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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOTO o00IIero o0pa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXEHUU M TpeOOBaHWUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTPaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO pabouelt mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenojgaBanus yueobHoro npeameta «Duznkay.

CopepxaHue mnporpaMMmbl IO (U3MKE HampaBieHO Ha (opMuUpOBaHME
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYAIONIUXCSI W OpPTraHU3AINI0 U3YYCHUS
(GU3NKKM Ha NESITENbHOCTHOW OCHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeamera B peanusauuu tpedoBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHHUS, a TaKkKe
MEXIPEIMETHBIC CBS3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma no gu3uke ycraHaBiIMBaeT paclpeieiieHue yueOHOro MaTepuana
1o rojiaM o0ydeHus (1o Kjaccam), mpejjaraeT IpuMEpHYIo MOoCae0BaTEIbHOCTh
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOIXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 10 yHeOHOMY MPEAMETY.

®du3rka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUCOHBIX
NPEIMETOB, TOCKOJIbKY (U3WYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (U3UYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYI) KapTHUHY MHpa,
MPEIOCTaBIsCT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHS HAYYHOTO METOJa
MO3HAHUS, TO €CTh CIIOC00a MOTYUYEHUs JJOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 raaBHBIX 3a7a4 (pU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MOHUMATHh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS;

e HHTEPOPETUPOBATH  JIAHHBIE W HUCIOJb30BaTh  HAay4dHbIC
J0Ka3aTeIbCTBA JUIsl OJYyYEHUS BHIBOJIOB.

Ilenmn wusyueHus GU3UKA HA YPOBHE OCHOBHOTO OOIIETO 00Opa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHbIX opraHuzaumsx Poccuiickoir @exepanuu, peanu3yOMMUX



OCHOBHBIE  00IICO0pa30BaTEIbHBIC TMPOTPAMMBI, YTBEPXKIEHHONW perIeHUEM
Koserun MunuctepcTBa npocelnienus Poccuiickoit ®denepanuu (IpoToKoOa oT 3
nekabps 2019 r. Ne [TIK4BH).

Ieaun ndyyenus pusnkKu:

npuoOpeTeHne HUHTepeca W CTpeMJIeHHS OOydaloluxcs K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIUM SIBIICHUSIM;
dbopMHUpOBaHUEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJibTara H3y4eHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TIPEACTABICHUN O PO (DU3UKH I PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE  TMPEJICTABICHUH O  BO3MOXKHBIX  cepax  Oymymieit
podeCCUOHANILHOMN JCATEIBPHOCTH, CBSI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JTabHEUIIIeMy 00YYCHHUIO B 3TOM HAIPaBIICHUHU.

JIoCTH)KeHHE 3TUX IIeJied MpOorpaMMbl 10 (U3WKEe HAa YPOBHE OCHOBHOIO
oO1rero o0pazoBaHusi 00ECIIEYMBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

npuoOpeTeHrue 3HaHUM O JUCKPETHOM CTPOCHMHM  BELIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSIX

MpUOOpETEeHNE YMEHUN OMHCHIBATh U OOBSACHATH (DU3UYECKUE SIBICHUS C
MCII0JIb30BAaHUEM TOJTYYEHHBIX 3HAHUM;

OCBOCHME METOJOB pELIEHUs MPOCTEHIINX Pacy€THBIX 3aJady C
WCIIOJIb30BAaHUEM (U3UYECKUX MOJIENIEeH, TBOPUYECKUX U TIPAKTUKO-
OpPUEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOMIOAATHh MPUPOJIHBIE SIBICHUS U BBINOIHITH OIBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJbHBIE HCCIIEJAOBAaHUS C
WCITOJIb30BAHUEM U3MEPUTEITHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MH(pOpMaIuen (HU3NIECKOro COMEpIKaHMS,
BKJIIOYast UHPOPMAIIMIO O COBPEMEHHBIX JOCTUKEHUSAX (PUUKHU, aHAIIU3 U
KPUTHYECKOE OlICHWBaHNE WH(POPMAIINH;

3HaKOMCTBO €O chepamu mpohecCHOHANbHON ACSITETbHOCTH, CBI3aHHBIMU
¢ (GU3MKON, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUAX (HU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOLIETO

oOpazoBaHus oTBoauTCs 238 yacoB: B 7 kjacce — 68 gacoB (2 yaca B HEZCIHIO), B 8
Kkiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HEJIEII0).



[Ipennaraemslii B mporpaMMe 1o (u3Mke nepeueHsb JabopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTEeNIbHBIN XapakTep, YUUTENb JIelaeT BIOOp MPOBEICHUS
7a0b0paTOpHBIX pPabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcs, CIHCKa HKCIEPUMEHTAIbHBIX 3aJaHHM, MpEeIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa MO (hU3HKE.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ posib B NO3HAHUM OKPYKAIOUIEr0 MUPA.

®usnka — Hayka o mnpupone. fABneHuss npupoibl. PU3NYECKHUE SBICHUS:
MEXAHUYECKUE, TEIIOBBIE, JNEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BeMWUUHBL. M3Mmepenue ¢usznueckux BenuuuH. Dusznueckue
npubopsl. [Torpemnocts u3mepennit. MexxayHapoaHasi cUCTeMa €IMHMII.

Kak ¢usuka u gpyrve ecTECTBEHHbIE HAyKH H3y4dalOT MPHUPOAY.
EcTecTBeHHOHAYUYHBIN METOJl TO3HAHUSA: HAOIIO/IEHWE, TMOCTAHOBKA HAYYHOTO
BONIPOCA, BBIJIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT 10 IIPOBEPKE TUIOTE3, OOBSICHEHHE
HaboaemMoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C MOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIC
SIBJICHUSL.

2. ®dusznueckue nNpuOOPHI M MPOIEAYpa NPSIMbIX U3MEPEHUN aHAJIIOTOBBIM U
HU(POBBIM TPUOOPOM.

Jlabopamopnule pabomot u onvimel.

1. OmpeneneHue 1EHbI IeTEHUs IIKaIbl U3MEPHUTEIILHOTO MPUOOpa.

2. H3mepeHue pacCTOSHUM.

3. Hzmepenue o0bEéMa KUAKOCTU U TBEPJOTO TENA.

4. OmnpeneneHue pasMepoB MaJIbIX TEJ.

5. M3Mepenue temriieparypbl IMPU HOMOLIM >KUAKOCTHOIO TEPMOMETpa H
JaTYMKa TEMIIEPaTypHl.

6. IIpoBeneHue uccnenoBaHus MO NMPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
apuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlne, 4eM OOJbIle BHICOTA
ycKa.

Paspnen 2. IlepBoHayanbHbIe CBEJACHNUS O CTPOCHMH BelleCTBA.

CrpoeHne BemecTBa: aTrOMbl M MOJIEKYJIBI, WX pa3Mmepsl. OIbITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHnre dactul, BemlectBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneicTBue uacTuil
BEILIECTBA: NMPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHMS BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTENM U TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMOCBsA3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI.

Hemoncmpauuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHIKECHHSI.



2. HaGmronenue nuddysun.
3. HaGmiomenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimul.

1. OueHka JuaMeTpa aroMa METOAOM pAIoB (C  HMCHOJIb30BAHHEM

dboTorpaduii).
2. OnbIThI 110 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pasnen 3. /IBu:keHne U1 B3aMMOJAEHCTBHE TeJl.
Mexannyeckoe NIBUWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHue uHepuMH. 3aKOH HWHepUUU. BzammonelcTBHe Ten Kak NpHYMHA
W3MEHEHUsI CKOPOCTH JBWKEHHMs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIE
00BéMa BelecTna.
Cunia Kak XapakTepucTuka B3auMmozeicTBus Teil. Cuiia ynpyroctd U 3aKoH
I'yka. 3MepeHue CWiibl ¢ TOMOLIBIO AUHAMOMETpA. fIBICHHUE TATOTEHHUS U CUia
TsokecTd. CHila TSDKECTH Ha IpyTHX IuiaHertax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HANPABJIEHHBIX 0 OJHOM IpsiMou. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHne CKONIbKEHUS U TPEHUE MOKOS. TpEeHUe B MPUPOJIC U TEXHUKE.
Hemoncmpayuu.
1. HabGmrogeHne MexaHMUeCKOro JIBHKEHHUS Tela.
2. HM3mepeHune CKOpOCTH PAMOJIMHENHOTO IBUYKECHUS.
3. Habmronenue siBieHUs HHEPITUN.
4. HabmroneHue u3MEHEHUsI CKOPOCTHU MPHU B3aMMOJICHCTBUH TETl.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJji, HalpaBJIECHHBIX IO OJJHOM MPSMOM.
Jlabopamopnuie pabomot u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHUS (IIapUKa B )KUIKOCTH,
MOJIETU AJIEKTPUYECKOTO aBTOMOOMIISI U TaK J1ajiee).

2. OmpezeneHue CpeiHE CKOPOCTH CKOJBXKEHHS Opycka WM IapuKa IO
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue MmI0THOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTBH pacTshKeHUs (Iedopmaiun)
MPYKUHBI OT MPUJIOKECHHOMN CHUJIBI.

5. ONbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBLKEHUSI OT
BECa TEJla U XapaKTepa CONMPUKACAIOLINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.



Hasnenune. CriocoObl yMEHBIIEHUS U yBEIUYCHHS JaBieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJCHHUS raza OT o0bEéma, Temmeparyphl. l[lepemadya maBieHUs
TBEPABIMU TEJNAMH, XUIAKOCTSIMU M TazaMu. 3akoH [lackansa. IIneBmaTmueckue
MalIMHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TriayOuHbl. ['mapocraTudeckuit
napagokc. Coobmaromuecs cocynsl. ['uapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnn u atrmochepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3AyImHON 00osouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOr0 JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 M13MEepeHust aTMOC(EPHOTO TABJICHHUS.

JlelicTBrE )KUIKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BriTankusaromias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.
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3aBUCUMOCTH JAaBJICHUA ra3a oT TeMIepaTyphl.

Ilepenaya naBiieHUs KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCy/Ibl.

I'mppasinnueckuii npecc.

[IposiBnenue neicTBHS aTMOCPEPHOTO JTABIICHUS.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHOH UYaCTH
TeJia U INIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue miiaBaHus TeN: IUIABAHHWE WIHA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUJIKOCTH.

Jlabopamopnuie padbomut u onvimot.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOrpyKEHHOH B
YKMIKOCTh YacTH TeJa.

OmnpeneneHue  BBITAJIKUBAIONICH  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPY>KEHHOE B )KUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLEH CUIIBI, IEMCTBYIOLIEH Ha TEIO0
B ’KUJKOCTH, OT MacChl Tela.

OnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCHMOCTH BBITAJIKMBAIOIICH CHJIBI,
JEUCTBYIOIIEH Ha TENO B JKUJIKOCTH, OT O0BEMa TMOrPY>KEHHOM B
YKMIKOCTh YaCTU TeJla U OT IJIOTHOCTH KUIKOCTH.

KonctpyupoBanne apeomerpa WIHM KOHCTPYHMPOBAHHUE JIOAKA U
OIpeAEIICHUE €€ TPY30HOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. DHEPrus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS IIOCKOCTh. [IpaBmiio
paBHOBecus pblyara. IlpuMeHeHHe TIpaBWJIa paBHOBECHsI pbluara K OJIOKY.



«3omnoroe mpaBwio» MexaHukd. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckass 3Heprus. KuHeTHueckas W INOTCHUUAIbHAs DHEPIUs.
IIpeBpalieHre OTHOTO BU/IA MEXaHUYECKOW DHEPTUM B IPYTrOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomut u onvimol.

1. Omnpenenenne pabOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBIKEHUHU Tela

10 TOPU3OHTAIBHON IIOBEPXHOCTH.
2. HccnenoBanue yCcioBUM paBHOBECHS pblyara.
3. Hzmepenue KIIJI HaK1OHHOMN IIIOCKOCTH.

4. H3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKOW SHEPIUH.
8 KUIACC

Paspnen 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU  CTPOCHMS
BeniecTBa. Macca M pa3Mepbl aTOMOB M MoJieKyd. ONBITHI, NOATBEPKIAAIOLIUE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mopenu TBEPAOro, >KHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEUIECTBA.
Kpucrammueckue u amopdubie Tenma. OObICHEHHE CBOMCTB ra30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJIEKYJIIPHO-KHNHETUYECKOH TEOPHH.
CmaunBaHME U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacCllMpPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl W3MEHEHHUST BHYTPEHHEH SHepruu:
TerIonepeaaya " COBEpILIEHNE paboTHI. Byt TEIUIONEepEeJauHn:
TEIUIONPOBOJHOCTh, KOHBEKIINS, U3TyUYCHHE.

KonnuecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BeHIECTBA. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBneHue u
OTBEPJICBAHUE KPUCTAUIMYECKMX BEUIECTB. YJelbHAas TEIUIOTa IIJIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kunenwe. YnenbHas Teruiora
napooOpa3oBaHusi. 3aBUCHMOCTb TEMIIEpATypbl KHIIEHHS OT aTMOC(EpPHOro
JaBJICHUSI.

BnaxnocTte BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEMJIOTAa CTOPaHUSL.

[Ipunuunel padotel TemnoBbix aurarenedt KIIJ[ temnmoBoro nsurarens.
TeroBbIe IBUTATENN U 3alIATA OKPYKAIOUIEN CPEJIBL.

3aKOH COXPAaHEHHMsI U PEBPALIECHUS SHEPTUU B TEIIOBBIX IPOLECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

Hab6mronenme 6poyHOBCKOTO JIBHKCHHSI.

Habmonenne nuddy3un.

HaOmronenue siBieHnit cMauMBaHKS U KaWUIAPHBIX SBIICHUM.
HaOnronenue TenioBoro pacimpeHus Ted.

N3menenue maBieHuWs Ta3a MpU U3MEHCHHH O00BhEMa M HATPEBAHWH WA
OXJIAXKICHUU.

[IpaBwita u3MepeHus TeMIepaTyphl.

Bunbl Tenonepenaymn.

OxJtaxieHue Py COBEPIICHUHN PaOOTHI.

HarpeBanwne npu coBepiieHUH pabOThl BHEIITHUMHU CHUJIAMH.
CpaBHeHHE TETUIOEMKOCTEHN pa3IUYHBIX BEIICCTB.
HaGmaronenne xuneuus.

Hab6nronenune mocTossHCTBA TeMITepaTyphl TIPH TJIABJICHUH.
Mopaenu TEIJIOBBIX JIBUTaTEIICH.

Jlabopamopnuie padbomwt u onvimut.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KHUAKOCTEH U
TBEPJBIX TEIL.

Ornpenenenue JaBieHUs BO3lyXa B OaJJIOHE HITIPUIIA.

OnbITEI, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro
00béMa M HarpeBaHUS WIH OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaGnronenne w3MeHEHUST BHYTPEHHEH OJHEpPrUM Tella B PE3yJIbTare
TertonepeaaY U paboThl BHEITHUX CHJI.

UccnenoBanne sBIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJIOJHOW U
ropsiuYeu BOJIBI.

Onpenenenue  KOAMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOAOW  MpuU
TEIUTI00OMEHE C HarpPeThIM METAJUIMYECCKUM IFTHHIPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.

UccnenoBanne mponecca UCIapeHusl.

Ornpenenenue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaeabHOW TEIJIOTHI TUIABJICHUS JIbJA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. [[Ba pona 3neKkTpuuecKux 3apsaoB. B3anmopernctBue
3apsbkeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJI OT BEJIMYMHBI 3aps0B U PACCTOSHUSI MEXK]y TEJIaMu ).



Onextpuueckoe mnose. Hanpssk€HHOCTH 3nexkTpuueckoro moss. IlpuHimn
CYHEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snektpuyeckux 3apsioB. DJEMEHTAPHBIA SJEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOJHUKM W JUAPJEKTPUKU. 3aKOH  COXpaHEHUS
3JIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
HcToyHMKH TOCTOSIHHOTO ToKa. JIeMCTBUSL 3IEKTPUYECKOro ToKa (TEIUIOBOE,
XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKHUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUUYECKOE  HAIpPsHKEHHE.
ConpoTuBeHHE MPOBOJHUKA. Y ICIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
st ydactka uenu. llocimemoBarenbHOE Y MApAJUIEBHOE  COEAMHEHUE
MIPOBOIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jhxoyms—JleHna.
DneKTpudecKre Ienu U MOTPEeOUTENH IEKTpUIecKoi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[TocTossHHble ~ MarHuThl.  B3auMoaeucTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MarunutHoe nosie. MarHuTHoe 1osie 3eMJId U €ro 3Ha4eHUe JIA KU3HU Ha 3emiie.
OneiT  Opcrena. MarHuTHoe T1oJ€  3JIEKTpU4Yeckoro Toka. IlpumeHeHue
AIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIA HA IPOBOJIHUK C TOKOM.
DNEeKTpOJBUTaTeNIb TMOCTOSHHOTO ToOKa. lcmonbp3oBaHue >JEKTpOJBUraresiei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omnbitel @apanes. SIBneHue 31eKTpoMarHuTHOW MHAYKIMK. [IpaBumno JleHia.
DIIEKTpOreHepaTop. Crnoco0b1 NOJIyYEHUS AIEKTPUYECKOU SHEPIUH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DJeKTpu3aIus Ted.
JIBa poza 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U JEUCTBUE IEKTPOCKOIIA.
DNeKTpocTaTuueCcKas MHIYKIUS.
3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsI0B.
[IpoBOAHUKH U AUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUMN 3JIEKTPUUYECKOTO MOJIS.
HcTouHMKM NOCTOSIHHOTO TOKA.
JIeHlCTBUS JIIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B KUJKOCTH.
. I"a30BbIN pa3ps.
. I3MepeHue cuiibl Toka aMIepMeTPOM.
. I3MepeHune 31eKTpUIeCKOT0 HAMPSHKEHUSI BOJIbTMETPOM.
. Peoctar u Mmara3uH cOnpoOTUBIICHUI.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH PA3/ICIICHUS TTOJFOCOB MAarHUTA.
MoenvpoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.

MarnuTtHoe 1ojie Toka. DIEeKTPOMAarHHuT.

JlelicTBME MAarHUTHOIO TTOJIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb TIOCTOSHHOTO TOKA.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Oneitel @apajes.

3aBUCUMOCTh HAINpaBJICHUST HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHS.

DIIEKTPOreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIOACHUIO DJEKTPU3ANMHK Ted WHAYKIUEH W Tpu
CONPUKOCHOBEHUH.

HccnenoBanne MAEUCTBUSA DJIEKTPUUECKOTO IIOJISI HA IIPOBOJAHUKUA U
TUBJICKTPUKH.

COopka 1 mpoBepka pabOoThI IEKTPUUECKOMN IIENMU TOCTOSHHOTO TOKA.
N3mepeHne U peryJImpoBaHHe CUIIbI TOKA.

N3mepenue u perynmpoBaHUe HANPSIKEHUS.

UccnenoBanne 3aBUCHUMOCTH CHIIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMAIA TONEPEYHOTO
CEUYCHHS U MaTepuala.

IIpoBepka mnpaBuia CIHOXKEHUS HANPSHKEHUNW IIPU  IIOCIEI0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna s CUJIbl TOKa MPHU MAPAICTBHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKa, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YEPE3 JaMIIOYKYy, OT
HaINpsDKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOrO TMOJII TOCTOSHHBIX ~MArHUTOB IIPU KX
O00BEIMHEHUY U PA3/CIICHUN.

HccnenoBanne neCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aUMOJICUCTBUS
KaTylIKM C TOKOM M MarHura OT CWJIbl TOKa W HAIpPaBJICHUS TOKa B
KaTyIIKE.

18. M3yueHue nercTBYSI MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl AIEKTPOIBUTATEINS.

20. U3mepenne KIIJ] anexkTpoaBuraTteabHOM yCTaHOBKHU.

21. OOBITBL O UCCIEAOBAHUIO SBJIEHUS DJJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHUW 3HAYEHHMS W HANpPaBJICHUS WHIYKIIMOHHOTO

TOKA.
9 KJIACC

Paszjnen 8. Mexanuyeckue siBJIeHUsI.

Mexanuyeckoe JBWXKEeHHE. MarepuanbpHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOTIO JBWKEHHS. PaBHOMEpHOE NPSMOJIMHENWHOE
nBr>keHue. HepaBHoMepHOE NpsIMOJIMHENHOE ABMKEeHUE. CpeHsasl U MTHOBEHHAs
CKOpOCTb TeJla IPU HEPABHOMEPHOM JBHKEHUH.

Yckopenue. PaBHOyckopeHHOE mpsiMoniMHelHOe JBikeHne. CBOOOIHOE
nageHue. OnbiTel ["anumes.

PaBHOMepHOE nBHKEHHE MO OKpY>KHOCTU. [lepwon m yacTtoTa oOparieHus.
JIuHeitHas u yrioBasi CKOpoCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTona. Broponi 3akon Hetorona. Tperuii 3akon HeroTona.
[IpuHLMO CynepnO3uIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUSI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nafgeHud. J[Bmxkenue mianer Bokpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUYKH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIVIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LleHTp TsxecT.

Nmnynec Tena. M3meHnenne mmmyiibea. UMmysibe cuiibl. 3aKOH COXPaHEHUS
UMITyJibca. PEakTUBHOE JIBUKEHHUE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHepruu 1 padoThl. [loTeHIInanpHas YHEPTUS Tela, MOJHATOTO HaJl
IIOBEPXHOCTBIO 3eMIIH. loTeHIIManpHas sHeprus cxaTou npykuHsl. Knunernueckas
sHeprus. Teopema 0 KUHETHYECKON HHEPruu. 3aKOH COXPAHEHUS] MEXAHMYECKOU
SHEPTUH.

Hemoncmpayuu.

1. HaGmrogeHne MexaHUYECKOTO JBUYKEHHUS Tela OTHOCUTENIBHO Pa3HBIX Tell

OTCUETA.
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8.
9.

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

CpaBHEHHE TyTe W TPAEKTOPUI JBMKEHHUS OJHOTO M TOrO € Tena
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUETA.

N3mepeHne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO IBUYKEHUS.
HccnenoBanne Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmroienue nBM>KEHUS Tella o OKPYKHOCTH.

Habmroienne MexaHn4eckux siBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHYKEHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHS Tela OT MAcChl Te€Jla U JEUCTBYIOIIEH Ha HEro
CHJIBI.

HabmtoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEII.

N3meHeHnne Beca Tea Mpu yCKOPEHHOM JIBHKCHUH.

Ilepenaya umIryapca npy B3auMOJEHCTBUU TE.

[IpeoOpazoBaHus SHEPTUH MPU B3aUMOJICHCTBUU TEJl.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aMMOJICHCTBHH.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Habmtoienue peakTUBHOTO ABM)KCHHUS.

CoxpaHeHHe MEXaHMUECKON SHEPTHH ITPH CBOOOTHOM A ICHUH.
CoxpaHeHHE MEXaHUYECKON YHEPTUHU NIPU ABUIKEHUU TENA MOJ ACUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomot u onvimol.

1.

KonctpynpoBanue Tpakra sl pa3roHa W JajJbHEWUILEr0 paBHOMEPHOTO
JBUKEHUS [IApUKA WIH TEJIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUSI Opycka WM JBUXKCHUS
IapuKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Ornpenenenue yCKOpEeHHsl Tela IMPU PaBHOYCKOPEHHOM JBHKEHUH 10
HAKJIOHHOMW IMJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HAaYaJIbHON CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTU IYyTH OTHOCATCA KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MTPOMEXKYTKH BPEMEHHU OJIUHAKOBHI.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodhPuUIeHTa TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBHKCHUU Telia
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. Ompenenienne  pabOTBl  CHUJIBI  YNIPYTOCTH TPH  TOABEME Tpy3a ¢
MCIT0JIb30BAaHUEM HETOABUKHOTO U TMOJBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS! SHEPTUH.

Paznen 9. Mexanuueckune KoJjie0aHUS U BOJIHBI.

KonebarenvHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MareMaTu4ecKuil U MpyKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATETHHOM JIBHXKCHHH.

3aryxatomue  koneOaHus.  BeiHyxkzaeHHble ~— KojeOaHus.  Pe3oHaHc.
Mexanuueckue BoaHbl. (CBolcTBa MexaHWYecKuMX BOJIH. [IpoponbHble U
nmonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclnpOCTpaHEHUS.
MexaHn4YecKue BOJIHbI B TBEPIAOM TENE, CEHICMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka U BbIcOTa TOHA. OTpaxkeHue 3Byka. MHppa3Byk u
yIABTPa3BYK.

Hemoncmpayuu.

1. HaGmogenue kosjeOGaHuii Ten mMoJa NEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.
Habmronenne BoIHYXICHHBIX KOJICOAaHWI M pe30HaHCA.
PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHM PE30OHAHC.
Jlabopamopnuie padbomot u onvimel.
1. OmpexpeneHve YacToThl M TepHoja KojieOaHWil MaTeMaTHU4ecKoro
MasiITHUKA.

2. OmpepeneHne 4aCTOTHI U TIEpHoa KoieOaHUi MPYKMHHOTO MAasTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHoJia KoieOaHUil MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH TIEpUOIa KOJeOaHUN PY>KUHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHWI rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIUME  3aBUCUMOCTh  TepuoAa  KoJjieOaHMt
MPYKMHHOTO MasiTHUKA OT MacCChl IPpy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOTHOTO TMaIeHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMATHUTHOE  TOJIE.  OJJNEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. I[llkana snexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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DOnexkTpomMarHuTHas npupoaa cBera. CKOpocTh cBeTa. BONHOBBIE CBOWCTBA
CBETa.

Jemoncmpayuu.

1. CBoMcTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimel.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHIBLHOTO

tenedona.

Pa3pen 11. CBeToBbIe fIBJICHHUS.

JlyueBas MOJEJIb CBeTa. HUctounuku CBeETA. [IpssmonnHeitHOE
pacnpoctpanenue cBera. 3atMeHusa Connna u JIlynsl. Otpaxkenue cpeta. Ilmockoe
3€pKaJIo. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHusi cBera. [lonmHoe BHYyTpeHHee
OoTpaxkxeHWe cBeTa. lcronb30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBO/IAX.

Jlunza. Xon onyueir B JnuH3e. OnTuyeckas cucrtema (QoToanmnapara,
MHUKpOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTteMa. bau3opykocTh u
ATbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnekTp. Omnbitel Hptorona. CroxxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus ceera.

Hemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

IIpenomnenue ceera.

Ontudeckui CBETOBO/I.

Xon myuel B coOuparoleu JIMH3e.

Xox Iyder B paCCEeUBAIONIEN JIMH3E.

[Tomyyenue n300paxk€HUi ¢ TOMOIIBIO JINH3.

[Ipuniun aevictBus hoToanmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Moensb rinasa.

11. Paznoxkenue 6eoro cBeta B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopnuie padbomot u onvimel.

1. HccnemoBanue 3aBUCUMOCTH yIJIa OTPA)KEHHUSI CBETOBOTO Jyda OT yria
naJIeHuUs.

2. M3ydeHue xapakTepUCTUK M300paXEHUS MPeIMETa B IJIOCKOM 3epKaje.

3. HccnepoBanue 3aBUCUMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJICHUSI Ha TPAHUIIE «BO3IYyX—CTEKIION.

W P N ;A WN e



4. Ilomydenue n3006paxeHHil ¢ MOMOIIBIO COOUPAIOIIEH JIUH3HI.
Omnpenenenue POKYCHOTO PacCTOSHUS M ONTHYECKON CHIIBI COOMparoIieit
JIVH3BL.

6. OMbITHI O Pa3’I0KEHUIO OEJIOro CBETa B CHEKTP.

7. OnbITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
[IBETOBbIC (DUITBTPHI.

Pa3nen 12. KBanToBbIe IBJICHHUS.

Oneitel Pe3epdpopna v minanerapHas mMojienb atoma. Mojens atoma bopa.
Hcnyckanue n normonieHre ceeta arToMoM. KBaHThl. JInHedaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda, OeTa- u ramma-uzinydeHus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3oromsl. PannoakTuBHBIE
npeBpatienus. [lepron nomypacnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXPAHEHHS 3apsS0BOTO M MacCOBOTO YHCEIL.
DOHeprus CBsI3M aTOMHBIX snaep. CBs3b Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenus anep. MUcrounuku sneprun ConHIa v 3BE3 .

SAnepHas osHepreruka. J[eWcTBUSA paguOAKTUBHBIX H3Iy4YEHUNW HA JKUBBIC
OpPraHU3MBlI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOIICHHUS.

2. CnekTpbl pa3IMYHbIX ra30B.

3. ComekTp BoaOpoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOMINX U3TyUCHHM.

6. Peructpanus uzinydeHust IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnuie pabomot u onvimol.

1. HabGmrogeHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIMM YacCTULBI 10 TOPMO3HOMY

nyTH (1o ¢poTtorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINKA MOYJb TIPEAHA3HAYEH /I CUCTEMAaTU3aluu
u  0000IIeHUsT TMPEIMETHOTO  COJAEpKaHUsS M ONbITa  JEATENbHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAaK¥Ke JJIS TTOJTOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 1o (u3uke s 0O0ydaromuxcs,
BBIOpABIIIMX 3TOT yU4E€OHBIN MpeaMer.

[Ipn n3ydyeHnn JTaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATETbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUUBAETCA JOCTHKEHUE MPEIMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAYYHAs] T'PAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIICIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (pu3ndecKue
SBJICHUS, NPUMEHsASA IIOJIyYEHHBIC 3HAHUs, pelarh 3aJayd, B TOM YHUCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[TpyHIMIIHATBEHO OEATEIIBHOCTHBIM XapaKTep JaHHOI'O pas3fielia peaau3yeTrcs
32 C4€T TOro, 4YT0 OOydYarIIMecs BBIMOTHSIIOT 3aJaHus, B KOTOPBIX UM
IpeiaraeTes:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacro3HaBaTh M HAYyYHO OOBACHSTH
(duzuYecKue SBJICHUS B OKPY>Kalollel MPUPOie U MOBCETHEBHOM KU3HU;
WCITOJIB30BaTh HAYYHBIC METObI MCCIICOBAHUS (PU3UUECCKUX SBIICHUM, B TOM
YUCJIEe U1 IPOBEPKU TUIOTE3 U MOJIYUYEHUsI TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaubOojee Ba)XXHBIX JIOCTH)KEHHI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, ITPAKTUYECKOTO MCIIOIb30BAHMUS PA3JINYHBIX UCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPTUMU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTIDKCHHE JTUIHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pEe3yIbTaTOB.

B pesynbrare uzyueHus pU3MKU HA YPOBHE OCHOBHOI'O 00111ero o0pa3oBaHus

y oOyuaronierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
4acTH:

1) IATPHOTHYECKOTr0 BOCIIUTAHUS:

— MPOSIBJIEHUE WHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

— LIEHHOCTHOE OTHOIIIEHHE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’KaaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

— TOTOBHOCTh K aKTUBHOMY YYacTHUIO B 0OCYXJI€HUHU OOIIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMpOOJIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM
JTOCTHXKEHUU (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JESITEIbHOCTH
Y4YEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCTIPUATHE ICTETUYECKUX KauecTB (PM3MUYECKON HAayKd: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHWYHOCTH;

4) HEeHHOCTH HAYYHOI0 NMO3HAHMS:

— OCO3HAaHUE UEHHOCTH (U3MUECKOW HAyKHM KakK MOILIHOTO HWHCTPYMEHTa
MO3HAHUSI MHpPA, OCHOBBI PA3BUTHUSl TEXHOJIOTHM, BaKHEWILEW COCTABISAIOLICH
KYJIBTYPBHI;

— pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTHU, MHTEpeEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJBTYpPbl  310POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJIy4ns:

— OCO3HaHUE IIeHHOCTH Oe30macHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBHJl OE30MacHOro IOBEIEHUS Ha
TpPaHCIOPTE, HA JIOpOrax, C JJIEKTPUYECKUM U TEIUIOBBIM O00OPYJIOBAaHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQIEKCHH, TMPU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TaKOTO K€ MpaBa y APYroro 4eioBeKa;

6) TPy10BOI0 BOCIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPaKTUYECKUX 3aj1ady (B pamMKax CEMbH,
oOpa3oBaTelbHOM  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U



COIIMAJILHOM HAIMpaBICHHOCTH, TPEOYIOIMMX B TOM 4YHUCIE U (PU3NUYECKUX
3HAHUU;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO TPO(deccHil, CBI3aHHBIX ¢ (PUUKOK;

e 7)I3KOJOrHYe€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (PU3NUECKUX 3HAHMM Il PEIICHUs 3a/ad B
00JaCTH OKPY’)KAIOIIeH Cpenpl, TJIAaHUPOBAHMS IMOCTYIKOB W OIECHKH WX
BO3MOXHBIX ITOCJICCTBUN JIJIs1 OKPYKAIOILIEN CpEebl;

e — OCO3HAaHME TJOOATBLHOTO XapakTepa SKOJOTHYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) aganTanMM K HM3MEHAKIIMMCH YCJIOBHSIM COLUAJBHOW M NPHPOAHOI
cpeabl:

e — TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBHINOJHEHUU HCCICIOBAHUN U
POEKTOB (DM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IPYTUX;

e — TIIOBBIIICHWE YPOBHS CBOE€M KOMIIETEHTHOCTHM Y€pe3 MPaKTHYECKYIO
NEeATENbHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCII€ (POPMYIUPOBATH
UJIeH, TIOHSTHUS, TUIIOTE3bl O (PU3NUECKUX O0BEKTAX U SIBJICHUSAX;

e — OCO3HaHME JAe(HUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

e — IUIAHUPOBAHUE CBOErO0 pPa3BUTUS B MNPUOOPETEHUU HOBBIX (HUZUYECKUX
3HAHUI;

e — CTPEMJICHUE aHAJU3UPOBATH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, O0IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OLCHKA CBOUX JIECWCTBUM C YUYETOM BIMSHHS Ha OKDPYXKAIOLIYIO Cpeny,
BO3MOXHBIX TJIOOQIBHBIX TOCTIEACTBUM.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbraTte OCBOEHHS TpOrpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOTO
oOuiero oopazoBanusi y oOyyaromierocsi OyayT c(popMUpOBaHbI MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIOUIIE TI03HAaBATEIbHbIC YHUBEPCAIbHbBIC YUCOHbIE 1eHCTBUS,
KOMMYHHKATHBHbIE  YHUBEpCAJbHbIE  y4eOHBbIE  JCHCTBUS,  PETYJISTHBHBIC
YHHUBEpCaJbHbIC yUeOHbIE ACHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JjoruuecKkue J1elicTBUA:



BBISIBIISAITh W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BICHMIN);

yCTaHABIMBATh CYNIECTBECHHBIN MPU3HAK KJIaCCU(UKAIINHA, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTUBOPEYHS B pacCMaTPUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJIATh TIPUYUHHO-CIICICTBEHHBIC CBSI3M TIPH HM3YyYECHUU (PU3NIECKUX
SIBJICHUHA W TIPOIIECCOB, JIeJaTh BHIBOJBI C MCIOJb30BAHUEM JICIYKTUBHBIX
¥ MHIYKTUBHBIX YMO3AKIIFOUCHHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBSI3SIX
(U3UYECKUX BEITMYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIMOCO0 pelIeHus y4eOHOM (Qu3ndecKoi
3aauu (CpaBHEHHE HECKOJBKHUX BApHUAHTOB PEIICHUS, BBIOOp HambOojee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

Ba3oBble uccienoBarejabcKe 1eMCTBUA:

UCTIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATENbCKUI HHCTPYMEHT ITO3HAHMS,
MPOBOAMTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY ILIaHY OIBIT, HECJIOKHBIN
busznyecKkuit IKCHEPUMEHT, HEOOJIbIIOE UCCIeOBaHUE (DU3HUUECKOTO
SIBJICHUS;

OLIEHMBAThb Ha TNPHUMEHUMOCTH U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJTyYEHHYIO B XO/I€ UCCIIEIOBAaHMS M YKCIIEPUMEHTA,;

CaMOCTOSTENHHO (HOPMYITHPOBATH 000OIIEHNS U BBIBOABI 1O pe3yjbTaTaM
POBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIIEIOBAHMS;

OPOTHO3UPOBATh  BO3MOXKHOE  JalipHeliee pa3BUTHE  (DU3MUYECKUX
MPOIECCOB, a TAK)KE BBIIBUTATh MPEANOI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHATh Pa3INYHble METOAblI, THCTPYMEHTHI U 3aIIPOCHI NIPU MOUCKE U
orOope MHPOPMALMKM WIM JAHHBIX C Y4ETOM MpPEIIOKEHHON yuyeOHOM
(bu3nYecKoil 3a1a4u;

aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IM4YHBIX BUIOB U (JOPM IpEICTABICHMUS;

CaMOCTOATENBHO BBIOMpaTh ONTUMAIBHYIO (OpPMY  IPEACTABICHHUS
uHbOpMAllMd W WUIIOCTPUPOBATh pEIIaeMble 3aJauyd  HECJIOXKHBIMU
CXeMaMH, AMarpaMMaMy, HHOU rpaduKoi U X KOMOMHALIUSAMH.

KoMmmyHuKkaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:

B XOJ€ OOCYXXIeHUsi y4yeOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOM TEMBI U
BBICKA3bIBaTh HJI€W, HAllEJICHHbIE Ha pELICHHE 33Jaud U MOIJAep KaHue
OJ1arokenaTeNbHOCTU OOIIECHNUS,



COMOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHUKOB
auanora, oOOHapyKMBaTh pa3INune U CXOACTBO MO3UIIM;

BBIpaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U IHCbMEHHBIX TEKCTAX;
MyOJMYHO MPEJICTABIATh PE3YJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCnIepuMeHTa, UCCIIEJOBAHUs, IPOEKTA);

NIOHMMAaTh W HCIOJNb30BaTh  IPEMMYyLIECTBA  KOMaHJIHOH U
UHAMBUIYyAJIbHON paOOThl MpU pPEIIEHUH KOHKPETHOW (Qu3ndecKou
poOJIeMBI;

NPUHUMATh LIEJId COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh JIECUCTBUS
no e€ JOCTI)KEHHUIO: paclpelensiTh poiH, OoOCYKIaTh MpPOLECChl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBINIOJIHATH CBOIO YacTh paOOThI, JOCTUTrasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIPABICHUIO M KOOPAMHHMPYS CBOM JEWUCTBUS C JPYTUMH
YJICHAMH KOMAaHJIbl;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHS.

PeryasiTuBHbIE YHHBepcaJlbHbIe YYeOHbIE AeiiCTBUSA

Camoopranuzamnus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CUTYaIlHsIX, TPeOyIOUUX
ISl petieHust (PU3NUYECKUX 3HAHUM;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOJAX MPUHATHA  pEUICHUHN
(MHIMBUYyadbHOE, MPUHATHE pEIIEHUs B IpylNIe, NPUHATHE PELICHUH
rpynmnoi);

CaMOCTOATEIBHO COCTABJIATH AJITOPUTM PelIeHUs (U3HMUECKON 3aa4uM WIIH
IUTaHAa HMCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTHPOBATh NPEIJIaraéMble BAPUAHThI PELICHUM;
7ies1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIEHKY CUTYyaIlUH U TpeJiarath 1iaH e€ N3MEHCHNUS,
OOBSCHATh TPHUYMUHBI  JOCTIKEHMSI  (HEJIOCTHXKEHUS)  pe3yJbTaToB
JCATEIBHOCTH, JaBaTh OIICHKY PHUOOPETEHHOMY OIIBITY,

BHOCUTH KOPPEKTHBBI B JCATEIHHOCTH (B TOM YHCJIC B XOJ BBIMTOJTHCHUS
(U3UYECKOTO WCCICAOBAHHMS WM TPOEKTA) HAa OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIIMXCS CHUTYallMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HHUKIIIMX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IICJIA U YCIOBUSM;

CTaBUThH Cce0s Ha MECTO JIPYroro YeiOBeKa B XOJIe CIOpa WM JTUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOT0;



NpU3HaBaTh CBOE MPABO Ha OMIMOKY MU PEIICHUU (PU3NUECKHX 3a/1ad WIH
B YTBEPKICHUAX HA HAYYHBIEC TEMBI U TAKOE K€ IPABO APYIroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoH1y 00yuenus B 7 kjacce npeIMETHbIE pe3yJibTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPAKATh CHOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

WCIIOJB30BaTh  TMOHATHUSA:  (U3MYECKHME ¢  XUMHYECKHUE  SIBJICHUA,
HaOJI0JICHHE, SKCIEPUMEHT, MOJIeb, TUIOTE3a, CAWHUIIBI (HU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE,
KUJIKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBWKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOJEHCTBYIOIIAS
cuna,  jaedopmaius (ynpyras, TIacTuyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiacHUs (AuQdy3us, TEIIOBOE IBIKCHHUE YACTHUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKCHHE, HEPABHOMEPHOE  JBUKEHUE, HWHEpLHS,
B3aMMOJICCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUsI, Tiepefada JJaBiCHUS TBEPABIMH TEIaMH, XUJIKOCTSIMU U
razamy, atMochepHOe [aBlieHWe, IUTaBaHWUE TeJ, MPEBpAIICHUS
MEXaHMYECKON SHEPruu) IO ONMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOEe SBJICHHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UYECKUX SIBJICHUUA B
OKpYXKalomeM MHpEe, B TOM uHclie (U3UYECKUE SBICHUS B TPUPOJIC:
MPUMEPHI JIBUKECHUSI C PA3IMYHBIMUA CKOPOCTSIMM B KHUBOW U HEKHUBOMU
Npupojie, JACUCTBUE CHJIBI TPEHUST B MPUPOJAEC U TEXHHUKE, BIMSHUE
aTMOc(EepHOro JaBJEHHUS Ha XMBOW OpraHW3M, IJIABaHUE PbIO, pblyarv B
TeJIe YeJIOBEKa, MPU ITOM MEPEBOJANUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICIISTH CYIIICCTBEHHBIC CBOMCTBA (MIPU3HAKK) (PU3HUECKUX SBIICHHI;
OMUCHIBATh U3yYCHHBIC CBOMCTBA Tel M (U3UYECKHUE SIBJICHUSI, UCIIOJIb3YS
¢uznyeckre BEIMYUHBI (Macca, 00bEM, IIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIAa YIIPYTOCTH, CHJIA TSAXKECTU, BEC
Tela, CWia TpeHWs, pAaBieHue (TBEpPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKUBAIOIIASI CUJIA, MEXaHMYeCcKas padoTa, MOIIHOCTh, IJIEYO CHJIbI,
MOMEHT CWJbl, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYECKass W IOTCHIMaJbHAs JHEPrus), MpH OINHUCAHUU MPABUIBHO
TpakToBaTh  ()U3WUYCCKHH  CMBICII  HCIOJB3YEMBIX  BEJIWYUH, HX
0003HaYeHUsI W E€IUHUIIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (DOPMYIIbI,
CBSI3BIBAIONINE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIUYUMHAMU,
CTPOUTH TPpaUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;



XapaKTepU30BaTh CBOMCTBa Tel, (PU3UUECKHE SBICHHUS U IPOLIECCHI,
WCIIOJB3Ysl MPaBUIIa CJIOKEHHS CHII (BAOJb OJIHOW IpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWiIO paBHOBecUs pbiuara (0J0Ka),
«30JI0TO€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUs MeEXaHU4eCKOM
SHEPruy, NpPH 3STOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U
3alMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, MTPOLIECCHl M CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud MNPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh [IPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 12
JIOTHYECKHX ILIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3UYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WUJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7ayd B 1—2 JA€NCTBUSA, HCMONB3YS 3aKOHBI U
dbopMyIbl, cBs3bIBaOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
yCIIOBUS 3314yl 3aIUCBIBATh KPAaTKOE yCIOBHE, MOJCTABIATh (PU3HUECKUE
BEJIMYHMHBI B (OPMYJIBI M TPOBOJUTH PACUEThl, HAXOJIUTH CIPABOYHbBIC
JaHHbIe, HEOOXOAUMBIE IJIsl PEIICHUs 3a]1ay, OLIEHUBATh PEATUCTUYHOCTD
MOJy4YeHHOW (PU3NUECKON BEITHMYUHBI,

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU HOMOIIU
(bU3HYECKUX METOJIOB, B ONTMCAHUU UCCIIEI0BAHUS BBIIEISATH MPOBEPSIEMOE
NpeanojoxkeHue  (rumoresy),  pa3iuyaTbh W UHTEPHPETUPOBATH
MOJIYYEHHBIA pEe3yJIbTaT, HAXOAUTh OIIMOKHM B XOAE ONbITA, JEIaTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUN WIIU
buznyecKux CBOICTB TEJL: dbopmyIHpoOBaThH MIPOBEPSIEMBIEC
MPEAINOI0KEHN, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYAOBaHMS,
3aIMChIBaTh XO/1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBINIOJIHATh TPSMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHM, MAaCChl Tela,
o0béMa, CUJIBl M TEMIEpaTypbl C MCHOJb30BAaHUEM aHAJOTOBBIX H
u(pPOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OJAHOU (PU3NUYECKON BEIMYUHBI OT
ApYrod € WCHOJb30BAHUEM TMPSAMBIX H3MEpPEHUN (3aBUCUMOCTU IIyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW JIBMXKEHHS Teia, CHUIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEN, CUIIbI
YOPYTOCTH OT YJUIMHEHHS NPYKUHBI, BBHITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTpYKEHHON YacTH TeJla U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM
MJIaBaHusl TeJl, YCIOBUW paBHOBeCHs pblyara U OJOKOB), Y4aCTBOBaTh B



IUIAHUPOBAHUM  Y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY W
BBIMOJHATh HM3MEpPEHUs, Cilenysl MNPEeASIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yNnbTaThl TMOTYYCHHONW 3aBHUCHUMOCTH (DM3MYECKHX BEITUYMH B BHUJIC
NPEUIOKEHHBIX TaONHI U TPadUKOB, JENaTh BBIBOJBI MO pe3yjbTaTaMm
UCCIIEIOBAHMUS;

IPOBOJANTHh KOCBEHHBIE HU3MEPEHHs (PU3UUYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUJAKOCTH W TBEPAOTO Tela, CHIa TPEHHS CKOJIBKCHHUS,
JAaBJIIGHWE  BO3[IyXa, BBITAIKUBAIONIAs  CWJIa, JCHCTByIOImas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA3()(PHUIMEHT MONe3HOro AeWCTBUA
IOPOCTBIX MEXaHU3MOB), CIleAys NpPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBIMIOJTHCHUHA HW3MEPEHU CcOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISTh 3HAYCHNE UCKOMOW BEJIMYMHBI,

COOJIOaTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
00opyTI0BaHUEM;

YKa3bIBaTh TPUHIIUIBI JEHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETpP, COOOIIAIONIMECS COCYIbl, OapoMeTp,
phIYar, NOJBMKHBIA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTD;
XapaKTepU30BaTh IMPUHIMIBI JEUCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHHUA (B TOM YHCIE:
MOJIIUITHAKN, YCTPOWCTBO  BOJOIMPOBOJA, THUIPABIWYECKUN TIpecc,
MaHOMETp, BEICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (pU3MUECKHX SIBICHHN M HEOOXOIUMbIe (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh HHMOpPMALMIO O  MPUMEPAX)
NPAKTHYECKOTO HCIMOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHuH ¢ MpuOopaMu H
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHHS 3J0POBbS M COOIIOICHHSI
HOPM DKOJIOTUYECKOTO TOBEJCHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBISATH OTOOp MCTOYHHMKOB wuH(popmanmu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA ® TYTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHui HAay4HO-TIOMYJISIPHYIO
JUTEepaTypy  (QHU3UYECKOTO  COACpKAaHWs, CIPABOYHBIE MaTepHAIIbI,
pecypchbl ceti MIHTEepHET, BlajgeTh nmpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeobpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIMU (HU3MUECKOTO COACPIKAHUS, B TOM



yucie MyOau4HO JenaTh KpaTKhe COOOIIEHHS O pe3ylibTaTaX MPOEKTOB
WM Y4eOHBIX HCCICIOBaHHWM, IpPH 3TOM T'PaMOTHO HCIOJIb30BaTh
W3YUYCHHBI TIOHATHUMHBIM anmapar Kypca (U3MKH, COMPOBOXKIATH
BBICTYILUICHUE IIPE3EHTALUEH;

MPU BBIMOJHEHUU YUYEOHBIX MPOCKTOB WM HCCIEAOBAHUN pPACTIPEICIISIThH
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C ITOCTaBJIICHHBIMH 3ajadaMH,
CIICIUTh 3a BBINIOJHEHHWEM IIaHa JCUCTBHM, aJIcKBaTHO OIICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATENbHOCTb  TPYNNbl, BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOLIUX.

K xonIy oOyuenus B 8 kjacce npeMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALUIUYECKUE U
aMopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIN T1ap, BIAXXHOCTH
BO3/yXa, TeMIeparypa, BHYTPEHHSS DHEPrusi, TEIJIOBOMW JBUIaTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
pasnmuuaTth SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaTHeE, TeIuionepesaaya,
TEIUIOBOE PaBHOBECHE, CMAayMBaHWE, KAIWUIIAPHBIC SIBIICHUS, UCIIApEHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTauIM3anus (OTBEpJ/ieBaHUE), KHUIICHHE,
Temionepeaaya (TerIonpOBOAHOCT, KOHBEKIIHS, U3IIy4YEHUE),
AJIEKTpU3aIUs TeJ, B3aUMOJICHCTBUE 3apsiIOB, ACHCTBUS AJIECKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICICTBHE MAarHuTOB, JCHCTBUE
MAarHUTHOTO TOJIs Ha TIPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS UHIYKIIHS)
M0 OINUCAHWID MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UIECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHHE M3YYCHHBIX (DHU3WYECKUX SIBJICHUUA B
OKpY’)KaroleM MHUpe, B TOM 4Yucie (U3UYECKHE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIpHbIE SIBIIGHHS B TPUPOJIE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHEeTa, dJICKTPUUECKUE
saBJeHUs B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noyie 3emMid, Jpeiid TOJIOCOB, POJIb MAarHUTHOTO TOJS JUIsl JKU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUECKUX
SIBIICHUI;

OTHMCHIBATh M3yYCHHBIE CBOMCTBA Tel M (PU3MUCCKUE SBICHUS, UCTIOIB3YS
(dbu3nYecKre BEIMYMHBI (TeMIIepaTypa, BHYTPEHHSS dHEPTHS, KOJUISCTBO
TEIUIOTHI, yJEJbHAg TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAA TEIUIOTa



IUIaBJICHUS, yJAEJbHAas TEIUIoTa NapooOpa3oBaHMs, yJAedbHAas TEIUIOTa
CTOpaHus TOIUIMBA, KOI()(PUIMEHT TOJE3HOrO JEHCTBUS TEIIOBOU
MAalllUHbI, OTHOCUTEIbHASl BIAXXHOCTh BO31yXa, JJICKTPUUYECKHUU 3apsl,
CHJIa TOKa, 3JIEKTPUYECKOE HANPSIKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,
YACIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa M MOIIHOCTh
NEKTPUYECKOTO0  TOKA), NpPH ONHCAHUM NPABUIBHO  TPAaKTOBATh
(bU3HYEeCKU CMBICT UCHOJIb3YEeMbIX BEIUYUH, 0003HAYEHUS U EAUHUIIBI
(GU3MYECKUX BEIMYMH, HAXOAUTHh (HOPMYJIbL, CBS3BIBAIOIIME JIAHHYIO
bu3NYECKyI0 BEIUYHHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUSI MOJEKYJSIPHO-KMHETHYECKOW TEOpUU
CTpPOEHUs BEIIEeCTBA, MPUHLHUII CYNEPHO3ULIUHN MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMa /I yyacTKa LENu, 3aKOH
Jlxoyns—JleHua, 3akOH COXpaHEHHMsS DHEPruM, IMpPU HTOM JaBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3aIMCHIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHHE;

OOBSCHATh (PU3NYECKUE MIPOLECChl W CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKUX
IaroB ¢ omopod Ha 1—2 M3yYeHHBIX CBONCTBA (U3MUYECKUX SIBICHHIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THbIE 3aJadyd B 2—3 JACUCTBHS, WCIONB3Yys 3aKOHbl U
dbopmyIibl, CBsA3BIBAONIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIICHUsS 3a7a4d, BBIOMpaATh 3aKOHBI U (POPMYIIHI,
HEeoOXoauMble JUisi €€ penieHusi, MPOBOAUTh Pacu€Thl U CPaBHUBATH
MOJIyYEeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPBIE MOXXHO pEHIUTh HIpPH MOMOLIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME WCCIEIOBaHUs, BBLACIATH
MIPOBEPSIEMOE  MPEIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEICHUSI UCCIIEIOBAHUS, A€JIaTh BHIBObL;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WU
¢u3nYeCKuX CBOWCTB Te (KaNMWUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusi TMPU M3IYUYCHHH OT IIBeTa H3JIyvaromie (moriomiaromei)
MTOBEPXHOCTH, CKOPOCTh UCHAPEHHUsS BOJBI OT TEMIIEPATyphl KUIKOCTH U
IUIOIAA €€ IIOBEPXHOCTH, OJJIEKTpH3alus TeJl U B3aUMOJACICTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MAarHUTOB,



BU3yaJIU3allMsl MAarHUTHBIX TMOJIEM TMOCTOSHHBIX MAarHUTOB, JEUCTBUS
MAarHUTHOI'O TOJISI HAa MNPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTA,
CBOMCTBa DJEKTPOJABHUTATENsl TOCTOSHHOTO TOKa): (OpMYJIUPOBATH
MpOBEPsiEMbIe MPEANOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOAKEHHOTO
000pyI0BaHUS, OTMCHIBATH X0/ ONBITA U (DOPMYIUPOBATH BHIBOJIHI;
BBIIIOJIHATE ~ IIPSMBIE  HU3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIbHOMU
BJIQXXHOCTU BO3JyXa, CHJIbl TOKa, HANPSKEHUS C MCHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JIaTUYMKOB (DU3MYECKUX BEIUYMH, CPAaBHUBATh
pEe3yIbTaThl U3MEPEHUN € YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3NUECKON BEIHMUYUHBI OT
Ipyrod C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBIICHUS TPOBOAHMWKA OT €ro JIWHBI, IUIOMIAJN IIONEPEYHOTO
CEUYEHHS U yAECIBHOIO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UIyLIero 4epe3 MNPOBOJAHUK, OT HalNpsDKEHUsT Ha  MOPOBOJHUKE,
HCCIIEOBAHUE IIOCIEAOBATEIBHOTO M MAPAJUIEABHOTO COECIMHEHUU
MPOBOJAHUKOB): IUIAHUPOBATh UCCIEJOBAHUE, COOUpaTh YCTAaHOBKY H
BBITIOJIHATh W3MEPCHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (DUKCHpOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHUCHMOCTH B BHUAE TaOMUI] U TpaduKoB,
JenaTh BBIBOJIBI MO PE3YJIbTATAM UCCIEIOBAHNS;

MPOBOJAUTh KOCBEHHBIE HU3MEpPEHUs (PU3MUECKUX BeJIUYUH (yAeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHUE TMPOBOJHHKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TJIAHUPOBATh H3MEpPEHHs, cOoOUpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl NPEMIOKEHHON UHCTPYKLUHH, U
BBIYUCIISIT 3HAYCHUE BEJIIMYUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MTaCHOCTH TIPH paboTe C 1ab0opaTopHbIM
00opyTI0BaHUEM;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETP,
BOJIbTMETP, CYETYUK DIIEKTPUUECKOM DHEPTUHU, 3JIECKTPOOCBETUTEIbHBIC
npuOOPHI, HarpeBaTeNIbHbIE IEKTPONPUOOPHI (MIPUMEPHI), FITEKTPUIECKUE
MPEJOXPAHUTEIH, DIIEKTPOMATrHUT, SJIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
WCIIOJIB3Ysl 3HAHUSI O CBOWCTBAX (PU3MUECKUX SBJICHUN M HEOOXOIUMBIE
¢bu3nYecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPHUTEIBHBIC
npuOOpbl 1O CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CrOpaHusl, AJEKTPOCKOI, PEOCTAT), COCTABJISATH CXEMbl JIIEKTPUUYECKUX



LIETIEW C IMOCIENOBATEIbHBIM U ITapaJuICNIbHBIM COCAUHEHNUEM DJIEMEHTOB,
pasznuuasi yciIoBHbIE 0003HAUECHHUS FIEMEHTOB 3JIEKTPUUECKUX IIeTIel;
OPUBOIUTH  NPUMEPHl  (HAXOAUTh  HHGMOpPMALMIO O  NPUMEPAX)
MPaKTUYECKOTO HMCMOJIb30BAHMS (DU3MUYECKUX 3HAHUW B MOBCEIHEBHOMN
KU3HU A1 obecriedeHnst 0€30MacHOCTU MpHU OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0pPOBbS U COOJIOACHHUS
HOPM 3KOJIOTHYECKOTr'0 IIOBEICHUS B OKPYKAIOLLEH CPeLe;

OCYUIECTBJIATh MOUCK HHPOpMaUU (PU3HUECKOTO COJEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIJCNATH  HMHPOpPMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHOM;
UCIIOJIB30BaTh MPHU BBIMOJIHEHUHN y4E€OHBIX 3aJaHUN HAay4YHO-MOMYJISPHYIO
JUTEpaTypy (PHU3UYECKOrO0 COACpXNaHHs, CIPAaBOYHbIE MaTepHAIIbI,
pecypcesl cety MHTEpHET, BiianeTb NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCbMEHHBIE U KpPATKUE YCTHBIE COOOIICHMS,
0000mas wHbOPMAIMI0O W3 HECKOJBKAX HCTOYHHKOB (PU3UUECKOTO
COJEpKaHUsl, B TOM YHCIE MYyOJUYHO NPEACTABISATH PE3yJIbTaThl
IIPOCKTHOU WJIU UCCIEAOBATEIBCKOW NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBI TNOHATUHHBIM ammapar Kypca (U3HKH,
COIPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEN;

IOpU BBIIIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesaTh OOA3aHHOCTH B TIpPyNNE€ B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3aJa4yaMHU, CJIEAUTH 3a BBIIIOJHEHUEM IUIaHA IEUCTBUHN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHUBAaTh COOCTBEHHBIA BKJIaJ B
JEATEIBbHOCTD IPYIIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
IPOSIBIISSl TOTOBHOCTD pa3peniaTb KOH(DIUKTHIL.

K koHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCA YMEHHIA:

WCIIOJB30BaTh MOHSTHUS: CUCTEMa OTCY€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXXEHHS, Jedopmalius
(ynpyrasi, mjgacThueckasi), TpPEHUE, IEHTPOCTPEMUTEIHHOE YCKOpPEHUE,
HEBECOMOCTh W TEPETPY3KHU, HMEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTP TsDKECTH TBEPIOTO Teja, paBHOBECHUE, MEXaHUYECKHE KOJeOaHUs U
BOJIHBI, 3BYK, MH(PAa3BYK M YIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
IIKaJia 3JIEKTPOMarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPBI UCITyCKAHUS W TOTJIONMICHUs, anbda, 0eTa- U raMMa-u3ITyqICHHs,
M30TOIIbI, IIEPHAsl SHEPIeTHKA;



paznuuath SIBJICHUSA (PaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJUHEHHOE
IBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJUHEHHOE IBMIKEHHE, CBOOOJIHOE
MaJICHUE TEJI, pABHOMEPHOE JBMKEHUE IO OKPY>KHOCTH, B3aUMOICHCTBUE
TeJ, pEaKTUBHOE JBUKEHUE, KojeOaTelbHOE JBI)KEHHUE (3aTyXarolue U
BBIHY)KJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHHUE, OTPAKCHUE
3ByKa, IMPAMOJIMHENHOE PACIPOCTPAHCHUE, OTPAKECHUE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JI0KEHHE OEJIOro CBETa B
CIIGKTp Y CJIOXKEHHE CIEKTPaJbHBIX IIBETOB, JHUCIIEPCHUS  CBETA,
€CTECTBCHHAsl PAJMOAKTHBHOCTh, BOSHUKHOBEHHE JIMHEMYATOIrO CIEKTpa
W3JIy4YEHUS) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (U3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UYECKUX  SIBJICHUUA B
OKpyXatomeM Mupe (B TOM 4YucCie (PU3NYECKHUE SBJICHHS B TPUPOJIE:
MIPUJIMBBI U OTJIMBBI, IBUKEHHE TJIaHET COTHEYHOM CUCTEMBI, PpEaKTUBHOE
IBW)KEHUE JKUBBIX OPraHW3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMHU,
3EMJICTPACEHUE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 03XO, IIBETa TeIl,
ONTUYECKHUE SBICHUSI B MpPUPOJE, OMOIOTHYECKOE ACHCTBUE BUIUMOIO,
yabTPadUOICTOBOTO W PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBEHHBIN
paguoOaKTUBHBIN (DOH, KOCMUYECKHE Jy4d, PaTdOAKTHBHOE H3TYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAJUOAKTUBHBIX M3JIYYEHUN Ha
OpraHu3M 4YeJIOBEKAa), MpH STOM NEPEBOAUTH MPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJEIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIC CBOMCTBA Tel M (U3UYECKUE SIBIICHUSI, UCIIOJIB3YS
bu3ndeckue BENMWYWHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTHb Tejia TpH
HEPaBHOMEPHOM JIBUKCHUHU, YCKOPECHHE, MEPEMEIIECHHUE, IyTh, YIJI0OBas
CKOpOCTh, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPECHHE
CBOOOJIHOTO TMAJICHUs, BEC TeJla, HUMIIYJIbC TeJla, HUMIIYJIbC CHIIbI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTCHIIMAIBbHAS DSHEPIHs Tea,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIUAIbHAS SHEPrUs CKATOU
NPYXWHBI, KUHETHUYECKAs DJHEPrus, IOJHAs MEXaHU4YeCKas DJHEPrus,
MEepUOJ M YacToTa KoJieOaHUM, UTMHA BOJIHBI, [POMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMJICHUS CPEbl), MPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (U3WYSCKHH CMBICT HCIOJb3yeMbIX BEIMYMH,
0003HaYeHUsI W E€IUHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIUYUMHAMU,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;
XapaKTeprU30BaTh CBOMCTBA Tel, (U3UYCCKHE SBJICHUS W TIPOIECCHI,
WCTOJIb3ys 3aKOH COXPaHEHMSI SHEPTrHMH, 3aKOH BCEMUPHOTO TATOTCHMS,



OPUHLUI CYNEpPHO3UIMN CHJI, MPUHIUI OTHOCHTENbHOCTH [amumes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsS HMITYJIbCa, 3aKOHbl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOI'O YHUCEI
IpHU SIIEPHBIX pEeakUusX, IPU 3TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIIUCBhIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil NMPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIIATH
MPUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTUYECKUX
[IaroB ¢ Omopod Ha 2—3 M3yYEHHBIX CBONCTBA (U3MUYECKUX SIBICHHIA,
¢bu3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIE 3a4aud  (OmMparoluecs Ha cuctemy u3z 2-3
yYpaBHEHUI), UCTIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3aJadd 3alUCBhIBaTh KPaTKOE
yCIIOBUE, BBISBIATh HEIOCTAIOIINE WIW U30BITOUHBIE JTaHHBIE, BHIOMPATH
3aKOHBI U (pOpMYIIbI, HEOOXOAUMBIE JIJISl PELIEHMS], IPOBOAUTH PACUETHl U
OLICHMBATh PEATMCTHYHOCTh IMOJYYEHHOTO 3HA4YeHUs (U3MUECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU HOMOIIU
(U3NYECKUX METO/OB, MCIIONb3Yysl ONHCAHME HCCIIEIOBaHUS, BBIACIATH
MPOBEPSIEMOE  MPEANOJIOKEHHE, OLCHUBAaTh MPABUIBHOCTh MOPSAKa
NPOBEJCHUSI  UCCIIEOBAHMS, JelaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB,;

IOPOBOANUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUH WIH
(¢u3MYeCcKUX CBOMCTB Ten (M3yuyeHHe BTOpPOro 3akoHa HploToHa, 3akoHa
COXpaHEHUsl HHEPruH, 3aBUCUMOCTb NEPHOJA KOJEOAHHH MpY>KUHHOTO
MasiTHUKa OT Macchl Irpy3a U *KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUM, NPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pa3nokeHne Oenoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKaje M CBOWMCTB HM300pakeHUs MpeaMera B coOuparouiein
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX MU JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0opyJ0oBaHusl, ONHUCHIBATH XOJ  OMNbITa MW  €ro  pe3yJbTarhl,
(dbopMyIIHpOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEpPEHUH, omnpeaenss
CpelHee 3HAaYeHHE W3MEpPSIeMOM BeIMYMHbI ((POKYCHOE paccTOsHHE
coOuparomel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba H3MEpPEHHUs
(M3MepUTeNbHOTO TPUOOPA);

IPOBOANTH MCCIEAOBAaHUE 3aBUCHUMOCTEH (U3MUYECKHUX BEIMYHUH C
UCIIOJIb30BAaHUEM NPSAMBIX HU3MEPEHUH (3aBUCUMOCTb IIYTH OT BPEMEHHU



IIpM PaBHOYCKOPEHHOM JIBM)KEHMHM 0€3 HadajJbHOM CKOpPOCTH, NEpPHOJA
KOJIeOaHM MaTeMaTH4eCKOr0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yrila OTpa)K€HUs CBETa OT yIJia MaJIeHus U yIJia MpejoMJIeHUs OT yria
MajicHus): TUIAHUPOBATh HKCCICIOBAaHUE, CAMOCTOSTENBHO CoOOMpaTh
YCTaHOBKY, (UKCHPOBATh PpPe3yJbTaThl IMOJTYYECHHOW 3aBUCHMOCTHU
bu3NYecKuX BETUYMH B BUAC TaOIUIl M TpaUKOB, NeJIaTh BBHIBOJIBI IO
pe3yibTaTaMm UCCIIeIOBAHUS;

MPOBOJUTh KOCBCHHBIC W3MEPCHHUS (U3UYECKUX BEIMYUH (CPEHHSSA
CKOPOCTh ¥ YCKOPEHHE Tella TMpPU PABHOYCKOPCHHOM JIBM)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHUs], KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHWdeckas pabdoTa M MOIIHOCTb, 4YacTOTa M
Mepuosl KoJeOaHW MaTeMaTHYeCKOr0 W MPYKHWHHOTO MAasSTHHKOB,
ONTHYECKas CWiIa COOMparomel JIMH3BL, PAAUOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpPATh JKCINEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIeays MPEAJIOKEHHOW UHCTPYKIMH, BBIYUCIIATD
3HAUCHWE BEJIMUMHBI U aHAJTU3UPOBATH MOTYYEHHBIC PE3yJIbTAThl C yIETOM
3aJIaHHOM TTOTPENTHOCTH NU3MEPCHHI,

cOOJTI0/IaTh MpaBUjIa TEXHUKN 0€30MaCHOCTH TP padoTe C 1abopaTopHbIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKW W3YUYEHHBIX (DU3UYCCKUX MOJIETICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/APa;

XapaKTepU30BaTh NPHUHIMIBI  JIEHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUcaHus (B TOM 4YHUCIE:
CIUJOMETP, JATYUKU TIOJNOKEHHs, PACCTOSHHUSI U YCKOpPEHHUsS, paKeTa,
9XO0JIOT, OYKH, TMepuckorn, ¢GoToanmapar, ONTHYECKHE CBETOBO/IbI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuiabCOHA), WCHONB3YS 3HAHUS O
CBOMCTBaX (PU3WYECKUX SBICHUA MW  HEOOXOauMbIe  (PU3NUYECKUC
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHUYECKHX IIPOIECCOB
Py PENICHUN YYEOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B TNIOCKOM 3€pKalie U coOuparoiei TMH3e;
OPUBOAUTH  MpUMEphl  (HaXoAUTh  HH(OpMALMIO O  IpPUMEPAX)
MPAKTUYECKOTO HMCIOIB30BaHMs (U3UYECKUX 3HAHWA B ITOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHrs 0€30MMacHOCTH TIPH OOpaIIeHUH ¢ MPUOOpaMu |
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KAIOIIEeH cpene;



OCYIIECTBIATh TOMUCK HHPOpMAIMH (PU3NYECKOTO COACpNKAHUSI B
HuTepHeTe, caMOCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3allpoc, HaXOAUTh
IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUHM U IONOJIHUTEIbHBIX HCTOYHHUKOB;

MCITI0JIB30BaTh MPHU BBINOJIHEHUN yYE€OHBIX 3aJaHUN HAay4YHO-IOMYJIIPHYIO
JUTEpaTypy  (PU3UYECKOrOo  COAEpXkaHHs, CIPAaBOUYHbIE MaTepHalIbl,
pecypcebl cety HHTEpHET, BilageTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHbOpMaAllMUM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTIO COAEpIKAHUS,
nyOJIMYHO NPEACTABIATh PE3YIbTaThl IPOEKTHOM WIIM MCCIIEI0BATENbCKON
NESTENbHOCTH, TMPU STOM TPAMOTHO  HCIOJIb30BaTh  W3YUYEHHBIH
NOHATUMHBIN ammapar H3y4yaeMoro pasjena (PU3UKd W COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaluel ¢ ydéToM O0coOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnnuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KoHTpobHBI IIpakTnyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThl padoTsI
pecypcsl
Pa3nes 1. ®usuka u eé posib B NO3HAHUM OKPY/KAIOIIEro MUpa
bubnnorexa [IOK
1.1 ®du3nka - HayKa o one 2
HBHKA - Hayka o IpHpOZL https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
1.2 o 2 1
HBITCCKHC BETMHHHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAay4YHBIN METO/T TO3HAHUS 2 1 bubmorexa HOK
' y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pa3znea 2. [lepBoHayasibHbIe CBeIEeHUSI 0 CTPOCHUM BellecTBA

2.1 Ctpoenue BeliecTBa 1 bubmorexa [IOK
' P B https://m.edsoo.ru/7f416194
59 JBr>KeHre U B3aMMOJICCTBUE YACTHI] ) 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
2.3 A 2
TPETATHRIC COCTOARMA BEMECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3auMo/ieiicTBUE Te
b K
3.1 MexaHHYeCKOe IBIKEHIE 3 nomorexa O

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




bu6nuoreka [JOK
3.2 Hnepuums, Macca, IIoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bubnnoreka [IOK
3.3 Cuna. Bupst cur 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBieHus: TBEPAbIMU 3 bubmuorexa [JOK
' TEJIaMH, >KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.2 JlaBneHue KHIKOCTH > https://m.edsoo.ru/7f416194
bu6nmnorexa [JOK
4.3 ATmocepHoe raBeHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOrPYyKEHHOE 7 3 bu6muotexa [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3pnen 5. PaGoTra u MOIIHOCTH. JHeprust
butmmoreka [JOK
31 Pabora i momsoCT® 3 ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
32 Hpoctere Mexanm3Mer > ! https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
>3 Mexanneckas sHeprius 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KosanuecTBo yacos DJIeKTPOHHbIE
HayumeHnoBanue pa3aeioB M TeM (uudpoBbie)
Ne i/ P KonrtpoJsbnbie | IIpakTnyeckue op
NpPOrpamMmsbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBjieHUst
bu6nuoreka [JOK
1.1 CrtpoeHue u cBOWCTBa BeLIECTBa 7 https://m.edsoo.ru/7f4181¢
e
but6mmoreka [JOK
1.2 TenoBele NpoLecchl 21 1 5 https://m.edsoo.ru/7f4181¢
e
Uroro no pazneny 28
Pa3nen 2. DiekTpuyecKkue 1 MArHUTHbBIE SIBJI€HUS
DIEeKTPUYECKUE 3apsiibl. 3apsKEHHBIE Tella bubmmorera [IOK
2.1 P . PAIBL ap 7 1 https://m.edsoo.ru/7f4181c¢
Y UX B3aMO/ICHCTBHE .
but6mmoreka [JOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 20 1 7 https://m.edsoo.ru/7f4181¢
e
but6mmoreka [{OK
2.3 MaruuTtHbi€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c¢
€
bubmuorexa [JOK
2.4 DNeKTpOMarHuTHasE HHAYKIHS 4 https://m.edsoo.ru/7f4181c

€




Hroro no pasneny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68

14.5




9 KUIIACC

KosaunuyectBo yacos DJIEKTPOHHBIE
HayumeHnoBanue pa3aeioB M TeM (uudpoBbie)
Ne i/ P KonrtpoJsbnbie | IIpakTnyeckue op
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJIeHUS
MexaHudeckoe ABUKEHUE U CIIOCOOBI €T0 bubmmorera [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
OTHCaHUs
6
but6mmoreka [JOK
1.2 B3aumopeiictBue ten 20 1 3 https://m.edsoo.ru/7f41ada
6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 40
Pa3nen 2. Mexann4veckue KoJ1e0aHUA U BOJHBI
but6mmoreka [JOK
2.1 Mexanuueckue KoueOaHus 7 3 https://m.edsoo.ru/7f41ada
6
but6mmoreka [{OK
2.2 MexaHn4eckue BOIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15
Pa3zgea 3. DiieKTPOMArHUTHOE 1OJIE€ M JIEKTPOMATHUTHbIE BOJIHbI
3.1 DNeKTpOMarHuTHOE MOJe U 6 2 bubnuoreka [{IOK




OJICKTPOMArHuTHBIC BOJIHBI

https://m.edsoo.ru/7f41a4a
6

Hroro no pazneny 6
Pa3nes 4. CBeToBbIe SIBJICHUSA
bu6nuoreka [JOK
4.1 3aKOHBI pacpOCTPaHEHUs CBETa 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
bubmuoreka [JOK
43 Pa3znosxenune 6enoro cBeTa B CEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no paznemy 15
Pa3zgen S. KBaHnToBbI€e sIBJI€HUSA
but6mmoreka [{OK
5.1 Hcnyckanue u morjioneHue CBeTa aTOMOM 4 https://m.edsoo.ru/7f41a4a
6
bubnuorexa [JOK
5.2 CrpoeHue aTOMHOTO sijipa 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [IOK
53 SnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a
6
Uroro no pazneny 17

Pa3nes 6. IloBTopuTe1bHO-0000111a101MIT MOLYJIb




[ToBTOpenue u 00o0IIEHNE COEPIKAHUS

bubnunoreka [JOK

6.1 9 2 https://m.edsoo.ru/7f41a4a
Kypca ¢usuku 3a 7-9 kiacc 6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos I DJIeKTPOHHbIE
ara
Ne uudposbie
Tema ypoka Kourposbhubie | Ilpakruyeckue | HM3YYeHH
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThI a1
pecypcsbl
) ®usuka — HayKa O IpHUpPO/IE. 1
SBneHMs TPUPOIBI
2 DuU3NYECKUE SABICHUS 1
3 Ou3nvecKue BEININHBI U X )
U3MEpEeHUe
VYpoxk-uccienosanue "M3mepenue
4 TEMIEPaTyphl MPU TOMOIIH I |
YKUJKOCTHOTO TEPMOMETpPA U TaTUUKA
TEMIEPATyphI"
MeTo b1 HayYHOTO MTO3HAHUS. Eubs 10K
. nonnoTexa
5 Onucanue pU3NYECKUX SBICHUN C 1
. https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIENeH
VYpok-uccnenoanue "[IpoBepka
6 TUIIOTE3BI: TAJTbHOCTH MOJIETA ITApHKa, | |
MYIIEHHOTO TOPU30HTAIIBHO, TEM
OoJblrie, YeM OOoJIbIIe BHICOTA MycKa'
Crpoenue BemectBa. OMBITHI, BuG 1OK
nOIMOTEeKA
7 JTIOKa3bIBAIOIIUE JUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIEeCTBA
bubnmoreka [JOK
8 JIBMKeHne JacTHIl BEeCcTBa 1 1

https://m.edsoo.ru/ff0a013e




Ypok-uccnenoanue «OMbITHI 110

9 HaOJTFOACHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOSTHUHN
1 BObl. O00O0IIIEHKE 10 pa3AeTy bubnuorexa [JOK
«ITepBoHauanbHBIE CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUU BEIIECTBA»
MexaHndeckoe JBMKCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa LIOK
P P P https://m.edsoo.ru/ff0a05¢c6
IBIDKEHUE
bubnuoreka [JOK
13 Ckopoctb. EnunuIs ckopocTu
p A I P https://m.edsoo.ru/ff0a079¢
14 Pacuer myTH 1 BpeMeHHU OBIKEHHUSI bubmorexa LIOK
y P a1 https://m.edsoo.ru/ff0a0ac4
15 WNuepuust. Macca — mepa bubnnorexa [JOK
WHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
IInoTHOCTH BemiecTBa. PacueT Maccel bubmoteka [JOK
16
1 00bEMA TeJIa IO €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
IUIOTHOCTY TBEPAOTO TEIIa»
18 Pemenue 3agau no teme "[IoTHOCTH but6mmoreka [{JOK
BenrecTna" https://m.edsoo.ru/ff0al23¢
Cuita Kak XapakTepHUCTHKA
19 B3aumMoencTsus Ten. Cuia
yrpyroctu. 3akoH ['yka
20 JlabopaTtopHas pabora «3yuenue




3aBUCHUMOCTH PACTSKECHHS
(medopmanun) Ipy>KUHBI OT
MPUIIOKEHHOM CHITBD»

21 [[IBnenue TsaroTrenus. Cuia TSHKECTH
CBA3b MEKy CHUJION TSAKECTH U

22 Macco Tena. Bec Tema. Pemenne bubmorexa ITOK

S ' | https://m.edsoo.ru/ff0al778
3aga4 mmo treMe "Cuiia TsHKecTH

3 Cuia TsDKeCTH Ha APYTUX IJIaHeTaxX. bubnmnorexa [JOK
DU3NYECKUE XapPAKTEPUCTHKHU ILIAHET https://m.edsoo.ru/ff0al1502

bubnuoreka [JOK

24 N3mepenne cuit. Jlmaamome

p A P https://m.edsoo.ru/ff0al8cc
Bbubnuoreka [JOK
25 Bec tena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HaIIpaBJIEHHbIX
26 10 OJHOH IIPSIMOU buGnnorexa LIOK
g . p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CUIT

7 Pemrenue 3agad mo reme
"PaBHoneticTByrOMmIast cui"

73 Cuia TpeHus u e€ Buapl. TpeHue B bu6muoteka [{OK
HNPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabora «3yueHue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJILJKEHUS OT CHUIBI JaBIIEHUS U bubmorexa IIOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOITUXCS
MTOBEPXHOCTEN»
30 Pemienue 3amayd Ha onpeneneHue

PABHOJIEUCTBYIOILEH CUIIBI




Pemenue 3amau o remam: «Bec
tenay, «I'padpuueckoe n3oOpaxkeHue

but6mmoreka [JOK

31
cuny, «Cunely, «PaBHOACHCTBYIOLIAS https://m.edsoo.ru/ff0alde0
CUID»
KoHTposnbHast paboTa mo TeMam:
«MexaHndeckoe JIBIKeHHE», «Macca,
32 IUIOTHOCTRY, «Bec Temay,
«I"paduueckoe nzo0paxkeHue Cu,
«CHnb»y
1 Hasnenune. CiocoObl yMEHBIICHUS 1 bubnuotexa [JOK
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHMOCTb
34 JIaBJICHUS Ta3a OT 00bEMa bubmorexa TIOK
’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaya naBieHUS TBEPALIMUA
35 TeHI;MH JKUIKOCTIMU U £a3aMH buGnnorexa LIOK
’ ’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackais
36 JlaBiieHUE B )KHUJIKOCTH U rase, bu6muoteka [IOK
BBI3BAHHOE JICUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo Teme «JlaBnenue B bubmuoreka [JOK
SKUJIKOCTH U Ta3e. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
but6mmoreka [JOK
38 Coo0mmaroIumecs cocyabl
ot yA https://m.edsoo.ru/ff0a2970
39 I'unpaBiauueckuil mpecc bubnnorexa LIOK
p p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. IlopiiaeBoi
SKUIKOCTHBIM HAcOC
41 Atmocdepa 3emin ¥ MPUUIUHBI €€ bubmuorexa [JOK




CYLLIECTBOBAHHUA https://m.edsoo.ru/ff0a2b5a
4 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JaBJICHUC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTO JaBICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EPHOTO
44 aBJICHUSI OT BBICOTHI HA, OBHEM bubmmorexa [JOK
A AP https://m.edsoo.ru/ff0a2fc4
MODpst
45 Bapomerp-anepoun. AtmochepHoe bu6muoteka [IOK
JlaBJICHHE Ha pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3amau mo treme "
ATtmocdepHoe naBieHue”
JlelicTBUE )KUJKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEIIO bubmorexa [TOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabota «OmnpeneneHue
43 BBITAIKUBAIOIIEH CUJIBI, bubmmoreka [IOK
JIEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUIKOCTH)
JlaboparopHast paboTa 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca bubnuoreka [JOK
Teja B BOJIE OT 00BbEMa MOrpyKEeHHOM https://m.edsoo.ru/ff0a3514
B JKUJIKOCThH YaCTH TeJay»
bu6mmoreka [IOK
50 [1naBanue te
JABATHe Tel https://m.edsoo.ru/ff0a3a96
51 JlaGopaTopHas pabota

"KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYHUPOBAHHUE JIOAKHA U




onpejeneHue e€ rpy30noabEMHocTu"

Pemrenue 3aga4u no temaMm: «IlnaBanue
cynoB. Bo3ayxomnaBanuey,

but6mmoreka [{OK

32 «JlaBneHue TBEpABIX TEN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
KonTponbHas pabota no teme
53 «JlaBneHue TBEpABIX TN, KUIKOCTEH
Y Ta30B»
bubmuoreka [JOK
>4 Mexanuecian pabora https://m.edsoo.ru/ff0a3{82
but6mmoreka [{OK
>3 MousoCTs. EAMHUIEN MOIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenopanue "Pacuér
56 MOIITHOCTH, Pa3BUBaEMOM MpHU 1
HOoaBEME 10 JiecTHUIE"
57 [IpocTsie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha pbluare
Poruaru B TexHuke, ObITY U IPUPO/IE.
JlaboparopHast paboTa bubnmoreka [JOK
58 . 0.5
«HccnenoBanue ycinoBUil paBHOBECUS https://m.edsoo.ru/ff0a478e
phIdara
59 Pemenue 3aga4 no teme «YcioBus bubmuoreka [JOK
paBHOBECHS pbIYara» https://m.edsoo.ru/ff0a48a6
KoaddutnmenT nonesznoro neicTBus
60 Mexanu3ma. JlaboparopHas pabota 0.5
«M3mepenne KIIJ] Hak10HHOM
MI0CKOCTH»
61 Pemenue 3agau mo teme "Pabora, but6mmoreka [JOK




MoIHocTh, KITJT"

https://m.edsoo.ru/ff0a4c48

62

Mexaandeckas OHCPIru:.
Kunernueckas u IIOTCHIIMAJIbHAs
OHCPIusa

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPTUHU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT IO TEME
"OKcrnepuMEHTAIbHOE OIpeIeTIeHNE
VW3MEHEHHS! KHHETUYECKOU U
MOTEHIIMAIIbHOW SHEPIUH IPH
CKaThIBaHUM TeJa 110 HAKJIOHHOM
I10CKOCTH"

65

KonTponbHast pabota o teme
«PaboTa 1 MOIIHOCTh. DHEPTUSDY

66

PesepBHylit ypok. Pabota ¢ Tekctamu
1o teMe "MexaHuueckoe BHKeHue"

but6mmoreka [JOK
https://m.edsoo.ru/ff0adeebd

67

PesepBHrIit ypok. Pabota ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TEI,
SKUIKOCTEHN U ra3oB"

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

68

PesepBHbIii ypok. Pabora ¢ Tekctamu
o Teme "Padora. MOIIHOCTE.
Oneprus"

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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8 KUIACC

KosamnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne nu(pposbIe
Tema ypoxka Kourpousbnsbie | IlpakTHyeckue | H3YUEeHH
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI A
pecypchl
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
1 KHHETUYSCKON TCOPHUH 1 UX OIBITHBIC 1 bubmoreia HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPIOro, JKUAKOTO U 1 bubnuoreka LIOK
ra3o000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOICTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSTHUIM |
BEILECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 Kpucrannunaeckue u amopdHbie Tena 1 bubmorexa [TOK
P P https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KaWUISIPHOCTD. | bu6muotexa [{OK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacMpeHne 1 CKaTHE 1 bubmorexa TIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIUIOBOI'O JIBUKEHHUS 1
YacTHI]
9 BryTtpennsis sueprus. CriocoObt | bubnmoreka [JOK

W3MEHEHUS] BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60




bubnuorexka [JOK

10 Bunae! reruionepenaun https://m.ed IE0a6412
ps://m.edsoo.ru/ff0a

VYpoxk-konpepenuus "[Ipakruyeckoe

1 HCTI0JIb30BAHUE TEIJIOBBIX CBOMCTB bubmoreka [JOK
BELIECTB U MAaTEPUAJIOB B LENAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonmuectBo TemoTel. Y aenbHas bubmuorexa [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TEIIOBOTO OanaHca. bubnuorexa [JOK
TermooOMeH U TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota

14 "HccnenoBaHue IBIEHUS bubnuoreka [JOK
TEIJI000MeHa MPU CMEIIMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropstaeil BOJbI"
Pacuer konmaecTBa TEIUIOTHI,

15 HEO0OXOJMMOTO JIJIsi HAarpEeBaHUs Teja
Y BBIICIIIEMOTO MM TIPU OXJIAXKICHUN

16 JlabopaTtopHas pabota "Ornpezenenue bu6mmoteka [IOK
YAEJIbHON TEIJI0EMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTa bubnunoreka LIOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpAECBaHUE

18 KPUCTAIINYECCKUX TeI. Y IeIbHas bubmorexa TIOK

p ' https://m.edsoo.ru/ff0a71d2

TEIJI0TA IJIABJICHUS

19 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
YIEIbHOM TEIJIOTHI TUIaBJIEHHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapoobOpazoBanue 1 KOHAEHCALMSL. bu6mmorexka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




Kunenwue. VY aenpHas TemwioTa
Hap006pa30BaHI/IH 1 KOHACHCAIluH.

but6mmoreka [JOK

21 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS https://m.edsoo.ru/ff0a786¢
OT aTMOC(EPHOTO aBIECHUS
BnaxxnocTs Bo3myxa. JlabopaTopHas
22 pabota "Ompenenenue Bubmroreia LIOK
. " https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIBLHOM BJIIAXKHOCTH BO3/lyXa
3 Pemenue 3agau Ha onpeneseHue
BJI&JKHOCTH BO3/lyXa
[TpuHIUTIEI paOOTHI TEIMIIOBBIX
24 nsurateneil. [lapoBas TypOuna.
JIBuraTenb BHyTPEHHETO CTOPAHMS
KII/I TerumoBoro aBurarens.
25 TennoBele ABUTATEIN U 3alIATa buGnnorexa LIOK
OKpyKAIOIIEHT Cpets https://m.edsoo.ru/ff0a7c7c
2% 3aK0OH COXpaHEHUs U MPEeBpPAILICHUS
SHEPIUH B TEIJIOBBIX MpOIEccax
[ToaroToBKa K KOHTPOJIBHOU paboTe
27 1o TeMe "TersyioBbie SBICHUS. but6mmoreka [{JOK
N3meHeHune arperaTHbIX COCTOSTHUIN https://m.edsoo.ru/ff0a83f2
BemecTna"
KoHTponbHas pabota 1mo teme
28 "TemnoBblie siBIeHUs. M3MeHneHnue bubmorexa [OK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BELIECTBA
79 OnekTpusanus tein. [[Ba pona
AJIEKTPUUECKUX 3aPsI0B
30 VYpok-uccnenoBanue "OneKTpusanusl

TeJ UHAYKIMEN U IIpH




CONPUKOCHOBEHUU"

BBaHMOHeﬁCTBHe 3apPsAKCHHBIX TCIIL.

bubmuoreka [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87¢4
DIIEKTPUYECKOE TOJIE.
1 HanpspkeHHOCTD 31eKTpUYecKoro bu6mmoreka [IOK
nons. [IpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
BIIEKTPUYECKUX MOJIEH
Hocurenu snexktpuueckux 3apsiios.
33 OnemeHTapHbIN 3apsag. CTpoeHue
aToMa
34 [IpoBOIHUKY U THUANEKTPUKU. 3aKOH bubnunoreka LIOK
COXpaHEHUA DIIEKTPUIECKOTO 3apsAaaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1ad Ha NpUMEHEHHE bu6muoteka [IOK
CBOMCTB JJICKTPUYECKUX 3aps10B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKHUM TOK, YCIOBHS €r0
36 cymiecTBoBaHus. UCTOUHUKHI bubmorera TIOK
i ’ https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlercTBUS DJIEKTPUIECKOTO TOKa bubmorera TIOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JleiictBue
38 3JIEKTPUYECKOTO MOJI Ha TPOBOIHUKH 1
U JUAJIEKTpUKHU"
DJIEKTPpUYECKUN TOK B METAJLIAX, bubnmnoreka [JOK
39
JKHUIOKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKkas Lenb U €€ COCTaBHbIE
4acTH
41 Cuna toka. JlaboparopHnas pabora 0.5 bub6mmoreka [IOK




"N3mepenue u peryJnpoBaHUE CUIIbI
TOKA"

https://m.edsoo.ru/ff0a8bd6

DIIEKTPUYECKOE HAIPSKEHUE.
BoasT™metp. JIabopaTopras paboTa

bubmmoreka [IOK

42 0.5
"M3MepeHne u peryampoBaHue https://m.edsoo.ru/ff0a%¢14
HanpsokeHus"
43 CormnpoTuBieHNE TPOBOJHUKA. bubnmnoreka [JOK
VYV ienpHOE CONMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCHMOCTh
44 AJIEKTPUIECKOTO COMPOTUBIICHUS | bubnmnoreka [JOK
MIPOBOJHUKA OT €ro JJIMHBI, TUIOMAINA https://m.edsoo.ru/ff0aa738
MONIEPEYHOTO CeYeHUs U MaTepuaa”
3aBUCHUMOCTH CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma i1 ydacTka bubmmorexa [JOK
P ' Ay https://m.edsoo.ru/ff0aa44a
1enu
JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH CUIIBI
46 TOKa, U €ro 4epe3 pe3sucTop, oT 1 bubmmorexa TIOK
> AT pe3 P P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIIEHUS pe3UcTOpa 1
HarpsKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U TapAILIEIBHOE
COETMHEHUS TIPOBOIHUKOB
JlaGopaTtopHas pabora "IIpoBepka
43 IIpaBuUJjia CJIOKEHUS HAIIPSHKEHUN IIPU | bubnuoteka [{IOK
[OCJE0BATENILHOM COEIUHEHUN ABYX https://m.edsoo.ru/ff0aaas58
pe3ucTopoB”
49 JlaGopaTopHnas padora "IIpoBepka 1 bubmuorexa [JOK

ImpaBujia JJis1 CUJIBI TOKaA IpU

https://m.edsoo.ru/ff0aadle




napauic/ibHOM COCAUHCHUN

pe3ucTopoB”
Pemienue 3a1ay Ha npUMEHEHHE
50 3axoHa OMa IUIg pa3InuyHOro bubnmorexa LOK
p https://m.edsoo.ru/ff0aat8a
COCTMHEHMSI TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTH AIEKTPUUECKOTO bubnuorexa [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "Ornpezenenue
52 a00TBI ¥ MOILHOCTH YJIEKTPUUECKOrO buGnnorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUYECKUe e U MOTPeOnuTenn
53 AICKTPUUCCKOM SHEPTHUHU B OBIT bubmoreia HOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJBHOM paboTe
10 TeMe "DJIEKTPUUECKHE 3aps/bl.
54 3apsKeHHbIE Tella U UX bubmmorexa [TOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoJiecTBU. [locTOsTHHBIN
ANEKTPUUECKUH TOK"
KonTponbnas pabota mo teme
"DneKTpruUecKue 3apsabl.
55 3apsKeHHbIE Tela U UX bubmorexa [TOK
p . . https://m.edsoo.ru/ff0abea8
B3auMoiecTBus. [1oCTOSHHBIN
AIIEKTPUYECKUI TOK"
56 [TocTosIHHBIC MarHUTBI, UX
B3aUMOJICHCTBUE
57 VYpoxk-uccnenosanue "N3yuenue bubnuotexa [JOK
MOJIEH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarunuTtHoe nojie. MaraHuTHoe 1mosie bubnuotexa [JOK




3eMiId U €ro 3HaYeHUE IS JKU3HU Ha
3emiie

https://m.edsoo.ru/ff0acOba

59

OmneiT Opcrena. MarautHoe nose
3JIEKTPUUYECKOr0 TOKa MarHuTHoe
10JI€ KaTyIIKU C TOKOM

but6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne >eKTPOMarHiToB B
texHuke. JlabopaTtopHas padota
"N3y4yeHue neiicTBUsI MarHUTHOTO
T10JIsl HA IPOBOJIHUK C TOKOM"

0.5

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

61

ONeKTpOoABUTaTENb TOCTOSIHHOTO
Toka. Mcronb3oBanue
IJEKTPOABUraTeNIe B TEXHUUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHcTpynpoBaHUE U U3yUEHHE
paboThI AJIeKTpoABUTATENS "

but6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢

62

Omnbiter @apazesi. 3akoH
ANEKTPOMAarHUTHOW UHAYKIHH.
IIpaBuno Jlenna

63

Dnekrporereparop. CrnocoOsl
MIOJIYYEHUS DIIEKTPUUECKOU DHEPIUM.
DNIEeKTPOCTAHIUHU Ha
BO306HOBH§IGMBIX UCTOYHHKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIIeKTPUIECKHE U
MarHuTHBIC sIBJICHUS"

65

KonrtponbHas pabota o teme

bu6nuoreka [JOK




"DJIeKTpUUECKUE U MAaTrHUTHbIE

https://m.edsoo.ru/ff0acb14

sBeHUA"

66 PesepBHblii ypok. Pabota ¢ TekcTtamu | bubmuoteka [{IOK
o TeMe "TernnoBbie sABiIeHUS" https://m.edsoo.ru/ff0accSe
PesepBHbIii ypok. PaboTa ¢ Tekctamu

67 no Teme "[locTostHHBIIM 1 bubmorexa ITOK

N " https://m.edsoo.ru/ff0acdc6

3JIEKTPUYECKUI TOK

68 PesepBHEIit ypok. Paborta ¢ TekcTamu 1
1o TeMe "MarHuTHbIe sIBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME




9 KUIIACC

KoanuectBo yacos JIEKTPOHHBbIE
Ne Hara uudposbie
Tema ypoxka Konrpoiasbnsie | IlpakTHyeckn
n/n Bceero u3ydyeHus | oOpa3oBaTe/ibHbIe
padoThI e padoTnbl
pecypchl

) MexaHnueckoe JBHKEHUE. 1
MarepuasibHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD ) bubnuoreka [JOK
MEXaHHUYECKOI'0 JIBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsAMOSIMHENHOE 1 bubnuoreka [IOK
JBWKECHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsAMOSIMHETHOE

4 nBkeHue. CpenHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonHENHOE PaBHOYCKOPEHHOE 1 bubnmoreka [JOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHMUSI. 1
I'paduk cxopoctu
JlaGopartopHas pabota "OnpezneneHue

7 YCKOpEHHS Tena npu ) | bubnuoreka [JOK
PaBHOYCKOPEHHOM JIBUXEHHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miockoctn"

2 CBobopanoe naaenue tei. OnbITh i
lanunes

9 PaBHOMEpHOE JBHKEHUE TI0 1 bu6mmoreka [JOK
oKkpyxHocTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael76




oOpamienus. Jluneiinas u yriaosas
CKOPOCTH

10 L{eHTpOoCTpEMUTENBEHOE YCKOPEHHE
1 [Iepsriii 3akon HetoTona. Bextop bubmuorexa [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHOelicTBYIOIIAsA crta https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon HproToHa. bubnuoreka [IOK
Cynepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOoHa https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [IOK
15 Cuna ynpyroctH. akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agaud mo reme «Curna
YOPYTOCTH»
17 JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
YKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cra Tpeis https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme «Cuna bu6mmoreka [{OK
TPEHUSDY https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabota "Ornpeznenenue bubnuoreka [JOK
20
KOX(PPUITUEHTA TPSHHUSI CKOJbKCHUS" https://m.edsoo.ru/ff0af8be
Pewienue 3agau no teme "3akoHbI
21 Hprotona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
. yupy ) https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuna TSKeCTH U 3aKOH BCEMHPHOTO bubmuoreka [JOK




TATOTEHHSA. Y CKOPEHHE CBOOOIHOTO
HaJeHUs

https://m.edsoo.ru/ff0af044

VYpok-koHpepenmus "JIBuxeHue ten

23 BOKPYT I'PaBUTALlMOHHOTO LEHTPA
(Conneunas cuctema). ['amakTuku"
Pemenue 3amau mo reme "Cuna
24 TSYKECTU U 3aKOH BCEMUPHOTO bubmmorexa LIOK
" P https://m.edsoo.ru/ff0af5{8
TATOTCHHSI

75 [IepBas kocMHuueckas CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepuaIbHOW TOYKHU.

2% AOGComIOTHO TBEPAOE TEIO. bubnmnoreka [JOK
PaBHOBecue TBEpIOTO TENA € https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OCBIO BPALLCHUS

27 MowmenT cuisl. LlenTp Tsxectn

" bu6mmoreka [JOK
Pemenue 3agau no reme "MomeHT

28 " https://m.edsoo.ru/ff0b02b
cuibl. LleHTp TskecTH 4
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo bubnmoreka [JOK

29 TeMe "MexaHn4eCcKoe JIBIKCHHE. https://m.edsoo.ru/ff0b040
Bzaumopeiictue ten" 8
KonTponbHas pabota mo teme

30 "MexaHN4eCcKOe IBIKEHUE bubmmorexa [IOK

o " ' https://m.edsoo.ru/ff0b06ec
Bzaumopeictue Ten
Nmmynbse Tena. Mmnynsc cuiibl. 3aKoH
31 COXPAHEHUS UMITYJIbCA. YIIPYTO€ U bubmmorexa [JOK
p Y o py https://m.edsoo.ru/ff0b07fa
HEYNpPyroe B3auMOJICHCTBUE
32 Pemenue 3agay mo reMme "3akoH bu6mmoreka [JOK




COXpPaHEHHUs uMIryJbca'

https://m.edsoo.ru/ff0b096¢

Ypok-koH(pepeHnius "PeakTruBHOE

33
JBUJKEHHE B IPUPOJIE U TEXHUKE"
bu6mmoreka [{OK
34 M 0
CXAMUHACCRAA paboTa H MOTIHOCTR https://m.edsoo.ru/ff0b0a84
bu6mmoreka [IOK
Pabota cutbl TSKECTH, CHITBI
35 https://m.edsoo.ru/ffOb0db
YIPYTOCTH U CUJIbI TPEHUS g
JlaboparopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH Tella 10
TOPU30HTAIILHON TTOBEPXHOCTHY
37 CBs13b 9HEPrUH U pabOTHI.
[ToreHuumanbHas sHEpPrust
13 Kunernueckas sneprus. Teopema o bu6mmoreka [JOK
KUHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHKE
40 JlabopaTtopHas pabota «3yuenue bubnmoreka [JOK
3aK0HA COXPAaHEHUsS DHEPTUM» https://m.edsoo.ru/ffOb12fe
bu6mmoreka [IOK
KonebaTtenbHoe NBUXKEHUE U €TO
41 https://m.edsoo.ru/ff0b185
XapaKTePUCTUKHU 2
4 3aryxaromue KoneOaHusl. bu6mmoreka [IOK
Brinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryecKkuil U NpyKUHHBIN
MasiITHUKH
44 VYpok-uccienoBanue «3aBUCUMOCTh bubnuorexa [JOK




nepuoaa KojaebaHui OT KECTKOCTH
NPYKUHBI U MAacChl TPy3a»

https://m.edsoo.ru/ff0b197a

45

[IpeBpatienre 3HEpruu Npu
MEXaHHUYECKUX KOJIeOaHUIX

46

JlabopaTtopHas pabota «OmpeneneHue
4acTOThI U IEpUoAa KojaeOaHui
NPYKUHHOTO MasTHUKa

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

47

JlabopaTtopnas pabota «IIpoBepka
HE3aBUCHMOCTH NIEPUOJIa KOJIeOaHMit
rpysa, HOABELICHHOIO K HUTH, OT
MAacCBhI Tpy3a»

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

48

Mexaunueckue BoaHbI. CBOWCTBA
MEXaHM4eCKUX BOJIH. [IpononbHbIE U
MIOIIEPEYHBIE BOJHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koH(pepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMnyeckue BOJIHBI"

50

3Byk. Pacripoctpanenue u oTpaxkeHue
3BYyKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

['poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

53

Ypok-koHpepeHnus "YIbTpa3ByK U
uH(pa3ByK B IPUPOJIE U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "3aKOHbI COXPAHEHUS.

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0




MexaHu4ecKkHe KojacOaHus ¥ BOJIHBI"

KonTtponbhas pabota no teme

55 "3aKkoHBI COXpaHEeHMsI. MeXaHnyeckue
KoJie0aHus U BOJTHBI"
DNeKTPOMarHuTHOE TOJIe. bubnuoreka [IOK
56
DNEeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koHpepenuus "llkana
53 ANEKTPOMATrHUTHBIX BOJIH. bubnuoreka [JOK
Hcnonp3oBanue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBSI3H"
Ypok-uccnenosanue "Mzyuenue
. bu6mmoreka [JOK
59 CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6c
MOMOIIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1ay Ha onpeeneHye
60 YaCTOThI U JJIMHBI JIEKTPOMArHUTHOMN
BOJIHBI
DneKTpoMarHuTHas IpUpoja CBETa. bubmuoreka [JOK
61 Ckopoctb cBeTa. BonHoBble cBOiicTBa https://m.edsoo.ru/ff0b31d
CBETa 0
Ucrounuku cBera. [IpsmonuneitHoe bubnunoreka [JOK
62 pacrpocTpaHeHue CBeTa. 3aTMEHUs https://m.edsoo.ru/ff0b365
CouHia u JIyHsl 8
3aKOH OTpa)XeHMsI CBETA. 3epKaja.
Bbu6mmoreka [JOK
63 Pemenue 3anay Ha IpUMEHEHNE

3aKOHa OTpaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4




HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH

bu6mmoreka [IOK

64
MPENOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubamorexa [OK
yp https://m.edsoo.ru/ff0b3cSc
OTpPaXEHUS B ONTHUYECKUX CBETOBOAAX
JlabopaTtopHas pabota "HccnenoBanue
66 3aBHCHMOCTH YTIJIa IPEJIOMIICHHS
CBETOBOTO JIyua OT yIJIa MMaJIeHUus Ha
rpanuue "Bo3gyx-crekino"
VYpok-koupepennus "Mcnonp3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3B"
bu6mmoreka [IOK
68 JIunzel. OnTHYecKast Cujia JIMH3BI
https://m.edsoo.ru/ff0b3{2¢c
bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHnil B THH3AX
P P https://m.edsoo.ru/ff0b444a
JlabGopaTtopHas pabota "Onpenenenue bubnmoreka [JOK
70 (OKYCHOTO pPacCTOSIHUS U ONITHYECKOM https://m.edsoo.ru/ff0b420
CHJIBI COOMPAFOIIEH JIUH3BI" 6
71 Ypok-koupepenius "OnTuyeckue bubnmnoreka [JOK
JUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
bu6mmoreka [JOK
72 I'na3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b468
4
7 VYpoxk-koupepennus "Jled ekt
3penust. Kak coxpanuts 3peHue”
74 Pa3znosxenue Genoro cBeTa B CIEKTP. bubnuorexa [JOK

Oneitel Herorona. Crioxenne

https://m.edsoo.ru/ff0c0f4c




CIICKTpPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBCTa

JlabopaTtopHas pabota "OTMBITHI 11O
pa3IoKEHHIO OEIOTO CBETa B CIIEKTP U

bu6mmoreka [JOK

75 oc 10 I[BETA MPEAMETO
BOCHPIATHIO UBETA HPCAMETOB HpH HX https://m.edsoo.ru/ff0c0e2a
HaAOI0IEHUH Yepe3 [IBETOBHIE
buabTpH"
VYpok-npaktukym "BoiHoBbIe
76 CBOICTBA CBETA: JUCIIEPCHUSI,
uHTephepeHuus u qudpaxus’”
77 Omneitel Pe3epdopa u muianerapHas bubnmoreka [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Mogens atoma bopa
Hcnyckanue u noriouieHue cBera
79 aromoM. KBantbl. JIuneituarsie bubmorexa HOK
' ) https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 VYpoxk-npaktukym "Habmonenue bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTH U €€ BHIBI bubmorera [JOK
A g https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sapa. Hyknonnas bubnuorexa [JOK
MO/JIE]Ib https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE peBpalIeHUsI. bubnmoreka [JOK
M3oTormbl https://m.edsoo.ru/ff0clal4
Pewienue 3amau o reme: bubnmoreka [JOK
84 '
"PaanoakTUBHBIE TPEBpALLICHUS' https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nmonypacnana




VYpok-koHpepenuus "PagroakTuBHbIC

bu6mmoreka [JOK

86 W3JIYYCeHUS B IIPUPOJIE, MEIUIIHNHE,
Y " PHPOA A https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakuuu. 3aKOHBI
87 COX paHeHI/I:I)H 3apsAa0BOr0 U MacCOBOTO bubmmorexa LOK
p P https://m.edsoo.ru/ff0c1c58
yucen
28 OHeprus CBs3U aTOMHBIX sA1ep. CBs3b bubnmoreka [JOK
MAacCChI U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemrenue 3amau o reme "Snepueie
peakmun"
Peakuuu cuHTtesa u neneHus saep. bubnuoreka [JOK
90 n
Ucrounnku sueprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-kouhepennus "AnepHas
91 JHepreTuka. JlencTeus
PaAMOAKTUBHBIX M3TYyUYE€HUN Ha KUBbIE
OpraHu3msl"
[ToaroroBka Kk KOHTPOJILHOU paboTe Mo
9 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnuoreka [JOK
ONEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBeHus"
KonTponbHas pabota no teme
93 "INEeKTPOMarHuTHOE TOJIE.
DIIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBsie siBieHus"
[ToBTOpEeHME, 060OIICHHE.
94 JlaGopaTopHbie pabOTHI 1O KypC bubmorexa HOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a
B3aumopeiictBue ten
95 [ToBTOpenue, o6obmenue. Pemenue bubnuorexa [JOK




pacyeTHBIX U KAYECTBEHHBIX 33a4 [0
teme "TeroBsie npoiecch”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, 0600mIeHNE. Permenune

96 ACUETHBIX U KaueCTBEHHEIX 3a/1ay 110 1 bubnmorexa LHOK
p g . https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TemnoBeIx aBurateaei"
[ToBTOpenue, 00o0menue. Pemenne
97 ACUETHBIX M KaueCTBEHHEIX 3a]1a4 I10 1 buGnnorexa LIOK
p A https://m.eds0o.ru/ff0c2b30
teme "KIIJ] anekrpoycrtaHoBOK"
[ToBTOpenue, oboOIICHNE.
98 JIaGopaTopHble PabdOTEHI IO KYPC 1 1 Eubmiorexa LOK
| paTop p ypey https://m.edsoo.ru/ff0c2¢52
CseroBbIe BIcHUS"
[ToBTOpenue, o6o0meHue. Padora c
99 TEKCTAMU 110 TeMeE "3aKOHBI 1 Bubmorexa IOK
. https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora ¢
100 texcramu 1o teme "Konebanus u 1 Bubmorexa IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubmmorexka [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenwue, 0600meHue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHToBasg u 1
snepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






