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HHOACHUTEJBbHAA 3AIIUCKA

[IporpamMma o pu3uke Ha ypoBHE OCHOBHOT'O OOIIET0 0Opa30BaHusl COCTAaBIEHA HA
OCHOBE ITOJIO’KEHUI U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHs Ha 6a30BOM YPOBHE OCHOBHOM
oOpa3zoBaTesbHOM nporpammel, npeacTaBieHHbIX B DI'OC 00O, a takxke ¢ yuéTom
(dbenepanpHOI paboueli TporpaMMbl BocIUTaHus M KOHIIENIIMY Tpeno1aBaHus y4eOHOTO
npeameta «PU3uKa.
CopneprkaHue mporpamMMsl 1o (Gpu3MKe HalpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYarOIIMXCSl M OPTaHU3ALNIO0 U3YYeHUs (PU3UKU Ha
NesITEIbHOCTHOM OoCcHOBE. B mporpamme 1o (hu3uke yduThIBAIOTCS BOZMOXKHOCTH Y4€OHOTO
npeameta B peanmzaiuu TpedoBanuii ®I'OC OO0 k TIaHupyeMbIM JTHYHOCTHBIM U
MeTanpeIMEeTHBIM pe3yIbTaTaM 00YUeHHUS, a TAKKE MEKIIPEIMETHBIE CBA3U
€CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEMETOB Ha YPOBHE OCHOBHOTO O0ILIEr0 00pa30BaHMUS.
[IporpamMma o pu3uke ycraHaBIMBAET paclpeieieHle yueOHOro MaTepuana 1o rojaam
o0yueHus (10 Ki1accam), IpeasiaraeT NpUMEpPHYIO MOCIE0BATEIbHOCTh U3YUEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOIO COJIEPKaHUs U YUETE BO3PACTHBIX
0COOCHHOCTEHN 00YUYarOIINXCA.
IIporpamma no ¢u3uke pa3padboTaHa ¢ IEIbI0 OKA3aHUS METOMYECKOMN MTOMOIIM YUUTEIIO
B CO3JIaHUH paboueii mporpaMMbl IO y4eOHOMY IIPEIMETY.
®du3uka SBISETCS CUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIBKY (PM3UYECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB M SIBJICHUN, H3y9aeMbIX XUMHEH,
Ouosoruei, actpoHoMHel 1 pu3NUecKoi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUHYIO
KapTUHY MUPA, IPEIOCTABIIAECT Haubojee iCHbIe 00pa3Iilbl IPUMEHEHHUS HAyYHOT'0 METO/1a
MO3HAHUS, TO €CTh CIIO0CO0a MOyYSHHUsI JOCTOBEPHBIX 3HAHUH O MUPE.
Opna 13 rIaBHBIX 337124 GU3NYECKOT0 00pa30BaHus B CTPYKType o0IIero oopa3oBaHus
COCTOHUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOI IPaMOTHOCTH U MHTEpECa K HAyKe Y
o0yJaromuxcs.
N3yuenue ¢pusnku Ha 6a30BOM YpOBHE IpEIoaraeT OBjlIaleHue CIEAYIOIUMHI
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO IPAMOTHOCTb:
® Hay4HO OOBICHSTH SIBICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
® UHTEPHPETHPOBATH JAHHBIE U UCIIOIb30BaTh HAyYHbIE JOKA3aTEIbCTBA IS
MOJTy9YEHUS BBIBOJIOB.
Henwn nzyvyeHus: GpU3MKA Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs OMPE/IEICHBI B
Konnenuuu npenoaaBanus yue6Horo npeamera «Pusnka» B 00pa3oBaTeNbHBIX OPraHU3aLUAX
Poccuiickoit @enepannu, peanu3yonux OCHOBHbIE 00I11€00pa3oBaTeIbHbIE IPOrPaMMBI,
yTBepkaEHHOM pemienreM Komnernu MunuctepcTsa npocsenieHus Poccutickoit @eaepanuu
(npotokon ot 3 nexadbps 2019 r. Ne TIK-4BH).
Henn nzyyenust pusukm:
® [pUOOpETeHHE UHTEPEca U CTPEMIJICHHUS 00YJAIOIINXCS K HAYIHOMY M3yYCHHUIO
MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

® pa3BUTHE NPEICTABICHUN O HAYYHOM METO/IE TIO3HAHUS U (POPMHPOBAHNE
HCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPY)KAOIINM SIBIICHHSIM;

e (QopmupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3yueHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHbBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEACTABICHUN O POIH (GUUKHU IS Pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® pa3BUTHE NPEJCTABICHUN O BO3MOXKHBIX cepax Oymaymien npodeccnoHaaIbHON
JIesTEIbHOCTH, CBSI3aHHOW ¢ (PM3MKOMN, IOATrOTOBKA K AaJIbHEHIIEMY 00yYEHHIO B 3TOM
HaIpPaBJICHUU.
JloCTIKEHHE ATHX 11eJIel mporpamMmsbl 1o (pU3HKe Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHust 00eCIIeUYnBaETCS PEIICHUEM CIISAYIONNX 3a/4a4.
® [pUOOpETeHHE 3HAHUI O JUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHHMUYECKHX,
TEIUIOBBIX, JIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
® IpUOOpETeHNE YMEHUH OMUCHIBATH U OOBSICHITH (DU3NIECKHE SBICHUS C
HCIIOJIb30BaHUEM TIOJYyYEHHBIX 3HAHMUI;
® OCBOCHME METOJIOB PEIICHUs MPOCTEHIINX PACYETHBIX 3374 C UCIIOJIb30BAHUEM
buznyeckux Mojenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUI HAOIIOJATh MPUPOHBIC IBJICHUS U BHITOIHATH OTIBITHI,
nabopaTopHble padOThl U HKCIIEPUMEHTAIILHBIC UCCIIEIOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENBHBIX TPHOOPOB;
® OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMaIUEe GU3MIECKOTO COJIepKaHUs, BKITIOUas
MH(POPMALIHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHAJIN3 U KPUTHUECKOE
OlICHUBaHHE MHPOPMALINH;
® 3HAKOMCTBO CO cepaMu MPo(heCcCHOHAIBHON 1eATEIbHOCTH, CBSI3aHHBIMU € (PU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKECHUAX (PU3HUECKON HAYKH.
Ha usyuyenue ¢puszuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIETO 00pa30OBaHMs
oTtBoUTCs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B HeZlen0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kimacce — 102 vaca (3 daca B HeZemio).

[penyaraemslii B mporpamMme no (u3uke nepeueHs 1ab0paTOPHBIX PadOT U ONBITOB HOCUT
PEKOMEHATENbHBIN XapaKTep, YUUTEINb 1e7IaeT BEIOOp MPOBEACHHS Ta00PaTOPHBIX padoT 1
OTIBITOB € YYETOM UHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJaromuXcsl, CIIUCKA SKCIEPUMEHTATBHBIX
3aJ]aHuil, Ipe/IyIaraeéMbIX B paMKaX OCHOBHOT'O F'OCYJapCTBEHHOI'0 SK3aMeHa M0 (H3HKe.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®Pu3nka u e€ posib B NO3HAHUH OKPY/KAIOLIEr0 MHPA.

®uznka — Hayka o npupoae. SBnenus npupoapl. Pu3ndeckre ABICHNS: MEXAaHUYECKUE,
TEIUIOBBIE, AEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbL. M3mepenne ¢puzndyecknx BennunH. Puzndeckue npudopsl.
[TorpemHOCTh M3MEpeHUid. Mex1yHapoHasi CUCTEMA €IMHUIL.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAyKH U3Yy4datoT npupoay. EctecTBeHHO-HAYUHBII
METO/]1 TO3HAHUS: HAOII0eHIE, TOCTAaHOBKA HAyYHOI'O0 BOIIPOCA, BHIBUKEHHUE TUIIOTES,
HKCHEPUMEHT IO IIPOBEPKE MMIIOTE3, 00BSICHEHNE HAa0It01aeMoro siBiieHus. Onucanue
(U3NYECKUX SIBIICHUH C TIOMOIIBIO MOJETICH.

emoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, NEKTPHUUECKUE, MATHUTHBIE, CBETOBbIE SBJICHHS.

2. ®uznyeckue NpuOOPHI U MPOIIeypa MPsIMBIX U3MEPEHNUI aHAJIOTOBBIM U IIH(PPOBBIM

npudopom.

Jlabopamopnuie pabomul u onvimel.

OnpenesneHue LeHbl JeNeHNs HIKalIbl K3MEPUTEIBHOTO MPHOOpa.
N3mepenue pacCTosTHUM.

N3mepenne 06bEMa )KUIKOCTH U TBEPIOTO Tema.

Onpenenenue pasMepoB MAIBIX TEJ.

o wbdE

N3mepenue temnepaTypbl Ipy MOMOIIH KUIKOCTHOTO TEPMOMETPA U TaTYHKA
TEMIIepaTypHhI.
6. TIpoBemeHne UCCIICIOBAHMS 11O TIPOBEPKE TUITOTE3BI: TATBHOCTD MOJIETA IIAPHKA,
MyHIEHHOTO TOPU30HTANLHO, TEM OO0JIbIIIE, 4UeM OOJIbIlIe BHICOTA MTyCKa.

Paznean 2. [lepBoHayajibHbIe CBeIeHUS 0 CTPOCHHUH BelIeCTBA.

CrtpoeHue BemiecTBa: aTOMbI M MOJIEKYJIbL, X pa3Mepbl. ONbITHL, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBroxenue gacTtuil BeniecTBa. CBsI3b CKOPOCTHU ABUKEHUS YACTHI] C TEMIIEPATYPOH.
BpoynoBckoe nBuwxkenue, nuddysusa. BzanmoaeiicTBie yacTull BelecTBa: MpUTSKEHHE U
OTTaJIKUBAHUE.

ArperaTHbBIE COCTOSIHHSI BEIIECTBA: CTPOSHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(kpucTamuueckux) Tei. B3auMocBsI3b MEXy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX @TOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBL.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JABHKCHHS.

2. HaGmogenue nuddysun.

3. HabOmroneHnwue siBieHUN, OOBSICHSIFOIIUXCS MPUTSKCHHEM WU OTTAIKHBAHHEM YaCTHII

BEIIECTBA.

Jlabopamopnuie pabomul u onvimel.

1. Oruenka quameTpa aToMa METOJIOM PSIOB (C HCIoIb30BaHueM (poTorpaduwii).

2. OmbITH IO HAOTIOACHHIO TEIJIOBOTO PACIIUPEHHUS T'a30B.

3. OmnbIThl O 0OHAPYKEHUIO ACHCTBHSI CUII MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHue U B3auUMOAeiiCTBHE TeJl.



Mexannyeckoe ABUxkeHUE. PaBHOMepHOE U HepaBHOMEpHOE BHXeHHE. CKOPOCTb.
CpenHsist cCKopocTb IIPY HEPAaBHOMEPHOM JBMKEHUU. Pacu€T myTu U BpeMEHU JBUKECHHUSL.

SBnenne nHepuun. 3aKoH MHEpUMU. B3anmoaencTBre Ten Kak MPUIMHA U3MEHEHUS
CKOPOCTH JIBKEHHUS Tell. Macca kak mepa nHepTHocTH Tena. [lnoTHocTs BeniecTBa. CBs3b
IUIOTHOCTH C KOJTMYECTBOM MOJICKYJ B €JMHULIC 00bEMA BEIIECTBA.

Cuita Kak XapakTepUCTHKA B3auMoiercTBus Tes. Cuila ynpyrocTy 1 3aKoH ['yka.
N3mepenue cuiibl ¢ TOMOLIBIO TUHAMOMETpA. SIBlIeHrEe TATOTeHUs U cuiia TshkecTu. Cuna
TSKECTH Ha ApYyrux miaHerax. Bec rena. Heecomocts. CrokeHue cuil, HalpaBJE€HHBIX 110
oaHoI npsiMoi. PaBHozaelcTByromas cuil. Cuia TpeHus. TpeHrue CKOIbKEHUS U TPEHHUE MOKOSI.
TpeHune B npupoJie U TEXHUKE.

Jemoncmpayuu.

HabmroieHne MexaHU4ecKoro JIBHKEHHS Tena.

N3mepenune ckopocTy MPSIMOIMHENHOTO JBH)KEHUS.
Hab6untoienue siBeHUs] HHEPIUH.

HaGntoneHne u3MeHeHus: CKOPOCTH MPH B3aUMOIEHCTBUH Tell.
CpaBHeHue mMacc 110 B3aUMOJIEHCTBUIO TEL.

Ciio’)keHue Cuil, HalpaBJICHHBIX IO OJHOM MPSAMOIA.

ook wbhE

Jlabopamopnuie pabomul u onvimel.

1. Omnpenenenue ckOpocTH PaBHOMEPHOI'O ABM)KEHUS (IIapUKa B )KUJIKOCTH, MOAEIIN
JIEKTPUUECKOr0 aBTOMOOMJISL U TaK Jlajee).

2. OmpeneneHue cpegHel CKOPOCTH CKOJIBKEHHUS OpyCcKa MU apyKa 0 HAKIOHHON
IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OrBIThl, AEMOHCTPHPYIOIIUE 3aBUCUMOCTb PACTSHKEHUS (IeOpMalni) MPYKUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OmnBbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHSI OT Beca Teja U
XapakTepa CONPHUKACAIOUINXCS TOBEPXHOCTEH.

Pasnen 4. laBieHue TBEPABIX TeJl, KUAKOCTENH U Ira3oB.

Hasnenue. CriocoObl yMEHBIICHUS U YBEJIMYeHUS JaBiieHus. [lapnenue ra3a. 3aBUCUMOCTh
naBieHus raza ot o0béma, TeMieparypsl. [lepenaua gaBneHus TBEPABIMU TEIaMU, KUIKOCTIMU
n razamu. 3akoH [lackans. [lTneBMaTHUeckre MalIMHbI. 3aBUCUMOCTD 1aBICHUS )KUJKOCTH OT
riyounsl. ['unpocrarnyeckuii napagokce. CooOuraromuecs cocynbl. [ napasianueckue
MEXaHU3MBI.

Atmocdepa 3emin u atMocdepHoe aBieHne. [IpuuuHsbl cyliecTBOBaHHUS BO3AYIIHOM
o6osouku 3emiu. OneiT Toppuuennu. M3meperne atMocepHOTo aBIeHUs. 3aBUCUMOCTh
aTMOC(EPHOro AAaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. IIpubopsl 1u1a nsmMepenus
aTMOC(EpHOTro AaBICHHUS.

JleiicTBHE )KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJO. BriTankuBaromas (apxumen0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIEpaTyphl.

Ilepenaya naBineHus JKUIKOCTBIO U Fa30M.
Coob1maroniuecs: CoCybl.

I'mppasnnueckuil npecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO JaBJICHUS.

ok wbdE



6. 3aBHCHMOCTH BBHITAIKHBAIOUICH CUIIBI OT 00bEMA MOTPYKEHHON YaCcTH Tella U
IUIOTHOCTH YKUJKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOIICH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcnoswue mnaBaHus Tell: MJIaBaHUE WIH MOTPY)KEHUE T B 3aBUCUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH TeJa U )KUIAKOCTH.

Jlabopamopusie padbomot u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJI€ OT 00bEMa MOTPYKEHHOM B AKHUIKOCTb
4acTH Tella.

2. OrmpeneneHne BRITATKUBAIONIEH CHJIBI, JCHCTBYIOIIECH HA TEJO, MOTPYXEHHOE B
AKHUJIKOCTb.

3. TIpoBepka HE3aBHCHMOCTH BBHITAIKUBAIONICH CHIIBI, ICWCTBYIOIICH Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.

4. OnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUIIBL, AEHCTBYIOLIEH Ha
TEJO B )KUJKOCTH, OT 00bEMA MOTPYKEHHON B )KUJIKOCTh YACTH TeJla U OT INIOTHOCTH
KHUJIKOCTH.

5. KonctpynpoBanue apeoMeTpa Uil KOHCTPYMPOBAHUE JIOAKU U ONpesIeIeHUE €€
TPY30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPrusl.

Mexannueckas paboTta. MOLIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, 6JI0K, HAKIOHHAs TIIOCKOCTb. [IpaBuiio paBHOBeCHs
poruara. [IpuMeneHne nmpaBuia paBHOBECHS pblyara K 0J0Ky. «30J0T0€ MPAaBUIIO» MEXaHUKH.
KII/I npocThix MmexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunyeckast sHeprusi. Kunernueckas u noreHuuanpHas sueprus. [Ipespamnienue
OJIHOT'O BU/Ia MEXaHUUECKON 3HEPTUHU B APYroil. 3aKOH COXpAaHEHUS SHEPTUH B MEXAHHUKE.

Jemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie padomot u onvimel.

1. Ompenenenue paboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBH)KEHUU Tella MO
TOPU30HTAJIHON MOBEPXHOCTH.

2. HccrnenoBanue ycIIOBHIA paBHOBECHS pblyara.

3. Hsmepenne KIIJI HaKIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUUYECKOM SHEPTUH.
8 KJIACC

Pa3nes 6. TensioBble siBJIeHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTPOCHHMS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYJI. ONBIThI, TOATBEPK/IAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOU TEOPHH.

Monenu TBEpIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOsIHUI BemlecTBa. Kpucraninueckue u
amop®usbie Tena. OObSICHEHHE CBOMCTB ra30B, JKUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOXKCHHMA
MOJIEKYJISIPHO--KMHETHYeCKOM Teopun. CMadyrBaHUe U KallWUIIpHBIE siBJeHus. TernoBoe
pacUIMpeHHe U CKaTue.

Temneparypa. CBsi3b TEMIIEPATYpPhI CO CKOPOCTHIO TEIUIOBOTO IBUKEHUS YACTHIL.
Buytpennss sneprus. CriocoObl U3MEHEHUS! BHYTPEHHEH SHEpruu: Temonepeaada u
coBeplieHre padboThl. Bubl Temonepeaadn: TErIONPOBOIHOCTh, KOHBEKIIHS, U3IyYCHHUE.



KonnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTD BELIECTBA. T eMI000MeH U TEeTI0BOe
paBHOBecHue. YpaBHEHHE TEIUIOBOTrO OanaHca. [InaBneHue u oTBepaeBaHNe KPUCTATUTUIECKUX
BEIIECTB. Y eiabpHas TerioTa rmasienus. [lapoodpasoBanue u kouaeHcanuys. Mcnapenue.
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus. 3aBUCUMOCTb TEMIEPATypPhl KUIIEHUS OT
aTMoc(epHOTo TaBIeHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CrOPAHUS.

[Tpunuuns! padotsl Ternobix Asurareneii KITJ[ reroBoro asurarens. Tennoele
JIBUTATEJH U 3aLIUTa OKPYKAKOLIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPALICHHS SHEPTUH B TEIUIOBBIX IPOIECCAX.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBUKEHUSI.
Ha6monenue nuddy3um.
Hab6umoienue siBneHni cMauynMBaHus U KaMWUISIPHBIX SIBJICHUM.
HabGmroieHre TemioBoro pacimpeHus Tei.
N3MmeHeHne naBieHus ra3a nIpyu U3MEHEHHUH 00bEMA U HAarPEBAHUU U OXJIAKICHHH.
[IpaBuna uzMepeHus TeMIepaTyphbl.
Buns! Tenonepenaum.
OxJaxaeHne Ipy COBEPIICHUN PAOOTHI.
Harpesanue npu coBepiiieHUN padOThl BHEITHUMH CHIIAMHU.
10 CpaBHeHue TEMI0EMKOCTEN pa3InYHbIX BELLIECTB.
11. HaGmroieHre KUTICHHUS.
12. HabGmroieHre OCTOSTHCTBA TEMIIEPATyphl MPH TUIaBIICHUH.
13. Moienu TeIIOBbIX JBUTATEICH.
Jlabopamopusie padbomot u onvimel.
OnbITHI 110 OOHAPYKEHUIO EHCTBUS CHII MOJICKYIISIPHOTO TPUTSIKECHHUS.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MM caxapa.
OnpIThI 110 HAOJIOEHUIO TEIIOBOTO PACIIMPEHHSI Ta30B, JKUIKOCTEH U TBEPIBIX TeEJl.
Onpenenenre JaBlIeHUs BO3ayxa B OaJUIOHE IITPHIIA.
OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTbH JIaBJICHHS BO3/yXa OT €ro 00bhEMa u
HarpeBaHUs WU OXJIAKICHHUS.
6. IIpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHUIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TEMITepaTypHhI.

7. Habmronenue n3MeHeHUs BHYTPEHHEH SHEPTUU Tesa B pe3ysbTaTe TeIuionepe1ad u

paboOThI BHEIITHUX CHII.

8. HccnenoBaHue SBICHUS TEIUIOOOMEHA IMPH CMEITUBAHUY XOJIOJHON M TOPSTYEH BOJIBI.

9. OmnpeneneHre KOIMYECTBA TETIIOTHI, MOJIYYEHHOTO BOJIOH MPU TETIIOOOMEHE ¢

HArpeThiM METAJUTMUYECKUM IHIIMHIPOM.

10. Ompenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporiecca HCIIapeHusl.

12. OnpenienieHNe OTHOCUTEBHOMN BIIAKHOCTH BO3/TyXa.

13. OmnpeneneHue yaensHOM TEIUIOTHI TUIABJICHUS JIb/IA.

Pa3nes 7. DiieKkTpu4ecKHe 1 MATHUTHBIC SIBJICHUS.

DnexTpuzanus Tei. J[Ba pona aneKTpuiecKux 3apsaaoB. B3anmoaelicTBrue 3apsiKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHSI 3apSXKEHHBIX TEJ OT BETHUUHBI
3apsiIOB U PACCTOSIHUS MEXKIY TEJIAMM).

©CoN O~ LDE
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Dnektpuueckoe nose. Hanpsx€HHoCTh 35ekTpuyeckoro nois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX NT0JIEN (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsioB. DJIEMEHTAPHBIN SJIEKTpudYecKuid 3apsan. CrtpoeHue
atoma. [I[poBOIHUKY U ANAIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUI TOK. YCIIOBUS CYUIECTBOBAHUS DJIEKTpUUECKOro Toka. VcTounuku
MOCTOSTHHOTO TOKa. JIEMCTBHUS DJIEKTPHUUECKOTO TOKa (TETJIOBOE, XMMHYECKOE, MAarHHUTHOE).
DIIEKTPUUYECKUI TOK B )KUJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpudyeckoe HampspbkeHue. ConpoTHBIIEHUE
NMPOBOJHUKA. YJIETbHOE COMPOTUBICHUE BemiecTBa. 3akoH Owma Ui ydacTKa IemH.
[locnenoBarenbHOE U NapaIEIbHOE COEAUHEHUE TPOBOJHUKOB.

PaGota 1 MoIIHOCTD 3MeKTpUUecKoro Toka. 3akoH Jxoyns—JIeHna. DnekTpuueckue 1enu
Y IOTpeOUTENH SIEKTPUUECKOM 2Hepruu B ObITy. KopoTkoe 3aMbIkaHHeE.

IlocTossHHBIE MarHuTHL. B3anmMoAeMcTBHE ITOCTOSHHBIX MArHHTOB. MarumTHOE MoJe.
MaruauTHOo€ noJie 3eMJIM U €ro 3Ha4eHue U1 KU3HU Ha 3emie. OnbIT Dpcrega. MarHuTHoe mose
3JIEKTPUYECKOro ToKa. [I[puMeHeHne 3MeKTpOMaraiuToB B TeXHUKe. [[eficTBUe MarHUTHOTO MOJIs
Ha TIPOBOJJHUK C TOKOM. OJEKTPOJBHUIaTelib TMOCTOSHHOrO ToKa. Mcmosb3oBaHue
3JIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel  @apanes. SBneHue siekTpoMarHuTHOM  uHAyKUMH. [IpaBuno  Jlenna.
OnexrporeHepatop. CrocoObl TONyYEHUS AJICKTPUYCCKOW SHEPruu. JEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DJIeKTpU3anus Tel.
JIBa posia 37€KTPUUECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEll.
YCTpOUCTBO U JEHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT UHTYKIIHS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY U JUATEKTPUKH.
MoaenvupoBaHU€e CUIOBBIX JIUHHUM 3JIEKTPUUECKOTO OIS,
HcToYHNKY TOCTOSHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DIEKTPUUECKUMN TOK B KHUIKOCTH.
. ['a30BbIi1 pa3psn.
. I3MepeHue cuiibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUYECKOT0 HAMPSHKEHUSI BOJTITMETPOM.
. PeoctaT u Mara3uH cCOnpoTHBIEHUM.
. B3anMoelcTBre NOCTOSTHHBIX MAarHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTHU Pa3eIeHHsI MOJI0COB MArHUTA.
. MopaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT DpcTena.
. MarnuTHoOe noJjie Toka. DJIEeKTPOMAarHmr.
. JlelicTBHE MarHuTHOTO MOJIsI HA MPOBOJHUK C TOKOM.
. DJIEKTPOJBUraTeIIb MOCTOSHHOTO TOKA.
. UccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHTYKLIVH.
. Onbrter Dapagest.
. 3aBUCUMOCTb HaIpPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHMS.

CoNO~LDdDE
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. DIEKTpOreHepaTop NOCTOSTHHOIO TOKA.



Jlabopamopnuie pabomul u onvimel.

OnbITHI 110 HAOTIOICHUIO SJIEKTPU3AMHU Tl HHIIYKITUECH U TPH COPUKOCHOBEHUH.

HccnenoBanue ASHCTBUS AIEKTPUIECKOTO TOJISI HA TPOBOTHUKH M TUDJIEKTPUKH.

COopka u mpoBepKa padOThHI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

H3mepenue u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO YEPE3 PESUCTOP, OT COMPOTUBICHUS

pe3ucTopa U HalpsKEHHs] Ha PE3UCTOpE.

7. OmbITBb, JEMOHCTPUPYIOIIUME  3aBUCUMOCTbh  3JIEKTPUYECKOTO  COMPOTUBIICHUS
MPOBOJHHUKA OT €ro JJIMHBI, IJIOLIAU ONEPEYHOr0 CEUCHHs U MaTepuara.

8. TlpoBepka mpaBwia CIOKCHUS HANPsDKCHUH TIPH TOCIICOBATCILHOM COCTUHCHHH

ok wnE

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia JiIsi CUJIBI TOKA MPH MapaUIETHbHOM COSIMHEHUN PE3HUCTOPOB.
10. Onpenenenue paboOThI MEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. OnpeneneHrie MOLTHOCTH MEKTPUUECKOTO TOKA, BBIZENIAEMON Ha PE3UCTOPE.
12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Yepe3 JIAMIOYKY, OT HANPsIKCHHUS
Ha Heu.
13. Onpenenenue KIIJ[ HarpeBaress.
14. VccnenoBaHre MarHUTHOTO B3aUMOZCHCTBUS MIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MarHMTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB NpH HUX OOBEAMHEHUU U
pazJieNeHun.
16. UccnenoBanue IeWCTBUS IEKTPUICCKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHIIBI B3aUMOJCHCTBUS KATYIIIKU C TOKOM H
MarHuTa OT CHJIbI TOKA U HAIpaBJICHUS TOKA B KaTYIIKE.
18. M3y4yenne aeiicTBUS MATHUTHOTO TTOJISI HA TPOBOTHHUK C TOKOM.
19. KonctpyupoBanue u u3yuyeHue padoThl SJEKTPOIBUTATEIS.
20. Uzmepenue KI1J] anexTpoaBUraTenbHON YCTaHOBKH.
21. OnbITHl 1O HMCCIIEOBAHUIO SIBICHUS AJIEKTPOMATHUTHOW WHIYKIMH: HCCIIEAOBAaHUE
U3MEHEHUI 3HAYEHUS ¥ HAIpPaBJICHUS UHIYKIIMOHHOIO TOKA.
9 KJIACC

Pa3nes 8. Mexanndeckue siBJICHUS.

Mexannueckoe aBmkeHune. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIHHOCTH
MEXaHWYECKOr0 JIBI)KEHMs. PaBHOMepHOe mpsMoOiMHEHHOe aBMXeHue. HepaBHomepHOe
npsiMoJiuHeiHoe ABMkeHue. CpenHssi U MTHOBEHHasT CKOPOCTh Tejla INpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE TpsAMOHHEeHOe ABuxkeHne. CBoOoaHoe najeHue. OnbIThl
lNanuies.

PaBHOMepHOE nBIXKEHUE MO OKpyKHOCTH. Ilepuon u yactora oOpamienus. Jluneitnas u
YIJ10Basi CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHUE.

[lepBbiit 3akoH HprotoHa. Bropoii 3axkoH Hetorona. Tperuit 3akoH Herotona. [IpuHiumn
CYNEPIIO3ULIMH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: CWia TPEHHS CKOJIBKEHUS, CUJIa TPEHUs
TIOKOSI, IPYTH€ BUJIbI TPEHHUSI.



Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpPEHUE CBOOOIHOTO TaJICHUS.
JBwxenue taHetr Bokpyr Connma. IlepBas kocmuueckass ckopoctb. HeecomocTh u
Meperpy3KH.

PaBHOBecue mMaTepuanbHOU TOUKH. AOCOTIOTHO TBEpP0€ Teno. PaBHOBecue TBEpaOTO Tena
C 3aKpEIUIEHHOW OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3meHenne umnyinbca. MMmynbe cuiibl. 3aKOH COXPaHEHMsI MMITYJIbCA.
PeakTuBHOE ABUKECHUE.
Mexanuueckass pabora U MOIIHOCTh. PaboTa cuil TSDKECTH, ynpyroctH, TpeHus. CBs3b

SHEPTUu

u pa6OTBI. HOTGHHI/IaJ'IbHaH OHEpIrusa TEjla, NOAHATOrO Haad IOBEPXHOCTBIO 3EMIIH.

[loTenumanpHas 3Heprus ckarol npyxxkunbl. Kunetuueckas sneprus. Teopema 0 KUHETHYECKOM
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW YHEPTUH.

Jemoncmpayuu.

1. HaOmroneHue MEXaHWYECKOTO IBKEHHUS Tella OTHOCUTENIHHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHME TyTeW W TPACKTOPHM JIBMXKCHHS OJIHOTO M TOTO XK€ TeJla OTHOCHTEILHO
pa3HBIX TEJl OTCUETA.

3. H3mepeHune CKOpOCTH U YyCKOPEHUS MPSMOIUHEHHOTO TBU)KEHUSI.

4. HccnenoaHue NpU3HAKOB PAaBHOYCKOPEHHOTO JBMKEHHUSL.

5. Habmronenue ABMKEHHS TeIa MO OKPYKHOCTH.

6. HaOmoneHne MexaHUYECKUX SBICHHUH, TPOUCXOIAIINX B cucTeMe oTcuéra «Temexka
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENILHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHUS TeJla OT MAcChl T€JIa U ACUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOmonenne paBeHCTBa CHIT IPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Teja MpH YCKOPEHHOM JBHKECHHH.

10. Ilepenaya umMmysabca Ipy B3aUMOJICHCTBUH TEII.

11. [IpeoOpa3oBaHust SHEPTUU IPU B3aUMOIECHCTBUU TEI.

12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOEHCTBUM.

13. CoxpaHeHnue UMITyJIbCa P AOCOIIOTHO YIIPYrOM B3aUMOJICHCTBUN.

14. HaGmroieHre peakTUBHOTO JABUKCHUS.

15. CoxpaHeHnue MEXaHU4YECKOM HEPruM PU CBOOOTHOM Ma/ICHUH.

16. CoxpaHeHne MEXaHUIECKON SHEPTUH MTPH ABIKEHHUH Tella O ICHCTBUEM MPYKHHEI.

Jlabopamopnuie pabomul u onvimel.

1. KoHcTpynpoBaHue Tpakra Juisi pa3roHa U JAJbHEWIIET0 PaBHOMEPHOI'O IBMKCHUS
LIapyKa UIH TEJIEKKH.

2. Ompenenenue cpelHeil CKOPOCTH CKOJIBKEHHUS OpycKa WM JABWKEHMs LIapUKa I10
HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHue yCKOpPEeHHUs Tela IPU PAaBHOYCKOPEHHOM JBM)KEHUM II0 HAKJIOHHOH
IUIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITYyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBM)KEHUU 0e3
HayalbHOM CKOPOCTH.

5. IIpoBepka TruMOTE3bl: €CIIM TNPU PABHOYCKOPEHHOM JBM)KEHUH Oe€3 HadaJabHON
CKOPOCTH IyTH OTHOCSATCS KakK psijJi HEUETHBIX 4YHUCEN, TO COOTBETCTBYIOIINE
IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. HccrenoBanue 3aBHCHUMOCTH CHJIBI TPEHHMS CKOJIBKEHHS OT CHJIBI HOPMAaJbHOTO
JTaBJICHMUS.

7. Omnpenenenue k03P PUIHEHTA TPEHUS CKOTbKEHUS.

8. Ompenenenue KECTKOCTH MPY>KUHBL.



9.

Onpez[eneHI/Ie pa6OTBI CHUJIbl TPCHHUA IpU PABHOMCPHOM [JBHKCHHUH TCJla II0
FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.

10. OmpentenieHue pabOTHI CHIIBI YIIPYTOCTH TIPU TMOABEME Tpy3a C HCIOIH30BAaHHEM

HCIIOABHXKHOI'O U IMMOJABUXKHOI'O OJIOKOB.

11. M3yueHue 3akO0HA COXPAHEHUS SHEPTHH.

Pa3nesn 9. Mexannueckue KoJjie0aHUsI U BOJIHBI.

KonebarenbHoe nBuxeHue. OCHOBHbBIE XapaKTEPUCTHKH KOJIE€OaHWIA: MEpHO, 4acToTa,
aMIuTyna. MareMaTudecKuil W NPYKUHHBIA MasTHUKM. [IpeBpamieHuwe sHeprum Ipu
KoJIe0aTeIbHOM JIBUKEHHUU.

3aryxaromue kosnebanus. BeinyxkneHHble kojeOanus. Pezonanc. MexaHuyeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BoJiH. [IpoJjosibHbBIE U MONepeyHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTh

e€ pacnpocTpaHeHus. MexaHUYeCcKue BOJIHBI B TBEPIOM Tejle, CEHCMUUYECKUE BOJIHBL.
3ByK. I'poMKOCTB 3ByKa 1 BbIcOTa ToHA. OTpakeHHe 3ByKa. MH(pa3ByK U yabTpa3BYyK.

emoncmpayuu.

1. HaGmroneHue koneOaHuil TN MO 1eHCTBUEM CHIIBI TSHXKECTH U CHIIBI YIIPYTOCTH.

2. HabGmrogenue konebaHull Tpy3a HA HUTH U HA TIPYXKHHE.

3. HaOmronenue BEIHYXACHHBIX KOJIeOaHUI 1 pe30HaHca.

4. PacnpocTpaHeHHe IPOJOIbHBIX U TIONEPEYHBIX BOJIH (Ha MOJEIN).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopusie padomot u onvimel.

1. OmpeneneHue YaCTOTHI U TIEPHOA KOJICOAHNI MaTEMAaTHUECKOTO MasiTHUKA.

2. OmpepeneHre 4acTOTHI U MEpUO/Ia KONeOaHUH MPY>KUHHOTO MasgTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH IMEpHOJa KOleOaHWN IMOABEIICHHOTO K HHUTH Tpy3a OT
JUTHHBI HATH.

4. HWccnenoBaHue 3aBHCHUMOCTH TepHoJa KojeOaHUW MPY>KUHHOTO MasTHHKA OT MaccChl
rpys3a.

5. IlpoBepka HE3aBUCMMOCTH IepHoAa KoJieOaHWH Trpy3a, MOJBELIEHHOTO K HHUTH, OT
MAaccChlI Tpy3a.

6. OmnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh TEpUOJa KOJICOAHWH MPYKHHHOTO
MasiTHUKa OT MAcChl Tpy3a U KECTKOCTU MPYKUHBL.

7. W3mepeHue yCKOpeHHsI CBOOOIHOTO MaICHUSI.

Pazjnen 10. DiaeKTpOMarHuTHoe 1moJie M 3J1eKTPOMarHuTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOWCTBA SJIEKTPOMArHUTHBIX
BOJH. [IIkaia anexkTpoMarHuTHBIX BOJH. MCIIO/IB30BaHUE AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEBIE cBOiicTBa cBeTa.

Jlabopamopusie pabomot u onvimel.

1.

H3y4deHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBbIe IBJIEHHS.
JlyueBasg moxens cBera. Mctounuku cera. lIpsMonauMHEWHOE pacnpOCTpaHEHUE CBETA.
3atmenust Connua u JIynsl. Otpaxenue cBera. [lnockoe 3epkano. 3akOH OTpaKE€HUs CBETA.



HpCJ'IOMJ'ICHI/IC cBeTa. 3aKOH MMPCIIOMJICHUS CBETA. ITonHoe BHYTPCHHCC OTPAKCHUC CBCTA.

Hcnonp30BaHue OJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JInnza. Xox nydeit B nmu3e. Onrtuyeckas cucreMa ¢oTroamnmnapara, MHUKpOCKONa u
Teneckona. I'a3 kak ontudeckas cuctema. bim3opykocTs U JanbHO30PKOCTb.

Paznoxenne 6enoro cBeta B ciekTp. Onbitel HptoToHa. ClioskeHUE CIIEKTPaIbHBIX 1BETOB.
Jucnepcus cera.

Hemoncmpauuu.

©CooNoOR~LDdDE

[IpssmMosinHETHOE PacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

Iony4yenue n300pakeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTHyeckuil CBETOBOL.

Xon ny4eil B coOMparolei JINH3e.

XoJ Ty4dei B pacCEeUBAlOIEH JIMH3E.

[Nony4yeHnue n300paXkeHU C TOMOIIBIO JIMH3.

[punun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogens riaza.

11. PaznoxkeHue 6enoro cBeTa B CIIEKT).

12. Tlomydenue 6enoro cBeTa Npu CIIOKEHUH CBETA Pa3HBIX [BETOB.
Jlabopamopnuie padbomul u onvimel.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHUSI CBETOBOTO JIyda OT YIiia MaeHHs.
N3yueHne xapakTepUCTHK H300paXKeHUs TIPEMETa B ITIOCKOM 3epKajle.
HccnenoBanue 3aBUCUMOCTH yIJIa MPEIIOMIICHHS CBETOBOTO Jyda OT yIJia IMajeHHs Ha
TPaHUIIEC «BO3TyX—CTEKIO».

[Tomyyenue n300pakeHH ¢ TOMOIIIBIO COOMPAOIICH JTNH3HI.

Onpenenenrie GOKYCHOTO PacCTOSHUS M ONTHUECKON CHIIBI COOMPAIOIIEH JINH3HI.
OMnBITHI IO Pa3IOKEHUIO OENIOro CBETa B CIIEKTP.

OnbITEl O BOCHPHATHIO I[BETA MPEIMETOB TPU HX HAOIIOJCHUH Yepe3 I[BETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBbIe AIBJIEHUS.
Omneitel Pezepdopaa u ruranerapras mozenb aroma. Mojens atoma bopa. Mcnyckanue u

IIOTJIOIICHUEC CBCTA aTOMOM. KBanrtel. JInneiiuateie CIICKTPBHI.

PanmnoaktuBHOCTE. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE AaTOMHOTO Sfpa.
Hyxnonnas monens aromHoro siapa. M3oromsl. PaanoaktuBHble mpeBpaimeHus. Ilepuon
noJiypacmaja aTOMHBIX sIep.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsSA0BOTO U MAaCCOBOTO YHMCEN. DHEPTHS CBS3U
aTOMHBIX siep. CBs3b maccel M SHepruu. Peakiuu cuHTe3a U jAeneHus saep. McTouHukm
sHepruu CoJiHLA U 3BE3 .

Snepnas sHepretuka. JleiicTBUs paAOAaKTUBHBIX U3TyUYE€HUH HA KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

Uk whRE

CrieKTphl U37Ty4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyHbIX I'a30B.

CrnexTp BoJiopoJa.

Hab6umonnenue tpekoB B kamepe BuibcoHa.

PaGota cuéTunka HOHU3UPYIOIINUX U3ITYICHHIH.

Peructpanus nznydeHust NpupoaHbIX MUHEPAJIOB U IPOAYKTOB.



Jlabopamopnuie pabomul u onvimel.

1. HaOnroneHue CIJIONIHBIX M TMHEWYATHIX CIIEKTPOB U3IY4YCHUSI.

2. HccrenoBaHue TPEKOB: M3MEPEHUE DSHEPTHMHM YACTHUIBI 110 TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. HW3mepeHue paaroakTUBHOTO (oHA.

IHoBTOpPHTEIBbHO-00001IAKO U MOYJIb.

[ToBTOpUTENBHO--0000IAOIMIA  MOAYIb MpeJHa3HaueH Ui CHCTEMaTU3alud U
0000IIeHNsT TPEAMETHOTO COJICPKAHUSI M OTIBITA JESTEILHOCTH, IPHOOPETEHHOTO NP U3YYCHUU
BCEro Kypca (pU3MKH, a Takke AJs MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY I10
¢bu3uke a1 00yJarOUIMXCsl, BRIOPABIIUX 3TOT Y4eOHBIN MpeaMeT.

[lpy w3ydeHWW [MAHHOTO MOXYJS PEATM3YIOTCS M CHCTEMATH3HPYIOTCS  BUJIBI
NeSATEIbHOCTH, HAa OCHOBE KOTOpBIX oOOecreuuBaeTcs JOCTHKEHME NPEAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yabTaToB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAay4YHas
IPaMOTHOCTh. OCBOEHUE HAYYHBIX METOAOB HCCIIENOBaHMS SBJICHUA MPUPOJBI M TEXHUKH,
OBJI/ICHUE YMEHHUSAMHU OOBACHATh (PU3MUECKUE SIBICHUS, NPUMEHSSA IOJIyYeHHbIE 3HAHMUSA,
peraTh 3a/1a4M, B TOM YHUCIIe KAYeCTBEHHBIEC U SKCIIEPHUMEHTAIIbHBIC.

[IpuHIMNMAIBHO AESTEIbHOCTHBIN XapakTep JAaHHOTO pa3jieNa pean3yercs 3a CuéT TOoro,
YTO 00y4arolrecs BhIMOIHAIOT 3aJaH1s, B KOTOPBIX UM IpeiaraeTcs:

Ha OCHOBE IOJIYYE€HHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKpY’Kalollei MpUpo/ie U MOBCEIHEBHON )KU3HU;

WCIOJIb30BaTh HAYYHBIE METO/bI UCCICAOBAaHUA (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKH THITOTE3 U TIOTYICHHUS TEOPETHIECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBbl HauOoJjiee BaXKHBIX JOCTHKEHMH COBPEMEHHBIX TEXHOJIOTHiA,
HampuMep, MPAKTHYECKOTO HCIIOIb30BAaHUS PA3JIMYHBIX HMCTOYHHKOB JHEPrUUM HA OCHOBE
3aKOHa MPEBPANICHUS U COXPAHEHUS BCEX N3BECTHBIX BHIOB YHEPTHH.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3ydyenne ¢u3nku Ha YypOBHE OCHOBHOTO OOMIEr0 OOpa3oBaHMs HAMpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IMPECAMCETHBIX 06pa3OBaTeHBHBIX PC3yJIbTATOB.

B pesynpraTe w3ydeHHs (QU3NKM HA YpPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs Y
oOyuatorerocs OyayT copMUPOBAHBI CIEAYIONIUE TNYHOCTHBIC PE3yAbTaThl B YACTHU:

e 1) naTpHOTHYeCKOr0 BOCIIUTAHUS:

® - IIPOSIBJICHHE MHTEPECAa K WCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOW (pr3mdeckoin
HayKH;

® - [[EHHOCTHOE OTHOIICHHUE K JIOCTHKCHUSAM POCCHUCKUX YUEHBIX --(DU3HUKOB;

e 2) rpa’maaHCKoOro u AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIE€HUU OOLIECTBEHHO 3HAYMMBIX M STHUYECKHX
npo0JieM, CBS3aHHBIX C TPAKTHYECKUM MTPUMEHEHHUEM JOCTHKECHUN (DU3HUKY;

® - 0CO3HaHHE BaXHOCTU MOPAJIbHO--3THYECKUX MPUHIIUIIOB B ACSITEILHOCTH YY4EHOTO;

e 3)3CTeTHMYECKOr0 BOCIIMTAHMS:

® - BOCIPHUSTUE DCTETUYECKUX KAueCTB (PU3NYECKOW HayKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOroCcTu, TOYHOCTH, JIAKOHUYIHOCTH,

¢ 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

® - OCO3HAHME LIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHpa,
OCHOBBI Pa3BUTUS TEXHOJIOTHH, BaYKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

® - pa3BUTHE Hay4YHOH JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEeI0BATENIbCKON A TETbHOCTH;

e 5) ¢popMupoBaHus KYJbTYPbI 310POBbS H IMOIHOHAILHOIO 0J1aArOMOJIYYHS:

® - OCO3HaHHE IICHHOCTH 0€e30MacHOro oOpasza KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH MPaBHJI OE30MacCHOrO TOBEJCHUS HA TpPAHCIOPTE, Ha JOporax, ¢
OJICKTPUYCCKUM U TCILIOBBIM 060py11013aH1/IeM B JOMAIIHUX YCJIOBUAX;

e - chopMHupoBaHHOCTH HaBbIKa pedIeKCHUU, IPU3HAHKE CBOETO TpaBa HAa OMIUOKY M TaKOTO
’Ke MpaBa y APyroro 4ejoBeKa;

e 6) TPy10BOIO BOCIIMTAHMS:

® - AKTUBHOE y4YacCTHE B PEICHUU MPAKTHUECKHUX 3a/1ay (B paMKaxX ceMbU, 00pa3oBaTeNbHOM
OpraHu3aluu, TOopoja, Kpas) TEXHOJIOTHYECKOM M COLMAIBbHON  HAaINpaBICHHOCTH,
TPEOYIOIMNUX B TOM YKCiIe U GU3UUCCKUX 3HAHUM;

® - HHTEpeC K MPaKTHUYECKOMY M3YUECHHUIO IPOECCHiA, CBI3aHHBIX C (PH3UKOM;

e 7)3K0JIOTHYE€CKOr0 BOCIIUTAHUS:

e - OpHUEHTalUs HAa NpPUMEHEHHWE (QU3WYECKUX 3HAHUM JUId peleHHs 3aaad B o0yactu
OKpYXarolie cpeipl, TUIAHUPOBAHUS TOCTYIMKOB M OIEHKH MX BO3MOXHBIX MOCJIEICTBHIA
JUUISL OKPYXKAIOIIEH Cpeabl,

® - 0CO3HaHHUE TN00aTBFHOrO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel UX peleHHUs;

e 8) aganTanuyu K U3MEHAIOIIUMCS YCIOBHSM COIHALHOW U MPUPOTHOI Cpebl:

L - HOTp€6HOCTB BO BSaHMOI[efICTBI/II/I IIpyU  BbIIIOJHCHHUU I/ICCJIGIIOBaHI/Iﬁ U IIPOCKTOB
buznyecKoil HanpPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

o - [IOBBIIICHUEC YPOBHA CBOEHY KOMIIETEHTHOCTU 4CPEe3 NPAKTUUCCKYIO ACATCIbHOCTD,

e - moTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4mcle (HOpPMYIHPOBATH HIEH,
IIOHATHSA, TUIIOTE3bI O (1)I/I3I/I‘~I€CKI/IX 00BEKTAX U SIBJICHUAX

® - 0CO3HaHUE AePHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3UKH;



® - [UTAHWPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUHN HOBBIX (DU3MUYECKUX 3HAHMIA;

® - CTPEMIJICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3aUMOCBA3H IIPUPOIEL, O6H_ICCTBa 1 DKOHOMHMKH,
B TOM 4YHCJIC C HCIIOJIb30BAHUECM (1)I/I3I/I‘-ICCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX I[eP'ICTBHI;'I C y‘IéTOM BIIMAHHA Ha OKPYXKAKINYIO CpEAYy, BO3MOXKHBIX
rI100aJIbHBIX MMOCJIEACTBUM.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynpraTe OCBOEHMS MNporpaMMbl IO (U3UKE HA YPOBHE OCHOBHOIO OOILEro
oOpa3oBanusi y oOyuatomerocs OyayT cGOpMHpPOBaHbI MeTaNpeiMeTHbIEe pPe3yJabTaThl,
BKJIIOYAIOL[ME II03HABATEJbHbIE YHHBEPCAJIbHbIE YueOHbIE JEHCTBUS, KOMMYHUKAaTHUBHBIC
YHUBEpCAIIbHbIE YU€OHbIE IEHCTBHS, PETYIISITUBHBIE YHUBEPCAIIbHBIE YUeOHbIE IEHCTBHUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JecTBUA

Ba3oBbIe JJornuyeckue aeicTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBJICHHIA);
YCTaHABJIMBATh CYIIECTBEHHBII MPU3HAK KJIacCU(pUKALMU, OCHOBAHHUS JIs 0000IIeHUs
Y CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpUBaeMbIX (haKkTax, TaHHBIX U
HAOIIOICHUSAX, OTHOCAIINXCS K (PU3NUECKUM SIBICHUSM;

BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3y4EHUH (PU3UUECKUX SIBJICHUH U
MIPOLIECCOB, JENIaThb BBIBOJABI C MCIOJb30BAaHUEM JIE€AYKTUBHBIX M HWHAYKTHUBHBIX
YMO3aKIIIOYEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITUYNH;
CaMOCTOSITENILHO ~ BBIOMpATh CHOco0 pemieHus y4uyeOHOW (u3Myeckodl 3amayuu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pELICHMs, BHIOOp Hambosee MOIXOASAIIETO C
Y4ETOM CaMOCTOSATEIbHO BbIIEICHHBIX KPUTEPHUEB).

Ba3oBhbIe ncciienoBaTe/IbcKHe IeiicTBUA.

HCIIOJIb30BaTh BOMPOCHI KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

MMPpOBOAUTH 110 CaMOCTOATECIIBHO COCTAaBJICHHOMY  IIJIaHY OIIBIT, HECJIOKHBIN
(hU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NIECKOTO SBIICHHUS,
OLICHMBATh Ha MPHUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIHIO, TIOJYYSHHYIO B XOJI€
MCCJIEIOBaHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIBHO ~ (popmMynupoBaTh 000OIIEHHST U BBIBOABI IO  pe3yjbTaTaM
IIPOBEIEHHOTO HAOIIOIEHNUS, OTIbITA, NCCIIEIOBAHMUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalIbHEHIIIee Pa3BUTHE (PU3UICCKUX MPOIIECCOB, a TAKKe
BBIIBUTaTh MPEIOI0KEHUS 00 UX PA3BUTUH B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

PatGora ¢ undgopmaumeii:

NPUMEHSTh pa3jIMYHbIE METO/bI, MHCTPYMEHTBI W 3allpOChl MPH IOHWCKE M OTOOpE
uHGOpMallMK WK JaHHBIX ¢ YYETOM MPEAIoKeHHOM yueOHo (hu3nueckoi 3a1auu;
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH MHPOPMAIIUIO Pa3TUIHBIX
BUJIOB U (DOPM TIpeICTaBICHUS;

CaMOCTOSITEIPBHO BHIOMPATh ONTHUMAIbHYI (OpMY MpenCcTaBlIeHUs HHPOPMAIMH U
WUTIOCTPUPOBATh pEIIaeMble 3aayll HECIOKHBIMH CXeMaMH, AuarpaMMaM#, HHON
rpaduKoii ¥ 1X KOMOMHAIIHSIMH.



KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA:

B X0Je oOCyxkaeHHs y4eOHOro MmaTepuana, pe3yJbTaToB JabOpaTOpHBIX padboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CY)KIaeMOW TEMBbI U BBICKA3bIBATH WICH,
HalleJICHHBIC Ha PEIICHNE 3aa4 U IOAJep KaHue OJ1aroenaTeIbHOCTH OOLIEeHUS;
COTIOCTABIATh CBOM CYXKACHHUS C CYXKICHUSAMH JPYTUX YYacTHHKOB JHalora,
OoOHapyKUBaTh Pa3IMYMe U CXOJICTBO MO3UIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABIATh  PE3yJAbTATHl  BBIIOJHEHHOTO  (PMU3UYECKOTO  OIbITa
(9KCHIepUMEHTa, UCCIIEAOBaHMUS, IPOCKTA);

MOHUMATh W WCIOJB30BATh MPEHMYIIECTBA KOMAaHIHONH M WHIWBUAYAJILHOW pPabOTHI
NP PEILICHUN KOHKPETHOH (hrU3n4ecKoii mpooieMbl;

NPUHUMATh [EIM COBMECTHOH JIeATEIbHOCTH, OpPraHW30BHIBATH ACHCTBUS TO €&
JOCTIDKCHUIO: PacIpeliesIsiTh PO, 00CYXIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboTbl, 00001ITaTh MHEHHSI HECKOJIBKHUX JIIOJICH;

BBINOJIHATh CBOIO YacTh PabOThI, JOCTUrasi KaueCTBEHHOIO pe3yibTaTa MO CBOEMY
HAMPaBJICHUIO U KOOPIMHUPYS CBOU JCUCTBHS C APYTHMHU YICHAMUA KOMaHIbI;
OLICHMBaTh KaueCTBO CBOEr0 BKJIaJa B OOMMH NPOAYKT MO KPUTEPHSM,
CaMOCTOATENBHO C(HOPMYITUPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHMBepPCcAIbHbIE YUeOHbIE 1elCTBHS

Camoopranuszaums:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTyalUsIX, TPEOYIOIIUX JUIsl PELLICHUS
(bu3nUecKux 3HaHUM;

OpUEHTUPOBATLCS B Pa3IMYHBIX MOAXOAAaX NPUHATUS pelIeHUH (MHIMBHUIYaJIbHOE,
IPUHATHE PELLEHMs B IPYIIIE, IPUHATUE PEIICHUI rpynmnoil);

CaMOCTOSITEJIBHO COCTaBJISITh AJNTOPUTM pelleHus (U3MYECKON 3aJauu WIM IUlaHa
UCCIIEIOBAaHUSI C Y4ETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh IIPEIJIaracMble BAPUAHTHI PEILICHUI;

Jies1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CﬂMOKOHTpOJ’Ib, 3MOLNOHAJIBLHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYalluH U IIpeJUIaraTh IUIaH €€ U3MEHEHMS,

OOBSACHATh NPUYUHBI JIOCTHXKEHUS (HEAOCTHIKEHMS) pPE3yJbTaTOB JIEATEIIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YMCIIE B XOJ BBIIOJHEHHUA (PU3NUYECKOTIO
UCCIIEIOBAaHUSI WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HM3MEHMBLIMXCS
CUTYallUi, YCTAHOBJICHHBIX OIIMOOK, BOSHHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATa LIEIH U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4eloBeKa B XOJE CIopa WM JUCKYCCUU Ha HAyYHYIO
TEeMy, IOHUMATbh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HAaBaTh CBOE MpaBO HAa OIIMOKY NpU peHIeHWH (U3MUYeCKUX 3ajady WId B
YTBEPKACHUSIX Ha HAYYHbBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

HNPEIMETHBIE PE3YJIbTATHI



K xoHiy oOyueHuss B 7 KJjacce NpeAMETHbIE pe3yabTaThl Ha GA30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUIA:

UCMOJNb30BaTh MOHATHA: (U3MUECKUE M XUMHYECKUE SIBJICHUs, HaOJtoJeHue,
HKCHEPUMEHT, MOJeINb, TUIIOTE3a, CAUHHIBI (PU3MUECKUX BEIMYHH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHHS BeIecTBa (TBEPIOE, KHIKOE, ra3000pa3HOE), MEXaHHMUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, IMPSAMOJUHEHHOE),  TpPaeKTOpHs,
paBHOAEWCTBYOmas cwia, aeopmanus (ynpyras, IJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI,

pa3nmuyath siBreHus (auddysus, TeI0Boe IBIKEHUE YaCTHIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE TeJl, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpallleHHs, Iepefada AaBJICHUS TBEPIBIMU
TEJIaMU, JKUAKOCTSIMH U Ta3aMu, aTMOC(EpHOE JaBJICHUE, IJIABAHUE Tell, PEBPALICHUS
MEXaHUYECKOM SHEPrux) M0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIEHUE U3YYEHHBIX (PU3MUECKUX SBJIECHUI B OKPYKAIOLIEM MHpE, B
TOM 4YHcie (PU3MUECKUE SBICHHUS B IMPHUPOJE: MPHUMEPHl JABWKCHHUS C PA3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, NEHUCTBHE CWJIbI TPEHHUS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MABJICHHMsI HAa *KMBOM OpraHu3M, IUIaBaHHE pbIO,
pblYard B TeJ€ 4YeJIOBEKa, NMPH 3TOM NEPEeBOIUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3UUECKUX SBICHHM;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TEN U (PU3MUECKUE SBICHUS, UCTIOIB3Ys (PU3UIECKUE
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTh BEIIECTBA, BpEMs, MyTh, CKOPOCTb, CpEIHsA
CKOPOCTb, CHJIa YINPYTrOCTH, CHJa TSDKECTH, BEC Tela, CUja TpPEHUs, AaBJICHUE
(TBEpHoOro Tema, XKUAKOCTH, raza), BBITAJIKMBAIOLIAs CHJIa, MEXaHW4eckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(Q(QHUIMEHT IO0JIE3HOr0 JeHCTBUS
MEXAHU3MOB, KMHETHUYECKAsl U MOTEHLIMAJIbHAS DHEPIHs), IIPU ONUCAHUM IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICIT HCIIOJIb3YEMBIX BEITUYNH, HX 0003HAYCHUS U €TMHUIIBI
(GU3NYEeCKUX BEIMYMH, HAXOOUTh (HOPMYJIBl, CBSA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(hUBUYECKUX BEIMYHH,

XapaKTepu30BaTh CBOICTBAa Tes, (U3NYECKHE SIBICHHS M IPOLECCHI, HCIOIb3YS
[IpaBUJia CJIOKEHHUs CUJl (BIOJIb OAHOMU MpsiMoif), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECHs pblyara (0JI0Ka), «30J10TO€ MPAaBUIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXAHMYECKOH SHEpruu, IpUd OTOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPA)KEHUE;

OOBSACHATh (U3NYECKUE SIBJICHMSI, MPOLECChl U CBOMCTBA T€l, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallUil MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABISATH NPUUUHHO-
-CJICJICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JOrMYEeCKUX IIaroB ¢ OMOPON Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3MYECKUX SBIEHUM, (U3NYECKUX 3aKOHA WIIHU
3aKOHOMEPHOCTH;

pemate pacu€rHble 3aadud B 1—2 [eWCTBUA, HCIOJIB3YsS 3aKOHBI U (POPMYJIBL,
CBs3bIBalOIME (U3MYECKUE BEJIMUYMHBI: Ha OCHOBE aHaJIW3a YCJIOBUSA 3aJlauu
3alUCBHIBaTh KPATKOE YCIIOBHE, MOACTABIATh (U3NUYECKHE BEIUYHUHBI B (HOpPMYINBI U
IIPOBOJAUTH PAacyU€Thl, HAXOJUTh CIPABOYHBIE JaHHBIE, HEOOXOAMMBIE IJI PELIEHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTD MOJIyYeHHON (PU3UUECKOM BETHMUUHBI;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU IMOMOIIU (PUINIECKUX
METOJOB, B OIMCAHWHM WCCJICIOBAHMS BBIACIATH MPOBEPSIEMOE MPEANOIOKEHNE
(rumotesy), pa3nIuyaTh M HUHTEPIPETUPOBATH TMOJYYEHHBIH pE3yNbTaT, HAXOIUTh
OIIMOKH B XOJ€ OMBITA, IeTIaTh BHIBOJBI IO €r0 PE3yIbTaTaM;

MPOBOJMUTH OMBITHI MO HAONIOICHUIO (PU3UUYECKUX SBICHUN WIH (PU3NYECKUX CBOHCTB
Ten: (GopMynHpoBaTH MPOBEpPSEMBbIE MPEATNOIOKEHUS, COOUpaTh YCTaHOBKY U3
MPEIJI0KEHHOTO 000PYAOBaHNUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOIBL;
BBHITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAcChl Teja, 00bEMa, CUIIbI U
TEMIIEPaTyphl C WCIIOIH30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOMIOTHON MOTPELTHOCTH U3MEPEHHIH;
MIPOBOJIUTh UCCJIEAOBAaHUE 3aBHCHUMOCTH OJHOW (PU3WYECKOW BEJIMYHMHBI OT JAPYroM ¢
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUHN (3aBUCUMOCTH MTyTH PABHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHU JBUKCHUS Teja, CHJIBI TPEHUSI CKOJIbKEHHUsSI OT Beca Tella, KaueCcTBa
00paboOTKH TOBEPXHOCTEH TEeN W HE3aBUCUMOCTH CHJIBI TPEHHs] OT IUIOIIAJU
CONPUKOCHOBEHUS TEJ, CUJIbl YIIPYTOCTU OT YAJMHEHUS MPYKUHBI, BBITAIKUBAIOIICH
Cuibl OT 00OBEMa NOrpYy)KEHHOM 4YacTH Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHUMOCTH OT TUIOTHOCTH Teja, OT TIyOWHBI, HA KOTOPYIO TMOTPYKEHO TeJo,
YCIIOBUH TJIaBaHUS TeN, YCIOBUW paBHOBECHs phluara M OJIOKOB), y4acTBOBAaTh B
IJIAHUPOBAHUHM  y4eOHOTO UCCJEIOBaHMs, COOMpaTh YCTAaHOBKY U  BBINOJHSTH
U3MEpEeHus, cleAys MPeIOKEHHOMY IJIaHy, (PUKCUPOBATh Pe3yJbTaThl MOIYYEHHOMN
3aBUCHMOCTH (PM3UYECKMX BEIMYUH B BUJAC NPEIJIOKEHHBIX TaOIUIl W TPaduKOB,
JleJIaTh BBIBOJIBI IO pe3yibTaTaM MCCIIEI0BAHHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIMYMUH (TIOTHOCTh BEIIECTBA
KUAKOCTH MW TBEPAOTO TeNa, CWiIa TPEHUS CKOJBXKEHWs, JaBJICHHUE BO3yXa,
BBITAJIKMBAIONIAs CHJIa, JIEUCTBYIOIIAsg HA MOTPYKEHHOE B IKHUAKOCTH TEJO,
KOX(P(UITUEHT TOJIC3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CICAYs TPEIOKCHHON
MHCTPYKIUU: TIPU BBINOJIHEHUU U3MEPEHUIN coOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAUCHUE UCKOMOI BEJIMUUHBI;

coOmofaTh TMpaBuia TEXHUKUM O€30MacHOCTH Tmpu paboTe ¢ 1abOpaTOpHBIM
o0opynoBaHueM;

yKa3bIBaTh MPUHIMIBI ACHCTBHS TPUOOPOB W TEXHHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIONINECS COCYIbI, OapOMETp, phlYyar, MOJBHKHBIA U
HETOABUKHBINA 010K, HAKJIOHHAS TUIOCKOCTB;

XapaKTEepU30BaTh MPUHIUIIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa WX OMHCAHHUSA (B TOM 4YHCJE: TMOAINIMITHUKH, YCTPOUCTBO
BOJONPOBO/IA, THAPABINYECKUNA IMPECcC, MAHOMETP, BBICOTOMEp, MOPILIHEBOW HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBaX (PU3WYCCKUX SBICHHA M HEOOXOIUMBIC
¢buznyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPH (HAXOAUTh HMHQPOPMAIIMIO O TpPHUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (PU3MUECKUX 3HAHUM B IOBCEAHEBHOW >KM3HM [UJIsl OOecreueHus
0e30MacHOCTH TpU OOpalieHHuH C TpUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHUSI 3JI0pPOBbsi W COONIIOACHUS HOPM OKOJOTHYECKOrO TIOBEJICHHS B
OKpYXalolleu cpee;

OCYIIECTBIISATh OTOOp HWCTOYHWKOB wH(popMmaruu B VIHTEpHETE B COOTBETCTBHH C
3a/IaHHBIM TTIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U MYTEM CpPaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIICIATH HHGOPMAIIUIO, KOTOpas SBJISETCS MPOTUBOPEUHBON
WJIH MOKET OBITh HEIOCTOBEPHOIA;

UCIIONIb30BATh MPH BBIMOJIHEHUH Y4eOHBIX 3aaHUi HAyYHO--TIOMYJISPHYIO JUTEPATYPy
(U3HYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepUalbl, pPecypchl ceTu HHTepHer,
BIIAJIETh TpUEMaMU KOHCIIEKTUPOBAHHUS TEKCTa, IMpeoOpazoBaHus WHGOpMAIUU W3
OJIHO} 3HAKOBOU CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpaTKHWE MUCHbMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE 2—3
MCTOYHUKOB HH(OpMaIu (PU3NIecKOro Co/ep:KaHus, B TOM YHUCIE MyOJIHYHO JenaTh
KpaTKue COOOIICHHSI O PE3yJIbTaTax MPOSKTOB MU YUCOHBIX MCCIICIOBAHUMN, TIPH 3TOM
rPaMOTHO HCTOJB30BaTh W3YYCHHBIM TMOHATHHHBIA ammapar Kypca (QU3uKH,
COMPOBOXKAATH BBICTYIUICHHE MTPE3EHTAIUEH;

IIPU BBHITIOJIHEHUH YYEOHBIX MTPOCKTOB M MCCJIEAOBAHUM pacTlpeensTh 00S3aHHOCTH B
TpyNIe B COOTBETCTBHH C MMOCTABICHHBIMH 33J]a4aMU, CIICUTH 32 BBIIIOJIHEHHUEM IUIaHa
I[GI\/JICTBI/II\/'I, AJICKBATHO OIICHUBATH CO6CTB€HHBII>1 BKJIad B JACATCIBHOCTH prr[HI)I,
BBICTpPaNBaTh KOMMYHHUKATHBHOE B3aMMOJICCTBUE, YIUTHIBAsI MHEHHE OKPYKAIOIIIHX.

K xonny oOyuenus B 8 kJjacce mpeaMeTHbIC pe3yiabTaThl Ha Ga30BOM YpPOBHE JIOJKHBI
OTpaxxaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEILEeCTBA, KPUCTAJUIMYECKHE U aMOp(HbIE Teia,
HACBIIEHHBIA ¥ HEHACBILICHHBIN 1ap, BIaXXHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPCHHSIA
SHEprus, TEIUIOBOW JIBUTaTENb, AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsll, SJIEKTPUUIECCKOE
1I0JI€, NMPOBOAHMKU W JUIIEKTPUKH, IOCTOSHHBIA JJIEKTPUYECKHH TOK, MAarHUTHOE
T0JIE;

pasnuyath sBIeHUs (TEIJIOBOE pACHIMpPEHHE M CKaThe, TeIulomnepenada, TEIUIOBOe
paBHOBECHE, CMauMBaHME, KalWUIAPHBIE SIBICHUS, HCHAPEHUE, KOHACHCALUs,
IUIaBJICHUE, KpUCTaJJIU3alus (oTBepaeBaHue), KWIIEHUEe,  Teronepenaya
(TErIONpOBOAHOCTb, KOHBEKLUS, W3IYyYCHHE), JIEKTpHU3alMs Tel, B3aUMOJEHCTBHUE
3apsAA0B, AEUCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aUMOJEHCTBUE
MarHuToB, JAEHCTBME MAarHUTHOI'O IOJISI HAa MPOBOAHHUK C TOKOM, AJIEKTpOMarHWTHas
UHAYKIMS) 10 ONMCAaHUI0 MX XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBIICHUE U3YYEHHBIX (DU3MUECKUX SIBICHUI B OKPY’>KaIOLIEM MHpE, B
TOM 4uucie (U3MYECKHE SBICHUS B TMPHPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUIApHBIE SIBJICHWA B IPUPOAE, KPUCTALIBI B mpupone, usinydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME pPOCHI, TyMaHa, WHEs, CHera,
DIIEKTPUYECKUE SIBICHUS B aTMocdepe, DIIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHoe Mnosie 3eMiH, JApeid MOIrCOB, pOJib MAarHUTHOIO MOJS JUIS JKU3HU Ha
3emJie, MOJIAPHOE CUSTHHE, MPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbBIE CBOWCTBA (IPU3HAKHU) (PU3NUECKUX SBIICHUI;

OIKCHIBATh U3YYEHHBIC CBOICTBA TeN U (PU3MUECKUE SBJICHHUS, UCTIOIB3Ys (PU3UUECKUE
BEJIMYMHBI (TeMmrepaTypa, BHYTPEHHSS SHEprus, KOJMWYECTBO TEIUIOTHI, YyIeIbHas
TEIUIOEMKOCTh ~ BEILECTBA, YyJeibHAas TEIUIOTa IIIABJICHMSA, YAEJIbHAas TeEIUIoTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KO3(DPHUIMEHT MOJIE3HOTO
JNENUCTBUS TEIJIOBOM MAIllMHBI, OTHOCHUTEIbHASI BJIAXXHOCTh BO3/yXa, 3JEKTPUUECKUN
3apsf, CHa TOKA, OJJIEKTPUYECKOE HAIPSDKEHUE, CONPOTHUBIEHUE IPOBOJHUKA,
yIIelIbHOE COMPOTHBIICHUE BEIECTBA, pad0Ta M MOUIHOCTH 3JIEKTPUYECKOTr0 TOKa), IpH



ONUCAaHUM MPABUIBHO TPAKTOBAaTh (U3NYECKHHA CMBICI HCHOJIb3YEMBIX BEJIUYMH,
0003HaUCHUS M €IUHUIIBI (PU3NYECKUX BEIMYHH, HAXOAUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JAaHHYI0 (HU3MYECKYl0 BEJIWYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINUMH;

XapaKkTepu30BaThb CBOMCTBA Tel, (PU3MYECKUE SIBIEHUS M IPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKON TEOPUM CTPOCHMS BEIIECTBA,
IPUHLMIT CYNEPHO3ULMHN TMoJed (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsiga, 3akoH OMa nig ydacTtka nenu, 3akoH Jxoyns—JIeHia, 3akoH COXpaHEHUS
SHEpPIUuu, NMPHU STOM JAaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHAa U 3alHCHIBATH €ro
MaTE€MaTHYECKOE BBIPAKCHUE;

OOBSICHATh (hU3MUYECKHE MPOLIECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTyaluin IIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIIATH
HNPUYMHHO-CIIEICTBEHHBIE CBA3HM, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYECKUX IIaroB ¢
oropoii Ha 1-2 U3y4EeHHBIX CBOWCTBA (PM3NYECKHX SBICHUN, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTh pacuéTHble 3aauyd B 2—-3 JEHCTBHSA, HCHOJIb3YSd 3aKOHBI U (HOPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHaluM3a YCJIOBUS 3aJayu
3alUChIBAaTh KPAaTKOE YCIIOBHUE, BBIABJIATh HEJOCTATOK NAHHBIX IUIS PEIICHHS 3aadH,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE AJIsl €€ PelIeH s, TPOBOIUTH PACUETHI U
CPaBHUBATh [10JIyUEHHOE 3HaUY€HUE (PU3MUECKON BEIIMYUHBI C U3BECTHBIMU JAHHBIMH;
pacmo3HaBaTh NPOOJIEMBI, KOTOPhIE MOXHO pPEIIUTh TPU TMOMOIIK (PH3HUECKUX
METOJIOB,  MCIIOJIb3ysd  ONMCAHME  MCCIENOBAaHUA,  BBIICHATH  NPOBEPIEMOE
IIPEATIONOKEHUE, OLICHUBATh IIPAaBUIBHOCTh IIOpsAJKAa IIPOBENCHUS HCCIIECIOBAHMUS,
JIeJIaTh BBIBOJIBL;

IPOBOJIUTH OMBITH MO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MYECKUX CBOWCTB
Ten (KanwuIsipHbIE SBJICHUS, 3aBUCUMOCTh [JaBJEHHUS BO3AyxXa OT €ro o0béma,
TEMIIEPATYPBL, CKOPOCTH NPOLIECCa OCTBIBAHUSA U HATPEBAHUS IIPHU U3JIyYEHUU OT LIBETA
U3Iy4yaroule (MOrjomarone) MOBEpXHOCTH, CKOPOCTb HCIApPEHHs] BOJBI  OT
TEMIIEpaTypbl JKUJIKOCTH W IUIOIIAAW €€ IIOBEPXHOCTH, JJIEKTpHU3alUs Tel H
B3aMMOJECHCTBUE IEKTPUYECKUX 3apsiOB, B3aMMOJECHCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yalIM3alysl MAarHUTHBIX MOJIEH OCTOSHHBIX MarHUTOB, AEHCTBUSI MAarHUTHOTO TOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOMCTBA DJIEKTPOABUIATEIS
IOCTOSIHHOTO TOKa): (hOpPMYJIMpOBAaTh IMpPOBEpsiEeMble IPEINOJIOKEHNUsA, COOUPATh
YCTAaHOBKY M3 NPEUIOKEHHOTO 00OpyNOBaHMSA, ONHCHIBATH XOJA OIBITA U
(GbopMynHUpOBaTh BHIBOJIBI,

BBIIIOJIHATH NPSAMBIE U3MEPEHMS TEMIIEPATYPbl, OTHOCUTEIBHON BIIAJKHOCTH BO31yXa,
CWJIBI TOKA, HANpSIKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX INPUOOPOB U JIATYUKOB
(¢U3MUEeCKUX BEJIMYUH, CPAaBHUBATh pPE3YJIbTAaThl HM3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKO BEIMUYMHBI OT APYroM C
MCIIOJIb30BaHUEM TPSAMBIX MU3MEPEHUN (3aBUCHUMOCTbH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IJIOIAAN MONEPEUYHOr0 CEYEHUS U YAEIbHOIO CONPOTUBIICHHUS BELIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UIYILET0 4YePe3 IPOBOJHUK, OT HANPSKEHUs HA IIPOBOJHUKE,
UCCJIEIOBaHUE TIOCIIEI0BAaTEIbHOTO U MapajlIeIbHOTO COEIUHEHUI MPOBOJHUKOB):
IUITAHUPOBATh HCCIIE0BaHUE, COOUPATh YCTAHOBKY M BBIMOJHATh U3MEPEHMS, CIIEAys



MPETIOKEHHOMY TIaHy, (DUKCHPOBATh PE3YNbTAThl MOJYYCHHON 3aBUCHMOCTHU B BUJIE
TabIuUI ¥ TpaUKOB, AETATh BEIBOABI 110 PE3yJbTaTaM UCCIICAOBAHUS;

® MPOBOJUTH KOCBEHHbIE H3MEPEHHS (PU3UYECKHX BEIMUYWH (yAeNbHas TETUIOEMKOCTb
BEIIECTBA, CONPOTHUBIICHHE MPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOIO TOKA):
IUIAHUPOBATh U3MEpPEHHs, CcoOHUpaTh HKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIEAys
MPEITIOKEHHOW WHCTPYKIIUH, U BEIYUCTISTH 3HAYCHHE BETUYHHBI;

e coOmroaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHuEeM;

® XapaKkTepu30BaTh MPHUHILMUIBI JEHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OHMOpPOM Ha MX ONHUCAHUA (B TOM 4YHCIE: CUCTEMa OTOIJICHUS JIOMOB,
THTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETpP, CUYETUHK DICKTPUUYECKOMN
SHEPTUH, DIIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTeNIbHbIE 3IIEKTPONPUOOPHI
(mpuMepsl), SIEKTPUYECKHE MPEIOXPAHUTENHN, 3JICKTPOMArHHUT, 3JIEKTPOABUTATEIb
MOCTOSTHHOTO TOKAa), HWCIOJB3ys 3HAHUS O CBOWCTBAaX (M3WYECKUX SIBICHUH U
HeoOxoauMble (pU3MUecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh TPOCThIE TEXHHYECKUE YCTPOICTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CXeMaM U CXeMaTUYHBIM PUCYHKaM (3KHUIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETP, JBUTATENlb BHYTPEHHEI'O CTOpPAHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIAThH
CXEMBI DJIEKTPHUYECKUX IIeTIeH C TOCIENOBATEIBHBIM M MapauIeIbHBIM COCTUHEHUEM
AIIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAYEHHS SJIEMEHTOB JJIEKTPUUECKHUX IETeil;

® T[PUBOAUTH NpUMEphl (HAXOAUTh UH(GOPMALMIO O TMpPUMEPAX) MPAKTUIECKOTO
UCTIONb30BaHUsl (M3MUYECKUX 3HAHWM B TOBCEAHEBHOW >KM3HHM [JIs1 OOecreueHUs
0e30MacHOCTH TpH OO0palleHud C NPUOOpPaMU W TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHsI 3JIOpOBbSI M COOJIOJICGHUS HOPM OKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

® OCYIIECTBIATh NOUCK HHbopMauuu Qusndyeckoro conepkanus B HHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUA M TYTEM CpPaBHEHUS OMOJIHHUTEIbHBIX HCTOYHUKOB
BBIJICIIATh MH(QOPMAILIMIO, KOTOpas SBISIETCS TMPOTUBOPEUMBOW WIIM MOXKET OBITh
HEJ0CTOBEPHOIA;

® HCHOJB30BATH MPH BBHITIOJHEHWN YYEOHBIX 3a/laHUi HAYIHO--TIOMYJISIPHYIO JIUTEPATYPY
bu3nYecKoro CcoJep)KaHusi, CIpPaBOYHBIE MaTepuaibl, pecypchl ceTu HHTepHer,
BJIaJIeTh MpHEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHUs WHGPOpMAMU U3
OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e Co31aBaTh COOCTBEHHBIC IUCHMEHHBIE M KpaTKHe YCTHBIE COOOIIeHHUs, 00001as
nHGOPMALIMI0 U3 HECKOJBKUX HCTOYHMKOB (PU3UYECKOTO COACpP)KaHUs, B TOM YHCIIE
nyoJIMYHO  TPEACTaBIATh  Pe3yiabTaTbl MPOEKTHOM WM  MCCIeI0BATEIbCKON
JeSTENBHOCTH, TPH 3TOM T'PAMOTHO MCIOJIB30BaTh M3yYCHHBIM MOHATHHHBIA anmapar
Kypca (GU3UKHU, COMPOBOXK/IATh BHICTYIICHUE IPE3EHTALIUEH;

® [IpU BBIIOJHEHUHM YYEOHBIX IPOEKTOB M MCCIEAOBAHUHA (IU3NYECKHX IPOLIECCOB
pacnpeneniaTb o0s3aHHOCTH B IPYIIE B COOTBETCTBUHU C MOCTABICHHBIMU 3aJa4aMu,
CIIETUTHh 3a BBIMOJHEHHEM IUIaHA JIEHCTBUH M KOPPEKTUPOBATh €ro, aJgeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIaX B  JEATEIHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHUKATHUBHOE B3aUMOJICHCTBHE, IPOSBIISAS TOTOBHOCTD pa3pemiaTh KOH(IUKTHI.

K xoHiy oOyuenus B 9 kJjacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHU:



UCTIOJIb30BaTh TOHATHA: CHUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOPUS,
OTHOCHTEIIEHOCTh MEXaHHMUYECKOTO IBMKEHUS, nedopmanus (ympyras, rmiacTuyeckas),
TPEHUE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M MEeperpys3Kd, LEHTp
TSOKECTH, a0CONMIOTHO TBEPIOE TENO, LEHTP TSDKECTH TBEPAOTO Teja, paBHOBECHE,
MEeXaHU4ecKkue KojebaHus M BOJHBI, 3BYK, HHOQPa3ByK M  yIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPHl HCITYCKaHHWS W TMOTJIOMIEHUs, aimbda-, Oera- U TraMma-
U3JIy4EHUs1, U30TOIIBI, SiAEpHAs SHEPreTHKa;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE IBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABMKEHUE, CBOOOAHOE MaJJCHUE TeJl, PABHOMEPHOE
JIBIDKEHHE 10 OKPY)KHOCTH, B3aUMOJEHCTBHE TeJll, PEAaKTUBHOE JBIKCHHE,
KoJieOaTeIbHOe JBM)KEHHE (3aTyXalollue W BBIHYXKICHHBIC KOJeOaHUs), pe30HaHC,
BOJIHOBOE JIBWJKCHHME, OTpakK€HUE 3BYyKa, MPSIMOJIMHEHHOE paclpoCTpaHEHHUE,
OTpa’KeHHE U MPEJIOMIICHUE CBETA, MIOJIHOE BHYTPEHHEE OTPAKECHHUE CBETA, Pa3jioKeHUe
0enoro cBera B CIEKTP W CIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHUYATOro CHEKTpa H3Iy4eHUs)
M0 ONHMCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOLIHX
JlaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXaroleM Mupe (B
TOM 4uclie (PU3MYECKHEe ABJICHUS B IPUPOAE: MPUIMBBI U OTJIMBBI, ABHKCHHE IJIAHET
CoJtHEe4HOM CHCTEMBI, pEaKTHBHOE JIBUKEHHUE )KUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMHYECKHE BOJHBI, IYHaMH, 3X0, I[BETa Tell,
ONTUYECKHE  SBIEHUA B  INpUpPOJAE, OHOJOrMYecKoe  JIeHCTBHE  BUAMMOTIO,
yIABTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HM3JIYYEHHUH, €CTeCTBEHHbIM pPaJuOaKTUBHBIN
($OH, KOCMHYECKHE JIy4d, pPAaTUOAKTUBHOE W3IIydCHHE TPHUPOIHBIX MHUHEPAJIOB,
JieficTBHE paJinOAKTUBHBIX M3Jy4YEeHUH Ha OPraHU3M UeJIOBEKa), IIPU 3TOM MEPEBOAUTH
NPaKTUYECKYI0 3aJady B y4eOHYIO, BBIICNATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKN)
(bu3nYeCKUX SIBICHUN;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCTIOIB3Ysl (PU3UIECKUE
BEJIMYMHBI (CpEIHsIs 1 MTHOBEHHAs! CKOPOCTh Tella NMPH HEPaBHOMEPHOM JIBUIKCHHH,
YCKOpEHHUE, MepeMelIeHne, MyTh, YIJoBas CKOPOCTb, CHJIa TPEHHUs, CHUJIa YIPYTOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO TAaJeHUs, BEC Teja, UMITYJbC Tela, MMITYJIbC
CHWJIBI, MEXaHU4YecKasi paboTa M MOILHOCTb, MOTEHIMAIbHASI SHEPTHUs Teja, NOJHIATOrO
Ha/l IOBEPXHOCTHIO 3€MJIM, OTEHLMAJIbHAS YHEPIUsl CKATON NPY>KUHBI, KHHETHYECKast
DHEprus, TOJHAs MEXaHWYecKas HSHEeprus, MepuoJl M dYacToTa KoJeOaHWH, MHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IOKAa3aTellb MPEIOMIIEHUS
cpelbl), TIpU ONMMCAHUM MPABMIIBHO TPAKTOBATh (PM3WYECKHH CMBICT HCIHOIb3YEMBIX
BEJIMYMH, OOO3HAYCHHS M EIWHUIBl (PU3NYECKHX BEIMYWH, HAXOIUTh (HOPMYIIHI,
CBA3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYUHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpauKy N3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHUS U MPOLECCHI, UCIOIb3YS 3aKOH
COXpaHEHHsI DHEPruH, 3aKOH BCEMUPHOTO TATOTECHUS, MPUHIMII CYNEPIO3ULUN CHIL,
MPUHIAIT OTHOCHTENBHOCTH [ anmies:, 3akoHsl HpIoTOHA, 3aKOH COXpaHEHHS UMITYIThCa,
3aKOHBl OTPAXKEHHS M TPEJIOMIICHUS CBETa, 3aKOHBl COXpPAaHEHMS 3apsiIoBOTO U
MacCcOBOTO YHCENl TpH SJACPHBIX peaKIusX, 0Oph OSTOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BbIPa)KEHUE;



OOBSCHATH (hU3MYECKUE TPOLECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyalluld ~ TPAaKTUKO-OPUEHTHPOBAHHOT'O  XapakTepa:  BBIIBIATH  MPUYHHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHX IIaroB ¢ OMOPON Ha 2—
3 Uu3y4eHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (U3NYECKUX 3aKOHOB MM
3aKOHOMEPHOCTEM;

pemaTh pacuéTHbIe 3aJja4u (ONUPAIOLIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHIA), UCTIOJIb3YsI
3aKOHbI W (DOPMYIBI, CBs3bIBalONINe (QU3NUECKUE BEJIWYMHBI: Ha OCHOBE aHallu3a
yCIIOBUS 3a/layd 3alMChiBaTh KpaTKOE YCJIOBUE, BBIABIATH HEJOCTAIONIME WU
M30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC UI PEIICHHUS,
MPOBOJAUTH pPACU€Thl W OLEHUBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(bu3nUeCcKoil BETUUNHBL;

pacmo3HaBaTh MpPOOJIEMBbI, KOTOpPhIE MOKHO PEIIUTh MPU TOMOIIU (PUINYECKUX
METOZOB,  MCIIONB3ys  ONHUCAHHE  HUCCIEAOBAaHUs,  BBIICIATH  IPOBEpsieMOe
NPE/IOI0KEeHNE, OICHUBATh TPABWIIBHOCTh TIOPSIKAa MPOBEACHUS HCCIIECIOBAHUS,
JIeaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOACHUN U OTIBITOB;

MPOBOJUTH OMBITH IO HAOIIOICHUIO (PH3MUYECKUX SBICHUNA WIH (PU3MYECKUX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HeloTOHa, 3aKOHA COXpaHEHHsI SHEPTUH, 3aBUCUMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKHUHBI U
HE3aBUCHUMOCTH OT aMIUTUTYABl MAJIbIX KOJIeOaHUH, PSIMOJIHMHEHHOE pacTpoCTpaHEHHE
CBETa, pa3JioKeHHE OeNoro CBeTa B CIEKTpP, M3YyUYEHHE CBOICTB H300paxKeHHs B
IUIOCKOM 3€pKajie ¥ CBOHCTB H300pakeHHs IMpeaMeTa B COOMpAloUIel JIMH3E,
HAOJIIO/ICHUE CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB M3IYYECHHS): CAMOCTOSTEIbHO
coOupaTh YCTAHOBKY U3 N30BITOYHOTO HAOOpa 000pyA0BaHUs, OMHMCHIBATH X0/ ONbITa U
€T0 pe3yabTaThl, POPMYITHPOBATH BHIBOIHI;

POBOJUTH TPU HEOOXOAMMOCTH CEpPHIO NPSMBIX HW3MEPEHMH, OMpenessis cpeaHee
3HaYEHUE H3MEpIeMON BeIMUYUHBI ((POKYCHOE pACCTOSIHME COOMparole JIUH3bI),
000CHOBBIBATH BBEIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

MPOBOJIUTH HWCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUYECKUX BEIWYMH C HCIOJIB30BAHHEM
OpSIMBIX  HU3MEPEHUH (3aBUCHUMOCTh IyTH OT BPEMEHH I[P PaBHOYCKOPEHHOM
JOBIDKEHUM O0€3 HavaJbHOM CKOpOCTH, IMepuojia KojeOaHHi MaTeMaTHYeCKOro
MasiTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTH yTJIla OTPAKCHHUSI CBETa OT yrjla MaJeHUs U
yria mpeloMIICHUsl OT yIJia MaJieHus): TJIaHUPOBaTh UCCIIEOBAaHUE, CAMOCTOSATEIbHO
coOupaTh yCTaHOBKY, (HUKCHpPOBATh pE3yAbTaThl IOJIYYEHHOW 3aBHCHMOCTHU
¢bu3nyecKux BEIMYMH B BUZAE TaOMUI U TpadUKOB, JelaTh BBIBOJABI 110 pe3ylibTaTaM
UCCIIe/I0BaHMS;

IIPOBOJIUTh KOCBEHHbIE HU3MEpeHHs] (U3UYECKUX BEIMYUH (CpeqHssi CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJeHHUS,
KECTKOCTDh TPYXKUHBI, KO3)(PUIMEHT TPEeHHsI CKONBKEHHUS, MeXaHUUecKas padora H
MOIIHOCTh, 4YacTOTa M TNepuoja KojeOaHWiH MaTeMaTHYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKass cuja coOuparoumiel JMH3bI, pPAaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHSTH
U3MEpEeHUs, cleaysl MPEeAJIOKEHHON MHCTPYKIUU, BBIUUCISATH 3HAYCHHUE BEIMYMHBI U
AQHAJIM3UPOBATh TOJIyYEHHBIE pE3yabTaThl C YY€TOM 3aJaHHOM IOTPEIIHOCTH
WU3MEPEHMUI;

coOmoaTh TMpaBWja TEXHUKH O€30MacHOCTH 1pu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;



pa3nuyaTth OCHOBHBIC NPHU3HAKM H3YYEHHBIX (U3NYECKHX MOJIEJNEH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYCUHBIH MCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IUTaHeTapHasi MOJIeJIb ATOMA, HYKJIOHHAs: MOJIeJIb aTOMHOT'O 51/1pa;

XapaKTepU30BaTh TPHUHIUMBI JIEHCTBHS W3YYEHHBIX NPHUOOPOB M TEXHHYECKHX
YCTPOMCTB C ONOPOH Ha UX OMMCAaHUSA (B TOM YUCIIE: CIUAOMETP, NaTUMKH TOJI0XKEHUS,
pacCTOsIHUA U YCKOPEHHMS, PaKeTa, 3X0JI0T, OYKH, IEPUCKOII, (poToanmapaT, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOX0IUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
UCTIOJIb30BaTh CXEMBbl U CXEMaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOLECCOB MPHU PEUICHUH y4eOHO--
IIPAKTHUYECKUX 3a/1ay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pakKeHUH B INIOCKOM
3epKajie ¥ COOMPAFOIIEH JINH3E;

IPUBOJUTH TPUMEPHl (HAXOAUTh MHPOPMALMI0 O MPUMEpPax) MPAKTHUECKOIO
UCTIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM AN OOecredyeHus
0e30MacHOCTH TpH OOpalleHud C NpUOOpPaMU W TEXHUYECKUMH YCTpOMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIGHHS HOPM 3KOJOTHYECKOrOo TIOBEJCHHUS B
OKpY’Kalollen cpene;

OCYIIECTBIISATh TMOUCK HHpopManuu (Qusndeckoro coaepxkanuss B HHTepHere,
CaMOCTOATENIBHO (OPMYJIHpPYsl IMOMCKOBBIM 3ampoc, HAaXOOUTh IIyTH OIpPEesICHUs
JIOCTOBEPHOCTH TOJTY4YE€HHOH WHGPOpPMAIlMM HAa OCHOBE MMEIOIIMXCS 3HAHUA U
JIOTIOTHUTEIbHBIX UCTOUHUKOB;

MCII0JIb30BAaTh P BBINOJIHEHUH YYEOHBIX 33JJaHUI HayqHO--TIONMYJISIPHYIO JIUTEPATYpPy
(bu3NYeCKOTro CoJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTtu HHTepHer,
BJIaJIeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOpMALMU U3
OJIHOH 3HAKOBOM CUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIE COOOIEHHsS] Ha OCHOBE MH(pOpMaIUu
U3 HECKOJIbKUX HMCTOYHHKOB (PH3MUECKOTO COACp)KaHUs, IyOJIMYHO MPEICTaBISATh
pe3ynbTaThl MPOEKTHOW MIIM HCCIEA0BATEIbCKON NEATENBHOCTH, MPH 3TOM I'PaMOTHO
UCTOJIb30BaTh M3YYCHHBIH MOHATUIHBIN ammapar H3ydyaemMoro pasjena (U3MKd Hu
CONPOBOXKAATh BBICTYIUIEHHWE Mpe3eHTalueld ¢ Y4€TOM OCOOEHHOCTEM ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

HaumenoBaHue pa3ienoB U
TeM NMPOrpaMMbl

KoaunuyecTBo 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoTbI

DJIEeKTPOHHBIE
(undposbie)
o0pa3zoBaTeJibHbIE

pecypcebl

Hanpasiaenus
BOCIIUTATEIbHOM
AeSITeJILHOCTH

Pa3nea 1. ®Pu3nka u e€ posib B NO3HAHNH OKPYKAKOLIEr0 MUPa

1.1

1.2

®usuka - HayKa 0 Ipupoe

dusnyeckre BSIIMINHBI

bu6nmmnorexa LIOK
https://m.edsoo.ru/7f416194

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

IIposBnenue
MHTEpeca K
HUCTOPHH U
COBPEMEHHOMY
COCTOSIHUIO
POCCHICKOU
(bU3UYEeCKO HAYKH,

Bocnpusitue
ICTETUYECKUX
Kau4ecCTB
buznueckoil HayKu:
€€ rapMOHUYHOT O
IIOCTPOEHH,
CTPOrOCTH,
TOYHOCTH,
JJAKOHUYHOCTH;

1.3

EcrecTBeHHOHAYYHBIN
METO/I TTO3HAHUS

butmmoreka [IOK
https://m.edsoo.ru/7f416194

Oco3nanue
IICHHOCTH
¢bu3nvecKoi HayKH
KaK MOIIIHOTO
UHCTPYMEHTA



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

MO3HAHUS MUPa,
OCHOBBI Pa3BUTHUA
TEXHOJIOTHH,
BayKHEHIIICH
COCTaBJISIONICH
KYJbTYpHI;
pa3BUTHE HAYYHOUN
JIF0003HATEIILHOCTH,
HHTEpeca K
HCCIIEA0BATEIhCKOM
JIeSITEILHOCTH;

Hroro no pazneny

6

Pa3znen 2. IlepBoHayaibHbIE CBEIeHUA O CTPOCHUM BelleCTBA

2.1 CrpoeHue BeniecTBa

but6mmoreka [IOK

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

OpuenTanus Ha
MIPUMEHEHHE
buznuecKux
3HAHUW IS
pellIeHus 3a1a4 B
obiactu
OKpYy>Karoleun
cpenpl,
MJIAHUPOBAHUS
MOCTYIKOB U
OLICHKH MX
BO3MOKHBIX
MOCJIEACTBUM JIJIS
OKpy>Karoleu
Cpenpl;



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

2.2

JBr>xeHue u
B3aMMO/JICVICTBUE YaCTHI]
BEILIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

Crpemienue
aHAJTM3UPOBATh U
BBISIBIATH
B3aMMOCBSI3U
MIPUPOIBI,
oOmiecTBa u
9KOHOMMKH, B TOM
YHCIIe C
HCII0Ib30BaHUEM
¢bu3nueckux
3HAHW; OIlCHKA
CBOUX JICHICTBHII C
y4E€TOM BIIUSIHUS HA
OKPY>KaIOIILYIO
Cpely, BO3MOXKHBIX
r7100aJbHBIX
OCJIEICTBUM.

2.3

ArperaTHbIe COCTOSTHHSI
BElIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

AKTHUBHOE y4yacTue
B pEILICHUU
MPAKTHYECKHUX
3a/1a4 (B pamMKax
CEMbH,
o0pa3oBaTebHOMI
OopraHu3aluu,
HACEJIEHHOTO
IIYHKTa, POJJHOTO
Kpasi)
TEXHOJIOTUYECKON U
COLMAJIbHOU
HAIpPaBIEHHOCTH,



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

TpeOYIOIHX B TOM
quciie U
buznuecKkux
3HAHUI;

Uroro no pazgeny

5

Pa3nen 3. /IBu:xeHne u B3auMojeiicTBHe Tel

3.1

MexaHn4deckoe IBHKECHHUE

but6mmoreka [IOK

https://m.eds00.ru/7f416194

HuTepec
MPAKTUIECKOMY
U3Y4YECHUIO
npodeccuit,
CBSI3aHHBIX C
bu3uKoii;

3.2

I/IHepHI/IH, Macca, IJIOTHOCTb

bubmnorexa IHOK

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

IloBeImIeHHE
YPOBHS CBOEH
KOMIICTCHTHOCTH
yepes
MPAKTHYECKYIO
JeSITeIbHOCTD

3.3

Cuia. Bune! cun

14

but6mmoreka [IOK

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

[TotpebHOCTE B
¢dbopmupoBaHUU
HOBBIX 3HAHUM, B
TOM YHUCIIE
dhopmynupoBaTh
UJICH, TTIOHSTHSI,
TUIOTE3HI O
buznyeckux
00BeKTaxX U
SIBIICHUSAX



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

Uroro no pazgeny

21

Pa3nen 4. JlaBnenne TBEPABIX TeJ, :KUAKOCTEH U ra3oB

4.1

Hasnenue. [lepenaua
JlaBJICHUS TBEPABIMU
TeJIaMU, )KUJIKOCTIMU U
razamu

bu6mmoreka LIOK
https://m.edsoo.ru/7f416194

Crpemienue
aHAJM3UPOBATh U
BBISBIISTH
B3aMMOCBSI3U
TIPUPOJIBI,
oOrecTBa u
SKOHOMHKH, B TOM
quCIe C
HCIIOJIb30BaHUEM
buznyeckux
3HAHUU

4.2

JlaBneHue KUJIKOCTH

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194

IloBrITIIEHNE
YPOBHS CBOEH
KOMIIETEHTHOCTH
yepes
MPAKTUYECKYIO
JIEATCIbHOCTh

4.3

AtmocdepHoe naBieHUE

bub6nunorexa LIOK
https://m.edso0.ru/7f416194

OnecHka CBOUX
JNEUCTBUN € y4ETOM
BIVSIHHS Ha
OKpYKaIOIIYIO
Cpeay, BO3MOMXKHBIX
ri00aIbHBIX
MOCJIEACTBUI

4.4

JleiicTBHE KUAKOCTH U Ta3a
Ha [OIPY>KEHHOE B HUX TEIO

butmmoreka [IOK
https://m.edsoo.ru/7f416194

HNutepec k
MPAKTUYECKOMY



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

HU3YUYCHUIO

npodeccui,
CBSI3aHHBIX C
¢buzuKoit
Hroro no pazneny 21
Pa3nea 5. PaGora m MOIIHOCTB. JHeprus
Oco3HaHue
LEHHOCTHU

5.1

PabGora n MOIITHOCTD

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

(bu3UIeCKO HAYKH
KaK MOIITHOI'O
WHCTPYMEHTA
MMO3HAHMS MUDA,
OCHOBBI Pa3BUTHUA
TEXHOJIOTHH,
BaKHCEHIIICH
COCTaBJISIONIEH
KYJIbTYpbI

5.2

[IpocTeie MexaHU3MBI

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

PazButue HayyHoit
JIF0003HATEIIHPHOCTH,
UHTEpeca K
HCCJIE0BATEIbCKON
JESITEIbHOCTH

5.3

MexaHnyeckas SJHeprus

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

LlennoctHOE
OTHOIIICHUE K
JOCTUXKCHHSIM
POCCHICKHX
YUIEHBIX (PU3HKOB

Hroro no pazneny

12



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

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68

12




8 KUIACC

KosmuectBo yacos DJIeKTPOHHbBIE
Hanpasiaenust
Ne HaumenoBaHue pa3ieioB (undposbie) .
Kontpoabusie | IIpakTnuyeckue BOCIIMTATEIbHOH
n/n U TeM IPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI AeATeJIbHOCTH
pecypcsbl
Pasnea 1. TenuioBble siBJIeHUS
Passurtne HayuyHOU
. TMH0003HATEIBHOCTH
CtpocHue U CBOMCTBA bubmmoreka [IOK ’
1.1 7 HWHTEpeca K
BEILIECTBA https://m.edsoo.ru/7f4181ce .
UCCIIeI0BATENIbCKON
NEeSTENBHOCTH
Bocmpusitue
ACTETHYECKUX
KauyecTB
M3UYECKON HAYKU:
bubnunorexa LIOK (b K
1.2 TemoBble poLECCHI 21 1 ) €€ rapMOHUYHOIO
https://m.edsoo.ru/7f4181ce
IIOCTPOCHMSI,
CTPOTOCTH,
TOYHOCTH,
JTAKOHUYHOCTH
Hroro no pazneny 28
Pa3nen 2. DiiekTpruyeckne U MArHUTHBIE SIBJIEHUS
PasButne HaydyHOU
DNEeKTpUUECKUE 3apsbl. TM0003HATEIIEHOCTH
p p Bbubnunoreka [IOK ’
2.1 3apspKeHHBIC Tena M UX 7 1 HWHTEpeca K
_ https://m.edsoo.ru/7f4181ce .
B3aUMO/ICHCTBUE UCCIIeI0BATENIbCKON
NeSITENbHOCTH



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

2.2

TlocTosgHHBIN
AIEKTPUUYECKUN TOK

20

bubmuorexa [IOK
https://m.edsoo.ru/7f4181ce

HNutepec k
MMPAKTUYICCKOMY
W3YYCHHIO
npodeccuii,
CBSI3aHHBIX C
buzukon

2.3

MaruuTHbIE SBICHUS

1.5

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

Oco3Hanue
LIECHHOCTH
¢bu3nveckoil Hayku
KaK MOIITHOT'O
WHCTPYMEHTA
MMO3HAHMS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHUH,
BaKHEHIIICH
COCTaBJISIONICH
KYJIbTYpbI

24

DneKkTpoMarHuTHas
WHAYKINS

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

AKTHBHOE y4yacTHe
B pELICHUHU
MIPaKTUYECKHUX
3a/1a4 (B paMKax
CEMbH,
o0pa3oBaTeNbHOMN
OpraHu3aIii,
HACEJICHHOT'O
MYHKTa, POJTHOTO
Kpasi)
TEXHOJIOTMYSCKON U
COLIMAIBHOM



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

HaIpaBJICHHOCTH,

TpeOyIOLINX B TOM
YHUCIIE U
buznuecKux
3HaHUH

Uroro no pazgeny 37

PesepBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB 68 14.5

[10 ITPOT'PAMME




9 KUIACC

Ne
n/n

HaumenoBanue pa3jiesioB
U TeM MPOrpaMMbl

KoaunuyecTBo 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Hanpasienust
BOCIIUTATEJLHOM
JeATEeJILHOCTH

Pa3zgea 1. Mexanndeckue iBJICHUSA

1.1

MexaHuueckoe IBUKEHUE U
CII0COOBI €r0 ONMCAHUSA

10

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

AKTHUBHOE y4yacTue
B pEIICHUU
MPAKTHYECKHUX
3a/1a4 (B pamMKax
CEMbH,
o0pa3oBaTebHON
OpraHH3aIi,
HACEJICHHOT O
ITyHKTA, POJTHOTO
Kpas)
TEXHOJIOTHYECKON U
COLMAIIBHOU
HaIpPaBJIEHHOCTH,
TpeOYIOMHX B TOM
quclie U
(bu3nuecKux 3HaHUMN

1.2

BsanMoneiicTBue Te

20 1

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hurepec
MIPAKTUIECKOMY
U3YUYCHUIO
npodeccuit,
CBSI3aHHBIX C
(buzukon



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

1.3

3aKOHBI COXpaHCHUMA

10

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Bocnpusitue
ACTETUYECKHUX
KauecTB
(busznueckoil HayKu:
€€ TapMOHUYHOTO
MIOCTPOCHHS,
CTPOTOCTH,
TOYHOCTH,
JTAKOHUYHOCTH;

Uroro no pazgeny

40

Pa3zgea 2. Mexanndeckue Kojae0anu

f1 1 BOJIHBI

2.1

MexaHndeckue KojaeOaHust

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Bocmnpusitue
JCTETUYECKHUX
Ka4ecTB
(bu3nvecKoil HayKu:
€€ rapMOHUYHOI O
IIOCTPOCHMSI,
CTPOTOCTH,
TOYHOCTH,
JJAKOHUYHOCTH;

2.2

Mexannueckue BOJIHBI.

3BYyK

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

PasBurtne HayuyHOU
TH0003HATENIBHOCTH,
MHTEpeca K
HCCIIEN0BATEILCKOU
NEeATEIbHOCTH

Htoro no pazneny

15

Pasznen 3. 3ﬂeKTp0MaFHI/ITHOC 110JI€ U JJIEKTPOMATHUTHBIC BOJTHbI



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

3.1

DJIEKTPOMArHUTHOE MOJIE U
AIEKTPOMArHUTHBIE BOJTHBI

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

Hutepec k
IMPAKTUICCKOMY
W3YYCHHIO
npodeccuit,
CBSI3aHHBIX C
buzukon

Hroro no pazneny

Pa3nen 4. CBeToBbIe IBJICHUS

4.1

3aKOHBI pacIpOCTPAHEHUS
CBETa

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

[Ipusnanue cBoero
MpaBa Ha OMIUOKY U
TaKOI'o )K€ IIpaBa y
JIPYroro 4ejoBeKa

4.2

JIMH3EI ¥ OIITUYECKHE
npudopbI

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

dopmMupoBaHUs
KYJIBTYPHI 370POBbS
Y SMOIIMOHAJILHOTO
OJ1aronoIyduns:
OCO3HaHUE
LEHHOCTHU
6e3omacHoro odpasa
KHU3HU B
COBPEMEHHOM
TEXHOJIOTUYECKOM
MHUpe

4.3

Pasnoxenune Oenoro csera B
CIIEKTP

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Oco3Hanue
LEHHOCTH
¢bu3nyecKoi HayKu
KaK MOIIHOTO
MHCTPYMEHTA



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

MO3HAHUS MUPa,
OCHOBBI Pa3BUTHUA
TEXHOJIOT Ui,
BayKHEHIIICH
COCTaBJISIONICH
KYJIbTYpPBI

Hroro no pazneny

15

Pa3gen 5. KBanToBbIe IBJICHUSA

5.1

Hcnyckanue u noryonieHue
CBETa aTOMOM

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

Bocnpusitue
3CTETHYECKHUX
KauecTB
¢buznueckoit HayKu:
€€ rapMOHUYHOT O
MOCTPOEHUA,
CTPOrOCTH,
TOYHOCTH,
JTAKOHUYHOCTH

5.2

CTpoeHue aTOMHOTO siApa

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

Oco3uHanne
BAXXKHOCTHU
MOpaHI:HOE)TI/I‘-IeCKI/IX
MIPUHIUIIOB B
JIeITEILHOCTH
YYEHOTO

5.3

HI[CPHBIC peaknuun

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

T"'oToBHOCTE K
AKTUBHOMY
Y4acCTHIO B
00CyXICHUN
0OIIECTBEHHO-



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

3HAa4YUMBbIX U

THYECKUX
pooem,
CBSI3aHHBIX C
MPAKTUYECKUM
IPUMEHEHUEM
TOCTHOKEHUU
¢buznkn
Hroro no paszueny 17
Pa3nea 6. [loBTopnTebHO-00001a10 Ui MOYJIb
IlennoctHOE
IT 000
ot COOBeTOpZHI/Ie uo C(; (;Iegﬂne ] , BuGmorexa LIOK ozrclome(l:ne K
. KaHUA K U3UKH TH)KEHUSM
Acp P https://m.edsoo.ru/7f41ada6 | " . )
3a 7-9 knacc POCCUICKHX YUEHBIX
¢bu3nKoB
Htoro no paznery 9
OBUIEE KOJIMYECTBO YACOB
- 102 27

[10 [IPOT'PAMME



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

ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
N KoauvecTBo yacoB 1 DJIeKTPOHHBIE HU(PPOBbIE
) aTa
Tema ypoka Kontponbubie | IpakTHYeckue o0pazoBaTesibHbIE
n/n Bcero H3YyYeHM s
padoThbI padoTsbI pecypchl
dusznka — HayKa 0 IPUPOJIL.
1 Tene b py: PHP 1 https://www.yaklass.ru/
BJIEHUS [IPUPOJIBI
2 dusnueckue ABICHUA 1 https://www.yaklass.ru/
dusnueckue BEINYNHBI U UX
3 aMepenie 1 https://www.yaklass.ru/
W3MEPEHN
VYpok-uccnenosanue "N3mepenue
TEMIEPATYPHI IPU OMOILU
4 PATYpHLTIP o 1 1 https://www.yaklass.ru/
YKUIKOCTHOTO TEPMOMETpA U
JaTYMKaA TEMITepaTypsl"
Meroasl Hay4HOTO ITO3HAHMSL.
but6mmoreka [IOK
5 Onucanne GU3NIECKUX SIBIEHUH C 1
¢ e https://m.edsoo.ru/ff09f72a
IIOMOIIIBIO MOJIEIEHN
VYpok-uccnenosanue "[Ipoepka
TMHOOTE3bI: JadbHOCTh MOJIETA
6 [IapyuKa, MyIeHHOTO 1 1 https://www.yaklass.ru/
TOPU30HTAIILHO, TEM OOJIbIIIE, YeEM
OoJtblIie BhICOTA MycKa"
Crpoenue BemiectBa. ONbITH
’ Bu6muoteka [IOK
7 JIOKA3bIBAOLIME TUCKPETHOE 1 1
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
bubmunoreka IHOK
8 JIBr>KeHUE 4acTHIl BEIIECTBA 1 1

https://m.edsoo.ru/ff0a013e



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

VYpoxk-uccienoBanue «OnbIThI MO

ynpyroctu. 3akoH ['yka

9 HAOJIIOIEHUIO TEIIIOBOTO https://www.yaklass.ru/
pacuIMpeHus Ta30B»
10 ArperaTHble COCTOSIHHSI BEILIECTBa https://www.yaklass.ru/
Oco0eHHOCTH arperaTHbIX
11 cocTostHM Boabl. O000IIEeHne 1o but6mmoreka [IOK
paszzaeny «IlepBoHauanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHH BEIIECTBAY
MexaHn4ecKoe JBHKEHUE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOG bubamorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHOKEHUE
bubnunorexa LIOK
13 CKopocTs. EAMHHLEL ckopoctH https://m.edsoo.ru/ff0a079c
14 PacueT nytu 1 BpeMeHU IBUKEHUS bubanorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 Wueprusi. Macca — mepa bubnuorexa [IOK
HHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. Pacuer
16 MacChl 061)61\1:[13 TeJa 1o ero brbmorexa LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopatopHas pabota
17 «OnpeaenenHue MmIOTHOCTH TBEPIOTO https://www.yaklass.ru/
Tesa
18 Pemenue 3agad mo reme butmmoreka [IOK
"[lnotHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuia Kak XapaKTepUCTHKA
19 B3auMogeiicteua ten. Cuna https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
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://www.yaklass.ru/
https://m.edsoo.ru/ff0a123c
https://www.yaklass.ru/

JlaGopaTopHas pabota «3yyeHue
3aBUCHUMOCTH PACTIKECHUS

20 https://www.yaklass.ru/
(nedhopmarnyn) mpyKUHBI OT
MIPUIIOKEHHOM CHUITBD»Y

21 SBnenue Tarorenus. Cuma THKECTH https://www.yaklass.ru/
CBs13b MEXKIY CHIIOM TSKECTH U

22 Maccou TGJII;}.,BGC tena. Pemenue bubmorexa LIOK

https://m.edsoo.ru/ff0al778
3a7a4 no teme "Cuna Tsoxkect"
Cwuia TsDKeCTH Ha WX TUIAHETaXx.
23 dusnveckue xapagfggncmxn bubniorexa OK
https://m.edsoo.ru/ff0al502
IJIaHET
bubnunorexa LIOK
24 Hsmepettite ciul. Jluamomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmrorexa LIOK
https://m.edsoo.ru/ff0al778
CHoXeHHE ABYX CHIL,
26 HanpaBJIeHli[H?(Xno OJIHOM MPSMOiA. bubmorexa LIOK
3 https://m.edsoo.ru/ff0ala70
PaBHOnelCTBYIOIIAS CHUT

27 Pemerne faﬂaq 1o Teme https://www.vaklass.ru/
"PaBHoneiicTByromas cui"

28 Cuiia TpeHus u e€ Buapl. TpeHue B bubnnoreka [JOK
MIPHUPOJIE M TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas padota «3ydyeHue
3aBUCHMOCTHU CUJIbI TPCHUS

29 CKOJILXKEHUS OT CI/IJHT,IP ABJIICHUS U bubmorexa HOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITIXCS
TTOBEPXHOCTEH
30 Pemenwue 3a1a4u Ha onpeeicHIe



https://www.yaklass.ru/
https://www.yaklass.ru/
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://www.yaklass.ru/
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

PaBHOACHCTBYIOIIECH CHJITBI

Pemenne 3amad no remaMm: «Bec

31 tenay, «I'papuueckoe nzodbpaxenue bubmmorexa LIOK
cui», «CUIIbDy, https://m.edsoo.ru/ff0alde0
«PaBHOJEICTBYIOMIAS CHID»
KonTponbhas pabora no temam:
«MexaHnueckoe IBIKEHHEY,
32 «Macca, IIIOTHOCTEHY, «Bec Tenay, https://www.yaklass.ru/
«'padpuueckoe n3o00pakeHUE CHUID»,
«Cunb»
33 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnuoreka [IOK
YBEITUYUCHUS IaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHUE Ta3a. 3aBUCUMOCTD
34 nﬂaBneeHH: rj:a oi 06’:éM; i bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBieHHSA TBEPALIMU
35 Tenpalvllln )KIJ/:I[,ZLKOCTHMI/I u Ir)i%aMH. bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackams
aBJICHUE B KUJIKOCTH U Ta3e
36 fbl?;BaHHOC ueﬁfTBHeM CUJIBI ’ bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3agau o teme «JlaBienue bu6nmmorexa [IOK
B KUIKOCTH U raze. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
38 CooOmmaromuecst Cocyabl bubmorexa [IOK
https://m.edsoo.ru/ff0a2970
39 lMunpaBirueckwii mpece bubamorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopriHeBo# https://www.yaklass.ru/



https://m.edsoo.ru/ff0a1de0
https://www.yaklass.ru/
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
https://www.yaklass.ru/

)I(H,HKOCTHBIﬁ HacocC

41 ATmocdepa 3eMi 1 IPUIHHBL €€ bubnnorexa [HOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Bo3nyxa. AtmochepHoe bubmmorexa LIOK
JlaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubmuoreka [IOK
nasnenus. OnwlT Toppuuernu https://m.edsoo.ru/ff0a2da8
3
1| snanoniaof misons van posHe biGmiorera LIOK
8 AP https://m.edsoo.ru/ff0a2fc4
Mops
Bapomerp-aneponn. AtmochepHoe bubnuorexa [IOK
45
JABJICHHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
P n
46 CIICHIE SaAa% TO TeMe N https://www.yaklass.ru/
ATMocdepHOe 1aBIeHHe
- JelicTBrE KUIKOCTH U Ta3a HA Bu6morexa LOK
MOTPY>KEHHOE B HUX TEJO.
by https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuia
JlabopaTopHas paboTa
«OmnpeneneHne BHITAIKABAIOIICH bubmuoreka [IOK
48 . .
CHJIBI, JICUCTBYIOIICH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIAKOCTb)»
JlabopaTopHas paboTa 1o Teme
o | e e
A . https://m.edsoo.ru/ff0a3514
MOTPYXEHHOU B KHUJIKOCTh YaCTH
Tena»
bu6 OK
50 [InaBanue Ten uowotexa Il

https://m.edsoo.ru/ff0a3a96



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://www.yaklass.ru/
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

JlabopaTopHasi pabota
"KonctpynpoBaHue apeoMeTpa Win

51 KOHCTPYHMPOBAHHE JIOJIKU 1 https://www.yaklass.ru/
onpezaereHue eé
Ipy30n0abEMHOCTH"
Pemrenne 3agad mo remam:

52 «[InaBanue cynos. bubnnorexa [HOK
Bo3nyxoruiaBanuey, «J/laBienue https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUJKOCTEN U ra30B»
KonTponbhas paborta o Teme

53 «JlaBreHHe TBEPIBIX TEI, https://www.yaklass.ru/
JKUIKOCTEHN U ra3oBy

bubnunorexa LIOK
>4 Mexaririecias pabora https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK

> MOTHOCTS. BRI MOTHOCTE https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM MPH 1 https://www.yaklass.ru/
noanéMe mo Jectauie"

57 IIpocteie MexaHu3MBI. Phruar. https://www.vaklass.ru/
PaBHOBecuE cui Ha ppiuare
Poruaru B TexHuke, ObITY U

58 npupoje. Jlaboparopuas pabora 05 bubmuorexa [JOK
«MccnemoBanue ycaoBuii ' https://m.edsoo.ru/ff0a478e
PaBHOBECHS pblyara

59 Pemenune 3ama4d mo tTeme «Y CI0BUSA bu6nunorexa LIOK
PaBHOBECHS phIUaray https://m.edsoo.ru/ff0a48a6

60 KoaddurmeHT mone3Horo aeicTBus 0.5 https://www.yaklass.ru/



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

MexaHu3Ma. JlaboparopHas pabora
«3mepenune KII/] HakinoHHOM

TJTOCKOCTH
61 Pemenue 3agau no reme "Pabora, 1 bubnunorexa LIOK
MorHocTs, KIT/I" https://m.edsoo.ru/ff0a4c48
MexaHu4ecKas SHEPTHsl.
62 Kunernueckas u HopTeHuHaanasl 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4252
SHEPrus
63 3aKOH COXpaHEHUsI MEXaHUYECKOU 1 bubnmnoreka [JOK
SHEPIUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 1O TEME
"DKcnepUMEHTaIbHOE OIIPEAEIICHUE
64 MSMEHCHHA KHP\I,CTquCKOH 1 1 1 https://www.yaklass.ru/
MOTEHIIUATBLHON YHEPTUU MPU
CKaThIBAaHHUH TEJIa 10 HAKJIOHHOMN
IJTOCKOCTH"
65 KOHTpOJILHaH pa60Ta 110 Teme 1 https://www.yaklass.ru/
«PaboTa 1 MOIIHOCTb. DHEPTUSD
Peseprubrit ypok. Pabora ¢
66 TGKCEB.MI/I H(zlr')reMe "MexaHu4ecKoe 1 bubmorexa IOK
| https://m.edsoo.ru/ff0adee6
JIBIDKCHUE
PesepBHbIii ypok. Pabora ¢
67 TeKC"IJ?aMI/I HSI]E)FCMC "JlaBrIeHHE 1 bubamorexa LOK
) . " https://m.edsoo.ru/ffOa4ffe
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B
PezepHblii ypok. Pabora c
68 TexkcTaMu 1o TeMe "Padora. 1 https://www.yaklass.ru/
MormutHocTbs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12



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

[TPOTPAMME




8 KUIACC

KoanuyecTBo 4acoB

DJIeKTpPOHHBIE M (poBbIE

e Tema ypoka Kontpoabnbie | IlpakTnueckue Aara o0pasoBaTejbHbIe
n/n Bcero H3Yy4eHMs
padoThbI padoThbI pecypcol

OCHOBHBIE TIOJIOKECHHUS

1 MOJIEKYJIIPHO-KMHETUYECKON 1 bubnuoreka [IOK
TEOPUU U MX OTBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pazmMep aTOMOB B MOJICKYJT 1 https://www.yaklass.ru/
Mogenu TBEPAOTO, JKUIKOTO U

3 ra3(I)[06pa3H0I:(I) cocmainﬁ 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a540e

BEIIIeCTBa
OOBsicHeHHE CBOKCTB TBEPIOTO,
KUKOTO U Ta3000pa3HOTO

4 COCTOSIHUM BEIIECTBA HA OCHOBE 1 https://www.yaklass.ru/
MOJIOKEHUH MOJIEKYIISPHO-
KHHETUYECKOU Teopuu

5 Kpucranmuaeckue nu amopgHbie 1 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800

6 CMauuBaHue ¥ KanWUISIPHOCTb. 1 bubmmorexa [LIOK
IToBepXHOCTHOE HATSIKEHHUE https://m.edsoo.ru/ff0a5530

7 TeruioBoe paciIMpeHHe U CxKaTue 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBsi3b TEMIIEpPATYpPhI

8 CO CKOPOCTBIO TETIOBOTO JIBHXKCHHUS 1 https://www.yaklass.ru/
YaCTHII

9 Buytpennss sneprusi. CriocoOst 1 bu6mmoteka [IOK



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

W3MEHEHUS BHYTPEHHEH SHEPTUH

https://m.edsoo.ru/ff0a5c60

bu6mmorexa [IOK

10 Buytet Tertonepe ia https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnyeckoe
HCII0Ib30BaHUE TEIIOBEIX CBOMCTB bubmuoreka [IOK

11
BEIIIECTB U MATEPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomnuecTBo TemnoTel. Y nenbHas bubnunorexa LIOK
TEIII0OEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OaiaHca.

13 TSHJ'IOO6M€H 1 TEIJIOBOE bubamorexa IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas pabota

14 "UccnenoBanue ABJICHUS butmmoreka [IOK
TEIJI000MEHa TIPH CMEIITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueid BObI"

PacueT xoauyecTBa TEIIOTEHL,

15 HEO0OXOUMOTO JIJIsSI HarpeBaHUs https://www.vaklass.ru/
TeJa ¥ BBIIEISIEMOTO UM TIPU
OXJIXKICHUH
JlaGopaTopHas pabota

16 "Onpgz[enzHHe I})/z[eanoﬁ bubmorexa [IOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA

17 DHeprus ToruMBa. Y JeabHas bubnuorexa [JOK
TEIJIOTa CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBrneHue u oTBEepACBaHHE BuGmorexa LIOK

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAsA

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2
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JlabopaTopHasi pabota

19 "OnpeneneHue yaeabHOU TETUIOTHI bubmorera [IOK
N https://m.edsoo.ru/ff0a72fe
IJIaBJICHUS JIba
20 [NapoobpazoBaHue U KOHJEHCALUS. bubmmorexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nemapHas Teniaora
1napooOpa3oBaHMs U KOHJICHCAIIUH.
21 3aIl;I/ICI/III\)/IOCTB TeMHepaTyI;I)LI ’ bubmorexa LIOK
https://m.edsoo.ru/ff0a786c¢
KHUIIEHUS OT aTMOC(EPHOTO
JaBJICHU
BrnaxnocTs Bo3ayxa. JlaboparopHas
29 pabora "OnpenencHue bubnuorexa [IOK
OTHOCHUTEIBLHON BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3IyXa"
23 Pemterne 3ajat Ha onpefieneHye https://www.yaklass.ru/
BJI&YKHOCTH BO3/yXa
[TpuHIMITBI paOOTHI TETIIOBBIX
24 nsurareneil. [lapoBas TypOuHa. https://www.yaklass.ru/
JIBurarenb BHYTPEHHETO CrOpaHus
KII TenoBoro naBuratens.
25 TeI:_fIOBHe ,[IBI/II‘a"II“[eJII/I Y 3aIluTa bubamorexa LIOK
. https://m.edsoo.ru/ff0a7c7c
OKpY’KaroIlei cpeibl
26 3aKOH COXpaHEeHHUsI U MTPEBPALLECHUS https://www.vaklass.ru/
SHEPrUU B TEIUIOBBIX MPOIIECCaX
[TonroroBka Kk KOHTPOILHOU paboTe
27 1o Teme "TennoBkie SBICHUS. bu6nunorexa LIOK

H3menenune arperaTHbIX COCTOSTHUI
BernecTna"

https://m.edsoo.ru/ff0a83f2
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KonTponbhas pabora o Teme

28 "TemnoBele sBicHUS. M3MeHeHne bubamorexa TIOK
. | https://m.edsoo.ru/ff0a86ae
arperaTHeIX COCTOSTHUH BEIIeCTBa
29 uekrpusaus Tex. /1sa poa https://www.yaklass.ru/
AJIEKTPUICCKUX 3aPSAI0B
Ypoxk-uccienoBaHue
30 "DJIeKTpU3aIs T HHAYKIUEH 1 https://www.yaklass.ru/
IIPU CONIPUKOCHOBEHUU"
31 B3anmonencTBue 3apsKEHHBIX TEIL. bu6nunorexa LIOK
3akon Kysona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUECKOE TOJIE.
39 HarmpsisxeHHOCTB 3JIEKTPUYECKOTO bubmmorexa LIOK
noJisi. [TpyHIMT cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TTONEH
Hocurenu snekTpuyeckux 3apsiioB.
33 DnemenTtapHblii 3apsit. CTpoeHue https://www.yaklass.ru/
aToma
34 [IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH but6mmoreka [IOK
COXpaHECHHS SJIEKTPHUCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3ana4 Ha IpUMEHEHHE bubnnorexa [HOK
CBOMCTB DJICKTPHUUECKHX 3aps/IOB https://m.edsoo.ru/ff0a90cc
ONEKTPUYSCKUM TOK, YCIOBHS €r0
36 cymech)BOBaHm. I/IC;‘;]‘IHI/IKI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JIeHCTBHS SJIEKTPUUECKOTO TOKA brbmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccinenoanue "Jleiictere https://www.vaklass.ru/

OJICKTPHUYCCKOI'O I10JI Ha
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MPOBOJHUKHU U JUAJIEKTPUKU"

DIIEKTPUUYECKHUMN TOK B METAIIIAX,

bu6mmorexa [IOK

39
KUIKOCTSIX M Tazax https://m.edsoo.ru/ff0a9838
5 B,
40 FICHTpHHECIT TR 1 €e https://www.yaklass.ru/
COCTaBHbBIC YACTH
C . JIab 0
" ¢ I/pII;IaeToeKa ’ a c;paToplz)a;; panTa . BuGmorexa [IOK
M HHUC U T'YIINPOBaHU .
P | peryimp https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DJIEKTPUIECKOE HAIPSHKEHHE.
Boast™metp. JIabopaTtopHas pabora bubnuorexa [JOK
42 ' 0.5
'i3mepeHue 1 perympoBaHue https://m.edsoo.ru/ff0a%e14
HanpspkeHus"
“ S/OEPOTHGBMHHG npOBZz[H:Ka. BuGmmorexa [IOK
JbHOE COTIPOTUBIICHU
A P https://m.edsoo.ru/ff0aa738
BeIECTBA
JlaboparopHas paboTa
14| conpommnnns nposonams o ero 1 biGmorera LIOK
P POBOL https://m.edsoo.ru/ff0aa738
JUTAHBI, TUTOMIAIN TIOTIEPEYHOTO
ce4eHMs U MaTepuaina"
o |
p ' s https://m.edsoo.ru/ff0aad4a
ydJacTKa [enu
JlaGopaTtopHas pabota
HH
CCJIEIOBAaHUE 3aBUCUMOCTH CHITBI BuGmiorexa LIOK
46 TOKa, UAYILIEr0 YEPE3 PE3UCTOP, OT 1

COTPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e
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HOCJ’ICI[OBaTeJ'II)HOC " IIapaJijICJIIbHOC

47 https://www.yaklass.ru/
COCIMHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSKEHUN bubmmorexa LIOK
48
[IPH TI0CJIEI0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JABYX PE3UCTOPOB"
JlaboparopHuas pabota "IIpoBepka
IIpaBUJIa JJIsl CUIIbI TOKA IIpU bubmmorexa [LIOK
49
napasuie]IbHOM COCTUHCHUN https://m.edsoo.ru/ff0aadle
pe3ucTopos"
P
o | oo e
D https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS IPOBOIHUKOB
Pa6
51 BJ?GIZ) Tanljlzz(;::r}looij;a 3aKkoH bubamorexa HOK
R ' https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
Jlab 0
52 "SnogaTeiEEjli p?ﬁ?)iil Y MOIIIHOCTHU bubmorexa LIOK
ped P | B https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DIIeKTpUUYECKHE 1IeTTH U
53 NOTPEeOUTENHN PIEKTPUIECKOM bubmmorexa LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroToBka K KOHTPOJIBLHOM paboTe
1o TemMe "DIIEeKTPUUECKHUE 3apsIbl. BuGmorexa LIOK
54 3apspKEeHHbBIE TeJla U UX

B3anuMoiericTBus. IlocTOSIHHBIN
3JIEKTPUYECKHUI TOK"

https://m.edsoo.ru/ff0abd2c
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KonTponbhas pabora o Teme
"DnexTpuuecKue 3apsbl.

55 3 bubmuorexa [IOK
apspKEHHBIE TeIa U UX
P . . https://m.edsoo.ru/ff0abea8
B3auMoeiicTBud. [10CTOSHHBIHN
3JEKTPUYECKUNA TOK"
ITocTosTHHBIE MATHUTEI, HX
56 N https://www.yaklass.ru/
B3aMMOJIEHICTBHIE
VYpok-uccnenosanue "N3yuenue bubnmoreka [JOK
57 . " 1
IOJIEN MTOCTOSHHBIX MATHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTtHOe noie. MarHuTHoOe 10Jjie
58 3 bubnuorexa [IOK
€MJIH ¥ €r0 3HaYEeHHUEe I )KU3HU
s https://m.edsoo.ru/ff0acOba
Ha 3emie
OmnbIT OpcTena. MaruuTHoe Hoje
59 DJIEK I/II‘)IGCKOFO TOKa MaruurHoe bubmmorexa [IOK
P https://m.edsoo.ru/ff0acld2
T0JIe KaTYIIKH C TOKOM
[TpuMeHeHne JIeKTPOMArHUTOB B
texnuke. Jlaboparopnas pabota bubnmnoreka [JOK
60 " . 0.5
N3yueHue neiicTBUSI MArHUTHOTO https://m.edsoo.ru/ff0ac74a
OJIs1 Ha MPOBOJIHUK C TOKOM"
DIIEeKTPOABUTATENH IOCTOSTHHOTO
toka. Mcnonap3oBanue
DJIEKTPOJBHUIATENIEH B TEXHUYECKHUX
61 . OEC . 4 THAHCIODTE bu6mmoreka LIOK
TPOICTBAaX U H HCIIOPTE.
yerp P p https://m.edsoo.ru/ff0ac86¢c
JlaGopaTopHnas pabota
"KoHcTpyupoBaHue 1 u3ydeHue
paboThl 31eKTpoABUTaTeNs"
OnsiTel Mapanes. 3akoH
62 3JIEKTPOMArHUTHON MHIYKIIHH. https://www.yaklass.ru/

[IpaBuno Jlenna
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OnektporeHeparop. CrocoObl
TTOJTYYCHUS DIICKTPUIECKOM

63 SHEPruu. DJIEKTPOCTAHIIUU HA 1 https://www.yaklass.ru/
BO300HOBIISIEMBIX UICTOYHHKAX
SHEPTUU
[ToaroToBKka K KOHTPOJIBHOM paboTe
64 1o TeMe "DIEeKTPUIECKUE U 1 https://www.yaklass.ru/
MAarHUTHBIC SBJIICHUS"
KonTponbhas pabota o teme
65 ":‘)J'I:Il:”[‘pl/I‘IGCKie Y MarHUTHBIC 1 Bubmmorexa [IOK
" https://m.edsoo.ru/ff0acb14
SIBTICHHS
PesepBHslit ypok. Pabora ¢
66 TCKC’II:“)aMI/I n(?I;eMe "TemnoBbie 1 bubmorexa LIOK
| https://m.edsoo.ru/ff0acc5e
SIBIICHUS
P BHBIN K. PaboT
67 T:Ii(e:"f“)aMI/I ngl")rZMe "ar?(())CjOiIHHHﬁ 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0acdc6
INEKTPUICCKUHN TOK
PesepBHrlit ypok. Pabota ¢
68 TEKCTaMH 1o TeMe "MarHuTHbIe 1 https://www.yaklass.ru/
siBJIeHHS "
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME
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9 KUIACC

KoanyecTBo yacoB

DJIeKTpOHHbBIe N poBbIE

Ne ara
Tema ypoka Kontponbneie | IpakTHyeckne A oGpa3oBaTe/IbHbIE
n/n Bcero U3y4YeHH s
padoTsbI padoThbI pecypcel

M .

1 CXATITICCKOC ABIDKCHHC 1 https://www.yaklass.ru/
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIBLHOCTD 1 bubmuorexa [IOK
MEXaHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsAMOIMHENHOE 1 bubmuorexa [JOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE

4 nsmkenne. CpeiHss U MTHOBEHHAs 1 https://www.yaklass.ru/
CKOPOCTh

5 [IpssMonnHENTHOE PaBHOYCKOPEHHOE 1 bu6morexa [IOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJTMHEHHOTO

6 PaBHOYCKOPEHHOTO JBHKECHUSI. 1 https://www.yaklass.ru/
I'paduk cxopoctu
JlaboparopHas paboTa
"OnpezneneHne yCKOpeHus Teia npu bu6nunoreka [IOK

7 1 1
PaBHOYCKOPEHHOM JIBIKCHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM mtockocTy"

3 CBoOoguoe nagenne teir. OnbITh 1 https://www.yaklass.ru/
Tanunes

o | oxpysnoom, Hepnosn saerora 1 bGorera LIOK

by <P . A https://m.edsoo.ru/ff0ae176

obpamenus. JInHeitHas u yrioBas
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CKOpPOCTHU

10 LenTpocTpeMuUTenbHOE YCKOPEHHE
11 Ilepsbiit 3axkon Hprorona. Bekrop bubnuorexa LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexa [JOK
PaBHOzelicTBYOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HeroTOHA. bubmmorexa LIOK
Cymnepro3urus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha mMpUMEHEHUE bu6mmorexa [IOK
3akoHoB HeroToHa https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cua ynpyroctH. ko I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agay mo reme «Cuiia https:/Awww.vaklass.ru/
YOPYTOCTH
JlaGopaTopHas pabota
17 «Onple):z[enre):HHe IzKeCTKOCTI/I bubmorexa OK
https://m.edsoo.ru/ff0aee28
MIPY>KHAHBI
18 Cua Tpemus bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nuorexa [IOK
TPEHUS https://m.edsoo.ru/ffO0afa26
JlaGopaTtopnas pabora
20 "OHpEI[eJIEHI/Ie io:a(quunema bubmmorexa LIOK
\ https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKCHUS
Pemenne 3aga4 mo teme "3aKOHBI
21 Herotona. Cjima yrnpyroctu. Cria bubmmorexa LIOK
" https://m.edsoo.ru/ffOafb8e
TpEeHUs
22 Cuna TsKecTH ¥ 3aKOH BCEMHPHOTO bubmmorexa LIOK
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TATOTCHUS. Y CKOPEHHE CBOOOHOTO
naJxeHus

https://m.edsoo.ru/ff0af044

Ypox-koHpepenuus "JBrKeHHE TEI

23 BOKPYT TPaBUTAIIMOHHOTO [IEHTPA https://www.yaklass.ru/
(Conneunas cucrema). ["anaktuxu"
Pemenne 3agad mo reme "Cuia
24 TSAKECTU U SJEIIKOH BCEMUPHOI'O bubamorexa LIOK
Y https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 IlepBasg kocMHu4ecKas CKOPOCTb. bubnuorexa LIOK
HeBecomocTs 1 mieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOW TOUKH.

26 AGcooTHO TBEPIOE TEIIO. bubnuorexa LIOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeTIEHHON OChIO BpallleHuUs

27 Mowment cubl. LleHTp TsbkecTn https://www.yaklass.ru/

28 Pemenue 3aga4 mo reme "MomeHT bubmuorexa [IOK
cwibl. Lentp Tsoxectn" https://m.edsoo.ru/ffOb02b4
[ToaroToBka K KOHTPOJILHOM paboTe

29 110 HTeMe "MexaHquPCI(oe JIBI/II:KGHI/IC. bubmorexa OK

. https://m.edsoo.ru/ff0b0408
Bzaumoneticteue Ten"
KonTponbnas paborta o Teme
30 "Me:(llequCK(E)e JIIBIOKEHUE. bubmorexa [IOK
N https://m.edsoo.ru/ff0b06ec
Bsanmonetiictue Tea"
Nmmynec Tena. UMImyssC CUitbL.

31 3aKOH COXpaHEHUsl UMITYJIbCA. bubnmoreka [IOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBUE

32 Pemrenne 3ama4 rmo teme "3akoH bubmuorexa [JOK
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COXpaHeHus umiyJsbca'

https://m.edsoo.ru/ffOb096¢

VYpoxk-koH(pepenuus "PeakTuBHOE

33 | https://www.yaklass.ru/
JBUKCHHE B IPUPOJIC U TEXHUKE
34 M 5 bubmuorexa [IOK
CXATITCCKAT paboTa H MOTHOCTS https://m.edsoo.ru/ff0b0a84
35 PaGota cunbl TSHKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIBI TPSHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota
36 «Ormpenenenue pabOThI CHIIbI TPEHHUS https:/Awww.vaklass.ru/
IIpU PaBHOMEPHOM JIBUKEHHUH Tela
10 TOPU3OHTAITLHOM ITOBEPXHOCTH
C OOTBHI.
37 PASD SHCPIHIL I paboTh! https://www.yaklass.ru/
[ToTenuuanbpHas sHEpPrUs
38 Kunernueckas sneprus. Teopema o bubmuorexa [IOK
KUHETUYECKOW SHEPTHU https://m.edsoo.ru/ff0b0c32
39 Saxon COXPATCHHA SHEPTHH B https://www.yaklass.ru/
MEXaHHKE
JlabopaTtopHas padota «3yueHue bubmuotexa [JOK
40
3aKOHA COXPAHEHUS YHEPTUU» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBUKESHHUE U €TO Bbu6nuoreka [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
42 ]f;aTyxa}o:me I;OH:(S:g:H' bubaunorexa IIOK
BIHYKJICHHBIC K HUSL.
e " https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 Marematiieckiit i mpy KHHHbIT https://www.yaklass.ru/
MasiTHUKU
44 VYpok-uccienoBanue «3aBUCUMOCTh bubmuotexa [IOK

nepuojia KojiebaHuM OT KECTKOCTH

https://m.edsoo.ru/ff0b197a
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IPYKUHBI U MAacChl Ipy3a»

[IpeBpamienue 3Hepruu npu

45 https://www.yaklass.ru/
MEXaHHUYECKHUX KOJICOaHMSIX
JlaboparopHas paboTa
46 «On I; eJIIZ:HI/Ie IjlacTOTH U TIeproJia brbmorexa LIOK
ped . pHoA https://m.edsoo.ru/ffOblaec
KOJIeOaHUI IPY>KHHHOTO MasTHHKA)
JlaboparopHnas pabota «IIpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHmi bubnuorexa LIOK
47
rpy3a, MOJIBEIICHHOTO K HUTH, OT https://m.edsoo.ru/ffOb197a
MAacchl Ipy3a»
Mexannueckue BosiHbl. CBolicTBa
48 e Xa HWIeCKKH Bo HHI)II‘[ oB oH o e bubmuorexa IIOK
MEXaHUYECKHX BOJIH. JBHBIE U
PO https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJTHBI
Ypok-koHpepennus "MexaHU4YeCcKue
49 BOJIHBI B TBEPIOM TeJIe. https://www.yaklass.ru/
Ceiicmuueckue BOJIHBI"
3Byk. P
50 BYK. TaCpOCTpaCHie 1 https://www.yaklass.ru/
OTpakeHHE 3BYyKa
Ypok-uccnenosanne "Habmronenue
51 3aBHCHMOCTH BBICOTHI 3BYKa OT https://www.yaklass.ru/
4acTOTHI"
I'pomMKOCTbH 3ByKa U BHICOTA TOHA.
52 P EIK https://www.yaklass.ru/
AKyCTUYECKUHN PE30HAHC
VYpok-koubepenuus "YbpTpa3ByK u bubmuotexa [IOK
53
nHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
I1 i pab
OJITOTOBKA K KOHTPOJIBHOU paboTe Butmorexa LIOK
54 1o TeMe "3aKOHBI COXPaHCHHUS.

Mexannueckue KojicOaHus U BOJIHBI"

https://m.edsoo.ru/ffOb25f0
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KonTponbhas paborta o teme

55 "3aKOHBI COXPAHCHHS. https://www.yaklass.ru/
Mexannueckue KoineOaHusi U BOJHBI"
56 DJIEKTPOMAarHuTHOE TOJIE. bubnmoreka [IOK
DJIEKTPOMAarHUTHBIC BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa DIIEKTPOMArHUTHBIX BOJIH https://www.yaklass.ru/
VYpoxk-konpepenuus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bu6nmoreka [IOK
Hcnonp30BaHue 3JEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JUJIs1 COTOBOM CBSI3H"
VYpok-uccnenopanue "N3yuenue
59 C]i)ﬁCTB aneiTpOMarHHTHy;x BOJIH C bubanoreta LIOK
https://m.edsoo.ru/ffOb2c6c
HOMOIIBI0 MOOHIIBHOTO TenedoHa"
Pemenue 3a1au Ha onpeneneHue
60 YaCTOTHI U JUIMHBI https://www.yaklass.ru/
AIEKTPOMATHUTHOUN BOJIHBI
DneKTpOMarHuTHasl MPUPOa CBETA.
61 CKopZI?:TL CBeTa. BOJ‘II—II)OIIB)blg bubmmorexa LIOK
. https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku cBeta. [IpsimMonuHeitHoe
62 pacnpocTpaHeHue CBIE))Ta. 3aTMeHus bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua u JIyHst
3aKOH OTpa)K€HUs CBETa. 3epKaa.
63 PGIHCHI/IGPBaJIaq Ha anMeHelime bubmmorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
64 [Ipenomiienune cBeta. 3akoH bubnuorexa LIOK
IpeIOMIICHHUS CBETa https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpAKEHUE bubmuotexa [JOK
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cBera. [cronp30Banue MOJIHOTO
BHYTPEHHETO OTPaKEHHUS B
ONTUYECKUX CBETOBOJAX

https://m.edsoo.ru/ff0b3c5c

JlaGopatopHas pabota
"HccnenoBanue 3aBUCUMOCTH yIiia

66 TPEJIOMIJIEHHUS CBETOBOTO JIyda OT https://www.yaklass.ru/
yria MaJieHus: Ha rpaHuie "Bo3ayX-
crekio""
VYpoxk-koHpepeHuus
"Hcronp30BaHUE MOITHOTO
67 BHYTPEHHETO OTPAYKCHHS: https://www.yaklass.ru/
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBsI3p"
68 JIua3el. OnTHYecKas CHiia JIMH3BI bubmmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. bubmmnoreka LIOK
69 [TocTpoenue n3o0paxeHUi B JIMH3aX https://m.edsoo.ru/ffobd44a
JlaboparopHas paboTa
70 "Onpenenenue GOKyCHOTO bubmuotexa [JOK
PacCTOSTHHSI U OTITHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
coOuparoriei TUH3bI"
Ypok-koHpepeHnmus "OnTuaeckue bu6nunoreka [IOK
71
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'na3 kak onTuyeckas cucTema. but6mmoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684
73 YpOK-KOH(I)epeHLII/I}I "I[e(beKTH https://www.yaklass.ru/
3penus. Kak coxpanuts 3peHue"
74 Paznoxxenue 6enoro cBeTa B CIIEKTP. bubnnoreka [IOK
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OnrsiTel Herotona. Crnoxxenue
CIIEKTPaJIbHBIX 1IBETOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c

JlaGopatopHas pabota "OmbITHI 110
Pa3NoXKEeHUIO OEJIOro CBeTa B CHEKTP

75 ¥ BOCIIPHUSATHIO 1IBETA MPEIMETOB buGmorexa [IOK
https://m.edsoo.ru/ffOcOe2a
IpU UX HaOIIOAEHUM Yepes
[IBETOBBIE (PMIIBTPHI"
Ypok-nipaktukym "BosnHOBBIE
76 CBOMCTBA CBETA: TUCIIEPCHS, https://www.yaklass.ru/
uHTepdepeHius u qudpaxuus”
77 Omnbite Pe3epdopaa u mranerapHas bubnmoreka [IOK
MOJIeTb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma https:/Awww.vaklass.ru/
bopa
Hcnyckanue u norjioneHne CBeTa
79 aTOI\Z/OM. KBaHTBI. HH?eﬁanme Bubnuorexa LIOK
https://m.edsoo.ru/ffOc144c
CHEKTPBI
VYpok-npaktukyMm "Habmronenue bubmuotexa [JOK
80
CIEKTPOB HCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH 1 €€ BUIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 CtpoeHne aTOMHOTO sJipa. bubmuotexa [JOK
HyxksouHas Mozaenb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALCHUS. bubnuorexa LIOK
W3orombr https://m.edsoo.ru/ff0clald
84 Pemenue 3amad nmo reme: bu6mmoreka [IOK

"PannoakTuBHBIE TpeBpanieHus"

https://m.edsoo.ru/ffOclb4a
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85 Iepuon nmonypacmana https://www.yaklass.ru/
VpoK-
86 "If)aoizzfglelslz{?:: i:n CHUS B bubamorexa LIOK
8 v | https://m.edsoo.ru/ff0c2126
npupojie, MEAUIINHE, TEXHUKE
A .3
L lncpuue peascaum. Saomy BuGmmorexa LIOK
XPaHEHUS 3apsA0BOTO U
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEII
88 DHeprus CBSI3U aTOMHBIX SIIEP. bu6nmoreka [IOK
CBsI3b MacChI U SHEPTUH https://m.edsoo.ru/ffOcld7a
Pewenne 3agau no reme "fAnepusie
89 HeHH B HATL IO TEME TACPHE https://www.yaklass.ru/
peakiuu
90 Peakuuu cuHTtes3a u neneHus saep. bu6nuoreka LIOK
Hcrounuku saeprun CoHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koubepennus "AnepHas
91 dHepreTHka. Jleersia . https://www.yaklass.ru/
PaaMOaKTUBHBIX U3ITyUYeHUN HA
JKUBBIE OpraHU3MbI"
[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIEeKTPOMarHuTHOE ToJIe. bubnuorexa [IOK
92
DJIEKTPOMArHUTHBIC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBeHus"
KonTponbhas pabora o teme
H9 X
93 JICKIPOMATTIITHOE Hote https://www.yaklass.ru/
DIIEKTPOMArHUTHBIE BOJHBI.
KBanToBsbie siBeHus"
I1 , 0000 .
OBTOpEHHE, 000011IeHNE Butmorexa LIOK
94 JlaGopaTopHbIie pabOTHI IO KypCy

"Bzanmoneticteue tea"

https://m.edsoo.ru/ff0c245a
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[ToBTOpenue, o600menue. Pemenne

bu6nuoreka [IOK

95 pacquHI:'Ix M Ka4eCTBEHHBIX 3a')'1aq 1 https://m.eds0o.ru/f0c2572
1o TeMe ""TerioBbIe MPOLECCHI
[ToBTopenue, o6o0eHue. Pemenne
9% pacyeTHBIX M Ka4eCTBEHHBIX 3324 1 bubnnoreka [IOK
o teme "KIIJ] TermoBeix https://m.edsoo.ru/ff0c2a22
nBurareaein”
07| pacasmenn o sencemmmoesome. | 1 buomorera LIOK
P | 8 \ https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI a5exkTpoycTaHOBOK
G | Masoparopme paortno kype 1 1 BGmioresa LIOK
| PaTOPHHIE P | pey https://m.edsoo.ru/ff0c2c52
CBeToBbIE ABIICHUS
I1 0600 . Pab
O borera LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpPAaHCHHA B MCXaHUKEC
I1 600 . Pa6
100 | rexeravn noreve Konctaman | 1 biGmorera LOK
) https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 .P
T TaMH I10 TEM BCTOBbI
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o606menue. Pabota ¢
102 TekcTamu o Teme "KBaHToBas u 1 https://www.yaklass.ru/
sanepHas ¢pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» dusuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., Banos A. 1.,
Axunonepnoe ob6mectBo «M3narensctBo «IIpocBenienne»

» dusuka: 8- kacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ [lepeimkun 1. M., UBanos A. .,
Ax1mmonepHoe obmectBo «M3naTenscTBo «IIpocBemnienune

» ®usuka: 9-i kiacc: 6a30BbIl ypoBeHb: yueOHUK, 9 knacc/ [lepoimkun U. M., I'yrauk E. M.,

HBanos A. 1., [letpoa M. A., AkimonepHoe obmectBo «M3aatenbctBo «IIpocBemnieHuey

METOJUYECKHUE MATEPHUAJIBI V1A YYUTEJIA
®dusuka.9 Kinacc: TEXHOJIOTUYECKHE KapThl YPOKOB 10 yueOHuKy A.B. I1€preiikuna,

E.M.I'yraux/ aBt.-coct. H.JI. [lenareituenxo.-Bonrorpaa: Yaurens

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru/

bu6mnoreka LIOK






