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INOACHUTEJIBHAA 3AIIUCKA

[Tporpamma no (pu3mke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus COCTAaBIIEHA HA OCHOBE MOJIOKEHHH U
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON MPOTPAMMBL,
npeacraBieHHbx B PI'OC 00O, a Takxke ¢ yu€tom deaepaibHOi pabouyel mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamMera «Puznkamn.

Cogepxanue TporpamMmbl 1Mo (u3uke HampaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOY4YaIOIIMXCS M OpraHu3alMio HU3ydyeHus (U3UKKM Ha JesATeNIbHOCTHOM oOcHOBe. B
nporpaMmMe 1Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO TMpeIMeTa B pealu3alud TpeOOoBaHU
®OI'OC OO0 K MIaHMPYEeMBIM JIMYHOCTHBIM M METANpEeJIMETHBIM pe3yJibTaTaM OOY4YCHHS, a TakKe
MEXIPEAMETHBIE CBSI3U ECTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEJAMETOB HA YPOBHE OCHOBHOTO OOIIEro
o0OpasoBaHws.

[TporpamMMma no u3uKe ycTaHABIMBACT pacHpeeieHne yueOHOro MaTepuana mo rojgam o0ydeHus
(mo kiaccam), mpejuiaraeT IPUMEPHYIO MOCJIEI0BAaTEIbHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHUS IPEIMETHOTO COAECPKAHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00y4aroImuxcsl.

[Iporpamma no ¢usmuke pa3zpaboTaHa C IIENbIO OKa3aHUS METOJAMYECKON MOMOIIM YYHUTENI0 B
co3aanuu pabodel mporpaMMel 1o y4eOHOMY MTPEIMETY.

Ou3nka SBISETCS CUCTEMOOOpA3yIONIMM Ui E€CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB H SIBJICHUH, H3y4aeMbIX XUMUECH, OMOJIOTHEH,
acTpoHOMHEH U (Qu3ndeckor reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MUDA,
MIpe0CTaBIsIeT HauboJee sICHbIe 00pa3Ibl MPUMEHEHNs HAyYHOT'O0 METOJa IMO3HaHHs, TO €CTh crocoda
MIOJIyYEHUS JOCTOBEPHBIX 3HAHUM O MUDE.

OpHa U3 IaBHBIX 3a/1a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKType oOIiero oOpa3oBaHUsl COCTOUT B
(GOopMHpPOBAHNHN €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y 00ydJaromuxcsl.

N3yuenne ¢u3ukn Ha  0a30BOM  ypOBHE  MpeAroiaraeT  OBJaJeHHE  CIeAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAay4YHO O0BACHATH SIBJICHUA,
OLICHUBATHb U TIOHUMATh 0COOEHHOCTHU HAaYy4YHOTI'O UCCJICAOBAHUA,
HHTECPINPETUPOBATHL JAHHBIC U MCITIOJB30BATh HAYYHBIC TOKA3aTCIIbCTBA JJIA IMMOJIYUCHW A BBIBOJ0OB.

[lenn n3yuenus GU3NKKA Ha ypPOBHE OCHOBHOTO OOIET0 oOpa3oBaHUs omnpeaesneHbl B KoHuenmmn
npenoAaBaHus ydeOHoro mpenMera «@Pusumka» B 00pa3oBaTENbHBIX oOpraHuzanusax Poccuiickoit
Odeneparuy, pearu3yoNMX OCHOBHBIE 00IIe00pa30BaTEbHBIE MPOTPAMMbI, YTBEPKAEHHON peIIeHHEM
Konnernn MunuctepctBa npocsenieHus: Poccuiickoit @enepamuu (mpotokon oT 3 aexadpst 2019 r. Ne
[1K48H).

Henu nzyvyenus pU3NKH:

npuoOpeTeHre MHTepeca U CTPEMIICHUS! 00y4aroIuXcs K HAyYHOMY HM3YYEHHUIO MPHUPOJbI, PA3BUTUE UX
WHTEJUICKTYaJ IbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUH O HAYYHOM METO/A€ TIO3HAaHUS U (HOPMHUPOBAHHME MCCIEIOBATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIIHM SIBJICHUSIM;

dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa H3YYCHHs] OCHOB CTPOCHHSI MaTepUu U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUe MpeACTaBICHUN O posu (U3UKHU AJIS Pa3BUTUS IPYTUX E€CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHi;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX chepax Oyaymeid mpodeccHoHaTbHON —IesATEIHbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIIEMY O0yUEHHIO B 9TOM HalpaBJICHUH.

JlocTrxkeHne ITHX Ieliel mporpaMMbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
00ecreunBaeTcs peleHrueM CAeAYIOIMNX 3a1a4:

npruoOpeTeHne 3HaHUK O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHMUYECKUX, TETUIOBBIX, AIEKTPUUYECKHX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne YMEHUH OMUCHIBATh U OOBSICHATH (PU3NUYECKUE SBICHUS C UCIOJIB30BAHUEM ITOYUYEHHBIX
3HAHUM;

OCBOCHHME METOJIOB PELICHHSI MPOCTEHIINX PacYETHBIX 3a7ad C MCIOJIb30BAaHHEM (DPU3MYECKHX MOJeNeH,
TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3aa4;

pa3BUTHE yMEHHWI HAOIIOAATh TMPUPOJIHBIC SIBJICHUS M BBHIMOJIHATH ONBITH, JaOOpaTOpHBIE PabOTHI U
9KCIIEPUMEHTANLHBIE UCCIIEIOBAHMS C UCIIOJI30BAHUEM U3MEPHUTENBHBIX IPUOOPOB;

OocBoeHHE TNPHUEMOB paboThl ¢ WHpopManuend (GU3MUECKOro coaepkaHus, BKIOYas HH(DOpMAIHIO O
COBPEMEHHBIX JOCTHKCHUAX (U3UKH, aHAIHU3 U KPUTHUYECKOE OIlCHUBaHHE UH(OpMAIIHH;

3HAKOMCTBO cO c(hepamu podeccCHOHABHOM NeSTeIIbHOCTH, CBI3aHHBIME C (DU3UKOM, M COBPEMEHHBIMH
TEXHOJIOTHSIMU, OCHOBAHHBIMH HA JJOCTHKEHHIX (PU3MUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIii YPOBEHB) HAa YPOBHE OCHOBHOI'O O0OIIEro 0Opa3oBaHUs OTBOJMTCS
238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezmenio), B 8 kiacce — 68 yacoB (2 yaca B Helenw), B 9
KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemelii B mporpamme o (QH3MKe IepeueHb JIAOOpPAaTOPHBIX pabOT M OMBITOB HOCHUT
pEeKOMEHIaTeNbHBIA XapaKTep, YYUTENb JAeJIaeT BbIOOp MpOBEACHMS JaO0OPATOPHBIX pabOT U OIBITOB C
y4€TOM MHJUBHUAYAJIbHBIX OCOOEHHOCTEH oOydJaromuxcs, CIUCKAa SKCIIEPUMEHTAIbHBIX 3alaHuH,
npeJiaraéMbIX B paMKax OCHOBHOT'O FOCYAapCTBEHHOT0 3K3aMeHa 10 (U3HKe.

COJEPKAHUE OBYYEHUSA

7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B NO3HAHUHN OKPY/KAIOIIEro MUpa.

®dusnka — Hayka o npupoze. ABieHus npupoapl. Gu3nyeckue sSBICHUSA: MEXaHUYECKUE, TEIJIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeNUYnHbBL. M3mepenue ¢usznueckux BenuunH. Ousudeckue npubdopsl. [lorpenrHocTs
n3MepeHuil. MexxayHapoiHasi CUCTEMa €IUHUII.

Kak ¢wusuka m apyrue ecTECTBEHHbIE HAyKH HM3y4alOT Tpupoay. EcrecTBeHHOHaydHBI METON
MO3HAHMSI: HAONIOJICHUE, TMOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABMIKEHUE THUIIOTE3, IKCIIEPUMEHT I10
MIPOBEPKE THUIIOTE3, OOBSICHEHHE HAOI01aeMoro siBieHus. Onucanue GU3NYECKUX SBICHUN C MTOMOIIBIO
MOJIEJIEH.



Hemoncmpayuu.

1. MexaHunueckue, TEIIOBbIE, JCKTPHYECKHIE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.
2. Owuzuyeckre MpudOpsl U MPoLeaypa NPSIMbIX U3MEPEHHH aHAIOTOBBIM M LU(PPOBBIM IPUOOPOM.

Jlabopamopuwie pabomsl u onvimol.

Onpez[eﬂeHHe LCHBI ACJICHUS HIKAJIbI U3MCPUTCIIBHOI'O HpH60pa.

N3mepenne pacCcTOSTHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOIO Tea.

Omnpenenenue pasMepoB MabIX TE.

W3mepenue tTemnepaTypbl IPU MOMOLIH XKHUJIKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIepaTyphbl.
[IpoBenenue wmccieAOBaHUS 1O MPOBEPKE THUIOTE3bI: MAIBHOCTh TOJNETA IMApUKa, ITYIIEHHOTO
TOPU30HTAJIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

ogakrwbdhpE

Pasznea 2. [lepBoHayaibHbIe CBEIeHUNA 0 CTPOEHUHU BelleCTBA.

CTpOCHI/Ie BeIICCTBA: aTOMbI W MOJICKYJIbI, UX PA3MCPHI. OHLITH, JOKa3bIBaArOMEC AUCKPCTHOC
CTPOCHUC BCUICCTBA.

JBwxenue yactuil BemiectBa. CBs3b CKOPOCTU JIBMKEHMSI YaCTHI] C TeMIlepaTypoil. bpoyHoBckoe
nBkenue, nuddysus. BzanmoelicTBre 4acTUIl BENIECTBA: MPUTHKEHNUE U OTTAIKUBAHUE.

ArperaTHble COCTOSHUSI BEILIECTBA: CTPOCHHUE T'a30B, KUAKOCTEW U TBEPABIX (KPUCTAJUIMYECKHUX )
Tel. B3auMOCBA3b MEXAy CBOWCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JIBHKEHHUSI.

2. Ha6mronenue nuddy3un.

3. HaOmronenue sBieHU, OOBSICHSIOMIMXCS TPUTSHKEHUEM WU OTTAIKHBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuwie pabomul u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCToNIb30BaHueM (hoTorpaduwii).

2. OmbITh IO HAOJIOICHUIO TEIUIOBOTO PACIIHMPEHUS Ta30B.

3. OmBITHI 1O OOHAPYKEHUIO JEHCTBHUS CHIT MOJICKYJIIPHOTO MPUTSHKCHHUS.

Paszgea 3. /[BuskeHue U B3auMoO/IeiicTBHE TeJl.

Mexannueckoe ABuKeHHE. PaBHOMepHOoe U HepaBHOMepHoe jBrkeHue. CkopocTb. CpemHsis
CKOPOCTb IPY HEPAaBHOMEPHOM JIBHKEHUU. PacuéTr myTu 1 BpeMeHU JABH)KEHUS.

SBnenue mHepuMu. 3aKOH MHepUuU. B3amMmonelicTBue Tenl Kak NMPUYMHA M3MEHEHUS CKOPOCTHU
JIBIKEHMST Teln. Macca kak Mmepa uHepTHOCcTH Tena. llmoTHocTe BemiectBa. CBsI3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00BbEMA BEILIECTBA.



Cuna Kak XapakTepucTrKa B3aumoaercTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mMepenue cuiibl

C IIOMOIIIBIO III/IHaMOMeTpa. ﬂBHCHI/Ie TATOTCHUA U CHJIA TSKCCTU. CI/IJIa TSAKCCTH Ha IIpyrI/IX IIJ1aHETax.
Bec tena. HeBecomocTh. ClrioxeHne CHII, HAIIPABICHHBIX MO OJHON MpsiMOi. PaBHOIEUCTBYIOIIAs CHIIL.
Cuna tpenus. TpeHue cKoabXEeHUs U TPEHHUE NOKOs. TpeHne B IPUpOJIe U TEXHUKE.

ook wdE
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Hemoncmpayuu.

HaGnroneHne MexaHM4ecKoro ABMKEHUs Tela.

H3mepenne CKopoCTH IPSIMOJIIMHEUHOTO IBUKECHHUS.
HaOnronenue siBieHUs: MHEPLIUU.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHune Macc 1o B3aUMOJIEHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuuvie padbomot u onvimol.

OnpeneneHue CKOPOCTHM  PAaBHOMEPHOIO  JIBWJKEHHUs (LIapuka B JKUAKOCTH, MOJENHU
HIIEKTPUYECKOT0 aBTOMOOWMIIS U TaK Jajee).

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHs Opycka WM IapHKa 110 HAKIIOHHOM IIIOCKOCTH.
OnpezneneHue IIOTHOCTU TBEPAOIO TeNIA.

OnbITel, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh  pacTsDKeHUs  (Iedopmanuu) MPYKHUHBI  OT
IIPUIIOKEHHOM CHJIBI.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tella U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenue. CrocoObl yMEHBIIEHUS W YyBEIWYeHHUs JaBieHus. JlaBieHue rasza. 3aBHUCHUMOCTH

JaBlieHUs Ta3a OT oO0BéMa, Temmeparypbl. [lepenaua naBieHus TBEPIABIMH TEIaMH, >KUJIKOCTAMH U
razamu. 3akoH Ilackans. [THeBMaTnuyeckue MamMHBI. 3aBUCHMOCTH JABJICHHS JKUIKOCTH OT TIyOWHBI.
I'mapocratuyeckuii napagokc. CooOmiaronecs cocynbl. [ uapaBindecKkne MexaHu3MBbl.

AtMocdepa 3emau u atmMocepHoe naBieHue. [I[pUuuHbl CyHIECTBOBAHMS BO3IYIIHOM 000710YKH

3emiu. OnbiT Toppuuennu. M3mepenue aTMocepHOro JaBiieHUs. 3aBUCHUMOCTb aTMOC(HEPHOTro
JTaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A1 n3mMepeHus: aTMochepHOro JaBiIeHHUS.

JlelicTBHE XMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITamkuBaromas (apxumMeoBa) Cuia.

3aKkoH ApXI/IMC,[[a. IInaBanue Tem. BOBHYXOHHaBaHI/IC.

ook owdE

Hemoncmpayuu.

3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIIEPATypBhl.

Ilepenaya naBneHus KUIKOCTBIO U ra30oM.

CooOmaromuecs COCyIbl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.

3aBUCHMOCTh BBITQJIKUBAIOLIEH CHUIIBI OT 00bEMaA MOTPY:KEHHOM YacTH Tela W IUIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.



8. VYcrnoBue miaBaHWs TeJ: IUIABAaHWE WM TOTPYXKEHHWE T B 3aBUCHMOCTH OT COOTHOIICHUS
IUIOTHOCTEN Tela U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOM B )KUAKOCTh YaCTH Tella.

Omnpenenenne BhITAIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO, IOIPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBHCHMOCTH BBITAIKMBAIOLICH CUIIbI, EHCTBYIOIIEH HA TEJIO B )KUIAKOCTH, OT MAaCChl
Tena.

4. OnpITbl, JEMOHCTPUPYIOIME 3aBUCHUMOCTb BBITAJIKUBAIOUICH CHIIbI, JEHCTBYIOIIEH Ha TElIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU >KUIKOCTH.

5. KoHctpyupoBanue apeoMerpa WIM  KOHCTPYMpPOBaHME JIOAKM M olpejeneHue  eé
IrPYy30I0ABbEMHOCTH.

N

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprusi.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTble MeXxaHU3MBbI: pblYar, OJIOK, HAKJIOHHas IJIOCKOCTh. IIpaBmio paBHOBecust phlyara.
[Ipumenenue npaBuiia paBHOBecHsI pblyara K OoKy. «3osioToe npaBuiao» Mexanuku. KIIJ[ mpoctbix

MCXaHU3MOB. HpOCTLIC MCXaHU3MBbI B 6BITy U TCXHHUKC.

MexaHuueckas OHCPI'HUs. Kunernueckas u MMOTCHIMAJIbHAsA SHCPIHUA. HpeBpameHHe OAHOI'0 BHAA
MEXaHUYECKOU OHCPI'vHU B I[perfI. 3aKkoH COXpaHCHHA DHEPTHUHU B MCXaHHKE.

Hemoncmpayuu.
1. TIpumepbl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue pabOTHl CUIBI TPEHHUsS] MPU PABHOMEPHOM [BM)KEHUHU Tela IO TOPU3OHTAIBHOMN
MOBEPXHOCTH.

2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. Usmepenne KITJ] HakTOHHOH TITOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pa3gen 6. TensioBble IBJICHUA.

OCHOBHbIE TIOJOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOCHMs BellecTBa. Macca u
pasMEpbl aTOMOB W MOJICKY!I. OHBITI:I, MOATBCPIKAAOINIUC OCHOBHBIC TIIOJIOKCHHUA MOJICKYIISIPHO-
KMHETUYECKON TEOPHH.



Mopenu TBEPAOTO, >KHAKOTO M Ta3000pa3HOTO COCTOSHHMM BemecTBa. Kpucrammueckue u
amop¢ubie Tena. OOBSCHEHUE CBOWCTB Ta3oB, JKUIKOCTEH W TBEPABIX TET HA OCHOBE IMMOJIOKECHUU
MOJIEKYJIIPHO-KMHETHYECKOW Teopur. CMauyuBaHWE W KalWUISIPHBIE sIBJIICHUs. TelioBoe pacliupeHue u
cXKaTue.

Temnepatypa. CBsA3b TemmepaTypbl CO CKOPOCTbIO TEILUIOBOIO JBHMKEHHS 4YacTUL. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHs] BHYTPEHHEH SHepruu: Teruionepenada M CoBeplieHHe paboThl. Bubl
TEIUIONEPEIa4yt: TEIIONPOBOAHOCT, KOHBEKLUS, U3ITyYCHHUE.

KonndectBo TemioTsl. Y aenabHas TEMIOEMKOCTh BelleCcTBA. TerI000MEH U TEIIOBOE PABHOBECHE.
VpaBHeHnue TemuoBoro Oananca. IlnaBieHne M oTBepAeBaHUE KPUCTAJUIMYECKUX BELIECTB. Y JIeJIbHAS
teriora miasineHus. IlapooOpa3zoBanue u koHjeHcauus. Vcnapenuwe. Kunenue. VYaenbHas Temsora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUsI OT aTMOC(EPHOTO JTaBICHHUS.

BnaxnocTs Bo3ayxa.
DHeprus TOTUIMBA. Y JIeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpunuuner pabotsl TerioBbix asurareneit KIIJI teroBoro asurarens. TernoBble IBUTATENd U
3al[UTa OKPYKAIOIIECH CPEIbL.

3aK0oH COXpaHEHUs U IPEBPAILCHHS PHEPTUHU B TEIIOBBIX IIPOIIECCaX.
Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue muddysum.

Habntoienue siBieHi cMauMBaHUsI U KAMWJUTSIPHBIX SBICHUM.
HaGroieHre TeTmioBoro pacimpeHust Tedl.

V3MmeHeHue AaBlieHus ra3a Mpu U3MEHEHUN 00bEMa U HarpeBaHUM WIIH OXJIKICHUH.
[TpaBwiia U3MepeHHs TEMITEPATYPHI.

Buner Teronepenaym.

OxJtaxIeHue TIPU COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUTIaMH.

10 CpaBHeHuE TEMI0EMKOCTEN pPa3InYHbIX BEIIECTB.

11. HaGmronenue KUIEHUS.

12. HaluroieHre TIOCTOSTHCTBA TEMITEPATyPhI TIPU TUTABJICHUH.

13. Mojienu TEIIOBBIX ABUTATENEN.

CoNoOARWNE

Jlabopamopuwie pabomul u onvimol.

OMnbITHI 10 OOHAPYKEHHUIO ACHCTBHUS CHUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOTIOACHHUIO TEMJIOBOTO PACITUPEHUS Ta30B, JKUIKOCTEH U TBEPBIX TEI.

Omnpenenenue JaBieHUS BO3yXa B OAJUIOHE IIIIPHUIIA.

OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JaBJICHUS BO3JlyXa OT e€ro o0béMa M HarpeBaHUs WU

OXJIAXKICHUSI.

6. IIpoBepka rMmoTe3bl JTUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUICCKOM
TpyOKe OT TeMIIeparTyphbl.

7. HaOmionenue m3MeHEHUsI BHYTPEHHEW SHEPruM Tela B pe3yibTaTe Terulonepenadyd U padoThl
BHEILIHUX CHIL.

8. HccnenoBanwue sIBICHUS TEIUIOOOMEHA IIPU CMEIIMBAHUH XOJIOTHOMN M TOPSTYCH BOJIBI.

agsrwNE



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpU TEIIOOOMEHE C HarpeThiM
METATMYECKUM IUITUHAPOM.

10. Onpenenenue yaeapHON TETUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCHapEeHHUS.

12. OmnpeneneHuie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenue yaenbsHON TEIUIOTHI IIABICHUS JIbJA.

Pa3nen 7. DaekTpudeckue 1 MArHUTHBIE SIBJICHHS.

DnexTpusaus Ten. J[Ba ponia 3JMeKTpUYECKHUX 3apsoB. B3aumoeiicTBue 3apsKeHHBIX Tejl. 3aKOH
KynoHa (3aBUCHMOCTh CHIIBI B3aUMOJICUCTBUS 3apPsDHKECHHBIX TENl OT BEJIMYUHBI 3apPSI0B M PACCTOSHHUS
MEXIy TeJIaMu).

Onekrpuueckoe nose. Hampspk€HHOCTH — anekTpudeckoro mons. IlpuHnmn — cymepnozunumn
AIIEKTPUYECKUX I0JIEN (Ha KAaUECTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux 3apsfoB. DJEeMEHTapHbIM s3aexkTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOAHUKY U TUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsiia.

DJIEKTPUUYECKHI TOK. YCIIOBUSI CYHIECTBOBAHUS DJIEKTPUUECKOTO TOKa. VICTOYHUKH MOCTOSHHOTO
ToKa. JIeHCTBUS AJIEKTPUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
JKUJIKOCTSIX U ra3ax.

Onekrpuueckas uenb. Cuna Toka. DnekTpuueckoe HampsikeHue. CONpOTUBICHHE MPOBOJHHUKA.
VYnensHoe compoTuBieHHe BemecTBa. 3akoH Owma s ywyactka wnenu. [locienoBatenbHoe U
napajelbHOe COeMHEHUE TPOBOIHUKOB.

PaGota m MomHOCTB 3neKkTpuueckoro Toka. 3akoH JIxoyms—JleHna. DiekTpuueckue LEnu U
NOTPEOUTENH PIEKTPUUECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUeE.

ITocTrosaaBIe MarHuTH. B3anmMoaeHCcTBHE TOCTOSHHBIX MAarHUTOB. MarHuTHOE Tojie. MaranTHoe
nosie 3eMJId M €ro 3HadeHue Juist xu3Hu Ha 3emuie. OnblT Dpcreaa. MarHuTHOE 1MoJie 3JIEKTPUYECKOTO
ToKa. [I[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. J|eCTBME MATHUTHOTO IMOJI Ha MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKa. Vcnonb30BaHue 351€KTpOABUTATENEH B TEXHUUECKUX YCTPOMUCTBAX
Y Ha TPAHCIOPTE.

OnbiTel @apazes. SABneHue 3aeKTpoMarHUTHON MHAYKUWH. [IpaBuno JleHma. DnekrtporeHnepartop.
CnocoObl TMOTy4YeHUs DJICKTPUUYCCKON HHEPTrUU. DJIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHUKAX
SHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aus Tell.

JIBa poza NEeKTPUYECKUX 3apsA10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEHUCTBHE 3IIEKTPOCKOIIA.

DIEKTPOCTaTUYECKAsT HHIYKIIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKH U TUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPUUECKOTO MOJIS.

VI cTOYHUKH IOCTOSTHHOTO TOKA.

LN~ wWNE



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

["a30BbIit pazps.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

W3mepeHne 31eKTpUYECKOro HalpsKEHUS. BOJIbTMETPOM.

Peocrar n Mara3uH conpoTHUBIICHUH.

B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOKHOCTHU Pa3zesieHUs IOJICOB MarHUTA.
MopenrpoBaHue MarHUTHBIX MTOJIEW TOCTOSTHHBIX MarHUTOB.
OmneiT DpcTena.

MarsnuTtHoe nosie Toka. JJIeKTPOMArHuUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DJIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

OmnbiTbl Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUN €0 BO3SHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuuvie padbomot u onvimol.

ook wndE

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

18.
19.
20.
21.

OnbIThI 10 HAOJIIOEHUIO 3JIEKTPU3ALUU TeJl MHAYKLIUEH U IPU COTPUKOCHOBEHUHU.

HccnenoBanue JeNCTBUSA 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.

COopka u TpoBepKa padOTHI JEKTPUIECKOH IETH TOCTOSTHHOTO TOKA.

M3MmepeHue U peryJIMpoBaHUEe CUIIBI TOKA.

W3mepeHnue u perympoBaHue HaPsHKEHNUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MIYILETO YEPE3 PE3UCTOP, OT CONPOTUBIIECHUS PE3UCTOPA
U HanpsDKEHUsS Ha pe3ncTope.

OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUYECKOIO CONPOTUBIICHUS NPOBOJHUKA OT €TI0
JUTMHBI, TJIOLIAAH [TONEPEYHOro CEUEHUs U MaTepuaa.

IIpoBepka mpaBwila CJIOKEHUS HANPSDKEHUN TIPU  IIOCIENOBATEIBHOM COEAVMHEHMM JIBYX
PE3UCTOPOB.

ITpoBepka npaBuiia AJ1s CUIIBI TOKA IIPY NTApAJIIIEIbBHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UTYILIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPEe3 JJaMIIOUKY, OT HaNpsKEHUsS Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJEMCTBHSI TOCTOSIHHBIX MAarHUTOB.

N3yueHre MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPH UX O0ObEAMHEHUH U Pa3JICICHUH.
Uccnenoanue neicTBUs SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJAEUCTBUS KaTyIIKA C TOKOM M MarHura
OT CHJIBI TOKA U HAIIPaBIIEHUS TOKA B KaTYIIIKE.

W3y4eHne AecTBHUSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

KoncTtpynpoBanue u n3ydenue paboThl AJIEKTPOABUTATENS.

N3mepenue KIIJI anexTpoaBurarenbHol yCTaHOBKH.

OnBITBI IO MCCIIEIOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM MHAYKIMHU: HCCIIEOBaHHE H3MEHEHUI
3HAUEHUS U HAIIPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zpen 8. Mexanuueckue siBJIeHHUS.



Mexannueckoe nBuxkeHHe. MarepuanibHass Touka. Cucrtema otcuy€ta. OTHOCHTEIBHOCTH
MEXaHUYECKOIro ABHKEHUS. PaBHOMEPHOE NPSAMOJIMHENHOE NBHKEHUE. HepaBHOMEpHOE MPSIMOIMHEWHOE
nBrkeHne. CpeHsss U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyCKOpeHHOE NTpsAMONTHHEHOE nBkeHre. CBoOoHOE maienne. OnbIThl ["anuies.

PaBHOMepHOE nBMKEeHHE MO OKpykHOCTH. [lepuon u wactora obpamenus. Jluneitnas u yrioBas
cKkopocTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBoiii 3akoH HetoTtoHa. Btopoit 3akon Herootona. Tperuit 3akoH Herotona. [lpuniun
CYIIEPIO3ULIUU CUJI.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuia TPEHUS CKOJBXEHHUS, CUja TPEHHUS IOKOA,
JPYTHE BUJBI TPCHHUSIL.

Cujla TSDKECTH M 3aKOH BCCMUPHOTO TATOTCHUA. YCKOpeHI/Ie CBO6OILHOFO naacHus. I[BI/DKCHI/IG
IJIAaHET BOKPYT COJ'IHI_[a. HepBa;I KOCMHUYCCKasA CKOPOCTh. HesecomocTts u MEPErpys3Ku.

PaBHOBecue MmarepuanbHON TOUkH. AOcCOmOTHO TBEpAOEe Tenmo. PaBHOBecue TBEpPAOro Tema ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

WNmnynec Tena. Msmenenue umnysbca. MiMmysabe cuiibl. 3aKOH COXpaHEHUs] UMITyJbca. PeakTuBHOe
JIBUJKECHHE.

Mexanuueckas padota ¥ MOUIHOCTh. PaboTa cuil TskecTH, ynpyroct, TpeHusi. CBa3b SHEPTUU U
pabotsl. [loTeHInanbHas SHEPrys Teja, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHanbpHas 3Heprus
ckaroil mpyxusbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOW HHEPruHM. 3aKOH COXpPAaHEHUs
MEXAHUYECKOM SHEPTUN.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE TyTeH M TPACKTOPH JBMIKEHUS OJJHOTO M TOTO YK€ Tela OTHOCHTENBHO Pa3HBIX Tell
OTCU€Ta.

3. H3mepeHne CKOPOCTH M yCKOPEHUS TPSMOIMHEHHOTO JTBU)KCHUSI.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HaGmroneHue IBMKEHUS TeJa 1O OKPY>KHOCTH.

6. HaOmoneHne MexaHMYECKUX SIBJICHUH, NMPOUCXOMAIIMX B cucTteMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENIbHO KaOHHeTa (PU3HKH.

7. 3aBHCHMOCTBH YCKOPEHHS Teja OT MacChl Teja U ACUCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmoneHue paBeHCTBA CHIT IPY B3aUMOJICHCTBUU TEJl.

9. H3meHneHue Beca Tesna Npy yCKOPEHHOM JBHKEHHH.

10. Ilepenaua ummysbca Mpy B3aUMOJICHCTBUH TE.

11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBHHU Tell.

12. CoxpaHeHue UMITyJIbCa MIPH HEYIIPYTOM B3aMMOJICHCTBHUH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHre peakTHBHOTO JBUKCHUS.

15. CoxpaHenue MeXaHUYECKON 3HEPTHH ITPU CBOOOTHOM a/ICHUH.

16. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPH JABMKEHUU TeJla MO IeWCTBUEM IPYKUHBI.



Jlabopamopnusie pabomul u onvimeot.
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10.

11.

KoHcTpyupoBanue TpakTa Jjisl pa3roHa M JaTbHEHIIEr0 PaBHOMEPHOTO JBIDKCHHS IIAapHUKa U
TEJICHKKH.

OnpezencHue CpeHEH CKOPOCTH CKOJIBKEHHS OpyCKa WIIM JBH)KCHHUS IIapHKa 10 HAKIOHHON
TUIOCKOCTH.

OmnpeencHre yCKOPEHUs Teja MPH PaBHOYCKOPEHHOM JIBMKEHHH 110 HAKJIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MIPU PABHOYCKOPEHHOM JIBH)KEHUH 0€3 HayaabHON
CKOpOCTH.

[TpoBepka TUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBM)KCHUU 0€3 HAYaIbHOW CKOPOCTH IYTH
OTHOCATCA KaK P HEYETHBIX YUCCJI, TO COOTBCTCTBYIOIIHUEC NPOMEIKYTKHN BPECMCHU OANHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHITBI HOPMAJIBHOTO JIaBJICHUSI.
Onpenenenne KodhUIIUEHTA TPEHUS CKOJBKCHHSL.

OnpeneneHue )KECTKOCTU TPYKUHBI.

Ornpenenenne padbOThl CHIIBI TPEHHS TMPU PABHOMEPHOM [BIDKEHUM TeJa 1O TOPU3OHTAJILHOU
MIOBEPXHOCTH.

Onpenencare padbOTHI CHIBI YIIPYTOCTH MIPU MOIBEME IPy3a ¢ UCIOIB30BAHUEM HEITOIBUKHOTO U
MOJIBUYKHOTO OJIOKOB.

N3ydenue 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexanunueckue KoJe0aHud U BOJTHBI.

KonebarenbpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUM: IEPHOJ, 4YaCTOTa, aMILIUTY/Ia.
MareMaTHuecKuil ¥ MPY>KUHHBIA MasTHUKHU. [IpeBparienne sHepruu npu KouedaTeIbHOM JIBUKCHUH.

3aryxatomue kosedanus. BeiHyknennbie konebanus. Pezonanc. Mexanndeckue BoJiHbI. CBOMCTBA
MexaHu4yeckux BodH. IlpomonbHble W monepeuHble BOMHBL JlnMHA BOJNHBI M CKOPOCTh €€
pacripoctpaneHus. MexaHu4eCcKue BOJIHBI B TBEPIOM Telle, CEHCMUYECKHIE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BeIcOoTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

ouhkownE

HaGnronenue koneGaHuii Tes1 MO/ IeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Habmioenne BeIHYKACHHBIX KOJIeOaHUH U pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (Ha MOJIEIH).

Habmronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30oHaHC.

Jlabopamopnwvie padbomot u onvimol.

ok wnE

OrnpezenieHre 4acTOThl U IEPHO/1a KOJICOaHU MaTeMaTHYECKOTO MasTHUKA.

Ornpezenienne 4acTOThl U IEPHOJia KOJeOaHUil MPy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIeprUoia KojeOaHUi TOBEIIIEHHOTO K HUTH TPy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH TEprOAa KoJIeOaHWH MTPYKWUHHOTO MAasiTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIeOaHH rpy3a, TOBEIICHHOTO K HUTH, OT MacChl Ipy3a.
OMBITBI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD TTEpHOIa KOJIeOAaHUN MPY>KMHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus CBOOOHOTO IMaICHHUS.

Paszgea 10. DiaekTpoMarHuTHoOE MoJie M 3JIEKTPOMArHUTHbIE BOJIHbI.



DJIEKTPOMAarHuTHOE TOJ€. OJEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBAa 3JEKTPOMATHUTHBIX BOJIH.
[Txana 371EKTPOMArHUTHBIX BOJIH. VICIIOJIb30BAHUE JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBA3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CgoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.
1. W3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUILI0 MOOUIILHOTO TenedoHa.
Pasznea 11. CBeToBbI€e IBJICHHUS.

ﬂyquaﬂ MoJienb cBeTta. MCTOYHHKM CBeTa. HpHMOHHHeﬁHOG PaCIIPOCTpaHCHHUEC CBCTA. 3aTMeHus
COJ'IHI_[a n HYHLI. OTpa)KeHI/Ie cBeTa. I1mockoe 3CpKajo. 3aKoH OTpa’XCHH CBCTA.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOoH IpCIIOMJICHUS CBCTA. ITonnoe BHYTPCHHCC OTpPaKCHUEC CBCTA.
Hcnonp30Banne moIHOTO BHYTPCHHETO OTPAXKCHUA B OIITUICCKHUX CBECTOBOAAX.

Jlunza. Xox nmyueit B nun3ze. Ontuueckas cucrema (poroamnmnapara, MUKpPOCKOIIa U Tejeckomna. ['na3
KaK OINTHYECKas cucTtemMa. bin3opykocTs U 1a1bHO30PKOCTbD.

Paznoxxkenue Oenoro cmera B CIICKTD. Omnwitel Herorona. Croxkenue CIICKTPAJIbHBIX NBCTOB.
I[I/ICHepCI/ISI CBCTa.

Hemoncmpayuu.

[IpsiMonuHEeITHOE pacIpOoCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

OnTruyeckuii CBETOBO/I.

Xon tyuelt B coOuparomieit Junse.

XoJ1 Tydei B pacCEenBaroOIIeH JIMH3E.

[Tomryuenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. Ilpunnun nelictBus ¢oToannapara, MUKPOCKOIa U TEJIECKOMA.
10. Mopnens rnasa.

11. Paznoxenue 6emoro cBeTa B CIIEKT.

12. Tlony4eHnue 6enoro cBeTa MpH CI0KEHUH CBETAa PA3HBIX I[BETOB.

©CoNoR~wWNE

Jlabopamopuwvie pabomul u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTHU yTiia OTPAKEHUSI CBETOBOTO JTy4a OT YIJia MaJCHHUS.

M3yueHne XxapaKTepUCTHK H300paKEeHUS TIPeIMETa B IIIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCMMOCTH YIJia MPEJIOMJICHHSI CBETOBOTO JIyda OT yIUia TaJCHUs Ha TPaHUIIC
«BO3TyX—CTEKIIO.

[Tomryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenne POKYCHOTO PACCTOSIHUS U ONTHYECKOW CHITBI COOMPAIOIIEH JIMH3BI.

6. OnbITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIEKTP.

N

o s



7. OnbITHI IO BOCTIPUSITHIO IIBETA MPEAMETOB TP UX HAOIIOCHUHN Yepe3 [IBETOBBIC (PHIIBTPHI.
Pasznen 12. KBanToBbIe IBJICHUA.

OmnbiTel Pesepdopna u mmanerapuas mojens aroma. Mopens aroma bopa. Hcmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHYaTble CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- m ramma-uznydenusa. CTtpoeHue aroMHoro siapa. Hyknonnas
MOJieJIb aTOMHOTO sipa. M3otomnel. PaanoakTuBHeie npespainenusd. [lepuoa nonypacnaga aTOMHBIX SIIED.

SnepHble peakunu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOI'0 YKCENl. DHEPIUs CBSI3U aTOMHbIX
anep. CBs3b Macchl ¥ 3Hepruu. Peakunu cunTesa u nenenus aaep. Mcrounuku sneprun ConHua v 3BE31.

SnepHas snepreruxa. J[edcTBUs paguOaKTUBHbBIX U3JIYYEHUN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CHexTpsl U3IYy4SHUS U TIOTJIOMICHHUS.

CrexTpsl pa3IuYHbIX Ta30B.

Cnextp Bogopo/a.

Hab6nronenue tpexoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOUTUX U3TyYEeHUH.

Perucrpanus n3nyyeHusi IpupOIHBIX MUHEPATIOB U MPOIYKTOB.

ouhkwnE

Jlabopamopnwvie padbomuvt u onvimol.

1. HaOuroieHre CIUTONIHBIX U JIMHEWYATHIX CIIEKTPOB H3TYICHHUS.
2. HWccnemoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIBI 0 TOPMO3HOMY ITyTH (110 poTorpadusim).
3. H3mepenwne paanoakTHBHOTO (POHA.

Ilepeuensb J1a0opaTOpHBIX padoT 7-9 KIaCCHI ¢ MPUMEHEHHEM 000PY/I0BAHMS C Y4€TOM TOYKH
pocTa.

7 Knacc Ypok-uccienoBanue
JlabopaTtopHnast pabota

JlaGopatopHas pabota «OnpeneneHne mIoTHOCTH VYpok-uccienosanue "M3mepenue
TBEP/IOrO Tela» TEMIIepPaTyphI P TOMOIIN

KUJKOCTHOTO TEPMOMETpa U
JIaTYMKA TEMIIEpaTypsl"

JlaboparopHas pabota «/3ydenue 3aBUCUMOCTH VYpok-uccnenosanue "l[Iposepka
pactspkenus (nedopMarii) Npy>KHHBI OT TPWJIOKEHHOW | THIOTE3BI: TaJTbHOCTH MOJETA
CHUJIBI» mIapyuKa, MymeHHOT o

TOPU30HTANILHO, TEM OO0JIbIIE, YEM
OoJblIIe BHICOTA ITycKa"

JlaGopaTtopHnas pabora «3yueHne 3aBUCUMOCTH Ypok-uccnenoanue «OMbITHI 11O
pacTspkeHus (aeopmariii) NpyKUHBI OT MPUIIOKEHHON | HAOMIOIEHUIO TETIOBOTO
CHUTBI» pacIIupeHus ra30By

JlaGopaTtopHnas pabota «OrnpeaesieHne BhITaTKUBAIONIEH
CUJIBIL, JCUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B
KUIKOCTH)

JlaboparopHuas pabota o teme «lccrnenoanme
3aBUCHMOCTH Beca TeJia B BOJIe OT 00bEéMa MOrpyKEeHHO
B )KMJIKOCTb YaCTH TEJIa»




JlaGopaTtopHnas pabora "KoHcTpynpoBaHuEe apeoMeTpa
WJIH KOHCTPYHUPOBAHUE JIOAKHU U ONpeIeieHne e
rpy30n0abEMHOCTH"

VYpok-uccienoBanue "Pacy€r MOIHOCTH, pa3BUBaEMOM
MIpHU NOABEME M0 JIECTHHUIIE"

Peruaru B Texuuke, ObITy U nipupoe. Jlaboparopuas
pabora «VcciieoBaHue YCIOBHI PABHOBECHSI phlyaray

KoaddunmenT nonesnoro neicTBus MexaHu3ma.
JlaGopaTtopHnas pabora «M3mepenne KII1/l HakmoHHOM
IJIOCKOCTH

VYpok-3KCIIepuMEHT Mo Teme "IKCIEepUMEHTaIbHOE
onpeJieJICHue U3MEHEHUS! KHHETUYECKOU U
MOTEHLUATLHON PHEPTUH MIPU CKAaThIBAHUU Tella IO
HAKJIOHHOM IJI0CKOCTH"

8 kiaacce

JlaGopatopHas pabota "HccnenoBanue sBiaeHus
TEr1000MeHa IpU CMEIIMBAaHUM XOJIOIHOM U ropsiueit
BOJIBI"

Ypok-uccienoBaHue
"DnexTpuzanus TeJa UHAYKIUEH U
IIPU CONTPUKOCHOBEHUU"

JlabGopaTtopHas pabota "OnpeneneHue yaeabHOn
TEIJIOEMKOCTH BellecTna"

Ypok-uccienoBaHue
"JleficTBUE AIEKTPUUECKOIO MOJIs Ha
MIPOBOJIHUKHU U TUDJICKTPUKH"

JlaboparopHas paboTa "3aBUCUMOCTH IJIEKTPHUECKOTO
COTPOTHUBIICHHUS ITPOBOJIHUKA OT €T0 JJIUHBI, IJIOIIA TN
MOTIEPEYHOr0 CeUeHus U MaTepuana”

JlabGopaTtopHas pabota "Onpenenenue paboThl U
MOIIIHOCTH JJIEKTPUYECKOTO TOKa"

VYpok-uccnenosanue "M3ydeHue noyien mocTOSTHHBIX
MarHuToB"

[IpuMeHeHne >EeKTPOMArHUTOB B TEXHHUKE.
JlaboparopHas pabota "M3ydeHue AeiicTBUS MArHUTHOTO
TI0JIsSI HA TIPOBOJIHHUK C TOKOM"

JlaboparopHas pabota "KoHCTpyrpoBaHHe U H3yYEHHE
paboThI neKkTpoaBuraresns"”

9 kaacc

JlaboparopHas pabota "Onpenenenre yCKOpeHHs Tena
MIPU paBHOYCKOPEHHOM JIBM)KCHHUH 110 HAKJIOHHOM
mIockocTu"

VYpok-uccnenoanue «3aBUCUMOCTh
repuo/Ia Kojie0aHui OT KeCTKOCTH
TIPYXUHBI U MAcChl Tpy3a»

JlaGopaTtopHas pabota «OmnpeneneHne KeCTKOCTH
NPY>KUHBD»

JlabGopaTtopHas pabota
«OrmpeneneHue 4acToThl U Meproia
KoJie0aHu NPYKUHHOTO MasiTHUKA

JlaGoparopHas pabota «Onpenenenne paboTsl CUIIbI
TPEeHMsI IPU PABHOMEPHOM JIBUKEHUU TeJla 110
TOPU30HTAJILHOM TOBEPXHOCTH»

JlaGopatopHas pabota «IIpoBepka
HE3aBHCHUMOCTH IIepHoaa KojaeOaHni
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
MacChl Tpy3a»

JlaboparopHas pabota «/3yueHune 3akoHa COXpaHEHUs
SHEPTUN

Ypok-uccnenoanue "Habmronenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

JlaGopaTtopHas pabora "lccnenoBanue 3aBUCUMOCTH
yrja IpeIoMIIEHUS CBETOBOIO JIy4a OT yIja ITaJcHUs Ha
rpasuie "Bo3ayx-cTexkino""

VYpoxk-uccnenoanue "M3yuenne
CBOﬁCTB BHCKTPOMaFHI/ITHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"

JlaGopaTtopHas pabota "Onpenenenue HOKyCHOTO
pPacCTOSIHUS U ONITHYECKOM CHIIBI cOOMparonei JuH3b!1"

VYpoxk-npaktukym "BosHOBBIE
CBOMCTBA CBETA: IUCIIEPCHS,




nHTephepenus u qudpaxius'

JlaGoparopHas pabota "OnbBITH MO pazoxkeHuto 6enoro | Ypok-npaktukyM "Habmonenue
CBETa B CIEKTP M BOCHPUATHIO 1IBETA MPEAMETOB IIPU UX | CIIEKTPOB UCITYCKaHU"
HaOJII0IEHNH Yepe3 IBETOBbIe (YUIbTPHI"

Ypok-koHbepeHus
"PannoakTUBHBIC U3TYUCHUS B
MpUPOJiC, MEAUIIMHE, TEXHUKE"

Indposas nadoparopus no gpusuke (yaeHHIecKas) ¢ yY4éToM TOUKH POCTa

Cocras Ha0opa:
KOMIUICKT JIJISl IIPOBEICHUS SKCIIEPUMEHTOB,
KpaTKO€ PYKOBOJICTBO IO 3KCILIyaTaluu Mg poBoi jadbopaTopuu,
nporpaMMHOe o0ecTieyeHHe,
M (poBbIE TaTYNKH JIJIs1 TPOBEACHHUS U3MEPEHUH,
METOIMYECKUE PEKOMEHIAMH 17151 BITTOTHEHHS 40 padoT.

Komnuexkranus:

becnposoonoit mynemuoamuuk no guzuke ¢ 6-10 6cmpoennvimu oamuukamu: - Llubposoit
[aTYMK TEMIIEpPaTyphl C TUAaNa30HOM U3MEpEeHHs He yke yeM oT - 20 1o 120C

[udpoBoii gaTuynk aOCOTOTHOTO JABJICHHS C JUAa30HOM U3MepeHus He yxke ueM ot 0 1o 500
cI1a

JlaTyuk MarHUTHOTO TIOJIS C IMANa30HOM U3MepeHus He yxe yeM oT -80 1o 80 mTn

JlaTuuK HaMpsDKEHUsS ¢ AMana3oHaMu U3MEpeHHs He YKe 4eM oT -2 10 +2B ; ot -5 no +5B; ot -10
10 +10B; ot -15 go +15B /laTunk Toka He yxke yem ot -1 1o +1A

- JlaTuuk akcenepoMeTp ¢ oKa3aTesIIMU He MeHee ueM: +2 g; +4 g; +8 g
OTaesbHbIE JATYHKH:
- USB ocmmmiorpad ne menee 2 kanana, +/-100B

AKceccyaphl:

- Ka6ens USB coeanHUTENBHBIM

- 3apsiaHoe ycTporicTBo ¢ kabenem miniUSB USB

- Anantep Bluetooth 4.1 Low Energy

- Kpatkoe pykoBOACTBO MO dKCIUTyaTaliuu 1udpoBoii 1abopatopuu

- KoHcTpykTop 11 mpoBeieHus: IKCIEPUMEHTOB

- [IporpamMmMHoe obecrieueHue

- Metonudeckue pekomeHaanuu He meree 40 pabot

- Hannume pycckosi3bIMHOTO caiTa MmogAep KKU

- Hannaue Buaeoponukos.

Iloopoonsvie mexnuueckue oannsle:

[IpenmerHas ob6nacThb: pusuka

Tun mosb30BaTeNs: 00yJarOIIHICs

Tun nepegayn Moka3zaHUM TaTYUKOB: MPSMOE MOAKIIOUYEHUE K yCTPOHCTBAM
JlonomHUTEIbHBIE MaTepUaJIbl B KOMIUIEKTE: TPOTPAaMMHOE 00eCTIiedeHHE, CIIPaBOYHO-
METOJIUYECKIE MaTepPHAIIbI

becripoBoaHON MyIBTHAATYUK O (pU3MKE

Bo03MOXHOCTH OJIHOBPEMEHHO MOTYYaTh CUTHAIIBI C HECKOJIBKUX TATYMKOB, BCTPOSHHBIX B
KOpITyc 0eCIIpOBOAHOIO MYJIbTHAATYUKA

paspsigHocTh BetpoeHHor AL 12 Out

noanepxuBaeMas Bepcust BLE 4.1

BCTPOCHHAs aMATh 00beMoM 2 KOait

eMKkocTh Oatapeu 0,7 A*q

HOMHHAIILHOE HalpsbkeHue o6arapen 3,7 B

KOHTpOJLIep 3apsaa Oatapeu




HNuaukaTopsl 6€CIpOBOIHOTO MYJIBTHIATYUKA OTOOPaXKAIOT CIIEIYIOIINE CTaTyChl: TOTOBHOCTH K
CONPSHKEHUIO MYJIbTUIATYNKA;

YCIICITHOE COMPSKEHUE MYJIbTHIATYMKA C PETUCTPATOPOM JAAHHBIX Ha KOTOPOM yYCTaHOBJICHA
nmporpamma coopa u 00paObOTKH JIaHHBIX;

paboTa MyJIbTHIATYHMKA B pEKUME cOOpa U Mepeiayu JaHHBIX;

paboTa MyJIbTHAATUHUKA B PEKUME JIOTUPOBAHUS (3aMMKCh U3MEPSEMBIX JIAaHHBIX BO BHYTPEHHIOIO
naMsATh MYJIbTHAATYMKA, JIJIS IOCIEIYIOIIETO MOIyYeHUs ITUX JaHHBIX B MporpaMMe coopa u
00paboTKU JaHHBIX);

HU3KH 3aps]l aKKyMyJITOpa MyJIbTUAATYHKA.

Jmuna 89 mMm

[Iupuna 63 Mm

BricoTa 27MMm

Pazbem a1 moakroueHus 3apsIHOTo yeTpoiicTBa mini-USB

JlaTuuk TemriepaTypbl HCCIIETYEMOU CPEIbI:

BoiHOCHOM TepMeTHUHBIN TeMIIepaTypHbIi 30H]1 U3 HEP>KaBEIOIIEH CTalld C XPOMUPOBAHHBIM
MOKPBITHEM

YyBcTBUTENBbHBIN 351eMeHT AaTunka: PTC tepmucrop

Huanazon u3mepenust -40...165°C

Pazpemenne natunka 0,1 °C

Tonmuua crenku 30H1a 0,5 MM

JlnuHa BeIHOCHOM YacTH 30H4a 100 MM

Juamerp 30H11a 5 MM

Koaddumuent Ternonpooanoctu Tepmonactsl 4 B1/(M*K)

JuameTp pazpeMa-mrekepa 3,5 Mm

JlaTuvk gaBiaeHus:

N3mepenune abCcomOTHOTO JaBICHUS

Huanason n3mepenus 0...700 klla

Pazpemenne naruuka 0,1 lla

Marepuan TpyOKH: MOTHypeTaH

Jmuna Tpyoxu 300 mm

JlaT4rK MarHUTHOTO TOJIA:

N3mepsieT HHAYKIINIO MarHUTHOTO TIOJIS

Juanazon n3mepennii -100...100 mTn

Pazpemenne natuuka 0,1 mTn

Jmuaa 30802 200 MM

Huametp pazbema-mirekepa 3,5 Mm

JlaT4uK SIEKTPUIECKOTO HATTPSHKCHUSI:

H3mepenue ypoBHEH OCTOSIHHOTO U IEPEMEHHOTO HAIPSKEHUS
Jwnana3on n3mepenus 1 -15...15B

Juanason u3mepenus 2 -10...10B

[wnana3on n3mepenus 3 -5...5B

Huanason u3mepenuss 4 -2...2 B

Pazpemenne narurika 1 MB

Huametp pazbema-mirekepa 3,5mMm

JlaTuuK CUiIbl TOKA:

N3mepenue 3HaueHus MOCTOSIHHOTO U MIEPEMEHHOTO 3JIEKTPUUYECKOT0 TOKA
3aimuTa OT Heperpy3ku Mo TOKY U HalpsHKEHUIO

Huanazon u3mepennit -1...1A

Pazpemenue naruuka 0,005 A

Huametp pazbema-mirekepa 3,5 Mm

Jlatuuk yckopeHus:

N3mepsieT yckopeHue IBIKYIUXCS 00bEKTOB MO 3-M OCSM KOOPAMHAT
Jwnana3on u3mepenus 1 -2...2 g




Hwnana3on usmepenus 2 -4...4 ¢

Juama3on n3mepenus 3 -8...8 ¢

Pazpemenue npu auamazone 1 0,001g

Pazpemenwne npu nuanazone 2 0,002 g

Pa3zpemenue npu aquanazone 3 0,004 g

Otnenpabiii USB ocrimtorpad (2 xaHana):

Hmuna 130 mm Hupuna 100 MM BeicoTta 36 Mm

KonnuecTBo KaHanoB u3aMepeHus 2 Iirt.

Jwrana3on usmepsemsix HanpspkeHud  -10...10B

Junana3oH u3MepsieMbIX HaMpPsKEHUH (C UCTIOJIB30BAaHUEM JICTIUTENIEH HA U3MEPUTEIbHBIX
nrymnax) -100...100 B

Bxonnoe conporusnenue 0,8 MOm

MakcumanibHas yactota guckperusanuu 400 kI

BeptukanpHoe pazpemenue 12 out

Buasl cunxponusanuu: ABto, OgHokpatHsiid, Koy

I'myouna namsitu 1100 BBIOOpOK/KaHAT

Psn 1 macmraboB pazBepTku 1o ropusoHTaiH 2,5; 5; 10; 25; 50; 100; 250; 500 mkc/nen
Psin 2 macmta®oB pa3BepTku 1o ropusontanu 1; 2,5; 5; 10; 25; 50; 100 mxc/nen

Psn 1 macmraboB pazeeptku o Beprukanu 200, 500 mB/nen

Psin 2 macmra®oB pa3BepTku 1o Beptukan 1, 2, 5, 10 B/aen

Pazbem niia nonkimrouenus mpucrtabsku USB

KonctpykTop 1151 mpoBeieHHs SKCIEPUMEHTOB

[TpennaznayeH sl MPOBEACHUS JOTIOTHUTEIBHBIX SKCIIEPUMEHTOB COBMECTHO C IIU(PPOBOit
nabopaTopuei.

KonuuectBo moayneit tun 1 «Kmrouy» 1T,

KommuectBo monyineit tun 1 «Konnencarop» 1 mr.

KonuuectBo moayneit tun 1 «Jlamna HakanuBaHus lmir.

KonmnuectBo mopaysneit tun 1 «llepemennslii peauctop» 1 mrT.

KonuuectBo moayneit tun 1 «[lonynpoBoaHUKOBBIN A101» 1 1IT.

KonunuectBo moxaysneit tun 1 «Pe3ucrop 360 Om» 2 mir.

KonuuectBo moayneii tun 1 «Pesuctop 1000 Om» 2 mit.

KonunuectBo moayneit tun 1 «Ceroanomy 1.

KomuuectBo Mmoaymneii tun 2 «TpancdopmaTtop» 1mr.

["aGaputsl ocHoBanus A moayieit tun 1 70x35x1,5 mm

["aGapuThl ocHOBaHus 1 Moayner tum 2 70x70x1,5 mm

Monynu 060pyA0BaHbI KIIEMMaMHU IS TOAKITIOUEHUs ITeKepoB TuMa «banan» OCHOBaHUE s
buKcanum MoIyIen

TonmuHaa ocHOBaHUs AJis (PUKCALIMUA MOYIIeH SMM

[TporpammHoOe obecrieueHue

OYHKIHOHUPOBAHUE HA PYCCKOM SI3BIKE

@yHKIMOHAN OBICTPOTO 3aIrycKa (3amyck U3MEPEeHU MOIKIIIOUEHHBIX TaTYMKOB 0e3
JOTIOTHUTEIHHBIX HACTPOEK).

ABTOMaTHUYECKOE OTpeesieHrne MOoAKIIoUeHHBIX 10 USB K KOMIBIOTEPY, a TaKXKe TUTAHIIIETY
JMaTYUKOB U MYIbTUAATYNKOB U OTOOpaKEHUE CIUCKA MOKITIOYCHHBIX

JATYNKOB

OyHKIHOHAT BRIOOPA TATYUKOB JIJISI H3MEPEHUST — BO3MOXKHOCTh CKPBITh MOJIKITFOUEHHBIC
JATYUKH, KOTOpPBIE HE TPeOYIOTCS B PEXKUME U3MEPEHUS

WHuTepdeiic moakIrovYeHns JaTYNKOB 0 poTokony Bluetooth 4.0.

WuTepdetic moakIOueHus JaTIYMKOB 0 mpoTokoiy Bluetooth copepxut dhyHKIIMOHAT IOKCKA
JOCTYITHBIX BKIIOYCHHBIX YCTPOMCTB, OTOOpaKEHUE CIIUCKA TOCTYITHBIX YCTPOUCTB, PYHKIIMOHAT
MOJIKJIIOUEHUS HAIEHHBIX U IOCTYHBIX YCTPONCTB, 0TOOpa)keHHE CIHCKA MOJKIIOYEHHBIX
YCTPOMCTB, (DYHKIIMOHAT OTKJIFOUEHUS TOJKIIOYCHHBIX K IPOTpaMMe YCTPOHUCTB
DYHKIIMOHAJ ACTAIbHON HACTPONKM JaTUMKA:




. HaCTpoiika mepuoja omnpoca

. BBIOOp €TMHUI] U3MEPEHUS

. BOBMOKHOCTb CKPBITHUS IaTYMKA B PEKUME U3MEPECHHUS

. HACTPOMKa I[BETA JIMHUU M TOJIIWHBI JIUHUM Ha Tpaduke Ui AaTINKa

. HaCTpoiika 1[BeTa U TOJIUIMHBI TOYEK Ha TpaduKe AJs JaT4uKa

. HACTPOHKa BUAMMOTO HHTEpBaIa U3MEPEHUH Ha TpaduKe U JaTyuKa

. IEPEX0J1 B PEKUM KaTHOPOBKHU JaTUHKA

. BBIOOp AMarna3oHa gaT4rKa

OyHKIMOHAT 001X HACTPOEK:

1. Hactpoiika mpo10/KUTEbHOCTH SKCIIEPUMEHTA

2. Hactpoiika Buja rpaduka no ymMoa4aHuto (JIMHUS, TUHUS C TOYKAMHU, TOJIBKO TOUYKH)

3. Hacrpoiika Busa TaiimMepa (CeKyHa0Mep — 0TOOpaxaeTcst KOJI-BO CEKYH]I U MUJITUCEKYH/T
MPOUIEIIINX C MOMEHTA 3aIlycka U3MEPEHUI; yachl — TaliMep 0ToOpaxkaeTcs B popmate
AIIEKTPOHHBIX YaCOB, MOKA3bIBast KOJIMYECTBO MUHYT MPOIIEAIINX C MOMEHTA 3aIyCcKa
skcriepuMenTa 1o gopmary: «MM:CCy», rne MM — s3To Munythl, a CC — CeKyH/bI.
QDyHKIIMOHA CBSA3KH JaTYMKOB.

JlaTuuku, MOAKIIIOUEHHBIE K CBA3KE JATYUKOB, OTOOPaKat0TCsS OAHOBPEMEHHO HA OJTHOM
rpaduke. ['paduk CBA3KH JaTYNKOB UMEET (DYHKIIMOHAI HACTPOHKU OTOOPaKEHHS
MUHUMAJIBHOTO ¥ MAKCUMAJIbHOTO 3HAYCHUS

Jist KaKII0To JaTyrKa MpeyCMOTPEH CBOM rpaduK, B TOM YUCIIE IS TAaTYNKOB TTOAKIIOYSHHBIX
K CBSI3KE JATYMKOB. 00ECIICUEHO MEPEKII0YCHUE MEXK 1Y rpaduKaMu JaTYUKOB B PEKUME
peabHOTr0 BpeMEeHH, O€3 MPHUOCTAHOBKU Pa0OTHI IPOTPAMMBI

OyHKIMOHAT KATMOPOBKU JaTUUKA:

1. 3ammTa GyHKIIMOHAIA KAIMOPOBKH I1apoJIeM

2. BpIOOp KOJIMYECTBA ITANOB MO KOTOPHIM OYyIeT MPOU3BOAUTHCS KalTuOpOBKa

3. BBoz 3HaueHUM AJIs KaXKA0T0 ATarna KaTMOpOBKU U CBEpKa C TEKYIIMMHU [TOKa3aHUSIMHU

4. PacdeT HOBOT'O 3HaYE€HHUs IO OKOHYAHUU KaJIMOPOBKH U €r0 0TOOpakeHUe JUIsl IPUHATUS
peIIeHs TTOJIb30BaTeNIeM O COXPAHEHUH, a TAK)KE OTMEHE BBEJCHHBIX M

3HAYEHUM

5. CoxpaHeHue pe3yabTaTOB KATMOPOBKHU MOJIH30BATEIS

6. ®yHKIIMOHAT cOpoca KaTUOPOBKH K 3aBOJICKMM HACTpOHKaM

Pexxum cOopa nanubix. B pexxnMe cOopa JaHHBIX 00€CTIeUnBACTCS: BOBMOXKHOCTh YIIPaBICHUS
JATYNKOM, TIepechUIKa KOMaH Il HA CMEHY PeKUMa ero paboThl, 10CTYI K HU(POBOMY
NEPEKIII0YaTEINIO TMana3oHoB JaTurKa yepe3 HHTepdeiic mporpaMmsl, 0ToOpakeHne rpadukoB
JaTYMKa U CBA3KU JATYMKOB B PEKUME PEATbHOTO BPEMEHH, OTOOpaKEHUE MOKA3aHUM JaTYnKa B
pEeKUMe peaTbHOr0 BpEMEHH.

@yHKIMOHAI 110 paboTe ¢ rpapuKaMu:

1. BO3MOXHOCTb IepeMerarh rpaduk 1mo pa3anyHbIM 0CsSIM

2. U3mensats Macmital rpaduka OTHOBPEMEHHO 10 ABYM OCSIM

3. U3mensaTh Macmtad rpaduka mo ao00i ocH OTAEIHHO

4. U3MeHATh pexuM oToOpakeHus rpaduka (JIMHUSA, JIUHUS C TOYKOM, TOJIBKO TOYKH)

5. Copoc macmitaba rpaduka

6. OToOpakeHue MapKepoB JIJIsl TOUEK 3HaYeHHH rpaduka mo AByM ocsiM Ha KOTOpbIE HaBeeH
Kypcop

7. YBennueHnue macmrada BEIOpaHHOW KypcopoM o0siacTu rpaduka

I'paduk natumka B pexxrme cOopa TaHHBIX aBTOMATUYECKH BBIOMpAET BUIUMBIN TUATIA30H 110
OCH 3HaYEHUH 11 0TOOpakeHUs Bcex Touek rpaduka. Taxxke nmpeaycMoTpeH (pyHKIImoHa
YCTaHOBJICHHSI BUIMMOTO IMAIa30Ha 10 OCH 3HAYEHUH BPYUHYIO M (PUKCAIIUU 3TOTO JHUAaIa30Ha
(OTKIIIOYEHHE aBTOMATHUECKOT0 ONpeAeIeHUS] BUANMOIO AHarna3oHa)

B pexxume cOopa naHHBIX MOIIEPIKUBACT MOJKIIOYCHUE U OTKIIIOUEHUE TaTYNKOB («HA
ropsIuyIo»), paboTa MporpaMMBbl IIPH STUX JICUCTBUAX HE MpepBaHa W/uiu 3apepiieHa. [Tpu
OTKJIFOUEHUH JTaTYNKa TOJTyYeHHbIC JAHHBIE COXPAaHEHBI B TaMSATH MporpamMmbl. [loBTOpHO
MOJIKJIFOUYEHHBIN JaTYMK aBTOMATUYECKU PACIIO3HACTCS M MPOJIOJIKAET MepeiaBaTh JaHHbIE,
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rpaduk MOBTOPHO MOJAKIIOYEHHOTO JaTUMKa MPOJOJIKEH C MOMEHTA

pa3beIMHEHUS

ABTOMaTHUYECKOE OIpe/ieJIeHe HaMMEHOBaHMs, €AUHUIL U MTPEIETI0B U3MEPEHUS TIOKITIOYCHHBIX
JATYUKOB; OTOOpaKeHUE TaliMepa paboThI MPOTPAMMEI B PEKUME PEATBHOTO BPEMECHH
OJIHOBPEMEHHO C MMOKa3aHUSIMH TaTYUKOB; BO3MOXHOCTh KPATKOCPOUHOM MPUOCTaHOBKU
POrpaMMBbI U TTOCIIEAYIONIEe BO30OHOBICHNE PA0OTHI 06€3 MOTepU MOTYyUYECHHBIX JTaHHBIX;
IIPOCMOTP JIAaHHBIX Ha TpaduKe 3a BeCh NEPUO U3MEPEHUI; 0TOOpakeHHe TaOIUIIbI TOKA3aHUN B
nporpamme. Ta0iuira mokazaHuii COEPIKUT BCE TIOTYyUEHHBIC JAHHBIE CO BCEX JATYUKOB.
[TomryueHHble JaHHBIE COMIOCTABIICHBI CO IIKaNOi BpeMeHu. OToOpakeHre JaHHBIX B TaOJIHIIE B
00paTHOM TIOPSIIKE — MEPBOM CTPOKOH 0TOOpakaeTcs MOCIeAHEe U3MEPEHHOE 3HAUCHUE,
MOCIIEHEH — MepBOe U3MEPEHHOE 3HAUEHHUE; BBITPY3KY TAOJIUIIBI C MTOJYY€HHBIMH JIaHHBIMU B
dopmar tabauuHOro peaakropa (*.xls). Beirpy3ka B TaOJIMYHBINA PEIAKTOP OCYIIESCTBISACTCS B
MOPSIKE TPOBOAUMBIX U3MEPEHUIL: MIEPBOIl CTPOKOM BBITPY>KEHO MEPBOE U3MEPEHHOE 3HAUCHUE,
MOCJIETHEN CTPOKOM — MOCIIeTHEEe U3MEPEHHOE 3HAUCHUE; COXPAHEHUE TIOYUCHHBIX TaHHBIX BO
BHYTPEHHIOIO MMaMATh JaTYMKa B aBTOMATUYECKOM PEXKUME; CYUTHIBAHUE COXPAHEHHBIX
3HAUCHUH U3 MaMsITH JaTdruka. FiMeeTcsi BO3SMOXKHOCTD HUCIOJIb30BATh JAHHBIC JIJIS BBITPY3KH B
dbopMaT TabIMYHOTO MPOIIECCOpPa, a TAKXKE MPOJOTIKEHHS U3MEPEHUN

OYHKIMOHA ITOJTyaBTOMATUYECKOW KAIMOPOBKH MMOKA3aHUN JATYNKOB B PEKUME cOOpa JaHHBIX.
[TomryaBTOMaTH4ecKas kKanuOpoOBKa Mojpa3zyMeBaeT cOpoc 3HAYCHHI K HYJIEBbIM OKa3aHUSM C
COXPaHECHHEM U 0TOOpPAKCHHUEM TOJIb30BATEII0 KOPPEIUPYIOMIETO 3HAUCHHMS.

OyHK1HOHAN ¢ nHGOpMaIuel 0 BEpCUH MPOTPAMMHOI0 00ECIICUEHUS:

1. OTobpaxxenne HOMepa Tekymen Bepcuu [10

2. ®yHuk1uoHan npoepku ooHoBieHus [10 B BUie KHOIIKU

3. KHonka oTkpeITHs ToKyMeHTaruu B popmate HTML

4. Uudopmanust 0 KOHTaKTax At 0OpallieHus B TEXHUYECKYIO MOIEPKKY
CripaBOYHO-METOIMUYECKHE MaTePUANTBI OIMCAHUE padOT, KOTOPBIE MOYKHO IPOBECTH C
UCIONIb30BaHUEM IIU(PPOBOI Taboparopun

KOJI-BO padort no ¢usuke 40 mr.

CocTaB kax/10i#t 1abopaTopHON pabOTHI: TEOPETHUUECKUE CBEACHHUS, TOAPOOHBIN ClieHAPHIA TPU
pabore ¢ nudpoBoit 1aboparopueit, mocae0BaTENbHBIN aJTOPUTM IO 00PAOOTKE MOTYIECHHBIX
TAHHBIX, IepeUeHb KOHTPOJILHBIX BOMPOCOB ISl 3aKPETNICHUS TTONyYEeHHBIX 3HAHUH, TeYaTHBIN
B/ B IIBETHOM UCTIOJTHCHHUH

1. Coenunnrensueii USB ka0enb: xoi-Bo 1 mT; gauHa 180 cm

2. 3apsigHOoe ycTpoicTBO ¢ kKabeiaem mini-USB myist 6ecipoBOAHBIX MYJIBTHIATYUKOB

3. USB Anantep Bluetooth 4.1 Low Energy

4. USB ¢uenr HaKoMUTENh ¢ 3aICAHHBIM MPOTPAMMHBIM O0ecTieueHrneM UG poBoit
nabopaTopuu KoJj-Bo 1 miT.

5. Ketlic ans xpaneHus ¥ TPAaHCTIOPTUPOBKHU

6. [TaciopT 1S KQXKJI0TO MYJIBTHIATINKA M OTACIEHOTO JTaTIHKA

7. KpaTkoe pyKOBOJICTBO B IIBETHOM HMCIIOJIHEHUH 0 paboTe ¢ 1udpoBoii tabopaTopueit

IHoBTOpPUTEIBbHO-00001IA0 M MOYJIb.

[ToBTOpHUTENEHO-0000IIAOIMI  MOAYAh TPETHA3HAYCH I CHUCTEMATH3allMd W 000OIIeHUs
MPEIMETHOTO COJCP)KAHUST U ONBITa JEATEIHHOCTH, MPUOOPETEHHOTO MPU H3YYCHHH BCETO Kypca



¢u3ukM, a TakkKe U1 TOATOTOBKM K OCHOBHOMY TOCYZapCTBEHHOMY »JK3aMeHy Mo (usuke s
00yy4aromuxcsi, BBIOPABIINX 3TOT YUEOHBIH MpeaMeT.

[Ipyu u3ydeHUH TAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJbI JIEATEILHOCTH, Ha
OCHOBE KOTOpBIX oOOecreynBacTcs JOCTIKEHUE TIPEIMETHBIX K METallpPeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHUs, GOPMUPYETCSI €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOOB
WCCJICJIOBAHMSI SIBIICHUH MPUPOJIBI U TEXHUKHU, OBJAJICHUE YMEHUSMHU OOBSICHATH (U3UUYECKUE SIBIICHUS,
MIPUMEHSISI IOJTyY€HHbIE 3HAHUS, PEIIaTh 3aja4l, B TOM YHCJI€ KaYeCTBEHHbBIE U SKCIIEPUMEHTAJIbHBIC.

HpI/IHHI/IHI/IaHBHO I[eﬂTeJ'IBHOCTHHﬁ XapakTep AaHHOI'O pasacia pCai3yCeTcCs 3a CUér TOro, 4To
06yqafonmec;1 BBIIIOJIHAKOT 3a/laHUA, B KOTOPBIX UM IMMPCAJIaracTcCs:

Ha OCHOBC IIOJIYYCHHBIX 3HAHUI pacro3HaBaTb U HAYYHO OOBSICHATD (bI/ISI/I‘-IeCKI/Ie SBJICHUS B
Oprmammeﬁ IMpUpoAc 1 HOBC@I[HGBHOI‘/'I KHU3HU,

HCIIOJIB30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (1)I/I3I/I‘ICCKI/IX HBJ'ICHPIfI, B TOM 4HUCJIC OJIA IIPOBCPKHU
THUIIOTE3 U MMOJYUCHUSA TCOPCTUICCKUX BBIBOAOB;

00BACHATH HAaYYHBIC OCHOBBI Hanbosee BajKHBIX ,I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TeXHOHOFHﬁ, Halpumep,
MPAKTUYCCKOr'0o HCIIOJB30BAHUA PA3JIMYHBIX MCTOYHUKOB SHEPIrMM Ha OCHOBEC 3aKOHA IMPCBpPALICHHUA U
COXpPaHCHUA BCCX N3BCCTHLIX BUJI0B SHCPIUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I3y‘{eHI/IC (I)I/I3I/IKI/I Ha YpPOBHC€ OCHOBHOI'O O6L[I€F0 06pa3OBaHI/I}I HaIllpaBJICHO Ha JOCTHUKCHUC
JIMYHOCTHBIX, MCTAIMPCIAMETHBIX U IPCAMCETHBIX O6p330BaT€J'IBHI)IX PE3YyIbTATOB.

B pesynbrare m3zydyeHus (pu3MKKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Y OOydarolerocs
OyayT chopMupoBaHbI ClEAYIOIINE JINYHOCTHBIE PE3YyIbTAaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSA:

() mposiBJIeHHE UHTEpeca K HICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PM3NYECKOi HayKH;

(] IEeHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

[J rOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJAEHMHM OOIIECTBEHHO 3HAUYMMBIX U ATHUYECKUX MpoOIeMm,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JTIOCTUKEHUN (PU3UKH;

[] oco3HaHKe BaKHOCTU MOPATbHO-ITHUECKUX MPUHIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) 3cTeTH4YeCKOr0 BOCTIUTAHMS

(] BOCHIPUSITHE ICTETHMUECKUX KadyecTB (PU3MUECKON Haykd: €€ TapMOHMYHOTO MOCTPOEHHS, CTPOrOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

[] oco3HaHMe LEHHOCTH (U3NYECKOH HayKHM KaK MOIIHOTO WHCTPYMEHTa II03HAaHWUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUN, BAJKHEUIIIEH COCTABIISIIOIIEN KYJIbTYpHI;

[] pa3BUTHE HAY4YHOU JTH0003HATENBHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKOMN NesTEIbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbSI H IMOIMOHAJBLHOI0 0J1Ar0NOJy U :

(] ocozHaHMe IEHHOCTH 06€30MacHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUPE, BaXKHOCTH
npaBuil O€30IIaCHOTO IOBEJIEHHMs Ha TpPaHCIOPTE, Ha J0porax, C DJJIEKTPUYECKUM M TEMJIOBBIM
000pyJOBaHUEM B JJOMAIIHUX YCIOBHSX;

[J chopMHPOBAHHOCTb HaBbIKAa pe(IEKCUH, IPU3HAHUE CBOETO IpaBa Ha OUIMOKY M TAaKOro k€ IpaBa y
JPYTOro 4ejaoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:



[] akTHBHOE y4acTHE B PEIICHUHU MPAKTUUECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTEIbHOM OpraHU3aIlNH,
ropojia, Kpasi) TEXHOJIOTUYECKOW ¥ COLMAIbHOW HAIMpPABICHHOCTH, TPEOYIOMIMX B TOM 4YHCIE U
(bU3UYEeCKUX 3HAHU;

[J MHTEpeC K MPAKTUIECKOMY H3y4eHUI0 Tpodeccuii, CBI3aHHBIX C PU3UKOM;

7) IKOJIOrH4eCcKOro BOCIIUTAHMS

[] opueHTalsi HAa TMPUMEHEHHE (DU3UYECKUX 3HAHWN IS PEIIeHUs 3aJad B OOJACTH OKpYyKarolien
Cpe/ibl, INIAHUPOBAHUS MOCTYIKOB U OLIEHKH WX BO3MOKHBIX IMOCIEICTBUH ISl OKPYKAIOLIEH CPEJIbI;

[ ocozHaHue r7100aIBHOTO XapaKTepa 3KOJIOTMYECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

8) apanTanum K M3MEHSIIOMUMCS YCJIOBUSAM COIMAJIBHOI U NPUPOIHOM Cpeabl:

[ moTpeOHOCTh BO B3aWMOJCHCTBUM IIPH BBITIOJHEHUH HCCICIOBAHUN M TIPOEKTOB (PU3UIECKON
HaIpPaBJICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHUX;

(] MOBBILIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPe3 MPAKTUUYECKYIO e TEIbHOCTD;

[l morpeGHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHWK, B TOM 4Yucie (HOPMYIUPOBATh HJCH, IMOHSATHA,
TUTIOTE3bI 0 (PU3HUECKUX OOBEKTAX U SBJICHHSIX;

[] oco3Hanue Ne(PUIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

[J mIaHupOBaHUE CBOETO PA3BUTHS B IPUOOPETECHUH HOBBIX (DM3MUYCCKUX 3HAHMIA,

[] cTpeMyieHHEe aHAIM3UPOBATh W BBIABJIATH B3aUMOCBS3H NPHUPOABI, OOIIECTBA U IKOHOMHKH, B TOM
YUCJIE C UCTIOIb30BAHUEM (PU3HYCCKUX 3HAHUM;

[] olleHKa CBOMX JCUCTBUH C y4€TOM BIIMSHUS Ha OKPYKAIONIYIO CpPEay, BO3MOXHBIX TJIOOQIBHBIX
OCJICICTBUM.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHus mporpaMmbl 1Mo (U3UKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuatotierocsi Oyayt copMUpOBaHbEI MeTaNpeAMeTHbIE Pe3y/bTAThI, BKIIOYAIOIINE TT03HABATEIbHbIC
YHHMBEpCaJbHbIE y4yeOHblE JIeHCTBUS, KOMMYHUKATUBHbIE YHUBEpCAJIbHblE YyueOHbIE JIEHCTBHUS,
pEryIATHBHbBIE YHUBEPCAIIbHbIE YUeOHbIe TEHCTBUSI.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS
Ba3oBble 1oruyeckue AeiicTBus:

BBISIBIISITH M XapaKTEPU30BaTh CYNIECTBEHHBIC IPU3HAKNA OOBEKTOB (SIBJICHHIA);

yCTaHaBJIMBATh CYILIECTBEHHBIH MPU3HAK KJIacCU(PUKALIUU, OCHOBAHUS [l 0000IIEHUS U CPABHEHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B pacCMAaTpPHBAEMbIX (pakTax, MaHHBIX W HAOIIOJICHHUSIX,
OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M NMPH W3YYCHUH (PU3MUECKUX SIBICHWUH W MPOIECCOB, JENaTh
BBIBOJIbI C HCIIOJIb30BAaHUEM JENYKTHBHBIX M MHAYKTHUBHBIX YMO3aKIIOUEHHUH, BBIABUraTh THIOTE3bI O
B3aUMOCBS3SX (PM3NYECKHUX BEITUYNH;

CaMOCTOSITENIFHO BBIOMpPATh CIOCO0 pemieHust yueOHOH (u3nueckoi 3amauu (CpaBHEHHE HECKOJIBKUX
BapHaHTOB pEIIeHHs, BHIOOp Hamboiiee TIOAXOMIMIET0 C YYETOM CaMOCTOSITETTbHO BBIIEICHHBIX
KPUTEPUEB).

Ba3oBble ucciiegoBaTebLCKHe 1eliCTBUA.

UCTIOJIB30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHMS,

MPOBOAMTH IO CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OTBIT, HECIOXKHBIA (PU3MUECKHd IKCIIEPUMEHT,
HeOOoJIbIIoE HCcTeI0BaHne (U3NYECKOTO SIBICHUS;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTHh MH(OPMAIIHIO, TTONYYCHHYIO B XOJI€ UCCIEAOBAHUS WU
IKCIEPUMEHTA;

CaMOCTOSITENILHO (OPMYIUPOBATh OOOOIICHHSI M BBIBOJBI IO Pe3yJbTaTaM MPOBEAEHHOTO HAOIOICHUS,
OTIBITa, UCCIICIOBAHUS;



MIPOrHO3MPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE (DU3MUECKHUX IPOLIECCOB, a TaKK€ BBIIBUTAThH
MPEIOJIOKEHUS 00 X PA3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHATh Pa3IMYHbIE METOABI, MHCTPYMEHTHI M 3alpOChl MPU IMOHUCKE W 0TOOpe MHGOPMAIMK WIN
JAHHBIX C Y4ETOM IPEATIOKEHHON YueOHOH (PU3NUECKON 3a1auu;

aHAJIM3UPOBATh, CHCTEMAaTH3MPOBAaTh M HMHTEPIPETUPOBATH MH(MOPMALUIO PAa3IMYHBIX BUAOB U (GOPM
IPECTaBICHHUS;

CaMOCTOSATENIFHO BBIOMpATh ONTUMAIBHYIO (OPMY MpPEACTABICHUS HHGOPMALUN WM WLIIOCTPUPOBATH
pelaeMple 3a/1a41 HECIOKHBIMU CXEMaMH, InarpaMMaMu, HHOH rpadukoi 1 1X KOMOUHALIUSAMHU.

KOMMyHI/IKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelcTBUA:

B X0/ic OOCYXKICHHS y4eOHOro MaTepuaia, pe3yiIbTaToB JIA0OPATOPHBIX pabOT W TPOCKTOB 3a[aBaTh
BOTIPOCHI 110 CYIIECTBY OOCYKaeMOW TEMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHUC 3a/Ja4d U
noJepKaHue 0JaroxenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKJICHHUS C CY)KICHUSMHU JIPYTUX YYaCTHUKOB JHAora, 0OHapYKUBATh Pa3lIndue U
CXOJICTBO MO3UIHI;

BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

nyOMMYHO  MPEACTaBISATh  PE3YAbTAThl  BBINOJIHEHHOTO  (PU3WYECKOrO0  OMbITa  (9KCIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

MOHMMATh U MHCIOJB30BATh MPEUMYIIECTBA KOMAHAHOW M WHIMBUAYATbHOW pabOThl MPH peIIeHUU
KOHKPETHOU (PU3HUYECKOU MPOOIICMEI;

NPUHUMATh II€Id COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH JEHCTBHS MO €€ JOCTHIKEHUIO:
pacrpenenaTb pojid, OOCYXKIaTh MPOIECChl U PE3yNIbTaThl COBMECTHOM paboOThI, 0000IIaTh MHEHHS
HECKOJIbKUX JTIOJICH;

BBITIOJIHSITH CBOIO 4YacTh PalOThI, JOCTHTAasi KaYe€CTBEHHOI'O pe3yJbTaTa MO CBOEMY HAMPABICHUIO W
KOOPJMHUPYSI CBOU ACUCTBUSI C APYTUMHU YICHAMHU KOMaH/IbI;

OIICHUBAaTh KAa4yeCTBO CBOEro0 BKJIajga B OOMMNA TPOAYKT IO KPUTEPHUSIM, CaAMOCTOSITEIBHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anusi:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYyalMUsIX, TPEOYIOUIMX i peleHus (PU3NYECKUX
3HAHUI;

OpPUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATHS pellleHui (MHAUBUAYyAIbHOE, TPUHITHE PELICHUS B
Ipymnie, IpUHATHE PEILIEHUH TPYIIIOi);

CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pelleHus] (u3nueckod 3ajaud WIM IUIaHa HCCIEAOBAaHUS C
y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEeHTHPOBaTh IpejaaraeMbie
BApPUAHTHI PELICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:

J1aBaTh a/IEKBaTHYIO OLICHKY CUTYallUH U IIpeJylaraTh IUIaH €€ H3MEHEHHUS,

OOBSICHATh TPUYUHBI JIOCTUKEHHUS (HEIOCTM)KEHUS) pe3yJabTaTOB JEATEIbHOCTH, JaBaTh OIICHKY
MpUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBHI B ICATEIILHOCTD (B TOM YMCIIE B X0 BBIOTHEHUS (PU3MYECKOTO UCCIIETOBAHUS UITH
IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHBIIMXCS CUTYallMi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKIIUX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3YNIbTATA LIEIU U YCIOBUAM;

CTaBUThH ce0s HA MECTO JPYroro 4yeloBeKa B XOJI€ CIOpa WM AUCKYCCHM HA HAYYHYIO TeMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYrOro;

NPU3HABATh CBOE MPABO HA OMIMOKY NMPH PEUICHNU (PU3MYECKHX 3a/1a4 MM B YTBEP)KICHHUIX HA HAYYHbIC
TEMBI U TaKOE K€ IIPABO APYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce IpeMETHbIC Pe3yIbTaThl Ha 0a30BOM ypPOBHE JIOJKHBI OTpa)aThb
c(OPMHUPOBAHHOCTh y O0YUAIOIUXCSA YMEHUI:

UCIIOJIb30BaTh HOHATHUS: (U3NYECKHE M XMMUYECKHUE SIBJICHMs, HAOIIOACHUE, SKCIIEPUMEHT, MOJEIb,
TUIIOTE3a, €AUHHIIBI (PU3UUECKUX BEIIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUA BelecTBa (TBEPIOE,
KHJIKOE, ra3000pazHOe), MEXaHMUECKOE BM)KEHUE (paBHOMEpPHOE, HEpPaBHOMEpHOE, MPSMOJIUHENHHOE),
TpPaeKTOpHUs, paBHOJEHCTBYIOIIAs cuia, JedopManus (ympyras, IUIaCTHYECKasl), HEBECOMOCTD,
cooOLIaoIUecs COCY/Ibl;

pasznmuuarh sBieHus (audQy3us, TEmIoBOe BMKEHHWE YaCTHIl BEIIECTBA, PAaBHOMEPHOE JBIIKCHHE,
HEpaBHOMEPHOE JIBWKEHHE, MHEePLUs, B3aUMOJCHCTBUE TeJl, paBHOBECUE TBEPIBIX TEJ C 3aKPEMIEHHOM
OCBI0 BpaIlleHHs, Tepeaaya JaBICHUS TBEPABIMH TEJIaMH, JKUAKOCTIMH M Ta3aMu, arMochepHoe
JlaBJIeHUe, IUIaBaHUE TeJ, IPEBpAILEHUs] MEXaHWYECKOW HHEpPIruu) IO ONUCAHUIO UX XapaKTEpHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YUEHHBIX (U3UYECKUX SBJICHUN B OKPYXKAIOIIEM MHpE, B TOM YHCIE
¢du3nyeckue sBICHUS B MPUPOJIE: MPUMEPBI IBUKEHUS C PA3IUUYHBIMU CKOPOCTSIMU B KUBOW M HEKUBOU
IpUpoe, NEHCTBUE CHIIBI TPEHHs B MPUPOJEC M TEXHHKE, BIUSHHE aTMOC(EpPHOro JaBIIEHHUS Ha JKUBOM
OpraHu3sM, IUIaBaHHE PbIO, pblYaru B TeJe YEJIOBEKa, IMPU ATOM IMEPEBOIUTH NMPAKTHUUECKYIO 33]ady B
yueOHYI0, BBIETIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKM) (PU3NUYECKUX SBICHUII;

OTHCBIBATh U3YYCHHbIE CBOMCTBA TeN U (PU3NUYECKHE SABICHUS, UCTIONb3Ys (PU3NUYEeCKHe BEIUUUHBI (Macca,
00BbEM, IUIOTHOCTh BELIECTBAa, BPEMs, IyThb, CKOPOCTb, CPEIHSAS CKOpPOCTb, CHUJIa YIPYrocTH, Cuia
TSOKECTH, BEC Telsla, CUila TPeHHs, AaBieHHue (TBEPIOro Tena, )KMIKOCTH, ra3a), BhITAIKHUBAIOLIAs CHUIIA,
MexaHu4ecKas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KOI(DPHUIIMEHT IOJIE3HOTO ACHCTBUS
MEXAHU3MOB, KUHETHYECKas M TOTEHUUAJbHAs DSHEPIUs), NpPU ONKMCAHUU IPaBUIBHO TPAaKTOBATH
(Gu3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUEHUS M €OUHUIBI (U3NYECKUX BEITUYMH,
HaXOJUTh (OPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJTUUMH;

XapaKkTepu3oBaTh CBOMCTBA Tell, (GU3UUECKUE SBICHUS U MPOLECCHI, UCIONb3Ysl MpaBUa CIOKEHUS CHUI
(Bmosnb onHOM mpsiMoif), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBUIIO PaBHOBECHS pblyara
(6;oka), «30510TOE MPABUIIOY» MEXAHUKH, 3aKOH COXPAaHEHHs] MEXaHWYECKOW SHEPruM, NMpH 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBHIBATH €0 MAaTEMaTHUECKOE BhIPAKEHUE;

OOBSICHATH (hU3MYECKHE SIBJICHMSA, MPOIECChl U CBOMCTBA Tell, B TOM YMCJIE€ U B KOHTEKCTE CUTyallHi
MPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBIIBISATh NPUUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOMTH
o0bsicHeHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMopoil Ha 1-2 M3y4YEeHHBIX CBOWCTBA (PM3NYECKUX SIBICHUH,
busnyecKux 3aKOHa UM 3aKOHOMEPHOCTH;

pewath pacuéTHbIe 3a7auu B 1—2 neicTBuUs, UCTIONB3Ys 3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE (PH3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a/la4yM 3aMUCBIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3HMUECKUE
BEJIMYMHBI B (OPMYJIBl U TMPOBOAUTH PACUETHI, HAXOAMUTH CHPABOYHBIC JaHHbIE, HEOOXOAMMBIE IS
pelIeHus 3a/1a4, OIleHUBATh PEATUCTUYHOCTD TOTYyYEeHHON (PU3HUECKO BEINYMHBL;

pacro3HaBaTh NMpoOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOLIM (PU3HMUYECKUX METOIOB, B ONUCAHUU
UCCIICIOBaHMsl BBIJCIATh MPOBEPSIEMOE MPEANOJI0KEHNEe (TMIIOTE3Y), pa3inyaTh U MHTEPIPETUPOBATH
MOJTYYCHHBIN Pe3y/bTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, IEJIaTh BHIBOJIBI IO €r0 PE3yJIbTaTaM;
IPOBOJUTH OMNBITHI MO HAOMIOAEHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOWMCTB TeI:
dopMynupoBaTh  TpOBEpsEMble  NPEANOIOKEHUs, COOMpaThb YCTAaHOBKY U3  IPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATE XOJ OINbITA U (POPMYJINPOBATH BHIBOJIBI;



BBITMOJIHATH MPSMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, Macchl Tena, 00béMa, CHIIbI U TEMIEPaTyphl C
UCTIOJIb30BAaHUEM aHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, 3aMHUCHIBATh IMOKa3aHHUs MPHOOPOB € YYETOM
3aJIaHHON a0COJIFOTHOM MOTPEITHOCTA U3MEPCHUIA;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKON BETUYMHBI OT JAPYTrOil C MCIOJIb30BaHUEM
IOPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PAaBHOMEPHO IBMXKYIIETOCS Teja OT BPEMEHH JBIKEHHUS Tela,
CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEN TEJl M HE3aBUCHUMOCTHU CHIIBI
TPEHUs OT IUIOLIAJAN CONIPUKOCHOBEHHS TeJl, CUJIbl YIPYTOCTH OT YAJIMHEHUS IPYKUHBI, BbITAJKUBAOLIEH
CWJIBI OT 00BbEMA MOTPYKEHHOM YaCTH TEJIa U OT TUIOTHOCTH KHUIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH
Tena, OT MIYOUHBI, Ha KOTOPYIO IOTPYKEHO TEJO, YCIOBUIA MJIaBaHUS Tell, YCIOBHI paBHOBECHS phluara u
0JIOKOB), Y4acTBOBaTh B IUIAHUPOBAHWU YUEOHOT'O HCCICIOBAaHUS, COOMPATh YCTAHOBKY M BBIIOTHSITH
U3MEpEHUs, Cleaysd NpPeIOKEHHOMY IUIaHy, (DUKCHpPOBATh pPe3yJabTaThl IMOTYYEHHON 3aBUCHUMOCTHU
(¢u3nUecKuX BEIMYMH B BHJE NPEAJIOKEHHBIX TAaOMUI M TpaduKOB, AeNaTh BBIBOIBI MO PE3ylbTaTaM
HCCJIEI0BAHMS;

IIPOBOJIUTh KOCBEHHBIC M3MEPEHUsI (PU3MUECKUX BEIMYMH (IUIOTHOCTH BELIECTBA YKUIKOCTH M TBEPAOTO
Tena, CWJIa TPEHUS CKOJbXEHUsS, MAAaBICHUE BO3/JyXa, BBITAIKUBAIOIIAS CHJIA, JCHCTBYIOLIAs Ha
NOTPYKEHHOE B JKUAKOCTH TENO, KOAPPHUIMEHT MOJE3HOTO JEHCTBUS MPOCTHIX MEXAHW3MOB), CIEIys
MPEJIOKEHHOW UHCTPYKIIMU: TIPU BBITIOTHEHUH U3MEPEHUI cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYMCIIATh 3HAYEHUE UCKOMOU BEJIUYMHBL;

coOiroaaTh MpaBuiia TEXHUKU 0€30I1aCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHIUIBI JEHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, JUHAMOMETD,
coo011aroIIMecs cocyibl, 0apoMeTp, pblyar, MOJBUKHBINA U HETOABM)KHBIN 00K, HAKJIOHHASI IIJIOCKOCTh;
XapaKTepU30BaTh MPUHLIMUIIBI IEHCTBUS U3YYCHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPON Ha UX
onucaHus (B TOM YHUCIIE: MOJIIUIHUKH, YCTPOHCTBO BOJONPOBOJIA, I'MIPABIMUECKUN MPECC, MAaHOMETP,
BBICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp), UCHOIB3YS 3HAHHS O CBOMCTBAX (PU3MUECKHUX SBICHUU U
HeoO0XoauMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IOPUBOANUTH TpUMEphl (HAXOAUTh HWHPOPMALMIO O TMPHUMEpax) MPAKTUYECKOIO HCIOJIb30BaHUS
¢usnyecKkux 3HAHWM B IOBCEJIHEBHOW KHU3HU JJIsi oOecreueHusi Oe30MacHOCTH MpH OOpalleHuH ¢
npubopaMM M TEXHHYECKMMHU YCTPOWCTBAMH, COXPAHEHHUs 3/I0pOBbsi U  COOJIIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKaIOILEH Cpefe;

OCYILECTBIISATH OTOOP UCTOUYHMKOB MH(popMalu B MIHTepHETE B COOTBETCTBUHU C 3aJJaHHBIM IOMCKOBBIM
3alpocoM, Ha OCHOBE HMEIOLIUXCS 3HAHUM M MyTEM CpaBHEHMsSI Pa3IMYHBIX HCTOYHHMKOB BBIIENSTH
UH(POPMALINIO, KOTOPas SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh IPU BBIIOJHEHUU YYE€OHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro
COJIEp/KaHus, CIIPABOYHBIE MaTEepHaIIbl, peCcypchl ceTu VIHTepHeT, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, Npeodpa3zoBaHus HHPOPMAIIUN U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/1aBaThb COOCTBEHHBIE KpPaTKHWE IMUCHbMEHHbIE M YCTHBIE COOOILIEHHMS Ha OCHOBE 2—3 HMCTOYHUKOB
uHpopMaluu (PU3NYECKOTO COAEpKAHMSI, B TOM YHCIEe NyOIMYHO JAenaTh KpaTKWe COOOIIEHHS O
pe3yibTaTtax MPOEKTOB WIM Y4YEOHBIX HCCIEIOBaHUN, MPU 3TOM I'PaMOTHO HCIOJIBb30BaTh M3YyYEHHBIH
NOHSTUHMHBIN anmapar Kypca (pU3uKH, COPOBOXKAATH BBHICTYIUICHHUE MTPEe3eHTAIINEH;

OpU BBIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHMM pacmpeensiTh OO0A3aHHOCTH B TIpyIIe B
COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladyaMH, CJIEIUTh 3a BHIIIOJHEHUEM IIJlaHa JEHCTBUM, aJeKBaTHO
OLICHUBATh COOCTBEHHBIM BKJIAJ B JIEATENbHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHHKATHBHOE
B3aMMOJICICTBHE, YUUTHIBAasi MHEHHE OKPYKAIOIIHX.

K xonuy oOydenus B 8 kJjacce rnpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIIOJIb30BaTh IOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KEHHE aTOMOB M MOJEKYII,
arperatHble COCTOSIHUS BEILIECTBA, KPUCTAJUITMUECKHE U aMOp(HbIE Tella, HACHIIICHHbII 1 HEHACHIILIEHHbIH
nap, BIQKHOCTb BO3AyXa, TEMIEpATypa, BHYTPEHHSs JHEPrus, TEIJOBOM ABUIATENb, 3JIEMEHTApPHBIN
JJIEKTPUYECKUN 3apsJl, DIEKTPUUECKOE T0JIe, MPOBOJHUKH U JAUDIICKTPUKH, TOCTOSITHHBIN 3JIEKTPUUYECKUN
TOK, MarHUTHOE TOJIE;



paznuyath sABIEHUs (TEIJIOBOE pacIIMpeHHEe U CXKaThe, TeIulonepenaya, TEIUIOBOe paBHOBECHE,
CMauyMBaHUE, KaNWUISAPHbIE SIBJICHUS, WCHApEeHHe, KOHJIEHCALUs, IUJIABJIEHUE, KPUCTALIA3aIUs
(oTBepaeBaHKE), KUIICHUE, TEIUTONEpenaya (TErIONPOBOIHOCTh, KOHBEKITUS, U3IIYICHHE), AICKTPU3AIUS
TeJ, B3aUMOJAEHCTBUE 3apsiI0B, IEHCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE
MarHuToB, JEHCTBHE MAarHUTHOTO TMOJS Ha MPOBOJAHMK C TOKOM, 3JEKTPOMAarHUTHas HMHIYKIHS) IO
ONMCAHHUIO MX XapaKTepHBIX CBOWCTB M HA OCHOBE OINBITOB, AEMOHCTPHPYIOLIMX JaHHOE (uznyeckoe
SIBJICHUE;

pacro3HaBaTh NPOSBICHUE H3YYCHHBIX (U3UUECKUX SBICHUH B OKPYXKAIOIIEM MHpPE, B TOM YHUCIIE
dbusnyeckue SBICHUS B MPUPOAC: MOBEPXHOCTHOE HATSXKEHUE M KAMWUISIPHBIC SBJICHUS B MPUPOJIE,
KpPHUCTAJIBI B IPUpOJIE, n3nydeHue ComHIla, 3aMep3aHie BOAOEMOB, MOPCKHE Opr3bl, 00pa3oBaHKUE POCHI,
TyMaHa, WHEs, CHEra, J3JEKTPUUECKHUEe SIBIICHUS B aTMmocdepe, IJIEKTPUYECTBO IMKUBBIX OPraHU3MOB,
MarHuTHOE moJie 3eMyH, JIpeld MOI0COoB, POJIb MArHUTHOTO TOJS JJIS KM3HH Ha 3emiie, MOJSpHOE
CUSIHUE, TIPU 3TOM NEPEeBOAMUTH MPAKTUYECKYIO 33aady B y4eOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKM) PU3NIECKUX SIBIICHUI;,

ONKCHIBATh HU3YYEHHBbIE CBOWCTBA Tel MU (PU3MYECKUE SBICHUS, HCIONB3Yysd (DU3MUYECKHE BEIUYMHBI
(TeMmieparypa, BHYTPEHHSISI JHEpIHsl, KOJMYECTBO TEIUIOTHI, YyJEIbHAs TEIUIOEMKOCTbh BEIIECTBA,
ylaenbHas TeIUloTa IUIABIEHUS, YJelbHas TeIioTra mnapooOpa3oBaHUs, YZAelbHas TEIIOTa CrOpaHHs
TOIIMBA, KOA(G(OUIUEHT MOJIE3HOTO ACUCTBUS TEIJIOBOM MAalIMHbBI, OTHOCUTEIbHAS BIQXKHOCTh BO3AYXa,
AIIEKTPUYECKHUH 3aps]l, cujla TOKA, SJIEKTPUUECKOE HAIPSKEHUE, COIPOTUBIICHUE IPOBOIHUKA, YIEIbHOE
COMPOTUBIIEHUE BEIIECTBA, padOTa M MOIIHOCTh JJIEKTPUYECKOrO TOKA), MPH OMHMCAHUU TMPABUIHHO
TPaKTOBaTh (DU3WYECKHI CMBICI HCIIONB3YEMbIX BEIMYUH, OOO3HAYCHHS W EIUHUIBI (U3NIECKUX
BEJIMYMH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PM3UYECKYIO BETMYHUHY C IPYTUMU BEMUYMHAMU,
CTPOUTH TPAPUKH U3YICHHBIX 3aBHCUMOCTEH (PM3MUECKUX BEITHYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3UYECKUE SIBICHUS W TPOIIECCHI, UCIIOJIb3Ys OCHOBHBIE IMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTPOEHHUsl BEUIeCTBa, MPUHIMI CYNEeprno3uluu Tmojeil (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma [uisl ydacTka LenH, 3aKoH Jlxoynsa—
JleHia, 3aK0H COXpaHEHMs SHEPTUH, TIPU 3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YMCIE U B KOHTEKCTE CUTyalMil MpakTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATh MPUUUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH O00biACHEHHE U3 1-2
JIOTUYECKHX I11aroB ¢ ONMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3HMUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTE;

pemmaTh pacy€THbIC 3a7a4l B 2—3 IEHCTBUS, UCTIOJIB3Ys 3aKOHBI 1 (HOPMYJIBI, CBS3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/layd 3alHChIBATh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JUIS pEeUIeHMs] 3aJaud, BBIOMpPATh 3aKOHBI W (QOpPMYJbl, HEOOXOAMMBbIE Al €€ pelIeHMUs,
POBOJIUTH pacuéTbl U CpaBHUBATh IOJIyYCHHOE 3HAuY€HUE (PHU3MUECKOW BEIMYMHBI C H3BECTHBIMU
JAaHHBIMU;

pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh NMPH MOMOIIM (U3UYECKUX METOOB, HCIOJIB3Ys
OINMCAHUE WCCIIEIOBaHMS, BBIICISTh MPOBEPSIEMOE MPEIIO0JIOKEHNE, OIIEHUBATh MPAaBUIBHOCTH MOPSIKa
IIPOBEJICHUS MCCIIEA0BAaHNUS, 1€TaTh BbIBOBI;

IIPOBOJMTD OIBITHI 110 HAOIIOJIEHUIO PU3NYECKUX SIBICHUN WU (PU3NUYECKUX CBOMCTB Tel (KamuJUIspHbIE
SIBJICHHS, 3aBUCUMOCTD JIaBJICHHSI BO3JlyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH IPOIecca OCTHIBAHUS
U HarpeBaHWs MpU H3ITYYEHHMH OT LBeTa H3Jydaromeidl (MOrJomaronieil) MOBEpXHOCTH, CKOPOCTb
UCIIApEHUsl BOABI OT TEMIEPATYpPbl JKUAKOCTH M IUIOMAAM €€ IOBEPXHOCTH, JJIEKTpU3alus Tell U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsA0B, B3aMMOJEWUCTBHE IOCTOSIHHBIX MAarHMTOB, BHU3yaJu3allus
MarHUTHBIX MOJEH MOCTOSIHHBIX MArHUTOB, JIEWCTBHSI MAarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM,
CBOMCTBa DJIEKTPOMAarHuUTa, CBOWCTBAa OJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IpoBEpsieMbIE TPEATIOIOKEHUS, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000PYA0BAHHMSI, OIUCHIBATD X0/
ombITa ¥ (OPMyYIHPOBATH BHIBOAbL;

BBITIOJIHSAITh TIPSIMBIE HM3MEPEHUS TEMIIEpaTypbl, OTHOCHUTEIBHON BIAXXHOCTU BO3/yXa, CHJIBI TOKA,
HANPSDKEHUS C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U NaTYMKOB (PU3UUYECKUX BEIMYWH, CPAaBHUBATH
PE3yNbTaThl U3MEPEHUH C YIETOM 3aJaHHOHN a0COIFOTHOM MOTPEITHOCTH;



IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEIUYMHBI OT APYrof € UCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUN (3aBUCUMOCTb CONPOTHBIICHUS IIPOBOJHUKA OT €ro JJIMHBI, IJIOLIaJN MONEPEYHOI0
CEUeHMs M Y/EIbHOIO CONPOTHBIIEHHS BELIECTBA NPOBOJHUKA, CHJIBI TOKA, UIYIIErO Yepe3 MPOBOJHMUK,
OT HaIpPsKEHWs Ha IPOBOJHUKE, MCCIECJOBAHUE IOCIEIOBATEIBHOTO M IMApaUIEIbHOIO COCAMHEHUN
IIPOBOJIHUKOB): IUIAHMPOBATH MCCJIEIOBAHUE, COOUPATh YCTAHOBKY U BBINOJHATH HW3MEPEHUs, CIELys
NPEUIOKEHHOMY ITUIaHy, (UKCHUPOBATh pPE3YNbTaThl IMOJIYYEHHOW 3aBUCHMOCTH B BHUJAE TaONUIl H
rpauKoOB, Je/1aTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEOBaHUS;

IPOBOJIUTH KOCBEHHBbIE H3MepeHHst (u3nueckux BeMMYWH (yJelbHas TeIIOEMKOCTh BEIIECTBa,
COIIPOTHBJIEHUE IPOBOJHHUKA, paboTa MU MOLIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYS MPEAI0KEHHON MHCTPYKIIMH, U BBIUUCIISITh 3HAUEHHE
BEJIMYMHBI;

cOOJIIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYI0OBaHHUEM;
XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUSA U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C OIOPOM Ha UX
onucaHus (B TOM YHCIE: CHCTEMa OTOIUIEHHUS JIOMOB, T'MTPOMETp, IMapoBas TypOuHa, amIepMerp,
BOJIETMETP, CYETUMK DSJICKTPUYECKOH HSHEPruM, 3JIEKTPOOCBETUTENbHbIE NPUOOpPHI, HarpeBaTeIbHbIE
AIIEKTPONPUOOPH! (TIPUMEPBI), AIIEKTPUUYECKHE NPEAOXPAHUTENH, SJIEKTPOMATHUT, JJIEKTPOJBHUIATENb
IOCTOSIHHOTO TOKA), MUCIIOJIb3YsI 3HAHUsI O CBOICTBAaX (PM3MUECKUX SBICHUN U HE0OXOAuMBbIe (hru3nyecKkue
3aKOHOMEPHOCTH;

pacrmo3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA U M3MEpUTEIbHBbIE NPUOOpPHI IO CcXemMaM H
CXEMaTHYHBbIM PHUCYHKaM (KHJIKOCTHBI TEpMOMETpP, TEpMOC, ICUXPOMETpP, TUIPOMETp, JBUTATENb
BHYTPEHHEI0 CrOpaHMsi, DSJEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl DJJIEKTPUUYECKUX LEneld ¢
IIOCJIEIOBATEIbHBIM U NapajljieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jidyas yCJIOBHblE O00O3HAuCHUs
AJIEMEHTOB JJIEKTPUYECKUX LIETIEH;

IOPUBOAUTH TpUMEphl (HAXOOUTh HHGPOPMALKIO O MPUMEPax) MPAKTHUECKOro HCIOIb30BaHUS
¢usnyeckux 3HaHMM B IOBCEJIHEBHOM >KM3HM JUIsl oOecrieuyeHus Oe30MacHOCTH HpHU OOpalleHuu C
npubopaMM M TEXHHYECKMMHU YCTPOWCTBAMH, COXPAaHEHHUs 3/10pOBbsi U  COOJIIOJCHHS HOPM
9KOJIOTUYECKOTO ITOBE/ICHUS B OKPYXKAIOLIEH cpelie;

OCYILECTBIISATh MOUCK HMHGpopMalMu (u3nyeckoro cojepxanus B VMHTepHeTe, HA OCHOBE MMEIOLINXCS
3HAHUWA U MyTEM CpaBHEHUS JONOJHUTENbHBIX UCTOYHUKOB BBIIEIATh MHPOPMAIUIO, KOTOpas SBISETCS
POTUBOPEYMBON HIIM MOXKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh IPU BBIIOJHEHUU YYE€OHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO JIMTEpaTypy (QHU3NYECKOro
COJIEp/KaHus, CIIPABOYHBIE MaTEpHAIIbl, peCypchl ceTu VIHTepHeT, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, MpeoOpa3zoBaHus HHPOPMAIIUN U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpaTKHE YCTHbIE cOOOIeHHs, 0000mias HHQOpPMALUI0 U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOrO COJIEP’KaHUs, B TOM YHCIE MyOJUYHO MPEACTABIATh PE3YIbTaThl
IIPOEKTHOM WJIM MCCIEAO0BATEIbCKON AESITENBHOCTH, NPU 3TOM TPaMOTHO HCIOJB30BaTh HM3YYEHHBIN
MOHSTUHMHBIN anmapar Kypca (pU3uKH, COTPOBOXKAATh BBICTYIUIEHHUE IIPE3EHTAIINEH;

OpU BBIMOJIHEHUH YYeOHBIX TPOEKTOB M HCCIEIOBAHUN (U3NYECKUX MPOIECCOB PpaCIpeaessaTh
00s13aHHOCTH B TpPYMIE€ B COOTBETCTBUM C IMOCTaBICHHBIMHU 33aJjauaMH, CJIEIUThH 3a BBHIIOJHEHUEM IUIaHA
JeCTBUN U KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJA B JESATEIbHOCTH I'PYIIIIHI,
BbICTpauBaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE, IPOSBIISAS TOTOBHOCTh pa3periaTh KOH(INKTHI.

K xonmy oOydeHus B 9 kJjiacce npeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTD Y OOyUAIOIINXCS YMEHUMN:

UCIIONIb30BAaTh TMOHSTHUS: CHUCTEMa OTcuéTa, MarTepualibHas TO4YKa, TPACKTOPHUS, OTHOCHTEIbHOCTH
MEXaHUYECKOTo ABWKEHMs, nedopmanus (ympyras, I[JIacTHYecKas), TPEHHE, LIEHTPOCTPEMHUTEIbHOE
YCKOpEHUE, HEBECOMOCTh M TEPErpy3KH, IEHTP TSHKECTH, a0COIIOTHO TBEPIOE TENO, LEHTP TSKECTU
TBEPAOrO Teja, paBHOBECHE, MEXaHMUYECKHE KONeOaHWs M BOJIHBI, 3BYK, MH(QPa3BYK U YIbTPa3BYK,



9JIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTH,
CHEKTPBI UCITYCKAHUSI U TIOTJIONIEHHS, annb(da, 6eTa- u raMMa-u3mydeHus, U30TOIIbI, AepHas SHEPTeTHUKa;
pa3nuyaTth SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSIMOJIMHEHHOE IBIKCHHE, PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JIBUKEHHE, CBOOOJHOE TaJeHHE TeJI, PABHOMEPHOE [BM)KEHHE IO OKPYKHOCTH,
B3aUMO/ICHCTBHUE TEJI, PEaKTUBHOE JBIDKCHHE, KOJIeOaTenbHOE JBIKCHHE (3aTyXaroIie W BHIHYK/ICHHBIC
KojieOaHMs), PE30HAHC, BOJIHOBOE JBMKEHHUE, OTPAXKEHUE 3BYKa, NPSMOIMHEHHOE pPacHpOCTpaHECHHUE,
OTpa)XEHUE U NPEJIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPaKEHHE CBETa, pa3jiokeHHe Oeloro cBera B
CHEKTp U CJOXEHHE CIHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAs pPaJUOAKTHBHOCTb,
BO3HHMKHOBEHHE JIMHEHYATOTO CIIEKTPa U3IY4EHHs) IO ONMCAHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (U3UUECKHX SBICHHH B OKpY)KAlOIIeM MHpe (B TOM 4YHCIE
¢usnueckue sBICHHUA B NPUPOAE: NPHIUBBI M OTJIMBBI, JBWKEHUE IulaHeT COJNHEYHOW CHUCTEMBI,
pPEaKTUBHOE JBIKCHUE JKUBBIX OPraHM3MOB, BOCIPHITHE 3BYKOB JKHBOTHBIMH, 3E€MIIETPSICCHHE,
ceificMUYeCcKHe BOJHBI, I[yHAMH, 9XO, [[BETa TeJl, ONTHYECKHUE SBICHHUS B IPHUPOJE, OWOIOTHYECKOE
JCUCTBHE  BUJAUMOTO,  YIbTPAapHOJIETOBOTO U  PEHTTEHOBCKOTO  M3JIy4CHUH,  €CTeCTBEHHBIN
paZMOaKTHBHEIA (POH, KOCMHUYECKHUE JTyYH, PaIHOAKTUBHOE H3ITyYeHHE IPUPOIHBIX MUHEPAJIOB, EHCTBHE
PaIMOAKTHBHBIX M3JIYYEHHH Ha OPraHU3M 4YeJOBEKa), MPH ITOM IEPEBOJIUTH MPAKTHUECKYIO 3a/ady B
y4eOHYI0, BBIICNISATH CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKHN ) (PU3UUECKUX SIBICHUN;

OIMCBHIBATh HM3yYCHHBIC CBOMCTBAa Tel W (U3NYECKUE SBICHUS, HCIONB3Ys (PU3MUECKUE BEIMYUHBI
(cpenHsss 1 MIHOBEHHAs CKOPOCTh TeJla NPU HEPaBHOMEPHOM JIBWKEHHUH, YCKOpEHHE, NepeMelleHUe,
IIyTb, YIJIOBAsi CKOPOCTh, CUJIA TPEHHSI, CUJIAa YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHNE CBOOOIHOTO MaeHus,
BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHIIBI, MEXaHW4ecKas padoTa ¥ MOILIHOCTb, TIOTEHIHAIbHAS SHEPIHs
TeJa, MOJAHATOTO HaJl OBEPXHOCTHIO 3€MIIM, TIOTCHIMAIBHAS SHEPTHS CKATOW MPYKUHBI, KWHETHYECKAsT
SHEPTUsl, MOJHAs MEXaHWYeCKasi SHEPTHs, IIEPHOJI U YacToTa KojeOaHUH, [UTMHA BOJIHBI, TPOMKOCTb 3BYKa
M BBICOTA TOHA, CKOPOCTh CBETa, IIOKA3aTeNb MPEJIOMIICHUS CpEAbl), TPU OIUCAHUW TIPABHIIBHO
TPaKTOBaTh (DU3WYECKHH CMBICI HCIOJNB3YEMbIX BEIMYUH, OOO3HAYEHHS U EJUHULBI (U3NYECKUX
BEJIMYMH, HAXOJIUTH (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BETMYNHY C APYTUMH BEIUIHHAMH,
CTPOUTH TpapUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepru30BaTh CBOWCTBA TelN, (PU3MUECKUE SIBJICHHUS M MPOIECCHI, HCIONB3Ys 3aKOH COXPaHEHUS
SHEpPIruH, 3aKOH BCEMHUPHOTO TATOTEHMS, MPUHLMUI CYNEPIO3UIUH CHJI, MPUHIUI OTHOCHUTEIBHOCTH
lanmunes, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUS UMITYIIbCA, 3aKOHBI OTPAXKECHUSI U TPEJIOMIICHHUS CBETA,
3aKOHBl COXPaHEHMs 3apsJA0BOTO M MAaccOBOIO 4YHCEN MPH SIEPHBIX pEakUusX, OpU ATOM J1aBaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA W 3aIMCHIBATH €r0 MaTeMaTHYeCKOEe BBIPAKEHHE;

OOBSICHATH (PM3MUECKUE MPOLIECCHl U CBOMCTBA Ted, B TOM YMCJIE€ M B KOHTEKCTE CUTYAIMil MpPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH MPHUYNHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHNE U3 2—3
JIOTMYECKHUX IIIAroB C OMOPOM Ha 2—3 M3Yy4EHHBIX CBOMCTBA (PM3UUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTE;

pewmiath pacu€THbIE 337a4yM (OMHMpAIOIIMEcs Ha CHCTEMY W3 2—3 ypaBHEHMIA), HCIOJIb3Ysl 3aKOHBI U
bopMyIbl, cBs3bIBalOMME (U3NYECKHE BEIWYMHBI: Ha OCHOBE aHAM3a YCIOBUS 3aJadyll 3aliChIBAThH
KpaTKoe YCJIOBHE, BBISBIATH HEAOCTAIONIME MIIM W30BITOUHBIE JaHHbIEC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOUMBIE ISl PEIICHHSI, TPOBOIUTH PACUETHI U OIICHUBATH PEATUCTHYHOCT TMOTYYCHHOTO 3HAUCHHS
(bU3MUeCKOil BETMUNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU TOMONIH (PU3WYECKUX METOJIOB, HCIIONB3Ys
OTMCaHHUE WCCIICOBAHMS, BBIACIATH MPOBEPSEMOE MPEANOIOKEHUE, OIIEHNBATh MPAaBUIBHOCTD MOpPsAKa
IIPOBE/ICHUS HCCIIEIOBAHUS, JIENIaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YIIbTAThl HAOIIOICHHU 1 OIBITOB;
IPOBOJUTH OMBITHI 10 HAOMIONEHUIO (U3NYECKUX SBICHUNA WM (PU3MUECKUX CBOICTB Ten (M3yueHHUe
BTOPOTO 3aKOHa HBIOTOHA, 3aKOHA COXpAaHEHUS SHEPIUH, 3aBUCUMOCTD MEPHOA KOIEOAHUH MPY>KUHHOTO
MasiTHUKA OT MacChl Tpy3a M KECTKOCTU MPYXKHUHBI U HE3aBUCUMOCTh OT aMIUIUTYbl MaJbIX KOJIeOaHUH,
NPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3lIoKeHHWE OEJIoro cBeTa B CIIEKTpP, M3yYCHHE CBOMCTB
n300pakeHHs B TUIOCKOM 3epKaje M CBOMCTB H300paKeHHMs NpeaMera B COOHMparoliel JIMH3E,
HaOJII0/ICHNE CIIOMIHBIX W JIMHEHYAThIX CIIEKTPOB U3JIYUCHHUS): CAMOCTOSATENIFHO COOMPATh YCTAHOBKY U3
U30BITOYHOTO Habopa OOOPYZOBaHUS, ONHUCHIBATH XOJ OIBITa M €ro pe3yiabTaTbl, (HOpMyTUpOBATH
BBIBOJIBI;



MPOBOAUTD MPU HEOOXOTUMOCTH CEPHIO MPSIMBIX U3MEPEHHM, ONpeieNsisl CpeJHee 3HaUeHHE U3MEPSIeMOM
BeIMYMHBI ((DOKYCHOE pACCTOSIHHE COOMpAaroliel JMH3bI), 0OOCHOBBIBATH BHIOOP Crocoba M3MepeHus
(m3MepuTeIHLHOTO MPUOO0Pa);

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMUUH C UCIIOJIB30BAHUEM MPSIMbIX U3MEPEHHMA
(3aBUCUMOCTD IYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBMKEHMM 0€3 HayaJIbHOM CKOPOCTH, MEepHoja
KOJICOAHWH MaTeMaTHYECKOr0 MAasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yIJIa OTPAXKEHUS CBETa OT yrja
NaJieHuss W yrja MpeJOMJICHHS OT yIyla NaJeHUs): IUIAHUPOBAaTh HCCIEAOBAaHUE, CAMOCTOSATEIHHO
coOHMpaTh YCTaHOBKY, (PUKCUPOBATH PE3yNbTaThl MOIYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH B BUJIC
TabJIUI ¥ TpauKoB, AeJaTh BHIBOJBI IO PE3yIbTaTaM HCCIIEI0BAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEIMYUH (CpeIHsSsi CKOPOCTh M YCKOPEHHE Tela IpH
PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpEHHE CBOOOJHOrO MaeHHs, KECTKOCTh MPYKUHBI, KO3PPHUIHEHT
TPEHUSI CKOJIBKCHMS, MeXaHudeckas paboTa M MOIIHOCTb, 4YacToTa M IEpUoJ KosieOaHuin
MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, ONTUYECKAasl CUJa COOMpPAIOIIEH JIMH3bI, PaJUOAKTHUBHBIN
¢$oH): NMIaHUPOBATh U3MEPEHHUs, COOUPATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJIHITH MU3MEPEHUS,
clenysl IpeIoKEHHOW MHCTPYKIMU, BBIYMCISATh 3HAYCHUE BEIMUYMHBI M aHAJIH3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

pa3ianyaTh OCHOBHBIC NMPU3HAKU H3YYEHHBIX (PU3UYECKHX MOJENEeH: MaTepuaabHas TOYKa, aOCOIIOTHO
TBEP/IOE TEJO, TOUCUHbI UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, IUIAHETapHas MOJIENb aTOMa, HyKJIOHHAs
MOJIeIb aTOMHOTO SIpPa;

XapaKTepUu30BaTh NPUHLUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB C ONMOPOM Ha UX
omnucaHus (B TOM YHUCIE: CIHUJIOMETP, JATUYUKU TOJOKEHHS, PACCTOSIHUS U YCKOPEHUs, paKeTa, 3XO0JoT,
OYKH, TEpHCKOMN, (hoToammapar, ONTHUYECKUE CBETOBOMBI, CIIEKTPOCKOI, TO3UMETpP, Kamepa Buibcona),
UCIIOJIB3YS 3HAHUS O CBOMCTBaX (PU3MUECKUX SBJICHUM U HEOOXOAUMbIE (U3NUYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHMUECKHUX YCTPOICTB, MU3MEPUTENIbHBIX
npuOOpPOB U TEXHOJOTMYECKHX MPOIECCOB MPU PELICHWH Y4eOHO-NIPAKTHUECKUX 3a]ad, ONTHYECKUe
CXEMBI JIJIs1 TOCTPOEHUSI U300paKeHH B IJIOCKOM 3€pKajie U coOuparomien JI1uH3e;

OPUBOANUTH TpUMEphl (HAXOOUTh HHPOPMALKMIO O MPHUMEpax) MPaKTHUYECKOTO HCIOIb30BaHUS
¢usnyecKkux 3HAHMM B IOBCEJIHEBHOM >KM3HM JUIsl oOecrieuyeHus Oe30MacHOCTH NpHU OOpalleHuu C
npubopaMM M TEXHHYECKMMHU YCTPOWCTBAMH, COXPAHEHHUsS 3/I0pOBbsi U  COOJIIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPY>KaIOILEH Cpefe;

OCYIIECTBIIATh TOUCK HHpOpManuu (U3NYECKOTO coaepkaHus B VIHTepHeTe, caMOCTOSATEIbHO
bopMynupys TMOHMCKOBBIM 3ampoc, HAXOAWTh IMYTH ONPEIENECHUS JOCTOBEPHOCTH IOJTY4YEHHOMN
UH(POPMAILIMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JOTIOJTHUTEIbHBIX HCTOYHUKOB,;

MCIIOJIb30BaTh IPU BBIIOJHEHUU YYEOHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro
COJIepKaHusl, CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTu VIHTepHeT, BiIaaeTh NpuéMaMi KOHCIIEKTUPOBAHUS
TeKcTa, Mpeodpa3zoBaHus HHPOPMAIIUN U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(POPMALUHU M3 HECKOJIBKHX
UCTOYHUKOB (U3MUYECKOTO COJEep)KaHus, NyOIMYHO TPEACTaBIATh pPE3yJbTaThl MPOEKTHON WIH
MCCIIEI0BATEIBCKOM 1€ATEIbHOCTH, IPY 3TOM IT'PaMOTHO HMCIIOJIb30BaTh U3yUEHHBIN OHATUIHBIN anmnapar
U3y4aeMoro paszena (U3MKUM U COMPOBOXKIATh BHICTYIUIEHHE IMpE3EeHTalued ¢ y4éToM OCOOEHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE §
7 KJIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero OGHTPOJII)HLIC pﬁaKanecmne o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypesI
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKIIETr0 MUpa
bubmuorexa [JOK
11 PusuKa - Hayka o MpHpoze 2 0 0 https://m.edso0.ru/7f416194
bubmuorexa [JOK
12 Du3HHECKHE BT IHHEI 2 0 0 https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBEHHOHAYYHBINA METO/ TIO3HAHMS 2 0 1 https://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pa3nes 2. [leppoHavya/ibHbIE CBEICHUS] O CTPOEHHH BellleCTBa
bu6nmoreka [JOK
1 1
21 CTpockue BetecTsa 0 https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 0 1 bubnuoteka [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
2 1 1
2.3 ArperatHble COCTOSIHUS BEILIECTBA § https://m.eds0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBukeHre U B3aUMOIeiiCTBHE TeJl
bu6mmorexa [IOK
1
3.1 MexaHueckoe JBIKEHHE 3 0 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4 1
32 Hrepuus, macea, nA0THOCT 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
14 1 2
33 Cuma. Bugpt cut https://m.edso0.ru/7f416194
Hroro mo pazaeny 21



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

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 1 bubnmoreka [JOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.2 JlaBIICHHE KHKOCTH > 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmoceproe nasemie 6 1 https://m.edsoo.ru/7f416194
44 JleficTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pasueny 21
Pa3pnen 5. PaGoTra 1 MOIHOCTB. JHeprus
bu6mmoreka [IOK
51 Pabora u momEocTs 3 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
52 Hpocteie mexarmsmb! > 1 https://m.edso0.ru/7f416194
bu6nmoreka [JOK
4 0
53 Mexarieckas SHepria https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBroe Bpems (IloBTopeHue maTepuana) 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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

8 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06PA30BATETbHBIE
padoThl padoThbl pecypesi
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CTpoeHue 1 CBOICTBA BENIECTBA 7 0 0 ﬁgggl/ﬁeeﬁgﬂﬁﬁ fa181ce
bu6mmoreka [IOK
12 Tenosbie nporecc! 21 1 > https://m.edsg).ru/?f418lce
Hroro no pasueny 28
Pazgen 2. diiekTpuyeckre 1 MAarHUTHBIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' X B3aUMO/ICHICTBUE https://m.edsoo.ru/7f4181ce
2.2 TTOCTOSIHHBII SJIEKTPHIECKHI TOK 20 1 7 ﬁgg;?/(r)rfee%zior{fﬂ f4181ce
bu6nmoreka [JOK
2.3 MaruTHbie sBiCHHs 0 1 L5 https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHAs MHIYKIHS 4 0 0 ﬁggg?lﬁeezzgorﬁﬂ fa181ce
Hroro no paszneny 37
PesepsHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5



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

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne o/m HpOrpAMMES Beero KoﬁnTponLHHe l'[pﬁaRanecmle 06pazoBaTeIbHbIE
padoThl padoThbl pecypesi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OITMCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
2 1
12 Bsanmozercreue Tex 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
10 0 3
13 3aKOHbI COXpaHCHNA https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexanuueciue xoneOanms https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
8 1 3
2:2 MexaHueCKue BONHbI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTPOMArHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6 0 2 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 6
Pa3znea 4. CBeToBbIE AABJICHMSI
bu6mmorexa [IOK
6 0 2
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
6 0 3
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 PazsoxeHnue 6e10ro cBeTa B CIIEKTp 3 0 2 Eubmorexa LIOK

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

Hroro no pazneny

15

Pa3nea 5. KpanroBble ABJIeHUA

5.1 HcnyckaHue U MOrIONIEHHE CBETA aTOMOM 4 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoennue aTomMHoro sapa 6 ! Eftlgg:lldl(sr?eﬁls(%(.)rﬁl 7f41a4a6
>3 FlaepHbie peakin ! 1 Eﬁgﬁ/ﬁ.ﬁ;ﬁi%ﬂmmmes
Hroro 1o pasueny 17
Pasnen 6. [loBTOpHTEIbHO-00001IAK0INIT MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 ) bubnnorexa [HOK
Kypca Ghu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27



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

7 KJIACC

MNOYPOYHOE IIJIAHUPOBAHME ( 68 yacoB, 2 yaca B He1eJ110)

Ne KoJsinyecTBo 4yacoB JIeKTPOHHBbIE U(PPOBHIE
wn ara Tema ypoxa Beero  KoHTPoabHbIe  TIpakrnueckue o0pa3oBaTelbHbIE
padoThI padoThI pecypchl
Pazgen 1. ®usuka u €€ poJib B NO3HAHUU 6
OKPY:KaKIIero Mupa
1 04.09 § ®dusuka — HayKa o npupoje. JABieHus 1
PUPOIBI
2 05.09 § Du3nyeCcKue SABJICHUS 1
3 11.09  ®usuyeckue BETUUMHBI U UX U3MEPEHHE 1
12.09 Vpok-uccnenosanue "M3mepeHue remneparypbl
4 IIPY TIOMOIIY >KMIKOCTHOI'O TEPMOMETPA U 1 1
JaTYMKa TeMIlepaTyphl"
5 18.09 | Metozas! HayuHOTO MO3HaHUA. OnHcaHue 1 bubnnorexa [JOK
(U3NUECKUX SIBIICHHUH C TTOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
19.09 | VYpok-uccienoranue "IIpoBepka THIIOTE3HI:
6 JTAIBHOCTH MOJETA IapUKa, MyIEHHOTO 1 1
TOPU30HTANILHO, TEM Oo0JIbllIEe, UeM OoJblle
BBICOTA ITycKa"
Pasnen 2. [lepBoHavaibHbIE CBEACHUS O 5
CTPOEHUH BellecTBa
7 25.09 Crpoenue BemniecTBa. ONbITHL, JOKA3bIBAIOIINE 1 bu6mmoreka [JOK
JIMCKPETHOE CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 26.09 JIBMDKEHHE YaCTHII BEIIECTBA 1 bubmorexa [IOK
HBet https://m.edsoo.ru/ff0a013e
9 2.10 VYpoxk-uccnenoanne «OMBITHI 10 HAOTIOACHUIO 1 1
TEIIOBOTO PACIIMPEHUS Ta30B»
10 3.10. ‘ ArperarHble COCTOSIHHS BEIIECTBA 1
11 10.10 | OcoOeHHOCTH arperaTHBIX COCTOSIHHNA BO/IBI. 1 bubnnorexa [JOK
O6o6menue no pa3aeny «llepBoHadanbHbIe https://m.edsoo.ru/ff0a0378
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CBCIACHUA O CTPOCHUHU BEIICCTBA»

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl 21
12 16.10 Mexanudeckoe aBrmxeHue. PaBHomepHoe u 1 bu6mmoreka [IOK
HEPaBHOMEPHOE JIBIIKCHUE https://m.edsoo.ru/ff0a05c6
17.10 bu6mmoreka [IOK
13 Cropocts. Exuruus! ckopocth 1 https://m.edsoo.ru/ff0a079c
14 23.10 Pacuer nyTu ¥ BpeMEHU JIBUKCHUS 1 bubmorexa LIOK
It P A https://m.edsoo.ru/ff0a0ae4
24.10 bubnmoreka [JOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN 1 hitps://m.edsoo.ru/ffoa0c10
06.11 IInotHocTh BemecTBa. PacueT Macchl 1 00beMa bu6mmoreka [IOK
16 1 ]
TeJIa 110 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 07.11 JlabGopaTtopHas pabota «OrnpeneneHue 1
IUIOTHOCTH TBEPJIOTO TEJIa
18 1311 Pemenne 3amau mo reme "IlnoTHOCTH BemecTBa" 1 bubmorexa [IOK
8 B https://m.edsoo.ru/ff0a123c
19 14.11 Cuita Kak XapakTepHCTHKA B3aUMOICUCTBUS TEl. 1
Cwiia ynpyroctu. 3akoH ['yka
20.11 | JlabopartopHas pabota «M3yueHue 3aBUCUMOCTH
20 pactsbkeHus (nedopMaln) Npy>KUHbI OT 1
IIPUJIOKEHHOMN CUIIBI»
21 21.11 | [[SBnenne Tarorenns. Cuia THKECTH 1
p | T Gy cnet oo p gt | Busmorea 101
" https://m.edsoo.ru/ff0al778
TSKECTH
23 28.11 | Cwuua TSDKECTH Ha JIpYTUX IJIaHETaX. 1 bubnnoreka [JOK
PusnuecKue XapakTepUCTUKHU TIAaHET https://m.edsoo.ru/ff0a1502
04.12 bubnmnoreka [JOK
1
24 Mswepenme ci. Junamomerp https://m.edsoo.ru/ff0al8cc
05.12. bubmuorexa [JOK
1
25 Bec Tena. Hesecomoct https://m.edsoo.ru/ff0a1778
2% 11.12 | CrnoxxeHue OBYX CUJI, HAIPABJICHHBIX 110 OHOM 1 bub6nuorexa [IOK

npsiMoil. PaBHoAECTBYOIIAs CHIT

https://m.edsoo.ru/ff0ala70
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27 12.12 Pemenue 3amau mo teme "PaBHomelicTByrOmAS 1
cur"
28 18.12 | Cuna tpenus u e€ Buabl. TpeHue B MpUpOJIE U 1 bubmumoreka [IOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
|| Taorsrman o sy memers| Busorea 0K
p A . https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH
30 25.12 Pemenue 3amau Ha onpeencHue 1
' PaBHOJICHCTBYIOIIEH CUIIBI
31 2042 f:lgm;(if)lppllze3calf[0a: ;%gel;q;l:}:ll:? glil;r:ﬂzé’l/lﬂbl» 1 bubmorexa LIOK
p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CUID»
09.01 KoHTposbHas paboTa mo Temam:
30 «MexaHnueckoe JBIKeHuey, «Macca, 1
IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe
n3o0paxkeHue crn, «CHIb»
Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH 21
U ra3oB
33 15.01 JaBnenue. CriocoObl yMEHbILIEHUS U 1 bubnnoreka [JOK
YBEIUYCHUS JIaBJICHUS https://m.edsoo.ru/ff0a20a6
34 16.01 | [amneHwue ra3a. 3aBUCUMOCTD JAaBJICHHS ra3a OT 1 bubmmoreka [JOK
00bEMa, TeMIIepaTyphbl https://m.edsoo.ru/ff0a2376
35 22.01 | Tlepenmaua maBneHHs TBEPIBIMU TEIAMH, 1 bubnnoreka [JOK
JKUAKOCTSAMM M razaMu. 3akoH [Tackans https://m.edsoo.ru/ff0a25b0
36 23.01 JlaBiaeHHe B )XMAKOCTH U ra3e, BRI3BaHHOE 1 bu6mmoreka [JOK
IIEUCTBUEM CHJIBI TSHKECTHU https://m.edsoo.ru/ff0a2718
37 29.01 Pemenue 3agau no teme «/laBieHue B )KUIAKOCTH 1 bubmuorexa [JOK
u rase. 3axoH [Tackaisa» https://m.edsoo.ru/ff0a2826
30.01 bubmmoreka [JOK
1
38 Coobmaromecs cocyp! https://m.edsoo.ru/ff0a2970
39 05.02 I'mapaBaMuecKuii mpece 1 bubmmorexa [TOK
AP p https://m.edsoo.ru/ff0a3136
40 06.02 ‘ ManomeTtpsl. [TopIiHeBOH KUAKOCTHBINA HACOC
41 12.02 = Armocdepa 3emnn v IpUUYKHEL €& bubnunorexa [IOK
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CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
13,02 bu6mmoreka [IOK
’ 1
42 Bec Bosnyxa. ATmocheproe nasenme https://m.edsoo.ru/ff0a2b5a
43 26.02 N3mepenne armocdeproro nasneHus. OnbIT 1 bubmuorexa [JOK
Toppuyemin https://m.edsoo.ru/ff0a2da8
44 27.02 3aBUCUMOCTH aTMOC(HEPHOTO aBJIICHHSI OT 1 bubmuorexa [JOK
BBICOTBI HaJl YPOBHEM MOpsI https://m.edsoo.ru/ff0a2fc4
45 02.03 | bapomerp-anepoua. ATMOCepHOE aBICHIE HA 1 bubnmoreka [JOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 04.03 | Pemrenue 3agad mo Teme " ATMOocepHOe 1
napjexue"
g || Koo e mmorns | B 10K
cria py - AP g https://m.edsoo.ru/ff0a3276
48 o g;fgﬁ;;ggiaﬂfg iI?IJTIiI«O:fII):TI]lseH}(e)HH;I Ha TeJo 1 bubmorexa LHOK
t e yrou ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUIKOCTH)
o |2 | Rormopmen e e dcerzovane | BuGorea 10K
. A https://m.edsoo.ru/ff0a3514
MIOTPY>KEHHOM B JKUIKOCTh YACTH TEJIa»
18.03 bubmmoreka [JOK
1
>0 Hnaasiie Ten https://m.edsoo.ru/ff0a3a96
19.03 | JlaGopatopnas pabora "KoHcTpyupoBaHue
51 apeoMeTpa MM KOHCTPYUPOBAHUE JIOJKH U 1
onpenenaeHue e€ rpy3onoIbEMHOCTH"
o || oo e e e cion | B 10K
AYXOT ’ PA ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B)»
53 02.04 Kontponbnas pabora mo teme «JlaBnenue 1
TBEPJIBIX TEJI, XKHUJIKOCTEH U Ta30B»
Pasjnen 5. Pa6oTa u MOIIHOCTh. DHEPrust 12
08.04 bubmuoreka [JOK
>4 Mexanueckas padora 1 https://m.edsoo.ru/ff0a3f82
55 09.04 MorHOCTh. EqUHALIEI MOIITHOCTH 1 bubmuoreka [JOK
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https://m.edsoo.ru/ff0a3f82

15.04

VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,

56 . N ’ 1 1
pa3BUBaeMOM IPH MOABEME TIO JIECTHHUILIS
57 16.04 IIpocteie Mexanu3Mbl. Peruar. PaBHoBecue cui 1
Ha phluare
8" Tagoparopman pacors dliccronomanme yoromnii | 1 05 | BubmororaLlOK
https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIYara
59 23.04 Pemenue 3amau mo reme «Y clI0BUS paBHOBECHS 1 bu6mmoreka [IOK
pbldara https://m.edsoo.ru/ff0a48a6
29.04 KoaddurumenT none3noro nercTBus MEXaHU3MA.
60 JlaGoparopnas padota «13mepenne KI1/] 1 0.5
HAKJIOHHOM IJIOCKOCTH
61 30.04 Pemrenne 3amau o reme "PaboTa, MOIIHOCTS, 1 bubmuoreka [JOK
KIT1" https://m.edsoo.ru/ff0a4c48
o || Moo Kmemeomern | porea 10K
. . PIHA. P https://m.edsoo.ru/ff0a4252
MEXaHHYECKON SHEePruu
63 07.05 IIpome:KyTOYHAS ATTECTALMS 1 bubmorexa [TOK
P Y B https://m.edsoo.ru/ff0a4360
13.05 | VYpok-’KCHepuMEeHT M0 TeMe
64 "DKCIEpUMEHTAIBbHOE ONPEACIICHUE U3MEHEHHUS 1 1
KMHETUYECKOW M MMOTEHINAJIbHON SHEPTUU IIPH
CKaTBIBAHHMH TeJIa 10 HAKJIOHHOW TJIOCKOCTH"
65 20.05 | KourponbHas pabota o reme «Pabora u 1
MOIIHOCTb. DHEPTHUS
[ToBTOpeHue u 0600LIEH1E 3
66 21.05 | Pabora ¢ Tekcramu o TeMe "MeXxaHHu4ecKoe 1 bubmuorexa [JOK
JBHKeHne" https://m.edsoo.ru/ff0adee6
27.05 Pabora ¢ TekcTamu 1o Teme "JlaBneHue bubmmoreka [JOK
67 " y . 1 .
TBEPABIX TEJN, KUAKOCTEH U ra30B https://m.edsoo.ru/ff0a4ffe
68 28.05 | Pabora ¢ texctamu o teme "Padora. MOIHOCTE. 1
Ouneprus"”
OBIIEE KOJIMYECTBO YACOB I10 68 12
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. [IPOTPAMME




8 KUIACC ITIOYPOYHOE IINTAHUPOBAHHME

( 68 yacos, 2 yaca B HeJ1eJI10)

N KosanyecTBo yacos DJIeKTpOoHHbIe HU(pPOBbIE
o/ | Hara| Temaypoka Beero Kontposbubie, IlpakTuueckue 00pa3oBaTelbHbIe
padoTbI padoThbI pecypcbl
Pa3nen 1. TenJioBble sIBJIEHUSI 28
L | O] 8 Qcomme oo | B 10K
p https://m.edso0.ru/ff0a5256
HOJITBEPIKICHHSI
2 05.09 | Bxopanas KoHTpoOJbHas paboTa 1
3 ootpuors cocrommui secersa Macea i Bubmotera LIOK
P - https://m.edsoo.ru/ff0a540e
U pa3Mep aTOMOB U MOJIEKYI
12.09 | OOBscHEHHE CBOWCTB TBEPIOTO, YKHIKOTO U
4 ra3000pa3HOro COCTOSIHUI BeIIeCTBa Ha 1
OCHOBE TTOJIOKEHUH MOJICKYJISIPHO-
KMHETUYECKOU TEOPUH
5 18.09 | BxopaHas KOHTpoJbHAsA paboTa 1 1 bubnuoreka [IOK
Kpucramumdeckue u aMmopdHbIe Tena https://m.edsoo.ru/ff0a5800
6 19.09 | CwmaumBaHWe U KaMWJUTSIPHOCTD. 1 bubnuotexa [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 25.09 TernoBoe pacUIMPEHUE U CIKATUE 1 bubmorexa [TOK
a P P https://m.edsoo.ru/ff0a5a26
8 26.09 | Temmeparypa. CBs3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOT'O JIBUKEHHUS YaCTHI
9 2.10 Buytpennsist sneprust. CriocoObl H3MEHEHUs 1 bubnuoreka [IOK
BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
10 3.10 Bune! Ternonepenaun 1 bubmmorexa LIOK
g pel https://m.edsoo.ru/ff0a6412
11 10.10 | VYpox-konpepenius "IlpakTuyeckoe 1 1 bub6nuorexa [IOK
UCIIOJIb30BAHUE TEIJIOBBIX CBOWCTB BEIIIECTB https://m.edsoo.ru/ff0a65c0
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U MaTEpUAJIOB B IIEJISIX dHEprocoepexeHus "

12 16.10 | KomnuecTBO TCIUIOTHI. Y aenbHAas bubmuoreka [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 17.10 | VYpaBHeHue TemioBoro OamaHca. bubmumoreka [IOK
TemnooOMeH ¥ TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
" 23.10 Ha6eopaT01;Ha;1 pg6ce)Ta I/Iccne);[OBaHMe Bubnorexa [IOK
ABIICHIA TCITOODMEHA TP CMCIITHBATHIH https://m.edso0.ru/ff0a6a98
XOJIOJHOM U TOpsSYEi BOIBI
24.10 | Pacuer xoiIu4YecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUTS. HAarpeBaHUsl TeJla U BBIIIEJIIEMOTO UM
IIPY OXJIAXKICHUH
16 06.11 | JlaGopaTtopHas pabota "OnpeneneHue bubnnoreka [JOK
yIEIbHOM TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0
17 07.11 | DOwueprus ToruBa. Y aeibHas TEIUIOTA bu6mmoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
18 B Eﬂﬁsfaifqgci?ﬁg??ﬁmaa TeIIoTa bubmorexa HOK
P oA https://m.edsoo.ru/ff0a71d2
TUTaBJICHHS
19 14.11 | JlaboparopHas pabota "Omnpenenenue bubnuoreka [IOK
yICIbHOM TEIUIOTHI TUIABJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe
20 20.11  ITapooOpa3zoBaHHE U KOHJCHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21.11 Kunenwue. Y ienpHas TEIIioTa
21 napooOpa3zoBaHUs U KOHJCHCAIUH. bubnuoreka [IOK
3aBUCHMOCTh TEMIIEPATYPhI KUIICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO AaBICHHS
. 27.11 Pé‘[a)KHOCTB Bo311¥2a. ffi(;};ﬂg;{;; 1:Ia6(;;a Bubmorexa [IOK
HPCACICHIE OTHOCHTEILHO ¢ https://m.edso0.ru/ff0a7628
BO3/yXa
23 28.11 | PemreHue 3aa4 Ha ONpeCIICHUE BIAKHOCTH
BO3yXa
24 04.12 TIpuHuumnsl paGoThI TEIJIOBBIX ABUIaTENEN.
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[TapoBast TypOuHa. JIBuraresib BHyTpEHHETO
CropaHus

o5 05.12.| KIIJ] TerutoBoro aBurateis. TerioBeie 1 bu6mmoreka [IOK
JIBUTATEJIN M 3alUTa OKPYKAFOIIECH Cpeibl https://m.edsoo.ru/ff0a7c7c
26 11.12 | 3akoH coXpaHEHHUs W MPEBPAIICHUS YHEPTUH 1
B TETUIOBBIX MPOIECcCcax
g | 2P| oo s rompommnt pebre o e | BuGorea 10K
. " https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSIHUM BEIIECTBA
| | Kommemean o oo Teanemse | Borea 1€
L " P https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BEIECTBA
Pa3nen 2. DiaekTpuyeckue 1 MAarHUTHBIE 37
sIBJICHHS
29 19.12 | DOmnexrpuszanwms ten. J{Ba pona 1
EKTPUUECKUX 3aps/IOB
30 25.12 | Vpoxk-uccrnenoanue "DneKTpU3aius Teia 1
WHIYKIIMEH U TIPU CONTPUKOCHOBEHUN"
31 26.12 BzaumojeiicTBHe 3apsDKEHHBIX TeJl. 3aKOH 1 bubnuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
P - LPHHIL . https://m.edsoo.ru/ff0a8ala
CYTEPHO3UIINH YJEKTPUUECKUX MOJTEH
33 15.01 | HocuTtenu 371eKTpUUECKUX 3apsAI0B. 1
DnemeHTapHbId 3apsig. CTpoeHne aToMa
16.01 | IIpoBOAHMKH U AMIIEKTPUKHU. 3aKOH bubmuoreka [IOK
34 1 :
COXPaHEHHUsI AIEKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
22.01 | PemreHue 3a1a4 Ha IPUMEHEHHUE CBOWCTB bubnuorexa [JOK
35 1 _
AIIEKTPUUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
23.01 | DnexTpuveckuil TOK, YCIOBUS €TO Bubmorexa [OK
36 cyuiectBoBaHus. Mctounuku 1

QJICKTPUYCCKOI'0 TOKaA

https://m.edsoo.ru/ff0a95a4
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37 29.01 JleficTBUS STIEKTPUUYECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
30.01 | VYpoxk-uccnenoBanue "JleiictBue
38 AIIEKTPUYECKOTO TOJIS HAa TIPOBOJHUKH U 1
JIADTICKTPUKH"
39 05.02 | DnexTpuueCKUN TOK B METAJUIAX, JKUJKOCTSIX bubnmoreka [JOK
¥ razax https://m.edsoo.ru/ff0a9838
40 06.02 | Dnexrpuueckas Henb U €€ COCTABHBIE YACTH
11 12.02 | Cwumna Toka. JlaboparopHas pabora 05 bubmmoreka [IOK
"M3MepeHne U peryJIupoBaHUe CUITbI TOKA" https://m.edsoo.ru/ff0a8bd6
o | | Jncrmmecas sprmame o b5 Bbmorn 0K
b https://m.edsoo.ru/ff0a9%e14
pEryJIMpOBaHUE HANIPSDKEHUS
43 26.02 | ComnpotuBieHHe NPOBOJHHUKA. Y IETBHOE bubnnorexa [JOK
COIIPOTHBJIEHUE BEIICCTBA https://m.edsoo.ru/ff0aa738
27.02 | JlabGoparopHas paboTa "3aBUCHMOCTb
44 AJIEKTPUYUECKOTO COTPOTUBIICHUS 1 bubmmoreka [JOK
NPOBOHHUKA OT €0 JUTHHBI, IO TH https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEYCHUS U MaTepuaa”
45 02.03 | 3aBHCHMMOCTB CHUJIBI TOKA OT HANPSKEHHUS. bubnuoreka [IOK
3akon Oma /sl yyacTKa Ienu https://m.edsoo.ru/ff0aa44a
04.03 | JIaGoparopHas pabota "HccnenoBanue
16 3aBUCHMOCTH CHUJIBI TOKa, HAYIIETO Yepe3 1 bubnuotexa [JOK
PE3UCTOP, OT CONMPOTHUBIICHHSI PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3uctope”
47 05.03 | TlocnemoBaTelbHOE ¥ MapAIICIIBHOE
COCIMHEHUS! TIPOBOHUKOB
11.03 | JlaGopatopnas padota "[IpoBepka mpapuiia
48 CJI0’KEHUSL HAPSKEHUN TTPU 1 bubnmoreka [JOK
M10CJIeI0BATEILHOM COSIUHCHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
49 12.03 | JlaGoparopnas pa6ora "IIpoBepka mpaBmiIa 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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JUTSL CUJTBI TOKA TP HapalijieIbHOM
COEJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle

50 18.03 | Pemenue 3a1au Ha mpuMeHeHHe 3aKkoHa Oma bu6mmoreka [IOK
JUIsl pa3JIMYHOTO COSJIMHECHUS IIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 19.03| PaboTa 1 MOIIHOCTH ANEKTPHUIECKOTO TOKA. bu6mmoreka [IOK
3akon [xoyns-Jlenna https://m.edsoo.ru/ff0ab124
01.04 | JIaGoparopnas pabdota "OnpenencHue bu6mmoreka [IOK
52 " 1 :
pabOThI ¥ MOIITHOCTH 3JICKTPHUUECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
53 oot ?;;I;TP;;;C;S’I; 3HHe¢§I P;PI;IHH; T6FL):T6 I/ITI?(I)I/IOTKoe bubmmorexa LIOK
p p y- ®OP https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
08.04 | TloxaroroBka K KOHTPOJIBHOW paboTe 1Mo TeMe
54 "DrekTpuuecKue 3apsabl. 3apsKCHHbBIC Tena bubnuorexa [JOK
1 UX B3auMochcTBUS. [[0CTOSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUH TOK"
09.04 | KontpoabHas paboTa 1o Teme
55 "DrekTpuuecKue 3apsabl. 3apsHKEHHbBIC Tena bubnuoteka [JOK
1 UX B3auMonaeiicTBus. ITocTOAHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK"
56 15.04 | TlocTostHHBIE MAarHUTHI, UX B3aUMOJAEIHCTBHE
57 16.04 | VYpok-uccnenosanue "M3yueHne momneit 1 bubmmorexa [IOK
MMOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
22.04 | MaruauTHoe noyie. MaraHuTHOE 110J1€ 3eMIIH U
58 €ro 3HadyeHue A7 )KU3HU Ha 3eMIie Eubmorexa IIOK
- ' https://m.edsoo.ru/ff0acOba
MarauTHO#H 1oJjIe KaTyIIKu
59 23.04 IIpomexyTouHast aTTeCTANMSA bubmorexa HOK
P Y B https://m.edsoo.ru/ff0acld2
o | 2| Do e s e s Bimo ok
patoptasi p i A \ ’ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISl Ha MMPOBOHHUK C TOKOM
61 30.04 | DnexTpoaBUTATENH MOCTOSTHHOTO TOKA. bu6nmoreka [JOK

Mcnonb3oBaHue 31eKTpoABUraTeseil B

https://m.edsoo.ru/ff0ac86¢c
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https://m.edsoo.ru/ff0ab660
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06.05

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHas paborta "KoHcTpynpoBanue u
U3ydeHue paboThl dJIEKTpoABUTaTENs"

Onpitel @apanes. 3aKOH NEKTPOMarHUTHOM

62 nHaykiuu. [Ipasuio Jlenna 1
07.05 | Dnexrporeneparop. CriocoObI MOTyICHHS
63 ANEKTPUUECKON IHEPTHU. DIIEKTPOCTAHIIUU 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 13.05| TIloaroroBka K KOHTPOJBHOM pabOTE MO TeMe 1
"DJIeKTpUUECKUE U MArHUTHBIC SIBIICHUS"
65 20.05  KonrtpoabHas pabora Mo Teme 1 bubmmoreka [IOK
"DJIEKTPUYECKUE U MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
Pasnen 3.IloBTOpenne 3
66 21.05| Pabora ¢ Tekctamu 1o Teme "TernoBbie 1 bu6mmorexa [IOK
siBJICHHs" https://m.edsoo.ru/ffOacc5e
27.05| Pabora ¢ Tekctamu 1o Teme "[locTosTHHBII bu6mmoreka [IOK
67 JNIEKTPUIECKUH TOK" 1 https://m.edsoo.ru/ff0acdc6
68 28.05  Pabora S TEeKCTaMu 1o TeMe "MaruuTHsie 1
SIBIICHUS
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne
H;n Hara | Tema ypoka Beero Kontposnbubie Ilpakrndeckne 00pasoBaTe/bHbie
padoTbI padoThbI pecypcbl
Q Paszen 1. Mexanu4eckue siBJIeHust 40
1 04.09 § MexaHu4ecKoe IBHKCHHE. 1
MarepuanbHasi TOUKa
5 05.09 § Cucrema orcuera. OTHOCHUTEITBHOCTh 1 bubmmoreka [JOK
MEXAHUYECKOTO JIBUAKCHUS https://m.edsoo.ru/ff0ad474
3 06.09 Bxonnas konTponbHas pabota 1 1 bubnnoreka [JOK
PaBHOMEpHOE MPSIMOJIMHEHHOE JIBIKCHUE https://m.edsoo.ru/ff0ad19a
11.09 HepaBHoMepHOE npsiMOTMHEHHOE
4 nekenue. CpeaHsst © MTHOBEHHAs 1
CKOPOCTh
5 12.09 [IpsimonuHEtHOE PaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JBIKCHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
13.09 CkopocThb MPSMOIMHEINHOTO
6 PaBHOYCKOPEHHOTO JBMKEHMsL. [ paduk 1
CKOPOCTH
18.09 Jlaboparopras padota "Onpenencaue Bubmorexa LIOK
7 YCKOPEHUS Telia MPH PaBHOYCKOPEHHOM 1 1 )
IBHGKEHIH 110 HAKIOHHO IIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 19.09 CBoboaHoe nagenue tei. OnbITel [anumes 1
20.09 PaBHOMEpHOE IBU)KEHUE O OKPYKHOCTH.
9 [lepuon u yactota obpameHus. JluneitHas 1 BH6H_HOTeKa HOK
U yTJI0Basi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 26.09 LleHTpOCTPEMHUTEBHOE YCKOPEHHE 1
27.09 N bu6mmoreka [JOK
1
11 [IepBe1it 3akoH HeroToHa. Bektop cuiibl https://m.eds00.ru/ff0ae612
12 ‘ 28.09 Bropoii 3akon HeioToHA. 1 butGmuoreka [IOK



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

PaBHOpelicTBYyOIIas criia

https://m.edsoo.ru/ff0ae72a

13 02.10 Tpernii 3akon Hetotona. Cynepno3unus bubnmoreka [JOK
CHII https://m.edsoo.ru/ff0ae982
14 03.10 Pemenue 3a1a4 Ha MPUMEHEHHE 3aKOHOB bubnmoreka [JOK
HproToHa https://m.edsoo.ru/ffOaeb6c
04.10 bubnmoreka [JOK
15 Cua ynpyroctH. akon I'yka https://m.edsoo.ru/ffOaeca?2
16 09.10 Pemenue 3amay mo reme «Cuita
YIIPYTOCTH
10.10 Jlaboparopnas pabota «Onpenenenue bubnnoreka [JOK
17 .
KECTKOCTH MPYKHHBI» https://m.edsoo.ru/ff0aee28
18 11.10 Cra Tperms bubmunorexa [JOK
https://m.edsoo.ru/ff0af738
19 16.10 Pemenue 3anau no reme «Cuiia TpeHUs» bubmmorexa LJOK
https://m.edsoo.ru/ff0afa26
20 17.10 Jlaboparopnas padota "Onpenenenue bubnnoreka [JOK
K03 hUIMEeHTa TPEHHS CKOJIbKEHHUs " https://m.edsoo.ru/ff0af8be
21 18.10 Pemenue 3agau mo teme "3aKoHBI bu6mmoreka [IOK
Heprotona. Cuna ynpyroctu. Cuna tpeaus” https://m.edsoo.ru/ffOafb8e
p | B | oo womos o Busmorea 101
' https://m.edsoo.ru/ff0af044
MaJCHUS
24.10 VYpok-koHpepenmus "JIBrmxenue Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conneynas cucrema). ['amaktuku"
24 25.10 Pemenue 3agau mo teme "Cuia TSHKECTH U bubmuoreka [JOK
3aKOH BCEMUPHOTO TATOTeHHS" https://m.edsoo.ru/ff0af5f8
o5 06.11 [TepBas kocMHu4ecKasi CKOPOCTb. bubmuorexa [JOK
HeBecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
07.11 PaBHOBecue MaTepHaJIBHOIZN TOYKHU. Bubnuotexa LIOK
26 AoGcomotHO TBEpAOE Teno. PaBHOBecue

TBEPJIOTO TENA € 3aKPEIIEHHON OChIO

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae72a
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I
27 | 0811

BpAILICHUS

MowmeHnT cuibl. LleHTp TsokecTn

28 13.11 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuoreka [JOK
Lentp Tsorectn"” https://m.edsoo.ru/ff0b02b4
14.11 HOI[F(:TOBKa K KOHTPOJILHOH paboTe 1o BuGnuotexa LIOK
29 TeMme "MexaHN4eCcKOe IBUKEHHE. https://m.eds00.ru/ff0b0408
Bsaumopeiicteue ten" — ]
o | B | Kqmmomes s BuGorea 10K
o e " ' https://m.edsoo.ru/ffOb06ec
B3aumoneiicTBue Ten
20.11 Nmnynec Tena. Umnynsc cuiibl. 3aKoH Bubnmorexa [IOK
31 COXpaHEHUs UMITyJIbCa. YIIPYroe u https://m.edso0.ru/ffob07fa
HEyNpyroe B3auMoJeiCTBHE — )
30 21.11 Pemenue 3agaq mo teme "3akoH bu6mmoreka [IOK
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 22.11 VYpoxk-koupepenuus "PeaktuBHOEC
JBUKECHHE B IPUPOJE U TEXHUKE"
27.11 bu6nmoreka [JOK
34 Mexanuueckasi paboTa U MOIITHOCTb https://m.eds00.ru/ff0b0ag4
35 28.11 PaboTa cuitbl TSKECTH, CUIIBI YOIPYTOCTH U bubnuoreka [IOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
29.11 Jlaboparopnast pabota «Ornpezenenue
36 paloThI CUJIBI TPEHUSI ITPU PABHOMEPHOM
JBYKEHUH TEJa TI0 TOPU30HTAIBHON
MIOBEPXHOCTU»
37 04.12 CBs13b 2HEpruu U padoThl. [loTeHManpHasS
SHeprus
38 05.12 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KUHETHYECKOW YHEPTUU https://m.edsoo.ru/ff0b0c32
39 06.12 3aKOH COXPAaHEHHUS SHEPTUHU B MEXAHUKE
40 11.12 JlaGopaTopnas padora «M3ydeHue 3akoHa Bu6moreka [IOK



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b0c32

41

12.12

COXPAHCHUS SHCPIrUM»

https://m.edsoo.ru/ffOb12fe

Pa3gen 2. Mexannueckue KoJjJae0anus v
BOJIHBI

15

KonebarenpHoe JABMXKXCHHUEC U €TO0
XapaKTCPUCTHKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

42

13.12

3aryxatomue Konebanus. BeiHyk1eHHbIC
kosebanus. Pesonanc

bubmuoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

18.12

MaremaTuyecKuid U NPy KUHHBINA
MasTHUKA

44

19.12

Ypok-uccienoBanue «3aBUCUMOCTh
repuo/ia KojiebaHuM OT KECTKOCTH
MPY>KUHBI U MAaCChI TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

20.12

[IpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOoJeOaHUsIX

46

47

25.12

26.12

JlabopatopHnas pabdora «OnpenencHue
9acTOTHI U TIEpUOIa KojeOaHui
MPY>KUHHOTO MasiTHUKA

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

Jlaboparopnast pabota «I[IpoBepka
HE3aBHCUMOCTH MEePUOJIa KOJICOaHHI
rpys3a, IOABCUHICHHOTO K HUTHU, OT MAaCChI
rpy3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

49

27.12

09.01

Mexauunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE U
MOTEPEYHBIE BOJTHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

50

51

52

10.01

15.01

16.01

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

Ypok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

FpOMKOCTL 3BYKa 1 BbICOTA TOHA.
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AKYCTHYECKHMI pE30HaHC

53 17.01 VYpoxk-koHpepenuus "YapTpa3sByk u 1 bubmumoreka [IOK
uHGPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
o |2 | Domomassomemehoonro [ Busorea 10K
P ' " https://m.edsoo.ru/ff0b25f0
Mexannueckre KoeOaHus ¥ BOJTHBI
23.01 KontponbHas padoTa mo teme "3aKoHbI
55 coxpaHeHus. MexaHndecKkue KojieOanus u 1
BOJIHBI"
Pa3znen 3. DiieKTpoMarHuTHoe 1oJie u 6
3JIEKTPOMATHHUTHBIE BOJIHBI
56 24.01 DIEeKTPOMarHuTHOE IOJIe. 1 bubnnoreka [JOK
DJIEKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/ff0b2abe
57 29.01 CBo¥CTBa DJIEKTPOMArHUTHBIX BOJIH 1
30.01 Ypok-koupepennus "kana
58 3JIEKTPOMArHUTHHIX BOJIH. Mcrionbp3oBanue 1 bubnuorexa [JOK
AJIEKTPOMArHUTHBIX BOJH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
o | P | Yoo Woveme e | B orea 10K
p " B https://m.edsoo.ru/ffOb2c6¢c
MOOWIBHOTO TenedoHa
60 05.02 Pemrenue 3amau Ha onpeneneHne 4acToThl 1
Y JUTUHBI AJICKTPOMArHUTHOMW BOJTHBI
SL | Cuopocm cvera, Bommomme svorcrsa ) BuGorera LIOK
P ' https://m.edsoo.ru/ff0b31d0
CBETa
Pasznen 4. CBeTOBbBIE SIBJIEHUS 15
o | T | Horomme o Tymiommeine 1 Buorea 10K
pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
63 10.02 3aKOH OTpaKeHUs CBETA. 3epKaa. 1 Bu6moreka [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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Pemenue 3aga4d Ha MNPUMCHCHUC 3aKOHA
OTpa’XKCHUA CBETA

https://m.edsoo.ru/ff0b38c4

Pa3IoKEeHUI0 OEJI0ro CBEeTa B CIEKTP U

64 12.02 [Ipenomienue cBera. 3aKOH PEIOMIICHUS bubmuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
o | O | Lomossmrmemes woseeme e Busorea 101
https://m.edsoo.ru/ff0b3c5c
OTPaKEHHSI B ONITUYECKUX CBETOBOJAX
14.02 Jlaboparopuas pabota "Hccrnenoanne
66 3aBHCUMOCTH yTJa MPEIOMIICHHUS
CBETOBOTO JTy4a OT yIJia aJCHUS Ha
rpanuiie "Bo3ayx-crexno""
26.02 Ypok-konpepenuus "Mcnoas3oBanue
67 MTOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
27.02. bu6mmoreka [IOK
68 JIunzel. OnTuyeckas cuiia JUH3bI https://m.eds00.ru/ffob3f2c
69 28.02 [TocTpoenue n300pakeHHU B TUH3aX bubmorexa LHOK
P P https://m.edsoo.ru/ff0b444a
o || Jsopeopnesers Orperremne Busorea 101
Y p N " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIEeH INH3bBI
71 0503 Ypok-koHpepeHnus "OnTudeckue bubmmoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 06.03 I'ma3 kak ontuyeckas cucteMa. 3peHue bubmorexa [TOK
P https://m.edsoo.ru/ff0b4684
73 11.08 VYpoxk-koHpepenuus "JleexTs 3peHus.
Kak coxpanutsb 3peHne"
o | 2| Enomme Goore e cre B 10K
’ https://m.edsoo.ru/ff0c0f4c
CHEKTPaJbHBIX I[BETOB. Jluiciepcus cBeTa
75 13.03 JlaGopatopnas pabora "OnbIT O bub6nuorexa [IOK

https://m.edsoo.ru/ff0cOe2a
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BOCIIPUSATHIO [IBETA MIPEIMETOB IPHU UX
HaOJII0JICHUHU Yepe3 [IBETOBbIC (PHIbTPHI"

18.03 Ypok-nipakTukyM "BosiHOBBIEC CBOMCTBA
76 CBeTa: AMcIepcusi, MHTep(epeHuns u 1
mudpakius"
77 19.03 OmnpiThl Pesepdopna u miianerapuas 1 bubmumorexa [IOK
MOJIEJNb aToMa https://m.edsoo.ru/ff0c12a8
Pasnen 5. KBanTOoBBIE SIBJIEHUSA 17
78 20.03 [Mocrynatel bopa. Monens aroma Bopa 1
79 01.04 Hcnyckanue v MoriouieHue CBeTa aTOMOM. 1 bu6mmoreka [IOK
KBanTbl. JIuHeHyaThie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 02.04 Ypoxk-nipaktukym "Habnronenre cCriekTpoB 1 bubnnoreka [JOK
ucmyckanus'" https://m.edsoo.ru/ff0c1550
81 03.04 PagnoakTuBHOCTD U €€ BUIBI 1 Bubmzorexa LIOK
https://m.edsoo.ru/ff0c1672
82 08.04 Crtpoenune aToMHOTO sijipa. HykioHHast 1 bubmmoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 09.04 PanuoaktuBHBIC IpeBparieHus. M3oTomns 1 Eﬁﬁ/ﬁeﬁiiﬂﬁ/mclal 4
84 15.04 Pemenue 3agau mo teme: "PagnoakTuBHbBIC 1 bu6mmoreka [IOK
npeBparieHus " https://m.edsoo.ru/ffOclb4da
85 16.04 I[Tepuon nmonypacnana 1
o | T | Loorrobepema Pumommmme [ porea 1€
Tex ke ’ ’ https://m.edsoo.ru/ff0c2126
87 22.04 S nepHbie peakiyy. 3aKOHbI COXpPaHEHUS 1 bubnnoreka [HOK
3apsI0OBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 23.04 DHeprus cBA3M aTOMHBIX siziep. CBs3b 1 bubnnorexka [JOK
Macchl U SHEprUu https://m.edsoo.ru/ff0cld7a
89 24.04 Pemenue 3ampau no reme "SnepHeie 1

peakuun"



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

29.04

Peaknum cuaTe3a U ACIICHUS AACP.

bubmuorexa [JOK

0 Wcrounnku sHeprun CostHIa U 3BE3]] https://m.edsoo.ru/ff0c1e88
30.04 Ypok-koudepennus "AnepHas
91 sHepreTuka. JleMcTBUS paIMOAKTUBHBIX
W3JIy4YCHHUI Ha KUBbIC OPTaHU3MBI"
06.05 [TonroroBka K KOHTPOJIBHOU paboOTeE 1O
92 Teme "DJIEKTPOMArHUTHOE TOJIE. bubmuorexa [JOK

DneKTpoMarHuTHeIe BOJHBI. KBaHTOBBIE
sBJIeHUs"

https://m.edsoo.ru/ff0c223e

93 07.05

HpOMe)KyTO‘{Haﬂ arrecranuda

Pa3nea 6. IloBTopuTtesbHo-
00001ma0 Uil MOAYJIb

94 08.05 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnnoreka [JOK
pabotsI 1o Kypcy "Bsanmonericteue e https://m.edsoo.ru/ff0c245a
05 |0 paceciminn xaseetsenmmn saxa o buGaorexa LIOK
p o " g https://m.edsoo.ru/ff0c2572
TeMe "TernnoBbie mporecchl
15.05 [ToBTOpenue, 0600menue. Pemenue Bubmorexa [IOK
96 pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 )
" . https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TemioBsIx aqBUrarenei
| P | Domopme cloineme Fepeme B orea 10K
p o J,:,[ https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
98 21.05 [ToBTrOopenue, o0o0menue. JlabopatopHsie bubnuoreka [IOK
paboThI o Kypcy "CBeToBBIE SIBICHUS" https://m.edsoo.ru/ff0c2c52
99 2205 THE:(I);ZTTZI;ITE?),TOES\SS %Zizibfigfzgmﬂﬂ B bubmmorexa [IOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 27.05 IToBTropenue, o6o0menue. Pabora ¢ bubmuorexa [IOK
texctamu 1Mo Teme "Kosebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 28.05 [ToBTOpenue, o6o6menue. Pabota ¢ bu6mmoreka [JOK

Texkctamu 1o TeMe "CBeToBbIe ABIeHUA"

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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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29.05

[ToBTropenue, o6o0menue. Pabora ¢

TekcTamu 1o TeMe "KBaHTOBas U siiepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» ®usuka, 7 xnacc/ [epwimkua A.B., O011ecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO «3maTenbcTBO
«IK3aMeH»

» ®usnka, 8 knace/ [epeimkun A.B., OGIIecTBO C OrpaHUYCHHON 0TBETCTBEHHOCTHIO «/[PODA»;
Axkmmoneproe obmiectBo «M3narenbctBo «IIpocBemenne»

» ®usnka, 9 xknace/ [epsimkun A.B., ['yrauk E.M., O01ecTBo ¢ orpaHI4e€HHON OTBETCTBEHHOCTHIO

«IPODAy»; AxninonepHoe oobmectBo «M3narensctBo «IIpocBenienner»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

7 KJIACC

1.Paboyas nmporpamma.

2. IIporpamMmbl ocHOBHOTO 00111eT0 0OpazoBanus. Gusuka. 7 — 9 knaccel (aBTopsl: A.B.Ilepoimkun, H.B.
®winonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBeTCTBHH
C BBIOpaHHBIM YYEOHUKOM:

4. Iepoikun A.B. ®usnka. 7 knacc. YueOHUK i 001eo0pa3oBaTenbHbIX yupexaenuit . M.:poda.
2011

5. Jlykamuk B.M. CoopHuK BompocoB u 3aaa4 1o ¢pusuke. 7-9 ki. — M.: [Ipocsemienue, 2010. —192c.

8 KUIACC

1. Pabouas nporpamma. @usnka. 7 — 9xnaccel: yueOHO-MeToanueckoro nocodus /coct.TuxonosaE.H. —
2-¢ u3n.,crepeoturt. —M.: Jlpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111ero oOpazoBanus. Pusuka. 7 — 9 knaccel (aBropbl:A.B.Ileppiukun, H.B.
®unonosuy, E.M. I'yTHuUK).

3. Pabouas nporpamma no ¢usuke. 7 kiacce/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B cooTBeTcTBUI
C BBIOpaHHBIM YYEOHUKOM:

4. Tlepprmikun A.B. ®usnka. 7 knacc. YueOHUK 1 o01ieo0pa3oBaTenbHbIX yapexaeHui . M.:JIpoda.
2011

5. Jlykamuk B.1. COopHUK BOIIpOocoB U 3aaa4 1o gusuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c.

6. Kupuxk JI.A. ®uzuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOThI. —5-€ U3JJaHHE,-
M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padotsl. KonTponbhble 3ananus. —CapaTos:Jlunei,
2014.

8. «KonTpoapHO-m3MepuTenbHbie Matepuaibl. Pusnka. 7 kimace/Coct. H.W. 3opun. — 2-e uzn.,nmepepad. —
M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-meroanaeckoe nocodue/ A.E. Mapon.- M.: lpoda, 2011.-
123c.:



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

11.H.B. ®unonoBuy Meroauueckoe nmocodue 2015 M. JIpoda

12.A.E. MapoH, E.A. Mapon CamocTosTenpbHbIE U KOHTPOJIbHBIE PaboThI-8 Kiacc 2017 M. Ipoda
13.B.B. lllaxmaToBa ,0.P. lledep Jnarnoctuyeckue padbotsl -8 kiacc 2016 M. [Ipoda

14.A.E. Mapon, E.A. Maposn, C.B. I[To3oiickuii Coopark Bomnpocos u 3amaq 2015 M. [Ipoda

9 KJIACC

1. PaGouas mporpamma. @usnka. 7 — 9xiacchl: yaeOHO-MeToanueckoro nocoodus /coct. TuxonoBaE.H. —
2-¢ u3a.,crepeorur. —M.: Jpoda,2013. — 398,(2)

2. IIporpamMmbl ocHOBHOTO 00111eT0 0OpazoBanus. ®usuka. 7 — 9 knaccel (aBTopsl: A.B.Ilepsimkun, H.B.
®winonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kmace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B coOOTBeTCTBHH
C BBIOpaHHBIM YYEOHUKOM:

4. lepoikun A.B. ®usnka. 7 knacc. YueOHUK i 001eo0pa3oBaTenbHbIX yupexaenuii . M.:Ipoda.
2011

5. Jlykamuk B.U. CoopauK Bonpocos u 3a1ad o ¢pusuke. 7-9 xi. — M.: [Ipoceemenue, 2010. —192c.

6. Kupuk JI.A. ®u3uka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENILHBIE U KOHTPOJIbHBIE pAOOTHL. —5-€ U3JaHHE,-
M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padotsl. KonTponbsHbie 3aganust. —Capatos:Jlunei,
2014.

8. «KoHTpoapHO-U3MepuTenbHble Matepuansl. Pusnka. 7 knacc/Coct. H.U. 3opun. — 2-e uzn.,nepepad. —
M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yuebHo-merogunueckoe nmocooune/ A.E. Mapon.- M.: [Ipoda, 2011.-
123c.:

KonTpoJibHBIC H caMocTOATEIbHBIE Pa00ThI 0 pu3HKe. 9 kiaace: Kk yueOHuky A.B. [lepsinkuHa,
E.M. TI'ytHuk «®usuka 9 xinace» / O.1. I'pomneBa. — M.: U3aarensctBo «OKk3amen», 2014.

Tectol o ¢usuke. 9 knace: k yueOHuky A.B. Ileppiikuna, E.M. I'ytauk «®uzuka

9 kiacce» / O.U. I'pomrieBa. — M.: M3narenscTBo «IK3amen», 2010.

®dwusuka. 9 knacc. TemaTuueckue TecToBble 3aqaHus s moarorosku k ['MA. / aBT.- coct.: M.B.
boiinenko, O.H. Mupomkuna. — Spocnasine: OOO «Akanemus pasButus», 2014.

A ®POBBIE OBPA3SOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET

7 KJIACC

. bubnmunoreka — Bc€ mo npeamery «Puzuka». — Pexum nocryna: http://www.proshkolu.ru

2. BuneoomnsIThl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Enunas komteknust indpoBBIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum gocryma: http://school-

collection.edu.ru



4. laTepecHble MaTepralTbl K ypOoKaM (DH3HMKH 110 TeMaM; TeCTHI 10 TeMaM; HarJISITHbIE TIOCOOMS K
ypokam. — Pexxum moctyma: http://class-fizika.narod.ru

5. Hudposseie oOpazoBarenbHbIE pecypchl. — Pexxum gocryna: http://www.openclass.ru

6. DiekTpoHHbIEe yueOHUKH 110 pu3uke. — Peskum mocryma: http://www.fizika.ru

8 KJIACC

1. bubnmoreka — Bc€ o nmpeamery «dPusukay. — Pexxum goctyna: http:// www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Enunas kouteknus udpoBBIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum nocryma: http://school-
collection.edu.ru

4. laTepecHble MaTepHalibl K ypokaM (DU3HMKH [0 TEMaM; TECThI [T0 TeMaM; HarJIAAHbIC TOCOOHS K
ypokam. — Pexxum foctyna: http://class-fizika.narod.ru

5. [udpoBeie 0Opa3oBareabHBIC pecypehl. — Peskum moctyma: http://www.openclass.ru

6. DnexTpoHHbIe yaeOHUKH 1o pusuke. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

2. Enunas xomnekuust iU poBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pesxkum noctyma: http://school-
collection.edu.ru

3. UaTepecHblie MaTepHraiibl K ypokaM (U3HUKH [0 TEMaM; TECThI [0 TeMaM; HarJIsSAHbIC TOCOOHS K
ypokam. — Pexxum moctyma: http://class-fizika.narod.ru

4. lludpossie 0OpazoBaTeNbHBIC pecypchl. — PexxuMm qoctyna: http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 10 ¢usuke. — Pexxum mocryna: http://www.fizika.ru
6./lucranmonnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpsiThIi Kiacc. CeTeBoe 00pa3oBaTebHOE
coobmiectso. http://www.openclass.ru/node/109715

7. Enunas komiekius nudpoBeIx 00pa3oBaTeIbHBIX pecypcoB. http://schoolcollection.edu.ru/catalog/
8. denepanbHbIN IIEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/
9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa6ps» Mmarepuansl o ¢pusuke. http://archive. Iseptember.ru/fiz

11. Auumanmn ¢usznueckux o0bekToB. http://physics.nad.ru/



12. )KuBas ¢pusuka: obyuaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



