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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBieHA Ha
OCHOBE MOJIOXKEHUI M TpeOOoBaHUIM K pe3yibTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBaTellbHOM mporpamMmebl, mpenctaBieHabix B PI'OC OO0, a Ttakke ¢ yd4éroM
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMH TNpernojaBaHds y4eOHOTO
npeaMera «Pu3ukay.

Copnepxanue  mporpaMMmbl 10  (u3MKe — HampaBieHO  Ha  (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM TI'paMOTHOCTH OOYYaIOIIMXCS M OpraHU3alui0 HM3y4eHHUs (U3UKH Ha
NeSITeIbHOCTHOW OCHOBe. B mporpamMe mo (U3MKe YYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu  TpeboBanuit DPI'OC OOO Kk MmIaHUPYyeMbIM JUYHOCTHBIM H
MEeTanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TaKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.

[IporpamMma mo Qu3snke ycTaHaBIMBaeT paclpeielieHne y4yeOHOro maTepuana Mo rojaam
oOydeHuss (1o Kjaccam), TpeajaracT MPUMEPHYIO IMOCIEI0BATEIbHOCTh HM3YUYCHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJepKaHus M Y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXCsl.

[Iporpamma no ¢usnke pa3paboTaHa C IeNIbI0 OKa3aHHUsI METOAUYECKON MOMOIIH YUUTEII0
B CO3/IaHUM paboUeli IPOrpaMMBbI 10 Y4eOHOMY MPEMETY.

Ou3uKa SBIAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB,
MOCKOJIbKY (pU3UYECKHE 3aKOHBI JIS)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
ouonorueit, actrpoHomueii u uznueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoliee sicHble 00Opa3lbl MPUMEHEHHS HAy4YHOTO MeEToja
MO3HAHUS, TO €CTh CII0CO0a MOTY4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opna U3 TNMaBHBIX 33734 (U3NYECKOro oOpa3oBaHUs B CTPYKType oO0Iiero oopazoBaHUs
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTM M HWHTEpeca K Hayke Yy
oOyuaromuxcs.

N3yuenne ¢usukn Ha 06a30BOM YypOBHE MPENAINOJaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOUIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

® Hay4dHO OOBSICHSTH SIBICHUS;
® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;
® UHTEPNpPETUPOBATH JaHHBIE W HCIOIB30BaTh Hay4yHbIC JOKa3aTeNbCTBA IS

MOJIYYCHH BBIBOJOB.



Henmn wm3yueHuss (GU3MKUA Ha YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONPE/ICICHBI B

Konnenuuu npenonaBanust yauebnoro npeamera «dPusnka» B 00pa3oBaTeIbHBIX OPraHU3aLUsAX

Poccuiickoit ®@enepanuu, peaqu3ylOUMX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTPAMMBEI,

yTBepkAEHHOW pemenuemM Kosutermm Munncrtepersa npocsenieHust Poccuiickonn ®enepanuun

(mpotoko:n ot 3 gexadps 2019 r. Ne ITK-4BH).

Henun uzyyenus ¢pusuku:

npuoOpeTeHne WHTEepeca W CTPEMJICHHs OOy4aromuxcs K HAyYHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHWH O HAydHOM METOJe TIO3HAaHUS U (HopMUpOBaHHE
HCCIIEI0BATENIHCKOTO OTHOIICHUS K OKPY)KAIOIINM SIBIICHUSIM;

(hopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yibTaTa U3y4E€HUs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHU;

(dbopMupoBaHHE TIPEICTABICHUN O PONH (PU3HMKH JUIS Pa3BUTHS IPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TMPEACTaBICHUM O BO3MOXHBIX cdepax Oyayuiell mnpodeccuoHalIbHON
NESITETLHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JaJIbHEHUIIIEMY O0YICHHUIO B ATOM

HaIpaBJICHUH.

JlocTkeHre 3TUX Iefned mporpaMmbl Mo (u3MKe HAa YPOBHE OCHOBHOIO OOILEro

o0paszoBaHus 00eCIeYnBaCTCS PEIICHUEM CIISAYIONNX 3a4a4.

IpuoOpeTeHue 3HAaHMH O JMCKPETHOM CTPOECHUHM BEIECTBA, O MEXaHHUYECKHX,
TEIUIOBBIX, AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

npuoOpeTeHue yMEHMM ONUCBIBaTh U OOBACHATH  (PU3MUYECKHE SBJICHUS C
HCIOJIb30BAHUEM IOJIyYEHHbIX 3HAHUI;

OCBOEHHME METOJIOB pEUIeHHs NPOCTEHIINX pacu€THBIX 3a/Jady C HCIOJIb30BAHUEM
(bu3nvecKux Mojiesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHbIX 33/1ay;

pa3BuTHE YMEHMH HaOmonaTh MHPUPOJHBIE SBJICHHUS M BBINOJHATH  OIIBITHI,
nabopaTopHble pabOThl M HKCHEPUMEHTAIbHbIE HCCIEIOBAHUS C HCIOJIB30BAaHHEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOEHHME TNpPHEMOB PabOThl ¢ MH(popMaIueil (U3NYECKOTO COJEp)KaHUs, BKIOYas
MHPOpPMALIMIO O COBPEMEHHBIX JOCTIKEHUSX (GU3MKU, aHaIM3 M KPUTHYECKOe
OlleHUBaHHe HHPOPMALINY;

3HaKOMCTBO cO c(epaMu NMpo(hecCHOHAIBHON eATeIbHOCTH, CBA3aHHBIMU C (PH3HKOM,

U COBPEMCHHBIMHU TCXHOJIOTUAMU, OCHOBAHHBIMHU Ha NOCTHXCHUAX (I)I/I3I/I‘-ICCKOI\/'I HAYyKH.



Ha uzyuenne ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hellelo), B 8 kinacce — 68 yacoB (2 yaca B

HEJIEINIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipemiaraemsrii B mporpamme 1o (Gu3NKe MepedeHb JaO0paTOPHBIX paboT U OMBITOB HOCUT
pEeKOMEHATENbHBIA XapaKTep, YYUTENb JEJIaeT BbIOOP MpOBENEHUS JA0OPATOPHBIX padboT U
OTIBITOB C YY4ETOM MHIMBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONINXCs, CITMCKA KCIIEPUMEHTATBHBIX

3aJJaHui, IPeAIaraeMbIX B paMKax OCHOBHOTI'O FOCYJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKE.
COJAEPKXAHUE OBYYEHMUSA

7 KJIACC

Pa3znes 1. ®u3uka v €€ poJsib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usnka — Hayka o npupoje. SBneHus npupoabl. OU3NUECKUE SBICHUSA: MEXaHUUYECKHE,
TEIJIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusndeckue BenuuuHbL. M3Mmepenue ¢usznuecknx BenuunH. Dusnyeckue mpuOOPHI.
[TorpemHocTh U3MepeHuil. MexayHapoHas cucTeMa eQuHUIL.

Kak ¢wu3uka u npyrue ecTeCTBEHHbIE HayKH M3Yy4arOT NpHUpoAy. EcTecTBeHHO-HAyIHBIN
METOJ TMO3HAHUS: HAOIIOJeHHe, IOCTAHOBKAa HAy4yHOTO BOMPOCA, BBIABMKEHHUE THIIOTES,
SKCIEPUMEHT [0 TMPOBEpPKE THUMNoTe3, O0ObsicHeHHe HalmogaeMoro spieHus. Onucanue
(bu3NYECKUX SBICHUN C TOMOIIbIO MOJIEIICH.

emoncmpayuu.

1. MexaHnuyeckue, TEIJIOBbIE, DJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.

2. ®usuueckre TpUOOPHI U MpoLEAypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM M LU(POBBHIM

pudopoM.

Jlabopamopnuie pabomul u onvimel.

1. Ompenenenue LEHbI IEICHUS IIKATbl H3MEPUTEIHLHOTO MPHOOpa.

2. U3mepeHue paccTosHUIL.

3. U3mepenue o0bEMa JKUIKOCTH U TBEPJOTO Tea.

4. OrmpeneneHue pa3MepoB MajbIX TEIl.

5. U3mepenue temmepaTypbl HpHU TOMOIIM >KUAKOCTHOIO TEpMOMETpa M JaTyHKa

TEMIEPATYPHI.



6. IlpoBeneHme wuccienOBaHUS MO TMPOBEPKE THUIOTE3bl: MALHOCTh MOJETA IIapUKa,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIE, YeM OOJIBIIIEe BEICOTA MyCKA.

Paznen 2. IlepBoHayanbHbIe CBeJleHUSI 0 CTPOEHNH BellecTBA.

Crpoenue BemecTBa: aroOMbl W MOJIEKYNbI, MX pa3Mmepbl. OMbBITHI, JOKA3bIBAIOIIHE
JUCKPETHOE CTPOCHHUE BEILIECTBA.

JBwxenue uactuil BemiecTBa. CBsI3b CKOPOCTH JBMDKCHHS YacTHI] C TEMIIEpaTypoH.
BpoynoBckoe mBmwkenue, muddy3us. BzanMonelicTBHe YacTHIl BEUISCTBA: TNPUTSHKCHHE U
OTTaJIKHBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH W  TBEPABIX
(kpucTayinueckux) Ten. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbix

COCTOAHUAX U HUX ATOMHO-MOJICKYJIAPHBIM CTPOCHHCM. OcobennoctH arperaTHbIX COCTOSIHHI

BO/IBL.

Jemoncmpayuu.

1. HabGmronenue GpOyHOBCKOTO JIBHKEHUS.

2. HabGmronenue nuddy3un.

3. HaOmronenue siBIeHUM, OOBICHIIOMMXCS MPUTSKEHUEM WIH OTTAIKHMBAHUEM YacTHUIL

BEILIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C UCTOJIb30BaHUEM (GoTorpaduii).

2. OmbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoAeicTBHE TeJl.

Mexanuueckoe aBMxeHuEe. PaBHOMepHOe U HepaBHOMEpHOE JBUKEHHE. (CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBUKEHHH. Pacu€r myTu 1 BpeMeHU IBUKEHHUS.

SBneHue wHepuuu. 3aKOH HHepuuu. B3aumojelcTBue Tenl Kak NPUYMHA U3MEHEHUS
CKOpPOCTH JBWKEHMs Tell. Macca kak Mepa umHepTHOcTH Tena. IlnotHocTs BemiectBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna Kak XapakTepucTuKa B3aumojenctBus Teil. Cuiia ynpyrocth U 3akoH ['yka.
N3mepenue cuibl ¢ NMOMOILIBIO JAMHAMOMETpa. fIBlIeHHME TArOTeHHUs M cuia TshkecTH. Cuiia
TSKECTH Ha JApyrux IuiaHetax. Bec Ttema. HeBecomocts. CliokeHHE CHII, HaIllpaBJIEHHBIX I10
onHOH npsimoii. PaBHozelcTByromas cui. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
TpeHune B mpuposie U TEXHUKE.

Jemoncmpayuu.

1. Ha6J'IIO,Z[eHI/Ie MECXaHHUYCCKOI'O ABMXKCHUS TCIIA.



H3mepeHne CKOPOCTH MPSIMOJIMHEWHOTO JIBUKCHHSI.
Habnronenue siBieHUs: HHEPLIUU.
HaGumtoieHne u3MeHeHUs: CKOPOCTH TIPH B3aUMO/ICHCTBUH TEIL.

CpaBHEHHE MAaCC 110 B3aUMOICHCTBHUIO TEJ.

o gk~ LD

CnosxeHue cuil, HalpaBJIEHHBIX 110 OJJTHOW MPSIMOH.

Jlabopamopubvie pabomot u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (IIApUKa B KUIAKOCTH, MOJICIH
AIEKTPUYECKOTO aBTOMOOWIIS U TaK JIajiee).

2. Ompenenenue cpemHed CKOPOCTH CKOJBXCHHsI OpycKa WIHM IIApUKa 10 HAKIOHHOU
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKeHHs (IedopMalinu) NpyKHHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OMBITBI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja |
XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenune. CiocoObl yMEHBIIICHUS U yBEITMUEHUS JaBieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaMHU, KUJIKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
rnyounbl.  ['mapocratuueckuit  mapamokc. CooOmaromuecs cocynsl. ['mapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atMochepHoe naBieHue. [IpUuuuHBI CyleCTBOBAHUS BO3AYIIHOU
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMOCc(epHOro JaBJIeHHUS OT BBICOTHI Haa YypoBHeM Mops. IIpubopsl ans wu3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpauuu.

1. 3aBuCHMMOCTH AaBIIEHUS T'a3a OT TEMIIEPATYPHI.

2. Tlepenaua naBieHUs KUAKOCTHIO U Ta30M.

3. CooOmaroniyecs cocy/sl.

4. TuapaBnudeckuil mpecc.

5

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBICHUSL.



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

PaBeHCTBO BBITAIKUBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1naBaHWs TeEJN: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT

COOTHOIIICHHUS INIOTHOCTEH TejIa 1 KUIKOCTHU.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBHCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTh
Y4acTH TeJa.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIBI, ACUCTBYIONIEH Ha Teno, NOTpyXEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHJIBI, JEHCTBYIOIIEH HAa TEJIO B
XKUJKOCTH, OT MACCHI TEJA.

OnbIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJKHUBAIOLIEH CHJIBI, IEUCTBYIOIIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHME JIOJKA M OIpPEICIICHUE €€

TPy30MOABEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOIIHOCTS.

HpOCTHe MCXaHU3MBbI: pblyar, 6J'IOK, HaKJIOHHasA IINIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbl4ara. HpI/IMeHCHI/Ie IIpaBrjia PaBHOBECHUA pblUara K 6J'IOKy. «3010TOC IIpaBUJIO» MEXAHUKH.

KIIJI mpocTeix Mmexann3MoB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexaandeckas OHCPIrus. Kunernueckas u IOoTCHIMAaJIbHass OSHEPIHs. HpeBpameHHe

OJHOI'O BHJa MEXaHHYeCKOM OHCPIuu B ,Z[perfI. 3aKkoH COXpaHCHUA SOHECPIUHU B MEXaHUKCE.

Hemoncmpauuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimel.

1. Ompenenenne paOOTBHl CHIBI TPEHUS NPU PABHOMEPHOM JBIDKEHHUU Tela IO
TOPU30HTAJIBHOM MOBEPXHOCTH.

2. HccrnenoBanue ycaoBHi paBHOBECHs pblyara.

3. Usmepenue KIIJI HaKJIOHHON MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH SHEPIUH.

8 KJIACC



Paznen 6. TemoBble siBIeHHS.

OcCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOIM TEOpUn CTpOoeHus BellecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyld. OTBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammnyeckue u
amopdHbIe Tena. OOBsICHEHNE CBOWCTB Ia30B, JKUIKOCTSH M TBEPABIX T HA OCHOBE TOJIOKESHUI
MOJIEKYJIIPHO--KUHETUUECKOU Teopur. (CmauMBaHWE W KamWUIIpHbIE sBIeHUsA. TemioBoe
pacIIupeHue u cxxarue.

Temmnepatypa. CBsi3p TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBW)KCHHUS YaCTHII.
Buayrpennsis  sueprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OSHEpPruu: TeIulonepeaadya u
coBepIleHre padoThl. Buibl Terionepenayu: TEeMIonpoBOHOCTh, KOHBEKIIUS, U3TyUeHHE.

KonuuecTBo TemmoTel. YaenbHas TEIIOEMKOCTh BEHIECTBA. TemIOOOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TemuioBoro OanaHca. [ImaBneHume m OTBep/eBaHHE KPUCTATUTMYECKUX
BEIIECTB. YJelbHas TemioTa ruiaBieHus. [lapooOpasoBanne u KoHjaeHcamnws. Mcmapenue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEpaTypbl KHIEHHS OT
aTMOC(hepHOTO JTaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeIbHasl TEMJI0Ta CTOPaHUsL.

[Ipunnumer pabotel TemnoBbix asuratenei KIIJ[ termmoBoro asurartens. TeroBbie
JBUTATENH U 3aIUTa OKPYKAIOIIEH Cpe/bl.

3aKOH COXpaHEHUs U IMPEBPAILCHUS SHEPTHH B TEIUIOBBIX MPOLECCaX.

emoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JBKCHUS.

Ha6mronenue auddysun.

Habmronenue sBiaeHU cMadyBaHUS M KaMWIJUTSIPHBIX SIBJICHHIMA.

Habnronenue TemnoBoro pacimupeHus Tei.

N3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBusna u3mepeHus Temneparypsl.

Buas! Tennonepenauu.

OXJ'Ia)I(I[eHI/IC IIpHu COBCPIICHNUN pa6OTBI.

© o N o 0 Bk~ wbhPE

Harpeanue npu coBepiiieHHN pabOThl BHEITHUMH CHUITAMH.
10. CpaBHeHHE TETIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. HaOnroneHue KUIeHus.

12. HaGmro/ieHre MOCTOSHCTBA TEMIIEPATYPHI IPH TUIABICHUH.



13. Mojenu TemIoBBIX JBUTATEICH.

Jlabopamopusvie padbomot u onvimel.

1. OmnbIThl IO 0OHAPYKCHHUIO NEHCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

2. OnBbITHI 1O BBIPAIIMBAHUIO KPUCTAIIOB TIOBAPSHHOM COJIM MIIH caxapa.

3. OTmBITHI 10 HAOIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH M TBEPABIX TEIL.

4. Ornpenenenue 1aBJICHUs BO3ayXa B OaJJIOHE IITPHUIIA.

5. OneITEL, NEMOHCTPUPYIOIIUE 3aBUCUMOCTh TaBJICHHs BO3/AyXa OT €ro oObémMa u

HarpeBaHus WU OXJIAKICHHUS.
6. ITlpoBepka THIOTE3bl JWUHEHHOW 3aBUCHMOCTH JITMHBI CTOJIOMKA IKUJKOCTH B
TEPMOMETPHUUECKON TPYOKe OT TeMIIepaTyphl.

7. HaOmroneHne n3MeHEHUs BHYTPEHHEH SHEPTHH Teja B pe3yabTaTe Terionepenayn 1

paboTHl BHEIIIHUX CHIL.

8. HccnenoBaHue sSBIICHUS TEIIOOOMEHA MTPH CMEITMBAHWK XOJIOTHOW M TOPSYCH BOIBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE ¢

HarpeThiM METATMIECKUM ITUTUHAPOM.

10. OnpenencHue yaeapHON TEIUIOEMKOCTH BEIIIECTBA.

11. VccnemoBanue mpoiiecca UCHapeHHs.

12. OnpeneneHrue OTHOCUTEIHLHOM BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MIJIaBICHUS Jb/A.

Pa3znen 7. diiekTpruyeckne 1 MAarHuTHbIE SIBJICHHSI.

Onextpuzanus Tei. JlBa poja JEKTpUYECKHX 3apsioB. B3zaumopelicTBre 3apsuKEHHBIX
ten. 3akoH Kyrnona (3aBUCHMOCTB CHJIBI B3aMMOJCHMCTBUS 3apsSKEHHBIX TEI OT BEIUYUHBI
3aps7I0B U PACCTOSIHUS MEXK]TY TEIaMH).

Dnextpuueckoe nose. Hanpsxk€HHOCTH 3iekTpuyeckoro nossd. [lpuHuun cyneprno3unuu
ANIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apaaoB. DIEMEHTapHBIM snekTpuueckuid 3apsan. CtpoeHue
atoma. [IpoBOAHUKH U JUAIEKTPUKHU. 3aKOH COXPaHEHUS AIIEKTPUUECKOr0 3apsa.

DNeKTpUYecKuid TOK. YCIOBHUS CYIIECTBOBAHHUS JIIEKTPHUYECKOr0 TOKa. VCTOYHUKH
MOCTOSIHHOTO TOKa. JIeWCTBUSA AIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHHUTHOE).
DNEeKTPUYECKUN TOK B )KHMJIKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuima Toka. DleKTpuueckoe HampspkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YJEJIbHOE CONPOTUBIICEHHE BemlecTBa. 3akoH OMa uig  yyacTKa LEMNH.

IlocnenoBarenbpHOE U napajjieJibHOC COCANHCHUC ITPOBOJHUKOB.



PaboTa 1 MOILITHOCTH ANIEKTPUYECKOTO ToKa. 3akoH Jxoyns—JleHmna. DnekTpuuecKue enu
U TIOTPEOHUTENH AIIEKTPUYECKON SHEepruu B ObITy. KOpoTKOe 3aMbIKaHue.

[ToctostHHbIE MarHuThl. B3auMoOAeNCTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe 1oJie
3IEKTPUYECKOTO TOKA. [I[puMeHeHue JIeKTPOMAarHuTOB B TEXHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha T[POBOJHUK C TOKOM. OJIEKTPOJBUIaTelb IOCTOSHHOrO Toka. Mcmosib3oBaHue
AJIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  snekTpomMarHuTHOM  uHAykuuu. IlpaBuio  Jlenuna.
OnektporeHeparop. CrocoObl TOJyYEHUS] DIIEKTPUUECKOW DSHEPruu. ODJEKTPOCTAHIIMU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DIeKTpu3anus Tell.

JIBa poja MEeKTpUYECKUX 3apsA0B U B3aUMO/ICHCTBHE 3apsyKEHHBIX TEJl.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTU4eCcKas HHIYKIHUS.

3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY 1 AUDIIEKTPUKH.

MoenupoBaHi€e CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.

W cTOYHMKH ITOCTOSTHHOT'O TOKA.
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JlelicTBUA 3IIEKTPUYECKOTO TOKA.

RN
o

. DNEKTPUUYECKUN TOK B KHUJIKOCTH.

[EEN
[EEN

. I"a30BbIi1 pa3ps.

[EEN
N

. I/ISMepeHI/Ie CHJIBI TOKa aMIICPMETPOM.

[N
w

. I/ISMepeHI/Ie SJICKTPUYECKOT'O HAITPSXKCHUS BOJIBTMETPOM.

[EEN
SN

. PeocTar u marasun COHpOTHBJ’IGHHﬁ.

[EEN
o1

. B3aumoaeicTBre NOCTOSHHBIX MAarHUTOB.

[EEN
[op)

. MOI[GJ'II/IpOBaHI/IC HCBO3MOXXHOCTH Pa3acCJICHUS IMOJIIOCOB MarHuTa.

[EEN
~

. MO,Z[GJ'II/IpOBaHI/IC MarHUTHBIX I10JICH ITOCTOSIHHBIX MarHUTOB.

[EEN
o

. OnbIT Dpcrena.

[EN
©

. MarautHoe moJje Toka. 3J'IeKTp0MaFHI/IT.

N
o

. I[CI\/'ICTBI/IG MAarauMTHOTO IOJISI Ha IMPOBOJHHUK C TOKOM.

N
[

. 3J'IeKTpOI[BI/IFaTeJ'IL IIOCTOSHHOI'O TOKA.

N
N

. UccnenoBpanue sBICHUS QJICKTpOMaAr HUTHOM WHAYKIIUH.

N
w

. Oneiter @apagest.
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3aBUCHUMOCTh HaIrpaBJICHUA UHAYKIIMOHHOTO TOKa OT YCJIOBI/Iﬁ €0 BOBHUKHOBCHHA.

DneKTporeHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopusvie padbomot u onvimel.

1. OmnbITh IO HAOTIOICHHUIO MEKTPU3AIMH TEJ MHAYKIHEH U IIPH COMPUKOCHOBEHHH.

2. UccrnenoBanue NeiCTBHS AIIEKTPUYECKOTO OISl HA TIPOBOJHUKH U JAUAIICKTPHUKH.

3. CoOopxka u poBepKa pabOThI ITEKTPUUECKON [T TOCTOSHHOTO TOKA.

4. H3mepeHue U peryaupoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryinvpoBaHue HANPSKEHUS.

6. HccrenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Y€Pe3 PE3UCTOP, OT COMPOTHBIICHHSI
pe3ucTopa M HANPSKEHUS Ha PE3UCTOPE.

7. OmnbITel, JEMOHCTPUPYIOLIUME  3aBUCUMOCTb  3JEKTPUUECKOTO  CONPOTUBIICHUS
MIPOBOJIHHUKA OT €ro JJIMHBI, TUIOIIAIU TONIEPEUYHOTO CEUYEHHUs U MaTepHaia.

8. IlpoBepka mpaBWiia CIIOKEHHsS HANpPsHKCHUH TpPU TOCIEIOBATEIHHOM COCTHHEHUU
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MapaUIETFHOM COSTUHEHUN PE3UCTOPOB.

10. OnpeneneHue pabOThI MEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. Omnpenenenrie MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 JIAMIOUKY, OT HaIlpsHKCHUS
Ha HEW.

13. Onpenenenue KIIJ] narpeBarens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBHS MOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MarHMTHOTO IOJISI TOCTOSHHBIX MArHUTOB MpU UX OOBEAWHEHUU H
pa3elieHuu.

16. UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KATYIIKH C TOKOM H
MarHuTa OT CUJIbl TOKA U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. U3ydeHue neiicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.

19. KoncrpynpoBaHue u u3ydeHue padoThl 3JEKTPOABUTATENS.

20. Usmepenue KIT/{ anexkTpoaBuraTeabHON YCTaHOBKHU.

21. OnbITEl MO HWCCIENOBAHHUIO SIBICHHS AIIEKTPOMATHUTHOW WHAYKLIWU: HCCIEIO0BAHUE
M3MEHEHHH 3HaYeHUsl 1 HallpaBJIeHUs] UHIYKIIHOHHOTO TOKA.

9 KVIACC

Pa3zngen 8. Mexanndeckue siBJICHHUS.



Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBW)KECHMs. PaBHOMepHOe mnpsMoiuHelHHoe nABukeHue. HepaBHomepHoe
psiMOJIMHENHOE JBMKeHHE. CpelHsss U MIHOBEHHass CKOPOCTb Tejla IpU HEPaBHOMEPHOM
JB>KCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMouHelHoe aBrkenne. CBo6oiHoe najgenue. OnbIThI
lNasmnes.

PaBHOMepHOE JBIKEHHE 1O OKpyKHOCTH. Ilepron m dactora oOpamenus. Jluneinas u
yrioBasi cKopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[IepBbiit 3akoH Hprotona. Bropoi 3axkon Herorona. Tperuit 3akoH Herortona. IIpunHimun
CYIEPIO3UINH CHJI.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHHUS CKOJIBKEHHS, CUjia TPEHHS
MOKOSI, IPYTUE BUABI TPEHUSI.

Cuna TsXKECTH W 3aKOH BCEMHUPHOTO TITOTEHHsS. YCKOpPEHHE CBOOOJIHOTO MaJEeHHUS.
JIlBrkenne mmaHer Bokpyr Comnna. IlepBas xocmmueckass ckopocte. HeBecomocTs u
Meperpy3Ku.

PaBHOBecue marepuanbHOM Touku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mmnynbca. UMnynbc cuiibl. 3aKOH COXpaHEHHS MMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroctd, TpeHus. Cs3b
SHepruu U paboTel. [loTeHmanbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorenumanpHas sHeprus cxaroi npyxuHbl. Kunerndeckas sueprus. Teopema 0 KUHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPIHUU.

emoncmpayuu.

1. HaGmroneHue MEXaHUYECKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTeWd W TPACKTOPHH IBUKEHUS OJHOTO M TOTO K€ Tellda OTHOCHUTEIHHO
Pa3HbIX TeJl OTCYETA.

N3mepeHune ckopocTy U yCKOPEHUSI IPSIMOJIUHEHHOTO ABUKEHUSI.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

Ha6J'IIOI[eHI/Ie ABHUIKCHUS TECJIa 110 OKPYKHOCTH.

o g bk~ w

Ha6J'IIOI[eHI/Ie MCXaHHUYCCKUX HBHeHHﬁ, MMPOUCXOAAIINX B CUCTEME otcuéra «Temexkar»
pu e€ PaBHOMCPHOM U YCKOPCHHOM JABUKCHHU OTHOCUTCIIBHO KaOuHeTa CI)I/I3I/IKI/I.
7. 3aBUCUMOCTH YCKOPCHUA TEJa OT MACChI TCJIa U I[CIZCTByTOH.[Cﬁ Ha HCTO CHUJIBI.

8. Ha6J'IIO,Z[eHI/Ie PaBCHCTBA CUJI IIPpU B3aUMOJSUCTBUU TeIl.



9.

10.
11.
12.
13.
14.
15.
16.

N3meneHnue Beca Tenia NpU yCKOPEHHOM JBUKECHHH.

Ilepenaya nMmynbca Ipyu B3aMMOAECHCTBUM TEIL.

[IpeoOpazoBaHust JHEPTUU MPH B3aUMOICHCTBUH Tell.

CoxpaHeHue UMITYJIbCA IPU HEYIIPYTOM B3aUMOIEHCTBUU.
CoxpaHeHHe UMITYJIbCa IPU a0COJIIOTHO YIIPYTrOM B3aWMOJAECHCTBUU.
HabntoieHue peakTuBHOIO JBUKEHHUS.

CoxpaHeHHe MEXaHUUECKON PHEPIUU ITPU CBOOOTHOM IaICHUHU.

CoxpaHeHre MEXaHHUUECKON PHEPTUH NP IBWKEHUH TeJa MO JEHCTBUEM MPYKUHBI.

Jlabopamopubvie padbomot u onvimel.

1.

10.

11.

KoncTpynpoBanue TpakTa s pa3roHa W JAJbHEWMIIEr0 PaBHOMEPHOTO JIBHKECHUS
IrapuKa U TCIICIKKH.

Onpenenenre cpelHedl CKOPOCTH CKOJBXKEHHs] OpycKa WM JIBUXKEHHS IapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre ycKOpeHHUs Teja IMPU PAaBHOYCKOPEHHOM JBHM)KEHHUU IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBIXKEHUU 0€3
HayaJIbHOW CKOPOCTH.

IIpoBepka TruMOTE3Bl: €CIM INPU PABHOYCKOPEHHOM [JBM)KEHUM O0€3 HaudalbHOU
CKOPOCTM IIyTM OTHOCATCA KaK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXXYTKHA BPEMEHHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHS CKOJIB)KEHUS OT CHJIBI HOPMAaJbHOTO
JIABJICHMUSL.

Omnpenenenne ko3 duiueHTa TpeHus: CKOIbKEHHUS.

Omnpenenenne )XECTKOCTU MPYKHUHBI.

Omnpenenenue paOOTBl CWJIBI TPEHUS IPU PABHOMEPHOM [BIXKEHUM Teja IO
TOPU30HTAIBHONW OBEPXHOCTH.

OmnpeneneHue pabOThl CUIIBI YIPYrOCTH HpU NOAbEME Ipy3a C MCIOJIb30BAHUEM
HEMO/BM)KHOTO U TOJBMYKHOTO OJIOKOB.

I/IzyquI/Ie 3daKOHa COXpaHCHUA SHCPIUH.

Pazgen 9. Mexannueckue KoJe0aHUA U BOJHEI.

KonebarensHoe JABHOKCHHC. OcHOBHBIC XapaKTCPpUCTUKU KOJIeOaHMIA: nepuon, 4acrora,

amMIuIuTYAa. MaremMaTHuecKMil M TNpYKHUHHBIH MasTHUKU. [lpeBpalieHue sHepru Ipu

K0JIe0aTeIbHOM JABVOKCHHH.



3aryxatomue kojeOaHus. BeiHykaeHHble Kojebanus. Pezonanc. MexaHuyeckue BOJHBI.
CBoiicTBa MexaHn4yeckux BOJH. IIpoonbpHbIe U monepevHbie BOJIHBI. [|JInHa BOJIHBI B CKOPOCTh
€€ pacrpocTpaHeHHsl. MexaHU4YeCKHe BOJIHbI B TBEPJOM TeJIe, CEMCMUYECKUE BOJIHBI.
3Byk. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. IH(pa3ByK u yIbTpas3ByK.
Jemoncmpayuu.
1. HaOGmonenue kojeOaHMid T O ICHCTBUEM CHIIBI TSDKECTH U CHIIBI YIPYTOCTH.
2. Habmopnenue xosebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
3. HaOmoneHune BBIHYXIEHHBIX KOJeOaHMIA U Pe30HAHCA.
4. PacnpocTpaHeHue IpoA0JIbHBIX U MONEPEUYHbIX BOJIH (HA MOJIEIN).
5. HaOnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI pe30HAHC.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenue 4acToThl U NEPUOAA KOJEOAHUN MAaTEMAaTHUECKOTO MasiTHUKA.
2. OmpeneneHre 9acTOTHI M IEpHOJIa KOJIEOAHUH MPYKMHHOTO MasiITHHUKA.
3. HccrnenoBanme 3aBHCHMOCTH TIEpHOA KOJEOAHWI TOABEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. UWccnegoBaHue 3aBUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCMMOCTH IepHOJa KoJeOaHW Ipys3a, MOJBEHIEHHOTO K HUTH, OT
Macchl rpysa.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KOoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. VI3amepeHue ycKopeHUsi CBOOOHOTO MaICHUS.
Pa3znesn 10. DjieKTpOMArHMTHOE 1OJI€ M JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpOMarHUTHOE ToJie. DJIEKTPOMarHuTHbIE BOJHBL CBOWCTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKkopocTh cBera. BonHOBbIE cBOICTBA cBETA.
Jemoncmpayuu.
1. CaoiicTBa 3NEKTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOIICTBa CBETA.
Jlabopamopusie pabomot u onvimol.
1. H3yuyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH ¢ TOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3znen 11. CBeToBLIE AIBJICHNUS.



JlyueBas mozenb cBera. VMcrounuku cera. lIpsMosMHEHOE pacnpOCTpaHEHUE CBETA.

3armenust Connua u JIynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakKeHUs CBETA.

[MpenomiieHune cBeTa. 3aKoH MpejoMiicHHs cBeTa. [1oIHOe BHYTPEHHEE OTPAKCHUE CBETA.

Hcmons30BaHue IIOJTHOTO BHYTPCHHCTO OTPAKCHHUSA B OIITHYCCKUX CBETOBOAAX.

JIunza. Xox nyueit B nmu3ze. Omnrtmyeckas cucrema (oToammapara, MHUKPOCKONA U

teneckora. ['71a3 kak ontuyeckas cucremMa. ban3opykocTs U 1aTbHO30PKOCT.

Paznoxenne 6enoro cBera B cektp. Onbitel HetoroHa. Clio’kKeHUE CIIEKTPAIbHBIX IIBETOB.

Jucnepcus cera.

Jemoncmpayuu.
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[IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonydyenune n300pakeHUI B TUIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTuueckuii CBETOBOJI.

Xon mydeii B coOuparomei JTnH3e.

XoJ ny4der B pacCEUBAIOIEH JIMH3E.

[Tonydyenune n300paskeHUI C TOMOIIIBIO JTH3.

[Ipunnun neiictBus GoTroanmapaTa, MUKPOCKOTIA M TEJIECKOTIA.

10. Moxens riasa.

11. PaznoxxeHue 6e10ro CBETa B CIIEKTD.

12. Tlonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuwie pabomel u onvimel.

1.
2.

N o o &

HccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKEHUSI CBETOBOTO JIyda OT yrja MmaJieHusl.
N3ydeHnne xapakTepucTUK H300pakeHUs MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yTiia MPEJIOMIICHHS CBETOBOIO JIyda OT yriia MaJieHusl Ha
IPaHULIE «BO3IyX—CTEKIIO.

[Tonyuenue n300paxkeHui ¢ MOMONIBIO COOMPAOIIEH JTMH3BI.

Omnpenenenre (HOKYCHOTO PAaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.
OnBITHI MO Pa3IOKEHHUIO OEI0T0 CBETa B CIHEKTP.

OnpITHI MO BOCHPUATHIO 1IBETa MPEIMETOB NMPU UX HAOIIOJEHUHM 4Yepe3 I[BETOBBIC

(GUIBTPBIL.

Pa3znen 12. KBanToBbIe SIBJEHHUS.

OmnbiThl Pesepdopaa u miianerapuas moaens aroma. Mozens aroma bopa. Mcnyckanue u

IIOrJIOMCHNUEC CBETA aTOMOM. KsanTtsl. JIuneiiuateie CIICKTPHI.



PagnoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxionnas Mopnens aromuHoro sigpa. M3orombel. PannoaktuBHblEe mnpeBpamieHus. llepuon
[10JIypacnazia aTOMHBIX sJIEP.

SAnepHble peakiuy. 3aKOHbBI COXPAHEHUS 3apsI0BOIO U MAacCOBOIO YHUCE. DHEPIUs CBS3U
aToMHbIX szaep. CBs3p Macchl W SHepruu. Peakuuu cuHre3a u geneHus sjep. VMcrounuku
sHepruu CoJiHIA U 3BE3NL.

SAnepHas sHepreTuka. JleiMcTBUA paAMOAKTUBHBIX U3JIy4YEeHUIN Ha KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CunexTpsl U3Ty4eHUs U TNOTJIOMICHHUS.

2. CrHekTpsl pa3ITUYHBIX Ta30B.

3. Cnextp BoJIopoIa.

4. HabmozaeHue TpekoB B kamepe Buibcona.
5. Pabota cuérunka HOHU3UPYIOUIUX U3ITyUYEeHUH.
6. Perucrpanus u3mydeHus IPUPOJTHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CHEKTPOB U3JTy4EHUSI.

2. VccnenmoBaHue TpPEKOB: HM3MEPEHHE SHEPIMM YacTULIBI 0 TOPMO3HOMY IYyTH (IO

dboTtorpadusim).

3. H3mepenwne pagnoakTHBHOTO (OHA.

IToBTOPUTEIbHO-00001IAKOIIHUIA MOAYJIb.

[ToBTOpUTENBbHO--0000MIalOUK  MOIYIb MpeJHa3HaYeH [UIsi CHUCTEMaTH3aluud |
000011eHUS TPEIMETHOTO COACPIKAHUS U OIBITA IESTEIILHOCTH, MPUOOPETEHHOTO TIPU U3YUCHUH
BCEro Kypca (pU3uKH, a TaKxke IS MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIMXCsl, BRIOPABIIMX ATOT Y4eOHBIN MTPEAMET.

[Ipy w3ydyeHUH JAHHOTO MOJIYJS PpPEANU3YHOTCS M CUCTEMATU3UPYIOTCS  BHJIbI
NEeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIaHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs, (HOpMUPYETCS €CTeCTBEHHOHAY4Has
rPAMOTHOCTb: OCBOECHHE HAYYHBIX METOJOB HCCJIEJIOBAHUS SBJICHUM NPUPOABl U TEXHUKH,
OBJIAZICHUE YMEHUSAMHU OOBSICHATh (U3MUECKHE SBICHHS, NPUMEHsS IOJydeHHbIE 3HaHUS,
pelark 3a1a4i, B TOM YUCJIE KAYECTBEHHBIE M KCIIEPUMEHTAIIBHBIE.

[IpyHIMNMATBEHO AEATEIBLHOCTHBIN XapaKTep AAHHOTO pa3Jiela peaanu3yercs 3a CUET Toro,
4TO 00ydarolrecs BHIIOIHAIOT 33]aHus, B KOTOPBIX UM MpeaIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUN paclo3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS

B OKPYKaIOIIeH NpUpoe U MOBCEIHEBHON KU3HM;



HCIIOJIb30BATh HAYYHBIC MCTOAbI UCCICIOBAHUA (bI/IBI/I‘-IeCKI/IX SIBJICHI/Ifl, B TOM 4YHUCIJIC IJIA

MMPOBCPKU TUIIOTE3 U MOJTYUCHUSA TCOPECTUICCKUX BBIBOAOB,

O0OBSCHATH HAay4YHBIC OCHOBBI Han0oJjiee BaXKHBIX Z[OCTI/DKCHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/Iﬁ,

HalpuMep, MNPAKTHUYCCKOTO HCIIOJIB30BAHHA PAa3/IMYHbBIX HCTOYHHWKOB OHCPIrMHM HA OCHOBC

3aKOHa MPEBpALICHUA U COXPAHCHUS BCEX U3BCCTHBIX BUAOB SHCPIHU.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

WN3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs HalpaBlieHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MMPEAMCTHBIX o6pa3OBaTeanmx PE3YyIbTAaTOB.

B pesynpraTe wu3ydeHuss (PU3MKK HA YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS Y

obyuarorierocs OynyT chOpMHUPOBAHBI CIEAYIONTNE TUIHOCTHBIE PE3Yy/IbTaThl B YaCTH:

1) naTPHOTHYECKOTr0 BOCIIUTAHUSA:

- TIPOSIBJICHHE MHTEpPECa K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOW (PU3UUECKON
HayKU;

- IICHHOCTHOE OTHOIIIEHHE K JOCTHKEHHSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYKJEHUU OOIECTBEHHO 3HAYMMBIX U ATHYECKUX
po0sieM, CBA3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTIKEHUHN (PU3UKU;

- OCO3HAHUE BAXKHOCTU MOPAJIbHO--3TUYECKUX IIPUHLIUIIOB B IEATEIBHOCTH YYEHOTO;

3) acTeTM4eCKOr0 BOCIIUTAHMS:

- BOCIIPHUSTHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHHMYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'O NMO3HAHMSA:

- OCO3HaHUE IEHHOCTU (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIIAIOIIEH KYIbTYpbI;

- pa3BHUTHE HAYYHOU JTFO003HATENFHOCTH, HHTEPECA K UCCIIEI0BATEIBCKOM eI TENEHOCTH;

5) gopmupoBaHusi KyJbTYpPbl 310POBbS 1 IMOUMOHAJBHOIO 0J1ArONOJIYYHS:

- OCO3HaHHE IIEHHOCTH Oe30macHoro o0pas3a XM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaKHOCTH TMpaBWI O€30MacHOrO TMOBEIACHUS Ha TpaHCIOpTe, Ha JOpOrax, C

QJICKTPUYCCKHUM U TCIUIOBBIM 060pyIIOBaHI/ICM B IIOMAIlTHUX YCIIOBHUAX;



e - copMUPOBAHHOCTh HaBBIKA peIeKCHU, MPU3HAHUE CBOETO MPaBa Ha ONIMOKY M TaKOTO
XK€ MpaBa y Apyroro 4ejloBeKa;

e 6) TPYZ10BOIO BOCIINTAHMSA:

® - AaKTHBHOE yYacTHE B PEUICHUM MPAKTHYECKHX 33/1a4 (B paMKax CEMbH, 00pa3oBaTeIbHOMN
OpraHu3alii, TOpOJa, Kpas) TEXHOJOTUYECKOH M COLMAJbHON HAINpaBICHHOCTH,
TPEOYIOIIUX B TOM YHCIIC U (PU3HUUECKUX 3HAHUM;

® - MHTEPEC K MPAKTHYECKOMY M3yYCHHUIO IPOoecCcrid, CBSI3aHHBIX C (PH3UKOH;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e - OpuUeHTalUs Ha TpUMEHEHHWe (U3WYECKHX 3HAaHUM I pemeHus 3aaa4 B obiactu
OKpYIKarollel Cpeipl, TUIAHUPOBAHHS MOCTYIKOB W OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUN
JUISl OKPYKArOILIEn CpeJibl;

® - 0CO3HaHHUE IM00ATBHOIO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U IMyTel UX perieHus;

e 8) ajanTanMu K M3MEHSIOLIUMCS YCJI0BUAM COLMATBHOM M IPUPOAHOM Cpeabl:

® - TOTPeOHOCTH BO B3aUMOJICWCTBUHM TIPH BBHIMOJHEHUH HWCCICOBAHUNH W TIPOCKTOB
(U3HYECKON HANPABICHHOCTH, OTKPBITOCTD OTBITY W 3HAHUSM JPYTUX;

® - [IOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO J1eATEIbHOCTD;

e - TOTpeOHOCTh B (HOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHCIE (HOPMYITUPOBATH HICH,
MOHSTHS, TUTIOTE3bI O (PU3HUECKUX 00BEKTAX U SIBICHUSAX;

e - 0Co3HaHHE JeHUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

¢ - [UIAHMPOBAHME CBOETO PA3BUTUS B MIPHOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

® - CTpEeMIICHHE aHAJU3UPOBATH U BBIABIIATH B3aUMOCBSI3U MPUPOIbI, OOLIECTBA U SKOHOMUKH,
B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OIICHKAa CBOMX JCWCTBHHM C Y4ETOM BIMSHHUS Ha OKPYXAIOUIYI0 Cpely, BO3MOXKHBIX

1J100aJIbHBIX MOCJIEICTBUH.
METAINIPEAMETHBIE PE3YJIbTATbI
B pesynbrate ocBO€HHMs mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomerocs OyayT cGOpMHUpPOBaHbBI MeTamnpeaMeTHble pe3yJbTaThl,

BKIIFOYAOIUE TMO3HABATCIIbHBIC YHHUBCPCAJILHBIC y‘le6HLIe HeﬁCTBHH, KOMMYHUKATHUBHBIC

YHUBEpCaJbHbIE YUeOHbIE ICHCTBUSA, PETYIATUBHBIE YHUBEPCAIbHbIE yueOHbIE IeHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIE YUeOHbIE JeHCTBUSA



Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU 0OBEKTOB (SBICHHIA);
yCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIaccu(UKamu, OCHOBAHUS ISt 0000IeHUS
Y CpaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B pacCMATPUBAEMBIX (akTax, JAHHBIX U
HAOIIOJICHUSX, OTHOCAIIUXCS K (PHU3UICCKUM SIBIICHUSIM;

BBIABJIATE IMPUYUHHO--CICACTBCHHLIC CBA3U IIPpU H3YYCHHUU (1)I/ISI/I‘I€CKI/IX SIBIICHUN H
IponecCcoB, ACIaTb BBIBOJbI C HCIOJB30BAHUCM JIOCAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJ'IIO‘~IeHI/II\/JI, BBIIBUT'aTh TUIIOTE3bI O B3aUMOCBI3AX (1)I/ISI/I‘~I€CKI/IX BCJINYHH,
CaMOCTOSITEJIBHO ~ BBIOMpATh CHoco0 pemieHus ydyeOHOW (u3nueckodl 3aaayu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB pEIICHHs, BHIOOp Hamboyiee MOIXOMAAIIETO C

Y4ETOM CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbCcKHe AeCTBHS.

HCII0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATEILCKUH MHCTPYMEHT TIO3HAHUS;

MPOBOJUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(bM3UYECKUI SIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNEe (DU3NIECKOTO SBIICHHUS;
OIICHUBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh WH(POPMAIIHIO, MOIYYCHHYIO B XOJC
WCCIICIOBAHUS MITH SKCIICPUMEHTA;

CaMOCTOSATENIBHO  (OpMYIHpOBaTh OOOOIIEHUS W  BBIBOJABI IO  pe3yibTaTam
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATh BO3MOYKHOE JNAJbHEHIIIee pa3BUTHE (PU3MUYECKHUX MPOIECCOB, a TAKXKE

BbIABUTI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

PaGora ¢ undopmanmeii:

IPUMEHATh PA3IMYHbIE METOJbl, MHCTPYMEHTBHl W 3alpochl MpPHU IMOHCKE U OTOOpe
nHGOpMAIMY WK IaHHBIX C YYETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPHPETHPOBATh MH(POPMALHUIO PA3TUUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MNpeAcTaBlIeHUs HHGOpMALMU U
WUTIOCTPUPOBATh pPeLIaeMble 3a7ayll HECJIOXKHBIMH CXE€MaMHM, JAuarpaMMaMH, HWHOMN

rpaduKoil u uX KOMOMHAIUSAMHU.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIC JeHCTBHUSA:



B X0J€ O0OCyXaeHus y4eOHOro Marepuana, pe3yiabTaToB JIAOOPATOPHBIX paboT u
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM T€MBbl M BBICKA3bIBAaTh UJICH,
HalleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTebHOCTH O0IeHHS;
COTIOCTaBISATh CBOM CYXJAEHHUS C CYXKICHUSAMHU JPYTHX YYaCTHUKOB JIMAJIOTA,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TTPOEKTA);

MOHMMATh M KCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHON pPabOTHI
MIPH pELIeHNH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

NPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHU30BBIBATH JEHCTBHS MO €€
JOCTIDKEHHUIO: PACIIPENIENIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHON
paboThl, 00001IaTh MHEHUST HECKOJIBKUX JIFOJICH;

BBITIOJTHATh CBOKO 4acTh Pa0OTHI, JOCTHTash KA4eCTBEHHOTO pe3yiabTaTra MO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;
OLICHMBAaTh KAayecTBO CBOEr0 BKJI3Ja B OOmMHA TPOIYKT TO KPUTEPHSIM,

CaMOCTOSITENIBHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOIUX I PEeLICHUS
(bu3nyecKux 3HAHUI;

OpUEHTHPOBATHCSA B PA3IMYHBIX MOJXOJAaX MPHUHATHS pelIeHUN (MHIUBUAYyabHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHIATHE PELICHUN IPYMIOii);

CaMOCTOSITEJIBHO COCTaBJIATh aNTOPUTM pelieHus (U3NYECKON 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C Y4ETOM HMEIOLIUXCA PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBAaTh MpearaeMble BapuaHThl peIeHUH;

ACIaTh BLI60p u 6paTB OTBCTCTBCHHOCTDH 3a PCHICHUC.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

AaBaThb aICKBATHYIO OLICHKY CUTYyAllUN U NpEeAjiaraTsb IiaH eé U3MCHCHMUA,
OOBSCHSATH INPpUYUHBI JOCTUIKCHUA (HCI[OCTI/I)KGHI/IH) PE3YJIbTATOB JCATCIBHOCTH,

J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;



BHOCHUTH KOPPEKTUBBI B JACATEIBHOCTD (B TOM YHMCIIE B XOJ BBIMOJHEHUS (DPU3UYECKOTO
WCCIICIOBAaHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHHUBIIMXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYJHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUAM;

CTaBUTH ce0s1 HA MECTO JPYroro 4ejoBeKa B XOJ€ CHOPa MM AUCKYCCHU Ha HAYIHYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

MpHU3HABaTh CBOE TMPABO HA OMMOKY MNpPHU pPEHICHHH (QHU3UYECKUX 3ajad M B

YTBCPKACHHUAX Ha HAYUHBIC TCMbBI U TaAKOC€ K€ ITPaBO APYTroro.

HNPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kjiacce npeAMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HUCITIOJIB30BAaTh IIOHATUS: (1)I/ISI/I‘-IGCKI/Ie N XUMHUYCECKHUE ABJICHUS, Ha6J'IIOJIeHI/Ie,
AKCIIEPUMEHT, MOJIENb, TUIOTE3a, CIWHUIBI (PU3UIECKUX BEIMYHMH, aTOM, MOJICKYIa,
arperaTHbIE COCTOSIHHS BellecTBa (TBEPIOE, JKHAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBWKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE, MPSMOJIMHEHHOE),  TPaeKTOPHS,
paBHOJEHCTBYIOIAsT cwia, Aedopmanus (ympyras, IUIacTUYECKas), HEBECOMOCTbD,
COOOIIAIOINECS COCY/IBI;

pasnuyath sBieHus (auddys3us, TernIoBoe ABMKEHHE YaCTHII BEIIECTBA, PABHOMEPHOE
JIBIDKCHUE, HEPAaBHOMEPHOE IBW)KCHUE, WHEPIIUs, B3aUMOJICHCTBUE TeJ, PABHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHON OChIO BpAalCHHWs, Ieperadya IaBICHHs TBEPIBIMU
TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(HEPHOE JTaBIICHHUE, TUNIABAHHUE TEJ, TIPEBPALICHHS
MEXaHUYECKOW SHEPTHH) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOILIUX JJaHHOE (PU3UYEecKOe SBJICHUE,

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOIIEM MUpE, B
TOM 4YHcle (PU3MYECKHE SIBICHHS B TPUPOJE: NMPUMEPHI IBIKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B XKUBOM W HEXHBOW MpuUpoje, ACHCTBHE CHIIBI TPEHHUS B MPHPOJAE U
TEXHUKE, BIHUSHHE aTMOC(PEPHOTO MABIICHUS Ha XUBOW OpraHu3M, IUIaBaHHE pPhIO,
pBIUard B Telle 4YeloBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHM) PU3NUECKHUX SBICHUIA;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, UCIIONB3YS (PU3UUIECKHE
BENTUYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSISA

CKOpPOCTh, CHJIa YHPYIroCTH, CHJIa TKCCTH, BCC TCJA, CHJIAa TPCHUA, HOABJIICHUC



(TBEpmoro Tema, KUAKOCTH, Trasza), BBITAJKWBAIONIAs CHJIA, MEXaHUYeckas pabora,
MOIIIHOCTh, IUICY0 CHJIBL, MOMEHT CHJIBbI, KOI(PQPHUIMEHT TIOJE3HOTO JIEHCTBUS
MEXaHU3MOB, KHHETUYECKAsi U TMOTEHIMAJIbHAs 3HEPrus), IpU OMHCAHUHU MPABUIHHO
TPAKTOBATh PU3NICCKUI CMBICI UCTIONB3yEeMbIX BEIMYNH, HX 0003HAYCHHS U CTUHUIIBI
(bu3HYECKUX BEIMYUH, HAXOJUTh (OPMYIBI, CBS3BIBAOINNC TaHHYIO (DH3UIECKYIO
BEIIMYMHY C JPYTHMH BEIIMYMHAMH, CTPOUTH TpPapUKH HU3YYECHHBIX 3aBHCHUMOCTEH
(U3HYECKUX BEIINYMH;

XapaKTEepU30BaTh CBOMCTBA TeN, (PU3WYECKHE SIBICHUS W TPOIECCHI, HCIOJIb3Ys
TpaBUiia CJIOKEHHUS CHJI (BJOJh OJHOW TpsiMoii), 3akoH ['yka, 3akon [lackains, 3akoH
Apxumena, MpaBWIO paBHOBecHs pbluara (OJ0Ka), «30JI0TO€ TPABUIO» MEXaHUKH,
3aKOH COXPAaHEHUS MEXaHWUYEeCKOW DSHEpPruu, TMpU OTOM JIaBaTh CIJIOBECHYIO
(hopMyTUPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHE;

OOBIACHATh (U3MYECKUE SIBIICHUS, TMPOIECCHl W CBOWCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYaIMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUUHHO-
-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHWE U3 1—2 JIOTMYECKUX IIIaroB C OMOPOM Ha
1-2 wu3yd4eHHBIX CBOWMCTBA (U3MUECKUX SBICHWUN, (U3MUECKHX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pemaTrh pacy€THbIC 3amaydl B 1—2 JEWCTBHS, WCIONB3yS 3aKOHBI W (POPMYIIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliu3a YCIOBUSA 33734y
3aMMChIBaTh KPAaTKOE YCJIOBHE, MOJCTAaBIATh (PU3MUECKHWEe BEIMYMHBI B (OPMYJbl U
MPOBOJUTH PAcU€Thl, HaXOIUTh CIPABOYHBIC JAaHHBIC, HEOOXOIMMbIEC IJI PEIlIeHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOJYYCHHON (DPU3UUYECKOI BEIMYMHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METOJIOB, B OIMCAHUM HCCJIEAOBAHUS BBIICIATh IPOBEPSIEMOE IPEANOJIOKEHUE
(rumoTesdy), pa3nuyaTh W HUHTEPIPETHPOBATH MOJIYYEHHBIH pe3ylbTaT, HAXOIUTh
OLIMOKH B XOJ€ OMBITA, eJaTh BHIBObBI IO €r0 pe3ysbTaTaM;

MIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBJICHUN UM (U3UYECKUX CBOICTB
Ten: (GopMmynupoBaTh MPOBEpPSEMBbIE MPEANOIOKEHHs, COOMpaTh YCTAaHOBKY W3
MIPeII0KEHHOTO 000PYA0BaHHUS, 3aMUChIBATh XO/1 OTBITa H (POPMYIUPOBATH BHIBOIBL;
BBITIONTHATH MPSIMbIe U3MEPEHHS PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIBI U
TEMIEPATyphl C UCTIOJIH30BAaHHUEM aHAIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOIOTHON MOTPENTHOCTH U3MEPEHHIA;
MIPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3UYECKON BEIUYHHBI OT JAPYrOl C

HCIIOJIb30BAHHUEM IIPSAMBIX I/ISMCpCHHﬁ (3aBI/ICI/IMOCTI/I IMyTU paBHOMCPHO ABUKYIICTOCA



T€Na OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUS CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH T H HE3aBUCUMOCTH CWJIBI TPEHHS OT IUIOIIAIU
CONIPUKOCHOBEHUS TE€J, CHJBl YIPYrOCTH OT YIUIMHEHUS IMPYKUHBI, BBITAIKUBAIOLICH
ciiel 0T 00BbEMa TOTPYXKEHHONM 4YacTH Tela M OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO MOIPYKEHO TeJo,
yCIOBUM IJIaBaHUS TeJ, YCJIOBUM paBHOBECUs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUHM y4eOHOTO WCCIENIOBaHMs, COOMpaTh YCTAHOBKY W  BBINOJHATH
U3MepeHus, cleAysl MpeJUI0KEHHOMY IUIaHy, (PMKCHUpPOBATh PE3Y/bTaThl MOJYYEHHON
3aBHCUMOCTH (PU3WYECKHX BEIMYUH B BHJIE TPEUIOKEHHBIX TAONMHIl W TpaduKoB,
JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIEA0BAHMUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (PU3MUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTHU U TBEPAOTO Tela, CUila TPEHHUS CKOJBXKEHUs, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAsl CHJIa, JICHCTBYIOLIAs Ha TMOTPYXKEHHOE B IKUAKOCTh TEJO,
KO3(h(UIMEHT MOJIE3HOTO JEHUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAys MPEI0KEHHON
WHCTPYKIIUU: TIPH BBITIOJTHEHUH U3MEPEHH COOMPATh IKCIIEPIMEHTAIBHYIO YCTAaHOBKY
Y BBIUUCIATH 3HAU€HNUE UCKOMOM BEIUYUHBI,

coOmoaTh TMpaBWIa TEXHUKH OE30MacHOCTH TIpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMNBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBUKHBIN U
HEMOABWKHBIN OJIOK, HAKJIOHHAs IJIOCKOCTh;

XapaKTepU30BaTh NPUHLUIBL JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB € OMOpPOM Ha WX OmMcaHUsA (B TOM YHMCIE: MOAUIMIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABIUYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON HAcocC,
apeoMeTp), MCIOJIBb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTE TpUMEPbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM Il oOecredeHus
0€30MacCHOCTH MpH OOpalleHuu ¢ OpudOpaMHU U TEXHUYECKUMH YCTpOMCTBaMu,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEAEHUS B
OKpYyKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B HHTepHETE B COOTBETCTBUU C

3aIaHHBbIM IMOUCKOBBIM 3aIIpOCOM, Ha OCHOBC MMCHOIIIUXCA 3HaHUHN U HYTéM CpaBHCHHA



Pa3IMYHBIX CTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTHBOPEUMBON
WA MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIB30BATh MPH BBHINOJHEHUN Y4EOHBIX 3aaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3NYECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHallbl, pecypchl cetu MHTepHeT,
BJIQJIETh NMPUEMAaMU KOHCIIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMK U3
OJIHOYM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHhMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaluu GU3NYECKOTO COAEp KaHUs, B TOM YHCIe MyOJIMYHO JeiaTh
KpaTKue COOOIIEHHs O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUMN, TPU ITOM
IPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPEe3eHTAIINEH;

IIPU BBIOJIHEHUU Y4EOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeensiTh 00sI3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTABICHHBIMU 33/1a4aMU, CJI€AUTD 3a BBIIIOJIHEHHUEM TUIaHa
NeUCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIM BKJIaJ B JESITEIBbHOCTb T'PYIIIHI,

BBICTpanBaTb KOMMYHHUKAaTUBHOC BSaHMO)IeﬁCTBHe, YUYUTBIBAsA MHCHHUC OKPYKarOIINUX.

K koHiy oOyueHuss B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

WCIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYI, TEIUIOBOE JBWKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Telna,
HACBIIEHHBIM U HEHACBIIEHHBIN Map, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSSA
SHEprusi, TEIJIOBOW JBUTATENb, 3JIEMEHTAPHBINA ANEKTPUUECKUM 3apsll, JJIEKTPHUUECKOe
1oJjie, MPOBOJHUKU M AUSJICKTPUKH, TOCTOSHHBIA 3JIEKTPUYECKUH TOK, MArHUTHOE
ToJIe;

pasnuyath SBJICHUS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIvlonepenaya, TEIUIOBOE
paBHOBECHE, CMayMBaHHE, KamWUIApHbIE SBJICHUS, UCHApeHUEe, KOHJCHCAIUs,
IJIaBJICHUE, KpucTaymm3anuss  (OTBEpJEBaHUE), KUIIEHUE, Terionepeaya
(TerIonpoBOIHOCTh, KOHBEKIUS, H3JIy4€HHUE), SIIEKTPU3allus Tell, B3auMOJICHCTBUE
3aps/ioB, JEHCTBUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aHMOJICHCTBUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHIYKIHA) TIO ONHMCAHUIO HX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX SBICHUHN B OKPYXKAIOIIEM MHpE, B
TOM uucie (Qu3uveckne SBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U

KalmWJUIPHBIC ABJICHUA B MPUPOAC, KPUCTAJUIBI B IPUPOAC, HU3JITYUCHUC COJ'IHI_Ia,



3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra,
JJIEKTPUYECKHE SIBIEHUS B aTrMocdepe, JJIEKTPUYECTBO IKHMBBIX OPraHU3MOB,
MarHuTHoe mosie 3eMiH, JApei] MOJ0COB, pOJIb MAarHUTHOTO IOJIS JJISl KU3HH Ha
3emiie, MOJIAPHOE CHUSIHHME, NPU ITOM IEPEBOJUTH MPAKTUYECKYIO 3ajauyy B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUH;

OTIMCHIBATh M3YYEHHBIC CBOMCTBA Tell U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUE
BEJIMYMHBI (T€MIEpaTypa, BHYTPEHHSAS SHEPrus, KOJMUYECTBO TEIUIOTHI, YHAEIbHas
TEIUIOEMKOCTh  BELIECTBA, yJeJlbHasg TEIUIOTa IUIABJICHUS, YyJAeIbHAas TeIuloTa
napooOpa3zoBaHus, ynelbHas TEIUIOTa CropaHHs TOIUIMBA, KOA(Q(QUIMEHT MO0JIE3HOTO
JNeUCTBUS TEIJIOBOM MAIMHBI, OTHOCHUTEIbHAsI BIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUUN
3aps], Ccujla TOKa, DJJIEKTPUYECKOE HallpshDKEHHWE, COMPOTHUBIEHUE IPOBOJIHUKA,
yAEIbHOE CONMPOTUBIIEHUE BEIIECTBA, pa00Ta M MOIIHOCTH AJIEKTPUUYECKOTO TOKA), MIPH
OTHMCAHWU TMPAaBWIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0003Ha4YeHHs] U €AMHULIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEIWYMHY C JPYTUMU BEIUYMHAMHU, CTPOUTH TIpaQUKu
U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapakTepu30BaTb CBOMCTBA TeJd, (PU3MUYECKHE SBJICHUS M TIPOLECCHI, HCIOJb3Ys
OCHOBHBIE TIOJIOXKEHUS MOJIEKYISIPHO--KMHETHYECKON TEOPUM CTPOEHHS BELIECTBA,
INPUHLUI CYNEpNO3ULUN MoJiell (Ha KAauyeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsiia, 3akoH Oma Juisd ydacTka Lenu, 3akoH Jxoyms—J/leHna, 3akoH coxpaHeHus
SHEpPIuu, NpPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alMCHIBATh €ro
MaTEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATh (hU3HMYEecKHe IMPOLECCHl M CBOWCTBA T€J, B TOM YHUCIE€ U B KOHTEKCTE
CUTyauui [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
IPUYMHHO-CJIC/ICTBEHHbIE CBSI3H, CTPOUTH OOBsICHEHUE M3 1—2 JIOTMYECKUX LIAaroB C
onopoi Ha 1-2 U3y4eHHBIX CBOWCTBA (PU3NYECKUX SIBICHUH, PU3MUECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aauyd B 2—3 JAEHCTBHS, MCIHOJb3ysd 3aKOHbI M (OPMYIIBI,
CBsI3bIBalOIME (U3UUECKUE BEJIWYMHBI: HAa OCHOBE aHajM3a YCJIOBHUS 3a7a4yd
3alMChIBAaTh KPAaTKOE YCIOBUE, BBIABIIATH HEIOCTATOK JAHHBIX JUIS PEIICHHs 3aJayd,
BBIOMPATh 3aKOHBI U (POpMYJIBI, HEOOXOAUMBIE Ul €€ pelIeHHs, TPOBOIUTH PACUETHI U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NMUECKON BETMUNHBI C U3BECTHBIMU JJAHHBIMU;
pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO pELIMTh TMPUH MOMOIIM (PU3HUYECKHX

MECTOAOB, HCIIOJIb3YA OIMMCAaHUC HUCCICA0BaHUs, BBIICIIATD IMpOBEPACMOC



MIPEIOJIOKCHUE, OIICHUBATHh IPABUIBHOCTh TOPSAKA TPOBEICHHS WCCICIOBAHUSA,
JIeNIaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3NYCCKUX SIBJICHUN WM (PU3NISCKUX CBONCTB
Ten (KanmwUIspHBIC SIBJICHUS, 3aBUCHUMOCTh JIABJICHHS BO3[yXa OT €ro o0béma,
TEMIIEPATYPhI, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS MPU U3TYYCHHUH OT I[BETA
M3JIyqaronie  (Morjomaronieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOABI OT
TEMIEPATYPhl JKUJKOCTH W TUIOMAIN €€ TIOBEPXHOCTH, OJJICKTpU3AIMS Tel U
B3aUMO/JICHCTBUE AJICKTPUICCKUX 3apsIOB, B3aUMOJICHCTBUE TMOCTOSHHBIX MarHUTOB,
BH3yaJTM3aIisl MAarHUTHBIX TTOJICH TTOCTOSTHHBIX MarHUTOB, JCUCTBUAS MarHUTHOTO TIOJIS
Ha TPOBOJHHK C TOKOM, CBOWCTBA JJICKTPOMAarHWUTa, CBOWCTBA JJICKTPOJBHTATEIIsS
MOCTOSTHHOTO TOKa): (opMyaupoBaTh NPOBEpSEMbIE MPEANOJIOKEHUs, CcoOUpaTh
YCTAaHOBKY W3 TPEUIOKCHHOTO OOOpYIOBaHUS, OIMUCBHIBATH XOJ ONBITA W
(hopmMyIUpOBaTh BBIBOJIBI;

BBITIOJTHATE TIPSIMBIC M3MEPEHHUS TEMIEPaTyphl, OTHOCUTEIIBHON BIIAXKHOCTH BO3/YyXa,
CWJIBI TOKa, HANPSDKCHUS C HKCIIOJI30BAHWEM AaHAJIOTOBBIX IMPUOOPOB W JATYUKOB
(¢u3NyYecKuX BENUYMH, CPaBHUBATh peE3yAbTaThl HU3MEPEHUN C Y4ETOM 3aJaHHOUN
a0COJIFOTHOU TTOTPEITHOCTH;

MMPOBOJIUTHh MCCIICIOBAaHUE 3aBUCUMOCTH OJHOW (DU3UYCCKOW BETUYHHBI OT APYrod C
HCIOJIb30BAHMEM TMPSAMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIA N MOMEPEYHOTO CEYEHUS M YJEIIbHOTO COMPOTHUBIICHUS BEIleCTBa
MIPOBOJIHHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HAMPSHKEHUS Ha MPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCITEA0BATEIbHOIO M MMapAJJICIIbHOTO COEIMHEHUN MPOBOJAHUKOB):
IUIAHUPOBATh UCCIEI0BaHUE, cOOUpaTh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIeAys
MpeII0KEHHOMY TIaHy, (PUKCHPOBATh pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabnuI ¥ rpauKoB, JIeTaTh BEIBOJBI M0 PE3yIbTaTaM HUCCIIEI0BAHUS;

MIPOBOJUTH KOCBEHHBIE HU3MEpeHUs (U3UUYECKUX BENUYHH (yIeNbHAs TEIUIOEMKOCTh
BEII[ECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOLIHOCTH AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh W3MEpPEHHUs, coOupaTh OSKCIEPHUMEHTAJbHYI0 YCTAHOBKY, CIEIys
MPEII0KEHHOM UHCTPYKIIUHU, U BBIYUCISTH 3HAUEHUE BEIMYUHBL;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ TabopaTopHBIM
obopynoBaHueM;

XapaKTepu30BaTh NPHUHIUIBI JIEHCTBUS W3YyYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOPOH Ha WX OMHCAaHWs (B TOM YHUCIE: CUCTEMa OTOILJICHHUS OMOB,

TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUYUK SIIEKTPUUYECKOU



SHEPTUH, DIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIb
MOCTOSIHHOTO TOKA), HCIIOJb3ysd 3HAaHUS O CBOMCTBaX (M3MYECKUX SBJICHUH W
HE00X0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIbHBbIE HPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (JKHUIKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CrOpaHus, 3JEKTPOCKOI, PEoCTar), COCTAaBIISThH
CXEMBbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIeI0BaTEeIbHBIM U MapajulebHbIM COEAUHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUECKUX LEMeil;

® T[IPUBOAWUTH NpHUMEpHl (HaXOAUTh HWHGOPMALMIO O TMpPUMEPAx) MPAKTHYECKOTO
WCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B TOBCEJHEBHOM MU3HU s oOecredeHus
0e30MacHOCTH TpHU OOpamieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOJIEHUST HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

® OCyHIeCTBIATh NOMCK HH(popmanuu ¢uszndeckoro conepxkanus B IHrepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUM M MyTEM CpaBHEHHs JIOTOJIHUTEIbHBIX HMCTOYHUKOB
BBIICATh MHQPOpPMALMIO, KOTOpas SBISETCS NPOTUBOPEYMBON MM MOMKET OBITh
HEJI0CTOBEPHOM;

® UCMOJb30BATh MIPU BBINOJIHEHNU y4€OHBIX 331aHUN HAYyYHO--TIOMYIISPHYIO JIUTEPATYypy
(GU3NYEeCKOro CoAEp)KaHus, CIpaBOYHbIE MaTepuaybl, pecypchl ceth HHTepHer,
BIaJIeTh NPUEMAMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMs HHGOpMALUU U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO;

® Co3/1aBaTh COOCTBEHHbIC IMCbMEHHBIE M KpaTKME YCTHbIE COOOLIEHMs, 0000mmas
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOIO COJCpXkaHUs, B TOM UHUCIIE
NyOoJIMYHO  MpPEIACTAaBIATh  pe3yibTaThl  MPOEKTHOM WMIM  HMCCIel0BaTelbCKON
JeATeNbHOCTH, MIPU 3TOM IPAMOTHO MCIIOJIb30BaTh M3YyYEHHbIM NOHATHMHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE [TPE3EHTALIUECH;

® [pU BBINOJHEHUHM Y4YEOHBIX IPOEKTOB M HCCIEA0BAHUM (PU3NYECKUX IPOLIECCOB
pacripesiesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEIUTh 3a BBINOJHEHWEM IIJJaHA JEHCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaX B  JICATEIBHOCTb  TPYIIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMO/ICHCTBUE, TPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xoHiy obyuenust B 9 kJjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTD y O0yUaIOIUXCS YMEHUI:



HCIIOJIB30BAaTh IIOHATHUA. CHUCTEMA OTCqéTa, MaTCpI/IaJILHaSI TOYKa, TpaeKTome,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBWKEHUS, nedopmanus (ympyras, miacTudeckas),
TPEHHE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh W IEPETrpy3KH, IICHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TEJO, LEHTP TSHKECTH TBEPIOrO Tella, PaBHOBECHE,
MEXaHMYeCKHue KoyiebaHWs ©  BOJHBL, 3BYK, HH(}pa3Byk ¥  yIbTPa3BYK,
3HeKTp0MaFHHTHBI€ BOJIHBI, IIKaJia E)J'IGKTpOMaFHI/ITHI)IX BOJIH, CBE€T, 6JII/I30py1(OCTI) nu
I[aJII)HO30pKOCTI), CHCKTpI)I I/ICHyCKaHI/ISI U IIOIJIOIICHUA, aJH)(ba-, GeTa- n ramMma-
I/I3J'IyquI/I5[, HU30TOIIHbI, smepHaﬂ 3H€pF€TI/IKa;

paznuuaTh SIBIICHUS (PaBHOMEPHOE W HEPABHOMEPHOE TMPSMOJIMHEHHOE IBIKEHHUE,
PaBHOYCKOPEHHOE MPSAMOJIUHEIHOE JTBMKCHHE, CBOOOTHOE MMaJICHUE Tell, PABHOMEPHOE
JIBUXXCHUC 110 Opr)KHOCTI/I, BSaHMOﬂeﬁCTBHe TECII, peaKTI/IBHOG JABMKCHUC,
KoJieOaTeIbHOE JIBIDKCHHE (3aTyXalollue W BBIHYKICHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBH)KCHHE, OTpPaKEHUE 3BYyKa, TPSIMOJMHEHHOE paclpoCTpaHCHHE,
OTpaXXCHHE U MPEIIOMIICHUE CBETA, IMIOJTHOE BHYTPECHHEE OTPAKCHUE CBETA, Pa3JIOKEHUE
0emoro cBeTa B CIEKTP M CIIOXCEHHE CIEKTPATbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBCHHAs PaTUOAKTHBHOCTh, BOZHUKHOBEHHE JMHEHYATOrO CICKTpa HW3IYYICHUS)
10 ONMCAaHWI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINAX
naHHOe (M3MUECKOE SBIICHHCE,

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MYECKHX SBJIICHUH B OKpYyXKaromeM Mupe (B
TOM 4YHciie (U3HYCCKUE SIBJIICHUS B MPUPOJIC: MPHIMBBI M OTIUBBI, JBUKCHHE ILJIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHHME, CCHCMHUYECKHE BOJIHBI, I[yHaMH, 05XO0, IIBETa Tell,
ONTHYECKUE  SABJICHUSA B  MPHUPOJAE, OHOJOTHYECKOE  JICHCTBHE  BHIAMMOIO,
yIbTPapHUOJIECTOBOTO U PEHTITCHOBCKOTO HM3JIyUYCHUH, €CTECTBEHHBIN PaIuOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAJUOAKTUBHOC W3IIYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JICWCTBUE PAIMOAKTUBHBIX U3JTyYCHUN HAa OPraHU3M YelIOBEKa), MPU ITOM MEPEBOIAUTH
MPAKTUYECKYIO 33a/auy B YUeOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA (NPU3HAKH)
(U3HYECKUX SBJICHUI;

OTIMCHIBATh MU3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (CPEIHSASI U MTHOBEHHAs CKOPOCTh Tela MPH HEPaAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MAaJeHHs, BEC Tella, UMITYIIbC Tela, UMITYIbC
CHWJIBI, MEXaHU4YecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MMOJAHITOTO

HaZ MMOBCPXHOCTBIO 3EMJIM, TOTCHIHUAJIbHAA SHCPIUA c)KaToM MPYXUHbI, KHHCTUYCCKAA



SHEPrusi, TMOJIHASI MEXaHMYeCKas SHEprusi, MepHoJl U dYacToTa KoyieOaHW, JIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKAa3aTelb MPEIOMIICHUS
Cpelbl), MPU OMHCAHWU MPABUIBHO TPAKTOBATH (DPM3MUECKUN CMBICT HCIOIB3YEMBIX
BEITUYHMH, OOO3HAYCHUS W CIUHHIBI (U3NICCKUX BEIMYWH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOINE JTAaHHYIO (DU3MUYECKYIO BEIWYMHY C JPYITMMH BEITUYHHAMHU, CTPOUTH
rpaduKy H3yICHHBIX 3aBUCUMOCTEH (PU3MUCCKUX BEIINYMH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUECKUE SBJICHUS M MPOLIECCHI, UCTIOJIb3Ys 3aKOH
COXpaHEHHUs DHEPruH, 3aKOH BCEMUPHOTO TATOTECHUS, MPHUHIUI CYIEPIIO3UIIUU CHJI,
MIPUHIIATI OTHOCUTENILHOCTH ["anunest, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXEHUST M TPEJIOMJICHHs] CBETa, 3aKOHBI COXPAHEHMs 3apsJIOBOTO U
MacCOBOTO 4YHCEJ TpHU SASPHBIX peaKnusiX, MpU OSTOM JaBaTh CIIOBECHYIO
(hopMyTUPOBKY 3aKOHA M 3aNMCHIBATh €T0 MAaTEMaTUYECKOE BEIPAKCHHE;

OOBICHATh (PU3MYECKHE TPOIECCHl U CBOWCTBA TEJI, B TOM YHCIE€ W B KOHTEKCTE
CUTyallMi  TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBISABIATH  MPUYUHHO--
CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHX IIaroB ¢ OMOpOi Ha 2—
3 U3YYCHHBIX CBOWCTBAa (DU3WYECKUX SBJICHUM, (PU3NUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

peraTh pacu€THbIE 3a/1a4M (OMMHUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHH ), UCTIOIB3Ys
3aKOHBI M (OPMYIBI, CBSI3bIBAIONINE (U3NYECKUE BEIMYUHBI: HAa OCHOBE aHan3a
YCIIOBHSI 3aJaud 3allMChIBATh KPATKOE YCIIOBHE, BBIABIATH HEJOCTAIOUIUME WIIU
M30bITOYHBIEC JAHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMbIE Ui PEIICHUs,
MIPOBOJIUTh pPacy€Tbl M OLEHUBATH PEATUCTHYHOCTh IOJYYEHHOTO 3HAYCHUs
(bu3nuecKoil BEIMYMHBIL;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METOJIOB,  MUCIOJIb3ysl ~ ONUCAaHUE  HUCCIEAOBAHUS,  BBIICHATH  MPOBEPSIEMOE
MPEANOJIOKEHUE, OLICHUBATh IPaBUJIBHOCTh NOPSAJKA IPOBEICHUS HCCIEIOBAHNUS,
JIeNaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOJEHUN U OMBITOB;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (M3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHUS YHEPTUH, 3aBUCHMOCTh
neproja KoJiebaHui MPyKUHHOTO MAasITHUKA OT MacChl TPy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMILIUTY/Ibl MalIbIX KOJIEOaHU, MPSIMOIMHEHHOE PacIpOCTpaHEHUE
CBETa, pAa3NI0KEHHE OENOTO CBEeTa B CIEKTP, W3YyUYEHHE CBOWCTB H300pakeHHs B
IJIOCKOM 3epKajie M CBOWCTB HW300paxXeHHUsS TMpeAMeTa B COOHparolieil IJnH3e,

Ha6J'IIO,I[eHI/Ie CIUIOIIHBIX W JIHHEWYaThIX CIICKTPOB I/I3J'Iy‘-IeHI/ISI)Z CaMOCTOATCIIbHO



coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMSI, OTIMCHIBATH XO/1 OTIBITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIHI;

MPOBOJUTH MPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HM3MEPEHMMH, OMpEAeisis CpelHee
3HaYCHHE M3MepseMOl BeNWYMHBI ((OKYCHOE paccTOsHHEe COOMpAIOUIe JIMH3HI),
000CHOBBIBAThH BBIOOP CIIOCO0a M3MEpEHUs (M3MEPUTEIIBHOTO TPUO0opa);

MPOBOJIUTH HCCIIECJOBAHNE 3aBHUCHMOCTEH (PH3MUECKUX BEJIWYHH C HCIIOJIb30BAaHHEM
OpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IIyTH OT BPEMEHU IIPH PABHOYCKOPECHHOM
JBIDKEHUM 0€3 HadalbHON CKOpOCTH, Tiepuoja KojeOaHWi MaTeMaTHYeCKOTO
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIjla OTPaKEHUSI CBETa OT yrja MaJeHus U
yria TpeNOMIIEHHUs OT yIJia MaJeHus): TUTAaHUPOBATh HCCIIEIOBAHNE, CAMOCTOSTEIILHO
coOMpaTh YCTaHOBKY, (HKCHPOBATH pE3ylIbTAaThl IOJYYEHHOW 3aBHCHMOCTH
(GU3NYECKUX BEIMYMH B BUJE TaOIWI] U TpaduKOB, MENaTh BBIBOJBI IO Pe3yIbTaTam
WCCIIeIOBaHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIUYMH (CPEIHSs CKOPOCTh W
YCKOpEHHE Tella MPH PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOIHOTO TaIeHMS,
KECTKOCTDh TPYKUHBI, KOAQDUIIMEHT TPEHUsI CKOJBKCHHS, MEXaHHMYecKas padoTa H
MOIIIHOCTh, YacTOTa W TNepuoja KoJeOaHW MaTeMaTH4eCKOro U MPYKHUHHOTO
MasSTHUKOB, ONTHYECKas CHJIa COOMpAIONICH JIMH3BI, PATUOAKTUBHBIA  (POH):
IUIAaHUPOBATh H3MEPEHHUs, cCOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIMIOJIHATH
W3MepeHusi, cleAysl MPesIOKEHHOW MHCTPYKIMH, BBHIYMCISATh 3HAUCHHE BEIMYMHBI U
aHAJIM3UPOBATh TMOJYYEHHbIE pe3yabTaThl C Y4YETOM 3a/IaHHOM  MOTrPEUIHOCTH
U3MEpPEHMUI;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
obopynoBaHuem;

pa3nuyaTh OCHOBHBIE MPU3HAKK M3YYEHHBIX (U3MUECKUX MOJENei: MarepualbHas
TOYKa, a0COJIOTHO TBEPIOE TEJO, TOYEUHBIM WMCTOYHUK CBETa, Jy4, TOHKas JIMH3a,
IJIaHeTapHas MOJIENIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO Spa;

XapaKTepu30BaTh MPHUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOH HA UX ONMUCAHU (B TOM YHUCIIE: CIIMIOMETP, JaTYUKHU TOJI0KEHHUS,
paccTosIHUS U YCKOPEHHMSI, paKeTa, 3X0JI0T, OUYKH, EPUCKOTI, (OoToaMnapar, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMcTBaX (PU3NYECKUX SABJICHUNA U HEOOXOUMbIe (PU3NUYECKHEe 3aKOHOMEPHOCTH;
UCIOJIb30BAaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHUYECKUX YCTPOUCTB,

HU3MCPHUTCIIbHBIX HpI/I60pOB U TCXHOJIOTUYCCKUX IIPOLCCCOB MpHU PCHICHHUU yqe6H0--



MPAKTUYECKUX 3aj[ad, ONTUYECKHE CXEMBbI ISl MOCTPOEHUS M300paKEHHUH B TIOCKOM
3epKaJie ¥ coOuparomeit TuHse;

MPUBOJUTh TPUMEPHl (HAXOAUTh HMHPOPMAIUMIO O MpHUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B TMOBCEJHEBHOW MU3HU A oOecreueHus
0e30MacHOCTH IpHU OOpalieHuH ¢ OpudopaMH M TEXHUYECKMMM YCTPOWCTBAaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOJIEHUS HOPM DOSKOJOTMYECKOIO IMOBEACHUS B
OKpYKarollen cpere;

OCYILIECTBIATh TMOUCK HHpopManuu Qusnueckoro cojaepxkanuss B HWHTepHere,
CaMOCTOSITENIBHO (POPMYNIHMPYsI MOUCKOBBIA 3allpoC, HAaXOOUTh IYyTHU OIpeAeIeHUs]
JIOCTOBEPHOCTH TIOJydeHHOW WH(GOPMAIlMd Ha OCHOBE HWMEIONIMXCA 3HAHUU W
JIOTIOTHATEIHbHBIX HCTOYHHUKOB;

WCIIOJIb30BaTh TIPH BBHITIOJHEHUH YYEOHBIX 3a/IaHUH HAYYHO--TIOMYJISIPHYIO JTUTEPATYPY
(u3MUecKOTro CoJep)KaHus, CHpaBOYHBbIE MaTepuaibl, pecypchl cetu VIHTepHeT,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYI'YIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKMX HCTOYHUKOB (PU3NYECKOTO COJEpKaHHs, MyOJIMYHO NPEACTaBIATh
pe3ynbTaThl IPOEKTHOM WIIM MCCIEI0BATEIbCKOM NEATENIbHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COMPOBOXKIATh BBICTYIUIEHUE TMpe3eHTaluell ¢ y4éToM OCOOCHHOCTEH ayauTOopuu

CBCPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAKOIIEr0 MUpa
bu6moreka [IOK
1.1 du3znka - Hayka 0 TPUPO/IE 2
https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 dusznueckre BEIMUYNHEI 2 1
https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYYHBIN METO/ TIO3HAHUS 2 1
https://m.edso00.ru/7f416194
Hroro mo pazgeny 6
Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bubnuoreka [JOK
2.1 CrpoeHue BelecTBa 1
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII ) 1 bu6mmoreka [JOK
' BEIllECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2

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



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

Hroro no pazneny

Paznen 3. /IBu:keHue U B3auMojieiicTBue TeJl

bubmmoreka [{OK
3.1 MexaHHYeCKOE JBMKCHUE 3
https://m.edsoo.ru/7f416194
bubmmoreka [{OK
3.2 Wuepuus, macca, MIOTHOCTh 4
https://m.edsoo.ru/7f416194
bubmmoreka [{OK
3.3 Cuna. Buns! cun 14
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pasznea 4. /laBienune TBEPABIX TeJl, *KUAKOCTE U ra3oB
i1 Hasnenue. [lepenaya gqaBneHust TBEPAbIMU 3 bu6mmoreka [IOK
' TeJaMU, JKUIKOCTAMH U ra3aMu https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIIeHUE KUIKOCTH 5
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATtMochepHOe naBIeHUE 6
https://m.edsoo.ru/7f416194
a4 JleficTBHE )KUIKOCTHU U T'a3a Ha OTPYKEHHOE . bubnuoreka [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPIrus
51 PaGoTta u MOIIHOCTH 3 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmmoreka [{OK
5.2 [IpocThie MeEXaHU3MBI 5) 1
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
5.3 MexaHuuecKasi SHEpTHUs 4 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
bu6moreka [IOK
1.1 CtpoeHnue u CBOICTBA BEIIECTBA 7
https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 TemoBbIe mpoieccsl 21 1 5
https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
”1 DIIEKTPUYECKUE 3apsiibl. 3apsSKEHHbIE Tella . L bubmuoteka [JOK
- W UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.3 MarsuTHbIC SBICHUS 6 1 15
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DNeKTpOMarHuTHask UHIYKIUS 4
https://m.edsoo.ru/7f4181ce



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

Hroro no pazneny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KJIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHn4eCcKOe IBMKECHHUE U CTIOCOOBI €T0 10 L bu6moreka [IOK
' OIHCAHNS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B3aumogeiictBre el 20 1 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHECHUS 10 3
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
bu6mmoreka [JOK
2.1 MexaHnueckre KojacOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
2.2 MexaHn4yecKue BOJIHBL. 3BYK 8 1 3
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pasznen 3. BHeKTPOMaFHHTHOC moJIe M 3JICKTPOMArHuTHbIC¢ BOJIHBI



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

31 DNIEeKTPOMarHuTHOE MOJIE U 6 bubnmoreka [JOK
. AJIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 6
Pazjnen 4. CBeToBbIe SIBJIEHUSA
bubmmoreka [IOK
4.1 3aKoHBI PaCIPOCTPAaHEHUSI CBETA 6
https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2 JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4.3 PaznosxeHne 6esroro cBeTa B CIIEKTP 3
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nen 5. KBanTOBBIC SIBJICHUA
bu6mmoreka [IOK
51 Hcmyckanue v OrIonieHrne CBeTa aToMOM 4
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 Ctpoenune aTOMHOTO siapa 6
https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 SnepHble peakuu 7
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTebHO-0000 a0 MOYJIb
6.1 IToBTOpeHue u 06o0IIeHNE CoIepIKAHUS 9 bubnuoreka [IOK



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

Kypca ¢u3uku 3a 7-9 knace

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

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27



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