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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3nke Ha YpOBHE OCHOBHOTO 0OIIero 0Opa3oBaHUS COCTaBJICHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMy TNpernojaBaHus y4eOHOTO
npeaMera «PU3nKay.
Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKKA Ha
NeSITeNbHOCTHOH OCHOBe. B mporpamMe mo (U3MKe YYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanuit PI'OC OOO Kk mMmIaHUPYEeMBIM JIMYHOCTHBIM H
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus.
[Iporpamma mo Qu3uke ycTaHaBIMBAaeT paclpelelieHne y4yeOHOro maTrepuaia Mo rojiam
oOydenuss (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOJMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.
Ou3zurKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsioruei, acTpoHOMuEH U Gu3NUecKoi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OILIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJb30BaTh Hay4yHbIC JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS OMIPEICIICHBI B
Konuenmuu npenogaBanus yuyeOHoro npeaMera «®dusuka» B 00pa3oBaTeIbHBIX OpPraHU3aIUIX
Poccuiickoit ®@enepanuu, peanu3yloUMX OCHOBHBIE 001I€00pa3oBaTeIbHbIE MPOTrPAMMBI,
yTBepkAEHHON pemienneM Komernn MunncrepcrBa npocsemieHust Pocculickont ®@enepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaromuxcs K HaydHOMY H3YYEHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJICTABICHUM O HAydHOM MeETOA€ TMO3HaHUS U (OPMHUPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa M3Y4eHHs] OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;



J (dopMupoBaHHE TPEACTABICHUNA O PONHM (HU3UKH JUIS PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

J pa3BUTHE TPEICTABICHUHA O BO3MOXHBIX cdepax Oyaymed npodeccnoHaIbHON
NEeATeIbHOCTH, CBSA3aHHOW ¢ (PU3MKOHW, MOATOTOBKA K JalbHEHIIEMy OOY4EHHIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHne 3TUX TeNiel MPOrpaMMbl 10 (U3UKE Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUS
o0ecrieunBaeTcsl PEIICHUEM CIIeIYIONINX 3a/1a4:

J npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHHMUYECKUX, TETUIOBBIX,
AIEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

J nproOpeTeHne yMEHHUI OMHCHIBATH U OOBSCHATH (PU3UUECKUE SBICHHS C UCIIOIb30BaHUEM
MOJIYYCHHBIX 3HAHUI;

J OCBOGHHE METOJOB pEIICHUsI TPOCTEHIINX pPacuy€THBIX 3aJad C HCIOJIb30BaHUEM
(U3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

J pa3BUTHE YMEHUH HAONIONATh MPUPOIHBIC SBICHUS M BBHITIOJIHSITH OIBITHI, Ja0OpaTOpHEIE
paboTBl ¥ DKCIEPUMEHTAIBHBIE WCCIENIOBAHHUS C HCIOJBE30BAaHHEM HW3MEPUTEIBHBIX
puOopoOB;

o OCBOeHHE TIPUEMOB paboOThl ¢ WHPOpManued (U3NIECKOTO COACPIKAHUS, BKIIOYas
WHGOPMAIIHIO O COBPEMEHHBIX TIOCTHIKCHUAX (PH3UKH, aHAIN3 U KPUTHYECKOE OIICHUBAHHE
nHpopmanuy;

. 3HAKOMCTBO CO cdepamu mpodhecCHOHATBLHON NesTETbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha usydenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs

oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B

HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme o Gpu3uKe rnepeueHb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
pEeKOMEHATEIbHBIA XapaKTep, YYUTENb JeaeT BBIOOp MpoBeneHus IabopaTopHbIX padoT u
OTIBITOB C YY4ETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00y4YaromMXCsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraeMblX B paMKax OCHOBHOTO FOCYJapCTBEHHOT'O SK3aMeHa Mo (PHU3UKe.



COJEP/KAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi CUCTEMA €IMHMII.

Kak ¢usuka m apyrue ecrecTBEHHblE HAyKd H3y4yaroT npupony. EcTecTBeHHO-Hay4HbIN
METOJi TMO3HAHUS: HAOIIOJEHHE, IMOCTAaHOBKA HAayyHOTO BONPOCA, BBIABW)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE TuUIoTe3, O0O0bsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. MexaHnnyeckue, TEIJIOBbIE, DJIEKTPUUECKIE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. ®wuznyeckue MPUOOPHI M TPOIEAYpa MPSMBIX U3MEPEHUH aHAJOTOBBIM M IH(PPOBBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHb! JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Omnpenenenne pasmMepoB MaybIX TEJ.

W3mepenne TteMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.

aorwbdnE

6. IlpoBeneHue ucciaemoBaHHS MO MPOBEPKE THIOTE3Bl: AAJTBHOCTh IMOJIETA IIApUKA,
MYyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIlIe BHICOTA ITYCKA.

Pasznen 2. [lepBoHayaibHbIe CBEeIeHUS 0 CTPOEHUU BellleCTBA.

CrtpoeHne BemiecTBa: aTOMBI M MOJICKYNIbI, HMX pa3Mepbl. OTMBITHI, JOKa3bIBAIOIIUEC
JMCKPETHOE CTPOCHHUE BEIIECTBA.

JlBkenue uactuil BeriectBa. CBSI3b CKOPOCTH JBFDKEHHS YACTHI[ C TEMIIEPATypOU.
BbpoyHoBckoe nBwxkenue, auddysus. B3aummozielcTBHE dYacTHI] BEUIECTBA: NPUTSHKCHUE U
OTTaJIKMBaHUE.

ArperaTHple COCTOSHHSI  BEIIECTBA: CTPOCHHME Ta30B, JKHJIKOCTEH W  TBEPHBIX
(KpUCTAJUTMYECKHMX) Tel. B3auMMOCBSI3b MEXIy CBOMCTBAMHU BEIICCTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BOJIBL

Hemoncmpayuu.

1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.

2. Habmopenue nudpoysuu.

3. HaGnronenue siBIeHUM, OOBICHIIOMMXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHIIL

BEIIIECTBA.

Jlabopamopusie pabomot u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHueM (poTorpaduii).

2. OmbITHI 0 HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI M0 OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznea 3. /IBu:keHue U B3auMo/ieiicTBHeE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTs BemiectBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOLIBIO JAUHAMOMETpA. SIBlieHME TIroteHus M cuia Tsokectd. Cuna
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmoenne MexaHu4eckoro IBMKEHUS Tela.

N3mepenune ckopocTH NPSMOJIUHENHHOTO JBUKEHHUS.

Habntonenue siBjaeHUs] HHEPIUH.

Habnonenue n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.

CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimot.

1. Ompenenenne CKOpPOCTH PAaBHOMEPHOTO MABM)KEHHS (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. Ormpenenenue cpemHeld CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa MO HAaKJIOHHOM
IIJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT Beca Tella U

ok wnE

XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUS aBieHus. [laBnenue ra3za. 3aBUCUMOCTh
NaBJIeHUsS Ta3a oT 00bEMa, Temneparypshl. [lepenavya naBiaeHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackansg. ITmeBMaTndeckre MamWHBL 3aBHCUMOCTh JIaBJICHUS >KUJIKOCTH OT
ryounbl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocynsl. [ 'uapaBiuyeckue
MeXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
o6oioukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBlICHHs. 3aBUCHMOCTH
aTMOc(epHOTO JaBJI€HHUS OT BBICOTHI HaJX YpoBHeM Mops. [IlpuGopsl ans wu3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBieHus )KUJIKOCTBIO U Ta30M.
CooOrmmaromuecst COCy/Ibl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

ok wpdE



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIAKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MOrpYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKA M OIpPEICIICHHE €€
Irpy30I0AbEMHOCTH.

Paznen 5. PaGoTa nu MomHoOCTh. JHEprus.
Mexannyeckas pabota. MOIIHOCTb.
[TpocTeie MeXaHW3MBL: pblYar, OJOK, HAaKJIOHHAs IUIOCKOCTh. IlpaBmiio paBHOBecHs

phluara.

[IpumeHeHre mpaBuia paBHOBECHS phlyara K OJOKY. «30JI0TO€ MPaBUJIO» MEXaHHUKH.

KIIJI mpocThix Mmexanu3MoB. [IpocThie MeXaHM3MBI B OBITY U TEXHHUKE.
Mexannueckas sHeprus. Kunetnueckas W noTeHUualbHass »Heprus. I[lpeBpamieHne
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenne paOOTBI CHIIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Tela 10
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hamepenne KIIJ| HakIOHHOM IJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTHUU.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OcHOBHBIE T0JIOKEHNS MOJIEKYJISIPHO--KHHETUYECKON TEOPHUHN CTPOEHUs BelecTBa. Macca
U pa3Mepbl aTOMOB UM MOJIeKYJI. OIBITBI, TNOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOro cocTosiHUi BeniecTBa. Kpucrannmueckue u
amopdHuble Tena. OObsICHEHHE CBOMCTB ra30B, )KUIKOCTEH U TBEPIBIX TN HA OCHOBE MOJI0XKEHUH
MOJIEKYJISIDHO--KUHETHUECKON Teopud. CMmauMBaHME M KalWUISPHbIE sBJIECHUA. TemnsoBoe
paciIpeHHe U CxKaTHE.

Temneparypa. CBs3p TemmepaTypsl €O CKOPOCTbIO TEIUIOBOTO JIBMJKEHUS YACTHUILL.
Buyrpennsas osHeprus. CrnocoObl H3MEHEHHMs BHYTPEHHEW »JHEpruu: Teruonepenadya Hu
coBepiieHre padoTel. Bujpl Teronepeaayn: TeIONPOBOAHOCTb, KOHBEKIIHS, U3ITyUEHHE.



KosmuecTBo TemnoThl. Y7enbHas TEINIOEMKOCTh BeLIeCTBA. TeII0OOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIIoBOTO OanaHca. [lnaBneHue m oTBepAeBaHME KPHCTATLTMYECKUX

BCIICCTB.

VYnaenpHas Ttemnora ruiaBleHus. [lapooOpa3oBanme u koHueHcanws. Mcnapenue.

Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTAa CTOPaHMsL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPAILEHUs] JHEPTUU B TEIUIOBBIX IIpoIEccax.

Jemoncmpayuu.

1. HabmroneHnue O6poOyHOBCKOTO IBHYKEHUSI.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TEII0BOTO paCIIuPEHHS TEIL.

5. VI3MeHeHue naBieHUS raza Mpu H3MEHEHUH 00bEMa M HarpEBAHWUN WITH OXJTAKICHHH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne Ipu COBEPIIEHUH PAOOTHI.

9. HarpeBanue npu coBepiiieHUU pabOThI BHEITHUMH CHJIAMH.

10. CpaBHeHue TEIIIOEMKOCTEH Pa3IMYHbBIX BEIICCTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpiTbl IO 0OHAPYKEHUIO NEHCTBUS CUIJI MOJIEKYIISIPHOTO IIPUTSKEHUS.

2. OmnbITHI 0 BHIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbITel, JEMOHCTPUPYIOIIME 3aBUCHMOCTh [aBJICHUA BO3AyXa OT ero oObéma u
HarpeBaHUs WIH OXJIaKICHHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJIUHBI CTOJIOMKA KHUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHUs BHYTPEHHEHW SHEPTUM Tella B pe3ysbTare TeIulonepenadd u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHHS TEIIOOOMEHA MPH CMEUITMBAHUH XOJOIHOW U TOpSYei BOIBI.

9. OmpegeneHue KOIWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM TPHU TEMIOOOMEHE ¢
HarpeThlM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue yneabHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Omnpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3TyXa.

13. Omnpenenenue yneabHOM TEIUIOTHI MJIABICHUS JIb/IA.

Pa3nes 7. duiekTpryeckue ¥ MATHUTHBIE SIBJICHHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJCHMCTBUS 3apsSOKEHHBIX TE1 OT BEJIUYUHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuyeckoro nosist. IlpuHuun cynepno3uuuu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsanoB. DJIEMEHTapHbIM 3iekTpudeckuil 3apsia. CrpoeHue
atoma. ITpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DOneKTpuuecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. crounuku
IIOCTOSIHHOTO TOKa. JIeWCTBUS AJIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUYECKUHN TOK B )KUJKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE U MapauIEILHOE COEIMHEHUE TPOBOIHUKOB.

Pabota 1 MoITHOCTD 3MEKTpHUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U OTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOe noJie 3eMJId U €ro 3HaAYeHHE /s KU3HA Ha 3emie. OnbIT Dpcerena. MarHutHoe molie
AIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPOABUTaTeNe B TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa poJia ANEeKTPUYECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBHUS 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKUI TOK B KUIAKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoieficTBHE OCTOSIHHBIX MarHUTOB.
. MoziennpoBaHue HEBO3MOXKHOCTHU PA3/AEIEHUS MOJIFOCOB MATrHUTA.
. MozienpoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.
. OnbIT Dpcrena.
. MarHuTHO€ nose ToKa. DJIEKTPOMAarHur.
. JlelicTBMe MarHUTHOT'O TIOJIS1 HA POBOJIHUK C TOKOM.
. DIEKTpOIBUraTeNb NOCTOSTHHOTO TOKA.
. UccnenoBanue sIBIEHUS 2IEKTPOMAarHUTHOM MH TyKIIHH.
. OnbiTel @apages.
. 3aBUCUMOCTb HalpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOZHUKHOBEHMUS.
. DIEKTPOreHepaTop NOCTOSIHHOTO TOKa.

CoNORr~LNPE
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeCTBUSA 3IEKTPUUECKOTO TOJIS HA TPOBOJIHUKYU U AUDJIECKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MPOBOJIHUKA OT €r0 JUTMHBI, IJIOMIAIN MIOTIEPEYHOTO CEYEHUS M MaTepHaa.
8. IlpoBepka mpaBmiia CIIOKEHHsSI HANpPSHKCHUH TpPU TOCIEIOBATEIHHOM COCIUHEHUHU
TIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Omnpenenenrie MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsOKCHHUS
Ha HEW.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. 3yyeHne MarHMTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAWHEHUU W
pa3aesieHun.
16. UccnenoBanue neiCTBUS IIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KonctpynpoBanue u u3ydeHue padoThl 3J€KTPOABUTaTENs.
20. Usmepenne KII] anmekTpoaBuraTeIbHOM YCTAHOBKH.
21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE
W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.
9 KVIACC

Pazgen 8. Mexannueckue siBJICHUS.

Mexanuueckoe ABukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mpsMoiuHelHHoe ABukeHue. HepaBHomepHOe
npsAMOJIMHENHOe JABWkKeHue. CpeAHsss U MIHOBEHHAs CKOPOCTh Teja IPU HEPABHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE TpsiMOsTHHEHHOE ABMkeHne. CBoOoaHOe nageHue. OmbIThI
lanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

IIepsbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IIpuHnun
CYIIEPIIO3ULIUHU CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHUS CKOJIBKEHHS, CHja TPEHUs
IIOKOS, IPYTU€ BUJIbI TPEHUSL.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecomocTs
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

WNmnynec Tena. M3menenue ummynabca. Mnynbc cuibl. 3aKOH COXpaHEHHUs HMMITyJIbCa.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHnnaneHas 3HEeprus ckatod nNpyxuHsl. KnHetnueckas sHeprus. Teopema 0 KHHETHYECKON

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHMA JIBYKCHHS OJHOTO M TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCUETA.

3. V3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. HccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBIKCHHS.

5. HaOnronenue nBuxkeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B cHcTeMe 0TcuéTa « Temexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTEIBHO KaOuHeTa (PU3UKH.

7. 3aBUCHMOCTBH YCKOPEHHsI TeJIa OT MacChl TeJia M ICHCTBYIONICH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJ.

12. Coxpanenue UMIyibca MPU HEYPYTrOM B3aUMOJCHCTBUH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaneHnue MeXaHU4ECKOM SHEPTUU MPHU ABMKEHUU Tella 0] AeUCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimel.

1. KoHcTpynpoBaHue TpakTa Ulsl pa3roHa U JAJIbHEWUIIEro PaBHOMEPHOTO JBMKCHHS
IIapyKa UM TeTIEKKH.

2. OmpegneneHue cpeaHEH CKOPOCTU CKOJBKEHHA Opycka WM JBUKEHHS IIapUKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela TMPH PaBHOYCKOPEHHOM [IBIKEHUHM IO HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIDKEHUU 0€3
Ha4aJIbHOU CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CTH TMPU PABHOYCKOPEHHOM [BIDKEHHUH 0O€3 HaualbHOU
CKOPOCTH IyTH OTHOCSITCA KakK psAJd HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIBI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATBHOTO
TTABJICHHUS.

7. OmnpeneneHue KodPPUIUEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.



9. Ompenenennie pabOThl CHUIBI TPEHUS TP PABHOMEPHOM JIBUKCHHH TeJa IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YNPYrOCTH NpU THOABEME Tpy3a C HCIOJIB30BAaHHEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. V3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJ, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue kojebanus. BeiHykaeHHbIe Konebanus. Pesonanc. MexaHM4ecKue BOJIHBI.
CpoiicTBa MexaHM4eCKUX BOJH. [IpoJ10sibHBIE U MONEpEeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Te noj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtoenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTUYECKHI PE30HaHC.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenue 4acToThl U EpUOAa KOJEOAHUNH MATEMATUYECKOTO MasITHUKA.

ok wnE

2. OmnpezneneHue 4acTOTHI U NEPHOa KOJIeOaHHM MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.
4. WccnegoBaHue 3aBHCHUMOCTH IepHOJa KoJeOaHUN MPYKUHHOTO MasTHHUKAa OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHMMOCTU MepHOJa KOJeOaHUW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KOoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. VI3mepeHue ycKOopeHUs: CBOOOIHOTO MaICHUS.
Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie. DJEKTPOMarHuTHbIe BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3U.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIEC CBOICTBaA CBETA.
Jlabopamopusie pabomot u onvimul.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3znen 11. CBeToBLIE IBJICHNUS.
JlyueBas monenb cBera. Mcrounuku ceeta. [IpsmoiimHelHOE paclpOCTpPAHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpaKE€HHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmu3e. Ontuyeckas cucremMa (oToamnmapara, MHKpPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnIMHENHOE PAaCIIPOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

[Tony4yenue n300pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n306pakeHH ¢ TOMOIIBIO JINH3.

[punnun neiictBus dporoanmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuwie pabomel u onvimel.
1.
2.
3.

No ok

HccnenoBanue 3aBHCUMOCTH YTila OTPaXSHUSI CBETOBOTO JIyda OT yIJia TaIeHHsL.
W3yueHne xapakTepUCTHK H300paXeHHS IPEMETa B ITIOCKOM 3epKajie.
HccnenoBanue 3aBUCUMOCTH yIJIa MPETOMIICHHSI CBETOBOTO JTyda OT yIJIa IMajaeHus Ha
TPaHUIIEC «BO3IyX—CTEKIIO.

[Tony4yenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI COOMPAIOIIEH JINH3BL.
OMnBITHI IO PA3JIOKEHHIO OEJIOTO CBETA B CIIEKTP.

OnbITHl IO BOCIPHATHIO I[BETA MPEIMETOB TPU HX HAONIOJCHHHA 4Yepe3 I[BETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopaa u nnanerapuas mojnens aroma. Monens atoma bopa. Mcnyckanue u
morJIoIeHue cBera atomoM. KBaHTel. JInHeluaThie CIIEKTPHI.

PamnoaktuBHOCTE. Asbda-, Oera- u ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiiMu. 3aKOHBI COXPAHEHHS 3apsAJ0BOTO U MACCOBOTO YHCENl. DHEPIUs CBSI3U
aToMHBIX saep. CBsi3p Macchl M SHepruu. Peaknuu cuHte3a u AeneHus anep. VcrouHuwku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

ok wdPE

CrieKTphbl U3JIydeHHs U MOTJIOIIECHHUS.

CrieKTphl pa3au4HbIX Ia30B.

CrnexTp Boaopoa.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroneHue CIUTOMIHBIX M TMHEWYAThIX CIIEKTPOB U3ITy4EHUSI.

2. HccrnepnoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[loBTOpUTENBbHO--0000MIAIOIMI  MOIY/Ib [peAHa3HAYeH JUld CUCTEeMaTH3aluu U
00001IeHUST TPEMETHOTO COJIEPIKAHUS M OTIBITA I TEIFHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCEro Kypca (pu3mkm, a Taxke A MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢buzuke U1 00yJaromuxcs, BBIOpaBIIMX 3TOT Y4€OHBIN MPEIMET.

[Ipy wu3ydeHMHM [AHHOTO MOJIYJS peaIn3ylTCd U CUCTEMAaTU3UPYIOTCS  BHJIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
IPaMOTHOCTh: OCBOECHHME HAy4YHBIX METOJIOB HCCIEJAOBAHUS SIBICHUNH MNPUPOABI M TEXHUKH,
OBJIAJIECHUE YMEHHUSIMH OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS TOJy4YeHHbIE 3HaHUS,
pelarth 3a/1a4u, B TOM YHCIie KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
9YTO 00y4aroLIUecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKPYXaIOIIel PUPOJAEC U OBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHBIE METOMbI UCCIENA0BAHUS (PU3NUECKUX SIBICHUH, B TOM 4HCIe OIS
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HaydyHbl€ OCHOBBI HamOoOJIee BAXKHBIX JTOCTUKEHMH COBPEMEHHBIX TEXHOJIOTH,
HamnpuMmep, MPaKTHYECKOrO HCIOJIb30BAaHUS PA3IUYHBIX HMCTOYHMKOB AHEPIUM HA OCHOBE
3aKOHAa MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QU3MKKM Ha YpOBHE OCHOBHOTO OOLIEr0o OOpa3oBaHMs HAINPaBICHO Ha

TOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesymbrate wu3ydeHus GHU3MKM HAa YPOBHE OCHOBHOTO 0Omero oOpa3oBaHus Y
oOyyaromerocst OyayT c(OpMHUPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:

e 1) naTpuOTHMYeCKOro0 BOCIIMTAHUS:

e [J mposiBieHHE MHTEpeca K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3nuecKoi
HayKH;

e [] IIEHHOCTHOE OTHOUIEHHE K JIOCTHIKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

e 2) rpa’kIaHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e [] rOTOBHOCTH K aKTUBHOMY Y4YacCTHUIO B 0OCYXJIE€HHUH OOIIECTBEHHO 3HAYMMBIX U STHYECKHUX
po0ieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM JOCTHKEHUN (DU3HKY;

e [] 0CO3HAaHME BaXXHOCTH MOPAIBHO--3THYECKUX ITPUHLNTIOB B JIEATEIBHOCTH YYEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

e [J BOCHPHSATHE ICTETHUECKUX Ka4eCTB (PU3MUECKOM HAyKH: €€ rapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e [J oco3HaHME IICHHOCTH (PM3UYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

e [] pa3BUTHE HAy4YHOH JIO003HATEIHHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON e TEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1Ar0NOJy YU

e [] oco3HaHUE IIEHHOCTH Oe30macHOro olpas3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEJCHUS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

e [] chopMUPOBAHHOCTH HaBBIKA peuieKCUU, TPU3HAHNE CBOETO IpaBa HA OLIMOKY U TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

e [] aKTUBHOE y4yacCTHE B PEIICHUM MPAKTHYECKUX 3a/ad (B paMKax ceMbHU, 00pa3oBaTeIbHON
OpraHM3aliy, TropoJa, Kpas) TEXHOJOTHYECKOW W COIMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHUCie U GU3NIECKIX 3HAHHUIA,

e [] mHTEepec K MPaKTHUECKOMY U3YUECHHUIO MPO(ecchii, CBI3aHHBIX C (PU3HUKOI;

e 7) 3KOJIOTMYECKOr0 BOCTIMTAHUS:

e [] opueHTalus Ha NpUMEHEHHE (QHU3UYECKUX 3HAHWUK JUIS pElIeHHs 3aJad B o0nacTu
OKPY)KAIOILEN Cpelibl, TUIAHUPOBAHUS NOCTYIIKOB M OLEHKU MX BO3MOXKHBIX IOCIEACTBHUU
JUI OKpYXKaroIle Cpenpl;

e [] oco3HaHue r00ATHHOTO XapaKTepa dKOJOTHYECKUX MPOoOieM U MyTel X pelieHus;

e §8) aganTanuy K U3MEHAIOIHUMCS YCJIOBHAM COLMATbHON U NPUPOAHOI cpeabl:

e [J porpeOHOCTP BO B3aUMOJCUCTBUU IIPU BBINOJHEHHHM HCCIEIOBAaHUA M MPOEKTOB
(bu3MUeCcKOl HANMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHUX;

e [] NOBBILUIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 IPAKTHUECKYIO IESITEIBbHOCTD;

e [J morpeOHOCT, B (OPMHUPOBAHUM HOBBIX 3HAHWM, B TOM uHcie (GopMyIHpoBaTh UICH,
MOHATUS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

e [J oco3HaHue neGUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (DU3UKY;



e [] IUIAHWPOBAHHE CBOECTO PA3BUTHS B MPUOOPETEHUH HOBBIX (PH3UYECKUX 3HAHMIA,

e [] CTpeMJICHHE aHAJIU3UPOBATh M BBIIBISATH B3aUMOCBSI3M IPHPOABL, OOINECTBA U
SKOHOMHKH, B TOM YHCJIC C HCII0JIb30BaHHEM (DHU3UUCCKUX 3HAHUM;

e [] OmEHKA CBOMX JEHCTBHH ¢ y4ETOM BIHSHHS Ha OKPYXKAIOIIYIO CPEAy, BO3MOXKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHMS TporpaMMbl 1O (M3UMKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOy4atomierocss OyayT chopMHpOBaHbl MeTamnpeJMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHBbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBHUA

ba3oBble Jjoruveckue aeiicTBus:

® BBISBJIATH U XapaKTEPH30BaTh CYIIESCTBEHHBIC MPU3HAKA OOBEKTOR (SIBJICHUN);

e YCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KIIACCU(PHUKAIIUU, OCHOBAHUS I OOOOIICHUS H
CpaBHCHHS,

® BBLISABJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYUS B paccMaTpuBaeMbIX (hakTax, TaHHBIX U
HaOIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBICHUSIM;

® BBLISABJIATH NPUYUHHO--CICACTBEHHbIE CBSI3W NPU H3Y4YEHUU (U3HYECKUX SBICHUM U
MPOLIECCOB, JieNlaTh  BBIBOJBl C  HCIOJB30BAaHUEM JIEAYKTUBHBIX UM  HMHIYKTHBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;

® CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHuss ydeOHOW (u3mdeckor 3amadyun (CpaBHEHHUE
HECKOJIbKUX BapUAaHTOB PEIlEHUs, BEIOOp HanboJsiee MOIXOISAIIEro ¢ YIETOM CaMOCTOSATEIbHO
BBIZICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

® JCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENIbCKUM HHCTPYMEHT ITO3HAHNUS;

® TPOBOJUTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIAHY OTIBIT, HECIOKHBIN (QU3NYECKUil
AKCIIEPUMEHT, HEOOJIbIIIOE HCcCIIeI0BaHNe (PU3UUECKOTO SIBICHUS,

® OIICHMBATh HAa NPUMEHHUMOCTb M JOCTOBEPHOCTH HH(POpPMAIMIO, MOJYYECHHYIO B XOJe
WCCIIEIOBAHUS HII SKCTIEPUMEHTA;

® CaMOCTOSITENIbHO (OpMYIHPOBATH 00OOIIEHUS W BBIBOJBI MO pPE3ylIbTaTaM IPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,

® TIPOTHO3MPOBATh BO3MOXKHOE JallbHEHWIee pa3BUTHE (U3MUECKUX TPOIECCOB, a TaKKe
BBIJIBUTATh MPEMOJIOKEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ undpopmanueii:

® TPUMEHATH pAa3JIUYHbIE METOAbl, HWHCTPYMEHTBHl M 3alpoChl MpPH TIOWCKE U OTOOpe
nH(OPMAILIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHO! (hr3nueckoit 3a1a4u;

® aHAM3HPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(DOPMAIIHUIO PA3TUYHBIX BUIOB U
(hopM TpecTaBICHHUS;

® CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBbHYIO (GOpMy TpeICTaBieHHUs HWHGOpPMALUU W
WJUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4 HECIOKHBIMH CXeMaMH, TuarpaMMaMu, HHOU rpadukoit
Y UX KOMOMHAIIHSIMH.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Z€ OOCYXJeHHs ydyeOHOTO MaTepuala, pe3yibTaToB JabOpaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOMPOCHI M0 CYHIECTBY 0OCYKIaeMOM TeMbl U BBHICKA3bIBaTh UJIEH, HAICJICHHBIC HA
peleHue 3a1auu 1 noajep kanue 01aroxKenaTeIbHOCTH OOIEHMS,

COTIOCTABJISATh CBOU CYKICHHS C CYKICHHSIMH APYTUX YYaCTHHKOB JHAJNIOra, OOHAPYKHUBAThH
pa3IM4Mre U CXOJICTBO MO3ULINI;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MUCHMECHHBIX TEKCTaX;

MyOTMYHO TPEICTABISITh PE3YJIbTAThl BBIOJHEHHOTO (U3UYECKOTO OIBITa (IKCIICPUMEHTA,
HCCIeA0BaHUs, IPOEKTA);

MMOHUMATh M WCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHOW W HWHIUBUIYAIBHOW pabOTHI MpHU
pELIeHUH KOHKPETHON (hr3HUecKoil mpoOieMsbl;

MIPUHUMATD [IEJT COBMECTHOU JIEATEIIBHOCTH, OPTaHN30BBIBATH JICHCTBUS 1O €€ JOCTHKCHHIO:
pacrmpeiensiaTb poju, 00CYKIaTh MPOIECCH M Pe3yabTaThl COBMECTHON paboThI, 0000IIaTh
MHEHHUS HECKOJILKHUX JTIOJICH;

BEITIONIHATh CBOIO YacTh palOTHL, JOCTUTAass Ka4eCTBEHHOTO pe3yjbTara IO CBOEMY
HAIPABJICHUIO W KOOPUHHUPYS CBOU JCHCTBHS C JPYTUMHU WICHAMHU KOMAH/IbI,

OIICHUBATh KAayeCTBO CBOETro BKJIaga B OOMIMIA MPOIYKT IO KPHUTEPHSIM, CAMOCTOSTEIHHO
Cc(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepPcaJIbHbIe YUeOHbIe 1€ CTBUA

Camoopranuszanms:

BBISIBJIATH TPOOJIEMBI B JKU3HCHHBIX M YYEOHBIX CHTYAIHAX, TPEOYIOMIMX ISl pEIICHUS
(bM3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMYHBIX TTOX0/IaX MPUHATHS PEUICHUN (MHIANBUAYAILHOE, IPHUHSITHE
pelIeHus B TPYIIE, IPUHITAE PEIICHUH TPYIIIOoH);

CaMOCTOSITEJIEHO ~ COCTaBJISTh AITOPUTM pelieHus (PU3MYecKOW 3afaydl WM IJIaHa
UCCIICIOBaHUSI € YYETOM HMEIONIMXCS PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHIA;

JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbII HHTE/UIEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYalLlUH U MpeJylaraTh MjaH €€ U3MEHEeHMS,;

OOBSICHATh TNPHUYMHBI JIOCTH)KEHUS (HEIOCTM)KEHUs) pPE3y/bTaTOB JAEATEIbHOCTH, IaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM 4YHCJIE€ B XOJI BBIINOJHEHUS (PU3MUECKOTO
WCCIIEIOBAaHUS MM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATENILCTB, N3MEHUBIINXCSA CHUTYallUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0sl Ha MECTO JPYyroro 4yejoBeKa B XOJ€ CIOpa WM JUCKYCCHHM HAa Hay4yHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

MPU3HABATh CBOE MPABO Ha OIMIMOKY MU PEHIeHUH (PU3MUECKUX 3a7a4 WU B YTBEPKICHHUIX
Ha Hay4YHbIE€ TEMBI U TAKOE K€ IPaBO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuyenust B 7 KJjacce IpeAMETHBIC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

® JCIIOJIb30BATh MOHATHS: (U3NYECKHE M XMMHYECKHUE SBJICHUS, HAOIIOJCHHUE, SKCIIEPUMEHT,
MO/Ie]b, TUTIOTE3a, CAMHUIIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS
BemiecTBa (TBEPIOE, JKHUAKOE, Tra3000pa3HOE), MEXaHMYECKOE JBI)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSMOJIMHEWHOE), TPACKTOPHS, PABHOACHCTBYIOIIAS CHiIa, JeopManus
(ympyrasi, maacTU4ecKkas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

e paznuyarh sBiIeHUs (Auddy3us, TEMIOBOE IBMKEHHE 4YaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLHS, B3aUMO/IEHCTBUE TEJ, PABHOBECHE TBEPBIX
TEJ C 3aKpeTyIEHHON OChIO BpallleHHUs, Iepeada JaBieHUs TBEPIAbIMU TEIAMHU, KHUIKOCTIMU U
razamu, aTMoc(epHoe IaBiieHue, IUIaBaHUE TeJl, IPEBPAIICHUS] MEXaHUUYECKON SHEpruu) 1Mo
ONMCAHMI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JTAHHOE
(uznyecKoe sIBICHUE;

® pAacIO3HaBaTh MPOSIBICHUE M3YYEHHBIX (DM3MUYECKUX SIBJICHUH B OKPYKAIOLIEM MHpE, B TOM
yucie (pusndeckue sIBICHUS B MPUPOJAE: MPUMEPHI ABMXKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOW W HEXXHBOW MPUPOJIE, JCUCTBHE CHJIBI TPEHUS B TMPHUPOJIE M TEXHUKE, BIHSHHUE
aTMOC(EepHOTro JaBJIEHUS Ha KUBOM OpraHusM, MjiaBaHue pel0, pplyaru B Tejie 4eJIoBeKa, MpH
9TOM NEPEBOJAUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIJCNATH CYILECTBEHHBbIE CBOMICTBa
(npu3HaKyM) pU3NUECKUX SIBICHHUIA;

® OMNUCHIBATh M3YyUYEHHBIE CBOMCTBA Ten W (DU3MUECKUE SBICHHUSA, HCIOJB3YS (u3NUecKue
BEJTUYMHBI (Macca, 00bEM, IIIOTHOCTH BEILECTBA, BPEMSs, MyTh, CKOPOCTh, CPEAHSSI CKOPOCTH,
CWJIa YIPYrocTH, Cuja TSDKECTH, BeC Teja, CWiIa TpEeHHs, JaBjeHue (TBEPAOro Teia,
KUJKOCTH, Ta3a), BHITAJKUBAIOLIAS CUJa, MEXaHM4YecKas paboTa, MOIIHOCTb, IJICYO CHIIbI,
MOMEHT CHJIbl, KO3(D(PUIMEHT TOJE3HOro JeHCTBUS MEXaHU3MOB, KHHETHYeCcKas W
MOTEHIIMANbHAS DHEpPrus), MpPU ONUCAHUU NPABUIBHO TPAKTOBaTh (UBUYECKUN CMBICIT
WCIOJIb3YeMbIX BEIIMYMH, MX O0O03HAYEHUS W EAUHMIBI (PU3MYECKUX BEIUYHMH, HAXOJUTh
(hopMyIibl, CBA3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEJIMYMHY C APYTUMHU BEJIUYUHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

® XapaKkTepu30BaTh CBOMCTBa Tej, (U3UYECKUE SIBIICHUS U MPOLIECCHl, UCTOJb3Ys IpaBHiia
CIIOKEeHUs cui (BAOJb OAHOW mpsMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHs pblyara (0J0Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKOI SHEPTUH, MPH ITOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3aMKCHIBAThH
€ro MaTeMaTUYECKOE BBIPAKECHUE;

e OOBSCHATH (U3WYECKUE SIBJICHMSI, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYHMHHO--CIIEICTBEHHBIC
CBSI3M, CTPOUTH OOBsACHEHHWE M3 1—2 JOTMYECKHMX IIaroB ¢ OMOpoi Ha 1-2 Wu3y4yeHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemaTh pacyE€THbBIC 3a7a4u B 1—2 AelcTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE
(u3nuecKkre BEJIMYMHBI: HA OCHOBE aHajIW3a yCJIOBHS 3aJaud 3alUChIBaTh KPATKOE YCIOBUE,
MOJACTaBIATh (U3UYECKHUE BETUYMHBI B (GOPMYyIbl M MPOBOJUTH PAaCUETHl, HAXOIUTH
CIpaBOYHBIC JaHHBIE, HEOOXOAWMBIC /IS pEIICHHUS 3a/ady, OICHMBATh PEATMCTUYHOCTD
MOJIy4eHHOH (pU3HUeCcKON BEINYHHBI,

® pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (U3UUYECKUX METOIOB, B
ONMCAHUM UCCIIECJOBAHUS BBIACIATH MPOBEPSIEMOE MPEANoI0kKeHne (TUMoTe3y), pa3inyaTh U
WHTEPIPETUPOBATh MOJNYyUYEHHBIH pe3ylbTaT, HAaXOAWTh OIMMOKM B XOJE€ OIbBITa, AeNaTh
BBIBO/IBI 110 €r0 PE3yJIbTaTaM;



MIPOBOJIMTH OMBITHI 1O HAOMIOACHUIO (PU3WYCCKUX SBICHUH WM (PU3UYECKHX CBOWCTB TEN:
(dhopMyITupoBaTh MPOBEPSEMBIC TPEINOJIOKEHUS, COOUPATh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyIOBaHUs, 3aMUCBIBATH X0/ OIBITa U (POPMYIUPOBATH BBHIBOJIBI;

BBITIOJIHATh TPSIMbIC W3MEPECHHSI PACCTOSHHSI, BPEMEHH, MacChl Tena, 00bEéMa, CHIBI U
TEMIIEPATYphl C HCIIOJB30BAHHEM AaHAJOTOBBIX W LU(POBBIX TPHOOPOB, 3aMHUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH HCCJICIOBAaHUE 3aBHUCUMOCTH OJHOW (U3WYECKON BEIMYHUHBI OT JAPYrod C
WCIIOJIb30BAHUEM TIPSIMBIX U3MEpPEHUN (3aBUCMMOCTH ITyTH PAaBHOMEPHO IBHXKYIIETOCS Teja
OT BPEMEHU JIBIXKCHUSI TeJa, CHIIbI TPEHHS CKOJBKEHHUSI OT Beca Tela, KauecTBa 00paboTKH
MOBEPXHOCTEH TEJl U HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOMIAH COTTPUKOCHOBEHHUS TEJ, CHITBI
YOPYTOCTH OT YUTMHEHUS MPYKUHBI, BRITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH
TeJa M OT IJIOTHOCTU YKUJKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH Teja, OT TJIyOWHBI, Ha
KOTOPYIO TIOTPYKEHO TEJIO, YCIIOBH TIaBaHUS TeJl, YCIOBUM paBHOBECHS phluara u OJOKOB),
Y4acTBOBATh B TUTAHUPOBAHUM YUEOHOTO MCCIIEIOBAHUS, COOMPATh YCTAHOBKY M BBITIOJHATH
W3MEPEeHUs, Cleays TPeaJoXKeHHOMY IIIaHy, (UKCHpPOBATh pe3ylbTaThl TOJy4YEHHON
3aBUCUMOCTH (DU3MYECKUX BEIIMYMH B BUJE TPEIJIOKEHHBIX TAaONHUI] W TpaduKOB, JEaTh
BBIBO/IBI 110 PE3yIbTaTaM HUCCIEAOBAHUS;

MMPOBOJIUTHh KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIWYUH (TUIOTHOCTH BEIIECTBA KHUIKOCTH U
TBEPJIOTO TeNla, CHJIa TPEHUS CKOJBXKEHHWSA, JABJICHHE BO3/yXa, BBITAIKHUBAIOIIAS CHUJIA,
NecTByIONas Ha MOTPYKEHHOE B JKUIKOCTh Telo, KOA(G(UIMEHT MO0JIEe3HOTo NeHCTBUS
MPOCTBIX MEXAHU3MOB), CIIEAys MPEIJIOKEHHON MHCTPYKLMU: MPU BBIOJHEHUU W3MEpPEHUil
coOuparth IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISITh 3HAUEHNE UICKOMOM BETMUHHBI;
coOr01aTh MpaBUiia TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
yKa3bIBaTh MPHUHIMIIBI JEHCTBUS NMPUOOPOB M TEXHUYECKHX YCTPOMNCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOUINECs] COCYAbl, OapoOMETp, pbluar, MOJBUKHBIA U HEMOJBH)KHBIN
OJI0K, HAKJIOHHAS! TUIOCKOCTb;

XapaKTepU30BaTh MPUHIUNBI JAEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOUCTB C
OMOpoi Ha HX omnHcaHus (B TOM 4YHUCIE: MOIIIMIHUKYA, YCTPOMCTBO BOJONPOBOJA,
TUAPABIMYECKUN Tpecc, MAaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETp), MUCHOIb3Ys
3HaHMUS O CBOMCTBaX (PU3MYECKUX SABJICHUH M HEOOXOIUMble (PU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh UHGOPMAIUIO O MPUMEPAX) MPAKTUUYECKOTO HCIOIb30BaHUS
(¢u3nuecKux 3HAHUH B TOBCETHEBHOM >KM3HM [UIsi oOecmedeHus O€30MacHOCTU MpH
oOpailleHUd ¢ MpudOpaMH W TEXHUYECKUMHU YCTPOIMCTBAMH, COXpaHEHUS 3I0pPOBbI U
cOOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKpYXKAIOIIeH cpeje;

OCYILIECTBIISITH OTOOP MCTOYHHKOB MHGpopMaiuu B MHTepHETe B COOTBETCTBUU C 3a/JaHHBIM
MOMCKOBBIM 3alIPpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUUW MU MYyTEM CpPaBHEHUS Pa3IMYHBIX
WCTOYHUKOB BBIICTATH MHPOPMAIINIO, KOTOpas SBISETCS MPOTUBOPEUYUBON HIIM MOKET OBITh
HEJI0CTOBEPHO;

WCIOJIb30BaTh MPHU BBHINOTHEHUH Y4YeOHBIX 3aJaHUi HaydyHO--TIOMYISPHYIO JIUTEPATypy
(U3MYECKOTO COJepKaHUs, CIPABOYHBIE MaTepualbl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMamM KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus WHGOPMAIMU U3 OJHON 3HAKOBOM
CUCTEMBI B APYTYIO;

co3gaBaTh COOCTBEHHBIE KpaTKUE IMHUCHMEHHBIE M YCTHBIE COOOIIEHHsS Ha OCHOBe 2—3
HMCTOYHUKOB HMH(OpMAIK (U3HUECKOTO COACpkKaHHSI, B TOM YHCIE MNyOIWYHO JeNaTh



KpaTKhe COOOLIEHHS O pe3yJabTaTax MPOEKTOB WM YYEOHBIX HCCIEJIOBAHUM, TMPU ITOM
IPaMOTHO HCHOJb30BAaTh M3YyYCHHBIN MOHATHUHBIA anmapaTr Kypca (U3UKH, COIPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALIUEM;

® [IpH BBINOJHEHUH YU4EOHBIX MPOEKTOB U UCCIEIOBAHUN pACTIPEEIATh 00SI3aHHOCTH B TPYIIIE
B COOTBETCTBHMM C IIOCTaBJICHHBIMM 3aJa4aMHM, CICIAUTH 3a BBIIIOJHECHUEM ILJIaHA JCUCTBUH,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTb TIPYIIIbI, BBICTpaUBaTh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOLIUX.

K koH1y 00ydyenus B 8 kJiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JJOJDKHBI OTPaXKaTh
cOopMUPOBAHHOCTH Y 00YJAIOMINXCS YMEHHIA:

® JCIIOJIB30BATh IMOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBMKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMSI BEILECTBA, KPHUCTAUIMYECKHE M aMOpQHBIE Teja, HACBIIIEHHBIA U
HEHACBHIICHHBIM Iap, BJIAXKHOCTH BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS JHEPIUs, TEILUIOBOMN
JBUTATENb, JJIEMEHTAPHBIN UIEKTPUYECKUN 3apsll, IEKTPUYECKOE II0JIe, IPOBOJHUKH H
JUDIIEKTPUKH, TOCTOSHHBIN IEKTPUYECKUI TOK, MATHUTHOE I10JIE;

e paznuuaTh sABIECHHA (TEIUIOBOE pACIIMpPEHHWE U CXKaThe, TeIUlolepenada, TeIIoBOe
paBHOBECHE, CMadyMBaHWE, KANWUISAPHBIE SBJICHUS, WCIIAPEHUE, KOHJEHCAlUs, IUIABJICHUE,
KpucTayu3anus (0OTBepAeBaHNe), KUIIEHUE, Terionepeiada (TerIonpoBOJHOCTh, KOHBEKIHUS,
U3IIy4YEHUE), IEKTPU3aIus Tel, B3auMOJCHCTBUE 3apsA0B, IEHCTBUSA NIEKTPUUECKOTO TOKa,
KOPOTKOE 3aMbIKaHWE, B3aWMOJCHCTBME MArHWTOB, JIEWCTBHE MAarHUTHOIO IIOJS Ha
IIPOBOJIHUK C TOKOM, JIEKTPOMAarHuTHasi MHIYKIKA) [0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBICHUE;

® pacrno3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBJICHUH B OKPYXKAIOLIEM MHUPE, B TOM
qucie Gpu3nyeckue BICHUs B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U KalIWIIISIPHBIE SBICHUS
B IIPHUPOJIE, KPUCTAJUIBl B Npupoze, usnydeHne CoyHLA, 3aMep3aHHE BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra, JIEKTPUYECKUE SBICHMS B aTtmocdepe,
3JIEKTPUYECTBO JKMBBIX OPraHM3MOB, MAarHMTHOe Inoje 3emiiu, Jpei¢ MOJCOB, pPOJIb
MarHUTHOTO TMOJISI JUIsl JKM3HM Ha 3eMile, IOJSPHOE CHsSHHE, IPU 3TOM IEPEBOJUTH
IIPAKTUYECKYIO0 3aJady B Yy4eOHYI0, BBIJEIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3NYeCKUX SABICHHIA;

® OIUCHIBaTh M3YYEHHbIE CBOICTBa Teln U (hU3MYECKHUE SBICHMS, HUCHOJb3YysA (U3NUYecKHe
BEIMYUHBl (TemIeparypa, BHYTPEHHSS OSHEpPrus, KOJUYECTBO TEIUIOTHI, Yy/JeJbHas
TEIUIOEMKOCTh ~ BEILECTBA,  y[EJlbHAas  TEIUIOTAa  IUIABJIICHUSA,  yA€IbHAas  TEIUIOTa
napooOpa3oBaHus, YyHeJlbHAas TEIUIOTa CropaHus TOIUIMBA, KO3(D(UIMEHT I0JIE3HOTO
JNEUCTBUS TEIUIOBOW MAllIMHbBI, OTHOCUTEIbHAS BJIAXKHOCTH BO3J/lyXa, DJIEKTPUYECKUN 3apsn,
CWIa TOKa, DJEKTPUYECKOE HANpPSHDKEHHE, CONPOTHBIICHHE IPOBOJHHUKA, YIEIbHOE
CONPOTHUBJIEHUE BELIECTBA, paboTa M MOILHOCTh 3JEKTPUYECKOTO TOKAa), MpPU OINUCAHUU
NPAaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIOJIb3YEMbIX BEIMYMH, OOO3HA4YeHUS U
€IMHUIBl (PU3MUECKUX BEIMYUH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOLINE AAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTMMH BEJIMYMHAMHU, CTPOUTh TpaUKM M3YYEHHBIX 3aBUCHMOCTEH
(U3NYECKUX BEIHYNH;

® XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NYECKUE SBICHHUS M IPOLIECCHI, MCIOJb3YsI OCHOBHBIE
IIOJIOKEHUST ~ MOJIEKYJISIPHO--KUHETUYECKOM  TEOpPUHM  CTPOCHUS  BEIECTBA, IIPUHIUI
CYNEpIO3UIIMH IM0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsjia, 3akoH OmMa ams
ydacTka wLenu, 3akoH JDxoyimsa—JleHna, 3akOH COXpaHEHMs DHEpPruH, IIPU OTOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKCHHE;



OOBSICHATH (PU3MUECKUE MPOIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CHUTYaI[Hid
[IPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbISABIATH I[PUUMHHO-CIEACTBEHHBIE  CBS3H,
CTPOHUTH OOBSCHEHHE M3 |—2 JIOTMYECKUX IIAroB ¢ OMOpPOM Ha |—2 M3y4eHHBIX CBOMCTBA
(bu3nveCKuX ABICHUN, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHele 3a/1a4u B 2—3 JEHCTBUS, UCIIOJIb3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE
¢bu3nvecKkre BEIWYMHBI: HA OCHOBE aHAIM3a yCJIOBHS 3a/la4d 3aIlMCHIBATh KPATKOE YCIOBHE,
BBISBJIAT HEAOCTATOK MJAaHHBIX JJIsI PEHICHHs 3aladd, BBIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOMMBIE ISl €€ pelIeHHs], IPOBOJUTh PAacdy€Thl M CPABHUBATH IOJyICHHOE 3HAYCHHE
(U3NIECKOI BETUYNHBI C U3BECTHBIMH JAHHBIMU;

pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO PEIIUTh HPU MOMOUIM (U3NYECKUX METOJOB,
WCIIOJIb3YSl ONUCAHHWE MCCIEA0BaHUs, BBIACIATh IMPOBEPSEMOE IMPEANOI0KEeHHE, OLCHUBATh
MPaBUJIBHOCTH MOPs/IKa MPOBEACHUS UCCIIEIOBaHUS, J€N1aTh BBIBO/IBL;

MIPOBOJUTH OIBITHI 10 HAOMIOJEHUIO (PU3MYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB Tel
(KanwiIsipHBIE SIBJICHUS, 3aBUCUMOCTH [JaBJIEHMSI BO3/yXa OT €ro o0bEMa, TeMIepaTyphl,
CKOPOCTH TpoIlecca OCTBHIBaHWS W HAarpeBaHUs NpU HU3IYYEHHH OT IBETa H3JIydarolen
(mornoiaroniei) MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEpaTypbl KUIKOCTH U
ionaan e€ MoOBEPXHOCTH, IEKTPHU3ALUsS TEI U B3aUMOJACUCTBUE DJIEKTPUUECKUX 3aps/IOB,
B3aUMO/ICHICTBUE IOCTOSHHBIX MarHWTOB, BHM3YyaJH3alldsi MarHUTHBIX IOJE€H MOCTOSHHBIX
MarHuToOB, JEMCTBUS MarHWTHOTO TMOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOMCTBA  AJIEKTPOABHUraTelss IOCTOSIHHOTO  TOKa):  (OpMyIuUpOBaTh  IpOBEpsSEMbIE
IIPEINOJI0KEHNA, COOUPATh YCTAHOBKY U3 IMPEUIOKEHHOTO 000PYHOBaHMs, ONMUCBHIBATH XOJ
OMbITAa U OPMYIUPOBATH BHIBOJIBI;

BBITOJIHATh IPSMBIE U3MEPEHUS] TEMIEPaTypbl, OTHOCUTEIbHON BIIAXKHOCTH BO3YyXa, CHIIBI
TOKa, HANpsDKEHUS C MCIOJb30BAHMEM AaHAJIOTOBBIX IPUOOPOB M JATYUKOB (PU3MUECKUX
BEJIMYUH, CpPaBHUBAThb pe3ylbTaThl M3MEPEeHHH ¢ yu€ToM 3aJaHHON  abCoNIOTHON
MOTPELIHOCTH;

IIPOBOJIUTh HCCIIEI0OBAaHUE 3aBUCHUMOCTH OJHOW (PU3MUECKOM BEIUYMHBI OT JApPYroi ¢
UCIOJb30BAHUEM MPSIMBIX HU3MEPEHUH (3aBHCHMOCTh COIPOTHUBICHMS HPOBOJHHMKA OT €ro
JUIMHBI, IUIOIIAAM IONEPEYHOr0 CEUEHHs M YAEJNBbHOIO CONpPOTHUBICHMS BELIECTBa
IIPOBOJIHUKA, CHJIBI TOKAa, MAYLIEr0 4epe3 IPOBOJHHUK, OT HAIPSDKEHHWs Ha INPOBOIHUKE,
HCCIIEIOBAaHUE  IIOCJEA0BATEIbHOIO M MapajUIeIbHOTO  COEAMHEHUI  MPOBOJHUKOB):
IUIAHUPOBATh HCCIIEZI0BaHUE, COOMpaThb YCTAHOBKY M BBIINOJHATH HU3MEPEHUs, CIeays
IIPEUI0KEHHOMY IIJ1aHy, PUKCHPOBAThH PE3YJbTAThl NOJYYEHHON 3aBUCUMOCTH B BHJIE TaOIHIL
U Tpa(MKOB, A€1aTh BBIBOBI 110 pe3yibTaTaM MCCIEJOBAHNUS;

IIPOBOJIUTh KOCBEHHbIE H3MEpEHUs (HU3MUECKUX BEJIWYMH (yAenbHas TEMI0EMKOCTb
BEIIECTBA, COINPOTHBIIEHHE IPOBOJHMKA, pPabOTa W MOIIHOCTh AJIEKTPUYECKOTO TOKa):
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIIEAYS MPEII0KEHHON
WHCTPYKIIUHU, ¥ BBIYUCIIATH 3HAUEHUE BEJTMUUHBI;

coOuroIaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IPU paboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;
XapaKTepu30BaTh MPUHIUIbI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpPOi Ha MX OMHMCaHUs (B TOM YHUCIE: CHCTeMa OTOIUICHHS JJOMOB, TMTPOMETp, MapoBas
TypOuHa, aMIepMeTp, BOJBTMETP, CUETUUK NEKTPHUUECKON SHEPTUH, SJIEKTPOOCBETUTEIbHbIE
npuOOpHI, HarpeBaTesIbHbIe JIEKTPONPHOOPHI (IPUMEPHI), IIEKTPUUECKUE MPEIOXPAHUTEINH,
UIEKTPOMArHUT, JIEKTPOABUraTeNb MOCTOSIHHOIO TOKA), MCIOJb3ys 3HAaHUS O CBONCTBAx
¢bu3nvecKux ABICHUH 1 HEOOX0qUMble (PU3NUECKUE 3aKOHOMEPHOCTH;



® pacro3HaBaTh MPOCThIE TEXHUUECKUE YCTPOWCTBA M M3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM H
CXEMaTUYHbIM PHUCYHKaM (KUIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETpP, T'UTPOMETD,
JBUTaTelb BHYTPEHHETO  CropaHMs, 3JEKTPOCKOI, pPEOCTaT), COCTaBIATb  CXEMBbI
UIEKTPUYECKUX LENEH C IOCIEA0BAaTENbHBIM M IAPAIIEIBbHBIM COCIMHEHUEM D3JIEMEHTOB,
paznuyas ycIoBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX 1IETIEH;

® TPUBOJUTH IPUMEPHI (HAXOAUTH HH()OPMAIMIO O IPUMEPAX) MPAKTHUECKOTO UCTIOIb30BaHUS
¢u3nvYecKuX 3HAHWKA B TIOBCETHEBHOW JKM3HM g oOecnedeHus O€30IacHOCTH TpU
oOpameHn ¢ mpuOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHHs 370pPOBbS U
COOIIOJICHHUS] HOPM KOJIOTMYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH cpee;

® OCYILECTBIATh MOUCK HMH(popMauuu (usmdeckoro cojepxaHus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HaHUM M MyTéM CpaBHEHUS JONOJIHUTENbHBIX HWCTOYHUKOB BBIAEIATH
nH(pOpMaLINIO, KOTOpas ABJISAETCS MIPOTUBOPEUNBOM MM MOXKET ObITh HEJOCTOBEPHOM;

® JCMOJb30BaTh IPHU BBINOJIHEHWH YUEOHBIX 3aJaHUl HayyHO--TIONMYJSPHYIO JIUTEPaTypy
(u3MYECKOTO CoJepXaHUs, CIPaBOYHbIE Marepuasbl, pecypchl cetu VHTepHeT, BiajIeTh
npuéMaM KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

e co3laBaThb COOCTBEHHbIE IHCHMEHHbIE M KpaTKM€ YCTHbIE cooOuieHus, 00001mas
MH(OPMALIUIO U3 HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO COAEpKAHHS, B TOM YHUCIE
NyOIMYHO TPEACTABIATH Pe3yabTaThl MPOEKTHON WIIM HCCIIEIOBATENbCKON AESITEeIbHOCTH,
MpU ATOM TPAMOTHO HCIIOJIB30BaTh HW3YYCHHBIM TOHATHMHBIA ammapar Kypca (usukw,
COIIPOBOK/JATh BBICTYIUIEHUE MPE3EeHTALUEH;

® MpU BBIIOJHEHUU Y4eOHBIX IPOEKTOB M HUCCIENOBAaHMM (PU3MUYECKMX ITPOLECCOB
pacrpenenaTb 00s13aHHOCTH B TPYIIE B COOTBETCTBUHU C ITOCTABICHHBIMU 33/1a4aMU, CIEIUTh
32 BBINOJHEHHWEM IUIaHa JEHCTBUH W KOPPEKTUPOBaTh €ro, aieKBaTHO OLEHUBAThH
COOCTBEHHBI BKJIaJ B  JEATENbHOCTb T[PYIIbl, BbICTpaUBaTb KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, IPOSIBIISAA TOTOBHOCTh pa3periaTb KOHQIUKTHI.

K koH1y 00ydeHus B 9 kJacce npeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JI0JDKHBI OTpaXxaThb
Cc(OPMHUPOBAHHOCTh y OOyUarOIUXCA YMEHUI:

® CIIOJIb30BaTh IOHSATHSA:  CHCTeMa  OTcuéra, MarepuajbHas TOYKa, TPAEKTOpUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOro JBIKEHMs, aAedopmanus (ympyras, IUIacTUYecKas),
TPEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTb U NEpEerpy3ku, LEHTP TKECTH,
a0COJIIOTHO TBEPJOE TENo, LEHTP TSKECTH TBEPJOrO Tejla, PaBHOBECHE, MEXaHUYECKUE
KosiebaHUs M BOJIHBI, 3BYK, MH(pa3ByK U yIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJHBI, ILKaja
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30pPYKOCTh M JTAJIbHO30PKOCTb, CIIEKTPbI UCIYCKAHUS U
MOTJIOIIEHUS, anb(a-, 0eTa- ¥ raMMa-u3Iy4eHus, U30TOIIbI, iJiepHasi SHEPreTHKA,;

e paznuuaTh SBJCHUSA (PaBHOMEpHOE M HEPAaBHOMEPHOE TPSAMOJIMHEHHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE TMpPsIMOJMHEHHOE MBIKEHHE, CBOOOJHOE MaJeHUe Tel, PaBHOMEpPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aHUMOJEHCTBHE TeJl, PEaKTUBHOE JBIDKEHHUE, KoJiebaTelbHOe
JIBIDKEHUE (3aTyXalollle U BBIHY)KJICHHbIE KOJe0aHHs), PE30HAHC, BOJHOBOE IBIKEHHE,
OTpaXXCHHE 3BYKA, NPSAMOJIMHEHHOE PACIpPOCTPAaHEHHE, OTPaKEHUE WM IPEJOMIICHHE CBETa,
MIOJIHOE€ BHYTPEHHEE OTpPa)XCHHE CBETa, Pa3JjIoKEHHE OEJIoro CBETa B CHEKTP U CIOXKEHHE
CIEKTPAJIBHBIX LIBETOB, JUCIEPCHUS CBETA, ECTECTBEHHAsS] PaJMOAKTUBHOCTH, BO3SHUKHOBEHHE
JIMHENYATOro CIEKTpa H3JIy4yeHHs) MO ONMMCAHMIO HUX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SIBICHUE;

® pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3MUYECKUX SBJICHHH B OKpYXarolleM MHUpe (B TOM
yucie (Gu3nyeckue SBJICHUS B MPHUPOJIE: MPHIUBBI U OTJIUBHI, IBHKeHUE 1iaHeT CoHeuHOH



CUCTEMbI, PEAKTUBHOE MIBM)KEHHUE JKUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMMYECKHUE BOJIHBI, LIyHAMHM, 3XO, I[BE€Ta TE€J, ONTHYECKHUE SBJICHUS B
npupoje, OHOJIOTUYECKOE IEeHCTBUE BUIMMOTO, YIbTPA(PHOIETOBOIO M PEHTIC€HOBCKOTO
W3IYy4YeHUH, €CTECTBEHHBIH pPaJUOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaaHOAKTUBHOE
U3JIy4YeHUE MPUPOJHBIX MHUHEPAIOB, JIEHCTBUE PAJMOAKTUBHBIX M3JIyYEHUH HAa OpraHu3M
YeloBeKa), MPU OSTOM TIEPEBOJMTH TMPAKTUYECKYIO 3aJady B y4eOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKUX SBICHUH;

ONMCBHIBATh W3yYCHHBIE CBOWCTBA TeNl M (U3UUECKUE SBJICHUS, HCIONB3YS (PHU3UIECKUE
BEJIMYMHBI (CpeOHSi U MIHOBEHHAash CKOpPOCTh Teja IPU HEPAaBHOMEPHOM JIBHXKEHUH,
YCKOpEHHUE, MepeMelleHne, MyTh, yriioBas CKOpPOCTb, CHja TPEHHUs, CUiIa YHIPYrOCTH, CHUIIa
TSKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHHUs, BEC Tella, HUMIIYJAbC Tejla, HUMITYJIbC CHJIbI,
MexaHuyeckas paboTa M MOIIHOCTb, MOTEHIMalbHAs JSHEPrusi Tejla, MOJHATOrO HaJ
MTOBEPXHOCTHIO 3€MJIM, OTEHIMAIbHASL SHEPTUsI CXKATOM NMPY)KUHBI, KUHETUYECKasl SHeprus,
MOJIHAs MEXaHWYecKash SHEprus, MepHoj M 4YacToTa KoJeOaHWM, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeidb MPEIOMJIEHUS Cpelibl), MIPH ONMUCAHUU
MPaBWJIbHO TPAaKTOBaTh (PU3WYECKUI CMBICI HCIOJIB3YEMbIX BEJIMYMH, OOO3HAYEHHS U
€IMHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (POPMYIbI, CBS3bIBAIOIIME JAAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMU BEJIMYMHAMM, CTPOUTh TIpadUKH U3yUYEHHBIX 3aBHUCHUMOCTEH
(bMBUYECKUX BEIIMYNH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKHE SBJICHUS M TPOLECCHl, HCIOJB3YS 3aKOH
COXpaHEHUs YHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLINI CYNEPHIO3ULINNA CUJI, IPUHIINTI
oTHocuTenbHOCTH ['anmies, 3akoHbpl HBIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCa, 3aKOHBI
OTPAKEHHUS U MPEJTOMIICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsJ0BOTO U MAacCOBOTO YHCEI IIPH
SJEPHBIX PEAKIUIX, IPU ITOM JaBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3alHCHIBATH €TI0
MAaTEeMaTH4ECKOE BBIPAXKEHUE;

OO0BSACHATh (PU3UYECKHE MPOLECChl U CBOMCTBA TN, B TOM YMCJIE U B KOHTEKCTE CUTyalUH
MIPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BBISABIATh I[PUYMHHO--CIEACTBEHHBIE CBSI3HU,
CTPOHUTHh OOBSICHEHHE W3 2—3 JIOTMYECKUX IIIaroB C OMOPOW Ha 2—3 W3YYECHHBIX CBOMCTBA
(bu3znuecKux SABJICHUHN, (PU3NYECKUX 3aKOHOB UJTH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3ajaud (OMHMpAroOUIMecs] Ha CHCTeMY U3 2-3 ypaBHEHHil), HCIOJIb3Ys
3aKOHBI U (HOPMYIIBI, CBSI3bIBAIOLIUE (DM3MUYECKHE BEIMYMHBI: HA OCHOBE aHalIM3a YCIOBHS
3a/lauM 3aMKChIBAaTh KPATKOE YCJIOBHE, BBISIBIATH HEJOCTAIOIIME WM M30BITOYHBIE JaHHBIC,
BBIOMpATh 3aKOHBI U (POPMyIbI, HEOOXOAMMBIE MAJSl pELIEHUs, MPOBOIUTH PAcCUYETHl U
OIICHUBATh PEATTMCTUYHOCTH MMOTYYEHHOTO 3HaYCHUS (PU3NUECKON BETTHUMHBI;

pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIM (U3UYECKUX METOJOB,
UCIIOJIb3YSl ONMCAHWE MCCIEAO0BaHUsS, BBIACIATH MPOBEPSEMOE MPEANOJIOKEHUE, OLEHUBAThH
MIPaBUWJIBHOCTh TOPSIIKA TPOBEICHMSI WCCIENOBaHMsI, AENaTh BBIBOJBI, WHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOAEHUH U OTIBITOB;

IIPOBOJIUTH OIBITHl MO HAOMIONEHUIO (U3NYECKUX SIBICHUN WK (PU3NYECKUX CBOWMCTB Tel
(u3ydyeHue BTOporo 3akoHa HpIOTOHa, 3aKOHA COXpaHEHMs PHEPruH, 3aBUCUMOCTH IEpHojia
KoJie0aHUH PYKUHHOTO MasiTHUKA OT MacChl rpy3a U ®KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIUTYJBl MalbIX KoJeOaHWH, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, pa3jIoKeHHe
0eroro cBera B CIEKTP, M3Y4€HHE CBOWCTB M300pa’keHUs B IJIOCKOM 3€pKajie U CBOMCTB
n300pakeHUs] MpeaMeTa B coOuparomiel JMH3e, HAOMIOACHUE CIUIOIIHBIX M JMHEHYaThIX
CIEKTPOB H3JIYYEHHs): CaMOCTOSTENILHO COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
000pyI0BaHUs, OMUCHIBATh X0 OTBITA U €0 Pe3ybTaThl, (POPMYIUPOBATH BBIBOJIBI;



MIPOBOJIUTH MPU HEOOXOTMMOCTH CEPHIO MPSMBIX U3MEPEHMM, ONpEessis CpeHee 3HaAUCHHE
u3MepsieMoil BelmnunHbI ((POKYCHOE paccTosiHue coOMparoliei IMH3b1), 000CHOBBIBATH BBHIOOD
croco0a u3MepeHus (M3MEPUTENHHOTO Tprbopa);

MIPOBOJIUTH MCCJIEIOBAHNE 3aBUCHMOCTEN (DPU3MYECKUX BEJIMYHMH C UCIOJIH30BAHUEM IMPSMBIX
U3MEpEHUN (3aBUCUMOCTh IIyTM OT BPEMEHUM NPU PABHOYCKOPEHHOM JBIKEHUU O€3
Ha4yaJlbHOM CKOPOCTH, Mepuojia KoJieOaHUM MaTeMaTHMYeCKOro MasiTHUKA OT JUIMHBI HMTH,
3aBUCHUMOCTH YIJla OTPaKEHMsI CBETa OT yrja NaJeHus W yrjla NpeJoOMIIEHHsS OT yIJia
Ma/ICHUs ): TUIAHUPOBATh UCCIIE0OBAHUE, CAMOCTOSITEIEHO COOMPATh YCTAHOBKY, (PUKCHPOBATH
pe3yAbTaThl MOJYYCHHON 3aBHCUMOCTH (PM3MYECKUX BEJIIMYMH B BHUJAE TaONWIl M TPaduUKOB,
JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIEA0BAHMUS;

MIPOBOJUTH KOCBEHHbIE M3MEpPEHUsl (PU3NYECKUX BEIUYMUH (CpelHss CKOPOCTh M YCKOpEHHUE
Tela MpU PaBHOYCKOPEHHOM JIBUJKEHUHM, YCKOPEHHE CBOOOJHOTO mMaJieHusi, >XECTKOCTh
MPYXUHBI, KOYPPUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUUYecKas padoTa U MOILHOCTb, YacToTa
U TepuoJl KojeOaHMH MaTeMaTH4eCKOro M TNPYKUHHOTO MAasTHUKOB, ONTHYECKas CHIIa
coOuparolmied JIMH3bI, paJUOAKTUBHBIM (OH): TJIAHUPOBAaThH H3MEpEHUus, colOuparb
SKCNEPUMEHTAJbHYI0O YCTAaHOBKY M BBINOJHSTH W3MEpPEHUs, Cleaysd MpeayioKeHHON
WHCTPYKLUH, BBIYUCIATh 3HAUEHHUE BETMUMHBI M aHAJIM3UPOBATDH MOJIyYEHHBIE PE3YNIbTAThI C
Y4E€TOM 3aJaHHOM MMOTPEIIHOCTH U3MEPEHHN;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000PyI0BAHUEM;
pa3nuyaTh OCHOBHBIC NMPHU3HAKM H3YYEHHBIX (U3UYECKUX MOJIENIeH: MaTepuaibHas TOYKa,
a0CoOJIIOTHO TBEPJOE TEJO, TOUEYHBIM MCTOYHUK CBETA, JIyd, TOHKas JIMH3Aa, IUIaHETapHas
MO/IeNIb aTOMAa, HyKJIOHHAsl MOJIeJIb aTOMHOT'O 5171pa;

XapaKTepU30BaTh NPUHIMUIbBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C
OMOpPO Ha MX ONMUCAHMA (B TOM YHUCIE: CHMIOMETp, JATUYUKU IOJIOKEHHS, PACCTOSIHUA U
YCKOPEHHUs, pakeTa, 5XO0JIOT, OYKM, IEpPUCKOIN, (QoToammnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), MCnosb3ys 3HaHMUS O CBOMCTBaxX (hU3MUYECKHX
SBJICHUH U HEOOX0JUMBbIEe (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKM M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOIMYECKUX IPOLIECCOB NPU pEIIeHUH Y4eOHO--
IIPAKTUYECKUX 3a7a4, ONITUYECKUE CXEMBI sl IOCTPOEHUS N300paKEHUH B INIOCKOM 3epKalie
u cobuparorei JInH3e;

IPUBOAUTH NMPUMEPHI (HAXOAUTh MHPOPMALIMIO O MPUMEpax) NPAKTUYECKOI0 HCHOJIb30BAHUS
¢u3nyeckux 3HAHUW B IIOBCEJHEBHOM JKM3HM Juid oOecneueHus: Oe30IacHOCTH NpHU
oOpamieHun ¢ mnpubopaMM M TEXHUYECKHMHU YCTPOHCTBAMM, COXPaHEHHs 370pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKAIOLIEeH cpene;

OCYLIECTBIATH NOUCK  MH(popMammu  Qusnyeckoro  cojaepxkanuss B VHTepHere,
CaMOCTOSATENIbHO  (OPMYNIUPYS TMOMCKOBBIM  3ampoc, HAaXOAWUTh IIyTH OINpEAETICHUs
JOCTOBEPHOCTH  NOJY4Y€HHOW MH(OpPMauMM Ha OCHOBE MMEIOIIUXCA 3HAaHUH U
JIOTIOJTHUTEIbHBIX UCTOUHUKOB,;

UCIOJb30BaTh MPU BBHINOJIHEHUN YYEOHBIX 3a/laHUM HAay4YHO--TIOMYJSPHYIO JIMTEPATypy
(U3NYECKOTO CO/Ep)KaHUs, CHpPaBOYHBbIE MaTepuajbl, pecypchl ceTu WHTepHeT, BiIajeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOpPMALMU U3 OJHOW 3HAKOBOU
CUCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOMIEHHS HAa OCHOBE HMH(pOpMAIMH M3
HECKOJIBKUX HMCTOYHHMKOB (PU3MYECKOrO COJEpXKaHUs, MYOJMYHO MPEACTaBIATh PE3yIbTaThl



IIPOCKTHOM HWJIM HCCIEAOBATEIBbCKOM JEATENBHOCTH, IPU 3TOM TI'PaMOTHO HCIIOJIb30BAThH
W3YYCHHBI TOHSATUWHBIA amnmapar wu3ydaeMoro paszjaena (U3MKA H  COMPOBOXKIATH
BBICTYIIJICHHE TIPE3CHTAIMEN ¢ yU€TOM 0COOCHHOCTEH ayJUTOPUN CBEPCTHHKOB.



TemaTn4eckoe IJIAHUPOBAHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa
11 DIBIKA - HAVKa oxe ) bubmmoreka [{OK
. W3HUKa - H npu
K PHpoA https://m.edsoo0.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edso0.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS htts://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCitie BeliccTna https://m.edsoo0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
53 Ar 5 bubnuoreka [JOK
. €raTHbIC COCTOSTHUS BEIECTBA
P B https://m.edsoo.ru/7f416194
Utoro mno pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHnueckoe JTBUKEHUE 3 nommorexa L10

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

bubmuoreka [JOK
2 41 4 1
3 HEPHITA, Macea, HIOTHOCTD https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBineHuss TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUIKOCTIMU U TFa3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
JlaBIICHHE KHIKOCTH > https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa i MOTHOCTD https://m.edsoo0.ru/7f416194
bubnuoreka [JOK
>2 Hlpoctere Mexati3MbI > 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
5.3 M 4 1
CRAHIHBCHAN SHEpt https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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TemaTn4eckoe IJIAHUPOBAHUE

8 KUIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U poBLIE)
Ne n/n KourposbHueie | JlaGopaTopubie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznen 1. TensioBble siBIeHUsI
bubmmoreka [{OK
1.1 i 7
CTpoetiiie it CBOMCTBa beltiecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 2
CIUIOBHIC TPOHECEH https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKECHHbIC TEJla 7 bubmuorexa [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 5 h Ep:ﬁ;iﬁiilm I7fa181ce
bu6mmoreka [JOK
2.3 M 6 1
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas UHYKIUS 4 bubmmorexa IOK
' P She https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 7



https://m.edsoo.ru/7f4181ce
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TemaTn4eckoe IJIAHUPOBaAHHUE

9 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 2
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 2
AKOHE! COXPHHSHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannueckne Kojae0aHusl U BOJTHbI
bu6mmoreka [JOK
2.1 M 0 7-5=2 1-1 3-3
CAHIACCIHE KOJCOHAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8-6=2 3-3
CHAHHHASCKHE BOMHEL. IRy https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 4
Pa3znea 3. Dy1eKTpOMArHuTHOE 10JI€ U 3JIeKTPOMATHUTHbIE BOJIHbBI
31 DNEeKTPOMAarHUTHOE NOJIE U 6-3= 3 1 9.9 bu6mmorexa LIOK
' ANIEKTPOMAarHUTHBIE BOJIHBI B https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 3

Pa3nen 4. CBeToBEBIE SIBJEHUSA



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

bubmuoreka [JOK
4.1 -4=2 2-2
SAKOHBI paclpOCTPAHEHHS CBETa 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2 JI 0 6-4=2 3-3
HHSBL H OTITHRECKHE TPHOOPH https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4, P -2=1 2-2
3 a3JI0)KeHHE 0eJI0ro CBEeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 5)
Pa3pen 5. KBaHTOBLIE SIBJEHHUS
51 Hcnyckanue u mOrIonieHue CBETa aTOMOM 4 bubmorexa [IOK
' Y B https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
.2
> CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
_ bubnuorexa [IOK
>3 FlaepHeIe peakiim -1=6 . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 16
Paznen 6. [loBTopuTe/ 1bHO0-00001IAK0 1M MOY b
[ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS bu6mmoreka [JOK
6.1 9-9 2-2
Kypca ¢usuku 3a 7-9 kaace https://m.edsoo.ru/7f41a4a6
Utoro no pazneny -
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 6



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







		2023-09-21T08:20:41+0300
	Гордиенко Елена Александровна
	Я являюсь автором этого документа




