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HHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3uKe Ha YPOBHE OCHOBHOrO OOIIEro OOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
IOJIOKEHUH M TpeOOBaHMN K pe3ysibTaTaM OCBOCHMs Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTesIbHOM
nporpammel, npeactaBieHHbIX B PI'OC OO0, a takxke ¢ yuérom denepalbHON pabodeid MporpaMMbl
Bocriutanus u Konuenimu npenonaBanus yaeoHoro npeamera «Dusukay.

Conepxanue mporpamMmbl 1O (u3MKe HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOH
IPaMOTHOCTH 00YyYaroIIMXCsl M OPraHU3alUI0 N3yuyeHus (PU3MKU Ha JIeATeIbHOCTHON OCHOBE. B mporpamme
1Mo (GU3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4ueOHOro mpeamera B peanm3anuu tpeboBanniit ®I'OC OO0 x
IUIAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yJIbTaTaM O0yuYeHUs, a TaKKe MEXIPEIMETHBIE CBS3H
€CTECTBEHHO-HAYUHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 0Opa30oBaHuUsI.

IIporpamma no ¢u3uke ycTaHaBIMBAET pacupezeseHue yueOHoro Mmarepuania 1o rojgam odyueHus (1o
KJ1accaM), IpeylaraeT NpuMepHYyIo IOCIE0BATEIbHOCTh U3yUEHHs TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHS
IIPEIMETHOTO COIEpKAHUSI U yUETE BO3PACTHBIX OCOOEHHOCTEHN 00yUaroInXcs.

[Iporpamma mo ¢usuke paspaboTaHa C IETbIO OKa3aHUS METOJAWYECKOH MOMOINM YYUTEI0 B
co3JlaHuM paboueil MporpamMmsbl 10 y4eOHOMY IIpeIMETY.

du3snKa SBISETCS CUCTEMOOOPA3YIOLIMM Ul €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, TOCKOIbKY
(du3nvecKre 3aKOHbI JIS)KAT B OCHOBE MIPOIIECCOB M SBJICHHA, U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMUEH
u (usnyeckoil reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA, MPEIOCTABISET
HauOosiee sicHble OOpas3lbl MPUMEHEHHs HAy4dHOTO METOAa IO3HaHUs, TO €CThb croco0a MOJydYeHHs
JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIIAaBHBIX 337a4 (U3UYECKOT0 00pa30BaHUS B CTPYKType OO0IIero oOpa3oBaHHs COCTOUT B
(hOopMHpPOBAHNYN €CTECTBEHHO-HAYYHOU TPAMOTHOCTH U HHTEpEca K HayKe Y 00yYaroIuXcs.

N3yuenue ¢puznku Ha 6a30BOM ypOBHE MPEAINOJIAraeT OBIAJCHUE CIEAYIOIIUMU KOMIETEHTHOCTMH,
XapaKTEepU3yIOLUIMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTD:

® Hay4HO OOBSICHSTH SIBICHUS;

® OIIEHUBATh U IOHUMATh 0COOEHHOCTH Hay4YHOTO UCCIIEI0OBaHMS;

® MHTEPNPETUPOBATh JAHHBIE M HCIOJIB30BATh HAy4YHBIE JOKA3aTEJIbCTBA JUIS IOJY4YECHHS
BBIBOJIOB.

Ienn n3ydeHus (U3MKU Ha ypOBHE OCHOBHOro 00miero oOpas3oBaHus ompeneneHsl B KoHuenuu
npenoaaBaHus yueOHoro npeamera «dusuka» B 00pazoBaTenbHBIX opranuzanusax Poccuiickoit @enepanun,
peayn3yIoluX OCHOBHBIE 0O0IIe00pa3oBaTeabHble MPOTpaMMbl, YTBEpKIEHHOW pemeHueMm Komneruu
MunucrepcTBa npocserienus: Poccuiickoit denepanyu (mporokoi ot 3 aekadps 2019 r. Ne ITK-48H).

Hean n3yyenus pU3nKu:

e [puUOOpPETeHHE HUHTEpeca U CTPEMJIEHUS OOydYaroIIMXCsl K HAy4HOMY H3YyYEHHUIO TPUPOADI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® pa3BUTHE NPEJCTABICHUNH O HAYYHOM METOJ]le TO3HaHMUS U (OPMUPOBAHHME HCCIIEIOBATEIHCKOTO
OTHOIIECHHUS K OKPY’KAIOLIUM SIBJIICHUSIM;

e (opmHupoBaHUE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUsI OCHOB CTPOEHHUS MaTepuu U
(byHIaMeHTaIbHbBIX 3aKOHOB (DH3HKH;

e (opmupoBaHue MpeACTaBICHUN O poau (UMUMKW A7 pa3BUTHUSA APYTUX ECTECTBEHHBIX HAayK,
TEXHUKHU U TEXHOJIOTHU;

® pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cdepax Oynaymied mpodeccHoHanbHON NeATeIbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K TalbHEHUIIIEMY O0OyYEHHIO B ’TOM HAIPaBIICHUH.

JlocTuxkenne 3THX Lenell mporpaMMbl Mo (u3MKe Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs
o0ecrieynBaeTcs pelIeHrueM CIeIyIOIuX 3a/1ay:



e TpuoOpeTeHHEe 3HAHUK O JUCKPETHOM CTPOCHWUHU BEUIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;
e TpHOOpETEeHHUE YMEHWH ONKCHIBATh W OOBACHATh (U3WYECKHE SBICHUS C HCIIOJIB30BaHUEM
MOJTyYCHHBIX 3HAHHIA,
® OCBOCHHE METOIOB PEUICHHS MPOCTCHIIMX pPACUYETHBIX 3a/a4 C HMCIOJIb30BAHUEM (PH3MUECKUX
MoOJIeJIeH, TBOPUYECKHUX M MPAKTHKO-OPHEHTHPOBAHHBIX 337134,
® pa3BUTHE YMEHHI HAOIIOIATh MPUPOIHBIC SBJICHHUS M BBIMOIHATH ONBITHI, Ja0OpAaTOPHBIC PAOOTHI
1 SKCIIEPUMEHTAIbHBIC UCCIICIOBAHUS C HCITOJIb30BAaHHEM U3MEPUTEIIbHBIX PHOOPOB;
® OCBOCHHE NMPUEMOB padOTHI ¢ HHPOPMAIUEH PUNIECKOTO COACpKAHUS, BKITI0Yask HHPOPMAITUIO O
COBPEMEHHBIX IOCTHKCHUSAX (DU3HMKH, aHATTU3 M KPUTHUECKOE OLICHUBAaHHE UH(POPMAIINH;
® 3HAKOMCTBO cO cdepamu NPOPECCHOHATBHON NEATEIHHOCTH, CBSI3aHHBIMH C (U3HKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JOCTIKEHHSIX (PU3UICCKON HAYKH.
Ha uzydenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00OIIEro 00pa30BaHMs OTBOIUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 4yaca B Hezleno), B 8 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiiacce
— 102 4aca (3 yaca B HeJIeNIO).

[Ipemaraemerii B mporpamMme 1o (HU3MKE NepedeHb JadOpaTOpHBIX pPabOT M OMBITOB HOCHT
PEKOMEHIATENBHBIM XapakTep, YYUTENb JelaeT BbIOOp MpoBelneHHs Ja0OpaTOPHBIX PadOT M OMBITOB C
yu€TOM HHIMBHUIYaJbHBIX OCOOEHHOCTEH OOyyaromuxcs, CIHUCKAa SKCIEPUMEHTAIbHBIX 3aJlaHuH,
IIpeJUlaraéMblX B paMKaxX OCHOBHOI'O I'OCYAapCTBEHHOI'0 SK3aMeHa 110 (pusuke.

COJAEPKXAHUE OBYYEHUA
7 KJIACC

Paznen 1. @u3uka u e€ posib B MO3HAHUHU OKPYKAKILEr0 MUpPa.

®uznka — Hayka o npupoje. SABiaeHus npuponabl. Gu3nUecKue SIBICHUS: MEXAHMYECKHUE, TEIJIOBBIE,
ANEKTPUUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusnueckue BenuuuHbl. M3Mmepenue ¢usznueckux BenuuuH. Ousnyeckue npubopsl. [lorpemHocts
n3MepeHnil. MexayHapoiHast CUCTEMA €IMHUIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH H3Yy4arOT TpuUpony. EcTecTBeHHO-Hay4yHBIH METO[
MO3HaHUS: HAOM0IeHNEe, TOCTAHOBKA HAYYHOT'O BOMIPOCA, BBIIBMIKEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
rUNoTe3, 00BsICHEHNE HA0MI01aeMoro siBlieHus. Onucanue Gu3nIecKuX SBICHUHN ¢ TOMOIIBIO MOJICIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, DIEKTPUUECKIE, MATHUTHEIE, CBETOBBIC SIBIICHUSI.

2. ®usudeckue MpuOOPHI U MPOLIeIypa MPSIMbIX U3MEPEHHUI aHAJOTOBBIM U IIU(PPOBBIM IPHUOOPOM.

Jlabopamopuvie pabomol u onsimol.

Omnpenenenue EeHbI ACICHUS KTl H3MEPUTEIHLHOTO TprOopa.

N3mepeHue paccTosIHUM.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Onpenenenne pa3sMepoB MAJIBIX TE.

N3mepenne Temmneparypsl Py MTOMOIIN KUAKOCTHOTO TEPMOMETPA M IATIYNKA TEMIIEPATyPHI.
[IpoBeaenue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTh MOJETA IIApUKa, MYIIEHHOIO
TOPU30HTANLHO, TEM OO0JIbIIIE, YeM OO0JIbIIe BHICOTA ITyCKA.

Paznea 2. IlepBoHayaibHbIe CBeeHUS 0 CTPOCHUHU BelllecTBA.

CtpoeHue BemiecTBa: aTOMBl M MOJICKYJIbI, WX pa3Mmepbl. OIMBITH, JTOKA3bIBAIONINE JHUCKPETHOE
CTPOCHUE BEILIECTBA.
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JBrokeHue 4dactui BeniectBa. CBA3b CKOPOCTH JABMIKEHHSI YACTHI] C TeMIepaTypou. bpoyHoBckoe
nBuxenue, 1uddysus. BzaumonelicTBrue yacTull BelecTBa: MPUTSHKEHNE U OTTAJIKMBaHHE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOEHUE Ta30B, )KUJIKOCTEN U TBEPIBIX (KPUCTAUIMUECKUX) TEIL.
B3aumocBsI3p Mexly CBOMCTBaMHU BEUIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIIX U UX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BO/JIBI.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHUSL.

2. Hab6mronenune nuddysuu.

3. HaOGnronenue siBneHui, 0ObSICHAIOMUXCS MPUTSKEHUEM WM OTTAIKUBAaHUEM YacTUIl BELIECTBA.

Jlabopamopnusie pabomot u onvimel.

1. OueHka quameTpa aToMa METOJIOM PSAOB (C HCIOIB30BaHUEM (poTorpaduii).

2. OmbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.

3. OmnbIThl 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/lelicTBUE TeJl.

Mexannueckoe nBukeHUEe. PaBHOMepHOe U HepaBHOMepHOe jBikeHue. Ckopoctb. Cpenssis
CKOpPOCTb IPX HEPAaBHOMEPHOM JIBUKEHUU. PacuéT myTu 1 BpeMeHU JABHKEHUS.

SIBnenue wHepuuu. 3aKOH WHEpUMH. B3ammoneiicTBHe Ten Kak NPUYMHA W3MEHEHHS CKOPOCTH
IBUKEeHMs Tell. Macca kak Mepa uHepTHocTu Tena. [1noTtHocTs BemecTBa. CBSI3b MIIOTHOCTH C KOJTHMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEILECTBA.

Cuna kak xapakTepucThka B3aumoeiicTsus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
MOMOIUIBI0 TUHAMOMETpa. SIBieHHe TAroTeHus u cuia TshkecTd. Cuila TSHXKECTH Ha JAPYrux IuiaHetax. Bec
tena. HeBecomocth. CrojkeHue Cuil, HampaBlIEHHBIX MO OAHOW mpsiMod. PaBHoxelctBytomas cui. Cuia
TpeHusl. TpeHHe CKOIbKEHUS U TpEeHUeE MoKos. TpeHue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro JBHKEHUS Tena.
N3mepenne ckopocTr MPSIMOIMHENHOTO ABH>KEHUS.
Habuntoienue siBjeHUs] HHEPIUH.
Habutoienne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.
CpaBHeHHE Macc 1O B3aUMOJICHCTBUIO TEI.
CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHOW MPSIMOM.
Jlabopamopuvie pabomsl u onvimol.
1. OmpeneneHne CKOPOCTM PpPAaBHOMEPHOIO  JIBWKEHHUS (LIapuka B JKUJIKOCTH, MOJEIH
JIEKTPUUECKOTO aBTOMOOWMIIS U TaK JaJiee).
2. OmnpeneneHue cpeJHEH CKOPOCTH CKOJIbKEHUS OpyCKa MM IAapHUKa [0 HAKIIOHHOM IJIOCKOCTH.
Onpenenenye MIOTHOCTU TBEPIOTO TeENA.
4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsbKeHus  (nedopmanuu) MPYKUHBI  OT
MIPUJIOKEHHOMN CHJIBI.
5. OnbIThl, AEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUSI OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paspnen 4. laBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbILICHHS M yBeJTMUEHUs AaBieHus. J[aBneHue raza. 3aBUCUMOCTh JJaBJICHUS
raza ot o0béMa, Temmeparypsl. [lepenaua naBieHus TBEPABIMU TelaMH, XKUAKOCTSIMHM M ra3aMHu. 3aKOH
[Tackans. [IlneBMaTnueckue MalIMHbIL. 3aBUCHMOCTH JIaBJIE€HUS KMJIKOCTH OT IiyOuHbl. ['MapocraTuueckuii
napaaokc. CooOrmaronuecs: cocybl. [ uapaBindeckne MexXaHu3MBbl.

Atmocdepa 3emnn u atMocdepHoe HaBieHue. [IpUyMHBI CyIIeCTBOBaHHS BO3AYIIHOM 000JI0UKH
3emiu. OnsiT Toppuuennu. M3mepenne aTtMochepHOro JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JaBICHHS
OT BBICOTHI HaJl ypoBHEM Mops. [IprOops! 17151 u3MepeHus aTMoc(epHOro 1aBIeHUs.

JleiicTBHE XUIKOCTH M Ta3a Ha MOrPYyXKEHHOE B HUX Teslo. BeITanmkuBaromas (apXuMenoBa) cuia.
3akon Apxumena. [TnaBanue Ten. BozgyxomnnaBanue.
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Hemoncmpayuu.
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3aBUCHMOCTb JaBJICHUS ra3a OT TEMIEPATYPBI.

[lepenaua naBneHuUs KUIKOCTHIO U TA30M.

Coo0mmaromuecst Cocybl.

I'mapaBnuueckuit mpecc.

[IposiBnenue nerictBus aTMoc(hepHOro JaBICHHUS.

3aBUCHMOCTh BBITATKUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH Telna W IUIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue muiaBaHus TeN: IUIABAHME WM IOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopuvie pabomut u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUAKOCTh YaCTH TeJa.
OnpeneneHre BHITAIKUBAIOINICH CUIIBL, ICUCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B 5 KUIKOCTD.
[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEMCTBYIOLIEH HA TEJIO B AKUJIKOCTH, OT MACCHI
Tena.

OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOIICH CUJIbL, JEUCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh YACTH Te€Ja U OT MIJIOTHOCTU KUAKOCTH.
KoncrpyupoBanue apeomeTpa WJIM  KOHCTPYHPOBAHME JIOAKM U OOpeAcieHue  eé
rpy30I10ABbEMHOCTH.

Paznen 5. PaboTra 1 MOIIHOCTH. JHEPIrus.

Mexanundeckas padora. MOIIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTb. [IpaBmio paBHOBecHsI pblyara.
[Ipumenenue npaBujia paBHOBECHS pblyara K O0sioky. «3omotoe mnpaswio» MmexaHuku. KIIJ] mpoctbix

MCXaHU3

MOB. HpOCTBIe MCXaHU3MBbI B 6BITy N TCXHHKCE.

Mexanuueckas sHeprusi. KuHetnueckas W moTeHUManbHas 3Heprus. lIpeBpailieHne OgHOTO BHAA
MEXaHUYECKOM IHEPTUU B IPYToi. 3aKOH COXPAHEHUS SJHEPTUU B MEXaHHUKE.
Jemoncmpayuu.

1.

[TpuMepbl MPOCTBHIX MEXaHNU3MOB.

Jlabopamopuwvie pabomovt u onvimel.

1.

2.
3.
4.
8 KUVIA

Omnpenenenne pabOTHI CUJIBI TPEHUS MPH PABHOMEPHOM JBMIKEHHUU Teja MO TOPU30HTAIBHOU
MMOBEPXHOCTH.

Hccnenoanue ycnoBuii paBHOBECHs pblyara.

N3mepenne KII/] HakI0HHOM MIIOCKOCTH.

N3ydeHue 3aKk0Ha COXpaHEHUS] MEXaHUYECKON YHEPTHH.

CC

Pa3zgen 6. TenjioBbie IBJICHUS.
OCHOBHBIE TIOJIOKEHUST MOJICKYJSIPHO--KUHETUUECKOW TEOPUH CTPOCHHUSI BelecTBa. Macca u pa3mepsl

aTOMOB
TEOPHH.

U MOJICKYIIL. OHBITI)I, MOATBCPKIAAIOIMIUE OCHOBHBIC ITOJIOKCHHA MOJ'IGKy.TIS[pHO-KI/IHeTI/I‘IeCKOI\/'I

Mopnenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucraminyeckue u aMmopdHbie
tena. OOBsICHEHWE CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TET HA OCHOBE IOJIOKEHUN MOJEKYISPHO-
-KHHETUYeCKOU Teopur. CMauyrMBaHue U KalWIISIPHBIE IBJIICHUS. TEMI0BOE paCIIMPEHNE U CIKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHWKEHUS YacTUll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUsT BHYTPEHHEH SHepruu: TeIuionepenadya u coBeplleHne padboThl. Bums
TEIUIONEePEIaun: TEIIONPOBOIHOCTh, KOHBEKIIUS, H3TyYCHUE.

KonnuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BEHIECTBA. TeMI000MEH M TEIUIOBOE PaBHOBECHE.
VYpaBuenue TteruioBoro Oananca. [lmaBmeHne W OTBepAEeBaHHE KPUCTAIUIMYECKHUX BEIIECTB. Y IETbHAS



terioTa TuiaBieHus. [lapooOpasoBanue u kouaeHcanusa. Vcmapenme. Kumenwe. YnenpHas TermioTa
nmapoo0pa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhl KUTIEHUS OT aTMOC(EPHOTO JTaBJICHUS.

BnaxnocTs Bo3ayxa.
DHeprus TOIMBa. Y IeibHas TEIJI0Ta CrOPAHUS.

[Ipunnumner pabotel TerioBbix aurareneid KIIJ TemmoBoro mpurarens. TermsoBble IBHTaTeiad U

3aIUTa OKPYKAKOIICH CPEIbI.
3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUHU B TEIJIOBBIX MPOLIECCaX.

Jemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUYKEHUS.

Hab6monenue nuddysum.

HaGumoienne SBiICHUI CMAYMBAHMS U KAMMJUTSIPHBIX SBJICHHIA.
Halmronenue TeniaoBoro pacuimpeHus Tel.

[IpaBuna u3MepeHus TeMIepaTypsl.

Bunae! renionepenayu.

OxnaxkieHue Ipy COBEpPIICHUH PabOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHeHuE TEMIOEMKOCTEN PA3IMYHBIX BEIIECTB.

CoNOr~ODdPE
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. Habnmronenue xunenus.
. HaGroieHue nmocTosHCTBa TEMITEPATyPhI IPU TUIABJICHUU.
13. Mozeny TEemIOBhIX IBUTATEIEH.

=
N

Jlabopamopuvie pabomol u onvimol.

Hsmenenue JaBJICHU ra3a Ipyu USMCHCHUU 00BEMa U Harp€BaHHUU UJIN OXJIAXKICHUU.

OnBITHI 10 OOHAPYKCHHIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHHSL.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WM caxapa.
OnbIThI 1O HAOTIOJEHHUIO TETIIOBOTO PACIIMPEHUSI TA30B, JKUJIKOCTEH U TBEPIBIX TEII.

Ompenenenue naBieHUs BO3ayxa B OAJIJIOHE MITIPHUIIA.

gk wbhE

OXJIAXKICHHUA.

OHBITI)I, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTDL JaBJICHHA BO3ayXa OT €TI0 00BEMa u Harpe€BaHusd HJIN

6. HpOBepKa TUIIOTE3bl JUHEHHON 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUJIKOCTH B TepMOMeTqueCKOﬁ

TpyOKe OT TeMIepaTypsbl.

7. HaOmroneHue M3MEHEHHsT BHYTPEHHEH SHEpruu Tejla B pe3ysbTare Terionepenadyd M padoThl

BHCIIHHUX CHIJI.

8. MHccrnenoBanue sBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.
9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOH TpPU TEIIOOOMEHE C HarpeThiM

METAIITNYECKUM LIUJTUHAPOM.
10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mporecca UCIapeHusl.
12. Onpenenenne OTHOCUTENFHOM BIAKHOCTH BO3TyXa.
13. Onpexnenenne yneIbHON TETUIOTHI IJIABICHUS JIb/IA.
Paspen 7. DiekTpuyeckne M MATHUTHBIC SIBJICHHS.

3J'ICKTpI/ISaI_II/I${ TCII. I[Ba poaa SJICKTPUUYCCKUX 3apsad0B. B3aHMO):[CI>'ICTBI/IC 3apsSKCHHBIX TEJI. 3akoH
Ky.]'IOHa (3aBI/ICI/IMOCTL CHIJIBI B3aI/IMOJIeI\/’ICTBI/I$[ 3apAKCHHBIX TCJI OT BEJIMYHHBI 3apsA10B U PACCTOSAHUA MCKITY

TeIamu).
OnekTpuueckoe moje. HampskEHHOCTh  DIIEKTPUYECKOTO  TOJISL.
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

[Tpuaun

Cyneprno3uuu

Hocutenn »saexTtpudeckux 3apsgaoB. OJIEMEHTApHBIN dieKTpudeckuid 3apsa. CTpoeHue aTtoma.

[TpoBOAHUKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsiia.



DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUSA JJEKTPUYECKOrO TOKA. VICTOUHMKM MOCTOSITHHOTO
ToKa. JIeWCTBUS SIEKTPUUYECKOTO TOKa (TEIIOBOE, XHMHUYECKOe, MArHUTHOE). DJEKTPUUECKHH TOK B
KUIKOCTSAX U razax.

Onexrpuueckas 1enb. Cuia Toka. DiexTpuueckoe HamnpspkeHue. CONpOTUBIEHHME IPOBOJHHUKA.
VY nensHOE conpoTuBieHHe BemecTBa. 3akoH OMa it yyactka nenu. I[locnenoBarenbHOe U NapajuieabHOE
COEJIMHEHHE MPOBOJHUKOB.

PabGota M MOLIHOCTH 3JEKTPUYECKOTO ToKa. 3akoH JDxoyns—JleHma. DnekTpuueckue Lenu |
MOTPEOUTENHN IEKTPUICCKON dHeprun B ObITy. KOpoTKOE 3aMbIKaHueE.

[TocTostHHBIE MarHuThl. B3aummonelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mosie. MarHutHoe
roJsie 3eMJIM U €ro 3HauYeHUe s KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 10JIe 3JIEKTPUYECKOIO TOKA.
[IpuMeHeHne >IEKTPOMAarHUTOB B TeXHUKE. JlelicTBME MarHUTHOrO MOJsi HAa MPOBOJHUK C TOKOM.
DNeKTpoABUTATEIb TOCTOSIHHOTO TOKa. Vcnosib30BaHue 3JeKTpoABUTaTENel B TEXHUYECKUX YCTPONCTBAX U
Ha TpaHCHOpTE.

OnbiTel ®Dapajned. SBneHue sjeKTpoMarHuTHOM MHAYKUMH. [IpaBuio JleHma. DmekTporeneparop.
CrocoObl TOJIyYEHHUSI DJICKTPUUECKOW HHEPrud. ODJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HCTOYHHMKAX
SHEPTUH.

Hemoncmpayuu.

DnekTpu3anus Teul.
JIBa posia 2JIEKTpPUYECKUX 3apsA0B U B3aUMOJICHCTBHUE 3apsyKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIA.
DneKkTpocTaTH4ecKass MHIYKIHUS.
3aKOH COXpaHEHUS MIEKTPUUECKUX 3apsi/IOB.
[IpoBOAHMKYN U AUAIIEKTPUKH.
MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO MOJIS.
HcTouHnKH TOCTOSITHHOTO TOKA.
JlericTBUS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKUH TOK B KHIKOCTH.
. I"'a30BBbIi1 pazps.
. U3mepenue cuiibl Toka aMIepMeTPOM.
. U3mepeHue 31eKTpuyecKoro HanpsKEeHUs BOJIBTMETPOM.
. PeoctaT u Mara3uH cCOnpoOTUBIEHUN.
. BzaumopeicTBre mOCTOSTHHBIX MarHUTOB.
. MozaenupoBaHre HEBO3MOKHOCTH Pa3/IEICHHS MOJOCOB MarHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.
. MaraurtHoe nose Toka. JJIeKTPOMAarHurT.
. JleficTB€ MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATENb OCTOSSHHOTO TOKA.
. UccnenoBanue sSiBIEHUS SJIEKTPOMArHUTHON WHYKITHH.
. OnbiTel @apajes.
. 3aBUCHMOCTb HaIlpaBJIEHUsI MUHIYKIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBEHHUSI.
25. DeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomol u onvimol.
OMBITHI 110 HAOJIFOACHHIO JICKTPHU3AIMN TET HHAYKIIUEH U MPU COMPUKOCHOBEHHH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJI HA TPOBOJIHUKHU U AUDJIEKTPUKH.
COopka u mpoBepKa padOThI STEKTPHUUECKOH eI MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIbl TOKA.
N3mepenue u peryanpoBaHue HAPSIKEHUS.

CoNOR~LDdDPE
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6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HAYILETO Yepe3 PEe3UCTOp, OT CONMPOTUBIICHHUS PE3UCTOPA
Y HaIpsDKEHUS Ha Pe3HCTOpE.

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh HJIEKTPUYECKOTO CONPOTUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIAIU TIONEPEYHOr0 CEYEeHHUS 1 MaTepuaia.

8. IlpoBepka mpaBWia CIOXEHUS HANPSHKEHUH NPU  IIOCIEIOBATEIBHOM COCAMHEHHH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia JUIst CUIIBI TOKA MPH NMapaJUIETBHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI ANEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. Onpenenenre MOITHOCTH SJIEKTPUUECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE.

12. ViccnienoBanue 3aBUCUMOCTH CHIIBI TOKA, UTYIIETO Yepe3 JIAMITOUKY, OT HalpsDKCHHS Ha HEW.

13. Onpenenenne KIIJl narpeBarens.

14. ViccnenoBanre MarHuTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. V3y4yenue MarHUTHOTO TI0JISl IIOCTOSIHHBIX MAarHUTOB ITPU MX OOBEINHEHUY U Pa3ACICHUH.

16. VccnenoBanue 1EHCTBUS IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPHPYIOIINE 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHS KATYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA W HAIIPABJICHHS TOKA B KAaTYIIIKE.

18. M3y4enue nelCTBHS MarHUTHOTO IOJISl HA IIPOBOJTHHUK C TOKOM.

19. KoncrpyupoBaHue 1 u3y4eHHe paboThI SIeKTPOIBUTATES.

20. Usmepenne K1/ anexkTpoaBuraTrenbHON YCTaHOBKH.

21. OnBITHI 1O UCCIETOBAHHIO SIBICHUS AJIEKTPOMArHUTHOW WHAYKIUH: HCCIEIOBAHWE W3MEHEHHU
3HAYEHHS U HAIPaBJICHHUS MHIYKIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexannueckue siBjIeHHS.

Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTEIBHOCTH
MEXaHUYECKOTO IBWKEHHUSA. PaBHOMEpHOE INpsMOIUHENHOE ABMKeHue. HepaBHOMepHOE MPSAMOIMHENHOE
nBukeHue. CpeHsisi © MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHoyckopeHHOE NpsiMonHeitHOe nBkeHne. CBoOoHoe manenue. OnbiTel [Nanues.

PaBHOMepHOE JBMXKeHHE MO OKpykHOcTH. Ilepuon m wacrora obOpamenus. JIluneitHas u yrioBas
CKOpOCTH. LIeHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

IlepBeit 3akoH Hprorona. Bropont 3akoH Hsrorona. Tperuit 3akoH Herotona. [IpuHnmn
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuja TPEHUs CKOJIBKEHUS, CUJIa TPEHUs MOKOs, IpyTrue
BH/JIbI TPEHUSL.

Cuna Ts>KeCTU U 3aKOH BCEMHUPHOTO TIATOTEHMsI. Y CKOpeHHE CBOOOIHOTO MajieHus. [IBIKeHNE MIaHeT
Bokpyr Counnua. IlepBas kocMuyeckasi ckopoctb. HeBecoMocTh U nieperpy3Kku.

PaBHOBecue wmarepuanbHOW TOukd. AOCONMIOTHO TBEpHOE Tenmo. PaBHOBecue TBEpAOrO Tenma C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec tena. M3MeHeHne mMmiynbca. IMIyasC cuitbl. 3aKOH COXpAaHEHMS MMITyJIbca. PeakThBHOE
JBUYKEHUE.

Mexanunueckasi pabota U MouIHOCTh. PaboTra cui TskecTd, ynpyroctu, TpeHus. CBsi3b SHEPruH U
pabotsl. [loTeHnManbHas ’HEpPrus Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHlnanbHas SHEPrus
ckatod npyxkuHbl. KuHernueckas sHeprus. Teopema O KHUHETHYECKOM SHEPIMM. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUN.

Jemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO JABMXKEHHS TeJIa OTHOCUTENHHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHHE ITyTel W TPAaeKTOPHUI JBIKEHHS OJHOTO M TOTO )K€ TeJa OTHOCHTEIBHO Pa3HBIX Tell

OTCYETa.
3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO ABMYKECHHUS.
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HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUKEHHS.

HalGmronenue aBrkeHus Tena mo OKpy>KHOCTH.

Habmoienne MeXaHUYEeCKUX SIBICHHI, MPOUCXOASAIIUX B cUcTeMe oTcuéra «Temexkayn mpu e€
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO KaOMHETa (DU3HKHU.

3aBHCUMOCTb YCKOPEHHUS Tela OT MACChl TeJa U JECHCTBYIOIIEH HA HETO CUJIBI.

HalGmronenue paBeHCTBA CHJT TIPHU B3aUMOCHCTBUU TEJ.

HN3MeHnenue Beca Tena npu YCKOPEHHOM JBH)KEHUU.

. Ilepenada umiynbsca Ipu B3aMMOJIECHCTBUU TEIL.

. IIpeoOpa3oBanus HEPruy IPU B3aUMOJICHCTBUH TEI.

. CoxpaneHue UMITysbca IIpU HEYIPYIOM B3aUMOJACHCTBUH.

. CoxpaHeHue uMIysbca pu adCOIIOTHO YIPYIOM B3aUMOAECHCTBUH.

. HabGxironenue peakTHBHOTO JIBUKCHUSI.

. CoxpaHeHue MeXaHW4ECKOH HEPruH MIPpHU CBOOOIHOM MaJICHHUH.

. CoxpaHeHue MEXaHU4ECKOW YHEPTUH NIPYU IBUKEHUU TeJla MO0/ ACHCTBUEM IIPYKUHBIL.

Jlabopamopuvie pabomsl u onvimol.

1.

©CoN®

10.

11.

KonctpynpoBanue Tpakra Ui pa3roHa W JAJbHEHIIEro paBHOMEPHOTO JIBWKCHHS INAPUKA MU
TEJICKKH.

OmpeneneHue CpefHEl CKOPOCTH CKOJBKEHUS OpyCKa WIIM JBIMIKCHUS IApUKa IO HAKIOHHON
IUIOCKOCTH.

Omnpenenenne yCKOpeHUs Teja MPHU PaBHOYCKOPEHHOM JIBIKEHHH 1O HAKIIOHHOH IJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBI)KEHHN 0€3 HayalbHOU
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM IBIKEHHHM 0€3 HAdaJbHOW CKOPOCTH IYTH
OTHOCATCS KaK psAJ HEYETHBIX YMCEIl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJMHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JIABJICHHS.
Onpenenenne k03 duineHTa TpeHus! CKOIbKEHHSL.

Onpenenenne KECTKOCTU NPYKUHBIL.

Omnpenenenne pabOTHl CHIBI TPEHUS NPH PABHOMEPHOM MIBIDKEHHH Tella TI0 TOPU3OHTAIBHOMN
MIOBEPXHOCTH.

Omnpenenenue pabOThI CHIIBI YIIPYTOCTH MPH MOABEME Tpy3a C UCIIOIb30BAaHIUEM HEIMOJIBUKHOTO U
MOJIBU’KHOTO OJIOKOB.

W3ydenue 3aKoHa COXPAHEHUS SHEPTHH.

Pasnen 9. Mexannveckne Kos1e0aHusi M BOJHBI.

KonebarensHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKM KOJIEOAHUH: MEPHOA, 4acTOTa, aMIUIMTY/A.
Matemaruueckuii U Ipy>KMHHBIN MasTHUKY. [IpeBpaliieHne sHeprun npu KoiaedaTeIbHOM JABHKEHUU.

3aryxatomue kosiebanus. BeiHyxaeHHbIe KoneOaHus. Pe3onanc. Mexanudeckrue BOJHBI. CBOMCTBa
MEXaHMUYECKUX BOJH. IIpononbHble U nonepeunsle BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH €€ PaclpoCTpaHEHMS.
MexaHnuyeckue BOJHBI B TBEPAOM TellE, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKkoCTh 3ByKa U BbicoTa TOHA. OTpakenue 3Byka. UH(pa3Byk u yIbTpa3ByK.
Hemoncmpayuu.

ok owdPE

Habmtonenue xoneGaHuil Tes Mo 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habntoienne BeIHYX/I€HHBIX KOJleOaHUIl 1 pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENHN).

HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomsl u onvimol.

1.
2.

Omnpenenenre 4acToThl U Mepro/ia KoneOaHuil MaTeMaTHYecKoro MasTHHUKA.
Omnpenenenre 4acTOThl U Mepuo/ia KoueOaHuil Mpy>KUHHOTO MasiTHUKA.



HccnenoBanue 3aBUCUMOCTH Nieproa KojaeOaHui OIBEIICHHOT'O K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KojeOaHUui Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCUMOCTH MEPHUO/Ia KoJIeOaHu rpy3a, MOABEHICHHOT0 K HUTH, OT Macchl rpys3a.
OmnbITHL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD MEpHOo/ia KoeOaHU| MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KE€CTKOCTHU MPY>KUHBI.

7. VI3mepeHue ycKopeHHUs! CBOOOIHOTO Ma/ICHUSI.

Paznen 10. DiieKTpoMarHuTHOE MOJIe M 3J1eKTPOMATrHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHuTHhIE BOJIHBI. CBOMCTBA AJIEKTpOMAarHUTHBIX BosH. [llkana

ISR

AIEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3JI€KTPOMAarHUTHBIX BOJIH JUISl COTOBOM CBSI3U.
DnexTpoMarHuTHas npupona cera. CKopocTh cBeTa. BonHOBbIe cBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopuusie pabomot u onvimol.
1. H3ydeHue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH C IMTOMOIIBI0 MOOMIIBHOTO TeseoHa.
Pa3znen 11. CBeToBbIE AIBJIEHUS.
JlyueBas monenb cBeta. Mcrounuku cBera. [IpsmonuHeitHoe pacmpocTpaHeHHE CBeTa. 3aTMEHHUS
Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkaio. 3akoH OTpaskeHUs CBETA.
[Ipenomiienne cBera. 3akoH IpesoMiieHHUs cBera. [loHOe BHYTpEeHHEE OTpak€HUE CBeETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
JIunza. Xox myuedt B tnH3e. OnTudeckas cucreMa goroanmnapara, MUKpOCKOINa U Teleckorna. a3 kak
ONTUYECKas CUCTeMa. BIN30pyKOCTh U JAIbHO30PKOCTb.
Pasnoxxenne Oenoro ceera B coekTp. Oneitel HpeloToHa. CiiojkeHHE CIEKTPAJIbHBIX IIBETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpsmMonuHeitHOE pacpocTpaHeHHEe CBETA.
OTtpaxxeHue cBera.
[Tonydyenne n300paxeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBeTa.
OnTryeckuii CBETOBO/I.
Xon nydeil B cobuparouiei 1uH3e.
Xox Jydel B paccenBaroleH JIMH3E.
[Tonydenue n3006pakeHuii ¢ TOMOIIBIO JINH3.
[TpunHmn neiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOTA.
10 Monens rnasa.
11. PaznosxeHue 6€10ro CBETa B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CIOKEHUU CBETAa Pa3HBIX 1IBETOB.
Jlabopamopuvie pabomol u onvimol.
1. HUccnenoBanue 3aBUCHMOCTHU yTJIa OTPA’KEHUSI CBETOBOIO JIy4a OT YIJIa MaJeHHUs.
2. H3ydenue xapaKkTEepHUCTHK H300paXeHHUs TIPEAMETA B IMJIOCKOM 3epKaJe.
3. HccnenoBaHue 3aBUCUMOCTH YTJIa TIPETOMIICHUSI CBETOBOTO Jydya OT yrjia MajeHUs Ha TPaHHIIe

CoNOR~LDNPE

«BO3IyX—CTEKJIIOM.
4. TlomyueHune n300paKEHHI C ITOMOIIBIO COOMPAOIIECH JTUH3HI.
5. Ompenenenne POKYCHOTO PACCTOSTHUS M ONITHUECKOU CHUITBI COOMPAFOIIICH JIMH3BI.
6. OmBITHI O Pa3NIOKEHUIO OEIOTO CBETa B CIIEKTP.
7. OmBITHI IO BOCIIPHUATHIO IIBETA MPEIMETOB MPU UX HAOIIOICHUH Yepe3 I[BETOBbIC (DUITBTPHI.
Pa3znen 12. KBaHTOBBIE SIBJICHUS.
OmnerTel Pe3epdopaa u uranerapuas Mojenb atoMa. Mogens aroma bopa. Mcnmyckanue u norsomeHue
cBeta atToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.



PannoaktuBHOCTh. Anbda-, O6eta- um ramma-usnydenus. CTtpoeHwe aToMmHOro sapa. HykinoHHas

MOJEeIb aTOMHOTO sigpa. M3otonsl. PagnoaktuBHble npeBpamenus. [lepnoa nomypacnana aTOMHBIX SAED.
SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOI'O UMCENl. DHEPIHs CBSA3H aTOMHBIX

anep. CBsa3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus aaep. Mcrounuku sHeprun CoaHua u 3BE371.
AnepHas sHepreTuka. JleicTBUSA paAMOAKTUBHBIX U3JIyYE€HUHN Ha )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.

CrieKTphl U3JTy4€HUs U MOTJIOIIEHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CnekTtp Bomopoaa.

Hab6mronenue tpekoB B kamepe Buibcona.

Pabora cuéTurka HOHU3UPYIOIUX U3TYUCHUH.

ok wpdE

Perucrpanus uzinyyeHus NpupoaHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuusie pabomot u onvimol.

1. HaGmoneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

2. VccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YACTHIIBI II0 TOPMO3HOMY ITYTH (110 oTorpadusim).

3. U3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpHUTENBbHO-00001IAKOIINIT MOAYJIb.

[ToBTOpUTENBbHO--0000IIAIONUIT  MOAYJIb NpeJHa3HAYeH i CHUCTEMaTH3allud U 00O0OIIeHUS
MPEIMETHOTO CO/ICPIKAaHUS U OIBITA [ TEIBHOCTH, TPUOOPETEHHOTO NP U3YYECHUHU BCETO Kypca (GU3UKH, a
TaK)Xe U1 TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHy IO (u3uke g 00ydaroluxcs,
BBIOpABIINX ATOT YUYEOHBIN MPEIMET.

[Ipu u3yueHun 1aHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI ACSITEILHOCTH, HA OCHOBE
KOTOpBIX 00€CleYMBACTCsl JOCTH)KEHHE IPEAMETHBIX M METANpPEeJAMETHBIX IUIAHUPYEMBIX pPE3YyJbTaTOB
o0yuenus, GpopMupyeTcst eCTeCTBEHHOHAYYHAasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCIIEIOBAHHS
SBIIGHUWA TPUPOIBI U TEXHHUKH, OBIAJCHHUE YMEHHUSIMH OOBSICHATh (PU3UYECKHE SIBICHUSA, MPUMEHSS
MIOJIyYEHHbBIE 3HAHUS, PEIIATh 33Ja4i, B TOM YHCII€ KAUECTBEHHBIE U HKCIIEPUMEHTAIIbHBIE.

[IpyHIMNIHATBHO JEATENBHOCTHBIA XapakTEp JAHHOIO pasjiella pean3yeTcss 3a CY€T TOro, 4TO
oOyuyaroluecs BBIOIHSIOT 33/1aHUs, B KOTOPBIX UM MIPEAJIaraercs:

Ha OCHOBE IOJNyUYEHHBIX 3HAHUH pAaclo3HaBaThb M HAy4YHO OOBACHATH (PHU3NYECKUE SIBICHUS B
OKpY2Karolllel IPUPOJIE U TIOBCETHEBHOM KU3HH;

UCIOJIb30BaTh Hay4YHbIE METOAbl MCCIEI0BaHUS (U3NYECKUX SBJIEHUH, B TOM 4YMCIE ISl IPOBEPKU
TUIOTE3 U TOJYyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HauOoJiee Ba)KHBIX JOCTHXKEHMH COBPEMEHHBIX TEXHOJIOTHi, Hampumep,
IIPAKTUYECKOI0 HCIOJIb30BaHUS PA3IMUHBIX MCTOYHMKOB DHEPrMM HA OCHOBE 3aKOHA IPEBPALLEHUS U
COXPAHEHHUS BCEX U3BECTHBIX BU/IOB YHEPTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

W3ydenne ¢u3Mku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBI€HO Ha JIOCTHUXKEHUE
JIMYHOCTHBIX, MECTAITPCIAMETHBIX U IPEIMETHBIX 06p330BaTeJ'IBHI)IX PE3YIbTATOB.

B pesynbrare nzyuenus Gpu3nku Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHus y oOyJaronierocs 0ymayT
c(hOpMUPOBAHEI CIEAYIONINE JINYHOCTHBIE PE3YNIbTAThI B YACTHU:
e 1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:
® - [IPOsIBJICHHE UHTEpeca K UCTOPUHU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hr3nUYecKoi HayKu;
® - [ICHHOCTHOE OTHOUICHHE K JOCTUKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;
e 2) rpa)aIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:



® - TOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYXIEHMM OOLIECTBEHHO 3HAUMMBIX M 3THYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTUKEHUN (DU3UKY;

® - OCO3HaHHE BaXHOCTH MOPAJIBHO--3TUYECKUX IPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

e 3)3cTeTHYeCKOro BOCIMTAHMSI:

® - BOCIPHATHE 3CTETHMYECKHX KauecTB (PM3NYECKON HAyKH: €€ TapMOHHYHOTO MOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

® - OCO3HaHHME LIEHHOCTH (U3UYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTA IO3HAHHWS MHpPA, OCHOBBI
Ppa3BUTHUS TEXHOJOTHN, BA)KHEUILIEH COCTABIIAIOIIEH KYJIbTYPBbI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENBbCKON AESITEIbHOCTH;

e 5) ¢popMupoBaHus KYJIbTYpPbI 310POBbS M IMOIHOHAJIBLHOIO 0J1aromoJIyYms:

® - OCO3HAHHUE IIECHHOCTU 0E3011aCHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BaXKHOCTH
npaBuil 0€30MaCHOrO MOBEJEHMS Ha TpaHCIOpPTE, Ha JA0pOrax, € HJIEKTPUYECKHMM U TEIJIOBBIM
000pyI0BaHUEM B JOMAIIHUX YCIOBUSIX;

e - chopMHUPOBAHHOCTH HaBbIKAa PeQIIEKCHH, IPHU3HAHNUE CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa y
JPYroro 4ejoBeKa;

e 6) TPyI0BOro BOCIIUTAHUSA:

® - QAaKTHBHOE Y4YacTH€ B pELICHUM NPAKTHUECKUX 3a1ad (B paMKax CEeMbH, 00pa3oBaTeiIbHOU
OpraHM3aluy, ropoja, Kpas) TEXHOJOTMYECKON M COLMaIbHOM HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM
quCclie U PU3NICCKUX 3HAHMIA,

® - MHTEpeC K MPaKTUUYECKOMY M3YUYEHHUIO Ipodeccui, CBSI3aHHbIX C (PU3UKOI;

e 7) 3K0JIOrHYeCKOI0 BOCIIUTAHHSA:

® - OpUEHTAalUWs HAa NpPUMEHEHHWE (U3MYECKUX 3HAHWH Ui pelIeHUs 3a/1a4 B OOJIACTH OKpPY>KaIOIIeH
Cpe/ibl, IUTAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOKHBIX IOCIIEACTBUN I OKPYXKAIOLIEH Cpebl;

® - 0CO3HaHHUE I100aTBHOrO XapaKkTepa dKOJOTHYECKUX MPOOJIeM U MyTel X peleHUs;

e §8) aganTanuM K U3MEHSIIOLIIHMMCS YCJIOBHSAM COLMATbHON U MPHUPOIHOI cpeabl:

e - TOTPEOHOCTh BO B3aMMOJCIHCTBUM IPU BBHINOJHEHUU HCCIEIOBAHUA U TPOEKTOB (PHU3NUYECKOU
HaIPAaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUAM JIPYTHX;

® - [IOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JAESITEIbHOCTD;

e - noTpeOHOCTh B (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM u4ucie (OPMYyJIHpPOBAaTh HUIEH, MOHATHUS,
TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

® - 0CO3HaHUE AEPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acTH (PU3HKHY;

® - [IJJAHUPOBAHHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

® - CTpeMIIeHHE aHaJIM3UPOBaTh M BBISIBIATH B3aWMOCBSI3U MPUPOJBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHUEM (DPM3UUECKUX 3HAHUM;

® - OIICHKA CBOMX JCHCTBHI C Y4ETOM BIHSHHS Ha OKPYKAIOIIYI CpPeIdy, BO3MOXKHBIX TJI00AbHBIX
MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATbBI

B pesynbrare OCBOEGHHS MpPOrpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS Y
oOyyarorerocst OyayT copMupoBaHbBl MeTampeJMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE [M03HABATEIbHBIE
YHUBEpCaJbHble yueOHbIE JEWCTBUS, KOMMYHHMKAaTHBHBIE yHHMBEpCalbHblE Y4yeOHble JIeHCTBUS,
pEryJISITUBHBIE YHUBEpCAIbHbBIE YdeOHbIe TEeHCTBUS.

ITo3naBaTenbHBIC YHHBepPCAJIbHbIC YUeOHbIE NelCTBUS



Ba3oBrble Jjornueckue aeicTBUA:

BBISBJISITH M XapaKTEePHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SBICHUH);

YCTAaHABIMBATh CYIIECTBEHHBIH TPHU3HAK KJIACCH(UKAIMK, OCHOBAaHMSA i1 OOOOWIEHHS U
CpaBHEHUS,;

BBIBISITH 3aKOHOMEPHOCTH UM NPOTHUBOPEYHMS B paccMaTpuBaeMbIX (akraxX, MJaHHBIX U
HaOTIOICHUAX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISBIISITH NPUYMHHO--CJICICTBEHHBIC CBS3M NPU M3Y4YEeHHH (DU3MUECKHUX SIBICHUH M MPOLECCOB,
Jie7aTh BBIBOJIBI C MCIIOJIB30BAHUEM JICIYKTUBHBIX M WHAYKTHBHBIX YMO3AKIIOUCHHH, BBIABUTATh
THUITIOTE3bI O B3aUMOCBA3AX (1)I/ISI/II-IGCKI/IX BCJINYHH,

CaMOCTOSITENIbHO BBIOMpPATh CHOCO0 pemieHus y4yeOHOW (u3nyeckod 3amayn  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHHs, BHIOOpP Hambosee MOAXOJSMIEr0 C YYETOM CaMOCTOSTEIBHO
BBI/IEJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarehLCcKue AeiCTBHSA.

HCIIOJIb30BAaTh BOIIPOCHI KaK HCCHC,Z[OBaTeHBCKI/II;'I HHCTPYMCHT I1O3HAHMU,

npoBOAUTL 11O CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/IBI/I‘leCKI/II‘/'I
OKCIICPUMCHT, HEOOJIBIIIOE HCCIICAOBAaHUC q)HSI/IquKOFO SABJICHUA,

OOCHUBATL Ha INPHUMCHUMOCTL H JOCTOBCPHOCTH I/IH(i)OpMaI_II/II-O, INOJIYYCHHYIO B XOIC
HCCIICAOBAHUA UIIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (bOpMyTIPIpOBaTL O606H.ICHI/I$[ U BbBIBOABI II0 peE3yJibTaTaM HpOBeI[éHHOFO
Ha6J'II-O,Z[eHI/I$I, OIIbITa, UCCIICAOBAHUA,

IIPpOrHO3UPOBATb BO3MOXKHOC JanpHelIee Pa3BUTHEC (I)I/ISI/I‘IGCKI/IX IIpoueCCOB, a TAKKC BbIABUI'ATH
IIpCAITIOJI0KCHU A 00 ux Pa3BUTHH B HOBBIX YCJIOBHUAX U KOHTCKCTAX.

Pa6ora ¢ undopmanueii:

MPUMEHSTh Pa3jIMYHbIE METOJbl, UHCTPYMEHTHI M 3alpoChl NpU MOUCKE U 0TOOpe MHpOpManUH
WM JJAHHBIX C YYETOM MpeAJIOKEHHOHN yueOHoH pu3ndeckoi 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATHU3WPOBATh U HHTEPIPETHPOBATH MHPOPMAIUIO DPA3IUYHBIX BUAOB U
dhopm mpecTaBIeHus;

CaMOCTOSITEIbHO ~ BbIOMpaTh  ONTUMalbHYIO  (QOpMy  MNpeACTaBleHUs HHpopMauuu U
WJUTIOCTPUPOBATH PelllaeMble 3a/1a4ll HECIIOKHBIMU CXEMaMH, JuarpaMMaMu, MHOM rpaduKoi U ux
KOMOWHAIIUSIMHU.

KomMyHuKaTHBHBIe YHHBepcaJbHble Y4eOHbIe el CTBHA:

B Xxoze O0OcCyXJeHus y4eOHOro MaTepuana, pe3ylbTaToB J1a0OpaTOPHBIX pabOT U MPOEKTOB
3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl M BBICKA3bIBaTh WJEH, HallCJICHHbIE Ha
pelleHre 3ajauy 1 NoJiiepKaHue 01arokenareaIbHOCTH OOLEHHS;

COTIOCTABIIATh CBOM CYXICHUS C CYXKJICHUSIMH JAPYTHX YYaCTHUKOB JHAJIOra, OOHAPY>KWBATh
pa3IM4Me U CXOJICTBO MO3UILINI;

BBIPAXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJIMYHO TIPEJCTABIATh PE3YJbTAThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa (IKCIEPUMEHTA,
HCCTIE0BaHMS, TIPOSKTA);

MMOHUMATh M UCIOJI30BATh MPEUMYIIIECTBA KOMAHHOW W WHANBUYAJIbHONH paOOTHI MPU PEIICHUN
KOHKpEeTHOMU (hr3nuecKoil mpoOaemsl;

MPUHUMATH 1I€JTH COBMECTHOM NEATEeTbHOCTH, OPTaHU30BBIBATH JCUCTBHUS TO €€ IOCTHIKEHUIO:
pacrnpeiensaTh poyH, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOU pabOThI, 0000111aTh MHEHUS
HECKOJIBKHUX JIFOJICH;

BBITIONTHSATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOT'O PE3yJIbTaTa 0 CBOEMY HAMPABICHHUIO U
KOOPJAMHUPYS CBOU ACHCTBUS C APYTMMU WIEHAMHU KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOEr0 BKJIAaga B OOMMA TPOAYKT IO KPUTEPUSIM, CAMOCTOSATEIHHO
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHbIe YHUBepPcAJIbHbIE Y4eOHbIE 1eCTBUSA

CaMoopranmaunﬂ:

BBISIBJISITH NPOOJIEMBl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUAX, TPEOYIOUX [UIs pEeLICHHs
(bu3nyecKrXx 3HAHUI;

OPUEHTHPOBATHCS B Pa3IMYHBIX MOAXOAAaX MPUHATUS pPEUIeHUH (MHAMBHUIyalbHOE, MPHUHSATHE
pelleHus B TpyIIe, MPUHITHE PELICHUN TPYIIoi);

CaMOCTOSITENIbHO COCTaBIISITh aJITOPUTM pelIeHUs PU3NYECKOM 3a7auu U TJIaHa MCCIIE0BaHUs C
y4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpeasiaraeMble
BapUaHTbI PELICHUII;

JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTpOJ'[b, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYyallUM U IpeylaraTh IU1aH €€ N3MEHEHNUS,

OOBSICHATh TPUYMHBI JOCTIKEHHS (HEIOCTHIKECHUS) Pe3yJIbTATOB JEATEIBHOCTH, JAaBaTh OLEHKY
IPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBIIOJHEHHUS (HU3NIECKOTO
UCCIIEIOBaHMsI WM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBLIMXCS CHUTYyalUi,
YCTaHOBJICHHBIX OIIUOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3yJIbTAaTa LEIH U YCIOBUAM;

CTaBUThb ce0sl Ha MECTO JAPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHUM HA HAy4yHYI TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

IIPU3HABaTh CBOE IPaBO Ha OIIMOKY IpH pelieHUH (PU3MUECKUX 3a/lad WIM B YTBEP)KICHUIX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPaBO JPYTroro.

INPEAMETHBIE PE3YJIBTATDI

K koHiy oOyueHus B 7 kjacce mpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHUI:

WCIONIb30BaTh TOHATHUS: (PU3NYECKHE M XUMHUYECKHE SBIICHUs, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJieTIb, TUIIOTE3a, €AWHUIBI (PU3NYECKUX BEIUYHH, aTOM, MOJEKYJa, arperatHbleé COCTOSHHUS
BemiecTBa (TBEpIOE, JKHUIKOE, Tra3000pa3HOe), MEXaHMYECKOe MBMKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOpHs, paBHOJCUCTBYIOMAs cwia, jAeopmarius
(ympyrasi, miacTudeckas), HeB€COMOCTh, COOOIIAIOIINECS COCY/IBI;

pasnuyath sBieHus (quddys3us, TEMIOBOE ABIKEHNE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBHKEHUE,
HEpPaBHOMEPHOE JIBM)KCHHE, WHEPIHS, B3aUMOJICHCTBUE TeJN, pPaBHOBECHE TBEPIBIX T C
3aKperIEHHON OChIO BpallleHus, Mepenadya JaBIeHUsT TBEPABIMH TellaMU, KUIKOCTSIMHU U Ta3amH,
aTMoc(epHOe JaBlieHue, MIaBaHUE TN, IPEBPAIICHUS MEXaHUYECKON SHEPTrUuH) MO OMUCAHHUIO UX
XapaKTePHBIX CBOKWCTB U Ha OCHOBE ONBITOB, JICMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SIBIICHHUE;
pacro3HaBaTh MPOSBICHUE N3YICHHBIX (PM3HUYECKUX SBIICHUHN B OKPY)KAIOIIEM MHPE, B TOM YHCIIC
¢u3nyecKkre SBICHUS B MPHUPOJE: MPUMEPHI JBIKCHUS C PAa3IMIHBIMH CKOPOCTSIMHU B JKHBOU
HEXXHUBOW TIPUPOJIE, JACHCTBHE CHIIBI TPEHUS B TNPHUPOAEC M TEXHHUKE, BIHMSHHE aTMOCHEPHOTO
JIABJICHUS HA JKUBOM OpraHu3M, IJIaBaHHe phIO, PhIYard B TEJe YENIOBEKa, MPH 3TOM MEPEBOAHTH
MPAKTUYECKYIO 33/1auy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKU) PU3HUECKUX
SIBJICHUM;

OIMMCHIBATh M3yYCHHBIC CBOWCTBA TeNl M (DU3UYCCKHE SBICHUS, UCIONB3Ys (PU3NUCCKUE BEITUIMHBI
(macca, 00BbEM, MIIOTHOCTH BEILIECTBA, BPEMS, TyTh, CKOPOCTh, CPEAHSSI CKOPOCTb, CUJIa YIPYTOCTH,
CHJIa TSKECTH, BeC Tella, CHJIa TpeHUs, JaBieHue (TBEpAOro Tena, >KHUIKOCTH, Trasa),



BBITAJIKUBAIOIIAs CUJIa, MeXaHWdeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIBI,
KO3 (QHUIMEHT NOJIE3HOrO JeHCTBUS MEXaHN3MOB, KWHETHYECKasi M IOTEHIMAIbHAsl SHEPTHs), IPH
OIMCaHUU TPABUWIIBHO TPAKTOBATh (PU3NUYECKUN CMBICT MCIOJIB3YyEMbIX BETUYMH, UX 0003HAUYCHUS
U eIUHHIBI (PU3MYECKUX BEIWYHMH, HAXOAUTH (OPMYJBI, CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO
BEIMYUHY C JIPYyTMMHU BEJIMYMHAMM, CTPOUTh I'pa)MKU H3YYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHHUS U MPOLIECCH, HCIOb3Ysl MPABHIIA CIIOKEHUS
cul (BZ10JIb OJJHOM MpsAMOit), 3aKkoH I'yka, 3axoH Ilackains, 3akoH ApXxumesa, IpaBUIO paBHOBECUS
ppluara (0s10Ka), «300TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS] MEXaHUYECKON dHEpruu, pu
3TOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alIUChIBATh €M0 MAaTEMAaTUUYECKOE BBIPAKCHUE;

OOBSICHATh (PU3MUECKUE SBJICHHUSA, MPOLECCHl M CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyallui NMPaKTUKO-OPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUYMHHO--CIIEJCTBEHHBIE CBS3H,
CTPOUTHh OOBSACHEHHE W3 |—2 JIOTMYECKUX IIaroB ¢ Omopod Ha 1—2 W3y4EeHHBIX CBOWMCTBA
(bU3HYECKUX SIBICHUN, PU3NYCCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacu€THBIC 3aJa4d B 1—2 JEWUCTBUS, HCIONB3YS 3aKOHBI M (DPOPMYIIBI, CBS3BIBAIOIINE
¢u3nveckne BEIMYMHBI: HA OCHOBE aHAIM3a YCJOBHS 3a/laud 3alHChIBaTh KPAaTKOE YCIIOBHE,
MOJICTABIIATh (PU3NYECKHE BEIMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUEThl, HAXOIUTH CIIPABOYHBIE
JaHHble, HEOOXOJMMbIE I pelleHUs 3aJad, OLEHMBATh PEATUCTHUYHOCTh MOJYUYCHHOM
(bu3n4ecKoil BEITMUUHBL;

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOYKHO PEUIMTb IpU IMOMOLIM (PU3MUECKUX METOJO0B, B
ONMCaHUM HCCIIEAOBAaHMs BBIACIATH IPOBEPSIEMOE IPENIooXKeHHe (TUIOoTe3y), pa3iuyaTh U
MHTEPIPETUPOBATH NOJYyYEHHBIN PE3yJIbTaT, HAXOAUTh OIMIMOKU B XOJE OIBITA, JEJIaTh BBHIBOJIbI 10
€ro pe3yibTaTaM;

IIPOBOJIUTH OIBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUH WM (U3NYECKHX CBOWCTB Tell:
(dbopMyIMpoBaTh IpOBEpAEMble NPEINOI0KEHUA, COOMpaTh YCTAaHOBKY H3 IPEII0KEHHOTO
000pyI0BaHUs, 3alUCHIBATH XO/1 ONbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBIIIOJIHATh TpSMbIE H3MEPEHHUs pPACCTOSIHUS, BpPEMEHH, Macchl Tena, 00bEéMa, CHIbI H
TeMIepaTypbl ¢ UCHOJIb30BAHUEM AHAIOTOBBIX U LUGPOBBIX NMPHUOOPOB, 3aMUCHIBATH MOKA3aHUSA
MPUOOPOB ¢ YUETOM 3aJJaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPECHHI;

MPOBOJUTHh HCCJIEIOBAHUE 3aBHUCHUMOCTH OJHOW (PU3WYECKONW BEIMYMHBI OT JPYrol C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH IyTH PAaBHOMEPHO JABMXKYIIETOCs Teja OT
BPEMEHHM [JBUKEHHUS Teja, CUJIbl TPEHUs CKOJIbKEHUS OT Beca Teja, KayecTBa 00pabOTKH
MIOBEPXHOCTEN TEJN M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIAAM CONPUKOCHOBEHUS TEJ, CHJIBI
YIPYTOCTH OT YJUIMHEHHS MPYKHUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa NOrpyKEHHON YacTH Tema
U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Tejla, OT IIyOMHBI, HA KOTOPYIO
MOTPY>KEHO TEJI0, YCIOBUH IUIaBaHMsI TeJl, YCIOBHUM paBHOBECHS pblyara U 0JIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4E€OHOTO MCCIE0BAHUsA, COOMpATh YCTAHOBKY M BBIMOJHATh U3MEPEHUs, CIeIys
NPEUIOKEHHOMY IUIaHy, (UKCUPOBATh pE3yJIbTaThl IMOJTYYEHHOW 3aBHCUMOCTH (U3NYECKUX
BEJIMYUH B BHUJE NPEUIOKEHHBIX TaOMUI] U TpaduKOB, [enaTh BBIBOABI IO pe3yJbTaTam
HCCIIEIOBaHMUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTh BEILIECTBA JKUAKOCTH H
TBEPAOrO TejJa, CHUJla TPEHUS CKOJBXEHUs, [aBJCHHE BO3/AyXa, BBITAIKUBAIOLIAs CHIIA,
JeWCTBYIOIAs Ha MOTPYXKEHHOE B JKUAKOCTh TEJO, KO3(PPHUIMEHT MOJIE3HOro NEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIeAysl NPEJIOKEHHOH HWHCTPYKLMHU: TPU BBIMOJHEHUM H3MEPEHUH CcoOHpaTh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHNUE UCKOMOW BETUUMHBI;

co0JII0AaTh MpaBUiia TEXHUKK 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;



yKa3bIBaTh MPHUHIUIIBI JCUCTBUS TNMPUOOPOB W TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIOIINECS COCYMbI, OapOMeTp, phluar, MOJBM)KHBIA M HEMOJBYM)KHBIA OJIOK,
HaKJIOHHAs IIOCKOCTD;

XapaKTepu30BaTh MPHHIMIBI JCHCTBHUS W3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOM Ha X OMUCAHUS (B TOM YHCIIC: MOAIIMITHUKH, YCTPOHCTBO BOAOIPOBO1A, THAPABINYECKHUM
MIPECC, MAaHOMETP, BBICOTOMEDP, MOPIIHEBOM HACOC, apEOMETP), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX
(bu3NYEeCKUX SBICHUH U HEOOXOJMMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH TMPUMEPHl (HAXOAUTh WH(OpPMAIMIO O TNpPHUMEpax) MPAKTHUYECKOTO HCIIOIb30BAHMS
(bu3MUeCKUX 3HAHWI B MMOBCEIHEBHOM XKMU3HH JUIsI 00ecrieueHrsI 0€30IaCHOCTH MPU OOpAICHUH C
npuodopaMu W TEXHUYECKHUMH YCTPOHMCTBAMH, COXPAHEHHUS 3J0POBbS M COOIIOJECHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPY KAIOIIEH cpefie;

OCYIIECTBIISITH OTOOP HMCTOYHHUKOB WH(poOpManuud B VHTEpHETE B COOTBETCTBUU C 3aJ[aHHBIM
MOMCKOBBIM 3allpOCOM, HA OCHOBE HUMEIOIIUXCS 3HAHUM W MYTEM CPaBHEHHS Pa3IMYHBIX
WMCTOYHUKOB BBIICIATh WH(POPMAIUIO, KOTOpAas SBJSETCS MPOTUBOPECUYMBON WIIM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIONIb30BaTh MPU  BBINOJHEHUM YYEeOHBIX 3aJaHUil HAy4YHO--TIOMYJIAPHYIO JIUTEPATypy
(U3MYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepHallbl, pecypchl ceTH VIHTepHeT, BIaaeTh
npuéMaMi KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMAIMM W3 OJHOH 3HAKOBOM
CUCTEMBEI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHHKOB
nHpopManuy (PU3UIECKOTO COACPIKAHMSI, B TOM YHUCIIC IMyOJUYHO JIENaTh KPATKHE COOOIIEHUS O
pe3ysibTatax MPOCKTOB WJIH Yy4YeOHBIX HCCICIOBAHUN, IMPH OSTOM TPaMOTHO HCIOIb30BaTh
M3Y4YCHHbIN MOHATUHHBINA anmnapat Kypca (U3HKH, COMPOBOXKIATh BRICTYTICHUE TIPE3CHTALINEH;
MIPU BBITIOJTHEHUH y4eOHBIX MPOEKTOB U MCCIEAOBAHUMN pachpeneniaTh 00sS3aHHOCTH B TpyIMIe B
COOTBETCTBHU C IIOCTABJICHHBIMH 3aJadyaMH, CICIUTh 3a BBIINOJHEHUEM IIIaHA JICHCTBHM,
aJIecKBaTHO OLIEHWBaTh COOCTBEHHBI BKJIaJ B  JIEATENbHOCTh TPYNNBL, BBICTPAWBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YIUTHIBAS MHCHHE OKPYIKAIOIIHX.

K koHiy oOyueHus B 8 kijacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPa’KaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUI:

WCIONIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ], TEMJIOBOE IBUKEHHE aTOMOB U MOJICKYI,
arperatHble COCTOSHUSI BEIECTBA, KpHUCTaNIMYecKue H amopdHbIe TeNa, HACHIIEHHBIN U
HEHACBIICHHBIM I1ap, BJIAXXHOCTh BO3AyXa, TEMIIEpAaTypa, BHYTPEHHSs DJHEpPrus, TEIUIOBOU
JBUTATENb, OJJIEMEHTAPHBIA JJEKTPUYECKUN 3apsifl, DSJIEKTPUYECKOE II0J€, IPOBOJHUKH U
TUDIIEKTPUKU, TIOCTOSTHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

pasnuyath ABIEHUs (TEMJIOBOE pacIIUpeHHe M C)KaTue, Teruornepeada, TEIIOBOE PaBHOBECHE,
CMauvBaHUE, KANWIUISPHBIE SBICHUS, WCIApPEHHE, KOHJEHCAIUs, IUIaBIIEHHE, KPUCTAILTU3aIlUs
(oTBepmeBaHME), KWIIEHWE, Terulonepenadya (TEIUIONPOBOAHOCTh, KOHBEKIIUSA, HW3IydeHHUe),
JNIEKTpU3ANHS TEJ, B3aUMOJCHUCTBUE 3apsAOB, JCHCTBUS DIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUC, BSaI/IMOJIeﬁCTBI/Ie MAarHuToOB, ﬂeﬁCTBHe MaroMuTHOro IoJjii Ha MPOBOJHUK C TOKOM,
ANEKTPOMArHUTHAS WHIYKIIHS) 10 OMHCAHWIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YUYEHHBIX (DU3MUECKUX SBIICHUH B OKPYXAlOIIEM MHUpE, B TOM YHCIIE
¢dbusznueckue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKCHHE W KaNWIUISPHBIC SIBICHUS B
MpHUPOJIe, KPUCTALTBI B Tpupoje, u3nydeHne CoJHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHMe POCHI, TYMaHa, WHEsI, CHETa, SJIEKTPUIECKHE SBJICHUS B aTMOC(epe, dIEKTPUIECTBO
KUBBIX OPTaHU3MOB, MATHUTHOE T0JI€ 3eMIId, Apeii() OI0COB, POJIb MATHUTHOTO TOJIS 7S )KU3HH
Ha 3emiie, MOJISIPHOE CUSIHUE, TIPU ATOM IEPEBOIUTH MPAKTHUECKYIO 33a4y B Y4eOHYIO, BBIICIATD
CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (U3UYECKUX SIBJICHUMH;



OIMCHIBAaTh U3yUYEHHBIE CBOWCTBA TeN U (PU3MUECKUE SBICHUS, UCMOIb3Yys (GU3NUYECKUE BETUUNHBI
(Temmeparypa, BHYTPEHHSS SHEPrusi, KOJUYECTBO TEIJIOTHI, yAeIbHas TEMJIOEMKOCTh BEIIECTBA,
yAenbHas TEIUIoTa IUIaBJICHUs, yAeIbHas TEIUIoTa NapooOpa3oBaHusl, yeIbHas TeIIOTa CrOpaHus
TOIUTMBA, KOA(PQPUIMEHT IOJIE3HOTO JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTEIbHAS BIAKHOCTH
BO31yXa, JJIEKTPUUYECKUH 3apsil, CHJa TOKa, D3JEKTPUUYECKOE HAIPSIKEHHUE, COIPOTUBIECHUE
MIPOBOJHHKA, YAEIBbHOE CONPOTHUBIICHUE BEIIECTBA, paboTa M MOIIHOCTh 3JEKTPUUECKOTO TOKa),
MIPU OMUCAHUH NMPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI MCIIOIb3yEeMbIX BETUYHH, 0003HAYCHHS
U eIUHULB (PU3NYECKUX BEIMYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE MAHHYIO (DU3MYECKYIO
BEIIMYHMHY C JPYTUMHU BEIWYMHAMH, CTPOUTH TpadUKH U3YYCHHBIX 3aBUCUMOCTEU (U3HUYECKUX
BEJIMYNH;

XapaKkTepu30BaTh CBOWCTBAa Tel, (U3MYECKHE SIBICHHUS W IPOLECChl, HCIOIb3YysS OCHOBHBIC
MOJIOKEHUS MOJICKYJIAPHO--KHHETUYECKONH TEOPUU CTPOEHUS BEILIECTBA, MPUHLUI CYyNEepHO3ULIIN
noJsiel (Ha KayeCTBEHHOM YpOBHE), 3aKOH COXPaHEHHUs 3apsna, 3akoH OMa Juisg ydacTka Iend,
3akoH Jxoymnsi—JIeHia, 3aK0H COXpaHEHUs SHEPTUH, TIPH 3TOM JaBaTh CIOBECHYIO ()OPMYIUPOBKY
3aKOHA U 3aIMChIBATh €r0 MATEMATHUUYECKOE BHIPAKEHUE;

OOBSACHATH (hU3MUECKHE MPOIECCHl W CBOWMCTBA T€J, B TOM YHCIE U B KOHTEKCTE CUTyalul
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH
oOBsicHEeHHEe W3 1-2 JOrMYecKuX MIaroB ¢ Omopod Ha 1—2 H3ydeHHBIX CBOWCTBA (U3MUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemate pacuéTHbIC 3a1add B 2—3 JCWCTBHSI, HCIIONB3Yys 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE
¢dbu3nueckre BENWYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/laydl 3alUChIBaTh KPATKOE YCIOBHE,
BBISBJISTh HEIOCTATOK JIAHHBIX IS PEHICHUS 3aJadd, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HEeoOXoauMBIC sl €€ pEICHHS, MPOBOJUTH PACYEThl M CPaBHHUBATH IOTYYCHHOE 3HAYCHHE
(bu3nUYecKoil BENMUYNHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPH MOMOIIM (U3NYECKUX METOJIOB,
WCIIONB3ysl ONMCAaHUE MCCIEIOBAaHUS, BBIICIATh IPOBEPIEMOE MPEANOJIOKEHUE, OLIEHUBATh
MPaBUIILHOCTH TIOPSAJIKA MPOBEICHUS UCCIEA0BAHUS, IeJIaTh BHIBOJIBI;

MPOBOJUTH ONBITHI TIO HAOIIOJECHUIO (PU3UYECKHX SIBICHUM WM (PU3MUYECKUX CBOWCTB TN
(KanmuJUIsIpHBIC SIBJICHHS, 3aBUCUMOCTD JIaBJICHUSI BO3/[yXa OT €ro 00bémMa, TeMreparypbl, CKOPOCTH
mporiecca OCTHIBAaHUS W HArpeBaHUS NPHU H3JIYYCHHH OT I[BETAa HW3JIyYaromieil (IOTJIONIAroIIeii)
MOBEPXHOCTH, CKOPOCTb MCHApeHHs BOABI OT TEMIEpaTyphl JKUJIKOCTH W IJIOMIAaud €€
MMOBEPXHOCTHU, AJIEKTPU3ALHUs TEJl U B3aUMOJACICTBUE ANEKTPUUYECKUX 3apsAI0B, B3aHMMOJIEHCTBHE
MOCTOSIHHBIX MarHWUTOB, BU3YyaJU3allMsl MArHUTHBIX TOJIEW TOCTOSIHHBIX MAarHWUTOB, IEUCTBUS
MarHuTHOTO TOJii HAa TPOBOJHUK C TOKOM, CBOMCTBAa DJIEKTPOMArHuWTa, CBOWMCTBA
ANEKTPOABHUTATENSI MOCTOSHHOTO TOKa): (OpPMYIHpPOBaTH MPOBEPSIEMBbIE MPEANONIOKECHHS,
coOMpaTh YCTaHOBKY M3 MPEIJIOKEHHOTO OOOpYIOBaHMs, OIMUCHIBATH XOJ ONBITA U
(hopmMyITUpOBaTh BEIBOJIBL;

BBITIOJTHATH TIPSIMbIE U3MEPEHUS TEMIEePaTyphl, OTHOCUTEIIBHON BIIAYKHOCTH BO3/yXa, CHIIBI TOKA,
HalpsDKEHUS C WCIOJIB30BAHMEM AaHAJIOTOBBIX MPUOOPOB W JATYMKOB (DU3WYECKUX BEIWYHH,
CpPaBHUBATH PE3YJIbTATHI U3MEPEHUH C YUETOM 3aJaHHON aOCOMFOTHOM MOTPEIIHOCTH;

MPOBOANTh HCCIEAOBAHWE 3aBUCHMOCTH OJIHOM (U3MYECKONW BENUYMHBI OT JPYrol ¢
WCTIOIb30BaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH COTIPOTHBIICHHUS MPOBOJIHUKA OT €0 JJIUHBI,
IJIOIIA M MTONEPEUHOT0 CEYEHUs U YIEIbHOTO COMPOTUBIIEHUS BEIIECTBA MPOBOJHUKA, CUIIbI TOKA,
UIYIIETO Yepe3 MPOBOJHUK, OT HAIPSKEHUsI HA MPOBOJHUKE, UCCIEAOBAaHUE TOCIIEIO0BATEIHLHOTO
U MapajieIbHOr0 COEMHEHUI MPOBOAHUKOB): TUIAHUPOBATH MCCIIEAOBAHNUE, COOMPATh YCTAaHOBKY
Y BBITIOJTHATH U3MEPEHUSI, CIIEIYs IPEITI0KEHHOMY TIIaHy, (UKCHUPOBATH PE3YJIbTAThI MOTYyUYEHHON
3aBUCHMOCTH B BHJI€ TAOJUIl U TPaQUKOB, I€TaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIECIOBAHUS;



IIPOBOJIUTh KOCBEHHbBIE WM3MEPEHUs (U3MUECKUX BeNIWYMH (yZelbHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE TNPOBOJHMKA, paboTa M MOLIHOCTb JJIEKTPUUYECKOIO TOKA): IUIAHUPOBATH
U3MEpEHUs, coOUpaTh HKCIEPUMEHTANIBHYI0 YCTAaHOBKY, CIeIys MPENIOKEHHOW MHCTPYKIMHU, U
BBIYUCIIATh 3HAUEHUE BEJTMYHHBI;

co0Jr01aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000y I0OBaHUEM;
XapaKTepu30BaTh MPUHLHUIIEI JIEHCTBUS M3YYCHHBIX HPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OIIOPOM Ha UX ONMUCAHM (B TOM YHCJIE: CUCTEMA OTOIUIEHUS 1I0MOB, TUIPOMET, IapoBas TypOuHa,
amIepMeTp, BOJBTMETpP, CUETYMK SJIEKTPHUECKOW SHEPruH, 3JICKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIe 3JIEKTPONPHOOPHI (IPUMEPHI), DTIEKTPUIECKHE TPEJOXPAHUTEIH, IEKTPOMATrHuUT,
JIEKTPOJBUraTeNb MOCTOSIHHOTO TOKA), UCIOJb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHBIE NMPHOOPHI MO CXeMaM |
CXEMaTUYHbIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUraTEIb
BHYTPEHHEI'O CrOpaHus, 3JIEKTPOCKOIN, PEOCTAT), COCTABISATH CXEMbI IEKTPUUYECKUX LENel ¢
[OCJEIOBATeNbHBIM W MapajUlebHBIM  COEAMHEHHEM DJIEMEHTOB, pa3jiuyas yCIOBHBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;

MPUBOAMUTH TMPHUMEPHl (HAXOAWUTh WHPOPMAIMIO O TPUMEpax) MPAKTHUYECKOTO HCIIOIb30BAHMS
(¢u3n4ecKux 3HaHUHM B MOBCEJHEBHOM JKU3HU JUIs o0ecreyeHus 0e30I1acCHOCTH IpU OOpalleHuu ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBbS M COONIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY KAIOILEH Cpele;

OCYLIECTBIATh MOMCK MHpopMammu ¢Quznyeckoro coaepxanuss B IHTepHeTe, Ha OCHOBE
HMMEIOIIUXCS 3HAHUHN U ITyTEM CPAaBHEHUS JIOMOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(OpMALHIO,
KOTOpas SABJSIETCS NPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHOI;

UCMOJb30BAaTh IPH BHIIOJIHEHUH YYEOHBIX 33JaHUN  HAyYHO--IOMYJSIPHYIO JIUTEpaTypy
(GU3MYECKOTO CO/Ep)KaHUs, CHpPaBOYHBIE MaTepHaibl, pecypchl ceTH WHTepHeT, BiaaeTh
npuéMamMi KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOpMAIMU W3 OJHOM 3HAKOBOH
CUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M KpAaTKHUE YCTHBIE COOOIIEeHUs, 0000111as nHPOpMaIUIO U3
HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOrO COJIEpKaHMs, B TOM YHUCIE IMyOJWYHO MPEACTaBIATh
pe3ysbTaThl MPOEKTHOM WM  MCCIEAO0BAaTENbCKOM  JEATENIBHOCTH, IPU OITOM TI'PaMOTHO
UCIOJIb30BaTh M3YYECHHBIH MOHATHHHBIN ammapar Kypca (DU3MKH, CONPOBOXIATh BBICTYIUICHHUE
MpE3EHTALNEN;

IIpU BBINOJHEHUM Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN (U3NYECKUX MNPOLECCOB PACHpPENETh
00513aHHOCTH B IpYyINIE€ B COOTBETCTBUM C MOCTAaBICHHBIMU 3a/ladaMM, CIEAUThH 3a BBINOJIHEHHUEM
MJjaHa JEUCTBUM W KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIA BKJIAJ] B
JESATENBHOCTD TPYIIIbI, BHICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMOJIEHCTBUE, MPOSIBIISIl TOTOBHOCTh
paspemiatb KOH(QJIUKTHI.

K xoHiy oOyueHust B 9 kjacce mpeIMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:

WCIIOb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MaTepHallbHAsl TOYKA, TPAEKTOPHUs, OTHOCUTEIbHOCTh
MEXaHUYECKOI0 JIBUOKEHUA, nedopmarus (ympyras, TJIACTUYECKas), TpPEHHE,
[IEHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3Kd, IEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TENO, IEHTP TSHKECTU TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJeOaHUs U BOJHEI,
3BYK, MHQPA3BYK W YJIbTPa3BYK, JJEKTPOMArHUTHBIE BOJIHBI, ITKaja SJEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh W JAIBHO30PKOCTh, CIEKTPHI MCIYCKaHUs W TOTJIOMICHUs, anbda-, OeTa- u
raMmMa-u3JIy4eHusi, U30TOIbl, SIACPHAs SHEPreTHKA;

paznuuaTh  sBJIEHUS  (PaBHOMEpPHOE U  HEPAaBHOMEpPHOE  MPSMOJIMHEHHOE  JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOTHOE Ta/IeHHe TeJl, PABHOMEPHOE JIBI)KEHUE



II0 OKPY’KHOCTH, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE JBHXKCHHME, KoyeOaTelabHOE [IBHIKEHHUE
(3aTyxaroliye 1 BbIHY)KICHHbIE KOJI€OaHUs), pe30HAHC, BOJIHOBOE JBM)KEHHUE, OTpaXKC€HHUE 3BYKa,
IIPSIMOJIMHEMHOE PACIPOCTPAHEHUE, OTPAKEHHE U IIPEJIOMIICHHE CBETa, II0JHOE BHYTPEHHEE
OTpaXKCHHUE CBETA, pa3jOKEHUE OEJIOro CBETa B CIEKTP M CII0XKEHHUE CIIEKTPaJbHBIX I[BETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAs PAaJUOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3IYYEeHHUs) 110 ONUCAHMIO MX XapaKTEePHBIX CBONCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIOILUX
JTaHHOE (PU3HUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (PU3MUYECKUX SBJICHUHA B OKPY’KAIOIIEM MHUpPE (B TOM YHCIIE
¢usnveckue sSBICHUA B MPUPOJE: NMPHIUBBI U OTIUBBL, JBIKeHUE TulaHeT COJTHEYHOW CHUCTEMBI,
PEaKTUBHOE IBM)KCHUE JKUBBIX OPraHU3MOB, BOCIPHATHE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSCEHUE,
celicMUYeCKHe BOJIHBI, IIyHaMHU, X0, [[BETA T€J, ONTHYECKUE SABJICHUS B IPUPOAE, OMOJIOrHUECcKOe
JECTBUE BUAMMOTO, YIbTPa(hUOIETOBOTO M PEHTTEHOBCKOTO W3IYYCHUH, €CTECTBEHHBIN
pannMoaKTUBHBIA (DOH, KOCMHUYECKHE JTyYH, PaJMOAKTHBHOE M3IyuyeHHE MPHUPOJHBIX MUHEPAIOB,
JeWCTBUE pAJMOAKTHBHBIX M3JIy4EHUH Ha OpraHu3M 4eJlOoBeKa), IpPHU ITOM IEpPEeBOJUTH
IIPAKTUYECKYIO 33aJauy B y4eOHYI0, BBIIEIATh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX
SIBJICHHI,

OIMCHIBATh M3YYCHHBIC CBOMCTBA TNl M (PU3NYECKUE SIBICHUS, UCTIONB3Ys (PU3NIECKUE BEITHUMNHBI
(cpenHsii M MIHOBEHHAass CKOpPOCTb Tella IpU HEPAaBHOMEPHOM JIBUKEHHH, YCKOpPEHHE,
IepeMeNIeHUE, Iy Th, YIJIOBAsi CKOPOCTh, CHJIAa TPEHUS, CUJIa YIIPYTOCTH, CHIIA TSUKECTH, YCKOPEHUE
CBOOOJHOIO MaJeHMs, BEC Teja, MMITYJIbC Tela, HUMITYJbC CHJIBI, MeXaHuuyeckas pabora Hu
MOILHOCTb, IIOTEHIMAJIbHASL SHEPIHs TEJIa, TOJAHATOTO HaJl TOBEPXHOCTHIO 3€MJIM, IOTEHIMAJIbHAS
SHEPIHsl CKATOM IPY’KUHBI, KWHETUYECKAsl DHEPIus, IOJHAsg MEXAaHWYEeCKas dHEprus, NEpUol U
yacToTa KoyieOaHMil, 1JIMHa BOJIHBI, TPOMKOCTh 3BYKa M BbICOTa TOHA, CKOPOCTh CBETA, IIOKa3aTellb
IIPEJIOMIICHUS CPeJibl), IPU ONMCAHUHU PABUIBHO TPAKTOBATh (PM3UUYECKUN CMBICI MCIIOJIb3YEMbIX
BEJIMYMH, 0003HAUEHUs U €AMHUIBI (U3NYECKUX BEIMYUH, HaXOAUTh (POPMYJbI, CBSI3bIBAIOLIME
JTaHHY!0 (U3MYECKYI0 BEIMYMHY C JPYTMMM BEJIMYMHAMHU, CTPOUTH TIpadUKU H3YUYEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEIUUNH;

XapaKTepu30BaTh CBOICTBA Tel, (pU3NUECKUe SIBICHUS U MPOLECCHI, UCTIONb3Ys 3aKOH COXPaHEHMS
SHEPruHM, 3aKOH BCEMHUPHOIO  TATOTEHMs, NPUHLUUN  CYNEPHO3WLUU  CHJI, [PHUHIMII
OTHOCHUTENBHOCTH ['amuiies1, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS
U TPEJIOMJICHHS CBETA, 3aKOHBl COXPAHEHMs 3apsAIOBOIO M MACCOBOIO YHUCEN NPHU SAEPHBIX
peakuusx, Mpud ITOM JaBaTb CIIOBECHYIO (OPMYJUPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTe€MaTHYECKOE BBIPAKEHUE;

OOBSICHATh (hU3MYECKHE IMPOLECCHl W CBOMCTBA TeJ, B TOM YHCIE€ MU B KOHTEKCTE CHUTyalui
MIPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO--CIEICTBEHHBIE CBS3H, CTPOUTH
0o0bsiICHEHHEe U3 2—3 JIOTMYECKHUX LIaroB ¢ OHNOpPOM Ha 2—3 M3Y4YEHHBIX CBONCTBA (U3NYECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3aa4M (ONUparouecs Ha CUCTEMY U3 2—3 ypaBHEHHMI), UCIIONIb3Ys 3aKOHBI U
dopmynbl, CBs3bIBarolMe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3a/laud
3aMMchIBaTh KPAaTKOE YCJIOBHE, BBISIBISTH HEJOCTAIOLIME WM HM30BITOYHBIE JAaHHBIE, BHIOMpATh
3aKOHBI M (OpMyJibl, HEOOXOOUMBIE [UId pElIeHHs, MPOBOAMTH pacu€Thl W OLIEHUBAThH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHHsI (PU3NUYECKON BETMUHHBI;

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO PpEHIMTh IMpPH IOMOIIM (PHU3UUECKUX METO/O0B,
UCIIONB3Ysl OIMCAaHUE UCCIIECI0BAaHUs, BBIIEIATh IIPOBEPAEMOE IMPEAIOIOKEHUE, OLIEHUBATh
MPaBUJIBHOCTh TMOPSAKA TPOBEIAECHUS MCCIECIOBAaHUSA, J€JIaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOAEHUHN U OIIBITOB;

MPOBOJUTH OMBITHI 1O HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (PU3UYECKUX CBOWCTB TeJ
(u3yyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpPAHEHUS AHEPIUHU, 3aBUCHUMOCTb IEpHOIA



KoJIeOaHUH MPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJIbIX KOJICOAHUH, MPSAMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pa3joXkeHue Oenoro
CBETa B CIIEKTpP, M3yYCHHE CBOMCTB M300pa’keHHs B IUIOCKOM 3€pKaje M CBOWMCTB M300pa)KeHUs
npeaMera B COOMparomie JIMH3e, HaOII0/ICHHE CIUIOIIHBIX U JTMHEHYAThIX CIIEKTPOB U3ITY4YEHUs):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUYHOrO Habopa 00OpYyIOBaHHUS, ONMCHIBATh XOJ
OIIBITA U €r0 Pe3yJbTaThl, POPMYINPOBATH BHIBOJIBI;

MPOBOJUTH TMpPH HEOOXOIMMOCTH CEPHUI0 MPSIMBIX H3MEPEHHH, OIpenelss CpeaHee 3HaueHHe
U3MepsieMOil BeNWYHMHBI ((POKYCHOE paccTOosHHE COOMpPAOLIeH JHMH3BI), 0OOCHOBBIBATH BBHIOOD
croco6a n3MepeHus (M3MEepUTEIBHOTO TPUOopa);

IIPOBOJIUTh MCCJIEJOBAHNUE 3aBUCUMOCTEH (PU3MUECKMX BEIMYMH C HCIOJIb30BAHUEM IPSAMBIX
M3MEpeHuil (3aBUCUMOCTh IyTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBI)KEHUHM 0€3 HavallbHON
CKOpOCTH, NepHoAa KoneOaHUH MaTeMaTH4YeCKOro MasTHUKA OT JJUHBI HUTH, 3aBUCUMOCTHU yIJa
OTPaKEHMsI CBETa OT yIjla NaJeHUs U YIJla INpeJOMJIEHHs OT yrja HaJeHus): IUIAHUPOBaTh
UCCIIEIOBAaHKNE, CaMOCTOSITEIIBHO COOMpaTh yCTAaHOBKY, (PUKCHPOBATH PE3YJbTATHI IMOIYyYCHHOMH
3aBHCUMOCTH (PM3NYECKUX BEIWYHH B BUJE TaOIUIl U Tpa(HKOB, JeNaTh BHIBOABI MO pe3yJIbTaTaM
HCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHbIE M3MepeHHs (HU3NUYECKUX BEJIWYMH (CPEHssI CKOPOCTh U YCKOpEHHE Teja
IIPY PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOpPEHHE CBOOOJHOIO MaJeHHUs, KECTKOCTb IPYXKHUHBI,
KOA(Q(QUIMEHT TPEHUS CKOJIbXKEHMs, MEXaHWdeckas paboTa M MOIIHOCTb, YacTOTAa U IEPHOA
KoJIeOaHWH MaTEeMaTUYECKOTO U MPYXHHHOTO MAasTHUKOB, ONITUYECKAasl CHJIa COOMpArOIIei JTMH3HI,
panMoaKTUBHBIA (DOH): TUIAHUPOBATH M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBINOJIHATh U3MEPEHUs, Cleaysl NPEI0KEHHON MHCTPYKIMHU, BBIYUCIATh 3HAUEHUE BEJIWYMHBI U
aHAJIM3UPOBATh MOJYUCHHbIE PE3YIIbTATHI C YUETOM 3a/JaHHOM MOIPEIIHOCTH U3MEPEHU;
co0Jr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPH PadOTe ¢ 1ab0opaTopHBIM 000y IOBAaHHUEM;
pa3nuyaTh OCHOBHBIC IPU3HAKM H3YYEHHBIX (U3MYECKMX MOJEJIe: MaTepuajbHas TOYKa,
a0COIOTHO TBEPJOE TENO, TOYSUHBIH MCTOUHUK CBETA, JIy4d, TOHKas JIMH3A, TUIAHETapHas MOJIENb
aToMma, HyKJIOHHasl MOJIeJTb aTOMHOTO sI/Ipa;

XapaKTepu30BaTh TMPHUHIMIEI JIEHCTBHS HM3YYCHHBIX NPUOOPOB W TEXHUYECKHUX YCTPOMCTB C
OTOpO Ha WX ONHMCaHUS (B TOM YHCIE: CIUIAOMETD, JATYUKH TIOJIOKEHHS, PACCTOSIHHUS H
YCKOPEHHS, paKeTa, »dXOJOT, OYKH, TEepUCKOM, (oToamnmapar, ONTUYECKHE CBETOBOJIPI,
CIIEKTPOCKON, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOWCTBaX (PU3MUECKUX
SBJICHUH U HEOOXOMMble (PU3MUECKHE 3aKOHOMEPHOCTH;

UCTIOJB30BAaTh CXEMBl M CXEMAaTHYHBIE pPHCYHKH M3yYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMYECKHX MPOLECCOB MPU PEIIEHUH Y4eOHO--TIPaKTHYECKUX
3aJa4, ONTHYECKUE CXEMBI JUIsl TIOCTPOCHUSI M300paXeHUH B TUIOCKOM 3epKajie W coOMparomei
JIMH3E,

IPUBOANUTH TPHUMEPHl (HAXOAUTh HWHGPOPMALMIO O MpUMEpax) MPAKTHUYECKOT'O HCIIOIb30BAHMS
¢u3nUYecKUX 3HAHUN B MMOBCEJHEBHOM KU3HU JUId o0ecredeHus 0e30MacHOCTH NMpU OOpallleHuH ¢
npubopaMM W TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUsS 3J0pPOBbS M COOJIOACHUS HOPM
HKOJIOTHIECKOTO MTOBEICHUS B OKPYXKAOIIEH cpere;

OCYIIECTBIISITh TMOWCK WH(pOpMAMK (U3UIECKOTO colepxkaHus B VHTepHETE, CaMOCTOSATEIBHO
(bopMyIHpysT TIOMCKOBBIH 3arpoc, HAXOIUTh IYTH OIPENEICHUs JOCTOBEPHOCTH TOIYYECHHOU
nHpOpMAINY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIHHBIX UCTOYHUKOB,;

UCTOJb30BaTh TPH  BHIIOJIHEHWH YYEOHBIX 33JaHUN  HAayYHO--TIOMYJSIPHYIO JIUTEpaTypy
(GU3NYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MaTepHaibl, pecypchl cetn VHTepHeT, BianeTh
npuéMamMi KOHCHEKTHPOBAaHUS TEKCTa, IpeoOpa3zoBaHus HH(POpMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;



® CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIIEHMS Ha OCHOBE MH(MOpManUM H3
HECKOJIbKUX HWCTOYHUKOB (DU3MUECKOrO COAepKaHus, MyOIMYHO MpPEACTaBIATh pe3yJbTaThl
IIPOEKTHOM WJIM HCCIIEA0BAaTEIbCKOW JEATEIbHOCTH, IPH 3TOM TIPaMOTHO MCIIOJIb30BaTh
M3yYEHHBI MOHATUHHBIN anmapaTr U3ydyaeMmoro paszaena (GU3MKA U COINPOBOXKIATh BHICTYIICHHE
Mpe3eHTaIel ¢ y4€TOM 0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.

Peasmm3anus BOCIUTATENBHOI0 NOTEHIIHAJIA YPOKOB BeJeTcs ¢ yueToM padouux nporpamm ®OII
000:

MaKCHMaJbHOE HCIIOJIb30BAHUE BOCIUTATENIbHBIX BO3MOXHOCTEH COAEp)KaHUS Y4YEOHBIX MPEAMETOB
s GOpMHUPOBaHHS y  OOYYArOIIMXCS POCCHMCKUX  TPATUIIMOHHBIX JIyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHIMCKOr0 HMCTOPUYECKOTO CO3HAHUSI Ha OCHOBE HCTOPHYECKOIO
MPOCBEIEHHS; TOJOOP COOTBETCTBYIOIIETO COAEPIKaHUSI YPOKOB, 3a/IaHU, BCIIOMOTaTeIbHBIX MaTEPUAIOB,
MPOOJIEMHBIX CUTYalUl AJis 00CyKIeHUM;

BKIIIOUCHUE YUYHUTEISIMU B pabodre mporpaMMbl 0 y9eOHBIM TIpeaMeTaM, KypcaM, MOIYJISIM IIeJIEBBIX
OpPUEHTHPOB PE3YyJIbTATOB BOCIHUTAHUSA, UX YUET B ONPEACICHIUHN BOCIIUTATENIbHBIX 33/1a4 YPOKOB, 3aHSATHII;

BKJIFOYCHHUE YYHUTEISIMH B paboure MpOrpaMMmbl YUEOHBIX MPEIMETOB, KYPCOB, MOAYJIEH TEMAaTUKU B
COOTBETCTBHUH C KaJICHAAPHBIM IIJIAHOM BOCIUTATEIbHOM PabOThI;

BbIOOP METOJI0B, METOJUK, TEXHOJOTUM, OKa3bIBAIOLIMX BOCIUTATEILHOE BO3/IEHCTBUE HA JIUYHOCTH B
COOTBETCTBUHM C BOCIHTATEIbHBIM H€AJIOM, IENbI0 M 33JadyaMU BOCIWTAHUS, LIEJIEBBIMU OpPUEHTUPAMU
Pe3yJIbTaTOB BOCIIUTAHUS; PEATU3aLMI0 IPUOPUTETA BOCIIUTAHUS B YUEOHO! JESTEIbHOCTH;

MpUBJICYCHHE BHUMAHUS OOYYArOMIMXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax MpPeaMETOB,
SBIICHUI W COOBITHI, WHUIIMAPOBAHUE OOCYKICHHU, BBICKA3bIBAaHHI CBOETO MHEHHS, BHIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K U3yYaeMBbIM COOBITHSIM, SBIICHUSIM, JIULIAM;

MPUMEHEHHUE HHTEPAKTUBHBIX (OpM ydeOHON paboThl - HMHTEIUICKTYaJbHBIX, CTHUMYJIUPYIOIINX
MO3HABATENbHYI0 MOTHUBAIIUIO, UTPOBBIX METOAMK, TUCKYCCHM, JAOIIUX BO3MOXHOCTH MPUOOPECTH OMBIT
BEJICHUS KOHCTPYKTHUBHOT'O JUAJIOTA; TPYNIIOBON pabOTHI, KOTOPAsk YYUT CTPOUTH OTHOIIICHUS U JICHCTBOBATH
B KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIILICHUS;

noOy»XeHHUEe O0ydYaroImuXcsi COOII0aTh HOPMBI MOBEJICHUS, TTpaBuia OOIIEHUs] CO CBEPCTHUKAMU M
MeJarornyecKuMu  pabOTHUKAMH, COOTBETCTBYIOIIME YKJIaay oO0IIeo0pa3oBaTelbHON OpraHu3aluy,
YCTaHOBJICHUE U TIOJIIEPKKY TOOpOKENaTeTbHON aTMOC(EPHI;

OpraHM3aIMI0 HACTAaBHUYECTBA MOTHBUPOBAHHBIX M  OPYIUPOBAHHBIX OOyYarOmIMXCsA  Hal
HEYCIEBAIOIMUMHI OIHOKJIACCHUKAMH, B TOM 4YHCJIE C OCOOBIMH O0pa30oBaTEIbHBIMH IOTPEOHOCTIMH,
JAIOIIET0 00YyYaroIIMMCS COIIMAIbHO 3HAUUMBIH OIBIT COTPYIHUYECTBA U B3aUMHON TTOMOIIIH;

VMHUIMMPOBAHUE U TOJAJIEPKKY HCCIIEOBATEIbCKON EATENbHOCTH OOydaroluxcs, IUIaHUPOBaHUE U
BBINIOJIHEHUE UHAUBUAYAJIbHBIX U IPYIIIOBBIX POEKTOB BOCIIUTATEIBHON HANPABICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHE
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabusbie IIpakTnueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypchbl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKOIIEr0 MUPa
bubmuorexa [JOK
1.1 o - 2
VISHIEA © Hayla O TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
12 DUSHIECKIE BeMHHHbI 2 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1. E i 2 1
3 CTCCTBCHHOHAYYHbIU METO/ ITIO3HAHWA httpS//medSOOFU/7f416194
Htoro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOCHHH BellecTBA
51 CTpoetie B Ba 1 bubmuorexa [JOK
' POCHIE BEMEC https://m.edsoo0.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 1 bubnuoteka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 hgpil;ll()nféeliiasi.ru 175416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CXAMITICCKOT ABIIICEHHE https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 4 4 1
3 HEPEEE, MACCH, THOTHOUER https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 .B 14 1 2
(una. Bunst cin 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
https://m.edsoo.ru/7f416194

Hroro no pazneny 21
Pa3neu 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 Masnenue. llepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMH, KUIKOCTSIMHU U ra3aMu https://m.eds00.ru/7f416194
bu6mmoreka [IOK
42 flaprettite xukoCTH > https://m.edso0.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(epHOE AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTH U Ta3a Ha NOTPYKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 5. Pabora 1 MOIIHOCTL. JHePrus
bu6mmoreka [IOK
1 P 1
> aboTa 1 MOMIEOCTE 3 https://m.edsoo0.ru/7f416194
bu6mmorexka [IOK
2 I1 1
> POCTBIC MEXAHHIME! > https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CRAHMHACCRI SHEpht https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoanuectBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoubusie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pa3nen 1. TensioBble siBJIeHUsI
11 CrtpoeHnue u CBOICTBA BEIIECTBA 7 Bubmiorexa LIOK
: TPOCHHUE U CBOWCTBA B TB
P - https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 20 1 7 hgpsj,l:l;ll(;]réelzizg).ru 17f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
54 S EKTPOMA . 4 bubmuorexa [JOK
: JCKTPOMArHUTHAST WHTYKITHS
P o https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

KoanuectBo yacoB JJIeKTPOHHbIE
HaunmenoBanue pa3jaejioB U TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypchbl
Paznen 1. MexaHuYecKHe siBJEeHHS
11 MexaHnuecKoe ABMKEHNE U CIIOCOOBI €r0 10 1 bu6mmoreka [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B I 20 1 3
SAIMOSeHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Paznen 2. MexaHn4yecKkHe KoJ1e0aHNS H BOJIHBI
bubmuoreka [JOK
2.1 M 0 7 3
CXAHITICCRHIC KOTCOARHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHHICCKHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3jnen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJE U 5 5 bubnmnoreka [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Paznen 4. CBeToBbIe IBJICHUS
bu6mmoreka [IOK
4.1 3 6 2
AKOHDI pachpOCTPAHCHIA CheTa https://m.edsoo.ru/7f41a4a6
buo OK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 Hommotexa Il

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4, P 2
3 AYIOACHHE HENOTO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 5. KBanToBbIe sIBJIeHUS
bu6mmoreka [IOK
5.1 Hcnyckanue u MorIoneHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
2 1
> Crpoeine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 7 1 1
53 AICPHPIC peakiini https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pasnen 6. IloBTopuTe1bHO-00001IaI0INIT MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 9 bubnnorexa [HOK
' Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 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

IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa O IpUpo/Ie.
SIBnenust npupoabl

duszndecKkue SIBICHUS

du3nyecKue BEIMYUHbBI U UX
n3MepeHue

VYpok-uccnenosanue "M3mepenue
TEeMIIEPaTyphl MPU TOMOIIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4nuKa TeMneparypol”

MeTo/1bI Hay4YHOTO TTO3HAHHUS.
Onucannie pU3NUECKUX SBICHUI C
IIOMOILBIO MOJEIEN

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTejibHbIE

pecypchl

bubmuoreka [{OK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka
TMIIOTE3bI: JaJbHOCTh IOJIETA
IIapuKa, MyIEHHOTO
TOPU30HTANIBHO, TEM OOJIbLIE, YEM
OosblIe BHICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA

bu6mmoteka [IOK
https://m.edsoo.ru/ff09fe0a

JIBr>KeHnEe YacTHI] BEIIESCTBA

VYpok-uccnenoanue «OnbITHI O
HaOII0ICHUIO TEIIOBOTO
paCIIUPEHHUS Ta30BY

Arper ATHBIC COCTOSHUA BCIICCTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



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

OCOOEHHOCTH arperaTHbIX
1 cocTostHHH BOJibI. OOOOIICHHE 11O bubmuoreka [{OK
pasneny «IlepBoHadanabHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHUS O CTPOSHUH BEIIECTBA»
MexaHn4eckoe ABUKEHHUE.
12 PaBHOMEpHOE HiepaBHOMepHoe Bubmmorexa IOK
https://m.edsoo.ru/ff0a05c6
JBKECHUC
13 Ckopoctb. EnuHUIBI CKOPOCTH LSGIEASIIO1E
https://m.edsoo.ru/ff0a079c
14 Pacuer myTu u BpeMeHU IBUKEHUS e OIS
https://m.edsoo.ru/ff0a0ae4
15 Wneprus. Macca — mepa Bu6mmoteka [IOK
UHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IInoTHOCTH BemiecTBa. Pacuer
16 MacChl 06’561]\1413 TeJIa 1Mo ero bubmioreia LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaboparopHnas pabora
17 «Onpenenenue MIOTHOCTH TBEPAOTO
TeJa
18 Pemenue 3amaa mo reme bu6mmoteka [IOK
"TInoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3aumoieicTBus Ten. Cuma
ynpyrocti. 3akoH ['yka
JlaGopatopHnas pabota «3yueHue
3aBUCHMOCTH PACTSKCHHS
20
(medopmanium) py>KUHBI OT
MPUIIOKEHHON CUIIBI»
‘ 21 SBnenune Tarorenus. Cuia TSHKECTH
CBs13b MEXKTy CHIION TSXKECTH U
22 Maccou Tenl:l}.,Bec tena. Pemmenue bubnmorexa LOK
https://m.edsoo.ru/ff0al778
3aja4 1mo teme "Cuna Tsoxectn"



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

Cuna TsKecTH Ha IpyruX IUIaHETax.

23 dusznuecKue XapakTepUCTUKU bubamorexa LIOK
https://m.edsoo.ru/ff0a1502
IJIaHeT
24 N3mepenue cui. J{lunamomerp bubamorexa [IOK
https://m.edsoo.ru/ff0al8cc
bu6nmoreka [IOK
23 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CloXXEHHE OBYX CHII,
26 HaHpaBJ'IeHI-II[LIz]( 10 OJTHOM MPSIMOM. Bubmmorexa IOK
. https://m.edsoo.ru/ff0ala70
PaBHoOzelicTBYIOIIAS CHIT
97 Pemenue 3agau nmo reme
"PaBHoaeiicTByromnias cui"
Cuiia TpeHus u e€ Bubl. TpeHue B bubnmnoreka [JOK
28
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabora «/3ydcHne
3aBUCHUMOCTH CHJIbI TPEHHS
29 CKOJIBXKCHUS OT cnmflp JIaBJICHUS U bubmmorexa LOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
IIOBEPXHOCTEMN
30 Pemenue 3agad Ha onpeneneHne
PaBHOICHCTBYIOLIEN CUIIBI
Pemenue 3agau mo remam: «Bec
31 tena», «['padpuueckoe n3obdpaxxkeHue bubnmnoreka [HOK
cuiy, «CHIIBI», https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHAIDY
KonTponbhas pabota nmo temam:
«MexaHnueckoe JBUKEHUEY,
32 «Macca, mI0THOCTEY, «Bec Temay,
«I'paduueckoe n3zo0paxkeHne CH,
«Cub»
33 Jasnenue. CriocoObl yMEHbIIIEHUS U bubmuoreka [IOK

YBCIIUYCHUA JABJICHUS

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

BJICHHE ra3a. 3aBUCUMOCTh
34 HI[;BH:HI/I: r::: OiaOGEéM; i buomorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBiaeHust TBEPALIMU
35 Teﬂr;l\fl/l )KEI[KOCTSIMI/I u I;:BaMI/I. buomioreia LIOK
’ https://m.edsoo.ru/ff0a25b0
3akoHn [lackains
ABJICHUE B KHUJIKOCTH U Ta3e
36 BI[LBBaHHoe z[eﬁf:[TBHeM CHJIBI ’ LSGIEASIIO1E
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenune 3aga4g no teme «/laBienue bubmuoreka [{OK
B JKHUJIKOCTHU U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
38 CooOlmrarommecst CoCy bl Bubmorexa IOK
https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmroreia LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
YKUJKOCTHBIN HAcOC
41 AtMocdepa 3emiin U IPUIUHBI €€ bu6mmoteka [IOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bubmuoteka [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHoro bubmuoteka [IOK
nasnenus. OneIT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JABJIEHUS OT BLICOTIj)HI:UI YPOBHEM bubmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-anepoua. AtmocdepHoe bubmuoteka [IOK
45
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud nmo treme "
AtmocepHoe naBieHue"
‘ 47 JleiicTBrE KUIKOCTH U Ta3a Ha bubnuotexa [JOK



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

IIOTPY>KEHHOE B HUX TETO.
ApxumenoBa cuia

JlaboparopHnas pabota
«OrnpeneneHue BbITAIKUBAIOLIEH

https://m.edsoo.ru/ff0a3276

bu6nunoreka LIOK

= CHJIBI, JICUCTBYIOIICH Ha TeJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)
JlaboparopHnas paboTa 1mo Teme
«MccnenoBanue 3aBUCHMOCTH Beca
49 Tena B BILOILG oT 00Béma bubmmorexa LIOK
5 https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B KHUIKOCTh 9aCTH
Tena»
50 [InaBanue Ten bubmmorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaboparopHnas pabora
"KonctpyupoBanue apeomeTrpa uiu
51 KOHCTPYUPOBAHUE JIOAKHU U
oIpeJieJIeHuE €€
Ipy30H0AbEMHOCTH "
Pemenwue 3anay mo Temam:
59 «IlnaBanue cynos. bubmuoteka [IOK
BoznyxoriaBanuey, «JlaBneHue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
KonTponbhas padbota no teme
53 «JlaBiieHHnEe TBEPBIX TEN,
KHUJKOCTEH U Ta30B»
but6mmoreka [IOK
>4 Mexarirecicas pabora https://m.edsoo.ru/ff0a3f82
55 MomHocTh. EqUHUIEI MOITHOCTH e I0IS
https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoranue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOM NpU

oaIBEME TI0 JiecTHHUILE"



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

S7

58

S

60

61

62

63

64

65

IIpocteie MexaHu3Mbl. Poryar.
PaBHOBecue cui Ha peruare

Prruaru B TexHuke, ObITY U
npupoje. Jlaboparopnas pabota
«HccnenoBanue yciIoBHil
PaBHOBECCHUS pblyara»

Pemrenue 3aga4d mo reMe «Y CIOBUS
PaBHOBECHSI pbIUaray

Koaddumuent monesnoro aecTpus
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/ nakinonHoM
IIJIOCKOCTHY

Pemrenne 3agau mo teme ""Pabora,
MotmHocTh, KITI"

Mexanuyeckas dJHeprusi.
Kunernueckas u noTeHuaibHas
SHEPIUs

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

YPOK-3KCIIEPUMEHT MO TEME
"OKCIEpUMEHTAIBHOE ONIPENEICHHE
VU3MEHEHNS KHHETUYECKON U
MOTEHLIMAJIbHOW YHEPTUU NIPU
CKaThIBaHWM TeJja 110 HAKIIOHHOU
miockocty"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHD)

0.5

0.5

bu6nunoreka LIOK
https://m.edsoo.ru/ff0a478e

bub6nmorexa [IOK
https://m.edsoo.ru/ff0a48a6

bu6nunoreka LIOK
https://m.edsoo.ru/ff0a4c48

bu6nunoreka LIOK
https://m.edsoo.ru/ff0a4252

bubnmorexa LIOK
https://m.edsoo.ru/ff0a4360

66

PesepsHblit ypok. Pabota ¢
TEKCTaMH I10 Teme "MexaHn4ecKoe
IBIOKEHHE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepBHblit ypok. Pabota ¢
TexcTtamu 1o Teme "JlaBiaeHune

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe




8 KJIACC



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c



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

9 KJIACC

KoaunuyecTBO 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
o/ Tema ypoka Beero Kontpoabubie IlpakTuueckue nayvenns o0pa3oBaTejbHbIe
padoThI padoThI pecypcel

1 Mexannyeckoe JBUKEHHE. 1
MartepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubmmoreka [JOK
MEXAHUYECKOTO JBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NpIMONIMHENHOE 1 bubnnorexa [HOK
IBUDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe mpsiMonuHeitHOE

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHETHOE PAaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBHKCHHE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEINHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUSI. 1
I'paduk ckopoctu
JlaGoparopHas paboTa
"OmnpeneneHne yCKOpEeHus Tema mpu bubnuorexa [JOK

7 1 1
PaBHOYCKOPEHHOM JIBUKECHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJI0CKOCTH"

3 CBoboaHoe nagexue tei. OnbIThl 1
lamunes
PaBHOMEpHOE ABMXKEHUE TTIO

9 okpyxHoctu. [lepuon u yacrora 1 bubnmoreka [JOK
oOpamienus. JIuneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOpOCTH

‘ 10 LleHTpOCTpEMUTEIIBHOE YCKOPCHHE 1
‘ 11 [lepseii 3axoH HptoToHa. Bextop bubnuoreka [IOK



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

_

JlaboparopHas paboTa

CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexa [JOK

PaBHozelicTByOIIAs cHTa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmumoreka [IOK

Cymnepro3unus cuil https://m.edsoo.ru/ff0ae982
14 Pewenue 3a1a4 Ha npuMEHEHUE bubmmoreka [IOK

3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka bubamorexa LIOK

https://m.edsoo.ru/ff0aeca2

17 «OmnpeneneHue KECTKOCTH Bu6mmorexa LIOK
https://m.edsoo.ru/ff0aee28
IPYKUHBDY
18 e — bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [JOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
JlaGopaTtopnas pabora
20 "OnpznenzHMe I:(Oi)(b(bI/IIII/IeHTa bubmmoreia LIOK
. https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIBKCHHUS
Pemrenne 3aga4 1mo Teme "3aKOHBI
21 HproTona. Clllzma ynpyroctu. Cuna bubmmoreia LIOK
. https://m.edsoo.ru/ff0afb8e
TPCHHS
Cwuita TSDKECTH U 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOpEHUE CBO60§HOI‘O e UOLS
https://m.edsoo.ru/ff0af044
MaeHUs
Ypok-koHpeperuus "/[Buxenue ten
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conueunas cucrema). ['anaktuxu"
24 Pemenne 3amay mo teme "Criia bu6mmorexa [IOK



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

TSXKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

HCpBaﬂ KOCMHUYCCKasA CKOPOCTb.

https://m.edsoo.ru/ff0af5f8

bu6mmoreka [JOK

25 HeBecomocTs 1 ieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepragIbHOM TOUKH.

26 AOCONIOTHO TBEPIOE TEIIO. bu6mmoreka [JOK
PaBHoBecue TBEPIOro TEjIa C https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BpAIllCHUS

27 MowmenT cuibl. LlenTp TspkecTn

28 Pemenue 3agau mo reme "MomeHT bu6mmorexa [IOK
cuibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe

29 1o ?eMe ”MexaHI/Iq:cxoe zLBI/Il;)KeHI/Ie. g OIS

. https://m.edsoo.ru/ff0b0408
B3anmonerictue Tea"
KontponbHas paboTa o Teme
30 "MCXI;.HI/I‘IGCK(I))G JIIBUKEHUE. g OIS
. https://m.edsoo.ru/ff0b06ec
B3anmonerictue Tea"
Nmnynec Tena. UMmynsc CUibl.

31 3aKoH COXpaHEHUsI UMITYJIbCa. bubnuorexa [JOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBUE

39 Pemenue 3agaq mo reme "3akoH bu6mmorexa [IOK
COXpaHEHHsI UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexanuueckasi paboTa U MOIIIHOCTh bubmorexa HOK

https://m.edsoo.ru/ff0b0a84

35 PaGora cuitbl TSDKECTH, CHITBI bu6mmorexa [IOK
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JlaGoparopHas paboTa

((OHpCI[CJ'ICHI/IC pa6OTLI CHJIbI TPCHUA



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

IIpyu paBHOMCPHOM ABUXXCHHUU TCIIa
1o FOpH3OHTEU'IBHOI>i ITOBCPXHOCTU»

CBs13b SHEPruM U paboTHI.

37
[ToreHunanbHas s3HEeprus
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETHYCCKOU SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
JlaGopaTtopHnas pabota «3yuenue bubmuorexa [JOK
40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KoiebarepsHOE IBUKEHUE U €TO bu6mmoreka [JOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
3 0 .
2 Bunysciemme corcSann o
A ' https://m.eds00.ru/ff0b20f0
Pe3onanc
43 MaremMaTnuecKuil U NPy KUHHBINA
MasiTHUKA
| T caen
L https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl Tpy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOIEeOaHUIX
Jlab 0
46 «g OI;aTGOI;Ha’[epoO(T)a epuoaa Brbmiorexa LIOK
i JICHUE YaCTOTHI U TIEPH
PeA . proA https://m.edsoo.ru/ffOblaec
KOJIeOaHU IPYKUHHOTO MasITHUKA
JlaGopatopHas pabota «IIpoBepka
HE3aBUCHMOCTHU NIeproJia KojaeOaHHi bubnuoreka [IOK
47
rpy3a, MO/BEIICHHOT0 K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Ipy3a»
48 Mexanndeckue BoIHbI. CBOMCTBA bu6mmorexka [JOK

MCXaHHUYCCKUX BOJIH. HpOI[OJ'ILHLIC n

https://m.edsoo.ru/ff0b21fe
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MOIMNCPCUYHBIC BOJIHBI

49

50

o1

52

53

54

55

56

57

VYpoxk-koHpepeHnus "MexaHuYecKre
BOJIHBI B TBEPIIOM TEJIE.
Ceiicmuueckue BOJIHBI"

3Byk. PactipocTpanenue u
OTpakeHHE 3BYyKa

Ypok-uccnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTBHI 3BYKa OT
4acToTh!"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenus "YabpTpa3Byk u
uH(ppa3ByK B IpHUpOJIe U TEXHUKE"
[ToaroroBka K KOHTPOJILHOU padboTe
110 TeMe "3aKOHbI COXPAHEHHUS.

MexaHnndeckue KoneOaHus U BOJIHEI"

KonTtponsHast pabora o Teme
"3aKOHBI COXPAHEHUS.
Mexannueckre KoneOaHusi ¥ BOJHBI"

SHCKTPOMB.FHI/ITHOC ITOJIC.
9J'I€KTpOMaFHI/ITHI)Ie BOJIHBI

CBoiicTBa QJICKTPOMATHUTHBIX BOJIH

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHmne 31€KTPOMArHUTHBIX
BOJIH JJI1 COTOBOM CBA3H"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2fe6

59

60

VYpok-uccnenosanue "Mzydenue
CBOMWCTB SJICKTPOMArdMuTHBIX BOJIH C
MTOMOIIbI0 MOOMITEHOTO TennedoHa"

Pemienne 3amag Ha OMpCACIICHUC
YaCTOTHhI U AJIMHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2c6c
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BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHast MPUPO/Ia CBETA.

61 Cxopoctb cBeTa. BomHoBBIC bubmmorexa LIOK
b https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
HcTounuku cBera. [IpsamonuHeiHoe
62 pacmpocTpaHeHue CBIe)Ta. 3aTMeHHs bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
Counna u JIynsl
3aKOH OTpa)KeHHs CBETa. 3epKaia.
63 PemeHI/Iep3az[aq Ha anMeHeIzme o IO
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnnorexka [JOK
HPEIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcroib30BaHKE TIOJIHOTO bubmuoreka [JOK
65
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX
JlaGopaTtopHas pabota
"UccnegoBanue 3aBUCUMOCTH yIJia
66 MPETOMIICHUS] CBETOBOT'O JIyda OT
yTIja MaJieHus: Ha rpaHuie "Bo3ayX-
crexmno""
VYpok-koHpepeHuus
"Hcnonb30BaHuE MOTHOTO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBSI3p"
bubmuorexa [JOK
68 JIma3er. OnTHYECKas CHIIA JIMH3BI httos://m.edso0.ru/ffob3f2c
. bubnmoreka [IOK
69 [TocTpoeHre N300paKeHHIA B JTMH3AX https://m.edsoo.ru/ffob4dda
70 JlaGopaTtopHnast pabota bubnuotexa [JOK

"Onpenenenne GOKyCHOTO

https://m.edsoo.ru/ff0b4206
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PACCTOSAHUA U ONTHUYECKOU CHIBI
coOuparorien THH3HI"

Ypok-koupepenmus "OnTuyeckue bubmuorexa [JOK

71
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

79 I'na3 xak ontuyeckas CucTema. bu6mmoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-konpepenmus "JlepexTo
3penus. Kak coxpanuts 3peHue"

Pasnosxenue 6enoro cBera B CHEKTP.

74 Omneitel HetoToHa. CroxxeHue bubnuorexa [JOK
CIIEKTPaJIbHBIX BETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110

A3JI0’KEHUI0 OEJIOT0 CBETA B CIIEKT
75 i BOCIPHATHUIO [[BETA MPEIMETOB ’ bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
pY UX HAOJIIOICHUH Yepes
[[BETOBBIC (DMITHTPHI"
Ypok-npaktukyM "BoaHOoBbIE

76 CBOICTBa CBETA: AUCIEpPCHS,
uHTepdepeHus u qudppaxaus”

77 OmnsiTel Pedepdopaa v mnanerapHas bubnunoreka [JOK
MOJIeNIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atroma
bopa
Hcnyckanue u MoriomnieHne cBera

79 aT((:)l\Z:M. KBZHTI)IO. HI(/)IEl;IqaeTrc,Iee Bu6miorexa LIOK

https://m.edsoo.ru/ff0c144c
CIIEKTPBI
Ypok-npaktukym "Habmronenue bubnmoreka [JOK

80
CIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BUJIBI bubmmoreia LIOK

https://m.edsoo.ru/ff0c1672
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82 Crpoenue aToOMHOTrO sipa. bubmuoreka [JOK
Hyxknonunas moseinb https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE TPEBpALICHHUS. bu6mmoreka [JOK
H3oTorsr https://m.edsoo.ru/ff0clald

84 Penrenue 3amad mo teMe: bu6mmoreka [JOK
"ParoaKTHBHBIC MTPEBpaIIeHUs" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
VY pok-KoH(pepeHIHs

86 ";)aﬂnoaKngII){H: U3JIyYCHHS B e IOR

. https://m.edsoo.ru/ff0c2126
pUpPoJIe, MEAUIIMHE, TEXHUKE
SlnepHble peakiyu. 3aKOHbI
87 C()ﬂXI‘E)aHeHI/II)H 3aI;;IJJOBor0 u bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCEN

88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnuorexa [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "Anepusie
peakiuun"

90 Peakuuu cunrtesa u neneHus saep. bu6mmoreka [JOK
Wcrounnku sHeprun ComHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepennus "AnepHas

91 sHepreTuka. Jlencreus
paZOaKTUBHBIX U3NTyUYEeHUN Ha
JKUBBIE OpraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe

92 1o TeMe "DIIeKTPOMAarHUTHOE TOJIE. bubnnorexka [JOK
DJIeKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrIc sBIcHMS"

KonTponbHas pabota no teme

03 "DJIEKTPOMarHUTHOE TIOJIE.

DIIeKTPOMarHUTHBIE BOJTHBI.
KBauroBsie sBienuns"
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[ToBTOpenue, oboOICHNE.

bubmunorexa [JOK

94 JIab o 1 1
| ¢ OpaTOijHe e OTI’: IR https://m.edsoo.ru/ff0c245a
BzaunmonetictBue ten
R i B BuGmiorera LIOK
. " f[ https://m.edsoo.ru/ff0c2572
1o TeMe "'TertoBbIe MpouecChl
[ToBTOpenue, 0600meHNE. Permenune
96 pacyETHBIX U KaU€CTBEHHBIX 3a/1a4 1 bu6mmoreka [JOK
o Teme "KIIJ] TemnoBbix https://m.edsoo.ru/ff0c2a22
nBurareiei”
o IToBTOpenue, 0600IeHNE. Permenue . BuGmmorexa LOK
ACYETHBIX U KAYECTBEHHBIX 3a1a4
P A https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekrpoycranoBok"
T ) ) BuGnotexa LIOK
| PR " I https://m.edsoo.ru/ff0c2c52
CBETOBLIE SIBICHUS
o | mmpem otmeme i |
. https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHUKE
| e BuGmorexa LIOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 | oot ma e o | 1 BuGmorexa LIOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUSA
[ToBTropenue, 06o0meHue. Padora ¢
102 TekcTamu 1o TeMe "KBaHnToBadg u 1
sanepHas pusuka'
BIIEE KOJIMYECTBO YACOB IT
OBIII OJ1 CTBO CcO O 102 97

[NTPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1. ®uszuka: 7-i kinacc: 6a30BbIN ypOBEHb: yueOHUK, 7 knacc/ [lepeimkun .M., iBaHOB
A.N., AkonepHoe obuiectBo «M3aarensctBo «lIpocBerienne»

2. ®usuka: 8- kimacc: 6a30BbIi YpoBeHb: yueOHHUK, 8 kiacc/ [leprimkun . M., FiBaHoB A.
., AxmonepHoe obuiectBo «M3narensctBo «IIpocBemenne»

3. ®usuka: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHHUK, 9 kitace/ [lepeimkun Y. M., I'ytauk E.
M., Banos A. U., IletpoBa M. A., AkunonepHoe o61iectBo «M3marenbcTBo
«IIpocBenieHue»

4. Jlykamuk B.W. COopHuk 3ama4 o ¢pusuke st 7 — 9 K1accoB 001eoopa3oBaTeIbHbIX
yupexaenuil. — M.: Ilpocsemenue, 2001.

5. IMepermkua A.B. CoopHuk 33134 o ¢pusuke: 7-9 kiI.: k yaeOHukam A.B. Ilepbimkunaa u
np. «®@usuka. 7 kinacey, «dusuka. 8 kinacey, «dusuka. 9 kiace». DI'OC. — M.

W3 nmarenscTBo «OK3aMmeny, 2016.

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA

1. Jlykammuk B.1. Coopuuk 3ana4 no ¢pusuke st 7 — 9 kiiaccoB 00111e00pa3oBaTeIbHBIX
yupexaenuil. — M.: Ilpocsemenue, 2001.

2. lleperiikun A.B. CoopHuk 3ama4 o ¢usuke: 7-9 ki.: k yueonukam A.B. Ilepbimkuna u
np. «®dusnka. 7 kinacey, «dusuka. 8 knacey, «duzuka. 9 kiacen. PI'OC. — M.

WsnarennctBo «IK3aMen», 2016.

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. DnexTpoHHOE NpuIokKeHue K yueOHuky www.drofa.ru

2. https://resh.edu.ru - Poccwuiickas 371eKTpOHHAs IIIKOJIA



3. https://uchi.ru/- Yun.py

4. https://edu.skysmart.ru - uatepakTuBHas pabouast TeTpais sky smart



