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MNOACHHUTEJBbHAS 3AIIMCKA

[IporpaMma no ¢u3uke Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHMS COCTaBlieHa Ha OCHOBE IOJIOKEHUH W TpeOOBaHHN K pe3yibTaTam
OCBOCHHUS Ha 6a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNbHOM mporpaMmel, npeactasieHHsx B PI'OC OO0, a Taxxke ¢ yaétoM denepansHoi padoueit
IporpaMmbl Bocnutanus n Konneniun npenoxaBanust yae6Horo npeamera «Pusnkay.

CopeprkaHue MpoOrpaMMsl o (GpU3MKe HAIMPaBICHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH OOYYArOLIMXCSI U OPraHU3aIHIO
n3ydyeHuss (U3WKH Ha JeITeIHHOCTHOH OCHOBe. B mporpamme mo (H3HMKe YYHTHIBAIOTCS BO3MOXHOCTH Y4YeOHOTO IpenMeTa B pean3aliy
tpeboBannii ®I'OC OOO K IUIaHUPYEMBIM JIMYHOCTHBIM M METalNpeAMETHBIM pe3yiabTaTaM OOyuYeHHs, a TakkKe MEXIPEIMETHBIE CBSI3H
€CTECTBEHHO-HaYJHBIX YUeOHBIX IIPEMETOB Ha YPOBHE OCHOBHOTO 00MIIero o0pa3oBaHusl.

[IporpaMma no ¢u3uKe ycTaHaBIMBAET paclpelelieHne yueOHOro Marepuaina 1o rogaM odydeHus (o KiaccaM), IpeaiaraeT NPHMEpHYIo
MOCJIEIOBATEIbHOCT U3Y4YEHHs TEM, OCHOBAaHHYI0O Ha JIOTMKE DAa3BUTHUS IPEAMETHOTO COJAEpKaHMA M y4ETe BO3PACTHBIX OCOOEHHOCTEN
00yJaronmxcs.

[Iporpamma no ¢usuke paspaboraHa ¢ HeIbIO OKA3aHUS METOJMYECKOH MOMOIIM YUUTEIIO B CO3/1aHNH paboyeil mporpamMMsl o ydeOHOMY
TIpeIMeTy.

®duznKa ABIAETCS CHCTEMOOOPA3yIOLIUM ISl ECTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB, MOCKOIBKY (pU3HUECKUE 3aKOHBI JI€XKaT B OCHOBE
IIPOLIECCOB U SIBICHUH, N3y4aeMbIX XUMHEH, Onooruei, acTpoHOMIeH 1 (pU3NIecKoil reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO Kap THHY
MHpa, IPeocTaBisieT Hanbonee sCHbIe 00pa3lbl NPIMEHEHHSI HaydHOTO METOJa MO3HAHHMS, TO €CTh CIIOC00a MONTydeHHs! JOCTOBEPHBIX 3HAHUI O
MHpe.

OpHa W3 TMIaBHBIX 33/1a4 (HU3NUECKOro o0pa3oBaHMs B CTPYKTYpe 00IIero o0pa3oBaHUsl COCTOHUT B ()OPMHPOBAHUH €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH U MHTEpeca K HayKe y 00yJaromuxcsl.

Uzyuenne ¢u3ukn Ha 0a30BOM ypOBHE IpEAIONaracT OBJAJCHUE CIEAYIOIIMMH KOMIIETEHTHOCTSIMH, —XapaKTepH3YIOIIHMMHI
€CTECTBEHHO-HAY4HYIO TPaMOTHOCTB!

®  Hay4YHO OOBSCHATH SIBICHUS,
®  OIICHUBATH U IOHNMATh OCOOCHHOCTH HAyYHOTO UCCIIEIOBAHMUS;
®  UHTEPIPETHPOBAThH JaHHbIE H HCIIOIB30BaTh HAyYHBIE JOKA3aTeILCTBA ISl OTYyYESHHS BBIBOJIOB.

Lemn u3ydyenns U3k Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ompezeicHsl B KoHmenuuu mpemnonaBaHusi yd4eOHOTO IMpeaMeTa
«Du3nkay B 00pa3oBaTeNbHBIX oOpraHm3anuiax Poccuiickoit Demepanyy, peanu3yIONMX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IPOrPaMMEL,
yTBepkAEHHOH pemenneM Koyurernn MunncrepceTBa npocseenus Poccniickoit ®denepannu (nmporokoi ot 3 gexadpst 2019 r. Ne [TK-4BH).

Henun uzyyenuns Gusnkm:

e  mpHoOpeTeHHe HHTepeca M CTPEeMJICHHsS OOY4YaromMXCsl K HAay4YHOMY H3YUCHUIO HPHUPOIbI, Pa3BHTHE WX HWHTEIUICKTyalbHBIX H

TBOPUYECKUX CIIOCOOHOCTEHH;
e  pa3BUTHE MPEACTABICHUH O HAYYHOM MeETOJe IO3HAaHMS M (DOPMUPOBAHHE HCCIEIOBATENHCKOTO OTHOMICHUS K OKPYXKAIOIIHM
SIBTICHHSAM;

e  (opMHpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa H3y4YeHHsI OCHOB CTPOCHHS MaTepHH U (pyHIaMEHTAIbHBIX 3aKOHOB (DH3HKH;

e  (dopMHpOBaHHUE MPECTABICHIH O POIH (PU3UKH IS PA3BUTHUSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH;

e  pa3BUTHE MPEICTABICHUI O BO3MOXHBIX cepax Oymymieil mpodeccnoHANbHON AEATENTPHOCTH, CBSI3aHHOW ¢ (DPM3UKOH, MMOATOTOBKA K

JaTbHeHeMy 00ydeHHIO B TOM HaIpPaBICHHH.
JlocTikeHHe 3TUX LieNel mporpamMMsl MO (U3MKE Ha YPOBHE OCHOBHOTIO 00IIEro o0pa3oBaHUs 00ECIIEUMBACTCS PEIICHHEM CIELYIOLIUX

3aja4:
e  npuoOpeTeHHe 3HaHWIl O JAUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHMYECKHX, TEIJIOBBIX, 3JIEKTPHYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSX;
e  NpHOOpETeHHE YMEHHI ONMUCHIBATH U OOBSICHATH HU3NUECKHE SBICHHUS C HCIIOJIb30BAaHUEM MOJIYUCHHBIX 3HAHMIT;
®  OCBOCHHE METOIOB pEIICHUS MpOCTeHIINX pacyéTHBIX 3a7ad C HCHOJb30BaHWEM (H3MYECKHX MoOJeseil, TBOPYECKUX U
MPaKTHKO-OPUEHTHPOBAHHBIX 3371a4;
o pa3BUTUC yMeHl/Il\/'I HaGJ’[}OlIaTb NPUPOAHBLIC SABJICHHUSA W BBIINOJHATH OIIBIThI, naGopaToprIe pa6OTbI U DJKCHIECPUMEHTAJIbHBIC
FICCIIEZIOBAHUS C UCIIOJIb30BaHUEM H3MEPUTEIbHBIX TPHOOPOB;
e  OcBOcHHE NPUEMOB paboThl ¢ HH(pOpManueil (HHU3MYECKOro COfepKaHHs, BKIOYas HHGOPMAIHMIO O COBPEMEHHBIX JOCTHXKEHMIX
(bH3MKHN, aHATN3 U KPUTUYECKOE OL[CHHBaHUE HH(POPMALIUH;
®  3HAKOMCTBO CO chepamu TPo(HeCCHOHATBHON ACATSIBHOCTH, CBA3aHHBIME C (PM3HKOM, 1 COBPEMEHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMU
Ha IOCTHKCHHAX (PU3MYIECKON HayKH.
Ha n3yuenue ¢usuku (6a30Bblit ypoBeHb) Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBanust orBoautcs 238 yacos: B 7 kitacce — 68 yacoB (2 yaca
B Hememo), B 8 kmacce — 68 wacoB (2 waca B Hememo), B 9 kmacce — 102 waca (3 wuwaca B  Hememo).

[pennaraemelii B mporpaMme o Gpusuke nepedeHs J1ad0paToOpHBIX PaboT M ONMBITOB HOCHT PEKOMEHATEIbHBII XapaKkTep, yIUTeb JeNacT
BBIOOp TIPOBEAEHHSI JTaOOPaTOPHBIX PabOT M OMBITOB C YYETOM HMHIMBHAYAJIBHBIX OCOOCHHOCTEH OOyJalommXcsl, CHHCKa 3KCHEPHMEHTAIBHBIX
3a/IaHui, NpeIaraeMbpIX B pAMKaX OCHOBHOTI'O FOCYIapCTBEHHOTO 9K3aMeHa 10 (hU3HKe.
COJEPKAHUE OBYYEHUA

7 KJIACC
Pa3nen 1. ®u3nka u e€ posib B NO3HAHUH OKPY:KAIOLero Mupa.

Duznka — HayKa O nmpupozne. SBnenus IpUPOJbIL. ®dusndeckue SBICHUS: MEXaHUYECKUEC, TCIIIOBLIC, DJICKTPUYCCKUE, MArHUTHBIC, CBETOBLIC,
3BYKOBBIC.



Ouznueckue BennuuHbl. M3mepenue ¢pusnueckux BennunH. Ousndeckue npudopsl. [lorpenrnocts u3mepenuit. MexayHapoHas cucreMa
CIMHUII.

Kak ¢u3uka M Jpyrue ecTecTBEHHbIE HAayKH H3Y4alOoT NPUPOJIY. ECTecTBEHHO-HAay4HBIH METO] NMO3HAHUs: HAOJIIOJECHHE, ITOCTAHOBKA
HAyYHOTO BOIIPOCA, BEIIBIKEHHE THUIIOTE3, SKCIICPHMEHT II0 NPOBEPKE THIOTE3, 00BsICHeHHe HaliomaeMoro siBieHus. Omnmcanue (QU3HIECKUX
SIBJICHUH C IOMOLIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBICHUS.

2. ®dusnyeckue NpuOOPHI U NPOLIEAYPa NPSAMBIX HU3MEPEHUH aHAIOTOBBIM U LU(POBEIM HPHOOPOM.

Jlabopamopnuie pabomor u onvimol.

OmnpeneneHne EHbI ACNSHNS KAl H3MEPUTEIEHOT0 prbopa.

W3mepenue paccTosiHUi.

W3zmepenne 00bEMa JKUAKOCTH U TBEPIOTO Tela.

OmnpeneneHne pa3sMepoB ManbIX TEl.

W3mepeHne TemiepaTypbl IpH MOMOIIH XHUAKOCTHOTO TEPMOMETPA U JAaTIHKA TEMIEPATYPHL.

[IpoBeneHne uccienoBaHMs MO MPOBEPKE T'MIIOTE3BI: JATbHOCTh MOJETA INApHKA, MYIIEHHOTO TOPH30HTAIbHO, TEM OONBILNE, YeM
0oJIbLIe BBICOTA ITyCKa.

Paznen 2. IleppoHayanbHbIe CBEICHHS! 0 CTPOCHHH BellecTBA.

CrpoeHne BelecTBa: aTOMBI H MOJICKYJIBI, UX pa3Mepbl. OIBITHL, JOKa3bIBAIONINE JUCKPETHOE CTPOSHHE BEIIECTBA.

JlBmxeHne yacTuil BemecTBa. CBsI3b CKOPOCTH JBKEHHS YaCTHUI] C TeMIiepaTtypoil. bpoyHoBckoe nBrkenue, nnddysus. Bzanmoneiictsue
YJACTHUI] BEIIECTBA: IPUTSDKEHUE U OTTAJIKUBAHUE.

oV kA wWwNE

ArperaTHbIE COCTOSIHUSI BEIIECTBA: CTPOCHHE Tra30B, )KUAKOCTEH M TBEPABIX (KPUCTAUIMUECKHX) Tesl. B3auMocBs3p Mexay cBOICTBaMH
BEI[ECTB B Pa3HBIX arperaTHBIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJIIPHBIM CTpoeHHneM. OCOOCHHOCTH arperaTHbIX COCTOSIHUM BOMIBL.

Jemoncmpayuu.

1. HaOmoneHne GpOYHOBCKOTO JIBHIKCHHUSL.

2. Habmronenue nuddysuu.

3. HabmoneHue sIBICHUH, 00BSICHIIOMNXCS IPUTHKEHUEM HIIM OTTAIKABAHUEM YaCTHI] BEI[ECTBA.

Jlabopamopnuie pabomol u onvimol.

1. OreHka TuamMeTpa aToMa METOJIOM PSAIOB (C HCIONIb30BaHueM dhotorpaduii).

2. OmsbITHI 10 HAOIIOJCHHUIO TEIUIOBOTO PACIIUPEHNS T'a30B.

3. OmusbITHI 10 OOHAPY)KEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSKEHHS.

Pa3nen 3. [IBuskeHHe U B3aUMO/AeiicTBUE TeJl.

Mexanndeckoe ABmkeHne. PaBHoMepHOe n HepaBHOMepHOe JBikeHHe. CkopocTs. CpenHss CKOPOCTh P HEPaBHOMEPHOM JIBHIKEHHHU.
Pacuér myT 1 BpeMeHY ABHKEHHSI.

SIBnenne nHepIMU. 3aKOH MHEPINH. B3anmopeiicTBre Ter kak MpUIMHA N3MEHEHHs CKOPOCTH JIBIDKEHHS Tell. Macca Kak Mepa HHEpTHOCTH
tena. [InoTHOCTD BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJICKYJT B €IMHUIE 00BEMA BEIlleCTBa.

Cuia Kak XapakTepUCTHKa B3anmMojelcTBus Ten. Cuia ympyrocta u 3akoH ['yka. Mi3zMepeHne CHIIBI ¢ IOMONIBIO AWHAMOMETpa. SIBieHne
TATOTEHUs U cuia TsokecTu. Cuila TSHKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocts. CrioskeHME CHIl, HAaNpaBJICHHBIX 110 OJHOH NPSIMOH.
PaBHopelicTBytomas cuin. Cuna TpeHust. TpeHne CKobKeHHs U TpeHUE MOKos. TpeHne B MpUPOAe U TEXHUKE.

Hemoncmpayuu.

Habmoierre MEXaHNIECKOTO IBIDKSHUS TeTa.

N3mepenne ckopocTy MPSIMOJIMHENHOTO ABHKEHUSL.

HaGmonenne sBIeHNS HHEPIUH.

HaGmoieane n3MeHeHUs CKOPOCTH IIPH B3aHMMOIEHCTBHN Tell.

CpaBHEHHE Macc 110 B3aUMOJICHCTBHIO TEIl.

Cnoxenue CHUJI, HalTpaBJICHHBIX 11O OllHOI/I l'lpHMOI/I

Jlaﬁopamopnbte pabomul u onvimol.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBIDKEHHS (IIIapHKa B KUIKOCTH, MOJIENH JIEKTPHIECKOT0 aBTOMOOHIISI U TaK Jiaiee).

OU AW e

OmnpeneneHne cpeaHel CKOPOCTH CKOJIBKEHHUS OpyCKa MM IIapHKa 110 HAKJIOHHON IIOCKOCTH.

OmnpeneneHne IIOTHOCTH TBEPAOTO Tea.

OMBITHI, IGMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsDKeHUs (eopMaliin) NpyKUHbI OT MPHUIOKEHHO CHIIBL

OmnbITHI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHIIBI TPEHHS CKOJIBKEHHUS OT Beca TeJla U XapakTepa CONPHKACAIOIUXCS TOBEPXHOCTEH.
Pazue.n 4. laBieHune TBEPABIX TeJ, JKUAKOCTEN 1 ra3os.

JlaBnenne. CriocoObl YMEHBIICHUS] W YBEIWYEHHS AaBIeHMs. JlaBieHHWe rasza. 3aBHCHMOCTH IaBJIEHHS raza OoT 00BE&Ma, TeMIepaTyphl.

v wN e

[lepenaua naBneHust TBEPABIMU TEJIAMH, KUAKOCTIMH U razamu. 3akoH [lackans. [THeBMaTnyeckre MammHbl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTH OT
rimyounsl. ['uapocratudeckuit mapagoxce. Coobmaronuecst cocysl. [ mapaBnmaeckne MeXaHU3MEL.

AtMmocdepa 3emnn n atmochepHoe napieHue. [IpuunHbl cyiiecTBoBaHMs BO3AymHOM obonouku 3emin. OmbiT Toppudeniu. M3mepenue
aTMOC(EpPHOTO JaBIECHHUA. 3aBUCHMOCTH aTMOC(EpHOTO IABIEHHS OT BBICOTHI Ham ypoBHeM Mops. [IpnOopsl st m3MepeHHs aTMoc(hepHOTo
JIaBJICHYS.

JlelicTBHE >KUAKOCTH M Ta3a Ha MOTPY)XEHHOE B HUX Teno. BrlTankuBaromias (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Tten.
BosznyxomnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTH JaBICHUS r'a3a OT TEMIIEPATYpPHI.

INepenawa naBieHUS KUAKOCTHIO U Ta30M.
CooO1maronyecs CoCy sl

I'unpaBnuueckuii npecc.

[IposiBnenue neiicTBUst aTMOC(EPHOTO JaBICHUS.

e W



6. 3aBHCHUMOCTb BBHITAJIKUBAIONICH CHIIBI OT 00bEMA NOTPYKEHHON YaCTH TeNa U IUIOTHOCTH KHUIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOILEH CUIIBI BECY BBITECHCHHOU JKUAKOCTH.
8.  VYcnoBue I1aBaHUsA TEN: IUIABAHUE WM IOIPYXKEHUE TEJI B 3aBUCUMOCTH OT COOTHOILEHHUS IUNIOTHOCTEH TeNa ¥ AKUIKOCTH.
Jlabopamopnuvie pabomul u onvimal.
1. MHccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPy>KEHHOM B JKUAKOCTh YacTH Teja.
2. OmpeznerneHue BBITAIKMABAIOIIEH CUIIBL, IEHCTBYIOLIEH HA TENO, IOTPYKEHHOE B )KUAKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOILEH CUJIBL, ACHCTBYIOIEH Ha TEJO B )KUAKOCTH, OT MACCHI TEJA.
4. OmbITH, JEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOIISH Ha TENO B JKHIKOCTH, OT 00BbEMa MOTpYXEHHOH B
JKHUJIKOCTb YaCTH TeJa U OT INIOTHOCTH KUAKOCTH.
5. KoHctpynpoBaHue apeoMeTpa WM KOHCTPYHPOBAHHUE JOJIKH U ONpeeieHHe e€ rpy30no bEMHOCTH.
Pazgen 5. PaGora n MmomHocTh. JHEprus.
Mexanndeckas padora. MOIIHOCTS.
ITpocTbie MeXaHU3MBI: pbIvar, OJIOK, HAKIOHHAs TIOCKOCTh. [IpaBmiio paBHOBecus peruara. IIpuMeHeHHe mpaBuiia paBHOBECHS pblyara K
610Ky «3010T0€e npaBmiIo» MexaHuku. KITJ] mpocTsix Mexann3moB. [IpocTbie MeXaHN3MBI B OBITY H TEXHUKE.
Mexanudeckas sHeprus. KuHetndeckas U MoTeHIMabHas 3Heprus. [IpeBpalieHne oAHOro BUJa MEXaHUYECKOH 3HEPTruU B Apyroi. 3aKoH
COXPAHEHUsI SHEPTUH B MEXaHUKE.
Hemoncmpayuu.
1. IIpumepsl IPOCTHIX MEXAHH3MOB.
Jlabopamopnuie pabomol u onvimol.
1. Omnpenenenue pabOTHI CHIIBI TPEHHS IIPH PABHOMEPHOM JBH)KEHUH TeJla 0 TOPU30HTAIBHOMN TOBEPXHOCTH.
2. HccnepoBaHue yclOBHIl paBHOBECHUS pblyara.
3. MHzmepenune KIIJI HakIOHHON MIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKON SHEPTHHU.
8 KIIACC

Paznen 6. TenjioBble siBJIEHHS.

OCHOBHBIE TIOJIOKCHHS MOJICKYJISIPHO--KMHETUYECKOM TEOpHM CTpOEHUs BellecTBa. Macca M pa3sMepbl aTOMOB U MoJeKyl. OIBITHI,
MOATBEP>KAAIOIIIE OCHOBHBIC MONOKEHHUS MOJICKYIISIPHO-KHHETHIECKOH TEOPHH.

Mogenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOTO cOCTOSHUI BemiecTBa. Kpucrammmyeckue n amopdubie Tena. OObSICHEHHE CBOHCTB ra3os,
KUIKOCTEH M TBEPIBIX Tel Ha OCHOBE IIOJIOXKEHUH MOJIEKYJSIpHO--KMHETHUYecKoil Teopuu. CMauuMBaHME M KalWUIApHBIE sIBICHUA. TemioBoe
pacIIupeHue u cxxaTue.

Temnepatypa. CBs3b TeMIlepaTyphbl CO CKOPOCTBIO TEIJIOBOTO JABIDKEHUs YacTHLl. BHyTpeHHss sHeprus. CriocoObl M3MeHeHUs] BHYTPEHHEH
SHEPTHU: TeIIonepeada U CoBepIIeHne paboTel. Buabl Teronepenatn: TemIONpOBOHOCTD, KOHBEKIIHS, H3ITyIeHHE.

KonuyecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelllecTBa. 1eluiooOMEeH M TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OajaHca.
[InaBneHue u oTBEpAEBaHNE KPUCTAJUTMUECKIX BEIIECTB. Y IeNbHas TeroTa miaBieHus. [lapooOpasoBanne u koHaeHcanus. Mcnapenne. Kunenne.
VY nenbHast TerioTa napoobpa3oBaHus. 3aBUCHMOCTD TEMIIEPaTypbl KUIEHHS OT aTMOC(HEPHOTO JaBICHUSL.

BnaxxHocTs Bo3yxa.

OHeprust TOIMBA. Y JebHas TeIIOTa CTOPAHHS.

[punimner padoTh! TemioBbix qeurateneii KI1J] rerutoBoro neuratens. TerioBble IBUraTeIN U 3alUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHHMs! M IIPEBPAIIEHNS SHEPTHH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Habmronenne nuddysnu.

Habmronenne siBeHi cMauWBaHUS M KATWUISIPHBIX SBICHUH.

Habmronenue TeminoBoro paciupeHus Teil.

H3meHenue JIaBJICHUA ra3a npu U3SMCHCHUHU 00BEMa U Harpe€BaHUM WK OXJIAXJIACHUM.
ITpaBuna u3mepeHus TeMnepaTypsl.

Bune! Tenonepenaydu.

Oxna’kaeHne MpU COBEPIICHUH PaOOTHL.

HarpeBanwue npu coBepireHHH pabOTH BHEITHUMH CHIIAMHU.

WO NOU A WNR

10. CpaBHeHHe TEIUIOEMKOCTEH Pa3INIHBIX BEIIECTB.
11. HaOmroneHue KUIIeHUs.
12. HaOmroneHue MOCTOSHCTBA TEMIEPATyphl IIPH MIaBICHUH.

13. Mojenu TEMI0OBBIX JBUTATENIEH.

Jlabopamopnovie padomel u onvimel.

OMBITH IO 00HAPYKEHHIO ASHCTBHS CHII MOJIEKYJISIPHOTO IPHUTSKCHUSL.

OMBITH 1O BRIPAIMBAHHUIO KPHUCTAIUIOB IIOBAPEHHON COJIM MIJIM caxapa.

OMBITH IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPIBIX TEIL.

Omnpezenenye AaBJIeHUs BO3ayXa B OaJUIOHE IIIPUIA.

OMnBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTb JAABJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUsI WIIH OXJIaXKICHUSI.
[IpoBepka runoTe3sl JMHEHHON 3aBUCMMOCTH [UIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUYECKOI TpyOKe OT TeMIepaTyphl.
HaGimonenne n3MeHeHUsI BHYTpEHHEH SHEpruH Tella B pe3ysbTaTe TeIuIonepejadn i paboThl BHEITHUX CHIL
HccnenoBanue SBIeHNS TEINIOOOMEHA TP CMEIIIMBAHUH XOJIOJHON M TOpSTIel BOJBL.

OmnpeneneHne KOJINYeCcTBa TEIUIOTHI, MOIyYEHHOTO BOJOH PH TEINI0O0OMEHE C HarpeThIM METAJUTHIECKUAM IIMIIMHAPOM.
OmnpeneneHne yAeIbHON TEIIOEMKOCTH BEIECTBA.

Hccnenosanue mpouecca HCapeHusI.
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12. OmnpeneneHne OTHOCUTENBHON BIQXKHOCTH BO3/1yXa.

13. Ompenenenue yaenbHOM TEIUIOTHI IIABICHAS JIb/A.

Pazgen 7. DuiekTpHyeckne H MATHUTHBIC SIBJICHHS.

Onextpu3auus Ted. [IBa poma sieKTpUYecKuX 3apsAnoB. B3ammozelcTBue 3apshkeHHBIX Tenl. 3akoH KynoHa (3aBUCHMMOCTH CHIIBI
B3aNMOJICHCTBU 3apsHKEHHBIX TeJI OT BEIMYUHEI 3apsI0B M PACCTOSHHS MEXTY TeIaMH).

DnexTpudeckoe moje. Hanpsok€HHOCTS anekTpraeckoro nosst. [IpiHIMI cynepno3uiny AIeKTPUIECKHUX oISl (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apafoB. DIeMEHTapHbIM 3nmekTpudeckuit 3apsan. Crpoenue aroma. IIpOBOTHHMKH M AMAIEKTPUKH. 3aKOH
COXpaHEHUs NEKTPUIECKOro 3apsja.

DNEeKTpHUYECKU TOK. YCIIOBUS CYILECTBOBAHUS 3JCKTPHUYECKOrO TOKa. MCTOYHHMKM HOCTOSHHOTO TOKa. [IeWCTBHS 3IEKTPHUUECKOTO TOKa
(TemoBoe, XUMIIECKOe, MarHUTHOE). DJIEKTPUUECKUH TOK B )KUAKOCTSX U ra3ax.

Dnexrpuueckas 1enb. Cuia Toka. DJekTpudeckoe HanpsbkeHne. COpoTHUBIEHHE TPOBOAHUKA. Y A€TIbHOE CONPOTHUBICHUE BEIIECTBA. 3aKOH
Oma ai1s ydactka nenu. [lociaenoBaTensHoe U napaieIbHOE COSAUHEHHUE IPOBOHUKOB.

Pabora 1 MOIIHOCTE 3IEKTpHUYECKOro ToKa. 3akoH Jlxoyns—JleHna. DIeKTpuYecKne ey U IMOTPEeOUTENN dIIEKTPUIECKOH SHEPTHH B OBITY.
Kopotkoe 3aMbikanme.

[MocrostHHBIE MarHUTEL. B3anMopelicTBHe TOCTOSIHHBIX MarHUTOB. MaranTHoe 1ojie. MarHuTHOE 1ojie 3eMJIM ¥ ero 3HaYeHue I )KU3HH Ha
3emse. OnbIT Opcerena. MarHuTHOE TONE 3IEKTPHUYECKOTO TOKa. IIpuMeHeHHe 3/eKTpOMarHuTOB B TeXHHKe. J[eHCTBME MarHHTHOTO TOJIS Ha
MIPOBOJTHHK C TOKOM. DJIEKTPOABUTaTEIb TOCTOSHHOTO TOKa. Mcronp30BaHne IIEKTpOABUraTeNIed B TEXHUIECKUX YCTPOHCTBAX U Ha TPAHCIIOPTE.

Omnbitel Dapanes. SIBneHue snekTpoMarHUTHON wHAyKIuH. [IpaBuno Jlenma. OnekrporeHeparop. CHocoObI MONYyYeHUS 3IEKTPHUECKOM
SHEPIHU. DIEKTPOCTAHIIMH Ha BO30OHOBISIEMbIX HCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

1. Druexrpu3anus Tel.

2. /IBa poza 3JIEKTPHUYECKUX 3apsiOB U B3aUMOJICHCTBHE 3apSXKEHHBIX Tell.
3. YCTpoHCTBO U AEHCTBUE 3IEKTPOCKOIIA.

4. DuexTpocTaTuyeckast HHIYKIHS.

5. 3aKkoH cCOXpaHEHHUS IEKTPUUECKUX 3aPsIOB.

6. [IpOBOIHHKH M OUAIEKTPUKH.

7. MonennpoBaHue CHIOBBIX JJMHUH 3IEKTPUIECKOTO TOJIA.

8. HcTOYHHMKH MOCTOSTHHOTO TOKA.

9. JleiicTBUs AIIEKTPUUECKOTO TOKA.

10. DneKTpUYECKUN TOK B HKHUIKOCTH.

11. Ta30BbIi pa3psa.

12. H3mepeHue cujibl TOKa aMIIEPMETPOM.

13. H3mepeHue 37IeKTPUUYECKOT0 HaNpPsHKEHUS BOJIBTMETPOM.

14. PeocraT ¥ Mara3uH CONPOTUBIEHUH.

15. BzauMmoneicTBHE MOCTOSTHHBIX MAarHUTOB.

16. MozenupoBaHue HEBO3MOKHOCTH pa3/ieeHIs MOJII0COB MAaTHUTA.
17. MozenupoBaHue MarHUTHBIX T0JI€H TOCTOSIHHBIX MarHUTOB.

18. OmsIT Dpcrena.

19. MarHuTHoe nojie Toka. DJIeKTPOMarHur.

20. /leiicTBHE MarHUTHOTI'O MOJIS HAa IIPOBOJHUK C TOKOM.

21. DNeKTpOJBHUTraTEeNb NOCTOSHHOTO TOKA.

22. HccnenoBaHue SBJICHUS IEKTPOMArHUTHON WHIYKIIUH.

23. Ompbitel Dapagest.

24. 3aBHCUMOCTD HAINlPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCIOBUI €ro BOSHUKHOBEHHSI.

25. DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie padomol u onvimol.

OMnBITHI 110 HAOTFOICHHIO YIICKTPU3AINH TEJT MHAYKIUEH U IPH COMPUKOCHOBEHHUH.

HccrenoBaHue qEUCTBUSI SIIEKTPUIECKOTO TOJIS HA TPOBOJIHHUKH U THAJIEKTPHUKH.

COopka 1 mpoBepka pabOTHI IMEKTPUIECKON SN MTOCTOSTHHOTO TOKA.

W3mepeHue 1 peryinpoBaHue CHIBI TOKA.

W3mepeHne u peryiupoBaHue HalpsKEHUSI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, UIYIIETO Yepe3 PE3UCTOpP, OT CONMPOTHBIICHHS PE3UCTOPA U HANIPSDKCHHS Ha Pe3UCTope.

NouhkwNR

Ol'll;ITbI, JACMOHCTPUPYIOIIUE 3aBUCHUMOCTbL JJICKTPHUYECKOI'O COIIPOTUBJICHUSA NPOBOJHHUKA OT €r0 JUIMHBI, IUIOLIAAN TIONEPEUYHOIO

CEUeHUs U MaTepHaa.

[TpoBepka mpaBuiIa CI0XKEHHS HAPSDKEHUH TIPH TTOCIEI0BATEILHOM COSANHEHHH IBYX PE3HCTOPOB.

9. IlpoBepka mpaBuia Ajs CHIIbI TOKA MPH MapasiieTbHOM CO€AMHEHHH PE3HCTOPOB.

10. Ompenenenne pabOThI IEKTPUUECKOTrO TOKA, HAYIIETO YEPE3 PE3UCTOP.

11. Ompenenenue MOIHOCTH SIEKTPUUECKOTO TOKA, BBIIEISIEMOI Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTHU CHJIbI TOKA, HAYILETO YEPE3 JIAMIIOUKY, OT HAPSKEHUS Ha HEM.

13. Onpenenenue KI1J] narpesBarens.

14. HccnenoBaHue MarHUTHOIO B3aMMOJIEHCTBUS IOCTOSHHBIX MArHUTOB.

15. M3ydyeHnue MarHUTHOTO HOJIS IIOCTOSTHHBIX MarHUTOB IIPH UX O0BEIMHEHUN U Pa3/IC/ICHU.

16. MHccnenosaHue AEHCTBUA 2JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OmbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aMMOJIEHCTBHS KaTyIIKA C TOKOM M MarHWTa OT CHJIBI TOKA U HAIPaBJICHUS TOKa B
KaTyIIKe.

18. W3zyuenue neiicTBUS MArHUTHOTO I10JI HA IPOBOAHUK C TOKOM.
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19. KoncrpyupoBanue u u3ydeHue paboThl JIEKTPOABUTaTEN.
20. WMsmepenue KIIJI a3nekTpoaBUraTebHON YCTAHOBKH.
21. OmeITBl O UCCIIEAOBAHMIO SIBICHUS DIICKTPOMArHUTHOM WHIYKIMU: WCCIEIOBaHUE W3MEHECHUH 3HA4YCHHS W HAIpaBICHUS
HUHIYKIIMOHHOTO TOKA.
9 KJIIACC

Paznen 8. Mexannyeckue siBjaeHHs.

MexaHudeckoe aBMKeHHE. MaTepuanbHas Touka. Cuctema orcuéra. OTHOCHUTENBPHOCTh MEXAHHUYECKOTO [BIXKEHHA. PaBHOMepHOe
psMoJIMHEHOe aBIKeHre. HepaBHOMepHOE MpsiMoIUHEHOE ABIKeHHEe. CpellHAs U MTHOBEHHAsl CKOPOCTb Teja IIPU HEPaBHOMEPHOM JIBUDKECHHU.

Yckopenue. PaBHoyckopeHHOE TpsiMonuHeHoe 1BikeHne. CBoboaHoe nagenue. Onbitsl [Namumes.

PaBHOMepHOe nBIKEHHE TO OKpykHOcTH. Ilepwon m dactota oOpamienus. JIuneiHas m yrioBas ckopocTu. lleHTpocTpemurensHOE
YCKOpEHHE.

Ilepserii 3axoH Herorona. Bropoit 3akoH Hetotona. Tperuit 3akoH Herotona. [IpuHnun cynepno3unuy cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuia TPEeHHS CKOJIBKEHHS, CUJIa TPEHUS ITOKOsI, IPYTHe BUIBI TPEHHS.

Cuna TSXKECTH M 3aKOH BCEMUPHOTO TATOTEHMS. YCKOpeHHe cBoOomHoro mnageHus. JIBmwkenue muianeT Bokpyr Comnxna. Ilepast
KOCMHU4YecKasi ckopocTb. HeBecoMOCTh U neperpysku.

PaBHOBecue MaTepuanbHON TOuku. AGCOMIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTo Tena ¢ 3aKPemIEHHON OChI0 BpalieHusl. MOMEHT CHJIbL.
Hentp TsxecTu.

Wmnynec tena. 3MeHenne umimynbca. UMimynbse cuitel. 3aKOH COXpaHEHHS UMITyJIbca. PeakTHBHOE ABHKCHHE.

Mexanndeckas pabora ¥ MOITHOCT. PaboTa cui TshkecTH, ynpyroctd, TpeHus. CBs3b SHepruu U paboTel. [loTeHIMansHas SHeprus Tena,
MOJIHATOTO HAJl MOBEPXHOCTHIO 3eMid. [loTeHnnanbHas sHeprus cxaTto npyxuHbl. Kunernueckas sHeprus. Teopema 0 KMHETUYECKOH IHEPIUU.
3aKOH COXpaHEHHSI MEXaHNYECKOH SHEPTUHL.

Hemoncmpayuu.

HabmoieHre MeXaHNIECKOTO IBIDKEHUSI TeTIa OTHOCUTENBHO PA3HBIX TEN OTCUETA.

CpaBHEHHE ITyTeH U TPAeKTOPHIl JBHKEHHS OTHOTO U TOTO K€ TeJa OTHOCHTENIFHO PA3HBIX T OTCUETA.
H3mepeHne cKOpOCTU M yCKOPEHUS IPSMOIMHEHHOrO ABUKEHUS.

HccnenoBanye Npu3HaKkoB paBHOYCKOPEHHOTO JBHKCHUS.

HaGimoenne nBrKEHHS TeNa M0 OKPY>KHOCTH.

HaGiroieHne MexaHUUeCKUX SIBICHUMH, IIPOMCXOIIHX B cucTeMe oTcuéra «Teneskka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHUU
OTHOCHTENFHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHUS TeJIa OT MaccChl TeJla U ASHCTBYIOIIEH Ha HEro CUJBL.

8. Habmonenue paBeHCTBa CUJI IIPU B3aUMOJICHCTBUM Tell.

9. l3MmeHeHue Beca Tena pU YCKOPEHHOM JBMKCHUU.

10. Ilepenaua ummysbca NpH B3aUMOICHCTBUU TEIL.

11. IIpeoOpa3zoBaHUS SHEPTUH MPH B3AUMOICHCTBUH TeIl.

12. CoxpaHeHHE HMITYJbCA IIPH HEYPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHHE UMITyJIbca IIPH a0COIIOTHO YIIPYTOM B3aNMOACHCTBHH.

14. HaOmoneHne peakTHBHOTO JIBIKEHHS.

15. CoxpaHeHHe MEXaHWYECKOIl JHEPTHH ITPU CBOOOIHOM IaJCHUH.

16. CoxpaHeHHE MEXaHHUYECKOH SHEpIUu NpU ABHKEHUM Tella MOJ] IeHCTBUEM Py UHBIL.

Jlabopamopnuvie pabomel u onvimel.

1. KoHcTpynpoBaHHe TpakTa JuIs pa3roHa U JaTbHEHIIeT0 paBHOMEPHOTO ABM)KSHNS [IAPHUKA MITH TEIEKKH.
Omnpenenenne cpeaHel CKOPOCTH CKOJIBKEHHUS OpyCKa MM ABVDKEHUS [IaprKa M0 HAKIOHHOM MIIOCKOCTH.
OnpezeneHyue yCKOpeHUs Tella IpU paBHOYCKOPEHHOM JABMKEHUH M0 HAKJIOHHOHN MJIOCKOCTH.
I/ICCJ’[B)IOBaHI/Ie 3aBUCUMOCTHU IIYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUU 663 HavaJIbHOM CKOpPOCTH.

oV kwWwNR
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[TpoBepka rUIOTE3bI: €CIU NPU PABHOYCKOPEHHOM JIBIKEHUH 0€3 Ha4aJIbHON CKOPOCTH ITYTH OTHOCATCS KakK psiJi HEUETHBIX YHCEI, TO
COOTBETCTBYIOIHE POMEXYTKH BPEMEHH OJIHHAKOBBI.

HccnenoBaHne 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHS OT CUITBI HOPMAJIBHOTO JaBJICHHS.

Omnpenenenne Ko3QHUINECHTAa TPEHUSI CKONTBKEHHUS.

Omnpenenenne KECTKOCTH MPYKHUHBI.

0w~

Onpenenenye pabOTHI CUITBI TPEHHSI TPU PABHOMEPHOM JBIKCHUH TENa 0 TOPH30HTAIBHOM OBEPXHOCTH.
10. Ompenenenue pabOTHI CUIIBI YIPYTOCTH NPH MOABEME TPy3a C UCIIOIb30BAHUEM HEIOIBIIKHOTO M TOBIIKHOTO OJIOKOB.
11. M3ydenue 3aKOHA COXPAaHEHHS SHEPTHUH.
Pazgen 9. Mexannyeckue Ko1e0aHus U BOJHBL.
KonebatenpHoe nBmxeHne. OCHOBHBIC XapaKTEPUCTHKU KOJeOaHWi: MEpHOA, YacToTa, aMIUIMTYAa. MaTeMaTH4eCcKMH H TpYyXHHHbINA
MasTHHKH. [IpeBparenne sHeprun npu KosiebaTeIbHOM JIBIKCHUH.
3aryxarone koiebaHus. BriHyxneHHbIe Konebanus. Pesonanc. Mexanndeckne BonHBL. CBOMCTBa MEXaHHYECKHX BOJNH. [IpomonbHBIE H
rornepeyvHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTb €€ paclpoCTpaHeHUs1. MeXxaHMUYECKUE BOJIHBI B TBEPAOM TeJ€, CEICMUYECKUE BOJIHBI.
3Byk. I'poMKoOCTB 3ByKa 1 BeIcoTa ToHA. OTpaxkenue 3Byka. MH}pa3Byk u yIbTpasByK.
Hemoncmpayuu.
Ha6monenne koneGaHuid Te O NSHCTBUEM CHIIBI TSXKECTH M CHIIBI YIIPYTOCTH.
Ha6monenne konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGimoieHne BEIHYXIEHHBIX KOoJIeOaHUH 1 pe30HaHCa.
PacnipocTpanenne mpoJONbHBIX U IONEPEYHBIX BOTH (Ha MOJEIH).
HabmtonieHne 3aBHCUMOCTH BBICOTHI 3ByKa OT 9acTOTHI.
AKyCTHUECKHH PE30HAHC.
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Jlabopamopnuvie pabomur u onvimol.

NouhkwNe

OmnpeeneHue YacTOThl M IEpHOa KoJieOaHW MaTeMaTHYECKOTO MasTHHKA.

OmnpeeneHue YacTOThl B IepHoa KoJeOaHui MPY>KUHHOTO MasTHHKA.

HccnenoBaHre 3aBUCHMOCTH ITepHo/ia KOJIeOaH i MTOIBEIEHHOTO K HUTH IPy3a OT AJMHBI HUTH.

HccnenoBaHre 3aBUCHMOCTH MepHO/ia KOoJIeOaH il MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.

IIpoBepka HE3aBUCHMOCTH MEpHO/ia KosiebaHuit Ipy3a, MOJBELUICHHOTO K HUTH, OT MacChl Tpy3a.

OMBITHI, IGMOHCTPUPYIOIINE 3aBUCHMOCTD TIepUO/a KoebaHuil MPyKUHHOTO MasTHUKA OT MacChl rpy3a H )KECTKOCTHU MPYKHHBI.
H3mepeHne yckopeHUs: CBOOOTHOTO TTaICHUS.

Pa3z[en 10. DyIeKTPOMArHUTHOE 0JI¢ H 3J1eKTPOMATHUTHBIE BOJTHBI.
OJeKTpOMAarHUTHOE Tose. OJIEeKTpOMarHUTHbIe BONHBL CBoifcTBa 3MeKTpOMarHUTHBIX BoOdH. Illkama »IEKTPOMArHUTHBIX BOJIH.

Hcnonp3oBaHue 31eKTPOMAarHUTHBIX BOJIH ATl COTOBOH CBS3H.
OnexTpoMarauTHas mpuposa ceera. CkopocTh cBeTa. BonHOBBIE cBOiCTBa CBeTa.
JHemoncmpayuu.

1.
2.

CBolicTBa JEKTPOMArHUTHBIX BOJIH.
BonHoBbIC cBOMCTBA CBETA.

Jlabopamopnuie pabomor u onvimol.

1.

I/I3yquHe CBOWCTB QJIEKTPOMArHuTHLIX BOJIH C IIOMOIIBIO MOOHIBHOTO TeJ'Ie(I)OHa.

Pazgen 11. CBeToBbIe SIBJICHHSA.

JIyueBas mozmens cBera. Mctounuku cserta. [IpsimonmuHeliHoe pacmpocTpaHeHue cBeta. 3atmeHus ComHuma u JlyHel. OTpakeHHe cBeta.
[Inockoe 3epkaio. 3aKOH OTpaXKEHUsI CBETA.

IMpenomnenne cBera. 3akoH MpenoMieHus cBeTa. [lomHOE BHYTpeHHee OTpakeHHE CBeTa. [ICIOIb30BaHHE IOJHOTO BHYTPEHHETO
OTpaKEHHS B ONITHIECKUX CBETOBOJAX.

JIunza. Xox mydelt B mmH3e. OnTHdeckas cucreMa (oToarnmnapara, MUKPOCKOIIa U Teleckorna. [1a3 kak ontudeckas cucrema. bimsopykocts
U TATTbHO30PKOCTb.

Pasznoxenne 6enoro cera B criekTp. OnbiTel HptoToHa. CriokeHre CIIeKTpaIbHBIX [[BETOB. Jluciepcus cBera.

Jemoncmpayuu.
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11.
12.

[IpsiMmonuHeliHOE pacpOCTpaHEHUE CBETa.

OtpakeHue cBeTa.

[Monyyenue n300paxkeHNH B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceeta.

Onrtuueckuii CBETOBO.

Xon ydeii B coOuparomeii TuH3e.

Xon mydei B paccenBarollen JuH3e.

IMonyuyenue n300paxkeHH ¢ TOMOLIBIO JIH3.

[puniun neiicTBus Goroanmnapara, MUKPOCKOIIA U TEIECKOIA.
Mognens rinasa.

Pa3znoxenue 6enoro cBera B CHEKTP.

[Momyuenne Oenoro cBeTa Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomol u onvimol.

NoukwnNR

HccnenoBanne 3aBUCHMOCTH YIJIa OTPaXKEHHS! CBETOBOTO JIy4ya OT yria MaJeHHs.

W3ydeHne XapakTepUCTHK H300paKeHHsI IPEeMeETa B INIOCKOM 3epKae.

HccnenoBanne 3aBUCHMOCTH YIJla IPEIOMIICHHS] CBETOBOT'O JIy4a OT YIJIa ITa/IeHUs. Ha IPAHUIE «BO3LYX—CTEKIION.
IMosyuenne U300paxkeHUH C ITOMOIIBIO COOMPAIOLIEHT JIMH3BI.

Omnpexenenne GOKYCHOTO PACCTOSHHS M ONITUYECKON CHIIBI COOMPAIOIIEH JTNH3BL.

OTMBITH TTO PA3JI0KEHUIO OEIOTO CBETa B CIIEKTP.

OMBITH IO BOCIPHATHIO IIBETA IIPEMETOB MPH NX HAOTIONEHUHN Yepe3 [[BETOBbIC (DHIIBTPEL.

Pamen 12. KBaHTOBbBIE SIBJICHHS.
Omneitsl Pesepdopna u mnanerapras mozaens aroma. Mozens atroma bopa. Mcnyckanue u moruomieHue cBeta atomMoM. KBantel. Jluneiiyarsie

CIICKTPHI.

PaguoaktuBHOCTE. Anbda-, Gera- u ramma-msnydeHus. CTpoeHune aTtoMHoro simpa. HykioHHass Mojens aToMHOro siapa. M30Tomsbl

PaguoakTuBHEIE HpeBpaIICHUs. HepHog nojypacnaaga aTOMHBIX A€P.

SnepHble peakuu. 3aKOHBI COXpAHEHUS 3apsA0BOT0 M MACCOBOTO YHUCEN. DHEPrus CBA3M aTOMHBIX siiep. CBsA3b Macchl ¥ dHepruu. Peakunu

CHHTEe3a U AeneHus saep. Mcrounnku sueprun ConHIA U 3BE3.
SlnepHas sHepreTuka. JleficTBUA pagMoOaKTUBHBIX U3Ty4E€HUH HA )KUBbIE OPraHU3MBI.
Hemoncmpayuu.

DU AW e

CHeKTphI U3ITyIeHHs ¥ TOTJIOMCHUS.

CriexTphl pa3IMyHbIX Ta30B.

CriexTp BogOpoOAa.

Habmronenue TpexoB B kamepe BuiibcoHa.

Pabota cuéTunka HOHN3UPYIOLUINX U3TyYEHUH.

Perucrpanus usinydeHus IpUPOJHBIX MUHEPAIIOB U IPOAYKTOB.

.]Iaéopamopubte pabomul u onvimel.

1.
2.
3.

HabuoeHune CIUIOIMIHBIX M JINHEHYAThIX CHEKTPOB U3JIyUCHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE IHEPTUHU YACTHUIIBI IO TOPMO3HOMY T1yTH (110 hoTorpadusim).
V3mepenue paanoakTUBHOro QoHa.

I[HoBTOpUTE/IHLHO-0000 AIOIIMIA MOYJIb.



IToBTOPUTENBHO--0000MIAIONIMIT  MOJYJIb NpEJHA3HAYECH [JUI CHUCTEMAaTH3alMH M OOOOLICHHS NPEIMETHOTO COACPXKaHWA M OIbITA
JIeITeNbHOCTH, MPUOOPETEHHOTO NIPH M3yYEHHH BCETO Kypca (DM3MKH, a TakXkKe U MOATOTOBKH K OCHOBHOMY TOCYAAapCTBEHHOMY SK3aMEHY IO
¢usuke 11 00yyaromuxcs, BEIOPABIINX ATOT y4eOHBIH MpeaMeT.

Ilpn n3ydeHWM NAHHOTO MOJYJIS PEATU3YIOTCS M CHCTEMATH3HPYIOTCS BHUIBI JESATEIBHOCTH, HA OCHOBE KOTOPBIX OOecIednBaeTcs
JIOCTIDKEHHE MPEIMETHBIX U METANPEAMETHBIX [UIAHUPYEMbIX Pe3yJIbTaToB 00y4eHus, GOpMHUPYeTCsl eCTECTBEHHOHAYYHAsi TPAMOTHOCTb: OCBOCHHE
HayYHBIX METOJIOB MCCIICJIOBAHUS SBICHHI NMPUPOJBI U TEXHUKH, OBJIAJCHHE YMEHUSIMU OOBSICHATH (pru3MUecKue SBICHUS, IPHMCHSS MTOTydeHHEIE
3HAHUS, PeIaTh 3aJa49H, B TOM YHCIIe KaYeCTBEHHBIE U KCIIEPUMEHTAIbHEIE.

[TpyHUMIHANBHO JEATENbHOCTHBIM XapakTep NaHHOTO pasfelia peaau3yeTcss 3a CYET TOro, 4To OOydaroliuecsl BBINOJHAIOT 3aJlaHus, B
KOTOPBIX MM IIPEAIaraeTcsi:

Ha OCHOBE IOJyYCHHBIX 3HaHMH paclo3HaBaTh M HaydyHO OOBACHATH (pU3MUECKUE SABICHMS B OKPYXKaIOLIeil MPHPOJE M MOBCEIHEBHOU
KH3HY;

UCIIOJIb30BaTh HAay4HbIE METO/bI MCCIACAO0BAaHUS (HU3NUECKHX SBJICHHMN, B TOM YHCIE JUIA NIPOBEPKH THUIIOTE3 M MOJIYYCHHS TEOPETHYECKHX
BBEIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanboJiee BaXKHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJIOTHi{, HAPUMEp, IPAKTUYECKOTO HCIIOIb30BaHHUS PA3INYHBIX
HCTOYHMKOB SHEPTUH Ha OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHEHMS BCEX U3BECTHBIX BHIOB SHEPIHH.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUsS TNIPOI'PAMMBI IO ®UZNKE HA YPOBHE OCHOBHOI'O OBHLIEIO
OBPA30OBAHMUS

N3yuenne Gpusuku Ha ypoBHE OCHOBHOTO 00IIero 06pa30BaHusI HAMPABICHO HA JOCTIKEHHE TMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHbBIX PE3yJIbTaTOB.
B pesynbrare m3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs y oOydaromerocs OyayT COpPMUPOBAHBI CICAYIOIINC

JTMYHOCTHBIC PE3YIbTATHI B YACTH:

e 1) maTpHOTHYeCKOr0 BOCIIHTAHUS:

e  — [POSBIICHHE HHTEpECa K HCTOPHU M COBPEMEHHOMY COCTOSTHUIO POCCHICKOM (PM3NUECKON HAyKH;

®  — [IEHHOCTHOE OTHOIIEHHE K JOCTHXEHHSIM POCCHHCKHUX YYEHBIX--(PHU3UKOB;

e 2) rpaskIaHCKOro U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

® — TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXICHUHM OOIIECTBEHHO 3HAYMMBIX M STHYECKHX MPOOJIEM, CBSI3aHHBIX C IPAKTHYSCKHM
HNpUMEHEHHEM JOCTIDKSHUH (H3NKHY;

®  — OCO3HaHME Ba)KHOCTU MOPAJBbHO--3TUUCSCKUX NPHUHIIUIIOB B ISSITEILHOCTH yYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

®  — BOCIPHSITHE ICTETHYCCKUX KAYECTB (PH3NIECKOI HAYKH: €€ TapMOHUYHOTO MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYIHOCTH;

e  4) IEHHOCTH HAYYHOr0 MO3HAHHA:

®  — OCO3HaHHE IIEHHOCTH (U3MYECKONW HAayKH KaK MOIIHOTO HMHCTPYMEHTAa IIO3HAHWS MHpA, OCHOBBI Pa3BHTHs TEXHOJOTHH, BaKHeHIIen
COCTABIIAIOIIEH KyJIBTYpBI;

e  — pa3BHTHE Hay4HOIl JTI0003HATEIBHOCTH, HHTEPECa K UCCIIEI0BATEIbCKOM eI TeIbHOCTH;

e 5) ¢popMupoBaHMs KYJbTYPHI 310POBbSI H IMOLHOHAIBLHOIO 0JIATONOJIYYHS:

®  — OCO3HaHHE IIEHHOCTH 0€30MacHOro 00pasa KHM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BAKHOCTH IpaBUII OE30IIaCHOTO MOBEACHUS Ha
TpaHCHOPTE, Ha IOPOTax, C AEKTPUIECKUM U TEIJIOBBIM 000PYIOBaHUEM B JIOMAIIHHUX yCIOBHUSX;

e  — c(hOpPMHPOBAHHOCTh HaBBIKA Pe(IICKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO JKe IpaBa y IPyroro 4eioBeKa;

e  6) TPYA0OBOI0 BOCIIMTAHMA:

®  — aKTHBHOE y4acCTHe B PELICHWH MPAKTHYECKHX 3a/1ad (B paMKax ceMbH, 00pPa30BaTEeIbHON OpPTaHU3AIMH, TOPO/IA, KPasi) TEXHOIOTHIECKOH 1
COLMATFHOW HANPABICHHOCTH, TPEOYIOLIMX B TOM YUCIIE U GU3UIECKUX 3HAHHIA;

®  — HHTEpEC K MPAKTHYECKOMY H3YUCHHUIO MPO(ecCHii, CBA3aHHBIX ¢ HH3UKOIL;

e  7)3KOJOrH4eCKOTro BOCTIUTAHMS:

o — OpU€HTaluA Ha MIPUMCHEHUEC CbI/ISI/I‘[eCKI/IX 3HAHUMN JJIA pelICHuA 3a4a4 B OGJ’IaCTH 0pr>1<a}0mey”1 Cpeabl, IMJIaHUPOBAHUA l'[OCTyl'lKOB H OLICHKH
UX BO3MOJKHBIX IIOCJICICTBUH AJIs1 OKpY’KaroIlei cpempl;

®  — OCO3HaHME IIOOATHFHOTO XapakTepa dKOJOTHUSCKUX MPOOJIeM U IyTeH X PeLIeHHUs;

e  8) aganTanuu K H3MEHSIOMMMCS YCJIOBHSIM COIMATLHON U MPHPOTHON Cpeabl:

e — NOTPeGHOCTH BO B3aUMOJCUCTBHH TPH BBIMOJIHEHWH HCCICJOBAHUIl M TPOEKTOB (DPU3UUECKOW HAMpPABIEHHOCTH, OTKPBITOCTH OIBITY U
3HAHUSIM JIPYTHX;

e  — TOBHINICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO IESTEIbHOCTH;

e — porpebHOCTH B ()OPMHUPOBAHWM HOBBIX 3HAHWH, B TOM dYHclie (OPMYIUPOBaTh WIEH, MOHATHS, TUIOTE3bl O (H3MYECKHX OOBEKTax U
SBJICHHSX

e —oco3HaHUE NeHUIMTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 001acTH (PU3HKH;

e  — [UIAHUPOBAHHE CBOETO PAa3BHUTHUS B IPHOOPETCHUHN HOBBIX (PH3MUYECKUX 3HAHHIA;

®  — CTpEMJICHHE aHAM3UPOBATH W BBIABJIATH B3aWMOCBSI3U MPUPOJBI, OOIIECTBA U SKOHOMHKH, B TOM YHCJIE C HCIOJb30BaHUEM (H3MUYCCKUX
3HAHUM;

e  — OLIGHKA CBOUX ACUCTBUH C y4ETOM BIMSHUS HA OKPYKAIOIIYIO CPELY, BO3SMOXHBIX INI00AIBHBIX TOCIEACTBHM.



METANNPEAMETHBIE PE3YJIbTATHI

B pesynbrate OCBOSHHUS MPOrpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHusi y oOydaromierocs OyayT cOpMHPOBaHBI
MeTanpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE [O3HABATENbHBIC YHHBEpCAJIbHBIC YydeOHBIE MAEHCTBHS, KOMMYHHKAaTHBHBIE YHHBEpPCAILHBIC
y4eOHbIE ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbIC IeiCTBHUS.

IHo3naBaTe1bHBIC YHUBEPCAIbHbIC YUeOHbIe JelicTBUS

ba3oBble JJoruueckue aeiicTBHs:

BBISBIIATD M XapaKTepPU30BaTh CYLIECTBEHHbIC IPH3HAKU OOBEKTOB (SIBICHHUI);

YCTaHABIIMBATh CYIECTBEHHBINH MPU3HAK KIaCCH(DUKALIMKI, OCHOBAHMS U1l 000OLIEHHS U CPaBHEHMS;

BBISBJIATh 3aKOHOMEPHOCTH M IIPOTHBOPEYHUsS B PAacCMaTpUBaeMbIX (akTaX, JaHHBIX M HAONIONCHUAX, OTHOCAIIMXCH K (DU3MYECKUM
SIBIICHUSIM;

BBIIBIIITH IIPHIMHHO--CIICACTBEHHbIE CBSI3M IPH M3YYCHUH (U3WYECKHX SBICHUH M IIPOIECCOB, IEJaTh BBIBOIBI C MCIOJIB30BAaHHEM
JEeTYKTABHBIX M HHIYKTUBHBIX YMO3aKIIOYEHHH, BBIABUTATH TUIIOTE3BI O B3aNMOCBA3AX (DM3NYECKUX BEIIMUHH;

CaMOCTOSITEIBHO BBIOUPATh CIOCOO pelieHHs y4eOHOH (u3uyeckoil 3amaun (CpaBHEHHE HECKOJIBKHX BapHAHTOB PEIICHHUS, BHIOOD
Han0oJIee IOIXOSIIEro ¢ YYETOM CaMOCTOSTEIbHO BBIIEICHHBIX KPUTEPHEB).

ba3oBble ucciienoBaTeIbCKHE }IeﬁcTBﬂﬁ:

HCTIONB30BATh BOIIPOCHI KaK UCCIIEA0BATENbCKIN HHCTPYMEHT ITO3HAHNS,;

MIPOBOJUTH II0 CAMOCTOSITENBEHO COCTABJICHHOMY IUIaHY ONBIT, HECIOXKHBIH (DU3MUYECKHil DKCHIEPHMEHT, HEeOOIbLIOE HCCIeJOBaHUE
(DM3UYIECKOTO SIBIICHNS;

OLIEHNBATh HA IPUMEHUMOCTH H JI0CTOBEPHOCTh HH(POPMAIIHIO, OTYyIEHHYIO B XOJ€ HCCIEIOBAHUS WIIH SKCIIEPHIMEHTA;
CaMOCTOSITENBHO (POPMYTHPOBATH 000OLIEHHS U BBIBOIBI IO Pe3yabTaTaM MPOBEAEHHOTO HAOMIOAEHHS, OTIBITA, HCCIICIOBAHNS;
IIPOTHO3MPOBATh BO3MOXHOE JalbHEHIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAKXKE BBIIBUTATh MPEAIIONOXKEHUSI 00 UX Pa3BUTUH B
HOBBIX YCJIOBUSIX U KOHTEKCTaXx.

Padora ¢ undopmanmueii:

NPUMEHSTH Pa3IM4YHbIC METO/bI, HHCTPYMEHTHI M 3alPOCHI IIPU TIOUCKE U 0TOOpEe MHGOPMALMK WM JaHHBIX ¢ y4ETOM NPEJIOKEHHON
y4eOHO (PU3NUECKOH 3a1aun;

aHAIN3UPOBATh, CHCTEMAaTU3NPOBATh M HHTEPIPETHPOBATH HH(YOPMAIINIO Pa3IMIHBIX BHOB U (OPM IPEICTABICHUS;

CaMOCTOSITENILHO BBIOMpPATh ONTUMANbHYIO ()OPMY HpEICTaBICHUS MHGOPMALUK M MILTIOCTPHPOBATH PELIacMble 3aa4i HECIOKHBIMHU
cXeMaMH, uarpaMMaMu, HHO# rpaMKoil ¥ MX KOMOHHAIIHSAMH.

KOMMyH]{lKaTHBHbIe yYHuBEpCaJdbHbIC yqeﬁm,le OelcTBHS:

B Xole OOCYX/JeHHs yueOHOTro Marepuana, pe3yJbTaToB Ja0OpaTOPHBIX pabOT M INPOEKTOB 3aJaBaTh BOIPOCH! IO CYIIECTBY
00cyX1aeMoii TeMBI U BRICKa3bIBaTh HJICH, HAIlCJICHHBIE Ha PELICHUE 3a]auH U TOAep KaHe OJIaroKeIaTeIbHOCTH OOIIEHHS;
COTIOCTABIIATH CBOU CY)KICHUS C CYKICHUAMHE JPYTHX YUaCTHUKOB JHANIOTa, 0OHAPYKUBAThH PA3JIMUME U CXOJCTBO MO3HIIHUIA;

BBIP@XATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TPEICTABIATH PE3YJIbTAThI BBITOIHEHHOTO (PU3MYECKOTO OMMBITA (IKCIIEPUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

MOHUMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYaJIbHOW pabOThl MPU PEIICHHH KOHKPETHOM (U3nYecKon
pOoOIEMBL;

MPUHUMATh e COBMECTHOH [ESTENbHOCTH, OPTaHW30BBIBATH NEHCTBUS TO €€ MOCTIKEHHUIO: paclpedeiiaTh pojH, 0O0CYXKIaTb
MPOIIECCHI M PE3YJILTATHI COBMECTHON pabOoThI, 000011aTh MHECHHS HECKOJIBKUX JIFOJICH;

BBINOJTHATE CBOIO YacTh PaOOTHI, JOCTHTAs Kaue€CTBEHHOTO PE3yJIbTaTa Mo CBOEMY HANPABICHHIO M KOOPIUHUPYS CBOU NEUCTBHSA C
JIPYTHAMH YWIEHAMHA KOMaH]IBI;

OILICHMBATh KAueCTBO CBOEr0 BKJaJa B OOMIMII NPOAYKT MO KPHUTEPHSM, CAaMOCTOSATEIBHO CHOPMYIHPOBAHHBIM YYaCTHHKAMH
B3aUMO/IENCTBYS.

PerJ’lflTI/lBHBle YHuBepCaJIbHbIE yqeﬁnme HeﬁCTBI/Iﬂ

Camoopranusanus:

BBIABIATH l'IpO6.]'leMbI B JKUBHCHHBIX U quGHle cuTyaum[x, Tpe6y}0umx JJIA pELICHUS (1)1/131/1'-leCKI/IX 3HaHHﬁ;

OpPUEHTUPOBATHLCS B PA3IUYHBIX MMOJIXO0JaX NMPHUHATHS peUIeHUH (MHAMBUAYaIbHOE, IPUHATHE PELICHUs B TPYyIIeE, IPUHATHE peIIeHUN
IpymImoii);

CaMOCTOSITEIBHO COCTaBIIATh AITOPUTM peIleHHs (PU3MIEeCKON 3aJauil WM IUIaHa MCCIIEAOBAaHUS C YUIETOM HUMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BOBMOYKHOCTEH, apryMEHTHPOBATh NIpe/laraeMble BapUaHThl PELICHHI;

JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpO.]'Ib, IMOIUOHAIbHBIA HHTE/LIEKT:

NIaBaTh a[IEKBaTHYIO OILIEHKY CUTYallUH M MpeJyIaraTh MiaH e€ N3MEeHEeHus;

00BACHATH MPUUUHBI JOCTHXKEHUS (HEOCTIKEHUS) pE3YNIbTaTOB JEATEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBbI B ACATEIBHOCTb (B TOM YMCJIE B XOJ BBINOJIHEHHS (PU3UUECKOTO MCCIICIOBAHMS WM IIPOEKTA) Ha OCHOBE HOBBIX
00CTOATENBCTB, M3MEHUBILIHNXCS CUTYaLUH, YCTAHOBIEHHBIX OMIMOOK, BO3HHUKIIHNX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBHAM;

CTaBUTH ce0s1 Ha MECTO JPYroro YejoBeKa B XOAEe CIopa MM JMCKYCCHU Ha HAay4YHYIO TeMy, HIOHHMAaTh MOTHBBI, HAMEPEHUS H JIOTUKY
Jpyroro;



NPU3HABaTh CBOE MPAaBO Ha OIIMOKY NP peuleHnd (QU3MYECKUX 3a/ad WIM B YTBEP)KACHUSX HA HayyHbIE TEMbl M TaKOe Xe IPaBO
JpYToro.

HNPEJMETHBIE PE3YJIBTATBI

K xoHnmy obyuenus B 7 Kjacce IpeAMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE NOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y OOYYArOIIUXCS

YMEHHH:

HCTIONB30BATh MOHATHS: (PU3MUECKHE M XUMHYECKHE SIBJICHHS, HAOII0JeHHE, SKCIIEPUMEHT, MOJIeNb, THUITOTEe3a, SIHHIIBI (H3NIECKHUX
BEJINUMH, aTOM, MOJIEKysla, arperaTHble COCTOSIHUS BemlecTBa (TBEpAOE, KUAKOE, Ta3000pa3sHOE), MEXaHHYECKOe JBIDKEHHE
(paBHOMEpHOE, HEpPaBHOMEpPHOE, MPSMOJIMHEIHOE), TpaeKTOpHs, paBHOAEHCTBYyIOmas cuia, aedopManus (ynpyras, IUIacTHdecKas),
HEBECOMOCTb, COOOMIAIOLINECS COCYIbI;

paziuuath sBiueHHs (aud@ysus, TEIIOBOEe MABMKEHUE YAaCTHIl BEIISCTBA, PAaBHOMEPHOE JBHXKEHHE, HEPABHOMEPHOE IBHKCHHE,
HMHEpLHUs, B3aUMOJICHCTBUE TE€J, paBHOBECHE TBEPIBIX TEJ C 3aKPEIVIEHHON OChIO BpAllleHUs, Mepeaaya AaBlIeHHUs TBEPABIMH TEIaMH,
KHUAKOCTSIMU M Ta3aMH, aTMOc(epHOe TaBlIeHNE, IIaBaHNe TeJl, TPEBPAICHIS] MEXaHUIECKOH SHEPTUH) 110 ONMCAHMIO X XapaKTepPHBIX
CBOJCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SIBICHHUE;

pacno3HaBaTh NPOSBICHHE M3YYCHHBIX (DM3WYECKHUX SBJICHHH B OKPYXKAIOIIEM MHUpE, B TOM 4YHCiIe (HU3MUYECKHE SBICHUS B IIPHPOJE:
TIPUMEPHI ABIDKEHUS C Pa3IMIHBIMHI CKOPOCTSIMHU B )KUBOM U HEXXHBOM IPUPOLE, NEHCTBHE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE, BIMSTHHAES
aTMOC(EpPHOTO JAaBICHUS HA )KUBOW OpraHU3M, IIABAHKE PBIO, PBIYArd B TeJIe YENIOBEKa, IPU 3TOM IEPEBOANUTH MPAKTHIECKYIO 3a1ady
B y4eOHYI0, BBIICISTH CYILECTBEHHBIE CBOMCTBA (IIPU3HAKH) (PU3NIECKUX SBICHUIH;

OIUCHIBAaTh U3y4YEHHBIE CBOUCTBA TeJ M HU3MUIECKHE SBICHUS, UCIIONb3Ys (U3HMUECKIE BEIHIUHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA,
BpeMsI, IyTh, CKOPOCTb, CPEHSS CKOPOCThb, CHJIA YHNPYTOCTH, CHJIa TSXKECTH, BEC Tela, CHiIa TPEHUs, JaBieHHe (TBEpAOro Tena,
JKUIKOCTH, Ta3a), BHITAIIKUBAIOIIAS CHJIA, MeXaHW4YecKas paboTa, MOIIHOCTB, IUIEYO CHUIBI, MOMEHT CHJIBI, KOO (HIHEHT MOJIe3HOTO
JEeHCTBUS MEXaHW3MOB, KHHETHUYECKas M IOTCHIHANbHas SHEPTHs), NpPU ONUCAHWU IPABIIBHO TPAKTOBATh (H3MYECKHH CMBICT
UCTIONB3YEMBIX BEJMYMH, UX OOO3HAUCHWS W CIMHHIBI (PU3MUECKNX BEIMYMH, HAXOIUTh (DOpMyIBI, CBS3BIBAIOIINE NAaHHYIO
(GI3UIECKYIO BEUYUHY C IPYTUMH BEJIMIMHAMH, CTPOUTH Ipa(uKH H3ydISHHBIX 3aBUCHMOCTEH (QH3MUECKUX BEINYUH;

XapaKTepHu30BaTh CBOWCTBA Tel, GU3MUYECKUE SBICHHS U IPOLECCH], NCIIONB3YsI MPaBUila CIOKEHUS CHI (BIOJIb OXHON IPSIMOM), 3aKOH
I'yka, 3axon Ilackains, 3akoH ApXuMena, IPaBUIIO paBHOBECHs pbryara (0JI0Ka), «30JI0TOE MPABHIIO» MEXAaHHKH, 3aKOH COXPaHECHUS
MEXaHUYECKOH SHEPTHUH, IIPU 3TOM AaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aMHCHIBATH €0 MAaTEMAaTHIECKOE BEIPAXKEHHE;
OOBSCHATh (M3MYECKHE SIBICHMS, MPOLECCH U CBOICTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTyallW NMPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIIBILITH IPUYNHHO--CIIEJCTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHMYECKHX LIaroB C ONOpOod Ha 1—2 M3ydeHHBIX
CBOMCTBa (DM3UIECKUX SBICHNH, (DH3UIESCKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemrath pacuéTHbIe 3319 B 1—2 IeHCTBHSA, HCIIOIB3Ys 3aKOHBI H ()OPMYIIBL, CBSI3BIBAIOMINE (GU3MUECKIE BEMINHBI: HA OCHOBE aHAIN3a
YCIIOBHS 33/1auyl 3alMCHIBATh KPAaTKOE YCJOBHE, HOJACTABIATH (pU3MUECKUe BEIMYMHBI B (JOPMYJBI M MPOBOAUTH PacdéThbl, HAXOAUTD
CIIpaBOYHbIE TaHHBIE, HEOOXOANMBIE TS PEIISHUs 3a/1a4, OIIEHUBATh PEATMCTUIHOCTh MOTYYCHHOH (QU3MIECKON BEININHEL,
pacno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIINTh NMPH TMOMONIM (U3MYECKHX METOJIOB, B ONHMCAHHUHM HCCIIEAOBAHHS BBIAEIATH
MIpoBepsieMOe MPeIoNIoKeHHe (THIO0Te3y), pa3iINyaTh U HHTEPIPETHPOBATh MOJTYYSHHBIH Pe3yJIbTaT, HAXOAUTh OLINOKU B XO/€ OMbITA,
JIeTTaTh BBIBOJBI IO €70 Pe3yabTaTaM;

MIPOBOJUTH OIBITH 10 HAOMIOAEHWIO (U3MUYECKUX SBICHMH WM (U3HYECKHX CBOMCTB Texl: (HOPMYyIHPOBATH IIPOBEPSIEMBIE
MIPENONIONKEHHS, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOT0 000pyA0BaHHs, 3aIIKCHIBATH X0/ ONBITAa ¥ (JOPMYJINPOBATH BHIBOIBI;
BBIMOJTHSATH MIPSIMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHH, MacChl Tesla, 00bEMa, CHITBI U TEMIIEPATYPHI C UCTIOIb30BAHIEM AQHAIOTOBBIX H
IU(PPOBBIX MPHUOOPOB, 3AMUCHIBATH TOKA3aHHIA MPUOOPOB € YIETOM 3aJaHHOW aOCOMIOTHON MTOTPENTHOCTH H3MEPEHHIA;

MIPOBOJUTH HCCIEIOBAHUE 3aBHCHMOCTH OJHOW (HM3MYECKOH BENMYMHBI OT JPYrod C HCIOJB30BAHHEM IIPSMBIX H3MEpPEHUI
(3aBHCHMOCTH IYTH PaBHOMEPHO ABHIKYIIETrocs Tella OT BPEMEHH IBM)KEHHUS Tella, CHIIBI TPEHHS CKOJIBKEHHs OT Beca Tella, KauecTBa
00pabOTKH MOBEPXHOCTEH TeNl M HE3aBUCHMOCTHU CHJIBI TPEHHS OT IUIOIIAJH CONPHUKOCHOBEHHS TEJ, CHJIBI YIPYTOCTH OT YAIHHEHUS
IIPY>XHWHBI, BbITaHKHBa}OHleﬁ CHJIBI OT 00BEMA l'lOl"py)KéHHOi’I YacTH T€JIa U OT INIOTHOCTH KHUAKOCTH, € HE3aBHMCHUMOCTH OT IJIOTHOCTH
TeNa, OT TIyOWHBI, Ha KOTOPYIO MOTPYKEHO TEJNO, YCIOBHH IUTaBaHWs Tell, YCIOBHH paBHOBECHS pbIdara M OJOKOB), y4acTBOBATh B
TUTAaHUPOBAaHHUH y4eOHOTO HCCIIeJOBAaHNUS, COOMPATh YCTAHOBKY U BBINTOJHATH U3MEPEHHS, CIIeys MPETI0KEHHOMY IIaHy, (MKCHPOBAThH
PE3YIIbTAThI nonyquHoﬁ 3aBUCHUMOCTH d)HSH‘leCKI/IX BCJIMYMH B BHIC MNPCHIOKCHHBIX Ta6J'lI/ILl 151 l'”pa(bHKOB, JA€JIaTh BBIBOJBI I10
pe3yiIbTaTaM HCCIE0BaHS;

IMPOBOANUTH KOCBCHHBIC U3MEPCHUA (bI/I3I/IquKI/IX BCJIIMYHUH (l'[J'lOTHOCTb BCIICCTBA XXUJIKOCTH U TBépllOl"O TCJa, Cujia TPEHUA CKOJIBXKCHUS,
JIaBJICHHE BO3/yXa, BHITAIKHBAIOIIAs CHJIA, JEHCTBYIOIIAs HA MOTPY)KEHHOE B JKHIKOCTH TENO, KOIP(UIMEHT MOJIe3HOTO ASHCTBUS
MIPOCTBIX MEXaHU3MOB), CJIEIysl IPEIUIOKEHHOH HHCTPYKIUN: TIPH BEIITOTHEHUH N3MEPEHHH COOMpPATh HKCIIEPHIMEHTAIBHYIO YCTAHOBKY
U BBIYUCIISITH 3HAYCHUE HCKOMOM BCIIMYUHBI,

co0JroaTh MpaBHiIa TEXHUKH O€30MacHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyIOBaHUEM;

YKa3bIBaTh NPHUHIOUIEI JEHCTBUS NPHOOPOB M TEXHHUECKHX YCTPOICTB: BECHI, TEPMOMETpP, JHHAMOMETp, COOOMIAIOMHNECS COCYIH,
GapoMeTp, pbIvar, IIOIBIKHBIN M HETIOABIDKHEIN OJIOK, HAKIIOHHAS TNIOCKOCTH;

XapaKkTepu30BaTh NMPUHILMUIBI ISHCTBUS U3YYCHHBIX MPUOOPOB U TEXHHYECKUX YCTPOWCTB C OMOPOIl Ha MX OMHCAHUS (B TOM 4YHCIIE:
MOLIUITHUKY, YCTPOICTBO BOAOIIPOBO/A, THAPABINUECKUI Mpecc, MAaHOMETP, BBICOTOMED, MOPIIHEBOH HACOC, apeOMETp), HUCHONb3Ys
3HAHUS O CBOMCTBaxX (DM3MUYECKUX SBJICHHUI U HEOOXOMUMEIE (pr3nUecKue 3aKOHBI X 3aKOHOMEPHOCTH;

NPUBOJMTE MPUMEPbI (HAXOAUTh MH(OPMALMIO O MpHUMeEpax) MPaKTHYECKOr0 HCHOJIb30BAHUSA (HU3NUECKUX 3HAHUH B IOBCEAHEBHOI
KHU3HM U1 o0ecriedyeHHss 0€30MacHOCTH MpH OOpalleHuH ¢ NpudopaMHM U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHS 3[10pOBbI U
COOJIIO/ICHUSI HOPM 9KOJIOTHUECKOTO ITOBEACHHS B OKPYIKAIOIIEH cpere;

OCYIIECTBIIATE OTOOP MCTOYHMKOB HH(pOpMaiuu B MHTEpHETe B COOTBETCTBMM C 3aJaHHBIM IOHCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUH M MyTEM CPaBHEHHUs PA3IMYHBIX MCTOYHHMKOB BBIACIATH MH(POPMALHUIO, KOTOPAst ABISETCS MPOTHBOPEYMBON MU
MOXET OBITh HEIOCTOBEPHOH;



UCHOJIb30BAaTh IIPU BBINOJIHEHUM Y4eOHBIX 3aJaHMl HaydyHO--TIOMYJIPHYIO JUTEpaTypy (U3MYECKOro CojiepiKaHHs, CIPaBOYHBIC
MaTepHaibl, pecypchl cetu MHTepHeT, BIajgeTh NpuéMaMM KOHCIIEKTHPOBAaHMS TEKCTa, NpeoOpa3oBaHUs HMH(OpPMAIMU W3 OJHOM
3HaKOBOH CHCTEMBI B IPYTYIO;

co31aBaTh COOCTBEHHBIC KpAaTKHE MHUCbMEHHBIE M YCTHBIC COOOIICHHS Ha OCHOBE 2—3 HCTOYHHKOB uHpopManuu (U3HIECKOro
COZICp)KaHMs, B TOM 4YHMCIIE MYOINYHO JENaTh KPaTKHe COOOLICHMS O pe3ysbTaTax MPOEKTOB WM y4eOHBIX HCCIECIOBAHMIL, IIPH 3TOM
IPaMOTHO HCIIOJIb30BaTh H3yYEeHHBIH MMOHATHIHHEIN ammmapaT Kypca (pHU3UKH, COTPOBOKAATH BBHICTYIUICHUE IIPE3EHTaINeH;

IIPY BBITMIOJIHCHUM Y4eOHBIX MPOEKTOB M HCCIENOBAHMII pacrpenensTh OOSM3aHHOCTH B TPYINIE B COOTBETCTBHH C IIOCTABICHHBIMH
3a/la4yaMM, CJIEJUTh 32 BBIIOJHEHHWEM IUIaHA AECTBUiA, aJCeKBATHO OLIGHMBATH COOCTBEHHBIH BKJIAA B JEATENBHOCTH TPYIIIHI,
BBICTPanBaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE, YINTHIBAsi MHECHHE OKPYKAIOIINX.

K xonmy obyuenus B 8 Kjacce mpeAMETHBIE pe3yiIbTaThl Ha 0a30BOM YpOBHE NOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y OOYYArOIIUXCS

YMEHHI:

HCTIONB30BaTh TMOHATHSA: Macca W pa3Mepbl MOJEKYI, TEIJIOBOE ABIKECHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBa,
KpHUCTaIIN4ecKue U aMop(dHbIe TeNa, HACHIIEHHBIH 1 HEHACBIIEHHBIH Map, BIaXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHsSI SHEPTus,
TEIUIOBOH JIBUraTellb, JJIEMEHTapHBI JIEKTPUUCCKUN 3apsili, 2JIEKTPUUYECKOE I0J€, MPOBOJHUKM U JAUDICKTPUKH, TOCTOSHHBII
NEKTPUIECKUH TOK, MAaTHUTHOE TOJIE;

pa3nuyath sIBIEHHs (TEIIOBOE pacIIUpeHne W CxkaTue, TeIUlolepenada, TeIIoBOe paBHOBECHE, CMAauMBaHNe, KallMUIIPHBIC SBICHMS,
HCTIapeHue, KOHAEHCAIMs, TUIaBIeHHe, KpUCTa/UIN3anus (OTBepAeBaHNe), KHIeHHe, Teluonepeaaya (TeonpoBOIHOCT, KOHBEKIINS,
H3ITydeHHe), NEKTPHU3aIys Tell, B3auMOJCHCTBUE 3aps/IOB, ACHCTBHS 3IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aHMOAECcTBHE
MarHuToB, JEHCTBUE MAarHUTHOI'O 10JI Ha IPOBOJHUK C TOKOM, 3JI€KTPOMAarHUTHAs UHIYKLUS) 10 ONUCAHUIO UX XapaKTEePHbIX CBOICTB
1 Ha OCHOBE OIIBITOB, IEMOHCTPHUPYIOLINX JaHHOE (PH3NYECKOE SBICHNUE;

pacno3HaBaTh HPOSBICHHE M3YYCHHBIX (DM3WYECKHX SBJICHHH B OKPYXKAIOIIEM MHUpE, B TOM 4YHcie (HU3MYECKHE SBICHUS B IIPHPOJE:
IIOBEPXHOCTHOE HATSKEHUE U KallWUIAPHbIC SBJICHUS B NPUPOJE, KPUCTAIIBI B IIpUpoAe, u3nydyeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa, IEKTPUIECKHE SBICHUS B aTMOc(epe, SIEKTPUIECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE Mose 3eMiIH, Apeid MONI0COB, POIb MAarHUTHOTO MOJS IS JKU3HM Ha 3emile, NMOJSIPHOE CHSIHHE, IPH 3TOM IEPEeBOAUTH
MIPAKTUYECKYIO 331a4y B yUeOHYI0, BBLICISTH CYIIECTBEHHbIE CBOMCTBA (IPH3HAKH) (PU3NUECKUX SIBICHHMH;

ONHUCHIBAaTh U3yUIEHHbIE CBOIICTBA Tell M (pU3MUEcKue SIBICHHS, HCIONb3ys (GU3HIECKHE BEIMINHEI (TEMIIEpaTypa, BHYTPEHH SHEPIHs,
KOJIMYECTBO TEIUIOTHI, yAelbHas TEIIOEMKOCTh BEINECTBa, yZelbHas TEIUIOTa IIIAaBIEHMS, yAeNbHAas TEIUIOTa MapooOpa3OBaHUS,
yIeJbHas TeIUIOTa CrOPAHMs TOILIMBA, KOI(M(HIMEHT MOJIE3HOTO ACHCTBHS TEIUIOBOHW MAIINHBI, OTHOCHTEIbHAs BIAXXHOCTh BO3IyXa,
NMEKTPUIECKUN 3apsl, CHJIa TOKa, NEKTPHIECKOe HAIpsKEHHE, CONPOTHBICHNUE MPOBOJHUKA, YACIbHOE CONPOTHBIICHHE BEIECTBa,
paboTa M MOLIHOCTH AJIEKTPUYECKOTO TOKa), IPH ONHCAHWU INPABIJIBHO TPAKTOBATh (PU3MUECKUII CMBICT HCIIOIBb3YEMBIX BEIMYHH,
0003HAYCHUSI U COUHULBI (QU3HICCKHX BEIMYUH, HAXOIUTH (POPMYIBI, CBA3BIBAIONINE AAHHYI0 (H3MUYECKYI0 BEIMYMHY C OPYTUMH
BEJINYMHAMH, CTPOUTH TPaQMKN N3yIEHHBIX 3aBUCUMOCTEH (pU3NUECKUX BEJIMYMH;

XapaKTepHU30BaTh CBONCTBA Tell, (PU3NIECKHE SIBICHUS W MPOIECCH, NCTIOIb3YsI OCHOBHBIE MOJOXKEHUSI MOJICKYISIPHO--KHHETHIECKOM
TEOPHH CTPOCHUS BEIIECTBA, IPUHIUI CYIIEPHO3UINY MONeH (Ha KadeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMS 3apsja, 3akoH Oma st
ydacTka nemn, 3akoH /Dxoyins—JIeHna, 3akoH COXpaHEeHUsI SHEPTHH, IPU 9TOM JaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alUCHIBAThH
€ro MaTeMaTH4eCKOe BBIPKEHNE;

00BACHATH (PU3MUECKUE MPOLECCH M CBOICTBA TeJ, B TOM YHCIE U B KOHTEKCTE CHUTYyallMil NMPAaKTHKO-OPHEHTHPOBAHHOTO XapakTepa:
BBISIBIITH NTPUYHUHHO-CJICACTBEHHbIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIAaroB ¢ ONMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBa
(GI3UIECKUX SBICHNH, (U3NIECKHUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

peurath pacu€THble 3a1auu B 2—3 JeHCTBHS, HCIIOb3Ysl 3aKOHBI H ()OPMYIIBI, CBSI3bIBAOIINE (HU3HUYECKIE BEIMIMHBL: HA OCHOBE aHAIN3a
YCIIOBHS 3aJ]a4M 3aMUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTATOK JAHHBIX Ul PELICHHs 3aJa4yd, BEIOMPATh 3aKOHBI U (opMyIIH,
HEoOXOIUMBbIe Ui €€ pelIeHHs, MPOBOAUTH PAcdETHl M CPABHUBATH IONyIEHHOE 3HAUEeHHWE (PU3MUECKOH BEIMIMHBI C M3BECTHBIMH
JAaHHBIMU;

pacno3HaBaTh NPOOJIEMBI, KOTOPblE MOXKHO PEUIMTh HPH IOMOLIM (HU3UUECKUX METOJOB, HCIOJIB3Ys ONMUCAHHWE HCCIIEAOBAaHMUS,
BBIZIETIATH MPOBEPSEMOE TIPEIIOI0KEHUE, OIIEHUBATh IPABIIILHOCTD MOPS/IKA IIPOBECHIS UCCIICIOBAHNS, IE1aTh BHIBOALL,

MIPOBOJUTH OIBITHI MO HAOMIOAEHMIO (DU3MUECKUX SBICHHN WM (M3WYIECKHX CBOWCTB TeNn (KAaNMJUIIPHBIC SBICHMS, 3aBHCHMOCTD
JIaBJICHHs BO3/yXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH HPOIECCa OCTHIBAHMS M HATPEBAHMS MPU M3IYYCHHUH OT IIBETa M3JIyJaromei
(Troromaromet) HOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOABI OT TeMIIePaTyphl )KUAKOCTH U IUIOMAAN €€ TOBEPXHOCTH, IIEKTPH3AINS Tell
1 B3aUMOJICHCTBUE JIEKTPUYECKHX 3apsiI0B, B3aUMOJICHCTBHE TIOCTOSHHBIX MAarHUTOB, BU3YaJIM3allisl MATHUTHBIX TOJICH TTOCTOSTHHBIX
MarHuTOoB, JEWCTBHS MarHUTHOTO IOJI Ha IIPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOABUIATEINS TOCTOSHHOTO
TOKa): (OPMYNHPOBATH NPOBEPSEMbIE MPEAIIONOKEHHUsI, COOMPATh YCTAHOBKY W3 IPEJIOKEHHOTO O0OOpYNOBaHWS, OMHCHIBATH XOJ
ombITa ¥ HOPMYJIUPOBATH BHIBOBI;

BBIMIOJTHATE TPSIMBIE U3MEPEHHSI TeMIIePaTyphl, OTHOCHTEIHHOW BIaXKHOCTH BO3[yXa, CHIIBI TOKa, HANPSHKEHHS C HCIOJB30BAaHHEM
aHAJOTOBBIX NPUOOPOB M JaTYMKOB (DPU3MUECKUX BEIHUYHH, CPAaBHUBATh PE3YNbTATHl M3MEPEHUH ¢ yd4ETOM 3aJaHHOI aOCOIIOTHOM
HOTPEIIHOCTH;

MIPOBOJUTH HCCIEIOBAHNE 3aBHCHMOCTH OIHOW (HM3MUECKOW BEIMYHMHBI OT IPYrod C HCIONB30BAHHEM MPSAMBIX H3MEPEHUH
(3aBHCHMOCTB COTIPOTHBIICHUS TIPOBOJHUKA OT €r0 JUIMHBI, IUION[aJH MONEPETHOT0 CEYEHHsI U YAENHFHOTO COIPOTHUBIIEHHS BEIECTBa
MIPOBOJHMKA, CHJIBI TOKA, HMIYIIETO 4epe3 MPOBOJHMK, OT HANPSUKEHUS HAa TPOBOJHHUKE, MCCIEIOBAHHE IIOCIEIOBATEIHHOIO MU
Mapauie]IbHOTO COSIMHEHUI IPOBOMHNUKOB): IUIAHHPOBATH HCCIEJOBAHUE, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPCHUS, CIEIys
NPEVIOKCHHOMY IUIaHy, (MKCHPOBATh pPE3yJbTAaThl MOJIyYCHHOH 3aBUCHMOCTH B BHAE TaOmMI] W rpadMKOB, NENaTh BBIBOABI 110
pe3yabTaTaM HCCIIEI0BaHUS;

MPOBOANTH KOCBEHHbIE H3MEPEHUs (PU3MUYECKUX BeNMYUH (YAeNbHas TEIUIOEMKOCTh BELIECTBA, CONPOTUBICHUE NTPOBOJHKUKA, paboTa 1
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA): IUIAHUPOBaTh H3MEPEHMs, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEXys IPEIIOXKEHHOM
HWHCTPYKIMH, U BEYHUCIISATH 3HAYCHNE BETMINHEI,

co0JroIaTh MpaBHiIa TEXHUKH O0€30MacHOCTH IIpU paboTe ¢ 1abopaTopHBIM 000pyIOBaHUEM;



XapaKTepHU30BaTh NMPUHIUIBI AHCTBUSA U3YUYEHHBIX NMPUOOPOB U TEXHUUECKUX YCTPOWCTB C OMOPOH HAa MX OMHCaHUS (B TOM YHCIE:
cHcTeMa OTOIUIEHHS JIOMOB, THIPOMETp, IIapoBasi TypOWHA, aMIepMeTp, BOJBTMETpP, CUYETUYMK OIJIEKTPUUECKOW DHEpPIHH,
JIEKTPOOCBETHTEIBHEIC TIPHOOPHI, HarpeBaTeNIbHbIE AIIEKTPONIPHOOPH! (IIPUMEPHI), SIEKTPHUECKUE MIPEIOXPAHUTEINH, MICKTPOMATHHUT,
3JIEKTPO/IBUIATENb IOCTOSIHHOTO TOKa), HCIONb3ys 3HAaHMA O CBOWCTBaX (U3MYECKUX sBICHHMII M HeoOXoxumble (H3HUECKHE
3aKOHOMEPHOCTH;

pacrno3HaBaTh HMPOCTbIE TEXHUUECKUE YCTPOUCTBA M M3MEPUTEIbHBIE MPUOOPHI 0 CXEMaM M CXEMAaTHYHBIM PUCYHKaM (KMAKOCTHBIN
TEPMOMETp, TEPMOC, MCUXPOMETP, TMIPOMETp, ABHUIraTeldb BHYTPEHHETO CTOPAHHMS, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI
UEKTPUIECKHX LeTIel ¢ TT0CIen0BaTeIbHBIM 1 IapalljIebHBIM COSIMHEHNEM AJIEMEHTOB, pa3iindasl yCIOBHBIE 0003HAUEHHMS SJIEMEHTOB
3JEKTPUUECKUX LIETIEH;

MIPUBOANTE TIPUMEpPHI (HaXOAUTh MH(GOPMALHUIO O TPHMepax) MPaKTHIECKOTO HCHONB30BaHMS (U3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HU JUIS oOecriedeHust 0e30IIacCHOCTH NP OOpallleHuH ¢ NPHOOpaMH M TEXHUYSCKUMH YCTPOHCTBAMH, COXpaHEHHS 370POBBS U
COOIIOIEHHUSI HOPM 3KOJOTHUECKOTO TOBEACHHS B OKpYKaIOILIel cpene;

OCYIIECTBIISATh MOUCK MH(pOpManuu (GU3Mdeckoro cojepkaHus B HTepHETe, Ha OCHOBE MMEIOIIUXCS 3HAHUH M MYTEM CpaBHEHHS
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACISITH MH(OPMAIINIO, KOTOPAs SBISIETCS TPOTUBOPEUUBOI MIIM MOXKET OBITh HEIOCTOBEPHOH;
HCTIONB30BAaTh IPH BBHIMONHEHHM YUeOHBIX 3alaHMN HAyYHO--TIOMyJSIPHYIO JIUTEpaTypy (U3HUECKOro COJEep:KaHUs, CIpPaBOYHBIE
MaTepHanbl, pecypchl cetu MHTepHeT, BIageTh NpuéMaMM KOHCIIEKTHPOBAaHMS TEKCTa, NMpeoOpa3oBaHUs HMH(OpMAIMU H3 OTHOM
3HaKOBOH CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBCHHBIE NHCBMCHHBIE M KpaTKHe YCTHBIE CcOOOmIeHUs, 0000mas HWHPOPMAIMI0O W3 HECKOJIBKHX HCTOYHHKOB
(U3UIECKOTO COAEPKAHUS, B TOM YHCIIE MyOINIHO MPEICTaBIATh PE3yIbTaThl IPOSKTHON MM HCCIIEI0BATENbCKOH N TeIbHOCTH, IPH
3TOM TPaMOTHO MCIHOJIB30BaTh M3Y4SHHBIH OHATHHHBIN anmnapar Kypca (M3HKH, COIPOBOXKIATh BEICTYIUICHHE MTPE3CHTalNeH;

IIPY BHIMIOTHEHUH yI€OHBIX TIPOEKTOB U HCCIEAOBAHUN (PU3NUECKUX IPOIIECCOB PACTIPEIETATH 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHU C
MIOCTABJICHHBIMH 33/1a4aMH, CIEANUTH 32 BBIIOJHEHHEM IIJIaHa NEHCTBUH M KOPPEKTHPOBATh €r0, aAE€KBAaTHO OLCHUBATh COOCTBEHHBIH
BKJIAJ B JICITEIBLHOCTD IPYIIIIBI, BEICTPANBaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE, IPOSIBILSISI TOTOBHOCTh pa3peniaTb KOH(QIINKTHL

K xonmy obydueHus B 9 Kjacce IpeAMETHBIE pe3yibTaThl Ha 0a30BOM YpOBHE NOJDKHBI OTpaKaTbh c(HOPMHUPOBAHHOCTH Y OOYUAFOIIMXCS

YMEHHI:

UCIOJIB30BAaTh MOHATHS: CHCTEMa OTCY€Ta, MarepualbHas TOYKA, TPACKTOPHUs, OTHOCHUTEIBHOCTh MEXaHHYECKOTO JBIKEHHS,
nedopmanust (ynpyras, IulacTHueckas), TPEHHE, LEHTPOCTPEMHTENBHOE YCKOPEHHE, HEBECOMOCTh M IEPEeTpPY3KH, LEHTP TSKECTH,
a0CONIOTHO TBEPAOE TeNO, LEHTP TSHKECTH TBEPIOTO Tella, PaBHOBECHE, MEXaHMYECKHe KOJEeOaHWs W BOJHEL, 3BYK, MH(QPa3ByK U
YIBTPa3ByK, OJICKTPOMATHUTHBIC BOJIHBI, IIKajla SJICKTPOMArHUTHBIX BOJH, CBET, OJNM30PYKOCTb M JalbHO30PKOCTb, CHEKTPHI
UCIIYCKaHUs ¥ IOTJIOIICHUS, albda-, 6eTa- U raMMa-u3ITy4eHHUs, H30TOIbI, SJepHAast SHEPTeTHKa,;

pasnuyath sBICHUS (paBHOMEpPHOE M HEPaBHOMEPHOE MNPSMOJIMHEHHOEe IBIKEHHE, PAaBHOYCKOPEHHOE MNPSMOJIMHEHHOE NBHKEHHE,
cBOOO/IHOE MaJeHHE Tel, PAaBHOMEPHOE IBIKEHHE IO OKPYKHOCTH, B3aHMMOJEHCTBHE Tell, PEaKTHBHOE IBIKEHHE, KOJeOaTelbHOe
JIBIKEHHE (3aTyXalolle W BBIHY)KJICHHbIC KOJEOaHUs), PE30HAHC, BOJHOBOE MBIKCHHE, OTPAXKCHHE 3BYKa, NPIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPAXKEHNE U NPEJIOMIICHUE CBETa, MOJIHOC BHYTPEHHEE OTPaKeHHE CBETa, Pa3lIoKeHUe OeJIoro cBeTa B CHEKTp U
CIIO)KCHHE CIEKTPAIbHBIX IIBETOB, IMCIEPCHS CBETa, ECTECTBEHHAs paJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYAaTOro CIEKTpa
H3JTy4YEHHS) 110 ONMCAHUIO UX XapaKTePHBIX CBOHCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JJAaHHOE (hU3HMUYECKOE SIBJICHHE;
pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (M3UUECKHX SBICHHN B OKpYXKaroIeM MHpe (B TOM ducie (u3ndeckue sSBICHHUS B MPUPOJE:
NPUINBBI U OTIUBBL, JBIW)KeHHE IUIaHeT CONHEYHOH CHCTeMBbl, PEaKTHBHOE JBIKEHHE JKUBBIX OPraHH3MOB, BOCIIPHSTHE 3BYKOB
JKMBOTHBIMH, 3eMIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, I[yHaMH, 9XO, LBETa TeJ, ONTHUYECKUE SIBJICHUS B INPUPOJE, OMOJIOrHYEcKoe
neificTBUe BUAMNMOTO, YIbTpadHOIETOBOTO U PEHTTEHOBCKOTO M3IyYEHHH, eCTECTBEHHBIH paJHOaKTUBHBIA (OH, KOCMHUYECKUE JIy4H,
panMoaKTHBHOE W3Iy4eHHE MPUPOTHBIX MUHEPAIoB, NEHCTBUE PaJMOAKTHBHBIX M3Iy4YE€HHH Ha OpPraHM3M 4YeloBeKa), NPH 3TOM
MEPEBOIUTH MPAKTHYECKYIO 3a/1a4y B y4eOHYI0, BEIACIATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKH) (PU3MUYECKUX SBICHHUH;

OIKCHIBATh U3YYCHHBIC CBOICTBA TeN M (M3UUECKHE SBICHUS, MCIOJb3Yysl (U3HYECKHEe BEIMYMHBI (CPEIHSAS U MIHOBEHHAs! CKOPOCTh
TeJla TIPY HEPaBHOMEPHOM JIBMDKCHHH, YCKOPEHHE, NepeMellleHne, MyTh, yIJoBas CKOPOCTh, CHJa TPEHWs, CHJIa YHPYTOCTH, CHJIa
TSDKECTH, YCKOPEHHE CBOOOJHOTO TaJIeHHs, BeC Tella, WMILYJIbC Teja, HMMITYJIbC CHIBL, MEXaHnueckas paboTa M MOIIHOCTS,
MOTEHILHAlIbHAS JHEPTUs Tejla, MOJHATOTO Haj MOBEPXHOCTBIO 3€MJIM, NMOTCHIMANbHAS 3HEPrHs CXKATOH NMPYKHHBI, KHHETHYECKas
OHEPTHUsA, MOJHasA MEXaHUYECKasd SHEPrusd, ne€puon U 4acrora KOHeGaHHﬁ, JUINHAa BOJIHBI, TPOMKOCTbH 3BYKa U BbICOTa TOHA, CKOPOCTbH
CBETa, MOKa3areib MPETOMIICHHS Cpepl), NPH ONHUCAHHHM HPAaBHUIBHO TPAKTOBAaTh (M3MUECKHH CMBICI HCIOJIB3YEMbIX BEJIHYHH,
O603HaquH${ U CAWHHUIIBI (bI/I3I/Iq€CKI/IX BCJIMYUH, HAXOIUTh q)OpMyJ'I])I, CBS3BIBAIONINE TaHHYIO (bmw-lecxy}o BEJIMUMHY C APYrUuMH
BEIMYUHAMH, CTPOUTH 'pah)MKU U3YUCHHBIX 3aBUCUMOCTEH (U3HYECKHX BEIUYHH,

XapakTepu30BaTh CBOIcTBAa Teld, (U3MYECKHE SIBJICHHS M HPOLECCHI, MCHONB3Yys 3aKOH COXPAHEHHUsl SHEPTHMH, 3aKOH BCEMHPHOTO
TATOTCHUSA, NPUHLUII CYIIEPNOZULUUN CUJI, NIPUHIUII OTHOCUTEIBLHOCTHU Fannneﬂ, 3aKOHbI Hb}OTOHa, 3aKOH COXpaHEHHUs HMI1yJIbCa,
3aKOHBI OTPAKEHMS U MPEIOMJICHHS CBETa, 3aKOHBI COXPAHEHHs 3apsIOBOTO M MacCOBOTO YHCEN HPH SIEPHBIX PEaKLHUIX, IPH 3TOM
J1aBaTh CJIOBECHYIO (YOPMYIHPOBKY 3aKOHA M 3alIUCHIBATh €r0 MaTEeMaTHUECKOE BHIPAKEHHUE;

OOBACHATH (HM3HYECKHE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHTYal[Hi NMPAKTHKO-OPUEHTHPOBAHHOI'O XapakTepa:
BBISBJIATh [IPHYUHHO--CJIC/ICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIAroB ¢ OMOpOil Ha 2—3 M3y4eHHBIX CBOMCTBa
(bU3UYIeCKHX SBICHUH, PU3NYECKHUX 3aKOHOB I 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a7aud (ONMpAIOIMecss Ha CHCTeMy M3 2—3 YpaBHEHHMIl), HCIONB3Ys 3aKOHBI M ()OPMYIBI, CBSI3BIBAIOIINE
(3uYecKre BEIMIMHBL: HA OCHOBE aHAJIM3a yCJIOBUS 3aJaqd 3aIHCHIBATh KPATKOE YCIOBHE, BBISBILITH HEAOCTAIOMINE HIIM H30BITOUHEIE
JIaHHbBIE, BEIOUPATh 3aKOHBI ¥ (OPMyYJIbl, HCOOXOAUMBIE IS PELIEHHMS, IPOBOIUTH PACUETHI M OLIEHUBATH PEATUCTUYHOCTD MOIYYEHHOTO
3HaUCHUS (PU3MUECKON BEINIUHEL,

pacrnos3HaBaTh HPOOJIEMbI, KOTOpPbIE MOXKHO DELIMTh NPH IIOMOIIM (U3MYECKUX METO/OB, HCIOJb3ys OINMCAHHE HCCIICIOBAHMS,
BBIZICIIATh HPOBEPAEMOE MPEIINONOKEHNE, OLECHHBATh HPABHIBHOCTh MOPSJIKA IIPOBEACHUS MCCIIENOBaHMsA, AeJaTh BbIBOABI,
HHTEPIPETUPOBATE PE3YIILTATHI HAOIIOACHHI U OIIBITOB;

IIPOBOJUTH OMBITHI O HAOMIOJAEHNUIO (GU3MUECKUX SIBICHUH MM (U3HIECKHX CBOUCTB Tel (M3ydeHue BToporo 3akoHa HeroToHa, 3akoHa
COXPAHEHUs BHEPrHH, 3aBUCUMOCTH IEPHOJA KOJICOAHMIl NPYKMHHOIO MasTHHUKA OT MAacChl Ipy3a M IKECTKOCTH HPYKHHBI 1



HE3aBUCUMOCTh OT aMIUTMTYZIbl MajbIX KoJeOaHUi, MPSIMOIUHEITHOE pacIpOCTPaHEHUE CBETA, PA3IOKEHHE OEnoro cBeTa B CIEKT,
n3ydYeHHe CBOMCTB HM300paXeHHS B IUIOCKOM 3epKaje M CBOMCTB HM300pakeHHs IpeaMera B coOMparomed nmH3e, HaOIIoJeHue
CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB H3JIyYCHHS): CAMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa oOopymoBaHHS,
OIMCHIBATh XOJ] OIIBITA ¥ €r0 Pe3yJbTaThl, POPMYyIHPOBATH BEIBOIHI;

MPOBOAUTH NIPU HEOOXOAMMOCTH CEPHIO NPSAMBIX M3MEPEHHUH, ONpesenss CpeiHee 3Ha4deHHEe H3MepsieMoil BenmuumHbl ((QoKycHoe
paccTosiHuE cOOHMparoLIeil IMH3bI), 000CHOBBIBAThH BEIOOD criocoba n3MepeHus (M3MEpUTENBHOTO Mprudopa);

IIPOBOJUTH HCCIEIOBaHUE 3aBUCHMOCTEH (DM3MUYECKHX BEIMYMH C HCIOJIb30BAHHEM IIPSIMBIX W3MEpEeHHH (3aBHCHMOCTH ITyTH OT
BpPEMEHH ITIPH PaBHOYCKOPEHHOM JBIDKCHUH O3 Ha4YaJbHOH CKOPOCTH, NepHoja KOlIeOaHHWii MaTeMaTHYecKOTO MasTHHKA OT JUTHHEI
HUTH, 3aBUCUMOCTH YIJla OTPa)KEHHUsSI CBETa OT yIJla MaJeHus M YIia HNpeloMICHUs OT yIya MajeHHs): MIaHUPOBAaTh HCCIEJOBAHUE,
CaMOCTOSITENFHO COOMPATh YCTAHOBKY, (DMKCHPOBATh PE3YNBTATHl IIOMYIEHHOW 3aBHCHMOCTH (DM3MYECKHX BEJIMYMH B BHIE TAOIHI U
rpadukoB, JenaaTh BBIBOABI IO PE3yIbTaTaM UCCIEAOBAHMUS;

IIPOBOJUTH KOCBEHHBIE M3MEPEHUS (M3MYECKUX BEINYUH (CPEXHSS CKOPOCTh W YCKOPEHHE Tela NMpU PaBHOYCKOPEHHOM JABIKCHHH,
YCKOpeHHE CBOOOIHOTO MAneHHs, KECTKOCTb NPYKHHBI, KOAQ(UIMEHT TPEeHUsI CKOIBLKEHUs, MeXaHHdeckas paboTa M MOIIHOCTS,
4acToTa U MEPHOJ KosebaHUi MaTeMaTHUECKOro U MPYKHHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMparomelt IMH3bI, PaAnOaKTUBHBIH
(GoH): TUIAaHUPOBATH HW3MEPEHHS, COOMPATh HSKCIIEPUMEHTAIBHYI0O YCTAHOBKY M BBIINONHATH W3MEPEHHS, CIeRys HpeUIoKEeHHOH
WHCTPYKIMY, BBYHCIATH 3HAYCHHE BEJIMYMHBI M aHAJIM3UPOBATh MONydYEHHBIE pEe3yibTaThl C YYETOM 3aJaHHON IOTPENIHOCTH
HU3MEpEHU;

co0mroziaTh NpaBUIIa TEXHUKH O€30I1aCHOCTH HPH paboTe ¢ 1a00paTOpHEIM 000PYIOBAHHEM;

pa3nuyaTh OCHOBHBIE INPU3HAKM W3YYSHHBIX (U3MYECKUX MOJeNel: MaTepHalbHas TOYKa, aOCOIIOTHO TBEPHOE TENO, TOYCUHBII
HCTOYHHUK CBETA, JIyd, TOHKas JIMH3a, INIAaHeTapHas MOJENb aTOMa, HyKIIOHHas MOJIeNb aTOMHOTO S/pa;

XapaKTepH30BaTh NMPHUHIUIBI ISHCTBHAS U3YYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOWCTB C ONOPOH Ha WX OMHUCAHHA (B TOM YHCIE:
CIHAOMETP, TaTYHKH TTOJIOXKEHHSI, PACCTOSHUS ¥ YCKOPEHUsI, paKkeTa, 9X0JIOT, OYKH, IIEPHUCKOII, (hoToammapar, ONTHIECKHE CBETOBOJIbI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BHibcoHa), HCTIONB3ysl 3HAHMUS O CBOMCTBAaX (DM3MUECKUX SBICHHH M HEoOXoIuMble (uimueckue
3aKOHOMEPHOCTH;

HCTIOJIb30BAaTh CXEMBI M CXEMAaTHYHBIE PUCYHKH M3YyYEHHBIX TEXHHYECKHX YCTPOICTB, H3MEPUTEIHHBIX NPHOOPOB U TEXHOJIOTUUECKUX
MIPOLIECCOB NIPH PEUICHUH y4eOHO--TIPAKTHUECKUX 337ad, ONTHYECKHE CXEMBI [UIS MOCTPOCHUS] M300paKeHUH B IUIOCKOM 3epKalle U
coOuparomeii TuH3e;

MIPUBOAUTE NPHUMEpPHI (HaXOAUTh MH(POPMALHUIO O TPHMepax) MPAaKTHYECKOTO HCHONIB30BaHMS (DU3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HU JUIs1 oOecriedeHusi 0e30IIacCHOCTH NP OOpaIleHnH ¢ MPHOOpaMy M TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHUS 3I0POBbS U
COOJIIOICHUSI HOPM KOJOTHYECKOTO TTOBEACHHS B OKPYKAIOLIEH cpene;

OCYIIECTBIIATh MOUCK MH(pOpManmu (U3MYecKkoro cojepkanus B MHTepHeTe, caMOCTOSTENHHO (GopMyaHpysl MOWCKOBBIA 3ampoc,
HaXOAWTh IIyTH OIpPENENeHHs JOCTOBEPHOCTH MONYyYeHHOH HWHGOpPManuM HAa OCHOBE HMEIOIIUXCS 3HAHUH M JIOMOIHUTENHHBIX
HCTOYHUKOB;

HCTIOJIb30BaTh TP BBINOJHEHUH YUeOHBIX 3aJaHMi HayYHO--HIOMYJSIPHYIO JIUTEpaTypy (U3HUECKOro CoJepikaHus, CIpPaBOYHBIC
MaTepHanbl, pecypchl cetn MHTepHeT, BIajeTh NMpuéMaMH KOHCIIEKTHPOBAHHS TEKCTa, NMpeoOpa3oBaHUs HWH(GOpPMAIMH U3 OTHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHUs Ha OCHOBE MH(OPMAIMM W3 HECKOJIbKHX HMCTOYHHKOB (H3MYECKOTO
COIEpKAHKSA, ITyONWIHO NPEACTaBISATh PE3yNbTAaThl MPOEKTHOW WM HCCIENOBATENBCKOW JESTENbHOCTH, INPU 3TOM TPaMOTHO
WCTIONIB30BaTh N3yUCHHBIN MMOHATHIHBIN amnmapaT H3y4aeMoro pasziena GU3UKH U COMPOBOXKIATH BEICTYIUICHHE NPe3eHTaIel ¢ ya€ToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATUYECKOE IINTAHMPOBAHUE

7 KIIACC
KonuuecTBo yacoB
Ne OnexTpoHHbIE (TH(POBEIC)
HaumeHoBaHME pa3eiioB U TEM MPOTPaMMEBI KoHTpoBHEIE IpakTrueckue
/1 Bcero 00pa3oBaTeNBHBIC PECYPCHI
paboThl paboTsl
Pazgen 1. ®usuka u €€ poab B HO3HAHUU OKPYXKAIOIIETO MUpa
bubanorexa [JOK
1.1 ()] - 2
WIBHKA - HAYKa O HPHPOAC https://m.edsoo0.ru/7f416194
bubamorexa [JOK
1.2 )] 2 1
HBHHCCIHE BETHAHMIRT https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHona i METOJ IO3HA 2 1 bubmotexa OK
. TECTBEHHOHAYYHBII METO/I [IO3HAHUS
Y A https://m.edsoo.ru/7f416194
Hroro mo paznmery 6
Paznen 2. IlepBoHagambHBIC CBEJICHHS O CTPOCHUH BEUIECTBA
2.1 CTpoeHue BelecTna 1 bubmotexa OK
' p m https://m.edsoo.ru/7f416194
29 JIBrm>KeHHE ¥ B3aMOICHCTBHUE YaCTHI] 5 1 bubanorexa [TOK
' BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTtHble COCTOSIHHS BEIIECTBA 2 bubmmorexa [IOK
' P t https://m.edsoo.ru/7f416194
Hroro mo paznmery 5
Paznen 3. JIBukeHue U B3aUMOICHCTBUE TENT
3.1 MexaHn4yecKoe JIBIKEHUE 3 bummorexa [IOK
) A https://m.edsoo0.ru/7f416194
bubarorexa [TOK
2 u 4 1
3 HEPLIL, MACCd, HIOTHOCTE https://m.edsoo.ru/7f416194
Bbubnuorexa [IOK
3.3 .B 14 1 2
Crua. Buet can https://m.edso0.ru/7f416194

Hroro no paszneny 21



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

Paznen 4. [laBneHne TBEPABIX TN, KUIKOCTEH U Ta30B

a1 Hasnenue. llepenaya nasnenus TBEPABIMU 3 bubanorexa [JOK
' TeIaMu, )KUAKOCTAMH U Ta3aMHU https://m.edsoo.ru/7f416194
bubanorexa [JOK
4.2 Alapretine xuakocta > https://m.edso0.ru/7f416194
Bbubnnorexa [JOK
43 Amocheproe aapnerie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUIKOCTU U ra3za Ha NOrpykEHHOE 7 3 bubnunorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Utoro mo pazneny 21
Paznen 5. Pabora u MOLTHOCTE. DHEprus
bubanoreka [JOK
>1 PaGora i MomHOCT: 3 1 https://m.edsoo.ru/7f416194
bubanorexa [TOK
2 II 1
> POCTHIC MEXATIHSMBL > https://m.eds00.ru/7f416194
bubanoreka [JOK
>3 Mexattitieckas SHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 12



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

8 KJIACC

KoanuecTBo yacos

Ne OnexTpoHHBIE (IU(PPOBEIE)
HaumeHoBaHME pa3elioB U TEM MPOTPaMMEBI KoHTpOoBHEIE ITpakTuueckue
/11 Bcero 00pa3oBaTeIbHEBIE PECYPCHI
paboTsl paboThl
Paznen 1. TennoBwlie sBIeHUS
Bbubanoreka [JOK
1.1 C i 7
TPOCHHE 1 CROCTRA BelllecTRa https://m.edsoo.ru/7f4181ce
Bubnmoreka IIOK
1.2 T 21 1
CTOBBIE HPOHeCeal 5 https://m.edsoo.ru/7f4181ce
Hroro mo paznmery 28
Pazgen 2. DnexTpuyeckue U MArHUTHBIE SIBICHUS
21 DneKTpUUecKue 3apspl. 3apsKeHHbIE Tela ’ 7 1 Bubnuorexa IIOK
' HUX B3aUMOJECHCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN NMEKTPUICCKUN TOK 20 1 7 h gp:;ﬁ;lﬁiimu /7fa181ce
Bubnuoreka IIOK
2. M 1 1.
3 ATHHTHBIC ABICHIA 6 ° https://m.edsoo.ru/7f4181ce
2.4 DeKTpOMarHuTHasE HHIYKIUS 4 bubmorexa [IOK
' P Ay https://m.edsoo.ru/7f4181ce
HWroro mo pazaeny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoanuecTBo yacos

Ne OnexTpoHHBIE (IU(PPOBEIE)
HaumeHnoBaHue pa3fenos U TeM NpOrpaMMBbl KonrpomnbHbie [IpaxTuueckue
n/m Bcero 00pa3oBaTeIbHBIE PECYPCHI
paboTsl paboThl
3aKOHBI ABHKEHUS U bubmuorexa LIOK
1 23 1 2
B3aMOIEUCTBUSA TENI https://m.edsoo.ru/7f41a4a6
MexaHnnyeckue KojeOaHus U BOJIHEI. Bubmuoreka [IOK
2 12 1 1 _
3ByK https://m.edsoo.ru/7f41a4a6
3 9 16 9 Bubnmoreka IIOK
JICKTPOMATHUTHOC TOJIC https://m.edsoo.ru/7f41a4a6
A CrpoeHue aToMa U aTOMHOTO sJIpa. 1 1 4 Bub6nmnoreka [IOK
ATOMHast SHEPTHsI https://m.edsoo.ru/7f41a4a6
5 C B . 5 bubanoreka [JOK
TPOCHHE M SBOIIOLHA DCCIICHHOM https://m.edsoo.ru/7f41a4a6
HToroBast KOHTpOJIbHAS paboTa 1 1 -
Hroro 68 4 3



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

I[TOYPOYHOE ITJTAHMPOBAHME

7 KIIACC
KonuuecTBo wacos
% oo beero Kompome | Mpucticcse | [ e e
paboThI paboThl

1 ®du3uka — Hayka o npupozne. AsneHus 1
TIPUPOIBI

2 dusnyeckue IBICHUS 1

3 dusnyecKkue BETMYHHBI U UX H3MEPEHUE 1
Vpok-uccnenosanue "M3mepenue

4 TeMIEpaTypbl IIPU TOMOIIU KUJKOCTHOTO 1 1
TEPMOMETpA U AaTYMKa TeMrepaTypsl”

5 Mertoas! HaydyHOro 1o3Hanus. OnucaHue 1 bu6mmoreka [IOK
(UBHYECKUX SIBJICHUH C IIOMOIIBIO MOIETIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "IIpoBepka rUmoTe3sl:

6 JATBHOCTH MOJETA IIApUKa, MMYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

Ctpoenne BemecTBa. OIBITHI
7 z[ogasbma}omne JIUCKPETHOE ;TpoeHI/Ie 1 brbmiorexa [JOK
https://m.edsoo.ru/ff09fe0a
BEIICCTBA
8 JIBMIKeHHE YacTHIl BEIIESCTBA 1 Bubmiorexa IJOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue «OnbITHI 110

9 HaOJIIOJICHUIO TETIJIOBOTO PACITUPEHUS 1 1
ra3oB»

10 ArperatHble COCTOSIHUSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUM

11 BozbI. O000IIIEHNE TI0 pa3Aey 1 bubnmnoreka [JOK

((HepBOHa‘-IaJ'ILHLIC CBCJICHUS O CTPOCHHUU
BE€IICCTBa»

https://m.edsoo.ru/ff0a0378



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

Mexanuyeckoe nBuxeHue. PaBHomepHoe u bubnmoreka [JOK
12 HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CxopocTs. Emurmitpt ckopoctn https://m.edSO(I)l.ru/fanO790
14 Pacuer nmyTy 1 BpeMEeHU IBUKCHUSA BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T Eggs?ﬁr?]fcli(s?)groulllfanOclo
16 IInoTHoCTh BeliecTBa. PacueT Macchl 1 bubmuorexa [JOK
o0BbeMa Teja 10 €ro INIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;'1. pabora «OnpeneneHue
MJIOTHOCTH TBEPIOTO TEJa»
18 Pemenue 3amau no teme "[110THOCTE bu6mmoreka [IOK
BemecTna” https://m.edsoo.ru/ff0al23c
19 Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTsoKeHHA (nedopmaryn)
MPYKUHBI OT MPHIIOKEHHOHN CHUITBD)
21 SBaenmne TaroreHus. Cuia TSKECTH
e | o ok ok Busmorsa 101
https://m.edsoo.ru/ff0al1778
"Cuia TsxecTu"
23 Cuna TsbKecTH Ha IPYTUX IUIaHeTax. bubnuoreka [IOK
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
24 Hsmepenue cui. lunamometp Eggs?ﬁr?]f(;(s%groulllfmmcc
bubmuorexa [JOK
25 Bec rena. Hesecomocrts https://m.edsogru/ff0a1778
26 CroxeHue IByX CHJI, HalPaBIEHHBIX 11O bubnmnoreka [JOK
OJIHOU IIpsIMOM. PaBHOECHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau mo reme



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

"PaBHOelicTBYIOIIAsA CHIT"

Cuna tpenus u e€ Buabl. Tpenue B ipupojae

bubmuorexa [JOK

28 Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHnas pabota «3ydenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT bubmuorexa [JOK
CUJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»

30 Pemenue 3amau Ha onpeencHue
PaBHOACUCTBYIOIIEH CUIIbI
Pemenue 3agau mo remam: «Bec Tenay,

31 «I"padrueckoe N300pakeHUE CHIIY, ]fwstlfggll//ﬁf;saogr(a/}]fmal de0
«Cuby, «PaBHOACHCTBYIOIIAS CUIT» — :
KoHTposbHast paboTa 1mo Temam:

30 «MexaHnnueckoe aBKEeHHEY, «Macca,

IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n300paxkeHue crn, «CHIb»

33 Hasnenue. CriocoObl yMEHBIIEHUS U bubnnoreka [JOK
YBEJIMYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS bu6mmoreka [IOK
rasza ot o0b€ma, TeMIepaTyphl https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHust TBEPALIMHU TEIIAMH, bu6nmoreka [JOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaByieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubmuorexa [JOK
JIEWCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemrenue 3anau o teme «JlapneHue B bu6mmoreka [IOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 Coobmatomuecs cocy bl https://m.edsoo.ru/ff0a2970

39 [MunpaBiyaeckuii mpecc EH6J_IHOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 ManomMmertpsl. I[1opLIHEBON KUIKOCTHBII

HacocC



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

41 ATMocdepa 3emMiu 1 IPUUYHUHBI €€ bubnmoreka [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec osnyxa. Atmocheproe nasenme https://m.edsoo.ru/ff0a2b5a
43 H3mepenne aTMOC(hEepHOTo AaBIICHUSI. bubnmoreka [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubnnoreka [HOK
BBICOTHI HaJl YpPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
45 _
JIaBJICHUE Ha PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo Teme " AtmocdepHoe
nasienue"
47 mompymennos w16, Apczosa Bu6miorera LIOK
Py - AP A https://m.edsoo.ru/ff0a3276
cuiia
JlaboparopHas padota «Onpenenenue
48 BLITaJII)KITIBI;I}(I) ﬂepﬁ CHJTILI :ﬁII)CTIlls H}OHPLIZ Ha Eubmorexa IIOK
o Al Yot https://m.edsoo.ru/ff0a33fc
TEJO, TIOTPYKCHHOE B JKUKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenqoBanue 3aBUCHMOCTH Beca Teya B bu6mmoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTH https://m.edsoo.ru/ff0a3514
YacTH Tela»
bu6nmoreka [JOK
50 Tnapanue en https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U
omnpeneneHue e€ rpy30noIbEMHOCTH"
Pemenne 3anau no remam: «llimaBanue
52 c H:)BHP]I303 . Lz)IlleaTBal\I/Inzll\g»««IJ[Ia]I:JIIc;III;II/Ie: bubmorexa LIOK
YAOB. Ayx L https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
53 Kontponbnast pabota o teme «JlaBnenue

TBCPABIX TCJI, JKMIKOCTEHN U Ta30B»



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

bu6mmoreka [IOK

>4 Mexanmraeckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MomgocTe. EAMHUIb MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacyér MOIIHOCTH, 1
pa3BUBaEMOM MpHU MOIBEME IO JeCTHUIIE"
57 [IpocTeie Mmexanu3Mmbl. Peryar. PaBHoBecue
CHUJI Ha pbluare
Privaru B TeXHUKE, OBITY U IIPUPOJIE.
58 JlaGopaTtopHnas pabora <<}£/ICCHI;ILI())B§HI/IC 0.5 Eubmorexa LIOK
p N p p ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYara
Pemenue 3agau no reme «Y cioBus bubnuorexa [JOK
59 _
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBus
60 Mexanu3ma. Jlaboparopnas pabora 0.5
«3mepenune KII/] HaKIOHHOM MIOCKOCTH
61 Pemrenue 3amau mo reme "Pabora, bubmuorexa [JOK
MoimHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprusi. Kunernueckas u bu6nmoreka [JOK
62 _
MOTEHINATbHAsL SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUs MEXaHUYCCKON dHEPrun Eubmorexa IIOK
p P https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"JKcrnepuMEeHTAJIbHOE OIpEIeIeHNE
64 W3MEHEHHS KHHETHYSCKOHN 1 1
MOTEHIIUATBLHON SHEPTUH MPU CKAThIBAHUHT
Tena Mo HaKJIOHHOW MIOCKOCTH"
65 KonTtponpHas padora o teme «Pabora u
MOITHOCTb. DHEPTHUS»
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bubnnorexka [JOK
TeMe "MexaHn4yecKoe aBrKkeHne" https://m.edsoo.ru/ff0a4ee6
67 Peseprubrii ypok. PaboTa ¢ Tekctamu mo bubnuorexa [JOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

teme "JlaBieHue TBEPBIX TEN, )KUAKOCTEH

https://m.edsoo.ru/ff0a4ffe

1 ra3zos"
PesepBHsIit ypok. Pabora ¢ TekcTamu 1mo
68 n n 1
teme "Pabota. MomHoCTh. DHEeprus
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KomngecTBo yacoB

Ne Tema vpoka [Hara DJeKTpOHHBIC II(PPOBHIE
/I yp Bcero E;ggfb?nwme g;) 621;(;‘;1‘-160[(1/16 HU3yUCHUS 00pa3oBaTeNbHBIC PECYPCH
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKON TCOPHH U UX OgbITﬁbIe 1 bubmoreka [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO bu6mmoreka [IOK
3 o 1 .
COCTOSIHHU BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPIOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA HA 1
OCHOBE TOJIOKEHU MOJIEKYISPHO-
KMHETUYECKOU TEOPUHU
3) Kpucrannmuueckue u amopdHbIe TeIa 1 bubmmorexa LIOK
b p https://m.edsoo.ru/ff0a5800
6 CmauvBaHME U KallWJUISIPHOCTb. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnmoBoe pacmupeHre U CKaTue 1 Brbmaozexa [OK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBFXKCHHS YaCTHUII
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bubnuoreka [IOK
BHYTPEHHEHN DHEPrUuU https://m.edsoo.ru/ff0a5c60
bu6nmoreka [JOK
10 Buaer Terion auu 1
/BT TETLIOTIEPEA https://m.edsoo.ru/ff0a6412
Ypok-koH(pepenuus "[IpakTnueckoe
11 I/ICpl'IOJ'ILSOBflé)lHII)/Ie ”[]‘leHJ'IOBII:IX CBOMCTB BEIIECTB U 1 1 bubmioreka LTOK
; https://m.edso0.ru/ff0a65c0
MaTepHUaIoB B IEJISIX YHEPTOCOEPEIKECHUSI
12 KomnuectBo TeIioThl. Y aenbHas 1 bu6mmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHenue TemioBoro 6ananca. TemnooomMeH 1 bubnnoreka [JOK



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

" TCIIJIOBOC PABHOBECHUE

https://m.edsoo.ru/ff0a7088

JlaGopaTopHas pabora "VccienoBanue

bu6mmoreka [IOK

14 SIBJICHUS TCHJIOO6MCEIEI HpI/I"CMeH_II/IBaHI/II/I https://m.eds0o.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer konnuecTBa TEMIOTH, HEOOXOAUMOTO
15 JUTsl HAarpeBaHusl TeJla U BbIICIIIEMOTI0 UM MPHU
OXJIQKICHUU
16 JlaboparopHas padota "Omnpenenenue bubnmoreka [JOK
== " .
YAEIbHOM TEIUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TomMBa. Y iejabHasi TeIjaoTa bubnnorexa [HJOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u OTBEpIEBaHNE KPUCTAIUTUYECKUX bubnnoreka [JOK
Tell. Y aenbHas TEIUIOTa IJ1aBJICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas pabota "Onpenenenue bubnuorexa [JOK
YACJIBbHOU TEIIOTHI TIJIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 [TapooGpa3oBanue u KoHaeHcalus. Mcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3zoBaHUs U KOHJEHCAIIUH. bubnuoreka [IOK
3aBUCUMOCTB TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EpHOTO TaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
22 "OnpeneneHue ?)ZI);OCI/ITGJILI:{OI‘/’I I;Hamgocm Bubmiorexa IJOK
. https://m.edsoo.ru/ff0a7628
BO31yXa
23 Pemenue 3amau Ha onpeeneHne BIaKHOCTH
BO3yXa
[TpuHIMIIBI paOOTHI TEIUIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. [IBurareiab BHyTPEHHETO
CTOpaHus
o5 KIIJI rerumoBoro nurarens. TenaoBsie bubnmnorexa [JOK
JIBUTATEIIN U 3a[UTa OKPYKAKOLIEH CPeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHsI U MIPEBPAIICHHS SHEPTUU B



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

TCIIOBBIX ITPpOoLEccax

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe

27 "TemnoBsie sBieHUs. MI3MeHeHMe arperaTHbIx bubmnorexa LIOK
. i P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI1 BelllecTBa
KonTponbnas pabora no teme "Termnossie
28 SIBJIeIfI/ISI I/I3M£HGHI/IC arperaTHbIX COCTOSIHUI bubmnorexa LIOK
o p https://m.edsoo.ru/ff0a86ae
BelIeCTBa

29 DnexTpuszanus Tel. J[Ba poaa 3JeKTpHUUECKUX
3apsi0B

30 VYpok-uccnenoBanue "IneKTpU3aIus TNl
WHJYKUWEW U IIPU CONIPUKOCHOBEHUU"

31 B3aumMoeiicTBre 3apssKeHHBIX TEIl. 3aKOH bubnnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe mnojie. HampskeHHOCTD

32 DJIEKT pI/IquKOFO roJis. IT I/II)HIII/IH bubmmorexa [IOK

P P . https://m.edsoo.ru/ff0a8a0a
CYIIEPIO3HIINH ITEKTPUUECKUX TTOJIeH
33 Hocurenu snexTpruueckux 3apsiaoB.
DneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAHEHUS IIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3an1a4 Ha IPUMEHEHNE CBOICTB bubnuoreka [IOK
BJIEKTPUYECKUX 3apsi 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIIOBUS €r0

36 c ecIT)BOBaHHsI I/ICTg‘-IHI/IKI/I IIEKTPUIECKOTO bubmorexa LOK

ym ’ P https://m.edsoo.ru/ff0a95a4
TOKa
37 JIefcTBUS PIEKTPUIECKOTO TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue

38 AIIEKTPUUYECKOTO TOJIST Ha IPOBOTHUKH U
JUDJIEKTPUKH"

39 DNEeKTPUUYECKUI TOK B METAIIJIAX, )KUJIKOCTAX U bubnmnorexa [JOK

ra3sax

https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

40

BHGKTpI/I‘leCKaﬂ LICTb U €€ COCTaBHBIC YaCTU

Cuna Toka. JlaboparopHas pabora

bubmuorexa [JOK

4 "N3mepeHue U peryiupoBaHHue CUJIbl TOKa" 0-5 https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpsbkeHue. BonbTmerp.
42 Jlabo I;TO Hast a60FT)a "U3mepenue u ’ 0.5 bubmorexa LIOK
PaTOpHai p ,? ' https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HaAIPsHKCHUS
ConpoTuBieHHE IPOBOAHUKA. Y IEJIBHOE bubnuoreka [IOK
43 :
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
3JIEKTPUYECKOTO CONMPOTUBIICHUS TPOBOJHUKA bubnuorexa [JOK
44 1 _
OT €r0 JUIMHBI, TJIOIIA/IU IMONEPEYHOTrO https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
45 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSKCHHUS. bubnnorexa [HOK
3akon OMa 1t yqacTKa Lenu https://m.edsoo.ru/ff0aad4a
Jlaboparopuas padota "VccienoBanne
3aBUCUMOCTH CHUJIbI TOKA, UAYILETO YEPE3 bubnuorexa [JOK
46 1 _
pEe3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaIEIbHOE
COCIMHEHHUS TIPOBOJHUKOB
JlabopaTtopHas pabota "[IpoBepka mpaBmuiia
CJIO)KEHUS HAIIPSDKEHUN IIPU bubnnoreka [JOK
48 1 _
MOCIEA0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
Jlaboparopnas pabota "IIpoBepka npaBuia
49 JUTSI CHJTBI TOKA TIPH MapajuieIbHOM 1 bubmorexa LIOK
N https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3amau Ha npumeHenue 3akona Oma bubnmoreka [JOK
JUI pa3jInYHOrO COEIUHEHUS POBOAHUKOB https://m.edsoo.ru/ffOaaf8a
51 PaboTta u MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnmuotexa [JOK
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 JlabopaTtopHas pabota "Onpenenennue padoThI 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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https://m.edsoo.ru/ff0aaa58
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https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

Y MOIIHOCTHU 3JIEKTPUYECKOIo ToKa"

https://m.edsoo.ru/ff0ab3e0

DneKTpuuecKue Henu U MOTpeOuTenu

. bu6mmoreka [IOK
53 AJIEKTPHUECKO YHEepruu B ObTy. KopoTkoe https://m.edso0.ru/ff0ab6e0
3aMbIKaHUE O '
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO Teme
54 "DrekTpuuecKue 3apsbl. 3apsKEHHbIC Tela U bubnnoreka [HOK
ux B3auMoaercTusa. IlocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUNA TOK"
KonrponsHas pabora o reme
55 "DnekTpuuecKue 3apsabl. 3apsHKEHHbIE TeNa U bubnuorexa [JOK
ux B3auMoaercTus. IlocToOSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3yduenue nonei 1 bu6mmoreka [IOK
MIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe noje. MarautHoe noJie 3eMiH U bubnuorexa [JOK
€ro 3Ha4YCHME JIJIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MarauTHoe nojie
peted bu6mmoreka [IOK
59 3JEKTPUUYECKOT0 ToKa MaruuTHoe nose https://m.edsoo.ru/ffoacld?
KATYIIKH C TOKOM o '
[IpuMeHeHue P7eKTPOMArHuTOB B TEXHUKE.
P p " o bu6mmoreka [IOK
60 JlaGopatopHnas pabota "HU3yuenue necTBus 0.5 https://m.edsoo.ru/ff0ac74a
MarHMTHOI'O TOJISl Ha MPOBOJHUK C TOKOM" o '
DNEKTPOJIBUTATENh MOCTOTHHOTO TOKA.
Hcnonb3oBaHue 3neKTpoaBUrarenei B
KTPo bubmuorexa [JOK
61 TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE. https://m.edsoo.ru/ff0ac86e
JlaGopatopnas padora "KoHcTpyupoBaHue u T '
n3y4deHue paboThl dJIEKTpOABUTATENS"
62 OmnbiTel Dapaes. 3aKOH AIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna
63 Onexrporeneparop. CriocoObl MOTyICHHS

BHCKTqueCKOﬁ OHCPI'HUH. aﬂeKTpOCTaHHHI/I Ha



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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BO300HOBJISIEMBIX HCTOYHHKAX OHEPIrun

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe

64 "DJIeKTpUUECKUE U MAarHUTHBIC SIBIICHUS" 1

65 KonrponsHas pabora o teme 1 bubnuoreka [IOK
"DNeKTpUYECKNE U MAarHUTHBIE SIBJICHUSA" https://m.edsoo.ru/ff0acb14

66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o teme 1 bubnmoreka [JOK
"TennoBble sABneHUS" https://m.edsoo.ru/ff0accse

67 PesepHrblii ypok. Paborta ¢ TekcTamu 1o Teme 1 bubmumorexa [IOK
"ITocTOSIHHBIN IEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1
"MarHuTHbI€ sIBJIeHUS"

OBUIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME
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9 KIIACC

KonunuecTBo yacos DIIEKTPOHHBIE
Ne ara nuQpoBeie
n/n Tema ypoka Bcero Konrponbiibie HpaxTiueckue ilzyqumI §6§)£0B3TGHBHHC
paboThI paboThI pecypesI
BBoaHBIN HHCTPYKTaX 110 TEXHUKE

1 Oe3omacHOCTH. MaTepuaibHas TOUKa. 1
Cucrema orcyera.

2 [Tepememenue. 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0ad474

3 OrnpenenieHne KOOPAUHATBI JBUKYILETOCS 1 bubmmoreka [JOK
TeNna. https://m.edsoo.ru/ff0ad19a

4 [Tepemenienue npu OpsIMOTUHEHHOM 1
PaBHOMEPHOM JIBUKEHUH.

5 [IpssMonnHeitHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JIBOKEHUE. Y CKOPEHUE. https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOJIMHEHHOTO

6 pPaBHOYCKOpPEHHOTO JaBIKeHus. ['padux 1
CKOPOCTH.

7 Ilepemenienue npu NpsIMOIMHERTHOM 1 bubmmnoreka HOK
PaBHOYCKOPEHHOM JIBH)KEHUU. https://m.edsoo.ru/ff0adb18
[Iepemenenue Tena npu NpAMOIMHENHOM

8 PaBHOYCKOPEHHOM JIBWXKEHUU 0€3 1
Ha4yaJbHOU CKOPOCTH.

JlabopaTopnasi paGora Ne 1
9 «I/ICCJ'II)CI[OBI:IHI/IC gaBHoyCKopeHHOFO 1 1 bubmoreka LOK
. https://m.edsoo.ru/ff0ael76
JBIDKECHUSI 0€3 Ha4aabHON CKOPOCTHY.

10 OTHOCUTETBHOCTD ABMKEHHUS 1

11 WnepunanbHble cucteMsl otcyeta. [lepBbiit 1 bubmuoteka [IOK
3akoH HrproTOHa. https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa 1 bubmuoteka [IOK



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

https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akoH HeroToHA Bu6muotexa [JOK
https://m.edsoo.ru/ff0ae982
14 CB0OOHOE ITaZIEHUE TEN bu6nmoreka [IOK
https://m.edsoo.ru/ff0aeb6c
JIBukeHHe Tena, OpPOIIEHHOTO BEPTUKAIBLHO
15 BBepx. HeBecoMoCTh. bubmmoreka [JOK
JlaGopaTopnasi pa6ora Ne 2 «3mepenue https://m.edsoo.ru/ff0aeca?
YCKOpEeHUsi CBOOOTHOTO MaICHUSD
16 3aKOH BCEMUPHOTO TATOTEHUS.
17 YckopeHnue cBOOOAHOTO MaJeHUs Ha 3emiie bubnnorexa [JOK
U IpYTUX HEOCCHBIX Telax. https://m.edsoo.ru/ff0aee28
[IpsamosniuHetHOE U KPUBOJIMHEHHOE
18 mfmxeﬂne. I[BI/DKGHI/IIZE TeJa Mo OKPY>KHOCTH buGnuorexa LIOK
. https://m.edsoo.ru/ff0af738
C TIOCTOSIHHOW IO MOJYJIIO CKOPOCTHIO.
Pemenue 3a1ay mo kuHEeMaTUKe Ha
ABHOYCKOPEHHOE U PAaBHOMEPHOE
19 EBI/I)KG}I]{I/IG paaKOHLI HpLIOTOHapz[BcheHI/Ie o bubmnorexa [IOK
’ . https://m.edsoo.ru/ff0afa26
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJTYJTIO
CKOPOCTBIO
20 Nmnynec Tena. 3aK0OH COXpaHEHUs bubmmnorexka HOK
VMITYJIbCA. https://m.edsoo.ru/ff0af8be
21 PeaxktuBHOE nBMKeHUE. PakeThl. bubmmoteka IIOK
https://m.edsoo.ru/ff0afb8e
29 BriBOA 3aK0HA COXpaHEHUSI MEXAHUYECKOU bubmmoteka IIOK
DHEPIUH. https://m.edsoo.ru/ff0af044
Koutpoabsnas padora Ne 1 «3akoHbl
23 B3aMMOJICHCTBYS U IBUKCHHSI TETI».
(anMUHHCTpaTHBHAS! KOHTPOJIbHAs paboTa)
24 Konebarenpuoe auxenue. CBOOOHBIE bubnunorexa LIOK
KoJIeOaHusl. https://m.edsoo.ru/ff0af5f8
25 BennunHbl, XapakTepusyroumue bubmuoteka [IOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

KoJie0aTeIbHOE JBUXKCHUC

https://m.edsoo.ru/ff0af33c

JlaGoparopHnasi padora Ne 3
«MccnenoBanue 3aBUCUMOCTH IEPUOAA U

bub6nmoreka [IOK

26 4acTOTHI CBOOOIHBIX KOJIEOAHUI MasiTHUKA https://m.edsoo.ru/ff0afe36
OT JIJIUHBI €TO HUTUY.
97 3aryxaromue xKonebanus. BeiHyX1eHHbIE
KoJIeOaHMS.
28 Pe3onaHnc.
29 PacnipocTpanenue kosiebaHuii B cpeie.
Bonnebl.
30 Jnuna BosiHbl. CKOPOCTh paclpoCTpaHEHUs bubmmoreka [JOK
BOJIH. https://m.edsoo.ru/ff0b06ec
31 HcTounuku 3ByKa. 3ByKOBBIE KOJICOAHMS. Bbu6mmotreka [JOK
https://m.edsoo.ru/ff0b07fa
32 Bricota, [TeMOp] 1 TPOMKOCTB 3BYKa. bubnnoreka [JOK
https://m.edsoo.ru/ff0b096c
Pacnipoctpanenue 3Byka. 3ByKOBBIE BOJHHBI.
33 [ToBTOpHBINM HHCTPYKTAX 110 TEXHUKE
0e30ImacHOCTH
K 02
34 «1\(;[2;21({)3:;{::::45 iggzg;i;ﬂ M BOJIHBI Bubmiorexa LIOK
' https://m.edsoo.ru/ff0b0a84
3BYK»
35 OTtpaxeHue 3Byka. 3BYKOBOH pe30HAHC. bubmuoreka [IOK
https://m.edsoo.ru/ff0b0db8
36 MaraurtHoe IoJe.
37 Hanpasnenue Toka v HanpaBleHUE TNHUN
€ro MarHUTHOTO ITOJIs.
3 | ncfenmo na smcxepmactenron. Tipamano BuGmorera LIOK
penct p P https://m.edsoo.ru/ff0b0c32
JIEBOM PYKH.
39 Nunykiusa MarHuTHOTO 1MoJisi. MarHUTHBIN

ITIOTOK.
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40 SIBlieHUE ANEKTPOMArHUTHOM UHAYKIUH. bubnmoreka [IOK
https://m.edsoo.ru/ffOb12fe
a1 JlaGoparopHas padora Ne 4 «/3yuenne bubnmnoreka HOK
SIBJIEHUS 3JICKTPOMArHUTHOM MHTYKLIUI. https://m.edsoo.ru/ffOb1858
42 HamnpaBnenue nHIyKIIMOHHOTO TOKA. bubmmoreka [JOK
IIpaBuno Jlenna https://m.edsoo.ru/ff0b20f0
43 SIBIeHNE CAMOMHTYKITUT
[Tonyuyenue u nepenaya NEPEMEHHOTO bubnmnoreka HOK
44 .
3JIEKTPUYECKOTO TOKa. Tpanchopmarop https://m.edsoo.ru/ff0b197a
DIEKTPOMarHUTHOE TOJIe.
45 DIIEeKTPOMArHUTHBIE BOJHBI
Koneb6arenbHblil koHTyp. [lonydyenue bubnuoreka [IOK
46 . :
AJIIEKTPOMATrHUTHBIX KOJIeOaHU https://m.edsoo.ru/ffOblaec
47 [TpuHIMIIBI paAHOCBS3HU U TEIEBHUICHUS bubnnoreka [JOK
https://m.edsoo.ru/ff0b197a
48 DJIeKTpOMarHuTHasi Ipupoja cBeTa bubnnorexa [JOK
https://m.edsoo.ru/ffOb21fe
49 [Ipenominenne cBera. PU3NUECKUN CMBICIT
nokasatesns npenomiieHus. LlBera tein.
Tunbl ONTUYECKUX CIEKTPOB.
50 JlabopaTopnas padora Ne S.
«Halnroienne CIuIonIHOTro U JIMHEHYaThIX
CIIEKTPOB MUCITYCKAHUSI
51 [Tornomenue u ucyckaHue CBETa aTOMaMH.
[IpoucxoxaeHne JIMHEHYaThIX CIEKTPOB
52 PagmoaxktuBHOCTE. MOIenn aToMOB
53 PannoakTuBHBIE TpeBpaIeHUs aTOMHBIX bubnmnoreka [JOK
anep https://m.edsoo.ru/ff0b23ca
9KCHepI/IMeHTaHBHI)IC METOAbI UCCIICA0OBAHUS
54 yactul. JIabopaTopHas padora Ne 6. bubmorexa [IOK

<<I/13MepeHHe C€CTCCTBCHHOI'O paguallMOHHOI'O

https://m.edsoo.ru/ffOb25f0
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(hoHa TO3UMETPOM».

55 OTKpBITHE IPOTOHA U HEUTPOHA 1

56 CocraB aTOMHOTO siipa. SIaepHbBIE CHITBI 1 bubmoreka [[OK

https://m.edsoo.ru/ffOb2abe

57 Oneprus cBs3u. edekt mace 1
Henenue sinep ypana. Llennas peakuusi.

58 JlabopaTopHas padora Ne 7. «3yuenue 1 Bu6mmoreka LIOK
JICTICHUS si7jpa aToMa ypaHa 1o GpoTorpadun https://m.edsoo.ru/ff0b2fe6
TPEKOB»

Snepusrit peaktop. [IpeodpazoBanue

59 BHYTpPEHHEW SHEPIMH aTOMHBIX SAEp B 1 Bu6mmoreka [IOK
JMEKTPHUYECKYIO SHEPTHIO. ATOMHAsS https://m.edsoo.ru/ff0b2c6¢c
SHEpPreTHKA.

60 buonoruyeckoe nerictBue paananuu. 3aK0H 1
PaIMOaKTUBHOTO pacmaja.

S padota N 3. <Crpocnte arowa  arownoro ) ubmotera LIOK
P 2 9. 1P https://m.edsoo.ru/ff0b31d0
spa. Mconp30BaHue YHEPTUU aTOMHBIX sIIEp»

JladopaTtopHas padora Ne 8, 9 «Ornenka
o | R e oG e | Bumores 110K
POy pacrial pan ” https://m.edsoo.ru/ff0b3658
«3ydeHne TPEKOB 3apsHKEHHBIX YACTHI 110
roToBbIM (hoTorpadusimy (BEIIOIHSIETCS JOMA).

63 CocraB, CTpOCHUE U TIPOUCXOKICHUE 1 bubmuotexa [{OK
CoJIHEYHOU CUCTEMBI https://m.edsoo.ru/ffOb3aea

64 Bonbiue maneTsl COJTHEYHON CUCTEMBI 1 butnuoreka IJOK

https://m.edsoo.ru/ff0b3c5¢c

65 Marpie Tena. CoTHEYHON CHCTEMBI

66 CrpoeHnue, uzinydenue u sBostours ColHIa U 3Be3]

67 Crpoenue u 1 Bubmmoreka [IOK
ooy Beenennon https://m.edsoo.ru/ffOb3f2c

68 HTorosasi KOHTpoabHasi paboTa 1 Bbubmmorexa IIOK

https://m.edsoo.ru/ff0b444a
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» ®Gusuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «JIPODAY; AkuinonepHoe ob1iectBo «3naTenbcTBo
«IIpocBemienue»

» Gusuka, 8 kinacc/ [epsimkun A.B., OO1IECTBO € OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» ®usuka, 9 xknacce/ [leppimkun A.B., I'yrauk E.M., O61iecTBo ¢ orpaHun4eHHON
OTBETCTBEHHOCTHIO «[PODA»; AkinonepHoe odiiectBo «M3aaTenscTBO
«IIpoceemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
CoOopnuk 3an1a4 o gusuke 7- 9 k. A.B. Ilepwiikun; coct. H.B.®unonosuy.-M.:
ACT: Actpenb; Bmagumup BKT, 2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






