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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOT'O 0OIIEr0 00Opa30BaHUsl COCTABJICHA HA OCHOBE MOJOXKEHUN U TpeOOBaHUIMA
K pe3yJibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM 00Opa3oBaTelbHOW Imporpammsl, npeacrasieHHbix B @I'OC 000, a
TaKke ¢ yd€TtoMm QenepanbHoil paboueld mporpamMmbl BocnuTaHus W KoHIENIMM mOpernojaBaHus y4eOHOTO MpeaMera
«Dusukay.

CopepxaHue mporpaMmbl M0 (U3MKE HampaBieHO Ha (QOPMUPOBAHHE €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH
oOydaromuxcs M OpraHu3alyi0 U3ydeHUs (DU3UMKU Ha JAESTeNIbHOCTHOM ocHOBe. B mporpamme mno (u3uke y4UTHIBAIOTCS
BO3MOXXHOCTU ydeOHOoro mnpenmera B peanuzanuu TpeboBanuit PI'OC OOO K mIaHUPYyeMbIM JIMYHOCTHBIM H
METanpeIMETHBIM pe3yJibTaTaM OOYyYeHHs, a TaKKe MEXKIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX Y4€OHBIX MPEIMETOB Ha
yYpOBHE OCHOBHOT'O O0IIET0 00pa30BaHUsI.

[Iporpamma 1o ¢u3MKe yCTaHaABIMBAECT paclpeleseHrue ydyeOHOro marepuana mo rojam oOydeHus (MO Kiaccam),
npeajaraeT MpUMEPHYIO MOCJIEeI0BATEILHOCTh U3YyUEHHUs TEM, OCHOBAHHYIO Ha JIOTHMKE PAa3BUTHUS MPEIMETHOIO CO/ACpKAHUS
U y4€Te BO3pPACTHBIX OCOOEHHOCTEH 00yYalomuXcsl.

[Iporpamma 1o ¢u3mke pazpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOW MOMOIIM YYUTENI0 B CO3JaHUU paboueit
IPOrpaMMBbl IO Y4EOHOMY TIPEIMETY.

®uzrka SBISIETCS CUCTEMOOOPA3yIOIIUM JJIi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJbKY (u3ndeckue
3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB M SIBJIICHHH, U3ydyaeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMUEH U (u3ndecko reorpaduci,
BHOCHUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA, MPEJOCTABIAECT HauOoJee sicHble 00pa3libl MPUMEHEHUS HAYYHOTO
METO/1a MMO3HAaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna u3 mMaBHBIX 3a1a4 (U3HYECKOr0 0Opa3oBaHUS B CTPYKType OOIIero oOpa3oBaHHs COCTOUT B (HOPMHUPOBAHUH
€CTECTBEHHO-HAay4YHOIH I'paMOTHOCTH U MHTEpeca K HayKe Y 00y4Jarouuxcs.

N3yuyenne ¢u3ukun Ha 0a30BOM ypOBHE IMPEAINOJaraeT OBJIAJEHUE CJICAYIOIIMMH  KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

e HAy4YHO OOBSCHATH SIBJICHHUS;
e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCJIEI0BAHNUS;
e HHTEPHPETHPOBATH JAHHBIE U UCIIOJIB30BATh HAYYHBIE JJOKA3ATENBCTBA AJIS TIOTYYEHUS BBIBOJIOB.



Henu um3ydyenuss (U3MKA HA YPOBHE OCHOBHOrO oOwIEro oOpas3oBaHus ompeneneHsl B KoHuenuuu mnpenopaBaHus
yueOHoro mnpeamera «®Pusuka» B oOpa3zoBaTeldbHBIX OpraHu3anusx Poccuiickoil Pepepannu, pearn3yrolIMX OCHOBHBIE
oO1ieo0pa3oBaresibHble  TIporpaMMbl, yTBepkaAEHHOU pernieHueM Komneruu MunucrepctBa mnpocsemeHust Poccuiickoit
®denepanuu (mpotokod oT 3 aekadpst 2019 r. Ne [T1K-4BH).

Ieaun nzyyenus pusuku:

NpUOOpEeTeHHEe HWHTEepeca U CTpeMJIeHUsS OOydYaromMxcss K HaydHOMY HW3YYEHUIO MPHUPOJIBI, pPAa3BUTHE HX
MHTEJJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIe MO3HaHWUS M (HOPMHUPOBAHHME HCCIENOBATEIBCKOIO OTHOIICHUS K
OKPYKAIOLIUM SIBICHUSIM;

(¢opMHUpOBaHME HAYYHOIO MHPOBO33PEHUS KaK pe3ylbTara M3y4EHUsS OCHOB CTPOEHUSI Marepuu U
(dbyHIaMEeHTaJIbHBIX 3aKOHOB (PU3UKHU;

(dbopMUpoBaHUE TPEICTABICHUN O poJId (PU3UKH JIs1 Pa3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;
pa3BUTHE TMPEACTABICHUM O BO3MOXHBIX cdepax Oyaymied mnpodecCHOHaTbHON AESITeNbHOCTH, CBSI3aHHOM C
(¢u3nKOH, MOATOTOBKA K JajbHENIIEMy 00YYEHHIO B 3TOM HAIlpaBJICHUH.

,HOCTI/I)KGHI/IG OTHUX ueﬂeﬁ IMporpaMmsel 110 (1)I/ISI/IK€ Ha YPOBHC OCHOBHOI'O 06I[I€FO O6paSOBaHI/I}I obecnieunBaeTCs
PCIICHUEM CIICAYIOIHUX 3adaYy.

npuoOpeTeHHe 3HAHWH O JUCKPETHOM CTPOCHHWW BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX, JSJCKTPHUECKUX,
MarHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

pUOOpPETCHUE YMCHHIA OTTUCHIBATh U OOBSICHITH (PH3UUECKHE SBICHUS C HCIIOJIb30BAHUEM ITOJTYICHHBIX 3HAHU;
OCBOEHHE METOJIOB PEIICHHUS MPOCTEUIITNX pacYETHBIX 3a7a4 ¢ UCIIOJIb30BaHUEM (PU3NICCKUX MOJIEIICH, TBOPUSCKHUX
Y TIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUN HaOIIOJaTh TPUPOAHBIC SBICHUS ¥ BBINOJHATH OMbBITHI, JIA0OpaTOpHbIE pPAaOOTBI W
AKCIIEPUMEHTATBHBIC UCCIEAOBAHMS C HCTIOIB30BAHIEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ WHPOPMAIHEH (PU3NUECKOTO COAEpN aHUs, BKIOYass WH(GOPMAIHMIO O COBPEMEHHBIX
JTOCTIKEHUAX (U3HUKH, aHAIHU3 U KPUTHIECKOE OIIEHUBAaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamMu MPOPECCHOHATHLHON ACSATEIBHOCTH, CBSI3aHHBIMH C (U3WUKOW, W COBPEMEHHBIMHU
TEXHOJIOTHUSMH, OCHOBAaHHBIMH HA TOCTHKCHUSX (PU3NUECKON HAYKH.
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Ha usyudenne ¢uszuku (0a30BbIl ypOBEHb) HA YpPOBHE OCHOBHOTO 00I1Iero oOpa3zoBanusi oTBoauTtcs 238 yacoB: B 7
Ki1acce — 68 yacoB (2 yaca B HeJzelno), B 8 kinacce — 68 yacoB (2 waca B HeAenio), B 9 kimacce — 102 gaca (3 gaca B HEAEIO).

[Ipenmmaraemseiii B mnporpamme mo (usuke mnepedyeHb JIabopaTOPHBIX pabOT W OMBITOB HOCUT PEKOMEHJATEIbHbBIN
XapaKkTep, YUUTEIb JeJaeT BEIOOp MPOBEICHUS J1aOOPATOPHBIX PabOT U OMBITOB C YUETOM MHAMBUAYAIBHBIX OCOOCHHOCTEH

oOy4aromuxcs, CNUCKa SKCIEPUMEHTANIbHBIX 33JJaHUH, MTPEeAJIaraéMbIX B paMKaX OCHOBHOI'O TOCY/IapCTBEHHOI'O 3K3aMeHa 1o
¢du3zuke.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoje. SArneHus npupoapl. OU3NYECKUE SABJICHUS: MEXaHUYECKUE, TEIUIOBBIE, AJIEKTPUYECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenUUMHBL. M3Mmepenune ¢usnueckux BeaudyuH. Duszudeckue npubopsl. llorpenHocTs HU3MEpEHUH.
MexayHapoHasi cucTemMa €IMHUIL.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3Yy4YatoT IPUPoy. EcTecTBeHHO-HAYyUHBIA METO/T MO3HAHUS: HAOII0ICHUE,
MOCTAaHOBKA HAYYHOT'O BOMPOCA, BBIJIBMKEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE HAOJII01aeMOro
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ TIOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, IJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUA.

2. ®usnueckue NpubOpkI U MPOoIEeAypa NPIMBIX U3MEPEHUN aHATIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimeot.

Onpenenenue 1EHBI IeTICHUS MIKaJIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTosTHUN.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenue TeMinepatypsl Mpy MOMOIIU KUJKOCTHOTO TEPMOMETPA U IaTUUKA TEMIIEPATYPBHI.

S A o

[IpoBenenue uccneqoBaHus MO MPOBEPKE TMMIOTE3BI: TAIBHOCTH MOJIETA IMIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
OombIie, yeM OOJIbIIe BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelecTBA.

CtpoeHue BeliecTBa: aTOMbl U MOJICKYJIbI, MX pa3Mepbl. ONbITHI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenue dactuil BemiecTBa. CBSA3b CKOPOCTH JBWKEHUS YacTHUI[ C TemIilepaTypoi. BpoyHOBCkoe JBHMXEHHUE,
muddy3us. BzanmopeiicTBE YaCTHIT BEIIECTBA: MPUTSIKCHUE U OTTAJIKUBAHHE.



ArperaTHbple COCTOSIHHS BEILIECTBA: CTPOEHUE ra3oB, >KMAKOCTEH M TBEPABIX (KPUCTAUIMUECKUX) Tel. B3aumocBs3b
MEXIy CBOMCTBaMHU BELIECTB B PA3HBIX arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HabGmionenune OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysumu.

3. HaGmronenue siBineHuit, 0ObSICHIIOMMUXCS TPUTSHKEHUEM WK OTTATKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie padbomut u onvimot.

1. OreHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHuEM (poTorpaduit).

2. OnbITHI 11O HAOJTIOJICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO ACHCTBHS CUII MOJICKYJISIPHOTO MIPUTSHKEHUS.

Paznen 3. JIBu:keHHe U B3aUMOIECTBHE TeJl.

Mexannueckoe JBIWKEHHE. PaBHOMepHOe u HepaBHOMepHoe JBrkeHue. Ckopoctb. CpemHssi CKOpPOCTh TMpHU
HEPaBHOMEPHOM JBHKCHUH. PacuéT myTH U BpEMEHH JIBHKCHUS.

SIBnenue uHepuuu. 3aKOH WHEpIUHU. B3aumopeiicTBue Ten Kak MpUYMHA U3MEHEHUsS CKOPOCTH ABMXKEHUs Ted. Macca
Kak Mepa uHepTHocTU Tena. [moTHocTh BemecTBa. CBA3b INIOTHOCTH ¢ KOJTMYECTBOM MOJIEKYJI B €AMHUIIE 00BEMA BEIIECTRA.

Cuna kak xapakTepucThKa B3aumojencTBus Ten. Cuiia ynpyroctd u 3akoH ['yka. M3MmepeHue cuibl ¢ TMOMOIUIBIO
IUHAMOMeETpa. SIBneHue TiaroTteHus W cuia TsokecTH. Cuia TsDKECTH Ha JApyrux IulaHetax. Bec Tema. HeBecomocTsb.

Ciio’)keHue cuJjl, HampaBJICHHBIX MO OAHOM npsiMoi. PaBHoaelcTBytomas cuil. Cuia TpeHusi. TpeHUe CKOJBXKECHUS U TPEHHUE
nokosi. TpeHue B puUpoie U TEXHUKE.

JHemoncmpayuu.
HabmroneHne MeXaHHYeCKOro JBMKCHUS Tela.
N3mepenne cKopoCTH NPSIMOJIMHENHOTO JBUKECHUS.
HaGmronenue siBjeHUS HHEPITUH.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TET.
CnoxeHue cuJjl, HallPaBJIE€HHbBIX M0 OJJHOM MPSMOM.
Jlabopamopnuie padbomot u onvimol.

1
2
3
4. HabOnroneHve U3MEHEHHS] CKOPOCTHU IIPU B3aUMOJEHCTBHUH TEll.
5
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OnpeneneHue CKOPOCTH PaBHOMEPHOT'O JIBMXKEHHUs (IIapUKa B KUIAKOCTH, MOJEIN 3JEKTPUUYECKOr0 aBTOMOOUIISA U
TaK jajee).

Omnpenenenue cperHe CKOPOCTH CKOJIbKEHUS OpyCcKa WK IapHuKa MO0 HAKIOHHOM MIIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPIOTO TENA.

OnbIThI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb pacTsKeHus (AedopMaliviu) NPY>KUHbBI OT TPUIOKEHHON CHUJITBI.

OMnBIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBKEHHUS OT BECA TEJA U XapaKTepa CONPUKACAIOIIMNXCS
IIOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJI, KUIKOCTE U ra3oB.

Hasnenune. CriocoObl yMEHbIICHUS U YBeJIMUeHUs JaBieHus. J(aBieHue raza. 3aBUCUMOCTb JIaBJIEHUs ra3a oT 00bEMma,
temnepaTypsl. [lepenada naBieHus TBEPABIMU TEJIAMU, KUJAKOCTIMU U razamu. 3akoH [lackans. [THeBMaTHUecKre MAIIMHBI.
3aBUCHUMOCTD JIABJICHUS KUJIKOCTH OT riayouHsbl. ['mapocratudeckuii mapanokc. Coobmaromnuecs cocyasl. ['uapaBiudeckue

MEXaHU3MBI.
Atmocdepa 3emuin u armocepHoe pnamieHue. [IpuymHBI CyliecTBOBaHUS BO3AYIIHOM o0Oo0nouky 3emiuu. OnbiT
Toppuuennu. U3mepenue armocdepHoro aaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBJIEHUs OT BBICOTHI HAJl YPOBHEM MOPSI.

[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro TABICHUSI.
JleiicTBUE KUIKOCTU M ra3a Ha MOTPYXKEHHOE B HUX TeNo. BelTankuBaromias (apXxumenoBa) cuiia. 3aKOH ApXuMesa.

[ImaBanue ten. Bo3ayxoruiaBanue.
Jemoncmpayuu.

©® N ok~ wnN e

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

ITepenava naBaeHUs KUJIKOCTHIO U Fa30M.

Coobmaronyecst COCYIbI.

['mnpaBanyueckuit mpecc.

[IposiBnenne nercTBUst aTMOC(HEPHOTO TABICHHS.

3aBUCHMOCTD BBITAIKHUBAIOIIEH CHJIBI OT 00BhEMA MOTPYKEHHON YaCTH TeJa M TUIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CHUIIBI BECY BHITECHEHHOW KUKOCTH.

VYcioBue IUiaBaHus TEN: IJIABAHWE WM TMOTPYKEHUE TEJl B 3aBUCHMOCTH OT COOTHOIICHUS IUIOTHOCTEW Tena
YKUJIKOCTH.

Jlabopamopnuie padbomot u onvimeol.
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5.

HccnenoBanue 3aBUCMMOCTH Beca TeNa B BOJIE OT 00bEMa NOTpyKEHHOU B KUJIKOCTh YaCTH TeEJa.

OrnpeneneHne BoITAIKABAIOMIEN CHIIBI, TEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUIAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIBL, TEUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT MACCHI TeIa.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIIKMBAIOLIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO B KUIKOCTH, OT 00bEMa
IIOIPYKEHHOM B )KMAKOCTb YaCTH TE€JIa U OT IUVIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa Wik KOHCTPYUPOBAHUE JIOAKHU U ONIPEAECIECHUE €€ TPY30T10TbEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTH. DHEpPrusi.

Mexanudeckast pabora. MOLTHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IJIOCKOCTh. [IpaBuio paBHOBecusi peiuara. [Ipumenenue npasuiia
paBHOBecHUs pblyara K 010Ky. «3osotoe npaBuio» mexanuku. KITJ npocteix mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U

TCXHUKC.
Mexannueckas OHCPTUA. Kunerunueckass u MMOTCHIOAJIbHAA JSHCPIUA. HpeBpaIIIeHI/IC OAHOI'O BHIA MEXaHUYECKOM

SHEPruu B APYror. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHUKE.
Jemoncmpayuu.

1.

[Tpumepbl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.
4.

Omnpenenenue pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JIBIXKEHHH TeJIa TI0 TOPU30HTAIBHOM MOBEPXHOCTH.
HccnenoBanne yCcinoBU paBHOBECHS phlyara.

Nszmepenne KIIJI HaKITOHHON MIIOCKOCTH.

N3yueHune 3akoHa COXpAaHEHUSI MEXaHUYECKOW YHEPTHUH.

8 KUIACC

Pa3nen 6. TeruioBbie IBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOpUU CTPOECHHs BellecTBa. Macca U pa3Mepbl aTOMOB H
MoseKyd. OnbIThI, MOATBEPAKAAIONINE OCHOBHBIE MOJOKEHUS MOJIEKYISIPHO-KUHETHUECKON TEOPUH.

Mopenu TBEPIOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHWN BemecTBa. Kpuctamnmdeckue u aMopdHBIE Tena.
OObBsicHEHHE CBOMCTB Ta3oB, JKUJIKOCTEM M TBEPIABIX TEJI HA OCHOBE MOJOKEHHI MOJEKYJISIPHO--KUHETUUYECKOU TEOpHH.
CmaunBaHue U KaWJUISIPHBIE sIBJIEHUS. TemioBoe pacuIupeHue u cxaTue.
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Temmneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWXKEHUs yacTull. BHyTpenHss sHeprus. CrnocoOs
W3MEHEHUsI BHYTPEHHEW SHEpPruu: Terulomnepenadya U coBeplleHre padoThl. Buibl Temionepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIHS, U3IIyUYCHHUE.

KonuuecTtBo TemnoThl. YelbHas TEIIOEMKOCTh BellecTBa. TemmooOMeH W TEIJIOBOE paBHOBecHE. YpaBHEHHUE
TerioBoro Oananca. [InmaBmeHwe W OTBepAEBaHHUE KPUCTAUIMYECKUX BEIIECTB. YJeibHas TEIJIOTa IUJIABJICHHUS.
[TapooOpazoBanue u koHaeHcauus. Mcnapenue. Kumnenuwe. VYaenbHas TemioTa mnapooOpa3oBaHus. 3aBUCHUMOCTH
TEMIIEPaTyphl KUTICHUSI OT aTMOC(EPHOTO AaBIICHUS.

BnaxuocTs Bo3nyxa.

DHeprus TOmuBa. Y AeIbHas TEIUIOTa CTOPaHUS.

[Tpunnuns padots! TerioBsix apurareneit KIIJ temnoBoro neurarens. TemioBbeie ABUraTeyd U 3alluTa OKpYKaromien
Cpelpbl.

3aKOH COXpaHEHUS U MPEBPALICHUSI SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.
Ha6monenune nuddysuu.
HaGnronenue siBieHni cMauuBaHus M KaUJUISIPHBIX SBJICHUIA.
HaGmronenue TerioBoro pacumpeHus Tell.
W3menenue naBieHus raza npu M3MEHEHUH 00bEMa U HarpEeBaHUU WJTH OXJIXKICHUU.
[IpaBuiia u3mMepeHus TeMnepaTypsl.
Buaer reronepenaymn.
OxnakaeHne npu COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiieHn# padOThl BHEITHUMU CUIIAMH.
. CpaBHEHHE TETNIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaGnronenue xkunenus.
. HaOmonenne mocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
13. Moaenu TEIIOBBIX ABATATEICH.
Jlabopamopnuie pabomuvt u onvimel.
1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTKEHHUS.
9
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OnBITHI IO BEIPAIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIM caxapa.

OnpIThl IO HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHMS T'a30B, JKUJIKOCTEH U TBEPBIX TEI.

Omnpenenenue gaBiaeHUs BO3AyXa B Oa/JIOHE IUINPHUIIA.

OnbIThI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb JABJICHUS BO3/AyXa OT €ro 00bEMa 1 HaArpeBaHUs WM OXJIAXKICHUS.
[IpoBepka THUMOTE3bl JUHEWHOM 3aBUCUMOCTH [JIUHBI CTOJIOMKA >KUIAKOCTA B TEPMOMETPUUECKON TpyOKe OT
TEMIIEPATyPBI.

HaGmronenue u3MeHeHrs BHYTpEHHEN SHEPTUM Tea B pe3ysbTaTe Terionepeiayu U paboThl BHEIIHUX CHIL

8. HccnepgoBanue siBjJeHUs TEII00OOMEHA NMPU CMEIIMBAHUU XOJIOJHON U TOPSTYEH BOJIBI.

9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJIOM MpU TEMJI0OOMEHE C HarpeTbiM METALTUYECKUM

IS T

~

UUJIMH]IPOM.

10. OnpeienieHne yieibHOM TEITOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca UCIapeHusl.

12. OnpeaeneHre OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yieIbHON TEIIOTHI MJIaBJICHUS JIbJIA.

Paznen 7. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzauust Ten. JlBa poaa dIEKTpUYECKUX 3apsloB. BzammoneiicTBue 3apsikeHHbIX Ted. 3akoH KyioHa
(3aBUCHUMOCTD CHJIBI B3aUMOICHCTBUS 3apsyKEHHBIX TEJ OT BEJIUUYMHBI 3apAJI0OB U PACCTOSHUS MEXKY T€JIaMu).

Onektpuueckoe mose. Hanpssk€HHOCTh 3iekTpuyeckoro mnois. [IpuHOun cynepno3uiuu 3J€KTPUYECKUX MoJie (Ha
KaueCTBEHHOM YPOBHE).

Hocutenu »siaekTpuyYecKUX 3apsaoB. DJIEMEHTApHbIA dyekTpuueckuit 3apsan. Crtpoenue aroma. IIpoBOgHMKH U
IUAJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUYECKOIO 3apsija.

OJIEKTPUUYECKUM TOK. YCJIOBUSI CYIIECTBOBAHHS JJIEKTPUUECKOTO TOKA. MICTOYHMKM MOCTOSHHOTO ToKa. JlecTBUs
ANEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKHIKOCTSIX U T'a3ax.

Onektpuueckass nenb. Cuna TokKa. JOiekTpudyeckoe HampspkeHue. CoONpoTUBICHHE MPOBOJHHKA. Y IETbHOE
CONPOTHUBIICHUE BelecTBa. 3akoH OMa 115 yuactka uen. [locienoBarenbHoe U mapanieabHOE COEAMHEHUE TPOBOAHUKOB.

PaGora w MoOmIHOCTH JJIeKTpUYECKOro TokKa. 3akoH Jxoyms—JleHna. OnekTpudueckwe Iend W MOTPeOUTeNH
ANEKTpUYECKOU dHepruu B ObITy. KopoTkoe 3aMbIKaHUE.
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ITocTostHHBIE MarHuThl. B3ammogeiicTBUE IMOCTOSIHHBIX MAarHUTOB. MaruuTHoe mojie. MarauTHoe I1ojie 3eMJIMd U €ro
3HAYEHHUE M4 )XU3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE MoJe NEKTPUYECKOro ToKa. [I[puMeHeHne 3JIeKTPOMarHuToOB B
TeXHUKE. JleliCTBME MAarHMTHOrO MOJISI HA MPOBOJAHUK C TOKOM. ODJIEKTPOABUTATENIb MOCTOSSHHOrO ToKa. Mcmonb3oBaHue
AJIEKTPOJBUTATENEN B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABnenue >nekTpoMarauTHOW uHAyKIMK. [IpaBuno Jlenna. Dnektporeneparop. CrocoObl momyyeHus
AIEKTPUUYECKON SHEPTUU. DICKTPOCTAHIIUU HAa BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

DJIeKTpur3anus Ted.
JIBa pojia 3NEKTPUYECKUX 3aPs/I0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
YCTpPOUCTBO M IEMCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIHUA.
3aKOH COXpaHEHUS IIEKTPUUECKUX 3apsI0B.
[TpoBOHUKH U AUBIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHM JEKTPUYECKOTO MOJIS.
HMcTouyHnuKY TTIOCTOSIHHOI'O TOKA.
JIercTBUS 3JIIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KHUJKOCTH.
. I'a30BbIl paszps.
. I3mepenune cuipl TOKa aMIepMETPOM.
. I3mepenue 3JIeKTpUYECKOro Hanpsi>KeHUsT BOJIbTMETPOM.
. PeoctaTr 1 marasuH conpoTHBIIEHUM.
. BzaumoieiicTBre NOCTOSSHHBIX MAarHuTOB.
. MoaennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJKOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX ITOJIEH MOCTOSIHHBIX MArHUTOB.
. OneIT DpcTena.
. MaruuTHoe€ noJjie Toka. DJIEKTPOMAarHuT.
. JIeicTBHE MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
. DJEKTpOoIBUTATEb MMOCTOSIHHOTO TOKA.

L 00 N A WwWwN e

N N R R R R R R R R RpoRp
m O W 0 N O U1 D W N B O

11



22.
23.
24.
25.

HccnenoBanue sBIEHUA 2JIEKTPOMAarHUTHOW MHIYKIUU.

Omnbrter @apages.

3aBUCHUMOCTb HAIlPaBJICHUS UHAYKIIMOHHOIO TOKA OT YCIOBUM €ro BOZHUKHOBEHUS.
DEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

o v A~ W N e

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OnbITh 1O HAOTIOICHUIO AJIEKTPU3AIIMU TEJl MHIYKIHEH U IPU COMPUKOCHOBEHHUH.

UccnenoBanue neMCTBUS SIEKTPUUECKOTO OIS HA TPOBOIHUKHU U TUAJIECKTPUKH.

COopka u npoBepka pabOThl AJAEKTPUUECKOH MU MOCTOSIHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSHKCHUS.

HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA, HIYIIIETO Yepe3 Pe3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HAMPSHKCHUS Ha
pesucrope.

OMBITBI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD AJICKTPUUYECKOTO COMPOTUBIICHHS MPOBOJIHUKA OT €ro JJIMHBI, TJIOIIAIH
MOTIEPEYHOr0 CEUYCHUS U MaTepuaa.

[IpoBepka npaBuiia CI0KEHUS HAMPSIKEHUN MIPU TIOCIE0BATEIbBHOM COSIMHEHUH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuiia Juisi CUIIBI TOKA MPU NAPAIIIETBHOM COSAMHEHUH PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUUIECKOTO TOKA, UIIYILIETO Yepe3 PE3UCTOP.

Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIAEIISIEMOI HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JTaMIIOUKy, OT HAMPsHKEHUS Ha HEW.

Omnpenenenue KIIJI narpeBatens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TTOCTOSTHHBIX MAarHUTOB.

N3yyenne MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB TIPH MX OOBEUHEHUU U PA3/CICHUN.

UccnenoBanne neicTBUSA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITEL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBUS KATYIIKH C TOKOM M MarHuTa OT CUJIbl TOKa U
HaIpaBJICHUS TOKA B KaTYIIIKE.

N3yuenne neiicTBUS MarHUTHOTO TMOJISI HA TPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydenue paboThl JJIEKTPOABUTATEIIS.

N3mepenne KII/] anekTpoaBuraTenbHON yCTaHOBKH.
12



21. OnOeITHL  TIO HCCICAOBAHUIO ABJICHUA SHGKTpOMaFHHTHOfI HHAYKOWH: HCCICIOBAHUC W3MCHCHUM 3HAUYCHUS U
HarpaBJICHUA NMHAYKIIMOHHOT'O TOKA.
9 KUIIACC

Pasznen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nBWkeHHE. MarepuanbHas Touka. Cucrema orcyéta. OTHOCHTEIBHOCTh MEXAaHWYECKOTO JIBHIKCHUSI.
PaBHOMEpHOE TpsIMONMHENHOE NBUKEHUE. HepaBHOMEpHOE MpsMoJuHEHOe ABMkeHHE. CpeqHsas 1 MIHOBEHHAs CKOPOCTh
Tea IPU HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHOoyckopeHHOE NpsiMoiinHeHoe nBrkeHue. CBoboHoe nagenue. OnbiTel [Nanues.

PaBHOMepHOE JBUXKEHHE MO OKpyxHocTH. llepuong u uacrora oOpaimieHus. JIluHelHas W yrjoBasi CKOpPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTona. Broponi 3akon Hetotona. Tperuit 3akon Herotona. [IpynHunn cynepno3uuuu cul.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TpeHUS CKOJIbKEHHUSI, CUJIa TPEHUSI TIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKEeCTH M 3aKOH BCEMHPHOTO TIATOTEHUs. Y CKOpeHue cBoOOAHOro najeHus. Jpmwxenue mianet Bokpyr ColHIa.
IIepBas kocMHuueckast CKOpocTb. HeBECOMOCTB U ITEpErpys3KHu.

PaBHOoBecue marepuanbHO TOUkU. AOconOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena C 3aKPEIUIEHHOW OCHIO
BpaieHuss. MomeHt cuiibl. LleHTp Tsixectu.

Nmnynece Tena. U3menenne umnyibea. Mmiynbe cuibl. 3aKOH COXpaHEHUSI UMITYJIbca. PEaKTUBHOE IBH>KEHHUE.

Mexanundeckass pabota W MOIIHOCTh. PaboTa cui TsKecTH, YNPYroctd, TpeHus. CBsi3b JHEPrUM U PabOTHI.
[lorennmanbHas sHeprus Tejla, IOJHIATOIO HAJ IOBEPXHOCTBIO 3eMiM. lloTeHlManpHas SHEPIUS CXKATOW MPYKUHBL.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKOM 3HEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.

JHemoncmpayuu.

1. HaOmrogeHne MeXaHMYECKOTO JABMKEHUS TeJla OTHOCUTENBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHME MyTEH U TPACKTOPUI ABMKEHHUS OJHOI'O U TOT'O K€ T€Jla OTHOCUTENIBHO PA3HBIX TEJ OTCUETA.

3. H3MepeHne CKOPOCTH M YCKOPEHUS NMPSAMOJINHEUHOTO IBUKECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

5. HaOmronenue ABMKEHUS Tesa 10 OKPYKHOCTH.
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10.
11.
12.
13.
14.
15.
16.

HabGmronenre MexaHMYECKUX SIBJICHUW, MPOUCXOJAUIMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUU OTHOCHUTEIBHO KaOMHeTa (PU3UKU.

3aBUCUMOCTB YCKOPEHUS Teja OT MAcChl TeJa U JCHUCTBYIOIIEH Ha HETO CHUJIBIL.
Habmronenue paBeHCTBa CHII IPU B3aUMOJEHCTBUM TEI.

N3MeHnenue Beca Teia Npu yCKOPEHHOM JIBUKCHUU.

IIepenaya umiynbca Ipu B3aUMOJEHUCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU [IPU B3AUMOJICHCTBUH TET.

CoxpaHeHue UMIyJbca MPU HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHHe UMITyJIbCa IIPU a0COIIOTHO YIIPYroM B3aUMOJIEHCTBUU.

HaGmonenre peakTUBHOTO JIBHKEHHUS.

CoxpaHeHre MEXaHU4YEeCKOW SHEPTUH NPy CBOOOTHOM NaJCHUH.

CoxpaHeHne MEXaHMYECKOM SHEPTUM MPU IBU)KEHUHU TEJIa MO AEHUCTBUEM NPYKUHBI.

Jlabopamopnuie padbomut u onvimot.

1.

LA

L o N o

10.

11.

KoHcTpynpoBanue TpakTa il pa3roHa U JaIbHEHIIIEr0 paBHOMEPHOTO JIBY)KCHHUS IIAPUKA MITH TCIICIKKH.
Omnpenenenne cpeaHeil CKOPOCTH CKOJIbKEHUS OpycKa MU IBIYKEHUS IIApUKa 10 HAKIIOHHOH TTOCKOCTH.
Omnpenenenre yCKOPeHHs TeJa MPU paBHOYCKOPESHHOM JABM)KEHHUHU IO HAKIIOHHOH TIOCKOCTH.

HccrenoBanue 3aBUCHMOCTH ITYyTH OT BPEMEHH MTPH PaBHOYCKOPEHHOM JIBIYKEHUU 0€3 HadaJIbHON CKOPOCTH.
[IpoBepka rUMOTE3bI: €CIM NMPH PaBHOYCKOPEHHOM JBIKEHHUU 0€3 HadajJbHOW CKOPOCTU ITYTH OTHOCSTCS KakK DS
HEYETHBIX YHCEN, TO COOTBETCTBYIONIUE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccrienoBanue 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHHUS OT CHJIBl HOPMAJIBHOTO JIaBIICHUSI.

Omnpenenenue korhGUIMEHTAa TPEHUS CKOTBKECHHS.

Omnpenenenue KECTKOCTH MPY>KUHBI.

Omnpenenenue pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHH TEJIa TI0 TOPU30HTAIBHON TTOBEPXHOCTH.
Onpenenenue pabOTHI CUJIBI YNPYTOCTH TMPHU MOABEME Tpy3a C UCIOJIb30BAHHEM HEMOABUKHOTO U TOJBUKHOTO
OJIOKOB.

N3yyenune 3akoHa COXpaHEHUS YHEPTUH.

Paznen 9. Mexannuyeckue Koj1e0aHus M BOJIHBI.
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Konebarensnoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUI: MEPUOJI, YACTOTa, aMILTUTy1a. MaTteMaTudeckuil u
NPYXKUHHBIN MasTHUKY. [IpeBpalienre sueprum npu KoiedareaIbHOM JABHKEHHUH.

3aryxaromue kosneOaHusa. BwiHyxneHHble KojeOaHus. Pe3onanc. Mexanudeckue BOJHBL. CBOMCTBA MEXaHMYECKUX
BOJH. [IpononbHble M MOINEpeuHbIe BOJHBL. J[JIMHA BOJIHBI U CKOPOCTH €€ pACIpOCTpaHEHUsA. MexaHWYeCKHe BOJIHBI B
TBEPAOM TEJIE, CEUCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. MIHppa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaGmonenue konebGaHuM Tes Mo N€UCTBUEM CHIIBI TSHKECTH U CUJIbI YIPYTOCTH.

2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKHUHE.

3. HaGnrogenue BbIHYKIECHHBIX KOJIEOAHUIM U pE30HAHCA.

4. PacnpocTpaHeHune NpoAO0IbHbIX U MOMEPEYHbIX BOJIH (Ha MOJACIHN).

5. HaGnrogenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYyCTUUYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimot.
Omnpenenenre 4acToThl U eproJa KojieOaHU MaTeMaTHYECKOI0 MasiTHUKA.
Omnpenenenre 4acToThl U eproja KojieOaHUil MPy>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH IepHoJia KoJIeOaHUH MOABEIIEHHOT0 K HUTU I'py3a OT JAJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IEpUOJia KoJieOaHUM NPYKUHHOTO MasiTHUKA OT MaccChl rpy3a.
[IpoBepka He3aBUCUMOCTHU NEpUOA KOJIeOaHU Ipy3a, MOJBEIIEHHOTO K HUTH, OT Macchl rpy3a.

o U kA~ W N

OneIThI, EMOHCTPHUPYIOIIME 3aBUCUMOCTh IE€pUOJia KOJeOAHW MPYKMHHOTO MasiTHUKAa OT MacChl TIpy3a H
KECTKOCTU MPYKUHBL.

7. W3mepeHne ycKopeHus CBOOOTHOTO MafeHUsI.

Paznen 10. Di1eKTpOMarHMuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DIIEKTpOMAarHuTHble  BOJHBL.  CBoiicTBa  3nmeKTpoMarHUTHBIX — BojH.  [Ilkana
AJIEKTPOMArHUTHBIX BOJIH. ICTIOIB30BaHKE DIEKTPOMATHUTHBIX BOJIH JJISI COTOBOU CBSA3H.

DnekTpoMarHutHas npupoja cseta. CkopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

1. CBoCTBa 3JIEKTPOMATrHUTHBIX BOJIH.
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2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopnule padomot u onvimot.
1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIIBbIO MOOUIIBHOTO Telle(poHa.
Paszpnen 11. CBeToBbIC SIBICHUSA.
JIyueBas monens cBera. Mcrounuku csera. IIpsmonuHeiiHoe pacnpocTpaHeHue cBera. 3atmeHuss Connua u JIyHBL
Otpaxenue cBeta. [mockoe 3epkano. 3aKOH OTPaKEHUS CBETA.
[Ipenomiienne cBera. 3aKkoH IpenoMIIEHUs cBeTa. [lonHOE BHyTpeHHee OoTpakeHue cBeTa. VCroiap30BaHUE MOJIHOTO
BHYTPEHHET0 OTPAXKEHUSA B ONTUUYECKUX CBETOBOJAX.
Jlunza. Xon nyueit B nuH3ze. Ontuyeckas cucrema (poroamnmapara, MUKpOCKONa M Tejeckomna. a3 kak onTuyeckas
cucreMa. banM3opykocTs U AanbHO30PKOCTb.
Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHa. CroskeHue CrieKTpalibHBIX IIBETOB. Jlucnepcus ceera.
Jemoncmpayuu.
[IpssmMosHEHHOE pacpOCTpaHEHUE CBETA.
OTtpaxeHue cBera.
[Tony4yenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue caera.
OnTryeckuil CBETOBO/I.
Xo ydeit B coOuparomiei JnH3e.
XoJ1 JIyueu B pacCEeHBaroOIICH JUH3E.
[TomyueHnne n300pa’keHUH C TTOMOIIIBIO JTUH3.
[TpuHnun neicTBus goTtoarnmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Monens ri1asa.

L 00 N Gk WwWwN e

11. Pasznoxenue 6€10r0o cBETa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETA MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTjla OTPAXKEHHUSI CBETOBOIO Jiyya OT yIJia majeHuUs.
2. M3ydeHue xapaKTEpUCTUK U300pakeHHUs TpeaMeTa B IJIOCKOM 3epKaje.

3. I/ICCHCI[OBaHI/IC 3aBUCHUMOCTH YyTJIa IIPCIIOMJICHHNA CBCTOBOI'O Jiy4da OT yIJla IIaACHHA Ha I'PaHHUIC «BO3AYX—CTCKIIO».
16



4
5.
6
7

[TonyueHnne n300pakeHU C TOMOIILI0 COOUPAIOIIEH JIUH3BI.

Omnpenenenre GOKYCHOTO PACCTOSIHHSI U ONTHYECKOM CHIIBI COOMPAIOIICH JTUH3HI.

OTBITHI IO Pa3NIOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH IO BOCTIPUATHIO IBETA TPEIMETOB MIPH X HAOIIOACHUH YepPe3 BETOBBIC (DUIIBTPHI.

Paszpnen 12. KBanToBbIe sIBJICHHS.

Omneitel Pezepdopna u nnanerapnast mojens aroma. Monens atoma bopa. Mcnyckanue v MoriomeHe CBeTa aTOMOM.
KBanTsl. JIuHEHUaThIE CIEKTPHI.

PannoaktuBHOCTE. ANb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHne aToMHOro siipa. HykioHHast Mojiesib aTOMHOTO sJipa.

H3oTomnbI. PaI[I/IOB,KTI/IBHBIe MMpCBpallICHUA. Hepno;[ nmojgypacianaa aTOMHBIX ANCP.
HIICPHBIC pPCaKknuunm. 3aKOHBI COXpAaHCHHUA 3apsAa0BOTr0 U MaCCOBOT'O YUCCII. 9Hepr1/151 CBs3HU aTOMHBIX ALCP. CBs13b MacChI

U sHepruu. Peakuuu cuntesa u aenenus saaep. ictounuku 3Hepruu CoJiHIA U 3BE3I.
AnepHast sHepreTuka. JelicTBUS paMOAKTUBHBIX U3TyYCHUN HA )KUBbIE OPTraHU3MBbI.
Jemoncmpayuu.

1
2
3
4.
5
6

CrekTpbl U31y4EHUS U TOTJIOLICHMUS.

CnexTpsl pa3IHYHbIX Ta30B.

Cnextp Bomopoaa.

HaGmronenne TpekoB B kamepe Buibcona.

Pabora cuéTurika HOHU3UPYIONTUX U3TYICHUH.

Perucrpanus uznydeHus: IpUPOIHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

HaGmronenre CIuomHbIX U THHEWYATHIX CIIEKTPOB U3TyUCHUS.
HccnenoBanne TPEKOB: U3MEPEHHE SHEPTHH YACTHUIIBI IO TOPMO3HOMY TyTH (TI0 poTorpadusim).
N3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpHUTETHEHO--0000MIAIOIINI MOY/Tb MMPEAHA3HAYECH JUIsI CUCTEMATU3AIMKA M 0000IIEHNS IPEIMETHOTO COCPKAHUS
U ONbITA NEATEIBHOCTH, MPHOOPETEHHOTO0 TPH M3YYCHHHM BCEro Kypca (U3HWKH, a TAKXKE I MOATOTOBKH K OCHOBHOMY
rOCY/IapCTBEHHOMY 2K3aMEHY M0 (PU3HKE I 00yUaIONIUXCsl, BRIOPABIIUX ATOT YUEOHBIN MTPEIMET.
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[Ipn W3ydeHUM IaHHOTO MOJIYJIS PEATU3YIOTCSI U CUCTEMATH3UPYIOTCS BHIBI JIESITEIBHOCTH, HA OCHOBE KOTOPBIX
o0OecreynBaeTcss JOCTH)KEHHE MPEIMETHBIX M METalpeJIMETHBIX IUIAHUPYEMBIX pe3ylabTaTOB 0O0ydeHus, (HopMHUpyeTcs
€CTECTBEHHOHAY4YHAasl TPAMOTHOCTh: OCBOEHHUE HAYUYHBIX METOJOB MCCIEAOBAHMS SBJICHUN NMPUPOIBI U TEXHUKH, OBJIAJCHUE
YMEHUSIMU OOBSICHATH (PU3NUYECKUE SIBJICHUS, IPUMEHSS NIOJyYCHHbIE 3HAHUS, PEeIlaTh 3a/1a4d, B TOM YUCJE€ KaYeCTBEHHbIE U
DKCHEPUMEHTAIBHBIE.

[IpyHIMNUANbHO JEATEIbHOCTHBIM XapakKTep MJaHHOIO pasjefia pealu3yercs 3a CY€T TOro, 4ro oOydaroluecs
BBIITOJIHSIOT 33JJaHUsA, B KOTOPBIX UM IIPELJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUM paclio3HaBaTh U HAYYHO OOBSCHATH (DU3UUECKHUE SIBJICHUS B OKPY Kalollel NpUpoje U
NOBCEIHEBHOM JKM3HU;

UCIOJIb30BaTh HAy4yHble METOJIbI HUCCIIENOBaHUA (PU3MYECKUX SBJICHHH, B TOM 4YHCIE IJsi MPOBEPKU THUMOTE3 U
NOJIyYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HambOOJee BAXKHBIX JOCTHXKEHHWN COBPEMEHHBIX TEXHOJOTHUW, HANpUMeEp, MPaKTUYECKOIro
UCITOJIb30BAHUS PA3JIMYHBIX UCTOUHUKOB SHEPTMU HA OCHOBE 3aKOHA MPEBPALIEHUS M COXPAHEHHMS BCEX M3BECTHBIX BUIOB
SHEPIHH.
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INIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

N3yuenne ¢Gu3uk Ha ypOBHE OCHOBHOIO o0OIero oOpa3oBaHUsi HANpPaBICHO HA JOCTUKEHUE JIMYHOCTHBIX,

MCTAIPECAMETHBIX U IPECAMETHBIX O6pa30BaTCJIBHBIX PE3YyJIbTATOB.

B pesynbrare uzydyenusi GU3MKu Ha YpOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus y oOyuaromierocs 0ynyT cpopMupoBaHbl

CJICAYIOMUC JIMNYHOCTHBIC PE3YJIbTAThl B HaCTH:!

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

— MPOSIBIICHUE UHTEpECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (DU3UYECKOI HAYKH;

— LIEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

— TOTOBHOCTb K aKTHBHOMY YYacTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYUMBIX M ITHUECKHX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTHKCHUN (PUBHKY;

— OCO3HAHHUE BAXKHOCTU MOPAIbHO--3TUYECKUX IPUHIUIIOB B IESTEIBHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCIIPUSITUE ICTETUYECKUX KA4YeCTB (DU3MYECKON HaAyKu: €€ TapMOHHYHOTO IOCTPOEHHUsS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HAaHME IIEHHOCTH (PU3UUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI PAa3BUTHS TEXHOJOTHA,
BAKHEUIIIEH COCTABIISIOIIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOU JTHO003HATEIHLHOCTH, MHTEPECA K UCCIIEIOBATEIBCKOM AESITEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 3I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHS:

— OCO3HaHUE ILIEHHOCTH O€30MacHOro 00pa3a XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, Ba)XKHOCTH MpPaBHII
0e30MacHOro MOBEJECHUS Ha TPAHCIOPTE, HAa JOpOrax, ¢ 3JIEKTPUYECKUM U TEIUIOBHIM O00OPYJAOBAaHHEM B JOMAaLTHUX
YCIOBUSIX;

— c(hopMUPOBAHHOCTH HaBbIKA pehIeKCUU, TPU3HAHKE CBOETO MpaBa Ha OIMMOKY U TAKOTO e MpaBa y APYTroro 4eI0BeKa;
6) TPy10BOT0 BOCIIUTAHMSL:
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— AKTUBHOE y4YacCTHE B PELIECHUU NPAKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa30BaTEbHON OpraHu3anuu, ropoaa, Kpas)
TEXHOJOTUYECKON M COLMAJIbHON HANpPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NUECKUX 3HAHUK;

— MHTEpEC K NPAKTUYECKOMY U3yUYEHUIO NMPOodeccuid, CBA3aHHBIX C (DU3UKOM;

7) 3K0JOru4eCKOro BOCIIMTAHMS:

— OpHUEHTAIMs Ha MPUMEHEHHUE (PU3NYECKUX 3HAHUU JUIsl PelIeHUs 3a]1a4y B 00JIaCTU OKPY>KAroIIe cpeibl, MIaHUPOBAHUS
IIOCTYIIKOB U OLIEHKHU UX BO3MOXKHBIX IIOCIEACTBUH U1 OKPYIKAIOLIEH CPEbl;

— OCO3HaHUE T00ATBHOT0 XapaKTepa IKOJIOTHUYECKUX NPo0OJieM U MyTeill UX pelieHus;

8) amanTanum K U3MEHSIOIIUMCH YCJIOBUAM COUMATBHON U IPUPOAHOI Cpeabl:

— TMOTPEeOHOCTh BO B3aUMOJICUCTBUHU MPU BHINOJHEHUHU HCCIEJAOBAHUM M MPOEKTOB (U3MUECKOW HAIMpPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSM JPYTHUX;

— IOBBIMICHUC YPOBH: CBOEH KOMIIETEHTHOCTH qcpe3 MPAKTUICCKYIO NCATCIIbHOCTD,

— HOTp€6HOCTI) B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHI/II>JI, B TOM YHUCIJIC (I)OpMy.III/IpOBaTI) nAaCH, IMMOHATHA, THIIOTC3BI O (1)H31/I‘ICCKI/IX
00BEKTaxX U SABJICHUAX,

— OCO3HaHHUC lle(l)I/IHI/ITOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH (1)I/I3I/IKI/I;
— INIAaHUPOBAHHUEC CBOCTO Pa3BUTHA B HpI/IO6p€T€HI/II/I HOBBIX (1)I/ISI/I‘I€CKI/IX 3HaHI/II71;

— CTPCMJICHUC aHAJIIM3HUPOBATb W BBIABJIATH B3adMMOCBA3U IIPUPOIHLL, O6IIICCTBa N 3KOHOMHKH, B TOM HYHCIIC C
HCIIOJIB30BaHUCM (1)I/I3I/I‘I€CKI/IX 3HaHHﬁ;

— OIICHKa CBOUX I[GﬁCTBHfI C y‘IéTOM BJIMAHUA Ha OKPYKAIOIMIYIO CPCay, BO3ZMOKHBIX r100aIbHBIX HOCHGﬂCTBHﬁ.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHUST mMporpaMmbl 1Mo (GU3MKE Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs y 0OydYaromierocs: OyayT

chopMHpPOBaHEl MeTamnpeAMeTHbIE Pe3yJbTaThl, BKIIOUAIONINE IMO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIE IEUCTBHUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YI€OHBIE ACHCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC YU€OHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Ba3oBble JJoruueckue JelcTBUA:

e BBISBJISITh U XapaKTEPHU30BaATh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBIICHUI);
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YCTaHAaBIIUBATh CYIIECTBEHHBIN MpPU3HAK KJacCU(pUKAIIUU, OCHOBAHUS [l 000OIIEHHS U CPABHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMAaTPUBAEMBbIX (paKTaX, TAHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K
(bU3UYECKUM SIBIICHUSIM;

BBISIBJISITh PUUUHHO--CJICJICTBEHHBIC CBSI3U MPU U3YYECHUU (DU3NYECKUX SBJICHUN U MPOIECCOB, JeiaTh BBIBOJBI C
WCIIOJIb30BAaHUEM JEAYKTUBHBIX W UWHIYKTUBHBIX YMO3aKJIIOYEHUM, BBIJBUTaTh THUIOTE3bl O B3aUMOCBA3SIX
(bU3MYECKUX BETUYNH;

CaMOCTOSITEILHO BBIOMpATh CIMOCOO pelleHus yueOHOM ¢u3mdeckor 3amauu (CpaBHEHHE HECKOJIBKUX BapHAHTOB
pelieHus, BBIOOp HauboJee MOoX0IAIIET0 C YYETOM CaMOCTOSTENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTeIbCKNE JEMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT MTO3HAHUS;

POBOJIUTH TIO CAMOCTOSTEIILHO COCTABJICHHOMY IUUIAHY OMBIT, HECIOXKHBIA (PU3UUECKUIN HIKCIIEPUMEHT, HEOOIBIIIOE
uccienoBanre (PU3NIECKOTO SIBICHHUS;

OIICHUBAaTh Ha TPUMEHHMOCTh U JOCTOBEPHOCTh HWH(OpMAIMIO, TOJIYYCHHYI0 B XOJAE HCCICIOBAHUS WIH
AKCIIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYIHPOBATHL OOOOIIEHUSI W BBIBOJLI MO pe3ysibTaTaM MPOBEIEHHOTO HAOIIOJEHUS, OIIbITA,
UCCIIEI0BAHUS,

IPOTHO3UPOBATH BO3MOXKHOE JajibHeilIee pa3BUTHE (HU3MUECKUX MPOIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS
00 WX pa3BUTUHU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSATh Pa3IUYHBIC METOJNbI, HHCTPYMEHTHI M 3allpoChl NpHU TIOMCKEe M O0TOOpe MH(OpPMAIMM WIH JaHHBIX C
y4€TOM MPETIOKEHHON YueOHOM (hU3NIECKOM 3aauH;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMAITHIO PA3INIHBIX BHIOB U (JOPM TIPECTABICHUS;
CaMOCTOSITEJILHO BBIOMpATh ONTHUMAIBbHYIO (OpMYy TpeaCTaBlieHUs HWH(DOpMAIMU W WIUTIOCTPUPOBATH pEIIaeMbIe
3aJ1ayu HECJIIOKHBIMH CXEMaMU, JUarpaMMaMu, MHON TpaduKoil 1 X KOMOMHAIUSMHU.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUS:

B XO7€ OOCYXXJeHHUsl y4eOHOro Marepuana, pe3ylbTaToB JJA0OPATOPHBIX PadOT M MPOEKTOB 3aJaBaTh BOMPOCHI IO
CYILLIECTBY OOCYX/IaeMOil TeMbl W BBICKA3bIBaTh WJEH, HAICJCHHbIE Ha pEIICHHE 3aJayl U MOAJAECp)KaHHE
0J1aro’kenaTeIbHOCTH OOIIEHUS;
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COIOCTABJISITh CBOU CYXACHHS C CYKICHHUSIMHU JPYIMX YYaCTHUKOB IUajora, 0OHapyXMBaTh pa3jiudyve MU CXOJCTBO
MO3UIINMN;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJUYHO TPEACTaBIATh PE3YNbTATHl BBIMOJIHEHHOTO (PU3NYECKOro OmblTa (3KCIEPUMEHTA, HCCIEI0BaHHUs,
MIPOEKTA);

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIUBUAYaJbHON pabOThl MpPH PEHIEHUH KOHKPETHOU
(duznueckoi mpodIemsl;

MPUHUMATh 1€JIM COBMECTHOU AESATENbHOCTH, OPTaHU30BbIBATh JEUCTBUS MO €€ JOCTHKEHHUIO: PaCTpedesiTh POJIH,
00CyXJ1aTh MPOLIECCHl U Pe3yJbTaThl COBMECTHON PabOThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITMOJHATH CBOIO YacTh pabOThI, JOCTUras KaueCTBEHHOrO pe3yjbTaTa MO CBOEMY HAIPaBICHUIO U KOOPAUHUPYS
CBOM JICUCTBHUSI C IPYTUMU WICHAMH KOMaH/IbI;

OLICHMBATh KAaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHUSM, CAMOCTOSITENHHO CPOPMYIMPOBAHHBIM
y4aCTHUKaMU B3aHUMOJICHCTBHUS.

PeryasiTuBHBbIC YHUBepCcaJIbHbIe y4eOHbIe 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalUSIX, TPEOYIOUTUX JIJIS pelleHUs (PU3NYECKUX 3HAHUM;
OpPUEHTUPOBATHCS B PANIMUHBIX MOAXOAAX MPHUHATHS pElIeHUN (MHAMBHUAYAJIbHOE, NMPUHSATHUE PEIICHUS B TPYIIIIE,
MPUHATHE PEIICHUI TPYIIIOi);

CaMOCTOSITEJIbHO COCTaBISITh AJTOPUTM peIIeHUs (PU3MYECKON 3a7ayd WM IUIaHa KCCIEIOBaHUS C y4ETOM
MUMEIOIIUXCS] PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBIN NHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IPeAJiaraTh IJIaH €€ U3MEHCHUS;

OOBSCHATDh MPUYMUHBI JTOCTHKCHUS (HEIOCTIIKCHUS) PE3yJIbTaTOB ACSATEIBHOCTH, 1aBaTh OIEHKY MPUOOPETEHHOMY
OIIBITY;

BHOCHUTH KOPPEKTHBHI B JACATEIHHOCTD (B TOM YHCII€ B XOJ] BBIMOJTHEHUS (PU3MUECKOTO MCCIIECIOBAHUS WM MPOCKTA)
Ha OCHOBE HOBBIX O0CTOSITENIbCTB, U3BMEHUBILUXCSI CUTYallUi, YCTAHOBIICHHBIX OIIMOOK, BOBHUKIIUX TPYAHOCTEH;
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e OILICHUBATH COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUIM;

e CTaBHUTh ce0s HA MECTO JIPYroro 4ejaoBeKa B XOJ€ CIOpa WM JUCKYCCMU HAa HAy4YHYIO TEMY, NOHMMAaThb MOTHUBBI,
HaMEPEHMS U JIOTUKY JPYTroro;

e TMPU3HABATh CBOE MPABO HA OWIMOKY MPHU pelIeHUH (PU3MYECKUX 3a/1ad WM B YTBEP)KICHUSAX HA HAYYHBIE TEMbI U
TaKO€ K€ MPaBO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenusi B 7 Kj1acce npeaIMeTHbIE pe3yabTaThl HA 6A30BOM YPOBHE JIOJKHBI OTpa)xaTh CHOPMUPOBAHHOCTD Y

o0Oy4arommxcs yMEHUM:

e HCIMONB30BaTh MOHATHUS: (PU3MYECKHE M XUMHUYECKHUE SIBICHUS, HAOJIOJEHUE, SKCIEPUMEHT, MOJEib, TMIOTE3a,
eAUHUIBI (U3UYECKUX BEJIIMYUH, aTOM, MOJIEKYyJla, arperatHble COCTOSIHUS BelecTBa (TBEpIOE, JKUIKOE,
razoo0pa3Hoe), MeXaHW4YeCKoe JBWXKEHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, NPIMOJIUHEHHOE), TpPaeKTOpuUs,
paBHOJEHUCTBYIOIIAs cuiia, Aedopmaius (ynpyras, IiacTU4eckas ), HEeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

e pasnuyarh sBIeHUS (AUQQy3us, TeIIoBOe ABUKEHUE YACTUIl BEIIECTBA, pABHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE
JIBUKEHUE, WHEPIIMS, B3aMMOJICHCTBHE Tell, paBHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHON OChIO BpalleHus, Nepeaayda
JaBiIeHUS TBEPABIMU TEJNAMH, KUIKOCTIMU U Ta3aMH, aTMOC(EepHOE IaBjieHHE, IJaBaHWE Tel, IMpPEBpaIICHUsS
MEXaHMYECKOW HEPTUH) M0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JIEMOHCTPUPYIOIINX JTaHHOE
dusnueckoe sBICHUE;

e pacrmo3HaBaTh MPOSBICHHE W3YUYEHHBIX (U3MYECKUX SIBICHUN B OKPY’KAIOIIEM MHUpPE, B TOM uuciIe (PU3NUYECKHE
SBJICHUS B IPUPOJIC: IPUMEPHI JBIKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B )KUBOW U HEKUBOU MPUPOJIE, NEHUCTBHE CHIIBI
TPEHHsI B TIPUPOJIC€ U TEXHHUKE, BIMSHUE aTMOCHEpPHOTO JaBJICHHUS HA KMBOW OpraHU3M, IUIaBaHHE PHIO, phIYard B
TeJle YeNOBeKa, MPU ATOM MEPEBOAMTH MPAKTHUYECKYIO 3ajJady B Y4YeOHYIO, BBIACISTH CYLIECTBEHHBIE CBOMCTBa
(mpu3Haku) GU3HUECKUX SBICHUIA,

e ONHCHIBATh U3YUYCHHBIE CBOMCTBA Teld U (PU3UYECKHUE SIBICHUS, UCIONB3Yys (U3NYECKUE BEIMYMHBI (Macca, 00bEM,
IUIOTHOCTh BELIECTBA, BPEMsI, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJa YNPYTrOCTH, CHJIA TSDKECTH, BEC TENa, CHIIA
TpeHus, JaBjieHHe (TBEPAOTO Tena, JKUIKOCTH, ra3a), BbITAIKHMBAIOIAs CHJIA, MEXaHWYeckas paboTa, MOIIHOCTS,
IUIEYO CHJIBI, MOMEHT CHJIbI, KOA((UIMEHT MOJE3HOTO JEHCTBUS MEXaHM3MOB, KMHETHUYECKas M MOTEHIUAIbHAs
SHEprusi), MpH OMUCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKHM CMBICI HUCIOJb3YEeMbIX BEIHYMH, UX 0003HAYCHUS U
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eAUHULIBI (U3UYECKUX BEITUYUH, HAXOJIUTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIUYUHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTH rpa)MKu U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKHE SIBJICHUS W TPOLIECCHI, UCIONb3Ys MpaBWia CIOXKEHUS CUl (BIOJIb
olHOU TipsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna, MpaBUIO paBHOBecHUs phiuara (0J0Ka), «30J10TOE
MPaBUJIO» MEXAaHUKHU, 3aKOH COXPAHECHMS MEXaHMYECKOW SHEPruu, MpHU ATOM JlaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIUChIBATh €0 MATEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (UBUYECKUE SIBIICHMS, TMPOIECCHl U CBOMCTBA TeJlI, B TOM 4YHCJI€ U B KOHTEKCTE CHUTyalHui
MPaAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BHISBISATh MPUUUMHHO--CIICICTBEHHBIE CBSI3U, CTPOUTHh 00BsICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ Omopod Ha 1—2 M3y4YEeHHBIX CBOWCTBA (DU3UYECKUX SIBICHUHN, (DU3NUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7a4u B 1-2 MeWCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (DU3NUECKHUE BEIUYNHBI
Ha OCHOBE aHAJIM3a YCJIOBHS 33/1a4M 3aMKUCHIBATh KPATKOE YCIOBUE, TIOJICTABIISITh (DU3NUECKHUE BETUIUHBI B (POPMYIIBI
U TPOBOAUTH PAcU€Thl, HAXOIUTh CIPABOYHBIC JaHHBIC, HEOOXOJMMBIC [JIsi PEIICHHUS 3a7ad, OIEHUBATh
PEATUCTUYHOCTD MOTy4YEeHHON (PU3UUECKON BETUYNHBI,

pacrio3HaBaTh MPOOJIEMbI, KOTOPhIE MOYKHO PEIIUTh MIPH MOMOITH (PU3UIECKUX METOJIOB, B ONMMCAHUU HCCIICIOBAHUS
BBIACJISITh MPOBEPSAEMOE NPEANOI0KEHUE (TUIIOTE3Y), pa3indaTh M HHTEPIPETUPOBATH MOJYUYECHHBIN PE3YNbTaT,
HaXOAUTh OLIMOKU B XOJI€ OMBITA, JIEJaTh BBIBOJIBI 110 €r0 PE3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIONEHUIO (PU3NYECKUX SBICHUM WM (PU3MYECKUX CBOMCTB Ted: (POpMYyIHpPOBAThH
IpOBEPsiEMbIE MPEOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PY/I0BaHUs, 3alIUCHIBATh X0/ OMBITA U
(bopMynHpoOBaTh BHIBOJBL

BBITMIONHATh TIPSIMbIE HW3MEPEHUS PACCTOSHMS, BPEMEHM, MAacChl Tena, O0BbEMa, CWJIBI M TEMIepaTyphl C
UCIIOJIb30BAHUEM aHAJIOTOBBIX U HHUQPPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHHUS MPUOOPOB C y4ETOM 3aJaHHOM
a0COIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH HMCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYMHBI OT JPYTOM C HKCIIOIH30BAHHUEM MPSIMBIX
M3MEPEHUN (3aBUCUMOCTU MYTH PABHOMEPHO [BIXKYILIErOCS Tella OT BPEMEHU JBMXKEHHUS Teja, CHJIbI TPEHHS
CKOJIbXKEHHUSI OT Beca Teja, KauyecTBa 0OpabOTKH MOBEPXHOCTEW TEA M HE3aBUCUMOCTHU CWJIbI TPEHHUS OT ILUIOIIAAN
COTPUKOCHOBEHUS TEJI, CUJIBI YIIPYTOCTH OT Y/UTHHEHHSI TIPY>KUHBI, BHITAIKHBAIONIEH CUITBI OT 00BhEMA TOTPYKEHHOH
YacTH Teja U OT MJIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU OT TUIOTHOCTH TeJla, OT TNTyOUHBI, HA KOTOPYIO MOTPYKEHO
TEJ0, YCIOBUM IJIaBaHMs TeJl, YCIOBUM paBHOBECHs pblyara M OJIOKOB), y4acCTBOBATh B IUIAHUPOBAHUU Y4€OHOTO
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UCCJIEeI0BaHNs, COOMpATh YCTAHOBKY M BBIIOJIHATh W3MEPEHHUs, Cleaysl MNpPeIIoKEHHOMY IUlaHy, (UKCHpPOBATh
PE3yJIbTATHl MONTYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJAE MPEIJIOKEHHBIX TAOIUI U rpauKOB, JeaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIEI0BaHNUS;

MPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIUYMH (IIOTHOCTH BEUIECTBA XKUIAKOCTH M TBEPAOrO Tela, CHUiia
TPEHMsI CKOJIbKEHUS, IaBJIEHUE BO3/yXa, BRITAJKHUBAIONIAs CUiIa, ACHCTBYIOIIAs Ha NOTPYKEHHOE B KUIKOCTh TEJIO,
KO3 (PUIIMEHT NOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIAEAYS MPEII0KEHHON UHCTPYKUUU: NPU BHIIOJHEHUN
U3MEPEHUN COOMPATh HKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHHE HCKOMOU BEJIMYUHBI;

coOJII01aTh PAaBUJIa TEXHUKH 0€30MacCHOCTH NIPpU paboTe ¢ 1a00opaTOPHBIM 000PYI0BAHUEM;

yKa3blBaTh TMPUHIUINBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECH, TEPMOMETpP, JTUHAMOMETD,
coO0IIatoINeCs COCYAbl, OapOMETp, phluar, NOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHAS! MJIOCKOCTH;
XapaKTEepPU30BaTh MPUHITUIIBI ICUCTBUS M3YUEHHBIX MTPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPON HA MX OMHCAHUS
(B TOM umucie: TOMAIIMIHUKH, YCTPOWCTBO BOJONPOBOJAA, THUIPABIMYECKHN Mpecc, MaHOMETP, BBICOTOMED,
MOPIITHEBOM HAcOC, apeoOMETp), UCTOJb3Ysl 3HAHUS O CBOWCTBAX (PM3MUECKHUX SIBICHUN M HEOOXOJIUMBbIE (PU3UUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

PUBOJAUTH MPUMEPHI (HAXOIUTh WH(DOPMAIINIO O TPUMEpax) MPaKTHUYECKOTO UCIOIb30BaHUs (PU3UUCCKUX 3HAHUH B
MOBCEIHEBHOM JKM3HM i1 obOecriedeHus O€30MacHOCTH TpU OOpallleHud ¢ MNpudopaMu U TEXHHUUECKHUMU
YCTPOICTBAMU, COXPAHEHUS 3I0POBbs M COOITIOACHUS HOPM HKOJIOTHYECKOTO TTOBEICHUS B OKPYXKAIOIIEH Cpelie;
OCYIIECTBIISITH OTOOP MCTOYHUKOB MHpopManuu B MIHTEpHETE B COOTBETCTBUU C 3aJIaHHBIM TTOMCKOBBIM 3aIIPOCOM,
HAa OCHOBE HMMEIOLIMXCS 3HAHUN U MyTEM CpaBHEHUS Pa3IMYHBIX MCTOYHHKOB BBIACIATH MHPOPMAIHIO, KOTOpas
ABIIETCS MPOTUBOPEUYNBOM MIIM MOXKET OBITH HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYEOHBIX 3aJaHUl HAyYHO--TIOMYJISIPHYIO JIUTEPATypy (HU3UUYECKOTO COACpIKAHUS,
CIIPaBOYHBIE MaTEpUaIIbl, pecypchl ceTu HTepHET, BIaieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa30BaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIC KpAaTKHWE MHUCHMEHHBIC M YCTHBIE COOOIICHUS HAa OCHOBE 2—3 HCTOYHUKOB HH(POPMAIIUH
¢u3nyeckoro coaep)kaHus, B TOM YHUCIIE MyOJIMYHO JesaTh KPAaTKHE COOOIIEHHS O pe3yjbTaTaX MPOEKTOB HJIU
y4eOHBIX HMCCJIEAOBAaHUW, MPU ATOM T'PAMOTHO HCIOJIb30BATh M3YYEHHBIN MOHATUWHBIA ammapatr Kypca (pu3ukw,
COINPOBOK/1aTh BBICTYIUIEHHUE MTPE3ECHTALIUE;
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e TIpPH BBITIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUI paclpenesiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJa4aMu, CICAUTD 32 BBHIOJHEHUEM IJIaHA JACHCTBUIA, aJIeKBATHO OIEHUBATh COOCTBEHHBIN BKIIA]
B JCSITENFHOCTD TPYIIIBI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHIE, YIUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xoHiy o0yuenus B 8 kiacce rnpeaMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y

0o0Oy4aromuxcs yMEHUM:

e UCIONB30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ], TEIUIOBOE IBHKCHHE aTOMOB W MOJEKYJ, arperaTHbIe
COCTOSIHHSI BEIECTBA, KPUCTAIIMYECKHEe W aMOpQHBIC Tela, HACHIIIEHHBIH M HEHACHIICHHBIA Tap, BIaXKHOCTH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHsS DSHEPrus, TEIUIOBOW JBUTaTeNb, JIIEMEHTAPHBIM JIEKTPUUYCCKUI 3apsl,
AIIEKTPUYECKOE TI0JIe, MPOBOJHUKHU U JUAJICKTPUKH, TOCTOSTHHBIN DJIEKTPUICCKUI TOK, MATHUTHOE T0JIE;

e pa3nuuaTh SBJICHUS (TEIUIOBOE pacCIIMpEeHHE U C)KaThe, TeIulolepenada, TEIUIOBOE PaBHOBECHE, CMaduBaHHE,
KalmwUISIpHBIE  SIBIICHUS, HCIAapeHHe, KOHJEHCAIUs, TUIaBJICHHe, KpuUCTauu3anus (OTBEepAEeBaHHE), KHUIICHUE,
Teruonepeaada (TETUIONPOBOIHOCTh, KOHBEKIIUS, H3IY4YCHHE), JJICKTpU3alUs TeJ, B3aWMOJCHCTBHE 3apsIoB,
JIEUCTBHS DIIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBUE MAarHUTOB, ICHCTBUE MarHUTHOTO TTOJIS Ha
TPOBOJIHUK C TOKOM, 3JICKTPOMAarHUTHAas MHAYKIIKS) 110 ONMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PH3UYECKOe SBICHHUE;

e pAacHo3HaBaTh IMPOSBICHHE HM3YYCHHBIX (PU3MUECKUX SBICHUH B OKpYKAIOIIEM MHUpPE, B TOM uucle (pHU3HYECKue
SBJICHUS B TPHUPOJIE: MOBEPXHOCTHOE HATSDKEHHE W KaNWUIAPHBIE SBICHHUS B TPUPOJE, KPUCTAIUIBI B MIPHUPOJIE,
mnydenue ComHia, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, OOpa3oBaHHE pOCHI, TyMaHa, HHes, CHera,
AIIEKTPUYECKHE SBJIEHUS B aTMoc(epe, JIEKTPUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE MoJyie 3eMiu, JApeid
MIOJTFOCOB, POJIb MAarHUTHOTO TOJIS JJIS )KU3HHM Ha 3emJlie, MOJIIPHOE CHSHUE, TPU 3TOM IEPEBOAMUTH MPAKTUYECKYIO
3a7jady B yu4eOHYI0, BBICTISTH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (HPU3UYECKHX SIBICHUN;

e OIKCHIBATh M3yYCHHBIC CBOICTBA TNl U (PU3UUECKUE SIBICHUS, HCIONB3Ys (pU3MUecKue BETUYMHBI (TeMIleparypa,
BHYTPEHHSSI 3HEPTUs, KOJUYECTBO TEIUIOTHI, yJENbHas TEIJIOEMKOCTh BEIIECTBA, YZeNbHAas TEIJIoTa IUIABICHHUS,
ylnenabHas TemjioTa napooOpa3oBaHUs, yAelbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KO3 (UIMEHT IMOJIE3HOTO AEHCTBUS
TETJIOBOM MAIIMHBI, OTHOCUTENbHAs BIIAXXHOCTb BO3AYXa, JJIEKTPUUYECKUH 3apsijl, CWIa TOKa, 3JIEKTPHUUECKOE
HanpsoKEHUE, COIMPOTUBJICHHE TMPOBOJHUKA, VYAEIbHOE COMPOTHBICHHWE BEUIECTBa, paboTa U  MOIIHOCTh
AIIEKTPUYECKOT0 TOKA), MPU ONHUCAHUU MPABUIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICI HCIHOJB3YEeMbIX BEJIMYUH,
0003HAUYEHUsI M EOUHUIBI (PU3NYECKUX BEIUYMH, HAXOAUTh (OPMYJIBI, CBSA3BIBAIOIIME JAHHYIO (DU3HYECKYIO
BEJIMYUHY C JPYTUMHU BEJIMYNHAMH, CTPOUTDH IpaUKH U3yUEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEITUUHH;
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XapaKTepu3oBaTh CBOMCTBa Tes, (PU3NUYECKUE SBICHHUS M MPOILECCHl, UCIOJb3ys OCHOBHBIE TOJOXKEHUS
MOJEKYISIPHO--KUHETUUECKON TEOpUU CTPOCHUSI BEIIECTBA, MPUHIMI CYMEPIIO3UIUU ToJied (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma [ ydacTka Lenu, 3akoH Jlkoyns—JIeHua, 3aKOH COXpaHEHHS
SHEPI'UH, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMUCHIBATH €r0 MAaTEMAaTUUECKOE BBIPAKCHHUE;
OOBSICHATh  (U3MYECKHE TMPOIECCHl M CBOWCTBA TeJI, B TOM UHCI€ MW B KOHTEKCTE CHUTYyalMil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO-CICACTBEHHbBIC CBSI3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMopod Ha 1—2 W3y4eHHBIX CBONCTBA (DU3WYECKUX SIBICHHH, (PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEW;

pemaTth pacu€THbIe 3a7a4u B 2—3 MEUCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (DU3NUECKUE BEIUYNHBI
Ha OCHOBE aHaju3a yCJIOBHUA 33Jlauyd 3allUChIBATh KPAaTKOE YCIIOBHUE, BBISBIISATH HENOCTATOK JAHHBIX ISl PEUICHHS
3a/1a4uu, BHIOMpaATh 3aKOHBI U (OPMYJBI, HEOOXOAUMBIE aJia €€ pelIeHUs, MPOBOJUTH Pacu€Thl M CpPaBHUBATH
MOJIydEeHHOE 3HaueHUe (U3UICCKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH,

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIM (PU3MUECKUX METOOB, UCIIONB3Yys OINHUCAHUE
UCCIICIOBaHUs, BBIJCHATh MPOBEPSIEMOE MPEAINOI0KEHUE, OIEHUBAaTh NPABWIHHOCTh TMOPSAKA MPOBEIACHUS
UCCIIeIOBaHus, 1€J1aTh BBIBO/IBI;

POBOAUTH OTBITHI MO HAOMIOAEHUIO (PU3NUYECKUX SBICHUN MU (U3UYECKUX CBOMCTB Tel (KaMWUISIPHBIE SBICHUS,
3aBUCUMOCTbH JIaBJIEHUS BO3/yXa OT €ro 00bEéma, TeMIepaTypbl, CKOPOCTH Mpollecca OCTHIBAHUS M HArpeBaHUs MPHU
U3JIy4YEHUU OT ILBETa M3Iydarouied (MOIIOMIAI0NIei) MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOABI OT TEMIIEPATYPHI
KUIOKOCTH M IUIOWIAAA €€ TOBEPXHOCTH, DIIEKTPHU3alMs Tel U B3aUMOICHCTBUE JJIEKTPUUYECKHX 3apsoB,
B3aUMOJCHCTBHE TOCTOSHHBIX MArHUTOB, BU3yaju3allusi MAarHUTHBIX IIOJIEM MOCTOSIHHBIX MarHuTOB, JEHCTBUS
MAarHUTHOTO MOJSl Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AJEKTPOABUTATEINS MMOCTOSHHOIO
TOKa): (OPMYTUPOBATH MPOBEPSEMBIC MPEANOI0KEHUsS, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYyIOBaHUSA,
OTHMCHIBATDH XOJI OTBITA U (HOPMYTUPOBATH BHIBOIBI,

BBINIOJIHATh NPSIMBIE M3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOW BIIAXKHOCTH BO3/yXa, CHJIBI TOKA, HAIPSKEHUSA C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U MATYMKOB (PU3MUECKUX BEIIMYWH, CPABHUBATH PE3YJIHTATHl U3MEPEHUN C
y4€TOM 3aJJaHHON a0CONMIOTHON MOTPEIIHOCTH;

MPOBOJUTH HMCCIECIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYMHBI OT JPYTOM C HCIIOIH30BAHUEM MPSIMBIX
U3MepeHui (3aBUCUMOCTb COMPOTUBIICHUS TPOBOJIHUKA OT €0 JIJIMHBI, TUIOLIAX MTONEPEYHOTO0 CEYEHUS U YACIBHOTO
CONIPOTHUBIICHUS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA, MAYLIErO Yepe3 MPOBOJHMK, OT HANPSIKEHHS HA MPOBOJHUKE,
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HCCIIEIOBAHUE TIOCJIEIOBATENIBHOTO U MAapaJJIEIbHOTO COEJWHEHHN MPOBOJAHUKOB): IJIAHUPOBATH HCCIEIOBAHUE,
coOMpaTh YCTAHOBKY M BBIMOJHATH HM3MEPEHMs, CIEAysS NPEAJIOKEHHOMY IUJIaHy, (DUKCUPOBATH PE3YJIbTAThI
MOJIy4YEHHOM 3aBUCUMOCTH B BUJI€ TaOIUIl U IPpaUKOB, JI€JIaTh BHIBOJIBI MO PE3yJIbTaTaM UCCIICIOBAHMUS;

MPOBOJIUTh KOCBEHHBIC H3MEpEeHUs (HU3NYECKUX BeNWYUH (ylelbHas TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
MPOBOJHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHHUS, COOUPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, CIEysl IPEAJIOAKEHHON HHCTPYKIIMH, ¥ BRIYUCIATH 3HAUYCHUE BEJIMUUHBI,

coOJII01aTh MPaBUIIa TEXHUKHU 0€30MIaCHOCTH IIPpH paboTe ¢ 1adopaTOpHBIM 000PYI0BAHUEM;

XapaKTEepU30BaTh MPUHIIUIIBI JEUCTBUS U3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPON HA UX OMUCAHUS
(B TOM uyucne: cucTeMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIIEpPMETP, BOJBTMETP, CUETUHK
ANEKTPUUYECKOM DHEPrUuH, IJIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTelbHBIC JJIEKTPONPUOOPHI (MIPUMEPHI),
ANEKTPUUECKHE MPEIOXPAHUTENH, SJIEKTPOMATHUT, AJIEKTPOABUTATENIb MOCTOSHHOTO TOKa), HUCIMOJb3Ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBJICHUN U HEOOXOquMbIe (hU3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHMCTBA M HW3MEPHUTEIbHBIE NPHOOPHI MO CXeMaM U CXEMaTUYHBIM
pUCyHKaM (KHUIKOCTHBIA TEPMOMETpP, TEPMOC, TCUXPOMETpP, THUTPOMETP, JBHUrarellb BHYTPEHHErO0 CrOpaHWs,
AJNIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbI JJICKTPUYECKUX IIeNeil ¢ TMOociea0BaTeIbHbIM M MapalieIbHbIM
COEIMHEHHUEM DJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUECKUX 1IETICH;

NPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMALIUIO O IPUMEPaX) MPAKTUUECKOTO MCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B
MOBCEIHEBHOM JKM3HU i oOecriedeHusl O€30MacHOCTH TpU OOpalleHHH ¢ NpudopaMH U TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbSI 1 COOTIOACHHS HOPM HKOJIOTMYECKOTO MOBEICHHS B OKPYXAIOUIEH Cpelie;
OCYIIECTBIISITh MOUCK HHpOpManuu (HU3MIECKOro coaepkaHus B VMHTepHETe, Ha OCHOBE MMEIOIIMXCA 3HAHUNA U
nyTéM CpPaBHEHUS JIOMOJHUTEIbHBIX UCTOYHUKOB BBIICISATh HH(DOPMAIUIO, KOTOpAs SIBJISETCS MPOTHBOPEUYNBON HIIH
MOKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPHU BBITTOJIHECHUH yUEOHBIX 3aJJaHUN HAy4HO--TIOMYJISIPHYIO JUTEPaTypy (PU3NYECKOTO COAEpKaHMUS,
CIIpaBOYHBIE MaTepHUaibl, pecypchl ceTu IHTEpHET, BIaAeTh NPUEMAMU KOHCIIEKTUPOBAHUS TEKCTA, IPeoOpa30BaHUs
nH(pOpMaK U3 OHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIC MHCHMEHHBICE M KPATKUE YCTHBIC COOOIIEeHHs, 0000mas WHGOPMAIMIO W3 HECKOJIBKUX
HMCTOYHUKOB (PU3UYECKOr0o coJep:KaHus, B TOM YHCIE MyOJUYHO TMPEACTaBIATh PE3yNbTaThl MPOCKTHON WIIH
HCCIIEIOBATENBCKOM AEATEIIBHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIb30BaTh W3YYEHHBIM MOHSATUMHBIA ammapar Kypca
(bu3HKHU, COMPOBOXKIATH BBICTYIICHNE MTPE3CHTAIINCH;
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IPU BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCIEAOBAHMM (PU3MUYECKUX MPOIECCOB pacHpelressiTh OOS3aHHOCTH B
IPYIIIE B COOTBETCTBUM C ITOCTABICHHBIMM 3a/1a4aMH, CJICIUTH 3a BBIIIOJIHEHUEM IUIAHA JEUCTBUM U KOPPEKTUPOBATH
€ro, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBI BKJIAJ B JEATEIbHOCTb TPYIMIbl, BBICTpAaUBaTh KOMMYHHUKATHBHOE
B3aUMOJIEUCTBHE, MPOSIBIASA TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.

K xoHIy o0yueHusi B 9 kj1acce npeIMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y
o0Oy4aromuxcs yMEHUM:

UCIIOJIb30BaTh TMOHATHSA: CUCTEMA OTCUYETA, MAaTepuaibHas TOYKA, TPAEKTOPHsS, OTHOCUTEIBHOCTh MEXaHUYECKOTO
aBWKeHUs, nedopmanus (ynpyras, IUIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
Neperpy3Ku, LEHTP TAKECTH, aOCOJIIOTHO TBEPJIOE TENO, LIEHTP TAXKECTU TBEPJOTO Tena, paBHOBECHE, MEXaHHUYECKUE
KosieO0aHUs U BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, ANEKTPOMAarHUTHBIE BOJHBI, IIIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTh, CIEKTPhl UCIYCKaHUSI U MOIJIONICHUS, aibda-, 6eTa- U raMMa-u3JIy4eHus,
M30TOIIbI, SiZICpHAs SHEPreTHKA;

paznuyarh  SIBIIEHUST (PaBHOMEPHOE M  HEPaBHOMEpPHOE MPSMOJIMHEMHOE JIBJKEHHE, PAaBHOYCKOPEHHOE
NpsIMOJIMHENHHOE JIBUKEHHE, CBOOOJHOE MMaJIeHUEe Tell, paBHOMEPHOE JBUYKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE JBIXKEHUE, KoJjeOaTelbHOe IBMKEHHUE (3aTyXalollMe M BBIHYXJACHHBIE KoJieOaHUs), pEe30HaHC,
BOJIHOBOE JIBIJKEHHE, OTPAXEHUE 3BYKA, NMPSIMOJIMHEHHOE pacIpoCTpaHEHHUE, OTpPaKECHUE M TPEIOMJICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPaXEHUE CBETA, Pa3j0KEeHHE OEoro CBeTa B CIEKTP U CJIOKEHHE CIEKTPaTbHBIX I[BETOB,
JUCIIEpPCHs] CBETa, ECTECTBEHHAs pPaJMOAKTHUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOTO CIEKTpa H3JIY4YEeHUs) IO
OMHMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOMINX JaHHOE (PU3UYECKOE SBICHUE;
pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUYECKUX SBICHUN B OKpY)KaloIleM MHpe (B TOM uucie (puandeckue
SABJICHUSI B IPUPOJIE: MPUIIUBBI U OTJIUBBI, ABMKEHUE IIaHET COTHEYHON CUCTEMBI, pEaKTUBHOE JIBHXKEHUE JKUBBIX
OpraHU3MOB, BOCIIPHUSTHE 3BYKOB >KUBOTHBIMH, 3€MIICTPSICEHUE, CEWCMHMYECKHE BOJIHBI, I[yHaMH, 7XO0, I[BETa TeT,
ONTUYECKHUE SIBICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEHCTBUE BHUAUMOTO, YIbTPa(dUOJIETOBOIO U PEHTICHOBCKOIO
U3ITyYEHHUH, €CTECTBEHHbIN paJMOaKTUBHBIN (POH, KOCMHUYECKHE Jy4d, PaJUOAKTHBHOE H3IIyY€HHE HPUPOIHBIX
MUHEPAJIOB, EWCTBUE PaJUOAKTUBHBIX M3JyYCHUH HA OPraHU3M YE€JOBEKA), IPHU 3TOM IEPEBOAUTH INPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIACISTh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU) (DU3UYECKUX SIBJICHUIA;

OINKCHIBAaTh HM3yUYEHHBIE CBOWCTBA Tel M (U3NUYECKUE SIBICHUS, UCTOJIB3Ys (U3NUECKHUE BEIUYMHBI (CPeAHss U
MIHOBEHHAsI CKOPOCTh TeJla PU HEPAaBHOMEPHOM JBWKEHUH, YCKOPEHHUE, NepEMELIEHUE, MyTh, YIJIOBas CKOPOCTb,
CUJIa TPEHMSI, CHJIAa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOJHOrO MaJIeHUs, BEC TENA, UMITYJIbC TEa, UMITYJIbC
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CWJIBbI, ME€XaHHWYecKasi paboTa U MOIIHOCTh, MOTECHIIMAIbHAS YHEPTHS Tella, MOAHSATOTO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMANIbHASI DHEPTUs CXKATOW MPYKUHBI, KUHETUYECKAs SHEPrus, MOJIHAS MEXaHUYeCKas SHEprus, Nepuoja u
yacToTa KoJieOaHWi, JIMHA BOJHBI, POMKOCTh 3BYyKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMIICHUS
cpenbl), IpU OMUCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICH MCHOJIb3yeMbIX BEIUYWH, OOO3HAUYCHUS M
eIUHULIBI (PU3UYECKUX BEIUYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH IpaMKN N3yUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYNH;

XapaKTepUu30BaTh CBOWCTBA TeJ, (pU3WUYeCKue SBJICHUS U MPOIECCHl, UCIOIb3Yys 3aKOH COXPAHEHHS SHEPIUH, 3aKOH
BCEMUPHOTO TATOTECHUS, MPUHIUI CYMNEPHO3UIIMU CUJI, TPUHIUI OTHOCUTENbHOCTU ['anmunes, 3axkoHsl HbproTOHA,
3aKOH COXpaHEHUs HUMITYJbCa, 3aKOHBI OTPAXKCHHS M TPEJIOMIJICHHUS CBETa, 3aKOHBI COXPAHEHMs 3apsoBOrO M
MacCOBOI'O YHCEJI MPHU SAEPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA W 3aITUCHIBATH €r0
MaTeMaTHUYE€CKOE BhIPaKEHUE;

OOBSICHATh (UBMYECKHE TPOIECCHl M  CBOMCTBA Tel, B TOM 4YHCJI€ W B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUUNHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHUE U3 2—3
JIOTUYECKUX IIAaroB ¢ OMOpod Ha 2—3 W3y4YEHHBIX CBOMCTBA (DU3WYECKUX SIBICHHH, (PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemiath pacu€THhIC 3a7a4yM (OMUpAIOUIUMECs HAa CUCTeMy H3 2—3 ypaBHEHHUM), UCIOJIb3yS 3aKOHBI U (POPMYIIBI,
CBs3BbIBAIONINE (PU3MYECKHME BEIMYMHBI: HAa OCHOBE aHallM3a YCIOBUS 3aJaddl 3aliChiBaTh KpPAaTKOE YCIOBHE,
BBISIBJISITH HEJIOCTAIONINE WM U30BITOYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE ISl PEIICHMUS,
IPOBOAUTH PACUEThI U OIEHUBATH PEATMCTUYHOCTH MOJYUYEHHOTO 3HAUYCHUS (PU3NYECKON BETUYUHBL;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIM (U3HUECKHX METOOB, HMCIOJIb3Yys ONMUCAHUE
UCCJIEOBAaHUsA, BBIACIATh IPOBEPSEMOE MPEANOI0KEHUE, OLEHUBATh MPABWIBHOCTh TMOPSAKA IPOBEACHUS
UCCJIEIOBAHUSA, JIENaTh BHIBObI, MHTEPIPETUPOBATH PE3YJIbTAThI HAOIIOIEHUN U OTIBITOB;

MIPOBOJIUTH OTBITHI IO HAOTIOIEHUIO (PU3NYECKHX SBICHUN WU (DU3UIECKUX CBOMCTB TeN (M3yUyeHHUE BTOPOTO 3aKOHA
HrroTOHA, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTH MEePHO/Ia KOIeOaHnii IPYKUHHOTO MasiTHUKA OT MAacChl Tpy3a
1 KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT aMIUIUTYIbl MaJIbIX KOJIEOAHUH, MPSIMOIMHEHHOE PAcIpPOCTPAHEHUE
CBETa, pa3joKEeHHE OEJoro CBeTa B CHEKTP, U3YUYECHHE CBOWCTB HM300pa)K€HUsSI B IUJIOCKOM 3€pKaje U CBOMCTB
M300paKEeHUS TIpeaMeTa B coOmparomell JuH3e, HAOMI0eHNEe CIUIONIHBIX W JMHEHYaThIX CIEKTPOB HM3JITyUCHUS):
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpyAOBaHHWS, OMUCHIBATH XOJ OIbITA M €ro
pe3yabTaThl, (GOPMYJIUPOBATH BHIBOBI,
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MIPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPECHHMA, OTIPEACIISIs CPEAHEE 3HAUYCHUE H3MEPSIEMON BETHIMHBI
(boxycHoe paccrosiHue coOuparonied JUH3bI), OOOCHOBBIBATH BBIOOp crocoba u3MEpeHUs (MU3MEPUTEITBHOIO
npubdopa);

MPOBOJUTh HCCIACAOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIUYMH C HCIOJNB30BAHUEM TIPSIMBIX H3MEPEHHUIH
(3aBUCHMOCTB TIYTH OT BPEMEHHU MPH PAaBHOYCKOPCHHOM JBIDKCHHUU 0€3 Ha4aJbHOW CKOPOCTH, MEepHoaa KojieOaHUH
MaTeMaTHICCKOTO MAasTHHKA OT JIJIMHBI HHUTH, 3aBUCHUMOCTH YIJIa OTPaKCHHS CBETa OT yIJa MaJCHHUS W yria
IPEeTOMJIICHUS OT yIJia MaJeHus): IIAaHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH
PE3yNIBTaThl TIOJYYCHHON 3aBHCHUMOCTH (DM3UYECKUX BEIIMYWMH B BUAC TAOMUI[ M TpadUKOB, ACIAaTh BHIBOJBI IO
pe3yabTaTaM HCCIeI0BaHUS;

NPOBOAUTh KOCBEHHBIC W3MEPCHHUS (DHU3UYCCKUX BEIWYUH (CPeAHSAS CKOPOCTh M YCKOpEHHE Telia TIpH
PaBHOYCKOPEHHOM JIBW)KCHUH, YCKOPEHHE CBOOOJHOTO TMajCHUS, KECTKOCTh MPYXKHHBI, KOADDHUIIMEHT TpeHUs
CKOJIBKCHHMSI, MEXaHW4YeCKasi paboTa U MOIIIHOCTh, YacTOTa M TMEPHUO KOJICOAHUH MaTEMaTHICCKOTO U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJIa COOMpAIOIIeH JIMH3bI, PaJUOaKTUBHBIN (POH): ITJIAHUPOBATH HM3MEPCHHS, COOMPATH
OKCIICPUMEHTAIbHYI0 YCTAHOBKY W BBINOJHATH H3MEPCHHMS, CIEAys MPEIIOKCHHON HMHCTPYKIIUW, BBIYHCIISATH
3HAUCHWE BEJTUYMHBI U aHAJTU3UPOBATH TOJYUYCHHBIC PE3YJIbTATHI C YIETOM 3aaHHON MOTPENTHOCTH U3MEPCHHI;
COOJTFO/IaTh TIPABHJIA TEXHUKH 0€30TIACHOCTH TPH paboTe ¢ JTabopaTOPHBIM 000pYIOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKHM U3YYCHHBIX (PHM3MUECKHX MOJENeH: MaTepruaibHasi TOYKa, aOCOIIOTHO TBEPIOE TEIO,
TOYCYHBII HCTOYHUK CBETA, JIyY, TOHKAs JIMH3a, TUTAHETapHAs MOJENb aTOMa, HYKJIOHHAsE MOJIeNTb aTOMHOTO Spa;
XapaKTEePH30BaTh MPUHITUIIBI ICUCTBUS U3yUYESHHBIX TPHOOPOB U TEXHUUECKHUX YCTPOWCTB C OMOPON HA UX OMUCAHWSI
(B TOM dYHCIE: CIHUIOMETP, NATYUKH IIOJIOXKCHHSI, PACCTOSHUS U YCKOPCHHUsS, PaKeTa, JXOJIOT, OYKH, IEPUCKOTI,
¢oroammapar, ONTHYECKHAE CBETOBOIBI, CIEKTPOCKOII, JO3UMETp, Kamepa BuiibcoHa), HCITONIB3Ys 3HAHUS O CBOHCTBAX
bu3UYeCKUX SBJICHUH U HEOOX0AUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbl U CXEMATHYHbBIE PUCYHKH M3YyYECHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX PUOOPOB U
TEXHOJOTUYECKUX TMPOIIECCOB MPU PEUICHUH YYEOHO--TIPAKTUYECKUX 3a]lad, OMTHYECKHE CXEMbI ISl MOCTPOCHUS
M300paKEHUI B IJIOCKOM 3€pKajie U cOOUparomeH JINH3E;

MPUBOIUTH IPUMEPHI (HAXOIUTh MHPOPMAIIHIO O MPUMEpax) MPaKTHIECKOTO UCIIONh30BaHNUS (DU3UIECKUX 3HAHUH B
MOBCEAHEBHON JKM3HU IS oOOecmedeHus Oe30MacHOCTH Mpu oOpamieHuu ¢ OpudopaMu W TEXHUYECKUMH
YCTPONCTBAMH, COXPAHEHUS 3I0POBBS U COOIOJICHUSI HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY KaIOIIEH CpeJie;
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OCYIIECTBIIATh MOUCK HUH(MOpManuu (UUIECKOT0 cojepkaHus B MHTepHeTe, caMoCTOSTENbHO (QopMynHupys
MOUCKOBBIM 3ampoc, HAXOJIUTh MYyTH OMNPEAETICHUS JOCTOBEPHOCTH TOJYUYEHHOW UH(MOpMalMK Ha OCHOBE
AMEIOIIMXCS 3HAHUN U JOTIOJTHUTEIBHBIX UICTOYHHUKOB;

WCIIOIb30BaTh MPU BHIMOJHEHUU YYEOHBIX 33aIaHUN HAay4YHO--TIOMYJISIPHYIO JIUTEPATYpy (DU3UYECKOrO COAEp KaHusl,
CIIpaBOYHBIC MaTepuaibl, pecypchl cetu HTepHET, BIajeTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpPMAIMKM U3 HECKOJbKHUX MCTOYHHKOB
duzudeckoro coiepkaHusi, MyOJUYHO TPEACTABIAThL PE3yJbTaThl MPOEKTHOM WM  HCCIEI0BaTEIbCKOMN
NESATEeNIbHOCTH, MPU 3TOM IPaMOTHO MCIOJIb30BaTh U3YUEHHBIN MOHATUMHBIN anmapaT u3ydaeMoro pasaena Gu3nku u
COMPOBOXK/IATh BBICTYIIJICHUE MPE3EHTAIlMEH ¢ Y4ETOM 0COOCHHOCTEH ayJUTOPUHN CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKOIIEr0 MUPA
bubmmoreka [IOK
11 o - 2 0 0
FISHIca * Hayka O TpHpoae https://m.edso0.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 0 1 bubmorexa HOK
https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 0 1
CTE€CTBEHHOHAYYHBIN METOJ O3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 Ar 2 0 1
DETATHBIC COCTOANHA Betllectha https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.2 C 1 0 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
JIBrykeHre u B3aUMOACHCTBHE YaCTHUI] bubmuoreka [JOK
2.3 2 1 1
BEIllECTBA https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3 0 1
CXAITICCKOT ABIDREHHC https://m.edso00.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 0 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlanrieHue KuAKOCTH ° 0 https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 0 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 15
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7 0 0
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 0 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 0 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4 1 0
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5
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9 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
11 10 0 1
OTMCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 0 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6 OK
2.1 MexaHn4ecKre KoaeOaHus 7 0 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHH4ecKHe BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 0 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 0 2 bubnuorexa [IOK
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https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 1
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 26
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoaunuyectBo yacos DJIeKTPOHHBbIE
Ne KonTpoJasn Jara uudpoBbIe
Tema ypoka P IIpakTuyec
n/n Bcero HbIe H3Y4YeHH S o0pa3oBaTe/ibHbIE
KHe padoThl
paﬁoTbl pecypcol
®du3nka — Hayka o npupoje. SABaeHus npupoasl 1
DuU3NYECKUE SBICHUS
dusnyecKkre BEJIMUYUHBI U X U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenue reMneparypsl Ipu

4 ITOMOIIIM KUJKOCTHOTO TEPMOMETPA U AaTUHKa 1 1
Temneparyps!"”

5 Merto1p1 HaygyHOTO TIO3HaHUS. Onucanue GpU3NIecKux 1 bubnuorexa [IOK
SIBJIEHUH C IIOMOIILIO MOJZIEIEN https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoanue "[IpoBepka runoTe3bl: JaTbHOCT

6 moJi€Ta mapuka, MymeHHOT0 TOPU30HTAIBHO, TEM 1 1
OoJibiie, yem OoJIbIlle BBICOTA ITycKa'

7 Crpoenue BemecTBa. OMbITHI, J0Ka3bIBAIOIINE 1 bubnunoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIIECTBA https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK

8 JIBMDKEHUE YaCTHUII BEIISCTBA 1

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OnbITH 10 HAOTIOACHUIO 1 1
TEIUJIOBOTO PACIIUPEHUS T'a30B»

10 ArperatHble COCTOSIHHS BEIICCTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

bu6mmoreka [JOK
11 O606menne no paszneny «llepBoHayanbHble CBEICHUS 1

O CTPOCHUH BCUICCTBA»

https://m.edsoo.ru/ff0a0378
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Mexannueckoe aBrxeHue. PaBHoMepHoe u

bu6mmoreka [JOK

12 HEPAaBHOMEPHOE JIBJKCHHE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
13 Cropocts. EMHHLEL cKopocTh https:/ m.edsocIJ_.[ ru/ff0a079c
14 Pacuer iyt ¥ BpeMeHU ABUKEHUS bubnnotexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [{OK
15 HNuepuusi. Macca — Mepa HHEPTHOCTH TEN httos://m.e dsocI)_.[ru /£020¢10
16 [TmoTHOCTE BemiecTBa. PacueT Mmaccel 1 00beMa Tena bubmmoreka [{OK
10 €T0 MUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas padota «OrnpeaeneHue mioTHOCTH
TBEPIOTO TEIa»
18 Pemenue 3agad o treMme "InoTHOCTE BenrecTna" bubmorexa LOK
https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepucTHUKa B3auMoiercTBus ten. Cumna
ynpyrocty. 3akoH ['yka
JlaGopaTtopHnas pabota «/3y4eHune 3aBUCUMOCTH
20 pactsbkeHus (nedopmarum) Npy>KUHbI OT
MPUIIOKEHHON CHIIBI»
21 SIBnenue Tarorenus. Cuia THKECTH
29 CBsI3b MEXY CUJION TSXKECTH U Maccou Tena. Bec bu6mmoreka [JOK
Tena. Pemenune 3amay no teme "Cuia Tsokectd"” https://m.edsoo.ru/ff0al778
23 Cuita TsKecTd Ha Ipyrux mianerax. Gusnueckue bubnuoreka [JOK
XapaKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hswepettne ciut. JlamomeTp https:// m.edsocl)l. ru/ff0al8cc
25 Bec Tena. HeBecomocTh
26 CrnoxeHue IByX CHJI, HAIPABJICHHBIX 110 OJTHOM bubnmuoreka [JOK
psAMOM. PaBHOIEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
27 Pemrenue 3agau no reme "PaBHonelicTByromas cun'
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bu6mmoreka [JOK

28 Cwuna TpeHus u e€ Buabl. TpeHHE B IPUPOIC U TEXHUKE
P A P PHpOA https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «M3ydeHue 3aBUCUMOCTH CHIIBI
29 T eHIfSI CKIZ)JIB)KI:)HI/ISI oT CI/IJI};: aBJICHUS U XapaKkTepa bubmorexa HOK
P A . P P https://m.edsoo.ru/ff0alcc8
COTIPHUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHne paBHOAEHCTBYIOIIEH
CHJTBI
Pemenwue 3a1a4 o Temam: «Bec Tenay, «I'padudeckoe
31 n3o0paxxkerune cuim», «Cuibly, «PaBHOIACHCTB ast bubmmorera [JOK
P ’ ’ s yiom https://m.edsoo.ru/ff0alde0
CHID»
KonTposbnas paborta no tTemam: «Mexanudeckoe
32 IBIKeHHE», «Macca, INIOTHOCTELY, «Bec Temay,
«I'padpuueckoe nzodpakenne cuim», «CHITbI
Hasnenue. CiocoObl yMEHBIIICHUS U YBEITUUCHUS bubnuorexa [JOK
33
JIaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTbD JIaBJICHUS T'a3a OT bu6mmoreka [IOK
34 "
00BbEMa, TeMIrepaTypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHust TBEPABIMU TEIAMH, )KUIKOCTIMHU bu6mmoreka [IOK
v razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
JlaBieHne B )XKUIKOCTHU 1 ra3e, BRI3BAaHHOE JICHCTBHEM bubnuoreka [JOK
36
CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau 1o teme «JlaBiieHre B )KHUJIKOCTH B bubnuoreka [JOK
raze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl
39 IMuapaBanueckuii mpece bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. [IopiIHEBOM KUIKOCTHBIN HACOC
41 Atmocdepa 3eMin U IPUYKHBI €€ CYIIIECTBOBAHUS
bubmuoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe JaBieHue i

https://m.edsoo.ru/ff0a2b5a
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43 W3mepenue atmocdepHoro nasieHus. OnpIt bubnuorexa [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT BBICOTHI HAJT bubnmoreka [JOK
YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouns. ATMochepHoe AaBICHHE Ha bubnuorexa [JOK
Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3am1a4 o Teme " ArmochepHoe gaBiieHue"
47 JlelicTBue )KUJIKOCTHU M Ta3a HAa MOTPYKEHHOE B HUX bubnuorexa [JOK
Teno. ApxumeaoBa cuiia https://m.edsoo.ru/ff0a3276
JlabopaTtopHnas pabota «OrnpeneneHue
48 BBIT&EKI/IBEIOIHCpﬁ CHITBI z[efII)CTB el Ha TeJIo bubmmorexa [TOK
’ o ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTb)
JlabopaTtopHnas pabota o Teme «lccnenoranue
49 3aBHCHUMOCTH BecCa Tejia B BOJIE OT 00BEMa bubmmorexa [IOK
. https://m.edsoo.ru/ff0a3514
MOTPYKCHHOM B KHUJIKOCTh YaCTH TEJIa»
bu6mmoreka [IOK
50 [1naBanue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas pabora "KoHcTpynpoBaHHue apeoMeTpa
51 WM KOHCTPYHMPOBAHUE JIOJIKH U OTIpeiesieHne e
rpy30n0abEMHOCTH"
Pemenue 3agau no temam: «IlnaBanue cynos.
52 BosnyxomnnaBanue», «JlaBnenue TBEpIbIX Tel bubmmorexa [TOK
yx N ’ P ’ https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U ra30B»
53 KonTponsnas pabota no Teme «JlaBieHue TBEpIbIX
TeJ, JKUAKOCTEH U ra30B»
bubnuoreka [JOK
54 Mexanudeckast pabora
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
55 MoiHocTh. ETUHUIIBI MOIITHOCTH
B FHHHAT B https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacuér MoHocCTH,
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pa3BUBaeMOM MpU Mo IbEME 1O JiecTHHULE"
57 IIpocTeie Mexanu3msl. Peryar. PaBHoBecue cuil Ha 1
phluare
58 Peruaru B Texauke, ObITY U pupoie. JlJaboparopHas 1 05 bubnmoreka [JOK
pabota «VccinemoBaHue yCIOBUN PAaBHOBECHS PhIUaray https://m.edsoo.ru/ff0a478e
59 Pemenue 3agau no reme «YcioBusi paBHOBECHUS 1 bubnuorexa [JOK
ppIyara https://m.edsoo.ru/ff0a48a6
KoadduuumeHT mose3Horo neicTBus MEXaHU3MA.
60 Jlaboparopras padota «M3mepenune KI1J] HakmoHHON 1 0.5
MIJIOCKOCTH
61 Pemenue 3amgau mo reme "Pabota, mourHocTs, KIT/" 1 E;ﬁj;ﬁf;ifﬁﬁfoa%m
62 Mexannueckas sHeprusi. Kunetnueckas u 1 bubnuorexa [JOK
MTOTEHIMAJIbHAs YHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHHMUECKOW SHEPTUU 1 bubmorexa TOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TeMe " IKCIIEpUMEHTAITBLHOE
64 oTpe/ieTIeHNe N3MEHEHUSI KUHET. U TIOTCHI. YJHEPTUH 1 1
IIPU CKAaTBIBAHUHM T€JIA IO HAKIIOHHOM IJIOCKOCTH"
65 KonTponbnas pabora no teme «Pabota u MOITHOCTb. 1 1
DHeprus»
66 PesepBHbIil ypok. PaboTta ¢ TekcTamu 1o teme 1 bubnuoreka [JOK
"MexaHnudeckoe IBUKeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHrlit ypok. Pabota ¢ TekcTamu 1o teme 1 bubnuoreka [IOK
"JlaBiieHue TBEPABIX TEJ, )KUAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepBHrlit ypok. Pabota ¢ TekcTamu 1o teme 1
"Pabora. MomtHocts. JHeprus”
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 3 12
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8 KUIIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
Ne ara upposbie
n/n Tema ypoka Bcero f:::,TpOﬂb Mpakruec lldlsyqemm :)Iﬁl?aI;OBaTeﬂbele
padoTsI ke padoTe! pecypchl
1 OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKON 1 bubnuorexa [JOK
TEOPHUH U UX OIBITHBIE MTOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Mogenu TBEPIOTO, )KUIKOTO B Ta3000pa3HOTO 1 bu6mmoreka [IOK
COCTOSIHUM BeIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPIOTO, JKUIKOTO 1
4 ra3000pa3HOro COCTOSTHUYM BEIECTBA HA OCHOBE 1
MOJIO)KEHU I MOJIEKYJISIPHO-KUHETUUECKON TEOPUU
bubnuoreka [IOK
5 Kpucrannmaeckue u amopdasie Tena 1 httos://m.e dsogru /025800
6 CmauuBaHue U KanuuisipHoCTh. [ToBepxHOCTHOE 1 bubmuoreka [JOK
HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHnue U CKATHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO 1
TEIIOBOTO JABHKEHUS YaCTHI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEH 3HEpruu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Brmt Tertonepezan 1 https:// m.edsocI)_.[ ru/ff0a6412
1 Ypok-koHpepenmus "[IpakTrudeckoe UCHIOIb30BAHHE 1 1 bubnunoreka [JOK

TEIUIOBBIX CBOMCTB BEIIECTB U MaTCepHraJIoB B LICIIAX

https://m.edsoo.ru/ff0a65c0
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sHeprocoOepexeHus"

12 KoaunuecTBo TemnoTsl. Y aeiabHAas TEMIOEMKOCTh Bubmmorexa LIOK
thde https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIUIOBOTO OanaHca. TermiooOMeH u bubnuorexa [JOK
TEIJIOBOE PAaBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "UccnenoBanue siBIeHUS
14 TEIUIOOOMEHA IPU CMENIMBAHUN XOJIOIHOM U ropsiyeit bubmmorexa [TOK
" P P https://m.edsoo.ru/ff0a6a98
BOJIBI
15 Pacuer konmuvecTBa TEIUIOTHI, HEOOXOAMMOTO IS
HarpeBaHUs TeJIa U BBIICISEMOTO UM TIPH OXJIaKICHUN
16 JlabopaTtopHnas paborta "OnpeneneHue yaeabHON bubnuorexa [JOK
TEMI0EMKOCTH BerlecTna' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILUINBA. Y IeJIbHas TEIUIOTAa CTOPAHUS bubmorexa LOK
P ' P https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue U oTBEp/IeBaHUE KPUCTATUTMYECKUX TEI. bubnuoreka [IOK
VenbHasg TEIUIOTA IIJIABJICHUSI https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHnas pabota "OnpeaeneHue yaeabHON bubnuoreka [JOK
TEIUIOTHI IUIAaBJIEHUS Jbaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [JOK
20 [TapooOpa3oBanue u KoHeHcanus. Mcmapenue
pOODP A B P https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas TemnoTa napoodpa3zoBaHus U
21 KOHJICHCAIIUU. 3aBUCUMOCTh TeMIIEpaTypbl KUTIEHUS OT bubmmorexa [JOK
' patyp https://m.edsoo.ru/ff0a786¢
aTMOC(epHOTro aBICHHUS
99 Brnaxnocts Bo3ayxa. Jlaboparopuas paboTa bubnnoreka [JOK
"OnpeneneHne OTHOCUTEIBHON BIaKHOCTH BO31yxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1auy Ha onpe/eneHre BIaXKHOCTH BO3/IyXa
24 [TpunIMIBI paboThI TeMIOBBIX ABUTaTeneil. [lapoBas

TypOuHa. /[Burarenb BHyTPEHHETr0 CropaHusl
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KII[ TermoBoro aurarens. TenaoBele ABUTATENN U

bubmuoreka [JOK

25 3al1UTa OKPYKAIOLEH Cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEBPAILEHUs] JHEPTUU B
TEIUIOBBIX MpoLieccax
[ToaroroBka K KOHTPOJIBLHOU paboTe MO TEME
27 "TenuoBble siBieHUs. VI3MeHeHue arperaTHbixX brbmmorexa LOK
cocTosHm BerecTEa" https://m.edsoo.ru/ff0a83f2
28 KonTponsHas pabora o teme "TennoBbie sBIECHUS. bubnuorexa [JOK
W3meHeHue arperaTHbIX COCTOSTHUM BelecTBa" https://m.edsoo.ru/ff0a86ae
29 Onexrpu3anys Ten. J[Ba poaa dIeKTPUUYECKHX 3apsiI0B
30 Ypok-uccnenoBanue "DiekTpuszanus TeJ UHIYKIHEH
U IIPU CONPUKOCHOBEHUH"
. bubnuorexa [JOK
31 B3aumoeiictBre 3apsokeHHBIX Tell. 3akoH Kymona httos://m.e dsogru e
DnekTpuyeckoe noJie. HanpspkeHHOCTD
32 aNeKTprdecKkoro noJist. [IpuHIum cyneprno3uuu bubmorexa IOK
. https://m.edsoo.ru/ff0a8a0a
AIIEKTPUYECKHUX MOJIeH
33 Hocurenu snekTpudeckux 3apsaoB. DiIeMeHTapHbIN
3apsn. CtpoeHue aroma
34 [IpoBOIHMKHY U TUAIEKTPUKU. 3AKOH COXPaHEHUS bu6mmoreka [JOK
3JIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha TpUMEHEHUE CBOMCTB bubnnoreka [JOK
AJIEKTPUUECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUYECKUI TOK, YCIOBUS €ro CYIIeCTBOBAHMUSL. bubnnoreka [JOK
M cToYHNKH IIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIeMCTBHS SIIEKTPUUECKOTO TOKA https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JleficTBUE IIEKTPUUECKOTO MO
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Ha MPOBOJHUKYU U JUDIECKTPUKH"

39 DNEeKTPUYECKUN TOK B METAILJIAX, KUJIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna toka. JlaboparopHas padora "M3mepenue u 05 bubnuorexa [JOK
peryiupoBaHUe CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HamnpskeHue. BoabTmerp.
42 JlabopaTopnas padora "M3MepeHune u peryipoBaHue 0.5 brmmorexa [OK
patop . P P PEryIp ' https://m.edsoo.ru/ff0a9e14
HaTPSDKCHUS
43 CormnpoTHBiieHHE MPOBOAHUKA. Y IETBHOE bubmmoreka [{OK
CONIPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHast paboTta "3aBUCHMOCTH AJIEKTPUUECKOTO
44 COIIPOTHUBJIIEHUS IPOBOJHUKA OT €0 JUIMHEL, IO Nl 1 bubmorexa LOK
P P . ’ https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOTO CeUSHHsI U MaTepuasia
45 3aBUCUMOCTB CHJIBI TOKA OT HalpsbKeHUs. 3akoH Oma bu6mnoreka LIOK
JUISL y4acTKa Lenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas pabota "VccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UYILIETO YEpPe3 pe3ucTop, OT 1 bubnuoreka [JOK
COIIPOTHUBJICHUS PE3UCTOPA U HAMPSLKEHUS HA https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarensHOE U MapauIEIbHOE COCIUHEHUS
MIPOBOTHUKOB
Jlaboparopnast pabota "[IpoBepka mpaBusia CI0KeHUS
. bubmuoreka [JOK
48 HaAMpPsLKEHUN TIPU MOCIIe0BATEIbHOM COSTUHEHUT 1
" https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB
49 JlaGopaTopnas pabota "[IpoBepka mpaBuiia i CUIIBI 1 bubnuoreka [IOK
TOKa IIPU MapaJljIeIbHOM COEAMHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
bubnunoreka [JOK
50 Pemienue 3a1a4 Ha npuMeHeHue 3akoHa Oma Juist i

https://m.edsoo.ru/ff0aaf8a
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Pa3iInIHOro COCANHCHUA ITPOBOJHUKOB

51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO TOKA. 3aKOH bubnmoreka [JOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopras pabota "Onpenenenue paboOTh U 1 bubmmoreka [JOK
MOIIIHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTPUYECKUE LIETIH U MOTPEOUTENN IIEKTPUIECKOM bubnuoreka [JOK
sHepruu B ObITy. KopoTkoe 3ambikaHme https://m.edsoo.ru/ff0ab660
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
54 "DeKTpUUeCKUe 3apsiabl. 3apshDKEHHBIE Tela U UX bubnmorexa LOK
b PRI >ap . https://m.edsoo.ru/ff0abd2c
B3anMOJICHCTBUS. [10CTOSTHHBIN 3JIEKTPHYECKHANA TOK
KonTponsHas pabota no teme "DnexkTpruueckue
55 3apsabl. 3apsOKEHHBIE Tela U UX B3aUMOIEHCTBUS bubmorexa LOK
P ' pv . " ' https://m.edsoo.ru/ff0abea8
ITOCTOSIHHBIH IEKTPUUICCKUI TOK
56 ITocTossHHEIC MarHUTHI, UX B3aUMOJCHCTBHUE
57 VYpok-uccnenoBanue "M3ydeHne nosieil moCTOSTHHBIX 1 bubnuoreka [IOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe mojie. MarauTHoe moJie 3eMJId U €T0 bubnuoreka [JOK
3HAYCHHUE U1 )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OnbIT OpcTena. MarHuTHOE MOJI€ IIEKTPUUYECKOTO bubnuoreka [JOK
TOoKa MarHuTHOE MoJje KaTylIKU ¢ TOKOM https://m.edsoo.ru/ff0acld2
[IpumeHeHue IeKTPOMarHuTOB B TEXHUKE.
60 JlaboparopHas padora "U3ydyeHue neiictBus 0.5 Bubmorexa OK
PATOPHaA P i " ' https://m.edsoo.ru/ff0ac74a
MarHuTHOTO TOJISl Ha POBOTHUK C TOKOM
DNEeKTPOABUTATENh OCTOSIHHOTO TOKA.
Hcnonb3oBaHue IeKTpOIBUTATENCH B TEXHUYECKUX
N bubnmuoreka [JOK
61 ycTpoicTBax 1 Ha TpaHcnopre. JlabopaTopHas padorta

"KoHCcTpynpoBaHue U u3ydeHue padboTsl
UIEKTpOABUraTeNs"

https://m.edsoo.ru/ff0ac86c
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OnsiTel @apases. 3aKOH MEKTPOMarHUTHOM

62 nHaykuuu. IIpasuio Jlenna 1
OnekrporeHeparop. CrocoObl MoTydeHUs
63 AIEKTPUICCKONM dSHEPTUHU. DIEKTPOCTAHIINN Ha 1
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH
64 [ToaroroBka K KOHTPOJIBHOU paboOTe MO TEME 1
"DJIeKTpUUECKHE U MAaTrHUTHBIC SIBJICHUS "
65 KonTposbHas paboTta no Teme "DneKkTpuueckue u 1 bubnuorexa [JOK
MarHuTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTta ¢ TekcTamu 1o teme 1 bubnuoreka [JOK
"Tennoseie sBiIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme 1 bubnuoreka [IOK
"[ToCTOSIHHBIN 3JIEKTPUYECKHUM TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. PaboTta ¢ TekcTamu o teme 1
"MarHuTHbIE iBIEHUA"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145

48



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

9 KUIIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
Ne ara upposbie
n/n Tema ypoxa Bcero f::TpO‘m’ Mpakruec i[syqeﬂnﬂ :)Iﬁg)aI;OBaTeﬂbele
padoTsI ke padoTe! pecypchl
1 Mexanundeckoe aBuxkeHne. MartepuanbHas TOUKa 1
9 Cucrema orcuera. OTHOCHUTEITLHOCTh MEXaHMYECKOTO 1 bubmmoreka [IOK
JBAKECHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE PAMOJIIMHEWHOE BHKEHUE 1 bubamorexa [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHoe npsamosnnHeitHoe asukeHne. CpeaHsst 1
Y MTHOBEHHAsI CKOPOCTh
5 [IpsmonuHeliHOE PaBHOYCKOPEHHOE IBUKEHUE. 1 bubnuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh NMPAMOJMHENHOTO PaBHOYCKOPEHHOTO 1
nsuxenus. ['paduk ckopoctu
JlaGopaTtopHas pabota "OnpeneneHrne yCKOPSHHS Tella
7 MIPU PAaBHOYCKOPEHHOM JBMKEHUH 10 HAKIIOHHOM 1 1 bubmorexa HOK
g https://m.edsoo.ru/ff0adb18
IJI0CKOCTH
8 CsobOoauoe nagenne tei. OneiTel [anunes 1
9 PaBHOMeEpHOE BUKEHUE 110 OKPYKHOCTH. [lepuon u 1 bubnnoreka [JOK
yacTtoTa oOpaieHus. JIuneitHas u yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMuTeIbHOE YCKOPEHHE 1
11 Ilepselii 3akoH HproToHa. BexTop cuiibl 1 }P?t?[?sH/I;I;T:;(;)cI)_[rC:/I:f 0ae612
12 Bropoii 3akon Hetotona. PaBHoelicTBytO1Ias criia 1 https://m.edsoo.ru/ff0ae72a
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bubmuoreka [JOK

13 Tperuii 3akoH Herotona. Cynepnosunus cui httos://m.edsoo.ru/Ff0ae982
14 Pemenne 3anad Ha npumeHeHue 3ak0HOB HproToHa bubnuotexa LIOK
https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka Et?riﬂll;I;T:cii?ﬁ/I:f Daeca2
16 Pemenue 3amgau mo reme «Cuiia ympyroctu
17 Jlaboparopnas padota «OrnpeaeneHnue KeCTKOCTH bubnuorexa [JOK
MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 CHa TpeHHs https:// m.edso;I ru/ff0af738
bubmuorexa [JOK
19 Pemenue 3agau no reme «Cuia TpeHUs» httos://m.e dsogru 1f0afa26
20 JlabopaTtopHas pabota "Onpenenenue kodduimenta bubnuoreka [IOK
TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay o teMe "3akonsl Herotona. Cuma bu6mmoreka [IOK
ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuita TsKeCTU U 3aKOH BCEMHUPHOTO TSATOTCHHUS. bubnuoreka [JOK
Yckopenue cBOOOIHOTO TaeHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT
23 rpaBUTalIMOHHOTO 1eHTpa (ColHeYHas cucTeMa).
lanaktuxn"
24 Pemenue 3amau no teme "Cuia TSDKECTH U 3aKOH bu6mmoreka [JOK
BCEMUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocmuueckasi ckopocTb. HeBecomocTs u bubnuoreka [JOK
MepErpy3Ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepuanbHOW TOUKU. AOCOIIOTHO bubnunoreka [JOK

TBEpAOE TeNno. PaBHOBECHE TBEPIOTO TETA ©

https://m.edsoo.ru/ff0afe36
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3aKPEIUIEHHOM OCBIO BPALLICHUS

27 MowmeHT cuisl. LleHTp TsKECTH
28 Pemenue 3agau o reme "MomenT cuibl. Llentp bubnuorexa [JOK
TsKECTH" https://m.edsoo.ru/ff0b02b4
29 [TonroroBka Kk KOHTPOJIBHOM paboTe MO TEME bu6mmoreka [{OK
"MexaHndeckoe aBmxenne. Bzaumoneiictsue ten"” https://m.edsoo.ru/ff0b0408
30 KonTponsHas pabora .I\fg 1 mo reme "MexaHuueckoe bubnnorexa [JOK
nBkeHue. Bzanmoneiictue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynsc Tena. UMnysabe cuibl. 3aKOH COXpaHEHUS bubnnorexa [JOK
HMITYJIbCA. YTIPYTO€ U HEYNIPYTro€ B3auMOJECHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3agau mo teme "3akoH coxpaHeHUs bubnuorexa [JOK
nMIynbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE B
NPUPOJAE U TEXHUKE"
bubnuoreka [IOK
34 Mexanuveckasi paboTa 1 MOIITHOCTh httos://m.e dsogru p—
35 PaboTa cumbl TSHKECTH, CHIIBI YIIPYTOCTH W CHUITBI bubnuoreka [JOK
TpEeHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas padota «OmnpeneneHrue padOThI CHUIIBI
36 TPEeHHs IPYU PABHOMEPHOM JIBI>KEHUU Tella o
TOPU30HTAIBHOM MOBEPXHOCTU»
37 Cs3b sHeprun u padoTsl. [loTeHnanbHas sHeprus
38 Kunernueckas sueprus. Teopema 0 KHHETUUECKOH bubnnoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHs PHEPTUH B MEXaHUKE
40 JlaGopaTopHas pabota «3yueHne 3akoHa COXpaHEHUs bubnuoreka LIOK

OHEPTrUun»

https://m.edsoo.ru/ff0b12fe
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41 KonebarenbHoe TBUKEHUE U €TI0 XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konebanus. Beinyx1eHHbIe KOJIeOaHusl. bubmuorexa [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnyeckuii 1 NpyKMHHBIM MAsITHUKH
44 Ypok-uccnenoBanue «3aBUCUMOCTD TIEPHOIA bubnuorexa [JOK
KoJie0aHUM OT HKECTKOCTU MPYKUHBI U MAacChl Ipy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpalieHne 3Heprun Npyu MEXaHUYECKUX
KoJIe0aHusAX
46 JlaGoparopnas padota «OrnpeaeneHrue 4acTOThl U bubnuoreka [JOK
nepuoja KojebaHui Mpy>KMHHOTO MasiTHUKa» https://m.edsoo.ru/ffOblaec
JlabopaTtopHnas pabota «IIpoBepka HE3aBUCUMOCTH
47 nepuoja KojiebaHuii rpysa, MoJBEIIEHHOTO K HUTH, OT bubnmorexa [JOK
https://m.edsoo.ru/ff0b197a
Macchl rpy3a»
48 Mexannueckue BoJIHBI. CBOMICTBA MEXaHUYECKUX bubmuorexa [JOK
BOJIH. [Ipo0sibHBIE M TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypoxk-koHpepenius "MexaHnuecKre BOJTHBI B
TBEPAOM Tene. CelicMuyeckue BOJHbI"
50 3Byk. PacnipocTpanenue u otpaxeHue 3Byka
51 Ypok-uccnenopanue "HabroaeHne 3aBUCHMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"
52 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHY. PE30HAHC
53 Ypok-koHpepenmus "YnbpTpa3Byk u HHOPa3BYK B bubnnoreka [JOK
MPpUPOJC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 ITonroToBka Kk KOHTPOJBHON paboTe 1Mo Teme "3aKOHbI bubnuoreka [IOK
coxpaHeHHs. MexaHuyeckue KonebaHus U BOJIHbI" https://m.edsoo.ru/ff0b25f0
55 KonTtponsHas pabota Ne 2 o Teme "3aKkoHbI

COXpPaHCHUA. MexaHnnueckue KoJieOaHusl U BOJHBI"
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bubmuoreka [JOK

56 DNEKTPOMarHUTHOE MOJ€. DJIEKTPOMATrHUTHBIE BOJIHBI htts://m.edsoo.ru/ffob2abe
o7 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
Ypok-koHpepermus "[kana 3meKTpPOMarHUTHBIX
58 BOJIH. Mcrnionib30BaHue 371EKTPOMArHUTHBIX BOJIH JUTS bubmorexa LHOK
COTOBOI CBsa" https://m.edsoo.ru/ffOb2fe6
59 VYpok-uccnenoranue "M3ydeHue CBONCTB AIEKTpOMAr. bubnuoreka [JOK
BOJIH C IOMOIIbI0 MOOMJIBHOTO TenedoHa" https://m.edsoo.ru/ffOb2c6c
60 Pemenue 3amau Havonpeneneﬂne YaCTOTHI U JJTHHBI
ANIEKTPOMArHUTHON BOJTHBI
61 DJleKTpoMarHuTHas nmpupoaa cera. CKOpoCTh CBETA. bubnuorexa [JOK
BosHOBEIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hctounuku ceta. [IpsaMosinHeitHOE pacpOoCTpaHEHUE bubnuorexa [JOK
ceera. 3atmenust ConHua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3aKOH OTpaKE€HUS CBeTa. 3epkana. Pemenue 3aqa4 Ha bubnuoreka [JOK
MPUMEHEHHE 3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomienue cBeta. 3aKOH MPEIOMIICHUS CBETa Bubmmorexa LIOK
https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPaXKEHHUS B Bubmmorexa LIOK
https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOIAX
Jlaboparopnast pabota "HccnenoBanue 3aBUCUMOCTH
66 yria NpeJIoMIICHHsI CBETOBOTO JIy4ya OT yIJia MajeHus
Ha rpaHuie "Bo3ayx-cTekyio""
Ypok-koHpepenus "Vcnonp3o0BaHue TOTHOTO
67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IbI,
ONTHUKOBOJIOKOHHAS CBS3B"
68 JIun3pl. OnTuyeckas cuiia JIUH3bI https://m.edsoo.ru/ff0b3f2c
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bubmuoreka [JOK

69 [TocTpoenue n300paxeHUH B TUH3AX httos://m. edsoo.ru/fiOb4dda
70 Jlaboparopras pabota "Onpenenenue (GOKyCHOTO bubnmoreka [JOK
PAcCTOSTHUSA U ONTHUYECKOM CHIIBI COOMparomieit JMH3bI" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepermus "OnTuaeckue TUH30BbIC bubnuorexa [JOK
pubopsr"” https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenuus "edextsr 3penns. Kak
COXPaHUTh 3peHue"
Paznoxxenue 6enoro csera B criekTp. ONbITHI
74 Herotona. CrnoxxeHne crieKTpaJbHbIX [[BETOB. bubamorexa [JOK
Jlucnepens cseta https://m.edsoo.ru/ff0c0f4c
JlabopaTtopHnast pabota "ONBITHI 1O Pa3I0KEHUIO
75 0eJIoro CBETa B CIIEKTP M BOCTIPUATHIO IIBETA bubnuoreka [IOK
MPEAMETOB TIPH UX HAOJIIOICHUN Yepe3 1BETOBHIC https://m.edsoo.ru/ff0c0e2a
¢buapTpH"
76 Kontponbnas padoTta Ne 3 mo teme "CBeTOBBIE
sBJICHUS"
bubnuoreka [JOK
7 OmnbiTel Pe3epdopna u mianeTapHasi MOJIENb aTOMa https://m.e dsogru /601248
78 [Toctynatel bopa. Monaens atoma bopa
79 Hcnyckanue u morjomieHue cBera atoMoM. KBaHTHI. bubnnoreka [JOK
JluneityaTpie CEKTPbI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue cnekTpoB bubnnoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PangnoakTHBHOCTE U €€ BUIIBI https://m.edsoo.ru/ff0c1672
82 Crpoenune atoMHOro sapa. Hyknonnas Monens https://m.edsoo.ru/ff0c18ac
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83

PannoaktusHble npeBpanienus. M30Tomnsl

https://m.edsoo.ru/ff0clal4d

Pemtenne 3agau mo reme: "PagnoakTuBHbBIE

bubmuoreka [JOK

84 npespaieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepron momypacmana
86 Ypok-koHpepenus "PaguoakTuBHbIC U3TYyICHHS B bubnuorexa [JOK
MpUPO/JIe, MEAUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiuy. 3aKOHbI COXpaHEHUs 3apsAI0BOTr0O U bubnnorexa [JOK
MacCOBOI'O YUCEN https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBSI3u aTOMHBIX sifiep. CBsI3b MacChl U bubnuoreka [JOK
SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amad mo teme "SnepHsie peakun”
90 Peakuuu cunresa u nenenus saep. Ictounnku bu6moreka [IOK
sHepruu CoJiHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
01 Ypok-koudepennus "AnepHas sHEpreTrka. JelcTBus
paaMOaKTUBHBIX U3TYYEHUIN HA )KUBbIE OPTaHU3MBbI"
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
92 "DNeKTpOMarHUTHOE T0JIe. DJIEKTPOMarHUTHbIE bubmorexa TOK
https://m.edsoo.ru/ff0c223e
BOJIHBL. KBaHTOBBIE sIBIEHUSA"
KontponbHas padoTa nmo teme "IJIEeKTpOMarHuTHOE
93 noJie. DJIeKTpOMarHuTHele BOHBI. KBaHTOBBIE
sBIeHUS"
94 [ToBTOpenue, 0606meHue. JlaboparopHbie pabOTHI IO bubnnoreka [JOK
Kypcy "B3aumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpEeHME, 0000IIEHNE. Penenne pacueTHbIX U bubnnoreka [JOK
KaueCTBEHHBIX 3a]a4 no TeMe "Temnnoble mpoiecch” https://m.edsoo.ru/ff0c2572
96 IToBTOpenue, o0oOeHue. Pernenne pacueTHbIX U bubnuoreka [IOK

KayeCcTBeHHBIX 3a1a4d no TeMe "KIIJI TemmoBeix

https://m.edsoo.ru/ff0c2a22
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nBurareiein"

[ToBTOpenue, o6o0meHue. Penienne pacueTHbIX U

97 Ka4eCTBEHHBIX 3az[a‘1'q o teme "KIIJ] 1 Et?ri?;;f;zfr?}:fm%%
AIIEKTPOYCTAaHOBOK
98 [ToBTOpenue, o606meHue. JlaboparopHbie pabOTHI MO 1 1 bubnuorexa [JOK
Kypcy "CseToBbl€ siBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o Teme 1 bubnnorexa [JOK
"3aK0HBI COXPAHEHHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o Teme 1 bubnnorexa [JOK
"KonebGanus u BoJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1Mo Teme 1 bu6moreka [IOK
"CBeToBbIE SIBJIICHUS " https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o Teme 1
"KBanToBas u sinepHas puszmka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 26
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YUYEBHO-METO/INMYECKOE OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YUEHHUKA
» dusuka, 7 knacc/ [lepeimkun .M., UBanoB A.U., AkumonepHoe obiectBo «M3narensctBo «lIpocBerienue»
» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AxunonepHoe obmectBo «M3narensctBo «IIpocBemnienue»
» dusuka, 9 knacc/ [epwimkun .M., I'yrauk E.M., UBanos A.U., [TletpoBa M.A., AKiinoHepHOE 0OIIIECTBO
«M3parenscTBO «IIpocBenieHne
Odusuka. lunakrudeckue Mmarepuansl. 7, 8, 9 kinacc (aBtopel: A. E. Mapon, E. A. Mapon). — M.: lIpoda, 2019;

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
®dusnka. unakruaeckue Mmarepuaisl. 7 - 9 kinacc. Mapon A.E., Mapon E.A. M. J/Ipoda 2019 1.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://m.edsoo.ru/
http:/class-fizika.narod.ru
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
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