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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢usuke Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHMs COCTAaBJIEHA HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHWI K pe3yibraraM OCBOSHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeactaBieHHbx B DI'OC OO0, a Takxke ¢ yuéToM deaepanbHOI
paboueii mporpaMMbl Bocriutanus 1 Konuenuuu npenogaBanus yueoHoro npeamera «Dusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOUW TI'PaMOTHOCTH OOYYaroIIMXCS W OpraHu3alui0 HM3y4yeHHs (U3UKH Ha
JESTEIIbBHOCTHOW OCHOBE. B mporpamme mo (U3MKE YUYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOT'O 0011ero 00pa3oBaHMUs.

[TporpammMa 10 (uU3MKe YCTaHABIMBACT pacHpeieiicHHe y4eOHOro MaTepualia 1o TojaM
oOyueHust (IO KJaccam), NpeiaraeT MPUMEPHYIO TIOCJIEOBAaTEIIbHOCTh HW3YYCHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS IPEIMETHOIO COJAEPKAaHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
oOyyJarouuxcsi.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKON MTOMOIIN YUUTEIIO
B CO3aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MPEAMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonorueii, actpoHoMueil U pusndeckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, TPENOCTaBIseT HauOoJiee sSCHBbIE OO0pa3Ibl MPUMEHEHHS HAy4YHOTO METOJa
MO3HAHUSI, TO €CTh CIIOCO0A MOMYYESHHS TOCTOBEPHBIX 3HAHUI O MUPE.

Opna u3 TMaBHBIX 337a4 (pU3NYECKOro oOpa3oBaHUS B CTPYKType oOmiero odopazoBaHuUs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HHTEpeca K Hayke Yy
00ydaronuxcs.

I/I3y‘lCHI/Ie (I)I/I3I/IKI/I Ha 0a30BOM YpOBHE IMpeamnojaract OBJAACHUC CICAYHOINMU
KOMIIECTCHTHOCTAMU, XaPaAKTCPHUIYIOINMU €CTECCTBECHHO-HAYUYHYIO I'PaAMOTHOCTb:

® Hay4HO OOBSCHSTH SIBICHUS;

® OIEHUBATh M MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;

® UHTEPHPETUPOBATh JAHHBIE M MCIIOJIB30BaTh HAyYHBIE JI0KA3aTEJIbCTBA IS MOJIYYECHHS
BEIBOJIOB.

[lenn u3yueHuss (U3NKUM HAa YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OMNpPENEICHBI B
Konuenmuu npenojaBanus ydeOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3yromUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepka€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).

Henu n3yyenus Gpu3nku:

npuoOpeTeHne HMHTepeca M CTPEeMIICHHS OOYyYarolMXCsi K HAyYHOMY H3YUEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (HOPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOLIUM SIBIICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa H3y4eHHUs OCHOB CTPOCHHUS MaTepUU U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopMHupoOBaHUE TPEICTABICHUH O PO (PU3MKH AJISi Pa3BUTHS JPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHA;

pa3BUTHE TNPEICTABICHUI O BO3MOXXHBIX cepax Oyaymed npodeccHoHaIbHON AeATeNIbHOCTH,
CBSI3aHHOM C (PU3MKOM, TOATOTOBKA K JAJIbHENUIIEMY OOY4YEHHIO B TOM HallpaBJICHUH.

Jloctuxenne 3TUX Ieliell mporpamMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ECIIEUNBACTCS PELICHUEM CIEAYIONIUX 3a1a4:

an06peTeHHe 3HaHHUH O JUCKPETHOM CTPOCHHUM BCHICCTBA, O MCXAHHUYCCKHUX, TCILJIOBBIX,
SJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBBIX SABJICHUAX

npuoOpeTeHue yYMEHUH OMUCHIBATH U OOBICHATH (PU3MUECKHE SIBICHHUS C HCIOJIB30BaHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB PEIICHHS MPOCTCUITUX PacUETHBIX 3a7ad C HCIOJb30BaHUEM (HU3HUECKUX
MOJIEJIEN, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOII0aTh IPUPOAHBIE SIBJICHUS U BBIIIOJIHATH OIBITHI, JAOOPATOpHbIE PabOTHI
U DKCIEPUMEHTAJIbHbIE UCCIIEI0BAHUS C UCIIOIb30BAaHUEM N3MEPUTENBHBIX TPHUOOPOB;

OCBOCHHE TIPUEMOB paboThI ¢ HH(OpMaIen PU3NIECKOTO COAEPKaHMs, BKIIIOUast HH(OPMAITHIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATTU3 U KPUTHUECKOE OIEHUBAaHUE HH(POPMAIIHH;

3HAaKOMCTBO CO C(bepaMH HpO(l)eCCI/IOHaJIBHOﬁ ACATCIIBHOCTH, CBA3aHHBIMH C (bHSHKOfI, u
COBpPCMEHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUKCHUAX (bHBquCKOﬁ HayKH.

Ha uzyuenue ¢pusuku (6a30BbIil ypoBEHb) Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUs
otBojuTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleni0), B 8 kiiacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Ipennaraemslii B mporpamme 1o (Gusnke nepeyeHsb J1abopaTOPHBIX paboT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, y4WTelb JIelaeT BbIOOp MpoBeneHHus J1adOopaTOpHBIX PadoOT U
OTIBITOB C YUYETOM MHIMBUIYAIBHBIX OCOOEHHOCTEH 00yUaromuXcs, CIMCKa SKCIEPUMEHTATbHBIX
3aJJaHMi, TIpe/yIaraeMbIX B paMKax OCHOBHOT'O I'OCYJTApCTBEHHOI'O 3K3aMeHa 1o (U3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. ®usuka u e€ posib B NIO3HAHUM OKPY/KAOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. OU3NYECKUE SBICHUA: MEXaHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenWuuHBL. M3mepenue ¢Gusnueckux BeauunH. Pumyeckue MpuOOpEHI.
[Torpemnocts u3MepeHuit. MexayHapoHasi cucTeMa eIMHUIL.

Kak ¢u3uka m apyrue ecTecTBEHHbIE HAyKH M3y4aroT MpUpoxy. EcrecTBeHHO-HAay4YHbII
METOJl TO3HAHUS: HAOJIO/EHHE, ITOCTAHOBKAa HAYYHOTO BOIIPOCA, BBIIBM)KEHHE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsCHEHWE HalmromaeMoro sBieHus. Omnucanue
(bu3nYECKUX SIBICHUH C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

Mexanuyeckue, TEII0BbIC, JEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue mMpruOOPsI U MPOIISAYyPa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(POBBIM IIPUOOPOM.
Jlabopamopnuvie padbomot u onvimol.

Omnpenenenue 1eHbl JeeHUs KAl H3MEPUTETHLHOTO MPHOopa.

N3mepenne paccTOsTHUM.

W3mepenne o0bEMa KUAKOCTH U TBEPIOTO Tea.

Ornpenenenne pa3MepoB MaJbIX TEJ.

N3mepenne Temneparypsl IpU NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIEPATYPBHI.

HpOBC,Z[CHI/IC HUCCICAOBAHUA IO MPOBCEPKEC I'MIIOTE3bI: JAJIBHOCTDH moJiéra [mapuka, nymcHHOTO
TOPU30HTAJIBHO, TEM GOHBH_IC, yeM OOJIBIIIE BHICOTA IIyCKa.

Pasnen 2. [lepBoHayaibHbIe CBeJIeHUS 0 CTPOEHUH BelleCcTBA.

CTpOCHI/IC BCIICCTBA: AaTOMblI MU MOJICKYJIbI, HUX Pa3MCPHI. OHBITLI, JOKa3bIBarOIIHEC
JAUCKPETHOC CTPOCHUC BCUICCTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YacTHI[ C TEMIIEpaTypoOu.
BpoynoBckoe nBwkenue, muddysus. BaummopeiicTBue dYacTuil BeUIECTBA: MPUTSHKCHUE H
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEILIECTBAa: CTPOEGHHE Ta30B, IKHUAKOCTEH U TBEPABIX
(kpucTayminyeckux) Teia. B3auMOCBs3b MEXIy CBOMCTBaAaMHM BEIIECTB B Pa3HbIX arperaTHbIX



COCTOSTHUSIX M MX aTOMHO MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Habmronienue siBieHuii, 00bACHIIOUMXCA MPUTSHKEHUEM HIIM OTTAIKUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuwvie padbomot u onvimol.

OrneHka IuaMeTpa aToMa METOJIOM PSIOB (C UCIob30BaHueM (Gororpaduii).

OnbITHI 1O HAOIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

OnbITHI MO OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSKEHUS.
Pasnen 3. /IBu:xenne u B3auMo/ieiicTBe TeJl.

Mexannyeckoe ABukKeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBKeHHE. CKOpPOCTb.
Cpensisi CKOpOCTb MPH HEPABHOMEPHOM JBHKEHUH. Pacu€T myTH u BpeMeHU JIBHKEHUSI.

SIBneHue HHCPOUH. 3aKoH HHCPpUOUH. BiaumopeiictBue Ten Kak IMIpuiruHa HU3MCHCHU
CKOpPOCTHU ABWIKCHHUA TCII. Macca kak MCpa HHCPTHOCTH TCJaA. IInoTHOCTH BellECTBA. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CAMHUIIC 00BEMa BCIIIECTBA.

Cuna xak XxapakTepucTuka B3aumojeiicTBus Ten. Cuia ympyroctd M 3akoH ['yka.
W3mepeHue cuitbl ¢ TOMOLIBIO TMHAMOMETpa. SIBIeHNe TATOTeHHs U cuila TsbkecTH. Cuna TshkecTn
Ha Apyrux miaHerax. Bec tena. HeBecomocTs. CroxeHue cuil, HalpaBJIEHHBIX 110 OAHOM MPSIMOIA.
PaBHopelicTByromas cui. Cuna tpeHus. TpeHue CkobkeHus U TpeHue okosi. Tpenue B npupoe
U TEXHHKE.

Hemoncmpayuu.
Habmroienne MexaHu4ecKoro JBUKESHHs Tea.
N3mepenne ckopocTu MPSIMOJIMHEMHOTO IBUKEHHUS.
Habmronenue siBJIeHMS] HHEPITUH.
HabGnronenne naMeHeHus: CKOPOCTH TIPU B3aHMMOICHCTBHUH TEJl.
CpaBHEHHE MacC M0 B3aUMOJICUCTBUIO TEN.
CroxkeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOIA.
Jlabopamopnwvie padbomut u onvimol.

OmpenenieHne CKOPOCTH  PaBHOMEPHOTO  ABWXKEHHUs (IIapuka B JKUJIKOCTH, MOJEIH
AJICKTPUIECKOTO aBTOMOOMIISA U TaK Jlajee).

Ornpenenenne cpeaHeil CKOPOCTU CKOJBKEHUsS OpyCcKa WM MIapUKa M0 HAKIIOHHOHW TIJIOCKOCTH.



Ornpezenenne mI0OTHOCTU TBEPOTO Tea.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb DPACTSDKEHUS (IedopMmaluy) TNPYKUHBI  OT
IIPUJIOKEHHOM CUJIBI.

OHBITBI, ACMOHCTPHUPYIOIIUC 3aBUCUMOCTDL CHUJIbI TPCHHA CKOJILXKCHHUA OT BCCA TCJIA U XapaKTCpa
COIPUKACAIOLINXCS TIOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEpPABIX TeJl, :KUAKOCTEH U ra3o0B.

Jasnenne. CriocoObl yMEHBIIICHUS U YBEITUUCHUS JaBicHus. JlaBieHne ra3a. 3aBUCUMOCTh
JaBJICHHS Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPALIME TEIAMH, )KUTKOCTSIMH U
razamu. 3akoH Ilackansa. [IHeBMaTmyeckue MamuHbl. 3aBUCHUMOCTH JIAaBJICHHUS KUAKOCTH OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecss cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CYIIECTBOBAHUS BO3IYIIHON
obooukn 3emymm. OnwiTr Toppuyermm. M3mepeHue atmMocepHOro MaBicHHS. 3aBUCHMOCTH
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YpoBHeM Mops. [IpuOopbl misi U3MepeHus
aTMOC(EPHOTO JaBIICHHUS.

JleiicTBHE )XKUKOCTH U ra3a Ha MOTpyXEHHOE B HUX Teno. BriTankuBaromas (apxumeioBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPATypBhI.
[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.
Coob1maronmecs: Cocy/sl.
I'mppaBnnueckuii mpecc.
[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O0bEMa MOTPYKEHHOM YacTH Tejla U IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM KUIKOCTH.

VYciaoBue IUraBaHusS TeJl: INIABAHHUE WU IOrpy>K€HUE TEJI B 3aBUCHUMOCTU OT COOTHOLICHUA
IUIOTHOCTEH Teja U *KUAKOCTH.

Jlabopamopuvie pabomsl u onvimot.
HccnenoBanue 3aBHCHMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPyKEHHOH B )KUIKOCTh YaCTH TeJa.
Onpenenenrie BEITATKUBAIONIECH CUIIBI, IEUCTBYIONIEH Ha TENO, MOTPYKEHHOE B KUIKOCTD.

ITpoBepka HE3aBUCMMOCTH BHITAJIKUBAIOLIEH CUJIBI, AEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MacChl
Tena.



OnbITHl, IEMOHCTPUPYIONIUE 3aBUCHMOCTh BBITAIIKMBAIOIIECH CHJIbI, JEUCTBYIOIIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJla U OT TUNIOTHOCTHU YKUKOCTH.

KoncrpyupoBanue apeomerpa WIM  KOHCTPYUPOBAaHME JIOAKM M OIpeleleHue  eé
IPy30I0ABEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTB. JHEprus.
Mexanunueckasi pabota. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBeCHs phryara.
[IpumeHeHne mpaBuUia paBHOBECHS pbluara K OJIOKYy. «3o0i0Toe mpaBmio» MmexaHuku. KIIJ]
IPOCTHIX MeXaHU3MOB. IIpocTbie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas OHCPI'U. Kunernueckas n MMOTCHIMAJIbHAsA SHCPI'U. HpeBpameHHe OAHOI'0
BUJIa MEXaHHUYECKOU OHCPI'vun B I[perﬁ. 3aKoH COXpaHCHHA DOHCPIUHU B MCXAaHHUKC.

Hemoncmpayuu.
[Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomot u onvimeol.

Ornpenenenne pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JIBJKEHHH Tella 10 TOPU30HTAIBHON
ITIOBEPXHOCTH.

HccnenoBanue ycloBUN paBHOBECHUS pblyara.
N3mepenne KII/] HakTOHHOM IITOCKOCTH.
N3ydeHue 3aKoHa COXpaHEHUs MEXaHUUYECKOM SHEpruu.

8 KJIACC

Pa3gen 6. TersioBbie ABJICHUA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO--KUHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
W pa3Mepbl aTOMOB H MOJIEKyJd. OMNbITbl, MNOATBEPXKAAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBA3p TemmepaTypel €O CKOPOCTbIO TEIUIOBOTO JABMKEHUS YaCTHIL.
BuyTpennss sneprus. CrnocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTUH: TeIUIoNepeaya v COBEpIIeHUE
paboTsl. Buasl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKIHS, U3IIyUECHHUE.

KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TETUIOBOro OanaHca. [lmaBreHue W OTBepleBaHWE KPUCTALUTUYECKUX



BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanme u KoHueHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPATypbl KUIEHHS OT

aTMoc(hepHOTro JaBICHMS.
BunaxxHocTh BO31yXAa.

OHeprus TOIMBA. Y IeJbHAas TEIJI0Ta CTOPAHHUSL.

[Mpuniunsr paboTel TemoBbix aurateneit KIIJ| TemmoBoro paBuraress.

JIBUTATENIH U 3aLIUATA OKPYKAOUIEN CPEBI.
3akou COXPAHCHUS U NIPCBPALICHNA SHCPIrU B TCIUIOBBIX MPOHCCCax.
Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBHKEHUS.

HaGmronenne nuddys3un.

Habumonenune siBneHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

Ha6J'IIO,I[€HI/IC TCILJIOBOI'O paClIUpPCHUA TCII.

HM3MeHeHue naBiaeHus rasza IIpu UBMCHCHHUHA 00BEMa U Harp€BaHWH UJIN OXJIAXKICHHUU.

[IpaBuna n3MepeHus TeMiepaTypsl.
Bunsl Tenonepenayn.
OxmnaxieHre Ipu COBEPIICHUH PaOOTHI.
HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaAMH.
CpaBHeHuE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.
Habmronenue kumneHus.
Halmronenre mocTosTHCTBA TEMIIEPATYPHI TIPH TUTABICHHUH.
Mogenu TeI1oBEIX ABUTATEIIEH.
Jlabopamopuwvie padbomovt u onvimo.
OMnBITH IO OOHAPYKEHUIO NEUCTBUS CUIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

OMBITE IO BbIpallIMUBaHHUIO KPHUCTAJIJIOB HOBapCHHOﬁ COJIKM UJIK caxapa.

OmnbITHI IO Ha6J'IIOIlCHI/IIO TCIIJIOBOI'O paClIMpCHUs ra3osB, JKHJIKOCTEN U TBépI[BIX TCIIL.

OHpCIleJleHI/IC JAaBJICHUS BO3yXa B OatoHe miIpuna.

TeruioBbie

OHBITLI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTDL AABJICHUA BO3JJyXa OT €TO 00béMa H HarpeBaHus NN

OXJTaXACHU.



[TpoBepka runmoTe3bl TMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH B TEPMOMETPUICCKOM
TpyOKe OT TeMIepaTyphbl.

Habmionenne m3MeHeHUs1 BHYTPEHHEH SHEPruM Tejia B pe3yibTare TeIUIonepeaayd U padoThI
BHEIIHUX CHIL.

HccnenoBanue sBICHUS TETUIOOOMEHA MPY CMEIIUBAHUU XOJIOTHOU U TOPSTYEH BOJIBI.

Onpenenenre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpH TEIUIOOOMEHE C HarpeThiM
METAIIMYECKUM LIUIUHIPOM.

Ornpezenenne yaenbHOM TEIOEMKOCTH BEILIECTBA.
HccnenoBanue npoiecca uCapeHusl.
OmnpeneneHre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Onpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazjien 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onexrpuszanus Tei. J{Ba poja 31eKTpUUYECKUX 3apsAa0B. B3aumozelicTBue 3aps>KeHHBIX Tell.
3akoH KyroHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsSA0B U
PAcCTOSIHUSA MEXy TeJIaMu ).

Onexkrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3uuuu
ANIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsoB. DJIEMEHTapHbIA snekTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

QHGKTpI/I“ICCKI/II\/'I TOK. YCIOBHSA CYHICCTBOBAHUA JJICKTPUYCCKOTO TOKA. Hcrounuku
INOCTOAHHOI'O TOKa. I[eﬁCTBI/IH QJICKTPHUYCCKOTI'O TOKa (TeHHOBOC, XHUMHNYCCKOC, MaFHI/ITHOe).
3H€KTpH‘-I€CKHI>i TOK B XKUJKOCTAX U rasax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
NPOBOJHUKA. YJENbHOE CONPOTHUBIEHHE BemecTBa. 3akoH Owma Juid  ydacTKa IIETu.
[TocnenoBarenbHOE U apaliebHOE COSAMHEHUE TPOBOIHUKOB.

Paborta u MoOUTHOCTB 37EKTpUUECKOro Toka. 3akoH J[koyns—JleHna. DnekTpuueckue 1enu
U MIOTPeOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrosiHHBIE MarHuThHl. B3auMonencTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe IOJe.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJ1s )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBUE MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTellb MOCTOSHHOrO ToKa. Mcmonb3oBaHue
ANEKTPOJABUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbeitel @apanesd. SBieHwe  nekTpoMarHuTHOM  wHAyKuuu. IlpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3JIEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.



Hemoncmpayuu.
OneKkTpu3anus Ted.
JIBa poJia aeKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.
DIIEKTPOCTATUYECKAsT NHIYKLHS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsiI0B.
[IpOBOJHUKY U TUBTEKTPUKH.
MogenupoBaHue CUIIOBBIX JTUHUHN 3JIEKTPUUECKOTO MOJIS.
M cTOoYHMKM TOCTOSIHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
DIIEKTPUUECKHUI TOK B )KUJIKOCTH.
I"a30BbIii pa3psa.
W3mepenne cuiibl TOKa aMIepMETPOM.
W3mepeHne 31eKTpUYECKOro HalpsIXKEHUs. BOJIBTMETPOM.
Peocrar u marazuH COpPOTUBIIEHUN.
B3anMozeiicTBre MOCTOSIHHBIX MarHUTOB.
MopenupoBaHue HEBO3MOKHOCTH Pa3AeJIeHUs MOIOCOB MAarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmneIT OpcTena.
MarnuTtHoe 1ojie TOKa. JJIEKTPOMArHmT.
JlelicTBME MAarHUTHOTO TIOJIS1 HA MPOBOJHUK C TOKOM.
DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHIYKITHH.
Onbitel @apages.
3aBUCHUMOCTD HaIpaBJIEHUsI MHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHHUS.
DIIEKTPOreHePaTOP MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomsl u onvimot.

OnBITE IO H8.6JHOI[€HI/IIO QJICKTpHU3alluU TCII I/IH,Z[yKL[I/Ief/'I " Ipr COITPUKOCHOBCHUMU.



HccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDJICKTPUKH.
COopka u mpoBepka padoThI JEKTPUUECKON MK MOCTOSTHHOTO TOKA.
H3mepeHue u peryJiupoBaHUe CUIIbI TOKA.

H3mepeHue u peryiupoBaHKe HaMPsHKEHUS.

HCCJ’IG,I[OBaHI/Ie 3aBUCHUMOCTH CHJIBI TOKA, UAYIIETO Y€PE3 PE3UCTOP, OT COIIPOTHUBIICHUA PE3UCTOPA
W HAIIPS>KEHUA Ha PE3UCTOPE.

OHBITBI, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTD SJICKTPUUCCKOI'O COIMPOTUBIICHUS IMIPOBOAHUKA OT €I0
JJIMHBL, TUIOAAW NOMEPCYHOI0 CCUHCHUA U MaTCpHraJia.

[IpoBepka mpaBHia CIOXKCHHS HANPSDKEHWH MPH IOCICIOBATCIBHOM COCJIMHEHHH JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPU MapaJIJIeIbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UTYILIEr0 YEPE3 PE3UCTOP.

OrnpezneneHne MOIUTHOCTH 3JIEKTPUUYECKOTIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTHU CHIIBI TOKA, MAYIIETO Yepe3 JTaMIIOUYKY, OT HAMpsHKEHHS Ha HEH.
Onpenenenne KII/] narpesarensi.

HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS MMOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MIPU UX O0bETUHEHUH U Pa3ieliCHUH.
Uccnenoanue neicTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.

OHBITBI, ACMOHCTPUPYIOINIUE 3aBUCHUMOCTE CHUJIbI BSaHMOﬂeﬁCTBHﬂ KaTylmiKyu ¢ TOKOM W MarHurTa
OT CUJIbI TOKA U HAIIPABJICHUSA TOKA B KaTYIIKE.

N3yuyeHue neiCTBUA MAarHUTHOT'O IOJIsS HA IPOBOJHUK C TOKOM.
KoHncTpyupoBanue u usyueHue padoThl AIEKTPOABUTATENS.
N3mepenne KII/] a5ekTpoaBrUraTenbHOM YCTaHOBKH.

OMBITH 110 HUCCIICOAOBAaHHUIO SABJICHHUA BHeKTpOMaFHHTHOﬁ WHAYKOWH: UCCICIOBAHUC H3MCHCHUH
3HAYCHHUA U HAITPABJICHHUA UHAYKIIHUOHHOT'O TOKA.

9 KUIACC

Pasznen 8. Mexanunueckue siBJIeHUA.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuyéra. OTHOCUTEIHLHOCTD
MEXaHMYECKOro JBWXKEHHS. PaBHOMepHOe mpsmoyMHEHHOe [BWxkeHue. HepaBHOMepHOE



npsiMoJiMHeHoe aBmkeHue. CpenHssi U MTHOBEHHAs CKOPOCTh Tela NP HEPaBHOMEPHOM
JBU>KEHUU.

VYckopenue. PaBHoyckopeHHOe npsimoiinHelHoe nBukeHue. CBoboaHoe najenue. OnbIThl
lanunes.

PaBHOoMepHOE ABMxkeHUE MO OKpYy:kHOCTH. llepron u yactora oOpaimenus. Jluneitnas u
yIJIOBasi CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoii 3axkoH Herorona. Tperuit 3akoH Herotona. Ilpunnun
CYNEPIO3ULIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuiia TPEHUS CKOJBXKEHHUS, cujla TPEeHUs
MIOKOSI, IPYT'He BUJIBI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TMaJCHUS.
JBwxenue mianet Bokpyr Comnuna. [lepBas kocmudeckasi CKopocTb. HeBecoMOCTh 1 mieperpy3Kku.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsce tena. U3menenue ummyinbca. MMmynbe cuiibl. 3aKOH COXpPaHEHHs] MMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexanuueckasi pabota ¥ MOUIHOCTh. PaboTa cuil TSDKECTH, ympyroctd, TpeHus. CBs3b
sHepruu u paboThl. [loTeHuuanpHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHnnanbpHas SHEPrUs cxartoi npykuHel. Kunernueckas sneprus. TeopeMa 0 KHHETUUECKON
DHEPruu. 3aKOH COXPaHEHHSI MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.
HaGnronenne MexaHU4ecKoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETA.

CpaBHeHHME MyTeW U TPAEKTOPUIN JABUKEHHUS OJTHOTO M TOTO XK€ Tella OTHOCUTEIBHO Pa3HBIX Tell
OTCUYéTa.

I/I3MepeHHe CKOPOCTH U YCKOPCHUA HpHMOHHHeﬁHOFO JABHIKCHUA.
HccnenoBanue IMPU3HAKOB PaABHOYCKOPCHHOI'O JABUKCHUA.
Ha6J'IIOIleHI/IC ABWIKCHUS TCJIa 10 OKPYKHOCTH.

Ha6J'IIOIleHI/IC MEXaHUYCCKUX HBHCHHﬁ, IMPOUCXOAAINX B CUCTEMC oTcuéra «Tenexka» npu eé
pPaBHOMCPHOM H YCKOPCHHOM JIBUKCHUHU OTHOCUTCIIBHO KaOuHeTa (I)I/ISI/IKI/I.

3aBHCHMOCTD YCKOPCHUS TEJia OT MACChI TCJIa U IICI\/'ICTBYIOH_ICI‘/’I Ha HETO CUJIbI.
Ha6J'IIOIleHI/IC PaBCHCTBA CUJI IIPU B3aUMOJCUCTBUM TeIl.
H3MmeHeHue Beca Tea IIpru YCKOPCHHOM JBUKCHUMU.

[lepenaua nmmyJsibca Ipu B3aUMOJEHCTBUU TET.



[IpeoOpazoBanms YHEPTUU TTPU B3aUMOJICHCTBUH TEJI.

CoxpaHeHue UMITyJbca PU HEYIPYroM B3aUMOJCHCTBUH.

CoxpaHeHue UMITyJbca MPHU a0COIIOTHO YIIPYTOM B3aUMOJCHCTBHH.

Habmtoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue MeXaHU4eCKOW YHEPTUH NMPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHne MeXaHH4eCKOW YHEPTHH MPH JIBUKEHUU TeJia MOJ] IeHCTBUEM MPY>KUHBI.
Jlabopamopusie pabomsl u onvinol.

KoHcTpyupoBanue Tpakra [uisl pa3roHa M JaJbHEUIIEr0 paBHOMEPHOIO JBH)KCHUS IIApUKa WIN
TEJICHKKHU.

Onpez[eneHI/Ie cpez[Heﬁ CKOPOCTHU CKOJIbXKCHUA 6pyCKa WM ABWOKCHUS IIapuKa I10 HaKJIOHHOM
IIJTIOCKOCTH.

Onpez[eneHI/Ie YCKOPCHUA TCJIa IPHU PABHOYCKOPCHHOM JIBUKCHHUHU I10 HAKJOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BpECMCHU TP PaBHOYCKOPECHHOM JIBHKCHUU 0e3 HayaJILHOM
CKOpPOCTH.

HpOBepKa THUIIOTE3bI: €CJIM IIPU PABHOYCKOPCHHOM JBUKCHUU 0e3 HavaJbHOMI CKOpPOCTH IIYyTHU
OTHOCATCA KaK P/ HEUYETHBIX YUCCil, TO COOTBECTCTBYIOIIHEC MMPOMEKYTKHN BPEMECHNU OAMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CUITbl HOPMAJIBHOT'O J1aBJICHUSI.
Onpenenenne k03P PULINEHTA TPEHUS CKOIBKEHHS.
Onpenenenue )XECTKOCTU MPYKUHBI.

OHpeI[eJ'ICHI/IC pa6OTBI CUWJIbl TPCHUSA TPHU PABHOMCPHOM IABUKXCHUH TCJIa IO FOpHSOHTﬂJ’IBHOﬁ
IMMOBCPXHOCTH.

Omnpenenenue pabOTHI CUITBI YIIPYTOCTH MPH MOABEME IPy3a C UCIIOIH30BAHHEM HEMOIBUKHOTO U
HOJIBUKHOTO OJIOKOB.

N3yueHune 3aKkoHa COXpaHEHUs! SHEPTUU.
Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJIHEI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHM KoJeOaHM: MEpHOJ], 4acToTa,
aMIIMTyna. Marematndeckuii W NpPYXUHHBIM MasTHUKM. lIpeBpamienune sHeprum mpu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue konebanus. BeiHyxkaeHHBIC KoneOanus. Pesonanc. MexaHn4eckue BOJIHBI.
CBolicTBa MexaHW4YeCcKuX BOJIH. [IpoosibHBIE U TTONIEpEYHbIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM TeJlE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.



Hemoncmpayuu.
Habmoienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmroienue BeIHYX/IEHHBIX KOJIeOaHUI U pe30HaHca.
PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopuwvie padbomut u onvimol.
OrnpezesieHre 4acTOThl U IEPHOJIa KOJICOaHUI MaTeMaTHYECKOTO MasiTHUKA.
Ornpezenienre 4acTOThI U TIEPHO/Ia KOJIeOaHU Py KUHHOTO MAasSTHHUKA.
HccnenoBanue 3aBUCMMOCTH TIeproia KoJeOaHUi TIOIBEIIICHHOTO K HUTH IPy3a OT JTMHBI HUTH.
HccnenoBanre 3aBUCIMOCTH TIEpHO/1a KOJIeOaHUH MPYKHHHOTO MasITHAKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCHMOCTH MEPHO/Ia KOJIeOaHHi Irpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a.

OnbITh, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb IIepHo/ia KoJeOaHui IPy>KUHHOIO MasiTHUKA OT MacChl
rpy3a " )KE€CTKOCTH NPYKUHBI.

N3mepenune yckopeHust cCBOOOIHOrO MaJAeHUs.
Pa3nes 10. D1eKTpOMarauTHoOE 10JIe M JICKTPOMATHUTHBIEC BOJIHBI.

DJIEKTPOMAarHuTHOE TOJie. DIJIEKTPOMarHUTHbIE BOJHBL. CBONCTBAa 3JE€KTPOMArHUTHBIX
BOJH. [IIkana 3meKTpoMarHuTHBIX BOJIH. VICrionb30BaHMe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM
CBSA3MU.

DnexkTpoMarHuTHas mpupojaa ceera. CkopocTh cBeTa. BoaHOBbBIE cBOCTBa CBETA.
Hemoncmpayuu.

CBoIICTBA JIEKTPOMAarHUTHBIX BOJIH.

BonHOBBIE CBOMCTBaA CBETA.
Jlabopamopusie pabomul u onvimot.

H3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO MOOMIIBHOTO TenedoHa.
Pa3znea 11. CBeToBLI€ IBJICHHUS.

JlyueBas monenb cera. Mcrounuku cera. lIpsMonnHelHHOE pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Tesleckomna. 1 na3 kak onTuyeckas cucteMa. bau3opykocTs U 1anbHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. CoKeHne CIeKTPalbHBIX IIBETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[IpssMonMHEHOE pacIIPOCTPAaHEHUE CBETA.

OtpakeHue cBera.

[Tomrydenue n300pakeHHl B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaiax.

IIpenomnenue ceera.

OnTuyeckuii CBETOBO/I.

Xox myueil B cobuparoleii TuH3e.

Xox J1y4eil B paccenBarollel JUH3E.

[Tomrydenue n300pakeHUi ¢ TOMOILBIO JTUH3.

[Tpuntmn neiictBust GporoanmapaTa, MUKPOCKOIIA U TEIECKOTA.

Mopens riasa.

Pasznosxenue Genoro cBeta B CIEKTP.

[Tomyuenue 6e0ro CBeTa MPU CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnwvie padbomot u onvimol.

WccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHUsI CBETOBOTO JIyda OT yrJja MaJeHHs.

N3yuenne xapakTepUCTUK U300paKEHUS PEeIMETA B TIIIOCKOM 3€pKaje.

HCCJ’IG}IOB&HI/IG 3aBUCUMOCTH yTIJjia MPEIOMIICHUA CBETOBOTO Jiyda OT yrjia IaJCHUSA Ha I'paHUIEC
«BO3YX—CTCKIIO».

[Tomyuenune n300pakeHHiA ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIICH JTNH3BI.
OMnBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OmnbITHI IO BOCIIPUATHUIO [IBETA MMPEAMCETOB IIPHU UX Ha6.HIO,Z[CHI/II/I 4YCcpe3 OIBCTOBLIC (I)I/IJ'ILTpLI.



Pa3znen 12. KBanToBLble siBJIEHUS.

Oneitel Pe3epdopna u manerapuas mojaens aroma. Mozaens aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PagunoaktuBHOCTE. Anbda-, Oeta- u ramma-usnydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyxnonnas wmopnens aromHoro sapa. M3oromsl. PaauoaktuBHble mpeBpaineHus. Ilepuon
noJiypacmnaaa aTOMHBIX sJIEp.

Snepuble peakuu. 3aKOHBI COXPAHEHUS 3apsiI0BOTO U MACCOBOTO UMCEN. DHEPrus CBSI3U
aTOMHBIX si7iep. CBsI3b MacChl M DHEPrUuU. Peakuyu cuHTe3a U IeieHus saep. VICTOUHUKY SHEprun
CouH1ia ¥ 38631,

Snepnas snepretuka. JIecTBUS paguOAKTUBHBIX U3TYyUYEHUN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CHexTpsbl U3J1y4eHHUs U TOTJIOLEHHUS.
CrexTpsl pa3Iu4yHbIX T'a30B.
Cnextp Bogopo/a.
Habmonenue tpekoB B kamepe BusbcoHa.
Pabora cuéTunka HOHU3UPYIOIINX U3TyUEHUI.
Peructpanus uznyyeHus NpupoJHbIX MUHEPAIOB U IPOAYKTOB.
Jlabopamopmnwvie padbomot u onvimol.
Habumroenre CrulonHbIX U TMHEWYAThIX CIIEKTPOB U3ITYUEHHUS.
HccnenoBaHue TpeKOB: U3MEPEHHE YHEPTUU YAaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusm).
N3mepenue painoakTUBHOTO (hoHa.
IToBTOpHTEABLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IIAOIIMKA  MOAYIb NpEAHAa3HAYeH s CHUCTeMaTH3aluu |
0000111eHUs] IPEMETHOTO COJIEPKAHUS U OTbITA JIEITEbHOCTH, IPHOOPETEHHOTO MPH U3YUYSHUU
BCEro Kypca (pu3MKu, a Takke JUIsl MOATOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢buznke U1s1 00yyarouXxcs, BRIOPABIIKUX 3TOT Y4eOHBIHM npeaMer.

IIpu n3ydeHnn JaHHOTO MOYJIS PEATN3YIOTCS M CUCTEMATU3UPYIOTCS BUJIBI IEATEIBHOCTH,
Ha OCHOBE KOTOpPBIX O0€cleYuBaeTcsi JOCTHKEHHE TPEAMETHBIX U METalpeIMETHBIX
IUIAHUPYEMBIX ~ pe3yNbTaToB OOyueHHs, (QOpPMHUPYETCSl €CTeCTBEHHOHAYYHAATPAaMOTHOCTD:
OCBOECHHME HAYYHBIX METOJIOB MCCIIEIOBAHUS IBIICHUN IPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSAMU
OOBACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJyUYSHHbIEC 3HAHU, pelaTh 3aJJaui, B TOM YHCIIe
KAueCTBEHHBIE U DKCIIEPUMEHTAJILHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIA XapaKTep TaHHOTO pa3fena peanu3yercs 3a CYET Toro,
9TO 00yYaIOIIUECs BBIMOIHSIOT 33/IaHUs, B KOTOPBIX UM IMPEAIaraercs:



Ha OCHOBE IMOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAyYHO OOBSACHATH (PU3HUECKUE SABIICHUS
B OKpPY’Karoler MPUPOAE U OBCEIHEBHOM KU3HU;

HCIIOJI30BaTh HAYYHBIC MCTO/AbI MCCJICIOBAHUSA CI)I/I3I/I‘-I€CKI/IX HBHGHHﬁ, B TOM 4YHCJIC OJIA
IMPOBCPKHU T'UITOTE3 U MMOJTYUCHUSA TCOPECTHUICCKUX BBIBOAOB;

O00BACHATH HAay4YHBIC OCHOBBI HanOoJce BaXKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘I/If/'I,
HaImpuMeEp, MPaKTUICCKOro UCII0JIb30BaHUA pa3InYHbIX HCTOYHHUKOB SHEPIMH HA OCHOBE 3aKOHA
MMpEBpaAIICHNA U COXPaHCHH BCEX N3BCCTHBIX BUOB SOHEPI'HH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

I/I3yquI/Ie (1)I/ISI/IKI/I Ha YPOBHE OCHOBHOI'O O6H.[€FO O6paSOBaHI/I$I HaIIlpaBJICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U MMPCAMETHBIX O6pa30BaTCJIBHI>IX PE3YJIbTATOB.

B pesymbrate u3ydeHus (U3MKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y
oOyuarormierocst OynyT c(hOpMUPOBAHBI CIEIYIOMINE JINYHOCTHBIE PE3YJIbTAThI B YACTH:

1) MATPUOTHIECCKOI'O BOCIIUTAHUSA

— HIpOsIBJICHUE HHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCUHCKON (u3muecKoin
HayKH;

— IIEHHOCTHOE OTHOIIIEHHUE K JJOCTHKEHUSIM POCCUICKUX YUEHBIX--(H3UKOB;
2) rpaKIaHCKOI0 M T1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TI'OTOBHOCTb K AKTHBHOMY YYaCTHUIO B O6Cy>K)I€HI/II/I O6III€CTB€HHO 3HAYMMBIX W 3THYCCKHX
HpO6HCM, CBA3aHHBIX C MPAKTUYCCKUM ITPUMEHCHUCM ,Z[OCTI/I)KCHI/Iﬁ (I)I/IBI/IKI/I,

— OCO3HAHME BAXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3¢TEeTH4YECKOr0 BOCTIUTAHUSA

— BOCIIPUATHUEC ICTCTUYCCKUX KauCCTB q)HSI/I‘{CCKOﬁ HAyKH: e€ TapMOHHUYHOI'O ITOCTPOCHMU,
CTPOroCTu, TOYHOCTH, JIAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT0 MO3HAHUSA:

— 0CO3HAHME IIEHHOCTU (PU3NUECKOI HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAKHENUIIIEN COCTABIISIFONIEH KYJIbTYpHI;

— pa3BUTHE HAyYHOU JTF0003HATEIBHOCTH, MHTEPECA K UCCIIeI0BATENbCKON e TeIbHOCTH;
5) popmupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJIBHOI0 0JIArONOYyYHS:

— OCO3HaHHUEC IICHHOCTH 0e301macHOTO 06pa3a JKU3HHU B COBPECMCHHOM TCXHOJIOTMYECKOM MHPE,
BAXXHOCTH ITpaBHJI 0e30macHoro IMOBCACHUA Ha TPAaHCHIOPTE, Ha AOporax, € SJCKTPUYCCKUM U
TCIIJIOBBIM O60py,Z[OBaHI/ICM B JOMAITHUX YCIIOBUSAX;



— chOpMHPOBAHHOCTh HaBBIKA pehICKCHH, TIPU3HAHUE CBOETO IpaBa HA OIMMOKY U TaKOTO JKe
npaBa y Apyroro 4ejJoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

— aKTHBHOE y4YacTHE B PEIICHWU IMPAKTHUYECKUX 3a7ay (B paMKax CeMbH, 00pa30BaTebHOU
OpraHu3aIyy, ropojia, Kpas) TEXHOJIOTMYECKON U COLMANbHOM HAIlPaBICHHOCTH, TPEOYIONINX B
TOM 4ucie U GU3NYECKUX 3HAHHUIA;

— MHTEPEC K NMPAKTHUYECKOMY U3YUYEHHUIO MPOdeCcCHid, CBI3aHHBIX ¢ (DU3UKOM;
7) IKOJI0OrH4eCcKOro BOCIIMTAHMS:

— OpUEHTAIMs Ha IPUMEHEeHNE GU3NUECKUX 3HAHHUM JUTS PEILICHHs 3a/1a4 B 00JIACTH OKPY KaroIei
CpCAabl, IIaHUPOBAHUS IMOCTYIIKOB W OLCHKU WX BO3MOXKHBIX HOCJ'[GI[CTBI/Iﬁ JIIs OKPY)KaIOHICf/i
Cpensl;

— OCO3HAHHME INI00ATBHOTO XapaKTepa dKOJOTHYECKUX MPOo0JIeM U MyTel X pEeLICHUS;
8) aganTannu K M3MEHSIOIIUMCH YCJIOBUSIM COUMAIBHON U NPUPOIHOM Cpeabl:

— moTpeOHOCTh BO B3aWMOJICHCTBUU TPU BBITOJHEHUN HCCIIEIOBAHUN M MPOEKTOB (pU3HUYECKOU
HaIIPaBJICHHOCTH, OTKPBITOCTb OIBITY U 3HAHUAM JIPYTHUX;

— INOBBIIICHUC YPOBHA CBOCH KOMIICTCHTHOCTH 4YCpe3 MPAKTUUCCKYTIO NCATCIbHOCTD,

— NMOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM yHcie GopMyIupoBaTh UAeU, TOHATUS,
TUIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

— OCO3HaHHC ,[[e(i)I/II_II/ITOB COOCTBEHHBIX 3HAHHMI U KOMIIETCHTHOCTEH B 00JIaCTH (I)I/I3I/IKI/I;
— IJNIAaHUPOBAHHUEC CBOCTO Pa3BUTHUSA B HpI/IO6peTCHI/II/I HOBBIX (I)I/I3I/I‘-ICCKI/IX 3HaHPII>i;

— CTpeMJIEHHE aHAJU3UPOBATh U BBIBIATH B3aUMOCBS3HM NMPHUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTOIb30BaHUEM (PU3NYECKUX 3HAHUN;

— OIIEHKA CBOUX JIEUCTBUM C YUETOM BIMSIHHS Ha OKPYKAIOIIYIO CPEly, BO3MOXKHBIX I100aIbHBIX
OCJIEJICTBUH.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbrate ocBoeHMs nporpaMMbl IO (U3UKE Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIIME I103HABaTeJIbHbIE YHHBEpCalbHbIE Y4eOHbIe JEHUCTBUS, KOMMYHUKATHBHBIE
yHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, PETYIATUBHbIE YHUBEPCATIbHBIE yueOHbIE AEHCTBHS.

ITo3HaBaTenbHBIC YHHBepPCAJbHbIC YUeOHbIe AeliCTBUS

Ba3oBble JJoruuyeckue geiicTBUA:



BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUIA);

YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA Il 0000IIeHus u
CpaBHEHMUS;

BBISBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUST B paccMaTpuBaeMblX (HaKkTax, MTaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3UUCCKHUM SIBIICHUSIM;

BBIABJIATH MPUYUHHO--CIICACTBCHHBIC CBA3U IMPU U3YUYCHHUU q)HSI/I‘-IGCKI/IX SIBIICHUN B ImponeccoB,
ACJIaTh BBIBOJbBI C UCIIOJIB30BAHUCM JCAYKTUBHBIX U UHAYKTUBHBIX YMO3aKHIOquHﬁ, BBIABUT'AaTh
THITIOTC3BbI O B3aMMOCBA34X (bl/ISI/I‘ICCKI/IX BCJIIMYHH,

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pemeHus y4yeOHoW Qu3nueckord 3amaud  (CpaBHEHUE
HECKOJIbKUX BapUaHTOB PEIICHUs, BHIOOp HauOoJiee MOMXOISIIETO ¢ YYETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHECB).

ba3oBble ucciaenoBarelbCcKHe AeiCTBHS.
HCIIOJIb30BAaTh BOIIPOCHI KaK HCCIIEIOBATEILCKUM HHCTPYMCHT IIO3HAHU,

IPOBOJUTh IO CAMOCTOSITEIILHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOXKHBIA (U3NICCKUN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PU3NICCKOTO SIBIICHUS;

OLICHMBAaThb Ha MPUMEHMMOCTb M JIOCTOBEPHOCTb HH(OpMalMIO, MOJIYYEHHYI0 B XOJe
WCCIIEI0BAHMS WM OKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hopMyIHpoBaTh OOOOIIEHUST W BBIBOABI IO pPE3yJIbTaTaM MPOBEIEHHOTO
HaOJIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,

IMPOTrHO3UPOBATH BO3MOXKHOC }IaHBHGﬁHICC PasBUTHC (1)I/I3I/I‘I€CKI/IX MMpOoNIECCCOB, a TAKKC BBIABUT'ATH
MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pa6ora ¢ undpopmanmeii:

IPUMEHSTh Pa3jMyYHbIe METOJIbl, HHCTPYMEHTHI U 3aIlpOChl NIPU MOUCKE U 0TOOpe MHPOpMAILUU
WIN JAHHBIX ¢ YYETOM MpEAIoKEeHHOH yueOHOH pu3nueckoil 3aauu;

aAHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(GOPMAIIMIO PA3IMUHBIX BUAOB U
dbopM TpeCTaBICHNUS;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTHUMAaNbHYI (opMmy mpenctaBieHuss wuHpopmammuu U
WLTIOCTPUPOBATH pellacMble 3a7aud HECIIOKHBIMU CXEMaMH, TharpaMMaMi, HHOU Tpadukoi u
UX KOMOWHAITUSIMU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

B XoA€ OOCyXaeHHs y4eOHOro maTepuala, pe3yibTaTOB JabOpaTOPHBIX pabOT W TMPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKTa€MOW TE€MBbl M BBICKA3bIBAaTh WJICH, HaIleJICHHBIC Ha
peleHne 3a1a9u U MoJIepKaHue OJIaroKenaTeIbHOCTH OOICHHUS;

COTIOCTABJISITh CBOM CYXJACHUS C CYXKIACHUSIMH IPYIMX Y4YacTHHKOB Juajnora, oOHapy>KuUBaTh
pa3iuyue U CXOACTBO MO3UIIHIA;



BBIPpaXKaTb CBOXO TOUYKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

nyOJMYHO MPEJCTaBISATh PE3yibTaThl BBIMOJIHEHHOTO (PU3MYECKOro OmbiTa (IKCHEPUMEHTA,
UCCIJIEIOBAHMsL, IPOEKTA);

MOHUMATH W UCTIOIH30BaTh MPEUMYIIECTBA KOMAH/IHOM U WHANBUAYATBHON PaOOTHI IPU PEIICHUU
KOHKPETHOU (PM3HUYECKOM MPOOIEMBIL;

IMPpUHHUMATh LCIIN COBMECTHOU ACATCIIbBHOCTU, OPraHHU30BbLIBATH HeﬁCTBHH no eé JOCTUXKCHUIO:
pacmpenensaTe poid, OO0CYXIaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHUS HECKOJIbKHX JIFOICH;

BBINIOJIHATH CBOIO 4aCTb pa6OTI)I, JO0CTUrasA Ka4€CTBECHHOI'O PE3yJibTaTa 110 CBOEMY HAIIPaBJICHUIO
" KOOPAUHUPYA CBOU JIEHUCTBUS C APYIruMH 4JICHAMH KOMAHBbI;

OIICHMBATh KayeCTBO CBOEro BKJaJa B OOLIUN MPOAYKT MO KPUTEPHUSAM, CaAMOCTOSITEIBHO
c(hopMyIMPOBAaHHBIM YYACTHUKAMHU B3aHUMOICHCTBHSI.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:

BBISBIIATH MPOOJEMbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalUsX, TPeOYIOLIMX M pEeLIeHus
buznyecKuX 3HaAHMI;

OPUEHTUPOBAThCSI B PA3JIMYHBIX MOAXOJAaX MPHUHATUS PELICHUH (MHAMBUIYAIbHOE, NMPUHATHE
pelieHys B rpynne, NpUHITHE PEeIlIeHUH TPYyIo);

CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM PeIIeHUs] (PU3NIECKON 3a/1auu WU TIJIaHA UCCIIEOBaHUS
C y4Y€TOM UMEIOIUXCA PECYypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npeJiaraeMble BApHAHTHI PEIICHHUI;

Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHUE.
CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:
JaBaThb aICKBATHYIO OLICHKY CUTyallu WU NpCjiarath IjiaH eé HU3MCHCHUS,

OOBSACHATH MPUUMHBI TOCTHXKEHUS (HE JOCTHKEHUS) PE3YJIbTaTOB AESITEIbHOCTH, JaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTBb KOPPEKTHUBBI B OCATCIBHOCTH (B TOM 4YHCJIIE B XOJ BBIIIOJHCHUA (1)I/I?>I/I‘IGCKOFO
HUCCICOOBAaHUA HIIN HpOCKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'ILCTB, N3MCHUBIINXCA CHTyaHHﬁ,
YCTaHOBJICHHBIX OI_HI/I60K, BO3HHKIIINX pr,[IHOCTef/'I;

OLCHUBATHL COOTBCTCTBUC PC3YyJIbTATa LCIIU U YCIIOBUAM,

CTaBUTh ce0s Ha MECTO APyroro 4e€JOoBCKa B XOAC CIIOpa WM JUCKYCCHUU HAa HAYUYHYIO TCMY,
MMOHUMATb MOTHBBI, HAMCPCHUS U JIOTUKY APYyIroro,

NpU3HABaTh CBOE MPAaBO Ha OUIMOKY MPH pPEeUIeHUH (PU3UYECKUX 3a7ad UM B YTBEPHKICHHUIX Ha
Hay4YHBIE TEMBI U TAKOE XK€ MPABO IPYTOro0.



INPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOyuenus B 7 Kjacce mpeIMeTHBIC Pe3yiIbTaThl Ha 0a30BOM ypOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

UCIIOJIb30BaTh TIOHATHS: (U3MYECKHEe W XUMHUYECKHE SIBICHUS, HAOIIOJCHHUE, SKCIICPHMEHT,
MOJIeJIh, THUIIOTE3a, CAUHUIBI (PH3UYECKUX BEITUYMH, aTOM, MOJICKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpAOE, JKHUJIKOE, Ta3000pa3HOE), MEXaHHYeCcKoe JABI)KEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpHsl, paBHOJCHCTBYIOIIAs cuia, aedopManus
(ynpyras, miaacTu4eckas), HeBeCOMOCTb, COOOIIAOLINECS COCY/IBL;

paziuuath sBieHus (AU Qy3us, TEII0BOE IBUKEHIE YaCTHUI] BELIECTBA, pPABHOMEPHOE ABM)KECHUE,
HEPAaBHOMEPHOE JBHKCHUE, WHEPLMSA, B3aUMOJCHCTBHUE TEJN, PABHOBECHUE TBEPABIX TEI C
3aKpEIUIEHHON OChIO BPAILICHUS, [IEpeiada IaBIEHUs TBEPBIMU TEJIAMU, KUJKOCTIMH U ra3zaMu,
aTMoc(epHoe AaBlieHUe, INIaBaHUE TeJl, IPEBPALCHIS MEXaHNYEeCKON SHEPTUH ) 110 OMUCAHUIO HX
XapaKTEepPHBIX CBOWCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUI B OKPYKAIOIIEM MHUPE, B TOM YHUCIIe
du3nUecKue SBICHUS B MPUPOJIE: MPUMEPHI IBIXKCHHS C PA3IUYHBIMU CKOPOCTSIMU B KHUBOU U
HEXUBOW TPUPOAE, NEHUCTBUE CUJIBI TPEHHUS B MPUPOJE W TEXHHUKE, BIUSHUE aTMOC(epHOro
JIaBJICHUS Ha KUBOW OpraHu3M, IJIaBaHHE PHIO, PhIYark B TEJIE YeJIOBEKa, MPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH CYIIECTBEHHbIEC CBOMCTBA (MIPU3HAKH) (DU3MUECKHUX
SIBIICHHI;

OIKCBIBATh U3YUYEHHbIE CBOWCTBA TeN U (PU3MUECKHUE SBJICHUS, UCTIONB3YS (pU3NUecKre BETUUMHbI
(macca, 00BEM, MJIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CpPEIHSS CKOPOCTh, CHJIa
YOPYTOCTH, CUJIa TSDKECTH, BEC Tela, CUJla TPEHUS, JaBjieHue (TBEPAOro Tela, )KUIKOCTH, Ta3a),
BBITJIKUBAIOIAsl CHJIa, MEXaHUYeckas paldoTa, MOILIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
K03(PUILIMEHT MOJIE3HOT0 ACHCTBUS MEXaHU3MOB, KWHETUYECKast U IOTeHIIMAIbHAsl SHEPTHsl), IPU
ONMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKUI CMBICIT UCTIOIb3YyEMbIX BEJTMUNH, X 0003HAUEHUS
U €IMHUIBI (PU3MYECKUX BEIMYUH, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMM, CTPOUTH TpapUKU M3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYNH;

XapaKTepu3oBaTh CBOMCTBA Tejd, (U3WYECKHE SBIEHUS M MPOLECChl, HCIONIb3ys IpaBUIIa
CJIOKEHMsI CHJT (BJIOJIb OZHOM MpsiMOi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbryara (0J10Ka), «30J10TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS] MEXaHUYECKOM
SHEpPIrUU, MpPHU O3TOM JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUCBIBATh €ro
MaTEeMaTU4YeCKOEe BBIPAKCHHUE;

OOBSICHATh (U3MYECKUE SBJICHUS, NMPOLECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyallUll IPAKTUK OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUUHHO--CIICICTBEHHBIE CBS3H,
CTpPOUTh OObBSICHEHHWE M3 1—2 JIOrMYecKHMx MIaroB C Omopod Ha 1—2 H3yYeHHBIX CBOWCTBA
bU3UYeCKUX SIBJICHUH, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemats pacuéTHble 3a7auu B 1—2 neWCTBUA, UCHONB3Ys 3aKOHBI U (DOPMYIbI, CBSA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalN3a YCJIOBMS 33a/1a4M 3alMChIBAaTh KPAaTKOE YCJIOBUE,
HOJCTABIATh (PU3UUECKUE BEIMYUHBI B (POPMYJIIBI U IPOBOIUTH PACUEThl, HAXOIUTH CIIPAaBOYHBIE



JIaHHBIC, HEOOXOMUMBIC JUIS pEIICHUs 3ajad, OICHUBATh PEATUCTHYHOCTh IMOJYYCHHON
(U3HYECKON BETMYMHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO DPEHIMTH MPH MOMOIIM (PU3MYECKHX METOOB, B
ONMCAHUU HCCIIEOBAHMS BBLACIATH IPOBEPSIEMOE IPEIAIOJIOKEHNE (TUIOTE3Y), pa3iudarbh U
MHTEPIPETUPOBATH MOJTYYEHHBIH PE3ysbTaT, HAXOAUTh OIIMOKU B XOJI€ OINbITA, AEJaTh BHIBObBI
I10 €T0 Pe3yJIbTaTaM;

MPOBOAUTH OIBITHl MO HAOIIONEHUI0 (PU3NYECKUX SIBICHUNA WM (PU3UUYECKHX CBOWCTB Te:
(dbopMyIHpOBaTh MPOBEPSiEMbIE MPEANOI0KEHUS, COOUpAaTh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ OBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIMOJIHATh TPSIMBIE HM3MEPEHHsI PACCTOSHHUS, BpPEMEHM, MacChl Tela, 00béMa, CHIBI U
TEMIIepaTypbl ¢ UCIIOJIb30BaHNEM aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 3aIMUCHIBATH TTOKA3aHUS
npuOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHHUIA;

IPOBOJUTH HCCIIEZOBAaHUE 3aBHCHUMOCTH OJHOM (U3UYECKOH BEIMYMHBI OT Jpyroil c
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHUMOCTH MyTH PABHOMEPHO JIBHXKYILErocs Teja OT
BPEMEHM [BUKCHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
IIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOIIAAM COIPUKOCHOBEHHUS TEJN, CHIIbI
YIPYTOCTH OT YAJMHEHUS IPY>KUHBI, BHITAJKUBAIOIIEH CHIIbI OT 00BbEMa OTrpyKEHHOM YacTH Tena
U OT IJIOTHOCTH >KUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTU TeNa, OT IIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJIO, YCIOBUH IIaBaHHS TEJ, YCIOBUN PaBHOBECHS phlyara M 0JOKOB), y4aCTBOBATh
B IUIAHUPOBAaHUM YYEOHOI'O HCCIICOBAaHUS, COOMpAaTh YCTAaHOBKY M BBIOJIHSATH HM3MEPEHHS,
cilefys TpPEeAJOXKEHHOMY IUIaHy, (UKCHpPOBAaTh pe3yJbTaThl IOJyYEHHOH 3aBHCHMOCTH
¢u3nUeckux BEIMYMH B BHJE NPEUIOKEHHBIX TaONMMIl M TpaduKoOB, [eNaTh BHIBOJBI 110
pe3yJipTaTaM UCCIIEI0BAHUS;

IPOBOJUTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BETUYMH (TUIOTHOCTH BEIIECTBAa >KUIKOCTU U
TBEPAOrO TeNla, CWIA TPEHUS CKOJIBKEHUS, MaBJICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JeICTBYIOIAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJI0, KO3(PPUIIMEHT MOJIE3HOrO IEHCTBUS MPOCTHIX
MEXaHU3MOB), CJelysl MPeNIOKEHHONM WHCTPYKIMU: HPU BBITOJHEHUHM H3MEpEeHHil coOuparh
JKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUHUCIIATH 3HAUEHUE UCKOMOW BEJIMUNHBI;

co0uIro1aTh MpaBuiia TEXHUKH O€30MaCHOCTH IIPpU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;

yKa3blBaTh MPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIatoIIMecs COCy/bl, 0apOMeTp, phlyuar, MOABMXKHBIN U HEMOJBUKHBIA OJIOK,
HaKJIOHHAs IJI0CKOCTB;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OmMmopod Ha HX ONucaHus (B TOM 4HCIe: TOJIIMIIHUKHM, YCTPOICTBO BOJONPOBOAA,
THJIPABIMYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOH HACOC, apeoMEeTp), HCHOIb3Ys
3HaHUS O CBOWCTBaX (HU3MUECKUX SIBICHUH M HeoO0XoAuMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPHUMEPHl (HAXOIUTh MH(OpPMALMIO O MpUMepax) MPaKTUYECKOTO HCIOIb30BaHUS
(bU3UYEeCKUX 3HAHUN B MIOBCETHEBHOM JKU3HU /I 0OecTieueHrsi 6€30MacHOCTH MPU 0OpaIeHuu ¢



npubopaMd U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbsI U COOJIOJEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH cpene;

OCYIIECTBIISATh OTOOpP MCTOYHHKOB HMH(popmamnmu B VHTEpHETE B COOTBETCTBHH C 3aJaHHBIM
MOMCKOBBIM 3allPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM W NYTEM CpaBHEHUS pPa3TUYHBIX
HMCTOYHHMKOB BBIICIATH MH(GOPMAIUIO, KOTOpas SBISETCS MPOTHUBOPESYMBON HMIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh IPU  BBINOJHEHUM YYEOHBIX 3a/laHUil HAy4YHO--TIONYJISIPHYIO JIUTEPaTypy
(U3MUecKOro CcoJepKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypcbl ceTH VIHTepHeT, BIAAETh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIE KpaTKHe MICHbMEHHBIE H YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3 HCTOYHHKOB
uHpopMalnu (HU3NYECKOTr0 COJIEpKaHUs, B TOM YHCie IMyOJUYHO AeaTh KpaTKue COOOLIeHUs O
pe3yibTaTax MPOEKTOB MM Y4YeOHBIX HCCIIEOBAHUM, HpPU 3TOM T'PAMOTHO HCIOJIb30BAThH
W3yYEHHBIN MMOHATUHHBIN anmapar Kypca (pU3uKH, COPOBOKIAATh BHICTYIICHHE MTPE3CHTAIHECH;

IIPpU BBIITOJIHCHHUHU yqe6me IMPOCKTOB 1 HCCHGI{OB&HI/II\/JI pacnpeacisiTb 00s13aHHOCTHU B I'pynre B
COOTBETCTBHMH C IIOCTABJICHHBIMH 3aJad4aMH, CJICAUTH 3a BBIIIOJIHCHHUCM IlJIaHa I[CﬁCTBPIfI,
aACKBATHO OICHHUBATDHb COOCTBEHHBIH BKJIaZA B ACATCIIBHOCTL TI'PYIIIbI, BBICTPAUBATH
KOMMYHHUKATHBHOC BSaHMOﬂCﬁCTBHC, YUUTBhIBASI MHCHUC OKPYIKAIOMIUX.

K xonuy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUH:

UCIIOJIB30BAaTh IOHATHSA: Macca U pa3sMepbl MOJEKYJ, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYII,
arperaTtHble COCTOSHUSI BEIIECTBA, KpHUCTAUNIMYECKWe U amMop(HbIe Tejla, HACBHILEHHBIM U
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSSA DJHEPrus, TEIUIOBOM
JBUTaTelNb, DJIEMEHTAPHBIM JIIEKTPUUECKUN 3apsf, DJIEKTPUYECKOEe II0JIe, IPOBOJHUKU U
JIUDJIEKTPUKH, TOCTOSTHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

pa3nnyath sIBJIEHUS (TEIJIOBOE pacIIUpEeHUe M cxKaTue, Tervlonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHME, KANWJUISIPHBIE SIBICHUS, WCIIApeHUE, KOHACHCAllM, IJIaBJI€HUE, KPUCTAILIN3AUL
(oTBepneBaHuE), KHUIIEHHE, Terulonepenaya (TeMIONPOBOIHOCTb, KOHBEKLHUS, W3Iy4YECHHUE),
NIEKTpU3ALKs Tel, B3aUMOJCHCTBHE 3apsloB, IEHCTBUS DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JE€HCTBUE MArHUTHOIO TOJS HA NMPOBOJHUK C TOKOM,
AIIEKTPOMAarHWTHAsI MHIYKIIHS) 1O OMUCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUINX JaHHOE PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3NUECKUX SIBJICHUN B OKPY>KaOIIEM MHUPE, B TOM YHCIIE
buznyeckue SBIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE W KalWUIIpHbIE SIBJICHHS B
OpUpoie, KpUCTAIBI B Ipupoje, nznydenue ConHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, AJIEKTPUUYECKHe IBJIECHHS B aTMocdepe, 2IeKTPHIECTBO
’KUBBIX OPraHU3MOB, MarHUTHOE Toje 3eMJH, Apei( MOIIOCOB, POJib MarHUTHOIO TOJS JJIst
KU3HU Ha 3emiie, MOJISIPHOE CUSHUE, PU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 33a7a4y B yueOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBJICHUH;



OIUCHIBATh M3YYCHHBIC CBOWCTBA TEJ U PU3MUYECCKHUE SIBIICHUS, UCTIONb3Ys PU3MUCCKHUE BETHUHHBI
(TemmepaTypa, BHYTPEHHSSI SHEPIHsl, KOJMUYECTBO TEIUIOTHI, yIeIbHAs TEIUIOEMKOCTh BEIIECTBA,
yIielibHasl TEIUIOTa TUIABJICHHUS, Y/IeTbHAs TEIJIOTA Iap0o00pa30BaHus, yIeIbHAs TEILIOTa CTOPAHUSI
TOIUTMBA, KO3(DMHUIMEHT TOJIE3HOro JCHCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEIbHAS BIIAXKHOCTD
BO3/lyXa, JJICKTPUYCCKUH 3apsj, CHia TOKa, JJIEKTPHYCCKOS HANpSIKEHUE, COMPOTHUBIICHHUEC
IPOBOJIHUKA, YJEIHHOE CONPOTUBIICHHE BEUIECTBA, pa0d0Ta U MOIIHOCTh 3JICKTPHUUECKOTO TOKA),
OpA  ONMCAHWU MPABWIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIOJIBb3YEMBIX BEJIUYHH,
0003HAYCHHsI M CIUHHIBI (PU3MYCCKUX BEIUYUH, HAXOAUTh (OPMYJIIbI, CBS3BIBAIOIINE JTAHHYFO
(GHU3MUYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAMH, CTPOUTH rpadMKH U3YYECHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIINYMH;

XapaKTCPU30BaATh CBOMCTBA TCI, (1)I/IBI/ILI€CKI/IC SABJICHUA W HPOLECCCHI, HCIIOJIb3YysA OCHOBHBIC
ITOJIOKCHHUA MOJIGKy.HHpHO--KI/IHGTH‘-IGCKOfI TCOpHUU CTPOCHUS BCIICCTBA, IPUHIUII CYIICPIIO3ULIUA
roJiei (Ha Ka4CCTBCHHOM ypOBHe), 3daKOH COXpaHCHUI 3apsad, 3aKOH Oma AJI1 ydacCTKa ILICIIH,
3aKOH I[)KOYHSI—.HGHH&, 3aKOH COXpAaHCHUA DHCPIUH, IIPpHU 5TOM AaBaTh CJIOBECHYIO (I)OpMy'J'II/IpOBKy
3aKOHA M 3allMCbIBATh €0 MAaTCMATHYCCKOC BhIPAXKCHUC,

OOBSICHATH (PU3UYECKUE MPOIECCH M CBOICTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
00BsicHeHHEe M3 1—2 JOrM4ecKuX HIaroB ¢ ONOpol Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuiaTtb pvaéTHBIe 3aJa4dyn B 2-3 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHbI U (l)OpMy.TIBI, CBA3BIBAIOIINEC
q)HSI/IquKI/IC BCJIMYMHBI: HAa OCHOBC aHa/IM3a YCJIOBUA 3aJa4n 3allUCbIBATb KPATKOC YCJIIOBHC,
BbIABJIATE HCAOCTATOK JAHHBIX JJId PCIOCHUA 3aJaydu, BI)I6I/IpaTB 3aKOHBI H (bOpMYIII)I,
H€06X0)II/IMBI€ st e€ pemiCHus, IMpPOBOAUTH paCLIéTBI U CpaBHUBATH ITOJYUYCHHOC 3HAYCHUC
@HSHHGCKOI’I BCINYHMHBI C U3BCCTHBIMU JaHHBIMH,

paciio3HaBaThb Hp06HCMBI, KOTOPBIC MOKHO PCIINTh IHpU IMOMOIIN (1)I/I3I/I‘IGCKI/IX MCETOJA0B,
HCIIOJIB3YSA OIMCAHUC HUCCICHOBAHUA, BBIACIATH IMPOBEPACMOC IIPCAIIOJIOKCHUEC, OUCHUBATH
MMPaBUJIBHOCTH MMOPAAKa MPOBCACHUA UCCIICAOBAHMs, 1€J1aTh BBIBOIbBI,

IPOBOJUTH OMBITH M0 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tem
(kanwIIsipHbIE SIBJICHHS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro o0béMa, TeMmIleparypsl,
CKOpPOCTH IIpollecca OCTBIBAaHUS M HAarpeBaHUs INpPH H3JIYYEHUMH OT LBETa H3JIydarolmen
(moryomaoeif) MOBEpXHOCTH, CKOPOCTh HCHApeHHs] BOIBI OT TEMIIEPAaTyphbl KHIKOCTH H
IO €€ MOBEPXHOCTH, JJIEKTPU3alUs TEJI U B3aUMOACUCTBUE DJICKTPUYECKUX 3apsioB,
B3aUMOJICVICTBUE TIOCTOSHHBIX MAarHUTOB, BU3YyaJIM3alllsl MarHUTHBIX MOJEH IOCTOSIHHBIX
MarHuTOB, JI€WCTBHS MArHATHOIO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHHTA,
CBOWCTBA  DJIGKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OpPMYJIMpOBAaThH  MpOBEpsieMble
IPEOI0KEHUs, COOMPATh YCTAaHOBKY U3 MTPEIOKEHHOI0 000py10BaHMsI, OIIMCHIBATH X0/ OTIbITA
1 GOpMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATD MMPSAMBIC U3MEPCHHA TEMIICPATYPHI, OTHOCUTEIBHOMN BIIAXKHOCTH BO31yXa, CHUJIBI TOKA,
HAIMpsOKCHUA € HMCIIOJIBb30BAHUEM aAHAJIOI'OBBIX HpI/I60pOB N JaT4YuKOB q)HSquCKI/IX BCJIIMYHH,
CpaBHHUBATD PC3YyJIbTATLL I/I3MepeHHI>'I C y‘{éTOM SaﬂaHHOﬁ a0COIOTHOM NOrpCIIHOCTU;



MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTH OJHOW (U3MYECKOW BETWYMHBI OT JPYyrod ¢
HUCIIOJIB30OBAHUEM HpHMBIX I/I3MepeHI/Iﬁ (SaBI/ICI/IMOCTL COHpOTI/IBJIeHI/IH HpOBOI[HI/IKa OT €ro JJINHBI,
MJIOIIAM TOMEPEYHOr0 CEUYCHHUS U YJIEJIBbHOTO COMPOTHUBIICHHS BEIIECTBA IPOBOJHUKA, CHIIbI
TOKa, WJAYIIETO 4Yepe3 TMPOBOJAHHMK, OT HaNpsHKEHUS HAa TPOBOJHUKE, HCCICIOBAHUC
MOCJIEIOBATEILHOTO U MapaUIeIbBHOTO COSAMHEHUH TTPOBOTHUKOB): IJIAHUPOBATh MCCIICIOBAHUE,
cOOMpaTh YCTAaHOBKY U BBIMOJHATH MU3MEPEHHUS, CIEAYys NMPEATIOKEHHOMY IUIaHy, (PUKCHPOBAThH
p€3y.HBTaTBI HOJIy‘ICHHOfI 3aBUCUMOCTH B BHJC Ta6JII/ILI nu I‘pa(bI/IKOB, JcJIaTb BBIBOABI IIO
pe3yibTaTaM UCCIIECIOBAHHUS;

IPOBOJUTh KOCBEHHbIE M3MepeHHsl (U3NUYECKUX BEIUUYMH (yAeabHas TEMJIOEMKOCTh BEILECTBA,
COIIPOTHBIJIEHUE TMPOBOJHMKA, pabOTa M MOIIHOCTb 3JEKTPUYECKOr0 TOKAa): IUIAHUPOBATh
U3MepeHusi, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJeIys MPEUI0KEHHOW MHCTPYKLUH, U
BBIYMCIIATh 3HAYEHUE BEJIUYMHBI,

cOOIIOIaTh MpaBHiIa TEXHUKH OE30MTAaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0OBaHUEM;

XapaKTepU30BaTh TPUHIMIIBI JCHCTBHUS HM3YYCHHBIX HPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OTIOPOii Ha KX OTMCAaHUS (B TOM YHCJIe: CHCTEMa OTOIUICHHSI IOMOB, THTPOMETP, ITapoBasi TypOHHA,
aMIepMeTp, BOJBTMETP, CUETUUK IEKTPUUECKONW IHEPIUuH, JIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTeIIbHbIE 3JIEKTPOIIPUOOPHI (mpumepsl), NEKTPUYECKUE IIpEeI0XPaHUTENH,
AJIEKTPOMArHuT, JJIEKTPOJIBUraTellb IOCTOSHHOTO TOKA), MCIOJNb3Yysl 3HAHUS O CBOMCTBAxX
du3nUecKux ABICHUIA U HEOOXOAMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W WM3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM |
CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTENh
BHYTPEHHEIO CrOopaHus, DJIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMbI JJIEKTPHUUECKUX LEned ¢
MIOCJIEIOBATEIbHBIM M IMAPAJUICIBbHBIM  COCIMHEHHEM JJIEMEHTOB, pas3jiiyas yCIOBHBIC
0003HaYeHMsI DJIEMEHTOB AJIEKTPUUECKUX LIENel;

NPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O IMpHUMEpax) MPaKTUYECKOTo HCIOJIb30BaHUS
¢u3nyecKuX 3HaHUH B MOBCEAHEBHOMN KU3HU I o0ecrieueHus: 0€30MacHOCTH MPU OOpaIlEHUH C
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3/10pOBbS M COOJIOAECHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILIEH CPELE;

OCYILECTBIIATh TMOUCK HH(popMaruu Qusnyeckoro cojepxkanuss B VIHTepHeTe, Ha OCHOBE
UMEIOLINXCS 3HAaHUM 1 Iy TEM CpaBHEHUS JOTIOJHUTENbHBIX HCTOYHUKOB BBIIEISATH HH(POPMAIHIO,
KOTOpasi SIBJSIETCS] IPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BAaTh TPU BBINOJHEHUM YYEOHBIX 3a/laHuil Hay4HO--TIONYJISIPHYIO JIUTEPaTypy
bu3nyecKoro cojaep:KaHus, CIHpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
npuéMamMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHHs HHGOpPMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M KpAaTKHE YCTHBIE COOOIIEeHUs, 0000111as HHPOpMAaLIUIO U3
HECKOJIbKUX HCTOYHUKOB (DM3MUYECKOTO COJEpXKaHHUSA, B TOM 4YHCIE MyOJIUYHO MPEICTaBIsATh
pe3yabTaThl IMPOEKTHOM WM HCCIEN0BATEIBCKOW JEATENBHOCTH, IIPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIIJICHUE
IIPE3CHTALNEH;



[P BBIMOJIHEHUN Y4YEOHBIX NMPOEKTOB M HCCIENOBAHUM (DU3UYECKUX MPOIECCOB PACIpPENesTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 33J]a4aMH, CJICIUTH 32 BHIIIOJHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBIM BKJIAJ B
JIeATEIbHOCTh IPYIIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJECHCTBUE, IPOSBIISASI TOTOBHOCTh
pazpemiaTh KOHQIUKTHIL.

K xoHiy oOyuenus B 9 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHU:

UCIIOJIB30BAaTh IIOHATUSA: CUCTEMA OTCUETA, MATEPUAIIbHASL TOYKA, TPACKTOPHS, OTHOCUTEILHOCTh
MEXaHU4YECKOTO JBUKEHUS, nedopmanus (ympyras, IJIaCTUYECKas ), TpEHHUE,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEperpy3ku, IEHTP TIKECTH, aOCOIIOTHO
TBEPOE TEJO, HEHTP TIKECTH TBEPAOTO Tela, paBHOBECUE, MEXaHUYECKUE KOIeOaHUsl U BOJIHBI,
3BYK, HH()Pa3BYK U yJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJHBI, IIKAJA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M NAIBHO30PKOCTh, CIIEKTPBI UCITYCKAaHUS M IMOTJIOIIEHUs, anbda-, OeTa- u
raMMa-u3JIy4eHusi, U30TOIIb, siICpHAs SHEPIeTUKA,;

pasnuuath  ABJICHHS (paBHOMEpPHOE M  HEPAaBHOMEPHOE TMPSMOJMHEHHOE  JIBI)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOTHOE Ma/IeHUE Tel, pPABHOMEPHOE ABMKEHUE
M0 OKpPY)XHOCTH, B3aUMOJCWMCTBHE Te€J, PEAKTHUBHOE [BIKEHHUE, KoJiedaTelbHOE JBIKEHUE
(3aTyxaroIIre U BBIHYXKICHHBIE KOJIeOaHMs), pE30HAHC, BOJTHOBOE JABUKEHUE, OTPAKEHHE 3BYKA,
MPSIMOJIMHEMTHOE PACIpOCTPAHEHHE, OTPaKEHUE W TMPEJIOMIICHHE CBETa, IMOJIHOE BHYTpPEHHEE
OTpaKeHHE CBETa, Pa3lioKeHHE OeJoro CBeTa B CIEKTP M CJIOXKEHHE CIEKTPaIbHBIX IIBETOB,
JUCIIEPCUsl CBETa, €CTECTBEHHAs pPaJMOaKTHMBHOCTh, BO3HMKHOBEHHME IJIMHEHYATOTO CIIEKTpa
W3IIyYCHHS) 110 OMHMCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIOIINUX
JTaHHOe (GU3HYECKOE SBJICHHE;

pacrno3HaBaTh MPOSIBIEHUE U3YUEHHBIX (PU3MUECKUX SBJICHUHN B OKPYXKAIOIIEM MUpE (B TOM YHCIIE
¢bu3nueckue sBICHUS B IPUPOJIE: NPUIUBHI U OTIUBBI, JBIKEHUE TU1aHeT COTHEUYHOW CUCTEMBI,
PEAKTUBHOE JIBUJKEHUE >KMBBIX OPIaHU3MOB, BOCHPHUITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSACEHUE,
ceificMHuYecKHe BOJIHBI, IlyHaAMH, 3X0, I[BETa T€J, ONTHUYECKUE SIBJICHUS B IPUPO/JIe, OMOJIOTHYECKOe
JeICTBUE BHUAMMOTIO, YJIbTPa(UOIETOBOrO M PEHTTEHOBCKOTO M3IYUYEHHM, €CTEeCTBEHHBIN
pPaTMOaKTUBHBIA (POH, KOCMUYECKUE JIyUH, paJlMOAKTUBHOE U3yYeHHE MPUPOJHBIX MUHEPAJIOB,
JeicTBUe paJMOAKTHBHBIX H3IYYEHUH Ha OpraHu3M 4YeJOoBeKa), MpHU 3TOM IEpPEeBOJUTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3MUECKUX
SIBIICHHUI,

OIMCHIBATh U3yUEHHBIE CBOMCTBA TeN U (U3NYECKUE SIBICHUS, UCTIOIb3YS (PU3NUECKIE BETUINHbI
(cpenHsit W MrHOBEHHass CKOpPOCTh Tejla IPU HEPaBHOMEPHOM JIBH)KEHUH, YCKOpPEHUE,
IepEMELIEHHE, ITyTh, YIJI0Bas CKOPOCTh, CUJla TPEHUS, CUIIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHNE
CBOOOJHOTO TaJeHHsI, BEC Tejla, WMIYJbC TeJla, MMIYJIbC CHJIBI, MeXaHHuYeckas pabora u
MOIIIHOCTb, OTEHIIMAJIbHAS YHEPT U TEJA, OHATOIO HaJl TOBEPXHOCTHIO 3€MJIU, IOTEHIUAIbHAS
SHEPrus CXKAaTOM MPY>KUHBI, KHHETUYECKasi YHEPIUsl, MOJIHAs MEXaHU4YeCcKasi SHEPTrus, Mepruol U
4acToTa KojeOaHui, JUIMHA BOJIHBL, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
IPEIOMIIEHUS CPE/Ibl), IPU OMMCAHUH PABUIBHO TPAKTOBATH (PU3MUECKUI CMBICIT HCIIOIb3YEeMbIX
BEJIMYMH, 0003HAUYEHUS U €AMHUIIBI PU3NYECKUX BETUYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE
JAHHYI0 (U3MUYECKYI0 BEIMYMHY C JAPYTMMM BEJIWYMHAMH, CTPOUTh TIpaUKM H3yUEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3UUECKHE IBICHUS U TPOLECCHI, UCIIOJB3Ys 3aKOH COXPaHEHUs
SHEPTrUM, 3aKOH BCEMHPHOIO TATOTCHMS, MPUHUUII CYNEPHO3ULHUA  CUJI, MPUHIUII
OTHOCUTENbHOCTH [ anuiiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHHUsS 3apsSA0BOrO M MAacCOBOTO 4HCEN MPHU SACPHBIX
peakuusix, NpU ITOM JaBaThb CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTEeMaTUYECKOEe BHIPAXKCHHUE;

OOBSACHATh (PU3NYECKUE IMPOILECCHI U CBOWCTBA TENl, B TOM YHUCJIEC M B KOHTEKCTE CHTyaIui
MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BBIABIISITh MPUUMHHO--CIEICTBEHHBIE CBS3H, CTPOUTH
00BSICHEHHE M3 2—3 JIOTMYECKHUX IIaroB ¢ OMOPOH Ha 2—3 M3Y4YEHHBIX CBOWMCTBA (PU3HMUECKHUX
ABJICHUH, PU3NYECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pelaTth pacyE€THbIE 33/1a4u (ONMUPAIOIIKECS Ha CUCTEMY U3 2—3 ypaBHEHHI), UCTIONb3YsI 3aKOHBI U
dbopMyIibl, CBsi3bpIBatOlMe (PU3UYECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a YCIOBHS 3a/ladyd
3aMKCHIBATh KPATKOE YCJIOBHE, BBISBJIATH HEJIOCTAIONIME WM W30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI M (OpPMYJBl, HEOOXOJUMBIC Ui PEIICHUS, MPOBOAUTH pacuéThl U OICHHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYEHUS (PU3NYECKON BETUUYHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh NpU TOMOIIM (U3UUYECKUX METOJIOB,
UCIIONIB3YSl ONMHUCAHHE HCCIEAOBAHUS, BBIICIATH MPOBEPSIEMOE MPEAINONIOKEHHE, OIECHUBAThH
MPaBUJIILHOCTh TIOPSJKA TPOBEACHUS HCCICIOBAHMS, JIeJaTh BBIBOJbI, WHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOICHUI U OTIBITOB;

IPOBOJIUTH OMBITH MO0 HAOIIOACHWIO (U3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB TeEl
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUS JHEPTUU, 3aBHCHUMOCThH MEpHOAa
Kosie0aHui MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTYIBl MaJIbIX KoJIeOaHUH, MPSIMOJIMHEWHOE pacipoCTpaHEHUE CBETa, PassIoKeHUE OesIoro
CBETa B CIIEKTpP, U3yUYCHHUE CBOWCTB M300paKE€HHUs B IUIOCKOM 3€pKaJie U CBOWCTB M300paKeHUs
npeaMeTa B coOOuparoleit JruH3e, HA0MI0ACHNE CIUIONTHBIX U IMHEHYAThIX CIIEKTPOB U3ITYYCHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYyI0BaHHUS, OMUCHIBATH X0
OTbITa U €r0 Pe3yJIbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessis cCpeqHee 3HaueHue
u3MepsieMoil BeNM4YuHbl ((POKyCHOE paccTosHME cOoOHMparolled JUH3bI), 00OOCHOBBIBATH BBIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

MIPOBOAMTH HCCJIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUH C HCIOJIb30BAaHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBIKEHHH 0€3 HayaJlbHOU
CKOpOCTH, TepHoia KojaeOaHHi MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTIJia
OTpakKeHMsI CBETa OT yrja MaJeHus W yrjia NpejoMJIeHUs OT yria MaJeHus): MJIaHUpOBaTh
HCCJIEIOBaHHUE, CAMOCTOSITEIbHO COOUpaTh YCTAaHOBKY, (PMKCHUPOBATH PE3yJIbTaThl MOTYyYEHHON
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJE TAOIHI] U TpaUKOB, J1eJ1aTh BHIBOJIBI IO pe3yJibTaTaM
UCCIIEJOBAHMSI,

IPOBOJUTH KOCBEHHbIE U3MEPEHHsI (PU3NUECKUX BEIUUYHMH (CPelHss CKOPOCTh M YCKOPEHHUE Telna
IpU PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHME CBOOOJIHOTO MaJieHUs, KECTKOCTh MPYKHUHBI,
KOA(P(UIIMEHT TPEeHHsI CKOJbXKEHHs, MeXaHudeckas paboTa M MOIIHOCTb, YacTOTa U TEPUOJ
KOJIeOaHNI MAaTEMAaTUYECKOT0 U IPY>KHHHOT'O MasiTHUKOB, ONTHYECKasl CHJIa COOMPAIOLIEH JINH3BL,



paZvoaKkTUBHBIN ()OH): TIIAHUPOBATH MU3MEPEHHUs, COOUpATh HKCIEPUMEHTAILHYIO0 YCTAHOBKY U
BBITIOJIHSITh U3MEPEHHUS], CIIEYs IPEAJIOKEHHON MHCTPYKIIMHU, BEIYUCIIATh 3HAYEHUE BEIMYMHBI U
aHAJIM3UPOBATH MOJYYCHHBIEC PE3YIbTAThI C YUETOM 33/JaHHOM MOTPEIIHOCTH U3MEPECHMUIA;

co0JII01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

pa3indyaTb OCHOBHBLIC MNPHU3HAKU HNIYUCHHBIX (1)I/ISI/II-I€CKI/IX MOI[GJIGfII MarcpualibHas TOYKa,
a0COJIFOTHO TBép,I[OC TEJII0, TOYCYHBIN NCTOYHHK CB€Ta, JIy4, TOHKasd JIMH3a, IIJIaHETapHas MOJCIIb
aToMa, HyKJIOHHas MOACJIb aTOMHOI'O sApa,

XapaKTepU30BaTh MPHUHIMIIBI JCHCTBHUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpol Ha WX ONUCaHUS (B TOM YHKCJE: CHOUAOMETp, NAaTYUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUs, pakKeTa, 3XOJIOT, OYKH, MEepHCKom, (oToammapar, ONTHYECKHE CBETOBOJPDI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuiibcoHa), HWCIIONB3ysl 3HAHUS O CBOWCTBaX (PH3UYECKHX
ABIIEHUHN 1 HEOOXO0AUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PHUCYHKHM H3YyUYEHHBIX TEXHHYECKHX YCTpPOICTB,
U3MEPUTENIbHBIX IPUOOPOB U TEXHOJIOTMUECKUX ITPOLIECCOB IPU PEILICHUH YUeOHO--TIPaKTHUECKUX
3a[a4, ONTUYECKUE CXEMBI JUIS IMOCTPOCHUS M300paXEHUH B IJIOCKOM 3epKaje M coOMparomei
JMH3E;

IPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OpPMALMIO O IpUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
(du3nUecKrX 3HAHUH B TIOBCETHEBHOW KHU3HHM I 00eCTIeYeHUsT OE301IaCHOCTH MPH OOpAIICHUH C
npubopaMd W TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHsI 370POBbS M COOJIIOJICHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELE;

OCYHIECTBIISITh MOUCK MH(pOpMAIUK (pusnueckoro coiepxanus B MHTepHETe, caMOCTOSTENEHO
dbopMynupysl TTOMCKOBBIN 3ampoc, HaXOAUTh IMYTH OMPEETICHHUS JOCTOBEPHOCTH IMOIYyYEHHOMN
nH(pOpMaIK Ha OCHOBE UMEIOITUXCS 3HAHUM U TOTIOTTHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh IpPU  BBIINOJHEHUM YYEOHBIX 3a/laHuil Hay4HO--TIONYJSIPHYIO JIUTEpaTypy
(Gu3nUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMH(OPMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJepKaHus, MyOJMYHO MPEICTaBIsATh pPE3YyJIbTaThl
MPOEKTHON WJIM HCCIIEeIOBAaTeNIbCKONW JEeSTeNbHOCTH, IMPU HSTOM TPAMOTHO HCIIOJIb30BATh
U3yYEHHBII MOHATUIHBIN anmapar u3y4aeMoro pasjena (pu3uKu U CONMPOBOXKIATh BHICTYIUICHUE
npe3eHTaluen ¢ yauéToM 0cOOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoaudecTBO 4acoB DJIeKTPOHHbIE
Ne | HaumeHoBaHue
(uudgposbie)
n/ | pa3jiesioB U TeM
Bcer KOHTpOJIbeI HpaKT]{I'—IeCKI/I 06pa30]33're,]1],1-[],1e
n NPOrpamMMbl
0 e padoThbI e padoThbI pecypebl
Pa3jnen 1.®@u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPA
bubmuoreka [IOK

®usuka - HayKa o

1.1 2 0 0 https://m.edso00.ru/7f4161
IPUPO/IC
94
bubmuoreka [{OK
duznueckue
1.2 2 0 0 https://m.edso00.ru/7f4161
BCIIMYUNHBI
94
EcrecTBEeHHOHAYYHBI buGnuorexa [IOK
1.3 N Y 2 0 1 https://m.edsoo.ru/7f4161
U MCTO/ ITO3HAHUA
94
Hroro mo pazneny 6 0 1

Pa3nen 2.1lepBoHavanbHbIe CBeAeHNSI 0 CTPOCHNH BelleCTBA

bubmmoteka IIOK
2.1 | CtpoeHue BemecTBa 1 0 1 https://m.edsoo.ru/7f4161
94
JIBrokenue u bubnnorexa [JOK
2.2 | B3aMMOJICHCTBHUEC 2 0 0 https://m.edso00.ru/7f4161
YaCTHI] BEIIECTBA 94
ArDeraTHbLC but6mmorekxa [IOK
2.3 P 2 0 0 https://m.edsoo.ru/7f4161
COCTOSIHUSI BEIIIECTBA 94
Hroro no pazneny 5 0 1

Paznen 3./IBuskenne u B3auMo/ieiicTBHe Tes
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bubnunoreka LIOK

M
3.1 CXAHIHCCKOT 3 https://m.edsoo.ru/7f4161
TIBUKEHUE
94
WHepius, Macea bubnunorexa LIOK
3.2 PHHA, ’ 4 https://m.edso00.ru/7f4161
IUIOTHOCTD
94
bubnunorexa LIOK
3.3 Cwuna. Bune! cun 14 https://m.edsoo.ru/7f4161
94
Hroro no pazneny 21

Pa3znen 4./laByienne TBEPABIX TeJl, (KHAKOCTEH U ra3oB

JlaBiienue.
[Tepenaua naBieHus

bubmuoreka [{OK

4.1 | TBEPABIMH TEIaMH, 3 https://m.edsoo.ru/7f4161
WKUTKOCTIMHU U 94
ra3aMu
bubnunoreka LIOK
4.2 | JlaBieHue KHUIKOCTU 5 https://m.edso00.ru/7f4161
94
bubmmoteka IIOK
A
4.3 vMocheproe 6 https://m.edso0o.ru/7f4161
JaBJICHUE
94
JleicTBUE KUIAKOCTH
W rasa Ha bubnuoreka [{OK
4.4 . 7 https://m.edso00.ru/7f4161
MOTPYKEHHOE B HUX 04
TEJo o
Hroro no pazneny 21

Pa3nea 5.PaboTra 1 MOIIHOCTb. JHeprus

but6mmorekxa [IOK
51 PaboTa 1 MOIIIHOCTH 3 https://m.edso0.ru/7f4161
94
Tpocthie but6mmorekxa [IOK
5.2 5 https://m.edso0.ru/7f4161
MeXaHU3MBI

94
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bubnunoreka LIOK

MexaHnuueckas
5.3 4 0 https://m.edsoo.ru/7f4161
JHEpPTruUs
94
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBILEE KOJIMYECTBO
YACOB I10 68 12

I[TPOTPAMME



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

Tematuueckoe IIIIaHUPOBAHHC 8 KJ1acc

KoauuecTBo 4yacoB DJIeKTPOHHbBIE
Ne | HaummenoBanue
(undgposbie)
n/ | pa3sigesioB U TeM Bcer | Kourpoubnbl IIpakTudecku 0GpazoBaTeIbHbIE
n NporpaMMsl 0 e padoThbI e padoThbI pecypeb
Pa3pen 1.TensioBbie ABJIeHUS
Crtpoenue u bubnmnoreka HOK
1.1 | cBoiicTBa 7 0 0 https://m.edso00.ru/7f4181
BELLlECTBA ce
TerIoBbe bu6nuoreka [IOK
1.2 21 2 4 https://m.edsoo.ru/7f4181
MIPOIIECCHI ce
Htoro no pazneny 28 2 4
Pazjen 2.0JieKTpuieckre 1 MATHUTHBIE SIBJICHUSI
DNEeKTpUYECKUE
3apsiJibl. bubnmnoreka HOK
2.1 | 3apsKeHHBIE TENA 7 0 https://m.edsoo.ru/7f4181
U UX ce
B3aUMOJICVICTBHE
ITocTosHHBIH bubnnoreka IIOK
2.2 | DIEKTpUYECKHUiA 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHUTHELC bubnnoreka IIOK
2.3 6 1 https://m.edsoo.ru/7f4181
SIBJICHUST ce
ONEeKTPOMarHuTH Bubmorexa IOK
2.4 4 0 0 https://m.edsoo.ru/7f4181
ast MHIYKIAS ce
Uroro mo pasaeny 37 1 8
[TosTOpeHUEe 3 1
OBIIEE
KOJIMYECTBO
68 4 12
YACOB I10
[TPOI'PAMME
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TemaTnyeckoe IaHupoBaHue 9 Kiacc

KoauuecTBO yacoB

DJIeKTPOHHBIE
N;_' HanMeHoBaHue pa3je/ioB U TeM Kontpo Hagonar (uudposbie)
n/m MPOrpaMMblI Beero ABHBIE 5 I; o0pa3oBaTejbHbIE
padoThI P! pecypent
padoThI
bubmmoreka [JOK
Paznen 1.Mexannuyeckue siBJIEHUS
MexaHnueckoe ABMKEHHE U BxoaHas
11 10 1 https://m.edsoo.ru/7f41a4a6
CITOCOOBI €T0 OITHCAHUS 1
1.2 BzaumoeiicTBre Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHUS 10 1 https://m.edsoo.ru/7f41a4a6
Uroro mo paznemy 40 2 5
Pa3znen 2.Mexannyeckue KoJ1e0aAHUSA U BOJTHbBI
2.1 MexaHnueckue KoneOaHus 7 2 https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckue BOJIHBI. 3BYK 8 1 https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 15 1 2
Pa3znen 3.9/eKTpOMarHuTHOE MOJi€e U 3JIEKTPOMATHUTHBIE BOJTHBI
3.1 UICKTPOMATHHTHOE HOJE i 6 https://m.edsoo.ru/7f41a4a6
AJIEKTPOMAarHUTHBIE BOJTHBI
Hroro mo pasneny 6
Paznen 4.CBeToBbl€ sIBJIEHUSA
4.1 3aKOHBI PACIPOCTPAHEHHUS CBETA 6 1 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHUECKUE TPUOOPEI 6 1 1 https://m.edsoo.ru/7f41a4a6
P
4.3 AI0KCHHE OEI0r0 CBeTa b 3 1 https://m.edsoo.ru/7f41a4a6
CIIEKTP
Hroro no pazgeny 15 1 3

Paznen S.KBaHTOBBIE ABJICEHHA



https://m.edsoo.ru/7f41a4a6
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5.1 Henycratiite i nornomterie ceera 4 https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrtpoeHne aTOMHOTO sapa 6 https://m.edsoo.ru/7f41a4a6
5.3 SInepHble peakIuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 17 1

Paznes 6.I1oBTOpHTEILHO-00001IAI0IIHI MOTYJIb

[loBTOopenue u 06o0IIEHNE

6.1 cozepkanus Kypca ¢pusuku 3a 7-9 9 Hrorosas https://m.edsoo.ru/7f41a4a6
KJ1acc
HUroro mo paznemy 9

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

102 6 10

YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MHNPOILIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJI51 YUEHUKA

» ®usuka, 7 xnace/ [lepeimkun V.M., BanoB A.U., AkuimonepHoe o0mecTBo «M3aaTenbeTBo
«IIpocBemenue»

» Gusuka, 8 kmacc/ [epsimkua .M., Usanos A.U., Akiinoneprnoe o0iectBo «M31aTenbcTBo
«IIpocBemieHue»

» Gusuka, 9 xknacc/ [epeikun .M., I'ytauk E.M., UBanos A.U., [lerpoBa M.A.,
AxktmonepHoe obmiectBo «M3narensctBo «IIpocBemienne

METOANUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. Ieppimkun A.B. CoopHuk 3agau no ¢pusuke. 7-9 knaccel. — M.; [Ipocsemenue, 2016.

2. Tetpanp nns nabopaTopHbIX paboT. 8 kiacc (aBropsl:H. B. ®unonosuy, A. I'. BockaHsih).
3.Tectol. 8 knacc (aBropbl:H. K. Xannanos, T. A. XanHaHoBa).

4. BonkoB B.A. YHuBepcaibHbIe IOypOUHBIE pa3paboTkH 1o (usuke: § kinacc. — 3 — u3l..
nepepabot. u gom. — M.: BAKO, 2012

5. CamocTosiTenbHbIE M KOHTPOJIbHBIE paboThl. 8 Kiacc (aBTopbl:A. E. Mapon, E. A. Mapon).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Bubmuorexa LIOK https://m.edsoo.ru/7f416194

2. Enunas komnekuus quQpoBbIX 06pa3oBaTebHbIX pecypcoBhttp://school-
collection.edu.ru/catalog/

3. ®enepanbHbIii HEHTP HHPOPMALMOHHO- 0OPA30BATEIBHBIX
pecypcoshttp://fcior.edu.ru/catalog.page

4. Caiit- «dnemenrapHas pusukay» http://elfiz.ru/
5. Caiir- «Knacchas ¢usmka s m0003HaTenpHBIX» http://class - fizika.narod.ru/index.htm
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