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HOACHUTEJBbHASA 3AIIMCKA

[IporpamMma no ¢gu3uke Ha YPOBHE OCHOBHOTO OOIIero oO0pa3oBaHMs COCTAaBlIEHA HA OCHOBE MOJOXKEHUH U TpeOOBaHUM
K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHOU mporpammel, npeacTtaBieHHbx B PI'OC 000, a
Takke C yd4€toM (QeaepanbHON paboueil mporpammbl BocmuTaHus U KoHuenuuu mpenoaaBaHus ydeOHOro MpenMera
«Dusukay.

CopepxaHue TmporpaMMmbl 1O (U3MKE HANpaBlieHO Ha (OpPMHpPOBAHME €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH
oOy4JaronMxcsi ¥ OpraHu3alMi0 U3y4YeHUs (PU3MKH Ha JAESITENbHOCTH OCHOBE. B mporpamme mo (u3Mke y4HUTHIBAIOTCS
BO3MOKHOCTH Yy4yeOHoro mnpeamera B peanu3zauuu Tpedoanuiit PI'OC OOO K MmIaHUpPYyeMbIM JMYHOCTHBIM H
MeTanpeIMETHBIM pe3yibTaTaM OOyUeHUs, a TAaKKEe MEXK MPEIMETHbIE CBSI3U €CTECTBEHHOHAYUYHBIX YU€OHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUsI.

[Iporpamma 1o ¢u3HKe ycCTaHABIMBAET paclpelesieHue yuyeOHOTO MaTepuayia Mo rojaM oOydeHus (o Kjaccam),
MpeasiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHHSI TEM, OCHOBAaHHYIO HA JIOTUKE Pa3BUTHS MPEIMETHOTO COJAEPKAHUS
1 y4€Te BO3PACTHBIX OCOOEHHOCTEN O0YYAIOIINXCS.

[IporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJMWYECKOW IMOMOIIM YYHUTENI0 B CO3JaHUU pabouei
MIPOTPaMMBI 110 y4eOHOMY MPEAMETY.

®u3nka SBIAETCA CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (PU3MUYECKHE
3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUM, U3y4aeMbIX XUMHUEW, OUOIOruel, acTpoHOMUen 1 pusmdeckoit reorpaduei,
BHOCUT BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHpa, MPEAOCTaBIsIeT HauboJiee sICHble 00pa3lbl MPUMEHEHHUS] HAYyYHOTO
METO/1a IO3HAHMUSI, TO €CTh CII0C00a MOJIyUYeHHUsI JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna u3 rIaBHBIX 33734 (PU3NYECKOTO 00pa3oBaHUS B CTPYKType OOIIEro oOpa3oBaHUsS COCTOUT B (HOPMHUPOBAHHUU
€CTECTBEHHOHAYYHON TPaMOTHOCTH U UHTEpECA K HAyKe y 00y4alOIUXCs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE [MpeArojiaraeT OBJIaJACHUE  CIEAYIOIIMMH  KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SBJICHUS;
e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;



e HHTCPHPECTUPOBATH JAaHHBLIC U UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIIbCTBA JJIA ITOJTYUCHHA BBIBOIOB.

Lenu wu3ydeHuss pu3MK Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus orpezesieHbl B KoHIenuu mpenojaBaHus
yueOHoro mnpeamera «Duszuka» B o0pa3zoBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yrolMX OCHOBHBIC
o0meoOpazoBaTeNbHBIE MPOTPaAMMBI, yTBEpKAEHHON pemeHneM Koimnerum MuHucTepcTBa mpocBenieHus Poccuiickoi
®enepanun (mpotokod ot 3 nexadps 2019 r. Ne [1K48H).

ey u3yyenus pusukm:

npUOOpETeHHEe WHTEepeca U CTpeMJIeHHsS OOydYaromMXcss K HAy4YHOMY HW3YUYEHUIO TMPUPOJbI, Pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUM O HAYYHOM METOJE IMO3HAHUA U (DOPMHUPOBAHHME HCCIEIOBATEIBCKOTO OTHOIIECHUS K
OKPY>KAIOLIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa M3y4YeHHs] OCHOB CTPOCHUSI MaTepuu U
dbyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKU;

dbopMHpoBaHUE TIPEACTABICHUNA O POIH HUBHKH JJIS PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUH;
pa3BUTHUE TMPEJCTABICHUN O BO3MOXKHBIX cdepax Oynymied mnpodecCUOHATbHONW JeATEeIbHOCTH, CBSI3aHHOUM C
(bU3UKOM, MOArOTOBKA K JIalIbHEUIIIEMYy O0yUYE€HHIO B 3TOM HaNpaBJICHUHU.

JlocTibkeHre 3THX IieJie mporpamMMmbl MO (U3MKE HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus 00eCleuynBaeTCS
pEIICHUEM CIETIYIONTUX 32124

MpuoOpeTeHNUEe 3HAHWW O JHUCKPETHOM CTPOSCHHM BEIIECTBA, O MEXAHWUYECKHX, TEIUIOBBIX, JJICKTPUYCCKHUX,
MarHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

PHOOPETCHUE YMEHUM ONTUCHIBATh M OOBACHATH (PU3NUYCCKUE SIBIICHUS C UCITOIB30BAHUEM ITOTYUCHHBIX 3HAHHM;
OCBOCHHE METOJIOB PEIICHUS IPOCTEUIITUX PACUETHBIX 3a/1a4 C MUCTOJIb30BaHUEM (DU3UYECKUX MOJIEICH, TBOPUECKHIX
Y IPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHHMHA HAOMIOIaTh TPUPOJHBIC SBJICHHS M BBIMOJIHATH ONBITHI, JIA0OpaTOpHBIE pabOTBHl U
AKCIIEPUMEHTAILHBIC HCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEILHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMAIMEH (PU3NIECKOTO CoNepKaHus, BKIOYas WHMOPMAIIMIO O COBPEMEHHBIX
TOCTIKEHUSX (DU3UKH, aHATIN3 U KPUTUIECKOE OIICHUBaHUE MH(POPMAIIHH;



e 3HAKOMCTBO cO cdepamu mnpodecCHOHANTBHOW NEATCIbHOCTH, CBS3aHHBIMH C (DU3UKOH, W COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX (PU3MUECKON HAYKH.

Ha uzydenue ¢usuku (6a30BBI ypOBEHB) Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3zoBaHus OTBOAMTCS 238 yacos: B 7

Kiracce — 68 gacoB (2 Jaca B Hezenmo), B 8 kitacce — 68 yacoB (2 Jaca B HeAeno), B 9 kiracce — 102 gaca (3 yaca B HEJICIIO).

[Ipennaraemeiii B mporpamme Mo (u3MKe IMEpeueHb JIaOpaTOPHBIX PabOT U OIBITOB HOCUT PEKOMEHATEIbHBIN
XapakTep, yUuTelb JIelaeT BbIOOP MPOBEIEHUS J1abOPATOPHBIX pabOT U OMBITOB € YYETOM MHAUBUAYAIbHBIX OCOOCHHOCTEH
0Oy4Jaronuxcsi, CIMCKa 3KCIEPUMEHTANIBHBIX 33JJaHUM, IPEAJIaraéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOIO 3K3aMeHa 1o
¢dusuke.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®u3uka v €€ poJib B NO3HAHUYU OKPY/KaIOIIero Mupa.

®usnka — Hayka o npupoje. ABneHus npuponbl. OU3NUECKUE SBJICHUS: MEXaHUYECKUE, TEIJIOBBIE, SJIEKTPUUYECKHUE,
MarHUTHbBIE, CBETOBBIC, 3BYKOBBIC.

Ousndeckue BeauuyuHbl. M3mepenue Qusnueckux BenuuuH. Duszmyeckue mnpuoOopel. llorpemHocTs H3MEpEeHHI.
MexyHapoaHasi CUCTEMA €IMHULI.

Kax ¢usuka u npyrue ecTeCTBEHHbIE HAYKU U3Yy4arOT MpUPoy. EcTecTBeHHOHAYYHBIN METO/ MO3HAHUS: HAOIIOACHHE,
MMOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIABMIKEHHE TUIIOTE3, YKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHHUE HAOII0AAEMOTO
apieHust. Onucanue PU3NYECKUX SBJICHUN ¢ TOMOILBIO MOJIETEH.

Hemoncmpauuu.

1. MexaHn4ueckue, TeIIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SIBIICHHS.

2. ®usnueckue NpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(GPOBBIM TPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

Onpenenenue 1EeHbl JeJICHUS MKaIbl U3MEPUTEIHLHOTO MPUOopa.

N3mepenune paccTossHUM.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TeI.

N3mepenue TemnepaTypbl TPy MOMOIIH KUIKOCTHOTO TEPMOMETpA U JaTYMKA TeMIIEpaTyphI.

[IpoBenenue ucciaeaoBaHus IO MPOBEPKE TMIOTE3bI: JATBHOCTh MOJETA MIAPUKA, MYIIEHHOTO TOPU30OHTAIBHO, TEM
00JIbI1Ie, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3znen 2. IlepBoHayasibHble CBeIeHUSI 0 CTPOEHNH BellecTBA.

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, I0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEIIECTBA.
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JIBi>keHre dvacTull BemiecTBa. CBs3b CKOPOCTH JIBMKEHUS YACTHUI[ C TeMIleparypoil. BpoyHOBCkoe JBHKEHHUE,
muddy3us. BzanmoaeicTBre yacTUll BEIECTBA: MPUTSHKEHUE U OTTATKUBAHKE.
ArperatHble COCTOSIHHMSI BEILECTBA: CTPOCHHUE Ta30B, XKUAKOCTEH W TBEPABIX (KpUCTAUTMYECKHX) Tell. B3auMocss3b

MCIKOY CBOMCTBaAMH BCHICCTB B PA3HBIX aAIrpCraTHbBIX COCTOSAHUAX W UX ATOMHOMOJICKYJIIPHBIM CTPOCHUCM. OcobeHHOCTH
arperaTHbIxX COCTOSIHMI BOJBI.

Jlemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKEHHSI.

2. HaGmonenue nuddysun.

3. HaOGnronenue siBiaeHui, 0ObSICHAIOMIMXCS TPUTSIKEHUEM WIM OTTAJKMUBAHUEM YacTHI] BEIIECTBRA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka nuaMeTpa aToMa METOJIOM PSAIOB (C Ucoib30BaHUEM GoTorpaduii).

2. OmnbITHI 110 HAOJIIOICHUIO TETVIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI IO OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJECTBHE TeJl.

Mexannueckoe nBMKEHME. PaBHOMEpHOE U HepaBHOMepHOe aABwkeHHe. Ckopoctb. CpenHsissi CKOPOCTh HpH
HEPAaBHOMEPHOM JIBUKEHUU. Pacuét myTu U BpeMEeHU JBUKEHHUS.

SABnenne nHepuU. 3aKOH UHEpLMH. B3auMoaelcTBie Tea Kak MpUYMHA U3MEHEHUS! CKOPOCTU JIBUKEHUs Tell. Macca
Kak Mepa UHEpTHOCTHU Teda. [1moTHOCTh BelecTBa. CBs3b INIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIlleCTRA.

Cuna kak xapakTepucTuka B3auMojeurcTBus Ten. Cuna ynpyroctd W 3akoH ['yka. M3mepeHue cuiabl ¢ MOMOIIBIO
IMHAMOMETpA. SIBlIeHME TATOTEHUS W cujia TsbkecTu. Cuia TSHKECTH Ha Jpyrux IuiaHerax. Bec Ttena. HeBecoMocTs.

CnoxeHue Cuil, HallPaBJICHHBIX MO OJHOM mpsiMoi. PaBHoaeiicTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHHUSI U TPEHUE
1okosi. TpeHue B MpUpPOAE U TEXHUKE.

Jemoncmpayuu.

1. HaGmroneHue MexaHW4YeCKOTo ABMKEHHUS Tela.

2. H3mepeHue CKOpOCTH NPSMOJIMHENHOTO IBUKECHUSI.
3. HaOmronmenue siBIeHUsS HHEPITUU.



4.
5.
6.

Habmoienne n3MeHeHus: CKOPOCTH MIPH B3aUMOJICHCTBUU TEIl.
CpaBHEeHHE Macc 0 B3aUMOJICHCTBUIO TEIL.
CrnosxeHue cuil, HalpaBJICHHbIX 110 OAHON IPSIMOM.

Jlabopamopnwie pabomel u onvimol.

1.

vk wN

OrnpeneneHue CKOPOCTH PaBHOMEPHOI'O JABUXKEHUS (IIapUKa B XKUJIKOCTH, MOJACIH JIEKTPUUECKOTO aBTOMOOUIIS U
TaK jajuee).

OmnpeneneHre CpeHe CKOPOCTH CKOJIbKEHUs OpycKa WM IapHKa MO0 HAKJIOHHOMW TUIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENa.

OnbIThI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTD PacTshKeHUs (ieopMaliuu) Ipy>KUHbI OT TPUIOKEHHOU CUJTBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHHS OT BEca TeJla M XapakTepa COMPUKACAIOIIUXCS
IIOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hasnenne. CriocoObl YMEHBILICHUS U yBeJIWYEHUs JaBieHus. [laBneHue ra3a. 3aBUCMMOCTD JaBJICHUS Ta3a OT 00bEMa,
teMriepatypsbl. [lepenaya naBieHust TBEPABIMU TeJlAMU, KUJIKOCTAMH U razamu. 3akoH [lackans. [THeBMaTnyeckre MalivHblI.
3aBUCHUMOCTD AABJICHHS KMIKOCTH OT TiyOuHbl. ['mapocrarnueckuil mapagokc. CooOmarommecs cocynbl. [ uapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emumn u armocepHoe pamieHue. [IpuunHBI CyiecTBOBaHMS BO3AYIIHON 00010uku 3emiau. OnbiT
Toppuuennu. U3mepenne atMochepHOro JaBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTro J1aBJICHHUS.

JleficTBUE >KMAKOCTH M ra3a Ha MOTPYKEHHOE B HUX Teso. BeITamkuBaroias (apxuMenoBa) cujia. 3akoH Apxumena.
IInaBanue Ten. BoznyxormiaBanue.

Jemoncmpayuu.

1.

2
3.
4

3aBUCUMOCTb JIaBJICHHUS T'a3a OT TEMIICPATyPBhI.
[Tepenaua naBaeHUS KHUIKOCTHIO U T'a30M.
Coobmaromuecs CoCyibl.

I'mppaBnuuecknii nmpecc.



[IposiBneHMe neMCTBUS aTMOC(EPHOTO JTABIICHU.
3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIBI OT 00BbEMA MOTPYKEHHON YaCcTH Teja U INIOTHOCTU KUIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

0 N oW

YcnoBrue maBaHMs TN IUIABAHHWE WJIM IOTPYKEHHME TENl B 3aBUCUMOCTHM OT COOTHOLIEHHWS IIJIOTHOCTEM Tela H
KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPY>KEHHOM B KUIKOCTh YaCTH TeJa.

2. OmnpenesieHNE BBITATKABAIOIIECH CHIIBI, ICHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEMCTBYIOIIEN Ha TENO B )KUIAKOCTH, OT MacChl TEJA.

4. OmbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAJIIKUBAIOIIEH CHIIbI, IEUCTBYIOIIEH HAa TEJIO B XKUIKOCTH, OT 00bEMa

IIOIPYKEHHOM B )KUAKOCTb YaCTHU TEJIA U OT INIOTHOCTH KUJIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WK KOHCTPYUPOBAHUE JIOAKU U ONIPEAEICHUE €€ TPY30I10AbEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHEPrHUs.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, OJIOK, HaKJIOHHas TJIOCKOCTh. I[lpaBmiio paBHOBecusi pbluara. IIpumeHeHue mnpaBuiia
paBHOBecHUs pbluara K 0J0Ky. «3onotoe npaBmioy Mexanuku. KIIJ[ mpocteix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckasa sHeprusi. KuHeTmueckas W mNOTEHUMalIbHas sHeprud. lIpeBpaieHue OJHOrO BHAA MEXAHUYECKOU
SHEPTUU B APYror. 3aKOH COXPAaHECHUS SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHUS NP PABHOMEPHOM JIBIXKCHUU Tejla N0 TOPU30HTAIBLHON MOBEPXHOCTH.

2. HccnenoBanue yclnoBUM PaBHOBECHS pblUara.

3. N3mepenue KII/] HaKTIOHHOW MIIOCKOCTH.

4. W3ydeHue 3aKOHa COXPAHECHUSI MEXAHUYECKON SHEPTHUH.



8 KVIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKOM TEOpUM CTPOCHMS BellecTBa. Macca M pa3Mepbl aTOMOB U
MoJieKyJ1. ONBIThL, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKMHETUYECKOU TEOPHUHU.

Mopenu TBEPAOro, KUAKOTO M Ta3000pa3HOro COCTOSIHMM BemiecTBa. Kpucrtaimudyeckue u amopdHbie Tena.
OObsicHEHHE CBOMCTB Ta30B, XKUAKOCTEH M TBEPABIX TEJI HAa OCHOBE MOJIOKEHHUH MOJIEKYJISPHO-KUHETUYECKOW TEOPHUH.
CmaunBaHW€ ¥ KaOWJUISIPHBIE ABIEHUS. TEeNI0BOe paCINPEHUE U CIKATHUE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTHIO TEIUIOBOTO ABMXKEHUs ydacTull. BuyTpeHHsis sHeprusi. CrnocoOsl
W3MEHEHUs BHYTPEHHEW SHEpPruu: TeIUlonepeaaya U coBeplleHue padboThl. Buibl Tersonepeaadu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KomuuecTBo TemioTel. YaenpHas TEIIOEMKOCTh BeEIIECTBAa. 1eIIOOOMEH W TEIJIOBOE pPaBHOBECHE. YPaBHEHHUE
TerioBoro Oananca. IlmaBieHue W OTBepJieBaHUE KPUCTAUIMUECKUX BEIIECTB. YJAENbHAas TeEIJIOTa TIJIaBJICHUS.
[TapooOpazoBanue u kouaeHcauus. Vcmapenue. Kumenuwe. VaenbHas TemjioTa mapooOpa3oBaHus. 3aBHUCUMOCTh
TEeMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUSI.

BrnaxxnocTts Bo3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunuunel padotel TernoBbix aurateneit KIIJ[ tennoBoro asurarend. TemnoBble JBUraTeNM M 3alIUTa OKPYKaIOIIEH
Cpenpl.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpauuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. Habmoaenue nuddyszuu.

3. HaOGnmronmeHnue sBiaeHUN CMaYMBaHUS M KalWJUIIPHBIX SBICHUH.

4. HabmroneHue TeraoBOro pacuiupeHus Tell.

5. M3meHeHue naBiieHUs ra3a Mpyu U3MEHEHUH O0bEMA U HATPEBAHUU UJIN OXJIAXKICHUU.



[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Buae! Temionepenaymn.

OxJtaxkieHue npu COBEPIICHUH padOTHhI.

HarpeBanue npu coBepIiiieHIN paOOThl BHSITHUMHU CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaGmronenue KumeHus.

12. HaGnrofieHre mocTosIHCTBA TeMITepaTyphl MU TJIaBJICHUH.

13. Mojiesii TEIUIOBBIX JBUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

OnbITH 110 HAOIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEll.

Omnpenenenre qaBiaeHUS BO3IyXa B OajUIOHE IIMPHUIIA.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa U HArpEeBaHUS WU OXJIAXKICHUS.

[IpoBepka rumoTe3spl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpPYyOKe OT

TEMIIEPATYPHI.

Hab6nronenue n3aMeHenust BHyTpEeHHEH SHEPTUU Tejla B pe3yJibTaTe Terionepeaadyu u padoThl BHEITHUX CHUIIL.

8. HccnenoBaHue siBJI€HUS TEIJIOOOMEHA ITPU CMEITMBAHUU XOJIOAHOW U TOpsiueii BOJIBI.

9. OmnpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJON MpHU TEIIOOOMEHE C HarpeThiM METaUIMYECKUM
AJTUHPOM.

10. Onpenenenne yaeabHON TEMI0EMKOCTH BEIIECTBA.

11. UccrnenoBanue mpoiiecca uCrapeHust.

12. OnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. Onpenenenne yaeabHON TeIIOThI IUIABJICHUS JIbJA.

Pa3znes 7. JiaekTpudecKkue ¥ MArHUTHbIE SIBJICHHS.

6
7.
8.
9
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OnekTpuzanus Ten. JlBa poaa dNEKTpUYECKUX 3apsnoB. BzaumoneiicTBue 3apshkeHHbIX Tell. 3akoH Kyrona
(3aBUCHMOCTD CUJIbI B3aUMOJCHCTBUS 3apPSYKEHHBIX TEJI OT BETMYMHBI 3apSJI0B U PACCTOSHUS MEXKY TEJIaMu).

Onektpuyeckoe mnose. Hanpssk€HHOCTh anekTpudeckoro moiid. [IpuHIum cynepno3uiuu 3JIeKTPUYecKUuX molied (Ha
KaueCTBEHHOM YPOBHE).

Hocutenu »sieKTpuyYecKuxX 3apsaoB. OJEMEHTapHbId snexkTpuueckuid 3apsa. Crpoenune artoma. IIpoBogHuku wu
IVJIEKTPUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsi/aa.

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS SJIEKTPHUYECKOTO TOKa. VICTOUHMKM MOCTOSSHHOrO TOKa. JlercTBus
AIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass nenb. Cuna Toka. OnekTpuyeckoe HanpspkeHrne. CONpOTHBIEHHE MPOBOAHUKA. Y IENIBHOE
CONPOTHBJIEHUE BellecTBa. 3aKkoH OMa 11 yuacTtka nenu. [locnenosarenbHoe U napayieabHOE COEAMHEHNE POBOIHUKOB.

PaGota u MouHOCTh 23yieKTpuueckoro Toka. 3akoH Jxoyns—JleHma. OnexkTpuyeckde I[enu W MOTpeOUTenu
ANIEKTpUYECKOM sHeprun B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHbIE MarHUTHL. B3auMoJelicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE mnoJjie. MarHuTHoe mnosie 3eMJid U €ro
3Ha4YEeHUE I KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE 1moJjie JIEKTPUYECKOro Toka. [I[puMeHenne 3JIeKTpOMarauToB B
TEXHUKE. J[eMCTBHE MArHUTHOIO MOJS HAa NMPOBOJHUK C TOKOM. OJIEKTPOJBUIATENb ITOCTOSHHOIO TOKa. Mcmonp3oBaHue
ANEKTPOABUTATENEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omnswitel Dapages. SABnenue anexkTpoMaruutTHo uuaykiuu. [IpaBumno Jlenma. Dnexrporeneparop. CrocoObl MoIyYeHUs
ANEKTPUUECKON SHEPTHH. DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX MICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DIIeKTpU3aLUs TEIl.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSAKEHHBIX TEl.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DIIEKTPOCTAaTUYECKAsk UHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsAI0B.

[IpoBOTHUKM Y TUAJIEKTPUKH.

MopaenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
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8. MCTOYHMKHU MOCTOSIHHOI'O TOKA.
JIlencTBUS NEKTPUUYECKOTO TOKA.
10. DJIEKTPUUYECKUN TOK B KUJIKOCTH.
11. ["a30BbIl pa3ps.
12. I3MepeHue cuiibl TOKa aMIepMETPOM.
13. I3MepeHue 3JIeKTPUIECKOTr0 HAMPSKEHUST BOJILTMETPOM.
14. Peoctat u MarasuH CONPOTUBJICHUM.
15. B3anmoielicTBue NOCTOSTHHBIX MarH1TOB.
16. MoaenupoBaHHe HEBO3MOKHOCTH Pa3/ICICHUS MOJIFOCOB MAarHUTaA.
17. MonenupoBaHrue MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
18. OnbIT OpcTena.
19. MarHuTHOE MoJIe TOKA. DJIEKTPOMArHuT.
20. JIeliCTBME MAarHUTHOIO TIOJIA HA IPOBOJHUK C TOKOM.
21. DIEKTPOABUTATEh MTOCTOSTHHOTO TOKA.
22. ccnenoBanue SBICHUS AJIEKTPOMArHUTHON MHTYKIIUH.
23. OnbiTel Papajes.
24. 3aBUCUMOCTD HaIIPaBJICHUS MHAYKIIMOHHOI'O TOKA OT YCIOBUM €r0 BOZHUKHOBEHHS.
25. DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.
OnbITel O HAOIOACHUIO JICKTPU3ALNU TEJI MHIYKIIUEH U TTPU CONMPUKOCHOBEHUH.
HccnenoBanue aelCTBUS JIEKTPUUECKOTO OIS Ha MPOBOJAHUKH U JUDJICKTPUKH.
Co6opka 1 mpoBepka pabOTHI AIEKTPUICCKON IEITH ITOCTOSHHOTO TOKA.
N3mepeHue u peryimpoBaHue CUJIbI TOKA.
N3mepenue u peryiupoBaHue HaMPSKEHUS.
Uccnenoanue 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 PESUCTOP, OT CONPOTUBIICHUSI PE3UCTOPA U HAIIPSIKEHUS Ha
pesucrope.
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8.
9.

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

18.
19.
20.
21.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPUUYECKOTO COMPOTUBJICHUSI MPOBOJHUKA OT €ro JJIUHBI, IO
MOIIEPEYHOr0 CEYEHUS U MaTepuaa.

ITpoBepka npaBuiia CIOKEHUS HAPSKECHUH TP MOCIIEI0BATEILHOM COCAMHEHUH JBYX PE3UCTOPOB.

[IpoBepka npaBuiia i1 CHIIbI TOKA MTPY MAPAIUICIIBHOM COSIMHEHNUH PE3UCTOPOB.

Onpenenenue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Onpenenenre MOIHOCTH 3JEKTPUUYECKOTO TOKA, BBIAEISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UIYLIETO YEPE3 JIAMIIOUKY, OT HaIPSKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBarens.

HccnengoBanne MarHUTHOTO B3aUMO/ICVCTBHS ITOCTOSSHHBIX MArHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX OOBEIMHEHUH U Pa3/ICICHUU.

HccnenoBanue nercTBUs JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOLINME 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KAaTyIIKH C TOKOM M MAarHuTa OT CHJIBI TOKa U
HaIIPABJICHUS TOKA B KaTYILKE.

N3yueHne neicTBUs MarHuTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue padoThl JJIEKTPOABUTATENS.

Nsmepenue KIIJI asexkTpoaBUrareibHOM yCTaHOBKH.

OneITel IO MCCJIEAOBAHUIO SIBIICHHUSI JJIEKTPOMArHUTHOM WHIYKIHMHU: HWCCIECJOBAHHE W3MEHEHUW 3HAYEHUA H
HaMNpaBJICHUS] UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHHS.
PaBHOMepHOE mpsIMONMHENHOE BHKeHUE. HepaBHOMEPHOE NpsMOIMHENHOE ABMKEeHHE. CpeHsss U MTHOBEHHAs] CKOPOCTh
TeJa IIPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHoyckopenHoe nipsimoninHeliHoe aBmxkeHne. CBoboHoe naaenue. Onbithl [Manmmmes.



PaBHOMepHOE JnBHXKEHHME MO OKpykHOcTH. llepron m wacrora oOpamenus. JIluHeliHas W yrjaoBas CKOPOCTH.
[{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.
[TepBoiit 3akoH HetoToHa. Bropon 3akoH Hetotona. Tperuit 3akoH HeroToHa. [IpyuHUIMI CyNIeprio3uMU CHII.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Chiia TPEHUS! CKOJIBKEHHUS, CHJIa TPEHUS TIOKOSI, IPYyTUe BUJIbI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO majeHus. JBmkenue mianet Bokpyr ColHIa.
IlepBas kocMHuueckast CKOpocTb. HeBeCOMOCTh 1 meperpy3KH.
PaBHOBecue marepualibHOM TOUKH. AOCOIIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Teia € 3aKPEIUIEHHOM OChIO
BpaieHus. MomeHT cuisl. LleHTp TsxecT.
Nmnynece Tena. U3menenune umiynbsca. IMmynbe CHitbl. 3aKOH COXpaHEHUS UMITYJIbCa. PEakTUBHOE ABMKEHHE.
Mexanuueckass pabora W MOIIHOCTh. PaboTa cui TSOKECTH, YNPYroctd, TpeHus. CBs3b 3HEPrud U padOTHI.
IloreHnManbHass JHEPrUs Tejla, NOAHATOTO HAJ IOBEPXHOCTBIO 3eMid. lloTeHumanbHas SHEPrus CKaTou IPYKUHBL.
Kunernueckas sHeprus. Teopema 0 KHHETUUYECKOM S3HEPTUH. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHUU.
Jemoncmpayuu.
Habnronenne MexaHuuecKoro JIBHKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHEeHUE IMyTEW U TPACKTOPUIN JBUKEHHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEJIBLHO Pa3HBIX TEJI OTCUETA.
N3mepenne cKOpOCTH U YCKOPEHUS IIPSIMOJIMHENHOIO IBUKECHUS.
HccenenoBanne npu3HaKoOB PaBHOYCKOPEHHOI'O IBUKECHUS.
HaGnronenue ABMXKEHUS Tella M0 OKPYKHOCTH.
HaGnroneHne MexaHWYeCKUX SBJICHHUM, MPOUCXOIAIMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUU OTHOCUTEIHLHO KaOMHeTa (DU3UKU.
7. 3aBHCHUMOCTb YCKOPEHMS TeJla OT MAacChl Tea U JEHCTBYIOIIENH HA HETO CUJIBL.
8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOICHCTBUU TEJL.
9. HM3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.
10. [Iepenaua nMmnysnbca Mpyu B3aUMOJICUCTBUU TEN.
11. [IpeoOpa3zoBanus SHEPTUH TPU B3aUMOICHCTBUU TEN.
12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTrOM B3aUMOJIECHCTBUH.
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13. CoxpaHeHHE UMITYJIbCA TPU A0COJIFOTHO YIIPYTOM B3aUMOICHUCTBUM.

14. HaGnrogeHne peakTUBHOTO ABUKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MPU ABMKECHHUH TeJla MO/ ACHCTBUEM NPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoncTpyupoBanue TpakTa Jyisi pa3roHa u JAJIbHEHIIIEro paBHOMEPHOTO JIBUKEHUS 1IapUKa WIH TEJICKKHU.
Omnpenenenre cpenHe CKOPOCTH CKOJIbKEHUS OpycKa WK JBUKEHUS IIapUKa MO0 HAKIIOHHOM TJIOCKOCTH.
Ornpenenenre yCKOpEHUs Tella Py PaBHOYCKOPEHHOM JIBH>KEHUU IO HAKJIOHHOM IIJIOCKOCTH.
UccnenoBanue 3aBUCUMOCTHU ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka rumoTe3bl: €Ciau MpU PaBHOYCKOPEHHOM JBUKEHUMU 0€3 HAYaJIbHON CKOPOCTHU MYTH OTHOCATCS Kak psij
HEYETHBIX YHCEII, TO COOTBETCTBYIOIINUE MPOMEKYTKH BPEMEHU OJUHAKOBBI.

Hccnenoanne 3aBUCUMOCTH CUJTbI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.

vk wN

Omnpenenenre kodpPuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JIBIKEHUH Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.

10. Onpenenenre pabOThl CUJIBI YIPYTOCTH MpPH MOABEME Tpy3a C UCHOJIB30BAHUEM HEMOJBUYKHOTO M IOJBHUKHOTO

w L N o

0JIOKOB.

11. MI3yueHue 3akoHa COXpAaHEHUS YSHEPTUU.

Pa3nen 9. MexannuyecKkue KoJie0aHUA M BOJIHBI.

KonebarenbHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJeOaHUN: EPHUO/I, YACTOTa, aMILIUTyAa. MaTeMaTu4ecKuii 1
MpY>KUHHBIN MasTHUKH. [[peBpaliieHue sHepruu npu KojieOaTeIbHOM JIBUKEHUU.

3aryxatonue kosneOanus. BeiHyX)7aeHHBIE KoneOanus. Pe3onanc. Mexanumdeckue BOdHBL. CBOMCTBA MEXaHUYECKUX
BOJIH. [IpomosibHBIE M TMONEpedHble€ BOJHBI. [[TMHA BOJHBI M CKOPOCTh €€ pacrnpoCcTpaHeHus. MexaHWYeCKHE BOJIHBI B
TBEPJIOM TEJIE, CENCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BeicOTa TOHA. OTpakeHue 3Byka. MH(Dpa3Byk U yabTpa3ByK.

Jemoncmpayuu.



Habmonenue xonebanuii Ted Moa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOAHHUI 1 pe30HaHca.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIHN).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHM PE30OHAHC.
Jlabopamopnwie pabomol u onvimol.
Omnpenenenre 4acTOThI U MEpUO/Ia KoJIeOaHUN MaTEMaTHYECKOTO MasITHUKA.
OmnpeneneHre 4acTOThI U epruoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.
UccnenoBanue 3aBUCUMOCTH Teproia KojaeOaHui MOABEIICHHOTO K HUTU IPy3a OT JIJIMHBI HUTH.
WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHHM MPYKMHHOTO MAasiTHUKA OT MAacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH MEPHOIa KoJIieOaHUH TPy3a, MOIBEIICHHOTO K HUTH, OT MacChl rpy3a.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH Mepuoda KoJieOaHUN NPYKUHHOTO MasTHUKA OT Macchl Tpy3a U
KECTKOCTU NPY>KUHBI.
7. V3MepeHue yckopeHusi CBOOOAHOIO MaICHUS.
Pa3znes 10. D1eKTpPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  MOJIe.  JJEKTPOMAarHuTHble  BOJIHBL.  (CBOMCTBA  3JIEKTPOMAarHUTHbIX  BoJH.  [IIkama
AJIEKTPOMArHUTHBIX BOJIH. VICTI0JIb30BaHKE 2JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSI3H.
DJIeKTpOMarHuTHas mpupojaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnuie pabomul u onvimol.
1. M3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIbI0 MOOMIIHOTO TeIePOHA.
Pa3nen 11. CBeToBbIe IBJICHHUS.
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JlyueBas monenb ceta. Mctounuku ceera. IIpsamonuneiiHoe pacnpoctpaHeHue cBera. 3atMeHus Connua u JIyHBL
Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpa)KEHUs CBETA.
[Ipenomnenue cBerta. 3akoH npenomieHusi cBera. [logHOE BHyTpeHHee OTpa)keHHe cBeTa. VICmosib30BaHHE MOJHOTO
BHYTPEHHETO OTPAKECHUS B ONITUYECKUX CBETOBOAAX.
Jlunza. Xonx mydeit B nuH3ze. Onruueckas cuctema (poroammapara, MUKPOCKOIA M TeJeCKoma. [J1a3 Kak onThdeckKast
cucteMa. ban3opyKkocTh U JanbHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. CliokeHHe CeKTpalbHbIX I[BETOB. Jucnepcus cera.
Jemoncmpayuu.
[IpssMmonuHEHOE pacIPOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Tony4yenue n300paXkeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTuueckuii CBETOBOI.
Xon nyyei B coOuparolei JImH3e.
XoJ1 Tydel B pacCEUBAIOIIEH JIMH3E.
[Tomyyenue n300pakeHU ¢ TOMOIIBIO JTUH3.
[Tpuntun aeicTBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Monenb riaasza.
11. Pa3noxeHnue 6e10ro cBeTa B CIEKTP.
12. [lony4yenue 6e10ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie pabomuel u onvimol.
1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JTyda OT yTJia MaJICHHUS.
2. W3yueHune xapakTepUCTUK U300pa)KEHUs MPEAMETa B TNIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH yTIJla IPEJIOMIIEHUS] CBETOBOTO JIyda OT yria MaJeHus Ha TPaHUIIE «BO3AYX—CTEKIO».
4. TlonmydyeHue n300paxeHH ¢ MOMOIIbIO COOUPAIOIIEH JTHH3BI.
5. Ompenenerne GOKYCHOTO PACCTOSHUS U ONITUYECKON CHIIBI COOMPAIOIIEH JTMH3HI.
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6.
7.

OmnbITHI 110 Pa3JIOKEHUIO OEJIOT0O CBETA B CIIEKTP.
OnbITHI 110 BOCTIPUATHIO 1[BETA IPEAMETOB IIPU UX HAOIIOJAEHNUN Yepe3 IBETOBBIE (DUIIBTPHI.

Pa3znea 12. KBanroBble IBJI€eHUS.
Omnsitel Pesepdopna u mnanerapuas moaens atroma. Mojens atroma bopa. Mcnyckanue u moromnenue cBeTa aTOMOM.

KBanTel. JInHelyaTsie CIEKTPBHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-uznydeHus. CTpoeHue aToMHOro sigpa. HykiaoHHas MOJenb aTOMHOTO Jpa.
N3otonsl. PagnoaktuBHble NpeBpalnenus. Ilepuoa nomypacnaga aToOMHBIX s€ep.

SnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsI0BOTO U MAaCCOBOI'O YHCEI. DHEPIUs CBSI3U ATOMHBIX siiep. CBsA3b Macchl
v 3Hepruu. Peakunu cunrtes3a u nenenus saep. Mcrounuku sneprun ConHIA U 3BE3.

SAnepnas sHepreTuka. [[elicTBUsA paguOAKTUBHBIX U31yYECHUMN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6.

CrexTpbl U3ITy4YEeHHS U TOTJIOLICHUS.

CnexTpsl pa3IMvyHbIX Ta30B.

CnekTp Bogopoa.

HaGnronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUBUPYIONTUX U3ITYyUCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

HaGnronenue CruionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.
HccnegoBanue TpEKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY ITyTH (110 oTOrpadusim).
N3mepenue paaroakTuBHOTO (oHAa.

IHoBTOpUTEIBLHO-00001AIOIINI MOYJIb.

[ToBTOpUTENHEHO-0000IIAOINK MOIYTh MPEAHA3HAYCH JJIs CUCTEMATHU3alUud U 0000IIEeHUs TIPEIMETHOTO COJEPIKaAHUS
U OMbITa ACSITEILHOCTH, MPUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (PHU3WKH, a TakKe IS MOATOTOBKH K OCHOBHOMY
rocy/1apCTBEHHOMY 3K3aMeHY M0 (pU3UKe 1Ji1 00ydaroIuXCsi, BHIOPABIIUX 3TOT yUE€OHBIN PEIMET.



[Ipy w3ydeHMH AAHHOTO MOXYJS PEATU3YIOTCS U CHCTEMATU3MPYIOTCA BHUABI JEATEIBHOCTH, Ha OCHOBE KOTOPBIX
oOecreunBaeTcsl JOCTUKEHUE MPEAMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0ydeHUs, (OpMUPYETCs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB UCCIICIOBAHMS SIBIICHUI MPUPOJIBI U TEXHUKH, OBJIAJCHUE
YMEHUSMH OOBSCHATH (U3UUECKHUE SIBIICHUS, IPUMEHSIS TTOTYYCHHBIC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCIIC KAYECTBEHHBIC U
AKCIIEPUMEHTAJIBHBIE.

[IpuHIMNHATBEHO JAESATEILHOCTHBIM XapakTep JaHHOTO pasliefia peaausyercs 3a CYET TOro, 4To oOydaromuecs
BBINOJIHAIOT 33/1aHUs1, B KOTOPBIX UM IPEJIaraeTcs:

HA OCHOBE TOJIYYCHHBIX 3HAHUM PACIIO3HABATh U HAYYHO OOBSACHATHh (PU3WYECKUE SIBICHUS B OKPYXKAIOIIEH PUPOE U
MOBCEHEBHOM JKH3HM;

HCIIOJL30BaTh HAYYHBIE METOJbI HUCCIENOBaHUS (DU3UYECKUX SBJICHUM, B TOM 4YHCIE JJIS TPOBEPKU THUIOTE3 U
MIOJIy4YE€HUs TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAyYHbIE OCHOBBI HamOoJiee BAKHBIX JOCTIDKCHHM COBPEMEHHBIX TEXHOJIOTHM, HAmpUMep, MPaKTHIECKOTO
HCIOJIb30BaHUs PA3JIMYHBIX NCTOYHUKOB SHEPIrUHM Ha OCHOBE 3aKOHA ITPEBPAILCHUS U COXPAHEHMS BCEX MU3BECTHBIX BUIOB
SHEPTHUH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI' O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS HAMpaBiICHO Ha JOCTIKCHHE JHUYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare uzydeHus: Gu3MKu Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHusl y oOydaromierocss OyayT copMHUpPOBaHBI

CICAYIOMHUEC JTUIHOCTHBIC PC3YJIbTAThI B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA:

- POSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (DU3NUECKOIN HAYKHU;

- LIEGHHOCTHOE OTHOILEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpamJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJEHMHM OOIIECTBEHHO 3HAUMMBIX M 3TUYECKHUX MPOOJIEM, CBSI3aHHBIX C
PaKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (PU3UKH;

- OCO3HaHUE BAJKHOCTH MOPAJIbHO-ITUYECKUX MMPUHILMIIOB B AEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPUSITHE ACTETUYECKUX KadecTB (U3UYECKON HayKH: €€ TapMOHUYHOTO TMOCTPOEHUS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

- OCO3HAHUE LIEHHOCTU (PM3UYECKOM HAYKM KaK MOUIHOTO MHCTPYMEHTA MO3HAHMSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH,
BAKHEMIIEN COCTABIAIOIIEH KyJIbTYPHI;

- pa3BUTHE HAYYHOMU JTF0003HATEIHLHOCTH, MHTEPECA K UCCIIEA0BATEIbCKOM e TEIbHOCTH;

5) ¢popMupOBaHUS KYJILTYPbI 3I0POBbSI H IMOIHOHAJIBLHOTO 0J1ar0NOTyYHs:

- OCO3HAaHHWE LIEHHOCTH 0e30macHoro oOpa3a >KM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE, BAKHOCTH MIPABUII
0€30MacHOr0 MOBEIEHUsI Ha TPAHCHOPTE, HAa JOpOrax, ¢ 3JIEKTPUYECKUM M TEIJIOBBIM O0OpYIOBaHHEM B JOMAIIHHX
YCIIOBHSIX;

- chopMHpOBAaHHOCTH HaBbIKa peIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOIO e MpaBa y JPyroro 4eaoBeKa;



6) Tpy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Y4YacTH€ B PEIICHUU NPAaKTHUUECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTEIbHON OpraHU3alld, ropoja, Kpas)
TEXHOJIOTMUYECKON M COLMAJIbHOM HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3NUECKUX 3HAHUM;

- HHTEPEC K MPaKTUIECKOMY M3yUEHUIO podeccuil, CBSI3aHHBIX C (PU3UKOIL;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

- OpUEHTAalUs Ha MPUMEHEHNE (PU3MYECKUX 3HAHUU JJIs1 pelIeHUs 3a7a4 B 00JIACTH OKPY’KAIOIIEH CpeJibl, IIIaHUPOBAHUS
IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX IIOCJIEICTBUM ISl OKPYKAIOLIEN CPELBI;

- OCO3HAHME INI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIJIEM U IMyTeH UX PeleHus;

8) ajanTanuu K U3MEHAIOUIUMCH YCJIOBUAM COLUAJIBHOM U NPUPOJIHOM CpeabI:

- MOTPEOHOCTh BO B3aMMOJCHCTBMU MPH BBINOJHEHUU HCCIEAOBAHMI M NPOEKTOB (PU3NYECKOM HaAIpaBIECHHOCTH,
OTKPBITOCTH OIBITY ¥ 3HAHUAM JIPYTHUX;

- IIOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Y€PE3 IIPAKTUYECKYIO AEATEIbHOCTD;

- TOTPeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4HcCIlie (POPMYIUPOBATH UJIEH, TOHITHS, TUIIOTE3bl O (PU3MUECKUX
00BEKTaX M SIBICHHSIX;

- 0cOo3HaHue Ae(UUUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKU;

- IJIJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMIA;

- CTPEMJICHHE aHAJIM3UPOBAaTh U BBIABIATH B3aWMOCBSA3M MPUPOJIBI, OOLIECTBA M JIKOHOMHUKH, B TOM YHCIE C
UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUN;

- OLIEHKA CBOUX JCHCTBUH C YUETOM BIMSIHUS HA OKPYKAIOUIYIO CPEly, BO3MOKHBIX II100aJIbHBIX MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe 0cBOEHMs MPOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O 0oOIEro oOpa3oBaHus y oOydaromierocs OyayT

cOpMHUPOBAHbI MeTaNpeIMeTHbIe pPe3yJbTaThl, BKIIOYAIOLIME I103HABATEIbHbIE YHHUBEpCAIbHbIE YUYEOHBIC NEHUCTBUS,
KOMMYHUKATHUBHbIE YHUBEpCAJIbHbIE YUeOHbIE ACHCTBUS, PETYIATUBHbBIE YHUBEPCATbHbIE YUeOHbIE 1EUCTBUS.

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA



Ba3oBble Jiornyeckue aeiicTBHA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIMIECTBECHHBIC TPU3HAKN OOBEKTOB (SIBIICHU);

YCTaHABJIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS NIl 000OIIECHNUS U CPAaBHCHHS,

BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCMaTPUBAEMBIX (DaKTaX, MTAHHBIX U HAOTIOACHUSIX, OTHOCSIINXCS K
(bU3HUECKUM SIBICHUSIM;

BBISIBIISITh NTPUYUHHO-CJICJICTBEHHBIC CBSI3U MPU M3YYCHUHM (PU3NYECKHUX SIBIICHUU W TMPOIIECCOB, JENATh BBIBOJBI C
HCITOJIb30BAaHUEM JICIYKTUBHBIX W HWHIYKTUBHBIX yMO3aKIIOUCHHWH, BBIJIBUTATh THUIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEJIIMYUH,;

CaMOCTOSITENILHO BBIOMpaTh CMOCOO pelieHus ydeOHOM (Qu3nyeckod 3amauyu (CpaBHEHHWE HECKOJIBKUX BAapUAHTOB
penieHus1, BLIOOp HanboJiee MOAXOISIIET0 C YYETOM CAaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBrle ucciieqoBareLbCKue 1eHCTBUSA:

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICOBATEIHCKU HHCTPYMEHT ITO3HAHMS;

MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABJIEHHOMY TUIAHY OTBIT, HECIOXKHBIA (PU3NUECKUIA IKCIIEPUMEHT, HEOOIBITIOE
UCCleI0BaHne (PU3NYECKOTO SABJICHUS,

OIICHMBATh HA NPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(POPMAIIMIO, TOJTYYECHHYIO B XOJI€ HCCJICAOBAHUS WU
IKCIIEPUMCHTA;

CaMOCTOSITENIbHO (PopMynupoBaTh 00OOIIEHHUS] M BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO HAOJIOJEHUS, OIbITA,
MCCIICIOBAHMSI;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIIEe pa3BUTHE (PU3NYECKUX MPOIIECCOB, & TAKXKE BBIBUTATH MPEIOI0KCHUS
00 WX pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora ¢ undpopmaunmeii:

NPUMEHSTh Pa3IMYHBIC METO/ABI, HHCTPYMEHTBI W 3aIpPOChl MPHU IMMOWCKE W O0TOOpe WHGOPMAIMH WU JTaHHBIX C
y4ETOM MPEAJIOKEHHOM YIeOHOH (hU3MIEeCcKOM 3a1a4u;
aHAN3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH MH(POPMAIIUIO PA3IUYHBIX BUJIOB U (HOPM MPECTABICHUS;



CaMOCTOSTEIILHO BHIOMpATh ONTHUMATBHYIO (OpMY TPEACTaBICHHUS WHPOPMAIUA U WIUTFOCTPHPOBATH PEIIacMbIe
3a/lauyu HECJIOKHBIMHU CXEMaMH, TUarpaMMamMu, MHOU rpaduKoil 1 uX KOMOMHAIUSIMHU.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:

B XOJIe¢ OOCYXXJeHUs y4eOHOTO MaTepuaja, pe3ysbTaToB JabOpaTOPHBIX padOT W MPOEKTOB 3a/1aBaTh BOIIPOCHI 1O
CYIIECTBY O0OCYXJaeMON TeMbl M BBICKA3bIBaTh WJICH, HAIICJICHHBbICE HaA PpEIICHUE 3aJauyd U MOJACp:KaHue
0J1aroxeIaTeaIbHOCTH OOIICHNUS;

COTIOCTAaBIISATh CBOM CYXKJEHUS C CYXICHUSMU JIPYTUX yYACTHUKOB JHAIIOTa, OOHAPYKUBATh Pa3JIMuUe U CXOJCTBO
MIO3UILIMNH;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCHbMEHHBIX TEKCTAX;

MyOJIMYHO TIPEACTABIATh PE3YJbTAaThl BBIMOJTHEHHOTO (DU3WYECKOTO OmbliTa (IKCIEPUMEHTA, UCCIEeA0BaHUs,
IPOEKTA);

MOHUMATh W HCIIOJIH30BaTh MPEUMYIECTBA KOMaHIHOM M WHIUBUIYAIbHOW paOOThl MPHU PEHICHUH KOHKPETHOU
¢busrueckoii mpoOIeMBI;

MIPUHUMATH 1[EJTU COBMECTHOM NIESITEIbHOCTH, OPTraHW30BBIBATh JEUCTBUS MO €€ JOCTHUKEHUIO: PacipeaeisiTh POy,
00Cy>XK1aTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh PadOTHI, IOCTUTAsl KAYECTBEHHOTO pe3yjbTaTa IO CBOEMY HAIPABICHUIO U KOOPIAUHUPYS
CBOU JICUCTBUS C APYTUMH YJI€HAMH KOMaH/IbI;

OIICHMBAaTh Ka4eCTBO CBOETO BKJAJa B OOMIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOICHCTBUSI.

PeryisiTuBHBIC YHMBeEpPCAJIbHbIe YueOHbIe NelCTBUA

Camoopranusamnus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyAIUSX, TPEOYIOMHUX I perieHus GU3nIecKuX 3HAaHUM;
OPUEHTUPOBATLCA B PA3IMYHBIX MOAXOJAX MPUHITHUS pelieHuid (MHIUBUAYAIbHOE, NMPUHATHE PEIICHHS B TPYIIIIE,
MPUHSATHE PELISHUM TPYyIIo);



CaMOCTOSITEIIFHO COCTaBIIATh AJNTOPUTM pEIICHHUsS (PU3NYECKOW 3aladyu WIM IJIaHA WCCIICNOBAHUS C YIETOM
UMEIOIIUXCSL PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH Mpe/1jiaracMble BApUAHTHI PEIICHMUIA;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOHL, 3MO]_II/IOHaJIbHI)Il7[ HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U IIPEJIaraTh IUIaH €€ N3MECHEHUS;

OOBSACHATH MPUYHMHBI JOCTUKEHUS (HEIOCTHIKEHUS) PE3ylbTaTOB JEATEIbHOCTH, AaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIBHOCTH (B TOM UHCJE B XOJ BBIIOJHEHUS (PU3NUECKOrO MCCIIECIOBAHUS MM IIPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBILNXCS CUTYAIMI, YCTAHOBJICHHBIX OIIMOOK, BO3HUKILIUX TPYAHOCTEN;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBHIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKka B XOJE CIOpa WM JUCKYCCHUM Ha HAay4yHYI T€MY, TOHUMAaTb MOTHUBBI,
HaMEpPEHHUs U JIOTUKY APYTroro;

npU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHUH (U3NYECKUX 337ad UM B YTBEPKICHHUSIX HA HAYUYHbIC TEMbI U
TaKO€ 7K€ MPABO APYTOro.

HHPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuenus B 7 Kjacce IpeMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE AOJKHBI OTPaKkaTh CHOPMHUPOBAHHOCTD Y
00y4aroIuXxcst yMEHHIA:

WCIIOJIB30BaTh TOHATUS: (DU3UYECKUE W XUMHUYECKUE SIBJICHHS, HAONIOACHUE, DKCIEPUMEHT, MOJelb, THIOTE3a,
SOVHUIBI (DU3UYCCKUX BEJIIMYMH, aTOM, MOJICKYyJia, arperaTHble COCTOSHHMS BelmiecTBa (TBEpIOE, KHIAKOE,
razoo0pasHoe), MeXaHW4YeCcKoe JBHXKEHHE (PAaBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHs,
paBHOACHCTBYIOIIAs cuia, Aedopmarus (yrnpyras, IiacTHueckas ), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

paznuyath siBneHus (auddy3us, TeII0OBOe NBMKCHUE YAaCTUIl BEIIECTBA, PABHOMEPHOE JBI)KCHHE, HEPABHOMEPHOE
JBIDKEHUE, WHEPIUS, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHON OCBhIO BpAILCHHUS, Iepeaadya
JaBJICHUS TBEPABIMHU TeJaMH, XUAKOCTIMH W Ta3amH, aTMoc(epHoe IaBjeHHWE, TUIABaHHWE TEJN, MPEBpaICHUS



MEXaHHYECKOM SHEPrUu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3nuecKoe SBICHUE;

pacno3HaBaTh MPOSIBICHUE WU3YUYEHHBIX (U3UYECKUX SBJICHUM B OKPYXKAIOIIEM MHUpE, B TOM 4YHCie (HU3UUYECKUE
SIBJICHUS B IPUPOJIC: TPUMEPBI IBUKECHUS C PA3TUYHBIMUA CKOPOCTSAMHU B )KMBOU M HEXWUBOU MPUPOAE, AEUCTBUE CUIIBI
TPEHUS B MPUPOJIEC W TEXHUKE, BIUSHUE aTMOC(EpHOTO NMaBIICHUS Ha XUBOW OpraHu3M, IJIaBaHWE PbIO, phlUyaru B
TeJie YeJoBeKa, MPU ATOM MEPEBOJUTH MPAKTUUECKYIO 3aJady B Y4eOHYIO, BBIJEISATH CYIIECTBEHHBIE CBOMCTBA
(npuzHaku) GU3NIECKUX SIBJICHUMH;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TEl UM (PU3MUECKHUE SBJICHUSI, UCIIONB3Ys (PU3MUecKue BETUUYHHBI (Macca, 00bEM,
IJIOTHOCTh BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYIOCTH, CUJA TSKECTH, BEC TEJA, CUIIA
TpeHusi, AaBlieHue (TBEPAOro Tela, >KUJIKOCTH, ra3a), BhITAIKMBAIOIIAs CUJIa, MEXaHWueckas paboTa, MOIIHOCTD,
IUICYO CHUJIBI, MOMEHT CHJIbI, KOO(PQUIIMEHT MOJE3HOTO JEUCTBUS MEXaHW3MOB, KMHETHYECKas W MOTEHIUANbHas
SHEPTHUs), IPU ONMKMCAHUK TMPABWIBHO TPAKTOBATH (DU3UYECKUN CMBICIT MCTOJIb3YEMbIX BEJIMUYMH, UX 0003HAYEHUS U
EAUHUIBI (PU3UYECKUX BEIWYMH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIINE MAHHYIO (PU3UUYECKYIO BETUYUHY C JIPYyTUMU
BEJIMYUHAMHU, CTPOUTH TPaUKU U3yUCHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEJIMYNH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3UYECKHUE SIBJICHUS U TPOIIECChI, UCMOJB3Ys MpaBuia CIOXKEHUS CUJl (BIOJIb
oJHOM mpsamMoi), 3akoH ['yka, 3axon I[lackans, 3akoH Apxumena, IpaBUIO paBHOBECHs phiuara (0JI0Ka), «30J0TOE
IPaBUJIO» MEXAHUKH, 3aKOH COXPAHCHHS MEXaHWYECKON HHEPruu, MpHU ITOM JIaBaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3allMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATh (UBUYECKHE SIBJICHHS, TMPOIECCHl W CBOMCTBA T, B TOM YKHCJI€ M B KOHTEKCTE CHUTyalui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIISTh MPUYMHHO-CIICJACTBEHHBIC CBSI3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIIaroB C OMopod Ha 1—2 HM3ydeHHBIX CBOWCTBA (PU3WYECKUX SBICHUHN, (PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

peuiath pacuéTHbIe 3a7a4i B 1-2 nelCTBUS, UCTIONB3YsI 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DU3NUECKUE BEJIMUUHBI:
Ha OCHOBE aHAJIM3a YCJIOBUS 3a7a4M 3alUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKHE BETMUUHBI B (POPMYJIbI
U TPOBOAWUTH PACUEThl, HAXOJIUTh CIPABOYHBIC JIaHHBIE, HEOOXOJAMMBIC [JIsi pEIIeHUs 3aaad, OIEHUBATH
PEATMUCTUYHOCTD TTOJTyYeHHON (DU3UYECKON BETMYNHEI;



pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIINTh MPU MOMOIIHN (GU3UYECKUX METOJIOB, B OMMCAHUU HCCIEAOBAHUS
BBIJIETISITh TIPOBEPSIEMOE NPEIION0KEHNE (TUIIOTE3Y), pa3indaTb U HWHTEPIPETUPOBATH IOJYYEHHBIH pE3yJbTarT,
HaXOJUTh OIIMOKHU B XOJI€ OIBITA, J€JaTh BBIBOBI IO €I0 PE3yJIbTaTaM;

MPOBOAMUTH OMNBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUM WM (U3NYECKUX CBOMCTB Tei: (GOpMyIupoBaTh
MIpOBEPsiEeMbIEC TPEANONOKEHHUS, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOTO 000pYyI0BaHUS, 3aMCHIBATh XOJI OTbITa U
bopMyIUpPOBATH BBIBOJIHI,

BBIMOJHATh MPSIMbIE HM3MEPEHUs PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIBl W TEMIEpaTypbl C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX NMPUOOPOB, 3alUCHIBATh IOKa3aHUS NPUOOPOB C YUYETOM 3a/aHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DM3MUECKON BEIWYMHBI OT JAPYroMl ¢ MCHOIB30BAHUEM TMPSIMBIX
U3MEpPEHUI (3aBUCUMOCTH IYTH PABHOMEPHO JBMXKYLIETOCS Tejda OT BPEMEHM ABWXKECHUS Telld, CUJIbl TPEHUS
CKOJIb)KEHUSI OT Beca Teljla, KauecTBa 00pabOTKH MOBEPXHOCTEH TEI W HE3aBUCUMOCTU CHJIbI TPEHHUS OT IUIOIIAIH
COTIPUKOCHOBEHHUS TE€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS MIPYKUHBI, BBITAIKUBAIOIIEH CHUJIbI OT 00bEMa NMOTPYKEHHON
YaCcTH TeNa U OT IJIOTHOCTH KUAKOCTHU, €€ HE3aBUCUMOCTH OT TJIOTHOCTH TeJNa, OT TIyOMHBI, HA KOTOPYIO TOTPYKEHO
TEJ0, YCIIOBUW IJIaBaHUS TEJ, YCIOBHI paBHOBECHs ppluara M OJOKOB), y4acTBOBATh B IUIAHUPOBAHUU YYEOHOTO
UCCIIEJIOBaHUsI, COOMpPATh YCTAHOBKY M BBINOJHATh W3MEpPEHUs, Cilenys MpensoKEHHOMY IUIaHy, (PUKCHUpOBATh
pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (PM3WYECKUX BEJIIMYMH B BUJAE MPEAJIOKEHHBIX TaOIUL U rpaduKoB, 1enaTh
BBIBOJIBI 110 pe3y/IbTaTaM MCCIICIOBAHMS;

POBOJNUTH KOCBEHHBIE M3MEPEHUS (PU3NYCCKUX BEIWYHMH (IJIOTHOCTh BEIIECTBA JKUIKOCTH M TBEPJAOTO Tela, CHIa
TPEHUS CKOJIbKEHUS, JaBICHNUE BO3/IyXa, BBITAJIKUBAIOINIAS CHUJIa, ACUCTBYIOIAs HA MOTPYKEHHOE B )KUIKOCTh TEJO,
KO3 (UIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYys MPEII0KEHHON HHCTPYKIIMU: TIPU BBIITOJHEHUU
M3MEpEHUI coONpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOM BEJIMYUHBL;

coOJII01aTh MpaBuiia TEXHUKHU 0€30MacCHOCTH IpH paboTe ¢ 1abopaToOpHbIM 000PYI0BAHHUEM;

yKa3bIBaTh MPHUHIMIBI JEHCTBUS MPHUOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETpP, AUHAMOMETP,
COOOILAIOIIMECS COCYIbI, 0apOMETp, pblYar, MOABMKHBIN 1 HETIOABMKHBIN 070K, HAKJIOHHAS MJI0CKOCTH;



e XapaKTepU30BaTh MPHUHIIMIIBI ACHCTBHS U3yUYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOHCTB C OMOPOM Ha UX OMUCAHUS
(B TOM uHcne: MOANIMIHUKH, YCTPOMCTBO BOJOMNPOBOAA, THUIAPABIMYECKUI TIpecc, MaHOMETp, BBICOTOMED,
MOPIIHEBON HACOC, APEOMETP), UCTOJB3Ys 3HaHUS O CBOMCTBAaX (PM3MUECKUX SIBICHUN M HEOOXOAUMBIEC (hHU3UUYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

e TPHUBOJIUTH MPUMEPHI (HAXOAUTH UH(POPMALIHIO O TPUMEPaX) MPAKTUIECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHHUM B
MOBCEHEBHOM JKM3HU JUIsl oOecreyeHus: 0e30macHOCTH Mpu oOpanieHuu ¢ nOpubopaMH M TEXHUYECKUMHU
yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIIOICHUSI HOPM HKOJIOTUYECKOTO MOBEACHUS B OKPY’KaIOLLEH CPE/IE;

e OCYUIECTBJIATh OTOOP MCTOYHUKOB MHPOpMaAH B VIHTEpHETE B COOTBETCTBUU C 33JaHHBIM MOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOIIMXCSA 3HAHUW U IMYTEM CPABHEHMsS PA3JIMYHBIX MCTOYHUKOB BBIIEIATH MH(POPMALMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBOM UM MOKET OBITh HETOCTOBEPHOM;

e HCIOJIb30BaTh NPU BBINOJIHEHUH Y4EOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JINTEPaTypy (PU3UYECKOTO COAEpIKaHUS,
CIpaBOYHbIE MaTepUaibl, pecypchbl ceTh MIHTepHeT, BlaeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE KPATKHUE MUCHMEHHBIE W YCTHBIE COOOILECHHS Ha OCHOBE 2—3 HMCTOYHHMKOB HH(MOpMaIUu
(u3nuecKoro coAep’KaHusg, B TOM 4YHUCJE MyOJUYHO JenaThb KpaTKUE COOOIIEHHUS O pe3yibTaTax MPOEKTOB WIIU
y4eOHBIX HCCJIEAOBAHHM, MPU 3TOM TPAMOTHO HCIIOJIH30BAaTh M3YUYCHHBIM MOHSATUWHBIN ammapar Kypca (QU3uKH,
COIIPOBO’K/JIAaTh BBICTYIUICHUE MPE3CHTALMEM;

e TIIpU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HUCCIEIOBAHUN paCHpeNeiaTh OOS3aHHOCTU B IPYINE B COOTBETCTBUM C
MOCTABJICHHBIMU 33J]a4aMu, CJIEAUTH 3a BBIITOJIHEHUEM IJIaHa JEUCTBUI, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKIIA/l
B J€SITEIBHOCTD IPYIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYXKAIOIIUX.

K xoniy oOyuenus B 8 ki1acce mpeIMeTHbIE pe3ysibTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y

00y4aroIuXxcst yMEHHIA:

e HCIOJIB30BATh IOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHHME aTOMOB M MOJIEKYJ, arperaTHbIE
COCTOSIHUSI BEUIECTBA, KPUCTAUIMYECKHME W aMOpQHBbIE Tela, HACHIIIEHHBIM M HEHACBIIIEHHBIH Map, BIAKHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS SHEPIHs, TEIUIOBOM JBUraTelb, 3JEMEHTAapHBIA AJIEKTPUYECKUI 3apsih,
ANEKTPUYECKOE MOJIE, TPOBOAHUKH U TUDJICKTPUKH, IIOCTOSHHBIN YJEKTPUYECKUN TOK, MATHUTHOE TOJIE;



paznuyaTh SBJICHHS (TEIUIOBOE pACIIMPEHUE U CKaTHe, TEeIUIonepenadya, TEIUIOBOE PAaBHOBECHE, CMAadHWBaHUE,
KamWUISIpHbIC SBJICHHS, HWCHApeHHe, KOHJCHCAllMs, IUIaBJICeHHe, KpHUCTAJUIM3auus (OTBEpACBaHUE), KUIICHHE,
Teruionepeaaya (TEIIONPOBOJHOCTh, KOHBEKIIUS, HW3JIYYEHHE), SJEKTpU3alusl TeJl, B3aUMOJCUCTBHUE 3apsJlOB,
JNEUCTBUSA JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aUMOJECHCTBUE MAarHUTOB, JICUCTBUE MAarHUTHOTO TOJISI HA
IIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKLHS) IO ONUMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaTh HPOSBICHUE W3YYEHHBIX (DU3MUECKUX SBJICHUN B OKPYXKAIOLUIEM MHpE, B TOM uucie (U3nuecKue
ABJICHUS B IPUPOJEC: MOBEPXHOCTHOE HATKCHUE U KallWUIAPHBIE SBICHUS B NPUPOAE, KPUCTAIUIBI B IPUPOJE,
m3nyuenre ConHila, 3aMep3aHve BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, HHEs, CHera,
ANEKTPUYECKUE SIBJIEHUS B arMmocepe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE IMOJi€ 3eMi, Apend
IIOJIFOCOB, POJIb MAarHUTHOI'O TOJIS ISl )KM3HU Ha 3eMile, MOJISPHOE CHSHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO
3aja4y B y4eOHYIO0, BBIIETATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;

ONUCHIBATh M3yYEHHBIE CBOMCTBA TeNl M (PU3NYECKHUE SIBICHUSA, UCHOJB3YS (U3MUYECKUE BEIMUYMHBI (TeMIeparypa,
BHYTPEHHSISI DHEPTHUsl, KOJWYECTBO TEIUIOTHI, yAEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABIICHUS,
yJelibHAsl TEIUIoTa NMapooOpa3oBaHMs, yAelbHas TEIUIOTAa CrOpaHUs TOIUIMBA, KO3(P(PUUMEHT MOJIE3HOTO NEUCTBUS
TEIJIOBOM MAIIMHBI, OTHOCHUTENIbHAS BJIAXKHOCTb BO3[yXa, JJIEKTPUUECKUU 3aps], CUJA TOKa, JJIEKTPUYECKOE
HanpsOKEHUE, COIMpPOTUBJIICHHE TMPOBOJHHUKA, YJIEIbHOE CONPOTUBICHHE BelIecTBa, paboTa M  MOIIHOCTb
ANEKTPUYECKOr0 TOKA), MPHU OINUCAHWU TPABWIBHO TPAaKTOBaTh (PU3MYECKUUA CMBICT HUCIOJIb3yEMbIX BEJIUYMH,
000O3HAaUeHUs W EAUHUIIBI (U3UUYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbl, CBS3BIBAIOUIME JaHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTHUMH BEJIMUYUHAMH, CTPOUTH rpaMKU U3yUYECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYNH;
XapaKTepu30BaTh CBOICTBA Tel, (QU3MYECKUE SBJICHUS W TMPOLECChl, HCHOIb3Ys]l OCHOBHBIEC MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHHS BEIIECTBA, NMPUHLMII CYNEPHO3ULUMU NOoJIed (HAa KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma 1 ydacTka menu, 3akoH Jxoyns—JIeHia, 3akoH coxXpaHEeHUs
SHEPTUu, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MAaTEMATUYECKOE BhIPAKEHUE;
OOBSCHATh  (U3MYECKHE TMpOoLecChl M CBOWCTBA Tel, B TOM YHCI€ M B KOHTEKCTE CHUTyaluil
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISTh MPUYMHHOCIEICTBEHHBIE CBA3M, CTPOUTH OOBACHEHHE U3 1—-2



JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3WYECKUX SIBICHUN, (DU3MYECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEN;

pemarh pacu€THbIE 3a/1a4u B 2—3 JEHCTBUS, UCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEINYUHBIL:
Ha OCHOBE aHajJu3a yCJIOBHUS 3aJa4M 3aIlMCHIBATH KPATKOE YCIIOBHUE, BBISBIATH HENOCTATOK JAHHBIX JUIS PELICHUS
3a/1a4u, BBIOMpaTh 3aKOHbI U (OPMYJbl, HEOOXOIWMBIE il €€ penieHus, MPOBOJUTH Pacuy€Tbl MU CPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEUIMTh NMPU MOMOIIM (PU3HMUECKUX METOJOB, HCIIOJIb3Ys OIMCAHHE
UCCIICJOBAHUsl, BBIACIATL IIPOBEPSAEMOE IPEANOJIOKEHUE, OLEHUBATh IIPABUWIBHOCTH IOPSAAKA IMPOBEACHUSA
WCCIICIOBAHMS, 1€J1aTh BBIBOJBL,

MIPOBOJIUTH ONBITHI MO HAOJIOAECHUIO (PU3UYECKUX SIBICHUN WM (PU3MUYECKUX CBOWCTB Tell (KamWUISIPHBIE SBIICHHUS,
3aBHCHMOCTH JIaBJICHUS BO3AyXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTU IpOLEcca OCThIBAHUS U HarpeBaHUs Ipu
U3JTYy4eHUH OT LIBeTa H3JIydarolied (IOoriomiarolieid) NoBEepXHOCTH, CKOPOCTh MCHApEHHUsl BOJbI OT TEMIIEpaTyphl
KUIAKOCTH M IUIOIIAAM €€ TOBEPXHOCTH, DJIEKTPU3alMs Tel W B3aUMOJCHUCTBUE DJJIEKTPUYECKUX 3apsALIOB,
B3aMMO/JICHCTBUE ITOCTOSTHHBIX MAarHWTOB, BH3yaJIM3allMsl MAarHWTHBIX IIOJIEM NOCTOSHHBIX MArHUTOB, JIEWCTBUS
MAarHATHOTO TOJIS HAa MPOBOJHHMK C TOKOM, CBOMCTBA DJIEKTPOMArHMTa, CBOMCTBA JJIEKTPOJBHUIATEIS MTOCTOSHHOIO
TOKa): (POPMYJIUPOBATH MPOBEPSIEMBIEC MPEANONOKEHHSI, COOUpPATh YCTAaHOBKY M3 IPEIJIOKEHHOIO 000py0BaHUS,
OTHCHIBATh X0/ ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBITIOJIHATHh NPSIMBIE MU3MEPEHHUSI TEMIIEPATYPBl, OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa, CHJIBI TOKA, HAIPSIKEHHS C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U TATYMKOB (PU3UUECKUX BEIMYMH, CPABHUBATH PE3YIbTaThl U3MEPEHU C
y4€TOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DPM3MUECKON BEJIMYMHBI OT JAPYroil ¢ UCHOJIB30BAaHUEM MPSMBIX
MU3MEPEHHH (3aBUCUMOCTh COITPOTHUBIICHHS IPOBOJAHUKA OT €r0 JIJIMHBI, IJIOIIA1 ONEPEYHOr0 CEYEHHS U YIEIBHOIO
CONPOTHUBJIEHUSI BELIECTBA MPOBOJAHUKA, CUJIbI TOKA, UIYLIETO YE€pPE3 MPOBOAHUK, OT HAIPSDKEHHUS HA MPOBOJHHUKE,
UCCJIEIOBAHUE TOCJEA0BATEIbHOIO U MApaJUIEbHOTO COEAMHEHUH MPOBOJHUKOB): IUJIAHUPOBATh HCCIEIOBAHUE,
coOupaTh YCTAaHOBKY U BBINOJHATH HM3MEPEHMs, CJenys NPeUIOKEHHOMY IUIaHy, (UKCHpPOBATh pe3yJbTaThl
MOJIy4YE€HHOM 3aBUCUMOCTH B BUJE TaOIUI U TpaduKOB, A€JaTh BHIBOABI MO PEe3yIbTaTaM UCCIEIOBAHUS;



MPOBOANTH KOCBEHHBIE H3MEpeHUs (Pu3M4ecknx BeNW4yuH (yAelbHas TEIIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
IPOBOJIHMKA, pad0Ta U MOIIHOCTb 3JIEKTPUUECKOTO TOKA): IJIAHUPOBATh U3MEPEHUS, COOUPATH SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAysl PEUI0KEHHON UHCTPYKLIUH, U BEIYUCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJIOAaTh MpaBHIia TEXHUKH 0€30MacHOCTH MPpHU paboTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIIUIIBI ACHUCTBUS N3yUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOIl HA WX OMHUCAHUS
(B TOM uwMcie: CHCTEMa OTOIUIEHHSI JIOMOB, THMIPOMETp, MapoBas TypOWHA, aMIEpPMETpP, BOJBTMETP, CUETUUK
AIIEKTPUYECKON HHEPIUM, DIEKTPOOCBETUTENbHbIE NPUOOpBI, HarpeBaTeNIbHbIE AIIEKTPONPUOOPHI  (IIPUMEPHI),
AIIEKTPUYECKUE MPEAOXPAHUTENH, HIEKTPOMATHUT, 3JIEKTPOABUTATEIb MOCTOSHHOTO TOKA), MCHOJb3Yysl 3HAHUS O
CBOMCTBax (PU3MUECKUX ABJICHUNA U HEOOXOAUMbIE (DU3NUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEPHUTENbHBIE IMPUOOPHI MO CXEMaM U CXEMaTUYHBIM
pPUCYHKaM (PKUIKOCTHBI TEpPMOMETpP, TEPMOC, ICHUXPOMETP, TUTPOMETP, ABUTaTElIb BHYTPEHHETO CrOpaHMUs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX LENeld C IOCIEHOBATEIbHBIM M NapaJlIeIbHBIM
COEIMHEHHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS SJIEMEHTOB IEKTPUUYECKUX LIETICH;

MPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O MPUMEPaX) MPAKTUYECKOTO UCIOIb30BaHUS (DU3MUECKUX 3HAHUM B
MOBCEHEBHON >KM3HU JUisl oOecredeHusi 0e30MacHOCTH Mpu OOpalleHMH C NpudopaMH M TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOJIIOIEHUSI HOPM IKOJIOTHYECKOT0 MOBEIEHUS B OKPY’KaloIEl Cpe/Ie;
OCYIIECTBIIATh MOUCK MH(pOpMaLUU (PU3NUECKOro cojepxaHus B VHTepHETe, HA OCHOBE MMEIOUIMXCSA 3HAHUM U
MyTEM CPaBHEHHUSI JOTOIHUTEIbHBIX NCTOYHUKOB BBIIEIATH HHPOPMALIUIO, KOTOPas SBISETCA IPOTUBOPEUUBON WIIH
MOKET OBbITh HEIOCTOBEPHOM;

UCII0JIb30BaTh MPU BHIMIOJHEHUH Y4YE€OHBIX 3aJaHUI HAYYHO-TIOMYJISPHYIO JUTEPATypy (U3UYECKOTO COIACPKAHMS,
CIpaBOYHbIE MaTepUaibl, pecypchbl ceTu MHTepHeT, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHuUs
uH(pOpMAIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KpPATKHE YCTHBIE COOOIIEeHMs, 0000mas MHPOPMALMIO M3 HECKOJIbKHX
UCTOYHUKOB (DU3MYECKOTO COJAEpX aHUs, B TOM YHCIE MYyOJUYHO NPEACTaBIIATH Pe3yJbTaThl MPOEKTHOM WU
HCCIIE0OBATENIbCKOW AEATENbHOCTA, IPU 3TOM I'PAaMOTHO MCIIOJIb30BATh M3YYEHHBIM TMOHSATUWHBIM ammapar Kypca
(u3MKH, COMPOBOXKIATH BBHICTYIJICHHE MPE3ECHTAINEH;



IPU BBIIIOJIHEHUH YUYEOHBIX MPOEKTOB M MCCIEAOBAHMN (PU3UUECKHX MPOLIECCOB pPACIpPENesaTh OOS3aHHOCTH B
IPYIIIE B COOTBETCTBUU C ITOCTABJIICHHBIMU 3a/1a4aMHU, CJIICIUTH 3a BBIIIOJHEHUEM IIJIaHA IEUCTBUN U KOPPEKTUPOBATH
€ro, aJeKBaTHO OILICHMBAThb COOCTBEHHBI BKJIaJ B JIE€ATEIbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHUKAaTHBHOE
B3aMMOJICICTBHE, MIPOSBIISA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoniy oOyuenus B 9 kijiacce mpeIMeTHbIC PE3yJIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y
oOy4JaronmMxcs yMEHUM:

WCIIOJIb30BaTh TMOHATHS: CHCTEMa OTCUYETa, MaTepualbHas TOYKA, TPACKTOPUS, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
NBIKEeHUS, nedopManms (ympyras, IuiacTH4ecKas), TpeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3Kku, EHTP TAKECTH, aOCOJIIOTHO TBEP/IOE TEJIO, LIEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUUECKUE
KoJieOaHUs U BOJIHBI, 3BYK, MH(GPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaia 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JIAJIbHO30PKOCTh, CIIEKTPHI UCIYCKAaHUS M TOIJIONICHUs, albda, 6eTa- U raMMa-u3IyueHHUs,
W30TOIIbI, siACpHAs YPHEPTETHKA,;

pa3nuyaTh ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE TMPSIMOJIMHEMHOE JBWKEHHE, PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JBIKEHHUE, CBOOOHOE MaJeHUE T, PABHOMEPHOE JABUXKEHHE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JBI)KCHUE, KoJjiebaTeabHOE IBIKEHHE (3aTyXalolllMe W BBIHYXKJACHHBIC KOJeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKECHHME, OTPAKCHUE 3BYKa, MPSIMOJUHEMHOE pacipOCTpaHEHHE, OTPAKEHUE U MPEJIOMJICHUE CBETa,
MIOJTHO€ BHYTPCHHEE OTPAKCHHE CBETA, Pa3lIOKEHHE OeJ0ro CBEeTa B CIICKTP M CIIOKEHHE CIIEKTPAJIbHBIX I[BETOB,
JUCTIEpCUSI CBETA, €CTECTBEHHAs pPaJUOaKTUBHOCTh, BO3HMKHOBEHUE JIMHEHYATOrO CIEKTpa H3JIyYEHUs) IO
OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
pacrio3HaBaTh MPOSIBIICHUE WM3YyUYCHHBIX (DU3UYECKHUX SIBJICHUN B OKpYyKarolieM Mupe (B TOM 4ucie (pU3UYeCKUe
SIBJICHHUSI B TIPUPOJE: MPWIMBHI U OTJIMBBI, ABM)KEHUE TIaHeT COJHEYHOM CHUCTEMBI, PEaKTUBHOE JBH)KEHHE KHUBBIX
OpraHu3MOB, BOCHPUSITHUE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, LIBETA TeI,
ONTHYECKHUE SBJICHUSI B TPHUPOJE, OUOJIOTUYECKOE ACHCTBHUE BUIUMOTO, YJIbTPA(pHUOIECTOBOTO W PEHTIEHOBCKOTO
U3JIyYCHUN, €CTECTBEHHBIN pPaJMOAKTUBHBIM (POH, KOCMUYECKHE JIy4H, PaJUOAKTUBHOE H3JIYYEHHUE MNPUPOIHBIX
MUHEPAJIOB, JIEUCTBUE PAJMOAKTUBHBIX M3JIyYEHUU HAa OpPraHu3M YE€JIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO
3a/1auy B y4eOHYIO, BBIJICTISATh CYIIIECTBEHHBIC CBONCTBA (IPU3HAKH) (PU3NIECKUX SBICHUM;



OMUCHIBATh M3YUYEHHBIE CBOWCTBA Ted M (U3NYECKUE SIBICHUS, HCIONb3ys (PU3NYECKUE BETHYMHBI (CPEAHSS H
MTHOBEHHAsl CKOPOCTh TeJla NMPU HEPABHOMEPHOM JBUIKEHHH, YCKOPEHHE, NIEPEMEILEHUE, MyTh, YIJI0Bas CKOPOCTb,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOAHOIO Ma/ieHus, BEC TENa, UMITYJIbC TENa, UMITYJIbC
CHJIbI, MEXaHW4YeCKass paboTa U MOIIHOCTh, OTCHLMATIbHAS SHEPTUS Tela, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MIIH,
MOTEHI[MANbHAS SHEPIHsl CKATOM MPY>KWHBI, KUHETUYECKAasl 3HEPrus, MOJHAs MEXaHWYECKas SHEPrus, NEpPHOJ U
yacToTa KoJeOaHMid, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKAa3aTelb MPEIOMIICHUS
Cpelpl), MpU ONMHMCAHWU TPABUWIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJB3YEMBIX BEJIMYHMH, O0O3HAUEHUS U
€IMHULBI (PU3UYECKUX BEJIMYMH, HAXOJIUTH (POPMYJIbI, CBS3bIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIMUHUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH T'paUKU U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYNH;

XapaKTEepHU30BaTh CBOMCTBA TN, (PM3MUECKHUE SBJICHUS U MPOILECCHI, UCIOJb3YSl 3aKOH COXPAHEHUsl SHEPIUH, 3aKOH
BCEMHUPHOTO TATOTEHUS, NPUHLHNI CYNEPIO3ULIMU CUJI, IPUHUMII OTHOCUTENbHOCTH I'amuies, 3akoHel HprOTOHA,
3aKOH COXPAHEHUs HMMIIYJIbCA, 3aKOHbl OTPAKEHHS M MPEJIOMJICHUS CBETAa, 3aKOHBI COXPAHEHWS 3apsiOBOIO H
MacCOBOT'O YHCEJ MPH SIEPHBIX PEaKLUsiX, IPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alHCHIBATh €T0
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH  (PU3MYECKME TIPOIECChl M CBOMCTBA TeJl, B TOM 4YHUCI€ M B KOHTEKCTE CHUTyalHl
IPAaKTUKOOPHUEHTUPOBAHHOIO XapakKTepa: BBISIBISTh MPUUMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKUX IIaroB ¢ ONOpoW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH, (PU3MUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a7ayd (OmMparolMecs Ha CUCTEMY M3 2—3 ypaBHEHHIA), UCIOJIb3Ys 3aKOHBI U (POPMYIIbI,
CBA3BIBAIOIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3aJaud 3alllChIBaTh KPaTKOE YCJIOBHE,
BBISIBJISITH HEAOCTAIONINE WIIM U30BITOYHBIE JTAaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE IJISl PEIICHUS,
MIPOBOAMUTDH PACUETHI U OLICHUBATH PEATMCTUYHOCTH MOTYYCHHOTO 3HaYCHHs (PU3NUECKON BEJTMUHMHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3NYECKUX METONIOB, UCIOJIb3Ysl OMHCAHHE
UCCJIEIOBAHUS, BBIJEIATh MPOBEPAEMOE IMPEANOJIOKEHUE, OLEHUBATH MPABWIBHOCTh TOpSAJIKA MPOBEICHUS
WCCIJIEIOBaHMsI, IEaTh BbIBOJIbI, UHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOACHHUM U OTIBITOB;



MPOBOAMTD ONBITHI IO HAOIIOAECHUIO (PU3MUECKUX SIBICHUN UITH (PU3NIECKUX CBOMCTB Tell (M3y4eHHE BTOPOTO 3aKOHA
HrproTOHA, 3aKOHA COXpaHEHUs! YHEPTUH, 3aBUCUMOCTh Meproia KOJIeOaHui MPYKUHHOTO MasiTHUKA OT MAaccChl Ipy3a
U JKECTKOCTH TPY>KUHBI U HE3aBUCUMOCTh OT aMILIUTYJIbI MaJIbIX KOJIeOaHUM, MPSIMOJMHEHHOE paclpoCTpaHEHUE
CBETa, paslio’keHHE Oelloro CBeTa B CHEKTP, M3YYCHHE CBOWCTB HM300pa)KEHHUS B IJIOCKOM 3€pKalie U CBOICTB
M300paKeHHs TIpeMeTa B COOMparomiel JuH3e, HAOMIOCHNE CIUIONIHBIX M JMHEHYAThIX CIEKTPOB HM3IyUYCHUS):
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 H30BITOYHOTO HaOopa 0OOpYIOBaHMS, OMUCHIBATH XOJ OIBITA H €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBO/IHI,

IPOBOJUTH NPU HEOOXOUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpEAEIsis CpEeAHEE 3HAUCHUE U3MEPSIEMOMN BETMUHHBI
(bokycHOoe paccTtosHME coOuparolel JIMH3bI), OOOCHOBBIBATH BBIOOP croco0a H3MEpeHHs (U3MEPUTEIHLHOTO
npudopa);

IPOBOJUTH HUCCIEAOBAHUE 3aBUCUMOCTEM (DU3MYECKUX BEIMYMH C HCIOJIB30BAHUEM MPAMBIX H3MEPECHUI
(3aBHCHMOCTD MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMXEHHH 0€3 HadyallbHOM CKOPOCTH, NEpHoja KoieOaHui
MaTEMaTUYECKOTO0 MasiTHUKAa OT JJIMHbl HHUTH, 3aBUCHUMOCTH YIJIa OTpPaXCHHUsS CBETa OT yIJia MaJeHHUsl U yria
MPEIOMIICHUS OT yTJia MaJeHNs): JIAaHUPOBATh UCCIIEIOBAaHHUE, CAMOCTOSTEIFHO COOMPATh YCTAHOBKY, (DUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBHCUMOCTH (DM3MUECKHX BEJIWYMH B BHJE TaONHIl U TPa@UKOB, JENaTh BBIBOJBI IO
pe3yibTaTam HCCIIeIOBAHUS;

IPOBOJUTh KOCBEHHbIE H3MEpeHUs (PU3MYECKUX BEIWYMH (CpedHssi CKOpPOCTh U YCKOpPEHHME Tella Ipu
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIHOTO MaJACHUS, KECTKOCTh MNPYXHHBI, KOIDPHUIMEHT TpeHus
CKOJIb)KEHUS, MeXaHN4ecKasi paboTa ¥ MOIIHOCTh, YaCTOTa M MEPHOJ] KOJICOaHHH MaTEMaTHUECKOTO U MPYKUHHOTO
MasTHUKOB, ONTHYECKas Cuja COOUpAIOIIeH JIMH3bI, PaauOaKTHUBHBIN ()OH): TJIAaHUPOBATH HM3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAIILHYI0 YCTAaHOBKY W BBITIONHITH HM3MEPEHUS, CIEAys TMPEIJI0KCHHOW WHCTPYKIIUU, BBIYUCISATH
3HAYCHUE BEJIMYMHBI U aHATTU3UPOBATH MOJIYICHHBIC PE3YJIBTATHI C YUETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHU;
coOJII01aTh MpaBuiia TEXHUKHU 0€30MacCHOCTH IpH paboTe ¢ 1abopaToOpHbIM 000PYI0BAHHUEM;

pa3iryaTh OCHOBHBIE PU3HAKU W3YYCHHBIX (PH3NYECKUX MOJIENEH: MaTepralibHas TOUKa, aOCOIIOTHO TBEPIIOE TEIO,
TOYEUYHBIN HCTOYHUK CBETA, JTy4, TOHKAs JIMH3A, TUIAHETApHAs MOJICNIb aTOMa, HYKJIOHHAS MOJIEJIb aTOMHOTO SIIpa;



XapaKTepU30BaTh MPUHIIUIIBI AEUCTBUS N3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX OMUCAHUS
(B TOM uHcIe: CIMIOMETP, NATUMKHU IOJOXKEHHS, PACCTOSHUS U YCKOPEHHMsI, pakeTa, 3XOJOT, OYKH, MEPUCKOII,
(oroanmnapat, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOIL, TI03UMETP, Kamepa BuiabcoHa), NCI0Ib3ysl 3HaHUS O CBOMCTBAX
¢u3znyecKux ABICHUN U HEOOXOAUMBbIE (PU3NIECKHIE 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI U CXEMAaTHYHBbIE PUCYHKU M3YUYECHHBIX TEXHHUYECKUX YCTPONCTB, U3MEPUTEIBHBIX MIPHUOOPOB U
TEXHOJIOTHYECKUX IPOLECCOB MPHU PEHICHUH Y4eOHO-NIPAKTUYECKHUX 3a7ad, ONTHYECKHUE CXEMBI JUJISi MOCTPOCHHS
N300pakeHH B IJIOCKOM 3€pKajle U coOuparomien JuH3e;

OPUBOJUTH IPUMEPHI (HAXOIUTh MH(OPMALIKIO O IPUMEPax) MPAKTUUYECKOIO HCIIONIb30BaHMsl (PU3UUECKUX 3HAHUU B
MMOBCEHEBHON >KM3HU JUIsl oOecredeHus: 0e30MacHOCTH Mpu OOpalieHuH C NpudopaMH M TEXHUYECKUMU
YCTPONCTBAMHM, COXPaHEHHUS 3710POBBS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOLIEH CpeJIe;
OCYIIECTBIIATh TOUCK HH(popManuu (usnueckoro conepkanuss B HHTepHeTe, caMOCTOSTENBHO (OpMyIHpYs
MOUCKOBBIM 3allpoc, HAXOAUTh IYTH ONPEICNICHUs JOCTOBEPHOCTH TOJYyYEHHOW MH(OpMallMM Ha OCHOBE
UMEIOIINXCS 3HAHUM U JOTIOJTHUTENBHBIX UICTOYHUKOB;

MCIIOJIb30BaTh MPH BBIIIOJHEHUHM Y4YE€OHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JUTEPATYPY (PU3UUECKOTO COIAEpKAHMS,
CIIPaBOYHBIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BIaeTh NprUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE MH(OpPMALUU U3 HECKOJIbKUX HUCTOYHHKOB
(¢u3nueckoro coaepxaHus, IMyOJIMYHO MPEACTABIATh PE3yNbTaTbl MPOEKTHOM WM  HMCCIEI0BATEIbCKON
JEeSATEIbHOCTH, IPU ATOM I'PAMOTHO MCIIOJIb30BaTh U3YUEHHBIN MOHATUIHBIN anmnapaTr U3y4aeMoro pasaena Gu3uKu u
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALIMEH ¢ yUETOM OCOOEHHOCTEMN ayJMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue
Ne (undposbie)
pa3aesioB U TeM KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMbl padoThI padoTbI
pecypchl
Paszpnen 1. ®dusuka u eé poJib B NO3HAHNH OKPY:KaI0LIero Mupa
11 dusnka - HayKa o 5 bubnmoreka [JOK
' npupoe https://m.edso00.ru/7f416194
12 dusznyeckue 5 bubmuoreka [JOK
' BEJIMYMHBI https://m.edso00.ru/7f416194
13 EcTtecTBeHHOHAYYHBIH 5 bubnuoreka [IOK
' METOJT TO3HAHUS https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Pasnen 2. IlepBoHavanbHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoenne pelecTa https://m.edso00.ru/7f416194
BUKEHUE U
2.2 BZ[38.I/IMO elicTBue 2 bubmorexa HOK
' g https://m.eds00.ru/7f416194
YaCTHII BEIIECTBa
ArperatHbie bubnnoreka [JOK
2.3 2
COCTOSIHUSI BEIIECTBA https://m.edso00.ru/7f416194
Hroro no pazgeny 5

Pazpen 3.

JABuxenune u

B3auMOJIeHCTBHE TeJ

3.1

Mexanuueckoe

3

bu6nmoreka [JOK



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

JIIBIDKEHHE

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

3.2

3.3

Huepuus, macca,
IUIOTHOCTD

Cuia. Bune! cun

Uroro no pazgeny

14

21

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra30B
JaBnenue. llepenaua
41 JABJICHUS TBEPIBIMU 3 bu6mmoreka [JOK
' TeJaMU, JKHUIKOCTIMHU https://m.edsoo.ru/7f416194
1 Tra3aMu
bubmuoreka [JOK
4.2 5
Jlaprerite xuAKocTA https://m.edso00.ru/7f416194
43 ATmocdepHoe 6 bu6nuorexa [IOK
' JIABJIEHUE https://m.edso00.ru/7f416194
JlecTBUE KUAKOCTH
Y rasza Ha bu6mmoreka [IOK
4.4 . 7 1 3
MOrPY’KEHHOE B HUX https://m.eds00.ru/7f416194
TEJo
Hroro no pazgeny 21

Pasnea 5.

Padora u MmomHOCTB. DHeprus

5.1

5.2

5.3

Pabora u MOIIHOCTb

HpOCTLIC MCXaHHU3MBbI

Mexannueckas

SHEprus

3

bu6mmorekxa [JOK
https://m.edsoo.ru/7f416194
but6mmorexa [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 12

YACOB 110 ITPOTPAMME




8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumenoBaHue
(undposbie)
Nen/m  pa3ngesioB U TeM Konrpouabsnsie IIpakrnuyeckue
Bcero oOpa3oBaTejibHbIE
NPOrpamMMbl padoThI padoThbI
pecypchbl
Paznen 1. TensioBble ABJIeHUSA
11 Crpoenue u 7 bubnmoreka [JOK
' CBOICTBA BELIECTBA https://m.edsoo.ru/7f4181ce
TennoBsie
19 21 1 5 bubmuoreka [JOK
MPOLECCHI https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28

Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

DNEeKTpUYECKue
3apsbl.
2.1 3ap Hi[KeHHBIe Tena 7 1 bubmorexa HOK
' P https://m.edsoo.ru/7f4181ce
U uX
B3aUMOJICHICTBHE
99 [TocTosHHBIM 20 1 7 bu6mmoreka [IOK
' AJIEKTPUYECKHUMN TOK https://m.edsoo.ru/7f4181ce
53 MarnuTtHbIe 5 1 15 bu6mmorekxa [JOK
SIBJICHUS https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3



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

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08 3 145



9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
(undposbie)
Nen/m  pa3ngesioB U TeM Konrpoubnbsie IIpakrnuyeckue
Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoTbI
pecypchl
Paznen 1. Mexannueckue siBJICHHUSA
Mexanunueckoe
11 JBIKCHUE 1 10 1 bu6mmoreka [IOK
' CII0COOBI €ro https://m.edso0o.ru/7f41a4a6
OMHCaHUs
19 BzaumoneiicTBue 20 1 3 bubmuorexa [JOK
' Te https://m.edsoo.ru/7f41a4a6
13 3aKOHBI 10 3 bubmuorexa [JOK
' COXPaHEHUSI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexann4yeckue KoJjJed0aHusi M BOJTHbI
51 MexaHnueckue 7 3 bu6mmoreka [IOK
' KoJ1e0aHus https://m.edsoo.ru/7f41a4a6
MexaHndeckue bu6nuoreka [IOK
2.2 8 1 3
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
DNEeKTPOMarHuTHOE
31 IoJie u 5 2 bu6nuoreka [IOK
' SIIEKTPOMATHUTHEIE https://m.edsoo.ru/7f41a4a6

BOJIHbI



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

Uroro mo pazueny 6

Paznen 4. CBeToBbIe IBJICHUSA

3aKOHEBI
4.1 acIpOCTPaHEHHUS 6 bubmmoteka [JOK
| . https://m.edsoo.ru/7f41a4a6
CBETa
JInH3EI 1
4.2 OIITHYECKHE 6 bubmaunoteka [IOK
| https://m.edsoo.ru/7f41a4a6
npuOOpHI
Paznoxxenue - HOK
NOJIMOTEKA
+ OeUOr0 eBeTa 3 https://m.edsoo.ru/7f41a4a6
CIEKTP
Hroro no pazneny 15

Paznen 5. KsanroBbie iBJIeHUA

Hcnyckanue u

51 HOTJIOILIIEHUE CBETA 4 bubmorexa LOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crtpoenue 6 bubmuotexa [JOK
' aTOMHOTO si7Ipa https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
) s 7
53 /ICPHBIC peakitiH https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17

‘ Pasnen 6. IloBTOpuTe1bHO-00001IAK0IIUIT MOAY /b

[ToBTOpEenue n

00o0mIeHne

6.1 " 9
coJiep;KaHus Kypca

¢u3uku 3a 7-9

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6



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

KJ1accC

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o
npupoje. SIBieHus
npupoasl. Pusnueckue
SBJICHUS

Mexanuueckue,
TEIJIOBEIC,
AIEKTPUYECKHUE,
MarHHUTHBIC, CBETOBEIC,
3BYKOBBIE SIBJICHUS

dusnyeckre BeIMYUHBI U
HUX U3MCPCHHUC

Ypok-uccienoBanue
"N3mepenue
TEMIEPATYPHI IPU
MOMOLUIY JKUJKOCTHOTO
TEPMOMETPA U JATYMKA
TeMIiepaTyps!"”

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKH
W3Y4aroT IPUPOAY.
EcTtecTBeHHOHaY4YHBIN
METO/ MO3HAHMU.

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



https://m.edsoo.ru/ff09f72a

Onwucanue GU3NIECKUX
SIBJICHUH C TIOMOIIBIO
MoJieJen

Ypok-uccnenoBanue
"ITpoBepka rumnoTe3bl:
JIaJIbHOCTH MOJIETA
HIapuKa, MyneHHOro
TOPU30HTAIILHO, TEM
0ouIblIIEe, YeM OOJIBIIIE
BBICOTA ITycKa"

CrpoeHue BeniecTna.
OnbIThI, 10Ka3bIBAIOLIHE
JMCKPETHOE CTPOCHUE
BEILIECTBA

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

JIBMKEeHHE YacTHll
BeIecTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

10

11

Ypok-uccnenoBasue
«OMnbITE IO
HaAOJIFOJEHUIO TEILIIOBOIO
pacIIupeHus Ta30B)

AFpeFaTHBIe COCTOSAHUA
BE€IICCTBA

B3aumocssi3p Mex1y
CBOICTBaMH BEILIECTB B
pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHOMOJIEKYIIIPHBIM
CTPOCHHEM.
OcobeHHoCcTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378



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

arperaTHbIX COCTOSHUI
BOJIbI

Mexanuueckoe
nBuxeHue. PaBHoMepHOE

bu6mmoreka [IOK

12
Y HEPaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
13 Cxopoctb. Equnuiipi bubnnoreka [HOK
CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer iyt ¥ BpeMeHU bubnnorexa [JOK
JBUKECHUS https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akon
WHEPIINH.
15 B3aumoneiictBue Ten kak bubnuorexa LIOK
A https://m.edsoo.ru/ff0a0c10
MPUYHHA U3MEHCHUS
CKOPOCTH JIBUJKEHHUS TEI
IInoTHOCTE BemiecTna.
16 Pacuer maccer u o0bemMa bubnuorexa LIOK
https://m.edsoo.ru/ff0a0fee
TeJa Mo ero MIOTHOCTH
JlaGopaTtopHnast pabota
17 «Omnpenenenue
IIJIOTHOCTHU TBEPIOTO
Tema»
18 Pemenue 3agau mo reme bubmuorexa [JOK
"ITimoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak
XapaKTEePUCTHKA
19 1Y P

B3aMMOJENCTBUS TEI.
Cuna ynpyroctu. 3aKkoH



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

I'yxa

JlaGopaTtopHnas pabota
«3y4yeHue 3aBUCUMOCTH

20 pacTsKeHUS
(medopmanun) mpyKUHbI
OT IPUJIOKEHHOMN CUIIBI»

SIBieHHE TATOTCHUS.

21
Cuna TsKecTH
CBsi3b MEXy CHIION

99 TSDKECTH M MAacCOM Tea. bu6mmorexa [IOK
Bec Tena. Pemenue 3amau https://m.edsoo.ru/ff0al778
o Teme "Cuina Tsxectu"

23| mmeren. i buGmorexa LIOK

https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU TUIaHET

24 Hsmepenue cu. bubnuotexa [JOK
Junamomertp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue AByX CHJl,

26 HaINpPAaBJIEHHBIX IO OJHOMN bubnuoreka [IOK
MPSMOM. https://m.edsoo.ru/ff0ala70
PaBHOElICTBYIOIIASA CHIT
Pemenue 3agau mo reme

27 "PaBHOElICTBYIOIIAS
cun"

78 TpeHune ckoybkeHus u bubnuorexa [IOK

TPCHUC ITOKOA. TpeHHe B

https://m.edsoo.ru/ff0alb9c



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

IIPUPOJIE U TEXHUKE

29

JlaGopaTtopHnas pabota
«3y4yeHue 3aBUCUMOCTH
CHJIBI TPEHUS
CKOJIBXKEHHUS OT CHIIBI
JIABJICHUS U XapaKTepa
COTIPUKACAIOLIUXCSA
MOBEPXHOCTEI»

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pewenne 3anau Ha
OIpeneIeHue
PaBHOJEHCTBYIOLIEH
CHJIBI

31

Pemenue 3agau no
TeMaM: «Bec Tenay,
«I"paduueckoe
M300paxKeHue Cui,
«Cubly,
«PaBHOAEHUCTBYIOIIAS
CHII»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponbHnas pabora no
TemaM: «MexaHn4eckoe
nBUKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['papuueckoe
M300paKeHHEe CUI,
«Cuib»

Hasnenune. CriocoObl
YMEHBIICHUS U
YBCIUUYCHUSA NABJICHUA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

[aBiienue rasa.
3aBUCHUMOCTbD JaBJICHUS

bubmuorexa [JOK

34 rasza ot o0béma, https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua naBnenus
35 TBEPABIMU TEJIaMU, bubmumoreka [IOK
JKAJIKOCTSIMU U Ta3aMHu. https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
JlaBiaeHue B )KUIKOCTH U
36 rase, BEI3BaHHOE bu6mmoreka [IOK
JIECTBUEM CHUJIBI https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemienue 3angay 1o reme
37 «/laBiieHHE B )KUIKOCTH Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2826
u rase. 3akoH ITackams»
bubmuorexa [JOK
38 Coobmaiomuecs cocy ! https://m.edsogru/ff0a2970
39 I'unpaBnuaeckuii mpece Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
MaHoMeTpBl.
40 [Topurnesoi
JKHJIKOCTHBIM HAcOC
ATtmochepa 3emin.
[TpruunnbI
CyIIIECTBOBAHUS
. bubnuorexa [JOK
41 BO3JIYIITHOW 000JIOYKH

3eMin. 3aBUCHUMOCTD
aTMoc(hepHOTo TaBICHHUS
OT BBICOTHI HaJl YPOBHEM

https://m.edsoo.ru/ff0a2b5a



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
https://m.edsoo.ru/ff0a2b5a

Mopst

42 Bec Bo3nyxa. bubnnoreka HOK
ATMochepHoe naBieHe https://m.edsoo.ru/ff0a2b5a
N3mepenne

43 aTMOC(EepHOTO JaBJICHUS bubmmorexa [JOK

P A ’ https://m.edsoo.ru/ff0a2da8
OneiT Toppuuennu
3aBUCUMOCTh
aTMoc(hepHOro JaBiIeHUS bubnuorexa [JOK

44
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepon.

45 ATpMOC(bGI!) Hoep ABJICHHC bubmorexa LHOK

pHoe A https://m.edsoo.ru/ff0a2fc4
Ha Pa3IUYHBIX BHICOTAX
Pewmenune 3anad o reme

46 " ATmocdepHoe
nasieHue"

JleiicTBHE KUAKOCTU U

47 ra3a Ha IOIpy’KEHHOE B bubnuoreka [IOK
HUX TeJI0. ApXUMeI0Ba https://m.edsoo.ru/ff0a3276
cuia
JlaGoparopHas paboTa
«Onpenenenune

48 BBITAJIKUBAIOIIEH CUJIBI, bubmuorexa [JOK
JIEUCTBYIOIIEH HA TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKCHHOE B
KUTKOCTH)

49 JlaGopatopHast paboTa 1o bubnuorexa [IOK

TeMe «lccaenoBanue

https://m.edsoo.ru/ff0a3514



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

3aBUCHMOCTH Beca TeJa B
BOJle OT 00BEMa
MOTPY>KEHHOU B
KUJKOCTb YacTH Tea

50

51

52

53

54

55

56

II;maBanue ten

JlaboparopHas paboTa
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHHE JIOJIKH
U olpesieNicHue eé
rpy30H01bEMHOCTH"

Pemenne 3amau mo
teMaM: «IImaBanue
CyZIOB.
BosgyxomiaBanuey,
«/laBneHue TBEpABIX TEI,
JKUJIKOCTEN M Ta30BY

KonrpomnbHas pabora no
TeMme «JlaBneHue
TBEPABIX TEN, KUAKOCTEN
Y Ta30B»

Mexannueckas pabota

MomHocTh. EnuHuIE
MOIIIHOCTH
Ypok-uccienoBanue
"Pacuér montHOCTH,
pa3BuUBaeMoOM IIpU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3654

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

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



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

HoabeéMe 110 JiecTaune"

S7

58

59

60

61

62

[IpocThie MEXaHU3MBI.
Priuar. PaBHoBecue cun
Ha pbryare

Peruaru B TeXHHKE, OBITY
U TIPUPOJIE.
JlaGopaTopHnas pabota
«HccnenoBanue ycioBHit
PaBHOBECHSI phIUara

Pemenue 3amau no reme
«YcnoBus PaBHOBCCHA
pbrdara

Koaddumuent
MIOJIE3HOTO AECUCTBUS
MeXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenne KIIJ]
HAKJIOHHOM IIOCKOCTH»

Pemienne 3agay 1mo Teme
"PaboTa, MOIIIHOCTB,
KIIa"

MexaHnueckas SJHeprusl.
Kunernueckas u
MOTEHIMAIbHAs SHEPTUS

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEeHUs
MEXaHUYECKON IHEPTUU
YPOK-DKCIIEpUMEHT 110
TEME

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360



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

"JKcrnepuMeHTaIbHOE
ompeecHue N3MCHEHUS
KUHETHYSCKOH 1
MOTEHITUATBLHOM SHEPTHH
IIPU CKaThIBAaHUU TeJa 1Mo
HAKJIOHHOH IIJTIOCKOCTH"
KoHnTtposbHas padoTa mo
65 teMme «PaboTa u
MOIIIHOCTb. DHEPTHUs

PeseprHblit ypok. Pabora
66 C TEKCTAMH 110 TEME
"MexaHn4yeckoe

nBmxenue"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

PeseprHblit ypok. Pabora
67 C TEKCTaMH T10 TeMe
"JlaByeHre TBEPIBIX Tel,

SKUIKOCTEN U ra3oB"

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

PesepsHslil ypok. Pabora
C TCKCTaMHU I10 TEMEC

68
"Pabora. MOIIHOCTE.

Ouneprug"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoausie — Hpakruteckue II/I[:;:CHI/ISI :)Ig[?al;(();];fenbﬂme
padoThI padoThI pecypen
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
1 KMHETUYECKOU TEOPUU U 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
WX OIBITHBIC
MOATBEPKICHUS

5 Macca u pa3mep aTOMOB 1
1 MOJIEKYJI
Mopenu TBEpIOTO,

3 JKUJIKOTO U 1 bu6mmoreka [IOK
ra3oo0pa3zHOro https://m.edsoo.ru/ff0a540e
COCTOSIHMH BELIECTBA
OOBsicHEeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
ra3oo0pa3Horo

4 COCTOSIHMI BellecTBa Ha 1
OCHOBE I10JIOKEHUI
MOJIEKYJIIPHO-

KMHETUYECKOU TEOPUH

5 Kpucrannnueckue n 1 bubnnorexka [JOK
amop(HbIe Tena https://m.edsoo.ru/ff0a5800
CwmauuBaHue 1

6 KalLISIPHOCTb. 1 bubmmorexa [OK

https://m.edsoo.ru/ff0a5530
IToBepxHOCTHOE



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

HaATAXKCHHUC

TemoBoe pacuvpenue u

bu6mmoreka [IOK

7
coKaThe https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b

3 TEeMITepaTyphl CO
CKOPOCTBIO TEIJIOBOTO
IIBUKEHUS YaCTHUIL
Buyrpennss sueprus.

9 CHZ?(O)&I I/IBMGHSHI/IH bubmmorexa LHOK

. https://m.edsoo.ru/ff0a5c60
BHYTpEHHEH 3Hepruu
bu6mmoreka [IOK
10 B
HBL TETIIONCPEAATH https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepeHuus
"[IpakTHueckoe
HCITOJIE30BAHIUE
11 TEIJIOBBIX CBOWMCTB bubmmorexa LOK
https://m.edsoo.ru/ff0a65c0
BEIIIECTB U MaTEpUaJIOB B
LETSIX
sHeprocoepexeHus"

12 KonnuecTBo TEMIOTHI. bu6mmoreka [IOK
Y nenbHas TEINIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIOBOTO

13 Oananca. TermmooOMeH 1 bubmmorexa LOK

' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
JlaGopaTtopHnast pabota
"UccnenoBanue ABJICHUS
bu6mmorexa [IOK
14 TeriooOMeHa pu

CMEITUBAHNHN XOJ0IHON
U ropsiueit Boabl"

https://m.edsoo.ru/ff0a6a98



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
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

15

16

Pacuer xonnuecTBa
TEMI0ThI, HEOOXO0IUMOTO
JUUIS HATPEBAHMS TeJa U
BBIJICTISIEMOTO UM TIPH
OXJIAKICHUN

JlaboparopHas paboTa
"Onpenenenue
YIIEIBbHOM TEIIOEMKOCTH
BerecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6bb0

17

OHeprus TOIINBA.
VY nenpHas TemiaoTa
CropaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

18

ITmaBnenne u
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX TEJl.
VY nenpHas TemaoTa
IUIaBJICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTtopHnast pabota
"Onpenenenne
YAECITBHOM TEIUIOTHI
IUIABJICHU JIbaa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

21

[Tapoo6pa3zoBanue u
KOH/ICHCAIIHS.
Hcnapenune

Kunenue. Y nenpHas
TEIUIoTa
napooOpa3oBaHus U
KOHICHCAIIHY.
3aBUCUMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢



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

TEMIEPATYPhl KUTICHUS
oT arMoc(epHOro
JIaBJICHUS

22

BnaxnocTs Bo3ayxa.
JlaboparopHas paboTa
"Onpenenenue
OTHOCHTEIIbHOM
BJIQXKHOCTH BO3ayxa"

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

23

Pemenue 3aay Ha
ONPEAEIIEHUE BIIAJKHOCTH
BO3/yXa

24

[TpuHIMIIBI pabOTHI
TEIJIOBBIX JBUTATEIICH.
[TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CrOpaHUs

25

26

27

KII] TermoBoro
nBurareis. TermnoBnie
JIBUTATEIIM M 3aIATa
OKPY’KaroIleH cpebl
3aKOH COXpaHEHUs U
MIPEBpAICHHS YHEPTUH B
TETJIOBBIX MTPOIIeccax

IToaroroBka k
KOHTPOJILHOM paboTe 1o
teMe "TemnoBble
sBieHns. U3MeHenne
arperaTHbIX COCTOSHUI
BemecTna"

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

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



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

28

29

KonTtponbHas pabora o
TeMe "TemnoBele
sBieHns. Msmenenue
arperaTHbIX COCTOSTHUI
BemecTna"”

Onektpusanus tei. [Ia
pOJIa ANEKTPHUUECKUX
3apsjioB

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

30

Ypok-uccnenoBanue
"DnekTpu3anus Te
WHIYKIUEN U TIpU
CONPUKOCHOBEHUU"

31

32

33

34

35

Bzaumoneiictere
3apsKEHHBIX TeJl. 3aKOH
Kynona

DNEKTPUYECKOE TOJIE.
Hanps>xeHHOoCTB
ANEKTPUYECKOTO TMOJIS.
[IpuHun cynepno3uiuu
ANEKTPUYECKUX TOJIEH
Hocurenn
AIIEKTPUYECKHUX 3aPSAI0B.
DJIeMEHTapHBIN 3apsi.
Ctpoenue aToma
[IpoBonHuKY U
JTUAIEKTPUKU. 3aKOH
COXpaHEHUs
3JIEKTPUYECKOTO 3apsijia

Pemenue 3amau Ha

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bubmuoreka [JOK



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

IIPUMEHEHUE CBOMCTB
JNEKTPUYECKUX 3apsA10B

https://m.edsoo.ru/ff0a90cc

36

DIIEKTPUUYECKUM TOK,
YCIIOBUS €T0
CYIIIECTBOBAHMSI.
Hcrounuku
ANEKTPUYECKOTO TOKA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a95a4

37

38

39

40

JencTBus
ANEKTPUYECKOTO TOKA

Ypok-uccrnenoBanue
"Jle¥icTBUE
3JICKTPUYECKOTO TTOJISI Ha
MIPOBOJIHUKHU U
JUAJIEKTPUKH"
DIIEKTPUUYECKHI TOK B

METaliax, XUJIKOCTAX U
raszax

DneKTpuyecKas enb 1
e€ COCTaBHBIE YaCcTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

41

Cwuia Toka.
JlaGopaTtopHnast pabota
"U3mepenue u
pEryIUpPOBaHHUE CUITBI
ToKa"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8bd6

42

DIIEKTPUYECKOE
HarpsHKCHHUE.
BosbT™meTp.
JlaGoparopHas paboTa
"U3mepenue u

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

peryiupoBaHue
HanpspKeHus"

43

CornpoTuBieHne
IIPOBOJIHUKA. Y I€JIbHOE
COIPOTHBIIEHUE
BELIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTopHnas pabota
"3aBUCUMOCTh
AIIEKTPUIECKOTO
COTIPOTHUBIICHUS
MIPOBOIHHKA OT €T0
JUTMHBI, IO
MOTEPEYHOr0 CEUCHUs U
Marepuaia"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTE CHJIBI TOKA
OT HaNPSOKEHUsI. 3aKOH
Owma 15 yyacTka IenH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

46

47

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBUCHMOCTH CUJIBI TOKA,
UYIIETO Yepe3
pe3ucTop, oT
COTIPOTUBIICHUS
pe3ucropa u
HANPSDKEHUS Ha
pesucrope”
[TocnenoBarensHOE U
napajuiebHOe
COCAUHCHUA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IIPOBOJIHUKOB

48

JlaGopaTtopHnas pabota
"ITpoBepka nmpasuiia
CJI0’KEHHUSI HANIPS)KEHUN
IIPU [10CJIEOBATEILHOM
COCIMHEHUH JIBYX
pe3uctopon”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaas8

49

JlaGopaTtopHnast pabora
"IIpoBepka mpaBumia s
CHUJIBI TOKA MPHU
napauieIbHOM
COCTMHEHUU
pe3uctopon"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemenne 3amau Ha
NIpUMEHEHNE 3aKOHA
OmMa 1t pa3IM4aHOTO
COeIMHEHHS
MIPOBOJHHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora u moutHOCTH
AIIEKTPHUYECKOTO TOKA.
3akoH [Ixxoyns-JleHua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

53

JlaGopaTtopHnast pabota
"Onpenenenne paboTh U
MOIIHOCTH
3JIEKTPUYECKOro TOKa"

DNEeKTpUYECKHE LN U
noTpeduTenu
3JIEKTPUYECKON SHEPTUU
B ObITy. KOpoTkoe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

3aMbIKaHHUC

54

IToaroroBka K
KOHTPOJILHOM padoTe 1o
TeMe "DIeKTpUYECKue
3apsabl. 3apsSKEHHbIE
Tena v ux
B3aUMOJICUCTBUSL.
[TocTrosiHHBIM
AJIEKTPUYECKUM TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

55

56

KonTtponpsHas pabora o
TeMe "DIeKTpUYECKue
3apsabl. 3apsKEHHbIE
Tena U ux
B3aMMOJICHCTBHSI.
ITocTossHHBIM
ANEKTPUIECKUIN TOK"

ITocTostHHBIE MAarHurThl,
HUX B3aHMMO/JICHCTBHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

57

Ypok-uccienoBanue
"N3y4yenue nonein
HOCTOSTHHBIX MAarHuToB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

59

MaruanTtHoe none.
MaruauTtHoe noie 3eMiIu
1 €T0 3HaYeHHuE I
JKHU3HH Ha 3eMiie

OmneiT OpcTena.
MaruauTtHoe noie
AJIEKTPUIECKOTO TOKA
MarsauTHOE T10J1e

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

KaTylIKu ¢ TOKOM

60

[Ipumenenue
AJIEKTPOMATrHUTOB B
texHuke. Jlaboparopuas
pabora "U3ydyenue
JIEUCTBUS MAarHUTHOT'O
OJIsl HA TIPOBOJIHUK C
TOKOM"

0.5

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

61

DIIEeKTPOABUTATEIb
MOCTOSTHHOTO TOKa.
Hcnonb3zoBanue
AIEKTPOABUTATENCH B
TEXHUYECKUX
YCTPOMCTBAX U HA
TPaHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyHnpoBanue u
U3y4eHue paboThl
aNeKTpoBuUraress'

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

62

63

Omneiter @apanes. 3akoH
ANEKTPOMATHUTHOMU
nHaykiuu. [IpaBuio
Jlenna
DIIEKTPOTreHepaTop.
Crioco6b! nosyueHust

3JIEKTPUYECKON IHEPTUN.

DJIEKTPOCTAaHIIMH Ha
BO300HOBIIIEMBIX
NCTOYHHUKAX 3HepI‘I/II/I



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

64

ITonroroBka K
KOHTPOJILHOHM paboTe 1o
TeMme "DNEKTPUUECKUe U
MarHuTHBIC ABJICHUS"

65

KonTtponpHas pabora o
Teme "DIeKTpUIecKue U
MarHuTHBbIE SIBJICHUS"

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

66

67

68

PeseprHblii ypok. Pabora
C TEKCTAMH 110 TEME
"TerutoBble ABIICHUA"

PesepBuelit ypok. Pabora
C TEKCTaMH 110 TEME
"ITocTostHHBII
ANEKTPUIECKUH TOK"

PesepBHblit ypok. Pabota

C TEKCTaMH I10 TEME
"MarguTtHble aBiaeHusd"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145

bubmuorexa [JOK
https://m.edsoo.ru/ff0accse

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



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

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoanneie  IpaxTuseckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypesI
MexaHu4deckoe

1 JIIBUKEHUE. 1
MarepuanbHas TO4Ka
CucreMa oTcuerTa.

5 OTHOCUTEIBLHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO https://m.edsoo.ru/ff0ad474
JIBHKCHUS
PaBHomMepHOE

3 HpHMOJ‘II/IEICfIHOG 1 bubmorexa LIOK

https://m.edsoo.ru/ff0ad19a
JIBUKEHUE
HepaBHomepHOE

4 IIPSAMOJIMHENHOE 1
nBkenue. CpenHss u
MTHOBEHHAsi CKOPOCTh

] IIpsimonuneliHoe . Bubsmorexa [IOK
PaBHOYCKOPCHHOE https://m.edsoo.ru/ff0ad8d4
JIBIOKEHUE. Y CKOpEHUE
CxopocTb
PSMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO 1

neuxenus. ['padux
CKOpOCTH



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

JlaboparopHas paboTa
"Onpenenenue
YCKOPEHUS Tella Pu

bubnunoreka LIOK

5
PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JBUKCHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

3 CBo0OoiHOE MajieHue Ted.

Onpbitel ["anuines
PaBHOMEpHOE nBUXKEHUE
1o OKpykHOCTH. [Tepnon
9 " qacfz::l obpa eHII:SI bubmmorexa [JOK
. PATHCTIA. https://m.edsoo.ru/ff0ae176
Jluneitnas u yriosas
CKOPOCTH

10 LlenTpocTpemuTenbHOE
YCKOpEHHUE

1 ITepsslit 3ak0oH HproTOHA. bubmuoreka [IOK
Bexkrop cuiibl https://m.edsoo.ru/ff0ae612
Bropoii 3akon Herorona.

12 PaBHopeiicTBytO1Ias brbmmorexa LTOK

g yrot https://m.edsoo.ru/ff0ae72a
cuia

13 Tperuii 3akoH HeroToHa. bubnmnoreka HOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
Pemenue 3anau Ha

14 MPUMEHEHNE 3aKOHOB bubmmorexa [JOK

p https://m.edsoo.ru/ff0aeb6c
Hsrotona

15 Cuina ynpyroctu. 3aKoH bubnuoteka [JOK
I'yka https://m.edsoo.ru/ff0aeca?

16 Pemenne 3amay nmo reme



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

«Cuita ynpyroctu»

JlaGopaTopHnas pabota

17 «Omnpenenenue bubmorexa LOK
https://m.edsoo.ru/ff0aee28
YKECTKOCTH TIPYKUHBDY
bu6nmoreka [IOK
18 Cuura penns https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo Teme bubmuorexa [IOK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabota
20 "Onpenenenue bubnunoreka LIOK
koa(durmenTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIb)KeHUA"
Pemenue 3agau no reme
21 "3akons!l HeroToHa. Crita bubnunoreka LIOK
ynpyroctu. Cuiia https://m.edsoo.ru/ffOafb8e
TpeHUs"
Cuta TSDKECTH U 3aKOH
99 BCEMHUPHOTO TATOTECHHUS. bubmmnoreka HOK
YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0af044
naJeHUs
VYpok-koHpepeHIus
"JIBUKEHUE TEN BOKPYT
23 IPaBUTALIOHHOTO
uentpa (CoyHeuHas
cuctema). ['amaktuku"
Pemenue 3agad mo teme
but6mmoreka [IOK
24 "Cuta TSKeCTH 1 3aKOH

BCEMHUPHOTO TATOTCHUS"

https://m.edsoo.ru/ff0af5f8



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

25

IIepBas kocmuueckas
ckopocTs. HeBecomocTs
U TIIEpErpy3Ku

bubnunoreka LIOK
https://m.edsoo.ru/ff0af33c

26

27

PaBHoBecue
MaTepUAIIbHON TOUKH.
AGcomoTHO TBEpAOE
Teno. PaBHOBecne
TBEPJIOTO TENA C
3aKPEIIEHHOI OChIO
BpaileHusi. MoMeHT
cuibl. LleHTp TsKecTH

PaBHOBecue
MaTepuanbHON TOYKH.
AOcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPAOIO Tea C
3aKPEIIEHHOI OChIO
BpaileHusi. MoMeHT
cuibl. LleHTp TsKecTH

bubnunorexa LIOK
https://m.edsoo.ru/ffOafe36

28

29

30

Pemienune 3agau o teme
"MowmenT cuibl. LlenTp
TsKeCTH"

IToaroroBka k
KOHTPOJILHOM paboTe 1o
Teme "MexaHHdecKoe
IBIDKEHUE.
Bsanmoneticteue Ten"

KonTpomnpHas pabora mo
Teme "MexaHnuecKoe

bubnmorexa LIOK
https://m.edsoo.ru/ffOb02b4

bubnunorexa LIOK
https://m.edsoo.ru/ffO0b0408

but6mmoreka [IOK
https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

IBIDKEHUE.
BzaumoneiictBue ten"

31

Nmnynsc Temna. Umirynse
CUJIBL. 3aKOH COXpPaHEHUs
UMITyJbCa. YIPYroe u

HEYyTpyroe
B3aUMOJICUCTBHE

bubnunoreka LIOK
https://m.edsoo.ru/ffOb07fa

32

33

34

Pemenne 3amag mo Teme
"3aKOH COXpaHEHUs
umnyisca'
VYpok-koH(pepeHus
"PeakTUBHOE NBMKEHUE B
IPUPOJIE U TEXHUKE"

Mexanunueckas pabota u
MOIIIHOCTb

bubnuoreka [{OK
https://m.edsoo.ru/ffO0b096¢c

bubnunoreka LIOK
https://m.edsoo.ru/ffOb0a84

35

Pabora cuiisl TSKECTH,
CHWJIBI YIIPYTOCTH U CHITBI
TPEeHHUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOb0db8

36

JlaGopaTtopHnast pabota
«Onpenenenue padoThI
CHUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKCHUN
TeJIa M0 TOPU30HTATILHOM
MIOBEPXHOCTH

37

CBs13b SHEPrUU U
pabortel. [lorennmanbHast
SHEPTHsI

38

Kunernueckas sueprus.

bubnunorexa LIOK
https://m.edsoo.ru/ffOb0c32



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

Teopema o
KUHETHUYECKON IHEPTUu

39

40

41

3aKOH COXpaHEHHUs
SHCPTHUU B MCXAaHUKC

JlaGopaTtopHnas pabota
«3y4enue 3aKoHa
COXpaHEHHSI SHEPTHI»

KonebarensHoe

JABHXXCHHUC U €TO
XApPaKTCPUCTHKH

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOb12fe

bubnunoreka LIOK
https://m.edsoo.ru/ffOb1858

42

3aryxaroiye KojaeoaHusl.
BriHyX1cHHBIE
kosebanus. Pezonanc

bubnunoreka LIOK
https://m.edsoo.ru/ffOb20f0

43

44

45

46

Maremarnueckuii u
MPY>KUHHBIA MasTHUKH

Ypok-uccnenoBasue
«3aBUCUMOCTb MIEPUOJA
KoJIe0aHuM OT )KECTKOCTH
HNPY>XAHBI ¥ MaCChI
rpy3a»

[IpeBparienue sHepruu
IPU MEXaHUYECKHUX
KOJIEOaHUIX

JlaGoparopHas paboTa
«OrmpeneneHue 4acToThl
U TepHroja KonebaHui
NPYKUHHOTO MasiTHUKa»

bubnmorexa LIOK
https://m.edsoo.ru/ffOb197a

but6mmorexa [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnast pabota

but6mmoreka [IOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

48

«IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa
KoJIeOaHu Tpy3a,
MOJIBEIICHHOTO K HUTH,
OT MaccChl rpy3a»

Mexanndeckue BOJIHEL.
CBolicTBa MEXaHHYSCKHUX
BOJIH. [IpogosibHBIE 1
MOTIePEYHbIE BOJHBI

https://m.edsoo.ru/ff0b197a

bubnunorexa LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypoxk-koHpepeHuus
"MexaHH4ecKHe BOJIHEI B
TBEPJIOM TEJIE.
CelicMudyeckue BOJHBI"

50

51

52

53

54

3ByK. Pacnipoctpanenue
U OTpaKEeHUE 3ByKa

Ypok-uccnenoBasue
"Habmronenue
3aBUCUMOCTHU BBICOTHI
3BYKa OT YacTOTHI"

I'poMKOCTb 3BYKa U
BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
VYpok-koHpepeHuus
"VnpTpasByk u
UHOPa3BYK B IpUpPOE U
TEXHHUKE"

ITonroroBka k
KOHTPOJILHOM paboTe 1o
TeMe "3aKoHbI

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

but6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

COXpaHEHHUS.
Mexanuueckue
KoJieOaHus U BOIHBI"

55

KonTtponbHas padora o
Teme "3aKOHEI
COXPaHCHHS.
Mexanndeckue

KoJIEOAHHS U BOJIHEI'

56

DIIeKTPOMarHuTHOE
noJe.
DNEeKTpOMarHUTHBIC
BOJIHBI

bubnunorexka LIOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBolicTBa
AJIEKTPOMATrHUTHBIX BOJIH
VYpok-koHpepeHuus
"xana
AIEKTPOMArHUTHBIX
BostH. Mcronn3oBanne
AJIEKTPOMATrHUTHBIX BOJTH
JUISL COTOBOM CBSI3U"

Ypok-uccnenoBasue
"N3y4yeHue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH
C IIOMOIIBLI0 MOOUIIBHOTO
tenedona"

Pemenue 3amau Ha
OTIpeJIeTICHUE YaCTOThI U
JUTAHBI
3JIEKTPOMAarHUTHON

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2fe6

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

BOJIHBI

61

DNeKTpOMarHuTHas
MpUpPOJia CBETA.
CxkopocTh cBeTa.
BomnnoBrie cBolicTBa
CBeTa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

HcTouHuKH cBeTA.
[IpssmonunenHoe
pacrpocTpaHEeHHE CBETA.
3armenus CoaHIa U
Jlynsl

bubnuoreka [{OK
https://m.edsoo.ru/ff0b3658

63

64

65

66

3aKOH OTpa)KeHHUsI CBETA.
3epkaina. Pemenue 3amau
Ha TIPUMEHEHHUE 3aKOHa
OTpaKeHHsI CBETa

HpeHOMHeHI/Ie CBCTa.
3akoH IMPECIOMJICHUA
CBCTa

ITonHoe BHyTpEeHHEE
OTPa)KEHUE CBETA.
Hcrnonb30BaHuE MOJHOIO
BHYTPEHHETO OTPaAKEHUS
B OIITHUYECKUX
CBETOBOJAX

JlaGoparopHas paboTa
"HccnenoBanue
3aBHCUMOCTH yTJa
MIPEJIOMIICHUS] CBETOBOTO
Jyda OT yIiIa HaJeHus Ha

bubmuoreka [{OK
https://m.edsoo.ru/ffOb38c4

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb3aea

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

rpa"uie "Bo3ayx-
crexino""

Ypok-koHpepeHuus
"Hcmonn30Banue
IIOJIHOT'O BHYTPEHHETO

67
OTPaKCHHUSI: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTuueckas bubmuoreka [IOK
CuJIa JINH3BI https://m.edsoo.ru/ffOb3f2c
69 [ToctpoeHnue bubnnoreka [JOK
M300pakKCHUH B JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabota
"Onpenenenue
70 (bOKpcf[{oro acCTOSIHUSA U brbmmorexa LIOK
Y vp https://m.edsoo.ru/ff0b4206
ONTUYECKOM CHUITBI
coOuparoren TMH3bI"
Ypok-KoH(pepeH s
71 "OpHTI/I‘leCE)I/I: JII/IL;BOBLIG bubmorexa LOK
B https://m.edsoo.ru/ffOcOa7e
npudopbI
79 I'ma3 kak onrudeckas bubmmoteka IIOK
cucreMa. 3peHne https://m.edsoo.ru/ff0b4684
VYpok-koHpepeHuus
73 "ledekTor 3penus. Kak
COXpaHUTh 3peHue"
Paznoxenue 6emnoro
bubnunorexa LIOK
74 cBeTa B CEKTp. OTBITHI

Hrerorona. Cinoxenue

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CIIEKTPAJIbHBIX 1IBETOB.
Hucnepcus cBera

75

JlaboparopHas pabota
"OnBITHI IO PA3IOKEHUIO
0esIoro cBeTa B CHEKTP U
BOCIIPHSATHIO [[BETA
MPEIMETOB MPHU UX
HaAOII0ICHUU Yepe3
1IBETOBbIE QUIBTPHI"

bubnunoreka LIOK
https://m.edsoo.ru/ffOcOe2a

76

YpOoK-IIpaKTUKyM
"BonHoBbIe CBOIMCTBA
CBeTa: IUCIIepCHs,
uHTepdepeHIus u
nudpakmms"

77

OneiTel Pezepdopaa u
IUTaHEeTapHast MOJIETh
aToma

bubmmoteka IIOK
https://m.edsoo.ru/ff0c12a8

78

79

80

81

[Tocrynats! bopa.
Mopaens aroma bopa

Hcnyckanue u
IIOTJIOLICHHUE CBETA
atomoM. KBaHTEI.
JInHelyaTeie CIIEKTPBI
YpOK-IIpaKTUKYM
"HaOroieHue criekTpoB
UCIyCKaHUs"

PagmoakTuBHOCTE U €€
BUJIBI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c144c

but6mmorexa [IOK
https://m.edsoo.ru/ff0c1550

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

CtpoeHue aTOMHOTO Bu6muotexa [JOK
82
anpa. HykinonHas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PaanoaktuBHBIE bubmuorexa [JOK
npeBpaieHus. M30tomnsl https://m.edsoo.ru/ffOclal4
Penrenue 3amad mo treMe:
84 "PanmnoakTuBHBIC bubmorexa LOK
8 " https://m.edsoo.ru/ff0c1b4a
MIpEBpaIICHHS
85 [lepuon momypacnana
Ypok-koHpepeHuus
86 "PagmoakTrBHBIC bubmuoreka [{OK
W3JIyYEHHUS B IPUPOJE, https://m.edsoo.ru/ff0c2126
MeIUIUHE, TEXHUKE"
SnepHble peakuu.
3aKOHBI COXpaHEHUs bubnuoreka [IOK
87
3apsA0BOTO U MAaCCOBOTO https://m.edsoo.ru/ffOclc58
quCen
DHeprus CBA3U aTOMHBIX
88 siep. CBsI3b MacChl U bubmorexa HOK
Aep- https://m.edsoo.ru/ffOcld7a
SHEPTUU
89 Pemenue 3amay mo Teme
"SI nepuble peakun"
Peaknnu cuaTe3a 1
90 JIeTICHUS SITED. bubnuoteka [JOK
Hcrounuku sHepruu https://m.edsoo.ru/ff0c1e88
Connua u 3B€37
Ypok-koHpepeHIus
91 "SI nepHast SHEpreTUKa.

JencTBus



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

paTuOaKTUBHBIX
U3ITy4YEHUI Ha KUBbIE
OpraHu3MbI"

92

93

94

95

ITonroroska k
KOHTPOJILHOM padoTe 1o
TeMe
"DeKTpOMarHuTHOE
noJe.
DNEeKTPOMarHUTHbHIE
BoJIHBL. KBaHTOBBIE
siBICHUS"

KonTponbnas pabota no
TeMe
"DJIeKTPOMarHuTHOE
noJie.
DIIeKTpOMarHUTHBIE
BOJIHBI. KBaHTOBEIE
sBICHUS"

IToBTOpEHUE,
00001IeHHE.
JlaGopaTopHbie pabOThI
o Kypcy
"B3zanMonaencTeue Tea"
IToBTOpEHue,
0000mmenue. Pemmenune
pacYeTHBIX U
Ka4eCTBEHHBIX 3a7a4 110
teMe "TemnoBsie
npoiecch”

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

bubnmorexa LIOK
https://m.edsoo.ru/ff0c245a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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IToBTOpEHME,
000011teHne. Pentenne
PacYeTHBIX U
KaueCTBEHHBIX 3aJ1a4 110
teme "KIIJ[ TenioBeIx
nBuraresuei”

[ToBTOpEHME,
000011IeHne. Pentenne
pacueTHBIX U
KauyeCTBEHHBIX 33/1a4 10
teme "KIIJ]
AIEKTPOYCTaHOBOK"

[ToBTOpEHHE,
00o011IEHHE.
JlaGopaTopHble paboThI
1o kypcy "CBeToBble
SBJICHUS"

IToBTOpEHUE,
00o0mienue. Pabora ¢
TEKCTaMHU IO TEME
"3aKOHBI COXpaHEHUs B
MeXaHuke"

IToBTOpEHue,
0000menue. Pabora ¢
TEKCTaMH 110 TEME
"Kosiebanus 1 BOJTHBL"

IToBTOpEHwue,
00o0menne. Padora ¢
TCKCTAaMHU I10 TECMC

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0c2b30

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2c52

bubnmorexa LIOK
https://m.edsoo.ru/ffOc2d6a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2e82

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

"CseroBble gBiaeHud"

[ToBTOpEHME,
0000mmenue. Pabora ¢
102 TEKCTaMH 110 TEME
"KBanToBas u simepHas
¢duzuka"

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

27







YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA
» ®usuka, 7 knacc/ [epoikud .M., UBanoB A.U., AkuimonepHoe o61miectBo «M3narenbcTBo
«IIpocsemenne»
» dusuka, 8 knacc/ [lepeimkud A.B., O01IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPOD®A»; AktinonepHoe oomectBo «M3narenscTtBo «IIpocBemenne»
» dusuka, 9 knacc/ [lepeimkun A.B., I'yrauk E.M., O061iecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmiectBo «M3aarenscTBo «lIpocserienne»
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
e ®usuka. Tectrl. 7 kiacc (aBTopbl: H. K. Xannanos, T. A. XaHHaHOBA).
o dusuka. CaMoCTOSITENIbHBIE U KOHTPOJIbHBIEC pa0boThl. 7 Kiacc (aBTopel: A. E. Mapon, E. A.Mapon). —M.:/Ip ®usuka.
e Jlunmaktuueckue matepuaisl. 7 kiacc (aBtopol: A. E. Mapon, E. A.Mapon). — M.: Jlpoda, 2018 4 dusuxka.

e Jlmarnoctuueckue pabotsl. 7 kiacc (aBropsl: B. B.Illaxmartosa, O. P. Illedep). — M.: JIpoda. ®usuka.



e (COopHuK BOIpocoB U 3a1a4. 7 kinace (aBropel: A. E. Mapos, E. A. Mapon, C. B. [Tozon’
o ®dwusmka. 8 kiacc. Meroanueckoe mocodue k y4. [leprimkuna. - ®unonosuya H.B.

o ®dusuka. 8 kinacc. Meroaudeckoe nocodue - [Typrrmera H.C., Baxxeerckas H.E.

e ®dusuka. 9 knacc. Meroandeckoe nocodue k yu. [lepormkuna. - ®unonosuu H.B.

e (COopHnuk 3aaa4 no ¢usuke. 7-9 k. / CocraButens B. W. Jlykamuxk. - 7-e uza. - M.

o [Ipocsemienue, 2019r. Coopuuk 3anau no gusuke. 7-9 xi. / Coct. A.B. [1é€ppimkun, A.B.- M.:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6mmoreka IJOK

https://m.edsoo.r



https://m.edsoo.r/
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