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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUN K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM ypOBHE OCHOBHOMU
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PAMOTHOCTU OOYYalOIIMXCS W OpraHu3aluio H3ydeHus (U3UKH Ha
NeSITeIbHOCTHONH ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUs.
[Iporpamma 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiieHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOTO COJEpKaHUus U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIONINM ISl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MperoCcTaBisgeT HauOojee sCHble O0pas3lbpl MPUMEHEHHS HAy4HOIO0 MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOINUMU
KOMIIETEHTHOCTSIMU, XapaKTePHU3YIOIIMMHU €CTECTBEHHO-HAYUHYIO IPaMOTHOCTb:!
® HAy4YHO OOBSACHATH SIBIICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPHpPETUPOBATH JaHHBIE U HCIOJNH30BATh HAy4yHBIE OKAa3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIIUX OCHOBHBIE 0011€00pa3oBaTENbHbIE POrPAMMBL,
yTBepxkI€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HaydHOMY H3yYEHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJleé TMO3HaHHA U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu ¥ QyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;



e (QopmupoBaHuE NPEICTABICHUN O pOIH (PU3UKU IJI1 PAa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JESITEIbBHOCTH, CBSI3aHHOM ¢ (PU3MKOI, TOArOTOBKA K AalibHEHIIEMY 00YYEHHIO B 3TOM
HarpaBJICHUH.
JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3UYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
busznyecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHEC YyMCHUW HAOMIOJATh MNPHUPOJHBIC SBICHUS ¥  BBITIOJHATH  OIBITHI,
nabopaTtopHble PaOOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
WU3MEPUTEIIBHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHIKCHHSX (M3HMKH, aHAIW3 M KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;
® 3HAKOMCTBO cO cdepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro 0OpazoBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4UTellb JAelaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboOT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKE.



COJAEPKAHUE ObYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHBL. W3mepenue ¢uznueckux BeauMuuH. DU3MYEcKUe NPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHMII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEpKE THUIOTe3, OObACHEHHE HalmromaemMoro sBieHus. OmnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpubOpsl U IpoUeaAypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEI.
5. HsmepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4uKa

TEMIEPATypHI.
6. IlpoBeneHue wuccieqoBaHUS IO TMPOBEPKE THUMOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JIBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, auddysus. BzanmonelicTBHe dYacTHIl BEIIECTBA: MPUTSHKEHHE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPMIBIX
(KpHCTAUTMYECKUX) Tel. B3anMMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBH)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmoeHue MexaHu4ecKoro JBUKECHHs Teja.

2. H3mepeHue CKOPOCTH NPSIMOJUHEUHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpezneneHue cpelHEd CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapUKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbITEl, AEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTshKeHUs (Aedopmariuu) mpyXKMHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIECHUS U yBETMYEHUsI laBieHus. [laBieHue rasza. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmaronecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro MJaBieHHS OT BBICOTHI HaJd YypoBHeM Mops. [lpubopsl mist u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

[lepenava naBieHUs )KUIKOCTHIO U Ta30M.
Coo0maronyecs: CoCy/Isbl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHus TeN: IUIABaHUE WIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BbITAJKUBAIOMIEH CHIIbI, JIEUCTBYIOIIEH Ha TeJO, MOTPYyKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YAaCTH Tella U OT IIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas padora. MOIIHOCTb.

[IpocTele MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCThb. lIpaBuino paBHOBecus

pplyara.

[Ipumenenue npaBuiia paBHOBECUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KHH IMPOCTBIX MCXAHU3MOB. HpOCTHe MCXaHU3MBbI B 6BITy U TCXHUKCE.
MexaHuueckas OHCPI'us. Kunernueckas wu MNOTCHIHAJIbHAsA OJOHCPIHA. HpeBpaIueHHe

OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
1. Ompenenenue paOOThl CHJIBI TPEHHs NpPU PaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.
8 KUIACC

Pa3znea 6. TensioBbIe SIBJIEHH.

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanwuIIpHbIE sBIeHUs. TeroBoe
pacUIMpeHne U CKaTue.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JABW)KEHHUS YacCTHLL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIulonepenadya u

COBCPHICHUC paGOTBI. BI/II[BI TCILIoNCpCaayn: TCIJIOMPOBOJHOCTh, KOHBCKIN A, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHMIKEHUS.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TenioBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
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. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
= O

. HaOmroieume kureHus.

=
N

. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.

13. Mojenu TemIOBBIX ABUTaTeNei.

Jlabopamopuvie pabomol u onvimol.

1. OnbITeI O 0OHAPYKEHUIO JEHUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHHUS.
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6. IlpoBepka THMNOTE3bl JMHEWMHOW 3aBUCUMOCTH [UJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaGmoneHue m3MeHEHHs BHYTPEHHEW SHEPrHM Tela B pe3ysibTaTe TeIIonepeadd u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEIJIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. MccnenoBaHue npouecca uCrapeHusl.
12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIbJA.
Pazgen 7. diiekTpuyeckre 1 MarHUTHbIE SIBJICHUSA.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTB CHIIBI B3aUMOJEWCTBUS 3apSKEHHBIX T€1 OT BEJINYUHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHbIM 3iieKTpuueckuil 3apsin. CrtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIVIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOrOo TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa AeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEIl.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMIPAKCHUSA BOJIBTMCTPOM.

=
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. PeoctaTt 1 MmarasuH conpoTUBIECHUI.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOXKHOCTH Pa3/I€JICHU ITOJIFOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnpiTel Dapanes.

. 3aBUCUMOCTb HampaBJIE€HUs] HHAYKIIMOHHOTO TOKA OT YCJIIOBUIM €ro BO3HUKHOBEHUS.
. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
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ua b WN B



Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDIEKTPUKHU.

COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH MpPU IOCIENOBATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIETO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIAEMON Ha pE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaMpsHKeHUS
Ha HEu.

13. Onpenenenue KIIJ| narpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3y4yeHre MAarHuTHOTO IIOJIS TOCTOSHHBIX MAarHUTOB NpU HUX OOBEAMHEHUU U
pa3JesieHuu.

ok wnNRE

16. HccnenoBanue NEMCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. N3ydeHne neicTBUs MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMXkeHue. HepaBHoOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOE npsiMonuHelHoe aBrkenrne. CBoOoHoe mageHne. OmbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBebrit 3akoH HproToHa. Bropoit 3akon Herotona. Tperuit 3akoH Herotona. ITpuHimn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUjla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenue 1uaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3meHenue umnysbca. MmMmynbc cuibl. 3aKOH COXPAHEHHS HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas dHeprus cxxaroi npyxxuHsl. Kunertndeckas sHeprusi. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHn4ecKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUU IBMXKEHUSI OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO JIBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHune MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHETa (PU3UKH.
3aBUCUMOCTh YCKOPEHHMS T€JIa OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmroneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEJl.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBHH.

14. HaGmroieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyHnpoBaHue TpakTa Juisl pa3roOHa W JAJbHEHIIEro paBHOMEPHOIO ABM)KEHHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTU CKOJBKEHHUS OpycKa MM JIBUXKEHHUs IapHKa I10
HAaKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tella MpPU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTtesbl: €CIM TPU PABHOYCKOPEHHOM [JBIKEHHUU O€3 HaudalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEeN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOIBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMImTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
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Habmonenune xonebanuil Tea noJ 1€HCTBUEM CHIIBI TSDKECTH M CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripoctpaneHye npoJ0IbHBIX U MIONIEPEYHBIX BOJIH (HA MOJIEINN).

HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasTHHKA.
OnpezneneHue 4acTOThl U Meproja KojaeOaHUi IPYKUHHOIO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH MEpuoJia KoyieOaHWH MOJBEIIEHHOTO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NPY>KMHHOIO MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Mepuojia KojeOaHUil rpys3a, MOJABEHIEHHOTO K HHUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA JIEKTPOMArHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUJIBLHOTO TCJ'IC(I)OH&.

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyueBast monmens cBera. Mcrounuku cBeta. [IpsimonmHelHOE pacmpoCTpaHEHHE CBETa.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3aKOH OTpa)XE€HUsI CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenominenue ceera.

OnTuyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Mpuntun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rnasa.

11. Pa3nosxxenue 6enoro cBeTa B CIEKTP.

12. [Tomyuenue 6e10ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH yIJIa OTPAKEHHs CBETOBOIO JIy4a OT yIjla NaJeHHs.
N3y4yeHne xapakTepuCTHK N300pa)KeHUs IIPEMETa B INIOCKOM 3€pKalle.

Hccnenosanue 3aBUCMMOCTH yIUIa NPEJIOMIIEHHS CBETOBOIO JIyda OT YIJa IaJeHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB IPU UX HAOIIOAEHUM Yepe3 LBETOBBIC
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOEHHME aTOMHOIO Sapa.
Hyknonnass mopens aromuoro siapa. W3orombel. PapnoaktuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJiep.

SAnepHbie peakiy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHBIX saep. CBsi3b Maccel M dHepruu. Peaknuu cuHTe3a W AeneHus snuep. VcrouHwku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUSA pagMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CnekTpbl U3TyYEHHS U TTOTJIONIEHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CnexTp BoaOpo/a.

Habmronenue TpekoB B kamepe BumbcoHa.

PaboTa cuéTrunka HOHU3UPYIONTUX U3TyUECHUH.

Perucrpanus u3inydeHus NpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHE HSHEPrHMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. HMsmepenue pagunoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH IS CUCTeMaTH3alluh |
000011IeHUsT TPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUHU
BCEro Kypca (pU3MKH, a TaKKe sl MOArOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY SK3aMEHY 10
busuKe st 00yJaroIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATUM3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3ynbTaToB oOyueHus, dbopmupyercs
€CTECTBEHHOHAYYHASITPAMOTHOCTh: OCBOGHHE HAy4YHBIX METOJOB HCCIEAOBAaHUS SBICHUN
NPUPOABI W TEXHHWKHU, OBJIAJICHUEC YMCHUSIMH OOBSICHATh (DU3MUCCKUEC SIBJICHUS, MPUMEHSISA
NOJTy4YECHHBIC 3HAHUS, PEeIIaTh 3aJ1a4d, B TOM YHCJIE KAaUeCTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00yYarOLIUECs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX MM MPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIOJIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAMOOJEEe BaXKHBIX JIOCTIKCHUN COBPEMECHHBIX TEXHOJIOTHH,
HaIpUMep, TMPAKTUYECKOTO WCIOIB30BAaHUS PA3UYHBIX HCTOYHUKOB DJHEPTUUM HA OCHOBE
3aKOHA MPEBPAIICHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUJIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3MKUM Ha YpPOBHE OCHOBHOrOo 00IIero o0Opa3oBaHMsS HAaNpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarorierocst Oynyt c(hOpMUpPOBaHBI CIEYIOIINE TNYHOCTHBIE PE3YyIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

— MpOSBICHHE UHTEPECAa K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hru3nyeckoi
HayKu;

— IICHHOCTHOE OTHOILIEHHE K JOCTIKEHUSIM POCCHICKUX YUEHBIX --(PH3HKOB;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY y4YacTHIO B OOCYXJIEHUH OOIIECTBEHHO3HAYUMBIXH ITUYECKHX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

— OCO3HAHHE BAXHOCTU MOPAJIBbHO--3TUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

— BOCHPUATHE ICTETHYECKUX KA4eCTB (HPM3MUYECKON HAyKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIISIIOLIEH KYJIbTYpBI,

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

— OCO3HaHME LIEHHOCTHU 0e30macHoro odbpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJI 0O€30MIaCHOTO TOBEACHUS Ha TPAaHCHOpPTE, Ha JOporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 00OPYI0BaHUEM B IOMAIIHUX YCIOBUSIX;

— cOopMUPOBAHHOCThH HaBbIKA pe(yieKCHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyA0BOro BOCIIUTAHUSA:

— aKTUBHOE yYacTHE B PEIIEHUM MPaKTHUYECKUX 33/1a4 (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HaIpaBIIEHHOCTH,
TpeOYIOIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

— UHTEpeC K MPAKTUYECKOMY U3yYEHHIO NMPO(ecCcHii, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrMYeCKOro BOCIIUTAHMS:

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM [Js pelieHus 3a7ady B O0JIACTH
OKpY’Karolen cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

— 0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) ajanTannu K U3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJHEHUHM HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESTEIBbHOCTD;

— noTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUU, B TOM uucie (OpMYIHPOBATH HJIEH,
MTOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;



® — OCO3HaHHE JCPHUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUM;

® — CTPpEMIICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBA3U ITPHUPOIEL, O6H_ICCTB3 U 3KOHOMMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/IBI/II-ICCKI/IX 3HaHHfI;

e — OIICHKAa CBOMX JEWCTBUH C YYETOM BIIMSHUS Ha OKPYKAIOILYIO Cpeny, BO3MOYKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHBI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCaIbHbIC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble Jornyeckue geiicTBUS:

BBISBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN );
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MIPOTHUBOPEUYHS B PAacCCMATPUBACMBIX (DaKTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSAIINXCS K (DU3UICCKUM SIBIICHUSIM;

BBISBJISITh NPUYHHHO--CJICICTBEHHBIC CBS3M INMPU H3yYCHUH (PU3UUICCKUX SBICHUA W
MPOIIECCOB, JIeNaTh BBIBOJABI C WCIIOJIH30BAHUEM JICAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJTFOUCHUHN, BBIIBUTATH TUIIOTE3BI O B3aUMOCBSI3X (PM3NICCKUX BEITUYNH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHoco0 pemieHus ydeOHOW  (u3myueckod 3amgauu
(cpaBHEHUE HECKOJIBKUX BApHAHTOB PEIICHHUS, BBHIOOP HamMOOJee MOIXOJAIICTO C
y4€TOM CaMOCTOSATEIHHO BBIICTIEHHBIX KPUTEPHUER).

Ba3zoBbIe nccienoBaTenLCKHe 1eliCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY OIBIT, HECI0XHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NUECKOTO SIBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh 0000IIEHHST ©  BBIBOABI 1O  pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (U3UUECKUX MPOIIECCOB, a TAKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IMpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;



CaMOCTOSITENIFHO BBIOMPATh ONTHMalbHYIO (hOopMy TpencTaBiIcHHs HHPOpPMAUU WU
WLTIOCTPUPOBATh pelIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XoJe OOCyXIeHHMsS Yy4eOHOTO Marepuana, pe3ylbTaToB JabopaTOpHBIX padOT H
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIC Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIIeHNS;
CONOCTABIIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYTUX YYacCTHHKOB JHAajora,
OOHApYKMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TIPENCTABIATH  PE3YJAbTAaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IPY PEIICHUU KOHKPETHOH (pr3ndeckoii mpoosiemMbl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU3O0BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpeNesIsiTh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTrash KA4eCTBEHHOTO pe3yJbTaTra MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHMBATh KAueCTBO CBOETO BKJI3Aa B OOMUI TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PEIICHUS
(bu3nyecKuX 3HaAHMI;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIICIOBAaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHHUS (HEJOCTMDXKEHUS) pe3yabTaTOB JIEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (HU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeloBeKa B XOJ€ CIOpa WM JTUCKYCCUU Ha HAYYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HAaBaTh CBOE MpaBO Ha OIMIMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad WiId B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCTOJIb30BaTh TOHATHS: (PU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJElb, TUIIOTE3a, €IUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSIHMSI BelIecTBa (TBEpIOE, >KHAKOE, Ta3000pa3HOE), MEXAHHUYECKOE
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnuyath sBieHus (Iudy3us, TEIUIOBOE IBUKEHUE YacTUI] BEIIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJICIHCTBUE TeEll, PABHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChIO BpalleHMs, Iepefada JAaBleHUs TBEPIbIMU
TEJIaMH, KUAKOCTAMHU U razaMu, aTMoc(epHOe JaBjieHHE, IIJIaBaHUE TEeJl, IPEeBpalleHus
MEXaHUYECKOM SHEpIrun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOIMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (PH3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXUBOM NPUPOAE, NEHUCTBHUE CUIIBI TPEHUS B NPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS HA JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, NyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHHs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Tas3a), BBITAJIKMBAIOLIAs CHJIA, MeXaHW4eckas palora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAIbHAsl SHEPrHsi), NPy OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUECHHUS U €IUHULIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POPMYyIbI, CBA3BIBAIONIME JaHHYIO (QU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(U3UUECKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBa TeJs, (pU3MYECKHe SBICHHUS M MPOLECCHl, HCIOJb3Ys
IpaBuUJia CIOKEHUsI cuil (BOJb OAHOM MpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OO0BSACHATh (U3WYECKUE SBJICHMS, IMPOLECChl M CBOWCTBAa TEJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABJIATh NPUUYMHHO-
-CJIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBoOiicTBa (U3MYECKUX SBJIEHUM, (U3MUECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agayd B 1-2 J1eicTBHA, HCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJayuu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPU3UYECKHE BEIUYMHBI B (POPMYINIBI U



MPOBOAMTH PAacuéThl, HAXOIUTh CIPABOYHBIC NaHHbIC, HEOOXOAMMBIC IJISI PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3UYECKON BEIMUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3HYECKHX
METOJI0OB, B OIMCAHMM MCCIEAOBAaHUS BBIACIATH IMPOBEPSIEMOE IPEANIONIOKEHHUE
(runotesy), pas3idyaTb U HWHTEPIPETHPOBATH MOJYUEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten: (GopMyaHpoBaTH MPOBEpPAEMbIE MPEANONIOKEHHS, COOMpaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C HMCIOJIB30BAaHUEM AHAJOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCOIFOTHON MOTPEUTHOCTH U3MEPECHHIA,
MPOBOAMTH MCCIIEOBAHHE 3aBUCHUMOCTH OJHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHMS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAIn
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YJJIMHEHMS MPYKUHBI, BHITAIKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tela, OT IIyOMHBI, HA KOTOPYIO MOTPYXKEHO TeJo,
YCIIOBHU TIJIaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEHUs], cenys MPeUIOKEHHOMY IUTaHy, (PUKCHPOBATh PE3yJIbTATHI MOTyYCHHOU
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOIMIl M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (IUIOTHOCTh BEIIECTBA
KUAKOCTU W TBEPAOrOo Tela, CHJIA TPEHUS CKOJNBXKEHHUS, JIaBJIEHUE BO3/AYyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIas Ha MOTPYKEHHOE B KHUJAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys MpPeasioKEeHHON
UHCTPYKLMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEIIMYUHBI;

coOnrofarh TMpaBuja TEXHUKM 0Oe30MacHOCTH Mpu  paboTe ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NpUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYyIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpOM Ha HX ONMCAaHHA (B TOM 4MCIE: MOAIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUIM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCHOJB3Ysl 3HaHHUS O CBOMCTBaX (PU3MYECKUX SBJICHUM M HEOOXOIUMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMEpax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpaIleHud C NpUOOpaMU U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSi M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKalollleil cpee;



OCYIIECTBIISATh OTOOpP HMCTOYHHMKOB HWH(poOpMmaruu B HHTEepHETE B COOTBETCTBUU C
3aJIaHHBIM TTOMCKOBBIM 3aIlPOCOM, Ha OCHOBE UMEIOIINUXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIIEISATH HH()OPMAIINIO, KOTOPAS SBISETCS IPOTUBOPECUNBOMA
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

WCITOJIH30BaTh MPHU BBITIOJHEHUN YYCOHBIX 3a/IaHUI HAYYHO--TIONYJISIPHYIO JIUTEPATypy
(UBHYECKOTO COJEpXKAHUS, CIPABOYHBIC MAaTEepUANIbI, pPEcypchl ceTu HHTepHeT,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpazoBaHus WHOOpPMAIUU U3
OJIHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU (GU3HYECKOTO COJEP)KAHMS, B TOM YHUCIIE IMyOJMYHO JIeaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB WIN YYeOHBIX HCCIEIOBAHUMN, TPU ATOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKIATh BBICTYIIJICHUE MPE3EHTAIUEH;

IIPYU BBIMIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenessaTh 00S3aHHOCTH B
Ipynme B COOTBETCTBHH C MTOCTABIEHHBIMH 33/1a4aMU, CICAUThH 32 BBIIOJIHEHHUEM IUIaHa
JNEHCTBUH, aJeKBAaTHO OICHWUBATh COOCTBCHHBIA BKJIAA B JEATCIBHOCTH T'PYIIIIBI,
BBICTpAauBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAFOIINX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

MCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIIICHHBIA U HEHACHIIIEHHBIH Map, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA SJIEKTPUUECKUN TOK, MarHUTHOE
oJIe;

paznuuath SBJeHUs (TETUIOBOE pAaCUIMpPEeHHE M CXKaThe, TeIUIornepenaya, TEIIOBOe
paBHOBECHE, CMayuMBaHHWE, KaNWUIAPHbIE SBJICHUS, MCHApPEHHE, KOHJEHCAIMS,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJIEUCTBUE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINKUCAHUI0 MX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3NYECKUX SBICHUI B OKpYXKaIOIIEM MHpE, B
TOM 4Hciie (u3nueckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIIEHUS B NPUPOAE, KPUCTAUIbl B Mpupoje, uzinydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SBIIEHUS B aTMocdepe, dICKTPUYECTBO IKUBBIX OpPTraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOoJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emIie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTMCHIBATh U3yUYCHHBIE CBOMCTBA TeN M (DU3UUYECKUE SBICHUS, UCTIONB3Yys (PU3UIECCKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, yJelbHAs TEIUIOTa TIUIABJICHMS, VYACIbHAas TeIoTa
napooOpa3oBaHus, yaelbHas TEIUIOTAa CTOPaHMsl TOIUIMBA, KOAI(P(GUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU



3apsif, cuja TOKa, OJJIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIEHHE TMPOBOJIHUKA,
yJIeIIbHOE COMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUUYECKOTO TOKA), IPU
OMKCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKHNA CMBICI HCIOJIB3YEMBIX BEIWYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEINUMH;

XapakTepu30BaTh CBOMCTBAa Teld, (PU3MUECKUE SBIEHUS M TPOLECCHl, HCIONb3Ys
OCHOBHBIC TIOJOKEHHUSI MOJEKYJISPHO--KHHETUYECKOW TEOPHHM CTPOCHHS BEIIECTBa,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHUS
SHEPTUH, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alHCHIBATH €T0
MaTeMaTHYECKOE BbIPAXKECHUE;

OO0BSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIui MPAaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISIT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a7add B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIME (PU3MYECKHME BEIWYMHBI: HAa OCHOBE aHajdW3a YCJIOBHS 3aJadd
3aMMCBhIBATh KPAaTKOE YCJIOBHUE, BBIABISATH HEAOCTATOK JAHHBIX JUISI PEUICHUS 3a/1a4H,
BbIOUpaTh 3aKOHBI U (GOPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh MMOJTYYCHHOE 3HaYeHHE (PU3NUECKON BEIIMUYUHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXHO pEIUTh NpPU TOMONIM (HU3UIECKUX
METOJIOB,  WCIOJNB3ysd  ONHCAaHWE  WCCIEAOBAaHUS,  BBIICIATH  MPOBEPSIEMOE
NPENOI0KEHNE, OICHWBATh TPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BBIBO/IBI,

MPOBOAMTH OMBITHI MO HAONIOIEHUIO (PU3UUYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwUIspHBbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIEPATyphl, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEBAHUS MPU U3IYYEHUU OT LIBETa
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl KHUIKOCTH M IUIOMAIN €€ TOBEPXHOCTH, OJJIEKTPH3AIMs Tel W
B3aMMOJICHCTBHE DIIEKTPUUYECKUX 3apsiIOB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YalIHM3alisl MATHUTHBIX MMOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA JJEKTPOMArHHWTa, CBONCTBA AIIEKTPOIABHTATEIS
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUs, CcOoOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpyJOBaHUS, OMHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBHITIOJHATH MPSMbIE WU3MEPEHUSI TeMIIepaTyphl, OTHOCUTEIHHONW BIAXKHOCTH BO3.yXa,
CWJIBI TOKA, HANpPSDKEHUS C KCIONh30BAaHHUEM aHAJOTOBBIX MPUOOPOB U JATUYUKOB
(GU3NYEeCKUX BEIWYUH, CPAaBHUBATh pPE3YJIbTAaThl M3MEPEHUH C YYETOM 3aJaHHOM
a0COTIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
WCTIOIB30BaHUEM TIPSMBIX W3MEPEHUH (3aBUCHMOCTH CONPOTHBIICHHS MPOBOAHHUKA OT
€ro JJIMHBI, IJIOLaId MOMEPEYHOro CEeUYeHHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
MIPOBOIHKKA, CHIIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS HA MPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOIHUKOB):



IUTAHUPOBATh UCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBINOJIHSITH W3MEPEHUS, CIeLys
NPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3y/IbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHUJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHBbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh W3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTh 3HAUCHNE BETUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPUHIUIBI JEHCTBHS W3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa MX ONHUCAHMs (B TOM YMCJE: CHUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
SHEPTUH, OJJIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJICKTPOMArHHUT, 3JIEKTPOABUTATEIh
MOCTOSTHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBAaX (PUM3MYECKHX SBICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh IPOCTbIE TEXHUYECKHWE YCTPONCTBA U U3MEPHUTEIbHBIE MPHUOOPHI MO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KHUIAKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BATEeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [PUBOAWTH TPHUMEPHl (HAXOAWTH HH(YOPMAIMIO O TMPHUMEpax) MPAKTUYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECredeHUs
0€30MacCHOCTH TpH OOpalleHud ¢ NpUdOpaMu M TEXHUYECKUMH YyCTpoicTBamu,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollei cpere;

® OCYIIECTBIIATH IMOWCK HWHPOpManuu (U3NIecKoro cojepxanus B VHTepHeTe, Ha
OCHOBE WMEIOIINXCSA 3HAHUH M TYTEM CpaBHEHHsS JOTOJHUTEIFHBIX HCTOYHHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOMU;

® UCMOJb30BAThH MPH BBHINOJIHEHUH YYEOHBIX 3aJJaHU Hay4YHO--TIONYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3JlaBaTh COOCTBEHHbIE MHCbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHus, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  HCCIEI0BAaTENbCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHSATHIHBIN ammapar
Kypca (pU3UKH, COTPOBOXK/IAaTh BBICTYIUIEHHUE TPE3EHTALIMEH;

® [IpU BHINOJHEHWH Y4YEOHBIX TPOEKTOB M WCCIEHOBAaHHNA (U3NIECKUX IPOIECCOB
pacnpenensiTh 00sf3aHHOCTH B IPYIMIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJadyaMu,
CIICZINTH 3a BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBAThH
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



UCIIOJIb30BaTh MOHSATHS: CHUCTEMa OTCYE€Ta, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIAOTO Teja, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- U ramma-
U3JIy4EeHHUS], U30TOIIbI, SiFICpHAsi DHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXarollMe U BBIHY)KJIEHHBIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3MUECKUX SBICHUHN B OKpY’KaroieM Mupe (B
TOM 4YHclie (PU3WYECKUE SBIICHUS B NIPUPOJIC: MPHIIMBEI U OTJIMBEI, JIBIDKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE  SBICHUS B  MPHPOJAC, OHOJOTHYECKOE  JECHCTBHE  BHUIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/adyy B y4eOHYIO, BBIJACISATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUja YIPYroCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ TOBEPXHOCTHIO 3€MJIM, TTOTCHITHATBHAS SHEPTHS CKATOUW MPY>KUHBI, KHHETUYECKAast
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3WYECKUX BEIMYHMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBJICHHUS W MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpPAHEHHUs PHEPTrUuu, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPUHLHUI CYNEPHO3ULIMHU CHUJI,
MIPUHITATT OTHOCUTETLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX pEakUusX, MpPU HTOM JIaBaTh CIIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSCHATh (hU3HUECKHE MPOLECCHl M CBOWCTBA TeN, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pewath pacy€THble 3aa4n (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCHIOIb3Ys
3aKOHBl M (hOpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NpPOOJIEMbl, KOTOpblE MOXKHO pPELIMTh IMpPU IHOMOIIM (PU3HUECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIN (PU3UYECKHX CBOWCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/bl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEHHOE paclpoCTpaHEHHE
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKajle M CBOWCTB W300paKeHHsI MpeaMera B COoOHMparomiel JIMH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 M30BITOUHOrO Habopa 000PYA0BaHUS, OMUCHIBATH X0 OMbITa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TP HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss CpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP CrIoco0a u3MepeHust (M3MEPUTENHHOTO MPUO0opa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaXEHHUS CBeTa OT yrja HaJeHus u
yIi1a MPeIOMIICHHsI OT yIJia MajeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUI] U rpadUKOB, AeIaTh BBIBOJBI 110 pe3ybTaTaM
UCCIIE/IOBaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, CIeays MPEeIIOKEHHON WHCTPYKIMH, BBIYHCIISTh 3HAUCHHE BEJIWYHHBI U
AQHATM3UPOBATh TIOJIyYEHHBIE pE3yNbTaThl C YYETOM 33aJaHHOH TOTPEITHOCTH
U3MEPEHHUI;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPJIOE TEJO, TOYEUHBIM HMCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCJIE: CIIUOMETP, TaTYUKU MOJIOKEHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPaKTUYECKHUX 3aJ]a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTrO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu (Qusudeckoro coaepkanuss B HMHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BAaTh MPH BHITIOJTHCHUH YICOHBIX 33JaHUA HAYIHO--TIONMYJISIPHYIO JIUTEPATYPY
(bU3NYECKOTO COJEep)KaHUsS, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHUCHbMEHHBIE M YCTHBIE COOOIICHHsI Ha OCHOBE MH(OpManuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COMpPOBOXAAaTh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpuu
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoamnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3jenoB U TeM (uudposbie)
KontpoabsHsbie I[IpakTHyeckue
n/n MPOrPaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
Pa3nen 1.®@u3nka u eé poJib B MO3HAHHH OKPYKAKOIIETr0 MUPa
11 @ 5 bubamorexa [JOK
. M3UKa - HayKa O IIPUPOE
y prpoZt https://m.edsoo0.ru/7f416194
bubarorexa [JOK
1.2 (o) 2 1
HBHHCCKHIE BEMTIHHIRL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBINA METO/I O3HAHUS 2 1 bubmotexa OK
' i A https://m.edsoo.ru/7f416194
HWroro mo paszneny 6
Pazgen 2.IlepBoHauyanbHble CBeIeHUS 0 CTPOEHHH BelllecTBa
bubaroreka [TOK
2.1 C 1
TPOCHHE BetliecTRa https://m.edsoo0.ru/7f416194
29 JIBr>xkeHue v B3aUMO/IEHCTBHE YaCTHI] 9 1 bubaroreka [TOK
' BeLIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEILIECTBA 2 bummorexa [IOK
' P m https://m.edsoo0.ru/7f416194
Htoro mo pazneny 5
Pa3znen 3./IBukeHue M B3auMo/IeiicTBHE TeJl
bubaunorexa [IOK
A M
3 CXAHMHECCKOE BHKCHHE 3 https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
2 " 4 1
3 HEPHIL, MAcea, IIOTHOCTE https://m.edsoo.ru/7f416194
bub. OK
3.3 Cwta. Buasl cun 14 1 2 nosmorexa I

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



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

Hroro no pazneny 21

Pasnen 4./laBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB

a1 Hasnenue. Ilepenaua naBiaeHus TBEpALIMU 3 bubnnorexa [JOK
' TeJIaMU, KUIKOCTIMHU ¥ Ia3aMu https://m.edsoo0.ru/7f416194
4.2 JlaBjeHue KUIAKOCTH 5 Brbmmorexa [IOK
' ABJICHIE JHoe https://m.eds00.ru/7f416194
bubanorexa [JOK
4.3 Armocheprioe rapaetie ® https://m.edsoo.ru/7f416194
44 JleficTBHUE )KUAKOCTH U Ta3a Ha NOrpyxKEHHOE 7 1 3 Bubmmorexa [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Pa3gen 5.PaGoTa M MOIIHOCTh. JHeprus
bubamoreka [JOK
>1 Pabora 1 MoIEOCT: 3 1 https://m.eds00.ru/7f416194
bubnnorexa [IOK
52 TIpocTeie MeXaH3MEI > 1 https://m.edsoo.ru/7f416194
bubanorexa [TOK
. M 4 1 1
53 CRAHMCCRA SHEPHIA https://m.eds00.ru/7f416194
Hroro mo paznmery 12
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 12



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

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonrposabHbie Ipakrnyeckue
n/n MPOTrpaMMBbI Bcero o0pa3oBare/ibHbIE
padoTsI padoTsI
pecypcbl
Pasnen 1.Teny1ioBbIe SIBJICHAS
1.1 CTpoeHue 1 CBOICTBaA BEIIECTBA 7 bubmorexa LIOK
. T HUC U CBOUCTBA B TB
p H https://m.edsoo.ru/7f4181ce
bubanoreka [JOK
1.2 T 21
CTTOBBIC HPOLECChl ° https://m.edsoo.ru/7f4181ce
Hroro mo paznmery 28
Pasnea 2.2iekTpryeckre 1 MATHUTHBIE SIBJICHHUS
21 DneKTpuuecKue 3apsbl. 3apsHKeHHbIE Tea 7 1 Bubnuorexa IIOK
' U MX B3aUMOJIEICTBHIE https://m.edsoo.ru/7f4181ce
Bubnmoreka IJOK
2.2 IT i 31 2 7
OCTOTHHBIL ICKIPIHCCRHIT TOK 0 https://m.edsoo.ru/7f4181ce
butnuoreka IJOK
2.3 M 6 15
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
2.4 DeKTpOMarHuTHasE HHIYKIUS 4 bubmmorexa [IOK
' P Ay https://m.edsoo.ru/7f4181ce
Hroro mo pasaeny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIJMYECTBO YACOB I10 ITIPOTPAMME 68 3 145



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

9 KJIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonrposabHbie Ipakrnyeckue
n/n MPOTrpaMMBbI Bcero o0pa3oBare/ibHbIE
padoTsI padoTsI
pecypcbl
Pa3znen 1.Mexannueckue siBJeHHS
11 MexaHn4yeckoe IBMXEHHNE U CITOCOOBI €TO 10 1 Bubnmoreka IIOK
' OIINCAHUA https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Tei 0 3 https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
1.3 3 10 3
AKOHET COXpaHCHHA https://m.edsoo.ru/7f41a4a6
HUroro mo paszaeny 40
Pa3nen 2.Mexannyeckue KoJeOaHUS H BOJTHBI
Bubnmoreka IJOK
2.1 M 7
CXAHHHCCKHE KoNCOanIA 3 https://m.edsoo.ru/7f41a4a6
butnuoreka IJOK
2.2 M .3 8 1 3
CXQHHTICCIHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 15
Pasnen 3.2s1eKTpOMarHuTHoe 1oJie M 3JIeKTPOMATHUTHbIE BOJTHBI
DNIeKTPOMAarHUTHOE TIOJIe U bubnunoreka [JOK
3.1 6 2
JJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4.CBeToBbIE SIBJICHUS
41 3ako acCIPOCTPAHE cBeTa 6 2 bubmmorexa OK
. KOHBI 1T TPAHCHHUA CBCT
pacipoctp https://m.edsoo.ru/7f41a4a6
butnuoreka IIOK
4.2 JI o 6 3
HHSEL M OUTHHACCIHE HPHOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne Genoro cBera B CIEKTP 3 2 Bubnmoreka IIOK



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

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

Hroro mo paznmery 15
Pa3nen 5. KBanToBBI€E SIBJIEHUS
5.1 HcmyckaHue ¥ MOTJIOMICHHE CBETa aTOMOM 4 1 brbmorexa LIOK
' Y H https://m.edsoo.ru/7f41a4a6
Bbubanoreka [JOK
5.2 C 6 1
TPOCHHE GTOMHOTO AApa https://m.eds00.ru/7f41a4a6
Bubnmoreka IIOK
. a 7 1
53 fICPHELS peart https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 17
Pasnea 6.IloBTOpUTE/ILHO-00001AOLIMI MOAY/Ib
6.1 [ToBTOpeHue U 0000IIeHNE COEPIKAHMS 9 ’ Bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro 1o pasaeny 9
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
N KoauuyecTBo yacoB i DJieKTpoHHbIe HU(POBLIE
o aTa
Tema ypoka Kontposabhbie  Ilpakruueckue o0pa3oBaTelbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypchl

1 ®usuka — Hayka o npupoje. SIBneHus 1
TIPUPOIBI
®duznueckue ABJICHUS 1
Om3nyecKie BEIHINHBI U UX U3MEPEHHE 1
Ypok-uccienoBanue "M3mepenue

4 TEMIIEPaTyphl IPYU IOMOLIY KUAKOCTHOTO 1 1
TepMOMeTpa U AaT4HKa TeMIepaTyps”

5 MeTtobl Hay4yHOT0 no3HaHusA. Onucanue 1 Bubnmoreka IIOK
(bu3MYeCKUX ABJICHHUN C TOMOIIBIO MOAENEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka rumnoTe3sl:

6 JATBHOCTH MOJNIETA MIAPHKA, ITyICHHOTO 1 1
TOPHU30HTAIBHO, TeM OOJIbIIIe, YeM OoJIbIIe
BBICOTa ITycKa"

Crtpoenue BeniectBa. ONBITHI
7 p ’ 1 Bbu6mmoreka IJOK
JTIOKA3bIBAIOMINE TUCKPETHOE CTPOCHUE
P P https://m.edsoo.ru/ff09fe0a
BeIlecTBa
8 1 1 butnuoreka IIOK
BIDKCHHUE YaCTHUI] BEIECTBA
https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OMBITHI 1O 1 1
HAOJIOICHUIO TEIUIOBOTO PACIIHPEHHS T'a30B)»

10 ArperaTHble COCTOSIHUS BEIIECTBA 1
OCc0oOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

1 0606 P I 1 Bbubnunoreka [JOK

obuienue 1o pasneny «llepBoHadaabHbIE
p Y P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEIECTBAY»

12 Mexannueckoe ABHKeHHE. PaBHOMepHOE 1 1 Bubnmorexa IIOK
HEPaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6

13 CkopocTb. ETUHUIIBI CKOPOCTH 1 bubnmoreka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

https://m.edsoo.ru/ff0a079c

14 Pacuer myTH 1 BpeMeHH IBIKEHUS Bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wneprusa. Macca — Mepa HHEPTHOCTH Tell lf?tl/tlszl;/?;l};ascl)lc)(.)rﬁl £1020c10
16 ITnotHOCTHE BemecTBa. Pacuer maccel u Bubnmoreka IIOK
o0beMa Telta Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHas.1. pabora «Onpeznesnenue
IUIOTHOCTH TBEPOTO TEa»
18 Pemenue 3agau mo teMme "IImoTHOCTD Bubnmoreka IIOK
BemiecTna" https://m.edsoo.ru/ff0al23c
19 Cua KaKk XapaKTepHUCTHKA B3aUMOJICHCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
JlabopaTopHnas pabota «M3ydyeHue
20 3aBUCHMOCTH pacTsDKeHUs (nepopmMariym)
MPYKUHBI OT TPUIIOKECHHON CHIIBI
21 SIBnenue Tarorenusa. Cuia TSHKECTH
p | o
- https://m.edsoo.ru/ff0al778
23 Cuna TSOKeCTH Ha IPYTHX TUIaHeTaxX. bubnunoreka [JOK
Du3nYeCKHe XapaKTEePUCTHKH TIIAHET https://m.edsoo.ru/ff0a1502
24 Usmeperue cun. [Juaamomerp bubamorexa LIOK
https://m.edsoo.ru/ff0al8cc
Bubmmoreka [IOK
25 Bec rena. Hepecomocth https://m.edS(])_E).ru/ff0a1778
2% CrosxeHre ABYX CHJI, HAIPABJICHHBIX IO bubnmoreka [JOK
OJHOM TpsMoit. PaBHOe#CTBYOMIIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amad no Teme
"PaBHOpeMCTBYIOmAs CHT"
28 Cuia TpeHus ¥ €€ BUIbl. TpeHue B Ipupoe Bubmmorexa [IOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopatopHas pabota «/3yuenne Bubnmoreka IIOK



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTHU CHJIBI TPEHUS CKOJIBXKEHUS OT
CUJIbI JaBJICHUA U XapaKTepa
COIMPUKACAIOIIUXCA HOBerHOCTeﬁ»

https://m.edsoo.ru/ff0alcc8

Peurenuve 3anay Ha onpeiesicHIe

30 PaBHOAEHCTBYIOUIEH CHUJIIBI
Pemienue 3amau mo Temam: «Bec Tenay,
31 « pa(bI/I‘IeCIf()e n3obpaxeHue crim», «CHIbI». bubmorexa LIOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIAS CHITY
KontpomnpHas paboTa mo Temam:
39 «MexaHuuecKoe JIBIKeHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay, «['padudeckoe
nzobpaxkeHue cuiy, «CUIIb
33 Hasnenne. CiocoOBl yMEHBIICHUS U Bubnmoreka IIOK
YBEJIMUYCHUS ABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCMMOCTD JIaBJICHHS ra3a Bubnuorexa IIOK
0T 00bEMa, TeMITepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus TBEPABIMHU TEIAMH, bubmmorexa IIOK
KHIKOCTSMH U TazaMu. 3akoH [lackaist https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KUIKOCTH U T'a3e, BRI3BaHHOE Bubnnoreka IJOK
JIEUCTBUEM CHJIbI TKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aaa4 no teme «/laBnenue B bubnunoreka [JOK
XKHIKOCTH ¥ ra3e. 3akoH [Tackais» https://m.edsoo.ru/ff0a2826
38 Coo01maromuecs: Cocyabl brbmmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 T'uapaBIMUYeCcKuit mpecc bubmmorera LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopuiHeBOH KUAKOCTHBIN
Hacoc
ATtMmocdepa 3eMitn U IPUYHUHBI €€ Bubnmoreka LIOK
41
CyIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
butnuoreka IJOK
42 Bec Bo3myxa. ATMoc(epHOE TaBlicHIE https://m.edsoo.ru/ff0azb5a
43 Wzmepenne armocdeproro nasienus. OnbIT Bubnmoreka IIOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

Toppuuenu

https://m.edsoo.ru/ff0a2da8

m 3aBHCUMOCTh aTMOC(HEPHOTO TABJICHUS OT Bubmuoreka [IOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
Bapometp-anepoun. ATMochepHoe TaBiIcHUE Bubmuoreka [IOK
45
Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amad o Teme " ATMocgepHoe
nasieHue"
47 JleiicTBUE XKHUIKOCTH U ra3a Ha IMOTPYKCHHOE Bubmuoreka [IOK
B HUX TeJI0. ApXUMeIoBa CHia https://m.edsoo.ru/ff0a3276
JlaGoparopnas padota «OnpeneicHue
48 anK Ie::}o ep i e“pc : folei Ha Bubamorexa LIOK
BBITAJIKHB W CHJIBI, ICHCTB i H
n 8 Yiom https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY)KEHHOE B JKUIAKOCTHY
JlabopaTopnas paboTa mo Teme
«HMccnenoBanye 3aBUCHMOCTH Beca Tejla B Bubnmoreka IIOK
49 i .
BOJIE OT 00BEMA OTPYKEHHOM B JKUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeIa»
50 I1naBanue Ten bubamorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGoparopnas pabota "KoHcTpyupoBanue
51 apeoMeTpa WIN KOHCTPYHPOBAHHUE JIOJKHU U
onpesenenre e€ rpy3onoarEMHocTH"
P 1l .
2 Bovyxonmmer, lusere tepns bimorera LIOK
o . P https://m.edsoo0.ru/ff0a3654
TeJ, )KAIKOCTEH U Ta30B»
53 KontposbHas pabora mo teme «JlaBiaeHue
TBEPJBIX TEJ, KHUIKOCTEH H T'a30B»
Bbutnuoreka IIOK
54 Mexannueckas paboTa
P https://m.edsoo.ru/ff0a3f82
55 Mormiocts. E OIIHOC Bbubnunoreka [JOK
HOCTh. EAMHUIIBI MOIIIHOCTH
t AAHHHL t https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienosanue "Pacy€r MOIIHOCTH,
pa3BUBaeMol IpH MOABEME TI0 JecTHUIIE"
57 IIpocTele Mexanu3msl. Prruar. PaBHoBecue



https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a33fc
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CHJI Ha pbr4are

PbIuaru B TeXHHKE, OBITY M IPUPOJIC.

Bubnmoreka IIOK

58 J'Ia6opauTopHaﬂ pabota «MccnenoBanue 1 0.5 https://m.edsoo.ru/ff0ad78e
YCIIOBHIA PAaBHOBECHS PhIYara
Pemenune 3aga4u no teme «Y cioBus Bubmuoreka [IOK

59 1
paBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
KoaddrmunenT monesHoro nefcTBus

60 MexaHu3Mma. JlaboparopHas pabota 1 0.5
«M3mepenne KII/I HaKnOHHOM MIOCKOCTU

61 Pemienne 3ama4 o Teme "PaboTta, MOIITHOCTD, 1 bubanoreka [JOK
KITa" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas sHeprus. Kunerndeckas u 1 bubnuoreka [IOK
MOTEHIHATBHAS SHEPTHUsI https://m.edsoo.ru/ff0a4252

63 3aKOoH COXpaHeHHs] MEXaHHUUEeCKOI YHepPriH 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a4360
YPpOK-IKCIIEpUMEHT 110 TEME
"DKcTepUMEHTaJIbHOE OTpeieTICHIE

64 W3MEHEHNS KHHETUUYECKOH Y IMMOTEHIIHAIbHOM 1 1
SHEPTHH TPHU CKaTHIBAHUH TeJa 10
HAKJIOHHOH MII0OCKOCTH"

65 KontpomnsHas pabora no teme «Pabdora u 1
MOIIIHOCTB. DHEPTHS»

66 PeseprHsIit ypok. Pabora ¢ TekcTamu o Teme 1 Bubmmorexa [IOK
"MexaHnueckoe ABuxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHsIit ypok. Pabora ¢ TekcTamu 1o Teme

67 "I[aBIJ)'IeHI/Ie ’l}“]]fépI[HX TEN, KAJKOCTEH U 1 bubmorexa [IOK

.\ ’ https://m.edsoo.ru/ff0a4ffe
ra3oB

68 PeseprHsIii ypok. Pabora ¢ TekcTamu o Teme 1
"Pabota. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 12



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne Jara
Tema ypoka Kontposabhbie  Ilpakruueckue 00pa3oBaTeIbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcbl
OCHOBHBIE TIOJIOKEHHUS MOJIEKYIISIPHO-
1 KAHETHYECKON TEOPUH U UX OI?BITEBIC 1 bubamorexa LIOK
https://m.edsoo.ru/ff0a5256
TOATBEPIKICHAS
2 Macca u pa3mep aToOMOB U MOJIEKYJI 1
3 Mogenu TBEPIOTO, KUAKOTO U 1 bubnuoreka [TOK
ra3000pa3HOro COCTOSHHUIT BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsCHEHHE CBOHCTB TBEPIOTO, YKAIKOTO 1
4 ra3000pa3HOTO COCTOSHUMA BEIIeCTBa Ha 1
OCHOBE II0JIO’KEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUU
bubarorexa [JOK
5 Kpucrannuueckue u amopdHbIe Tena 1 https://m.eds00.ru/ff0a5800
6 CMauMBaHUe U KaIHUISIPHOCTb. 1 Bubnnorexa [IOK
[ToBepXHOCTHOE HATSDKEHHE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIMpeHue U cxxaTue 1 Brubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBsi3b TeMIepaTyphl cO 1
CKOPOCTBIO TEIJIOBOTO JBIKEHIS YACTHUI]
9 Buytpennss sneprus. CriocoObl H3MEHEHU S 1 Bubnnorexa [IOK
BHYTPEHHE# YHEpTUH https://m.edsoo.ru/ff0a5c60
Bbubaunorexa [IOK
10 Bagel Tettioncpe a ! https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenius "[IpakTudeckoe
11 I/IfHOJIBSO]i)lHI:/Ie ;lermoml,)lx CBOMCTB BEILIECTB 1 1 bubmorexa IOK
https://m.edsoo.ru/ff0a65c0
Y MaTEpHAJIOB B IIEJISIX SHEprocoepexeHus "
12 KonnuecTBo TemioTel. Y aenbHas 1 bubnuorexa [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TeII0BOTO Oananca. TermioooMeH 1 bubamoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

1 TETIJIOBOC PaBHOBECHE

https://m.edsoo.ru/ff0a7088

JlabopartopHas pabota "VccnenoBanue

14 SBIICHHUS TETIO0OMEHA IIPH CMEIINBAHUH bubamorexa LIOK
N . R https://m.edsoo.ru/ff0a6a98
XOJIOAHOH U TOpSTIEH BOJIBI
Pacuer konyecTBa TEMIOTHI, HEOOX0AUMOTO
15 JUISL HarpeBaHUs Tejla U BBLIEIIEMOTO UM NPU
OXJIKACHUH
16 JlabopatopHas pabota "Omnpenenenue Bubmmorexa IIOK
yIeNbHOH TEIMI0EMKOCTH BetecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TemaoTa bubnuoreka [TOK
Cropanust https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpAECBaHUE
18 KPUCTAJUTUYECKUX ijn. Y nenpHas TemioTa Bubmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TUIABJICHHS
19 JlabopatopHas pabota "OmnpeneneHue Bubmmorexa [IOK
yIENbHOMN TEeTIOTHI IUTaBJICHHsI J1baa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue 1 KOHICHCAIIHSI. Bubnnorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y nenpHas TemioTta
napooOpa3oBaHUs U KOHICHCAIIHH. bubaunoreka [JOK
21
3aBHCHMOCTD TEMIIEPATyPbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpPHOTO AaBICHUS
Bnaxxaocts Bo3nyxa. JlabopaTopHas paboTa
22 "OnpeneneHue ngOCHTeHLI;IOfI inamiocnd bubmorexa LHOK
K https://m.edsoo.ru/ff0a7628
BO3JlyXa
23 Permenue 3a1au Ha onpeieNeHNEe BIAKHOCTH
BO3JlyXa
IIpuHIUTE pabOTHI TEIUIOBBIX JIBUTATENEH.
24 [TapoBas TypOuHa. /[BuraTens BHyTpEHHETO
CropaHus
25 KII[ TerioBoro nBurarens. TerioBbie bubaunorexa [IOK
JIBUTATENN W 3aIATa OKPYKAFOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHHUs 1 TIPEBPAILEHUs] SHEPTUU



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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B TEIJIOBBIX IIpOoIeccax

IMoaroToBka Kk KOHTPOJIBHOI padoTe Mo TeMe

27 "TennoBsle sBeHNs. MI3MeHEeHNE arperaTHbIX bubamorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHMH BelIecTBa
KouTtpomnbHas pabora no teme "TemnoBbie
28 SIBJ'IeT}?I/IH. I/I3M§H6HI/IC arperaTHBIX COCTOSHUIMA Bubmmorexa LIOK
\ https://m.edsoo.ru/ff0a86ae
BeIleCTBa
29 OnexTpu3anus Tel. J[Ba pora 3JMeKTPUIeCKAX
3apsAaoB
30 VYpok-uccnenoBanue "DIeKTpU3anus Tl
MHAYKUHMENW U TIPU CONPUKOCHOBEHUU"
31 B3aumoneiicTBre 3apsyKeHHBIX Tel. 3aKOH bubnunorexa [JOK
Kysona https://m.edsoo.ru/ff0a87e4
OnexTpudeckoe noie. HampsikeHHOCTH
32 SHGKT;)I/I‘ICCKOFO OIS, HpI/II)HLII/IH bubamorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINH IIIEKTPUICCKUX TTOIIEH
33 Hocurenu 3nexTpudeckux 3apsioB.
OnemeHTapHbIi 3apsan. CTpoeHue aToma
34 IIpoBOAHUKY U JUAIEKTPUKHU. 3aKOH Bubnuorexa IIOK
COXpaHEHHUsI FIEKTPHICCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3a1ay Ha npuMEHEHNE CBOMCTB bubaroreka [TOK
JNEKTPUYECKHX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUECKUI TOK, YCIIOBUS €ro
36 cyulecIT)BOBaHI/m. I/ICT(})/‘IHI/IKI/I 3IEKTPHUYECKOTO Bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JlefCcTBUS 2EKTPUUECKOTO TOKA bubamorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "/eiictBue
38 JJEKTPUYECKOTO TOJSI HA TIPOBOAHUKH U
JIUAJIEKTPUKH"
39 DNEeKTPUUECKHNA TOK B METAJIIAX, KUIKOCTSIX bubamnorexa [[OK
H rasax https://m.edsoo.ru/ff0a9838
40 DeKTpUYECcKas IeTb U e€ COCTaBHBIC YaCTH



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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Cua Toka. JJaboparopHas paborta

Bbubnnorexa [JOK

41 0.5
"H3mMepeHue U peryIupoBaHie CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
2| HaGopetopman padors Howepemmen 05 buGmonexa LIOK
TOpHast T MEpEHHE U .
patopra p P https://m.edsoo.ru/ff0a9e14
PETYNNpOBaHUE HATIPSKCHUS
ConpoTuBjieHHe MPOBOAHHUKA. Y IEIbHOE bubnuorexa [TOK
43
COIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCHMOCTb
3JIEKTPUYECKOTO CONIPOTUBIECHUS IPOBOIHHUKA Bubmmorexa [IOK
44 1
OT €ro0 JUIMHBI, TUIOIIAIH MOMEPEUHOTO https://m.edsoo.ru/ff0aa738
cedeHus U Marepuana”
45 3aBUCUMOCTb CHJIbI TOKA OT HaIlPSDKEHUS. Bubmmorexa [IOK
3akon Oma JiIs yqacTKa LUenu https://m.edsoo.ru/ff0aad4a
JlabopatopHas pabota "HMcciaenoBanue
6 3aBHCHUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 1 bubnunorexa [JOK
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pesucrope”
47 ITocnenoBarenapHOE U apaIeIbHOE
COE/IMHEHUsI IPOBOIHUKOB
JlabopatopHas pabota "[IpoBepka mpasmiia
48 CJIOXKEHUSI HANPSDKEHUH TTPU 1 Bubmorexa [IOK
MOCJIE/IOBATEIbHOM COSAUHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JIab 6ota "1
o | e e 1
A pu nap ! https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenne 3amau Ha mpuMeHeHne 3akoHa OMa Bu6mmorexa [IOK
JUTSL pa3JInYHOTO COEMHEHHUS TIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 11 MOIIHOCTBH AJIEKTPHUUECKOTO TOKA. bubnnorexa [JOK
3akon [xoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "Onpenenenne bubamoreka [JOK
52 1
paboThI 1 MOIITHOCTH AJIEKTPUUECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DJeKTpuYecKue ey 1 oTpeouTeNIn bubnnorexa [JOK



https://m.edsoo.ru/ff0a8bd6
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3IEeKTPHYECKON Heprun B ObITY. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660

[MoxroToBka Kk KOHTPOJIBHOI paboTe 1o TeMe
"DneKTprudecKre 3apsapl. 3apsHKCHHBIE Tela

Bbubnnorexa [JOK

54 . .
¥ WX B3auUMOJelcTBUs. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
SIEKTPUYECKUIA TOK"
KonrponbsHas pabota 1o teme
55 "DnexTpudeckue 3apsaabl. 3apsKeHHBIE Tela bubanorexa [JOK
U ux B3aumoaeicTBus. [10cTOSHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUHN TOK"
56 [locTostHHBIC MarHUTHI, UX B3aNMOJICHCTBHE
57 Ypok-uccnenoBanue "N3ydenue monen 1 bubnuoreka [TOK
MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nosie. MarautHoe mnoJjie 3eMJId | bubanorexa [JOK
€ro 3Ha4yeHue Ul )KU3HU Ha 3eMmiie https://m.edsoo.ru/ff0acOba
OmnsIT OpcTena. MarauTHoe mnose
59 P M Bubmmorexa [IOK
AJIEKTPUYECKOT0 TOKa MarHuTHOE MoJje
P https://m.edsoo.ru/ff0acld2
KaTyIIKA C TOKOM
[IpuMeHeHHe IeKTPOMAarHUTOB B TEXHHKE.
60 Hp6 6 P " . 05 Bubmmorexa [IOK
abopartopHas pabora "M3yueHne neHCTBH .
PatopHaz p Vi \ https://m.edsoo.ru/ff0ac74a
MarHMTHOTO MOJIsI Ha POBOJHUK C TOKOM
DNEKTPOIBUTATENH TIOCTOSHHOTO TOKA.
Hcnonp3oBaHue IEKTPOABUTATENCH B
61 . P Bubnuorexa IIOK
TEXHUYECKUX YCTPOHUCTBAX M Ha TPAHCIIOPTE.
yerp .\ P P https://m.edsoo.ru/ff0ac86c
JlaGopatopHast padora "KoHcrpyupoBanue u
n3ydeHue paboThl NEeKTpoaBUTaTENS "
62 OnbiTsl Dapajest. 3aKOH 2IEKTPOMArHUTHON
unaykuuu. [Ipasuio Jlenna
OnextporeHepatop. CriocoObl MOTydeHUs
63 ANEKTPUUYECKOM IHEPIHU. DICKTPOCTAHIINU
Ha BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTHU
64 IToaroroBka K KOHTPOJIBHOU padoTe 1o TeMe

"DeKTpUIecKrue U MarHUTHBIE SIBICHUS"



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

65 KonTtponsHas pabora o Teme 1 Bubmmorexa IIOK
"DIeKTPUUYECKUE U MATHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PeseprHbIit ypok. Pabota ¢ TekcTamu 1o Teme 1 Bubmmorexa IIOK
"TeruioBble sBICHUA" https://m.edsoo.ru/ff0acc5e
67 PezepBHbIit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubanorexa [JOK
"IToCTOSIHHBII AIEKTPUUECKUl TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprHbIit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MarHuTHbIC IBICHUA"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5



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

9 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne Hdara
Tema ypoka Kontpoabhbie  Ipakruueckue 00pa3oBaTelbHbIE
n/n Bcero U3y4eHust
padoThI padoThI pecypcbl
1 Mexanuueckoe aBuxeHue. MarepuanbHas 1
TOYKa
5 Cucrtema orcueta. OTHOCUTEIBHOCTD 1 bubnuoreka [TOK
MEXaHUYECKOTO ABHKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE OJIMHEHHOE KCHHC 1 Bubmorexa LIOK
BHOMCPH IIPAMOJINHCHUH! BHU HU
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOIMHENHOE IBUKEHUE. 1
CpenHsis © MTHOBEHHAsI CKOPOCTh
5 IIpsimMonuHeHOE PaBHOYCKOPEHHOE 1 bubnunorexa [JOK
JBIKEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKopOoCTb MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JABIXeHUs. [ 'paduk 1
CKOpOCTH
, Jlabopatophas padota "OmnpeneneHue . . BuGmiorexa LIOK
CKOPEHMS TeJia MPH PaBHOYCKOPECHHOM
yerop PP . YEKOP " https://m.edsoo.ru/ff0adb18
JIBHKCHHUH IT0 HAKJIOHHOW MIIOCKOCTH
8 Co6omuoe magenue tei. OnsiTel ["anunes 1
, | Do
)5t 1 9aCTOT HUA. JIMHCUHAA U
puo pat https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 IleHTpOCTpEMUTENBHOE YCKOPEHUE 1
Bbubaunorexa [IOK
11 1T i H .B 1
€pBbIM 3aKOH HBIOTOHA €KTOP CHJIbI https://m,edsoo,ru/fane612
Bropoii 3akon Hetorona. PaBHonelicTByIomas Bubmmorexa [IOK
12 1
cuia https://m.edsoo.ru/ff0ae72a
Bbubaunorexa [JOK
13 Tpernii 3akoH Hetorona. Cymeprios c 1
PETHE 3AKOH TIPIOTOHA. LYTICPHOSHIEL CHLT https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1a4 Ha MpuMEHEHUE 3aKOHOB 1 Bbubnnorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

Hrrotona

https://m.edsoo.ru/ff0aeb6c

bubanorexa [JOK

15 Cia ynpyrocti. 3axort I'yia https://m.edsoo.ru/ff0aeca2

16 Pemenne 3amau mo teme «Cuiia ynpyrocTm

17 JlabopatopHas paboTa «OrmpeneneHne Bubmmorexa IIOK
HKECTKOCTH TIPYKUHBD https://m.edsoo.ru/ff0aee28

18 Cuina TpeHust bubarnorexa [JOK

https://m.edsoo.ru/ff0af738

19 Pemmenne 3amau mo teme «Cuia TpeHII» Bubamorexa LIOK

https://m.edsoo.ru/ff0afa26

20 JlabopatopHas pabota "OmpeneneHue Bubmmorexa [IOK
k03 dunueHTa TpeHuUst CKOJIbKeHUs" https://m.edsoo.ru/ff0af8be

21 Pemenne 3anau mo teme "3akonsl HeroTOHA. bubanorexka [JOK
Cuna ynpyroctu. Cuia Tpenus’” https://m.edsoo.ru/ff0afb8e

29 Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO bubmuorexa [IOK
TSATOTEHHS. Y CKOPEHHE CBOOOTHOTO MaCHHUSI https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "ABIKeHIE Tell BOKPYT

23 rpaBUTannOHHOTO HeHTpa (ColrHeuHas
cuctema). ['amakTuku"

24 Pemenue 3agau nmo teme "Cuiia TSKECTH U bubnnorexa [IOK
3aKOH BCEMUPHOT'O TATOTEHHS" https://m.edsoo.ru/ff0af5f8
IlepBas kocmuueckas ckopoctb. HeBecomocTh Bubmmorexa [IOK

25
U TIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaabHOW TOUKH.

2 AbcomoTHo TBEpIOE Teno. PaBHOBECHE bubanorexa [JOK
TBEPIOTO Tela ¢ 3aKPETUIEHHOH OChIO https://m.edsoo.ru/ff0afe36
BpallleHHs

27 Mowmenrt cunbl. LlenTp Tsxxectu

28 Pemenue 3agau mo teme "MOMEHT CHIIBIL. Bbubnnorexa [IOK
HenTp Tsoxectr" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU padoTe HOVTCMC BuGmiorexa LIOK

29 "MexaHnueckoe ABIKEHHUE. B3anmoeiicTBre

TECII

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTtponsHas pabora o Teme

30 "MexaHuueckoe JBIKeHue. Baumoneiictue Bubmmorexa LIOK
.y https://m.edsoo.ru/ffob06ec
Teln
Wmnynsc tena. UMimynse cuibl. 3aKoH
31 COXpZHeHI/I}I I/IMHyHBZa. VYnpyroe u HEynpyroe bubamorexa LIOK
N https://m.edsoo.ru/ff0b07fa
B3aUMO/IEIiCTBHIE
32 Pemenue 3anau o teme "3aKoH COXpaHEHUS bubnnorexa [JOK
uMIynsca https://m.edsoo.ru/ff0b096¢
33 Ypok-koH(pepeHius "PeakTHBHOE TBIKEHUE
B IIPUpPOJiE U TeXHUKE"
bubanoreka [JOK
34 Mexanuueckasi paboTa 1 MOIIHOCTb https://m.eds00.ru/ffOb0as4
35 Pabota cuibl TSDKECTH, CHIIBI YIPYTOCTH H bubnunorexa [JOK
CHJIBI TPCHHUSI https://m.edsoo.ru/ff0b0db8
JlabopatopHas paboTa «OmnpeneneHue paboTHI
36 CHJIBI TPEHUS IIPU PaBHOMEPHOM JBM)KEHUH
Tella 1Mo TOPU30HTAIBHON OBEPXHOCTH»
37 CBs13b 3Hepruu 1 padotsl. [loreHnmansHas
SHEPTHs
38 Kunernueckas sneprus. Teopema o Bubnuorexa IIOK
KHHETHYECKOH SHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHMsI SHEPTUU B MEXaHUKE
JlabopatopHas paboTa «/3y4eHne 3aK0Ha Bubmorexa [IOK
40
COXpaHEHHUS FHEPTHN https://m.edsoo.ru/ffOb12fe
a1 KonebareapHoe IBHKEHUE U €TO Bbubnnorexa [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue kojeOanust. BEIHYKICHHBIC Bubmorexa [IOK
kosiebanus. Pesonanc https://m.edso0.ru/ff0b20f0
43 MaremaTH4eCKUI U IPYKUHHBIN MasiTHUKK
VYpok-uccnenoBanue «3aBUCUMOCTb EPHOIA
44 K:neﬁam/lﬁ (J)IT JKECTKOCTH MPY>KUHBI U I\I/)Iacfm Bubamorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaleHue 3HEpruu MpU MEXaHUIECKUX



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

KOJIEOaHUAX

JlabopatopHas paboTa «OmnpeneneHue

N Bbubnnorexa [JOK
46 ;j;?{t;;ﬂe}moﬂa KoaeOanii MpyAHHHOro https://m.edsoo.ru/ffOblaec
JlabopatopHnas pabota «IIpoBepka
47 HE3aBUCHMOCTH TIEpHOa KOoJeOaHuii rpysa, E‘[Ptlg?:jl/(;,eeltjzg)?'ﬁ/ffOb 197a
MOJBEIIEHHOT0 K HUTH, OT Macchl rpy3a»
Mexannueckue BonHbEL. CBoicTBa
48 MexaHudecKuX BoiH. [IpogonbHeIe 1 bubamorexa LIOK
HOMEpEHHbIE BOTHEL https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepenmus "MexaHHIECKIE BOIHBI B
TBEpAOM Teie. CelicMuuecKkue BOJIHbI"
50 3Byk. PacmpocTpaHenne u oTpakeHHe 3ByKa
51 Ypoxk-uccienosanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKoCTh 3ByKa M BRICOTA TOHA.
AKycTUYECKUI pe30HaHC
53 Ypox-koHpepeHuus "YIbTpa3ByK U Bubnuorexa IIOK
uH(Pa3BYK B IPHPOJIE U TeXHHUKE" https://m.edsoo.ru/ff0b23ca
[MoxaroToBka kK KOHTPOJIBHOI padoTe Mo TeMe BuGuorexa LIOK
54 "3aKOHBI COXpaHeHHS. MeXaHn4YecKue
ConeOaHIA 1 BONHEL" https://m.edsoo.ru/ff0b25f0
KontponsHas pabora o Teme "3aKoHBI
55 coxpaHeHHs. MexaHn4YecKne KoleOaHus u
BOJIHBI"
56 DNIEeKTPOMarHUTHOE TIOJIE. bubamnoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3NICKTPOMArHUTHBIX BOJH
s Ypox-koH(pepeHuns "I_HKanHa BuGmorexa LIOK
AIIEKTPOMArHUTHBIX BOJH. Vcmions3oBanme
BHGKTII;OMaFHI/ITHHX BOJIH U1l COTOBOIA cBsi3n" https://m.edsoo.ru/ff0b2fes
59 VYpok-uccnenoBanue "N3yueHue cBoiicTB Bubmorexa [IOK

QJICKTPOMArnMTHLIX BOJIH C TIOMOLIBIO

https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

MOOMIBHOTO TenedoHa"

Pemenue 3anau Ha OIMpEACTICHUE YaCTOThI U

60 JUTAHBI 3JICKTPOMAaTrHUTHOW BOJTHBI
61 DNeKTpOMAarHUTHas MPUPOJA CBETA. bubnuoreka [TOK
CkopocTh cBeTa. BonHOBBIE CBOiiCTBa CBeTa https://m.edsoo.ru/ff0b31d0
Ucrounuku ceera. [Ipsamonuneiinoe
62 pactpocTpaHeHne CBI;Ta. 3armenust ConHIa 1 bubamorexa LIOK
https://m.edsoo.ru/ff0b3658
JIynb1
3akoH oTpakeHUs cBeTa. 3epkana. Pemenue
63 3amau Hali)'[pI/IMeHeHI/Ie 3a1<o§a OTpaKCHUS Bubmorexa IOK
https://m.edsoo.ru/ff0b38c4
CBeTa
64 IIpenomnenue cBeta. 3aKOH MPEIOMICHUS bubaunorexa [JOK
cBeTta https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpPaKEHHE CBETA.
65 I/Icnonwo;;ﬂie nonHofo BHYTPCHHETO bubamorexa LIOK
https://m.edsoo.ru/ff0b3c5¢c
OTpaKEHHS B ONITHYECKUX CBETOBOIAX
JlabopatopHas pabota "HcciaenoBanue
66 3aBHCHMOCTH yTJIa MPEJIOMIICHHUS CBETOBOTO
Jy4a OT yIJia aJeHHs Ha TpaHuIle "BO3IyX-
crekso""
Ypoxk-koupepenius "Vcnonb30BaHue
67 IIOJIHOI'O BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 JInn3el. OnTudeckas Cuiia JIMH3bI Bubmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. Bubmorexa [IOK
69 TTocTpoeHue n300paKeHHIA B JIMH3AX https://m.edsoo.ru/ffob444a
Jlaboparopnas pabota "Onpenenenne
70 q)OKyEHOFE paC(IE)TOSIHI/Iﬂ u oll)iTlllxmeCKoﬁ CHUJTBI bubamorexa LIOK
-~ https://m.edsoo.ru/ff0b4206
cobuparoriei TUH3bI"
71 Ypok-koHpepenus "OnTHdecKue JIMH30BbIC Bubmorexa [IOK
nprOopsI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontugeckas cuctema. 3peHne Bubnmorexa IIOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

https://m.edsoo.ru/ff0b4684

Ypox-koupepenuus "Jledexrst 3penus. Kax

73 K
COXpPaHUThH 3pCHHE
Paznoxxenue Genoro cBera B crieKTp. ONBITHI
74 Hetotona. Cnoxenue CHeKTpaJ'ILHLFI)X LIBETOB. bubamorexa LIOK
https://m.edsoo.ru/ffoc0f4c
Hucnepcus ceera
JlabopatopHnas pabota "OmBITH 11O
75 Pa3oKeHUI0 OEIOTO CBETa B CHEKTP U Bubmmorexa IIOK
BOCIPHUSITUIO IIBETA MPEAMETOB IIPU HX https://m.edsoo.ru/ffOcOe2a
HaOJII0ZIGHUH Yepe3 [IBETOBbIE (QMILTPHI"
Ypok-npaktukyM "BonHoBbIE cBOWCTBa
76 CBeTa: AucIiepcus, HHTepepeHIus u
mudpakmus”
77 OnbiThl Pesepdopa v mmaHerapHas MOJeIb bubnuorexa [TOK
aroma https://m.edsoo.ru/ff0c12a8
78 Ioctynater bopa. Mozgens aroma bopa
79 HcnyckaHnue ¥ MOTOLEHUE CBETa aTOMOM. bubarorexa [JOK
KBauTbl. JInHelvaTeie COEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukyMm "HabiroqeHre CriekTpos bubaunoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BHIBI bubmorexa LHOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTO siipa. Hyknonnas Bubmorexa [IOK
MOJIETb https://m.edsoo.ru/ff0c18ac
83 PangnoaktuBHbIe peBpamienus. M3oromsl bubamorexa LIOK
https://m.edsoo.ru/ff0clald
84 Pemenne 3agau mo teme: "PagnoakTHBHBIE bubaunorexa [IOK
npeBparieHus’" https://m.edsoo.ru/ffOclb4da
85 Ilepuox nosypacmana
86 Ypok-koHpepenmus "PagnoakTuBHBIE bubamnoreka [JOK
W3JIYYCHUS B MPUPOJIC, MEAUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakuuu. 3aKOHBI COXPaHEHHS Bubnmorexa IIOK

3apsAI0BOI0 U MaCCOBOTO YHUCECIT

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

OHeprust cBs3M aTOMHBIX sifep. CBs3b MacCH

Bbubnnorexa [JOK

88
Y DHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemienue 3anau o teme "SnepHsie peakuuu”

90 Peaxuuu cunTe3a U neneHus saep. bubnnorexa [JOK
Ucrounnku sueprin ConHIa U 3BE3T https://m.edsoo.ru/ffOc1e88
Ypox-koHpepeHuus "SnepHas sHepreTrka.

91 JlelicTBHSs pailMOAaKTUBHBIX U3JIyUYeHHUH Ha
JKUBBIE OPraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHON padoTe 1Mo TeMe

92 "DNeKTpOMarHuTHOE MOJIE. Bubmmorexa [IOK
DJIeKTpOMArHUTHBIC BOJIHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBrieHus"

KonrponbHas pabora mo teme

93 "DNeKTpOMarHuTHOE MOJIE.
DJeKTpOMAarHUTHBIE BOJIHBI. KBaHTOBBIC
siBIIeHuUs"

94 [ToeTopenue, o6od1IeHue. JlabopaTtopHbie Bubnuorexa IIOK
paboTsl o kypcy "B3aumoseiicteue Ten" https://m.edsoo.ru/ff0c245a
TToBTOpenue, 06001IeHNE. Perienne

95 acBTe o Ka ecIlI : . ::Z :H 0 TeMe Bubarorexa LIOK

YETHBIX M Ka4eCTBEHHBIX 9 [0 TEM
,I,) R s https://m.edsoo.ru/ff0c2572
TeruioBble IpoLIECCHI
IToBTOpenue, obobmeHue. Penrenne

96 aC‘{eTI:I){BIX 1/; Ka‘leCH”l:[BeHHBIX 3aj1ad4 10 TeMe bubamoreia LIOK

f o s https://m.edsoo.ru/ff0c2a22
KII[ rerutoBbIx nuratencii”
TloBTOpenue, 00o6eHHe. PerieHue

97 aC‘leTII)H:IX u KaqecL:BeHme 33714 10 TeMe bubamorexa LIOK
P A https://m.edsoo.ru/ff0c2b30
"KII[] anexTpoycTaHOBOK"

IToBTOpenue, o6obmenue. JlaboparopHsie Bubmmorexa IIOK

98
paboTsl o Kypcy "CBeTOBbIE sBIEHHS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, o6obmeHue. PaboTa ¢ Tekctamu Bubmorexa [IOK

99 .

1o TeMe "3aKOHBI COXPaHEHHUS B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a

100 IToBTOpenue, 0600menne. Pabora ¢ Tekctamu bubnnorexa [IOK

o teMme "Konebanus u BoaHb!"

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, obobmenue. PaboTa ¢ Tekctamu 1 Bbubnnorexa [JOK
1o Teme "CBeToBbIe ABIICHUA" https://m.edsoo.ru/ff0c3044
102 IToBTOpenue, obobmenue. Pabota ¢ Tekctamu 1
no Teme "KBanToBas u simepHas ¢pusuka'
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c3044










