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INOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo (u3KMke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUSI COCTaBJICHAa Ha
OCHOBE MOJIOXEHUI U TpeOoBaHUN K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, peactaBieHHbX B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOI
paboueii mporpaMMbl Bocriutanusi 1 Konuenuuu npenonaBanus yuedHoro rnpeamera «Duznkay.

Conepxanue mporpaMMbl 1o (M3MKE HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAyYHOM I'PaMOTHOCTH OOYYArOIIMXCS M OpraHMU3alfi0 U3y4deHHs (PU3UMKU Ha JesTebHOCTHOMN
ocHoBe. B mporpamme 1o ¢pu3uke yuuTHIBAIOTCS BO3SMOXKHOCTH Y4€OHOTO ITPEIMETA B PeaTn3alun
tpeboBanuit ®I'OC OOO k mMIaHUPYEMBIM JUYHOCTHBIM M METANPEIAMETHBIM pe3yJIbTaTaM
0o0ydeHHUs, a TaKXKe MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[Tporpamma 1o (u3uKe yCTaHABIUBACT paclpe/ieleHne yd4eOHOro MaTepuana mo rojaam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO I[OCIENOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COJAEPKAaHUS U YUETE BO3PACTHBIX 0COOEHHOCTEN
oOyJaromuxcs.

[Tporpamma o pusuke pazpaboTana ¢ HEIbI0 OKA3aHUS METOAMYECKON IIOMOIIH YIUTEIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MTPEIMETY.

@usnKa ABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUHBIX YI€OHBIX MTPEIMETOB,
MOCKOJNIBKY (pU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouosorueli, acTpoHoMHEH U (PU3NYECKON reorpadueil, BHOCUT BKIJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MpeNoCcTaBiseT HaumbOojee sCHble O00pas3lbl MPUMEHEHHs HAyYHOTO MeETOoja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 rIaBHBIX 3a]a4 (pU3nYecKoro oOpa3oBaHUs B CTPYKType 00Iero oopa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHONW TIPAaMOTHOCTHM U HHTEpeca K HayKe Yy
oOyJaromuxcs.

N3ydyenne ¢usukn Ha 0a30BOM YpOBHE MpEANOJaraeT OBJIAJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAIMH, XapaKTEPUIYIOLUIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTbD:

L4 HAay4YHO O00BACHATH SIBJICHUS,
L4 OLICHUBATh U TIOHUMATh 0COOCHHOCTU HAaY4YHOI'O UCCJICAOBAHUAA,
L4 HHTCPHNPECTUPOBATL HAHHBIC W HUCIIOJB30BATh HAYYHBIC [OOKAa3aTCJIbCTBA JI

MIOJIyY€HUS BBIBOJIOB.
Ilenn u3ydeHus QU3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs OIpPEJEIICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuy, pealu3yoOIIUX OCHOBHBIE 0011€00pa3oBaTENbHbIE IPOrPaMMBL,
yrBepxkaAEHHON pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Hean nzyvyenus pU3nKu:

° npuoOpeTeHne MHTepeca M CTPEeMIICHHs O0yJaromuxcs K HayYHOMY H3yUEHUIO
NpUpoAbI, pasBUTUC UX MHTCIUICKTYAJIbHBIX 1 TBOPYCCKUX CHOCO6HO0T€I>1;

o pa3BUTHE TIPEJCTABICHUI O HAy4HOM METOJe IMO3HAaHUS U (opMHpoBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYXKAIOIINM SIBJICHUSM;

J dbopMUpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yyibTara HW3yYeHUS OCHOB
CTPOCHUS MaTepHu U PyHAAMEHTAIHHBIX 3aKOHOB (PH3HKH;

° dopMHupoBaHHE TPEICTABICHUA O poiau (U3MKKA JUISL Pa3BUTUS  JPYTUX
CCTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOHOI‘Hﬁ;

. pa3BUTHE TIPEACTABICHUN O BO3MOXHBIX cdepax Oyaymied mpodeccrnoHaIbHOU

NESATeTLHOCTH, CBS3aHHOW C (PU3MKOW, TOATOTOBKAa K JaJIbHEHIIEMYy OOyYEHHIO B 3TOM
HaHpaBHeHI/II/I.



JlocTiKeHre 3TUX IeJied MporpaMMmbl 1Mo (U3MKe Ha YpPOBHE OCHOBHOIO OOIIETo
o0pa3oBaHus 00ecreunBaeTCs pelICHHEM CIISAYIOLINX 3a4a4:

. IpUOOpETEHUE 3HAHUN O JTUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSX;

J npuoOpeTeHne YMEHHMH ONHCHIBATb U OOBSACHATH (PU3MUYECKHE SIBICHHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

J OCBOEHHE METOJIOB PEIICHUs NMPOCTEHIINX PACYETHBIX 3a4ad C HUCIOJIb30BAHUEM
(bu3nuecKux MojesIel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

o pa3sBUTHE YMEHHUH HaONMIOJaTh TNPHPOJIHBIC SBICHUS M BBIIOJIHATH OIBITHI,

nabopaTopHble  pabOTBl M DKCIEPUMEHTANbHBIE  HCCIECAOBAHUS C  HCIIOJIb30BAaHHEM
U3MEPUTENBHBIX PUOOPOB;

. OCBOCHHUE TPUEMOB PaboTHI ¢ MH(pOpManuel (GU3NIECKOTO COIePIKAHUS, BKITFOYAsT
WH(OPMAIIMI0O O COBPEMCHHBIX JOCTHIKCHHSIX (DU3WKH, aHAIN3 M KPUTUYECKOE OIICHUBAHHE
nHpopmanuu;

o 3HAKOMCTBO CO cdepaMu TpodeCCHOHATBHON JEATEIHHOCTH, CBSI3aHHBIMU C
(U3HUKON, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha TOCTIKEHUSIX (PU3HMUYSCKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypOBEHB) HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENI0).

[Ipennaraemslii B mporpamme 1o (pusuke nepeyeHs J1a00paTOPHBIX padOT U OMBITOB HOCHUT
peKOMEHAaTeNbHBIA XapaKTep, y4WUTeNb JIelaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YUETOM UHIUBUIYaJTbHBIX OCOOCHHOCTEH 00YyJarOIInXCsl, CIIUCKA IKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA

7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKILET0 MUPA.

®duznka — Hayka o npupoze. SABneHus npupoasl. Gusndeckue sBICHUS: MEXaHUYECKHE,
TEIIJIOBBIC, AJICKTPUUYECKHE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Odusuyeckue BenWUWHBL. M3mepeHue Qusumyeckux BenuuuH. Dusudeckue TPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IUHHII.

Kak ¢usuka m npyrue ecTeCTBEHHbIE HAyKH H3ydaloT NMpUpOIy. ECTeCTBEHHOHAyUHBIH
METO/I TIO3HAHUsS: HAOII0/IeHWe, TOCTAHOBKA HAYYHOTO BOMNPOCA, BBIABMIKEHUE THUIIOTES,
OKCIIEPUMEHT TI0 TMPOBEpKEe THUMOTe3, OOBsACHEHHEe HalmogaeMoro spieHus. OmnucaHue
(GUBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Jemoncmpayuu.
1. MexaHI/IquKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKUE, MAIrHUTHBIC, CBETOBLIC SABJICHUA.
2. Ouznyeckue TpUOOPHI M MpoIeaypa MPsIMBIX W3MEPEHH aHaJorOBBIM U

1M (GPOBBIM MPUOOPOM.
Jlabopamopuvie pabomuvl u onvimol.

1. OnpeneneHue LEeHbI 1eJIEHUS Kalbl U3MEPUTEIBHOI0 pUodopa.

2. N3mepeHune pacCTOSHUM.

3. N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.

4. Omnpenenenue pasMepoB MajbIX TEI.

S. W3mepenue Temmeparypbl IpU MOMOLIM KUIKOCTHOIO TEPMOMETpa U JaTyuKa
TEMIIepaTyphbl.



6. [IpoBenenne uccaeq0BaHus MO MPOBEPKE TMIIOTE3BL: NATBHOCTH MOJIETA MIApUKA,
MYIEHHOTO TOPU30HTANIbHO, TeM O0JIbIle, 4YeM OO0JIbIlIe BHICOTA MTyCKAa.

Pasnen 2. [lepBoHayaibHbIe CBeeHNsI O CTPOCHUM BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mepbl. ONbITHL, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkeHnne dvactull BemecTtBa. CBs3b CKOPOCTH JIBHIKEHHSI YacTHUI[ C TEMIIEpaTypoil.
bpoynoBckoe nBmxkeHue, auddys3us. B3zanmopelicTBUe dYaCTHIl BENIECTBA: MPUTSDKCHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMS BEILECTBA: CTPOCHUE Ta30B, JKHJAKOCTEHW M  TBEPABIX
(kpucTaminyeckux) Teia. B3auMoCBs3b MeEXIy CBONCTBaAaMH BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.

Jemoncmpavuu.

1. Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2. HaGmronenue nuddy3un.

3. HaOnronenue sBiacHUMN, OOBACHSIOMMXCA NPUTDKCHHUEM WIH OTTAIKHBAHUEM

YacTHI] BELLIECTBA.
Jlabopamopuuvie pabomot u onvimel.

1. Orenka guamMerpa aroMa METOAOM PSIIOB (C UCIoyib3oBanueM (hoTorpaduwii).
2. OnbITHI 1O HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

Pa3nen 3. /IBu:xeHne ¥ B3auMo/jieiicTBUe TeJl.

Mexannueckoe 1BuUkeHHe. PaBHOMepHOe M HepaBHOMEpHoOe JBMkKeHHE. CKOpOCTb.
Cpenssist CKOpoCTb TPY HEPAaBHOMEPHOM JBMKEHUH. Pacd€T MyTH ¥ BpEMEHU IBUKEHUS.

SIBnenue uHepnuu. 3aKOH MHepUuHU. B3aumopelcTBue Ten Kak NMPUYMHA HW3MEHEHMUS
CKOPOCTH JBHXKEHHMsS Tel. Macca Kak Mepa uHepTHOCTH Tena. IlnotHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XapakTepucTuka B3aumoneuctBus Ten. Cunma ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIbIO TUHAMOMETpA. SIBJIeHNe TATOTeHUs U cuiia TshkecTH. Cua TshkecTu
Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CioxkeHue cuil, HalpaBiIeHHBIX 110 OJHOM MPSMOH.
PaBnoxeiictByromas cuin. Cuia Tpenus. TpeHue CKOMbXEHUS U TPEHHUE MOKos1. TpeHue B mpupoie
Y TEXHHUKE.

Hemoncmpayuu.

1. Habmonenrne MexaHHueCcKoro JBM)KEHUS TeJa.

2. N3mepenne CKkopoCTH NPSIMOJIMHEWHOTO JIBUKEHHSI.

3. Habmronenue sBJICHMS] HHEPITUH.

4. Habmroienue n3MeHeHus: CKOpocTH MPH B3aUMOJICHCTBUH TEII.

5. CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TE.

6. CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSMOH.

Jlabopamopuvie pabomuvl u onvimol.

1. Omnpenenenre cKOpoCTH PaBHOMEPHOTO JIBH)KEHUS (IIapUKa B JKUJIKOCTH, MOJENIN
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiasee).

2. Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa Wi 1IapuKa 10 HaKJIOHHOM
IJIOCKOCTH.

3. Onpenenenue IWIOTHOCTH TBEPAOIO TeNA.

4. OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTD PAcTsDKEHUS (AedopMalin) mpyKHUHbI
OT IPHUJIOKEHHOUN CHUIIBI.

o. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHMSI OT BECA Tea

Y XapakTepa CONMPUKACAIOIIUXCS MOBEPXHOCTEM.
Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta3o0B.



Hasnenne. CiocoObl yMEHBIIIEHUS U YBEIMYCHUS JaBieHus. [aBinenue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBinenus TBEPABIMU TEIAMU, JKUIKOCTIMH U
razamu. 3akoH [lackans. [THeBMaTH4eckuwe MamIMHBI. 3aBUCUMOCTH JABJICHHS >KHIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl. [uapaBinueckue
MEXaHHU3MBI.

Atmocdepa 3emsin u armocdepHoe AaBineHue. [IpUuuHBI CylIecTBOBaHUS BO3AYIIHON
obonoukn 3emmmn. Onbit Toppuyermnu. M3mepeHue atmocdepHOro maBicHHs. 3aBUCHMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubopsl 11 u3MepeHus
aTMoc(hepHOTro JaBICHMS.

JleiicTBHE KMIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apxuMeaoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenava naBieHUs KUIKOCTHIO M Ta30M.

CooOmrarommecs COCy/Ibl.

I'uppaBnmueckuil mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu Tena U
TUTIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUITBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miuaBaHus TeJ: IJIaBaHUE WIM IHOTPYXKEHHE Tell B 3aBUCUMOCTH OT
COOTHOIIEHUS TNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopuvie pabomsl u onsimol.

ocouarwnE

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMA MOTPYKEHHOU B
JKUJIKOCTh YacCTH TeJa.

2. OrnpezeneHne BBITATKUBAIOLIEH CUJIbI, JTEHCTBYIOIIEW Ha TENO, MOTPYXKEHHOE B
JKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTHM BBITAJKUBAIOLIEH CHUJIbI, JIEUCTBYIOLIEW Ha TEJIO B
JKUJIKOCTH, OT MaccChl TeJa.

4. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIIbI, IEHCTBYIOIIEH

Ha TeJ0 B JKHUJIKOCTH, OT 00BEMa MOrpYyKEHHOH B XKHUAKOCTh YacTU Tela U OT IUIOTHOCTH
KUJKOCTH.

5. KoncTpynpoBanue apeoMerpa MM KOHCTPYHPOBAHHUE JIOAKU M ONpEACICHUE €€
IPY30I0ABbEMHOCTH.

Paspnen 5. PaGoTra u MOIHOCTB. JDHEpPrus.

Mexanunueckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblyar, 6JI0K, HaKJIOHHAs MI0ckocTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHue mpaBuia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/]
MIPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass »Heprus. KuHernueckas W mNoOTeHUMainbHas 3Heprus. IIpespamienue
OJIHOTO BH/Ia MEXaHWYECKOW SHEPTHUHU B IPYroil. 3aKOH COXPAHEHMS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [TpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie pabomol u onvimol.

1. Omnpenenenne pabOThl CUIIBI TPEHUS MpPU PAaBHOMEPHOM [IBIKEHUHM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. Uccnenoanue ycioBuil paBHOBECUS pblyara.

3. N3mepenne K1/ HakIOHHOM TIOCKOCTH.

4, N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOW SHEPTUH.

8 KUIACC



Paznen 6. TensioBLIe ABJICHUSA.

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKON TEOpPUH CTPOEHUs BellecTBa. Macca
Y pa3Mepbl aTOMOB U MOJIEKYJl. OTBIThI, TOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON TEOPHH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro cocTosiHUi BemecTBa. Kpucrannmnyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TN HA OCHOBE MOJIOKCHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KalNWULIpHbIE siBJIeHUs. TeruoBoe
pacCIIMpPEHHE U CHKATHUE.

Temneparypa. CBsA3p TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBH)KEHHSI YacTHL.
Bryrpennss sneprus. CnocoObl U3BMEHEHHU S BHYTPEHHEH SHEPTUU: TEIUIONepe1adya i COBEPIIICHHE
paboTsl. Busl Teruionepeaaun: TEIIONPOBOAHOCTh, KOHBEKIIHUS, U3IyUYEHUE.

KonuuecTBo TemioTel. YaenbHash TEIIOEMKOCTh BEIIECTBA. TeImIO0OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue u OTBepJeBaHUE KPUCTAITMYECKHUX
BEIIECTB. YJelbHas TemioTa IuiaBieHus. [lapooOpasoBanume u koHaeHcauus. Hcmapenue.
Kunenue. YnaenbHas temiota mapooOpa3oBaHHUs. 3aBUCUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOro JaBJICHHS.

BnaxnocTs Bo3ayxa.

DHeprus ToIMBa. Y IeibHas TEII0Ta CrOPaHUS.

[Tpunnuner pabotel TermoBbix auratenei KIIJ[ temmoBoro apurarens. TermoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. Habmtoenue O6poyHOBCKOTO TBUKEHHUSI.

2. Hab6monenue nuddysum.

3. Habmtoienue siBieHi cMauMBaHUsI U KAMWUTSIPHBIX SBICHU.

4, HabGmronenue TeniaoBoro pacuimpeHus Tel.

5. V3MmeHeHne JaBieHMs] Ta3a TMpU HM3MEHEHMH O0bEMa M HAarpeBaHUH WU
OXJIAXKICHUH.

6. [IpaBuna n3MepeHus TeMiepaTypsl.

1. Bunape! renonepenaun.

8. OxnaxaeHue mpyu COBEPIICHUH PaOOTHI.

9. HarpeBanue nipu coBepiiieHuN pabOThl BHEITHUMH CHJIAMH.

10.  CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIUIECTB.

11. HaOmronenue Kumenus..

12. HalnromeHue MOCTOSHCTBA TEMIIEPATyPhl IPH TIJIABJICHUU.

13. Mogenu TeIIOBLIX NBUTaTeIEH.

Jlabopamopuvie pabomul u onvimol.

1. OMnbITHI 10 OOHAPYKEHHUIO ACHCTBUS CHUIT MOJICKYJIIPHOTO TTPUTSHKCHUSI.

2. OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

3. OnbITEI O HAOTIOIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH W TBEPIBIX
TeJ.

4, Ornpenenenne 1aBieHUs BO3AyXa B OAJJIOHE IIMPHUIIA.

o. OMnBITHI, TEMOHCTPHUPYIOIINE 3aBHCUMOCTH JIaBJICHHS BO3AyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIAXKICHUS.

6. [TpoBepka THMOTE3bl JIMHEHHOW 3aBUCUMOCTH JIMHBI CTOJIOMKA JKUAKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

1. Habnronenre n3MeHeHus: BHYTPEHHEW YHEPTUH Tela B Pe3yabTaTe TEIUIONEepeIaun
1 pabOThI BHEITHUX CHJL.

8. HccnenoBanue sBIeHHUs TErI00OMeHa NMPU CMEIIMBAHUM XOJOTHOW W TOpsyei
BOJIBI.



9. OnpezneneHre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOH MpH TEII00OMEHE C
HarpeTbIM METa/UIMYECKUM LUIUHAPOM.

10.  Omnpenenenue yaenbHON TETIIOEMKOCTH BEIIECTBA.
11. HccnenoBanue nporiecca uCrapeHusl.

12.  OnpeneneHue OTHOCUTEILHON BIAXKHOCTH BO3/yXa.
13.  Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Pa3nes 7. DiiekTpuyeckne M MATHUTHBIE SIBJICHHS.

Onektpusanus Ten. JIBa poja 3JIEKTpUYECKUX 3apsnoB. B3aumopeicTBue 3apsKEHHBIX
Ten. 3akoH KyioHa (3aBUCMMOCTD CHIIbI B3aUMOJIEHCTBUS 3apsyKEHHBIX TEJ OT BEJIMUMHBI 3apsi/10B
U PACCTOSIHUSI MEXKIY TEJIaMU).

Onexrpuueckoe none. Hanpssk€HHOCTh anekTpudeckoro nois. Ilpunnun cynepnosunuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJIeMEHTapHbIN 3iekTpuueckuil 3apsan. CrpoeHue
aTtoMa. [IpoBOIHUKY U JUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTrO 3apsa.

DNEeKTpUUECKUH TOK. YCIIOBUS CYILIECTBOBAHMS 3JIEKTPUYECKOro ToKa. McTouHuKH
MOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onexrpuueckas wnenb. Cuna TOKa. OiekTpudeckoe HamnpsbkeHue. ConpoTuBiieHHE
IPOBOJHMKA. YJIEJIbHOE CONPOTUBJIEHME BeulecTBa. 3akoH Owma Juisl ydacTka LEMu.
[locnenoBarenpHOE U NapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTH AIIeKTpHUYECKOro TOKa. 3akoH Jxoymns—JIenna. DneKTpudeckue enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[TocTostHHBIE MarHWTHL. B3auMoaelcTBHE IOCTOSIHHBIX MAarHUTOB. MarHuTHoe MoJe.
MaruuTtHoe nose 3eMiId ¥ €0 3Ha4eHue A )ku3HU Ha 3emute. OnbIT Opcrena. MarHuTHoe nosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBUE MarHUTHOTO MOJISt
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOTO ToKa. Mcmosb3oBaHue
AJIEKTPOJIBUraTesIeN B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBieHne dneKTpoMarHUTHOM MHAyKuuu. IlpaBuno JleHna.
OnektporedHeparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOW DHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

1. OnexTpu3anus Tell.

2. JIBa posa NeKTpUYEeCKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
3. YCTpOUCTBO U JEUCTBUE IIIEKTPOCKOIIA.

4. OneKTpocTaTHuecKast UHIYKIIHSL.

5. 3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

6. [TpOBOAHMKY U TUAIIEKTPUKH.

7. MonennpoBaHu€e CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO TOJIS.

8. VI cTOYHUKY TOCTOSTHHOTO TOKA.

9. JleficTBHS DIIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUI TOK B )KHJIKOCTH.

11.  T'a30BbIi pazpsz.

12.  H3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHue 31€KTPUUECKOTO HAPSIKEHHUS BOJIETMETPOM.

14.  PeocraT u Mara3uH CONpPOTHBIICHUMN.

15.  B3aumopelicTBHE IOCTOSIHHBIX MArHUTOB.

16. MogenupoBaHue HEBO3MOXKHOCTHU Pa3JIeJIEHUs MOJIFOCOB MarHUTA.
17. MopenupoBaHrue MarHUTHBIX N0JIEN OCTOSIHHBIX MarHUTOB.

18. OmneIT OpcTena.

19.  MaruauTtHOe moje ToKa. DIEKTPOMArHHT.

20. JleficTBe MarHUTHOTO TIOJISI HA IPOBOJIHHUK C TOKOM.



21.  DnexTponBUTATENb MOCTOSIHHOTO TOKA.

22.  HccnenoBaHue SIBICHUS JIEKTPOMArHUTHON MHIYKIIHH.

23.  OmbiTer Dapanes.

24.  3aBHCHMMOCTb HAIPaBIICHHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHUI1 €r0 BOSHUKHOBEHUSI.
25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

OMBITHI 110 HAOTIOACHHIO ICKTPU3AIMH TEJT HHAYKIIMECH U IIPU COTPUKOCHOBEHUH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO MOJIS HA MPOBOIHUKU U AUDJICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPUIECKOH IETH TOCTOSTHHOTO TOKA.

W3mepeHue u peryJIupoBaHue CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HAMIPSKCHHSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HWIYLIETO 4Yepe3 pe3UucTop, OT
COIPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.

ocourwhE

7. OnBIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JJICKTPUUYECKOTO COMPOTHUBICHUS
MIPOBOHKKA OT €T0 JITMHBI, TUIOIIA ! TIONIEPEYHOT0 CCUCHUS M MaTepHala.

8. [TpoBepka mnpaBuiia CIOKESHUST HANIPSDKEHHUIA TPU TIOCIICI0BATEIIBHOM COCIMHECHUH
JIBYX PE3UCTOPOB.

9. [TpoBepka nmpaBuIIa JJisi CHIIBI TOKA MTPH NAPaJLICIIbHOM COSAMHEHUH PE3UCTOPOB.

10.  Ompenenenue pabOTHI ITCKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11.  OmnpepeneHue MOIIHOCTH JIEKTPHUIECKOTO TOKA, BBIJEIAEMOI Ha PE3UCTOPE.

12.  HccnemoBanue 3aBHCHUMOCTH CHJIBI TOKAa, HIYIIETO 4Yepe3 JAMIIOYKY, OT

HAaIpsDKeHUS Ha HEH.
13.  Omnpenenenune KI1J] HarpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MAarHUTOB.

15.  H3yyeHue MarHUTHOTO MOJISI MOCTOSHHBIX MAarHUTOB IMpH HMX OOBEAMHEHUU U
paseseHuu.

16.  HccnemoBanue AEHUCTBUS SJIEKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOILIHE 3aBUCHUMOCTb CHJIbl B3aMMOJEHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HaIllpaBJICHUS TOKA B KaTYIIKE.

18.  M3yueHue AeHCTBUS MarHUTHOTO IOJISt HA IPOBOJHHUK C TOKOM.

19.  KonctpynpoBaHue U U3y4eHHE pabOTHI JEKTPOIBUTATEIS.

20. N3mepenue KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.

21.  OnbITHI MO HCCIIEIOBAHUIO SIBICHUS YIEKTPOMAarHUTHON HHYKIINU: HCCIIEIOBAHUE
M3MEHEHUH 3HAaYE€HMsI U HAIIPABJICHUS UHAYKLIIHOHHOTO TOKa.

9 KJIACC

Paspnen 8. Mexanuveckne siBJICHHUSA.

Mexannueckoe aBmxeHne. MatepuanbpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXKeHue. HepaBHOMepHOe
npsIMOJIMHENHOe aBMkeHHe. CpenHsii M MIHOBEHHas CKOpPOCTb Tejla INpPU HEPAaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHOyckopeHHOE TIpsiMOTHHEHOE BrKeHue. CBoOoHOE ageHue. OmbIThI
[Nanunes.

PaBHOMepHOE nBHXEHHE N0 OKpYXHOCTHU. Ilepuon u vactota obpamenus. Jluneiinas u
YIJI0Bast CKOPOCTHU. LIEHTPOCTPEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3axoH HeroToHa. Bropoii 3akon Herorona. Tpernii 3akoH Herorona. Ilpunimn
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cWila TPEHHUSI CKOJIBKEHUS, CUJIa TPEHUS
IIOKOSI, JPYTHUE BUIBI TPCHHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHA. Y CKOPEHHE CBOOOJHOTO MaJCHUS.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopocTs. HeBecoMOCTh 1 eperpy3Kku.



PaBHOBecue MarepuanbHOM Touku. AGCOMOTHO TBEPAOE Teno. PaBHOBecHe TBEPOTO Tena
C 3aKpEIUIEHHOM OChIO BpaleHusa. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynece Tena. M3smenenue nMmiynbsca. MMmynbe cuibl. 3aKOH COXPAaHEHUS! MMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Mexannueckasi pabota ¥ MOIIHOCTh. Pabota cui TspkecTd, ynpyroct, TpeHus. CBs3b
SHepruu U pabotbl. IloTeHuManbHas SHEprusi Tena, MOJHATOIO HAJ IOBEPXHOCTHIO 3EMJIH.
IToTrenumanbHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Jemoncmpayuu.
1. Hab6nronenne MexaHM4ecKoro JIBH)KEHHS Tela OTHOCUTEIBHO Pa3HbIX TEJ OTCYETA.
2. CpaBHeHME MyTel U TPACKTOPUNA JTBUKEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIHHO

Pa3HLbIX TCII OTCuUéTa.

3. H3mepeHune cKopocTy U YCKOPEHHUS IPSMOJIMHENHOTO IBUKEHHUSI.

4. HccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOT'O JIBUKEHUS.

S. Habumronienue aBM>XeHUs Tejla 0 OKPYKHOCTH.

6. HaOnronenne MexaHWYeCKUX SBJICHUH, HPOMCXOJAIIMX B CHCTEME OTCYETa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCHUTEEHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHsI Tejla OT MaccChl Tela U IeHCTBYIOLIEH Ha HErO CHUJIBL.

8. Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEUCTBUH TEJL.

9. M3meHeHue Beca Tela Ipu YCKOPEHHOM JIBUKEHHUU.

10. Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBHAN TEIl.

11.  IIpeoOpa3oBaHus HEPTUH IIPU B3aUMOJIEHCTBUHU TeIl.

12.  CoxpaHeHHe UMIYJIbCA IPU HEYIPYTOM B3aMMO/ICHCTBHH.

13.  CoxpaHeHue uMnysbca Ipu abCOIIOTHO YIIPYroM B3aUMOJICHCTBUY.

14.  HaOmroneHue peakTUBHOTO JIBUYKEHUSI.

15.  CoxpaHeHue MEXaHWYECKON SHEPTHH MPHU CBOOOIHOM Ha/IEHUH.

16.  CoxpaHeHHe MEXaHWYECKOH OSHEPrHMM TpPHU JABIKEHHH Tella TOJA JCHCTBUEM
HPY>KUHBIL.

Jlabopamopuvie pabomsl u onvimol.

1. KoHcTpynpoBanue Tpakrta /i pa3roHa U JaJIbHEHIIET0 pABHOMEPHOTO ABM)KEHHUS
[IapUKa WIH TEIEKKH.

2. Omnpenenenue cpegHe CKOPOCTH CKOJIBKEHUSI OpYCKa WM JIBUKEHHUS LIapuKa I10
HAKJIOHHOM INTIOCKOCTH.

3. Omnpenenenne yCcKOpeHHs Teja IPU paBHOYCKOPEHHOM JIBJKEHUU 110 HAKIIOHHOW
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM JBUKEHUU
0e3 HauaJIbHOW CKOPOCTH.

5. [TpoBepka ruUNoTE3bl: €CIU NMPH PABHOYCKOPEHHOM [BM)KEHUHU 0Oe3 HadalabHOM

CKOPOCTH MYTHU OTHOCATCS KaK pAJL HEUYETHBIX YHUCCII, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPpEMEHU
OAHMHAKOBBI.

6. HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHUS CKOJBKEHHUS OT CHIJIBI HOPMAaJIBHOTO
JTaBJICHUSL.

7. Omnpenenenne korhduueHTa TPEHUS CKOJIbKEHHUSL.

8. Onpenenenue XECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOThl CUIIBI TPEHUS MpPU PAaBHOMEPHOM [IBIKEHUHM Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.

10.  Omnpenenenne pabOTHI CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a ¢ MCHOJb30BAaHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11.  W3yuenue 3aKoHaA COXpaHEHUS YHEPTHUU.

Pa3zgen 9. Mexannueckune KoJe0aHUA M BOJIHBI.



Konebarenproe aBmxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: MEPUOJI, 4aCTOTa,
aMIIuTyna. MaremMaTHdecKuid W TMPYKUHHBIM MasTHUKH. [IpeBpaiieHne 5>HEpruv Ipu
KOJ1e0aTeIbHOM JIBHKCHUU.

3aryxatomue kKojaebanus. BeiHyKaeHHBIC KojieOaHus. Pesonanc. MexaHndeckue BOJIHEI.
CaolicTBa MexaHW4YeCKUX BOJIH. [Ipo/IoNIbHEIE U MONIEpeYHbIe BOJHBL. J[JTMHA BOJTHBI B CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHH4eCKue BOJHBI B TBEPIOM TeJle, CCHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTA TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmronenue xone0anuii Te Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.

2. Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaburonneHne BbIHYX/I€HHBIX KOeOaHUI U pe30HaHca.

4. PacnipocTpanenue npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

S. HabumroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenue 4acToThl U Meproia KojaeOaHuii MaTeMaTHYeCKOro MasTHHUKA.

2. Onpeznenenne 4acTOTHI U MIEPHOJa KOIeOaHUH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMOCTH MepHO/ia KOJIeOaHH MOIBEIICHHOTO K HUTH IPpy3a OT
JUTHHBI HATH.

4. HccnenoBanue 3aBUCHMOCTH IepUOJa KoJieOaHWH MPYKUHHOTO MAasTHUKA OT
Macchl rpys3a.

5. [TpoBepka He3aBUCHUMOCTH Ieproja KoneOaHuil rpy3a, MOIBEUIEHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITh, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb IEpHOAA KoJeOaHHH NpYXHUHHOTO
MasiTHUKA OT MacChl Ipy3a M KECTKOCTH MPYKHUHBI.

7. N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Pazjnen 10. DinekTpoMarHuTHOE MoJi€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJIH. [IIkasa snekTpoMarHuTHRIX BOJIH. Mcronbp30BaHue SJIEKTPOMArHUTHRIX BOJIH JIJISi COTOBOM
CBSI3U.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BousiHOBBIE CBOMCTBaA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. W3ydeHne CBOMCTB 2JEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pazgea 11. CBeToBbIE sIBJICHUS.

JlyueBast mozenb ceta. Mcrounuku cBeta. IIpsiMmoninHeliHOe pacnpocTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKEHUsS CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [lonHoe BHYTpeHHEee OTpaKeHUE CBETA.
Hcrnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.

Jlunza. Xon nydeir B smuze. OnTuueckas cuctema Qoroamnmnapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1ambHO30PKOCTb.

Pasnoxxenue 6enoro ceera B ciekTp. OnbiTel HptoToHA. ClI0KEHHE CTIEKTPAThHBIX I[BETOB.
Hucnepcus ceera.

Jemoncmpayuu.
[IpsamonuHeHOE pacIpOCTpaHEHUE CBETA.
OTtpaxeHue cBera.
[Toryuenue n300pakeHUil B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
ONTUYECKUN CBETOBOJI.

orwdE
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Xon tyuelt B coOuparomei JuHse.

XoJ1 1ydeil B pacCcenBaroIei JIMH3E.

[Tomryuenue n300pakeHUl C TOMOIIBIO JTUH3.

[Tpunnun neiictBus Goroanmnapara, MUKPOCKOITA U TEJIECKOIIA.
10. Mogaens riasa.

11.  Paznoxxenue 6€JIOro CBETA B CIIEKTP.

12.  Tlomydenue 0enoro cBera Mpu CIOKEHUU CBETA PA3HBIX [[BETOB.

Jlabopamopnusie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPa)KEHUSI CBETOBOTO JIy4a OT yIJia MaIeHHs.

2. N3yueHne xapaKTepUCTUK U300paXkeHuUs MpeMeTa B IIIOCKOM 3epKale.

3. HccnenoBanue 3aBUCUMOCTH yIJIa IPEJIOMIICHHUSI CBETOBOTO JIyda OT yIila MaJAeHus
Ha FPAaHULIE «BO3yX—CTEKIIO».

4. [Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAOIEH JTHH3HI.

S. Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKON CHUIIBI COOMpArOILEH TUH3BI.

6. OnbITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

7. OnbITh! 0 BOCHPUATHIO L[BETA IPEIMETOB MPH UX HAOIIOIEHUH Yepe3 LIBETOBbIE
(UIBTPBIL.

Pa3nen 12. KpantoBebIe siBJeHMS.

OmnsiTel Pezepdopna u mutanerapHast moaens aroma. Monens aroma bopa. cnyckanue u
MOTJIONIEeHHE cBeTa aToMOM. KBaHThI. JInHelyaThie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta- m ramma-mznydcHus. CTpOCHHE aTOMHOIO sJIpa.
Hyknonnass moxens atomHoro sapa. M3oronbl. PanuoaktuBHble mnpeBpaunieHus. Ilepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCEI. DHEPTHUS CBA3H
aTOMHBIX saep. CBsi3b Macchl U SHepruu. Peakiuu cunTe3a u nenenusd saep. Mcrounuku sneprun
ConHua u 3B€371.

AnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4€HUH Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.

CrnexTphl pa3IMYHbIX I'a30B.

CrnexTp BoaOpo/Ia.

HaGnronenue TpekoB B kamepe BuibcoHa.

Pabora cuéruyrka HMOHU3UPYIOMINX U3TYyISHHH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.
ﬂaéopamopuwe pabomout u onvimol.

ocoarwnE

1. HabmioneHre criionHbIX U TMHEWYaThIX CIIEKTPOB U3ITyUYECHHUS.

2. HccnenoBanue TPeKOB: M3MEPEHHUE SHEPTHH YACTHIBI 10 TOPMO3HOMY IYTH (I10
¢dororpadusm).

3. W3mepenne paaoakTUBHOTO GoHA.

IToBTOpPHTE/IBLHO-000011IA0 LN MOLYTb.

[ToBTOpUTENEHO-0000IIAONNIT  MOIYJIb TpPEAHA3HAYEH IS CHCTEMAaTHU3allud |
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3yUEHUHU
BCETO Kypca (DM3MKH, a TaKKe JJIs TIOATOTOBKMA K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHY T10
¢du3uke a5 00yJaroUIXcsl, BHIOPABIINX ITOT YUeOHBIN MpeaAMET.

[lpy w3ydeHMM [JAHHOTO MOAYJS pEATU3YIOTCS ¥ CHCTEMAaTH3HPYIOTCS  BHIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOecrneumBaeTcs JOCTHDKEHHE MPEIMETHBIX H
METalpeIMETHBIX IUTAHUPYEMBIX Pe3yiIbTaTOB 00ydeHHs, (opMHUpyeTCcs ecTeCTBEHHOHAydJHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SBICHUNA NPUPOIBI M TEXHUKH,
OBJIaJICHNE YMECHUSIMH OOBSACHITH GU3UUYECKUE SIBIICHNUS, IPUMEHSS TOJTydCHHBIC 3HAHUS, PEIIaTh
3aJa4u, B TOM YHCJIe KaUE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
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[IpyHIMIHATBHO NEATENBHOCTHBIN XapakTep JaHHOIO pa3zeiia peanu3yercs 3a c4€T Toro,
4yTO 00y4arouIuecs BRIMOIHIIOT 33JaHHsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUH PACIIO3HABATH M HAYYHO OOBACHATH (PU3NYECKUE SIBICHUS
B OKpYXKarollel MpUpo/ie U MOBCETHEBHOI JKU3HH;

MCIOJIb30BATh HAYYHBIE METO/IbI UCCIIEAOBAHUS (PU3HMUECKUX SBICHUH, B TOM YHUCIIE JUIS
MIPOBEPKHU THIIOTE3 U MOJIYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HaH0OJIee BaXKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUUYECKOTO HCIOIb30BaHUS Pa3IMYHBIX UCTOYHUKOB YHEPIHMH Ha OCHOBE 3aKOHA
IIPEBPALICHMS U COXPAHEHMSI BCEX U3BECTHBIX BUJOB SHEPTUU.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOT' O ITPEJIMETA

N3ydyenne ¢u3nku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIpaBJICHO Ha
JOCTH>KCHHE JINYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesynbrare usydenuss (UMK HA YPOBHE OCHOBHOTO oOOIIero oOpa3oBaHHs Y
oOyuaromierocst Oynyt c()OpMHUPOBAHBI CIEIYIOIINE TUIHOCTHBIC PE3YIIbTAThl B YACTH:

. 1) mnaTpMoTN4YeCKOro BOCIIUTAHUS:

o [] mposiBIeHME MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHHCKOHN
bu3nueckoil HayKu;

. [] IEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSM POCCHUICKUX YUEHBIX -(DU3UKOB;

J 2) rpaKIaHCKOTIO M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

. [] TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYX/JIE€HUU OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN PU3UKH;

. [] oco3HaHME Ba)XHOCTH MOPAJIBHO-3TUYECKUX IPUHLUIOB B JAEATEIbHOCTU
Y4E€HOT0;

. 3) 3cTeTH4eCcKOoro BOCIMTAHUSA:

o [] BOCHpHUATHE 3CTETUYECKUX KadyeCTB (PM3NYECKONM HayKu: €€ TapMOHUYHOIO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

. 4) IEHHOCTH HAYYHOI'0 MO3HAHMA:

. [] oco3HaHue IEHHOCTH (PU3MUECKO HayKH KaK MOIIIHOTO HHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BAXKHEHMIIIEW COCTABIAIOIIEH KYJIbTYPHI;

. [1 pa3BuTHE HayyHOW JIOO03HATENBHOCTH, HMHTEpeca K HCCIIEI0BATEIbCKOM
JESTEIBHOCTH;

. 5) popmupoBaHus KYJbTYPbI 310POBbSI 1 IMOIMOHAIBLHOI0 0J1ATr0NOJy U

J [] oco3HaHue LIEHHOCTH Oe3omacHOoro o0pa3a JKH3HM B COBPEMEHHOM

TCXHOJIOTUYCCKOM MUPE, BAXJKHOCTHU IIPABUJL 0e30I1acHOro MOBCACHU HA TPAaHCIIOPTE, HA JOpOTrax,
C JJICKTPUYCCKHM U TCIIJIOBBIM O60py,210BaHI/IeM B JJOMAIIHUX YCJIOBUAX;

. [ cpopmMupoBaHHOCTH HaBbIKA peIeKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY
Y TAKOTO K€ TpaBa y Apyroro 4ejI0BeKa;

. 6) TPY10BOI0 BOCIIUTAHUSA:

° [] aKkTHBHOE YydacTH€ B pEHIeHMHM IMPaKTHYEeCKHX 3a7ad (B paMKax CeMbH,

0o0pa3oBaTeNbHONW  OpraHM3allid, TopoAa, Kpas) TEXHOJOTHMYECKOW H  COIHMAIbHON
HaNpaBJICHHOCTH, TPEOYIOINX B TOM YKCIIE U (PU3HMUECKUX 3HAHUIA;

. [] MHTEpeC K MPAKTHUYECKOMY U3YUEHUIO MPodecCuid, CBA3aHHBIX ¢ (PU3UKOM;
. 7) IKOJIOrM4eCcKOro BOCIMTAHMS:
. [} opueHTanus Ha TpUMeHEeHNe PU3NUECKUX 3HAHUH JIJIS PEIICHUS 3a/1a4 B 00J1aCTH

Opr)KaIOIHCﬁ CpCabl, MIAaHUPOBAHUA MOCTYIIKOB M OLHCHKHU HMX BO3MOXXHBIX HOCJIC,Z[CTBI/Iﬁ JJISL
OKpYKaloIlle Cpeibl;
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J [1 oco3HaHue TI00AIBHOTO XapakTepa SKOJIOTMYECKHX MpoOJieM U MyTed ux
peLeHus;

. 8) ajanTanumn K U3MEHSIOIMMCH YCJI0BHUSIM COLMATBHOMN U IPUPOIHOM Cpe/bl:

. [ moTpeOHOCTh BO B3aUMO/ICHCTBUY TPU BHITIOJTHEHUN UCCIICIOBAHUIA U TPOSKTOB
(U3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

. []  TOBBIIIEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4epe3 IPaKTHYECKYHO
JIEATEIbHOCTb;

. [ moTpeGHOCTh B (hOPMHUPOBAHUY HOBBIX 3HAHWM, B TOM 4YUCIE (POPMYITHPOBATH
UJICH, TIOHSITHSI, TUIIOTE3bI O U3HUYECKUX 0OBEKTAX U SIBJICHUSX;

. [] oco3nanue neuIUTOB COOCTBEHHBIX 3HAHHM M KOMIIETEHTHOCTEH B oOiacTu
(076370478

. [} IaHUPOBAHKME CBOETO PA3BUTHS B PUOOPETCHUH HOBBIX (PM3NICCKUX 3HAHUN;

. [] cTpemiieHue aHAM3UPOBATh M BBIABIATH B3aUMOCBSI3U IPUPOJIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHKCJIE C UCIOJB30BaHNEM (U3UUYECKUX 3HAHHUIA;,

. [J OuEeHKa CBOMX JEWCTBUM C YYETOM BIIHMSHUS Ha OKPYKAKOUIYIO Cpexdy,

BO3MOXHBIX TNIOOATBHBIX TTOCIIEACTBUH.

METANIPEAMETHBIE PE3YJIbTATbBI

B pesynaprare ocBOeHHMS IporpamMmbl 1O (U3MKE HA YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOIIME TI03HABAaTEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJbHblE YueOHbIE IeHCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC YUeOHbIE IEHCTBHUS.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

Ba3oBble Jornueckue AelcTBUS:

. BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA O0BEKTOB (SBICHHIA);

J YCTAaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KIACCH(HUKAIMK, OCHOBAHUS IS
0000111eHUs U CPaBHEHUS;

o BBISIBJISITH 3aKOHOMEPHOCTHU U ITPOTUBOPEUUS B pacCMaTpUBAEMBbIX (haKTax, JaHHBIX
U HaOJTIOJICHUSIX, OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSM;

J BBISIBIISITH TIPUIMHHO-CIICJICTBEHHBIC CBSI3U TIPU N3yYeHUH (PU3MUECKUX SBICHUN U

MponeccoB, A€JaTb BBIBOJbI C UCITOJIB30BAHUEM JACAYKTUBHBIX U MHIYKTHBHBIX YMOSaKHIOquHﬁ,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIHYHH;

J CaMOCTOSITENIbHO BBIOMpATh CMoOco0 pemeHus y4yeOHOW Qu3mueckor 3anadu
(cpaBHEHHE HECKOJBKHUX BapHaHTOB pEULICHHUs, BHIOOp Hambojee MOAXOMALIETO C Y4YETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKue AeHCTBHA:

J HCII0JTb30BaTh BOMPOCHI KaK HCCIICIOBATEIILCKIIT HHCTPYMEHT TIO3HAHHS,

J MPOBOJMTH 110 CaMOCTOSTEIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOKHBIH
(bU3UYECKU HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,

o OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh WMH(MOPMAIIMIO, MOJYYCHHYIO B
X0/J1e UCCIIEOBAHUS UJIH SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHWs] W BBIBOJBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOIEHUS, OIIbITA, UCCIICOBAHNUS;

o MPOTHO3MPOBATh BO3MOXKHOE JaibHElIIee pa3BuTHe (PU3MUECKHX MPOIECCOB, a

TAKXKC BbIABUT'ATH MMPCAIIOJIOKCHUA 06 HX PA3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.
Pa6ora ¢ nundopmanmeii:
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. NPUMEHSTH PAa3JIMYHbIE METObI, HHCTPYMEHTBI M 3allPOCHI TP MOMCKE U 0TOOpe
nH(pOpMaLlMU WK JaHHBIX ¢ Y4ETOM IPeAIoKeHHOM yueOHoH (hu3nueckoi 3a1auu;

J aHaAM3UpPOBaTh, CUCTEMATH3UPOBATb U  HMHTEPIPETUPOBATH  HMH(MOPMAIHIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;
. CaMOCTOSITENIbHO BBIOUPATh ONTHUMANIbHYIO POpMY MpeAcTaBIeHUS HHPOPMAIIUHU U

WLTIOCTPUPOBATh PellacMbIC 33]]a4i HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpaduKoi 1
X KOMOMHAIUSMH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e JeiiCTBUS:

o B X0Ji¢ 00CyXJIeHUsI yueOHOro Marepuala, pe3yabTaToB JIA0OPATOPHBIX padoT U
IPOCKTOB 3a/iaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a]1a4 U MOAJepKaHue 01aroKenaTeIbHOCTH OOIICHHS,

J COTIOCTABJIITH CBOM CYXKJEHUSI C CYXKICHUSIMH JPYTUX YYaCTHUKOB JHAJIOTa,
00Hapy>XMBATh Pa3IUUYHE U CXOACTBO MMO3UIIHM;

o BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

o nyOIMYHO TPEACTABIATh PE3YAbTaThl BBIMOJIHEHHOTO (DU3MUYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

o MOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIUBUIYaTbHOU
paboThI IPH PEIICHNH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

. MPUHUMAThH LEJTU COBMECTHOM NEATEeIbHOCTH, OPTraHU30BHIBATH JEHUCTBUS MO €&

JOCTHKCHHIO: PAcpeiesTh PO, 00CYX AAaTh MPOIECCHl U PE3yJbTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

L4 BBITIOJIHATH CBOXO 4aCTh pa6OTI>I, AOCTUTasA KAQYCCTBCHHOI'O PE3yJIbTaTa 10 CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYSI CBOU Z[GflCTBI/I?[ C APpYTMMHU YWICHAMU KOMAaHbI;
L4 OICHUBATb Ka4C€CTBO CBOCTO BKJIaJa B O6H.IHI>1 IPOAYKT II0O KPUTCPUSM,

CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUSI.
PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranmu3anus:

. BBISIBJISITH NMPOOJIEMBbl B JKU3HEHHBIX U YUEOHBIX CHUTYyalUsX, TPEOYIOIIMX s
peteHust GU3NIECKUX 3HAHUI;

. OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0/aX MPUHATHS pelleHH (MHANBHIYaAIbHOE,
MPUHSITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUHN TPYIIIOii);

J CaMOCTOSITEIIbHO COCTABJISATh AJITOPUTM pelieHHs (PU3HMUSCKOH 3a/1a9u W TIJIaHa
UCCIICIOBAaHMUSI C Y4€TOM HMEIOIIUXCS PECYypcoB H  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHUPOBATh MpPeIJIaracMble BApUaHThI PEIICHU;

. JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

o JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ U3MEHEHNS,

. OOBSACHATh MPUYMHBI JTOCTHKEHUS (HEIOCTUXKEHUS) PE3yJIbTaTOB JESATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

. BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb (B TOM 4YHCIE B XOJ BBIIOJIHEHUS

(U3UYECKOTO HMCCIEIOBaHUS WIHM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIHCTB, M3MEHHUBIIUXCS
CUTyallui, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;

J OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

J CTaBUTh Cce0s Ha MECTO IPYroro 4ejoBeKa B XOJ€ CIopa WM IUCKYCCHHM Ha
Hay4HYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY IPYroro;

J NpU3HaBaTh CBOE MPaBO HAa OIMIMOKY NpU pelieHUuH (PU3NYECKHX 3a/ad WU B

YTBCPIKACHUAX HAa HAYUYHBIC TECMbI U TaKOC KC IIPaBO APYroro.
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INPEAMETHBIE PE3YJIBTATbBI

K koH1y oOyueHus B 7 Kjacce IpeAMETHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

J UCIOJIb30BaTh MOHATUA: (DU3MYECKHE M XHUMHUYECKUE SIBJICHMsA, HaOIIOJCHUE,
HKCIEPUMEHT, MOJIEIb, TUTIOTE3a, EAUHUIIB! (PU3NYECKUX BEJINYHMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOAHUS  BemlecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHUYECKOE JIBUXKEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TpPAcKTOpHUs, pPaBHOACHUCTBYIOLIAas CHJIA,
negopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

J pasnuyath aBiIeHHS (OUQQy3us, TEMIOBOE ABM)KEHHE YaCTHIl BEIIECTBa,
PaBHOMEpPHOE JIBUJKEHUE, HEPAaBHOMEPHOE [IBM)KEHUE, HHEpLUs, B3aUMOJAEHUCTBUE T,
paBHOBecHE TBEPABIX TeJl C 3aKPEIIEHHOH OChbIO BpalIeHHUs, Nepegada JaBiIeHUs TBEPIBIMU
TEJaMH, JKUIKOCTSMH U Ta3aMH, aTMoc(epHOe [aBJCHHE, IUIaBaHUE TeJ, IPEBPALICHHS
MEXaHUYECKOM SHEepruM) IO OMNMCAHUI0 MX XapaKTEpHBIX CBONCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

o pacrio3HaBaTh IPOSBICHUE H3YYCHHBIX (PM3NYECKUX SBIECHUI B OKpYXKarollem
MHUpE, B TOM 4Hcie (U3MUECKUE SIBICHHUS B IMPUPOJE: NMPUMEPHl JABWKEHHS C Pa3IMYHBIMU
CKOPOCTSIMU B >KMBOW M HEKHUBOW INPUPOAE, IEUCTBUE CUJIbI TPEHUS B NIPUPOJE U TEXHUKE,
BJIMSIHHE aTMOC(EPHOT0 JJaBJIEHUs Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO, pplYary B TeJe YeI0BEKa,
IIPY 3TOM IEPEBOAUTH MPAKTUYECKYIO 337ady B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HakK) GU3NYECKUX SBICHUH;

J ONMCHIBATh M3yYEHHBbIE CBOWCTBA TeNl M (PU3MYECKHE SIBJICHUS, HCIOJb3Ys
¢uznueckue BeIMUYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSIS
CKOpOCTh, CHJIa YIIPYTOCTH, CHUJIa TSXKECTH, BEC Telsa, CHJIa TPEHUs, JaBieHue (TBEPIOro Tena,
KUJKOCTH, ra3a), BBITAJIKUBAIOIIAS CUJIa, MEXaHHUeCcKas pab0oTa, MOLHOCTD, IJIEYO CUJIbI, MOMEHT
CHIIBI, KO3((UIMEHT IMOJE3HOro JEHCTBHS MEXaHM3MOB, KHHETHYECKas M IOTEHLUAIbHAs
SHEprus), NpU ONUCAHUM MPaBUIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI HUCIIOJIb3YEMbIX BEJINYMH,
uX 0003HAYEHMSI U €IMHUIIBI (PU3HMUECKUX BETMYMH, HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO
(¢u3NYECKyI0 BEIMYUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH I'pauKU U3yUEHHBIX 3aBUCHMOCTEN
(bu3UUeCcKUX BEIHUMH;

J XapaKTepu30BaTh CBOMICTBa TeJ, (U3NYECKUE SIBJICHMSI M MPOLECCHI, HCIOJb3Ys
IpaBHJIa CJI0KEHUs cuil (BAOJIb OHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akon Apxumena,
IpaBUJIO paBHOBecUsi pbryara (OJ0Ka), «30JI0TOE IMPAaBHIO» MEXaHMKH, 3aKOH COXPaHEHUs
MEXaHUYECKOM 3HEPTUr, IPU 3TOM JIaBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3alMCHIBATh €TI0
MaTEMaTUYECKOE BBIPAKEHHUE;

J OO0BACHATh (PU3UYECKUE SIBICHUS, IPOLECCHl M CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMii TNpakTUKOOPUEHTUPOBAHHOTO XapakTepa: BbIBISATh NPUYUHHO--
CJICZICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHWE W3 1—2 JIOTMYECKUX MIaroB C omnopoil Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBIECHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

. pemiatb pacy€THele 3amayd B 1—2 nelcTBUS, UCHOJB3yS 3aKOHBI U (OPMYIIHI,
CBsI3bIBaOIME (PU3HUECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1aui 3alMChIBaTh KPaTKOe
yCIIOBUE, MOJCTABIATh (DU3MUECKHE BETUYMHBI B (OPMYJIBI M MPOBOJIUTH PACUYETHI, HAXOIUTH
CIpaBOYHBIC JaHHbIE, HEOOXOMUMBIC MJIsi pEIIeHHWs 3a7ad, OLEHUBATh PEATUCTHYHOCTh
MOJTYYeHHOW (PU3MUECKON BETUYUHBI;

J pacrio3HaBaTh NMPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh HMPU MOMOIIU (HU3MYECKHX
METOJI0B, B OINHMCAaHUU MCCIEAOBAHUS BBIIEIATh MPOBEPAEMOE IPEANONIOKEHUE (TUIIOTESY),
pasn4yaTh ¥ MHTEPIPETUPOBATh MOJYYEHHBIH pe3ysbTaT, HaXOAUTh OIIMOKU B XOJI€ OIbITA,
JIENIaTh BBIBOJIBI I10 €70 PE3ylbTaTaM;
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J NPOBOJIUTH OIBITH MO0 HAOIIOACHUIO (HU3MUECKUX SBICHUN WM (U3NIECKUX
CBOMCTB Tel: (HOpMYIMpPOBAaTh IPOBEPSIEMbIE IPEAINONOKEHHUs, COOUpaTh YCTAHOBKY W3
NPEIOKEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;

J BBINOJIHATH NPSIMbIE H3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl TeJla, 00bEMa, CHUIIbI
U TeMIEepaTyphl C UCIOIb30BAHUEM aHAJIOTOBBIX U LIM(PPOBBIX IPUOOPOB, 3aIMCHIBATh TOKa3aHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCONFOTHON TOTPEITHOCTH U3MEPCHHU;

J IIPOBOJUTH UCCIIE0BAaHUE 3aBUCUMOCTH OAHOHN (PU3MUECKON BEIUUYMHBI OT JPYroi
C UCIIOJI30BAaHUEM IPSIMbBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBIIKYILEIrOCs Tejla OT
BPEMCHH [IBIKCHHS Tella, CHJbI TPCHHSI CKOJBKCHHSI OT Beca Teja, KadecTBa o0paboTKu
IIOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbl TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHMS TEJ, CHUJIbI
YIPYTOCTH OT YIJIMHEHUS IPYKUHBI, BRITAIKUBAIOIICH CHIIBI OT 00BhEMa MOTrpyKEHHOM YacTH Tena
U OT IJIOTHOCTH >KUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT IIyOHHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIIOBHUH IJIaBaHUS TEJ, YCIOBUN PaBHOBECHS pblyara M 0JIOKOB), y4aCTBOBATh
B IUIAHUPOBAaHUM Y4YE€OHOI'O HCCIIEZOBaHUs, COOMpaTh YCTAaHOBKY M BBIINOJHATH HM3MEPEHMS,
clefys TPEIJIOKEHHOMY IUIaHy, (PUKCHpPOBATh pe3ylbTaThl IOJyYEHHOW 3aBUCHMOCTHU
¢Gu3nuecKux BEIMYMH B BHUJE NPEUIOKEHHBIX TaONMMIl M TpaduKOB, [elaTh BBIBOJBI 110
pe3yabpTaTaM HCCIeIOBaHMS;

o IPOBOJUTH KOCBEHHbIE M3MEpEHUs! (PU3MYECKHX BEIMYUH (IUIOTHOCTH BEIECTBA
KHUJIKOCTH U TBEPIOIO Teja, CUJIa TPEHUS CKOJIbKEHUs, JIaBICHUE BO3/lyXa, BBITAJIKHBAIOLIAS
CHIa, NIEHCTBYIOIIAs Ha MOTPYXEHHOE B KHIKOCTH Tesl0, KO3(PPHUIMEHT MOJIE3HOTO ACUCTBUS
IPOCTBIX MEXAaHU3MOB), CIEys MPEUIOKEHHOW MHCTPYKLMU: NPH BBINOJHEHUH H3MEPEHUM
cOOMpaTh SKCIIEPUMEHTAIBLHYIO YCTAHOBKY M BBIUMCIIATH 3HAYEHUE UCKOMOW BEJIINYHHEI,

o coONIro/IaTh TpaBHJa TEXHUKH O€30MacHOCTH TpU paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM;
. yKa3bIBaTh NPHUHLMIIBI JEUCTBUS NMPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, IUHAMOMETpP, COOOIIAIONINECS] COCylbl, OapoMeTp, pbluar, MOABMKHBIA U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

J XapaKTepu30BaTh MPUHILMUIIBI JAEUCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONMOPOM Ha UX ONMHCaHUs (B TOM YHUCIE: MOAIUIHUKNA, YCTPOWCTBO BOJOIPOBOAA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPILIHEBOM HAcOC, apeoMeTp), HCMOIb3ys
3HaHMUSI O CBOMCTBAaX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

. NPUBOJIUTH MHpUMEphl (HAXOAUTh HMH(OPMALMIO O MpHUMEpax) MPaKTHUYECKOIO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWH B TMOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e301MacHOCTH
npu obOpainieHud ¢ OpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0pPOBbsS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKpY KaloIlei cpejie;

o OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(popMannu B VIHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUHN U TyTEM CpaBHEHUS Pa3IMUHBIX
UCTOYHUKOB BBLICTATh MH(OpMAIUIO, KOTOpas SBISETCS MPOTUBOPEUMBOM WIM MOXKET OBITh
HEJIOCTOBEPHOM;

. UCMOJIb30BaTh TPH BBHIMOJIHEHUH Y4YEOHBIX 3a/JaHUl  HAyYHO-TIOMYJISPHYIO
aUTEepaTypy (PU3MUECKOro cojaep’KaHHs, CIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BIAJETh NPUEMAaMH KOHCIEKTHPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HMH(POpMALMM U3 OJHOU
3HAKOBOU CUCTEMBI B IPYTYIO;

o CO03/1aBaTh COOCTBEHHBIE KPAaTKNE MUCbMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE 2—
3 UCTOYHMKOB HH(pOpMaLUU (PU3NIECKOTO COAEPKAHUSA, B TOM YUCIIE yOIMYHO JieNaTh KpaTKue
cooOIIeHnss O pe3yibTaTax IPOEKTOB WM YUEOHBIX MCCIEOBAaHUM, NMPU ATOM TIPaMOTHO
UCIIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXIATh BBICTYIUICHUE
MPE3EHTALUEM;
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J NP BBITIOJTHEHUH Y4€OHBIX IIPOEKTOB U UCCIIEIOBAHUN paclipeesiiTh 00s13aHHOCTH
B IpyIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3aJadaMM, CIEOUTh 3a BBINOJIHEHHEM ILIaHA
JEeICTBUH, aJleKBaTHO OLEHMBATh COOCTBEHHBIN BKJIAJ] B JESATEIBHOCTH IPYIIIBI, BHICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aMMOJCHCTBHE, yUUTHIBASI MHEHUE OKPYKAFOILKX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

J MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE IBUKEHUE aTOMOB
U MOJIEKYN, arperaTHble COCTOSIHHSI BEUIECTBA, KPUCTAUIMYECKHE W aMOp(QHBIE Tena,
HACBILICHHBIN ¥ HEHACBILICHHBIN I1ap, BIa)KHOCTb BO3JlyXa, TEMIIEPATypa, BHYTPEHHSISI SHEPIus,
TEIJIOBOM JBUraTelb, SJIEMEHTAPHBIN 3JICKTPUUECKUM 3apsl, JIEKTPUUECKOE 110JIe, IIPOBOAHUKU
Y TUDJICKTPUKH, TIOCTOSHHBIA JJIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

J pa3nuyath SIBIECHUA (TEIUIOBOE PACIIUPEHUE U C)KaTue, TEIUIoNepeayda, TEMniIoBoe
paBHOBECHE, CMAauyuMBaHUE, KANWULSIPHBIE SIBICHUS, HCIApEHHE, KOHJIEHCAllMsl, IUIaBJICHUE,
KpUcTalu3anus (OTBepAeBaHUE), KUIIEHHE, TeIulonepenaya (TerIonpoOBOJHOCTb, KOHBEKIIMS,
U3JITy4EHHUE), AJIEKTpU3alus TeJl, B3aUMOJEHUCTBUE 3apsAA0B, JNCHCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOACHCTBUE MarHUTOB, JEHCTBUE MAarHUTHOTO T10JIS1 HA ITPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHas MHIYKIMs) 110 OMMCAHUIO UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

J pacro3HaBaTh MPOSBICHHE W3YUYEHHBIX (PU3MUECKUX SIBICHUH B OKpY)KAIOIIEM
MUpE, B TOM uuciie (PU3NUECKUE SIBICHUS B IPUPO/IE: IOBEPXHOCTHOE HATSYKEHUE U KallUJUIIPHbIE
ABJICHUS B IIPUPOJIE, KPUCTAILIBI B IPUPOJE, n3iydenue CoiHia, 3aMep3aHiue BOLOEMOB, MOPCKHE
Opu3sbl, oOpa3oBaHWE pOCHI, TyMaHa, WHEs, CHEra, JJIEKTpHYECKHe SsBICHHS B armocdepe,
AIIEKTPUYECTBO KHUBBIX OPIraHU3MOB, MAarHUTHOE M0JIe 3eMIIH, JIpeii MOIr0COB, POIb MAarHUTHOTO
NoJIs JUIA JKU3HU Ha 3emile, MOJIAPHOE CUSHUE, PU ATOM NEPEBOAUTH NMPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIEIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUIA;

J ONMCHIBaTh M3yYEHHBbIE CBOWCTBA TeNl M (PU3MYECKHE SBJICHUS, HCIOJb3YsS
¢duznueckue BEIUYUHBI (TemIepaTypa, BHYTPEHHSISI SHEPrus, KOJIMYECTBO TEIUIOTHI, yJeIbHas
TEIIOEMKOCTh BEIECTBA, yJeJIbHAs TEMJIOoTa IUIABJICHUs, yAedbHas TEIoTa napoodpa3oBaHus,
yleabHas TEIJIoTa CrOpaHMsl TOIUIMBA, KOO(PPHUIMEHT MOJIE3HOTO ACWCTBUS TEIUIOBOM MallIUHBI,
OTHOCHUTEJNIbHAS BIAQXHOCTh BO3JyXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, DJIEKTPUYECKOE
HaNpsDKEHUE, COMPOTHUBIICEHHWE NPOBOJHUKA, YIEIbHOE CONPOTUBJIEHHME BEIIECTBA, paboTa M
MOITHOCTb 3JIEKTPUYECKOT'O TOKA), NMPH OMUCAHUU NMPABHIBHO TPAKTOBATh (PU3MYECKUHA CMBICI
HCIOJIb3YEMBIX BEJTMYMH, 0003HAUYECHUS U €UHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITMYNH;

. XapakTepu3oBaTh CBOICTBA Tell, (PU3NYECKHUE SBICHUS U NPOLECCHI, HCIONB3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BEIIECTBA, IPHUHIIHUII
CYTIEepHO3UINK ToJIel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma 1is
ydacTka Lenu, 3akoH Jxoynsa—Jlenna, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIIMChIBAaTh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

. OOBSICHATH (PU3MUYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull IPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IMPUUYUHHOCIEACTBEHHBIE CBSI3H,
CTpPOUTh OOBSCHEHHWE M3 1—2 JIOrMYecKHMX MIaroB C Omopod Ha 1-2 HM3y4yeHHBIX CBOMCTBA
bu3nUecKux SBICHUH, GU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

. pemarh pacu€THbIC 3a7aud B 2—3 NEWUCTBHS, HMCIOJB3YsS 3aKOHBI U (HOPMYIIHI,
CBSI3bIBAIOIME (PU3MUECKUE BEIMUUHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4ui 3alMChIBaTh KPAaTKOE
yCIIOBHE, BBISBIIATH HEAOCTATOK JAHHBIX JUISA PELICHUS 3aJaud, BHIOMPATh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble Al €€ pellleHUs,, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJYYEHHOE 3HA4YEHUE
($u3nUecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;
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. pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIN (U3HUECKUX
METO/IOB, HCIIOJIb3Ysl OIKUCAHHME WCCIEAOBAHMS, BBIICIATh MPOBEPSAEMOE MPEIIONIOKEHUE,
OIICHUBATD MMPABUIILHOCTh MOPSJIKA MPOBEICHUS UCCIIEA0BAHMS, 1€JIaTh BHIBOIBL;

. MPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SABICHUN WU (U3NIECKUX
CBOMCTB Ten (KamWUIApHBIC SIBJICHUSA, 3aBUCHUMOCTh JaBJIICHHUS BO3AyXa OT €ro o0béMa,
TEeMIIepaTypbl, CKOPOCTH TMpoIlecca OCTBHIBAHMS M HArpeBaHWs TpPU H3JIYyYEHUU OT I[BETa
u3Nyyarouieil (morjomarmnieif) moBEepXHOCTH, CKOPOCTh HMCIAPEHHUs BOJbI OT TEMIIEpaTypbl
JKUJKOCTU U TUIOMIAIU €€ TTOBEPXHOCTH, AJICKTPHU3AUs TeJl U B3aUMOJEHCTBUE IEKTPUUECKUX
3apsAJI0B, B3aUMOJEHWCTBUE IIOCTOSHHBIX MAarHUTOB, BHU3YyalM3allds MarHUTHBIX IOJIEH
MOCTOSIHHBIX MAarHUTOB, JIEUCTBUS MArHUTHOTO TOJiI Ha MPOBOJAHMK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOMCTBAa  3JEKTPOABUIATENsl  IOCTOSHHOIO  TOKa):  (OpMyIHUpOBATh
poBepsieMbIe TMPEATOIOKEHUS, COOMpaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO OO0OpYyIOBaHUS,
OTHCHIBATh X0/ ONBITA U POPMYITUPOBATH BHIBOIBI;

. BBITIOJIHATH TPSIMBIE W3MEPEHUsI TEeMIIepaTypbl, OTHOCHUTEJIBHOW BIIAXXKHOCTH
BO3/lyXa, CWJIBl TOKA, HAMPSDKCHUS C HWCIOJIH30BAaHUEM aHAJIOTOBBIX MPHOOPOB M JATIYMKOB
bu3nyeCKuX BEIWYUH, CPAaBHUBATH PE3yJIbTaThl MU3MEPEHUH C Y4ETOM 3aJaHHOW aOCOIIOTHOM
MOTPENTHOCTH;

. MPOBOAMTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUYECKON BEJIMUUHBI OT JIPYTOi
C HUCIOJB30BaHUEM IMPSIMBIX H3MEPEHHH (3aBUCHUMOCTH COMPOTHBIICHUS IMPOBOJHHKA OT €ro
JUTMHBI, TUIOIIAIA TTONEPEYHOr0 CEYCHMS U YACJIBHOIO CONMPOTHBIICHUS BEIIECTBA MPOBOIHUKA,
CUJIBl TOKa, WAYLIErO0 4Yepe3 IPOBOJHUK, OT HANPSHKEHUS Ha MPOBOAHUKE, MCCIIEJOBAaHUE
NIOCJIEZI0BATENBHOIO U MAapaJJIeIbHOIO COEUHEHHH TPOBOJHUKOB): IJIAHUPOBATh HCCIIEI0BAaHUE,
coOupaTh yCTAaHOBKY U BBITIONHSATH U3MEPEHUs, CIEAys MPEII0OKEHHOMY IUIaHy, (PUKCHPOBATh
pe3yabTaThl TOJYYEHHOM 3aBHCHUMOCTH B BHJE TaOmuIl W TpaduKoB, 1eiaTh BBIBOABI IO
pe3ynbTaTaM UCCIEI0BAHMS;

. MPOBOJIUTh  KOCBEHHBbIE  M3MepeHus  (usudyeckux  BenuuuH  (yaenbHas
TEIJIOEMKOCTh BEIIECTBA, CONMPOTUBIICHHE MPOBOJHHMKA, pabOTa W MOIIHOCTH JJEKTPUUYECKOTO
TOKAa): IUIAHUPOBATh M3MEpPEHHUs, coOUpaTh OKCHEPUMEHTANIbHYIO YCTaHOBKY, CJIeays
MPEIOKEHHOW UHCTPYKIIUU, U BEIYUCIIATH 3HAUCHUE BEITMYHUHBL;

o coONIro/IaTh TpaBHJa TEXHUKH O€30MacHOCTH TpU paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM;
. XapaKTepu30BaTh MPUHLMUIIBI JAEUCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX

YCTPOHCTB C OMOPOI Ha WX ONMUCAHHS (B TOM YHCIE: CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETD,
napoBass ~ TypOMHA,  aMmepMeTp, BOJbTMETP, CUETUMK  OJEKTPUYECKOM  SHEpruu,
AIIEKTPOOCBETUTENbHBIE  TPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOPHl  (IpUMEpHI),
AIIEKTPUYECKUE TPEAOXPAHUTENH, JIIEKTPOMArHUT, S3JEKTPOJBUTATENb IOCTOSHHOIO TOKa),
UCTIONB3Ysl 3HAHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH H HEOOXOAWMBbIe (U3NIECKHE
3aKOHOMEPHOCTH;

o pacIio3HaBaTh MPOCThIC TEXHUIECKHE YCTPOUCTBA U U3MEPHUTEIBHBIE TIPHOOPHI TI0
CXeMaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATENb BHYTPEHHETO CTOPaHUs, SJIEKTPOCKOI, PEOCTAT), COCTABIIATh CXEMBI JIEKTPUICCKUX
Henel ¢ Mmocie0BaTeNbHBIM U MapayIeIbHBIM COEAMHEHHEM 3JIEMEHTOB, pa3finyasl YCIOBHbBIE
0003HAYEHMSI AIIEMEHTOB JIEKTPUUYCCKHX TICTICH;

J NPUBOJAUTH TPUMEpHl (HAXOIUTh HMH(GOPMAIMIO O TNpUMepax) MPaKTUIECKOTO
UCTOJIb30BaHUS (PM3NYECKUX 3HAHWI B TOBCEAHEBHOM KM3HU Ui oOecrieueHusi 6€30MacHOCTH
npu oOpalieHuu ¢ npubopaMM M TEXHUUYECKUMM YCTPOMCTBAMH, COXPAHEHHs 310pPOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKPY KaloIIe cpejie;

J OCYILECTBIIATh MOUCK MH(pOpMaMK (pu3nueckoro coaepxkanus B MHTepHeTe, Ha
OCHOBE MMEIOLMXCA 3HAaHUN M MyTEM CpPaBHEHMs JIONOJHUTEIBHBIX HCTOUYHUKOB BBIJICIATH
UH(POPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
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J UCTOJIb30BaTh TPH BBHIMOJHEHUH Y4YEOHBIX 3aJaHUl HAYYHO-TIOMYJSPHYIO
JaUTEpaTypy (pU3MUECKOro coAep)KaHMs, CIPaBOYHbIE MaTepuaibl, pecypchl ceTh MHTepHer,
BJIAJCTh MPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs WHGPOpPMALKUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M KpPaTKHE YCTHBIE COOOLIeHHs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHHKOB (PM3MUYECKOTO COACPIKaHUs, B TOM YUCIE MyOJINIHO
IIPEICTaBIIATh PE3YJbTAaThl IMPOCKTHOM WM HCCIENOBATEIbCKON [EATEIbHOCTH, INPU 3TOM
IPaMOTHO HCIOJb30BAaTh HM3YyYCHHBIM MOHATUHHBINA ammapar Kypca (U3HKH, COIpPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALIMCH;

J IpY BBIOJHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHHHA (PU3NYECKUX MPOIECCOB
pacrpenenaTs 0043aHHOCTH B TPYIIE B COOTBETCTBHHU C IMOCTABICHHBIMH 337a4yaMH, CIEIUTh 32
BBINOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTUPOBAThb €ro, aJeKBaTHO OLIEHUBAThb COOCTBEHHBIN
BKJIaJ] B JESTEIbHOCTb I'PYIIBI, BHICTPAaUBaTh KOMMYHHMKAaTUBHOE B3aWMOJAEWUCTBUE, MPOSBIIAS
TOTOBHOCTb pa3peliaTh KOH(PIUKTHI.

K xonuy oOyueHus B 9 kjacce npeaMeTHble pe3ysbTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHU:

. UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYETA, MAaTepUalbHAs TOYKA, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JIBWXKEHHUSA, Nedopmanus (ympyras, IUIacTHUECKas), TpEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEpPerpy3kH, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TENO, UEHTP TSKECTH TBEPIOTO TENa, PABHOBECUE, MEXAHUYECKUE KOJIEOaHUs U BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPa3BYyK, 3JEKTPOMArHUTHbIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIBbHO30PKOCTb, CIIEKTPHI MCITYCKaHHUS M TOTJIOUICHHUS, anbda, Oera- u
ramma-Hu3JIy4eHus, U30TOIb, IAEpHAsl YHEPTeTHKA;

J pa3nuyath sSBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBUKEHHE, CBOOOIHOE Ta/IEHNE TEJ, pPABHOMEPHOE ABM)KEHUE
[0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHBHOE JIBUXKEHHE, KOJIeOaTelbHOE JIBUKEHUE
(3aTyxaroImue U BBIHYXJICHHBIC KOJIeOaHus), pe30HAHC, BOJTHOBOE JBHKEHUE, OTPAKCHHUE 3BYKA,
IPSIMOJIMHEMHOE PACIPOCTPaHEHHUE, OTPAXEHUE M IPEIOMIIEHUE CBETA, IOJIHOE BHYTPEHHEE
OTpakKeHHE CBETA, Pa3JioKeHHE Oeroro CBeTa B CIEKTP M CIIOKEHHME CIEKTPaJbHBIX LIBETOB,
JUCIIEpCUsl CBETA, €CTECTBEHHAs PaJUOAKTHMBHOCTb, BO3HMKHOBEHME JIMHEHYATOrO CIIEKTpa
U3ITy4EHHs) 110 ONUCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMNBITOB, AEMOHCTPUPYIOIINX
JaHHOE (pr3HUYecKoe SIBICHUE;

J pacro3HaBaTh MPOSIBICHWE W3YYEHHBIX (PU3UYECKUX SBIEHUN B OKpYXKaroIIeM
Mupe (B ToM uucie (puU3nUecKue SIBJICHUS B MPUPOE: MPUIUBHI U OTJIMBbI, ABUKEHHUE MJIaHET
ConHeyHOM CHUCTEMBbl, PEaKTUBHOE JBM)KEHHUE MKHUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB
’KUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMHUYECKHE BOJHBI, I[YHAMM, 3XO, LIBETa TeJ, ONTUYECKUE
SBJICHUS B TpHUpPOJAE, OHOJOrMYecKoe JEeHCTBHE BUAMMOIrO, YIbTPa(QHOIETOBOIO H
PEHTT€HOBCKOTO M3IyYEHUH, ECTECTBEHHbIN pPaJuOAKTHUBHBIA (OH, KOCMHUYECKHE JIy4YH,
paZOaKTUBHOE H3JIy4YE€HUE NMPUPOAHBIX MUHEPAJOB, IECHCTBUE PAAMOAKTUBHBIX U3Iy4EHHH Ha
OpraHM3M 4YeJIOBEeKa), MPU STOM IMEpPEeBOAUTH IMPAKTUYECKYI0 3a7auyy B y4e€OHYIO, BBIICISTH
CyIIeCTBEHHbIE CBOMCTBA (PU3HAKN) PU3UUECKUX SIBICHUA;

J ONKCHIBATh M3y4YEHHbIE CBOWCTBAa Tel M (PU3MYECKHE SBJICHUS, HCIOJb3Ys
¢buznyeckue BeIUYUHBI (CPEeIHSS U MTHOBEHHAs! CKOPOCTh TeJia P HEPaBHOMEPHOM JIBHKEHUH,
YCKOpEHHUE, IEepEeMEIEHUE, IMyTh, yIJIOBas CKOPOCTb, CWJa TPEHHs, CWJIa YIPYrocTd, CHJa
TSOKECTH, YCKOpPEHHE CBOOOJHOrO TaJeHHs, BeC Tela, HMMIYJbC Tela, UMIYJIbC CHIIBL,
MexaHu4deckass paboTa M MOIIHOCTb, IOTEHIMAIbHAs JHEPIUs Tena, IMOJHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, NOTCHIMAIBHAS JHEPrUsl CXKATOM MPYXKUHBI, KMHETUYECKasi JHEpPrus,
NOJTHAsE MEXaHWYEeCKasi YHEPTUs, EPUOJT U YacTOTa KoJeOaHuil, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTellb IPEIOMIIEHUS CPE/ibl), IPU ONUCAHUM MPABUIBHO
TPAaKTOBATh (PU3MUYECKUI CMBICI UCHIOIB3YEMBIX BEJIMYMH, 0003HAYECHHUS U €AUHULIBI (PU3HMYECKUX
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BEJIMYMH, HAXOIUTh (DOPMYIBI, CBSI3BIBAIONIME AAHHYIO (U3MUYECKYIO BEIUYMHY C APYTUMH
BEJIMYMHAMU, CTPOUTDH IpapUKu U3y4YEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYUH;

J XapaKTepu30BaTh CBOICTBA Tell, (PU3NYECKHUE SBICHUS U TPOLECCHI, HCIIONB3Ys
3aKOH COXPAHEHUS HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEPHO3UIUU CHII,
IIPUHLIMII OTHOCUTENBHOCTU ['anmmiies, 3akoHbl Hpl0TOHA, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOHBI
OTpaKeHMsSI U MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsSI0BOrO M MAacCOBOTO UHWCEN MPHU
SJICPHBIX PEeaKIUsIX, IMPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTeMaTUYECKOE BHIPAKECHUE;

J OOBSICHATH (PU3MYECKHE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyaIMi MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUYMHHO-CIIE/ICTBEHHBIEC CBSI3H,
CTPOUTHh OOBSICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpPOM Ha 2—3 HW3YYEHHBIX CBONCTBA
(Gu3nIeCKUX SIBICHHUH, (PU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

o pemats pacuy€THble 3agauyd (OMUpArOIIUecs Ha CHUCTeMy U3 2—3 ypaBHEHHIA),
UCIIONB3YS 3aKOHBI M (HOPMYIIbI, CBSA3BIBAIONIME (PU3NYECKUE BEITUYMHBI: Ha OCHOBE aHaIHM3a
YCIIOBUSL 3a/layl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABJIATH HEJOCTAIOLIUE WIM H30BITOUHBIE
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIEC IJI PEIIEHUs, MPOBOJUTH PACUETHI U
OLICHUBATh PEAIMCTUYHOCTD MOTYYEHHOIO 3HaYCHUS] PU3NYECKON BETUUHHBI,

o pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIM (U3HUYECKUX
METOJIOB, HCIOJNB3YySl OIMUCAaHUE WCCIEIOBAHMs, BBIICIATH MPOBEPSEMOE MPEIIONOKEHHUE,
OLICHMBAaTh  IPaBWIBHOCTb  MOpsAKAa IMPOBEACHUS  HCCIENOBAaHUS, JielaTb  BBIBOJBI,
UHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUN U ONBITOB;

J MPOBOJANTH OTBITBI MO HAOIIOMECHUIO (U3MUYSCKUX SIBICHUN WU (PUINICCKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI SHEPIuHu, 3aBUCHMOCTb
nepuoAa KoyiebaHWil TPYXKMHHOTO MasTHHKA OT MAacChl Tpy3a U KECTKOCTH TPYKUHBI U
HE3aBUCHMOCTbh OT aMIUIMTY/bl MaJbIX KOJEOAaHUU, NMPSIMOJIMHEWHOE paclpOCTpaHEHUE CBETa,
pasyiokeHue Oeyoro cBera B CHEKTp, M3yYeHHE CBOWCTB M300pa)KeHHs B INIOCKOM 3€pKaje U
CBOMCTB M300pakeHUs MpeIMeTa B cOOUparoliei J1H3e, HA0II0ACHHE CIUIONIHBIX U JIMHEHYaThIX
CHEKTPOB M3JIY4EHHS): CaMOCTOSTEIbHO COOMpPAaTh YCTAaHOBKY W3 M30BITOYHOro Habopa
000py/10BaHus, ONUCHIBATh XOJ1 ONBITA U €T0 PE3YJIbTaThl, (HOPMYJINPOBATH BHIBOJIBI;

. IPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONpeeiss cpeiHee
3HaYeHHEe U3MepsieMoil BelnuuHbI ((POKYCHOE paccTosiHME coOMparomeil JTMH3bI), 000CHOBBIBAThH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO0 MPUOopa);

. NPOBOAWTH  HWCCIENOBAaHUE  3aBUCUMOCTEH  (U3MUECKUX  BEIUYHH  C
MCIIOJIb30BaHUEM TPSIMBIX U3MEPEHHI (3aBUCUMOCTH MYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HayallbHOM CKOPOCTH, IEpHo1a KoJIeOaHU MaTeMaTUYECKOTr0 MasiTHUKA OT JITHHBI
HUTH, 3aBUCHMOCTH YIJla OTPa)X€HHUsS CBETa OT YIJia MaJIeHUs W Yrlia MPEeNIOMIICHHS OT yria
NaJIeHNs ): TIAHUPOBATh MCCIIEI0BAaHUE, CaMOCTOSTENbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh
pe3yNIbTaThl NOTYYEHHOM 3aBUCUMOCTH (PM3MUECKUX BETMYHMH B BUJIE TAOIUI] U TpadUKOB, IeNIaTh
BBIBO/JIbI 110 pe3YJIbTaTaM HCCIIETOBAHMUS;

. MPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3MYECKHX BEMHUYWH (CPEAHssi CKOPOCTh W
YCKOpEHUE TeJa IPH paBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOTHOTO MaJeHHUs], KECTKOCTh
OPYXKUHBI, KOOPOUIIUEHT TPEHUSI CKOIBKEHHUS, MEXaHU4YecKas paboTa M MOIIHOCTb, YacTOTa U
nepuo KosuebaHui MaTeMaTHuyecKoro U Npy>KMHHOTO MassTHUKOB, ONTHYECKas CUjia coOuparolen
JUH3bI, PAIUOAKTUBHBEIA (OH): TUIAHHPOBATH H3MEPEHUs, COOMpPATh IKCHEPUMEHTATBHYIO
YCTaHOBKY U BBHITIOTHATH U3MEPEHHUSI, CICAYS MPEI0KEHHON HHCTPYKIIUHU, BEIYUCISTh 3HAUCHUE
BEJIMYMHBI M aHAJIM3UPOBATh IMOJYYEHHBIE PE3yJbTaThl C Y4YETOM 3aJaHHON MOTPElIHOCTH
U3MEPEHU;

. coOMoIaTh MpaBWJia TEXHUKH OE30MAaCHOCTH TpH paboTe C J1abopaTOPHBIM
obopynoBaHueM;
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J pas3nn4aTh OCHOBHBIE MPU3HAKH M3YYEHHBIX (PU3MUECKUX MOJENei: MaTepruatbHas
TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUCUHBIN NCTOYHHK CBETA, Iy, TOHKAS JIMH3A, IIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOZIENIb aTOMHOTO S1/1pa;

J XapaKTepu30BaTh NPUHIWIBI JCHCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHHYECKUX
YCTPOMCTB C ONMOpPOH HAa WX ONHUCAHUSA (B TOM 4YHCIE: CIHIOMETP, AATYUKU IIOJIOKCHHS,
pacCcTosHUST W YCKOPEHHUs, pakeTa, 9XOJOT, OYKH, IEPHCKOM, QoToanmapaT, ONTHYECKHUE
CBETOBOJIBI, CIIEKTPOCKON, IO3UMETp, Kamepa BuiibcoHa), MCHONB3ysl 3HAHHS O CBOWCTBaX
¢u3nUecKux SBICHUIA U HEOOXOJMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

J UCTIONIb30BAaTh CXEMbl M CXEMaTHYHBIE PHCYHKH MW3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOILECCOB NPHU PEIICHUH y4eOHO-
NPAaKTUYECKHUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOSHUS N300paKeHUI B TIIOCKOM 3epKaje U
cobuparomieit JInH3e;

. NPUBONUTH TIPUMEPHl (HAXOIUTh HMH(POPMAIMIO O TpPUMEpax) MPaKTUIECKOTO
UCTIOIb30BaHUsl (PU3NUYECKUX 3HAHHWI B TIOBCEAHEBHOW KU3HU sl oOecrieyeHns 0e30macHOCTH
npu oOpamieHuu ¢ NpHOOpaMU M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/0pOBbS U
COOJIIOIEHHSI HOPM HKOJIOTMYECKOTO TIOBEICHHS B OKPYXKaIOIIEH cpene;

J OCYLIECTBIISATh MOUCK HMH(pOpMaIK (HU3HMYECKOTO cojaepkaHus B VHTepHere,
CaMOCTOATENILHO (POPMYIIHPYS TIOMCKOBBIH 3aIIPOC, HAXOAUTH ITYTH ONPECIICHUS IOCTOBEPHOCTH
MOJTy4eHHOM MH(POpMAIK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOJTHUTEIbHBIX HCTOYHUKOB;

J UCIIOJIb30BAaTh MPU  BBHINOJHEHUH Y4eOHBIX 3aJaHUi  HAYYHO-TIONYJSIPHYIO
auTepaTypy (usndeckoro conepikaHUs, CHPaBOYHBIE MaTepHalbl, pecypchl cetd MHTepHer,
BJIAJETh TNMpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, INpeoOpa3oBaHMs WHPOpPMAUKA U3 OIJHON
3HAKOBOM CHUCTEMBI B JPYTYIO;

J co3laBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOPMALIUU U3 HECKOJIBKUX HCTOYHMKOB (PU3NYECKOTO COJEpKaHMs, MyOJINYHO MPe/ICTaBIATh
pe3yibTaThl TMPOEKTHOM MM HCCIEA0BAaTEIbCKOW JIEATENbHOCTH, NPH 3TOM TI'PaMOTHO
UCTIOJIF30BaTh U3YUEHHBIN TOHATHIHBIA anmapaTr u3y4aeMoro paszena (pU3uKH U COMPOBOKAATH
BBICTYIIJICHHE TIpe3eHTalMel ¢ yuéToM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHME

7 KIIACC
KoaundecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
n/n NMPOrpamMmbl Bcero Kourposibhbie | IlpakTnyieckne o0pa3oBaTte/ibHbIE
padoThI padoThbI pecypes
Pazjen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAIOIIEro Mupa
1.1 dusuka - Hayka 0 IPUPOLE 2 bubmorexa LIOK
' YK PHpoA https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.2 PU3MUCCKHC BEMIHMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAyYHBIN METO/1 TO3HAHUS 2 1 bubmaorexa LIOK
' https://m.edso0.ru/7f416194
Utoro no pazneny 6
Paznea 2. [llepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BelIECTBA
bu6nuorexa [IOK
2.1 Crpoenne semecTsa 1 https://m.edso00.ru/7f416194
29 JIB>KeHue U B3aUMOICCTBUE YaCTHUII 2 1 bubnuoteka [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
2.3 Arperatible COCTOSIHHS BEIECTBA 2 Bubmuorexa [JOK
' P B https://m.edso00.ru/7f416194
Uroro no pazneny )
Paznen 3. /IBu:kenne u B3aumMojeiicTBue e
but6mmorekxa [IOK
31 Mexanmueckoe aBmwienne 3 https://m.edso00.ru/7f416194
bu6nunorexa LIOK
3.2 Mnepups, macca, nioTHoCTs 4 1 https://m.edso00.ru/7f416194
3.3 Cwta. Bunpl cun 14 1 2 bubmuoreka [JOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

Hroro no pazaeny 21
Pasznen 4. laBjenne TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 Hasnenue. [lepenaya nqaBnenus TBEPALIMU 3 but6mmoreka [IOK
' TeJaMH, )KUIKOCTSIMH U ra3aMu https://m.edso00.ru/7f416194
bubnunoreka LIOK
4.2 Jlasnenue xuakoctn S https://m.edso0.ru/7f416194
bubnuorexa [IOK
4.3 ATmocepHoe raBenme 6 https://m.edsoo.ru/7f416194
44 JelicTBHE KUJIKOCTH U Ta3a Ha 7 3 bubnuorexa [IOK
' NOrpyKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Paznen 5. Pabora u MomHoCThL. JHEpIrus
bubnuorexa [IOK
> Pabora u mommocts 3 1 https://m.edsoo.ru/7f416194
bu6anoreka LIOK
5.2 Hpoctsie mexarmsmb! S . https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
53 Mexanuueckast sneprus 4 1 https://m.edso0.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 12

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

8 KVIACC

Koan4decTBo 4acoB DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
- NMpoOrpamMmbl Beero KO;'Tpom’m’le HpﬁaKanecKne o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
Pasznea 1. TenyioBblie ABJIEHUSA
1.1 CTpoeHue U CBOKMCTBA BEIECTBA 7 Eubmorexa LIOK
' p B https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenuiosbie npoueccel 21 ! > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2. DiiekTpuyeckrue 1 MAarHMTHbBIE SIBJIEHUS
21 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOIEHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOSIHHBIN 7IEKTPUYECKUN TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2:3 MarsutHbie sBICHH 6 1 15 https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarduTHas UH s 4 Bubmzorexa LIOK
: P ALyKI https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3sepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 3 145
[TPOTPAMME '
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KosuyecTBo yacoB DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
B NMpoOrpamMmbl Bcero KO;Tpom’m’le HpﬁaRanecKne o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Baanmopericrene Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHbI COXpaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3pen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubmuorexa [JOK
21 Mexanmeckne konedanns ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckne BOJIHBL. 3ByK 8 1 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DjieKTPOMAarHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIe U 6 2 bubnuotexa [JOK
) 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe IBJICHUSI
bu6mmoreka [JOK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
4.2 JIuH3BI 1 on'THYECKUE MPUOOPHI 6 3 bubnnorexa [JOK
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

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

bubmuoreka [JOK

4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pgen 5. KBaHTOBbBIE AIBJIEHUS
bubmuoreka [JOK
51 Hcnyckanne v morionieHrue CBETa arToMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 CTpoceHIe aTOMHOIO A/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SlnepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Paspnen 6. IloBTopuTe 1bHO-00001A0IIHIT MOAY/Ib
6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 2 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBHIEE KOJIMYECTBO YACOB I10O 102 97

I[TPOTPAMME
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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ITOYPOYHOE IIVIAHUPOBAHUE

7 KJIACC
No KoJsnuecTBo yacoB DJIeKTpOHHbIe U (pPOBbIE
/- Tema ypoka Konrpoabnsie | IlpakTuuyeckne | 00pa3oBaTesbHbIE
n/n Bcero
padoThI padoThbI pecypcol

1 du3nka — Hayka o npupoje. SBieHus Ipupoabl 1
2 dusnyuecKue sIBJICHUs
3 dusnuecKne BeJIMYUHBI U UX U3MEPCHUE

VYpok-uccnenonanue "M3mepenue reMneparypbl
4 MIPY TTIOMOIIH KUJAKOCTHOTO TEPMOMETPA U 1 1
JaT4YMKa TeMIepaTypbl”

MeTtop1 HayuyHOT0 no3HaHUs. OnucaHue bubnmnoreka HOK
5 . . 1 .
(U3HYECKUX SIBJICHUN C ITOMOIIBIO MOeIeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "lIpoBepka runoTessl:
6 JAbHOCTh MOJETa MIapUKa, TYIEHHOTO 1 1
TOPU30HTAIILHO, TEM O0JIbIlIE, YeM OOJIbIIE
BBICOTA ITyCcKa"
7 Crpoenue BeniecTBa. ONbITHL, JOKa3bIBAIOIINE 1 bubnmnoreka [HOK
JIMCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>keHne 4acTHIl BEIISCTBA 1 bubmorexa LJOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-ucciaenoanue «OnbITH IO HAOIIOIEHUIO 1 1
TEIUIOBOTO PACHIMPEHHS T'a30B)»
10 ArperaTHble COCTOSIHHSI BEIIECTBA 1

OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
11 O6o006menue no pazneny «llepponayanbHele 1
CBEICHHS O CTPOCHUH BEIECTBAY

bubnunorexa LIOK
https://m.edsoo.ru/ff0a0378

12 Mexannueckoe 1BukeHue. PaBHomepHoe u 1 bu6muoreka [JOK
HEpaBHOMEPHOE JIBUKEHHE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. EnnuHuIel ckopoctu 1 bubmmoreka [JOK
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https://m.edsoo.ru/ff0a0378
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https://m.edsoo.ru/ff0a079c

14 Pacuer nmyt u BpeMeHH IBH)KCHUS BH6H,HOTeKa 0K
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN Eﬁgﬁ?ﬁiﬁi&?ljlﬁowclo
16 [TnoTHOCTE BemecTBa. PacueT Maccel 1 00beMa BI/I6JI.I/IOTeKa 1HOK
TeJa 10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHa;I pabora «Ornpeaenenue
TUIOTHOCTH TBEPJIOTO TEJIa)
18 Permrenne 3agaud mo treMme "IlimoTHOCTE BerecTsa" Bubmaorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepUCTHKa B3aUMOJICHCTBUS TEI.
Cuia ynpyroctu. 3akoH ['yka
JlaboparopHast pabota «/3ydeHne 3aBUCUMOCTH
20 pactspkeHus (aedopmarim) NpyKuHbI OT
TIPHIIOKCHHOM CHITBD)
21 [[“IBnenue Tsarorenus. Cuiia TSXKECTH
o | ooy ook s el e G 10K
" https://m.edsoo.ru/ff0al778
23 Cuia TshKecTH Ha Apyrux riaHetax. Ousndeckue bubnuoteka [JOK
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bubnmnoreka [JOK
24 Msmepenue cun. JluramomeTp https://m.edS(])lo.ru/ff0a18cc
bubnuotexa [JOK
25 Bec Tena. Hewecomocts https://m.edsgn.ru/ff0a1778
26 CrnosxeHue IByX CUJI, HAIIPaBJICHHBIX MO OJHON bubnmnoreka [JOK
npsiMmoii. PaBHOIGHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 PeuieHHe 3aga4 no teme "PaBHOEUCTBYIOMIAS
CHUII
28 Cuia TpeHus U e€ BUABL. TpeHne B MPpUPOJIC U bubnuotexa [JOK
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TCXHHUKC

https://m.edsoo.ru/ff0alb9c

JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH

but6mmoreka [IOK

| o e oo o i oo
30 PemeHHe“ 3a7a4 Ha 9HpeILCJICHI/Ie
PaBHOJICHCTBYIONICH CHUJIIbI
31| (T pamacorve wsoGpamee oy, <G, Bumiorexa LIOK
(PaBHOCHCTBYIOMAT CHITy https://m.edsoo.ru/ff0alde0
KontponbHas paboTa nmo teMaM: «MexaHUIECKOE
32 JIBHIKCHHEY, «Macca, IJIOTHOCThY», «Bec Tenay,
«I"paduueckoe nzodbpakeHune cuin», «CHITbI»
33 JaBnenue. CriocoObl yMEHbBIICHUS M YBETHUCHUS bu6nunorexa [IOK
JIABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT bubmuorexa [IOK
00bEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaua maBneHust TBEPALIMU TEIAMU, bu6nuorexa [IOK
KUIKOCTSAMH 1 razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBrieHHE B )KUJIKOCTH U T'a3e, BEI3BAHHOE but6mmoreka [IOK
IEACTBUEM CUJIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4d no teme «/laBieHue B »KUJIKOCTH bu6nuorexa [IOK
u raze. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coobmarompuecs cocy ! https://m.edsg).ru/ff0a2970
39 I'mnpaBnuueckuii mpecc EH6H_HOTeKa LIOK
ttps://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopiiHeBOH )KUJIKOCTHBIN HACOC
a1 ATMocdepa 3eMu ¥ IPUYUHBI €€ bu6muoreka [JOK
CYIIECTBOBAHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHne bubmmorexa [IOK

https://m.edsoo.ru/ff0a2b5a
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43 N3mepenue armocheproro nasienus. Onpit Bu6muoteka [JOK
Toppuuesiu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuotexa [JOK
BBICOTBI HaJl YPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha Bu6muoteka [JOK
pas3IMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amayd mo reme " AtmocdepHoe
naBiieHue"
47 JleficTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B bubmnoreka IIOK
HUX TeJ0. ApXUMe0Ba CUIa https://m.edsoo.ru/ff0a3276
18 | maenmonsh o, nehoryome a 1610 Bummorexa LIOK
m > yrot ’ https://m.edsoo.ru/ff0a33fc
MIOTPYKEHHOE B )KHUJIKOCTh)»
o | Toepopnen e o e ez B LOK
. A https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIKOCTh YaCTH TeJla»
bubmuorexa [JOK
50 Hnapatue e https://m.edsoo.ru/ff0a3a96
JlaGoparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WIH KOHCTPYUPOBAHUE JIOAKHU U
onpeneneHue e€ rpy30mnoIbLEMHOCTH"
52 | Bosonmasamer, dllamrenc repme 10 BuGarorexa LIOK
Ayxor ’ P ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH 1 Ta30B»
53 Kontponbhas pabota no teme «/laBnenue
TBEPABIX T, KUAKOCTEH U Ta30B»
bu6nunorexa LIOK
>4 Mexameckas padota https://m.edsoo.ru/ff0a3f82
bubanoreka IJOK
55 MormsocTs. EARHUIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenopanue "PacyéT MOIIHOCTH,

30



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

pa3BUBaeMOM IIpH NoIbEME 1O JiecTHULE"

IIpocteie Mexanu3msl. Peryar. PaBHoBecue cuil

57 1
Ha pblyare

o | o S I ot | b5 | BiSmomok

patopras b A Y ' https://m.edsoo.ru/ff0a478e
paBHOBECHSI phluara»

59 Pemenue 3agaud no reme «Y clioBUSI paBHOBECHUS 1 but6mmoreka [IOK
pblyaray https://m.edsoo.ru/ff0a48a6
KoadduumenT mosne3noro neiicTBus MexaHU3Ma.

60 JlaGopaTtopHas padorta «M3mepenne KII] 1 0.5
HAKJIOHHOM TJIOCKOCTH)

61 Pemenue 3agau mo teme "Pabora, MOITHOCTb, 1 bubmnoreka IIOK
KITa" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sHeprusi. Kunernueckas u 1 bubnmnoreka [HOK
MOTCHIIMAIbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU 1 bubmorexa OK

P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME

64 "DKcnepuMeHTaNIbHOE OIpe/IeTIeHNE N3MEHEHUS 1 1
KMHETUYECKON U MOTEHIUAIbHON YHEPTUU TTPU
CKAaTBIBAHUHM TeJIa TI0 HAKJIOHHOMW TIJIOCKOCTH"

65 KonTponbnas padora no teme «Pabora u 1
MOIIHOCTb. DHEPTUs»

66 PezepHblil ypok. Pabota ¢ TekcTamu 1o teme 1 bu6muoreka [JOK
"MexaHHuecKoe JABHKeHUE" https://m.edsoo.ru/ff0adee6

67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bu6muoreka [JOK
"JlaBneHue TBEPIBIX TEJ, KUIKOCTEH 1 ra3oB" https://m.edsoo.ru/ff0a4ffe
PezepHblit ypok. PaGora ¢ TekcTamu 1o Teme

68 n n 1

Pa6ora. MonHocts. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KJIACC

N KoJinyecTBo 4acoB DJIeKTpoHHbIE U (POBBIE
n/m | TeMaypoka Beero Kontpoabubie | IlpakTnueckme | 00paszoBaTeJbHbIe
padoThbI padoTsI pecypcbl
P ) Bubmmorera LIOK
p https://m.edso0.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYJI 1
3 Mopenu TBEPOTO, JKUIKOTO M ra3000pa3HOTO 1 bu6nuorexa [IOK
COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHUE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIIECTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKOU
TEOPUH
5 Kpucrannuueckue u amopdHble Tena 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue 1 KanmUIsIpHOCTH. [ToBepXHOCTHOE 1 bubmuorexa [IOK
HATSDKEHHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclInpeHne U CKATHE 1 bubmorexa TTOK
P P https://m.edsoo.ru/ff0a5a26
5 Temnepatypa. CBsi3b TeMIIepaTypsl CO 1
CKOPOCTBIO TETUIOBOTO JIBHKCHUS YaCTHI]
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bu6muoreka [JOK
BHYTpPEHHEH SHEPruu https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
10 Braer Tenonepenasu 1 https://m.edsoo.ru/ff0a6412
VYpok-koudepennus "Ilpaktrueckoe bubnuoteka [JOK
11 N 1 1 _
HCIIOJIb30BAHUE TEIUIOBBIX CBOWMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
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MaTEepHaJIOB B IEJISAX dHEprocoOeperkeHus "

12 KonunuecTBo TemioTel. Y aenbHas TEMIOEMKOCTb bubmorexa HOK
s https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TemiooOMeH u bubnuotexa [JOK
TEIJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
1o | Teosropms pors Hccrzonanue s s 10K
. ,,p A https://m.edsoo.ru/ff0a6a98
ropsiaeid BOAbBI
Pacyer konmdecTBa TETIOTHI, HEOOXOAMMOTO
15 JUISL HarpeBaHUs TeJa U BBIIEISEMOTO UM MIPH
OXJIKICHUH
16 JlaboparopHas padota "OnpenerneHue yaenbHON bubmuorexa [IOK
TEIUIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTuMBa. Y IebHas TEII0Ta CTOPaHUs bubmorexa LIOK
P s P https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEPIEBAHUE KPUCTAIUINYECKHUX bubnmnoreka HOK
Tea. Y aenbHas TEIUIOoTa ILUIaBIEHUS https://m.edsoo.ru/ff0a71d2
JIaGoparophas pabota "OnpezneneHue yaeabHON bu6muoreka [JOK
19 " :
TEIUTOTHI TUIABJICHUS JIbJa https://m.edsoo.ru/ff0a72fe
bubanoreka LIOK
20 [TapooOpa3oBanue u KoHAeHCanus. Vicnapenue htts://m.edso0o.ru/f0a740c
1 | e S e e B 10K
ACHCALIH. patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EPHOT0 TaBICHUS
| Spmmmerm e epaamne s B 10K
peie https://m.edsoo.ru/ff0a7628
BO3yXa
23 Pemenue 3ana4 Ha onpesenieHne BIaKHOCTH
BO3yXa
24 [TpuHIMIIBI paOOTHI TEMJIOBBIX ABUTATENEH.

ITapoBast Typ6uHa. J/[Burarens BHyTpEeHHETO
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CrOpaHwUsI

KII/ TermoBoro nBurarens. Tennosbie

bubnunoreka LIOK

25 NS
JIBUTATEIIN M 3alMTa OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHsI U MTPEBPALCHHS SHEPTUHU B
TEIJIOBBIX MPOLIECcCax
[ToaroroBka K KOHTPOJILHOU paboTE MO TEME
27 "TCIIL'IJ'IOBBIC HBJ‘IeHI/IFII) I/ISMeHeFI){I/Ie arperaTHbIxX bubmorexa I[1OK
o . P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIeCTBa
Kontponbnas padota o teme "TermnoBbie
28 ;IBJIeTHpH;I I/I3M§H6HI/IC arperaTtHbIX COCTOSTHUI bubmorexa LIOK
T p https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 Dnektpuzanys Tel. [[Ba poja aIeKTprUIecKux
3aps0B
30 VYpok-uccnenoBanue "IneKkTpuszanus Tl
MHIYKIHMENW U IPU CONPUKOCHOBEHUH"
31 B3aumozeiicTBre 3apssKeHHBIX TEIl. 3aKOH bubmuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe mojie. HampspkeHHOCTD
32 KT queCKoro noJist. [T I/II)HIII/IH CYTIEPIIO3HUITHH bubmorexa LIOK
P - P yrep https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
33 Hocwurenu snexTpudeckux 3apsiaoB.
DneMeHTapHbIN 3apsa. CTpoeHue aroma
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnuoreka [JOK
COXPAHEHHUS ANEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOKCTB bubnmnoreka [JOK
AIIEKTPHUYCCKUX 3aPsI/IOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €r0
36 C H_ICZI;BOBEIHI/I}I I/IC’}SI‘{HI/IKH AIIEKTPUIECKOTO bubmorexa I[IOK
Y ' p https://m.edsoo.ru/ff0a95a4
TOKa
. bubnuotexa [JOK
37 JleicTBHSI 2JIEKTPUUECKOTO TOKA 1

https://m.edsoo.ru/ff0a96hb2
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VYpok-uccnenosanue "Jleiictue

38 AJIEKTPUYECCKOTO TIOJIS Ha MPOBOJHUKHU U 1
JURJIEKTPUKN"
39 DNEeKTPUYECKUM TOK B METAJLIaX, JKUJIKOCTAX U bubmmoreka [JOK
raszax https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKas 1enb U e€ COCTaBHbIE YaCTH
Cuia Toka. JlabopatopHas padora "M3mepenue bubnuotexa [JOK
41 " 0.5 _
U pEryJIMpOBaHHE CHJIIBI TOKA https://m.edsoo.ru/ff0a8bd6
.B .
o | oammees e bor o5 | Biomomalok
PaTopHai p P ' https://m.edsoo.ru/ff0a9el4
PETYJIMPOBAHKE HAITPSHKCHHUSI
CornpoTuBIICHHE POBOAHUKA. Y ACIBHOE bubmuorexa [IOK
43 _
COIPOTHBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTta "3aBUCUMOCTb
44 3JIEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT 1 bubmuorexa [IOK
€ro JIJTMHBI, TUIOIIA/IU TOIEPEUYHOr0 CCUCHUS U https://m.edsoo.ru/ff0aa738
Marepuaia"
3aBUCUMOCTb CHJIBI TOKA OT HaIpsiKeHUsI. 3aKOH bubmuoreka [JOK
45 _
Owma 7151 yyacTka 1enu https://m.edsoo.ru/ff0aad4a
JlaboparopHas pabdota "HccnenoBanue
16 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 1 bubnuotexa [JOK
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3nucTope”
47 [TocnenoBarenpHOE U MApaLICIBHOE
COETMHEHUS TIPOBOJIHUKOB
JlaGopatopHas padora "[IpoBepka mpaBusia
48 CJ'IO6)ZI6)HI/I(zlpHaH lzm?:Hmﬁ npz negcne lz)BaTeJ'IBHOM 1 bubmorexa [IOK
p p N 4 https://m.edsoo.ru/ff0aaa58
COCTMHEHHH JIBYX PE3UCTOPOB
JlaGopatopHas padora "[IpoBepka mpaBuiia s
Oopatopuast pado poBepia Ip a bubmuoreka [IOK
49 CHWJIBI TOKA TIPH MapaJICIbHOM COSIMHCHHUN 1

pe3uctopos”

https://m.edsoo.ru/ff0aadle
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50 Pemenue 3anay Ha npumeHeHue 3akoHa OMa aiis Bu6muoteka [JOK
Pa3IMYHOIrO COCAMHEHHS TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. but6mmoreka [IOK
3akon Jxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHas padota "Onpenenenue padbOTh 1 bubnunoreka LIOK
52 " 1 ]
MOIITHOCTH 3JIEKTPHYECKOr0 TOKA https://m.edsoo.ru/ff0ab3e0
DNEeKTpPUUYECKHE LIEMH U ITIOTPEOUTEN
53 DJIEKT pnquKOI?I 311{6 TUH B 611))1T Kopotkoe buGnuorexa LIOK
P p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka K KOHTPOJILHOM pabOTE MO TEME
54 "DrekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tela U bubmuoreka [IOK
ux B3auMogeiicteus. I1oCcTOSTHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYCCKUN TOK"
KonTponbhas padbora no teme "DneKkTpuueckue
3aps/ibl. 3apsKEHHBIE TeJla U UX bubnmnoreka [HOK
55 . o N )
B3aUMOICHCTBUS. [10CTOSIHHBIN JIEKTPUYCCKHUIt https://m.edsoo.ru/ff0abea8
TOK"
56 ITocTosTHHBIE MATHUTEI, X B3aMMOJIECHCTBHE
57 VYpok-uccnenosanue "M3yuenue noneu 1 bubnmnoreka [HOK
IMIOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe 1oJjie. MarauTHoe nosie 3eMnd U ero bubanoreka LIOK
58 )
3HAYEHHE JUTS KU3HU Ha 3eMIle https://m.edsoo.ru/ff0acOba
OmnpIT OpcTena. MarautTHoe nose
59 DIIEKT HEeCKI([)ro TOKa MarguTHoe 1mose Bubmorexa IIOK
P https://m.edsoo.ru/ff0acld?2
KaTYIIKH C TOKOM
I[IpuMeHeHNE 2IEKTPOMArHUTOB B TEXHUKE.
60 H£60 aTopHas a6(fTa "U3yueHne nefcTBus 0.5 Bubmorexa OK
PaTopHa p ya o N ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM
DNeKTPOABUTATEIH ITOCTOSTHHOTO TOKA.
61 Hcnons30Banue 2I€KTPOABUTATENIECH B bu6muoreka [JOK

TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHas padota "KoHcTpynpoBanue u

https://m.edsoo.ru/ff0ac86¢
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M3y4eHue paboThl JIEKTpOIBUTATEINS"
62 OmnpiTel Dapanes. 3aKOH AEKTPOMarHuTHOM 1
unaykiuu. [Ipasuio Jlenna
OnektporerepaTop. CriocoObl MOIyYeHUS
63 ANEKTPUUYECKON SHEPTUU. DIEKTPOCTAHIINU HA 1
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJBHOM paboTe MO Teme 1
"DJIeKTpUYECKUE U MATHUTHBIC SIBJICHUS"
65 KonTponbhas padbota no teme "DneKkTpuueckue 1 bubnmnorexka HOK
Y MarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHylit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bu6nuoreka [IOK
"TensoBsle sBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o TeMe 1 bubnmnoreka HOK
"ITOCTOSIHHBIN JICKTPHUYSCKUI TOK" https://m.edsoo.ru/ffO0acdc6
68 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o Teme 1
"MarnuTHbI€ SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 2 14.5
9 KUIACC
No KosniecTBo 4acos JJleKTpoHHbIe UG pPOBbIE
11/-11 Tema ypoxa Beero KoHTpoJsbHbIE IpakTuueckne | 00pasoBaTejbHbIE
padoThI padoThI pecypchbl
1 Mexanunyeckoe aBr>KeHne. MarepuanbHas 1
TOYKA
2 Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOrO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0ad19a
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HepaBHOMepHOE NPSMOIUHENHOE IBUKCHUE.

4 CpenHsisl 1 MTHOBEHHAsl CKOPOCTh
5 [IpsimonnHeiHOE PaBHOYCKOPEHHOE bubmuorexa [JOK
JBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb IpSIMOJIMHENHOTO
6 paBHOYCKOpEHHOro ABkeHus. ['papuk
CKOPOCTH
7| Jexopenun rens npy pasnoperopention BuGmorexa LIOK
JBIKEHUHU 110 HAKJIOHHOM TJIOCKOCTH" hitps://m.eds00.ru/ff0adb18
8 CBobonnoe nagenue ten. OnbiTel [anumes
9 | Hepmos  ancrors oopanen. Jcinian Bubmorexa LIOK
YIJIOBasi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 IleHTpOCTpEMUTENIEHOE YCKOPEHUE
11 [IepBeb1it 3ak0oH HproToHa. BekTop cuibl ﬁggi?/ﬁéezzigﬁlfmaefiﬂ
12 Bropoii 3akoH HeroToHa. PaBHonelcTByrOILIAsA bubnuoreka [IOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Hetotona. Cynepno3unus cui Eggi?ﬁgi%ii?ﬁlfmae%z
14 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHOB bubnuoreka [IOK
HeloToHa https://m.edsoo.ru/ff0aeb6c
15 Cua ynpyrocru. 3akon I'yxa Eggsﬁ?/()r;.eeﬁ;ic.)r};/fmecaz
16 Pemenue 3aau o teme «Cuiia ynpyrocTu»
17 JIaGoparopHas pabota «Omnpenenenue BI/I6J'I.I/IOTeKa [HOK
KECTKOCTH MPYIKHHBI» https://m.edsoo.ru/ff0aee28
bubnnorexka [JOK
18 | Cuwnatpemns s /im edso0 10738
19 Pemenue 3anay no teme «Cuia TpeHUs» bubnnorexa [JOK
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20 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
K03 PHUIMEHTAa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be

21 Pemrenue 3agaud mo teMe "3axonbsl HeroToHA. bu6mmoreka [IOK
Cuuia ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e

22 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTCHHS. Y CKOPEHHE CBOOOIHOIO I1aICHHSI https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBUKEHUE TEJI BOKPYT

23 rpaBuTanmoHHoro neHTpa (ConHeunas
cucrema). ["amakTuku"

24 Pemenue 3amau mo teme "Cuiia TSHKECTH U bu6mmoreka [IOK
3aKOH BCEMUPHOT'O TSATOTCHHS" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMuueckas ckopocTs. HeBecoMocThb bubnnorexa [HOK
U TIEPETPY3KH https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOYKH.

26 AbcomotHO TBEpAOE Teno. PaBHoBecue bubnnorexa [HOK
TBEPOIO TeJIa ¢ 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpAIICHUS

27 MowmenT cuisl. LeHTp TspkecTn

28 Pemenue 3agad mo reme "MOMEHT CHJIBI. bu6mmorexa [IOK
Ientp tsoxectn" https://m.edsoo.ru/ff0b02b4

29| "Moxammeckoe tmimernie. Beamorcicrane ubmiorera LIOK
o A ' 8 https://m.eds00.ru/ff0b0408

30 KonrtponsHas pabota no teme "MexaHudeckoe bubnuoreka [IOK
nBkenue. Bzanmoneiicreue e https://m.edsoo.ru/ffOb06ec

31| conpaennn mamyrsea. Yrpyroc n neynpyroe Bubmiorera LIOK

P . yibea. Spyr YHpyT https://m.edsoo.ru/ffOb07fa
B3aUMOJICHICTBHE
30 Pemenue 3ana4 no Teme "3aKOH COXpaHEHUS bubnnorexka [JOK

nMmmyibca'

https://m.edsoo.ru/ff0b096¢c
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Ypok-koH(pepeHus "PeakTuBHOE IBMKEHUE B

33 "
MIPHUPOJIC U TEXHUKE
bubnunoreka [HOK
34 Mexannueckasi paboTa U MOITHOCTh hitps://m.e dsé}).ru I6f0b0as4
35 PaboTa cuitbl TSXKECTH, CUIIBI YIPYTOCTH U bubmmorexa [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas paborta «Omnpenenenue padoThI
36 CHJIBI TPEHUS TIPH PAaBHOMEPHOM JIBH)KEHUHT
TeJa 10 TOPU30HTAIBLHON MTOBEPXHOCTH)
37 CBs13b oHEpruH U padboThl. [loTeHIInanbHas
JHEPTUs
38 Kunernueckas sneprus. Teopema o bubnuotexa [JOK
KHHETUYCCKOM SHEPTrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHCHUS SJHEPTUH B MEXaHUKE
40 JlaboparopHas padota «/3yuenue 3akoHa bubnnoreka [JOK
COXPaHCHHSI SHEPT U https://m.edsoo.ru/ffOb12fe
a1 KonebarenpbHoe ABMIKEHHUE U €TO bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue koneOaHus. BeiHyKIeHHBIC bubnmnoreka [JOK
kosieOanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuil U Ipy>KMHHbBIN MasiTHUKH
| Srsecomme Gomemoc ey Bnsorea 10K
rpy3a» https://m.edsoo.ru/ffOb197a
45 [IpeBpareHune SHePTUN NPU MEXAHHIECKUX
KoJe0aHusIX
o | THSonmonptom cOmersre aros Busmorea 101
MASTHIKAY https://m.edsoo.ru/ffOblaec
47 JIaGopartophas pabota «IIpoBepka bubnuorexa [IOK

HE3aBHCHMOCTH NepHoJia KosiebaHuii rpysa,

https://m.edsoo.ru/ff0b197a
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IMOABCUICHHOI'O K HUTHU, OT MACChI I'py3a»

Mexaunueckue BoaHBL. CBOWCTBA

bu6mmoreka [IOK
48 MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
HOMEpEUHbIE BOTHBI oA https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepeHnus "MexaHn4ecKue BOJTHBI B
TBEPAOM Teiie. CeiCMUYECKUE BOITHBI"
50 3Byk. Pacnipoctpanenue u orpakxeHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT 4acCTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC
53 Ypok-koHpepeHus "YabpTpa3ByK u bubnnoreka [JOK
uH(pa3BYK B PUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
bubnuotexa [JOK
54 "3akoHbI coxpaHeHusl. MexaHnueckue . 1
CONCOAMIA 1 BOHLL" https://m.edsoo.ru/ff0b25f0
Kontponbnas padota mo teme "3akoHbI
55 coxpaHeHus. MexaHndyeckue KoneOanus u
BOJIHBI"
56 DNEeKTPOMArHuTHOE ToJIe. DIEKTPOMArHUTHBIE bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa DJIEKTPOMAarHUTHBIX BOJH
Ypok-konpepennus "[kana
bu6nmoreka [{OK
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue httr6)8' / /(r)nee dsggoru I0b2fe6
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBA3M" — '
VYpok-uccnenosanue "M3ydeHne cBoicTB
bu6mmoreka [IOK
59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO 0 . orexa 110
MobOunpHOTO Tenedona" https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3a1au Ha onpeeneHue 4acToThl U
JUTHHBI AJIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarauTHas mpupoza ceeta. CKOpocTh bubnuotexa [JOK
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cBeta. BotHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. IIpsmonuneitnoe

bu6mmoreka [IOK

62 pacnpocTtpaneHnue cBera. 3atmeHus CoJHIa U hitps://m.eds0o.ru/ff0b3658
JlyHsl
o | S rmememn cnes S P B 1O
A p p https://m.edsoo.ru/ff0b38c4
CBeTa
64 [IpenomiieHue cBeTa. 3aKOH NPEIOMIICHUS bubmumoreka [IOK
cBeTa https://m.edsoo.ru/ff0b3aea
65 | Homomsaomarne momons mymenmiors buGworexa LIOK
YIP https://m.edsoo.ru/ffOb3c5c¢c
OTPaYKEHUS B ONITHYECKUX CBETOBOAAX
JlaGopaTopHas pabora "HccienoBanue
66 3aBUCHUMOCTH yIJia MPEJIOMIICHHS CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexiao"
Ypok-koHpepeHnus "Vicroap30BaHUE TOTHOTO
67 BHYTPEHHET0 OTPa’KEHHUS: CBETOBO/IBI,
OIITHKOBOJIOKOHHAS CBS3h"
bu6mmoreka [IOK
68 JInusel. OnTryeckast cuiia JIMH3EI https://m.eds00.ru/ff0b3f2c
69 ITocTpoenne n300pakeHUil B TUH3AX Eubmiorexa [JOK
p p https://m.edsoo.ru/ffOb444a
10 | Do ercm 1 oot ci BuGuorexa LIOK
Y D: " https://m.edso0.ru/ff0b4206
coOuparomen JTUH3bI
7 VYpok-koudepenius "OnTHYecKre TNH30BBIC bubmuotexa [JOK
npubops" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak onTryeckas cCUCTEMA. 3peHUE Eubmorexa LIOK
- 9P https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jlepexto 3penus. Kax
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COXPAHUTH 3peHue"

Paznoxenue 6enoro ceera B criekTp. ONBITHI

74 Herotona. CnoxeHnue crekTpalibHbIX [IBETOB bubmorexa LHOK
: p H ' https://m.edsoo.ru/ffOc0f4c
Jlucniepcus ceera
JlaboparopHast pabota "OnbITHI 11O
75 Pa3IOKEHHUIO OEJIOTO CBETA B CIICKTP H bubmuorexa [JOK
BOCIIPUSITHIO [[BETA IPEIAMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUU Yepe3 [IBETOBbIC PHIHTPHI"
76 Ypok-npakTukyM "BoiHOBBIE CBOMCTBA CBETA:
mucriepensi, narepdepennuns u qudpakuus'
77 OmneiTel Pe3epdopaa u ruranerapaast MOJICITh bubnuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynartel bopa. Moaens atoma bopa
79 Hcnyckanue 1 MOrJoeHNe CBeTa aTOMOM. bubnunoreka [JOK
KBanTbl. JIuHeiyareie CIeKTPBbI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyMm "HabnrogeHue criekTpoB bubnuorexa [JOK
ucnyckanus'" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoOrO siipa. HykionHas Moaens bubmorexa LHOK
P /1pa. TIYK ! https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE ipeBparienus. 30Tombl bubmorexa HOK
8 peBpatt ' https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: "PagnoakTuBHBIC bu6mmoreka [IOK
npeBpaneHus" https://m.edsoo.ru/ffOclb4da
85 Ilepuon nonypacnana
86 Ypok-koHpepenus "PagunoakTuBHbIC bubnmoreka [JOK
U3yYEeHUs B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 S nepHbie peakiy. 3aKOHbI COXpPaHEHUS bubnnorexka [JOK
3apsI0OBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3M aTOMHBIX sifiep. CBsi3b MacChl U bubnuorexa [JOK
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JHEPrUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ana4 o teme "SnepHsie peakiun”
90 Peaknuu cunresa u nenenus suaep. Mecrounuku bubmumorexa [IOK
sneprun CotHIa U 3BE3]1 https://m.edsoo.ru/ffOc1e88
Ypok-koHdepenus "SnepHas sHEpreTUKA.
91 JlercTBUA paguOAKTUBHBIX U3Iy4YEHUN Ha
JKHBBIC OPraHU3MBbI"
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeEMe
92 "DJIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DneKTpOMarHuTHHIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbhas padota no teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNeKTpOMarHuTHHIE BOJHBL. KBaHTOBBIC
SIBJICHUS "
94 [ToBTOpenue, o600menue. JlaboparopHsie bubnunoreka [JOK
paboThI 1o Kypcy "Bsanmonericteue e https://m.edsoo.ru/ff0c245a
95 Haoclfil&:ﬁ){eb?; ilj I?S:SCHTI;;I;I};IEG;I 62}11:1 T‘IO TeMe bubmorexa LHOK
, " 8 https://m.edso0.ru/ff0c2572
TenoBsle mporeccsl
[ToBTopenue, o6o0menue. Pemenue Bubmorexa [IOK
96 pacUeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe )
" o https://m.edsoo.ru/ff0c2a22
KII/I TennmoBbIx aBUTaTenen
97 Haoclfil&:ﬁ){eb?; ilj I?S:SCHTI;;I;I};IEG;I 62}11:1 T‘IO TeMe bubmorexa [TOK
}? " A https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
98 [ToBTOpenue, 0606menue. JJaboparopusie bubnnoreka [JOK
paboTsl o kypcy "CBeToBbIE sIBICHUS " https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. Pabora ¢ Tekctamu bu6mmoreka [JOK
110 TeMe "3aKOHbI COXpAaHEeHUs B MeXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600menue. Pabora ¢ TekcTamu bubmuoreka [JOK
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no teme "Kosebanus v BoaHBL"

https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, 0606menue. Pabora ¢ Tekctamu

bubmuorexa [JOK

101 o teme "CBeTOBbIE ABJICHUSA" 1 https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu
102 ; " 1
o Teme "KBanToBast u siepHas pusuka
OBIIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» ®usmnka, 7 xnacce/ [lepeimkun A.B., O0IIeCTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marensctBo «IIpocBemienne»

» ®uswnka, 8 knacce/ [lepeimkuna A.B., OOIECTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe oodmectBo «M3narenscTBo «IIpocBenienne»

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kimacce/ [lepeimkun U. M., I'yrauk E.
M., Banos A. U., IletpoBa M. A., AkuronepHoe o01iecTBo «M31arenbcTBo
«IIpocsemienne»

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET
bubnrnoreka L{IOK https://m.edsoo.ru/ff0c245a
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