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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o ¢u3uke Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHUs COCTaBJ€HA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI1
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Conepxxanue  mporpaMMmbl 1Mo (u3mke  HampaBieHO Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alMi0 HM3y4eHus (U3MKH Ha
JeSITeIbHOCTHONH oOcHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenmera B peanu3anuu  TpeboBanuit. ®I'OC OOO K miIaHUPYeMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUs.

[IporpamMMma o ¢u3KKe ycTaHABIMBACT pacipeleieHre y4eOHOro MaTepuasia 1Mo rojaam
o0ydeHust (1Mo Kjaccam), NpeajiaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh HM3YUYCHHUSI TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.

[Iporpamma 1o ¢usuke pazpaboTaHa C LENBI0 OKA3aHUS METOJMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMmsl Mo y4eOHOMY IIPEIMETY.

dusnka SBISETCS CUCTEMOOOPA3YIOIIMM JJIsi  €CTeCTBEHHO-HAyYHBIX  Y4EOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XUMueH, Ouonoruei, acrpoHommed u ¢u3zndeckoi reorpaduelt, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUHYIO KapTUHY MHUpA, IPEJOCTaBIsIeT Hauboee sicHble 00pa3libl IPUMEHEHUs
Hay4YyHOT'O METO0/1a O3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUsI TOCTOBEPHBIX 3HAHUN O MUpE.

Opna U3 TIaBHBIX 337a4 (pU3MUECKOro oOpa3oBaHUsl B CTPYKType 001ero o0pazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTHM M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

W3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MpEAINOJaraeT OBJAaJEHUE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD!

. HAay4YHO 00BSICHATH SBJICHUA,
° OLICHUBATHL U ITIOHUMATh 0COOEHHOCTHU HAaYy4YHOTI'O UCCIICAOBAHUAA,
. HHTCPHNPETUPOBATE AJAHHBIC W HCIOJB30BATh HAYYHBIC J0Ka3aTCJIbCTBA MIJId

MTOJIy4E€HUS BBIBOJIOB.
Ilenn u3ydyeHus QU3MKKM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs OIpPEICIICHBI B
Konnenmnuu npenonaBanus ydeOHoro npenmera «®dusnka» B 00pa3oBaTeNIbHBIX OpraHU3alMsIxX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxkA€HHON pemenneM Komernn MunncrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Hean nzyvyenus pU3NKu:

. npuoOpeTeHne MHTepeca M CTPEMIICHHs] 00ydarouuxcsd K Hay4YHOMY H3yUEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
. pa3BUTHE TMPEJICTaBICHUI O HAay4YHOM MeETOJe IMO3HaHUS U (opMHpoBaHUE

HCCIICOOBATCIIbCKOI'0O OTHOHMICHUSA K OKPYXKAIOIUM SABJICHUSAM



. (GopMHpOBaHHME HAayYHOTO MHPOBO33PEHMsI KaK pe3yibTaTa HM3YYCHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

. (dopMupOBaHME TIPEACTABICHUI O ponu (U3UKU ISl Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HaYK, TEXHHUKH U TEXHOJIOTHH;

. pasBUTHE IPEICTaBICHUA O BO3MOXKHBIX chepax Oyaymel mpodeccrnoHambHON
JEATCIBHOCTH, CBSA3aHHOW C (M3HMKOM, IMOArOTOBKAa K JalbHEHIIEMy OOYYCHHIO B 3TOM
HAaIPaBJICHUY.

JlocTiKeHUE STHX LeNied HmporpaMMbl N0 (M3MKE Ha YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHus 00ECIICUMBACTCS PELUICHHEM CIICAYIONIUX 3a1a4:

. NpUOOpPETeHNE 3HAHMK O JMCKPETHOM CTPOCHUH BEUIECTBA, O MEXaHMUYCCKHX,
TETIOBBIX, JJICKTPUYCCKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;

. NpUOOPETEHUE YMEHHWI ONHUCHIBATH W OOBACHITH (U3UUSCKHE SIBJICHUS C
UCIIOJIb30BAHUEM TIOTYUCHHBIX 3HAHUIA;

. OCBOCHHUC MCTOJOB PCHICHUA HpOCTGﬁH.IPIX paC‘IéTHHX 3a41a4 C HCIIOJIb30BAHHUCM
(1)I/ISI/IIIGCKI/IX MO,Z[CJleﬁ, TBOPUYCCKUX U ITPAKTHKO-OPUCHTUPOBAHHLIX 3a1a4;
. Pa3BUTHEC yMeHI/Iﬁ Ha6J'II-OI[aTB OpUpPOAHBIC SBJICHUS KW BbBIIOJIHATL OIIBITHI,

nabopaTopHble  pabOTBl M HKCIEPUMEHTAIbHBIE  HCCIEAOBAHUS C  HCIIOJIb30BAaHHEM
MU3MEPUTEIBHBIX PHOOPOB;

. OCBOCHHE MTPUEMOB paboTHI ¢ HHPOPMAIUEH PU3NUECKOTO CONEPIKaHuUs, BKITFOUAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHUSX (DU3MKH, aHAIM3 M KPUTHYECKOE OICHMBAHWE
uH(pOopMaLnu;

. 3HAaKOMCTBO €O c¢epaMu Mpo(hecCHOHAIBHONW JeATeNbHOCTH, CBSI3aHHBIMH C
(GU3UKOM, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTHXKEHMSX (DU3NYECKON
HaYKH.

Ha u3ydenue ¢usuku (6a30BbIii ypOBEHb) HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 dacoB (2 4aca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Ipemiaraemelii B mporpaMme mo (usuke nepeueHb JabOpaTOPHBIX PAaOOT M ONBITOB
HOCUT PEKOMEHJIaTeNIbHBIN XapaKkTep, YUUTENb JIelaeT BEIOOp MPOBEAECHUS 1a00paTOpHBIX padoT
U ONBITOB € y4€TOM  HHAMBHIYaIbHBIX  OCOOCHHOCTEH  OOyyarommuxcs,  CIUCKa
SKCIICPUMCHTAJIBHBIX 3aJIaHI/II7I, npeajiara€Mbeix B paMKaX OCHOBHOI'O TOCyAapCTBEHHOI'O
9K3aMeHa Mo (PU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KVIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBnenus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuunH. Duszndeckue HPUOOPHI.
ITorpemnocTs n3MepeHuil. MexayHapoiHas CUCTEMA €IUHHII.

Kak ¢usuka u npyrue ecrecTBeHHble HayKd H3y4yaroT NMpHUpoNy. EcTecTBEeHHO-Hay4YHbII
METOJ IMO3HaHMA: HaOJI0/JeHUE, IOCTAaHOBKA HAy4YHOI'O BOIPOCA, BBIIBWKEHHME TIMIIOTE3,
SKCHEpPUMEHT IO IPOBEpKE TuUIoTe3, OO0bscHeHHe HalaromaemMoro sBieHusa. OmnucaHue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. Ousuueckue MpuOOpHl U MpoLEeaAypa MPSIMbIX U3MEPEHHH aHaJIOrOBBIM M LU(POBBIM

npudopom.

Jlabopamopnwvie padbomot u onvimol.

OnpezeneHue LEeHbI IeJIEHUS Kalbl U3MEPUTEIBHOI0 Mpubdopa.

W3mepeHune pacCTOSHUM.

N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MalbIX TEN.

W3mepenne Temneparypbl IMpH IOMOILIM JKUAKOCTHOTO TEPMOMETpa M JlaT4MKa
TEMIIEPATYPHI.

agprwdhdE

6. TlpoBeneHue wucciIeOBaHHWS IO TPOBEPKE THIIOTE3bI: JATBHOCTh MOJIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHUS O CTPOCHHMH BeIECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JBwxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BpoynoBckoe nBmwkenue, muddysus. BzaumopeicTBue YacTHIl BEUIECTBA: MPUTSKEHHE U
OTTaJKUBaHUE.

ArperatHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCcOOEHHOCTH arperaTHBIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Ha6mronenue nuddys3un.

3. Habmionenue siBIeHUM, OOBACHSIIONINXCS MPUTSHKCHHEM WA OTTAIIKMBAHUEM YaCTHI

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. Ouenka quamerpa aToMa METOJOM PSIOB (C UCIONIb30BaHueM (hoTorpaduwii).

2. OmbIThI IO HAOIOACHUIO TEIUIOBOTO PACIIUPEHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JaBrkeHue. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. CKOpPOCTh.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBMXKEHUH. PacuéT myTu u BpeMeHU ABUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBH)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cuna kak XapakrepucTuka B3aumojeiictBus Tten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHME Macc M0 B3aUMOJAEHCTBUIO TEIL.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OrmpeneneHue cpenHell CKOPOCTH CKOJBXKEHHUS Opycka WIM IIapuKa MO HAaKIOHHOU
IIJIOCKOCTH.
3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapaxkTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackang. [THeBMaTHueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS KUJIKOCTH OT
rnyounsl.  [mapocratmdeckwii  mapamokc. CooOmaromuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Ombir Toppuuennu. M3mepenue atmocdhepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenada naBneHuUs KUIKOCTHIO U ra30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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3aBUCHMOCTh BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KHUIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B KUAKOCTb
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAKOIIECH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIBI, JEUCTBYIOLICH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanuueckas padboTta. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbryara.

HpI/IMCHeHI/Ie [MpaBUjia paBHOBECHUA pblUara K 6J'IOKy. «3010TOC IMpaBHUJIO0» MCXAHUKH.

KIIJI nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuyeckas sHeprus. KuHeTtnueckas W TOTEeHIManbHas »dHeprud. IIpeBpaienue
OJIHOTO BU/Ia MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUsS DHEPIHH B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pabOTBl CHJIBI TPEHUS MpPU PABHOMEPHOM JBIDKEHUHM Tela 110
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.

OCHOBHBIC ITOJIOXKCHUS MOJ'ICKYHHPHO“KHHCTH‘ICCKOﬁ TCOpHUU CTPOCHU BCIICCTBA. Macca

U pasMm

Cppl aTOMOB W MOJICKYIIL. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u

amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanwuIIpHbIE sBIeHUs. TerioBoe
pacUIMpPEHNE U CKaTHUE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHL.
Buytpennsss sHeprusi. CrmocoObl W3MEHEHHs BHYTPEHHEW OHEPruM: TeIUionepenaya u
coBepirieHre paboThl. BUIbI TeIUIONEpeaun: TeIIONPOBOAHOCT, KOHBEKITUS, H3ITYICHHUE.



KoimmuectBOo Temnorel. YaelnpHas TEIUIOEMKOCTH BeNIECTBA. 1€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TernoBbix asurateneit KIIJ[ rtermmoBoro pasuratens. TemuioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmtonenue siBiieHnt CMauyMBaHUs U KallWUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMU CHIIAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI IO BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

©CooNOAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WINA OXJIaKICHUS.

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOmroneHue u3MeHEeHHs] BHYTPEHHEH 3HEpPruM Tejla B pe3ysbTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBaHue siBICHUS TEIIOOOMEHA MPU CMEIINBAHUY XOJIOJHON U ropsiueil BObI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCapeHusl.
12. OnpeneneHre OTHOCUTENBHON BIAKHOCTH BO3TyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TEJI OT BEIUYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTB 3iiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OieKTpuueckoe HampsbkeHue. ConpoTHBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MoLIHOCTD 35IEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM — uHAykuuu. IlpaBuio  Jlenna.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
OneKTpocTaTUIECKast UHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEeKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
. OnbIT OpcTena.
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. MarauTHoe 1noJje Toka. JJIeKTPOMAarHur.

. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccrnenoBanue sBieHUS 3JEKTPOMArHUTHON UHIYKIIVH.

. OnbiTel Dapanes.

. 3aBUCUMOCTH HaIpaBJeHUsI MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHUSI.
. DJIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopnusie pabomul u onvimot.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka u mpoBepka padoThI 3JIEKTPUUECKON [IENH MOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh  JJIEKTPHUYECKOrO  COMPOTUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. TlpoBepka mpaBuia CIOKEHUS HANPSDKCHUH TIPU TMOCIEAOBATECIHLHOM COCIUHECHUHU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CUIIbI TOKa IPH MapaIeIbHOM COEJMHEHUU PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszieneHnu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTD CHIIBI B3aUMOJICHCTBHUS KATYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOMW WHIYKIMH: HCCIIEIOBaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHWKEHHs. PaBHOMEpHOe mpsMoNMHENHOEe JABMXkeHue. HepaBHoMmepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOHHEHHOe ABMkeHne. CBoOoaHOe nmageHue. OnbIThI
lanunes.

PaBHOMepHOE nBMXEHHE MO OKPYXHOCTH. [lepuoa m wactora oOpamenus. Jluneinas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MOKOS1, APYTUE BUAbI TPEHUSI.



Cuna TsDKECTM M 3aKOH BCEMHMPHOIO TATOTEHMs. YCKOpEHHE CBOOOIHOIO MajeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/I&HBHaﬂ OHEPprusa TEjIa, MOAHATOrO Had IIOBEPXHOCTBIKO 3EMIIH.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUH TEJ.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHME TpakTa Al pa3roHa M JalbHEHIIEro paBHOMEPHOIO IBMXKEHUS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHS INapHKa IO
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THIOTE3Bl: €CIM TPH PABHOYCKOPEHHOM [JBM)KEHHUH 0e€3 HayalbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccrnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHUS OT CHJIBlI HOPMaJbHOIO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.



9.

Onpenenenne pabOTHl CUJIBI TPEHUS NPU PABHOMEPHOM JIBXKEHUH Tela IO
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TpH MOABEME Tpy3a C HMCHOJIb30BaHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTuuecKuii W TMPYXKHHHBIA MasTHUKH. [IpeBpalieHwe 3HEpruud mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CgoiicTBa Mexannueckux BOJH. [IpogonpHbIe U MonepeyHbie BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MeXaHHUYeCKUe BOJHBI B TBEPIOM Telle, CEHCMUYECKHIE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BbIHYKICHHBIX KOJIEOAHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnuie pabomol u onvimel.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTEeMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHne 4YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMepHOAa KojieOaHWH Ipy3a, MOJABEIIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY)KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTpOMArHuTHOE 110J1€ M JIEKTPOMATHUTHbIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoiHOBEBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsAMOIMHENHOE pacnpOCTpAHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHEe OTpakeHUE CBeETa.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedd B nmH3e. Omntuyeckas cucremMa (oToammapara, MHUKpPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[IpsiMonMHEHOE PacIPOCTPAHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBaHue 3aBUCUMOCTH yTjla OTPa)KEHUSI CBETOBOTO JIyda OT yIJia MaJIeHHs.
N3ydenune xapakTepuCTHK U300paKeHUs IIPEeIMETa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa TIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAIOIIECH JTNH3BL.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnerter Pesepdopaa u mianerapuas mojaenb aroma. Mojaens atoma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaktuBHbIE mnpeBpanieHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHBI COXPaHEHMsI 3apsAA0BOIO U MACCOBOTO YHCEN. DHEPIUs CBS3U
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wn

CreKTpbl U3JIy4€HHUs U TIOTJIOIICHHUS.

CrHeKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.



Jlabopamopnusie pabomul u onvimot.

1. HaOnroseHue CIUIOMIHBIX M JMHEHYATHIX CIIEKTPOB U3IYUYCHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAOIINKA  MOAYJIb TpPEAHA3HAYeH IS CUCTeMaTH3allMu |
0000111eHUSs TPEIMETHOTO COAECPIKAHUS U OTbITa AEATEeIbHOCTH, TPUOOPETEHHOTO MPU U3YYEHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3ydyeHUM [OAHHOTO MOJIYJS PEATM3YIOTCS ¥ CHCTEMATHU3HPYIOTCS  BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrmeduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMUPYETCS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHHSA SIBICHHNA NPUPOIBI M TEXHUKH,
OBJIQJICHUE YMEHHSAMHU OOBSICHATh (PU3UYECKUE SIBICHUS, MPHUMEHSS TIOJyYeHHbIE 3HAHHUSA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIlO3HABATh U HAYYHO OOBICHATH (PU3MUECKHUE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHUA (PU3MUECKUX SIBICHUM, B TOM 4HCIe AT
MPOBEPKH THITOTE3 U TIOJTYYIECHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBBI HambOoyiee BAXKHBIX JOCTIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHSI BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oO0Opa3oBaHMsS HANpaBlICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCETHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOTrO o00miero oOpa3oBaHUs Y

oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

[] mposiBIeHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (pU3UUECKOit
HayKH;

] IEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSIM POCCUICKUX yUEHBIX --(H3UKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHHH OOLIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

] ocOo3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JESATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

[l BOCHIpUSATHE 3CTETUYECKUX KadyeCTB (PM3MYECKON HAyKu: €€ TapMOHUYHOI'O IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

] oco3HaHME LIEHHOCTH (hU3MYECKON HAayKH KaK MOIIHOI'O MHCTPYMEHTA IO3HAaHUS MHUpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIONIEH KYJIbTYPBI;

[l pa3BUTHE HAY4YHOU JTH0003HATETLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

[] oco3HaHME IIEHHOCTH Oe3omacHoro oOpa3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpaHCIOpPTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TETJIOBBIM 00OPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

] chopMHpPOBAaHHOCTh HaBbIKA pe(IeKCHU, MPU3HAHKE CBOETO IpaBa HAa OIIMOKY M TAaKOro
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[] akTUBHOE y4acTHe€ B pEIIeHUH MPAKTUYECKHUX 3a/1ad (B paMKax CeMbU, 00pa30BaTeIbHOM
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJbHOW HaIpaBIEHHOCTH,
TPeOYIOMIHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

] MHTEpeC K MPaKTUYECKOMY M3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3IK0I10THYECKOr0 BOCTIMTAHUSA

(] opueHTalusi Ha TpPUMEHEHHE (QU3UYECKUX 3HAHUHM Ui pelieHus 3agad B 00JIACTH
OKpY’Karollel cpenbl, MJIAHUPOBAHUS MOCTYIKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISL OKPY>KAlOIEe CpeJibl;

) oco3HaHME INI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

8) aganTannu K M3MEHSIOIMMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

[] moTpeGHOCTH BO B3aMMOJEHCTBHM TIPU BBIIIOJHEHUH HCCICIOBAaHUI U TPOEKTOB
(bu3n4ecKoil HalPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

[ MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JESTEIbHOCTD;

(] morpeGHOCTH B (hOPMHUPOBAHUM HOBBIX 3HAHWH, B TOM dHCIE (OPMYIHUPOBATH HJIEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

] ocoznanue AeUINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



e [J maHMpOBaHUE CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PM3UUYECKUX 3HAHUU;

o [] CTPCMJICHHUC QAHAJIM3UPOBATL W BLIABIIATL B3aUMOCBA3U IIPHUPOMHL, OGH.ICCTBa u
9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>i;

e [] OmEHKAa CBOMX JEHCTBUM C Y4ETOM BIMSHUSA Ha OKPYXKAIOLIYI0 CpPENy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIC yUeOHbIE NIEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHbIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HU3YUYCHUH (1)I/ISI/I‘I€CKI/IX SIBICHUN ©
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco0 pemieHus ydeOHOW (u3Mueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTAaBJIICHHOMY IUIaHY OIBIT, HECIIOXHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh 00OOIIEHHST ©  BBIBOJBI IO  Pe3yJIbTaTam
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

NPUMEHATh Pa3UYHBIE METOJbl, MHCTPYMEHTHI M 3alpOoChl NPH IOUCKE M OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (DOpMY MpEeACTaBICHUS HHPOPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI M BBICKA3bIBATh UJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

NPUHUMATh [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHS IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHTas KAueCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT IO KPUTEPHUAM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC y'{eﬁm,le JedcTBUSA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAUSX, TPEOYIOIIMX Ui peIeHHs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelleHUs (PU3MUECKOW 3adayd WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jienath BbIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeyiaraTh IJaH e€ H3MEHEHNU

OOBSICHATH TNPUYMHBI JIOCTUXKEHUS (HEJOCTHDXKEHUS) pe3yJabTaToOB JEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHUBLINXCA
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yiIbTaTa eI U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO APYroro yejoBeKa B XOJE CIopa WM AUCKYCCUU HAa HAyYHYIO
TEMY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peuieHHH (QU3UYECKUX 3aJad Wi B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy oOyuyeHus B 7 Kjacce IpeJIMETHBIE pe3yNbTaThl Ha 0A30BOM YPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIB30BaTh TOHATHS: (U3MUECKUE ¢ XUMHYECKHE SIBIICHHs, HAOIIOJCHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOe
NBW)KCHUE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  IPSMOJIUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE IBI)KEHUE, MHEPLHUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHS, Iepelada JaBICHUS TBEPIBIMU
TEJIAMU, KUAKOCTSIMH M ra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHKUE Tell, IPEBPAICHUS
MEXaHUYECKOW YHEPIHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW TMPUPOJE, NCHCTBUE CWIIBI TPCHHS B MPHPOJEC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHu3M, IUIaBaHHE DHIO,
pBIYard B TeJe YeJIOBEKa, IMPH ATOM MEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTIMCHIBATh M3YYECHHBIC CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCIIONB3Ys (PU3NIECKUE
BeJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHMJIa YHOPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJeHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BBITAJKUBAIONIAs CHJIA, MEXaHWdeckas padora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJNe3HOT0 JECWCTBUS
MEXaHU3MOB, KMHETHUYECKasl W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUECKUX BEIMYMH, HAXOOUTh (DOPMYIIBI, CBSA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(UBUYECKUX BEIMYHH,

XapaKkTepru30BaTh CBOWCTBA Tel, (PU3WUECKUE SBICHUS W TPOIECCHI, HCIOIB3Ys
npaBuiia CIOXKEHHUS cuil (BIOJIb OAHOM mpsMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPAaBUIIO» MEXaHUKH,
3aKOH COXPaHEHWs MEXaHWYECKOW DHEpPruH, TpPH OTOM JaBaTh CIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (DU3UYECKUE SIBICHUS, MPOIECCHl W CBOWCTBA TEJN, B TOM YHCIE H B
KOHTEKCTE CHUTYAIMid NMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUIHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE M3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eiCTBHA, HWCHONB3YSd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaln3a YCIOBUS 3aJadu
3allUCBIBaTh KPATKOE YCIIOBHE, TOACTABIATH (DU3NUYECKHE BEITHMYMHBI B (HOPMYIBI H
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JTAHHBIC, HEOOXOAMMBIE Ui PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETNUHHBI,



pacrio3HaBaTh MPOOJIEMbI, KOTOpPBIE MOXKHO PEHIMTh IMPH HOMOIIM (HU3HYECKHX
METO/I0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNIATh IPOBEPAEMOE IPEIIOIOKEHHE
(runortesy), pas3inyaTb U HHTEPIPETHUPOBATH IOJYUYEHHBIM pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATH X0/ OIbITa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
HOKa3aHUs IpUOOPOB ¢ YUETOM 3aJJaHHOM aOCONMIOTHOM MOTrPEeIIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJI0OBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOI BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Ted U HE3aBUCHUMOCTH CHJIBl TPEHUS OT IUIOIIAAU
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYXKHUHBI, BbITAIKUBAIOILEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HAa KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJE MNPEAJIOKEHHBIX TaOIUIl U TrpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIAs CHUJIA, JACWCTBYIOLIass Ha MOTPYXKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKHM 0O€30MacHOCTH Mpu padoTe ¢  J1abopaTOpHBIM
o0opynoBaHueM;

yKa3bIlBaTh MPHUHIMMBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C ONOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTMYECKOTO IIOBEJCHHUSA B
OKpYXKarolleH cpee;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3INYHBIX UCTOUYHUKOB BBIICIATh HHPOPMALIHIO, KOTOpast SIBJISIETCS IPOTUBOPEUNBOM
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISIPHYIO JINTEPATyPy
($U3MIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NecTBUM, aZeKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJIAJ B JEATEIbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOLIUXCS YMEHHIA:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPTHUs, TETUIOBOM JBUTATENb, FJIEMEHTAPHBINA AIEKTPUUCCKUN 3apAll, HIEKTPHUUIECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKHH TOK, MarHUTHOE
oJIe;

paznuuath SBJeHUs (TETUIOBOE pAaCUIMpPEeHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHHWE, KaNWUIAPHBIE SBJICHUS, HCHApPEHUE, KOHAEHCaIus,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMATHUTHAS
WHIYKIMSA) TIO OINHUCAHUI0 WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4HciIe (u3NUecKue SBICHUS B TPUPOJAC: TOBEPXHOCTHOE HATSDKCHHE |
KalWUISApHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIOCOB, POJIb MATHUTHOTO TIOJS JJISl KU3HH Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTMKCHIBATh U3yUCHHBIC CBOWCTBA TEN U (PU3NYCCKUE SBICHUS, UCIONB3Ys (hPU3HUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEpPrusi, KOJIUMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh  BELIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YAEJIbHAs TEIUIoTa
napooOpa3oBaHus, yIelIbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCHUTENIbHAS BJIAXXHOCTb BO3YyXa, AJIEKTPUUYECKUN
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsLDKEHUE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONKCAaHUM MPABWIBHO TPAaKTOBaTh (PU3MUECKUII CMBICT HCHOJIB3YEMBIX BEJIUYMH,
0003HaueHHSI M eITUHHIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIINYMH;

XapakTepu30BaTh CBOMCTBAa Teld, (pU3MUECKUE SBIEHUS M TPOLECCH, HCIOJIb3YA
OCHOBHBIEC TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOM TEOPUM CTPOCHMS BEIIECTBA,
IOPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEpPIruM, MpU 3TOM JaBaTh CIOBECHYI0 (OPMYJIMPOBKY 3aKOHA M 3aIllUCBIBATh €rO
MaTEMaTHYECKOE BBIPAKECHHUE;

OO0BSICHATh (hr3MYEecKHe MPOLEcChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHWE M3 1—2 JIOTHYECKUX MIaroB ¢
oropoii Ha 1-2 M3y4eHHBIX CBOWCTBA (DN3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTh pacuéTHble 3a7adud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3allAChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEIOCTATOK JAHHBIX NI PELICHUs 3aJayH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIsl €€ PeIIeHuUs, IPOBOJUTH PacUEThl U
CpaBHUBAThH MMOJIyYCHHOE 3HaUYCHNE (PU3NUECKON BETMUNHBI C H3BECTHBIMH JAHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpPU MOMOIIM (U3UUYECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAHWE  HUCCIENOBAHMS,  BBLACIATH  IIPOBEPAEMOE
IIPEANOJIOKEHUE, OLEHHUBATh IIPABUIBHOCTh IOpsAJKA IIPOBEIEHHS HCCIECIOBAaHNUS,
Jle1aTh BBIBOJBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwUIsipHbIE SBJICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[dyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAaHUS U HATPEBAHUS IIPU U3JyUYEHHUH OT LBETA
U3Iydaoume (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTpHU3alus Tel W
B3aUMOJICVICTBUE DJEKTPUUYECKHUX 3apsA0B, B3aUMOJEUCTBUE IOCTOSHHBIX MarHuTOB,
BHU3yaJIN3alysl MATHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOMCTBA DIIEKTPOABUIATEIIS
MOCTOSIHHOTO TOKa): (opMyIHpoBaTh MpOBEpsEMble IPEINOIOKEHHUs, coOUpaTh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpydOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(bopMyTUPOBAThH BHIBOJIBI;

BBIIIOJIHATh MPSMbIE U3MEPEHHUSI TEMIIEPATypbl, OTHOCUTEIBbHON BIAXKHOCTH BO3]1yXa,
CWJIBI TOKA, HANpPSsDKEHUS C MCIOJIb30BAaHMEM aHaJIOrOBBIX NPUOOPOB M JATYHUKOB
¢u3MUecKuX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHUH ¢ Y4E€TOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYUHBI OT JPYrou C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOINAJU MONEPEYHOIO CEYECHH U YACIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CWJIBI TOKA, HAYHIETO Yepe3 MPOBOJHUK, OT HANPSDKCHMS HA POBOIHUKE,
UCCIIEOBAaHKUE TIOCJIEI0BATEIbHOTO U IApaJUIEIBbHOTO COEJUHEHUM MPOBOJHUKOB):
IUIAHUPOBATh MCCIIEIOBaHUEe, cOOMPATh YCTAHOBKY U BBIIOJHATH U3MEPEHUS, CIEIys



MPeJIOKEHHOMY IIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEJI0KEHHON HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHUE BETHUUNHBI,

e coOmonaTh MpaBWJia TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHNEM;

® XapakTepu3OBaTh MPHUHLMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOILICHHS JIOMOB,
THUTPOMETp, MapoBasi TypOWHA, aMIEpPMETpP, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
DHEPTUH, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTeNbHBIE AJIEKTPOIPHOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), HCIOJNIb3Yys 3HaHUA O CBONCTBaX (U3MUECKUX SBJICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M U3MEPHUTENbHbIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTebHBIM U MapauIeIbHbIM COCTMHEHUEM
AIIEMEHTOB, pa3Inyasi yCIOBHBIE 0003HAUYECHUS 3JIEMEHTOB AJIEKTPHUECKUX IETICH;

® [IPUBOAMUTH MpHUMEPHl (HAXOAUTH HH(MOPMAIMIO O MpHUMEpax) MPaKTUYECKOIO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpU OOpalieHuH ¢ OpuOopaMu M TEXHUYECKHMMH YyCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATH MOMCK HHpOpMauuu (uzndeckoro cojepxanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

®  WCIOJB30BAThH MPH BBHITIOJHEHNWU yUEOHBIX 33aJJaHUN HayYHO--TIONYJSIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/EepKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh NMpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, NMpeoOpazoBaHUs HHGOpMAIMM U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHHs, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMH 3aJadyaMH,
CIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aaeKBaTHO
OLICHUBAaThb  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBL,  BbICTpauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyueHus B 9 Kjacce mpeaMETHBIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TMOHSATHS: CHUCTEMa OTCUY€Ta, MaTepHalibHash TOYKa, TPACKTOPUs,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIo JABMKeHUs, nedopMmanus (ynpyras, mjiacTuieckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTbh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- U ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHUE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TEl, PEAaKTUBHOE JIBH)KCHHUE,
Kose0aTeNbHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHHE CBETA, [I0JTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHUIO MX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4yHOM cCUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHUE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAHOAKTHBHOE H3IYYCHHE TMPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTNHUCHIBaTh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (pU3nyecKue
BEITMYUHBI (CPEeIHsIST ¥ MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO MAJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIhC
CHJIBI, MEXaHWYEeCKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeJb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpAHEHHUSI HPHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUHA CHUII,
MIPUHIUIT OTHOCUTEIBHOCTH [ 'anmuiest, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATH (pU3MUECKUE MPOLECCHl W CBOMCTBA Tell, B TOM YHWCIE U B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  HNPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE I PELICHHS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(bu3M4eCcKOil BETUUNHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU IMOMOMIH (PHU3HUECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLEHUBAaTh IMPABWIIBHOCTh IMOPSIKAa IPOBEAECHUS MCCIEI0BAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHMsI SHEPTUuH, 3aBUCUMOCTD
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pa)K€HHsl MpeAMeTa B coOuparouieil JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH MPU HEOOXOAMMOCTU CEpPHIO NPSAMBIX HM3MEPEHUH, ONpenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KojlebaHui MaTeMaTHudecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): MJIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSITENEHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOHOIO MaeHHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJIa COOHMpalomeld JIMH3bI, pPAaJUOAKTUBHBIA  (HOH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, clenys NPeasIoKeHHON MHCTPYKIMM, BBIYMCIATh 3HAaYEHHUE BEJIUYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOmoaTh TpaBWIa TEXHUKH OE€30MacHOCTH TIpu  paboTre ¢ J1abopaTOpHBIM
o0opynoBaHueM;



pa3nu4yaTth OCHOBHBIC NPHU3HAKU M3YYEHHBIX (U3WYECKHX MOJENel: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU 10JIOKEHHUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ysd 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHIEHUU y4yeOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30I1aCHOCTH MpH OOpalleHuu ¢ OpudopaMH M TEXHHYECKUMH YCTPONCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh MOMCK HMHPOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYsl TOMCKOBBIM 3ampoC, HAXOOUTh ITYTH OTIPEACICHUS
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MIPU BBIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJaJIeTh MpUEMAMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTyIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaLuu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOM WJIM MCCIIEN0BATENBCKON IEATENbHOCTH, TP 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHbIM MOHATUHHBINA ammapar M3y4yaeMmoro pasaena (U3MKd MU
COTPOBOXKAATh BBICTYIUIEHHE Mpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (wnpoBbIe)
n/n MPOrpamMmmbl Beero KOHT%OJILHLIC HpaKTﬁnquKne 0GpazoBaTeabHbIE
padoThbI padoThbI pecypebi
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUYU OKPYKAKIIEro MUPa
1.1 ®dusuka - HayKa 0 IMPHUPOJIEC 2 bubmorexa LIOK
' YK pHpoa https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 PU3HYCCKUE BETHIMHEI 2 1 https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHAay4HBIH METO MTO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pasznea 2. [lepBoHayasibHbIE CBe/IeHNsI 0 CTPOCHUM BellecTBA
2.1 CrtpoeHue BemecTna 1 bubmorexa LIOK
' P = https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 2 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue U B3auMoaeiicTBHE TeJl
bu6mmoreka [JOK
3.1 Mexaiieckoe ABIXCHAE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 HMuepruus, macea, II0THOCTS 4 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Buger cun 14 1 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21

Pasnen 4. /laBieHue TBEpPABIX TeJl, dKUAKOCTEH U ra3oB




41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenue xukocTn S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.edso00.ru/7f416194
44 JlercTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmmorexa [IOK
' B HHUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora m MOIIHOCTDH. JHeprus
bu6mmoreka [IOK
51 Pabora u momHocTh 3 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
5.2 Hpoctsie MexanusMel 5 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanmueckas sueprus 4 1 1 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12




8 KVIACC

Ne ni/m HaumeHoBaHue pa3/iesioB U TeM KosaunyecTBo 4acoB DJIeKTPOHHbIE
MPOrpamMmbl (undposBbie)
Kontpoabusbie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3nen 1. TenioBble siBJeHUSA
11 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
. T HUEC U CBOUCTBA B TB
P - https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIC HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DiekTpuyeckne u MATHUTHBIE SIBJICHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U MX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
54 S EKTPOMA . 4 bubmuorexa [JOK
. JICKTPOMAarouTHas1 nH st
P ah https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KJIACC

Ne ni/m HaumeHoBaHue pa3/iesioB U TeM KosaunyecTBo 4acoB DJIeKTPOHHbIE
MPOrpamMmbl (undposbie)
Kontpoabusbie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUS
11 MexaHnueckoe OBMKEHME U CIIOCOOBI €r0 10 1 bu6mmoreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHPL COXPATCHIA https://m.edsoo.ru/7f41a4a6
Utoro no paznemny 40
Paznen 2. Mexann4yeckue Koje0aHusi M BOJHbI
bu6mmoreka [JOK
2.1 M 7 3
CXAMHMICCKNC KOMCOAHHS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAHIACCIHE BOTHBL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pasnen 3. DiieKTpOMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHuTHOE MOJE U bubnunoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbIe sIBJIEHUS
bu6 OK
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 morotexa I

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




bubmuoreka [JOK

4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 2
3 A3OACHHE HEN0rO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgen 5. KBanToBblIe iBJIeHUSA
51 Hcrnyckanue u MorJIonieHue CBETa aTOMOM 4 1 BuGmnorexa LIOK
' 4 B https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2 1
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepibie peakiuim ! 1 L https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEePKAHUS 9 5 bubnnorexa [JOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

®dusuka, 7 kiace/ [leperimkun .M., AxunonepHoe o6mectBo «M3marenbcTBo
«IIpocsemenune»
®dusuka, 8 kinacce/ [lepeimkun .M., AxunonepHoe o6mectBo «M3marenbcTBo
«IIpocsemenune»
®dusuka, 9 kinace/ [lepeimkun .M., AxunonepHoe oo6mectBo «M3marenbcTBo
«IIpocserienune»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
Bonkos B.A. YHuBepcanbHble moypouHbie pa3paboTku no ¢pusuke — 7-9 kiace ,
M: BAKO

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Enunas KOJUICKIIUSA U (POBBIX 00pa3zoBaTebHBIX pecypcoB
https://rosuchebnik.ru/material/elektronnye-obrazovatelnyeresursy-po-fizike/

OnexktpoHHble yuyeOHUKH U OecriatHbie cepBuckl LECTA s yuuteneil u yd4eHHKOB.
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike
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