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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO ~ Ha  (OpMHUpOBaHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHus (U3UKH Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1o Kjaccam), NpeajgaracT MPUMEPHYIO I[OCIEI0BATEIbHOCTh HM3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SBISIETCA CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMuel M GU3NIECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTABISICT HamOoiee SICHbIe 00pa3lbl MPUMEHEHHsS HAyYHOTO METO/a
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPHPETUPOBATh JAHHBIE U MCIOJB30BaTh HAy4YHBIE JOKa3aTelIbCTBA s
MOJIY4EHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit denepaiuu, peanu3yrONIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMEBIL,
yrBepxkaAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydarluxcs K HAy4HOMY H3YYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJe TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (QopmupoBaHuE NPEICTABICHUN O pOIH (PU3UKU IJI1 PAa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JESITEIbBHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOATrOTOBKA K JalbHEHIIEMY O0y4eHHUIO B 3TOM
HarpaBJICHUH.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3UYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMCHUW HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble PaOOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
WU3MEPUTEIIBHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSX (U3HKH, aHAIU3 W KPUTHIECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO cO cdepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIli YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0OpazoBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

BeiOop mnpoBeneHus n1abopaTopHbIX pabOT W OMBITOB € YYETOM WHAMBHUIYAIbHBIX
0COOEHHOCTEHN 00yJaroImuxcs, CIUCKa IKCIEPUMEHTANIbHBIX 3a/laHnH, MpeJlaraéMbIX B paMKax
OCHOBHOT'O I'OCYJIapCTBEHHOT'0 3K3aMeHa 1o (pU3HKe.

COJEPKAHUE OBYYEHUA
7 KJIIACC

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

®usnka — Hayka o npupoje. SABnenus npupoasl. OU3ndecKre SBICHUSA: MEXAHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HPUOOPHI.
[TorpemHocTs U3MepeHnii. MexayHapogHas CHCTEMA €MHHIL.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAyKd H3ydyaroT nmpupony. EcTecTBeHHO-Hay4dHBIN
METOJI TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIIEPUMEHT IO TMPOBEpKE THUMOoTe3, OOBsCHEHHEe HalmogaeMoro sBieHus. OmnucaHue
(GU3NUECKUX SBICHHUH C TTOMOIIBIO MOJAETIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, JIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.

2. @duznueckure MPUOOPHI U MPOIEAYypa MPSMBIX U3MEPEHHN aHAJOTOBBIM U ITU(POBHIM

npubOpoOM.



Jlabopamopnwvie padbomot u onvimol.

OmnpezneneHue 1EHbI IEIEHUS MKaIbl K3MEPUTEIHLHOTO IpUoopa.

W3mepenne pacCcTOsTHU.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO Tea.

Omnpenenenue pa3MepoB MabIX TE.

W3mepenue Temmneparypbl IpU IOMOLIM KUAKOCTHOTO TEPMOMETpa M JaTyuKa
TEMIEPATYPHI.
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6. IlpoBenenue wuccieqoBaHHUs MO MPOBEPKE THMIOTE3bl: NaJbHOCTh MOJIETA IAPHKA,
MyIEHHOTO TOPU30HTAIILHO, TeM 00JIbIlIe, 4YeM OO0JIbIIIe BHICOTA MTyCKA.

Pa3nen 2. [lepBoHayaibHbIe CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoMu.
BbpoyHoBckoe nBmxkeHue, auddy3us. B3zanMopelicTBHe 4YACTHI[ BENIECTBA: MPHUTSDKCHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U TBEPIBIX
(kpucTamInyeckux) Ted. B3auMocCBs3b MEXIy CBOICTBAaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OcOoOEHHOCTH arperaTHBIX COCTOSHUH
BOJIBI.

Hemoncmpauuu.

1. HabGmoneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Ha6mronenue nuddy3un.

3. HaOmronenue sBICHUM, OOBICHSIIONIMXCS MPUTSHKCHHEM I OTTAIKUBAHUEM YaCTHIL

BEILECTBA.

Jlabopamopuvie padomol u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTONIb30BaHUEM (oTorpaduii).

2. OTmBITHI IO HAOJFOICHUIO TEIIOBOTO PACITUPEHUS T'a30B.

3. OmnbITHI 0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOJeilicTBHE TeJl.

Mexannueckoe ABWXKEHUE. PaBHOMEpHOe U HepaBHOMEpHOe JBiKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh TIPY HEPABHOMEPHOM JIBI)KEHUH. PacuéT myTu U BpeMeHU JBUKEHUS.

SIBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonenlcTBHEe Tell KAk NPUYMHA W3MEHEHUs
CKOpPOCTH JIBM)KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cwia Kak XapakTepucThKa B3aumonencTtBus Tten. Cuia ymnpyroctw u 3akoH ['yka.
N3mepenne cuibl ¢ NMOMOIIBIO JUHAMOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha JIpyrux rmiaHerax. Bec tenma. HeBecomocth. CrokeHHE CHII, HAPABJICHHBIX I10
onHOI npsimoii. PaBHozelicTBytomas cui. Cuna TpeHus. TpeHHne CKONIbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4eCcKOro JIBH)KEHUS Tena.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBHXKCHHUS.
HabGnronenue siBeHUs HHEPIUN.

Habmronenre uaMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJCIHCTBUIO TEll.

SR

CokeHue Cujl, HalpaBJICHHBIX MO OJHOU MPSIMOIA.



Jlabopamopnwvie padbomot u onvimol.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOrO ABMKEHUS (LIApUKA B KUAKOCTH, MOJEIU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

2. OrmpeneneHue cpelHell CKOPOCTH CKOJBbXEHHUS Opycka WIM IIapHKa M0 HAKJIOHHON
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsKeHHS (nedopMariiu) MpyXKHUHBI OT
MPUIIOKEHHOM CHJIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tela U
XapakTepa COIMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMYEHU JaBieHus. Jlapienue ra3a. 3aBUCUMOCTD
JaBjeHus ra3a oT 00béma, Temnepatypsl. [lepenaua naBneHust TBEPABIMU TelIaMU, KUAKOCTIMHU
u razamu. 3akoH I[lackans. [TneBmarnueckue mMamuHbl. 3aBUCUMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  ['mapocratuueckuit  mapamokc. CooOmarommecss cocyabl. [ uiapaBiudeckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyIIeCTBOBAHUS BO3YIIHOM
obooukn 3emymn. Onbit Toppuyermm. M3mepeHue atmMocepHOro maBicHHS. 3aBUCHMOCTH
atMoc(epHOro JaBJICHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )XKUKOCTH U ra3a Ha MOrpyXEHHOE B HUX Telo. BelTankuBaromnias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

[lepenaya naBneHuUs: KUIKOCTHIO U Fa30M.

Coo01maronirecs: CoCy/sl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Tena W
MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CUJIbI BECY BBITECHEHHOM dKUJKOCTH.
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VYcnoBue 1uUIaBaHMs TeN: IUIABAaHUE WM TOIPY)KEHHUE Tel B 3aBUCHMOCTH OT

COOTHOILLIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BEMa MOTPYKEHHOU B YKUIKOCTH
4acTH Tela.

2. OmnpezneneHue BBITAIKUBAIOMIEH CHUJIBI, JEHCTBYIOIIEH Ha TeNo, IMOTPYXEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JCHCTBYIOIIEW Ha TEIO B
KHUAKOCTH, OT Macchl Tela.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIECH CUIIbI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrPYKEHHOMN B KUAKOCTh YaCTU TeJla U OT IIOTHOCTH
KUJKOCTH.

5. KonctpyupoBaHue apeoMeTpa HJIM KOHCTPYWPOBAaHHE JOAKU W OOpeAeseHue eé
IPY30I0ABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.



Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAs TIUIOCKOCTh. I[IpaBmio paBHOBecHs
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHUS pblyara K OJIOKY. «30JI0TOE MPABUIIO» MEXaHUKHU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprud. Kunerndeckas M mnoTeHUMalbHas sHeprus. [IpeBpamenue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS IHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Ompeneneruie pabOTBl CHIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUH Tela II0

TOPU30HTAIILHON ITIOBEPXHOCTH.
2. HWccnenoBanue yciaoBHid paBHOBECHS pblyara.
3. Usmepenne KIIJ] HakTOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAaHUYECKOW SHEPTHUH.
8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3sMepbl aToMOB M MoJekyl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TN HA OCHOBE MOJIOKCHUN
MOJIEKYJISIPHO--KUHETHYeCKOM Teopuu. (CmaunMBaHHWE M KalWULSIpHbIE siBIeHUS. TeruioBoe
pacUIMpeHHe U CKaTuUe.

Temneparypa. CBA3p TemmepaTypel €O CKOPOCTbIO TEIUIOBOTO JBMJKEHUS YaCTHII.
Buytpennsass osHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH »SHepruu: Tervionepenaya u
coBeplieHue padboThl. Buapl Teronepenaun: TemiIONpOBOAHOCTh, KOHBEKIUS, U3ITyYECHHUE.

KonnyecTtBo TenmnoTel. YienbHass TEIMIOEMKOCTh BelllecTBa. TerIooOMEeH M TelIoBOe
paBHOBecHe. YpaBHEHHE TEMJoBOro OanaHca. IlnaBieHne m oTBepAeBaHUE KPHUCTAIIMYECKUX
BEIIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiota mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATYphl KHIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxuocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuuner pabotsl TemoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBbie
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALLEHNS SHEPTUH B TEIUIOBBIX IIpOLECcCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMIKEHUS.

Hab6mronenue nuddys3un.

Habmronenue siBJIeHUI cMauMBaHUS U KAMHUTSIPHBIX SBICHUM.

Habmroienue TemnnoBoro pacimupeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEeHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsbl.

Buael renionepenaun.

LNk DR

OxJaxieHue Ipyu COBEPLICHUH paOOTHI.



9. HarpeBanue npu coBepiieHUU pabOTHI BHEIITHUMH CHJIAMH.

10. CpaBHeHue TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HabmroneHue KumeHus.

12. HaGmroieHre nocTOsTHCTBA TEMITEpaTyphbl IPHU TJIaBJICHUU.

13. Mogeny TEIIOBEIX IBUTATENIEH.

Jlabopamopuwie pabomol u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OMnBITHI O BhIpAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

OnbIThI 10 HAOIIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Omnpenenenue AaBIeHUS BO3AyXa B OaJUIOHE MINPHIIA.

OnpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHUs WINA OXJIaKICHHUS.

6. IlpoBepka rumoTe3bl JMHEHHONW 3aBUCHUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HabmroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIUlonepenadu U
paboThl BHEIIHUX CHIL

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPH CMEIIMBAHUH XOJIOJHON U rOpsYeil BOIBI.

ok wn ke

9. OmnpeneneHne KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C
HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Ompenenenuie yaeabHOM TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mnpoiiecca UCHapeHusl.

12. OnpeneneHre OTHOCUTEIBHON BIQKHOCTH BO3TyXa.

13. OnpenencHuie yAeIbHOM TEIUIOTHI IJIABJICHUS JIb/IA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

OnekTtpuzanus Ten. J[Ba poma 3IEKTpUUECKUX 3apsAloB. BzaumopneilcTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEUCTBUS 3apSKEHHBIX TEJI OT BEJIUYUHBI
3apsJI0B U PACCTOSTHUSL MEX]Ty TEIaMH).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro nojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUECKOTO 3aps/a.

OJEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. McTOouHMKM
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUUYECKOrO0 TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuyeckas 1nenb. Cuna Toka. OJeKTpudeckoe HamnpsikeHue. CONnpoTUBICHUE
IIPOBOJHMKA. YJEIIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

Paborta u MoUTHOCTB 37EKTpUUECKOro Toka. 3akoH J[koyns—JIenna. DnexTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOe mMoJe.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJIs1 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eficTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IMOCTOSHHOrO Toka. lMcmonb3oBaHue
ANIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.



OnbiTel  @apazges. SBieHue dnekTpoMarHUTHOM — wHAyKuuH. [IpaBuno  JleHma.
Onekrporenepatop. CrocoObl TOMyYEHUS DIIEKTPUYECKOW SHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.
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DJIeKTpHU3aus Tell.

JIBa pona aeKTpUUYECKUX 3aps/I0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKask MHTYKIIHSI.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.

[IpOBOJHUKY U TUBTIEKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

M CcTOYHNKH MOCTOSTHHOT'O TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.

. ['a30BbIii pa3psa.

. I3mepeHne cuiibl TOKa aMIepMETPOM.

. I3mMepeHne 3eKTpUYECKOro HaIpsKEHUST BOJIbTMETPOM.

. Peoctat u mara3uH COnpOTHBIICHUM.

. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOKHOCTH pa3AeJICHUs IOJICOB MAarHUTa.
. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.

. MarauTHoe moJje Toka. JJIeKTPOMAarHur.

. JlelicTBue MarHUTHOTO I10JIS1 HA IIPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue sABIeHUS 3JEKTPOMArHUTHON MHIYKIIVH.

. Onbrter @apanest.

. 3aBUCHMOCTh HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKA OT YCHOBI/Iﬁ €0 BOBHUMKHOBCHMUA.
25.

3JIeKTporeHepaT0p IIOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomot u onvimol.
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10.
11.
12.

OnbITH IO HAOJIFOACHUIO STIEKTPU3AIIUH TEJT WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JEKTPUUYECKOTO MO HA TPOBOAHUKH U IUAJIEKTPUKH.
CO6opxka u mpoBepka paboThl NEKTPHUUECKON LIENH MOCTOSIHHOTO TOKa.

W3mepeHue u peryJIupoBaHHUe CUIIBI TOKA.

W3mepenue u peryImpoBaHne HAMTPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS
pe3ncTopa M HapsHKEHUs Ha PE3UCTOpE.

OnbITE, JIEMOHCTPUPYIOIIAE  3aBUCHMOCTH  DJIEKTPHYECKOTO  CONMPOTHBIICHHS
MPOBOJHMKA OT €T0 JJIMHBI, TUIOIIA U MONEPEYHOr0 CEYSHHs U MaTepHarna.

[TpoBepka mpaBuia CIIOXKEHUS HANPsHKEHUH TNPH MOCIEI0BATEIbHOM COEIMHEHUH
JIByX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJljieIbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UITYILIETO YePE3 PE3UCTOP.

OnpezneneHne MOLTHOCTH JIEKTPHUECKOTO TOKA, BBIEIAEMON Ha PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKA, MIIYLIETO Yepe3 JIAMIOYKY, OT HAINpsDKEHUS
Ha Hel.



13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBanne MarHUTHOTO B3aMMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.

15. 3yyeHne MAarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHUU U
paszeneHuu.

16. UccnenoBanue AeHCTBUS 2JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOAEUCTBUS KaTYIIKU C TOKOM U
Mar"uTa oT CHJbl TOKa U HaIIPaBJIEHUS TOKA B KaTYIIIKE.

18. M3yueHue aelcTBUS MarHUTHOTO I10JIS1 HA IPOBOJHHUK C TOKOM.

19. KoncrpynpoBaHue 1 u3ydeHue padboThl JIEKTPOABUraTEs.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKHU.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIICAOBAHHE
U3MEHEHMH 3HAY€HUs U HalpaBJICHUs UHIYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOE JBHKeHHe. CpelHsii M MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHoyckopeHHOe TpsiMOIHHEeHOe aBmxkenne. CBoboaHoe nagenue. OnbIThl
lNanunes.

PaBHOoMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH HerotoHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIO3ULIUU CHUJL.

Cwia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOTO TaJCHUS.
JBwxenne mnnaHer Bokpyr Connua. IlepBas kocMmuueckas ckopocTb. HeBecomocTh u
Meperpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeakTrBHOE NBHKEHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cun TsxkecTH, ynpyroct, TpeHusi. Cs3b
sHepruu u paboTel. [loTeHHmManpHas SHEprus Tena, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIU.
[ToTenuumanbHas 3Heprus cxkaroil npyxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBIYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TENl OTCUETA.

2. CpaBHeHHE TIyTeHd W TPAEKTOPUU IBMKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO

pPa3HBIX TEII OTCUETA.

3. H3MepeHHe CKOPOCTH M YCKOPEHUS TIPSIMOJIMHEHHOTO JBUKCHHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO IBUKEHUS.
5. HaGnronenue qBUKEHHS TEA IO OKPYKHOCTH.

&



Habmoienne MexaHU4ecKuX sIBJICHUN, TPOUCXOSIINX B cucteme oTcuéra «Tenmexkar
npu €€ paBHOMEPHOM U YCKOPSHHOM JIBM)KCHUU OTHOCUTEIILHO KaOWHeTa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHUSI TeJla OT MacChl TeJIa U IEUCTBYIOIIECH Ha HETO CHUJIBI.
Habmtoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUH TEII.

N3meHenue Beca Tena nNpyu yCKOPEHHOM JIBH)KEHHH.

. Ilepenada nmiynsca npyu B3aMMOJAEHCTBUU TEIL.

. IIpeobpazoBanusl SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

. CoxpaHeHune UMITyJIbca IIPU HEYNIPYTOM B3aUMOJIEHCTBUN.

. CoxpaHenue numnysibca Ipy abCOIIOTHO yIIPYroM B3aUMOJEHCTBUY.

. HabnroieHue peakTuBHOTO IBUKEHUS.

. CoxpaHeHre MEXaHNUECKON IHEPTUU ITPU CBOOOTHOM IMAJICHUH.

. CoxpaHeHne MEXaHU4ECKOW YHEPIUH NP IBMKEHUU TeJla 10 IeHCTBUEM TIPY>KUHBI.

Jlabopamopnwsie pabomot u onvimel.

1.

©

10.

11.

KonctpynpoBanue TpakTa ajisi pa3roHa M JalbHEHIIEro paBHOMEPHOTO JIBHKCHHS
[IapuKa uJjin TCICIKKHU.

OnpeneneHue cpefHel CKOPOCTH CKOJIbKEHHs Opycka WM JBM)KEHHUS IIapuKa IO
HaKJIOHHOH TJIOCKOCTH.

Omnpenenenne YCKOpEHHs Tella NPH PABHOYCKOPEHHOM JIBIKCHHH II0 HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIDKCHHHU 0€3
HavyaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JBUKEHUU 0€3 HadaabHOM
CKOpPOCTH IIYTH OTHOCATCA KaK pPian HEUETHBIX quceii, TO COOTBCTCTBYIOHIUE
POMEXKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJbHOTIO
TIaBIICHUS.

Omnpenenenne korppuueHTa TPEHUS CKOJIbKECHHUSL.

OnpeneneHue )XECTKOCTU MPYKUHBI.

Omnpenenenue paboOTHl CHJIBI TPEHUS MPU PABHOMEPHOM JBIKEHMM Teja IO
FOpI/I3OHTaJ'II>HOI\/’I ITOBEPXHOCTH.

Omnpenenenne paboOThl CHIIBI YIPYTOCTH TNPH HOABEME Ipy3a C HCHOIB30BAaHHEM
HEMOABMKHOTO U TOABUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUH.

Pa3znen 9. Mexanun4yeckne KoJjie0aHUs U BOJHBI.
KonebartenbHoe npukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoj, 4acToTa,

aMIUIUTya. MareMartuyeckuii M TOPYKUHHBIM MasTHUKU. [IpeBpamieHue sHeEpruu Ipu
KOoJIEOATEILHOM JIBHIKEHHH.

3aryxatomue konebanus. Beinyxnenasle konebanus. Pesonanc. MexaHndeckue BOJHEI.
CpolicTBa MexaHW4YecKuX BOJIH. [IpogosibHbIE U TTONIEpEYHbIE BOJIHBL. J[JIiHA BOJHBI U CKOPOCTH

e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbBI B TBEPAOM TeJ€, CEICMUYECKHE BOTHBI.
3Byk. ['poMKOCTB 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

1.

2.
3.
4.

Hab6nronenue konebanuii Tel moa 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmronenue xonebanuii rpyza Ha HUTH U Ha TIPYKUHE.

Habnronenne BIHYK/IEHHBIX KOeOaHui 1 pe3oHaHca.

PacnipocTpaHeHre po0IbHBIX M ITONIEPEYHBIX BOJTH (HA MOJICIIH).



5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHIi pe30HaHC.
Jlabopamopuvie pabomsl u onvimol.
1. OmpeneneHue 4acTOTHI U NIepuoAa KoJeOaHU MaTEMaTUYECKOTO MasiTHUKA.
2. OrmpezaeneHue 4acTOThI U MEPHOJa KOJIeOaHUH MPYKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NEpHOAa KoJeOaHWI TMOJBEIIEHHOTO K HUTH TPy3a OT
JUIMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHOja KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWN Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl Ipys3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IEpHOJa KOJeOaHWW MPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/leHUs.
Pa3nes 10. Di1eKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE ToJie. DJIeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. VCIonb30BaHUE 3JIEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopnwsie padbomot u onvimol.
1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C OMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBasg moxenb cBera. McrouHuku cBeta. IIpsAMOIMHENHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHuUs CBETA.
ITpenomiienue cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.
Jlunza. Xox nyweil B numH3e. Onruueckas cuctema (oToarmapara, MHKPOCKONa H
Teneckona. ['ma3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHEIHOE pacCIPOCTPAHEHNE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
ONOTHYECKUN CBETOBO/I.
Xon yueit B coOuparomieit Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakeHU C TOMOILBIO JTUH3.
. Ilpunnun neiictBus ¢oToanmnapara, MUKPOCKOIIa U TeJIECKOTa.
10. Mopnens riasa.
11. Paznoxenue OEoro CBETa B CIIEKTP.
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12. Tlomydenne Genoro cBeTa MpH CI0KCHUH CBETA Pa3HBIX 1IBETOB.



Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPasKEHUS CBETOBOT'O JIyda OT YIJia MMaJCHHUS.

2. HzyueHue xapakTepUCTHK M300paXeHUs IPeAMETa B IIJIOCKOM 3epKaje.

3. MHccnenoBanue 3aBUCUMOCTH yIJla NMPEJIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOICH JTHH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMPAIOIIEH JIMH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IBETOBBbIE
(GUIBTPHL.

No ok

Pa3nen 12. KBanToBble iBJIeHUS.

Oneitel Pe3epdopaa u ruianerapuas moaenb aroma. Mojaens atoma bopa. Mcnyckanue n
norjouieHre ceera atoMoM. KBauThl. JInHelyaTbie CIeKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpoeHHME aTOMHOIO sapa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaamoaktuBHble mpeBpainenus. Ilepuop
MOJTypacnaaa aTOMHBIX siJiep.

SnepHbie peakiuu. 3aKOHbI COXPAHEHHSI 3aPSI0BOTO U MaCCOBOTO YHCEN. DHEPIus CBSI3U
aToMHbIX siaep. CBs3p Macchl U sHepruu. Peakuumu cuHte3a u aeneHus sjaep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas snepreruka. JleiicTBUs paAlOaKTUBHBIX U3Ty4YEHUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOIICHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnexTp Bogopo/a.

HaGnronenue TpexoB B kamepe Buibcona.

Pabora cuéTunka HOHM3UPYIOMIMNX U3TYyUCHU.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

.]Iaﬁopamopubte padomol u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3IY4YEHUS.

2. HWccnemoBanue TPEKOB: M3MEpPEHUE JHEPTHHM YACTHIBI 10 TOPMO3HOMY ITyTH (I10

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO QOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpHUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JJii CUCTeMaTu3aluu U
0000111eHUS TPEIMETHOTO COACPKAHUS U OIbITa I€ATEIbHOCTH, IPUOOPETEHHOTO NMPU U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wu3ydyeHMHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneduBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaINpeIMETHBIX IIAHUPYEMBIX pe3yJbTaTOB 0OyueHUs, (OpPMHUpPYETCs €CTECTBEHHOHAay4YHas
IPaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HCCIICOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSACHATh (U3NYECKUE SBJICHMS, MPUMEHsS IOJIy4YeHHbIE 3HaHUS,
pelaTh 3aa4u, B TOM YHCJie KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMAIBHO NEATEIbHOCTHBIA XapakTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4TO 00y4arolrecs BhIIMOIHAIOT 33aHUs, B KOTOPBIX UM IpeJIaraercs:

©o gk wh ke



Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBICHATH (M3HUYECKUE SIBICHUS

B OKPYKaroUIEH MIPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJI30BAaTh HAYYHBIC MCTO/AbI MCCJICIOBAHUSA (1)I/ISI/II-IGCKI/IX HBHGHHﬁ, B TOM 4YHCJIC OJIA

IIPOBEPKHU I'MIIOTE3 U IOJYUYCHU TCOPETUICCKUX BBIBOOB,
00BACHATH HAay4YHBIC OCHOBBI Haubosiee BaKHBIX I[OCTI/I)KeHI/Iﬁ COBPCMCHHBIX TeXHOHOFHﬁ,
HAlmpumep, MTPAKTUYCCKOro MCIIOJIb30BaHUA PAaA3JIMYHBIX HCTOUYHHUKOB OHCPIrMHM HA OCHOBC
3aKOHa MPEBpaAlICHUA U COXPAaHCHUS BCEX M3BCCTHBIX BUAOB SHCPIUH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yuenne ¢(u3NKM HAa ypOBHE OCHOBHOTO 0OmEro oOpa3oBaHHMsS HAaNpaBlIeHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U TPECAMCETHBIX O6pa3OBaTeJII)HI>IX PE3YIbTATOB.

B peE3yibTaTe HU3YUYCHUS q)HSI/IKI/I Ha YPOBHC OCHOBHOI'O 061_1_[61"0 O6pa30BaHI/IH y

06yqa101uer0c51 6y,Z[YT CCI)OpMHpOBaHLI CJICAYIOMINC JINYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

[] mposiBIeHHEe UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSTHHIO POCCUHCKOM (pU3UIECKOi
HayKH;

[ IEHHOCTHOE OTHOILIEHUE K JTOCTHXKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

] rOTOBHOCTbh K aKTUBHOMY YYaCTHIO B 00CYKJ€HUH OOLECTBEHHO 3HAYUMBIX U 3THYECKHX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUN (QU3UKY;

(] 0cO3HaHME BaKHOCTU MOPAJIbHO--3TUYECKUX NIPUHIIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3cTeTH4YEeCKOro BOCIUTAHMS:

] BOCIpUSITHE 3CTETUYECKHX KadyecTB (PM3NYECKON HayKu: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 NO3HAHMSA:

[] oco3HaHME IIEHHOCTH (pU3MYEeCKON HayKHM KaK MOIIHOIO MHCTPYMEHTAa MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIIAIONIEH KYJIbTYPBI;

[l pa3BUTHE HAY4YHOU JTH0003HATETLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbl 310POBbS U IMOLMOHAJIBHOI0 0JIArONOTYYHS:

[] oco3HaHME IIEHHOCTH Oe3omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWil O€30IacHOro IOBEACHMS Ha TpaHCIOpTE, Ha JOporax, c
ANEKTPUYECKUM U TEIIJIOBBIM 00OPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

] chopMHpPOBAaHHOCTH HaBBIKA pedeKCHH, MPU3HAHUE CBOETO MpaBa Ha OIMOKY M TAKOTo
e MpaBa y Jpyroro 4enoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

[ akTHBHOE y4acTHe B PEHIeHHH MPaKTHYECKHX 3aJay (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3aluy, Tropoja, Kpas) TEXHOJOTHYECKOW U COIMaJbHOM HampaBIE€HHOCTH,
TpeOYIOUIMX B TOM YHUCIIe U (PU3NYECKUX 3HAHUA;

[l mHTEpeC K MPAKTUYECKOMY U3YyUeHHIO MpodeccHil, CBA3aHHBIX ¢ (PUNKOIA;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA



e [J opueHTauus Ha NpUMEHEHHME (U3NYECKUX 3HAHMN [ pelleHus 3anad B o0nacTu
OKpY’KAIOIEeH Cpenbl, IUNIAHUPOBAHUSA ITOCTYIIKOB U OLICHKM MX BO3MOXHBIX IIOCJIECICTBUN
JUISL OKPY>KalOIEeH CpeJibl;

e [J ocozHaHue r100aTBHOrO XapakTepa SKOJOTHUECKUX MPOOIeM U MyTel UX peleHus;

e §8) azanTanum K N3MEHSIIOIIUMCS YCJIOBHSIM COLMATbHON U NPHUPOIHOI cpeabl:

e [J porpeGHOCTP BO B3aMMOACHUCTBUM IPU BBIIOJHEHUH MCCIEIOBAHUN U TIPOEKTOB
(bu3n4eckoil HalpPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

e [ MOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4e€pPEe3 IMPAKTUYECKYIO JEATEIbHOCTD;

e [J morpeOHOCTh B (hOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4Hcie (HOPMYIMPOBATH HJIEH,
MOHATUS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SIBICHUSAX;

e [J] ocozHaHue JeUIHUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

e [J mIaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

e [] cTpemileHHME aHAIM3MPOBATh M BBIABIATH B3aUMOCBA3M IPUPOJBI, OOLIECTBA U
3KOHOMHKH, B TOM YHCJIC C UCIIOJIb30BAaHUCM (bl/ISI/II-IGCKI/IX 3H21HI/II71;

e [] OLEHKa CBOMX JEHCTBUH C Y4YETOM BIIMSHMS HA OKPYXKAIOLIYIO Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINPEAMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyaromerocss Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalbHbIE yueOHbIE AEUCTBUS, PETYIATUBHbIE YHUBEPCAJIbHbIE yUeOHbIE EUCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble ornueckue necTBUS:
® BBIABISTH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBICHUI);
® YCTaHaBJIMBATh CYIIECTBEHHBIN MpPU3HAK KJACCU(UKAIIMN, OCHOBAHHS JIJIST 00O00IIECHUS
Y CpaBHEHUS,
® BBIABISATH 3aKOHOMEPHOCTU M MPOTUBOPEUMs] B pacCMaTpPUBAEMBbIX (paKkTax, JaHHBIX U
HAOJIOJICHUSX, OTHOCSTIINXCS K (PU3UYECKUM SIBIICHUSIM;
® BBLIABIATH NMPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YUYCHUHM (PU3NYECKHUX SIBICHUU U
MPOIIECCOB, JIeNIaTh BBIBOJABI C MCIOJIb30BAaHUEM JIETYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJTFOUE€HUM, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3IX (PM3UUECKIX BEITUUMH;
® CaMOCTOSTENbHO BBIOMpaTh CMOCOO pelieHus y4eOHOW Qu3myeckol 3amauu
(cpaBHEHHE HECKOJIBKUX BApHUAaHTOB pEIICHHUs, BBHIOOpP HamOoJee MOIXOJAIIET0 C
Y4ETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBareibCKue AeiCTBUSA:
®  JCIOJIb30BaTh BOIPOCHI KaK MCCIIEOBATEIHCKU HHCTPYMEHT MO3HAHUS;
® TIPOBOJUTH IO CaMOCTOSITEIPHO COCTaBJICHHOMY TIUJIaHY ONBIT, HECJOKHBIN
(bU3UYEeCKUi HKCIIEPUMEHT, HEOOJIBIIOE UCCIeJoOBaHNE (DU3UIECKOTO SBJICHHUS;
® OIICHWBATh Ha MPUMEHHMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, MOTYUYEHHYIO B XOJI€
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;



CaMOCTOATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
POBEIEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHHS,

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIICe pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAKKe
BBIJIBUTATH TIPEATIOIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Pabora ¢ unopmanmeii:

OPUMEHATHh Pa3jIMYHble METO/bl, MHCTPYMEHTHl W 3allpoChl MpPH IMOHMCKE U OTOOpe
UH(OPMALIUY WU TAaHHBIX C YIETOM MPEUI0KEHHON yueOHoW (hru3nyeckoi 3a1aun;
aHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALHMIO PA3TUUHBIX
BUJOB U (pOPM IPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMpATh ONTHMAaNbHYIO (opMy mnpenacraBieHus HHGopManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMHM, JuarpaMMami, HHOU
rpaduKol U UX KOMOMHAITUSIMH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

B XOJie¢ OOCYXACHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JaO0OPAaTOPHBIX padoT U
MIPOEKTOB 337aBaTh BOIMPOCHI MO CYLIECTBY 00CYKIaeMO TEMbl M BBICKa3bIBaTh HJIEH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U ¥ MOJJICP)KaHUe OJIaroKeIaTeTbHOCTH OOIICHHUS,
COMOCTARJISAITH CBOM CYXKICHHS C CYXJACHHUSIMH JPYIHMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3JININE U CXOJCTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOIMYHO  TPEJCTABISITH  PE3yJIbTAThl  BBIIOJHEHHOTO  (DM3WYECKOrO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh M WCIOJIh30BATh MPEUMYINECTBA KOMAHIHOW W WHIWBHIYAJTLHOW PaOOTHI
IIPU pEIIEHNN KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATh 1€ COBMECTHOW [1eATETbHOCTH, OPraHW30BHIBATH JACUCTBUA MO €&
JTOCTYKEHUIO: PACIIPEIeNIATh POJIH, 00CYKIaTh MPOIECCH U PEe3yJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOICH;

BBHITMIOJHATh CBOKO 4YacTh PaOOTHI, JAOCTUTas KaueCTBEHHOTO pe3yibTara MO CBOEMY
HATNPABIEHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMI TPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENNLHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC y'{eﬁm,le JelcTBUSA

Camoopranuzanus:

BBISBIISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX I peIICHHs
bu3nUecKux 3HaHUH;

OPUCHTHUPOBATLECA B PA3JIMYHBIX MMOAXOJAaX MPHUHATHUA peHIeHI/Iﬁ (I/IH)II/IBI/II[yaJ'IBHOG,
IIPUHSTHE PELLIEHUS B TPYIIIIE, IPUHATHE PELIEHUN IPYIIION);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alayd WM IJIaHa
UCCIIIOBAaHUS C YYETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh MpeIJlaracMble BApUAHThI PEIICHU;

Jienath BbIOOpP 1 OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIpeularath IjiaH €€ U3MEHECHUS



OOBSICHATh MNPUYMHBI JTOCTUXKEHUS (HEIOCTUIKEHHUS) Ppe3yJIbTaToOB JEATElIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JICATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3UIECKOTO
UCCIICIOBAaHUSI WIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHMBIIUXCS
CUTYallul, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKILUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUIM;

CTaBUTH ce0s Ha MECTO JAPYroro YeJOBEKa B XOJI€ CIOPa MM JTUCKYCCUU HA HAYYHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HABaTh CBOE MpaBO Ha OIIMOKY NpU pEHICHWH (HU3UYECKUX 3a1ady WIA B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TAKOE )K€ IIPaBO JPYToro.

INPEJIMETHBIE PE3YJIBTATDBI

K kxonny oOyuenuss B 7 KJjacce IpeIMETHbIE Pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

UCMOJIb30BaTh TOHATHS: (U3MUECKHE M XUMHUYECKUE SBJICHUS, HaOJIOJeHHE,
OKCIEPUMEHT, MOJEIb, TUIOTE3a, CAMHULBI (PU3MYECKUX BEIWYHMH, aTOM, MOJICKYIIa,
arperaTHble COCTOSHUS BelllecTBa (TBEPIOE, XKMIKOE, ra3o00pa3zHoe), MEXaHUYECKOoe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ympyras, IUIaCTUYECKasi), HEBECOMOCTD,
COOOILAOIINECS COCY/IbI;

pasnnyath siBiieHus (1udQy3us, TEII0BOE IBUKEHUE YacTULl BELIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJEICTBUE TeEJl, PAaBHOBECHE
TBEPABIX TEJNI C 3aKPEIUIEHHOW OCBIO BpalICHMs, Iepefadya AaBJICHUS TBEPABIMU
TeJIaMU, KUAKOCTSIMH U razaMH, aTMOC(EpHOe JaBJIeHuE, JIaBaHue Tell, IPeBPaLeHUs
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh NPOSIBIIEHNE U3YYCHHBIX (PM3MUECKUX SIBICHUI B OKPYKAIOLIEM MHUpE, B
TOM 4yHcie (u3nueckue sSBICHHsS B MPHUPOJE: NMPUMEPHl ABWKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XHBOW W HEKMBOM INpPUPOJAE, ACUCTBHE CHIIBI TPEHHUS B IPUPOAE U
TEXHHUKE, BJIMSHHE aTMOC(EPHOTO AABJIEHUS Ha XUBOW OpraHusM, IUIaBaHUE pbIO,
pplUaru B TeJ€ YeJIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs, MyTb, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIPYTrOCTH, CHUJAa TSDKECTH, BEC Tejla, CWIa TPEHUS, JAaBIICHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHUJIa, MEXaHWYecKass padora,
MOIIIHOCTh, IIJIEYO CHJIbI, MOMEHT CHJIbl, KOX(p(UIUEHT TMOJe3HOro JAeWCTBUA
MEXAHU3MOB, KUHETUUYECKAsl U MOTEHLUAJIbHAsI 3HEPIUs), IPU ONMCAHUU INPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €MHUIIBI
bu3nYeCKUX BEIMYUH, HAXOAWUTh (POPMYIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JOPYTMMH BEJIMYMHAMM, CTPOUTH TpadUKH H3YYEHHBIX 3aBUCHUMOCTEN
(bu3MUeCKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBIEHUS U TNPOLECCHl, HCHOIb3Ys
IIpaBWJIa CIOKEHUs cuil (BAOJb OJHOM IpsiMOi), 3akoH I'yka, 3akoH Ilackansd, 3akoH
Apxumena, MpaBWIIO paBHOBECUs pbluara (0JI0Ka), «30J0TOE IMPABHIO» MEXaHHKH,



3aKOH COXPAHEHHS MEXAaHWYECKOM JHEpruM, IpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIATH IPUYUHHO-
-CJIEJICTBEHHBIE CBSI3H, CTPOUTh OObsICHEHHE U3 1—2 JOrMYecKUX LIaroB ¢ ONOpPOH Ha
1-2 wu3yueHHbIX cBoOiicTBa (U3MUYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1—2 [eHCTBHA, HCHOJIB3Ysd 3aKOHBI M (OPMYIIBI,
CBSI3bIBAaIOIIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajlM3a YCJIOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPU3UYECKHE BEIUYMHBI B (POPMYIIBI U
IPOBOJIUTH Pacy€Tbl, HAXOAUTh CIIPABOYHbIC JAHHbIC, HEOOXOAUMBIE AJIS PEIICHUsS
3ajjay, OLIEHUBATh PEATUCTUYHOCTh MOJTYYEHHON (PU3NYECKON BETMYHHBI;
pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOIIH (PHU3HUECKUX
METONOB, B OIHMCAaHUM MCCIIECIOBAHUS BBIACIATH IPOBEPIEMOE IIPEAINIOIOKEHUE
(runortesy), pas3idyaTb U HHTEPIPETHUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ OTIBITA, IeIaTh BBIBOAKI 110 €TO PE3YJIbTaTaM;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATh IPOBEPSIEMble NPEANON0KEHUs, COOUPaTh YCTAaHOBKY U3
HPEJI0KEHHOT'0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOIBL;
BBITNOJHATh IPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl C UCIOJb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH U3MEPCHHIA,
IPOBOAMTH MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOW (PM3MYECKON BEJIMYMHBI OT APYroil ¢
HCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca TeJla, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIBl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TEJ, CUJIBI YIIPYTOCTU OT YIJIWHEHHUs INPYKUHBI, BBITAIKUBAIOLIEH
CHIBl OT OOBEMa MOrpyKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJIaBaHUS TeJd, YCIOBHM paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIeOBaHMsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauKOB,
JieaTh BBIBOJBI 10 PE3yIbTaTaM UCCIIEI0BAHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHs (PU3MUECKHMX BEIMUYMH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, CUla TPEHUsS CKOJIBKEHHs, [aBIECHUE BO31yXa,
BBITJIKMBAIOIIAs CHJIA, JEUCTBYIOIIAs Ha IOIPYXKEHHOE B KUAKOCTb TEIO,
KOA((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIENys IPEIIOKEHHOU
MHCTPYKIUU: TP BBIMOJIHEHNU U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIYKCIIATH 3HAYEHUE UCKOMOU BEJIMYUHBIL;

coOioiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETP, phluar, MOJBMKHBIN U
HETOABMKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;



XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpOM HA WX OMHCAaHUA (B TOM YHCIE: MOIUIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), UCIOJB3Ysl 3HAHHUS O CBOWCTBAX (PM3UYECKHX SIBJICHUNA M HEOOXOIMMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHYECKOrO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMHU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO IIOBEACHMS B
OKpYXKarolleH Cpee;

OCYIIECTBIISITh OTOOpP HCTOYHMKOB HHGpopMmanuu B MHTepHeTe B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCSA 3HAHUN U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISATh HH(GOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WM MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BAaTh IPH BBINOJIHEHUH YYEOHBIX 33JaHUNM HaAYyYHO--TIONYJISIPHYIO JIUTEPATYPY
(U3NYECKOT0 COJEp)KaHUs, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIAJCTh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU W3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HUCTOYHUKOB MH(POpPMAINK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MYOIUYHO AeNaTh
KpaTKue COOOIICHHSI O pe3y/IbTaTax MPOEKTOB WM YYeOHBIX UCCIIEeIOBaHUI, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh M3yYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE IIPE3EHTALNEH;

IPY BBINOJHEHUH Y4EOHBIX MPOEKTOB M MCCIIEAOBAaHUM pacrpeneniTs 00sS3aHHOCTH B
IpYIIIE B COOTBETCTBHUHM C IIOCTABICHHBIMU 3a/1a4aMH, CJIEANTH 32 BBIITOJIHEHUEM TUIAHA
NeCcTBUM, aZeKBaTHO OIIEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb TIPYIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJAECHCTBHE, YUUTHIBASI MHEHUE OKPY)KAIOILUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

UCIIOJIB30BaTh IMOHATHUA: Macca U pa3Mepbl MOJEKYH, TEILUIOBOEC ABUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBILECHHBI U HEHACBIILIEHHBIN I1ap, BIAXXHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSA
DHEPIHUs, TEILUIOBOM JBUIATElb, JIEMEHTAPHBIN IEKTPUUECKUN 3apsll, DJIEKTPUUYECKOE
1oJIe, TPOBOJHUKH W JUDJIEKTPUKH, IMOCTOSIHHBIA JJIEKTPUYECKUH TOK, MAarHUTHOE
T0JIE;

pa3ianuaTth SIBIEHHA (TEMJIOBOE pACIIMpPEHHE W CXKaTHE, TEIUIONepenada, TEMIoBOe
paBHOBECHE, CMAYMBAHWE, KaNWULIPHBIE SBICHHS, UCIAPEHHUE, KOHICHCALUs,
IIJIABJICHUE, KPUCTAJUIU3aLUS (oTBEpaEBaHuUE), KUIICHHE, TeIIoneperaya
(TEmIonpoOBOHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLHUs TeJl, B3aUMOJIEHCTBUE
3apAJIOB, JEUCTBUS JIIEKTPUYECKOrO0 TOKA, KOPOTKOE 3aMBIKAHHE, B3aNMOJCHCTBHE
MarHuTOB, JACMCTBME MarHWTHOTO IOJIS Ha MPOBOJHHUK C TOKOM, JIEKTPOMAarHUTHAas
WHAYKIMS) TI0 ONHMCAHHWIO HX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh IPOSBICHHE N3YUYEHHBIX (U3NYECKUX SBJICHUHM B OKpPYKAIOILEM MHUpE, B
TOM 4ucie (U3MYecKHe SBIECHUS B TPUPOJE: TOBEPXHOCTHOE HATSKEHHE U
KalWUISIpHBIE SIBJIICHUS B NPHUPOAE, KpUCTAUIBI B Ipupone, uznydeHune CounHia,



3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, MHEs, CHeEra,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OSIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHOE 1oJsie 3eMid, Jpel( MOJIOCOB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emJie, IONSPHOE CHUSHUE, MIPU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHUIA;

OIKCHIBATh U3YYECHHBIE CBOIMCTBA Tel U (pU3MUYECKHUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS OJHEPrusi, KOJMYECTBO TEIUIOTHI, YyEeNbHas
TEINIOEMKOCTh ~ BEIECTBA, YAEIbHAas TEIJIOTa IUIABJICHUS, YyJEJIbHAs TEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
NEHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3/yXa, 3JEKTPUUECKUN
3apsij, CHJa TOKA, OJJIEKTPUYECKOE HANpsHKEHHWE, COMPOTUBICHHUE IMPOBOIHHKA,
yJIeIbHOE COMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUYECKOTO TOKA), IPU
OMHMCAHUU TMPABWIBHO TPAKTOBaTh (DU3MYECKHUI CMBICI HCHOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] ¥ €AVHUIIBI (PU3HUUECKUX BEITHUYHUH, HaXOIUTh (POPMYIIbI, CBS3BIBAIOIINE
JAHHYI0 (HU3UYECKYI0 BEIUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

XapaKTepu30BaTh CBOMCTBa Teis, (pu3Mveckue SBICHHUS M MPOLECCH, HCIONb3Ys
OCHOBHBIE TIOJOKEHHUS MOJEKYJISPHO--KHHETHYECKOW TEOPHH CTPOSHHS BEIIECTBA,
IOPUHILIAIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHUS
DHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alMCHIBATH €T0
MaTeMaTHYECKOE BBIPAKCHNUE;

OO0BSACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIHi MPAaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMUECKUX LIaroB ¢
oropoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PU3NUECKUX SABICHUH, GPU3NUECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEN;

pemath pacu€THble 3a7aud B 2-3 JACHCTBUS, MCNONb3yd 3aKOHbI U (OPMYIIbI,
CBSI3BIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMMCBIBATh KPATKOE YCIIOBHUE, BBIABISATH HEAOCTATOK MAHHBIX JUISI PEUICHUsS 3a/1a4H,
BBIOMPATh 3aKOHBI U (hOPMYJIBI, HEOOXOIUMBIE JJIs €€ PelIeHus, IPOBOJUTh pacuéThl U
CpaBHUBATh MOJIyYeHHOE 3HaUeHHe (PU3NUECKON BETMUHHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh TPU TOMOIIH (PH3HUECKUX
METO/IOB,  WCIIONB3ys ~ ONHCAaHWUE  WCCIEAOBAaHUS,  BBIIEIATH  MPOBEPSIEMOE
NPEIONI0KEeHNE, OICHWBATh TPABWIBHOCTh TIOPSIKA TPOBEACHUS HCCIEIOBAHUS,
JIeNaTh BBHIBOJIBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes (KamWwUISIpHBIE SIBICHHS, 3aBUCHUMOCTb JIAaBJIEHUS BO3AyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAaHUS U HArpEBaHUA NP M3JIy4YECHUH OT IIBETa
W3IIydaromnie  (TOTrJIomaroIie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI  OT
TEMIIepaTypbl KHIKOCTH ¥ IUIOMAAN €€ TIOBEPXHOCTH, OJJIEKTPH3AIHS Tel |
B3aUMO/ICHCTBHE 3JIEKTPUUECKUX 3apsJ0B, B3aUMOACWCTBUE MOCTOSHHBIX MAarHuTOB,
BU3YaJIU3aIisl MATHUTHBIX OJIEH MOCTOSHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA DJIEKTPOMArHWTa, CBOWCTBA AJIEKTPOIBUTATEIS
MOCTOSTHHOTO TOKa): (OopMyIupoBaTh TPOBEPsSEMbIC TMPEANOIOKEHUsI, COOUpaTh



YCTAHOBKY M3 MPEJIOKEHHOIO 00OpYyAOBaHMs, ONUCBHIBATH XOJA OIBITa U
(bOopMyITUPOBATH BHIBOJIBI;

BBITOJHATH NPSMbIE U3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHOW BIa)KHOCTH BO3.yXa,
CHJIBI TOKA, HANpPSUKEHUS C MHCIIOJIIb30BAHMEM aHAJIOIOBBIX IMPHUOOPOB U JIAaTYMKOB
(Gu3n4ecKux BEIMYUH, CPAaBHUBATh pPE3yJlbTaTbl H3MEPEHUM ¢ Y4E€TOM 3aJaHHOMN
abCOJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMYUHBI OT JPYroul C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 IPOBOJHUK, OT HANPSIKEHUS Ha IPOBOJIHUKE,
UCCJICIOBAaHUE I10CIIE0BATEIbHOIO U MAapaJlJIebHOTO COECJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH MU3MEPEHMs, CIeays
IPEJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3Y/bTAThl MOTYYEHHON 3aBUCHMOCTH B BHJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 pPE3yJbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UUECKUX BEIMUYUH (yIesibHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE NIPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpEHHs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEUI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOioaTh TpaBWJa TEXHUKH 0e30MacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKUX
YCTPOMCTB € ONOpPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMAa OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
IIOCTOSIHHOTO TOKA), HWCIHOJIb3YS 3HaHUSA O CBONCTBaX (U3MUECKUX SBJICHUH U
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUECKHE YCTPOHCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTUYHbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NAapauIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAUEHUSI 3JIEMEHTOB IEKTPUUECKUX LIETEH;
IPUBOJIUTH TMpPUMEPHl (HAXOIUTh MHPOpPMAIMI0 O MpHUMEpax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsi M COONIOJIEHUS HOPM OKOJIOTHYECKOTO TIOBEACHUS B
OKpYXKarolleH cpere;

OCYIIECTBIIAITh TMOUCK HHGpopManuu ¢usnueckoro coaepxkanuss B HHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M NYTEM CpaBHEHHUS JOMOJHUTENbHBIX HCTOYHHKOB
BBIIETATh MHGPOpPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBON MM MOMKET ObITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHIIOJIHEHUH Y4eOHBIX 33aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUECKOro CcojAep)KaHus, CIpaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



CO371aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIEeHHs, 0000Ias
nH(}pOpMaII0 M3 HECKOJbKMX MCTOYHUKOB (PU3MYECKOTO COJICP)KAHUSI, B TOM YHCIIC
nyOlIMYHO  IPEJCTaBISITH  PE3yiabTaTbl MPOEKTHOM WM HCCIENOBATEIbCKOMN
JESTEIIbHOCTH, TP 3TOM TPaMOTHO MCIOJIb30BaTh M3YYCHHBIN MOHITHIHBIN ammapar
Kypca (GU3HKH, COMPOBOXKIATh BRICTYIUICHUE MPE3EHTAIINEH;

IIPU  BBINIOJIHEHUH YYEOHBIX TMPOEKTOB M HCCICIOBAHUN (DU3UYECKUX IIPOIIECCOB
pacupenensaTh 00sI3aHHOCTH B TPYMIE B COOTBETCTBHM C IOCTaBJICHHBIMH 3aJa4aMH,
CICIUTHh 3a BBIOJHCHHEM IUTaHA JEUCTBUH W KOPPEKTUPOBATh €ro, aaeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAQJ B  JCATCIBHOCTH  TPYIIBL,  BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISISE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K kxonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYETa, MaTepHabHAash TOYKa, TPACKTOPUS,
OTHOCUTEIIbHOCTh MEXaHUYECKOTr0 JIBMXKEeHHUs, nedopManus (yrnpyras, miacTu4eckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHUYeCKue KolebdaHWsi W  BOJHBL, 3BYK, HHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATBHO30PKOCTh, CIEKTPHl HCIyCKaHWS W TOTJIONICHHs, anb(da-, 6era- W ramma-
W3IIy4CHHUS], U30TOIIbI, SACPHAs SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHUE, CBOOOIHOE TTaICHHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEl, pEAKTUBHOE JBUXKEHUE,
Kose0aTeNbHOE NIBIDKEHUE (3aTyXamllue M BBIHYXKIEHHBbIE KOJIeOaHUs), PEe30HAHC,
BOJTHOBOE JBWIKEHHE, OTpaXCHHE 3BYKa, NPSIMOJMHEMHOE PaclpOCTPaHECHHE,
OTpaXeHHE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3IOKEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUSI CBETA,
€CTECTBEHHAs] PaJUOAaKTUBHOCTh, BOZHUKHOBEHHE JHMHEHUATOr0 CIEKTpa H3IY4eHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOe (PU3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUI B OKPYXKaroIIieM Mupe (B
TOM 4yHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHe4YHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKHWE BOJHBI, IyHAMH, 3XO, I[BETa TE,
ONTHUYECKHUE SIBJICHUS B  TPHUPOAE, OHOJOTMYECKOE  JIEUCTBHE  BHJIMMOTO,
yIbTPaUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUY€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$OH, KOCMHYECKHE IIy4d, PAAHNOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBHUE PAJIMOAKTUBHBIX M3JIyY€HHI Ha OpraHU3M YEJOBEKa), IPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJACIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM JABMKCHUU,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUS, CHJIa YHOPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOHOrO MaJEeHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIUAJIbHAS SHEPTUs Teja, MOJAHIATOTO
HaJ[ MIOBEPXHOCTHIO 3€MJIM, OTEHI[MAIbHAS SHEPTHS CXKATOM MPY>KUHBI, KHHETUYECKast



SHEprus, IOJHAas MEXaHWYecKas SHEeprus, MepuoJ M 4YacToTa KOJIeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, I10KA3aTelb IPEIOMIICHUS
Cpezbl), TIPH ONHCAaHWM TMPABHJIBHO TPAKTOBATh (DU3MYECKHI CMBICT HCHOJIB3YEMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBI (PU3NYECKHX BEIMYMH, HaXOIuTh (HOpMYIIbI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTh
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS M MPOLIECCHI, HCIONb3Ys 3aKOH
COXpaHEHUsI HEPIMU, 3aKOH BCEMHUPHOI'O TIATOTEHUS, MPUHLUI CYNEPHO3ULUU CHII,
IPUHIUI OTHOCUTENbHOCTHU ['anuies, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBl OTPaK€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsioBOrO U
MaccoBOI'O YHCEJ MpU SAEPHBIX pPEAKIUSAX, IPU OATOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

OOBSICHATh (hU3MYEcKHe MPOLECcChl UM CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  IPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  [PUYHUHHO--
CJIEZICTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3ydyeHHbIX CBOMCTBA (U3UYECKUX SABICHUH, (UIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3aja4uM (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHalM3a
yCIOBUSL 3a/ladyd 3allMChIBaTh KPaTKOE YCJIOBME, BBIABIATh HEAOCTAIOUIME WU
U30BITOYHBIE JIAaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIS pPELICHUs,
OPOBOJIUTH PAacy€Thl M OLIEHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEIMYUHBL;

pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOMKHO pPEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHWE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OILIEHWBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEACHUS HCCIEI0BaHUSA,
JieNiaTh BBIBOJIbI, HHTEPIIPETUPOBAThH Pe3yIbTaThl HAOIIOICHHUH U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKkOHAa COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPY>KUHBI
HE3aBUCHMOCTb OT aMIUTUTY bl MaJIbIX KOJEOAHUN, MPSIMOIIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3liokKeHHe OeJIoro cBeTa B CHEKTp, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsl MpeaMmera B coOMparoliel JIMH3E,
HaAOJII0JIEHUE CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB H3JIYYEHHsI): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY U3 N30BITOYHOI0 HabOpa 000py0BaHMsI, OMUCHIBATH X0/ OIbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IOPOBOJUTH MPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3HaYeHHe H3MepseMoil BeNUYMHBI ((POKYCHOE paccTOsHHE COOMparole JIHH3bI),
000CHOBBIBaTh BEIOOP crioco0a U3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIb30BAaHUEM
IOpSIMBIX HM3MEPEHUN (3aBUCHUMOCTb IIYTH OT BPEMEHM IIPM PaBHOYCKOPEHHOM
JIBUKEHUM 03 HaualbHOW CKOpPOCTH, TNepuoAa KoieOaHUN MaTreMaTH4eCcKOoro
MasiTHUKA OT JUIMHBI HWUTH, 3aBUCUMOCTH yIja OTpa)X€HHsI CBETa OT yrjia MaJeHUus U
yIjia MpesoMIIeHHUs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENLHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBATh pe3yJabTaThbl IOJYYEHHOHW 3aBHCUMOCTH



(Gu3n4ecKrux BEIMYMH B BHJE TAOMUI U rpadUKOB, AejIaTh BBIBOABI IO PE3yIbTaTaM
UCCIIEIOBAHMSI;

NPOBOJIUTH KOCBEHHBIC H3MEpEHHUS (U3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MMAJCHHUS,
KECTKOCTh MPYKUHBI, KOXPPUIHUEHT TPEHUS CKOJIBKEHUs, MeXaHudeckas pabora U
MOIIHOCTb, 4YacToTa M MepHoA KojleOaHMH MaTeMaTHMYecKOro MU IPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEHUS, CIeNysl NPEUIOKECHHON MHCTPYKLMH, BBIUUCIIATH 3HAYEHUE BEJIMYUHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE pE3yJIbTaThl € Y4E€TOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKW M3YYCHHBIX (DU3MUECKUX MOJEJCH: MaTrepHajbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETA, Jyd, TOHKAs JIMH3A,
IUTaHEeTapHasi MOZEJb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOT'O S/pa;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OOPOH HA UX ONMCaHUs (B TOM YMCIE: CIIUAOMETP, JaTYUKU M1OJIOKEHUS,
pacCTOsHUS U YCKOPEHMS], PAKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBIICHUI U HEOOXOIUMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIIEHUU Yy4eOHO--
NPAaKTUYECKHUX 3ajay, ONTUYECKHUE CXEMBbI JJIS MOCTPOCHHS M300paXKeHUH B IJIOCKOM
3epKajie U coouparolei JInH3e;

IPUBOJIUTH TNpUMEPHl (HAXOIUTh MHPOpPMAIMI0 O MpHUMEpax) NPaKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEJIHEBHOW KM3HM A oOecredeHus
0e30macHOCTH TpU OOpalleHHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIOJIGHHS HOPM 3KOJOTHYECKOTO TIOBEJIEHUS B
OKpYXKarollleu cpee;

OCYILIECTBIIATh MOMCK HMH(OpManuu (¢uzndeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs TOMCKOBBIM 3ampoc, HAXOAUTh IYTH OIpeleeHus
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH U
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YUEOHBIX 33/1aHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYPY
(bu3NYECKOro CoJep)KaHus, CIPAaBOUYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYIYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIEHUS HAa OCHOBE MH(pOpMaIuu
U3 HECKOJBKUX MCTOYHHKOB (HU3MUYECKOTO COJAEpKaHHs, MyOJIMYHO MpPeICTaBIsATh
pe3yJbTaThl MPOEKTHOM WM HUCCIIEI0BATENIbCKON NIEATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar HM3y4aemoro pasaena (pusukd u
COIIPOBOKIATh BBICTYIUIEHHE MPE3eHTAled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuyecTBO 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (uudgposbie)
KonTpoabusl IIpakTudecku
n/n mporpaMmmbl Bcero oOpa3oBaTe/ibHbIE
e padoThbl e padoThbl
pecypchl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
bu6nmoreka [IOK
1.1 ®dusuka - HayKa O IPUPO/IC 2 https://m.edsoo.ru/7
1416194
bubnuoreka [IOK
1.2 Du3nYeCKUe BEIINYNHBI 2 1 https://m.edsoo0.ru/7
416194
EcTtecTBeHHOHAYYHBIN METOT brbmmorexa LIOK
1.3 2 1 https://m.edsoo.ru/7
MTO3HAHMS 416194
Hroro mo pazueny 6
Pa3znen 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
bubnunoreka LIOK
2.1 CtpoeHue BeliecTa 1 https://m.edsoo.ru/7
416194
. bubmuoreka [IOK
59 JIB>KeHHE U B3aUMOJICHCTBUE 5 1 https://m.eds00.ru/7
YaCTHI] BEIICCTBA £216194
bubnmorexa LIOK
2.3 ArperaTHble COCTOSHUS BELIECTBA 2 https://m.edsoo.ru/7
1416194
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
but6mmoreka [IOK
3.1 MexaHn4ecKoe JBUKEHUE 3 https://m.edsoo.ru/7
416194
bubnunorexa LIOK
3.2 Wuepuusi, Macca, IIIOTHOCTh 4 1 https://m.edsoo.ru/7
416194
bubnunorexa LIOK
3.3 Cwuita. Buner cun 14 1 2 https://m.edsoo.ru/7
416194
Hroro no pazueny 21
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Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. [lepenaya naBnenus bu6nmoreka [IOK
41 TBEPABIMU TEJIAMH, )KHIKOCTIMHU H 3 https://m.edsoo.ru/7
razamu 1416194
bubnunorexa LIOK
4.2 JlaBrieHHE KHUIKOCTH 5 https://m.edsoo.ru/7
416194
bu6nunorexa LIOK
4.3 ATmocdepHoe naBieHue 6 https://m.edsoo.ru/7
1416194
. bu6nmoreka [IOK
4.4 fgf}:ié;ﬁ?ﬁgjggga e 7 3 https://m.edsoo.ru/7
y 1416194
Hroro no pazneny 21
Pa3znea 5. Pa6ora u MOIHOCTH. JHEPrust
bubnunoreka LIOK
5.1 Pabora u MOITHOCTH 3 1 https://m.edsoo.ru/7
416194
bubnunoreka LIOK
5.2 [TpocTeie MEXaHU3MBI 5 1 https://m.edsoo.ru/7
1416194
bubmmoteka IIOK
5.3 MexaHu4eckas SHeprus 4 1 https://m.edsoo.ru/7
416194
Hroro no paszneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12
ITPOI'PAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (undposbie)
Kourpoubnbl | IIpakTHuyecku
n/m U TeM MPOrpamMMmbl Bcero o0pa3oBaTte/ibHbIE
e padoThl e padoThlI
pecypchl
Pa3pen 1. TerioBble siBJIeHUSA
Crtpoenue u cBoOiCTBa bubmmorexa LIOK
1.1 selecTBa 7 https://m.edsoo.ru/7
f4181ce
bubnunorexa LIOK
1.2 TerutoBble mpoIecCh 21 1 5 https://m.edsoo.ru/7
f4181ce
Utoro no pazneny 28
Pa3znen 2. DiiekTpuyeckne U MAarHUTHbIE SIBJIEHUS
DNEeKTPUUECKHE 3apsibl. bubmmoreka [JOK
2.1 3apsDKCHHBIE TEIa M UX 7 1 https://m.edsoo.ru/7
B3aMMOJIEHCTBHE f4181ce
ocTORHHEL bubnuoreka [{OK
2.2 S eKTpIECKIii TOK 20 1 7 https://m.edsoo.ru/7
f4181ce
bubnmorexa LIOK
2.3 MaruuTHbIE IBJICHUS 6 1 15 https://m.edsoo0.ru/7
f4181ce
DneKTpoMarHuTHas bubamorexa LOK
2.4 S 4 https://m.edsoo.ru/7
f4181ce
Hroro mo paszneny 37
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO YACOB 68 3 145

I10 ITPOT'PAMME



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

KosnuecTBO YacoB J1eKTPOHHBIE
Ne HaunMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Kontpoapiibie  Hpakririeckie o0pa3oBaTeJibHbIE
padoTsI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJIeHUsI
MexaHN4YeCKOe IBMKCHUE U bubmiorexa IOK
11 10 1 https://m.edsoo.ru/7f41
CITOCOOBI €T0 OIMHCAHUS
ada6
bubmuoreka LIOK
1.2 B3aumoseiicteue Ten 20 1 3 https://m.edsoo.ru/7f41
adab
bubmuoreka LIOK
1.3 3aKOHBI COXPaHCHUS 10 3 https://m.edsoo.ru/7f41
ad4ab
Hroro mo pasneny 40
Paznen 2. Mexannueckue KoJieOAHUSA M BOJTHBI
bubmuoreka LIOK
2.1 MexaHndeCcKre KOIeOaHmst 7 3 https://m.edsoo.ru/7f41
adab
bubmuoreka LIOK
2.2 MexaHnuecKie BOTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41
adab
Hroro mo pazneny 15
Paspes 3. DineKkTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHuTHOE ToJe U bubamoreia LIOK
3.1 6 2 https://m.edsoo.ru/7f41
AJIEKTPOMArHUTHEIE BOJTHBI
adab
HUroro mo paznemy 6
Paznen 4. CBeToBbIE SIBJIEHUA
Bu6nmoreka IJOK
4.1 3aKOHBI PAaCIPOCTPAHEHNS CBETA 6 2 https://m.edsoo.ru/7f41
ad4ab
Bu6nmoreka IJOK
4.2 JIMH3BI 1 ONITHUYECKUE TPUOOPEI 6 3 https://m.edsoo.ru/7f41
adab
Paznoxenue 6emoro ceera B bubmiorexa [IOK
4.3 3 2 https://m.edsoo.ru/7f41
CIIEKTP
adab
Hroro mo pazneny 15
Paznen 5. KBaHTOBbBIE ABJIEHUA
5.1 Hcnyckanue 1 MOTJOICHHUE CBETa 4 1 Bubnmnoreka [JOK



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41

aTOMOM
adab
bubmuoreka LIOK
5.2 CTpoeHre aTOMHOTO siapa 6 1 https://m.edsoo.ru/7f41
adab
bubmuoreka IIOK
5.3 SnepHble peakiuu 7 1 https://m.edsoo.ru/7f41
ad4ab
Hroro no pazneny 17
Pasnes 6. [loBTOpHTEIHHO-0000 110N MOYJIb
[ToBTOopenue u 0600IIEHNE Bubnmuorexa LHOK
6.1 cozepkanus Kypca ¢pusuku 3a 7-9 9 2 https://m.edsoo.ru/7f41
KJacc adab
HUroro mo paznemy 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOI'PAMME



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

7 KJIACC
KoanuecTBO 4yacoB JJ1eKTPOHHBbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontpoabuere llpakriyeckue fiyqemm gﬁ[?:EOBaTeJIbele
padoThI padoThI pecypel
1 ®u3uka — Hayka o npupoae. SABneHus 1
MIPUPOIBI
2 dusnueckue sIBIEHHS 1
3 du3nyecke BEIUNINHBI U UX 1
M3MEpCHUE
VYpok-uccinenoranue "M3mepenne
4 TEMITEPATYPhI IIPH TOMOIITH 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTINKa
TeMIepaTypol"
Mertoapl Hay4YHOTO O3HAHUSL. bubmmorexa [IOK
5 Omnucanue GU3MYECKUX SBICHUI C 1 https://m.edsoo.ru/f
ITOMOIIBIO MOJIECH f09f72a
VYpoxk-uccnenoanue "[IpoBepka
6 TUIOTE3bI: JATBHOCTD MOJNIETA IapuKa, 1 1
MyIEHHOTO TOPH30HTAIBHO, TEM
0oJIbIIIe, YeM OOJIbIIE BHICOTA ITyCKa"
Crpoenue BemiectBa. OMNbITHL, bubmmorexa [IOK
7 JIOKa3bIBAIOIIIE TUCKPETHOE CTPOCHHE 1 https://m.edsoo.ru/f
BEIIECTBA f09fe0a
bubmuoreka IIOK
8 JIBUyKEHHE YaCTUI] BELECTBA 1 https://m.edsoo.ru/f
f0a013e
Ypok-uccnenopanue «ONBITH 10
9 HaOJIOICHUIO TETUIOBOTO PaCIINPEHHS 1 1
ra3oBy
10 ArperaTHble COCTOSTHUS BEIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSHUI
BOJIBI. 0606u1eH1fe 10 pas3zaeiy bubmorexa HOK
11 «IlepBoHayaJbHBIC CBEACHUS O 1 https: //m.edsoo.ruff
p Ll f0a0378
CTPOCHHH BEIIECTBaY
MexaHH4ecKoe ABIDKCHUEC. Bbu6nmoreka IJOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 https://m.edsoo.ru/f
IBDKEHUE f0a05c6
bubmuoreka IIOK
13 Ckopoctb. Enuauie! ckopoctn 1 https://m.edsoo.ru/f
f0a079c
Bbu6nmoreka IJOK
14 Pacuer nyTu ¥ BpeMEHH JBIKCHUS 1 https://m.edsoo.ru/f
fO0a0ae4
Wuepunsa. Macca — Mepa HHEPTHOCTH bubmmorexa LOK
15 e 1 https://m.edsoo.ru/f
f0a0c10
IInotHoCTh BemiecTBa. Pacuet macchl u bubmorexa LHOK
16 1 https://m.edsoo.ru/f
00BeMa Tela o €ro IIOTHOCTH f0a0fee
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JlaGoparopnas pabota «Onpenenenue

17 IJIOTHOCTH TBEPJIOTO TEIa»
Pemenue 3amad nmo teme "[1nmoTHOCTH bubmorexa HOK
18 semmecTa" https://m.edsoo.ru/f
f0al23c
Cuna Kak XapaKkTepUCTHKA
19 B3auMozekcTBus Tell. Cuita ynpyrocTu.
3axon ['yka
JlaboparopHas pabora «3ydenne
20 3aBUCHMOCTH PACTSDKEHUS
(medopmanum) Npy>KUHBI OT
MIPIIOKECHHOM CUIIBI»
21 SIBnenne Tarorenus. Cuiia TSHKECTH
CBsI3p MEXIy CHIIOHN TSKECTH U bubmmoreka [IOK
22 Maccoii Tena. Bec Tena. Pemenve 3a1aq https://m.edsoo.ru/f
o teme "Cuita TskecTr" f0al778
Cuna TSHKECTH Ha IPYTHX IUIaHeTax. bubmorexa LHOK
23 ®u3HUYECKHe XapaKTEPUCTUKH IIJIAHET https://m.edsoo.ru/t
f0a1502
Bbu6nuoreka IJOK
24 W3mepenue cui. JJuaamomerp https://m.edsoo.ru/f
fOal8cc
bubmuoreka LIOK
25 Bec tena. HeBecomocTh https://m.edsoo.ru/f
f0al778
CrnoxeHue ByX CHII, HAPABICHHBIX bubmmorexa [IOK
26 0 OJTHOM TIPsIMOH. PaBHOEHCTBYIOMIIAS https://m.edsoo.ru/f
CHIT f0ala70
27 Peuienue 3aa4 o teme
"PaBHonelicTByrOmas cui"
Cuna Tpenus u e€ Bunpl. Tpenue B bubmorexa [IOK
28 HPUPOJIE ¥ TEXHIKE https://m.edsoo.ru/f
f0alb9c
JlaboparopHas pabora «M3ydenune
3aBUCHUMOCTH CUJIbI TPEHUS Bubnunoreka [IOK
29 CKOJIBYKEHUS OT CUJIBI AABJIEHUS U https://m.edsoo.ru/f
XapakTepa COMPUKACAIOIINXCS fOalcc8
IMOBEPXHOCTEW»
30 PemeHng 3a71a4 Ha PnpeneHeHHe
PABHOJICHCTBYIONIEH CHJIIBI
Pemenue 3amau no remam: «Bec Tenay, bubnuoreka [IOK
31 «['paduueckoe n300pakeHHe CUI, https://m.edsoo.ru/f
«Cunbl», «PaBHOIEHCTBYIOMIAS CHUID) f0aldeO
KonTponbHas pabota mmo temam:
«MexaHn4eckoe JBUKeHue», «Macca,
32 IUIOTHOCTBY, «Bec Tenay,
«I'paduueckoe n300pakeHUe CUI,
«Cunb»
Hasnenne. CriocoObl YMEHBIICHUS U bubmorexa [IOK
33 BCIHUCHS JIABICHIS https://m.edsoo.ru/f
y f0a20a6
34 JlaBieHue ra3a. 3aBUCHMOCTh bubmunoreka IIOK

JAaBIICHUS Ta3a OT 00béMa,

https://m.edsoo.ru/f
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TEeMIIepaTypsl

f0a2376

Ilepenaya naBnenus TBEPABIMU

bubmuoreka LIOK

35 TellaMU, )KMIKOCTAMHU U ra3aMu. 3aKOH https://m.edsoo.ru/f
IMackans f0a25b0
bu6mmoreka IJOK
36 JlaBiieHue B )KUIKOCTH U Ta3e, https://m.edsoo.ru/f
BBI3BAaHHOE JIEHCTBUEM CHJIBI TSKECTH f0a27.18 : :
Pemrenne 3agau mo teme «JlaBaenue bubmorexa HOK
37 FLICHHC 3a71a1 TI0 TEME ¢ ABICHHC B https://m.edsoo.ru/f
JKUJIKOCTH ¥ ra3e. 3akoH [lackamus» 022826
bu6mmoreka IJOK
38 Coobmurarommuecs CoCy /bl https://m.edsoo.ru/f
1022970
bubmuoreka LIOK
39 I'uapaBaryeckuii mpece https://m.edsoo.ru/f
f0a3136
40 Manomertpsl. [lopuineBoit
JKUJIKOCTHBIM Hacoc
. Bbu6nuoreka IJOK
41 C‘?}Lﬁ%ﬁsg::;rm 1 IPHHHHDL € https://m.edsoo.ru/f
f0a2b5a
bubmuoreka LIOK
42 Bec Bo3myxa. ATMOCdepHOe TaBiIeHHE https://m.edsoo.ru/f
f0a2b5a
N3mepenne atMochepHOTo TaBICHHUS bubmorexa HOK
43 0 pT p A ' https://m.edsoo.ru/f
neiT Toppuyerm f0a2da8
3aBUCUMOCTh aTMOC(EPHOTO JIABJICHHSI bubimorexa LHOK
44 p A https://m.edsoo.ru/f
OT BBICOTHI HAJT YPOBHEM MOPS f0a2fcd
bubmoreka IIOK
45 Bapomerp-anepouns. ArmocdepHoe https://m.edsoo.ru/f
JIABJICHHUE HA PA3JTUYHBIX BBICOTAX f0a2fca
Pemenne 3amau mo Teme "
46 "
ATMocdepHOe TaBieHHe
JelicTBre KUAKOCTH U Ta3a Ha Bubnuoreka [IOK
47 MOTPYKEHHOE B HUX TEJI0. ApXUMeI0Ba https://m.edsoo.ru/f
cuia f0a3276
JlaGoparopnast pabota «Onpenenenue Bbubmuorexa LIOK
48 BBITAJIKHBAIOIIEH CHITBI, IEHCTBYOMIEH https://m.edsoo.ru/f
Ha TEJIO0, MOTPYKEHHOE B JKUIKOCTE f0a33fc
JlaGoparopHas paboTa 1o Teme Bubmorexa L[OK
«HccnenoBanue 3aBUCUMOCTH Beca )
49 . . https://m.edsoo.ru/f
TeJa B BOZIE OT 00BEMa MOTPYKEHHOH B f0a3514
JKUJIKOCTh YaCTH TeJia» .
bubmunoreka LIOK
50 ITnaBanue Tein https://m.edsoo.ru/f
f0a3a96
JlaGoparopnast paboTta
51 "KoHcTpynpoBanue apeomeTpa Uiu
KOHCTPYHPOBAHHE JOIKH U
ompeieneHue e€¢ rpy30MmoabEMHOCTH"
52 Pemntenne 3amau no remaM: «IlnaBanue bubmunoreka IIOK
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cynoB. BoznyxomnaBanuey, «/lapnenue
TBEPABIX TEIN, )KUIKOCTEH U Ta30B»

KonrtponbHas padora mmo Teme

https://m.edsoo.ru/f
f0a3654

53 «/laBnenune TBEpABIX TEN, )KUIKOCTEH 1 1
ra3oB»
bubmuoreka LIOK
54 Mexanunueckas padota 1 https://m.edsoo.ru/f
f0a3f82
bu6mmoreka IJOK
55 MomHocTh. EauHAIBI MOIIIHOCTH 1 https://m.edsoo.ru/f
f0a3f82
VYpok-uccnenoBanue "Pacuér
56 MOIIHOCTH, Pa3BUBACMOM MPH MOABEME 1 1
110 jJecTHuie"
57 IIpocTsie MexaHU3MBbI. Poryar. 1
PaBHOBecue cuil Ha ppryare
Prruaru B TexHuKe, OBITY U IPUPOJE. bubmmorexa [IOK
58 JlabopatopHas pabota «cciemnoBanue 1 0.5 https://m.edsoo.ru/f
YCIIOBUM PaBHOBECHUS pPhIYara f0a478e
Pemrenne 3agau mo Teme «YciaoBHs bubmorexa LHOK
59 A 1 https://m.edsoo.ru/f
PaBHOBECHSI phIYaray 024836
Koaddutment momnezHoro neicTBust
60 Mexaam3ma. JlabopaTopHas pabota 1 05
«M3mepenue KI1J| HakmoHHOM '
ILTOCKOCTH
" bubmuoreka IIOK
Pemenue 3amaq mo teme "Pabora, )
61 MomocTs, KITT" 1 https://m.edsoo.ru/f
HHOCTD, f0adc48
MexaHuyeckas 3HEPrusl. Bbubnuorexa LIOK
62 Kunernueckas U MoTeHIMAIBHAS 1 https://m.edsoo.ru/f
SHEPrus f0a4252
3aK0H COXpaHCHHUS MEXaHUICCKOU bubsmorexa LHOK
63 p 1 https://m.edsoo.ru/f
SHepri f0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCrIepUMEHTAIILHOE OTIpeieTIeHNe
64 N3MEHCHMS KHHETHYECKOM U 1 1
MMOTEHIIUAIBHOMN SHEPTUU MTPU
CKaTHIBAHHUHM TEJIA I10 HAKIIOHHOM
ITOCKOCTH"
65 KonTponbHas pabota o teme «Padota 1
Y MOIITHOCTh. DHEPTHD)
Pabora ¢ TekcTaMu o TeMe buGimorexa LOK
66 " " 1 https://m.edsoo.ru/f
Mexanuueckoe ABUKEHIE
fO0adee6
Pabora ¢ TekcTaMu o TeMe Bbu6nmoreka IJOK
67 "JlaBieHre TBEPABIX TEI, JKUAKOCTEN U 1 https://m.edsoo.ru/f
razos" fOa4ffe
Pabota ¢ Tekcramu mo teme "Pabora.
68 " 1
MomHocTh. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOIT'PAMME
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8 KUIACC

KoanuecTBO 4yacoB DJIeKTPOHHBIE
Ne ara u(ppoBbIe
n/n Tema ypoxa Bcero Kommpoarsnie | Ipaxriseckne nlslyqelmﬂ :)lﬁg)agonaTeanme
padoTsbl paboThl pecypesi
OCHOBHBIE TOJIOKEHUS bubmunoreka [JOK
1 MOJIEKYJISIPHO-KHHETHYECKOM TCOPUH 1 https://m.edsoo.ru/ff
1 UX OIBITHBIC MOATBEPIKICHHUS 0a5256
2 Macca u pazmep aTOMOB ¥ MOJICKYJT 1
Mopaenu TBEPAOTO, KUAKOTO U Brbmorexa HOK
3 ra3o00pa3HOro CO(;TOSIHI/II?'I BEILIECTBA ! https://m.edsoo.ru/ft
P " 0a540e
OO0BsICHEHHE CBOMCTB TBEPIOTO,
JKUKOTO U Ta3000pa3HOro
4 COCTOSTHHI BEIIIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOpUH
bubnmnoreka IJOK
5 Kpucrannnueckue u amopdHsie Tena 1 https://m.edsoo.ru/ff
0a5800
CMaunBaHKE U KalUJUIIPHOCTh bubimorexa LIOK
6 TTOBEpXHOCTHO® HATSKEHHE ' 1 https://m.edsoo.ru/ff
0a5530
bubnmnoreka IJOK
7 TerioBoe pacIIUpeHne U CKATUE 1 https://m.edsoo.ru/ff
0a5a26
Temnepatypa. CBsi3p TEMIIEpaTyphl
8 CO CKOPOCTBIO TETIJIOBOTO JIBHYKEHUS 1
YaCTHII
Buytpennss sneprus. CriocoOsl bubmorexa [IOK
9 AMeHEHIA B eHHéﬁ - 1 https://m.edsoo.ru/ff
yIp p 0a5c60
bubmmoreka [IOK
10 Buibl Temionepeaaun 1 https://m.edsoo.ru/ff
0a6412
Ypok-koHpepeHIHs HpaKTI/ILI?CKOG Bubmmorexa [IOK
11 MCIIOJIb30BaHUE TEIUIOBBIX CBOWCTB 1 1 https://m.edsoo.ru/ff
BEIICCTB U MAaTEPHAJIOB B IIEJISX
N 0a65c0
SHEprocOepeKeHUs
KonnuectBo Tennotel. Y neapHas Bubmiorexa HOK
12 TEITOEMKOCTE ’ 1 https://m.edsoo.ru/ff
0a6976
YpaBHeHHE TEIIIOBOTO Oaanca. bubmuoreka [IOK
13 Teroo0MeH 1 TeII0BOe 1 https://m.edsoo.ru/ff
paBHOBecHE 0a7088
TOpHAas T
o o LOK
14 1 1 https://m.edsoo.ru/ff
TerI000MeHa MPU CMEITNBaHUH
o N " 0a6a98
XOJIOJTHOM U TOpSTYCH BOBI —
Pacuer xonnuecTBa TEIIOTHI,
15 HEOOXOIUMOTO UIsl HarpeBaHus Tea 1
Y BBIJISISIEMOTO MM TTPY OXJIQKICHUH
16 JlaboparopHas pabota 1 1 Bubaroreka IIOK
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"OmnpeneneHne yaeabHON
TEINIOEMKOCTH BelecTna"

https://m.edsoo.ru/ff
0a6bb0

3Hepmﬂ TOILJIMBA. yHCJ'H)HaH

bubmmoreka [JOK

17 TEIIOTA CrODAHIS https://m.edsoo.ru/ff
P Oa7b5a
IInaBnenue u oTBepAcBaHUE Bu6mmoreka LIOK
18 KPHCTAIUIMYECKHX TENL. Y IeIbHast https://m.edsoo.ru/ff
TEIJIOTA TUIABJICHHUS 0a71d2
JlaGopaTtopHas pabota bubmmoreka [[OK
19 "OmnpeneneHue yaenbHONW TeII0Th https://m.edsoo.ru/ff
TIJIaBJICHHMS JIbaa" Oa72fe
ITapooOpazoBanye U KOHIACHCAIIHS bubmorexa LIOK
20 I/Icﬁa egﬂe ACHCATIHA: https://m.edsoo.ru/ff
p 0a740c
Kunenue. Y nenpHas Tennora
mapoo0 asolilaﬁm Y KOHJICHCAIUN bubmorexa LIOK
21 pOOOLD JICHCATIHH. https://m.edsoo.ru/ff
3aBUCHMOCTh TEMIIEPATYPhI KMITCHUS 0a786¢
oT aTMoc(hepHOTO JaBIIEHUS -
BrnaxxnocTh Bo3myxa. JJaboparopHas
abota "On en?geHHe PP bubmorexa LOK
22 p pelt https://m.edsoo.ru/ff
OTHOCHUTEJILHOU BIaYKHOCTH
" 0a7628
BO3/yXa
23 Peuienue 3amau Ha onpenenieHre
BIIQXKHOCTH BO3/TyXa
[TpuHIUIIBL PAOOTHI TETIJIOBBIX
24 neurareneif. [laposas TypOuHa.
JlBurarenp BHYTpPEHHETO CTOpaHU
KIIJI TenmoBoro gBuratens. butmmoreka [IOK
25 TeIuIoBbIe ABUTATEIN U 3aIUATA https://m.edsoo.ru/ff
OKpYKaroIen cpeibl Oa7c7c
26 3aKOH COXPaHEHUS U MPEeBpaIIeHUs
SHEPI'HH B TEIUIOBBIX MPOIIECCax
IToaroroBka k KOHTPOJIBHOI paboTe
" " P P bubnuotexa [IOK
o Teme "TeroBbIe SIBICHUSI. i
27 . https://m.edsoo.ru/ff
W3MeHeHue arperaTHbIX COCTOSIHUM
" 0a83f2
BelIeCTBA
KontponbHas paborta o Teme bubanoreka [HOK
28 "TemnoBsle sBIcHUS. I3MeHeHHE https://m.edsoo.ru/ff
arperaTHbIX COCTOSIHUH BelecTBa" Oa86ae
29 Onektpuzanus Ten. JBa pona
IIEKTPUYCCKUX 3apsiI0B
VYpoxk-uccnegoBanue "OneKTpU3aLng
30 TeJ UHIIyKIUEH U Ipr
CONPUKOCHOBEHUH"
BsaumojeiicTBre 3apsHKEHHBIX TEIT bubsmorexa [IOK
31 3aKor KH o P ’ https://m.edsoo.ru/ff
Y 0a87e4
A — Bufmorerca LIOK
32 Honf TTPHHLIAT CVITe 150314 . https://m.edsoo.ru/ff
- *DHHIHIIT €yTIep H 0a8ala
ANEKTPUIECKUX TOJIeH
Hocurenu 31eKTpuYecKux 3apsiioB.
33 OnemeHTapHbIH 3apsa. CTpoeHne

arToMa
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IIpoBOAHMKY U JUBIEKTPUKH. 3aKOH

bubmmoreka [JOK

34 https://m.edsoo.ru/ff
COXPaHEHHMS IEKTPUUECKOT0 3apsaa 0a8ef6
Pemenue 3a1au Ha npUMeHEHUE bubmorexa LOK
35 N A P https://m.edsoo.ru/ff
CBOWCTB 3JIEKTPHUYECKHX 3apsI0B 0a90ce
DNEKTPUUYECKUH TOK, YCIOBHUS €T0 bubamoreka LHOK
36 CyIIecTBOBaHus. MICTOUHUKH https://m.edsoo.ru/ff
ANEKTPHYECKOTO TOKA 0a95a4
butmuoreka [IOK
37 JIeHCTBUS AIIEKTPUUECKOTO TOKa https://m.edsoo.ru/ff
0a96b2
VYpoxk-uccienosanue "Jlefictere
38 3JIEKTPUYECKOIO OIS Ha 1
MIPOBOJIHUKH U AMIIEKTPUKH"
DIEKTPUICCKUI TOK B METajlIax bubmmorexa LIOK
39 P ’ https://m.edsoo.ru/ff
KHUIKOCTSX U ra3ax 029838
40 DneKkTpuyecKas 1emnb 1 eé
COCTaBHBIE YaCTH
Cuna toxka. JlaboparopHas pabota bubmmnoreka [HOK
41 "M3MepeHue U PeryTupOBaHHUE CUITBI 0.5 https://m.edsoo.ru/ff
Toka" 0a8bd6
ONeKTpUYECKOe HaIpsKEHHE. Bubmmorexa [IOK
42 ?ﬁg;?;g‘ega(s:ffgpgs;iafom 0.5 https://m.edsoo.ru/ff
P " perymHp 0a%14
HaIpsDKSHUS
ConpoTuBiieHIE TPOBOJHHUKA bubmorexa LOK
43 v eJI;LHoe con 0TIEBJ'I€I§LH€ Be. ecTBa https://m.edsoo.ru/ft
8 P B 0aa738
JlaboparopHas pabora
"3aBUCHUMOCTb IEKTPUIECKOTO bub6imoreka [IOK
44 CONPOTHUBIICHHUS MTPOBOJIHUKA OT €r0 1 https://m.edsoo.ru/ff
JUTMHBI, TJIOIIA U MTONEPEYHOTO 0aa738
cedyeHus U matepuana"
3aBUCUMOCTH CHJIBI TOKA OT bubnuotexa [JOK
45 HanpspkeHus. 3akoH Oma st https://m.edsoo.ru/ff
ydacTKa [enu Oaad4a
JlaboparopHas padora
"MccnenoBanue 3aBUCHMOCTH CHITBI bu6nmoreka IJOK
46 TOKa, UAYIIETO Yepe3 PE3UCTOP, OT 1 https://m.edsoo.ru/ff
CONPOTHUBJICHUS PEIUCTOPA U 0aal4e
HaIpsDKEHUS Ha pe3ucTtope”
47 [ocnenoBarenpHOE U NapasIeabHOE
COCJIMHEHHUSI TPOBOTHIKOB
Jlaboparophas padota "IIposepka Bubsmorexa [[OK
48 MPABHIIA CTIOMCHHA HATPDKCHHHL 1 https://m.edsoo.ru/ff
[P TIOCJIEAOBATEIbHOM COCMHEHUH 033358
JIBYX P€3UCTOPOB" -
JlaGoparopnast padora "IIpoBepka BuGmorexa [IOK
49 TpaBHIa JUIA CHITBI TOKA HPH 1 https://m.edsoo.ru/ff
napayieTIbHOM COeTUHEHUH 0aadle
pe3ucTopoB” -
50 Pemenne 3amau Ha IpUMEHEHNE Bu6mmoreka [IOK

3akoHa Oma AJId Pa3jingyHoro

https://m.edsoo.ru/ff
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COCIMHCHUS IIPOBOJHUKOB

Oaaf8a

Pabora 1 MoImHoOCTH

bubmmoreka [JOK

51 JIIEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff
Jxoyns-Jlenma 0abl124
JlaGopaTtopHas pabota bubmoreka [JOK

52 "Onpenenenue padbOTH U MOITHOCTH 1 https://m.edsoo.ru/ff
DIIEKTPHYIECKOTO TOKA" 0ab3e0
DJIEKTPUYECKUE TISTIH U
o egI/ITeHH 3né11< MYECKOM bubmorexa [IOK

53 3H§pmn B GbIT KTOp OTKOE https://m.edsoo.ru/ff

P Y- ROP 0ab660
3aMBIKaHUE
IToaroroBka K KOHTPOJILHOM padoTe
o TeMe "DIEKTPUICCKUE 3apsbl. bubmmoreka [{OK

54 3apsKeHHBIE TENa ¥ UX https://m.edsoo.ru/ff
B3auMojelicTBus. I1ocTOSHHBIN Oabd2c
SJEKTPUIECCKUM TOK"

KontponbHas paborta o Teme
"DNEKTPUUYECKUE 3aPSI/IbL. bubmmnoreka [HOK

55 3apspKeHHbIE TeJa U UX https://m.edsoo.ru/ff
B3auMoaercTBHs. I[1oCTOSIHHBIN Oabea8
SJIEKTPUIECCKUI TOK"

56 [TocTosiHHBIE MarHUTHI, KX
B3aUMOJICHCTBHE
Vpok-uccnenosanue "M3ydenue bubmorexa LIOK

57 H(F))ﬂeﬁ HOCT;ISIHHBIX MaFH?]/ITOB" ! https://m.edsoo.ru/ft

0ac3d0
MaruauTHoe nojie. MarauTHOE I0JIe Bbubnmoreka IJOK

58 3eMii U ero 3HaYCHUE JJIsl )KU3HHU Ha https://m.edsoo.ru/ff
3emite OacOba
OmnsiT Opcrena. MarautHoe mose bubanoreka [HOK

59 IIEKTPHYECKOTO TOKa MarHuTHOE https://m.edsoo.ru/ff
0JIe KaTYIIKH ¢ TOKOM Oacld2
[IpuMeHEeHHE 27EKTPOMArHUTOB B
Ter))(HI/IKe Jla6o aTngasI abora bubmorexa [IOK

60 " ’ )PATOPHAA p 0.5 https://m.edsoo.ru/ff

U3yueHue nelCTBUS MATHUTHOTO 0ac74a
T0JIsI Ha IPOBOJIHUK C TOKOM" -
DAEeKTPOABUraTe b MOCTOSIHHOTO
Toka. Mcnons3oBanue
3JIEKTPOJIBUTATENICH B TEXHUUECKUX bubnuotexa [IOK

61 YCTPOMCTBAX U HA TPAHCIIOPTE. https://m.edsoo.ru/ff
JlaGoparopnas pabora Oac86¢
"KoncTpynpoBanue u n3y4ueHmne
paboThI AIIEKTPOABUTATENS"

OmneiTer Papanes. 3aKkoH

62 IEKTPOMArHUTHON HHIAYKIIHU.
[Ipasuito Jlenma
Onexrporeneparop. CriocoObt
MOJIYYEHUS IJICKTPUYCCKON IHEPTHH.

63 DNEeKTPOCTaHIIUH Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUHU
[loxnroroBka K KOHTPOJIBHOH padoTte

64 1o TeMe "DJICKTPUUYCSCKUE U
MarHuTHBIC SIBJICHHUS"

65 KonTponbHas paboTta mmo teme bubmmnoreka [JOK
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"DNIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHIS "

https://m.edsoo.ru/ff
Oach14

Pabora ¢ Tekctamu o reme

bubmmoreka [JOK

66 " N 1 https://m.edsoo.ru/ff
TennoBrle sIBIeHUS
Oaccbe
Pabora c Tekcra 0 TeMe bubmorexa LIOK
67 " Ta © TCKCTAMU TIO TEME | " 1 https://m.edsoo.ru/ff
ITocTOSHHBIN AEKTPUUECKUIN TOK
Oacdc6
Pabora ¢ TekcTamu 1o teme
68 . " 1
Mar»uTtHble SIBJIEHUS
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOIT'PAMME
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9 KITIACC

KoanuecTBO 4yacoB DJIeKTPOHHBIE
Jara
N Tema ypoka K I usyude ungposrie
n/n P Bcero OﬁH TPOILHBIC paécanecKn H“);l o0pazoBaTe/bHBIC
padoTsI e padoThI pecypesi
1 MexaHHYeCKOe JBUKCHUE. 1
MarepuaibHas TOUKa
Cucrema oTcyerTa. bubaunoreka [JOK
2 OTHOCHTENBFHOCTh 1 https://m.edsoo.ru/ff0a
MEXaHHUYECKOTO JIBHXKCHUS da74
PaBHoMepHOE npsMOIHHEHHOE bubmorexa LIOK
3 p p 1 https://m.edsoo.ru/ff0a
IBIKCHHE
d19a
HepasHomepHoe
4 MIPSIMOJIMHEWHOE IBUKCHHE. 1
Cpenusis 1 MTHOBEHHAS
CKOpPOCTh
[MpssmonuueliHOE Bu6mmoreka [IOK
5 PaBHOYCKOPEHHOE IBH)KEHHE. 1 https://m.edsoo.ru/ff0a
VYckopenue d8d4
CKOpOCTh IPSIMOJIUMHEIHOTO
6 PaBHOYCKOPEHHOTO JBMKEHUSI. 1
I'paduk ckopoctn
JlaboparopHas pabota
"Omnpenenenne yCKOPEHUsI Bbubanoreka [IOK
7 Tela MpU PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0a
IBWKEHUU 10 HAKJIOHHON db18
TJIOCKOCTH"
CBoOomHOE TasieHUE Tell.
8 1
OmneiTh [Nanmes
PaBHOMEpHOE IBIKEHHE 11O
okpy>kHocTH. Ilepuon u bu6imoreka [IOK
9 4acTOTa 0OpaIeHHsL. 1 https://m.edsoo.ru/ffOa
JluneliHas U yriaoBas el76
CKOPOCTH
10 LenTtpocTpeMuresbHOE 1
YCKOpeHue
Ilepsrrit 3axkoH HetoToHa bubamorexa LOK
11 P ' 1 https://m.edsoo.ru/ff0a
BexTop cumnbl
€612
Bropoii 3akon HeroToHa bubmorexa [IOK
12 POH 3 ) 1 https://m.edsoo.ru/ff0a
PaBHoOz€elicTBYIO1IIAs cUia
e72a
Tpetwuii 3akoH HproToHa bubamorera LOK
13 P ' 1 https://m.edsoo.ru/ff0a
Cymiepro3uIius CrI
€982
Pemenue 3amag Ha bu6nmoreka IJOK
14 MPUMEHCHHE 3aKOHOB 1 https://m.edsoo.ru/ff0a
HrroToHa eb6e
bu6mmoreka IJOK
15 Cuna ynpyroctu. 3akoH ['yka 1 https://m.edsoo.ru/ff0a
eca2
16 Pemenue 3amay mo reme 1
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«Cuma ynpyrocTm»

JlaboparopHas pabota bubmmoreka [JOK
17 «OmnpezeneHne KeCTKOCTH https://m.edsoo.ru/ff0a
MPY>KUHBD) ee28
bubmmoreka [JOK
18 Cuna tpeHus https://m.edsoo.ru/ff0a
738
Pemenue 3agau no reme bubmorexa [IOK
19 A https://m.edsoo.ru/ff0a
«Cwuna TpeHus £226
JlaGopaTtopHas pabota bubmmoreka [{OK
20 "Onpenenenue K03PUIUCHTA https://m.edsoo.ru/ff0a
TPEHUS CKOJIbKEHUs" f8be
Penrenue 3agau mo teme bubmmoreka [IOK
21 "3akoHbl HetoToHa. Cuna https://m.edsoo.ru/ff0a
ynpyroctu. Cuia TpeHus" fb8e
S —— Bubanorera LIOK
22 P X https://m.edsoo.ru/ff0a
YckopeHue CBOOOTHOTO f044
TaJCHAS -
Ypok-koHpepeHIHs
" JIBU3KEHUE TEN BOKPYT
23 TPABUTAIIMOHHOTO IIEHTPA
(ConneuHas cructema).
lanmaktuku"
Pemienue 3amag mo teme Bbubnmoreka IJOK
24 "Cuia TSHKECTH U 3aKOH https://m.edsoo.ru/ff0a
BCEMHUPHOTO TATOTeHHs" 518
IlepBast kocMuueckast bubanoreka [HOK
25 ckopocth. HeBecoMocTh 1 https://m.edsoo.ru/ff0a
neperpy3Ku f33c
PaBHOBecue maTepuanbHOIl
TOYKH. AOCOIIOTHO TBEP0E bub6immoreka [IOK
26 Teno. PaBHoBecue TBEPIOTO https://m.edsoo.ru/ff0a
TeJa ¢ 3aKPEeIUIEHHON OChIO fe36
BpallleHus
27 MowmeHnT cuinsbl. Lentp
TSDHKECTH
Pemrenne 3agau mo Teme butmmoreka [IOK
28 "MowmeHT cuibl. LIeHTp https://m.edsoo.ru/ffOb
TsoKeCTH" 02b4
ri%ifroengKTae;;:OHTpoanOH Bub6immoreka LIOK
29 ? https://m.edsoo.ru/ffOb
MexaHn4ecKoe JIBIKEHUE.
N " 0408
BsaumoneilicTBue Ten
KontposbHas pabota o Teme bu6mmotexa [IOK
30 "MexaHW4YeCKOE BHKEHHE. https://m.edsoo.ru/ffOb
BsaumogeiictBue ten" 06ec
e, 3axons coxpanennn ubmorera LIOK
31 ’ p https://m.edsoo.ru/ffOb
UMIyJbca. YIPYroe u 07fa
HEYIPYTroe B3auMOJICHCTBHE -
Pemenue 3amaa mo treme bubmmoreka [JOK
32 "3aK0H COXpaHEHUS https://m.edsoo.ru/ffOb
uMITyasca" 096¢
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Ypoxk-koHbepeHITHs

33 "PeakTHBHOE JBUKEHHE B
MPUPOJE U TEXHUKE"
Mexanndeckas padbora u BH6H_HOTeKa L1OK
34 MOLLHOCTE https://m.edsoo.ru/ffOb
H 0a84
Pabota cuItbl TSXKECTH, CHITBI BH6H_HOTeKa L10K
35 https://m.edsoo.ru/ffOb
YOPYTOCTH U CHITBI TPEHHS
0db8
Jlaboparophas pabora
«Ormpenenenne pabOTHI CHITBI
36 TPEHWUSI IPH PAaBHOMEPHOM
JIBVKCHHUH Tella 0
TOPU30HTATIBLHOMN
MTOBEPXHOCTH
37 CBsI3b 3HEPTUU U PabOTHI.
[ToTeHumanbHas SHEpPrust
Kunerndeckas sneprusi. bubmmoreka [HOK
38 Teopema 0 KHHETUYECKOM https://m.edsoo.ru/ffOb
SHEPTUHU 0c32
39 3aKOH COXPAaHEHUS SHEPTUU B
MEXaHHKE
JlaboparopHas pabota Bbubanoreka [HOK
40 «M3yvenue 3aKoHa https://m.edsoo.ru/ffOb
COXPaHCHHUS SHEPTUI 12fe
KonebarenbHoe ABIKEHKE U BH6H_HOTeKa LIOK
41 O XADAKTEDHCLHKIL https://m.edsoo.ru/ffOb
PaKTep 1858
3aryxaromue KoineOaHus. bubnuotexa [IOK
42 BbIHYXIeHHBIE KOJICOaHHSI. https://m.edsoo.ru/ffOb
Pe3onanc 20f0
43 Marematuueckuii u
MIPYXKUHHBIA MassTHUKA
Ypok-uccienoBanme
«3aBUCUMOCTH TIEPHOJIA BH6H_HOTeKa 0K
44 . https://m.edsoo.ru/ffOb
KOJIeOaHMUH OT )KECTKOCTH 197a
MIPYKUHBI H MAaCCHI TPy3a» -
45 [IpeBpamieHne SHEPTUH MTPH
MEXaHMYECKUX KOJIeOaHMsIX
JlaGoparopnast pabota
«OmpeneneHne 9acToTh U BH6H_HOTeKa 0K
46 . https://m.edsoo.ru/ffOb
nepuoza KojaeoaHui 1aec
MPYXKHUHHOTO MasiTHUKa» -
JlaGoparopnas pabota
«IIpoBepka HE3aBUCUMOCTH Bub6immoreka LIOK
47 nepro/ia KoiebaHuii rpysa, https://m.edsoo.ru/ffOb
MMOJIBEIIICHHOTO K HUTH, OT 197a
MAacChI Tpy3a»
MexaHHYECKUE BOJHEI.
N bubmuoreka [IOK
48 CBoliCTBA MEXHHIECKHX https://m.edsoo.ru/ffOb
BoJiH. [IpoaosibHbIE U 21fe
MOTIEPEYHBIC BOJHBI ==
Ypok-koHpepeHus
49 "MexaHUYeCKHE BOJHBI B

TBEpAOM Tene. CelicMuUecKue



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

BOJIHBIL"

3ByK. PacnpocTpanenue u

50
OTpakeHHE 3ByKa
Ypok-uccienoBaHue
51 "HabmoieHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTB 3BYKa U BBICOTA
TOHA. AKYCTHUYECKUH pe30HAHC
Ypok-koHpepeHIus bubnunoreka [JOK
53 "VipTpa3Byk U HHGPa3BYK B https://m.edsoo.ru/ffOb
MIPUPOJIC U TEXHHUKE" 23ca
IToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "3aKOoHbI buGmorexa LOK
54 https://m.edsoo.ru/ffOb
coxpaHeHus. MexaHn4ecKue 250
" ="
KOJICOAHVS ¥ BOJTHBI
KonTponbHas paborta mmo teme
55 "3aKOHBI COXPaHEHHUS.
MexaHn4eckue KojaeOaHus u
BOJIHBI"
bubnunorexa [IOK
DIIEKTPOMarHuTHOE MOJIE.
56 https://m.edsoo.ru/ffOb
DJNEKTPOMarHUTHBIE BOJTHBI P
2abe
57 CBoliCcTBa 3JE€KTPOMArHUTHBIX
BOJIH
Ypok-koubpepennus "llkana
3JIEKTPOMATrHUTHBIX BOJIH. Bbubanoreka [IOK
58 Hcnone3oBanue https://m.edsoo.ru/ffOb
ANIEKTPOMATrHUTHBIX BOJIH JJIS 2fe6
COTOBO¥ CBsI3H"
Ypok-uccienoBaHue
"N3y4eHne cBOWCTB bubanoreka [HOK
59 AIICKTPOMArHUTHBIX BOJIH C https://m.edsoo.ru/ffOb
TIOMOILIBI0 MOOWIEHOTO 2c6¢C
Tenedona"
Peuienue 3amay Ha
60 OTpeieSICHUE YacTOThI U
JUTHHBI SJIEKTPOMAarHUTHON
BOJTHBI
DNeKTpOMarHuTHas pupoaa bub6imoreka [IOK
61 cera. CKOpOCTb CBeTa. https://m.edsoo.ru/ffOb
BoutHoBEIE CBO¥CTBA CBETa 31d0
Hcrounuku cBera.
. b K
[Ipsimonuneitnoe H6H_H0TeKa 1o
62 https://m.edsoo.ru/ffOb
pacnpocTpaHeHHE CBETA. 3658
3armenus Connna u JIyHsr =
3aK0H OTpaKeHHSI CBETA.
b K
3epkana. Pemenue 3aqaq Ha H6H_H0TeKa 1o
63 https://m.edsoo.ru/ffOb
MMPUMEHEHHUE 3aKOHa 38c4
OTpaKCHUS CBETA =
b K
IIpenominenue cBera. 3aKoH H6H_H0TeKa 1o
64 https://m.edsoo.ru/ffOb
MPEIOMJICHUS CBETa
3aea
ITonHOC BHYTpEHHEE bubmmoreka [JOK
65 OTpakCHHUE CBETA. https://m.edsoo.ru/ffOb
Hcnonb3oBaHue NOJHOTO 3c5¢
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https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
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BHYTPEHHETO OTPaXCHHS B
ONITUYECKUX CBETOBOJIAX

JlaboparopHas pabota
"ccnenoBaHue 3aBUCUMOCTH

66 yria MpeioMIICHUS] CBETOBOTO
Jy4a OT yrJia majeHus Ha
rpaHuIe "Bo3ayx-cTekiao""
Ypok-kKoHbEepeHITHS
"Hcnonap30BaHue MOIHOTO
67 BHYTPEHHETO OTPAKCHUSI:
CBETOBOJIFI,
ONTHUKOBOJIOKOHHAS CBA3B"
JInu3el. OnTHYeckas cuia bubmorexa LIOK
68 ' https://m.edsoo.ru/ffOb
JTUH3BI 3foc
[TocTpoenue n3o0pakeHui B bu6morexa LLOK
69 P p https://m.edsoo.ru/ffOb
JIMH3aX
444a
e s B 10K
70 e YEHOTY https://m.edsoo.ru/ffOb
PACCTOSIHUS ¥ ONITHYECKOM 4206
CHWJIBI cOOMparoIIen JINH3H!" -
Ypok-koHbepeHIus bubmmnoreka [HOK
71 "OnTuyecKre JTHH30BbIC https://m.edsoo.ru/ffOc
puOopsI" Oa7e
I'na3 xak onrumdeckas cucrema buGmorexa LLOK
72 Sperne https://m.edsoo.ru/ffOb
p 4684
Ypok-koHbepeHIus
73 " ledexTst 3penus. Kak
COXPaHHUTH 3peHue"
P tn e B LOK
74 p- ' https://m.edsoo.ru/ffOc
CrnoxeHue CrieKTPaTbHBIX
0f4c
uBeroB. [ucmepcus cBera
JlaboparopHas padora
oo B 10K
75 P https://m.edsoo.ru/ffOc
BOCHIPHUSTHIO IIBETA MTPEIMETOB 0e2a
IIpH UX HAOMIOIEHUN Yepes =
[IBETOBBIE (PMIBTPHI"
Ypok-tipakTuky™m "BomHOBBIE
76 CBOICTBA CBETA: JUCIEPCHS,
uHTepdepeHnus u
mudpaxmys”
butmmoreka [IOK
77 Ombiet Pesephopaa u https://m.edsoo.ru/ffOc
IJIaHEeTapHAas MOJIENbh aTOMa 1228
78 IToctrynatel bopa. Monenb
atoma bopa
Hcmyckanue u noriomneHue Bu6immoreka [IOK
79 cBera aToMOM. KBaHTEI. https://m.edsoo.ru/ffOc
JInHneiyaTeIe CIIEKTPHI 144c
80 YPpOK-TIpaKTHKyM bubmmoreka [JOK

"HabmroneHne CieKTpoB

https://m.edsoo.ru/ffOc
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https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
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https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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ucnyckanus" 1550
bubmmoreka [JOK
81 PasinoakTHBHOCTH U €€ BUJIBI https://m.edsoo.ru/ffOc
1672
CTpoeHne aTOMHOTO sIpa bubmorexa LIOK
82 P Apa- https://m.edsoo.ru/ffOc
Hyxnonnas moaens
18ac
PaanoaktruBHBIE bubamorexa LHOK
83 . https://m.edsoo.ru/ffOc
npeBparnieHus. M30Tomns
1al4
Pemenue 3amad mo teme: bubmmoreka [JOK
84 "PagroakTHBHBIC https://m.edsoo.ru/ff0c
npeBpaieHus" 1b4a
85 [epuon momypacmnana
Ypok-koHpepeHIus bubaunoreka [IOK
86 "PagroaKTHBHBIC H3ITyYCHUS B https://m.edsoo.ru/ffOc
MIPUPOJIe, METUITHE, TEXHUKE" 2126
SnepHbie peakuny. 3aKOHBI Bu6mmoreka [IOK
87 COXPaHECHHUS 3apsIIOBOTO H https://m.edsoo.ru/ffOc
MacCOBOT'O YHCEI 1c58
DHeprus CBSA3HM ATOMHBIX S/I€ bubmorexa LHOK
88 p AeP- https://m.edsoo.ru/ffOc
CBs13p MaccChl U SHEPTUU
1d7a
Peuwienue 3anau o teme
89 "
S nepHble peakuu
Peakumu cuHTE3a M ACNICHUS bubnmnoreka IJOK
90 sinep. ICTOYHUKY SHEPruu https://m.edsoo.ru/ffOc
CouHnia  3BE311 1e88
Ypok-koubepenuus "AnepHast
91 SHepreTuka. JlecTBus
PaAMOaKTUBHBIX M3ITyYEeHUH Ha
JKUBBIC OpraHU3MBbI"
IToaroroBka Kk KOHTPOJIBLHOMN
pabore 110 Teme bubnuotexa [IOK
92 "JIeKTpOMAarHMUTHOE MOJIe. https://m.edsoo.ru/ffOc
ONEKTPOMarHUTHBIE BOJIHBI. 223e
KBanrtoBble sBieHus"
KonTponbHas paborta o teme
93 "DIeKTpOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHBIE BOJIHBIL.
KsanrtoBbie sBieHus"
IToBTOpenwue, obo0IICHNHE. bubnnoreka [HOK
94 JlaGopatopHsie paboTHI 110 https://m.edsoo.ru/ffOc
Kypcy "Bzaumoneiictue ten" 245a
Hlomapee, e Buaoes 10K
95 P https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 33J1a4 M0 TeMe
" " M
TeroBsle IpoLIECCHI
pomopeie, cbeburne BuGorera 1O
96 P https://m.edsoo.ru/ffOc
KaueCTBEHHBIX 33]1a4 M0 TeMe
" el M
KIIJI TernoBbIX nBUraTenei
97 [ToBTOpenue, 06o0IIEHNE. Bu6mmoreka [IOK

Pemenne PaCUYCTHBIX U

https://m.edsoo.ru/ffOc
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https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

KayeCTBEHHBIX 3a]1a4 10 TEME 2b30
"KIIJI amexTpoycTaHOBOK"

IToBTOpeHue, 0000IICHHE. Bubaroreka IIOK
98 JlabopaTopHsie pabOTHI 1O 1 1 https://m.edsoo.ru/ff0c
Kypcy "CBeToBble siBIeHUS" 2c52
PaGors  rexcran o Tewe Bumiorera LIOK
99 " 1 https://m.edsoo.ru/ffOc
3aKOHBI COXpaHCHHUS B
" 2d6a
MEXaHUKe
[ToBTOpenue, 06o01IIEHNE. Bubmmoreka LIOK
100 | Paborta ¢ TeKCTaMH IO TEMe 1 https://m.edsoo.ru/ff0c
"Kouebanust v BOJTHBI" 2e82
IToBTOpEHME, 0000MIICHNE. bubmmoreka [{OK
101  PaGoTa c TeKCTaMu 1o TeMe 1 https://m.edsoo.ru/ffOc
"CBeToBbI€E ABIICHUA" 3044

IToBTOpenwue, obobIICHME.
102 Pabota ¢ Tekctamu 1o Teme 1
"KBaHTOBas U siaepHas

¢dnzuka"

OBUIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

102 3 27
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YUYEBHO-METO/IMYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLIECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

®usuka, 7 kinacc/Ilepoimkun A.B., OO0 «/IPODA»; AO

«M3narenscrBo [IpocBenienuey;

®dusnka 8 kinacc/Ileppimkun A.B., 000 «/I[PODAx»; AO
«M3marenscrBo [IpocBenieHuey;

dusnka 9 kinacc/ [epeimkun A.B., I'yrauk E.M., OO0 «JIPODA»; AO
«M3marenscrBo [IpocBenieHuey;

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA
PaGouas nporpamma. @usnka. 7 — 9xinaccel: yueOHO-METOIUYECKOTO MTOCOOUs
[coct. TuxonoBaE.H. — 2-¢ u3a.,crepeotun. —M.: [Ipota,2013. —

[IporpamMmbl 0OcHOBHOTO 001IeT0 00pa3oBanus. dusnka. 7 — 9 Kiacchl
(aBropsl:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHuHK).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

bubnuroreka — Bc€ o npeamety «®@usukay. — Pexxum nocryma: http://www.proshkolu.ru
BupeoonsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

Enunas koyutekiust nupoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — PexuM qocTymna:
http://school- collection.edu.ru
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