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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHW3alI0 H3yYCHHUS
bu3MKKM Ha NESITeNIbHOCTHOM oOcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycraHaBIMBaeT pacupeiesieHue yaeOHOro maTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJECPXKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOJIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

dusnka ABISETCA CHUCTEMOOOPA3YIOMIMM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHWM, H3y4yaeMbIX XUMHUEU, Ouosioruedd, actpoHomued u (GU3UYECKOU
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
MPEeNOCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUS B CTPYKType OOIero
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETCHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTeCTBEHHO-HAYUYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e UHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJL30BaTh  HAy4dHbIC
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wu3yueHuss (PU3MKA HA YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®Deneparuu, peaau3yronmx
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekaopst 2019 r. Ne TTIK-4BH).



Hean usyyenus pusuku:

NpHOOpeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaroluXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3ydYCHHUs
OCHOB CTPOCHHSI MaTepHH U (DYHTaAMECHTAIBHBIX 3aKOHOB (DU3HKHY;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH IS Pa3BUTHS IPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oymyriei
1po(heCCHOHATILHOM JIeATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTHKEHHME 3THX IIeJIed MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIIEUYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHrue 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUI ONMUCHIBATh U OOBSCHITH (DU3NUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3ajady ¢
UCTIOJIb30BaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAONIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodeCcCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS
7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OoOy4YaronmMxcs, Crucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUH C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre 1EHbI AIEHUS Kbl U3MEPUTEIBHOT0 Tpudopa.
N3mepenue pacCTOsIHUMN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenne temMnepaTtypbl IpU HOMOIIH KUJIKOCTHOTO TEPMOMETPA.
IIpoBeneHne uccnenoBaHus IO MPOBEPKE TMIIOTE3bI: NAIBHOCTH IOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJIblle, ueM OOJIbllIe BhICOTA
IyCKa.
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Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wactuil BemiecTBa. CBs3b CKOPOCTH JBW)KEHHMS YaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmomelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJNIMYECKUX) Tell. B3aMMOCBSA3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysumn.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.
Pa3nen 3. JIBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JABWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSL.
SlBnenne nHepuuM. 3aKOH HMHEpUMHM. B3auMOAENCTBHE TeNl KAK IPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €AUHULIEC
00BéMa BelllecTBa.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHE CKOPOCTH CKOJBXKEHUs Opycka WM IIapuKa Mo
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUJIKOCTSIMU MU TazamMu. 3akoH [lackans. [lneBmartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000y0oukn 3emun. OmbiT Toppuuennu. M3mepenue arMmochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIONIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Pazgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi ppluara. [IpuMmeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHWUUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIUIONEpEeAAUH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKY TE€IIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COpOTUBIICHUHN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro [JWHBI, I[UIOWAAU MONEPEYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTHh CHJIBI  B3aMMOJCHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBL IO  MCCIEAOBAHUIO SIBJIEHUS SJEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon m vacrora oOpaieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b Hepruu U padoThl. [loTeHIIMaIbHAS PHEPTHS Tela, TOJAHITOTO Hajl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHue MexaHMueCKOro JBUXKEHHUS Telda OTHOCUTENIBHO Pa3HbIX Tel

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITYJIbCa IPH A0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON DHEPTUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JaJbHEHUIIIEr0o paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue konebaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iaekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['ma3 kak omnrTuueckass cucrtema. BiIM30pykKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. HCCJ’IGI{OB&HI/IC 3daBUCUMOCTH YyIJia MPCIOMJICHUA CBCTOBOI'O JIyda OT yIJia
NnaacHrsA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSITHIO IIBETA MPEAMETOB MPH WX HAOIIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Asbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe ISl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KAIOILIEH PUPOJE U MOBCEIHEBHOM KU3HM;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3nKu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl HAPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHus

y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpamJaaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B 00CYXIE€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTKEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTU
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyeCTB (PM3MUECKOW HayKd: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAaHUE UEHHOCTH (PU3MYECKOW HAayKd Kak MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEUILEH COCTABISIOLIEH
KYJBTYPBI;

— pa3BUTHE HAy4HOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BaTENbCKON
NEeATENBHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi O€30IacHOro TMOBEISHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBBIKA pPEQIIEKCHU, TPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHUE€ B PEUICHUWU MPAKTHYECKUX 3a/ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U



COLIMAJIbHOM HaIpaBlIeHHOCTHU, TPEOYIOIMX B TOM YHUCIE U (PUINYECKUX
3HaHUM;

e — HHTEpEC K MPAKTHUYECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTALMS HA NMPUMEHEHUE (PU3MYECKHX 3HAHMM JUIsl PElIeHHs 3a7ad B
0o0JIaCTU OKpY’KalollleW cpenpbl, TJIAHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPeIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e §8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM CONHUAJIBHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAaHUN U
POEKTOB (HM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX;

e — TIIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUYECKYIO
NEATEIIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MPUOOPETEHHWH HOBBIX (PU3MUECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MIPUPObI, OOILIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOUIYIO CpENy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCGHHMS TpOrpaMMmbl IO (U3UKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC IMPU3HAKK OOBEKTOB
(s1BNIEHU );



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIMK, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JAHHBIX U HAOIOJICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIETaTh BBIBOJBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (uznueckoi
3amaun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
MOJIXOJISTIIETO ¢ YYETOM CaMOCTOSATEIHHO BIICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3a7a4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMmaMu, HHOU rpauKoi 1 MX KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHC
O1aro»keIaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXJICHHSAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHI;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3YIbTaThl BBIIOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

IIOHMMAaTh W HCIOJIB30BaTh  IpEeUMyIlecTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
po0IeMBl;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTHKEHUIO: paclpeAeisiaTh poyHd, OOCYXKIaThb MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABIECHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/IbI;

OLICHMBaTh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOAYKT MO KPUTEPUSAM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3JIMYHBIX [OAXOAAX [MPUHATUA  PEIICHHM
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aauu in
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATH MIpeAiaraeMble BAPUAHThI pEHICHUH;
nenath BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS])) Pe3yJIbTaTOB
NesATEeIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa L€ U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO JPYIoro.

INPEAMETHBIE PE3YJIBTATBI



K koHIy 00yueHus B 7 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

*HICTIOJTH30BATh MOHATHS: (PU3UICCKUE ¥ XUMHUYECCKUE SBICHHS, HAOIIOICHHIE,
HKCIIEPUMEHT, MOJIE]b, TUIOTE3a, €IUHUIIBI (PU3NYECKUX BEIMYMUH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMSI BellecTBa (TBEPIOE, >KUIKOE, Ta3000pa3HOE), MEXaHUYECKOEe
JIBI)KCHUE  (paBHOMEpPHOE,  HEPABHOMEPHOE,  MPSIMOJIMHEHHOE),  TpaeKTOpus,
paBHOACHCTBYIOIIAs cuia, aedopmammst (ympyras, TIUIacTUYecKas), HEBECOMOCTb,
COOOIIAIONINECS COCYBL;

epaznuyaTh siBIieHUA (Iu(dy3usi, TEIIIOBOE IABUKEHUE YACTHUI] BEIECTBA,
pPaBHOMEpHOE JBMKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPIUs, B3aUMOJICHCTBUE TEIl,
paBHOBecHE TBEPABIX TEJ C 3aKPEIJIEHHOW OChIO BpalleHUs, Mepeaada JdaBIICHUS
TBEPABIMU TEJaMH, XUAKOCTAMH M razamu, atMochepHOE [aBjiCHUE, MIaBaHUE Te,
MpPEBpAIICHUS] MEXaHUYECKON YHEPTryHr) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHNUE;

epaCIio3HaBaTh  MPOSIBICHUE  HW3YYCHHBIX  (PUBMYECKUX  SIBIICHUH B
OKpY)KalolIeM MHUpPE, B TOM uuciie (U3UYECKHE SBICHHUS B MPHUPOJE: MNPUMEPHI
JBIDKCHUSI C PA3JIMUYHBIMU CKOPOCTSIMU B YKMBOW M HEXXUBOU MPUPOJIE, NEUCTBUE CHUJIIBI
TPEHUS B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JaBJICHUS Ha KUBOW OpPTraHU3M,
IJIaBaHuE pbIO, phIYaru B TEJ€ YEJIOBEKa, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a9y
B Y4€OHYIO, BBLACIIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (U3HUUECKUX SIBICHMUIA;

¢OMKUCHIBATh M3YUYCHHBIC CBOMCTBA T€A U (PU3MUECKUE SBJICHUSI, UCIIOIb3Ys
dbusznueckue BeMMYNHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BpEMS, IMyTh, CKOPOCTH,
CpeaHsisi CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TeJa, CHIIA TPEHHUS, AaBJICHUE
(TBEépHoro Tenma, >KMIAKOCTH, Tras3a), BBITAJKHBAIOIIAs CHJIa, MEXaHMUecKas pabora,
MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHJIbI, KOI((UIMEHT TOJE3HOr0 JEUCTBUS
MEXaHU3MOB, KMHETHYECKasi M MOTCHIMaJIbHAs DHEPrHsi), MPU OMUCAHWUU TMPABUIBHO
TpakTOBaTh (M3HUECKUI CMBICI UCIIOIB3YEMBIX BEIMYUH, MX 0003HAUCHUS U €IUHUIIBI
bU3MYEeCKUX BEJIWYWH, HAXOAUTh (OPMYJbl, CBA3BIBAIONIME JAHHYIO (PU3MUYECKYIO
BEJIMUMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TpauKd H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYNH;

eXapaKTepU30BaTh CBOMCTBA TeJ, (PUIMYECKUE SBICHUS U IPOIIECCHI,
UCIIOJb3ys TMpaBWia CIOXKEHUS CUll (BAOJIb OAHOW mpsmoii), 3akoH ['yka, 3aKoH
[Tackains, 3akoH ApxuMesa, MPaBWIO paBHOBeCHs pbryara (0J0Ka), «30JI0TOE TTPABUIIO»
MEXaHHUKH, 3aKOH COXPaHEHUS] MEXAaHHUYECKOW IHEPTHH, MPU ITOM J1aBaTh CJIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

*0OBSICHATH (PU3UYECKUE SBJICHUS, MIPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CUTYallNil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBISBISATH TPUUNHHO-
-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrHMYeCcKuX MIaroB ¢ onopou Ha 1—
2 UW3Yy4YEHHBIX CBOMCTBa (U3MYECKUX SBJIICHUM, (U3MUECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;



epellIaTh PACUETHBIE 3aJa4M B 1—2 EHCTBUS, UCHOJb3Ysl 3aKOHBI U (POPMYIIBI,
CBA3bIBAIOIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3aJaud
3alliChIBaTh KPAaTKOE YCIIOBUE, MOJCTAaBIATH (PU3NUYECKHE BEIWYUHBI B (QOPMYJBl U
POBOANUTH PACYEThl, HAXOAUTHh CIPABOYHBIC TaHHBIC, HEOOXOMUMBIC IJISI PEIICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTD MOTYYCHHON (PU3NYECKON BETUUHHBI;

epacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pPEIIUTh MpPU I[TOMOIIU
(¢u3NyeCKUX METOAOB, B ONHCAHUU MCCIEAOBAHMUS  BBIACIATH IPOBEPSIEMOE
NPEANosoKeHrne (TUIOTe3y), pa3inyaTh U UHTEPIPETUPOBATH MMOJTYYEHHBIN pe3yibTarT,
HAXOJUTh OIIMOKH B XOJE OIbITA, I€JaTh BBIBOJBI 10 €0 pe3yibTaTaMm;

*IIPOBOAMTD OMBITHI MO0 HAOTIOACHHUIO (PU3UUYECKUX SBICHUM WK (PU3NUECKHUX
CBOMCTB TeJ: (POPMYJIUPOBATh IIPOBEPSIEMbIE NPEAIIOIO0KEHUS, COOUPATh YCTAHOBKY U3
IPeI0AKEHHOTO 000PYAOBAHNUS, 3alIUCHIBATh XOJI ONbITa U (POPMYJIUPOBATH BHIBODI;

*BBITIOJIHATH NPSIMbIE U3BMEPEHHUS PACCTOSIHUS, BpEMEHHU, MACChI TeJa, 00bEMa,
CWJIBl M TEMIIepaTypbl C MCIOJb30BAHUEM AaHAJOIOBBIX M IU(POBBIX MPUOOPOB,
3alMChIBaTh IOKa3aHUs NPUOOpPOB € YYETOM 3aJaHHON aOCOJIOTHOM MOrpelHOCTH
VU3MEpPECHUMN;

*[IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3UYECKON BETUYHHBI OT
JPYrol C HUCHOJIb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCMMOCTH IyTH PABHOMEPHO
JBIKYILIETOCS TE€JNa OT BPEMEHM JBMXKEHHMS Tella, CHJIbl TPEHHSI CKOJIBKEHHS OT Beca
Tena, KayecTBa OOpaOOTKM IMOBEPXHOCTEH TEl M HE3aBUCUMOCTU CUJIbI TPEHUS OT
IUIOIAAN CONPHUKOCHOBEHMS TE€J, CWJIBl YOPYTOCTH OT Y/UIMHEHUS TNPYXXHUHBI,
BBITAJIKMBAIOMIEH CHJIBI OT 00BbEMa NOTPYKEHHOM 4YacTH Tela W OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT IJIYOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJO, YCJIOBUW TUIaBaHUs TEJ, YCIOBHUM PABHOBECHS pbluara U OJIOKOB),
y4acTBOBaTh B IIJJAHUPOBAHUU Y4E€OHOrO MCCIEAOBAaHUSA, COOMpaTh YCTAHOBKY U
BBIMOJIHATh M3MEPEHUS, CIeNysl MPeIoKEHHOMY IUIaHy, (PUKCHpPOBATH pe3yJbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (PM3MUECKUX BEJIIMYMH B BUJE NPEIJIOKEHHBIX TaOIUI U
rpaduKoB, AeyaTh BEIBOABI IO pe3yjIbTaTaM UCCIEI0BAHNUS;

e[IPOBOJNTH KOCBEHHbIE M3MEPEHUS (UINYECKUX BEIMUYMH (IJIOTHOCTH
BEILECTBA JKUJIKOCTH M TBEPAOIO TEJa, CUJIa TPEHUS CKOJIbKEHUS, JaBJICHUE BO3AyXa,
BBITAIKMBAIOIIASl CWJIA, JCHCTByIOL[ass Ha NOTPYKEHHOE B KUIAKOCTh TEIO,
KO3 (PUIIMEHT TOJIE3HOr0 NEWCTBHS MPOCTHIX MEXAHWU3MOB), CIEAys MNPEeII0KEHHON
MHCTPYKIMU: TIPU BBIOJIHEHUH U3MEPEHUIM COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAUEHHE HCKOMOW BEJINYUHBI,

«CO0JIIOIaTh TIPABWJIA TEXHUKU O€30IMAaCHOCTH TpHU padboTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

eyKa3blBaThb MPHUHIUIBI JEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, JUHAMOMETP, COOOLIAIOIIMECS COCyAbl, OapoMeTp, phblyar,
MOJIBUYKHBINA U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTD;

eXapaKTepU30BaTh MNPHUHLMIIBI  JCHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM HAa WX OMHUCaHUs (B TOM YHCIE: NOAUIMITHUKH,



YCTPOHCTBO  BOJOMPOBOJA, THIPABIUYECKUNH TIpEecC, MaHOMETpP, BBICOTOMED,
HOPILHEBOW HACOC, APEOMETP), UCTIOIb3Ys 3HAHUS O CBOWCTBAX (pU3MUYECKUX SABICHUN U
HeoOXxonuMbIe GU3NUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH;

e[IPUBOIUTH MPUMEPHI (HAXOAUTH HH(POPMAIIUIO O PUMEPax) MPAKTUYECKOTO
UCTIONIb30BaHUsl (PU3MYECKMX 3HAHWM B TOBCEAHEBHOW >KM3HU [JIs1 OOecredeHHs
Oe3omacHOCTH TpU OOpalleHnd ¢ OpudopaMH M TEXHUYECKHMMH YCTPOHCTBAaMHU,
COXpaHEHHs 3I0pPOBbS M COONIIOJCHHS HOPM DKOJOTHYECKOTO TOBEICHHS B
OKPYKaroLIEH CpeIe;

*OCYIIECTBIIAIT OTOOP HMCTOYHUKOB uHPopManuu B UMHTepHere B
COOTBETCTBUH C 3aJaHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUH U
NyTEM CpPaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBLICTATH HHPOPMALINIO, KOTOpasl SBISETCA
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOI;

*HICTIOJIF30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3aJlaHUN HAyYHO--TIOMYJSPHYIO
auTepaTypy (U3MUECKOTO COJICpXKaHHs, CIpaBOYHBIE MaTepuaibl, PECYpChl CETH
WnTepHer, Bnaaerb nOpuéMaMud KOHCIIEKTHMPOBAHMS  TEKCTa, IpPeoOpa3oBaHUs
uH(GOpMaIMU U3 OJJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE KpaTKUE MHCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB HH(OpMammu (U3HUUECKOTO COJCp)KAaHUS, B TOM 4YHUCIIE
nyOIMYHO JeNaTh KpaTKUe COOOIIEHUs O pe3yibTaTax MPOEKTOB WIH Y4eOHBIX
UCCJIEJOBaHM, MPU 3TOM IPaMOTHO MCIOJIb30BaTh M3YUECHHBIN MOHATHIHBIN anmapar
Kypca (pU3UKH, COMPOBOXK/IaTh BBICTYIIEHUE TIPE3EHTALIUEH;

o[IpH BBINMOJIHEHUN YYEOHBIX MPOEKTOB W HCCICNOBAaHUIN paclpenemnsiTh
0OSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH, CICAWTH 3a
BBITIOJTHEHWEM IUTaHA JICWCTBUM, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIIA] B
JeSITEIbHOCTh TPYIIbI, BbICTpauBaTh KOMMYHHUKAaTHBHOE B3aUMOJEWUCTBUE, YUUTHIBAs
MHEHHUE OKPYKAIOLIUX.

K koHiy o0yuenus B 8 kj1acce mpeIMeTHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

*HICIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U aMOp(HBIE
TeNa, HACHIIICHHbI W HEHACBHIEHHBIM Tap, BIAXHOCTb BO3AyXa, TeMIlepaTypa,
BHYTPEHHSIST DHEprusi, TEIJIOBOM JBHUraTeNb, JJIEMEHTAPHBINA SIEKTPUYCCKHUMA 3apsii,
AIIEKTPUYECKOE T0JI€, MPOBOJHUKN U TUAJICKTPUKH, MMOCTOSHHBIN dJIEKTPUYECKUHN TOK,
MarHuTHOE T0JIE;

epa3nuuaTh SIBICHUA (TEIJIOBOE pacIIMpeHHe U C)KaTue, Terionepesaua,
TEIUIOBOE PaBHOBECHE, CMAYMBAHKE, KAMUISIPHBIC SBJICHHS, HCTIApEHIE, KOHICHCAITHS,
TUTaBIICHUE, KPUCTAILTH3AIUS (oTBepaeBanue), KUTICHUE, TeruIonepeava
(TEemIonpOBOHOCTh, KOHBEKIIHSI, HM3IY4YCHHE), AJICKTpU3alus Tel, B3auUMOJACHCTBHE
3apsA0B, JOEHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJCHCTBHE
MarHuToB, JEHCTBHE MArHUTHOTO MOJISI Ha MPOBOJHHK C TOKOM, 3JEKTPOMAarHUTHas



UHIYKIUS) 10 ONHCAaHUI0O MX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE (PU3UUYECKOE SIBJICHUE;

epacro3HaBaTh MPOSBIICHHE  M3YyUYCHHbIX  (U3MYECKUX  SBICHUU B
OKPYXAaIOIeM MHUpE, B TOM 4ucie (U3NUECKUE SBICHUS B MPHUPOJE: MMOBEPXHOCTHOE
HATSDKCHUE W KalWJUISIPHBIC SIBJICHUSI B MIPUPOJIC, KPUCTAUIBI B MPUPOJE, U3IIyUEHUE
ConHnila, 3amep3anue BOJAOEMOB, MOPCKUE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, UHES,
CHEra, 2JIEKTpUYECKHUE SIBJICHUS B aTMocdepe, AJIEKTPUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE Tojie 3eMiH, JApeld MOo0COB, POJIb MAarHUTHOTO TOJS [JIS KU3HH Ha
3emJie, MOJIIPHOE CUSHHE, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3ajladyy B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

*ONHUCHIBATh M3YYEHHBIC CBOMCTBA Tel M (PU3UUYECKUE SBJICHUS, HCTOIB3YS
dbu3nueckue BEIWYUHBI (TeMIreparypa, BHYTPEHHSS DHEPrus, KOJIWYECTBO TEIUIOTHI,
yJAebHasl TEIUIOEMKOCTh BEIIECTBA, yleJIbHAs TEIUIOTA IUIABJICHUS, YJeIbHas TEIjioTa
napooOpa3oBaHus, yJeidbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOAY(PQUIMEHT MOJE3HOTO
JEUCTBUSL TEIUIOBOM MAIIWMHBI, OTHOCUTEIbHASA BJIAXHOCTb BO3yXa, JJIEKTPUUYECKUIA
3apsill, CUJia TOKa, JIEKTPUYECKOE HAIPSKEHHUE, COIPOTUBIICHUE TTPOBOIHHKA, YACIBHOE
COMPOTHUBJICHUE BEIIECTBa, pabOTa U MOITHOCTh AIEKTPUUECKOTO TOKA), MPU ONMHCAHUU
MPAaBWIBHO TPAKTOBATh (PUBMUECKUNM CMBICT MCIOJIb3YEMbIX BEJIIMYMH, 0003HAYCHUS U
eAUHULbI  (U3UYECKUX BEJIMYUH, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIIUE JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYUHAMHU, CTPOUTHh TPaPUKA H3YYCHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

eXapaKTepU30BaTh CBOMCTBA TeJ, (QPUIMYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3YsS OCHOBHBIC TMOJIOKEHUSI MOJIEKYISIPHO--KUHETUYECKONH TEOPUH CTPOCHUS
BEILIECTBA, NPUHIMII CYNEPHO3UIIMU TI0JIeM (Ha KayeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHMs 3apsifa, 3akoH Owma Jis ydyacTka uenu, 3akoH Jlxoyns—JleHua, 3akoH
COXpaHEHUs HHEPTruu, MpPU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

¢00BSACHATH (PU3UYECKHE TPOILIECChl M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE€  CHUTyallud  IMPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISIBIATH
MPUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTHYECKUX IaroB C
ormopoii Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3NUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEW;

epelIaTh pacuéTHhIC 3a7a4M B 2—3 JEUCTBUSI, UCIIOJIB3YS 3aKOHBI U (POPMYIJIBI,
CBs3bIBaIONIME (U3MUECKUE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3aJa4d
3aMUChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEAOCTATOK JAHHBIX JJIsI PEIICHUS 3aJauH,
BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIs €€ pPeIIeHUs, TPOBOJIUTH PACUETHI U
CpaBHUBATH MOJTYUYEHHOE 3HaUeHUE (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;

epacCIio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh TPU MOMOIIU
(GU3UYECKUX METO/OB, MCIOJIBb3YsS OMHCAHWUE HCCIEOBAHUS, BBIACIATH MPOBEPIEMOE
MPEANOJIOKEHNE, OLEHHBATHh MPABUIBHOCTh TMOPSAKA TPOBEICHUS HUCCIEIO0BAHUS,
JI€JaTh BBIBO/IBI;



*IIPOBOAMTH OIBITHI IO HAOTIOACHUIO (PU3NUYECKUX SIBICHUM WU (PU3MUECKUX
CBOMCTB TeN (KalUJUIAPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0bEMma,
TEMIIEPATYPbI, CKOPOCTH IIPOLIECCa OCTBIBAHUS M HArpeBaHUs NPU U3IYYEHUH OT I[BETa
U3ydame (IMOIJIOMIAloIe) IMOBEPXHOCTH, CKOPOCTh HWCIApPEHUs BOABI OT
TEMIEPATypbl KUJIKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, OJIIEKTpU3alUsi Tel H
B3aMMOJCHCTBHE 3JEKTPUUECKUX 3apsiiOB, B3aUMOJCHCTBUE MOCTOSIHHBIX MAarHUTOB,
BU3yalIM3alisl MarHUTHBIX MOJIEH MOCTOSHHBIX MarHWTOB, JEHCTBUS MarHUTHOTO IOJIS
Ha TPOBOJHHK C TOKOM, CBOMCTBA JJICKTPOMAarHuMTa, CBOMCTBAa AJIEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (OpMYyIHpOBaTh MpPOBEpsSEMbIE MPEANOIOXKEHUs, COoOUpaTh
YCTaHOBKY U3 TMPEIJIOKEHHOTO O0OOpyNOBaHUS, OMHMCHIBATH XOJ OMbITA H
(opMyIMpOBaTh BHIBOJIBI;

*BBITIOJHATh NPSIMbIE U3MEPEHUSI TEMIEPATYpPhbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/lyXa, CHJIBl TOKA, HANpPSOKEHUS C HCIOJIb30BAHHEM AaHAJOTOBBIX MPUOOPOB U
JaTYNKOB (PU3NYECKUX BEIWYUH, CPAaBHUBATH PE3YyIbTaThl H3MEPEHHH C yd&ToM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH;

*[IPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKON BETUYUHBI OT
JIpYrol C HCIOJIb30BAHUEM TNPSAMBIX H3MEPEHUH (3aBUCHUMOCTh CONPOTUBIICHUS
NPOBOJHMKA OT €ro JUIMHBI, IUIOMIaJX TIONEPEYHOTO CEYEHHS U yIEIBHOTO
COINPOTHBIICHUS BEIECTBA MPOBOJHHMKA, CHJIBI TOKA, MAYIIETO 4Yepe3 MPOBOIAHHK, OT
HANpsDKEHUS Ha IMPOBOJHHMKE, MCCIIECIOBAHME IIOCIENOBATEIBHOTO M NapauIeIbHOTO
COCMHEHHI MPOBOJAHMKOB): IUJIAHUPOBATh HCCJIENIOBAHUE, COOMpATh YCTAaHOBKY U
BBITIOJHATh W3MEPEHUS, CIEMysl MPeIoKEHHOMY IUIaHy, (DUKCHPOBATH Pe3yJIbTaThl
MOJyYeHHOW 3aBHUCHUMOCTH B BHUAEC TaOmuI, W TpaduKOB, Je1aTh BBIBOJABI TIO
pe3yabTaTam HCCIeI0BaHNUS;

e[IPOBOJINTH KOCBEHHBbIE M3MEPEHUs (UINYECKUX BeIMUMH (yIerabHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, paboTa U MOIIHOCTb
AJIEKTPUYECKOTO TOKA): IUTAHUPOBATh HW3MEPEHHs, COOMPATh DKCIEPUMEHTAIHHYIO
YCTaHOBKY, CIEAys MPEII0KEHHOW HHCTPYKIIUH, U BBIYUCIIATH 3HAYCHUE BEITNYNHBI;

«CO0JII0/IaTh TIPABWJIA TEXHUKU O€30IMaCHOCTH IpHU padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

eXapaKTepU30BaTh MNPHUHLMIIBI  JCHCTBUS  M3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPON Ha WX OMHCAHMS (B TOM YHCIIE: CHCTEMa OTOTUICHUS
JIOMOB, TUTPOMETD, TTapoBasi TypOMHA, aMIIEPMETP, BOJIETMETP, CUETUNK IICKTPUUECKOM
OHEPrUM, DBJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeiIbHbIE AIEKTPONPUOOPHI
(mpumepsbl), SJEKTPUUECKUE TMPEAOXPAHUTENN, JJIEKTPOMAarHuT, 3JIEKTPOJBUTATEINb
MIOCTOSTHHOTO TOKAa), WCIONB3ysl 3HAHUA O CBOWCTBAX (U3WYECKUX SBICHUNA U
He00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

epaCMO3HaBAaTh TPOCTHIE TEXHUYECKUE YCTPOHCTBA W HM3MEPUTEIHHBIC
npuOOphl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JABUraTeIb BHYTPEHHETO CrOpaHHs, 3JEKTPOCKOI, peocTar),
COCTaBJISITh CXEMBbl AJIEKTPUYECKUX LIENEH C IOCIEI0BAaTEIbHBIM U NapajuleIbHbIM



COCIMHEHUEM  DJIEMEHTOB,  pasjinyasi  yCJIOBHbIE  O0O3HAYEHHUS  3JIEMEHTOB
ANEKTPUUYECKUX LIETIEH;

[I[PUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCIIONB30BaHUsl (PU3MUECKUX 3HAHWM B TOBCEAHEBHOM KU3HU ISl OOECHedeHHUs
Oe3omacHOCTH TIpH OOpalieHnd ¢ TpubopaMu M TEXHHUYECKHMMH YCTPOMCTBAMH,
COXpaHEHUs! 3JI0pOBbsI M COOJIIOJIEHHST HOPM JKOJIOTMYECKOTO TOBEICHUS B
OKpY’KaroUIEN Cpeae;

eOCYIIECTBIIATh NOHUCK HHPOpMarmu  (HU3HUUECKOTO  COJACpKaHUS B
HHTepHeTe, HA OCHOBE MMEIOIIMXCS 3HAHUM W IYTEM CPAaBHEHUS JONOJHUTEIIBHBIX
UCTOYHUKOB BBLICIATh HH(POPMAIIHNIO, KOTOpask ABISETCS MPOTUBOPEUUBON MM MOXKET
OBITh HEJIOCTOBEPHOI;

*HCIIOJIH30BaTh MPHU BBINOTHEHUH yUEOHBIX 3aJaHUN HAay4YHO--TIOMYJISIPHYIO
IUTEPATypy (U3UUECKOTO COJEpKaHMs, CIPABOYHBbIE MaTepUaibl, PECYpChbl CETH
WuTepHer, BiageTh NOpuéMamMH KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

eCO3/71aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHHUS,
000011as nHpOpMaLMIO U3 HECKOIBKUX MCTOUYHUKOB (PU3UYECKOTO COAEPIKAHUS, B TOM
yucie NyOJIMYHO MPEACTaBIATh PE3YJIbTAThl MPOEKTHOM WIM HCCIEI0BATENbCKON
JNEATEIIBHOCTH, IIPU 3TOM I'PAMOTHO MCHOJIB30BAaTh M3YYECHHBIM MOHATUMHBIM aIapar
Kypca (PU3MKH, COIPOBOXK/IATh BBICTYIUICHHUE NIPE3CHTALIUEH;

e[IPU BBIMOJHEHUH YYEOHBIX MPOEKTOB U HCCIENOBAaHUN (HU3HMUECKHUX
MPOLIECCOB pacHpesensiTh 00s13aHHOCTH B TPYMIE B COOTBETCTBHM C MOCTaBIECHHBIMHU
3ala4aMM, CIIEIATHh 3a BBIIOJHEHUEM IUIaHA JEHUCTBUM M KOPPEKTUPOBATH €ro,
aJICKBaTHO OLIEHHWBAaThb COOCTBEHHBIM BKJIaJ B JAESITEIBHOCTh TPYMIbl, BHICTPAWBAThH
KOMMYHHMKAaTUBHOE B3aMMOJICHCTBHE, IPOSBIISSA TOTOBHOCTh pa3peuiaTb KOH(DIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

eHCNOJIb30BAaTh  MOHATHUSA: CUCTEMA OTCUYETa, MaTepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOro IBWKEHMs, aedopmauus (ympyras,
IUIACTUYECKasl), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, LEHTP TSHKECTH, aOCOTIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPIOTO Tena,
paBHOBECHE, MEXaHMYECKHE KOJeOaHWs W BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTb U
JATHbHO30PKOCTh, CHEKTPHl HCIYCKAHWS W TOTJIONmeHMs, aibda-, Oera- W TamMma-
U3JIyYEHUs, U30TOIBI, I€pHAast DJHEPTeTUKA,;

epa3znuyaTh SBJIICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE MNPSIMOJUHEHHOE NBM)KEHHE, CBOOOJHOE MaJEHHUE Tell,
PaBHOMEPHOE [JBW)KEHHUE IO OKPYKHOCTH, B3aUMOJACHCTBHE TEJI, PEAKTHUBHOE
JIBUKEHHE, KoyieOaTelbHOEe IBMKEHHE (3aTyXalolMe M BBIHYXKICHHbIE KoJeOaHus),
PE30HAHC, BOJHOBOE JIBMKEHUE, OTPAKEHHUE 3BYKA, IPAMOJIMHENHOE PACTIPOCTPAHEHUE,
OTPaXEHUE U MPEIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE



0eyloro cBeTa B CHEKTP W CJOKEHHUE CIEKTPAJIbHBIX IIBETOB, JMCIEPCHsS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHENYATOTO CIIEKTpa U3ITyYEeHUs) TI0
OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
duznyeckoe sIBICHNUE;

epaClio3HaBaTh  MPOSIBICHUE  U3YYEHHBIX  (PUBMYECKUX  SIBJICHUU B
OKpyXaromeM Mupe (B TOM uuciae (PU3NYECKHE SBJICHHS B MPUPOJE: NPUIMBBI U
OTNUBBI, JBWKeHUE MaHeT COJIHEYHON CHUCTEMbI, PEAKTUBHOE JBUKEHHUE IKUBBIX
OpPraHU3MOB, BOCIPHUATHE 3BYKOB KUBOTHBIMHU, 3EMJIETPSICEHUE, CEUCMUYECKHUE BOJIHBI,
I[yHaMH, 3XO0, IIBETa TEJI, ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJTOrMYEecKOe ACHCTBUE
BUJIUMOTO,  YIBTPA(QHUOIETOBOTO M PEHTTEHOBCKOTO W3JIyYCHHM, €CTECTBEHHBIN
PaauOaKTUBHBIN (OH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IYUYECHHE MPUPOIHBIX
MUHEPAJIOB, IEUCTBUE PATUOAKTUBHBIX M3TyUYEHUNA HA OPTaHU3M YEJIOBEKA), MPU ITOM
MEPEBOJUTh MPAKTUYECKYIO 3a7ady B y4e€OHYIO, BBIJICNATH CYIIECTBEHHBIE CBOICTBA
(npu3Haku) (HU3NUECKUX SIBICHMII;

*ONUCHIBAaTh M3YYCHHBIC CBOMCTBA Tel M (DU3UUYECKUE SBJICHUS, HCTOIB3YS
bu3nUecKue BEJIMYMHBI (CPEAHsST U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JBH>)KCHUU, YCKOPEHHE, MEPEMEIICHHE, MyTh, YIJI0Bas CKOPOCTh, CHJIA TPEHUs, CUJa
YOPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOIrO MajJeHusl, BEC Tejia, UMIYJIbC Tela,
UMITYJIbC CHJIbI, MEXaHHUYeCKas padoTa MU MOIIHOCTb, MOTEHI[MAJbHASI SHEPrusi Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS HEPTUs CKATOW MPY>KUHBI,
KMHETHYECKasi YHEPTHUs, MOJTHAs MEXaHUYeCKas SHEPIus, EPUOJ] U 4acToTa KoJieOaHuH,
JUTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA4, CKOPOCTh CBETa, IOKa3aTelb
MPEJIOMIICHUSI Cpelibl), TIPU OMUCAHUU TPABUIBLHO TPAKTOBATH (PUBMYECKUNM CMBICI
WCIIOJb3YEMbIX BEJIMYMH, 00O3HAUEHUS W €AUHUIBI (PU3MUECKUX BEJIIMYMH, HaXOIUTh
bopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JIPYTUMU BEJIUYMHAMM,
CTPOUTH TpahrKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

eXapaKTepU30BaTh CBOMCTBA TeJ, (QPUIMYECKUE SBICHUS U IPOIIECCHI,
UCIIOJB3Ys 3aKOH COXPAHEHUS HHEPTrHH, 3aKOH BCEMUPHOTO TATOTCHUS, NPUHIUII
CyNepHo3ULIUA CHJI, IPUHLIMN OTHOCUTENbHOCTH ['anumnes, 3akoHbl HblOTOHA, 3aKOH
COXPaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUSI U MPEJIOMIICHUS CBETA, 3aKOHBI COXPaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCEJ MPHU SAEPHBIX PEaKLMIX, PU STOM J1aBaTh CIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMMKCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

¢OOBSCHATh (DU3UYECKHE TPOILIECCHI M CBOMCTBA TeJl, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBISBIATh TPUUMHHO--
CJICICTBEHHBIC CBSI3H, CTPOUTHh OOBICHEHUE 13 2—3 JJOTHYECKHUX IIaroB ¢ OMmopoi Ha 2—3
W3YYEHHBIX  CBOWCTBA  (DU3WYECKUX  SIBICHUM, (PUIMUECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

epelIaTh pacu€THHIC 3a/1aun (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHECHUH),
UCITIOJIB3YysI 3aKOHBI M (OPMYJIbI, CBS3BIBAIONINE (HU3UYECKUE BEITUYMHBI: HA OCHOBE
aHaju3a YCJIOBHS 3aJlaud 3allMChIBATh KPATKOE YCIOBHE, BBISBISATH HEAOCTAIOLIME WUIIU
M30bITOYHBIE JaHHBIE, BbIOMpPATh 3aKOHBI U (OPMYJIbl, HEOOXOJIMUMBIE JUJISl pEelIeHHUS,



IPOBOAUTHh pacdy€Tbl W  OLEHUBAThb PEATUCTHUYHOCTh IOJIYYEHHOIO 3HAYEHHUs
($u3NYECKOI BEINYNHBI;

epaclo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEIIUTh MpPU I[TOMOIIU
bu3nYECKUX METOJOB, UCIOJB3Ysl OMUCAHHE HUCCIIEOBAHMS, BBIICIATH MPOBEPSIEMOE
NPEINONIOKEHNE, OIEHUBATh MPABUIBHOCTh TMOPSAKA TPOBEACHUS WCCIEIOBAHMUS,
JIeJIaTh BBIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;

*IIPOBOAMTH OIBITHI IO HAOTIOACHHUIO (PU3UUYECKUX SIBJICHUM WM (PU3MUECKUX
CBOMCTB Ted (M3y4deHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPIUH,
3aBHCHUMOCTh TIEpHUOAA KOJICOaHWM TMPYKUHHOTO MAasTHUKa OT Macchl TIpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCHMOCTh OT aMIUIUTYAbl MalbIX KOJEOaHHIA,
OpSIMOJIMHEMHOE paclpOCTpPaHEHUE CBETA, pasjioKeHUE Oenoro cBeTa B CHEKTD,
U3y4YE€HHUE CBOWCTB M300pak€HUS B IUIOCKOM 3€pKajle U CBOWCTB HM300pakeHHUs
npeaMera B coOUparolieil JiH3e, HAOMI0JCHUE CIUIONIHBIX U JIMHEWMYaThIX CIEKTPOB
U3IIy4YEHHsI): CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY U3 H30BITOYHOrO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, (POPMYIHUPOBATH BBIBOJBL

*[IPOBOAMTH IPH HEOOXOJUMOCTH CEPHUI0 NPSIMBIX HW3MEPEHUH, ONpeneiss
CpeqHee 3HayeHHE H3MepsieMol Belu4YuHbl ((OKYyCHOE paccTosHuEe coOuparomen
JIMH3b1), 000CHOBBIBATH BHIOOP crioco0a 3MepeHus (M3MEPUTEITHLHOTO TPHO0pa);

e[IPOBOANTH HCCJIECNOBAHUE 3aBUCUMOCTEH (PU3MUECKMX BEIHYMH C
UCIIOJIb30BAaHUEM TPSAMBIX M3MEPEHUN (3aBUCUMOCTb IIYTH OT BpEMEHU IpHU
pPaBHOYCKOPEHHOM JIBJKEHHMM 0€3 HadallbHOM CKOpOCTH, Mepuoja KosieOaHMit
MaTEeMaTHYECKOTO MasiTHUKa OT JJMHBI HUTH, 3aBUCUMOCTU yTJia OTPAKECHHUS CBETa OT
yria majgeHus ¥ yria IpeloMJIeHUs OT yIJia MajeHHs): TJIaHUPOBaTh HMCCIIETOBaHUE,
CaMOCTOSITENILHO COOMpaTh yCTaHOBKY, (UKCHUPOBATh PE3yNbTAThl TMOTYyYECHHOU
3aBUCHUMOCTH (PU3UYECKUX BEJIMYMH B BUAE TAaOMUI U IpaUKOB, Ie1aTh BHIBOJBI IO
pe3yJbTaTaM MCCleI0BaHNUS;

e[IPOBOANTH KOCBEHHBIC M3MEpEeHHs] (U3HUECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOPEHHUE Tella IPU PaBHOYCKOPEHHOM JIBIYKEHUH, YCKOPEHHE CBOOOHOTO
naJieHus, KECTKOCTb MPYKUHBI, KOIPPUIMEHT TPEHUS CKOJbKEHUS, MEXaHHuecKas
paboTa ¥ MOUIHOCTh, YaCTOTa U MEPHUOJ KOJIeOaHUM MAaTeMaTU4YeCKOro U MPYXUHHOTO
MasiTHUKOB, ONTHYECKas CHJa COOHMparomied JIMH3bI, pPaJuOaKTUBHBIM  (OH):
IUTAHUPOBATh W3MEPEHHs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBINIOJHSTH
U3MEpEHMUs, CIIeAys TPEJIOKCHHON WHCTPYKIIMU, BBHIYUCIATH 3HAUYCHUE BEJIMYMHBI U
aHAJIM3UPOBAaTh IOJIYYEHHbIE pE3yJbTaThl € Y4YETOM 3aJaHHOM MOTPEIIHOCTH
U3MEpPECHUN;

«CO0JII0/IaTh NIPABUJIA TEXHUKU O€30IMaCHOCTH IpHU padore ¢ 1abopaTopHBIM
o0opy10BaHUEM;

epa3nMuaTh OCHOBHBIC TMPHU3HAKA M3YYEHHBIX (DU3HUECKUX MOJEIEH:
MaTepuajgbHas TOuYKa, aOCONIIOTHO TBEPAOE TEIO, TOUYEYHBIH HMCTOYHHUK CBETa, JIyY,
TOHKAs JINH34, TUTaHeTapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO S/1pa;



eXapAaKTEPU30BaTh MPUHLMIBI  JCUCTBUS  HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX ONMUCAHUA (B TOM YHUCIE: CIUIOMETP, NaTYUKU
MOJIOKEHUSI, PACCTOSIHUSI M YCKOPEHMUSI, paKeTa, 3XO0JIOT, OUKH, IIEPUCKOI, (poToarmapar,
ONTHUYECKHE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETP, Kamepa BuibCcoHa), UCHOJIB3YS
3HAHMSI O CBOMCTBAX (DU3UYECKUX SBICHUHA U HEoOXoauMble (PU3HMUYECKUE
3aKOHOMEPHOCTH;

*HCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTMYECKHUX MPOLECCOB MPU PELICHUU
y4eOHO--TIPaKTUYECKUX 3a]a4, ONTHYECKHE CXEMBI Ui MOCTPOCHUS M300pakeHUil B
IJIOCKOM 3€pKajie U COOMPAIONIEH JINH3E;

[I[PUBOAUTH MPUMEPHI (HAXOAUTH HHGOPMALINIO O MPUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHMM B IOBCEJAHEBHOM MKU3HU [UIsl OOeCHedeHus
0e30macHOCTH TMpu oOOpamieHud ¢ NOpudoOpaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs! 3JI0pOBbsI M COOJIIONECHHMS HOPM 3KOJIOTMYECKOrO TOBEICHUS B
OKPY’KAIOIIEH CPELE;

*OCYIIECTBIIATh NOUCK HH(pOpManMu  (HU3MUECKOTO  COJAEp)KaHUS B
WuTepHere, caMoOCTOSTENbHO (HOPMYNHUPYsl TOUCKOBBIM 3alpoc, HAXOIUTh IyTH
ONpEJENeHHUs] JOCTOBEPHOCTH TOJYYEHHOM HH(OpMAlMM Ha OCHOBE HMMEIOIINXCS
3HAHWI U TOTOJHUTEIBHBIX UCTOUYHUKOB;

*HICIIOJIb30BaTh NP BBINOJHEHUHM YYEOHBIX 3aJaHUN Hay4HO--TIONMYJISIPHYIO
auTepaTypy (U3MUECKOro COJIEpXKaHHs, CIpaBOYHbIE MaTepuaibl, PECypChl CETH
WuTepHer, BiageTe NOpuéMamMd KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

¢C03/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOLIEHUS HA OCHOBE
uH(OpMAIIUU U3 HECKOJbKHX HCTOYHUKOB (DU3HUECKOTO COAEpNKaHUsS, ITyOJIMYHO
IIPEACTABIIATh PE3YJIBTATHl MPOEKTHOM WM HCCIEN0BATEIBCKOW JAESITENBHOCTH, IPU
3TOM TPaMOTHO MCIIOJb30BaTh U3YUYCHHBIN MOHITUWHBIN alliapaT U3y4yaeMoro pasziena
GU3MKK W CONPOBOXKAATh BBICTYIUIEHUWE TMpE3eHTAalMel ¢ y4€TOM OCOOEHHOCTEM
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETHAMHBL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHust TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 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 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE 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 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pa3zgea S. KBanToBbI€ siBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

IHOYPOYHOE INIVIAHUPOBAHUE 7 KIIACC

Koau4yecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Konrpoubusie  IIpakruyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 ®du3uka — Hayka o npupoje. SABieHus 1
MIPUPOJIBI
2 dusnyuecKkue sIBICHUs
Ou3nyecKkue BEINYMHBI U KX U3MEPECHHE
Ypok-uccredosanue "Hszmepenue
4 memnepamypsl npu NOMOWU HCUOKOCHHO20 1 1
mepmomempa u oamyuxa memnepamypot”
MeTtop1 HaydHOTO TO3HaHUS. OnrcaHue
. . bubmuorexa [JOK
5) (U3HYECKUX SBICHUN C TIOMOIIBIO MOJICIICH. 1
https://m.edsoo.ru/ff09f72a
Cmapmosas ouaznocmuka
VYpok-uccnenosanue "lIpogepka cunomeswi:
6 0aIbHOCMb NONEMA WAPUKA, NYUJEHHO20 1 1
20pU30HMAanIbLHO, mem OonbUle, yem Oonbue
svicoma nycka"
Crpoenue BemiectBa. ONBITHI,
7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff09fe0a
BeIIeCTBa
8 JIBr>keHne 4acTHI] BEIISCTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenosanue « Onvimol no
9 HAO00eHU MeNni08020 PACUUPEHUs 1 1
2a306»
10 ArperaTHbIe COCTOSIHHS BEIIECTBA
11 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI. 1 bubnnorexka [JOK



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

O6o6muienue no pasneny «lleppoHauanbHble
CBEJICHHUS O CTPOCHUU BELIECTBA»

https://m.edsoo.ru/ff0a0378

Mexanundeckoe aBr>xeHue. PaBHomepHoe u

bu6mmoreka [IOK

12 HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubnnoreka [HOK
13 CKopocT®. EAMHHLL CKOPOCTH https://m.edsogru/ff0a079c
14 Pacuer nyt ¥ BpeMEeHM IBUKCHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubnnoreka [HOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN https://m.e dsogru /£1080¢10
16 ILnorHOCTH BeliecTBa. Pacuer maccol 1 bubmuorexa [JOK
o0beMa TeJa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota « Onpedenenue
NJIOMHOCMU MEEPO020 meay»
18 Pemenue 3amaq mo teme "[lmoTHOCTH bu6mmoreka [IOK
BewlecTra" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «M3yueHue
20 3aBUCUMOCTH pacTshkeHUs (edopMarn)
MIPYXUHBI OT MIPUIIOKEHHOUN CHUITBI»
21 [[“IBnenue TsroTenus. Cuia TSXKEeCTH
CBsi3b MEX]y CUJION TSKECTH U MaCCOH
22 tena. Bec Tena. Pemenue 3amay 1o reMe bubmmorexa [IOK
S — https://m.edsoo.ru/ff0al1778
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubmuoreka [IOK
du3nuecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bubnnorexka [JOK
24 Hsmepettite ciut. JlnamoMeTp https://m.edsogru/ff0a18cc
25 Bec tena. HeBecomocTh bu6nmoreka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

https://m.edsoo.ru/ff0al778

CrnosxeHue IByX CUJ, HallpaBJIEHHBIX 10

bubmuoreka [JOK

26 OJIHOM npsiMOM. PaBHOAENCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
97 Permrenue 3agad mo reme
"PaBHoneiicTByromas cui"
98 Cuita TpeHus u e€ Bubl. TpeHue B mpupoze bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHnue
29 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHUSI OT bubmumoreka [IOK
CHUJIBI TaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIIUXCS TOBEPXHOCTE»
30 Pemenue 3agau Ha onpeneneHue
PAaBHOJECHCTBYIOLIEN CHIIBI
Pemenue 3anay no Temam: «Bec Tenay,
31 «I"paduyeckoe n300paKCHUE CHUIT», bubmorexa LHOK
. https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOACHCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
39 «MexaHnueckoe JBIKeHuey, «Macca,
IJIOTHOCTBY, «Bec Tenay, «['padudeckoe
n3o0paxeHue cuimy, «CHIIbI»
33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmoreka [IOK
YBEJIMYECHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a bubnmnorexa [JOK
OT 00BbEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPIBIMU TEIAMH, bubmuorexa [JOK
JKUIKOCTSIMU U razamMu. 3akoH [Tackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHWE B AKUJKOCTH U Ta3€, BBI3BAHHOE bubnuorexa [JOK
JIEHCTBUEM CHIIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amaa mo teme «/laBnenue B bubmuorexa [JOK

’KHIKOCTH U rase. 3axkoH Ilackaims»

https://m.edsoo.ru/ff0a2826
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bubmuoreka [JOK

38 Coobwaiompecs cocynkl https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBOM )KHMAKOCTHBIN
Hacoc
41 ATmochepa 3eMiIH U IPUIKHBL € bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Boznyxa. ATMocdepHOe 1aBlieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHoro aaBiieHus. OnbIT bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO TaBJICHHS OT bubnuorexa [JOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoua. AtmocdepHoe bubnnorexa [HJOK
JIABJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anaq mo Teme " AtmocdepHoe
naBieHue"
eiiCTBHE KUJKOCTH U Ta3a Ha
47 fOFpY)KeHHOC B HUX TeJ0. ApXuUMeoBa bubmmorexa [OK
https://m.edsoo.ru/ff0a3276
cuIia
Jlaboparopnast pabota «Ornpezaenenue
48 BLITaJII)KI/IBEIom:ﬁ CHUIBI, I[e;cmy}omeﬁ Ha bubmorexa LHOK
https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B JKUJIKOCTbH)
JlabopaTopHas paboTa 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH Beca TeJa B bubnuorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTh https://m.edsoo.ru/ff0a3514
4acTH Teay
50 [TnaBanue Tea bubmorexa HOK

https://m.edsoo.ru/ff0a3a96
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JlaGopatopHnas pabora "KoHcTpynpoBaHue

ol apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKHU U 1
omnpeaeseHue e€ rpy30noabEMHOCTH"
Pemenue 3anau no remam: «llnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBnenue bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEPJbIX TEJ, )KUJIKOCTEU U Ta30B»
53 KontponbHas padota mo teme «/laBienue
TBEPABIX TEJ, )KUAKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
= MomrocTs. EAuHHIE MOMEOCTH https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccienoanue "Pacuét MOIIHOCTH, 1
pa3BUBaEeMOM MpHU MOIBEME IO JecTHUIlE"
57 IIpocteie Mexanu3mel. Peryar. PaBHoBecue
CHJI Ha pblyare
Preruaru B TexHuke, OBITY U IPUPOJIE.
58 JlaGoparopras pabota «};/Iccnpeﬂl()maﬂne 0.5 bubmmorexa [JOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3agau mo reme «Y clioBus bubmuorexa [JOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neiictpust
60 MexaHusMa. JlabopatopHas pabota 0.5
«M3mepenne KI1/] HakIOHHON MIOCKOCTH»
61 Pemenue 3amaa mo teme "Pabora, bu6mmorexa [IOK
MomHocTth, KIT/" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusi. Kunernueckas u bubnmnoreka [JOK
MMOTEHINATBHAS SHEPTUS https://m.edsoo.ru/ff0a4252
N bubmuorexa [JOK
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUun

https://m.edsoo.ru/ff0a4360
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YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIBHOE ONPENEICHHE

64 W3MCHCHHUS KHHETHUYECKON 1 1 1
MOTEHITUATBLHOW SHEPTHH MPU CKaThIBAHUU
Tena 1o HaKJIOHHOM II0CKOCTH"
65 KonTponpHas padora no Teme «Pabora u 1
MOILHOCTb. DHEPIUsI»
66 PesepBHbIit ypok. Pabora ¢ TekcTamu mo 1 bubnnoreka [HOK
Teme "MexaHnnueckoe IBUKeHHe" https://m.edsoo.ru/ff0adee6
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBineHue TBEPABIX TEII, KUIKOCTEH 1 1 bubnmorexa LOK
" https://m.edsoo.ru/ff0a4ffe
rasoB
68 PesepBHblil ypok. Pabora ¢ Tekctamu 1o 1
teme "Pabota. MontHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontposabubie IlpakTuuyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHHIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 JKHUJIKOTO U Ta3000pa3HOro COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
bubmuorexa [JOK
5 Kpucrannuyeckue u amopdHsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530
7 TeryoBoe paciiupeHue U cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIEpaTypsl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBHXKEHHS 1
YaCTHUIL
9 Buyrpennss sueprus. CriocoOsbl 1 bubnnorexka [JOK
U3MEHEHUS BHYTPEHHEW DHEPruu https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Bunas Tenmonepenaun 1
A pel https://m.edsoo.ru/ff0a6412
11 Ypok-koH(pepeHumst 1 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5530
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"llpaxmuueckoe ucnovzosanue
MeNnI08bIX CEOUCME 8euiecms U
mMamepuanos 8 yensx
anepeocoepedxcenus”

https://m.edsoo.ru/ff0a65c0

KonnuectBo TemioTel. Y aenpHas

bubmuoreka [JOK

12 TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIUIOBOTO OanaHca. bubnnoreka [HOK
TemooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "Uccneoosanue senenus bubmuorexa [JOK
menyioooMeHa npu CMeuu8arHuu https://m.edsoo.ru/ff0a6a98
X0JI00HOU U 2opseli 600bl"
Pacuer konuuecTBa TEIIIOTHI,

15 HEOOXOAMMOTrO JIJIsi HarpeBaHMs Teya
Y BBIJICSIEMOTO UM TPU OXJIAXKICHUN

16 JlabopatopHast pabota "Onpeoenenue bubnuorexa [JOK
YOenbHOU menioemkocmu eeujecmea’” https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnmnorexa [JOK
CrOpaHHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u OTBEpAECBaHHE

18 KPUCTAJUIMYECKUX TeJl. Y IeNIbHAs bubmmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIaBJICHUS
JlabGopatopHast paboma "Onpedenenue bubnuoteka [JOK

19 .
VOelbHOU meniomsl niasieHus 1oa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubmuoreka [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas TemioTa

21 napooOpa3oBaHUs U KOHJCHCAIUH. bubnuorexa [IOK

3aBUCHUMOCTb TEMIIEpaTyphbl KUIIEHUS
OT aTMOC(EePHOTO JTaBIECHUS

https://m.edsoo.ru/ff0a786¢
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22

Brnaxuocts Bo3ayxa. Jlabopamopuas
paboma "Onpedenenue
OMHOCUMENbHOU 81ANCHOCMU
6030yxa”

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

23

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

24

25

26

[TpuHIMIBEL PAOOTHI TETLIOBBIX
neurareneif. [lapoBast TypOuHa.
J{BuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro gBurarers.
TensoBrle ABUTATEIN U 3alllATa
OKpYKaroIEel Cpebl

3aKOH COXpaHEHHMS U IIPEBpaIICHUS
SHEPryHU B TEIJIOBBIX Mpolieccax

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "TernnoBble SIBICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUI
BerecTna"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas padora no teme
"TemnoBele sBIeHNA. 3MeHeHne
arperaTHBIX COCTOSIHUH BeriecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

30

9HeKTpH3aL[H$I TCII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

Ypox-uccneoosanue "Inexmpusayus

men uHOyKyuel u npu
conpuxocHoseHuu"

31

B3anmopeicTere 3apsyKeHHBIX Tell.
3akon Kymnona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIeKTPUUIECKOE TOJIE.
HanpsskeHHOCTB IEKTPUYECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a
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nosist. [lpunnun cynepno3uuun
BJIEKTPUYECKUX TOJIEH

Hocurenu snekTpuueckux 3apsiioB.

33 OnemenTapHbii 3apsin. CTpoeHne
aToma

34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH bubnnoreka [HOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1ay Ha nprUMEHEHUE bubmuorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0

36 cymecTBoBaHus. MIcTOUHUKN bubmorexa LHOK

ym ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUICCKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa LHOK
p https://m.edsoo.ru/ff0a96hb2
Ypok-ucciaenoBanme "/Jericmsue

38 INEKMPULECK020 NOJISL HA NPOBOOHUKU 1
u ousnekmpuxu"

39 DJIEKTPUUYECKHI TOK B METaIJIaX, bubnmnoreka [JOK
JKHJIKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyueckas 1enb U €€ COCTaBHbIE
4acTH
Cwuiia Toka. JlabopatopHas pabora

41 "Uzmepenue u pe2ynuposarnue Cuibl 0.5 bubmmorexa [OK

P peeytip ' https://m.eds00.ru/ff0a8bd6
moxa
DIIEKTPUYECKOE HAIPSKEHNE.

42 Bonsr™metp. JITabopatropnas padoTa 05 bubnmnoreka [JOK
"Hsmepenue u pecynupogarue ' https://m.edsoo.ru/ff0a9e14
Hanpsocenusn”

43 ComnpoTuBieHUE TPOBOJHUKA. bubnmnoreka [JOK

Y nenpHOE COIMPOTUBJICHUEC BEUICCTBA

https://m.edsoo.ru/ff0aa738
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JlaGopaTtopHas pabora "3asucumocmo
INEKMPUYECKO20 CONPOMUBTEHUSL

bubmuoreka [JOK

44
NPOBOOHUKA OM €20 OJIUHbL, NAOWAOU https://m.edsoo.ru/ff0aa738
nonepeuno2o cevenus u mamepuana”
3aBUCHUMOCTH CUJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa 1 ydacTka bubmmorexa [JOK
P ' U Y https://m.edsoo.ru/ff0aad4a
enu
JlaboparopHas paboTa
"Hccredosanue 3a8UcCUMOCmU CUTbL
46 MOoKa, udyuje2o uepes3 pe3ucmop, om bubmmorexa LIOK
 Hovt pesp P: https://m.edsoo.ru/ff0aa04e
CONpoOmuIeHUs pe3ucmopa u
Hanpsoicenusi Ha peucmope”
47 [TocnenoBarenpHOE U apalIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabGopatopHuas paboma "llposepra
NPAasUNa CLONCEHUS HANPINCEHUL NPU bubnnoreka [JOK
48
nOCNe008amenbHOM COCOUHEHUU 08X https://m.edsoo.ru/ff0aaa58
pe3ucmopog”
JlaGopatopHas pabota "lIposepka
49 npasuia Oisi CUibl MOKA Npu bubnuoreka [IOK
napanienibHoOM coeOUHeHUU https://m.edsoo.ru/ff0aadle
pe3ucmopog”
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa Juist a3J1131/Iquro bubmmorexa [OK
AP https://m.edsoo.ru/ff0aaf8a
COETMHEHUS IPOBOIHUKOB
51 PaboTa 1 MOIIIHOCTB ANMEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaboparopHas padota "Onpedenenue
PATOpHasp P bubmuorexa [JOK
52 pabomul u MOWHOCMU

aniekmpuiecko2o moka"

https://m.edsoo.ru/ff0ab3e0
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DneKTpUYecKHe e U MoTpeouTenu

53 DJIEKTPUYECKOM SHEPTUH B OBIT bubmorexa [IOK
P P v https://m.eds00.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka K KOHTPOJILHOU padboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/bl.
54 3apsoKeHHBIE Tela U UX bubmorexa [IOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [locTosTHHBIN
3NIEKTPUYECKUM TOK"
KonTtponbHast pabora o Teme
"DIeKTpUUECKHE 3apsiIbl.
55 3apsiKeHHBIE TeJla U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoercTBus. [TocTosTHHBIH
SJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aHUMOCHUCTBHC
57 Ypok-ucciaenoBanme "Mzyuenue 1 bubnnoreka [JOK
nonet NOCMOSHHBIX MacHUmMos" https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe noje. MaroHuTHoe 1oJie
bu6mmoreka [IOK
58 3eMJId U ero 3HaUCHHME I )KM3HH Ha
https://m.edsoo.ru/ff0acOba
3emite
OmneiT OpcTena. MaruuTtHoe nose
59 3JIEKTPUUECKOT0 TOKa MarHuTHOe bubmorexa HOK
P https://m.edsoo.ru/ff0ac1d2
MoJIe KaTyIIKA C TOKOM
[IpumeHeHHE PIEKTPOMArHuTOB B
60 TexHuke. Jlabopamopnas paboma 05 bubnuoteka [JOK
"U3yuenue oeticmeusi MA2HUMHO20 ' https://m.edsoo.ru/ff0ac74a
nOJs HA NPOBOOHUK ¢ moKom"
DNEKTPOBUTATEIH TIOCTOSITHHOTO
bu6nmoreka [JOK
61 ToKa. Mcrons3oBanue

BHeKTPOJIBI/IFaTeJIeﬁ B TEXHHUYECCKUX

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
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

YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpyrpoBaHue 1 U3y4yeHUE
paboTHI dNIeKTpoABUTATENIS "

62

Omnbitel @apazes. 3akoH
3JICKTPOMArHUTHOW MHTYKIIUH.
[IpaBuio Jlenna

63

Onexrporerepatop. CriocoObt
MOJTyYEHUS DIIEKTPUICCKOM SHEPTUH.
DIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPruu

64

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIeKTpUIECKHe U
MarHUTHBIC SIBJICHHS"

65

66

KonTponbhas pabota no Teme
"DIeKTpUUECKHE U MATHUTHBIE
sBICHUS"

PesepBHslIit ypok. Pabota ¢ Tekctamu
1o teme "TenoBsie sABICHUS"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

Pesepsublit ypok. PabGota ¢ Tekctamu
o teme "[locTosTHHBII
JNEKTPUYECKUH TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

Pesepsubliit ypok. PabGorta ¢ Tekcramu
o teme "MaraurtHeie sBiaeHusd"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

145



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpedenenue

7 VCKOpeHUs mena npu 1 1 bubnmnorexa [JOK
DPABHOYCKOPEHHOM OBUNCEHUU NO https://m.edsoo.ru/ff0adb18
HAaK10HHOU naockocmu"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroea. Saxon Iyxa im0tz
16 Pemenue 3anau no teme «Cuna
YIIPYTOCTH
17 JlaboparopHnas pabota « Onpeoenenue bubnnorexa [JOK
AHCECMKOCMU NPYIHCUHBLY https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas paborta "Onpeoenenue bubmmnoreka HOK
K03 Puyuenma mpenus ckonvocenus” https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

HaacHus

Ypok-kongpepenuua "/lsuocenue men

23 B0KpY2 2paAsUMAayUOHHO20 YeHmpa
(Conneunasn cucmema). I anaxmuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OChIO BPAILICHHUS
27 Mowment cuisl. LenTp TspKECTH
98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHn4ecKoe IBUKEHUE bubnmorexa IOK
. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa [JOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTIIPyroe u bubmorexa HOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 Ypok-koudepennust "Peakmusroe



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

osuoiceHue 8 npupode u mexuuxe"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa LIOK
P B https://m.edso0o.ru/ffob0a84
PaboTa cHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTopHas padota «Onpedenerue
36 pabomwl cuibl mpenus npu
PABHOMEPHOM 0BUIICEHUU mella NO
20pU30OHMANLHOU NOBEPXHOCUY
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabora «/3yuenue bubmmnoreka HOK
3aKOHA COXPAHEHUS IHEPSUU) https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBINA
MasiTHUKH
Ypok-ucciienoBaHue «3as8ucumocmeo
44 nepuooa KoneoaHutl Om Hcecmrocmu Bubmmorexa [IOK
P https://m.edsoo.ru/ff0b197a
NPYHCUHBL U MACCHL 2PY3AN»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIEOaHUsIX



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

46

Jlaboparopnas padota « Onpedenenue
uacmomsl U nepuooa Koaebanuil
NPYIHCUHHO20 MASIMHUKAY

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabota «lIposepra
He3a8UCUMOCMU NepUuodad KoaeOaHull
2py3a, N0OBEUEeHHO20 K HUMU, Om
maccol epy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJaHBL. CBOWCTBA
MexaHu4yecKux BOJH. [IpogosbHbIe 1
MOTNIEPEUHBIE BOJIHBI

Ypok-kongpepenyua "Mexanuueckue
B0JIHbL 8 MEEPOOM melle.
Ceticmuueckue gonHwvl"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

Ypoxk-ucciaenosanue "Habnrooenue
3a8UCUMOCMU BbICOMbL 36VKA OM
yacmomst”

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypox-koudepenuus "Viompaszeyx u
ungpazeyx 6 npupode u mexruxe'"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOUM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras paboTa mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"



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

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-kondepenuus "lllkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Ypok-ucciaenopanue "Hzyuenue
P . Y bubnuorexa [IOK
59 CBOUCMNE INEKMPOMALHUMHBIX BOJIH C
., https://m.edsoo.ru/ffOb2c6c
NOMOWbI0 MOOUTbHO2O MeNedhOHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko ZI():TI) cBeTa Bomrl)osme CBOICTBa bubmorexa HOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acrpoCTpaHEHUE CBETa. 3aTMEHUS bubmorexa HOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHHs CBETa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa OK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubmmnorexka HOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[ToytHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHas pabora "Hccredosanue



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

3aeucumocmu yena npeiomieHus
€6emo6020 1y4a om y2i1a naoenus Ha
eparuye "6030yx-cmexno""

Ypok-koudepenuus "Hcnonvzosanue
NOTHO20 BHYMPEHHE20 OMPANCEHUSL:

67
€6emo8o0bl, ONMUKOBONOKOHHAS
ces3v"
bubnunorexa LIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffOb3F2c
. bubnuorexa [IOK
69 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/fob4dda
JlaGopatopHnast pabota "Onpedenenue
70 gboxylc)ﬂoeg pacmeﬂHuﬂ u 5nmuqea<od bubmmorexa [IOK
y https://m.edsoo.ru/ff0b4206
cunvl cobuparoweri 1un3ol"”
7 Ypok-koudpepenuus "Onmuueckue bubnnoreka [JOK
JIUH308ble npubopovl” https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenuus "Jepexmoi
spenus. Kak coxpanums 3penue”
Paznoxenue 6e10ro cBeTa B CIEKTP.
74 OmneiTel HetoToHa. Croxenue bubnmnoreka HOK
CIEKTpaJIbHBIX UBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
CBeTa
JlaGopatopnas pabora "Onvimsi no
pasnosicenuro 6enozo ceema 6 CHeKmp Bu6morexa LIOK
75 U BOCNPUAUIO YBemMa NPeoMemos npu

UX HabOOeHUU Yepe3 Yeemosvle
dunompor”

https://m.edsoo.ru/ffOcOe2a



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

Ypok-npakrukym "Boinogule

76 ceolicmea ceema. OUCnepCcus,
unmepghepenyus u ouppaxyus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve U MOTJIONICHUE CBETa
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [JOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypoxk-npakrukym "Habarwooenue bubnnorexa [JOK
80
cnekmpog ucnyckanus'" https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koHpepeHuust
86 ”]?a()uoakmq:te[;bleuum yenusi 8 bubmorexa LOK
Y . https://m.edso0.ru/ff0c2126
npupooe, meouyune, mexHuKe
Snepubie peaknmu. 3aKOHBI
87 ccjlx paHeHESI 3aHs1 OBOT'O M MAacCOBOT'O bubmorexa [TOK
P PAR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3apau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun ConHua v 3BE311
Ypok-kongpepenyusa "Snepuas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBantoBsie siBneHus"

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsbI€ siBeHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpEeHue, 060061IEHNE.
Jlabopamopusie pabomul no Kypcy
"Bzaumodeticmeue men"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aJ1a4 110
teme "TeruoBbie mporecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0mmenue. Pemenune
pacUYeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TerioBsix nqurarenei"

IToBTrOopenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3a]1a4 110
teMe "KIIJI[ anekTpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



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

[ToBTOpenue, o6o0mIeHNE.

bubnunoreka LIOK
%8 {’7a60p amopnbole p aéfmbl norKpey 1 1 https://m.edsoo.ru/ff0c2c52
Ceemosvie saenenus
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 TeMme "CBeTOBEBIE 1 bubnuorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®duzuka, 7 knacc/ [eppimkua A.B., OO1ecTBoO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTBHIO «M31aTENbCTBO «DK3aMEH
®dwusuka, 8 kimacc/ [lepeimkua A.B., OO1mecTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemieHue»
dusuka, 9 xknace/ [lepeimkua A.B., I'ytauk E.M., O61mmecTBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY»; AKIIHOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»
» Gusuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKiinoHEpHOE 00IIIECTBO
«3marensctBO «lIpocBemienre»
» ®usuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AkiimoHepHOE 00I1IECTBO
«3marensctBo «lIpocsemienue»
» dusuka, 9 knacc/ [epoimkun U.M., I'yrauk E.M., UBanos A.U., [lerpoBa

M.A., Akinoneproe obmectBo «M3natenscTBo «IIpocBernieHues

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
®uszuka. Peanmmzarus tpedboBannii ®I'OC ocHOBHOTO 00IIIETO

oOpazoBaHus: MeToanueckoe nocodue ans yuutens / A. YO. Ilentun; nox pen. I



C. Kopanepoii. M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHMUs
PAOy, 2022. 53 c.: un. ISBN 978-5-6049067-3-6

Hukudopos I'.T"., Ileatun A.1O., [Tonosa I''M.; nox pen. A.1O.
[lentuna. M3yueHue pu3nku Ha OCHOBE HAy4YHOT'O METO/a MO3HAHUS. KJlacc:

MeTroamueckoe mocodue — M.: Jlpoda. 2019. 235 ¢

EcTecTBeHHO-Hay4YHasi TpaMOTHOCT : COOPHHK TaJIOHHBIX 3a/laHui. Brimyck
2: yueOHOe rocobdue aiisa obmieodpazonaten Heix opranu3za uid / I'. C. KoBanesa,
A. 1O. Ilentun, H. A. 3arpanuunas u 1p.; nog pea. I'. C. Kosanesoii, A. 1O.
[lentuna. — M. ; CII6.: [Ipocsemienue, 2021. — 143 c.

EcTtecTBeHHO-HayuYHasi TPaMOTHOCT : COOPHUK TaJOHHBIX 3aJaHuii. Beimyck
1: yueGHOe mocobue st obmeoOpazoBaten Heix opranu3a uid / I'. C. KoBanesa,
A. 1O. Ilentun, E. A. Huxku oBa, I'.I'. Hukudopos; nox pen. I'. C. KoBanepoi, A.

1O. Ilentuna. — M. ; CII6.: IIpocBenienue, 2021. — 95 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

LearningApps.org — 6ecriiathlii udpoBoii pecypc, MO3BOJISIONINI B UTPOBOM
dhoMe oCyIIeCTBISATh 0000IIIEHNE U3YYEHHOT0 MaTepraia U KOHTPOJIb 3HAaHUH.
Pecypc comepkuT 601b110€ KOJTUIECTBO TOTOBBIX 3a/IaHUi U MPEAOCTABIISICT
BO3MOXKHOCTh 3apPETUCTPUPOBAHHBIM MOJIb30BATENIAM CO3aBaTh 3a/1aHU.
Pexxum noctyna: https://learningapps.org/register.php .

2 HoBast OTKpbITast SHIUKIIONIETUS
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D
0%BA%D0%B0

3 Yuurensckuii noptas. Meroauueckue MaTepuaisl o (pU3uKe U1 aCTPOHOMUU
https://www.uchportal.ru/load/38

4 Bce o Hayke B MockoBckux mikoinax http://nauka.mosmetod.ru/



https://learningapps.org/register.php
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://www.uchportal.ru/load/38
http://nauka.mosmetod.ru/

5 NnTepakTuBHBIEC Ja00paTOpHbIE pabOTHI MO (HU3HKE
http://seninvg07.narod.ru/004_fiz_lab.htm

6 Ousnueckuit knacc. dusuka 115 CTapIIEKIACCHUKOB U HE TOJIBKO.
https://fizclass.ru/

7 Ob6pa3oBarenbHas 3kocrucTeMa B3nanus https://vznaniya.ru/

8 Ionurexamyeckuit My3eit https://polymus.ru/

9 T'ocynapctBeHHbIN My3eit kocMoHaBTHKH uM. K. J. [{uonkoBckoro.

BupryanbHsie

nporyiku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

10 My3eit KoCMOHAaBTUKH. BupTyaiibHasi SKCKypcus
https://russia360.travel/things-to-do/msk/Museums_gall/memorialnyy-muzey-
kosmonavtiki/

11 https://content.edsoo.ru/lab/subject/2/

12 https://base.garant.ru/6149416/

13 https://ohrana-tryda.com/fizika
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