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1. IOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma no yueObHomy mnpeamery «®dusuka» (0a30Bblii ypOBEHb) Ha YPOBHE
OCHOBHOTO 001ero oopasoBanusi cocrapieHa Ha ocHoBe PI'OC OO0, ®OIT OO0, ¢ yuérom
Konnenmnuu npenonaBanus ydeOHoro mpeamera «@Dusuka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®denepanuu, B coorBeTcTBUU ¢ DenepaibHONW paboueld MpOrpaMMON OCHOBHOTO
obmero o6pa3oBanus Mo yueoHomy npeamery «Dusuka» (6a30BbI ypPOBEHB), C YUECTOM paboUeii
POrpaMMbl BOCITUTAHUSI.

OBHIASA XPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «®U3UKA»

Copneprxanuie mporpamMmbl o (U3MKE HampaBiIeHO HA (OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaroIIUXCS W OPraHM3alUI0 W3y4eHHUs (U3MKU Ha JEATEIIbHOCTHOW OCHOBE. B
nporpaMMe 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTHM Y4E€OHOTO TMpeaAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO K mIaHHpPYyEeMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3ysbTaTaM
o0ydeHus, a TaK)Ke MEXKIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[IporpamMmma mo ¢u3uKe ycTaHABIMBAeT pacHpelielieHHe y4yeOHOro marepuana Mo Trojam
oOyuenus (o Kjaccam), mpepIaraeT NPUMEPHYIO TIOCIENOBATEIbHOCTh HW3YYECHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHSI MPEAMETHOIO COJEPKAHUSA U y4ETE BO3PACTHBIX OCOOCHHOCTEHN
o0ydJarouuxcs.

OusmKa SBISAETCS CUCTEMOOOPA3YIONIMM JJIsl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAaT B OCHOBE IPOIECCOB M SIBJICHUH, M3YYa€MBIX XUMHEH,
Ouonorueii, acTpoHOMUEeH U (Qu3nuyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, MNPEAOCTaBIseT HaumOojee sCHble 00pa3lbl MPUMEHEHHS HAy4yHOrO0 MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa w3 MIaBHBIX 3a7ay (U3MYECKOro oOpa3oBaHMs B CTPYKType oOmiero oOpa3oBaHus
COCTOMT B (POPMHPOBAHUU €CTECTBEHHO-HAYYHONM TpPaMOTHOCTM U UHTEpeca K HaykKe Yy
o0ydJaronuxcs.

W3yuenne ¢usuku Ha 0a30BOM ypOBHE MpeArojaraeT OBJAJEHHE CIEAYIOUUMHU
KOMIIETEHTHOCTSIMU, XapaKTEpU3YIOIIUMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTb:

® HAYYHO OOBSICHSTH SIBJICHHUS;

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEI0BaHMS;

® UHTEPNPETUPOBATh JIaHHBIE M MCIIOJIb30BaTh HAy4yHbIE JI0KA3aTeJbCTBA IS TOIYYECHHUS
BBIBOJIOB.

HOEJIN U3YYEHHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Ilenn wu3ydeHuss (QU3UKM Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs OIpENENEeHbl B
Konuenmuu npenoxaBanusi ydeOHoro mnpenmera «®dusuka» B 00pa30BaTENIbHBIX OpPTraHU3AIMIX
Poccuiickoit  ®enepanuu, peaqu3yONIAX OCHOBHBIE 0O0Ie00pa3oBaTelIbHbIE TPOTPAMMBI,
yTBepxkI€HHONW pemennemM Komternm MunncrepctBa npocsemenus Poccuiickonn ®Penepannu
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK48H).

Henu n3yvyenus pu3nku:

e IpHOOpETEeHNE MHTEpeca U CTPEMIIEHHUsI OOydYaroIMXCsl K HaydHOMY M3YYEHHUIO MPHUPOJIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



epa3BUTHE TNPEICTABICHUH O HAaydyHOM METO/A€ TMO3HaHUS U  (popMmHUpoBaHUE
MCCJIE0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIHMM SIBJICHUSIM;

¢ hopMupOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjibTara H3yYCHHsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (hopMupoBaHKE MPEACTABICHUIN 0 posii (GU3UKH AT Pa3BUTHUA IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIA;

®pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM C (M3HMKOH, MOArOTOBKA K JalbHEHIIeMy OOy4YeHHI0O B 3TOM
HaIpaBJICHUU.

JlocTikeHue 3THX IeJIei mporpamMMsl 1o (pU3MKe Ha yPOBHE OCHOBHOTO 001IET0 00pa3oBaHus
o0ecreunBaeTcs pelieHueM CIeAYoIuX 3a1ay:

® IpHOOpETeHNE 3HAHUKA O TUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

® IPHOOpPETEHNE YMEHHUI OMUCHIBATh M OOBACHATH (PU3NUECKUE SBICHUS C UCIOJIH30BAHUEM
MOJTYYECHHBIX 3HAHUI;

® OCBOCGHHE METOJOB pEIICHUsS MPOCTEHIINX pacYETHBIX 3aJady C HUCIOJIb30BAHUEM
duznyecKkux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7ay;

e pa3BUTHE yMEHUN HAOIIOJaTh NMPUPOIHBIC SIBICHUS W BBHINOIHITH OMBITHI, JJA0OPATOPHBIE
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCTIOJIb30BAHUEM H3MEPUTEIHHBIX PUOOPOB;

e 0oCBOCHHE NPUEMOB paboThl ¢ wuHpopManueil (pu3nYeckoro cojaepiKaHus, BKIOYAsT
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHUAX (U3MKH, aHaIN3 U KPUTHUYECKOE OlLEHUBaHUE
nHpopmanuu;

®3HAKOMCTBO €O cdepamu Npo(heCCUOHATBLHOW NEATEIBbHOCTH, CBA3aHHBIMHU C (DU3UKOW, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUSIX (DU3MUECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha wusyuyenme ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHs
otBojuTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZleNi0), B 8 kiacce — 68 "acoB (2 yaca B
Hezeno), B 9 knacce — 102 yaca (3 yaca B Heeno).



2. COAEP)KAHME YYEBHOI'O ITIPEJIMETA
7 KJIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUpPa.

®usnka — Hayka o mpupone. SIBieHus npuponpl. PuznyecKkue SABICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuWHBL. 3mepenuwe ¢usmueckux BennyuH. Dusmueckue MpHOOPHI.
ITorpemHocTs M3MepeHuid. MexayHapoiHas cCUcTeEMa €IUHHII.

Kak ¢usuka u 1pyrue ectecTBeHHbIC HAYKU U3Y4aloT MPpUPOoay. EcTecTBEeHHOHAYYHBINH METO]
NO3HaHUs: HaOIO/IeHUE, TOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABIKEHHE T'HIIOTE3, SKCIIEPUMEHT I10
NpOBEpKE TUIOTE3, OObsCHEHHEe HabmomaeMoro siBaeHusa. Onucanue (U3MYECKUX SBICHUH C
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. Ousnueckue OpuOOpbHl U MpoLEAypa MNPSAMBIX HM3MEPEHHUH AHAJIOrOBBIM M ILU(PPOBBIM
puoOpoOM.

Jlabopamopnwsie padbomot u onvimol.

Onpenenenne HeHsbl JeNIeHUs MIKaIbl UK3MEPUTEIBLHOrO Iprodopa.
N3mepenue paccTossHUN.
W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.

P wnNE

Omnpenenenre pa3smMepoB MaJIbIX TEl.

5. U3mepenune Ttemmeparypsl IpH TOMOIIM JKUIAKOCTHOIO TEpMOMETpa U JaTyuKa
TEMIEPATYPHI.

6. [IpoBeneHue wuccieoBaHUs IO TPOBEPKE THUIOTE3bl: JAJBbHOCTh MOJETA IIApHUKAa,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbIIIe, YeM 0O0JIbIlIe BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEJCHHUA O CTPOCHHMH BELECTBA.

CrpoeHnue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbIThI, JOKA3bIBAOIINE JUCKPETHOE
CTpPOEHHE BEILECTBA.

JIBukenune wyactuil BemiecTBa. CBA3b CKOPOCTH JIBUJKEHUS YacTUIl C TEMIIEpaTypou.
BbpoyHoBckoe nBmwxkenue, auddy3us. BzaumomeicTBHE UACTHUIl BEIIECTBA: NPUTSHDKCHHE W
OTTaJIKUBAHUE.

ArperaTHple  COCTOSIHMSI ~ BEILECTBA: CTPOEHHME Tra30B, JKUAKOCTEH U TBEPIBIX
(KpUCTaIIMYecKuX) Tel. B3anmMocBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHhIX COCTOSIHHMA BOJIBI.

Hemoncmpayuu.

1. HabmoneHne OpOyHOBCKOTO JBH)KEHUSI.

2. Hab6monenue nuddysum.

3. HabGmionenue sBieHUl, OOBACHSIONUXCS TPUTSHKEHUEM WIH OTTAJIKUBAHUEM YaCTHII
BEIIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. Onenka nuaMeTpa aToMa METOJIOM PsIOB (C UCToJIb30BaHUEM (hoTorpadmii).

2. OmbITHI O HAOTIOJEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.



Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanunueckoe ABuxkeHue. PaBHoMepHOe U HepaBHOMepHOeE aBMxkeHue. Ckopoctb. Cpennsis
CKOPOCTb MPU HEPABHOMEPHOM JIBH>KCHHH. Pacuér myTu u BpeMeHU JABUKECHUS.

SBnenue nHepuMH. 3aKOH HHEpUMHU. B3aumoseiicTBre Ten Kak IpUuuHa U3MEHEHHSI CKOPOCTHU
JIBWKEHUs Ten. Macca kak Mepa mHepTHOCcTH Tena. IlnotHocte BemiecTBa. CBA3h IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIeCTBa.

Cuna Kak XapakTepucThKa BzauMozencTus tes. Cuia ynpyroct u 3akoH ['yka. 3sMepenue
CUJIBbI C NTOMOILBIO AUHAMOMETpA. SIBJIIEHHE TATOTEHUs U cuia TshkecTH. Cuila TSKECTH Ha JPYTruX
maHetax. Bec Ttema. Heecomoctb. CriokeHUE CHJI, HANpaBICHHBIX 110 OJHOW MPSIMOM.
PaBnoaeiictByromas cui. Cuna tpenus. TpeHue CKOJbKEHUS U TpeHHue NMokosi. TpeHue B mpupoje
U TEXHHKE.

Hemoncmpayuu.

HabmoieHne MexaHu4ecKoro IBHKEHUS Tela.

N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
Habntoienue siBJeHUS] HHEPIIHH.

Habmtoienne n3MeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHME Macc 10 B3aUMOJACHCTBUIO TEIl.

o s whE

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON PSIMOM.

Jlabopamopnwsie padbomot u onvimol.

1. Onpenenenne CKOpPOCTH PaBHOMEPHOTO JIBWKEHHMS (IIapUKa B JKUAKOCTH, MOJENH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpeneneHue CpeaHEl CKOPOCTH CKONBXKEHHs OpycKka WM IIapuKka MO0 HaKIOHHOU
MJIOCKOCTH.

3. Ormpenenenue MIOTHOCTH TBEPAOTO Tela.

4. OnpIThl, [EMOHCTPUPYIOUIHNE 3aBUCUMOCTh pacTsHKEHHUS (IedopManuu) MPYKUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHHS CKOJBXKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHBIIIEHUSI U yBeNWYeHHs JaBieHus. JlaBneHue rasza. 3aBUCHMOCTh
naBJieHus ra3za oT o0béma, TeMreparypsl. [lepegaua naBrieHus TBEPABIMU TellaMU, KUIKOCTSIMH U
razamu. 3akoH [lackans. [lHeBMaTMyeckue MallMHBIL. 3aBUCHUMOCTb JIaBJIEHUS JKUJIKOCTU OT
riyounsl. ['uapocratnyeckuit napagokc. Coobmaromuecs cocyasl. [ napaBnnyeckue MEXaHU3MBbI.

Atmocdepa 3eman U atMmocdepHoe AaBieHHe. I[IpUUYMHBI CyIIECTBOBAHUS BO3AYLIHOU
o6onoukn 3emiu. OmbiT Toppuuemu. U3mepenue armochepHOro AaBieHHUS. 3aBHUCHMOCTD
aTMoc(epHOro aBieHusl OT BBICOTHI HaJl ypoBHEM Mopsi. [Iprbops! a1 u3mepeHus arMocpepHoro
JTaBJICHMUSL.

JleticTBHe KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJO. BrITamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHMOCTD JaBJIEHUs ra3a OT TEMIEPATYPHI.

[lepenaua naBneHUs KUJKOCTHIO U Ta30M.
Coobmarommuecst CoCybl.
I'mppaBnnueckwii npecc.

o s wnNh e

[IposiBnenue necTBus aTMOCHEPHOTO JTABICHHUS.



6. 3aBUCHMMOCTH BBITAJIKMBAIOLICH CHUJIBI OT 00BEMA MOTPYKEHHOW YacTH Tella M TIOTHOCTH
JKUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CUJIbI BECY BBITECHEHHOM KUIAKOCTH.

8. YcnoBue miaBaHus TeN: TUIABAaHHE WM MOTPY)KEHUE TENl B 3aBUCHMOCTU OT COOTHOIICHUS
IUIOTHOCTEH TeJIa U )KUJKOCTH.

Jlabopamopnwvie pabomot u onvimeol.

1. MccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT 0ObEMa MOTPYXEHHOW B KHUIKOCTb
4acTH TeJna.

2. OmnpenerneHne BbITAIKMBAIOLIECH CUITBI, NEMCTBYIOIIEH HA TEJIO, HOTPYKEHHOE B )KUAKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKHUBAOIIEH CHIIBI, IEHCTBYIONIEH HA TENO B )KUIKOCTH, OT
MAaccChl Tela.

4. OnbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha TEJIO
B )KHJIKOCTH, OT 00BbEMA MOTpyKEHHON B )KUKOCTh YaCTH T€Ja U OT INIOTHOCTH JKUAKOCTH.

5. KoHcTpynpoBaHue apeomerpa WM KOHCTPYMpPOBAHHE JIOAKM M OIpeeieHue e€
Ipy30I0AbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MEXaHU3MBIL: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBecHs pblyara.
[TpumeHeHue paBuiia paBHOBECHUS pblyara K 0J10Ky. «3o0si0Toe npasuiio» Mmexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunyeckas sHeprusi. Kunernueckas u nmoTeHIuanbHas sHeprus. [IpeBpamienue ogHOro
BHJIa MEXaHUYECKOW YHEPIUH B IPYroi. 3aKOH COXPAHEHMsI SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnusie pabomot u onvimeol.

1. Onpenenenne paboThl CWJIBI TPEHHs TPU PAaBHOMEPHOM JIBJKEHUU Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. WccnenoBanue ycioBUi paBHOBECHS phluara.

3. Namepenue KII/] HaKIIOHHOM TIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUs MEXaHUYECKON DHEPTUH.

8 KUIACC

Pa3nen 6. TensioBbie siBJIEHUA.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUM CTPOEHHMs BellecTBa. Macca u
pa3mepbl  aTOMOB W MoJieKyd. OmbIThl, TOATBEPKIAIOIMINE  OCHOBHBIC  TOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, XKUIKOTO M Ta3000pa3HOTO COCTOSHHWE BemecTBa. Kpucrammudyeckue u
amopdusie Tena. OOBICHEHHE CBONCTB ra3oB, KHIKOCTEH M TBEPIBIX TET HA OCHOBE IMOJIOKECHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopun. (CMauuMBaHWE W KalWUISAPHbIE SBJICHHUS. TeraoBoe
pacUIMpeHre U CKaTue.

Temmneparypa. CBs3b TeMIlepaTypbl €O CKOPOCTBIO TEIUIOBOI'O JIBMXKEHMSI YacTHII.
Buytpennss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPruu: Terionepeaada u COBEpIICHUE
paboTsl. Busl Terionepenaun: TEIUIONPOBOAHOCTh, KOHBEKITHUS, U3TyUYEHUE.

KonnuecTBo TeIIOTEL. YAEHbHAs TEIIOEMKOCTh BellecTBa. TemIoOOOMEH M TEIIOBOE
paBHOBecHue. YpaBHEHHE TEIUIoBoro Oananca. [lmaBieHne W OTBepAeBaHUE KPHUCTATUYECKUX
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BEIIECTB. YenbHas TeruioTa 1aBineHus. I[lapooOpa3oBanme u KoHnaeHcauus. Vcmapenwue.
Kunenve. VYnenbHas Temiuora mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPAaTyphl KHUIIEHUS OT
aTMoc(hepHOTro JaBJICHHS.

BnaxnocTs Bo3ayxa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAaHMSL.

[Tpuntumner padoTsl TeroBeix aeurateneit KI1/ TeroBoro nurarens. TemnoBele ABUTATEIN
Y 3aIlIATa OKPYKAIOIICH CPEIbI.

3aK0H COXpaHEHUs U IIPEBPAILICHUS SHEPTHUHU B TEIUIOBBIX MPOIeccaXx.

Hemoncmpayuu.
Habmonenne 6poyHOBCKOTO JIBHIKEHUSI.
Ha6monenue nuddysum.
HaGmoienue SBICHUI CMAYMBAHMS U KAMMJUTSIPHBIX SBJICHUM.
HaGiroieHre TemioBoro pacimpeHus Ted.
N3menenune naBieHus ra3a mpu K3MEHEHHH 00bEMa M HArpEBaHUM WJTH OXJIAXKICHHH.
[IpaBuiia u3MepeHus TeMIeparypsbl.
Buapl Teronepenaun.
Oxtaxk/IeHre Mpu COBEPIICHUU PaOOTHI.

© oo N bk owdPE

Harpeanue npu coBepiieHHH padOThl BHEUTHUMH CUJTIAMH.

[EEN
©

CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

[EEN
=

HaOmronenune xumeuus.

[EEN
N

Halmronenre mocTostHCTBA TEMIIEPATYPHI MTPH TUTABICHHUH.

13. Moieny TEeIOBbIX IBUTATENEH.

Jlabopamopnusie pabomot u onvimel.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WM caxapa.

OnBITHI 10 HAOJIOICHHUIO TETIOBOTO PACIIUPESHHMSI TA30B, )KUIKOCTEH U TBEPIBIX TEI.

AwbhpE

Ompenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

5. OnpIThI, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTbh JABJIEHHMS BO3JyXa OT €ro oObéMa H
HarpeBaHUs WM OXJIAXKICHHS.

6. IlpoBepka THUMOTE3bl JIMHEHMHOM 3aBUCUMOCTM JJIMHBI CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaOmioieHne W3MEHEHHsT BHYTPEHHEW SHEpruM Teja B pe3yibTare TeIulonepenaud U
pabOoThI BHELIHUX CHJL.

8. HccnenoBaHue siBIeHUS TeMI000MeHa ITPU CMEIIMBAHUM XOJIOAHOM U Tropsyei BOJbI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, TIOJIYYEHHOTO BOAOH MPHU TEIJIOOOMEHE ¢ HarpeThIM
METAITNYECKUM LIUIUHIPOM.

10. Ornpenenenne yaelnbHON TEIMIIOEMKOCTH BELIECTBA.

11. Uccnenosanue mponecca ucnapeHus.

12. OmnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.
13. Omnpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Ten. J[Ba poja 3JIeKTpUUYECKUX 3apsAaoB. B3auMonelcTBue 3apsKEHHBIX TEIl.
3akoH Ky.]'IOHa (3aBI/ICI/IMOCTI) CHIJIBI BSaHMOHeﬁCTBHﬂ 3apsAKCHHBIX TEJI OT BCJIMYHHBI 3apsaa0B U
pPaccTOSTHUS MEX]Ty TEJIaMH).



Onextpuueckoe mnojne. Hampsok€HHOCTH 3nexkTpuueckoro mnoss. IlpuHuun cyneprnozunun
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIEMEHTApHBIN AiekTpruueckuit 3apsan. CTpoeHue aroma.
[IpoBOIHUKY U AUDIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYIIECTBOBAaHUS JJIEKTPUUECKOro Toka. McTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS SIEKTPUUECKOT0 TOKa (TEIIOBOE, XHMHUYECKOE, MAarHuTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuyeckass 1enb. Cuna Toka. OnekTpudeckoe HampspkeHue.  ConpoTUBIICHHE
IIPOBOJIHUKA. YJIEJIbHOE CONPOTHUBIICHME BemecTBa. 3akoH Oma i ydacTka Lenw.
[TocnenoBarenbHOE U MapauieIbHOE COSAMHEHUE TIPOBOHUKOB.

PabGoTta u MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jxoyns—JIeHna. DiekTpuieckue 1uenu u
MOTPEOUTENN SIEKTPUUECKOM 3HepTrun B ObITYy. KOpoTKOE 3aMbIKaHHE.

[TocrosiHHbIE MarHuThl. B3auMoAencTBUE TMOCTOSHHBIX MAarHMTOB. MarHuTHoOe MoOJIe.
MarnuTtHoe noje 3eMJId U €ro 3Ha4eHHe JUIs KM3HM Ha 3emuie. OnbIT Dpcerena. MarHutHoe mosie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 3IeKTpOMAarHuToB B TeXHUKE. [IeficTBUEe MarHUTHOrO IMOJIs HA
MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTATEIb TIOCTOSIHHOTO TOKA. Vcronb30BaHue 31€KTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes.  SIBneHue  3I€KTpOMarHUTHOM — uHAykuuu. [lpaBuno  Jlenna.
OnekrporeHepatop. CrmocoObl TMONYYCHHS OSJIEKTPUYCCKOH JSHEPruu. JIEKTPOCTAHIIMA HA
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poJia aEeKTpUYECKUX 3apsSA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMA.

DIIEKTpOCTaTUYECKAs UHTYKLIUS.

3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MogenupoBaHue CUIOBBIX JTUHHUH 3JIEKTPUUECKOTO OIS,

N cToyHNKM TOCTOSIHHOTO TOKA.

©ooN O WDE

JlercTBUSA 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKHUI TOK B )KUJIKOCTH.

I"a3z0BbIii pa3psa.

N3Mmepenne cuiibl TOKa aMIIEPMETPOM.

N3Mepenne 3JIeKTpUYECKOro HAIIPSYKEHHUS! BOJIBTMETPOM.

N e o
O E o

Peocrar n Mara3uH cCONpOTHUBIICHUM.

[EEN
o

BzaumoaericTBre MOCTOIHHBIX MATHUTOB.

[EN
S

MO)IeJ'II/IPOBaHI/Ie HEBO3MOXXHOCTHU pa3aACICHUA ITOJIOCOB MarHura.

[EN
~

MO)]eJ'II/IPOBaHI/Ie MarHUTHBIX ITOJIEH TTOCTOSHHBIX MAarHUTOB.

-
o

OmneiT DpcTena.

MarsuTHoe 1nosie Toka. JJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO OJISE HA IPOBOIHUK C TOKOM.
ONEeKTpOABUTATENb OCTOSIHHOTO TOKA.

N NN
N o ©

UccnenoBanue sBIeHUS 3JIEKTPOMATHUTHON UHIYKIIVH.

N
w

Onsitel Dapanes.

()
s

3aBHCHMOCTD HaIrpaBJICHHUA HHAYKIIHOHHOI'O TOKa OT YCJIOBI/Iﬁ €0 BOBHUMKHOBCHUNA.



25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie pabomsl u onvimol.

OnBITH O HAOTIOEHUIO SJIEKTPU3AIUU Tl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue qeiCTBUS 3JIEKTPHUUECKOTO MOJIS HA MPOBOIHUKU U AUDICKTPUKH.
COopka u mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHue CUIIbI TOKA.

H3mepeHue u peryiupoBaHue HallpsHKEHUS.

s wn e

6. HccnenoBaHue 3aBUCUMOCTU CHUJIBI TOKA, MIIYILIETO Y€pe3 PEe3UCTOP, OT COMPOTUBIICHHS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO COITPOTUBIIEHUS IPOBOJAHUKA
OT €r0 JUIMHBI, IUIOIIA/IX [TONIEPEYHOI0 CEYEHUS U MaTepHuaa.

8. IlpoBepka mpaBuiIa CIOKEHHs HANpPSHKEHUH MPU MOCIEAOBATEIFHOM COSIMHEHHH JIBYX
PE3UCTOPOB.

9. [Ilpoepka mpaBuia JUisl CUIIBI TOKA MPU MapauIeTbHOM COSIMHEHUHU PE3UCTOPOB.

10. Ompenenenue pabOThI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTop.

11. OmnpeneneHue MOIIHOCTH 3JIEKTPUIECKOTO TOKA, BBIACIIAEMOIl Ha PE3UCTOPE.

12. HWccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, WIYIIETO Yepe3 JaMIIOUKY, OT HalpsOKEHHs Ha

HEH.

13. Omnpenenenne KII1/l narpeBares.

14. HCCHGI{OB&HI/IG MAarHuTHOIO B3aHMOHeﬁCTBHﬂ IIOCTOAHHBIX MAarHuToOB.

15. M3yueHne MAarHuTHOrO TOJs TOCTOSHHBIX MAarHUTOB IPU HX OOBEAUHEHUM U
paszeneHuu.

16. HccnenoBaHue neiCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOILUE 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBHS KaTyUIKH C TOKOM U
MarHuTa OT CHJIBI TOKA W HAIPABJICHUS TOKA B KaTYIIKE.

18. HM3yueHwue AeiicTBUS MATHUTHOTO TTOJISI HA TPOBOJIHUK C TOKOM.

19. KoncTpyupoBaHHe U H3y4eHHE paOOTHI DJIEKTPOIBUTATEIS.

20. Uzmepenune KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl O HCCIEOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOM MHIYKLMHU: MCCIEJOBAHUE
U3MEHEHM 3HAUeHUs M HapaBJIeHUs MHIYKIIMOHHOTO TOKA.
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Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBukeHHe. MarepuanbHasg Touka. Cucrema orcué€ra. OTHOCHUTENBHOCTH
MEXaHUYECKOro  ABWXKEHUA. PaBHOMepHOEe IpsMOIMHENHOEe JBHKEeHHE. HepaBHOMepHOE
npsMOJIMHEHOEe JBrKeHne. CpenHsis W MIHOBEHHas CKOPOCTh Tela IpHU HEPaBHOMEPHOM
JIBUOKEHUU.

VYckopenue. PaBHoyckopeHHOE mpsiMoiimHelHoe aBmxkeHue. CBoOomnoe mazeHue. OTBITHI
lanunes.

PaBHOMepHOE nBIKEHHE TIO OKpYXXHOCTH. Ilepmom m wactora oOpamienus. JluHeiHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hbrorona. Bropoit 3akoH Hserorona. Tperuit 3axkon Herotona. IlpuHiuun
CYNEPIIO3ULIUU CHUIL.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TpEHHsI CKOJIBKEHUS, CUla TPEHUs MOKOS,
JIpYTrue BUIbI TPEHMUSL.

Cuna TsDKECTH M 3aKOH BCEMUPHOTI'O TATOTEHUS. Y CKOPEHHE CBOOOIHOTrO MajeHus. JBukenue
wianet Bokpyr Comnnua. [lepBas kocmuueckast ckopocTs. HeBecoMOCTh U eperpysKu.

PaBHOBecue MarepuanbHOM Touku. AOCOIIOTHO TBEpHOE Teso. PaBHOBecue TBEPAOro Tena ¢
3aKpEIIEHHON OChIO BpauleHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenune wummynbca. VMiynbc cuibl. 3aKOH COXPaHEHUS HMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Mexanunueckass pabota M MoIIHOCTb. PabGora cun Tsxectu, ynpyroctd, TpeHus. CBs3b
3Heprun u pabotrhl. lloTeHuManbHas SHEPrusi Tena, MOAHATOTO HAJ MOBEPXHOCTHIO 3EMIIH.
IloTrenumanpHas 3Heprust Ckarou NnpyxuHbl. Kunetudeckas sHeprus. Teopema 0 KMHETHYECKOHN
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HabGuroneHne MexaHu4ecKoro JBM)KEHUS Tela OTHOCUTENIBHO Pa3HbIX TNl OTCUETA.

2. CpaBHeHUe IyTel U TPACKTOPHM JBUXKEHUS OJJHOTO M TOT'O K€ Tela OTHOCUTEIbHO Pa3HbIX
TeJ OTCYETA.

3. M3mepeHue cKOpOCTH U YCKOPEHMSI TPSIMOJIMHEHHOT O IBUKEHHUS.

4. UccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOT'O IBH)KEHUS.

5. HaOmroenne qBMKEHUS Teja M0 OKPY>KHOCTH.

6. HaOmroneHne MexXaHWYECKUX SIBICHUH, MPOUCXOIAMIMX B cucTeMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHMs TeJla OT MacChl TeJla M JICHCTBYIOIIEN Ha HErO CUJIbI.

8. HalmosieHne paBeHCTBa CUJI IPU B3aMMOAEHCTBUM TeJl.

9. M3meHeHue Beca Tejla IPU YCKOPEHHOM JIBUKECHUU.

10. [Tepenaya uMnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [TpeoOpa3zoBanus SHEPTUH PU B3aUMOAECHCTBUHU TEJl.

12. CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOJAEHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJEHCTBHH.

14. Habmronenne peakTHBHOTO JBUKEHHUS.

15. CoxpaHeHue MEXaHUYEeCKOM 3HEPTUH MPH CBOOOIHOM Ha/IeHUH.

16. CoxpaHeHne MEXaHUYECKOW DJHEPrMM IpU [BWKEHUM Tela IMOJA JCHCTBHEM
HPY>KUHBIL.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpynpoBaHue TpakTa AJs pa3roHa U AajJbHEHUIIEro paBHOMEPHOTO JIBUKEHHUS LIapuKa
HNIn TCJICKKU.

2. OmpeneneHne CpeaHEH CKOPOCTH CKONBXEHWS Opycka WM JBW)KCHHUS NIapuka IO
HAaKJIOHHOM INIOCKOCTH.

3. OnpeneneHre yCKOpPEHHs Tela TPH PAaBHOYCKOPEHHOM JIBWKCHHWH TI0 HAKJIOHHOW
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBHXEHHU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TUMOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JBMKEHHMU 0€3 HadalbHON CKOpOCTH
IMIYyTU OTHOCATCA KaK psan HEYETHBIX YUCCI, TO COOTBCTCTBYIOIIHUEC IMMPOMECKYTKH BPEMCHU
OJIWNHAKOBBI.

6. HCCJ’IC}IOB&HHQ 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JaBJICHUS.
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7. Omnpenenenne ko3 (HUITMEHTA TPEHHUSI CKOJIbKCHHUSI.

8. Omnpenenenue xECTKOCTH MPYKHUHBI.

9. Ompenenenne pabOTBl  CUJIBI  TPEHHS TPU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOPU30HTAIBHON MOBEPXHOCTH.

10. Omnpenenenne pabOTHl CHIIBI YIPYTOCTH TNPH MOABEME Tpy3a C HCHOIB30BAaHHEM
HETIOIBM)KHOTO H MTOJIBIKHOTO OJIOKOB.

11. N3y4enune 3akoHa COXpaHEHHSI SHEPTHH.

Pa3zgen 9. Mexanndeckue KoJ1e0aHusA U BOJHEIL.

KonebarenbHoe nBumxenne. OCHOBHBIC XapaKTEPUCTHKH KOJeOaHWIA: TMEpHOA, YacToTa,
aMIMTyna. MareMarTMd4ecKuil W NPYKHHHBIA ~ MasTHUKWA. [IpeBpameHue osHeprum Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxatomue Konebanus. BoiHyxkneHHsle koneOanus. Pe3onanc. MexaHHMYECKHE BOJIHBI.
CBolicTBa MeXaHN4ECKUX BOJIH. [Ipo1osIbHBIE U MTOnIEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKHUe BOJIHBI B TBEPJOM TeJlE, CEICMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHA. OTpaskeHue 3ByKa. IH(pa3Byk U yabTpa3ByK.

Hemoncmpayuu.

Habnronenune xoneGaHMii TeJ MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habnronenune xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habnronenne BBIHYXICHHBIX KOJeOaHUI U pe30HaHCca.

PacnipocTpanenre npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

HabntoneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTBI.

oo, whE

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwsie pabomot u onvimel.

1. Onpenenenre 4acTOTHI U Mepro/ia KoieOaHU MaTeMaTHYeCKOr0 MasiTHUKA.

2. OmpeneneHre 9acTOTHI U TIEpHOo/1a KoJIeOaHUH TIPY>KHHHOTO MasTHHKA.

3. HUccnenoBanue 3aBUCHMOCTH TIEpHOa KOJICOAHUH TTOIBEIICHHOTO K HUTH TPy3a OT JTHHBI

4. WccnenoBaHue 3aBUCUMOCTH NEpHoa KoJeOaHUi Py>KMHHOTO MasiTHUKA OT Macchl Ipysa.

5. IlpoBepka HE3aBUCUMOCTH MEpPHOAA KoleOaHUH Ipy3a, MOJBEIIEHHOIO K HUTH, OT MacChl
rpysa.

6. OmnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh TIepro/ia KoJeOaHUH NPy KMHHOTO MasiTHUKA OT
Macchl Ipy3a 1 JKECTKOCTH MPYKUHBI.

7. V3mepeHne ycKOpeHUs: CBOOOTHOTO Ta/IeHHsL.

Pa3nen 10. DiieKTpoMarHuTHOE 1MoJ1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE MoJIe. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixana smeKTpOMarHuTHHIX BOJH. VICTIOIB30BaHME SJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. V3y4yeHue CBOMCTB JIEKTPOMATHUTHBIX BOJIH C TIOMOIIEI0 MOOMIILHOTO TenedoHa.
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Pa3znea 11. CBeToBLI€e IBJICHHUS.
JlyueBas mopens cBera. Mcrounuku cBera. [IpsMonuHeliHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakKeHHUs CBETA.
[Tpenomiienue cBera. 3akoH IpenomieHHsl cBeTa. [lolHOE BHyTpeHHee OTpa)KEHUE CBETa.
Hcrionb30BaHKE MOTHOTO BHYTPEHHETO OTPAKEHHS B OITUYECKUX CBETOBOJAX.
Jlunza. Xon nydeit B nuH3e. Ontudeckas cuctema (oToarnnapara, MUKPOCKOIA U TEJIECKOIA.
I'na3 xak ontuyeckas cucrema. bin3opykocTs U JaIbHO30PKOCTb.
Pasnoxxenue Oenoro csera B crnekTp. OnbiTel HptoToHa. ClioKeHHE CHEKTpaibHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonuHENHOE paCIIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tony4yenne n300pa>keHHIA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTUYeCKU CBETOBOI.
Xon nydeit B cobuparouieit muH3e.
X0 aydel B pacCEeUBaroLIeH JIMH3E.
[Tonyuyenne n300paxeHUi ¢ TOMOIIBIO JINH3.
[Ipunuun neificTBus goroanmnapaTa, MUKpPOCKONA U TEIECKOIIA.
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10. Mopnens riasa.

11. Paznosxenue 6enoro cBeta B CIEKTP.

12. [Toryuenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie pabomot u onvimel.

1. WccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHUS CBETOBOTO JTy4ya OT yIJia MajeHHsl.

2. VzydyeHue XxapakTepUCTHK H300pakeHUs MpeIMeTa B TUIOCKOM 3epKaJie.

3. HMccnenoBanne 3aBUCHMOCTH YIjla MPEJOMIICHHS CBETOBOTO Jyda OT YIJjla MaJCHUS Ha
TPaHUIIE «BO3TYX—CTEKIIO.

4. TlonydyeHue n300paxeH ¢ TOMOIIbIO0 COOMPAOILEH JIUH3BI.

5. Ompenenenne GOKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JIMH3HI.

6. OmnbITHI IO Pa3IOKEHUIO OETIOro CBETa B CIEKTP.

7. OnpITBI MO BOCHPUATHIO IIBETa MPEIMETOB MpPU WX HAOMIOACHUM 4Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiThl Pezepdopna u mmanerapHas mojenb aroma. Mogens aroma bopa. Ucnyckanue u
HOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-usnydenus. CTpoeHne aTOMHOTO sifpa. HykimoHnHas
MOJeJIb aTOMHOTO siapa. M3otomnbl. PagnoaktuBHble peBpanienus. [lepuoa nomypacmaia aTOMHBIX
anep.

SnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsiIOBOTO M MAacCOBOTO YHCEN. DHEPIHs CBS3H
aTOMHBIX sAnep. CBs3p Macchl M dHepruu. Peaknuu cuHres3a u aeneHus saep. VICTOUHUKM SHEpruu
Connua u 3B€37.

Snepnas sHepreTuka. JIecTBUSA pagMOAKTUBHBIX U3IYYE€HUIN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CrnekTtpsl U3TydyeHus U MOTJIOMIEHUS.
11



CrieKTphl pa3anyHbIX I'a30B.

CrnexTp Bomopoa.

Habmronenue TpexoB B kamepe Buibcona.
Pabora cuéruyrka HOHU3UPYIOUUX U3TYIECHUH.

© s wh

Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwvie pabomot u onvimeol.

1. HaGmroneHue CIIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3ITyYEHUSI.

2. HUccrnenoBanue TPEKOB: M3MEPEHHE HHEPrUM YacTUIBI 1O TOPMO3HOMY MyTH (IO
doTorpadusim).

3. U3mepenue paanoakTuBHOTO (OHA.

IToBTOpHTEIBLHO-0000 1A MOYIb.

[ToBTOpUTENHEHO-0000IIAOMINK MOTYSIb TIPEIHA3HAYCH ISl CHCTEMAaTH3allud U 000OIICHUS
MPEIMETHOTO COJEP>KAaHUSI U OMBITA JEATEIHHOCTH, MPHUOOPETEHHOTO MPU M3YUYEHUHU BCEro Kypca
bu3nky, a TakXke AN MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (HU3UKE s
00y4aromuxcsi, BHIOPABIIUX 3TOT YU4COHBIN IPEIMET.

[Tpu M3ydyeHun TAaHHOTO MOIYJS PEealM3yIOTCS U CUCTEMaTU3UPYIOTCS BUIBI IESTEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIEYMBACTCS IOCTHKEHUE MPEAMETHBIX U METAIIPEIMETHBIX TJIAHUPYEMBIX
pe3ysbTaToB 00y4eHHs, (HOPMHPYETCS E€CTECTBEHHOHAYYHAs TPAMOTHOCTB: OCBOCHHE HAYYHBIX
METO/IOB HCCIICIOBAHUS SIBJICHUN NPUPOALI M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBSCHATH
(du3nYecKue SBJICHUS, IPUMEHSIS TTOJIYYCHHBIC 3HAHUS, PEIIATh 3a]]a4H, B TOM YHCJIE KaYeCTBEHHbBIC
U DKCIIEPUMEHTAIbHbIC.

[TpuHIMNIUATBHO AESTENIBHOCTHBIN XapaKkTep JaHHOTO pa3fielia peaqu3yeTcs 3a cuéT Toro, 4To
oOy4aromiuecs BHIMOITHSIIOT 33JaHtsl, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHHI pacro3HaBaTh U HAYYHO OOBACHATH (hU3MUECKUE SBICHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCETHEBHOMN KU3HU,

WCIIOJIH30BaTh HAYYHBIE METOJbI MCCIENOBAaHUA (PU3MUECKUX SIBICHHM, B TOM YHCIE IS
MIPOBEPKH THIOTE3 U MOTYUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HayYHBIE OCHOBBI HauOOJIe€ BAXKHBIX JIOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, NPAKTUYECKOTO HCIOIb30BAHMS PA3JIMYHBIX MCTOUYHHUKOB SHEPIrUU HA OCHOBE 3aKOHA
MPEBPAILCHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIHUHU.
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3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yuenne pU3MKKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANPABICHO HA JOCTHXKEHHE
JMYHOCTHBIX, METAIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare wu3yueHus (U3MKM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHus Y
oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS:

— MpOSBIIEHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHHUIO POCCHUUCKON (DU3MUYECKOM
HAYKH;

— [EHHOCTHOE OTHOIIEHHUE K JTOCTHKEHUSIM POCCUHUCKUX YIEHBIX-(PH3UKOB;

2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

— TOTOBHOCTh K aKTUBHOMY Yy4YacCTHIO B OOCYXKJIECHHUU OOIIECTBEHHO 3HAYMMBIX M ATHUECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

— OCO3HAHHE BAXHOCTU MOPAITBHO-ITHYECKUX MPUHITUIIOB B JICATEIEHOCTH YIEHOTO;

3) 3cTeTHYeCKOro BOCIMTAHUS:

— BOCHPUSTHE ICTETHMUECKUX KadecTB (PU3MUECKOi HayKu: €€ rapMOHUYHOTO IMOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

— OCO3HaHHWE IIEHHOCTH (HM3MUECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa IIO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

— pa3BHUTHE HAYYHOM JFOO03HATEILHOCTH, MHTEPECA K UCCIIEIOBATEIBCKON ACATEITbHOCTH;

5) popmupoBaHus KyJLTYPHI 310POBbSI H SIMOIMOHAIBLHOT0 0JIArONMOJTYYHSsI:

— OCO3HaHME IIEHHOCTU 0e30macHOro o0pasa *HU3HH B COBPEMEHHOM TEXHOJOTHUYECKOM MUPE,
BaXHOCTU MpaBWJI 0€30MacHOr0 TMOBEJACHHS Ha TPAHCIOPTE, HA JIOPOTax, C JIIEKTPUUYECKHUM U
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

— c(hopMUPOBAaHHOCTh HaBBIKA peieKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY M TAKOTO K€
npaBa y APyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIMTAHUS:

— aKTHBHOE y4YacTHE B PEIICHWU MPAKTUYECKUX 3aj1ad (B paMKax CeMbH, 00pa3oBaTEIbHOM
OpraHu3aIiy, TOPoAa, Kpast) TEXHOJIOTHYECKON U COIIMAILHON HANPABIEHHOCTH, TPEOYIOIINX B TOM
yucie U PU3NIeCKnX 3HaAHU;

— WHTEpEeC K MPaKTUIECKOMY M3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3K0JIOTM4YEeCKOT0 BOCTIUTAHUSA:

— OpHeHTAaNHs Ha TpPHUMEHEHHWE (H3WYECKMX 3HAHWK IS pelieHHus 3a7ad B 00JacTH
OKpYXaroIled cpeipl, TUTAHUPOBAHHS TOCTYIIKOB W OIICHKHM WX BO3MOJKHBIX ITOCIICIACTBHH IS
OKpYKarlolleu cpeibl;

— O0CO3HAHHE TII00AEHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIJIEM | ITyTeH MX pelIeHUs;

8) ajanTanuu K M3MEHSIIOIIUMCSH YCJIOBUSIM COUMAIBLHOI ¥ IPUPOIHON Cpeabl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUU TIPH BBIIIOJIHEHUU UCCIIETOBAHUN U TPOSKTOB (hU3HUECKOM
HANPaBIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSAM JIPYTHX;

— IOBBIINICHUC YPOBHA CBOCH KOMIICTCHTHOCTH 4gepe3 MPAKTUUCCKYIO ACATCIIBHOCTD,
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— ToTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIEe (OPMYIUPOBATH HJIEH,
TIOHSATHS, TUIIOTE3BI O (PU3NUECKUX 0OBEKTaX U SIBICHUSX;

— 0CcOo3HaHME AC(PUIINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKH;

— IUTAHUPOBAHHE CBOCTO Pa3BHUTHUS B IPUOOPETECHUH HOBBIX (PU3NYCCKUX 3HAHUH;

— CTPEMJICHHE aHAIM3HPOBAThH U BBISBISATH B3aUMOCBSI3H TPUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE C CIIOJIb30BaHUEM (DU3MYECKUX 3HAHMIA;

— OIICHKAa CBOMX JICHCTBHH C YYETOM BIHMSHHS Ha OKPYXAIOIIYIO Cpely, BO3MOXKHBIX
JI00ATBHBIX TIOCTICICTBUN.

METAIIPEAMETHBIE PE3YJIbTATbI

B pesynbprare ocBoeHuUs mporpammsl 1o (pU3MKE Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3zoBaHus
y oOyuatomerocss Oyayr c¢opMHpPOBaHBI MeTampeIMeTHbIe pPe3yJbTaThl, BKIIOYAIOIINE
MMO3HABATCJIbHBIC YHUBCPCAJIbHBIC y‘-ICGHBIe I[ef/'ICTBI/IH, KOMMYHUKATHBHBIC YHUBCPCAJIbHBIC
yueOHbIe AEMCTBUSI, PETYJIATUBHbIE YHUBEPCAJIbHbIE YUeOHBIE JEHCTBUS.

IMo3naBaTe/bHbIe YHUBepPCAIbHbIEe yueOHbIe AeiicTBUS

Ba3oBble loruueckue AeiicTBUs:

® BBISIBJISITh M XapPAKTEPU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJICHUIN);

® yCTAHABJIMBATh CYLIECTBEHHBIH NpHU3HAK KilacCU(UKALMU, OCHOBAHUS Uil OOOOILEHUS U
CpaBHEHMUS,

® BBISIBJIATh 3aKOHOMEPHOCTHM M IPOTUBOPEUUS B pPAacCCMAaTPUBAEMBIX (akTax, NAaHHBIX M
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

® BBISIBJIAT [IPUUMHHO-CIIEJICTBEHHBIE CBSA3M MPU HU3yYeHUM (U3MYECKUX SBICHUH U
IPOLIECCOB, JI€NaTh BBIBOJBI C MCIOJb30BAHUEM JECTYKTUBHBIX M MHIYKTHBHBIX YMO3aKIIIOYEHUH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYUH;

® CaMOCTOSITEIbHO BbIOMpaTh CHOcOo0 pemieHus ydeOHOW (u3mueckod 3alauu (CpaBHEHHE
HECKOJIbKUX BAapUaHTOB pEILIEHMs, BBHIOOp Hambosee MOAXOJAIIEro ¢ y4€TOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKue NeHCTBHA!

® [ICTI0JIb30BATh BONPOCHI KaK UCCIIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;

® [[POBOJUTH TI0 CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIIBIT, HECIOXHBIH (PU3NUECKUit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3UIECKOTO SBICHUS;

® OIICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIMIO, IOJYYEHHYIO B XOJ€
UCCIIEIOBAaHHS WIIH YKCTIEPUMEHTA;

® CaMOCTOSTEJIBHO (POPMYJIMPOBaTh OOOOIIEHHSI U BBIBOJBI MO pe3yibTaTaM IMPOBEIEHHOTO
HaOJFIOICHUS, OTIBITA, UCCIICOBAHMS,

® [I[POrHO3UPOBATh BO3MOXKHOE JajibHelIee pa3BUTHE (PU3MYECKHX IPOLIECCOB, a TaKKe
BBIJIBUTATh TPEATNONI0KEHUS] 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

® [IPUMEHATh pa3lWYHbIE METOJbl, MHCTPYMEHTBl M 3alpoChl TPU IOHCKE U O0TOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;

® AHAJIM3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALINIO PA3IMYHBIX BUJIOB
U GOpM IpeCTaBICHHUS;
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® CaMOCTOSITEILHO BBIOMpaTh ONTUMAJIBbHYIO (OpMYy TpEACTaBiICHUS HWHHOPMAIMN U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4ll HECIOKHBIMUA CXEMaMH, TuarpaMMaMu, HHOM rpadukoi U ux
KOMOHWHAIIUSIMH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

®B X0/i¢ 00CYXJIeHUsI yueOHOro Marepuala, pe3yibTaToB Jab0opaTOpHbIX pabOT U MPOEKTOB
3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXKIaeMOW TE€Mbl M BBICKA3bIBATh HJIEH, HAllCJICHHBIE Ha
pelleHure 3a7auu U noepKaHue 01aroxxenareaIbHOCTH OOLIEHHUS;

® COTIOCTABJIATh CBOM CYXKJCHHS C CY>KICHUSMH JAPYTUX YYaCTHUKOB JTMAIOra, OOHapyKUBaTh
pa3inyre ¥ CXOJICTBO MO3UIINN;

® BEIPAKATh CBOKO TOYKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

® MyOJTMYHO TPEJCTABIATH PE3YJIbTAThI BHIIOJTHEHHOTO (PH3UYECKOTO OMbITa (IKCIIEPUMEHTA,
MCCJIEIOBAHMS, IPOEKTA);

® [IOHUMaTh U HCIOJIb30BaTh NMPEUMYHIECTBA KOMAHAHOW U HHJMBUIYaIbHOU pabOTHI MpH
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

e IPUHUMATh I COBMECTHOM JESITeNbHOCTH, OPraHU30BbIBaTh JEUCTBUS 10 €&
JOCTHIKEHUIO: paclpeleNiaTh poiid, OoOCYXKIaThb MPOIECCHl W Pe3yJbTaThl COBMECTHON pPadoThI,
0000111aTh MHEHUS HECKOJIBKUX IO

® BBLITIOJIHATH CBOIO 4YacTh pabOThl, JOCTUTas KaueCTBEHHOTO pe3ysibTara IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBHUSA C APYTUMU YJICHAMH KOMAaH/IbI,

® OIICHMBATh KAayeCTBO CBOETrO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEILHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTUBHBIE yHHBepcaabHble y4eOHbIe AeiicTBUSA

Camoopranusaunus:

® BEISIBJIATH MPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CUTyalMsX, TPeOYIOUIUX IJIsi pEeHIeHUs
(bu3nUecKrux 3HaHUM;

® OPUEHTHUPOBATHCS B PA3JIMYHBIX MOJAXOJAaX MPUHATHS pELIeHUH (MHIAMBUAYaJIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyTIoi);

© CaMOCTOSITEJIBHO COCTaBJIATh AJTOPUTM pelIeHHus (QU3MYecKOoW 3aJadd WIM IJ1aHa
UCCIIEIOBAaHMS C YIETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTUPOBATh
npejJiaraéMble BapuaHThl pelieHui;

e [1eJ1aTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJ/I1b, SMOLHOHATBHBIH HHTEJICKT:

® 1aBaTh a/IEKBaTHYIO OIIEHKY CUTYallUU U IpeyiaraTh IJ1aH e€ N3MEHEHNUS,

© O0OBSCHATH NPUYMHBI JIOCTH)KEHUS (HEOCTMIKEHUs) PE3yJbTaTOB JEATENbHOCTH, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS (PU3NUYECKOTO
UCCIICIOBAaHUST WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, HM3MEHMBIIMXCS CHUTYyalUH,
YCTAHOBIICHHBIX OIMMOOK, BOSHUKIIHNX TPYTHOCTEH;

® OIICHHUBATh COOTBETCTBHE PE3YJIbTaTa LIEIH U YCIOBUSM;

® CTaBUTH ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XO0JI€ CIIOpa UM JUCKYCCUU HAa HAYYHYIO TEMY,
NOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

® [IPU3HABATH CBOE MPABO HA OIMIMOKY MPH PEIICHUH (PU3UUECKUX 3a/1a4 FITH B YTBEPIKICHHUIX

Ha HaYYHBIE TEMBI U TaKOE€ K€ MPaBo APYroro.
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MNPEJIMETHBIE PE3YJIBTATHI
7 KJIACC

K koHmy oOydyeHuss B 7_KJjacce TPEIMETHBIC Pe3yJlbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® [ICIT0JIB30BATh MOHATHS: (PU3NYECKUE M XUMUYCCKUE SIBJICHUS, HAOIOICHUE, SKCIICPUMEHT,
MOJIeJIb, THUIOTE3a, €AMHUIBI (PU3MYECKUX BEJIWYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHHS
BemecTBa (TBEpHOE, KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBHKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, IPSIMOJIMHEHHOE), TPACKTOPHSI, PABHOJCHCTBYIOMAs cuia, nedopMmaiius (yrnpyras,
IJIACTUYECKas), HEBECOMOCTh, COOOIIAIOLINECS COCY/IBI;

e pasznuuath sBICHUS (IUQQy3us, TEIUIOBOE BIKEHUE YACTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKCHIE, HEPABHOMEPHOE JIBMKCHIE, NHEPIIHS, B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPABIX TEIl C
3aKpeIIEHHON OChIO BpallleHus, Mepeaaya JaBieHUs TBEPABIMU TelaMH, KUAKOCTSIMH U Ta3aMH,
atMoc(epHoe TaBieHHe, IJaBaHUe Tell, MPEeBpaIlCHUs MEXaHUYECKOW SHEPruM) MO OMHUCAHUIO0 UX
XapaKTEpPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

® pacrio3HaBaTh MPOSIBIICHUE M3YUYECHHBIX (PU3NYCCKUX SBICHUI B OKPYXAIOIIEM MUPE, B TOM
yrcie (pu3ndeckue sBJICHUS B MPUPOJE: MPUMEPHI IBIKEHUS C PA3IUYHBIMH CKOPOCTSIMH B JKUBOM
U HEKUBOW MpUPOJE, NCHCTBHE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHHE aTMOC(EPHOTO
JABJICHUS Ha KUBOM OpPraHu3M, IUIaBaHHUE PbIO, pplYard B TEJE YEJIOBEKa, MPHU 3TOM MEPEBOJIUTH
MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA (MpU3HAKHU) (PU3HMUECKHUX
SIBIICHHI;

® OIIUCHIBATh HM3y4YCHHBbIE CBOWCTBA Tel W (PU3MYECKHE SBICHHS, HCHOIB3YS (hU3MUecKHe
BEJIMUMHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHIIA
VIIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHJIA TPEHUs, JaBlieHUEe (TBEPAOTO Tela, JKUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKas pabdoTa, MOIHOCTh, IUICYO CHJIBI, MOMEHT CHIIBI,
KOX((UITMEHT TOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYCCKAs M MOTEHITUAIbHAS YHEPTHs), IPU
OTMCAHUU TTPABWIIBHO TPAKTOBAThH (DU3MUECKHUI CMBICT UCTIONB3YEMBIX BEJIMYNH, UX 0003HAYCHUS U
eAVHUIIB (U3MUECKUX BEIMYMH, HAXOAWTH (OPMYJbI, CBS3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTUMHU BEIHMYMHAMH, CTPOUTHh TPaQUKUA H3YUYEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYMWH;

® XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUYECKUE SBJICHUS W TPOIECCHI, MCIOJB3Ys IMpaBuia
CIOXeHHs cu (BAOJb OIHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MPaBUIIO
paBHOBecHsl pbluara (0J0Ka), «30JI0TO€ MPABHUIO» MEXaHHKH, 3aKOH COXPAHEHUS MEXaHUYeCKOH
SHEPTrUH, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3alMCHIBATh €r0 MaTeMaTH4eCKOe
BBIpaXXCHHE;

© 00BSACHATH (PU3NYECKUE SBICHHS, MPOIECCHl U CBOWCTBA TN, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii TPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABISATh NMPUYUHHO-CIEIACTBEHHBIE CBSI3H,
CTpPOUTH OOBSICHEHHE U3 |—2 IOrMYecKuxX MIaroB C omopol Ha |-2 H3y4EeHHBIX CBOWCTBA
bu3HYECKUX SIBICHUN, PU3NIECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH;

e pemiath pacu€THble 3a7a9u B 1—2 AeMCTBHSI, UCTIONB3Yys 3aKOHBI 1 ()OPMYIIBI, CBSI3BIBAIOIITIE
¢duznyecKue BEIMYUHBI: HAa OCHOBE aHallM3a YCIOBHS 3a/layl 3aliChiBaTh KPATKOE YCIOBUE,
MOJICTABIATh (PU3UYECKHE BEIMYMHBI B (DOPMYIBI M MPOBOAUTH PAcu€Thl, HAXOAUTH CIPABOYHBIE
JaHHBIC, HEOOXOMMBIE JIUTS PEIICHUS 33J1a4, OIICHUBATh PEATHCTUYHOCTD MOJyYeHHOW PU3nIecKon
BCJIMYMHBI,

16



® pacro3HaBaTh MPOOJIEMBbl, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIU (PU3MUECKUX METOJIOB, B
OMKMCAHUU UCCIIEOBAHUSA BBIIEIATh IMPOBEPAEMOE MPEANONOKeHHe (TUIIOTe3y), pas3audarth U
MHTEPIPETUPOBATH MMOJYUYCHHBII Pe3yabTaT, HAXOAUTh OMIMOKU B XOJI€ OIbITA, JAeJaTh BHIBOJBI 110
€ro pe3yibTaTaM;

® [IPOBOJUTH OIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SIBICHUN WM (U3NYECKUX CBOWCTB TEN:
dbopMynupoBaTh MPOBEPSEMBbIC MPEANONIOKEHHs, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

® BBLITIOJIHATh TPSMBIE HU3MEPEHUs PACCTOSHMS, BPEMEHHM, Macchl Tella, 00bEMa, CHIIBI U
TEMIEPATyphl C HCIOJb30BAHHEM AHAJIIOTOBBIX M IUGPOBBIX HNPUOOPOB, 3alMCHIBATH MOKA3aHUS
npuOOpPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHUI;

® [IPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTH OIHOW (PU3NYECKOM BEIMYMHBI OT JPYroil c
HCIIOJIb30BaHUEM MPSAMBIX H3MEPEHHUH (3aBUCHUMOCTH IYTH PAaBHOMEPHO JBIKYIIErocs Tejla OT
BPEMEHH JIBIDKEHHUSI Tela, CUJIbl TPEHHsl CKOJIbKEHHUS OT Beca Tela, KadecTBa 00paboTKu
MOBEPXHOCTEH TeN M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAAN COMPUKOCHOBEHHS TE€J, CHUJIbI
YIOPYTOCTH OT YJUIMHEHMSI IPYKUHBI, BHITAJIKUBAIOLIEH CUIIBI OT 00bEMA NOTrpyKEHHON YacTH Tena
U OT IUIOTHOCTH >KHJKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TIIyOHMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBHUH IJIaBaHUS TEJl, YCIOBHI paBHOBECHsI phluara v OJIOKOB), y4aCTBOBATH B
IUTAHUPOBAHUM y4€OHOI'O MCCIIEAOBAHUS, COOMpPATh YCTAaHOBKY M BBINOJHATH U3MEPEHUs, CIeays
NPeJIOKEHHOMY TIaHy, (UKCHPOBATh pPe3yabTaThl MOJYUYEHHOW 3aBUCUMOCTU (DU3HUECKUX
BEJIMYMH B BHUAE IMPEIIOKEHHBIX TaOnull W TrpauKOB, [eNaTh BBIBOJABI IO pe3ylbTaTaM
UCCJICJIOBAHMUS,

® [IPOBOJINTH KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BEIWYHH (IUIOTHOCTH BEUIECTBA YKUIKOCTH
U TBEPAOro Tena, cCuja TPEHHUS CKOJBXKEHHs, [aBJICHHE BO3[yXa, BBITAJIKUBAIONIAS CHIIA,
JEHCTByIONIAs Ha MOTPY>KEHHOE B JKUIKOCTH TEJ0, KOI(PPHUIMEHT MOJIE3HOTO NEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJIeysd MPEII0KEHHOW WHCTPYKUMHU: TpPU BBHINOJHEHUM HW3MEpPEHUil coOuparthb
DKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUYMCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

e co0MI0/1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH NMpH padoTe ¢ 1a00paTOPHBIM 000PYA0BaHHEM;

® yKa3bIBaTh NMPUHIUIBI IEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOLIAIOIIMECS COCYAbl, GapoMeTp, pblyar, MOABMXKHBIA M HEMOABMKHBIA OJIOK,
HAKJIOHHAs IJIOCKOCT;

® XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpO Ha MX ONHUCAaHMs (B TOM YMCIIE: MOAIIUIHUKY, YCTPOWCTBO BOAOIIPOBOA, THAPABINYECKUI
pecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp), MCHOJb3ys 3HAHMA O CBOMCTBAX
bu3nuecKux sSBIECHUNH U HEOOXO0MMble (PU3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

®[IPUBOJUTH  NpPUMEpHl  (HAXOAUTh HMHPOpPMALMIO O TMpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM XKM3HU /715 o0ecrieyeHns 0€30MacHOCTH MpU
oOpalieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbS M COOIIOAECHUS
HOPM DKOJIOTUUYECKOTO MOBEACHMSI B OKPYKAIOLIEHN Cpeae;

® OCYUIIECTBJIATh OTOOpP UCTOYHMKOB MH(popManuu B IHTepHETEe B COOTBETCTBUHM C 3a/1aHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOLIUXCS 3HAHUM M IYTEM CpPaBHEHUS PA3IMUYHBIX
UCTOYHUKOB BBIJCNATh HHPOPMALUIO, KOTOpas SBISIETCS NPOTUBOPEYMBOM MM MOXET OBITh
HEJIOCTOBEPHOM;
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® HICITOJIB30BATh MPHM BBINIOJHEHUH YYCOHBIX 3aJaHU HAYYHO-TIONMYJIAPHYIO JIUTEPATypy
(U3HYECKOTO COJICPIKaHMs, CIIPABOYHBIC MaTePHAIIBI, pecypchl ceTH MHTepHeT, BiIaieTh npuémMamMu
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOKM CHCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBCHHBIC KpAaTKUE MHCHMEHHBIE W YCTHBIE COOOIICHHWSI HAa OCHOBe 2—3
HUCTOYHUKOB HMH(pOpManuu (HU3HYECKOTO COJACPIKAHHS, B TOM YHUCIIC MyOJUYHO JejJaTh KpaTKue
COOOIEHUsT O pe3yJibTaTaX IPOCKTOB WM YYE€OHBIX HCCICAOBAHUM, IPHU STOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBINA ammapar Kypca (U3HKH, COIPOBOXIATh BBICTYIJICHUE
MPE3EHTALUEM;

®IIPH BBINOJIHCHUN YUYEOHBIX IPOCKTOB M MCCICIOBAHUN pacIpenesTh OOS3aHHOCTH B
IPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMH, CJICJAWTH 32 BBINOJIHCHUEM IUIaHA JACHCTBHIA,
aJIcKBaTHO  OICHUBAaTh COOCTBEHHBIH BKIAJ B  JACSITEIBHOCTh TPYMINbBI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIHX.

8 KVIACC

K kxoHny oOyueHuss B 8 kJjacce npeIMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® [ICIIOJIB30BATh TIOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUINYECKHE B aMOP(HbIC Tella, HACHIIICHHBIN 1
HEHACBILICHHBII Tap, BIAXHOCTb BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOU
JIBUTATellb, JJIEMEHTApHBIA 3JEKTPUYECKUM 3apsi, DSJEKTPUYECKOe I10Jie, IPOBOJHUKU U
JUBJIEKTPUKH, IIOCTOSHHBIHN 3J1€KTPUYECKUH TOK, MATHUTHOE I10JIE;

epa3nuuyaTh SBJICHHUS (TEIUIOBOE pacCIIMpEeHUE M CXaThe, TeIulonepeaaya, TeIIoBOe
paBHOBECHE, CMauMBaHUE, KaNWUIIpHbIE SBJICHUSA, HWCHApeHHe, KOHAEHCAlMs, IIJIaBlICHHE,
KpUcTalu3anus (OTBepAEBaHUE), KUIIEHHE, Terlonepenadya (TEIIONPOBOJIHOCTb, KOHBEKLNS,
U3JIy4YEHUeE), SJIEKTpU3alus Tell, B3auMOJEHCTBHE 3apsiioB, IEHCTBUS 3JIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBUE MAarHWTOB, JAEHCTBHME MarHUTHOTO IOJISI HA MPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHas MHAYKLHKSA) [0 OMNMCAHHUI0O MX XapaKTEpHbIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh NPOSBIECHUE W3YUYEHHBIX (PU3NYECKUX SIBICHUH B OKpYXarollleM MUpPE, B TOM
ymciie GU3NYECKUe SIBJICHUSI B MPHUPOJIE: MOBEPXHOCTHOE HATSHKEHHE U KaNWIUISPHbBIE SIBICHUS B
IpUpoJie, KpUCTAUIbl B Npupoze, uzinydeHue CoiiHIa, 3aMep3aHHe BOJOEMOB, MOPCKUE OpHU3BI,
o0Opa3oBaHHe POChI, TYMaHa, WHEs, CHEra, 3JIEKTPUUECKHE SBJICHUS B aTMoc(epe, dJIEeKTPUIECTBO
YKUBBIX OPraHU3MOB, MarHUTHOE 1oJie 3eMJId, Apei( MOITI0COB, pOJIb MATHUTHOTO MOJISI AJIS KU3HU
Ha 3emJie, IOJSPHOE CUSHUE, IIPH 3TOM MEPEBOANUTH NMPAKTUUECKYIO 3a/1auy B y4yeOHYI0, BBIJIENIATh
CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBJICHUH;

® ONIMCHIBATh HM3y4YEHHBbIE CBOWCTBA Tel W (PU3MYECKHE SBICHHS, UCHOIB3ys (u3nueckue
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSSI SHEPrusi, KOJMYECTBO TEIUIOTHI, Y/AeNbHas TEIJI0EMKOCTh
BEIIIECTBA, yJeNbHas TEIJIoTa IUIaBJIeHUs, yIelbHas TEIUI0Ta MapooOpa3oBaHus, yaelbHas TemioTa
CrOpaHUs TOIUIMBA, KOI((UIMEHT IOJE3HOTO ACWCTBUS TEIUIOBOW MAIIMHbBI, OTHOCHUTEIIbHAS
BIQKHOCTb BO31yXa, OJJIEKTPUYECKUI 3apsiji, CHUla TOKa, DJIEKTPUYECKOE HaIpsHKEHHE,
COIIPOTHUBIIEHUE TPOBOJHMKA, YIEJIbHOE CONPOTHUBICHHE BEIIECTBA, paboTa M MOIIHOCTh
AIIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABWIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCTOIb3YEMbBIX
BEJIMYMH, 0003HAU€HUs U €IMHULBI (U3MUECKUX BEIUYHH, HAXOAUThb (OPMYJIbI, CBS3BIBAIOIINE
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JaHHYI0 (U3WYECKYI0 BEIMYUHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TpapuKH HM3yYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

® XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKHUE SIBIICHUS U IPOLECCHI, MCIIOJb3YsI OCHOBHbBIE
HOJIOKEHHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOpUU CTPOCHMs BEILECTBA, HMPUHIMII CYHNEpHO3HLIHUU
noJsei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3aps/a, 3akoH OMa AJIs ydacTKa LelNH, 3aK0H
JUxoyns—JleHna, 3aKOH COXPaHEHUs SHEPTUH, IIPU 3TOM J]aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA
¥ 3aIHCHIBATh €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

® 00BACHATH (PU3HUYECKHE MTPOLECCHl U CBOMCTBA TeJl, B TOM YMCJE€ U B KOHTEKCTE CUTyallui
NPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHOCIECICTBEHHBIC CBS3H, CTPOWUTH
oObsicHeHHe W3 1—2 JOrMYecKHX IIaroB ¢ OMOpoil Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3HUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemath pacuéTHBIC 337auu B 2—3 JCWCTBUS, UCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE
¢u3nueckue BEIMUYMHBI: HAa OCHOBE aHAlW3a YCIOBHUS 3a/aud 3allUChIBATh KPAaTKOE YCIIOBHE,
BBISABIISITh HEJOCTATOK JIAHHBIX JUIA pEIIeHHs 3aJa4yd, BbIOMpAaTh 3aKOHBI W (OPMYIHI,
HEOOXoAuMBIE Ui €€ pEeLICHHUs, IMPOBOAWUTH pPAcU€Thl W CPABHHUBATH IIOJyYEHHOE 3HAYCHHE
(Gu3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIN (PU3NYECKHX METOJIOB,
UCTIONB3Ysl ONHMCAHUE WCCIEAOBAHMS, BBIACIATH MPOBEPSEMOE TMPEAINOIOKEHHE, OICHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEIOBAHHUS, 1€1aTh BbIBObI;

® [IPOBOJIUTH OTIBITHI MO HAOMIONEHUIO (PU3MUYECKUX SIBICHUHA WM (PU3MYECKHX CBOMCTB TEl
(KanmMJUIIpHBIE SBJICHUS, 3aBUCUMOCTD JIABJICHUS BO3yXa OT €ro 00b&Ma, TeMIepaTypbl, CKOPOCTH
mporecca OCTBIBAHWS M HArpeBaHUs NMPU H3IYYCHWH OT IIBETAa HM3JIyYaromlei (IOTIOMIA0IIei)
IIOBEPXHOCTH, CKOPOCTh UCHIAPEHUS BOJbI OT TEMIIEPATyphl )KUAKOCTH U IUIOMIAIN €€ TOBEPXHOCTH,
JIEKTpU3aAlMs TeJ U B3aUMOJEHCTBHE 3JEKTPUYECKHUX 3apsijioB, B3aWMOJCHCTBHE IMOCTOSHHBIX
MarHuTOB, BU3YaJU3allsi MArHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, AEUCTBHS MarHUTHOTO IOJIS
Ha MPOBOJHHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHumTa, CBOWCTBA 3JIEKTPOABHUraTelNsl MOCTOSHHOTIO
TOKa): (POPMYIMPOBATH MPOBEPSIEMBIC TPEAIIOJIOKEHHS, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUsl, ONUCHIBATH X0/ ONBITA H (HOPMYTHUPOBATH BBIBOJIBI;

® BHIMOJIHATH NPSMbIE U3MEPEHUs] TEMIIEPAaTyphl, OTHOCUTEIILHONW BIaKHOCTH BO3JlyXa, CHJIbI
TOKa, HANPSHKEHHS C MCTIOIH30BAHUEM AHAIOTOBBIX MPUOOPOB U JaTYMKOB (PM3UYECKUX BEIWYHH,
CpaBHUBATH PE3YJIbTATHI U3MEPEHUH C YUETOM 33JaHHOW a0COIIOTHOW MOTPEIIHOCTH;

® [IPOBOJIUTh HCCIIEZIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BENMYMHBI OT JPYroil c
UCIIOJIb30BaHUEM NPSAMBIX U3MEPEHHUH (3aBUCHMOCTH CONPOTHUBIIEHUS MPOBOJHHUKA OT €ro JJIMHBI,
TUTOIIAH TIOTIEPEYHOTO CEUYEHUS U YAETHHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHIKA, CHIIBI TOKA,
WIYILIEro Yepe3 MPOBOIHUK, OT HANPSDKEHHS Ha MIPOBOJIHUKE, UCCIIEIOBAHHE TTOCIIEI0BATEILHOTO U
napajieIbHOTO COSIMHEHUI MPOBOJIHUKOB): IJIAHWPOBATh MCCIENOBaHNUE, COOMPATh YCTAHOBKY H
BBITTOJIHATh M3MEPEHHs, CIIEAYsl TPEMTIOKEHHOMY TUTaHy, (PUKCHPOBATh PE3yJbTAThl MONy4EeHHON
3aBHCUMOCTH B BHJIE TaOJIUIl U IpauKOB, J€JIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

® [IPOBOJINTh KOCBEHHBIE W3MEpeHUs (PU3MUecKnX BeNUYMH (yIeNbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTHBIICHHE MPOBOAHNKA, pad0Ta M MOITHOCTD IEKTPUIECKOT0 TOKA): MIIAHUPOBATh
U3MEpEeHus, COOMpPaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIIEAys NPEAJIOKEHHON WHCTPYKLHHU, U
BBIYHUCIIATH 3HAUCHHE BEITUYMHBI;

® cOOMI0IaTh MpaBUiIa TEXHUKU O€30M1acCHOCTHU MpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM;
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® XapaKTepU30BaTh MPUHIUIBI IEHCTBHS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOWCTB C
OIOPOil Ha MX ONMCcaHUs (B TOM YHUCIIE: CUCTEMA OTOIUIEHUs JOMOB, TUIPOMETp, NapoBasi TypOUHa,
amMIepMeTp, BOJBTMETpP, CUETYMK 3JIEKTPUYECKOH 3HEPruu, 3JIEKTPOOCBETUTENIbHBIE HMPUOOPHI,
HarpeBaTelbHbIe MIEKTPOIPUOOPH! (IIPUMEpPHI), INEKTPUUECKUE MPEAOXPAHUTEINHN, dIEKTPOMArHUT,
AIIEKTPOABHUraTeNb IMOCTOSHHOTO TOKA), MUCIOJb3YS 3HAHHUS O CBOMCTBAX (PM3WYECKHUX SIBICHUH U
HEo0X0uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacIio3HaBaTh IPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPHUTEIbHbBIE IIPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKAaM (KHUAKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHEI0 CIrOpaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LENeld ¢
MIOCJIEIOBATEIBHBIM | MapaUIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAUYCHUS
AJIEMEHTOB JJIEKTPUYECKUX LIETICH;

®IPUBOAWTH MPHUMEPHl  (HAXOAWUTh HHGPOPMALMIO O TMPUMEpPaX) MPAKTHYECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHUHM B IOBCEAHEBHOM KU3HHU JUIA 0OecIieueHus! Oe30MacCHOCTH PU
oOpamieHny ¢ mpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbSl M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO IOBEACHHS B OKPYKAIOLIEH Cpeae;

® OCYILIECTBIIATH MOMCK WMHpopManun (Gpu3myecKoro cojaepkanus B MHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH U MyTEM CPaBHEHUS JOTOJHUTEIFHBIX HCTOYHUKOB BBIJICNATH HHPOPMAIIHIO,
KOTOpAst SABJSIETCS MPOTUBOPEUUBOM MM MOXKET OBITH HEIOCTOBEPHOM;

® ICTIOJIH30BAaTh TIPU BBITIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSAPHYIO JINTEPATypy
(u3UYECKOro COJIepKaHus, ClIpaBOYHbIE MaTepUallbl, pecypchbl ceTh MHTepHeT, BiaaeTs npuémamu
KOHCIIEKTUPOBAHUs TEKCTA, IpeoOpa3oBaHusi HHPOPMALUMK U3 OAHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

eCco3/1aBaTh COOCTBEHHBbIE IHMCbMEHHBbIE M KpaTKHe YCTHble cooOuieHus, o0o0mas
MH(OPMALIMI0O U3 HECKOJBKMX HCTOYHHUKOB (DU3MUECKOIO COAEpXkaHHsS, B TOM 4YHUCIE MYyOJIUYHO
IIPEACTABIIITH PE3YJIBTATHI IPOCKTHOM WIIM MCCIIE0BATENBCKON AEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
UCTIOJIF30BaTh M3YYEHHBIH TOHSATHIHBIN ammapaT Kypca (M3HMKH, CONPOBOXIATh BBICTYIUICHUE
[IPE3CHTALNEH;

®IpM BBHINOJHEHMH Y4EOHBIX IPOEKTOB U HCCIENOBAaHUN (U3MUECKHUX IPOLECCOB
pacnpenensatb 0043aHHOCTH B IPYIIE B COOTBETCTBUM C MOCTaBICHHBIMHU 33JayaMH, CJIEIUThH 3a
BBITOJIHEHUEM IIJIaHa JISHCTBUN U KOPPEKTHPOBATh €r0, a/IeKBATHO OL[CHUBATh COOCTBEHHBIN BKIA]
B JIEATEIILHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, IIPOSIBIIAA TOTOBHOCTD
paspenatbe KOH(PIUKTHI.

9 KJIACC

K koHiy oOydyeHus B 9 kJiacce IpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy OOYUaIOIIUXCSl YMEHUI:

® IICIIOJIB30BATh  IIOHATHUA: CHCTEMAa OTCUY€ra, MarepuanbHas TOYKa, TPAcKTOpHUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JABMXKEHMs, aedopmanus (ynpyras, IlacTUyeckas), TPEeHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U MEPErpy3Kd, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/OE TEJO, LEHTP TSHKECTH TBEPAOIO Tesla, paBHOBECHE, MEXaHMUYECKHUE KOJIeOaHUsI U BOJIHBI,
3BYK, HH(Pa3BYK U yIbTPa3BYK, 3JIEKTPOMarHUTHbIE BOJIHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh M JAIBbHO30PKOCTh, CIEKTPbl UCITyCKaHHUS M MOTJIOLIEHUs, anbda, 6eTa- U raMma-
U3JIy4E€HUS, U30TOIIBI, SJCPHAst DHEPreTHKA,

epa3nuyaTh SBJICHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOJIMHEHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE MaJeHHE TeJl, pABHOMEPHOE JBI)KEHUE
[0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJI, PEaKTUBHOE JBIKEHHUE, KoJieOaTelbHOE JIBH)KEHUE
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(3aTyxaroye M BBIHY)KJICHHbIE KOJeOaHUs), Pe30HAHC, BOJHOBOE JIBWKCHHE, OTPAKEHHE 3BYKA,
IPSIMOJIMHENHOE PACIPOCTPAaHEHHE, OTPAXEHHE U IIPEIIOMIIEHHE CBETa, IOJIHOE BHYTPEHHEE
OTpaKE€HHE CBETa, pa3joXKeHHe Oeloro cBera B CHEKTP M CIIOXKEHHE CIEKTPaJIbHBIX I[BETOB,
JIUCIIEPCUSl CBETA, ECTECTBEHHAs pPaJuOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOIO CIEKTpa
U3JIy4EHUs) 110 ONHMCAHUIO UX XApPAKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOILUX
JaHHOE (pU3MUEeCcKoe SIBIECHUE;

® pacro3HaBaTh NPOSIBICHNE U3YUYCHHBIX (PM3UYECKUX SBJICHUN B OKpYKAIOUIEeM MHpE (B TOM
yuciae (QU3NUECKUe SBJICHUS B MPHUPOJAEC: NMPHIUBBL U OTIUBBL, JBIDKEHHE IutaHeT CoOJHEYHOH
CUCTEMBI, PEAKTHMBHOE [BHKCHHE JKHUBBIX OPIraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSACEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, X0, IIBETa T€J, ONTHUYECKUE SIBJICHUS B IIPUPOIE,
Ouosornyeckoe JAEHUCTBHE BHUAUMOIO, YyIbTPA(pUOJIETOBOTO U PEHTIEHOBCKOTO H3IIyYEHMH,
€CTECTBEHHbIN paJMOaKTHUBHbBIN ()OH, KOCMUYECKHE JIy4d, PaAHMOaKTUBHOE M3JIy4E€HUE MPUPOIHBIX
MUHEPAJIOB, AEUCTBUE PAJUOAKTUBHBIX M3JyYEHUI HAa OPraHU3M 4Y€JIOBEKa), IPU 3TOM IEPEBOIUTH
NPaKTUYECKYIO 3a/1a4y B Y4E€OHYIO, BBIACIATH CYIIECCTBEHHBIE CBOWCTBA (IPU3HAKM) (PU3HUECKUX
SIBIICHHI;

® ONMCHIBATh M3YYEHHBIE CBOICTBAa Teln M (U3MYECKUE SIBJICHUS, UCHOJIb3Yyd (pU3MUECKue
BEJIMYMHBI (CPEIHSAs U MTHOBEHHAas CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBH)KEHUHU, YCKOPEHHUE,
IIEpEMEIICHUE, ITyTh, YIJIOBAsl CKOPOCTh, CUJla TPEHUs, CHJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO MaJeHMs, BEC Teja, HUMILYJIbC Teja, HUMIIYJIbC CHJIbl, MEXaHUYeckas padbora u
MOIIIHOCTb, NTOTEHIIMAJIbHAS HEPIUsl Teja, MOAHITOr0 HaJ IMOBEPXHOCTHIO 3€MJIM, OTEHIMAIbHASL
JHEPrusl CXKaTOW INPYKUHBI, KHHETUYECKAs DHEPrus, IOJHAs MEXaHW4YeCKas JHEPIHUs, NEepUol U
4acToTa KojeOaHWi, JIMHA BOJIHbI, TPOMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTelb
IPEJIOMIIEHUS CpPeJibl), IIPU ONKCAHUM MPABUIBHO TPAKTOBATH (PU3NUYECKUN CMBICI UCIOIb3YEeMBbIX
BEJIMYMH, 0003HAYEHUS U E€IUHMLBI (PU3NYECKUX BEIMYUH, HAXOIUThb (OPMYIIbI, CBS3bIBAIOILUE
JaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TpapuKH HM3yYSHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJITUUMH;

® XapaKTepu3oBaTh CBOMCTBa Tej, (U3MYECKHE SIBJICHUS M TPOLECCHI, HCHOJb3ys 3aKOH
COXpaHEHMsI PHEPrHM, 3aKOH BCEMHPHOTO TATOTEHHUS, NMPUHIUI CYNEPHO3ULUN CUJ, TPUHLHUII
oTHocHuTenbHOCTH ["anmnes, 3akoHbl Hpr0TOHA, 3aKOH COXPAaHEHMS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO U MACCOBOIO YHCEI MTPH AJIEPHBIX PEaKIUAX,
Ipy 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa W 3allUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKCHHE;

© 00BSACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJE M B KOHTEKCTE CUTYyallMi
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IMPUUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
0o0BsicHEeHHEe M3 2—3 JIOTMYECKHX IIaroB C OMOpoMl Ha 2—3 H3y4YEHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemarh pacy€THbIE 3a/1a4yd (OMUparonivecs Ha cUcTeMy U3 2—3 ypaBHEHHUM), UCHOJIb3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJaud
3aMMChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEOCTAIONIME WM HM30BITOYHBIE JaHHbIE, BHIOMPAThH
3aKOHBI M (QOPMYJNIbI, HEOOXOJMMBIE JJS pELIeHHs, MPOBOAUTH pPACUYE€Thl M  OLEHUBAThH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHSI (PU3MUECKON BEIMUHHBI,

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEUINTh HpPU MOMOLIU (PU3HUECKHUX METOJIOB,
UCIIONIb3YSl ONUCAaHWE WCCIENOBaHMs, BBIIEIATh IPOBEPAEMOE IPEAIIOJIOKEHUE, OLEHUBATh
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NpaBWIBHOCTh TMOpSAKA MPOBEACHUS HCCIECNOBAaHUS, [eJaTh BBIBOJBL, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTBITOB;

® [IPOBOJIUTH OMBITHI MO HAOMIOJEHUIO (PU3NUYECKUX SBICHUM WM (PU3UUYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTh MEpHOa
KOJICOAHUH TPY>KUHHOTO MasTHUKA OT MAacchl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTMTYBl MallbIX KoJeOaHWH, MPSMOJIMHEHHOE pacIpOoCTpaHEHUE CBETa, pasjokeHue Oeoro
CBETa B CIIEKTpP, M3YUEHHE CBOICTB M300pak€HHUS B IJIOCKOM 3€pKajie M CBOMCTB HM300pakeHUs
npeaMera B coOMparomieil JIuH3e, HaOMI0eHNEe CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3ITYYEHUS):
CaMOCTOSITENIbHO COOMpPATh YCTAHOBKY M3 M30BITOYHOro Habopa 00OpYIOBaHMS, OMUCHIBATH XOJ
OTIbITA U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® [IPOBOJIUTH IPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHHIA, OTIPENIENsist CpeIHEe 3HAUCHUE
u3MepsieMoil BenM4MHBI ((POKYCHOE paccTOsSTHUE COOMpAroIieil JMH3bI), 00OCHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEPUTEIIHBHOTO MPUO0pa);

® [IPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEN (DU3MUYECKUX BEIMYMH C UCTIOIH30BAHUEM MPSMBIX
U3MEpeHUil (3aBUCHMOCTh IYTH OT BPEMEHHU NpPHU PAaBHOYCKOPEHHOM JBIKCHHH O€3 HavyaJbHOMH
CKOPOCTH, TiepuoAa KoieOaHUN MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTU YTJia
OTpaKeHMsI CBETa OT yIJIa MaJeHUs W yriia MPeJOMIICHUS OT yriia MajeHus): IUIaHUPOBATh
UCCIIEIOBAaHHUE, CaMOCTOSITEIbHO COOMpATh YCTAHOBKY, (DUKCHPOBATh PE3YNbTAThl IMOITYYEHHOMN
3aBHCUMOCTH (PU3WYECKUX BEIUYHMH B BUJE TAOJHI] U I'padUKOB, JeNaTh BBIBOJBI 10 pe3yibTaTaM
HCCIIC/IOBAHMS,

® [IPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BETUYHUH (CPEqHSsE CKOPOCTh M YCKOPEHUE
TeJa IpU PaBHOYCKOPEHHOM JBIM)KEHUHU, YCKOPEHHE CBOOOJHOTO MaJeHHUS, )KECTKOCTh MPYKUHBI,
KOO(QQHUIMEHT TpPEeHHs CKOJBKCHHUS, MEeXaHW4yeckas paboTa W MOUIHOCTb, YacTOTa WU MEPUOJ
KOJICOAHWH MaTeMaTHYECKOTO U MPYKUHHOTO MAasSTHUKOB, ONTHYECKAsi CHiIa COOMpAIOIeH JTHH3HI,
paZMOaKTHBHBIA (OH): IIAHUPOBATH W3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBITTOJIHATh M3MEPEHHS, CIEAyS MPEII0KESHHON WHCTPYKIWHU, BBIYHACIATH 3HAYEHUE BEJIWYHHBI U
aHaJM3UPOBATh MOJyYEHHbIE PE3YyIbTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUH;

e cOOJTI01aTh MpaBUiIa TEXHUKU O€30M1aCHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

® pa3In4yaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJEJIEH: MaTepHajbHas TOUKa,
abCoOTHO TBEP/IOE TENO, TOUYCUYHBI MCTOUYHUK CBETA, JIyd, TOHKAs JINH3A, TUIAHETapHas MOIEITh
aToMma, HyKJIOHHAsl MOJIeJIb aTOMHOTO SI/Ipa;

® XapaKTepu30BaTh MPUHIUIBI IEHCTBHUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMoOpoil Ha uX OmucaHud (B TOM 4YHCIE: CIUIOMETp, JaTYUKU IIOJIOKEHHS, PACCTOSHUS W
YCKOPEHUsI, paKkeTa, 9X0JIO0T, OUYKH, IEPUCKOII, (POTOATTIAPAT, ONTHIECKHE CBETOBOIBI, CIIEKTPOCKOI,
JIO3UMETp, Kamepa BuiabcoHa), HMCMONMB3ysd 3HAHUS O CBOMCTBaX (U3UYECKUX SBJICHUU U
HeoOxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

® ICTIOJIb30BATh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
MU3MEPUTENBHBIX MPHOOPOB M TEXHOJOTHYECKUX TPOIECCOB MPU PEIICHHH yIeOHO-TTPAKTHIECKUX
3aj7a4, ONTHUYECKHE CXEMBI JIJISl TOCTPOCHHS H300paXKCHWH B IUIOCKOM 3€pKayie W cOOMparomei
JINH3E;

®IPUBOJUTH  NpUMEpHl  (HAXOAWUTH HMHPOpPMAIMIO O TpHUMEpax) MPaKTHYECKOTO
UCTIOTB30BaHUs (PM3NYECKUX 3HAHUH B IOBCEAHEBHOM XKU3HU TSI 00ECIIeYeHUsT Oe30MTaCHOCTH TIPH
oOpamnieHny ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBBSI M COOJIOCHUS
HOPM SKOJIOTHYECKOTO TTOBE/ICHUS B OKPYKAOIIEH cpee;
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® OCYILECTBJIATh  MOMCK MH(opManuu  Qusuueckoro coxepxkanuss B HMHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYsl MOUCKOBBIN 3allpoC, HAXOIUTh IMYTH ONPEAETICHUs TOCTOBEPHOCTH
HOJIy4eHHOM NH(pOpMalUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONIOJHUTEIbHBIX HICTOUHUKOB;

® ICTIOJIH30BATh TIPU BBIMIOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJIAPHYIO JIUTEPATypy
(bu3n4ecKoro cofep:kaHus, ClpaBOYHbIe MaTepHualibl, pecypchl cetu VHTepHeT, BiajeTs npuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(GOpMAIMK U3 OTHONW 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO31aBaThb COOCTBEHHBIE MHCHMEHHBIE U YCTHBIC COOGH_IGHI/ISI Ha OCHOBC I/IH(bOpMaI_II/II/I u3
HECKOJIbKUX MCTOYHMKOB (PM3UYECKOTO COAEp)KaHUs, MyOJIMYHO NPEACTaBIATh PpPEe3yJbTaThbl
IPOEKTHON WJIM UCCIIE10BATEIbCKON NEeSITEIbHOCTH, IIPU 3TOM I'PaMOTHO UCIOJIb30BATh N3YUYEHHBIN
HNOHATUIHBIN anmapar u3y4aeMoro pasjena GU3UKU U COIPOBOXKAATh BBICTYIUIEHUE IIPE3eHTalMen
¢ y4€ToM 0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.
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4. TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne KoimuecTno yacos DJIeKTpOHHbIe (LM (POBHIe)
HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI
n/m Bcero Kontpoannsie  IlpakTnueckme = 00pa3oBaTesibHbIE PeCypChbl
padoThI padoThI
Pa3nen 1. ®u3uka u eé posib B NO3HAHUHM OKPY:KAKOIIEr0 MHUPa
bu6nmmoreka [IOK
11 o - 2
13Hia - Hayka o fipupoae https://m.edso0.ru/7f416194
1 bubnuorexa [JOK
1.2 ) 2
HBHACCKHE BEIHAMHbL https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAaYYHBII METO TTO3HAHUS 2 1 bubmorexa [JOK
' i a https://m.edso00.ru/7f416194
Utoro no pazneny 6 2

Pa3nes 2. [leppoHavyaabHbIe CBEACHHS O CTPOCHHH BeleCTBA

2.1 CTpoeHue BelecTBa 1 bubmmorexa HOK
' P - https://m.eds00.ru/7f416194
2.2 JIBMKeHHE 1 B3aMOICHCTBIE YaCTHUII BEIIECTBA 2 1 bubmorexa HOK
' a teet https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2.3 ArperatHbie COCTOSIHHSI BEIIECTBA 2 https://m.edsoo.ru/7f416194
Uroro no pazaeny 5 1
Paznen 3. /IBu:kenne u B3auMojieiicTBue Te
but6mmoreka [IOK
31 MexXamITeckoe JBIDKeHMe 3 https://m.edso0.ru/7f416194
1 but6mmoreka [IOK
32 Hnepuui, Macca, MI0THOCTS 4 https://m.eds00.ru/7f416194
1 2 but6mmoreka [IOK
. .B 14
33 (-una. Bust cin https://m.edsoo.ru/7f416194
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Hroro no pazneny

21 1 3

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

41 [asnenue. Ilepenaya napieHus TBEPIbIMU 3 bubnmnoreka HOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo0.ru/7f416194
bu6nmmoreka [IOK
4.2 Jlasnenue xuaKoctn ° https://m.edso0.ru/7f416194
bubnunoreka LIOK
4, A
3 TMOChEpHOC faBicHue 6 https://m.edso0.ru/7f416194
44 JlelficTBHE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B 7 1 3 bubnmnoreka HOK
' HUX TEJIO0 https://m.eds00.ru/7f416194
Htoro no pazneny 21 1 3

Pa3znen 5. PaGora u MOIHOCTb. DHEePrus

1 bubnuotexa [HOK
51 Pabora u momsoCTs 3 https://m.eds00.ru/7f416194
1 bubmuotexa [JOK
5.2 Hpoctbie MexaHH3MBI S https://m.eds00.ru/7f416194
1 1 bu6mmoreka [IOK
>3 Mexaieckast onepris 4 https://m.edso0.ru/7f416194
Uroro no pazneny 12 1 3
PeszepBHoe Bpemst 3
OBIIEE KOJMYECTBO YACOB TIO [IPOTPAMME 68 3 12
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8 KUIACC

Ne HaumeHoBaHue pa3iesioB U TeM Koanuecrno yacos dueKkTpoHHbIE (LM POBbLIE)
n/n | NMpoOrpaMmsl Bcero Kontposbubie  IpakTuueckue  00pa3oBaTe/IbHbIE PECYPChI
padoTsI padoTsI
Pa3gen 1. TensioBble sIBJICHUS
bu6nuoreka [IOK
11 CrtpoeHnue u CBOICTBA BEIECTBA 7
TPOCHIE M CBOHCTRA BEIECTS https://m.edso0.ru/7f4181ce
1 5 bu6mmoreka [IOK
1.2 T 21
SIUIOBBIC HPOUECCH https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 28 1 5

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

91 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIC Tella 7 1 bu6nunoreka [IOK
' U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
. . 1 7 bubmuoteka [JOK
2.2 IToCTOSHHBIN 2IEKTPUUECKUIN TOK 20 https://m.edsoo.ru/7fA181ce
1 15 bu6nuoreka [IOK
23 MarHuTHEIE SBICHHS 6 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
24 DIIeKTPOMATHUTHA MHIIYKI 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37 2 9.5
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 3 14,5

I[TPOTPAMME
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9 KIIACC

Ne HaumeHoBaHue pa3iesioB U TeM Koanuecrno yacos dueKkTpoHHbIE (LM POBbLIE)
n/n | NMpoOrpaMmsl Bcero Koutpoibubie  IlpakTuueckne  00pa3oBaTebHBIE PeCyPCHI
padoTsI padoTbI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
11 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubnuorexa [JOK
' OITUCAHUS https://m.edso00.ru/7f41a4a6
1 3 bubnuorexa [JOK
1.2 B i 20
JanMoecTBIe e https://m.edsoo.ru/7f41a4a6
3 bubnuorexa [JOK
1.3 3aKOHBI COXpaHe 10
KOHbL COXpaHEHAA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40 1 7

Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI

2.1

2.2

MexaHnYeCKHE KOJIcOaHuUs

MexaHU4eCcKHE BOJIHEI. 3By1(

Hroro no pazneny

,
g 1
15 1

3

6

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Paznen 3. 3J'IeKTp0MaFHHTHOC moJi€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DNeKTPOMarHuTHOE TOJIE 1 2 bubnmoreka [JOK
3.1 6
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6 2
Pa3znea 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIPOCTPAHCHUS CBETa 6 2 bubmmorexa [TOK
' pactipocip https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ oNITHYECKHUE TPUOOPHI 6 3 bubmorexa [TOK

https://m.edsoo.ru/7f41a4a6
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4.3 Pasioxenue Oenoro csera B CIIEKT 3 2 buGnnorexa LIOK
' p https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15 /
Pasnea 5. KpanroBble ABJIeHUA
5.1 Hcnyckanue U norjoiieHne CBETa aTOMOM 4 1 Bubmaorexa ITOK
' y m https://m.edsoo.ru/7f41a4a6
1 bubnnoreka IIOK
.2
S CTpoerue aTomHOro Aapa 6 https://m.edsoo.ru/7f41a4a6
1 1 bubnnoreka IIOK
53 sinepHele peakiyn ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17 1 3

Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb

6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 2 bu6mmoreka [JOK |
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 9 2
OBHLIEE KOJIMYECTBO YACOB I10 102 3 27
I[MPOI'PAMME
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5. IMTOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
e Kosun4yecTBOo 4acoB DJIeKTPOHHbIE
II/_ I Tema ypoka Kontponbnbie  IIpakTHueckme uHppoBIe
Bcero paGoTLr paGoTLI o0pa3oBarte/ibHbIE
pecypcsbl
®u3uka — Hayka o npupoe. SABieHus npupoasl
Ou3nyecKue sIBICHUS
Ou3nyecKue BEJIMYMHBI U UX U3MEPEHHE

4 VYpok-uccnenosanue "M3mepenue reMieparypbl Ipyu OMOLIT 1 1
KUJKOCTHOTO TEPMOMETpA U JaTuMKa TeMiieparypbl"”

5 MeTtonbl HaydHOTO No3HaHUs. Onucanue GU3NIECKUX 1 Bu6moreka [JOK
SIBJIEHUU C IIOMOILBIO MOAEIEH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenosanue "[IpoBepka rumoressl: JadTbHOCTh MOJIETA 1

6 HIapHKa, MyIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM 1
6osble BHICOTA ITycKa"

7 Crtpoenue BemiectBa. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bu6nmorexa LIOK
CTPOCHHE BEIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBMKCHHE YaCcTHII BENIECTBA 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «ONbITH MO HAOIIOJEHUIO TETIJIOBOTO 1 1
paciIupeHus Ta3oB»

10 ArperarHble COCTOSIHUSI BEIIECTBA 1

11 Oco0eHHOCTH arperaTHBIX COCTOSTHUHN BOoABL. O000IIEHUE TIO 1 bubmmnorexa [JOK
pazneny «llepBoHadalibHBIE CBEICHHS O CTPOCHHUH BELIECTBA» https://m.edsoo.ru/ff0a0378

12 Mexannueckoe IBmKeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 bubnmnorexa [JOK
JBHKCHUE https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EquHUITBI CKOPOCTH 1 but6mmoreka [IOK
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https://m.edsoo.ru/ff0a079c

14 PacueT nyT 1 BpeMeHH JIBHIKCHHS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T ﬁg&?ﬁ;ﬁ;{;gﬁjﬁf 020c10
16 [InorHOCTE BelecTBa. Pacuer maccel 1 00beMa Teja o €ro bub6nmmoreka [IOK
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHast pabota «OrnpeaesieHue MmI0THOCTA TBEPIOTO
Tena»
18 Pemenue 3amgau o reme "[InotHocTh BemecTBa" E;ISSH;;T:;(;?S/I; 0a123¢
19 Cuta Kak XxapakTepHUCTHKa B3aumoaencTeus Tei. Cuna
ynpyroctu. 3akoH ['yka
20 JlaboparopHas pabota «3ydueHne 3aBUCUMOCTH PacTsHKEHUS
(tedopmariun) Npy>KUHBI OT IPUIIOKEHHON CHUITBI»
21 SIBnenue Tarorenus. Cuma TsHKECTH
29 CBs13b MEX]Ty CHJION TSKECTH U Maccoit Tena. Bec Tena. bubnnorexa [JOK
Pemenne 3amau no reme "Cuia tsoxectu" https://m.edsoo.ru/ff0al778
93 Cuna TspKecTH Ha Ipyrux ranerax. Gusnyeckue bubnnorexa [JOK
XapaKTEPUCTUKH IIJIaHET https://m.edsoo.ru/ff0a1502
bubnuotexa [JOK
24 Hswepettne cit. JluamoMeTp https://m.edso;.Iru/fan18cc
bubnmnorexa [JOK
25 Bec rena. Hepecomocts https://m.edsol_.[ru/fan1778
26 CroxeHue AByX CUJI, HAMPABJIECHHBIX 110 OJHON MPSIMOil. bubnuotexa [JOK
PaBHOelicTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau o reme "PaBHomelicTByromas cui'
28 Cuia TpeHus u e€ Bupl. TpeHue B IpUPOIE U TEXHUKE bubnmoreka [JOK
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JlaboparopHas pabota «3y4ueHrne 3aBUCUMOCTH CHUJIbI TPCHHUS

https://m.edsoo.ru/ff0alb9c

29 CKOJIBXKEHUS OT CHJIBI JIABJICHUSI M XapaKTepa bubmmorexa [JOK
. https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3a1au Ha onpeieiecHUe PaBHOACHCTBYIOIIEH CHITBI
31 Pemenue 3amau o remam: «Bec tenay, «I padudeckoe bubmuorexa [JOK
n3o0pakeHue crn», «Cribl», «PaBHOIEHCTBYIOMIAS CHIT» https://m.edsoo.ru/ff0alde0
KonTponpHas padora o Temam: «MeXaHUIeCKOe TBUKCHHECY,
32 «Macca, mmoTHOCTHY, «Bec Tenay, «I'paduyeckoe
n300pakeHue crn», «CHIIbD»
33 Jasnenue. CriocoObl yMEHbBIIICHUS U YBEIHMUCHUS JaBICHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTH JIABJICHHS Ta3a OT 00bEMa, bubmmoreka [JOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBneHus TBEPABIMH TEIIAMHU, KUIKOCTIMHU U bu6nmorexa LIOK
razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B *KHUAKOCTHU U rase, BEI3BAHHOE JIEHCTBUEM CHITBI bubmuoreka [JOK
TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau 1o Teme «JlapieHue B )KUJAKOCTH U Ta3e. bu6mmoteka IIOK
3akoHn [lackansy» https://m.edsoo.ru/ff0a2826
bubnuoteka [JOK
38 (Coobmaronmecs cocynst https://m.edsogru/ff0a2970
39 ['unpaBiyeckuii mpecc bubmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
41 ATMocdepa 3emiu 1 IPUYHUHBI €€ CYIIeCTBOBAHUS ESSSH/I//I;T:;(;?S/I; 0azb5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne bubmmorexa [JOK

https://m.edsoo.ru/ff0a2b5a
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bubnunorexa LIOK

43 H3mepenne armocdepHoro gapneHus. OneiT Toppudeniu
P bep A pp https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HaJT bubnunorexa LIOK
YPOBHEM MOpPS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouns. ATMochepHoe JaBieHNe Ha Pa3IHIHbIX Bu6muoteka [JOK
BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay o reme " AtmocdepHoe napieHue"
JlelicTBHE KUKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. bubmmoreka [JOK
47
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlabGopaTtopHast pabota «OrnpezesieHle BbITaJIKUBAIONIEH CUIIBI, bubnnorexa [JOK
JICHCTBYIOILEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTDY https://m.edsoo.ru/ff0a33fc
JlaGopaTtopHas pabora 1o Teme «lcciemoBanrue 3aBUCUMOCTH
49 Beca Tela B BoJie OT 00bEMa OTPYKEHHOU B )KUIKOCTh YaCTH bubmorexa [JOK
g py g https://m.edsoo.ru/ff0a3514
Tena»
bu6nmorexa LIOK
50 [ImaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHCTpyrpoBaHHE apeoMeTpa Hin
51 KOHCTPYMPOBAHUE JIOJKH U ONPEIEIICHUE €€
Ipy30M0AbEMHOCTH "
Pemenue 3amau mo remam: «IlnaBanue cyoB.
52 Bos3nyxomnaBanue», «JlaBaeHne TBEPABIX TEI, dKUAKOCTEH U bubmorexa [JOK
X ’ P > KA https://m.edsoo.ru/ff0a3654
ra3oB»
53 KonTponbhas pabota no teme «/laBnenue TBepabIx Ted,
JKHUJIKOCTEH M Ta30B»
bubnunorexa LIOK
54 Mexanundeckas padborta
P https://m.edsoo.ru/ff0a3f82
bubanoreka IJOK
55 MormHocTh. EnuHNIEI MOIIHOCTH 1

https://m.edsoo.ru/ff0a3f82
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Ypok-uccienoBanue "Pacyér MOIHOCTH, pa3BUBAEMOI IpU

56 N " 1
noIbEME T10 JIECTHUILIE
o7 [Ipoctsie Mexanu3mel. Peryar. PaBHOBECHE CHII Ha pblyare 1
58 Prryaru B TexHuke, ObITY U nipupoje. Jlaboparopnas padora 1 0,5 bubmmoreka [JOK
«HccnenoBanue yclioBUI paBHOBECHS phlUara https://m.edsoo.ru/ff0a478e
59 Pemmenue 3anau no reme «Y cloBUsl paBHOBECHUS pbIUara 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a48a6
KoaddunmenT monesnoro necTBus MexaHu3ma. 0,5
60 JlaGopaTtopHnas padora «M3mepenne KII1/] HakmoHHOM 1
MJIOCKOCTH
61 Pemenue 3agau no reme "Pabota, momnoCcTh, KIT/1" 1 E;ISSJ:I/I//I;T:;(;ErOu/I:an 4c48
62 Mexannueckas sHeprus. Knnernueckast 1 NOT€HIMAIbHAS 1 Bbu6motreka [IOK
SHEPrus https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUN 1 bubmorexa LOK
https://m.edsoo.ru/ff0a4360
YpoK-3KCTIEpUMEHT 110 TeMe "DKCIepUMEHTaIbHOE 1
64 OnpeAesieHuEe N3MEHEHUSI KHHETUYECKON U TOTEHIHAIBbHOMN 1
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0 HAKJIOHHOM TMJIOCKOCTH"
65 KonrponbHas padora no reme «PaboTa 1 MOLTHOCTb. 1
OHeprus»
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme "MexaHuUYecKoe 1 bu6muoreka [JOK
IBHKeHHnE" https://m.edsoo.ru/ff0ad4ee6
67 PesepsHblit ypok. Pabota ¢ Texctamu o teme "JlaBnenue 1 bu6muoreka [JOK
TBEPABIX TEN, )KUIKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PesepBHblit ypok. Pabota ¢ Tekctamu o teme "Pabora. 1
MomHocTh. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

Ne KosnuuyectBo 4yacos DJIEKTPOHHbBIE
ﬂ/-ﬂ Tema ypoxa Konrpoabnbie [Ipakruueckue i ppopbIe
Bcero paGoTHI paGoTh: o0pa3oBaTte/ibHbIE
pecypcbl

1 OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX 1 bubnmnoreka HOK
ONBITHBIE OATBEPKACHUS https://m.edsoo.ru/ff0a5256

2 Macca u pazmep aTOMOB U MOJIEKYJI 1

3 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOT0 COCTOSTHUMN 1 bubnuoreka [IOK
BELICCTBA https://m.edsoo.ru/ff0a540e
OObscHeHre CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTo

4 COCTOSIHMI1 BEIlIeCTBA HAa OCHOBE MOJIOKEHHUIN MOJIEKYIISIPHO- 1
KMHETUYECKOU Teopuu

5 Kpucranamieckue u amopdHsie Tena https://m.edsoo.ru/ff0a5800
CmaunBaHue U KanWUISIpHOCTh. [loBEpXHOCTHOE HATSKEHNE https://m.edsoo.ru/ff0a5530
TernmoBoe paclIMpeHUe U C)KATHE https://m.edsoo.ru/ff0a5a26

8 Temnepatypa. CBsi3b TEMIIEpaTyphbl CO CKOPOCTHIO TEIJIOBOTO 1
JIBWKEHUS YaCTHIL

9 Buytpennss sHeprus. CriocoObl H3MEHEHHs] BHYTPEHHEN SHEPTruu https://m.edsoo.ru/ff0a5c60

10 Buns Teruionepenaun https://m.edsoo.ru/ff0a6412

11 VYpoxk-koHpepenuus "[IpakTuyeckoe UCIOIb30BaHIE TEMTOBBIX 1 1 bubmuoreka [JOK
CBOMCTB BEILIECTB M MaT€pUAJIOB B LEJISIX IHEprocoepexeHus " https://m.edsoo.ru/ff0a65c0

bubmmnorexa [JOK

12 KonuuectBo TemnoTel. Y aenbHas TEIIOEMKOCTD 1 https://m.e dsol_.[ru 1086976

13 VYpaBHeHHe TemoBoro 6ananca. TemnooOMeH U TEIIoBoe 1 bubmuoreka [IOK
paBHOBecCHE https://m.edsoo.ru/ff0a7088

14 JlabopaTtopHas pabota "lccnenoBanue siBICHUS TEIUIOOOMEHA TIPH 1 1 bubnuorexa [JOK

CMENIMBAaHUU XOJIOAHOU U ropsiueit Boabl"

https://m.edsoo.ru/ff0a6a98
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Pacuer xonuuecTBa TCIIJIOTHI, HCO6XOIII/IMOFO AJI1 Harp€BaHus TCJ1a

15 Y BBIIESIEMOT0 UM IIPU OXJIAXKICHUU
16 Jlaboparopnas padota "OnpenencHue yieabHONU TEIUIOEMKOCTH bubnmnoreka HOK
BemecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TomMBa. Y ieibHasl TENI0Ta CrOPAHUs bubamorexa LOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue n 0TBEpJICBaHNE KPUCTATUIMYECKUX TEI. Y IeTIbHAs bubnmnoreka HOK
TEIUIOTA IUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopuas pabota "Onpenenenue yaenbHON TEIIOTHI bubmmoreka [JOK
mJIaBjieHus apaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue u kKoHaeHcalus. Mcmapenue Eﬁ;ﬁﬁ:ﬁgﬁéw 40c
21 Kunenne. Y nenpHas Termiora napooOpa3oBaHUs ¥ KOHICHCAIIHH. bubmmoreka [JOK
3aBUCHUMOCTh TEMITEPATyPhl KATIEHUS OT aTMOC(HEPHOTO TaBJICHUS https://m.edsoo.ru/ff0a786c¢
29 Bnaxxnocts Bozmyxa. JlabopaTopHas padota "Onpezenenne bubnnorexa [JOK
OTHOCHUTEJIbHOM BJIaKHOCTH Bo3ayXxa" https://m.edsoo.ru/ff0a7628
23 Pemrenue 3a1au Ha onpeeneHne BIaXKHOCTH BO31yXa
24 [Tpunumnbe! paboThI TEMIOBBIX ABUTaTeNei. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPaHUS
o5 KII/I TermoBoro npuratens. TenaoBble ABUTATEIN U 3aIlUTa bubmuoreka [IOK
OKpY>Karole cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHUs U MPEBPAIICHUS SHEPTUHU B TETIOBBIX
npoiieccax
[ToaroroBka Kk KOHTPOILHOM paboTe Mo TeMe "TemIoBbIe IBICHUS.
27 N3meneHne arperaTHeIX COCTOSIHUM BeniecTa' bubnmorera LHOK
https://m.edsoo.ru/ff0a83f2
28 KonTponbnas pabora no teme "Tennossie siBneHus. M3amenenue bubnmoreka [JOK

arperaTHbIX COCTOSIHUM BemecTna'

https://m.edsoo.ru/ff0a86ae
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29

Onexrpuzanus Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

30 Ypoxk-uccienoBanue "DaeKTpusanus TeJl HHIYKIUEH U TIpU 1
COMPUKOCHOBEHUH"
. bubnmnoreka HOK
31 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona https://m.e dSO(I)l.ru p—
32 DIiekTpuyeckoe nojie. HanpspkeHHOCTD 3JEKTPUYECKOTO MOJIS. bubnmnoreka HOK
[IpuHUUI Cyneprno3uIK JIEKTPUUECKHX MTOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snextpuueckux 3apsiioB. DJIeMEeHTapHbIN 3apsi.
Crpoenue atoma
34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO bubnuorexa [IOK
3apsga https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4y Ha IPUMEHEHHUE CBOMCTB 3JIEKTPUUECKUX 3apsiI0B bubmmorexa LIOK
https://m.edsoo.ru/ff0a90cc
36 DNEKTPUYECKUH TOK, YCIIOBUS €r0 CyHIeCTBOBaHUs. VIcTOUHUKH bubmuoreka [IOK
3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIecTBHSI DIIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-nuccnenosanue "JlelicTBHE ANEKTPUYECKOTO OIS HA 1
MIPOBOJIHUKY U IUDJIEKTPUKH"
39 DNEeKTPUYECKHUM TOK B METAJLJIaX, )KUJKOCTAX U ra3ax brbmmorexa [TOK
https://m.edsoo.ru/ff0a9838
40 OnexTpuueckas Lenb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. JlaboparopHas padota "M3mepeHue u peryinpoBaHue 0,5 bubnmnorexa [JOK
CuJIbI TOKa" https://m.edsoo.ru/ff0a8bd6
42 Onexkrpuueckoe HanpspkeHue. BoastMerp. JlaboparopHas pabota 0,5 bu6muoreka [JOK
"N3mMepeHue U peryJupoBaHye HalpsHkeHus " https://m.edsoo.ru/ff0a9el14
43 ConpoTuBiieHUE TPOBOAHUKA. Y ACIBHOE COMPOTUBIICHUE bu6muoreka [IOK

BEIECTBA

https://m.edsoo.ru/ff0aa738
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Jlaboparopnas padoTa "3aBHCHMOCTb JIEKTPUIECKOTO

44 COIPOTHUBIICHUS IPOBOIHUKA OT €T0 JIMHBI, IO bubmmorexa [JOK
P P . ’ https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUEHHUs U MaTepuaa
45 3aBUCHMOCTD CHJIbI TOKA OT HampspKeHHs. 3akoH OMa Juist yyacTka bubnmnoreka HOK
Lenu https://m.edsoo.ru/ff0aa44a
JlabopaTopHas pabota "lccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
46 UIYHIETO Yepe3 pe3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U bubmmorexa [JOK
. pes p P " P P P https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3UcTope
47 [TocnenoBarenpHOE U MapaieIbHOE COSTUHEHUS TPOBOIHUKOB
Jlaboparopras padota "IIpoBepka mpaBuiia CIIOKCHHS
48 HaIpsLKEHUH IPU [TOCIEA0BATEIbHOM COEIMHEHUY 1B bubmmorexa [IOK
P " P Ix https://m.edsoo.ru/ff0aaa58
pe3nUcCTOpOB
49 Jlaboparopuas padota "IIpoBepka mpaBuiia ajs CUIIBI TOKA MIPH bubnnorexa [JOK
napajyieIbHOM COEIMHEHUN PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemrenue 3a1au Ha npuMeHeHue 3akoHa Oma i1 pa3auyHoro bubmuoreka [IOK
COEMHEHUS ITPOBOJHUKOB https://m.edsoo.ru/ffOaaf8a
o1 Pabota u MolHOCTh AneKTpudeckoro Toka. 3akoH Jlxoynsa-JIenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHnas pabora "OnpeaeneHne paboThl U MOIIIHOCTH bubmuoreka [IOK
3IEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTPUUYECKHE LIETTH U MTOTPEOUTENN IIEKTPUIECKOM SHEPTHH B bubmuoreka [IOK
obITy. KopoTkoe 3ambIkaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOILHOM paboTe MO TeMe "IIEKTPUIECKHE
54 3apsbl. 3apsKEHHBIE TeJla U MX B3auMOAEHCTBHSA. [10CTOSHHBIN bubmorexa HOK
PAREL. 3ap . A ' https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUI TOK
KonTtponbHas pabota o Teme "DIEKTpUUYECKHE 3apsiibl.
55 3apspKeHHBIC Tela M UX B3auMOAeHCTBUS. [IoCTOSTHHBIIHM bubmorexa HOK
P . A ) https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUI TOK
56 ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC
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57 VYpoxk-uccienopanue "M3ydeHue mosieil HOCTOSTHHBIX MarHUTOB" 1 . bubmmorexa [JOK
https://m.edsoo.ru/ff0ac3d0
MarauTtHOe nojie. MaruuTHoe 1oJjie 3eMJIM U €ro 3HaUeHHEe IS bubnunorexa LIOK
58 1
JKU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOTO TOKA 1 bubmmoreka [JOK
MarauTHO€E 10JIe KaTyIIKH C TOKOM https://m.edsoo.ru/ff0ac1d?
60 [IpuMeHeHne PJIEKTPOMArHuTOB B TeXHUKE. JlabopaTopHas paboTa 1 0,5 bubmuorexa [IOK
"N3y4yeHue neiicTBUS MarHUTHOTO I10JISI HA IPOBOJIHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DneKTpOoABUTaTEh MOCTOSIHHOTO ToKa. Vcronb30Banue
61 3JIEKTPOJIBUraTeaeil B TEXHUYECKUX YCTPOUCTBAaX U Ha 1 bubmmoreka [JOK
tpancnopre. JlabopatopHas padora "KoncrpyupoBanue u https://m.edsoo.ru/ff0ac86¢c
u3ydeHue paboThl AJIeKTpoiBUraTesns"
62 OnpiTel Dapanes. 3aKOH AEKTpOMarHuTHOM nHAyKuu. [IpaBuno 1
Jlenna
Onektporereparop. CrocoObl MOTyYeHUs IICKTPUISCKON
63 SHEPTUU. DIIEKTPOCTAHIINY Ha BO30OHOBIIIEMBIX UCTOYHUKAX 1
SHEPTHH
64 ITonroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "IIEeKTpUIECcKue 1 1
MarHuTHBIC sIBJICHUS"
65 KonTtponbHast pabota 1o Teme "DIeKTpUYeCKHe U MarHUTHbIE 1 bubmmnoreka HOK
ABJIeHNA" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ Tekcramu o teme "Temnsosbie 1 bubmuoreka [IOK
SIBIICHUS " https://m.edsoo.ru/ffO0acc5e
67 PesepBHrIit ypok. Pabora ¢ Tekcramu o teme "llocTostHHBIIH 1 bubmmoreka [JOK
ANEKTpUYECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PezepHblil ypok. Pabota ¢ Tekctamu 1o Teme "MarautHeie 1
SIBJICHUS "
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14,5
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9 KIIACC

Ne KosnuecTBo yacos DJIeKTPOHHbIE
11/-11 Tema ypoka Bcero Kontposbnbie IpakTuyeckue i poBLIe
paGoTe: v o0pa3oBaTe/ibHbIE
pecypcbl
1 Mexannueckoe aBuxkeHue. MarepuanbHas TOUKa 1
5 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUYECKOTO 1 bubnuorexa [IOK
IBIDKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 https://m.edsoo.ru/ff0ad19a
4 HepaBaomepHoe npsamonuneiiHoe npuwxkenue. Cpeaass u 1
MTHOBEHHAsi CKOPOCTh
5 [TpsimonMHEHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSAMOIMHENHOTO PABHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
7 JlabopaTtopHas pabota "OnpeieneHrue yCKOpeHHs Tesa Mpu 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBM>KCHHUH 10 HAKJIOHHOM TIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBoboxnoe nagenue ten. OnbiTel [anunes 1
9 PaBHOMEpHOE BMKEHUE 110 OKPYKHOCTH. [lepuon u 1 bubmuoreka [IOK
yacToTa oOpaieHus. JIuHelHas u yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE 1
11 [Iepselii 3akoH HeroToHA. BekTop cuibl 1 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOIIAS crla 1 https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3nunus cui 1 https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHne 3akoHOB HproToHa 1 https://m.edsoo.ru/ff0aeb6c
15 Cwita ynpyroctu. 3akoH ['yka 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aeca2

39


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

16

Pemenue 3anau no teme «Cuina ynpyroctu»

17 JlaGopaTtopHas pabora «OnpeneneHnue KeCTKOCTH bubnmnoreka HOK
IIPYKAHBD» https://m.edsoo.ru/ff0aee28
bubnmnoreka HOK
18 CHia TpeHHs https://m.edSO(I)l.ru/fanf738
bubnmnoreka HOK
19 Pemenue 3anau no teme «Cuina TpeHus» https://m.e dSO(I)l.ru /ff0afa26
20 JlaboparopHas paboTta "Onpenenenue kodpduiueHTa bubnnorexa [JOK
TPEHMSI CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no teme "3akonsl Herorona. Cuita bubnunoreka LIOK
ynpyroctu. Cuia TpeHus"” https://m.edsoo.ru/ff0afb8e
99 Cuita TSKECTH Y 3aKOH BCEMUPHOTO TSATOTEHHUsA. Y CKOpEHHUe bubmmoreka [JOK
CBOOOAHOTO NaJICHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepenius "JIBuxkeHne Tex BOKPYT
23 rpaBuTanmoHHOro 1eHTpa (ConHevHas cucTema).
lamaktuku"
24 Pemenue 3agau no teme "Cuna TSXKECTH M 3aKOH bubmmoteka IIOK
BCEMUPHOI'O TAroTeHus" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocmuueckast ckopocTs. HeBecomocTs u bubmmnoreka HOK
Heperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOYKU. AOCOIIOTHO TBEPOE
26 Teno. PaBHOBecHe TBEPIOTO Tella ¢ 3aKPEIUIEHHON OChIO bubmmorexa LIOK
https://m.edsoo.ru/ffOafe36
BpaIeHus
27 MowmenT cunsl. LleHTp TsxecTn
28 Pemenue 3angau no reme "MomeHT cuibl. Llentp TsxecTn" Egg?;&fg;gﬁ}:mb 02b4
29 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME bu6muoreka [IOK

"MexaHndeckoe aBrkeHne. B3aumonelictsue ten"”

https://m.edsoo.ru/ff0b0408
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30 KOHTpOJIBIjaSI pabota o Teme "MexaHu4ecKkoe JBHKEHUE. Bu6muoteka [JOK
Bzaumopeiictue Ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynse Tena. UMnynbe cumbl. 3aKOH COXpaHEHUs bubnmnoreka HOK
UMITYJIbCA. YIIPYTrO€ U HEYNPYroe B3auMOACUCTBIE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3a1ay mo Teme "3aKOH COXpaHEHHs UMITyJbca" bubmmorexa [JOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTHBHOE IBI)KCHHE B IPUPOJIC U
TexHuKe"
bubnnorexa [JOK
34 Mexannueckas paboTa U MOIITHOCTh https://m.e dsog)_.[ru p——
35 Pabora cuinbl TsDKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboThl CUIIBI
36 TPEeHHUsI IPU PABHOMEPHOM JIBH>KEHUU Tella 10
TOPU30HTAILHON TTOBEPXHOCTH
37 CBs13b sHepruu u padboTsl. [loTeHnnanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKON bubmuoteka [IOK
SHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE
40 JlabopaTtopHas pabota «M3y4ueHue 3akoHa COXpaHECHUS bubmuoreka [IOK
SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHoe NBUKEHUE U €T0 XapaKTePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BelHyKIeHHBIE KOTeOaHusl. bubnuoteka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U Ipy>XKHUHHbBINA MasiTHUKU
44 Ypok-uccienoBanue «3aBUCUMOCTh TIEprUoIa KoeOaHui bubnmoreka [JOK
OT JKECTKOCTH IPYXKUHBI U MACCHI TPYy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparnieHune SHEPTrUU IPH MEXAHUUECKUX KOJICOaHUIX
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JlaboparopHas pabota «OnpeeneHne 4acToThl U Iepruoia

bubnunoreka LIOK

46 .
KOJIeOaHU I PYKMHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH
47 nepuoja kKojaebaHuil rpy3a, MOABEIICHHOTO K HATH, OT bubmorexa LOK
P py3a, ’ htps://m.edsoo.ru/ffob197a
MaccChl Tpy3a»
48 Mexanudeckre BoaHbL. CBOMCTBA MEXaHUYECKUX BOJIH. bubnmnoreka HOK
[IpononpHBIE U ONIEPEYHBIEC BOIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepennus "MexaHnuecKkue BOJIHBI B TBEPAOM
tene. CelicMUUYecKe BOJIHbI"
50 3ByK. PacmipoctpaneHnue u oTpakeHHue 3ByKa
51 Ypok-uccienoBanue "HabitoneHne 3aBUCUMOCTH BBICOTHI
3ByKa OT 4YacTOThI"
52 ['pomKoCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKUN PE3OHAHC
53 Ypok-koHpepenus "YnpTpa3ByK U HHPPa3BYK B MPUPOJIE bubnnorexa [JOK
U TeXHUKe" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo Teme "3aKOHBI bubmuoreka [IOK
coxpaHeHus. MexaHn4deckue KoieOaHus U BOJTHbI" https://m.edsoo.ru/ff0b25f0
55 KontponbHas padoTa mo Teme "3aKoHBI COXpaHEHUS.
Mexannueckue Kojie0aHus U BOJTHBI"
56 DIIeKTPOMarHUTHOE TOJI€. DIEKTPOMATrHUTHBIE BOJHBI bubmorexa HOK
p ’ p https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koHpepentus "[lkana 31eKTpOMarHUTHBIX BOJH.
58 Hcnonp3oBanue 3€KTPOMarHUTHBIX BOJIH JIJIs COTOBOM bubmorexa [IOK
" P https://m.edsoo.ru/ffOb2fe6
CBSI3U
Ypok-uccnenopanue "M3yueHne CBOMCTB
but6mmorekxa [IOK
59 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO

tenedona"

https://m.edsoo.ru/ffOb2c6c
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Pemenne 3ala4 Ha ONpCACIICHUEC YaCTOThI U AJIMHbI

00 3IEKTPOMArHUTHOM BOJIHBI
61 DneKkTpoMarHuTHas mpupoza ceera. CKOpocTh CBETa. bubnmnoreka HOK
BoiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBeta. [IpsiMonuHeitHOe pacnpocTpaHeHue bubnuoreka [OK
cBeta. 3armenust ConHua u JIyHst https://m.edsoo.ru/ff0b3658
63 3aKoH oTpaxxeHus cBeTa. 3epkana. Pemenue 3aiau Ha bubmmoreka [JOK
MIPUMEHEHHE 3aKOHA OTPaKEHUsI CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA bubmmorexa [JOK
https://m.edsoo.ru/ffOb3aea
[TommHOE BHYTpEHHEE OTpakeHUE CBETa. Mcnonb3oBaHue
65 MOJTHOTO BHYTPEHHETO OTPAKCHHSI B ONTHICCKHIX bubmorexa LOK
CBETOBOMIAX https://m.edsoo.ru/ffOb3c5c
JlaGopaTtopHas pabota "VccnenoBanue 3aBUCUMOCTH yTriia
66 IPEJIOMIJICHUS] CBETOBOTO JIyda OT yIJia MaIeHHs Ha
rpasuue "Bo3yX-cTeKkio""
Ypok-koHpepenus "Vcnonb30BaHre TOTHOTO
67 BHYTPEHHETO OTPaKEHUs: CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTyeckas cuia JIMH3bI https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne n300paKeHU B JIMH3AX https://m.edsoo.ru/ffOb444a
70 JlaGopatopHas pabota "Omnpenenenne GoKyCHOro bu6muoreka [JOK
paccTOSTHUS ¥ ONITUYECKON CHIIBI COOMparomeit INH3b" https://m.edsoo.ru/ff0b4206
" " bubnuoteka [JOK
71 VYpoxk-koHdepenuus "OnTHuecKue JMH30BbIE MTPUOOPHI https://m.e dsogru JFf0c0aTe
72 ['ma3 xak ontuyeckasi cucrema. 3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "Jledextst 3penus. Kak coxpanuthb

3peHue"
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74 Paznoxxenue 6enoro ceera B criekTp. OnbiTel HploTOHA. 1 bubnmoreka [JOK
Cio)keHue CeKTpaJibHBIX 1IBETOB. [[ucnepcus ceera https://m.edsoo.ru/ff0c0f4c
JlaboparopHas paboTa "ONBITHI 110 Pa3I0KEHUIO OEIOTO

75 CBETa B CIIEKTP U BOCIIPUATHUIO [[BETA IPEAMETOB IIPU UX 1 bubmmorexa LJOK
HaOJIFOJICHUH Yepe3 IBETOBbIE QUIBTPHI" https://m.eds00.1L/ff0cOe2a

76 VYpoxk-nnpaktukym "BoJIHOBBIE CBOICTBA CBETA: IUCIIEPCHS, 1
uHTepdepeHys u auppaxaus”

77 OmnsiTel Pezepdopaa u rmmanerapHasi MOAENb aToMa 1 https://m.edsoo.ru/ff0c12a8

78 ITocrynater bopa. Moaens atroma bopa

79 Hcnyckanue u morjiomnieHre ceera atoMoM. KBaHTHI. 1 Bbu6moreka [JOK
JIuneityaThie CIEKTPbI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HalOiroieHrne CrieKTpoB UCITyCKaHMS" 1 https://m.edsoo.ru/ff0c1550

81 PagyoakTuBHOCTE M €€ BUIBI 1 https://m.edsoo.ru/ff0c1672

82 CtpoeHne aTOMHOTO siipa. HykionHast Mojiens 1 https://m.edsoo.ru/ff0c18ac

83 PanuoaxtuBHbIe IpeBpatieHus. M3oTomnsl 1 https://m.edsoo.ru/ff0clal4

84 Pemenue 3amau o teme: "PagnoakTuBHBIE MpeBpanieHus" 1 https://m.edsoo.ru/ffOclb4a

85 [Tepuon nomypacnana 1

86 Ypok-koHpepeHuus "PaguoakTHBHbIE U3Ty4YEHUS B 1 bubnmnoreka HOK
NpUpPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsA0BOr0 U 1 bubmuorexa [IOK
MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

88 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amaq mo teme "SnepHbie peakiun”

90 Peakuuu cunTesa u gaeneHus saep. MICTOUHNKY SHEpTUH 1 bubmuorexa [IOK
CouHita 1 38311 https://m.edsoo.ru/ff0c1e88

01 Ypok-konpepennus "Anepuas suepretuka. JlencTrus 1

PaAMOAKTHUBHBIX U3JIyYEHUH Ha )KUBbIE OPraHU3MBbI"
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[MonroroBka Kk KOHTPOJIBHON pabOTE MO TeMe

bubnunoreka LIOK

92 BJICKTpOMarHI/ITHoe"none. DNEeKTPOMArHUTHBHIC BOJTHBI. 1 https://m.edsoo.ru/f0c223e
KBanrtoBble sBieHUs
93 KonTtponpsHas pabota no Teme "DIeKTpOMarHuTHOE T0JIE. 1
DJneKTpoMarHuTHeIe BOJHBI. KBaHTOBBIC siBieHUS"
94 [ToBTOpenue, 0600mIeHNE. JTabopaTopHbIe pabOTHI IO 1 1 bubmuorexa [JOK
Kypcy "B3aumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o6o6meHue. Pemenue pacueTHbIX U 1 bubmmoreka [JOK
Ka4yeCTBEHHBIX 3a7a4 no Teme "TernoBsie nporecch” https://m.edsoo.ru/ff0c2572
[ToBTopenue, 06o0mIeHNE. Penienne pacueTHBIX U
96 KaueCcTBEHHBIX 3aj1a4 1o TeMe "KIIJ] TermioBsix 1 buGnuorexa [IOK
“n https://m.edsoo.ru/ff0c2a22
JBUTATEICH
97 [ToBTOpeHme, 0000IIcHUE. Perenne pacyeTHhIX 1 1 bubmuoreka [{OK
KauecTBeHHbIX 3a1a4 1o teme "KII/] anexkrpoycranoBok” https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenue, 0606meHue. JlaboparopHsie paboOTHI 1O 1 1 bubnmoreka [JOK
Kypcy "CBeToBbl€ siBIICHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06061meHne. Pabota ¢ Tekctamu o Teme 1 bubmmnoreka HOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOopenue, o6o0mmenue. Pabora ¢ TekcTamu 1o Teme 1 bubmuoreka [IOK
"KonebGanus 1 BoJgHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o0uenne. Pabora ¢ TekcTamu 1o Teme 1 bub6muoreka [IOK
"CBeToBbI€ sIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o06o6menue. Pabora ¢ TekcTamu 1o Teme 1
"KBanrtoBas u siepHas puzuka"
27
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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6. VYAEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MMPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JI1 YYEHUKA

1. ®wusmka: 7- kiacc: 0a30BBIM ypoBeHb: yueOHUK, 7 kinacc/ [lepeimkun .M.,
Npanor A.U., AxunonepHoe obmiectBo «M3marenbcTBo «IIpocsemienne.

2. Owusuka: 8- kacc: 0a30BBIA ypoBeHb: yueOHUK, 8 kimacc/ Ilepeimkun 1. M.,
NpanoB A. U., AxunonepHoe obmiectBo «M3narenbctBo «IIpocserienne.

3. ®usuka: 9-i kimacc: 6a30BBIM ypoBeHb: yueOHUK, 9 kmacc/ [leperimkun Y. M.,
I'ytauk E. M., VBanoB A. U., IlerpoBa M. A., AkironepHoe oOuiectBo «M3aarenscTBo
«IIpocBemieHuey.

METOANYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJIA

1. ®wusmka. 7 knacc. Metonuueckoe mocodbue k yueOHuky W.M. Ilepsiikuna,
A.UN. NBanoBa /UepnukoBa O.A., I'magenkoBa C.H., Kynpssues B.B., AkmuonepHoe
obmectBo «M3narensctBo «IIpocBerienue.

2. ®wuspka. 8 ximacc. Meroamdeckoe mocobue k yueOHuky M.M. IlepeimkuHa,
A.UN. NBanoBa /UepnukoBa O.A., I'magenkoBa C.H., Kynpssues B.B., AkmuonepHoe
obmectBo «M3narenbctBo «IIpocBerieHue.

3. ®wusmka. 9 kmacc. Meronudeckoe mnocobue k yueOHuky W.M. Ilepeimkuna,
A.UN. NBanoBa /YepnukoBa O.A., I'magenkoBa C.H., Kynpseues B.B., Axknuonepnoe
obmectBo «M3narenbctBo «IIpocBerieHue.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU
MHTEPHET
1. bubnmoreka [{OK https://m.edsoo.ru

2. bubnmumorexka  1mudpoBoro - oOpa3oBATENBHOTO  KOHTEHTa  AKaJIeMHH
Munnpocsemenus Poccun https://urok.apkpro.ru/
3. ®I'C «Mos mxomay https://myschool.edu.ru/
Metoaunueckas noaaepxka neaaroros I'K «IIpocsemenus» https://uchitel.club/
Menunateka «IIpocBemienus» https://media.prosv.ru/
Poccuiickas anekrponHas mmkosa https://resh.edu.ru/subject/4/5/
Tpenaxeps! cepBuca «O6ako 3uanuii» https://oblakoz.ru/
bubnmmoreka Buneoypoko https://interneturok.ru/
SKmnacc https://www.yaklass.ru/p/geografiya#program-5-9klass
10 Sunexc. Penerurtop https://yandex.ru/tutor/uroki/klass-5/geografiya/
11. Yuu.py - poccuiickast oOpa3oBaTenbHas miatdopma https://uchi.ru/
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