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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHMsI COCTAaBIICHA HA OCHO-
BE€ IOJIO’KEHUH M TpeOOBaHUM K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOI 00pa3o-
BaTeIbHON mporpammel, npeactaBieHHbx B DI'OC OO0, a takxke ¢ yuétoM (enepanbHOM pa-
6oueli mporpaMMel Bociutanus 1 KoHuemnuu npenoiaBanus yaeoHoro npeamera «Dusukay.
Conepxanue mporpamMmbl 1O (UM3MKE HampaBiIeHO HAa (OpPMUPOBAHHE ECTECTBEH-
HO-HayYHOM I'paMOTHOCTH OOY4alolIUXCsl U OpPraHU3alUI0 U3yuyeHUs (U3UKHU Ha AESITeTbHOCT-
HOM ocHOBe. B mporpamme 1no gu3uke y4yuThIBAIOTCSI BO3MOXHOCTH Y4eOHOTO MpeaMeTa B pea-
m3armu TpedoBannii @PI'OC OO0 K mIaHUPYEMbIM JTUYHOCTHBIM U METAIPEIMETHBIM PE3Ylb-
TaTaM OOyuYeHHs, a TAK)KE€ MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEAMETOB
Ha YPOBHE OCHOBHOTO O0IIETr0 00pa3oBaHusl.
[Iporpamma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojaam
oOyudeHus (o Kjaccam), MpeajaraeT IpUMEpPHYIO MOCIEI0BAaTEIbHOCTh U3YyYEHHUS! TEM, OCHO-
BaHHYIO Ha JIOTUKE Pa3BUTHUS NPEAMETHOTO COJACP)KaHHS M Y4ET€ BO3PACTHBIX OCOOCHHOCTEU
oOyJaromuxcs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM ISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEJIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouonorueii, actpoHomueil U usnueckoit reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpelocTaBisieT Hauboisee sicHble 00pa3lbl MPUMEHEHUs! Hay4YHOTro MEeToja Io-
3HaHMSI, TO €CTh CII0C00a MOJIyUEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OpHa M3 IIaBHBIX 337a4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH M MHTEpeca K Hayke y oOyuaro-
HIUXCA.
N3ydenue ¢usznku Ha 0a30BOM ypOBHE MpEAINOJaraeT OBJaJECHUE CIEAYIOIUMHU KOMIIe-
TEHTHOCTSIMHU, XapaKTEPU3YIOIMMHU ECTECTBEHHO-HAYYHYIO I'PAMOTHOCTb!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JIaHHBIE M HCIIOJIb30BATh HAYYHBIE JIOKA3aTeNbCTBA JJIs MO-
Jy4eHUS BBIBOJIOB.
Llenu nzyuenus: GU3MKU HA YPOBHE OCHOBHOI'O 0011ero oOpa3zoBanus onpezencHsl B KoH-
LENIMU NpernoAaBanus yueoHoro npeamera «dusmnka» B 00pa3oBaTeNbHBIX opraHuzanusax Poc-
cutickoir denepainuu, peaTH3yIOIINX OCHOBHBIC 00IIe00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEP-
xaéHHOM pemennemM Komnernn MunncreperBa mpocsemenns: Poccuiickoit deneparuu (mpoTo-
kou1 ot 3 nexalpst 2019 r. Ne ITK-4BH).
Henun nzyvyenus pU3NKH:
e [puOOpeTeHue UHTEpeca U CTPeMIIEHUs! 00yUaroIUXCsl K HAYYHOMY U3YYEHHUIO IPUPO-
JIbl, pPa3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe O3HaHUs U (OPMUPOBAHUE HCCIIEOBA-
TEJIBCKOT0 OTHOLLIEHUS K OKPY>KAIOIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4YEHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU ISl PA3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



e pa3BUTHE NPEICTABICHUN O BO3MOXKHBIX cepax Oymaymiei mpodeccuoHalIbHONU aes-
TEJILHOCTH, CBSI3aHHOW C (PM3UKOM, MOJArOTOBKA K JalbHEUIIEMY OOYYECHHIO B STOM
HalpaBJICHUH.

JlocTrxkeHne ITUX 1eNeld TporpaMMBbl 1o (pu3uKe Ha YPOBHE OCHOBHOTO 00IIero oopaszo-

BaHUS 00€CIeUNBaETCS PEIICHHEM CIICAYIONINX 3a1a4:

e [puOOpeTeHUE 3HAHHWHA O JUCKPETHOM CTPOCHHMHU BEIIECTBA, O MEXAaHMYECKHX, TEIIO0-
BBIX, 9JICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

e [pUOOpETeHUE YMEHHUI ONHUCHIBATH M OOBSCHATH (PU3NYECKHE SBICHUS C UCIOJIH30Ba-
HUEM IOJTyYCHHBIX 3HAHHIA;,

® OCBOCHHE METOJOB PEIICHUS MPOCTEHIINX pacuETHBIX 33/1a4 C MCIIOJIb30BaHHEM (DU3H-
YECKHX MOJICIICH, TBOPUYECKUX U PAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHHI HAOJIOJATh MPHUPOJHBIC SIBICHUS W BBIIOJHATH OMbBITHI, JabopaTop-
HbIe pa0OThl M AKCIECPUMECHTAIBHBIC WCCICIOBAHUS C HCIIOJIb30BAHHEM W3MEPUTEIIb-
HBIX IPUOOPOB;

e OCBOEHHE MPUEMOB pabOThl ¢ HHPOpPMaLIUEH (HU3NIECKOTO COMCPIKAHMSI, BKIIFOYAs HH-
dopManrio 0 COBPEMEHHBIX JOCTHKCHUAX (PU3UKHU, aHAIU3 M KPUTHUECKOE OIICHHBA-
HUE HHPOPMAIINH;

® 3HAKOMCTBO €O cepamu NnpodhecCHuOHATBHON AEATEIHLHOCTH, CBA3AHHBIMU C (DU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUSAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
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 HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4uTellb JelaeT BbIOOp MpoBeleHHs Ja00paTOpHBIX PabOT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroIUXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenne ¢usnueckux BenuduH. Ousnueckue npudopsl. Ilo-
TPELIHOCTh U3MEPEHH. MexXayHapoaHas cucTeMa €IMHUL.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKH H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJ MMO3HAHM: HA0JIOICHHEe, TOCTAHOBKA HAyYHOT'O BOMPOCA, BBIABM)KEHUE TUIIOTE3, IKCIIE-
PUMEHT 10 TPOBEPKE TUIOTE3, 0ObsCHeHHEe HabmogaemMoro sBieHusd. OnucaHue (U3NYecKuxX
SBJICHUM C IOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne 1EHBI IEIEHUS MKaIbl HK3MEPUTEIBHOTO IpUodopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeEIa.

Omnpenenenue pasMepoB MalbIX TEN.

W3mepenne TeMriepaTypsl PU IOMOIIM KHIKOCTHOIO TEPMOMETpA U JaTYMKA TEMIIe-
paTyphl.

6. IlpoBeneHue ucciaenoBaHMs 1O MPOBEPKE TMIOTE3bl: JAJBHOCTh MOJETA LIApUKA, MY-

IIEHHOT'O TOPU30HTAJIBHO, TEM OOJIblIIE, YeM OOJIbIlIE BBICOTA ITYCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BelecTBa: aTOMBI M MOJIEKYJIBI, UX pa3Mepbl. ONBIThI, TOKa3bIBAIOUIUE JIHC-
KPETHOE CTPOEHUE BEILECTBA.

AN .

JBmxenue yactuil BemecTa. CBs3b CKOPOCTH JIBIXKEHHS YacTUIl C TeMreparypoi. bpo-
YHOBCKOE JBWXCHHE, MU Qy3us. B3anMoaelicTBie 4acTHIl BEIIECTBA: TPUTHKESHUE H OTTAIKH-
BaHUeE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH W TBEPABIX (KpUCTAIIU-
YEeCKHUX) Tell. B3auMOCBsI3b MEX Ty CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSTHHSIX U MX
aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOSHHOCTH arperaTHbIX COCTOSTHUN BO/TBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue quddy3un.

3. HaOmroneHue sBICHUM, OOBACHSIIONIUXCS TMPUTSKCHUEM WIA OTTATKUBAHUEM YaCTHIL

BELIECTBA.

Jlabopamopuvie pabomsl u onvimel.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe ABWkeHHe. PaBHOMepHOE 1 HepaBHOMEpHOE JBMkeHue. Ckopocth. Cpe-
HsIsl CKOPOCTh IIPY HEPABHOMEPHOM JIBHKEHUU. Pacuér myTu U BpeMeHU JABUKCHUSL.

SBnenue nHepuuu. 3aKOH MHEpLUUU. B3auMopelicTBue Tell KaK MPUYMHA U3MEHEHUS CKO-
poctu ABMxkeHUs Tell. Macca kak Mepa uHepTHOCTH Tena. IlnorHocTs BemecTBa. CBsi3b IIIOTHO-
CTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIeCTBA.

Cuta kak xapakTepucTuKa B3aumojencTBus tei. Cua yrnpyroctu u 3akoH ['yka. M3mepe-
HUE€ CUJIbI C TIOMOIIBIO JUHAMOMETpA. fIBJICHHE TATOTEHUS U cwiia TsbkecTh. Cuia TSKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocts. CiiokeHUE CHUII, HAlIPABJIEHHBIX 110 OJHON HPSIMOM.
PaBuopeiictByromas cuii. Cuiia TpeHus. TpeHue CKOJIbKEHUs U TPEHUE TOKos. TpeHue B npupo-
JIe ¥ TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenre n3meHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.

CpaBHeHME Macc M0 B3aUMOJICHCTBUIO TEIL.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO ABMKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpexneneHue cpenHedl CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKIOHHOMN
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.

ok ownE

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (Aedopmanuu) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPIABIMH TeIaMU, KUIKOCTIMHU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl. ['mapocrarnueckuii napanoke. CooOmiarommecs cocyasl. [ uapaBamdeckue MexaHu3-
MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpyumHBI CylecCTBOBAaHUS BO3IYLIHOM
o6omouku 3emumn. Onbir Toppuuennu. M3mepenue atMochepHOro AaBieHUs. 3aBUCHMOCTh aT-
MOC(epHOTO aBIEHUS OT BBICOTHI HaJl YpoBHEM Mops. [Iprbopsb! 1 n3MepeHust arMocpepHOro
JIaBJICHUSI.

JlelicTBHE )KUIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPATYPBhI.

Ilepenada naBiaeHuUs KUIKOCTHIO U Fa30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHS.

ok wn e



3aBUCHMOCTD BBITAJIKMBAIOIICH CHIIBI OT 00BhEMA MOTPYKEHHON YacTH Tela U TJIOTHO-
CTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue niaBaHus Tel: IUIABAaHUE WIIM MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHO-
LIEHUS IJIOTHOCTEH TeNa U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
JacTH TeJa.

OnpeneneHre BbITATKUBAIOIIEH CUIIbI, IEUCTBYIOIIECH Ha TEJIO, MOTPYKEHHOE B KU I-
KOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOLIEH HA TEJIO B KUIKO-
CTH, OT Macchl TeJia.

OnbIThl, 1EMOHCTPUPYIOLIKME 3aBUCUMOCTh BBITAJKHUBAIOLIEH CUJIIbI, IEUCTBYIOILIECH Ha
TEJI0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YacTH TeJla U OT IUIOTHOCTH
JKHIKOCTH.

KoHcTpynpoBaHue apeoMerpa MM KOHCTPYMPOBAHME JIOJKH U ONpeneseHue e€ rpy-
30110 IbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

Mexanunueckast pabota. MOIIHOCTb.

[TpocTeie MexaHU3MBI: pbIYyar, OJI0K, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBecHUs pblya-
ra. [IpuMenenue mpaBuiia paBHOBECHS pblyara K O50Ky. «30j0T0e mpaBuiioy» MexaHuku. KI1J]
IIPOCTBIX MEXaHU3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprus. Kunerndeckast 1 notreHiuaibHas sueprusd. [IpeBpaiienue oHo-
ro BUJ1a MEXaHUUYECKOU SHEPTUH B IPYroil. 3aKOH COXPAHEHUS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Onpenenenue paboOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBMKEHHM TeJla IO TOPU30H-
TaJbHON IOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Paznen 6. TenJioBble siBJIEHU.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUU CTPOECHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIeKYyJl. ONBITHI, TOATBEPKAAIOLINE OCHOBHBIE MOJIOKEHUSI MOJIEKYJIISAP-
HO-KHHETUYECKOW TEOPHUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJISIPHO--KMHETHYECKOW Teopuu. CMaurMBaHWE U KalWIUISpHbIE sBiIeHUsA. TemnoBoe pac-
HIMPEHUE U CHKATHE.

Temneparypa. CBsizb TeMIIEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JBUXKEHHUS 4YacTuil. BHyT-
pennss sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH >HEpruu: Tervlonepeaada M COBEpIICHUE

paboTHI.

BI/II[I:I TCILIONCpCAaYn: TCILJIOMIPOBOAHOCTh, KOHBCKIIUA, NU3JTYUCHUC.



KonudecTBo TemnoThl. Y aenbHas TEMIIOEMKOCTh BellecTBa. TemiooOMeH U TEIJI0BOE paB-

HOBECHC.

VYpaBHeHue TeroBoro Oananca. [lnaBieHue u oTBepAeBaHUE KPUCTAUNIMYECKUX Be-

mIecTB. YienbHas TeruioTa miasneHus. [lapoobpa3zoBanue u konaencanus. Mcnapenne. Kurme-
Hue. YenbHas TemioTa napooOpa3oBaHusl. 3aBUCMOCTh TEMIIEPATYPbl KUIIEHUSI OT aTMocdep-
HOTO JaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.
[Tpunnumner padboTsl TernoBbix aurateneit KI1J[ TeroBoro apurarens. TemmoBbie ABUTa-
TEJIU ¥ 3alUTa OKPYXKAIOIIEH CPEJIbl.

3aKkoH COXpPAaHCHUS U NPCBPALICHUS SHCPIr'UK B TCIUIOBLIX MIPOLECCax.

Hemoncmpayuu.

1. HabGmroneHnue 6pOyHOBCKOTO JIBHXKEHHUSI.

2. HaGmopenue nuddysun.

3. HaOmronenwue siBIIeHU CMauMBaHUS U KalTWJUIAPHBIX SIBJICHUU.

4. HalOnrogeHue TerIoBOro paciiupeHust Tell.

5. V3MeHeHue naBieHUs raza npu U3MeHEeHUH 00bEMa 1 HarpEeBaHUU WIIH OXJIAXKICHUU.

6. IlpaBuia usmepeHus TeMIEPATypHI.

7. Bunel Temionepeaayu.

8. OxyaxaeHue Mpu COBEPIICHUU PaOOTHI.

9. HarpeBanue rpu coBepilieHUU PaOOTHI BHEIIHUMU CHIIAMHU.

10. CpaBHeHHE TEMIOEMKOCTEN Pa3IMUHBIX BEIIECTB.

11. HabmroieHre KUTeHus.

12. HaGuroieHre TIOCTOSTHCTBA TEMITepPaTyphl IPH TIIABJICHUU.

13. Mopenu TEIIOBRIX ABUTATENEN.

Jlabopamopuwie padomol u onvimel.

1. OmnbIThl O OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSIKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM MJIH caxapa.

3. OmnbITHI 110 HAOIIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEP/BIX TEll.

4. Ompenenenue AaBleHUs BO3yXa B OasIOHE MITIPHIIA.

5. OnbITHI, IEMOHCTPHUPYIOIIKE 3aBUCUMOCTD JIABJICHHS BO3/lyXa OT €ro 00béMa u Harpe-
BaHMSI WJIM OXJIXKICHUSI.

6. IIpoBepka rumoresbl JUMHEHHOW 3aBUCHUMOCTH JJIUHBI CTOJIOHMKA >KUJIKOCTH B TEPMO-
METPUUYECKOHN TPYyOKE OT TeMIIepaTyphl.

7. HaOmroneHne M3MeHEHUs BHYTPEHHEH SHEPTUU Tejla B pe3yibTaTe TEIUIONepenadu u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOIBI.

9. OmpeneneHue KOIUYECTBA TEIUIOTHI, TOTYYEHHOTO BOJIOW MpH TEIUIOOOMEHE C Harpe-
THIM METAJUTHICCKUM IFITHHIPOM.

10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCapeHusl.

12. OnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3TyXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja AJIEKTpUYECKUX 3apsioB. B3amMmonelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TENl OT BEIMUYMHBI 3apsi-
JIOB U PACCTOSTHUS MEX]y TEJIaMu).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKHI TOK. Y CIOBUS CYLIECTBOBAHUS JIEKTPUUECKOro TOKA. MIcTOuHMKM mocTo-
SSHHOT'O TOKa. JeMCTBHS 3JIEKTPUUECKOro TOKa (TEIJIOBOE, XUMHUUECKOE, MAarHUTHOE). DJIEKTPHU-
YECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckas nenb. Cuiia Toka. DiekTpudeckoe HampspkeHue. COnpoTUBIEHUE MPO-
BOJHUKA. Y IeJIbHOE CONPOTHUBIIEHHE BemecTBa. 3akoH Oma i yuactka uenu. [locinenosarens-
HO€ U NIapaJuIEIbHOE COEIMHEHUE IPOBOIHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHBIE MarHuTHl. B3auMoaeiicTBUE MOCTOSTHHBIX MAarHUTOB. MaruutHoe nosie. Mar-
HUTHOE ToJIe 3eMJIM U €ro 3HaueHue s >ku3Hu Ha 3emuie. OmnbIT Dpcrena. MarHuTHoe ToJie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM. DJIEKTPOJABUIATENb IOCTOSHHOTO TOKa. Vcnonb30BaHue 371€KTpOiBUTa-
TeJIel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Omnbrtel @apazes. SBinenue snekTpoMarauTHoM uHAyKuuu. [IpaBuno Jlenma. Dnexrpore-
HepaTop. CriocoObl OTYYSHHS SJEKTPUUYECKON SHEPTHH. DIEKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX
MCTOYHHMKAX SHEPTUU.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAss UHIYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cTOYHMKY TOCTOSIHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. 'a30BBblii pa3psa.
. I3mepeHne cuiibl TOKa aMIepMeTPOM.
. I3mepenne 31eKTpuIecKoro HaMpsHKEHUS BOTBTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MopenvupoBaHue HEBO3MOKHOCTH pa3/eJIeHUs MOJIOCOB MAarHUTa.
. MoenupoBaHne MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JlelicTBue MarHUTHOTO TTOJIS1 HA POBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimel.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HaPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, 1EMOHCTPUPYIOUINE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHBICHUS MPOBOJ-
HUKa OT €ro JUIMHbI, TUIOMAIN MOTEPEYHOr0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OnpenencnHrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpesarens.
14. VccnenoBanre MarHUTHOTO B3aUMOJCHCTBUS TIOCTOSTHHBIX MAarHUTOB.
15. MI3yueHne MarHUTHOTO TOJIS MIOCTOSTHHBIX MarHUTOB MPU UX OOBEAMHEHUH U pa3jelie-
HUMU.
16. MccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITH, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTD CHIIBI B3aUMOJICHCTBHUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.
18. M3yuenue aelcTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.
19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW HHIYKIMM: MCCIIEIOBaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JABWKEHUSA. PaBHOMEpHOE NpsAMONIMHEHOE ABMKeHne. HepaBHOMepHOE npsiMo-
nuHenHoe nBrkeHue. CpeHss 1 MTHOBEHHAs! CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBH>KECHHH.

VYckopenue. PaBHoyckopeHHOE TpSIMOIHHEHHOE ABMkeHne. CBoboaHOoe mageHne. OnbIThI
lNanunes.

PaBHOMepHOE nBMXEHHE MO OKpYXHOCTH. [lepuoa m wactora obOpamienus. Jluneinas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cujia TPEHHS CKOJIbXEHHUSI, CUJIa TPEHUs 1O0-
KOsl, IPYTUe BUAbI TPEHUSI.

Cuna TsHKecTd U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOro majaeHus. J[Bu-
xeHnue maneT Bokpyr Connua. IlepBast kocMuueckas ckopocTs. HeBecoMoCTh U IEpErpy3KH.



PaBHOBecue MaTepuaibHOM TOYKHA. AOCOIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. U3menenne nmmyinbsca. mnynbsc cuibl. 3akoH coxpaHeHUs uMiyiibca. Pe-
AKTUBHOE JIBUJKCHUE.

Mexanunueckass pabota U MoUHOCTb. Pabora cun TspKecTH, ynpyroctd, TpeHus. CBsi3b
sHepruu M paboTsl. [loTeHnManbHas 3HepPrus Tena, MOJHATOr0 HaJ MOBEPXHOCTHIO 3emin. [lo-
TEHLIMAJIbHAs 3HEPrus CKaTou npyxuHbl. KnHernueckas sHeprus. Teopema O KMHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUu.

Hemoncmpayuu.

1. HalGumroneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE MyTEW W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ TeJla OTHOCHUTEIIBHO
pasHbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccnenoBaHue NPpU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOpPEHUS Tella OT MacChl Tela U AEHCTBYIOLIEH HA HETO CUJIBI.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUU TEl.

12. CoxpaHeHue UMITyJIbCca IPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. CoxpaHnenue uMIysabca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MIPH JBIXKEHUH TEJa 0] IEHCTBUEM TPy KUHBI.

Jlabopamopuwie padomol u onvimel.

1. KoHcTpyupoBaHMe TpaKTa JUls pa3roHa U JaJbHEHIIEro paBHOMEPHOI'O ABM)KEHUS I11a-
PHUKa WM TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpPEeHUsl Telda NpU PAaBHOYCKOPEHHOM JBM)KEHUHU I10 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTessl: €Cly MPU PAaBHOYCKOPEHHOM JABIKEHHH 0€3 HaualbHOM CKOPO-
CTH MYTH OTHOCSTCSI KaK pPsii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE MPOMEKYTKH
BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO JlaBlie-
HUSL.

7. Omnpenenenue kKodppuImeHTa TPECHUS CKOITBKCHHS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.

9. Omnpenenenne pabOThl CUIIBI TPEHUS MIPU PABHOMEPHOM JBIKEHHH TeJa MO TOPHU30H-

TAJIbHOM MOBEPXHOCTH.



10. Onpenenenue paboThl CHIBI YIPYTOCTH NPH MOABEME TPYy3a C UCIOJIB30BAHUEM HETO-
JIBAYKHOT'O Y IIOJBMIKHOIO OJIOKOB.

11. V3yuenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

KonebartenbHoe npmwxeHue. OCHOBHBIE XapaKTEPUCTUKU KojieOaHUil: Mepuojl, 4acTora,
amIuTyaa. MaTeMaTu4ecKuidi U MpY)KUHHBIA MasTHUKH. [IpeBpamienue sHepruu npu Konebda-
TEIbHOM JBUKECHUU.

3aryxaromue konebanus. BeinyxneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexanndeckux BoJiH. [IposonbHbIe U monepeyHbie BOJMHbIL. JlJInHA BOJHBI M CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'pomMKOCTB 3ByKa ¥ BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noa JeHCTBUEM CHUITBI TSXKECTH U CUJIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

ok wnkE

Jlabopamopnusie pabomovt u onvimol.

1. OmpeneneHue 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MAasITHUKA.

2. OmpezneneHue 4acTOTHI U MEpHOJa KoJIeOaHUN MPY>KUHHOTO MasiTHUKA.

3. HccnenoBaHne 3aBUCUMOCTH IEpHOJa KOJIeOAHWN IMOABEIICHHOTO K HHUTH T'Py3a OT
JUTUHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TEpHOJa KoJeOaHUN MPYKUHHOTO MAasTHHUKA OT MacChl

rpysa.
5. IlpoBepka HE3aBUCUMOCTH NepHoAa KoJeOaHUi rpy3a, MOJBEIIEHHOTO K HUTH, OT Mac-

CBI Ipy3a.

6. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHUO/Ia KOJICOAHHH MPYKUHHOTO MasTHH-

Ka OT Macchl rpy3a 1 )KECTKOCTH MPYKUHBI.

7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TaJCHUSI.

Pa3nen 10. DineKkTpoMarHuTHOE 1MoJ1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DJEKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3J€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DJeKTpoMarHuTHas nmpupojia ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa ANEKTPOMArHUTHBIX BOJH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1. U3ydeHwue CBONCTB 3IEKTPOMATrHUTHBIX BOJH C IMTOMOIIBI0 MOOUIBLHOTO TenedoHa.

Pasznea 11. CBeToBLI€ IBJICHNUS.

JlydueBas monens cBera. Mcrounuku cBera. [IpsMonuHeitHOe pacnipocTpaHEeHHE CBeTa. 3a-
t™eHusa Connna u JIynsl. Otpaxkenue cBera. [lnockoe 3epkano. 3aKoH OTpaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npejaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpakeHUE CBETa.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJIAX.



Jlunza. Xox nyueit B nuH3e. OnTtudueckas cucrema (oroamnmapara, MUKPOCKOIIA U Telle-
ckona. ['11a3 kak ontuueckas cucremMa. ban3opykocTs U JalbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoTona. CiiokeHue CrieKTpaIbHBIX [[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.
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[IpssMonMHENHOE pacIIpOCTPaHEHUE CBETA.

OtpaxkeHue cBera.

[Tomy4yenue n300pakeHMiA B TNIOCKOM, BOTHYTOM H BBIMYKJIOM 3€pKaJiax.
[Tpenomnenue crera.

OnTudyeckuii CBETOBO/I.

Xon tyueit B coOMparomei Jnunse.

Xop J1ydeil B paccenBarolel JIUH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Ipunuun neiictBusa Goroanmnapara, MUKPOCKOIA U TEIECKOIIA.

10 Mopens rnasa.

11. Paznoxenue 0emoro cBeTa B CIEKT.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO JIy4da OT yIJia TaIeHHs.
W3yueHre XxapaKTepUCTHK U300paKECHUS TPEIMETa B IIIOCKOM 3€pKaie.
HccnenoBanue 3aBUCMOCTH YTJia MPEJIOMIICHUSI CBETOBOTO Jiyda OT YIJia MajcHUs Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITBl IO BOCTIPHSTHIO I[BETA MPEIMETOB NPH HX HAONIONECHHH Yepe3 IIBETOBBIC
(GUIBTPBL.

Pa3zngen 12. KBanToBble siBJIeHHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoMa bopa. Mcnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PaguoaxktuBHOCTh. Anbda-, 6eTta- u ramma-usiaydenus. Ctpoenue aromHoro siapa. Hyk-
JIOHHas1 MOJEJIb aTOMHOTO sifpa. M3oronsl. PannoaktusHele npespaienus. Ilepuon nomxypacna-
Jla aTOMHBIX S7IEp.

SnepHbie peakiuy. 3aKOHbI COXpPaHEHMsI 3apsSI0BOIO U MacCOBOTO YHCEN. DHEPIus CBSI3U
aToMHBIX saep. CBsi3b Macchl U SHepruu. Peaknuu cunTe3a u neneHus suep. Mctounuku sHep-
run CosHIA U 3BE3.

SAnepnas sHepreruka. JleiicTBUs paAOaKTUBHbBIX U3JIyYEHUH Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnNE

CnekTpbl U3TyYEHHUS U TTOTJIONIEHHUS.

CrexTpsl pa3IuYHbIX Ta30B.

CnexTp Bogopo/a.

Hab6mronenue tpexoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3HPYIONTUX U3TyUECHUH.

Perucrpanus nsirydeHus: IpUpOAHBIX MUHEPAIOB U IIPOYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHJATHIX CIICKTPOB U3JTy4YCHUS.



2. HccnenoBaHue TPEKOB: U3MEPEHHE YHEPTUU YACTHUIIHI TIO TOPMO3HOMY MyTH (110 (HOTO-
rpapusim).
3. H3mepeHue paanoakTUBHOTO (QOHA.
IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.
[ToBTOpHUTENHEHO--00001AIONNIT MOIYIb IPEIHA3HAYECH JIJIsl CUCTEeMAaTU3aluu U 000011e-
HUS TIPEIMETHOTO COJACPIKAHMS M OMBITA JACATEILHOCTH, TPUOOPETEHHOTO MPU M3yUYESHUU BCETO
Kypca (pu3uKkH, a TakKe I MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY M0 (U3HKE
JUTIS1 OOYYarOIIMXCS, BRIOPABIIMX 3TOT YUCOHBIN MTPEAMET.
[Tpu m3ydyeHun NAHHOTO MOJIYJSl PEaU3ylOTCd M CUCTEMATU3UPYIOTCS BHUABI JESATENBHO-
CTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTHXKEHUE MPEIMETHBIX U METalpeAMETHBIX ILia-
HUPYEMBIX Pe3yJIbTaTOB 00yueHus, (GOPMUPYETCsl €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHUE
HAyYHBIX METOJIOB UCCJIEIOBAHUS SBJICHHUM MPUPOABI U TEXHUKH, OBIIAJICHUE YMEHUSIMH O0BsC-
HATH (PU3MYECKUE SBICHUS, MPUMEHSS MMOTYYCHHbIC 3HAHUA, PElIaTh 3a/1a4u, B TOM YHCIIe Kade-
CTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.
[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep NAHHOTO pa3fera peaau3yercs 3a CUET TOro,
4TO 00yYaIOIIUECs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:
HAa OCHOBE IMOJIYYCHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHITH (PU3UUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIC METOJBI MCCICAOBAHUS (PU3NYCCKUX SBJICHHUMA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;
OOBSCHATH HAyYHbIE OCHOBBI HamOOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HaIrpuMep, MPaKTHUECKOTO MCTIOIB30BAHUS PA3JIMYHBIX UCTOYHUKOB YHEPTUU HAa OCHOBE 3aKO-
Ha MIPEBPAILCHHS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB DHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3ydeHue U3k Ha ypOBHE OCHOBHOTO 00IIEro 00pa3oBaHus HAMPABICHO HA JOCTHKE-

HHUC JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U ITPEAMCETHBIX O6paSOBaTCJ'IBHBIX PE3YIbTATOB.

B pesynbrare usydenus (GU3MKM Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUsS y 00ydaro-

nierocst OynyT chopMupOBaHBI CIIETYIONINE THYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

- MPOSIBJICHUE UHTEpEeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (pu3ndecKkon
HayKU;

- [ICHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSM POCCUHCKHUX YUEHBIX--(DH3UKOB;

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

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIEHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HAHHME BaXXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B I€ATEIHOCTH YYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTU, TOYHOCTH, JJAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HAHUE LIEHHOCTU (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OC-
HOBBI Pa3BUTHS TEXHOJIOIMH, BAXKHEUIIEN COCTABIAIOLIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOM JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeNbHOCTH;

5) dopMupoBanus KyJbTYpPbl 310POBbS M IMOIHOHAIBHOTO 0J1IAr0NOJYYHS:

- OCO3HaHME IIEHHOCTH 0e30macHOro o0pas3a KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MH-
pe, BAXXHOCTHU TMpaBWJI 0€30MacHOrO MOBEAEHUS HA TPAHCIOPTE, HA JOPOrax, ¢ dIEKTpHUe-
CKHM U TEIUIOBBIM 000pY/ZI0BaHUEM B JIOMAIIHUX YCIOBHSIX;

- cOpMUPOBAHHOCTh HaBbIKa pedIiekcuH, MPU3HAHHWE CBOETO IMpaBa Ha OMMOKY U TaKOTro
e IpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOE Y4YaCTHE B PEIICHUU MPAKTHUYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTelbHON
OpraHM3aIlfy, TOpPOoJa, Kpas) TEXHOJOTUYECKOW M COLMATBHOW HAMpPaBICHHOCTH, TPEOyro-
IUX B TOM YUCJIE U (PU3NUECKUX 3HAHUM;

- HHTEpeC K MPAKTUYECKOMY H3y4eHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

- OpUEHTAIIHs Ha MPUMEHEeHNE GU3NYECKUX 3HAHUM JJI PEIIeHUs 3a7a4 B 00JIaCTH OKPYXa-
01N CpeJibl, IIIaHUPOBAHMS MTOCTYNKOB U OIIEHKHA X BO3MOXHBIX MOCIEACTBUH ISl OKPY-
YKAIOIIEN Cpebl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX pPelIeHus;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

- TOTPeOHOCTh BO B3aWMOJICMCTBUU TIPU BBITIOJIHEHUH HCCJICAOBAHUI U MPOCKTOB (hu3mye-
CKOM HaIpaBJIECHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTD;

- TOTpeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCie (OPMYIUPOBATH WUJIEH, TTOH -
THSl, TUTIOTE3BI 0 PU3NUECKUX 00BEKTAX U SBICHUSIX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (hDU3UKH;



® - [IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEI, O6H.[CCTBa N DKOHOMMKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLICHKA CBOUX JCHUCTBUM C y4ETOM BIIMSHHUSA HAa OKPYXKAIOIIYIO CPENy, BO3ZMOXKHBIX IJIO-
OaJIbHBIX OCIIEICTBUI.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHMs IporpaMMBbl O (PU3MKE Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBa-
HUsl y oOydaromierocst OynyT cOpMUpOBaHbI MeTanpeIMeTHbIe pe3yJbTaThl, BKIIOYAIOIINE
[IO3HABATENIbHBIC YHHUBEpCAJIbHBbIC y4yeOHBIC JCHCTBUS, KOMMYHHMKATHBHBIE YHHUBEPCAJIbHBIC
yueOHbIe AEMCTBUSI, PETYJIATUBHBIE YHUBEPCAJIbHbBIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 00001IeHUs
U CPaBHCHUS;

BBbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HM3YUYCHUH (bHSI/I‘{eCKI/IX SIBIICHUN ©
IPOIIECCOB, JI€1aTh BHIBOJBI C MCIIOJIB30BaHUEM JEIYKTHUBHBIX M MHJYKTHBHBIX yMO3a-
KJIFOUEHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIUUHH;
CaMOCTOSITENIbHO BBIOMpATh Croco0 pelieHust yueOHoW ¢u3nyeckoi 3anauu (cpaBHe-
HHUE HECKOJIbKMX BapUaHTOB PELICHHUs, BEIOOp Hanbosee MOoAXOIAMIIEro ¢ yuéToM caMo-
CTOSTEIBHO BBIACIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOAMUTH MO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY OIIBIT, HECIOXHBIN (pusmue-
CKHI SKCIIEPUMEHT, HEOOIBIIIOE NCCIIET0OBaHNE (PU3HUECKOTO SIBJICHUS,

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, MOIYUYEHHYIO B XOJ€
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (pOPMYITHPOBAaTh 00OOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM IPOBEAEH-
HOTO HAOJFOJICHUS, OTIBITA, HCCIICIOBAHNS,

MIPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIEe pa3BUTHE (PU3UUECKUX TPOIECCOB, a TAKXKe
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh Pa3IUYHbIC METObI, MHCTPYMEHTHI M 3aIIPOChI IPU TIOUCKE M OTOOpE HH-
dbopMaruu UM JaHHBIX ¢ YY4ETOM MpeIoKEeHHOM yueOHoM (hru3nueckoi 3aaauu;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PATUYHBIX
BUJIOB U (hOpM TMpeICTaBICHMUS;

CaMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO (OpMY TpeacTaBieHUus HHPOPMAITUN U HJI-
JTIOCTPUPOBATH PEIIaeMbIe 3a7a4i HECIOKHBIMHU CXEMaMH, JUarpaMMaMH, WHOW Trpa-
(GUKOM U UX KOMOUHAITASMH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJI¢ OOCYXJICHHs Y4eOHOTO MaTepuaia, pe3ybTaToB Ja0OPaTOPHBIX padOT M Mpo-
€KTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOH TEeMbI M BBICKa3bIBaTh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep)KaHnue OJIarokKenaTeTbHOCTH OOIICHHUS,
COTIOCTABJISITh CBOU CYXKJICHUS C CYKJICHUSMHU JIPYTUX YYACTHUKOB JUayiora, oOHapy-
JKUBATh PA3JINYNE U CXOJCTBO MO3UIUH;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEJCTABIATh PE3YJbTAThl BHIMOJIHEHHOTO (PU3NYECKOrO OIbBITa (IKCIICPH-
MEHTA, UCCIICIOBAHUS, IPOCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMmsr;

MPUHUMATH I[IETTM COBMECTHOHN IESATCILHOCTH, OPraHWU30BBIBATH JCUCTBUSA MO €& J0-
CTH)KCHHUIO: PACIIPEACIISTh POJIU, 00CYKIATh MPOLECCHI M PE3yJIbTAaThl COBMECTHOM pa-
00TBI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTUTas KAd4eCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OILICHUBATh Ka4€CTBO CBOETO BKJIJa B OOIIUI MPOJYKT MO KPUTEPHUSIM, CAMOCTOSTEI b~
HO C(OPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Uil peIICHHs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHS peIIeHUuN (MHIMBUAYaAIBHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

CaMOCTOSITEJIbHO COCTaBJIATh aJTOPUTM pelIeHus (U3NYEeCKON 3a7aydl WU IUIaHa HC-
CJIEIOBaHMs ¢ Y4ETOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apry-
MEHTHPOBATh IIPEJIaracMble BAPUAHTHI PEILICHU;

JienaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeuIaraTh IIaH €€ N3MEHEHNS,

OOBSICHATh MPUYUHBI JOCTHXKEHHs (HEAOCTHXKEHHsI) pPe3yJbTaToOB AEATEIbHOCTH, Ja-
BaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
HCCJIEIOBaHMSI WJIM NIPOEKTA) Ha OCHOBE HOBBIX 00OCTOSITENIbCTB, N3MEHHBILNXCS CUTYa-
11, yCTAaHOBJIEHHBIX OUIMOOK, BOHUKIIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJ€ CIopa WK AUCKYCCUU HAa HAyYHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MPABO Ha OLIMOKY MpPU pelIeHUuN (PU3NYECKUX 3aJad UM B YTBEP-
JKICHUSAX Ha HAYYHBIE TEMBI U TAKOE XK€E IIPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoHiy oGyueHust B 7 kJjiacce npeIMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OT-

pakaTh cHOPMUPOBAHHOCTH Y OOYHYAIOIIMXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUSA: (PU3NUYECKUE U XUMUUECKHE SBJICHUS, HAOIIOACHHUE, YKCIIEPH-
MEHT, MOJIeNIb, THIIOTe3a, CAUHHUIBI (PU3NUECKUX BEIMYHMH, aTOM, MOJIEKyJa, arperat-
HBIE COCTOSIHHMS BellecTBa (TBEPAOE, KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE ABHKE-
HUuEe (paBHOMEpHOE, HEpaBHOMEPHOE, MPSMOJIUHEHHOE), TPACKTOPHs, PaBHOJCHCTBY-
fonas cuia, aedopmarnus (ymnpyras, ImjiacTUdecKas), HEBECOMOCTb, COOOIIAOIINECS
COCYIBI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE IBUKEHUE, MHEPLHUs, B3aUMOJCHCTBHUE TEJl, PABHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOM OChIO BpalleHUs, NIepe/iaya J1aBJICHUs TBEPABIMU TeJla-
MU, KHJIKOCTSMHU U razamu, aTMoc(hepHoe IaBieHHE, MIIaBaHUE TeJ, MPEBpaIlEHUs Me-
XaHUYECKON PHEPrUM) IO OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3NUECKUX SBJICHUN B OKPYXAIOIIEM MHUpE, B
TOM 4ucClie (PU3MUECKHE SBICHUS B MIPUPOJIC: IPUMEPHI ABIKEHUS C PA3IMYHBIMHA CKO-
POCTSIMU B )KMBOM M HEXKHUBOU MPUPOJE, ACHCTBUE CUJIBI TPEHUSI B IPUPOJIE U TEXHUKE,
BIUSTHUE aTMOC(HEPHOTO JaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHUE PBIO, phIUaru B Tele
YyeJIoBEKa, MPU 3TOM MEPEBOJNUTh MPAKTUUYECKYIO 337auy B yUeOHYIO, BBIIEIATH CYIlle-
CTBEHHbIE CBOICTBA (IpU3HAKU) (PUBUUYECKUX SBJICHUN;

OTNMCHIBATh U3yUEHHbIE CBOMCTBA T€I U (PU3NYECKUE SBJICHUS, UCIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCThH BELIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSSI CKO-
pPOCTh, CHUJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHJla TPEHUs, AaBieHHe (TBEPIOTro
Tena, XKUAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIA, MEXaHHuYeckas paboTa, MOIIHOCTb,
IJIEYO CHJIBI, MOMEHT CHJIbl, KOO()(PUIIMEHT MOJIE3HOrO JEUCTBUS MEXaHU3MOB, KMHE-
TUYecKasl U OTEHIHAJIbHAsl SHEPIUsl), P ONMCAHUU MPABUILHO TPAKTOBATh (pu3nye-
CKU CMBICIT UCTIOJIb3yEeMbIX BETMYHH, UX 0003HAYEHUS M IUHUIBI (PUZNUECKUX BEIH-
YHH, HAXOAUTh (POPMYIIBI, CBS3BIBAIONINE AaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, PU3NYECKUE SBICHHS U MPOLIECCHI, UCTIONb3Ys MPaBU-
Ja CJIOXEHUs cuil (BIOJIb OAHOU MpsiMOi), 3akoH I'yka, 3akon Ilackans, 3akoH ApXu-
MeJia, MPaBUIIO paBHOBECHs pblyara (0J10Ka), «30J0TO€ MPABUII0» MEXAHHUKH, 3aKOH CO-
XpaHEHUs MEXaHWYECKOW SHEprHH, MPH 3TOM JaBaTh CIOBECHYIO (POpPMYITHUPOBKY 3a-
KOHA U 3alMChIBATh €70 MAaTEMaTUYECKOE BBIPAKECHHUE;

OOBSICHATH (pU3MUYECKHE SIBIICHUS, POLIECCH U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEK-
CT€ CHUTyallU IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATh NPUYNHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHUX IIAaroB ¢ OMOpPOM Ha
1-2 u3yueHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA MM 3aKOHOMeEp-
HOCTH;

pemaTth pacuéTHbIe 3a7a9u B 1—2 MelCTBUS, UCTIONB3YS 3aKOHBI U (JOPMYIIBI, CBSI3bIBA-
fonMe (pU3NUecKue BEIMYMHBI: HA OCHOBE aHaJN3a YCIOBHSA 33/1a4M 3alUCHIBATh KpaT-
KO€ yCIIOBHE, MOJCTABIATh (U3NYECKUE BEIUMUMUHBI B (POPMYIIBI U MPOBOJUTH PACUETHI,
HAXOJUTh CIIPABOYHBIE TaHHbIE, HEOOXOIMMBIE JIJIsl pEeLIeHMs 3a7a4, OLIEHUBATh pealu-
CTHYHOCTbH MOIY4YEeHHON (PU3UUECKOMN BETHUNHBI;

pacro3HaBaTh MpoOJEeMbl, KOTOPbIE MOKHO PEUINTh MPU MOMOIIU (PU3MUYECKUX METO-
JI0B, B ONMCAHUU UCCIICOBAHUS BBIACIATH MPOBEPSIEMOE MPEANOIOKEHUE (TUIOTERY),



pa3ianyaTh ¥ MUHTEPIPETUPOBATH MOJIYYEHHBIH pe3yNbTaT, HAXOAUTh OLIUOKU B XOJE
OIbITA, JIENATh BBIBOJIBI [10 €70 PE3yNbTaTaM;

IIPOBOAMTDH OMBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Tes: (OPMYIIMPOBATH MPOBEPSIEMbIE MPEINOI0KEHNs, COOMPATh YCTAHOBKY U3 TpE-
JIO’)KEHHOTO 000PYAOBAaHHUS, 3aMKUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOIbI;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MACChl Tesla, 00bEMa, CHIIBI U
TEMIEPATyphl C UCMOJIb30BAaHUEM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKa3aHusl IpUOOPOB C YUETOM 33JaHHOMN a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;
IIPOBOJIUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (DU3UYECKON BETUYMHBI OT JIPYrou C
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKH MOBEPXHOCTEH TENl U HE3aBUCHMOCTH CHIIBI TPEHHSI OT TUIOIIAAN COTIPHKOC-
HOBEHHS TE€J, CHJIbl YIPYTOCTH OT YAJIMHEHUS MPYKUHbBI, BHITAIKUBAIOLICH CHUIIBI OT
00bEMa morpykEHHON YacTH Tela M OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTHU TeJa, OT I1yOMHBI, HA KOTOPYIO MOrPY>KEHO TEJ0, YCIOBUI IJIaBaHUS Tell,
YCIIOBH paBHOBECHS pblyara U OJOKOB), y4aCTBOBATh B TUNIAHUPOBAHUU Y4€OHOT'O HC-
CJIeIOBaHMs, cOOUpaTh YCTAHOBKY W BBIMOJHATH U3MEPEHUs, CIEAys MPeII0KEHHOMY
1any, GUKCUPOBATh PE3yNbTAaThl NOJYYEHHONW 3aBUCUMOCTU (PU3UYECKHX BEITUYHMH B
BUJIC MPEUIOKEHHBIX TAaOIHII U TpadUKOB, eNaTh BHIBOJBI MO0 PE3yIbTaTaM HCCIIEH0-
BaHUS;

IIPOBOAMTH KOCBEHHbIE MU3MEPEHUs (PU3MUECKUX BEIMUYUH (TUIOTHOCThH BEIIECTBA KH-
KOCTH M TBEPJOTO Teja, Cuja TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3/yXa, BHITAIKUBAIO-
mas cuja, IeHCTBYIONIAs Ha MOTPYKEHHOE B JKUIAKOCTh TEJN0, KOAPPHUIHUEHT MOJIe3HO-
ro JEHCTBUS MPOCTHIX MEXAHU3MOB), CIENys MPEITONKEHHOW WHCTPYKIMH: MPU BbI-
MOJIHEHUHU U3MEPEHUI COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIISAThH 3HAUE-
HUE UICKOMOM BEIMYUHBI;

coOro1aTh TIpaBMiIa TEXHUKK 0€30MacCHOCTH MpU paboTe ¢ JabopaTOpHBIM 000pYI0-
BaHUEM;

YKa3bIBaTh MPUHIMIIBI AEHCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMO-
METp, TUHAMOMETp, COOOIIAIOIIUECS COCY/Abl, OapOMETp, pbluar, MOABMKHBIA M HEo-
JBUKHBINA OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS M3YUYEHHBIX NTPHOOPOB M TEXHUYECKHUX
YCTPOKMCTB € OMOPOM HA UX ONMUCAHHS (B TOM YHUCIIE: MOALUIMITHUKH, YCTPOHCTBO BOJO-
MPOBOJA, THAPABIMUYECKUN IMpecc, MAaHOMETpP, BHICOTOMED, MOPILIHEBOM Hacoc, apeo-
METp), UCTIONB3Ys 3HAHUSA O CBOMCTBAaX (PU3MUECKHX SBJICHHUN M HEoOXoaumbie Pu3u-
YEeCKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEpax) MPaKTUYECKOTO HCIOJIb-
30BaHUs PU3NUECKUX 3HAHUH B TIOBCEAHEBHOM KU3HU JIJIs 0OecrieueHus: 6e30nacHOCTH
py 00paleHNH ¢ TpubopamMu U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUSI 3[J0POBbS
U COOJIOIEHUS HOPM HKOJIOTUYECKOTO MOBEJEHHS B OKpPY’KaloIleH cpee;
OCYILECTBIISATh OTOOP MCTOUYHUKOB MH(popManuu B VIHTEpHETE B COOTBETCTBUH C 3a-
JAHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOUINXCS 3HAHUM M MyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISITh HHPOPMAITUIO, KOTOPAs SIBISIETCS MPOTHBOPEIUBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BATh MPH BHIMOTHEHUH YYeOHBIX 3a/IaHUN HAYIHO--TIONMYJISPHYIO JTUTEPATYPY
¢u3nUecKoro cojaep)kaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHer, Bia-



JeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
HCTOYHUKOB MH(popMarmu (Gru3n4eckoro coaepkaHusi, B TOM YHCIIE MyOJIMYHO JIeNNaTh
KpaTKhe COOOIIEHHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIIEAOBAHUM, IPU ITOM
IPaMOTHO MUCIOJIb30BaTh U3Y4YE€HHBIH MOHATUIHBIN annapar Kypca (pU3KMKH, COIPOBOXK-
JIaTh BBICTYIUICHUE IIPE3CHTALNEN;

IIPY BBINOJIHEHUH Y4EOHBIX IIPOEKTOB U HCCIEAOBAaHUM pacrpenenarb 00sS3aHHOCTH B
IpYyIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMU 33/1a4aMU, CJIICAUTH 3a BBIIIOJIHEHUEM IUIAHA
JIeCTBUH, aJeKBAaTHO OILCHMBATh COOCTBEHHBIN BKIJIAJ B JESITEIBHOCTH TPYIIIBI, BbI-
CTpanBaTh KOMMYHHMKaTUBHOE B3aMMOJECHCTBHUE, YUUThIBAsi MHEHUE OKPYXKAIOIIMX.

K koH1y oOyuenus B 8 kJiacce rpeIMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI OT-
paxarb chOPMHUPOBAHHOCTD y 00YHAIOIINXCSI YMEHU:

UCIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEILECTBA, KPUCTAIUIMUECKUE U aMOp(HbIE Telna,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSA
SHEprus, TeIJIOBOI JIBUTATElNb, SJIEMEHTAPHBIN IEKTPUUECKUI 3apsi, JIEKTPUUECKOe
10JI€, IPOBOJHUKYU U JAUAIEKTPUKH, OCTOSHHBIM 3JIEKTPUUYECKHIM TOK, MarHUTHOE I10-
ze;

pas3inyath SBJIEHUS (TEIUIOBOE pAacLIMpEeHHe U CKaTHe, TeIlonepeaya, TeIIoBoe paB-
HOBECHE, CMaulBaHNE, KallWJUIIPHBIE SIBJICHMS, UCIIApEHNE, KOHJIEH A, [IJIaBIeHUE,
KpucTaJIM3anus (oTBepAeBaHue), KUIIEHHE, Terionepenaya (TemIonpoBoIHOCTh, KOH-
BEKLUS, U3IyYEHHUE), HJIEKTpHU3alus Tel, B3aUMOJEHCTBHE 3apsa0B, ACUCTBUS HIIEK-
TPUYECKOTIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJIECHCTBUE MATrHUTOB, ACHCTBHE Mar-
HUTHOTO TOJISl HA MPOBOJAHMUK C TOKOM, 3JEKTPOMAarHUTHas MHIYKIUS) MO ONUCAHUIO
UX XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE Qu3nye-
CKOE€ SIBJICHHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUEHHBIX (PU3MUYECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM uuciie (pU3MUECKue SBICHUS B IPUPOE: TOBEPXHOCTHOE HATSHDKEHUE U KA P-
HbIE SIBJICHUS B IPUPOJIE, KPUCTAIIBI B IpUpoJie, ndnydeHue CoiHIa, 3aMep3aHue BO-
T0E€MOB, MOpckue Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, HUHEs, CHEera, 3JeKTpUUECKUe
SBJICHUA B aTMocdepe, JIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE MOJIE€ 3eMIIH,
Jpeii¢ MoIH0COB, POJIb MATHUTHOTO TOJIS /7S )KU3HU Ha 3emile, OJISIpHOE CUSTHUE, TPH
3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1a4y B Y4EOHYIO, BBIJIECNIATH CYIECTBEHHbIE CBOM-
cTBa (MPU3HAKK) PU3HUECKUX SIBICHUM;

OTNMCHIBATh U3yYEHHbIE CBOMCTBA T€l U (PU3NYECKHUE SBICHUS, UCIONB3YS (PU3NYECKUE
BEJIMUMHBI (TeMIEepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMUYECTBO TEIUIOTHI, yJeiabHas Tel-
JOEMKOCTh BEIIECTBa, y/elbHas TEIIOTa IJIABJIEHUS, Y/AelIbHas TEeIIoTa mapooodpaszo-
BaHUs, y/eJbHas TEIUIOTa CrOpPaHUs TOIIMBA, KOA(P(UIMEHT MOJE3HOrO ACWCTBUS
TEIUIOBOM MAaIllMHBI, OTHOCUTENbHAS BIAKHOCTh BO3/IyXa, SJEKTPUUECKUN 3apsij, cuia
TOKa, 3JIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIIEHNE IIPOBOJHHKA, YAEIbHOE COIIPOTHUB-
JICHHE BEIIECTBA, pabOTa W MOIIHOCTh JIEKTPHUYECKOIO TOKA), MPH OMUCAHUU Ipa-
BWJIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICT HCHOJb3YyEMBIX BEIMYMH, OOO3HAUECHUS U
€IMHUIB! (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (hr3Hye-
CKYIO BEJIMYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH rpa)uKy N3yUYEHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEINYHH;



XapaKkTepu30BaTh CBONCTBA Tel, (U3NUYECKUE SIBJICHHUS M MPOLECCHl, UCIOIb3Yysl OCHOB-
HBIE I10JIOKEHUS MOJIEKYJIAPHO--KMHETUYECKOW TEOPUHU CTPOCHHUS BEUIECTBA, IIPUHLIAIL
CYNEpIO3ULMH T0JeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsjia, 3aKOH
Owma mi1g ydactka 1enu, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEeHHUs! SHEPTUH, IIPU ITOM
JlaBaTh CJIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTEMAaTUYECKOE BbIpa-
JKEHHUE;

O0BSCHATH (pU3UUYECKHE NPOLIECCHl U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE CUTYa-
IUH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO-CIIEACTBEHHBIE
CBSI3U, CTPOUTH O0BACHEHHE U3 |—2 JOrMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX
CBOWCTBA (PM3NUECKUX SBICHUN, PU3NUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7auu B 2—3 NEHCTBUSA, UCHIONB3Ys 3aKOHBI M ()OPMYIIbI, CBSI3bIBA-
fonme (pU3MYECKUe BEIUMYMHBL: HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4M 3aIMCHIBATh KpaT-
KO€ yCJIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX Ul PELICHUs 3a]laud, BHIOUPATh 3aKOHbI
U (hopMyIbl, HEOOXOJUMBIE AJIs €€ pelleHus], IPOBOAUTH Pacy€Thl U CPaBHUBATH I10JIY-
YEHHOE 3HaYeHHE (PU3NIECKON BETMUUHBI C U3BECTHBIMHU JIaHHBIMU;

pacrio3HaBaTh NMpoOJIeMbl, KOTOPbIE MOXHO PELIMTh MPHU MOMOUIM (PU3HUECKUX METO-
JIOB, MUCIIONIb3Yysd ONMCAHHE MCCIEI0BAaHUS, BBIIEIATh IPOBEPSIEMOE IMPENIIOI0KEHUE,
OLICHMBATh [TPaBUWJIBHOCTH MOPSAKA IPOBEACHUS UCCIIEI0BaHMs, 1€1aTh BEIBOJIBI;
IPOBOJUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
TeJ (KanWUISIpHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUs BO3JlyXa OT ero o0béma, Temrie-
paTypbl, CKOPOCTH MPOLIECCA OCTBIBAHUS U HArpeBaHUs IPU U3JIy4YE€HUU OT LIBETA U3ITY-
yaromiei (moriomniaroliei) NToOBEpXHOCTH, CKOPOCTh UCHApEHUsl BOJbI OT TEMIIEpaTyphbl
KUAKOCTU U IUIOMIAU €€ MOBEPXHOCTH, JEKTPHU3ALUs TEl U B3aUMOJCIHCTBHE dIIEK-
TPUYECKUX 3apPsII0B, B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YyaJIN3allUs MarHUT-
HBIX I0JIEH TIOCTOSIHHBIX MarHUTOB, JEMCTBHMSI MArHUTHOTO IIOJISI HA MPOBOJAHUK C TO-
KOM, CBOICTBa 3JIGKTPOMAarHuTa, CBOMICTBa 3JIEKTPOJBMUIraTelisi MOCTOSIHHOIO TOKa):
(bopMynupoBaTh NPOBEPSIEMbIE MPEATION0KEHHS, COOUpaTh YCTAHOBKY U3 MPEAIOKEH-
HOTro 000pY/JI0BaHUS, OIMCHIBATh X0 ONbITA U (HOPMYIHPOBATH BBIBOBI;

BBITNOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3]yXa,
CHJIBI TOKA, HAIIPSDKEHMSI ¢ MCTIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U IaTYUKOB (HPU3H-
YEeCKHUX BEJIMYHMH, CPABHUBATH PE3YyJIbTAaThl U3MEPEHUN C Y4ETOM 3aJlaHHOM abCOOT-
HOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BEIMUYMHBI OT JPYrou C
HCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTH CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IJIOIIA U MOMEPEUYHOT0 CEYEeHUs U YAEIbHOTO CONPOTHUBIIEHUS BEIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYLIETO YepE3 IPOBOJHUK, OT HANPSKEHHS HA IPOBOJIHUKE,
MCCIIEOBAHNUE TIOCIIEOBATEIBHOTO W MApaJUIEIBbHOTO COEJUHEHWH NPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAaHOBKY U BBINOJHSITH W3MEPEHUS, CIELys
MpeJIOKEHHOMY IIaHy, (PMKCHPOBATh Pe3yNIbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabIMI U TpaUKOB, AeTaTh BBIBOAKI 110 pe3yJbTaTaM HCCIeIOBAHHUS;

IPOBOJIUTh KOCBEHHbBIE M3MEPEHUs (U3NYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBATh M3MEPEHHsI, cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIenys Mpel-
JIO’)KEHHOW MHCTPYKLUH, ¥ BBIYUCIIATh 3HAYCHUE BEITUYHHBI;

coOuro1aTh MpaBUiIa TEXHUKU O€30MacHOCTH IpU pabore ¢ 1abopaTOpHBIM 000pyHO-
BaHUEM;



XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB € ONOPOH HA MX ONHUCAHHUA (B TOM YHCIIE: CUCTEMA OTOIJIEHUS JIOMOB, T'UT-
pomeTp, mapoBasi TypOuHa, aMIIePMETP, BOIBTMETP, CYETUUK AIIEKTPUUECKON SHEPTHH,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeNbHBIE AJIEKTPOIPUOOPH (TIPUMEpHI),
JNEKTPUYECKUE TPEAOXPAHUTENH, DJIEKTPOMATHUT, JJIEKTPOABUIATENb ITOCTOSHHOTO
TOKa), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX ABJICHUN U HEOOXoauMble (pusnye-
CKH€ 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCThIE TEXHUYECKUE YCTPONUCTBA U M3MEPUTENIbHBIE TPHUOOPHI 110 CXe-
MaM U CXE€MaTHYHbIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETp, TUT-
POMETp, IBUraTellb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXe-
MBI UIEKTPUYECKUX LIENEH C MOCIEA0BATEIbHBIM U MAPAJUICIbHBIM COCAMHEHUEM DJIe-
MEHTOB, pa3/inyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX LETEH;
IPUBOAUTH MPUMEPHI (HAXOAUTh UH(OPMAIIMIO O IPUMEPAX) MPAKTUYECKOI'O UCIIONb-
30BaHMs (PU3MUYECKUX 3HAHUH B MOBCEIHEBHON KU3HU [yl oOecrieueHHs 0€3011acHOCTH
Ipy 00paleHUH ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUSI 3[J0POBbS
U cOOTIOICHNSI HOPM KOJIOTHYECKOTO ITOBEJICHUS B OKPY’KAIOIIEH cpere;
OCYIECTBIISITh MOUCK HH(pOpMaIy GU3NIecKoro coaepxkanus B IHTepHETE, HA OCHO-
B€ UMCIOIIMXCS 3HAHUN U NIyTEM CPABHEHMS JONOIHUTEIbHBIX UCTOYHHUKOB BBIIEIATH
UH(POPMALINIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH Y4EOHBIX 3aJaHUH Hay4yHO--TIONYJISPHYIO JIUTEPATyPy
(bu3nUecKoro cojaep)kaHus, CIpaBOYHblE MaTepHalbl, pecypchl cetu MHTepHer, Bia-
JeTh MpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, Mpeodpa3oBaHusl MHGOpMALUU U3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHbIE NMHUCHMEHHBIE U KpaTKUE YCTHBIE COOOIeHus, o0oOuas uH-
(dbopManuio U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOIO COAEpKaHUs, B TOM Uucie my0-
JIMYHO MPEACTABIIATh PE3YIbTaThl MIPOEKTHOW MM UCCIIEN0BATENBCKON AESITEIBHOCTH,
IpU 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YUYEHHBIH MOHATUIHBIN anmapar Kypca QpU3UKH,
COIPOBOKAATh BBHICTYIIJIEHUE NPE3EHTaIUEH;

IpY BBINOJHEHUU YYEOHBIX NMPOEKTOB M HCCIIEAOBAHUM (PM3UUECKUX MPOLIECCOB pac-
IpesesTh 00SI3aHHOCTU B IPYIIIIE B COOTBETCTBUM C MOCTaBJICHHBIMU 3a7auyaMu, clie-
JUTH 32 BBITOJIHEHNEM IIJIaHa JeMCTBUIM U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLIEHUBATh
COOCTBEHHBIN BKJIAJ B JIEATEIBLHOCTh TPYIIbI, BHICTPAaUBaTh KOMMYHUKAaTHBHOE B3au-
MoOJIeiicTBHE, TPOSBIISASA TOTOBHOCTh pa3periaTb KOH(QIUKTEHI.

K xoHiy oGyuenust B 9 kJiacce npeIMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JTOJIKHBI OT-
paxkaTb cOPMHUPOBAHHOCTH Y OOyUaAIOLINXCS YMEHUI:

WCITOJIB30BAaTh MOHSATHS: CHCTEMA OTCUETA, MAaTEPUAIIbHASI TOYKA, TPAEKTOPHsI, OTHOCH-
TEJIbHOCTh MEXaHMYECKOTO IBMKEHUS, edopmanus (ynpyras, miacTudeckas), TpeHHe,
LEHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTh U Meperpy3KH, LIEHTP TSHKECTH, abCco-
JIOTHO TBEPJOE TEJIO, LIEHTP TSKECTU TBEPJIOIO TENA, PABHOBECUE, MEXAHUYECKUE KO-
neGaHus U BOJIHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK, DJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa
9JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJIBHO30PKOCTh, CIIEKTPhI UCIyCKa-
HUS U TOTJIOIIEHHS, alb(a-, 6eTa- U raMMa-u3JIydeHHs], U30TOMBI, sIepHAst SHEPreTH-
Ka;

pa3iauyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHEWHOE IBUXKEHHE,
PABHOYCKOPEHHOE NMPSIMOJIMHENHOE ABMKEHHE, CBOOOIHOE MAaJCHUE TeJl, PABHOMEPHOE
JBIDKEHUE T10 OKPYKHOCTH, B3aUMOJCICTBHE TeJ, PEaKTHBHOE [BM)KEHHUE, Koyeba-



TEIhLHOE JBWIKEHHUE (3aTyXarollue W BBIHYXICHHBIC KOJI€OaHUs), pE30HAHC, BOJTHOBOE
JBUKEHHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHEIHOE pacpoCTpaHEHUE, OTPAKEHUE U IIpe-
JIOMJICHHE CBETA, MOJIHOE BHYTPEHHEE OTPa)XKCHUE CBETA, pa3jokeHue 0enoro ceera B
CIEKTP U CJIOKEHHUE CHEKTPAIBHBIX LIBETOB, JUCIIEPCUS CBETA, €CTECTBEHHAs PaJHOaK-
TUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTpa U3JIyYeHHs) IO OIMCAHUIO UX XapaK-
TEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOE SBIIC-
HUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOIIEM MHpE (B
TOM 4Hciie (U3NYECKUE SBJICHUS B MPUPOJE: NPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IIyHAMH, 3X0, LIBETA TEJ, ONITUYE-
CKHE SBJIEHUS B IPUPOJE, OMOIOrHuecKoe AeHCTBHE BUAUMOTIO, YIbTPa(QHOIETOBOTO U
PEHTI€HOBCKOT'O U3JTy4YeHHUH, €CTECTBEHHbIN paJinOaKTUBHBIN (OH, KOCMUYECKUE JIyuH,
paZoOaKTUBHOE U3J1y4CHHE NIPUPOAHBIX MHHEPAJIOB, ACUCTBUE PaJMOAKTUBHBIX U3IY-
YEHUI Ha OpraHu3M 4YeJIOBEeKa), IIPU 3TOM IEPEBOJUTH NMPAKTUUYECKYIO 3a7auy B yueo-
HYIO, BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3NUECKUX SIBICHUIA;
OIMCHIBATh M3YYECHHBIC CBOMCTBA Te U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (CpPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHUE, NEPEMEILEHUE, MyTh, YIJIOBas CKOPOCTb, CHJIA TPEHHUs, CHJIa YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsl, BEC Tesla, UMIYJbC Tela, UMITYJbC
CUJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, NOTEHLIMAJIbHAS HEPIUs Teja, MOJAHATOIO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAS SHEPTUS CKAaTON MPYKUHbI, KHHETUYECKas
SHEPrus, NOJHAsg MEXaHWYecKas SHEeprus, MepuoJl U 4acTora KoyiebaHu#, JIMHA BOJ-
HBI, TPOMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, [T0KA3aTelb MPEJIOMIICHHUS Cpe-
JIbl), TIPY OMMCAHUU MPABUIIBHO TPAKTOBATH (PM3NYECKUI CMBICI MCIIOIb3yEMbIX BEIU-
YiH, 0003HAUYEHUS U €IMHUIBI (U3NYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBSI3bIBA-
IOIIME JaHHYI (U3WYECKYI0 BEIMYUHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TpapuKH
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapakTepu3oBaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOb3Ys 3aKOH
COXPaHEHMs DHEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHHMS, NMPUHLUI CYNEPHO3ZULUU CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCA,
3aKOHBI OTPAKEHUS U MPETOMJICHUS! CBETA, 3aKOHbI COXPAHEHHs 3apsI0BOrO0 U Macco-
BOT'0 YHCEJI NPH AJEPHBIX PEAKIUAX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITHUPOBKY 3a-
KOHA U 3allMChIBAaTh €70 MATEMAaTUYECKOE BBIPAYKEHUE;

O0BSICHATH (PU3HUYECKHE MPOLIECCH U CBOWCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CUTYa-
IUH PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUUMHHO--CJIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSACHEHUE U3 2—3 JOTMYECKUX LIaroB ¢ OMOpoil Ha 2—3 M3Y4YEHHBIX
CBOICcTBa (pU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIE 3aa4l (OMHUpPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCTIONb3YS
3aKOHBI U (hOPMYIIbI, CBSI3bIBAIOIIME (DU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a yCJIo-
BUS 3a/1a4M 3aIMCHIBAaTh KPaTKOE YCIOBHE, BBIBISTH HEOCTAIOIINE MM N30BITOYHBIE
JTaHHbIE, BEIOUPATh 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE IS pEIIeHUs, IIPOBOAUTH pac-
YETHI U OLIEHUBATh PEATTMCTUYHOCTD MOJYYEHHOTO 3HAUCHUS (PU3NUECKON BETMUHHBL;
pacrio3HaBarh MpoOJIEMbl, KOTOPBIE MOXHO PELIMTH MPH MOMOUIH (PU3UUYECKUX METO-
JI0B, HMCIIONIBb3ys ONUCAHHWE MCCIECNOBAHUS, BBIIECIATH IPOBEPSIEMOE IPEIIOIOKECHHE,



OLICHUBATh MPAaBWJIBLHOCTH TMOPSAKA MMPOBENEHUS UCCIEIOBAaHUS, JENaTh BBIBOABI, WH-
TEPIPETUPOBATH PE3YIbTATHI HAOIIOACHUN U OTIBITOB;

MIPOBOAMTH OMBITHI MO HAOMIONECHUI0 (PU3NYECKUX SBJIICHUN WM (PU3NYECKUX CBONCTB
Tels (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuii MPy>KUHHOTO MAITHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHMOCTb OT aMILTUTY bl MaJIbIX KOJICOaHUM, MPSIMOIMHEHHOE paclpOCTpaHEeHHE
CBETa, Pa3NIOKEHHE OEJIOro CBETa B CHEKTP, M3yUCHHUE CBOMCTB M300paXeHHUs B IIOC-
KOM 3€pKajie U CBOMCTB M300paKeHHsI MpeaMeTa B coOuparoliei JuH3e, HabaroaeHne
CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB U3IYyYEHUS): CAMOCTOSITEIbHO COOMpPATh YCTaHOB-
Ky U3 U30BITOYHOrO Habopa 000PY0BaHMUS, OMUCHIBATH XOJ] ONbITA U €T0 PE3YyJIbTaThl,
(GbOopMyIUPOBATH BHIBOJIBI;

MPOBOAMTH MPU HEOOXOIUMOCTH CEpHUI0 MPSMBIX U3MEPEHUHN, OMPEIeIiss CpeHee 3Ha-
YeHHE M3MEPseMOU BeTMIHHBI ((DOKYCHOE pacCTOSsIHHE COOMpArOIIeH JTHH3BI), 000CHO-
BBIBaTh BBIOOP CII0C00a M3MepeHus (M3MEPUTEITBHOTO TPHOOopa);

IIPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIUYHMH C HCIOJIH30BAHUEM
NPSMBIX W3MEPEHUH (3aBUCHMOCTH ITYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBHKE-
HUU 0€3 HayaJllbHOM CKOpPOCTH, Mepuoaa KojeOaHWid MaTeMaTHUYeCKOr0 MasiTHUKa OT
JUTMHBI HUTH, 3aBUCUMOCTH yIjla OTPaKEHUs CBETa OT yIJia MaJeHus U yria mpeiaomie-
HUS OT yIJIa MaJeHNs): IUIAHUPOBATh MCCIEIOBAHNE, CAMOCTOSATEIIEHO COOMPATh ycTa-
HOBKY, (PMKCHUpPOBATh PE3yJabTaThl MOTYYEHHOW 3aBHCUMOCTH (DPM3NYECKUX BEIUYHH B
BUJIE TaOnHIl U TpauKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHUS;

NIPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PH3MUECKUX BEIHUYUH (CPETHSSI CKOPOCTh M YCKO-
peHue Tejaa MpHU PABHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOIO IMaJeHMS,
KECTKOCTh MPYKUHBI, KO3PPUINEHT TpeHHs CKOJbKEHHs, MexaHuuyeckas paboTa u
MOIITHOCTh, YaCTOTa W TepUOJ] KOJIeOaHWH MaTeMaTHYeCKOro U MPYKUHHOTO MasTHH-
KOB, OINTHYECKAas CHJIa COOMpArONIEH JTUH3bI, paIMOaKTUBHBIA (JOH): IUIAHUPOBATH W3-
MepeHUsl, COOUpPaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIeYsI
NPEeUI0KEHHON MHCTPYKIIMHY, BEIYUCIIATh 3HAUEHUE BEIMUMHBI U aHATU3UPOBATH MOJTY-
YEHHBIEC PE3YJIBTATHI C YIETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUH;

coOuro/1aTh MpaBUila TEXHUKU O€30MacHOCTH Hpu pabore ¢ 1abopaTOpHBIM 000pyHO-
BaHHEM;

pa3nuyaTth OCHOBHBIE TPHU3HAKK H3YYEHHBIX (U3NYECKHX MOJIENICH: MaTephabHas
TOYKa, a0COIIOTHO TBEPIOE TEIIO0, TOUCYHBIH HCTOYHHK CBETA, JIyd, TOHKAs JIMH34, IJ1a-
HEeTapHas MOJIeJIb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S/pa;

XapaKkTepru30BaTh MPHHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C ONOPOH HA UX OMHMCAHUS (B TOM YHCIIE: CIUAOMETP, AATYUKH MTOJIOKEHUS,
paccTosHUS M YCKOPEHHMS, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapar, ONTHIECKHUE
CBETOBOJIBI, CIIEKTPOCKOII, JJO3UMETp, KaMepa BuiibcoHa), NCMONMB3ys 3HAHUS O CBOM-
cTBaxX (pU3MUECKUX SABJICHUMN U He0OX0auMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;
UCTIOJIF30BaTh CXEMBI M CXEMAaTHYHBIC PHCYHKH M3yYCHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUU y4eOHO--
NPAaKTUYECKUX 3aJay, ONTUYECKUE CXEMBbI JJISI MOCTPOCHHUS M300paKEHUN B IJIOCKOM
3epKalie ¥ COOMparomieit TuH3e;

NPUBOAUTH MPUMEPHI (HaXO0AUTh MH(OPMAIMIO O MPUMEPAX) MPAKTUYECKOTO UCTIONb-
30BaHMS (PU3UYECKUX 3HAHWW B TIOBCEAHEBHOM XM3HU 711 oOecrieueHus 0€301MacHOCTH



npu oOpaleHuy ¢ mpudopaMy U TEXHUYECKUMHU yCTPOHCTBAMHU, COXPAHEHUS 3/10POBbs
U cOOJIIOICHNSI HOPM KOJIOTHUYECKOT'0 ITOBEJICHUS B OKPY’KaIOIIEi cpere;
OCYILECTBJIATh NOUCK HH(pOpManuu (uznyeckoro coaepxanus B MIHTepHeTe, caMocTo-
ATENBHO (HOPMYIHPYS TOUCKOBBIN 3aPOC, HAXOAUTH IMYTH ONPENIEICHUS IOCTOBEPHO-
CTHM IOJIyYeHHOH HMH(OpManuy Ha OCHOBE MMEIOLIMXCS 3HAHUHW U JONOJHUTENIBHBIX
HCTOYHUKOB;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUHU Y4EOHBIX 3aJJaHUH Hay4yHO--TIIONYJISIPHYIO JINTEPATYPy
(bu3n4ecKoro cojaep’kaHus, CIpaBOYHblE MaTepHalsbl, pecypchl cetu MHTepHer, Bia-
JIeTh MpuEMaMi KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss HHPOPMALIUU U3 OTHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIE COOOIIECHHSI Ha OCHOBE MH(pOpMAIUU
U3 HECKOJIbKUX MCTOYHHKOB (PH3MUECKOTO COAEPKaHUS, IMyOJIMYHO MPEICTABISATh pe-
3yJIBTAThl IPOEKTHOM WIIM MCCIIEN0BATENBCKON 1E€ATEIbHOCTH, IIPU 3TOM I'PAMOTHO HC-
H0JIb30BaTh U3yYEHHbIH NOHATHIHBIN anmapar u3y4aeMmoro paszaena (GU3MKU U COIpo-
BOXKIATh BBICTYIJICHHE TPE3CHTAIMEH ¢ y4€TOM O0COOSHHOCTEH ayJUTOPUN CBEPCTHH-
KOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE JeATeIbHOCTD
Ne HaumeHoBaHue pa3jieioB u (undposbie) YUHTEJIS, C
Kourpoububle IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE Y4eToOM Npo-
padoThI padoThI
pecypcsl rpaMMbl BOC-
NUTAHUA
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
11 ® 2 bubnnorexa [HOK obecneduts co-
' MISHIE © HayKa © fipupone https://m.eds00.ru/7f416194  Gmonenue «lIpa-
bubnnoreka [JOK BT BHYTPEHHETO
12 du3nYecKUe BEIUYNHBI 2 1 https://m.eds0o.ru/7f416194 pacropsiika y4a-
IIUXCs», B3aUMO-
KOHTpPOJIb U Ca-
MOKOHTPOJIb
yuamuxcs. dop-
MHPOBATh OPUEH-
TaIfio B
ACATCIbHOCTU
yJamuxcs Ha Co-
BPEMEHHYIO CH-
13 EcrecTtBeHHOHAYUYHBIN METO 2 1 bubnunoreka [JOK CTEMY HAy4HBIX

ITO3HAaHUA

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

HpE/ICTaBIICHUIA;
CTHMYJHPOBATh
INpUMEHEHHUE pa3-
JIMYHBIX METO/IOB,
WHCTPYMEHTOB U
3a1pocoB IpU
MOKMCKE U 0TOOpE
UHQOPMAITUH WITH
JaHHBIX U3 HC-



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

TOYHHKOB; Jie-
MOHCTPHUPOBAThH
MeToIBI 0TOODA,
aHanmu3a, CUcTe-
MaTH3alU1 U UH-
TepIpeTalyuy UH-
(hopmaruu pas-
JYHBIX BUAOB U
¢dhopm mpencras-
nenust; hopmu-
poBaTh y yua-
IIUXCSA YCTAHOBKY
Ha OCMBICIICHHE
OIEITa, HAOIIO/Ie-
HUIA, TOCTYIIKOB

Htoro no pazneny 6

Pa3nes 2. [lepBoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

51 CTpoetie B Ba 1 bubmuorexa [JOK

' POCHHE petitee https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMO/ICHCTBUE 9 bubnuoteka [JOK

' YacTHI[ BEIECTBA https://m.edso0.ru/7f416194
53 ArperaTHbl€ COCTOSIHUS 5 bubmuorexa [IOK

BEIECTBA

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

o0ecrnevnTs co-
omonenne «lIIpa-
BUJI BHYTPEHHETO
pacnopsika y4a-
ITUXCSD, B3aUMO-
KOHTPOIIb U ca-
MOKOHTPOJIb
yuamuxcs. dop-
MHUPOBATh OPUCH-
TaIIo B
JIeSATEIIBHOCTH
y4amuxcs Ha co-
BPEMEHHYIO CH-
CTEeMY Hay4YHBIX



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

Hroro no pazneny

5

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

MPEJCTABIICHHI;
CTUMYJIMPOBATh
NpUMEHEHUE pa3-
JIUYHBIX METOJIOB,
WHCTPYMEHTOB U
3arpocoB Npu
MOMCKE U 0TOOpE
nH()OPMAITUHN WITH
JTAHHBIX U3 HC-
TOYHHKOB; Jie-
MOHCTPUPOBAThH
METOJIbI 0TOOpA,
aHanm3a, CUcTe-
MaTHU3aI[u1 U UH-
TepIpeTayy UH-
thopmaruu pasz-
JIUYHBIX BUIOB U
thop™m mipencras-
nenust; Gpopmu-
poBath y y4a-
HIUXCS YCTAaHOBKY
Ha OCMBICJICHHUE
OITbITa, HAOJIIO1E-
HUM, MOCTYIIKOB

3.1

3.2

MexaHudeckoe IBIKEHHE

I/IHepHI/Iﬂ, Macca, IJIOTHOCThb

3

bu6mmorexa [IOK
https://m.edso0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

00€eCIIeYnTh CO-

omonenue «lIpa-
BHUJI BHYTPEHHETO
pacropsika y4a-



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

3.3

Cuia. Buner cun

14

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

HIUXCS», B3aUMO-
KOHTPOJIb U Cca-
MOKOHTPOJIb
yuamuxcs. Dop-
MHpPOBATh OPUCH-
TaIHIO B
JeSITeNTbHOCTH
yJalmxcs Ha co-
BpPEMEHHYIO CH-
CTeMY Hay9IHBIX
MIPEACTABICHHUIA;
CTHMYJIHPOBATh
IpUMEHEHHUE pa3-
JMYHBIX METOJIOB,
UHCTPYMEHTOB H
3aIpoCOB MPHU
MOKMCKE U 0TOOpE
nHGOPMAITUHN HITH
JIAHHBIX M3 HC-
TOYHHKOB; Jie-
MOHCTPUPOBATh
METOBI 0TOOPA,
aHaJM3a, CUCTe-
MaTH3alluK U MH-
TepIpeTanyuy UH-
hopmaruu pasz-
JMYHBIX BUIOB U
¢$hopm mpencras-
nenust; Gpopmu-
poBaTh y yua-
HIUXCS yCTAaHOBKY
Ha OCMBICTICHHE



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

OIIbITa, HAOJIIOZIe-
HUM, IOCTYIIKOB

Uroro no pazgeny

21

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

Hasnenue. [lepenaya nasne-

4.1 HHS TBEPIBIMU TEJIAMH, KU 3 bubmmorexa LIOK
' DA > A https://m.edso0.ru/7f416194
KOCTSIMHM M ra3aMu
4.2 JlaBIIeHHE )KUIKOCTH 5 bubmmorexa LIOK
' A https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4. A
3 T™MOC(EpHOE TaBIICHHE 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUIKOCTH U Ta3a Ha 7 bubmuorexa [JOK

IIOrPY>KEHHOE B HUX TEJIO0

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

o0ecne4uTs co-
omopaenue «lIpa-
BWJI BHYTPEHHETO
pacnopsaka y4a-
HIUXCS», B3aUMO-
KOHTPOJIb U Cca-
MOKOHTPOJIb
yuamuxcsi. dop-
MHpPOBATh OPUCH-
TaIHIo B
JEeSITEIILHOCTH
ydalxcs Ha co-
BPEMEHHYIO CH-
CTeMY Hay4YHBIX
MPEJICTaBIICHUI;
CTUMYJIUPOBAThH
INpUMEHEHHUE pa3-
JMYHBIX METOJIOB,
UHCTPYMEHTOB H
3arpocoB TpU
MOKCKe U 0TOOpE
MHQOPMALUH WIN
JIAHHBIX M3 HC-
TOYHHKOB; Jie-
MOHCTPHUPOBAThH
MeTOaBI 0TOODA,
aHanu3a, CUcTe-



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

MaTH3aluH U UH-
TepIpeTanuy UH-
hopmaruu pas-
JUYHBIX BUAOB U
(hopm mpencras-
aeHust; Gpopmu-
poBarth y y4a-
IIUXCSl YCTAaHOBKY
Ha OCMBICTICHHE
OITbITa, HAOJIIOTE-
HUH, IOCTYIIKOB

Hroro no pazgeny 21
Paszgea 5. Pa6ora u MOIIHOCTH. JHEePrust
bubnnorexa [HOK obecneduts co-
51 PaGora 1 MOIIHOCTH 3
B https://m.edso0.ru/7f416194  Omonenue «llpa-
bubmuorexa [JOK BUT BHYTPCHHCTO
5.2 IIpocThle MEXaHU3MEI 5 -
P https://m.edso00.ru/7f416194 pactiopiia yHa
HIuXcs», B3auMO-
KOHTpPOJIb U Ca-
MOKOHTPOJIb
yuamuxcs. dop-
MHPOBATh OPUEH-
TaIHuIo B
bubmnoreka [IOK ACATEIIEHOCTH
5.3 MexaHndeckast JHePTHs 4 1

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

yyaluxcs Ha co-
BPEMEHHYIO CH-
CTeMY HayYHBIX
MIPEJICTaBJICHUN;
CTUMYJIHPOBATh
MIPUMEHEHHUE pa3-
JIMYHBIX METOJIOB,



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

MHCTPYMEHTOB U
3aMpocoB IpU
TOMCKE U 0TOOpE
MHQOPMaIUH WIN
JIAHHBIX U3 HC-
TOYHHKOB; Jie-
MOHCTPHUPOBAThH
MeToIBI 0TOODA,
aHanm3a, CUcTe-
MaTH3alU1 U UH-
TepIpeTauy UH-
dhopmaruu pas-
JTUYHBIX BUIOB U
(dhopm mpencras-
nenust; hopmu-
poBaTh y yua-
HIUXCS YCTAaHOBKY
Ha OCMBICIICHHE
OIBITa, HAOJIIOIe-
HUM, MOCTYIIKOB

Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOTPAMME




8 KVIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

Pa3gen 1. TensioBbIe IBJICHUS

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

JlesiTeJILHOCTH
yUYHTeJIs, C
Y4eToM Mpo-
rpaMmbl BOC-
NMUTAHUSA

11

1.2

CrtpoeHnue u cBOMCTBa
BEIIIEeCTBA

TerutoBble pouecchl

21

bu6nunoreka LIOK
https://m.edsoo.ru/7f4181ce

bu6nunorexa LIOK
https://m.edsoo.ru/7f4181ce

o0ecme4uTs co-
omonenue «lIpa-
BUJI BHYTPEHHETO
pacnopsaka y4a-
IUXCS», B3aUMO-
KOHTPOJIb U ca-
MOKOHTPOJIb
yuamuxcs. Dop-
MHPOBATh OPUCH-
TaluIo B
JeSITeTbHOCTH
ydauuxcs Ha co-
BPEMEHHYIO CH-
CTeMY Hay4YHBIX
HpE/ICTaBIICHUIA;
CTUMYJIUPOBATh
NpUMEHEHHUE pa3-
JIMYHBIX METOJIOB,
HUHCTPYMEHTOB H
3aIpocoB IpU
MOKMCKE U 0TOOpE
MHQOPMALUH WIN
JIAHHBIX U3 UC-
TOYHHKOB; Jie-



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

MOHCTPHPOBATH
METOJIbI 0TOOpA,
aHaIn3a, CUCTe-
MaTH3aI[U1 U UH-
TepIpeTanuy UH-
(hopmaruu pas-
JUYHBIX BUIOB U
(hopm mpencras-
aeHust; Gpopmu-
poBath y y4da-
IIUXCSl YCTAaHOBKY
Ha OCMBICTICHHE
OITbITa, HAOJIIOIE-
HUM, MOCTYIIKOB

Hroro mo pazueny 28

Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

DneKTpUuUYecKue 3apsiabl. 3a-

2.1 sOKEHHBIE TeJa U UX B3au 7 1 bubnuorexa LOK
' DI https://m.edsoo.ru/7f4181ce
MOJICHCTBHE
29 IToCTOSHHBIN DIIEKTPUYECKUN 20 7 bubmuoteka [IOK
' TOK https://m.edsoo.ru/7f4181ce
bu6nunorexa LIOK
23 MarHiTHbIe SBCHI 0 L5 https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubmmoreka [JOK
' WHIYKIHS https://m.edsoo.ru/7f4181ce

o0ecreuurs co-
omonenue «lIpa-
BWJI BHYTPEHHETO
pacropsiika yva-
HINXCSD», B3aUMO-
KOHTPOJIb U ca-
MOKOHTPOJIb
yuamuxcsi. dop-
MHUPOBATh OPHEH-
TaIHIO B
JIeSITeTbHOCTH
y4aiuxcs Ha co-
BPEMEHHYIO CH-
CTEMY HayYHBIX
MIpEJICTaBJICHUN;



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

CTUMYJIPOBATh
NpUMEHEHHUE pa3-
JUYHBIX METOJIOB,
WHCTPYMEHTOB H
3a1mpocoB Ipu
MOMCKE U 0TOOpE
UHGOPMALUK HIIH
JAHHBIX U3 HUC-
TOYHUKOB; JiC-
MOHCTPUPOBATh
MeTOobI 0TOOpA,
aHanm3a, CUcTe-
MaTHU3alui 1 WH-
TeprpeTauy UH-
(bopmanuu pas-
JUYHBIX BUOB U
¢dopm npencras-
nenust; hopmu-
poBarth y y4a-
HIUXCS YCTAaHOBKY
Ha OCMBICTICHHE
OIBITa, HAOJIIO/IE-
HUH, TOCTYIIKOB

Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 14.5

[10 ITIPOT'PAMME




9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE JdeATeIbHOCTD
Ne HaumeHoBaHue pa3jieioB u (undposbie) YUHTEJIS, C
KonTpoabubie IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE Y4eToOM Npo-
padoThI padoTshI
pecypcbl rpamMMbl BOC-
NUTAHUA
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 Mexanuueckoe IBHKEHUE U 10 1 bubmmorexa LIOK obecneduTs co-
' CIIOCOOBI €ro OMUCAHUS https://m.edsoo.ru/7f41a4a6  Omoxenue «Ilpa-
12 B . 20 1 3 bu6nunorexa LIOK BHII BHYTPCHHETO
. 3aMMOJICHCTBHE TEI acropsiaka yda-
https://m.edsoo.ru/7f4ladag ~ PAcToPHRaY
IIUXCs», B3aUMO-
KOHTpPOJIb U Ca-
MOKOHTPOJIb
yuamuxcs. Dop-
MHPOBATH OPHUEH-
TaIfIo B
JACATCIbHOCTU
yJamuxcs Ha Co-
BPEMEHHYIO CH-
13 3 10 3 Bbu6nmoreka [IOK CTeMY HAyHHBIX
. AKOHBI COXPaHEHUS s
P https://m.edsoo.ru/7f41ladag  "PCACTABICHHIL
CTUMYJIMPOBAThH

NpUMEHEHHUE pa3-
JMYHBIX METOJIOB,
WHCTPYMEHTOB U
3aIpocoB IpU
MOKMCKE U 0TOOpE
MHQOPMALUH WIN
JIAHHBIX U3 UC-
TOYHHKOB; Jie-



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

MOHCTPHPOBATH
METOJIbI 0TOOpA,
aHaIn3a, CUCTe-
MaTH3aI[U1 U UH-
TepIpeTanuy UH-
(hopmaruu pas-
JUYHBIX BUIOB U
(hopm mpencras-
aeHust; Gpopmu-
poBath y y4da-
IUXCS yCTAaHOBKY
Ha OCMBICTICHHE
OITbITa, HAOJIIOIE-
HUM, MOCTYIIKOB

Hroro no pazneny

Pa3zgen 2. Mexanndyeckue KoJie0anus

40

H BOJIHBbI

2.1

2.2

Mexaunueckie KoJicOanums

MexaHU4eCKHUE BOJIHEI. 3By1(

7

bubmmoteka IIOK
https://m.edsoo.ru/7f41a4ab

bubnuoreka [{OK
https://m.edsoo.ru/7f41a4a6

o0ecreuurs co-
omonenue «lIpa-
BWJI BHYTPEHHETO
pacnopsiaka yda-
HINXCSD», B3aUMO-
KOHTPOJIb U ca-
MOKOHTPOJIb
yuamuxcsi. dop-
MHUPOBATh OPHEH-
TaIHIO B
JIeSITeTbHOCTH
y4aiuxcs Ha co-
BPEMEHHYIO CH-
CTEMY HayYHBIX
MIpEJICTaBJICHUN;



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

CTHUMYJIHPOBATh
NpUMEHEHHUE pa3-
JMYHBIX METOJIOB,
MHCTPYMEHTOB U
3aIpOCOB MPHU
MOMCKE U 0TOOpE
MHQOPMAIIUH WIN
JIAHHBIX U3 UC-
TOYHHKOB; Jie-
MOHCTPUPOBATh
METOJIBI 0TOOPA,
aHanM3a, CUCTe-
MaTU3aluy U HH-
TepIpeTanuy UH-
thopmaruu pasz-
JMYHBIX BUJIOB U
(dhopm mpencras-
nenust; hopmu-
poBarth y y4a-
HIUXCS YCTAaHOBKY
Ha OCMBICIICHUE
OIBITa, HAOJIIO/IE-
HUH, TOCTYIIKOB

Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
o0ecne4uTs co-
omonenne «lIIpa-
31 DJIEKTPOMArHuTHOE TOJIE U 6 bubnuotexa [JOK BUJI BHYTPEHHET O

OJICKTPOMAarHuTHBIC BOJIHBL

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

pacropsiika yJa-
ITUXCSD, B3aUMO-
KOHTpOJIb U Ca-



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

MOKOHTPOJIb
yuamuxcs. Dop-
MHUpPOBaTh OPUEH-
TaIHIO B
JeSITebHOCTU
yuamuxcs Ha co-
BpPEMEHHYIO CH-
CTEMY Hay4HBIX
MIpEJICTaBJICHUI;
CTUMYJIMPOBATh
IIpUMEHEHUE pa3-
JMYHBIX METOJIOB,
HHCTPYMEHTOB U
3alpoOCOB TPU
MOKMCKE B 0TOOpe
nH(MOPMAITUU HITH
JAHHBIX U3 HC-
TOYHHKOB; Jie-
MOHCTPHUPOBAThH
MeTOBI 0TOODA,
aHann3a, CUcTe-
MaTH3alluK U MH-
TepIpeTanuy UH-
(hopmaruu pas-
JUYHBIX BUAOB U
thop™m mipencras-
nenust; Gpopmu-
poBarth y yua-
HIUXCS YCTAaHOBKY
Ha OCMBICTICHHE
OIIbITa, HAOJIIO1E-
HUM, MOCTYIIKOB




Hroro no pazneny

Pa3gen 4. CBeToBbIe IBJICHUSA

4.1

4.2

4.3

3aKOHbI PacIpOCTPAHEHHUS
cBeTa

JIMH3BI ¥ ONITUYECKHE
PUOOPHI

Paznoxxenue 6enoro csera B
CIIEKTP

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

bu6nmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6nmorexa LIOK
https://m.edsoo.ru/7f41a4a6

o0ecme4uTs co-
omonenue «lIIpa-
BUJI BHYTPEHHETO
pacropsiika y4a-
HIUXCS», B3aUMO-
KOHTPOJIb U Ca-
MOKOHTPOJIb
yuamuxcs. Dop-
MHPOBaTh OPUCH-
TaIMIo B
JIESTeTbHOCTH
yyaiuxcs Ha co-
BPEMEHHYIO CH-
CTeMY Hay4YHBIX
npe/ICTaBICHUI;
CTUMYJIUPOBATh
NpUMEHEHUE pa3-
JMYHBIX METOJIOB,
HUHCTPYMEHTOB H
3arpocoB MPU
MOKMCKE U 0TOOpPE
nHGOPMAITUHN HITH
JIAHHBIX U3 UC-
TOYHUKOB; Jie-
MOHCTPUPOBATh
MeTOaBI 0TOODA,
aHanm3a, CUcTe-
MaTH3aIUH U HH-
TepIpeTaIuy H-



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

(hopmaruu pas-
JUYHBIX BUIOB U
(hopm mpencras-
aeHust; Gpopmu-
poBath y y4da-
IIUXCS YCTAaHOBKY
Ha OCMBICTICHHE
OIIbITa, HAOJIIOIE-
HUH, TOCTYIKOB

Hroro no pazgeny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
51 Hcnyckanue u norsonieHue 4 Bbu6mmoteka [JOK o0ecneunTs co-
' CBETA aTOMOM https://m.edsoo.ru/7f41a4a6  Omonenue «llpa-
bubnnorexa [JOK BT BHYTPEHHETO
5.2 CTpoeHrEe aTOMHOTIO sapa 6 aCIIOpsIKA y4a-
P AP https://m.edsoo.ru/7f41a4a6 P pAfka y
OIUXCs», B3BAaUMO-
KOHTpPOJIb U Ca-
MOKOHTPOJIb
yuamuxcsi. dop-
MHUPOBATH OPUCH-
TaIHuIo B
JCATCIIBHOCTHU
Bbu6nmoreka [IOK YHAILIXCA Ha €O-
5.3 SAnepHble peakuuu 7

https://m.edsoo.ru/7f41a4ab

BPEMEHHYIO CH-
CTEMY Hay4HBIX
MIPEJICTaBJICHUN;
CTUMYJIHPOBATh
MIPUMEHEHUE pa3-
JIUYHBIX METOJIOB,
WHCTPYMEHTOB H
3aMpocoB Npu



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

Hroro no pazneny 17

MOMCKE U 0TOOpE
MHQOPMAIIUH WIN
JIAHHBIX U3 UC-
TOYHUKOB; JIe-
MOHCTPHPOBATh
METOJIbI 0TOOPA,
aHanm3a, CUcTe-
MaTu3alyy U UH-
TepIpeTaIiy WH-
thopmaruu pasz-
JMYHBIX BUJIOB U
(hopMm mipencTas-
nenust; hopmu-
poBars y yua-
[IAXCS YCTAaHOBKY
Ha OCMBICIICHHE
OIIBITa, HAOJIIOIe-
HUMA, TOCTYIIKOB

Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb

[ToBTOpenue n o6o01IEHNE
6.1 cojiepKaHus Kypca (pu3nku 9
3a 7-9 kiacc

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

00ecIeunTh Co-
omonenne «lIIpa-
BWJI BHYTPEHHETO
pacnopsijika y4a-
HIUXCSD», B3aUMO-
KOHTPOIIb U ca-
MOKOHTPOJIb
yaanuxcsa. Pop-
MHPOBATh OPUCH-
TaIUIo B
JIeSATEIBHOCTH



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

yuamuxcs Ha co-
BpPEMEHHYIO CH-
CTEMY Hay4HBIX
MIPEICTABJICHHUIA;
CTUMYJIMPOBATh
NpUMEHEHHUE pa3-
JIMYHBIX METO/IOB,
HHCTPYMEHTOB U
3a1pocoB IpU
MOKMCKE B 0TOOpe
nHMOpMAITUHU HITH
JAHHBIX U3 HC-
TOYHHKOB; Jie-
MOHCTPHUPOBAThH
MeTOoIbI 0TOOpA,
aHanu3a, CUcTe-
MaTH3aluK U HH-
TepIpeTanyuy UH-
(hopmaruu pas-
JUYHBIX BUAOB U
thop™m mipencras-
nenust; Gpopmu-
poBarth y y4a-
HIUXCS YCTAaHOBKY
Ha OCMBICTICHHE
OITbITa, HAOJIIO1E-
HUH, TIOCTYIIKOB

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

27




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®dusuka — Hayka o npupoje. Sie-
HUS IPUPOJIBI

dusznyeckue SABICHUS

du3nyeckue BEJIMYMHBI U UX U3ME-
peHue

VYpok-uccnenoranue "M3mepenue
TEeMIIEPATyphl PU TOMOIIH KU~
KOCTHOT'O TEPMOMETPA U AaTYUKA
TeMmeparypbl"”

Meroasl HayuyHOrO no3Hanus. Onu-
canue (pU3nIeCcKUX SBIEHUI C MO-
MOIILIO MOJeIen

VYpok-uccnenonanue "lIpoBepka ru-
MIOTE3BL: JAIBHOCTH MOJIETA IAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yeM OoJIblIIe BBICOTA ITyC-

Ka
Crpoenue BeniecTBa. ONBITHI, JOKa-
3BIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBr>keHue 4acTHIl BEIESCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O

9 HaO0JII0JICHUIO TETJIOBOTO pacIInpe-
HHS Ta30B)

10 ArperaTHble COCTOSIHHSI BELLIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOS-

1 Hui BoJibl. O000IIIEHHE 10 pa3aeTy bu6mmoreka [IOK
«[lepBoHayUaNbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»

Mexann4deckoe IBrkeHue. PaBHo-
12 MEpHOE U Hepan{OMepHoe JIBIDKE- bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
HHE
bu6mmoreka [IOK

13 CKopocTs. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer nytu u BpeMeHM IBUKEHUS Bubmiorexa LIOK

https://m.edsoo.ru/ff0a0ae4

15 Nuepuusa. Macca — Mepa UHEPTHO- bubnuoreka [IOK
CTH Tl https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. PacueT mac-

16 Chl M 00BEeMa TI:na T10 €T0 IUIOTHO- bubnuorexa LIOK

https://m.edsoo.ru/ff0a0fee
CTH
17 Jlaboparopnast pabora «Ompenerne-
HUE TJIOTHOCTU TBEPAOTO TEIay»

18 Pemenne 3agau mo teme "Ilmot- bu6nmoreka [JOK
HOCTH Berecrsa" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepHUCTHKA B3aHMO-

19 neiicrBus ten. Cuna ynpyroctH.
3akoH ['yka

20 JlaboparopHast pabora «/3yuenue



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBUCUMOCTH pacTsokeHus (aedop-
Maluu) NPY>KUHBI OT MPUITOKEHHON
CHJIBI»

[[“IBnenue Tsrorenus. Cuna

21
TSOKECTH
C .
22 waccoft exa, Bec tera. Peer Bromiorer LLOK
e ' . https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuiia TsKecTu
C .
g | o
PaicTep https://m.edsoo.ru/ff0a1502
IJIaHeT
bu6mmoreka [IOK
24 nu .
3MEPpEHHE CILT. JIHAMOMETp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
e¢ Telia. Tiepecomocts https://m.edsoo.ru/ff0al778
C -
VH P ) https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOAs CHIT
97 Pemenue 3amau o reme "PaBHo-
nercTByromas cui"
Cuna tpenus u e€ Buasl. TpeHue B bubnnoreka [JOK
28
NPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
2 3a:ncm;occm CI/IJ'I:I T}e‘)eHI/I}I cx;nab- Butmorexa LIOK
JKCHUS OT CHUTBI JIABJICHHS U XapaK-
g P https://m.edsoo.ru/ff0alcc8
Tepa COMPUKACAIOIITUXCS TTIOBEPXHO-
cTen»
30 Pewrenue 3anau Ha onpeneneHue



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

PaBHOJCHCTBYIOIIEH CUJIIbI

Pemrenue 3agaud mo remam: «Bec Te-

31 nay, «['paduueckoe n3zobpakeHue bubnmoreka [JOK
cu», «Cuiibl», «PaBHOICHCTBYIO- https://m.edsoo.ru/ff0alde0
mast CUj»
KontponbHas paboTa mo TeMam:
«MexaHndeckoe IBHKEeHHUE», «Mac-
32 ca, IJIOTHOCTHY, «Bec Tenay, «['pa-
¢duaeckoe nzodpaxenue cun», «Cu-
JIBI
JaBnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
33
YBEJIMYCHUS JTABICHHS https://m.edsoo.ru/ff0a20a6
aBJICHUE Ta3a. 3aBUCUMOCTh J1aB-
34 feHI/m ra3a ot o0béma TeMnepI;Ty— Bubmiorexa LIOK
. ’ https://m.edsoo.ru/ff0a2376
Ilepenmaua maBiaeHUsS TBEPABIMU TE-
35 J'Ial\l/:I)I/IIl)KI/IHJIl(OCTSIMI/I u FaEEJlIMI/I. 3aKkoH bubnuorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBiieHHME B dKUJIKOCTH U T'a3e, BbI- bubnuoteka [JOK
3BaHHOE JEMCTBHEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o teme «/laBnenue bubmuorexa [JOK
B JKHUIKOCTH U rase. 3akoH [Tackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobuuatoumecs cocye! https://m.edsoo.ru/ff0a2970
39 IManpaBnuygeckuii mpece bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiHeBoi

JKUIKOCTHBIM HAcoC



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

ATmochepa 3eMiIH U IPUIKHBL €

bubmuorexa [JOK

4 CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3nyxa. AtmochepHoe bubmumoreka [IOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a

43 N3mepenne armocdepHoro nase- bubmuorexa [JOK
uust. OneiT Topprueu https://m.edsoo.ru/ff0a2da8

44 3aBUCHUMOCTBH aTMOC(HEpPHOTO JaBJie- bubnmoreka [JOK
HUS OT BBICOTBI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoun. AtmochepHoe bubnuorexa [JOK

45
JaBJICHHE HA Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4

46 Permrenue 3agau mo reme " Atmo-
chepHoe naBiieHue"

efCTBHE KUIKOCTH U Ta3a Ha T0-
47 ilpymeﬂﬂoe B iI/IX TEJO. Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabora «Ornpenerne-

48 HHE BBITATKUBAIOIICH CHIIBI, ICH- bu6mmorexa [IOK
CTBYIOIICH Ha TEJIO, MOTPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KHUJKOCTB)

Jlaboparopnast pabota 1mo Teme

49 «MccnenoBanne 3aBUCMMOCTH BeCa bubnuoteka [JOK
Tella B BOJIE OT 00bEMa MOTpyKeH- https://m.edsoo.ru/ff0a3514
HOM B JKHUJKOCTh YaCTH TEJIa

bubmuorexa [JOK

>0 Hnaparne Tet https://m.edsoo.ru/ff0a3a96
JlaGopatopnas pabora "KoHctpyu-

51 pOBaHME apeoMeTpa U KOHCTPYHU-

POBaHUC JIOAKHU U OIIPCACIICHUC et



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Ipy30n0bEMHOCTH"

52

53

54

Pemenne 3amad mo remam: «IlnaBa-
HHUe cy0B. Bo3ayxomiaBanuey,
«/laBrieHne TBEpBIX TE, JKUJIKO-
CTCH U ra30B»

KontposbHas pabota mo teme
«/laBieHue TBEPAbIX TEN, )KUIAKO-
CTEN U Ta30B»

Mexanunueckasi paborta

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

55

MorHocTs. EquHUIBI MOIITHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

56

57

VYpoxk-uccienoanue "Pacuér mour-
HOCTH, pa3BUBAEMOU MPHU MOIBEME
1o jecrauie"”

[Ipocteie Mexanu3msl. Poryar. Pas-
HOBECHE CUJI Ha pblyare

58

Pbruaru B TexHuke, ObITY U IPUPO-
ne. Jlaboparopnas padota «Mccne-
JIOBaHUE YCIOBHI paBHOBECHS PhI-
qara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3a1ay o temMe «Y CI0BUSA
paBHOBECHSI pbIyara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

61

Koaddutment monesnoro neiicTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenue KII/ naknonHOM
TUTOCKOCTH

Pemenue 3amaud mo teme "Pabora,

0.5

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

mMottHoctb, KIT/"

https://m.edsoo.ru/ff0a4c48

62

63

Mexanunyeckas 3Heprusi. Kunernue-
CKasl M MMOTEHLUATbHASL SHEPT U

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 110 TeMe "DKc-
MIEPUMEHTAILHOE OIPECIICHUE U3-
MEHEHHUS KNHETHYECKOH U ITOTECHIU-
ANBbHOM SHEPIHH MPU CKaThIBAHUHT
TeJa M0 HaKJIOHHOM IJI0CKOCTH"

65

KonTponbnas padora no teme «Pa-
00Ta U MOIITHOCTb. DHEPTHI»

66

67

68

PesepBHrlit ypok. Pabora ¢ Tekcta-
MU 110 TeMe "MexaHHdecKoe IBU-
xeHue"

PesepBHrlit ypok. Pabora ¢ Tekcta-
MU 110 Teme "JlaBnenue TBEpABIX
TeJ, )KUAKOCTEH U ra3oB"
Pesepaubiit ypok. Pabora ¢ Tekcra-

M 110 TeMme "Pabora. MOIIHOCTE.
Oneprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl

OcHOBHBIE MOJOKEHUS MOJIEKYIISP-

1 HO-KWHETUYECKOU TEOPHH U I/I)}(I ’ 1 bubmmorexa LIOK

https://m.edso0.ru/ff0a5256

OTIBITHBIE TTOJITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYII 1

3 Mogaenu TBEPIOTO, )KUIKOTO U ra- 1 bu6mmorexa [IOK
3000pa3HOI0 COCTOSTHHIA BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U ra3000pa3HOro COCTOs-

4 HUH BEIIECTBAa HA OCHOBE MOJIOXkKe- 1
HUW MOJIEKYJISIPHO-KMHETHYECKOU
TEOpHH

5 Kpucrannuueckue u amopgHbie 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CmaunBaHue 1 KanwuIsipHOCTb. [1o- 1 bubnnorexka [JOK
BEPXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530

7 TenioBoe paciimpeHue u cxxarue 1 Brbmiorexa LIOK

https://m.edsoo.ru/ff0a5a26

Temmneparypa. CBsi3b TEMIIEpaTyphl

8 CO CKOPOCTBIO TETIJIOBOTO JIBUKEHUS 1
JaCTHI]

9 Buytpennss sneprus. CrocoOsl u3- 1 bubnuoreka [IOK
MEHEHHUs BHYTPEHHEH SHEpruu https://m.edsoo.ru/ff0a5c60

10 Bune! teronepenaun 1 bubnnorexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuoreka [JOK

11 BEILIECTB U MAaTEPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TeruioTrl. Y aenbHas bu6mmoreka [IOK
TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TeIIOBOro OajiaHca.

13 T§nn006MeH 1 TEIJIOBOE PaBHOBE- bubmmorexa LIOK

https://m.edsoo.ru/ff0a7088
cue
Jlaboparopuas padota "Hccienopa-
HUE SIBJIEHMS TEIII000MEHa IpU bubnnorexa [HOK

14 . .

CMEIIMBAHUN XOJIOJAHOM U ropsyeit https://m.edsoo.ru/ff0a6a98
BOABI"
Pacuer xou4ecTBa TEIIOTHI, HEOO-

15 XOAUMOTO JIJIsl HATPEBAHUS TEJa U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
Jlaboparopnas padota "Onpenerne-

16 HUE yIJ)IeHLII)-IOﬁ TpennoeMKocfHIl[seme- bubmorexa [JOK

. https://m.edsoo.ru/ff0a6bb0
CTBa

17 DHeprus TOIMBa. Y IeJbHas Tell- bubnunorexa [JOK
JI0Ta CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue U oTBEpJIeBaHUE KPH-

18 CTAINIMYCCKUX Ten.pilfnenLHaﬂp bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2
TEILIOTa TUIABJICHHS
Ha6opaT0pHavﬂ pabora "Onpenene- BuGmmorexa LOK
19 HUE YJSIbHON TEeIUIOTHI TUIABJICHUS

npaa

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue 1 KOHCHCAIIHS.
Ucnapenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas termiora mapo-

o0pa3oBaHMs ¥ KOHJCHCAIINH. 3aBU-
CUMOCTb TEMIIEPATYPbI KUIICHUSA OT

aTMoc(hepHOro JaBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

23

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "OnpenencHne OTHOCUTEb-
HOM BJIQXXHOCTU BO3ayXxa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

[Ipunuumb pabOThI TEMJIOBBIX JIBHU-
rareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

25

KII/ TermoBoro neuraresns. Temo-
BBIC IBUTaTCJIM U 3alllTa OKpYyKa-
IOIIEH cpeabl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

3akoH COXPAHCHUSA U IPCBPALICHUSA
OHCPIYH B TCIJIOBBIX ITPOLECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTna"

KonTponbHas pabota mo Teme
"TeruioBble aBiaeHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMI BeriecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Ten. JIBa poaa diek-
TPUYECKUX 3aPST0B



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

VYpok-uccnenosanue "IneKkTpusa-

30 1IUS TNl UHAYKITUEH U TIPU CONPH-
KOCHOBEHHH"

31 B3aumopeiicTBue 3apsyKEHHBIX TeJl. bubmumoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe nojie. Hanpspken-

32 HOCTb 3JIEKTPUYECKOTO MOJIS. bubmuorexa [JOK
[MpuHIMI cynepno3unun https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snexkTpruueckux 3apsiioB.

33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToMa

34 [IpoBOIHUKY W TUAJEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpaHECHHMS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3amau Ha npumMeHeHne bubnnorexa [HOK
CBOMCTB DJICKTPHUCCKHX 3apsIJIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €r0

36 cymecI;BOBaHI/I;I. I/ICT(})ILIHI/IKI/I bubmorexa HOK

https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JIecTBUSI DIEKTPUUECKOTO TOKA bubmorexa IOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jleiictue
38 ANEKTPUUYECKOTO TTOJISI Ha TIPOBOI-
HUKH U TUDJIEKTPUKH"

39 DJIEKTPUYECKUI TOK B METasuIax, bubnuotexa [JOK
KUJKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas 1enb U e€ CoOCTaB-

HBIC YaCTH



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

Cuna toxka. JlabopaTopHas padora

41 "H3mepeHune U peryJIupoBaHue CH- 0.5 bubarorexa IOK
j https://m.edsoo.ru/ff0a8bd6
JIBI TOKA
DNEKTPUUECKOE HATIPSKEHUE.

42 Bonbr™merp. JlabGopaTopnas padora 05 bubmumoreka [IOK
"U3MepeHue U peryIupoBaHie ' https://m.edsoo.ru/ff0a%e14
HarpsKkeHus"

CornpoTuBiieHHE TPOBOJHUKA.
43 YIIGJII)I)HOG COHpOTII/:BJICIfI/Ie Bellle- bubnuorexa LIOK
https://m.edsoo.ru/ff0aa738
CTBa
Jlaboparopnas pabota "3aBucu-
MOCTb JICKTPUYECKOTO COIPOTHB-
44 JICHUS HpOBOr;[HI/IKa OT €10 IEH/IHLI 1 bubmorexa [JOK
’ https://m.edsoo.ru/ff0aa738
TUIOIA/INA TIOTIEPEYHOTO CCUCHUS 1
Marepuana"
3aBUCHUMOCTh CHJIBI TOKA OT HaIpsi-

45 skeHund. 3akon Oma s yqaCTKapue— bubmorexa HOK
. https://m.edsoo.ru/ff0aad44a
JlaGopatopnas pabora "Hccnenona-

HUE 3aBUCUMOCTH CHJIBI TOKA, UAY-
46 IIETO Yepe3 pe3ncTop, oT conpoITZB— 1 Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0aa04e
JICHUS PE3WCTOPA U HATIPSHKEHUS Ha
pesuctope"

47 [TocnegoBarenbHOE U MapaieIbHOES
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas padota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSIKEHUI 1 bubnnorexa [JOK

IIPU MIOCTIEIOBATEIBHOM COETUHE-
HUU JIBYX pE3UCTOpPOB"

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

Jlaboparopnas padota "IIpoBepka

49 MpaBuJIa Ui CUJIbI TOKA MPH Mapa- Bubmorexa LIOK
Y https://m.edsoo.ru/ff0aadle
JIEIIBHOM COEMHEHUH PE3UCTOPOB
Pemenue 3a1a4 Ha npuMEHEHUE 3a-
50 koHa Oma I[JI;[SI pasnn}flﬂoro coeiu- bubmorexa LIOK
https://m.edsoo.ru/ffOaaf8a
HEHUS TIPOBOIHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPHUECKO- bu6mmoreka [IOK
ro Toka. 3akoH [Ixoyss-Jlenia https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "Onpenerne-
52 HUE pz60TII),1 u NII)OI_HHOCTI/I SJI;CII([TpI/I— bubmorexa LIOK
\ https://m.edsoo.ru/ff0ab3e0
YEeCKOro TOKa
DNeKTpUUECKUe TN U TOTPeOuTe-
53 hiis | 3J'IeI:I)<TpI/I‘IeCK:I71 3HeprI/II/II])3 OBITY. bubmmoreia LIOK
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIIeKTPUIECKUE 3apsIbl.
54 3apsKeHHbIE TeJII)a U UX B3a1/111:40}j161?1- Brbmiorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
cTBUS. [10CTOSIHHBIN 2NTEKTPUYECKUiA
TOK"
KonTponbHas padota no teme
55 "DrekTpuUecKue 3apsabl. 3apsKeH- bubnuotexa [JOK
HBIE TEJA U UX B3aUMOJICHCTBUS. https://m.edsoo.ru/ff0abea8
ITocTOsSHHBIN 2NEKTPUYECKUH TOK"
56 [TocTosiHHBIC MarHUTHI, X
B3aUMOJICNCTBHE
VYpok-uccnenosanue "M3yuenue bubnmnoreka [JOK
57 .
MoJiei MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nojie. MarHuTHOE 1oJIe bubnmuotexa [JOK



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

3eMiId U €ro 3HAUYEHHE JUTA KU3HU
Ha 3emiie

https://m.edsoo.ru/ff0acOba

59

60

61

OmnsIT Opcrena. MarauTHoe noje
NEKTPUYECKOr0 ToKa MaruutHoe
I10JI€ KaTyIIKH C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3y4yeHue neiicTBUSI MarHUTHOTO
TIOJIsl HA MPOBOJAHHUK C TOKOM"

DNEeKTPOABUTATEIh TOCTOSTHHOTO
ToKa. VMcrnonbp3oBaHue 31eKTPOABU-
raTeyied B TEXHUYECKUX yCTPOU-
CTBaX W Ha TPAHCIIOPTE.
Jlaboparopuas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AeKTpoABHTATEIIS"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

65

OneiTel Dapanes. 3aKOH IEKTPO-
MarHuTHou uHaykuuu. [Ipasuiio
Jlenna

Onextporerepatop. Crocoos! mo-
Ty4eHUS dNEKTPUIECKON DHEPTHUH.
DNEeKTPOCTAaHIIMN HA BO3OOHOBIIsIE-
MBIX UCTOYHHKAX 3Hepr1/11/1

[ToaroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPUUYECKHE U Mar-
HUTHBIE ABJIEHUSA"

Kontponbhas pabota mo teme
"DJIeKTpUUECKUE U MAaTHUTHBIE 5IB-
nexus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66 PesepBHsblii ypok. Pabora ¢ Tekcra- 1 bubmumorexa [IOK
mu 110 Teme "TeroBeie sBacHus" https://m.edsoo.ru/ff0acc5e

7 | s mpvee Tosromantt e | 1 biorera LIOK

. P https://m.edsoo.ru/ff0acdc6

YECKUH TOK

68 Pesepublit ypok. PaGora ¢ Tekcra- 1
MU 110 Teme "MaruuTHele siBJIeHUs"

OBILEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuyecTBo 4yacoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl

1 MexaHuueckoe JBUKEHHE. 1
MartepuanbHas TOUKa
Cucrema orcueta. OTHOCUTENBHOCTh bu6mmoreka [IOK

2 1
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 bubnnorexa [HOK
JIBHYKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMonuHeHOe

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 [IpssMonnHeITHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSMOJIMHEHHOTO PaBHO-

6 YCKOPEHHOTO IBMXeHus. [ paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Ormpenene-

7 HUE YCKOPEHHUs Tela MPH paBHO- 1 1 bubnnorexka [JOK
YCKOPEHHOM JIBHKCHUH 110 HAKJIOH- https://m.edsoo.ru/ff0adb18
HOM mockoctn"

3 CBobOonHoe mageHue Tei. OnbIThl 1
lanunes
PaBHOMEpHOE BHKEHUE TIO OKPYXK- BuGmorexa LOK

9 HoctH. [lepuon u yacroTa oOpare- 1

HUsl. JINHENHAs U yriioBas CKOPOCTH

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10

LlenTpocTpeMUTENIBHOE YCKOPEHUE

1 ITepsriii 3akoH HetoToHA. BekTop bubmuorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Hetotona. PaBHoi€ii- bu6mmoreka [IOK
CTBYIOIIast CHJIa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herorona. Cyneprio- bubmuorexa [IOK
3UIHS CUJT https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha NpUMEHEHUE 3a- bu6mmoreka [IOK
KoHOB HploTOHA https://m.edsoo.ru/ffO0aeb6c
15 Cuna ynpyrocru. 3akoH ['yka bubamorexa LIOK
https://m.edsoo.ru/ffOaeca?
16 Pemenue 3amgau o teme «Cuta
YIOPYTOCTH
17 JlaboparopHnas pabota «Onpenerne- bubnnoreka [JOK
HHE )KECTKOCTH TPYKHHBI» https://m.edsoo.ru/ff0aee28
18 Cuna Tperms bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cuna tpe- bubnnorexka [JOK
HUSD» https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "Onpenene-
20 HUE Klz)a(b(gnuH:HTa TpeHI/I}IpCIi[OJ'IL— bubmorexa IOK
. https://m.edsoo.ru/ffOaf8be
HKEHUS
Pemenue 3agau no teme "3akoHbI
21 HerotoHna. CII[/IJ'Ia ynpyroctu. Cuia bubamorexa LIOK
| https://m.edsoo.ru/ffOafb8e
TpEeHHUS
Cwita TsKeCTH Y 3aKOH BCEMHUPHOTO Butmmorexa LOK
22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

naaCHusA

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Ypoxk-koHdpepenuus "/IBmxenue ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ["amakTuku"
o PemeHHeSZiI([)aq réz TeMe(;'COHJIa zs: Butmnorexa LOK
KECTH U H BCEMUPHOTO TATOTE-
! P https://m.eds00.ru/ff0af5f8
HUS
IlepBas kocmuyeckas ckopoctb. He- bubmuorexa [JOK
25
BECOMOCTD U MEPerpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONH TOYKH.
AOcomoTHO TBEPIOE Teno. PaBHOBe- bu6mmoreka [IOK
26 R o
cHe TBEPIOro Tella C 3aKPEIUIEHHOM https://m.edsoo.ru/ff0afe36
OCBIO BpAIIECHUS
27 MowmenT cuibl. LleHTp TsDkecTH
28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
" HOHFOTOfli(/Ia K KOHTPOJIbHOM paboTe Bu6miorexa IIOK
KO€ JIBIKEHUE.
1O TEME . exaHquC" OF AABICHHIE https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
“ KontponbHas padota o teme "Me- BuGmorexa LOK
XaHquCKove HBH)KCHHHC' https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue Ten
41 .U . 3a-
" ;nz/:r,caTe;a Mnynbcczwzfl aoe Butmorexa LOK
KOH COXpaHEHUS UMIYJbca. YII
P yﬂv Py https://m.edsoo.ru/ff0b07fa
U HEeyNpyroe B3auMo/ieiicTBre
39 Pemenne 3agau mo reme "3aKoH co- bu6mmorexa [IOK
XpaHeHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
13 VYpok-koHdpepenuus "PeakTuBHOE

JBUKEHHE B IPUPOJE U TEXHUKE"



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

bubmuorexa [JOK

34 Mexannueckas paboTa U MOIIHOCTh https://m.eds0o.ru/ffob0ag4
35 Pabora cuibl TsDKECTH, CUITBL YIIPY- bubmumoreka [IOK
TOCTH ¥ CHJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabora «Onpenaene-
36 HUE pabOThI CUJIBI TPEHUS IIPHU PaB-
HOMEpPHOM JIBUYKEHUH TeJia 10 TOpH-
30HTAJIBHOM ITIOBEPXHOCTU»
37 Cas3b sHepruu u pabotsl. [lorenu-
anbHAas SHEPTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [HOK
KUHETUYECKON SHEPTHU https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEeHHMsI SHEPTUU B MeXa-
HUKE
JlaboparopHnas pabota «3yuenue bubnnoreka [JOK
40
3aKOHA COXPaHEHHsI YHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe NBMIKEHHE U €TO Xa- bu6mmoreka [IOK
PaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue konebanus. Beinyx- bubnmnorexa [JOK
JIeHHbIE KosieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NPy KUHHBIN
MasiTHUKU
VYpok-uccnenoBanue «3aBUCHMOCTb
44 n:pnoz[a KOJiIe6aHm71 OT KECTKOCTH bubmorexa [JOK
https://m.edsoo.ru/ff0b197a
NPYKAHBI ¥ MAacCHI TPy3a»
45 [IpeBpaiienue sHEprum Npyu Mexa-
HUYECKHUX KOoJeOaHusIX
46 JlaGopatopHas pabota «Onpexene- bubnuorexa [IOK



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

HUE YacTOThI U Mepuoja KoueOaHui
NPYKUHHOTO MasITHUKa

https://m.edsoo.ru/ffOblaec

47

JlaboparopHnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEPHO/Ia KOJIeOaHu i
rpys3a, MOJBEIICHHOT0 K HUTH, OT
MacChl rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexanuueckue BoIHEL. CBOMCTBA
MexaHu4YecKux BoJH. [IpononbHbie U
MOTIEPEYHBIE BOJIHBI

Ypok-koHpepennus "MexaHuyeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHbI"

3Byk. Pacnipoctpanenue u orpaxe-
HUE 3BYKa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "HabnroneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT Ya-
CTOTHI"

52

53

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YapTpazByk u
UHOPa3BYK B IPUPOJE U TEXHUKE"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanuueckue KojaebaHus 1 BOJIHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

56

KonTponbhas pabota no teme "3a-
KOHBI COXpaHEeHHUsI. MeXxaHn4YecKue
KoJieOaHus ¥ BOJHBI"

SHCKTpOMaFHI/ITHOC ITOJIC.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

3HeKTpOMaI‘HI/ITHbIe BOJIHBI

https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepennus "llkana sek-
58 TPOMarHuTHBIX BOJIH. cronb30Ba- bubmuorexa [JOK
HHE 3JIEKTPOMArHUTHBIX BOJIH JIJIS https://m.edsoo.ru/ff0b2fe6
COTOBOM CBSI3H"
VYpok-uccnenosanue "U3yuenue
59 CBIZ)fICTB 3neiTp0MarHHTHy:x BOJIH C Bu6mnorexa LIOK
https://m.edsoo.ru/ffOb2c6¢
MTOMOIIbI0 MOOMIILHOTO TenedoHa"
Pemenue 3a1a4y Ha onpe/ieicHUe Ya-
60 CTOTHI ¥ JUTMHBI AJIEKTPOMArHUTHOM
BOJTHBI
DneKTpOMarHuTHas IPUPO/Ia CBETA.
61 CKopOIZTL CBETA. B0J111~[1)01I:1)Izel Bubmiorexa LIOK
5 https://m.edsoo.ru/ff0b31d0
CBOICTBa CBeTa
Ncrounuku ceera. [Ipsamonuneiinoe
62 pacmpocTpaHeHHe CBI;)Ta. 3aTMeHus Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKoH OTpaX€HUs CBETa. 3epKaja.
63 PCIHGHI/ICPSaI[a‘I Ha anMeHeIzme 3a- bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
KOHA OTpPa)KEeHUs CBETa
[Ipenomienue cBera. 3aKOH MPEIOM- bubnuoteka [JOK
64
JIeHHS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAKEHUE
65 cBerta. Mcronp30BaHue MOTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKCHHS B ONITHYEC- https://m.edsoo.ru/ff0b3c5c
CKHX CBETOBOJAX
66 JlaGopatopHas pabora "Hccnenosa-



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

HHUC 3aBUCUMOCTH YyTJia MpCIOMIIC-
HHs CBETOBOI'O Jiy4da OT yrijia naac-

HUSI HA TPaHUIE "BO3IyX-CTEKIIO

Ypok-koHpepenmus "Mcnonb3oBa-
HUE TIOJTHOTO BHYTPEHHETO OTpake-

o7 HUS: CBETOBO/Ibl, OITUKOBOJIOKOHHAS
CBsI3p"
bubmuorexa [JOK
68 Jlua3el. OnTHYecKas Cuiia JINH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoenue n3o0paxeHUi B TMH3aX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenene-
70 HUE (;oxy(I:)HoroppaCCTOHHH: I/IIIOHTI/I— bubmmoreia LIOK
N . https://m.edsoo.ru/ff0b4206
YECKOU CUJIbl COOMpAroIIei TUH3bI"
Ypok-koH(pepenmus "OnTuieckue bubnuorexa [JOK
71
JIMH30BbIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 I'ma3 kak onTuyeckas cucrema. 3pe- bubnuoreka [IOK
HHE https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "JledekTs 3pe-
Hus. Kak coxpanuts 3penue”
P JKEHU ro CB .
76 Onet Husonons, Croweme ek BuGiorera LIOK
https://m.edsoo.ru/ff0cOf4c
TpaJbHBIX IBETOB. J(ucnepcus ceerta
JlaGopatopHas pabota "OnbITh IO
pa3lIoKEHUI0 OEJI0T0 CBETAa B CIIEKTP BuGmorexa LOK
75 Y BOCIIPHUSATHIO LIBETA PEIMETOB

IpH UX HAOIIOJCHUU Yepe3 LIBETO-
Bble (puIbTpHI"

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpoxk-npaktukyM "BoiIHOBBIE CBOM-

76 CTBa CBETA: IUCIIepCcHsi, uHTEpde-
peHius U qudpakus’”
77 OmnewiTel Pe3epdopaa v muranerapHas bubnmoreka [JOK
MO/IeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monenb atoma
bopa
19| arowon. Keurm oot bimorera LIOK
https://m.edsoo.ru/ff0cl144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmronenue bubnuorexa [JOK
CIIEKTPOB HCIyCKaHus" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE 1 €€ BUIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknosn- bubnnoreka [JOK
Hast MOJICTIb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE pEBpalICHUS. bubnnorexka [JOK
W3oTtonst https://m.edsoo.ru/ffOclal4
Pemenue 3agau no teme: "Paguoak- bubmuoreka [JOK
84
TUBHBIC TTPEBpaIIeHus" https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana
Vpoxk-koHpepenuus "PangnoakTus-
86 Hrie I/ISJ'Iy'—Iq;HII)/IFI 11: npnpoie MeIH- Brbmiorexa LIOK
| ’ https://m.edso0.ru/ff0c2126
[IUHE, TCXHUKE
SnepHbie peakiuu. 3aKOHBI COXpa-
87 H:HII/:H 3ap15)m013]j)r0 u MaCCOBOTOp‘-II/I- Bubmiorexa LIOK
https://m.edsoo.ru/ff0c1c58
celn
88 OHeprus CBA3U aTOMHBIX SJIEp. bubnuorexa [IOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

CBs13b Macchl U SJHEPTUU

https://m.edsoo.ru/ffO0cld7a

89

90

Pemenue 3anaud no treme "AnepHnie
peakiuun"

Peakiuu cuHTe3a U AeNeHUS SAEp.
Nctounuku sueprun CosHIia v 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koudepennus "SAnepuast suep-
retuka. JleicTBus paguoaKTUBHBIX
W3JIy4YECHHUM Ha KUBbIC OPTaHU3MBI"

92

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DJIeKTPOMarHUTHOE TOJI€.
DJEeKTPOMarHUTHBIC BOJHBI.
KBanToBsIc sBIeHHS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

94

95

KoHTpoinbHas pabora 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMArHUTHBIE BOJTHBI.
KBanToBnie saBiaeHus"

[ToBTOpenue, o6o0mmenue. Jlabopa-
TOpHBIE paboTHI MO Kypcy "B3aumo-
nericrsue Ten"

[ToBTOopenue, o6o0mmenue. Pemenne
pacYeTHBIX M Ka4YECTBEHHBIX 3aa4
no teme "TernsoBsle nmporecch”

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 06061meHue. Pemenue
pacueTHBIX M Ka4eCTBEHHBIX 33124
o Teme "KIIJI TerioBbIX nBuraTe-

~ 1

Jeu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o600eHNE. Pemenne
paC‘-IeTHI)IX 1 KAQUYCCTBCHHBIX 3aJ1a4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

no teme "KIIJI anekTpoycraHoBOK"

[ToBTOpenue, 0600meHue. JIabopa-

bubmuoreka [JOK
98 0 "C - 1 1
TOPHBIE pa O:l'“BI o Kypcy "Caero https://m.edsoo.ru/ff0c2c52
BbIC SIBJICHUS
0 HeOBTOpeHI/Ie, 066066'1'1;6HI/IG. Pabota c . BuGmorexa LOK
TEKCTaMH 110 TeMe "3aKOHbI coXpa-
Y P https://m.edsoo.ru/ff0c2d6a
HEHUS B MEXaHHKE
100 rexeram o ewe oneGunmnn | 1 biuGamorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
01 oo teve rCoeromemone. | 1 BuGmonesa LIOK
B https://m.edsoo.ru/ff0c3044
HUS
[ToBTropenue, 06o0menue. Padora ¢
102 Tekctamu 1o teme "KBanToBas u 1
anepHas pusuka"
OBLIEE KOJIMYECTBO YACOB I1O 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPO-
HECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» dusuka, 7 xknacc/ [eppimkua A.B., O01mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO JIPO-
®A»; AkunonepHoe obmecTBo «M3natenscTBo «IIpocBerienne

» ®usmka, 8 xkinacce/ [lepoimkun A.B., O0IIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODAy; AxnnonepHoe odmectBo «M3narenscTBo «lIpocBemenuey

» ®usuka, 9 xnacce/ [lepsimkun A.B., I'yrauk E.M., O61ecTBo ¢ orpaHU4eHHOI OTBET-
cTBEeHHOCTBIO «/IPODA»; AkiinonepHoe o0mecTBo «M31aTenbCTBO
«IIpocsemienue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
7 KIIACC

1. PaGouas nmporpamma.

2. IlporpaMmbl OCHOBHOTO o0Immero ooOpaszoBanms. Pusmka. 7-9 kmaccel (aBTOphl: A.B.
[lepoikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢msuke. 7 kmace/ Cocrt. T.H. Cepruenko. — M.: BAKO, 2014, B
OOTBETCTBUU C BEIOPAHHBIM Y4EOHUKOM:

4. Tlepoimkun A.B. ®@usnka. 7 kinacc. Y4eOHHK Juisi 0011e00pa30BaTebHBIX YUPEKIACHUH .
M.:[poda. 2011

5. Jlykamuk B.M. CoopHuk Bonpocos U 3a1a4 no ¢pusuke. 7-9 k1. — M.: Ilpocsemenue, 2010
—192c.

8 KITACC

1. PaGouas nporpamma. @uszuka. 7-9kaaccel: yueOHO-METOIUYECKOTO OCOOUS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. — M.: [Ipoa,2013. — 398,(2)

2. IIporpammsbl OCHOBHOTO 001iero oopaszoBanus. ®usnka. 7-9 kiaccel (aBTOphl: A.B.
[Tepwimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacce/ Coct. T.H. Cepruenxo. — M.:BAKO, 2014, B
COOTBETCTBHUH C BHIOPAHHBIM YUEOHUKOM:

4. IepoimkuH A.B. ®usnka. 7 knace. Y4eOHUK i 00111e00pa3oBaTeNbHBIX YUPEKICHUH .
M.:Ipoda. 2011

5. Jlykamuk B.M. COopHUK BOpocoB U 3ajau no ¢usuke. 7-9 xi. — M.: IIpocsemmenue, 2010
—192c.

6. Kupuk JI.A. ®usuka — 7 Pa3HOypOBHEBbIE CAMOCTOSATENbHBIE U KOHTPOJIbHBIE PA0OTHI. —
5-e¢ m3manme,- M.MJIEKCA, 2013

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie pabotsl. Kontponbubie 3aganus. — Capa-
ToB:JIuneit, 2014

8 «KontponpHO-u3MeputensHble Mmarepuaisl. Pusnka. 7 kinacc/Coct. H.M.30pun. — 2-¢
u3n.,nepepad. — M.:BAKO, 2013

9 Mapon A.E. ®usuka. 7 kiacc: yuebHo-meronuueckoe nocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:



10.A.B. Ilepoimkna @usuka-8xia 2017 M. poda

11.H.B. ®unonosua Meroaudeckoe nmocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble 1 KOHTPOJIbHbIE paboThl - 8 kimace 2017 M.
Hpoda

13.B.B. llaxmarosa, O.P. llledep Auarnoctuyeckue padotsl -8 kinace 2016 M. JIpoda
14.A.E. Mapon, E.A. Mapon, C.B. [To3otickuit Coopaux Borpocos u 3amau 2015 M. JIpoda

9 KIIACC

1. PaGouas mporpamma. @usmka. 7 — 9kaaccel: y4eOHO-METOAMIECKOTO TTOCOOUS

/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: [lpoda,2013. — 398,(2)

2. [TporpamMbl 0CHOBHOTO 00111eTO 0Opa3zoBanus. duszuka. 7 — 9 KIaccel
(aBTopsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cooTBeTCTBUHU C BEIOpAaHHBIM YUYEOHUKOM:

4., Tleppimkun A.B. @usuka. 7 kinacc. YueOHUK i1 0011e00pa3oBaTeIbHbIX
yupexaenuit . M.:JIpoga. 2011

5. JIykammk B.U. CoopHuK BOnpocoB U 3aj1a4 1o ¢usuke. 7-9 ki. — M.:

[Ipocsemenue, 2010 —192c.

6. Kupuk JI.A. ®u3uka — 7 Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHbBIE
pabotsel. —5-¢ m3manue,- M.MJIEKCA, 2013

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padotsl. KoHTpOIBHBIE

3ananus. — Caparos:Jlunei, 2014

8. «KontponsHo-u3mMeputenbubie Mmarepuansl. dusnka. 7 kiaace/Coct. H.U. 3opun. — 2-¢
u3n.,nepepad. — M.:BAKO, 2013

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToquueckoe nocooue/ A.E. Mapon.-

M.: Ipoda, 2011.- 123c.

10. KoHTposbHBIE U CaMOCTOATENbHBIE padOThI IO (u3nke. 9 kiace: Kk yueOHuky A.B.
[lepoimkuna, E.M. I'yrHuk «®usuka 9 xkinace» / O.W. I'pomuesa. — M.: M3natenscTBo «OK-
3aMeHy, 2014

11. Tectsl o ¢usuke. 9 knace: k yueonuky A.B. [epeimkuna, E.M. I'yrauk «®dusnka 9
knaccey / O.U. I'pomieBa. — M.: M3garenscTBO «OK3amen», 2010

12. ®usuka. 9 knacc. Temarnueckue TeCTOBBIE 3aMaHns JUT TOArotoBkr K ['MA. /aBT.- cOCT.:
M.B. boiinenko, O.H. Mupomkuna. — fAApocnasns: OO0 «Axanemus pazsutusy», 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIACC

. bubnmmoteka — Bcé o nmpeamery «dusnkay. — Pexxum moctyma:
http://www.proshkolu.ru

2 BuaeoomnbIThl Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3 Equnast komutekius mudpoBeix 00pa3oBaTeNbHBIX PECYpCOB. — Pexum
noctyna: http://school- collection.edu.ru

4 VHuTepecHble MaTepHaIIbl K ypokaM (PU3UKH IO TeMaM; TECTHI TI0 TEMaM;
HarJsIIHBIE TOCOOus K ypokaM. — Peskum moctyma: http://class-fizika.narod.ru
5 Ludpossle oOpa3zoBareabHbIE pecypchl. — Pexum gocTtyna:
http://www.openclass.ru

6 DnexTpoHHbIe yueOHUKHU 10 (usuke. — Pexxum pocryna: http://www.fizika.ru



8 KITACC

1 bubmmoreka — Bc€ o npenmery «Puszukay. — Pexxum nocrymna:
http://www.proshkolu.ru

2 BuaeoomnbIThl Ha ypokax. — Pesxxum mocryma: http://fizika-class.narod.ru

3 Enunas xosutekuus mudpoBeIX 00pa3oBaTebHBIX PECYpCoB. — Pesxxum
noctyna: http://school- collection.edu.ru

4 VaTepecHble MaTepUAIIBl K ypoKaMm (PU3UKH [0 TeMaM; TECTHI TI0 TEMaM;
HarJsIHbIE TOCOOUs K ypokaM. — Peskum mocryma: http://class-fizika.narod.ru
5 Ludpossie oOpazoBaTenbHbIE pecypcebl. — Pexxum nocrymna:
http://www.openclass.ru

6 DnekTpoHHbIE Y4eOHUKH 110 pu3uke. — Pexxum mpoctyna: http:// www.fizika.ru

9 KJIACC

1 BuzeoonbiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2 ExauHas KoJuteKius UQpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pesxxum
noctyna: http://school- collection.edu.ru

3 UHTepecHble MaTepHalibl K ypokaM (DU3HMKH IO TEMaM; TECTHI I10 TEMaM;
HarJsIHbIe Toco0Ous K ypokaM. — Peskum moctyma: http://class-fizika.narod.ru

4 Iudposbie 00pa3oBaTelIbHBIC PeCcypchl. — PexxuM poctymna:
http://www.openclass.ru

5 DnekTpoHHble yueOHUKHU 1o pusuke. — Pexum nocryna: http://www.fizika.ru
6./lucranumnonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KI1acc.
CereBoe oOpa3oBaTenbHOe coobiecTBo. http://www.openclass.ru/node/109715
7 Enunas xosiekiust iU poBBIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8 denepasibHbIN LIEHTP UHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9 UnrtepHert ypok. http://interneturok.ru/ru/school/physics/

10 l'azera «1 cenTs0ps» Matepuainsl o ¢pusuke. http://archive.1september.ru/fiz
11 Aaumaruu ¢puzndeckux o0beKToB. http://physics.nad.ru/

12 XKuast husuka: odyuaromiast mporpamma. http://www.int-edu.ru/soft/fiz.html
13 ®wuznxka.ru. http://www.fizika.ru/



http://www.fizika.ru/
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