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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uMKe Ha YpPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJOKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOECHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (enepanbHOil paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Ou3uka.

Copepxanne mporpamMmbl 1Mo (pU3MKE HaAmMpaBieHO Ha (HOopMHpOBaHHE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAlOIIMXCS W OpPraHMU3aIHI0 H3y4YeHUs
bu3MKKM Ha AESITENbHOCTHOM oOcHOBe. B mporpamme mo ¢u3HNKe yYUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mnpenmera B peanusanuu TpedoBanuiik ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yIbTaTaM OOyUYEHUs, a TAKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma 1o gusrke ycTaHaBIMBAET pacipeiesieHue y4eOHOro maTepuana
1o rogam oOydeHus (IO Kjaccam), mpejjiaraeT MpUMEPHYIO MOCIEA0BaTeIbHOCTD
U3Y4YEHUS TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKAHHS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[Iporpamma 1o ¢u3uke pa3padoTaHa C LEJIbI0 OKa3aHHWS METOJMYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeil MporpaMMbl 0 y4eOHOMY MPEAMETY.

®dusnuka SABISETCSA CHUCTEMOOOPA3yIOIUM JUJIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, IOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBIICHWM, M3y4YaeMbIX XUMHUEH, Ouonorueu, acrpoHomuend u (HU3NUECKOU
reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KApTUHY MHUDa,
MPEeNOCTaBsieT HamOoJiee SICHbIE o0O0pas3llbl MNPUMEHEHHS HAayYyHOTO METOo/a
MO3HaHMsI, TO €CTh CII0C00A MOJTyUYEHHUsI JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 TIaBHBIX 33724 (PU3MYECKOTO OOpa3oBaHUs B CTPYKType oOIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CJICIYIONUMH KOMIETEHTHOCTAMH, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OIICHWBATH U TOHUMATh OCOOCHHOCTU HAYYHOTO UCCIIEIOBAHMS;

e WHTEPHOPETUPOBATH  JaHHbIE W  HCIOJIb30BaTh  HAy4YHBIC
JI0Ka3aTesIbCTBA /ISl MOJyYEHHUS BBIBOJIOB.

[enu wu3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenogaBaHusi ydeOHoro mnpeamera «®Pusukay B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @expepauuu, pearnu3yrOMIHUX
OCHOBHBIE 00I11Ie00pa30BaTEIbHBIE MTPOTPAMMBI, YTBEPKIEHHON peIlieHUEM



Komnerun Munucrepctsa npocsenienusi Poccuiickoit @eaeparuu (mpoToKoa oT 3
nekaopst 2019 r. Ne ITIK-4BH).
Heau nzyyenust pusnku:

npuoOpeTeHNEe HWHTEpeca W CTPEeMJICHUS OO0YydYalolMXCsi K HaydYHOMY
U3YUYCHHUIO TPUPOABI, PA3BUTHE HUX HHTEJUICKTYyalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJI€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yibTara H3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TPEACTABICHUN O poyid (DU3UKH IJIsT PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TMPEJCTAaBICHUH O  BO3MOXKHBIX  cepax  Oymymien
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOJTOTOBKA K
JajabHenIeMy 00y4YeHHUIO B 5TOM HaIlPaBJICHUH.

JlocTKeHHE 3TUX IIeNield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUNBALCTCS PEIICHUEM CIEAYIOIINX 3a4aY:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHUM  BeIIeCTBa, O
MEXaHUUYECKUX, TEIJIOBBIX, SJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBSCHATH (DU3UUECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS MPOCTEHIMX pacu€THhIX 3a7ady ¢
HCIIOJIb30BaHUEM buznyecKux MOJIeNeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOJIIOAAaTh MPUPOIHBIC SBJICHUS U BHITIOJIHSITH OIBITHI,
nabopaTopHble pabOTBI ¥ DKCIEPUMEHTAIbHBIE HCCIEIOBAHUSA C
WCIIOJIb30BaHUEM U3MEPUTEIBLHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB PabOThl ¢ MH(pOpManuen (HU3MIECKOro COJEp KaHMUs,
BKJIIOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (DU3UKU, aHATU3 U
KPUTUYECKOE OlICHUBaHUE NHPOPMAIINH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON ACATEIbHOCTH, CBI3aHHBIMH
c (u3ukoil, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JIOCTUKEHUSIX (PU3NUECKON HAYKHU.

Ha wmsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNi0), B §
Kiacce — 68 vacoB (2 yaca B Henelnto), B 9 kinacce — 102 yaca (3 yaca B HeeINiO).

[Ipenaraemeiii B mporpamMme 1o ¢Gu3MKe MepedeHb Jab0opaTOPHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YUUTENb JIeJIaeT BEIOOP MPOBEACHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM MHIUBHUAYAJIbHBIX OCOOEHHOCTEH
oOyJaromuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, MpeasiaraéMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3HKE.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u eé poJib B NIO3HAHUHU OKPY:KAIOIIEro MUpa.

®usuka — Hayka o npupoze. fAsnenus npuponsl. dusznyeckue SBICHHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUYECKNUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousznueckue BennuuHbl. W3mepenue ¢usznueckux BenuuuH. Dusnueckue
npubopsl. [lorpentHocts u3mMepennil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢wusuka u [apyrue ecTeCTBEHHbIE HAyKH H3y4daloT MPHUPOAY.
EcTecTBEeHHO-HAYUYHBIM METOJ TO3HAHMS: HAONIOAEHUE, MOCTAHOBKA HAy4HOIO
BOIPOCA, BBIIBI)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIMOTE3, O0BICHEHUE
HabogaeMoro aByieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHW4ecKne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue npubOOPHI U Mpolieaypa MPSAMbIX U3MEPEHUN aHAJIIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmnpezeneHne UEHbI JEIEHUS MIKaIbl U3MEPUTEIBLHOr0 Nprudopa.

2. M3mepenue paccTosHUM.

3. U3mepenue 06bEMa )KUIKOCTU U TBEPAOTO TeA.

4. Ornpenenenne pa3MepPOB MAJIBIX TEN.

5. M3mepenue temmeparypbl IpH MOMOIIM >KHUIAKOCTHOIO TEPMOMETpA M
NaTYMKa TEMIEPaTyphl.

6. IIpoBenenue uccnenoBaHus MO MPOBEPKE TMIOTE3BI: AAIBHOCTH IMOJETA
HIapvKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BhICOTA
mycKa.

Paznen 2. IlepBoHayasibHbIE CBe/IeHNSI 0 CTPOCHUHU BellecTBa.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbl, WX pa3mepbl. OIbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBm>keHne dacTul BemiecTBa. CBS3b CKOPOCTHM JBWIKEHHS YacTHUI[ C
Temnepatypoil. bpoyHoBckoe nBwxeHue, Aud@ysus. BzaumopeiicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, KMIKOCTEH M TBEPIBIX
(kpucramnmyeckux) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauuu.

1. HaGmronenne 6poyHOBCKOTO ABMXKEHUS.



2. Habmonenue nuddysumn.
3. HaOnionenue ~ sBieHMi,  OOBACHSIOUIMXCS ~ MPUTSHKEHUEM WM
OTTAJIKUBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopnsie padomot u onvimot.

1. OueHka JuamMeTrpa aroMa METOJOM psIoB  (C  HCIOJb30BaHUEM

dororpaduii).
2. OnbITHI 110 HAOIIOJICHUIO TEMIOBOTO PACIIMPEHHUS Ta30B.
3. OmnbIThI 1O OOHAPYKEHUIO AEUCTBUS CHII MOJICKYJIIPHOTO MPUTSKEHHUS.
Paznen 3. /IBu:keHHe U B3aMMO/IeliCTBHE TeJl.
Mexannueckoe JBM)KeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHU JIBUKECHUS.
SBneHne WHEpUWHU. 3aKOH MHEpUUU. B3anmonelcTBuE Tel KakK MpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIC
0o0BEMa BEIECTBA.
Cunia Kak xapakTepucThka B3aumMozencTBus Ten. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHUS U CHIIA
TskecTd. CHila TSDKECTH Ha JIpyTHXx manerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHonencTByromas cuil. Criia TpeHUs.
TpeHue CKOJIbKEHUS U TPeHUE MOKos. TpeHue B NpUpOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaOmrogeHue MexaHUUECKOTO ABUKECHHUS Tela.
2. M3MepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHHUSL.
3. HaOmtonenue siBneHUs HHEPITUU.
4. HabmroneHne n3MeHEHUsI CKOPOCTHU TP B3aUMOJICHCTBUY TE.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TEI.
6. CnoxkeHue cuJjl, HalrpaBJIEHHBIX MO OHOMN MPSIMOiA.
Jlabopamopnuie padbomot u onvimol.
1. OmnpenenieHre CKOPOCTH PABHOMEPHOIO JBHKEHUS (IIApUKa B KUIKOCTH,
MOJIEIIN DJIEKTPUUECKOT0 aBTOMOOMIISI U TaK Jlajiee).

2. OmpezeneHue CpelHEW CKOPOCTH CKOJIBKEHHsSI OpycKa WM IIapuka Mo
HAaKJIOHHOM IIJIOCKOCTH.
OmnpeseneHue IOTHOCTH TBEPIOTO Tea.

4. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsKeHUs (AedhopMariv)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJBXKEHUS OT
Beca TeJla U XapakTepa COMPUKACAIOIINUXCS MTOBEPXHOCTEH.

Paznen 4. /laBienue TBEPABIX TeJ, JKUAKOCTEH U ra3oB.



Hanenue. CriocoObl yMEHBIIEHUS U YBEIUYEHUs JaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBlieHUs Ta3a OT oOBéMa, Temmeparypbl. Ilepenada maBieHwHs
TBEPIABIMHU TEJIAMH, KUJIKOCTAMH M Ta3zaMu. 3akoH [lackans. I[TaeBmatmueckue
MaIIuHbl. 3aBUCUMOCTh JABJICHUS >KUAKOCTH OT TUIYOMHBI. [ HapocTaTHdecKwii
napajaokc. Coob1aromuecs cocyabl. [ napaBinueckue MEXaHU3MBI.

AtMocdepa 3emnn u atmocdepHoe naBieHue. [IpuduHbBI CyliecTBOBaHUS
BO3ymIHOM 00o0snouku 3emin. OnblT Toppuueru. M3mepenue atrmocdepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO AABJICHUS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 m3MepeHust aTMOCHEPHOTO JTaBIICHUS.

JleficTBUE ®KUAKOCTH M ra3a Ha MOrpykEHHOE B HUX Tejo. BelTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.
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3aBUCUMOCTbD JABJIEHUSA ra3a OT TEMIIEPATYPHI.

[lepenaya naBneHUs KUIKOCTBIO U TA30M.

Coobmiaromuecs cocyapl.

['mapaBauyueckunt mpecc.

[IposiBnenue neicTBrst aTMOC(EPHOTO AABICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00bEMa MOTrPyKEHHOMN YacTH
TE€JIa U INIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CHIIBI BECY BBITECHEHHOM KUIKOCTH.
VYciaoBue maBaHus TeN: IUIABAHHWE WM IOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN Teja U JKUIAKOCTH.

Jlabopamopnwie padbomot u onvimet.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMaA MOTPYKEHHOU B
YKHIKOCTh YacTHU Tena.

OnpeneneHue  BBITAJKUBAIOIICW  CWJIbI, JCWCTBYIOIIEH Ha  TeEo,
MOTPY>KEHHOE B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILEH CUJIbI, IEMCTBYIOIIECH HA TEJIO
B )KMJKOCTH, OT MacChl Teja.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKUBAIOIIEH CHUJIBI,
NEUCTBYIOIIEH Ha TEJNO B KUJIKOCTH, OT OO0OBEMA TMOTrPYKEHHOW B
YKHJIKOCTB YaCTH TeJIa U OT INIOTHOCTHU JKUIKOCTH.

KonctpyupoBanne apeomeTpa WIM KOHCTPYMPOBAaHUE JIOJKH U
OIIpELICJICHUE €€ IPY30II0ABEMHOCTH.

Paznen S. PaGoTra u MOIHOCTB. JHEPIUsl.

Mexannueckas pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBuiio
paBHOBecus poiuara. [I[puMmeHeHne npaBusa paBHOBECHUS pblyara K OJIOKY.



«3onotoe mnpaBwino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas W TNOTEHIMAlIbHAs OJHEPTUA.
[IpeBpalilieHre OTHOTO BHIA MEXAHUYECKOW SHEPTUU B APYroil. 3aKOH COXpaHEHUs
DHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopnsie padbomot u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS TIPU PABHOMEPHOM JBUYKEHUU TeJa

10 TOPU30HTAIBHON TTOBEPXHOCTH.
2. HccnenoBanue ycaoBUi paBHOBECHS pblyara.
3. Usmepenue KIIJl Hak1OHHOM IUIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAaHEHUs MEXaHUYECKON YHEPTHH.
8 KVIACC

Pa3nen 6. TensioBble siB1eHMS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU CTPOEHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJIEKYJI. OMNBITHI, MOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUU.

Mopnenn TBEPAOro, MXUAKOTO W Tra3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannnueckue u amopgusie tena. OObsCHEHHE CBOMCTB Ia3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOXKEHUN MOJEKYJSIPHO--KHHETUYECKON TEOPHUH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKECHUS
yactull. BHyTpenHsss sHeprus. CnocoObl W3MEHEHHS BHYTPEHHEH SHEPIuu:
Terionepeaaya U COBEPILIECHUE paboThI. Bunbl TEIUIONEepEaauHn:
TEIJIONPOBOJAHOCTh, KOHBEKLMS, U3yUYEHHUE.

KonuyecTBo TemyioThl. YenpHas TEMJIOEMKOCTh BEIIECTBA. TermIo00OMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro OanaHca. IlnaBnenwe wu
OTBEPJICBAHME KPUCTAJUIMYECKMX BELIECTB. YI€JbHAsg TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u koujeHcausi. Mcnapenwe. Kunenue. VYaenbHas TtemioTa
napooOpa3oBaHusl. 3aBUCHMOCTb TEMIIEPATypbl KHIEHHS OT aTMOC(EPHOro
JTaBJICHHS.

BnaxHocTts Bo3myxa.

DHeprus TOIJIMBA. Y IeJbHAs TETUIOTAa CTOPAHMUS.

[Tpunuunel padotsl TemnoBbix nasurareneil KIIJ TemsoBoro aBuratesns.
TernnoBble ABUTATENN U 3aLIUTA OKPYKAOLIEH CPELBI.

3aKOH COXPAaHEHHMsI U ITPEBPALLCHHS S3HEPTUH B TEIIOBBIX MTPOLIECCAX.

Jemoncmpauuu.

1. HaGmroneHue 6poyHOBCKOTO JIBUKEHUS.
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10.
11.
12.
13.

Hab6mronenune nuddysun.

HabGnronenue siBjeHU cMaunBaHUs U KAWJUIIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciiupeHus Tell.

N3meHenue paBieHus ra3a nNpu WU3MEHEHUU OOBbEMA M HArpeBaHUM HIIU
OXJIAXKJCHUH.

[IpaBwiia n3mMepeHus TemnepaTyphl.

Bunae! renonepenaymn.

OxJtaXk7ieHUe NPy COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEITHUMU CHUIIAMH.
CpaBHEHUE TEITOEMKOCTEN pa3IMYHbIX BEILIECTB.
Habnronenue kuneHus.

Habnrogenue nocTosstHCTBa TEMIIEPATyPhl IPH IJIABJICHUU.
Mojenu TeNJIOBBIX ABUTATEIICH.

Jlabopamopnwie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKCHHUSI.
OMnBITHI IO BBIPAIMBAHUIO KPUCTAIUIOB IIOBAPEHHOM COJIM WJIM caxapa.
OnbIThl MO0 HAOTIOJEHUIO TEIUIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBieHHs BO3AyXa B OAJJIOHE HIIPHIIA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JAaBJIEHUS BO3JyXa OT €ro
00BbEMa 1 HArPEeBAHUS WM OXJIAXKICHUSI.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATyPBhI.

Habnrogenue wu3MeHeHUsT BHYTPEHHEHM OSHEpPruM Tella B Pe3yJibTare
TeIJIonepeayl U padoThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOJHOU U
ropsiyer BOJIBI.

Onpenenenue  KOJIWMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOAOW  MpHU
TEMJI000MEHE C HArPEThIM METAITUYECKUM ITUITHHIPOM.

Omnpenenenue y1eapHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca HCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

Ornpenenenue yaenbHON TEIUIOTHI IUIABICHUS JbAA.

Pa3znes 7. DnekTpuyeckne U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTPUYECKHUX 3apslioB. B3ammojelcTBue
3apspKeHHBIX  Ten. 3akoH KyioHa (3aBUCMMOCTH  CWJIBI  B3aMMOJICHCTBHUS
3apsSHKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSHUS MEXKTY TEJIaMu).

Onektpuueckoe noje. Hanpsk€HHOCTh 3iekTpudeckoro moiist. IlpuHuumn
CYHEPHO3ULIUH JIEKTPUUECKUX TOJIeH (Ha KaY€CTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA IJEKTPUUECKUN 3apsl.
Crpoenue aroma. IIpoBOIHHMKM U JUAJEKTPUKUA. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
M CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AJIEKTPUUYECKOr0 TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KUJKOCTSIX M razax.

Onexktpuueckas  menb. Cuna  Toka.  DJIEKTPUYECKOE  HANpsKEHUE.
ConpoTuBieHUE TPOBOJHMKA. Y ACIBLHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
I ydactka nenu. llocnmemoBarenbHOe W MApaUIEIbHOE  COSAUHEHUE
MIPOBOJIHUKOB.

Pabora ® MoOIIHOCTH dJEKTpUUECKOTO ToKa. 3akoH Jkoyns—JIeHia.
DIEeKTPUYECKUE LIETH U TTOTPEOUTENH dIEKTPUIECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IToctositHHBIE  MarHuThl. B3auMOAEWCTBHE  IOCTOSHHBIX  MarHUTOB.
MarnutHoe nojie. MarautHoe 1oJjie 3eMJI U €ro 3Ha4YC€HUE I J)KU3HU Ha 3eMJIe.
OnbiT  Opcrena. MarouTHoe 1OJie  3JEKTPUYECKOro Toka. IlpumeHeHue
3JIEKTPOMArHMTOB B TEXHUKE. J[€HiCTBME MArHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.
DJIEKTPOABUIATENL MOCTOSSHHOIO TOKa. M Cmonb30BaHHWE BICKTPOABUTATENIECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue 3JIeKTpOMAarHUTHOM MHAYKUuH. [IpaBuiio Jlenna.
DJIeKTpOoreHeparop. CnocoOb1 MOy YCHUS BJICKTPUYECKOHN SHEPTUM.
DIIEeKTPOCTAHIIMU Ha BO3OOHOBJISIEMBIX HCTOYHUKAX SHEPIHH.

Jlemoncmpayuu.

DJeKTpU3anus Tell.
JIBa pojia 3JIEKTPUYECKHUX 3apsi 0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO M JEUCTBUE IIEKTPOCKOTA.
DIJIEKTPOCTATUYECKAS MHIYKIIUSL.
3aKOH COXpPAaHEHUS JICKTPUUECKUX 3apsI0B.
[IpOBOJHUKH U JUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JJUHUM JEKTPUUECKOTO TTOJIS.
M cTOYHMKH TOCTOSIHHOTO TOKA.
JlericTBUS DNEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KHUJKOCTH.
. 'a30BbIM pa3zps.
. I3MepeHnune cuibl Toka aMIepMeETPOM.
. I3mepeHnune 3JIeKTpUYECKOro HAPSIKEHUST BOJIbTMETPOM.
. Peocrar u Marazus cOnpoTUBIICHUM.
. BzanmoieiicTBrue mNoCTOSHHBIX MAarHUTOB.
. MopaenrpoBaHrue HEBO3MOKHOCTH pa3/ICJICHUS MTOJFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1oJsie Toka. DJeKTPOMAarHmr.

JleiicTBrE MarHUTHOTO NOJISl HA TPOBOJAHUK C TOKOM.

DNEeKTPOABUTATEI IOCTOSHHOTO TOKA.

HccnenoBanue ABIEHUS 3JEKTPOMArHUTHON MHIYKIIMH.

OmneiTel @apajes.

3aBUCHMOCTh HAIpPABJICHUS MHIYKIUOHHOTO TOKa OT YCIOBUH €ro
BO3HHKHOBEHUS.

DNEeKTpOreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnwie padbomot u onvimot.

1.

o v kAW

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOACHUIO DJIEKTpU3AIMU TeNl MHIYKIMEW W 1pu
COIIPUKOCHOBEHUH.

HccnenoBanue JEUCTBHSA DJIEKTPUYECKOrO TMOJA HA NPOBOJHUKH U
IUJIEKTPUKHU.

C6opka u npoBepka padbOThI ANEKTPUUECKON LIENHU MTOCTOSIHHOTO TOKA.
W3mepeHne n peryImpoBaHne CHIIBI TOKA.

N3MmepeHne u peryampoBaHuE HaIIPSKEHHUS.

HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, MIYLIETO 4Ye€pe3 PE3UCTOp, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PESUCTOPE.

OnbITHI, JEMOHCTPUPYIOLTUE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOMAAW IIOIEPEYHOIrO
CEUYEHUs U MaTepuaa.

IIpoBepka mnpaBuiia CIOXKEHHUS HANPSLDKEHUW NOPU  MOCIEAO0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia g CUIbl TOKAa IMPHU NApPaLUICIbHOM COEIUHEHUN
PE3UCTOPOB.

Omnpenenenue padOThI ANEKTPUUECKOTO TOKA, UIYILIETO YEPe3 pEIUCTOP.
OnpeneneHne MOIMHOCTH  3JIEKTPUYECKOIO TOKA, BBIIEIAEMON Ha
pe3ucrope.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIAYIIETO 4Yepe3 JaMIIOYKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/[ HarpeBarens.

HccnenoBanrie MAarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MArHUTOB.
N3ydenne MarHUTHOTO TOJs TOCTOSIHHBIX ~MAarHUTOB IPU  UX
00BbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanue AeCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIKE 3aBHCUMOCTb CHJIBI  B3aMMOJECHCTBHS
KaTyIIKd C TOKOM M MAarHuTa OT CHJIBI TOKA W HanpaBJEHUs TOKA B
KaTyIIKE.

18. MI3yueHune neCcTBUS MarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3ydyeHUe pabOThl 3JEKTPOABUTATENSL.

20. U3mepenue KIIJI anexkTpoaBurarebHONM yCTaHOBKH.

21. OnbITBIL IO MCCIEIOBAHUIO SIBJIEHUSA JJIEKTPOMAarHUTHOW WHAYKIUU:
HCCIICIOBAHNE W3MEHECHMM 3HAYEHUS M HAIPABJICHUS HWHAYKLIHOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexanudeckue siBJICHHUS.

Mexannueckoe JaBwkeHHE. MarepuanbHas Touyka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPSIMOIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMONMHENHOE JBH>KeHUE. CpelHsisi © MTHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUYKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMOoMHEHHOe aBuxkeHue. CBoOogHOE
nanenue. Onbitel [anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpY)HOCTH. [lepuos m yactora oOpaleHus.
JIunenHas u yriaoBast cKopocTu. LleHTpocTpeMUTeEIbHOE YCKOPEHUE.

IlepBsiii 3ax0H HptoToHa. Bropon 3akon Herotona. Tperuii 3akon HproToHa.
[IpyHIMN CyTIEpIIO3UIIMHN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHUs: cujia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS IOKOSI, IPYyTHE BUJIbI TPCHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEHUE CBOOOIHOIO
najgeHus. J[Bukenue ruianetr BOkpyr CouHima. IlepBast kocMmuueckas CKOPOCTb.
HesecoMocTh 1 nieperpys3ku.

PaBHOBecue matepuanbHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIa C 3aKPETUIEHHON OChIO BpaieHusa. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynec tenma. M3menenne nmnyisibea. UMnynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexannueckass paboTra W MOIIHOCTh. Pabora cui TSKECTH, YIPYTOCTH,
TpeHust. CBs3b dHepruu U padoThl. [loTeHIManbHas YHEPTHS Tella, MOAHITOTO Haj
MOBEPXHOCTHIO 3eMJIH. [loTeHIManpHast SJHeprusi CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HabnrogeHne MeXaHWYeCKOro JABMKEHUS Tella OTHOCUTENBHO PAa3HBIX Tell

OTCYETA.



I

8.
9.

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

CpaBHeHue myTel ¥ TPACKTOPHUM IBH>KEHUS OJHOTO M TOTO KE Teja
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUYKEHUSL.
HccnenoBanre Npu3HaKoOB PABHOYCKOPEHHOTO JBUKECHHUS.

HabGnronenue nBr>xeHMs Tela o OKPY>KHOCTH.

Halmnronenne MexaHu4ecKuX sIBJICHUM, TPOUCXOSAIIUX B CUCTEME OTCUETA
«Tenexxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBHKCHHHU
OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tejla U JICHCTBYIONIEH Ha HEro
CHUJIBI.

HabGmronenue paBeHcTBa CHII TPU B3aUMOJICHCTBUU TEN.

W3MeHeHne Beca Tena TPy YCKOPEHHOM JIBUKEHUH.

[lepenaya uMITyabca Ipu B3aUMOAEHCTBUM TEIL.

[IpeobpazoBanus SHEPTUM PU B3aUMOJICUCTBUU TET.

CoxpaHeHre UMITYJIbCa [TPU HEYNIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJibca MpU abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
HaOmnronenre peakTHBHOTO IBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUH MPU CBOOOTHOM I1aJICHUU.
CoxpaHeHrne MEXaHUYECKON SHEPTUU MPH IBUKEHUH TEJIA MOJ ICHCTBUEM
MPY>KUHBI.

Jlabopamopnuie padbomot u onvimol.

1.

KoncTpynpoBanue TpakTa il pa3roHa W JalbHEWIIEr0 paBHOMEPHOTO
JBIDKCHUS IIIAPUKA UITH TEJICHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WM JIBH)KCHUS
HIAPUKA [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHne yCKOpeHHUs Tela NpPH PaBHOYCKOPEHHOM JBMXKEHHH IO
HAaKJIOHHOM IIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH IMyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JBUXKEHUU 0O€3
HAYaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBannie 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUSI OT CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenune kodhGUIMEHTA TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTH NMPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHDKCHUHU Teja
10 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Onpesieniende  pabOThl  CUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a ¢
MCIOJIb30BaHNEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHUSI SHEPTHH.

Pa3nen 9. Mexanudeckue K0J1e0aHUA M BOJHBI.

KonebarenbHoe nBukeHrne. OCHOBHBIE XapaKTEPUCTHKU KOJCOAHUI: IEPHO/,
4acToTa, aMIUINTy1a. MaTeMaTudeCKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
AHEPTUU MPH KOJIeOATETHLHOM JIBHIKEHUU.

3aryxatomue  KojeOaHus.  BwiHyxkaeHHbie — kosiebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeEXaHWYECKUX BOJH. IIpogonbHbiE W
MONEPEYHbIE BOJHBL. J[MMHA BOJMHBI MW CKOPOCTh €€ PpacHpOCTPAHCHMUSI.
MexaHnueckue BOJIHBI B TBEPIOM TEJE, CEUICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa TOHA. OTpaxenue 3Byka. UHPpa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xoneGaHuil Ten MO JEHCTBUEM CHIIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

Habmonenue konedanuii rpy3a Ha HUTU U Ha TIPY>KHUHE.

HabGnronenue BoIHY X A€HHBIX KOJI€OaHU U pe30HaHca.

PacnipocTpaneHnne mpo10JIbHBIX U MTONEPEYHBIX BOJH (Ha MOJEIIN).

HabtoieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUI PE30HAHC.

./Iaéopamopubte padomul u onvimeol.

1. OmpeneneHre YacTOThl M TMEpUoJa KoJIeOaHMM MaTeMaTU4eCcKoro
MasTHHKA.

2. OmpeneneHue 4acTOThl U MEPUOJa KOJICOaHUH MPYKUHHOTO MasiTHUKA.

o v oA W

3. HccnenoBaHue 3aBUCUMOCTH MEpUOJia KOJIeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TIEPHOJIa KOJICOAHUHM TTPYKUHHOTO MasITHHKA
OT Macchl rpy3a.
5. IIpoBepka HE3aBUCHUMOCTH IMEpUOJia KOjaeObaHUM Tpy3a, MOABEUICHHOTO K
HUTH, OT MACChI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIUME  3aBUCUMOCTb Tepuoja  KoJieOaHUit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.
7. VI3MepeHue ycKopeHus CBOOOIHOIO NaJeHUSI.
Pa3znes 10. DiiekTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  DJEKTPOMAarHuTHble  BOJMHBL.  CBOMCTBa
ANeKTpoMarHuTHhIX BOJH. Illkama sjaekTpoMarHUTHBIX BOJIH. Vcmosib3oBaHMe
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3HU.



DnekTpoMarauTHas npupoga cera. CkopocTh cBeTa. BonHOBBIE CBONCTBA
CBETA.

Jemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie padbomot u onvimot.

1. M3ydyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWMIIBHOTO

TenedoHa.

Pasznea 11. CBeToBbIe IBJIEHHS.

JlyueBas  mogmens  cBera.  HMcrounmkm — cBera.  lIpsaMonunerHoe
pacnpoctpaHenue csera. 3atmeHust Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPa)XEHUs CBETA.

[Ipenomnenue cBera. 3akoH mnOpesnomMiieHus cBeta. [losHOe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonp30BaHME TIOJHOTO BHYTPEHHEIO OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xonm gnydet B smH3e. Ontuueckas cucteMa (oroamnmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak omnruueckas cucrema. BiHM30pyKocTh U
JaJTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B cnektp. Onbitel HetoTona. CnoxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus crera.

Jlemoncmpayuu.

[IpssMONMHEHOE pacpOCTPAaHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenue n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xop ayuei B coOuparoiei JInH3e.

XO0J Ty4der B pacCEUBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHut ¢ MOMOIIBIO JIMH3.

L 0 N o v kA wWwNR

[Tpuniun neiicTBus oToarapaTa, MUKPOCKOTA U TEJIECKOTA.

10. Mopens ri1asa.

11. Pa3noxeHnue 6e5oro cBera B CIEKTP.

12. [TosmydyeHue 6eoro cBeTa MpH CJIOKEHUH CBETA Pa3HbIX IIBETOB.

Jlabopamopnwie padbomovt u onvimot.

1. UccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHHUSI CBETOBOTO Jiy4ya OT yIJia
MaJICHHUs.

2. M3yyeHue xapakTepUCTUK U300paKEHUS MPeIMETa B TUIOCKOM 3epKaJie.

3. HccnegoBaHne 3aBUCHMOCTH yIUIA MPEJOMIIEHUSI CBETOBOIO JIyda OT yIJja

NaJCHUs Ha TPAHULIE «BO3AYX—CTEKIIO».



4. Tlonydenue n300pa>keHUI C MOMOIIBIO COOUPAIOIIEH TUH3BI.
Onpenenenne GOKYCHOTO pacCTOSIHUSI U ONITUYECKOM CUIIBI COOMparoIei
JIMH3BI.

6. OIBITHI IO PA3JI0KEHNUIO OEJI0Tr0 CBETA B CIIEKTP.

7. OnbITBl IO BOCHPHUSATHIO LIBETA MPEIMETOB IPU HUX HAOIIOAEHUHU Yepe3
LBETOBBIE (DPUIIBTPHI.

Pasznen 12. KBanToBble ABJICHUS.

OmnbiTel Pezeppopaa u mnanetapHas Mozaens atoma. Mognenbs aroma bopa.
Hcnyckanne u norsioueHne csera aromoM. KBanTel. JIuHeyaTsie ClIEKTpBI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHuEe aTOMHOTO
anpa. Hykmnonnas wMopens aromHoro sapa. HM3zoromel. PanmoaxtuBHBIE
npespaiueHus. [lepuoa nomypacnana aTOMHBIX sI€p.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHMs 3apsOBOIO M MAacCOBOI'O YHCEI.
OHeprus CBsI3M aTOMHBIX sAnuep. CBs3p Macchl M dHepruu. Peakuny cuHTe3a H
nenenus sanep. ctounuku sneprun CoHIA U 3BE3]I.

Anepnas sHepreruka. JeWCTBHS paguOaKTHBHBIX HW3JIIYYCHHW Ha >KUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHeKTpbl U3IIyYEHHS U MOTJIOMICHHUS.

2. CnexTpsl pa3Iu4HbIX [a30B.

3. Comextp Bogopoza.

4. HaOmoneHnue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3ITYyYEHUH.

6. Perucrpanus uzinydeHusi NpupOIHbIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaOmroneHue CIiIomHBIX U JTUHEHYaThIX CIEKTPOB U3y YCHHUS.

2. UccnegoBanue TpekoB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadpusim).

3. U3mepeHue paaroakTHBHOTO QOHA.

IHoBTOpPUTEIBLHO-00001HAO NI MOTYJIb.

[ToBTOpUTENBEHO--0000111aI0IIUIT MOJTYJIb NIPEIHA3HAYUEH JJI CUCTEMAaTU3aluu
U 0000IIeHHS  MPEAMETHOTO  COAEpX aHUs W OMNbITa  JIEATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3UKHU, a TaKkKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHY Mo @u3uke s oOydarouumxcs,
BBIOPABIIIUX ATOT yUYE€OHBIN MpeaMET.

[Ipu u3ydeHuu AAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUnBaeTCsl JOCTUKEHHE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAY4YHass I'PaMOTHOCTb: OCBOCHHME HAyUHBIX METOJIOB MCCIIEOBAHUS



SBJICHUM TPUPOABI M TEXHUKU, OBJIAJICHUE YMEHHUSIMHU OOBICHATH (PU3MUECKHE
ABJICHHS], TPUMEHSA T[OJIyYCHHbIE 3HAHUWSA, pEIIaTh 33aJa4d, B TOM YHUCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIBHBIE.
[IpuHIMNIMATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia Pean3yeTcs
32 CYET TOro, 9YTO OOydYaroIIWecs BBIMOJTHSIIOT 3aaHus, B KOTOPBIX UM
NpeIaraeTcs:
HAa OCHOBE IIOJYYEHHBIX 3HAHUW pacrno3HaBaTh U HAY4YHO OOBSICHATH
dbu3nuecKue BICHUS B OKPY KaIOIIEH MPUPOJIE U MIOBCETHEBHON KU3HH;
MCIIOJIh30BaTh HAYYHBIC METObI CCIICIOBAHUS (DU3HMUCCKUX SIBICHUH, B TOM
YHUCIIE JJIs1 POBEPKH TUIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HanboJee Ba)XXHBIX JIOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTUYECKOTO UCTIOJIb30BAHUS PA3TUYHBIX HICTOYUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUA

N3ydenne pu3nku Ha ypoOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs HAMpPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbrare uydenust GpU3MKA HA YPOBHE OCHOBHOTO 0OIIIEro 00pa3oBaHus

y oOyuaromerocsi 6yayT cOpMUPOBaHbI CIEAYIOIINE TUYHOCTHBIE PE3yJIbTAThl B
YaCTHU:

1) naTpoTHYECKOTr0 BOCIIUTAHMSA:

— NPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(du3nIecKoil HayKu;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— F'OTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYUMBIX
M OTHUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUN (DU3HKY;

— OCO3HaHUE BAKHOCTU MOPAIBHO--3THUYECKHX IMPUHLUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTHYeCKOro BOCIIUTAHUA:

— BOCIIPUSITUE ACTETHYECKUX KAdyeCTB (PU3NYECKOW HAyKU: €€ TapMOHUYHOIO
MIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MIO3HAHMA:

— OCO3HaHME LEHHOCTM (U3MYECKOM HAyKM KaK MOIIHOIO WHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BaKHEHIIEH COCTaBIISIIOIIEH
KYJIbTYPBI;

— pa3BUTHE HAY4YHOW JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEI0BATEIbCKOU
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYpPbl 3[A0pPOBbSI W  JIMOLHMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHME II€HHOCTH Oe3omacHOro o0Opa3a >KH3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU NPaBWJI OE30MaCHOTO TOBEACHHS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKHUM U TEIUIOBBIM 00OpYJOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

— cpopMHUPOBAaHHOCTh HaBBIKAa peduiekcuM, MpPU3HAHUE CBOEro MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y IPyroro 4eloBeKa;

6) Tpyn0BOro BOCIIUTAHMS:

— AKTHBHOE y4YacTH€ B PEIICHUHM MPAKTHYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeNbHON OpraHu3aluu, Topoa, Kpas) TEXHOJIOTMYECKOH U



COITMAJILHOM HAIMPaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U (DU3MUECKUX
3HAHUIM;

e — MHTEpEC K MPAKTUICCKOMY HU3YUEHHUIO TPodeccuid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)3K0JI0rHYeCKOro BOCIIUTAHUA:

e — OpHUCHTAIMS HAa NMPUMEHECHHE (PU3MYECKUX 3HAHUU MJIA pelieHus 3a7ad B
o0JlacTH OKpy’Kalollel Cpeibl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOJKHBIX TTOCJICACTBUMN SISl OKPY>KAIOIIEH Cpe/Ibl;

e — OCO3HaHHE IJ00AJILHOIO XapakTepa JKOJIOTHYECKHX MIpoOjeM M IMyTed HX
pelieHus;

e §8) amanTanum K HM3MEHSIOIUMCS YCJOBHSM COUMAJIBHON W NMPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aMMOJCHCTBUM TIPU BBIMOJHEHUH HCCICIOBAHUM U
IPOCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUAM
APYTHX;

e — TIOBBIIICHHME YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHUYECKYIO
JIeSITEIILHOCTD;

e — TIOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYITHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHHUE CBOETO PAa3BUTHSA B NPUOOPETCHHH HOBBIX (DU3NUECKHUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBJIATH B3aUMOCBSI3M IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE€ C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

e — OIICHKAa CBOUX JICUCTBHM C Y4YE€TOM BIMSHHUS Ha OKPYKAIOIUIYIO Cpeny,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIE/ICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUss TporpaMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y oOy4daromnierocsi OyayT chopMUpOBaHBI MeTaNpeAMeTHbIe
pPe3yJbTaThl, BKIIIOUAIONIUE TIO3HABATEIILHBIC YHUBEPCAIbHBIC yUeOHbIC JCHCTBYS,
KOMMYHHKATHBHBIC  YHUBEpCallbHbIe  yd4eOHBIC  JCHCTBHUS,  PEryJIATHBHBIC
YHHUBEpCaIbHbIC yUeOHBIC JICHCTBHUS.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBHS

ba3oBble JJoruueckue 1elcTBUA:



BBISIBIIATH W XapaKTEPU30BaTh CYIICCTBCHHBbIC IPU3HAKH OOBEKTOB
(s1BNIEHU );

yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCH(PUKAIIMKA, OCHOBAHUS JIJIS
0000IIIEHUS U CPABHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y MTPOTUBOPEUHS B pacCMaTPUBAEMBIX (paKTax,
JAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SIBIICHUSM;
BBISIBIIATH NPUYMHHO--CJICICTBEHHBIC CBSI3W TPH HM3YyYCHHH (PU3UUECKHUX
SIBJICHHHA M TIPOIICCCOB, JIeJaTh BBIBOJABI C UCIIOJIB30BAaHUEM JCAYKTHBHBIX
U MHIYKTUBHBIX YMO3aKJIFOUCHHH, BBIJIBUTATh THIIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEIINYHH;

CaMOCTOSATENILHO BBIOMpATh CIOCOO pemieHus ydeOHOW (pu3nyueckomn
3aj1auu (CpaBHEHHE HECKOJIBKMX BApHWAaHTOB PEIICHUsS, BHIOOp HamOojee
MOAXOIAIIETO ¢ YYETOM CaMOCTOSITEIILHO BBIJCIICHHBIX KPUTEPHEB).

ba3oBble ucciieoBare/ibCKue JelMCTBHA:

MCIIOJIB30BaTh BOMPOCHI KK UCCIIEI0BATEILCKUM HHCTPYMEHT MMO3HAHUS;
MPOBOAUTH [0 CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMbBIT, HECIOKHBIN
bu3MYeCcKuil IKCIIEPUMEHT, HEOOJIbIIOE HCCleoBaHue (HU3UIECKOTO
SIBJICHUS,

OIICHUBATh HA TPUMEHUMOCTh M  JIOCTOBEPHOCTb HH(OpMAIHIO,
MOJYYEHHYIO B XO/I€ UCCIICIOBAHMS WJIM DKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIIee pa3BUTHE  (DUIUIECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOChl NPH MOUCKE U
otOope MHPOPMALMKM WIM JAHHBIX C YYETOM MPEIJIOKEHHON y4ueOHOH
(bu3nIeCKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MPEICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAJIbHYIO (OpMYy Mpe/CTaBICHUS
uHpopMaluu Y WUIIOCTPUPOBATH pEIIaeMble 3aJaud  HECI0XHBIMU
cXeMamu, uarpaMmmamMu, HTHOU rpagukoi 1 uX KOMOWHALUSMH.

KoMMyHMKAaTHBHBIE YHHBepCaIbHbIe YUeOHbIE 1efiCTBUS:

B XOJe OOCYXXIeHUsi y4yeOHOro Marepuana, pe3yJibTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaEMOW TEMbI U
BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha pEIICHWE 3aJadyd W TOIJepKaHUE
O1arokeIaTeIbHOCTH OOIICHUS;



CONOCTABISTh CBOM CYXKICHHS C CYXICHUSMH JPYTUX YYaCTHHKOB
nuanora, 00HapyKUBaTh Pa3IMIUe U CXOJCTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;
yOJIUYHO MPECTABIATh PE3YJIbTaThl BBITOJHEHHOTO (DU3UUECKOTO OIIBITa
(9KCTIepUMEHTA, UCCIIEOBAHMS, TIPOCKTA);

NOHUMATh M  WUCIOJNB30BaTh  NPEUMYINECTBA  KOMAaHIHOW |
WHIUBHUIYyadbHOW pabOThl TpH PEIICHUH KOHKPETHOW (pHU3HUYeCcKOil
poOIeMBl;

NPUHUMATH IIEJTH COBMECTHOU JIESATEIIbHOCTH, OPTaHU30BBIBATh JCHCTBHS
no e€ IOCTIDKEHHIO: PpAacIpeNieNiaTh poJiH, OOCYKAaTh MpPOIECCH H
pe3yIIbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOTO pe3yJsIbTaTa Mo
CBOEMY HAIPAaBJICHUI0 U KOOPAMHUPYS CBOHM JCUCTBHUS C JPYTHMHU
4JIeHAMU KOMAaH/IbI;

OLICHMBATh KA4eCTBO CBOETO BKJJa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(OPMYIHPOBAHHBIM YYACTHHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIEC Y4eOHbIE JeHCTBUS

Camoopranusamnus:

BBISBJISITH IPOOJIEMBl B KU3HEHHBIX U YYEOHBIX CUTyalMsIX, TPEOYIOIIHMX
JUISL pelieHusl PU3NYECKUX 3HAHUI;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAAX IPUHATHS  pELICHUHN
(MHOUBUYaJbHOE, MPUHSATHE pEIIEHUs B TpyNIe, NPUHATHE pEeHICHUN
Tpymmoi);

CaMOCTOATENBHO COCTABJISTH AITOPUTM PeleHHs (PU3UUECKON 3a1auu WU
IJlaHa MCCIEAOBaHUS C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh Npe/IJlaraéMble BAPUAHTHI PEILICHMI;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBIA HHTE/LJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallM U MpeIaraTh Iiad €€ N3MEHEHUS;
OOBSACHATh NPUYMUHBI  JOCTHOXKEHHS  (HEAOCTHXKEHHUS) Ppe3yJbTaTOB
NeSITeNIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBIINOJIHEHUS
(GuU3MYEeCKOro HUCCIAEAOBAHMS WM  [POEKTAa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, M3MEHUBIIUXCS CUTyallMii, YCTAaHOBJICHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa L€ U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JIPYToro 4ejoBeKa B XOJ€ CHopa WIN JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYroro;



MPU3HABATh CBOE MPAaBO Ha OIMIMUOKY MPHU pelieHnH GU3NUEeCKUX 3a7a4 In
B YTBEPKJCHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroOro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHIily o0ydenust B 7 kjiacce nmpeaMETHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHU:

UCIIOJIB30BaTh  MOHATUSA:  (QU3NYECKUE U XUMUYECKUE  SBJICHUS,
HAOI0/ICHUE, SKCIIEPUMEHT, MOJIeNb, THIOTE3a, C€IUHUIBI (PU3HMUECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperatHble COCTOSHUS BelllecTBa (TBEPAOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBM)KEHUE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOPHs, PaBHOJAEHCTBYIOIIAS
cuna, gaedopmanus  (ymnpyras, miacTuyecKkas), HEBECOMOCTD,
COOOLIAIOIIMECS COCYBI;

paznuuath sBiIeHUS (Iuddy3us, TEIIOBOE IBUKEHHE YaCTHI] BEILECTBA,
PAaBHOMEPHOE  JBIDKEHHE, HEPAaBHOMEpPHOE  JBH)KEHHE, HHEPLMSI,
B3aUMOJICHCTBUE TEJI, pPABHOBECUE TBEPIABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpalleHus, Iepejadya JaBJICHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMU U
razamM, aTrMoc(epHOE€ [aBJIE€HHE, I[UJaBaHHE TeJ, MPEBPALCHUS
MEXaHUYECKOM DHEPIrUH) IO ONUCAHUIO UX XAPaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SABJICHHA B
OKpYXalollleM MHpE, B TOM YHCIe (PU3NYECKHUE SIBJICHHUS B HPUPOIE:
NpPUMEPHI ABUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B >KMBOM M HEXUBOU
IpUPOAE, ACUCTBUE CHUJIBI TPEHHS B MPUPOJE U TEXHUKE, BIMSHUE
aTMOoc(epHOro JIaBJICHHs Ha >KUBOM OpraHM3M, IUIaBaHUE PbIO, pbluaru B
TEeJIe YeJIO0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PUBUUYECKUX SIBJICHUN;
OIKCHIBaTh U3yUEHHbIE CBOMCTBA TeNl U (PU3NUYECKUE SIBJICHMS, UCIIOJIb3YS
¢uznyeckue BeMUUYUHBI (Macca, 00bEM, IUIOTHOCTb BEUIECTBa, BpEMs,
IyTh, CKOPOCTb, CPEHSAS CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSDKECTH, BEC
Tena, CWJa TpEeHus, JaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIONIAS] CUJIA, MEXaHWYeCKasi paboTa, MOIIHOCTh, IUIEYO CHJIbI,
MOMEHT CHJbl, KO3(DQHUIMEHT TMOJIE3HOTO JACUCTBUS MEXaHU3MOB,
KMHETHYECKass M IOTEHIMAJbHAs SHEPIHs), IPU ONUCAHUU NPABHIBHO
TpakToOBaTh  (PU3MYECKUN  CMBICH  HCIOJB3YEMBIX  BEJIIMYUH,  HX
0003HaYeHUsI W €AUHMIbI (PU3UYECKUX BEJIIMYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U THPOLECCHI,
UCIIOJIB3Ysl MpaBUJia CJIOKEHHsS CUJI (BAOJIb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MPaBUIO paBHOBECHs pbryara (0J10ka),
«30JI0TOE€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOH
HEPruH, TpPU OITOM JlaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA W
3alMCBIBaTh €70 MAaTEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISAITh IPUYMHHO--CJIEJCTBEHHBIE CBA3H, CTPOUTH O0BsICHEHUE U3 12
JIOTHYECKHX IIaroB ¢ OMOpoil Ha 1-2 M3y4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTth pacy€THbIE 3adadyd B 1—2 [EHCTBUS, HUCIOJIB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaIOLIME (PU3NUYECKHE BEIMYMHBI: HA OCHOBE aHaIM3a
YCIJIOBUS 331a4i 3aIIMCBIBATh KPATKOE yCJIOBUE, MOACTABIATh (PU3NUECKUE
BEJMYMHBI B (DOPMYJIBI U TMPOBOAHUTH PACUETHI, HAXOJUTh CIIPABOYHBIC
JaHHbIE, HEOOXOIUMBIE JJIA PELIEHUs 3a/a4, OLEHUBATh PEATUCTUYHOCTh
NOJy4YE€HHOH (PU3NUECKON BEINUMHBI,

pacrno3HaBaThb HPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh MpPU MOMOIIU
(U3MYECKUX METOJIOB, B ONTMCAHNUU UCCIEA0BAHUS BBIICISTh IPOBEPIEMOE
NpeanojokeHue  (TUMOTe3y),  pa3iuyaTb U WUHTEPIIPETUPOBATH
NOJIyYeHHBIA pe3yJbTaT, HAXOAUTh OIIMOKH B XOJ€ OINbITa, JAeNaTh
BBIBOJIBI 10 €T'0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3NYECKUX SBJICHUN WIIH
buznyecKux CBOICTB TeIT: dbopmyHpoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHUs, COOMpPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIMPOBATH BHIBOBI;

BBIIIOJIHATh TMPSIMBIE H3MEPEHUS PACCTOSIHUS, BPEMEHH, MaccChl Telna,
00béMa, CHUJIBI M TEMIIEpaTypbl C HCIIOJIb30BAHUEM aHAJOTOBBIX M
nM(ppPOBBIX MPUOOPOB, 3aMUCHIBATH IOKAa3aHUA MPUOOPOB € YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIIEI0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUYMHBI OT
JIPYrol C HCIOJB30BAHMEM TNPSIMBIX W3MEPEHHHA (3aBUCUMOCTH IYTH
PaBHOMEPHO JABWXKYILErocs Tela OT BPEMEHU [BWXKCHHS Teja, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauyecTBa 00pabOTKU MOBEPXHOCTEHN Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAAN COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YJUIMHEHUS MPYKUHBI, BHITAJIKUBAIONIEH CHIIBI OT 00BbEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IJIaBaHus TeJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  Y4eOHOTO MCCIIEJJOBAHUS, COOMpaThb YCTAHOBKY M
BBITMIOJIHATh W3MEpPEHUs, CIeaysl MPEeAJIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yNbTaThl MOJTYYCHHONW 3aBUCHUMOCTH (DHU3MUECKHX BEIUYUH B BUJC
NPEJIOKEHHBIX TaONHIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yJbTaTam
UCCIIEJOBaHMSI;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMH (IUIOTHOCTh
BEUIECTBA JKUIAKOCTM W TBEPAOTO TeNa, CHJIA TPEHUS CKOJIbXKEHUS,
JaBJICHHE  BO3[yXa, BbITAIKUBAIONIAs CHUJa, JICHCTBYyIOIIas  Ha
NOTPYXKEHHOE B KUAKOCTH TENO, KOIPQPHUIMEHT MOJE3HOTO IEHCTBUS
IOPOCTBIX MEXaHU3MOB), CIIeys MPEAJOKEHHOM MHCTPYKUMH: IpU
BBINIOJIHEHUHM H3MEPEHUIl cOOMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY MU
BBIUUCIISATh 3HAUEHNE UICKOMOM BEJINYMHBI,

cOOJII01aTh MpaBUJia TEXHUKU 0€30MIaCHOCTH P padoTe ¢ 1aOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh NPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMeTp,
phIYar, IOJBMKHBIA 1 HETIOABI)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUIBI JACHCTBHS H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa HMX ONucaHus (B TOM YHCIE:
MOJIIUITHAKN, yCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHNA TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
O CBOHCTBaxX (PM3NYECKUX SIBJICHUM U HEOOXOIMMbIE (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPHl  (HaXoauTh HMHpOpPMAIMIO O  MpUMeEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
XKU3HU i1 obecrieueHus: 6€30MacHOCTH MPHU O0paIlleHuH ¢ MpUOopamMu H
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUs 370POBbS U  COOJIIOJEHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KalolleH Cpe/ie;

OCYIIECTBIATH OTOOp MCTOYHUKOB HHpopmanuu B HWHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HAa OCHOBE UMEIOIITNXCS
3HaHUA © TYTEM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB  BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS MNPOTUBOPEYMBONW MM MOXET OBbITh
HEJIO0CTOBEPHOM;

UCTIONIb30BATh MPH BHITIOJHEHUHN YUYEOHBIX 3aIaHUN HAYYHO--TIOMYJISIPHYTO
auTepaTypy  (GU3MYECKOTO COAEp)KAaHMSA, CIPABOYHBIE  MaTepualbl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 WCTOYHHMKOB MH(OpMAIHH (PU3NIECKOTO COIACPKAHUS, B TOM



yuciae MyOnMYHO JeslaTh KpaTKUE COOOILEHUs O pe3ysibTaTax MPOEKTOB
WIM y4EeOHBIX MCCIEIOBAHUM, NPH 3STOM TIPAMOTHO HCIIOJIb30BATh
U3YYCHHBI TOHATUWHBIN ammapar Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUJICHUE ITPE3CHTALUEN;

IOPU BBINOJHEHUH YYE€OHBIX IPOEKTOB M HCCIEIOBAHUN paclpeneisaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/layaMH,
CIICIUTHh 32 BBIOJIHCHUEM IlIaHA JCHCTBHUM, aJEeKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTh  TIPYNIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHNUE OKPYKAIOIIHX.

K xoH1y oOydeHus B 8 kJiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpakaTh COPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUIECTBA, KPUCTATUIMUYECKUE U
amop(HbBIe TeJa, HACBHIIEHHBI W HEHACBIIICHHBI Tap, BIIAXKHOCTh
BO3/yXa, TeMIlepaTypa, BHYTPEHHsISI DHEpPrusi, TEIJIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUECKUIN 3apsl, HIEKTPUUECKOE TMOJie, TPOBOIHUKU
U JUAJEKTPUKH, HOCTOSHHBIN 3JIEKTPUUYECKUAM TOK, MATHUTHOE MOJIE;
pasznuyaTh SIBICHHS (TEIJIOBOE pACIIMpPEHUE U CXaThe, Tervionepesaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KANUJUISIPHBIC SIBJICHUSI, UCTIApEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTAIu3aius (OTBEpAECBAaHUE), KUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICHCTBUE 3aps/IOB, JEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aWMOJICUCTBUE MAarHUTOB, JEHCTBUE
MarHMTHOTO TOJIsl Ha TPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAsT UHIYKIIHS)
M0 OINHUCAHUI0 UMX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpY’XalollleM MHpe, B TOM uHcle (uanydeckue SBICHHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE W KaNWULIPHBIE SBJICHUS B MPUPOJE,
KpUCTaJUIbl B mpupoie, wuznyuenue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, dJICKTPUIECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUUYECTBO KUBBIX OPTraHU3MOB, MarHUTHOE
nosie 3emiH, Japeld MOoJIFOCOB, POJIb MAarHUTHOTO TMOJS JUIS JKU3HM Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/auy B
y4eOHYI0, BBIJICISATh CYIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3HMUIECKUX
SIBJICHUM;

OMKCHIBATh M3YyUYCHHBIE CBOMCTBA Te M (PU3MUECKHE SIBJICHUS, UCTIOIb3YS
dbuznyecKkre BEUMUYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUYECTBO
TEIUIOTHI, yAeIbHas TEIJIOEMKOCTh BEIIECTBA, Y IeJIbHAS TEeIUIOTa



IUIaBJICHUS, yJAeNbHAsg TeIuloTa MapooOpa3oBaHus, YJelbHas TEIIoTa
CropaHusi TOIUIMBA, KOAI(PPUIMEHT TOJIE3HOTO JEUCTBUS TEIUIOBOU
MalllUHbl, OTHOCHUTEJIbHASI BIAXKHOCTh BO3AyXa, AJICKTPUUYECKUN 3apsi,
cuja TOKa, DJIEKTPUYECKOE HAIpsHKEHHUE, COMPOTUBIIECHUE MPOBOIHUKA,
yACIbHOE  CONpOTHBJIEHHE  BellecTBa, pabora U MOIIHOCTh
ANEKTPUUECKOT0  TOKa), TMpPH  ONUCAHUM TMPaBUIBHO  TPaKTOBATh
(bU3UYECKU CMBICT HCIIOJIB3yEMbIX BEIMYWH, 0003HAYCHHS W €IUHUIIBI
GU3NYECKUX BEJIUYHMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH Tpauku
W3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOPHUHU
CTPOCHHMS BEIIECTBA, MPUHIMI CYNEPHO3ULIUKU T0JIeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i ydacTKa LEeNu, 3aKOH
Jxoyna—JleHna, 3aKkoH COXpaHEHUs DJHEPTHHM, @pPU OSTOM  J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKChIBaTh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSICHATh (PU3MYECKUE MPOILIECChl M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYalMil TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHUUECKUX
1aroB ¢ omnopoil Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (DU3MYECKUX SIBICHUH,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3aJadud B 2—3 JEWCTBUS, WCIOIB3YS 3aKOHBI H
dbopmyJibl, CBA3BIBAIOIIME (PU3MYECKHME BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUSL 3a/laud 3alUChIBATh KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX IS pEIIeHHs] 3aj]add, BBIOMpATh 3aKOHBI HW  (OPMYJIBI,
HEOOXoauMbIe JUIsi €€ pelieHus, MPOBOJUTh pPacuy€Tbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BEJTMYMHBI C N3BECTHBIMU JaHHBIMH;
pacrio3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pELIUTh NpPU MOMOIIU
(GbU3MYECKUX METOJIOB, HCIMOJIb3ysl ONMUCAHWE WCCIIEAOBAHUSA, BBIJICIAThH
MPOBEPSIEMOE  MPEIIOJIOKEHUE, OLICHUBATh MPABUIIBHOCTh MOPSAIKA
MIPOBEJEHUS UCCIIEIOBAHUS, AENaTh BEIBOBI;

MPOBOAUTL OMNBITHI 1O HAOIIOJCHUIO (DU3UYECKUX SBICHUM WM
(bU3UYECKUX CBOMCTB TeJl (KanWJUISIPHBIC SIBJICHUS, 3aBUCHMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMIEPATYPbl, CKOPOCTH IPOIIECCa OCThIBAaHUS U
HarpeBaHusl MPU M3JIYYCHUH OT IBETa M3JIydaronied (IMOrjIomaroIieii)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJIBI OT TEMIEPaTypbl KUIAKOCTU U
IJIOIMAAU €€ TMOBEPXHOCTH, OJIEKTpHU3alMs Tel U B3aUMOJACHCTBHE
ANEKTPUUYECKUX 3apsJIOB, B3AMMOICHCTBUE TTOCTOSTHHBIX MAarHUTOB,



BU3yaJIM3allMsi MArHUTHBIX TIOJIEW TOCTOSTHHBIX MArHUTOB, JACHCTBUS
MarHUTHOIO TOJ Ha IMPOBOJHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHMTa,
CBOMCTBAa DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (HOPMYyJIHPOBAThH
poBepsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH XO/I ONbITA U (POPMYITHPOBATH BHIBOBL;
BBIMIOJIHATh ~ NPSIMBIE  U3MEPEHUS  TeMIepaTypbl,  OTHOCUTEIHHOMU
BJIQXKHOCTH BO3/yXa, CHJIbI TOKa, HANPSHKEHUS C HUCIOJIb30BAHUEM
aHAJIOTOBBIX NPHUOOPOB M NATYMKOB (PU3UUYECKUX BEITUYMH, CPABHHUBATDH
pe3ynbTaThl UBMEPEHUN € YUETOM 3aJaHHOUN a0COIIOTHOM MOIPEIHOCTH;
MPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
IpPYro ¢ HCIOJb30BAaHUEM MPSAMBIX H3MEPEHHH  (3aBHCHMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIATU IOMEePEeYHOTro
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA IPOBOJAHMKA, CUJIbI TOKA,
UAYLIEro 4Yepe3 NPOBOJHUK, OT HANpsDKEHUS HAa IPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOTO W  MApajuIeIbHOTO  COEIUHEHUMN
IPOBOJHUKOB): IIJJAHUPOBATh HMCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBINOJIHATh W3MEpPEHUs, Cleays MNPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ynbTaThl MOJIYYEHHOM 3aBHUCHUMOCTH B BHJE TaOmul U TrpaduKoB,
JienaTh BBIBOJIBI 10 PE3YJIbTaTaM MCCIIEJOBAHUS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHHS (PU3MUECKUX BEIWYUH (ylenabHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHUWE NPOBOAHUKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAHUPOBATh W3MEpPEHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIENysl MPEIJIOKEHHON WHCTPYKLHMH, U
BBIYHCIIATH 3HAUEHHE BEJINYUHBI,

cOOJII01aTh MpaBUiia TEXHUKK 0€30M1acCHOCTH MpHU padoTe ¢ 1ad0paTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHLUIBI  JCHCTBHS HU3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha WX OmucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIbTMETP, CUETUMK HIIEKTPUUYECKOW SHEPIrUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HarpeBaTEIIbHBIC IEKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
IIPENOXPAHUTEIH, HIEKTPOMATHUT, JJIEKTPOJBUTATEND IIOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HaHUS O CBOWCTBaX (PU3MUECKUX SIBIEHUH M HEOOXOIUMBbIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHbBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (OKMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, ABUIATEIb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOII, PEOCTaT), COCTABIISATh CXEMBI JIEKTPUUECKUX



Leneil ¢ nocaea0BaTeNbHbIM U MAapaJIJIEIbHBIM COCTUHEHUEM DJIEMEHTOB,
pasziunyasi ycIoBHbIE 0003HAUYEHHUS FIIEMEHTOB JIEKTPUUECKUX IIeTICH;
OPUBOJUTH  NpUMEPHl  (HAXOOuUTh HMH(DOpMaLMIO O  MpUMEpPax)
IPAKTUYECKOIO HCIOJIb30BAHUSA (PU3NYECKUX 3HAHUM B IIOBCEIHEBHOM
KU3HU 11 obecriedeHus: 0€30MacCHOCTH MPHU OOpaIlleHUH C MpudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 370POBBS U COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYIKAIOILIEH Cpeae;

OCYIIECTBIATh MNOMUCK HMHpopManuu (U3NYECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHMM U MYyTEM CpaBHEHUS
JIOTIONIHUTENBHBIX ~ MCTOYHHUKOB  BBIACIATH HH(POpPMAIMIO,  KOTOpas
SIBIISIETCS] MPOTHUBOPEUYHUBOM MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BAaTh MPH BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (QU3MYECKOTO COJAEp)KAHUSA, CIPABOYHbIE  MaTepuasbl,
pecypcebl cetu MHTEepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJHOM 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHUS,
0o0o0miass MHGOPMALKIO U3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO
COJEpKaHus, B TOM UHCIE MYyOJUYHO NPEJICTABIATh PE3YJIbTATHI
MPOEKTHOM WJIM HCCIEI0BATENbCKON JESITEIbHOCTH, P 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TMOHATUHHBIN anmapaT Kypca (U3UKH,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINEH;

OpU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIENOBAaHUN (U3HUYECKUX
IPOLIECCOB paclpeeniTh OOS3aHHOCTH B TpPyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTH 32 BBHIMOJIHEHUEM IJIaHa JEHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH BKIAJ B
JeSITEIbHOCTD TPYIIIbI, BHICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMO/IEHCTBUE,
IPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K koniy oOyudeHusi B 9 ki1acce nmpeMeTHbIE pe3ysbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

MCMOJIb30BaTh TOHATHSA: CHCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPAEKTOpPHs, OTHOCUTEILHOCTh MEXaHMUYECKOTO JBMXKEHUS, nedopmarus
(ympyras, IacTU4eckas), TpEHHE, IEHTPOCTPEMUTEILHOE YCKOPEHHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSIKECTH, aOCOIIOTHO TBEPAOE TENO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(PPa3BYK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATHHO30PKOCTb,
CIEKTPBI UCITYCKaHUS W TOTJIONIEHUs, anbda-, 0eTa- U raMmMa-u3IydeHus,
M30TOIIBI, SIAEPHAS SHEPTETHKA;



pa3nuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKCHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMKEHHE, CBOOOJTHOE
NaJIeHUE TeJ, pABHOMEPHOE JBW)KEHHE MO OKPYKHOCTH, B3aUMOJCICTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOaTeabHOE JBIXKEHUE (3aTyXarolue U
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJIHOBOE JIBUKEHHUE, OTPaKEHUE
3ByKa, NPSAMOJIMHEWHOE pPACIpPOCTPAaHEHHE, OTPAKEHUE U IPEIOMIICHHE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B
CHEKTp M CJOKEHHE CIEKTPaJbHBbIX IBETOB, JHCIEpPCUS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3JIyYEHUs) TI0 OIIMCAHMIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaThb IPOSBICHUE H3YYEHHbIX (U3UYECKUX SBJICHUI B
OKpy>XarolieM Mupe (B TOM 4ucie (U3NYECKUE SIBJICHHUS B IMPUPOE:
IPWINBBI U OTJIMBBI, JBHKEHNE IUIaHET COJIHEYHON CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHM3MOB, BOCHPHUITHE 3BYKOB KHUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBL, I[yHAMH, 3XO, IBE€Ta Tell,
ONTUYECKUE SIBJICHUA B IMPHUPOAE, OMOJOTMYECKOe AEHCTBHE BHJIHMMOTO,
yJIbTPapUOJIETOBOIO M PEHTTEHOBCKOTO HW3IyYEHUH, €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJHMOAKTHUBHOE H3IyYEHUE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX W3JIyYEHHN Ha
OpraHu3M YeJIOBEKa), IPH 3TOM IEpPEBOAUTH MPAKTHUUECKYIO 3a7ady B
y4eOHY10, BBIJCNATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKHUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEI M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YSI
¢u3nueckue BeNUYMHBI (CpelHssl U MIHOBEHHAs CKOpPOCTh Tela MpHu
HEPaBHOMEPHOM JBWKEHUU, YCKOPEHHUE, NMEepeMEUIeHUE, MyTh, yIioBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YIOPYIOCTH, CHJIA TSDKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJeHMs, BEC Tela, HMIYJIbC Tela, HMMIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTh, IOTEHLMAJIbHAS DSHEPrus Tea,
NOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAs YHEPrus CKaToh
NPYKUHBI, KUHETHUYECKass DSHEprus, IOJHAs MEXaHWYecKas »JHEpPrus,
NEePUOJ U 4acTOoTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTENb MPEJIOMIIEHUS CPEbI), P ONMUCAHUN
NpaBUJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HUCIHOJIb3yEMbIX BEIUYHH,
0003HAaYEHUsI W EAUHMIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEIUYMHY C APYTMMH BEJIUYMHAMU,
CTPOUTDH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUNYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ys 3aKOH COXPaHEHUsl YHEPTUHU, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHIMI CYNEPNO3UIIMK CWJI, TMPUHLHUI OTHOCUTeNbHOCTH [anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsAI0BOTO U MaCCOBOTO YHUCE
IpU SAEPHBIX PEAKIUSAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIMChIBaTh €70 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSACHATH (U3MUECKHE TPOLECChl U CBOMCTBAa TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISAThH
NPUYUHHO--CIIEICTBEHHBIC ~ CBSI3M, CTPOUTh OOBsICHEHHME U3  2-3
JIOTHYECKHX IIIaroB ¢ OMOpPOil Ha 2—3 M3YYEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7aud (OMUparoNIMecs Ha cuctemMy wu3 2-3
ypaBHEHUI), UCTOJB3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBaIONINE (PU3NUYECKUE
BEJIMUMHBI: Ha OCHOBE aHajM3a YCJIOBHUSA 3aJa4yM 3alMChIBaTh KpPaTKOE
YCIIOBUE, BBIBISITH HENOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOWPAThH
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE AJIsl PELIEHUs, IPOBOIUTH PACUETHI U
OLICHUBAaTh PEAJIUCTUYHOCTh IMOJYYEHHOTO 3HAa4YeHHs] (U3HUYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEIIUTh TPU MOMOIIU
(GU3MYECKUX METO/OB, HCIOJB3Ysl OIMUCAHUE HCCIEAOBAHUS, BBIICITH
IpOBEPSIEMOE TPEIANONIOKEHNE, OIECHUBATh MPABUIBHOCTh TOPSAKA
OPOBEJCHUS  UCCIIEJOBaHMS, JIelaTh  BBIBOJABI, HHTEPIPETHUPOBATDH
pe3ysbTaThl HA0JIIOIEHUH U ONIBITOB;

OPOBOJANUTH OMBITBI TIO0 HAOMIOAEHUIO (UBNYECKUX SABICHUN WU
(bu3MYecKuX CBOMCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HploToHa, 3akoHa
COXPaHEHHUs JHEPTUH, 3aBUCUMOCTH IMEpHOoJa KOJIeOaHWH MPYKUHHOTO
MasiTHUKa OT Macchl Irpy3a U >KECTKOCTH MPYXUHBI U HE3aBUCUMOCTbh OT
aMIUIATYIbl MaJIbIX KOJIeOaHUH, IPSIMOIMHEHHOE paclpoCTpaHEeHHE CBETa,
pasnokeHne Oenoro cBeTa B CIEKTP, U3yUCHHUE CBONCTB M300pa’KEHHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)KEHUs TMpeAMeTa B coOHMparomieit
JWH3e, HAOMIOJCHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB H3IIyYCHUS):
CaMOCTOATENILHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOrO Habopa
o0Opy/nOBaHUsl, OMNUCBHIBATH XOJ OIbITA U  €ro  pe3yJbTaThl,
bopMyIHpOBaTh BBIBOJIBI;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HayeHue u3MepsieMoll BenuuuHbl ((POKYyCHOE paccTosiHue
coOuparoieii JMH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a W3MEpPEHUs
(M3MepUTENHHOTO MPUOOpPA);

NPOBOJNTH HCCIEAOBAHWE 3aBUCUMOCTEH (PU3UYECKHX BEIMYUH C
UCTIOJTb30BaHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHHU



IpyU PaBHOYCKOPEHHOM JIBM)KEHMHM 0€3 HadallbHOM CKOpPOCTH, NEepHoja
KoJIe0aHUN MaTeMaTHYeCKOro MasTHUKAa OT JJUHBI HUTH, 3aBHCHUMOCTH
yria OTpakK€HUs CBETa OT yria MaJeHUs U yria MPEeJIOMJICHUS OT YIJa
najicHus): IUIAHUPOBAaTh HCCJEIOBAaHUE, CaMOCTOSTENIBHO —COOHUpaTh
YCTaHOBKY, (PUKCUPOBATh pPE3yJIbTaThl IOJYYEHHOHM 3aBHCHUMOCTHU
bu3nUecKkuX BEIUYMH B BUJAE TaONUIl U TpaUKOB, JejIaTh BBIBOIBI IO
pe3ylibTaTaM HCCIe0BaHNUS;

IPOBOJAUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYUH (CpeaHss
CKOpPOCTh U YCKOpEHHE Teja TMpPH pPaBHOYCKOPEHHOM  JIBIXKEHUH,
YCKOpPEHHE CBOOOJHOTO MaACHUS, *KECTKOCTh MNPYXKUHBI, KOADOUIIMEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa U
nepuoJl KoJeOaHW MaTeMaTH4ecKoro | MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasl Cujia coOuparomel JHUH3bI, PaJuoaKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITNIOJIHATh U3MEPEHUS, CIeNysl MPENJOKEHHOW MHCTPYKIUH, BBIUUCITh
3HAYEHUE BEJIMYMHBI U AaHAJIU3UPOBATH MOIYUEHHBIE PE3YJIbTAThl C YUETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpHU padoTe ¢ 1ad0paTOPHBIM
o00opy10BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKM M3YUYEHHBIX (U3UYECKUX MOJCICH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUEYHBIM HCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI JCUCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OnucaHus (B TOM YHCIE:
CIHUIOMETp, NATYUKH TOJIOKECHHUS, PACCTOSHUA M YCKOPEHUS, pakera,
9XOJIOT, OYKH, MepHuckor, (¢oToanmnapar, OINTUYECKHUE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HUCHONB3yS 3HAHHUS O
CBOMCTBaXx (U3MYECKUX SBICHUA W HEoOXoaumble (HUUIECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI I CXEMaTHUYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOLIECCOB
OpU pEIIeHUH Y4eOHO--MPAKTUYECKUX 3a/]ay, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300pAKEHUI B MJIOCKOM 3€pKajie U COOMpArOIIeH JIMH3E,
OPUBOIUTH  MPUMEpPHl  (HaXOauTh HMHpOpPMAIMIO O  MpUMeEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHnsi 6€30MacHOCTH MpU OOpaIlieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbS U  COOJIIOJCHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY KaIOIIEH Cpeie;



OCYUIECTBJIATh MOUCK HMHpOpMaMK (HU3UUYECKOTO COAEp>KaHUA B
HuTepHeTe, caMoCTOATENbHO (HOPMYIUPYS MOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMPEENIEHUs] JOCTOBEPHOCTH MOJYYSHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUI U TOMOJHUTEIBHBIX UCTOUYHUKOB;

UCII0JIb30BATh MPU BHITIOJHEHUU YUEOHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy (U3MYECKOTO COAEp)KaHMS, CIPABOYHbIE  MaTepualbl,
pecypcel cetu UHTEpHET, BIaAeTh MPUEMAMU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE
uHGOpPMAIlMU W3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO COJICpIKAHUS,
nyOJIMYHO MPEJICTABIISATh Pe3yIbTaThl MPOESKTHOW HIIA MCCIIEIOBATEIHCKON
JNEATEIbBHOCTH, IPU 3TOM TPAaMOTHO  MCIOJb30BaTh  HM3YYEHHBIN
NOHSTUMHBIN anmapaT HM3y4yaeMoro pasjena (PU3MKU U CONPOBOXKIAThH
BBICTYIUICHHE TIpE3€HTAalueld ¢ Y4E€TOM OCOOEHHOCTEH ayJauTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Kontpoabnbie | IlpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®u3uka u e€ poJib B NO3HAHHU OKPY:KaI0Iero Mupa
bubmuorexa [JOK
1.1 o - 2
HISHIA - HAYRa O TpHpOAe https:/m.eds00.ru/7f416194
bu6 K
1.2 ®du3znyecKue BeINUHbI 2 1 nosmorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/1 TO3HAHUS 2 1 bubmorexa LHOK
' Y A https:/m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIE CBeIEHUSI 0 CTPOEHUH BelllecTBa
bu6mmoteka [IOK
2.1 C 1 1
TPOCHHE BEIIECTRA https://m.edsoo.ru/7f416194
5 JIBr>KeHME 1 B3aUMOJICHCTBUE YaCTHIL ) | bubnuorexa [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
bubmmoreka [IOK
2.3 ArperatHbie COCTO elecTBa 2
TPETaTHE ORI BEIECTD https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasznen 3. /[Bu:keHne U B3anMo/IeliCTBHE TeJl
but6mmoreka [IOK
3.1 M 3
CXAHITICCROC ABIDRCHHC https://m.edsoo.ru/7f416194
3.2 Nuepuust, macca, IO0THOCTh 4 1 bubnuotexa [JOK




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

bubmuorexa [JOK

33 Crura. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH H ra30B
41 [aBnenue. [lepenaya naBienust TBEpIALIMU 3 bubnmoreka [JOK
’ TEJIaMU, )XUJAKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bubmnorexa [JOK
4.2 Jlapaene KuKocTh > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOChEpHOE laBCHuE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaGoTa m MomHOCTB. JHeprus
bu6nuorexa [JOK
1 P 1
> 460Ta M MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6nunorexa [IOK
2 II 1
> POCTBIC MEXAHHMIMBI > https:/m.edso0.ru/7f416194
bu6nunorexa [IOK
. M 4 1
>3 CXAHUHCCKAA FHEPTHA https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 68 12




8 KJIACC

KoJauyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHHeE pa3aesioB H TeM nudpoBLIe
Ne ni/mn P Konrpoabnbie | IlpakTHyeckue (upp )
NPOrpamMmMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcbl
Paznea 1. TenyioBble ABJICHUA
b K
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 1 nbmorexa LO
https://m.edsoo.ru/7f4181ce
b K
1.2 TennoBbie MPOLIECCHI 21 1 5 nbmorexa LO
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasjnen 2. JaekTpryecKkue 1 MATHUTHBIE SIBJIEHUS
)1 DneKkTpuyecKue 3apsbl. 3apsHKEeHHbIE Tena 7 | bubnmoreka [JOK
’ U UX B3aUMOJEHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 7| 7 2 1 7
OCTOSIHHBIN DJIEKTPHUYECKUHN TOK 0 https://m.edsoo.ru/7f4181ce
b K
2.3 MarHuTHzbI€ SIBJIEHUS 6 1.5 nomorexa HO
https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.4 9 4 1
JICKTPOMATHHUTHAS HHYKIHA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 14.5




9 KJIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne ni/mn P Konrpoabnbie | IlpakTHyeckue (upp )
NPOrpamMmMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcbl
Paznen 1. Mexannuyeckue siBJeHUS
11 MexaHn4eckoe IBHKEHUE U CITIOCOOBI €ro 10 | | bubmnorexa [JOK
) OIMCAaHUs https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B3aumopeiictBue Te 20 1 3
MOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuveckue KoJe0aHUA U BOJTHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMYECKHE KONeOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHMHECKHC BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiiekTpoMarHuTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJTHBI
DNEeKTPOMarHuTHOE IM0JIE U bu6muoreka [IOK
3.1 6 2
DJIEKTPOMATrHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE sIBJIEHUSI
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 6 2 bubmuoreka [IOK




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

bubmuorexa [JOK
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 hitps://m.cdsoo.rw/7f41ada6
bu6nmoreka [IOK
4.3 Paznosxenue 6eroro cBera B CIIEKTP 3 2 hitps:/m.cdsoo.ru/74 1a4a6
Hroro no pazneny 15
Pa3nen S. KBaHnTOBBIE SIBJIEHUSA
5.1 Hcnyckanue 1 norionieHue cBeTa aToMoM 4 1 buGnnorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
32 (TpocHHE ATOMHOTO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
53 A 7 1
AICPHHIC peakttin https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17
Paznea 6. [loBTOopuTeIbHO-0000111a101IIMIT MOYJ/Ib
6.1 [ToBTOpeHue u 06001IEHNE COAECPIKAHUS 9 ) bu6moteka [IOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bceero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbl pecypenr
| ®uznka — HayKa O IPUPOJE. |
SBneHus npupoibl
2 ®dusznyecKue BJICHUS 1
3 dusnuecKre BEJIMUYUHBI U UX |
U3MEPEHUE
VYpok-uccnenoranue "M3mepenue
4 TeMIIepaTypbl IPU OMOLIU | |
KHUJKOCTHOTO TEPMOMETpPA U 1aTUYUKA
TeMreparypsl"
Metoabl HAy4HOTO MMO3HAHMUSL.
. bubmuorexa [JOK
5 Onucanue GpU3NUECKUX SBICHUH C 1
. https://m.edsoo.ru/ff09f72a
MOMOIIIBIO MOJIENEN
Ypok-uccnenosanue "[IpoBepka
6 TUTIOTE3bI: TaJTbHOCTH MOJETA MIAPHKA, | |
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yeM OouiblIe BbICOTa Iycka'"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1 brbmorexa [OK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBM>KeHne 4acTHIl BEIICCTRA 1 bubnmorexa LOK
https://m.edsoo.ru/ff0a013e




VYpok-uccienoBanue «OnbITh IO

3aBUCHUMOCTH PACTAKCHHUA

9 HaOJII0JICHUIO TEIJIOBOTO PACIITUPEHHS
ra3oB»
10 ArperaTHble COCTOSIHUSI BELLIECTBA
Oc00EHHOCTH arperaTHbIX COCTOSTHUI
1 BoJIbI. O000IIIEHHE 10 pa3AeTy bubmuorexa [JOK
«ITepBoHauyanbHbBIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEIIECTBA»
MexaHu4ecKoe IBHKCHHE.
bubnnorexa [JOK
12 PaBHOMEpHOE M HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
TBIKEHUE
bubmnorexa [JOK
13 CxopocTb. EAMHUIIBI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
bubmuorexa [JOK
14 Pacuer nmyTtu 1 BpeMeHU JBUKEHUS
https://m.edsoo.ru/ff0a0aec4
L5 Wuepuus. Macca — mepa bu6muoreka [IOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTB BemecTBa. Pacder macchl bubnuorexa [JOK
1 00beMa Tejia Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTU TBEPIOIO TEJIA»
18 Pemenue 3amad mo Teme "[1moTHOCTH bubmuorexa [JOK
BemiecTBa" https://m.edsoo.ru/ff0al23¢
Cuia kak XapakTepucTuka
19 B3aumoieicTBus ten. Cuia
ynpyroctu. 3akoH ['yka
20 JlaGopatopHnas pabota «M13ydyeHue




(nedopmanun) NpyKUHBI OT
MPUJIOKEHHON CUJIBD)

21 SIBnenne TaroreHus. Cuia TSHKECTH
CBs3b MEXKy CUJION TSKECTH U
. bubnmoreka [JOK
22 maccoi tena. Bec tena. Pemienue
" " https://m.edsoo.ru/ff0al778
3ajad4 1o teme "Cuia TsoKeCTH

3 Cuia TsSKeCTH Ha APYTrHX IJIaHeTaxX. bubnmoreka [JOK
DU3NYECKUE XAPAKTEPUCTUKH TIIAHET https://m.edsoo.ru/ff0a1502

bubnnorexa [JOK

24 H3mepenne cuit. JluHamomer

P A p https://m.edsoo.ru/ff0al8cc
bu6nunorexa [IOK

25 Bec tema. HeBecoMocth 1

https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HAPaBJIEHHbBIX
. . bubmuorexa [JOK

26 10 OJHOM MPSIMOH.

. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAs CHIT

7 Pemenne 3agay mo teme
"PaBHoaeiicTByromas cun"

)3 Cuna TpeHus u e€ Bubl. TpeHue B bubnmnoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas padota «13ydenue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIb)KCHHS OT CHUJIbI JaBJICHUS U bubmmorexa [TOK

https://m.edsoo.ru/ffO0alcc8
XapakTepa CONPUKACAIOIMINXCS
MTOBEPXHOCTEN»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHJITBI

a1 Pemenue 3anau mo Temam: «Bec bu6nunorexa [JOK

tenay, «I'padpuyeckoe nzodpakeHue

https://m.edsoo.ru/ff0alde0




cuy, «Cuibly, «PaBHOJEHCTBYIOIIAS
CHLII»

KonrponsHas pabora o remam:
«MexaHn4eckoe IBIKeHHe», «Macca,

32 IUIOTHOCTHY, «Bec Tenay,
«I"paduueckoe n300pakeHrue CUI»,
«CHabpDy
Hasnenue. CriocoObl yMEHBIIICHUS U bubnmnoreka HOK
33
YBEIIUYEHUSA JaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBneHune raza. 3aBUCHMOCTb
34 JIaBJIEHUs ra3a oT 00bEMa Bubmaorexa ITOK
’ https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
Ilepenada naBiaeHus TBEPILIMU
35 TeJIIZU\fI/I mg KOCTSIMH U fai.aMH buGmorexa LOK
> KHA ) https://m.edsoo.ru/ff0a25b0
3akoH ITackais
36 JlaBrieHME B KUJIKOCTH U Ta3e, bu6mmoteka [IOK
BBI3BAaHHOE JEMCTBUEM CUIIBI TSOKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no teme «JlaBnexnue B bubnuorexa [JOK
JKUJIKOCTH U rase. 3axkoH [lackamsy https://m.edsoo.ru/ff0a2826
bu6nuorexa [IOK
S
38 Coobmarommecs cocyaer https://m.edsoo.ru/ff0a2970
39 I'mapaBnuyeckuii mpecc bubmmorexa LOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKHUIKOCTHBIM HAcOC
41 ATMmocdepa 3eMiu U TPUYUHBI €€ bubmuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5Sa
42 Bec Boznyxa. ATMocdepHoe bubmuoreka [IOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6nmmorexa [IOK

43 OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM bubamorexa LHOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoua. AtmochepHoe bubnmnoreka HOK
JIABIICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
ATmocdepHoe naBienue"
JlelicTBue ®UJIKOCTH U Ta3a HA
47 IIOTPY>KEHHOE B HUX TEJIO. bubmmorexa LHOK
https://m.edsoo.ru/ff0a3276
ApxumenioBa cuia
Jlaboparopnas padora «OnpeneneHue
43 BBITAJIKUBAIOIICH CUJIBI, bubmuorexa [JOK
JEUCTBYIOLIEH Ha TEJIO, IIOrPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
JlaGopaTopHast paboTa 1o Teme
49 «MccnenoBanue 3aBUCUMOCTH Beca bubmuorexa [JOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KUJKOCTb YacCTH TeJIa»
bu6nuorexa [IOK
>0 Tnasanme e https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHnue apeomeTpa Ui
KOHCTPYUPOBAHUE JIOJIKU U
onpeenaeHue e€ rpy30noabEMHOCTH"
52 Pemenne 3amad mo Temam: «IlnaBanne but6mmoreka [IOK




cya0B. Bo3znyxomiaBanuey,
«JlaBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabora no reme

53 «/laBieHue TBEpABIX TEIN, KUAKOCTEN

Y Ta30B»
bu6nmmorexa [IOK

>4 Mexaiiieckas pabora https://m.edsoo.ru/ff0a3f82

bubmnorexa [JOK

3 MonrocTs. Exutrmtie: MoutkocTs https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOILIHOCTH, Pa3BUBAEMOM ITpH 1
noabéMe 1o Jiectauie"

57 [Ipoctele MexaHu3MBbl. Ppryar.

PaBHOBecue cun Ha pblyare
Prruaru B TexHuKe, ObITY U IPUPOJIE.

53 JlaGopatopHnas pabora 05 bu6muoreka [IOK
«HccnenoBanne yCIoBHUM paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdara
Pemenue 3aga4 no teMe «Y clnoBus bu6mmoreka [IOK

59
paBHOBECHS peIYara https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro neicTBus
Mexanu3ma. JlabopatopHas pabora

60 . 0.5
«M3mepenne KI1/] HaknoHHOM
MIJIOCKOCTH

61 Pemenue 3agau no teme "Pabora, bu6nunorexa [JOK
mottHoctb, KIT/1" https://m.edsoo.ru/ff0ad4c48

62 MexaHuueckasi S3HEPrHUsl. bubnmnoreka [JOK




Kunernueckas 1 noTeHyaabHas
SHEeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPTUn

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT M0 TEME
"DKCepuMEHTAIbHOE ONpECICHUE
M3MEHEHMS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU IPU
CKaThIBAaHWUM TEJIa 110 HAKIIOHHOM
IUIOCKOCTH"

65

HroroBas koHTpoNbHas paboTa.

66

Pesepaubiit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHndeckoe aBrkeHne"

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

67

Pesepubiit ypok. Pabora ¢ Tekctamu
1o teMe "/laBineHue TBEPABIX TeN,
KUIKOCTEN U ra3oB"

bubnuorexa [JOK
https://m.edsoo.ru/ffOadffe

68

PesepBHblit ypok. PaboTa ¢ TekcTamu
o Teme "PaboTta. MoOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12




8 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nudposeie
Tema ypoka Koutpoabubie | IIpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX OIBITHHIE 1 bubmorexa [IOK
P https://m.eds00.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, JKUAKOTO U | bubnmnoreka [JOK
ra3000pa3HOro COCTOSIHMM BEIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHUIMA |
BEILIECTBA HA OCHOBE IOJIOKECHUHN
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH
5 Kpucrannuueckue 1 aMmop¢Hble Tena 1 bubmmorexa LOK
p p https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe M KallWJUISIPHOCTb. | bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe paciupeHue u cxxaTue. | | bubnmnoreka [JOK
BxonHas koHTponbHas paboTa. https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEPATYPBI CO
8 CKOPOCTBIO TETNIOBOT'O IBUKEHUS 1
YacTHIl
9 Buytpennss sueprusi. Crioco6st 1 bubmuoreka [IOK
W3MEHEHUs BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
10 Buas! Tenonepenaun 1 bu6muoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTuueckoe
KCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [JOK

11
BELLECTB U MaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "
12 KonunuecTBo Tennotsl. Y nenpHas bubnmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIII0BOro OajaHca. bubnmnoreka HOK
TemnooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas paboTta
14 "WUccnenoBaHue SIBICHUS bubmuorexa [JOK
TEII000MEHa PU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOpsTYei BOBI"
Pacuer xonuuecTBa TEIIOTHI,
15 HE0OXOIUMOTO JIJISl HArPeBaHMSI TeJa
Y BBIIECIIIEMOT0 UM IIPU OXJIAKJIECHUU
16 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [IOK
YIENbHOU TEIJIOEMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubmuorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
p bu6nuorexa [IOK
18 KPUCTAJUIMYECKUX TEII. Y AeIbHas
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUIABJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
yAEIbHOW TEIIOTHI MUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHACHCAIHS. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kurmteane. Y nenpHas Teriora but6mmorekxa [IOK




napooOpa3oBaHuUs M KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
0T atMoc(epHOTOo JTaBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHTEJIbHOM BJIQXKHOCTH BO31yXa"

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

23

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

24

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBas Typouna.
JlBurarenb BHYTPEHHEIO CrOpaHus

25

KII/ TennoBoro aBurarels.
TenuoBble ABUTATENN U 3a1ATA
OKpYKarolle cpebl

bubmnorexa [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHUs U MPEBpaILCHUs
SHEPIUH B TEIUIOBBIX MPOLECCcax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TenaoBrie ABICHUS.
N3meHeHune arperaTHbIX COCTOSIHUM
BemecTa"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas padota no reme
"TeroBble ABIeHUA. V3Menenne
arperaTHbIX COCTOSIHHI BelecTa”

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba pona
AIEKTPUUECKUX 3apsI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLUA
TeJ UHIYKIUEN U IIpU
CONPUKOCHOBEHUH"




B3anmonencTere 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYecKoe moJie.
1 HanpsikeHHOCTB 3JIeKTPUYECKOro bubnmnoreka HOK
noss. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TTOJIEH
Hocurenu snexTpuueckux 3apsaoB.
33 OnemeHnTapHbli 3apsa. CTpoeHue
aToMa
a4 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs JJICKTPUUECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3amau Ha mpuMeHeHue bubnmoreka [JOK
CBOMCTB IEKTPUYECKUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBHSI €T0
36 c mecI;BOBaHI/m I/ICT(})/‘IHI/IKI/I Bubmaorexa ITOK
y i https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleMcTBUS SEKTPUUECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96h2
Ypok-uccnenosanue "Jleiicteue
38 NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U AUDJICKTPUKHU"
39 DNEeKTPUYECKHUI TOK B METAJIJIaX, bubmuorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKasi enb 1 €€ COCTaBHBIC
4acTH
Cuna toka. JlabopaTopHas pabora
" PaTOpHaZ p bubmuoreka [IOK
41 W3mepenue u peryaupoBaHUe CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HATIPSKEHHE.
Bonbsr™etp. JlTabopaTopnas pabora

bubmuorexa [JOK

42 0.5
"M3mepenue u peryanpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKeHus"
43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY enpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
m 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnmnoreka HOK
MPOBOJIHUKA OT €TI0 JUINHBIL, TUIOLIAIA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUeHus1 U Marepuaia'
3aBUCUMOCTH CHJIBI TOKA OT
bubmuorexa [JOK
45 HanpsbkeHus. 3akoH Oma Ji1s yyacTka
https://m.edsoo.ru/ff0aad44a
LeTH
JlabGopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa, UAYIIET0 Yepe3 Pe3nucTop, OT 1 bubmorexa HOK
- MY pes p P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIIEHUS PE3UCTOPA U
HarpspDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaJIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabora "I[IpoBepka
43 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU | bubmmnoreka [JOK
IOCEI0BATEIBHOM COETUHEHNH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas pabota "[IpoBepka
49 MpaBUjIa JJI CHJIbI TOKA NTPU | bu6muoreka [JOK

napajyuieIbHOM COeIMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle




Pemenue 3anau Ha npuMeHeHnE

50 3axoHa OMa JUIst pa3IuuHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHS IPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnmnoreka HOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabora "OnpeneneHue
52 a0O0TBI 1 MOIITHOCTH 3JICKTPHIECKOIO bubmorexa [TOK
pabol P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
. bubnmoreka [JOK
53 AIEKTPUUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHue
[ToaroroBka K KOHTPOJILHOM paboTe
10 TemMe "DIIEKTPUUECKUE 3apsibl.
54 3apspKeHHBIC TEla U UX buGmorexa HOK
P . o https://m.edsoo.ru/ff0abd2c
B3aumoieicTBus. [locTosTHHBIH
AIEKTPUUYECKUN TOK"
KonTponbHas pabota rmo reme
"JIeKTpUIECKHUE 3apsIbL.
55 3a ﬂ)KCI:{HLIe Tena I/IpI/IX bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoiecTBUs. [locTOSTHHBIH
ANEKTPUYECKUN TOK"
56 ITocTosiHHBIC MATHUTBI, KX
B3aUMOJICHCTBHE
VYpok-uccnenosanue "N3yuenue bubnuotexa [JOK
57 N "
MOJIEW IIOCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe noje. MarHuTHOE MoJie
but6mmorekxa [{OK
58 3eMiIH U ero 3Ha4YeHue IS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmneIT Opcrena. MarHuTHoe noJe
JIEKTPUUYECKOro TOka MarHuTHoe
I10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
texnuke. Jlaboparopuas pabota
"N3yueHue nercTBUSA MATHUTHOTO
I10JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENb TOCTOSTHHOTO
Toka. Mcnonp3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopaTopHas paboTta
"KonctpyupoBaHnue u uzyueHue
paboTHI AyIeKTpoABHTATEIIS"

bubnnorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbrTel @apazest. 3akoH
3JIEKTPOMArHUTHOW MHITYKITHH.
[IpaBuno Jlenua

63

Onektporereparop. Criocoos
MOJYYECHUS AJIEKTPUUECKONW SHEPTUU.
DNEeKTPOCTaHIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

64

Pemenue 3agau nmo reme
"DNeKTprUUeCcKue U MarHUTHbBIE
SIBIICHUSA"

65

WroroBas koHTposbHas paboTa

bu6nunorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepubIit ypok. Pabora ¢ Tekctamu
o teMe "TemioBele aBieHus"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0accS5e




Pesepsubiit ypok. Pabora ¢ Texkctamu

. bu6mmorteka [IOK
67 jﬁeﬁﬁ!ﬁﬁ?ﬁ? " ! https ://m.edsocl)l.ru/fancdc6
63 PesepBHblit ypok. PaboTa ¢ TekcTamu |
1o Teme "MarHuTHbIe sIBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 63 1455

I[TPOTPAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jrj;n Tema ypoxka Beero Kontpoabubie | IlpakTuueckue i[:;:eﬂl/lﬂ :)Iggjal;zizlfenbﬂme
padoThbI padoThI pecypes:

| MexaHn4eckoe ABUKEHHUE. 1
MarepuasbHas TOUKa

) Cucrema orcuera. OTHOCHTEILHOCTD | bub6mnoreka [IOK
MEXAHUYECKOT'0 JIBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMONIMHENHOE | bubnuoreka LIOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMOIUHENHOE

4 nBuxeHue. CpeHsisi 1 MTHOBEHHas! 1
CKOPOCTH

5 IIpssMoNMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JBUJKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBH>KEHUS. 1
I'padux ckopocTH
JlabopaTtopHas pabota "Omnpenenenue

7 YCKOPEHUS Teja Mpu | | bubnuorexa [JOK
PaBHOYCKOPEHHOM IBIKEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM mi1ockocTu"

g CBobomnoe magenue Tei. OnbIThI :
lamunes

9 PaBHOMEpHOE BHKEHUE TTO 1 bubnuorexa LIOK

OKPY’KHOCTH. Hepno;[ N 9aCToTa

https://m.edsoo.ru/ff0ael176




oOpaiueHus. JIuneitnas u yriosas
CKOpOCTH

LenTpocTpeMUTENBHOE YCKOPEHHUE.

10
Bxonnas koHTposibHas paboTa.
1 IlepBeriit 3akoH HproToHA. BekTop bubnmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmmoreka [IOK
PaBHOelicTBYIOIIAs cCrla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnunoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmuoreka [JOK
15 Crna ynpyrocru. 3akon I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenne 3amau no reme «Cuiia
YIOPYTOCTHY
17 JlaGopatopHas pabota «OmnpeneneHue bubnuoreka [IOK
JKECTKOCTH IIPYKUHBD» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cina Tpers https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bu6mmoteka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota "OnpenencHue bubnmoreka [JOK
20 "
KO3 pHIIMEHTA TPEHUS CKOJIbKEHHS https://m.edsoo.ru/ffOaf8be
Pemenue 3aga4d mo reMe "3aKoHBI
21 Herorona. Cuna ynpyroctu. Cuna bubnmorexa [IOK
. yrpy ' https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubnuoreka [JOK




TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
maacHuA

https://m.edsoo.ru/ff0af044

Ypoxk-koudepenuus "BrKeHHE TN

23 BOKPYT I'PaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktuku"
Pentenue 3amay no teme "Cuia
24 TSKECTH M 3aKOH BCEMUPHOTO bubmorera I[IOK
. P https://m.edsoo.ru/ff0af5f8
TATOTCHHS

)5 IlepBas kocMHY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHAIBHOW TOYKHU.

26 AOCOIOTHO TBEPIOE TEIIO. bubnnoreka [JOK
PaBHOBecue TBEpIOTO TEIIA © https://m.edsoo.ru/ffO0afe36
3aKpEIUIEHHOW OCBhIO BpalllCHUs

27 MowmeHT cunsl. LleHTp TsxecTn

)% Pemenne 3agau no teMe "MoMeHT bu6mmoreka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo

29 Teme "MexaHndecKoe IBIKCHUE bubmorexa HOK

. | ' https://m.edsoo.ru/ff0b0408
BzaumoaeiicTBue Ten
KonTponbHas pabora 1mo reme
30 "MCXIZ.HHHGCK(I:C JBHKCHHUE bromorexa OK
N \ ' https://m.edsoo.ru/ff0b06ec
BzaumonelicTBue Ten
Nmnynsc Tena. Ummynbe cuitbl. 3akoH
31 COXpaHeHHUs UMIyjabca. YIpyroe u bromorexa [OK
P YIea. 2TipY https://m.edsoo.ru/ff0b07fa
HEYTIPYTroe B3auMOJCHCTBHE
1 Pemenne 3agad no reme "3akoH bu6mmoreka [JOK

COXpaHEHHUs uMIyJbca'

https://m.edsoo.ru/ff0b096¢c




Ypok-koudepenuus "PeaktuBHoe

33 JIBUJKEHUE B IIPUPOJIC U TEXHUKE"
Bbu6morexa [JOK
34 Mexanuueckast paboTa U MOIIHOCTb hitps-//m.cdsoo.ru/f0b0as4
35 PabGota critbl TSOKECTH, CHITBI bubmuorexa [JOK
YIOPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabora «OmnpenencHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIB>)KEHHMH Te€JIa 10
TOPU30HTAIBHON TTOBEPXHOCTH
37 CBs13b SHEPruu U padoThl.
[loTenuumanbHas 3Heprus
18 Kunernueckas sueprus. Teopema o bubmuoreka [JOK
KMHETUYECKON SHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
40 JlaGopaTtopHas padota «3yueHue bubnnoreka [JOK
3aKOHA COXPaHEHHUs SHEPTUN» https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe IBMKEHUE U €T0 bu6nmorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KojaeOaHus. bubnuoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnuecKkuil ¥ NpyKUHHBIN
MasITHUKU
VYpok-uccrnenoBanue «3aBUCUMOCTb
44 nepuoaa KojaebaHui OT )KeCTKOCTH bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U Macchl Tpy3a»
45 [IpeBpaienue snepruu npu




MEXAHUYECKUX KOJIECOaHUIX

46

JlabopaTtopHnas pabora «OnpenencHue
9acTOTHI U TIEpHO/Ia KOJieOaHui
NPY>KUHHOTO MasiTHUKA)

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

47

JlaGopaTtopHas padota «IIpoBepka
HE3aBUCHMOCTH TIEproJIa KoJeOaH i
rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbl. CBOMCTBA
MexaHu4ecKux BOJH. [IpoiosbHbIe 1
MOTIEPEYHBIE BOJIHBI

bub6mnoreka [IOK
https://m.edsoo.ru/ffOb2 1fe

49

Ypok-koHpepenius "MexaHn4eckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHbI"

50

3Byk. Pacnipoctpanenue u orpaxkeHue
3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepennus "YiabTpazByk u
uH(ppa3ByK B IPUPOJIEe U TEXHUKE"

bu6nmorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue KoyiedaHusi 1 BOJIHbI"

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

55

KonTtponbHas pabota no reme
"3akoHbI cOXpaHeHUs. MexaHnueckue




KoJieOaHus U BOJIHbBL"

:‘)JICKTpOMaFHI/ITHOC IIOJIC.

bu6mmorexa [IOK

56
DJIEKTPOMArHUTHHIC BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMarHUTHHIX BOJIH
Ypok-koudepenmus "[lkana
53 ANEKTPOMATHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb3oBaHue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /I COTOBOM cBs3U"
VYpok-uccnenosanue "M3yuenue
. bu6mmorexa [{OK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MOMOIIbI0 MOOUITLHOTO TeseoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U ITTMHBI 3JIEKTPOMAarHUTHON
BOJIHBI
DeKTpOMarHuTHasi IpUpoa CBETa.
P PP . bubmuoreka [JOK
61 Cxopoctb cBeTa. BonHOBBIE CBOCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsamonuHeiinoe
62 acCIpOCTpaHEHHUE CBETA. 3aTMEHUS bubmmorexa [IOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpakKeHHs CBETa. 3epKaJa.
bu6mmoteka [IOK
63 Pemenue 3a1au Ha mpuMeHeHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
[PEIOMIIEHHS CBETA https://m.edsoo.ru/ffO0b3aea
ITonHOE BHYTpEHHEE OTPAKEHUE CBETA.
bu6mmorexa [JOK
65 Hcnonp30BaHre NOJHOTO BHYTPEHHETO

OTpPaXXCHUSA B OIITUYCCKUX CBETOBOJAaX

https://m.edsoo.ru/ffOb3c5c




JlaboparopHas pabora "UccnenoBanue
3aBUCUMOCTH yTJIa MPEIOMIICHHUS

66
CBETOBOI'O JIy4a OT yrIJia MaJeHus Ha
rpanuiie "Bo3ayx-cTekyio""

Ypok-koHpepennus "Mcnonas3oBanue
67 MOJIHOT'O BHYTPEHHET0 OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBS3b"
b K K
68 Jlunzel. OnTUdeckas cuja JIMH3BI nommorexa 11O
https://m.edsoo.ru/ff0b3f2c
. bubnnoreka [JOK
69 [TocTpoenne n300paskeHuid B IMH3aX 1o
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabdora "OnpeneneHue
. bubnunoreka [JOK

70 (OKYCHOTO PacCTOSIHUS U ONITHYECKOM Ho
R T — https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepenmus "OnTuueckue bubnuorexa [JOK
JIUH30BbBIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

bubnuoreka [IOK

72 I'na3 kak onTuyeckas cucreMa. 3peHue 1

https://m.edsoo.ru/ff0b4684

7 Vpoxk-koupepennus "ledexts
3penusi. Kak coxpanuts 3penue”

Paznosxenue 6enoro cBera B CIIEKT.

74 OmnebiTel HetoToHa. CroxxeHue bubnuorexa [JOK
CIIEKTPaJIbHBIX IBETOB. [{ucnepcus https://m.edsoo.ru/ff0cO0f4c
cBeTa
JlaGopaTtopHas pabota "OMBITHI 11O
pa3I0KEeHUI0 OEI0ro CBeTa B CHEKTP U Eu6 OK

HOIMOTEeKA

75 BOCITPUSITHIO 1IBETA MPEIMETOB TIPH UX 1

HaOJII0IeHUH Yepe3 [[BETOBbIE
bunbTpe"

https://m.edsoo.ru/ff0cOe2a




VYpok-npaktukyM "BoaHoBbIE

76 CBOICTBA CBETA: JUCIEPCHS,
uHTephepeHys u tudpakums”
77 OmnwiTel Pe3epdopaa u mnanetapHas bubnuoreka [IOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
Hcnyckanue u noryiomieHue cBeTa
79 atoMoM. KBanTel. JInHeuaTele bubmorexa LIOK
) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPHI
20 Ypok-npaktukym "HaGmronenue bubnunoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTD U €€ BUJIBI bubnmorera [TOK
a A https://m.edsoo.ru/ff0c1672
2 Crpoenue atoMmHoro sigpa. Hykinonnas bubnuorexa [JOK
MOJECIb https://m.edsoo.ru/ffOc18ac
23 PanuoaxkTuBHBIE MpeBpalleHNUs. bubnuoreka LIOK
M30TO1IEI https://m.edsoo.ru/ff0clal4
84 Pemienne 3agay mo teme: bu6nmorexa [JOK
"PanuoakTuBHBIE TpeBpamicHus " https://m.edsoo.ru/ff0c1b4a
85 [Tepuox momypacnana
Ypoxk-koudeperius "PagroakTUBHEBIE
86 I/I3IJ)1 quH:{b BIL Hpoje, METUIINTHE bubmmorexa TOK
Y " PHPOAE, MEATH ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SInepHble peakIni. 3aKOHBI
PHEEP Bumnorexa I[OK
87 COXPAaHEHUS 3apsIA0BOTO U MaCCOBOTO
https://m.edsoo.ru/ff0c1c58
qHCel
28 DHeprus CBI3u aTOMHBIX siiep. CBs3b bubnmnoreka [JOK

MacCChbl 1 SHCPIrun

https://m.edsoo.ru/ffOcld7a




Pemenue 3amxau no teme "Snepunie

89 "
peakuuu
Peakuuu cunTte3a u neneHus saep. bubnuoreka [IOK
90 i
Nctounuku sHeprun CosHia u 3BE37 https://m.edsoo.ru/ff0c1e88
Ypok-koubepennus "SAnepras
91 sHepreTuka. JlencTus
paIMOaKTUBHBIX U3TYYCHHUH HA )KUBBIC
OpraHu3mbl"
Pemenue 3amay mo Teme
9 "DJIeKTPOMarHuTHOE TIOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsIc siBeHns"
93 HroroBasi KOHTpoOJbHAs paboTa.
[ToBTOpenue, obobIICHNKE.
bubmuoreka [JOK
94 JlaboparopHbie pabOTHI 110 KypCy
" . " https://m.edsoo.ru/ff0c245a
BzaumoperictBue ten
[ToBTrOopenue, o6o0mmenue. Pemenne
95 ACYETHBIX M Ka4eCTBEHHBIX 33124 IO bubmmorexa [IOK
p " " https://m.edsoo.ru/ff0c2572
teMe ""TernnoBbie mpoecchl
IToBTOpenue, o6o6meHue. Pemenne
p bu6mmoteka [IOK
96 pacyeTHBIX U KaYECTBEHHBIX 3a7a4 110
" “n https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBEIX ABUTaTEICH
[ToBTOpenwue, 0600meHue. Pemenne
97 ACYETHBIX M Ka4eCTBEHHBIX 33124 IO bubnmorexa [IOK
pacHel : https://m.edsoo.ru/ff0c2b30
teme "KII/] anexkTpoycTaHOBOK
[ToBTOpeHme, 0600MICHHE.
bu6mmorexa [JOK
98 JlaGopaTopHbie pabOTHI 1O KypCy

"CBeToBbI€E ABICHUA"

https://m.edsoo.ru/ff0c2c52




99

[ToBTopenue, 0600menue. Padora ¢
TEKCTaMH 10 TeMe "3aKOHBI
COXPaHEHHUs B MEXaHUKe"

Bbu6morexa [JOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTopenue, o606menue. Pabora c
Tekctamu 110 Teme "Konebanus u
BOJIHBI"

Bbu6morexa [JOK
https://m.edsoo.ru/ff0c2e82

101

IToBTOpenue, 0606meHue. Padora ¢
TeKkcTaMu 110 TeMe "CBETOBEIE
saBieHus"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

IToBTOpenue, 0606meHme. PaboTa ¢
TekcTaMu 110 TeMe "KBanToBas u
snepHas pusmka"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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