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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TIOJIOKCHHH W TpeOOBAaHWU K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOrpaMMmbl, MPEACTABICHHBIX B
dI'OC 00O, a takxke ¢ yuérom denepaabHOi pabouei MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxanue mporpaMMmbl MO0 (u3MKEe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYArONIUXCS M OPTaHHW3aIldI0 H3YUCHHUS
bu3MKu Ha JEeATeTbHOCTHOM OCHOBE. B mporpamme mo Qusuke yduTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanmsanuu TpeboBanmii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM ¥ METANPEAMETHBIM pe3yabTaTaM O0yUEHHUs, a TAaKKE
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[Tporpamma mo u3uke ycTaHaBIMBAET paclpeeieHrne yaeOHOTo MaTepuraia
o rojgaM o0yudeHus (Mo Kjaccam), ImpeajiaraeT NPUMEPHYIO MOCJIEI0BaTEIbHOCTh
U3Y4YEeHHS] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOrO COIEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00 yJaroIuXCsl.

[Iporpamma 1o ¢usnke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOJUYCCKOMN
TIOMOIITY YYUTEIIO B CO3[IaHUN pabodeii mMporpaMMbl IO YICOHOMY TIPEIMETY.

®dusrka SABISICTCS  CHCTEMOOOPA3yIIIUM JUISI  €CTeCTBEHHO-HAyYHBIX
y4eOHBIX TPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE TIPOIIECCOB
U SIBJICHWM, W3y4aeMbIX XHMHEH, OWOIIOTHEH, acTpoHOMHUEH U (Pu3ndecKoi
reorpadueli, BHOCHUT BKJIAJ B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa,
npenocTaBisieT HaubOosee sCHble O00pa3lbl MPUMEHEHUS HaydyHOr0 METoja
MO3HAHUS, TO €CTh CIIOc00a MOIYYeHHS TJOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIIaBHBIX 3a1ad (PU3WYECKOTO OOpa30BaHUSI B CTPYKTypE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTEpeca K HayKe y 00yJarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE TMpPEAIONaracT OBJIAJCHHE
CIEIYIONUMH KOMIIETCHTHOCTSIMH, XapaKTEPU3YIOIMUMH €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSCHATDH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIICIOBAHUS;

e HWHTCPIPETHPOBATH  JAaHHBIE W  WCIOJIL30BaTh  HAyYHBIC
JIOKA3aTeIbCTBA JIJIS TIOJYYCHUS BBIBOJIOB.

Henmn wu3yueHus (PU3NKK Ha YpPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHUS
omnpenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mpenmera «Duszuka» B
oOpa3oBaTelbHBIX oOpraHusamusx Poccuiickoit ®denmeparuu, peamu3yOMIAX
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOrPAMMBI,  YTBEPKIEHHON  pEHICHHEM



Komnerun MununcrepcTBa npocsenienust Poccuiickoit @eneparuu (mpoToKoa ot 3
nexadbps 2019 r. Ne TIK-4BH).
e n3yyenus pusuku:

NpUOOpETeHNEe WHTEpeca W CTPEMJICHHS OOYyYarolmuxcsi K HaydHOMY
U3YYEHUIO TNPUPOABI, PA3BUTHUE HUX HHTEUIEKTYaJbHbIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPENCTABICHUA O HAYYHOM METO/Ie MO3HAHUS U (HOpMHUPOBAHHE
UCCIIEJIOBATEIBCKOTO OTHOILIEHUS K OKPY>KAIOIIHUM SIBJICHUSM;
¢bopMupOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dbopMupoBaHrE TPEACTABICHUNA O PONU (U3UKHU ISl Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOT Ui,

pa3BUTHE  TPEACTaBICHHMH O  BO3MOXHBIX  cdepax  Oynymien
npo¢eCCUOHANILHON NIESITEIBbHOCTH, CBSI3aHHOU C (DU3MKOM, MOJTOTOBKA K
JanbHeieMy o0y4eH!IO B 3TOM HAMpPaBIICHUH.

JlocTkeHne STUX Ielei mporpamMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
obrmiero o0pazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CISAYIONINX 3a/4a4:

npuoOpeTeHre 3HAHUM O JHUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSAX

NpuOOpETeHNE YMEHUI ONMUCHIBATh U OOBACHITH (DU3UUYECKUE SIBICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUI;

OCBOCHHME METOJIOB PpEIICHUsS TMPOCTEUIIUX pacuy€THBIX 3alad C
UCIIOJIb30BaHUEM buznueckux MoJIeTIeH, TBOPUYECKHUX u
MIPAKTUKO-OPUECHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHU HAOJI0IAaTh MPUPOIHBIC SBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHble  pabOThl U AKCIEPUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPUOOPOB;

ocBOeHHE MPUEMOB paboThl ¢ MHPOpMaIe (Gpu3ndeckoro coaepkaHus,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIINH;

3HAKOMCTBO €O cepamu npodecCHoHaTbHON eI TeILHOCTH, CBI3aHHBIMH
C (U3UKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTIKEHUAX (PU3NUECKON HAYKH.

Ha w3ydenue ¢usuku (6a30BBI YPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro

oOpasoBaHus oTBoauTcs 238 4acoB: B 7 kilacce — 68 4acoB (2 yaca B HeJIEN0), B 8
Kjacce — 68 yacoB (2 vaca B Hezelno), B 9 kiacce — 102 vaca (3 vaca B HENEIO).

[Ipennaraemslii B mporpaMMe no (pu3MKe MepedyeHb JadopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIA XapaKTep, YUUTENb JIETaeT BEIOOP MPOBEICHMUS



7a00paTOpHBIX PAbOT W OMBITOB C YYETOM HWHIAMBUIYAIBHBIX OCOOCHHOCTEH
00yyYaromuxcsl, CIUcKa AKCIEPUMEHTANIbHbBIX 3a/JaHul, MpeajiaraéMblX B paMKax
OCHOBHOI'0 FOCYJAapCTBEHHOT'0 3K3aM€EHa M0 (U3HKE.



COJAEP XAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B NO3HAHUM OKPYIKAIOIIEero Mupa.

®usuka — Hayka O mnpupozae. SBneHus npupoapl. Ouznueckue SBICHUSA:
MEXaHUYECKHUE, TETUIOBBIE, dJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenMuMHbL. M3mepeHue Quanyeckux BeluduH. Puznyeckue
npubopsl. [TorpenHocTs n3Mepennit. MexayHapoaHasi CHCTeMa €IMHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKM H3Yy4aloT MPHUPONY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOrO
BOIPOCA, BBIJIBIJKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00BICHEHHE
Habmomaemoro spienus. Onucanue GU3NIEeCKUX SIBICHUIN C TIOMOIIBIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHHM4YeCKHEe, TEIUIOBBIE, JJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC
SIBIICHUSL.

2. ®usnueckue MpuUOOPHI M MPOIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM H
U(GpPOBBIM MPUOOPOM.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHue 1EHbI I€JIEHUS ITKAIbl U3MEPUTETHLHOTO TPUOOpAa.

2. M3MepeHue pacCTOSHUMU.

3. U3mepenne o0ObEMa KHJIKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MAJIBIX TEIL.

5. W3mepenue Temieparypbl NpH NOMOIIHM >XKHIKOCTHOTO TEPMOMETpa H
JaTYuKa TeMIepaTyphl.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE THIIOTE3BI: JANBHOCThH MOJETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TeM OoJibliie, YeM OOJibllle BhICOTA
yCKa.

Pa3nen 2. [lepBoHayanbHbIe CBeIeHNs 0 CTPOEHUHU BelleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJb, HMX pa3mepsl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBixkenne dactull BemiectBa. CBS3b CKOPOCTH JBUKEHHS YaCTHUI[ C
TeMrieparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelicTBue yacTuil
BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTENM M TBEPIBIX
(KkpucTayuMueckux) Teia. B3anMocBsi3b MEXy CBOWCTBAMU BEHIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX M MX aTOMHO-MOJICKYJISPHBIM cTpoeHueM. Oco0eHHOCTH
arperaTHhIX COCTOSTHUM BOJIBI.

Hemoncmpauuu.

1. Habmionenne OpOyHOBCKOTO TBUKEHHUS.



2. Habmonenue nuddys3un.
3. HaOmonenue — sBiaeHu#l,  OOBACHAIOIIMUXCA  NPUTSHDKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie padbomosl u onvimot.

1. OueHka JuamMeTpa aroMa METOAOM psiioB  (C  HCIOJNIBb30BaHUEM

dotorpaduii).
2. OnBITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OmnbITH MO OOHAPYKEHUIO TEUCTBUS CHIJT MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
Paznea 3. JIBuskeHue U B3auMojieiicTBHE TeJl.
MexaHnuueckoe JBH)KeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBUOKEHUSL.
SBnenne uHepuuu. 3aKOH WHepUUH. B3anmMopeicTBHe Tell Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teln. Macca Kak Mepa HHEPTHOCTH Tela.
[ImotHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BelecTna.
Cuia Kak xapakTepucTUKa B3auMmozeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenune cuwibl ¢ OMOIIBIO AUHAMOMETpa. SIBJCHHE TATOTEHUSI U CUJia
TskecTH. Cria TsKeCTH Ha Apyrux aHerax. Bec tena. Hesecomocts. CroxkeHue
CWJI, HANPABJIEHHBIX MO OJHOM mpsiMod. PaBHomelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEeHUS U TPEHUE NOKOsA. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHne MexaHM4eCKOro JBMXKEHHUS Tea.
2. N3mepeHune cKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOnroneHue siBlIeHUs UHEPLIUH.
4. HaOmoieHre u3MeHEeHUsI CKOPOCTH MPH B3aUMOJICHCTBUU Te.
5. CpaBHeHHE Macc M0 B3aUMOJECHCTBUIO TEI.
6. CrnoxeHue Cuil, HalpaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOI'O JIBIKEHMS (LIapHKa B KUIAKOCTH,
MOJIETH JIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. Ompenenenne CpemHEW CKOPOCTH CKONBXKEHHsI Opycka WM IMIapuka IIo
HAKJIOHHOU IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OnbITHI, JEMOHCTPHUPYIOIIHUE 3aBUCUMOCThH pacTsbKeHus (nedopmarun)
NPY>KUHBI OT TPUIOKEHHOU CHUJIBI.

5. OMbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca Teja U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJ, JKHMAKOCTEl M ra30B.



Hasnenne. CriocoObl YMEHBIIICHHS W YBEIMYCHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00béma, Temmeparypsl. l[lepegada paBneHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU W raszamu. 3akoH I[lackans. [lHeBmaTmueckue
MaIHbl. 3aBUCUMOCTb JaBJICHHUS >KUJIKOCTH OT TiyOuHBI. ['mapoctatuueckuii
napajokc. Coobmaroniuecst cocyasl. ['uapaBinyeckne MeXaHu3Mbl.

Atmocdepa 3emnn u armocepHoe aasieHue. IIpuumHbl CylecTBOBaHHUS
BO3nymIHOM oOonouku 3emiau. OnweiT Toppuuemnu. M3mepenune armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO MaBJICHUS OT BBHICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 17151 M3MepeHus: aTMOCHEPHOTO TaBJICHUS.

JleficTBHE )KUAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TEJO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxornaBanue.

Hemoncmpauuu.

S A T o

~

3aBUCUMOCTbH JAABJICHUS ra3a OT TEMIEPATYPHI.

[Tepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

Coobmiaromuecst COCy/Ibl.

['mapaBnuueckuit mpecc.

[IposiBiieHHEe neCTBUS aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUJIBI OT 00BbEMa NOrpYy>KEHHOM YacTu
T€JIa ¥ THIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CHIIBI BECY BBITCCHEHHOU KUIKOCTH.
YciioBue miiaBaHus TeN: IUIABAHUE WIIA MOTPYKEHUE TENI B 3aBUCUMOCTH
OT COOTHOIIIEHHUS TUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimol.

1.

UccnenoBanne 3aBUCUMOCTH Beca Tella B BOZAE OT 00bEMa TOTPYKEHHOH B
YKUAJIKOCTh YaCTH TENa.

Onpenenenue  BBITAJKUBAIOIIECH  CUJIbI, JCWUCTBYIOIIEH Ha  TeEJo,
NOTPYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITATKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MACCHI Tea.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIIEH  CHIIBI,
NEUCTBYIOIIEH Ha TEJIO B IKUAKOCTH, OT OOBEMA NOTPYKEHHOU B
YKUAJIKOCTh YaCTH TE€Ja U OT IUIOTHOCTH JKUIKOCTH.

KonctpyupoBanue apeomerpa WA KOHCTPYHPOBAHUE JIOJKH H
onpeieNIeHne €€ rpy30n0abEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. JHEpPrus.
Mexanuueckas pabota. MOIIHOCTb.
[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. [IpuMeHeHue TmpaBuiIa paBHOBECUS phlyara K OJIOKY.



«3onoroe mnpaBwiao» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass odHeprusi. KuHeTnueckas W TOTEHIMAIbHAs DSHEPrUsl.
[IpeBpaiiieHrie OTHOTO BHUJIa MEXaHUYECKOM YHEPTUH B IPYTOi. 3aKOH COXPaHEHUs
SHEPIUM B MEXaHHKE.

Jemoncmpayuu.

1. [Ipumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Ompenenenue pabOTHI CUIBI TPEHHS TPU PABHOMEPHOM JBUKCHUU Tela

110 TOPU3OHTAJILHOM MMOBEPXHOCTH.
2. HccnenoBaHue ycioBUM paBHOBECUS pblyara.
3. H3mepenue KII/] Hak1OHHOM IIJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.
8 KUIIACC

Pazneu 6. TensioBble siBJICHUS.

OCHOBHBIE€ TIOJOXEHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOPUU CTPOECHUS
BelllecTBa. Macca U pa3Mmepbl aTOMOB M MOJIeKysd. OmNbIThl, MOATBEPKIAIONINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUHU.

Mopenu TBEPAOro, >KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OO0bsiCHEHHE CBONCTB T'a30B, JKUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUU MOJICKYISIPHO--KHHETUYECKON TEOpUH.
CmaurBaHU€ M KanWUISIpHBIE sIBeHUS. TerioBoe paciupeHue U cxxaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOT'O JBHXKCHUS
yactull. BayrpenHsss sHeprus. CrocoObl W3MEHEHHUs] BHYTpPEHHEH SHEPIrumu:
TeIvIonepeaaya u COBEpIICHUE paboTHI. Bunpr TeIUIoNepeaadm:
TEIJIONPOBOIHOCTh, KOHBEKIIHUS, U3TyYCHHUE.

KomnuectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIleCTBa. |emI000MeH U
TEIJIOBOE paBHOBecHe. YpaBHeHHE TemuioBoro Oananca. IlmaBineHue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAas TEIUIOTa IIJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. VYnenpHas Ttemiiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIEHUS OT aTMOC(HEPHOro
JIaBJICHMUS.

BnaxnocTe BO31yXa.

OHeprus TOIUIMBA. Y IE€NbHAS TEIUIOTA CTOPAHUSL.

[Tpunimner pabotsl TerioBbix jaBurarenei KIIJ[ TeruioBoro npuratens.
TerioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHHUS M MIPEBPAILCHUS YHEPTUH B TEIUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



vk W
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10.
11.
12.
13.

Hab6monenune nuddyszun.

Habmronenue siBneHnii cMauMBaHUs U KaMWIISPHBIX SIBJICHUU.
Habmronenue TermioBoro pacmpeHus Te.

N3MeHeHne naBieHus rasa Mpyd U3MEHEHHMH 00bEMa W HarpeBaHUU HWJIU
OXJIaXKICHUU.

[IpaBuna usmMepeHus: Temneparypsl.

Bunbl Teronepenaymn.

OxnaxxaeHue Ipyu COBEPIICHUU PaOOTHI.

HarpeBanwue npu coBepiieHuN padOTHl BHEITHAMH CHJIAMHU.
CpaBHEHME TEIUTOEMKOCTEN PAa3IUYHBIX BEILIECTB.
Habmronenne xuneuus.

Habmroierre nocTostHCTBa TeMIepaTyphl IPH TUTaBICHHUH.
Mopaenn TEIIOBEIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO JTEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI IO BRIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel 0 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XUAKOCTEH WU
TBEPABIX TEIL.

Omnpenenenuve gaBjaeHUs BO3yXa B Oa/sIOHE MINPUIIA.

OneITBl, EMOHCTPHUPYIOUIME 3aBUCUMOCTbH [JABJIEHUS BO3JyXa OT €ro
00BbEMa M HArpEBAHMS WIIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphI.

HabGmionenne wu3MeHeHUss BHYTPEHHEH »HHEpruM Tela B pe3ylibTare
TEIUIoNepeaay U padOoThl BHEIIHUX CHJI.

WccnenoBanue sBICHHUS TEIJIOOOMEHAa NPH CMEIIMBAHUM XOJIOAHOW U
ropsityeui BOJbI.

Onpenenenne  KOMWYECTBA  TEIUIOTHI, IOJYYEHHONO BOJOW  IpHU
TEIIO0OMEHE C HArPEThIM METAJUTMYECKUM LIUJIHHIPOM.

Ornpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIIapeHUsl.

OrnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHHUS JIbJA.

Paznen 7. Dnekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzauust Ten. J[Ba poaa siekTpuyeckux 3apsaoB. BzanmoneiicTBue
3apspKeHHBIX  Tel. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsHDKEHHBIX TET OT BEJTUYUHBI 3aPsJI0OB U PACCTOSHUSI MEXKTY TETIaMH).

Onektpuueckoe mnoie. Hanpsok€HHOCTH aiekTpuueckoro mnoisd. IIpuHuunn
CYMEPITO3UIINU JIECKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snektpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPAaHEHUS
ANEKTPUYECKOrO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SJIEKTPUUECKOro TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUM TOK B KUJIKOCTSIX U razax.

Onektpuueckas uenb. Cwia  Toka.  DJEKTPUYECKOE  HaIpsHKEHUE.
ComnpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
nns ydactka nenu.  [lociemoBarenbHOE W MapajuIeNIbHOE — COCIUHEHUE
MIPOBOJHUKOB.

PaGora u MOMIHOCTH DJIEKTpUYECKOrO0 ToKa. 3akoH Jxoyns—Jlenna.
DneKTpUYecKre 1Ny U MOTPeOUTETN dIEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocrossHHbIE ~ MarHUTHL.  B3anmMomelcTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAYEHUE I KU3HU Ha 3eMJle.
OnbiT  Opcrena. MarauTHoe 1oje  3JEKTpUdeckoro Toka. IlpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOIO TTOJISL HA TPOBOAHUK C TOKOM.
DIIEKTPOABUIaTENlb MOCTOSSHHOIO TOKa. MCHoNMb30BaHUE JJEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. SABnenue snekrpomarHuTHor uHAyKUuK. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CnocoOb1 MTOJTYYEHHS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DJIeKTpHU3alus Te.
JIBa pojlia 3JIEKTPUUYECKUX 3apsii0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpPOUCTBO U JEUCTBUE DJIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsJIOB.
[IpoBOIHUKY M JUBIEKTPUKHU.
MopennpoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIelCcTBUSI DNEKTPUUECKOrO TOKA.
. DNEKTPUYECKUHN TOK B JKUJIKOCTH.
. ['a30BbIN paszps.
. I3MepeHune Cuilbl TOKa aMIIEPMETPOM.
. U3mepenune 3JIeKTpUYECKOro HapsKeHUsT BOJIbTMETPOM.
. Peocrar 1 marasuH cOonpoTHUBIICHUM.
. BzauMojeiicTBrE€ TOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OneiT Dpcrena.

MarauTHoe noje Toka. DJIEKTPOMAarHur.

JlelicTBHE€ MarHWTHOT O T0JIs1 HA MPOBOJHUK C TOKOM.

DJIEKTPOJABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue sBICHUS SJIEKTPOMArHUTHON MHIYKIIHAH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIlpaBJICHUs HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HMKHOBCHHMSI.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomosl u onvimot.

1.

o v A~ W

10.
11.

12.

13.

14,

15.

16.

OmpITel O HAOMIONCHHWIO JJIGKTPU3AIMU TN MHAYKIMEH W TIpHU
CONPUKOCHOBEHHH.

HUccnenoBanne [EUCTBUS JIIEKTPUYECKOrO MO HA MPOBOJHUKH H
JADJICKTPUKH.

Co6opka u mpoBepka pabOThI AIEKTPUICCKOMN TN ITOCTOSTHHOTO TOKA.
N3MepeHue u peryJiupoBaHie CUIIbI TOKA.

N3Mepenue u peryaupoBaHue HAIPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIUE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONPOTHUBJICHUSI TIPOBOJAHUKA OT €ro JJIMHBI, IUIONIAAU MONEPEYHOrO
CEUYCHMS U MaTepuara.

[IpoBepka mnpaBwiia CHOXKEHUS HAIPSHKEHUH TPHU MOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia IJisg CWIbl TOKa MPU MHapaJIEIbHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIErO YEpe3 JIaMIIOUYKy, OT
HaIpsHKEHUS HA HEW.

Onpenenenune K111 narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMO/JICUCTBUS TTIOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOrO MOJISI TOCTOSHHBIX ~MAarHUTOB TPU  UX
00BEIUHEHUY U PA3AEIICHUN.

UccnenoBanue neicTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY.



17. ONBITBL, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJAEHCTBUS
KaTyIIKA C TOKOM M MarHutra OT CW/Ibl TOKAa M HAIPABIECHHUSA TOKa B
KaTyILKe.

18. MI3ydyenue neicTBUss MarHUTHOI'O I10JIS HA IIPOBOJAHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 nu3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTenbHON YCTaHOBKHU.

21. OnBITBI IO HMCCIEAOBAHUIO SIBIEHUS JJIEKTPOMArHUTHOM WHAYKIWH:
UCCIIEJOBAHNE W3MECHEHUW 3HAYECHUS W HAIPaBICHUS WHIYKIMOHHOIO

TOKA.
9 KIIACC

Pasjnes 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JABWKEeHHE. MarepuanpHas Touka. Cucrema orcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSMOIMHEHHOE
nBxeHre. HepaBHoMmepHoe npsiMosinHeiiHOe nBmkeHue. CpellHss 1 MTHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JBHKCHUMU.

VYckopenue. PaBHOoyckopeHHOe mpsiMoniuHeiHOe BikeHue. (CBoOonHOE
nagenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmonm m dactora obOparieHus.
JIuneriHas U yrioBas CKOpOoCTH. LIeHTpoCTpEMUTENBHOE YCKOPEHHUE.

[Tepseiit 3axkoH HeroTroHa. Bropon 3akoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHIMIT CynEpHO3ULIMU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHUsI CKOJIbKEHUS, CHJia
TPEHHUS TTOKOSI, APYTH€ BUIbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOIHOIO
nafgeHus. J[Bmxenue miuaner Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpallleHuss. MOMEHT cuiibl. LIeHTp TKECTH.

Nmnynec Tena. 3menenue mmnyinbca. Mynbc CHiibl. 3aKOH COXPaHEHUS
UMITyJibca. PEakTUBHOE IBUKEHHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. Pabora cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U padbothl. [loTeHIManbpHas SHeprus Teja, MOAHATOrO HaJ
IIOBEPXHOCTBIO 3eMiIH. [loTeHIIManbHas sHeprus c:xaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa O KMHETMYECKOW DHEPrUU. 3aKOH COXPAHECHMSI MEXaHWYECKOU
SHEPIUHU.

Hemoncmpauuu.

1. HalmroneHne MexaHW4YECKOTO ABMIKEHUS TeNa OTHOCHTEIHLHO Pa3HBIX Tell

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

CpaBHeHue TyTed W TPAEKTOPUW JBHKEHHS OJHOTO W TOrO K€ Tela
OTHOCHUTEIIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne ckopOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUOKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O JIBUKEHUS.

HaGmtonenune nBmxeHus Tena mo OKpy>KHOCTH.

Habmronenne MmexaHn4ecKux sIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBWKCHUHU
OTHOCHUTENHHO KaOMHEeTa PU3NKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tela W JIEUCTBYIOIIEH HAa HErO
CHJIBL.

HabGntonenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUM TET.

HN3meneHune Beca Tena npu yCKOPEHHOM JIBUKEHUM.

[Iepenaua umiynbca npu B3aMMOAECHCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUH PU B3aUMOJICHCTBUM TEJl.

CoxpaHeHne UMITYyJIbCca NPU HEYTIPYTOM B3aUMOJIEHUCTBUM.

CoxpaHeHue UMITyJIbca pU a0COIIOTHO YIPYTOM B3aUMOCHCTBUU.
Habntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPrUuu IpH CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU IBU>KEHUU TeJa Mo ACHCTBUEM
IIPY>KUHBL.

Jlabopamopnwie padbomosl u onvimol.

1.

KoHcTpynpoBanue TpakTa Ijisi pa3roHa W JAJIBHEHUIIIET0 PaBHOMEPHOTO
JBYDKEHUS ITapHUKa WA TEICHKKH.

OmnpeneneHue CpeaHER CKOPOCTH CKOJBXKEHHS OpycKa WM JIBHKCHHS
IIapyKa Mo HaKJIOHHOW TUTOCKOCTH.

Ompenenenre yCKOPEHHS Tela TPH PAaBHOYCKOPCHHOM JIBFDKCHHH TIO
HAKJIOHHOM ITJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH ITYyTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM
JBIKEHUM 0€3 HayalbHOM CKOPOCTH.

[IpoBepka THITOTE3bI: €CIM TIPH PAaBHOYCKOPEHHOM JIBIDKCHHHM 0e3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KaK psAJ HEYETHBIX YHCE, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHMS.

Onpenenenne kodphuiMeHTa TPESHUS CKOJIBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUIBI TPEHHS TPU PAaBHOMEPHOM IBMKCHHUHU Tela
10 TOPU30HTAJILHON TTOBEPXHOCTH.



10. OnpeenieHne  pabOTBHl  CHUJIBI  yIIPYTOCTH TIPU  TMOABEME Tpy3a C
UCII0JIb30BAaHUEM HETOJBHKHOT'O U TIOJIBUAKHOTO OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHUS YHEPTHH.

Pa3gena 9. Mexannueckue K0J1e0aHUA M BOJTHEI.

KonebarensHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOIeOaHUit: TIEpHOI,
4acToTa, aMIUIUTyAa. MatemMaTu4eckuil U Npy>KUHHbIA MasTHUKU. [IpeBpalieHue
SHEPIUM MPH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxatonue — kosneOaHus.  BoiHyxkaeHHole — Kosjebanus.  Pe3oHanc.
Mexanuuyeckue BoJiHBI. CBoiicTBa MeXxaHWYeckuxXx BodH. [IpomonbHble U
nornepeuHble  BOJHBIL. JlIMHA BOJMHBI M CKOPOCTh €€ pacrpoCTpaHCHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. 'poMKOCTh 3Byka u BbicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u
yIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnronenune xoneGaHuii Ten moj NEUCTBHEM CHIIbI TSDKECTH M CHUIIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIEOAHUN U pe30HaHCA.

PacnipocTpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).

HaGmtonenmne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHN pPE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHue 4YacToThl M Mepuoja KoyieOaHUW MaTeMaTUYECKOro
MasTHHKA.

2. OmnpenenieHre YacTOTHI U NIEPUOIa KOJICOAHUI PYKUHHOTO MasITHHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEpUOJia KOJeOaAHUN MOABEUICHHOTO K HUTH

I e

rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TEpHOIa KONeOaHUN MPY>KMHHOTO MasTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH IEpUOJIa KOJIeOaHUM Ipy3a, MOABEIIEHHOIO K
HUTHU, OT MaccChl Ipy3a.
6. ONBITBL, JAEMOHCTPHUPYIOIIME 3aBHUCUMOCTh  MepHojia  KojeOaHui
NPYXUHHOTO MasiTHUKA OT MaccChl rpy3a 1 KECTKOCTU MPY>KUHBI.
7. V3MepeHue ycKopeHusi CBOOOIHOTO MajeHUs.
Paspges 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  OJJNEKTPpOMAarHuTHble  BOJHBL.  (CBOMCTBA
ANEKTPOMAarHuTHeIX BOJH. [llkana »1IeKTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.



DnekTpoMaruutHasi npupoaa cera. CkopocTh cBera. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. M3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWJIHHOTO

TenedoHa.

Pa3znea 11. CBeToBbI€ fIBJICHHUS.

JlyueBas  mopmens  cBera.  Mcrounukm — cBera.  [IpsamonuHelHOE
pacnpoctpanenue cBera. 3atMeHuss Connia u JIlynsl. Otpaxkenue cBera. Ilmockoe
3epKano. 3aKOH OTPaXKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiicHUsi cBera. [lonHoe BHyTpeHHee
OTpaX€HHE CBeTa. VIcmonp30BaHME TIOMHOTO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOMAX.

Jlunza. Xon nydeit B gumH3ze. Onruyeckas cucrtema (¢oToanmapara,
MHKPOCKONA W TeliecKkoma. [na3 Kak onrhdeckas cucrema. bin3opykocTb U
JNalTbHO30PKOCTb.

Paznoxenue Oemoro cBera B chnekTp. Omnbitel Hbtorona. Crnoxenue
CIIEKTPAJIbHBIX LIBETOB. J(Micniepcus cBera.

Jlemoncmpayuu.

[IpssmMonuHelHOE pacIpOCTpaHEHUE CBETA.

OtpaxeHnue cBera.

[Tomyuenue n300paxkeHuil B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTHYecKui CBETOBO/I.

Xop nydel B coOuparolie JuH3e.

XO0JI Ty4€er B pacCEUBAIOLIEN JTUH3E.

[Tomydenune n300pakeHU C TOMOILBIO JIUH3.

[Ipunnun aeiictBus oToanmapara, MUKpOCKOIA U TEJIECKOIIA.

10. Mopuens riasa.

11. PaznoxkeHue 06enoro cBera B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX 1[BETOB.

Jlabopamopnwie padbomosl u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaXE€HUSI CBETOBOIO Jyda OT yrJjia
MaJICHUSL.

2. M3ydeHue xapakTepUCTUK U300paKeHUs MPeaIMETa B TUIOCKOM 3€pKaJie.

3. HccrenoBanve 3aBUCMMOCTH yTila MPEIOMIIEHUSI CBETOBOIO Jyya OT yTJjia
NaJICHUS HAa TPAHULIE «BO3AYX—CTEKIIO».
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4. Tlomydyenue n300paxeHU ¢ MOMOIIBIO COOMPAIOIIEH JTHH3BI.
Omnpenenenre (pOKyCHOTO pacCTOSHHSI M ONTUYECKON CHIIBI cOOMparolen
JIVH3BI.

6. OIBITHI 1O PA3TOKEHUIO OEIOro CBETa B CIIEKTP.

7. OmBITHI 1O BOCHPHATHIO IBETa MPEAMETOB NPH WX HAOIIOJCHUH 4Yepes3
LBETOBBIE (PUIIBTPHI.

Pasznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3zepdopna u mmanerapuas mojnensb aroma. Monens aroma bopa.
Hcnyckanue u noranonieHne ceera aroMoM. KBaHTel. JInHeuarsie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- 1 raMma-u3nydenus. CTpoeHrue aTOMHOTO
aapa. HykioHnas wmoxaens aromHoro sapa. HWsoromel.  PaamoakTtuBHbIE
npespauienusd. llepuon nmonypacnana aTOMHBIX SAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO0 M MacCOBOIO YHUCEI.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3b Macchl M dHepruu. Peaknuu cuHTe3a u
nenenus anep. Mcrounuku sueprun ConHIa v 3BE31.

Anepnas sHepreTuka. JleWcTBUA pagUOAKTUBHBIX HW3JIYYEHHU Ha IKUBBIC
OpraHu3MBbl.

Jemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLECHHUS.

2. ChekTpbl pa3IMYHbIX Ia30B.

3. CnekTtp Bomopoja.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérunka HOHU3UPYIOIINX U3TYyUCHHM.

6. Perucrpanus n3nydeHusi IpUPOJIHBIX MUHEPAIIOB U IPOILYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGnrogeHue CIuIOMIHBIX U JIMHEHYAThIX CIICKTPOB U3JTyUEHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE DHEPTMM YACTULBI 110 TOPMO3HOMY

nytu (1o gororpadusim).

3. M3mepenue pagnoakTUBHOTO (hoHa.

IToBTOPHUTEILHO-0000 1A U MOIYJIb.

[ToBTOpUTETHHO--00001IAIONTUN MOAYJIH TIPEAHA3HAYEH /I CUCTEMaTHU3alluu
U 0000meHHs TPEIMETHOTO  COACpPXKAHWUS U OMbITa  JICATEILHOCTH,
npuOoOPETEHHOr0 MPU U3YUYEHUH BCEro Kypca (DU3MKH, a TaKKe JJi MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo (¢Gu3uKe s 00yyaroumxcs,
BBIOpPABIIIUX ATOT y4EOHBIN MPEaMET.

[Ipyn n3yyeHnu JaHHOTO MOAYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI
JeATeIbHOCTU, HA OCHOBE KOTOPBHIX 00€CIIEUMBAETCS JOCTIKCHHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00ydeHus, GopMUpYETCs
€CTECTBEHHOHAy4YHass I'PAaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HMCCIICIOBAHUSA



SABJICHUN TPHUPOJAbI M TEXHHUKHU, OBJIAJICHUE YMEHUAMH OOBICHITH (hU3MUECKUE
ABJICHUSA, NPUMEHsAS T[OJyYEHHBIE 3HAHMs, pemarbh 3aJa4d, B TOM YHCIIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IpuHIMIIMANBHO AEATEIBHOCTHBIA XapakKTep JaHHOIO pasjielia peajn3yeTcs
32 CY€T TOro, YTO OOYyYalolIUecs BBIOMHAIOT 3aJaHusi, B KOTOPBIX UM
IIpeAIaraeTcs:
HA OCHOBE TIOJIYYEHHBIX 3HAHMI pacro3HaBaTb M HAyyHO OOBSICHATH
(pu3nyeckue sIBICHNs B OKpYXKaloIlel MpUpo/ie U MOBCETHEBHOM KU3HU;
UCTOJIb30BaTh HayuyHbI€ METOJIbl UCCIICAOBAHNUSA (U3NYECKUX SBICHUM, B TOM
YUCJIE U IPOBEPKU TUIIOTE3 U ITOJYYEHHS TEOPETUUECKUX BBIBOOB;
OOBSCHATh Hay4yHblE OCHOBBI HauOoyiee Ba)XHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, IPAKTUYECKOT O UCIIOJIb30BaHUs PA3JIMYHBIX UICTOYHUKOB
SHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMsI BCEX U3BECTHBIX BHUJIOB
JHEPTUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue (u3MKM HA yPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAINPABIEHO

Ha JOCTHXXCHHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U NIPEAMETHBIX O6p8,30BaTeJ'IBHBIX

pE3yNbTATOB.

B pesynpraTe n3ydeHuss GuU3NKHA Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs

y oOyuaromierocsi 6yayT copMHpOBaHbI CIAEAYIOUINE JIUIYHOCTHBIE PE3YNbTATHl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS :

— IIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3NYeCKOW HayKU;

— IIEHHOCTHOE OTHOIIIEHUE K IOCTHYKCHHUSIM POCCUNUCKUX YUEHBIX --(PU3UKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY Y4YacTHUIO B OOCYKJI€HUM OOIIECTBEHHO 3HAUYUMBbIX
U ITUYECKUX TPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHXKEHUM (PU3UKH;

— OCO3HaHHME BaXXHOCTU MOPAIbHO--3TUYECKUX TMPUHIIUIIOB B JESITEIHLHOCTU
Y4EHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHYECKHX KAdyeCTB (PU3MUECKOW HAYKW: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

— OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTA
II03HAHUSI MUPA, OCHOBBI Pa3BUTHsI TEXHOJOTMH, BAXKHEWILEN COCTaBIISAIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, MHTEpEca K HCCIEq0BATEIbCKON
NEeATENbHOCTH;

S5) ¢opmMupoBaHusT  KYJbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHWE IIEHHOCTHM O0e30MacHoro obpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TIPaBWJI 0OE€30MaCHOrO TIOBEJICHUA Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUYECKUM M TEIJIOBBIM OOOpPY/OBAHUEM B
JIOMAITHUX YCIIOBUSIX;

— chopmMupoBaHHOCTh HaBbIKa pediIeKCHH, MPU3HAHHE CBOETO IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eIoBeKa;

6) Tpy10BOI0 BOCIMTAHMS

— AKTUBHOE y4yacTHM€ B PEIICHUM MPAKTUYECKUX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alii, TropojAa, Kpas) TEXHOJIOTUYECKOH W



COLIMANIbHOM HANpaBIECHHOCTH, TPEOYIOUMX B TOM YHUCIE U (DU3HUECKUX
3HAHUM;

e — HHTEpEC K MPaKTUYECKOMY H3YUYECHHIO MpodeccHii, CBI3aHHBIX ¢ (PU3UKOI;

e 7) 3KOJIOTH4E€CKOI0 BOCTINTAHUSA:

e — OpHEHTAlMs HAa NpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl pEelleHHs 3a7ad B
007acTH OKpY’KaloIel Cpeapl, IUIAHUPOBAHUA IIOCTYNKOB W OLEHKH UX
BO3MOJKHBIX MTOCJIEACTBUMN JJIs1 OKPYKAIOLIEW CPEbI;

e — OCO3HAHME TJIO0AIBHOTO XapakTepa IKOJOTWYECKUX MpOoOJeM U MyTel HX
peleHus;

e 8) ajanTanMM K M3MEHAIOIIMMCH YCJIOBMAM COLUHUAJIBHOM M NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBITOJIHEHUH HCCIEIO0BAHUN U
NPOEKTOB (PM3UYECKON HANPABIEHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHUX,

e — TIIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPaKTHYECKYIO
NEATENbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCIE POPMYIHPOBATH
U7ieH, MIOHATHUSA, TUTIOTE3bI O PU3NMUECKUX 00BEKTaX U SABJICHUSX;

e — Oco3HaHME Ne(UIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHHME CBOEr0 PAa3BUTHUsSI B TNPUOOPETEHUU HOBBIX (PUIUUYECKUX
3HaHUM;

e — CTPEMJICHHE AHAJIU3UPOBATH U BBISBIIATH B3aUMOCBS3U PUPO/IbI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUYECKUX 3HAHMIA;

e — OIICHKA CBOMX JCHUCTBHM C YYETOM BIIMSHHUS HA OKPYXKAKOLIYI0 Cpeay,
BO3MOYKHBIX TJIOOAJIbHBIX MTOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesympraTe OcBOEHHS TporpamMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o0rmrero oopazoBanus y o0ydaromierocs: Oyayt copMUpPOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE MTO3HABATEIHHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  yYHHBEpCaJlbHbIE  Yy4YeOHBIC  JICUCTBUSA, PETYJIATUBHBIC
YHHUBEpCAIbHBIC yICOHBIE TEHCTBUS.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:



BBISIBIISITh W XapaKTEPU30BaTh CYIECTBCHHbIC TPU3HAKH OOBEKTOB
(siBIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIUU, OCHOBAHUS IJIS
000O0IIIEHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JAHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYMHHO--CJICICTBEHHBIC CBS3M TMPU H3y4EeHUH (PU3NIECKUX
SIBJICHUI U MPOLIECCOB, JI€NaTh BBIBOJBI C HCIIOJIb30BAHUEM J€TYKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX
(U3UYECKHUX BEJIMYNH,

CaMOCTOSITEJIbHO BBIOMpPATh CHoco0 pemieHus y4eOHOM (u3anyeckon
3aauM (CpaBHEHHE HECKOJbKMX BapUaHTOB peLIeHUs, BbIOOp HauOoisee
MOJIXOSIIET0 ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/IbCKue JeHCTBHA.

HCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY OIIBIT, HECIOKHBIN
bu3nUecKuil DKCMEPUMEHT, HEOONbIIOe UCCIeNOBaHUE (PU3NIECKOTO
SIBJICHUS;

OLICHUBaTh HAa TMPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOIO HAOIIOAEHUS, OIbITa, UCCIIEOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3HUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIONO0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ ungopmanmei:

NPUMEHATH Pa3IMYHBIC METOJbI, HHCTPYMEHTHI M 3alpOChl MPH IMOUCKE U
orOope WH(pOpPMAIUM WM JTaHHBIX C y4ETOM MPEMIOKEHHOW Y4eOHOU
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUIOB U ()OPM IIPEIICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH pelIaeMbie 3aJadll  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMu, HHOU TpaduKoi 1 UX KOMOWHAITUSIMHU.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

B X0A€ OOCYXAEHUS Y4eOHOro MaTepHualia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMO TEMBI
BBICKA3bIBaTh WJIEW, HAlleJICHHBbIC HA pEIICHHWE 3a/Jaydl M TOAJep KaHHe
0J1ar0’KeIaTeIbHOCTH OOIIEHUS



COMOCTABISATh CBOU CYXACHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Jyanora, OOHapyUBaTh Pa3Inyve U CXOJICTBO MO3ULINNA;

BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEJCTABIATh PE3YNbTATHI BHIIOIHEHHOTO (PU3NUECKOIO OIBITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HCIOJB30BaTh  MpEUMyIllecTBa  KOMaHAHOM U
WHAVBUIYAbHOM pa0OThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOM
POOJIEMBI;

IPUHUMATh L€ COBMECTHOW AESTEIIBHOCTH, OPTaHU30BBIBATh JEHCTBHS
no e€ JOCTIKEHHMIO: pAacHpelensTh pPOiH, OO0CYKIaTh MPOLECChl U
pe3yJbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;
BBIMOJHITH CBOIO 4acTh pabOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIIPaBJIEHUIO WU KOOPIAWHHUPYS CBOM JIEUCTBHS C JIPYTUMHU
YJICHaMHU KOMAaH/IbI;

OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMN NMPOAYKT IO KPUTEPUSIM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CUTYyAIUsX, TPEOYIOMNX
JUIs1 perieHus: (U3NYeCKUX 3HAHUM;

OPUEHTHUPOBATHCA B  PA3JIUYHBIX [OJAXOJAaX MPHUHITUA  PEIICHUN
(MHIUBUAYaJIbHOE, TPHUHITHE PEHICHUS B TpYIe, MPUHATHE PEIICHHMA
TpYMIoH);

CaMOCTOSITEIIbHO COCTABIISATh AITOPUTM PELIeHUsT (PU3NYECKON 3aa4u WU
IUIaHa KCCIIEAOBAHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATH IPEJIaraéMble BApUaHThI PELLICHUN;
JienaTh BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

J1aBaTh aJICKBaTHYIO OLEHKY CUTYal[MU U NPEeJIararh IUIaH €€ U3MEHEHHUS],
OOBSICHATh  NPUYMHBI  JOCTHXKEHHSI  (HEJOCTHIXKEHUs])  Ppe3ylbTaToB
JEeSTENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENLHOCTh (B TOM YHCJE B XOJI BBINOJHEHUS
(u3NYECKOro MCCIEAOBAHMA MM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENBCTB, M3MEHUBIIMXCS CUTYyallul, YCTAaHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh Ce0sl Ha MECTO JPYroro 4ejoBEKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIoOro;



MPU3HABATH CBOE MPABO HA OMMOKY MPHU perieHNH HU3NIECKUX 3a/1a4 WU
B YTBEPKAECHUSIX HA HAYYHBIEC TEMBI U TAKOE K€ IIPABO JIPYTOro.

HNPEIMETHBIE PE3YJIBTATDI

K xoniy oOyuenust B 7 kjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM yPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJIb30BaTh  MOHATHUS:  (PU3MYECKHME W  XUMHYECKHE  SBIICHHUS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKOEe [IBIDKEHUE (PaBHOMEPHOE,
HEpPAaBHOMEPHOE, TMPSIMOJIIMHEWHOE), TPACKTOPHUs, pPaBHOJICUCTBYIOIIAS
cuJa, nedopManus (ympyras, IJ1acTUYECKasi), HEBECOMOCTb,
COOOIIAIOIIMECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIUIOBOE JBUKEHHWE YACTUI] BEIIECTBA,
paBHOMEpPHOE  JIBMKEHUE, HEpPaBHOMEPHOE JBW)XXEHHE, HWHEpIus,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OChIO
BpallleHUs, Tepenada JaBjieHUs TBEPABIMU TellaMH, XUIKOCTAMH U
razamy, arMochepHoe JlaBJieHWE, IUIaBaHWE TeJ, MpeBpallcHUs
MEXAaHUYECKON SHEpPruM) MO OMNHCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3MYECKUX  SBJICHUU B
OKpY’)KaroIeM MHpe, B TOM uHcCie (U3UYECKHE SBICHUS B MPUPOJE:
MPUMEPHI JBWKCHHS C PA3IMYHBIMH CKOPOCTSIMU B >KHBOW W HEXHBOM
NpUpoJie, NCUCTBUE CWIBI TPEHUST B MPUPOAEC U TEXHUKE, BIIMSHUE
aTMoc(epHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHE PHIO, pblYaru B
TEeJe YeJoBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) GU3HUUECKUX SIBIICHHM;
OIMCHIBATH M3yUCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
dbuzuyeckre BeMUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cujaa TpEeHUs, JaBlieHWEe (TBEPAOro Tena, >KUAKOCTH, Tasa),
BBITAJIKUBAIOIIAS CUJIAa, MEXaHWuecKkas paboTa, MOUIHOCTh, IUIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TOJIE3HOT0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHAsl SHEPrus), MpU OMHCAHUM MPABUIBHO
TpakTOBaTh  (U3MUECKHH  CMBICI  HUCHOJIB3YEMBIX  BEIWYWH, UX
0003HAaYEHUSI W EIUHUIBI (U3NYECKUX BEITUYMH, HAXOIHUTHh (POPMYIIHI,
CBSI3bIBAIOIINE JTAHHYIO (DU3UUYECKYIO BEIMYMHY C JIPYTUMH BEIMUYUHAMH,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;



XapaKTepu30BaTh CBOWCTBA TN, (M3MYECKUE SIBICHHUS U TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHHUsI CUll (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MpaBWIoO paBHOBeCHs pbryara (OJoka),
«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKON
DHEPruu, TMPU ITOM JaBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHa W
3aMHUCHIBATH €r0 MATEMATUUYECKOE BhIPAXKEHUE;

OOBSCHATH (PU3UUECKHUE SABJICHHUS, IPOLECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMii NPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYUHHO--CJICJICTBEHHBIC CBS3H, CTPOUTH OOBsICHEHUE W3 -2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PUIMYECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3NUECKHME BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHS 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3HUECKHUE
BEJIUYMHBI B (DOPMYJBI M MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIC /I PEHICHUs 3a/1a4, OIICHUBATh PEATUCTUYHOCTh
MOJTY9eHHON (DU3UIECKOMN BEITMYUHEI;

pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MPU [OMOIIU
(bu3HYEeCKUX METO0B, B OMMCAHUU UCCIIEIOBAHUS BBIIESATH MPOBEPSIEMOE
NpeAnoyioxkeHue  (TUIOTe3y),  pa3inyaTb M UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3ysbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeJIaTh
BBIBOJIBI IO €T0 pE3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
buznuecKnx CBONCTB TeI: dbopmynupoBaTh IPOBEPSIEMBIC
NPEINON0KEHUs, COOUPATh YCTAHOBKY M3 MPEIOAKEHHOT0 000pyA0BaHMUA,
3aMUCHIBATh XOJ1 OMbITa U (HOPMYJIUPOBATH BHIBOII,

BBITIOJIHATh MPSAMBIE W3MEPEHUS PACCTOSAHUS, BPEMEHH, MAacCChl Tela,
o0béMa, CWJIBI W TEMIEPaTyphl C MCIOIB30BAHHEM AaHAJIOTOBBIX U
UppPOBLIX MPHOOPOB, 3aMUCHIBATH IOKa3aHUA MPHUOOPOB C Yy4ETOM
3a/TaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHUI;

MIPOBOJUTH MCCIIEAOBAaHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEIIMUUHBI OT
Jpyroil ¢ HCMHOJIB30BAaHUEM TMPSIMBIX HU3MEPEHUI (3aBUCUMOCTU MYTH
PaBHOMEPHO JIBIDXKYLIEroCs Tejla OT BPEMEHW [JBHWKEHHUS Tella, CHIIbI
TPEHUS CKOJIbKEHHSI OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOLIAU CONPUKOCHOBEHUS TEJN, CUIIbI
YOPYTrOCTU OT YJJIMHEHHUS MPYKUHBI, BHITAJKUBAIOIIEH CWIbI OT 00bEMa
MOrPYKEHHOM YaCTHU TeJIa U OT IUIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
TUTaBaHUsl TEJ, YCIOBUN paBHOBECHs pbluara W OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  Y4€OHOTO HCCJIEAOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIONHITh W3MEPEHUs, CIEaysl MPeIIoKEHHOMY IUIaHy, (PUKCHpOBATH
pe3ynabTaThl TONYYCHHOH 3aBHCHUMOCTH (U3WYECKUX BEIMYUH B BHUJE
NpeIOKEHHbIX TaOIULl U TpauKOB, AEJaTh BBIBOABI IO pe3ysibTaTaM
UCCIIEIOBAHMS;

NPOBOANTh KOCBEHHBbIE H3MEpeHHs] (DU3MUECKHX BENWYUH (TUIOTHOCTH
BEUIECTBA UAKOCTH M TBEPAOro Tela, CHJIAa TPEHHUS CKOJIbXKEHUS,
JaBJI€HHE  BO3/yXa, BbITAIKUBAIOUIas CWia, JeHCTByMIlas Ha
HOrpyXKEHHOE B KHUJIKOCTh TeJO0, KOA((UUMEHT IMOJIE3HOr0 JEHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysl MPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHHH coOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITH 3HAUEHNE UICKOMOW BEIUYMHBI,

co0JII01aTh MpaBUiIa TEXHUKU OE€30MacHOCTH NP padoTe ¢ 1abopaTOpPHBIM
000Opy/10BaHUEM;

yKa3bIBaTh MNPUHLUIBI ACHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChbl, TEPMOMETP, AMHAMOMETP, COOOIIAIOLINECS COCYIbl, OapomeTp,
phIYar, HOJBMKHBIN U HETIOABMKHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa KX ONHMCAaHUA (B TOM 4YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAOIPOBOJAA, THIPAaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, TOPIIHEBON HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
O CBOMCTBaX (PU3NYECKHUX ABJICHUU M HEOOXOAUMMBbIE (DPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGPOPMALMIO O  IpHUMEpax)
NPAaKTHYECKOTO HCIONB30BaHUS (PU3MUECKUX 3HAHWW B TOBCEIHEBHOU
XKU3HU JJIs1 oOecrieueHrs 0e30MacHOCTH MpHU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COONIOAEHUSA
HOPM 3KOJIOTMYECKOT0 OBEAEHUS B OKPY’KAIOILIEH CpeeE;

OCYILIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM IIOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TyTEM CpPaBHEHHUS Ppa3JIMYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAIMIO, KOTOpas SIBISAETCS MNPOTUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHO;

UCIIOJIb30BaTh MPHU BHIIOJHEHUH YUEOHBIX 33JJaHUN HAy4YHO--TIONYJISIPHYIO
auTepaTypy  (pU3MUECKOro COAepiKaHMs, CIPaBOYHBIE  MaTEpHAaIbI,
pecypcnl cetn HTEepHET, BIajeTh MpUEMamMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOpMAINK (HU3UIECKOTO COAEPKAHUS, B TOM



yuciae MyOJIMYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yjbTaTax MpPOEKTOB
WIM Y4YE€OHBIX MCCIEIOBAaHWWA, MpPU 3TOM TIPAMOTHO HCIOJIb30BaTh
U3YUYEHHBIM TOHATUHHBIMN ammapaT Kypca (U3HMKH, CONPOBOXAATh
BBICTYIUICHUE [IPE3EHTALMEN;

IpPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIENOBAaHUM pacnpenensirb
00s13aHHOCTH B TpyNNe€ B COOTBETCTBUU C IOCTABICHHBIMU 3aJa4aMH,
CIEIWTh 3a BBINOJIHEHUEM IUJIaHA JCHCTBUM, aJEKBaTHO OLICHHUBAaTh
COOCTBEHHbI  BKJIAJ B  JCSATENBHOCTb  TPYMIbI,  BBICTpAaUBaTh
KOMMYHHMKAaTHUBHOE B3aUMOJECHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K xon1y o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTALNTMYECKUE U
aMop(HbIE TeNa, HACBHIIIEHHBI W HEHACHIIICHHBIN Tap, BIAXXHOCTh
BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKUI 3aps/l, FIEKTPUUYECKOE TOJIE€, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE MOJIE;
paziuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CKaTHe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJIEHUE, KpUCTaUIM3anus (OTBEpIAEBAHUE), KUIICHUE,
Teronepeaaya (TErIoNpPOBOAHOCT, KOHBEKIIHS, U3IIy4eHuE),
AIEKTPHU3AIUS TeJ, B3aUMOJCHCTBUE 3aPSAI0B, ACUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOIO TOJSI HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs WHIYKIUS)
M0 ONUCAHWID MX XapaKTEPHBIX CBOMCTB K Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SIBICHUU B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIpHBbIE SIBIICHHS B MPHUPOJE,
KpUCTAJUIbI B mpuponae, wusznydyeHue CoJHIA, 3aMep3aHHE BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AJIEKTPUUECKUE
SBJICHUA B aTMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpedd MOoa0COB, POJIb MATHUTHOTO TOJS IJi KU3HU Ha
3emuie, MONSIPHOE CUSTHUE, IPU ITOM MEPEBOJIUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MPHU3HAKH) (PU3UYECKHUX
SIBIICHUI;

ONMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
dbuzuYecKkre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsl, KOJTUIECTBO
TEIJIOThl, yJEJIbHAasl TEIUIOEMKOCTh BEIECTBA, YAENbHAs TEIUIOTa



IUTaBJIEHUS, yJeNbHAas TEIJIoTa MapooOpa3oBaHus, ylelbHas TeIIoTa
CrOpaHMsl TOIUIMBA, KOA((UIMEHT MONE3HOr0 JACUCTBUS TEIUIOBOM
MalIHbl, OTHOCHUTENIbHAs BJIAXXHOCTb BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CWJIa TOKa, JJIEKTPUYECKOE HAIIPSIKEHUE, COINPOTHUBIICHHE IIPOBOJHUKA,
yIeIbHOE  CONpOTHUBIIEHHWE  BemiecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), TNpPHU ONHCAHUM NPABUIBHO  TPAKTOBATh
(bu3MUeCKUil CMBICII MCHOJb3YEMbIX BEIUYHMH, 0003HAYEHUS U EAUHUIIBI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKHUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHUSI MOJIEKYJIIPHO--KHHETUYECKOH TEOPUHU
CTPOEHUS BEIECTBA, MPUHLUII CYNEPHO3UIUU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH OMma I yyacTKa UENH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHUs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHA M 3allUChIBATh €r0 MaTEMaTHYeCKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMi IIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTeEpa: BBIABIIAThH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh O0bICHEHUE U3 1—2 JTIOrHYecKuX
1aroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SIBICHUM,
(u3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemarb pacy€THble 3ajadyd B 2—3 JEHCTBHs, HCIOJIB3YysS 3aKOHBl U
bopMyIibl, CBs3bIBalOLIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalIn3a
YCIIOBHS 3a/layd 3alUChIBaTh KPAaTKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUIsl  pelleHus 3a7aud, BbIOMpaThb 3aKOHBI W  (HOPMYIIBI,
HeoOXOoAuMBbIEe il €€ pelleHUs, NPOBOAUTh pPACUETHI U CPAaBHUBATH
NOJy4YeHHOE 3HaUYeHUE (PU3NUECKON BETUUHUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO pPEMHUTh NOpH MOMOLIU
(U3NYECKUX METOJI0B, MCIIOJIb3Yys OMNMCAHUE HCCIIEOBAHMS, BBLACIATH
IIPOBEPSAEMOE  NPEAIOIOKEHNE, OLECHUBATh MPAaBWIBHOCTh IOpsJKa
IIPOBEICHUS UCCIIEA0BaHUs, 1€aTh BBIBOJBL;

IPOBOJAUTH OMBITBI IO HAOMIOAECHUIO (PU3NYECKUX SBJICHUUA WIH
(¢u3nYecKuX CBOMCTB TelN (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JAaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IPOLECCa OCThIBAHUS U
HarpeBaHusl TMPU M3IYYEHHH OT I[BETa W3JIydarolled (morjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJbI OT TEMIEPATYPhI KUAKOCTH H
wiom@aan e€ TOBEPXHOCTH, JJIEKTpHU3alusi Tel U B3aUMOJEUCTBUE
NEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX TIOJIEH TMIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHMTHOT'O MOJiI HAa MPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa,
CBOICTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMyJIHpOBAThH
MpOBEpsEMbIE MPEANON0KEHHS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJI OMBITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSMBIE  U3MEPEHUS  TeMIepaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKa, HAIpPSOHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX TMPHUOOPOB M JATYMKOB (DM3MUECKUX BEIUYWH, CPABHUBATH
pe3yJIbTaThl U3MEPEHMH C YUETOM 3aJJaHHOM aOCOIFOTHOM MOTPEIIHOCTH;
MPOBOJAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOM BETUYUHBI OT
JIpyrol ¢  HUCMOJb30BaHUEM  TPSMBIX  HU3MEpEHU  (3aBUCUMOCTH
CONPOTUBIICHUSI TPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAU IONEPEYHOr0
CEUEHUS U yJIeIbHOTO COMPOTUBJICHHUSI BEILIECTBA MPOBOAHUKA, CUIIBI TOKA,
UIYIIETO Yepe3 TMPOBOAHUK, OT HANpsKEHUsT Ha MPOBOJHUKE,
WCCIIEAOBAHUE IIOCJIEAOBATENIBHOIO MW  MAPAJJIENBHOTO COENWHEHUMN
MPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHHUsS, CIeNys NPEII0KCHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCMMOCTH B BHJE TaOiull U TpaduKos,
JienaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEA0BAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpeHUs (PU3nYecKux BeIMUuH (yaelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJIEHUE MPOBOJHHMKA, padoTra u
MOIITHOCTh DJIEKTPUUECKOTO TOKa): IUIAaHUPOBATh H3MEPEHHSs, COOUpaTh
AKCHEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPENJIOKEHHON MHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJINYUHBI;

COOI0aTh TIpaBUjIa TEXHUKU O€30MaCHOCTH TpH paboTe ¢ 1abopaTopHBIM
000py/10BaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX ONUcCaHus (B TOM 4YHCIIE:
CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJITMETP, CUETUMK DJIEKTPUUYECKOM DSHEPTUH, DIIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArpeBaTENbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), MIEKTPUUECKHE
MPEAOXPAHUTEIH, SJIEKTPOMATHUT, SJIEKTPOJBUTaTeNb MOCTOSHHOTO TOKA),
UCIIONB3Yys 3HaHUSI O CBOMCTBaX (DU3WYECKUX SIBJICHUN M HEOOXOIUMBbIC
bu3nyueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIIbHBIC
npuOboOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JABUraTelb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABJISITH CXEMbl DJICKTPUUYECKUX



Ienei ¢ Mmocaea0BaTeIbHBIM U MapaiyIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyvasi yCJIOBHBIE 0003HAUYCHHS SJIEMEHTOB JJICKTPHUECKUX TCTICH;
NPUBOMUTH  MpUMEphl  (HAXOauTh  WMHGMOpPMAIIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUsS (U3MUECKUX 3HAHWUW B TOBCEIHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBbSI M COOJFOJACHUS
HOPM SKOJIOTHYECKOTO TTOBEACHHUS B OKPYIKAIOIIICH Cperie;

OCYHIECTBJISITh TMOMCK HMHPOpMAUKA (PU3UYECKOTO COJEpKaHHUS B
NHTepHeTe, HAa OCHOBE HMEKONIMXCA 3HAHUM W MNYTEM CpPaBHEHHS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HMH(POPMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECUYUBOM WIIH MOYKET OBITh HEOCTOBEPHOM;
WCIIOJIb30BaTh MPHU BBHIMOJHEHUN YUEOHBIX 3aIaHU HAYYHO--TIOMYJISIPHYIO
IUTEpaTypy  (PU3NUECKOr0  COMAEp)KaHWs, CIPABOYHBIE MaTEpUAIbI,
pecypcel cetn MIHTEpHET, BlageTh MpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE W KpaTKHUE YCTHBIE COOOIIECHUS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
ColepKaHWs, B TOM 4YHCJIE MYONHMYHO TIPEICTABIATH pPE3yIbTaThl
MPOEKTHOW WJIM HMCCIIENOBATEIbCKON NEATETbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUIHBIA ammapat Kypca (Qu3ukwy,
COMPOBOXKIIaTh BHICTYIUICHHE MTPE3CHTAIINCH;

NPY  BBIMOJHEHUU YYEOHBIX TPOEKTOB W HCCIACAOBAHUN (DU3UICCKUX
MPOLIECCOB pPACTPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 3a BBHITIOJTHEHUEM IUTaHA JIEUCTBHM U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH BKJIAJ B
JeSATENHbHOCTD TPYIIHI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MPOSBIISISI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xoniy oOyuenust B 9 kiiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUINA:

UCIOJIb30BaTh TMOHATHUS: CHCTeMa OTcuéra, MaTepualibHas TOuKa,
TPaeKTOpPHUsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOIro ABWXXKEHHS, Tedopmalius
(ympyrasi, mnjacThyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEO,
LEHTP TsDKECTU TBEPIOro Tella, paBHOBECHE, MEXaHUUECKUE KoueOaHus U
BOJIHBI, 3BYK, MH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMAarHUTHBIC BOJIHBI,
[IKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CIIEKTPbI UCITYCKaHUs U MOIJIOLIECHUS, alibda-, OeTa- U raMmma-u3IydeHus,
W30TOIIbI, SiFIEpHast SHEPTeTUKA;



pasziuyath SIBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJUHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSAMOJIMHEMHOE JABUXKEHUE, CBOOOJHOE
NaJieHue TeJl, PABHOMEPHOE JIBMKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJl, PEaKTUBHOE JBIKEHHUE, KOoJeOaTelIbHOE JIBIKEHUE (3aTyXarollue |
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBUKEHHUE, OTPaKCHUE
3ByKa, MPAMOJIMHEWHOE PACIpPOCTPAHEHUE, OTPAKEHHUE U MPEIOMIICHHE
CBETa, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0kKEHUE OeNIoro cBeTa B
CHEKTp U CJOXKEHUE CHEKTPAJIbHBIX I[BETOB, [JHUCIEPCHS CBETA,
€CTECTBEHHas PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JIMHEWYATOTO CIIEKTpa
W3JIYYEHUsI) 0 OMMUCAHUIO UX XapAKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUH B
OKpy’KaronieM Mupe (B TOM uuciie (pu3nyeckue SIBICHUS B MPUPOJE:
MPWINBKI U OTJIUBBI, ABUAKEHUE MIaHeT COJIHEUHOU CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKHUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKUBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMH, 3XO, LBeTa Tell,
ONITUYECKHE SIBICHUS B TPHUPOJAE, OMOIIOTMYECKOE MEHCTBHUE BHIUMOTO,
yIbTPaUOJIETOBOTO U PEHTTEHOBCKOTO M3JYyUYECHHM, €CTECTBEHHBIM
PaIuOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, DPAJUOAKTUBHOE H3ITYyYEHUE
MPUPOJIHBIX MHUHEPAJOB, JEWCTBUE PAAUMOAKTUBHBIX U3JIYYEHUH Ha
OpraHW3M YeJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3ajady B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBONCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUM;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UYECKHE SIBJICHHS, UCTIONIB3Ys
¢du3nyecKkre BEIMYMHBI (CpEeNHsSIi M MIHOBEHHasi CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JBW)KEHHH, YCKOpPEHHE, TNepeMelleHue, MyTh, YIJioBas
CKOPOCTb, CHJIa TPEHHUS, CWJla YIPYTrOCTH, CHJIA TSAKECTU, YCKOPEHHUE
CBOOOHOTO TAJEHUsl, BEC Tela, HUMIYIbC Tela, HWMIIYJIbC CHJIBI,
MexaHuueckass paboTa M MOIIHOCTb, MOTEHIMANbHAS DJHEPrus Tena,
MOJHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUUAIBbHAS SHEPTUS CKATOU
MPYKUHBI, KUHETUYECKAs] DSHEpPrus, IIOJIHASI MEXAHUYECKas SHEprus,
MEePHUOJ] M YacTOTa KoieOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTelb MPETOMIIEHUS CPElibl), MPU ONMUCAHUU
NPaBWIBHO TPAaKTOBaTh (U3MUECKUN CMBICT MCHIOJIb3YEMbIX BEIUYUH,
0003Ha4YeHUs1 ¥ €IUHULIBI (PU3NUYECKUX BEITUYMH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIONINE JJAHHYIO (DU3UUYECKYIO0 BEIUYUHY C JAPYTMMHU BEIMYMHAMU,
CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIIUYUH;
XapaKTepu3oBaTh CBOWMCTBA TeJ, (U3UYECKUE SBJICHUS W TPOLECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPrud, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHLKIT CYNEPHO3UIMH CHUJI, TNPUHIUI OTHOCUTENnbHOCTH [amuies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHUS HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
IPETOMIICHUS CBETa, 3aKOHBI COXPaHEHMSI 3apSA0BOTO U MAacCOBOTO YHCEN
IpU SJIEPHBIX PEAKIHUAX, MPU ATOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alKChIBAaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBIICHATh (PU3NYECKUE TPOIECCHl M CBOWMCTBA Teld, B TOM YHCIE U B
KOHTEKCTE CHUTYaIi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
OPUYUHHO--CJICCTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHWE u3 2-3
JIOTUUECKHX IIAaroB C OMNOpOW Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEMH;

pemiatb pacy€rHble 3anadd  (omuparolmuecs Ha cucteMy u3  2-3
YpaBHEHHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBaIOIINE (HU3HUECKUE
BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3a/Jayd 3alHChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOWPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEUICHUs, TPOBOAUTH PACUETHI U
OLICHUBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJIMYUHBL

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pPEIINTh MPH TMOMOIIU
bu3MUeCKMX METOAOB, MCIONb3YSl OMHCAHUE HCCIIEOBAHUSA, BBIJCIATDH
IpOBEPSIEMOE  TMPEANOIO0KEHUE, OLICHUBATh MPABWIBHOCTh MOPSJIKA
NPOBEJCHHUSI  HCCIEAOBAaHUSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OTIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOpoOro 3akoHa HbroToHa, 3akoHa
COXpaHEHHUSl HHEPruH, 3aBUCHUMOCTh MEepuoja KoleOaHUN NpPYKUHHOTO
MasiTHUKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTMTYbI MAJIBIX KOJIEOaHUH, TPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3yYEHUE CBOMCTB M300paKEHUS B
IJIOCKOM 3€pKajie U CBOWCTB M300pakeHUs MpeaMeTra B coOuparoien
JUH3€, HAOJIOJIEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIyYEHHS):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAHOBKY U3 M30BITOYHOTO Habopa
o0opynOBaHMs, OMHCHIBAaTH XOJA  ONbITA W  €ro  Pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBIL;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEpPHUIO MPSIMBIX U3MEPEHUH, ONpeaesiss
CpelHee 3HAuYeHHEe U3MEpsSEeMON BEIWYUHBI ((POKYCHOE pacCTOsHUE
coOuparomiell JuH3bl), OOOCHOBBIBaTH BBIOOp cmoco0a U3MEpEeHus
(u3MepuUTenbHOro Npudopa);

NPOBOJNTh HCCIENOBAaHWE 3aBUCUMOCTEH (M3MUECKUX BEIMYHUH C
UCIOJIb30BaHUEM TNPSAMBIX HU3MEPEHUH (3aBUCUMOCTb NYTH OT BPEMEHHU



OpU PaBHOYCKOPEHHOM JBIKEHHHM 0€3 HadalbHOW CKOpPOCTH, Mepuoja
KoJIeOaHUI MaTeMaTHYeCKOro MasiTHHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpa)K€HUs CBETa OT yIJla MaJeHusi W YIiia Npe’loMJICHUs OT yria
najeHus): IJIAHUPOBAaTh MCCIEAOBAHHE, CAMOCTOATENbHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCUMOCTHU
(bU3UYECKUX BEIUYUH B BUJE TAOMUIl M rpaduKoB, JieIaTh BBIBOJILI IO
pe3yJbTaTaM HCCIIEIOBaHUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYUH (CpenHss
CKOpOCTb M YCKOPEHHME Tela TpU PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpPEHHE CBOOOJHOrO MaJieHUsA, >XKECTKOCTh MPY>KUHBI, KOA(DPUIMEHT
TPEHUs CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa H
nepuosa  KosuebaHuil MaTeMaTH4ecKOoro U MPYKUHHOTO MAasTHHKOB,
ONTMYECKass Ccuwia CcoOuparonmed JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMPaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBINIOJIHATD U3MEPEHUs, CIENys MPEAIOKEHHOW UHCTPYKIMHU, BHIYUCIIATD
3HAYEHWE BEJIMYMHBI U aHAIM3UPOBATH MOJYUCHHBIC PE3YIbTaThl C YUYETOM
3aJJaHHOW MOTPEITHOCTH U3MEPEHHUIA;

coOMI0aTh MpaBuiia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyIOBaHUEM;

pa3iauyaTh OCHOBHBbIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJENEH:
MaTepHalibHasl TOYKa, AOCONIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb AaToMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO SI/Ipa;

XapaKkTepu30BaTh MPHUHLMIBI  JIEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMHCAaHUA (B TOM YHUCIE:
CIHJIOMETP, JATYUKH TOJOKEHUS, PACCTOSHUS W YCKOPEHHUS, paKera,
9XOJIOT, OYKH, TMEpUcKol, (oToanmapar, ONTHUYECKHUE CBETOBO/IBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3ys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBICHHM UM HEOOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIC PUCYHKU U3YYEHHBIX TEXHHUUECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB
OpU PEIICHUU Yy4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBl s
MOCTPOEHUS U300pAKEHUH B IJIOCKOM 3€pKajie M cCOOMparonieil JIMH3e;
OPUBOIUTHL  MpuUMeEpbl  (HAXOauTh  MHGMOpPMAIMI0O O  MpUMEpax)
NPAaKTHYECKOTO HWCIONIb30BaHUS (DU3MUECKUX 3HAHUW B TOBCETHEBHOU
KU3HU JIJIs1 oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU yCTPOWCTBAMH, COXPAHEHHUS 3IIOPOBBS U COOJIOJICHUS
HOPM 3KOJIOTMYECKOI0 TOBEAEHUS B OKPY’KAIOILEH Cpee;



OCYIIECTBJISITh TOMCK HWHpOpMAUd (PU3NYECKOrO0 COJEpKaHHS B
HNHTepHeTe, caMOCTOATENBHO (DOPMYIUPYS MOMCKOBBIN 3apOC, HAXOAUTh
MyTH ONpENeNeHUs TOCTOBEPHOCTH MOJYYEHHOM MH(OpMAIMU HAa OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIbHBIX NCTOYHUKOB;

WCIIOJIb30BaTh MPHU BBHIMOJHEHUN YUEOHBIX 3a/IaHUI HAYYHO--TIOMYJISIPHYIO
aUTEpaTypy  (PU3NYECKOro COAEp)KaHMs, CIPaBOYHbIE MaTepHalbl,
pecypcel cetr MIHTepHeT, BlaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMaIlUM W3 HECKOJBbKUX HCTOYHHKOB (PU3NYECKOrO COJEp KaHMUS,
nyOJIMYHO MPECTABIATh Pe3ybTaThl IPOESKTHON MM UCCIEA0BATEIbCKOM
NEeSATENbHOCTH, TMPU 3TOM TIPAMOTHO  MCIIOJIb30BaTh  HM3y4YEHHBIN
NOHATUUHBIN amnmapar Hu3y4aemoro pasaena (U3HKH U COIMpPOBOXKIATH
BBICTYIUIEHUE TIpe3CHTalell ¢ y4€TOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTnueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nea 1. @u3nka u e€ posib B O3HAHUH OKPY/KAIOLIEr0 MUPa
bu6nmoreka [IOK
1.1 o - 2
VSHKE = HayKa O PHpOAC https://m.edsoo.ru/7f416194
bubmuorexa [IOK
1.2 o 2 1
VISHHACCKHE BEHANHRL https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO]] TIO3HAHUS https://m.edsoo.ru/7f416194
Hroro o pasuerny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 C 1
TpocHHe pemectra https://m.edso00.ru/7f416194
99 JIBrKeHue U B3aMMOIEVCTBUE YACTHII 5 1 bubnmoreka [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHDIC COCTOAMA Betliectna https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bubmuorexa [IOK
3.1 M 3
CXAHMHACCROC ABIIICHHC https://m.edsoo.ru/7f416194
3.2 Wueprus, macca, IOTHOCTh 4 1 bu6nuoreka [IOK



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

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

. .B 14 2
33 Cua. Bret cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBiaeHust TBEPABIMU 3 bubnunoreka [IOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6nuorexa [IOK
42 Jlarenie XuAKoCTH ° https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
43 ATMOChepHO® AaBICHHC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmuorexa [IOK
51 P 3 1
360Ta 1 MOIHOCTS https://m.edsoo.ru/7f416194
bu6nmmorexa [IOK
5.2 IT 5 1
POCTRIC MEXAHHSMBL https://m.edsoo.ru/7f416194
bubmuorexa [IOK
. M 4 1
>3 eRanHHeCkad Jneprt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



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

8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
Bbu6mmoreka [IOK
1.1 i 7
(CTpocHue 1 CBOHCTRA BeliecTra https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1 5
SITIOBRIC HPOHECEhl https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DiiekTpu4ecKHe 1 MATHUTHBIE SIBJICHUSA
21 OnexTpuuecKue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubnuorexa LIOK
' U UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.2 I1 i i 2 1 7
OCTOSIHIRI SICKTPMHECKIT TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa LIOK
2.3 M 6 1 1.5
ATHITTHbIC ABTemt https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHITHAS HIAYKIHA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
Pe3epBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 but6mmoreka [IOK
' OIMCAHMS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SanmoAeHcTBIe Tl https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
1.3 3 10 3
AKOHK! coXpancmt https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
bubmuoreka [JOK
21 M 0 7 3
CXAMITICCIHE KOOI https://m.edsoo.ru/7f41a4a6
bu6mmorexa LIOK
2.2 M .3 8 1 3
CRAMHIACCINE BOIHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 2 bu6muoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTPaHEHMsI CBETA 6 2 bubnuorexa LIOK



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

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

bubmuoreka [JOK
4.2 JIuH3BI ¥ oNTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fALada6
bu6mmoreka [IOK
4.3 Paznoxenue 6e1oro cBeTa B CHEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen 5. KBanToBble siBJIeHUS
bu6mmoreka [IOK
51 Hcnyckanue v norioueHue cBeTa aroMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 (-TpoHHE aTOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6moreka [JOK
. A 7 1
>3 ACPHEIC peaidim https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpenue n 0000IIEHNE CONEPIKAHUS 9 5 bu6numorexa [IOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edso00.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




HNOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
uudpoBbie
Ne ni/m Tema ypoka Kontpoabnbie | IlpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcsbl

1 ®usuka — Hayka o npupoje. SBieHus 1
MIPUPOJIBI

2 dusuueckue sBICHUs

3 duznyeckre BEIMYUHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "N3mepenue

4 TEeMITePATyPhI TIPH TOMOIIH JKUIKOCTHOTO 1 1
TepMOMETpPA U TaTYMKA TeMIIepaTyphl"”

5 MeTtoapl HayuyHOro no3Hanus. Onucanue 1 bu6nuorexa [IOK
(U3MYECKUX SIBICHUN C TIOMOIIBIO MOAEINeH https://m.edsoo.ru/ff09f72a
Ypoxk-uccienoanue "[IpoBepka runoTes3bl:

5 JATbHOCTH MOJETA MIapUKa, MyHIEHHOTO 1 1
TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIIe
BBICOTA ITycKa"

Crpoenue BeniectBa. ONbITHI,
7 JIOKa3bIBAIOIINE TUCKPETHOE CTPOECHUE 1 bubnnorexa LOK
P P https://m.edsoo.ru/ff09fe0a
BELIECTBa
8 JIB>KeHHEe 4yacTHIl BEIeCTBa 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbIThI O
9 HaOJIOJICHUIO TEIJIOBOTO PACIIUPEHUS 1 1

ra3oB»



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

10

ArperaTHbI€ COCTOSIHUSI BEIIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
Bo/bI. O000IIEHUE IO pa3eny

butmmoreka [IOK

1 «llepBoHauanbHBIE CBEJICHUS O CTPOCHUU https://m.edso0.ru/ff0a0378
BEIIECTBA»
12 Mexanudeckoe ABuxeHue. PaBHoMepHoOe 1 bubnnoreka [JOK
HEPaBHOMEPHOE JIBUJKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [IOK
13 CKopocTE. EAMHHLLb CKOPOCTH https://m.edsog ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBH>KEHUS bubmroreia LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — Mepa MHEPTHOCTHU Tel E:::i;;f;igg}:f 020c10
16 [InoTHOCTH BemecTBa. PacueT Macchl u bub6mmorexa LIOK
o0BbeMa Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 Ha6opaT0pHas.1. pabora «OnpenencHre
TUIOTHOCTHU TBEPIOTO TEIa
18 Pemenue 3amau mo teme "IIImoTHOCTE bu6mmoreka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTHKA B3aUMOJIEUCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
Jlabopartopnas pabota «3yueHue
20 3aBUCHMOCTH PACTsHKCHUS (IeopMaIiim)
MIPYXKUHBI OT IPHIIOKEHHOW CHITBDY
21 [[“IBnenue TssroTenus. Cuiia TAKECTH
CBsI3b MEXKY CHUJION TSAKECTH U MacCou
22 tena. Bec Tena. Perenue 3agay o reme bubnnorexa LIOK

"Cuna Tsoxecta"”

https://m.edsoo.ru/ff0al778
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Cuna TsKecTH Ha IPYTHX IUIaHeTax.

bubnunorexa LIOK

23 @u3nyecKre XapaKTepPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubnunorexa LIOK
24 Hsmeperiite cnr. Hntamomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
2> Bec tena. Herecomocts https://m.edso0.ru/ff0a1778
26 CrnoxxeHue IByX CWJI, HAlPaBJIEHHBIX 110 bu6mmoreka [IOK
OJHOU npsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agad mo reme
"PaBHOnelicTBYIOIIAsA CHIT"
28 Cuna tpeHus u e€ BuAbl. TpeHue B IpUpojIe bu6mmoteka [IOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
AHanm3 KOHTPOJIBHOUN pabOTHI.
JlaGopartopnas pabota «3ydueHue
29 3aBI/ICII)/IM05TH CI/II)J'II)I TpeHI/IHy:KOJ'IB)KeHI/IH oT bubmorexa LIOK
https://m.edsoo.ru/ffO0alcc8
CHWJIBI JaBJICHUS U XapaKTepa
COMPUKACAIOIINUXCS TOBEPXHOCTEN»
30 Pemenue 3apa4d Ha onpeeneHue
PaBHOJICHCTBYIONIECH CUJIIBI
Pemenue 3agau mo remam: «Bec Tenay,
31 «['padmueckoe nu300pakeHue CuI», brbmorexa LIOK
_ https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOIEHCTBYIOIIAS CHID)
Kontponbhas paboTa o Temam:
39 «Mexanuueckoe JBKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I"padudeckoe
n3o0paxkeHue cui, «CUIb»
33 HaBnenne. CriocoObl yMEHBIICHUS U bubnuorexa [IOK

YBCIUYCHUA OaBJICHUSA

https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTD JaBJICHUS bubnmnoreka [JOK
ra3a ot o0béma, TeMIeparypbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBneHus TBEPABIMU TEIAMMU, butmmoreka [IOK
KUJKOCTSIMU U razaMu. 3akoH [lackaist https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KHJIKOCTH U T'a3e, BRI3BAHHOC bubmuoreka [IOK
JIEVCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «/laBnenue B butmmoreka [IOK
YKUJIKOCTH U Ta3e. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2826
bu6muoreka [IOK
38 Coobwaronmecs cocya: https://m.edsocl)l. ru/ff0a2970
39 I'unpaBnuueckuii mpece bubmioreka LIOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [ToprrHeBOH KUIKOCTHBIN
Hacoc
41 AtMocdepa 3emin U IpUYUHbI €€ bubmuorexa [LIOK
CYyILLIECTBOBAHMS https://m.edsoo.ru/ff0a2b5a
bubmuoreka [IOK
42 Bec Bo3ayxa. ATMocdepHoe aBlieHHe httos://m.e dsogru /f0a2b5a
43 N3mepenne atmocepHOTO JaBICHUS. bubnmnoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EpPHOTO JaBICHUS OT bubnuotexa [JOK
BBICOTBI HaJ] YDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouna. Armocdepnoe bubnmnoreka [JOK
JIaBJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amau mo Teme " AtmocdepHoe
nasiedue"
47 JleicTBHE XUIKOCTHU U Ta3a Ha bubnmnoreka [JOK

MOTPYXEHHOE B HUX TeJO. ApX1UMe10Ba

https://m.edsoo.ru/ff0a3276 v
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cHhlia

Jlaboparopuas pabota «Onpenenenue

bubnunorexa LIOK

48 BBITAJIKMBAIONIECH CUIIbI, IEUCTBYIONIEH HA 1 httos://m.edsoo. ru/Ff0a33fc
TEJO0, IOTPY>KEHHOE B JKUIKOCTH)
JlaGopaTtopnast paboTa mo Teme
49 «MccnenoBanne 3aBUCUMOCTH Beca Tella B 1 bubmuorexa [IOK
BOJIE OT 00BEMA MOTPYKEHHON B )KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
but6mmoreka [IOK
50 Hnapatie Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KoHCTpyrpoBaHUe
51 apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKU U 1
onpeencHue e€ rpy30mnoabEMHOCTH"
AHanu3 KOHTPOJILHOM paboThl. Perenue
59 3aga4 no remaM: «IlnaBanue cynos. bubnunorexa LIOK
BosnyxomnnaBanuey, «/laBinenue TBepabIX https://m.edsoo.ru/ff0a3654
TeJ, )KHJIKOCTCH U Ta30B)»
53 KontponbHas paboTa no Teme «/laBnenue
TBEPABIX TEJ, JKUIKOCTCH U Ta30B)»
bubmmoreka LIOK
>4 Mexarmeckas padora https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
55 MogoCTS. EMHHIE MOMEOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacu€t MomHOCTH, 1
pa3BuUBaeMoM MpH Mo bEME 10 JiecTHHULIE"
57 IIpocTeie MmexanusMmsbl. Peryar. PaBHoBecue
CHWJI Ha pblyare
58 Prryaru B TexHuke, ObITY U IPUPOJIE. 0.5 bubnuotexa [JOK



https://m.edsoo.ru/ff0a33fc
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Jlabopartopnas pabota «HcciaenoBanue
YCIIOBUH paBHOBECHS PHIYAray

https://m.edsoo.ru/ff0a478e

Pemenue 3amau mo teme «Y CI0BUS

butmmoreka [IOK

59 paBHOBECHS phlyara» https://m.edsoo.ru/ff0a48a6
AHau3 KOHTPOJIBHOU PaOOTHI.
50 KoaddunmenT mone3noro neicTBus 05
Mexanu3ma. Jlaboparopnas pabora
«M3mepenne KI1JI HaKJIIOHHOM MIIOCKOCTH
61 Pemenue 3agau mo treme "Padora, bu6nunorexa LIOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanudeckas sueprusi. Kunernueckas u bu6muoteka [IOK
MMOTEHUMAIbHAS SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUS] MEXaHUYECKOM SHEPrUU bubamorexa [IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 1O TEME
"JKCepUMEHTAJIBHOE OIPEEIEHUE
64 W3MEHEHUS KHHETHYCCKON 1 1
MOTEHLIMAJIBLHON YHEPTUH NPU CKAThIBAHUU
TeJa 10 HAKJIOHHOU TIJIOCKOCTH"
65 WTOroBsii MOHUTOPUHT IIPEAMETHO-
00pa30oBaTeNbHBIX PE3yIbTaTOB
66 Pabota c Texctamu 1o Teme bubmuorexa [IOK
"MexaHn4eckoe IBuKeHue" https://m.edsoo.ru/ff0a4ee6
67 Pabota ¢ Tekctamu 1o Teme "JlaBineHue bubmauoreka [JOK
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 Pabota c Texctamu o Teme "PaboTa.

MougHocTs. DHeprus"
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
undposbie
Ne ni/m Tema ypoka Konrpoabnbie | IlpakTtuuyeckue bp
Bcero o0pa3zoBaTeJibHbIE
padoThI padoTbI
pecypcsbl
OCHOBHBIE TIOJIOXKEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIBITHHIE 1 bubmmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1
3 Mogenu TBEPIOTO, KUIAKOTO U 1 bubnunorexa LIOK
ra3000pa3HOro COCTOSTHUH BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIeCTBA Ha 1
OCHOBE MOJIO)KEHHUI MOJIEKYIISIPHO-
KMHETHYECKOU TEOPUU
bubnunorexa LIOK
5 Kpucrannnueckue u amop@Hsie Tena 1
p pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATSAKEHUE https://m.edso0.ru/ff0a5530
7 TermioBoe paclIUpeHHe U CKaTUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIUIOBOTO JIB)KEHUS YaCTHUIL
9 Buytpennss sHeprust. CriocoObl H3MEHEHHS 1 bu6nuorexa [IOK
BHYTPEHHEHN dHEPruu https://m.edsoo.ru/ff0a5c60
bubmauoreka [JOK
10 Bunb reruionepenaun 1 1

https://m.edsoo.ru/ff0a6412
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VYpok-koudepennus "Ilpaktnueckoe
HICIIOIB30BaHNE TEIUIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BEILIECTB U MATEPHUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KonuuectBo TemnoTsl. Y aenapHast bubmuorexa [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIUIOBOTO OanaHca. bu6mmoreka [IOK
TernooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas padota "HcciaenoBanue
14 SIBJICHUS TETUIOOOMEHA MPU CMETIMBAHUH bubamorexa [IOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiuei BOBI
Pacuer konuuecTBa TETMIOTHI,
15 HEO0OXOUMOTO JIJII HarpeBaHUs Teaa 1
BBIJICTIIEMOT0 UM TP OXJIAXKICHUN
16 JlaboparopHuas padota "Onpenencaue bu6muoreka [IOK
y/AEJIbHON TEMI0EMKOCTH BelecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeJIbHas TEII0Ta bubnuorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u orBepeBaHUE
18 KPUCTAJUTMUECKUX TeJl. Y AesbHas TemioTa bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlabopaTtopHnast pabota "Onpenenenne bubnmnoreka [JOK
y/IEJIbHON TEIUIOTHI TIaBJICHHs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [MapooOpazoBaHue n KOHAEHCALIUS. bu6bnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nensHas Temiora
but6mmoreka [IOK
21 napooOpa3oBaHus U KOHJIEHCAIIH.

3aBUCUMOCTb TEMIEPATYPhl KUIIEHUS OT

https://m.edsoo.ru/ff0a786¢
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aTMOC(EpHOTO TaBJICHUS

22

BrnaxnocTs Bo3ayxa. Jlaboparopuas pabora

"OnpeneneHne OTHOCUTENBHOM BIIaKHOCTH
BO3/1yXa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenwre 3a1a4 Ha onpesieiieHre
BJIQKHOCTH BO3yXa

24

HpI/IHI_[I/IHBI pa6OTBI TEIUIOBBIX JBUTrATEICH.

[TapoBas TypOuna. [IBUrareiab BHyTPEHHETO

CropaHus

25

KII/l renioBoro asurarens. TernnoBeie
JIBUTATENH U 3aIIUTAa OKPYKAIOLIEH CPEIbI

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpPaHCHHUS U MMPCBPALICHUA
OHCPIrur B TCIJIOBBIX IMPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
teMme "TemnoBrle sBiaeHus. MI3MeHeHUEe
arperaTHeIX COCTOSIHUH BemiecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KontponbHas padota o teme "TerioBbie
aBiieHus. M3menenmne arperaTHbIx
CcOCTOsTHUH BemecTBa"

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

29

3JICKTpH3aLIH${ TCII. I[Ba poaa
QJICKTPHUUYCCKUX 3apsa 0B

30

AHanu3 KOHTPOJIBHBIX paboT. YpOoK-
uccaeaoBaHue "DIeKTpusanus Teil
MHAYKLIKEH U IIPU COPUKOCHOBEHUHN"

31

B3auMopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

bubmunorexa IHOK
https://m.edsoo.ru/ff0a87e4

32

Onextpuueckoe nosue. HampskeHHOCTh
ANEKTpU4eCcKOro nosd. [IpuHnun

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a
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CYNEPHO3UINH INEKTPUUECKUX TTOJIEeH

Hocwurenu s3nekTpryecKux 3apsiioB.

33 .
DOnemeHTapHbIH 3apsan. CTpoeHue atoma
34 [IpoBOHUKY U AUAIEKTPUKHU. 3aKOH bu6mmorexa LIOK
COXpaHEHUs JIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3aga4 Ha MpuMEHEHHUE CBOMCTB bu6mmoreka [IOK
JIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €r0
36 cymiectBoBanus. MicTouHukn bubmrorexa LIOK
i i https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleicTBUS DJIEKTPUIECKOTO TOKA bubmorexa LOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JlenictBre
38 AIEKTPUUECKOTO TTOJISI Ha TPOBOTHUKH H 1
JUAJIEKTPUKH"
39 DNEeKTpUYECKU TOK B MeTalIax, bubmuoteka [IOK
JKAOKOCTSIX U rasax https://m.edsoo.ru/ff0a9838
40 DJIeKTpuyecKas 1enb U €€ COCTaBHBIC YaCTH
41 Cuna Toka. JlaboparopHas paboTa 05 bu6mmoteka [IOK
"N3MepeHue U peryinpoBaHue CUiIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HamnpshkeHue. BonbtMerp.
42 Jlaboparopras padota "V3amepeHue u 0.5 bubmroreia LIOK
patopHaz p P ' https://m.edsoo.ru/ff0ade14
pETYJIMPOBAHKE HAMIPSIKCHUS
43 CornpoTuBiieHHE POBOAHUKA. Y ACIBHOE bu6muoteka [IOK
COIPOTUBJICHUE BEECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHast paboTta "3aBUCUMOCTh
but6mmoreka [IOK
44 AIIEKTPUYECKOTO CONIPOTUBIICHUS 1

IMMPOBOJHUKA OT €TI0 AJIMHBI, IUIOIAaAn

https://m.edsoo.ru/ff0aa738
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MIONIEPEYHOI'0 CEYEHUs U MaTepuana"

3aBHCHMOCTH CHJIBI TOKA OT HAIPsKCHUA.

but6mmoreka [IOK

45
3akon Oma 11t ydacTka 1enu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas pabota "HccrnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HAYIIIETO Yepe3 bubmuoreka [IOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHUS POBOIHUKOB
JlabopaTtopnast pa6ota "[IpoBepka mpaBuia
48 CJIO’KEHUSI HAPSKEHUM Tpr bubnuotexa [JOK
[IOCIEA0BATEILHOM COEIMHEHNHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopnast pabota "IIpoBepka nmpasuiia
bubnnorexa [HOK
49 JUJISL CUJTBI TOKA TIPH MapaijIeIbHOM nommoreka L
| https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
Pemenuie 3a1ay Ha IpUMEHEHHE 3aKOHA Eu 10K
noInoTeKa
50 Owma [utst pa3InIHOTO COSTNHEHHS
https://m.edsoo.ru/ff0aaf8a
IIPOBOTHHKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA. bu6mmoteka [IOK
3akoH J[xxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTopHast pabota "Onpenenenue bubnmnoreka [JOK
paboTHI ¥ MOIIIHOCTH AJIEKTPHUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKHe LEenu U MoTpeOuTenu
. bubnmnoreka [JOK
53 3JIeKTpUUYECKON 3Hepruu B ObiTy. KopoTkoe 1
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 AHanu3 KOHTPOJIBbHOM pabOTHI. bubmmorexa [IOK

Bapil)KeHHI)IC TCJIa U UX BSaI/IMOI[ef/'ICTBI/ISI.

https://m.edsoo.ru/ff0abd2c
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ITocTOAHHBIN AIEKTPUIECKUI TOK"

Konrponbnas padora o Teme
"DnexTpuueckue 3apsaapl. 3apsHKEHHbBIE Tela

butmmoreka [IOK

> U UX B3aumoencTus. I10CTOSIHHBIHN https://m.edsoo.ru/ff0abea8
AIIEKTPUYECKHUM TOK"

56 ITocTossHHBIE MArHUTHI, KX B3aUMOJICHCTBHE

57 VYpok-uccnenosanue "N3yuenue nonei 1 bubnuorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MaruutHoe noJie. MarHuTHoOe 1moJie 3eMiiu bubmuorexa [IOK
U €ro 3HadeHue I )KU3HU Ha 3eMiIe https://m.edsoo.ru/ff0acOba
OneiT OpcTena. MarautHoe nosie

59 ANEKTPUUECKOT0 Toka MaruuTHoe nose bubmmorexa [IOK

https://m.edsoo.ru/ff0ac1d?
KaTYILIKU C TOKOM
AHanu3 KOHTPOJIbHOM pabOTHI.

60 IIpumeHeHue AMEeKTPOMArHATOB B TEXHUKE. 05 bu6nuorexa [IOK
JlaboparopHas pabota "M3yueHue neicTBus https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM"

DNeKTpOoABUTATENb TOCTOSIHHOTO TOKA.
Hcnosib30BaHuE JIEKTPOABUTATEIICH B

61 TEXHUYECKUX YCTPOWCTBAX U HA bu6mmoteka [IOK
Tpancnopte. JlaboparopHas pabota https://m.edsoo.ru/ff0ac86¢c
"KoHcTpynpoBanue u nzydeHue paboThl
3JeKTpoaBUraTens"

Omnbitel @apazesi. 3aKoH

62 JIEKTPOMAarHuTHOM nHAyKuuu. IIpaBuio
Jlenna

63 DnekTporeHeparop. CrocoObl MoTydeHus

ANEKTPUUECKON PHEPTUU. DJIECKTPOCTAHITUN



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Ha BO300HOBJIIEMBIX HCTOYHHKAX OHEPrun

Pemenue 3anau no teme "DnexkTpuueckue u

64 " 1
MarHUTHBIC SIBJICHUS
65 WTOroBbIii MOHUTOPUHT IPEIMETHO- 1 bubnuoreka [IOK
00pa3oBaTeNbHBIX PE3yIbTATOB https://m.edsoo.ru/ff0acb14
Pabora ¢ Tekcramu o Teme "TermoBbie bubmuorexa [JOK
66 1
ABJICHUS" https://m.edsoo.ru/ffOacc5e
67 Pa6ora ¢ rexcramu o Teme "llocTosTHHBIN 1 bubmuorexa [IOK
AJIEKTPUYECKHM TOK" https://m.edsoo.ru/ffOacdc6
68 Pabora ¢ Texctamu 1o Teme "MarHuTHbIe 1
siBjeHus "
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
uudpoBbie
Nenn/m | Tema ypoka Kontpoabubie | IlpakTuueckue op
Bcero o0pa3zoBaTeJibHbIE
padoTbI padoThbI
pecypchbl
1 Mexanndeckoe aBuxkeHue. MartepuanbHas 1
TOYKa
5 Cucrema orcuetra. OTHOCUTEIBLHOCTD 1 bu6mmoreka [IOK
MEXaHNYECKOI'0 IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIMHEHHOE IBMKSHIE 1 bubmmorexa [OK
P p https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsAMOIUHENHOE
4 nBwxeHue. CpellHssi 1 MTHOBEHHAs! 1
CKOpPOCTb
5 [IpsimosMHETHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBJKECHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh IPSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHMS. ["paduk 1
CKOPOCTH
Jlaboparopnas padota "OnpencieHue
7 CKO peHI/If{) TCJ'I; npu aBHopCKO €HHOM 1 1 bubmorexa LIOK
yEKoP PP N yErop " https://m.edsoo.ru/ff0adb18
JIBUKEHUU 110 HAKJIOHHOM MJIOCKOCTH
8 CBoOonmHoe magenune tei. OneiTe! [ annnes 1
PaBHOMEpHOE IBHKEHHUE 110 OKPYKHOCTH.
9 Ilepuon IE yacTora 00 ameHHs[pJ};);HeﬁHaﬂ u 1 bubmorexa LOK
p p ' https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 LleHTpOCTpEMHUTENBHOE YCKOPEHHE 1



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

bu6mmoreka [IOK

11 IlepBe1it 3akoH HeroToHa. Bektop cuitbl httos://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuoteka LIOK
PaBHonelicTByIOIIAsA cCHUila https://m.edsoo.ru/ffOae72a
13 Tpetuit 3akon Herotona. Cynepno3nnus bubnmoreka [JOK
cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE 3aKOHOB bu6mmoteka [IOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnnoreka [IOK
15 Cuna ynpyrocts. akon ['yka https://m.edsoél. ru/ffOaeca2
16 Pemenue 3anau no teme «Cuna ynpyroctu»
17 JlabopaTopHnas pabora «Onpenenenue bubnnoreka [IOK
JKECTKOCTH TIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cuna Tpetis https://m.edSO(I)l. ru/ffOaf738
bubnmoreka [JOK
19 Pemenwue 3anay mo Teme «Cuina TpeHUS» httos://m.e dsogru IF0afa26
20 Jlaboparopnas padota "Onpenenenue bubnuorexa [IOK
Koa(duimenTa TpeHU CKOIbKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3agau mo reme "3akonsr HeroToHa. bubmmorexa [IOK
Cuna ynpyroctu. Cuia tpenus" https://m.edsoo.ru/ffOafb8e
Cuna TSKeCTH U 3aKOH BCEMHPHOTO
22 TATOTCHUA. Y CKOpEHHE CBOOOIHOTO bubmmorexa [OK
https://m.edsoo.ru/ff0af044
TaCHUS
Ypoxk-koHpepeHnus "JBrkeHue Tel BOKPYT
23 rpaBUTallMOHHOTO eHTpa (ConHeyHas
cuctema). ["amakTukun"
24 Pemenue 3agau mo teme "Cuia TSHKECTH B bu6mmoreka [IOK



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

3aKOH BCEMHUPHOTO TATOTECHHS"

https://m.edsoo.ru/ff0af5f8

IlepBas kocMHu4ecKas CKOPOCTb.

bu6nmorexa [IOK

25 HesecoMocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOYKH.
26 AbcooTHO TBEp0€E Teno. PaBHOBecHe bubnmnoreka [JOK
TBEPJOTO TeNa € 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalieHus
27 MowmenT cunbl. LeHTp TsbxkecTn
28 Pemenue 3agad no reme "MOMEHT CHIIBI. bubmuorexa [IOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe
29 "MexaHH4ecKoe IBHKEHHUE. bubmorexa [OK
. https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KonTponbhas pabora no teme
30 "MexaHU4eCKOe IBHIKEHUE. bubamorexa [OK
. https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten"
AHanu3 KOHTPOJIbHOU paboThl. iMmyibe
31 tena. Immynbe cuibl. 3aKOH COXpaHEHUs bubmuorexa [IOK
HMITyJIbCA. YIIPYTO€ U HEYNpPyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICCTBHE
32 Pemenne 3aau no reme "3akoH coXpaHeHUs bubnuorexa [IOK
uMnysabca" https://m.edsoo.ru/ffOb096¢
33 VYpok-koHpepeHuus "PeakTuBHOE IBUKEHUE
B IIPUPOJIE U TEXHUKE"
bu6nunorexa LIOK
34 Mexanndeckast paboTa 1 MOIITHOCTh httos://m.edsoo.ru/fiOb0a8A
35 PaboTa cuiibl TSKECTH, CHIIBI YIPYTOCTH U bubnmnoreka [JOK

CHJIbI TPCHUA

https://m.edsoo.ru/ffOb0db8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JlaGopartopnast pabota «Omnpenenenne
paboThI CUJIBI TPEHUS IPU PABHOMEPHOM

36
JBIKEHHUH TeJla 110 TOPU30HTATBHON
MMOBEPXHOCTU»
37 CBs13b dHepruu u padoThl. [loTeHnmanbpHast
SHEPTH
38 Kunernueckas sueprus. Teopema o bu6mmoteka [IOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHS SHEPTUU B MEXaHUKE
40 JlaGopaTtopHnast pabota «M3ydeHue 3akoHa bubnnoreka [JOK
COXPAHEHUS SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBMIKEHUE U €T0 bubmuorexa [IOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aTyxatomue Kojaebanus. BeiHyk1eHHbIe bubnnoreka [JOK
KoJneOanusi. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnuecKui U NPY>KUHHBIA MASITHUKU
Ypok-uccienoBanue «3aBUCUMOCTh
44 nepuoia Kojie0aHui OT KECTKOCTH bubnmorexa [IOK
proa https://m.edsoo.ru/ff0b197a
MIPYKUHBI M MACCHI TPy3a»
45 [IpeBpalrenre SHEPTUU TPU MEXAHUUECKUX
KOJIeOaHUAX
Jlaboparopnast pabota «Onpenenenue
46 qaCTOI’)fBI Hpne IfO a Kone6aim71 bubamorexa [OK
proA https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKA»
JlabopaTtopnast pabota «IIpoBepka
47 He3aBII)/ICI/II\IZOCTI/IpHe noja II:oneé)aHnﬁ rpy3a bubmmorexa LIOK
proa py3a, https://m.edsoo.ru/ff0b197a
MOABEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexanundeckue BoaHbl. CBOMCTBA bubnmnoreka [JOK



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

MEXaHHUYECKHX BOJIH. HpO)IOJ'IBHI)Ie u
MOINCPCUYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe

Ypoxk-koHpepeHus "MexaHn4ecKue BOTHBI

49 R .
B TBEpAOM Telie. CeilcMuyeckre BOIHbI"
50 3ByK. PacnipocTpanenue u oTpakeHHE 3ByKa
51 Ypoxk-uccnenoranue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 ['poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTUYECKUH PE30HAHC
53 Ypoxk-koHpeperuus "YnpTpa3Byk u bub6nmoreka LIOK
UH(Pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bubmuoreka [IOK
54 3akoHBI cCOXpaHeHUsl. MexaHn4eckue
N https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
KonTponbhas pabota o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KoieOaHus u
BOJIHBI"
AHanu3 KOHTPOJIbHOM paboTHI.
56 DEeKTPOMarHuTHOE TI0JIe bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOb2abe
DNeKTPOMarHUTHBIE BOJTHBI
S7 CBoiicTBa 3IEKTPOMAarHUTHBIX BOJTH
Ypok-kondepennus "lllkana
58 3JIEKTPOMATrHUTHBIX BOJIH. crionb30Banne bubnnorexa [IOK
3JIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM https://m.edsoo.ru/ffOb2fe6
cBa3u"
Ypoxk-uccienoanue "M3yuyeHne CBOWCTB
bu6mmoreka [IOK
59 AIEKTPOMATrHUTHBIX BOJIH C IIOMOIIIBIO

MobOuIpHOTO Tenedona"

https://m.edsoo.ru/ffOb2c6c¢



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

Pemenne 3a1a4 Ha ONpeCaACIICHUE YaCTOTEI U

60
JUTUHBI SJIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHasi Ipupoja CBeTa. bubmuorexa [JOK
CxkopocTts cBeTa. BonHoBBIE CBOWCTBA cBETa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsiMonuueitHoe
62 actpocTpaHneHue cBeta. 3atMeHus CoTHIa bubamorexa [IOK
pactpoctp ' https://m.edsoo.ru/ffOb3658
u JIyHbl
3aKoH OTpakeHHs cBeTa. 3epkaina. Pemenue
63 3a/1a4 Ha MPUMEHEHHE 3aKOHA OTPAKECHUS bubamorexa [IOK
p P https://m.edsoo.ru/ffOb38c4
cBeTa
64 IIpenomnenue cBeTa. 3aKOH NMPETOMIICHHUS bubnuorexa [IOK
CBETa https://m.edsoo.ru/ffOb3aea
[lonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp3oBanue MOJTHOTO BHYTPEHHETO Bubmmorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXXEHUS B ONTUYECKUX CBETOBOJAX
Jlaboparopnas pabota "Hccrnenoanue
66 3aBUCHUMOCTH YTJIa IPEJIOMIICHUSI CBETOBOTO
Jy4da OT yIJIa MaJICHNs Ha TpaHule "BO31yX-
crexso""
Ypoxk-koHpepenmus "Micnoas3oBaHue
67 MIOJIHOTO BHYTPEHHET'0 OTPAKEHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6nunorexa LIOK
69 [TocTpoenne n300pakeHUi B JIMH3aX
P P https://m.edsoo.ru/ffOb444a
20 Jlaboparopnas padota "Onpenenenue bubnmnoreka [JOK

(hOKYCHOTO PACCTOSTHUS M OTITUYECKOU CHJIBI

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
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https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

cobuparomei TuH3bI"

71 Ypoxk-koHpepeHus "OnTruueckue bubnnoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "Jledexts! 3penus. Kak
COXPAaHUTH 3peHue"
Pasnoxxenue 6enoro cseta B crieKTp. ONbITHI
74 HrroTona. CiioxeHue creKkTpaabHbIX bubmorexa LOK
https.//m.edsoo.ru/ff0cOf4c
uBeToB. Jlucnepcus cBeta
JlabGoparopuast padota "OnbITHI 11O
75 pa3i0KeHuIo OeJI0ro CBeTa B CIEKTp U bubnnoreka [IOK
BOCIIPUSTHIO IIBETA MPEAMETOB MTPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0JICHUHN Yepe3 IIBETOBbIC PUIBTPHI"
VYpok-nipaktukym "BoJiHOBBIE CBOCTBA
76 CBeTa: AUCIIepCusi, MHTepdepeHrs U
nudpaxus”
77 OmnbiTel Pe3epdopaa v mianerapHas Mojesb bubnmoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 Iloctynater bopa. Monens aroma bopa
79 Hcnyckanue 1 NOTJIONICHUE CBETa aTOMOM. bubnnorexa [IOK
KBantbl. JInHeuaTbie CIEKTPBI https://m.edsoo.ru/ffOc144c
80 VYpok-nipaktukym "HabimtoneHue ciekTpos bubnmnoreka [JOK
ucIycKaHus" https://m.edsoo.ru/ff0c1550
81 PanmoakTrBHOCTE U €€ BUIIBI bubmorexa [OK
https://m.edso0.ru/ff0c1672
82 Crpoenue aTomMHOro0 sijipa. Hykionnas bubnmnoreka [JOK

MOACIIb

https://m.edsoo.ru/ffOc18ac



https://m.edsoo.ru/ff0c0a7e
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bu6mmoreka [IOK

83 PagnoaxtuBHbIe ipeBparmieHus. M30Tons httos://m.edsoo.ru/ffocald

84 Pemenue 3agau no teme: "PaguoakTuBHbBIC but6mmoreka [IOK
npeBpaleHus" https.//m.edsoo.ru/ff0clb4a

85 [lepuon momypacnazaa

86 VYpok-koHdepenius "PagnoakTuBHbIE bubnnoreka [JOK
U3IIY4eHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edso0.ru/ff0c2126

87 SAnepHble peakunu. 3aKOHbI COXPAHEHUS bubnuorexa [IOK
3apsAI0BOTO M MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBA3M aTOMHBIX sifiep. CBsI3b MacChl bubnmnoreka [JOK
Y DHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anau no reme "fAnepHeie
peakuun"

90 Peakiuu cunTe3a u neneHus saep. bubnnoreka [JOK
Uctounuku sneprun ConHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHus "SnepHas sHepreTuka.

91 JlecTBUS paIMOAKTUBHBIX M3JIYUYCHHUI Ha
JKUBbIC OpTraHU3MBbI"

[lonroroBka Kk KOHTPOJIBHON pabOTE MO TEME

92 "J1eKTpOMarHUTHOE MOJIE. bubnnorexa [IOK
DJIEKTpOMarHuTHbHIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

93 WTOroBbIii MOHUTOPUHT IPEIMETHO -
00pa30BaTEIbHBIX PE3YIHTATOB
Ananu3 KOHTpoNbHOH paboTsl. [ToBTOpEeHME,

94 o0o6menue. JJaboparopHsie pabOTHI 1O bubamorexa [IOK

) - " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiicteue Ten
95 [ToBTOpenwue, 0606menHue. Pemenue bubnmnoreka [JOK



https://m.edsoo.ru/ff0c1a14
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paC‘-IeTHI)IX 1 KAQYCCTBCHHBIX 3a1a4 I10 TEME
"TernoBbI€ IPOIIECCHI"

https://m.edsoo.ru/ff0c2572

IToBTrOopenue, o6o0menue. Pemenne

bubmuorexa [IOK
96 pPacUYETHBIX M Ka4E€CTBEHHBIX 33724 110 TEME 1
N https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBeIX ABUTaTenei”
[ToBTOpenue, o6o0menue. Pemenne
bubmuorexa [IOK
97 paCUETHBIX U KQUECTBEHHBIX 3a7a4 10 TEME 1
" " https://m.edsoo.ru/ff0c2b30
KII/] a3nekTpoycTaHOBOK
98 [ToBTOpenue, 0600meHNEe. JlTabopaTopHbIE 1 1 bubmuorexa [IOK
paboTsl 1o Kypcy "CBeToBble IBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, o6o0menue. Padora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI COXpPAaHEHUS B 1 bubmorexa LOK
" P https://m.edsoo.ru/ff0c2d6a
MEXAaHUKE
100 [ToBTOpenwne, 0600meHne. PaboTta ¢ 1 bubnunorexa LIOK
TekctamMH 1o TeMe "Kosiebanus u BOJIHbB" https://m.edsoo.ru/ff0c2e82
101 [ToBTOopenue, o6o0menue. Padora ¢ 1 bu6mmoreka [IOK
TeKkcTaMH 110 TeMe "CBeTOBEIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHne. PaboTta ¢
102 TekcTamu 1o Teme "KBaHTOBas u sigepHas 1
¢uznka"
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 27
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https://m.edsoo.ru/ff0c2a22
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https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

» Gusuka: 7-1 knacc: 6a30BbId ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun U.M.,
NBanor A.U., AkumonepHoe oduiectBo «M3marenbctBo «lIpocBemenue

» dusuka: 8-i kacc: 6a30BbIM YpoBeHb: yueOHUK, 8 kinacc/ [lepeimkun Y. M.,
Npanos A. U., AkuronepHoe obmectBo «M3narensctBo «IIpocBemienne»

» dusuka: 9-i knacc: 6a30BBINA YpOBEHb: YueOHUK, 9 kmacc/ [leppimkun Y. M.,
I'yrauk E. M., IBanoB A. U., [lerpoBa M. A., AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

uchi.ru

resh.edu.ru

infourok.ru
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