IIpuioxenne k 00pa3oBaTeIbLHON MPOrpaMMe OCHOBHOI'0 00111ero 00pa3oBaHus, yTBep-
saéHHoN mpuka3zoM Ne 126/3 ot 30.08.2023 r. (B eiicTBYIOLIEH PeIaKIINN)

3.1.9. Pa0Gouas nporpamMmma npeamMmera
«DPU3UKA»
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IHHOACHUTEJIBHASA 3AIIMCKA
[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOT'O OOILEro 0Opa3oBaHUs COCTaBIIEHa Ha OCHOBE IIOJIO-
JKEHUH W TpeOOBaHW K pe3yinbTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM 00Opa3oBaTelbHOH Mpo-
rpammsbl, npenctaBieHHsix B @I'OC 000, a takxe ¢ yu€ToMm denepaibHoil paboyei mporpaMMbl BOCIH-
tanug 1 Konnenuun npenogaBanus yueOHoro npeamera «Ousukay.
Copnepxanue nporpaMmel 1o (pu3nke HampasiieHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU Tpa-
MOTHOCTH O00YYaroIIUXCsl U OPraHU3aluio U3ydeHHs (GU3UKU Ha IeSITeIbHOCTHOW OCHOBE. B mporpamme
1o (U3UKE YYUTHIBAIOTCS BO3MOXKHOCTH yueOHOTOo mpeamMeTa B peanuzanuu Tpeboanuit ®I'OC OO0 k
TUTaHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 0OyUeHHs, a TAK)KE MEKIPEIMETHbIE CBS-
31 €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00IIET0 00pa30oBaHusl.
[TporpaMma 1o gu3HKe yCTaHABIMBAET paclpeaeieHue yaieOHOro MaTepraia 1mo rogaM oOydeHus
(mo kiaccam), mpeajaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh W3YyUCHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEAMETHOTO COJEPKAHUS H yUETE BO3PACTHBIX 0COOCHHOCTEH 00YYatOLIHXCSl.
[TporpaMma 1o ¢u3mKe pazpaboTaHa C IIETIbI0 OKa3aHUsI METOAMYECKON MOMOIIM YYUTENIO B CO-
30aHUU paboyeil mporpaMMsel o y4eOHOMY TIpEAMETY.
Ousnka SBISIETCS CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAyYHBIX Y4YeOHBIX MPEAMETOB, IO-
CKOJIBKY (PM3MYECKUE 3aKOHBI JICXKAT B OCHOBE MPOIIECCOB U SIBJICHUH, M3yYaeMbIX XUMUECH, OMOIOTHEH,
acTpoHOMUeH U pu3udeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KAPTHHY MHpPA, TIPE0-
CTaBIsieT Hanboee sICHbIe 00pa3Ibl MPUMEHEHUI HAy9HOT'O METO/Ia MO3HAHUs, TO €CTh crocoba moy4e-
HUS TOCTOBEPHBIX 3HAHUIN O MUDE.
Opna U3 TIIaBHBIX 337124 (GU3UIECKOro 00pa30BaHMs B CTPYKType 00IIero o0pa3oBaHUs COCTOUT B
(bopMHPOBAaHNH €CTECTBEHHO-HAYYHON TPAMOTHOCTH M MHTEpECA K HayKe y 00yJaromuxcs.
N3zyuyenue ¢pusuku Ha 6a30BOM ypOBHE MPEAIIONAraeT OBJIaJeHHE CICAYIOUIMMU KOMIIETEHTHOCTSI-
MH, XapaKTEPU3YIOIINMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb!
® Hay4yHO OOBSACHSTH SIBJICHUS;
e OIECHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
®  HHTEPIPETHPOBATH JAHHBIE U HCIOIb30BaTh HAyYHbBIC 1OKA3aTEIbCTBA AT IOJTyUCHHS
BBIBOJIOB.
Llenu n3ydeHust UMK Ha yPOBHE OCHOBHOTO 0o01ero oOpasoBaHus ompenencHsl B KoHuenmu
npenojaBaHus yueOHoro npeamera «Pusnka» B 00pazoBaTenbHBIX opranusanusx Poccuiickoit @enepa-
UM, peau3yIOUIMX OCHOBHBIE 0011e00pa3oBaTeNbHbIE MPOrPaMMBbl, YTBEPKAEHHON pemennemM Kose-
run MuHunctepcerBa npocseweHus Poccuiickoit denepanun (mporokoi ot 3 nekadps 2019 r. Ne [1K-4BH).
Henu nzyyenust puzuku:
e MpuoOpeTeHUe MHTEpeca M CTPeMJICHUsI 00yJaroIIuXCcsl K HAyYHOMY M3YYeHHUIO MPUPOBI, pas-
BUTHE X MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJic TIO3HAHHS W (POPMHUPOBAHHE HCCIIEAOBATEIHCKO-
IO OTHOIIEHUS K OKPY’KAIOLINM SBICHUSM;

e (QopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjIbTaTa U3yueHHs OCHOB CTPOCHUS MaTepUH
U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopMupoBaHHEe NPEICTABICHUN O POJIM (UUKU Ul Pa3BUTHA APYIHX €CTECTBEHHBIX HAYK,
TEXHHUKH 1 TEXHOJIOTHH;

e pa3BUTHE MPEICTaBICHUI O BO3MOXKHBIX chepax Oynymien mpodeccnoHanbHON AesTeIbHOCTH,
CBSI3aHHOH ¢ (PU3UKOM, MOATOTOBKA K JAalbHEHIIEMY O0YUYEHHIO B ’TOM HalPaBJICHUH.
JocTmwkenne 3TUX Lesed mporpaMMbl 1Mo (H3MKe Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHHA
o0ecrieyrBaeTCs pEICHUEM CIIEIYIOLINX 3a1aY:
e npuoOpeTeHne 3HaHWUH O TUCKPETHOM CTPOCHHH BEUIECTBA, 0 MEXaHUYECKHX, TETJIOBBIX, JJIEK-
TPUUECKNX, MATHUTHBIX Y KBAHTOBBIX SIBIICHUSX;

® MpHOOpeTeHUEe YMEHHI ONHCHIBATH U OOBSICHATH (PU3UUECKUE SIBICHUS C UCTIONB30BAHUEM T10-
JIyYEHHBIX 3HAHUH;

® OCBOGHHME METOAOB PEIICHHs MPOCTEUIINX PAcYETHBIX 3a/1a4 C UCIOJIb30BaHUEM (PU3MUECKUX
MOJIeJIeH, TBOPUYECKHX U NMPAKTUKO-OPUEHTHPOBAHHBIX 3371a4;
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e pa3BUTHE YMEHHI HAOIIONATh NMPHUPOJIHEBIC SBICHUS U BBITIONHATH OMBITH, TJAOOpaTOpHBIC pa-
OOTBI ¥ SKCTIEPHMEHTAIILHBIC UCCIICIOBAHUS C UCTIOIE30BAHUEM H3MEPHTEIBHBIX TPUOOPOB;
e 0ocBOoeHHE NPUEMOB paboOThl ¢ MH(OpMaIEH (GU3NIECKOTO COACPIKaHUs, BKIIOYas UHPOpMa-
U0 O COBPEMEHHBIX JOCTHXKCHUSAX (DM3UKH, aHAIW3 U KPUTHYCCKOE OIICHWBaHUE WH(pOpMa-
L1H;
® 3HAKOMCTBO CO chepamu MpodheCCHOHAIBLHON ACATEIBHOCTH, CBA3aHHBIMU C (DPU3UKOH, U CO-
BPEMCHHBIMH TEXHOJIOTHSIMUA, OCHOBAHHBIMH Ha JTOCTIDKEHUSIX (DU3HMUYCCKON HAYKH.
Ha uzyuenmue ¢u3uku (0a30BbIi ypOBeHb) HA YPOBHE OCHOBHOTO 0O0MIero oOpazoBaHUs OTBOIUTCS 238
4acoB: B 7 kiacce — 68 yaco (2 yaca B Henenro), B 8 kinacce — 68 yacos (2 yaca B HelleN0), B 9 kiacce —
102 gaca (3 gaca B Heeo).

COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA «®PU3UKA»

8 KVIACC

Pazoen 1. Qusuxa u eé ponv 8 NO3HAHUU OKPYICAIOUE20 MUpa

®uznka — Hayka o npupoje. M3yuyaer Qusnyeckue sBICHUS: MEXaHUUECKUE, TEIIOBBIE, JJICK-
TPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnueckue BenuuuHbl. M3mepenue (usnueckux enuuuH. Puszmdeckue npudopsl. [lorpem-
HOCTb U3MepeHui. MexayHapoiHas CHCTEMA €IMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3y4daloT NMpHpo]y. EcTecTBeHHOHAayuHBIH METOX
NO3HAHUsA: HAOJIOZEHNE, IOCTAHOBKA HAyYHOI'O BOIPOCA, BBIABUKEHHME THIIOTE3, SKCHEPUMEHT
10 TMPOBEPKE I'MIIOTE3, 0OBACHEHUE HA0M0JaeMoro sBieHus. Onucanue GU3N4YecKux sSBICHUH ¢
IIOMOUIBIO MOJIENIEH.

JemMoHcTpanuu

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznyeckue npubOpsl U MpoLeaypa NPSMbIX U3MEPEHUIN aHAJIOTOBBIM U IU(POBBIM IpHUOO-
pom.

Jlabopamophvie pabomol u onvimol

1. OnpenenenHue LEeHbl JeIeHUs] KAkl U3MEPUTENILHOrO Mpudopa

2. 3mepenue paccTossHUN

3. 3mepenue 00bEMa KUJIKOCTH U TBEPIOTO Tena

4. OnpeneneHue pa3MepoB MaJIbIX Tell

5. M3mepenue temMneparypsl IPU NOMOIIH KUJKOCTHOTO TEPMOMETPA U JATUYHNKA TEMIIEPATYPBI
6. IlpoBenenue uccieoBaHusl MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJIETA IIAPHUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIbIlIEe, YeM OO0JIbIlIe BHICOTA ITYCKa

Pasoen 2. Ilepsonauanvhvie céedenus o cmpoeHuu geujecmasa

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OMNbITHI, TOKA3bIBAIOLIUE JUCKPETHOE
cTpoeHue BelecTBa. ONbITHL, JOKAa3bIBAIOIINE AUCKPETHOE CTPOESHUE BEIIECTBA.

JIBumxeHue vactul BemecTBa. CBsA3b CKOPOCTH JIBHKEHHS YacTHI] ¢ Temreparypoi. bpoyHoB-
cKoe JBIkeHue, M dy3us. BzaumoeiicTBre 4acTHIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBaHUE.
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra3oB, KUAKOCTEH U TBEPABIX (KPUCTATUINYECKUX )
Ten. B3anMocBA3b MeXly CBOMCTBAMHU BEIIECTB B PA3HBIX ArPEraTHBIX COCTOSHUAX M MX aTOM-
HO-MOJIEKYJISIPHBIM CTpoeHueM. OCOOCHHOCTH arperatHbpIX COCTOSHUW BOJABI. B3anMocBs3b
MEXy CBOMCTBAMH BEIIECTB B PAa3HBIX arperarHbIX COCTOSIHUAX M UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSA-HUM BOJbl. (OCOOEHHOCTH arperaTtHbIX COCTOS-
HUU BOJBL.

JeMoHcTpauuu
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HaGnronenne OpOyHOBCKOTO JBHKCHUS

Habmonenue nupdysuu

Habmionenue siBnenuii, 00BACHIIOMUXCSA TPUTSHKEHUEM WM OTTAIKHBAHUEM YaCTHII BEIIECTB
Jlabopamopnvie pabomul u onvimoi

Ornenka quaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii)

OnbIThI 1O HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS ra30B

OnbIThI 1O OOHAPY)KEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSHKEHUS

Pazoen 3. [[susicenue u 63aumooeticmsuu

Mexanuyeckoe nBuxeHue. PaBHoMepHOe M HepaBHOMepHOe nBukeHHE. CkopocTb. CpenHsis
CKOpOCTb TP HEPABHOMEPHOM JABHKEHUU. Pacuér mytu u BpeMeHu BUkeHUs. PaBHOMepHOE U
HepaBHOMepHOe ABMkeHHE. CkopocTb. CpefHsisi CKOPOCTb NPU HEPABHOMEPHOM JABM)KCHMH.
Pacuér nytu ¥ BpeMEeHU IBUKCHUS.

SBnenue uHepuuu. 3aKOH MHEpLMH. B3anMopelicTBue Tel Kak IpUYMHA U3MEHEHUSI CKOPOCTU
JIBWKEHHUS Tenl. Macca kak mepa uHepTHocTH Tena. [ImoTHocTh BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIeCTBA.

Cuwiia kak xapakTepucTuka B3auMmozeicTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CUJIbI C TIOMOIIBIO IMHAMOMETpA. SIBJIeHHE TATOTEHUS U cuiia TskecTu. Cuila TSKECTH Ha JIpy-
rux mianerax (MC). Bec tena. HeBecomocTs. CrokeHHue CWIl, HAPABJICHHBIX 1O OJHOM Tpsi-
Moii. PaBHoaeicTByromas cui. Cuiia TpeHus. TpeHue CKONbKEHUs U TpeHue mokos. TpeHue B
npupoze u rexuuke (MC).

JemMoHcTpanuu

1. HabmoieHne MexaHn4ecKoro JBUKESHHs Tela

2. I3MepeHue CKOpoCTU MPSMOIMHEHHOTO ABUKEHUS

3. Habnronenue siBleHUS HHEPLUH

4. HabmoeHne U3MEHEHUs! CKOPOCTH MPH B3aMMOJICHCTBUHU Tell

5. CpaBHeHuE Macc IO B3aUMOJIEHCTBUIO TEI

6. CnoxeHue cuil, HalpaBJIeHHbIX 110 OJJHOW MPsIMO

Jlabopamopmvie pabomul u onvimol

1. Onpenenenue CKOPOCTH PAaBHOMEPHOIO JIBWKEHHUS (IIapHUKa B KUAKOCTU, MOJAEIH AJIEK-
TPUUECKOr0 aBTOMOOWJIA U T. 1. )

2. Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHsI Opycka WM [IapuKa 10 HAKJIOHHOM MII0CKOCTH
3. Onpenenenne MIOTHOCTH TBEPIOTO Tela

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (AeopMmaliii) npy>KUHbl OT TPUIIO-
JKEHHOU CHUJIBI

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHMS CKOJIBKEHHSI OT Beca Tela U Xapak-
Tepa COMPUKACAIOIINXCS TOBEPXHOCTEMN

Pa3zoen 4. Jlasnenue meépovix men, scudkocmetl u 2a3os

Jasnenue. CriocoObl yMEHBIICHUS U yBeIUUYEHUS naBieHus. J(aBieHue raza. 3aBUCUMOCTD /1aB-
JeHus ra3a oT 00béMa, TemmepaTypsl. [lepenaya maBieHus TBEPABIMU TEIaMH, KHUAKOCTIMU U
razamu. 3akoH [lackans. ITneBMaTuueckue MammHbl. 3aBUCUMOCTD JABJICHUS KUAKOCTH OT TIIy-
6unbl. ['mapocratnueckuit mapanokc. Coolmaronyecs cocyasl. ['uapaBindeckre MEXaHU3MBI.
ATtmocdepa 3eman u atMmocepHoe naBiaeHue. [IpuarHbI CylecTBOBaHUS BO3AYIIHON 000I0UKH
3emumn. OnbiT Toppuuenu. M3mepenne atMocepHOTo JaBiIeHUsSA. 3aBHCUMOCTh aTMOC(HEpPHOTO
JaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl i n3mepeHust atMochepHOro JaBiIeHHUS.
JleticTBHE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJll0. BeITankuBaromias (apXxuMenoBa) cuia.
3akon Apxumena. [TnaBanue ten. Bo3gyxoruiaBanue.
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JeMoHcTpanu

1. 3aBMCUMOCTB 1aBJIE€HUS Ta3a OT TEMIIEPaTypbl

2. llepenava naBiieHUs! )KUJIKOCTBIO U Ta30M

3. Coobmaromuecs: cocysl

4. I'mppaBiarueckuii mpece

5. [IposiBneHue necTBUs aTMOCHEPHOTO JTABICHUS

6. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYXKEHHOW YAaCTH Tela U IJIOTHOCTH
KUJKOCTH

7. PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUIAKO-CTH

8. YcioBue miuaBaHus Tell: TUIABAHHWE WM MOTPYXKEHUE TET B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEMN TEJa U AKUJIKOCTH

Jlabopamopnvie pabomul u onvimol

1. MccnenoBanue 3aBUCHMOCTH Beca Tela B BOJIe OT 00bEMa MOTrpyKEHHOM B JKUAKOCTH YaCTH
Tena

2. OnpeneneHue BRITATKUBAOIIEH CUJIbL, TEHCTBYIOLIEH Ha TEJI0, MOTPYKEHHOE B )KUJIKOCTh

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, IEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT
Macchl TeJa

4. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIbI, IEHCTBYIOIIEH HA TEIO B
KUJKOCTH, OT 00BEMA MOTPYKEHHOH B )KUIKOCTH YACTH TEJIa U OT IJIOTHOCTH KUIAKOCTH

5 KoHcTpyupoBaHue apeomeTpa WIM KOHCTPYMPOBAHUE JIOJKH U ONPEAEIEHUE €€ Ipy30-
HOABEMHOCTH

Pazoen 5. Paboma u mownocmo. Suepeus

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecusi phlyara.
[TpumeHeHue mpaBuia paBHOBECHs pbluara K 610Ky. «3omo0toe mpasmio» mexanuku. KITJI mpo-
CTBIX MeXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckast sHeprusi. Kunetndeckas v noteHuuyanbHas sueprus. [Ipespaiienne oqHoro Buia
MEXaHUYECKON IHEPTUHU B JPYTroid. 3aKOH COXpPAHEHHUS SHEPTUH B MEXAHHKE.

JeMoHCcTpanuu

[Tpumepsl MPOCTHIX MEXAaHU3MOB

Jlabopamophvie pabomol u onvimol

1. Onpenenenue paboThI CUIIBI TPEHHSI TP PABHOMEPHOM JBMKEHUU TeJia M0 TOPU30HTATBHON
MOBEPXHOCTHU

2. UccnenoBanue ycloBUl paBHOBECHS pbluara

3. Usmepenne KII/] HakTOHHOM MIIOCKOCTH

4. 3yuyeHne 3aK0OHa COXPAHEHUS MEXaHUYECKON SHEPTUU

8 KJIACC
Paszoen 1. Tennosuvie senenus

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOpUM CTPOEHMs BeulecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYI. ONBIThI, TOATBEPKIAIONINE OCHOBHBIE MOJIOXKEHUS MOJIEKYJISPHO-
-KUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSHUYN BemecTBa. Kpucraminueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUAKOCTEH M TBEPABIX TSI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KWHETUYECKON Teopru. CMaunBaHUe W KaNWJUIApHBIE siBJIeHUs. TemioBoe pacim-
pPEHHE U CHKaTHeE.
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Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEINIOBOTO ABUKEHUS YaCTHLI.
Buytpennsst sneprust CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPIUU: TEIUIonepeaada U coBeplie-
HUe paboThl. Busl Temonepeaayn: TeIIONPOBOAHOCTD, KOHBEKIIHS, U3TyUYeHHE.

KonmuecTBo TemiaoThl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH U TEeIIOBOE PaBHO-
Becue. YpaBHEHUE TeIioBoro Oamanca. [lnaBineHne u oTBepAeBaHME KPUCTAIUIMYECKUX Be-
IECTB. Y enbHas TeruioTa IiaBieHus. [lapoobpazoBanue u konaeHcanus. Mcnapenue (MC).
Kunenue. Y aenpHas Temnora mapoodpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTyphbl KUTIEHUSI OT aTMO-
cdepHoro gasineHus. BraxxHocTs Bo3ayxa.

OHeprus TOIUIMBA. Y JelbHAs TEIUIOTA CrOPaHUs.

[Tpuniuns! pabote! TemmoBbix neurareneid. KIT/[ teroBoro asuratens. TernoBeie qBUTaTENN U
3ammTa okpyxatomend cpenabl (MC). 3akoH coxpaHEHUsI U TIPEBPAICHUS! SHEPTHH B TETUIOBBIX
npoueccax (MC).

JeMoHcTpanuu

. Habmronenne OpOyHOBCKOTO JBUKEHHS

. Habmonenue nuddysun

. Habnmronenue siBjeHuit cMaunBaHus ¥ KaWUISIPHBIX SBICHUN

. Habnroienue TemnoBoro pacimupeHus Tein

. I3meHeHue naBieHus ra3a npyu M3MEHEHNU 00bEMa U HarpeBaHUU WM OXJIAXKICHUU

. [IpaBuiia u3amMepeHus TeMieparypsl

. Buasl Tenonepenaun

0N N L AW~

. OxytaxkieHue pyu COBEPILIEHUU pabOThI

9. HarpeBanue npu coBepiieHnH paboThl BHEITHUMHU CUIAMU

10. CpaBHEeHME TEMIIOEMKOCTEN Pa3IMYHBIX BELIECTB

11. HaOnronenne KAIeHus

12 .HabnroaeHue MocTOSHCTBA TEMIIEpaTyphl IPH IJIaBICHUN

13. Monenu TENJIOBBIX ABUTATEIEH

Jlabopamopmvie pabomul u onvimol

1. OnpITHI IO OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYIISIPHOTO IPUTSKEHUS

2. OnbITHI MO BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa

3. OnbIThI 10 HAOTIOEHHUIO TEINIOBOTO PACIIMPEHMSI Ta30B, )KUIKOCTEN U TBEPIBIX TEI

4. Ompenernenre JaBJICHUS BO3/1yXa B OaJlJIOHE MIMPHUIIA

5. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCHMOCTh JaBIIEHUSI BO3[yXa OT €ro o0bhEMa M HarpeBaHUs
WJIU OXJIaXKICHUS

6. [IpoBepka TUMOTE3bI JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETpUYE-
CKOH TpyOKe OT TeMIepaTypbl

7. HabnroieHre u3MeHeHHsI BHYTPEHHEHN SHEpruM Tella B pe3ylb-TaTe TeIUIonepeaauu U paboThl
BHEIITHUX CHJI

8. HccnenoBanue siBIEHUS TEIJIOOOMEHA MTPU CMEIIMBAHUU XO-JIOJHOM U ropsiuei BOAbI

9. Ompenenenne KOJIMYECTBA TEIIIOTHI, MOJTYYEHHOTO BOJOW MPH TEIIIOOOMEHE C HAarpeThIM Me-
TAJUTMYECKUM UIUHAPOM

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca UCIIapeHust

12. Onpenenenne OTHOCUTEILHOM BIIAXKHOCTH BO3IyXa

13. Onpenenenue yaeabHON TEMJIOTHI TUTABJICHHS JIbIA

Pazoen 2. Dnexmpuueckue u macnumuvle a61eHus

MBOY CaBMHCKaA cpeaHAs WKoNa



OnekTpusanusa Tei. J[Ba poaa 3JeKTpuUYecKuX 3apsanoB. BzaumoaencTBue 3apsokeHHBIX Tell. 3a-
koH KyrnoHa (3aBUCUMOCTBH CHJIBI B3aUMOJIEUCTBUS 3apSKEHHBIX TEJI OT BEJTUYMHBI 3apsiioB U
paccTo-siHUS MEKIY TEIaMH).

Onekrpuueckoe mnosie. Hanpsok€HHOCTB anekTpuyeckoro nois. IlpuHumn cyneprno3unuu 3iek-
TPUYECKHUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu >yexkTpuyeckux 3apsiioB. DJIEMEHTapHBIN 3ieKkTpuueckuil 3apsan. CTpoeHue aroma.
[TpoBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

DJIEKTPUYECKUI TOK. Y CIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. MICTOYHMKH MOCTOSSHHOTO
TOKa. JefcTBUS AJIEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUYECKUU
TOK B )KMJIKOCTSIX U ra3ax.

Onexkrpuueckas uenb. Cuia Toka. DieKTpudeckoe HarpspkeHue. COnpoTUBIIEHHE NPOBOIHUKA.
VY aenbHOEe conpoTUBiIEHKE BellecTBa. 3akoH OMa s yyactka uenu. [locnenoBarensHoe u na-
pajIeIbHOE COEIMHEHNE TPOBOIHUKOB.

Pabora u MOLTHOCTH 3JEKTpUUECKOTO TOoKa. 3akoH J[xoyns— JleHma. DnekTpudyeckue Lenu u
MOTPEOUTENH SIEKTPUUECKOI dHep-ruu B ObITY. KopoTKoe 3aMbIkaHue.

[locTostHHBIE MarHuThl. B3anmonelcTBUE MOCTOSHHBIX MarHuToB. MaruutHoe moje. Mar-
HUTHOE 110J1€ 3eMJIM U €ro 3HaueHue JUIsl xKU3HU Ha 3emuie. OnbIT Opcrena. MaruutHoe mose
ANEKTPUYECKOrO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBME MarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM. DJIEKTPOABUIATENb TOCTOSHHOTO TOKa. Vcnosib30BaHne 3J€KTPOABUTa-
TEJIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apazes. SBneHue snekTpomMarHuTHOW MHAYKUMU. [IpaBuno Jlenuma. DnektporeHepa-
Top. CriocoObl MOMyYeHUs AIIEKTPUIECKON IHEPTHH. DIEKTPOCTAHIIMU HA BO3OOHOBISEMBIX HC-
TOYHHUKAX SHEPTUU.

JeMmoHcTpanumn

DnexTpu3anus Tel

JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apsI-KEHHBIX TEJ

Y CTpolCTBO M ACHCTBHE 3JIEKTPOCKOIA

DnekTpocTaTH4ecKast HHIYKIUS

3aKOH COXpaHEHMsI SJEKTPUUECKUX 3apsiIoB

[IpOoBOIHUKY M TUATEKTPUKH

MonenrpoBaHue CHIIOBBIX JIMHUI 2JIEKTPUUECKOTO OIS

VcTOYHMKH IOCTOSTHHOTO TOKA

JlercTBUA 2IIEKTPUYECKOTO TOKA
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. DIIEKTPUUECKUH TOK B )KHIKOCTH

—
—

. 'a30BBI111 paspsn
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. I3MepeHune cuibl TOka aMIepMeTpoM

[
(8]

. I3MepeHnue 31eKTprUuecKoro HampsiKeHHs] BOJIbTMETPOM

—
~

. Peoctat u Mara3uH cOIpOTUBIICHUI
. B3anmopeiicTBre MOCTOIHHBIX MAarHUTOB

—_—
AN D

. MO,Z[CJII/IpOBaHI/IC HCBO3MOXHOCTH pa3ACJICHUS ITOJIOCOB MarHuTa

—_
2

. MO,Z[CJII/IpOBaHI/IC MAarHUTHBIX HOJEH NOCTOSHHBIX MarHUTOB

—
o0

. OneIT Dpcrena

—_
Ne)

. MarautHoe nosie Toka. DJIeKTPOMarHUT

[\
O

. JlelicTBME€ MAarHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM.

N
[

. SHGKTPO)IBI/IFaTeHB IOCTOAHHOI'O TOKa
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22. UccnenoBaHue SBICHUS 3JIEKTPOMAarHUTHON MHIYKIIMHA

23. Onbrtel @apazes

24. 3aBUCUMOCTD HaIpaBJICHUsI MHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHUS

25. DIEKTpOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnvie pabomul u onvimoi

1. OnbIThl 10 HAOTIOACHUIO STIEKTPU3ALMH TeJ UHIYKIIUEH U IPU CONPUKOCHOBEHUH

2. WccnenoBanue NeiCTBUS 3JIEKTPUUECKOTO MOJS HA MPOBOJHU-KU U TUAIEKTPUKU

3. Cb6opka u npoBepka pabOThI FTEKTPUUECKON 1IETTH TOCTOSTHHOTO TOKA

4. V3mepeHue U peryJvupoBaHue CUJIbl TOKa

5. M3mepeHue U peryaupoBaHue HAIPSKEHUS

6. WccrnenoBaHue 3aBUCUMOCTH CHUJIbI TOKA, HAYIIETO Y€pe3 pPe-3UCTOP, OT CONMPOTUBIICHUS pe-
3UCTOpa U HANPSDKEHUS Ha pe3U-CTOPE

7. OnbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO CO-IIPOTUBJICHUS MPOBOAHUKA OT
€ro JUTMHBI, TUIONIA/I TONepPed-HOro CeYeHHs U MaTepuana

8. IIpoBepka mpaBuia CIOXKEHHUS HAMPSHKEHUN MPU MOCIE0BA-TEILHOM COSAMHEHHUH JIBYX pe-
3UCTOPOB

9. TlpoBepka mpaBuiia Jyuisi CUJIbI TOKA MPU NapaieIbHOM COeTMHEHUU PE3UCTOPOB

10. Onpenenenue paboThI IIEKTPUUECKOTO TOKA, UIYILIETO YepPe3 PE3UCTOP

11. Onpenenenne MOITHOCTH JEKTPUUECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYILIETO Y€pe3 JaMIIOUKy, OT HAIPsHKEHUS Ha HEl
13. Onpenenenune KIIJl narpeBarens

14. ViccnenoBanre MarHUTHOTO B3aWMOJICHCTBUS TOCTOSTHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO IMOJISI TIOCTOSIHHBIX MAarHUTOB IPU UX OOBEIMHEHUH U Pa3AeTICHUH

16. VccnenoBanue AeMCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHIIbI B3aUMO/ICH-CTBUS KATYIIKH C TOKOM M Mar-
HUTA OT CHUJIbI TOKA U HAIlpaBJiie-HUsl TOKA B KaTYIIIKe

18. 3y4yeHue AeMCTBUS MarHUTHOTO TOJISI HAa MTPOBOJIHUK C TOKOM

19. KonctpynpoBanue u usydeHue paOOThl JEKTPOJBUTATENs

20. Uzmepenne KIIJ] anekrponBUraTesibHON YCTaHOBKU

21.O1BITEI TIO WCCIICIOBAHUIO SBIICHUS AJICKTPOMArHUTHOW WHIYKIIMU: HCCIICIOBAHUE M3MCHE-
HUH 3HAYEHUS U HATIPaBIEHUS MHAYKIIMOHHOTO TOKA

9 KUIACC
Paszoen 1. Mexanuueckue sanenus

Mexanuueckoe aBrxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh Me-
XaHWYECKOTO ABMKEHUS. PaBHOMEpHOE MpsMONMHENHOE JBHKEeHHE. HepaBHOMepHOE MpsAMOIH-
HelHoe aBuxkeHue. CpeHss 1 MTHOBEHHAs! CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBH)KEHUH.

VYckopenue. PaBHoyckopeHHOe nipsiMontiHeitHOe nBmkeHne. CBoboaHoe maaenne. Onwithl [ a-
JIUIIes.
PaBHOMepHOE JBMKEHHUE MO OKpYXHOCTHU. [lepruon u yactoTta obpamienus. JIuneitHas u yrionas
ckopocTU. LleHTpoCTpeMUTENIBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Herorona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. Ilpunnun cy-
MEPIO3ULIAN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEeHHUS! CKOJBXEHHS, Cujla TPEHHs MOKOS,
JIpyrue BUbI TPEHUS.

MBOY CaBMHCKaA cpeaHAs WKoNa



Cuna TSXKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOIHOTrO MaieHus. JIBruxkeHue
rianeT Bokpyr Comnnna (MC). IlepBas kocmuyeckast ckopocTb. HeBeCOMOCTh U IEperpy3KH.
PaBHOBecue MatepuanbHON TOYKH. AOCONMIOTHO TBEPIOE Teso. PaBHOBecue TBEPIOTO Tena C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxkecTH.
Nmnynsc Tena. Msmenenue nmiyinbca. Mmmnynbsc cuibl. 3aKOH COXpaHEHUs UMITyJsbca. Peak-
tuBHOE nBwkeHue (MC).
Mexannueckasi pabota u MOITHOCTb. PaboTa cuit TskecTd, ynpyroctu, TpeHus CBsi3b SHEPTUU
u pabotsl [loTeHnuanbHas 3Heprus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHuans-
Hasl PHeprus ckaroil npyxuuel. Kunernueckas sHeprusi. Teopema 0 KuHe- THYECKOM SHEPTHUU.
3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUH.
JeMoHcTpanuu
1. HalGmroneHrne MeXaHU4eCcKOro JBH)KEHUS Tella OTHOCHTEIBHO Pa3HBIX TE OTCUETa
2. CpaBHeHue NyTell U TPACKTOPUN ABMXKEHHS OJHOTO M TOTO € Tela OTHOCUTEIBHO Pa3HbIX
TEJ OTCYETA
3. V3MepeHue CKOPOCTH M YCKOPEHHUS MPSMOIUHEHHOTO JBUKCHUS
4. HccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOI'O ABMXKEHUS
5. HaOmtoneHue IBUKEHHS TeJa MO OKPY>KHOCTH
6. HabnroieHne MexaHU4eCKuX SIBJICHUM, IPOUCXOIAIINX B cucTteMe orcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOuHeTa pU3uKu
7. 3aBUCHMOCTb YCKOPEHHUS T€a OT MACChl Teja U JEHCTBYIOLIEH Ha HETO CUJIbI
8. HabmioneHue paBeHCTBA CHII TIPY B3aUMOJICHCTBUU TET
9. V3MeHeHue Beca Tena Mpu YCKOPEHHOM JIBHKEHUU
10.Ilepenaua umiryiabca Ipu B3aUMOJEHCTBUH TEJ
11.ITpeobpazoBanusi IHEPTUH MPU B3AUMOACHCTBUU TEI
12.CoxpaHeHne UMIyJbca Mpu HEYNIPYTroM B3auMOACHCTBUU
13.CoxpaHeHre UMITyIIbca TTPH aOCOTIOTHO YIPYTOM B3aUMOICHCTBUH
14 . HaGnroneHne peakTUBHOTO JIBHIKEHHUS
15.CoxpaHeHre MEXaHMYECKOH SHEPTUH ITPU CBOOOHOM MaJeHUH
16. CoxpaHeHne MEXaHMYECKOM HEPTUU NTPU JBUKEHHUH Teja M0 JEHCTBUEM MPYKUHBI
Jlabopamopmvie pabomul u onvimol
1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa M JajdbHEHIIEr0 paBHOMEPHOT'O JIBHXKEHMS LIapHKa
WJIN TEJIEKKH
2. OmpenerneHne cpeHe CKOPOCTH CKOMbKEHUs OpyCcKa WM JBHKEHUS MIapuKa M0 HAKIOHHOU
MJIOCKOCTH
3. Omnpenenenue yCKOpeHHs Tejla Py PAaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM MJI0CKOCTH
4. MUccnenoBaHue 3aBUCHUMOCTH NyTH OT BpPEMEHH MpPH PAaBHOYCKOPEHHOM JBIKEHUHU 0e3
Ha4aJIbHOW CKOPOCTH
5. TlpoBepka TMITIOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4yaIbHON CKOPOCTH MyTH
OTHOCSITCS KaK psAJl HEYETHBIX YK CEJI, TO COOTBETCTBYIOLIME TPOMEKYTKH BPEMEHH OJJMHAKOBBI
6. WccnenoBanue 3aBUCUMOCTH CUJTbI TPEHUS CKOJIbKEHHUS OT CHJIbl HOPMAJIBHOTO JIaBJICHUS
7. Omnpenenenue K03PPUIMEHTA TPEHUS CKOIBKEHUS
8. OmpeneneHue KECTKOCTH MPYKUHBI
9. Omnpenenenne pabOThHl CHIIBI TPEHUSI IPU PAaBHOMEPHOM JIBUKEHHUH Tella M0 TOPU30HTAIBHON
MOBEPXHOCTHU
10. Ompenencarie pabOTHl CHIIBI YIPYrOCTH TPH TOIBEME Tpy3a C MCIOIH30BAHHEM HEIO-
JBUKHOTO U TIOJIBUYKHOTO OJIOKOB
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11.M3y4yenue 3ak0Ha COXpAHEHUS SHEPTUU

Pasoen 2. Mexanuueckue xonebanus u 60.11bl

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHUI: MEPUOJI, YaCcTOTa, aMILIH-
Tyna. MareMaTH4ecKuil U NpyKUHHBINA MasgTHUKU. [IpeBpalienne sHEpruu npu KojaedareaIbHOM
JIBIKEHUM.  3aryxawoluue kosiebanus. BoiHyxkneHHble konedanus. Pesonanc. Mexanuueckue
BOJIHBL. CBOMCTBA MeXaHMYeCKuX BOJH. IIpomonbHble U monepedHble BOJHBI. JlJIMHA BOJHBI U
CKOpOCTb €€ pacnpocTpaHeHus. MexaHu4yeckre BOJIHBI B TBEPAOM Tejle, CEHCMUUECKUE BOJIHbI
(MO).

3ByK. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. IHQpa3ByK U yJIbTpa3ByK.
JeMoHcTpanuu

1. HaGmronenue koneGaHuii Te MO JEHCTBUEM CUJIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. HaGnronenue kose0aHmii rpy3a Ha HUTH M HA TIPYXHHE

3. HabmroieHue BBIHYKJIEHHBIX KOJI€0aHUI U pe30HaHca

4. PacipocTpaHeHue NMPO0IbHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN)

5. HaGumroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKyCTUYECKHI pe30HAHC

Jlabopamophvie pabomovl u onvimol

1. Onpenenenne 9acTOThI U IEpHOa KOJIeOaHU MaTeMaTHYECKOTO MasITHAKA

2. Onpenenenne 9acTOTHI U TIEPHOJIa KOIeOaHUH TPY>KUHHOTO MasiTHUKA

3. UccnenoBaHue 3aBUCUMOCTH ITEpHOJia KoJIeOaHUH MOABEIIEHHOTO K HUTHU Tpy3a OT JAJIMHbI HU-
TH

4. UccnenoBaHue 3aBUCUMOCTH NepHOAa KoeOaHUH NPY>KUHHOIO MasgTHUKA OT MAcChl Ipy3a

5. IlpoBepka HE3aBUCUMOCTH Iiepuoja KojebaHuil rpy3a, HOJBEIIEHHOIO K HUTH, OT Macchl Ipy-
3a

6. OnbITHI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTb NEpHOAa KOJIeOaHUH MPYKUHHOIO MAasTHUKA OT
MAacchl Ipy3a U )KECTKOCTH NPYKUHBI

7. U3mepenne yckopeHus CBOOOIHOTO TMaIeHUs

Paszoen 3. Dnexmpomacnumnoe none u 31eKmpomMacHumHule 80JIHbL

ONEeKTpOMarHUTHOE ToJje. DJIEeKTPOMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH
[IIkana 371€eKTPOMAarHUTHBIX BOJIH. Vcoab30BaHUE 3JE€KTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI-
31.

OnexkTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BolHOBBIE cBOICTBA CBETA.
JeMoHcTpanuun

1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH

2. BonHoBBIE CBOMCTBa CBETA

JlaGopaTopHbie pabOThI U OTIBITHI

1 U3y4yeHnue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOLIBI0 MOOUIIBHOTO TeleoHa

Paszoen 4. Ceemosvie aenenus

JlyueBas mozens cBeta. Mcrounuku ceera. [IpsMonnHeliHoe paclipocTpaHEHHE CBETA. 3aTMEHMUS
Connua n Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

ITpenominienne cBera. 3akoH mpenoMieHus cBera. IlonHoe BHyTpeHHee oTpakeHue csera. Mc-
M10JIb30BAHNE TIOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xon myueit B nuu3ze. OnTuyeckas cuctema ¢oToamnmapaTta, MUKPOCKOIA M TeJIeCKoIa
(MC). I'na3 kak onTu4eckasi CucteMa. bJIu30pyKoCTh U 1aTbHO30PKOCTb.

Pasnosxenue 6enoro ceera B criektp. OnbiThl HetoToHA. CrioskeHre CrieKTpalibHbIX 1IBETOB. Jluc-
nepcus CBeTa.
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JeMoHcTpanu

[IpssMOnMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300paXkeHUA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiienue ceera.

OnTUYECKUN CBETOBOI.

Xox ydeit B coOuparomiei JTuH3e.

XoJ 1ydei B pacCEeUBaroIleu JIMH3E.

XNk WD =

[Tonydenue n306pakeHui ¢ TOMOIIBIO JINH3.

9. Ilpunuun aeicTBus GoToanmapara, MUKPOCKOIA U TEJIECKO-TIA.

10.Mognens riasa.

11.Pa3znoxxenue 6enoro cBeTa B CHEKTP.

12.ITomyuenue 6enoro cBeTa Mpu CIOKCHUH CBETa Pa3HBIX IIBETOB.

Jlabopamophvie pabomvl u onvimol

1. UccnenoBanue 3aBUCMMOCTH YIJIa OTPAaKEHUSI CBETOBOTO JIyda OT yrijia MMajJeHHusl.

2. V3ydyeHnue xapakTepUCTHK N300pakeHHsI IPEAMETa B IUIOCKOM 3epKaJie.

3. WccnenoBanue 3aBUCMMOCTH yTJla MPEJIOMIICHHS] CBETOBOI'O JIyya OT yIJia MaJeHUsl Ha TPaHU-
1€ «BO3yX—CTEKJIIOM.

4. Tony4ueHne N300paXKeHUI ¢ TOMOIIHIO COOMPAOIIEH JIMH3BI

5. Onpenenenne POKYCHOTO PACCTOSTHHSI U OTITUYECKOM CHITBI COOMPAFOIIEH JTMH3BI.

6. OnbITHI 110 Pa3JIOKEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. OnBITHI 110 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOICHUN Yepe3 [IBETOBbIC (DUIIBTPHI.
Pa3nen 5. KBaHTOBLBIE SIBJIEHUS

Omneitel Pesepdopna u mmanerapHas mozaens aroma. Mojaens atoma bopa. Mcnyckanue u mo-
rIolIeHNe cBeTa aToMoM. KBaHThI. JInHENHYaTbIe CIEKTPHI.

PagnoaktuBHOCTH. Anb(da-, 6eTa- U ramma-usnydeHus. CTpoeHue aroMHoro siapa. HykinoHHas
MoJieIb aTOMHOTO sJipa. V30Toms!.

PaanoaktuBHbIE TpeBpaienus. [lepuosa morypacmaia aTOMHBIX sJIED.

SAnepHble peakiuy. 3aKOHbBI COXPaHEHUS 3apsI0BOTO M MAaCCOBOIO YMCEN. DHEPrus CBSI3U aTOM-
HBIX sep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a U neneHus saep. VICTOUHMKM SHepruu
Comnnna u 3831 (MC).

SnepHas sHepreTuka. /leificTBus pagroaKTUBHBIX W3Iy4eHUH Ha kuBble opranu3msl (MC).
JeMoHcTpanuun

1. CriekTpbl U3JIy4€HUs U TOTJIOLICHHUS.

2. CrexTpbl pa3IM4HbIX I'a30B.

3. CexTp Bogopo/a.

4. HabmroeHue TpekoB B kamepe BuibcoHa.

5. Pabora cuérurka HOHU3UPYIOIUX U3ITYyYECHUH.

6. Perucrpanus usiny4eHus IpUPOAHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamoprvie pabomobl u onvimol

1. HaGmroieHue CIUTOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITYUEHUS.

2. VccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHU YACTHIIBI IO TOPMO3HOMY IyTH (110 (hoTorpadu-
SM).

3. Usmepenne paagnoakTHBHOTO OHA.

Tlosmopumenvrno-obo0owarowut Mooyisb
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[ToBTOpHUTENBHO-0000IIAOIIMIT MOTYJIb TPEAHA3HAYCH JUIsl CHCTEMATH3alMK U 000OIIeHUs
MPEIMETHOTO COACPIKAHUSI U OTBITA ACITETLHOCTH, TPUOOPETEHHOT'O MPU H3yYEHUH BCETO Kypca
Gu3MKY, a TaKke ISl MOATOTOBKHM K OCHOBHOMY TOCYAapCTBEHHOMY DK3aMEHY MO (hU3HUKE st
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeaIMeT.

[Tpu n3yueHun JTaHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BHUJIBI ICITEILHOCTH, HA
OCHOBE KOTOPBIX 00ECIEUNBACTCS TOCTHKEHUE MPEIMETHBIX U METANpPEMETHBIX TUIaHUPYEMBIX
pe3ynbTaToB 00ydeHus, POpMHUPYETCsl eCTECTBEHHOHAayUHasi TPAMOTHOCTb: OCBOCHHE Hay4HBIX
METOJIOB HUCCIIEIOBAHUS SABJICHUN MPUPOJBbI U TEXHUKH, OBJIAJCHUE YMEHUSMU OOBICHATH (HU3H-
YEeCKHUEe SBJICHUS, IPUMEHSS MOTy4YeHHbIe 3HAHUS, pelIaTh 3aJjaud, B TOM YHCJIe KaYeCTBEHHbIE U
AKCIIEPUMEHTAIbHBIC.

[MpuHIMMHMATEHO AEITEILHOCTHBIA XapaKTep JAHHOTO pa3JieNia peann3yercs 3a CYET TOro, u4To
yuaniiecs BHITOIHSIOT 33/1aHusI, B KOTOPBIX MM IPE/IaraeTcs:

HA OCHOBE IOJIYYCHHBIX 3HAHHWH pPacro3HaBaTh U HAYYHO OOBSICHATH (U3MUYCCKUE SBIICHUS B
OKpYKarolllel MPUPO/Ie U TOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEOBAHUS (PU3NYECKUX SIBJICHUN, B TOM YHUCIIE JIsl TIPOBEP-
KU TUIOTE3 U TOTyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HaydHble OCHOBBI HanOoJliee Ba)KHBIX JOCTHIKEHHUH COBPEMEHHBIX TEXHOJOTHIA,
HaIpUMep, MPAKTHYIECKOTO MCIIOIH30BAHMS PA3IMYHBIX HCTOYHUKOB YHEPIHH HAa OCHOBE 3aKOHA
MPEBPAICHIS H COXPAHCHHSI BCEX U3BECTHBIX BUIIOB SHEPTHUHU.

Kaxxmast 3 TeM JaHHOTO pasjieNia BKIIYAeT IKCIEPUMEHTAIBHOE HCCIIeI0OBaHUE 0000IIA0IETro
xapakrtepa. Pazien 3aBepinaercsi mpoBeAeHUEM TUAarHOCTHYECKOM M OLEHOYHOU paboThI 3a KypC
OCHOBHOI1 IIKOJIBI

IIVTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

N3zyuenne pusznku B 7-9 Kinacce HapaBJIeHO HA JOCTH)KEHUE 00YJarOIUMKCS TMYHOCTHBIX, Me-
TalpeIMETHBIX U NMPEAMETHBIX PE3YyIbTaTOB OCBOCHHUS yU€OHOIO MpeIMeTa.

JUYHOCTHBIE PE3YJBbTATDBI

Ilampuomuueckoe 6ocnumanue:
MPOsIBIIEHUE UHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3UUYECKOI HAYKH;
[IEHHOCTHOE OTHOIIEHHUE K TIOCTHKEHUSIM POCCUICKUX YUEHBIX -(DU3UKOB.
I'padsicoanckoe u 0yxo8HO-HpascmeeHHoe 60CNUMAaHue:
TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B OOCYKIEHUHM OOIIECTBEHHO3HAUYMMBIX U 3TUYECKUX MPO-
0JieM, CBSI3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM JOCTHKEHUM (PU3UKU;
OCO3HAHUE BAKHOCTH MOPATIbHOATUYECKUX MTPUHIIMIIOB B JIEATEILHOCTH YYEHOTO.
Dcmemuveckoe socnumatiue.
BOCITPUSITHE ICTETUYECKUX KAa4eCTB (PU3NUECKON HAyKU: €€ TApMOHHYHOTO MOCTPOCHHUS, CTPOTO-
CTH, TOYHOCTH, TAKOHUYHOCTH.

Llennocmu nayuno2o nosHanus:
OCO3HaHHE IIEHHOCTH (PU3NYECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIENH COCTABIISIIOLEH KYJIbTYPHI;
pa3BUTHE HAYYHOU JIFOO03HATEIHFHOCTH, MHTEPECA K MCCIIEI0BATEIIbCKON NeITEILHOCTH.
DopMHUpPOBaHUE KYIBTYPHI 3/I0POBbSI M SMOIIMOHATHHOTO OJIATOTIONYYHS:
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OCO3HAHWE IEHHOCTH Oe30macHoro obpa3a XKHU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTH TIPaBHJI OE30MMACHOTO MOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, ¢ JIEKTPHUUECKUM WU
TEIJIOBBIM 000pYZI0BAaHUEM B JOMAIIIHUX YCIOBUSAX;

c(hOpMUPOBAHHOCTH HaBbIKA pe(ICKCHH, IPU3HAHUE CBOETO IIPaBa Ha OMIMOKY M TAKOTO Ke Ipa-
Ba y JIpYTOro 4YeJIOBEKa.

Tpyoosoe 6ocnumanue:

aKTHBHOE YyYacTHE B PEIICHUM NMPAKTUYCCKUX 3a7ad (B paMKax CEMbH, IIKOJIBI, TOpOja, Kpas)
TEXHOJIOTHYECKOW M COIMAIIbHOW HAMPABJICHHOCTH, TPEOYIOMMX B TOM YHCIC U (U3HMYCCKUX
3HAHUM;

UMHTEpPEC K MPAKTHUECKOMY HM3YUCHHUI0 Tpodeccuil, CBSI3aHHBIX C (PU3UKOMA.

Dkonoeuueckoe socnumarue.

OpHEHTAINS HA MPUMEHEHHE (GU3NUYCCKUX 3HAHUHU IS PEHICHUS 33/1a4 B 00JIACTH OKPYXKAIOIICH
cpenbl, MIAHUPOBAHUS MOCTYINKOB U OLICHKHM MX BO3MOXKHBIX MOCIJIEICTBUN JUISI OKpYKAroIlIen
Cpebl;

OCO3HaHHE TIO00ATBHOIO XapaKTepa AKOJOTMYECKUX MPOOJIeM U MyTed UX pelieHusl.
AnanTanusi 00y4aromerocs K U3MEHSIOUIMMCS YCIIOBUSM COLIMATIbHOM U IPUPOTHOM CpeJibl:
MOTPeOHOCTh BO B3aMMOJCHCTBUU TPU BBIMOJIHEHUU HCCICAOBAHUN W MPOCKTOB (PU3MUYECKON
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JESITeIbHOCTD;

nOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHWU, B TOM YHCIe (POPMYIHPOBATH UICH, TOHSITHUS,
TUTIOTE3bl O (PU3UYECKUX OOBEKTAX W SIBICHUSX;

OCO3HaHUe AehUIIUTOB COOCTBEHHBIX 3HAHMHN M KOMIIETCHTHOCTEH B 001acTH (PU3UKHU;
MJJAaHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PM3MYECKUX 3HAHUM;

CTPEMIICHHE aHAJIM3UPOBATh U BBIABIISATH B3aUMOCBS3U IIPUPO/IbI, OOIIECCTBA U SKOHOMHUKH, B TOM
YHCIIe C UCTIOIb30BaHUEM (PU3UUECKHUX 3HAHUM;

OIICHKAa CBOUX JEHCTBUI ¢ y4ETOM BIHMSHHS HAa OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TJI00ATBHBIX
IMOCJICICTBUH.

METAIIPEJMETHBIE PE3YJIbTATDI

YHnusepcanvuvie nosnasamenvuvie oeticmsus

bazosvle nocuueckue oeticmeus:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH 00BEK-TOB (SIBJICHMUIA);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCHU(UKAIMKU, OCHO-BaHUS ISl 0000IIEHUs U CpaB-
HEHHS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBaeMBbIX (pakTax, JaHHBIX U HAOIIOe-
HUSX, OTHOCSAIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBIIATh NTPUYMHHO-CJICJACTBEHHBIC CBSI3W MPHU M3YYCHUH (PU3NUECKHUX SIBJICHUH M IPOIIECCOB;
JIenaTh BBIBOJBI C UCTIOJIb30BAaHUEM JICTYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUCHUN, BBIIBUTAThH
TUTIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEIINYUH;

CaMOCTOSITENIbHO BBIOMPATh CIOCOO pelieHusl y4eOHOU ¢u3nyeckoil 3amauu (cpaBHEHUE He-
CKOJIbKMX BapUAHTOB PELICHUS, BBIOOP HanOoJee MOAXOASIIEro ¢ YI46TOM CaMOCTOSTEIHHO BhI-
JIEJICHHBIX KPUTEPUEB).

basoevie ucciedosamenvckue oeticmeusi:

HCITOJIH30BaTh BOIMIPOCHI KaK MCCIIEI0BATEIBLCKII HHCTPYMEHT TTO3HAHNS,

MPOBOJIUTH IO CAMOCTOSITEIHPHO COCTABJIEHHOMY TUTaHY ONBIT, HECIIOKHBIN (DPU3HUUECKUIN DKCIIe-
PUMEHT, HEOOJIBIIIOE HCCeoOBaHNE (PU3UIECKOTO SIBJICHUS,

MBOY CaBMHCKaA cpeaHAs WKoNa



OILICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAILINIO, TTOTYYEHHYIO B XO/I€ HCCIIeI0Ba-
HUS WIHA SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyIUpPOBaTh OOOOIIEHMST M BBIBOJABI 10 pe3ysbTaTaM MpPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIICIOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JajibHEWIee pa3BUTHE (U3NUYECKUX IPOIECCOB, a TAK)KE BBIIBU-
raTh NPEANOI0KEHH 00 UX Pa3BUTHH B HOBBIX YCIOBHSX U KOHTEKCTAX.

Paboma ¢ ungopmayueri.

MPUMEHSTh Pa3jMuHble METOJIbl, HUHCTPYMEHTHI U 3aIllpOoChl NPHU MOUCKE U 0TOOpe MHpOpMaLUu
WIH JAHHBIX C YYETOM MPEATIOKEHHON yueOHo#l Gu3ndeckoii 3a1auu;

AHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(OPMALIUIO PA3IUYHBIX BUIOB U
dbopM TpeICTaBICHNUS;

CaMOCTOSITENIFHO BEIOMPATh ONTUMAIBbHYIO (POPMY IIPEACTaBICHHS HH()OPMAIIMH U WILTIOCTPUPO-
BaTh pellacMble 3a7a4d He- CIIOKHBIMU CXEMaMU, TuarpaMMaMu, HHOU rpadukoil U ux KOMOH-
HAIUSMHU.

Yuusepcanvuvie kommyHukamusHwvle deticmaus

Obuwenue:

B X0Jie 00CyX/IeHUs1 yueOHOr0o MaTepuaia, pe3ylbTaToB Jab0paTOpHBIX padOT U MPOEKTOB 3aja-
BaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOM TeMbI M BBICKAa3bIBaTh MJEH, HAIICJICHHbIE Ha pelle-
HUE 337a4 U NMOJIep KaHue 0J1aroenarelbHOCTH OOIICHHUS;

COIIOCTABJISITH CBOM CYXKJCHHS C CY)KICHUSMH JAPYTHX YYACTHUKOB JHaiora, 0OHApyKUBATh pas3-
JUYHE M CXOJICTBO MO3UIUH; BRIPAXKATh CBOKO TOYKY 3PCHHS B YCTHBIX U MHCHBMEHHBIX TEKCTaX;
MyOIMYHO TPEJCTABIATh PE3YNIbTAThl BBIOJIHEHHOTO (PU3MUYECKOTO OMbITa (IKCIEPUMEHTA, HC-
CJIEIOBaHMS, IPOCKTA).

Coemecmuas dessmenbHOCMb (COMPYOHULECMBO0):

MOHUMATh U UCMOJIb30BaTh MPEUMYIECTBA KOMAHAHON M MHIWBUyaTbHOU pabOThI IpH pellie-
HUU KOHKPETHOHN U3ndecKoi mpoOIeMsl;

NPUHUMATD TETTH COBMECTHOW NeSTENbHOCTH, OPTaHM30BBIBATh JACHCTBUS MO €€ JOCTHKEHUIO:
pacrpenenaTb poiid, 00CYK1aTh MPOLIECCH U PE3YJIbTaThl COBMECTHOM pabOThI; 00001IIaTh MHE-
HUS HECKOJIBKHUX JIIOJICH;

BBITIOJIHATH CBOIO YacTh padOThI, JOCTUTas KauyeCTBEHHOI'O pe-3yJibTaTa 10 CBOEMY Halpasie-
HUIO U KOOPJAUHUPYS CBOU JECUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;

OIICHMBATh KaueCTBO CBOETO BKIJIaJa B OOIIMII MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO chop-
MYyJTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuusepcanvuvie pecynsimuenvie oeticmaus

Camoopeanuzayus:

BBISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYaIUsX, TPEOYIOMUX JUIsl peleHus: Gpusnde-
CKUX 3HAHUM;

OPUEHTUPOBATLCSA B PA3NIMUHBIX IOJX0JIaX MPHHATHS PEHICHUH (MHIWBHUIYaIbHOE, MPUHATHE
pellleHus B TPYIIe, MPUHITHE PEIICHU TPYIIOi);

CaMOCTOSITENIbHO COCTaBISTh aJITOPUTM pelIeHUs PU3NYECKON 3a/a4u WIH TJIaHA UCCIICIOBAHUS
C y4€TOM HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpejsarae-
MBbIE€ BapUAHTHI PELICHU;

JienaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (peghnexcus):

JIaBaTh aICKBATHYIO OIICHKY CUTYAIlH U TIpe/jiaraTh IlaH e€ N3MEHEHUS;
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OOBSACHATH MPUUYUHBI TOCTHXKEHUS (HEAOCTUKEHUSI) pe3yIbTaTOB AEATEIbHOCTH, 1aBaTh OLEHKY
nproOpeTEHHOMY OTIBITY;

BHOCUTBH KOPPEKTHUBBI B ACATEIBHOCTD (B TOM YHUCIE B XOJI BHIIIOJHEHUS (PU3MUECKOTO MCCIE0-
BaHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSTENLCTB, H3MEHHUBIIUXCSA CUTYallui, yCTaHOBJICH-
HBIX OIIUOOK, BOZHUKIIUX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yiIbTaTa LEIH U YCIOBHUSM.

IOMOYUOHATIbHBIL UHMENTEKI.!

CTaBUTH ce0sl HA MECTO JIPYroro 4eJoBeKa B XOJE CIopa WIH AUCKYCCUU HA HAyYHYIO TEMY, TO-
HUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHUKY JPYTOro.

[TpunsiTre cedst U QPYTUX:

NPU3HABATh CBOE MPABO HA OUMIMOKY MPH pelIeHUH (PU3UYECKUX 3a7ad WM B YTBEPKACHUAX HA
Hay4yHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.

MNPEJIMETHBIE PE3YJIbTATHI

7 KUIIACC

[IpenmMeTHbIEe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh COPMUPOBAHHOCTH y 00yUa-
FOILUXCS YMEHUN:

UCIIOJIb30BaTh MOHATUA: (PU3MUECKHE U XUMHUYECKUE SBJICHHU; HAOIIOACHHUEe, YKCIIEPUMEHT, MO-
JielTb, TUTIOTE3a; CAUHHIBI (PHU3UYECKUX BEJIMYHMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS Be-
niectBa (TBEpHAOE, KUIKOE, ra3000pa3HOE); MEXAaHUUYECKOE JBUKEHHE (PaBHOMEPHOE, HEPABHO-
MEpHOE, MPAMOJUHEHHOE), TPACKTOPHS, PaBHOACHCTBYIOIIas Cui, aegopmanus (ympyras, ria-
CTHUYECKasi), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pa3nuuath sBieHus (audQysus; TEmIoBoe NBUKEHUE YaCTHUI[ BEUIECTBA; PABHOMEPHOE JBUXKE-
HUE; HEpAaBHOMEPHOE JIBIKEHUE; MHEPIS; B3aUMOJCUCTBUE TeN, paBHOBECHE TBEPMABIX TENl C
3aKpeIIEHHON OChIO BpallleHUs; epeaaya AaBJIeHUs TBEPABIMU TEIAMHU, KUAKOCTIMU U ra3aMu;
atMoc(hepHOe AaBieHUE; TUIABaHHE Tell; MPEBpAICHHUs] MEXaHMYeCKOW SHEepPruu) MO Omuca-
HUIO MX XapaKTepHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3UYECKOe
SBJICHUE;

pacno3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3NYECKUX SBJICHHUH B OKpPY)KaIOIEM MHUpPE, B TOM
ymciie (pU3ndecKue SIBJICHUs B IPUPOJE: IPUMEPHI IBHKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKH-
BOI U HEXHMBOW NMPUPOJE; ACHCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOc(hepHo-
TO JaBJICHUS Ha KUBOW OpraHu3M; IJIaBaHUE PbIO; pbIYard B TEJE YETIOBEKa; MPU 3TOM IMEPEBO-
JUTh TIPAKTHUECKYIO 3a/1ady B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIE CBOWCTBA/IPU3HAKH (PH3UYe-
CKHX SIBJICHMI;

OTHCHIBATh M3yYEHHBIC CBOMCTBA Tel U (hpU3MUECKUEe SBICHUS, UCTIONB3Yyd (PU3NUECKHe BETUUH-
Hbl (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMsl, MyTb, CKOPOCTh, CPEAHSSI CKOpPOCTb, CHIIA
YIPYTOCTH, CHJIA TSHKECTH, BEC Tela, CHJia TpeHUs, JaBjieHue (TBEPAOro Tena, )KUJIKOCTH, ra3a),
BBITAJIKUBAIOIIAs CHJIa, MEXaHUYecKasi padoTa, MOLTHOCTh, IJIEYO CHUJIbl, MOMEHT CHJIbI, KO3(-
(GUIUEHT MOJEe3HOro JAEWCTBUS MEXaHU3MOB, KMHETHYECKas U MOTEHUHaJIbHAs JHEprusi); npu
OTHMCAHUU TPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICT MCIOJB3YEMBIX BETUYHMH, UX 0003HaAUe-
HUS U eIU-HUIBI (PU3MUYECKUX BEIMYHMH, HaXOIUTh (DOPMYIIbI, CBS3BIBAIONINE TaHHYIO (QU3Nde-
CKYIO BETMYHHY C IPYTUMH BEeIHUYNHAMH, CTPOUTH TpadUKH U3y4EeHHBIX 3aBUCUMOCTEN (pru3nde-
CKUX BEJINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, GU3NUYECKUE SIBIICHUS U MPOIECCHI, UCIOJB3YS MpaBUiIa CI0Xe-
HUs cuil (BAOJb OAHOM MpsMoil), 3akoH 'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paB-
HOBecHsl pblyara (0JI0oKa), «30JI0TO€ MPaBUIIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHM4eCKON
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SHEpPIruy; IpU 3TOM JaBATh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alHCBIBATH €r0 MaTeMaTHye-
CKO€E BBIPa)KEHHUE;

OOBSICHATH (PU3NYECKHE SBICHHS, MPOLECCHl M CBOWCTBA TEJ, B TOM YMCJIE M B KOHTEKCTE CH-
Tyallud IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH IPUUMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB C OMOPOH Ha 1—2 M3y4eHHBIX CBOICTBA (u-
3UYECKUX SIBJIECHUH, (PU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH; pelaTh pacy€THbIe 3aauu B 1—
2 nefcTBUS, UCIIONIb3YS 3aKOHBI U (hOPMYJIbl, CBA3BIBAIOIINE (PU3NUECKUE BEIUUYMHBI: HA OCHOBE
aHaJIM3a yCJIOBMSI 3aJjauyl 3allUChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BEIUUYUHBI B
(GopMyInbl U IPOBOJIUTH PACUETHI, HAXOAUTh CIIPABOYHbIC JaHHbIC, HEOOXOAUMBIE IJIsl PEIIeHUsS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJTYYSHHON (PU3NYECKON BETMUHHBI;

pacrio3HaBatb MpoOIeMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOIIU (PU3MYECKHX METO/OB; B OIH-
CaHUM UCCIIEJOBaHMS BBIIEIATH [IPOBEPAEMOE IIPEIIOI0KEHNE (TUIIOTE3Y), pa3jinyaTh U UHTEP-
IIPETUPOBATh MOJIYYEHHBIN PE3yIbTaT, HAXOAUTh OIIMOKU B XOZE OIIbITA, JejIaTh BBIBOJBI 110 €r0
pe3yibTaraM; MPOBOJIUTH OIBITHI IO HAOMIOJCHUIO (U3UYECKUX SBIEHUN wWin (usnyeckux
CBOWCTB Tel: (OpMYJIMPOBATH NIPOBEPSIEMbIE IPEATOI0KEHUs, COOUPATh YCTAHOBKY M3 MPEIO-
KEHHOT0 000py10BaHMsl, 3aIIUCHIBATh XO/] OIbITA U (POPMYIHPOBATH BHIBObI;

BBINOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHIIbl U TeMIepa-
TYpHI C MCIIOJIb30BAaHMEM aHAIOTOBBIX M HU(POBBIX MPUOOPOB; 3aIMCHIBATh MMOKa3aHUs MPHOO-
POB € Y4ETOM 3a/1aHHOI a0COJIFOTHOM MOIPEUIHOCTH U3MEPEHUI;

IIPOBOAMTDH HCCIIEIOBAaHUE 3aBUCUMOCTU OJTHOM (pU3MUECKON BEIMUYMHBI OT IPYrod C MCIONb30-
BaHUEM HIPSIMBIX U3MEPEHUN (3aBUCHUMOCTH YT PABHOMEPHO JBUXKYLIETOCS Te€jla OT BPEMEHU
JIBIDKEHUS Tella; CHJIbl TPEHMsI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH
TeJI M HE3aBUCUMOCTU CUJIbI TPEHHUS OT IUIOINAAM CONPUKOCHOBEHUS TEJl; CHUJIbl YIIPYTrOCTH OT
YIUIMHEHUS MIPYKUHBI;, BBITAJIKUBAIOIIEH CUJIbl OT 00bEMa MOTrpyKEHHOM YacTH Tesla U OT IMJIOT-
HOCTH XMJIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH Tella, OT NIyOHHBI, Ha KOTOPYIO MOIPYKEHO
TEJI0; YCIIOBUI M1aBaHUs TeJl, YCIOBUM paBHOBECHS pblyara U OJIOKOB); y4aCTBOBATh B INIAHUPO-
BaHUU y4e€OHOTO MCCIEI0BaHUs, COOUPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHUS, CleAys Mpea-
JIO’)KEHHOMY IJIaHy, (PUKCUPOBATh PE3yJbTaThl NOJYYEHHON 3aBUCUMOCTH (PU3HUECKUX BETUUYMH
B BU/JIE NPEJIOKEHHBIX TaOIUI ¥ TPapUKOB, JI€1aTh BHIBOBI 110 PE3yIbTaTaM UCCIIEIOBAHUS;
MPOBOAMTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMUYMH (IUIOTHOCTH BEIIECTBA XUAKOCTU U
TBEPAOrO TEJA; CUja TPEHUS CKOJIbKEHUS; TaBJICHUE BO3/yXa; BHITAIIKMBAIOLIAs CUIIA, IEHCTBY-
IOlIass Ha MOTPYXEHHOE B KUAKOCTh TeJ0; KO3(pPULMEHT moae3Horo AeicTBUs MpOCThIX MexXa-
HU3MOB), CJIEAys NMPEUI0KEHHOW MHCTPYKIMM: MPH BBIOJHEHUH M3MEPEHHMH coOupaTh JKCIe-
PUMEHTAIIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAUEHUE UCKOMOW BEJTMYHHBI;

coOroaaTh MpaBuiia TEXHUKU 0€3011aCHOCTU IpH padoTe ¢ 1a00paTOpHBIM 000pYyI0BaHUEM;
yKa3bIBaTh MPUHIUIBI IEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AU-
HaMOMETp, COOOIAOIIMECs COCYIbl, OapOMETp, phluar, MOJBHUKHBIM U HEMOJABMKHBIN OJIOK,
HaKJIOHHAs IIOCKOCTb;

XapakTepu30BaTh MPUHLUIBI ACUCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpOH Ha MX ONMCAaHUA (B TOM YHCIIE: NOAIMIHUKN, YCTPONCTBO BOJONPOBO/A, TUApPABINYE-
CKHUH Ipecc, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETp), UCIIOJIB3Ys 3HaHUS O CBOIi-
cTBax (PU3NUECKUX SABJICHUNA U HEOOXOUMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOJIUTH NPUMEPHl / HAXOAUTHh MH(OpPMALMIO O MpUMepax MPaKTUYECKOro HCIOIb30BaHUS
bu3nyecKuX 3HaHUM B MOBCEAHEBHOW KU3HU AJis oOecredeHns 0€30MacHOCTH IPpU 00paIleHnu ¢
npuOopaMy U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3[J0POBBS U COOMIOACHUSI HOPM JKO-
JIOTMUYECKOTO MIOBEJICHUS B OKPY KaIOLIEeH Cpee;
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OCYILECTBIIATh OTOOP UCTOYHMKOB MH(POPMALIUU B CETU VIHTEpHET B COOTBETCTBUM C 3a/laHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUU U ITyTEM CPAaBHEHMS DPA3JIMYHBIX HCTOY-
HUKOB BBIICJIATH UH(OPMAIIHIO, KOTOpPask SIBIISIETCS MPOTHBOPEUYMBOM HIIM MOXKET OBITH HEIO-
CTOBEPHOMU;

UCIIOJIB30BaTh NIPU BBIMOJIHEHUH YYE€OHBIX 3a/laHUI Hay4YHO-TIOMYJISIPHYIO JHUTEpaTypy (usmue-
CKOTO COJEp’KaHus, CIPAaBOYHBIE MaTepHalbl, pecypchl cetu MHTepHeT; BiazeTs npuéMaMu
KOHCIIEKTUPOBAHMS TEKCTa, peoOpa3oBaHus HH(OPMALUK U3 OJHON 3HAKOBOM CHCTEMBI B JIpY-
T'yIO;

CO03/1aBaTh COOCTBEHHBIE KPATKUE MCbMEHHBIEC U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHU-
KOB HH(popMau (GU3NIECKOTO COJIEPKAHMS, B TOM YHCJe MyOJIMYHO JeNiaTh KpaTKue coode-
HUS O pe3yibTaTax MPOEKTOB WM Y4EOHBIX MCCIEIOBAHUMN; MPU 3TOM I'PAaMOTHO HCIIOJIb30BaTh
U3yYCHHBIN MOHATUHHBIN anmapart Kypca (pU3HKH, COTPOBOXKIATh BBICTYIICHHE TPE3CHTAINEH;
IPY BBIOJHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAHUN pacHpeAesaTh 00SA3aHHOCTH B IPYIIE B
COOTBETCTBUH C IOCTaBJICHHBIMU 3aJa4aMH, CJICIUTH 3a BBIIIOJIHEHUEM IUIAaHA NEHCTBUH, aleK-
BaTHO OLIEHUBATh COOCTBEHHBIN BKJAJ B JESITEIbHOCTh TPYIIbI; BEICTPAUBATh KOMMYHHKATHB-
HOE€ B3aUMOJICHCTBUE, YUUTHIBAsI MHECHHE OKPYKAIOLIHX.

8 KJIACC

[IpenmeTrHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH y 00yda-
IOIIUXCS YMEHUI:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U MOJEKYI,
arperaTHble COCTOSIHMSI BEILIECTBA, KPUCTAUIMUECKUE U aMOp@HbIE Teja, HAChIIEHHbI 1 HEeHa-
CBILIECHHBIN Map, BIAKHOCTh BO3/1yXa; TEMIIEPaTypa, BHYTPEHHsISI SHEPrusl, TEIUIOBON JBUTaTellb;
3JIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsii, IEKTPUUECKOE I10JIe, IPOBOJHUKU U JAUIIEKTPHUKH, I10-
CTOSIHHBIH JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pasnnyath SBJICHUs (TEIUIOBOE pacUIMpeHHe/CxkKaTue, TeIulonepeaada, TEeIJIOBOE paBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHMSI, UCIIapeHHe, KOHJEHCAlMs, MJIaBJIeHHE, KpUCTAIIU3alus
(oTBepzeBaHuE), KUIIEHHE, TeIlonepeaada (TemIonpoBOIHOCTb, KOHBEKIINS, U3ITyUYEHHE); IEK-
TpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsJI0B, JEHCTBUS 3JIEKTPUUYECKOIO TOKa, KOPOTKOE 3aMbIKa-
HUE, B3aUMOJICHICTBE MarHUTOB, JI€HCTBUE MArHUTHOIO IIOJIS HA MPOBOJAHHUK C TOKOM, 3JIEK-
TPOMarHUTHas MHIYKIMSA) 10 OMMCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, Jie-
MOHCTPUPYIOIIUX JJaHHOE (PU3UYECKOE SBICHUE;

pacrio3HaBaTh MpPOSBICHUE H3YYEHHBIX (DU3MUYECKUX SBJICHUN B OKPYKAIOIIEM MHUpPE, B TOM
yucie GU3nYecKue sSBJICHNUS B IPUPOJIe: TOBEPXHOCTHOE HATSDKEHUE M KalWUISIPHbIE SBJICHUS B
pUpoJie, KPUCTAIUIBI B IIpUpoae, nznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE OpU3BI,
oOpa3oBaHHe pOCHI, TyMaHa, WHEs, CHEra; JJIEKTPUYECKUE SBJIEHHUS B arMmocdepe, 3JIeKTpH-
Ye-CTBO KUBBIX OPraHM3MOB; MarHUTHOE ToJe 3eMiid, Apeld MoacoB, poib MArHUTHOTO TOJIS
JUTSL AKU3HU Ha 3emJie, MOJIIPHOE CUSHUE; MPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/lady B y4eo-
HYIO, BBIJIEJISATh CYIIECTBEHHbBIE CBOMCTBA/IPU3HAKH (PU3UUYECKHUX SBJICHUM;

OIKCHIBATh M3y4YEHHbIE CBOMCTBA TeN U (PU3NYECKUE SBJICHUS, UCIIONB3Ys (pU3nuecKkue BeInyu-
HBI (TemIepaTypa, BHYTPEHHSISI SHEPIUs, KOJIMYECTBO TEIUIOTHI, yJelbHAsI TEMJIOEMKOCTh Belle-
CTBa, yJelbHas TEIUIOTa IUIABJICHUs, ylelbHas TeroTa MapooOpa3oBaHUs, yJelbHAas TEIoTa
CrOpaHMsl TOIUIMBA, KOO(PQUIMEHT IOJIE3HOr0 AEHCTBHS TEIMJIOBOM MAalllWHBI, OTHOCUTENIbHAS
BJIQXKHOCTh BO3/yXa, JIEKTPUUYECKHI 3apsij, cujla TOKa, 3JEKTPUUECKOe HapsKEHUE, COMPOTHB-
JIeHHE MPOBOJHMKA, Y/I€JIbHOE COIPOTUBIIEHHE BEUIECTBa, pa00OTa U MOIIHOCTDH 3JIEKTPHUUYECKOTIO
TOKa); MpPU OINUCAHUHU TMPABUIBHO TPAKTOBATH (U3MYECKUN CMBICI MCIIOJIb3YyEMbIX BEIMYHH,
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0003HaueHMsI U €UHHULBI (PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
($U3MUECKyI0 BEJIMYMHY C IPYTMMHU BEIMYUHAMHU, CTPOUTH I'padMKU M3YUYEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEIINYHH;

XapaKkTepu30BaTh CBOWCTBA Tell, (DU3MUYECKHUE SBJICHUS U MPOLECCHI, UCTONb3Yysl OCHOBHBIE I1O-
JIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU CTPOEHUS BEILECTBA, NPUHLMII CYNEPIIO3ULIUU
no-jei (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHUs 3apsja, 3akoH Oma s ydacTka LelH,
3akoH J[xoyns - JleHna, 3aKOH COXpaHEHMsI 3HEPrUM; MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIIH-
POB-KY 3aKOHa M 3alUChIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHUE;

O0BACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYallUi Mpak-
TUKOOPUEHTUPOBAHHOT'O XapaKTepa: BbIABIATh NMPUUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOB-
sc-HeHue U3 | - 2 JTOTWYecKUX 1IaroB ¢ Omopoi Ha 1 - 2 W3ydeHHBIX CBOWCTBA (PU3MUYECKUX SIB-
JeHuH, (PU3NYECKUX 3aKOHOB HMJIM 3aKOHOMEPHOCTEHW; pemiaTh pacy€THbie 3a1a4yd B 2 - 3 nei-
CTBHSI, UCTIOJB3Ys 3aKOHBI M (DOPMYJIBI, CBSI3bIBAONINE (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHa-
JM3a yCJIOBMA 3aJlaudl 3allMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK JAHHBIX /IS pellie-
HUS 3aJ]aui, BBIOUPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE JUIsl €€ PelIeHHUs, IPOBOAUTE pacué-
Thl U CPaBHUBATh MOJYYCHHOE 3HaYCHHE (PU3NUECKOI BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrio3HaBaTh MpOO0JIEMbl, KOTOPbIE MOXKHO PELIUTh HNPU MOMOIIM (PU3NYECKUX METOMAOB; HUC-
[I0JIb3Yysl ONMMCAHUE HCCIIEOBaHUS, BBIJIEISATH MPOBEPAEMOE MPEIOI0KEHUE, OLEHUBATh IIpa-
BUJIHOCTb NOPS/IKA IIPOBEACHUSI UCCIIEI0BAHUS, J1€TaTh BbIBObI;

IIPOBOJUTH OMBITHI 10 HAOMIONEHUIO (DM3NYECKHUX SBICHUN WM (PU3MYECKHX CBOWMCTB Ten (Ka-
NWUTSIPHBIC SIBIICHUS, 3aBUCIMOCTbD JaBJICHHS BO3AyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH
npolecca OCThIBAaHUS/HArpeBaHUsl MPU M3JIyYEHUHM OT LIBETa M3JIydarollel/moriomaonmei mno-
BEPXHOCTH; CKOPOCTh MCHAPEHMs BOJBI OT TEMIIEPATYPhl KUAKOCTH M IUIOMAAN €€ MOBEPXHO-
CTH; BJIEKTPU3aLUs Te1 U B3aMMOJEHCTBHUE AJIEKTPUUYECKHX 3apsA0B; B3aUMOJIEHCTBUE MTOCTOSH-
HBIX MarHUTOB, BU3YyaJIN3allisl Mar-HUTHBIX TOJIEH MOCTOSIHHBIX MArHUTOB; IEUCTBUS MarHUTHO-
IO MOJs Ha NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJABUIATENS IO-
CTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IpPOBEpsieMble IMPEANOIOKEHHUS, cOOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOr0 000PYA0BAaHNUS; OIMCHIBATh X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATH NPSMbIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTENIbHOM BIaKHOCTH BO3]lyXa, CHJIbI TOKA,
HANpsDKEHUS. C MCIOJIb30BAaHUEM AaHAJOrOBBIX NMPUOOPOB U JAaTUYMKOB (PU3MUECKUX BEJIUYUH;
CpaBHUBATh PE3yJIbTAaThl U3MEPEHUN C YUETOM 3aJ]aHHOM aOCOIIOTHOM MOTPEeLIHOCTH;

IPOBOJUTH UCCIIEJOBAaHUE 3aBUCUMOCTH OJHOM (hru3nyecKol BEIWYMHBI OT APYTrod C UCIOJIB30-
BaHUEM INPSAMBIX U3MEPEHHH (3aBUCUMOCTb CONPOTUBIICHHUS TPOBOIHUKA OT €r0 JUIMHBI, MJI0IIa-
Y TIONEPEYHOI0 CEUEHUs M YIENbHOIO CONPOTUBIIEHHS BEIIECTBA ITPOBOJHMKA; CHJIBI TOKA,
UAYIIETo Yepe3 NPOBOAHMK, OT HAPSDKEHUs Ha MPOBOJAHMKE; UCCIIEI0BAaHUE MOCIE0BATEIbHO-
ro ¥ MapajuieIbHOr0 COeIMHEHUN MPOBOJIHUKOB): TUIAHUPOBATH UCCIIEJOBaHKe, cOOUpaTh ycTa-
HOBKY U BBINOJIHATh U3MEPEHUSI, CIIeAys NMPEASI0KEHHOMY IIaHy, (PUKCUPOBATh Pe3yJIbTaThl MMO-
Jy4EeHHOW 3aBUCUMOCTHU B BHJI€ TaOIUIl U rpadUKOB, J€TIaTh BHIBOJBI MO pe3yJbTaTaM HCCIEN0-
BaHUS;

IPOBOJUTH KOCBEHHBIE M3MepeHHs (U3NYECKUX BeNUYHMH (yAeiabHas TeIIOEMKOCTh BEIECTBa,
COIIPOTHUBIIEHUE MPOBOJHMKA, pPa0OTa U MOIIHOCTb JIEKTPHUECKOro TOKA): MJIAHUPOBATh M3Me-
peHus1, coOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAYS MPEAOKEHHOW MHCTPYKLUHU, U BbI-
YHUCIIATH 3HAYCHUE BETNUUHBI;

coOroaaTh MpaBuiia TEXHUKU 0€30M1acCHOCTU IpH padoTe ¢ 1a00paTOpHBIM 000pYyI0BaHHEM;
XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMHCTB C
OMOpOM Ha UX OMHUCAHUs (B TOM YHCJIE: CUCTEMA OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBasi TypOu-
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Ha, aMIEpMETp, BOJIbTMETP, CUETUMK AIIEKTPUUECKON IHEPIUH, DIEKTPOOCBETUTEIbHBIE MPUOO-
pBbl, HarpeBaTeIbHbIE IEKTPONPHOOPHI (IPUMEPHI), FITEKTPUUECKUE MPETOXPAHUTEIH; DIEKTPO-
MarHuT, SJIEKTPOJBHUraTeNb MOCTOSHHOTO TOKA), UCTOJIB3YS 3HAHHUS O CBOMCTBAaX (PU3MUECKUX
SBJICHUI U HEOOXOaMMbIe (PU3MYECKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHBIE MPUOOPHI MO CXeMaM H
CXEMaTHUYHBbIM PUCYHKaM (’KMJKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMETpP, TUIPOMETp, JIBUTa-
TeJIb BHYTPEHHETO CrOpaHMsl, 3JEKTPOCKOI, PEOCTAT); COCTABIIATh CXEMbI JJIEKTPUUECKUX LIeTeit
C IIOCJIe10BaTEIbHBIM U MapajuIeIbHbIM COCIUHEHUEM 3JIEMEHTOB, pa3jinyas yCJIOBHbIEe 0003Ha-
YEHHUs HJIEMEHTOB 3JIEKTPUUECKUX LIeNel;

NPUBOAUTH NMIPUMEPHI/HAXOAUTh HH(POPMAIHIO O IPUMEPAX MPAKTHYECKOTO MCIIOIB30BaHUS (u-
3MYECKUX 3HAHUH B MOBCEAHEBHOM JKM3HU i oOecrieuyeHnss 0€30MacHOCTH MPH OOpAIIEHUH C
npubopaMyu ¥ TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 30POBbS M COONIOEHHS HOPM
IKOJIOTUYECKOT0 MOBEIEHHS B OKPYKaIOLIEH CPeLE;

OCYILLIECTBIIATh MOUCK HH(pOpManuu (U3NYECKOTO cojepkaHus B ceTu VIHTepHeT, Ha OCHO-
B€ UMEIOIIUXCS 3HAHUN U MyTEM CPABHEHUS JONOJHHUTEIbHBIX HCTOYHHMKOB BBIIEIATH UH(DOP-
MalMio, KOTOpas sABJSETCS NPOTUBOPEUMBOM MM MOKET ObITh HEI0CTO-BEPHOM;

UCIOJIb30BaTh IPU BBINOJIHEHUM Y4E€OHBIX 3a/laHUi HaydyHO-NOMYJIAPHYIO JHUTEpaTypy (usmnue-
CKOI'O COJIep’KaHusi, CIPAaBOYHbIE MaTepHalibl, pecypchbl ceTH VHTepHeT; BiajgeTh NpuéMamMu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBanus HH(GOPMAIMK U3 OJHOW 3HAKOBOUW CHCTEMBI B JIPY-
I'YIO;

CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M KPATKHUE YCTHBIE COOOIIEHUS, 00001mas nHPOPMALHIO
U3 HECKOJIbKUX MCTOYHHMKOB (PU3MUECKOro COAEpKaHMs, B TOM 4HUCIIE MyOJIUYHO NPEACTaBIATh
pe3ysbTaThl IPOEKTHON WM MCCIIENOBATENIbCKOM /IEATENIbHOCTH; MIPH 3TOM IPaMOTHO UCIOJb-
30BaTh U3yYCHHbIN MOHATUHHBIN annapaT Kypca (pU3UKH, COPOBOXIATh BBICTYIUICHUE MIPE3CH-
Taluei;

IPY BBIIOJHEHUU Y4EOHBIX NMPOEKTOB M MCCIENIOBAaHUN (PU3MUYECKUX MPOLECCOB paclpesensiTh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTABJIEHHBIMU 33Ja4yaMu, CJIE€IUTh 3a BBIIIOJIHEHUEM
IUIaHa AEUCTBUN M KOPPEKTUPOBATh €r0, aIeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ] B JAESTEINb-
HOCTb TPYMIbI; BBICTpaBaTh KOMMYHHKAaTUBHOE B3aMMOJEHCTBUE, MPOSABIIsAS TOTOBHOCTh pas3-
pemarb KOH(IUKTHI.

9 KUIACC

[TpenmeTrHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpakaTh C(HOPMUPOBAHHOCTH y 00y4a-
IOLUXCS YMEHUM:

HCIIOJIB30BAaTh MOHATHSA: CHCTEMA OTCUETA, MATEPHUAIIbHASL TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTD
MEXaHUYECKOTo IBWXKEHHUs, nedopmanus (ymnpyras, MjaacTHUecKas), TPEHHE, LIEHTPOCTPEMHU-
TEJIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH; LIEHTP TSKECTH; aOCOIIOTHO TBEPLOE TeEIO,
LEHTp TSHKECTU TBEPJOTO Tela, paBHOBECHE; MEXaHWYECKUE KoJieOaHUs U BOJIHBI, 3BYK, HH(pa-
3BYK U YJIbTPa3BYK; JIEKTPOMArHUTHBIE BOJHBI, IIIKAIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30-
PYKOCTh M JAJIbHO30PKOCTh, CHEKTPHl MCIYCKAaHUS M TOIJIOIIEHHs; anb(da-, 6era- W ramma-
U3JIy4E€HUS, U30TOIIBI, SJCPHAst DHEPIeTHUKA;

pa3ianyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE INPSIMOJMHENHOE JIBUKEHUE, PABHOYCKO-
pEHHOE TNPSMOJIMHEWHOE IBUKEHHE, CBOOOJHOE MaJeHUE Tel, PaBHOMEPHOE JABI)KEHHE IO
OKPYXKHOCTH, B3aUMOJICHCTBHUE TEJ, PEAKTUBHOE JBIKEHUE, KojlebaTeIbHOE ABM)KEHUE (3aTyXa-
IOIIUE U BBIHYX/ICHHbIE KOJIeOaHUs), pe30HaHC, BOJHOBOE JBUKEHHUE, OTPAKEHUE 3BYKa, MPSIMO-
JMHENHOE PACHPOCTPAHEHHE, OTPAKEHNUE U IPEIOMIICHUE CBETA, IOJ-HOE BHYTPEHHEE OTpaKe-
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HUE CBETa, pa3jioKeHue OeJIoro CBeTa B CIEKTP U CIOKEHHUE CIEKTPAIbHBIX I[BETOB, AUCIIEPCHUS
CBETa, €CTECTBEHHAs! PaJMO0aKTUBHOCTb, BOBHUKHOBEHHE JTUHEHYATOTO CIEKTpa M3Iy4EHHUs) 1O
OTMCAHUIO X XaPAaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (U3nde-
CKOE SIBJICHHUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3MYECKHX SBICHHUI B OKpYKaromeM Mupe (B TOM
ymciie pusndeckue sIBJICHUs B IPUPOJE: IPUIUBBI U OTIHUBBIL, IBKEHHE TuiaHeT COIHEeuHOU cu-
CTEMbI, PEAKTUBHOE JIBU)KEHHME JKMBBIX OPIaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH, 3€MJIE-
TpSICEHUE, CEMCMHUYECKHE BOJIHBI, L[yHAaMH, 3XO, LIBETa TEJl, ONTUYECKHUE SIBJICHUS B MIPUPOJE,
OHoJoruuecKoe AecTBUe BUAUMOrO, YIbTpaduoIeTOBOrO0 U PEHTIC€HOBCKOTO M3IYYeHUM; ecTe-
CTBEHHBI PaJIMOAKTUBHBIN (JOH, KOCMHUYECKHE ITy4d, PATUOAKTUBHOE HM3JIyYCHHUE MPHPOIHBIX
MUHEPAJIOB; JIEUCTBUE PAJMOAKTUBHBIX M3JIYUCHUN HAa OpraHU3M 4e-JIOBEKa), IIPU ITOM IEPEBO-
JUTHh TIPAKTHYECKYIO 3a/1ady B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOWCTBA/TIPU3HAKY (U3HYe-
CKHX SIBJICHMI;

OMKCHIBATh U3yYEHHBIC CBOMCTBA Tel U (pU3MUECKUE SBICHUS, UCTIONb3Yd (PU3NUYECKHE BETUYH-
HBI (CpeJHssl 1 MTHOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM ABMKEHHH, YCKOPEHHE, Tepe-
MEUIEHUE, MyTh, YII0Basi CKOPOCTh, CUJIa TPEHUs, CHJIa YIPYTrOCTH, CUJIA TSHKECTH, YCKOpPEHUE
CBOOOJHOTO MaJCHUsI, BEC TeJla, UMITYJIbC Tella, UMITYJIbC CUJIbI, MEXaHU4YeCKass paboTa U MOII-
HOCTb, TIOTCHIIMAJIbHASI HEPTUsl TeJa, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAs
SHEPTHUsI CKATON MPYKUHBI, KHHETUYECKasl YHEPTUsl, MOJIHASI MEXaHUUeCKasi YHEPTUsl, MEPUoa U
4acToTa KoJieOaHUM, JUTMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3a-
TEJb MPEJIOMIICHUSI CPEJIbl); IPU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI UCIIOJb-
3yEMbIX BEJTUYMH, 0003HAUCHUS U €IUHULIBI (PU3UYECKUX BEJIMYUH, HAXOIUTh (DOPMYJIbI, CBSI3bI-
BalolMe JaHHYI0 (U3MYECKYIO BETUYHMHY C JPYTUMHU BETUYMHAMHU, CTPOUTH IpaUKU U3Y4EH-
HBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tell, PU3UUYECKUE SIBICHUS U TMPOIECCHI, UCIONb3Yys 3aKOH COXpaHe-
HUS DHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUSs, MPUHLHUI CYNEPHO3UIUN CHJI, IPUHLIUI OTHOCH-
tenpHOCTH ["anmunesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS H
MIPEJIOMJIEHHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsS0BOT0 M MAaCCOBOTO YHCEN MPHU SIIEPHBIX peak-
[USX; TIPU STOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alUCHIBATH €M0 MAaTEMaTUYECKOe
BBIPAKEHHE;

00BACHATH (PU3MUECKHE MPOIIECCHl U CBOICTBA Tell, B TOM YHUCIIE U B KOHTEKCTE CUTYaIlui Mpak-
TUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BBIABIATh MPUUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH 00B-
SCHEHUE U3 2—3 JIOTMYECKUX IIAroB ¢ OMOpoi Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3UUYECKUX SIB-
JeHuH, (pU3nUecKux 3aKOHOB MM 3aKO-HOMEPHOCTEH;

pemaTth pacy€THbIe 3a/1aud (OMHUPAIOIINECS Ha CUCTEMY U3 2— 3 ypaBHEHHIN), UCIIONIB3Ysl 3aKO-
HbI ¥ (OPMYJIBI, CBA3BIBAIONINE (DU3NYECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aadu
3a-MHICHIBATh KPATKOE YCJIIOBHE, BBIABIISATH HEIOCTAIONINE WM U30BI-TOUHBIE TaHHBIC, BEIOUPATH
3aKOHBI ¥ (POPMYJIBI, HEOOXOAUMBIC JIJIsi PEIICHUS, TPOBOJIUTh PACUYEThl U OIEHHUBATH pPEalv-
CTUYHOCTbH MMOTYYCHHOTO 3HAYCHUsI (PU3NUECKON BETHUNHBI,

pacmo3HaBaTh MPOOIEMBbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIH (PUINIECKUX METOJOB; HC-
MOJIb3Ysl OMHCAHUE HMCCIENOBAHMS, BBIICIATH MPOBEPSIEMOE MPEANOI0KEHHUE, OLEHUBATH Mpa-
BUJILHOCTB MOPSIKA IPOBEICHUS UCCIEA0BaHUs, JIeJaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIIbTA-
ThI HAOJIFOICHHUI U OTBITOB;

MIPOBOJIUTH OMBITHI IO HAOMIOJACHUIO (PU3NUECKUX SBICHUN WM (PU3MUYECKUX CBOWUCTB TeM (M3Y-
YeHHEe BTOPOTo 3aKoHa HpI0TOHA, 3aKOHA COXpaHEHHUs YHEPTUH; 3aBUCUMOCTH TIEepHro/ia Koeba-
HUW TIPY)KWUHHOTO MasgTHUKAa OT MAacChl Tpy3a W JKECTKOCTH TPYKHWHBI U HE3aBUCHMOCTH OT
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aAMIUTUTYBI MAJIBIX KOJICOaHMIA; MPSIMOJIMHEHHOE PAaCIpPOCTPaHEHHE CBETa, pa3jioKeHue Oe-
JIOTO CBETa B CHEKTP; H3YYCHHWE CBONCTB H300paXCHHS B IIJIOCKOM 3€pKalie U CBOHCTB
M300pakeHus IpeaMeTa B coOMparomiel TuH3e; HAOMI0CHIE CIUIOMIHBIX U JTUHEHYaThIX CIIeK-
TPOB M3JIYYCHHSI): CAMOCTOSITEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOrO Habopa oOOpyaoBa-
HUSL; OMUCHIBATH XOJI OTIBITA M €T0 PE3YJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH NP HEOOXOIMMOCTH CEPHIO MPSIMBIX H3MEPEHHI, OTIPEACIss CpeHee 3HAUCHUE 13-
MepsieMO# BeIMUMHBI ((DOKYCHOE PaCCTOSITHUE COOMPAFOIICH JTUH3BI); 000CHOBBIBATH BBHIOOP CITO-
co0a U3MEepeHUs/U3MEPUTEIIBHOTO MPHUO0Pa;

NPOBOJUTh MCCIICOBAHUE 3aBUCHUMOCTEH (DU3MYECKMX BEIMYUH C UCIOJIH30BAHUEM IPSIMBIX
U3MEpEeHUI (3aBUCHMOCTh ITyTH OT BPEMEHU TPU PABHOYCKOPEHHOM JBH)KCHUU 0€3 HadaabHOU
CKOPOCTH; TIepro/ia KojebaHnii MaTeMaTHYeCKOr0 MasiTHUKA OT JITMHBI HUTH; 3aBUCUMOCTH YTJia
OTPaKCHHSI CBETA OT yrja MaJCHUs U yIia MPeOMIICHUS OT Yriia MajJieHus): TUIAaHUPOBATh HC-
CJIeZIOBaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3yNbTaThl MOJIY4YEHHOH 3a-
BUCUMOCTH (PU3NYECKUX BEJIMYMH B BHJIC TAOJIUI] U IpadUKOB, JeIaTh BBIBOJBI M0 Pe3yJibTaTaM
UCCIICIOBAHMSI,

IPOBOJIUTh KOCBCHHBIC M3MEpPEHHs (PU3NICCKUX BEIMYHMH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tea
NP PaBHOYCKOPCHHOM JIBM)KCHUH, YCKOPEHUE CBOOOIHOTO TaJIeHHsI, )KECTKOCTh MPYKHUHBI, KO-
3G(UIMEHT TPEHUS CKOJBKCHHS, MEXaHH4YecKas pabdoTa U MOIIHOCTh, YaCTOTA U MEPUO/T
KoJie0aHUH MaTeMaTHYeCKOro U MPYKUHHOTO MAasSTHUKOB, ONTHYECKAsl CHJIa COOMPAFOIICH JIMH-
3B, PAIMOAKTUBHBINA (DOH): TUIAHUPOBATH U3MEPEHUST; COOUPATh IKCIICPUMEHTAIBHYIO YCTAHOBKY
Y BBITIOJTHSTh U3MEPCHHUSI, CICAYS MMPEI0KEHHON HHCTPYKITUH; BEIYMCIISITh 3HAYCHUE BEIIMIMHBI
Y aHAJIM3UPOBATh MOJYYCHHBIC PE3YJIBTAThI C YUETOM 33JaHHOH IMOTPEITHOCTH H3MEPCHHUIA;
COOJIFOIaTh MPaBHJIa TEXHUKH OE30MACHOCTH IIPH PaboTe ¢ J1a00paTOPHBIM 000pPYI0OBAHHUEM;
pa3inyath OCHOBHBIC TIPU3HAKU M3YYCHHBIX (PHM3MUYECKUX MOJEIEH: MaTepualibHas TOUKa, abco-
JIOTHO TBEPJOE TEJO, TOUCYHBIH MCTOYHUK CBETAa, Jy4, TOHKAs JIMH3A, TUIaHETapHas MOEINb
aToMa, HyKJIOHHasI MOJIeJIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPHUHIUIEI JICHCTBUS W3YYCHHBIX MPHOOPOB W TEXHHUYECKUX YCTPOUCTB C
OTIOPOY Ha WX OMHCAHUSA (B TOM YHCIIE: CIHIOMETP, JATYUKU TIOJIOKECHUS, PACCTOSIHHS H YCKO-
peHusl, pakeTa, IXO0JIOT, OYKH, TICPUCKOI, (oToanmapaT, ONTHICCKHE CBETOBOJBI, CIIEKTPOCKOTI,
JIO3UMETp, Kamepa BuibcoHa), HCTIONB3ys 3HAHMS O CBOMCTBAX (DU3NUYECKUX SIBJICHHIN U HE0OXO0-
TUMbIe (PU3HUECKHe 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH U3YYEHHBIX T€X-HHUUECKUX YCTPOMNCTB, U3MEPH-
TEIbHBIX MPUOOPOB U TEXHOIOTUUYECKUX IMPOLIECCOB MPH PEIICHUH Y4eOHO--TIPAKTHUECKUX 3a-
Jla4; ONTUYECKHE CXEMBbI ISl TIOCTPOSHUS M300pakeHU B IIOCKOM 3epKalie U coOuparolien
JIMH3E;

MIPUBOJIUTH MPUMEPBI/HAXOAUTh HHPOPMAITUIO O TIPHUMEpaxX MPAKTHISCKOTO MCITOIh30BaHUS (BH-
3MYECKUX 3HAHWUH B IMOBCEAHEBHOW JKU3HM JUIS oOecTriedueHus 0€30MacHOCTH MPH OOpaIIeHuN ¢
npuOoOpaM M TEXHUYSCKUMH YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpee;

OCYIIECTBIISATh MOUCK MHpopMaruu (pu3mdeckoro cojepkaHus B ceTu VHTepHET, caMOCTOsI-
TETHbHO (OPMYIUPYS MOUCKOBBINA 3aMPOC, HAXOMUTH MYTHU OINpPENeICHHs JOCTOBEPHOCTH TOMNY-
YeHHON MH(POpPMAIIUN Ha OCHOBE UMEIONINXCS 3HAHUN U TONOJHUTENIbHBIX HCTOYHUKOB;
WCIIOJIb30BATh MPH BBIMOJIHEHUW YYEOHBIX 33JJaHU HAYIHO-TIOMYJSIPHYIO JUTEpaTypy (pu3ude-
CKOTO COJIEp)KaHUsl, CIPABOYHBIC MaTepHallbl, PeCypchl ceTH VHTEepHET;, BIIaeTh NpuEMamMu
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(YOPMAIIUY W3 OJHON 3HAKOBOW CHCTEMBI B JIPY-

ryio;
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co31aBaThb COOCTBEHHbIEC MUCHMEHHBIE U YCTHBIC COO6H.I€HI/IH Ha OCHOBEC I/IH(bOpMaHI/II/I n3 HE-

CKOJIBKUX HCTOYHUKOB (I)I/ISI/I‘-IGCKOFO COACPpIKaHu, HYGJII/I‘-IHO NpCACTaBIAThL PE3YJIbTAThI IMPO-

€KTHOI MJIM MCCIIEI0BATENbCKOM 1€ATEIbHOCTH; IIPU 3TOM IPAMOTHO MCIOJIb30BaTh U3yYEHHBIN

NOHATUIHBIN anmapar “3ydaeMoro paszena (U3MKHA U COMPOBOXKIATH BBHICTYIUIEHUE Tpe3eHTa-

el ¢ y4éToM 0COOCHHOCTEH ayIuTOPUH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHME, 7 KJIACC.

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue
Ne Konrpo IIpaktu  (uudposbie)
pa3iesioB U TeM
n/m Bcero  JbHBIe yecKHe oGpa3oBaTe/bHbIE
NMPOrpaMMblI
pabdorbl  padoTHI pecypcbi
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpa
11 ®dusnka - HayKa o 5 bubnuorexa [JOK
' pUpoE https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHFACCICHE BEMIHIE https://m.eds00.ru/7f416194
13 EcrecTtBeHHOHAYUYHBIN 5 1 bubnuorexa [JOK
' METO/I TIO3HAHUSI https://m.eds00.ru/7f416194
Hroro no pasneny 6

Pa3nes 2. [lepBoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CTpoeHue BelecTa 1 bubmorexa HOK
' P - https://m.eds00.ru/7f416194
29 JIB>xeHue U B3auMoIeii- 9 1 bubnnoreka [JOK
' CTBHE YaCTHI] BELIECTBA https://m.edso00.ru/7f416194
53 ArperaTHbl€ COCTOSIHUS 2 bubnnorexka [JOK
' BELIECTBA https://m.eds00.ru/7f416194
Wroro no pazneny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl
31 MexaHudeckoe 3 bu6mmoreka [IOK
' JIBUKCHHE https://m.edso00.ru/7f416194
39 WNuepnus, macca, 4 1 bubnuoreka [IOK
' IIOTHOCTh https://m.edso00.ru/7f416194
bubmuorexa [JOK
33 Cra. Bugst cun 14 L 2 https://m.edso00.ru/7f416194
Hroro no paszneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB

41 [asnenue. Ilepenaua

3

JaBJICHUS TB ép,[[LIMI/I TC-
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JJaMH, ) XUJKOCTAMMU U ra-
3aMH
bubmuoreka [JOK
4.2
JaBieHre KAKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 ATmocdeproe asienne 6 https://m.eds00.ru/7f416194
CMCTBUEC KUIKOCTU U
4.4 filsa Ha 10T I)[KéHHOG B 7 1 3 bubmorexa LHOK
' py https://m.eds00.ru/7f416194
HHUX TEJIO
Hroro no pazgeny 21
Paszgea S. Pabora u MOIHOCTh. JHEPrust
bu6mmoreka [IOK
1 P 1
> 800Ta M MOIIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2 llpocthie Mexanu3Mbl > 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
>3 Mexarmreckas sHepris 4 . ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YA- 68 3 12
COB I10 ITPOI'PAMME
TEMATHUYECKOE IINTAHUPOBAHMUE, 8 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HanmenoBanme
Ne Konrpo Ipakru  (uupposbie)
pa3/1esioB U TeM
n/n Bcero  JbHBIE JecKue oOpa3oBaTe/IbHbIE
NMPOrpaMmblI
pabdoTsl  padoTHI pecypcol
Pa3nen 1. TenJioBbie siBJI€HUA
11 CrtpoeHnue u CBOMCTBa 7 bubnuotexa [JOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CTIIOBBIC HPOLECCH ° https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIE SIBJICHUSA
DIIEKTpUYECKHE 3apsIbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 bubmmorexa [TOK
' P . https://m.edso00.ru/7f4181ce
B3aNUMOJACUCTBUC
99 ITocTostHHBIH 20 1 5 bu6mmoreka [JOK
' DIIEKTPHYECKHUI TOK https://m.edsoo.ru/7f4181ce
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bubmuoreka [JOK

23 MarHuTHEIC SBICHHS 6 . 15 https://m.edso0.ru/7f4181ce
DJIeKTpOMarHuTHas bubnmoreka [JOK
2.4 4
WHIYKIS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PezepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YA- 69 3 145
COB I1O ITPOT'PAMME '
TEMATHYECKOE IINTIAHUPOBAHMUE, 9 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumenoBaHmue
Ne Konrpo Ipakru  (uudpposbie)
pa3/1esioB U TeM
n/n Bcero  JbHBIE YyecKme oOpa3oBaTe/bHbIE
NPOrpaMMblI
padorel  padoOTHI pecypcbl
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHn4ecKoe IBIDKE-
11 HHE U CIIOCOOBI €T0 OITH- 10 1 bubmorexa [JOK
' https://m.edsoo.ru/7f41a4a6
caHus
. bubmuorexa [JOK
12 Bsanvopericrane Tex 20 . 3 https://m.edso0.ru/7f41a4a6
bu6mmoreka [IOK
1. 1
3 3AKOHEI COXpaHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUs U BOJHbI
21 MexaHudeckue 7 3 bu6mmoreka [JOK
' Konebanus https://m.edsoo.ru/7f41a4a6
99 MexaHn4ecKue BOJIHBI. 8 1 3 bu6nmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3nen 3. DjeKTpoMarHuTHOE 1M0Jie H 3JIeKTPOMATHUTHBIE BOJHBI

DJIEKTPOMArHuTHOE MOJIe

3.1 1 DIICKTPOMarHUTHBIC 6 2 bubmorexa [JOK

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

BOJIHBI

Hroro o pasneny 6

Pa3nen 4. CBeToBbIe ABJIEHUS
41 3aKoHBI 6 5 bubnmoreka [JOK

' pacnpocTpaHeHus CBETa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI 1 OITUYECKHE 6 3 bu6mmoreka [JOK
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pudopsI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro cBe- 3 5 bubmuorexa [JOK
' Ta B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paznen 5. KBanToBbBI€ sIBJIEHMSI
51 Hcnyckanue u norio- 4 1 bubnmoreka [JOK
' IIICHHUE CBETAa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToMHOTO 6 1 bubnnoreka [HOK
' sapa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 JICPHPIE Pt https://m.edso0.ru/7f41ada6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAI0IIM I MOYJIb
[ToBTOpEeHHE M 0000IIIE-
6.1 HUE COJICpXKAHUS Kypca 9 2 bubmmorexa [JOK
' ACP P https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YA- 102 3 97
COB IIO ITPOTPAMME
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