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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢pusmke Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa30BaHus COCTABICHA Ha OCHOBE:!

-  @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BAaTENBbHOTO CTaHIApTa OCHOBHOTO OOIIEro
obpazoBanust Ne 287 ot 31 mas 2021r. (3apeructpupoBad B Munrocte PD 5 wmrons 2021r.,
peructpaunoHHelii  Ne 64101, ¢ wu3smenenusamu ot 17.08.2022 Ilpukaz MuHucrepcTa
npoceenieHust Poccutickoit @eneparuu ot 18.07.2022 Ne 568);

- ®denepalibHONM 00pa30BaTEIIBHONW IMPOrpaMMOl OCHOBHOro oOiiero odpasoBanus, (IIpuka3s
MunucrepcTsa npocenierus: Poccuiickoit @enepamuu ot 18.05.2023 Ne 370 «O6 yTBepKaeHUN
denepanbHOl  00pa3oBaTENIbHONM  MPOrpaMMBI  OCHOBHOTO  oOmiero  oOpa3oBaHwms'"»
(3apeructpupoBan 12.07.2023 Ne 74223));

- OenepaibHOl pabodeii mporpaMMsl o yueOHoMy mnpeamery «Pusnka» (6a30BbIil YpOBEHD),

a Takke c yuétoMm enepanbHOi paboueil mporpammbl BocnuTaHus W Konuenuuu
npenoiaBaHust yueOHoro npenmera «Puznkay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarOMIMXCsl W OpraHM3alui0 HM3y4eHUs (U3MKA Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTeCTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMUsL.

[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojiam
oOyueHus (o KjaccaMm), IpeajaraeT IMPUMEPHYIO I10CJIE0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJECpXKaHUS M Y4YETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma o ¢usuke pazpaboTaHa C LENTbI0 OKa3aHHUs METOANYECKON TOMOIIU YIUTETIO
B CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pr3MUEecKre 3aKOHBI JIeKAaT B OCHOBE IMPOIECCOB M SBJICHUH, N3y4aeMbIX XUMHEH,
O6uonoruel, actpoHoMueil 1 ¢pu3nUeckoil reorpadueli, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MpeNoCTaBisieT HauOojee siCHble OOpas3ipl MPUMEHEHHMs] HAay4dHOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEeHUsI JOCTOBEPHBIX 3HAHUM O MHUpE.

OpnHa u3 rNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUs B CTPYKType oOuiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIUMHI €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!

® HAy4YHO OOBSACHSATH SIBICHUS;

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® UHTEPHPETHPOBATh JaHHBbIE W MCIIOJIB30BaTh HAay4HBIE J0KA3aTEeNbCTBA IS
IIOJIy4EHUS BBIBOJIOB.

[lenn u3yuyeHus (UMK Ha YPOBHE OCHOBHOI'O OOIIET0 OOpa30BaHUS OMNpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickonn denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus GpU3NKH:

e npuoOpeTeHHe HHTepeca M CTpeMJICHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
® Dpa3BUTHE IMIPEJICTaBIEHUH O HAayyHOM MeTOojie TO3HaHUs U (opMupoBaHHe
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;



e (QopmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa H3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHUE TPEACTABICHUN O poyd (PU3UKHU AJIsT Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTH;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oynaymielt mnpodeccuoHanbHOMN
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOArOTOBKA K JalibHEHIIeMY 00yYEHHIO B 3TOM
HalpaBJICHUH.

JlocTuxkeHne S3TUX Ieliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3aa4:

e npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e mnpuoOpeTeHHe YMEHUH ONUCBHIBATH M  OOBSACHATH (PUIWYECKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyUYEHHBIX 3HAHUM;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C HCIOJIb30BAHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMEHUW HAOMIOAaTh MPHUPOJHBIC SBICHUS W  BBIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEAOBAaHUS C HCIOJIb30BAHHEM
U3MEPUTEIIEHBIX TPHOOPOB;

e ocBoecHHE MNPUEMOB PabOThl ¢ HHPOpMAIUEl (U3MUECKOTO COJEP)KAaHUS, BKIHOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX MJOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO cO cdepamu IpodhecCHOHATHLHON AESITeNbHOCTH, CBI3aHHBIMU C (U3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3UUECKOI HAYKH.

Ha m3yuenue ¢usuku (6a30BBI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gusnke nepeyeHsb J1adopaTOpHbIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMs J1a0OpaTOpHBIX paboT U
OTBITOB C YUETOM MHIUBUIYaJIbHBIX OCOOCHHOCTEN 00Y4arOIINXCs, CIIUCKA SKCTIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa o (hU3HKe.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u eé posb B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. Ousnyeckue ABICHUA: MEXAHUYECKUE,
TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. W3mepenue ¢usznueckux BenuuuH. Pusnueckue MNpudOpHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢u3uka m npyrue ecrecTBEHHblE HayKu H3ydaroT npupoay. EcTecTBeHHO-Hay4dHBIN
METO/ TMO3HaHMA: HaOIIOJeHHE, IOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBHKEHHE THUIIOTE3,
HKCIIEPUMEHT M0 TMPOBEpKE THMOTe3, OOBsICHEHHEe HabmogaeMoro sBieHus. OmnucaHue
(bu3nUeCKUX SBJICHHUI C TTOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.

2. Owusuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

npubOpoM.

Jlabopamopnwvie pabomot u onvimol.



Omnpenenenue 1MEeHbI JeICHUs KAl H3MEPUTETHLHOTO MPHOopa.
N3MepeHne paccTosTHUM.
N3mepenue 06bEMa KUIKOCTH U TBEPAOTO TEA.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenne TtemrepaTypbl MNpU TMOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEMIIEpaTyphl.
6. IlpoBemenue wuccineqOBaHUS O TPOBEPKE THIIOTE3BI: JAIBHOCTh MOJETA IIApHKa,
MYIEHHOTO TOPU30HTAIILHO, TeM 00JIbIlIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOCHHMH BellecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJIbl, MX pasMepbl. ONBITHI, JO0Ka3bIBAKOLINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBrxenune uactuin BeniecTBa. CBS3b CKOPOCTH JBWXKEHHUS YacTUL C TEMIIEpaTypoOM.
BbpoynoBckoe nBmxkeHue, auddys3us. B3zanmopelicTBHe dYaCTHI[ BEIIECTBA: MPHUTSIKCHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSL ~BELIECTBA: CTPOEGHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTamnuyeckux) Teia. B3auMOCBsS3b MEXIY CBOICTBAMHM BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHnue 6pOyHOBCKOTO JIBHXKEHUSI.

2. HaGnmronenue nuddy3un.

3. HaOmionenue siBIeHUM, OOBACHSIIONIMXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHUIL

BELIECTBA.

Jlabopamopnwsie pabomot u onvimel.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UcIoyib3oBanueM (hoTorpaduwii).

2. OmbIThl IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmbITHI 10 0OHAPYKEHUIO ACHCTBHS CHUII MOJICKYJISIPHOTO MPUTSKEHHSL.

Paznen 3. /IBu:keHHe U B3aUMO/IeilicTBHE TeJl.

Mexanuueckoe JBUKeHHe. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBM>KEHUH. Pacu€r myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpPIUHU. B3aummoneicTBHEe TeNl Kak MNpPUYMHA W3MEHEHUS
CKOpPOCTH JBW)KEHMs Tel. Macca kak Mepa umHepTHoctH Tena. IlnotHocts BemiectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElECTBaA.

Cwia Kak XapakTepucThka B3aumojencTBus Tten. Cuna ymnpyroctd U 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOLIBIO JMHAMOMETpa. SIBieHue TAroTeHus U cuia Tsbkectu. Cuna
TSKECTU Ha JIpyrux IiaHerax. Bec tenma. HeBecomocth. CrioxkeHue cuil, HampaBI€HHBIX IO
onHOI npsimoiil. PaBHozelicTBytomas cuit. Cuna TpeHus. TpeHHue CKOJBbKEHUS U TPEHHUE MOKOSI.
Tpenue B mpupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHu4eckoro JBUKEHHs Tena.

H3mepeHne ckopocTu NpSIMOIMHEHMHOTO ABHKEHUSI.

Habmronenue sSiBJIeHMS] HHEPITUH.

Habmoienue n3MeHeHus: CKOpocTH MU B3aUMOJICHCTBUH TETI.

CpaBHeHHE Macc MO B3aUMOJEIHCTBHUIO TEJl.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.

ﬂaﬁopamopubte padomul u onvimol.

1. OmpeneneHrie CKOpPOCTH PAaBHOMEPHOTO ABMXKEHMsS (IIapUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).

2. OmnpeneneHne cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WIIM IIapuKa MO0 HAKIOHHOM
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
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4. OmnbITl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh PACTSDKEHUS (IedopMaIiui) MpYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHHS OT Beca Teja U
XapakTepa COIPUKACAIOLIUXCS TOBEPXHOCTEM.

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

Jasnenue. CriocoObl yMEHbBIICHUS U YBETUYEHUA JaBieHus. /{aBienue raza. 3aBUCUMOCTD
JaBJICHUS Tra3a oT 00béMa, Temmeparypsl. [lepenada naBieHust TBEPIBIMU TEIAMH, KHUIKOCTSIMU
u razamu. 3akoH llackans. ITHeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH AABIECHUS KUAKOCTH OT
ryOunsl.  ['mapocratmueckuii  mapagokc. CooOmarommecss  cocynabl.  ['mapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3TYLIHOMN
o6omoukn 3emiu. OnbiTr Toppuyennu. M3mepenue aTtmMochepHOro naBlieHHs. 3aBUCHUMOCTH
aTMOC(EepHOro JaBJICHHS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(epHOro JaBiIeHHUS.

JleiicTBHE )XUIKOCTH U ra3a Ha NOrpyXEHHOE B HUX TeJo. BelTankuparonas (apxuMe10Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS T'a3a OT TEMIIEPaTyphl.

Ilepenaya naBineHUs KUIKOCTBIO U Fa30M.
CooOmaromuecs cocyabl.
I'mppaBinyeckuii mpecc.
[TposiBnenue neicTBust aTMOC(HEpHOro JaBICHHUS.
3aBUCHUMOCTh BBITAIKUBAIOLIEH CHIBl OT 00bEMa MOrpY)KEHHOM dYacTH Tella MU
IJIOTHOCTHU KUIAKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM XKUJIKOCTH.
8. VYcnoBue miaBaHus TeJN: IUIaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJA U KUJKOCTH.

Jlabopamopnwvie pabomot u onvimel.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE€ OT 00BbEMa MOTPYKEHHOU B KUIKOCTH

4acTH TeJa.

2. OrmpeneneHue BBITATKWBAIONICH CHIIBI, JEHCTBYIOIIEH HaA TeENIO, MOTPYXEHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOIIEW Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIEH CHIIBI, TEHCTBYIOLIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YacTU Teja U OT IJIOTHOCTH
KUJKOCTH.

5. KoHncTtpynpoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOJKU M OIpenesieHue eé
Ipy30II0ABEMHOCTH.

Pa3nes S. PaboTa m MOIIHOCTB. JHEprus.

Mexanunueckas padoTta. MoIHOCTb.

[IpocTble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBHiio paBHOBECHS
pbiyara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXAHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHeTmyeckas W mNoTeHUHaIbHas »Heprus. lIpeBpainenne
OJIHOTO BUJIa MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXPAaHEHUs PHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimol.

1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS MpPU PABHOMEPHOM JBIKEHMM Teja IO

TOPU30HTAIILHON TOBEPXHOCTH.
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2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. Wsmepenwne KIIJ] HakTOHHON MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTUH.
8 KVIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OcHOBHBIE 10JIOKEHUS MOJIEKYJISIPHO--KUHETUUYECKON TEOpUU CTpOeHUs BeulecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIEC IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BenlecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra3oB, )KUIKOCTEH M TBEPIBIX TN HA OCHOBE TIOJIOKEHUH
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CMaunBaHWEe M KalWULIpHbIE sBIeHUsA. TeruoBoe
pacUIMpEeHHe U CXKaTHE.

Temmneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YacTHLL.
Buyrpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEW JHEpruu: Terionepenada u
coBepleHre paboThl. Bupl Terionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, H3ITYyYCHHUE.

KonuyecTBOo TemnoTel. YaenpHas TEIJIOEMKOCTh BEIIECTBA. TEMI000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIIECTB. YJelbHas TemioTa rasieHusa. [lapooOpasoBanue u konueHcauus. Mcmapenue.
Kunenue. YnaenbHas Ttemiota mnapooOpa3oBaHHUs. 3aBUCUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOro JaBJICHHS.

BnaxuocTs Bo3ayxa.

DHeprus TOIIUBa. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnumner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermmoBbie
JIBUTATENIH U 3aIIATA OKPYXKAIOIIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUH B TEIUIOBBIX IPOLECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddysum.

Habmroienue siBieHi cMauMBaHUsI U KAMWJUTSIPHBIX SIBICHU.

Hab6mronenue TeniaoBoro pacumpeHus Tel.

V3meHeHne HaBlieHus Ta3a Mpyu U3MEHEHUHN 00bEMa U HarpeBaHUH WIIH OXJIAXKICHHUH.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buns! Teruionepenayn.

Oxnaxx/IeHre Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.

10 CpaBHeHuE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.

11. HabnroieHre KUTIEHUS.

12. HalGuroieHre TIOCTOSTHCTBA TEMITepaTyphl TIPH TIIABJICHUU.

13. Mopenu TEIIOBEIX ABUTATENEN.

Jlabopamopnuvie padbomot u onvimol.

OnBITH MO OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSKEHHUSL.

OMBITHI 11O BHIPANIMBAHUIO KPHUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

OnbITH IO HAOTIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.

Ornpenenenne 1aBieHUs BO3AyXa B OAJJIOHE IINPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u

HarpeBaHUs WIH OXJTKICHHUS.

6. IlpoBepka THUIMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJIUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

7. HaGnronenue u3MeHEHHs] BHYTPEHHEH DHEPTHH Tella B pe3ysbTare TEIUIoNepenadn 1
paboOTHI BHENTHUX CHIL.

CoNoOARWNE

agbrwbnE



8. MHccnenoBanue sBICHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOBI.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIIOOOMEHE ¢
HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Ompenenenuie yaeabHOM TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue rpoiiecca UCHapECHHUS.

12. OmnpeneneHuie OTHOCUTENBHON BIKHOCTH BO3TyXa.

13. Onpenenenue yaenbsHON TEIUIOTHI ITABICHUS JIbA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. J[Ba poja aJeKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aMMOJEWUCTBUS 3apSKEHHBIX TEl OT BEIWYHHBI
3apsi/IOB U PACCTOSIHUS MEXKTY TEIAMH).

Onekrpuueckoe mnose. Hanpsx€HHoCTh 3nekTpuueckoro noss. [lpunnun cyneprno3unuu
IIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM 3ieKkTpudeckuil 3apsia. CtpoeHue
aTtoMa. [IpoBOTHUKM U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYEeCKU TOK. YCJIOBUS CYIIECTBOBAHUSA AIIEKTPUYECKOIO TOKa. VICTOUHUKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
ONEeKTpUYECKU TOK B )KUIKOCTAX U ra3ax.

Onekrpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTuBIEHHE
IPOBOJHMKA. Y/IeJIbHOE CONPOTUBJIECHUE BemiectBa. 3akoH Oma Uid  ydacTka IeMu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHHE TPOBOJHUKOB.

Paborta u MOLTHOCTB MEKTpUUECKOTo ToKa. 3akoH J[xoyms—JIeHna. DnexTpuueckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKON 3HEpruH B ObITy. KOpoTKOE 3aMBIKaHUeE.

[ToctossHHbIE MarHuTHL. B3anMopelicTBUE MOCTOSHHBIX MAarHuTOB. MarHuTHoOe IIOJe.
MarunuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS ’Ku3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe mosie
AIEKTPUUYECKOT0 TOKa. [IpuMeHeHne 371eKTpOMarHuToB B TeXHUKE. J[efiCTBHE MarHUTHOTO IOJIS
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcnonbp3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apages. SIBneHue  anekTpomMarHuTHOM  uwHAykuuu. IlpaBuno  JleHna.
OnextporeHeparop. CnocoObl MOMYyYEHMs HJIEKTPUUECKOM HHEpruu. OJEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnexktpuzanus Te.

JIBa poza EeKTpUYECKUX 3apsA10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

OneKTpocTaTU4ecKast UHIYKIIHS.

3aKOH COXpaHEHMsI dJIEKTPUUECKUX 3apsIIOB.

[TpOBOAHMKH U TUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

0. DiekTpuUecKuil TOK B )KUIKOCTH.

11. T'a30BbIH pa3psi.

12. I3mepenue cuibl TOKa aMIIEPMETPOM.

13. M3mMepeHue 2IeKTPUIECKOT0 HAMPSHKEHHS BOJIBTMETPOM.

14. Peocrat 1 Mara3uH CONpOTHUBICHUH.

15. BzanmoielicTBIE MOCTOSIHHBIX MAarHUTOB.

16. MozgenupoBaHre HEBO3MOKHOCTH Pa3JIEIEHUs MOJIFOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE 1oJie TOKa. DJIIEKTPOMArHuT.

BOoNoO O RWN



20. JleficTBME MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM.

21. DneKkTpoABUTATEINb MOCTOSTHHOTO TOKA.

22. UccnenoBanue SIBICHUS JIEKTPOMArHUTHON MHYKIIHH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTH HAIpaBJICHHUS] UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOZHUKHOBEHUSI.

25. DnekTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

OnbITH IO HAOJTFOICHUIO JICKTPU3AIIUH TEJ WHAYKIIUECH U TIPU CONPUKOCHOBCHHH.

HccnenoBanue ASWCTBUS SJICKTPUIECKOTO MOJIS HA TPOBOJAHUKU U TUIIICKTPUKH.

COopxka u mpoBepka paboThl AIEKTPUIECKOM HENH MOCTOSHHOTO TOKA.

W3mMepenue U peryImpoBaHue CUJIbI TOKA.

W3mepeHue u peryimpoBaHue HAMTPSKECHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIIYLIETO Yepe3 PE3UCTOp, OT COMPOTUBIICHHUS

pe3uCTOpa M HANPSHKEHHS Ha PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOIIME 3aBUCHMOCTb  JJIEKTPHUUYECKOTO  COMPOTHUBIICHUS
NIPOBOJTHUKA OT €TI0 JUTHHBI, IUIOMIA I ITOIIEPEYHOr0 CCUSHHS U MaTepHara.

8. IlpoBepka mpaBuia CIOXKCHHS HANPSHKCHUH TIPU TIOCIEAOBATEILHOM COCAMHEHUH
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CHIIBI TOKA MPH NMAPAJUICITEHOM COCTUHEHUN PE3UCTOPOB.

10. Omnpenenenuie pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.

12. VccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKY, OT HAIpPsIKCHHUS
Ha HEu.

13. Omnpenenenne KI1J[ narpeBarens.

14. VccnenoBanne MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15. I3yueHre MAarHUTHOTO TIOJS MOCTOSIHHBIX MArHUTOB TpU WX OOBCIUHCHUU U
pa3aeneHnu.

16. MccnenoBanue ACUCTBUS SJICKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, IEMOHCTPHUPYIOLIHE 3aBUCUMOCTD CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.

18. M3yuenne AelicTBUS MArHUTHOTO TTOJISt HA TPOBOTHHUK C TOKOM.

19. KonctpynpoBaHue 1 u3ydeHue paboTsl 3JIEKTPOIBUTATENSL.

20. Uzmepenne KI1J] anexTpoaBUraTenbHON YCTAHOBKH.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
W3MEHEHHM 3HAYEeHUS M HATPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KUIACC

I

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanunueckoe aBmkeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO [JBIKEHHs. PaBHOMEpHOe IpsMOIMHENHOE nABMXKeHHE. HepaBHOMepHOE
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MTHOBEHHAs CKOPOCTh Tella P HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mipsiMoninHelHOe BkeHne. CBoOoaHoe manenne. OnbIThI
lNanunes.

PaBHOMepHOE nBMXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH HeroTtona. Tperuit 3akoH Herorona. IlpuHimn
CYNEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CUila TPEHUS CKOJbKEHHUS, Cujia TPEeHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TSTOTCHUS. Y CKOpPEHHE CBOOOIHOTO TaJCHUS.
JBmwxenue mmianetr Bokpyr Connua. IlepBas kocmuueckasi ckopoctb. HeBecomocth u
neperpy3KH.

PaBHOBecue maTtepuanbHON ToOUukH. AGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEIUIEHHON OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenune umnyinbsca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MomHOCTb. Pabota cun Tsxkectu, ynpyroct, TpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&SI OHEpIruda TCJIa, MOAHATOrO HaJd MOBCPXHOCTHIO 3CMIIM.

[ToreHmanbHas sHeprus cxartoil npyxunbl. Kunernueckas sneprusi. Teopema 0 KHHETHYECKOM
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HalmroneHne MEXaHUYECKOTO IBUYKEHUS Tela OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE IyTE€Hd U TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tella OTHOCUTEIIbHO
Pa3HBIX TEJl OTCUYETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIUHEHHOTO JBUKECHHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HaOnronenue IBHKEHUS TeJa MO OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCHTEIFHO KaOuHeTa PU3UKU.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl TeJIa U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HalOmronenue paBeHCTBa CUJI IPU B3aUMOACHCTBUH TE.

9. H3meHnenwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. [Tepenaya umiynbca Mpu B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHeHue UMIyibca MpU HEYIPYroM B3aUMOACHCTBUH.

13. Coxpanenue UMIysbca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHre peakKTUBHOTO JIBUKCHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUU MPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHnue MeXaHUYECKOM 3HEPTUH MTPH JBIXKEHUH TeJla MO/ IeHCTBUEM NPY>KUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpyupoBaHME TpakTa Al pa3roHa M JalbHEHIIEro paBHOMEPHOIO JBMXKEHUS
[IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTU CKOJBXKEHHUS OpycKa WM JBHXKEHHs IapHUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHue yCKOpPEHUs Telda NPU PAaBHOYCKOPEHHOM [JBM)KEHUHM 10 HAKJIOHHOMN
MJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JIBUXKEHUHU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka THMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBWKEHHH O€3 HadalbHON
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHIBI HOPMAaJbHOTO
JIaBJICHMSL.

7. Omnpenenenne kKodpPuIMEeHTa TPEHUS CKOTBKCHHUS.

8. Omnpenenenue KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOTBl CHJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHUH Tella 10
TOPU30HTAILHOM TOBEPXHOCTH.

10. OmpenenieHrie  pabOTHI CHIIBI YIPYTOCTH TPH TMOABEME Tpy3a C HCIIOJIb30BAHUEM
HETOABMKHOTO U TMOABHKHOTO OJIOKOB.

11. V3ydenne 3akoHa COXpAHEHUS SHEPTHH.



Pa3nesn 9. Mexanndeckue Koy1e0aHUs M BOJIHBI.

KonebGarenbnoe nBmkenune. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWIA: TMEpUO, 4YacToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle koneOanus. Pezonanc. MexaHnyeckre BOJHBI.
CaoiicTBa MexaHndeckux BouiH. [IpononbHbIe U monepeyHbie BOJHbL. JlJTMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

Habmroienue xose6anuii Tei noj 1eHCTBUEM CHUIIbI TSYKECTH U CUIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmroienue BeIHYKIEHHBIX KOJIeOaHUM U pe30HaHca.

Pacrnipoctpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HA MOJIENHN).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlaﬁopamopnbte pabomot u onvimeol.

1. Omnpenenenue yacTOThl U EpUOAA KOJEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U MEpHOJa KOoJIeOaHUN MPY>KMHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH TepHOJa KoJeOaHUIl TMOIBEIICHHOTO K HUTH TPy3a OT

JUTUHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH IepHoja KojeOaHUM MPYKUHHOTO MasTHUKA OT Macchl

rpysa.

5. IlpoBepka He3aBUCHUMOCTH NEpHOAa KOJEOAHWW Ipy3a, MOJBEHIEHHOIO K HUTH, OT

Macchl Tpy3a.
6. OnbITel, JEMOHCTPUPYIOIIME 3aBHCUMOCTh IE€pHOAa KOJeOAaHWH TMPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHUs: CBOOOIHOTO MaleHUs.

Pa3zpnen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTpOMarHUTHOE TMoJie. DJEKTPOMarHuTHble BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUe 2JEKTPOMAarHUTHBIX BOJIH AJII COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.

Hemoncmpayuu.

1. CsoiicTBa 31€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBa CBETA.

Jlabopamopuvie padomol u onvimel.

1. W3yyeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MOMOUIbI0 MOOUIBHOIO TenedoHa.

Pa3nes 11. CBeToBbIC sIBJICHUS.

JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakKeHHUs CBETA.

[Tpenominienue cBera. 3akoH npeomiieHus cBeta. [lolHOe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPA)KEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nyweil B nuH3e. Ontuueckas cucrema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.

Pasnosxenune 6enoro cera B ciekTp. OnbiTel HhtoToHA. Cli0’keHue CIeKTpaibHBIX 1IBETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. TlpsMonuHeiHOe pacpoCTpaHEHHE CBETA.

2. OtpaxeHue cBera.

3. Tlomyuenue n3o0paxeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. TlpenomneHue cBera.

ouawNE



OnTuyeckuii CBETOBO.

Xon tydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yenne n300paxeHuit C MOMOIIBIO JHH3.

[Tpuniun aeiictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.

1O Mozens riiasa.

11. Paznoxxenue OEIoro CBETa B CIIEKTP.

12. Tlony4eHue Oenoro cBera npu CIOKEHUU CBETA PA3HBIX L[BETOB.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KE€HUs CBETOBOTI'O JIydya OT yIjla MajeHus.

2. HzyueHue xapakTEpUCTHK U300paXeHUs MpEAMETa B IIIOCKOM 3epKajie.

3. MHccnenoBanue 3aBUCUMOCTH yIJia MPEIOMIICHHSI CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yeHnue n300pakeHUIA ¢ TTOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMPATOIEH TUH3BI.
OnbITHI IO PA3JIOKEHUIO OENIOr0 CBETA B CHEKTP.

OnpITEl IO BOCTIPHSTHIO I[BETA MPEIMETOB NPU HX HAONIONECHHH Yepe3 IIBETOBBIC
(UITBTPBI.

Pa3nes 12. KBaHTOBBIE SIBJICHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaenb atoMa bopa. Mcenyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, Oera- M ramma-usznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaagnoaktuBHble mpeBpameHus. Ilepuon
II0JIypacnasa aTOMHBIX sJIEp.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHBIX saep. CBsa3p macchl W dHepruu. Peakumm cuHte3a u geneHus suaep. Mcrounuku
sHeprun CosHIA U 3BE3 .

SAnepnas sHepreruka. JleiicTBUs paaOaKTUBHBIX U3JIyYEHUH Ha )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHeKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.

CrnieKTpbl pa3IMyHbIX T'a30B.

CnexTp Boaopo/a.

Habmonenue tpekoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIOUINX U3ITy4EHU.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

.]Iaﬁopamopubte padomol u onvimol.

1. HalGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TY4YECHHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YaCTHUIBl 10 TOPMO3HOMY NyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHa.

IToBTOpHTEIBLHO-00001IAKOIIINIH MOYTb.

[ToBTOpUTENBHO--0000IIAOIIMKA  MOAYJIb TpEAHAa3HAYeH I CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO CO/IEP KaHMSI U OIbITA IEATEIbHOCTH, MPUOOPETEHHOTO MPU U3yYEHUN
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke st 00yJarommxcs, BBIOPABIINX 3TOT YU€OHBIH MpeIMeT.

IIpy w3ydyeHMM JAHHOTO MOJYJS pPEAIU3YIOTCI M CHUCTEMAaTU3HPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecnedyuBaeTcs JOCTHXKEHUE TPEIMETHBIX U
METaINpeIMETHBIX IIAHUPYEMBIX pe3yibTaToOB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAay4YHas
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB HCCIIEOBAHUS SIBICHUNW MPHUPOABI U TEXHUKH,
OBJIQJICHUE YMEHMUSAMHU OOBIACHATh (PU3MUECKUE SBICHHS, NPUMEHsS IOJyYeHHbIE 3HAHUSA,
pelaTh 3a7a4ud, B TOM YHCJie KaYeCTBEHHbIE M SKCIIEPUMEHTAIbHBIE.
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[TpyHIMNIMATBHO NEATEIbHOCTHBIA XapakTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
YTO 00Y4arOLUeCcs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:
Ha OCHOBE IOJIYYCHHBIX 3HAHUN PACMO3HABATh U HAYYHO OOBSCHATH (PU3MUECKUE SIBICHUS
B OKpY’Karollei Ipupo/ie U MOBCEIHEBHON )KU3HU;
UCIIOJIb30BaTh HAYYHBIE METO/bI UCCIENOBaHUS (U3UUECKUX SBICHUH, B TOM YHCIE IS
IPOBEPKU I'MIIOTE3 U MOIY4YEHUS TEOPETHUECKUX BBIBOJIOB;
OOBSICHATH HAay4HBIE OCHOBHI Hamboyiee BAXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOIHH,
HalpuMmep, MPAKTHUYECKOI0 HCIOJIb30BaHUS PA3JIMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha
JTOCTHIKEHUE THYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTebHBIX PE3yIbTATOB.
B pesynprate wusyuyenuss (U3MKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Y

oOyuJaromerocst 0yayT c(hOpMUPOBAHBI CIISAYIOIINE JIMYHOCTHBIE PE3YJIbTAThI B YACTH:

1) maTprMoTU4YeCcKOro BOCIIUTAHUS:

® TMPOSIBJICHWE MHTEpPEca K MCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOW (DHU3HUYECKOM
HayKU;

® [IEHHOCTHOE OTHOILIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(PHU3UKOB;

2) rpa:kKIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUA:

® TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHUU OOIIECTBEHHO 3HAUYMMBIX M STHYECKHX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

® OCO3HAHHME BAYKHOCTH MOPAIBHO--3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) 3cTeTH4YEeCKOro BOCTIMTAHUS:

® BOCHPHATHE SCTETHUYECKUX KayecTB (U3NYECKON HAyKu: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

® OCO3HAHHME LEHHOCTU (HM3MUECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa TMO3HaHHsS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BaXKHEUILIEN COCTABIISIOLIEN KYJIBTYpPHI;

® Ppa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, MHTEPECA K UCCIEA0BATEIbCKON IeITeTbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS M IMOIMOHAIBHOIO 0J1ar0NOJTy M :

® OCO3HaHHe IIEeHHOCTH 0e30macHOro o0pasza KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BOKHOCTH TPaBUJI O€30IIaCHOTO TTOBEACHUS HAa TPAHCIIOPTE, HA OPOTaX, C MIEKTPUIECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

e chOpMHPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OIMUOKY M TAKOTO ke
MpaBa y IPyroro 4eJI0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

® AaKTHMBHOE YyYacTHE B PEIICHUH MPAKTUYECKUX 3a/1ad (B paMKaxX CeMbH, 00pa30BaTeIbHOMN
OpraHu3alyH, TOpOoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANPaBICHHOCTH,
TpeOYIOMIMX B TOM YHCIE U PU3NIECKUX 3HAHUM;

® HMHTEPEC K MPAKTHICCKOMY U3yUCHUIO TIPOo(deccHii, CBI3aHHBIX C (PUBUKOI;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

® OpHUEHTalMs Ha MpUMEHEeHHe (UINYECKUX 3HAHUU s pelleHdsl 3anad B objacTu
OKpY’Kalollled Cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKH HUX BO3MOKHBIX MOCIEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

® 0CO3HaHHE MI0OATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel WX PeIIeHHUS,

8) ajanTannu K N3MEHSKIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:



® TOTPeOHOCTH BO B3aMMOJEHCTBMM TIPU BBIIOJHEHUU MCCIEJOBAHUH U TPOEKTOB
(bu3n4ecKoil HalpPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM APYTHX;

® TIOBBIIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEATEIIbHOCTD;

e 10TpeOHOCT, B (POPMUPOBAHMM HOBBIX 3HAHHH, B TOM 4ucie (GOpMyTupOBaTH HJEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

® 0OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001aCTH (PU3MKH;

® I[UIAHMPOBAHUE CBOETO Pa3BUTHUS B IPHOOPETEHUN HOBBIX (U3NYECKUX 3HAHUM;

® CTpeMJIEHUE aHAIM3UPOBATh U BBIABIIATH B3aMMOCBSI3U IPUPOAbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® OIICHKAa CBOMX JEHUCTBHM C Y4ETOM BIMSHUA Ha OKPYKAIOIIYIO CpPENy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGOpPMHpPOBAHBI MeTanpeaMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHUBEpCajbHble YyueOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaJIbHbIEC yUeOHbIE NIEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁmﬂe JeHCTBUA

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKNA OOBEKTOB (SBJICHU);
yCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KiIacCU(PUKALMK, OCHOBAHUS AJIs1 00001IeHUs
Y CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PacCMaTpUBAEMbIX (PaKTax, TaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBJISAT NIPUUMHHO--CJIEICTBEHHBIE CBSI3U NPU HU3Y4YEHUH (PU3MUYECKUX SIBICHUH U
IIPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHJIYKTHBHBIX
YMO3aKJIIOYE€HUH, BBIJIBUTaTh TUIIOTE3BI O B3aUMOCBSI3X (PU3NUECKUX BEITUUNH;
CaMOCTOSITENIbHO ~ BBIOMpATh CIOcoO pelleHuss ydeOHOW (HU3MYecKol 3agaum
(cpaBHEHUE HECKOJBKMX BApUAHTOB pELICHHs, BbIOOp Hambosiee MOIXOASIIEro ¢
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHe 1eliCTBUA.

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,

IPOBOAUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECJIOXHBIN
bu3nueckuil FKCIeprUMEHT, HeOOIbIIOE UCCIeI0BaHHE (PU3UYECKOTO SIBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMaINIO, TOJYYEHHYIO B XOJ€
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaM
pOBEIEHHOTO HAOIIOACHUS, OIIBITA, UCCIIEIOBAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JajibHElIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TaKkKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH TOUCKE U OTOOpe
MH(pOpMallMU WIK JaHHBIX ¢ YUETOM IpeNIoKeHHON yueOHOo! (hr3nuecKkoi 3aauu;
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH MH(POPMALUIO PA3TUUHBIX
BUJIOB U (pOPM IPECTABICHHUS;



CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpManuu u
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOXKHBIMH CXeMaMH, JuarpaMMaMH, HHOW
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOpPaTOpHBIX paboOT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a41 U MOJJIEpKaHUEe OJIaroKenaTelIbHOCTH OOIIEHHMS;
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYIHMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPQ)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABISITH  PE3YJAbTaThl  BBINOJHEHHOTO  (DU3UYECKOTO  OIBITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

MOHUMATh W WCIOJh30BATh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPaOOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMsl;

NPUHUMATh 1EJIM COBMECTHOM JICATEIIbHOCTH, OPraHW30BBIBATh JEHCTBHS IO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIIATh MPOILECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTUTas KAd4eCTBEHHOTO pEe3ysbTara IO CBOEMY
HATIPABIICHUIO U KOOPJAHHHUPYS CBOU JICUCTBUS C IPYTUMU YICHAMH KOMAH]IbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YI€OHBIX CUTYaIUsX, TPEOYIOMINX ISl PELICHUS
(bu3nyeCKUX 3HAHMIA;

OPUEHTUPOBATLCA B Pa3IMUYHBIX MOAXOAAX INPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITEJIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajadd WU IJIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIpeIaraéMble BApUaHThI PELIEHU;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U IIpeIaraTh I1aH €€ U3MEHEHN,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTM)KEHUSI) pe3yJIbTaTOB JAESTEIbHOCTH,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE€ B XOJ1 BBIOJHEHUS (HU3UIECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUThH ce0s1 Ha MECTO JPYrOro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU peleHud (GU3NYeCKuX 3a7ad WiId B
YTBEPKJICHHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYToro.

HHPEAMETHBIE PE3YJIbTATHI



K koniy o0y4enus B 7 Kjacce rpeIMETHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUMN:

® ICTIOJIb30BATh TOHATHS: (DU3MYECKHE W XUMHYECKUE SBICHHs, HAOIIOJEHUE, HKCIEPUMEHT,
MOJIeJIb, TUIIOTE3a, €AMHUILIBI (U3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEPHOE, JKUAKOE, Ta3000pa3HOE), MEXAaHMYECKOE JBI)XKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEIHOE), TPaeKTOpHsl, pPaBHOJEHCTBYIOIIAs CHia, Jegopmanus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

epa3nuyath sBieHUs (Aup@dys3us, TEmIoBOe ABMKEHHE YacTHIl BEIECTBA, PAaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JABMKEHHME, MHEPIMs, B3aUMOJEHCTBUE Tell, paBHOBECUE TBEPABIX
TEJI C 3aKPEIUIEHHOW OCBhIO BpalleHHUs, Nepeaada AaBJICHHs TBEPABIMH TEJIaMHU, KHUIKOCTIMU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIABAaHUE TeJl, NPEBPALICHUS MEXaHHYECKOH SHepruu) Io
OMHCAHUIO WX XapaKTEPHbIX CBOHCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHPYIOUINX JaHHOE
bu3nueckoe sBICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPY)KAIOLIEM MHpPE, B TOM
yuciae (U3NYecKue SBICHHUA B NPUPOAE: NMPUMEPHI IBMKCHUS C PA3IUYHBIMH CKOPOCTSIMH B
KUBOW M HEXHBOH Ipupoje, ACHCTBUE CHIIBI TPEHHUS B MNPHUPOJE M TEXHUKE, BIUSHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHE PbIO, PHIYard B TEJIE YEIIOBEKa, MPHU
3TOM INEpPEBOJUTH IMPAKTHUYECKYI0 3aJadyy B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOICTBa
(mpu3HaKy) HU3NUECKUX SIBIICHUI;,

® ONMCHIBATh H3YyYEHHbIE CBOMCTBA Tel W (U3NYECKUE SBJICHHUSA, HCIOJB3Ys (QU3NUECKue
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEAHSS CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJa TPEHHs, AaBlieHHE (TBEPAOTO Tema, KHUIKOCTH,
rasa), BHITAJIKMBAIOLIAsl CUJIa, MEXaHWYecKas paboTa, MOLIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
KOO QHUIMEHT TOIE3HOTO NEHCTBHS MEXaHW3MOB, KHHETHYECKas W MOTEHIMAJbHAs SHEPTHs),
OpYU OIHUCAHUU TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYHMH, HX
0003HauCHHSI U MHUIBI (PU3NIECKUX BEIMYUH, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(Gu3MUecKyro BEJIMYMHY C JAPYTMMHU BEIMYMHAMM, CTPOUTH IpauKy M3yYEHHBIX 3aBUCHUMOCTEH
(bU3HMYECKUX BEINYHH,

® XapaKTepu3oBaTh CBOICTBa Tel, (U3UUECKUE SIBIEHUS M IPOLECCHI, HCHOJb3Yys MpaBUiIa
CJIO’KEHUS CHJI (BAOJIb OJHOM NpsMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHs pblyara (010Ka), «30J10TO€ MPAaBUIIO» MEXAHUKHU, 3aKOH COXPAHEHUs MEXaHUYECKOU
SHEpPIrUU, MpHU HTOM JaBaTh CJIOBECHYI0 (OPMYIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYECKOE BBIpaKECHHUE;

© O0BACHATH (PU3MUECKUE SBJICHUS, MPOIECChl M CBOWCTBA TeN, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallud TMPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIIBIATh MPUYHMHHO--CJIEJICTBEHHBIE
CBSI3H, CTPOUTH O0BSICHEHHE U3 1—2 JOTMYECKHX I1aroB ¢ OMopoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
(bu3nUecKux sBICHUH, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

epemarh pacy€THbIC 3a1a4i B 1—2 NMEHCTBHA, MCMONB3Ys 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOIINE
¢u3nveckue BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHS 33/1a4M 3alKCHIBATh KPAaTKOE YCIOBHE,
HOJCTABIATh (PU3NUECKUE BEJIMYMHBI B (POPMYJIIBI U IPOBOJIUTH PACUEThI, HAXOAUThH CIIPABOYHBIE
JaHHbIe, HEOOXOIWMBIE IS pEUIeHHs 3a/1ad, OICHMBATh PEATUCTUYHOCTh MOJYYCHHOU
(bu3nUecKoil BETUUNHBL;

® pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh TPH MOMOIIN (PH3HMUECKUX METOJNIOB, B
ONKCAaHUM HCCIEOBaHMS BBIJIENIATh MPOBEpSEMOE INPEAINooKeHne (TUIOTe3y), pa3iuyarh U
UHTEPIPETHPOBATH MOJIYYEHHBIA PE3yJIbTaT, HAXOAUTh OMIMOKU B XOJI€ OIBITA, JEJIaTh BBHIBOJIBI
TI0 €r0 pe3yJbTaTaM;

® [IPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (U3UYECKUX SIBJICHUN MM (PU3NYECKUX CBOMCTB Tew:
(bopMyHpOBaTh TMPOBEPSEMbIE MPEIINOI0KEHUS, COOMPAaTh YCTAHOBKY W3 TMPEIIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI;



® BHIMOJIHATH NPSMbIE W3MEPEHHUS PACCTOSHUS, BPEMEHHM, MAacChl Tena, 00b&Ma, CHIIBI H
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM aHAJIOTOBBIX U LIU(POBBIX MPUOOPOB, 3aUCHIBATH MOKA3AHUSA
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHI,

® [IPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3MYECKOM BEJIWYMHBI OT JApPYrod c
UCIIOJIb30BAaHUEM MNPSMBIX MU3MEPEHUH (3aBUCHUMOCTH IyTH PABHOMEPHO JBIIKYILETOCs Teaa OT
BPEMEHM [BHKCHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHS OT Beca Tela, KayecTBa 00pabOTKU
IIOBEPXHOCTEN TEl U HE3aBUCHMOCTH CHJIBI TPEHHUS OT IIOLIAAW CONPUKOCHOBEHHS TEIl, CHUIIbI
YIPYTrOCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BEMa MOTPYKEHHON YacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Te€la, OT IIyOMHBI, Ha
KOTOPYIO TOTPYKEHO TEJO, YCIOBUHN IUIaBaHHS Tell, YCIOBUW paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOrO HCCIEAOBaHUs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHus, cienys MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pE3yJbTaThl IOJYy4EeHHOMH
3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BUAE NPEIJIOKEHHBIX TaOMUI U rpaduKoB, JenaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIICIOBAHUS;

® [IPOBOJIUTh KOCBEHHbIE MU3MEPEHMs (PM3NUECKUX BEJIMYMH (IUIOTHOCTh BELECTBA JKUAKOCTH U
TBEPAOrO TeJa, CWIA TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JEMCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJIO, KOA(P(OUIIMESHT MOJIE3HOTO ACHCTBUS POCTHIX
MEXaHU3MOB), Cleaysl NMPeUI0KEHHOM HHCTPYKLMU: TNPU BBIIOJHEHUH H3MEpEHHH coOupaTh
DKCIIEPUMEHTAIIbHYIO YCTAaHOBKY M BBIUHCIIATH 3HAYEHHE HCKOMOW BEJIMUNHBI;

e coOMI0/1aTh MpaBUJIa TEXHUKHU 0€3011acCHOCTH NpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;

® yKa3blBaTh IPUHIUIMBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, GApOMETp, pblyar, MOJABUKHBIA U HEMOABHUXKHBIN OJIOK,
HAKJIOHHAs IIJIOCKOCTB;

® XapaKTepu30BaTh NPUHIMIBI ACHCTBUS M3YyYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
omnopoil Ha ux omnucaHusd (B TOM YHWCIE: TMOAIMUIHUKH, YCTPOMCTBO BOJONPOBOA,
TUIPABIMYECKUA IIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIOJb3Ys
3HAHUS O CBOMCTBAaX (PU3MUYECKUX SBICHUI U HeoOXoauMble (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

® [IPUBOAMTH MPUMEPH! (HAXOIUTh UHPOPMALIMIO O MPUMEpax) NPaKTUYECKOTO MCIOIb30BAHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npuOopaMyl W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0POBbS U COOJIOJAEHHUS HOPM
HKOJIOTUYECKOI'O MTOBEJICHUS B OKPYKAIOLIECH Cpelie;

® OCYULIECTBIIATh OTOOP MCTOYHHMKOB MH(opmanuu B VIHTepHETE B COOTBETCTBHM C 3a/JlaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCSA 3HAHUM U IYTEM CPaBHEHHs pPa3IUYHBIX
MCTOYHUKOB BBIJCNIATh MHPOPMAINIO, KOTOpas SIBISETCS MPOTUBOPEYMBON HIIM MOXKET ObITh
HEJIOCTOBEPHOM;

® [ICIIOJIB30BATh TPU BBIIOJIHEHUU YYEOHBIX 3aJlaHUN Hay4yHO--TIOMYJISIPHYIO JIUTEpaTypy
¢u3nyecKkoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMU U3 OJHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHBIE KpAaTKHME TNHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMALIUN (PU3UUECKOTO COIEp>KaHMs, B TOM YHCIe MyOJIHMYHO JenaTh KpaTKue
COOOIlleHUsI O pe3ysbTaTaXx IPOEKTOB WM Y4YeOHBIX HCCIEJOBaHWM, MPU STOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, COMPOBOXIATh BHICTYIIJICHHUE
MPE3EHTALNEH;

® [IpH BBITIOJTHEHUH Y4EOHBIX MPOEKTOB U MCCIIEIOBAHUN paclpeaesisiTh 005S3aHHOCTH B TPYIIIE B
COOTBETCTBUU C IIOCTaBJIECHHBIMU 3aJa4aMH, CIJIECJUTb 3a BBIIIOJHCHUEM IUIaHA JCHCTBUMU,
aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJaJ B JEATEIbHOCTb TPYIIbL, BBICTPAauBaTh
KOMMYHUKAaTUBHOE B3aUMOJEHUCTBHUE, YUUTHIBAsE MHEHUE OKPYXKAIOIUX.



K koniy o0y4enus B 8 kjiacce rnpeIMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUMN:

® 1ICII0JIB30BATh MOHSTHSL: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKEHHE aTOMOB U MOJIEKYJI,
arperatHble COCTOSHUSI BEILECTBA, KpUCTAUIMYECKHE U amMopdHbIe Tella, HACBHIIIEHHBI U
HEHACBILIECHHBIN I1ap, BIAKHOCTb BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIUIOBOM
JBUTATEb, 3JEMEHTAPHBIA JJIEKTPUYECKUN 3apsijl, DJIEKTPUYECKOe TII0jie, MPOBOJHUKH U
JUBJICKTPUKU, TOCTOSIHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE T0JIC;

® pa3nuyath SBJICHUSA (TEIUIOBOE PACUIMPEHUE U CXKaTUeE, TeIionepeaaya, TEIoBOe paBHOBECHE,
CMauMBaHUE, KAWUISIPHBIE SIBICHUS, WCIApeHUE, KOHACHCAlMA, IJIaBJICHUEe, KPUCTAILIN3AIUSI
(oTBepaeBaHME), KUIICHHME, TeIUlonepeaaya (TerIonpoOBOAHOCTb, KOHBEKIUS, H3IyYeHUE),
JJIeKTpU3alMs TeJ, B3aUMOJCHCTBUE 3aps/iOB, JEHCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JIECTBUE MAarHUTHOIO MOJS HA NPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs UHIYKIMUS) MO0 OMMCAHUI0 X XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (DU3MUYECKUX SIBJICHUM B OKpPY)KAIOIIEM MHpE, B TOM
yrcne (pusndeckue SBJICHHs B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U KalWJUIIPHBIC SBICHUS B
pUpoJie, KPUCTAIUIBI B IIpUpoe, uznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI,
o0Opa3oBaHHe pOCHl, TYMaHa, HHesl, CHeTa, dJIEKTPUUYECKUE SIBICHUS B aTMoc(hepe, 3TIEeKTPHUUECTBO
KUBBIX OPraHU3MOB, MarHWTHOE MoJie 3eMJd, APEi( MOITIOCOB, POJb MArHUTHOTO TIOJIS JIJIS
JKU3HU Ha 3emuie, MOJSPHOE CUSIHHUE, TIPU ATOM MEePEeBOAUTH MPAKTHUYECKYIO 33aJa4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

® ONIUCHIBATh H3YYCHHBIE CBOMCTBA Tel M (U3NYECKUE SBJICHHS, MCIONB3Yysd (usmueckue
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIMYECTBO TEIUIOTHI, YAelbHas TeII0EMKOCTh
BEIIECTBA, YJACIbHAs TEIUIOTA IUIABJICHHS, YyJENbHAas TEIIoTa MapooOpa3oBaHUs, yJelbHas
TEIUIOTAa CrOpaHHsl TOIUKMBA, KOA(M(UIMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJIbHAsl BIAQXHOCTh BO3/JyXa, JJEKTPUUECKUH 3apsil, CWJIa TOKa, 3JIEKTPUUYECKOE
HaNpsDKEHUE, COMPOTHUBIICHUE MPOBOJIHHUKA, YIEIbHOE CONPOTUBJICHHE BEIIeCTBa, paboTa U
MOIIIHOCTb 3JIEKTPUYECKOIO TOKa), MPU OMMCAHUU IPABUIBHO TPAaKTOBAaTh (PU3MUYECKHUI CMBICI
HCIIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS M €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH TIpauKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYHH;

® XapaKTepU30BaTh CBOICTBa TeJ, (U3NYECKUE SIBICHUS U IPOLECCHI, UCIOJIb3YyS OCHOBHBIE
MOJIO)KEHUST ~ MOJIEKYJIIPHO--KMHETUYECKOM  TEOpUU  CTPOCHMSI  BEIIECTBA,  IPUHIIHUII
CYINEpIIO3UIMU ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma ams
y4dacTka 1enu, 3akoH Jxoyns—JleHna, 3akoH coXxpaHeHHsI SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3allMCHIBATh €T0 MaTEMaTHUECKOE BhIpAXKEHHE,

® 00BSACHATH (PU3UUYECKHE MPOILIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CHUTYyalUH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUMHHO-CIIECICTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHHEe U3 1-2 MOTMYEeCKHX MIaroB C OMOpoil Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UYECKHUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiath pacyE€THBIE 3a/1aydl B 2—3 NEHCTBUS, UCIONB3Yys 3aKOHBI U (OPMYJIBI, CBSI3bIBAIOIIHE
¢dusznyecKue BEMTUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 33/1ayll 3alHChIBAaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JIaHHBIX Ui pElIeHUs 3a7aud, BbIOMpaTh 3aKkOHBI U (POPMYIHI,
HeoOXoauMble sl €€ pellieHus, NMPOBOAUTh PAcU€Thl M CPAaBHUBATH IOJYYEHHOE 3HAUYEHUE
(U3HYECKON BETMIMHBI C H3BECTHBIMU JAHHBIMU;

e pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOIIM (PU3HMUECKUX METOMOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIIEISATH IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
MPaBUJIBHOCTD MOPSIIKA IPOBEICHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBO/IBI;

® [IPOBOJUTH OMBITHl MO HAONIOJCHUI0 (PU3MYECKHX SIBIECHUH WM (U3MYECKUX CBOWCTB TEI
(kanwIIsipHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJICHHS BO3JyXa OT ero oObéma, TeMmMmeparypsl,



CKOPOCTH IIpoLEecca OCThIBaHHMS M HarpeBaHus IMpPU HU3JIYYEHHH OT LBETA H3JIy4darolen
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApEHUss BOABI OT TEMIIEPATYpPbl >KUIKOCTH H
IJIOMAA €€ MOBEPXHOCTH, JJICKTPU3ALMSA TEI U B3aUMOACHCTBUE DJIEKTPUUYECKHX 3aPAJIOB,
B3aUMOJICMCTBUE ITOCTOSIHHBIX MAarHUTOB, BHU3yaJM3allUsl MAarHUTHBIX IIOJIEH IOCTOSIHHBIX
MAarHuTOB, JICMCTBUSI MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTaA,
CBOMCTBa  JJEKTPOJBUTATENSl  IOCTOSHHOTO  TOKa):  (OpMylIHpOBaTh  MPOBEpPSIEMbIE
MPEOJIOKECHUSI, COOMpPATh YCTAHOBKY W3 MPEIJI0KEHHOTO OOOPYIOBAaHHMS, OMHUCHIBATH XOJI
ombITa ¥ (POPMYIHPOBATH BHIBOBL;

® BHINIOJIHATH INPSIMBbIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEJIBHOW BJIAXKHOCTU BO3YyXa, CHIIbI
TOKa, HAmNpsOKEHUS C HCIIOJIb30BAHMEM aHAJOrOBBIX MPUOOPOB U JATYUKOB (PU3MUECKHX
BEJIMYMH, CPAaBHUBATH PE3yIbTaThl U3MEPEHUH ¢ YIETOM 3a/IaHHOM a0COIOTHOM MOTPEITHOCTH;

® [IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OIHOW (PU3UUECKONW BENUYMHBI OT JAPYro c
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCUMOCTH CONPOTHUBJICHHSI MPOBOAHHKA OT €ro
JUIMHBI, TUIOUIAJN MOMEPEYHOTIO CEYEHUS U YAECIBHOIO CONPOTHUBIICHHUS BEIIECTBA MPOBOJHUKA,
CUJIbl TOKa, MAYLIEro 4epe3 IPOBOJHUK, OT HANPSHKEHUS Ha MPOBOAHUKE, HCCIECIOBAaHUE
[OCJIEA0BATENbHOIO M MApajUIebHOIO  COEJUHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEAYs MPEUI0KECHHOMY IIJIaHy,
(GUKCUPOBaTh pe3yibTaThl MOJYYCHHOM 3aBUCMMOCTH B BHUAE TaOmuil U rpaduKoB, 1eiaTh
BBIBOJIbI 110 pPE3yJIbTaTaM UCCIEIOBAHUS;

® [IPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PH3UUECKUX BEIMYUH (yIeIbHAS TEIUIOEMKOCTh BEIIECTBA,
COMPOTHBIICHUE MPOBOJHUKA, paboTa W MOIIMHOCTh JJICKTPUYECKOTO TOKA): IUTAHUPOBATH
U3MEpEeHHs, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEATOKEHHON UHCTPYKLIUU, U
BBIYUCIISATh 3HAYCHHUE BEJIUYUHBIL;

® cOOMI0IaTh MpaBUiIa TEXHUKU O€30MacCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

® XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMoOpol Ha MX OMHCAaHHUA (B TOM YHCIE: CHCTeMa OTOIICHUS JOMOB, THTPOMETp, MapoBas
TypOWHa, aMIIepMeTp, BOJBTMETpP, CUECTUMK DJIEKTPHUUCCKONH SHEPTUH, SJICKTPOOCBETUTEIHHBIC
npuOopbl, HarpeBaTelbHbIC AJIEKTPONPUOOPHl (MIPUMEPHI), IIEKTPUUYECKHE MPEAOXPAHUTENH,
AJIEKTPOMArHUT, SJEKTPOJBHUTATENb TIOCTOSHHOTO TOKa), MCIOJb3ysd 3HAHMUS O CBOMCTBAX
buznYeCKuX SIBICHUN U HEOOXOAUMBIE (PH3UUECKHE 3aKOHOMEPHOCTH;

® pacIiO3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M MU3MEPUTEIbHBIE MPUOOPHI MO CXeMaM M
CXEMaTUYHBIM PHUCYHKaM (KHUIKOCTHBI TEPMOMETpP, TEPMOC, TCHUXPOMETpP, TUTPOMETP,
JBUTATENh BHYTPEHHETO CTOPaHHUs, SJIEKTPOCKOI, PEOCTaT), COCTABISTh CXEMbI DJIEKTPHUECKHUX
LEenel ¢ MOCIeA0BAaTEeIbHBIM U MapAJUICIbHBIM COCIMHEHUEM DJIEMEHTOB, Pa3jivyasl yCIOBHBIE
0003HaYeHHSI DJIEMEHTOB AJIEKTPUYECKUX LETeH;

® IPUBOJIUTH MPUMEPHI (HAXOAUTh WH(OPMAIUIO O MPUMEpax) MPAKTHIECKOTO HCIOIb30BAHUS
(GU3HYEeCKUX 3HAHUN B MIOBCETHEBHON JKU3HU /1T 0OecTieueHusi 6€30MacHOCTH MPU 00OpaIeHuu ¢
npubopaMi W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0POBbS U COOIIOJEHUS HOPM
HKOJIOTUYECKOI'O ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

® OCYIIECTBIATh MOUCK HHpoOpManuu Qusmdeckoro cojaepkanus B VHTepHeTe, Ha OCHOBE
MMEIOIIUXCA 3HAHUM H TYTEM CpPAaBHEHUS JOMOJHHUTENBHBIX HCTOYHUKOB BBIJECIATH
uH(pOpMAaIIHIO, KOTOpas SBJSIETCS MPOTUBOPEUUBOI HITH MOXKET OBITh HEIOCTOBEPHOM;

® ICTIONIb30BAaTh TPU BBIMOJHEHUW YYCOHBIX 3aJaHUNl HAYYHO--TIOMYJSPHYIO JIMTEPATypPy
(U3UYECKOTO COJNIEp)KaHUs, CIPABOYHBIE MaTepualibl, pecypcbl ceTu HHTepHeT, BiIangeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpPMANUKA W3 OJAHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M KPAaTKUE YCTHBIE COOOIIeHHsI, 00001as nH(OpMAIIHIO
U3 HECKOJBKUX MCTOYHHKOB (PU3UYECKOTO COJEPKAaHUS, B TOM UYHUCIE MYOJUYHO MPEACTABIATh
pe3yJabTaThl MPOEKTHOM WM MCCIEAOBATENbCKOM JEATENbHOCTH, IPU HSTOM T'PaMOTHO



UCIIOJIb30BaTh M3yUYCHHBIH MOHATUIHBINA ammapar Kypca (U3HUKH, COMPOBOXKAATh BBICTYILICHUE
MpE3EHTALINEH;

® [IpH BBINIOJHEHUH YYEOHBIX IPOCKTOB M MCCIEIOBAHUN (PU3MUECKUX MPOLIECCOB PACIPEACTIATH
00513aHHOCTH B IPYIIE B COOTBETCTBUH C IIOCTABICHHBIMU 33/1a4aMH, CICUTH 32 BBIIIOJHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAa B
JEATEIbHOCTh  TPYIIbl, BBICTPAUBATh KOMMYHHMKAaTUBHOE  B3aUMOJEWUCTBHUE, MPOSBIAA
TOTOBHOCTb pa3periath KOH(PIUKTHI.

K koH1y 00y4yenus B 9 kjiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

® IICMIOJIBb30BAaTh  IOHATHSA:  CUCTEMa  OTCYE€Ta, MaTepHalbHas  TOYKA, TPACKTOPHS,
OTHOCUTEJIbHOCTh MEXaHMYECKOTO JBIXKEHUS, nedopMmanus (ympyras, IiiacTudeckas), TpeHue,
[EHTPOCTPEMUTENHFHOE YCKOPEHHE, HEBECOMOCTh M NEpPerpy3Ku, LEHTP TSKECTH, aOCOIIOTHO
TBEP/OE TEJO, UEHTP THKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHWYECKHE KOeOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJH,
CBeT, OJM30PYKOCTh U ATbHO30PKOCTh, CIEKTPhl UCIYCKAHUS U TOIJIONICHUS, anbda-, OeTa- u
raMmMma-u3JIy4eHHMs1, U30TOIIbI, SACPHAst DJHEPIeTUKA;

epa3nuyaTh SBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE [BUKEHHE, CBOOOJHOE TaJCHHE Tel, pPaBHOMEPHOE
JBUKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE T€J, PEAKTUBHOE JBH)KEHHE, KOJeOATeIbHOE
JIBUKEHHE (3aTyxalolle U BbIHYXKICHHBbIE KoNeOaHMs), pPE30HAHC, BOJIHOBOE JBIKEHUE,
OTPaXEHUE 3BYKa, IPSIMOJIMHEMHOE pPACIPOCTPAHEHUE, OTPAKEHHE M IIPEJIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, PA3OKEHHEe OENOoro CBeTa B CIEKTP U CIIOKEHUE
CIIEKTPAJIbHBIX LIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HHKHOBEHHUE
JUHENYaToOro CreKTpa H3IY4YeHHs) MO OMHCAHMIO HMX XapaKTEepPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHNUE;

® pacro3HaBaTh MPOSBICHUE HU3YYCHHBIX (U3NYECKUX SIBICHUN B OKpYXalollemM mupe (B TOM
yrcne (u3NUecKue SBICHUS B MPHUPOJE: MPWIMBBI U OTIUBBL, JBUXKEeHHE MiuaHeT COIHEYHOMN
CHCTEMBbI, PEAKTUBHOE JBWKECHHE JKHMBBIX OpPraHM3MOB, BOCIPHUITHE 3BYKOB >KHUBOTHBIMU,
3eMJIETPSACEHUE, CCHCMUYECKHUE BOJIHBI, ILYyHAMHU, DXO, LBETA TEJ, ONTHYECKHUE SIBIICHHUS B
npupose, OHMOIOrMYecKoe JeHCTBUE BUAMMOIO, YIbTPa(QHUOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUH, eCTECTBEHHBIH pPaTUOAKTHUBHBIA (OH, KOCMHUYECKHE Jy4H, pPaJAUOaKTUBHOE
W3JIy4CHHE IPUPOJHBIX MHUHEPAIOB, JEHWCTBHE PaJAMOAKTUBHBIX W3JIyYCHHH HA OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTh MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIICTATH CYIIECTBEHHbIE
CBOICcTBa (IpU3HAKK) PU3NYECKUX SBIICHUI;

® ONIUCHIBATh H3YYCHHBIE CBOWCTBA Tel M (UINYECKUE SBJICHHS, HCIONB3ysd (pusmdeckue
BEJIMUMHBI (CPEIHSISI U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBUKEHHH, YCKOPEHUE,
IepeMEIIeHUe, IMyTh, YIJIOBas CKOPOCTb, CHWJIA TPEHUS, CWJIA YIPYIOCTH, CHJIA TSKECTH,
YCKOpEeHHEe CBOOOJHOIO MajeHHs, BeC Tejla, MMITYJIbC Teja, MUMITYJIbC CHJIBL, MEXaHHWYecKas
paboTa ¥ MOIIHOCTh, MOTEHLIMAJIbHAS 3HEPIUs TeNa, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAIbHAsL SHEPIUsl CXKATOW NPYXKUHBI, KUHETHUUYECKas SHEPrusi, MOJIHAasg MeXaHW4YecKas
SHEprusi, NepUoja M 4YacToTa KojeOaHWH, JUIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IMOKa3aTelb MPEIOMIICHUS Cpelbl), MPH OMHUCAHWUU TPABUIHHO TPAKTOBATH
¢bu3nyecKuil CMBICT UCHOIb3YEMbIX BEIMYUH, 0003HAUYEHUS U €IUHUIIBI (PU3MUYECKUX BEIMYUH,
HAXOJUTh (OPMYIBI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMH BEIHUYMHAMH,
CTPOUTH TpapUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

® XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKHE SBJIEHUS W IPOLECCHI, HCIOJIb3Ys 3aKOH
COXpAHEHHUs PHEPruH, 3aKOH BCEMHUPHOrO TITOTEHUs, MPUHIUI CYNEPIO3UIMU CUJI, MPUHIHUIT
oTHOocHUTeNnbHOCTH ['anmmies, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHWS HWMITYJIbCA, 3aKOHBI
OTPaXEHHUs U IPEJIOMIICHUs CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO0 U MAacCOBOIO YHUCEN IPHU



SJICPHBIX pPeaKIusaX, Py 3TOM J1aBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHAa M 3alHCHIBATh €ro
MaTeMaTUYECKOE BHIPAKEHUE;

© O0BSICHATH (PU3MUYECKUE MPOLECCH M CBOWCTBA TEJN, B TOM YHUCIE M B KOHTEKCTE CHUTYyalluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh NPUYMHHO--CIEACTBEHHbIE CBS3H, CTPOUTH
00BsiICHEHHE M3 2—3 JIOTUYECKUX LIaroB € OMOpPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
ABJICHUH, PU3NYECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e peaTh pacu€THbIE 3aja4M (OMUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3YsI 3aKOHbI
U (GOpMyIbl, CBS3bIBAIOIIME (U3MYECKUE BEIUYMHBL: HAa OCHOBE aHajIM3a YCIOBHSA 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTAIOIIME WM M30BITOUHBIC JaHHbIC, BHIOUPAThH
3aKOHBI W (OPMYJbI, HEOOXOAWMBIC JMJISi pEIICHUs, IMPOBOAUTH pacuéThl M OIICHHUBATh
PEATUCTUYHOCTH MOJTYYSHHOTO 3HaYCHUS (PU3NYECKON BEJTMUUHBI;

® pacro3HaBaTh NpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh MPH MOMOIIM (PU3HMUECKUX METOMOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPEAIIOJIOKEHUE, OLEHUBATh
MPAaBWJIBHOCTh TMOPSJIKA MPOBEICHUS HCCIENIOBaHUs, JielaTh BBIBOJBI, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTBITOB;

® [IPOBOJUTH OIBITHl MO HAOMIONCHUI0 (PU3MYECKHX SBICHUN WM (U3UYECKUX CBOWCTB Tl
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI DHEPIUU, 3aBHCHUMOCTh MEpHOAa
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MACChI Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTD OT
aMIUTUTYbI MaJIbIX KoJieOaHUMU, IPSIMOJIMHEMHOE paclpOCTPaHEHUE CBETa, pa3lioKeHHue Oernoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKajleé U CBOMCTB M300paKEHUS
npeaMeTa B cOOMparoniei JTMH3e, HaOMI0ACHNEe CIUIONIHBIX U TUHEHUaThIX CIIEKTPOB U3JIy4CHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 00OpYHAOBaHUS, OMMCHIBATH X0
OTIBITA U €T0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® [IPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONperesss CpelHee 3HaueHHE
U3MepIeMoil BeMUYMHBI ((DOKYCHOE pacCTOSHHE COOMpAaromieil JHMH3BI), 0OOCHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

® [IPOBOJIUTH HMCCIIEJOBAHNE 3aBUCHMOCTEH (PU3NUYECKUX BEIUYMH C HCIOJIH30BAHUEM TMPSMBIX
U3MEpEHUl (3aBUCUMOCTh IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBHMXEHUM 0€3 HauaibHOU
CKOpOCTH, NepHoja KojaeOaHHi MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH yTjia
OTpaXeHMsI CBETa OT yrja MaJeHus M yrja MNpeJoMJIeHUs OT yIya MaJeHHs): MIaHUpOBaTh
UCCIIE/IOBaHUE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DMKCHUPOBATh PE3YJbTaThl MOJIYYEHHOM
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE Tabmuu u rpaduKoB, JAenaTh BBIBOABI IO
pe3yJpTaTaM MCCIIEN0BaHNUS;

® [IPOBOJUTh KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIMYUH (CpelHss CKOPOCTh U YCKOpPEHHE
TeJa MPU paBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOHOTO MaJeHUs, )KECTKOCTh MPY>KUHBI,
KOO(QUIUEHT TpeHHUs! CKOJIbXKEHMs, MEXaHWdeckas paboTa M MOIIHOCTh, YacTOTa M IEpUOJ
Koje0aHUN MaTeMaTHMYeCKOro W MPYKUHHOTO MAasTHUKOB, ONTHYECKas Ccuia coOuparoieit
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBAaTh W3MEPEHUs, COOUpPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINIOJHATH U3MEPEHMUSI, CIeAYS NPEII0KEHHON HHCTPYKLIUHU, BEIYUCIISITh 3HAUEHHE
BEJIMYMHBl M aHAJINU3UPOBATh IOJIYYEHHBIE DPE3YJAbTaThl € YYETOM 3aJaHHOW IOIPEHIHOCTH
WU3MEPEHHUI;

e co0JTI0/1aTh MpaBUJIa TEXHUKH 0€3011acCHOCTH NMpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

e pa3nMyaTh OCHOBHBIE MPHU3HAKUM HM3YYEHHBIX (U3NYECKUX MOJeJei: MaTepuaiabHas TO4YKa,
a0COTIOTHO TBEPAOE TEJIO, TOYSUHBIN HCTOYHUK CBETA, JIy4, TOHKAs JINH34, [IJIaHeTapHas MOJIENb
aToMa, HyKJIOHHasl MOZIEJIb @aTOMHOT'O Spa;

® XapaKTepU30BaTh MPUHIUMBI JEHCTBUS M3YyYEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMopol Ha WX ONUCAaHUS (B TOM YHKCJE: CHUAOMETp, NAaTUUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKera, 5XOJIOT, OYKH, IepucKol, ¢oToamnmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), MCronb3ys 3HaHUS O CBOMCTBaX (DHU3MUECKUX
SBJICHUN U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;



® IICIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIBHBIX HPUOOPOB M TEXHOJIIOTMYECKHUX IIPOLIECCOB MPHU PEUIEHHH y4eOHO--
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300paKEeHUI B TNIOCKOM 3€pKalie U
cobuparoniei JIMH3e;

® [IPUBOANTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O MPUMEPax) MPAKTUIECKOTO MCIOIb30BAHUS
(u3nUecKux 3HAHUH B MIOBCEIHEBHOW KHU3HM Il 0OOeCTIedeHUsT Oe30MIaCHOCTH MTPHU 0OpaICHUH C
npubopaMu M TEXHMYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIOAECHUS HOPM
HKOJIOTHYECKOTO TIOBEIECHUS B OKPYKAIOILEN CPELE;

® OCYILECTBIIATh MOUCK MH(pOpMALMU PU3UIECKOro coaepxaHus B VIHTepHeTe, caMOCTOSITENbHO
(bopMynupys MOMCKOBBIM 3alpoc, HAXOAWUTh IIYTH OINpPENENEeHUs JOCTOBEPHOCTH IOJIyYECHHOH
UH(POPMALIMU Ha OCHOBE UMEIOIINXCS 3HAHUN M TOTTOJTHUTEIbHBIX UCTOYHUKOB,;

® [ICIIOJIb30BATh IIPU BBIIOJHEHWU Y4YEOHBIX 3aJaHU Hay4yHO--TIONYJISPHYIO JIUTEpaTypy
(GU3M4ecKOro CcoJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaieTh
npuéMaM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus HH(GOpMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

e Cco3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE U YCTHBIE COOOLIEHMS Ha OCHOBE HH(pOpMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO CONEp)KaHHs, IMyOIMYHO MPEACTABIATh PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIIEN0OBATEIbCKON JESATEIBHOCTH, IPU 3TOM TIPAaMOTHO HCIIOJIb30BaTh
W3yYEHHBIN MOHATUIHBIN ammapar u3y4aeMoro pasjena (pU3uKH U CONPOBOXKIATh BHICTYIUICHHE
npe3eHTanuen ¢ yuéToM 0ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 2
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHre U B3aUMO/IEUCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanuieckoe ABtokeHue 3 1 1 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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
bubmuoreka [JOK

33 Cuna. Brager orn 14 3 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 2
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 15 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 16.5



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpuYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnnorexka [JOK
2.1 . 7 1 1
Y UX B3aUMOJICWCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 2.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 15.5



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

7 KIIACC

Ne
n/n

Tema ypoka

HOYPOYHOE IINTAHUPOBAHUE

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

Jlara

IIpakTHYeckue
H3y4eHust

padoTshI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusnueckue
SIBJICHUSL.

duznyeckue BEIUYUHEI U UX
HU3MCPCHUC

JlaboparopHas paborta "Omnpenernenue
IIEHBI JICTICHNUS TIKAJIBI
U3MEpUTENBHOrO mpubopa”

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

MeTo/1bl Hay4HOTO TO3HAHUS.
Onucanne pU3NUECKUX SBICHUN C
IIOMOIIBIO MOJIETIEN

VYpok-uccnenosanue "IIposepka
TUIIOTE3BI: AaJIbHOCTD MOJETA MIApHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, 4YeM OOJIbIIIE BHICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
JTOKa3bIBAIOIINE JTUCKPETHOE

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



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

CTPOCHUC BCUICCTBA

VYpoxk-uccienoBanue «OMnbIThI IO

U 00bEMA TENA IO €r0 IUIOTHOCTH

8 HaAOJIIOACHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»

ArperaTtHble COCTOSIHHSI BEILIECTBA.

9 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBIL.

JIaGoparopnast padora "Orenka

10 I/IaMIeDT aI;TOMI: METOI0M PSIOB (C bubmorexa LHOK
! P FOMP If https://m.edsoo.ru/ff0a0378
HCIob30BaHueM (pororpadmii)

MexaHnndeckoe JBHKEHUE.

11 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubnuorexa [JOK
nexeHue. Ckopocthb. Equnuiipi https://m.edsoo.ru/ff0a05c6
CKOPOCTH.

Jlaboparopnast pabota "Onpenenenue
CKOPOCTH PaBHOMEPHOTO JIBUKEHUS."

12 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
CpeaHen CKOPOCTH CKOJIBXKEHHUS https://m.edsoo.ru/ff0a079c
Opycka Wi IapuKa Mo HaKJIOHHON
MJIOCKOCTH."

13 Pacuet myTu 1 BpeMeHH JABUKEHUS bubmorexa HOK

Y P A https://m.edsoo.ru/ff0a0ae4
KonTponbhas padota "Mexanuueckoe bubnnorexka [JOK

14
IBUKeHue" https://m.edsoo.ru/ff0a013e
Wuepuus. Macca — mepa bubmuoreka [IOK

15
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10

16 [InoTHOCTH BemecTBa. PacueT macchl bubmuoreka [JOK

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Jlaboparopuas pabota «OnpeneneHue

17 IJIOTHOCTH TBEPIOTO TEJIay»
18 Pemenue 3amgad mo treme "[lmoTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepucTUKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 [[SIBnenue Tsrorenus. Cuiia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi tena. Perrenue 3amay mo reme bubmmorexa [IOK
" " https://m.edsoo.ru/ff0al1778
Cuna TsKecTH
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnoreka [JOK
dusnuecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepertme cuit. Jlmamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM npﬁi’/z)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOpeiicTBYIOIIAS CHIT
97 Pemrenue 3agad mo reMme
"PaBHonelicTByromas cui"
28 Cuita TpeHus u e€ Bubl. TpeHue B bubnmoreka [JOK

MIPUPOJIE U TEXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

Jlaboparopnas pabota «3yueHue
3aBUCHMOCTH CHJIbI TPEHHS

29 CKOJIB)KEHHS OT CUJIbI NABJICHUA U bubmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapakKTepa CONMPUKACAFOITUXCS
MMOBEPXHOCTEM»

30 Pemenue 3agau Ha onpenenenue
PaBHOJEHCTBYIOUIEH CUIIBI
Pemenue 3amau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHoaeCTByOIIas https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:

39 «Macca, IIIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300pakeHUE CUIT»,
«Cubl»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JaBieHwne ra3za. 3aBHCUMOCTD

34 JIaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
Ilepenaya naBieHust TBEPALIMUA
35 TenpaMH JKUIKOCTSAMH U EaSaMI/I bubmmorexa [TOK
i ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackais

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau o teme «JlaBienue B bu6mmorexa [IOK
JKMJKOCTH U rase. 3axkoH Ilackamsy» https://m.edsoo.ru/ff0a2826

38 Coobmarommecst cocyabl bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 r i
FAPABIHHICCIdIH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
41 ATmochepa 3eMiIH U IPUIKHBL € bubmumoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Boznyxa. AtmocdepHoe bubmuorexa [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro AaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmorexa LHOK
A abls https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JTABJICHUE HA Pa3JINYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 KonrtponbHas pabora " JlaBnenue
TBEPJbIX TEJ, )KUJKOCTEN U ra3oB."
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOrPY>KEHHOE B HUX TEJIO bubmorexa HOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)
JlaGopatopHnast paboTa 1o Teme
bubmuoreka [JOK
49 «MccnenoBanue 3aBUCUMOCTH Beca

Tesa B BOJIE OT 00bEMa MOTPYyKEHHOM

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
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

B XXUJKOCTBb 4aCTH TCJIa»

50

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHUPOBAHHUE JIOAKH U
onpeiereHue e€ rpy30mnoLEMHOCTH"

52

53

54

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBiIeHnE TBEPABIX TEN, JKUIKOCTEN
U Ta30B»

KonrposnbHas pabota no reme
«ApxuMeoBa cuia.»

Mexanunueckast pabota. MOITHOCTb.
EauHuner MoHoCTH.

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
MoIbEME 110 JIecTHHUIE"

56

57

58

JlaGopatopHnas pabota "Onpeznenenue
paboThI CUIIBI TPEHUS MTPU
PaBHOMEPHOM JIBM)KEHUH TeJa 10
TOPU30HTAIIBHON TOBEPXHOCTH."

[Ipocteie Mexanu3mbl. Poryar.
PaBHOBecue cun Ha peiuare

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«HccnenoBanue ycioBHil paBHOBECHS
pplyara»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

Pemmenue 3aa4 no teMe «Y CI0BUS
paBHOBECHsI pbIyara

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddutmenT monesnoro neicTBust
Mexanu3ma. Jlaboparopuas pabota
«M3mepenue KIIJI HakIOHHOM
TUIOCKOCTH

0.5

61

62

Pemenue 3agau mo teme "Padora,
mMomtHocTh, KIT/1"

MexaHnuueckas QHCPI'UA.
Kunernueckas u IIOTCHIMAJIbHAasA
OHCPI'usa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs MEXaHUYECKON
sHepruu. Jlaboparopnas padora
"N3y4yeHne 3aK0Ha COXPaHEHMUSI
MEXaHU4eCKOM sHeprun."

0.5

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

64

65

YPOK-3KCIIEpUMEHT MO TEME
"DKcnepuMeHTaIbHOE OIpeieTIeHHE
WU3MEHEHNS KHHETUYECKON U
MOTEHLIMAJIbHON YHEPTUU IIPU
CKAaTBIBAaHUHM Te€JIa IO HAKIIOHHOM
MJI0CKOCTH"

KonTponbhas pabota no teme
«PaboTa 1 MOLTHOCTh. DHEPTUs»

66

67

Pesepubrit ypok. Pabora ¢ Tekctamu
no TeMe "Mexanndeckoe ABIKeHIE"

HpOMC)KYTO‘-IHaH aTTeCTanus.

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBubIii ypok. Pabora ¢ Tekctamu
o Teme "JlaBiieHne TBEPBIX TEl,

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

JKUIKOCTEH U ra3oB"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

16.5




8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OTBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciuiupeHue u cxaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEMIIEPATYpPHI CO
8 CKOPOCTBIO TETNIOBOTO JIBUKCHHSI 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



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

VYpox-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer xonuyecTBa TEMIOTHI,

15 He00XO0IUMOTO JIJIsl HATPEBAHUS Tela
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

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

17 KonTtponsHast pabora "TemnoBsie bubnuoreka [IOK
SIBIICHUS " https://m.edsoo.ru/ff0a83f2

18 DHeprus ToIMBa. Y IeibHas TEIioTa bubnuorexa [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

19 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast bubmmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

20 JlabopaTtopHas pabota "OnpeneneHue bubnmoreka [JOK
YAEIbHOM TEIUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

21 [TapooOpazoBaHue U KOHACHCAIHSL. bubmuoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue

https://m.edsoo.ru/ff0a740c

22

23

24

Kuneunune. Y aensHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCUTEIIbHOM BJIAXKHOCTU BO3ayXa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

25

[IpuHIMIBI pabOTHI TETJIOBBIX
neurareneii. [lapoBas TypOuHa.
JIBUTaTeNlb BHYTPEHHETO CrOPaHHS

26

27

28

KIIJI TenmoBoro aBUraTes.
TennoBble IBUTATEIN U 3aIIUTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U MIPEBPAILCHUS
SHEPTUH B TEIJIOBBIX MpoIeccax

KonTponbHas padota no teme

"TerioBble aBiIcHUA. I3MeHeHHE
arperaTHbIX COCTOSIHMI BeriecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

31

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"

B3auMozeicTBue 3apsyKEHHBIX TEIL.
3axoH KynoHna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

DNeKTpUYEeCcKoe moJie.
HanpsikeHHOCTD 3J€KTPUUYECKOT0

bubmuoreka [JOK

32 nosist. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
HocuTenu snekrpuyueckux 3apsjios.

33 OnemeHTapHbii 3apsan. Ctpoenue
aToMa

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuorexa [IOK
COXPAHEHUS JICKTPUUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
KonTponbnas pabota

35 "DJIeKTpUUECKHUE 3apsbl. bubnnoreka [JOK
3apspKeHHbIE Tela U UX https://m.edsoo.ru/ff0a90cc
B3auMoaencTeug"
DNEeKTPUYECKHM TOK, YCIOBHS €r0

36 cymecI;BOBaHI/I;I. I/ICT(})ILIHI/IKI/I bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JIecTBUSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96hb2

VYpok-uccnenosanue "Jleiictue

38 3IEKTPUYECKOTO T0JI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKHU"
DJIEKTPUYECKUI TOK B METaJIaxX, bubnuorexa [JOK

39
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKkas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota BuGmrorexa 1OK

41 "N3mepeHue u peryJIupoBaHHe CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

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

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COETMHEHUHN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro bubnnorexa [IOK
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Omnpeneieaue
52 a60TpLI u I1:40 IfOCTI/I 3JleKTpI/Iqec1<oro 1 Bubmaorexa ITOK
P " . P https://m.edsoo.ru/ff0ab3e0
TOKA
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
54 o teMe " I[locToAHHBIN bubnmorexa LHOK
. https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUIN TOK
KonTponbHas padota no teme bubnuoreka [IOK
55 " =4 2 "
[ToCcTOAHHBIN NEKTPUUECKUN TOK https://m.edsoo.ru/ff0abea8
56 ITocTosIHHEIE MATHUTEI, UX
B3aUMOJIENCTBUE
Ypok-uccnenosanue "M3yuenue bubnuoteka [JOK
57 N " 1
OJIEH MMOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1mojie. MarHuTHoOE I10J1e
58 3eMiId U €ro 3HaYeHue JUIsd )KA3HU Ha bubnnorexa [IOK
a https://m.edsoo.ru/ff0acOba
3emiie
OmneIT OpcTena. MarauTHoe nose
59 AIIEKTPUUECKOT0 TOKa MarHuTHoe bubmnorexa [IOK
p https://m.edsoo.ru/ff0ac1d?2
T10JIe KaTYIIKH C TOKOM
60 IIpuMeHeHue 27IEKTPOMarHuToB B 05 bubnuoreka [IOK

texHuke. JJaboparopuas pabota

https://m.edsoo.ru/ff0ac74a
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"N3yuenue neicTBUSI MAarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

61

DNEeKTPOABUTATENb IOCTOSIHHOIO
Toka. Mcrions3oBanue
3JIEKTPOJBUTATENIEN B TEXHUYECKUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHnue U usyyeHue
paboTHI AJIeKTpoABUTATENS "

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apazest. 3akoH
AJIEKTPOMArHUTHON MHIYKITUH.
IIpaBuio Jlenna

63

OnexrporerepaTop. CriocoObl
MOJIYYCHHUS DIIEKTPHUCCKOW DHEPTUH.
DNEeKTPOCTaHIIMU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTrUn

64

65

66

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMe "DIIeKTPUUECKHE U
MAarHWTHBIC SBJICHHS"

KonTponbHas pabota mo Teme
"DneKkTpuuecKue U MarHUTHbIE
SIBIICHUSA"

PesepBHrlit ypok. Pabota ¢ Tekctamu
o teme "TemnoBsie aBiIeHUS"

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acc5e

67

68

[TIpoMexxyTouHas arrecTanus

PesepBHelIit ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHHS[ :)l;l:)l;l;zf:;feﬂbﬂue
padoThI padoThI pecypeni

1 MexaHnuecKoe JBIKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENnbHOE YCKOPEHUE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 KonTponbnas pabota "Mexanuueckoe bubmmoreka [JOK
nBukeHue. 3akoHbel HeroTona" https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0tz
16 Pemenue 3amau mo reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 i
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAIICHUS
27 MowmeHnT cuibl. LleHTp TsokecTn
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo bubmmoteka IIOK
Teme "B3aumonerictsue ten" https://m.edsoo.ru/ffOb0408
30 KonrtponbHas pabora no Teme bubmuoreka [IOK
"Bzaumonerictsue ten" https://m.edsoo.ru/ffOb06ec
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YIPYroe u Bubmmorexa [IOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoeiiCTBIE
Pemenne 3agau mo Teme "3akoH but6mmoreka [IOK
32
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JIBH)KEHUE B MPUPOJIE U TEXHUKE"
34 Mexanunueckasi paboTa 1 MOITHOCTD bubnmoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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Pabota CHIIBI TSIKECTH, CHITBI

https://m.edsoo.ru/ff0b0a84
bubnunoreka LIOK

3 YIOPYTOCTH U CUJIbI TPEHUSI https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIEHON TTIOBEPXHOCTHY
37 CBs3b 3HEprUU U paboTHI.
[ToTenumanpHas SHEpPIrUst
38 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPIUHU B
MeXaHUKe
40 JlaGopatopnas pabora «3yuenue bubmuoreka [IOK
3aKOHA COXPaHEHUs YHEPTUN https://m.edsoo.ru/ffOb12fe
41 KontponbHas padota "3akoHbl bubmmnoreka HOK
coxpaHeHus." https://m.edsoo.ru/ff0b25f0
4 KonebarensHOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
43 3aryxaromue KoneOaHusl. bubmmoreka [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
44 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
45 [IpeBpamienue sHepruu Npu
MEXaHUUYECKUX KOJIeOaHUSIX
JlaGopatopHnas pabora «OnpenveneHHe BuGmorexa [IOK
46 Y4aCTOTHI ¥ TIEPHO/Ia KOJIeOaHmi

IMPY>XUHHOI'O MassTHUKA»

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KojeOaHui

bubnunoreka LIOK

47
rpy3a, HOJABEUICHHOIO0 K HUTH, OT https://m.edsoo.ru/ffOb197a
MAacchl Ipy3a»
Mexanuueckue BojHbI. CBOMCTBA
48 MexaHu4yeckux BoJH. [IponoiabHbIe u bubmmorexa [JOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
VYpoxk-koupepenuus "MexaHnueckue
49 BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"
50 3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa
Ypok-uccinenosanue "HabmroneHue
51 3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"
VYpok-uccnenoBanue «3aBUCUMOCTh
52 neproja KoJieOaHuii OT KECTKOCTH bubmorexa LHOK
p https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
53 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC
54 Ypok-koHpepeHus "YIbTpa3ByK u bubnuotexa [JOK
UHOPA3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
55 KonTponbnas pabora no teme
"MexaHuueckue KoneOaHus ¥ BOJTHBI"
DNeKTpOMarHuTHOE MoJIe. bubmuorexa [JOK
56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
58 Ypok-kouhepennus "llkana bubnuoteka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b2abe

3JIEKTPOMArHUTHBIX BOJIH.
Hcnonbs30Banue 3EKTPOMArHUTHBIX
BOJIH JI1 COTOBOI CBA3H"

https://m.edsoo.ru/ffOb2fe6

VYpok-uccnenosanue "M3yuenue

bubnunoreka LIOK

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
P | https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOMITFHOTO TenedoHa
Penrenue 3amau Ha onpesieneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DJIeKTpOMAarHuTHAas MPUPOJIA CBETA.
61 Cko OI()ZTL CBeTa BOJ‘III{)O]l:BIe CBOMCTBa bubmorexa HOK
P ' https://m.edsoo.ru/ff0b31d0
CcBeTa
Uctounuku cBeta. [IpsmonuneitHoe
62 acrpocTpaHEHUE CBeTa. 3aTMEHUS bubmorexa LHOK
pacpocIp ' https://m.edso0.ru/ff0b3658
Connua n Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHECHHE bubmorexa LHOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenominienue cBeta. 3aKoH bubmuoteka [IOK
MPETOMJIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKCHHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopnas padota "HccrnenoBanue
66 3aBHCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIy4a OT yrJia maJeHus Ha
rpanule "Bo3ayx-crexno""
67 VYpok-koupepennus "Mcronp3oBanue



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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IIOJIHOT'O BHYTPCHHETO OTPAKCHUA:
CBETOBOAbI, OIITUKOBOJIOKOHHAaA CBS3b"

bubnunoreka LIOK
68 JI .0
FHSBL DITTITHCCI CHIA JHH3SL https://m.edsoo.ru/ff0b3f2c
bubnunoreka LIOK
69 I1 0 i
OCTPOCHHUE HIODPBRCHIH B JTHH3AX https://m.edsoo.ru/ff0b444a
JlaGopatopHnas padora "Onpenenenue
70 dox I(?Hori aCETOﬂHI/Iﬂ u OII)TTHIICCKOﬁ bubmmorexa [IOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIEei INH3bI
71 Ypok-koH(pepeHmus "OnTudeckue bubnnorexa [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
79 Ypok-koupepenius "leexTs
3penus. Kak coxpanuts 3penue”
Pa3noxxenue 6enoro ceera B CEKT.
73 OneiTel HetoToHA. Coxenue bubnmnoreka HOK
CIEKTpaIbHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
Jlaboparopnast pa6ota "ONBITHI 110
pa3oKeHuIo OesIoro CBeTa B CIEKTP U
74 BOCIIPUSATHUIO LIBETA MPEIMETOB MIPH UX brbmmorexa LTOK
P t pedl P https://m.edsoo.ru/ff0c0e2a
HaOII0IEHUH Yepe3 I[BETOBbBIE
¢buabTpel"
Ypok-nipakTukyM "BosHOBBIE
75 CBOICTBa cBeTa: AMCIIEPCHS,
uHTephepeHys u audpaxus”
KonTponbhas padbota
" P P bubmuoreka [{OK
76 DNeKTPOMarHuTHOE TOJIE.

DJIEKTpOMarHuTHHIEC BOJHBI"

https://m.edsoo.ru/ff0b4684
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Omnbitel Pe3epdopaa u ruranerapHas

bubnunoreka LIOK

77
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
Hcnyckanue 1 norjaouieHue cBeTa
79 atomoM. KBanTel. JInneiuaTeie bubmmorexa [JOK
' ) https://m.edsoo.ru/ff0c144c
CHEKTPbI
VYpok-npaktukyMm "Habmrogenue bubmmoreka [JOK
80
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmorexa [JOK
. A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykionnas bubnnorexa [JOK
82
MOJIEJIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE IpEBpaIICHUS. bubnnoreka [JOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PagroakTHBHBIE IPEBPAILICHUS " https://m.edsoo.ru/ffOclb4a
85 [Tepuwon monypacmaga
VYpok-koH(pepenuus "PaguoakTuBHbIE
86 1/13131 eHI/I:Ib BI; I/II-I oze MI; 12000303 (S bubmmorexa [TOK
i | PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccilx paHeHIEﬂ 3aH51 OBOT'O U MacCOBOT'O Bubmmorexa [IOK
P PAA https://m.edsoo.ru/ff0c1c58
qyuceln
88 DHeprus CBA3U aTOMHBIX sifep. CBs3b bubnuotexa [JOK
MacChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pewenue 3ampau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a M IeNCHUS SIIEP. bubnmoreka [JOK
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https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

Ncrounuku sHeprun ConHua v 3BE311

https://m.edsoo.ru/ff0c1e88

Ypok-koudepennus "AnepHas
sHepreTuka. JlencTus

o1 PaIMOAKTUBHBIX U3Ty4YEHUN HA HKUBbBIC
opraHu3msl"
92 [ToaroroBka K KOHTPOJILHOM paboTe 1Mo bubnmnoreka HOK
teme "KBaHTOBBIE siBIICHUS" https://m.edsoo.ru/ff0c223e
93 KontponbHas padota "KBaHTOBBIC
siBJICHUS"
94 JlaboparopHbie pabOThI IO KypCy bubnnorexa [JOK
"B3zanmonencraue ten" https://m.edsoo.ru/ff0c245a
95 Pemrenne pacueTHBIX M KAYECTBEHHBIX bubmuoreka [IOK
3aga4 no teme "TemnoBsie mpoiiecchl” https://m.edsoo.ru/ff0c2572
Pemrenue pacueTHBIX M KAYECTBEHHBIX
96 3agad mo teme "KIIJ] TermioBeIX bubnmorexa [IOK
o https://m.edsoo.ru/ff0c2a22
JIBUTATEIICH
Pemrenue pacueTHBIX M KAYECTBEHHBIX
97 3ama4 o teme "KI1J] bubmorexa [JOK
; https://m.edsoo.ru/ff0c2b30
3JIEKTPOYCTAaHOBOK
98 JlabopaTopHbIie pabOTHI IO KypCy bubmmnoreka [JOK
"CBeToBbI€ siBIeHUS" https://m.edsoo.ru/ff0c2c52
99 Pabota ¢ TekcTtamu 1o Teme "3aKOHbI but6mmorexa [IOK
COXPAaHEHHUs B MEXaHUKeE" https://m.edsoo.ru/ffOc2d6a
100 Pabora ¢ Tekctamu o Teme but6mmoreka [IOK
"Konebanus u BoTHBI" https://m.edsoo.ru/ff0c2e82
bubnunorexa LIOK
101 TpomexyroHas arrecrats https://m.edsoo.ru/ff0c3044
102 Pabota c Tekctamu 1o Teme
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"KBanToBas u sinepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Odusmka: 7-i kiacc: 06a30BbIM ypoBeHb: yueOHUK, 7 kmnacc/ Ilepeimkun W.M., ViBaHoB

AN., AKI1MOHEpHOE 00I11eCTBO «M3narenscTBO «IIpocBenienue»
» Ousuka: 8-i kacc: 0a30BbI ypoBeHb: yueOHUK, 8 kiacc/ I[lepeimkun M. M., BanoB A.
n., AKIIMOHEpHOE 0011ecTBO «M3narenbcTBO «IIpocemienue»

» ®usuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepeimkua U. M., I'ytHuk E.
M., HBanoB A. MW., TIlerpoBa M. A., AxumoHepHoe o0mecTBo «M31aTenbCTBO
«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
@usmuka. 7 kimacc. Meroauueckoe mocobme kK yueOHuky A.B. IlepwimkuHa
Ousmuka. 8 kmacc. Meroauueckoe mocobwe Kk yueOnmky A.B. [Ilepeimkuna

®dusuka. 9 KJ1acc. Metoauueckoe nocobue K Y4EeOHUKY A.B.
[TepsimknHa

Ousuka (7-9) xnacc, YMK A.B. Ilepwimkuna, Uzparenscreo "JIPODA", Mapon A.E.,
Mapon E.A.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
UHTEPHET
bu6mmoreka [IOK
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