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Pabouas nporpamma

y4eOHoro npeamera «®@usuka. ba3oBblii ypoBeHb)

Tt oOyJaromuxcs 7-9 kimaccoB

Knacc 5-9
KomnuecTBo yacoB B rog 7 kiacc — 68 gacoB, 8 kiacc — 68 gacoB, 9 kmacc — 102 gaca .

KomngecTBo yacoB B HEIGIIO 7 Kjacc - 2 yaca B HEJIeI0, 8 Kjacc - 2 yaca B HeJIenro, 9 kiacc - 3 yaca B HEJICII0

1. CeMuropck



MNOACHUTEJIBHASA 3AIIMCKA
[Iporpamma 1o ¢gu3uKe Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs COCTABICHA HA OCHOBE TOJIOKEHUH U TpeOOBaHUMN K pe3ylbTaTaM OCBOCHUS

Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeiabHON mporpammsl, npencrasieHHbIX B @I'OC 00O, a Taxxke ¢ yuéroMm QenepanbHoil paboueit
nporpammel Bocnutanus 1 Konuenmuu npenogaBanust yueoHoro npeamera « Duszmkay.

Conepxanue TporpaMMbl 1Mo (HU3UKE HANpaBIeHO Ha (HOPMHUPOBAHHWE ECTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS M OPTaHH3ALUIO
u3y4yeHus: (PU3MKU Ha JIETETLHOCTHOIM ocHOBE. B mporpamMme no (pu3uke yauThIBatOTCS BO3MOXKHOCTH Y4eOHOTO MpeaMeTa B pean3aiu TpeOoBaHmii

®I'OC OOO K mIaHUPYEeMbIM JTUYHOCTHBIM M METAIPEIMETHBIM pe3yJIbTaTaM O0yUeHHUsI, a TAK)Ke MEKITPEIMETHBIC CBSI3U €CTECTBEHHO HAYYHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMs.

[Iporpamma 1o ¢u3HKe ycTaHABIMBAET pacIpeAeiCHne YIeOHOro MaTepraia 1o rojaaM o0ydeHus (1o Kjaccam), mpejiaraeT IpuMepHYIo
MOCJIEIOBATEIIbHOCTh U3YYCHHSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSI MPEIMETHOTO COJICPIKAHHS U yIETE BO3SPACTHBIX 0COOCHHOCTEH
oOy4Jarommxcs.

[IporpamMma no ¢usuke pazpaboTaHa C LIEIbIO OKa3aHUS METOJMYECKON MOMOIIU YYUTENI0 B CO3JaHUM paboyeil mporpamMmbl MO yueOHOMY
IIPEIMETY.

dusmka SBISETCS CHUCTEMOOOPA3YIOUIMM Ul €CTECTBEHHOHAYYHBIX YYeOHBIX IPEMETOB, MOCKOJIbKY (HU3MUYECKHE 3aKOHBI JIE)KaT B OCHOBE
MPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHUEH, OMOJIorHel, acTpoHOMHUeH 1 (u3ndeckoi reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY
MUpa, TIpe0CTaBIIeT Hanboiee sCHbIe 00pa3Lbl MPUMEHEHHsI HAyYHOT'O METO/1a TIO3HAHUS, TO €CTh CIoco0a MOJTy4eHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpHa 13 rIaBHBIX 33724 PU3NYECKOT0 00pa30BaHuUs B CTPYKTYype 00IIero o0pa3oBaHus COCTOUT B (POPMUPOBAHUH €CTECTBEHHO HAYUHOM

T'paMOTHOCTHU U MHTEPCCA K HAYKEC Y o6yqa10mnxc;l.



N3yuenue ¢puznku Ha 6a30BOM ypOBHE MPEANOIaraeT OBIaeHHE CIeAYIOIIMMHI KOMIIETEHTHOCTSIMU, XapaKTEPU3yIOIUMHU €CTECTBEHHO HAYUHYIO
IPaMOTHOCTb:

HAay4YHO OOBSACHATH SIBJICHUS
OLICHMBATh U IIOHUMATb 0COOEHHOCTH HAaY4YHOI'O UCCJICIOBAHMA,
HHTCPIPETUPOBATL JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA JJId MTOJIYYCHW BBIBOJOB.

Henu n3yuenus GU3MKM HA ypOBHE OCHOBHOTO 00I11ero oOpa3zoBanus onpezeieHsl B Konnenuuu npenogaBanus yaeOHoOro npeamera « Du3ukar
B 00pa3zoBaTebHbIX opranuzanusx Poccuiickoit @enepaninu, peaqu3yonux OCHOBHbIE 00111e00pa30BaTeIbHbIE IPOIPAMMBbI, YTBEPKAEHHON

pemennem Kommernn MunucrepcTBa npocsemenus Poccniickoit @eneparuu (mpotokod oT 3 aexadpst 2019 r. Ne [TK48H).
Hean uzyyenusi Gusnkm:

npuoOpeTeHNe MHTEpeca U CTPEMJICHUS OOYYAIOMUXCS K HAYYHOMY W3YYEHHUIO MPUPOJBI, PA3BUTHE WX WHTEIUICKTYaTbHBIX U TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/I€ TO3HAHUS U (JOPMHUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOLICHHS K OKPY/KAIOIIUM SIBIICHUSIM;

(dbopMupOBaHUE HAYYHOTO MUPOBO33PECHUS KaK Pe3ybTaTa U3y4eHHUs OCHOB CTPOCHUSI MAaTepUH U (PyH/IaMeHTAIBHBIX 3aKOHOB (DU3HKU;

(dbopMupoBaHue NpeCTaBICHUN 0 posi (PU3UKH AJIS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE TIPEICTABICHUNA O BO3MOXHBEIX cdepax Oymaymed mnpodecCHOHATBHOW AeATEIBHOCTH, CBSI3aHHOW ¢ (PU3WKOW, MOATOTOBKA K
JanbHeleMy oOy4eHHIO B 5TOM HaIlpaBJICHUU.

[[OCTI/I)KGHI/IC 9THUX ueneﬁ [MporpaMmal 110 (1)I/ISI/IK6 Ha YPOBHC OCHOBHOI'O 06mer0 06p830BaHI/I$I obecrieunBaercs pCIICHUEM CIICAYIOIMX 3ada4.

puoOpeTeHre 3HaHUM O JUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX, SJEKTPUUECKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MPHOOPETCHUE YMEHHH OINMCHIBATH U OOBICHATH (PU3MUECKUE SBIICHUS C HCIIOJIb30BAHUEM TIOJTYICHHBIX 3HAHMIA,

OCBOEHHME METOJIOB PELICHHS] NPOCTEHIINX pacy€THBIX 3a7ad C HCIOJIb30BaHUEM (U3UYECKUX MOJIeNel, TBOPYECKMX U MPaKTHUKO-
OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUI HAaOIIOAAaTh NMPUPOAHBIC SIBICHUS W BBINOJHATH OMBITHL, JaOopaTopHble pabOThl U AKCHEPUMEHTAIIbHbIE HCCIEIOBaHUS C
WCIIOJIb30BAaHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCcBOeHHE TPUEMOB paboOThl ¢ MHGpopManuel (U3NUIECKOro coaepaHHs, BKIIoYas MH(GOPMAIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3HKH,
aHAJIN3 U KPUTUYECKOE OIICHUBAaHUE WH(HOPMAIIHH;



3HAaKOMCTBO €O cepaMu NpoecCUOHATBLHON NESTeTbHOCTH, CBSI3aHHBIMM C (PU3MKOM, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTIDKEHHUSIX (PU3UIECKON HAYKH.

Ha uzyuenue ¢pusnku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
orBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 gaca B

HEICITIO).

[Ipemiaraemelii B mporpaMme Mo (Gu3MKe TepeueHb JIAOOpaTOPHBIX pabOT M OMBITOB HOCHT PEKOMEHJATENbHBIA XapaKTep, YUUTENb JeNaeT
BBIOOp MPOBECHHUS JIAOOPATOPHBIX PaObOT U OIBITOB € YUETOM MHIAUBUAYATbHBIX 0COOEHHOCTEN 00yUarOIIUXCsl, CIIMCKa KCIEPUMEHTATBHBIX 3aJJaH UM,
IpelaraeMblX B paMKaX OCHOBHOTO FOCYAApCTBEHHOTO 3K3aMeHa Mo (PU3UKE.

COJAEPXAHUE OBYUYEHUA
7 KUIIACC

Pa3znen 1. @usuka u eé posib B IO3HAHUH OKPYKAKOIIEro MUpPa.

®dusuka — Hayka o npupoze. SBieHus npuponbl. Ousznyeckue ABICHUSA: MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3mepenne pusnueckux Benuunt. Gusnueckue npruOOpsI.
[Torpemnocts n3Mepenuii. MexayHapoaHas CUCTEMa €IUHULL
Kak ¢u3uka u npyrie ecTecTBEeHHbIE HAyKH M3y4aloT Npupoay. EcTecTBeHHOHAy4YHBI METOJ MO3HAHMS: HAOIIOACHNE, TIOCTAHOBKA HAYYHOTO

BOIIPOCA, BBIIBM)KCHHE THIIOTE3, IKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OO0BsICHEHHWE HabmogaeMoro spieHus. OmnucaHue (U3NUECKHX SBICHUH C
OMOIILIO MOJIETEH.



Jemoncmpayuu.

1. MexaHnueckue, TEMJIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SBIICHHUS.
2. ®uznveckre MpUOOPHI U MPOIIEIYpa NPSIMBIX U3MEPEHHI aHATIOTOBBIM M IIU(POBBIM MTPHOOPOM.

Jlabopamopnvie pabomel u onvimot.

OmnpeneneHue MEHbI ICISHUS Kbl H3MEPUTEIBHOTO TTprOopa.

N3mepenne paccTosHui.

N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TENA.

Omnpenenenue pa3MepoB MaJbIX TEIl.

N3mepenne temnepaTypbl IpU MOMOIIH KUAKOCTHOIO TEPMOMETPA U TaTYMKA TEMIIEPATYPHI.

ITpoBesneHue uccineoBaHus MO MPOBEPKE T'MIIOTE3bl: JATbHOCTh MOJETA LIAapUKa, MYIIEHHOTO TOPU30HTANBHO, TeM Oosblie, yeM Oosblie
BBICOTA ITYCKA.

SoukrwnE

Pa3nen 2. IleppoHavaiibHbIE CBeICHUSI O CTPOCHHMH BelleCTBA.
CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbL, UX pa3Mepbl. OIBITHI, T0Ka3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBmkenue gactuil BemiecTBa. CBsi3b CKOPOCTH JIBIDKEHHUS YACTHI[ ¢ Temreparypoil. bpoyHoBckoe nBmxkenue, nuddysus. B3aumoneiictue
YaCTHIl BENIECTBA: MPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUJIKOCTEH U TBEPABIX (KpUCTAUIMYECKUX) Tell. B3anMOCBsI3b MEX]ly CBOMCTBaMU BELIECTB
B pa3HBIX arperaTHbIX COCTOSHHUAX M HMX ATOMHOMOJEKYISpPHBIM  cTpoeHHeM. (coOEHHOCTH  arperatHbIX  COCTOSHHUM  BOJBI.

Jemoncmpayuu.
1. HaGmronenue 6poyHOBCKOTO JIBUKEHUSI.

2. HaoOmonenue nuddys3um.
3. HaOmromenue siBiieHMA, 00BSCHSFOIIUXCS MPUTSHKEHUEM WIIA OTTATKMBAHUEM YacTHI] BEIIECTBA.



Jlabopamopnsie padomel u onvimot.
1. Omenka nuamerpa aToMa METOJIOM PSJIOB (C MCIOIb30BaHUEM (GoTorpaduii).
2. OTmBITHI IO HAOTFOICHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
3. OmnbIThI IO OOHAPYKEHUIO ACHCTBUS CUJT MOJIEKYISPHOTO MPUTXKEHUSI.
Paznen 3. /IBu:xeHue U B3auMOAeiCTBHE TeJl.
Mexannueckoe qBUKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE JIBMKeHUE. CKOPOCTb.
CpenHsist CKOpOCTh MPU HEPABHOMEPHOM JBHKEHUU. Pacyér myTu u BpeMeHU JBUKECHHUS.

SBnenue nHepuuu. 3akoH MHepLUU. B3auMoaeiicTBre Teln Kak MpuYuHa U3MEHEHUSI

CKOPOCTH JBFDKEHHUS Tell. Macca kak Mepa WHepTHOCTH Teia. [ToTHOCTh BemiecTBa. CBsA3b IUIOTHOCTH C KOJHMYECTBOM MOJICKYN B CAMHHIIC
00BEMa BelecTsa.

Cuna xak xapakTepucTHKa B3auMozeucTBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepeHue cuiibl ¢ IOMOILIBIO JMHAMOMETpa. fIBiieHue
TATOTEHUS U cuia TsokecTH. Cuila TSDKECTH Ha Jpyrux rmiuaHetax. Bec tenma. HeBecomocts. CiiokeHHME CHJI, HalpaBJIEHHBIX 110 OJHOM IPSIMOM.
PaBHopelicTBytomas cui. Cuna TpeHus. TpeHne CKONb)KEHUS U TPEHUE MOKOSI.

Tpenue B mpupoe U TEXHUKE.
Jemoncmpayuu.

HaGnroneHre MeXaHN4eCKOro JABUKEHHUS Tela.

N3mepenne ckopoCTH MPSIMOJIIMHEWHOIO IBUYKEHUS.
HaGnronenue siBieHust MHEpLUU.

Habnronenne n3MeHeH st CKOpOCTH MPHU B3aUMOJICHCTBUM TEN.
CpaBHEHME Macc IO B3aUMOJIEHCTBUIO TEIl.

CrnosxeHue cuji, HarpaBJICHHBIX 10 OJHON MPSIMOM.

ok wnNE

Jlabopamopnvie pabomut u onvimol.



Omnpenenenue CKOPOCTH PAaBHOMEPHOTO JBMKEHHS (IIapHKa B )KUAKOCTH, MOJIENHN IEKTPUIECKOTO aBTOMOOUIIS M Tak Jajee).
Omnpenenenue cpeJHEN CKOPOCTH CKOJIBXEHUs OpycKa M [IapHuKa [0 HAKJIOHHOW IIOCKOCTH.

Omnpenenenue WIOTHOCTH TBEPAOTO TENA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUS (JepopMalvu) IPYKUHBI OT IPUIOKEHHON CHIIBI.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHMSI CKOJIBKEHUS OT BECA TeJa U XapaKTepa CONPUKACAIOIIMXCS TOBEPXHOCTEN.

agkrwnE=

Pa3nen 4. /laBiaenne TBEPABIX TeJ, dKMIAKOCTEH U ra3os.

I[aBJ'ICHI/Ie. Cnoco0Ob1 YMCHBIICHUSA U YBCIIUUCHUSA NaBJICHUS. I[aBJ'IeHI/Ie raza. 3aBUCHUMOCTb JaBJICHUA Tra3a OT O6’béMa, TCMIICPATYPHI. Hepez[aqa
JaBJICHUS TBép,Z[I:IMI/I TCIaMHU, XUJKOCTAMU U I'a3aMHU. 3akon Ilackans. I[THeBMaTHUeCKHEe MAIIMHEL. 3aBUCHMOCTh JaBJICHHUA XHUJIKOCTH OT FJIy6I/IHI)I.
FI/II[I)OCTELTI/I‘-IeCKI/Iﬁ napanaokc. COO6H_[8.IOH_[I/ICCH COCYyIBI. FI/I)IpaBJ'II/I‘-IeCKI/Ie MCXaHU3MBEI.

Atmocdepa 3emnn u armochepHoe maBieHue. [IpuumHBI CyriecTBOBaHHMs BO3AyIIHONW 000mouku 3emum. Ombir Toppuyennu. M3mepenue
aTMoc(epHOro JaBjaeHus. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHHsI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 17151 u3mepeHust atMoc(hepHOoro JTaBlIeHuUs.

JlelicTBrE ®KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apxuMeioBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JABJICHUS T'a3a OT TEMIIEPaTyphI.

[Tepenaya naBieHHs KUIKOCTHIO U Ta30M.

Coobmraronuecst Cocybl.

['mapaBnryeckwuii mpecc.

[TposiBiienue neicTBUS aTMOC()EPHOTO TaBICHHUS.

3aBUCUMOCTH BBITAIKMBAOIICH CHUJIBI OT 00BbEMA MOTPYKEHHOM YACTH TeJla U MIIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHus TeJ: IIaBaHWE WK MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOIIECHHMS TIJIOTHOCTEH Tejla U KUJKOCTH.

NGO~ WNE

Jlabopamopnusie padomel u onvimot.

1. HccnemoBanue 3aBUCMMOCTH Beca Telia B BOJIe OT 00BhEMA MOTPYKEHHON B JKUJIKOCTh YaCTH Tela.



no

Omnpenenenue BbITATKUBAIOLIEN CHIIBI, IEHCTBYIOLIEN Ha TEJIO, IOIPYKEHHOE B KHUAKOCTB.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, JEMCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT MACCHI TEJIA.

OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIONIEH CHIIBL, ICHCTBYIOIIEH Ha TENIO B XKHUIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTb
YacTH TeJla ¥ OT IUNIOTHOCTH KUJIKOCTH.

5. KonctpyupoBanue apeomeTpa Wi KOHCTPYUPOBAHHE JIOAKH U ONpeieieHue e€ rpy301o1bEMHOCTH.

W

Pa3nen 5. Pabora u MOIIHOCTB. JHEprus.
Mexannueckast pabota. MOIIHOCTb.
IIpocTbie MexaHU3MBIL: pblyar, 0JIOK, HAKJIOHHAs IJI0CKOCTh. [IpaBuiio paBHOBECHs pblyara.

[IpumeneHue npaBuiia paBHOBECHS pblyara K 0510Ky. «3omotoe mpasuio» mexanuku. KIIJ] mpocTeix MmexanusmoB. [IpocTeie MexaHU3MBI B OBITY
1 TEXHUKE.

Mexannueckas sHeprusi. KnHeTnueckass U noTeHUuanbHas 3Heprus. [IpeBpailieHne OAHOrO BHJIa MEXAaHUYECKOW SHEPruu B JIpYroi. 3akoH
COXPAHEHUS YHEPIMH B MEXaHHKE.

Jemoncmpayuu.
1. IIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnvie padbomot u onvimal.
Omnpenenenue pabOTHI CHITBI TPEHHSI IPH PABHOMEPHOM JBIKEHHH TeJIa 0
TOPU30HTATBHON MOBEPXHOCTH.
UccnenoBanne ycinoBui paBHOBECHUS pblyara.

N3mepenne KI1/] HakJIOHHO TIOCKOCTH.
N3ydeHne 3aKk0Ha COXpPAHEHUS MEXAHUYECKOU SHEPTUH.

arwnhE



8 KJIACC
Pa3nen 6. TensioBblie siBJIEHUS.

OCHOBHBIE ITOJIOKCHHS MOJ'IGKy.]'ISIpHO-KHH@TH‘IGCKOfI TCOpHUU CTPOCHHA BCIICCTBA. Macca u pasMEpbl aTOMOB MW MOJICKYIL. OHBITI)I,
MMOATBCPIKAAIOIINEC OCHOBHBIC ITOJIOKCHUA MOJIeKy.]BIpHOKI/IHeTI/I‘-IeCKOf/'I TCOPUHU.

Mogenu TBépI{OFO, KHUIKOI'o U ra3006pa3H0r0 COCTOSIHUI BEIIICCTBA. KpI/ICTaJIJII/I‘leCKI/Ie n aMOp(I)HBIe tena. OObSICHEHUE CBOMCTB ra3os,

KUAKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJIOKEHUH MOJEKYJIAIPHO-KMHETHUECKON Teopun. CMaunBaHME U KalWUIApHBbIE sBIEHMs. TeruioBoe
pacCIIMpEHNE U CKATHE.

Temmneparypa. CBsi3b TeMIlepaTyphl CO CKOPOCTBIO TEIUIOBOTO IBMKEHUS 4YacTull. BHyTpeHHss sHeprus. CriocoObl M3MEHEHHs] BHYTPEHHEH
SHEPIuH: TEIUIoNeperavya u coBepiiueHue padboTel. Buibl Terionepenaun: TemIONpOBOIHOCTb, KOHBEKIIHS, U3IyUYeHHE.

KomnuuecTBo TernoTsl. Y aenpHas TET0EMKOCTh BellecTBa. TemIoo0MeH U TeIIOBOEe paBHOBECHE. Y paBHEHUE TEIIOBOTO Oananca. [InaBnenue u
OTBEpJIEBAaHUE KPHUCTAJUIMUECKUX BEIIECTB. YJelbHas TerioTa raBieHus. [lapooOpasoBanue u konjeHcamus. Mcnapenune. Kunenue. VYnenbHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT aTMOC(EPHOTO TaBICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IelbHAs TEIJI0Ta CrOPaHUsl.

[Tpunnumer padoTs! TernoBsix Apurareneit KI1JI rermmoBoro apurarens. TemmoBbie IBUTaTEIN U 3alIUTa OKPYKAOIIEH CPEJIb.

3aKoH COXpaHCHUs U IIPEBpALICHUA SHEPIrUr B TCIIJIOBBIX IIPOLECCaX.

Hemoncmpayuu.



CoNoaR~LNE

el el
WN RO

HabnroneHnre OGpoyHOBCKOTO ABHKEHMUS.

Hab6monenne muddysun.

HaGnronenue siBneHui cMauuBaHUs U KalIWIISIPHBIX SBJICHUM.

Habmronenne TernaoBoro pacumpeHus Te.

N3meHenue JAABJICHUS Ta3a IIpyu U3MCHCHHUU 00béMa U Harp€BaHuu UJIN OXJIA’KACHUMU.
IIpaBuna n3mepeHus TeMiepaTypsl.

Bunel remionepenayu.

OxyaxxieHre Mpy COBEPIICHUN PadOThI.

HarpeBanue npu coBepiieHnd paboThl BHEITHUMH CHJIAMH.

. CpaBHEHHE TETUIOEMKOCTEN pa3IuyHbIX BEIIECTB.

. Habmonenne xumeHus.

. Habnionenne nmocTosiHCTBA TeMIiepaTyphl MPH IIaBICHUU.
. Mopenu TeniaoBbIX JABUTATENEH.

Jlabopamopnuvie pabomel u onvimeot.

CoNoOr~WNE

el
WM RO

OnbITHI 110 OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJISIPHOTO MTPUTSKEHUSI.

OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIU caxapa.

OnbITHI 10 HAOTIOACHUIO TETUIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEII.
Omnpenenenue 1aBieHus BO3yXa B OalsIoHe IITPULIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUSI BO3/1yXa OT €ro 00bEMa U HarpeBaHUs WU OXJIAXKICHUS.
ITpoBepka runoTe3sl JIMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJI0MKA )KUIKOCTH B TEPMOMETPUUECKOI TpyOKe OT TeMIepaTypsbl.
Habmronenue n3smeHeHust BHyTpPEHHEN SHEPIUU Tela B pe3ysibTaTe TeIionepeaadyu U padoThl BHEITHUX CHUIL.

HccnenoBanue sBIeHUS TermI0o00MeHa I[Ipu CMCIIMBAaHUH XOJIOJHOM U FOpH‘ICﬁ BOJEI.

Omnpeenenue KOJMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJIOH IMPHU TEIUIOOOMEHE C HarpeThIM METAJUTMIESCKUAM IHITHHIPOM.
. Onpenienenue yaenbHOMN TEIUIOEMKOCTH BEIIECTBA.

. UccnemoBanue nporiecca uCrapeHus.

. OnpeienieHne OTHOCUTEIBHON BIIaXKHOCTH BO3/yXa.
. Onpezienenue yaenbHOHN TEIUIOTHI TUIABJICHUS JIbJIA.

Pa3nen 7. DiieKTpUYecKue 1 MarHUTHbBIE SIBJICHUSI.



9HeKTpPI3aI_[I/I$I TCII. I[Ba poaa SJICKTPUUICCKUX 3aps10B. BSaHMOHCﬁCTBHe 3aPAKCHHBIX TCII. 3aKoH Ky.TIOHa (33.BI/ICI/IMOCTB CHIJIBI BBaHMOHeﬁCTBHH
3apSKCHHBIX TCJI OT BCJIMYMHBI 3aps/10B U PACCTOAHUA MCKIAY TeJIaMI/I).

Dnekrpuueckoe mosie. HanpsokEHHOCTD 3JIEKTPUYECKOTo oIS, [IpuHIUT Cynepro3uum
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anekTpudeckux 3aps10B. DJIeMEHTapHbIi iekTpudeckuil 3apsa. Ctpoenue aroma. I1IpoBoIHUKY U TUAJIEKTPUKU. 3aKOH COXpaHEHHUS
JIEKTPUUYECKOTO 3apsiia.

DIJIEKTPUYECKUI TOK. Y CIIOBUSI CYIIECTBOBAHUSI AIEKTPUUECKOTO TOKA. MICTOYHUKHU MOCTOSTHHOTO TOKa. JIeMCTBUS 3JIEKTPUYECKOTO TOKA
(TernyaoBoe, XMMUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KMJIKOCTSIX U Ta3ax.
Onektpuueckas uenb. Cuia Toka. JnekTpudeckoe HanpsbkeHue. ConpoTUBIeHUE

IIPpOBOAHUKA. VaenpHOE COIMPOTHUBJICHHUEC BCIICCTBA. 3akon Owma I ydaCTKa 1CIIu. ITocnenoBarenbHOE U napajajicjibHOC COCIUHCHUC
IMPOBOJHUKOB.

PaboTta m MOIIHOCTE 3JIeKTpUYECKOro Toka. 3akoH Jlkoyns—JleHma. DnekTpuyeckue Lenu U NOTPEeOUTeNN 3JIEeKTPUYECKOH SHEpruu B OBITY.
Kopotkoe 3ambIkanue.

[TocTostHHabIe MarHuThl. B3anmoielicTBUE MOCTOSTHHBIX MarHuTOB. MaruutHoe nosie. MaruutHoe nosie 3eMJId ¥ €ro 3HaueHue JJis )KU3HU Ha
3emute. OnbIT Dpcrena. MarHuTHOE T0JIe AJIEKTPUIECKOro Toka. [IpuMeHeHne 3/1IeKTpOMarHuToB B TeXHUKE. JlelficTBHe MAarHUTHOTO OIS

Ha MPOBOJAHHMK C TOKOM. ODJEKTPOJBUraTellb MOCTOSHHOIO TOKa. MCrmoiap30BaHME 3JIEKTpOJABUTATENCd B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCIIopTe.

Omnbrtel @apanes. SBnenune anexkTpoMaruuTHON nHAYKIMH. [IpaBuno Jlenna. Dnexrporeneparop. CriocoOb! MOIydeHUs dJIEKTPUIECKON YSHEPTHH.
DNEeKTPOCTaHIINK Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

emoncmpayuu.



DnekTpu3aius Tenl.
JIBa pona aNeKTpUYECKUX 3apAJIOB U B3aUMOJECHCTBUE 3apSKEHHBIX TEJ.
YCTpONCTBO U ACUCTBUE HIEKTPOCKOIIA.
DnekTpocTaTuyecKasi HHAYKIIHS.
3aKOH COXpAHEHUS NEKTPUUECKUX 3aps/IOB.
[1IpoBOMHUKY U TUIIEKTPHUKH.
MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPHUYECKOTO IOJIS.
HMcTouyHNKH TTOCTOSSHHOTO TOKA.
JlencTBuUs 27EKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUIKOCTH.
. l'a3oBbI# pa3psia.
. I3MepeHue cuiibl TOKa aMIIepMETPOM.
. U3mepenne 21eKTpUYecKOro HaMpsiKEHUsT BOJIbTMETPOM.
. Peoctar u mara3us conpoTHBIICHUI.
. B3anMmoielicTBie MOCTOSTHHBIX MarHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH pa3eieHuUs MOJIOCOB MarHUTa.
. MonenupoBaHrie MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarautHoe noJie ToKa. DJIEKTPOMAarHur.
. JleficTBre MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
. DNEKTPOABUTraTENb ITIOCTOSSHHOTO TOKA.
. UccrienoBanue siBIEHUS 2JIEKTPOMArHUTHOW UHIYKLIMH.
. OnbiTel Dapajes.
. 3aBUCUMOCTb HANPABJICHUS] MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHHS.
. DIIEKTPOreHepaTop MOCTOSIHHOTO TOKaA.

CoNoaR~LNE
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Jlabopamopnvie pabomot u onvimal.

OnpIThI 10 HAOTIOACHUIO IEKTPU3ALMH TEJT UHIYKIIUEH U IPU CONTPUKOCHOBEHUH.
HccnenoBanne AeCTBUS 3JIEKTPUUECKOIO M0JI HA IPOBOJAHUKH U JUBJIEKTPUKU.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IETH MOCTOSIHHOTO TOKA.

W3mepenue U peryaupoBaHue CHIIbI TOKA.

W3mepenne U peryaupoBaHue HalpsKEHUs.

agrwnE=
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UTYILLETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAPSXKEHUS Ha PE3UCTOPE.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb AJIEKTPUYECKOTO COIPOTUBIIEHUS MPOBOJHUKA OT €ro JJIMHBI, IUJIOLIAAN IONEPEYHOrO CEUYEHUs U
Marepuaia.

[IpoBepka mpaBuia CII0KEHUS HAIIPSKEHUHM IIPU TIOCIEA0BATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia Ajst CUJIbl TOKA MPU MAapaJIEIbHOM COSIUHEHUU PE3UCTOPOB.

Omnpenenenue padoThI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3nucTop.

OmnpeneneHue MOLUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, HJTYIIIETO YEPE3 JIaMIIOUKY, OT HAIIPSIKEHUS Ha HE.

Omnpenenenue KI1/] narpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJEMCTBUS TOCTOSIHHBIX MArHUTOB.

W3yueHre MarHuTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB TPU X OOBEANHEHUH U Pa3/IeICHUH.

WccnenoBanne nelCTBUS AIEKTPUUECKOrO TOKA HA MAarHUTHYIO CTPEIIKY.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KAaTyIIKHA ¢ TOKOM M MarHUTa OT CUJIbl TOKA M HAaIIPaBJIEHUs TOKa B KaTYIIIKE.
N3yuyenue nelicTBUS MarHUTHOTO TOJIL HA IIPOBOJHMUK C TOKOM.

KoncrpynpoBanue u n3ydenue padoThl AJIEKTPOABUTATEIS.

N3mepenne KII1/] anekTpoaBurarenbHON yCTAaHOBKHU.

OnbITEI MO HMCCIAEAOBAHUIO SIBICHUS IJEKTPOMArHUTHOM WMHIAYKLWHW: MCCIEIOBAHWE W3MEHEHWM 3HAYEHUS M HANpPABICHUS WHIYKIHUOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanudeckue siBJIEHHUS.

MexaHnyeckoe JBHXXCHHC. MaTepI/IaJ'IBHaH touka. Cucrema otcuéta. OTHOCUTEIHLHOCTH MEXaHHMYCCKOTO JBHXCHUA. PaBHOMepHOG
HpHMOHHHCﬁHOC JABHIKCHUC. HepaBHOMCpHOC HpHMOHHHCﬁHOC JABHIKCHUC. CpCIlHSISI W MI'HOBCHHAsI CKOPOCTH TCJIa ITPU HEPABHOMCEPHOM JIBUKCHUU.

Yckopenue. PaBHoyckopeHHOE mpsiMosnHEHOE aBrkeHne. CBoOogHOe naaenune. OnbIThl [ anumes.

PaBHOMepHOe ABUIKCHUC T10 OKPYKHOCTH. Hepﬂoz[ " 4aCcToTa 06pameHH51. JIuHelHas u yrjioBas CKOpOCTH. HeHTpOCTpeMI/ITeHbHOG YCKOpPCHUC.



[Tepseiii 3ak0oH Herorona. Bropoii 3akoH Herotona. Tpernii 3akoH HeroToHa. [IpuHIMI Cynieprio3unuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cila TPEHUSI CKOJIbKEHUS, CHUJIa TPEHUS MOKOs, IPYTHE BUJIBI TPEHUS.
Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaJICHHUS.

JBwxenue manet BOkpyr CoinHia. [lepBas kocmudeckas ckopocTb. HeBeCOMOCTh U meperpy3kH.

PaBHOBecne MaTepuanbHOM TOYKH. AOCOTIOTHO TBEpIOE Teno. PaBHOBecue TBEPAOro Tella C 3aKPEIUIEHHOW OChIO BpaleHus. MOMEHT CHIIBL.
enTp TsoxecTH.

Nmnynsc Tena. 3menenue ummyinbsca. IMIynbc cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PEakTUBHOE IBUYKEHUE.
MexaHnueckast paboTa U MOIIHOCTb. PaboTa Cuil TSKECTH, yIpyrocTH, TpeHus. CBsi3b
sHepruu 1 padotsl. [loTeHManbHast SHeprys Tena, NOAHATOrO HaJl MOBEPXHOCThIO 3eMid. [loTeHIManbHas SHeprus CHKaTON NPY>KUHBI.

Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTHH.

Jemoncmpayuu.

HabmoieHre MeXaHMIeCKOro JIBMKCHHS TeJIla OTHOCUTEIIEHO PAa3HBIX TEJ OTCUETA.

CpaBHeHMe MyTel U TPAeKTOPHIA TBUKEHHS OJHOTO U TOTO e Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETa.

M3mepenune cKOpoCcTH U YCKOPEHHS MPSIMOJIMHEHHOTO JIBUKCHHS.

HccnenoBanre Npu3HAaKOB PAaBHOYCKOPEHHOTO JIBUKECHHUS.

HabimoieHre TBHYKEHUS Tella 110 OKPYKHOCTH.

Habmonenne MexaHMYECKHUX SIBICHHM, TMPOUCXOAAIIUX B cuUcTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHHUH
OTHOCHUTENHHO KaOMHETa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS TeJla OT MacChl TeJla M ICHCTBYIOIIEH Ha HETO CHITBI.

HabumroieHre paBeHCTBA CHIT TTPH B3aUMOJICHCTBHH TEJI.

9. V3MeHeHwue Beca Tela IPU YCKOPEHHOM JIBHKEHUH.
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10. Ilepenaua umnynbca Opu B3aUMOJEHCTBUU TEN.

11. ITpeoOpa3oBaHust SHEPTUN IPU B3aUMOJICHCTBUU TEII.

12. Coxpanenue uMnysabca IpyU HEYIPYTrOM B3aMMO/ICHCTBHH.

13. Coxpanenne nMmnysbca mpu abCOIOTHO YIIPYroM B3aUMOICHCTBUH.

14. HaGnroieHue peakTUBHOTO JABHKCHUS.

15. CoxpaHenue MexaHMU€ECKOW SHEPTHH MPU CBOOOIHOM MaJICHUU.

16. CoxpaneHre MeXaHMUECKOM SHEPTUX NPU ABMKEHUU TeJla MO JeHCTBUEM TPYKHHBI.

Jlabopamopnsie pabomel u onvimot.
1. KoHctpyupoBanue TpakTa AJis pa3roHa U JaTbHEHUIIEro paBHOMEPHOTO ABHKEHHUS
[IapUKa WM TEJISKKH.

Omnpenenenue cpeHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WM JABMKEHHS 1IapUKa M0 HAKJIOHHOM IMIIOCKOCTH.
Omnpenenenue yCKOpEHHs Tella IPU PABHOYCKOPEHHOM JIBUKEHUU 110 HAKIOHHOH TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH ITYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JBHKEHHH 0€3 HayallbHOW CKOPOCTH.
[TpoBepka THUMOTE3bI: €CIM TPH PABHOYCKOPEHHOM IBM)KEHUHM 0€3 HAayabHOW CKOPOCTH IMYTH OTHOCATCS KaK psii HEUETHBIX YW CEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBanre 3aBUCMIMOCTH CHITBI TPEHHUSI CKOJIBKEHHS OT CHITBI HOPMAJIBHOTO JIABJICHHUSI.

Omnpenenenue ko3(UIMEHTa TPEHUS CKOJIBKEHHUS.

Omnpenenenue kECTKOCTH MPY>KUHBI.

Omnpenenenue paObOTHI CUIIBI TPEHHS IPH PABHOMEPHOM JIBH)KEHUH TEJa IO TOPU30HTAIBHON TTOBEPXHOCTH.

lO Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MIPH MOIBEME TPY3a € MCIIOJIb30BAaHHEM HETIOABIKHOTO U TIOABIKHOTO OJIOKOB.
11. VzydeHue 3aKkoHa COXpaHEHHUS SHEPTHH.

ahrwnN
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Pasgen 9. Mexann4yeckue KoJie0aHUS U BOJIHBI.

KonebarensHoe apmkenne. OCHOBHBIC XapaKTEPUCTHKU KOJEOAHUM: MEPHO/I, YacTOTa, aMILTUTyAa. MaTeMaTu4ecKuil U MPY>KMHHBIN MasTHUKU.
[IpeBpatienne sHepTUM MPU KOJICOATETHLHOM JIBUKEHUH.

3aryxatone koseOanus. BreiHyxaeHHeie konebanusi. Pezonanc. Mexanmdeckue BoyHBL. CBOMCTBA MeXaHW4YecKuX BOJH. [IpomonbHble U
[OIepEYHbIe BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacpocTpaHeHusl. MeXaHU4eCKUE BOJHBI B TBEPJOM TeJE, CEHCMUYECKNE BOJIHBI.



3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHa. OTpakeHue 3Byka. IHppa3Byk u yabTpa3ByK.

Jemoncmpayuu.

HaGmonenue konebaHuii TeM 1Mo/ ICHCTBHEM CHIIBI TSDKECTH M CHITBI YIPYTOCTH.
Habnronenue koneGaHuii rpy3a Ha HUTH M Ha TIPY>KUHE.

HaGmtonenye BEIHYKICHHBIX KOJICOaHUH M pe30HaHca.

PacnipocTpanenue mpoaoJIbHEIX U MOTIEPEYHBIX BOJIH (Ha MOJIEINN).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI PE30HAHC.

Sk wnE

Jlabopamopnbsie padbomot u onvimol.

OmnpeneneHue 4acTOTH U MEPUOJIa KOJICOaHHU MaTEMAaTUIECKOTO MasiTHUKA.

Omnpenenenue 4acTOTHI U MepUo/Ia KOIeOaH i MPY>KUHHOTO MAasSTHUKA.

HccnenoBanre 3aBUCUMOCTH TIEPHO/1a KOJIeOaHUH MOABEIIEHHOTO K HUTH TPy3a OT JTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEPHO/Ia KoJeOaHUI MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH Tepro/ia KoiaeOaHui rpy3a, MOABEIICHHOTO K HUTH, OT MaccChl Ipy3a.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH MepH0/ia KOIeOaH i MPY>KUHHOTO MasSTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBIL.
N3mepenue yckopeHusi cBOOOHOTO MaJACHMUSL.

NogakrowdE

Pazgen 10. DiiekTpoMarHuTHOE 10Jie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIIEKTPOMArHUTHOE MOJIe. DJIEKTPOMATrHUTHBIE BOJHBI. CBOMCTBA AIEKTPOMATrHUTHBIX
BOJIH. [IIkaya 351eKTpOMarHuTHBIX BOJH. VICNIOJIb30BaHUE AIEKTPOMATHUTHBIX BOJH JUIsl COTOBOM CBSI3H.

QHCKTPOMaPHI/ITHaSI npupoaa CBETa. CKOpOCTL cBeTa. BoaHOBEIE CBOMCTBA CBETA.



Jemoncmpayuu.

1. CBolicTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopnvie pabomel u onvimot.
1. W3ydeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH C MTOMOIIHI0 MOOMIBHOTO TenedoHa.
Pa3zpnen 11. CBeroBble IBJICHMS.
JIyueBas monens cBeta. Mcrounuku ceera. lIpsMosnHeiHOE pacpocTpaHEeHHUe CBETA.
3atmenust Conuua u JIyael. Otpaxenue ceta. [1mockoe 3epkaio. 3aKOH OTpaKE€HUs CBETA.

HpCHOMHeHI/Ie cBeTa. 3aKOH MMpCIIOMJICHHA CBCTA. ITonnoe BHYTPCHHCC OTPAKCHHUC CBCTA. HMcnonb30BaHue MOJHOTO BHYTPCHHCI'O OTPAKCHUS B
OIITUYCCKHUX CBETOBOAAX.

Jluaza. Xox nydeit B nmuH3e. OnTudeckas cuctema QoToarmapaTa, MUKPOCKOTIA U TeJlecKona. [J1a3 kak onTtuyeckas cuctema. bau3opykocTs u
JAIbHO30PKOCTb.

Pasnosxenune 0eoro csera B CIICKTP. OmnrbiTel HeroToHa. ClioxxeHue CIICKTPAJIbHBIX I[BCTOB. HI/ICHCpCI/IH CBCTA.

Jemoncmpayuu.

[IpsimonuHeliHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300pa>keHUH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.

OnTHYECKUNA CBETOBO/I.

Xon nyueil B coOuparomiei aunse.

Xoj Jydeil B pacCcenBarolen JIMH3E.

[Tomy4yenue n300pakeHUH C MOMOIIBIO JTUH3.

NGk~ WNE



9. Ilpunuun neiictBus Goroanmnapara, MUKPOCKOIA U TEIECKOTIA.
10. Mogens riasa.

11. Pa3noxxenue 6enoro cBera B CIHEKTP.

12. TTonmy4enue Genoro cBera MpH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnvie padomot u onvimal.

HccnenoBanre 3aBUCUMOCTH YIJ1a OTPAXKEHUs CBETOBOTO Jiydya OT yIJja MaJeHHUs.

W3yueHue XapakTepUCTUK U300paKeHUs MIPeIMETa B IUIOCKOM 3epKaie.

HccnenoBanre 3aBUCUMOCTH YIJla MIPEIOMIIEHUS] CBETOBOTO JIy4a OT YIJIa IIa/IeHNUs Ha TPAHUIIE «BO3/LyX—CTEKIIO.
[Tonmy4yeHnue U300pakeHUM C OMOIIbIO COOMPAIOIIEH JTHH3BI.

Omnpenenenue GOKYyCHOTO PACCTOSHUS U ONTHUECKON CUIIbI COOMparoIiei TUH3bI.

OmnBITHI IO PA3TI0KEHHUIO OENIOr0 CBETA B CHEKTP.

OnBbITHI IO BOCIIPUSTHIO I[BETA NPEAMETOB MPU UX HAOJIOIEHNUN Yepe3 [IBETOBbIE (DUIIBTPBHI.

NogakrowdE

Pa3zges 12. KBanrtoBble ABJIeHUS.

OmneiThl Pezepdopaa u mimanerapHas mMojens aroma. Mojens atoma bopa. VMcmyckanue u noriomnieane ceera aromoMm. KBauTel. JluHeiuaTeie
CIIEKTPBL.

PamnoaktuBHOCTh. Anb(da, Oera- W ramma-usnydeHus. CTpoeHHe aroMHOro sjapa. HykiIoHHas Mojenb aTOMHOTrO sijapa. M30Tombl.
PannoaktuBHbie npeBpamenus. [lepuosa noypacnanga aTOMHBIX sIAEp.

Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiJIOBOTO U MAacCOBOTO YMCENl. DHEPrusl CBA3U aTOMHBIX sijiep. CBsi3b Macchl U dHepruu. Peakiumn
cuHTe3a u nenenus saep. Mcrounuku sueprun ConHia v 3BE37.

S nepnas sHepretuka. JlecTBHUS paAMOaKTUBHBIX U3JTYYEHUN HA KUBbBIE OPTaHU3MBI.
Jemoncmpayuu.
1. CnexTpbl U3Ty4Y€HUS U NOTJIOLICHHUS.

2. CrHekTpsl pa3IHyYHBIX I'a30B.
3. CmekTp Bosopoa.



4. HaOmonenue TpekoB B kKamepe Buibcona.
5. Pabota cuérunka HOHU3UPYIOIIMUX U3TYUEHHH.
6. Peructparnus uznydeHus NpUpPOIHBIX MUHEPAIOB U MTPOAYKTOB.

Jlabopamopnvie pabomot u onvimal.
1. HalGmroneHue CIIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3ITy4EHUSI.
2. HccnenmoBaHue TPEKOB: U3MEPEHHE SHEPTUU YACTHUIII 10 TOPMO3HOMY ITYTH (110 poTorpadusim).
3. U3mepeHue paanoakTuBHOTO (hoHa.
IToBTOPHTEILHO-000011AK0 LM MO YJIb.
[ToBTOpUTENHEHO-0000IAIOINN MOTYb TPEIHA3HAUYEH AJIsi CUCTeMAaTHU3alud U 0000IIeHNs TPEIMETHOTO COJIEP>KAHUS U OIbITa AEATEIbHOCTH,

MPUOOPETEHHOTO TPH HM3YYEHUH BCEro Kypca (U3UKH, a TaKXKe IS MOArOTOBKM K OCHOBHOMY TOCYJApCTBEHHOMY AK3aMEeHY MO (HU3UKE IS
00y4aronmxcsi, BBIOPaBIINX 3TOT Y4EOHBIN MTPEIMET.

[Ipu n3yyeHnu AaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUABI JIESTEILHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUNBAETCS IOCTHXKEHUE
IPEIMETHBIX M METAlpeIMETHBIX IUIAaHUPYEMBIX DPE3yJIbTaToB OOyueHUs, (POpMHpYyeTCs €CTECTBEHHOHAaY4Has IPaMOTHOCTb: OCBOEHHE HAYYHBIX
METO/I0B HUCCJIENI0BAHUS ABJICHUH MPUPOJbI U TEXHHKH, OBJIAJCHUE YMEHUSAMH OOBICHATH (PU3MYECKHE SBICHMSA, NMPUMEHSS MOTyYeHHbIE 3HAHUS,
pemars 3a7a4y, B TOM YUCIIE KAYECTBEHHBIEC U KCIIEPUMEHTAJIbHBIE.

[TpuHIMIHATBEHO e TENLHOCTHBIN XapaKkTep JAHHOTO pa3jielia peain3yeTcs 3a CUET TOro, 4YTo 00yJaroIrecs BBITIONHSIOT 33aJaHHsI, B KOTOPBIX
WM IPELIaracTes:
Ha OCHOBE MOJYYEHHBIX 3HAHUI PAcTO3HABATh U HAyYHO OOBACHATH (PU3HUecKUe SBIEHHS B OKPYKAIOIIEH MPUPOJIe U MOBCEIHEBHOMN KU3HU;

WCIIONIb30BaTh HAYYHBIE METOJIbI UCCIENOBaHMs (DU3MUECKUX SBICHUH, B TOM YHUCIE IS MPOBEPKH THUIOTE3 M TMOIYYCHHS] TEOPETUUECKUX
BBIBOJIOB;

00BSICHATH HAay4YHBIC OCHOBBI HauOoJIee BaXKHBIX JIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOJ'IOFI/II\/’I, HaIIpuMEp, NPaKTHICCKOI0 HMCIIOJIb30BaAHUA Pa3JIUYHBIX
HCTOYHHUKOB DHCPIrMU Ha OCHOBEC 3dKOHA MMPCBPAIICHUA U COXpaHCHHA BCCX U3BCCTHBIX BUIOB OHCPTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA TIIPOT'PAMMBLI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

N3yuenne ¢pu3nku Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHMsI HAMIPABJIEHO Ha JIOCTH)KEHNE JIMYHOCTHBIX, METANIPEIMETHBIX U IPEIMETHBIX
00pazoBaTeIbHbIX PE3YyIbTATOB.

B pesynbraTe u3ydenus: pu3MKM Ha ypOBHE OCHOBHOT'O 00111ero o0Opa3oBaHus y o0ydaromierocst Oynyt chopMHUpOBaHbI CIEAYIOMNE TUYHOCTHBIE
pEe3yNbTaThl B ACTH:

1) naTpuoOTHYECKOr0 BOCIIUTAHUS:

— IPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (PU3NUECKO HAyKU;

— [IEHHOCTHOE OTHOILIEHUE K IOCTHKEHHUSIM POCCUMCKHUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M {yXOBHO-HP ABCTBEHHOI'0 BOCIIMTAHUS:

—TOTOBHOCTb K AaKTHUBHOMY YYacTHIO B OOCYXIEHHU OOIIECTBEHHO 3HAYMMbIX U 3TUYECKUX MpPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUH (PU3HUKH;

— OCO3HAaHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB B AEATEIBHOCTH YUEHOTIO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

— BOCIIPUSITUE 3CTETUUECKHUX Ka4eCTB (PU3NUECKON HAyKU: €€ TapMOHUYHOTO IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHM A

—OCO3HAHUE LEHHOCTH (PU3MYECKOH HAyKM KaK MOIHOIO MHCTPYMEHTA IO3HAHUS MMpa, OCHOBBI Pa3sBUTHUSA TEXHOJOTHMH, Ba)kHEHIIeH
COCTAaBJIAIOLIEH KYJIBTYPBI;

— pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, HHTEPECca K UCCIIEI0BATENILCKOM e TeIbHOCTH;

5) popmupoBanus KyJ1bTYpPbl 310POBbS H IMOLMOHAIBHOI0 0JIATONOJIYYHS:

— OCO3HaHHUE LEHHOCTH 0e30macHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BKHOCTH MPaBUi 0€301MacHOTO MOBEACHUS Ha
TPAHCIOPTE, HA JJOPOrax, ¢ MIEKTPUUECKUM U TEMJIOBBIM 000PYJOBaHUEM B JIOMAIIHUX YCIOBUSX;

— c(hopMUPOBAaHHOCTH HaBbIKa pe(IEKCUH, IPU3HAHNE CBOETO MpaBa Ha OIMOKY U TAKOTO e MpaBa y Jpyroro 4ejaoBeKa;

6) Tpyn0BOro BOCIIUT AHMS:

—aKTMBHOE yyacTHe B PELICHHM MPAaKTHUYECKHX 3a7ad (B paMKax ceMbH, 00pa30BaTENbHOW OpraHM3aIlM, FOpPOAa, Kpas) TEXHOJIOTMYECKOW U
COLIMAJIbHON HAaNPaBIEHHOCTH, TPEOYIOLIUX B TOM YHCIe U (PU3MUECKUX 3HAHUIA;

—MHTEPEC K MPAKTUYECKOMY M3YUEHUIO podeccuil, CBA3aHHBIX C (PU3HUKOM;

7) IKOJIOru4eCcKOro BOCIIUTAHUS



— OpHEHTalUs Ha TPUMEHEeHNEe (PU3NYECKUX 3HAHUH JJIs1 peUIeHus 3a/ad B 00JIaCTH OKPYKAIOIIEH Cpelibl, TUIAHMPOBAHUS MOCTYIKOB U OI[CHKH
WX BO3MOKHBIX MTOCJEACTBUH ISl OKPYKAIOIIEH CPEJIbI;

— OCO3HAHUE III00ATBHOTO XapaKTepa HKOJIOTHIECKUX MPOOIeM U MyTeH UX pelIeHHs;

8) ajanTanun Kk M3MEHSIOIMMCS YCIOBHAM COUATBHON U IPUPOAHOI Cpeabl:

—MOTPEeOHOCTh BO B3aUMOJACHCTBUM TNPHU BBINOJHEHUM HCCIEIOBAHMM M MPOEKTOB (PU3MUYECKONW HANpaBIEHHOCTH, OTKPHITOCTb OIBITY U
3HAHUSM JPYTUX;

— IIOBBILICHUE YPOBHSI CBOCH KOMIIETCHTHOCTHU Ye€pPe3 MPAKTUUECKYIO EATEIbHOCTD;

—MOTpeOHOCTh B (DOPMUPOBAHMU HOBBIX 3HAHUM, B TOM 4Hcie (OPMYIUPOBATH UAEH, MOHATHUSA, TUMOTE3bl O (PU3MUYECKHX OOBEKTaX U
SABJICHUSX;

— OCO3HaHUE JIEPUINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTh (PU3UKH;

— IJITAHUPOBAHUE CBOETO Pa3BUTHsL B IPHOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

— CTpEeMJIEHHE aHAJIM3MPOBATh M BBIABIATH B3aUMOCBS3M IMPUPOIbI, OOLIECTBA M SKOHOMHKH, B TOM YHCIIE C UCIOJIb30BaHHEM (U3UYECKUX
3HAHUM;

—OLIEHKAa CBOMX JIeMcTBUH ¢  yd4€ToM  BIUSHHS HA  OKPYXAMOUIYI0  Cpely, BO3MOXHBIX  IJIOOATbHBIX  IMOCIEICTBHIA.

METAINPEAMETHBIE PE3YJIbTATbBI

B pesymbrare ocBOcHHsS TporpaMMbl 10 (QU3WKE HA ypPOBHE OCHOBHOTO 0O0mero oOpa3oBaHus Yy OOydYaromierocs OyayT
c(hOpMUPOBAHBI MeTANPeIMETHbIE Pe3YJbTAThI, BKJIIOYAIONIME [O3HABATEIbHBIE YHUBEpPCAIbHbIE Yy4YeOHbIE JIEHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCAIbHbBIC YIeOHBIC ICHCTBUS, PETYIIATUBHBIC YHUBEPCATbHbBIC YUeOHbIE ICHCTBHUS.

Ilo3naBaTenbHbIe YHUBEPCATbHBIE Y4eOHbIe TelCTBUs
Ba3zoBble JJornueckue aeicTBus:

BBISIBJISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUI);

yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(PUKALIMU, OCHOBAHHS JUIs 000OIIEHNS U CPAaBHEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IMIPOTHBOPEUHS B pacCCMaTpUBAEMbIX (DaKkTaX, JAHHBIX M HAOIIOACHUSIX, OTHOCAIINXCS K (PU3NIECKUM SIBICHUSIM;

BBISBIISITh TPUYMHHO-CIICJICTBEHHBIE CBSA3M MpPU HM3YYCHMH (U3NYECKHX SIBICHUH M TPOILIECCOB, JElaTh BBIBOABI C HCIIOJIb30BAaHHEM
JI€NYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIIOUE€HUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBA3AX (PU3NYECKUX BEJTUUUH;

CaMOCTOSITEIBHO BBIOMpPATh croco0 pemeHust yueOHOH (u3ndyeckol 3amaun (CpaBHEHHE HECKOJIbKMX BAapUAHTOB PELICHHUs, BEIOOp Hamboiee
HOJXOIALIEr0 C Y4ETOM CaMOCTOSITEIIBHO BbIIEIEHHBIX KPUTEPUEB).



Ba3oBble ucciieoBaTelbLCKHe 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KAK UCCIIEN0BATEIbCKUM HHCTPYMEHT ITO3HAHUS;

MIPOBOJUTH 10 CAMOCTOSITENIHHO COCTABJIEHHOMY IIJIaHY OIMBIT, HECTOKHBIM (PU3NUECKUI SKCIEpUMEHT, HEOOJIBIIOE UCCIIE0BaHNE (PU3UYECKOTO
SBJICHUS;

OLIEHMBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAILINIO, ITOJIYYEHHYIO B X0J1€ UCCIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENBHO (POPMYIUPOBATH 00OOIEHHS U BBIBOJBI IO PE3yJbTaTaM MpPOBEIEHHOTO HAOIIOICHUS, OIbITA, UCCIIEIOBAHNUS;

MIPOrHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAK)KE BBIIBUTATh MPEINOJ0KEHNS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:
IPUMEHSATh pa3IUYHbIE METO/Ibl, MHCTPYMEHTBI U 3aIPOCHI IPH MOUCKE U 0TOOpEe MHPOPMALIMK UM JaHHBIX C YUETOM MPEIIOKEHHON yueOHOM
busnueckoil 3a1auy;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUJOB U (POPM MpeACTaBICHHUS;
CaMOCTOSTEIHHO BBIOMPATh ONTHUMAIBHYIO (opMy mpencraBieHuss WHOOPMANMH W WIUTFOCTPUPOBATH pEIIaeMble 3a7aud HECIOKHBIMH
cXeMaMu, AMarpaMMaMiy, HHOM rpadukoi u uX KOMOMHALIUSIMH.

KoMMyHHUKAaTUBHbIE YHUBEPCATIbHbIE Y4eOHbIE NeCTBUSA:

B X0Jie 00CYXJIeHHs y4eOHOTro MaTepuaia, Pe3ysbTaToB JabOpaTOPHBIX PabOT M MPOEKTOB 337aBaTh BOIMPOCHI MO CYIIECTBY 0OCYXKIAeMOM
TEMBI M BBICKA3bIBATh UJIEH, HAIICJICHHbBIE HA PEIIeHUE 3a/1a41 U TOJIepKaHue OJ1aro)keaaTeIbHOCTH OOIEHHS;

COIIOCTAaBJISITh CBOM CY)KJIEHUS C CYXJACHUSMHU JPYTUX YUaCTHUKOB JIMAIOra, 0OHApYy>KUBATh Pa3InNuUe U CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATh PE3YIbTATHI BHITOJIHEHHOTO (PU3NYECKOIO OMbITa (SKCIIEPUMEHTA, UCCIIEIOBaHMS, TIPOCKTA);

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUIYaJIHHON paOOTHI PU PEIIEHNH KOHKPETHOH (pru3ndeckoit mpoOieMsr;

MPUHUMATH L€ COBMECTHOM JEsITeIbHOCTH, OPTaHU30BBIBATh JCHCTBUS MO €€ NOCTIKEHUIO: paclpeesaTh poiiu, 00CyXaTh MPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIbKUX JIFOACH;

BBITMOJIHATH CBOIO YacTh PabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3yJbTaTa M0 CBOEMY HANpPaBIEHHUIO U KOOPIUHUPYS CBOU NEHCTBUS C APYTHMMHU
YJICHAMU KOMAaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaAa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CAMOCTOATENBHO C(hOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBHSI.



PeryasitTuBHble YHUBepcAIbHbIE yUyeOHbIe 1eiicTBUSs
Camoopranusanus:

BBIABIIATH HpOGJ‘IeMBI B ) KU3HCHHBIX U y‘le6HI>IX CUTyaluix, Tpe6YIOI_HI/IX JJI1 PCIICH U5 (bI/IBI/I‘IeCKI/IX 3HaHI/II71;

OPUEHTUPOBATHCA B PA3JIMYHBIX IOAXOJAAX INPHUHATHUA pPELIEHUN (MHAMBUAYAIBHOE, NPUHATUE PEIICHUS B TIpYIIE, NPUHATUE PEIICHUN
TPYIIIIOii);

CaMOCTOATCIIbHO COCTABJIATH aJITOPUTM PCHICHUA (1)I/I3I/I‘I€CKOI71 3aJa4uun HIJIM IIJIaHa HUCCICHOBAaHHUA C y‘IéTOM HMCIOIUXCA PECYpCOB U
COOCTBEHHBIX BO3MO)I(HOCT€I7I, APTYMCHTHUPOBATH IIPCAJIaraCMbIC BapUaHThI peH.IeHPIfI;

JIeNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’lb, 3MOLMOHAIbHBIM MHTEJIJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUU U IIpeJlaraTh Ij1aH €€ U3MEHEHNS,

OOBSICHATh NPUYMHBI JOCTHKEHHSI (HEIOCTHKEHUS) pe3yIbTaTOB NESITEIbHOCTH, JaBATh OLIEHKY IPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTHUBBI B JIEATENBHOCTh (B TOM YHUCIE B XOJ BBINOJHEHUS (U3MUYECKOTO HCCIIEAOBAHMS WIM NPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENCTB, U3MEHUBILNXCS CUTYallUH, YCTAHOBJICHHBIX OMIMOOK, BOZHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIHU U YCIOBUIM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeloBeKa B XOJI€ CIIOpa WIN AUCKYCCUU HAa HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYroro;

NPU3HABATh CBOE MPABO HA OIMMOKY MPHU pelIeHHH (QU3UYECKUX 33/1a4 WM B YTBEP)KICHUSIX HAa HAyYHBIE TEMBI U TaKOE e MPaBO APYroro.

NPEJAMETHBIE PE3YJIBTATbI
K koHIy 00ydeHus B 7 Kj1acce peIMETHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y O0YHAIOLIUXCS YMEHHM:

UCIOJIB30BaTh MOHATUS: (PU3NUECKHE U XUMHYECKHE ABJICHUS, HAOII0AEHHE, SKCIIEPUMEHT, MOJIeIb, THIIOTE3a, €AUHUIbI (PU3HMUECKUX BEIHYUH,
aToM, MOJIEKYJIa, arperaTtHble COCTOSHHUS BemecTBa (TBEPIOE, JKUAKOE, ra3000pa3HOe), MEXaHWYECKOE JIBMKECHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEMHOE), TPAeKTOPHS, PABHOACUCTBYIOIIAs cuia, nedopMarus (ynpyras, IIacTUYecKas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

paznmuyate siBreHus (muddys3us, TeroBoe NBHKEHHWE YACTHIl BEIIECTBA, PaBHOMEPHOE IBIDKEHHE, HEPAaBHOMEPHOE IBIKECHHUE, HWHEPIIHS,
B3aMMOJICHCTBHE TEJ, paBHOBECHE TBEPIBIX TeJ C 3aKPEIUIEHHOW OChIO BpAIEHHMs, Tiepeqavya JaBIeHUsl TBEPABIMHU TeJIaMH, KUAKOCTIMU U Ta3aMu,
atMoc(epHOE MaBlieHUE, TUIABAaHHWE TEJN, TPEBPAIICHUS MEXaHWYECKOH SHEpPruu) MO OINMMCAHWIO MX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIUX JaHHOE (PU3NYECKOE SIBICHUE;



pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUYECKUX SBJICHUN B OKPYKAIOLIEM MUpPE, B TOM 4HcCiIe (GU3NUECKUE SBICHUS B IPUPOAE: IPUMEPHI
JBIDKEHUSI C PA3TUYHBIMU CKOPOCTSIMH B JKMBOH M HEXHBOW NPHUpOJE, ACHCTBUE CHIIBI TPEHHS B NPUPOAE M TEXHHKE, BIUSHHE aTMOC(EpPHOTro
JIaBJICHUS Ha KUBOW OpPraHW3M, IUIABaHUE PbIO, phIYard B Telie YEJIOBEKa, MPHU 3TOM IEPEBOAUTH MPAKTHUYECKYIO 3a1ady B y4eOHYIO, BBIJCIATh
CYIIIECTBEHHbIE CBOWCTBA (IPU3HAKHU) (PU3NUECKUX SBJICHHIA;

OIMCHIBATh U3yUYCHHBIE CBOMCTBA TENl U (PU3UUECKUE SIBICHUS, UCIIONB3Ys (PU3UUECKUE BEIMUMHBI (Macca, 00bEM, MIOTHOCTh BELIECTBA, BPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHUJIa YHOPYIOCTH, CHUJa TSDKECTH, BEC Tela, CWia TpeHMs, JAaBieHHe (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAIIKMBAOLIAS CWJIA, MEXaHWuecKas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBL, KO3((UIMEHT MOJEe3HOro MACHCTBUS MEXaHHU3MOB,
KMHETHYecKasl U MOTeHIHalIbHasl SHEPIUs), IPU OMHCAHUU MPABUWIBHO TPAKTOBATh (PU3MUECKUN CMBICT MCMOJIb3YEMbIX BEJIUYMH, UX 0003HAYEHUS U
eNUHHIbI (PU3NYECKUX BEIMYMH, HAXOTUTh (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEJIHMUMHY C JPYTUMH BEIMYHMHAMH, CTPOUTH TpauKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJIUYNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NUECKHUE SBJICHUS U MPOLIECCHI, UCIIONIb3Ysl MTpaBuia CIOXKEHHs cui (BIOJIb OJHOM MpsiMoif), 3akoH I'yka,
3akoH Ilackais, 3akoH ApxuMmena, paBUIO paBHOBECHUS pblyara (0J0Ka), «30J10TO€ MPaBUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS! MEXaHWYECKOH IHEpruH,
IIPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIUCHIBATH €M0 MAaTEMATUYECKOE BbIPAKEHUE;

OOBSICHATh (pu3HUecKHe SBICHUS, MPOLIECCH U CBOMCTBA TE€J, B TOM YHUCIE U B KOHTEKCTE CUTyallUil IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH PUYMHHO-CIICICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYecKHX IIAaroB ¢ onopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pewiate pacu€THele 3a1aud B 1-2 AEHCTBHA, UCHOJIb3Yys 3aKOHBI U (OpMyIbI, CBA3BIBAIOIIME (PU3MUECKUE BEIUYMHBI: Ha OCHOBE aHAIN3a
YCJIOBUSA 33J]aud 3alMChIBaTh KPAaTKOE YCJIOBHE, MOJICTABIATh (PU3MUECKUE BEIUYHMHBI B (POPMYIIBI U MPOBOJUTH pacyéThl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOJMMBbIE JUIsl peIlieHHs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh MOJYyYEHHOU (prU3NYecKOl BETUUNHBL;

pacro3HaBaTh MpoOIEMbl, KOTOPbIE MOKHO PEIIUTH MPH MOMOIIN (PU3NYECKUX METO/IOB, B ONMCAaHUM UCCJIEIOBAHUS BBIICIATH MPOBEPsIeMOe
HPEANOoNIOKEeHUE (TUIOTEe3y), pa3auyaTh U MHTEPIPETUPOBATh MOJYYEHHBIM pe3yibTaT, HAXOAUTh OLMIMOKM B XOJE OMNbITA, AENATh BBIBOJBI IO €ro
pe3yabTaram;

IIPOBOJUTH OIBITHI MO HAOIIOACHUIO (PU3NYECKUX SIBICHUM WU (PU3NYECKUX CBOMCTB TeNl: (POPMYIHPOBATH MPOBEPSIEMbIC MPEANOIOKEHUS,
coOHpaTh yCTaHOBKY U3 MPEUIOKEHHOTO 000PYAOBaHHS, 3alIMCHIBATh XOJI OIBITA ¥ (POPMYITHPOBATH BHIBOIHI;

BBITOJIHATH TPSIMBbIE M3MEPEHMs PACCTOSIHUS, BPEMEHHM, Macchl Teia, 00bEMa, CHIIBI M TEMIIEpaTyphbl C MCIIOJb30BAaHHEM AHAJIOTOBBIX U
U (POBBIX MTPUOOPOB, 3aMUCHIBATH MTOKA3aHUS MPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPEITHOCTH U3MEPECHHUI;

MPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJJHON (PM3UUECKOI BETMUMHBI OT JPYToi ¢ UCMOIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IYyTH
PaBHOMEPHO JIBHXKYILErocs Tejla OT BPEMEHHU JIBMKEHUS Teja, CHJIbI TPEHUS CKOJIbKEHHUSI OT Beca Tela, KauecTBa 0OpabOTKM MOBEPXHOCTEH Ten U
HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOMIAJU CONPUKOCHOBEHHUS TEJ, CHJIbl YIIPYTOCTH OT YAJMHEHHUS NPYKUHBI, BHITAJKUBAIOMIEH CHIIBI OT 00BbEMa
NOrpyKEHHON YacTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT I1yOMHBI, HA KOTOPYIO HOTPYXKEHO TEJIO, YCIOBUMA
TUIaBaHMs TEJl, YCIOBUM paBHOBECHs pbluara U OJIOKOB), y4acTBOBATh B IUNIAHMPOBAHUU Y4€OHOTO MCCIEIOBAHUS, COOMPATh YCTAHOBKY U BBIIOJIHATH
U3MEpEHHUs, ClleAys NMPEeAIOoKEHHOMY IUIaHy, (PUKCHpOBaTh pe3ysabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BUJAE NMPEJIOKEHHBIX
TabnuI U TpaduKoB, AeNaTh BBIBOAKI 110 Pe3yabTaTaM HCCICIOBAHUS;



IPOBOJUTh KOCBEHHBIE M3MEpPEHMs (U3UUECKUX BEIMYMH (IJIOTHOCTh BEIIECTBA JKUAKOCTH U TBEPJOrO Tela, CUia TPEHHs CKOJIbXKEHUS,
JABJICHUE BO3/yXa, BBITAJKWBAIONIAS CHJA, ACHCTBYIONIAs HA IMOTPYKEHHOE B JKHUIKOCTH TENO, KOA(MOHUIMEHT MOJE3HOTO JEHCTBHUS MPOCTBIX
MEXaHU3MOB), CJIEAYS MPEUI0KEHHOW MHCTPYKLMU: TIPU BBIMOJIHEHUN U3MEPEHUI COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIYMCIIATH 3HAY CHUE
HCKOMOM BEITUYNHEI;

co0oAaTh MpaBmiIa TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ 1adopaTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh NMPUHIIMITEI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETp, COOOIIAIOIINECS COCY/IbI, OapoMeTp,
pblYar, MoJBMKHBIN U HETMOABWKHBIN OJIOK, HAKJIOHHAS IIIOCKOCTH;

XapaKTepU30BaTh TPUHIMITEI JEHCTBUS HM3YyYCHHBIX TPHOOPOB M TEXHHUUYECKUX YCTPOWCTB C OMOPOH HAa WX ONHCAaHUS (B TOM YHCIE:
MOIIUITHAKY, YCTPOMCTBO BOAOMPOBOJA, THIPABIMYECKUN TpEcc, MAaHOMETpP, BBICOTOMEp, TMOPIIHEBOH HACOC, apeoMETp), WCHONb3ys 3HAHUS O
CBOMCTBAaX (PM3NUECKUX SIBICHUHA U HEOOXO0 UMbl (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH TIPUMEPHI (HAXOIUTh HH(OPMAIHIO O TPUMEPAxX) MPAKTHYECKOTO UCTIOIB30BaHUS (PU3NIECKUX 3HAHUN B MMOBCETHEBHON XKU3HM IS
oOecriedeHnss 0€30MACHOCTU MpH OOpalleHHH ¢ OpubOpaMHU M TEXHUYECKUMH YCTPOMCTBAMHM, COXPAHEHUsS 3/10pOBbSl U COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPYKaIOIIEeH Cpee;

OCYIIECTBIISITh OTOOP MCTOYHMKOB MH(OpManuu B MIHTepHETe B COOTBETCTBUM C 33JaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIMXCS
3HAHWH U MyTEM CPaBHEHUS Pa3IMUHBIX HCTOYHUKOB BBIIEIATH HHPOPMAITHIO, KOTOPAs SBISETCS IPOTUBOPEUNBON MITH MOKET OBITH HEIOCTOBEPHOIA;

UCIIOJIb30BaTh MPU BBIIOJHEHUH Y4E€OHBIX 33/laHUN HAyYHO-IOMYJISIPHYIO JUTEpaTypy (PU3MYEecKOro cojaepkaHus, CpaBOYHbIE MaTepHallbl,
pecypcsl cetu MHTEpHET, BiaaaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALMHU U3 OJHOHN 3HAKOBOI CUCTEMBI B IPYTYIO;

cOo3J1aBaTh COOCTBEHHBIE KPATKHUE MUCbMEHHbIE U YCTHbIE COOOIIEHHSI HA OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU (U3HMUECKOTO COAEPIKaHUs, B
TOM 4YMcie IMyOJUYHO [JesaTh KpaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB WM Yy4eOHBIX MCCIEJOBAHUM, NMPH 3TOM IPaMOTHO MCIIOJIb30BaTh
M3y4YCHHBIN MOHATUHHBIN anmnapaT Kypca (pu3MKH, CONPOBOXKIATh BBICTYIUICHUE MPE3eHTalnel;

IIPY BBINOJIHEHUH Y4€OHBIX IIPOEKTOB U UCCIIEAOBAaHUM pacnpenensTb 00s3aHHOCTH B IPYMIE B COOTBETCTBHM C IOCTABIEHHBIMU 33JauyaMH,
CJIEZIUTH 3a BBHINIOJHEHHEM IUIaHA JEWCTBUH, a/IeKBAaTHO OLEHUBATh COOCTBEHHBIM BKJIQJ B JEATEIBHOCTH TPYIIHI, BRICTPaUBaTh KOMMYHHKATHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAasE MHEHUE OKPYKAIOIIHX.

K xoniy o0yuenus B 8 kiacce rnpeiMeTHbIe pe3ysbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y 00YJAIOMINXCS YMEHUI

WCIIOJIB30BaTh TMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KCHHE aTOMOB M MOJICKYJ, arperaTHbIe COCTOSHHUS BEIIECTBA,
KPUCTATMUECKUE ¥ aMOp(HBbIC Tena, HACBIIICHHBIH M HEHACHIIIEHHBIH Tap, BIAKHOCTh BO3yXa, TEMIIEparTypa, BHYTPCHHSS SHEPIHUs, TEILIOBOMN
JIBUTATEIIb, JICMCHTAPHBIN JICKTPUUCCKHUI 3apsi/l, SJICKTPHUECKOE I0JIC, TPOBOAHUKN U JTUAICKTPUKH, TTOCTOSHHBINA 3JIEKTPUYCCKHIA TOK, Mard MTHOE
I0JIE;

pasiuuaTh SABJICHHS (TEIUIOBOE pacIIMpeHHe W CXKaThe, TeIulonepejaaya, TEIIOBOS PaBHOBECHE, CMaudMBaHWE, KalMUIAPHBIC SBICHUS,
I/ICHapeHI/Ie, KOHACHCANus1, IIJIaBJICHUC, KpHCTaJ’IJIH?»aL[PIH (OTBepl[eBaHI/IC), KHIICHUC, Tennonepe,uaqa (TeHHOHpOBOHHOCTB, KOHBCKIIHA, I/I3J'Iy‘-ICHI/I€),
QJIEKTPH3AIUsS TeJ, B3aUMOJICHUCTBHE 3apsioB, JCHCTBHS SJCKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBHE MAarHHUTOB, JIEHCTBUE



MarHUTHOTO TMOJII Ha IPOBOJAHUK C TOKOM, 3JEKTPOMArHuWTHas WHAYKLUS) IO ONUCAHUI0 HMX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOIIUX JaHHOE (PU3NIECKOE SIBICHUE,

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (U3NUYECKUX SIBICHHH B OKpYXKAIOIIEM MHpe, B TOM 4YHcie (U3UUYECKUE SIBICHHS B NPUPOJE:
MOBEPXHOCTHOE HATSKEHHE U KaWJUISIPHbIE SIBJICHUS B IPUPOJIE, KPUCTAUIBI B IpUpoie, nznydenne CoiHIa, 3aMep3aHie BoJOEMOB, MOPCKHE OpHU3bl,
o0Opa3zoBaHMe POCHI, TyMaHa, MHEs!, CHETa, SJICKTPUYECKHUE SIBICHUS B aTMOC(epe, 2IEKTPHUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE 10JIe 3eMIIH, apeii(
MOJIFOCOB, POJIb MAarHUTHOTO TOJISI JUISl JKU3HM Ha 3emule, MOJSpHOE CHUsIHHUE, IPU 3TOM MEpPEBOJUTh MPAKTUYECKYIO 33/a4y B Y4e€OHYIO, BBLAEIATH
CYIIECTBEHHBIE CBOICTBA (TpU3HAKHM) (PU3HUECKUX SBICHUM;

OINUCHIBATh HU3y4YEHHBIE CBOMCTBA Tl U (PU3UUECKHE SIBICHUS, UCHONB3Yysd (PU3MYECKHE BEIWYHMHBI (TemIeparypa, BHYTPEHHSSI SHEprus,
KOJINYECTBO TEIUIOTHI, yJelIbHas TEIUIOEMKOCTh BEIECTBA, yAelIbHas TEIJIOTa IJIaBICHHUs, yJelIbHas TEIJIOTa MapooOpa3oBaHMs, yAelbHAs TEIIOTa
CropaHus TOIUIMBA, KOA(PPULUUEHT MOJE3HOTO ASHCTBUS TEIUIOBOW MAalllMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa, AJEKTPUUECKUI 3apsij, cujila TOKa,
AIIEKTPUYECKOE HAIPSKEHHE, CONPOTUBIIEHUE MPOBOJHUKA, Y/IEIbHOE CONPOTHBIEHUE BEIIECTBA, pabOTa M MOIIHOCTh 3JIEKTPUUYECKOIO TOKA), MPHU
OINMCaHWUU NPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCIIOJIb3YEMbIX BETUYMH, 0003HAUEHUS U €AMHUIBI (PU3NYECKHUX BETMYNH, HAXOIUTH (DOPMYIIbI,
CBSI3BIBAIOLIME JTAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMHU BEIMYMHAMU, CTPOUTH rpaUKHU U3yYEHHBIX 3aBUCUMOCTEN (DPU3NYECKUX BEIUYUH;

XapaKTepH30BaTh CBOMCTBA Tes, (PU3MUECKUE SIBIECHUS U MPOLECCHI, MCIOJb3ys OCHOBHBIE IMOJOXKEHUS MOJIEKYJSPHO-KUHETUYECKOW Teopuu
CTPOEHHMSI BEIleCTBA, MPUHIIUII CYNEPIIO3ULIUHU TMoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma Juisl ydacTka Ienu, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpaHEHUs! SHEPTHH, IPU ITOM J1aBaTh CJIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3alUCBIBATh €0 MAaTEMaTUYECKOE BhIPaKEHHUE,

OOBSICHATh (PU3NYECKUE MPOLIECCHl U CBOMCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE CUTYyallUil IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
NPUYMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYEeCKHX LIAaroB ¢ OMopoil Ha 1—2 M3yueHHBIX CBOWCTBA (DPU3NYECKUX SBICHUH,
(GU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacuérHele 3a1aud B 2—3 JEHCTBHA, UCHOJIb3Yys 3aKOHBI U (OpMyIbI, CBS3bIBAIOIIME (PU3UUECKHE BEIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBHSA 3a]a4M 3alUChIBATh KPATKOE YCIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3a/lauM, BBIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXO I MbIe
JUIsl € pelIeHHs, MPOBOIUTH PAacUEThl U CPABHUBATD MOJIydEHHOE 3HAYCHNE (PU3NUECKON BEIMUMHBI C U3BECTHBIMH JJTAHHBIMU;

pacrio3HaBaTh MPOOJEMBbl, KOTOPblE MOXHO PELIUTh HPU MOMOLIM (HU3UUECKUX METOJIOB, HCIOJIb3Ysl ONMMCAHME HUCCIENI0BAaHUsSA, BBLACIATH
IIPOBEPSIEMOE NIPEATIOI0KEHUE, OLIEHNBATh IIPABUIILHOCTD MOPsI/IKa POBEICHUS UCCIIEI0BAaHMs, A€1aTh BbIBOIBI;

IIPOBOJUTH OIBITHI M0 HAOIIONEHUIO (PU3MYECKUX SBIECHUM WM (U3MUECKUX CBOWMCTB TeN (KalWJUIAPHBIE SBJICHUS, 3aBUCUMOCTh JIaBJIECHUS
BO3yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IpOLEcca OCTHIBAHMS M HAIPEBAHUS NPU M3IY4CHHU OT LBETA M3IYYarolel (IOIIOMIAOIICH)
MIOBEPXHOCTH, CKOPOCTb MCIAPEHHs BOJBI OT TEMIEPATYpPbl JKUIKOCTH M IUIOIIAAU €€ IOBEPXHOCTH, JJIEKTpHU3alMs Tel U B3aUMOJAEHCTBHE
AIEKTPUYECKHUX 3aps0B, B3aUMOAEHCTBUE MOCTOSIHHBIX MarHUTOB, BU3yalu3allusi MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, 1EWCTBUS MAarHUTHOTO
MOJsl HAa NPOBOJHMK C TOKOM, CBOMCTBAa 3JEKTPOMArHWTa, CBOMCTBA SJIEKTPOJABUIATENS IOCTOSHHOTO ToOKa): (opMymupoBaTh NpoBepsieMble
IIPEIOJI0KEHUS, COOUPATh YCTAaHOBKY U3 IPENI0KEHHOTO 000pY/10BaHUS, ONUCHIBAThH XOJ1 ONbITa U (POPMYJIUPOBATH BHIBObI;

BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTENBHOM BIaKHOCTU BO3/yXa, CHJIbI TOKA, HAIPSPKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX
puOOpPOB U IaTYMKOB (PU3NUYECKUX BEJIUYNH, CPABHUBAThH PE3Y/IbTAThl U3MEPEHUN € yUETOM 3a/laHHON a0COTIOTHON MOTPEIIHOCTH;



IPOBOJUTH MCCIIEOBAHUE 3aBUCHUMOCTU OJHOM (PU3MUECKOM BEIMUYMHBI OT JPYroil ¢ MCHOJIb30BAHHEM IPSMBIX M3MEPEHUH (3aBHCHUMOCTb
COINPOTHUBIICHUS] IMPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJU IONEPEYHOr0 CEYEHHUS U YAEIBbHOIO CONPOTHUBIIEHUS BEIIECTBA MPOBOJHUKA, CUIbI TOKA,
UAYLIEro Yepe3 MPOBOJHHUK, OT HANPSHKEHHs Ha MPOBOJHHUKE, MCCIEIOBAHHME IMOCIEI0BATEIBHOIO U MApayIeIbHOIO COEAUHEHUI MPOBOIHHUKOB):
IUTAaHUPOBAThH MCCIIEA0BaHUE, COOMPaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIeNys NPEAI0KEHHOMY IU1aHy, (UKCUPOBATh PE3YJIbTaThl OTy4e HHON
3aBUCUMOCTHU B BUI€ TAaOIMIl U Tpa(UKOB, JeTaTh BHIBOJBI IO PE3yJIbTaTaM UCCIEI0BAHMS;

MIPOBOJUTH KOCBEHHBbIE H3MEpeHHUs (U3MUECKUX BeNUYMH (yaenbHas TEIUIOEMKOCTh BEIIECTBA, COINPOTUBJIEHHE NPOBOJHMKA, paboTa u
MOIIHOCTb AJIEKTPUYECKOIO TOKA): IUIAHUPOBAaTh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIENYys NPEAJIOKEHHOW HHCTPYKLUH, U
BBIUNCIISITh 3HAUEHNE BEIIMYUHBI,

COOJTFO/IaTh TIPaBHIIa TEXHUKH O0€30TIACHOCTH TpU padoTe ¢ JTabopaTOpHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIMIIBI I€HCTBUS U3Y4EHHBIX MPUOOPOB U TEXHUYECKHX YCTPOMCTB C ONMOPOH Ha MX ONMHUCAHMA (B TOM YMCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TMTPOMETp, NapoBas TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUMK DJIEKTPUUECKON SHEPTHH, AJIEKTPOOCBETUTEIbHbBIE IPUOOPHI,
HarpeBaTelIbHbIE 3JEKTPONIPUOOPH! (IPUMEPHI), TEKTPUUECKHE MPEAOXPAHUTENN, SJIEKTPOMArHUT, JIEKTPOABUIaTEIb MOCTOSHHOTO TOKA), UCIOIb3Ys
3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUN U HE0OX0uMbIe (PU3NUECKHUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOICTBA M HU3MEpUTENbHbIE HPUOOPHI MO CXeMaM M CXEMaTHMYHBIM DPHUCYHKaM (KMIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUrATENIb BHYTPEHHEI0 CrOpPaHUs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI SJIEKTPUUECKUX IIEMe ¢
[I0CJIEI0BATENIbHBIM U HapaJlIeIbHbIM COSIMHEHNEM 3JIEMEHTOB, pa3iinyas yCIOBHbIE 0003HAUEHUsI 3JIEMEHTOB IEKTPUUECKUX LIeTIeH;

IIPUBOIUTH MPUMEPHI (HAXO0IUTh UH(OPMALMIO O IPUMEPAX) MPAKTUUECKOIO UCIOIb30BaHUs (PU3NYECKUX 3HAHUN B ITOBCETHEBHOM )KM3HU IS
oOecrieueHus 0€30MaCHOCTU MpH OOpalleHHHu ¢ NpudbOpaMu M TEXHUUYECKHMMM YCTPOMCTBaMH, COXPAaHEHHs 3/I0POBbS U COOJIONEHHS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYIKAIOIIEeH Cpese;

OCYIIECTBIIATh MOUCK HHPOpMaIK (U3NYECKOro cojaepkaHus B HTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUM W MyTEM CpaBHEHUS
JIONIOJTHUTENbHBIX UCTOUHUKOB BBIACIATh MH(OPMALIHIO, KOTOPAs ABISETCA MPOTUBOPEUMBOM MM MOXKET ObITh HEZOCTOBEPHO;

UCIIOJIb30BaTh MPU BBIOJHEHUH YYE€OHBIX 33/1aHUN HAYYHO-TIOMYISIPHYIO JUTEpaTypy (pU3HYecKoro coaepkaHus, CpaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEpHeT, Bi1ageTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHusl HHPOPMALUU U3 OHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHBIC NMHCbMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 0000mas WHPOPMALUIO U3 HECKOJBKHX HCTOYHUKOB (DPU3NUYECKOTO
COJIep)KaHusl, B TOM 4YMcCie MYOJIMYHO NPEACTABIATh pPE3YyNbTaThl MPOEKTHOW MM HCCIEN0BATEIbCKONW JESATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3yYEHHBIN TOHSATHUIHBIN anmapaT Kypca (U3HMKH, COPOBOXKIATh BBICTYIUICHNE TIPE3eHTaINeH;

IIPY BBIMOJIHEHUM Y4eOHBIX NMPOEKTOB M HCCIEA0BaHUN (PU3MUYECKUX MPOIIECCOB pacIlpeneNiaTh OO0S3aHHOCTH B IPYIIE B COOTBETCTBUHU C
MIOCTABJICHHBIMU 33Ja4aMM, CJIEAWUTH 3a BBIOJIHEHHWEM IUIaHa JAEHCTBUNH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIIEHMBAThb COOCTBEHHBIM BKJIAJ B
JeSTeIbHOCTb IPYIIIbI, BEICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MTPOSBIISASA TOTOBHOCTh pa3perarb KOH(IUKTEI.

K xoHiry o0yuenus B 9 kjacce rnpeiMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y OOYUAIOMIMXCS YMEHUMA



UCIIOJIb30BaTh IMOHATHUSA: CUCTEMa OTCYETA, MaTepualibHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTb MEXaHHMUYECKOTo ABMKEHMs, Aedopmanus
(ympyrasi, TuracTU4eckasi), TpeHrue, EHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TMEPETPY3KH, LEHTP TSKECTH, aOCOTIOTHO TBEPIOE TEJO, LIEHTP
TSOKECTH TBEPIOro Tejla, paBHOBECHE, MEXaHMYECKHE KOlIeOaHWs M BOJHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKala
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTAIIbHO30PKOCTb, CIIEKTPhI UCITYCKAHUS U MOIJIONIEHUs, anbda, 0eTa- 1 raMMa-u3IydeHus, U30TOIbI,
AJIepHasl YHEPreTUKA,

pa3iuuaTh siBIeHUs (pPaBHOMEPHOE M HEpaBHOMEPHOE MPSIMOIMHENHOE JIBH)KEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHE, CBOOOAHOE
naJieHue TeJl, PaBHOMEpPHOE IBIKEHHE IO OKPYXHOCTH, B3aWMOJCHCTBUE TEN, PEAKTHBHOE JIBM)KEHHUE, KojeOaTenbHOe IBIDKEHHE (3aTyXalollue U
BBIHY)KJICHHbIE KOJie0aHus), pE30HAHC, BOJHOBOE JIBWKEHHE, OTpaX€HHE 3BYKa, NMPSIMOJIMHEHHOE paclpoCTpaHeHHE, OTPaKEHHWE M MPEIOoMIICHUE
CBeTa, TOJHOE BHYTPEHHEE OTpPaKEHHE CBETa, pPa3JIoKEHHE Oeloro cBeTa B CIEKTP M CIOXKEHUE CIEKTPAbHBIX I[BETOB, IHCIIEPCHS CBETA,
€CTECTBEHHAs! pPaJOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHUATOr0 CHEKTpa M3Iy4EHHUs) MO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JNEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE,

pacro3HaBaTh NPOSIBICHUE N3YYEHHBIX (PU3MUECKUX SABJICHUN B OKPY’KaIOIEM MUpE (B TOM yHcie (pU3MUECKHE SBICHUS B IPUPOE: IPUIUBBI U
OTJIUBBI, JBUKEeHHE TutaHeT CONHEYHOM CHCTEMBbl, PEaKTUBHOE JIBUKEHHE JKMBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KMBOTHBIMH, 3EMJIETPSCEHUE,
celficMUYeCKHe BOJIHBI, I[yHAMM, 3XO, LIBETa TeJl, ONTUYECKUE SBJICHHUA B NPHUPOJE, OMOIOrMYecKoe NeHcTBHE BUIUMOIO, YIbTPa(uOJIETOBOrO U
PEHTTEHOBCKOTO M3JIyYeHUN, €CTECTBEHHBIH PaJMOaKTUBHBIM ()OH, KOCMUYECKHUE JIYYH, PaJO0aKTUBHOE U3JTyde€HUE IPUPOIHBIX MUHEPAIIOB, 1€ CTBUE
PaJMOAaKTUBHBIX M3TyYEeHUNA Ha OpraHU3M 4YeJOBEKa), IPU 3TOM IEPEeBOAUThH NMPAKTHUUECKYIO 33auy B Y4eOHYIO, BBIACIATH CYILECTBEHHbIE CBOWCTBA
(mpu3HaKK) PU3NYECKUX SIBJICHUH;

OIMCHIBATh U3YYCHHbIE CBOMCTBA TeNl U (PU3MUYECKUE SBJICHUS, UCTIONb3Ys (U3MUECKUE BEIMYMHBI (CPEIHAS U MTHOBEHHAsI CKOPOCTh TeNa MpH
HEPaBHOMEPHOM JIBWJKEHUH, YCKOPEHHE, INEpPEMEIICHUE, IyTh, YIVIOBas CKOPOCTb, CWIA TPEHHUSA, CHJIA YINPYrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJIHOTO MaJIeHHs, BEC Tella, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHHMUYECKasi paboTa U MOIIHOCTh, MOTEHIMAIbHAS HEPTHs Teja, MOJHATOTO Ha
MIOBEPXHOCTBIO 3€MJIM, NOTECHLMAIbHAsI JHEPrUsl CXKATOW NPYKHHBI, KUHETUYECKas DHEPIUs, IOJHAs MEXAHWYEeCKas SHEpIus, NEpUoJ] M 4acToTa
KoJe0aHuH, JJIMHA BOJIHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCThb CBETa, IMOKa3aTelb MPEIOMIICHHS Cpelbl), IPU OMHCAHUU TPABHIBHO
TPAaKTOBaTh (U3UUECKUH CMBICI HCIOJIb3YEMbIX BEJIMUYMH, OOO3HAYEHHMs U €AMHMIBI (PU3NYECKUX BEIMYUH, HAXOJUTh (OPMYIIbI, CBA3BIBAIOILUE
JTAHHYIO (PU3MYECKYIO BEJTMUUHY C IPYTUMHU BETUYMHAMHM, CTPOUTH TpapUKH U3Y4EHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHUH;

XapaKTepH30BaTh CBOMCTBA Tell, (PU3MUYECKHE SIBIECHUS U MPOLECCHI, UCMOIb3Ys 3aKOH COXPAHEHHs YHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHMS,
IIPUHIUI CYNEPHO3ULIUNA CHJI, IPUHLMUI OTHOCUTENbHOCTH ['amuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMS HUMIIYJIbCA, 3aKOHBI OTPAKECHUS M
NPETOMIIEHUs CBETA, 3aKOHBI COXPAHEHMs 3apsiI0BOTO M MAacCOBOTO YHCEN MPU SACPHBIX pEaKUUsaX, MPU 3TOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA Y 3aIllAChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3NUECKUE MPOIIECCHl U CBOMCTBA TEJl, B TOM YHMCIIE U B KOHTEKCTE CUTYAIMH MPAKTHUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATD
[IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX I1aroB ¢ OMOpPOl Ha 2—3 M3y4yEHHBIX CBOWCTBA (PU3UYECKHUX SIBJICHMIA,
(U3NUECKUX 3aKOHOB MJTM 3aKOHOMEPHOCTEH;



penath pacyéTHbIE 33/1a4u (OMMPAIOLIMECS] HAa CHCTEMY M3 2—3 ypaBHEHHIl), UCIIONB3YS 3aKOHBI M (POPMYIBI, CBS3bIBAIOIINE (PU3NYECKHE
BEJIMYMHBI: HA OCHOBE aHAaJIM3a YCIIOBUS 33/1a4M 3aIMChIBATH KPATKOE YCIOBUE, BBIABIATH HETOCTAIONINE WM N30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI
U GOpMYJIbl, HEOOXOIUMBIE JJISl PEIICHUs], IPOBOANUTH PACUETHI M OLIEHUBATh PEATMCTUYHOCTh MOJTYYEHHOTO 3HAUEeHUs (PU3MYECKOM BETMUNHBL;

pacrio3HaBath MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh NPU MOMOIIM (U3UYECKUX METOJIOB, WCIIONB3YsSl OIHMCAHHWE WCCIEIOBAHUS, BBIICITITH
poBepsieMOoe IPEAIOI0KEHHNE, OICHUBATh MPABWIBHOCTh TOPSIKA MPOBEICHHUS HCCICIOBAHUS, JENaTh BBIBOJAbBI, MHTEPIPETUPOBATH PE3YIbTAThI
HAOJIFOJCHUI U OIIBITOB;

MIPOBOJUTH OIBITHI IO HAOMIOACHUIO (PU3MUYECKUX SIBICHUU WM (U3MUECKUX CBOWCTB TeNl (M3yueHHe BTOPOro 3akoHa HproToHA, 3aKoHa
COXpaHEHHUsI YHEPTHH, 3aBHCHMOCThH IEpHoja KoJeOaHWW NMPYKUHHOTO MAasTHHKA OT MAacChl Tpy3a M YKECTKOCTH TMPYKHHBI M HE3aBUCUMOCTH OT
aMILTUTYIbI MaJbIX KOJICOAHM, MPSIMONIMHEIHOE PAacIpOCTPAaHEHUE CBETA, PAa3NIoKeHUE OEIOTO CBETa B CIIEKTpP, M3YUYEHUE CBOMCTB M300paKEHUS B
IUTOCKOM 3€pKajlieé M CBOMCTB HM300paKeHHs IpeaMeTa B COOMparomieil JMH3e, HaOIIOIEHHWE CIUIOMIHBIX M JIMHEHYaTBIX CHEKTPOB H3ITYYCHHS):
CaMOCTOSITETIHHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HAOOpa 000pyI0BaHMUs, OIUCHIBATH XOJI OTBITA M €T0 PE3YNIbTaThl, (OPMYIUPOBATH BBIBOJIBI;

NPOBOAUTH NPH HEOOXOAMMOCTH CEPHIO NPSMBIX W3MEPEHHH, ONPEAeNss CpeHee 3HaueHHE M3MEpsIieMOol BEeIWYHHBI ((POKYCHOE PacCTOSIHHE
cobuparorel TUH3bI), 000CHOBBIBATH BHIOOP Cr1oco0a u3MepeHus (M3MEpUTEIHLHOTO TPUOOpa);

NPOBOJUTH UCCIIEAOBAHHUE 3aBUCHMOCTEH (PU3UUECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM JIBIDKCHHM 0€3 HayallbHOW CKOpPOCTH, MEpHoJa KOJIeOaHMH MAaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCHUMOCTH yIiia
OTpa)KEHUsI CBETa OT yIJia MaJCHHs W yrjla MPelIOMIICHHs OT yIia MajeHUs): IUIAaHWPOBATh HMCCIIEIOBAHUE, CAMOCTOSTEIBHO COOMpAaTh YCTaHOBKY,
¢duKCHpOBaTh pE3yAbTATHl IONTYYCHHOW 3aBUCHMOCTH (DU3NYECKMX BEIMYMH B BHAE TaOmuI] W TpaduKOB, JIeNaTh BBIBOABI IO pe3yibTaTaMm
UCCIIeIOBaHMUS;

NPOBONTH KOCBEHHBIC M3MEPEHUS (PU3MUECKNUX BENUYHH (CPEIHSSI CKOPOCTh M YCKOPEHHE Teja P PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHUE
CBOOOJTHOTO TMaJeHHUs, KECTKOCTh NMPYKUHBI, KOAPPUIMEHT TPEHUSI CKOJIBXKEHUS, MEXaHW4ecKasi paboTa U MOIIHOCTb, YacTOTa U MEepHO KoleOaHu i
MaTEMaTHYECKOTO M TMPYKWHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMPAIONICH JMH3BI, PaJANOAKTUBHBIA ()OH): IIAHUPOBATh M3MEPEHHs, COOMpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBITIOJIHATH M3MEPEHUS, CIeAYs MPEUIOKEHHONH WHCTPYKLUH, BBIYUCIATH 3HAYCHNE BEIWYMHBI U aHATU3HPOBATH
MIOJTyYCHHBIE PE3YJIbTAThI C YYETOM 33aaHHOM MMOTPELIHOCTH U3MEPEHHH;

co0MI0AaTh MpaBMiIa TEXHUKU 0€30IaCHOCTH TpU paboTe ¢ 1adopaTOPHBIM 000PYAOBAHUEM;

pas3nyaTth OCHOBHBIE MPU3HAKM M3YYEHHBIX (M3MYECKUX MOJENel: MaTepualbHas TOYKa, aOCOMIOTHO TBEPJOE TENO, TOYEUHBIH MCTOUHUK
CBeTa, JIy4, TOHKas JINH3a, TUIAaHEeTapHasi MOJIETh aTOMa, HYKJIOHHAs! MOZETb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIMIIBI AEHCTBHS U3Yy4EHHBIX IPUOOPOB M TEXHUYECKUX YCTPONCTB € ONMOPOM HA UX OMUCAHUSA (B TOM YHCIIE: CIUIOMETP,
JATYAKH TIOJIOKEHUS, PACCTOSIHUS M YCKOPEHHUsI, PaKeTa, dXOJIOT, OUYKH, TIEPHCKOI, (OoToanmapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOT, JI03HMET,
Kamepa Bunbcona), Hcronb3yst 3HaHUS O CBOMCTBaX (PM3MUECKUX SBJICHUN M HEOOX0MMble (pru3ndecKue 3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbl W CXEMATWYHBbIE PUCYHKH H3YYCHHBIX TEXHHYECKHUX YCTPOHCTB, M3MEPUTEIBHBIX NPHOOPOB M TEXHOJIOTHYECKHX
MIPOIIECCOB MPU PELICHUH y4eOHO-TTPAKTUYECKHUX 33/1a4, ONTUYECKUE CXEMBI ISl IOCTPOCHHUSI N300paKEHUI B TUIOCKOM 3€pKaie U cOOMparoIiel JHH3e;



NPUBOIUTH MPUMEPHI (HAXO0IUTh UH(OPMALMIO O IPUMEPAX) MPAKTUYECKOT0 UCHOIb30BaHUs (PU3NYECKUX 3HAHUN B MMOBCETHEBHOMN XKU3HM IS
oOecrieueHuss 0€30MacCHOCTH IpU OOpallleHuu ¢ HOpudopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUsS 370pOBbsi M COOJIOACHUS HOPM
HKOJIOTMUECKOTO TIOBEEHMSI B OKPYKAIOLIEN CPELE;

OCYILECTBIISITh MOUCK MH(pOpManuK (Gu3ndeckoro cojaepkanusi B MHTepHeTe, caMoCTOATENbHO (HOpMYIUPYS TMOUCKOBBIM 3alpoC, HAXOIUTh
IYTH ONpeAeTIeHUs] JOCTOBEPHOCTH MOTYyYSHHOW HHPOPMAIIUK HA OCHOBE MMEIOIIUXCS 3HAHUN U IOTIOIHUTENIbHBIX UCTOYHHUKOB;

WCIOJIb30BaTh MPHU BHINOJHEHUU YYE€OHBIX 3a/laHUN HAYYHO-TOMYJISIPHYIO JIUTEPATYpY (PU3UUECKOrO COJAEpXaHUs, CIPaBOYHbIE MaTepUabl,
pecypcsl cetu MHTEpHET, BIageTh NpuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MPeodpa3oBaHus HHPOPMALIUN U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHUsI Ha OCHOBE MH(OPMAIIMK U3 HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COZAEpKaHMUS,
MyOJINYHO TIPEJCTABIATh pPE3yAbTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON JESATENbHOCTH, INPU ATOM TIPaMOTHO HCHOJIb30BaTh HW3YUECHHBIN
MOHSITUIMHBIN anmapar u3y4aeMoro pasjaena GU3UKH U COMPOBOKIATh BHICTYIIJICHHE MPE3EHTAINeN ¢ yuETOM 0COOEHHOCTEN ay TMTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINITAHUPOBAHHE

7 KJIACC
Ne HaunmenoBanue pa3zzienoB U TEM IPOrpaMMBbl KonunuecTtBo yacoB DnexTpoHHbIE (IU(POBEIE)
/m Bcero|| KonTtponbHbIe [IpakTuyeckue 00pazoBaTENbHbIE PECYPCEI
paboThI paboThI
Paznen 1. ®u3uka u eé poJib B NO3HAHUH OKPYKAIOLIEr0 MHPa
1.1 ||®usuka - HayKa 0 pUpPOE 2 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
1.2 ||®usnyeckrie BEIUUNHEI 2 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
1.3 |[EcrecTBeHHOHay4HBI METO MO3HAHUS 2 1 bubnuoreka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 10 pas3aeiny H 6 H

‘Pamen 2. llepBoHaua/ibHbIE CBEICHUS O CTPOCHUH BelleCTBa

2.1 |Crpoenue BemiecTBa 1 Bubmuoreka [IOK
https://m.edsoo.ru/7f416194

‘2.2 HI[BI/DKeHne Y B3aMMOJICCTBHUE YaCTHII BEIIECTBA H 2 H H 1 HBI/I6J'II/IOTeKa HOK



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

Ne HanmenoBanue pa3zienoB U TeM MPOrpamMMBl ’ KomnuectBo yacos DnexTpoHHbIE (TU(POBHIE)
n/m Bcero|| KontponbHbie [IpakTuyeckue 0bpazoBaTeNbHbIE PECYPCEI
paboThI paloThI

L] [ [ |Inttps://m.edso0.ru/7f416194

2.3 ||ArperaTHbI€ COCTOSTHUS BEIECTBA 2 bubmuotexa [JOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 0 pazzeiy H 5) H

‘Pasue.ﬂ 3. /IBu:KeHHEe M B3aHMO/ICHCTBHE Tell

3.1 |[MexaHH4eCcKO€E IBUKEHUE 3 but6moreka I[JOK
https://m.edso0.ru/7f416194

3.2 |Wuepuus, Macca, TNIOTHOCTH 4 1 bubmuoreka [JOK
https://m.edsoo.ru/7f416194

3.3 ||Cuna. Buasr cun 14 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

‘I/IToro 0 pa3zeny H 21 H

‘Pamen 4. JlaBjieHue TBEPABIX TeJI, JKMIKOCTEl U ra3oB

4.1 |daBnenue. Ilepenaua naBneHust TBEPABIMU TEIAMH, 3 bubnuotexa [JOK

SKUIKOCTSIMM Y Ta3aMH https://m.edsoo.ru/7f416194

4.2 ||daBneHue XUIKOCTH 5) bubnuorexa [JOK
https://m.edsoo.ru/7f416194

4.3 ||AtmocdepHOe naBieHue 6 bubnuoreka [JOK
https://m.edsoo.ru/7f416194

4.4 ||JleficTBHE )XKMIKOCTH M ra3a Ha MOTPY>KEHHOE B HUX 7 1 3 bubmmoreka [JOK

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

‘I/ITOFO 0 pa3aeny H 21 H

‘Pa3)1e.11 5. Pabora u MOIIHOCTL. DHeprus

5.1 |[Pabora 1 MOIITHOCTH 3 1 bubmuoreka [JOK

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



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

Ne HanmenoBanue pa3zienoB U TeM MPOrpamMMBl KomnuectBo yacos DnexTpoHHbIE (TU(POBHIE)
n/m Bcero|| KontponbHbie [IpakTuyeckue 0bpazoBaTeNbHbIE PECYPCEI
paboThI paloThI
5.2 |[IpocThie MEXaHU3MBbI 5 1 bubnuoreka [JOK
https://m.edsoo.ru/7f416194
5.3 |Mexanuveckas SHEprus 4 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 10 pasjieny H 12 H ‘
‘Pe3epBHoe BpeMs H 3 H H ‘
(OBILEE KOJIMYECTBO YACOB IO [IPOTPAMME | 68 | 3 12 [ |
8 KJIACC

Ne HaumeHnoBanue pa3aenoB U TeM IPOTrpaMMBbl KommuectBo vacos DnexkTpoHHbIe (IU(POBBIE) 0Opa3oBaTEIbHBIC

n/n Bcero| KontponbHble [IpakTyeckue peCypCrI

paboThI paboThI
‘Pa:*.)]e.n 1. TeruioBbIe SIBJICHUS ‘
‘1.1 HCTpoeHHe Y CBOWCTBA BEIECTBA H 7 H H HBI/I6J'II/IOTeKa LHOK https://m.edsoo.ru/7f418lce\
‘1.2 HTGHJ‘IOBHG TIPOIIECCHI H 21 H 1 H 5 HBI/I6J'II/IOTeKa HOK https://m.edsoo.ru/7f418lce\
‘I/IToro 0 pa3feny H 28 H ‘
‘Pa3)1e.11 2. DyleKTpUYecKHEe U MATHUTHbBIE SIBJICHUS ‘
2.1 |Dnekrpudeckue 3apsibl. 3apsHKCHHbBIC TENIA U UX 7 1 butmuoreka [{OK https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE

‘2.2 HHOCTO;IHHHﬁ ANEKTPHUYECKHI TOK H 20 H 1 H 7 HEI/I6JII/IOTeKa LOK https:// m.edsoo.ru/7f41810e\
‘2.3 HMal"HI/ITHBIe SIBIICHHS H 6 H 1 H 1.5 HBI/I6J‘II/IOTeKa [HOK https://m.edsoo.ru/7f418lce\



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Ne

HaunmenoBanue pa3nenoB ¥ TeM POrpaMMBI

KonunuectBo yacos

DnekTpoHHbIC (ITUPPOBEIC) 00pa30oBaTEILHEIC

n/m Bcero| KontponbHble [IpakTuyeckue PeECYpChI
paboThI paboThI
‘2.4 HSHeKTpOMarHHTHa;I VIHTYKIYST H 4 H H HBI/I6JII/IOT€K8. LIOK https:// m.edsoo.ru/7f418lce\
‘I/ITOFO 0 paszieny H 37 H ‘
‘PesepBﬂoe BpeMs H 3 H H H ‘
(OBLLIEE KOJIMYECTBO YACOB 110 [IPOTPAMME | 68 | 3 [ 14.5 [ |
9 KJIACC
Ne HaumenoBanue pa3nenoB v TeM OporpaMmMbl KonuuectBo uacos DnekTpoHHbIE (1UPPOBEIE) 00pa3oBaTENbHEIC
/T Beero|  KontponbHble [IpakTHUEeCKHE PECYpPCRI
paboThI paboThI
Pa3zpnen 1. Mexannuyeckue siBJIeHH S
1.1 |MexaHn4ecKkoe IBHIKCHHUE H CIIOCOOBI €ro 10 1 bubmuoreka [JOK
OIHCAHUS https://m.edsoo.ru/7f41a4a6
1.2 |B3aumopciicTBHE TN 20 1 3 bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 |3akoHbl coxpaHeHuUs 10 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 pasJieny H 40 H ‘
‘Pasnen 2. Mexann4yeckue Ko0J1e0AHUS U BOJIHBI ‘
2.1 |[MexaHnnueckue KojieOaHHus 7 3 bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 |[MexaHuuYecKue BOJHBI. 3BYK 8 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazueny H 15 H



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Ne
/11

HaumeHoBaHue pa3zienoB ¥ TeM IPOrpaMMBbl

KomnmuectBo yacoB

DnekTpoHHbIe (IU(POBBIE) 00pa3oBaTEIbHBIC

Bceero|  KonTtponbHble I[IpaxTHueCcKHe PECYpChI
paboThI paboThI
‘Pa:men 3. DJIeKTPOMArHUTHOE 10J1e M 3J1eKTPOMAarHMTHbIE BOJTHbBI
3.1 | DneKTpoMarHuTHOE TOJIE U AIIEKTPOMArHUTHBIC 6 2 bubmuoreka [JOK
BOJTHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 paszerny H 6 H
‘Pasue.ﬂ 4. CBeroBbIe sIBJICHUS
4.1 |3akoHBI pacpOCTPaHEHHS CBETA 6 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 |JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 |Pa3znmosxeHue 6enoro cBera B CIIEKTP 3 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/IToro 0 pa3zeny H 15 H
‘Pamen 5. KBaHTOBbDIC SIBJICHHSA
5.1 |[McnyckaHue U NOIJIOIIEHNE CBETa ATOMOM 4 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.2 ||Crpoenue aTOMHOTO siipa 6 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 ||lnepHble peakuu 7 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazjaeny H 17 H
‘Pasuen 6. IloBTOpPUTEJIHLHO-0000 A0 LI MOYJIb
6.1 |[[loBTopeHue u 00oOIIeHHE COMIEPIKAHUS Kypca 9 2 bubmoreka [JOK
¢busuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 paszaerny H 9 H
(OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 102 | 3 [ 27 [



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

ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne Tema ypoka ‘ KonuuecTBo yacoB ‘ Hara DJeKTpOHHBIE IIU(PPOBLIE
n/m Beero|| Korrponsasie | Ipaktiueckue || 13Y9eHHS o0Opa3zoBarenbHbIE PECYPChI
paboThI paboThI
‘1 HdDmHKa — HayKa O Ipupoje. SIBieHus npupobl H 1 H H H H
2 | omsnucoxe acnma 1| H H H
‘3 Hdbmnqecm/le BEJIMYUHBI U KX U3MEPEHUE H 1 H H H H
4 ||VYpok-uccinenoBanue "M3MepeHue Temmneparypsl npu 1 1
MTOMOIIY JKUJJKOCTHOTO TEPMOMETpA M TaTINKa
TeMIepaTypsl"
5 |[Meroas! HayduHOTO MOo3HaHUA. Onucanne PU3MIECKUX 1 bubnuoreka [IOK
SIBJICHUM C IOMOIIBE MOJEJIEN https://m.edsoo.ru/ff09f72a
6 |[Ypok-uccrnenoBanue "[IpoBepka runoressl: JaabHOCTh 1 1
noJéra mapuKa, MyneHHOTO TOPH30HTAIEHO, TEM OOJIbIIIE,
yeM Oosblie BhICOTa Iycka"
7 ||Ctpoenue BemecTBa. ONbITHI, J0KA3bIBAIOLIUE JUCKPETHOE 1 bubmorexa [JOK
CTPOEHHE BEIlleCTBa https://m.edsoo.ru/ff09fe0a
‘8 HI[BI/DKeHI/Ie YaCTHI] BEIECTBA H 1 H H H HEI/I6J‘II/IOTeKa HOK



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

Ne Tema ypoka KonungectBo yacos ‘ Jara DJEeKTpOHHBIE IIU(PPOBEIE
/11 Beero|| Konrponssie | Ipaxtiueckue || A3YICHHS oOpa3oBarenbHbIE PECYPCHI
paboThI paboThI
| | [ Ihttps:/m.edsoo.ru/ff0a013e
9 ||Ypoxk-uccienoBanve « OMBITH IO HAOIOJICHHUIO TEIITIOBOTO 1 1
pacIIupeHus ra30B»
‘10 ‘ArperaTHHe COCTOSIHUA BELIECTBA ‘ H ‘
11 ||OcobeHHOCTH arperaTHBIX COCTOSTHUN BOJIbI. O000IIeHNE TT0 bubnuoreka [JOK
pazzeny «llepBoHadanbHbIe CBEEHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEIIECTBA»
12 |[Mexanndeckoe JABMKCHHE. PaBHOMEpPHOE M HEpaBHOMEPHOE 1 bubmuoreka [{OK
JIBUKCHHE https://m.edsoo.ru/ff0a05c6
13 ||Ckopoctb. EquHAIBI cCKOpOCTH 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0a079c
14 |Pacuer nmyTy U BpEMEHU JBUKEHUS 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a0ae4
15 |Muepuus. Macca — Mepa HHEPTHOCTH Tel 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a0c10
16 ||[IimorHOCTB BemecTBa. Pacuer maccel 1 00beMa Tela o ero 1 bu6mmoreka [JOK
TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 |JlabopatopHas pabora «OmnpeseneHre MmI0OTHOCTH TBEPAOTO 1 1
Tena»
18 |[Pemenue 3agau no teme "IlnoTHOCTH BemecTna" 1 Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c
19 ||Cuna kak xapakTepucTuka B3aumojaectus ten. Cuma 1
yrpyroctu. 3akoH ['yka
20 |JlaGopaTopHas pabora «3yueHne 3aBUCIMOCTH 1 1
pacTskeHus (nedopManuu) NpyKUHbBI OT NPUIIOKEHHON
CHIIBD)
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Ne Tema ypoka ‘ KonungectBo yacos ‘ Jara DJEeKTpOHHBIE IIU(PPOBEIE
/11 Beero|| Konrponssie | Ipaxtiueckue || A3YICHHS oOpa3oBarenbHbIE PECYPCHI
paboThI paboThI
‘21 HHBneHHe tarotenusi. Cuia TIKeCTH H H H H H
22 ||CBs13p MEX/Ty CHIION TSKECTH M Maccoil Tena. Bec Tena. bubmuoreka [JOK
Pemenne 3amau o teme "Cuita Tsoxect"” https://m.edsoo.ru/ff0al778
23 ||Cuia TsDKECTH Ha Ipyrux rtanetax. Gusmueckue 1 bubnmuoreka [IOK
XapaKTePUCTUKU TUTaHET https://m.edsoo.ru/ff0a1502
24 ||M3mepenue cuil. JluHamomeTp 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0al8cc
25 |Bec Tema. HeBecomocThb 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778
26 ||CrmosxeHure ABYX CHII, HAITPABJICHHBIX 1O OJTHOW TIPSIMOH. 1 bubmuorexa [IOK
PaBHoeiicTBYOIIAs CHIT https://m.edsoo.ru/ff0ala70
‘27 HPemeHHe 3a1a4 o teme "PaBHojelicTByOMAas cui'” H H H H H
28 ||Cuna TpeHus u e€ BuIbl. TpeHHE B IPUPOJIC U TEXHUKE bubnuorexa [JOK
https://m.edsoo.ru/ff0alb9c
29 ||JIaGopatopHas pabora «3yueHue 3aBUCUMOCTH CHUJIIBI 1 1 bubnuoreka [IOK
TPEHUS CKOJIBKEHHUS OT CHJIBI JIaBJIEHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOIIIXCS] TOBEPXHOCTEI
‘30 HPCIHCHI/IG 3aJ1a4 Ha OTpeieiICHUE PaBHOACHCTBYIONICH CHITBI H H H H H
31 ||Pemenue 3amau mo TemaMm: «Bec Tenay, «['padudeckoe bubmuoreka [JOK
n3o0paxxeHue cuin», « Cuiiby, « PAaBHOICHCTBYIOMIAS CUID) https://m.edsoo.ru/ff0alde0
32 ||KonTponbHas paboTa mo Temam: « MexaHu4eckoe 1 1
IBUKEHHE», «Macca, IIOTHOCThY, « Bec Tenay,
«I'padmyeckoe nzodpaxxenue cum, « CUibD
33 ||daBnenue. CriocoObl yMEHBIICHUS U YBEIMUEHUS TaBICHUS 1 bu6moreka [JOK
https://m.edsoo.ru/ff0a20a6
‘34 HIIaBneHHe ra3a. 3aBUCUMOCTbD JIaBJICHHUS raza oT 00béMa, H 1 H H H HBI/I6J‘II/IOTeKa HOK
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Ne Tema ypoka KonungectBo yacos ‘ Jara DJEeKTpOHHBIE IIU(PPOBEIE
/11 Beero|| Konrponssie | Ipaxtiueckue || A3YICHHS oOpa3oBarenbHbIE PECYPCHI
paboThI paboThI
| |remmeparyper [ Ihttps://m.edsoo.ru/ff0a2376
35 ||[Tepemava naBieHUs TBEPABIMH TEIaMU, KUIKOCTIMHU U 1 bubnuorexa [JOK
razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 ||/laBiaeHuE B )KMJIKOCTH U ra3e, BHI3BAHHOE JICHCTBUEM CHJIBI 1 bubmuoreka [JOK
TKECTH https://m.edsoo.ru/ff0a2718
37 ||Pemenue 3amau 1mo TeMe «JlaBieHUE B JKMAKOCTH U rase. 1 bu6mmoreka [JOK
3akoHn [lackans» https://m.edsoo.ru/ff0a2826
38 ||CooOrmraroruecs: COCyIbI 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2970
39 |l'mapaBmudeckuit mpecc 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0a3136
‘40 ‘MaHOMeTpBI. ITopiHeBOH KUIKOCTHBIN HACOC H ‘

ApXI/IMeIIOBa cHhlia

41 | AtMocdepa 3emMiu 1 IPUYUHBI €€ CYIIECTBOBAHUS bubmuoreka [IOK
https://m.edsoo.ru/ff0a2b5a
42 |Bec Bozayxa. ATMOC(EpHOE AaBIeHHE 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a2b5a
43 |U3mepenue armocdepnoro aapneHus. OneiT Toppuuenin 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a2da8
44 ||3aBUCHUMOCTb aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HAJl 1 bubmuoreka [JOK
YPOBHEM MOpSI https://m.edsoo.ru/ff0a2fc4
45 || bapomerp-anepou. ATMochepHOe JaBlIeHUE HAa Pa3IudHbIX | 1 bubnuorexa [JOK
BBICOTaX https://m.edsoo.ru/ff0a2fc4
‘46 ‘PCH_ICHI/IC 3ama4 o Teme " ATMocgepHoe napneHue" 1 H ‘
47 | [deiicTBHE XKUIKOCTU U ra3a HA MOTPYKEHHOE B HUX TEJNO. 1 bubmuoreka [IOK

https://m.edsoo.ru/ff0a3276
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Ne Tema ypoka KonnuectBo yacos ‘ Hara DneKTpOHHBIC IU(POBBIE

n/m Beero|| Konrponssie | Ipaxtiueckue || A3YICHHS o0Opa3oBarenbHbIE PECYPChI

paboThI paboThI

48 |JlabopatopHas pabota «OrmnpeneneHre BHITaIKUBAIOIICH 1 1 bubmotexa [JOK
CHJIBI, JIEHCTBYIOIIEH Ha TEJO, MOIPYKEHHOE B )KHIKOCThY https://m.edsoo.ru/ff0a33fc

49 |JlaGopatopHas padota o teme «lccrnenoBanue 1 1 bubnuoreka [IOK
3aBUCHMOCTH Beca Tejia B BOJIe OT 00bEéMa MOrpyKEHHOW B https://m.edsoo.ru/ff0a3514
JKUAKOCTh YacTU TEJa

50 |[TnaBanue Ten 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0a3a96

51 |JIaGopatopnas pabora "KoHcTpyupoBaHue apeomMeTpa Win 1 1
KOHCTPYHPOBAHHE JIOJKH H OTIpe/ieieHue e
rpy30n0,1EMHOCTH"

52 ||Pemenue 3amau nmo remam: «IInaBanue cymos. 1 bubmoreka [JOK
BoznyxonnaBanue», «JlaBneHue TBEpABIX TEM, )KUIKOCTEH U https://m.edsoo.ru/ff0a3654
ra3oB»

53 |[KontponbHas pabota o Teme «/laBiaeHue TBEpbIX Te, 1 1
JKUIKOCTEH U Ta30B»

54 |Mexanuueckas padboTta 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0a3f82

55 |MormHocTh. EquHMIBI MOIITHOCTH 1 bubmuoreka [JOK

https://m.edsoo.ru/ff0a3f82

56 ||[Ypok-uccnenoBanue "PacyéT MOIIHOCTH, pa3BUBAEMOIl MpH 1 1
noabEMeE Mo jectHuue"

‘57 ‘HpOCTbIe MexaHu3Mbl. Peruar. PaBHOBecHe cuil Ha peryare H H ‘ H

58 ||Peruaru B TexHuke, ObITY M nmpupoe. JlaboparopHas padoTa 0.5 bubmuoreka [{OK
«HMccnenoBanue yCinoBrii paBHOBECHS PhlUara https://m.edsoo.ru/ff0a478e

59 ||Pemenue 3amaq mo TeMe « Y CIOBUS PABHOBECHS phIYara 1 bubmuorexa [IOK

https://m.edsoo.ru/ff0a48a6
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Ne Tema ypoka KonungectBo yacos ‘ Jara DJEeKTpOHHBIE IIU(PPOBEIE
/11 Beero|| Konrponssie | Ipaxtiueckue || A3YICHHS oOpa3oBarenbHbIE PECYPCHI
paboThI paboThI
60 |Koaddumnment mone3Horo AeMcTBUS MEXaHU3MA. 1 0.5
Jlabopatopnas padora «3mepenue KI1J] HakionHO#
TUIOCKOCTH
61 |Pemenwue 3amau mo teme "Pabdota, momuocts, KITJT" 1 bu6moreka [JOK
https://m.edsoo.ru/ff0a4c48
62 |[Mexanndeckas sHeprusi. Kunetndeckas u MOTEeHIMAIbHAS 1 bubnuoreka [JOK
SHEPTHUs https://m.edsoo.ru/ff0a4252
63 ||3aKoH coOXpaHEeHHS MEXaHHUYECKOH YHEePTUU 1 bubmoteka [JOK
https://m.edsoo.ru/ff0a4360
64 | Ypok-3KcrepuMeHT o TeMe "DKCIepruMeHTaIbHOe 1 1
ONPENEIICHUE U3MEHEHUSI KUHETUYECKOW U TOTEHIUAJIbHOM
SHEPIHH MPU CKATHIBAHUU Tella TI0 HAaKJIOHHOMW TIOCKOCTH"
65 |[KoHTponbHas pabota o reme «PaboTa 1 MOLTHOCTb. 1 1
DHeprus»
66 |[Pe3epBHbIil ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubmuoreka [{OK
"MexaHu4eckoe JaBuxKeHue" https://m.edsoo.ru/ffO0adee6
67 |[Pe3epBHBIN ypok. PaboTa ¢ TekcTamu o Teme "/laBnenne 1 bubmuoreka [JOK
TBEPBIX TEJI, KHUJIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 |PesepBHbiii ypok. Pabora ¢ Tekcramu o teme "Pabora. 1
MomHocTh. DHeprus"
(OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 3 [ 12 [
8 KJIACC
‘ No Tema ypoka H KonmuectBo vacos H Jara H DIIeKTPOHHBIC IU(PPOBHIE
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paBHOBeECHE

n/m Bcero| Konutponbheie | [Ipaktuueckue || uzyueHus oOpazoBarenbHbIE PECYPCHI
paboThI paboThI
1 ||OcHOBHBIC MOJOKEHHS MOJICKYISIPHO-KHHETHYECKOM Teopuu u|| 1 bubmmoreka [JOK
WX OTIBITHBIC TIOJITBEPIKICHUS https://m.edsoo.ru/ff0a5256
‘2 ‘Macca U pa3Mep aTOMOB U MOJIEKYII H
3 |[Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSTHUMN bubmmoreka [JOK
BEIIIECTBA https://m.edsoo.ru/ff0a540e
4 ||OObsicHEHNE CBOWCTB TBEPIOTO, KUJIKOTO U Ia3000pa3HOro 1
COCTOSIHHI BEIIIECTBA HA OCHOBE IMOJIOKEHUN MOJIEKYIISPHO-
KUHETUYECKOU TEOpUHU
5 |[Kpucrammueckue u amopdHblie Tena 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0a5800
6 |CmaumBaHue u KamWUIIPHOCTE. [T0BepXHOCTHOE HATSIKEHUE 1 bubmuotexa [JOK
https://m.edsoo.ru/ff0a5530
7 ||TeroBoe pacHIMpeHUe U CxKATHE 1 bubnmoreka [{OK
https://m.edsoo.ru/ff0a5a26
8 |[Temmeparypa. CBsi3b TEMIIEpPATyphl CO CKOPOCTHIO TETLIIOBOTO 1
JIBYKCHUST YaCTHUIT
9 ||Bayrpennss sneprusi. CriocoObl U3BMEHEHHS BHYTPEHHEH 1 bubmunoreka [JOK
JHEPTHH https://m.edsoo.ru/ff0a5c60
10 ||Buas! Termonepenadn 1 bubmoreka [JOK
https://m.edsoo.ru/ff0a6412
11 ||Ypok-koHdpepenmus "[IpakTnaeckoe UCIOIB30BaHUE 1 1 bubaunoreka IJOK
TEIUIOBBIX CBOMCTB BEIIECTB M MATEPHAIIOB B LIEJISX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "
12 |[Koau4ecTBO TEIUIOTHI. Y IeIbHas TEIJIOEMKOCTh 1 bubmoreka [JOK
https://m.edsoo.ru/ff0a6976
13 |[YpaBHenue TerioBoro 6ananca. TenmooOMeH U TEIIoBOe 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0a7088
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Ne Tema ypoka KommuectBo yacos ‘ Hara DJEeKTpOHHBIE IIU(PPOBHIE
n/m Beero| Kontponshste || [paxTuueckue | H3YIeHUA o0OpazoBarebHbIE PECYPCHI
paboThI paboThI
14 ||JIaGoparopHas pabota "MccnenoBanue siienus Termwioodmena || 1 1 bubnuoreka [JOK
[IPH CMEIIMBAHUN XOJIOJHOU U TOpsdeii BOIbI" https://m.edsoo.ru/ff0a6a98
15 |[Pacuer xonmuyecTBa TEMIOTHI, HEOOXOAMMOTO ISl HATPEBAHUS 1
TeNa ¥ BBIACISIEMOTO MM TTPH OXJIAXKICHHH
16 |JIaboparopnas pabota "OmnpeneneHue yaenbHOM 1 1 bubmmoreka [{OK
TETIOEMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6bb0
17 |Oneprus TorumBa. YenpHas TEIIOTa CTOPaHUS 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0a7b5a
18 ||[InaBneHue u OTBepAECBaHUE KPUCTAUIMYECKUX Ted. YaenbHas || 1 bubnuoreka [JOK
TEIUIOTA IUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 |JIaGopartopHas pabota "Onpenenenue yaeIbHON TEIOTHI 1 1 bubmuotexa [JOK
IUTaBJICHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 ||[TapooGpazoBanue u kKoHaeHcamus. Mcrnapenue 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0a740c
21 |Kumenwue. Y nenbHas TEIioTa MapooOpa3oBaHUs U 1 bubmuotexa [JOK
KOHJICHCAITUU. 3aBUCUMOCTh TEMIIEPATypPhl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpPHOTO JTaBICHUS
22 |[Bnaxxnoctb Bo3ayxa. JlabopaTtopHas pabota "OrmnpeneneHue 1 1 bu6muotexa [JOK
OTHOCHTEITFHOM BIIQKHOCTH BO31yxa" https://m.edsoo.ru/ff0a7628
‘23 ‘PGI_HGHI/IG 3aJ1a4 Ha OINpeJIeiICHUE BIAXKHOCTH BO3TyXa H H H H
24 |[[TpuHnuIel paboThl TEIJIOBBIX aBHTaTeei. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPaHHS
25 |[KII/[ reroBoro aBurareis. TerioBble ABUraTeIM U 3allyuTa 1 bubmmoreka [JOK
OKpYy>Karomieil cpebl https://m.edsoo.ru/ff0a7c7c
26 |3aKOH COXpaHEHHUS U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX 1
nporeccax
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Ne Tema ypoka KommuectBo yacos ‘ Hara DJEeKTpOHHBIE IIU(PPOBHIE
n/m Beero| Kontponshste || [paxTuueckue | H3YIeHUA o0OpazoBarebHbIE PECYPCHI
paboThI paboThI
27 |[loaroroBka K KOHTpOJbHOM pabote no Teme "TerioBsie 1 bubnuoreka [JOK
sBiIcHHS. VI3MeHeHHe arperaTHbIX COCTOSIHHI BelecTBa" https://m.edsoo.ru/ff0a83f2
28 |[KontponbsHas padota mmo teme "TernnoBbie IBICHHUS. 1 1 bubmmnorexa LIOK
V3MeHeHue arperatHbIX COCTOSIHUH BerecTa" https://m.edsoo.ru/ff0a86ae
‘29 HBHeKTpmauHﬂ Ten. JIBa poa DJIEKTPUYECKHX 3apsi/IoB H 1 H H H H
30 |[Ypok-uccnenoBanue "DieKTpu3alus TeJa UHIYKIUEH U Tpu 1
COTPUKOCHOBEHHUH"
31 |B3aumopeiicTBue 3apspKeHHBIX Tel. 3akoH Kymona 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0a87e4
32 |[DnekTpuyeckoe mose. HampsskeHHOCTD 3JICKTPHYECKOro mojs. || 1 bubmmoreka [JOK
[TpUHIHKIT CYTIEPIO3UITIH IICKTPUUECKHX TTOJICH https://m.edsoo.ru/ff0a8a0a
33 |Hocurenu >neKTpUYecKHUX 3apsaa0B. DIEMEHTAPHBIA 3apsii. 1
Crpoenue atoma
34 |[IpoBOAHUKHU U AUAIIEKTPUKHU. 3aKOH COXpaHEHHUS 1 bubmuoreka [JOK
AJIEKTPUUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 ||Pemenue 3amay Ha MPUMEHEHHE CBOMCTB DJICKTPHUECKHX 1 bu6muotexa [JOK
3apsiioB https://m.edsoo.ru/ff0a90cc
36 |[D7eKTpHYECKUH TOK, YCIIOBHSI €TO CYIIIECTBOBAHUS. 1 bubmmoteka [JOK
VICTOYHMKH AJIEKTPUIECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 ||[leficTBHSI SIIEKTPUYECKOTO TOKA 1 bubaunoreka IJOK
https://m.edsoo.ru/ff0a96b2
38 | Ypoxk-uccienosanue "JlelicTBIE IEKTPHUUECKOTO MOJIS HA 1 1
MIPOBOJAHUKH U TUAJIEKTPUKH"
39 ||DnekTpuueckuii TOK B METalIax, JKUAKOCTIX U Ta3ax 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a9838
‘40 HBneKTqueCKaﬂ 1eMb U €€ COCTaBHBIC YaCTH H 1 H H H H
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Ne Tema ypoka KomnnuectBo yacos ‘ Jlara DneKTpOHHBIC U(POBBIE
n/n Beero| Kontponshste || [paxTuueckue | H3YIeHUA oOpa3oBarenbHbIE PECYPChI
paboThI paboThI
41 ||Cuna toka. Jlabopatopnas pabora "M3mepenue u 1 0.5 bubnuoreka [JOK
peryaupoBaHue CHIbI TOKa" https://m.edsoo.ru/ff0a8bd6
42 ||Qnextpuueckoe HanpspkeHue. Bonstmetp. JlabopaTopHas 1 0.5 bubmmnorexa LIOK
pabota "M3MepeHne u peryaupoBaHue HApsHKeHUs " https://m.edsoo.ru/ff0a9el4
43 ||CompoTHuBICHUE TPOBOAHUKA. Y IEIHHOE CONTPOTHUBIICHHE 1 bubmmoreka [{OK
BEIIIECTBa https://m.edsoo.ru/ff0aa738
44 |JlabopatopHas paboTa "3aBHCUMOCTH IJIEKTPUUECKOTO 1 1 bubnmoreka [JOK
COIIPOTUBIICHHSI MPOBOJHUKA OT €r0 JUIMHBI, IJIOMAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeYeHusl U MaTepuaia'
45 |3aBUCHMOCTB CHJIBI TOKA OT HampsbkeHus. 3akoH Oma s 1 bubmuoreka [JOK
y4acTKa IenH https://m.edsoo.ru/ff0aad4a
46 |JIaboparopnas pabora "HccnenoBanue 3aBUCUMOCTH CHITBI 1 1 bubnuotexa LIOK
TOKa, UAYILEro 4Yepe3 pe3ucTop, OT COMPOTUBIICHUS PE3UCTOPa https://m.edsoo.ru/ff0aa04e
Y HanpsbKeHus Ha pe3uctope”
47 |([locnenoBarenbHOE M MApAJUICIIBHOE COCAMHEHUS 1
MTPOBOIHUKOB
48 |JTaboparopras padora "[IpoBepka mpaBuiIa CIOKCHHS 1 1 bubmmoreka [JOK
HAIpPsDKEHUH TIPH MTOCIIEA0BATEIbHOM COSTUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
49 |JIaboparopnas pabota "[IpoBepka npaBuiia i CUJIBI TOKA 1 1 bu6muotexa [JOK
MIPY NAPAIICTILHOM COCAMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 ||Pemenue 3amay Ha mpuMeHeHHEe 3akoHa OMa 11 pa3InuyHOTO 1 bubmuoreka [JOK
COGIIMHEHUS POBOHUKOB https://m.edsoo.ru/ff0aaf8a
51 |PaboTa u MOLIHOCTB IEKTPUUECKOTO TOKA. 3aKOH Koy - 1 bubmmoreka LIOK
Jlenma https://m.edsoo.ru/ff0ab124
‘52 HHaGopaTopHa;I pabota "Omnpenenenne pabOTH M MOITHOCTH H 1 H H 1 H HBI/I6JII/IOTeKa HOK
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Ne Tema ypoka ‘ KommuectBo yacos ‘ Hara DJEeKTpOHHBIE IIU(PPOBHIE

n/m Beero| Kontponshste || [paxTuueckue | H3YIeHUA o0OpazoBarebHbIE PECYPCHI

paboThI paboThI

‘ HaneKTqueCKOFO Toka" H H H H Hhttps:// m.edsoo.ru/ff0ab3e0

53 |[DnekTpuyecKue MenH U MOTPEOUTENH dICKTPUISCKOM sHepruu || 1 bubnmnoreka [JOK
B ObITy. KOpoTKOE 3aMbIKaHKe https://m.edsoo.ru/ff0ab660

54 |IToaroToBka K KOHTPOJBHOU padote mo Teme "Diekrpudeckue || 1 bubnuorexa [JOK
3apsizibl. 3apsKEHHBIE Tela M X B3aUMOJICHCTBHS. https://m.edsoo.ru/ff0abd2c
ITocTOSIHHBIN 371EKTPUYECKUI TOK"

55 ||KonTtponbHas padoTa mo teme "IIeKTPUIECKre 3apsiibl. 1 1 bubnmoreka [JOK
3apshKeHHbBIE Tella U UX B3auMoaeicTBus. [1ocTosHHBIIM https://m.edsoo.ru/ffOabea8
AIEKTPUIECKUN TOK"

‘56 HHOCTOHHHHG MAarHuThI, UX B3aUMOJICHCTBHE H H H H H

57 |[Ypok-uccnenoBanue "M3ydeHue mnoyuei mocTOSHHBIX 1 bubmuoreka [JOK
MarauToB" https://m.edsoo.ru/ff0ac3d0

58 |[MarauTHOE 1o)Ie. MarauTHOE 1oJie 3eMIIH U €ro 3HaUYCHHE 1 bubmoreka [JOK
IS J)KU3HU Ha 3emIie https://m.edsoo.ru/ff0acOba

59 ||OnbeIT Dpcrena. MarHUTHOE TIOJIE SICKTPHUECKOTO TOKA 1 bubmmoreka [{OK
MarHuTtHoe 1oJie KaTyIIKH ¢ TOKOM https://m.edsoo.ru/ffO0ac1d2

60 |[IpumeHeHHE HIIEKTPOMArHUTOB B TexHUKe. JIabopaTtopHast 1 0.5 bubmuorexa [IOK
pabota "M3yueHue AeiiCTBUS MArHUTHOTO MOJIsl HA MPOBOTHUK https://m.edsoo.ru/ff0ac74a
¢ TokoM"

61 |DnexkTpomBurarenb MOCTOSHHOTO TOKa. Mcmons3oBanue 1 bubmumoreka [{OK
ANEKTPOJBUTaTeNeil B TEXHUUECKUX YCTPOWCTBAX U Ha https://m.edsoo.ru/ff0ac86¢c
tpancnopre. JlabopartopHas pabota "KoHcTpynpoBaHnue u
M3y4deHue padoThl NEKTPOABUTATENS "

62 |Ombiter @apazges. 3aKOH JIEKTPOMArHUTHOW WHITYKITHH. 1
[IpaBuno Jlena

‘63 HSneKTporeHepaTop. CriocoObI MOTydeHus AEKTPUICCKON H 1 H H H H
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Ne Tema ypoka KommuectBo yacos ‘ Hara DJEeKTpOHHBIE IIU(PPOBHIE
n/n Beero| Kontponshste || [paxTuueckue | H3YIeHUA oOpa3oBarenbHbIE PECYPChI
paboThI paboThI
SHEPTuu. DNEKTPOCTAHIUHN Ha BO30OHOBISIEMBIX HCTOUHUKAX
SHEpPIruu
64 |[loaroToBka K KOHTpOJIBLHOU paboTe mo Teme "DnekTpudeckue | 1
Y MarHWTHBIE SIBJICHUS"
65 ||KonTponbHas padoTa mo teme "IJIEKTPUIECKUe U MarHUTHBIC 1 bubmmoreka [JOK
sIBIICHHS " https://m.edsoo.ru/ff0acb14
66 |Pe3eprHblil ypok. PaboTa ¢ Tekctamu o teme "TermmoBsie 1 bubmmorexa [IOK
sBIIeHUS" https://m.edsoo.ru/ffOacc5e
67 |PesepBHblil ypok. Pabota ¢ Tekctamu o teme "IlocTossHHBIN 1 bubnuoreka [JOK
AIIEKTPHYCCKHI TOK" https://m.edsoo.ru/ffO0acdc6
68 |[Pe3epBHblii ypok. PaboTa ¢ Tekctamu no Teme "MarHutHsie 1
SIBJICHHS "
(OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 2 [ 14.5 [
9 KJIACC
Ne Tema ypoxka ‘ KonungectBo wacos ‘ Hara OneKTpoHHbIe HU(POBHIE
n/n Beero| Kontponsrsre || Ipaktideckue || A3ydeHus o0pazoBaTebHbIE PECyPChI
paboThI paboThI
‘1 HMexaHqu(:Icoe JIBIKEHUE. MarepruanbHas TOUKa H H H H H
2 ||Cucrema orcueta. OTHOCHTEIBHOCTh MEXaHUYECKOTO bubmoreka [JOK
JIBUKCHHUSI https://m.edsoo.ru/ff0ad474
3 ||[PaBHOMEpHOE PSIMOJIMHEHHOE IBHYKECHHUE 1 bubmmoreka [{OK
https://m.edsoo.ru/ff0ad19a
4  ||HepaBHOMepHOE npsiMOMHEITHOE NBUKeHUE. CpenHss U 1

MIHOBCHHAas CKOPOCTb
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Ne Tema ypoxka KonungectBo wacos ‘ Hara DJNEeKTPOHHBIEC IU(PPOBHIE
n/m Beero| Kontponsusie || Ilpaktiueckue || A3YdeHHA o0OpazoBarebHbIE PECYPCHI
paboThI paloThI
5 |[IpsimonuHeiiHOe paBHOYCKOpPEHHOE ABIXKEHHE. Y cKkopenue || 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0ad8d4
6 ||CxkopocTh IPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO NBMKEHUS. | 1
['padux ckopoct
7  |JlaGoparopnas pabota "OmnpeneneHue yckopeHus tena mpu || 1 1 bubmnoreka [JOK
PaBHOYCKOPEHHOM JIB)KEHHH T10 HAKJIOHHOH IIOCKOCTH" https://m.edsoo.ru/ff0adb18
‘8 HCBO6OI[HO€ naznenue ten. OnwiTel anunes H ‘ ‘
9 ||PaBHOMEpHOE IBMKEHHE IO OKpPYKHOCTH. [lepron n bubamoreka [JOK
yacToTa oOpamienus. JInHelHas U yriioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
’10 HHGHTpOCTpeMI/ITeJ'IBHOC YCKOpEHHE H ‘ ‘
11 |IIepssiii 3axoH HptoToHa. BexTop cuibl bubmuotexa [JOK
https://m.edsoo.ru/ff0ae612
12 |Bropoii 3akoH Hetorona. PaBHoAeHCTBYIOIIAs cHla 1 bubmuotexa [JOK
https://m.edsoo.ru/ff0ae72a
13 |Tperwuii 3akon Hptorona. Cyneprno3uius cui 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0ae982
14 |[PemenHue 3a1a4 Ha MpUMEHEHHE 3aKOHOB HproToHA 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0aeb6c
15 ||Cuna ynpyroctu. 3akoH ['yka 1 bubmnoreka [{OK
https://m.edsoo.ru/ff0aeca2
‘16 HPemeHHe 3a1a4 o teMe « CHjia ynpyrocTm» H ‘ ‘
17 ||JTaboparopnas padota «OnpenencHue KeCTKOCTH 1 bubanoreka [JOK
TPYKHHBD https://m.edsoo.ru/ff0aee28
18 |Cwia Tpenus 1 bubmmoreka [{OK
https://m.edsoo.ru/ff0af738
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Ne Tema ypoxka KonungectBo wacos ‘ Hara DJNEeKTPOHHBIEC IU(PPOBHIE
n/m Beero| Kontponsusie || Ilpaktiueckue || A3YdeHHA o0OpazoBarebHbIE PECYPCHI
paboThI paloThI
19 |Pemenue 3anau nmo Teme «Cuiia TpeHUS 1 bu6moreka [JOK
https://m.edsoo.ru/ff0afa26
20 |JIaboparopHas pabota "Omnpenenenue kodppunreHTa 1 1 bubmnoreka LIOK
TPEHHSI CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
21 ||Pemenue 3anau no teme "3akons! HeroToHa. Cuna 1 bubmnoreka [IOK
ynpyroctu. Cuia tperus"” https://m.edsoo.ru/ff0afb8e
22 ||Cuna TsKeCTH M 3aKOH BCEeMHUPHOTO TATOTeHHs. YCckopenue| 1 bubnuoteka [JOK
CBOOOJIHOTO NaJACHUSA https://m.edsoo.ru/ff0af044
23  ||[Ypok-koHbpepeHnius "/[BukeHne TEI BOKPYT 1 1
rpaBUTaMOHHOTO IIeHTpa (ComHeYHas CUCTEMa).
lanakTukn"
24 ||Pemenue 3amau no teme "Cuila TSXKECTH U 3aKOH 1 bubanoreka LIOK
BCEMUPHOI'O TATOTEeHUA" https://m.edsoo.ru/ff0af5f8
25 |[[lepBas kocmmueckasi CKOpOCTb. HeBecoMocTh 1 1 bubnuoteka [JOK
HEPErpy3Ku https://m.edsoo.ru/ff0af33c
26 ||PaBHOBecue mMaTepuanbHOI TOUKU. AGCOTIOTHO TBEPIOE 1 bub6nuoreka [JOK
Teno. PaBHOBecHe TBEPOTO Tesa ¢ 3aKPEIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaLICHUS
‘27 HMOMCHT cuisl. LleHTp TsbkecTH H H H H H
28 ||Pemrenue 3ama4 no teme "MomeHT cuitbl. LleHTp Tsokectn" but6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4
29 |[loxroToBka K KOHTPOJIBLHOW pabOTE 1O TEME 1 bubmuotexa [JOK
"MexaHnueckoe nBUKeHue. Bzanmopaelicreue ten" https://m.edsoo.ru/ff0b0408
30 |[KontpomnpHas padora mo teMe "MexaHuuecKoe IBUKEHHE. 1 1 bubnmroreka [JOK
BsaumoneiictBue Ten" https://m.edsoo.ru/ffOb06ec
‘31 HI/IMHYJIBC Tena. Miynbe cuiibl. 3aKOH COXpaHEHUS H 1 H H H HBI/I6J'II/IOTCI(8. HOK



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Ne Tema ypoxka KonungectBo wacos ‘ Hara DJNEeKTPOHHBIEC IU(PPOBHIE
n/m Beero| Kontponsusie || Ilpaktiueckue || A3YdeHHA o0OpazoBarebHbIE PECYPCHI
paboThI paloThI
‘ HHMnynLca. VYnpyroe u Heynpyroe B3aumMoieiicTBue H H Hhttps:// m.edsoo.ru/ff0b07fa
32 ||Pemenue 3amau o teme "3aKOH COXpaHEHHS UMITYJIbca'" 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0b096¢
33  ||[Ypok-koHbpepenus "PeakTHBHOE ABIKEHUE B IPUPOJIE U 1 1
TEXHUKE"
34 |Mexanuueckas paboTa U MOLIHOCTb 1 bu6nuoreka [JOK
https://m.edsoo.ru/ff0b0a84
35 ||PaboTa cHIIBI TSHKECTH, CHIIBI YIIPYTOCTH M CHJIBI TPEHUS 1 bubamoreka [JOK
https://m.edsoo.ru/ff0b0db8
36 ||JIaboparopHas pabota «OnpenencHue pabOThI CHITBI 1 1
TPEHHUS NIPU PaBHOMEPHOM JIBYKEHUH Teja 110
TOPU30HTAJILHOM MTOBEPXHOCTHY
‘37 ‘CBSISB sHepruy u paboTel. IloTeHnmanbsHas sHeprus H H H
38 |Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPrUn bub6nuoreka [JOK
https://m.edsoo.ru/ff0b0c32
‘39 ‘BaKOH COXpAaHEHUS PHEPTUU B MEXaHUKE H H H
40 |JIaboparopnas pabota «V3yueHne 3aKkoHa COXpaHEHUS 1 bubmuotexa [JOK
SHEPTHI» https://m.edsoo.ru/ffOb12fe
41 |KomebarenbHOE ABMKEHUE U €TI0 XapaKTEPUCTUKU 1 bubmnoreka [{OK
https://m.edsoo.ru/ff0b1858
42 |3aryxatomue KoneOaHus. BeiHyX1eHHBIE KOJIeOaHus. 1 bubnuoteka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
‘43 ‘MaTeMaTquCKHﬁ U IIPYXKUHHBIN MasTHUKHU H H H
44  |Ypok-uccienoBanue «3aBUCUMOCTh TIepHo/ia KojaebaHuii oT 1 bubmmoreka [{OK
KECTKOCTH MPYXHHBI U MacChl TPy3a» https://m.edsoo.ru/ff0b197a
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Ne Tema ypoxka ‘ KonungectBo wacos Hara DJNEeKTPOHHBIEC IU(PPOBHIE
n/m Beero| Kontponsusie || Ilpaktiueckue || A3YdeHHA o0OpazoBarebHbIE PECYPCHI
paboThI paloThI
‘45 ‘HpeBpameHHe SHEPIuu NpU MEXaHUYECKUX KOJICOaHUAX H ‘
46 |JlaGoparopHas pabota «OmpeeneHue 4acTOThl U IepruoIa 1 bubnmoreka [{OK
KOJICOAHUH MPYKUHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
47 |Jlaboparopnas pabota «IIpoBepka He3aBucumoctu nepuonal| 1 1 bubnuorexa [JOK
KoyieOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl TPy3a» https://m.edsoo.ru/ff0b197a
48 |[Mexannueckue BoaHbl. CBOMCTBA MEXaHMUECKHX BOJIH. 1 bubnroreka [JOK
[TpomonbHBIE U TTOTIEPEYHBIC BOJTHEI https://m.edsoo.ru/ffOb21fe
49 | Ypok-koH(pepeHius "MexaHnueCKre BOJHBI B TBEPIOM 1 1
tese. CelicMu4eckue BOJIHbI"
’50 ‘3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa H ‘
51 |[Ypok-uccnenoanue "Habmto1eHne 3aBUCUMOCTH BBICOTHI 1
3ByKa OT 4acTOThI"
‘52 ‘FpOMKOCTB 3BYKa U BBICOTA TOHA. AKYCTUYECKUI pE30HAHC H ‘
53 ||Ypok-koHpepeHus "YIIbTpasByK U HH(PPaA3BYK B IPUPOJIE 1 bubanoreka [JOK
U TeXHUKe" https://m.edsoo.ru/ffOb23ca
54 |[ToaroToBKa K KOHTPOJLHOM paboTe 1Mo TeMe "3aKOHbI 1 bubmmoreka [{OK
coxpaHeHus. MexaHudeckue KoueOaHus 1 BOJIHbI" https://m.edsoo.ru/ff0b25f0
55 |[KonTtpompHas padorta mmo TeMe "3aKOHBI COXPaHCHHUSI. 1 1
Mexannueckue KojebaHus U BOJHbI"
56 | DneKTpoMarHUTHOE MoJje. DIEKTPOMArHUTHBIE BOJIHBI 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0b2abe
‘57 ‘CBOﬁCTBa 3JICKTPOMArHUTHBIX BOJIH H ‘
58 |[Ypok-koudepenmus "[llkana 31eKTpPOMarHUTHBIX BOJIH. 1 bubnoreka [JOK
Hcnonb30BaHue IICKTPOMATHUTHBIX BOJIH [Tl COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3H"
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Ne Tema ypoxka KonungectBo wacos Hara DJNEeKTPOHHBIEC IU(PPOBHIE
n/m Beero| Kontponsusie || Ilpaktiueckue || A3YdeHHA o0OpazoBarebHbIE PECYPCHI
paboThI paloThI
59 ||Ypok-uccnenosanue "M3yueHue cBOWCTB 1 1 bubnuoreka [JOK
9JIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOUIBHOTO https://m.edsoo.ru/ffOb2c6c
tenedona"
60 ||Pemrenue 3a1a4 Ha ONpEICIICHUE YaCTOTHI U JUTHHBI 1
AJIEKTPOMATHUTHOM BOJIHBI
61 |DnekTpomarauTHas mpupoaa ceera. CKOpOCTh CBeETa. 1 bubnmnoreka [{OK
BonHoBBIC cBOCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 |HUctounuku cBeta. [IpsimonuHeiiHoe pacipocTpaHeHue 1 bubnuoreka [JOK
cera. 3armenust Connna u JIyHb https://m.edsoo.ru/ff0b3658
63 |3akoH oTpakeHus cBeTa. 3epkana. Pemenue 3amau Ha 1 bubmuotexa [JOK
NPUMEHEHHE 3aKOHA OTPAKCHUS CBETA https://m.edsoo.ru/ff0b38c4
64 |[Ipenomienue cBeTa. 3aKOH MPEITOMIICHHSI CBETA 1 bubmuoreka [[OK
https://m.edsoo.ru/ffOb3aea
65 |[lomHOE BHYTpeHHEE OTpakeHHE cBeTa. Mcnonp3oBanue 1 bubnmoreka [{OK
IIOJIHOTO BHYTPEHHETO OTPAKCHHS B OITHYECKHUX https://m.edsoo.ru/ff0b3c5c
CBETOBOJAX
66 |JIaGoparopHas pabota "VcciiemoBanue 3aBUCIMOCTH yTJIa 1 1
MPETOMIICHUS CBETOBOTO JIy4a OT yIiia MaJIeHUs Ha TPaHUIIe
"Bo3ayx-crekio""
67 |[Ypok-koHdpepenmus "Mcnonb30BaHne MOITHOTO 1 1
BHYTPEHHETO OTPA)KEHUsI: CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
68 |JIun3bl. OnTHYecKas cuiia JIMH3bI 1 bubmmoreka [JOK
https://m.edsoo.ru/ffOb3f2c
69 |[TocTpoenne n300pakeHU B JIMH3aX 1 bubnoreka [JOK

https://m.edsoo.ru/ffOb444a
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Ne Tema ypoxka KonungectBo wacos ‘ Hara DJNEeKTPOHHBIEC IU(PPOBHIE
n/m Beero| Kontponsusie || Ilpaktiueckue || A3YdeHHA o0OpazoBarebHbIE PECYPCHI
paboThI paloThI
70 |JIaboparopHas paboTa "Omnpenenenue GOKYCHOTO 1 1 bubnuoreka [JOK
PacCTOSHUS ¥ ONTHYECKON CHJIBI COOMparonieii THH3bI" https://m.edsoo.ru/ff0b4206
71 ||Ypox-koHpepenus "OnTuyeckre JMH30BbIe TPUOOpPHI" 1 1 bubmnoreka LIOK
https://m.edsoo.ru/ffOcOa7e
72 |['ma3 kak onTuyeckasi CUCTeMa. 3peHUe 1 bubmnoreka [[OK
https://m.edsoo.ru/ff0b4684
73 ||[Ypok-koHdpepenmus "ledexTsr 3penus. Kak coxpaHuTh 1 1
3penue”
74  ||Paznoxenue 6enoro cera B criekTp. OnbiTel HploTOHA. 1 bubnuoreka [JOK
CrnoxeHue CrieKTpalibHBIX IIBETOB. Jlucnepcus cBera https://m.edsoo.ru/ff0cOf4c
75 |JIaboparopHas paboTa "ONBITHI IO PA3I0KEHUIO OEIOT0 1 1 bubmuotexa [JOK
CBETa B CIIEKTP M BOCIPHUATHIO [IBETA MPEIMETOB MIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHNH Yepe3 1[BETOBbIE (PMIIBTPHI"
76 ||[Ypok-mpakTukyM "BoJTHOBBIE CBOMCTBA CBETA: AUCIICPCHS, 1 1
uHTepdepeHnus u audpaxus”
77 ||OnbiTel Pezepdopaa v rmtanerapHas MoJielib aToMa 1 bub6nuoreka [JOK
https://m.edsoo.ru/ffOc12a8
‘78 HHOCTyJ'IaTBI bopa. Moaens aroma bopa H H H H H
79 |Hcnyckanue u norioueHue ceera aToMoM. KBaHTHI. bubmnoreka LIOK
JluHeityaTeie CIIEKTPHI https://m.edsoo.ru/ff0cl44c
80 | Ypok-npakTukym "HabmroneHne CrieKTpoB UCITYCKaHus " 1 1 bubanoreka [JOK
https://m.edsoo.ru/ff0c1550
81 |PagnoakTHBHOCTD U €€ BHJIbI 1 bubmoreka [JOK
https://m.edsoo.ru/ff0c1672
82 ||Ctpoenmue atomHoro sigpa. HykiioHHast Moaenb 1 bubnmroreka [JOK
https://m.edsoo.ru/ff0c18ac
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Ne Tema ypoxka KonungectBo wacos ‘ Hara DJNEeKTPOHHBIEC IU(PPOBHIE

n/m Beero| Kontponsusie || Ilpaktiueckue || A3YdeHHA o0OpazoBarebHbIE PECYPCHI

paboThI paloThI

83 ||PammoakTuBHBIC TIpeBpalieHus. M30TOMbI 1 bubnnoteka [JOK

https://m.edsoo.ru/ff0clald

84 ||Pemenue 3ama4 no teme: "PagroakTuBHBIE IpeBpalieHus” 1 bubmmoreka [JOK

https://m.edsoo.ru/ffOclb4a

‘85 HHepnoz[ noJIypacnazna H H H H H

86 | Ypoxk-xoHdpepenuus "PagnoakTUBHbIE U3TyYCHUS B 1 bu6nuoreka [JOK
NPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 |SlmepHbIe peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U 1 bubamoreka [JOK
MacCOBOTO YHCET https://m.edsoo.ru/ff0c1c58

88 | DHeprus cBsizu aTOMHBIX sifiep. CBsI3b MAacChl U SHEPTHH 1 bubmmoreka [{OK

https://m.edsoo.ru/ffOcld7a

‘89 HPCHICHI/IC 3aa4 1o reMe "SnepHbie peakun" H H H H H

90 ||Peakruu cuHTe3a U JeneHUs saep. VICTOYHUKY SHEpTHH bubnmoreka [{OK
ComnHia u 3B€31 https://m.edsoo.ru/ff0c1e88

91 |VYpoxk-koudepenuus "AnepHas snepreruka. JledcTBus 1 1
pPalMOaKTUBHBIX MU3TYYCHHUI Ha )KUBbIE OPraHU3MbI"

92 |[[ToaroToBKa K KOHTPOJBLHOM paboTe MO TeMe 1 bubmuotexa [JOK
"DJIEKTPOMArHUTHOE TI0JIe. DJICKTPOMArHUTHBIC BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIE siBIIEHUS"

93 |[KouTtpompHas padoTta mo Teme "DIIeKTPOMArHUTHOE TIOJIE. 1 1
DJIeKTpOMarHuTHbIe BOIHBL. KBaHTOBBIE sIBIEHUS"

94 |[[ToBTropenue, 06o0mmeHue. JlaboparopHbie pabOTHI IO 1 1 bubnuoreka [JOK
Kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a

95 |[[ToBTOpeHme, 000OIICHUE. PereHne pacueTHhIX U 1 bubnoreka [JOK
Ka4eCTBEHHBIX 3a/1a4 1o TeMe "TerutoBbie mporecchr” https://m.edsoo.ru/ff0c2572

‘96 HHOBTOpeHI/Ie, 00o0mmenue. Pemenne pacueTHBIX U H 1 H H H HBI/I6J'II/IOTeKa [HOK



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

Ne Tema ypoxka KonungectBo wacos ‘ Hara DJNEeKTPOHHBIEC IU(PPOBHIE
n/m Beero| Kontponsusie || Ilpaktiueckue || A3YdeHHA o0OpazoBarebHbIE PECYPCHI
paboThI paloThI
KadyecTBEHHBIX 3a1a4 1mo Teme "KII/] TermoBeIx https://m.edsoo.ru/ff0c2a22
nBurarenci'"
97 |IloBTOpenue, oboOmIeHue. Perienre pacyeTHBIX U 1 bubmnoreka LIOK
KavecTBeHHbIX 3a1a4 1o Teme "KI1J] anekTpoycranoBok" https://m.edsoo.ru/ff0c2b30
98 |[[ToBTOpenue, ob6o0IIeHNE. JlabopaTopHBIe PabOTHI 1O 1 1 bubmnoreka [[OK
Kypcy "CBeToBbie siBICHUS " https://m.edsoo.ru/ff0c2c52
99 |TloBTOpenue, o6obmeHne. PaboTa ¢ TekcTaMu 1O TeMe 1 bubmmoteka [JOK
"3aKOHBI COXpAaHEHUS B MeXaHUKe" https://m.edsoo.ru/ffOc2d6a
100 |[ToBTOpenue, 0606menHue. PaboTa ¢ TekcTamu 1o Teme 1 bubmoreka [JOK
"Kosnebanusi v BOJHbBI" https://m.edsoo.ru/ff0c2e82
101 |IToBTOpenue, o606meHne. PaboTa ¢ TeKkcTaMu 1o TeMe 1 bubmuoreka [JOK
"CBeTOBbIE sBICHUS" https://m.edsoo.ru/ff0c3044
102 |TToBTOpeHue, 0606menue. PaboTta ¢ TekcTamu 1Mo Teme 1
"KBaHToBas u sijaepHas pusuka"
(OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 | 3 [ 27 [



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