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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo (u3KMKe HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS COCTaBJIECHA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHONW Tporpammbl, TmpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmwu mnpenojaBaHus Yy4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloUIMXCSd W OpraHu3alMi0 M3y4YeHHs (QHU3UKU Ha
NeSITeIbHOCTHON oOcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia 1Mo TojaM
o0ydeHust (1o Kjiaccam), MpenjgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroInXCs.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW TOMOIIY YIUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3rKa SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouosnorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperocTaBiseT HaumOojee siCHble OOpas3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHPOBAHUU €CTECTBEHHOHAYYHOM TpPAaMOTHOCTM U UHTEpeca K Hayke Yy
o0yyJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:
® HAy4HO OOBSCHSTH SIBICHUS;
® OIICHUWBATh U MOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;
® UHTEPHpPETUPOBATh JAHHBIE W MCIOJIb30BaTh HAay4YHBIE JOKa3aTelIbCTBA s
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmuu npenogaBanus yduebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTelbHble MPOTrpaMMbl,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaroluxcsi K HAay4HOMY H3YyUEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymiei mnpodeccHoHAIBHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.

JlocTikeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

0o0pa3oBaHus 00ecleunBaeTCs pEIICHUEM CISAYIOLINX 3aJa4:

e [IpUOOpeTeHHE 3HAHUA O JUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [IpUOOpEeTeHHME YMEHUIl ONUCBhIBaTh U  OOBACHATH (PU3MUECKUE SBIEHUS C
UCIIOJIb30BAaHUEM I10JIyYEHHbBIX 3HAHUIH;

® OCBOCHHE METOJIOB DEIICHHS TPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
du3nueckux Mojenel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHHMH HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBocHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIU3 U KPUTUYECKOE
OlIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO cO cepaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (DU3UKOMH,
U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha IOCTHKEHUAX PU3NUECKON HAYKH.

Ha un3yuenue ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE OCHOBHOIO 00ILEro odpa3zoBaHuUs

oTBOoAMTCS 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 mporpamme 1o Gpu3sMke nepeueHb JJabopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BhIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT U
OTBITOB C YU4ETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa 1o (U3HKe.



COJAEPKAHUE ObYYEHUA

7 KUIIACC

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

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3UYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MnpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAay4YHOT'O BOINPOCA, BBIABM)KEHHUE TIMIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaeMoro spieHus. OmnucaHue
bu3HYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

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

2. Owuzuyeckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHH aHaJIOTOBBIM M IIH(PPOBBHIM

puoOpoOM.

Jlabopamopnuvie pabomot u onvimel.

1. Ompenenenue HEHBI JeIEHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTHU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIL.
5. H3smepeHue TtemmepaTypbl NpHU IOMOIIM >KMAKOCTHOIO TEPMOMETpa M JaTyuKa

TEMIEPATYPHI.
6. IIpoBeneHne ucCIIeJOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh IMOJIETA IAPHKA,
MyIEHHOTO TOPU30HTAILHO, TeM OO0JIbIIe, YeM OOJIBIIIe BEICOTA ITyCKa.

Pa3nea 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BeleCTBA.

CtpoeHue BelIeCTBA: aTOMbl MU MOJEKYNbl, MX pa3Mepbl. OMBITH, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne dacTui] BemectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, Auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHWE Ta30B, IKHJAKOCTEH ©  TBEPMIBIX
(KpHCTAUTMYECKUX) Tel. B3aMMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTtHbIX COCTOSHUUN
BOJIBI.

Hemoncmpavyuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddysun.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEII[eCTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guamMeTpa aToMa METOJO0M PAIOB (C UCIIOIb30BaHuEM GoTorpaduii).

2. OnbIThl O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUI MOJICKYJISIPHOTO MTPUTSKEHUS.

Pasznen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.



Mexanndeckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHMs Ten. Macca kak Mepa umHepTHocTH Tena. IlnotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttei. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMoMeTpa. fIBieHue TATOoTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HaIpPaBJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroneHue MeXaHu4ecKOro JBUKECHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalGnroneHue M3BMEHEHHS] CKOPOCTH TIPH B3aUMOJICHCTBUH TEIL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnuvie padbomot u onvimeul.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JABIKEHHUS (LIapuKa B HKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS M TaK Jajiee).

2. OmpeneneHue cpelHEd CKOPOCTU CKOJBXEHMsI Opycka WIM IIapuKa 110 HAaKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeEa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOM CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tela U
XapakTepa COIMpUKaCAIOUIUXCs TOBEPXHOCTEM.

Pasnen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETUUEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT o0bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KU JIKOCTSIMHU
u razamu. 3akoH llackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JABICHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckmii  mapamokc. CooOmarormuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6omnouku 3emmu. Onbit Toppuyennu. M3mepeHue atMocepHOTO MaBICHHUS. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBamyeckuit mpecc.
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[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCHMOCTh BBITAIKMBAIONICH CHJIBI OT 00bEMa TMOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHWs TeN: IUIABAaHUE WJIM IMOTPY>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 KHUIKOCTD
4acTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JEUCTBYIOIIEHM HaA TEJNO, IMOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
AKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHHUE €€
Ipy30I10ABbEMHOCTH.

Pa3znen 5. Pa6ora 1 MOIIHOCTH. JDHEPrHUs.
Mexanudeckas pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

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

KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.
Mexannueckas 2Heprud. KuHeTmdeckas W mnoTeHIuMalnbHas 3Heprus. lIpespamienne
OJIHOTO BU/Ia MEXaHUUYECKOH SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimot.
1. Ompenenenune paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenune KII/] HakIOHHON MIOCKOCTH.
4. W3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnena 6. TemioBbie IBJICHUS.
OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOECHHS BemiecTBa. Macca

U pasM

Cppl aTOMOB W MOJICKYIIL. OHLITBI, MNOATBCPKAAIOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHU BemecTBa. Kpucrammmyueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIAPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KaloWUIApHbIE siBleHUs. TeroBoe
pacUIMpEeHHEe U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBIKEHHUS YaCTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u

COBCPHICHUC paGOTBI. BI/II[BI TCILIoNCpCaaqn: TCIIOMPOBOAHOCTh, KOHBCKIW A, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBepIeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanne W KoHJeHcamws. lcmapeHue.
Kunenue. YnenpHas Teriora mnapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(hEpHOTO JaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMBa. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TermoBbix asuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CpPebl.

3aK0oH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUYKEHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit CMauyuBaHUs M KAlTWJUTSIPHBIX SIBJICHUH.

HabGmronenue TeniaioBoro pacuimpeHust Tel.

V3MeHeHre TaBlIeHUs Ta3a MPU H3MEHEHUHN 00bEMa U HArpeBaHUH HITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunel Terionepenayu.

OxyaxJIeHue MPU COBEPIIEHUU PaOOTHI.

W Nk WN R

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CHUIIaAMH.
. CpaBHEHHE TETUIOEMKOCTEH PA3IMYHBIX BEIIECTB.
. HaGmonenne kxumneHwus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUH.
13. Mojenu TemIOBLIX ABUTaTele.
Jlabopamopuvie pabomul u onvimol.
1. OnbIThI O 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TTPUTSIHKEHUSI.

[
= O

=
N

OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTENH U TBEPIBIX TEI.
Omnpeznenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThl, JAEMOHCTPHUPYIOIIUE 3aBUCHUMOCTH JaBJIEHHs BO3AyXa OT ero o0béMa u
Harp€BaHud UKW OXJIAXKJICHUA.

s wnN

6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [UTMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HaOmoneHue n3MeHEHHs BHYTPEHHEW SHEPrHM Tela B pe3ysibTaTe Terjonepeadd u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBJIeHUS TEIIIOOOMEHA TPU CMELIMBAHUH XOJIOIHOM U ropsiueid BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW TNpU TEIJIOOOMEHE C
HarpeTbIM METaJUINYECKUM I[IUIHHIPOM.
10. Onpenenenue ynenbHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpoliecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzauus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWCTBUS 3apSKEHHBIX TEJI OT BEJIWYUHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3niekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

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

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. McTOUHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoThBiIeHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U NapaIeIbHOE COEUHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro TOKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTPeOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIkaHHe.

[locTostHHBIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHE IS KU3HHU Ha 3emie. OnbiT Dpcerena. MarunuTHoe mnose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab HOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI ANEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posia aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DneKTpocTaTUIeCcKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
ITpOBOAHMKH U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYHNKM TOCTOSIHHOTO TOKA.
JlercTBUS DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psa.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI0 HAMPAKCHUSA BOJIBTMCTPOM.
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. PeoctaTt 1 MmarasuH conpoTUBIECHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOXKHOCTHU Pa3/IeIEHUS ITOIIOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX 110JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBuE€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

N
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. SHGKTpOI[BI/IFaTeHB IIOCTOAHHOI'O TOKA.

N
N

. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HUHAYKIIWHA.

N
w

. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIlPaBIEHUS MHAYKIIMOHHOI'O TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.
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(Sl



Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOIIOACHUIO STICKTPU3ALUH TEJI MHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanue JeNCTBUS JIEKTPUUECKOTO 10JI HA IIPOBOJAHUKH U JUBJIEKTPUKU.

COopka u mpoBepKka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJmpoBaHue CUIIbI TOKA.

H3mepeHnue u peryinpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pE3UCTOpa U HAIIPSKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NpU MOCIEAOBATEIHHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyisl CUJIbI TOKA NP NapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYIETO Yepe3 Pe3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HalpsHKEHUS
Ha Heu.

13. Onpenenenue KIIJ] HarpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEHCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3/esieHuu.

ok wnNRE

16. MccnenoBanue AEMCTBUA dJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOAEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHne AeMCTBHUSI MArHUTHOTO MOJI HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue paboThl 3JEKTPOIBUTATEISL.

20. N3smepenne KI1/] anexTpoaBurarenbHOM YCTAaHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEIOBaHUE
VU3MEHEHUH 3HAYEHUs U HallpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOrO JBHWKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXkeHue. HepaBHoMepHOe
npsIMOJIMHENHOE ABM>KeHHe. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMofinHelHOe BIkeHne. CBoOoaHOE nageHue. OnbITh
[Nanunes.

PaBHOMepHOE JBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora obpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IIpuHnumn
CYIIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHS, Cujla TPEHUs
IIOKOS1, APYTUE BUBI TPCHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOIHOIO MajeHUs.
JBuxenue 1uianer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Tea0. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChbIO BpaleHusa. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

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

OHCPIUuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEpIrusa TCJI1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIH.

IToTrenumanpHas HEprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HalmroeHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IyTE€H M TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOIMHEUHOTO IBH)KEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHue MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIbHO KaOuHeTa (PU3HKH.
3aBUCUMOCTh YCKOPEHHMSI T€JIa OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TeIl.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM Tel.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHre MEeXaHU4eCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTHH NPH IBUKEHUU TeJla MO/ IeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomut u onvimol.

1. KoncTtpyupoBaHue TpakTa I pa3rOHAa W JAJIbHEHIIET0 PaBHOMEPHOIO JIBHKECHUS
IIApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHUS IapHUKa I0
HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IIPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumores3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHHHM O0e3 HayalbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psAJI HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodpPuImeHTa TPECHUS CKOTBKCHHUS.

8. OmnpeneneHue XKECTKOCTH MPYKUHBI.



9.

Onpenenenne pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM [BHKEHUM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH TMPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HEIIOJABH>XKHOI'O U ITOABUKHOT'O 0JI0KOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nen 9. Mexanndeckue Kojie0aHUsI U BOJHBI.

KonebarenbHoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWM: MEPHOA, 4acToTa,
aMIuTyna. MareMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxnennble koneOanusi. Pesonanc. MexaHnueckue BOJIHBL.
CaoiicTBa Mexannueckux BoJH. [IpogonpHbIe U onepeyHbie BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
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Habmonenue xonebanuil e noJ 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumtoneHne BEIHYKACHHBIX KOJICOAHUI M Pe30HaHCA.

PacripoctpaneHue npoJOIbHBIX U MIOTIEPEYHBIX BOJIH (Ha MOJIEINN).
HaGumtoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnusie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KojaeOaHui MaTeMaTHYecKoro MasTHUKA.
OmnpezneneHye 4acTOThl U MepHojia KoleOaHUH NPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCUMOCTH IEpHOja KOleOaHWH IMOJBELIEHHOTO K HUTH Ipy3a OT
JUIUHBI HUTH.

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

[TpoBepka HE3aBUCHUMOCTH Iepuojia KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTh MepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJie. DIJIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BonHOBEBIE CBOMCTBaA CBETA.

Jlabopamopnwvie pabomot u onvimel.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNe(oHa.

Pa3znea 11. CBeToBLI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsMonuHEtHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBeta. [mockoe 3epkano. 3akKOH OTpaXKE€HHUsI CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [loiHOe BHYTpeHHEE OTpa)KEHUE CBETA.
Hcnoap30BaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckona. ['a3 kak ontudeckas cucreMa. biim30opykoCcTs U JalIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HhtoToHA. Clio’keHUE CIEKTpaIbHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonnHEITHOE pacIpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJIax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tomryuenue n300pakeHUi C MOMOILBIO JTUH3.

[Mpuniun neiictBus goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rnasa.

11. Pa3nosxxeHue 6enoro cBeTa B CIEKTP.

12. [Tomryuenue 6e10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwsie padbomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH yIJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla NaJeHHs.
N3y4yeHne xapakTepuCTHK N300pa)KeHUs IIPEMETa B INIOCKOM 3epKalle.

Hccnenosanne 3aBUCUMOCTH yIUIa NPEJIOMIIEHHS CBETOBOTO JIyda OT yIJIa MaJcHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Nonyuenue n300pakeHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl O BOCHPHATHIO L[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 I[BETOBBIC
(UIBTPBIL.

Pa3zngen 12. KBanToBble sIBJIeHHUS.

OmneiTel Pesepdopaa u mnanerapuas mojenb aroma. Moaens aroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEeHyaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass mopaens aromHoro siapa. M3otombl. PagnoaktuBHble npeBpaimienus. I[lepuon
noJtypacnaaa aTOMHBIX sIJiep.

SAnepHbie peakiuy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCET. DHEPIUs CBA3H
aToMHbIX saep. CBs3p Macchl U sHepruu. Peaknuu cuHTe3a W neneHus saep. Vcrtounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JIeiicTBUSA paAMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNRE

CrieKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnexTp BogoOpoa.

Habmionenue TpexoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIONTUX U3TyUEHUH.

Perucrparnus nznydeHus: pUpPOJAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaGmro/ieHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHE HSHEPrHMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

doTorpadusim).

3. HMsmepenue paguoakTUBHOTO (hoHA.

IToBTOpHTEIBHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeIHA3HAYEH [UIA CHUCTEeMaTHU3aluu |
0000111eHUsT IPEAMETHOTO COJICPKAHHS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUHU
BCEro Kypca (pU3MKH, a TakkKe sl MOArOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY SK3aMEHY 10
busuke 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWH JAHHOTO MOJIYJS PEATUM3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 0OecrneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (hOpMUPYETCs €CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUNU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMH OOBSICHATh (PUINUCCKUE SBJIICHHS, IPUMCHSS IIOTYYCHHBIC 3HAHUS,
pemIaTh 3a/1a4yu, B TOM YUCJIC KAYECTBEHHBIC U YKCIICPUMEHTAIbHBIC.

[TpuHIMNIHATBHO AEATEIbHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00yYaIOLIUECs BBIMTOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUH PaclO3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBIICHUS
B OKPY’KaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJEe BaXKHBIX JIOCTIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HanpUMep, MPAKTUYECKOTO WCIOIB30BAaHUS PA3IUYHBIX HCTOYHUKOB DJHEPTUUM HA OCHOBE
3aKOHA MPEBPAIICHUS U COXPAaHEHHSI BCEX M3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOrO 00IIero o0Opa3oBaHMs HAalpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA Y

oOyuarorerocst Oynyt c(hOpMUpPOBaHBI CIEYIOIINE TNYHOCTHBIE PE3YJIbTAThI B YACTH:

1) mnaTpMOTH4€eCKOro BOCTIUTAHUS

— MPOSIBIICHHE MHTEPECa K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHHMCKOH (hru3nyeckoi
HayKU;

— IIEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAUYUMBIX U dTHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM IIPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HaHHE BAXXHOCTU MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B IEATEIILHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMUSA:

— BOCHPHUATHE ICTETHYECKUX KA4eCTB (HPM3MUYECKON HAyKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS MHUpAa,
OCHOBBI Pa3BUTHU TEXHOJIOTHM, BaXKHEUILIEN COCTaBIAIOLIEN KYJIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONMOTYYHS:

— OCO3HaHME LIEHHOCTH 0e30macHoro odbpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl 0O€30MIaCHOTO TOBEACHUS Ha TPAaHCHOpPTE, Ha JOporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000PY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— cOpMUPOBAHHOCTH HaBBIKA pe(yieKCHHU, MPU3HAHUE CBOETO MpaBa HA OMIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyA0BOro BOCIIUTAHUS:

— aKTUBHOE y4acTHE B PEIIEHUM MPaKTHYECKHX 33/1a4 (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJbHOW HaIpaBIIEHHOCTH,
TPeOYIOMIHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEpeC K MPAKTUYECKOMY U3yYEHHIO NMPO(eccHii, CBA3aHHBIX C (PU3UKOM;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM [Js pelleHus 3a7ady B O0JIACTH
OKpY’Karollen cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KaroIEe Cpeibl;

— 0CO3HAHME TI00ABHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHAIOIIUMCH YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHMH UCCIEIOBAaHUA U TPOEKTOB
(bu3nuecKoil HaNpaBIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

— NOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pE3 NPAKTUUECKYIO AESTEIBbHOCTD;

— noTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWK, B TOM uucie (OPMYIHPOBATH HJIEH,
MTOHSITHS, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;



® — OCO3HaHME JePHUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 001acTH (PU3NKH;

¢ — [UIAHMPOBAHUE CBOETO PA3BUTHS B MPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUH;

® — CTPpEMIICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IMTPHUPOIEL, 06H_I€CTBa U 3KOHOMMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEWCTBUH C YYETOM BIIMSAHUS HA OKPYKAIOILYIO CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr chOpMUPOBAaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIEC yUeOHbIE IEHCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3naBaTe/IbHBbIe yHMBepCcaIbHbIe yueOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINN, OCHOBAHMS JJIsi 0000IIeHNUs
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMaTpUBAeMbIX (haKkTax, JaHHBIX U
HAOJII0JIEHUSX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH IIPUYUHHO-CIIEICTBEHHBIE CBSI3U IPU U3YYEHUU (PU3UYECKUX SBJICHUH U
IIPOLIECCOB, JI€JIaTh BBIBOJABI C MCIOJB30BAaHUEM JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BEITUUNH;
CaMOCTOSITENIFHO ~ BBIOMpaTh CIoco® pemnieHuss ydyeOHOW (u3Mueckodl 3anauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHHUs, BBIOOp Hambojee MOIXOIAIIEr0 C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccirenoBaTeLCKHe AeliCTBUSA:

MCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEI0BATEIBCKUI HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTAaBJIICHHOMY IUIaHY OIBIT, HECIOXHBIN
bu3nYECKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SIBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, MOJYUYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pPE3yJbTaTaMm
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (U3UUECKUX MPOIIECCOB, a TAKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 nx Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHSTh Pa3UYHbIE METOJbl, MHCTPYMEHTHI M 3ampoChl MPHU TMOHCKE U OTOOpe
WH(OpPMAIUK WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM PU3NIecKor 3a/1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUHBIX
BUIOB ¥ (POPM TIPEICTABICHHUS;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpEACTABICHHUS HHOOPMAIMHU H
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLIC yqeﬁnble JelCcTBUA:

B XoJe OOCyXIeHHs Yy4eOHOTO Marepuana, pe3ylbTaToB JabopaToOpHBIX pPaboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHBIE Ha PELICHUE 3aa4ul U MOIepKaHne 01aroKenaTeIbHOCTH OOIICHNS;
CONOCTABIATH CBOM CYXJAEHHS C CYXACHHSIMH JpYTUX YYacTHHKOB JHAaJIora,
O0OHapY)KMBATh PA3IMYUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

NyOJMYHO  TIPENCTABIATH  PE3YJAbTAaThl  BBIOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCTIEpHMEHTa, HCCIICIOBAHUS, IPOCKTA);

NOHUMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAIbHOW PabOTHI
NP PEIICHUU KOHKPETHOH (pr3ndeckoii mpooiemsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU3O0BHIBATH JEHCTBUS MO €&
JOCTHIKCHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITIOJIHATH CBOIO YacTh PAa0OTHI, JOCTHTras KAaueCTBEHHOTO pe3yJbTaTra MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBATh KAueCTBO CBOETO BKJIaJAa B OOMUI TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranmusanmus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIICHUS
bu3nyecKuXx 3HaAHMI;

OpUEHTUPOBATLCS B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHITHE PELIEHUS B TPYIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITENIbHO COCTaBJISITh AJTOPUTM pelIeHus (U3MUECKON 3aJauu WIM IUIaHa
UCCIICIOBaHMUS C Y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh Mpe/araéMble BApUaHThI PELICHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBIA HHTEJLJIEKT:

JlaBaTh aJCKBAaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATh TPUYMHBI JIOCTUXKEHHUS (HEJOCTIDXKEHUS) pe3yJabTaTOB JEATENbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ1 BBITOJHEHUS (PU3NUECKOTO
UCCIICIOBAaHUST WM MpPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBILUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LICJIA U YCIIOBUSM;

CTaBUThH ce€0s1 Ha MECTO APYrOro YeJOBEKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAYYHYIO
TEMY, [IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad WId B
YTBEPKICHUAX HAa HAy4YHbIEC TEMBI M TAKOE K€ IIPaBO JAPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaTbl HA 0a30BOM YpPOBHE JOJKHBI
oTpaxaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

UCIIONIb30BaTh TMOHATHS: (U3HYECKUEe W XUMHUYCCKHE SBJICHHS, HAOIIOJACHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUYECKUX BEJIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BemecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe), MEXaHHMYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOJICHCTBYIOIIAs cuia, nedopManus (ympyras, IUJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCY/IbI;

pasnuyats siBieHus (auddys3us, TeI0BOe IBMKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHUE, UHEPLHUs, B3aUMOJCHCTBUE Tell, pABHOBECHE
TBEPABIX TeJI C 3aKPEIUIEHHOW OChIO BpalleHMs, Iepefada JaBleHUs TBEPIbIMU
TEJIaMHU, KUAKOCTAMHU U razaMu, aTMoc(epHOe JaBjieHHE, IIJIaBaHUe TeJl, IPeBpalleHus
MEXaHMYECKOI HEPTuu) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YICHHBIX (DM3MUECKUX SBIICHUH B OKPYKAIOIIEM MHpE, B
TOM uucie (pU3MYecKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NCHUCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHHUKE, BJIMSHUC aTMOC(EPHOTO JABIICHUS HA XUBOW OPraHu3M, IIaBaHUE PHIO,
pplYaryd B Teje YelOoBEeKa, MPU STOM MEPEeBOJUTH MPAKTHYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTMCHIBaTh U3YUYCHHBIE CBOMCTBA TeN U (DU3UUYECKUE SIBICHUS, UCTIONIB3Yys (HPU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MYyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHHSs, JaBlIEHUE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAS CHIJIA, MeXaHW4eckas padora,
MOIIIHOCTh, IIJICUO CHJIBI, MOMEHT CHJIbl, KOI(PQUIUMEHT TMOJEe3HOr0 JeHCTBUS
MEXaHM3MOB, KUHETUYECKash W MOTEHIUAaIbHAsl DHEPTUs), IPU ONMHCAHUU TMPABUIBHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCIIOIb3YEMbIX BEIMYUH, X 0003HAUYCHHS U €AMHUIIBI
(Gu3NYECKUX BEIMYMH, HAXOAWUTHb (OPMYJbl, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHUMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEUYHH;

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MYECKHe SBICHHUS M MPOLECCHl, HCIOJb3Ys
npaBujIa CJIOXKEHHs CUJ (BIOJIb OJHOW TpsiMOi), 3akoH ['yka, 3akon Ilackais, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE€ TPABHIIO» MEXaHUKH,
3aKOH COXpaHEHUsi MEXaHWYECKOM »HHEepruu, TMpU OSTOM JlaBaThb CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U 3aIllMCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;

OO0BSACHATh (U3NYECKUE SIBJIEHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallMi MpPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUUUMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTWYECKHX IIaroB ¢ OMopoit Ha 1—
2 W3YYCHHBIX CBOWCTBAa (U3MYECKUX SBICHUH, (U3UYECKUX 3aKOHA  WJIH
3aKOHOMEPHOCTH;

pemats pacuéTHble 3adadyd B 1—2 [EWCTBUSA, WCIONB3YsS 3aKOHBI U (OPMYIIBL,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBL: Ha OCHOBE aHallM3a YCJIOBUSA 3aJauu
3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKUE BEIUYUHBI B (POPMYIBI U



IPOBOJIUTH PAacy€Thl, HAXOAUTh CIPABOYHBIC JAaHHbIE, HEOOXOAUMBIE Ui PELICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (HPU3NYECKON BETMUHUHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO pEUIMTh TMPU MOMOIIM (DU3HYECKHX
METOJI0B, B OIMCAHUM MCCIEAOBAHUS BBIJCIATH IPOBEPAEMOE IPEIIIOI0KEHNE
(rumoresy), pazauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOZI€ OIBITA, JIe1aTh BBIBO/BI 110 €I0 PE3YJIbTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBJICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMbIE NPEANON0KEHUA, COOUPAaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&éMa, CUJIbl U
TEMIIEpaTypbl C HMCIOJIb30BAaHUEM AHAJIOTOBHIX U HU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHusi IPUOOPOB C YYETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHHUI;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PaBHOMEPHO JBHXKYILEIOCs
Tela OT BPEMEHM JIBUKEHUS TeEJla, CUJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKH TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAan
CONPUKOCHOBEHMSI TeJl, CUJIbl YIPYTOCTH OT YIJIMHEHMS MPYKHUHbBI, BHITAIKUBAIOLIEH
CWIBl OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTHU OT IUIOTHOCTU Teja, OT IIyOWHBI, Ha KOTOPYIO IOTPYKEHO Telo,
YCIIOBH TIJIAaBaHUS TEJ, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHUs, cleaysl MPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DM3MYECKMX BEJIUYMH B BUJAE MPEIIOKEHHBIX TaOMUI] M TpadHKoB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIWYUH (IUIOTHOCTh BEIECTBa
KUAKOCTHU W TBEPAOrOo Tela, CWJIa TPEHUS CKOJIBbXKEHHUS, JIaBJIEHUE BO3/AYyXa,
BBITAJIKUBAIOIIAsl CHUJA, JEHWCTBYIOLIAs Ha TMOTPYKEHHOE B IKHUJIKOCTh TeJoO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys NpPeasIoKEHHON
UHCTPYKLIMU: IPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIIMYUHBI;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
o0opyoBaHUEM;

yKa3bIBaTh MPUHIMNBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIINECsS COCYIbl, OapOMeTp, phlyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONOpPOM Ha UX OMNMCAaHHA (B TOM 4HMCIE: NOAUMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKHIM NpPEccC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMepax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW XM3HM A 0OecredeHus
0€30MacCHOCTH MpH OOpaIleHud C NPUOOpPaMU U TEXHUYECKUMH yCTpOICTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM OSKOJIOTUYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



OCYILLECTBIIAATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOPAs SBJISIETCS MPOTHBOPEUYUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 3a/laHUi HAyYHO-IOMYJSAPHYIO JINTEPATypy
($U3NUECKOro Ccoaep)KaHus, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh NMpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMAILMM U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gpu3N4ecKoro coaepkaHus, B TOM 4YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIIEHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX WCCIICAOBAHUH, IIPU STOM
IrpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALIUEMH;

IPU BBINOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBaHUM pacrpenenartbh 00sS3aHHOCTH B
IPyIIE B COOTBETCTBUHM C ITOCTABJICHHBIMHU 3a/ladyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IIJIaHa
JeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOLIUX.

K konmy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3ylabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTH y 00YYAIOIIUXCS YMEHUM:

WCIIOJIH30BaTh TMOHSTHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3/yXa, TEMIIEpAaTypa, BHYTPECHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN JEKTPUUECKUAN 3apsl, SJIEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MarHUTHOE
oJIe;

paznuuath SBJIEHUs (TETUIOBOE pACUIMpPEHHE M CXKaThe, TeIUIonepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, UCHAPEHUE, KOHACHCAIus,
TJIaBJICHUE, KPUCTAJUTH3ALUS (oTBepaeBaHue), KHUTICHHE, TerJIonepeaya
(TeTIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JAEMCTBUE MArHUTHOTO IOJS HA MPOBOJHUK C TOKOM, AJIIEKTPOMArHUTHas
WHIYKIMSA) TIO OINHWCAHUI0 WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPHUPYIONIUX JaHHOE (PU3NUIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUHA B OKPYXKAIOIEM MHUPE, B
TOM 4Hciie (u3nuecKkue SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATSDKCHHE |
KalWUISpHBIE SIBIICHUS B NPUPOAE, KPUCTAUIBI B Mpupoje, uziaydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, DIJIEKTPUYECTBO IKUBBIX OPTraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MNOJICOB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emie, IONSIPHOE CHUSIHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBICHHIA,

ONKCHIBATh U3yYCHHbIE CBOMCTBA Te U (PU3NYECKUE SIBICHUSA, UCTIONb3Yys (PU3HUECKUe
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh  BELIECTBA, YJENbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAas TeIUIoTa
napooOpa3oBaHus, yIelIbHAsl TEIUIOTAa CrOPaHUsI TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BJIAXHOCTb BO3AYyXa, AJIEKTPUUYECCKUN



3apsi, cujga TOKa, OJIIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIEHHE IMPOBOJHUKA,
YZI€IbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOT0 TOKA), IIPU
OMKCAaHUM TMPABUIBHO TPAKTOBATh (U3UYECKUN CMBICT HCHOJIb3YEMbIX BEIWYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYMH, HAaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (HU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

XapakTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBICHUS M MPOIECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIECTBA,
IOPUHLIAIT CYNEPHO3UIMKU Toyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHUS
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €r0
MaTeMaTUYECKOE BbIPAKEHUE;

O0BSACHATH (PpU3MUECKHE MPOIECCHl M CBOICTBA TEJI, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalui IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISIBIISITH
MPUYUHHOCIEACTBEHHBIE CBSA3HM, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3agadd B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (PU3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3alMChIBaTh KPATKOE YCJIOBME, BBIABIIATH HEJIOCTATOK JAHHBIX JJIS PELICHMs 3a/auH,
BbIOHUpATh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOAUTH PACUEThI U
CpaBHUBATh MOJIyYeHHOE 3HaUeHHe (PU3NUECKON BETMUHHBI C U3BECTHBIMU JAaHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh NpPU MHOMOIIM (U3HUYECKUX
METOJIOB,  MCIIONIb3ys  ONWCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OILIEHWBATh IPaBUWJIBHOCTh MOPSAKAa IPOBEICHUS HCCIEA0BaHUSA,
JIeJIaTh BBIBOJIBI;

HIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes (KamWUISPHbIE SIBIEHUS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPHI, CKOPOCTH MPOLIECCA OCTBIBAHUS U HarPEBAHUS NPU U3IyYEHUU OT LIBETA
W3NIydaronie  (MOrJIomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIAKOCTM U IUIOMAAU €€ TIOBEpXHOCTH, OJJEKTpU3alus Tel U
B3aMMOJEMCTBUE DIIEKTPUUYECKUX 3apsIiOB, B3aMMOJECHCTBUE IMOCTOSHHBIX MarHUTOB,
BH3YyalIM3alisl MAarHUTHBIX M0JIEW MOCTOSIHHBIX MAarHUTOB, I€HCTBUS MAarHUTHOTO MO
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (opMyIupoBaTh NPOBEpSEMbIC MPEANOIOXKEHUs, COOUpPAThH
YCTAaHOBKY M3 MpPEUIOKEHHOIO0  O00OpyHOBaHMs, ONUCHIBATH XOA OIBITa U
(bopMyIHpOBaTH BHIBOJBI;

BBITIOJIHATH NPSMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO3.yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U JaTYUKOB
¢bu3NyecKuX BEIWYHH, CPaBHMBATh pE3yJIbTaThl W3MEpPEHUN C Yy4E€TOM 3aJaHHOI
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJIUTH MCCIIECJOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYUHBI OT JPYrou C
MCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUM (3aBUCUMOCTb CONPOTUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IJIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UAYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
HCCJIEIOBAHKUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOIHUKOB):



IUITAHUPOBATh HCCIE0BaHUE, COOUPATh YCTAHOBKY U BBIIOJHATH U3MEPEHUs, CIEAys
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PEe3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETATh BHIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHNUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOILIHOCTh JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEeays
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTh 3HAYEHNE BEITUUNHBL;

e coOmonaTh TMpaBWIia TEXHUKH O€30MacHOCTH TMpH padore ¢ J1abopaTopHBIM
000pyI0BaHUEM;

® XapaKTepu3OBaTh MPUHIUMBI JEHCTBHS W3YYEHHBIX MNPUOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCIE: CUCTEMA OTOILJICHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpPMETP, BOJBTMETP, CUETUYMK AIIEKTPUUYECKOU
SHEpPruH, JJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelIbHbIE JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIrATENb
[IOCTOSIHHOTO TOKA), HCIOJIb3ysS 3HAaHUA O CBONCTBaX (U3MUECKUX SBJICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTbIE TEXHUUYECKHE YCTPOHCTBA M H3MEPUTENIbHBbIE NMPUOOPHI IO
CcXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMsl, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUYECKUX LIETEeN C MOCIeI0BaTeIbHBIM U MapajuIeIbHBIM COEAUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [pUBOAMUTH NpHUMEpPHl (HAaXOAUTh HH(GOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30IacCHOCTH MpH OOpaIleHud ¢ NpudOpaMu M TEXHUYECKMMHU YCTPOHCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

® OCYLIECTBIATh NOMCK HH(pOpMauuu Qusndyeckoro coaepkanuss B HMHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M NYTEM CpaBHEHHUS JONOJIHUTENbHBIX HCTOYHUKOB
BBIJICNIATh MH(POPMAIINIO, KOTOpasi SBISETCS TNPOTUBOPEYHMBON WM MOXKET OBITh
HEJI0CTOBEPHO;

® UCMOJb30BATh MPHU BBHINOJHEHUU Yy4eOHBIX 3a/laHUI HAyYHO-MOMYJSPHYIO JINTEPATypy
(U3MUECKOro Co/Aep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHus, 00001as
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyoJIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM HMCCIEI0BaTEIbCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHSATHIHBIN ammapar
Kypca (pU3HKH, CONTPOBOXK/IATh BBICTYIUIEHNE IPE3EHTALINEH;

® [Ipu BBINOJIHEHUU Y4YEOHBIX IPOEKTOB W UCCIENOBAaHUM (PU3NUECKUX TMPOIECCOB
pacnpeienaTh 00sS3aHHOCTH B IPYIMIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladyaMH,
CJIIEUTh 3a BBIOJIHEHMEM IUIaHA JCHCTBUH M KOPPEKTHUPOBAaTh €ro, ajeKBaTHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K xoHny oOyueHus B 9 kiacce npeIMeTHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JIOJIAKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



UCIIOJIB30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAs TOYKa, TPAECKTOPHSI,
OTHOCUTEJIbHOCTh MEXaHMYECKOTo JABMKeHUs, nedopManus (ynpyras, miacTUuecKkas),
TPEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEpPEerpy3ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKHe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTHh U
JTATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TOrIonieHus, anbda, Oera- M ramma-
U3IIy4€HHUS], U30TOIbI, SiAICPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHHE, CBOOOTHOE Ta/ICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kose0aTeNbHOE JIBIDKEHHUE (3aTyXamlllue U BBIHYXKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PacIpOCTPaHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CHEKTpa H3Iy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroieM Mupe (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIUBEI U OTIIUBHI, JIBIKCHUE TUIAHET
ConHe4yHOM CUCTEMBI, PEaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHUE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHMM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4H, PaAHOAKTUBHOE W3JIYYCHHE MPUPOJHBIX MHHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHH HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCHSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYeCKUX SIBICHUM;

OTHCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ys (DHU3HUECKUe
BEITMYUHBI (CPEeIHsIST ¥ MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBHIKECHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHsI, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYECKasi padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTHUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHATBHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJHAas MEXaHWYecKash SHEprusi, MepuojJ M YacToTa KojeOaHui, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BENTMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH;

XapaKTepU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS U MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpPAHEHHUsI HPHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUHU CHUII,
MIPUHIMUIT OTHOCUTEIBHOCTH [ 'anuiesi, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHbl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO UHCEN TMpU SACPHBIX peakUusX, NOpU ITOM JaBaTh CIOBECHYIO
(bOpMYyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMATHYECKOE BBIPAKCHHE;



OOBSCHATh (hU3MUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHMCI€ U B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOil Ha 2—
3 u3ydeHHBIX CBOWCTBAa (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pewath pacy€THble 3a/jauu (ONUpAIOLIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCHIOIb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOlLME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/aud 3alUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WIH
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Il PEIICHHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYCHUS
(bU3M4eCcKOil BETUUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pEUIMTh IMPU HNOMOIIM (HU3HYECKHX
METO/OB,  MCIOJb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HPEINOoNI0KEeHNE, OLCHUBAaTh IMPABUJIBHOCTh MOpPs/IKAa IPOBEACHUS HCCIEeI0BaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydyeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyXKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTHU IPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MaJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIOr0 CBEeTa B CHEKTpP, M3YyYEHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaje U CBOMCTB HM300pakeHHs IpeAMeTa B coOuparouiel JuH3e,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3JIYUYEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOpa 000PyYA0BaHMs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TP HEOOXOAMMOCTH CEPHI0 NPSMBIX W3MEPEHH, OMpEeAessisi CpeiaHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((OKYCHOE pacCTOsIHHME COOMparole JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCIHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh IIYyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHUsS CBeTa OT yrja HaJeHHus U
yria IpejJoMJIeHUsl OT yIia MaJieHus1): IUIaHUPOBaTh UCCIIEIOBAHHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (UKCHpOBaThb pE3yibTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
(¢u3nUecKux BEIWYMH B BHJE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIEIOBaHMS;

IIPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOTHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOXPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasiTHUKOB, ONTHYECKash CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY W BBINOJIHATH
U3MEpEHUs, clenys NPeasIoKEHHON MHCTPYKIHMM, BBIYMCIATh 3HAaUCHHUE BEJIUYMHBI U
aHAJU3UPOBaTh IOJIyYEHHBIE PpE3ydbTaThl C Y4ETOM 3aJaHHOH IMOIPEIIHOCTH
U3MEPEHU;

coOyoaTh TMpaBWJia TEXHUKH O€30MacHOCTH IMpu paboTe ¢ J1abopaToOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3MUYECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTAHETapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepU30BaTh MPHUHIHUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarmapar, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HcCronb3ys 3HAHUSA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
MCIIOJI30BAaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB IMPH PEHICHUH Y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JUJIS MOCTPOCHUS M300paKCHUU B TIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEAHEBHOW >KM3HHM [UIsl OOecredeHus
0e30macHOCTH TpU OOpalieHHuH C OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsI U COOJIIOACHHS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIleH Cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundeckoro cojaepxxkanuss B HHTepHere,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoCc, HAXOIUTh ITyTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO JIUTEpPaTypy
(buU3NYECKOTO COJEep)KaHUsS, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHUSI TEKCTa, IMpeoOpazoBaHus WHOOpPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCHbMEHHbBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJIMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIJIM UCCIEI0BATENbCKON AEATENbHOCTH, IPU 3TOM T'PAMOTHO
UCIIONIb30BaTh M3YYCHHBIM MOHATHUHHBINA ammapar W3y4aeMoro paszziena (U3NKd U
COMpPOBOXKAATh BBICTYIUIEHHE Mpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHU
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pa3nen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 O - 2
HSHKA - HayKa O TIpHpoAe https://m.edsoo.ru/7f416194
bu6 K
1.2 du3nYecKre BeITUYUHbI 2 1 nosmorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 bubmorexa HOK
) yd & https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nes 2. [leppoHayabHbIe CBeJIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 CrtpoeHue BemecTBa 1
TPOCHHC BEIICCTB https://m.edsoo.ru/7f416194
29 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII ) | bubnmoreka [JOK
' BEIIEeCTBa https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHBIC COCTOTHI Betmectsa https:/m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMOo/ielicTBHE TeJl
bubmuoreka [JOK
3.1 M 3
CAMIICCIOT ABIDICHIC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIIOTHOCTh 4 1 bubmmoreka [JOK




https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuua. Baget o 14 2 https:/m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
) TelaMHu, )KUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHe KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe faieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa i MOTIHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTRIC MEXAHHIMBL > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 CXATITCCRAL FHEpTIA https:/m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepsHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 68 12




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbi
Pa3pgean 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 7| 7
(CTpocHHe 1 CBOHCTBA BellecTBa https://m.edsoo.ru/7f4181ce
b K
1.2 TeroBbie MPOLECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 | bubnuotexa [JOK
’ U UX B3aUMOJIeliCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 7 5| 2 1 7
OCTOSIHHBIN JJIEKTPUYECKUUN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 c) 4
JICKTPOMATHITHAS HHAYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbi
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHUYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
’ OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckne KoJ1e0aHUS U BOJIHBI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMITHCECIHE KOJCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHMHACCKHC BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI

DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK




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

bubmuorexa [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f4 1ada6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Hroro no pazgeny 15
Paszgea 5. KBanToBbIe sIBJICeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 hitps-//m.cdsoo.ru/74 1a4a6
bubmuorexa [JOK
32 Crpoenne aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. s 1
5.3 JIEPHBIE PEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6nmoreka [JOK
' Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchbl

®du3nka — Hayka O IPUPOJIE.
SBnenus npupobl

dusznyeckue SABICHUS

duznyeckue BEINYMHBI U UX
nU3MepeHue

VYpok-uccnenoranue "M3mepenne
TEMIIEPATYPHI IIPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmeparypbl"”

MeTo bl Hay4HOTO MO3HAHHUS.
Onucanue GpU3NUECKUX SBICHUH C
[IOMOILBIO MOJEEN
VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa,
MYIIEHHOTO0 TOPU30HTAJIBHO, TEM
Ooubliie, yeM OoJblie BHICOTA ITycKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBI>KCHUE YaCTHUII BEIICCTBA

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI 11O

9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
OCco00OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJIbI. O000IIIEHHE 10 pa3IeTy bubmuorexa [JOK
«lIepBoHavanbHbBIE CBEACHUSA O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
TBIYKEHUE
bu6mmoreka [IOK
13 CropocTs. Emummiet copocTy https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyt ¥ BpeMEHU IBUKECHUS bubmmorexa LOK
https://m.edsoo.ru/ff0a0ac4
15 Nuepuusa. Macca — Mepa bubnnoreka [JOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BeliecTBa. PacueT Maccel bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Onpezaenenne
MJIOTHOCTH TBEPIOTO TEJay»
13 Pemenue 3amad nmo treme "[lnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeicTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAXKCHHUA




(nedopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenue Tarorenns. Cuiia TSHKECTH
CBS3b MEXIY CHJIOH TSKECTU U
22 Maccou TenayBec Teia. Pemenne bubmorexa LIOK
' ' https://m.edsoo.ru/ff0al778
3aza4 o reme "Cuna tsoxkect"”
3 Cuia TsDKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
Du3nvecKre XapakKTEPUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 N3mepenne cuil. Jluaamomer
P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocThb
https://m.edsoo.ru/ff0al778
CroxxeHue OByX CUJI, HallpaBJICHHEBIX
26 10 OJTHOM TT SI?\I/IXOf/'I ’ bubmorera [JOK
A . P ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIMAs CHUIT
7 Pemenne 3amau mo teme
"PaBHoneiicTByromIas cr"
Cuna tpenus u e€ Buasl. TpeHue B bubnuoreka [IOK
28
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «13yuenue
3aBUCHMOCTH CHJIBI TPEHMS
29 CKOJILKEHUS OT CI/IJ‘IBIp aBJICHUS U bubmmorera [TOK
8 https://m.edsoo.ru/ffO0alcc8
XapakTepa CONPUKACAIOITNXCS
ITOBEPXHOCTEW
30 Pemenue 3agad Ha onpeneneHne
PaBHOJECUCTBYIOLIEH CUJIIBI
31 Pemrenne 3amau no remam: «Bec bubnmoreka [JOK

Tenay, «I'paduueckoe n3oOpakeHne

https://m.edsoo.ru/ff0alde0




cuny, «Cunby, «PaBHOIEHCTBYIOIIAS
CUII»

KonrponsHas pabora no remam:
«MexaHnveckoe JABIKeHUE», «Macca,

32 ILIOTHOCTBY, «Bec Tema,
«['paduueckoe m3o0pakeHne CUI,
«Cunb»
Jasnenne. CriocoObl yMEHBIIICHUS U bubnunoreka [JOK
33
YBEJIIMYCHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 A Snina bubmuorexa [JOK
JABJICHIA 1433 OT 00BCMd, https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBieHUs TBEPABIMU
35 peata A PA bu6mmorexa [IOK
TCIANI, FRIVIKOCTAMIL I FASan. https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBiieHWE B AKUJKOCTH U Ta3e, bubnuotexa [JOK
BBI3BAHHOE JCHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aigau no teme «/laBnenue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970
39 I . bubnmnoreka [JOK
HAPABJIHHCCKHIH pece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HACOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnoreka [JOK
41
CYLLIECTBOBAHMUA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHoe bubnmuorexa [JOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [JOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepoua. ATmochepHoe bubnnorexa [HOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
ATmocdepHoe naBneHue"
JleficTBrE KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnast pabota «Ornpezenenue
43 BBITATKUBAIOIIEH CUJIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTB)»
Jlaboparopnast paboTta 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH Beca bubnuoteka [JOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJlay
bu6mmorexa [IOK
>0 Hnapartme Tex https://m.edsoo.ru/ff0a3a96
JlabopartopHnast pabota
51 "KoHcTpynpoBaHnue apeomeTpa win
KOHCTPYMPOBAHHUE JIOJIKU U
onpeJereHue e€ rpy30mno bEMHOCTH"
52 Pemrenue 3agaud mo temam: «IImaBanue bu6mmoreka [IOK




cynoB. Bo3nyxonnaBaHuey,
«/laBieHue TBEPABIX TEN, )KUAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o Teme

53 «/laBieHue TBEPABIX TN, KUAKOCTEN

Y Ta30B»
bubmuoreka [JOK

> Mexatiiecicas padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mourocte. Emmiuet MomocTi https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOILHOCTH, Pa3BUBAEMOM Npu 1
noabéMe o Jjiectauie"”

5 [Ipocteie MexaHu3MBI. Phryar.

! PaBHOBecue cun Ha peiyare
Pbruaru B TexHuke, OBITY U IPUPO/IE.

53 JlaGopatopHnas pabora 0.5 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara
Pemenue 3anau mo teme «Y cloBus bu6mmorexa [IOK

59
paBHOBECHS phIyara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
MexaHu3ma. Jlaboparopnas pabota

60 . 0.5
«3mepenune KII/ naknoHHOM
MIJIOCKOCTH

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
mortHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 MexaHudeckasi JHEpTUsl. bubmmoreka [JOK




Kunernueckast u noTeHIaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEPUMEHTAILHOE ONPEICTICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIMATIBLHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JBIKeHHE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adffe

68

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o teMe "Padota. MOLIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJI0KEHUS MOJIEKYJISIPHO-
. bubmuorexa [JOK
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, )KUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA |
BEIL[ECTBA HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LOK
p p https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe M KallWJUISIPHOCTb. | bubnmnoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpeEHUE U CKATHE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS 1
YacTHIL
9 Buytpennss sueprusi. Crioco6st | bubnnoreka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bupael Terionepenauu 1 bu6mmoreka [IOK




VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

11
BELLECTB ¥ MAaTEPUAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TEIIOBOro OanaHca. bubnunoreka [JOK

13 p Al
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"

Pacuer xonuyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJEIISIEMOTO UM MPH OXJIAKICHUN

16 Jlaboparopnast pabota "Onpenenenue bubnuoteka [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnunoreka [JOK
Cropanust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPHUCTAIIIHYECKUX I;en YnenpHas bubmmorera [IOK

p ’ https://m.edsoo.ru/ff0a71d2
TEIUIOTA TJIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yIEeIbHOM TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK




napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTABJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQXKHOCTH BO3/1yXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHHs

25

KII/ TermmoBoro nBurarensi.
TenoBble ABUTATENN U 3aILATA
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMS U MIPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOLECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme ""TenaoBrIe ABJICHUS.
N3MeHeHue arperaTHbIX COCTOSIHHUI
BemrecTna"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. I3MeHeHne
arperaTHbIX COCTOSIHMH BemiecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsAI0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPpU
CONPUKOCHOBEHUH"




B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYEeCcKoe MoJie.
3 HanpsiskeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TONEN
HocuTenu snekrpuyeckux 3apsios.
33 OnemeHnTtapHbli 3apsaj. CTpoeHue
aToMa
34 [IpoBOHUKY W TUAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs BJIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cyuiectBoBanus. lcTouHuku bubmmorexa LOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeNCTBUA dIEKTPUYECKOTO TOKA bubmmorexa LOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO NOJI HAa TPOBOTHUKHU 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B METaJLIax, bubnmoreka [JOK
JKUJIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toxka. JlabopaTtopHas pabora
bubmuoreka [JOK
41 "M3MmepeHue u peryaupoBaHue CUITbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HATIPSIKEHUE.
BoasT™metp. JIaboparopHas paboTa

bubmuoreka [JOK

42 "M3mepenue u peryanpoBaHue 0-5 https://m.edsoo.ru/ff0a9%e14
HarpsKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnunoreka [JOK
IIPOBOJIHMKA OT €ro JJIUHBI, IO N https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 yyacTka bubnmnorexa LIOK

https://m.edsoo.ru/ff0aa44a

Lemnu
JlaGopatopHnas pabora
"HccnengoBaHue 3aBUCUMOCTH CUJIBI

46 TOKA, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

CONMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas padota "IIpoBepka

43 MIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEAOBATEILHOM COEAUHEHNH ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 IpaBUjIa JJI CHJIbI TOKA ITPU 1 bubnnoreka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3a1a4 Ha npuMEHEHUE

50 3axoHa OMa JUIst pa3jIuuHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnunoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabora "OnpeneneHue
bubmuorexa [JOK
52 paboTHI M MOIIIHOCTH JICKTPUUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U MTOTPeOuTEn
53 DJIEKTPUYIECKOHN SHEPTUH B OBIT bubmorexa HOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o Teme "DIIeKTPUUECKHUE 3apsbl.
54 3apsoKeHHBIC TEla U UX bubmorera [JOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMojecTBus. IlocToSHHBIN
AIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DIEeKTPUUECKHE 3apSIIbI.
55 3a H)KCI:IHBIG Tena I/IpI/IX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abea8
B3auMojercTBus. IlocTOSHHBIN
AIEKTPUYECKUN TOK"
56 IlocTosTHHEIC MAarHUTEI, UX
B3aMMO/ICHCTBUE
57 Ypok-uccnenosanue "M3ydenue bubnmoreka [JOK
MOJICH TOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarxauTHoe 1ojie. MarautHoe nosje
bubmuoreka [JOK
58 3eMIIi ¥ ero 3HaYCHHE JJIs KU3HU Ha

3emite

https://m.edsoo.ru/ff0acOba




59

OmnsIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro TOka MarHuTHoe
10JI€ KaTyIIKU C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopnas pabora
"N3y4yeHue neicTBUS MarHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUraTEeNIeH B TEXHUUECKHUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHue U usyyeHue
paloThI aneKkTpoaBuraresns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYCHUS DJIEKTPUICCKOW SHEPTHUH.
DNEeKTPOCTAHIIUU Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOILHOM paboTe
1o TemMe "DIIEKTPUYECKUE U
MarHuTHBIC SBICHUS"

KonrponsHas pabora o teme

"DNeKTpuUeCcKue U MarHUTHBIE
sIBJICHUS"

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

66

PesepBHelit ypok. Pabora ¢ TekcTamu

bubmuoreka [JOK




o teme "TemnoBeie ssBiaeHus"

https://m.edsoo.ru/ff0acc5e

PesepBHbIil ypok. Pabora ¢ TekcTamu

67 1o Teme "HOCTUOﬂHHf i ! II?;IS::I/I//II(I)f:cIi(siES/IEanCdC6
AIEKTPUUYECKUN TOK
68 PesepBHbIit ypok. PaboTa ¢ TekcTamu |
mo Teme "MarauTHbie sIBIcHUS"
OBIIEE KOJIMYECTBO YACOB I10 63 14.5

I[TPOT'PAMME




9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaenpie  IMpakriieckue i[:;:eﬂl/lﬂ :)l;l[()l:ll;?)]:;feﬂbﬂble
padoThI padoThI pecypeni

1 MexaHuuecKoe JBUKECHHE. |
MarepuanbpHas TOUYKa

) Cucrema orcuera. OTHOCUTEILHOCTh | bubnunoreka LIOK
MEXaHUYEeCKOTO ABMKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPsIMOJIMHEWHOE | bubnuorexa [IOK
JBHKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE IpsIMOIUHEIHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM ABHKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

2 CBoboanoe nagenue tei. OnbITh |
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 | bubmuorexa [IOK

okpyxHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76




oOparnienus. JIuneiinas u yriosas

CKOpPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHUE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. Bbu6mmotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ac982
14 Pewrenue 3a1au Ha npuMeHeHUe bubnmoreka [JOK
3akOHOB HproTOoHa https://m.edsoo.ru/ff0aeb6e
Bu6moteka [JOK
15 Cuna ynpyrocru. 3axow I'yka https://m.edsoclfru/fanecaZ
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezenenne bubnmnorexa [JOK
JKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnmnorexa [JOK
18 Cuna TpeHus https://m.edsogru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencaue bubnuotexa [JOK
Kod(duUleHTa TPEHUS CKOIBKEHUS " https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmrorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpeHUs
” Cuia TSKeCTU U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044




naacHus

Ypok-koupepenius "JIBuxeHue TeI

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). 'anmaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSPKECTU U 3aKOH BCEMUPHOTO bubnrorexa LTOK
. P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

25 [lepBas kocMHuueckas CKOPOCTb. bubnmoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHAIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILLIEHUS

27 MowmenT cuisl. LeHnTp TspKecTH

73 Pemenue 3agad nmo reme "MomeHT bu6mmoteka IIOK
cuibl. L{enTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

29 TeMe "MexaHN4ecKOe IBIKEHNE bubmmorexa HOK

. " ’ https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbhas pabota no teme
30 "MexaHndecKkoe IBIKEHHE bubmorexa HOK
N ) https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Ten"
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpAaHEHUs UMITyJIbCA. YIIPYroe u bubmroreia LIOK
p y o pyr https://m.edsoo.ru/ff0b07fa
HEYMIPYroe B3auMOJICHCTBIE

3 Pemenue 3agad nmo reme "3akoH but6mmorekxa [IOK
COXpPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096c

33 VYpok-koupepenius "PeakTuBHOE




JBUKEHME B IIPUPOJE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa [JOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa CrIIBI TSKECTH, CHIIBI bubmuorexa [JOK
YIOPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffO0b0Odb8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MTPU
PaBHOMEPHOM JIBUKEHUU TeJIa 110
TOPU30HTAIILHON ITOBEPXHOCTH
17 CBsi3b DHEpPrUH U PaOOTHI.
[loTeHuunanpHas s3HEpPrust
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KUHETHUYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHUKe
40 JlaGopatopnas pabora «M3yuenue bubmmnoreka HOK
3aKOHA COXPAaHEHUS DHEPI UM https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €T0 bu6mmoteka IIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoueOaHusl. bubnmnoreka [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCcKuil ¥ NPYKUHHBINA
MasTHUKA
Ypoxk-uccienoBanue «3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH brbmorexa [OK
https://m.edsoo.ru/ff0b197a
MNPY>KUHBI U MacChl TPy3a»
45 [IpeBpatienue sHepruu npu

MeXaHMYECKHX KOJIeOaHUIX




46

Jlaboparopnas pabota «Onpenenenue
YJaCTOTHI M TIEPHO/Ia KoJeOaHu i
PY)KUHHOTO MasTHHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHOIa KoJIeOaHu|
rpy3a, HOABELIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE
MOIEPEYHBIE BOJTHBI

Ypok-koHpepeHus "Mexannyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuieckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOUM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
MexaHnunueckue kojaeOaHus U BOJHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota no teme
"3aKOHBI COXpaHEeHHs. MexaHn4eCcKue
KoJieOaHUs U BOJTHBI"




DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-kouhepennus "llkana
53 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffO0b2fe6
BOJIH IS COTOBOI CBA3H"
VYpoxk-uccienoanue "M3yuenue
. 1 bubnuorexa [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3agau Ha onpeneneHne
60 4acTOThI U JJIMHBI 3J1IEKTPOMarHUTHOM
BOJIHBI
OneKTpoMarHuTHas IpUpo/Ia CBETA.
61 Cko TOIZTB cBeTa Bongosme CBOMCTBa bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsaMonuneitHoe
62 acnpocTpaHeHHe cBeTa. 3aTMEHUS bubnuorexa [IOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemenue 3amay Ha IpUMEHEHNE bubmmorexa TOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomiienue cBeta. 3aKoH bubmuoreka [JOK
MPETOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAKEHNE CBETA.
65 Hcnonp30BaHMe MTOJHOTO BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPa)KEHHUS B ONTHYECKUX CBETOBOIAX
66 Jlaboparopuas pabota "HccrnenoBanue




3aBUCUMOCTH yTIJIa MPEIOMIICHUS
CBETOBOTO JIy4a OT yTIJIa IMaJICHUs Ha
rpaHute "Bo3ayx-crekio""

Ypok-koHpepennus "Micnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68 JIunzel. OnTryeckast cuiia JIMH3bI bubmmorexa [OK

https://m.edsoo.ru/ffOb3f2c

69 [TocTpoenue n3o0paxeHuit B TMH3aX bubmorexa OK

https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue

70 (hOKYCHOTO PACCTOSIHUS M ONTHYECKOMN bubmorexa [IOK
T — https://m.edsoo.ru/ff0b4206

71 Ypok-koupepenius "OnTuyeckue bubnmnorexa [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledexrr
3penus. Kak coxpanuts 3penue"

Pa3noxxenue 6enoro ceera B CIEKT.

74 Omnbitel HetoTona. Cnoxenue bubnuotexa [JOK
CIIEKTpaJIbHBIX LIBETOB. /(ucnepcus https://m.edsoo.ru/ff0cOf4c
cBETa
JlabopaTtopHas padota "OMBITHI 11O
pasioKeHuIo O6eI0ro cBeTa B CIEeKTp U Bt OK

75 BOCIIPUSATHUIO LIBETA MPEIMETOB MIPH UX nomotera Il

HaOJIOACHNH Yepe3 [BETOBbIE
¢bunbTphl"

https://m.edsoo.ru/ff0cOe2a




VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTephepeHus u qudpaxus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJIENIb aTOMA https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atroma bopa
Hcnyckanue 1 oryioneHue cBera
79 aromoM. KBanTel. JInHeiiuareie bubmorexa [IOK
' ' https://m.edsoo.ru/ffO0c144c
CHEKTPHI
20 VYpok-npaktukyMm "Habmrogenue bubnnorexa [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTD U €€ BUIBI bubmmorexa LOK
& a https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hykinonnas bubnmnorexa [JOK
MOJICNTb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bubmmnoreka HOK
M3oTtomnsl https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau mo teme: bu6mmoteka IIOK
"PanuoakTuBHBIE MpeBpalieHus" https://m.edsoo.ru/ffOc1b4a
85 [lepuoa nonypacnana
Vpok-koH(pepennus "PaqnoakTHBHEIE
86 1/13131 CHI/IS(Ib Bpn HpoJie, METUIINHE bubmorexa HOK
" " PHPOAS, MeH ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SInepHbIEe peakni. 3aKOHBI
87 cox paHeHESI 3apsSII0BOTO M MaCCOBOTO bubmorexa HOK
P A https://m.edsoo.ru/ffOc1c58
qHCeN
28 DHeprus CBA3U aTOMHBIX saep. CBsa3b bubnmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOc1d7a




&9

Pemrenue 3ampau no reme "SnepHeie
peakuuu"

90

91

92

93

Peakuuu cunTe3a u 1eneHus siep.
Ncrounuku sHeprun ConHua v 3BE311
Ypok-koudepennus "AnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITy4YEeHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanTtoBsie siBeHus"

KontponbHas paboTa o teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbic sBneHUS"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble paboThI 110 Kypcy
"B3aumonericteue ten"

bubmmoreka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o600menue. Pemenue
pacquHHx 1 KAQYCCTBCHHBIX 3aJ1a4 I10
teme "TemnoBsie npouecco”

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenne
pacUYeTHBIX ¥ KaUeCTBEHHBIX 3a/1a4 I10
teme "KIIJ] TerioBsix qurarenei”

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX U KaYECTBCHHBIX 33]1a4 110
teMe "KIIJI anekTpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, obo0IeHNE.

bubnunoreka LIOK
8 JIa0 0 1 1
0 " A0OPATOPHLIC pa OHTH 1o Xypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHEI 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
" bubnnoreka [JOK
101 TekcTaMmu 1o TeMe "CBeTOBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gpusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







