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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTABJICHA HAa OCHOBE IOJIOKEHUN M TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENIbHOI MPOTrpamMMbl, IPEICTABICHHBIX B
dI'oC 000, a Ttakke c yu€rom (denepanpHOil pabouell MpPOrpamMmbl
BocnuTanus u KoHuenuuu npenoiaBanus yueoHoro npeamera «Ousukay.

ConepkaHue MporpaMMbl MO (U3HKE HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHOU T'PaMOTHOCTH OOYYaIOUIUXCA U OPraHU3alUI0 HU3YUCHUS
¢u3MKN Ha JEATENIbHOCTHOM OCHOBe. B mporpamme mno ¢usmuke y4uTHIBAIOTCS
BO3MOKHOCTH yueOHOro npeamera B peanusanuu tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yJibTaTaM O0ydeHus, a
TaKXK€ MEXIIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX y4E€OHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsl.

[IporpaMMa 10 (u3MKE YCTaHABIMBAET paclpeiesieHue Y4eOHOro
MaTepuajia mo rojaaMm oOydyeHus (MO KjaccaM), MpeuIaraeT NPHUMEPHYIO
[IOCJIEJOBATENbHOCTh H3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHS
IPEIMETHOIO COACPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN O0YYArOIIMXCA.

[IporpamMma mo ¢usuke pazpaboTaHa C IEJbI0 OKa3aHHUs METOIMYECKON
IIOMOILLY YYUTEIIO B CO3/IaHUN paboYeil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

®du3nka SBISETCA CHCTEMOOOPA3yIOIIMM I €CTECTBEHHOHAYYHBIX
y4eOHBIX TPEAMETOB, TOCKOJIbKY (HU3UUYECKHE 3aKOHBI JIEKAaT B OCHOBE
IOPOIIECCOB U SIBICHUN, HM3yYaeMbIX XUMHEH, OHOJOrHell, acTpoOHOMHUEH WU
¢usnyeckoit reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MHUpa, MPEOCTaBIsET Hambojee sCHbIe 0O0Opa3lbl MPUMEHEHHS HayYHOTO
METO/1a MO3HAHHUSI, TO €CTh CIIOCO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna w3 TIaBHBIX 3a/1a4 (GU3HUECKOr0 00pa3oBaHUs B CTPYKType 0OIIero
o0Opa3oBaHMs COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH H
UHTEepeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM ypOBHE MpEIIOJaracT OBJIAJICHUC
CJIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMHU €CTECTBEHHOHAYYHYO
IPaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS;

e OLEHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEJOBAHUS;

e HHTEPIPETHPOBATH  JAaHHbIE M  MCIOJb30BaThb  HAy4YHBIE
JI0KAa3aTeJbCTBA JUIsl IOJYyYEHHUS BBIBOJOB.

enun w3ydenuss Pu3uku Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHMUs
onpenenensl B KoHuenuuu npenogaBaHus ydyeOHoro npeamera «Pusnkay B
oOpa3zoBaTenbHbIX oOpranu3anusx Poccuiickoit ®denepannu, peannu3yromMX
OCHOBHBIE 00I11€00pa30BaTEIbHBIE NPOrPAMMBI, YTBEPKIEHHON pEIICHUEM
Konnernn MunucrepcrBa npocsewienust Poccuiickoit denepanuu (IpoToKon
ot 3 nexabpst 2019 r. Ne [1K4BH).

Hesun uzyyenus pusuku:

e IpUOOpETEHHE MHTEpeca M CTPEMJICHUS OOYYaroIUXCS K HAYYHOMY
W3YYEHUIO MPUPOJBI, PA3BUTHE MX HHTEJUIEKTYyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE I[O3HAHHUS U
(dbopMupOBaHHE UCCIEIOBATEILCKOTO OTHOIICHUS K OKPY’KaIOIUM
SIBIICHUSIM;

e (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (HyHIAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;



dbopMupoBaHUEe MPEICTABICHUNA O pon (DU3UKHU AJIS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTaBICHUH O BO3MOXKHBIX cdepax  Oynmymen
npoecCHOHaTBHOM NeATENHPHOCTH, CBI3aHHON ¢ (PU3UKOM, TOATOTOBKA
K JaJbHENIIEMY OOYUYEHUIO B 3TOM HAIPABJICHUH.

JlocTrmkeHne 3THX ILeNiel MporpaMMbl 1Mo (QHU3UKEe Ha ypOBHE OCHOBHOTO
o01m1ero oopazoBaHus 00ecreunBaeTCs PeIICHUEM CIIEAYIOMUX 3a4aY:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHHMHM BEIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHUI OMUCHIBATh U OOBACHATH (PU3HUECKUE SBICHUS
C UCIIOJIb30BAHUEM TOJTy4YE€HHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUS NPOCTEHIINX pacy€THBIX 3adad ¢
UCTIOJIb30BaHUEM puznyeckux MOJIETeH, TBOPUYECKUX u
NPaKTUKOOPHUEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAONIOAATh MPHUPOJAHBIE SBICHUS M BBIOJIHATH
OTIBITHI, JTA0OpATOPHBIE PAOOTHI U SKCIIEPUMEHTAIbHbBIE UCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIbHBIX PUOOPOB;

ocBoeHHWe TpuéMoB  paboTel ¢ wuHpopmammenr  (HU3HMUECKOTrO
COJEpKaHUs, BKJIIOYAass MH()OPMALMIO O COBPEMEHHBIX JOCTHIKEHUSAX
(Gu3MKH, aHAIN3 U KPUTHIECKOE OLICHUBAaHNUE WH(OPMaLUU;
3HAaKOMCTBO cO  c¢epaMu  HpoPEeCcCHOHATBHOW  JESTEIbHOCTH,
CBSI3aHHBIMM C  (U3MKOH, U  COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTI)KCHUAX PUZNYECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIli YPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO

oOpa3zoBaHus 0TBoUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEEINIO), B
8 kmacce — 68 4JacoB (2 yaca B Hemenwo), B 9 kimacce — 102 yaca (3 4daca B
HEJIEITI0).

[Ipenaraemerii B mporpaMMe 1o (131/13m<e nepedeHb J1abopaTOPHBIX padboT
U OIBITOB HOCHUT PEKOMEHJATEIbHBIA XapakTep, YYHTEIb JieTaeT BBEIOOD
mpoBeNeHUs JTa0OPATOPHBIX PA0OT W OMBITOB C YUYETOM MH/IMBH/Ty AIIbHBIX
O0COOCHHOCTEM  OOydYaroluMXcs, CIHCKAa JKCIEPUMEHTAIbHBIX  3aJIaHHi,
IpeajiaraéMbIX B paMKax OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 10 (hU3HKeE.



COJEP XAHME OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY:KaI0LIero Mupa.

®dusnka — Hayka o npupone. fAsneHus npupoasl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennuuHbl. M3mepenne gusnueckux BennyuH. Ousnueckue
npubopsl. [lorpemnocts n3mepenuii. MexxayHapogHasi cucTeMa eIMHHII.

Kak ¢usuka u jgpyrue ecTeCTBEHHbIE HAyKH U3YyYalOT MPUPOLIY.
EcTecTBEeHHOHAYUYHBIII METOJ MO3HAHMS: HAaONIOJAEHUE, TOCTAHOBKA HAYyYHOI'O
BOIIPOCA, BBIABMKEHUE THUIOTE3, OJKCIEPUMEHT II0 MPOBEPKE THIIOTE3,
oObsicHeHHe HaOmogaeMoro siBieHus. OnucaHue (QU3NUECKUX SBJICHUU C
IIOMOIIIBIO MOJIETIEN.

Jemoncmpayuu.

1. MexaHU4ecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBbBIE

SIBJIICHHSL.
2. ®usnyeckue MpuOOPHI U MPOLEaypa NPSIMbIX U3MEPEHHUI aHATOTOBBIM
U UPPOBBIM IPHUOOPOM.

Jlabopamopnuie padbomosl u onvimol.

Omnpenenenre HEHBI AeIEHUS Kbl U3MEPUTEIHHOTO TpHOopa.
N3mepenne paccTosHuM.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MaJIbIX TEJ.

N3mepenne teMrepaTypbl NPy MOMOIIU >KHIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIEPATYPBHIL.

[IpoBenenne uccnenoBanus MO MPOBEPKE TMIOTE3BI: JaJbHOCTD MOJIETA
[IapuKa, MYyIIEHHOT0 TOPH30HTaJIbHO, TEM OoJblne, uYeM OoJblie
BBICOTA ITyCKA.

Paszpnes 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHne BelleCTBAa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. OINBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenue uactull BemectBa. CBsA3b CKOPOCTH JABWKEHUS YAaCTHI[ C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumonaeiictBue qacTuil
BELLECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMS BEIIECTBA: CTPOCHME Ta30B, XUAKOCTEH U
TBEPABIX (KPUCTATUIMYECKHX) Te. B3auMOCBsA3b MEXKy CBOICTBAMHU BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUSIX M KX aTOMHOMOJEKYJISPHBIM CTPOEHHUEM.
OCcO00EeHHOCTH arperaTHbIX COCTOSSHUM BOJIBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHSL.

2. Habmonenue muddysum.

3. HabOmionmenue  siBneHUil, OOBACHSIONIMXCA  NPUTSDKCHUEM WU

OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomosl u onvimol.

1. OueHka JAuamMeTpa aTroMa METOJOM PsSAOB (C  HMCHOJb30BaHUEM

dboTorpaduii).

2. OmbITHI O HAOIIOEHUIO TETIOBOTO PACIIUPEHHSI Ta30B.

3. OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHSL.

Pa3nen 3. /IBu:keHne U B3aMMOJAEHCTBHE TeJl.
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Mexanuueckoe IBHKE€HHE. PaBHOMEpPHOE W HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeniHsisi CKOPOCTh MPYU HEPABHOMEPHOM JABUKEHHU. Pacuér nmytu u
BPEMEHHU JIBUKEHUS.

SBnenue uHepUHMH. 3aKOH MHEepUMHU. B3aummonencTBhe Ten Kak MpUYMHA
U3MEHEHHUS] CKOPOCTH [BHWKEHHA Tel. Macca Kak Mepa MHEPTHOCTH Tena.
[InotHoCcTh BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IMHULIE
00BEMa BeleCTBa.

Cuna Kak XapakTepucTUKa B3auMoaecTBus Ten. Cuiia ynpyrocTu U 3aK0H
I'yxa. U3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIIEHHE TATOTEHUS U CHIIA
Tsokectd. Cuna TsbKecTH Ha Jpyrux IoiaHetax. Bec tenma. HeBecomocTsb.
CrnoxeHue CHJl, HApPABJICHHBIX MO OAHOW MpsMOM. PaBHOAEHCTByromas Cuil.
Cuna Tpenusa. TpeHue CKOJBXKEHUS U TpeHHE MOoKos. TpeHue B mpupojie u
TEXHUKE.

Jemoncmpayuu.

1. HabnrogeHue MeXaHM4eCKOro JIBHKEHHUS TeJa.

N3mepenne cKkopoCTH NPSIMOIUHERHOTO ABUKEHUS.
Habnronenue siBieHUss HHEPIIUH.
Habnronenue n3MeHeHHsi CKOpOCTH MPH B3aUMOICHCTBUU TEIL.
CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEJI.
CrnoxxeHue cuJjl, HalpaBJIEHHbBIX 110 OJTHON MPSIMOM.
ﬂaﬁopamopubw paﬁombz u onvimol.
1. OmpenenieHHEe CKOPOCTH PAaBHOMEPHOIO JIBMJKEHHs (IIapvka B
AKUJKOCTH, MOJIETU AJIEKTPUYECKOTO aBTOMOOWIIS M TaK Jlajee).
2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHUsI OpyCKa WM [IapHuKa 10
HaKJIOHHOM IIOCKOCTH.
3. OmnpezeneHue MIOTHOCTU TBEPAOTO TENA.
4. OmbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbkeHus (nedopmarmn)
NPY>KUHBI OT TIPUI0KEHHON CHUIIBL.
5. ONOBITBIL, JEMOHCTPUPYIONIUE 3aBUCUMOCTb CHJIBI TPEHUS! CKOJbXKEHUS
OT BECa TeJa U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEMN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMJAKOCTEN U ra3oB.

JaBnenne. CrnocoObl YMEHBIIECHUS U yBEIWYEHUs JaBlieHUs. JlaBieHue
ra3a. 3aBHCHMOCTb JaBJI€HMs raza orT oObéMa, Ttemmeparypsl. llepenaua
JABJICHUs] TBEPABIMU TEJIaMHU, >KHAKOCTAMH U Tra3aMu. 3akoH [lackais.
[THeBMaTHUeCKHE MaIIMHBI. 3aBHCHUMOCTH JABJICHUS >KHIKOCTH OT TITyOWHBI.
I'uppocratuueckuit mapamokc. CooOmraronuecs: cocyasl. [ uapaBimuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMmocdepHoe napieHue. [IpuunHbl cyiiecTBOBaHuUs
BO3yIrHON 00omouku 3emumn. OnbiT Toppuyenmu. U3mepenne atmocdepHOTro
JaBJICHUA. 3aBHCHUMOCTh aTMOC(EPHOTO AaBJIEHUS OT BBICOTHI HaJ yPOBHEM
mopst. [Ipubops! 11 u3mepenust atMochepHOro JaBICHHUS.

JleicTBue KUOKOCTM W Tra3a HAa NOTPYKEHHOE B HUX TeJO.
BrirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanue Ten.
Bosngyxonnasanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIIEPATYpHI.

[lepenada naBiaeHUs KUAKOCTHIO U Ta30M.
CooOmaronuecs CoCybl.

I'mpopaBnnueckunil mpecc.

[IposiBneHne neicTBUS aTMOCHEPHOTO ABIICHUS.
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6. 3aBUCHUMOCTbH BBITAIKHBAIOUICH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTU
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOILIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcCioBME IUIaBaHMs TeJ: IUIABAaHWE WM INOTPYyXKEHUE Tel B
3aBUCHUMOCTH OT COOTHOILEHUS IIJIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamophuie pabomosl u onvimol.

1. HccnenoBaHnwe 3aBHCHMOCTH Beca Tejlla B BOJEe OT 00bEMa
NOTPYKEHHOM B )KUJKOCTb YACTH TEJIA.

2. OmpepneneHue BBITAIKUBAIONIEH CHJIbI, JCHCTBYIOIIEH Ha Telo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH HA
TEJI0 B )KUIKOCTH, OT MAcChl TeJA.

4. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIBI,
NEUCTBYIOLIEH Ha TEIO B JKUIAKOCTH, OT OOBEMA MOIpYyXKEHHOU B
KUJKOCTb YaCTH T€JIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoncrtpyupoBanue apeoMerpa WIH KOHCTPYUPOBAHUE JIOOKH U
OIIpELICIIEHUE €€ IPY30IOABEMHOCTH.

Pa3zpnen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHsl pbiuara. [IpumeHeHHe mpaBuia pPaBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaswio» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprusd. KuHernueckas M IOTEHUHAIBHAS DHEPIUS.
[IpeBpamienre OAHOrO BHJAA MEXAHUYECKOM SHEPrMM B JpYroil. 3akoH
COXPAaHEHMS YHEPTUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamophuie padbomosl u onvimol.

1. Omnpenenenne paOOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABUKEHUU

T€JIa 110 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yCinoBUM paBHOBECHS pblUara.

3. M3zmepenne KIIJ[ HaKIOHHOM IIOCKOCTH.

4. M3ydeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Pa3znen 6. TeruioBble siBJICHHS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIeKYJI. OMbIThI, TOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopaenu TBEPAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue n amopdusie tena. OObsiCHEHUE CBOWCTB T'a30B, KHUAKOCTEH
Y TBEPABIX TEJI HA OCHOBE NOJIOKEHUW MOJIEKYJAPHO-KMHETUYECKON TEOPHH.
CmaurBaHU€ U KaNWJUISIPHBIC SIBJIEHUS. TeII0BOE paCIIupPEHUE U CxKATHUE.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKECHHUS
gactull. BHyTpenuss sHeprus. CrnocoObl W3MEHEHWsS BHYTPEHHEW SHEPTUH:
Terjionepegaya W coBepuieHue  pabotel.  Buasl  Temonepenauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyYCHHE.

KonuuectBo TemnoTel. Y aenbHas TEMIOEMKOCTh BEHIECTBA. Temioo0MeH 1
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OamaHca. IlnaBnenue u
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABICHUS.



[TapooOpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. YaenbHas Terora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOTO
JABJICHUS.

BnaxnocTts BO3myXa.

DHeprus TOIIMBA. Y e/IbHAS TEIIOTa CTOPAHUS.

[Ipunuuner padotel TernoBbix Asuratenei KIIJ[ temmoBoro asuratens.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPEbl.

3aKOH COXPAHEHHMsI U MPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1.

Uik W

12.
13.

Habmoenne 6poyHOBCKOTO IBHXKEHUSI.

Ha6monenue nuddysun.

Habnronenue siBieHu cMauyuBaHUs U KalUUISPHBIX SIBIICHUH.
Habnronenue TermioBoro pacuiupeHus Tel.

N3MeHenue naBiieHus raza npu U3MEHEHUU 00bEMA U HarpeBaHUM WU
OXJIAXKJIEHUH.

[IpaBuiia u3MepeHus TeEMIIEPaTyPhl.

Bunbl Tenonepenayn.

OxnakaeHue Ipu COBEPIICHUN PAaOOTEHL.

HarpeBanue npu coBepIiiieHIN padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHUE TETUIOEMKOCTEH Pa3TUIHBIX BEIICCTB.
. HaOmronenue xumnenus.

HaOnronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopenu TeIIOBBIX IBUTATEIICH.

Jlabopamophuie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHSL.
OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITHI IO HAOIIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenve AaBieHUs BO3ayxa B OajsIoHE MITPUILIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJIEHUS BO3AyXa OT €ro
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumoTe3bl JIMHEWHOM 3aBHCHUMOCTH JJIMHBI CTOJOMKA
KUIKOCTH B TEPMOMETPUUECKOMN TpyOKE OT TEMIIEpaTypHI.
HaOnronenue wm3MeHEHHMs BHYTPEHHEW SHEpPrUM Tella B pe3yJbTaTe
TEIUIoNepeau U padOThl BHEITHUX CHJI.

HccnenoBanue sBICHHS TEIIOOOMEHA MPU CMEIIMBAHUMU XOJIOAHOW U
ropsiueu BOJBI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHONO BOJOM MpHU
TEMJI000MEHE C HArPETHIM METAJUTMYECKUM LIUJIHHIPOM.

OnpenenenHne yIeapHON TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca uCapeHus.

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenre yieapHON TEIUIOTHI IIABJIEHUS JbJA.

Pa3znen 7. DinekTpryecKue M MATHUTHbIE SIBJICHUS.

Onektpusanus Ten. J[Ba poaa 3ieKTpUYecKuX 3apsiioB. Bzanmoneicteue
3apsoKeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTh CWIJIBI  B3aUMOJEUCTBUS
3apsKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEKY TE€JIAMU).

DnekTpuueckoe mnoiie. Hanpsk€HHOCTh 3nekTpudeckoro nosist. [punmmn
CYNEPIIO3ULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu »smekTpuyeckux 3apsaoB. OJIEMEHTApHBIM 3JIEKTPUYECKHMA
3apsa. Crpoenwe atoma. IIpOBOJHMKM M JMAJIEKTPUKUA. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYILECTBOBAHUS SJIEKTPUUYECKOTO TOKA.
HctouHuku mocTOosSTHHOro Toka. J[eMCTBUSI 3JIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B JKUJKOCTSIX U razax.

OnekTtpuueckas 1enb. Cuia Toka. DJEKTPUUECKOE HampsiKEHHE.
ComnpoTuBIE€HUE TPOBOJHUKA. Y AECIbHOE CONPOTHUBJIECHUE BELIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnenoBaTenbHOEe UM MapallyIeIbHOE COEAUHEHUE
IIPOBOTHUKOB.

PaGora m MomHOCTh 3ieKTpUyYecKoro Ttoka. 3akoH Jlxoyns—Jlenua.
DNeKTpUYecKue IeNd W TMOTPEOUTENr DJIICKTPUUECKOW JHEPTruu B  OBITY.
Kopotkoe 3ambikanue.

[ToctostHuble  MarHuThbl. B3anMOAEHCTBME MOCTOSIHHBIX  MAarHHUTOB.
MaruutHoe mnone. MaruuTHoe mnojie 3eMJIM M €ro 3HaueHue AJis JKU3HU Ha
3emute. OnbIT Opcerena. MarHuTHOE MoJie 3JIeKTpU4eckoro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TexHUKe. [lelicTBME MAarHMTHOTO MOJISI Ha MPOBOJHUK C
TOKOM. DNEeKTPOJIBUTATEIb MTOCTOSIHHOTO TOKa. Hcnonb3oBaHue
AIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apages. SIBneHue 3JIEKTPOMAarHUTHOM WHAYKUUHU. [lpaBuio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS 3JIEKTPUUYECKON SHEPruu.
DNEeKTPOCTAHITMHN Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

1. DJeKTpu3alus Tell.

2. JIBa poma 3JMEKTPUYECKHX 3aAPSJAOB U B3aUMOJICVICTBHUE 3apsiKEHHBIX

TeJL.

3. YCTpOWCTBO M IEUCTBUE IEKTPOCKOIIA.

4. DIIEKTpOCTaTHUYECKass UHIYKIHUA.

5. 3aKOH COXpaHEHHUsI JIEKTPUUECKUX 3aPS/IOB.

6. IIpOBOJHMKHU U TUBIEKTPUKHU.

7. MoJienupoBaHHUE CHIIOBBIX JIMHUMN AJEKTPUUYECKOTO OIS,

8. M CTOYHMKHM OCTOSIHHOTO TOKA.

9. JleuCTBHs DIIEKTPUIECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. ['a30BbIN pazps.

12. I3mepeHne cuibl TOKa aMIIEpMETPOM.

13. I3mepeHnne 3J1eKTpUIECKOr0 HAMPSKEHUSI BOJIBTMETPOM.

14. Peoctat u mara3uH CONPOTUBIICHUM.

15. B3anmMonencTBue MOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJFOCOB MarHuTa.

17. MoaenupoBaHue€ MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18. OmbIT DpcTena.

19. MarautHoe noJjie Toka. JJIeKTPOMarHur.

20. JlelicTBHE€ MarHMTHOTO TOJISI HA POBOJHUK C TOKOM.

21. DIEKTPOJABUraTeNb MOCTOSHHOTO TOKA.

22. UccnenoBaHue SABIEHUS 3JEKTPOMArHUTHOM MHTYKIIUH.

23. OnbiTel Dapanest.

24. 3aBUCUMOCTh HAIpaBJICHUs] WHIYKIIMOHHOTO TOKa OT YCJOBUU €ro

BO3HUKHOBEHUS.
25. DIEKTpOoreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie padomot u onvimol.



1. OmpITBI TO HAOMIOACHUIO OJJICKTPHU3AIMU TeNl WHAYKIMEH © TIpHu

COTIPUKOCHOBEHHH.

UccnenoBanne AEUCTBUS DIEKTPUYECKOTO TIOJS HA MPOBOJHUKU U

JTUDJICKTPHKH.

COopka u mpoBepKa paboThI MEKTPUIECKOM TIETTH TTOCTOSHHOTO TOKA.

N3mepenre u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryanpoBaHne HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYLIETO YEPEe3 PE3UCTOpP, OT

COTIPOTHUBJICHUS PE3UCTOPA U HANIPSHKSHUS Ha PE3UCTOPE.

7. OTBITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTPOTHUBJICHUSI MPOBOJHUKA OT €r0 JUIMHBI, IUIONIAINA TOMEePEYHOTO
CEUEHHUS U MaTepuana.

8. IlpoBepka mpaBuia CIOKCHHUS HAMPSDKCHWA MPHU TOCIEI0BATEIIBHOM
COCIMHECHHH JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBwia Ijisi CHJIBI TOKa TPHU MAPAICITHPHOM COCIUHEHUU
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PE3UCTOPOB.

10. Ompenenenne  pabOTHl  AIEKTPUUYECKOTO TOKA, HAYIIETO 4epe3
pe3ucTop.

11. OnpeiesieHne MOITHOCTH DJEKTPUYECKOTO TOKA, BBIICISIEMON Ha
pesucrope.

12. MccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILIETO Y€pe3 JTaMIIOUKY, OT
HaIIpsDKEHMS Ha HEW.

13. Onpenenenue KIIJ[ HarpeBaTens.

14. MccnemoBanue MarHuTHOTO B3aMMOJIEMCTBUS MMOCTOSTHHBIX MAarHUTOB.

15. I3ydyeHne MAarHUTHOrO TMOJISI MOCTOSIHHBIX MArHUTOB IMPHU KX
00bEIMHEHUU U Pa3JICJICHUH.

16. UccnenoBanue [E€UCTBUS DAJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTPETIKY.

17. OOBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHutra OT CHJIbl TOKa W HAalpaBJICHHUS TOKAa B
KaTyIIIKE.

18. M3ydeHue nercTBrsI MArHATHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u u3ydeHue padoThl AIEKTPOIBUTATEINSL.

20. U3mepenue KII/I anekTpoaBurareibHOM yCTaHOBKH.

21. ONBITEl MO MCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW HWHIYKIIVU:
VCCIICIOBAHUE M3MECHEHHUM 3HAYCHUS W HAIPABJICHUS WUHIYKIIMOHHOIO

TOKA.
9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe JaBrmkeHue. MarepuanbHas Touka. Cuctema OTCYETA.
OTHOCHUTENIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE MpAMOIMHENHOE
nexeHue. HepaBHoOMepHoe mpsMoiMHEHOe nBHkeHue. CpengHss W
MTHOBEHHAs! CKOPOCTBh TeJa IPU HEPABHOMEPHOM JBVKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsSMOJIMHEIHOE JBHkeHHE. CBOOOIHOE
nageHue. OnsITel ['anunes.

PaBHOMEpHOE NBHXKEHUE 1O OKpYKHOCTU. [lepron u yactoTa oOpaiieHusl.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpocTpeMuUuTENbHOE YCKOPEHHE.

[IepBpiii 3akon Herotona. Bropou 3akon HerooTona. Tperuit 3akoH
Herorona. [IpuHIumn cynepno3nuuu Cuil.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHs CKOJIbXKEHUS,
CuJia TPEHUS MTOKOS, IPYTHE BUIBI TPEHHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO
nageHus. J[Bmwxenue miaHer BOKpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOoBecue MmaTepuanbHOM TOYKA. AOCOMIOTHO TBEPAOE  TENo.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIUIEHHONW OCBhIO BpamleHus. MOMEHT CHUJIBI.
LenTp TsKECTH.

Nmnynsc Tena. M3meHenue wummynbca. HMMmynsc  cuiabl.  3aKOH
COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBM)KEHHUE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cui TsSKECTH, YNpPYTrocTH,
Tpenus. CBs3b 3Hepruu U padothl. [loTeHnmanbHast 3HEPrus Tena, MOIHATOrO
HaJ TOBEPXHOCTBbIO 3eMuid. [loTeHuumanbHash SHEPrus CKaTod NPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON IHEPIrUU. 3aKOH COXPAHECHUS
MEXaHUYECKOU YJHEPTUH.

Jemoncmpayuu.

1. HaOnroneHne MEXaHMYECKOrO JIBHJKEHHS Tella OTHOCUTEIBHO Pa3HBIX
TE€JI OTCYETA.

CpaBHeHHE MyTEH W TPACKTOPUN JBUKEHUS OJHOTO M TOrO K€ Tena

OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepeHre CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

Habnronenue nBM>XEHMS Tella [0 OKPYKHOCTH.

HaOnronenne MexaHUYECKUX SIBICHUHM, MNPOUCXOIAIIMX B CHUCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KCHHU

OTHOCHUTENbHO KabuHeTa GU3HKH.

7. 3aBUCHMOCTbH YCKOPEHHS Te€Ja OT MacChl TeJla U IEUCTBYIOIIEH HA HETO
CHUJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TEIL.

9. M3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [lepenaya nMmyJsibca MpyU B3aMMOIEUCTBUH TEIL.

11. I[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aHUMOIECHCTBUH.

13. CoxpaHeHHe UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.

14. HabnroeHne peakTUBHOTO JABUKEHHUS.

15. CoxpaHeHUE MEXaHUYECKOU SHEPTUU MPU CBOOOTHOM MaJCHUMU.

16. CoXxpaHeHHE MEXaHWYECKOM >SHEprud IpU JBWKCHUM TeJa IOJ
JNEUCTBUEM TPy KUHBI.

Jlabopamopnwie padomot u onvimol.

1. KoncTpynpoBanue Tpakra [uisl pa3roHa U JaJIbHEUIIEr0 PAaBHOMEPHOIO
JBVKEHUS IIAPUKA WK TEJIEHKKH.

2. OmnpeneneHue CperHE CKOPOCTH CKOJBXEHUs OpyCcKa WU JBUKEHUS
HIapyKa M0 HaKJIOHHOM MIOCKOCTH.

3. OmpeneneHne yCKOpPEHHUS Tejla MPU PAaBHOYCKOPEHHOM JIBHIKEHHH I10
HAKJIOHHOU IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTU MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HauaJbHOW CKOPOCTH.

5. IlpoBepka rumore3bl: €cid NpPU PABHOYCKOPEHHOM JBMXKEHHH O€3
HAa4YaJIbHOM CKOPOCTH IyTH OTHOCATCA KaK psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIHE MPOMEXYTKH BPEMEHH OJJUHAKOBBI.
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6. MccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.
7. Omnpenenenue KodhUIIMEeHTa TPEHUS CKOIBKECHHUS.
Onpenenenne KECTKOCTU IPYKUHBI.
9. OmnpeneneHnue pabOThl CWIbl TPEHUS MPU PABHOMEPHOM JBHKEHUU
TeJa MO0 TOPU3OHTAILHOW MOBEPXHOCTH.
10. Onpenenenre padOTHl CWIbl YNPYroCTH MpPU MNOABEME TIpy3a C
UCIIOJIb30BaHUEM HEMOJIBUXKHOTO U MTOJABUKHOTO OJIOKOB.

11. I3yueHue 3aKkoHa COXpaHEHUS! SHEPTUU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

Konebarenbnoe paBuxenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMIA:
MEPUOJI, YacCTOTa, AMIUIATYyJIa. MaTeMaTU4eCKud W NPYKUHHBIA MasTHUKHU.
[IpeBpaiiienrie 3HEprun Mpu KojieOaTeIbHOM JIBHKCHUU.

3aryxaromue kojeOanus.  BolHyxneHHsle  koneOanusa.  Pe3onanc.
Mexannueckue BodHBL. (CBOICTBA MeXaHMYeCKUX BOJIH. I[IpomonbHbie
nonepevyHble BOJIHBL. J[IMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJIOM TeJE, CEHCMUYECKUE BOTHBI.

3ByK. ['poMKOCTh 3ByKa 1 BbicoTa ToHa. OTpakeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xonedGaHui Ted MOJ JAEUCTBUEM CHIIBI TSIKECTH U CHIIbI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.
HaOnronenue BoIHYXAEHHBIX KOJIEOAHUM U pe30HAHCA.
Pacnpoctpanenuie npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEH).
HaOntonenune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHU PE30OHAHC.
ﬂaﬁopamopubw pabomul u onvimol.
1. OmpeneneHne 4YacTOThl W TEpPHOJA KOJICOAHWH MaTeMaTHYeCKOTO
MasTHHKA.
2. OnpezneneHue 4acTOThl U Mepuoa KoiaeOdaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH IEepuoAa KoJeOaHWH NOJBEIIEHHOIO K
HUTHU Ipy3a OT AJIMHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH MepHOJia KOJIEOAHWI MPYKUHHOTO
MasTHUKA OT MaccChl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH Tieproja KoieOaHuii rpy3a, MOIBEIICHHOTO
K HUTH, OT MacChl Ipy3a.
6. OmbBITBI, JEMOHCTPHUPYIONIME 3aBUCUMOCTh Tepuoja KoJeOaHun
NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a 1 )KECTKOCTU MPYKUHBI.

7. W3mepeHue ycKopeHus: CBOOOIHOTO TafCHHUS.

Pa3znen 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJe. ODJIEeKTPOMarHuTHble BOJHBL.  CBOMCTBa
aneKkTpoMarHuTHeIX BoJjH. Illkana snekTpomarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIsSi COTOBOM CBSI3U.

DnekTpomMarHuTHas npupona ceera. CKopocTh cBeTa. BoslHOBBIE CBOICTBA
CBeTa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padomot u onvimol.
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1. M3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmens  cBera. Mcrounuku — cBera.  [Ipsmonunernnoe
pacnpoctpaHeHue cBeta. 3atmeHuss ConHua u Jlynel. OTpakeHue cBera.
[Tnockoe 3epkano. 3aKkoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus: cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. lcrnonap30BaHME NOJHOIO BHYTPEHHErO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlmaza. Xom nyuedr B smn3e. OnTmdeckas cuctema Qortoarmapara,
MHUKpPOCKOINIa M TeJecKomna. a3 kak ontuyeckas cucreMa. bau3opykocTbs u
JAIbHO30PKOCTb.

Paznoxxenne Oenoro ceera B crekTp. Onbitel HbioTona. CnoxxeHue
CHEKTpaJbHBIX IBETOB. Jlucnepcust cBeTa.

Jlemoncmpayuu.

1. IIpsamosMHENHOE pacIpOCTPAaHEHHE CBETA.

2. OtpaxkeHue cBera.

3. Ilomyuenume wu300pakeHHI B IUIOCKOM, BOTHYTOM M  BBIIYKJIOM
3epKanax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xon ay4eil B coOuparoiiei JInH3e.

XO0J Iy4der B pacCenBarOLIEH JIMH3E.

[Tonyyenue n300pakeHU ¢ TOMOIIBIO JINH3.

. Ilpunnun pevictBus oToanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznosxenue 0eioro cBera B CIEKTP.

12. Ilomyuenue Oeyoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomosl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTJla OTPaKEHHsI CBETOBOIO JIyda OT yriia

naJeHUs.

2. M3ydeHue XapakTEpPUCTHK U300pAKEHUS NIPEAMETA B IUIOCKOM 3€pKaJIe.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa IPEJIOMJIEHHS CBETOBOTO Jy4ya OT

yTila naJeHs Ha TPaHULE «BO31YX—CTEKIIO».

4. llomyueHnne n300paxeHHi ¢ MOMOIIBI COOUPAIOIIEH JIMH3BI.

5. Ompenenenne (POKYCHOTO  pacCTOSHHA W ONTHYECKOM  CHIIBI

coOuparonie TMH3bIL.

6. OIBITHI MO PA3I0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. ONBITHI IO BOCIIPUATHIO LIBETA MPEAMETOB MPU UX HAOJIIOJACHUH YEPE3

LBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnsitel Pesepdopna u mianerapuas monenb aroma. Mozens atoma bopa.
Hcnyckanue n normouieHre ceeta arToMoM. KBaHThl. JInHEeHYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbga, Oeta- u ramma-msnydenus. CrpoeHue
aTroMHOro sanpa. HyxkmoHHas  Momens  atomHoro  siapa.  M3oTtomsl.
PannoaktuBHbIe peBpaluenus. [leproa noiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPaHEHHUS 3apsI0BOIO U MacCOBOT'O YHUCEN.
DOHeprus cBsi3U aTOMHBIX sjep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTes3a u
nenenus saep. Ucrounuku sneprun CoHIa U 3BE3I.

Snepuas sHepreruka. JleMCTBUA PaguOAKTUBHBIX W3JIyYCHUN Ha JKUBBIE
OpraHU3MBbl.
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Jemoncmpayuu.

CrHeKTpbl U3TyYEHUS U MOTJIOIIECHHS.

CHeKTpbl pa3IMYHbIX ra30B.

CnexTp Bogopoa.

Habnronenue tpekoB B kamepe Bunbcona.

PaboTta cuéTunka HOHU3UPYIOUIUX U3ITYyYEHU .

Peructpanus uznydeHrs NpupoIHbIX MUHEPAIOB U IPOYKTOB.
ﬂaﬁopamopubw pabomul u onvimol.

1. HaOnroneHue CIUIONIHBIX U JINHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccinenoBanue TpEKOB: U3MEPEHHUE SHEPTHH YACTULBI 10 TOPMO3HOMY

nyTtu (o ¢potorpadusam).

3. W3mepeHnue paaroakTUBHOTO (GoOHA.

IToBTOPHUTEIBHO-00001IAOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-006001aIOIIIN I MOJYJb IpeHa3HauYeH TUIS
CHUCTeMAaTHU3allud U O00OOIIEeHHs MPEIMETHOTO COJACPKAaHUS U OIbITa
JeSITeIbHOCTH, TPHOOPETEHHOTO MPU U3YUYEHUU BCErO Kypca (PU3WKH, a TaKKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYJIAapCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00yJaronuxcsi, BRIOPABIIMX 3TOT YYCOHBIN TIPEIMET.

[Ipn u3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUIbl JCATEIBHOCTH, Ha OCHOBE KOTOPBIX O0OECHeuHnBaeTCsl JOCTHKEHUE
OPEIMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB OOy4YeHHs,
(dopMupyeTcsi eCTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HaYYHBIX METOJIOB
UCCIICJIOBAHUS SIBJICHUN MPUPOJABI U TEXHUKH, OBJIAICHUE YMEHHUSIMH OOBSICHSITD
dusnyeckue SBICHUS, MPUMEHSS MOJTYYSHHbIC 3HAHUs, PellaTh 3aJ1a4H, B TOM
YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHOMIIHATBHO ~ JESITEIbHOCTHBIM  XapakKTep  JTaHHOrO  pasjiena
peanu3yeTcs 3a CUET TOro, YTO OOYHAIOIIUECS BBITOJIHSIOT 3a/1aHHSI, B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pAcCloO3HaBATh M HAY4YHO OOBICHATH
¢dusnyeckue sIBICHNUS B OKPY KAIOLIEH MPUPOE U MOBCEIHEBHOM KU3HH;

UCTOJb30BaTh HAYYHBIE METOABl HCCIEAOBaHUSA (PU3MUECKUX SIBICHUH, B
TOM YHCJIE JJIs IPOBEPKU TUIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH Hay4YHBbIE OCHOBBI HanOoJiee BaXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HAOpUMep, MPAKTUYECKOTO  MCHOJIB30BAHMS  Pa3IMYHBIX
VCTOYHHMKOB SHEPIHUHM HAa OCHOBE 3aKOHA IPEBpALICHUS U COXPAaHEHUS BCEX
U3BECTHBIX BUJOB SHEPTUU.

A e



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INTPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenne ¢usnku Ha ypOBHE OCHOBHOTO 00mero o0pa3oBaHUs
HaIpPaBJICHO Ha JOCTH)KEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX U IPEAMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB.

B pesynbrare w3ydeHus GU3NKM HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOydaromerocs OyayT chopmupoBaHbl  CIEAyIOLINE
JUYHOCTHBIE PE3yJIbTAThl B YACTHU:

e 1) maTpHOTHYECKOr0 BOCIIUTAHUSA:

e — TIPOSIBIICHHE UWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHUIO
POCCHIICKOM (PM3NUECKON HAYKU;

e — IICHHOCTHOE OTHONICHHE K JTOCTHKEHUSIM POCCUMCKUX YIEHBIX-(DU3HKOB,;

e 2) rpa:kIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e — TOTOBHOCTh K QaKTUBHOMY YYacCTHUIO B OOCYXIEHUU OOIIECTBEHHO
3HQUMMBIX M O3TUYECKUX TMpoOJieM, CBA3AHHBIX C MPAKTUYECKUM
IIPUMCHEHUEM JOCTHKCHUN (PU3HKU;

e — OCO3HAaHHE BAXXHOCTH MOPAIbHO-ITUYECKUX MPHUHIIUIIOB B JIESITEILHOCTH
YYEHOrO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHUS:

e — BOCIIPHUATHE ICTETUYECKUX KaueCTB (PU3NIECKON HAYKHU: €€ TAPMOHUYIHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e — OCO3HAaHHE IIEHHOCTH (HU3UYECKON HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHHWS  MHUPA, OCHOBBI  Da3BUTUS  TEXHOJOTHHM,  BaXKHEHIIEH
COCTaBJISIOIIEN KYJIbTYPBI;

e — pa3BUTHE HAYYHOH JIFOOO3HATEIBLHOCTH, MHTEPECA K UCCIEAOBATEIBCKOM

JEATEIIbHOCTH;

e 5) (QopvmupoBaHus KyJbTYPbl 3I0POBbSI H JIMOLMOHAJIBLHOIO
OJ1aronoJry4ms:

e — OCO3HAHHWE IIEHHOCTH O€30macHOTr0 00pa3a KWU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpaBUI O€30MacHOrO MOBEACHUS Ha
TpPaHCTIOPTE, Ha JOPOTAX, C AIEKTPUUIECKUM U TEIJIOBBIM 00OPY/IOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e — c(hOpMHUPOBAHHOCTh HaBbIKa pedJIEKCUHU, MPU3HAHUE CBOETO IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeJIOBEKa,;

e 6) TPYZ0BOI0 BOCIIMTAHUA:

e — AKTHMBHOE Y4YaCTH€ B PELICHUM MPAKTUUECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHON OpraHW3alliid, TOpOoJaa, Kpas) TEXHOJOTHUYECKOW U
COIMAJILHON HAIPaBICHHOCTH, TPEOYIOIMMUX B TOM YHCIE W (PU3UUECKHUX
3HAHM;

e — MHTEPEC K MPAKTUYECKOMY H3YyUYCHHIO IPO(decCHii, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUA:

e — OpPHUEHTAIMS HAa MPUMEHECHHE (PU3MUYECKUX 3HAHUU JUIsl PEIIeHUs 3a7a4 B
00JIaCTH OKPY’KAIOIIEH Cpenpl, MJIAaHUPOBAHHS IOCTYIKOB M OIICHKH HX
BO3MO>KHBIX ITOCIEACTBUAN I OKPY KAIOIIEH CPE.IbI;

e — OCO3HAHUE TI00aJTHLHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM U MyTeH ux
pelieHus;

e 8) ajanTranum K U3MEHSIOUIMMCH YCJIOBUAM COLMAJIBLHOM U NMPUPOIHOH
cpeabl:



- HOTpe6HOCTB BO B3aHMOHeﬁCTBHH IIpHU BBIITOJIHCHHUN I/ICCJ'IGILOBaHI/Iﬁ "
IIPOCKTOB (bHBH‘-IGCKOfI HarpaBJICHHOCTH, OTKPBLITOCTb OIIBITY W 3HAHUAM

JPYTHUX;

e — TOBBIIIEHHE YPOBHSA CBOCH KOMIETEHTHOCTH 4Ye€pe3 IMPAKTUYECKYIO
JIESATENBHOCTD;

e — TMOTPeOHOCTH B (POPMUPOBAHWUU HOBBIX 3HAHUN, B TOM YHCIE
bopMyIUpOBaTh WJEHU, TOHATHSA, THUNOTE3bl O (U3MYecKux OOBEKTaxX u
SABJICHUSX;

e — OCO3HaHHWE ACPUIMTOB COOCTBEHHBIX 3HAHWUN W KOMIICTCHTHOCTEH B
obnactu pU3UKH;

e — IJIJAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETCHHHM HOBBIX (DU3UIECKUX
3HAHUM;

e — CTPEMJICHHE AaHAJIU3UPOBATh W BBIABIATH B3aAUMOCBS3U IPHUPOIBI,
oOIIecTBa W IKOHOMHKH, B TOM YHCJI€ C HCIOJIB30BAaHUEM (PU3MUECKHUX
3HAHM;

e — OLECHKAa CBOMX JICCTBUM C YYETOM BJIMAHHUS HA OKPYXKAIOWIYIO CpELy,

BO3MOJKHBIX TJI00ATBHBIX MOCIEICTBUH.
METAIIPEIMETHBIE PE3YJIBTATBI

B pesynprare ocBOeHHs HporpamMMmbl MO (pu3MKe HAa ypOBHE OCHOBHOTO
obmero  oOpa3oBanusi y  oOyuaromerocss  OyayT  chOpMHUPOBAHBI
MeTanpe/MeTHbIe pe3yJbTaThl, BKJTIOYAIOIIIE MO3HABATENIbHbIC
yHHUBEpCcajbHble Yy4eOHbIE JAEWCTBUSA, KOMMYHUKATHUBHBIE YHHBEpPCATbHbBIC
yueOHbIe ACHCTBUS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbIE JEHCTBHS.

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble Jornveckue 1eicTBUS:

e BBIBIATh M XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(siBEHUI);

e YCTaHABIWBATH CYIECTBEHHBIN MPU3HAK KJIACCH(PUKAINHA, OCHOBAHUS
1151 0000IIEHNS U CpaBHEHUS,

e BBIABJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTPUBAEMBIX
dakTax, MaHHBIX W HAONIOACHUSIX, OTHOCSIIHUXCA K (U3HUYCCKUM
SIBJICHUSIM;

e BBISBIATH MPUUYUHHO-CIIECTBEHHBIE CBS3U MPU U3YUECHUH (PUBHUECKUX
SIBICHUA U TMPOLECCOB, JieJlaThb BBIBOABI C  KCIOJIb30BAHHEM
JNEIYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIIOUEHUM, BBIIBUTATh THIIOTE3bI
O B3aUMOCBSI3SIX (PM3UYECKUX BEIIMYUH;

e CaMOCTOSITENIbHO BBIOMpATh Crmoco0 pemieHus y4eOHOUM (u3nueckoi
3a/1auu (CpaBHEHUE HECKOJIBKUX BAPUAHTOB PEIICHUS, BEIOOP Hanbosee
MOAXOJISAIIEr0 C YYETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUA:

e HCIOJIb30BaTh BOINPOCHI KAk HCCIEIOBATEIbCKUNA  MHCTPYMEHT
MTO3HAHUSI;

e TMPOBOJUTH IO CaMOCTOATEIBHO COCTABJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIM (U3UYECKUI DKCIIEPUMEHT, HEOOJBIIOE WCCIICTOBAHUE
(HU3UYIECKOTO SIBJICHUS,

e OIICHUBAaTh HA MPUMEHUMOCTb M JIOCTOBEPHOCTb WH(OpMaIIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIICIOBAHMS WM SKCIIEPUMEHTA;



CaMOCTOATENHLHO  (hOpMyIUpOBaTh OOOOIEHUS W  BBIBOABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,
MIPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIIee pa3BUTHE (PU3HUECKHUX
MPOIIECCOB, a TAKXK€ BBIIBUTATH MPEANOIOKEHUS 00 WX pPa3BUTHUU B
HOBBIX yCIIOBUSX U KOHTEKCTaX.

Pabora ¢ uHpopmanmei:

IPUMCHSTH Pa3InNIHbIC METObI, HTHCTPYMEHTBI M 3aIPOCHI IIPHU ITOUCKE
¥ 0TOOpe MHPOPMAITUH W JAHHBIX ¢ YIETOM MPEUI0KCHHON YueOHOH
bu3ndeckoit 3a1a4u;

aHAJIM3UPOBATb, CHCTEMAaTHU3HPOBAThH U UHTEPIIPETHPOBATH
UHGOPMAITUIO PA3TMYHBIX BUIO0B U (POPM IIPEICTABICHHUS;
CaMOCTOSITEJTbHO BBIOMPATh ONTUMAIBHYIO (OpMy MpeacTaBiIcHUS
UHPOpMAIIMU W WUTFOCTPUPOBATH pellacMble 3aJaddl HECIOXHBIMHU
cXeMaMH, TuarpaMMaMi, HHOU TpaduKOi ¥ UX KOMOWHAITUSIMHU.

KoMMmyHHMKAaTHBHBIE YHMBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:

B X0Ji¢ OOCYXJICHHS Yy4eOHOT0 MaTepHraia, pe3yabTaToB J1ab0paTOPHBIX
paboOT M MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOn
TEMbl W BBICKA3bIBaTh WJICHM, HAIICJICHHBIE HA pEUICHUE 3aJaud U
noJi/iep kKaHue 0JaroKenaTeIbHOCTH OOIIEHUS;

COMOCTABJISATh CBOM CYXKJICHHUS C CYXACHUSMH JAPYrUX YYaCTHHKOB
Jyanora, 0OHapyKUBaTh Pa3Inuue U CXOACTBO MO3UIINM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABIATh PE3YJBbTAThl BBITIOJHEHHOTO (DHU3UYECKOTO
OMbITa (IKCIEPUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

NOHMMATh W  HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHIAHOM U
WHINBUIYyaTbHOH pPAa0OThI TPU PEUICHWHW KOHKPETHOH (U3MUecKon
npo0JieMbl;

NPUHUMATh 1I€IM  COBMECTHOM JIESITEIIbHOCTH, OPTraHU30BLIBATH
JNEUCTBUSL TO €€ JOCTHKEHHUIO: paCHpeleNiaTh pOJIM, OOCYKIaTh
MPOILIECChl U PE3YyJbTAaThl COBMECTHOW pPabOThl, 0000IIATh MHEHUS
HECKOJBbKHUX JIFOICH;

BEITIOJIHATH CBOKO 9acTh palOThI, JOCTUTAsI KAY€CTBEHHOTO pe3yJbTaTa
[0 CBOEMY HANpPaBJICHUIO U KOOPAUHUPYS CBOMU JCUCTBUSI C JPYTUMHU
YJ€eHaMU KOMaH/Ibl;

OLICHUBATh KAYECTBO CBOErO BKJIAJa B OOIIMM MPOJAYKT MO KPUTEPUSIM,
CaMOCTOATETHLHO C(OPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBepCaJIbHbIe Y4eOHbIE 1eiCTBUA

Camoopranusanus:

BBIIBJISITH MPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX,
TpeOYIOMIMX AJIS pelIeHUs] PU3NIECKUX 3HAHUM;

OPUEHTUPOBATBCS B PA3IMYHBIX MOAXOAAX MPHUHATHA pEUICHUI
(MHIMBUAYaJIbHOE, MPUHATHE PELICHUS B IPYIIIE, NPUHATHE pEUICHUI
rpyIIoi);

CaMOCTOSITENTFHO COCTaBIISATh QJITOPUTM peEIlIeHuss (PU3UYECKON 3a1aduu
WIM IUIaHa HCCIEAOBaHUS C YYETOM HUMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpPOBaTh MpejaraeMble
BAPUAHTHI PEUICHHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN UHTEJLJIEKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyalluM W [peajiaraTb IUIaH €€
WU3MEHEHMUS;

OOBSACHATh TNPUYUHBI JTOCTHOXKEHHS (HEIOCTHXKEHHS) pe3yJbTaToOB
NESATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B I€ATEIBLHOCTD (B TOM YHCJIE B XOJ1 BHIIIOTHEHUS
¢u3nyecKoro HCCIeAOBaHUS WIM TPOEKTa) HAa OCHOBE HOBBIX
O00OCTOSITENCTB, U3MEHHUBILIUXCS CUTYallMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTh Ce€0sI Ha MECTO JPYroro 4YejoBeKa B XOJAE CIOpa WU
JUCKYCCUM HAa HAy4yHYKl TEMy, I[OHMMAaTbh MOTHBBI, HaMEpEHUs U
JIOTUKY APYroro;

npuU3HaBaTh CBOE MPaBO Ha OUIMOKY MPH peUIeHUH (PU3NYECKUX 33134
VI B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO JIPYroro.

NNPEIAMETHBIE PE3YJIBTATBI

K koHuy oOyuenuss B 7 KJjacce NPEeIMETHBIE pe3ybTaThl HA 0Aa30BOM
YPOBHE JIOJKHBI OTpaxaTh c(POPMHPOBAHHOCT Yy 00YHAIOIIUXCS YMEHUI:

UCTIONb30BaTh MOHATUSA: (U3MYECKHE UM XUMHUYECKHE SBIICHUS,
HaOJI0IeHNE, SKCTIEPUMEHT, MOJIEIb, TUIIOTE3a, CAUHUIIB (DU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSIHUS BellecTBa (TBEPAOE,
KHUJAKOE, Ta3000pa3HOE), MEXaHMYECKOE [BIKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOpHS, PaBHOJAECHCTBYIOLIAS
cwria, nedopmarus  (ympyras, —IUIacTHYEeCKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuaTh ABieHus (qud¢ys3us, TEIUIOBOE IBUKEHHE YaCTHUIL
BEILECTBA, PABHOMEPHOE [BHKEHHWE, HEPAaBHOMEPHOE [BHIKECHHUE,
WUHEPLMS, B3aUMOJEWCTBUE TEJl, pPAaBHOBECHME TBEPABIX TEA C
3aKpEIUIEHHOM OCBIO BpallleHMs, Iepefada JaBJIeHUs TBEPABIMU
TeNaMHU, XHUAKOCTAMU U Ta3aMH, aTMOC(HEpHOE AaBlieHUE, IJIaBaHUE
T€J, NPEBPAILICHUS MEXaHUYECKOM SHEpPruyM) MO OINHCAHHIO HX
XapaKTEPHBIX CBOICTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHMX
JaHHOE (DH3UYECKOE SIBICHUEC;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUH B
OKpY>KaloIlleM MHpE, B TOM uucie (PU3NYECKUE SIBICHUS B MPHUPOJE:
OPUMEPHI ABMKEHUS C Pa3IUYHBIMUA CKOPOCTSIMU B KUBOM U HEXUBOU
npUpoAe, ACHCTBUE CHIIBI TPEHUS B NPUPOJIE M TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJIEHUS HA )KMBOW OpPTaHW3M, IUIaBaHUE PbIO, phluaru
B TEJ€ YEeJOBEKa, INPH 3TOM NEPEBOJUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJIEISAThH CYyIIECTBEHHBIC CBOMCTBA (TIPU3HAKH ) (PU3HUECKHIX
SIBJIICHHI;

ONMCHIBATh W3YYEHHBIE CBOMCTBA TelI M (PU3NYECKUE SBICHUS,
UCTIONBb3ysl (PU3MYECKHE BEIWYMHBI (Macca, OO0BEM, IUIOTHOCTh
BEILECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIa TSKECTH, BEC Tejla, CHJa TPEHHWs, JaBieHue (TBEPAOro Tena,
XKHUJKOCTH, Tras3a), BBITAJKMUBAIOIIAs CHJIA, MEXaHH4Yeckas padora,
MOIIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbl, KOA((UIHEHT MOJE3HOTO
NENCTBUSA MEXaHU3MOB, KUHETUYECKAs U IOTEHLIUAIIbHAS SHEPIHs), U
OINKCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICT UCTHOIb3YyEMBIX
BEJIMYMH, WX OOO3HAYeHHs] W €IUHUIBl (U3NYECKUX BEJIHYMH,



HaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C
JIPYTMMH BEIUYMHAMHU, CTPOUTH IpaUKH H3yYEHHBIX 3aBUCUMOCTEN
(bU3HYeCKNX BEINYNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Yysl MpAaBHJIA CIIOKEHUS CWI (BIOJb OJHOM MPSAMOM), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUiIO PaBHOBECHs pblyara
(O7o0ka), «3070TOE TPaBUIO» MEXAaHUKH, 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPTuH, MPU 3TOM JAaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3allMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBIEHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM
YuCI€ W B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIIBIATH NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHE U3 1—2 JIOrM4ecKuX IIaroB ¢ Oonopoil Ha 1—2 M3y4YeHHBIX
CBOMCTBa  (DUM3MYECKUX  SABJICHUH, (PUMUECKHX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemarb pacy€THble 3aayd B 1—2 JEHCTBHSI, MCIOJIBb3Ys 3aKOHBI U
(dopMyIibl, CBsI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAINU3a
YCIOBHSI  3aJa4yd  3alUChiBaTh KpPAaTKOE YCIOBUE, IOJCTaBIATH
¢usnyeckue BETUYUHBI B (OPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTh
CIPABOYHBIE JTaHHbIE, HEOOXOANUMBIE JJII PEUIEHUs 3a]1ay, OLEHUBATh
PEATMCTUYHOCTD MOTYYSHHON (PU3NYECKON BETUUHHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIMIMTh MPU MOMOILU
¢u3nyeckux METOAOB, B ONHCAHUM HCCIENOBAaHUS  BBIICIATDH
MIPOBEPSIEMOE MPEIOI0KEHNE (rumoresy), pas3nuyaTh 151
VMHTEPHPETUPOBATH MOJYUYEHHBII pe3yiabTaT, HAXOAUTh OIIUOKH B XOJ€
OIIbITA, JIEJIATh BBIBOJBI IO €T0 pe3yjbTaTaMm;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUNW WU
¢usznyeckux ~ CBOMCTB  Teln:  (OpMYyJIUpOBaThH  MpPOBEpsieMble
NPEANONOKEHUsA, CcoOMpaTh  YCTAHOBKY M3  MPEIJI0KEHHOIO
000pyI0BaHUS, 3aIIMCHIBATH X0 ONBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATD MPSIMBIE MU3MEPEHUSI PACCTOSHHS, BPEMEHH, MAacChl Tea,
o0BbéMa, CHUJIBI M TEMIEpaTypbl C HCIOJIB30BAHUEM AHAIOTOBBIX M
G pOBBIX NPUOOPOB, 3aMKMCHIBATh MOKA3aHHUS MPUOOPOB C YYETOM
3aJTaHHOM aOCOTIOTHOM MOTPEITHOCTH N3MEPEHUN;

IPOBOJAUTDH MCCIEAOBAHUE 3aBUCMOCTH OJHOM (PU3MUECKON BETUYHHBI
OT PYTOM C UCHOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBMXKYLIErOCA TeJa OT BPEMEHU JIBW)KEHHS Teja, CHIIbI
TPEHUS CKOJIbKEHUSI OT Beca Tejla, KayecTBa 00pabOTKU MOBEPXHOCTEM
T€1 W HE3aBUCUMOCTH CWJIBl TPEHHS OT IUIOIIAAU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT yJIMHEHUS NPYKUHbBI, BBITATKUBAKOLIEH CUIIBI
OT 00BbEMa MOrPYKEHHOM YacTH Tella U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBUCHMOCTH OT TIUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
NOTPY’KEHO TENO, YCIOBUMN IIJIABAHUS TEJl, yCIIOBUI PABHOBECHS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHHPOBAHMM Y4E€OHOTO HCCIIEIOBaHUS,
coOupaTb  yCTAaHOBKY W  BBIIOJHATH  U3MEPEHHs,  CIEIys
NpeJIOKEHHOMY IUIaHy, (UKCHPOBATh pE3yNbTaThl MOJTYYECHHOU
3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BUIE NPEIIOKEHHBIX TaOIUI] U
rpaduKoB, JAeNaTh BBIBOJBI [0 PE3YJIbTaTaM HCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHMS (PU3HYECKUX BEJIMYMH (IJIOTHOCTh
BEIECTBA KUIKOCTU W TBEPAOrO Teja, CUla TPEHUS CKOJIbKEHHUS,
JABJIEHUE BO3JyXa, BBITAIKUBAKOIIAs CHJA, JEWUCTBYIOIIAs Ha
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HNOTpyKEHHOE B JKUIKOCTh TeNO, KOI(DPHUIIMEHT MOJIE3HOTO NEHCTBUS
IPOCTBIX MEXAHU3MOB), CJEAys MNPEJIOKEHHON HWHCTPYKUUU: IpU
BBIMIOJTHEHUH U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISITh 3HAUEHNE UICKOMOMW BEJIHYMHBI,

coOnMroJaTe IpaBWia TEXHUKM Oe30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPONCTB:
BECBI, TEPMOMETp, AUHAMOMETpP, COOOILIAIOIIUECS COCYAbl, OapoMeTp,
pbIYar, MOJBMKHBINA U HETIOABM>KHBIHN OJI0K, HAKIIOHHAS MJI0CKOCTH;
XapaKTEepHU30BaTh MPUHUMUIIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX ONUCaHuA (B TOM YHCIIE:
NOJIIUITHAKY, YCTPOMCTBO BOAOIPOBOJA, TUAPABIMYECKHN TIIpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOWCTBAaX (UBNYECKUX SIBICHUH U HEOOXOIMMBIC
¢uznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OpPUBOJUTH MpUMEpHl  (HaXoAWTh HWH(MOPMALMIO O MpHUMEpax)
IPAKTHYECKOTO HCIIOIb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH ISl 00ecTieueHnus: 0€30IacCHOCTH TIPU 0OpaIlleHur ¢ MpuOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTHYECKOT0 NTOBEJAEHUS B OKPYIKAIOIIEH Cpeae;
OCYIIECTBIATH OTOOpP HMCTOYHHKOB HHpopMmanuu B VHTepHeTe B
COOTBETCTBHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCSA 3HAHUM M NYTEM CpPaBHEHUS pa3IMYHBIX HCTOYHHKOB
BBIICTIATh HHPOPMAIMIO, KOTOpasl SIBISETCA MPOTUBOPEUUBON WU
MOKET OBbITh HETOCTOBEPHO;

UCIIOJIb30BaTh IPU  BBINOJHEHUWM YYEOHBIX 33JaHUl  Hay4HO-
HOMYJISIPHYIO JTUTEpaTypy (U3HUECKOTO COACpNKAaHHS, CIHPaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMuU
KOHCTIEKTUPOBAHUSl TEKCTa, mpeoOpa3oBaHusi WHGOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKWE MHCbMEHHBIE U YCTHBIE COOOIICHHS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMalnu (PU3NIECKOTO COACPKAHUS, B
TOM 4YHCJIE€ MyOJWYHO JeNiaTh KpaTKHWE COOOIIEHHUs O pe3yjbTaTrax
OPOEKTOB WM y4eOHBIX HCCIENOBaHHUM, MpU OSTOM TI'PaMOTHO
UCTIONb30BaTh HW3YYCHHBIM TMOHATHHHBIN ammapar Kypca (QU3MKH,
COIPOBOK/IaTh BBICTYIUICHHE MTPE3EHTALINEH;

IPYU BBIIOJIHEHUH Y4E€OHBIX IMPOEKTOB M MCCIENOBAHUNA paclpeleisiTh
00s13aHHOCTH B TPYyNI€ B COOTBETCTBUHU C MOCTABICHHBIMH 33J1a4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUJIaHA JACWCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI BKJAJ B  J€ATEIbHOCTb TIPYNNbl, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJEICTBUE, YUUTHIBASI MHEHUE OKPY KAOIIKX.
KOHIly o0OyuyeHus B 8 KJiacce NpeaMETHbIE pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHSATHS: Macca MW pasMEpbl MOJIEKYJ, TEIIOBOE
JBUKEHHE AaTOMOB M MOJICKYJ, arperaTHble COCTOSHUS BEIIECTBA,
KPUCTAJUIMYECKHE U aMOP(HBIC TeJla, HACHIIIICHHBI W HEHACHIIIICHHBIN
nmap, BIIAXKHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPIHUS,
TEIUIOBOM  JIBUTaTE€lb, JJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsl,
ANEKTPUYECKOE TI0JIe, MPOBOJHUKA W AUIIEKTPUKH, IOCTOSIHHBIN
AIEKTPUYECKUN TOK, MArHUTHOE MOJIE;



pasnuyarh SBJIEHUS (TEIJIOBOE PACIIMPEHUE U CKATUE, TEIUIONepeaaya,
TEIUIOBOE  pPaBHOBECHE, CMAyUMBaHHWE, KaNWUISIPHbIE  SIBJICHUS,
UCIIapeHue, KOHJIEHCals, IIJIaBJICHHE, KpUCTAILTU3aIus
(oTBEpAEBaHKE), KUIEHWE, Temonepenaya (TEIIONPOBOAHOCTb,
KOHBEKLMS, U3IyYEHUE), FJIEKTPU3ALINs TE, B3aUMOJICHCTBUE 3aps/IOB,
NENCTBUS AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMBbIKaHHE,
B3aMMOJICHCTBUE MAarHUTOB, JICCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK
C TOKOM, DOJEKTPOMArHUTHAasi MWHAYKUMS) MO ONUCAHUIO HX
XapaKTEPHBIX CBOICTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIHX
JTaHHOE (PU3UUYECKOE SBIICHUC;

pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3UYECKUX SIBIICHUUA B
OKpY’KaloIlleM MHpE, B TOM uucie (U3NYECKUE SIBJICHUS B MPHUPOC:
MOBEPXHOCTHOE HATSHKEHHE U KAaNWUISIPHBIE SIBIECHUS B MPHUPOJE,
KpUCTaIbl B npupone, usinydeHue ConHila, 3aMep3aHHe BOJIOEMOB,
MOpcKkHe Opusbl, o0Opa3oBaHUE pOChHI, TymaHa, UHEs, CHera,
ANIEKTPUYECKUE SIBIEHUS B arMocdepe, DSICKTPUYECTBO IKHUBBIX
OpraHMW3MOB, MAarHUTHOE€ Toye 3eMiM, JApeild MOaCcoB, POJIb
MarHMTHOTO TOJIS JUIsl *KU3HU Ha 3emlie, MOJSPHOE CUSIHUE, MIPU ITOM
NEePEeBOJUTh  MPAKTHUYECKYI0 3aJady B  y4eOHYI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHUN;
OMUCHIBATh HW3YUYCHHbICE CBOWCTBA Tel U (DU3UYECKHUE SIBICHUA,
UCTIONIB3Ysl  (DM3MYECKUE BETUYWHBI (TEMIlepaTypa, BHYTPEHHSS
SHEPIUs, KOJMYECTBO TEIUIOTHI, YJeJIbHas TEIIOEMKOCTh BEIIECTBA,
yJAelbHas TEIUIOTa IUIABJICHHMS, yJEJdbHas TEIUIoTa MmapooOpa3oBaHWUs,
yaenbHas TEeIUIOTa CropaHus TOIUMBA, KOA((UIMEHT MOJIe3HOrOo
JNEUCTBUSl TEIJIOBOM MAIlMHBI, OTHOCUTEIbHASA BJIAXKHOCTH BO3]yXa,
NIEKTPUYECKUI 3apsl, Cuia TOKa, JIJIEKTPUUECKOE HAaNpsKEHUE,
CONPOTHUBJIEHUE TNPOBOJAHUKA, YAEJIbHOE CONPOTUBIEHUE BELIECTBA,
paboTa U MOIIHOCTh 3JEKTPUUYECKOTO TOKA), IPU ONMHUCAHUH NPABUIBHO
TPaKTOBATh (PU3UIECKUN CMBICI HCTIOIb3YEMBIX BEIMUNH, 0003HAYEHUS
Y €IMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIINE
JTAaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYWHAMHU, CTPOUTH
rpad Ky U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SABICHUS U IPOLECCHI,
UCIIOJIb3YSI OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH
CTPOEHHUS  BELIECTBA, MPUHLMI  CYNEpIO3UIMM  moned  (Ha
KauYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s
ydacTka 1enu, 3akoH Jxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU
TOM JaBaTh CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHUTyalUud  NPAaKTUKOOPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBIISITh IPUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHUE U3 12
JIOTUYECKUX IIaroB ¢ OMOPOH Ha 1—2 M3yUeHHBIX CBOWCTBA (PM3HUECKHIX
SBJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacdy€THhIE 3aJauu B 2—3 JEWCTBUS, HUCIIOIb3YyS 3aKOHBI U
(dbopMyIibl, CBsI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAIN3a
YCJIOBUS 33J]Ja4 3allMChIBATh KPATKOE YCJIOBHE, BBIABIISTH HEIOCTATOK
JAHHBIX [JIS PEIICHHs] 3a]adyd, BBIOMpPATh 3aKOHBI W (OPMYJIBI,
HEOOXOJUMBbIE Il €€ pEeUIeHUs, MPOBOJUTH PAaCUEThl U CPAaBHUBATH



NOJyYeHHOE 3HAYeHUE (PU3NYECKOW BEIMYMHBI C HW3BECTHBIMHU
JTAaHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH I[OMOIIU
(bu3nYeCKUX METOAOB, UCIOJB3Ysl OMHCAHUE MCCIEIOBAHUS, BBIICIATH
IpOBEpsieMOE TPEANONIOKEHHE, OIEHUBATh MPABHIBHOCTh MOPSAKA
IPOBEJICHUS UCCIIEI0OBAHUS, 1€JaTh BHIBOIbI;

OPOBOAUTH OMBITHl MO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUNA WU
¢usznyeckux CBOMCTB Ted (KamWUIApHBIC SBJICHHS, 3aBHCUMOCTb
JIaBJICHUS BO3/yXa OT €ro oobéMa, TeMIepaTypbl, CKOPOCTH IMpoliecca
OCTHIBaHMsSI M HArpeBaHMs MpPU U3TYYEHUH OT IBETa HU3Iydarouiei
(morymoniaromiei) IMOBEPXHOCTH, CKOPOCTh HWCHApPEHUs BOJABI OT
TEMIEPaTypbl KUIKOCTH M IUIOMAAN €€ MOBEPXHOCTHU, AIEKTPU3ALUS
TE1 W B3aUMOJICHCTBUE OHIIEKTPUUYECKUX 3apsAI0B, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJU3allisl MAaTHUTHBIX TOJIEH MOCTOSHHBIX
MarHuToB, JACWCTBUS MArHUTHOTO MO Ha TPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO
TOKa): (opMynHpOBaTH MpOBEpPSEMbIE MPEANOJIOKEHUS, COOUpPATh
YCTaHOBKY U3 MPEUIOKEHHOTO 000pYIOBaHUSA, ONMUCHIBATH XOJ OMNbITA
U (GOpMYIUPOBATH BHIBOJIBI,

BBIMOJHATh MPSIMBbIE HM3MEPEHHUs TEeMIIEpaTypbl, OTHOCHUTEIBbHOMN
BJIQXKHOCTH BO31yXa, CHJIBl TOKAa, HAMpPsDKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U NATYMKOB (PU3MUECKHUX BEIUYUH, CPABHUBATH
pe3ynbTaThl  HU3MEpPEHUd ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
HOTPEIIHOCTH;

IPOBOJAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUHHBI
OT JApPYroil ¢ HUCHOJB30BAaHWEM TMPSAMBIX H3MEPEHHUIl (3aBUCHUMOCTh
COINPOTUBIICHHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOUIAAX TOMEPEUHOTOo
CEUCHHUSI W YJIETbHOTO COMPOTUBJICHHS BEUIECTBA MPOBOIAHHUKA, CHUJIBI
TOKa, MIYIIEro 4epe3 MPOBOJAHHUK, OT HANpSHKEHUS Ha MPOBOJHUKE,
UCCIIEJIOBAHUE TMOCIEAOBATEIBLHOIO0 W TapauIeIbHOTO COEIUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITMIOJIHATh U3MEPEHUs, CIEAys MPeaoKEHHOMY IUIaHy, (PUKCHPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BUIE TaOMUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIIEIOBAHMS;

IPOBOJAUTH KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BEIWYHH (yAeTbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHBJICHHE NPOBOAHMKA, paboTa u
MOIIIHOCTb AJIEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUs, COOMPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MPEAIoKEHHOW MHCTPYKLHUH,
Y BBIYUCIIATH 3HAYECHUE BETNUNHBI;

coOnoJaTe MpaBWia TEXHUKM Oe€30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HW3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHMS (B TOM YHCIE:
CHCTEeMa OTOIUICHUS JJOMOB, THTPOMETD, MapoBasi TypOHHA, aMIIEPMETP,
BOJIBTMETP, CUETUUK DIEKTPUUECKON IHEPTHH, FIEKTPOOCBETUTEIHHBIC
puOOpHI, HarpeBaTeIbHbIE 3IIEKTPOTIPUOOPHI (mpumepsr),
AIIEKTPUYECKHE MPEeIOXPAaHUTENH, 3JIEKTPOMArHuT, JIEKTPOBUTATETh
MOCTOSTHHOTO TOKa), HMCMOJb3ysl 3HAHUS O CBOWCTBaxX (pU3MUECKHX
SIBJICHU W HEOOXOMMBbIC (PU3NUYECKHIE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M HM3MEPUTEIHHBIC
npuOoOpbl MO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (3KUIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JEKTPUUECKUX
Hened ¢ NOCJIENOBATENbHBIM W MApaUIEIbHBIM  COEIUHEHUEM
3JIEMEHTOB,  pa3nuyas  YCJIOBHbIe  OOO3HA4YeHHs]  3JIEMEHTOB
ANEKTPUYECKUX LETIEH;

NPUBOJUTH TpUMEPHl  (HaXoAuTh WH(OOpPMAIIMIO O MpUMepax)
IPAKTHYECKOTO MCIIOIb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HH IS 00ecTieueHnst 0€30IacCHOCTH TIPU 0OpaIlleHnH ¢ MpUOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAOILIEH Cpeae;
OCYIIECTBIATh MOUCK HH(OpManUU (PUINYECKOTO COJEpKaHUs B
WHTepHeTe, Ha OCHOBE HMMEIOUIMXCS 3HAHUUM M IYTEM CpaBHEHUS
JOTIOJIHUTENbHBIX HMCTOYHUKOB BBIJCTSATh HH(OpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MU MOYKET OBITh HEJOCTOBEPHOM;
UCIIONb30BaTh MPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM  Hay4HO-
HOMYJISIPHYIO JTUTEpaTypy (U3HUECKOTO COACpkKAaHMs, CIPaBOYHBIE
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMU
KOHCIIEKTUPOBAHUSl TEKCTa, mpeoOpa3oBaHusl WHGOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHbIE MMCBMEHHBIE U KPaTKHWE YCTHBIE COOOLIEHUS,
0000mas wHpOpMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
COJIEpKaHMS, B TOM 4YHCIE NyOIMYHO MPEICTABIATh pPE3YJIbTATHI
IPOEKTHOW WM UCCIIENOBATEIbCKOM JESATENbHOCTH, MpPU 3TOM
rPaMOTHO MCIIOJIb30BATh M3YYCHHBIM MOHSITUWHBIN anmapar Kypca
($u3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3ECHTAINEH;

IPY BBIOTHEHUN YYEOHBIX TPOEKTOB M HUCCICIOBAHMNA (PU3NUECKUX
IPOIECCOB paclpeAessiTh OOS3aHHOCTH B TPyNIE B COOTBETCTBUU C
NOCTABJIICHHBIMHU 33J]a4aMH, CJIIEIUTh 3a BBIIIOJIHEHHEM IUIAHA JAEUCTBUI
U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B
JEATEeIIbHOCTD TPYIIIbI, BBICTpanBaTh KOMMYHHUKATUBHOE
B3aMMOJEICTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

KOHIly o0yueHus B 9 KJacce NpeAMETHBIE Pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaThb c(POPMHUPOBAHHOCT Yy 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh IOHATHSA: CHUCTEMa OTCYETa, MaTepuaibHas TOYKa,
TpPaeKToOpHsl, OTHOCUTEIBHOCTb MEXaHUYECKOTr0 JBUKEHUS,
nepopmarus (yrnpyras, IiiacTU4eckasi), TpeHHe, HEHTPOCTPEMUTENBHOE
YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO
TBEPAOE TENO, LEHTP TKECTH TBEPAOIO TeEJa, pPAaBHOBECHUE,
MEXaHUYECKUEe KOJIeOaHHsI U BOJIHBI, 3BYK, MH(Pa3BYK U yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJMM30PYKOCTh M JAIbHO30PKOCTh,  CIIEKTPbl  HCIYCKAHHUS U
norjionieHus, anbgpa, 6era- U raMma-u3IydeHus, WU30TOIbI, sAepHas
DHEPreTUKa;

pa3nuyarh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE
JBUYKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABUKEHUE, CBOOOJHOE
najeHue  TeJd, PABHOMEPHOE  JABWKEHHUE 10  OKPYXXHOCTH,
B3aUMOJICHCTBUE  TEJ, PEAKTUBHOE JBWKEHHE, KOJeOaTeIbHOE
JBIKEHUE (3aTyXaroUMe W BbIHY)KJICHHbIE KOJeOaHMs), pPE30HAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXEHUE  3ByKa,  MPSAMOJIMHENHOE
pacnpocTpaHeHHe, OTpPaKCHHE U IPEIOMJICHHE CBETa, IOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEIoro CBeTa B CIEKTP U



CIIOKEHHUE CIEKTPAJIbHBIX IBETOB, JHCIEPCUS CBETa, €CTECTBEHHAs
PaOaKTUBHOCTb, BO3SHUKHOBEHHE JIMHEHYATOrO CIEKTPa W3IIy4YECHMS)
[0 ONHMCAHUIO HUX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUUH B
OKpy’KaromeM Mupe (B TOM 4Hcie (U3HUECKHUe SBICHUS B MPHUPOE:
OPWINBBL W OTJIMBBL, JBWXKEHUE TIUIaHeT COJMHEYHOHM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, LYHAMH, 3XO,
LBETA TEJ, ONTUYECKHUE SIBJICHUS B IPHUPOJAE, OMOIIOTHUECKOE AEHCTBUE
BUJUMOTO, yJIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO  H3JIy4YCHHIA,
€CTECTBEHHBIM  paJHOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIyuH,
pPaAMOAaKTUBHOE W3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
pPaMOAaKTUBHBIX M3JIYyYEHUH HAa OpraHU3M YeJIOBEKa), MpU 3TOM
NEPEBOJUTh  NPAKTUYECKYID  3a7adyy B  y4eOHYyIO,  BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NYECKUX SIBJICHU;
ONMCHIBATh W3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKUE SBICHUS,
UCTIONBb3Ysl (PU3NUYECKHE BETUYMHBI (CPEIHSsSE M MTHOBEHHAs CKOPOCTh
TeJa NpU HEPABHOMEPHOM JIBHJKEHHUH, YCKOPEHHE, IEpEMENIEHUE, TYTh,
yIJ0Basi CKOpPOCTb, CHJIa TPEHUS, CWIa YNPYTOCTH, CHIA TSKECTH,
YCKOpPEHHE CBOOOJHOrO MAaJEHUs, BEC TeJla, UMITYJbC Tela, UMITYJIbC
CHJIbI, MEXaHW4YecKas padoTa W MOIIHOCTb, MOTEHIHAIbHAsA SHEPrHs
Tena, MOAHITOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHUHAJIbHAS YHEPTUs
C)KaTOM NPY>KWUHBI, KUHETUYECKas SHEPrus, IOJHAas MEXaHH4YecKas
JHEpPrus, MEPUOJ U YacToTa KoJIeOAaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTeiab MPEIOMIICHUS
Cpelbl), IpU ONMUCAHHM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTIONb3YEMBIX BEIWYHH, OOO3HAUCHHUS U EIUHUIBI (HU3HMUECKUX
BEJMYMH, HaXOAUThb (HOPMYIbI, CBSI3BIBAIOLINE NAaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTHh TpaduKH H3yUYEHHBIX
3aBHUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBIECHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHHUS,
OPUHIUI CYNEPHO3UIUU CUJI, MPUHLUMUI OTHOCHUTENIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUsI UMITYJIbCA, 3AaKOHBI OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUs 3aps0BOIO M MacCOBOTO
yuceNl MpU SANEpPHBIX peakUuusAx, OpH 3TOM JaBaTh CIOBECHYIO
GopMyIUpPOBKY 3aKOHa M  3alHCHIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKEHUE;

OOBSICHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIIE U B
KOHTEKCT€  CHUTyalud  NIPAKTUKOOPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—
3 JIOrMYECKMX IIaroB € OHNOpOod Ha 2-3 W3Y4YEHHBIX CBOWCTBa
busnyecKkux ABIEHUHN, PU3NIECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;
pemarb pacy€THble 3a7add  (ONMparolludecs Ha CHCTeMy U3 23
YpaBHEHUH), HCHONb3ysl 3aKOHBI M  (OPMYJBL, CBS3BIBAIOIINE
¢usznyeckue BETUMYMHBI: HA OCHOBE aHajdu3a YCIOBUS 3a/Jayd
3alCBIBATh  KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOIIAE WU
30BITOYHBIC JaHHBIC, BHIOMPATHh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE
JUISL pELIeHMs, MPOBOJAUTH PACUYETHI U OLICHUBATh PEAJTUCTUYHOCTH
MOJy4YE€HHOTO 3HaueHUs (PU3NUYECKOM BETUUHHBI;



pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH I[OMOIIU
($u3nYeCKUX METOAOB, UCIOJIB3Ysl OMHCAHUE MCCIEIO0BAHUS, BBIICIATH
IpOBEpsieMOE TPEANONIOKEHHE, OIEHUBATh MPABHIBHOCTh MOPSAKA
NPOBEJCHUS MCCICNOBAaHUS, JieJaThb BBIBOJABI, WHTEPIPETUPOBATH
pe3ybTaThl HAOIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMBITHl IO HAOMIOAEHUIO (PU3UYECKUX SIBICHUNW WU
bu3HYeCKX CBOWCTB TN (M3y4eHHE BTOPOTO 3aKkoHa HbroTOHA, 3aKk0HA
COXpaHEHUsl SHEPTUH, 3aBUCUMOCTh MEepUoaa KoJeOaHUN MPY>KUHHOTO
MasiTHUKa OT MAcChl TPpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MNPSMOJIUHEUHOE PaclpOCTpaHEHUE
CBETa, pa3joXeHHe OelIoro cBeTa B CIHEKTP, H3YYCHHE CBOICTB
MU300pakeHHsI B TJIIOCKOM 3€pKajie U CBOMCTB M300paKeHHsI peMeTa B
coOuparomeit TuH3e, HaOII0IeHNE CIUIONIHBIX U JTMHEHYaThIX CIIEKTPOB
U3TYUYEHHs): CaMOCTOATEIbHO COOMpAaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 000pyJOBaHUSA, OMHUCHIBATH XOJ OMbITA M €ro pPe3yJbTaThl,
(dbopMyIUpOBaTh BHIBOJIBI,

OPOBOAUTH TMPU HEOOXOAWMOCTH CEpUI0 TPAMBIX H3MEPEHHIA,
ONpenensisi CpelHee 3HAueHHE H3MepsAeMOoil BeauduHbl ((POKyCHOE
paccTosiHEEe CcOOuparomieil JHH3bI), OOOCHOBBIBATH BBIOOp crocoba
U3MepeHus (U3MEPUTEIBLHOTO Iprlopa);

IPOBOAUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYHH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHM (3aBUCHMOCTH IMyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HayaJbHON CKOPOCTH, MEpPUOJIa
KoJIeOaHUI MaTEMaTHYECKOTO MasgTHUKA OT JJIMHBI HUTH, 3aBUCIMOCTHU
yria OTpaXeHHs CBETa OT YyIJia MaJCHUS U YIJia IPeJOMJICHHUS OT yria
NaJeHus): IUIAaHUPOBATH MCCIIEJOBAHUE, CAMOCTOSTEIBHO COOMpAaTh
YCTaHOBKY, (UKCUpPOBAaTh pe3yJbTaThl IMOJYyUYEHHOW 3aBUCHMOCTHU
¢u3nyecKux BETWYHMH B BHUJE TaOIHUI] U rpapuKOB, J€aTh BHIBOJBI 110
pe3yJpTaTaM HCCIeI0BaHus;

IPOBOJUTHh KOCBEHHbIE HU3MEpEeHHsI (U3NYECKUX BEIUYUH (CpemHss
CKOPOCTb M YCKODEHHE Telld IIPH PaBHOYCKOPECHHOM JIBUXKCHHH,
YCKOpEHHUE CBOOOHOTO MaJeHHs, KECTKOCTh MPYKHUHBI, KO3 PUireHt
TPEHUS CKOJBKEHMsI, MEXaHH4ecKas paboTa W MOIIHOCTb, YacTOTa U
nepuoa KojJebaHuid MaTeMaTHYeCKOro W MPYKHUHHOTO MAasTHUKOB,
ONTUYECKass CWiIa coOMparoulel JWH3bI, pPaguOAKTHBHBIA (DOH):
IUTAHUPOBATh U3MEPEHHUsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIMIOJHATh  W3MEPEHUs, Cieays MPEeAIOKEHHOM  MHCTPYKIHUH,
BBIUMCIISTh 3HAUEHHWE BEIUYMHBI M aHAJIW3UPOBATh IOJIYYCHHbBIE
pEe3YyJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

coOnM0gaTe IpaBWia TEXHUKM Oe€30macHOCTH Ipu  padbore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE TNPU3HAKH HM3YYEHHBIX (U3UYECKUX MOJENIECH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYCUHBIM MCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAHETapHas MOJENIb aToMa, HYKJIOHHAsS
MOJIE€JIb AaTOMHOTIO SI/1pa;

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HW3YUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha UX OMHCaHHS (B TOM YHCIIE:
CIHUJIOMETP, JATYUKU TOJOKEHHS, PACCTOSHUA M YCKOPEHHMsI, pakKera,
9XOJIOT, OYKH, NEepUCKOm, ¢oToanmapar, ONTUYECKHUE CBETOBOJIHI,
CTHEKTPOCKOM, 03UMETp, Kamepa BuiabcoHa), MCHOIB3ys 3HAHUSA O



CBOMCTBAaX (PUWYECKUX SABICHUH M HEOOXOAUMBbIE (QHU3UUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh  CXEMbl M  CXEMAaTHYHbIE PHUCYHKHM HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTETBHBIX npuOopoB U
TEXHOJIOTUYECKUX IPOLECCOB IpPH PEIIEHUU Y4EOHO-NPAKTHYECKHUX
3a7a4, ONTUYECKHE CXEMBbI Ui TOCTPOEHUSI M300paKEHUH B IUIOCKOM
3epKajiec ¥ COOMparoIIeH TMH3E,

OPUBOJUTH MpUMEpHl  (HaXoAWTh HWHMOPMALMIO O MpHUMEpax)
NPAKTHYECKOTO MCIIOIb30BaHUS (PU3MYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU JUIs1 oOecriedeHnsi 6€30MacHOCTH Mpu oOpalleHuu ¢ npubopamu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEAEHUS B OKPYIKAIOILEH Cpeae;
OCYHIECTBIISATh MOUCK HH(pOpManMu (U3NYECKOTO COJEpKaHUS B
WNuTepuere, camocTosTenbHO (OPMYyNUpYys TOMCKOBBIM  3ampoc,
HaXOOUTh  NYTH  ONPEIEICHUS  JIOCTOBEPHOCTU  IOJYyYEHHOMU
uHbOpMAIlMd HAa OCHOBE MMEIOIIMXCS 3HAHUW U JOMOJTHHUTEIbHBIX
MCTOYHUKOB;

UCIIOJI30BaTh IPU  BBINOJHEHUWM YYEOHBIX 33JaHUl  Hay4HO-
HOMYJISIPHYIO JIUTEpaTypy (DU3HUECKOTO COACpKAaHMs, CHPaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHer, Biaaerb NpUEMaMuU
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHusi WH(GOpPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpPMAIIUU U3 HECKOJIBKUX MCTOYHUKOB (PHU3UUYECKOTO COJEp:KaHus,
myOJIMYHO MIPEACTABIIATD pe3ynbTaThl IIPOEKTHOU WIH
UCCJIEI0BATENbCKON AESATENBHOCTH, IPH 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3YYCHHBI TOHATUWHBIA ammapar H3ydyaeMoro paszjaena (U3NKH U
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIUCH C y4E€TOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosmmuecTBo yacos
Ne HaunmenoBanue pasaenos DJIeKTPOHHBIE (HM(pPOBbIE)
KoHTpoibHbIe IIpakTHyeckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI

Paszpnen 1. ®dusuka u e€ pojib B IO3HAHMHU OKPY’KAKOIEro MUpa

1.1 dusuka - Hayka o IIPUPOJE 2 bubmorexa HOK
) Y prpoaL https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 (o)
HBHHACCKUC BCTHHUHBT 2 1 https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYyYHBIN 5 1 bubnuoreka [JOK
' METO]T MO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3znen 2. IlepBonayanbHble CBeeHUS 0 CTPOEHUM BellecTBA
but6mmoreka [{IOK

2.1 C
TpOCHHE Betiectsa I https://m.edsoo.ru/7f416194

JBrokeHue u

2.2 B3aMMOJIECTBUE YaCTU 2 1 bubmorexa [TOK
) A I https://m.edsoo.ru/7f416194
BEIIECTBa
)3 ArperaTHbl€ COCTOSIHUS 5 bubnuorexa LIOK
) BEILIECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5

Pa3nen 3. /IBu:xeHne u B3auMojieiicTBHE TeJl




bubmuoreka [JOK

1 M
3 CXAHUHCCKOT ABIDKEIHC 3 https://m.edsoo.ru/7f416194
19 Wuepmus, macca, 4 bubnnorexa [JOK
’ MJIOTHOCThH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cnia. B
. BHIR ciit 14 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH M ra30B

Hasnenue. [lepenaua

41 JABJICHUS] TBEPIBIMU 3 but6mmoreka [IOK
’ TEIaMH, )KUIKOCTIMU U https://m.edsoo.ru/7f416194
razaMu
bu6mmoreka [JOK
4.2
JlaBaeHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A
T™MOC(hEepHOE TaBICHUE 6 https:/m.edsoo.ru/7f416194
JlelicTBUE XXKUIKOCTH U rasa
4.4 Ha IOrpy:KEHHOE B HUX 7 Eubmorexa ITOK
’ by https://m.edsoo.ru/7f416194
TEN0
Uroro no pazaeny 21

Pa3nea 5. PaGora n MoIHOCTDH. JHeprus

bubmuoreka [JOK
A P
. ab0Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MBbI 5 bubmorexa HOK

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




bubmuoreka [JOK

>3 Mexaririeckas oHeprit 4 ! https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME




8 KVIACC

HaunmenoBanue

KoauuyecTBo yacoB

Ne duekTpoHHbIe (LM pPOBbLIE)
pa3ie/ioB U TeEM KonrpoJibubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NpOrpamMmel padoThI padoThbI
Pa3nen 1. TemioBble siBieHus
11 Crtpoenue u cBoiicTBa . bu6mmoteka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
1.2 Tenosbie npouecce 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiiekTpuyeckue 1 MAarHMTHbIE SIBJICHUS
DNEeKTpUYECKUE 3apsiibl.
2.1 3a fl;};HHHC Teﬂai IfIIX 7 1 bubmorera [IOK
) P N https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 IlocTosHHBIH 20 i . bu6nuoreka [JOK
' AJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2. M
3 ATHITTHBIC ABICHIE 6 ! 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnnorexa [JOK
’ WHYKIHST https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 14.5




YACOB I10 ITPOTPAMME




9 KVIACC

HaumenoBaunue KoauuecTBO yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3ie/ioB U TeEM KonrpoJibubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPorpamMMmslI padoThI padoTbI
Pa3nen 1. Mexannyeckue siBJeHHs
MexaHnueckoe
1.1 BIDKCHHE U CITOCOOBI 10 1 bubmmorexa LIOK
) a https://m.edsoo.ru/7f41a4a6
€ro ONnuCcaHus
bubnmoreka [JOK
1.2 B i
SAMMOACHCTBME Tel 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3aKOHBI COXpaHe
Hbl COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHEI
21 MexaHn4ecKkue . 3 bu6mmoreka [IOK
' KoJIcOaHUs https://m.edsoo.ru/7f41a4a6
29 MexaHn4eCKUe BOJIHBL. g i 3 bu6nuoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3znen 3. DileKTpPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DNEeKTPOMarHuTHOE 6 2 bubmuorexa [JOK
oJIe " https://m.edsoo.ru/7f41a4a6

OJICKTPOMArdHuTHBIC




BOJIHBI

Uroro no pazgeny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
41 3aKoHBI 6 bubnuorexa [JOK
' pacipocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
49 JIuH3bI 1 onTHYECKHE 6 bubmuoreka [JOK
' MIPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 bubmmoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paznen S. KBanToBble siBJIeHUS
Hcnyckanue u
5.1 MOTJIOIICHHUE CBETA 4 bubmmorexa LIOK
) m https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrtpoeHue aTOMHOTO 6 bubnnoreka [JOK
' saapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. A
33 AACPHEIE peakitan 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17

Pa3znea 6. IloBTopuTE 1bHO0-00001IAKO NI MOYJIb

6.1

[ToBTOpEeHue n
000011eHne
coJiep;KaHus Kypca
¢uzuku 3a 7-9 kiacc

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6




Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







ITOYPOYHOE INTAHUPOBAHMUE

7 KUIIACC

Ne

~

Tema ypoka

KoauuyecTBo uacoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThbI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Pdak
T.JAa
TA

®dusuka — Hayka o
npupone. Snenns
npupozsl. Puznueckue
SBJICHUS

04.09.2023

Mexanu4deckue, TEIUIOBEIE,
ANEKTPUUYECKUE,
MAarHHUTHBIE, CBETOBEIC,
3BYKOBBIC SIBJICHUS

05.09.2023

®usnuecKue BeIMYUHbBI U
UX U3MEpEHUe

11.09.2023

VYpok-ucciaenoBanue
"N3mepenune Temneparypsl
IIPY TOMOIIH KUJKOCTHOTO
TEPMOMETPA U AaTUUKA
TEMIEPATyphl"

12.09.2023

Kak ¢usuka u npyrue
€CTECTBEHHbIE HAYKH
U3YYaIOT PUPOAY.

18.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f7

2a




EcrecTBeHHOHAy4HBIN
METO/]] IO3HAHMUS.
Onucanue Gpusnueckux
SBJICHUM C IIOMOIIBIO
Mozenen

Ypoxk-uccienoBanue
"IIpoBepka rMIoTe3bl:
JaJIbHOCTH I10JIETA LIapUKa,
MYIEHHOTO
TOPU30HTAIIBHO, TEM
0oJblIlIe, YeM OOJIbIIE
BBICOTA ITycKa"

19.09.2023

CrpoeHue BemiecTna.
ONbBITHI, TOKA3LIBAIOIINE
JUCKPETHOE CTPOEHHUE
BEIIleCTBA

25.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe
Oa

JIBMKeHue 4acTHIl
BelllecTBa

26.09.2023

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a01
3e

YPOK-I/ICCJ'ICI[OBaHI/IC
«OMBITH IO Ha6J'IIO,I[eHI/II-O
TCIIJIOBOI'O paCIIUpCHUA
ra3oB»

02.10.2023

ArperaTHble COCTOSIHUS
BelIeCTBa

03.10.2023

—_ = | O =

Bzaumocss3p Mexy
CBOMCTBaMU BEIICCTB B

09.10.2023

bubmnoreka [IOK
https://m.edsoo.ru/ff0a03




Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYJISIPHBIM

78
ctpoerneM. OcoOEeHHOCTH —
arperaTHbIX COCTOSTHHUI
BOJIBI
MexaHHYeCKOe ABHKCHHE, bu6nmoreka [JOK

PaBHOMepHOE U 10.10.2023 https://m.edsoo.ru/ff0a05
HEPaBHOMEPHOE JIBIKCHHUE c6
CkopocTbh. Enquaunnel Bubmaorexa [JOK
p ) 16.10.2023 https://m.edsoo.ru/ff0a07
CKOPOCTH
9¢
Pacuer nmyTu 1 BpeMeHH Bubmorexa OK
y p 17.10.2023 https://m.edsoo.ru/ff0a0a
JIBUKEHUS
e4
Nueprms. 3ak0oH WHEPIIAN.
B3aI/II)MOZIeI7ICTBI/I€ TeJIpKaK Bubmorexa OK
23.10.2023 https://m.edsoo.ru/ff0a0c
pUYUHA H3MEHEHHS 10
CKOPOCTH JIBUKEHUS TEJ o
[InoTHOCTH BerecTBa. bubmuoreka [JOK
Pacuer maccel 1 00beEMa 24.10.2023 https://m.edsoo.ru/ff0a0f
TeNa IO €ro INIOTHOCTHU ee
PesepBHEIil ypoK.
3ax zHHeHI/I};pMaTe naja bubmorexa LOK
P . p 10.11.2023 https://m.edsoo.ru/ff0ade
no teMme "MexaHndeckoe 6
nBrxeHue" T
PesepBHBIil ypok. 15.11.2023 bubnuoreka [IOK




3akperieHre MaTepuasina
no teMe "Pacuet nmytu u
BpEMEHU JBUKEHUSA"

https://m.edsoo.ru/ff0a3f
82

PesepBHBIi1 ypOK.
3akperieHre MaTepuaina
no teme "Nuepus"

16.11.2023

PesepBHBIil ypOK.
3akperuieHue MaTepuana
o teme "I1moTHOCTH
BemecTna"

17.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4f
fe

JlaboparopHas paboTa
«Ormpenenenue mioTHOCTH
TBEPAOTO TEIA»

21.11.2023

Pemenue 3amau nmo treme
"[TimoTHOCTH BemecTna"

22.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al2
3¢

Cuna xak XxapakTepuCTHKa
B3auMmoieiicTBus Ten. Cuna
ynpyroctd. 3akoH ['yka

23.11.2023

JlaGoparopHas paboTa
«3y4yeHue 3aBUCUMOCTH
pactsokenus (nedopmariin)
IIPY’KUHBI OT IPUIIOKEHHON
CHITBD»

24.11.2023

SIBnenne Tarorenus. Cuia
TSXKCCTH

30.11.2023




CBs13b MEXly CUIION
TSYKECTU U MacCOH Tela.

bubmuoreka [JOK

01.12.2023 https://m.edsoo.ru/ff0al7

Bec rena. Pemenue 3amau -3
no teme "Cuna Tspkectu"” o
Cuia TsSKeCTH Ha APYTrux bubnnorexa [JOK
ianerax. @uznyeckue 07.12.2023 https://m.edsoo.ru/ff0al5
XapaKTEPUCTHKH TUIAHET 02
Usmepenue cu. bubnuoreka [IOK
Junamomerp.Bec 08.12.2023 https://m.edsoo.ru/ff0al8
tena.HeBecoMOCTb. cc
CrnosxeHue IByX CHII,
HaTPAaBIEHHBIX 1O OJTHOM bubmorexa HOK

p N 15.12.2023 https://m.edsoo.ru/ff0ala
PSIMOH. 70
PaBHozelicTByrOIIast CUII o
P
: elIeHne faz[aq o TeMe " 1.12.2023

PaBHoOpelicTBYIOIIAS CHIT

Tpenue CKOJIbKEHUS U bubnnorexa [JOK
TpeHue nokosi. Tpenue B 22.12.2023 https://m.edsoo.ru/ff0alb
IPUPOJIE U TEXHUKE 9¢
JlabopaTopHas pabota
«3y4yeHue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS bubnuorexa [IOK
OT CHJIBI JaBJIEHUS U 28.12.2023 https://m.edsoo.ru/ff0alc

Xapakrepa
COTIPUKACAIOLIUXCS
MMOBEPXHOCTEI

c8




Pemenue 3amau Ha

onpeAeseHue 11.01.2024
PaBHOAECHCTBYIOIIEH CHJITBI
Pemenue 3agau no remam:
«Bec tenay, «I'paduueckoe bubnnorexa [JOK
U300paKEHUE CHID, 12.01.2024 https://m.edsoo.ru/ff0ald
«Cuisl», €0
«PaBHOAEHCTBYIOIIAS CUID»
Konrponbnas padora no
TemaM: «MexaHu4ecKoe
IBIKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Temay, 18.01.2024
«I'papuueckoe
M300paKEHUE CUITY,
«Cwub»
Hasnenue. CriocoObl bubmuoreka [JOK
YMEHBILEHUS U 19.01.2024 https://m.edsoo.ru/ff0a20
YBEJIMUEHUS TaBIICHUS a6
[laBienue rasa.
3aBUCUMOCTbD JABJICHUS bubmorera [JOK
. 25.01.2024 https://m.edsoo.ru/ff0a23
rasza otr o0béma, 76
TEMIEPATYPhI
[Tepenada naBneHus
TBEPBIMH TEJIAMH, bubmorera [JOK
26.01.2024 https://m.edsoo.ru/ff0a25
KUJKOCTSMH U Ta3aMH. b0
3akoH [lackains o
JlaBiaeHue B )XHUAKOCTH 1 01.02.2024 bu6nmmoreka [IOK




rase, BbI3BaHHOE
JIEMCTBUEM CHJIbI TSHKECTU

https://m.edsoo.ru/ff0a27
18

Pemenue 3agau mo reme bubmuoreka [JOK
«JlaBlieHME B )KUJIKOCTU U 02.02.2024 https://m.edsoo.ru/ff0a28
rase. 3axon Ilackais» 26
CoooOmmarormuecs bubmuorexa [JOK
cocyabl.I napaBnnyeckuit 08.02.2024 https://m.edsoo.ru/ff0a29
npecc. 70
M Nl i
aHOMeTpBIv OpITHEBOM 15.02.2004

JKUJIKOCTHBIN HAcoC
Atmocdepa 3emitn.
[Ipu4uHBI CyIIeCTBOBAHUS
BO3JIYIITHOW 000JI0YKH bu6mmoreka [{OK
3emin. 3aBUCUMOCTD 16.02.2024 https://m.edsoo.ru/ff0a2b
aTMOC(EpHOTO JTaBJICHHS Sa
OT BBICOTHI HaJT yPOBHEM
MOPst
Bec Bo3ayxa bu6mmoreka [IOK

yxa. 22.02.2024 https://m.edsoo.ru/ff0a2b
ATMoOcdepHOe 1aBIeHIEe 54
N3mepenue atmochepHoro bubnnoreka [JOK
naBiaeHus. OIbIT 23.02.2024 https://m.edsoo.ru/ff0a2d
Toppuuennu a8
3aBUCUMOCTh
aTMoc(hepHOro naBiIeHUS bubmiorexa HOK

P 29.02.2024 https://m.edsoo.ru/ff0a2f
OT BBICOTHI HaJl YPOBHEM o

Mopst




bapomerp-anepoun.

bu6nmoreka [JOK

ATMmocdepHoe naBiieHUe Ha 01.03.2024 https://m.edsoo.ru/ff0a2f
Pas3IUYHBIX BBICOTAX c4
Pemenue 3anay no teme "
HHEHHE AR HO TENE 07.03.2024
ATMmocdepHoe naBieHne
JlelicTBUE KUJKOCTH U Ta3a bubmuorexa [JOK
Ha MOTrPy>KEHHOE B HUX 08.03.2024 https://m.edsoo.ru/ff0a32
Teno. ApXuMenoBa cuia 76
JlaGopaTopHas pabota
«Omnpenenenue bubnuorexa [JOK
BBITAJIKMBAIOIEH CHIIBL, 14.03.2024 https://m.edsoo.ru/ff0a33
JIEUCTBYIOLLEH HA TEJIO, fc
HOTPYKEHHOE B )KUJIKOCTh
JlaGopaTopHas pabora 1o
teme «MccnenoBanue
3aBHCHMOCTH Beca Teja B bubmorexa HOK
- 15.03.2024 https://m.edsoo.ru/ff0a35
BOJe OT 00BéMa 14
IIOTPY>KEHHOU B )KUIKOCTh o
YacTH Tela»
bu6nmmoreka [IOK
[1InaBanue ten 21.03.2024 https://m.edsoo.ru/ff0a3a
96
JlaGoparopHas paboTa 22.03.2024

"KoHcTpynpoBaHue
apeoMeTpa Ui
KOHCTPYHMPOBAHHUE JOJKH U
OIpeJIeIIEHNE €€




rpy30H01bEMHOCTH"

Pemenue 3agau no remam:
«I1naBanue cynos.
BosznyxomiaBanue»,
«JlaBneHue TBEpABIX TEI,
JKUJIKOCTEN U Ta30B)»

28.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a36
54

KonTponbHas pabota mo
TeMe «/laBieHue TBepabIX
TeJ, )KUJIKOCTEI U ra30B)»

29.03.2024

Mexanunueckas
pabota.MommHocTs. Enunuig
a MOIIIHOCTH.

04.04.2024

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a3f
82

Ypok-uccienoBanue
"Pacuér MomIHOCTH,
pa3BUBaeMOM NP MOIBEME
o Jjectuune"

11.04.2024

[IpocThie MEXaHU3MBI.
Prruar. PaBHOBecue cmii Ha
pbryare

12.04.2024

Pbruaru B TexHuke, OBITY U
npupoze. Jlaboparopnast
pabora «McciaenoBanme
YCJIOBUI PaBHOBECHS
peraara»

0.5

18.04.2024

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a47
8¢




Pemenue 3azay mo reme

bu6nmoreka [JOK

«Ycl0BUSI pABHOBECHSI 19.04.2024 https://m.edsoo.ru/ff0a48
pBIYaray a6
Koadduuuent noneznoro
JIEUCTBUS MEXaHU3Ma.
JlaboparopHast pabota 0.5 25.04.2024
«3mepenne KIIJI
HaKJIOHHOM TIJIOCKOCTH
Pemienue 3anay 1o Teme bubmorexa LIOK
| . 26.04.2024 https://m.edsoo.ru/ff0adc
Pa6ota, moutHocts, KIT/] 48
Mexanuueckasi SHEPTrHsl. bubmnoreka LIOK
Kunetnueckas u 03.05.2024 https://m.edsoo.ru/ff0a42
MOTCHITHATbHAS YHEPTHUS 52
3aK0oH COXpaHEHUs bubmmorexa [TOK
N 16.05.2024 https://m.edsoo.ru/ff0a43
MEXaHUYECKON YHEPTUr 60
YPOK-3KCIIEPUMEHT 110
TeMe "DKCIepUMEHTAIbHOE
onpeJieIeHuE N3MEHEHUSI
KHHETHYCCKOH U 1 17.05.2024
NOTCHIUAIIBHOU SHEPTUH
MIPU CKaThIBAaHUU TeJIa 10
HaKJIOHHOM TIOCKOCTH"
Konrponbnas padora no
teme «PaboTa ¥ MOIIHOCTb. 23.05.2024

OHeprus»




6 bubmnoreka [IOK
7 PesepBHbIii ypok. 1 14.12.2023 https://m.edsoo.ru/ff0al7
78
6 bu6nmoreka [JOK
g PesepBHbIil ypok. 1 09.02.2024 https://m.edsoo.ru/ff0a3 1
36
OBILIEE KOJIMYECTBO

YACOB I10 [TIPOT'PAMME

68

12




8 KVIACC

No Koau4yecTBO yacoB
JIeKT
POHHBIE Dax
n Hara uudgposbie
/ Tema ypoka KonTpoJbHbie IpakTu4eckune T.JAa
Beero H3ydeHust o0pa3oBaTe/bHbIE
padoThI padoThbI Ta
n pecypcsl
OCHOBHBIE ITOJI0KEHUI
N — bu6mmoreka [JOK
1 yIp . 1 04.09.2023 https://m.edsoo.ru/ff0a52
KHUHETUICCKOU TCOPUH B UX 56
OTIBITHBIC TIOJITBEPKICHHS —
Macca u pa3Mmep aToMo
2 11 PAsMEp aTOMOB 1 06.09.2023
MOJIEKY T
Mogenu TBEpIOTO, bu6mmoreka [JOK
3 AKHJIKOTO U Ta3000pa3HOro 1 11.09.2023 https://m.edsoo.ru/ff0a54
COCTOSIHHM BeEllleCTBA Oe
OO0bsACHEHNE CBOICTB
TBEPJIOTO, JKUJIKOTO H
5 .
4 ra3000pa3HOro COCTOSHUMN { 13.09.2023
BEIIECTBA HA OCHOBE
MOJIO’KEHUH MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU
Kpucramnnueckue u Brbmioreka OK
5 p 1 18.09.2023 https://m.edsoo.ru/ff0a58
amopQHbIe Tena
00
6 CmauuBaHue u 1 20.09.2023 bu6mmoreka [{OK




KanmuJIJIAPHOCTD.

https://m.edsoo.ru/ff0as55
[ToBepxHOCTHOE 30
HaTsDKEHHE o

bubmnoreka [IOK

TennoBoe pacmmpenue u

25.09.2023 https://m.edsoo.ru/ff0a5a
cKkatue
26
Temnepartypa. CBs3b
TEeMITepaTyphl CO 27.09.2023
CKOPOCTBIO TETLIOBOT'O
JIBVDKCHUS YaCTHI]
BuyTtpennss sueprus. bubnuorexa [JOK
CnocoObl U3MEHEHHS 02.10.2023 https://m.edsoo.ru/ff0a5¢
BHYTPEHHEH YHEpruu 60
bu6mmoreka [IOK
Bune! Teronepenaun 04.10.2023 https://m.edsoo.ru/ff0a64
12
VYpoxk-koHpepeHus
"IIpakTHueckoe
HCIIOJb30BaHHE TEIUIOBBIX bubmorexa LOK
N 09.10.2023 https://m.edsoo.ru/ff0a65
CBOMCTB BEILIECTB U <0
MAaTEPUAIIOB B LIEIISX T
sHeprocoepexeHus "
bu6nmoreka [JOK
KonugecTBo TEIIOTHI.
11.10.2023 https://m.edsoo.ru/ff0a69
VY nenpHas TEI0EMKOCTh 6
YpaBHEHUE TEIOBOTO 16.10.2023 bubmuorexa [JOK
6ananca. TemiooOMeH U https://m.edsoo.ru/ff0a70




TCILJIOBOC PABHOBCCHUC

88

JlaGoparopHas paboTa
"HNccnengoBaHue IBIEHUS

bu6mmoreka [JOK

TETI000MEeHa pU 18.10.2023 https://m.edsoo.ru/ff0a6a
CMEIIMBAHUK XOJIOIHOM U 98

ropsiueit BobI"

Pacuet konuuecTBa

TEIUIOThI, HEOOXOMMOTO

JUTsl HAarpeBaHus TeJla u 23.10.2023

BBIJICTISIEMOTO UM TIPH

OXJTKICHUT

JlaGoparopHas paboTa bubnuoreka [IOK
"OnpeneneHue yneabHou 25.10.2023 https://m.edsoo.ru/ff0a6b
TEIMJIOEMKOCTH BemecTsa" b0

PesepBHbIit bubnuorexa [JOK
ypok.IloBTopenue mo teme 08.11.2023 https://m.edsoo.ru/ff0acc
"Buapl Terionepenaun” Se

PesepBHbIil ypok. bubnuorexa [JOK
[ToBTOpEHME 1O TEME 10.11.2023 https://m.edsoo.ru/ff0acd
"KoJmuecTBO TEMIoTh" c6

DHeprus TOIINBA. bu6nuorexa [IOK

VY nenpHas Temiora 15.11.2023 https://m.edsoo.ru/ff0a7b
cropaHus Sa

[InaBnenue u 17.11.2023 bu6mmoreka [{OK

OTBEp/ICBaHUE
KPUCTAJUIMYECKUX TEJI.
VY nenpHasg Temiora

https://m.edsoo.ru/ff0a71
d2




IJIABJICHUA

JlaboparopHas pabota bubnnorexa [IOK

"OnpeznencHue yaelbHON 22.11.2023 https://m.edsoo.ru/ff0a72

TETUIOTHI TUIaBJIEHUS Jibaa" fe

[TapooGpa3zoBanue u bubmorexa HOK
24.11.2023 https://m.edsoo.ru/ff0a74

KoHeHcauus. Mcnapenue 0c

Kunienne. Y nenpnas

TEIUIOTa MapooOpa30BaHUS

1 KOHCHCALIII. bubmuoreka [JOK
29.11.2023 https://m.edsoo.ru/ff0a78

3aBUCHUMOCTh TEMIIEpaTyphl 6c

KHUIICHHUS OT aTMOC(HEpHOTO o

JTaBJICHUS

BrnaxHnocTs Bo3myxa.

JlaGopaTtopHnas pabota bubnmoreka [JOK

"Onpenenenne 01.12.2023 https://m.edsoo.ru/ff0a76

OTHOCHUTEJIbHOM BJIaXKHOCTHU 28

BO3IyXa"

Pemenue 3amau Ha

oTpeieJIeHUE BIAKHOCTH 06.12.2023

BO3/TyXa

[IpuHuuns! paboThl

TEIUIOBBIX JBUTATEIICH.

[Taposast TypOuHa. 08.12.2023

JlBurarens BHYTPEHHETO

CTOpaHHUS

KII/] TermoBoro 13.12.2023 bubmuoreka [JOK




nsurareis. TenioBnie
JIBUTATEIIH U 3aIUTa
OKpYXKaroliei cpeasbl

https://m.edsoo.ru/ff0a7c
Tc

3aKOH COXpaHEHHUS U
IpeBpalleHus DHEPTUU B
TCIUIOBBIX MpoHeccax

15.12.2023

[Toxroroska k
KOHTPOJIbHOH paboTe 1o

teme "TennoBeIe SIBJICHUS.

W3meHeHne arperaTHbIx
cocTosiHui BemecTra'

20.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83
2

KonrtponbHas pabota no

TeMme "TennoBbIe SIBJICHUS.

W3meHeHune arperaTHbIX
COCTOSIHUH BerecTna"

22.12.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a86
ae

Onektpuzarus Ten. /Isa
POJia AICKTPUICCKUX
3apsoB

27.12.2023

Ypok-uccienoBanue
"OnexTpuzanus Ten
MHIYKIMEN U TIpU
CONPUKOCHOBEHUM"

29.12.2023

Bzaumopeiicteue
3apsKEHHBIX TeJ. 3aKOH
Kyiona

10.01.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a87
e4

DIEeKTpUYECKOe TOJIe.
HanpsixkeHHOCTB

12.01.2024

bubmnoreka [IOK
https://m.edsoo.ru/ff0a8a




QJICKTPHUYCCKOTIO ITOJIA.

[IpuHnun cynepno3unun 0Oa
JJIEKTPUYECKUX TOJIEH
Hocurenu snekrpuyeckux
3apsi/ioB. DJIEMEHTAPHBIN 17.01.2024
3apsa. CtpoeHue aToma
[IpoBoaHuKY U
JTUAJIEKTPUKU. 3aKOH bubmmorexa [OK
pct. 19.01.2024 https://m.edsoo.ru/ff0a8e
COXpaHEHUs =
3JIEKTPUYECKOTO 3apsiaa —
Pemenne 3anayu Ha bu6mmoreka [JOK
IPUMEHEHNE CBOMCTB 24.01.2024 https://m.edsoo.ru/ff0a90
3JIEKTPUYECKUX 3aps 0B cc
DIIEKTPUYECKUH TOK,
YCJIOBHUSA €T0 bubnuorexa [JOK
CyIIIECTBOBAHUSI. 26.01.2024 https://m.edsoo.ru/ff0a95
Hcrounuku ad
ANEKTPUYECKOTO TOKa
JlercTBUSA 2IIEKTPUYECKOTO bubmmorexa IIOK
p 31.01.2024 https://m.edsoo.ru/ff0a96
TOKa
b2
Ypoxk-uccienoBanue
"JlelicTBUE
3JIEKTPUYECKOTO MOJI Ha 02.02.2024
MIPOBOJIHUKH U
TUBJIEKTPUKN"
DNEKTPUUECKUH TOK B 07.02.2024 bubmmoreka [IOK




METaax, XUJAKOCTAX U
ra3sax

https://m.edsoo.ru/ff0a98
38

DnexTpuueckas Lenb U e€

09.02.2024

COCTaBHBIE YaCTU
Cuna toka. JlaGopaTopHas
pabota "U3mepenue u bubmorexa HOK

0.5 14.02.2024 https://m.edsoo.ru/ff0a8b
pEryIHpOBaHUE CUIIBI d6
ToKa" o
DIIEKTPUYECKOE
HanpspkeHue. BompTmeTp.
JlaboparopHas paboTa bubmmorera [JOK

0.5 16.02.2024 https://m.edsoo.ru/ff0a%¢
"N3mepenue u 14
peryJIupoBaHue
HanpsokeHus"
ConpoTuBieHue bubnuorexa [JOK
MPOBOJIHUKA. Y IEITBHOE 21.02.2024 https://m.edsoo.ru/ff0aa7
COTMPOTUBIICHUE BEIIECTBA 38
JlaGopaTopHas pabota
"3aBHCHMOCTB
3JEKTPUYECKOTO bubnuorexa [JOK
COTIPOTHUBIICHUS 1 23.02.2024 https://m.edsoo.ru/ff0aa7
MPOBOJHUKA OT €T0 JIIHHBI, 38
TUTOIIA/IA TIOTIEPEYHOTO
ceueHus U marepuana”
3aBUCUMOCTb CHJIbI TOKA OT bu6mmoreka [{OK
HanpspkeHus. 3akoH Oma 28.02.2024 https://m.edsoo.ru/ff0aa4

JUTSL y4acTKa 1eTH

4a




JlabopaTtopHnas pabota
"UccnenoBanue
3aBUCHUMOCTH CHIJIBI TOKA,

bu6nuoreka [JOK

UAYLIET0 Yepe3 pe3ucTop, 01.03.2024 https://m.edsoo.ru/ff0aa0

OT COMTPOTHBIICHHUS 4e

pe3ncTOpa M HAMPSKCHUS

Ha pesucrope”

[TocnenoBarensHOE U

napajieIbHOEe COSIUHEHUS 06.03.2024

IPOBOTHUKOB

JlaboparopHast pabota

"IIpoBepka mpasuiia

CJI0’KEHUs HaIIPSKEHUN bubmorexa LHOK
08.03.2024 https://m.edsoo.ru/ff0aaa

NP TIOCJIEZI0BATEIEHOM o

COCTMHEHHH JIBYX

pe3uctopos"

JlaGoparopHas paboTa

"IIpoBepka mpaBuia ass bubnnoreka [JOK

CHUJIBI TOKA MIPU 13.03.2024 https://m.edsoo.ru/ff0aad

apajuieIbHOM le

COEJIMHEHUH Pe3UCTOpPOB"

Pemenue 3amau Ha

IpuMeHeHue 3akoHa Oma bubmmorera [IOK
15.03.2024 https://m.edsoo.ru/ff0aaf

TUTSL Pa3THYHOTO %a

COCTMHEHUS TIPOBOIHUKOB

Pabota u MomHOCTh 20.03.2024 bubmuoreka [{OK

QJICKTPHUYCCKOI'O TOKA.

https://m.edsoo.ru/ff0abl




3akoH JIxoyns-JleHua 24
JlaGoparopHas paboTa
5 "Onpenenenue padOTh U bubmmorexa [JOK
22.03.2024 https://m.edsoo.ru/ff0ab3
4 MOIIIHOCTH JIEKTPUYECKOTO <0
ToKa" o
DIIEKTPUUYECKHE LIETIH U
5 noTpeduTenu bubnuoreka [JOK
5 ANEKTPUYECKON SHEPTUU B 27.03.2024 https://m.edsoo.ru/ff0ab6
osiTy. KopoTkoe 60
3aMbIKaHHE
[loxroroBka k
KOHTPOJIbHOH paboTe mo
TeMe "DIeKTpudecKue bubnuoreka [IOK
5
6 3apsabl. 3apsHKEHHBIE Tea 29.03.2024 https://m.edsoo.ru/ff0abd
U UX B3aMMOJICHCTBHSIL. 2c
ITocTosiHHBIN
3JEKTPUYECKUNA TOK"
KonTponbHas pabota mo
TeMe "DIIEeKTpUIECKHe
5 3apsabl. 3apsHKCHHBIE Tea bubmorexa HOK
N 03.04.2024 https://m.edsoo.ru/ff0abe
7 U MX B3aMMOJCHCTBHSIL. a8
[TocTosHHBII -
3JEKTPUUYECKUN TOK"
5 HOCTOHHHVLIe MAarHMThl, UX 05.04.2024
8 B3aMMOJICCTBHE
5 Ypok-uccienoBanue 10.04.2024 bu6nmmoreka [IOK
9 "Usyuenue mnojen https://m.edsoo.ru/ff0ac3




MMOCTOSHHBIX MAarHuTOB"

do

MaruutHoe nose.
MarautHoe mnoie 3emMiu u

bu6mmoreka [IOK

11.04.2024 https://m.edsoo.ru/ff0ac)
€ro 3Ha4eHHE I KU3HU ba
Ha 3emiie B
OmneIT OpcTena.
MarunuTtHoe noje bubmuorexa [IOK
ANEKTPUYECKOTO TOKA 16.04.2024 https://m.edsoo.ru/ff0acl
MarHuTHOE T10JIe KaTyIKH1 d2
C TOKOM
[Ipumenenue
3JIEKTPOMAarHUTOB B
texHuke. JlaboparopHas bu6mmoreka [IOK
pabota "N3ydeHune 0.5 18.04.2024 https://m.edsoo.ru/ff0ac7
JIEHCTBUSI MATHUTHOTO 4a
T0JIs1 Ha MPOBOJAHUK C
TOKOM"
DNeKTPOaBUTATETH
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
3JIEKTpOJIBUraTeneii B
TEXHUYECKUX YCTPOMCTBAX bubmorera [IOK
23.04.2024 https://m.edsoo.ru/ff0ac8

U Ha TPAaHCIOPTE.
JlaGoparopHas paboTa
"KoHcTpynpoBaHue u
U3yueHHe padoThI
3eKTpoaBUrarens"

6¢




Omnbrtel @apazes. 3akoH

6
4 3JIEKTPOMArHUTHON 1 25.04.2024
nHaykuuu. [Ipasuno Jlenna
DIEeKTPOTreHepaTop.
Crioco0pl nostyueHus
6 ANEKTPUYECKON SHEPTUU. ! 17.04.2004
5 DNEeKTpOCTaHIK Ha
BO300HOBIISIEMBIX
MCTOYHUKAX YHEPTUU
[Toxroroska k
6 KOHTPOJIBHOH paboTe 1o ! 19.04.2004
6 Teme "DIeKTpuuecKue u
MarHuTHBIE sIBJICHUS"
6 KonrponbHas padorta no bubnuorexa [IOK
7 Teme "DIEeKTpUIEcKHue U 1 24.04.2024 https://m.edsoo.ru/ff0acb
MarHuTHbIE sIBJICHUS" 14
6 PesepBHbIil ypok. Pabora ¢
g TEKCTaMH MO TeME 1 26.04.2024
"MarHuTHbI€ sIBJIeHUS"
OBILIEE KOJIMYECTBO
68 14.5

YACOB 110 ITPOTPAMME




9 KVIACC

Ne KoJsnyecTBO 4acoB DJIeKTPOHHbIE ®a
Hara nudposbie
Tema ypoka KonTposbHbie IIpakTHyeckue KT.J
n/ Beero U3ydeHust o0pa3oBaTejibHbIE
padoTbI padoThI ara
n pecypchl
| MexaHndeckoe IBIKEHHE. 1 04.09.2023
MarepuanbHas TOUKa
Cucrema oTcuerTa. bu6nmnoreka [JOK
2 OTHOCHTENBHOCTH 1 05.09.2023 https://m.edsoo.ru/ff0ad
MEXAHHYECKOTO JABHIKEHUS 474
PABHOMEDHOE bu6mmoreka [{OK
3 p . 1 06.09.2023 https://m.edsoo.ru/ff0ad
MIPSMOJIMHEIHOE IBMKCHUE 192
HepasHnomepHoe
4 NpSIMOJIMHEHHOE IBHKEHUE. { 11.09.2023
CpenHnsisi © MTHOBEHHAs
CKOPOCTh
[IpssmonuHeitHOE bubnuorexa [JOK
5 PaBHOYCKOPEHHOE JBUKECHUE. 1 12.09.2023 https://m.edsoo.ru/ff0ad
Yckopenue 8d4
CkopocTh IPSIMOIMHEHHOTO
6 PaBHOYCKOPEHHOTO 1 13.09.2023
neuxenus. ['paduk ckopoctu
7 JlabopaTopHas pabota 1 1 18.09.2023 bubnuorexa [JOK
"OnpeneneHue yCKOpeHus https://m.edsoo.ru/ff0ad
TeJa IIPU PABHOYCKOPEHHOM blg




JOBUXXCHHUU 110 HaKHOHHOﬁ
mIockoctu"

CBO0OOIHOE TTaJCHUE TE.

8 19.09.2023
Onpitel I'anmmnes
PaBHOMEpHOE ABMXKEHUE TTIO
okpyxHocTu. [lepuon n bubnmoreka [IOK
9 4acToTa O0palIeHusI. 20.09.2023 https://m.edsoo.ru/ff0ael
JInneiiHas u yriosas 76
CKOPOCTH
10 LleHTpOoCTpEeMHUTEIIBLHOE 75.09.2023
yCKOpeHHue
IlepBriii 3akoH HproToHA bubmmorexa [IOK
11 p ' 26.09.2023 https://m.edsoo.ru/ff0aec6
Bexkrop cuiibl 12
Bropoii 3akon HeroTona bubmorexa LHOK
12 p N ] 27.09.2023 https://m.edsoo.ru/ff0ae7
PaBHOelicTBYIOIIASA CHITa 24
Tpetuii 3axkon HeroTOHA bubmmorexa [IOK
13 P ' 02.10.2023 https://m.edsoo.ru/ff0ac9
Cynepno3unus cui %
Pemenne 3agau Ha bu6nuoreka [JOK
14 MIPUMEHEHHE 3aKOHOB 03.10.2023 https://m.edsoo.ru/ff0aeb
Herotona 6¢
bubnnoreka [IOK
15 Cuna ynpyroctu. 3akoH ['yka 04.10.2023 https://m.edsoo.ru/ff0aec
a2
16 Permrenuie 3agaud mo reme 09.10.2023




«Cwuna ynpyroctu»

JlaGoparopHas paboTa

bu6nmoreka [JOK

17 «OmnpeneneHune )KeCTKOCTH 10.10.2023 https://m.edsoo.ru/ff0ace
HPYKUHBD 28
bu6nmoreka [JOK
18 Cuna tpeHus 11.10.2023 https://m.edsoo.ru/ff0af7
38
Pemenue 3agau mo reme bubmmorexa [TOK
19 16.10.2023 https://m.edsoo.ru/ff0afa
«Cuna TpeHus»
26
JlaboparopHast pabota bubanorexa [JOK
20 "Onpenenenue ko3 dunmenra 17.10.2023 https://m.edsoo.ru/ff0af8
TPEHHUS CKOJIbKEHUS" be
Pemenue 3anau o teme bu6mmoreka [JOK
21 "3akonsl HetoToHa. Cuita 18.10.2023 https://m.edsoo.ru/ff0afb
ynpyroctu. Cuia tpeHus" 8e
Cuna TSHKECTH U 3aKOH
BCEMUPHOT'O TATOTCHHUS bubmmorera [TOK
22 P i 23.10.2023 https://m.edsoo.ru/ff0af0
YckopeHnue cBOOOTHOTO 44
MmaJacHus T
VYpok-koHpepeHus
" JIBM>KEHUE TETT BOKPYT
23 rPaBUTAILIMOHHOTO LIEHTPA 24.10.2023
(Conneunas cucrema).
lamakTukn"
24 Pemenue 3agad mo reMme 25.10.2023 bu6mmoreka [JOK
"Cwuna TSHKECTH M 3aKOH https://m.edsoo.ru/ff0af5




BCEMHUPHOTO TATOTCHHS"

3

[ToBTOpEeHUE TEMBI bubnnorexa [JOK

25 "IIpstmonuHeHOE 08.11.2023 https://m.edsoo.ru/ff0c2
PaBHOYCKOPEHHOE JBUKEHHE" 572
IToBTOpEHME TEMBI bubnnorexa [HOK

26 "LleHTpOoCTpEMUTENBHOE 09.11.2023 https://m.edsoo.ru/ff0c2
ycKopeHue" b30
[ToBTOpenue temsl "llepBriii bubmorera [JOK

27 13 p" ’ 10.11.2023 https://m.edsoo.ru/ff0c2
Bropotii 3akon HerotoHa

d6a

[ToBTOpenue tems! "Tperuit bub6nuoreka [IOK

28 3akoH Herotona.Cuna 15.11.2023 https://m.edsoo.ru/ff0c2e
ynpyroctu.Cuna Tpenus” 82
[lepBas kocMuueckas bu6nuoreka [IOK

29 ckopoctb. HeBecomocTs 1 16.11.2023 https://m.edsoo.ru/ff0af3
Ieperpys3Ku 3c
PaBHOBecue MarepuaibHON
TOUYKH. AOGCOTIOTHO TBEPAOE
Teno. PaBHoBecue TBEPAOro bubmorera [TOK

30 ' . Wp 17.11.2023 https://m.edsoo.ru/ff0afe
TeNa ¢ 3aKpeIIEHHON OChIO 36
BpalleHusi. MOMEHT CHJIBL. —
LenTp TsxecTn

31 PaBHOBecue matepuanbHON 22.11.2023

TOYKH. AOGCOTIOTHO TBEPAOE
Teno. PaBHoBecHe TBEPAOTO
Teja C 3aKPeIJIEHHON OChIO
BpalleHusi. MOMEHT CHJIBL.




LenTp TsxecTn

Pemenue 3agau mo reme bubmuoreka [JOK
32 "MowmeHT cuinsbl. Llentp 23.11.2023 https://m.edsoo.ru/ff0b0
TSKeCTH" 2b4
[ToaroroBka Kk KOHTPOJIBHOU
AG0Te 110 TeMe bu6mmoreka [{OK
33 E) 24.11.2023 https://m.edsoo.ru/ff0b0
MexaHndeckoe JBMIKEHHE. 408
Bzaumoneticteue ten" T
KontponbHas paboTa mo teme bubnuoteka [JOK
34 "MexaHu4ecKoe ABHKEHHE. 29.11.2023 https://m.edsoo.ru/ff0b0
Bsaunmonetictue Ten" bec
Nmnynse Tena. Umnymnase
CHIIBI. 3aKOH COXPaHEHHUS bubmorexa LHOK
35 ) P 30.11.2023 https://m.edsoo.ru/ff0b0
UMITyJIbCca. YTIPyTroe u 7a
HEYIPYTroe B3aUMOJICHCTBHE T
Pemenne 3ana4 mo teme Bbu6nmuoreka [JOK
36 "3aKOH COXpaHECHUS 01.12.2023 https://m.edsoo.ru/ff0b0
umnyJibca' 96¢
Ypok-KoH(pepeHIUs
37 "PeakTHBHOE IBUKEHUE B 06.12.2023
MIPUPOJIE U TEXHUKE"
Mexanunueckas padora u bubmaorexa [IOK
38 P 07.12.2023 https://m.edsoo.ru/ff0b0
MOIIIHOCTD
ag4
PaboTa CHIIBI TSKECTH, CHJIIBI Bubmorexa OK
39 ’ 08.12.2023 https://m.edsoo.ru/ff0b0

YIPYTOCTH U CUJIBI TPEHUS

db3




JlabopaTtopHas pabota
«Onpenenenue padoThl CUIIbI
TPEHHUsI IIPYU PABHOMEPHOM

40 13.12.2023
JIBYDKEHUH TeJa 10
TOPU30HTAIIBHOU
MTOBEPXHOCTHY
41 CBs13b 3HEPTUH U PAOOTHI. 14.12.2023
[TorenumanpHas sHEPrUs
Kunernueckas sueprusi. bubnnorexa [JOK
42 Teopema 0 KuHETHYECKON 15.12.2023 https://m.edsoo.ru/ff0b0
SHEPruu c32
43 3aKOH COXpaHEHUs SHEPTUH B 20.12.2023
MeXaHUKe
JlaGoparopHas padorta bubnuorexa [JOK
44 «3ydyeHue 3akoHa 21.12.2023 https://m.edsoo.ru/ffObl
COXpPaHEHHUS YHEPTUI» 2fe
KonebartenbHoe IBHKEHUE U bubmorera [JOK
45 22.12.2023 https://m.edsoo.ru/ffObl
€ro XapaKTePUCTUKH
858
3aryxaromue KojaeOaHusl. bubnuoreka [IOK
46 BriHyxieHHbIe KOJeOaHMs. 27.12.2023 https://m.edsoo.ru/ff0b2
Pe3onanc 0f0
47 MaTeMaTI/I‘{veCKI/Iﬁ 5 78.12.2023
MPYKUHHBIA MasSTHUKU
48 Ypok-uccienoBaHue 29.12.2023 bu6mmoreka [JOK
«3aBUCUMOCTb epUoa https://m.edsoo.ru/ff0bl

97a




KOJIEOAHMIT OT KECTKOCTH
HPY)KI/IHI)I " MaCChbI rpy3a>>

49

[IpeBpamienue 3Hepruu npu
MEXAHUUYECKUX KOJIeOaHUsIX

10.01.2024

50

JlaGoparopHas paboTa
«OrmpeniesnieHue YacToThl U
nepuoza konebanui
MPY>KUHHOTO MasiTHUKa»

11.01.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0bl
aec

51

JlaGopaTopHas paboTa
«IIpoBepka HE3aBHCUMOCTH
nepuo/ia KojeOaHuii rpys3a,
MOJIBEIIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

12.01.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0bl
97a

52

MexaHHYeCKHE BOJIHEI.
CpolicTBa MEXaHHMYSCKHX
BoJH. [IpofonbpHbIC U
MOTICPEYHBIC BOJIHBI

17.01.2024

bubmnoreka [IOK
https://m.edsoo.ru/ff0b2
1fe

53

VYpok-koHpepeHus
"MexaHn4ecKHne BOJIHEI B
TBEPAOM Telie. CeicMUYeCKHe
BOJIHEI"

18.01.2024

54

3Byk. Pactipoctpanenue u
OTpakCHHE 3BYyKa

19.01.2024

55

Ypoxk-uccienoBanue
"Habuto1eHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOThI"

24.01.2024




I'poMKOCTB 3ByKa 1 BBICOTA

56 TOHA. AKyCTUYECKUI 25.01.2024
pe3oHaHC
Ypok-KoH(pepeHIHs Bbu6nunoreka [LIOK
57 "V bpTpa3ByK U HHPPA3BYK B 26.01.2024 https://m.edsoo.ru/ff0b2
NPUPOJIE U TEXHUKE" 3ca
[ToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "3aKOHbI bubmorexa LHOK
58 31.01.2024 https://m.edsoo.ru/ff0b2
coxpaHeHus. MexaHudeckue 510
KoJieOaHUs U BOJIHBI" T
KonTponbnas pabota mo teme
H3 .
59 AKOHBI COXPaHECHHUSI 01.02.2004
Mexanuueckue KonebaHus u
BOJIHBI"
DNEeKTPOMarHUTHOE TOJIe bubnmorexa [IOK
60 ' 02.02.2024 https://m.edsoo.ru/ff0b2
DNEeKTPOMArHUTHBIE BOJTHBI
abe
61 CBolicTBa 3JIEKTPOMATHUTHBIX 07.02.2004
BOJTH
Ypok-koupepennus "llkana
AJIEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
62 Hcnonp3oBanue 08.02.2024 https://m.edsoo.ru/ffOb2f
ANIEKTPOMATrHUTHBIX BOJIH JJIsI e6
COTOBOM CBsI3U"
63 VYpok-uccienoBanue 09.02.2024 bubnmoreka [JOK
"N3y4yeHue CBOICTB https://m.edsoo.ru/ff0b2
cbe

OJICKTPOMATI'HUTHBIX BOJIH C




IIOMOIILI0 MOOMJIBHOTO
tenedona"

Pemenue 3amau Ha
ONpeJIeJICHUE YaCTOThI U

64 . 14.02.2024
JUTHHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHasi npupoaa bubnnorexa [JOK
65 cBera. CKOpOCTh CBETA. 15.02.2024 https://m.edsoo.ru/ff0b3
BomoBeie cBOMCTBA CBETa 1d0
Hcrounuku cBera.
IIpsamonuneitHoe bubmorexa LHOK
66 P 16.02.2024 https://m.edsoo.ru/ff0b3
pacnpocTpaHEHHUE CBETA. 658
3armenus Connua u JIyHsl T
3aKOH OTpa)KeHHsI CBETA.
3epkana. Pemienue 3ama4 Ha Bubmaorexa [TOK
67 ] 21.02.2024 https://m.edsoo.ru/ff0b3
NpPUMEHEHHE 3aKOHa 8cd
OTpa’K€HUs CBETa T
[Ipenomienue cBeta. 3aKoH bubmorexa LHOK
68 | P ' 22.02.2024 | https/m.edsoo.rw/ff0b3
NPEJIOMJIEHUS CBETa
aea
ITonHoe BHyTpeHHEe
OTpaXKeHUE CBETA. bu6numoreka [IOK
69 Hcnonws3oBanue moixHOro 23.02.2024 https://m.edsoo.ru/ff0b3
BHYTPEHHETO OTPAXKECHUS B cS¢c
ONTHYECKUX CBETOBOJIaX
70 JlaboparopHast pabota 28.02.2024

"HccnenoBaHue 3aBUCUMOCTH




yTJjia MpeIoMJIEHHs CBETOBOTO
Jdy4a OT yIJia NaJeHHs Ha

nn

rpaHuie "BO3IyX-CTEKJIO

VYpoxk-koHpepeHus
"M cronp30BaHue IOIHOTO

71 BHYTPEHHETO OTPa’KEHUS: 29.02.2024
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBA3L"
JInusel. OnTHdeckas cuia Bubmiorexa LIOK
72 ) 01.03.2024 https://m.edsoo.ru/ffOb3f
JIMH3EL
2c
ITocTpoenne n300pakeHuil B Brbmoreka LJOK
73 p p 06.03.2024 https://m.edsoo.ru/ff0b4
JINH3aX
44a
JlaboparopHast pabota
"Onpenenenne POKyCHOTO bubmorexa LOK
74 Y N 07.03.2024 https://m.edsoo.ru/ff0b4
PacCTOSIHUS U ONITUYECKOU 206
CHUJIBI COOMpArOIIeH TUH3HI" T
Ypok-koH(bepeHIHs bubnnorexa [JOK
75 "Onruyeckue JIMH30BbIE 13.03.2024 https://m.edsoo.ru/ff0c0a
pubopsr" 7e
I'ma3 xak onTudeckas Bubmiorexa IJOK
76 14.03.2024 https://m.edsoo.ru/ff0b4
cucTtema. 3peHue
684
Ypok-koH(pepeHIHs
77 "IledexTsl 3penns. Kak 15.03.2024

COXpPaHUTH 3peHue"




Pasnoxxenue 6enoro csera B
cnektp. OneiTel HptoTOHA.

bubmuoreka [JOK

78 20.03.2024 https://m.edsoo.ru/ff0cOf
CrnosxeHue CrieKTpaIbHbIX 4c
uBetoB. [{ucniepcus ceera —
JlaGoparopHas paboTa
"OIBITHI 10 PA3TOKEHUIO
0eJIoro CBeTa B CIEKTP U bubmmoreka [JOK
79 BOCIIPUSATHUIO 1[BETA 21.03.2024 https://m.edsoo.ru/ff0cOe
NPEAMETOB IIPHA UX 2a
Ha0JII0/IEHUY Yepe3 [[BETOBbIE
¢bunbTpe"
VYpok-nipaktukym "BoaHoBbIE
20 CBOICTBA CBETA: AUCIIEPCHS, 79 03.2004
uHTEphEepeHIUS U
nudpakius”
bubnuoreka [JOK
O P
81 meITL Pesepgopaa i 27.03.2024 | https:/m.edsoo.ru/foc
TUTaHeTapHasi MOJIETh aTOMa a8
2 [Toctynatel bopa. Monenb 78.03.2024
aroma bopa
Hcnyckanue u norjioueHue bub6nmoreka [IOK
83 cBera aroMmoM. KBaHTEI. 29.03.2024 https://m.edsoo.ru/ff0c1
JIuHeityaTbie CIEKTPHI 44c
Ypok-npakTuKym bubnmnoreka [JOK
84 "HaOumoieHue CIieKTpoB 03.04.2024 https://m.edsoo.ru/ff0cl
HCITyCKaHUs" 550
85 PanyoakTUBHOCTE U €€ BUIBI 04.04.2024 bubmnoreka [JOK




https://m.edsoo.ru/ff0cl
672

CTpOCHI/Ie ATOMHOTO dapa.

bu6nmoreka [JOK

86 05.04.2024 https://m.edsoo.ru/ff0cl
Hyxonnas moenb
8ac
PagnoaxkTuBHbIE Bubmorexa HOK
87 10.04.2024 https://m.edsoo.ru/ff0cla
npeBpaiieHus. U3otonsl 14
Pemenue 3agau o teme: bu6mmoreka [IOK
88 "PannoakTHBHEIE 11.04.2024 https://m.edsoo.1u/ff0c1
npespanieHus" bda
89 [Tepuon nonypacnana 12.04.2024
VYpoxk-koH(bEepeHITHI
"Ifa I/IO&K"I(“il)/IBII)-IBIe U3JIy4YCHUS B Bubmorexa LIOK
90 g i 17.04.2024 https://m.edsoo.ru/ff0c2
MIPUPOJIC, MEHUIIHHE, 126
TexXHuke" T
SnepHble peakiu. 3aKOHbI bub6nuoreka [IOK
91 COXpPAHEHUs 3apsAA0BOT0O U 18.04.2024 https://m.edsoo.ru/ff0clc
MAacCOBOI'0 YHCEIl 58
DHeprus CBsI3U aTOMHBIX bubmaorexa [IOK
92 p 19.04.2024 https://m.edsoo.ru/ff0c1
anep. CBsi3b Macchl U 3HEPTUU {72
93 E’emeHHe 3a7a4 110 :eMe 24.04.2024
SnepHble peakuu
Peakiuu cunTesa u neeHus bubmnoreka [IOK
94 snep. ICTOUHUKH SHEpTUu 25.04.2024 https://m.edsoo.ru/ff0cle

CouHIia 1 3B€31Q

88




VYpok-koHpepenuus "Anepuas
sHepreTuka. JlencTeus

95 . 26.04.2024
PaIMOAKTUBHBIX U3ITydeHUIN
Ha >)KMBbIE€ OPTaHU3MBbI"
IToaroroBka Kk KOHTPOJIBLHON
paborte 1o Teme bubnmnoreka [JOK
96 "DJIeKTPOMarHuTHOE TOJIE. 02.05.2024 https://m.edsoo.ru/ff0c2
DNEeKTPOMarHUTHBIC BOJTHBI. 23e
KBanToBsic siBICHHS"
KonrponsHas pabora no Teme
||3 .
97 JIEKTPOMArHUTHOE TI0JIE 03.05.2024
DNEeKTPOMArHUTHEIC BOJTHBI.
KBanToBsic siBeHus"
[ToBTOpenue, 060061IeHHE. bubnnorexa [JOK
98 JIaGopatopHbie pabOTHI MO 10.05.2024 https://m.edsoo.ru/ff0c2
Kypcy "Bzaumopeiictue Ten" 45a
[ToBTOpEeHME, 0000IIEHNE.
Pemenue pacueTHbIX U bubmorexa HOK
99 P 15.05.2024 https://m.edsoo.ru/ff0c2a
KayeCTBEHHBIX 33/1a4 110 TeMe 2
"KIIJI TermoBbIX aBurareeii'” T
10 [ToBTOpenue, 06061IeHUE. bubnuorexa [JOK
0 JlaGopaTopHbie pabOTHI 1O 16.05.2024 https://m.edsoo.ru/ff0c2¢
Kypcy "CBeToBbIe siBIICHUS" 52
10 [ToBTOpenue, 06o61IEeHNE. bubnnorexa [JOK
) PaGora ¢ TexkcTamu 1o Teme 17.05.2024 https://m.edsoo.ru/ff0c3
"CBeToBbI€ SIBICHUS" 044




[ToBTOpEeHue, 06001IEHNE.
10 Pabota ¢ Tekcrtamu o TeMe
2 "KBanToBas u simepHas

¢buzuxa"

22.05.2024

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

27







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

» ®usuka: 7-i knacc: 0a30BbId ypoBEHb: yueOHUK, 7 kinacc/ [leppimkun .M.,
NBanos A.U., AkumonepHoe o6mectBo «M3narensctBo «IIpocBenieHuey

» Gusuka, 8 knacc/ [lepeimkun A.B., O611eCTBO ¢ OTpaHUYECHHOU
OTBETCTBEHHOCTBIO «[[PODAY; Akuinmonepuoe ooiectBo «M31aTenbcTBO
«IIpocBemenue»

» ®uzuka, 9 knacc/ [lepeimkun A.B., I'yrHuk E.M., O61iecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEPHOE 00I1IECTBO

«3marensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI J1SA YUUTEJA
7 KITACC

1.PaGoyas nporpamma.

2. I[IporpamMmbl ocHOBHOTO 00111eT0 00pazoBanus. duszuka. 7 — 9 knaccel
(aBTopsl:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PabGouas nporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tlepoimkua A.B. ®usuka. 7 kinacc. YueOHHK 1 00111e00pa3oBaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHuK BOnpocoB u 3a1a4 1o ¢pusuke. 7-9 ki. — M.:
IIpoceemienne, 2010. —192c¢.

8 KITACC

1. PaGouas nporpamma. @usnka. 7 — 9kiacchl: yueOHO-METOUYECKOTO

nocobus /coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,



2)

2. IIporpaMmMbl OCHOBHOTO 0011ero oopa3oBanusi. dusuka. 7 — 9 knaccsl
(aBTopei:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUH C

BBIOpPaHHBIM YUYEOHUKOM:

4. Ileppiukun A.B. @uzuka. 7 kinacc. YueOHUK s 001nieo0pa3oBaTeabHbIX
yupexaennii . M.:JIpoda. 2011

5. Jlykammk B.M. C60opHUK BOIPOCOB U 3a1a4 1o gusuke. 7-9 ki — M.:
IIpocsemenue, 2010. —192c¢.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie padotsl. KonTponapHbIe
3aganus. —Caparos:Jluneit, 2014.

8. «KonTtponbHo-u3mepurensubie Matepuaisl. Gusnka. 7 knace/Coct. H.U.
3opuH. — 2-¢ u3f.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meToanueckoe nocodue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10.A.B. Ileppikun @usuka-8xin 2017 M. dpoda

11.H.B. ®unonosuu Metoauueckoe mocodue 2015 M. Jipoda

12.A.E. Mapon, E.A. Mapon CamocTosITEIbHBIE U KOHTPOJIBHBIE pA0OTHI-8
kiacc 2017 M. Jlpoda

13.B.B. llaxmarosa ,O.P. llledep duarnoctuueckue padbotsl -8 kiacc 2016
M. Jlpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopark Borpocos u 3aau
2015 M. JIpoda



9 KJIACC

1. Pabouas nporpamma. @uznka. 7 — 9xkiaccbl: yueOHO-METOIUUECKOTO
noco6us /coct. TuxonoaE.H. — 2-e uzn.,crepeorun. —M.: [Ipoda,2013. — 398,
2)

2. IIporpaMmMbl OCHOBHOTO 0011ero oopa3oBanus. dusuka. 7 — 9 knaccel
(aBTope:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM yICOHUKOM:

4. Ileppiukun A.B. @uznka. 7 kinacc. YueOHUK s 001nieo0pa3oBaTeabHbIX
yupexaennii . M.:JIpoda. 2011

5. Jlykammk B.M. Co0opHUK BOIPOCOB U 3a7a4 1o gusuke. 7-9 ki — M.:
IIpocsemenue, 2010. —192c¢.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie padotsl. KonTponabHbIe
3aganus. —Caparos:Jluneit, 2014.

8. «KonTtponbHo-u3Mepurensubie MaTepuaisl. Gusnka. 7 knace/Coct. H.U.
3opuH. — 2-¢ u3f.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meToanueckoe nocodue/ A.E.

Mapon.- M.: JIpoda, 2011.- 123c.:

KoHnTponbHbIe 1 caMOCTOSATENbHBIE padOTHI 10 PU3UKE. 9 Kilacc: K yueOHHUKY
A.B. Ilepprikuna, E.M. I'ytauk «®usnka 9 knace» / O.U. I'pomnena. — M.:
HznarenscTBO «OK3amen», 2014.

Tectol mo ¢usuke. 9 knace: k yueOnuky A.B. [leprimkuna, E.M. I'yTHuk
«Dusnka

9 ximace» / O.U. I'pommeBa. — M.: U3natenscTBO «OK3amen», 2010.

dusuka. 9 kitacc. TemMaTuueckme TECTOBBIE 3a0aHus U HOArOoTOBKU K [ A. /



aBT.- cocT.: M.B. boitnenko, O.H. Mupomikuna. — Spocnasias: OO0

«Axkanemus pazButus», 2014.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

7 KIIACC

. bubnuoreka — Bcé o npeamety «duszukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BugeoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Equnas xomnekius udpoBbix 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

4. laTepecHble MaTepHalibl K ypoKaM (DU3UKH TI0 TEMaM; TECTHI 110 TEMaM;
HarJIgIHbIe TocoOus K ypokam. — Pexum pocryna: http://class-fizika.narod.ru
5. udporsie oOpazoBaTebHbIE pecypchl. — Pexxum gocryma:
http://www.openclass.ru

6. DJIeKTpOHHBIE YU4eOHUKH IO Pu3nke. — Pexum gocryna:
http://www.fizika.ru

8 KIIACC

1. bubnuoreka — Bcé o npeamety «duszukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Equnas xomnekius udpoBbix 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

4. HHT€p€CHBI€ MaTCpHUaJibl K YpOKaM (1)I/IBI/IKI/I ITIO TEMaM, TCCTHI I10 TEMaM,



HarJasAHbIe TocoOus K ypokaM. — Pexxum noctyma: http://class-fizika.narod.ru

5. [ludposeie 0Opa3oBaTeNbHBIC PECYpPChl. — Pexum goctymna:

http://www.openclass.ru

6. DnexTpoHHBIe yueOHUKH 10 (u3uke. — Pexxum noctyna:

http://www.fizika.ru

9 KIIACC

1. BuneoonsITel Ha ypokax. — Pexxum gocrtyma: http://fizika-class.narod.ru

2. Equnas komiekuus nudpoBbIx 00pa3oBaTeIbHBIX PECYypCcoB. — Pesxxum

nocrtyma: http://school- collection.edu.ru

3. NHTepecHble MaTepuaibl K ypokaM (PU3HKHU IO TEMAM; TECTBI IO TEMAM;

HarJasAHbIe TocoOus K ypokaM. — Pexxum noctyma: http://class-fizika.narod.ru

4. llmdpposeie oOpazoBaTenbHbBIC peCcypchl. — PesxxuM mocryma:

http://www.openclass.ru

5. DnexTpoHHbIe yUeOHHUKH MO (u3nke. — Pexxum nocrymna:

http://www.fizika.ru

6.{uctanmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Ki1acc.



CereBoe oOpasoBarenbHOE coobmecTBo. http://www.openclass.ru/node/109715

7. Enunas komtekius 1udpoBeIXx 00pa30BaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN HEHTP HHOPMALITMOHHO-00PA30BATEIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UuTepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHTaOps» MaTepuabl o pusmke.

http://archive. I september.ru/fiz

11. Arumanuu pusndeckux o0bekToB. http://physics.nad.ru/

12. XKXuBas usuka: oOydarorniasi mporpaMmma.

http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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