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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHWM K pe3yiabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTelbHOM mTporpamMel, ipenctaBieHHbIX B PI'OC OO0, a Takxke ¢ yaéToM (eneparbHON
paboueii mporpammbl BocimTanus U KoHnenmuu npenogaBanus yaeOHoro npenmera «Duznkay.

Conmepxanue  mporpaMMbl 1o (U3UKE ~ HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH OOYYaIOLIUMXCS M OpraHu3aluio HU3ydyeHus (U3MKu Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauuu TpeboBanuit DPI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHbIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHMsl.

[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOyuenus: (1o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAECpKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
00yJaronuxcs.

[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUsI METOAMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.

®u3uKa SBIAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJIEHUH, W3ydyaeMbIX XUMUEH,
Ouonorueil, actrpoHomueil U usnueckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpeAocTaBisieT HauboJiee sicHble o0Opas3lbl MPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0CO0a MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MHpeE.

OnnHa w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTepeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE IMpeNroJiaraeT OBJAJCHHUE CJEeIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:

HAy4YHO OOBSICHSTD SIBIICHUS;
OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;
MHTEPIPETUPOBATH JaHHbIC U UCIIOJIB30BaTh HAYYHbIE JOKA3aTEeIbCTBA AJISl IOJyYSHHS BBIBOJIOB.

Henu u3yueHus (U3NKUH Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs ONIpPEICIICHBI B
Konuenmuu npenogaBanus yueOHoro npeaMera «Dusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHOU pemenreM Kosutermm MunncrteperBa npocsemieHusi Poccuiickoit denepanuun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TK-48H).

Heaun n3yyeHus GpuU3nKu:
npuoOpeTeHne HMHTepeca M CTpeMJIeHHs OOydalolMXcs K HAaydHOMY H3Y4YEHHIO MPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
pa3BUTHE NPEICTABICHUN 0 HAyYHOM METOJIe MO3HAHHs U (POPMUPOBAHUE UCCIIEA0BATEIBCKOTO
OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

(bopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHs OCHOB CTPOEHUS MaTepUH U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DM3HKHU;

(dbopMupoBaHHUEe TNPEACTABICHUN O PoiM (U3UKU Ul PAa3BUTUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH W TEXHOJIOTUH; pa3BUTHE TPEACTaBICHUH O BO3MOXKHBIX cdepax Oymymiei



npo(hecCHOHABHON JeSITeIbHOCTH, CBS3aHHOM C (HM3MKOW, MOJArOTOBKA K JalbHEHIIEMY
00y4eHHIO B TOM HAIIPABIICHHUH.

JlocTibkeHHe STHX Iefiel MporpaMMbl 1Mo (HU3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00ECIIEYNBACTCS PEIICHUEM CICAYIOIINX 3a4a4:
npuoOpeTeHne 3HAHUM O JWCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHHYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
npuoOpeTeHne YMEHUH ONHCHIBATh W OOBACHATH (DM3WYECKHUE SBICHUS C HCIIOJIB30BaHHEM
MOJIyYCHHBIX 3HAHUI;

OCBOCHHE METOJIOB PELICHUs MPOCTEHIIMX PACUETHBIX 33Jad C HCIOJB30BAaHHEM (U3NIECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;

pa3BUTHE yMEHHUH HAOIIOAaTh IPUPO/IHBIC SIBICHUS U BBITIOJHATH OMBITHI, TAOOPAaTOPHBIE PaOOTHI
Y DKCTIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C MCIIOJF30BAaHUEM U3MEPUTEIBLHBIX TPHOOPOB;

OCBOEHHE TIPUEMOB paboThI ¢ HHPOpMaIuen PU3NIECKOTO COACpIKAHUS, BKII0Yask HHPOPMAIIUIO
0 COBPEMEHHBIX JIOCTIKEHHUAX (PU3HMKH, aHATTN3 M KPUTHUECKOE OIICHUBAHME WH(POPMaIUH;
3HAKOMCTBO CO cdepamu MpodhecCHOHATBHOM eATEeIbHOCTH, CBS3aHHBIMU C (DHU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha usydenune ¢usuxu (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).
[Ipennaraemplii B mporpamMme o (Qu3MKe NepedeHb J1abopaTOpHBIX pabOT M OMBITOB HOCUT
PEKOMEHIATENBHBIN XapaKkTep, YYUTENb JelTaeT BHIOOp MpOBEIEHHs JTa0OpaTOPHBIX PadOT H
OTIBITOB C YY4ETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00yUaromuXcsl, CIUCKa SKCIIEPUMEHTAIbHBIX
3aJlaHuH, MpeJlaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOT'O AK3aMeHa Mo (pusmke.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHUHU OKPY:KAa0LIero Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnit. MexyHapoaHasi CUCTEMA €AVMHULL.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd H3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TpPOBEpPKE THUINOTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OmnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

MexaHnyeckue, TEemIoBble, SJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

duznyeckue NpudOpsl U Mpolieaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TE.

N3mepenune Temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.

[IpoBenenue nccnenoBaHusl MO MPOBEPKE T'MIOTE3bl: AATBHOCTh MOJETA IIapHUKa, IMYHIEHHOTO

TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BelllecTBA.

Crpoenue BemecTBa: aroMbl M MOJIEKYNbl, MX pa3mepbl. OMNbITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBrxenune dactui BemiecTBa. CBs3b CKOPOCTH JIBMXKEHHMS YacTHUL[ C TEMIIEpaTypoM.
BbpoynoBckoe nBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI ~BELIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTaymuinueckux) Teia. B3auMocBs3p MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBI.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHKEHUSI.
Ha6monenue nuddysun.
HaGnronenue siBneHui, 00bsACHIIOMUXCSA NPUTSHKEHUEM WM OTTAIKMBAHHUEM YacTHUIL BEIEeCTBa.

Jlabopamopusie pabomot u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHUEM (oTorpaduit).
OnbITH IO HAOMIOICHUIO TEIUIOBOTO PACIIMPEHHS T'a30B.
OnbIT IO OOHAPYXEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pasznen 3. /IBuikeHue u B3auMoaeiicTBHE TeJl.

Mexannueckoe JBUKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. CKOpOCTb.
CpenHss cKopoCTh TP HEPAaBHOMEPHOM JBMKEHUU. Pacdy€T ImyTH U BpEMEHM JBUKECHHUSL.



SBnenue wHepHuu. 3aKOH HHEpUUHU. B3aumojelcTBue Tesl Kak NpUYMHA HU3MEHEHUs
CKOPOCTH JBMXEHHUS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiectBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak XxapakTepucTuka B3aumojeictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ IOMOIIBIO TMHAMOMETpa. SIBJIeHUE TATOTEHU U cuila TsbkecTu. Cuia TshKecTu
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. Cioxkenue cui, HalpaBiIeHHbIX IO OJHOM MPSIMOM.
PaBnoaelictByromast cui. Cua TpeHusi. TpeHue CKOJIbXEHUs U TPEHUE MoKos. TpeHue B mpupoie
Y TEXHHKE.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOTO ABIKEHHS TEJa.

N3mepenune ckopocTy MPSMOJTMHEHHOTO IBHXKCHHUS.
Habntonenue siBjaeHUs HHEPIUH.

Habmronenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuie pabomel u onvimel.

Ompenenenre CKOPOCTH PaBHOMEPHOTO JABWKEHHUS (IIapuKa B  OJKUJIKOCTH, MOJIETH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajiee).

Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa MO0 HAKJIIOHHOM IMIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OmbITEL, JAEMOHCTPUPYIOUIHWE 3aBHCHUMOCTh pacTsDKeHHs (nedopmaruu) TPYXKHHBI  OT
MPUJIOKEHHOW CHIIBI.

OnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHUS OT BeEca Tela U Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenune. CriocoObl yMEHBIIICHUS U YBEITMUEHUS JaBieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMreparypsl. [lepenaya naBnenus TBEPABIMU TEIAMU, )KUIKOCTIMH U
razamu. 3akoH llackans. [IHeBmaTmyeckne MamivHbl. 3aBUCHUMOCTH JIaBJICHHS KUAKOCTH OT
riyounbl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs cocynsl.  ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMochepHoe naBieHue. [IpuuuHBI CyleCTBOBAHUS BO3AYIIHOU
o6onoukn 3emau. OnbiT Toppuuemnu. M3mepeHue aTrMochepHOro IaBiCHUSA. 3aBUCHUMOCTH
aTMOoc(epHOrO JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUJIKOCTHIO U Ta30M.

Coobmaromuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOIICH CHUIIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CUITbI BECY BHITECHEHHOU KUIKOCTH.



VYcnoBue muaBaHus Te: IUIABAHUE WIM IOTPYXKEHUE TEll B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TeJIa U KUJIKOCTH.

Jlabopamopusie padbomot u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B )KUAKOCTh YaCTH TeJa.
Onpenenenre BbITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEN Ha TEJO, MOTPYKEHHOE B JKUIKOCTb.
[TIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIbL, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MacCChl
Tena.

OneIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTh BBITAIKHBAIOIIEH CHIIbI, JEMCTBYIOIIEH Ha TEJIO B
KUAKOCTH, 0T 00BbEMA NMOTPYKEHHOM B AKUIAKOCTh YACTU TEJA U OT IJIOTHOCTHU KUJIKOCTH.
KoncrpynpoBanue apeoMmerpa WM  KOHCTPYMPOBAHME JIOJKM M OmIpenereHue €€
Irpy30I0AbEMHOCTH.

Paznea 5. PaGora u MomHocTh. JHEprus.

Mexannyeckasi pabota. MOILTHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 6J0K, HAKJIIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBECHS pplyara.
[Ipumenenue npaBuiaa paBHOBeCHS pblyara K On0Ky. «3oyioToe mnpaBuio» mexaHuku. KIIJ]
MIPOCTBIX MeXaHU3MOB. [IpocThie MexaHNU3MbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunerndeckasi v noteHuuanbHas sueprusi. [IpeBpanienue oqHOro
BH/Ia MEXaHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHUs SHEPTUHU B MEXAHHUKE.

emoncmpayuu.
[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre paboOThl CUIIBI TPEHUS MPU PABHOMEPHOM [BIKEHUH Tejla MO TOPU30HTAIBHOMN
MTOBEPXHOCTH.
HccnenoBanue ycioBuid paBHOBECHS pblyara.
N3amepenne KIIJI HaKIOHHOW IJIOCKOCTH.
N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOM SHEPTUH.
8 KIIACC
Pa3nen 6. TensioBbIe IBJICHUA.

OCHOBHBIE OJIOKEHUS MOJIEKYISIPHO--KUHETHYECKO TEOpUH CTpOEHUs BelecTBa. Macca
U pa3mepbl aroMOB W MOJeKyld. ONbITbl, MOATBEPKIAIOIIAE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro cocTosHUM BenlecTBa. Kpucramueckue u
amop¢usbie Tena. OObsCHEHUE CBOMCTB ra30B, )KUIKOCTEH 1 TBEPIBIX T€N HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacuIMpeHue U cKaTue.

Temnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHS YacTHII.
Buytpennsis sneprus. CiocoObl ©3MEHEHUS BHYTPEHHEH SHEPTUU: TeIUIoNepeadya U COBEpILeHNE
paboTel. Busel Temnonepenaun: TemiIONpOBOIHOCTh, KOHBEKIIHS, U3IyUYEHUE.

KonnuectBo TemioTel. YaenpHas TEIUIOEMKOCTh BellecTBa. TemmooOMeH U TerioBoe
paBHOBecue. YpaBHEHHUE TeIIoBoro OanaHca. [lnaBineHue M oTBepAeBaHUE KPHCTATMYECKUX
BElIEeCTB. YjenbHas TemiaoTa IutaBineHusa. [lapooOpa3oBanue M koHjaeHcauus. Vcnapenwue.
Kunenue. YnaenpHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KUIEHHS OT
aTMOC(EpHOTO JAaBICHHUS.

Bnaxnocts Bo3ayxa.

DOHeprust TOIJIMBA. YenbHas TemjaoTa cropanus. I[IpuHIMIBI PabOTHl  TEMJIOBBIX
nsurareneil KIT/I rennoBoro apurarens. TemioBele ABUTaTEN U 3alUTa OKPYKAIOLIEH cpeabl.



3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIUIOBBIX MPOIIECCAX.
emoncmpayuu.
Habmonenne 6poyHOBCKOTO IBHYKEHUSI.
Ha6monenue nuddysun.
HaOmoienue SBICHUI CMaYiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
HabimroieHue TemoBoro pacuimpeHus Tell.
W3MmeHeHne naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna u3smepeHus TeMreparypsl.
Bugel Tenonepenayu.
OxutaxieHue Mpu COBEPLICHUN PAOOTHI.
HarpeBanue mipu coBepiiieHnn paboThl BHEITHUMH CUJIAMH.
CpaBHEHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIIECTB.
HaGnronenue kuneHusl.
HaGnrogenue nmocTostHCTBA TEMIIEPATYPhI TIPH TUTABJICHHH.
Moieny TeIUIOBBIX ABUTATEEH.
Jlabopamopnuie pabomel u onvimel.
OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSKCHUS.
OMBITHI IO BBIPANTABAHUIO KPUCTAIIIOB TTOBAPEHHOM COJIM WJIH caxapa.
OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIUPEHHS Ta30B, KUJIKOCTEH U TBEPBIX TEIl.
Ompenenenre qaBaeHUs BO3AyXa B OaJUIOHE MITIPHUIIA.
OMBITBI, IEMOHCTPUPYIOITHE 3aBUCUMOCTh JIABJICHUS BO3yXa OT €ro 00bEéMa M HarpeBaHUs WU
OXJTaXKICHHUS.
[TpoBepka rumoTe3bl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTyphl.
Habmionenue m3MeHeHus: BHYTpEHHEW SHEpPrUM Tella B pe3yabTaTe TeIionepeaayd U paboThl
BHEIIIHUX CHUJL.
HccnenoBanue siBieHUs TEII000MeHa pU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.
Omnpenenenre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEIUIOOOMEHE € HarpeThiM
METAJUTUYECKUM IHIIMHAPOM.
Omnpenenenue yaenbHON TEIIOEMKOCTH BELIECTBA.
HccnenoBanue npoiiecca ncnapeHus.
Omnpenenenrne OTHOCUTENBHOM BIIaXXKHOCTH BO3AyXa.
Omnpenenenue yaenbHOM TEIUIOTHI TIJIABICHUS JIb/IA.

Pa3znen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHHSI.

DnexTpusaiys Ten. J{Ba pojia s1eKTpUYECKuX 3apsaaoB. B3anumoaeiicTBre 3apsykKeHHbBIX Tell.
3akon KynoHna (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsyKEHHBIX TeJ OT BEJIMYMHBI 3apsiIoB U
PacCTOSIHUSA MEXIY TEJIaMH).

Dnextpuueckoe nose. Hanpsmxk€HHOCTH 3nekTpuyueckoro noss. [lpuHuun cymeprno3uuuu
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJIeMEHTapHbIM 3iekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsija.

DNEKTpUYECKUH TOK. YCIOBHUS CYHIECTBOBAHUA DJIEKTPUUYECKOTO TOKA. VICTOUHUKH
MOCTOSIHHOTO TOKa. JleWCTBUSA ANEKTPUYECKOrO0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUUYECKUM TOK B JKMJIKOCTSIX U ra3ax.



Onextpuueckas uenb. Cuna Toka. OnexkTpuyeckoe HampspkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMH.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTPUYECKOTrO ToKa. 3akoH J[xoyns—JleHna. DnekTpuuecKue enu
Y IOTPEOUTEIH IICKTPUUECKOM 3HepTrur B ObITY. KOpOTKOE 3aMBbIKaHHE.

[TocrostHHpIE MarHuThl. B3amMopaelcTBME NOCTOSIHHBIX MAarHuToB. MarHWTHOE MOJIE.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe 1oJie
3JIEKTPUYECKOTO TOKA. [I[puMeHeHue JIEKTPOMAarHuTOB B TEXHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelb TOCTOSHHOTO TokKa. lcmonb3oBaHue
AJIEKTPOJIBUTaTENIeH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue  snekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHuna.
OnekrporeHeparop. CrocoObl TOJYyYEHUS] DIICKTPUUECKOM DSHEPruu. ODJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa pojia AIEKTPUYECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEll.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTA.

DneKkTpocTaTu4ecKas HHIIYKIHUS.

3aK0H COXpaHEHUS IINCKTPUICCKUX 3apsI/IOB.

[IpoBOAHMKY W AWDITEKTPUKH.

MoienupoBaHUE CUIIOBBIX JTUHHUM 3JIEKTPUUECKOTO TOJIS.
HcroyHnkH MOCTOSTHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B )KUIKOCTH.

I"a30BwIit pazps.

W3mepeHue cuibl TOKa aMIIEPMETPOM.

N3mepenue 351eKTpruyecKoro Harps>KeHNs BOJIbTMETPOM.

Peocrar u mara3uH conpoTHBIICHUM.

B3anMoeiicTBre MOCTOSIHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU PA3IEIICHUS TIOJIOCOB MATHUTA.
MopenupoBaHre MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OnbIT DpcTena.

MarsuTHO€ noJie TOKa. DJIEKTPOMarHur.

JleficTBHE€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.
DNEeKTpOABUTATENb IIOCTOSTHHOTO TOKA.

HccnepoBanue sBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

OnbiThl Dapajes.

3aBUCHUMOCTD HaIlpaBJIEHUSI HUHAYKIIMIOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHSI.
DNEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.

OnbIThI M0 HAOTIOACHUIO JEKTPU3AIUH TeNl UHAYKIIMEH U PU COMTPUKOCHOBEHUH.
UccnepoBanue AeCTBUSA AIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKH U TUAJIEKTPUKH.
COopka u mpoBepKa padOTHI IEKTPUUECKOH IETH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u peryaupoBaHue HanpsHKEHUSI.



HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, HAYILETO YEPE3 PE3UCTOP, OT CONIPOTUBIIEHUS PE3UCTOPA
U HaIpsDKEHUS Ha pe3UCTOope.

OnpIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD NIEKTPUUYECKOTO CONPOTUBIIEHUS IIPOBOJHUKA OT €T0
JUIMHBI, IIJIOIAAN [TOTIEPEYHOI0 CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBuia CIOXKEHHUS HANPSHKEHUM IpU  MOCIEAOBATEIbHOM COEAMHEHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Jyid CUJIbI TOKA MIPH APAIIIEIIBHOM COESIMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOpP.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO YEPE3 JIAMIIOUKY, OT HAMPSKEHUs Ha HEH.
Omnpenenenue KIIJ[ narpesarensi.

HccnenoBanne MarHuTHOTO B3aMMOJIEMCTBHS MOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO MOJISt HOCTOSTHHBIX MArHUTOB MPH UX OObEIMHEHUH U pa3IeJICHUN.
UccnenoBanue nelCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI B3aUMOJECUCTBHSI KaTyIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKe.

N3ydeHue neicTBHUsI MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

KoHncrpyrnpoBanue u u3zydeHue padoThl 3J€KTPOABUTaTENs.

N3mepenue KII/] anekTpoBUraTeaIbHON YCTAHOBKH.

OnBITHI MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMATHUTHONW MHIYKIIMH: HCCIIEIOBaHHE M3MEHEHUI
3HAYEHUS U HANpaBJICHUS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJeHHUS.

Mexannueckoe aBuxeHne. MarepuanibHasi Touka. Cucrema otrcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOr0 JBIKEHHUS. PaBHOMEpHOE mpsMOJIMHENHHOE ABWXkeHHe. HepaBHOMepHOe
npsAMoJinHerHoe JBwkeHue. CpefaHsss U MITHOBEHHAas CKOpPOCTh Tejla HPU HEPaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMouHelHoe aBrkeHne. CBoOoiHoe majgeHue. OmbIThI
Tlamnes.

PaBHOMEpHOE ABMXKEHHE TIO OKpY)KHOCTH. [lepron u yactora oOpamenus. JIuHeiHas u
yIJioBas CKOpocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[TepBriit 3akoH Hprotona. Bropoii 3akon Herotona. Tpetuii 3akon Hprorona. [lpuHumn
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUs CKOJIBKEHMsS, Cujia TPEHHS
MIOKOs1, PYTU€ BUAbI TPEHUSI.

Cuma TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOJHOIO TaJCHUSI.
JBuxenue maHeT BOkpyr Connua. [lepBast kocmuueckast ckopocTs. HeBecoMOCTh 1 IIEperpy3KHu.

PaBHOBecue MaTepuanbHO TOUKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. 3menenune umnynbca. Mmnynbe cuiibl. 3aKOH COXPAHEHHUS] MMITYJIbCA.
PeakTuBHOE IBIKEHHE.

Mexannyeckass paboTa U MOIIHOCTh. PaboTa cum TsbkecTH, ympyroctH, TpeHus. Cs3b
SHepruu u paboTel. [loTeHIManbHas SHEpPrus Tena, MOTHSATOrO Haja MOBEPXHOCTHIO 3EMIIH.
[ToreHuunanpHas 3Heprus cxxarol npyxxunbl. Kunernueckas sneprusi. Teopema 0 KUHETUYECKOU
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.



Jemoncmpayuu.
Habnronenne MexaHU4eCKOTO ABMKCHHS T€JIa OTHOCUTENIFHO PA3HBIX TE OTCUETA.
CpaBHeHME MyTel U TPAGKTOPUHN JABMKEHUS OJIHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HBIX Tell
OTCYETA.
H3MepeHne CKOpOCTH U yCKOPEHHUS MPSIMOJTMHENHOTO IBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.
Habnronenue nBMXeHHS Tela 110 OKPYKHOCTH.
HaOmoienne MexaHHYECKUX SIBJICHUH, IPOUCXOAAIUX B cucTteMe otcuéra «Tenexka» mnpu e
PaBHOMEPHOM M YCKOPEHHOM JIBHKECHUH OTHOCUTEIIPHO KaOMHEeTa (DU3UKH.
3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJla U ICUCTBYIOIIEH HAa HETO CHUJIBI.
Habmronenue paBeHcTBa CUIT TPU B3aUMOIEUCTBUU TEJl.
H3MeHenune Beca Tena npu yCKOPEHHOM JIBUKEHUU.
[Iepenaua nMmynbca Ipyu B3aMMOIEHCTBUH TEII.
[TpeobOpazoBanust SHEPTUU TIPU B3AaUMOICHCTBHUH TEJI.
CoxpaHeHne UMITyJIbca IPU HEYIIPYTrOM B3aUMOICHCTBUU.
CoxpaHeHHe UMITyJIbCca IPU a0COJIOTHO YIIPYTrOM B3aWMOICHCTBUH.
Halnronenue peakTHBHOTO JIBHXKECHUS.
CoxpaHeHHe MEXaHUYECKON IHEPTUH MTPU CBOOOTHOM A ICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU NTPU ABMKECHUH TeJIa MO JEHCTBUEM MPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

KoncrpynpoBanue Tpakra Jjig pa3roHa U JAJIBHEHIIEr0 paBHOMEPHOTO JIBM)KEHUS IIApUKa WU
TEJIEKKH.

Omnpenenenne cpeHeil CKOPOCTH CKOJIBKEHUS OpycKa WM JBHKEHHS IIapuKa MO HAKIOHHOM
IIJIOCKOCTH.

OrnpeneneHre yCKOpEHUs Tena NPU PaBHOYCKOPEHHOM JBMKEHUH IO HAKJIOHHOMW MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HauaabHOU
CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIU MPU PAaBHOYCKOPEHHOM JIBM)KEHUHU 0O€3 HAa4YaJbHOM CKOPOCTH IyTH
OTHOCSTCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHU OJUHAKOBBI.
HccnegoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CUJIbI HOPMAJIBHOTO JTaBJICHUS.
Onpenenenre kodhhuueHTa TPEHUS CKOJIbKEHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBIKEHHUH Tella MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenre paboTHI CHIIBI YIIPYTOCTU IPU NOIBEME TPy3a C UCIIOIH30BAaHUEM HEIOABHKHOTO U
MOJIBIKHOTO OJIOKOB.

N3yuenue 3aKkoHa COXpaHEHUS! SHEPTUH.

Pa3nen 9. Mexann4veckue KoJ1e0aHUA M BOJHBI.

KonebarenbHoe amxeHue. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: MEpUoj, 4acToTa,
aMIuTyna. Marematuuyeckuili M NOpPYKMHHBIM MasTHUKU. [IpeBpamieHue »sHeprum mnpu
KoJiebaTeIbHOM JBUKECHUU.

3aryxaromue konebanus. BeiHykneHHbie kKoneOanus. Pesonanc. Mexanndyeckie BOJHBI.
CaoiicTBa MexaHnuecKkuX BOJH. [IpoionbHbIe U nonepeyHble BOIHBI. J[JInHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHn4YeCKHE BOJIHBI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa 1 BeIcOTa ToHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.



Jemoncmpayuu.
Habnronenue xonebanuii Tes moJ1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.
HaGnronenue BBIHYX/IEHHBIX KOJIEOaHU U pe30HAHCA.
Pacrnipoctpanenuie mpoI0JbHBIX U IONEPEYHBIX BOJIH (HA MOJIEIH).
Habnroenne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKyCTHYECKHI pe30HAHC.
Jlabopamopubvie pabomot u onvimel.
Onpenenenre 4acToThl U Iepro/ia KojaeOaHui MaTeMaTHYeCKOro MasTHHKA.
Onpenenenre 4acToThl U Mepro/ia KojaeOaHui Ipy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NepHoa KojaeOaHni NPYy>KMHHOTO MasiTHUKA OT Macchl Ipysa.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KoyieGaHui rpy3a, MOIBEIIEHHOTO K HUTH, OT Macchl Ipy3a.
OMBITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh NIEPHO/Ia KOJIEOAHUN MPY>KMHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTU MPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaJIeHHUS.
Pa3nen 10. DnekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE MOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [1Ikana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3/1€eKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.
DnekTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOIICTBA CBETA.
Jlabopamopnuie pabomel u onvimel.
N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH € MMOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3pen 11. CBeToBLI€e SIBJIEHUS.
JlyueBas monenp cBera. Mcrounuku ceera. [IpsmosimHelHOE pacnpOCTpaHEHUE CBETA.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [Lnockoe 3epkaiio. 3aKOH OTPaKEHUS CBETA.
[Ipenomiienne cBera. 3aKoH mpeaomiieHHs cBeTa. [loaHOe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xox nyuedr B numH3e. Omntmueckas cuctema ¢oToammapata, MUKPOCKONA M
Teneckomna. ['1a3 kak ontuyeckas cucrema. biaM3opykocTs U JaIbHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. Clio)keHHE CIEKTPAIbHBIX 1BETOB.
Jucnepcus cgera.
Hemoncmpauuu.
[IpsiMonMHENHOE pacIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuil CBETOBO/I.
Xon nyueit B cobuparomieil aunse.
XoJ Jlydel B paccenBarole JIUH3E.
[Tomy4yeHne n300paXKeHU C ITOMOIIBIO JIMH3.
[Tpunanmn neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOTIA.
Moens rnasza.



Paznoxenne 6e0ro cBeTa B CHEKTP.
[Tomy4yenue 6enoro cBETa Npy CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopusie padbomot u onvimel.

HccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHUSI CBETOBOTO JIyda OT yrja MaJeHusl.

N3ydeHne xapakTepuCTUK U300pakeHUs ITpeIMeTa B INIOCKOM 3€pKalle.

HccnenoBanue 3aBUCMMOCTHU yIJla MPEJIOMJIEHHs CBETOBOTO JIyda OT yIJla MaJeHUs Ha I'PaHuLe
«BO3yX—CTEKIJIO».

[Tonydyenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI COOMPAIOIIESH JTMH3HI.

OnbIThI 10 Pa3yI0KEHUIO OEJI0T0 CBETa B CHEKTP.

OMBITHI 110 BOCHIPHUATHIO IIBETA MPEAMETOB MPU WX HAOIIOIEHUU Yepe3 1BETOBbIE (DUITBTPHI.

Pa3znen 12. KBanToBbIe sIBJIEHHUS.

OmneiTel Pesepdopaa u mianerapHas monenb aroma. Monens aroma bopa. Ucnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeIie CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnass Monens aromuHoro sigpa. M3otomel. PamnoaktuBHbIEe mpeBpamienus. [lepuon
MOJIypacmnaia aTOMHBIX sJIEp.

SAnepHbie peakiu. 3aKOHBI COXPAHEHHS 3apsIOBOTO U MACCOBOTO YUCEN. DHEPTUS CBSI3U
aToMHBIX sifiep. CBsi3b Macchl M DHEPTUU. Peakiinu cuHTe3a u JeneHus saep. VicTouHnKy sHeprun
CouHIia ¥ 3BE3]1.

SAnepHas sHepreTuka. JleicTBUSA paAMOAKTUBHBIX U3IyYeHUIN Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CriexTpbl U3JIy4€HHS U TOTJIOEHUS.
CriekTpbl pa3IuyHbIX Ta30B.
CnekTtp BoAopoaa.
Ha6nronenue tpexoB B kamepe Buibcona.
PaGota cuérunka HOHU3UPYIOIIUX U3TYUCHHI.
Perucrpanus usiydeHnus npupoaHbIX MUHEPATIOB U IPOTYKTOB.
Jlabopamopnwie pabomel u onvimel.
HabmroieHue CromHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUS.
HccnenoBanue TpekoB: U3MEPEHHE SHEPTUU YaCTHUIIbI [0 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue pagnoaktuBHoro Gona.

IHoBTOpHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENBbHO--0000MIAIOUN  MOIYdb MpeJHa3HAYeH [UIsi CHUCTEMaTH3aluu |
0000111eHIS TPEIMETHOTO COACPIKAHUS U OIBITA IEATEIBHOCTH, MPUOOPETEHHOTO P U3YUCHHUH
BCEro Kypca (pU3UKHU, a TaKkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢busuke 1151 00yJaromuxcs, BEIOPABIIMX 3TOT Y4€OHBIH MpEAMET.

[Ipu u3yuyeHnn JaHHOTO MOJYJISL PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIIbHOCTH,
Ha OCHOBE KOTOpPHIX OOECHeurMBaeTcs [OCTIDKEHHE NPEIMETHBIX M  MeTampeIMeTHBIX
IUTAHUPYEMBIX pPe3YyJlbTaTOB O0O0ydeHHUs, (QOpMHUpPYETCs €CTeCTBEHHOHAy4Has TIPaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJIOB UCCIIEIOBAHUS SIBIICHUN TPUPOJIbI U TEXHUKH, OBJIa/ICHUE YMEHHUSIMU
OOBSACHATH (PU3UUECKHE SBJICHHUS, IPUMEHSS MOTYYCHHbIE 3HAHUS, pelIaTh 3aJaud, B TOM YHCIe
KaueCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHUMNIHATIBHO IEATETbHOCTHBIN XapaKTep JAHHOTO pa3jieia pealiu3yercs 3a CYET TOro,
9TO0 00yUaIOIUECs BBIMOIHSIOT 331aHUs, B KOTOPBIX UM Ipeaaraercs:



Ha OCHOBE MOJIYYEHHBIX 3HAHUN PAacliO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKPY’KAIOILIEW PUPOJE U IOBCEIHEBHON KU3HU;
WCIOJIb30BaTh HAYyYHBIE METOABI UCCIEIOBAHUS (PU3UUECKUX SBICHUH, B TOM YHCIE IS
IIPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HaydyHBbIE OCHOBBI HamOoJiee BAXKHBIX JTOCTHIKCHHH COBPEMEHHBIX TEXHOJOTH,
HalpuMep, IPAKTUYECKOT0 UCIOJIB30BAHUS PA3JIMYHBIX HCTOYHUKOB SHEPTHH HA OCHOBE 3aKOHA
IIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPTUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HamNpaBlIeHO Ha
JOCTHIKEHHE IMIHOCTHBIX, METAIIPEIMETHBIX U ITPESIMETHBIX 00Pa30BaTEIBHBIX PE3YIbTATOB.

B pesynpraTe wm3ydeHums (U3MKKA Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Y
oOyuaromierocs OyayT cOpMHUPOBAHBI CICAYIONINE INIYHOCTHBIC PE3YIbTAThl B YaCTH:
1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:
— MPOSIBJICHUE HMHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHUUCKON (PU3NUYECKOU
HayKH;
— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;
2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
— TOTOBHOCTh K aKTHBHOMY Yy4YacCTHIO B OOCYXJEHHH OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUHN (DUBHKY;
— 0CO3HaHHE B&XKHOCTU MOPATbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;
3) acTeTMYECKOr0 BOCIIUTAHMSI:
— BOCIPUATHE OSCTETUYECKUX Ka4deCTB (PH3MUYECKOW HAyKu: €€ TapMOHMYHOTO TOCTPOCHWS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:
— 0CO3HAHHUE IIEHHOCTH (U3MYECKON HAYyKH KaK MOITHOTO HHCTPYMEHTA TIO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEN KYJIbTYPHI;
— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, MHTEPECA K UCCIEeI0BATENbCKON ACSITETbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAJIBLHOIO 0J1Ar0NOJIyYHs:
— OCO3HaHHUE LIEHHOCTHU 0e30IacHOro oOpa3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BAKHOCTH MpPaBWJI OE30MACHOTO MOBEJIEHUS Ha TPAHCIOPTE, Ha JOpOrax, ¢ AJIEKTPUUYECKUM H
TEIJIOBBIM 000pPY/IOBAHUEM B JIOMAIIIHUX YCIOBHUSX;
— chopMupoBaHHOCTH HaBbIKA pe(IeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO ke
IpaBa y Ipyroro 4ejaoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AKTUBHOE YYacTHE€ B pPEUICHUHM MPaKTUYECKUX 3ajad (B paMKaX CeMbH, 00pa3oBaTeIbHON
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTUYECKON U COLMATbHOM HAIMPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4Hucye U PU3NUECKUX 3HAHUM;
— MHTEpEC K MPAKTUIECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOIL;
7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:
— OpUEHTAIMs HA TPUMEHEHHE (PU3UUECKUX 3HAHUHN /TS pelIeHUs 3a]1a4 B 00JIaCTH OKpYXKAIOIIeH
cpenbl, TUIAHUPOBAHUS MOCTYNKOB U OLIEHKHM MX BO3MOXKHBIX MOCIEACTBUN I OKPYXKaOIIEH
Cpelibl;
— OCO3HaHHE TI00aTBHOTO XapaKTepa SKOJOTHYECKUX MPOOIIeM U MyTel UX pelIeHHUs,
8) ajanTanmu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAIBHON U IPUPOIHOI cpeabl:
— MOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BHITIOJHEHUH HUCCIEIOBAHUI M MPOEKTOB (PU3NUECKON
HaIPaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;
— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITENbHOCTB;
— noTpeOHOCTh B OPMUPOBAHUHU HOBBIX 3HAHHIA, B TOM 4Kcie (GOpMyIUpOBaTh UACH, TIOHSATHUS,
TUTOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
— OCO3HaHUE JePHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00IacTH (DU3UKH;



— IUIAHUPOBAHHE CBOETO PAa3BHUTHUS B MPHOOPETEHUH HOBBIX (PM3UUECKUX 3HAHUM;

— CTpPEMIJIEHUE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U IIPUPOJIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C HCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUM;

— OLIEHKA CBOUX JICWCTBUH C y4ETOM BIMSHUS Ha OKPYKAIOIIYIO CPEly, BOBMOKHBIX II00ATbHBIX
MIOCJICCTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOywaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHbIE AEUCTBUSI, PETYIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE AEUCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eicTBUsA:
BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccU(UKALNKM, OCHOBaHHUS i OO0O0OIIeHHUS U
CpaBHEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUYUsT B paccMaTpuBaeMbIX (akTax, HJaHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;
BBISIBJISITh IPUYMHHO--CIICJCTBEHHBIE CBSI3U MPH M3YYCHUH (PU3NYECKUX SBJICHUN U MPOIIECCOB,
JIeNIaTh BBIBOJBI C UCHOJIb30BAHUEM JIEAYKTUBHBIX M MHAYKTUBHBIX YMO3aKJIIOUEHUN, BbIIBUTAaTh
TUIOTE3bI O B3aUMOCBA3SIX (PU3HMUECKUX BEJIINYMH;
CaMOCTOSITEJIPHO BBIOMpAaTh CHOCOO pemieHus ydeOHoW (u3nyeckoi 3amayn  (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pEIICHUs, BbIOOp Hambosiee MOIXOSIIEr0 ¢ y4ETOM CaMOCTOSITENEHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eCTBUA
HCIIOJIb30BATh BOIIPOCHI KaK UCCIIEN0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTHh [0 CAMOCTOSITEIbHO COCTABJICHHOMY TIUIaHY OIIBIT, HECJIOXKHBIA (U3NYECKUI
AKCIEPUMEHT, HEOOIbILIOE UCCIeI0BaHUE (PU3NYECKOTO SIBICHUS,
OIICHUBATh Ha MPUMEHHMMOCTh M JOCTOBEPHOCTb HH(MOPMALIMIO, MOJYYEHHYIO B XOJe
HCCIeA0BaHUs WM 3KCIIEPUMEHTA;
CaMoCTOSITENIbHO  (OpMYIMpPOBaTh OOOOLIEHUS M BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
MIPOTrHO3UPOBATH BOZMOXKHOE JIaTbHElIIee pa3BUTHE PU3NIECKHUX MTPOIIECCOB, a TAKXKE BBIBUTaTh
MIPEIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Padora ¢ undopmanueii:
IPUMEHATh pa3IMYHbIE METOJIbl, MHCTPYMEHTHI U 3alpOChl MPH MOMCKE U 0TOOpEe MHPOPMALIUU
WIN JJAHHBIX C Y4ETOM MPEeATIOKEHHON yueOHOM pHu3nuecKoil 3ajauu;
aHAJIM3UPOBaTh, CHCTEMATU3MPOBATh M WHTEPHPETHPOBATh MHPOPMALUIO PA3IMUYHBIX BUJOB U
¢bopM npencTaBieHus;
CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMalbHYI0 (oOpMy TMpeAcTaBieHUs HHGOpMAIUM U
WUTIOCTPUPOBATh pellaeMble 3a/1a4l HECJIIOKHBIMU CXeMaMH, AMarpaMMmaMu, UHOM rpadukoi u
UX KOMOMHAIUSMH.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIE JeHCTBHUA:



B X0/i¢ OOCYXIeHUs y4eOHOro Mmarepuaina, pe3yJbTaToB J1abopaTOpHBIX pabOT M MPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
peleHue 3a1aun 1 noajep kanue 01aroenaTeIbHOCTH OOIIeHMS;

COTIOCTABJISITh CBOM CYKJIEHHUS C CYXKICHUSMHU APYTUX YYaCTHUKOB JUAIOTA, OOHAPYKHUBATh
pa3IM4Mre U CXOJICTBO MO3ULINI;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M IMMCHBMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATh PE3YIBTATHl BBIIOJHEHHOTO (U3WYSCKOTO OIBITa (IKCIICPUMEHTA,
HCCIe0BaHUs, IPOCKTA);

MMOHUMATh ¥ UCTIOJIB30BATh TPEUMYIIIECTBA KOMAaH/IHON U MHIUBUAYAILHON paOOTHI IIPH PEIICHUN
KOHKPETHOW (PU3NIECKOM MPOOIIEMBI;

MPUHUMATH [[EIH COBMECTHOM JIEATEIIBHOCTH, OPraHW30BBIBATH JCUCTBHS 10 €€ TOCTHKEHHIO:
pacmpenensaTb poJid, O0OCYXJaTh MPOIECChl U PE3yAbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHUS HECKOJILKHX JTIOJICH;

BBITIOJTHATEH CBOIO YacTh pa0OTHI, TOCTHUTAs KAYECTBEHHOTO pe3yibTaTa M0 CBOEMY HaIIPABJICHUIO
Y KOOPJMHHPYS CBOU JCHCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI,

OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMMH TPOIYKT IO KPHUTEPHUSIM, CAMOCTOSTEIBHO
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE A€l CTBUA

Camoopranuszaums:
BBISIBIISITh TPOOJIEMbl B KM3HEHHBIX M Y4E€OHBIX CUTYyalHUAX, TpPeOYIOIIUX s pelieHus
(hbMBUYECKUX 3HAHUN;
OpUEHTHPOBATHCSA B PA3NIMUYHBIX MOAXOJAX MPUHATHSA pPELIeHUH (MHIMBUIYyaIbHOE, MPUHSATHE
pelieHus B TpymIe, IPUHATHE PEIISHUN TPYIIIO);
CaMOCTOSITENIbHO COCTABIIATh aJITOPUTM pelleHUs (pU3NUecKor 3a1auul WK IJIaHA UCCIIEOBAHUS
C yu€TOM MMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
npeyiaraéMble BapuaHThl PeLICHUN;
JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3MEHEeHMUS,
OOBSACHATH MPUUYUHBI JOCTHKEHUS (HEJOCTUKEHHSI) PE3YJIbTaTOB AEATEIbHOCTH, J1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (UIUUYECKOTO
UCCIIEIOBAHUSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIUXCS CHUTYaIUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEIH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJI U YCIOBHSIM;
CTaBUTH ce0s Ha MECTO IPYTroro 4eloBeKa B XOJI€ CHOpa WU JUCKYCCHH HAa HAYyYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;
MpHU3HABaTh CBOE MPABO Ha OIMMOKY MPHU pelieHnd (HU3MUYECKUX 3a/1ay WM B YTBEPKICHUSIX Ha
Hay4HbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy obyuenust B 7 KJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:



WCII0JIb30BAaTh TOHATHS: (PU3MYECKHEe W XUMUYECKHE SIBICHHS, HAOIIOJICHUE, SKCIICPUMEHT,
MOJEIb, TUIIOTE3a, CAWHUIBI (PU3UYCCKUX BEJIMYMH, aTOM, MOJICKYJA, arperaTHbIe COCTOSHUS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWKECHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYMOMIAs cuia, aedopMamnus
(ympyrasi, maacTU4ecKas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuath sBiaeHus (Auddy3us, TEII0OBOE IBIKEHNE YACTHUIl BEIIIECTBA, PABHOMEPHOE JIBIKEHHE,
HEpPAaBHOMEPHOE JBW)XCHHUE, HWHEPIMs, B3aHMMOJIEHCTBHE TeEJI, paBHOBECHE TBEPABIX TENl C
3aKpEIUIEHHON OChIO BpallleHus, Iepeada JaBJICHHs TBEPIABIMHU TEIAMHU, )KUIKOCTSIMHU U Fa3aMH,
aTMocdepHOe JaBJICHUE, IUTABAHUE TEJI, TPEBPAIICHUS MEXaHHMUYECKOM SHEPrUuu) MO OTIMCAHHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPHUPYIOUIUX JTAHHOE (DU3UYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKHUX SBIICHUM B OKPYXKAIOIIEM MHUPE, B TOM YHUCJIE
(bu3uYecKue SBJICHUS B MPUPOJIC: MPUMEPHI IBIKECHUS C PA3TUYHBIMUA CKOPOCTSIMU B JKHBOU U
HEXUBOW TPUPOJE, NEHCTBUE CUJIBI TPEHHUS B MPUPOJE W TEXHUKE, BIMSHHE aTMOchepHOTO
JABJICHUS HA KUBOW OpPraHusM, IJaBaHUE PbIO, pplUard B TEJIe YeJOBEKa, MPU ITOM MEPEBOIUTH
MIPaKTHUYECKYIO 3a/1a4y B y4€OHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX
SIBJICHU;

OTIMCHIBATh M3y4EHHBIE CBOMCTBA Te U (PU3UUYECKUE SBIICHUS, UCIIOJIB3YS (PHU3NUECKUE BETUIUHBI
(macca, 0OBEM, TIJIOTHOCTH BENIECTBA, BpEMs, IyTh, CKOPOCTb, CPEAHSST CKOPOCTh, CHIIA
YOPYTOCTH, CHJIa TSDKECTH, BEC Teja, CUjia TPEHUs, AaBiieHne (TBEPIOTO Teja, KUJIKOCTH, rasa),
BBITAJIKUBAIONIAsl CHJIa, MEXaHW4YecKass padoTa, MOIIMHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3(PUITMEHT MOJE3HOTO ACUCTBUS MEXaHU3MOB, KHHETHYECKAs ¥ TIOTCHITMAIbHAS SHEPTHSI), TIPU
OTHCAHUU MPABUIILHO TPAKTOBATH PU3NYECKHI CMBICIT HCIIOIb3yEMBIX BEIMUUH, UX 0003HAYCHHUSI
U eAMHULBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (OPMYJbI, CBA3BIBAIOIIUE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTMMH BEJITUYMHAMH, CTPOUTH TpadUKy M3Y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH;

XapaKTepH30BaTh CBOWCTBA Tel, (U3MUecCKHe SBJICHHUS M MPOLIECCHl, HCIHOJB3Ys IpaBHiia
CJIOKEHHUS cuil (BIOJb OJHOM IpsiMOii), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena, IpaBUIIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATh (U3NYECKUE SIBJICHUS, MPOLIECCHI U CBOMCTBA TeJl, B TOM YHCIE M B KOHTEKCTE
CUTYaIi MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BISIBISITh IPUUMHHO--CJIEICTBEHHBIE CBS3H,
CTpOUTH OOBACHEHHWE M3 1—2 JIOrMYECKHMX IIaroB C OMOpod Ha 1—2 M3y4yeHHBIX CBOWCTBA
(buznuecKkux ABJIeHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacy€THble 3a7aud B 1—2 AeWCTBHS, MCIONB3YS 3aKOHBI U (OPMYJIbI, CBS3BIBAIOILINE
¢dbuznueckue BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 33/laydl 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKUE BETUYUHBI B (JOPMYIIBI U MPOBOJIUTH PACUETHI, HAXOIUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOIMMBbIE MJIsi peHIeHHs 3aJad, OLEHUBATh PEATUCTUYHOCTh MOJTY4EHHOMN
(bu3nUecKoil BENUYUHBL;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO pELIUTh MPH TMOMOIIHU (PU3UYECKHX METOJOB, B
OTICAHWU WCCIIEJIOBAHMS BBIACTATH MPOBEpSeMOE MPEIONoKEeHHne (TUNOoTe3y), pa3inyaTh U
MHTEPIPETUPOBATH MOTYUYCHHBIN pe3ylbTaT, HAXOAUTh OIIMOKU B XOJE OMbITA, JIENaTh BHIBOJIBI
10 €ro pe3yJbTaTaM;

MPOBOJIUTH OMBITHl 1O HAOMIONEHUI0 (U3NYECKUX SBICHUM WM (PU3NYECKHX CBOWCTB Tell:
(dbopMynUpoBaTh MpPOBEpsSEMbIE MPEINONOKEHUS, COOMpaTh YCTAHOBKY W3 MPEATIOKEHHOTO
000pynOBaHus, 3aMMCHIBATH X0 OMBITa U (POPMYTHUPOBATH BHIBOJIBI;



BBIIIOJIHATh NPSIMbIE M3MEPEHMsI PACCTOSHUSA, BPEMEHM, MAacchl Tena, OO0bEMA, CHUIIBl U
TEMIIepaTyphl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX M LU(POBBIX MPHUOOPOB, 3aMUCHIBATH TOKA3aHUS
prOOPOB ¢ YIETOM 33aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

MPOBOJIUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (DM3MYECKOM BEIMYMHBI OT JPYroil c
HCII0JIb30BAHNEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBWXKYIIETOCS Tela OT
BPEMEHHU JIBIDKEHHUSl Tella, CHJIbl TPEHHUS CKOJIbKEHHs OT Beca Teja, KadyecTBa o0paboTKu
MIOBEPXHOCTEN TEJI W HE3aBUCHUMOCTHU CUJIbl TPEHMS OT IUIOIAJU CONPUKOCHOBEHMSI TEJI, CHIIbI
YIPYrOCTH OT YAJTMHEHUS MPY>KUHBI, BEITAJIKUBAIONIECH CHIIBI OT 00BEMa MOTPYKEHHOM YacTH Tea
U OT IUIOTHOCTH KUAKOCTHU, €€ HE3aBHCUMOCTH OT IIJIOTHOCTH Te€Ja, OT INIyOUHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUH IJIABAHMS TeJI, YCIIOBHM paBHOBECHUS phluara U OJIOKOB), y4acTBOBATh
B IUIAHUPOBAHHWU Y4e€OHOTO HCCIIEJOBaHMs, COOMpaTh YCTAHOBKY U BBINOJIHATH HU3MEPEHUS,
cienys TpeAJoKeHHOMY IUIaHy, (HUKCHUpOBAaTh pPE3YyNbTAaThl TMOJYYEHHOW 3aBHCHUMOCTH
(GU3NYEeCKUX BEIWYMH B BHJE MPEUIOKEHHBIX TaOMMIl W TpaduKOB, NENaTh BBIBOJBI TI0
pe3ysbTaTaM HcCle0BaHMus;

MIPOBOJUTH KOCBEHHbIE HM3MEpEHUs (PU3MUECKUX BEIMUYUH (IUIOTHOCTh BELIECTBA >KMJIKOCTH U
TBEPAOro Teja, CuUja TPEHUs CKOJbKEHHS, JaBJIEHWE BO3JyXa, BBITAJKUBAIOIIAs CuUJIa,
JefcTByIONas Ha NOTPYKEHHOE B )KUJKOCTh TENO, KO3()(PUIIMEHT MM0JIe3HOr0 JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJenysl MPEeJIOKEHHONM HHCTPYKIMH: NPHU BBIMOJIHEHUM W3MEpPEHUil coObupaTh
AKCTIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCIISITH 3HAYCHHE UCKOMOW BEJTMYUHEI;

coOroAaTh MpaBuila TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
YKa3bIBaTh TPUHIUIBI JIEHCTBHS TPUOOPOB M TEXHHUUYECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOMIAIOIINECS COCYIbl, OapOMETp, pblyar, MOABWXHBIA U HENOABWAKHBIN OJIOK,
HaKJIOHHAas MJIOCKOCTb;

XapaKTepU30BaTh NPUHLMUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOWCTB ¢
Omopol Ha uUX oOmucaHus (B TOM YHCIE: MOALIMIIHUKH, YCTPOWCTBO BOJONPOBOJA,
THJIPABINYECKUN IPEcC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHONb3Ys
3HaHUS O CBOMCTBaxX (U3MUECKUX SBJICHUH M HeoOXoauMmble (U3UYECKUE 3aKOHbI U
3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMALUIO O MpUMepax) MPAKTUYECKOTO HCIIOJIb30BaHMS
(bu3nyecKrx 3HaHUH B TIOBCEIHEBHOM XKU3HU Ul oOecrieueHHs 6e3011acHOCTH NPH 0OpaILEHUH €
npubopaMM U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS U COONIIOJCHHMS HOPM
9KOJIOTMYECKOT0 MOBE/ICHUS B OKPYKAIOLIEH CpeIe;

OCYLIECTBIATh OTOOP MCTOYHUKOB MH(popMmainuu B HTepHETE B COOTBETCTBUHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUM M NyTEM CpaBHEHMs pPa3IMYHBIX
HCTOYHHUKOB BBIACIATh MH(POPMALUIO, KOTOPAas SIBJIAETCS MPOTHUBOPEUMBON MM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJb30BaTh IPHU BBINOJHEHUH Y4YEOHBIX 3aJaHM HayyHO--HOMYJSIPHYIO JIUTEpaTypy
(GU3MYecKOro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetu VIHTepHeT, BlaieTh
npuéMaMi KOHCHEKTHPOBAaHUS TeKCTa, MpeoOpazoBaHUs HMHGOpMAIMM U3 OJHOW 3HAKOBOU
CHCTEMBI B JPYI'YIO;

c03/1aBaTh COOCTBEHHbIE KpaTKHe MMCbMEHHbBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu (GpU3NYECKOTO COAEPKaHUs, B TOM YHCIe MyOJIUYHO AeaTh KpaTKue COOOLIEHHS O
pe3yibTatax MHpPOEKTOB MM Y4YeOHBIX MCCIEJOBAHUM, MPU 3TOM TPaMOTHO HCHOJIb30BATh
M3yYEHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, COMPOBOXKIATh BHICTYINIEHHE ITPE3CHTAIUECH;
IIPU BBINOJIHEHUH y4€OHBIX MPOEKTOB U MCCIEOBAHUN pacHpeaessaTh 003aHHOCTH B IpyIIe B
COOTBETCTBUMHU C IIOCTABJICHHBIMU 33/1a4aMH, CJIE€JUTh 32 BBINOJHEHHWEM IUIaHA JEHCTBUH,



aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJAX B JEATENBHOCTb TPYIIBI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJCHUCTBUE, YIUTHIBAsI MHEHUE OKPY>KAIOIIHX.

K xonmy obyuenust B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCS YMEHUN:
HCIO0JIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHHUE aTOMOB U MOJIEKYIL,
arperaTHbIE COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKHE W aMOp(HbIE Tena, HACHIICHHBIH U
HEHACBHIIEHHBIN TMap, BJIAXHOCTh BO3[yXa, TEMIeEpaTypa, BHYTPEHHSS ODHEPrus, TEIUIOBOM
JIBUTaTeb, 3JEMEHTAPHBIM AIEKTPUUYECKUI 3apsii, 3JIEKTPUYECKOE I10JIe, MPOBOJHUKU U
JMAJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MAarHUTHOE TIOJIE;
pa3nuyath sBJIEHUS (TEIUIOBOE pacIIMpPEHHE U CKaTHeE, TEIIoNepeaaya, TEIIOBOE paBHOBECHE,
CMauyuBaHWe, KaWUISPHBIC SBJICHUS, UCIIAPCHHUE, KOHJCHCAIHS, IUIaBIICHUE, KPUCTaTU3aIUs
(oTBepaeBaHME), KHUIIEHHE, Teronepenaya (TEIUIONPOBOAHOCTh, KOHBEKIMS, U3IY4YEHUE),
ANIEKTpU3ALAS TeJ, B3aUMOJCICTBUE 3aps/ioB, NCHCTBUS DJIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHHe, B3aMMOJICHCTBHE MAarHUTOB, ACWCTBHE MArHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM,
AIIEKTPOMArHUTHAsT MHIYKIKS) MO OMMCAHHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE N3YUYSHHBIX (PHU3UIECKUX SBJICHUN B OKPY)KAIOIIEM MUPE, B TOM YHCIIE
¢dbu3nveckne SBICHUS B TPHUPOJE: TMOBEPXHOCTHOE HATSIKEHHE W KANWUIIPHBIC SIBJICHUS B
MIpUPO/ie, KPUCTAIIBI B MpHUpoje, n3nydeHue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHHe pOChl, TyMaHa, HHEsl, CHETa, dJIEKTpUYECKUE SBJICHUS B aTMOc(hepe, 3JIeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMild, Apeld IMo0CcoB, poJib MArHUTHOTO TOJS IS
AKHU3HU Ha 3emiie, MOJISIPHOE CUSHUE, IIPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a/1ady B Y4E€OHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKHUX SBJICHUIA;
OINKCBIBATH U3YUYEHHBIE CBOWCTBA TEJ U (PU3NUECKHUE SBICHUS, UCIIOJIb3Ysl (PU3NUECKHUE BEITUUNHBI
(TeMnepatypa, BHYTPEHHsISI SHEPT U, KOJIMUYECTBO TEIUIOTHI, yeIbHas TEIUIOEMKOCTh BEILECTBA,
yllenbHas TEIUI0Ta IUIaBJIEHUS, YeIbHas TEIUI0Ta 1apoo0pa3oBaHus, yAelbHas TEIUIOTa CrOpPaHUs
TOIUINBA, KOA(P(ULUEHT MOJE3HOrO AEHCTBHS TEIIOBOM MAIIMHbI, OTHOCHUTEJIbHAS BIIAXKHOCTb
BO3/lyXa, JIEKTPUUYECKUM 3apsis, CWJIa TOKa, S3JIEKTPUYECKOE HAaMpshKEHUE, CONPOTHUBIICHHE
IIPOBOJIHUKA, yJIEJIbHOE COIIPOTHBIIEHUE BEIIECTBA, pa00Ta U MOIIHOCTh AJIEKTPUYECKOTIO TOKA),
IPU OIMCAHUU IPABUIBHO TPAKTOBaTh (DU3MYECKUH CMBICH HCHOJIb3YEMBIX BEJIUYMH,
0003HaueHMsI U €IMHHUIBI (PU3UUYECKUX BEJIMYMH, HaXOAUTh (POPMYJIbl, CBSI3bIBAIOIIME JAHHYIO
(GU3MYeCKy0 BEIUYMHY C IPYTMMHU BEIMUYMHAMM, CTPOUTH I'paMKu M3yYEHHBIX 3aBHCHMOCTEH
(bu3n4ecKuX BEIUYUH,
XapaKkTepu30BaTh CBOMCTBa Tel, (pu3Myeckue SIBICHHUS W IPOLIECCHI, MCIOJb3yd OCHOBHBIE
MIOJIO’KEHHSI MOJIEKYJISIPHO--KUHETHUECKOW TEOPUU CTPOEHUS BELECTBA, IPUHIHII CYHEPIIO3ULIHH
noJiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma Ui yyacTKa Lenu,
3akoH Jbxoyns—JIeH1ia, 3aKOH COXpaHEHUs SHEPTUH, IIPU 3TOM JIaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €M0 MAaTEMaTHUECKOE BhIPA)KEHUE;
OOBSICHATh (PU3UUECKUE MPOLECCHl U CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CHUTYaIUii
MIPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh NMPUUMHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH
oOBbsicHeHHEe M3 1—2 JIOTMYECKUX IIaroB ¢ OMopod Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3MUYECKHX
SABJICHUH, (PU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pemaTh pacuy€THble 3aJauyd B 2—3 JEHCTBUS, MCHOJB3Ys 3aKOHBI M (OPMYIIbI, CBS3BIBAIOLINE
¢u3nyeckue BETMYMHBI: Ha OCHOBE aHAlM3a YCJIOBMS 3a/1auM 3alHChIBaTh KPAaTKOE YCIOBUE,
BBISBJIATH HEJIOCTAaTOK JAaHHBIX JUI pEIHIeHUs 3a/Jaud, BBIOMpaTh 3aKOHBI M (HOPMYIIBL,



HEOoOXOoMuMBIC JUIsI €€ pEelIeHHs, MPOBOIUTH PACUYETHl W CpPaBHUBATH TOJTYYCHHOE 3HAUCHUE
(u3HUYECKON BEIMYMHBI C H3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIMTh TPH TOMOIIM (DU3HUECKUX METOJOB,
KCIMOJIb3Ysl OINMCAHUE HCCIEIO0BAHUSA, BBLACIATH MPOBEPSEMOE IPEAINOJI0KEHUE, OLIEHUBATH
MPaBUIILHOCTH TOPSIJIKA MPOBEICHUS NCCIEA0BAHMs, 1€TaTh BEIBOIBI;

MIPOBOJMTH OTBITHI IO HAONIONCHUIO (U3NYECKUX SBICHUN WM (U3HYECKUX CBOUCTB Tl
(KanmWJUISIpHBIC  SIBJICHUSI, 3aBMCHUMOCTH JABJICHHSI BO3JyXa OT €ro 00béma, TeMIeparyphl,
CKOPOCTH TMpOoLEecCa OCTHIBAHUS M HArpeBaHHs MPH H3IYYEHHH OT LBETa M3JIydarouen
(mormnomaroniei) MOBEPXHOCTH, CKOPOCTh HUCHAPEHHS BOJBI OT TEMIIEPATyphl KUIAKOCTH M
Ionaau €€ IMOBEPXHOCTH, JJICKTPU3ALUsA TEA W B3aUMOJCHCTBUE DJIEKTPUYECKUX 3apsJIOB,
B3aMMOJICHICTBHE TOCTOSIHHBIX MAarHWUTOB, BH3yallM3alldsi MAarHUTHBIX TIOJIEM TOCTOSIHHBIX
MarHuTOB, JEUCTBUS MarHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,
CBOMCTBa  DJEKTPOJBUTATENsl  IOCTOSHHOTO  TOKa):  (opMylupoBaTb  MpOBEpsSEMbIE
MIPEANOJIOKEHHS, COOMPATh YCTAHOBKY U3 MIPEIOKEHHOTO 000PY/I0BaHUS, OMTUCHIBATH XOT OTIBITA
1 (hopmMyIHpOBaThH BBIBOIBI;

BBITIOJTHATH TIPSIMBbIE U3MEPEHUS TEMIIePaTyphbl, OTHOCUTEILHOMN BIAXXHOCTH BO3/yXa, CHUJIBI TOKA,
HaIpsDKEHUS C HMCIOJh30BAHUEM AaHAJIOTOBBIX NMPUOOPOB M JNATYMKOB (PU3MUECKHX BEIIMYHH,
CpPaBHUBATH PE3YNIHTATHl U3MEPEHUN C YIETOM 3aJaHHON a0COIIOTHON MOTPENTHOCTH;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHUCHUMOCTH OJHOW (U3WYECKON BEIWYUHBI OT JPYyrol ¢
WCTIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCHMOCTH COTPOTHUBIICHUS IIPOBOJHUKA OT €T0 JITUHBI,
MJIOMIAIA TIOTIEPEYHOTO CEYCHUSI M YJEIHHOTO COMPOTHBIICHHUS BEIIECTBA MPOBOJHUKA, CHIIBI
TOKa, HAYIIEro 4Yepe3 MPOBOAHUK, OT HANpPSHKEHUS Ha MPOBOJHUKE, MCCIEIOBAHHUE
MOCJIEI0BATEIILHOTO U NapaJlJIEIbHOTO COSTMHEHUI TTPOBOIHUKOB): TUIAHUPOBATH UCCIICIOBAHHE,
coOHupaTh YCTAaHOBKY M BBITIOJHATH U3MEPEHUs, CIACAYs MPEAI0KEHHOMY IIaHy, (PUKCUPOBATh
pe3ynbTaThl TOJYYCHHOW 3aBHCHUMOCTH B BHAE TaOIWIl M TpaduKOB, JejIaTh BBIBOIBI TIO
pe3yJbTaTaM KCCIIeIOBaHus;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUsI (PU3NYECKUX BEIMUYMH (yAENIbHAs TEIUIOEMKOCTH BEIIECTBA,
CONPOTUBIICHHE TIPOBOJHUKA, pabOTa M MOIIHOCTh DJEKTPUUYECKOIO TOKA): IUIAHUPOBATH
U3MEPEHUS, COOMPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIOKEHHON HHCTPYKIIUU, U
BBIYHCIIATEH 3HAYCHHE BEJIUUMHEL,

coOJr01aTh MpaBUiia TEXHUKU 0€30TIaCHOCTH MpU PaboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
XapaKTepHU30BaTh MPHUHIMIBI JACHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOH Ha MX OMHMCAHUS (B TOM YHCIIE: CUCTEMAa OTOIUICHHUS IOMOB, TUTPOMETP, NapoBas TypOUHa,
aMIIepPMETpP, BOJIBTMETP, CUETUHMK IJICKTPHUYECCKON IHEPTUH, AJIEKTPOOCBETUTEIBHBIC MPHOOPHI,
HarpeBaTesbHbIE ANIEKTPOITPUOOPHI (TIpuMepsl), AIIEKTPUYECKHUE MPEIOXPaHUTEINH,
AJIEKTPOMArHUT, JJIEKTPOJBHUraTeNlb IOCTOSHHOTO TOKAa), HCIOJb3YysSd 3HAHHS O CBOMCTBAx
(hbM3UYECKUX SIBJICHUN U HEOOX0IMMbIe (PU3NYCCKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTENbHBbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (3KUKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTATEIH
BHYTPEHHETO CTOpaHUsl, AJIEKTPOCKOI, PEOCTar), COCTABIATh CXEMbI AJNEKTPUUYECKUX IIEeTel C
MOCJEIOBATENbHBIM W  MapajuleJIbHbIM  COEIMHEHHEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE
0003HaYECHHUSI PIIEMEHTOB AIIEKTPUUECKHX IIeTIeiH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh HH(POPMAIUIO O MpUMepax) MPaKTUYECKOTO HCHOJIb30BaHUS
(bu3MUeCKUX 3HAHHUI B TIOBCEIHEBHOW KU3HU sl 00ecreueHns 0€30MacHOCTH MPU OOPAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COOMIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHHS B OKPYKAIOLLEH CPEJIE;



OCYLIECTBISATh MOUCK HH(opManuu (U3NYEeCKoro coiepxkanuss B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U ITyTEM CpPAaBHEHHSI IOTIOJTHUTENbHBIX HICTOYHUKOB BBIJIENISATH HH(POPMAIIHIO,
KOTOpast ABJSETCSA MPOTUBOPEUMBOM HIIH MOXKET OBITH HEIOCTOBEPHOM;
UCIO0JIb30BAaTh TIPU BBINOJHEHUU YUEOHBIX 3aJaHUNl HaydyHO--IIONYJSPHYIO JIUTEpaTypy
(GU3NYECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaieTh
npuéMaMi KOHCIEKTHPOBAHHUs TEKCTa, MpeoOpazoBaHus HHGOpPMAIMKA W3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYI'YyIO;
co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIEC U KPAaTKHE YCTHBIE COOOMIeHNs, 000011ast ”HPOPMALIUIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOIO COJEp)KaHus, B TOM 4YHCIE IyOJIMYHO MNpEACTaBIAThH
pe3yiabTaThl IMPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATEIBHOCTH, IPU 3TOM TIPaMOTHO
WCI0JIb30BAaTh M3YyYEHHBIN MOHATUNHBIA ammapaT Kypca (DU3MKH, CONMPOBOKIATh BBICTYIUIEHHE
MpEe3EHTALNEN;
IIPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIENIOBAaHUIN (PU3MUECKUX MPOLIECCOB PACIpPEAEATh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABICHHBIMU 3a/1a4aMHt, CIIEUTH 3a BBITIOJHEHUEM
MJjaHa JEWCTBUH U KOPPEKTHUPOBATH €ro, aJeKBAaTHO OIIEHWBaTh COOCTBEHHBINM BKJIaJd B
NeSITeNIbHOCTD FPYIIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOIEHCTBUE, MPOSIBIISISI TOTOBHOCTh
paspeniaTh KOH(PIUKTHI.

K koHiy oOyueHus B 9 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYaAIOIIUXCSI YMEHUM:
WCII0JIb30BATh MOHATHUS: CUCTEMa OTCU€Ta, MaTepHaabHas TOUKa, TPAEKTOPUsI, OTHOCUTEIHHOCTh
MEXaHHYECKOTO JIBIDKEHUA, nedopmarus (ympyras, TJIaCTHYECKast), TpEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTbh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTU TBEPIOIO Tejla, paBHOBECHE, MEXaHUYECKUE KOJeOaHusl U BOJIHBI,
3BYK, UHOPA3BYK U YIbTPa3BYK, 3JEKTPOMATHUTHBIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPHI UCITYCKaHUs M TIOTJIOMEeHUsI, albda-, O6eTa- u
raMMa-H3JIydeHHsl, U30TOIIbI, IAEPHAs SHEPreTHKA;
paznuyath  SABIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE MPSMOJUHEIHOE IBIKEHIE, CBOOOIHOE Na/IEHUE TEJ, pPABHOMEPHOE JBMKECHUE
[0 OKPY)KHOCTH, B3aUMOJICMCTBHE Te€J, PEAKTHBHOE J[BIKEHHE, KOJieOaTelIbHOE [BUKCHHE
(3aTyxaromue U BbIHYXICHHbIE KoJieOaHus1), pe30HAHC, BOJHOBOE JIBKEHHE, OTPaKEHUE 3BYKa,
MPSIMOJIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHUE W IPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpa)kKCHHE CBETa, Pa3Nio’KeHHE Oeloro CBeTa B CHEKTP U CJIOXKEHHE CHEKTPaJbHBIX I[BETOB,
JUCIEPCHUsl CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEMYAaTOro CIEKTpa
U3ITy4eHHs) 10 OMUCAHUIO X XapaKTePHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBJICHUE;
pacrno3HaBaTh MPOSBIICHUE U3YYCHHBIX (PU3MUECKUX SBICHUH B OKpYXAIOIIeM MUpPE (B TOM UUCIIE
(buznueckue sIBICHUS B MPUPOJEC: MPUIUBLI U OTJIMBBI, JBUKEeHHE Tu1aHeT COJTHEUHO CUCTEMBI,
PEaKTUBHOE JABMKEHUE KUBBIX OPraHU3MOB, BOCIPUATHUE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSACECHHUE,
celicMU4ecKre BOJIHBI, IlyHaMH, 3XO0, [IBETa T€J, ONTHYECKUE SABJICHHS B IPUPOE, OMOJIOrHUECcKOoe
JEeWCTBUE BHJIUMOIO, YIbTPa(UOJIETOBOIO M PEHTICHOBCKOTO W3IY4YEHHUH, €CTeCTBEHHBIN
palMoOaKTUBHBIN (OH, KOCMUYECKHE JIyYH, PaJlOAKTUBHOE U3Jy4eHUE NMPUPOJAHBIX MUHEPAJIOB,
NeUCTBUE PAJAMOAKTHBHBIX M3IyYe€HHH Ha OpraHu3M ueloBeKa), MpU 3TOM IEPEeBOIUThH
MPAKTUYECKYIO 3ajjauy B y4eOHYIO, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX
SIBJICHUI;
OIMCHIBATH U3yUYE€HHBIE CBOWCTBA TeJ U (PU3HUECKUE SBJICHUS, UCTIOJIB3Ys (PU3NYECKHE BEITUYMHbI
(cpenHsis M MIHOBEHHash CKOpPOCTh Tella IIpM HEPAaBHOMEPHOM JBMI)KEHHH, YCKOpPEHHE,



nepeMeleHue, MyTh, YriIoBas CKOPOCTb, CHJIA TPEHHSI, CUJIa YIIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
cBOOOJTHOTO TaJeHMsI, BEC Tejla, MMITYJIbC TeJla, MMITYIbC CHIIBI, MEXaHHuYeckas paboTa u
MOIITHOCTh, TOTEHIMATIbHAS SHEPTH TeJla, TOAHATOTO HaJl HOBEPXHOCTHIO 3eMJTH, ITOTCHIMAIbHAS
SHEPTUs CXKATOW MPYKUHBI, KHHETHYECKAsi SHEPTHs, OJTHAs MEXaHMYECKasi SHEPTusi, MepHoa U
9acToTa KoJeOaHMi, ITTMHA BOJIHBI, TPOMKOCTB 3ByKa M BEICOTa TOHA, CKOPOCTh CBETA, IIOKA3aTeIb
MIPETIOMIICHHUS CPEJIbI), IPU OTIMCAHUH PABUIIBHO TPAKTOBATH (PH3HUUECKUI CMBICI HCIIOIB3YEeMBIX
BEJIMYUH, 0003HAUCHUS U AWHUIB (PU3UIECKUX BEIMYMH, HAXOIUTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH T'padUKd H3YHIEHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUECKHUE SIBICHUS U MTPOIECCHI, HCTIONB3YsI 3aKOH COXPaHEHHS
SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHWS, TPUHIMII  CYNEPIIO3UIUN  CHJI, TPUHIIAI
oTHOcHTENbHOCTH [ anmuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHUsT NIMITYJIbCA, 3aKOHBI OTPAKECHUS
U TIPEJIOMIICHHSI CBETAa, 3aKOHBI COXPAHEHMS 3apsIOBOTO M MAacCOBOTO YHMCENl TPH SACPHBIX
peaknusx, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa W 3allUCBIBATh €Tr0
MaTeMaTHYEeCKOE BBIPAKCHNE;

OOBSICHATH (PU3UYECKUE TMPOIECCHl W CBOMCTBA TeJ, B TOM 4YHCIE W B KOHTEKCTE CHUTYaIlHi
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISTH MPHYUHHO--CIICICTBEHHBIE CBSI3U, CTPOUTH
00BsicHEeHHE U3 2—3 JIOTMYECKHX IIaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUYECKHUX
SIBIICHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a7auu (OMUpPAIOIINEcs Ha CUCTEMY U3 2—3 ypaBHEHMI ), HCTIOIb3Yys 3aKOHBI U
dbopmynbl, CBs3bIBarOmKE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalIHM3a YCIOBHUS 3aqadul
3aIllUCBIBATh KPATKOE YCJIOBUE, BBISBIIATh HEIOCTAIOUINE WM U30BITOYHBIE JaHHBIE, BEIOMPATH
3aKOHbl U (OPMYJbl, HEOOXOAWMBIE MJISl PEIIEHUs, IMPOBOAUTh pacu€Tbl M OLEHHUBATH
PEATMCTUYHOCTD MOJIyYEHHOTO 3HauUeHHs! (PU3MUECKON BEINUHHBI;

pacro3HaBaTh HPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh NPH HNOMOLIM (PU3MYECKHX METOJIOB,
UCIOJb3ysl OIMCAHUE HCCIENOBaHMS, BBIAEIATH IPOBEPSIEMOE MPEANOJIOKEHUE, OILCHUBATh
[IPaBUIBHOCTh HOPSAKA IPOBEACHUS HCCIEINOBaHMs, JA€NaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yiabTaThl HAOIOAECHUHN U OIBITOB;

IIPOBOJIUTH OMBITHI MO0 HAOIIOAECHUIO (DU3MUECKUX SIBIEHUN WM (PU3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbrOTOHa, 3aKOHa COXpAaHEHMs SHEPrHM, 3aBUCUMOCTh IIepUojJa
KoJIe0aHUH IPYKUHHOT'O MasiTHUKA OT Macchl I'py3a U AKECTKOCTU MIPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYAbl MaJlbIX KOJICOAHUM, MPsIMOJIMHENHOE paclpoCTPaHEHUE CBETA, pa3jloKeHUue 0esnoro
CBETa B CHEKTp, U3yUYEHHE CBOMCTB M300pak€HUs B IUIOCKOM 3€pKajleé U CBOMCTB M300pa’keHUs
npeaMera B coOuparolieil JJ1H3e, HaOIroieH!e CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB U3JTy4eHUs):
CaMOCTOSITEJIbHO COOMPAaTh YCTAaHOBKY M3 U30BITOYHOrO Habopa 00OpyA0BaHUs, OMUCHIBATE X0
OIIBITA U €T0 PE3yJbTaThl, POPMYIUPOBATH BBHIBOJIBI;

IIPOBOJIUTH NPU HEOOXOJIUMOCTH CEPUI0 NPSMBIX HW3MEPEHUH, ONpeAessist cpelHee 3HaueHue
u3MepseMoil BelHuuHbl ((POKYCHOE paccTOsiHHE cOOMparolell JUH3bI), 000CHOBBIBATH BHIOOD
crnioco0a u3MepeHus (M3MEpUTEIHLHOTO pudopa);

IIPOBOJIUTH HCCIIEJOBAHUE 3aBHCUMOCTEH (PM3MUECKMX BEJIMYMH C HCIOJIb30BAaHHEM HPSIMBIX
U3MEpEeHuH (3aBUCUMOCTh IIYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBKEHHMU 0€3 HadalbHOM
CKOpOCTH, NepHoa KojaeOaHUi MaTeMaTU4ecKoro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YyIjia
OTpPaKE€HHsI CBETa OT yIVla NaJeHUs M yrila NpeloMIIEHHS OT yIila MajeHus): MJIaHWPOBaTh
HCCIIeIOBaHUE, CAMOCTOSITENIbHO cOOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3yAbTAaThl MOJIY4YECHHON
3aBUCUMOCTH (PU3MUYECKUX BETMYMH B BUJIE TaOIUI U IpaUKOB, J1e/1aTh BHIBOJIBI IO pe3yJabTaTaM
UCCIIeIOBaHUS;



MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYHH (CPEIHsS CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JIBH)KCHUH, YCKOpPEHHE CBOOOJHOTO MaJeHUs, >KECTKOCTh NPYKUHBI,
KOA(QQHUIMEHT TPEHUsI CKOJBbKEHHs, MeXaHudyeckas padoTa M MOIIHOCTb, YacTOTa U IEPHO]
KoJIe0aHUH MaTEMaTHYECKOTO U MPY>KUHHOTO MassTHUKOB, ONITHYECKAs CHIIa COOMPAIOIIEH JINH3BI,
panMoaKTUBHBIA (POH): TUIAHUPOBATh M3MEPEHHS, COOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIIEAYS TIPET0KEHHONH MHCTPYKIIUH, BBIYUCIISATH 3HAUCHHE BETUYUHBI U
aQHAJM3UPOBATH MOJyYCHHBIC PE3YIBTATHI C YIETOM 3aIaHHOMN MOTPEITHOCTH H3MEPEHHIA;
cOOIIOIaTh MpaBHiIa TEXHUKU OE30MAaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYIOBAHUEM;
pa3nuyaTth OCHOBHBIC TPU3HAKA HM3YYCHHBIX (PU3MUECKUX MOJEJeH: MaTephajabHas TOdYKa,
a0COJIIOTHO TBEPZIOE TEJO, TOUCYHBII HCTOUYHHK CBETA, JIyd, TOHKAs JIMH3A, IIaHEeTapHas MOJIEITh
aToMa, HyKJIOHHAsI MOJIENIb aTOMHOTO S/1pa;

XapaKTepU30BaTh MPHUHIMUIBI JEHCTBUS W3YUYEHHBIX TPUOOPOB M TEXHHUUYECKUX YCTPOWCTB C
OTOpO Ha WX OmHMcaHUs (B TOM YHCIE: CHUJAOMETP, JATYUKH TIOJOKEHUS, PACCTOSHHUS W
YCKOPEHHs, pakera, OdXOJIOT, OYKH, NEepPUCKOIN, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, J03UMETp, Kamepa BuiibCcOHa), MCHONB3ys 3HAHUS O CBOMCTBAX (U3NUIECKUX
SIBIICHUN ¥ HEOO0X0AUMbIe PU3NYECKUEe 3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMBI M CXEMaTHYHBIE PHUCYHKH W3yYCHHBIX TEXHUYECKUX YCTPOWCTB,
M3MEPHUTEIBHBIX TIPUOOPOB U TEXHOJIOTHIECKUX ITPOIIECCOB MTPH PEIIEHUH YIeOHO- -TIPAKTHIECKUX
3aJa4, ONTUYECKUE CXEMBI JUIS MOCTPOSHHS M300pakeHUH B TUIOCKOM 3€pKalie M COOMparomiei
JIMH3E;

MPHUBOANTH MPHUMEPH! (HAXOTUTh HMH(POPMAIMIO O TpUMepax) MPaKTHYECKOTO HCIOJIB30BAHUS
(bM3UYECKUX 3HAHUW B TIOBCETHEBHOM JKU3HU /IS 0OeCcTieueHHs 0€30TacCHOCTH MPU OOpaIeHUH ¢
npubopaMi W TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHS 3/0POBbS M COOJIOACHHS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPY)KaIOIIEH cpene;

OCYIIECTBIIATh MOUCK MHpOpMAIMU (HU3NIECKOro cofepkaHust B VIHTepHETE, CaMOCTOSITEIbHO
(bopMynHpys MOMCKOBBIN 3arpoc, HAXOMUTh ITyTH OMpPEAETICHUS JOCTOBEPHOCTH IOyYEHHOU
MH(OpPMaIMY Ha OCHOBE MMEIOIINXCS 3HAHUH M IONOJIHUTEIBHBIX HCTOYHHKOB,;

UCTIONIF30BATh TPU  BBINOJIHEHWM YYEOHBIX 33JaHU HAy4YHO--TIONMYJSIPHYIO JIUTEpaTypy
(bHU3MUECKOTO CONEpIKaHMs, CHPAaBOYHBIE MaTepHajbl, pecypcsl ceTu VIHTepHeT, BlaneTsh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus MHGOPMALUHM W3 OIHOW 3HAKOBOU
CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE HH(MOpPMALUH U3
HECKOJIBKUX HCTOYHUKOB (DU3NYECKOro CcOAepiKaHMs, MyOIMYHO NPEACTABIATH PE3YJIbTAThI
NPOCKTHOW WJIM HCCIENOBATEILCKON JIEATEIBHOCTH, NpPU 3TOM TI'PaMOTHO HCIIOJIb30BaTh
M3y4YCHHBIN MOHATHHHBIN anmapar u3y4aeMoro paszena (pU3MKd U COTNPOBOXKAATh BBHICTYIUICHUE
npe3eHTanyen ¢ yaéToM 0COOEHHOCTEH ayuTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudposrbie)
n/n NPorpamMmbl Bcero 0; TPOJBHLIC p ;KTH%CKW o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypesI
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
- 2 0 0
11 Dusnka - HayKka 0 pHpoJe https://m.edsoo.ru/7f416194
bu6moreka [IOK
2 0 0
1.2 PU3MICCKHC BETMIMHEI https://m.edso0.ru/7f416194
N bu6moreka [IOK
2 0 1
1.3 EcrecTBeHHOHAYYHBIN METO/] TIO3HAHUS https://m. edsoo.ru/7f416194
Hroro mo paszuaeny 6
Pasznes 2. IlepBoHayaibHble CBEICHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
1 0 1
2.1 Crpoenue semectsa https://m.edso0.ru/7f416194
JIBrykeHre 1 B3aMMOACHCTBUE YaCTHII bubmuorexa [JOK
2.2 2 0 1
BEIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperaTHble COCTOSIHHS BEIIECTBA https://m.edsoo.ru/ 7416194
Hroro 1o pasueny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3 0 1
3.1 Mexanuteckoe npiieHne https://m.edso0.ru/7f416194
bubnuoreka [JOK
4 0 1
3.2 Muepuys, Macca, 110THOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
14 1 2
3.3 Crna. Bunst cun https://m.edso0.ru/7f416194
Uroro no pasaeny 21



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

Pa3nea 4. /laBinenune TBEPABIX TeJl, AKUAKOCTEH U ra3oB

41 Hasnenue. [lepenaua gaBiaeHust TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
. 5)
4.2 JlaBIICHHE JKHIKOCTH 0 https://m.edso0.ru/7f416194
bubmmoreka [{OK
. 6 1
4.3 Atvocepuoe rasienne https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro 1o pasueny 21
Pa3nea 5. PaGora u MomHOCTh. DHeprus
bu6moreka [IOK
> Pabota n mommocTh 3 . https://m.edso0.ru/7f416194
bu6moreka [IOK
1
5.2 Hpocrsie Mexanm3mb! ° https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4
53 Mexauuueckas sueprus 0 https://m.edsoo.ru/7f416194
Hroro 1o paszueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 15



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
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8 KUVIACC

Konu4yecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM K n (undposbie)
B NMPOrpaMmblI Bcero 0; TPOJTLHBIC p ;KTquCKHe o0pa3oBaTejibHbIE
padoTsI padoThI pecypeI
Pasnen 1. TensoBble siBJeHUs
. bu6mmoreka [IOK
7
11 CrpoeHue u CBOWCTBA BELIECTBA 0 0 httns://m. edsoo.ru/7f418 1ce
bubmmoreka [{OK
21 1
12 Terobie nporecch! > https://m.edsoo.ru/7f4181ce
Hroro mo paszuaeny 28
Paznea 2. DiieKTpUuYeCKHe M MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAibl. 3apsKEHHbBIE TeJa U 7 0 1 bubmuorexa [JOK
' WX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
. 20 1 7
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK https://m. edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 6 1 15
2.3 MarnuThbIe ABCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
4 0 0
24 DICKTPOMATHHTHAA HHIYKIIHA https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uudgposbie)
B NMPOrpaMmblI Bcero 0; TPOJTLHBIC p ;KTquCKHe o0pa3oBaTejibHbIE
padoTsI padoThI pecypeI
Paszjnen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bubmmoreka [{OK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
20 1 3
1.2 Bsaumoneiicraue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
1.3 SaKOHE! COXPaHEHHS https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUSA U BOJHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexannyeckue KoyieOaHus https://m. edsoo.ru/7f41a4a6
bu6mmoreka [IOK
8 1 3
2.2 MexaHu4ecKkre BOJHBI. 3BYK https://m. edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3znes 3. DiIeKTPOMATHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnunoreka [JOK
3.1 6 0 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI pacpOCTPAHEHUS CBETa https://m.edsoo.ru/7f41adab
bu6mmoreka [JOK
6 0 3
4.2 JlmHsp! M ONTHYECKUE NPHOOPEI https://m.edsoo.ru/7f41a4a6
4.3 Pasznoxenue GEI0ro CBETa B CEKTP 3 0 2 bubmorera [JOK

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



https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

15

Paznena 5. KBanTtoBbie iBJIEeHUA

5.1 HcnyckaHue U MOTJIOIEHUE CBETA aTOMOM 4 1 Bubmaoreka LJOK
' https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 Crpoenue aTomMHoro Aapa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
7 1
5.3 SnepHblie peakuu https://m.edsoo.ru/7f41a4a6
Hroro mo paszueny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M MOAYJIb
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 2 bu6moreka [IOK
' Kypca ¢usmuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
9
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KUIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
h Tema ypoka
n/a yp Beero KO;TpOJIbeIe HpﬁaKanecm/le 06pazoBaTEbHEI
a00ThbI a00ThbI
p p pecypchl

1 ®u3nka — Hayka o npupoje. SABneHus 1
TIPUPOJIBI
DU3NYECKUE SBICHUS
®dusndecKkre BeJIMIYUHBI U X U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne

4 TEMITepaTyphl TIPHU MIOMOIIH KUIKOCTHOTO 1 1
TEPMOMETPA U JATUMKA TEMIIEpaTypsl”

5 Mertoibl HaydHOTO No3HaHus. OnucaHue 1 bu6mmoreka [IOK
(bU3UYECKUX SIBICHUHN C TOMOITBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "[IpoBepka runoTesbl:

6 JAIBHOCTB MOJIETA IAPUKA, ITYILIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OOJIbIIIE, YeM OOJIbITIE
BBICOTA MycKa"

7 Crpoenue BemecTBa. OMbITHI, JOKa3bIBAIOIINE 1 bu6mmoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

bubmuoreka [JOK

8 JIBUKEHME YacTHI] BELIECTBA 1 _ 1

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenopanue «OnbIThI MO 1 1
HaOJI0JICHUIO TETIOBOTO PACHIUPEHUS Ta30B)

10 ArperatHble COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBL. Eu6 10K

nonroTeka

11 O6o06menue no pazneny «lleppoHayanbHble 1

CBCACHHUS O CTPOCHHUHU BCIICCTBA»

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanuueckoe aABuxeHue. PaBHoMmepHoe u BI/I6J.II/IOTeKa HOK
HEPAaBHOMEPHOE JIBUIKCHUE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 Cropocts. Eaimitet ckopocTu https://m.edsoc])_.[ ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHU ABUKEHUS BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusi. Macca — Mepa HHEPTHOCTH TEN E:fgg;ﬂ%f;;gﬁ}:moc 10
16 IInoTHOCTH BemiecTBa. PacueTr Maccel u bubmmoreka [{OK
o0beMa Tela 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa5'1‘ pabota «OnpenencHue
TJIOTHOCTH TBEPJIOTO TEJIay
18 Pemenne 3agau o teme "I1MOTHOCTD bu6moreka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepHCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3y4yeHue
20 3aBUCHUMOCTH pacTsbkeHus (aedopmaniun)
MPYXUHBI OT MPUIIOKEHHON CHIIBD
21 [[IBnenue TsroTenus. Cuia TsHKeCTH
| oy el st e Busorsa 101
- https://m.edsoo.ru/ff0al778
23 Cuiia TsKecTu Ha APYrux IUlaHeTax. bubnunoreka [JOK
DU3NYECKUE XaPAKTEPUCTUKH TJIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cun. lunamometp Et?ri?ﬁr?\?:(i%gg}:mawcc
25 Bec tena. HeBecomocTh Et?fs?ﬁr%fé(siggllf{maﬂm
26 CrnoxeHue IByX CHIJI, HalPaBJIEHHBIX 10 bubnunoreka [JOK

OJIHOU IpsiMoN. PaBHOACHCTBYIOIIAs CHII

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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Pemrenne 3agau o reme "PaBHoielicTByro1As

27 "
CHUJI
8 Cuna tpeHus u e€ Bubl. TpeHue B IpUpPOE U bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yueHune
29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHKACAIOIIIUXCS] TTOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenue 3amgau mo Temam: «Bec Temay
31 « a(imqeci)e M300paKeHUE CHIDY «C’I/IJ'IBI» bubmorexa LOK
P . P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOCHCTBYIOIIAS CHID»
KonTtponbHas pabora no temam:
30 «MexaHnueckoe IBIKeHHE», «Macca,
IJIOTHOCTBY, «Bec tenay, «I'paduaeckoe
n3o0pakeHue cuim, «CUIbDy
33 Jasnenue. CiocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEJIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiaeHnue raza. 3aBHCUMOCTbD JIaBJICHHS T'a3a bubnmuoreka [JOK
0T 00bEMa, TeMIIEPaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPABIMU TEIaMHU, bubnuoreka [JOK
JKAIKOCTSIMHU U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHWE B )KUIKOCTH U T'a3e, BBI3BAHHOE bubnuoreka [JOK
JEUCTBUEM CHUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau o teme «JlaBnenue B bubnuoreka [JOK
JKUJIKOCTH U Tra3e. 3akoH [lackasi» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmarompecs cocy et https://m.edsoo.ru/ff0a2970
39 I'maopasnuueckuii mpecc Bubmzorexa LIOK
P P https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. [IopiIHEBOM )KUIKOCTHBIN HACOC
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https://m.edsoo.ru/ff0a2718
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Atmocdepa 3eMin U IPUIHHBL €€ bubmoreka [IOK
41 :
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmmoreka [{OK
42 Bec Bo3myxa. ATMocepHOe naBieHHe https://m.edsoo.ru/ff0azbsa
N3mepenne atmocdepHoro gaBnerus. OmbIT bubnuorexa [JOK
43 -
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubnuorexa [JOK
BBICOTBI HAJl YDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bbapomertp-anepoua. AtmocdepHoe naBieHne bubnuorexa [JOK
45
HAa Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3aga4d mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE bubmuorexa [JOK
B HUX T€J0. ApXMMEI0BA CHJIA https://m.edsoo.ru/ff0a3276
JlaboparopHnas pabota «Onpenenenue
48 BLITaJI;KI/IB]sIo epﬁ CHJIBI eé)cg el Ha bubmrorexa [JOK
Hl A yiort https://m.edsoo.ru/ff0a33fc
TEJO, IOTPY>KEHHOE B KHJIKOCTH
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [IOK
BOJIC OT 00BbEMaA MOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
4acTU Tela»
bu6mmoreka [JOK
S0 Inasanue Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WK KOHCTPYHUPOBAHUE JOJKU U
ompeseneHue e€ rpy3onoabEMHOCTH"
Pemenue 3aaau o temam: «IlnaBanue cynos.
52 Bos onnafllsaHHe» «/laBnenue TBe le](ﬂren bubmiorexa LIOK
Ayxor ’ P ’ https://m.edsoo.ru/ff0a3654
KUAKOCTEH U Ta30B»
53 KonTtponsHas pabota no Teme «JlaBnenue

TBCPABIX TCII, JKHMIKOCTEHN U ra3oB»



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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bubmuoreka [JOK

>4 Mexanurieckas padora https://m.edsoo.ru/ff0a382
bu6mmoreka [{OK
o5 MomHoCTE. EQMHHIE! MOWHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccnenopanue "Pacuér MoHoCTH, 1
pa3BUBAEMO MPHU MO IBEME TIO0 JiecTHHUIIE"
57 IIpocteie Mexann3mbl. Poruar. PaBHOBecue
CHWJI Ha pblyare
Peruaru B TexHUKe, OBITY M TIPUPO/IE.
58 JlabopaTtopHnast pabota «}i/lccnpenlz)BJ;HHe 0.5 bubmmorexa [JOK
N https://m.edsoo.ru/ff0a478e
YCJIIOBUH PaBHOBECHS pbhluara
Pemenne 3aga4 1mo teme «Y cIoBUs bu6moreka [IOK
59 _
pPaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
KoaddumuenT mosesnoro aercTpust
60 Mexanu3Mma. Jlaboparopras padora 0.5
«M3mepenue KIIJ] HaKJIOHHOM MIOCKOCTH»
61 Pemenue 3agau o reme "PaGoTa, MOIIIHOCT®, bubmuorexa [JOK
KIIa" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprusi. Kunernueckas u bubnuoreka [IOK
62 _
MOTEHIMAIbHAsI SHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHUUECKON YHEPTHH bubmnorexa [JOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAIBbHOE ONPECIICHHE
64 W3MEHEHUSI KHHETUYECKOW U MOTEHIIUATbHON 1
SHEPrUU MpPU CKAThIBAaHUU TeJa M0 HAKIOHHOM
IJIOCKOCTH"
65 KonTtponsHas pabota no Teme «Paborta u
MOIIIHOCTb. DHEPIHs»
66 PezepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [IOK

"MexaHn4eckoe IBUKEHUE"

https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a48a6
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67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o TeMe 1 bubnuorexa [JOK
"JlaBneHue TBEPABIX TeI, KUAKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
PesepBHblit ypok. Pabota ¢ TekcTtamu 1o teme

68 n " 1

Pabora. MomtHoCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ffe

8 KUVIACC

KosnuecTBo yacoB DJIeKTPOHHBbIE
Ne Tema vooKa K i undposbie
n/a yp Beero O;TPOJIBHBIe pﬁaKaneckne 0GpazoBaTEbHEIE
padoTsI padoThbI pecypebi
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYECKON TEOPUHU U UX OIZI)ITIPII)IG 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPIK ICHUST
2 Macca u pa3Mep aTOMOB M MOJIEKYII 1
Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO bu6moreka [IOK
3 . 1
COCTOSIHHMI BENIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUIKOTO U
4 ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA 1
OCHOBE MOJIOKEHHUI MOJIEKYJIAPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1 bubmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TemioBoe pacmupeHue u cxaTue 1 bubmnorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS YaCTHUI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnunoreka [JOK
BHYTPEHHEI SHEpruun https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 B 1
HHBLTCILTOTIEpEAAtHt https://m.edsoo.ru/ff0a6412
VYpoxk-kondepennus "[IpakTuyeckoe
p (epenn P N bubmuoreka [JOK
11 WCIIOJIb30BAHNE TEIJIOBBIX CBOMCTB BEILIECTB U 1 1

MaTepHaJoB B IIeNIsIX dHeprocoepekenus"

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

12 KommaecTBo TemnoTel. Y nenbHas bubmuoreka [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHeHue TerioBoro 6ananca. TemnooOMeH bubnuorexa [JOK

13
U TETUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHuas padota "HMccrnenoanue

14 ﬂBJIG}?I/ISI TIE)EHJIO(I))(SMGHa pu CMZGIIHI/IBaHI/II/I bubmorexa [JOK

N N P " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TOpsiuei BOIBI
PacueT xonmnuecTBa TEMIOTHL, HEOOXOIMMOTO

15 JUTsl HAarpEeBaHMS TeJla U BBIACISIEMOTO UM MPHU
OXJIAXKICHUH
JlabopaTtopHnas pabota "OnpeneneHnue bubmuoreka [{OK

16 o " .

YAETbHOW TETIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IebHAs TEII0Ta bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEpICBaHUE

18 K HCTannnquKngsn'YﬂenLHaﬂIBHHOTa bubunorexa LIOK

p ’ https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS

19 JlaGopaTtopHnas padora "Onpenenenue bubnuoreka [JOK
YAEIbHOW TETUIOTHI TIJIABJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBanre U KOHICHCAIIHSL. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Terwiora

21 napooOpa30BaHMs U KOHJICHCAIIUH. bubnuoreka [JOK
3aBHCUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(hepHOTO JTaBJICHHS
Bnaxxnocts Boznyxa. JlabopaTopHas padota

22 "Onpenenaenue (I)lﬁochenblzloﬁ ina;xiocn& bubanorexa LIOK

P N https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenue 3a1ay Ha onpe/eneHre BIaKHOCTH

BO3/TyXa



https://m.edsoo.ru/ff0a6976
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[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.

24 [TapoBas TypOuHa. /[BUraTess BHyTPEHHETO
CropaHus

o5 KII[ TermoBoro apurarens. TernmnoBbie bubnuorexa [JOK
JIBUTATENIM U 3alIATA OKPYKAOWIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKoH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B
TETUTIOBBIX MpoIleccax
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

27 "TeIl['IJ'IOBI)IC SIBJ'IGHI/I?I[). I/I3MeHeI:me arperaTHbIxX bubmorexa [JOK

N " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIeCcTBa
KonTtponbras padota nmo teme "TeruioBbie
28 SIBJ'IeIfI/ISI. I/I3M£HGHI/IG arperaTHbIX COCTOSIHHUM bubmiorexa HOK
" https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 DnekTpuzanus Teil. J[Ba poaa 3JIeKTpUYECKUX
3apsIoB

30 Ypok-uccnenoBanue "DieKTpusaus Ten
WHAYKIIMEN U IPU COMPUKOCHOBEHUM"

31 B3anmopeiicTBre 3apsoKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpsokeHHOCTD

32 BJ'IeKT;)I/I‘leCKOFO TOJISL. HpI/II)HI_[I/IH Eubmiorexa TOK

. https://m.edsoo.ru/ff0a8a0la
CYNEPIO3UINH JICKTPUUECKUX MOJIeH
33 Hocutenu snexTpuueckux 3apsiioB.
DOneMeHTapHbIi 3apsg. CTpoeHue aroma

34 [IpoBOAHUKHU U AUDIIEKTPUKH. 3aKOH bubnnoreka [JOK
COXpAaHEHUS DJIEKTPUYECKOI0 3apsjia https://m.edsoo.ru/ff0a8ef6

35 Pewienue 3aga4 Ha npUMEHEHUE CBOMCTB bubnnoreka [JOK
JJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc

26 DNEKTPUYECKUN TOK, YCIIOBHS €r0 Butmiorexa LIOK
CyllecTBOBaHUs. VICTOUHHUKH 3JIEKTPUUECKOTO

TOKa

https://m.edsoo.ru/ff0a95a4
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bubmuoreka [JOK

7 5 K K K

3 JLGHCTBHS JIIEKTPHHIECKOTO TOKa https://m.edsoo.ru/ff0ag6h2
VYpoxk-uccnenopanue "JleiictBue

38 AIIEKTPUYECKOTO TOJISl Ha TPOBOTHUKH U 1
JUBIEKTPUKH"

39 DNEeKTpUUYECKUN TOK B METAJUIAX, KUJIKOCTSIX bubnuorexa [JOK
U rasax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH

a1 Cuna Toka. JlabopaTopHnas pabora 05 bubnuorexa [JOK
"N3mepeHue U perylinpoBaHue CUJIbl TOKa" ' https://m.edsoo.ru/ff0a8hd6
DIIEKTpUYECKOE HANpsKeHHe. BoabT™MeTp.

42 Jla6o Ie)lTo Has a6o£a "Usmepenne n b 0.5 bubmorexa LOK

patopHai p ,P ' https://m.edsoo.ru/ff0adel14

pEryIIMpOBaHUE HANTPSHKCHUS
ConpoTuBieHrEe MPOBOJHUKA. Y IEIBHOE bu6moreka [IOK

43 _
COINPOTHUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paborta "3aBUCHUMOCTh

44 AJIEKTPUYECKOTO COMPOTUBJICHUS MPOBOIHUKA 1 bubnuoreka [IOK
OT €ro JJIMHBI, IJIOMIAIA MONEPEYHOTO https://m.edsoo.ru/ff0aa738
ceYyeHHUs U Marepraia"
3aBUCUMOCTD CHJIBI TOKA OT HaNPSHKEHUS. bubnunoreka [JOK

45 -
3akon OMa s ydyacTKa Henu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHas pabora "VccnenoBanue

16 3aBUCUMOCTHU CHJIbI TOKA, UYILIETO Yepe3 1 bubnuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U ApaUIETBLHOE
COEJIMHEHUS MPOBOJIHUKOB
Jlaboparopnas padota "IIpoBepka mpasuiia

48 CJIOKEHHUSI HAPSDKEHUM Mpu 1 bubnuoreka [JOK

MOCJIE0BATEILHOM COETMHEHHUH JIBYX
pe3ucTopon"

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a96b2
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https://m.edsoo.ru/ff0aa738
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Jlaboparopnas padota "IIpoBepka npasuiia

bubmuoreka [JOK

49 s1 CWJIBI TOKA MPU HapaieIbHOM 1
M pH Trapai https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
50 Pemenue 3agau Ha npumeHenue 3akona Oma bubnuorexa [JOK
JUISL Pa3JIMYHOTO COEAMHEHUS POBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA. bubnuorexa [JOK
3akon xoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 JlabopaTtopHas pabota "Onpenenenue padoTh 1 bubnuorexa [JOK
Y MOITHOCTH DJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"DnexTpuueckue 3apsaabl. 3apsyKEHHBIE Tena U bubnuotexa [JOK
53 . . :
ux B3auMoaercTBus. IlocTosTHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUN TOK"
KonTtponpHas padoTa o Teme
"BJ'IGII(:)TPI/I‘—IGCKEIG 3apsAbl. 3apsyKEHHBIE Tella U bubmorexa LIOK
54 . . https://m.edsoo.ru/ffO0abea8
ux B3aumoaercTBus. [locTosHHbBIN
AIIEKTPUYECKUN TOK
DNEeKTPUUYECKUE LIETH U MTOTPEOUTENn bubmuorexa [JOK
55 aNIeKTpUYecKoii sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHue "
56 [TocTostHHBIE MAarHUTHI, UX B3aUMOJCHCTBHE
Ypok-uccienoanue "N3yuenue noneit bubnuoreka [JOK
57 " 1 :
MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTHO€ 1osie. MarauTHoe 1oJie 3eMJId 1 bubmuoreka [JOK
58 _
€ro 3HaueHue 1 KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe nose
59 KT Hltjlecxi[)ro TOKa MarauTHoe 1oJje bubmiorexa [JOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpuMeHeHne 3EeKTPOMarHiTOB B TEXHUKE.
60 JlaGopatopHas pabota "HN3yueHue aercTBus 0.5 bubmiorexa LIOK

MAruvMTHOT'O ITI0JIA Ha IMMPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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OneKTpoaBUraTeb NOCTOSIHHOIO TOKA.
Hcnonp3oBaHue 3IEKTPOABUTATENCH B

bubmuoreka [JOK

1 i ) 1
6 TEXHUYECKUX yCTpOI/ICT'IVBaX U Ha TPAaHCTIOPTE https://m.edsoo. ru/ff0ac86e
Jlaboparopuas padota "KoHcTpynpoBaHue u
n3ydeHre paboThl AJIEKTpoIBUTATENS"
62 OneiTel @apases. 3aKOH MEKTPOMarHUTHOM 1
naaykuuu. [Ipasuno Jlenna
OnekrporeHeparop. CrocoObl MoayYeHus
63 MEKTPUICCKOM dHEPTUU. DIEKTPOCTAHIINN Ha 1
B0O300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH
64 [ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME 1
"DNeKTpUYECKUEe U MarHUTHBIE SBJIICHUS "
KounTponbHas paborta o teme bubnuoreka [IOK
65 n " 1 .
DJIEKTPUYECKHE U MATHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0ach14
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme bubnuoreka [IOK
66 n n l .
Tennosle SABJICHUS https://m.edsoo.ru/ff0acc5e
PeseprHbIit ypok. PaboTta ¢ Tekctamu o teme bubnuoreka [IOK
67 n A L= n l .
[ToCcTOSTHHBIN ANEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PeseprHbIit ypok. PaboTta ¢ Tekctramu o teme 1
"MarHuTHbI€ siBIEHUA"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KUIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema vooKka K i undposbie
n/a yp Beero O;TPOJIBHBIe pﬁaKanecmle 0GpazoBaTEbHEI
padoTsI padoThbI pecypebi
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOTO ABVKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE TPAMOIMHEHOE TBUKEHNE 1 bubmorexa LOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHnas pabdorta "OnpeneneHue
7 CKO peHI/ISI[) TCJ‘I;) npu aBHopcﬁo €HHOM 1 1 Eubmrorexa TOK
yerop PH PaBroycKop " https://m.edsoo.ru/ff0adb18
JIBUYKEHHUHU 110 HAKJIOHHOM IJIOCKOCTH
8 CBoOogunoe magenue teir. OneiTel [ anunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.
9 [Tepuo 11:1) IIaC’fOTa o0Opa eHI/I;IpJ}gI(HeIZHa;I u 1 bubmiorexa [IOK
pHroa patit ’ https://m.edsoo.ru/ff0ael76
YIJ10Bast CKOPOCTH
10 LleHTpOoCTpEMHUTENIBHOE YCKOPEHUE 1
. bub6mmoreka [JOK
1
11 IIepsblit 3ak0oH HproToHa. Bektop cuibl https://m.edso0.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHoAelcTBYOIIAs 1 bubnuorexa [IOK

cujia

https://m.edsoo.ru/ff0ae72a



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
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

bubmuoreka [JOK

13 Tperuii 3akoH Herotona. Cynepno3unus cui https://m. eds0o.ru/ff0ae982

14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c

bubmmoreka [{OK

15 Cuna ynpyrocru. 3axon F'yxa https://m.edsoo.ru/ff0aeca2

16 Pemenue 3agau mo reme «Cuiia ynmpyrocTi
JlabopaTtopHas pabota «OnpeneneHue bubnuoreka [JOK

17 _

KECTKOCTHU MPYKUHBI https://m.edsoo.ru/ff0aee28
bubmmoreka [{OK

18 Cuna Tperns https://m.edsoo.ru/ff0af738

19 Pemenue 3agau no reme «Cuia TpeHUS Bubmiorexa LIOK

https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHnas pabota "OnpeneneHnue bubmuorexa [JOK
ko3¢ duimeHTa TpeHus CKOJIbKeHus" https://m.edsoo.ru/ff0af8be

21 Pemenue 3agay o treme "3akonnl HeroToHa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuiia TpeHust” https://m.edsoo.ru/ff0afb8e

29 Cuna TsKeCTH U 3aKOH BCEMHPHOTO bubmuorexa [JOK
TATOTEHUS. Y CKOPEHHE CBOOOHOTO IMaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBuKeHUE TET BOKPYT

23 rpaBuTaniioHHOTO 1IeHTpa (CoHeyHas
cuctema). ["amaktuxu"

24 Pemenne 3aga4 nmo teme "Cuma TSDKECTH U bubnmuorexa [JOK
3aKOH BCEMHUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMuueckast ckopocTb. HeBecoMocTh bubnunoreka [JOK
U Neperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.

26 AbcomoTHO TBEpOE Teno. PaBHOBecHe bubnuoreka [IOK
TBEPJOTO TENA C 3aKPETUNIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpallleHUS

27 MowmenT cuisl. LleHTp TskecTn



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Pemrenne 3agau mo reme "MOMEHT CHIIBL

bubmuoreka [JOK

28 LenTp TsxxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
29 "Mg)ria:mzl(ec::ol; ;fngéf;eﬂ]il;am\io;eﬁafue bubmorexa LIOK
ren" ) https://m.edsoo.ru/ff0b0408
30 KonTtponsHas pabota o Teme "MexaHHUECKOE bubnuorexa [JOK
nBrokenne. B3aumonerictsue ten' https://m.edsoo.ru/ff0b06ec
4 . A .3
31| coxpancins mmymca. Yipyroe u eynpyroe Bu6mrorera LIOK
P . Y - 2 Tpyr yrpyr https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBUE
30 Pemenue 3aga4 no teme "3aKk0H COXpaHEHUS bubmuorexa [JOK
nMmynbca' https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koupepenius "PeakTuBHOE IBUKEHHUE B
MPUPOJE U TEXHUKE"
bu6moreka [IOK
34 Mexanudeckasi paboTa U MOIITHOCTh https://m. edsoo.ru/ffob0as4
35 PaboTa cuibl TSHKECTH, CHITBI YIPYTOCTH U bubnuoreka [IOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabora «Onpenenenue padoThI
36 CHWJIBI TPEHUS IPU PABHOMEPHOM JABH)KEHUU
TeJa M0 TOPU30HTAIBHOMN MOBEPXHOCTH
37 Ces3b sHepruu u padoTsl. [loTeHnanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnunoreka [JOK
KUHETUYECKON dHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota «3yuenue 3akoHa bubnunoreka [JOK
COXpaHEHUs SHEPT UMW https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue konedanus. BeiHyX1eHHBIC bubnuoreka [JOK

koJyieOanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MareMaTnuecKkuii U IPyKUHHBIM MasTHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTb IIEPUOJA
KOJIe0aHHUH OT )KECTKOCTH MPYKHHBI H MACChI

rpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHEPrun P MEXaHUYECKUX
KOJIEOaHUAX

46

JlabopaTtopHas pabora «OnpeneneHue
4acTOTHI U IEPUOJAA KOJIeOaHUH IPYKUHHOTO
MasiTHUKa»

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCUMOCTH TepHo/Ia KoJieOaHui rpysa,
MMOJABCIICHHOI'O K HUTHU, OT MaCChI I'py3a»

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

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoaosibHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koHpepenius "MexaHnuecKre BOJTHBI B
TBEPAOM Tesie. CeHCMUYECKHE BOTHBI"

50

3Byk. PactipocTpaHeHne 1 OTpaKeHHE 3ByKa

51

Ypoxk-uccnenoanue "Habnronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

Ypoxk-koHbepeHius "YIbTpa3ByK U
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJILHOM paboTe MO TeEMe
"3akoHbI coxpaHeHUsl. MexaHuueckue
KoJiebaHus U BOJHBI"

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

55

KonTponpHas pabota o Teme "3aKoHsI
coxpaHeHHs. MexaHndyeckue KoyuebaHus u
BOJIHBI"



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

56 DNEeKTPOMArHUTHOE MOoJIe. DIEKTPOMATrHUTHBIE bubnmoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
bubnuorexa [JOK
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanue https://m.e dsoc])_[ru Iff0b2fe6
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBS3H" — :
VYpok-uccnenosanue "M3yueHne cBOCTB
bubnuorexa [JOK
59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO 1
MOBUITbHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3agau Ha onpeeneHne 4acToThl U
JUTMHBI 3JICKTPOMArHUTHOHN BOJTHBI
61 DJieKTpoMarHuTHas npupoaa ceera. CKopocTh bubmuorexa [JOK
ceera. BonHOBBIE CBOMICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
bubmuorexa [JOK
62 pacrmpocTtpanenue cBeta. 3atmenus CoHIa 1 _ 1
TyHbI https://m.edsoo.ru/ff0b3658
3aKkOoH OTpaxeHHs cBeTa. 3epkana. Pemenue
bubnuoreka [IOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKCHHUS _ 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS bubnuoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpEeHHEE OTpaKEHHE CBETA.
bubmuoreka [JOK
65 Hcnonb3oBaHue MOJHOTO BHYTPEHHETO https://m.e dsocEIru IfF0b3c5e
OTpaX€HUS B ONTUYECKUX CBETOBOJAX T '
JlaboparopHas pabota "HccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
Ty4a OT yIJia NajJieHus Ha TpaHule "BO3IyX-
cTeko""
VYpoxk-koHpepenuus "HcnonapzoBanne
67 MIOJTHOTO BHYTPEHHETO OTPAXKEHUSI:

CBCTOBOIbI, OIITUKOBOJIOKOHHAA CBs3b"



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

bubmuoreka [JOK

68 JIuna3el. OnTHYecKas cuia JIMH3bI https://m. edsoo.ru/FOD3f2c
. bubmmoreka [{OK
69 [TocTpoenue n300pakeHUH B IMH3AX https://m.edsoo.ru/ffob4dda
JIabopatopHnas pabora "Onpeznenenue
70 ¢)0KyIC)Hzr£};aﬂc£Tos{}Tma HréI:ITIII/ItiIec}:cHoﬁ CHUTBI bubmorexa [IOK
o " https://m.edsoo.ru/ff0b4206
coOMparoIe JINH3BI
7 Ypok-koHpepennus "OnTuyeckre JUH30BbIE bubnuorexa [JOK
npudops!" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa [TOK
) https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "ledexts! 3penus. Kak
COXpaHUTh 3peHue"”
Paznoxxenue 6enoro csera B criektp. O
74 HL}J;TZ)KH: HCHO)EeII;I/Ie lZnTeK:pa?ILII;TLII)X HEZE)I: bubmorexa [JOK
) ' https://m.edsoo.ru/ffOc0f4c
Hucnepcus cBeta
JlaGopaTtopnast padota "OMBITHI 11O
75 Pa3IoKEeHUIo OEeoro CBeTa B CIEKTP U bubnuorexa [IOK
BOCHPUSATHUIO I[BETA MPEAMETOB MIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJIIOZICHUH Yepe3 IIBETOBbIC (DUIHTPHI"
76 Ypoxk-npaktukyMm "BosiHOBBIE CBOWCTBA CBETA:!
mucnepcusi, tHTepdepeHuus u qudpaxums”
77 OmnbiTel Pesepdopnaa u mianeTapHast MOJIETb bubnuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monaens atoma bopa
79 Hcnyckanue 1 MOTONIEHUE CBETa aTOMOM. bubnunoreka [JOK
KBantsl. JInHeiuaTbie CIEKTPBI https://m.edsoo.ru/ff0cl44c
80 Ypok-npaktukym "HabmoeHue ciekTpoB bubnuoreka [JOK
ucnycKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI Bubmzorexa LIOK

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

bubmuoreka [JOK

2 .H
8 Crtpoenue atomHoro siipa. Hykiionnast Mmojiens https://m.edsoo.ru/ffocL8ac
83 PamnoaxtuBHbIE IpeBpameHus. M30Tomst bubmorexa LIOK
peBp ) https://m.edsoo.ru/ff0clal4
Pemenne 3agau no teme: "PannoakTuBHBIC bubmmoreka [{OK
84 n .
IIpEBpaIICHUS https://m.edsoo.ru/ff0clb4a
85 [Tepwon nomypacmana
86 Ypoxk-koHpepenius "PagnoakTuBHbIE bubnuoreka [JOK
V3JIYYCHHS B IPUPOJIE, MEAUITMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakiy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
87 _
3apsiJ0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
DHeprus CBsI3U aTOMHBIX si7ep. CBsA3b MacChl U bubmuorexa [JOK
88 _
SHEPruu https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amaq mo teme "SnepHbie peakiun"
Peakuuu cunresa u nenenus saep. IcTounnku bubmuorexa [IOK
90 N :
sHepruu CoJIHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "SAnepHast sHEpPreTUKA.
91 JleficTBUSI paTMOAKTUBHBIX HU3TyIEeHUN Ha
JKUBBIE OpraHu3Mbl"
[ToaroToBka Kk KOHTPOJILHOU paboTe MO Teme
92 "DeKTpOMarHUTHOE TOJIE. bubnuoreka [JOK
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "
KonTtponbHas paborta no teme
93 "DJIeKTPOMarHUTHOE TOJIE.
DneKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
sIBJICHUS "
[ToBTOpenue, 0606menue. JlabopatopHbie bubnunoreka [JOK
94 n 4 n .
paboTsl 1o Kypcy "B3anMoneiicTBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOopenue, o0o0meHue. Pemmenue
5 P H bubmuoreka [JOK
pacueTHBIX ¥ Ka4eCTBEHHBIX 3a7a4 10 TeMe

"TennoBble mpouecchl”

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
1
| e floTewe htps:1/m.edso0.1/0c2a22
[ToBTOpenue, o6o0menue. Pemenne
97 pacYETHBIX U KaYE€CTBEHHBIX 3a/1a4 110 TEME 1 BH6J.IHOTeKa HOK
"KITJI 51eKTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, 0606menue. "Konedbanus u 1 1 bubnuorexa [JOK
BOJIHBI" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
1o TeMe ""3aKOHBI COXpaHEHUsI B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
bu6moreka [IOK
1
100 Wrorosas koHTposbHasA paboTa https://m.edsoo.ru/ff0c2e82
IToBTOpenue, o60061eHne. PaboTa ¢ TekcTamu
101 1o TeMI; "CsetoBble siBiieHus" JlabopaTopHbie 1 EtIf@_I/P/IOTeé(a HO/I:fO 3044
paboTsl 1o Kypcy "CBeToBble ABieHUS" S/ 8CS00.FUTEC
102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu 1
o Teme "KBaHToBas u snepHas ¢puzuka
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2a22
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MHPOLECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA
» ®usuka, 7 xnacc/ Ieppikun A.B., O0mecTBO ¢ OrpaHHUYEHHON OTBETCTBEHHOCTHIO
«M3naTenbcTBO «IK3aMEH
» ®dusuka, 8 kmace/ [lepeimkua A.B., O01IecTBO C OTpaHUYCHHON OTBETCTBEHHOCTRIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»
» ®dusuka, 9 xnace/ [epeimkun A.B., I'ytauk E.M., O0mecTBo ¢ orpaHu4eHHON
0TBETCTBEHHOCTHIO «[IPODA»; Axkunoneproe obmiectBo «M3aarensctBo «IIpocBemieHue»

METOANMYECKUE MATEPHUAJIBI VIS YUUTEJIA

7 KJIACC

1.Pabouas nporpamma.

2. [Iporpammbl ocHOBHOTO 00111er0 oOpasoBanus. Pusnka. 7 — 9 kiaccel
(aBToprl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma no ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAaHHBIM YUYEOHUKOM:

4. Ilepeimkun A.B. ®usuka. 7 kinacc. YueOHUK Tt 00111e00pa30BaTeIbHBIX YIPEKICHUH .
M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BOmpocoB u 3aaad 1o gusuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c¢.

8 KVIACC

1. Pabouas mporpamma. dusuka. 7 — 9kiacchl: y4eOHO-METOIUNIECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotum. —M.: [Ipoda,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 0011IeTO 0OpazoBanus. dusuka. 7 — 9 kiacchl
(aBTopsr:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢pusuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BEIOPAaHHBIM YYEOHUKOM:

4. Tleppimkun A.B. ®usuka. 7 knacc. YueOHUK sl 0011e00pa3oBaTelIbHBIX YUPEKIACHUH .
M.:Ipoda. 2011

5. Jlykamuk B.U. CoopHUK BOIIpocoB u 3aaa4 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIbHBIE pa0OTHI. —5-¢
n3nanne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopabie paboTbl. KOHTpOJIBHBIC 3aaHUS. —
CaparoB:Jluuei, 2014.

8. «KouTpoapHO-u3Meputenbubie Marepuansl. @usuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3n.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToauueckoe mocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

10.A.B. Ileppukun @uzuka-8xi 2017 M. Ipoda

11.H.B. ®unonoBuu Metonudeckoe nmocobue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTe/IbHbIE M KOHTPOJIbHBIE paboThI-§ Kiacc 2017 M.
HApoda

13.B.B. [llaxmaToBa ,0.P. lledep [Anarnoctuueckue padotsl -8 kiaacc 2016 M. Ipoda
14.A.E. Mapon, E.A. Mapon, C.B. Io3oiickuit Coopauk Bomnpocos u 3agad 2015 M. [Ipoda



9 KVIACC

1. Pabouas nporpamma. ®usuka. 7 — 9xnaccel: yaeOHO-METOIMUECKOTO MOCOOus
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotun. —M.: [Ipoda,2013. — 398,(2)

2. [Tporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pu3uka. 7 — 9 Kiaccel
(aBTOphI:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma o ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YYEOHUKOM:

4. Iepeimkun A.B. ®usuka. 7 knace. Y4eOHUK 11t 0011e00pa30oBaTeIbHBIX YIPEKACHUN .
M.:JIpoda. 2011

5. Jlykammmk B.M. CoopHUK BOpocoB U 3a1ad 1o ¢pusuke. 7-9 ki — M.: IIpocsemenne, 2010.
—192c.

6. Kupuk JI.A. ®u3uka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OTHL. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3zuka. 7 knacc. JlabopatopHsie paboTsl. KOHTpOIbHBIE 3a1aHUS. —
Caparos:Jluneit, 2014.

8. «KoHTpoapHO-u3MepuTenbHbIe Matepraibl. @usuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢

u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaueOHo-mMeroanaeckoe nmocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

KonTtponbHbIe 1 caMocTOsITeNIbHBIE PAabOTHI 10 (hu3uKe. 9 Kimace: Kk yueOHUKy A.B.
[lepoimkuna, E.M. T'ytauk «®usuka 9 xnacey» / O.U. I'pomueBa. — M.: U3narenscTBoO
«Dx3ameny, 2014.

Tectol o ¢uzuke. 9 knace: k yueoHuky A.B. [lepoikuna, E.M. I'yrHuk «®usuka

9 xknmace» / O.U. I'pomuieBa. — M.: M3natenbcTBO «OK3ameny», 2010.

dusuka. 9 xkimace. TemaTnyeckue TeCTOBBIE 3aMaHus i moarotoBku k ' MA. / aBT.- cocCT.:
M.B. boiinenko, O.H. Mupomikuna. — Spocnasis: OO0 «Akanemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KIIACC

1. bubnroTeka — Bcé mo npeamery «Dusuka». — Peskum mocryma: http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru

3. Enunast komekus nudpoBeIX 00pa3oBaTeIbHBIX PeCcypcoB. — Pexxum nocryma:
http://school- collection.edu.ru

4. aTepecHble MaTepUaIIbl K ypoKaM (PU3HMKH IO TeMaM; TECThI IO TeMaM; HarJIsiIHbIe TIOCOOUS
K ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

5. lludpossie oOpazoBarenabHbIE pecypchl. — PesxkuM noctyma: http://www.openclass.ru

6. DnexTpoHHBIE YueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

8 KJTACC

1. bubnuoteka — Bc€ mo npeamery «Dusukay. — Pexum moctyna: http:// www.proshkolu.ru

2. BugeoomnsITsl Ha ypokax. — Pexxum noctyma: http:/fizika-class.narod.ru
3. Enunas xomeknus udpoBeIX 00pa3oBaTebHBIX PeCypcoB. — Pexxnm goctymna:
http://school- collection.edu.ru
4. laTepecHble MaTepralbl K ypokaMm (PU3MKH 10 TeMaM; TECTHI 110 TeMaM; HarJIsAHbIE TI0COOUS
K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludposeie oOpazoBarenbHbIE pecypchl. — PeskuM nocrtyma: http://www.openclass.ru
6. DnexTpoHHbIE yueOHUKY 10 pusnke. — Pexxum noctyna: http://www.fizika.ru



http://www.fizika.ru/
http://www.fizika.ru/

9 KJIACC

1. BuzeoomnsiTel Ha ypokax. — Pesxxum nocryma: http:/fizika-class.narod.ru

2. Enunast koyutekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum noctyna: http://school-
collection.edu.ru

3. UHTepecHbIe MaTepralibl K ypokaM (DU3UKH 10 TeMaM; TeCThI 10 TeMaM; HATJISIIHBIC TTOCOOMS
K ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru

4. Iludpossie oOpa3oBaTelbHBIC pecypchl. — Pexxum mpoctyna: http:// www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexxum pocryna: http://www.fizika.ru
6.Jucrarmmonnas mkoma Ne368 http://moodle.dist-368.ru/ OtkpeIThIii Kiacc. CereBoe
oOpasoBatesibHOE coo0IIecTBO. http://www.openclass.ru/node/109715

7. Enunas koyuiekius nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi IEHTP UH(POPMALIMOHHO-00pa30BaTeNbHbIX pecypcoB. http://www.fcior.edu.ru/
9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. l'azera «1 centa0ps» marepuansl no ¢usuke. http://archive. I september.ru/fiz

11. Anumanuu ¢puzndeckux 00bekToB. http://physics.nad.ru/

12. )KuBas ¢usuka: obydarorias nmporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






