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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 00IIEro oOpa3oBaHUsA
COCTaBJICHAa Ha OCHOBE TOJIOKEHHM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTENbHON HpPOrpaMMBbI, NPEACTABICHHBIX B
OI'OC OOQ, a Takxke ¢ yueToM (eaepanbHoi paboueii MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanusi yueoHoro npeamera «Ousnkay.

Copnepxkanue mporpamMMmbl MO (U3MKE HAMpaBlieHO Ha (OpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYaIOIIUXCS W OpPraHu3alfio H3y4YeHUs
¢u3MKu Ha AEATeTbHOCTHOW OCHOBe. B mporpamme mo (u3MKe Yy4YHTHIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpeamera B peanusanuu TpedoBanuii ®I'OC OO0
IUITAHUPYEMBIM JIMYHOCTHBIM U METAaNpPEMETHBIM pe3ysibTaTaM 0OyueHus, a TaKKe
MEXIPEAMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no gu3rke ycTaHaBIMBAET pacHpenesieHue y4eOHOro MaTepuaa
1o rogam oOy4deHus (Mo Kiiaccam), IpeajiaraeT NpUMEpPHYIO MOCIEI0BATEIbHOCTD
M3YYCHHUS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJEp>KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YJAIOIINXCS.

[TporpamMma 1o ¢usuke pazpaboTaHa C LEJIbIO OKa3aHUs METOAMYECKOMN
MOMOIIIM YYUTEIIO B CO3/IaHUHU paboueil mporpaMmbl IO y4eOHOMY MPEAMETY.

®duzuka ABIAETCA CHUCTEMOOOPA3YIOUIUM JJii  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, OCKOJIBbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OHOJOTHEH, acTpoHOMHUEH W (HHU3NUSCKOU
reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa,
nmpenocTaBiseT Haubonee sCHbIE 0O0pasibl MPUMEHEHHs] HAay4dHOTO METoja
MO3HAHMS, TO €CTh CII0C00a MOTy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
oOpa3oBaHMsl COCTOUT B (OPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH U
MHTEpeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE MPEANoJiaraeT OBJIaJCHUE
CIICIYIOIUMHA KOMITIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYUYHYIO
IPaMOTHOCTE:

e HAYYHO OOBSCHSTH SIBJICHUS;

¢ OLICHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOTO UCCIICTI0BAHUS;

e MHTEPIIPETUPOBATH JaHHBIC U MCIIOIH30BaTh HAYYHBIE 10KA3aTeIhCTBA
JUISL TIOJTyY€HUS BHIBOJIOB.

[enu wusyuyeHuss (PU3UMKU HAa YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
onpenenensl B Konuenuuu mnpenogaBanusi yueOHOro mnpeamera «@Pu3uka» B
oOpa3oBarenbHbIX opranmszanusax Poccuiickoit  ®enepauuu, peanu3yroUnux
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPAMMBbI, YTBEPKICHHON pellieHueM



Konnernn MunucrepcrBa npocsemiennst Poccuiickoin @enepanuu (MpoTOKoJ OT 3
nexadps 2019 r. Ne [1K-48H).

Henu uzyvenus: puznku:

e IPUOOpPETEHUE HWHTEpEcCa M CTpEeMJICHUS OOydYaromMXcs K HaydYHOMY
U3YYCHUIO MPUPOJNbI, PA3BUTHE HUX HWHTEIUIEKTYalIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEJCTABICHUNA O HAyYHOM METOJ€ MO3HaHWs U (HOPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPY KAIOIIUM SIBICHUSM;

e popMHUpOBAHKE HAYYHOT'O MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YEeHHs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e opMupOBaHUE TPEACTABICHUNA O PONM (PUIUKH IS PA3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

epa3BUTUE  MPEICTAaBIEHUH O  BO3MOXKHBIX  cdepax  Oyayuen
npo(hecCHOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JaynbHeNeMy OOy4€HHUIO B 3TOM HalpaBJICHUU.

JlocTmxeHne 3TUX IeNeld MporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o0111ero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

e IpUOOpPETEHHE 3HAHUM O  JAMCKPETHOM CTPOEHUM  BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBaHTOBBIX
SIBJICHUSIX;

e IPUOOpPETEHUE YMEHUN OMUCHIBATh M OOBACHATH (PU3UUECKUE SIBJICHUS C
MCTIOJIb30BaHUEM TOTYUCHHBIX 3HAHU;

e OCBOEHME METOJIOB pEIICHWS TMPOCTEHMINMX PACUYCTHBIX 3axad ¢
UCIIOJIb30BaHUEM buznueckux Mojienei, TBOPUYECKUX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e Pa3BUTHE YMEHHI HAOJIONaTh MPUPOIHBIC SBICHUS U BBIMOJHATH OMBITHI,
JabopatopHble  pabOThl M AKCIEPUMEHTANIbHBIC HCCJIEJAOBaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

e OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMamue (HU3NIECKOTO COACpKaAHUS,
BKJItOUYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTHKEHUSIX (U3UKH, aHAINU3 U
KPUTHYECKOE OlIEHUBaHUE NHPOPMAIIHH;

¢ 3HAKOMCTBO €O cpepamu mpodeccroHaIbHON NeSTEIbHOCTH, CBI3aHHBIMU C
¢u3MKONW, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JOCTHXKEHUSX (PU3HUECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIEN0), B 8
Kiacce — 68 vacoB (2 yaca B Henmeno), B 9 kinacce — 102 gaca (3 yaca B Henelio).

[Ipennaraemslii B mporpamMmMe 1o (usuke nepedeHsb JabopaTopHbIX padboT u
OTIBITOB HOCUT PEKOMEHIaTeNbHBIN XapaKkTep, YUUTENb JIeJaeT BEIOOp MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYATbHBIX OCOOECHHOCTEH
o0yJaromuxcsi, CIMCKa SKCIIEPUMEHTALHBIX 3aJaHUi, MpeAiaraéMbIX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa o (hHU3HKe.



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Pa3znen 1. ®u3zuka u eé poJib B NO3HAHUHU OKPYKAIOIIEro MUPA.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. dusnyueckue SBICHHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [lorpemHocTs n3mMepennit. MexxayHapoHasi CUCTeMa €AHHHIL.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAayKd M3Yy4alOT HPHUPOLY.
EcTtecTBeHHO-HAY4YHBI METOJl TMO3HAHMs: HAOIIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BOITPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmogaemMoro sBiaeHus. Onucanue GU3NIeCKUX SABJICHUN ¢ TOMOILIBIO MOJEEH.

Jemoncmpayuu.

1. MexaHW4YecKne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHMSL.
2. @uznyeckue NpuOOpsl U MpoLEaypa IPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U (ppoBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimui.
1. OmnpexeneHue UEHbI JEIEHUS IKaIbl K3MEPUTEIHLHOTO Mprudopa.
2. M3mepenue paccTOsHUM.
3. Hsmepenue o0beMa KUJIKOCTH U TBEPAOTO Tea.
4. OrmpeneneHue pa3MepOB MAJIBIX TEI.
5. M3mepenue temmeparypbl INpU NOMOIIM >KUAKOCTHOIO TEPMOMETPA H
JaTYNKA TEMIIEPATYPHI.

6. IIpoBenenue mcciaeaoBaHUsS IO MPOBEPKE T'MIOTE3BL: AAIBHOCTB IOJETA
IapyKa, MyIeHHOr0 TOPU30HTAIBHO, TeM OO0JbllIe, 4eM OOJbIlIe BhICOTA
ITyCKa.

Pasznen 2. IlepBoHayaibHbIE CBeAeHHsI 0 CTPOEHHUH BelllecTBA.

CrpoeHue BemlecTBa: aTOMbl M MOJIEKYJIbl, HMX pa3Mepbl. ONbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBrm>kenne wactuil BemecTBa. CBsA3b CKOPOCTHM JBHXKEHHMS 4YacTHUI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzanmopeiicTBue dwacTwuil
BELIECTBA: IPUTSHKEHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(kpucTtammyeckux) Ten. B3auMOCBsSI3b MEXIy CBOMCTBaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauuu.

1. Habmionenne 6poyHOBCKOTO ABUKECHHUS.



2. Habmonenue nuddysumn.
3. HaGmionenue  siBiIeHMN,  OOBSICHSIONIMXCS  NPUTSHKCHUEM — WIH
OTTAJIKUBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopnwie padbomot u onvimul.

1. OueHka JuamMeTpa aroMa METOJOM PsAOB (C  HCIOJIB30BAaHUEM

dboTorpadmii).
2. OmbITHI 110 HAOJIOICHUIO TETIOBOTO PACIITUPEHHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pasznen 3. /IBU:KeHHEe H B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeliHsisi CKOpPOCTh NP HEPABHOMEPHOM IBWKEHHHU. Pacder myTu u
BPEMEHU JIBUKEHUSI.
SlBnenue wuHepuuu. 3aKOH WHEpLMU. B3anmoaelcTBUE TeNl KaK NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHMsI Teil. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InoTHOCTE BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHHIIC
o0BEMa BeIleCTBa.
Cwita Kak XapakTepuUCTHKa B3auMOAEHCTBHs Tesl. Chila ynpyrocTd M 3aKOH
I'yka. M3mepenue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS M CHUJIA
TskecTH. CHJla TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenue
CUJI, HAPaBJIEHHBIX MO OJHOW MpsiMoW. PaBHoxelcTByromas cuii. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHKe B IPUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HabnrogeHne MexaHM4eCKOro JBUXKEHUS Tea.
2. H3mepeHue CKOpOCTH MPSIMOJIMHEUHOTO JBUKECHUS.
3. HaOmronenue siBneHust MHEPIIUH.
4. HalmoneHre u3MEeHEHUs! CKOPOCTH TTPU B3aMMOCHCTBUM TEJL.
5. CpaBHEHHE MaccC IO B3aUMOJICCTBUIO TEIL.
6. CnoxkeHue cuJjl, HapaBJIEHHBIX MO OJHOMN NPSIMOIA.
Jlabopamopnwie padbomut u onvimul.
1. OmnpenenieHre CKOPOCTH PABHOMEPHOIO JIBHXKEHUS (IIapvKa B KUIKOCTH,
MOJIEJIH DJICKTPUYECKOT0 aBTOMOOUIIS U TaK JaJiee).

2. Ompenenenne CpelnHE CKOPOCTH CKOJIBKEHUS OpyCKa WM IIapuKa o
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPOTO Tea.

4. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTshKeHHs (Iedopmarivn)
MPY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. OnBIThI, IEMOHCTPUPYIOUTHE 3aBUCUMOCTh CHUJIbI TPEHUS CKOJIBKEHUSI OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. JlaBiieHue TBEPABIX TeJl, KUIAKOCTEN U ra3oB.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIUUEHUs AaBieHus. [laBinenue rasa.
3aBUCHMOCTh JaBJICHUs raza OT o0ObeMa, TemmepaTyphl. [lepemaua maBieHus
TBEPABIMHU TellaMH, KUJIKOCTAMU W Ta3zamu. 3akoH [lackams. [THeBMaTmdeckue
MAaIlIMHbI. 3aBUCHUMOCTh JaBJICHHS KHIKOCTH OT TIIyOWHBI. ['mMapocTaTHdecKuid
napajgokc. Coolbuaromuecs: cocyibl. ['uapaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emun U atmMocdepHoe naBieHHe. [IpUUHHBI CyIeCTBOBaHHUS
Bo3nymrHOW oOonouku 3emu. OmbiTr Toppuuermm. M3mepenue aTtmocdepHOTO
JaBJICHUS.3aBUCUMOCTh aTMOC(EpHOTO aBJICHHS OT BBICOTHI HaJl YPOBHEM MODSI.
[TpuGops! 1 u3MepeHus: aTMOC(hEepHOTO TABICHHS.

JleiicTBHE KUAKOCTH W Ta3a HA MOTPYKECHHOE B HUX TeJO0. BhITamkuBaromias
(apxumenoBa) cuna. 3akon Apxumena. [InaBanue ten.BoszayxomiaBanue.

Jemoncmpauuu.

A A A

3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiieHUS )KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mapaBamyeckunii mpecc.

[IposiBieHne necTBUA aTMOC(HEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAIKHUBAIOIIEH CHUJIBI OT 00BEMa MOTPYKEHHON YacTH
T€Ja U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITCCHEHHOM KUIKOCTH.
YcnoBue iaBaHus TEJI: IUIABAHWUE WJIA MOTPY>KEHHUE TEJ B 3aBUCUMOCTH
OT COOTHOIICHHS TNIOTHOCTEH Tesa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimul.

1.

HccnenoBanue 3aBUCUMOCTH Beca TeJa B BOAE OT 00beMa NOrpy>KEHHOH B
AKUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  Teo,
MOTPYKCHHOE B KUJIKOCTb.

IIpoBepka HE3ABUCHMOCTH BBITAIKMBAIOILIEN CHJIbI, IEVCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT MaccChl Tena.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb  BBITAJKUBAIOLIEH CHIIBI,
JICUCTBYIOIIEH Ha TEIO B JKUJIKOCTH, OT OOBEMa TOTPYKCHHOW B
KUJKOCTh YaCTH T€JIa U OT IUIOTHOCTH KUJIKOCTH.

KoncTpynpoBanne apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKA U
ONpEAEICHNUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIITHOCTh. DHEpPrusi.

Mexanudeckas padota. MoOIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [I[puMeHeHre npaBuiIa paBHOBECHUS phiuara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas dHeprus. KuHeTtmueckas UM NOTEHUUAIbHAS SHEPTUSL.
[IpeBpaiiienrie 0AHOTO BUAA MEXaHUUECKOM SHEPTUU B APYroil. 3aKOH COXpaHEHUS
SHEPrUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpuMepbl NpOCTBIX MEXAaHU3MOB.

Jlabopamopnsie pabomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHUS TIPU PABHOMEPHOM JBUXKEHUU TeJa

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue yClOBUM paBHOBECHS pblyara.

3. Uamepenue KIIJI HaKTOHHOM MIOCKOCTH.

4. W3ydeHue 3aK0OHA COXPAaHECHUS MEXaHUYECKOU YHEPTUU.

8 KUIIACC

Pa3nes 6. TensioBble siBIeHMA.

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopgenu TBEpPAOTO, >KUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUHU.
CmaumnBaHKe U KalmWUISIPHBIE SIBJICHUS. TEmIoBOe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHUS
yacTull. BuyTtpeHHsst sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEW HHEPIUu:
Terionepeaaya U COBEpLIEHUE paboThI. Bupp TeIUIonepeaayu:
TETUIONPOBOAHOCTh, KOHBEKIIHS, U3JIyYEHHUE.

KonudecTBo TemnoThl. YenpHas TEIJIOEMKOCTh BellecTBa. TermiooOMeH u
TEMJIOBOEC paBHOBECHE. YpPaBHEHHME TeIUIoBOro OanaHca. IlmaBienune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJIeJIbHAA TEIUIOoTa IUJIABJICHUS.
[TapooOpazoBanue u kouaeHcanus. Mcnapenuwe. Kumenuwe. YiaenpHas Temiora
mapooOpa3oBaHusA.3aBUCUMOCTh  TEMIIEPATyphl KUMEHUS OT aTMOC(hEpHOTO
JaBJICHUS.

BnaxHocTts Bo3myxa.

DHeprus TOIIMBA. Y AeIbHAs TEIJIOTa CrOPaHus.

[Tpuntuner padotel TeroBeix napurarenceit KIIJ TemmoBoro asuratesns.
TerutoBble IBUTATEIN U 3a1IATA OKPYKAIOIIEH CPEbL.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUU B TEIJIOBBIX MPOIECCAX.

Jemoncmpauuu.

1. HaGnrogenume OpoyHOBCKOTO JBUYKEHUS.
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10.
11.
12.
13.

Ha6nronenue nuddysun.

Hab6nroneHue siBjeHni cMaunBaHUs M KAUJUIPHBIX SBJICHUM.
HaGnronenue TemioBoro pacumpeHus Tell.

N3meHenue paBieHus Ta3a NpU U3MEHEHWU 00bEMa W HAarpeBaHUU WIH
OXJIaXKJICHUH.

[TpaBuiia u3MepeHus TemrnepaTypsl.

Buae! Termonepenaymn.

OxJtaxkieHue npu COBEPIICHUH padoTHhI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUIIAMH.
CpaBHEHHE TEIJIOEMKOCTEN pa3IMYHbIX BEIECTB.
HaOmronenne kuneHus.

Hab6nronenue noctossHCTBA TEMIIEpaTyphl IPH TIABJICHUU.
Moaeny TemIoBbIX JBUTATEIICH.

Jlabopamopnwie padbomot u onvimeul.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJIIPHOTO MPUTSKEHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WIIA caxapa.
OnbITel MO HAOTIOJEHUIO TEIUIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPBIX TEN.

Onpenenenue AaBieHMs BO3AyxXa B OAJJIOHE LINIPUIIA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JAaBJIEHUS BO3AyXa OT €ro
00beMa U HArPEeBaHUS WA OXJIKICHHUS.

[TpoBepka runoTe3bl TMHEHHONU 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TEMIEepaTyphl.

HaOntonenne wu3MeHEHHsT BHYTPEHHEH OHEpPruuM Tejla B Pe3yJibTare
TeruIonepeaayu U padoThl BHEITHUX CHUJL.

HccnenoBanue siBieHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOIHON U
ropstuei BOJIBI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IMpHU
TEIJI000MEHE C HArPEeThIM METAJUNIMYECKUM ITUITUHIPOM.

Ornpenenenue yaeIbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanne npouecca ncnapeHusl.

Ornpenenenne OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Ornpenenenue yaenbHOM TEIIOTHI MIABICHUS JbJA.

Pa3znes 7. DnekTpuyeckne U MATHUTHBIE SIBJICHUS.

Onektpuzanus Tenl. J[Ba poja 3JIEKTpUYECKHX 3apsAnoB. B3aumojenicTBue
3apspKeHHbIX  Ted. 3akoH KyioHa (3aBUCMMOCTh  CWJIBI  B3aUMOJCHCTBHS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSHUSI MEXKAY TEJIaMH ).

OnekTpuyeckoe noJie. Hanmpsx€HHOCTh 3nekTpuyeckoro mnons. [IpuHimn
CYTEPIIO3UILIMU STEKTPUUECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DIEMEHTapHBIA JICKTPUUECKUM 3apsl.
Crpoenne aroma. IIpoBOIHMKM W JIHUPJIEKTPUKUA. 3aKOH  COXPaHEHUs
ANEKTPUUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAaHUS JIIEKTPHUYECKOIO TOKA.
HcTtouHnkyn MOCTOSTHHOTO TOKa. JIEHCTBUSA DSIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuma Toka.  DIJIEKTPHUUECKOE  HANPSKEHHUE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
s ydactka uend. llocinenoBarenbHOE UM HapajliebHOE  COEIUHEHHE
IPOBOJHUKOB.

Pabota W MOIIHOCTH 3JIEKTpHUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKUE LENU U MOTPEOUTENH 3IEKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3aumonelcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnuTHOe 1nosie. MarauTHoe 1oJjie 3eMJIM M €r0 3HA4eHHUE IS J)KU3HU Ha 3emile.
Omeir  Opcrema.  MarautHoe  mosne  anekTpudeckoro  toka.llpumenenwne
ANEKTPOMArHuTOB B TEXHUKE. /[€lCTBME MArHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
DNEeKTpOABUIATENb IMOCTOSHHOTO TOKA. Vcrmosib30BaHME 3JIEKTpOABUraTeici B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 3neKTpoMarHuTHOW UHAYyKIUU. [IpaBumno Jlenna.
DIIEKTPOTreHEepaTop. Cnoco0bl MOJIYYEHUS ANEKTPUYECKOU SHEPIUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPIHH.

Hemoncmpauuu.

DJIeKTpU3aIus Tell.
JIBa poa 3JIEKTPUYECKUX 3apsA0B M B3aUMOJACICTBUE 3apSKEHHBIX TEIN.
Y CTpONCTBO U AEUCTBHE DJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST HHIYKIIUS.
3aKOH COXPAaHEHHUSI DJIEKTPUUECKUX 3aPSAI0B.
[IpoBOTHUKY M JUDIICKTPUKH.
MopnenupoBaHue CUIIOBBIX JIUHUAN dJIEKTPUUECKOTO TOJIS.
HMcTOYHMKHN TOCTOSIHHOTO TOKA.
JIeHCTBUS DIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUIKOCTH.
. 'a30BB11 pa3ps.
. 3MepeHune cuitbl TOka aMIIEpMETPOM.
. 3MepeHne 2eKTpUIeCcKOro HAIPSKEHNSI BOJIBTMETPOM.
. Peocrar n marazus conpoTUBIICHUM.
. BzaumoiericTBrE MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS ITOI0COB MATHATA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHUe€ MAarHUTHBIX MOJEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarsnuTtHoe 1oJje Toka. DJIeKTPOMAarHuT.

JleficTBE MarHUTHOTO T0JIs1 HAa IPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATENb MOCTOSHHOTO TOKA.

UccnenoBanue siBIEHUS IEKTPOMATHUTHOW UHIYKITUU.

OnbiTel Dapajes.

3aBUCUMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHHSI.

DJIEKTPOTreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomot u onvimeul.

1.

AL

10.
11.

12.

13.

14.

15.

16.

OnpITel N0 HAONIOACHUIO SJIEKTpU3AMM  TEl HWHIYKUUEW U 1pu
CONIPUKOCHOBEHUH.

HccnenoBanue ACUCTBUS DJIEKTPUYECKOTO IIOJS HAa IPOBOJAHUKU MU
JUDJIEKTPUKHU.

COopka u npoBepka pabOThI IEKTPUUECKOM 1IEMU MTOCTOSTHHOTO TOKA.
N3mepeHne n peryampoBaHnue CUIIBI TOKA.

W3mepenune u peryinpoBaHue HaPsHKCHMS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO YE€PE3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb AIIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOIIAAN ITONEPEYHOTO
CEYEeHUs U MaTepuana.

IIpoBepka mnpaBuna CIOXKEHUS HANPSHKEHUN NPHU  IOCIEAOBATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna Uisi CWJIBI TOKA NPU IAPAJUIEIIBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenre pabOThI AAEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIAEISEMOM Ha
pe3ucrope.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Y€pe3 JaMIIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ HarpeBarens.

HccenenoBaHre MarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.
N3yyeHne MarHUTHOrO IOJSI IOCTOSIHHBIX ~ MAarHUTOB IpU  HX
O0OBEIMHEHUH U Pa3JICIICHUN.

Hccnenosanue AercTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTb CHJBl  B3aMMOJEHCTBHUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HANpPAaBICHHS TOKA B
KaTyIIKe.

18. MI3yyeHue nelcTBUS. MarHUTHOTO IIOJISI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yueHue padoThl SJEKTPOABUTATES.

20. M3mepenue KII/I anexTpoaBuraTenbHON yCTAHOBKH.

21. ONBITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW HHIYKLIHH:
UCCJICIOBAHNE W3MEHEHMM 3HAYCHUs M HAIpPABICHHUS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nes 8. Mexanu4eckue siBJeHHS.

Mexanudeckoe aBwkeHue. MarepuanpHas Touka. (Cucrema oTcyera.
OTHOCHUTEIBHOCTh MEXAHUYECKOIO0 JBHKEHHA. PaBHOMEpHOE MpPsSMOJIMHENHOE
newxeHue. HepaBHoMepHOE npsiMonMHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOycKOpeHHOE MpsMoOiMHEiHOe JBHKeHue.CBoOOAHOE
nageHue. OnsITel ["anuies.

PaBHOMepHOE ABMXKEHHE MO OKpYyKHOCTH. [lepnon m vacrota oOpauieHus.
JIuneitHas u yrioBast CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

ITepseiit 3akoH HeroroHa. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIMT CynIepIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHUSI CKOJIbXKEHUS, CHIIa
TPEHUs [0KOsI, IPYTUE BUIbI TPEHHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najneHus. JlBmwxkenne maHer BOkpyr CoisHna. IlepBas xkocMmuueckas CKOPOCTb.
HeBecomocTs u nieperpys3ku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpaoe Teno. PaBHOBecue
TBEPAOTO TeJla ¢ 3aKPETUICHHOM OChIO BpailieHus. MoMmeHT cuiibl. LleHTp TsKecTH.

Nmnynse tena. MIsMeHeHne mMmitynbca. Mmmynbsc cuiibl. 3aKOH COXpaHEHUSs
UMITyJIbCa. PEakTHBHOE NBUKEHUE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa cui TAKECTH, YHNPYroCTH,
TpeHus. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPrHs Tena, MOJHATOrO Hajl
MMOBEPXHOCTHIO 3eMiM. [loTeHIInanbHasa S3HEPTUS C)KATOU NIPYKUHBI. KuHetnueckas
sHeprus. Teopema O KMHETUYECKOW 3HEPrMU. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPIUM.

Jemoncmpayuu.

1. HaOmioneHne MeXaHMYECKOTO JIBUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX Tel

OTCUeTa.



o v A~ Ww

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

CpaBHeHME ITyTEH U TPACKTOPHUI JBHKEHHSI OJHOTO M TOTO K€ TeJla
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUECTA.

N3mepenne cKOpoCTH U yCKOPEHUS TPSAMOJIMHEUHOTO IBUKEHUS.
Hccnenoanue npu3HaKkoB PaBHOYCKOPEHHOTO JIBUKECHUS.

Habutoienue 1BUKEHUS Tella 0 OKPY>KHOCTH.

HabitoieHne MexaHn4ecKuX sIBJICHUI, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PAaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCHUTENbHO KabuHeTa (U3UKH.

3aBUCUMOCTb YCKOPEHUS TeJa OT MAacchl Tejla W JEHCTBYIOLIEH Ha HEro
CHJIBL.

Habutoienue paBeHcTBa CHII IPU B3aUMOJICHCTBUM TEI.

N3MeHeHune Beca Tea Ipu yCKOPEHHOM JIBMKEHHH.

Ileperaya uMIynbca mpu B3auMOAECHCTBUM TEJL.

[IpeoOpa3oBaHus SHEPTUM MIPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCca IPU HEYTIPYTOM B3aUMOICHCTBHH.

CoxpaHeHne UMITyJibca MpU a0COTIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
HaGnroneHnue peakTHBHOTO IBH>KECHHS.

CoxpaHeHNe MEXaHUUECKON SHEPTUU IIPU CBOOOHOM Ma/ICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUH NIPU IBUKEHUHU TEJIA MO IEMCTBUEM
IPYXUHBI.

Jlabopamopnuie padbomot u onvimul.

1.

KoncTtpyupoBanue TpakTa [jisi pa3roHa W JalbHEUIIIET0 pPaBHOMEPHOTO
JBWKCHUS IIAPUKA UITU TEJIEHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WIM JBHXKCHUS
[IapyvKa Mo HaKJIOHHOM IJIOCKOCTH.

OrnpeneneHue yYCKOpEeHHsl Tella MPU PABHOYCKOPEHHOM JBHKCHUU 10
HAKJIOHHOM IJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JIBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TP PABHOYCKOPEHHOM JBWXKEHUU 0€3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK pPsJ HEYCTHBIX YUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHS OT CHJIBI
HOPMAaJILHOTO JaBJICHUSI.

Omnpenenenre kodhpuIrieHTa TPEHUS CKOTBKCHHUS.

Ornpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue padOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBM)KCHUHU Teja
10 TOPU30HTAJILHON TOBEPXHOCTH.



10. OmpenenieHne  pabOThl  CHJIBI  YNPYTOCTH TMPU  TMOABEME Tpy3a C
UCIIO0JIb30BaHUEM HETIOIBHYKHOTO U TIOJABHUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YHEPTUH.

Pa3znen 9. MexaHn4yeckune KoJ1e0aHUA U BOJIHBI.

KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUI: TEPUOT,
4acToTa, aMIUIMTy1a. MateMaTu4ecKuil U NPy XKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPTUH TP KOJIeOATETHHOM IBIKCHHH.

3aryxatomue — KojeOaHus.  BeiHyxkaeHHble — koneOaHus.  Pe3onHanc.
Mexannueckue BoJiHbl. (CBoilcTBa MeXaHMYeCKUX BOJH. IIpomonbHbie U
MOINEepEeUHbIe BOJHBIL. [[MMHA BOJHBI MU CKOPOCTh €€ PaCHpOCTpPaHCHHS.
MexaHnuecKre BOJIHBI B TBEPJIOM TEJE, CEICMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenue xojie0aHUi Tel NOJ JEHCTBUEM CHIIBI TSKECTH U CUJIBI
YIPYTOCTH.

HaGnronenue xkonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HaOntonenue BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

PacnipocTpanenue npo10abHBIX U MOMEPEUYHBIX BOJIH (Ha MOJIENHN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnuie padbomot u onvimel.

1. OmpeneneHre YacTOThl M Mepuojia KoJieOaHWM MaTeMaTU4YecKOoro
MasITHHKA.

o v kA~ wN

2. OnpeneneHue 4acTOThI U NepHoOJa KOJCOAHUN PYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEpHOJIa KOJCOAHUN OJBELICHHOIO K HUTH
rpy3a OT AJMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEPHOJIa KOJICOAaHUHN NMPYKUHHOTO MAasITHUKA
OT Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTHU MepHoJia KOJeOaHUN Tpy3a, MOJBEHIEHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  Tepuoaa  KoJjeOaHui
NPYXUHHOTO MasiTHUKA OT MacChl Ipy3a U JKECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaICHUS.
Pazjnen 10. DiiekTpoMarHuTHOE 10JI€ ¥ DJIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIe.  ODJEKTPOMAarHuTHble  BOdHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana 53JeKTpOMarHUTHBIX BOJH. lcnoab3oBaHME
ANIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomarauTHas npupoja ceera. CKopocTs cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoOlCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie padbomot u onvimul.

1. V3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMJIBHOTO

TenedoHa.

Pa3znes 11. CBeToBbBI€E SIBJICHUS.

JlyueBas  mogmens  cBera.  Mcrounukm — cBera.  IIpsamosnmHenHoe
pactpoctpaHenue cBeta. 3atMeHust ConHua u JIlynel. Otpaxkenne cBera.lliockoe
3epKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBeta. [lomHoe BHyTpeHHEE
OTpak€HHe cBeTa. VICronp30BaHME TMIOJHOTO BHYTPEHHETO OTPAXKEHUA B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom omywedt B JsmH3e. Onruueckas cucTema (QoToarrmapara,
MHUKpPOCKONIa M Tejeckomna. lya3 kak onTuyeckas cucrtema. bam3opykocTe u
JNaTbHO30PKOCTh.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTpaxxkeHue cBera.

[Toy4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTH4ecKui CBETOBO/I.

Xoa stydeid B COOMpArOILIe TMH3E.

XO0J1 Ty4el B pacCeUBArOLIEH JIUH3E.

[Tommyuenune n300pakxeHUi ¢ MOMOILBIO JIMH3.

[Tpunuun aeiictBus ¢oToarmnapaTa, MUKpPOCKONA U TEJIECKOIA.
10. Monens ri1asa.

11. Paznoxenue 6emoro cBera B CEKTp.
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12. [lony4yenue O0enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padbomut u onvimul.

1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPAa)KEHHUSI CBETOBOTO Jiyda OT yIJia
naJieHus.

2. M3ydeHue xapakTepUCTUK U300paKeHUs MpeaIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEIOMIIEHUs CBETOBOTO JIyya OT yria
MaJICHHs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Tlomyuyenue n300pakeHUM C MOMOILBI0 COOUPAIOIIEH TUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUAS U OMTHYECKOW CHIIBI COOMPAFOIICH
JIVH3BI.

6. OTBITHI 1O PA3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITHl MO BOCHPUSATHIO I[BETA MPEAMETOB MpPHU MX HAOIIOJIEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbIe IBJICHHUA.

Omnswitel Pezepdpopaa u mnanetapHas Moaens atoma. Monens atoma bopa.
Hcenyckanue u nornoneHne ceera artomoM. KBanTel. JInHedaTsIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U ramma-uzinydeHus.CTpoeHue aTOMHOTO
anpa. Hykionnas Momens aroMHoro siapa. M3orombel.  PannoakTuBHBIE
npespaienus.llepuoa nomaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsIOBOIO M MAcCOBOTO YHCE].
DHeprusi CBsA3M aTOMHBIX siaep. CBsA3b Macchl W HEPru. Peaknuu cUHTE3a U
nenenus anep. Ucrounuku 3aeprun CoyHIa U 3BE3/I.

SAnepnas sHepretuka. J[eMCTBHUS paguOAKTHUBHBIX H3IYYECHHM Ha IKUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IIyYEHUS U MOTJIOIEHUS.

2. CrnekTpsl pa3InuHbIX Ta30B.

3. CnekTp Bogopo/a.

4. Habmonenue TpekoB B kamepe BubcoHa.

5. Pabora cuéTunka HOHUZHPYIOUIUX U3ITYyYEHUH.

6. Perucrtpanus uzinyyeHus NpUPOAHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnwie padbomot u onvimul.

1. HaGmropeHue CrjlomHbIX U JIMHEHYAThIX CIIEKTPOB U3 TyUCHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY

nytu (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IToBTOpPHUTEIHLHO-00001AOIIIUI MOTYJIb.

[ToBTOpUTENHEHO--0000MITAIONINN MOAYJTH TIPEAHA3HAYEH JJISI CHCTEMAaTH3alluN
U 0000IIeHUs  TPEAMETHOIO  COJEpX)aHUsi W ONbITa  JIEITEIHHOCTH,
NPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3MKH, a TaKXkKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHY 10 (Qu3uke i oO0ydaronmxcs,
BBIOpABIIMX 3TOT YUEOHBII peIMET.

[Ipu U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CcTeurBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYUYHAsITPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJIOB MCCIIEIOBAHMS



SBJICHUN TPUPOABI U TEXHUKH, OBJAJCHUE YMEHHUSIMH OOBSCHATH (PU3UUECKHE
SIBJICHUS, TPUMEHSA [IOJIy4YECHHbIE 3HAHUSA, pellaTh 3aJadyd, B TOM YHUCIE
KA4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IprHIMIIMATBEHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pasjesia pealn3yercs
32 CYET TOro, 4YTo OOydYarolIMecs BBIMOJHSAIOT 3aJaHUs, B KOTOPBIX WM
IpeIaraeTcs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacrno3HaBaTb M HAy4YHO OOBICHATH
duznyecKue sIBICHUS B OKPYXKAIOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HU;
UCITI0JIb30BaTh HAYYHBIE METO/Ibl HUCCIIEOBAaHUSI (PU3MUECKUX SIBJICHUH, B TOM
YycIie 1S IPOBEPKHU TUIIOTES3 U MOJYYEHUs] TEOPETUUECKUX BBIBOJOB;
OOBSACHATh HAy4YHbIE OCHOBBI HamOOJEE BaXKHBIX JIOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUWA, HAIPUMED, TPAKTHUECKOTO UCTOJI30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
JHEPIUH.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTHKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3yNIbTAaTOB.

B pesynbraTe uzydyeHus pu3NKA Ha ypOBHE OCHOBHOI'O 00IIEro o0pa3oBaHuUs

y oOyuaromierocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHMS

— IPOSIBJIEHNE MHTEpPECa K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nuecKol HAyKU;

— HEHHOCTHOE OTHOILLEHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rPa’KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOIIECTBEHHO3HAUNMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

— OCO3HAaHUE BAKHOCTU MOPAIBHO--3TUYECKHX MPUHUUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTHYECKOr0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMA:

— OCO3HaHUE LEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHW, Ba)KHEHIIEH COCTABIISIOLIEH
KYJBTYPBI;

— pa3BUTHE HAYYHOU JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKOU
NEeSATENBHOCTH;

5) <¢opmupoBaHusT  KYJbTYPbl  310pPOBbSi W  OMOLHOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIeHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTU TpPaBWJI OE30IaCHOTO TMOBEICHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpY/IOBaHHWEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMHUPOBAHHOCTh HaBbIKa pe(JIEKCUHU, NPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ IpaBa y APYroro 4YeJoBeKa;

6) TPy/10BOIr0 BOCIIUTAHUS:

— AKTHBHO€ Yy4YacTHE€ B PEHICHUM MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
00pa3oBaTEIbHOM OpPraHu3alliy, TOpPo/a, Kpasi) TEXHOJIOTHYECKOU U



COIMAIPHON HAIPaBIECHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (U3HUUECKUX
3HaHUM;

e — MHTEpEC K NMPAKTUYCCKOMY U3YUEHHUIO TPodeccuid, CBI3aHHBIX ¢ (YU3UKOM;

e 7)3KOJOrMYECKOT0 BOCIIHTAHUSI:

e — OpHUCHTAIMS HAa NPUMEHECHHE (PU3MYECKUX 3HAHUHN MJIA pelieHus 3a7ad B
00JIacTH OKpy>Kalolllel Cpejbl, IJIaHUPOBAHUS TOCTYNKOB W OIEHKH HUX
BO3MOKHBIX MOCTEACTBUM JIJI1 OKPYKAIOIIEH CPEJIbl;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amamTramyu K M3MEHSIOIMIUMCH YCJIOBHSM COLHAJBLHOH M NPHUPOTHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJACHCTBUM TIPU BBINOJHEHUM UCCIEAOBAHUN U
MPOEKTOB (PU3NYECKON HAMPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX;

e — TIOBBIILICHHME YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHUYECKYIO
JESITCIIbHOCTD;

e — TOTPEeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBICHUAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B NPUOOPETEHUH HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBIIATH B3aUMOCBSI3M IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJI€ C UCIOJIb30BaHHEM (DU3NUSCKUX 3HAHUIA;

e —OIIECHKAa CBOUX JCHUCTBUH C YYCTOM BIIMSIHUS Ha OKPYXKAIOLIYI0 Cpeany,
BO3MOJKHBIX TJI00aIbHBIX TTOCJIE/ICTBHI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesyabTaTe OCBOCHHMS TpOrpaMMbl MO (DU3UKE HA YPOBHE OCHOBHOTO
o01ero o6pa3zoBaHus y oOy4aroiierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIUE TT03HABATEILHBIC YHUBEPCAbHBIE YUCOHBIC IEHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpPCAJIbHBIC  y4e€OHBIE  JIEWCTBUS,  PETYJSITUBHBIC
YHUBEpCaJIbHbIC YUeOHbIC TCUCTBUSI.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBUS

Bba3oBble Jjornueckue 1eicTBUA:



eBBIBIIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB
(ssBNIEHUN);

e YCTAaHABJIMUBATh CYIICCTBEHHBIA NMPU3HAK KIACCHU(PUKAIUU, OCHOBAHUS IS
000O0IICHHS U CPaBHEHHUS;

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;

e BBISIBJISITh MPUYUHHO--CIICACTBEHHBIE CBSI3U TPU H3YyYEHUU (U3HMUECKUX
SBJICHUI W MPOIIECCOB, J€JaTh BBIBOJBI C UCIOJIb30BAHUEM JETYKTHBHBIX
U WHIYKTHBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh THIOTE3b O B3aHMMOCBS3SIX
(bu3UYEeCKUX BEJIUYUH;

¢ CAMOCTOSTEIBHO BBIOMPATh CIOCO0O perieHus yueOHOM pu3nueckor 3a1auu
(cpaBHEHME HECKOJIBKMX BapUaHTOB pEIIEHUs, BBIOOp HaumbOoJee
MOAXOJSIIETO C YYETOM CaMOCTOSITENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKue 1eiCTBUSA:

¢ ICTIOJIb30BaTh BOIPOCHI KAK MUCCIIEIOBATEIbCKU MHCTPYMEHT MTO3HAHMS;

e IPOBOANTH 10 CAMOCTOATENBHO COCTABJIEHHOMY ILJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI HKCIEPUMEHT, HEOOJbIIOE HCClIe0BaHUE (DU3UUECKOTO
SIBIICHUS;

e OLICHMBAaTh Ha MNPUMEHUMOCTh U  JIOCTOBEPHOCTb  HH(OpPMAIHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (POpMyIMpOBaTh OO0OOIIEHHS W BBIBOJABI 1O pe3yJibTaTam
MPOBEICHHOTO HAOMIOAEHUS, OTbITA, UCCIICIOBAHUS;

e IPOTHO3UPOBATh  BO3MOXKHOE  JajbHeilnee  pa3BUTHE  (PU3HUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPENOI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

o IPUMEHSTh PA3JIUYHBIE METO/bl, UHCTPYMEHTBI M 3alpOChl MPU MOUCKE U
orOope WHGOPMAIMKM WIM JAHHBIX C YYETOM MPEIJIOKEHHON ydeOHOH
dbuznyeckoit 3a1a4u;

e AHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh W HUHTEPHPETUPOBATH HH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CAMOCTOSITEJILHO  BBIOMpATh  ONTHUMANbHYIO  (OpMYy  MpPEACTABICHHUS
uHbOpMaAllMd W WUIIOCTPUPOBATh pELIaeMble 3a/adll  HECIOKHBIMU
CXeMaMH, IuarpaMMaMi, HTHOU TrpaduKoi 1 UX KOMOUHAIUSMHU.

KoMMyHMKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

eB X0JIc OOCYXJeHHs Y4yeOHOro maTepuana, pe3yJbTaTOB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00OCYXAaeMOM TEMBI U
BBICKA3bIBaTh WJEH, HALICJICHHbIE HA PEIICHHE 33Jaud U MOJJEp’KaHue
OJ1aroKesIaTeIbHOCTH OOIIEHHS;



e COMOCTABIISITH CBOU CYXKJEHUS C CY)KJICHUSMU JIPYTHX YYaCTHUKOB JMAjora,
OoOHapyXKMBaTh Pa3IN4NE U CXOJCTBO MO3UIINN;

e BBIP@)XXATh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o yOJIMYHO MPENCTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (U3UYECKOTO OIIbITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

e IOHUMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON W MHIUBUIYaTIbHOU
paboTHI IPU PEIICHUN KOHKPETHON (PU3NUEeCKON TPOOIIEMBI;

e IPUHUMATh LIEJIM COBMECTHOU JI€ATEIbHOCTH, OPIaHU30BbIBATh JEHCTBUS 1O
€€ JIOCTHKEHHUIO: paclpeiesaTb PO, O0OCyXIaTh NPOLECCHl U
pE3yNbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

¢ BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTAsi KA4€CTBEHHOTO pe3yibTara Mo
CBOEMY HAIMpPABICHUIO W KOOPAMHUPYS CBOM JEHCTBUS C JIPYTHMH
YJIeHaMU KOMaH/1bl;

e OI[ECHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/ICUCTBUS.

PerJISITI/IBH])Ie YHuBeEpcCajldbHbIC yqeﬁﬂme IleﬁCTBHﬂ

Camoopranuzamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalUsIX, TPEOYIOIUX s
pemeHust pU3NIECKUX 3HAHUM;

e ODUEHTUPOBATHCS B  PA3IUYHBIX  MOAXOJAX  MPUHATUS  pPELICHUU
(MHOUBUYyaJIbHOE, MPUHSATHE pEIIEHUs B TpyMIe, NPUHATHE pEeHIeHUN
rpyIIon);

e CAMOCTOSITEJIHO COCTABJISATh AJITOPUTM PEIICHHsS] (PU3NYECKON 3aauul WU
IJlaHa MCCIEAOBaHUS C YYETOM HMEIOIIMUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MpeijlaraéMble BAPUAHThI PEIICHUI;

e IETIATh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJJIEKT:

e 1aBaTh a/ICKBATHYIO OLIEHKY CUTYyallUH U IpeiaraTh IJIaH €€ U3MEHEHUS;

¢ OOBSICHATh  NPUYMHBI  JOCTHODKEHHMS  (HEJOCTHXKEHHS)  pe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETECHHOMY OTIBITY;

¢ BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBIMOJIHEHUS
(bu3MYEeCKOro HMCCIAEAOBAHMS WM MPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENIBCTB, W3MEHUBIUUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIETTU U YCIOBUSIM;

e CTAaBUTh ce€0s HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;



e IPU3HABATH CBOC MPaBO HA OUIMOKY MPH pelieHNuH (HU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE e IIPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 kijiacce npeIMETHbBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHUS: (U3HUECKUE U XUMUUYECKHE SIBJIICHUS, HAOIIOICHHE,
HKCIIEPUMEHT, MOJIEb, TUNIOTE3a, CAUHUIBI (DU3NYECKUX BEIIUYUH, ATOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpHOE, KHUJKOE,
razoo0pa3Hoe), MEXaHUYeCKOoe JIBUXKEHHE (PAaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOPHs, PaBHOACHCTBYIOIIAs cuia, nedopmanus
(ympyrasi, TuiacTuueckasi), HeBECOMOCTb, COOOIIAIOIINECS COCYbL;

e paznuyaTh siBNeHUs (quddys3us, TEMIOBOE IBUKEHUE YacTHUIl BEIIECTBA,
paBHOMEPHOE  JIBIDKEHUE, HEPaBHOMEpPHOE  JBIDKCHHUE, MHEPIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEJI C 3aKPEIJICHHOM OChIO
BpalleHus, Mepeaada JaBlICHUS TBEPJAbIMH TEJaMHU, >KUAKOCTSIMU U
razamy, arMocdepHOoe JaBlieHHE, IUIaBaHUE TeJ, MPEeBpaIleHUs
MEXaHUYECKON SHEpPruu) MO ONMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBJICHUE;

e PaCIiO3HABATh  MPOSIBJICHUE  W3YYEHHBIX  (U3MUECKUX  SBJICHUU B
OKpYXalollleM MHpEe, B TOM 4HCIe (PU3NYECKUe SBJICHHUS B TPHUPOJE:
IPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KHUBOW M HEKHUBOU
Npupojie, JACHCTBUE CHUJIbI TPEHUS B MPUPOAE U TEXHUKE, BIUSIHUE
aTMoc(EepHOro AaBJEHUs Ha >KUBOW OpraHW3M, IJIaBaHUE PbIO, pblyaru B
TeJIe YeJoBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUECKYIO 3a/1a4y B y4eOHYIO,
BBIJICNISITH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3UUECKUX SBJICHUIA;

e OMMUCHIBATh M3YYCHHBIE CBOMCTBA Te W (HU3UUYECKHUE SBJICHUS, HCIOJIb3Ys
dbuznyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cuja TPEeHHUs, JaBliecHUE (TBEPJOro Teja, >KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIA, MEXaHU4YecKas paboTa, MOIIHOCTh, TUIEUO CHJIBI,
MOMEHT CHWJbl, KOI(POUIIMEHT TMOJEe3HOr0 JEHUCTBUS MEXAaHU3MOB,
KMHETHYEeCKass M TMOTCHIMalIbHAs SHEPrus), MpU ONMHUCAHUM TPABUIBHO
TPaKkTOBaTh  (PU3UYECKUM CMBICI  HCIOJB3YEMBIX  BEJIMYMH,  HX
0003HaueHUs W EAWHHIBI (U3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEITUYHMHAMH,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

e XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UUYECKUE SBJICHUS U MPOLECCHI,
UCIIOJIB3Ys MpaBUWiia CIOXKEHUs cuil (BIOJb OAHOM mpsiMoit), 3aKkoH ['yka,



3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBecHsl pbiuara (0110Ka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHWYECKOH
SHEPruM, NpHU OTOM [aBaTh CJIOBECHYIO (QOPMYJIHMPOBKY 3aKOoHa U
3alIMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHHUE;

e O0BSCHATH (PU3HUECKHUE SABJICHUSI, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH TIPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpoil Ha 1-2 M3y4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e peIIATh PacCUETHBIC 3a/1a4u B 1—2 NeMCTBUS, UCIOJIb3YsI 3aKOHBI U (POPMYIIBI,
CBSI3bIBAOLIME (PUBNYECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBHS
3a/layd  3alKChiBaTh KpaTKO€ yCIOBHUE, TMOJACTAaBIATh (pU3MUYEecKue
BEJIMYMHBI B (DOPMYJIBI U TMPOBOAUTH PACUETHI, HAXOJUTh CIPABOYHbBIC
JTaHHBIE, HEOOXOIUMBIE Ui PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

e pacrio3HaBaTh IpPOOJEMBI, KOTOpPbIE MOKHO pEIIUTh MpPU T[OMOIIU
(U3UMYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIICIATH POBEPSIEMOE
NpeanojoxkeHue  (TUmoresy),  pa3auyarb W HWHTEPIPETHPOBATH
NOJy4YEHHBIH pe3ysbTaT, HaXOAUTh OLIMOKM B XOJE OIbITa, JAeaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

e IPOBOAUTH OMNBITHI MO HAOIIOACHUIO (PU3NYECKUX SBICHUN WM QU3HYECKUX
CBOMCTB Tei: (OpPMYJIMPOBATH MPOBEPSiEMbIE MPEANOIOKEHUs, COOUPATh
YCTaHOBKY U3 MPEJIOKEHHOTO 000pYAOBAaHMS, 3alMUCHIBATh XOJ ONbITA U
(bopMyIUpOBaTh BBIBOJIBI;

* BBITIOJIHATD MIPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tejla, 00beMa,
CWJIbl M TEMIIEpaTypbl C HCIHOJIb30BAHUEM AaHAJOTOBBIX M IU(POBBIX
npuOOpOB, 3alUCHIBaTh TOKAa3aHUs TPUOOPOB C YUYETOM 3aJaHHOMN
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

e IPOBOJIUTH HMCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKON BEIMYMHBI OT
JIPYrol C HCIOJIb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBMXKYIIErocsl Telda OT BPEMEHU JBW)KEHHUS Teja, CHUJIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKH OBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN COMPUKOCHOBEHMS TEJI, CHJIIBI
yIPYroCTH OT YAJUHEHUS NMPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BbeMa
NOTPYKEHHON YacTH Tella U OT IJIOTHOCTHU KUIAKOCTH, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IJIaBaHusl TeJl, YCJIOBUW paBHOBECHs pblyara v OJIOKOB), Y4acCTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEJOBaHUA, CcOOUpaThb YCTAHOBKY H
BBITMIOJIHATH U3MEPEHUS, CIeAys NMPEAJIOKEHHOMY IIaHy, (UKCUPOBATh



pe3yabTaThl TMOMYYEHHONW 3aBUCUMOCTH (DU3MUECKHX BEJIUYMH B BHUJE
IpEUIOKEHHBIX Ta0NMIl U IpadUKOB, JENaTh BBIBOJBI MO pPeE3yJbTaTam
UCCIIEJOBaHMSI;

* IPOBOJIUTh KOCBEHHbIE HW3MEPEHUS (PU3MUECKUX BEJIWYMH (TIOTHOCTh
BELIECTBA JKUIAKOCTM W TBEPAOTO TeNa, CHJIA TPEHUS CKOJIbXKEHUS,
JaBJICHHE  BO3JyXa, BBITAJKMUBAIONIAs  CHUJA, JEUCTBYyIOIIas  Ha
HNOTPYKCHHOE B KHUAKOCTb TENO, KOIPQPHUIMEHT MOJE3HOTO IEHCTBUS
IOPOCTBIX MEXaHU3MOB), ClIeAysd MPEAJOKEHHOM MHCTPYKUMH: IpU
BBINIOJIHEHUHM H3MEPEHUIl cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY MU
BBIUUCIISTH 3HAUCHNE UICKOMOMW BEJIMYMHBI,

e COOMIOAATH MpaBUja TEXHUKH 0E€30MacHOCTU HpU padoTe ¢ JadOpaTOPHBIM
000Opy1I0BaHUEM;

e YKa3bIBaTh MPHUHIMIIBI JAECUCTBUS TNPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMeTp,
phIYar, MOIBWKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;

e XapaKTepU30BaTh MPUHIUIBI  JCUCTBUS HM3YyUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONHUCaHWs (B TOM YHCIE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, T'HAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCIOIb3YS 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMbIC (PU3UUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJUTH MPUMEPHI (HAXOUTh HH(DOPMAIUIO O TPUMEPAX ) TPAKTUYECKOTO
UCIOJb30BaHUsl (U3NYECKUX 3HAHUM B IOBCEAHEBHOM JKU3HHM JUIS
oOecrieueHusi 0€30MACHOCTH TMpU  OOpaieHud ¢ npudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3I0POBbS M COOIIOCHUS
HOPM DKOJIOTUYECKOTO TIOBEJICHHS B OKPY>KaIOIIEeH Cpeie;

¢ OCYIIECTBJISITh OTOOp HMCTOYHMKOB MWHGpopmanuu B HTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3allpOCOM, HAa OCHOBE UMEIOLINXCS
3HaHUW M TYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAITNIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBIThH
HEIOCTOBEPHOM;

* ICTIOJIb30BAaTh MPU BBIMIOJHEHUU YUEOHBIX 3aJaHUN HayYHO--TIOMYJISIPHYIO
auTepaTypy (U3MUECKOrO  COJEp)KaHus, CIPAaBOYHBIE MaTepualbl,
pecypcbl cetu MHTepHET, BiaaeTh NpruéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIC KpAaTKHE MHUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAINU (HU3UIECKOTO COACPIKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KpaTKhe COOOIEHHUs O pe3ylbTaTax MpPOEKTOB
WIN y4yeOHBIX HCCIEIOBAaHUI, IPU ITOM T'PaMOTHO HCIIOJIb30BATH



W3YYCHHBI TOHATUHHBIN ammapat Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUICHHE ITPE3CHTALUECH;

eTIPU BBHITIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenemsiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/JayaMu,
CIICIUTH 34 BBIIOJIHECHWEM IUIaHA JCHUCTBUM, aJeKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENbHOCTh  IPYINIbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aNMOJEHCTBUE, YUUTHIBAs MHEHUE OKPYKAOIIUX.

K koHIy 00yueHus B 8 kJj1acce npeIMETHBIE PE3yJIbTaThl HA 0a30BOM YpOBHE

JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

* ICIIOJIb30BaTh IOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBHIKECHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HBIE Te€Na, HACBHIIIEHHBII M HEHACBIIIEHHbI map, BIIAXKHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHSS SHEprus, TEIJIOBOW JBUTATEllb,
DIIEMEHTAPHBIN ANEKTPUUYECKUHN 3apsAll, DNEKTPUUYECKOE I0JIE, TPOBOIHUKU
U TUDJIEKTPUKH, IIOCTOSIHHBIA 3JIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

e paznuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHHE U CXaTue, TeIulonepenaya,
TEIUIOBOE PaBHOBECUE, CMAUMBAHME, KAIWJUISIPHBIE SIBJICHUS, HCHApEHUE,
KOHJICHCAIusl, IUIaBJICHUE, KpUCTAIu3aius (OTBEpAECBAaHUE), KUIICHUE,
TerIonepeaaya (TerI0MpOBOJHOCTD, KOHBEKIUS, U3Ty4YEeHHE),
IIEKTPU3ALUs TEJ, B3aUMOJECUCTBHUE 3aps/iOB, AEUCTBUS JIEKTPUUYECKOIO
TOKa, KOpPOTKOE€ 3aMbIKaHWE, B3aHUMOJCHCTBHE MAarHUTOB, JEHCTBHE
MAarHUTHOTO TOJSl Ha MTPOBOJIHUK C TOKOM, 3JE€KTPOMAarHUTHAsE UHIYKIWA)
N0 ONHCAHUID HX XapaKTEepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHHUE;

epacno3HaBaTh  HIpPOSIBICHHE  HM3YyYEHHBIX  (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uHciie (U3NYECKUE SBJICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWULSIPHBIE SIBICHHUS B MPHUPOJE,
KpUCTAJUIBI B Ipupoie, wuznydeHne CoyHIA, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, JJIEKTPUUYECKHE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OpPraHM3MOB, MarHUTHOE
nosie 3eMiu, Jpeid MONIOCOB, pOJb MAarHUTHOTO MOJSI JJisl KM3HU Ha
3emiie, NOJISIPHOE CHSIHUE, MIPU 3TOM IMEPEBOJUTHIPAKTUYECKYIO 33/1a4y B
yueOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKHUX
SIBJICHUM;

e ONIUCHIBATh M3yYEHHBIE CBOMCTBA Tel M (PU3WYECKUE SIBJICHUS, HCIOIb3Ys
buznyeckrue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOThI, yJEJbHAs TEIUIOEMKOCTh BEUIECTBA, YJEJIbHAs TEIUIOTa
IUIaBJICHUS, YJedbHas TEIUIOTa MapooOpa3OBaHUsA, yHAEIbHAs TEIUIOTa
CrOpaHus TOIUIMBA, KOA(M(UIMEHT MOJE3HOTO JCUCTBUS TEIJIOBOM



MalluHbl, OTHOCHUTEJIbHASI BJIAXKHOCTh BO3/yXa, JJEKTPUUYECKUN 3apsj,
cuja TOKa, JJIEKTPUYECKOE HAIPSHKEHHE, COMPOTUBJIIEHUE MPOBOIAHUKA,
yAeIbHOE  CONpPOTUBIEHUE  BellecTBa, paboTa W MOUIHOCTb
ANEKTPUYECKOTO  TOKa), TMpPU ONUCAHUU MPaBUIBHO  TPaKTOBATh
(bu3MYECKU CMBICT HCIIOJIBb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
buznyecKux BEIMYUH, HAXOAUTH (POPMYJBI, CBA3BIBAIOIIKE JaHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYUH;

e XapaKTEepU30BaTh CBOMCTBA TN, (PU3NYECKUE SBICHUS U IPOILIECCHI,
UCIIOJIb3Yys. OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSPHO--KUHETUYECKOW TEOPHHU
CTPOEHHUS BEIIECTBA, MPUHIIMI CYNEPHO3ULMHU MOJIeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i ydacTKa LEeNu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHHMs DSHEPrUHM, IPU OTOM J1aBaTh
CIIOBECHYIO (hOpPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

¢ OOBSACHATHh (PU3NYECKHE MPOLECChl M CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTEPa: BBISBISATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
IaroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOWCTBAa (PU3NYECKUX SIBJICHUH,
(buznyeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pEIIATh PACUETHBIE 3a/1a4 B 2—3 NEUCTBHUS, UCIIOJIb3YS 3aKOHBI U (DOPMYJIbL,
CBs3bIBatOLIME (PU3MUECKUE BEIUYMHBI: HA OCHOBE aHalu3a YCJIOBHS
3a/1a4M 3alUChIBATh KPATKOE YCIOBUE, BBISBIISITH HEAOCTATOK JTAHHBIX JJIS
pelieHust 3a1a4u, BIOMpaTh 3aKOHBI M (OPMYJIibl, HEOOXOIUMBIE HJI €¢
peuieHusi, NpOBOAUTh PACUEThl M CpPAaBHUBATh IMOJIYYEHHOE 3HAUYECHHE
(U3MYECKOI BEJIMUMHBI C U3BECTHBIMU JTAHHBIMU;

e pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MpPU [OMOIIH
(GuU3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE MCCICAOBAaHUS, BBIICIATH
IIPOBEPAEMOE NPEANOJIOKEHNE, OLCHUBAaTh NPABWJIBHOCTH IOPSIKA
MPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

e IPOBOUTH OTBITHI IO HAOIIONCHUIO (DU3UIECKUX SBIICHUN WA (PU3UUECKHUX
CBOMCTB TeN (KanwUIsipHbIE SBJICHMS, 3aBUCUMOCTD JaBJICHUS BO3ayXa OT
ero o0beMa, TeMIepaTypbl, CKOPOCTH IPOLIEcca OCTHIBAHMS U HATPEBAHUS
IpU W3JIyYEHUH OT LIBETa H3JIydarolmeid (IOrJIoMmarouieil) MOBEpXHOCTH,
CKOPOCTh MCHApEHMsI BOJbI OT TEMIIEPATypbl >KMIKOCTH W IUIOIIAINA €€
MOBEPXHOCTH, DJJEKTPU3ALMs TEJI M B3aUMOJACIHCTBUE DIIEKTPUYECKHUX
3apsA0B, B3aUMOJCHCTBHME TMOCTOSIHHBIX MArHUTOB, BHU3yaJlH3alus
MAarHUTHBIX MOJIEN OCTOSIHHBIX MAarHUTOB, ICMCTBUSI MATHUTHOTO IOJIS HA
MIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA



AJIEKTPOJBUTATENS] TTOCTOSTHHOTO TOKa): (hOPMYIUPOBaTh MPOBEPSIEMbIC
MIPEIOIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEITIOKEHHOTO 000PYI0BaHHUS,
OIKCHIBATh XOJI OTBITa U (DOPMYJIUPOBATH BHIBOJIBI;

¢ BBITIOJIHATD MPSIMbIC U3MEPEHUS TEMITEpaTyphl, OTHOCUTEIBHON BIAKHOCTH
BO31yXa, CHJBI TOKAa, HAMPSHKEHUS C WCIOIH30BAaHHUEM AaHAJOTOBBIX
npuOOPOB W JATYMKOB (PU3MUECKUX BEIMYHUH, CPABHHBATH PE3YIbTAThI
WU3MEPEHUN C y4€TOM 3aJaHHOM a0COJIIOTHOM MOTPEUIHOCTH;

e POBOJIUTH HMCCIIEAOBAHNE 3aBUCUMOCTH OJHON (PH3MYECKOW BEIMYUHBI OT
JIpyrod ¢  UCHONB30BAaHUEM TPSIMBIX H3MEpPEHHH  (3aBHCHMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IIOMATX TOTEPEUYHOTO
CCUCHHS U YACIBHOTO COIMPOTHRIICHHSI BEIECTBA MPOBOIHHUKA, CHUJIBI TOKA,
UAYIMIEro d4Yepe3 TNPOBOAHUK, OT HANPsHKEHUS HAa  TPOBOIHUKE,
UCCJIEIOBAHUE TIOCJIEOBATEIBHOTO W  MMApaJUICIbHOTO  COCIWHEHUMN
MIPOBOJIHUKOB): ILJIAHUPOBATh MCCIIEIOBAaHUE, COOMpaTh YCTAHOBKY U
BEITIOJIHATh WM3MEPCHHS, CIAeAys MPEIIOKCHHOMY TUTaHy, (UKCHpPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBHCHMOCTH B BHJE TaOmuil ¥ rpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

e IPOBOJNTH KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BeTUYMH (y/elbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMPOTUBIEHHWE TMPOBOJAHUKA, pabdoTa U
MOIITHOCTh JJIEKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEpPEHUs, cOOUpaTh
IKCIIEPUMEHTAJILHYIO YCTAHOBKY, CJIEIysl TPEIJI0KCHHONH WHCTPYKIIMH, U
BBIYHCIIATH 3HAUCHHE BEIMYNHBI,

e COOMIONATH MpaBUJia TEXHUKH 0€30MacHOCTH TpH paboTe ¢ J1abopaTopHBIM
00opy1I0BaHUEM;

e XapaKTepPU30BaTh MPUHIUIBI  JEHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpOH Ha WX oOmuUcaHus (B TOM YHCIE:
CHUCTEMa OTOTUICHHS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUCTUMK DIICKTPUYECKOW DHEPTUH, DIICKTPOOCBETUTEIHHBIC
pUOOPHI, HArPEBATEIbHBIC IIEKTPONPUOOPHI (MPUMEPHI), ITCKTPHUICCKUE
MPEIOXPAHUTEITH, DIEKTPOMATHUT, JICKTPOIBUTATENHh TTOCTOSHHOTO TOKA),
WCITOJIB3YysI 3HAHUS O CBOWCTBaX (PU3MUECKUX SBJICHUH M HEOOXOIUMBIE
bu3nYecKue 3aKOHOMEPHOCTH;

e PaCIlO3HABATh TMPOCTHIC TEXHUYECKUE YCTPOWCTBA W U3MEPUTEIHHBIC
npubOpel MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETpP, JABUTATEIIb BHYTPEHHETO
CropaHusi, J3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl DJIEKTPUUECKUX
ernel ¢ mociae0BaTeIbHBIM M TapaJIJICIbHBIM COCTUHEHHEM JJIEMCHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JIEKTPUYECKUX IICTICH;



e IPUBOJIUTH IPUMEPHI (HAXOIUTH HH(DOPMAITHIO O TPUMEPAX ) TTPAKTUIECKOTO
UCIIOJIb30BaHUsl (DU3UYECKUX 3HAHUW B TOBCEIHEBHOWM IKU3HH IS
obecricueHuss 0€30MAaCHOCTH TP OOpallleHuH C TpudopamMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHHUsS 3JI0POBbS M COOJIOJCHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEH Cpeie;

¢ OCYIIECTBIISITh MOUCK HWHPOpMAMKA  (PU3WIECKOTO  COAEpXKAHUS B
NHTepHeTe, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGOpPMAIHMIO, KOTOpas
SBJISIETCS IPOTUBOPEYUBOM WIIM MOXKET ObITh HEAOCTOBEPHOI;

e ICTIOJIb30BaTh MPH BBHIMOJHEHUHU YYEOHBIX 3aJaHUM HAyYHO--TIOMYJISPHYIO
JUTEpATypy (PU3MUYECKOro  CcojepKaHus, CIPABOYHBIE  MaTEpHAIbI,
pecypcsl cetu MHTEepHET, BiIageTh NpUuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
0000mas uHOpPMAIUMI0O U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
collepKaHusi, B TOM 4YHcCle NYyOJUYHO TMPEACTABISATh PE3yJIbTaThl
MPOEKTHOM WJIM MCCIEeNOBATENbCKON ACSITETbHOCTH, MPU 3TOM TPAMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIA ammapaT Kypca (U3UKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

eTPU BBHIMIOJHEHUU Y4YEOHBIX TIPOEKTOB U HCCIENOBaHUNA (U3HMUECKUX
IPOLIECCOB paclpeenaTh OOA3aHHOCTH B TIpPyHIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33JJa4aMH, CJICIUThH 3a BHITIOJHEHHEM IJIaHa IEHCTBUHN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH BKIAJ B
JeSATEIbHOCTh TPYIIIbI, BHICTPABATh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOH(IUKTHI.

K koHiy o0yuenust B 9 kj1acce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM ypOBHE

JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

¢ ICTIONIH30BAaTh  TMOHATHS: CHCTEMa OTCueTa, MaTepHalibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHMUYECKOTO JBHXKEHUS, AepopMarius
(ympyrasi, mjacThuyeckas), TPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh M TEperpy3ku, HEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIo,
IEHTP TSHKECTH TBEPAOTO TEJa, paBHOBECHE, MEXaHUYECKHE KOJICOaHUS U
BOJIHBI, 3BYK, WMH(pa3ByK U YIbTPa3BYyK, DSJCKTPOMATHUTHBIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTh,
CIEKTPBI UCITYCKAHUS W TOTJIONIEHUs, anbda-, 0eTa- U raMmMa-u3IydeHus,
U30TOIIbI, IICPHAS YHEPTETHKA,;

e pa3NUYaTh SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEpPHOE MPSIMOJIMHEHHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSAMOJMHENHOE [BH)KEHUE, CBOOOJHOE
najicHue TeJ, PaBHOMEPHOE ABM)KEHHUE MO OKPYKHOCTHU, B3aUMOJCHCTBUE



TeJ, PEAKTUBHOE NIBIDKCHHE, KOJIeOAaTeIhbHOE ABMKEHHUE (3aTyXaroliue u
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE IBUKEHUE, OTPAKEHUE
3BYyKa, MPSMOJIMHEHMHOE paclpOCTpaHEHUE, OTPaKEHHE U IPEeIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3sIoKeHHE OeJIoro CBeTa B
CHEKTp ¥ CJOXKCHHE CIIeKTPaJbHBIX I[BETOB, JHCIIEPCHS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWUYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBICHUE;

e PaCliO3HABATh  MPOSIBJICHUE  HW3YYEHHBIX  (U3MUECKUX  SIBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3MUECKHE SBICHUS B MPUPOJE:
TIPWINBHI M OTJIUBBI, ABIKEeHNE TuTaHeT COTHEUYHON CHCTEMBI, PEaKTHBHOE
JIBIDKEHHWE JKUBBIX OPTraHW3MOB, BOCHPHITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, IBETa TeI,
ONTUYECKHUE SBJICHUS B MPHUPOJE, OMOJOTUYECKOE IEHCTBHUE BHIMMOTO,
yIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3IYYEHUH, €CTECTBEHHBIM
PaguoOaKTUBHBIN (DOH, KOCMHUYECKHE JIy4H, PATUOAKTUBHOE H3ITYUYCHHE
NPUPOAHBIX ~ MHUHEPAJOB, JIEHCTBHE  PATUOAKTUBHBIX  HM3IyYCHUU
HAOpPTaHU3M YEeJIOBEKa), MPU ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATH CYIECTBEHHBbIE CBOMCTBA (MPU3HAKHU) (U3UUYECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYCHHBIC CBOWCTBA TEN M (DU3MYCCKHUE SBIICHUS, WCIIOIB3YS
dbu3ndecKkue BENMWYWHBI (CpPemHSsI W MTHOBEHHAS CKOpPOCTh Tejla MpH
HEPAaBHOMEPHOM JBWKEHUHU, YCKOPEHHE, TEpeMelIeHUe, MyTh, yIioBas
CKOPOCTb, CHUJIa TPEHUS, CHUJIa YIOPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE
CBOOOTHOTO TaJICHUs, BEC TeJa, HWMITYJIbC Tejla, HWMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, IOTEHIMAIbHAS DJHEPrUs Tea,
MOTHSTOTO HAJ TMOBEPXHOCTHIO 3€MJIM, MOTCHITMANIBHAS DHEPTUS CKATON
NPYXKUHBI, KHUHETHYECKash DSHEPrus, IOJIHAs MEXaHW4ecKas JHEpPrus,
MIEPHOJT M YacTOTa KOJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, IMOKa3aTelb MPEIOMIICHUS CPEJIbl), IPU OMUCAHUN
MPaBUJIBHO TPAKTOBaTh (DU3UYCCKUN CMBICI HCIOJIB3YEMBIX BEJIHYMH,
0003HaueHUs W CAUHUIBI (PU3UUECKUX BEJIMYMH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (DU3UYECKYIO BEIMYMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTepPU30BaTh CBOWCTBA Tel, (PU3NYECKHUE SIBICHUS U TPOIIECCHI,
WCIIOJIb3YysI 3aKOH COXPAHEHUS DSHEPIHH, 3aKOH BCEMHUPHOTO TSATOTCHUS,
NPUHITUI  CYTCPIIO3WIIMK  CUJI, TPHUHIMII OTHOCUTENBHOCTH [ amwes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUS HUMITYJIbCA, 3aKOHbl OTPAKEHUS U
MIPEIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO0 M MACCOBOTO YHUCEN



OpU SAEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMaTUYECKOE BBIPAKEHUE;

¢ OOBSICHATh (PU3UYECKHE TPOILECCHl M CBOWCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3U, CTPOUTHh OOBSICHEHHE U3  2-3
JIOTMYECKHX ILIAaroB € ONMOPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
SIBJIEHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pEIIATh PACUCTHBIC 3a]1a4M (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJNB3YSl 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIONINE (DU3MUECKHUE BEITUUYHHBI:
Ha OCHOBE aHaJlM3a YCJIOBUS 3aJaud 3alKChbIBaTh KpPATKOE YCIOBHUE,
BBISIBJISITh HEIOCTAIOIINE WM M30BITOUYHBIE JaHHbIE, BEIOWpAaTh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE IJISl PEIICHNUs, TPOBOAUTH PACUCTHI U OIICHUBATH
PEATUCTUYHOCTH MOTYYCHHOTO 3HAYEHUS PU3NIECKON BETUYHHBI;

e pacrio3HaBaTh MPOOJEMBI, KOTOpPhIE MOXKHO PEIIUTh TMPU TOMOIIU
($uU3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE MCCIEIOBaHUS, BBIJICIATH
IpOBEPSIEMOE  MPEIIOJIOKEHNUE, OLEHUBAaTh IMPABUIBHOCTh MOpSAIKA
NPOBEJCHUS  UCCICOBAHMS, JieJaThb BBIBOJBL, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOICHUH 1 OTIBITOB;

e IPOBOJUTH OMBITHI 110 HAOIIOIEHUIO (PU3NUECKUX SIBICHUN WU (PU3HUECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HpioTOHa, 3akOHa COXpaHEHHUs
SHEpPruM, 3aBUCHUMOCTh Mepuoja KojieOaHuN MNpPYKUHHOTO MasiTHUKA OT
MaccChl Tpy3a M KECTKOCTU TMPY>KUHBI M HE3aBHUCUMOCTH OT aMIUIUATY/IbI
MaJibIX ~ KoJjeOaHuW, MPSIMOJMHEHMHOE  paclpoCTpaHEHHUE  CBETa,
pasnokeHue OeJoro CBeTa B CHEKTP, U3yUYCHHE CBOMCTB M300PAKECHUS B
IUIOCKOM 3€pKajle M CBOICTB H300pa)kKeHUs MpeaMeTa B coOuparoleit
JWH3e, HAOMIOJEHNE CIUIONIHBIX W JIMHEHYAThIX CIEKTPOB H3ITyYeHUs):
CaMOCTOATENILHO  COOMpaTh YCTaHOBKY M3 HM30BITOYHOro Habopa
0o0Opy/OBaHUS, OMWUCHIBATH XOJ OMbITA W  €r0  pe3yibTaThl,
(dbopMynupOBaTh BHIBOJIBI;

* IPOBOJUTH MPU HEOOXOJUMOCTU CEPHUIO MPSMBIX HU3MEpPEHUM, Ompenesss
CpellHee 3HayeHue u3MepsieMoll BenuuuHbl (POKYCHOE paccTosHuE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp cHocob0a H3MEpPEeHUs
(M3MepUTENHHOTO MPUOOpA);

 IPOBOJUTH  HUCCIIEJJOBAHME 3aBUCUMOCTEH  (U3MUECKUX BEJIMYHMH C
UCIIOJIb30BaHUEM TMPSMBIX H3MEpPEHHUH (3aBUCHUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JBIKCHHWM 0O€3 HadaJbHOW CKOpPOCTH, TMEpHoja
KOJIe0aHU MaTeMaTUYeCKOTO0 MasTHUKA OT JJUHBI HUTH, 3aBHCHUMOCTH
yria OTpakK€HUs CBETa OT yrila MajJCHUs U yria MpPeJoMJICHHS OT yria
NaJeHus): TUIAaHUPOBATh HMCCIIEJOBAHUE, CAMOCTOSITENLHO COOMpaTh



YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHUCHUMOCTH
(¢u3nyecKuX BEIMYMH B BUAE TaOIMI U IpadUKOB, JedaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEIOBAHNUS;

 IPOBOJUTh KOCBEHHbIE U3MEPEHUs (U3MUECKUX BEIUYMH (CpemHss
CKOpPOCTb M YCKOPEHHE Tejla IpU pPaBHOYCKOPEHHOM JIBUYKEHUH,
YCKOpEHHE CBOOOJHOTO MAACHHUA, KECTKOCTh MPYXKHUHBI, KO3 HUIIMEHT
TPEHUsSI CKOJILKECHHsI, MEXaHHM4ecKas paboTa W MOIIHOCTh, 4YacToTa U
nepuos KojaeOaHWH MaTeMaTHUYeCKOT0 U HPYXKUHHOIO MAasiTHUKOB,
ONTHMYECKass Ccwia coOuparomeld JHMH3bL, PATUOAKTUBHBIA  (DOH):
IUTAHUPOBATh H3MEPEHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBITIOJHATh U3MEPEHUS, CIENys MPEeANoKEHHOW MHCTPYKIUH, BBIUUCISTH
3Ha4YCHHUE BEJIMYUHBI U aHAJTM3UPOBATH MOIYUYCHHBIE PE3YIbTAThI C YUYCTOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e CO0JIIO/IaTh MpaBUJIa TEXHUKU 0€30IaCHOCTH IMpH padoTe C 1ab0paTOPHBIM
o0opy10BaHUEM;

epa3NUYaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (DU3UUECKUX MOJCICH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOUYCUHBIA HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHAs
MOJI€JIb ATOMHOTO SJIpa;

e XapaKTepU30BaTh MPUHUUIBl  JEWCTBUS  HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX OmucaHus (B TOM YHCIE:
CIHIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHUS, pakeTa,
9XOJIOT, OYKH, IepHucKom, (¢oToanmnapar, ONTUYECKUE CBETOBOJBDI,
CHEKTPOCKON, JO3MMETp, Kamepa BumbcoHa), ucCHonb3ys 3HaHUS O
CBOMCTBaX (UBMYECKUX SBJICHUW U  HEOOXoaumbie  (U3UYECKUE
3aKOHOMEPHOCTH,

¢ ICTIOJIH30BAaTh CXEMbl W CXEMAaTHYHBIE PUCYHKHA H3yYEHHBIX TEXHHUECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOILIECCOB
OpU pEIIeHUH Yy4yeOHO--TIPaKTHUYECKUX 3aJay, ONTHYECKUE CXEMbI s
MOCTPOEHUS U300pAKEHUI B MIJIOCKOM 3€pKajie U COOMpArONIeH JIMH3E;

e IPUBOJUTD MIPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCTIONB30BaHUsl (U3WYECKUX 3HAHWA B TMOBCEAHEBHOW JKU3HH IS
oOecrieyeHusi 0€30MACHOCTM TMpU  OOpallleHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3I0pPOBbSI U COOJIIOJCHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaloIEeH Cpe/ie;

¢ OCYIICCTBJISITh  MOUCK HWHPOpMAIMKA  (PU3UYECKOTO  COAEpXKAHUS B
WuTepHeTe, caMOCTOATENHHO (POPMYITHPYsI TIOUCKOBBINA 3aMpoC, HAXOAUTh
NYTU ONPEIENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



* ICTIOJIb30BAaTh MPU BBIMIOJHEHUU YUEOHBIX 3aJaHUIl HAYyYHO--TIOMYJISIPHYIO
JUTEpaTypy (pusMyeckoro coaepKaHusA, CIPABOYHBIE MaTepUabl,
pecypcel cetu IHTEpHET, BIaAeTh MPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBbIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKHX HCTOYHUKOB (DU3UYECKOTO COACpIKAHUSA,
yOJMYHO MPECTABIATh PE3YyIbTaThl IPOEKTHOW HIIA MCCIIEI0BATENBCKON
NEeATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIIOJIb30BAaThb  HM3YyYECHHBIN
NOHATUUHBIM anmapar Mu3ydyaeMoro pasjaenia (U3MKM U COIMPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTAllMell ¢ Y4eTOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunyecTBo yacos DJIEeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbre)
Konrpoabnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1.®du3uka u eé pojib B NO3HAHMHU OKPY:KAKIIETr0 MUpa
bubnnorexa [JOK
11 o - 2
VISHKA - HayKd O Tipupoas https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1.2 o 2 1
HISHHACCICHE BEIHIHAL https://m.edsoo.ru/7f416194
bubmnorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYUYHBIN METO]1 TO3HAHUS https://m.edsoo.ru/7f416194
Wroro o pazneny 6
Pasnen 2.1lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMHU BellecTBA
bubmmoteka [IOK
2.1 1
Crpoetne peliecTsa https://m.edso0o.ru/7f416194
29 JIBr>KeHrE U B3aUMOJEHCTBUE YaCTHIL 2 1 bubmuorexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmorexa [IOK
2.3 A 2
TPSTBTIILE COCTORHI BelllecTra https://m.edso00.ru/7f416194
Hroro no pazmeny 5
Pa3nen 3./IBu:xeHue U B3aumo/jieiicTBue TeJl
bu6nuorexa [JOK
3.1 M 3
CAMITCCROC ABIDICHHC https://m.edso00.ru/7f416194
3.2 Wuepuus, Macca, IIIOTHOCTh 4 1 bu6nunorexa [JOK



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

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

bubmuorexa [JOK

33 Cuna. Bugpt cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4./laBjieHue TBEPABIX TeJ, )KUAKOCTENH H ra3oB
41 Hasnenue. [lepenaya naBiieHust TBEPIbIMU 3 bubnmnoreka HOK
' TEJIaMHU, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubmnorexa [JOK
4.2 Hlanetie xuAKoCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4, A
3 TMoChepHoe MaBeHHe 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE ; 3 bubnmoreka [JOK
' B HHUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3nea 5.PaGora u MOIHOCTb. JHEPIrUs
bubmmoteka [IOK
A P 1
> 400Ta H MOIHOCTE 3 https://m.edsoo.ru/7f416194
bubmmoteka [IOK
2 IT 1
> POCTRIC MEXAHHMIMBI > https://m.edso0.ru/7f416194
bu6nunorexa [JOK
53 Mexairieckas oHepria 4 ! https://m.edso0.ru/7f416194
Hroro no pazmeny 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pa3pen 1.TensioBble ABJIeHUA
bubmuorexa [JOK
11 7 7
CTpocHHe 1 CBOHCTBA BelleCTRa https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nea 2.2yekTpryecKkne 1 MATHUTHBIC SIBJICHHSA
21 DNeKTpUYECKHe 3apsibl. 3apsHKCHHBIC Tena 7 1 bubnmnoreka [JOK
' U UX B3aUMOJeHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmmorexa [JOK
2.2 IToCTOSHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
23 Marmutisie Apetis 0 1 15 https://m.edsoo.ru/7f4181ce
but6mmorexa [{IOK
2.4 4
IICKTPOMArHHTHAS HHAYKIIHS https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 145



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

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zpen 1.Mexannueckue siBJeHHUS
11 MexaHH4ecKOe IBMKEHUE U CIIOCOOBI €ro 10 1 bubmnorexa [JOK
' OIMCAHUS https://m.edso0o0.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 20 1 3
SAUMOICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOTBL COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2.MexaHnuecKHe KOJIeOAHUSI U BOJHBI
bu6nuorexa [IOK
2.1 M 7 3
CXAHMHECKNE KONCOAHMS https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M . 8 1 3
CXBHHUCKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15
Pa3pnen 3.2/eKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
DNeKTpOMarHuTHOE T0JIe U bubnmoreka [JOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4.CBeToBbIE IBJICHHUSA
4.1 3aKOoHBI pacIpOCTPaHEHHUS CBETA 6 2 bubnuotexa [JOK



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

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

bubmuorexa [JOK
4.2
JIun3bl ¥ onTHyecKue NpuOOpsI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3JI0’KEeHUE OEJIOro CBETA B CIIEKTP 3 https://m.edsoo.ru/7fA1a4a6
Hroro no pazueny 15
Pa3zpen 5.KBanrToBbIe IBJICHUSA
bubnuorexa [JOK
51 Hcnyckanue v MoroneHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
52 CTpoeHHE ATOMHOTO AApa 6 L https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 Anepibie pearui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6.IloBTOpUTEIbHO-0000 101N I MOYJIB
6.1 [ToBTOpenue u 0600IIEHIE COEPIKAHUS 9 9 bu6nuorexa [IOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontpoububie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTeiibHbIE
padoThI padoThI
pecypcsl
1 ®du3uka — HayKa 0 IpUpoJe. 1 1
SBnenus npupobl
2 Ouznyeckue IBIeHUs 1 1
3 ®u3znuecKre BEIIMUMHBI U UX 1 5
u3MepeHue
VYpok-uccnenosanue "M3mepenne
4 TEeMITepaTypbl IPU ITOMOIITH 1 1 5
KHUJKOCTHOTO TEPMOMETpA U AaTYUKA
TEeMIEpaTyphl"”
MeToabsl HAayYHOT'O ITO3HAHMUS.
5 Onucanue q})lzmqecxﬂx SIBIICHUM C 1 3 brbmorexa [JOK
N https://m.edsoo.ru/ff09f72a
ITOMOUIBIO MOJIENEN
Ypok-uccnenosanue "lIposepka
5 TUIIOTE3bI: 1aJbHOCTH MOJETa IapHKa, 1 1 3
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yeM OouiblIe BhICOTa ImycKa'"
Crpoenne BemectBa. ONBITHI,
7 JOKa3bIBalOIINE JUCKPETHOE 1 4 bubmorexa [TOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILIECTBA
but6mmorekxa [IOK
8 BIDKEHHUE YaCTHII BELIECTBA 1 4
a Heem https://m.edsoo.ru/ff0a013e



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

VYpoxk-uccienoBanue «OMnbITHI 1O

9 HaOJIIOJICHUIO TEIJIOBOTO PACIITUPECHHS 5
ra3oB»
10 ArperaTHbIE COCTOSTHUS BEIIECTBA 5
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 Bozbl. O00O0IIEHHE 110 pa3ieny 6 bubnmnoreka HOK
«IlepBoHauaIbHbBIC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBAY
MexaHnn4eckoe JBHKEHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE 6 bubmorexa [IOK
R https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Ckopocts. EAMHHLEI CkopocTh ¢ https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHn JBUKEHUS 7 bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa g bubmmnoreka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 [TmoTHOCTE BemecTBa. Pacuer maccel g bubmorexa [JOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa$f paborta «Onpenenenue 9
IJIOTHOCTU TBEPJIOTO Telay
18 Pemenue 3amayd no teme "[1noTHOCTH 9 but6mmorekxa [{IOK
BemiecTBa" https://m.edsoo.ru/ff0al23c
Cwuita kak XapakTepHUCTHKA
19 B3auMoeicTBus Ten. Cra 10
ynpyrocti. 3akoH ['yka
20 JlabopaTtopHas padota «13yuenue 10

3aBUCUMOCTH PACTAKCHUA
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(medopmanun) NPy UHBI OT
HPUIOKEHHOM CHIIBI»

21 [[SIBnenue TsroTeHus. Cuia TSKECTH 11
CBsI3b MEXKTY CHUJION TSIKECTH U
. Y bubnmnoreka [JOK
22 Maccoii tena. Bec tena. Pemenue 11
" " https://m.edsoo.ru/ff0al1778
3aga4 1o teme "Cusa TsHKeCTH
23 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. 1 bubnmoreka [JOK
Du3nYECKUe XapaKTEPUCTUKH TIJIaHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 W3zmepenne cuit. JluHaMoMeT 12
P A P https://m.edsoo.ru/ff0al8cc
bubnnorexa [JOK
25 Bec tena. HeBecomocTth 13
https://m.edsoo.ru/ff0al1778
CrokeHHe IBYX CHUJI, HaIPpaBJICHHBIX
26 110 OJHOH I ﬂi]/lxoﬁ ’ 13 buGnnorexa LIOK
L P ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTByIOIIAs CUIT
Pemenue 3amau mo teme
27 . 1 , 14
PaBHopelicTBYyIOIIAs CUIT
28 Cuia TpeHus u €€ BUuIbl. TpeHue B 14 bubmuorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydenue
3aBUCHMOCTH CHUTBI TPEHHS
29 CKOJILKEHUS OT CHJIBI JABJIECHUSI U 15 bubmorexa LHOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAFOIINXCSI
IMOBEPXHOCTEW
30 Pemenue 3agad Ha onpeneneHue 15
PaBHOJICHCTBYIONIEH CHITBI
31 Pemenue 3anau mo temam: «Bec 16 but6mmorekxa [IOK

tenay, «['padpudeckoe nzodpakeHue

https://m.edsoo.ru/ff0alde0
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cuny, «Cuiibl», «PaBHOAEHCTBYIOIIAS
CHII»

KontponbHas paboTta 1mo Temam:
«MexaHndeckoe nBImKeHue», «Macca,

32 IJIOTHOCTBY, «Bec Tenay, 16
«['pacduueckoe n300pakeHUE CUIT»,

«Cuner»

33 JaBnenue. CriocoObl yMEHbILICHUS U 17 bubnnorexa [JOK
YBEJIMYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCUMOCTD

34 JIaBIIEHUS ra3a OT 00beEMa 17 Bubmuorexa IIOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaya maBiieHUsS TBEPIBIMU
35 TeJ'IpaMI/I JKUAKOCTSIMU U FI;.BaMI/I 18 buGnnorexa LIOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoH ITackais

36 JlaBrieHME B )KUJIKOCTH U Ta3e, 18 bubmmoteka [IOK
BBI3BAaHHOE JEMCTBUEM CHUIIBI TSOKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenne 3amau no teMe «/laBieHne B 19 bu6nuorexa [IOK
JKUJIKOCTH U rase. 3axkoH [lackamsy https://m.edsoo.ru/ff0a2826

bu6nunorexa [IOK

38 CooOmuiaroniuecs CoOCyIbl 19

HHarot YA https://m.edsoo.ru/ff0a2970
but6mmorekxa [{IOK

39 I'mapaBnuveckuii mpecc 20

P p https://m.edsoo.ru/ff0a3136

40 MaHOMeTpLIV. [TopmneBoit 20
JKUIKOCTHBINA HACOC

41 ATmocdepa 3eMin U IPUYUHBI €€ 1 bubmuoreka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3nyxa. ATMocdepHoe 21 bubmmoteka [IOK
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JaBIIEHUE

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMochepHOro JTaBJICHHS.

bubmuorexa [JOK

43 OmnsiT Toppuuennu 22 https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOIO
44 aBJIEHUS OT BBICOTB?HI:LI[ YpOBHEM 22 Bubmiorexa IIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepona. AtmochepHoe ”3 bu6mmoteka [IOK
JIaBJICHUE Ha Pa3JIUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme " »3
ATmocdepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 IIOTPY>KEHHOE B HUX TEJIO. 24 bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabora «OnpeneneHue
48 BBITATKUBAIOIIEH CUJIBI, 24 bubmmoteka [IOK
JEUCTBYIOLIEN Ha TEJIO, IIOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlaGopaTopHast paboTa 1o Teme
49 «/ccneqoBanue 3aBUCUMOCTH BECa »5 bubmmoteka [IOK
TeNa B BOJE OT 00bEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTH TeJIa»
bu6nunorexa [JOK
>0 llnapartne Ten 23 https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeoMeTpa Uiiu 26
KOHCTPYHPOBAHUE JIOJKH U
onpeJereHue €€ rpy30noabeMHOCTH"
52 Pemenue 3amay mo remam: «IlitaBanue 26 but6mmoreka [IOK
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cynoB. BozmyxoriaBanuey,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbHas pabora no teme

53 «/laBieHue TBEPABIX TEN, )KUIKOCTEH 27
1 Ta30B»
bubmuorexa [JOK
54 Mexanudeckas pabora 27
P https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK

55 MomuHocth. EQUHHIIBI MOIITHOCTH 28

H S . https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuer

56 MOIIHOCTH, Pa3BUBAEMOM NP 1 28
MOIBEME T10 JIeCTHHUIIE"

57 [Ipocteie MmexaHu3Mebl. Peruar. 59
PaBHOBecue cuin Ha ppryare
Poruaru B TexHuKe, OBITY U IPUPOJIE.

58 JlaboparopHnast pabota 05 29 bubmuorexa [JOK
«HccienoBanne yClIOBUM PaBHOBECHUS ' https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3agau no teme «Y cioBust 30 bubmmoteka [IOK
paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro aeicTBus
Mexanu3ma. JlaboparopHas pabora

60 PatopHat pa 0.5 30
«H3mepenne KI1/] HaknoHHOM
TTOCKOCTH

61 Pemenue 3agau no teme "PaboTa, 31 bu6nunorexa [JOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckast JHEpIusl. 31 bubmmoteka [IOK
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Kunernueckast u noteHIaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMSI MEXaHUYECKOM
SHEPTUU

32

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 1O TEME
"DKCIepUMEHTAIbHOE ONPEEIIEHNE
W3MEHEHMS KHHETUYECKON U
NOTEHIAJILHON SHEPTUU MIPU
CKaThIBAaHUHM TeJIa 110 HAKIIOHHOM
mockocty"

32

65

KonrponsHas padora mo reme
«PaboTa 1 MOIIHOCTh. DHEPT U

33

66

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHn4ecKoe OBHKeHue"

33

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbIit ypok. PaboTa ¢ TekcTamu
o teme "JlaBneHue TBEPABIX Tell,
YKUJIKOCTEHN U ra3oB"

34

bu6nuorexa [IOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "PaboTa. MomHOCTb.
Ouneprus"

34

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

12
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8 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie | Ilpakruueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYIJIIPHO-
1 KHUHETUYECKOM TEOPUU U UX ONBITHBIC 1 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca 1 pa3mep aTOMOB U MOJIEKYJT 1 1
3 Mopenu TBEp10T0, JKUAKOTO U 1 5 bubnnorexa [JOK
ra3o00pa3HOro COCTOSIHUM BelecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOICTB TBEPIOTO,
4 YKHUJIKOTO U Ta3000pa3HOTO COCTOSIHUMA 1 5
BEILIECTBA HA OCHOBE MOJIOKEHUHN
MOJICKYJISIPHO-KUHETHIECKOH TEOPHH
bubmmoteka [IOK
5 Kpucranmnmyeckue u amopgHbie TENA 1 3
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHme M KallWJUBSIPHOCTb. 1 3 bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuipeHue u cxatue 1 4 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpPATypPHI CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1 4
YJaCTHII
9 Buytpennss sneprus. CriocoOsl 1 s bubmuoreka [IOK
W3MEHEHUs BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenaun 1 5 but6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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https://m.edsoo.ru/ff0a6412

Ypok-koupepennus "[Ipakrruaeckoe
MCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bu6nmoreka [IOK

= BEIIIECTB U MAaTEPUAJIOB B LETISAX 6 https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y aenbHas 6 bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 VYpaBHeHHe TEMI0BOro OanaHca. ; bu6mmoteka [IOK
TennooOMeH  TEIIOBOE pABHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue siBICHUS ; bubmuorexa [JOK
TEII000MEHA TIPU CMEIINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U TOpsiYeit BOIbI"
PacueT koaudecTBa TEIIOTHI,

15 HEOOXOMMOTO /IJIsi HarpEeBaHUs Tella 8
Y BBIJISISIEMOTO UM TIPH OXJTAKICHUH

16 JlaGopatopHas pabota "OnpeneneHue g bubmmnoreka [JOK
YACIBbHOU TEMJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TomMBa. Y iejabHasi TeraoTa 9 bubmmnoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUIMYECKUX TEJI. Y AeIbHast 9 bubnmotexa LIOK
i https://m.edsoo.ru/ff0a71d2

19 JlaGopatopHnas pabota "Onpexnenenue 10 bubmuoreka [IOK
YAEIbHOM TEIJIOTHI IIaBIeHUA Jbaa" https://m.edsoo.ru/ff0a72fe
[TapooGpazoBaHue U KOHACHCAIHSL. bubmuoreka [IOK

20 10
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenbHas Temiora 11 bu6nunorexa [JOK
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Hap006p330BaHI/IH 1 KOHJCHCalu.
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bepHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTEJLHOM BJIAXXHOCTH BO3ayxa"

11

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agayd Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

12

24

[IpuHIMIBI pabOTHI TETJIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBrraTens BHYTPEHHETO CrOpaHus

12

25

KIIJI TemoBoro aBurartens.
TermioBele ABUTATENN U 3aIUTA
OKpY’Karollel cpebl

13

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

26

3aKkoH COXPAHCHUS U TIPCBPAILLICHUA
OHCPTHH B TCIJIOBBIX ITPpOHECCax

13

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBble IBICHUS.
N3menenune arperaTHbIX COCTOSTHUM
BemecTBa"

14

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponpHas pabota mo Teme
"TenmoBele ABiIeHud. M3Menenue
arperaTHbIX COCTOSIHAM BemecTra'

14

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onekrpuzanus Ten. [[Ba pona
AIEKTPUICCKUX 3aPSI0B

15

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeN UHAYKIUEN U IpU
CONPUKOCHOBEHUH"

15
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B3aumMopeincTBue 3apsyKEHHBIX TEIL.

bub6nmoreka [IOK

31 16
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

39 HanpsikeHHOCTD 3JIEKTPUYECKOT0 16 bu6mmoteka [IOK
nojst. [IpuHmn cynepno3umnuu https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKHUX IOJEN
Hocurenu snexTpuueckux 3apsoB.

33 DOnemeHTapHbli 3aps. CTpoeHue 17
aToMa

34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH 17 bu6nuoreka [IOK
COXpAHEHUS JIEKTPUUECKOTO 3apsiga https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aa4 Ha pUMEHEHNE 18 bu6mmoreka [IOK
CBOMCTB 3JIEKTPUUECKHUX 3apsAJI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBUS €r0

36 c ecIT)BOBaHI/I;I I/ICT(})]qHI/IKI/I 18 bubmorexa LHOK

ym i https://m.edsoo.ru/ff0a95a4
NMEKTPUYECKOTO TOKA
bubmmoteka [IOK

37 EHCTBUS DIIEKTPUUECKOTO TOKA 19
A P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jleictue

38 AIIEKTPHUYECKOTO TIOJISI Ha TIPOBOJHUKH 1 19
U JUDJIEKTPUKA"

39 DNEeKTpUUECKUH TOK B METAJUIAX, 20 bubmuoreka [IOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
DneKkTpruYecKasi enb U €€ COCTaBHBIC

40 R ! 20
4acTu
Cuna toka. JlabopaTopHas padora
" pATOPHAT b bubnuotexa [JOK

41 N3mepenue u peryaupoBaHue CUIIbI 0.5 21

TOKA"

https://m.edsoo.ru/ff0a8bd6
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DIEeKTpUUECKOE HATIPSKEHHE.

42 Bonbsr™merp. JlaboparopHas pabora 05 ”1 bubnmoreka [JOK
"N3mepeHue u perysiupoBaHue https://m.edsoo.ru/ff0a9el14
HarnpspKkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. s bubnmoreka [JOK
VY ienpHO€E CONTPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH

44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 s bubnmoreka [JOK
MPOBOJHHUKA OT €T0 JUIMHBI, IUIOIATN https://m.edsoo.ru/ff0aa738
[IOTIEPEYHOr0 CEYeHMs U Marepuana”
3aBHCUMOCTh CHIIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 11 ydacTka 23 bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a
Lenu
JlabopaTopHas pabora
"HccnenoBanne 3aBUCUMOCTH CUJIBI
46 TOKA, UAYILEro 4Yepe3 pe3ucTop, OT 1 23 brbmmorexa LOK
https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaieIbHOE ”
COEZIMHEHUS IPOBOIHUKOB
JlaGopatopnas pabora "IIpoBepka

48 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU 1 ” bubmuoreka [IOK
[IOCIEA0BATEIbHOM COEIUHEHUU IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”

JlaGopatopnas pabota "IIpoBepka
49 IIpaBUJjIa JJIs CUJIbI TOKA IIpU 1 »5 bubmuoreka [IOK

napajuieJIbHOM CO€TUHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle
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Pemenne 3aaa4 Ha IPUMCHCHHC

bub6numoreka [IOK

50 3akona OMa ISt pasIn4HOro 25
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO 26 bubmuorexa [JOK
Toka. 3akoH Jxxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "Omnpenenenue
52 a60TpI,1 u E\)/IOHIPIIJOCTI/I BHGKTpH‘{eCKOFO 26 Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUYECKIUE [IENU U IIOTPEOUTEIN
53 DJIEKT pI/I‘-IGCKOf/i SHEPIUHU B 6F1),IT 27 buGnnorexa LIOK
p P Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTPUUECKHUE 3apsabl.
54 3apsoKeHHBIE TeJl;)a U UX ’ 27 buGnnorexa LIOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1oCcTOSHHBII
AIEKTPUIECKUN TOK"
KonTponbHas padota no reme
"DIEeKTPHUUECKHE 3aPSIIbI.
55 3a H)KTCII)-IHBIG Tea I/IpI/IX 28 bubmorexa LOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [1ocTOSHHBIN
ANEKTPUYECKUN TOK"
ITocTOsTHHBIE MATHUTEI, X
56 3 28
B3aNMOJENCTBUE
VYpok-uccnenosanue "V3ydenne bubnmnoreka [JOK
57 ) . 29
MoJieH MOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
but6mmorekxa [IOK
58 3eMIIM U1 €ro 3HadeHue I )KU3HU Ha 29

3emie

https://m.edsoo.ru/ff0acOba
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59

OnbIT Dpcrena. MarHuTHOE 1MoJie
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

30

bub6numoreka [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3y4yenue neicTBUsI MarHUTHOI'O
I10JIs1 HA POBOJAHUK C TOKOM"

0.5

30

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

61

DEeKTPOABUraTelNb MOCTOSHHOTO TOKA.
Hcnonb3oBanue anekTpoaBuraTencii B
TEXHUYECKHUX YCTPOMCTBAX M Ha
tpancnopte. JlaboparopHas pabora
"KoHcTpyupoBaHue u u3ydeHue
paboTHI dNIeKTpoABUTATENS "

31

bubnnorexa [JOK
https://m.edsoo.ru/ff0ac86c

62

OmnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
[IpaBuio Jlenna

31

63

Onektporereparop. Crocoos
MTOJTYYEHUS DJICKTPUICCKOW SHEPTHUH.
DNEeKTPOCTAHIINH Ha BO30OHOBIIIEMBIX
HCTOYHUKAX SHEPTUU

32

64

[ToaroroBka Kk KOHTPOIBHOM padboTe
10 TeMe "DIeKTpUYECKHe n
MarHuTHBIC SIBICHUS"

32

65

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

33

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

66

PesepBHbIit ypok. PaboTa ¢ TekcTamu
o Teme "TernsoBsie sBICHUS"

33

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acc5e
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PesepBubIii ypok. Pabora ¢ Tekctamu

bub6numoreka [IOK

" » 4
67 flo Teme HOCTvO HHH,I" ™ 1 3 https://m.edsoo.ru/ff0acdc6
3IEKTPUUYECKUN TOK
PeseprHbIit ypok. Pabora ¢ Tekctamu
68 " " 1 34
1o Teme "MarHuTHbIE SIBICHUS
OBIIEE KOJIMYECTBO YACOB I1O 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue op
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl

1 MexaHuueckoe IBUKEHHE. 1 1
MarepuanbHas TO4Ka

2 Cucrema orcyera. OTHOCUTEIIBHOCTh 1 1 bubmuorexa [JOK
MEXAHUYECKOTO JIBUKCHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 1 bubnuorexa [JOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE

4 nBikeHne. CpeHsis 1 MTHOBEHHAs 1 2
CKOpOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 5 bubnuoreka [IOK
JBUOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFIKCHUSI. 1 2
I'padux ckopocTH
JlaGopaTtopHast pabota "OmnpenencHue

7 YCKOpEHHS Tena npu 1 1 3 bubmuorexa [JOK
PaBHOYCKOPEHHOM JIBH>)KEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"
CBobomnoe magenue Tei. OnbIThI

8 1 3
Tlamunes

9 PaBHOMepHOE BHKEHUE TIO 1 3 bubnuorexa [IOK
OoKpyxHOCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JIuneitnas u yriosas
CKOPOCTH

10 LleHTpOCTpEMHUTELHOE YCKOPEHHE
1 [Iepseiii 3akoH HproToHA. BekTop bub6nuorexa LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBnopxeiicTByrOImAas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. bubnuoreka [IOK
Cyneprio3unus cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [{OK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexka [IOK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsm])_.[ ru/ff0aeca2
16 Pemenne 3anay no teme «Cuna
YIPYTOCTH
17 JlabopaTtopHast pabota «OmnpeneneHue bubnmnoreka [JOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Chua Tpenus https:// m.edsocl)_.[ ru/ff0af738
19 Pemenue 3agau no teme «Cuna bu6mmoteka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpenenenue bubnuoreka [IOK
Kod(dUIIMeHTa TPEHHSI CKOIbXKeHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3amad nmo teMe ""3aKOHEI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
— https://m.edsoo.ru/ff0afb8e
29 Cuna TsKECTH Y 3aKOH BCEMUPHOTO bubnuoreka [IOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
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MageHus

Ypok-koHhepenius "J[BrkeHue Tein

23 BOKPYT IPaBUTAIIMOHHOTO LIEHTPA 8
(Conneunas cucrema). ['amaktuxu"
Pemenue 3amgau no reme "Cuiia
24 TSDKECTU Y 3aKOH BCEMUPHOIO 8 bubmorexa HOK
. P https://m.eds00.ru/ff0af5f8
TATOTEHUS

o5 [IepBas xkocMHUYeCKast CKOPOCT. g bubnuoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepralibHON TOUKH.

26 AOGCOTIOTHO TBEPAOE TETIO. 9 bubnuorexa [JOK
PaBHoBecue TBEpaOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUICHHOI OChIO BpallleHUs

27 MowmeHT cuinbl. LIeHTp TsxecTH 9

08 Pemenne 3agau nmo teMe "MoMeHT 10 bu6mmoreka [JOK
cuibl. LenTtp Tsoxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHONH paboTe MO

29 TeMe "MexaHHqGCK(l:e BI/I)KGII:;I/IG 10 bubmoreia HOK

. ”H ' https://m.edsoo.ru/ff0b0408
B3aunmopeiicTBue Ten
KonTponbhas paboTa o reme
30 "MCXIZ.HI/I‘-ICCK(I))C BIDKEHUE 10 bubmmorexa [JOK
. 8 | ' https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue Ten
Nmnynsc Tena. UMnynbe cuiibl. 3akoH
31 cox ZHGHI/ISI HIMIT mj:la Yupyroe n 11 bubmorexa HOK
p Y o pyT https://m.edsoo.ru/ff0b07fa
HEYMpPYroe B3auMOICHCTBHE
Pemenue 3a1au no teme "3akoH bu6mmoteka [IOK

32 . 11
COXpaHEHHUsI NMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 Ypok-koH(pepennus "PeakTuBHOE 11



https://m.edsoo.ru/ff0af5f8
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JIBUKEHUE B PUPOJIC U TEXHUKE"

bu6mmoreka [IOK
34 Me e 0 12
RAHIHCCK! PaboTd 1 MOIHOCTE https://m.edsoo.ru/ffOb0Oa84
35 PaboTa cHITBI TSKECTH, CHIIBI 1 Bbubmmorexa [JOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «OmnpenencHue
36 paboThI CUJIBI TPEHUS IIPU 1
PaBHOMEPHOM JIBUKECHUU TeJIa 10
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBs13b SHEPruu U padoThI. 13
[ToreHuuanbHast SHEPrUs
38 Kunernueckas sneprus. Teopema o 13 bubnunoreka [JOK
KMHETUYECKOU SHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B 13
MEXaHHUKE
40 JlaGopatopHas pabota «M3yueHue 1 bubnuoreka [JOK
3aKOHA COXPAHEHHS YHEPTHUN» https://m.edsoo.ru/ff0b12fe
41 KonebarennHoe JBUKEHHE U €0 1 bu6mmoreka [JOK
XapaKTEPUCTUKH https://m.edsoo0.ru/ff0b1858
42 3aryxaroiue KojaeOaHus. 1 bubnmnoreka [JOK
Breinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTndecKkuil U py>KUHHBIN 15
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuo/ia KojebaHui OT KECTKOCTH 15 Bubmiorexa LJOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 IIpeBpamienue sHepruu npu 15

MeXaHNYECKUX KOJICOaHMIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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46

JlaGopaTtopHas pabota «OnpenencHue
4acTOTHI U IEpUOJIa KOJIeOaHM
MPYKUHHOTO MasiTHUKA»

16

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

47

JlaGopaTtopHnas padota «IIpoBepka
HE3aBUCHMOCTH TIeproJia KoJeOaHui
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

16

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHbl. CBOMCTBA
MEXaHWYECKUX BOJIH. [IpoonbpHbIC
MOTIEPEYHBIE BOJIHBI

16

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHndecKue
BOJIHBI B TBEPJIOM TeJIC.
CelicMuYecKue BOJIHBI"

17

50

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

17

51

Ypok-uccnenoBanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

17

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

18

53

Ypok-koHpepeHus "YIbTpa3ByK U
uH(pa3ByK B IpUPOJIE U TEXHUKE"

18

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "3aKOHBI COXPaHEHHS.
Mexanuueckue kojaeOaHus U BOJTHBI"

18

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota 1o reme
"3aKoHbI cOXpaHeHus. MexaHnueckue
K0JIeOAaHUs ¥ BOJIHBI"

19



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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DNIEeKTPOMArHuTHOE TOJIE.

bu6mmoreka [JOK

56 19
DJIEKTPOMArHUTHHIC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH 19
Ypoxk-koudepenuus "kana
ANEKTPOMATHUTHBIX BOJIH. bubnunoreka [JOK
58 20
Hcnonb3oBaHue 37€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBSI3U"
Ypok-uccnenosanue "Mzyuenune
P . i bubmuoreka [JOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C 20
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMJILHOTO TeneoHa
Pemenue 3a1au Ha onpeeneHue
60 YacCTOTHI M JITTUHBI AJICKTPOMArHUTHOU 20
BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 Cko Olz:TB CBETa BOJ‘II-I:OEBIG CBOMCTBA 21 bubmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonnueiinoe
62 aCTIpOCTpaHEHUE CBeTa. 3aTMEHUS 21 bubmorera [JOK
Pactipoctp ' htps://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKoH OTpakKeHMsI CBETa. 3epKaJia.
63 Pemenue 3amau Ha IpUMEHEHHE 21 bubmiorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPa)KCHHUS CBETa
64 [Ipenomnenne ceeta. 3akoH 2y bubnuoreka [IOK
MPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 I/ICHOJIBSOBZEI)/IC HonHofo BHYTPEHHETO 22 bubmorera I[JOK
yIP https://m.edsoo.ru/ff0b3c5c
OTPaKCHHSI B OIITHYECKUX CBETOBOAX
66 JlaboparopHas padora "MccnenoBanue 22



https://m.edsoo.ru/ff0b2abe
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3aBUCUMOCTH yTJIa IIPEIOMIICHUS
CBETOBOTO Jy4ya OT YIJIa IMaJICHUs Ha
rpanuiie "Bo3ayx-crexio""

Ypok-koupepenmus "Mcnonb3oBanue

67 MOJTHOTO BHYTPEHHETO OTPasKEeHUS: 23
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 JInnzel. OnTHyeckas cusia JUH3BI 23
https://m.edsoo.ru/ffOb3f2c
bubmuoreka [JOK
69 [TocTpoenue n300pakeHH B TMH3AaX 23
P P https://m.edsoo.ru/ffOb444a
JIaGoparopHas pabora "Onpenenenne
70 dbox 1(?Horl(o) aC(I))TOSIHI/I}I u orr)ITI/IquKoﬁ 24 bubmoreia HOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIbI COOMPAIOIIEH JTUH3BI

71 Ypok-koHpepenus "OnTudeckue " bubnuorexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

bu6mmoreka [JOK

72 I'ma3 xak o ecKkasi cucTema. 3peHue 24

713 KA OITHHCCRa CHeTena. Speit https://m.edsoo.ru/ff0b4684

73 VYpoxk-konpepenuus "JledexTs -
3penus. Kak coxpanuts 3penue”
Paznoxxenne 6eoro cBera B CIIEKTP.

74 Oneitel HetoToHa. Cnoxkenune 55 bubnuoreka [IOK
CIIEKTPaJIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHnas pabota "OMbITHI 11O
pa3I0kKEHUIO OENOro CBeTa B CIIEKTP U

bu6mmoteka [IOK
75 BOCTIPUATHIO I[BETA MPEAMETOB TPU UX 25

HAOII0/IEHUU Yepe3 I[BETOBbBIE
buabTpH"

https://m.edsoo.ru/ff0c0e2a
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VYpoxk-npaktukym "BosiHOBbIE

76 CBOMCTBA CBETA: IUCIICPCHSI, 26
uHTephepeHus u qudpaxus”
77 Omnpitel Pesepdopaa u minanerapuas -6 bubmmoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moneins atoma bopa 26
Hcnyckanue 1 MOTJIONIEHHE CBETa
79 aroMoM. KBanTtel. JInneituatoie 27 bubmoreia HOK
] ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypok-npaktukym "Habntonenue bubnuorexa [JOK
80 " 27
CIIEKTPOB UCITYCKaHUs https://m.edsoo.ru/ff0c1550
bubmuoreka [JOK
81 P C 27
AWOAKTHBHOCTD 1 €€ BIAB! https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hykionnas )8 bubnmnoreka [JOK
MOJIEIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIE IPEBpAILICHUS. -8 bubnuoreka [JOK
H3otomnbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1a4 mo teme: )8 bu6mmoreka [JOK
"PagnoakTuBHBIE IpeBpalieHus” https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmaga 29
Ypok-koH(pepenus "PagroakTuBHbIE
86 1/13131 eHI/IS(Ib BI:I If 0J1€, MEJTUITNHE 29 bubmorexa [TOK
i " PHPOJE, MEAIIHE, https://m.edso00.ru/ff0c2126
TEXHHUKE
S nepHble peaknu. 3aKOHBI
87 cox paHeHII;I 3aps10BOr0 U MacCOBOIO 29 bubmorera I[JOK
P P https://m.edsoo.ru/ff0c1c58
quUCeN
88 DHeprusi CBA3M aTOMHBIX siep. CBs3b 30 bubnuoreka [IOK

MacCChbl 1 SGHCPIrun

https://m.edsoo.ru/ff0cld7a
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89

Pemenne 3anau o teme "SnepHbie
peakuun"

30

90

Peakuuu cuHTe3a u neneHus suep.
Wcrounuku sneprun ComHIa U 3B€371

30

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-kondepennus "SAnepras
sHepreTuka. JlencTeus
pPaZOaKTUBHBIX U3TyYCHHH Ha )KUBbBIE
OpraHu3mbI"

31

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DIeKTPOMarHUTHOE TOJIE.
DIIeKTPOMAarHUTHBIC BOJTHBI.
KBanroBsie siBaenus"

31

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHnas pabora no reme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJTHBI.
KBanToBsIe siBeHus"

31

94

[ToBTOpenue, 06001IeHUE.
JlaGopatopHble paboThI IO Kypcy
"B3aumopeiictBue Ten"

32

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTrOopenue, o6o0mmenue. Pemenune
PACUCTHBIX U KAUCCTBCHHBIX 3aJa4 I10
teme "TeroBbie mpouecch”

32

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600eHne. Perenne
pacUeTHBIX M Ka4eCTBEHHBIX 3a/1a4 110
teme "KII/] TerutoBbIx nBuUrarenei"

32

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o6meHue. Pemenue
pacyeTHBIX M Ka4YeCTBEHHBIX 33/1a4 110
teme "KII/] snexkrpoycTtaHoBOK"

33

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpEHME, 0000IICHHE.

bu6mmoreka [JOK
%8 ?a60paT0pHHe pa60"TH 1o Xypey . . 33 https://m.edsoo.ru/ff0c2c52
CBEeTOBLIE SIBJIEHUS
IToBTOpenue, 0606meHue. Padota ¢
99 TEKCTAMU 110 TeME "3aKOHBI 1 33 Bubmorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
IToBTOpenue, 0600meHue. PaboTa ¢
100 Tekctamu no teme "Konebanus u 1 34 Bubmorexa TOK
. https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTropenue, 0606menue. Pabora c
101 TekcTaMu 110 TeMe "CBETOBEIE 1 34 bubmaorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUA
[ToBTropenue, 0606menue. Pabora c
102 TexkcTamu 110 TeMme "KBanToBas u 1 34
sanepHas pusmuka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






		2024-10-31T08:43:12+0400
	Рябинина О.В.
	Я являюсь автором этого документа




