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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3nKe Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsl COCTABIICHA
Ha OCHOBE MOJIOKEHUU M TpeOOBaHMM K pe3ysibTaTaM OCBOECHMs Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTenbHOM mporpammel, npezactaBieHHbIXx B @T'OC OO0, a Takxe ¢
yaétoM QeaepanbHOil pabodeit mporpamMmbl BocniuTanus W KoHienmuy npemnojaBanus
yueOHoro npeamera « Pu3nKa.
OcHoBHoe 001Iee o0pa3oBaHue (7 Kjaacce)

Pabouas mporpamma ydeOHOTO TipeameTa «pu3nka» pazpaboTaHa Ha OCHOBE:
1. ®enepampHOro 3aKkoHa oT 29 nmexadps 2012 r. Ne 273-®3 «O6 obOpa3oBanuu B
Poccuiickoit @enepannm» (C UBMEHEHUSIMU U JIONIOJTHEHUSIMHU ).

2. @enepallbHOTO TOCYIApCTBEHHOTO 0O0pa30BaTEIbHOIO CTAHIAPTa OCHOBHOTO
oOmero  oOpa3oBaHus,  YTBEPXKACHHOTO  TPHKa3oM  MUWHHUCTEpCTBA
npocBenienuss Poccuiickoit ®Depeparuu ot 31 mas 2021 r. Ne 287 (¢
MU3MEHEHUSMU U JIOTIOJIHEHUSIMHU).

3. OcHOBHOH 00pa3zoBaTebHOM MPOTrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
MBOY «CeHOKOCHEHCKasi IIKoJla — JETCKMM caJl MMEHW KaBajiepa OpjeHa
MyxectBa B.Ma3ypa», yrBepxaeHHoi npukazom Ne 231 ot 29.08.2025 r. (c
M3MCHEHUSIMH 1 JIONIOJTHEHUSIMHU ).

4. ®enepanbHOM paboyel MporpaMMbl MpeaMeTa «(HU3NKay.

Copepxanue TmporpaMmbl 1O (HU3MKE HaMpaBlIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYaIOIIMUXCA M OpTraHU3aINIo U3ydyeHus (GU3uKu
Ha JESITeNbHOCTHON OcHOBe. B mporpamme 1o ¢u3uke y4UTHIBAIOTCS BO3MOKHOCTHU
yaeOHoro mpeamera B peanusanuu TpeboBanmit GI'OC OOO k mIaHUpPyEeMbIM
JUYHOCTHBIM W METAIlPEAMETHBIM pe3yJbTaTaM OOY4YEHUs, a TAKKEe MEXKIIPEIMETHBIC
CBSI3M €CTECTBEHHOHAYUHBIX Y4Y€OHBIX IPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs.

[Iporpamma mno (u3uKe ycTaHaBIMBAET paclpesesieHne yueOHOro mMaTepuana 1o
rogaMm oOydeHus (I0 Kjaccam), MpengaraeT MOPUMEPHYIO MOCIEA0BaTEIbHOCTh
W3Y4YEHUSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS NMPEIMETHOIO COAECPKAHUSA U yUETE
BO3PACTHBIX 0COOCHHOCTEH 00yJarommnXCsl.

[Iporpamma no ¢usuke paspaboTaHa ¢ LEIbI0 OKa3aHUSI METOAUYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyel mporpaMmbl o y4eOHOMY ITPEIMETY.

®duszuka SBISETCS CHUCTEMOOOPA3YIOIIUM JJisi €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IPOLIECCOB U SIBJICHHIA,
M3y4aeMbIX XUMHUEH, OUOJOoTHEH, acTpoHOMHEH U (u3uyeckoil reorpadueil, BHOCUT

BKJIaJL B CCTCCTBCHHOHAYYHYIO KapTUHY MHpaA, IIPCAOCTABIACT HauoOoyee SICHBIC
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oOpa3ipl MPUMEHEHUS HAay4YHOTO METOoJa IO3HaHUSA, TO €CTh Crmocoda MOTy4YeHUs
JOCTOBEPHBIX 3HAHUU O MHUpE.

Onna W3 TaBHBIX 3a7a4 (U3UYECKOTO OOpa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHMsl COCTOUT B (DOPMUPOBAHMM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

Nzyuenne pusuku Ha 6a30BOM ypOBHE MpPEIOJaraeT OBJaJIeHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHMUS;

e UHTEPHPETUPOBATH JAHHBIE W MCIIOJIB30BATh HAYYHBIE J10KA3aTEJIbCTBA
JUTSI TIOJTyY€HUS BBIBOJOB.

[lemn w3ydyeHuss GU3MKA HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenojgaBanus ydeOHoro mnpeamera «Duszuka» B
oOpa3zoBaTenbHbIX opranu3anusx Poccuiickoit denepannu, peain3yromUX OCHOBHBIC
oOmieoOpa3oBareibHble  MpPOrpamMMmbl,  yTBepKAEHHOW  pemenueMm  Koseruu
MunuctepctBa mnpocBenieHus Poccuiickort ®eneparuu (mpoTokos oT 3 aexadps
2019r. Neo [1K4BH).

Heau uzyyenus: pusuMku:
e MpPUOOpPETEHHME HHTEpPeca M CTPEMJICHUS OOYYalolUXCs K Hay4HOMY
M3YYEHHUIO IPUPObI, Pa3BUTHE UX UHTEIJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e  pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
e (opMHpOBaHHME HAYYHOIO MHPOBO33PEHUSI KaK pe3yJbTaTa H3y4eHUSs
OCHOB CTPOEHHS MaTEPUH U PYHIAMEHTAJIbHBIX 3aKOHOB (DPU3UKHU;
e (opmupoBaHue mpenCTaBICHUN O PONM (U3UKU JUISI PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTU;
e pa3BUTME TMPEACTaBICHUH O  BO3MOXKHBIX  cdepax  Oyayuiei
npodeccuoHanbHON ESITeNIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K
JalibHENIIeMy OOy4€HHUIO B 3TOM HaIPaBJICHUU.
JlocTmkeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs 00ECIEYNBACTCS PEUICHUEM CIEAYIOUINX 3a4a4:
e MpUOOpETEeHHE 3HAHUM O AUCKPETHOM CTPOEHHUM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMpHOOpETEHHWE YMEHUU OMHCHIBATh U OOBICHATH (U3UYECKUE SIBICHUS C
WCIIOJIb30BAaHNUEM TOTYYEHHBIX 3HAHMIA;

e OCBOCHME METOAOB pELICHHUS MPOCTEHMINMX  Ppacu€THBIX  3a0a4 C
UCIIOJIb30BaHUEM buznuecKux MOZEIEM, TBOPYECKUX U
NPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;



e pa3BHUTHE yYMCHHU HAOIONATHh NMPHUPOJHBIC SBJICHHUS M BBITOJHSTH OIBITHI,
nabopaTopHble  pabOTBl HW  DKCIEPUMEHTAJbHBIE  WCCICAOBAHHS  C
WCIIOJIh30BAaHUEM U3MEPHUTEILHBIX MPUOOPOB;

e OCBOCHHE TPUEMOB paboOThl ¢ HH(pOpMammenr (U3NIECKOTO COACPIKAHMUS,
BKJIFOUasi WH(MOPMAIMIO O COBPEMEHHBIX MOCTIDKEHUSAX (U3UKH, aHAIU3 U
KPUTUYECKOE OTICHUBaHUE WH(OpMAIUH;

e 3HAKOMCTBO cO cdepamu mpodhecCHOHATHLHOW NEeSTeIbHOCTH, CBSI3aHHBIMH C
(GU3HUKOW, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JJOCTHKCHHSIX
(hU3MYECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIli YpOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanusi oTBoauTCs 238 9acoB: B 7 kjacce — 68 4yacoB (2 4aca B HeNemi0), B 8
Kiacce — 68 yacoB (2 yaca B Heaeno), B 9 kiacce — 102 ygaca (3 yaca B HEJEN0).

[Ipennaraemeiii B mporpamme No (U3MKE MepedyeHb JTa00paTOPHBIX paboT U
OTIBITOB HOCHT PEKOMEHJATENbHBIN XapaKTep, YUUTENb JeJaeT BBIOOP MPOBEICHUS
7a00paTOPHBIX PpabOT W ONBITOB C YYETOM WHIUBUIYAIBHBIX OCOOEHHOCTEH
oOydaromuxcsi, CHUCKa HKCIEPUMEHTAIbHBIX 3aJaHui, TMpeiaraeMblX B paMKax
OCHOBHOTO rOCyJIapCTBEHHOTO PK3aMeHa o dusnke.



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Pasznen 1. ®usuka v eé posb B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®uszuka — Hayka O Impupone. SBneHus npuponabl. DU3NUECKUE SBIICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckre BenuuuHbl. M3mepenue ¢usnueckux BeauyuH. Dusznyueckue
npubopsl. [TorpemnocTs u3mepeHnit. MexxayHapoHasi CUCTeMa €AHHHIL.

Kak ¢wusmka wu gpyrue eCTECTBEHHbIE HAyKH  HW3Y4aloT  IPHUPOY.
EcTecTBeHHOHAyUHBI METOJ] TO3HAHUA: HAONIOJCHHE, TIOCTAHOBKA HAy4YHOIO
BOIIPOCA, BBIABUKEHUE THUIOTE3, SKCHEPUMEHT IO IMPOBEPKE TUIOTE3, OOBSCHEHUE
HaOmrogaemoro siBiaeHus. Onucanue GU3NIEeCKUX SIBJICHUHN C ITOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuudeckue, TeIUIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBIICHHUS.

2. ®usnueckue NpuOOpbl U Mpoleaypa MNPSAMbIX H3MEPEHUN AaHAJIOrOBBIM U

I (PPOBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimol.
Omnpenenenue 1EHbI IeTEHUS MTKATBI U3MEPUTEIBHOTO MTPUOOpAa.
HN3mepenue paccTossHui.
N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.
Onpenenenne pa3MepoB MajbIX TeJ.
N3mepenune temrieparypsl pyu NOMOIIM KUAKOCTHOTO TEPMOMETPA U TATUUKA
TEMIIEPATYPHI.
6. [IpoBegeHue wucciaenoBaHUs MO TMPOBEPKE TUIOTE3bl: JAIbHOCTh MOJETA
HIapyKa, MyHIEHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OoJibllle BbICOTA
ITyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBeJICHUS O CTPOCHUM BellleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pasMepbl. ONBITHI, I0Ka3bIBAIOIIUE
IUCKPETHOE CTPOEHHE BELIECTBA.

JIBmkenne vactul BemectBa. (CBA3b CKOPOCTHM  JBMXKEHUS YACTHUI[ C
temriepaTtypoii. bpoyHoBckoe aBmxkeHue, auddysus. BzaumomeicTBue YacTHII
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, XKUIKOCTEM M TBEPIBIX
(KpucTaliMyeckux) Ted. B3auMocBsA3b MEXIy CBOWCTBAMHM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M HX AaTOMHOMOJIEKYJSIpHBIM cTpoeHneM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHMM BO/IbI.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKCHHUS.

akrwpdpE



2. Habmonenue nuddysumn.

3. HabGmonenue siBneHu, 0ObSICHAIOMNXCS MPUTSKECHUEM WM OTTAJIKUBAHUEM
YaCTHII BELIECTBA.

Jlabopamopnuie padbomel u onvimol.

1. Ouenka nuameTpa aToMa METOJO0M PSJIOB (C UCTOJb30BaHUEM (GoTorpadmii).

2. OmBITHI IO HAOJIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OmbITeI MO OOHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYIISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHue U B3auUMoieCTBHE TeJl.

Mexannyeckoe JBWKCHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JIBIIKEHHE.

Cxkopoctb. CpenHsisi CKOPOCTb NIpU HEPAaBHOMEPHOM JBWXEHUH. Pacu€r nytu u
BPEMEHU JBUKCHHUS.

SBnenue wHepuuu. 3aKOH MHEpUMHM. B3aumonelicTBue Ten Kak NpUYMHA

HU3MCHCHUS CKOPOCTHU ABUKCHHUSA TCII. Macca kak MCpa MHCPTHOCTH TCJIA. [InoTHOCTB
BCIIICCTBA. CBs13b IIOTHOCTH C KOJIMYSCTBOM MOJICKYJ B CIMHUIIC 00BEMa BCIICCTBA.

Cuita Kak xapakTepucThKa B3aumoaecTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.

N3mepenune cuiibl ¢ MOMOIIBIO TUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIA TSKECTH.
Cuna TsbxkecTw Ha Apyrux IuiaHetax. Bec Ttena. HeBecomocth. ClioxeHue cui,
HaIMpaBJIEHHBIX MO OAHOW mpsiMoi. PaBHoneicTByromas cui. Cuna tpenus. Tpenue
CKOJIbYKEHHSI M TPEHHUE NOKOs. TpeHue B IPUPOAE U TEXHUKE.

Hemoncmpayuu.

Ha6nronenne MexaHndecKoro IBMKCHHUS Tela.

N3mepenne ckopoCcTH NMPSIMOJIMHENHOTO JBUKEHHS.

HaGntonenue siBneHust MHEPIUU.

Ha6nronenue n3aMeHeHusi CKOpOCTH TP B3aUMOJECHCTBUU TeE.

CpaBHeHHE Macc N0 B3aMMOJICHCTBUIO TEN.

CrnoxxeHue CuJl, HaPABJICHHBIX M0 OJHON MPSAMOIA.

Jlabopamopnuie padbomel u onvimol.

1. Omnpenenenue CKOPOCTH PaBHOMEPHOIO JBMIKEHHUsS (IIapUKa B KUIAKOCTH,
MOJICIIN AJICKTPUIECKOTO aBTOMOOUJIS U TaK Jajee).

2. OmpeneneHre cpeaHed CKOPOCTH CKOJIBXKEHUS Opycka WM IIapuka 10
HAKJIOHHOM TIOCKOCTH.

3. OmnpeneneHue mMIOTHOCTH TBEPIOTO Tea.

4, OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTshkeHus (aedopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHS OT Beca
TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMIKOCTEN U ra30B.

Hanenue. CrnocoObl yMEHBIIEHUS W yBEIMYEHMs AaBieHus. JlaBieHue rasa.

ok wnrE

3aBUCHUMOCTh JIaBlieHHS raza oOT o00bEéma, TemmepaTypsl. llepenaua paBieHus
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TBEPABIMU TENAMH, XKUJKOCTSIMU U Tra3zamMu. 3akoH [lackans. IlneBmMaTnueckue
MaIuHbl. 3aBUCUMOCTHh JaBJICHUS JKUIAKOCTH OT TIIYOWMHBL [ HapocTraTudecKuid
napaaokc. Coolmiaronuecs: Cocyanl. [ mapaBIndecKue MeXaHu3MBbl.

Atmochepa 3emiaum u arMmocdepHoe gaBieHue. [IpUyuuHBI CyIIeCTBOBaHUS
BO3aylIHON oOosoukn 3emau. Omnbit Toppuuemnu. M3mepenue atMocdepHOro
JaBJICHUS. 3aBUCHUMOCTh aTMOC(HEPHOTO MABJIEHUS OT BBICOTHI HAJ yYPOBHEM MODSI.
[TpuGops! 15 u3MepeHust aTMOCHEPHOTO TaBICHUSI.

JlencTBrEe KUIAKOCTH M ra3a Ha IOTPYKEHHOE B HHUX TENO. BrITalkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

ok wnrE

o ~

3aBUCUMOCTbD JaBJICHUSI ra3a OT TeMIIEPaTyphl.

Ilepenaua naBiieHUs KUIKOCTHIO U Ta30M.

Coo0maromuecs cocy/ibl.

['mppasnuueckui npecc.

[IposiBneHne neicTBUs aTMOC(EPHOTO JABICHUS.

3aBUCHMOCTD BHITAIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOW YacTH Teja |
TLUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAOIIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBre nuaBaHUs TeIl: IJIABAHUE WM MOTPYKEHHE TENl B 3aBUCUMOCTU OT
COOTHOUIIEHHS TJIOTHOCTEN TeNa U AKUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BoJ€ OT 00bEMa MOrpyXEHHOU B
KUJKOCTh YaCTH TEJIA.

OrnpeneneHre BhITAIKUBAIOIIEH CHIIbI, JEUCTBYIOIIEH HA TEJIO, MOrPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKHBAIOLIECH CUJIbI, JEWCTBYIOIIEH HA TEIO B
KHUJIKOCTH, OT MacChl Tea.

OnbITel, JI€MOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKUBAIOIIEH  CHUJIBL,
JCHCTBYIOLIEH HA TEJNO B KUAKOCTHU, OT 00BEMA MOTPYKEHHOW B KHUJIKOCTh
YaCTH TeJa U OT IJIOTHOCTHU JKUJIKOCTH.

KonctpynpoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEAECIICHUE
€€ rpy30IOAbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. JHEPIrUsl.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmio
paBHOBecHs phiuara. [IppuMeHeHHe mpaBuia paBHOBECHUs phldyara K OJOKy. «30JI0TOe
npaBuwio» mexaHuku. KIIJI mpocteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY H
TEXHHKE.



Mexannueckass 3Heprus. Kunernueckas M NOTEHIMAIbHAs  DHEPIUS.
[IpeBpamieHre OJHOIO BUAA MEXAHWYECKOM SHEPIHMHM B JIPYroil. 3aKOH COXpPaHEHHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Onpenenenve paboThl CUIIBI TPEHUS MPH PAaBHOMEPHOM JBUKEHHH Tela IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. UccnenoBanue ycnoBui paBHOBECHUS phlyara.
N3mepenune KIIJ[ HakIIOHHOM TIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPIUU.

w
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Paspnen 6. TenuioBble siBJICHHA.

OCHOBHBIE  TOJOXKEHUS  MOJIEKYJSIPHO-KUHETUYECKOM  TEOPUM  CTPOECHUS
BellecTBa. Macca W pa3Mepel aTOMOB M MOJIEKYJ. OIBITBI, ITOATBEPKIAIOIINE
OCHOBHBIE IIOJIOXKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPUHU.

Monenun TBEPAOrO, JKMIKOTO M Tra3000pa3HOTO COCTOSHHUIM  BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ta3oB, JKHIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKECHHM MOJIEKYJISIPHO-KMHETUYECKOW TEOPHHU.
CmaunBaHMe U KaWJUIIPHBIC SIBICHUS. TeIIoBoe pacluupeHue U CKaTue.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YACTULL.
Buytpennss sneprusa. CrniocoObl U3MEHEHHUs] BHYTPEHHEH 3HEpruu: Terionepeaada u
coBepuieHre paboTl. Buapl Temnonepenayu: TEIIONPOBOJHOCTb, KOHBEKLUS,
U3IIy4YCHHE.

KonuuectBo Temnorel. YienpHas TEIUIOEMKOCTh BelllecTBA. TemnaooOMeH u
TEIUIOBOE paBHOBEcHE. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue u oTBepaeBaHue
KPUCTAJTMYECKUX BEIIECTB. YAenpHas TeruioTa IuiaBieHus. [lapooOpazoBanue u
koHaeHcauusa. Mcmapenue. Kumenue. VYaenpHas Teminora mapooOpa3oOBaHUA.
3aBUCUMOCTb TEMIIEPATYPhl KMIIEHHS OT aTMOC(EPHOTO J1aBJICHUS.

BiaxxHOCTB BO31YyXA.

DHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPAHMS.

[Mpunuuner paGotsel TeroBbix apurateneid KIIJ[ TemmoBoro pBuratesns.
TerutoBble ABUTATENN U 3aIMTa OKPYXKAIOLIEH CPEBI.

3aKOH COXPAHEHMS U NPEBPAILEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. HaGmioneHne OpOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.
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Habmoienue siBjeHnii cMauyrBaHUs U KaWUTSIPHBIX SBICHUI.

Habumoienue TemnoBoro paciupeHus Ted.

W3meHeHue naBieHHs raza Npud H3MEHEHUM OO0BbEMa M HAarpeBaHUM WU
OXJIQXKICHUH.

IIpaBuna u3MepeHus TeMIepaTypsl.

Buae! Termmonepenaun.

OxnakieHue Ipy COBEPUICHUH PabOTHI.

. HarpeBanue npu coBepuieHrH pabOThl BHEITHUMU CHUJIAMH.

10 CpaBHeHUE TEIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11.HaOmronenme KAIeHus.

12.HabnrogeHue mocTOSTHCTBA TeMITepaTyphl MPH TJIABJICHUH.
13.Moenu TeIIOBbIX ABUTATENEH.

Jlabopamopnuie padbomel u onvimol.

1.
2.
3.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOW COJIM UJIM caxapa.
OnpiTel 10 HAOJMIOACHHUIO TEIJIOBOIO PACIIMPEHUS] Ta30B, XUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBjaeHUsl BO3yXa B 0ajuIOHE MIMPHULIA.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHHS BO3AyXa OT €ro o0bEéma
Y HarpeBaHMs WM OXJIaXICHUS.

[IpoBepka rumoTe3bl TUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOWKA YKUIKOCTH B
TEPMOMETPUUECKOU TPYOKe OT TeMIEpaTyphl.

HaGnronenue wu3MeHeHMsI BHYTpPEHHEH JHEpruM Tela B pe3yibTaTe
TerIonepeayr U padoThl BHEITHUX CUJL.

HccnenoBanue sBIEHUS TEMJIOOOMEHAa MPU CMEIIMBAHUU XOJOJHOM U
ropsi4eu BOJBI.

OnpeneneHre KOJUYECTBA TEIJIOTHI, OJYYEHHOTO BOJION MPH TEIIIOOOMEHE C
HarpeTbIM METAJUINYECKUM LIUIUHIPOM.

10.Onpenenenue yaenbHON TEIIOEMKOCTH BELIECTBA.

11.UccnenoBanue mpoiiecca UCIapeHus..

12.0Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3/yXa.

13.0Onpenenenne yeiabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paznen 7. DaekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzaums Ted. J(Ba pojga BIEKTpUYECKUX 3apsaaoB. BzammopeiicTBue
3apsKEeHHBIX Ten. 3akoH KysnoHa (3aBHCHMMOCTH CHIJIBI B3AMMOJEHCTBHS 3apSyKEHHBIX
TEJ OT BEJINYMHBI 3aPSA0B U PACCTOSIHUS MEXKY TEJIaMH).

Onextpuyeckoe mnozne. Hanpsok€HHOCTE dnekTpuyeckoro nosrd.  [IpuHnun
CYIEPIO3ULIMH ATEKTPUUECKUX T0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu »nexkTpuyecKux 3apsiioB. DJIEMEHTAPHBIN SIEKTPUUECKUN 3apsl.
Crpoenue atoma. [IpoBOJHUKM M JUAIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apsa.

OJEKTPUYECKUA TOK. YCIIOBHS CYUIECTBOBAHUS  DJIEKTPUYECKOIO  TOKA.
HcTouHMKNM TOCTOSIHHOTO TOKa. JIeHWCTBHS DJIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B KUJIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuia Toka. DneKkTpuueckoe HanpsbkeHne. ConpoTUBIEHUE
MIPOBOAHUKA. Y JEIBHOE COIMPOTUBIICHHE BemecTBa. 3akOH OMa i ydacTKa LENu.
ITocnenoBarenpbHOE U MTapaUIENbHOE COETUHEHUE ITPOBOAHUKOB.

Pabota © MOIIHOCTH BJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHia.
DNEKTpUYECKUE TN U TOTPEOUTENIN IMEKTPUUeCcKoi sHeprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocrosiHHBIE MarHuThL. B3anMoneicTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoOe
nose. MaruutHoe noje 3eMJId U €ro 3HaYeHHe i )Ku3HU Ha 3emuie. OnbIT IpcTena.
MarauTHoe 1oJe NEKTPUUECKOro TOKa. [IpruMeHeHne 3JIEeKTPOMArHuTOB B TEXHUKE.
JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTaTEIb HOCTOSIHHOTO
ToKa. lMcnonp30BaHME JJIEKTPOABUIATENEM B TEXHUYECKMX YCTPOWCTBAX M Ha
TPaHCIIOPTE.

Onbitel ®Dapanes. SIBieHUE SACKTPOMArHUTHOM MHAYKIMU. [IpaBuno Jlenua.
Onexrporenepatop. CrocoObl MOMYYEHUS MIEKTPUICCKON SHEPTHH. DJIEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpU3alus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpOMCTBO U AEHUCTBUE IIEKTPOCKOIIA.
DIeKTpoCcTaTUUECKast HHAYKIIHUSL.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3apsIOB.
[IpoBOAHUKH U TUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.

. JlelcTBUA DIEKTPUYECKOTO TOKA.

10 DIIEKTPUYECKUMA TOK B )KUIKOCTH.

11.T"a30BBIit paspsij.

12.V3mepenne CUitbl TOKa aMIIepMETPOM.

©ooN Ok WNE

13.3mepenne dIeKTPUIECKOTO HAMTPSHKEHUST BOJIBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUN.

15.B3anmoeiicTBrE MOCTOSIHHBIX MAarHUTOB.

16.MonaenupoBaHre HEBO3ZMOKHOCTH Pa3/ICICHHS ITOJIFOCOB MAarHUTA.
17.MonenvpoBaHNE MAarHUTHBIX TIOJIEH TTIOCTOSIHHBIX MAarHUTOB.

10



18.0mbIT OpcTena.

19.MarauTHoOe€ 1oJjie TOKa. DIEKTPOMArHHUT.

20./leiicTBHE MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

21.25eKTpoaABUTaTeNb MOCTOSTHHOTO TOKA.

22 .UccnenoBaHue sIBICHUS JIEKTPOMAarHUTHON MHIYKIIUH.

23.0mnbiTer Dapagest.

24.3aBUCHUMOCTh HamNpaBJICHUS HMHAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

25.2JIeKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomel u onvimot.

1. OnbiTel 1O HAOMIOACHUIO BJCKTPHU3AIMH TEd HMHAYKIUEH U TpH

CONIPUKOCHOBEHUH.
2. UccnepoBanue JEHCTBUSA DIEKTPUYECKOTO TMOJS HA MPOBOJHUKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka pabOTHI IIEKTPUUECKOMN MU TOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

W3mepenue u perynupoBaHie HaMPsHKEHUS.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, WIYLIErO0 4Yepe3 pe3UucTop, OT

COIIPOTHUBIICHUS PE3UCTOPA U HANIPSYKEHUS HA PE3UCTOpE.

7. OnpITHI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTh AJEKTPUUYECKOTO COMPOTHUBICHUS
MPOBOJAHMKA OT €T0 JJIMHBI, MIOIIAIU MOMEPEUHOr0 CEUYEeHUs U MaTepHaa.

8. IlpoBepka mpaBwiia CIOXKEHHUS HANOPSDKEHUHM MpU  TOCIEI0BATEIbHOM
COEIMHEHHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna JUisi CWIBl TOKAa MpPU MAPAIEIBHOM COEIMHEHUU
PE3UCTOPOB.

10.Ompenenenne pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.

11.0Onpenenenre MOIHOCTH AIEKTPUIECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOpE.

12.ccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HWAYIIETO 4Yepe3 JIAMIIOUKY, OT
HaIIpsKEHUS Ha HEW.

13.Onpenenenune KII/] narpeBatens.

14 .ViccnenoBaHnne MarHUTHOTO B3aUMOJACHCTBUSI TOCTOSIHHBIX MAarHUTOB.

15.13yuyeHne MarHuTHOrO MOJIsl MOCTOSIHHBIX MarHWTOB MPU UX OOBEAMHEHUHU U
pa3/esIeHun.

16.VccnenoBanue eiCTBUS 3IEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17.0nbITHI, 1€MOHCTPUPYIOLIKE 3aBUCUMOCTb CUJIbI B3AUMOJEHCTBHS KaTYLIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIKE.

18.13yueHne neiicTBUSI MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

19.KoHcTpyHnpoBaHue U U3y4eHHe paboThl DJIEKTPOIBUTATENIS.

20.U3mepenue KIIJI anexTpoaBUrareabHON yCTaHOBKH.

©o 0k w
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21.00BITBI  TI0  WCCIICOBAHUIO  SIBJICHUSI  DJICKTPOMATHUTHOW — WHIYKIIUH:
WCCJIEIOBAHNE U3MEHEHUI 3HAYCHUS U HAIPABIICHUS MHAYKIIHOHHOTO TOKA.
9 KJIACC

Pazgen 8. Mexanuueckue siBJIeHHU.

Mexanuueckoe JBWKeHHe. MarepuanpHag Touka. Cucrema  oTcyéra.
OTHOCUTENIBHOCTh  MEXaHUYECKOTO JABMXKCHHUSA. PaBHOMEpHOE IPSAMOJIMHEWHOE
nBrokeHue. HepaBHomepHOe mNpsMosMHENWHOE ABMKeHue. CpenHsis U MIHOBEHHas
CKOPOCTb TeJjia IIPU HEPAaBHOMEPHOM JIBUKECHHUHU.

VYckopenne. PaBHOyckopeHHoe — mpsiMOiHMHEWHOe aBukeHHe. (CB0OOOIHOE
nagenue. OnsITel ['anunes.

PaBHOMepHOE nBHXKEHHE IO OKpykHOcTU. llepmon u wacrora oOpamieHwus.
JIuneiinas u yrioBas ckopocTu. LleHTpocTpeMuTenbHOE yCKOPEHHE.

IlepBoiii 3akoH Hprotona. Bropon 3axkoH Herotona. Tperuin 3axoH HeroTtoHna.
[IprHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHHs CKOJIBKEHHS, CHJIa
TPEHUS NIOKOS, IPYTUE BUJIBI TPECHHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
naneHus. J[pwxkenne tutaner Bokpyr ConnHpoa. IlepBasg kocMuyeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHOM TOUKH. AOCOJIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIIEHHOM OChIO BpamieHuss. MomeHT cuiibl. LleHTp TskecTu.

Nmnynsc Tema. M3MeHeHne wummyibsca. VMIynbC cuibl. 3aKOH COXpaHEHUs
uMIyJjbca. PeakTuBHOE ABMKEHHE.

Mexannueckasi paboTa ¥ MOITHOCTh. PaboTa cui TsDKECTH, yIPYroCTH, TPEHHUS.
Cesi3p sHeprum U pabotel. lloTeHumanbHass »HEprust Tena, MOAHATOIO HaJ
IOBEPXHOCTBIO 3eMiM. [loTeHnmanbHas >Heprus cxatod npyxkuHbl. Kunertmdeckas
sHeprud. Teopema O KHHETUYECKOM SHEPIrUH. 3aKOH COXPAHEHHUS MEXAHMYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HabGnroneHne MeXaHMYeCKOIrOo JIBUKEHHUS Tejda OTHOCUTENIBHO pPa3HBbIX Tel

OTCYETA.

2. CpaBHeHue nyTed M TPACKTOPUN JBMKEHHUS OJHOTO M TOrO K€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUs ITPSMOJIMHEWHOTO IBUYKECHHS.
HccenenoBanue Npu3HakOB PaBHOYCKOPEHHOI'O JBHKEHUS.
5. HabGumoneHue nBMXKEHUS TeNa MO0 OKPYKHOCTH.

s w
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6. HabOmionenue MexaHMYECKHX SIBJICHHM, MPOUCXOASIINX B CHUCTEME OTCUéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTEIBHO
KaOuHeTa PU3UKU.

/. 3aBUCHMOCTbH YCKOPEHHMS TeJla OT MAacChl TeJa U JIEUCTBYIOLIEH HA HErO CUJIBL.

8. HaOmronenue paBeHCTBA CUJT TIPU B3aUMOJCHCTBUU TEN.

9. H3menenue Beca Tena Ipu yCKOPEHHOM JIBUKEHUH.

10.Ilepenaua umirynbca Ipyu B3aUMOJEHCTBUH TEII.

11.TTIpeoOpa3zoBaHus SHEPTUU TIPU B3aUMOJCHCTBUU TE.

12.CoxpaHeHue UMIyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUH.

13.CoxpaneHue uMnysabca npu adCOMIOTHO YIIPYTrOM B3aUMOJIEHCTBUH.

14.HabmnioneHne peakTUBHOTO JIBH)KEHUSI.

15.CoxpaHeHre MEXaHHYECKON SHEPTUU MTPU CBOOOTHOM IMaICHHUH.

16.CoxpaHeHrie ME€XaHUYECKON SHEpPruM NP JBUIKEHUU Tella MOJ JEeHCTBHEM
IPYKHUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoHcTpynpoBaHue TpakTa Uil pa3rOHa W JaJdbHEHIIEro pPaBHOMEPHOIO
JBVKEHUS [IAPUKA WIH TEJIEHKKH.

2. Ormpepenenue cpeHel CKOPOCTU CKOJBXEHUSI OpyCcKa UK JBUKEHUS [IapUKa
10 HAKJIOHHOM TIJIOCKOCTH.

3. OmpeneneHre YCKOPEHHUs Tella NpPU PABHOYCKOPEHHOM JIBXKEHUH T10
HAaKJIOHHOMW INIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH MYyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

5. IlpoBepka rumore3bl: eciiv IpU PaBHOYCKOPEHHOM JIBMXKEHHH 0€3 HadaJlbHOM
CKOPOCTH IIyTH OTHOCSITCSI KaK P HEYETHBIX YHMCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKH BPEMEHH OJUHAKOBBI.

6. UccnegoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT  CHJIbI
HOPMAaJbHOTO JABJICHHUS.

7. Omnpenenenrie K0O3PHUITMESHTA TPEHHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenennie pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBIKEHUHU TeJa 1O
TOPU30HTAIBHON TOBEPXHOCTH.

10.Ompenenenue pabOThl  CUJIBI  YOPYrOCTH TpU  MOABEME TIpy3a ¢
MCIIOJIb30BaHNEM HEMOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11.N3ydeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Pa3nen 9. Mexannueckue KoJie0aHUS M BOJIHBI.

KonebarenbHoe npmxkeHue. OCHOBHbBIE XapaKTEPUCTUKU KOJEOAHW: Mepuon,

4acToTa, aMIUINTyJa. MaremMaTU4YecKuil W NpYXKUHHbIA MasTHUKU. [IpeBpaiienue
SHEPrUH MPHU KOJICOATETHHOM JBUKCHHUH.

oo
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3aryxatomue konebanus. BeiHykneHHbIe KoneOanus. Pezonanc. Mexanndyeckue
BosiHbI. CBOMCTBa MexaHW4eckux BOJH. [IpogonpHbie M momepeunsie BONHBI. JnHa
BOJIHBI M CKOPOCTh €€ pacmpocTpaHeHus. MexaHW4ecKHe BOJIHBI B TBEPJOM Tele,
CEHCMUYECKHE BOJIHBI.

3Byk. 'pomkocTh 3Byka M BbicoTa TOoHa. OTpaxkenue 3Byka. MHpasByk u
yIIbTPa3BYK.

Hemoncmpayuu.

1. HaGmiogenue kosiebaHul Ten Moj JEHCTBUEM CHIBl TSDKECTH W CHJIBI
yIPYTOCTH.
Hab6ntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmoienue BeIHYXIEHHBIX KOJI€0aHUI U pe30HaHCca.
PacnipocTpanenue npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIETH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHI pe30HaHC.

©o 0k wn

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenue 4aCTOTHI M TIEpUOa KOJICOAHU MaTEMAaTUYECKOTO MAasTHHKA.

2. Ompenenenrie 4acTOTHl U IEPHOJia KOIeOaHid MPY>KMHHOTO MAasITHUKA.

3. UccnenoBanue 3aBUCHUMOCTH TEpHOJa KOJ€OAHWW MOJBEIIEHHOTO K HUTH
rpy3a OT AJIMHbI HUTH.

4. VccnemoBaHre 3aBUCUMOCTH TIEpUOa KOJIeOaHWN MPYKUHHOTO MasTHUKA OT
Macchl Ipys3a.

5. IlpoBepka HE3aBUCUMOCTH Tepuojia KosieOaHWil Tpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl rpys3a.

6. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb MEPUO/IA KOJeOaHUN NPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. N3mepenune yckopeHus CBOOOTHOTO TTaJICHUS.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DneKTpOMarHuTHOE noJie. DneKTpOMarHuTHbIE BOJIHBI. CaoiicTBa

ANEKTpOMarHuTHbIX BOJIH. Illkama 3nekTpomMarHUTHBIX BOJH. lcmonbs3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOKCTBA CBETA.

Hemoncmpayuu.

1. CgoiicTBa 3€KTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIbIO MOOHUIBHOTO
tenedoHa.

Pa3nea 11. CBeToBBIe ABJICHHUS.
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JlyueBass monenp cBera. Mcrounuku cera. [IpsMonmHenHOE pacnpocTpaHeHue
ceera. 3atMenusi Connua u Jlynel. Otpaxenue cBeta. Ilinockoe 3epkano. 3akoH
OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomyieHusi cBera. llosHOe BHyTpeHHee
OTpakeHHE cBeTa. VICIOJIb30BaHKUE MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX
CBETOBOJAX.

Jlunza. Xop nmydeit B muaze. OnTudeckas cucrema ¢oToarnmapara, MUKPOCKOTIA U
Teneckona. ['a3 kak onTudeckas CucTeMa. bm30pyKoCcTh U TAIbHO30PKOCT.

Paznoxenue Oenoro cBera B cnekrp. Omnbitel Hetotona. Crnoxxenue
CIIEKTPAJIbHBIX LIBETOB. J(nucnepcus ceera.

Hemoncmpayuu.

IIpssMonHEHOE pacIpOCTPaHEHHE CBETA.

OtpaxkeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomnenue ceera.

OnTuyeckuil CBETOBOJ.

Xop Jtydeil B coOMparonieit JINH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIMH3E.

[Tonyyenue n300pa>keHUi ¢ TOMOIIBIO JIUH3.

. [punuun aeiictBus Qoroanmnapata, MUKPOCKOTA U TEJIECKOIIA.

10.Mognensb rnasa.

11.PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12.Tlony4yenue 6e0ro cBETa MPH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie pabomel u onvimol.

1. HUccnenoBanue 3aBUCHUMOCTH yria OTPaXEHUS CBETOBOTO Jiyda OT yrjia
MaJCHUS.

2. V3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B TUIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCMMOCTH yria MPEJIOMJIEHUS CBETOBOIO Jiyda OT yrja
MaJICHUS HA TPAHULIE «BO3yX—CTEKIIOM.

4. TlomydyeHne n300paxeHH ¢ MOMOIIbIO0 COOMPAIOIIEH JTHH3BI.

5. Ompenenenrie (HOKYCHOTO PACCTOSHUSI U ONTUYECKOM CHIIBI COOHMparoiieit
JIVH3BI.
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6. OnbITHI 110 Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.
7. OmpITBI TIO BOCIHPHUATHIO I[BETA TPEIMETOB TPU WX HAOIIOACHUHU dYepe3
[[BETOBBIC (DUIIBTPHI.
Pa3znea 12. KBanToBble IBJIeHUS.
OneiTel Pesepdopna u mianerapHas Mojenb aroma. Mojenb atoma bopa.
Hcnyckanue u norjioiieHue cBeta atoMoM. KBaHThl. JInHeHyaThie ClIEKTPHI.
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PannoaktuBHOCT. Anb(a, 6eTa- u raMma-uznyueHusi. CTpoeHHEe aTOMHOTO siipa.
Hyknonnas wmopens aromuoro sapa. M3oronmbl. PanuoakTuBHBIE TpeBpalCHUs.
Ilepnon nmosrypacnaga aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsSJOBOTO M MAacCOBOIO YHCEN.
DHeprus CBsI3U aTOMHBIX sifep. CBsA3b MacChl U SHEPruu. Peakuuy cUHTE3a U JIEJICHUS
anep. Mcrounuku sneprun CosiHLA U 3BE3.

Slnepnas osHepretnka. JleWCTBHS pPagUMOAKTUBHBIX M3JIYYEHUNM Ha JKHUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

CnexTppl U3Ty4eHUS U MOTJIOIEHNUS.

CriekTpbl pa3au4HbIX [a30B.

CnekTtp BoJOpO/IA.

Habmronenue tpekoB B kamepe Buibcona.

Pabora cuérunka HOHU3UPYIOIIUX U3TYyYEHUM.

Peruncrpanus usinydeHus NpupoOAHBIX MUHEPAIOB U IMPOLYKTOB.

ok wnE

Jlabopamopnwie pabomel u onvimol.

1. HaGnrogeHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. UccnepnoBaHue TPEKOB: MU3MEPEHHE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH

(o gotorpadusim).

3. U3mepenue paanoakTuBHOTO (oHA.

IHoBTOpPUTEIBLHO0-0000 1AM MOYTb.

[ToBTOpUTENHEHO-0000IIAIOIMINI MOAYJb MPEAHA3HAYEH ISl CUCTEMAaTU3alluu U
000011IeHHs TPEAMETHOTO COACPKAHUS U ONBITA ACATEIBHOCTH, MPUOOPETEHHOTO MPHU
U3YYeHUU BCEro Kypca (Qu3uMku, a Takke Mg TMOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY OJK3aMeHy Mo (u3uke I OOydJaromIMXCs, BBIOPABIIMX ATOT
y4eOHBIN MpeIMET.

[Ipu u3yyeHUH AAHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUJbI
NEeSTEIbHOCTH, HAa OCHOBE KOTOPBIX O0OECIEeYMBAETCS IOCTHXKEHUE MPEIMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTb: OCBOEHME HAy4YHbIX METOAOB MCCIIEJOBAHUS
SBJICHMM TIPUPOJBI M TEXHUKH, OBJAJCHUE YMEHHSIMHU OOBACHITh (PU3HUECKHE
SBJICHMSI, IPUMEHSISI TIOJIyYCHHbIC 3HAHUS, PEIllaTh 3a/1a4d, B TOM YUCJIE KAYECTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IprHIMNIMANBEHO NESTEIPHOCTHBIM XapaKTep JAHHOIO pas3zera pealn3yeTrcs 3a
CU€T TOTO, YTO OOYUAIOIIUECS BBIMOIHSIIOT 331aHUS, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHSTH (PU3UUECKUE
SBJICHUSI B OKPYXKaIolel MPUPOE U MOBCEITHEBHON KU3HH;

UCIOJIb30BaTh HAY4YHBIE METOJbl MCCIENOBaHUS (PU3NYECKUX SIBIICHUW, B TOM
YUCIIE JJIS IPOBEPKH TUIIOTE3 U TIOJYUYCHHSI TECOPETUIECKUX BBIBOJIOB;
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OOBSACHATh HAy4YHBIE OCHOBBI HanOoyiee BAXKHBIX JOCTIKEHHUNW COBPEMEHHBIX
TEXHOJIOTUM, HampuMep, MPAKTHUYECKOrO HCIOJIb30BaHUSA PA3IMYHBIX HCTOYHHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPAIEHUS M COXPAHEHUS] BCEX HM3BECTHBIX BUOB
SHEPTHUHU.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue pu3nku Ha ypoBHE OCHOBHOTO 00I1er0 0Opa30BaHUs HAMpPAaBICHO Ha

JOCTUKEHHE JIMYHOCTHBIX, METAlpeIMETHBIX M TMPEIMETHBIX 00pa30BaTeNIbHBIX
pE3yJIbTaTOB.

B pesynbraTe mzyueHus QU3MKU HAa YPOBHE OCHOBHOTO 00IEero oOpa3oBaHus y

oOyuaronierocst 0yyT chopMHUpPOBAHBI CIIEAYIONINE JIMNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) mnaTpUOTHYECKOTO BOCIIMTAHMS:

- TPOSIBJICHUE HMHTEPECA K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznueckoil HayKu;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTHBHOMY Y4YaCTHIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAUYMMBIX U
THUYECKUX TMPOOJIEeM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHKEHUMN
buzukwy;

- OCO3HaHHWE BAXHOCTU MOPAIbHO-3THUUYECKUX NPUHUUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCHPUATHE 3CTETUYECKMX KadecTB (PU3MUecKod Hayku: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

- 0CO3HaHHE LEHHOCTH (PUM3MUYECKOW HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HaHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABIIAIOIEH KYJIbTYPHI;

- pa3BUTHE HAy4YHOW JIOOO3HATENBPHOCTH, HWHTEpeca K HCCIEeI0BATENbCKOM
NEATEIIbHOCTH;

5) dpopmupoBaHus KyJbTYPhI 310POBbSI M IMOIHOHAJIBHOI0 0JIATOIIOy M

- OCO3HaHME LEHHOCTH 0e30macHoro o0pa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHpE, BaXXHOCTHM TMpaBWil O€30MacHOro0 TOBEIEHUs Ha
TpaHCIIOPTE, Ha JOpPOTax, C DSJICKTPUYECKUM M TEIJIOBBIM O0OpYyIOBAaHHUEM B
JOMAlIHUX YCIIOBHUSIX;

- ¢(hOpMUPOBAHHOCTh HaBbIKA pe(IIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U
TaKOro K€ IIpaBa y Apyroro 4ejoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE YYyacTH€ B pEIICHUHM TMPaKTHUYECKUX 3ahad (B paMKax CeMbH,
00pa3oBaTeNbHON OpraHu3alliM, ropoja, Kpas) TEXHOJOTUYECKOW M COLMAIbHON
HaIpaBJIECHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NYECKUX 3HAHMI;

- HHTEPEC K MPaKTUIECKOMY H3yUeHUIO0 Mpodeccuii, CBI3aHHBIX C (PU3NKOH;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA:
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e - OpPHCHTAIMS HA MPUMEHEHNE PU3NUECKUX 3HAHUH TSl PEIIeHUs 3a7a4 B 00J1acTu
OKpYXarUEel Cpelpl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLEHKH HX BO3MOXHBIX
IIOCJIEACTBUN JIJIs1 OKPYKAIOIEH CPEIbl;

e - OCO3HaHME IJIOOAJBHOTO XapakTepa SKOJIOIMYECKMX NpoOjaeM M myTed HX
peleHus;

e 8) ajanTanMu K HU3MEHAIIUMCH YCJIOBHAM COLUAJBHOM U NPUPOAHON
cpeabl:

e - OTPEOHOCTH BO B3aUMOJICHCTBUHU TIPH BBITIOJIHEHUU MCCIICIOBAHUA U MPOCKTOB
(bu3HYECKON HANIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSAM JPYTHUX;

e - MOBHINICHNE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeITeTbHOCTD;

e - MOTPeOHOCTh B (POPMUPOBAHWUU HOBBIX 3HAHUU, B TOM yucie (HOPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBJICHUSX;

e - Oco3HaHWe ACPUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEW B oOjacTu
busukwy;

e - IUTAHWPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUN HOBBIX (DM3MUCCKUX 3HAHUM;

e - CTpEMJICHHE aHAJU3UPOBATh U BBISBJIATH B3aUMOCBS3U IMPUPOJBLI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKUX 3HAHUM;

e - OIICHKAa CBOMX JCHCTBHH C Y4YETOM BIHUSHUSA Ha OKPYXKAIOUIYIO Cpemy,
BO3MOJKHBIX TJIOOATBHBIX TIOCTIEICTBHIA.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

B pesynbpTare oCcBOEHUS MPOrpaMMebl 1m0 (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuaromerocss OyayT chOpMHUPOBaHBI  MeTalpeAMeTHbIe
pe3yJIbTAThl, BKIIOYAIONINE IO3HABATEIbHBIC YHHBEPCAJIbHbIC y4eOHBbIC ICHCTBHS,
KOMMYHUKAaTHBHbIC  yHHUBEpCAJbHbIE  y4eOHbIE  JICHCTBUS,  pEryJISTUBHBIC
YHHUBEpCaIIbHbIC y4eOHBIC ICHCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble JJoruyeckue 1eMCTBHUA:
e BBISBIATH M XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUI);

. yCTaHABJIMBATh CYIIECTBEHHBIM TPU3HAK KiIacCU(UKALIUK, OCHOBAHUS JIJIs
00001IEHHUS U CpPaBHEHUS;
. BBISIBIIAITH  3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINUXCS K (DU3NIECKUM SBIICHUSIM;
. BBISIBJISITH IPUYMHHO-CJICJICTBEHHBIC CBSI3U MPU U3YYEHUH (HU3NUYECKUX SBIICHUM
U TIPOIIECCOB, JE€NaTh BBIBOALI C HMCIOJb30BAHUEM JCIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIJIFOUCHHH, BBIJIBUTATH THIIOTE3bI O B3AUMOCBSI3X (DM3UYECKUX BEIIMUNH;
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. CaMOCTOSITENIbHO BBIOMPATh CHOCOO pelieHus ydeOHOW (u3HuecKod 3amauu
(cpaBHEHHE HECKOJIBKMX BAapHAHTOB pEIICHMs, BBHIOOp Haubosiee MOAXOIAILIETO C
y4€TOM CaMOCTOSITEIILHO BBIICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarenLcKue 1elCTBUSA.

. UCTIOJIb30BaTh BOMPOCH! KaK HCCIIENOBATEIbCKIII HHCTPYMEHT TIO3HAHWS,

. MPOBOJIUTH TI0O CAMOCTOSITEIbHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIOMXHBIM
(U3UYECKUI IKCIIEPUMEHT, HEOOIIBIIIOE NCCIIEA0BaHNE (PU3UUECKOTO SBICHHUS,;

. OIICHWBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO, TIOTYYECHHYIO B
XO0JI€ UCCIIEI0OBAHMS WA SKCIIEPUMEHTA;

. CaMOCTOSITENIEHO (pOPMYyIUPOBAaTh 00O0OIIEHUST W BBIBOABI IO pE3yJbTaTaM
MPOBEAEHHOTO HAOIOICHN S, OTIBITA, UCCIICIOBAHMUSI,

. MIPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIIee pa3BUTHE (HU3UIECKUX TPOIECCOB, a

TaK>Ke BBIJIBUTATh MPEANOI0KEHU 00 UX PA3BUTUH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

. IPUMEHSATH Pa3IMYHbIe METO/Ibl, THCTPYMEHTHI U 3aIlIPOCHI P MOUCKE U 0TOOpe
nH(pOpPMaLlMU WK JAaHHBIX C YUETOM MPEATIOKEHHOM yueOHOoM pusnueckoi 3aaauu;

. aHaIM3UpPOBaTh, CHCTEMATU3UPOBATh M HMHTEPHPETUPOBATH HH(OPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHUS;

. CaMOCTOSITEJIbHO BHIOMPATh ONTUMANIbHYIO POpMY IIpecTaBieHUs] HHGOPMAIIH
U WUTIOCTPUPOBATH pelIaeMble 3a/1a4d HECIOXKHBIMUA CXEMaMH, AuarpaMMmamu, UHOU
rpaduKoi 1 MX KOMOWHAITUSIMH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

e B XOJle 00CYXXJeHHUsl y4eOHOro MaTepuaa, pe3ysibTaToB JIa0OpaTOpHBIX paboT U
IIPOEKTOB 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYKIaeMOi TEMbI U BbICKA3bIBATh UJIEH,
HAIICJICHHbIC Ha PellIeHUE 337a4u U MOJIep KaHue 0J1aroKenaTeaIbHOCTH OOIICHHUS;

e  CONOCTaBJIATh CBOU CYXACHHUS C CYXACHUSIMH IPYIMX YYaCTHHKOB UANOra,
OoOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIIUI;

e BBIPpAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e  MNyONUYHO TMPEACTABIATH PE3YJIbTaThl BBIMOJIHEHHOTO (PU3MYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, ITPOEKTA);

e TMOHUMAThb WU HCHOJB30BaTh MPEUMYIECTBA KOMAHAHONW M WHIWBUIYaJbHOU
paboOTHI MPHU pelIeHNH KOHKPETHON (DU3NUeCcKO mpoOIeMBbl;

e  MPUHHUMATH LIEJIM COBMECTHOM NE€ATEIbHOCTH, OPTaHU30BBIBATH AEUCTBUS 1O €€
JOCTUKEHHIO: PACIIpeiesiTh PO, 00CYKIaTh MPOLECCHl U PE3yIbTaThl COBMECTHON
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

e  BBINOJHATH CBOK 4YacTh palOThI, JIOCTHTasi Kaue€CTBEHHOrO pe3yJibTara Io
CBOEMY HAIMPABIICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
. OIICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOWIMNA NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.
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PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:
. BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUAX, TPEOYIOLIUX s
peuieHus (pU3NIECKUX 3HaAHUM;
. OpUEHTHPOBATbCS B PA3IMYHbIX  MOAXOJAX  HPHUHIATUS  PELICHUH
(MHIMBUYaTbHOE, IPUHATHE PELIECHUS B TPYIIE, IPUHATUE PEIIEHUN IPYIIIO);
. CaMOCTOSITENIbHO COCTABIIATh AQJITOPUTM pEIICHUS (PU3NYECKOW 3a7aud WU
IJIaHa HCCIEAOBaHUSA C Y4YETOM HUMEIOLIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh IIPEIJIaracMble BApUaHThl PEILICHUH;
. Jies1aTh BbIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEILICHNUE.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI MHTEJJIEKT:

e J1aBaTh AJICKBATHYIO OLICHKY CUTYallUH U MPEAJIaraTh IUIaH €€ N3MEHEHUS;

e OOBACHATP  NPHUYMHBI  JOCTHXKEHHS  (HEOOCTHI)KEHHS)  PE3YJIbTaTOB
JESITENIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JAESITEIBHOCTb (B TOM YHCJIE B XOJ BBINOJIHEHUS
(bu3MYECKOTo HCCIeA0BaHUS WIA MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS ~ CUTyalluld,  YCTAHOBJIEHHBIX  OINMOOK,  BO3HUKIIUX
TPYJIHOCTEW;

e OIICHMBAaTh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM;

e CTaBUTh ce0s1 HA MECTO JPYroro 4ejoBEKa B XOJ€ CIOpa WINM JUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

e TMpHU3HABaTh CBOE MPABO Ha OUIMOKY MPH pelIeHUH (PU3NYECKUX 3a/1ay WIN B
YTBEPKACHUIX HA HAYYHbBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenus B 7 Kjacce mpeiMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:
. UCIIONIb30BaTh MOHATHS: (U3NYECKUE U XUMHUYECKHE SBJICHUSA, HaOIO/ICHUE,
AKCIEPUMEHT, MOJelb, TUI0Te3a, eAUHUIBI (PU3NYECKUX BEIUYMH, aTOM, MOJEKYJa,
arperaTHbIE COCTOSHMSI BelecTBa (TBEpPAOE, KHUIKOE, ra3000pa3zHoe), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSAMOJIMHEHHOE),  TpPaeKTOpus,
paBHOJICHCTBYIOIIAsA cuia, nedopmanus (ympyras, IUTACTUYECKasi), HEBECOMOCTb,
COOOILAIOIIUECS COCYIbI;
. paznmuuath gBiueHUs (AudQy3us, TEMIoBOe MABMKEHHE YacTHUIl BEIeCTBa,
paBHOMEpHOE JBIKEHHE, HEpaBHOMEPHOE ABIKEHUE, MHEPIHS, B3aUMOJIEHCTBHE Te,
paBHOBeCcHE TBEPIBIX TeNl C 3aKPEIUIEHHOM OCBIO BpallleHUs, Iepenaya JaBICHUS
TBEPABIMU TEJIaMU, KUAKOCTSIMH U Ta3aMH, aTMOC(EpHOE JaBjeHHE, IIaBaHHE Tel,
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MIPEBPAIICHHS] MEXaHUYECKON YHEPTUM) MO OMHCAHUIO UX XapAKTEPHBIX CBOMCTB M Ha
OCHOBE OITIBITOB, J€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

. pacro3HaBaTh MPOSABICHUE M3YyUYEHHBIX (U3NYECKUX SBICHUN B OKPYKAIOIIEM
MUpEe, B TOM uucie (GU3NYECKUE SBIEHUS B MPUPOJE: MPUMEPHl JBUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMU B >KMBOM WM HEXHUBOW MpPUPOJ]E, ACHCTBUE CHIIBI TPEHHUS B
OpUpPOJIE U TEXHUKE, BIHUSHUE aTMOCPEPHOTO JaBICHHUS Ha KUBOW OPTraHU3M,
IJIaBaHWE pbIO, pblYard B TeJIe 4YeJOBEeKa, MPHU ATOM IMEPEBOAUTH MPAKTUUYECKYIO
3a/layy B Y4eOHYIO, BBIJCISATh CYLIECTBEHHbIE CBOMCTBA (MpU3HAKU) (U3HUUYECKUX
SIBJICHU;

. OMKCHIBAaTh M3YyYEHHBIE CBOMCTBA TeNl M (PU3WYECKUE SIBIICHUS, HUCIOJIb3YS
¢duznueckre BeIUYMHbI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BPEMs, MMyTh, CKOPOCTH,
CPEIHssl CKOPOCTbh, CUJIa YIPYTOCTH, CHJIA TSHKECTH, BEC TEJIa, CUJIA TPEHUS, J1aBJICHUE
(TBEpHOTO TeEna, KUIAKOCTH, raza), BBITAJKMBAIOIIAs CHJIa, MEXaHUYECKas padoTa,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHWJIbl, KO3((UIIMEHT TMOJE3HOro JeHCTBUSA
MEXaHU3MOB, KUHETHYECKAasl U MOTECHLIHAJIbHAs SHEPIHsl), IPU ONUCAHUU MPAaBUIBHO
TpPakTOBaTh (PU3WYECKUN CMBICI HCHOJIB3YEMbIX BEIUMYMH, HX O0O3HAuY€HUSA U
€IMHULBI (PU3MYECKUX BEIWYMH, HAXOAUTHb (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYrUMU BEJIUYUMHAMH, CTPOUTH TIpapuKU H3YYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMUH;

. XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIOIb3Ys
MpaBUJIa CJIOKEHUS cull (BAOJb OJHOM mpsamoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUi0O paBHOBecHs pbryara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH,
3aKOH COXpPAaHEHUS MEXaHUYECKOM »SHEpruM, Mpu HSTOM JaBaTh CIIOBECHYIO
(OpMyYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHUYECKOE BHIPAXKECHHUE;

. OOBACHATH (hPM3MUYECKUE ABIICHUS, IPOLECCHl U CBOMCTBA TeJl, B TOM YUCIE U B
KOHTEKCTE CHUTyalMil NMPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISBISATh NPUYUHHO-
CJIEJICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTMYECKHUX 1IAroB ¢ OMopou Ha 1-
2 W3yYEHHBIX CBOWCTBA (PU3UYECKUX SIBJICHUH, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

. pemiath pacuéTHbIC 3a7aud B 1-2 AEWCTBUSA, UCHONB3YS 3aKOHBI U (POPMYJIHI,
CBs3bIBalOlIME (U3NYECKUE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBHs 3aJauu
3aMKUChIBaTh KPATKOE YCJIOBHUE, MOACTABIATh (PU3NYECKHUE BEIUYHMHBI B (OPMYIIBI U
IPOBOJUTH PACUYETHI, HAXOJUTh CIPABOYHBIC JIAHHBIE, HEOOXOJUMBIE IJIsl PELICHUs
3a]1a4, OIICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3UUECKOIN BETNYNHBDI;

. pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUINTh MPU MOMOIIU (PU3NIECKUX
METO/IOB, B OIHMCAHMM KCCIIEIOBAHUSI BBIACIATh MPOBEPSEMOE MPEANOTI0KEHNUE
(rumotesy), pa3nuyaTh W HUHTEPHIPETHPOBATH MOJIYYEHHBIM pe3yibTaT, HaXOIUTh
OIIUOKH B XOJI€ OIbITA, JIeJaTh BBIBOJIBI 10 €0 pe3yibTaTam;
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. IPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UUYECKUX SBICHUM WM (PU3HUECKUX
CBOMCTB Ten: (OPMYJIHMPOBATh MPOBEPSEMbIE MPEANOIOKEHH, COOMPATh YCTaHOBKY
U3 TPEAJIOKEHHOTO OOOpYJOBaHUs, 3alUChIBATh XOJA OIbITa U (POPMYIUPOBATH
BBIBO/IBI;

. BBITIOJHATH TPSIMBIE M3MEPEHUS] PAcCTOSHUS, BPEMEHH, MacChl Tena, 00béMa,
CHJIBI M TEMIEpaTypbl C HCIOIH30BAHUEM AaHAJOTOBBIX W HU(PPOBBIX NPUOOPOB,
3alKChIBaTh MOKa3aHUsS MPHOOPOB C YYETOM 3aJaHHON aOCOIOTHOM MOTPEUIHOCTH
U3MEPECHUN;

. NIPOBOJUTH WCCIICJJOBAHUE 3aBHUCUMOCTH OJHOW (DU3MUECKON BEIWYMHBI OT
APYTOi C HCIOJIb30BAHHEM TIPSAMBIX H3MEPEHHN (3aBUCUMOCTH IIYTH DPABHOMEPHO
JBIDKYILETOCS Tella OT BPEMEHH JIBM)KCHUS TeJa, CHIIBI TPEHHs CKOJBKEHUS OT Beca
Tena, KadyecTBa OoOpabOTKM TOBEPXHOCTEH TeN M HE3aBHUCHUMOCTH CUJIBI TPEHUS OT
IUIONIAI  CONMPHUKOCHOBEHUSI TeJl, CHJIBI YIPYTrOCTH OT YAJWUHEHHUS TMPYKHUHBI,
BBITQJIKUBAIONICH CWIBI OT 00BEMA MOTrPYXEHHOW 4YacTH Telda M OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha KOTOPYIO
MOTPY’KEHO TEJIO, YCIOBHIA TUIABaHUS TEJ, YCIOBUW PaBHOBECHs pbldara u OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIEAOBaHUs, COOMpaTh YCTaHOBKY W
BBITIOJHATh W3MEPEHUS, CIenys MPETOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJIbTAaThl
MOJTYYCHHOM 3aBUCHMOCTH (PM3MUYECKUX BEJIMYMH B BUJAC MPEIJIOKCHHBIX TaOJIHIl U
rpaduKOB, JIENIaTh BHIBOJIBI IO PE3YJIbTATAM HCCIICIOBAHMUS;

. POBOJIUTH KOCBEHHBIE H3MEPEHHS (PU3NIECKUX BEIMYUH (TUIOTHOCTH BEIECTBA
KUIKOCTH © TBEPIOTO Tela, CHIa TPEHUS CKOJBKCHHs, MHaBJICHHE BO3AyXa,
BBITAJIKUBAIOIIASA CHJIA, JCHCTBYIOIIAs Ha TOTPYXKEHHOE B IKUAKOCTH TeEJO,
KOA(PUITUEHT MOJIE3HOTO NEHUCTBUS MPOCTBIX MEXAHHU3MOB), CIEIysl MPEIOKCHHON
WHCTPYKIIMU: TP  BBIIOJHEHWH U3MEPEHUH CcOOHMpaTh AKCHEPUMEHTAIBHYIO
YCTAHOBKY U BBIYHCIISITH 3HAUCHHE NCKOMOU BEJTMYHHBIL

. coOirofaTh MpaBWiIa TEXHUKH O€30MacHOCTH Mpu paboTe ¢ JTabopaTOpHBIM
000pyI0BaHUEM;
. YKa3bIBaTh MPHUHIIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETP, JUHAMOMETP, COOOIAIOIIUECS COCY/IbI, OApOMETp, pbluar, MOABMKHBIN U
HEMOJIBUYKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTD;

. XapaKTepU30BaTh MPUHIUIBI JCHCTBHUS M3YyYEHHBIX MPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB C OMOpOM Ha WX OMHUCaHUs (B TOM YHCIE: MOAIIUIHUKUA, YCTPOMCTBO
BOJIOINIPOBO/A, THAPABIMYECKUN IPEecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOM HACOC,
apeoMeTp), MCMOJb3ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBICHUN U HEOOXOJMMBIC
¢bu3nuecKre 3aKOHbBI 1 3aKOHOMEPHOCTH;

. IPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIMIO O MPHMEpax) MPaKTHUIECKOTO
UCTIONB30BaHUsl (PU3MYECKUX 3HAHWUN B TOBCEIHEBHOW JKM3HU IS OOecCTeueHUs
0e30macHOCTH TpU OOpallleHuu C OpubdopaMu U TEXHUYECKUMH YCTPOWCTBAMH,
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COXPAaHEHHUS 3JI0OpOBbS U COONIONEHHS HOPM DKOJIOTMYECKOTO TOBEACHHUS B
OKPYXaroulen Cpee;
. OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(OpMaIruu B lHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN U MTyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBICISATH HHPOPMAIIMIO, KOTOpas SBISETCS IPOTUBOPEUNBOM
WJI MOKET OBITh HEJIOCTOBEPHOM;
. UCIONb30BaTh TMPH BBHIMOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
aUTepaTypy (HU3MYECKOTO COJEp)KaHus, CIPABOYHBIE MaTepHallbl, PECYpChl CETU
WuTtepHer, Bnaaerh mNpuéMaMud KOHCIEKTUPOBAHHMS TEKCTa, MpeoOpa3oBaHUs
MHGPOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
. CO3/1aBaTh COOCTBEHHbIE KPATKHUE MUChMEHHBIEC U YCTHBIE COOOIIEHUSI HA OCHOBE
2—-3 UCTOYHMKOB MHGpOpMauu (PU3MUECKOrO COACpk aHHs, B TOM 4YHCIE MyOJIMYHO
JeNiaTh KpaTKue COOOIICHHS O pe3ysbTaTaX MPOEKTOB WM YYEOHBIX HCCIICIOBAHHM,
IpU STOM TPaMOTHO HCIOJIh30BaTh M3yUYEHHBIM OHATUWHBIN anmapar Kypca (pusmukw,
COTIPOBOXAATh BHICTYIIJICHHUE MTPE3EHTAIINEH;
. OpU  BBIOJIHEHUU Y4YEOHBIX TMPOEKTOB M HCCICAOBAHUN pPACIpEAEsiTh
0OsI3aHHOCTH B TPYIIE B COOTBETCTBHHM C MOCTABICHHBIMU 3aJ@4aMH, CJIEIUThH 3a
BBIMIOJTHCHWEM TUIaHa JCWCTBWIA, aJCKBATHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
JESTENbHOCTh TPYIIbI, BHICTPAUBATh KOMMYHUKAaTHBHOE B3aMMOJCHCTBHE, YIUTHIBAS
MHEHHUE OKPY>KaIOIIUX.

K xonmy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3yiabTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIUXCS YMEHHIA:
. UCTIONIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYN, TEIJIOBOE JBIIKCHHE
aTOMOB W MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAIUTMUECKHAE U aMOp(HBIE
Tela, HACBHIIICHHBIH M HEHACBHIEHHBIA TMap, BIAXKHOCTb BO3[yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPrusi, TEIJIOBOW JBUTATENb, SJEMEHTAPHBIA AIIEKTPUUYECKUI 3apsii,
AIIEKTPUIECKOE TIOJIE, TPOBOAHHUKHU U JUAJICKTPUKH, TIOCTOSIHHBIN JICKTPUUECKUN TOK,
MarHMTHOE TOJIC;

. paznuuath SIBJIEHUS (TEIUIOBOE paclIMpEeHUE U CXKaThe, Temiomnepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMayuMBaHUE, KaNWUIAPHbIE  SIBIICHUS, MCIApEHUue,
KOHJICHCAIU, TJIABJICHUE, KpUCTaJUIU3als (oTBepaeBaHuUe), KUIICHUE,

Terionepenaya (TEIUIONPOBOIHOCTh, KOHBEKLHUS, W3IYyY€HUE), DJICKTpU3ALMS Te,
B3aMMOJICUCTBHE 3aps0B, JCHCTBUS DJIEKTPUUYECKOIO TOKAa, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICICTBUE MAarHUTOB, JEHCTBUE MAarHUTHOTO IOJS HAa TPOBOJHHK C TOKOM,
AIEKTPOMArHUTHAsI MHIYKIIMS) O OMUCAHUIO UX XapPaKTEPHBIX CBOWCTB U HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

. pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3MUECKUX SIBICHHUN B OKpY)KaroleM
MHUpE, B TOM 4ucje (PU3NYECKHUe SBJIICHUS B MPHUPOE: MOBEPXHOCTHOE HATSHKEHUE U
KaNWUISIPHBIE SIBJIGHUSI B NIPUPOJIC, KPUCTAUIbl B mpupone, uziydeHue ConHia,
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3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHeEra,
AIIEKTpUYECKUE SBJICHHS B aTMmocdepe, SIEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHUTHOE MoJyie 3eMJId, Apeid MOJI0COB, pOJIb MAarHUTHOTO MOJSA JiA JKH3HU Ha
3emJie, MOJISPHOE CUSTHUE, NPU ATOM NIEPEBOJUTH NPAKTHUUECKYIO 33/lady B Y4eOHYIO,
BBIJIETISTh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHU;

. OMKCHIBATh M3Y4YEHHBbIE CBOWCTBA Tel M (DU3MUECKHUE SIBICHHS, HCIOIB3YS
¢du3nueckue BETUYHMHBI (TeMmIepaTypa, BHYTPEHHSSI SHEPrusi, KOJIUMUYECTBO TEIUIOTHI,
yZellbHas TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IIJIABICHUS, YACIbHAS TEIJIOTA
napooOpa3oBaHMsl, yA€JIbHAsl TEIUIOTa CrOPAaHUs TOIUIMBA, KOA(P(ULUHEHT IOJE3HOTO
NEUCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTENbHAS BIAXHOCTh BO31yXa, JJIEKTPUUYCCKUN
3apsil, CWJIA TOKA, DJJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTUBICHHUE IPOBOJHUKA,
yIETbHOE COMPOTUBJICHHE BEIIECTBA, pa00Ta U MOUTHOCTh JIEKTPUUECKOTO TOKA), IPU
ONHUCAaHUU TPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIIOJIB3YEMbIX BEJIMYMH,
0003Ha4YEeHNS U €IUHUIBI (PU3MUECKUX BEIMYMH, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MUYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYUHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUMH;

. XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHUE SBICHUS W MPOLECCHI, UCTIOIb3Ys
OCHOBHBIC IIOJIO)KCHMSI MOJIEKYJSIPHO-KMHETUUECKOW TEOPUU CTPOEHHUs BEIECTBA,
OPUHLMII CYNEPIO3ULMU MOJeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMs
3apsana, 3akoH Oma s ywyacTka uenu, 3akoH Jlxoyns—JIeHua, 3aK0OH COXpaHEHHUs
SHEPruM, MpH 3TOM JaBaTh CIOBECHYIO (HOPMYJIHUPOBKY 3aKOHA W 3aMUCHIBATH €0
MaTeMaTUYECKOE BBIPAKEHNUE;

. OOBACHATH (PU3NUECKHE MTPOLIECCHl U CBOMCTBA TEJ, B TOM UUCJIE U B KOHTEKCTE
CUTYaLH IIPAKTUKOOPUEHTUPOBAHHOT O XapakTepa: BBISIBIIATD
MPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE M3 |—2 JIOrHYeCKHUX IIaroB C
ornopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUMN, (PU3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

. pemarb pacuéTHble 3aJauu B 2—3 JEHCTBUS, UCIOJIb3Ysl 3aKOHBI U (POPMYJIBL,
CBs3bIBaOIIME (U3NYECKUE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBHS 3aJauu
3aIIMChIBATh KPATKOE YCJIIOBHUE, BBISABIATH HEJOCTATOK JAHHBIX JUIA PEIICHUS 3a]ayH,
BbIOMpATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE AJIs €€ PELIECHUs], TPOBOIUThH PACUETHI U
CpaBHMBATh IIOJIyYEHHOE 3HAU€HUE (PU3NUECKOIN BEIIMYMHBI C U3BECTHBIMU JaHHBIMU;

. pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIK (PUINUECKUX
METOJ0OB,  HCIIOJb3ys  ONMCAHHWE  MCCIENOBAHUA,  BBIIEIATH  IPOBEPSIEMOE
IIPEAIIOJIOKEHUE, OLEHMBATh IPABWIBHOCTh MOPSAJKAa IPOBEACHUSA HCCIIECIOBAHMS,
JIENaTh BBIBOJBI,

. IPOBOANUTH OMNBITHl MO HAOMIONCHUIO (PU3NYECKUX SBICHUN WM (PU3MYECKUX
CBOMCTB TeJl (KallWJUIIPHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3/1yXa OT €ro 00béMa,
TEeMIIEPATypbl, CKOPOCTH IIPOLIECCA OCTBIBAHUS W HATPEBAHUS IIPY U3JIIYYEHHUH OT LIBETA
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U3JIydaromen (Moryiomarnieil) MOBEepXHOCTH, CKOPOCTb MCHApEeHHUs BOJBI OT
TEMIIEpATypbl JKUJIKOCTH M IUIOIIAAM €€ TMOBEPXHOCTH, DJIEKTpU3alus Tel MU
B3aUMOJICMCTBUE AIEKTPUUECKUX 3aps/I0B, B3aUMOJACHCTBUE MOCTOSIHHBIX MAarHUTOB,
BU3YaJU3allMsl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB, IE€UCTBUSI MArHUTHOTO MOJIS
Ha MPOBOAHUK C TOKOM, CBOMCTBa JJIEKTPOMArHMTa, CBOMCTBA 3JIEKTPOABUIATENIS
MOCTOSIHHOTO TOKa): (OpMyiaHpoBaTh MpOBEpsiEMble MPEANOIOKEHHs, COOUpPATh
YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpYyIOBaHUS, OMNHCHIBaTh XOJl ONbITa U
(bopMyIUpOBaTh BHIBOJIBI;

. BBINIOJIHATh MPSMbIE M3MEPEHUS TEeMIEPaTypbl, OTHOCHUTEIHLHOM BIIAXKHOCTH
BO3/lyXa, CUJIbI TOKa, HANpPSDKEHHS C HMCIOJIb30BAHUEM aHAJOrOBBIX MPUOOPOB U
JaTYNKOB (PU3NYECKUX BEJIMYMH, CPaBHUBATh PE3YJIbTAaThl U3MEPEHUH € Y4ETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH;

. MPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (DM3UYECKOM BEIMYUHBI OT
IpPYrol € HCMONB30BAHUEM TMPSMBIX M3MEPEHUH (3aBUCHUMOCTb CONPOTHBIICHUSA
IIPOBOJIHMKA OT €ro JJIMHBI, IUIOW@AW IIONEPEYHOr0 CEYEHUs W YAEIBHOIO
CONPOTHUBIICHUSI BELIECTBA NPOBOJHUKA, CUJIbI TOKA, UAYLIErO 4Yepe3 MPOBOAHUK, OT
HaIpSDKEHUS. Ha NPOBOJHUKE, HCCIEAOBAHUE IOCJENI0BATEIBHOIO U MapajlIeIbBHOIO
COCIMHEHWI TMPOBOJHMKOB): IUIAHHPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], Ceaysl MpPEeIOKEeHHOMY IUIaHy, (DUKCUPOBAaTh PEe3yibTaThl
MOJIyYUeHHOM 3aBUCUMOCTM B BUJE TaOnul U TpaduKOB, JelaTh BBIBOJBI 110
pe3ynibTaTam UCCIIEI0BaHNUS;

. IPOBOJUThL  KOCBEHHbIE M3MEpeHUs (U3MYECKUX BEIMYUH  (yAesIbHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE MPOBOJHUKA, paboTa M MOIIHOCTb
AIEKTPUUECKOr0 TOKAa): TUIAHMPOBATh HM3MEpPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIEys IPEJIOKEHHON UHCTPYKLIMH, U BBIYUCIISTh 3HAYEHUE BEIUYHHBL;

. coOirofaTh MpaBWiia TEXHUKH OE€30MacHOCTH MpU padore ¢ 1abopaTopHBIM
000pyI0BaHUEM;
. XapaKTepu30BaTh MPUHLUIBI ACUCTBUS M3YYCHHBIX NPUOOPOB M TEXHUUYECKUX

YCTPOWCTB C OMOPOM HA WUX OMUCAaHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHS IOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIEPMETP, BOJBTMETP, CUYETUHUK IICKTPUUECKOU
DHEPTUU, DJICKTPOOCBETUTEIBHBIE TPHUOOPHI, HATPEBATEIBHBIE AJIEKTPOIPUOOPHI
(TpuMepHhI), SIACKTPUYCCKUE MPEAOXPAHUTEIIN, JJICKTPOMArHUT, 3JIEKTPOJABUTATEIIb
MMOCTOSTHHOTO TOKa), HWCIOJb3ys 3HAHWS O CBOWCTBaX (DHU3MYCCKUX SBICHHA U
HEe0OXoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

. pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA M M3MEPHUTEIbHBIE TPUOOPHI
M0 CXeMaM H CXEMaTHUYHBIM pHUCYHKaM (KHIKOCTHBIM TEpMOMETpP, TEpPMOC,
IICUXPOMETP, TUTPOMETP, JBUTATEIIb BHYTPEHHETO CrOpPaHUs, SJICKTPOCKOI, PEOCTaT),
COCTABJISITH CXEMBI JJICKTPUYCCKUX IIENEH C TMOCIIEI0BATEIBHBIM M TapaJlICIbHBIM
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COCIUHEHUEM  JJIEMEHTOB, pa3nuyas  YCJIOBHbIE  OOO3HAUYEHHUS  IJIEMEHTOB
AIEKTPUUYECKUX LECTIEH;
. MPUBOJNUTHh MPUMEPHI (HAXOIUTh WH(OpPMAII0O O TpHUMEpax) MPaKTHIECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUM B MOBCEIHEBHOW >KM3HU g oOecreyeHus
0e30macHOCTH MpU OOpallleHUd ¢ OpudoOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUS 3JIOpPOBbS U COONIONCHHUS HOPM DHKOJIOTMYECKOTO TIOBEJCHUS B
OKPYXaroUIEH Cpee;
. OCYIIECTBJISATh MOUCK MHpOopMalnK (u3ndeckoro coaepxanusi B lurepuere, Ha
OCHOBE MMEIOIIMXCS 3HAHUM W MyTEM CpaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNIATh HMH(OpPMAIMIO, KOTOpasi SIBISETCS NPOTUBOPEUYUBOM WM MOMKET OBITh
HEJIOCTOBEPHOMU;
. WCIIOJIb30BaTh MPU BBIMOJHEHUW YYCOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTEpaTypy (PU3MUYECKOro conaepxaHus, CIPABOYHBIE MaTepUalibl, PECYpPCHl CETH
WuTepHer, BinageTh MNpuéMaMM KOHCIEKTUPOBAHMS TEKCTa, IpeoOdpa3zoBaHus
uH(}OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
. co3/1aBaTh COOCTBEHHbIEC MMUCbMEHHBIE U KpPAaTKHUE YCTHBIE COOOIIeHHsI, 00001as
MH(GOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COACPKAHHs, B TOM YHCIIE
nyOJUYHO  MPEACTaBIATh  PEe3yibTaThl MPOEKTHOM WM UCCIEN0BATEIbCKOU
NEeSATEeIBbHOCTH, MPU 3TOM T'PAMOTHO MCIOJIb30BATh U3YUYECHHbINM MOHATUMHBIN anmapar
Kypca (pU3MKHU, COMTPOBOXK/IaTh BHICTYIUICHHE IPE3CHTALIUEH;
. IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M UCCIEN0BAaHUM (DU3HMUECKUX MPOILIECCOB
pacnpenensiath 00s3aHHOCTH B TPYMIE B COOTBETCTBUHU C IMOCTABJICHHBIMHU 3aJja4aMH,
CIEIUTh 3a BBINOJIHEHUEM IUIAHA JEHUCTBUA W KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBaTh COOCTBEHHBIM BKJIAJ B  JCSATEIbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, TTPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonmy oOydeHuss B 9 kjacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
. UCIIOJIb30BATh MOHATHUS: CHCTEMa OTCUY€Ta, MaTepHallbHAsl TOYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO IBMKEHHUS, Aeopmarus (yrnpyras, MmiacTHuecKas),
TpeHHE, IIEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTbh M MEPErpy3KH, LEHTP
TSKECTH, aOCOJIOTHO TBEPIOE TENO, LIEHTP TSDKECTH TBEPAOIO Teja, paBHOBECHE,
MeXaHu4yeckne KoieOaHus W BOJIHBI, 3BYK, MHGPa3ByK U  YJIbTPa3BYK,
AJIIEKTPOMATHUTHBIE BOJIHBI, IIKajda 3JIE€KTPOMArHUTHBIX BOJH, CBET, OJMU30PYKOCTh U
JATbHO30PKOCTh, CIEKTPHhl HMCIYCKAaHWUS M TIOTJIONICHHS, anbda, Oera- U Tamma-
W3IIyYEHHS], H30TOIIbI, sIZICpHAst SHEPTETHUKA,;
. paznuyaTth SiBJeHUs (paBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBWKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE, CBOOOAHOE MaJIeHUEe Ted,
PaBHOMEpPHOE JBMKEHUE MO OKPYXKHOCTH, B3aUMOJCHCTBUE TeJl, pPEaKTUBHOE
IBUKEHHE, KoyieOaTelbHOE JBMIKEHHE (3aTyXalollue M BBIHYKICHHBIC KOJICOaHMs),
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pe30HaHc, BOJIHOBOE  JBHJKCHME, OTPAKEHUE  3BYKA, IIPSMOJIMHEWHOE
pacrpoCTpaHEeHNe, OTPAKEHNE U IIPEJIOMIICHUE CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHUE
CBETa, pa3joXKeHHEe OElOro CBeTa B CHEKTP U CIOKEHUE CIEKTPaJbHBIX LIBETOB,
JUCIIEPCHUSl CBETA, E€CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYAaTOrO
CIEKTPa M3IY4YEHMs) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

. pacro3HaBaTh MPOSABICHUE M3YyUYEHHBIX (U3NYECKUX SBICHUN B OKPYKAIOIIEM
Mupe (B TOM uucie (pU3NUECKHUe SBICHUS B MIPUPOJE: NPUIUBBI U OTJIMUBBI, IBHKEHUE
wiadeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE [JBIIKEHHUE JKUBBIX OpPraHU3MOB,
BOCIIPHUATHE 3BYKOB >XMBOTHBIMH, 3EMIICTPSCCHHME, CEMCMUYECKUE BOJHBI, IIyHAMH,
9XO0, IIBETA T€J, ONTHUECKUE SABJICHUS B IPUPOJIE, OUOIOTHUECKOE IEUCTBUE BUIUMOTO,
yIbTPauOJIETOBOIO U PEHTI€HOBCKOTO W3IyYEHUH, €CTECTBEHHBIN DPaJuOaKTHUBHBIN
(GoH, KOCMHUYECKHE JIy4Yd, pPaJAUOAKTHUBHOE U3IyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEMCTBUE paJUOAKTUBHBIX U3IyUYEHUI HA OpraHU3M YeJIOBEKa), IPU ATOM NEPEBOIUTH
MPAKTUYECKYIO 3a/layy B Y4YeOHYIO, BBIIEISATh CYUIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(hUBUYECKUX SIBJICHUM;

. OMKCHIBATh M3Y4YEHHBbIE CBOWCTBA Tel M (DU3MUECKHUE SIBICHHS, HCIOJIB3YS
¢u3nuecKkrue BEIMUMHBI (CPEIHAS U MTHOBEHHAs! CKOPOCTh Teja IPU HEPABHOMEPHOM
JBIKEHUHU, YCKOPEHUE, NEPEMEIECHNE, IIyTh, YII0Bas CKOPOCTb, CUJIA TPEHUs, CHIIA
YIOPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO Ma/ICHHUs, BEC TeJla, UMITYJIbC Tela,
UMITYJIbC CHJIBI, MEXaHHueckas paboTa U MOIIHOCTb, MOTEHIMAJIbHAS PHEPIUus Tena,
MOAHATOrO HaJ MOBEPXHOCTBIO 3EMJIM, NMOTCHIMANIbHAS DHEPTUSI CKATOM NPYKUHBI,
KUHETUYECKas DHEPrus, IIOJHAs MEXaHW4yecKas »JSHEpPrus, IEepuoJ U 4acToTa
KojeOaHui, [UIMHA BOJIHBI, I'POMKOCTb 3ByKa M BBICOTA TOHA4, CKOPOCTb CBETA,
MoKa3areib MPEJIOMIICHUS CPEJibl), TPU ONMMCAHUU MTPABUIIBHO TPAKTOBATh (PM3UUYECKUIN
CMBICTT UCHOJB3YEMbIX BEJIMYMH, O0O3HAYEHHs M €AMHUIBI (PU3MUYECKUX BEJIUYMH,
HaxoJIUTh (POpPMyIJIbI, CBA3BIBAIOLIME AAHHYIO (U3UYECKYI0 BEIUYUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH rpaMKN U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUNH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHUE SBICHUS W MPOLECCHI, UCTOIb3Ys
3aKOH COXPaHEHUs DHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUII CYIIEPIIO3ULIUN
CUJI, MPHUHLMUII OTHOCUTENBHOCTH ['aymmies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHWs
UMITYJIbCA, 3aKOHBI OTPAXCHUS M IPEJIOMIICHUS CBETa, 3aKOHbl COXPAHEHUs
3apsAI0BOTO U MacCOBOTO YUCEI MPHU SIEPHBIX PEAKIHUIX, IIPH ITOM J1aBaATh CIIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MATEMAaTUYECKOE BhIPAXKEHHUE;

. OOBSACHATH (PU3UUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM UHCJE U B KOHTEKCTE
CUTyallMi  NPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYUMHHO-
CJIEICTBEHHBIE CBA3HU, CTPOUTh O0BCHEHUE U3 2—3 JIOTHYECKUX LIAroB ¢ ONOPOH Ha 2—
3 UW3y4YEHHBIX CBOMCTBAa (PU3WYECKUX SIBJICHUH, (PU3MUYECKUMX 3aKOHOB WU
3aKOHOMEPHOCTEM;
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. pemaTh pacu€THbIE 3aJaud (OMUpAIOIIUECs Ha CHUCTEMY W3 2—-3 ypaBHEHUN),
UCIIOJNIB3YSl 3aKOHBI M (OPMYJIbI, CBSI3bIBAIOLINE (PU3UUYECKUE BEJIMYMUHBI: HA OCHOBE
aHaJIM3a YCJIOBHSI 3a7]aud 3alHChIBaTh KPATKOE YCIOBUE, BBISBIATh HEJAOCTAIOIINE HITH
M30bITOYHBIE JTAHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE ISl PEIICHUS,
OPOBOJUTh pacy€Thl W OLEHUBATh PEATUCTHUYHOCTh TMOJYYEHHOIO 3HAYEHUs
(hM3UYECKON BEITHMYUHEI;

. pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUINTh MPU MOMOIIU (PU3MIECKUX
METO/IOB,  HWCIIOJIb3Ysl ~ ONHMCAHME  HCCIEJOBaHUS,  BBIIEISATH  MPOBEPSIEMOE
IPEANoIoKEeHWEe, OLIEHUBATh MPABWIBHOCTh MOpAJKA TMPOBEACHUS HCCIEIOBaHUSA,
JIeNaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOACHUI U OIBITOB;

. IPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UUYECKUX SBICHUM WM (PU3HUECKUX
CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHa COXpAaHEHUs SHEPTUH,
3aBUCUMOCTh TIepuoja KoJeOaHUN MpYyKMHHOTO MAasTHHUKAa OT MAacChl Ipy3a H
KECTKOCTU TMPYKUHBI W HE3aBUCHUMOCTh OT aMIUIUTYbl MaJlbIX KOJeOaHUi,
NPSIMOJIMHEHHOE paclpoCTpaHeHUE CBETa, pasjiokeHue OeIoro cBera B CHEKTP,
U3y4YeHHE CBOMCTB H300pa)KEHUS B IUIOCKOM 3€pKajie M CBONCTB HM300paskeHUs
npenMera B cobuparouieil JuH3e, HaOMIoIeHHe CIUIOIIHBIX U JUHEHYaThIX CIIEKTPOB
M3JIY4EHHUsI): CaMOCTOSITEIbHO CcOOHUpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUs, OMKCHIBATH XO/1 OMBITA U €T0 Pe3yNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

. OPOBOAUTH TPH HEOOXOJUMOCTH CEPUI0 TMPSMBIX HM3MEPEHUH, OIpenesss
cCpenHee 3HaueHHe u3MepsieMoi BenuyuHbl ((POKyCcHOE paccTosiHME coOHMparomeit
JIMH3BI), 000CHOBBIBATH BHIOOP crioco0a u3mMepeHust (M3MepUTeIbHOTO Mpubdopa);

. IPOBOJUTh  MCCIENOBAHMWE  3aBUCUMOCTEH  (DU3MYECKUX  BEJIUYUH  C
UCIOJIb30BAaHUEM TMPAMBIX H3MEPEHHM (3aBUCUMOCTb NYTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HauyaldbHOM CKOPOCTH, IMepHoja KoJieOaHHi
MaTEeMaTHYECKOr0 MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU YTJIa OTPAKEHUSI CBETA OT
yriia MajieHust ¥ yria MNpejoMJIeHUsl OT yrila MaJieHus): MIaHUPOBaTh HUCCIEIOBaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTAaHOBKY, (DUKCUPOBATh PpE3yJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (DPU3UYECKUX BEITUYMH B BHUJE TaOIWIl U TPadUKOB, JENIaTh BBIBOJIBI TIO
pe3yJibTaTaM HCCIe0BaHNUS;

. MIPOBOJIUTH KOCBEHHBIC M3MEPEHUSI (PU3NUECKUX BEIMYUH (CPEIHSSI CKOPOCTh U
YCKOPEHHE Tejia MPU PAaBHOYCKOPEHHOM JABUKEHUH, YCKOPEHHE CBOOOIHOIO MaeHMs,
KECTKOCTh MPY>KUHBI, KOADPUIIMEHT TPEeHUsI CKOIBKEHMs, MEXaHuueckas pabora u
MOIIIHOCTb, YacTOTa W Nepuoja KojeOaHWH MaTeMaTUYecKoro U MPY>KHMHHOTO
MasITHUKOB, ONTHYECKass cuja coOuparomei JHH3bL, PagUOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBFHYIO YCTAaHOBKY M BBITIOJHSATH
W3MEpEHUS, CIEMys MPEeNIOoKEHHOW MHCTPYKIIUH, BBIUUCIATh 3HAUYCHUE BEITUYUHBI U
aHAJIM3UPOBATh TIOJyYCHHbIE PE3YJNbTaTbl € YYETOM 3aJlaHHOM MOTPEUIHOCTU
W3MEpPEHUN;
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. coOirofaTh MpaBWiia TEXHUKH OE€30MacHOCTH MpU padore ¢ 1abopaTopHBIM
000pyI0BaHUEM,;

. pa3nuuaTh  OCHOBHBIE MPHU3HAKA  HU3YYEHHBIX  (U3MUECKUX  MOJEINEH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUYHBIM HCTOYHMK CBETa, JIydY,
TOHKAs JINH34, [IJIaHEeTapHasi MOJIEJIb ATOMA, HyKJIOHHAs! MOJIE/Ib @aTOMHOTIO S1pa;

. XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3yYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOI HAa WX OMUCAHUS (B TOM YHCIIE: COUAOMETP, JATYUKU MOJIO0KECHHUS,
paccTosiHUSL M YCKOPEHHUs, pakera, »3XO0JIOT, OYKH, Mepuckon, (oroamnmapar,
ONTUYECKUE CBETOBOBI, CIEKTPOCKOIN, IO3UMETP, KaMmepa BuibcoHa), MCHob3ys
3HaHHWA O CBOWCTBax (U3WYECKUX SABJICHUH U HEOOXOoAMMBIE (U3NUYECKUE
3aKOHOMEPHOCTH;

. UCIOJIb30BaTh CXEMbl W CXEMAaTHYHBIE PUCYHKH HM3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTMUYECKUX MPOLIECCOB MPU PEUICHUN
y4eOHO-IIPAKTUUECKHUX 3a]a4, ONTHYECKHE CXEMBbl JUUISl IOCTPOEHUS HU300paKeHUil B
IJIOCKOM 3€pKajie U coOMparomien JnuH3e;

. OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMAIMIO O MPHUMEpPax) MPaKTHUYECKOTro
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUH B MOBCEJAHEBHOM JKM3HMU Al OOecreueHus
0e30MmacHOCTH Ipu oOOpallleHuu ¢ OpudopaMu U TEXHUYECKUMH YCTPOWCTBaMH,
COXPAHEHHUs 3JI0pOBbS U COONIOJEHHUS HOPM HKOJIOTMYECKOTO IIOBEJEHUS B
OKPYXaroUIen Cpee;

. OCYIIECTBIISITh MOUCK MHpopManuu (usndeckoro coaepkanusi B MHrtepHere,
CaMOCTOSITENIBHO (OPMYJIUPYsl TOMCKOBBIM 3alpoCc, HAXOAWTh IIyTH OIpPEAEIICHUS
JOCTOBEPHOCTH MOJYYEHHOH HH(OpPMAllMM Ha OCHOBE MMEIOIIMXCS 3HAHUH U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

. UCIONb30BaTh TMPH BBHINOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
auTepaTypy (HU3MUECKOro COJep)KaHus, CIPAaBOYHbIE MaTepHallbl, PECypChbl CETU
WuTepHer, Bnaaerb NpuéMaMu KOHCIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHUs
MH(POpPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

. co3laBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(POPMALMM U3 HECKOJBKHUX HMCTOYHHUKOB (DU3MYECKOTO COJAEP)KAHUA, ITyOINIHO
MPECTaBIATh PE3yabTaThl NMPOCKTHOW WM HCCIEI0BATENbCKON NEATEIbHOCTH, MPHU
3TOM IPaMOTHO HCIIOJIb30BATh U3YUEHHBIN MOHATUIHBIN annapaT u3y4aeMoro pasziesna
(UMK U CONPOBOXKJIATh BBICTYIUICHUE IPE3EHTAlMe ¢ y4éToM ocoOeHHOCTEH
ayJTUTOPUH CBEPCTHUKOB.

30



Taonuua 1.1

IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MTPOI'PAMMbBI OCHOBHOI'O

7 KJIACC

OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

11

HCII0JIB30BATh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiinydaTth ABJICHHUA IIO OIMMMCAHHIO UX XapaKTCPHBIX CBOIMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UYECKOE SBJICHHUE

1.3

pacro3HaBaThb  NPOSIBICHHE  M3YYCHHBIX  (PU3MUECKUX  SIBICHUH B
OKpY’KarollleM MHpe, B TOM 4YHcie (U3NYECKUE SIBJICHHS B MPUPOJE, MPHU
3TOM TEpPEeBOJUTH MPAKTHUECKYI0 3ajady B y4eOHYIO, BBLACTATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

14

ONUCBIBATh M3YYEHHbIE CBOWCTBA Tel U (U3NYECKHUE SIBICHUS, UCHOJb3Ys
¢u3uueckue  BEIMYMHBI, TPU  ONHCAHUU NPABUIBHO  TPaKTOBATh
(Gu3n4ecKuil CMbICI MCIIOJIb3YEMbIX BEJIMYHMH, X 0003HAYEHUS M €AUHULIBI
¢u3MUeCKUX BEIWYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOLINE JAHHYIO
(GU3nM4ecKyr0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOMTH TIpaduku

N3YUCHHBIX 3aBHCHUMOCTEH (1)I/I3I/I‘-I€CKI/IX BCJINYHH

1.5

XapakTepu3oBaTh CBOWCTBA TeJ, (U3UYECKHUE SIBICHHUS M IPOLECCHI,
UCIIONB3Ysl  M3Yy4YEHHBIE 3aKOHbI, IIPM OTOM  JaBaTb  CJIOBECHYIO

(bOpMyIUPOBKY 3aKOHA U 3alHACHIBATh €70 MATEMATUIYECKOE BhIPAKCHHE

1.6

O0BACHATH (PU3NYECKHE ABICHMS, IPOLIECCHI U CBOICTBA TEJI, B TOM YHCIIE U
B KOHTEKCTE CUTYyallil IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIISTh
NPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBsICHEHHE U3 | — 2 JIOrMYecKuX
IaroB ¢ omnopoil Ha | — 2 HW3y4YEeHHBIX CBOICTBAa (U3UYECKUX SIBICHUH,

buznyecKux 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

peumatb pacyéTHble 3amauyd B 1 — 2 ACUCTBUS, HMCHOJB3YSd 3aKOHBI U
dbopMynbl, CBsi3BIBatoNMe (PU3UYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a

YCJIOBUsA 3aavdu 3allMCbIBATh KPAaTKO€ YCJIOBUEC, ITOACTABJIATH (bI/ISI/ILIeCKI/Ie

31




BEIMYMHBI B (OPMYNbI M TPOBOAUTH PAcu€Thl, HAXOIUTh CIIPABOYHBIE
JaHHBIC, HEOOXOIUMBIC UISl PEHICHHs 3aJad, OLICHUBATH PEATUCTUIHOCTH

MOJTYYCHHOW (PM3HUECKOM BEIIMUNHBI

1.8

pacmo3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh MPH [OMOIIU
(GU3HYECKUX METOOB, B ONMUCAHUM MCCIEAOBAHUS BBIACISATH MIPOBEPSEMOE
MPENIOoNIOKEeHNE (TUIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH MMOIYUECHHBII
pe3yNbTaT, HAXOIWUTh OMIMOKK B XOJE€ ONBITA, JIENaTh BBIBOJLI IO €ro

pe3ynbTaram

1.9

MIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SABJICHUHN WM (PU3UUECKUX
CBOWCTB Ten: (OpMYJIHPOBATh IMpPOBEPSIEMBbIE MPEANOIOKECHUS, COOMPAThH
YCTaHOBKY W3 MPEJIOKEHHOTO 00OpyIOBaHUs, 3allMChIBaTh XOJ ONbITA U

(bopMyITHUPOBATH BHIBOIBI

1.10

BBITIOJHATL HOPAMBIC HU3MCPCHUA C HCIOJIb30BAHHCM AHAJIOTOBBIX U
u(ppoBbIX MPUOOPOB, 3aMUCHIBATH ITOKa3aHUS MPHOOPOB C yUETOM

3aJaHHOH a0COJIIOTHOM MOTPEUIHOCTH U3MEPEHUN

1.11

MPOBOAMTH HCCIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUYECKOW BEIMYMHBI OT
JpYroll ¢ HCIONb30BAaHUEM NPSIMBIX HW3MEPEHMH, y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTrO  HCCIIeNOBaHUsS, COOUpaTh YCTAaHOBKY U
BBINOJIHATh M3MEPEHUS, CIenys NPeIOKEHHOMY IUIaHy, (UKCHUPOBAThH
pe3ynbTaThl TOJYyYEHHOW 3aBUCMMOCTH (PU3MYECKUX BEJIUYUH B BHJE
NpEUIOKEHHBIX Tabnui U rpaduKoB, OeNaTh BBIBOJABI IO pe3ylbTaTaMm

HCCICOO0BaHUA

1.12

IPOBOJUTh KOCBEHHBbIE H3MEPEHUs (U3MYECKMX BEIMYUH, CIELys
NPEUIOKEHHOW MHCTPYKIMHM: TpPU BBIOJHEHUHM H3MEPEHHH CcoOHpaTh
JKCIIEPUMECHTAIIBHYIO YCTAHOBKY UM BBIUMCIATH 3HAYEHHE HMCKOMOM

BCJIMYHHBI

1.13

coOJIr01aTh MpaBHUiia TEXHUKH O€30IacHOCTH MpH paboTe ¢ 1abopaTopHBIM

obopy0BaHuEM

1.14

yKa3bIBaTh NPUHIUIBI JEHCTBHS NPUOOPOB M TEXHHUYECKHX YCTPOMCTB,
XapakTepu3oBaTh MPUHIUMBI  JEHCTBHS  W3YyYEHHBIX NPUOOPOB U
TEXHHYECKUX YCTPOMCTB C MOMOINBIO MX ONHCAHMS, MCIOJIb3YS 3HAHUS O
CBOMCTBaX ()M3MYECKHX SIBICHUI M HEOOXOAUMBbIE (U3NUYECKHUE 3aKOHBI U

3aKOHOMEPHOCTHU

1.15

NPUBOAUTH  TpUMEphl  (HaxoauTh  MHPOPMANMIO O  MpUMEpax)

NPAaKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUM B IIOBCEAHEBHOM
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JKU3HHU I oOecrieueHnsi 0€30MacHOCTH TPU OOpalieHu ¢ MpuOopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/J0OPOBbS M COONIOEHUS HOPM

9KOJIOTHYECKOT0 TIOBEJICHHUS B OKPY)KAFOIIIEH cpelie

1.16

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HHGpopManmuu B ceTd VHTepHET B
COOTBETCTBUH C 33JaHHBIM IIOUCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUM M IYTEM CPAaBHEHUs pPa3JU4YHbIX HMCTOYHUKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpas SBJISETCS MPOTHBOPEYMBONM WM MOXET OBITH

HEJIOCTOBEPHOU

1.17

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3alaHUi HayYHOIOMYJSPHYIO
JIUTEpaTypy (PU3MUECKOTO COAEpKAaHUA, CIIPABOYHBIE MAaTE€PUAJIbI, PECYPCHI
cetu HMHrepHer, Bnaaerp MNpuéMaMH KOHCIEKTHPOBAHMS  TEKCTa,

npeoOpazoBaHus HH(GOPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpAaTKHME MHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha
OCHOBE 2 — 3 HCTOYHUKOB MH(OpMaMK (PU3NIECKOTO CONEPIKAHUS, B TOM
qucie MyOJUYHO JeaTh KpaTKue COOOLICHNS O Pe3yNbTaTax MPOEKTOB HITH
y4eOHBIX HCCIEAO0BAaHUMN, MPU 3TOM IPAMOTHO HCHOJIb30BaTh HU3yYCHHBIN
NOHATUIHBIN anmapar Kypca (U3HMKH, CONPOBOXAATh BBICTYIICHHE

Mpe3eHTauuen

1.19

OpU BBIIOJHEHUM YYeOHBIX TPOEKTOB M HCCICIOBAHUN pacHpeaeisaTh
00513aHHOCTH B TIpyIIEe B COOTBETCTBUU C IIOCTaBJIECHHBIMHU 3aJauyamH,
CICIUTH 3a BBIIOJHEHHUEM IUIAHA JCMCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBI  BKJIaJ B  JIEATEIBHOCTh  IPYMNIbI,  BBICTPAaUBAaTh

KOMMYHUKATHBHOC B33.HMOI[€I>1CTBH€, YUUThIBasA MHCHHUC OKPYIKAIOIIUX

8 KUIACC

Tabauya 1.2

Kon
NpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

11

HUCIIOJIB30BaTh IIOHATHUA

1.2

Pas3iiniaTh SABJICHUSA IO OMHUCAHUIO UX XaAPAKTCPHBIX CBOMCTB M Ha OCHOBEC

OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SIBIICHUE

1.3

pacmo3HaBaTh  MPOSIBIEHHWE  HM3YyYEHHBIX  (PU3WYECKUX  SBJICHUM B
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OKpY’KarollleM MHpe, B TOM 4YHcie (U3NYECKUE SIBJICHHS B MPUPOJE, MPHU
3TOM TEpPEeBOJUTH MPAKTHUECKYI0 3ajady B y4eOHYIO, BBLICTATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

14

ONKCBIBATh M3y4YEHHBbIE CBOWCTBA Tel U (U3NYECKHUE SIBICHUS, UCHOJb3Ys
¢usuueckue  BEIMYUHBI, TpPU  ONHCAHUU NPABUIBHO  TPAaKTOBATh
(GU3n4ecKuil CMBICI MCIOJIB3YEMBIX BEIMYUH, O0O3HAYEHUS U EIUHHUIIBI
¢u3MUecCKUX BEIWYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOLINE JAHHYIO
(Gu3nMYecKyr0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOMTH TIpaduku

N3YUCHHBIX 3aBHUCHUMOCTEH (1)I/I3I/I‘-I€CKI/IX BCJINYHH

1.5

XapakTepu3oBaTh CBOWCTBA TeJ, (U3UYECKHUE SIBICHHUS M IPOLECCHI,
UCIIONB3Ysl  M3Yy4YEHHBIE 3aKOHbI, IIPM OTOM  JaBaTb  CIOBECHYIO

(bOpMyITHUPOBKY 3aKOHA U 3alUCHIBATh €70 MATEMATUYECKOE BhIPAKCHHE

1.6

OOBSACHATh (PU3NYECKUE TMPOILECCH W CBOWCTBA Tell, B TOM 4YHCIE W B
KOHTEKCTE CUTYyallUid MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH
MPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/Ie n3 1 — 2 Joruueckux
maroB ¢ moMmomipio 1 — 2 W3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBIICHUM,

(1)H3H‘-I€CKI/IX 3aKOHAa UJIK 3dKOHOMCPHOCTHU

1.7

peumarb pacyéTHble 3a7ayd B 2 — 3 JACHCTBUS, HMCHOJIB3YAd 3aKOHBI U
dbopMynbl, CBsi3bIBatoNMEe (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHalM3a
yCIIOBUSL 3a/1a4dl 3alKChIBaTh KpPAaTKOE YCIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX JJIs  pelleHus 3aJaud, BbIOMpaTh 3aKOHBI H  (HOPMYIIHI,
HeoOXoauMble i €€ pelleHus, MPOBOJIUTh pacuy€Tbl U CPABHUBATH

MMOJIY4YCHHOC 3HAUCHUC (bH3H‘-I€CKOﬁ BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pPEIIUTh MPH [OMOIIU
(U3NYECKUX METOJOB, HCIOJNb3Yys ONUCAHHE HCCIEAOBAaHMS, BBIIEIATH
IIPOBEPSEMOE  IPEAINOIOKEHNUE, OLECHUBATh IPABUIBHOCTh  IOPSAAKA

MIPOBE/ICHUS UCCIICIOBAHUS, JIEIATh BHIBOIBI

1.9

IIPOBOAMTD OMBITHI 110 HAOIIOACHHUIO PU3NYECKUX SBICHUHN WM (PU3HUECKUX
CBOWCTB Ten: (OpMYJIHPOBATH IMPOBEPSIEMBbIE MPEANOI0KEHUS, COOHPATh
YCTaHOBKY M3 MPEIJIOKEHHOTO 00OpYyIOBaHMs, OMHCHIBATH XOJ OIbITa U

(GhopMyITUPOBATH BHIBOIBI

1.10

BBITIOJHATH NMPSMbIE U3MEPEHHS C UCIOJIBL30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JTaTYNKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH PE3YJIbTAaThl U3MEPEHUN C

y4€TOM 331aHHOM aOCOIIOTHON MOTPEIIHOCTH

1.11

MMPOBOAUTL HUCCICIOBAHUC 3aBUCUMOCTHU O,Z[HOI>'I q)HBquCKOﬁ BCJIMYHUHBI OT
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IpPYrOM €  HCIOJB30BAHMEM  MPSAMBIX  M3MEPEHUH:  IUIAHUPOBATh
UCCIICIOBaHUE, COOMpATh YCTAaHOBKY W BBINOJIHATH H3MEPEHUs, Clemys
IPEUVIOKEHHOMY  IUIaHy,  (UKCUpOBaTb  pe3yibTaTbl  IOJIYYEHHOU
3aBHCUMOCTH B BHJI€ TaOJIUIl U rpaUKoB, JenaTh BBIBOABI MO Pe3yIbTaTaM

HCCICO0OBaHUA

1.12

IPOBOJUTh KOCBEHHbBIE W3MEPEHUs (U3UYECKUX BEIMUYMH: IUIAHUPOBAThH
U3MEpeHusi,  coOupaTh  SKCIEPUMEHTAIBHYIO  YCTAHOBKY,  CIeIys

l'IpGI[J'IO)KGHHOﬁ WHCTPYKIUHU, U BEIYUCIIATh 3HAYCHUC BECIIUMYNHBI

1.13

coOJTII01aTh MpaBHJIa TEXHUKH 0€30MacHOCTH MpHu padboTe ¢ 1abopaTOpHBIM

o0opynoBaHueM

1.14

XapakTepu3oBaTh MPUHIUIBI  JEHCTBHS  W3YyYEHHBIX MNPUOOPOB U
TEXHHYECKUX YCTPOWCTB C ONOPOIl Ha MX OIMMCAHUS, MCHOJIb3YS 3HAHUA O
CBOWCTBaX  (U3MYECKUX SABICHMH H  HeoOXonumble  (pu3HuecKue

3aKOHOMEPHOCTHU

1.15

Pacrio3HaBaTb MNPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIIBHLIC
HpI/I60pI)I Imo CcxeéMaM M CXEMaTU4YHbIM PHCYHKAM, COCTaBJISITh CXEMBI
SJICKTPHUYICCKUX Henei C IIOCICI0BAaTCIIbHBIM n napauiCJIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjn4dasl YCJIOBHBIC 0003HAUYCHHS DJICMEHTOB

ANEKTPUYECKUX LETIEN

1.16

OPUBOANUTH  NpUMEpPHl  (HAXOAWTh  HMH(QOpMAIMIO O  [pPUMEpax)
NPAaKTHYECKOTO HCHOJb30BAaHUA (DU3NYECKUX 3HAHWH B MOBCEIHEBHOM
KHU3HU g oOecrieyeHus Oe30MacHOCTH MpU OOpallleHuu ¢ mpudopamu U
TEXHHYECKHMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOICHUS HOPM

HKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpefie

1.17

OCYIIECTBIISATh TOUCK HWH(MOpManuu (U3NYECKOTO COACPKAHHS B CETH
NHTepHeT, Ha OCHOBE UMEIOLIMXCA 3HAHUW W MOYTEM CpaBHEHUS
JOITIOJIHUTCIIbHBIX MCTOYHHKOB BBLIACIATH I/IH(bOpMaI_[I/IIO, KOTOpas ABJISICTCA

MIPOTHUBOPEYMBOMN MIJIH MOXKET OBITh HEJIOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPHU BBIMOJHEHUN YUEOHBIX 3a/JlaHUN HAYYHO-TIOMYJSPHYIO
JIUTEpaTypy (PU3MUECKOTO COAEpkKAaHUA, CIIPABOYHBIC MAaTE€PUAJIbI, PECYPCHI
cetu HWHrepHer; Bnaaerb MNpuUéMaMM KOHCHEKTUPOBAHMS  TEKCTa,

npeoOpazoBaHus HH(GOPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CcO31aBaThb COGCTBGHHBIG IMUCBbMCHHBIC W KPATKUC YCTHBIC COOGH_IGHI/I}I,
0000mass wHGOPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB (PU3UUYECKOTO

COJIepKaHuUs, B TOM YHCJIE MyOIMYHO MPEACTABIATh Pe3yabTaThl MPOSKTHOM
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WM UCCIIEOBATEIBCKON NEATEIBHOCTH, IIPA 3TOM I'PaMOTHO HMCIIOIb30BaTh
U3y4eHHBI TOHATUHHBIA anmapar Kypca (U3HMKH, CONPOBOXKIATH

BBICTYIUICHHE MTpe3eHTaIlel

IpU BBIOJIHEHUU YYEOHBIX TPOEKTOB M HCCIENOBAaHUN (U3MYECKUX
MPOIIECCOB PACMpPEAeNsATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C

IIOCTAaBJICHHBIMU 3aJadyaMU, CJICOAUTH 3a BBIIIOJIHCHUCEM IIJIaHa HeﬁCTBHﬁ n

1.20 KOPPEKTUPOBAaTh €ro, aJCKBAaTHO OIICHUBATh COOCTBCHHBIA BKIAJ] B
JeSATEeTLHOCTh TPYIIbBI, BRICTPANBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI
Tabauya 1.3
9 KJIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yjabTara
1.1 KCIOJIb30BATh U3YYEHHBIE TOHATHUS
12 pa3nuyath SBICHUS MO OMUCAHUIO UX XapaKTePHBIX CBOWCTB W HA OCHOBE
' OTIBITOB, AEMOHCTPUPYIOIIUX JTaHHOE (DU3UIECKOE SIBJICHUE
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (DU3UYECKUX  SBICHUH B
13 OKpYKaloIlleM MHpE, B TOM 4Hclie (pu3udeckue SBICHHS B MPUPOAE, MPHU
' 9TOM TIEPEBOAWTH TMPAKTHYECKYIO 3aJady B Y4eOHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA (IpU3HAKU) GUZUUECKUX SBICHUI
OIHCHIBATh U3YYEHHBIC CBOWCTBA TeN M (PU3UYCCKUE SBICHHS, UCIIONIB3Ys
¢bu3MvYecKkue BEIWYMHBI, TP ONHWCAHUM TPABUIBLHO TPAKTOBAThH
14 (UBUYECKUN CMBICTT HMCTOJIB3YEMBIX BEITWYWH, 0003HAYCHHS U CIMHUIIBI
' (GU3MYECKUX BEIMYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIONINE JAHHYIO
(GUBMYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTHh T'papuku
W3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUIHH
XapaKTepUu30BaTh CBOWCTBA TeJ, (U3MYECKHUE SBICHHUS U TPOIECCHI,
15 WCTIONB3ysl M3YyYCHHBIE 3aKOHBI, TIPH OTOM JaBaTh CIIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATUIECKOE BBIPAKCHHE
16 OOBSICHATH (hPU3MUECKHE TMPOLIECChl M CBOMCTBA TEJN, B TOM 4YHCIE U B

KOHTEKCTE CUTYyallui MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
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MPUYUHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTH OOBsicHEeHMe u3 2 — 3
JIOTHYECKUX ILIaroB C MOMOINbBI0 2 — 3 M3Y4YEHHBIX CBOWCTBA (PU3MUECKUX

SBJIEHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarh pacdy€THbIC 3amadu  (omuparommecs Ha cucremy w3 2 — 3
ypaBHEHHIT), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (prU3HUECKUe
BEIMYMHBI: HAa OCHOBE aHajM3a YCJOBHS 33Jaydl 3allMChIBATh KPaTKOE
YCJIOBUEC, BBIABJIATH HECAOCTANOIIHUEC HIIN I/I36I>ITO‘IHBI€ JaHHBIC, BI:I6I/IpaTI:
3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE JUIS PEUICHHS, IPOBOIUTH PACUETHI H
OLCHHUBAThH PCATUCTUIHOCTD MOJIY4YCHHOT'O 3HAYCHU A (bHBquCKOﬁ

BCJIIMYHUHBI

1.8

pacro3HaBaTh IPOOJEMbI, KOTOphIE MOXKHO pEIIUTh TPU  MOMOIIU
(U3NYECKUX METOMIOB, WCIIONB3ysS OIMCAHWE WCCIICAOBAHUS, BBIICIIThH
MpOBEpsSEMOE  MPENIOJIOKEHNEe, OLIEHUBATh MPABWIBHOCTh  MOpPSAKA
MPOBEJICHUS]  UCCIICJIOBAHUSA,  JE€JIaTh  BBIBOJbI,  MHTEPIPETUPOBATH

pe3yabTaThl HAOMIOIEHHI U OMBITOB

1.9

MPOBOJUTH OMBITHl M0 HAOMIOACHUIO (U3UYECKUX SBICHUH WM
(Gu3NYeCKUX CBOWCTB TEJI: CAMOCTOSTENIBHO COOMpPATh YCTAaHOBKY U3
M30bITOYHOTO Habopa OOOpYIOBaHUS, OMUCHIBATH XOJ OIBITA W €ro

pe3yabTaThl, OPMYIUPOBATH BHIBOIBI

1.10

MPOBOJIUTH TIPU HEOOXOJUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpenessis
CpeqHee 3Ha4YeHHE U3MepsieMol BelMWYuHBl ((POKYCHOE paccTOsHUE
coOuparomeld JMH3bI), OOOCHOBBIBaTH BBIOOP Croco0a HM3MEpEHUs

(M3MepUTETHLHOTO IPUOOPA)

111

IPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHUH: IUIAHUPOBAaTh HCCIEIOBaHUE,
CaMOCTOSITENILHO ~ cOOMpaTh  yYCTAHOBKY, (DUKCHUPOBATh  PE3yJbTaThl
MIOJy4YEHHOM 3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BHJE TaOIUIHU

l“pa(bI/IKOB, ACJIaTh BBIBOJLI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

MPOBOANTHh KOCBEHHBIC M3MEpPEHUS (PU3NYECKUX BEIHYWH: TUIAHUPOBATH
U3MEpeHusi, COOMpPaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIMOJIHATH
WU3MEPEHUs, Clenysl MPEeII0KEHHOW HHCTPYKUUU, BBIYUCIATH 3HAUCHHUE
BEJIMYMHBI U aHAJIM3UPOBATh MOJYyYEHHbIE PE3YJIbTaThl C YUETOM 3aJaHHON

IIOIPEIHOCTH U3MEPEHUN

1.13

co0JII0IaTh MpaBMiia TEXHUKU OE30MIaCHOCTH MPH padboTe ¢ 1abopaTOPHBIM

o0opyIoBaHUEM
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1.14

pa3nuyaTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (U3MYECKUX MOJEIEH:
MaTepHaibHas TOYKa, Aa0CONIOTHO TBEPJOE TENO, TOYCUHBIH HCTOUHUK
CBETa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHAas

MOZCIIb aTOMHOTI'0 AApa

1.15

XapaKkTepu30BaTh MNPUHIUMBI  JIEHCTBUA HW3YyYCHHBIX NPUOOPOB H
TEXHHYECKHX YCTPOICTB C ONMOPOH HA MX ONMHMCAHMSA, HCHOIb3YS 3HAHUS O
CBOMCTBaX (M3MYECKUX SBICHUH W  HEoOXOoAMMbIe (U3UUECKUE

3aKOHOMCPHOCTH

1.16

HCIIOBb30BAaTh CXEMBI U CXEMATUYHBIE PUCYHKH U3YUYEHHBIX TEXHHUYECKUX
YCTPOUCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOILIECCOB
IPU PpEIHIEHUU Y4EOHO-NIPAKTHUUECKUX 3a]ad, ONTHUYECKHUE CXEMbI JUIs

HOCTPOEHUsI N300paXKEHUH B INIOCKOM 3epKajie U coOuparoleil JI1H3e

1.17

OPUBOAUTH  TNpPUMEpPHl  (HAXOAWTH  HMH(MOpMAIMIO O  IPUMEpPax)
NPAaKTHYECKOTO HCIIOIb30BAaHUS (DU3NYECKHMX 3HAHWKH B IOBCEIHEBHOM
KHU3HH JUIs1 oOecrieueHus: 6€30MacHOCTH MU OOpalleHuH ¢ nprudopamu u
TEXHUYECKHMHU YCTPOHCTBAMH, COXPAHEHHUS 3/I0POBbS M COOJIOACHUS

HOPM PKOJIOTMYECKOTO TIOBEJCHUS B OKPY’KaIOIEH cpene

1.18

OCYILECTBIIATh MOUCK HH(MOpManUU (U3HUECKOTO COIECpKaHUS B CETU
WuTepHeT, caMoCcTosSTeNnbHO (HOPMYIHPYs MOMCKOBBIM 3ampoc, HaXOIUTh
MyTU ONPENENICHUs TOCTOBEPHOCTH MOJy4YEeHHOW MH(OpMAIK Ha OCHOBE

HUMCIOIIUXCA 3HAHUM U JOIIOJTHUTCIBbHBIX KCTOYHUKOB

1.19

MCTOJIb30BATh MPHU BBHIMOJHEHUU YUEOHBIX 3alaHUi HAy4HO-TIOMYJISPHYIO
IuTeparypy (pu3nueckoro coaepkKaHus, ClipaBOYHbIE MATEPUAIIbI, PECYPCHI
cetu MurepHer; Bnamerb NpUEMAMM KOHCIIEKTHPOBAaHUsA  TEKCTa,

npeoOpa3oBaHus HH(OPMALIUY U3 OJHOM 3HAKOBOM CHCTEMBI B JPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIC NMUCbMEHHBIE U YCTHBIE COOOLICHMSI Ha OCHOBE
uHpOpMALlUM W3 HECKOJIBKMX HCTOYHHUKOB (DU3MYECKOTO COJEpIKaHMS,
yOJINYHO MPEACTABIATh PE3YNbTAThl IPOEKTHOW MIIU UCCIIEI0BATEIbCKON
ACATCIIBbHOCTH, npu 9TOM rpaMOTHO HUCIIOJIB30BATh HBYqGHHBIﬁ
NOHATUIHBIN anmapar M3y4yaemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpEe3CHTaluel ¢ Yy4éToM OCOOCHHOCTEH ayIuTOpHH

CBEPCTHUKOB

1.21

IpU BBINOJIHEHWH YYE€OHBIX NPOEKTOB M HCCIECJOBAHUM (PU3NYECKUX
MPOLIECCOB PACHpPENeNaTh OOSI3aHHOCTH B TPYIIE B COOTBETCTBUH C

IIOCTAaBJICHHBIMU 3aJadaMU, CJICIHUTH 3a BBIIIOJJHCHUEM IIJIaHA I[GﬁCTBPIﬁ n
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KOPPEKTUPOBATh €ro, aJaeKBaTHO OIICHMBAaTh COOCTBEHHBINM BKJIAaJ] B
NEeSTEIbHOCTh TPYIIIbI, BRICTPAUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,

MIPOSBIISAS TOTOBHOCTD pa3peniaTb KOHPIUKTHI
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Tabauya 2.1
IMPOBEPSEMBIE DJIEMEHTbBI COJAEPKAHUS

7 KIIACC

Kon Kon

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA
pasaena 3JIeMeHTa

®U3UKA U EE POJIb B TO3HAHUU OKPYXXAIOIIETO MHUPA

®duszuka — Hayka O Mpupone. SBIEHHS PUPOIBL.
1.1 dusnyeckue  ABICHHSA: MEXaHUYECKHE, TEIIOBEIE,

SJICKTPUYCCKUC, MATHUTHLBIC, CBECTOBBIC, 3BYKOBLIC

dusnueckue BETUYMHBL  M3MepeHne  (U3NYECKUX
12 BenuuuH.  Dusudeckue  npubopsl.  [lorpemHocTh

U3MepeHnuil. MexxayHapoiHasi CUCTEMA €IMHULL

EcrecTBeHHOHAay4HBIi METOJ TO3HAHUS: HAOIIOJCHHUE,
IIOCTAaHOBKA HAay4HOT'O BOIPOCA, BBIABMU)KCHHE THIIOTE3,
OKCIEPUMEHT 10 TMPOBEpPKE THUIOTEe3, OOBSICHEHUE

HaAOJIFOJaeMOr0 SIBJICHUS

1.4 Onucanne PU3NUECKUX SIBICHUM C TIOMOIIBIO MOAEIIEH

[IpakTrueckue pabOTHI:

H3mepeHue paccTosHUMN.

15 N3mepenne 00bEMa )XUIKOCTH B TBEPIOTO Tea.
' Ornpezenenre pa3MepoB MaJbIX TEJl.

W3mepenune TemmepaTypbl MpU MOMOIIM KHIKOCTHOTO

TEPMOMETPA U JAaTYMKA TEMIIEPATypPhl

ITEPBOHAYAJIbHBIE CBEJIEHW A O CTPOEHNHN BEIIIECTBA

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MeEpHI.
2.1 OnbITel,  J0Ka3bIBAIOIIUE  JAUCKPETHOE  CTPOCHHE

B€IICCTBa

2 JBmwxkenune dactuly BemecTBa. CBf3b  CKOPOCTH
2.2 JIBIDKEHUSI YacTULl C TeMmiepaTypoil. bpoyHoBckoe

nBkeHue, nuddysus

23 B3anmoneiicTBre YacTUIL BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHUC
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2.4

ArperaTtHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B,
KUAKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TEIl.
B3anmocBA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5

OCcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6

[IpakTrueckue pabOTHI:

Onenka jamaMeTrpa aTromMa  METOJOOM  psiioB  (c
ucrosb3oBanueM pororpaduwii).

OnBbITHI 1O HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITHI no 00HApYKEHUIO JEUCTBUSA cui

MOJICKYJIAPHOTO IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanunyeckoe IBUKEHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JBM)KEHUE
39 Ckopoctb. CpeaHsisi CKOpOCTh IIpH HEPaBHOMEPHOM
' JBWKEHUH. Pacuér myTn U BpeMeHM JIBH>KEHUS
SlBnenne uHepnuu. 3akoH HMHEpUUH. B3aummopeicTBue
3.3 TeJ Kak MPUYMHA MU3MEHEHUS CKOPOCTH JBUXKEHHUS TeJl.
Macca kak Mmepa HHEpTHOCTH Tena
34 [InotHoCcTh BemecTBa. CBs3b INIOTHOCTH € KOJIMYECTBOM
' MOJIEKYJ B €JMHHIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOILBIO TMHAMOMETpPA
37 SIBnenue TAroTeHus U cuia TsbkecTd. Cuia TSKECTH Ha
' Ipyrux mianetax. Bec tena. HeBecomocTh
38 Cuna Ttpenusi. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
' Tpenue B IpUpoe U TEXHUKE
3.9 CrnoxxeHue cuj, HaNpaBJIEHHBIX [0 OAHOM MPSAMOIL.
' PaBHOpelcTBYIOIIASA CHIT
[IpakTrueckue pabOTHI:
3.10 OmnpezneneHue CKOPOCTH PAaBHOMEPHOTO  JIBMDKEHUS

(mapuka B OKUAKOCTH, MOJENHU  DIIEKTPUUYECKOTO
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aBToMOoOmWJIT W Tak ganee). OnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapukKa IIo
HaKJIOHHOM  IUIOCKOCTH. OmpenesieHHue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) MpyKHUHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHsI OT Beca Tella U

XapakTepa COIIPUKACAIOLINXCS TOBEPXHOCTEN

DusnyecKue SABICHUS B NPUPOJE: IPUMEPHI JBUKCHHUS C

3.11 Pa3IMYHBIMH CKOPOCTSIMU B YKUBOW M HEXHBOU MPHUPOJIE,
JIEWCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHnueckue ycTponucTBa: AMHAMOMETP, OJIIMITHUKI

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEI 1 TA30B

Hasnenne TBEpAoro tena. CrnocoObl yMEHBIIEHUS U

1 YBEJIMUEHUS TaBIICHUS
42 JlaBneHue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEeMIEPaTypbl
13 [lepenava naBneHus: TBEPABIMU TENAMU, KUIAKOCTIMU U
' razamu. 3akoH [lackains. [lHeBMaTHYeCKHE MaILIMHBI
3aBUCHMOCTh  JABJIICHUS JKUJKOCTH OT TIIyOWHBI.
4.4 ['uapoctatnaeckuii mapagokc. CooOmaronmecs: Cocyapl.
I'mapaBnuueckre MeXaHU3MbI
ATtmocdepa 3emnu u atMocdepHoe naBiieHue. [IpuanHbl
A5 CyIIIECTBOBaHUS BO3AYHIHON 000m0ukn 3emud. OmbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A5 N3mepenne armocdepnoro nabnenus. [IpuGopbr ms
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
JlelicTBUE KUIAKOCTH M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBamomas (apxXxuMmenoBa) cuiia. 3aKOH
Apxumena
4.8 [TnaBanue Ten. Bo3gyxomiaBanue
49 [IpakTrueckue pabOTHI:

I/ICCHGI[OBaHI/Ie 3aBUCMMOCTH B€Ca T¢€Ja B BOJC OT
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00béMa TMOTPYXKEHHONH B IKUIKOCTH 4YacTH Tela.
OrnpezenieHre BBITAIKUBAIOMICH CUJIbI, IEUCTBYIONIIEH Ha
TEN0,  NOrpyxkEéHHoe B  kuiakocTtb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIIKMBAIOLLIEH
CHUJIBI, JIEHUCTBYIONIEH Ha TEJIO B >KHAKOCTH, OT 00BEMA
MOIPYKEHHOM B KUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KoHcTtpynpoBanue  apeomerpa Wi

KOHCTPYMpPOBaHUE  JIOJKM U  ONpelesieHne  eé

Irpy30I10AbEMHOCTH

®usnueckue  SABICHHUS B NIPUPOAE: BIIUSIHUE
4.10 aTMOC(EepHOTo JaBJICHUs HA KUBOH OpraHU3M, IJIaBaHUE

pBIO

TexHU4YeCKHe YCTPOMCTBA: COOOIMIAIOIIMECS COCYIBI,
411 YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN Mpecc,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMmerp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanundeckas pabora
5.2 Mexanuueckasi MOIIHOCTb
53 [IpocTeie  MexXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs
' TI0CKOCTh. [IpaBuiio paBHOBecHS phlyara
5.4 [IpumeneHue mpaBusa paBHOBECHs pblyara K OJ0Ky
«3onoToe  mpaBwio»  MexaHukd.  Koadduiment
55 [IOJIE3HOTO TIEHICTBUS MEXaHU3MOB. [Tpoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHmanpHast SHEPTUU TeJa, MOTHATOTO HAJ 3eMIIEN
5.7 Kunerndeckast sHeprus
58 [lonnas mexaHuuyeckass dHEprus. 3aKOH H3MEHEHHUS H
' COXpaHECHHSI MEXaHUYECKOW YHEPTHH
[IpakTuyeckue paboOTHI:
5.9 Omnpenenenne pabOTHI CUITBI TPEHUS TPU PABHOMEPHOM

JBMOXCHHMH TCJIa IIO FOpHBOHTaﬂbHOﬁ IMOBCPXHOCTH.
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Uccnenosanue YCIOBUU paBHOBECHS phryara.
W3smepenune KIIJ| nHaxnonHOM miiockoctu. HM3ydeHue

3aKOHa COXPAHEHUS] MEXaHUYECKON SHEPTUU

Ouznyeckue SBJICHHUS B TMPUPOJE: pbIYaru B Teie

5.10
YyeJloBeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETOABMKHBIM OJIOKH, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
Tabauya 2.2
8 KIIACC
Kon Konx
IIpoBepsiemMbIie 3JIeMeHTHI CO/IEPKAHUS
pa3jiena 3jIeMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKECHHSI MOJICKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHHsS BemecTBa. Macca ©  pa3Mepsl
' Mosiekyld.  OmbIThl, MOJATBEP)KIAIOUINE  OCHOBHBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTosiHMM BemiecTBa. Kpucrammmdeckue u amopdHbIe
Tena
OObsicHEeHHE CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TET
0 6.3 Ha OCHOBE TOJIOKEHUH MOJEKYIIPHOKMHETHYECKOM
TEOpUHr
6.4 CmauvBaHuE M KallWUISIPHBIC SIBJICHUS
6.5 TemnnoBoe pacmMpeHne U CKaTHe
56 Temneparypa. CBsi3b TeMIepaTypsl CO CKOPOCTBIO
' TEIJIOBOTO ABM)KEHUSI YACTHII
6.7 Buytpennss sueprust. CiocoObl H3MEHEHUs] BHYTPEHHEH
' SHEPTHUU: TeIUIoNepeaada U COBEpIIeHNnEe pabOThI
6.8 Buasl Tennonepenaun: TEmIONPOBOJIHOCTh, KOHBEKIUS,
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U3JIy4yeHue

KonnyecTBO  TEIUIOTHL VYiaenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEmIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIIOBOTO OanmaHca
6.11 [InaBneHue U OTBEpAEBAHNE KPUCTANIMYECKUX BEIIECTB.
' VY aenbHas TEIIOTA IIABICHUS
[TapooGpazoBanue u  KoHAeHcamus.  Mcmapenwue.
6.12 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATyphl KUIMIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TOIMBa. Y IeibHas TEMI0Ta CrOpaHUs
[Mpuanumer  paboTel  TeroBbix — aBurareneit  KITJ]
6.15 TEIUTIOBOI'0 ABHUTaTelsl. TeIIoBble IBUTATEIN W 3alldTa
OKpY>KaloIleu cpeibl
3aKOH COXpaHEHUS U MPEBpAIllCHUs SHEPTUU B TEIUIOBBIX
6.16
mporeccax
[TpakTrueckue pabOTHI:
OnbIThHI o 0OHapY>KEHUIO NEUCTBUSA CUl
MOJIEKYJISIPHOTO TIPUTSKCHHSI.
OneITEl TIO BBHIPANIMBAHUIO KPHUCTAIOB IMOBAapPEHHOMN
COJIM WJIM caxapa.
OnebIThI 110 HAOJIO/IEHUIO TEIJIOBOTO PACUIMPEHHUS Ta30B,
6.17 KUJIKOCTEN U TBEPJBIX TEIL.

Omnpenenenre JaBlIeHUs BO3yXa B OaJUIOHE IIIIPHUIIA.
OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHus WM OXJIAXKICHUSI.
[IpoBepka ruMOTE3bl JIMHEHHOW 3aBUCUMOCTU JIJIMHBI
CTONOMKA KHUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTypBhl.

HaGmronenne m3MeHeHUs] BHYTPEHHEW SHEPIHM Tela B
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pe3yanaTe Tennonepe;[aqn n paGOTbI BHCIIIHUX CHIJI.
UccnenoBanue siBjeHUS TETUIOOOMEHA MPU CMEIIMBAHUHT
XOJIOJTHOW U TOpsTY€il BOJIBI.

OnpeneneHHe KOJIMYECTBA TCIIJIOTHI, HOJIy‘-IeHHOFO
BOI[Oﬁ HpI/I TGHHOOGMGH@ C HaneTbIM METAIININYCCKUM
AITUHIPOM.

Onpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTBA.
UccnepoBanue npolecca UCTIapeHus.

OnpeneneHHe OTHOCI/ITGHBHOI\/'I BJIA’KHOCTHU BO3I[YX3..

Omnpenenenue yaeIbHON TEMIOTH TUTABICHUS JIbJIA.

6.18

dusnyeckue SBICHUS B MPHUPOJAC: TOBEPXHOCTHOE
HATSDKEHHE W KamWwULIpHBIC SBICHHS B TPHPOJIE,
KpPUCTaJUTBI B Ipupoze, u3nydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuueckue  yCTPOMCTBA:  KAMWUISIPbL, MPUMEPHI
UCIIOJIb30BAaHUS KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
AaTYHUK TEMIICpaTypbl, TCPMOC, CHCTCMaA OTOIIJICHUA
JIOMOB, THTPOMETpPBI, ICHUXPOMETp, IMapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JIEKTPUUECKUX 3apsiioB
B3anmopeiictBue 3apsokeHHBIX Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTY TETIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

7.3 noss. lIpyuHOUD Cyneprno3uiuu IEKTPUYECKUX IOJIEH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenn »siexTpuueckux 3apsAfoB. JIEMEHTapHBIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
IUBJICKTPUKA

7.5 3aKOH COXpaHEHMs PJIEKTPUUECKOTO 3apsiia

46




ONEeKTpUYECKUH  TOK.  YCJIOBHS  CYLIECTBOBaHMS

7.6

AIEKTPUYECKOTO TOKA. MICTOUHNKHN MOCTOSHHOIO TOKa

Jencreus 3IEKTPUYECKOIO TOKa (Temosoe,
1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUA TOK B

KUIKOCTAX U ra3ax

Onextpuueckas uenb. Cuwia ToOKa. OJIEKTPUUECKOE
7.8

HaIpshKEHUe

9 ConpoTuBieHnue IIPOBOJIHUKA. VY nensHoe

7.

CONPOTHUBIICHNE BEILIECTBA
7.10 3akoH OMa 1t yyacTKa Lenu

[locnenoBarenpHOE W HapayIeIbHOE  COEIUHEHUE
7.11

MIPOBOJIHUKOB

PaGota W MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenua

DNEeKTpUYECKHE IEeNH W TMOTPEOUTENN 3ICKTPUICCKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocTostHHbIE MarHuTHL. B3anMoneicTBHE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mnosie. MarHutHOoe TmoNe 3eMiIM U €ro
7.15

3HA4YEHME [ )KU3HU Ha 3emiie

OmneIT Opcrena. MaruutHoe 1oJie 3JIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHne 37EKTPOMarHuTOB B TEXHUKE

JlelicTBUE€ MarHMTHOIO IIOJISI HA IMPOBOJHUK C TOKOM.

DneKTpoABUraTellb MOCTOSSHHOIO TOKa. Mcnonb3oBaHue
7.17

AJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOMCTBAX M Ha

TpPaHCIIOPTE

OnbiTel  @apajned.  SIBieHHE  BIEKTPOMArHUTHOMN
7.18

unaykiuu. [Ipasuno Jlenma

DJIEKTPOTreHEePaTOP. Cnioco0mr MOJTYyYEHUS
7.19 ANEKTPUYECKON  SHEPruH. DNEeKTPOCTAaHIIMU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX OHECpPTrUuun
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7.20

[IpakTuyeckue pabOTHI:

OnbIThl 10 HAOTIOACHUIO JIEKTPU3ALUHN TEJ UHIYKIUEH
Y TIPU COTIPUKOCHOBEHUH.

UccnepoBanue JeHCTBUS AJIEKTPUYECKOTO TMOJSI  HA
MIPOBOJIHUKHU U AUDJICKTPUKHU.

COopka ® mipoBepKa pabOTHl SJIEKTPUUYECKON IETH
MOCTOSIHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMIPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT CONMPOTUBJICHUS PE3UCTOPA U HAMPSHKCHUS
Ha pe3ucTope.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TJIOLIAIH MTONEPEYHOro CEUeHUs U MaTepuasa.
[IpoBepka mpaBuia CIOXEHHS HANPSOKEHUW TIpU
MOCJIEIOBATEIbHOM ~ COCAMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Ajsi CHJIbI TOKa MpU HapayieIbHOM
coequHEeHNN  pe3uctopoB.  OrmpeneneHue  pabOThI
ANEKTPUYECKOTO TOKa, MAYIIEr0 4Yepe3 PpPe3UucTop.
OnpeneneHre  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIbI TOKa, WIAYHIETO 4Yepe3 JaMIIOYKy, OT HampsKeHUs
Ha Hell. Onpenenenne KIIJ[ narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPU
ux oOveauHeHMH U pazaeneHun. lccnegoBanue
JEHCTBHS 3JIEKTPUUECKOTO TOKa Ha MarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHIIBI
B3aUMOJCHCTBUS KATYLIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa M HampaBjieHHs Toka B Karymke. 3ydeHue
NEHCTBUSI MarHUTHOTO TMOJsl Ha TMPOBOJHUK C TOKOM.

KonctpynpoBanue u U3y4YCHUE paboThI
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3JIEKTPOJBUTATES. N3smepenne KIIA
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThI o
WCCIIETOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW WHIYKIUU:
UCCIeOBaHUE W3MEHEHUM 3HAUYE€HHUs] W HaIpaBJeHUs

WHAYKIIMOHHOI'O TOKa

@dusnyeckue SBICHUS B TMPUPOJE: IICKTPUUCCKUE
ABICHUSI B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
7.21 OpraHW3MOB, MarHUTHOE T0JIe 3eMJId, aper( MOoFOCoB,
PO MATrHUTHOTO TIOJISI JJISl )KU3HU Ha 3emile, MOJIIPHOe

CHUAHUC

TexHHUecKHe YCTPOMCTBA: BJIEKTPOCKON, amIepMeTp,
BOJIbTMETp, PEOCTaT, CUETUUK DJICKTPUUECKON SHEPTHUH,

3JIEKTPOOCBETUTENFHBIE ~ NMPUOOPBI,  HarpeBaTelbHbIC

r.2 AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpPEeIOXPAaHUTENN, JIIEKTPOMArHUT, JJIEKTPOJIBUTATEINb
MTOCTOSIHHOTO TOKa, TEHEPaTop MOCTOSHHOTO TOKa
Tabnuuya 2.3
9 KJIACC
Kon paznena Kopx snemenra [TpoBepsieMbIe 37IEMEHTHI COJIEPIKAHUS
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuyeckoe IBHKeHHE. MarepuanbHas — TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIEHOCTS MEXAaHNUECKOTO ABMKEHUS
8.3 PaBHOMEpHOE TPSIMOJIMHEHOE JBUYKEHNE
8 HepaBHoMepHOe npsiMosnHElHOe ABMxeHHe. CpenHss
8.4 W MTHOBEHHAas CKOPOCTh TeJla TpPH HEPaBHOMEPHOM
JBUKCHUH
8.5 Yckopenue. PaBHOYyCKOpEHHOE IPSAMOJIMHEMHOE
' JBUKECHHE
8.6 CBoOonaHoe nmagenue. OneITel [ anunes
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PaBHOMepHOE nBHKeHME TO OKpyx)HOcTH. I[lepuon u

8.7 gactoTa oOparienus. JIMHElHas W yrioBas CKOPOCTH.
LleHTpOoCcTpeMuUTENbHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetwuii 3akon HproToHa
8.11 [TpuHIUIT CyTIEPIIO3UITUN CHIT
8.12 Cuia ynpyrocrtu. 3akoH ['yka
8.13 Cuna TpeHHS: cujia TPEHHS CKOJBKCHUS, CHIIA TPEHUS
' MOKOSI, IPYTHe BUJIbI TPEHUS
8.14 Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS.
' YckopeHnue cBOOOTHOTO MaACHHUS
8.15 IBmxenne  muaHer  Bokpyr  Comnma.  IlepBas
' KocMHuYeckasi ckopocTb. HeBecoMocTh U neperpys3ku
PaBHOBecHe MaTepuanbHOU TOYKHA. AOCOIIOTHO TBEPI0E
8.16
TEJ0
8.17 PaBHOBecue TBEpIOro Tena € 3aKpPEIVIEHHOHW OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne uMiynsca. MIMnyibsce cuiel
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTh
8.9 PaGora cun Tsxkectu, ympyroctd, TpeHus. CBA3b
' SHEPruu U paboThl
893 [lorennmanpHas dSHEprus Tena, MOMHATOTO  HAJ
' MMOBEPXHOCTHIO 3eMIIU
8.24 [ToTenunanpHas 3HEPTUS CKATON MPYKUHbI
Kunernueckas »sHeprusa. Teopema O KHHETHYECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUSI MEXaHUUECKOW SHEpTUU
[IpakTuyeckue pabOTHI:
8.27 OmpeneneHne CpemHE CKOPOCTH CKOJIBKEHUSI Opycka

WM AOBWXCHUA IapuKa 110 HAKJIOHHOM IIJIOCKOCTH.
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OmnpeneneHre yCKOPEHUsT Tella MPU PaBHOYCKOPEHHOM
JBUKCHHH 110 HAKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 Ha4YaIbHOW CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
ABHUKCHUUN 663 HadaJbHOU CKOPOCTHU IIYTHU OTHOCATCHA
KaK psI HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHUE
MMPOMCIKYTKHU BPECMCHH OJIMUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUST CKOJIBKEHHSI
oT CHJIbI HOPMAJIbHOT'O JaBJICHUA. Onpez[eneHI/Ie
kod(duimenta TpeHus CkoiabkeHus. OmnpenencHue
KECTKOCTH TpYXUHBL. OrmpeneneHne padboOThl  CHIIBI
TPEHUST TIPU PABHOMEPHOM JBIDKCHHUH Tela IO
TOPU30HTANLHOW TOBepXHOCTH. OmpeneneHue padboOThI
CHJIBI ~ YOPYroCTH  TpU  THOabEMe  rpy3a ¢
HUCITIOJIB30BaHUEM HEIIOABUXKXHOT'O u IIOABHUKHOT'O

OJIOKOB

dusndyeckue SBICHUS B mpupoac: MpUINBbI U OTJIUBEIL,

8.28 nBukeHue IutaHeT COJIHEYHOM CHUCTEMBl, pPEaKTHBHOE
JBHKCHUE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpPOMCTBA:  CHOHAOMETpP, JaTYUKHU

II0JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

Koneb6arenpHoe aBuxenue. OCHOBHBIC XapaKTEPUCTUKH

o1 KoJeOaHuii: Iepruo, 9acToTa, aMIUTUTYAA
9.9 Maremarnueckuit u IIPY>KUHHBIN MAasITHUKU.
' [IpeBpanienue 3HEpruy MpH KOIeOATETLHOM JABUKCHUN
93 3aryxatomue KosieOaHus. BbIHYKIeHHBIE KOJeOaHUsI.
' Pe3onanc
Mexanndeckue BOJHEL. CBONCTBAa MEXAHHYECKUX BOJIH.
0.4 [IpononbHBIE W TONEpeYHbIE BOJHBI. [[TMHA BOJHBI U
' CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B
TBEPAOM TeJIe, CEICMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTb 1 BBICOTa 3BYKa. OTpakeHHe 3ByKa
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9.6

Nudpa3Byk u ynpTpa3Byk

9.7

[TpakTrueckue pabOTHI:

OmnpeneneHnue 4acToThl W Iepuoaa  KoseOaHui
MaTeMaTHYECKOTO MasiTHUKA.

Omnpenenenre 4acToThl W Iepuojaa  KoseOaHui
NPY>XKHHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTHM TiepuoAa  KoJjeOaHUi
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH TiepuoAa  KoJjeOaHUi
NPY)XHHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCHUMOCTH nepuoaa KoseOaHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH

npyXuHsl. I3mepenne yckopeHus cBOOOIHOTO MaieHUs

9.8

®dusnueckue SBJICHUS B MPUPOJIC: BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHUE, CEHMCMHYECKHE BOJIHBI,

LlYHaMH, 3XO0

9.9

TexHudeckne yCTpOMCTBA: DJXOJIOT, MCIOJIb30BaHUE

yIIbTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH
10.2 [IIkana 37€KTPOMArHUTHBIX BOJIH
103 DJIeKTpOMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.
' BoustHOBBIE CBOlICTBA CBETA
10 [IpakTuyeckue pabOTHI:
104 N3yuenne CBOWCTB  OSJEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOUITFHOTO TenedoHa
Oduznyeckue SBICHUS B MpUpPOAE: OHOIOTHYECKOE
10.5 neicTBue BUJUMOTO, yIABTPadUOIETOBOTO U
PEHTT€HOBCKOT'O U3JTy4eHUI
10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' ANEKTPOMATrHUTHBIX BOJIH AJISI COTOBOM CBSI3U
1 CBETOBBIE ABJIEHU A
111 JIydeBas monens cBera. MIcTouHMKH cBETa
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11.2

[IpsamonuHeiHOE paclipOCTpaHEHHUE CBETA

Otpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUs

11.3
CBETa
114 [Ipenomnenue cBeta. 3aKkOH MPEIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop mydeit B tuH3e
116 OnTuueckast cuctema ¢oToamnmnapara, MHUKpPOCKONa u
' TeJecKomna
117 'maz kak onTuueckas cucrema. biau3opykocth u
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HpoTOHA.
' CroxeHne CneKTpalibHBIX BETOB. Jlucnepcus ceera
[TpakTrueckue pabOTHI:
UccnegoBanue  3aBUCUMOCTH  YIVIa  OTPaKEHHS
CBETOBOIO JIy4a OT yIJia MajeHHUsl.
N3ydyeHne xapakTepUCTUK H300paKEHUs MTpeaMeTa B
IJIOCKOM 3€pKajie.
UccnegoBanue  3aBUCUMOCTH — yriia  OPEIOMIICHUS
CBETOBOTIO Jy4a OT yrja MaJieHus Ha TPaHUIle «BO3JyX —
11.9 CTEKJIION.
[Tonyyenne wn300pakeHH C TOMOIIBI0 COOMparoIieit
JTUH3BI.
Omnpenenenne (POKYCHOTO PACCTOSIHUS W ONTHYECKOM
CHJIBI COOMPAIOIICH JTMH3HI.
OnbITHI 1O Pa3JIOKEHUIO OEJIOro CBETa B CIIEKTP.
OneITEI 1O BOCHPHUATHIO IIBETa MPEIMETOB MPU HX
HaOJII0JICHUHU Yepe3 IIBETOBbIC (PUITBTPHI
®dusnyeckue sABICHUS B npupoje: 3armeHust CosHIa 1
11.10 JlyHbI, 1[BETA TEN, ONTHUYECKUE SIBICHUS B aTMocdepe
(uBeT HEOA, pedpakius, paxyra, MUPax)
1111 Texnuyeckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
' ¢doToanmnapar, ONTHYECKHUE CBETOBOIbI
1 KBAHTOBBIE ABJIEHUA
12.1 Oneitel Pezepdopna w mmanerapHass MoJenb aroma.
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Mogens aroma bopa

Hcnyckanve W MOIJIOIMIEHWE CBETa aTOMOM. KBaHTBHI.

12.2
JInHenuaTele CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- U raMmMa-u3IydeHHs
124 Crpoenne aromHoro sapa. HykinoHHas Moxens
' aToMHOTO siapa. M30Tomnbl
195 PagnoaktuBubie mpeBpamienus. Ilepuwon monypacnana
' aTOMHBIX SI7IEp
12.6 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSa0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peaknuu cunresa u nenenus anep. McrouHuku sHepruu
' CouHIia u 3831
129 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' U3JIy4EHUH Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue pabOTHI:
HaGmronenne CrulomHbIX W JMHEHYATBIX  CHEKTPOB
19.10 U3ITy4EHUs.
HccnenoBanue TPEKOB: M3MEPEHHE SHEPIUU YaCTHIIBI
10 TOPMO3HOMY MyTH (110 (hoTOTpadusiM).
W3mepeHue paanoakTUBHOTO (GoHa
@usnueckue SBICHUS B INPUPOAE: €CTECTBEHHBIN
pagvOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 PAaOUOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MHUHEPAIOB,
JNEUCTBUE PAANOAKTUBHBIX H3JIYyYCHHH Ha OpraHu3M
4eJloBeKa
1212 Texnuyeckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUYyaTIbHBIN JO3UMETp, KaMepa Bunbcona
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Tabauua 3

INPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O
o01mero oopazosanus Ha ocHoBe ®PI'OC

IToHnManue posin GU3MKU B HAY4HOH KapTHHE MHpa; CHOPMHUPOBAHHOCTD
0a30BBIX MPEICTABICHUH O 3aKOHOMEPHOH CBS3M M IO3HABAEMOCTHU
ABJICHUM  IpPUPOABI, O pPOJIM  IKCIHEpUMEeHTa B  (usuke, o
cucreMooOpasyromnieil ponu (U3MKA B Pa3BUTHH ECTECTBEHHBIX HAyK,
TE€XHUKHU U TEXHOJIOTHi, 00 3BOMIOLMU (PU3NYECKUX 3HAHUH U UX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTUHE MHUpPA, O BKJIALE POCCUHMCKUX U
3apyOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHHE TTPOIIECCOB

OKpYyKaromero Mmupa, pa3BUTHC TCXHUKHU U TEXHOJIOTUH

3HaHUSA O BUJAX MaTepuu (BEIIECTBO M TOJIE), O ABMKEHUU KaK CIIOCO0e
CYIIECTBOBaHHUA MaTepuH, 00 aTOMHO-MOJEKYJISIPHOW TEOPHM CTPOCHUS
BEIeCTBa, 0 (DU3UYECKOW CYITHOCTH SIBJICHHHA TPHPOJBI (MEXaHHUYECKUX,
TCIIJIOBBIX, BHGKTpOMaFHI/ITHBIX 58 KBaHTOBBIX); yMeHI/Ie paBJ’II/I‘IaTB
SIBJICHUSI TI0 ONMCAHHMIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINUX AaHHOE (PU3MUECKOE SBJICHHE, YMEHUE PACIIO3HABAThH
MPOSIBIICHUE HM3YYCHHBIX (PU3NYCCKUX SIBJICHUH B OKPYXAroIIeM MHPE,

BBIJIEJISISI X CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

Bnagenue ocHOBaMHM MOHATHMHOIO ammapara ¥ CUMBOJIMYECKOTO SI3bIKA
(GU3MKM U HUCHOJb30BAHUE HX JUIsl pelleHus y4eOHbIX 3ajad; yMEHHe
XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBICHHUS M MPOIECCHI,

UCIoJb3ys GyHIaMEHTaIbHbIE U SMIIMPUYECKHE 3aKOHbI

VMeHue onmuchBaTh HU3Y4YCHHBIC CBOICTBa TElI M (1)I/ISI/ILICCKI/IC SABJICHUS,

UCTIOJNB3YS (PU3HUECKUE BETHUNHBI

Brnagenune ocHOBaMH METOJIOB HAYYHOTO TIO3HAHMSI C YUETOM COOJIIOICHUS
npaBujI 6€30MacHOro TpyAa: HabmoeHne (PU3NUECKHUX SBJICHUM:
YMEHHE CaMOCTOSITENIbHO COOMpPATh JKCIEPHUMEHTAIBbHYIO YCTAaHOBKY W3

JaHHOTO HaOopa 00OpYyIOBaHUS MO MHCTPYKIMH, OMIMCHIBATH XOJ ONBITA U
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3aMHCHIBATH €TI0 PE3yIbTaThl, HOPMYINPOBATH BHIBOJIBI;

MPOBEJICHUE TPAMBIX U KOCBEHHBIX HM3MEPEHHH (U3NYECKUX BEINYMH:
yMEHHE  IIJJaHUPOBAaTh  W3MEPEHHs,  CAMOCTOSTEIbHO  COOMpaTh
HKCHEPUMEHTAIbHYIO YCTAaHOBKY I10 MHCTPYKIMH, BBIYUCIATH 3HAUCHHE
BEJINYMHBI U aHAIN3UPOBAThH MOJTYYCHHBIE PE3YNbTAThl ¢ YYETOM 3aJaHHON
MOTPEUIHOCTH Pe3yIbTaTOB U3MEPEHU;

IpOBECHNE HECJI0KHBIX IKCTIEPUMEHTAIBHBIX HCCIIeTOBAaHUI;
CaMOCTOSITENILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M IPOBOJUTH
UCCIIEOBAaHUE MO0 WHCTPYKIMH, MPEACTABIATh MMOJyYCHHBIC 3aBUCHMOCTH
¢u3nYeckux BENMYMH B BUAE TaOmUI © TpaduKOB, YUUTHIBATH

IOrp€IIHOCTH, A€J1aThb BBIBOABI 11O PE3YyJIbTaTaM UCCIICA0OBAHUA

[TonnMaHne xapakTepHBIX CBOWCTB (PM3MYECKUX MOJIEICH (MaTepuaibHas
TOYKa, aOCONIIOTHO TBEPIIOE TENO, MOJEIU CTPOCHUS Ta3oB, )KUIKOCTEH U
TBEPABIX TEJ, MJIaHEeTapHas MOJENIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO

A1pa) U yMEHUE IPUMEHATH UX JJIs1 00bACHEHHS (PU3MUECKUX TPOIIECCOB

YMmeHue o0bsICHATh (PU3NUECKHE TPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyalluid NPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTHU, BBIABJIATH HNPUYUHHO-CICACTBCHHBIC CBA3M W CTPOUTH
OOBSCHEHHE C OMOpPOM HAa HM3yYCHHBIE CBOMCTBA (PUBUUYECKHUX SIBICHHM,

(bI/I3I/I‘IeCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMeHue perarh pacuéTHbie 3a1a4u (Ha 0a3e 2 — 3 ypaBHEHUI ), UCIIONB3Ys
3aKOHBI U ()OPMYJIBI, CBSI3bIBAIONINE (DU3NICCKHE BEITUYNHBI, B YACTHOCTH,
3aMMChIBAaTh KPATKOE YCJIOBHE 3aJ]au, BBISBIATH HEIOCTAIOIINE TAHHEIC,
BBIOMpATh 3aKOHBI W (OPMYJBI, HEOOXOAUMBIE ISl €€ pelIeHHS,
UCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC, MPOBOAWTH PACUYEThl M OILICHUBATH
PEAUTUCTUYHOCTH MOTYYCHHOTO 3HAYCHUS (PU3MUECKON BETUUHHBI; YMEHUE
OTIPENENIATh Pa3MEPHOCTh (U3NYECKON BEIUYMHBI, TOJYYCHHOW TIpU

pPCHICHUHN 3a1a9U

YMeHHe XapakTepu30BaTh IPUHIIUIILI JEHCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4HUCJI€ OBITOBBIX NPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJOTHYECKUX
MIPOIIECCOB 10 UX OMHMCAHUIO, UCTIONB3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX

SIBJICHUH ¥ HEOOXOIMMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH

10

VYMeHHue UCIOJIb30BaTh 3HAHUSA O (PM3MYECKHUX SBICHUSX B IIOBCEJHEBHOU
KHU3HH JUIg oOecrieuyeHHst 0€30MacHOCTH MPHU OOpaIleHUN C OBITOBBIMH

npubopaMu M TEXHUYECKMMM YCTPOWCTBAMH, COXpPaHEHUS 370pPOBbS U
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COOJIFOJICHUSI HOPM HKOJIOTUYECKOT0 IMOBEJEHHS B OKpYXarolled cpene;
MOHMMaHHEe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK H

TEXHOJIOTHH JIJIs1 PallMOHAILHOTO MPUPOIOTIOIE30BAHUS

11

OnbIT moucka, mpeoOpa3oBaHUs M MpPEACTaBIECHUs UHPOpMaLUU
(GU3NYECKOTO  COAEp)KAaHUS C  HCHOJB30BAHHWEM  HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTMH; YMEHHE OLEHUBAaTh JOCTOBEPHOCTH
MOJIy4eHHOW WH(GOpMAllMM HA OCHOBE HMEIONIUXCS 3HAHUUW W
JOMOJHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BATh IPU BBINOJIHEHUH
yueOHBIX 3aJaHUN  HAYYHO-TIONMYJISIPHYIO JIUTEpaTypy (HU3UUECKOro
COJZIepKaHUs, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HTepHerT;
BJaJieHHe 0a30BBIMU HaBBIKaMHU IpeoOpa3oBaHusl MHGOPMALUU U3 OJHOU
3HaKOBOM CHUCTEMBI B JIpyryl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
NUCHbMEHHBIE W YCTHBIE COOOLIECHHS Ha OCHOBE HWHGOpMALUU U3

HECKOJBKHUX UCTOYHUKOB
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Tabauya 4

HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

O PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe — nBWkeHue.  MarepuanpHas — Touka.  Cuctema  oTcuéra.
' OTHOCUTENBHOCTH IBU)KEHHUS
PaBHoMepHOe u HepaBHOMepHOe aBmkeHUe. CpemHsas ckopocTb. Dopmyna s
1.2 BBIYHCIICHUS CpelHel ckopocTu: V = S/t
PaBHOMEpHOE NpsAMOIMHEIHOE [BHUXKEHHE. 3aBUCUMOCTh KOOpDAMHATHI Teja OT
BPEMEHH B CIIy4ae PaBHOMEPHOTO NPSIMOJIMHEUHOTO IBUKEHHUS:
1.3 x(t)=x,+ut
I'padyiku  3aBUCUMOCTH OT BpPEMEHHM Ui MPOCKIUH CKOPOCTH, MPOCKIUH
IepeMeNnIeHus1, MyTH, KOOPAUHATHI IIPH PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHUH
3aBUCHMOCTh KOOpDJAMHATBI Te€la OT BPEMEHHM B CiIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKEHUS:
2
Self) =vg, =i+ * %
@opmynbl  UId  MPOEKIUM IEPEMELIEHUS, NPOEKIUU CKOPOCTHM U IPOEKLHU
YCKOPEHUS IPU PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 .sx(r)=v{,x-r+ax-%.
U_,{.(f) =Up, T4, 1,
a (f)=canst,
U:.T: - Ul?f: =2£‘.'I.S'_T
I'paduxu 3aBUCUMOCTH OT BPEMEHU I MPOEKIUU YCKOPEHUs, TPOEKIIUH CKOPOCTH,
MPOCKINN TMEPEMEIIECHNs, KOOPAUHATBI NPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKEHUU
15 CBobonnoe mnanenue. DopMyibl, ONMUCHIBAIONIME CBOOOJHOE TMajJieHHE Teiaa IO

BEpPTUKAIH (ABM)KEHUE Tella BHU3 WJIM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3€MIIN).
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I'paduku 3aBUCUMOCTH OT BPEMEHHU AJI MPOEKLUUU YCKOPEHHUSI, TPOEKIIMU CKOPOCTH

" KOOPAWHATHI ITPpU CBO60[[HOM MaacHUU TCjia Mo BEPTUKAIIN

CkopocTh paBHOMEPHOTO JBMKEHMS T€Ja 110 OKpYkHOCTH. HanpaBnenue ckopocT.

@dopmyna sl BBIYMCIEHUS CKOPOCTH Yepe3 paguyCc OKPYKHOCTH U TEPUOJ]

oOparteHus:
L= 2MR
T
LentpoctpemurenbHoe  yckopeHue.  HampaBineHue  IEHTPOCTPEMUTEIHLHOTO
yckopenus. @opmyra 1715 BBIYUCICHUS YCKOPEHUSI:
1.6
2
a. - L
“ R
®opmyina, cBsI3bIBaloLIas MEPUOJI U YaCTOTY OOpalleHUs:
v = 1
T
Macca. IInotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TITIOTHOCTH:
_m
1.7 vV
1.8 Cuia — BexkTopHas ¢puzudeckas BenudnHa. CI0KeHHE CHIT
1.9 SAsnenue unepruu. [lepsoiii 3akoH HetoToHa
Bropoii 3akon Herotona:
F=m-d
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS T€Jla U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TEJO
Bsaumopeicteue Ten. Tperuit 3akod Herorona:
1.11 Fy y=-F
112 Tpenue mokost U TpeHUe CKoIbkeHus. Dopmyna Aisi BBIUUCICHUS MOIYNS CHIIbI

TPCHUA CKOJIBXXCHUA!
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F_=u-N

1.13

Hedbopmaruss  Tena. Ynpyrue W Heynpyrue jaedopManuu. 3aKOH YIPYrou
nedpopmaruu (3axoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHHUS:

m; -m,
F=¢g L1 2
R
Cuia TsprecTd. Y CKOpeHHe CBOOOHOTO TaACHHUSI.
dopmyna s BBIYUCICHUS CUIIBI TSHKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Connna. [lepsas kocmuyeckas ckopocts. HeBecoMocTs u

Heperpy3Ku

1.15

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
=m0

Nmnynbe cucrtems Ten. U3Menenue nmnyinbca. MMIyabe cuiibl

1.16

3aKOH COXpaHCHHS UMITYJIbCA JUIS 3aMKHYTON CHCTEMBI TEJ:
D=+, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckast pabota. @opmyiia st BBIYUCICHUS PaOOThI CUIIBL:

A=Fsooscx

Mexannueckas MOIITHOCTE:

n=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAas SHCPIrus. d)opMyJIa JJIS1 BBIYHUCIICHUA

KUHETUYECKON SHEPIUH:

HE)E
S

Teopema o kuHEeTHUYECKOM YHEPTUU. DOpMyJia ISl BBIYUCICHUS TOTEHIUATIBHOMN
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OHEPIUH TCJ1a, IOAHATOIO

Hag 3eMIISi:

E,=mgh

MexaHuveckasi SHEpPIUs:

E=E;.+E p
1.19 3aKOH COXpaHEHMSI MEXaHUUYECKOH sHepruu. @opmyna Jyisl 3aKOHa COXPaHEHUs
MEXaHWYECKOM PHEPTrUU B OTCYTCTBHUE CHII TpeHusi: E = const.
[IpeBpamieHne MEXaHM4YECKOM SHEPTUU IPU HATUYUU CUJIBI TPEHUS.
[IpocTble MexaHU3MBIL. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Moment cuiel: M - FI.
YcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBrxHBIN 1 HenoABWKHBIHM Ooku. KIT/] mpocThix MexaHH3MOB,
n= Aﬂmma
A&arpauema
JlaBiieHure TBEPIOTO TeNa.
dopMya 7151 BBIYMCIICHUS 1aBJICHHS TBEPAOIO Tena:
F
pP= h
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocTraTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
@opMyia 1151 BBIYMCIICHHS 1aBJICHHS BHYTPU KUIKOCTH:
P=PgN+Puy,
1.22 3akoHn [lackans. ['mapaBnnueckuii mpecc
3akoH Apxumena. Popmyna I ONPEACICHUS  BBITAIKUMBAIOIIEH  CHUIIBI,
JNEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM ras:
1.23

Fam =PEV

YcaoBue miaBanus teja. [lnapanue CYAO0B 1 BO3AYXOIIABAHUC
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1.24

Mexannyeckue KojeOaHus. AMIUIMTYAQ, IEPUOJ M YacToTa Kojiebanui. dopmyra,

CBSI3BIBAIOIAS YACTOTY U MEPHOJ KOJIeOaHMIA:

1.25

MareMatnueckuii W NPYKUHHBIA MasTHUKW. [IpeBpamenue oHeprum 1pu

KoJe0aTeIbHOM JBHXXCHHUHU

1.26

3aryxatomue kojiebanus. BeinyxaeHHbie Konebanus. Pezonanc

1.27

MexanndecKkre BOJIHEI. HpOI[OJ'II)HI)Ie U TIOIICPCYHBIC BOJIHBI. ﬂJ’II/IHa BOJIHbI H

CKOPOCTB pacCIipoCTPaHCHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKocTh M BbIcOTa 3BykKa. OTpa)k€HHE 3BYKOBOM BOJIHBI HAa TPaHMIE ABYX

cpen. Uudpa3Byk u ynbTpa3Byk

1.29

IIpaxmuueckue pabomol

N3smepenne cpeaHed IUIOTHOCTM BELIECTBA; aApPXUMENOBOM CHIIBL; KECTKOCTH
NpYXUHBL, Ko3(@UIMEeHTa TpeHHs] CKOJIbKEHHS; pabOoThl CUJIbI TPEHHS, CHIIBI
VIOPYTOCTH; CpEOHEH CKOPOCTH MABMXKEHHS OpycKa IO HAKJIOHHON IUIOCKOCTH,
yCKOpeHus: Opycka IpH JBMKEHUU 1O HAKIIOHHOW IIOCKOCTH; YacTOTHI U MEpHoja
KojeOaHUi MaTeMaTUYeCKOro MasTHMKA; YacTOThl M Iepuoja KosieOaHuit
MPYXKUHHOTO MAasSTHHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIETO HA PhIYar; paOOThI CHIIBI
YIOPYTOCTH MPU MOIBEME I'py3a ¢ MOMOIIbIO HEMOJABUKHOTO OJI0Ka; pabOThl CHIIBI
YIPYTOCTH MPHU MOIBEME IPy3a C TOMOIIBIO TTOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOM CHIIBI OT 00BEMa MOTPYKEHHON YacTH
TeNa U OT IIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJKUBAIOLIECH CHUJIBI OT MAacChl
TENa; CUJIbl TPEHHUs CKOJIBKEHHMS OT CHJIbl HOPMAJbHOTO JABJIEHUS U OT pojJa
MOBEPXHOCTH; CUJIBI YIPYrOCTH, BO3HHUKAWOIIEW B TMPYKUHE, OT CTEIECHU
nepopMauu MPYXKHUHBI, YCKOpPEHHUs Opycka OT yIjla HakjJIOHA HaIlpaBIIsIONICH;
neproga (4acToThl) KOJIEOAaHWH HHUTSHOTO MAasSTHHKA OT JJIWHBI HUTH; TEpUOAA
KojeOaHui TPYKUHHOTO MasTHHKAa OT MAacchl TIpy3a M >KECTKOCTH MPY>KUHBI,
MCCIIeIOBaHNE HE3aBUCUMOCTH TIEpHUOAa KOJIeOaHUI HUTSHOTO MAasiTHUKA OT MAcCChI

rpy3a. [IpoBepka ycrnoBusi paBHOBECHsI ppryara

1.30

Qusuueckue s6nenus 6 npupooe: IPUMEPHI IBUKEHUS C PA3IUYHBIMUA CKOPOCTSIMU B
JKUBOU U HEXXUBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IPUITUBBI
U OTJIUBBI, JABM)KECHUE IUIaHEeT COJHEYHON CUCTEMBI, PEaKTHBHOE JBUKCHHUE JKHBBIX

OpraHu3MoOB, pbI4aru B TCJIC YCJIOBCKA, BJIMUSAHHUC aTMOC(bepHOFO JaBJICHHUSA Ha JKUBOM
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OpraHusM, IUIaBaHHWE pbIO, BOCHPHUATHE 3BYKOB JKHUBOTHBIMH, 3EMIIETPSICCHHE,

CEHCMHUYECKUE BOJIHBI, IlyHAMU, DXO

Texnuueckue ycmpoucmea: CHUAOMETpP, NAaTUUKU IIOJIOXKEHUS, PACCTOSIHUS U
YCKOpEHUs, JUHAMOMETp, MOJAIIMIHUKH, PAaKeTbl, pbluar, TMOABIKHBIA U

HEMOJIBIKHBIM OJIOKM, HAKJIOHHAS IUIOCKOCTh, TPOCTHIE MEXaHU3MBI B OBITY,

L3l COOOIIAIONINECS] COCYABl, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, dXOJOT,
HCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHW A
OcCHOBHbIE TOJOXKEHUS MOJEKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA.

2.1 Mogenu  TBEPAOro, OKUAKOTO W Ta3000pa3HOTO0  COCTOSIHMKA — BEIIECTBA.
Kpucrannuueckue u amopgHble Tena

25 JIBr>keHue 4dactul BemecTBa. CBsA3b CKOPOCTH JABUKEHHS YACTHUI[ C TEMIEPATypOu.

' BbpoyHnoBckoe nBmxkenue, nuddysus

2.3 CmauvBaHuE M KallWUISIPHBIC SIBJICHUS

24 TemnnoBoe pacmMpeHne U C)KaTHe

2.5 TennoBoe paBHOBecHe

25 Buytpennsas oueprus. Pabora u Temomnepenada Kak CHOCOObI HM3MEHEHUS

' BHYTPEHHEHN SHEPIUU

2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYE€HUE
Harpesanue u oxnaxnenue tena. KoanyecTBo TemIOTH. Y AeinbHas TEMI0EMKOCTD:

2.8 O=cm(t,—t,)
3aKOH COXpaHEHHUS SHEPrUM B TEIUIOBBIX IMpOllECCax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHuaeHcanus. I3MeHeHHe BHYTPEHHEW OJHEpPruud B MpoLECCe
210 ucnapeHus M KoHJeHcanuu. KumeHue OKMIKOCTH.  YenbHas — TeroTa
' napoobpazoBanus: L = Q/m
211 BraxxnocTs Bo3myxa
2.12 [TnaBnenue u kpuctaymu3amnus. MisMeHeHne BHYTpEeHHEH YHEPTUU NPH TIJIABJICHUN U
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KpucTaJlJIn3allu. YILGJ'IBHaSI TCIJIOTA ITJIaBJICHHUA:

0

m

BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y IeNIbHAs TEIJI0Ta CrOpaHus TOIUIUBA: (| =

2.13 Q/m
2.14 [Tpunnumne! padoTe! TeroBeix asurateneit. KIT/ remioBoro aqsurarens
IIpaxmuueckue pabomol
N3mepenne ynempHOM TEMIOEMKOCTH METAUIMYECKOTO LMJIMHIPA; KOJIMYECTBA
TEIUIOTHI, TTOJIYYeHHOTO BOJIOM KOMHATHOW TeMIlepaTypbl (MKCUPOBAHHOW MAacChl, B
215 KOTOPYIO OIYIIEH HAarpeTblii HUIMHAP; KOJIUYECTBA TEIUIOTHI, OTAAHHOTO HArpeThiM
' LAJIUHAPOM, TIOCIE€ ONYCKaHus €ro B BOJAY KOMHATHOM TeMIEpaTyphl;
OTHOCUTENIbHOM BJIQXHOCTH BO3/AyXa; YIEIbHOM TEMJIOTHl IUJIABJIEHUS JIbJa.
HccnenoBanue n3aMeHEHUsT TEMIIEPATyphl BOJbI MPHU PA3JIMYHBIX YCIOBHUSX; SIBICHHS
TEII000MEHa TP CMENIMBAHUH XOJIOHOM U ropsYeid BOABI; IPOIEecca UCTTAPSHUS
Qusuyeckue sA61eHUs 6 nNpupooe: TOBEPXHOCTHOE HATSHKEHHE W KalWUIIpHbIE
2.16 SBJICHUS B TPUPOJE, KPUCTAUIbI B mpupoae, uzinydeHue ConHila, 3aMmep3aHue
BOJI0EMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUEe POCHL, TYMaHa, HHEesl, CHera
Texnuueckue ycmpoucmea: KaNWUISAPbl, NPUMEPbl HCIOIb30BAHUS KPUCTAIIOB,
217 KUJKOCTHBI TEPMOMETp, NAaTYUK TEMIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHHS
' JIOMOB, THUTPOMETpBI, TCHUXPOMETpP, MapoBas TypOWHA, JABHUraTellb BHYTPEHHErO
CrOpaHHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa
34 OnekTpuyeckoe mone. Hanpspk€HHocTh  anekTpuueckoro  mosis.  [IpuHimun
' CYTIEPIO3UIINH JICKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenn siektpuueckux 3apsaoB. JIeHcTBHE  JJIEKTPUYECKOrO IOJIsSL  Ha
' JNeKTpUUecKre 3apaabl. [I[poBOAHUKH U TUANEKTPUKH
[TocTrosHHBIN 35ekTpUYeckuil TOK. JleWicTBHUs smekTpuyeckoro toka. Cuia ToKa.
3.6 Hanpsoxenue.
I=qg/t,U=A/q
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DEKTPUUECKOE COPOTUBIICHHE. Y IETBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:

3.7 R =pl/S
38 3akon Oma s yuactka snekrpuueckoit menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE cOeIMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:
U=U:I=I[+1; Rzi.
2 2 P
CMeniaHHbIE COEJUHEHUS IPOBOIHUKOB
Pabora u moutHOCTH 371ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>xoyns — Jlenna:
3.11 0= I° Rt
3.12 OmnsIT OpcTena. MaruuTHoe nosie nNpsiMoro MPoOBOJHUKA € TOKOM. JIMHUM MarHuTHON
UHAYKIUU
3.13 MarsuTHO€ 1oJie NOCTOSHHOIO MarHuTa. B3anmoaeiicTBrue NOCTOSHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTO TIOJISI HA IPOBOJHKUK C TOKOM
3.15 OmnsiTel Dapanes. SBnenue s3nekTpoMarHuTHON MHAYKUUU. [IpaBuio Jlenna
IIpaxmuueckue pabomul
W3mepenune JIEKTPUUECKOTO COIIPOTHBIICHUS pe3ucropa; MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIETO B IPOBOJHUKE (PE3UCTOPSI,
" JaMIIOYKa), OT HAIPsDKEHMsI Ha KOHIIAX IPOBOJHMKA; 3aBUCHUMOCTH COIIPOTUBIICHUS

OT JUIMHBI TPOBOJHHMKA, IUIOMIAAU €ro IOMNEPEeYHOro CEYeHHs U YIEIbHOIO
COMPOTHUBIICHUS.

[IpoBepka mpaBuiia A AJIEKTPUUYECKOTO HAIMPSHKEHUS MPH  MOCIEI0BATEIbHOM
COCIMHEHUM TMPOBOJHMUKOB; TpaBWJa JJsi CHJIBI 3JIEKTPUYECKOTO TOKa MpHU

napajyuieIbHOM CO€AMHEHUU MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
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Qusuyeckue A6NeHUs 6 Npupoode: BJICKTPUUECKHUE sBIEHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPTaHU3MOB, MArHUTHOE T0JIe 3eMIIH, Ipeiid) TOIIOCOB, POIIb
MarHMTHOT'O TOJIS /AJIs )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmsa: dIEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUHUK
218 ANEKTPUYECKON IHEPIHH, DIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeIbHBIC
' AIEKTPONPUOOPHI (MIPUMEPHI), SIEKTPUUECKHE MPEAOXPAHUTEIIH, JJICKTPOMArHUT,
ANEKTPOABUTATENb MOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHBIE BOJMHBL [1Ikana 3meKTpoOMarHUTHBIX BOJTH
3.20 JlyueBas monens cera. IIpsimonnHeiiHOe paclipocTpaHEHHE CBETa
3.21 3akoH oTpaxeHus cera. [Tnockoe 3epkano
3.22 [Tpenominenue cBeta. 3aKOH PEIIOMIICHHUS CBETA
3.23 Jucniepcust cBera
3.94 Jlunza. Xon nydeir B snmH3e. DokycHoe paccTosiHue JMH3bL. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTHuecKue npruoopsl
IIpakmuyeckue pabomul
#H##Par###lI3mMepenne  ONTUYECKOW CHUJIbI  coOuparomeld JHUH3BL, (HOKYCHOTO
paccrosiHust cobmparomeil THH3BI (110 CBOMCTBY paBEHCTBA pa3MEpoOB MpeaMeTa U
n300pakeHus, Korja TMpeAMET pacloJioKeH B ABOMHOM (oKyce), IoKa3aTems
3.26 MPEJIOMJICHUS CTEKIIA.
#H##Par###llccnenoBanne CBOWCTBA HM300paKEHUS, IOJYYEHHOTO C ITOMOIIBIO
coOuparomield JTUH3bI; U3MEHEHUS (OKYCHOTO PACCTOSHUS ABYX CIIOKCHHBIX JIMH3;
3aBHCHMOCTH YIJla MpPeJIOMIIEHUsI CBETOBOrO Jyda OT yrja MaJeHus Ha TpaHHIle
«BO3IIYX — CTEKIIO»
3.97 Quszuyeckue saenenus 8 npupooe: 3atmenusa Conuua u JIyHbl, 1iBeTa Tel, ONTUYECKHE
' sBIIeHUs B aTMoc(epe (1BeT Heba, pedpakiius, paayra, MUPax)
3.28 Texuuueckue ycmpoticmea: 09K, IEPUCKOII, oToarmapaT, ONTHISCKHE CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHUA
41 PagnoaktuBHOCTh. Anb(da-, Oera-, ramma-uznydeHus. Peakuum anbda-u Oera-
' pacnana
4.2 OmeiTel Pe3epdopaa o paccesauro anbda-vactuil. [ImanerapHas Mmoaens aroma
4.3 CocraB atromHoro sipa. 30Tomnsl
4.4 [Tepuon monypacnana aTOMHBIX SAEP
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4.5

SnepHbie peakiyu. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MacCOBOTO UHCEN

Du3zuyeckue A61eHUs 8 npupode: eCTECTBEHHBIN PaIuOaKTUBHBIA (OH, KOCMUYECKUE

4.6 Jy4d,  paJMOAKTUBHOE  H3JIyY€HUE  MPUPOJHBIX  MHUHEPAJIOB,  JEHCTBUE
PaANOAKTUBHBIX U3yYEHNUN Ha OPraHU3M YeJI0BEKA
A7 Texnuueckue ycmpoucmea: CIEKTPOCKOIN, HWHAWBUAYAJIbHBIA JO3UMETP, Kamepa

BuibcoHa, siiepHas sHepreTuka
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TEMATHUYECKOE IINTAHUPOBAHHUE

Tabauya 5.1

7 KIIACC
Kosun4yecTBo 4acos JIeKTPOHHbBbIE

Ne  HaumenoBaHue

(undposbie)
n/ | pa3iesioB M TeM KoHTpoabH JlaGopaTopHubie

Bcero o0pa3oBaTe/ibHbIE

n NPOrpamMMbl ble padoThl padoThI

pecypcsl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa

but6mmoreka [IOK

®dusuka - HayKa o

1.1 2 https://m.edsoo.ru/7f
TpHpoze 416194
bubmunoreka LIOK
dusunueckue
1.2 2 1 https://m.edsoo.ru/7f
BCIIMYHMHBI 416194
EcrecTBEeHHOHAYYHEI Bubmiorexa LIOK
1.3 N yi 2 1 https://m.edsoo.ru/7f
W METO/ ITI03HAHUS 416194
Hmozo no pazoeny 6 2

Pasnen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA

but6mmoreka [IOK
2.1 CrpoeHue BeniecTBa 1 https://m.edsoo.ru/7f
416194
JIBr>xeHue u bu6nuorexa [IOK
2.2 B3aUMOJICHCTBHE 2 1 https://m.edsoo.ru/7f
JACTHII BEIIECTBA. 416194
ArDeraTHbLe bubmuoreka [{OK
2.3 P 2 1 https://m.edsoo.ru/7f
COCTOSIHHSI BEIIECTBA 416194
Hmozo no pazoenam 1 u 2 5 1 3
Paznen 3. /IBu:keHne U B3auMojieiicTBue TeJ
MexaHu4eckoe bubmorexa HOK
3.1 3 https://m.edsoo.ru/7f
JBUKCHHUEC 416194
WHeprms, Macca bubmuoreka [{OK
3.2 PIs, ’ 4 1 https://m.edsoo.ru/7f
IINIOTHOCTH 416194
Bbubmunoreka LIOK
3.3 Cua. Bunp! cu 14 1 2 https://m.edsoo.ru/7f
416194
Hmozo no pazoeny 21 1 3
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Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTE U ra3oB

JlaBiieHue.
[Tepenaua
J— but6mmoreka [IOK
41 . 3 https://m.edsoo.ru/7f
TBGpI[BIMI/I TCJIaMU, a1 6 1 9 4
JKUIKOCTSIMH U
razamu
Jlasenue bubmuoreka [IOK
4.2 5 https://m.edsoo.ru/7f
JKUJIKOCTH 416194
bubmunoreka LIOK
A
4.3 T™ochepHoe 6 https://m.edsoo.ru/7f
JaBJICHUE 416194
JeiicTBue
’KHIKOCTH U rasa Ha Bubmiorexa IOK
4.4 . 7 3 https://m.edsoo.ru/7f
MOTpYXEHHOE B 416194
HUX TCJIO
Hmozo no pazoeny 21 3
Pazgen 5. Pabora u MOIIIHOCTB. JHeEpPIUs
PaGora i bubmuoreka [IOK
51 3 1 https://m.edsoo.ru/7f
MOIITHOCTD 416194
MbocThie bubmuoreka [{OK
5.2 P 5 1 https://m.edsoo.ru/7f
MEXaHU3MbI 416194
but6mmoreka [IOK
Mexanuueckas
53 4 1 https://m.edsoo.ru/7f
Heprid 416194
Hmozo no pazoeny 12 3
Pe3zepenoe epemsa 3
OBIIEE
KOJHUYECTBO
68 12
YACOB IO
IMPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

Tabauya 5.2

8 KIIACC
KosmnuectBo yacos DJIeKTPOHHBIE
Ne HaunmenoBanue
JlaGopatop = (undpossie)
n/ pa3aesioB M TeM KonTtpoasn
Bcero HbIE o0pa3oBaTte/ibHbIE
n NPOrpaMMel bie padoThI
padoTsI pecypcsl
Paznen 1. TenioBble siBJeHUs
Crpoenue n bubmmoreka [JOK
11 CBOICTBa 7 https://m.edsoo.ru/7f
BelllecTBa 4181ce
TeIIoBhIC but6moreka [IOK
1.2 21 2 5) https://m.edsoo.ru/7f
IIPOLIECCHI 4181ce
2 5)
Hmozo no pazdeny 28
Pa3nes 2. DiekTpryeckne 1 MArHUTHBIE SIBJICHHUS
DIEKTpUUYECKHE
3apsizibl. bu6nuoreka [IOK
2.1 3apsKEHHbIE Tea 7 https://m.edsoo.ru/7f
U UX 4181ce
B3aUMOJICUCTBHE
[TocrostHHBIN bubmuoreka [JOK
2.2 AIIEKTPUUYECKHIHA 20 1 6 https://m.edsoo.ru/7f
TOK 4181ce
bu6mmoreka [IOK
M
2.3 ATHITHRIC 6 1 2 https://m.edsoo.ru/7f
ABJICHUS 4181ce
DNIEKTPOMarHuTH bubmorexa I[JOK
24 P 4 https://m.edsoo.ru/7f
A HHTYKHHA 4181ce
2 8
Hmozo no pazdeny 37
Pezepenoe epems 3
OBLIEE
KOJINYECTBO
4 1
YACOB IO o8 3
IMPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

Tabnuua 5.3

9 KVIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3aesioB U TeM Koutpoasn = JlaGopartop-
Bcero o0pa3oBaTe/ibHbIE
1| NMpPoOrpaMmbl ble padoThl HbIe padoThI
pecypchl
Pa3znea 1. Mexann4ueckue siBJICHUS
Mexanunueckoe
[r— bubmoreka [JOK
1.1 10 1 1 https://m.edsoo.ru/7f41a4
CIIOCOOEBI €T0 26
OIIMCaHUs o
BzaumoneiicTBue bubmorexa LHOK
1.2 20 1 2 https://m.edsoo.ru/7f41a4
TCI
ab
bubmunoreka LIOK
3aKOHEI
1.3 10 2 https://m.edsoo.ru/7f41a4
COXpaHEHUs 26
2 5
Hmozo no pazoeny 40
Pa3znea 2. MexaHn4ecKHe KOJI€0AHUA U BOJTHBI
MexaHuveckue bubmmorexa T[OK
2.1 7 2 https://m.edsoo.ru/7f41a4
KoJIeOaHus
ab
MexaHuveckue bubmorexa HOK
2.2 8 1 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
ab
1 2
Hmozo no pazoeny 15

Pa3nes 3. DjieKTpOMarHuTHOE 10Jie U 3JIEKTPOMAar

HUTHBbIC BOJIHbI

DJIEKTPOMAarHuTH
oe moJje u bubmuoteka [JOK
3.1 6 https://m.edsoo.ru/7f41a4
AIIEKTPOMArHUTH o6
BIC BOJTHBI K
Hmozo no pazoeny 6

Pasgen 4. CBeToBbI€E ABJICHUS

3aKOHBI bubmunoreka LIOK

4.1 pacrpocTpaHeHuUs 6 https://m.edsoo.ru/7f41a4
CBE€Ta ab

4.2 JIuH3bI B 6 2 bu6mmoreka [IOK
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OITHUYECKHE https://m.edsoo.ru/7f41a4
npuOOophI a6
Paznoxxenne bubmunoreka LIOK
4.3 OeIoro cBera B 3 1 https://m.edsoo.ru/7f41a4
CIIEKTP ab
Hmozo no pazoeny 15 3
Pa3zgen 5. KBanToBbIe IBJIEHUSA
Hcnyckanue u bu6nuorexa [IOK
5.1 ITOTJIOIICHHE 4 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
CTDoCHIE bu6mmoreka [IOK
5.2 P 6 https://m.edsoo.ru/7f41a4
aTOMHOTO Si7pa
ab
SxepHbe bu6mmoreka [IOK
5.3 p 7 1 https://m.edsoo.ru/7f41a4
peaxkuuu
a6
Hmozo no pazoeny 17 1
Paszgen 6. [loBTOpUTEILHO-0000 1AM MOYJIb
IToBTOpeHue n
00001IcHIE bubnuoreka [JOK
6.1 CoJIepKaHus 9 https://m.edsoo.ru/7f41a4
Kypca QU3HKH 32 a6
7-9 knacc
Hmozo no pazoeny 9
OBIIEE
KOJIUYECTBO
10
YACOB IIO 102 4
MNPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

Taobnuua 6.1

7 KJIACC
JlaTa
KouunyecTBO 4acoB U3Y4YeHH
|
Ne Tema ypoka JaGoparop IaH ¢dakr
n/m KOHTPOJIb HbIE
BCEro HbIe padoTtbl/
padoThbl YPOKH -
HCCJIeI0Ba
HUS
Paznen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYkKaIero mupa (6 yacon)

01/01

Beoouwiil, nepeuunsiii
uncmpykmadsic no Th.
®du3uka — HayKa O PUPOJIE.
SIBrieHUst IPUPOABI.
PuznyecKue sIBICHUSI.
dusnyuecKue BeIUYUHbBI U UX
U3MEpEeHue

02/02

MGTOI[I)I HAY4YHOTI'O ITO3HAHMUA.

Onucanue puznyecKux
SIBJIEHUH C IIOMOIILIO
MoJiene

03/03

Uncempyxkmaosic no Th.
Jlabopamopuas paboma No 1

"OnpeneneHue NoKazaHuit
HU3MEPHUTENIBHOTO Ipudopa”

04/04

Ypox-uccneoosanue
"H3MepeHue TeMieparypbl
MIPU TIOMOIIH >KUIKOCTHOTO
TEPMOMETpA U AaTYUKa
TemnepaTrypsl"

05/05

Ypok-uccneoosanue
"[IpoBepka rurnoTe3sl:
JTAIbHOCTH MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIE, YeM OOJIbIIIE
BBICOTA IMycKa"

06/06

Uncempyxkmaosic no Th.
Jlabopamopuas paboma Ne 2
"OnpeneneHue pa3mMepoB
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MaJIbIxX Ten"

Pasznen 2. [lepBoHayaibHbIE CBEJIeHUS 0 CTPOEHUH BelecTBa (5 4acoB)

07/01

Crpoenue BemiectBa. ONBITHI,
JOKa3bIBAIOIINE JUCKPETHOE
CTPOCHUE BEIIECTBA.
JIBYOKEHHE YacTHI] BEIECTBA

08/02

Hnempyxkmaosic no Th.
Jlabopamopuas paboma Ne 3

"U3mepenue o0bEMa
TBEPAOrO Tema"

09/03

Ypox-uccnedosanue
«OMBITE 10 HAOIIOAEHUIO
TEIJIOBOTO PACITUPECHHUS
ra3oB»

10/04

ArperaTHbl€ COCTOSIHUS
BeriecTBa. OcoOeHHOCTH
arperaTHbIX COCTOSTHUUN BOJIBI.
Huddysus. Bzanmonericreue
YacTHUIl, U3 KOTOPBIX COCTOUT
BELIECTBO.

11/05

KonTtpoabnas pabora Ne 1
1o remam «Pusuka u e€ poib
B [TO3HAHUU OKPYKAIOLIETO
Mupa» u «llepBoHauanbHbIE
CBEICHHS O CTPOCHHH
BELICCTBA

Pa3nen 3. /IBu:xenne u B3aumoaeiicreue teua (21 yac)

12/01

MexaHndeckoe OBUKEHUE.
PaBHOMEpHOE U 1
HEpPaBHOMEPHOE IBUKEHUE

13/02

Cxopocts. Equnuiisi
ckopoctu. Pacuér nytu u 1
BPEMEHHU JIBHKCHHUS

14/03

[Ipsamonuneiinoe
PaBHOYCKOPEHHOE JIBI)KCHHE. 1
Yckopenue

15/04

Nuepuusa. Macca - mepa
HHCPTHOCTHU TECJI

16/05

HUncempyxkmaosic no Th.
Jlabopamopnas paboma Ne 4 1 1

"N3mepenue maccol Tena'
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17/06

IInotHOCTE BemiectBa. Pacuer
Macchl ¥ 00bemMa Tejia 1o €ro
IUIOTHOCTH

18/07

Hnempyxkmaosic no Th.
Jlabopamopnas paboma Ne 5
«OnpeneneHue NIOTHOCTH

TBEPJIOTO TETA»

19/08

Pemenue 3amay mo Teme
"ITmoTHOCTE BemecTa"”

20/09

Cuna Kak xapakTepucTHuKa
B3aUMOJCUCTBHUSA TEI.
SBnenue Tarorenus. Cuna
TspKecTU. CBSA3h MEXKIY
CHJION TSXKECTH M MacCOM
TEna.

21/10

Bec Tema. Cuna tsbkecTn Ha
IPYTUX TIaHETaX.
duznuecKne XapakTepUCTUKHI
IIJIAHET

22/11

Cuna ynpyroctu. 3akoH ['yka

23/12

N3mepenue cui.
JuuamomeTtp

24/13

Hnempyxkmaosic no Th.
Jlabopamopnasa paboma Ne 6
«M3ydeHne 3aBUCUMOCTH

pactsbxenus (nedopmaryn)
HPY>KUHBI OT TPUI0KEHHOM
CHIIBD)

25/14

Pemtenue 3agad mo reMme
"Cuna tskectu. Bec Tena.
Cuna ynpyroctu"

26/15

CroxeHue AByX CHII,
HaIIpaBJICHHBIX 110 OJHON
npsMoH. PaBHOENCTBYIOIIAS
cuil

27/16

Pemrenue 3agad mo reme
"PaBHopeiicTByromas cui"

28/17

Cuna TpeHus U €€ BUBL.
TpeHue B mpupoie U TEXHUKE

29/18

Hnempyxkmaosic no Th.
Jlabopamopnas paboma Ne 7
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«M3ydyeHne 3aBUCUMOCTH
CHUJIbI TPEHUS CKOJIBKEHUS OT
TJIONIAX COTPUKOCHOBEHUS
TeJl, IPUKUMAIOIEH CHIIBI,
poaa MOBEPXHOCTH

30/19

Pemrenue 3agad Ha
onpeeIcHue 1
PaBHOJICMCTBYIOIICH CUIIBI

31/20

Pemienue 3amad mo TemMam:
«Bec tenay, «I'paduueckoe
n3o0paxeHue cuim, «CUiIbD,
«PaBHOIEUCTBYIOIIAS CUIT»

32/21

KonTtpouabsnas pa6ora Ne 2
o TeMe: «/IBrmxeHune u 1 1
B3aUMOJICVICTBHUE TEI

Pasznen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTeN U ra3os (21

qac)

33/01

TloemopHuiii uncmpykmasic
no Th.

JlaBrenne. CriocoObl 1
YMEHBIIICHUS U YBEITUICHUS
TaBIICHUS

34/02

JlaBnenue raza. 3aBUCUMOCTb
JIaBJICHHS Ta3a OT 00bEMa, 1
TEeMITepaTypbl

35/03

[Tepenaua naBieHus
TBEPABIMU TEJIAMHU,
JKUIKOCTSIMHU U ra3aMu. 3aKOH
ITackans

36/04

JlaBiieHHE B KUJKOCTH U Tase,
BBI3BAHHOE JICICTBUEM CHUJIbI 1
TSDKECTHU

37/05

Pemrenue 3agad mo reme
«/laBieHUE B )KUIAKOCTH H 1
rase. 3akon [lackams

38/06

Coobmarommmecst cocyabl

39/07

I'mapaBnuueckuit mpecc

40/08

Manomerpsl. [lopuiaeBo
SKUIKOCTHBIN HAacocC

41/09

ATtmocdepa 3emin u 1
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IIPUYMHBI €€ CYLECTBOBAHUS

42/10

Bec Bo3ayxa. ATmocdepHoe
nasieHue. M3mepenue
aTMoc(epHOTro JaBICHHUS.
OmnsiT Toppuuennu.bapometp

43/11

BapomeTtp-anepou.
ATMocepHoe 1aBlieHUE Ha
PAa3JINYHBIX BBICOTAX

44/12

Pemrenue 3aga4d mo reme "
ATtMocdepHoe naBienne"

45/13

JlelicTBuE XKUJKOCTH U ra3a
Ha [OTPYKEHHOE B HUX TEJO.
ApxumMenoBa cuia

46/14

Hnempyxkmaosic no Th.
Jlabopamopnas paboma Ne 8
«Onpenenenue

BBITAJIKWBAIOIIEH CUJIIBI,
JNEUCTBYIOLIEH HA TEJIO,
MOTPY>KEHHOE B KUJIKOCTh»

47/15

Hnempyxkmaosic no Th.
Jlabopamopnas paboma Ne 9
«VcenenoBanue 3aBUCHMOCTH

Beca Teja B BOJIE OT 00bEMa
MOTPY)KEHHOU B KHUIKOCTh
YacTH Telay

48/16

IInaBanue Ten

49/17

[ImaBanue cynos.
BosnyxorutaBanue

50/18

Uncempyxkmaosic no Th.
Jlabopamopuas paboma Nel()

"BolsicHeHuE ycI0BUI
IUIaBaHUS TeJIa B XKUIKOCTH"

51/19

Pemrenue 3agad mo reMam:
«IInaBanue cynos.
BosnyxormnaBanue»,
«/laBiieHnEe TBEpABIX TeE,
JKUIKOCTEH U Ta30By

52/20

O06o0mmaromuii ypok 1mo Teme
«/laBieHue TBEpABIX TEI,
JKUIKOCTEH U Ta30By

53/21

KonTpoabnas padora Ne 3
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I10 TCMC ((I[aBJIeHI/Ie TBepI[BIX
TeJ, )KUAKOCTEH U Tra30By

Pasnen 5. PaGora u MmomHoCcTh. JHeprus (12 yacoB)

54/01

Mexanunyeckas padora.
Enunuter usamepenus padboThl
MontHocts. EquHuIb!
M3MEPEHUS MOIIIHOCTH.

55/02

Ypok-uccneoosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TP 1 1
noabéMe 1o jectyuie"

56/03

IIpocteie MexaHu3Mbl. Pryar.
PaBHOBecue cui Ha peiyare.
Pbruaru B TexHuKe, OBITY U
IIPUpOJE

57/04

Hnempyxkmaosic no Th.
Jlabopamopnas paboma Nel 1

«HccneqoBanue ycioBHit
paBHOBECHsI pbIyara

58/05

Pewenue 3anad o reme
«Y c10BUs paBHOBECHUS 1
phluara»

59/06

«30J0TO€ MPABUIIO»
Mmexanuku. Koagourment
MOJIE3HOTO JEHUCTBUSA
MeXaHHu3Ma

60/07

Uncempyxkmaosic no Th.
Jlabopamopuas paboma Nel2

«M3mepenue KII/{
HAKJIOHHOH IIJIOCKOCTHY

61/08

Pemrenue 3agad mo reme
"Pabora, momuocTh, KIT/T"

62/09

Mexanuyeckas SHeprusi.
Kunernueckas u 1
MIOTCHIIMAJIbHAS DHEPT U

63/10

3aKOH COXpaHEHUS
MEXaHUYECKON YHEPIrun

64/11

Ypoxk-uccneoosanue no teme
"DKcepuMEHTAIbHOE

ONpPEACIICHUE U3MEHECHUS 1 1
KUHETUYECKON U

[IOTEHIMATIbHOW SHEPIUH IIPH

78




CKaThbIBaAHHUH TCJIa 11O
HAaKJIOHHOM IIOCKOCTH"

65/12

KonTtpoabsnas padora Ne 4
o teme «Pabora u
MOIIHOCTb. DHEPTUS»

PesepBHoe

Bpems (3 yaca)

66/01

PesepBHbIit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHnuyeckoe IBHKeHue"

67/02

PeseprubIit ypok. Pabora ¢
TeKkcTaMHu 110 Teme "'JlaBieHue
TBEPJBIX TN, )KUJIKOCTEH U
razoB"

68/03

PezepsHslii ypok. Pabora ¢
TekcTaMH 1o TeMe "PaboTa.
MoutHocTb. DHeprus"

OBILIEE KOJIMYECTBO YACOB

1O MIPOT'PAMME

68
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HHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

Tabnuua 6.2

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Jara nzyyeHus

Bcero

Kontpo
JIbHbIE
padoThI

JlabopaTo
pHBbIE
padoTsl/
YPOKH -
ucesae10Ba
HHUSA

IJIaH

dakr

Pa3nen 1. TeruioBble siBeHus (

28 yacoB)

01/01

Beoonuii, nepsuunviii
uncmpykmasic no 1b.
OCHOBHBIC TTOJI0KEHHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHUH U UX OMBITHBIE
NoATBepKaeHUs. Macca u
pa3Mep aTOMOB U MOJIEKYJI

02/02

Mogenu TBEpAOTO, JKUIKOTO
¥ Ta3000pa3HOTO COCTOSIHHIA
BerecTBa. OObsICHEHHE
CBOWCTB TBEPJIOTO, KUJIKOTO
Y Ta3000pa3HOT0 COCTOSIHUMA
BEII[ECTBA HA OCHOBE
MOJI0KEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TeOpUH

03/03

Kpucrannnueckue u
amopdHbIC TeTa

04/04

CmauuBaHue u
KanWUIIPHOCTb.
[ToBepXHOCTHOE HATSIKEHUE

05/05

TennoBoe paciMpeHue u
cxarue. Temneparypa. CBs3b
TEMIIEpPaTyphl CO CKOPOCTHIO
TEIIOBOTO IBUYKEHMSI YaCTHUI]

06/06

BnyTtpenuss sHeprusi.
CriocoOb1 U3MEHEHUS
BHYTPECHHEHN SHEPIUU.

07/07

Buasl Terionepenaun

08/08

Ypox-kougepenuyus
"[IpakTHueckoe
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HUCITIOJIB30BaHUEC TCIIJIOBBIX
CBOMCTB BEILIECTB U
MaTepuasoB B LIEJAX
sHeprocoepekeHus"

09/09

HUnempyxkmaowe no Th.
Jlabopamopnas paboma Nel
"U3ydenue ycTpoiicTBa
KajopumeTpa"

10/10

KoanyecTBO TEILUIOTHI.
VY nenbHas TEILUIOEMKOCTD

11/11

HUnempyxkmaowe no Th.
Jlabopamopnas paboma No2

"UccnenoBaHue IBIEHUS
TETI000MeHa Mpu
CMEININBAHUH XOJOJIHON U
ropsiaeit Boanl"

12/12

Pewenue 3anau pacuer
KOJINYCCTBA TCIIJIIOTHI,
HE00X0AUMOTO ISt
HarpeBaHus Tella U
BBIICISIEMOTO UM IIPH
OXJIaKICHUU

13/13

HUnempyxkmaowe no Th.
Jlabopamopuas paboma Ne3
"OnpeneneHune yaeabHOM
TEIJIOEMKOCTH BenlecTna"

14/14

DHeprus TomMBa. Y IeiabHas
TEIUIOTA CrOpPaHus

15/15

YpaBHEHHE TEIIIOBOTO
6ananca. TerooOmeH u
TEIUIOBOE PAaBHOBECHE

16/16

KonTpoubsnas paGora Ne 1
o TeMaM «CrocoObl
U3MECHEHUS BHYTPEHHEN
3HEPTUH, €€ BUJIBDY;
«HarpeBanue u oxyaxxaeHue
tena, CropaHue TOIUIUBAY

17/17

[LinaBnenue u oTBEpIEBaHNE
KPUCTAJUTMYECKUX TeJl.
VYenpHas TemioTa
IJIaBJICHUS
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18/18

HUnempyxkmaowe no Th.
Jlabopamopnas paboma Ne4
"Onpenenenue yaeabHOU

TEIJIOTHI IUIaBJIEHU JIpaa"

19/19

[TapoobpazoBanue u
KoHeHcauus. Mcnapenue

20/20

Kunenune. Y nennHas Temiora
napooOpa3oBaHus U
KOHJICHCAIIH. 3aBHCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT
aTMoc(hepHOTro JaBICHHUS

21/21

Pemenue 3agau pacuer
KOJINYCCTBA TCILJIIOTHI,
HEOOXOIMMOTI0 IS
IJ1aBJICHUA TCJ1a, KUIICHUA U
BBIACISIEMOI'O UM HpI/I
KpUCTAJUTH3AINH,
KOHJICHCAIlH

22/22

BnaxnocTs Bo3ayxa.
HUnempyxkmaowe no Th.
Jlabopamopuas paboma Ne5
"Onpenenenne
OTHOCHUTEJIBHON BIIAXKHOCTH

BO3ayxa"

23/23

Pemenue 3aau Ha
OnpeeieHUE BIAKHOCTH
BO3/yXa

24124

[Tpuntuns! paboThI
TETUIOBBIX IBUTATEIICH.
[TapoBas TypOuHa. /[Burarens
BHYTPECHHETO CTOPAHHS

25/25

KIIJI remioBoro aBUraTens.
TennoBble ABUTATENH U
3al[UTa OKPYXKAIOIIEH Cpeabl

26/26

3aKOH COXpaHEHHS U
HpeBpallEHUs DHEPTUU B
TCIJIOBBIX IIpOoLeccax

27127

[ToaroroBka K KOHTPOJIBLHOM
pabore o Teme "TermmoBbie
sBieHus. M3MeHeHne
arperaTHbIX COCTOSHUI
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BerecTna"

28/28

KonTpouabsHnas pab6ora Ne 2
no teme " 3meHenue
arperaTHbIX COCTOSHUMI
BemecTna”

Pa3zgen 2. DiiekTpuyecKkue 1 MArHUTHBIE SIBJICHUS

(37 yacoB)

29/01

OnekTpusanud tein. /[Ba poaa
AJIEKTPUUCCKUX 3aPSI0B

1

30/02

Ypok-uccredosanue
«QneKTpu3anus Ten

WHIYKIUEN U IIpU
CONPUKOCHOBEHUM

31/03

B3anmopeiictBre 3apsyKeHHBIX
ten. 3akoH Kynona

32/04

DJIEKTPUYECKOE TOJIE.
Hanps>xeHHOCTB
AIIEKTPUYECKOTO IOJIA.
[IpuHnMn cynepno3uuuu
AIIEKTPUYECKUX MOJIEH

33/05

IToBTOPHBINM HHCTPYKTAXK I10
Tb. Hocurenu snekrpuyeckux
3aps0B. DJIeMEHTapHBIN
3apsia. CTpoeHue aTroma

34/06

[TpOBOAHUKY U ANIICKTPUKH.
3aKOH COXpaHEHMUsI
AIIEKTPUYECKOTO 3apsa

35/07

Penrenue 3ama4d Ha
MIPUMEHEHUE CBOMCTB
AIEKTPUUECKUX 3apSI0B

36/08

DJIEKTPUUYECKUHN TOK, YCIOBUSA
€ro CyIIeCTBOBAHHUS.
VIcTOYHUKH 3IEKTPUYECKOTO
TOKa

37/09

DJIEKTPUUYECKUI TOK B
MeTamiax. JlencTBus
AIEKTPUUYECKOTO TOKA

38/10

Ypok-uccredosanue
«/lericTBUE HIIEKTPUUECKOTO

I10JIs1 Ha IPOBOJHUKHU U
JUDJICKTPUKH>
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39/11

DNEKTPUYECKUN TOK B
KUAKOCTAX M razax

40/12

DJIeKTpUyecKas 1emnb U eé
COCTaBHBIE YaCTH

41/13

Cuna toka. Mucmpyxkmasic no
Th. JlabopamopHas paboma
Ne6 «COopka dIIeKTpUIECKOM

[CIMU U UBMCPCHUC CHUJIBI TOKA
Ha PAa3JIMYHbIX Yy4aCTKaX LICIIN»

0.5

42/14

DIIEKTPUUYECKOE HANIPSIKEHHE.
Bonbt™merp. HUucmpyxkmaoie no
Th. Jlabopamopnas paboma

Ne7 «M3mepeHne HanpsKeHUs
Ha pa3JIM4YHbIX y4acTKax
IIOCJIEI0BATEIbHON
ANEKTPUYECKOMN LTI

0.5

43/15

ConpoTuBieHe MPOBOJHUKA.
VY enpHO€E CONPOTUBIICHUE
BEILIECTBA

44/16

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHud. 3akodH OMa Juist
ydacTka 1enu

45/17

Hnempykmasic no Th.
Jlabopamopuas paboma No8
«3aBUCUMOCTD

OJICKTPHUYICCKOr' O
COIIPOTUBJICHU A ITPOBOAHUKA
OT €10 AJIHMHBI, IIJIOIaan
MOMNCPCYHOTO CCUCHUA U
MaTtcpuajia»

46/18

HUnempyxkmaowe no Th.
Jlabopamopnas paboma Ne9
«3MepeHne COnpOTUBIICHUS

IIPOBOAHMKA IPU TIOMOIIH
aMmIiepMeTpa 1 BOJIbTMETPa»

47/19

IlocnenoBaTennLHOE U
napajuieIbHOE COSTUHEHUS
[IPOBOXHUKOB

48/20

Hnempykmasie no Th.
Jlabopamopnas paboma Nel(

«IIpoBepka npaBuia cI0KEeHUA
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HaIPsHKEHUN IIPU
IIOCJIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB»

49/21

HUnempyxkmaowe no Th.
Jlabopamopnas paboma Nel 1

«[IpoBepka npaBuia st CUITBI
TOKa MpU NapauieIbHOM
COEIMHEHUU PE3UCTOPOBY

50/22

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma aJis
Ppa3IMYHOTO COCTUMHEHUS
MIPOBOJHUKOB

51/23

PaboTa 1 MOLTHOCTB
AIIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

52124

HUnempyxkmaowe no Th.
Jlabopamopnas paboma Nel2

«Omnpenenenue paboThI 1
MOITHOCTH 3JIEKTPHUYECKOTO
TOKa»

53/25

IToaroroBka Kk KOHTPOJIBHOMN
paboTte mo Teme
«INEeKTPUUECKUE 3apsJIbl.
3apspKEeHHbIE Tela U UX
B3auMoencTBU. I10CTOSIHHBIHN
AIEKTPUYECKHUI TOK”

54/26

DIIEKTPUYECKHE IIETH U
HOTPEOUTENH FITEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUeE

55/27

KonTpoasnas padora Ne 3
10 TeME «DIJIEKTPUUECKUE
3apsAbl. 3apsKEHHBIE Tella U
HUX B3aUMOJECUCTBHUA.
I1oCTOSTHHBIN 3JIEKTPUYECKUI

2

TOK

56/28

ITocTosTHHBIE MATHUTEI, UX
B3aUMOJICHCTBHE

57/29

Ypok-uccnedosanue
«M3yueHune noyie moCTOSTHHBIX
MarHuTOB»
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58/30

MaruutHoe nosie. Marautsoe
ojie 3eMIIU U €T0 3HaUECHUE
IUIS SKU3HU Ha 3eMiie

59/31

OmneiT OpcTena. MaruutHoe
10JI€ DJIEKTPUYECKOI0 TOKA
MarauTHO€E 1oJIe KaTyIIKH C
TOKOM. DJIEKTPOMArHUTHI U UX
IIPUMEHEHHE

60/32

JleicTBMEe MarHuTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM.
HUnempyxkmaowe no Th.
Jlabopamopnas paboma Ne 13

«3yuenune nencTBus
MarHMTHOTO MOJISA Ha
MIPOBOJTHUK C TOKOM»

0.5

61/33

DNEeKTPOABUTATEIb
IMOCTOSTHHOTO TOKA.
Hcnons3oBanne
3JIEKTPOJIBUTAaTENEH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopre. MHCcTpyKTa)
o Tb. Jlabopamopnas

paboma Neld
“KoHCcTpynpoBaHuE U

u3ydeHue padoThl
3JIEKTPOJIBUTATENS

0.5

62/34

Oneitel @apanes. 3akoH
AJIEKTPOMArHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

63/35

Onexrporerepatop. CriocoObt
MIOJIYYEHUS DIEKTPUIECKOU
SHEPruM. DJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrUu

64/36

IToaroroBka Kk KOHTPOJIBHOMN
pabote o Teme «MarHuTHbIE
SIBIICHUSD)

65/37

KonTpoasnas padora Ne 4
o treMe «MardauTHele
SIBJICHUS
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Pe3epBHoe Bpems (3 yaca)

Peseprubrit ypok. Pabora ¢

66/01 | Ttexcramu mo teme "TeroBbIe 1
siByIeHus "
Peseprubriit ypok. Pabora ¢

67/0p = TeKeTamu o vTeMe ) 1
"ITocTOAHHBIN IEKTPUUECKUI
TOK"
Peseprubriit ypok. Pabora ¢

68/02 | Tekcramu 1o Teme 1
"MaruuTHbI€ SIBICHUS"

OBULIEE KOJIMYECTBO YACOB 68 3 13/3

11O ITPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

9 KUIIACC

Tabauya 6.3

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

JdaTa nzydyeHus

Kontpo
Bcero JbHEIE

padoThI

Jlabopa
TOpPHbIE
padorbl/
YPOKHU-
HccJIe10B
aHue
(xoHdepe
HIIMS)

IJIaH

dakr

Paznen 1. Mexannueckue siiaenus (40 yacon)

01/01

Beoonuwiii, nepsuunwiii
uncmpyxkmadsic no Th.
MexaHnuecKkoe ABMKCHIE.
MarepuanbHas TOUKa.
Cucrema oTcuera.
OTHOCHUTENIBLHOCTD
MEXaHUYECKOT'O JBUKCHUS

02/02

Ilepememenue. IIyts.
Tpaekropus. PaBHOMepHOE
MIPSIMOJIMHENHOE IBUKCHUE

03/03

HepaBnomepHnoe
MPSIMOJIMHEITHOE ABM)KEHUE.
Cpenusis 1 MTHOBEHHas
CKOpPOCTh

04/04

[Ipsamonuneiinoe
PaBHOYCKOpEHHOE
JBH)KEHUE. Y CKOPEHHE.
CxopocTh IPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO
nsrokeHus. ['padpux
CKOpPOCTH

05/05

Hnempykmaosic no Th.
Jlabopamopnas paboma Nel

«OmnpeneneHue yCKOpEeHUs
TeJa IPU paBHOYCKOPEHHOM
JIBUKCHUU 110 HAKJIOHHOU
IIJIOCKOCTH

06/06

CB00OIHOE TTaICHUE TEIL.
OmnpiTel [Nanuies

88




07/07

PaBHOMEpHOE ABUKEHUE 110
oKkpy:xHOCTH. [Tepuon u
4acToTa OOpaIeHus.
Jluneitnas u yriosas
ckopocTtu. PaBHOMepHOE
JBUKEHHE 110 OKPY>KHOCTH.
[Tepuon n wacrora
oOparmenus. JInneitHas u
YIJI0Basi CKOPOCTH

08/08

Pemrenue 3agad mo reme
«MexaHudeckoe
NBIDKEHHUEY

09/09

IToaroroBka K KOHTPOJIBHOMI
pabote 1o Teme
«MexaHnueckoe
JBUYKEHUE)

10/10

KonTtpouabsnas pa6ora Ne 1
o TeMe «MexaHudecKkoe
JIBIOKEHUE)

11/11

IlepBbiit 3ak0H HproToHA.
Bexrop cuibl

12/12

Bropoii 3akon HerotoHna.
PaBHoelicTByIOIIAsA crita

13/13

Tperuit 3akoH HproToHa.
Cynepno3unus Cui

14/14

Pemenue 3aau Ha
MIPUMEHEHNE 3aKOHOB
HrroTtona

15/15

Cuna ynpyroctu. 3aKoH
['yka

16/16

Pemrenue 3agad mo reme
«Cuna ynpyroctu»

17/17

Hnempykmaosic no Th.
Jlabopamopnas paboma No2

«OrnpeneneHune )XeCcTKOCTH
MPYKUHBDY

18/18

Cuna tpenus. Buasl Tpenus

19/19

Pemrenue 3agad mo reme
«Cuia TpeHus»

20/20

HUncempyxkmaosic no Th.
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Jlabopamopnas paboma Ne3

«Omnpenenenue
kod(urmenTa TpeHus
CKOJIbKEHUS»

21/21

Pemtenue 3agad mo reMme
«3akonbl Herorona. Cuia
yrpyrocta. Cuiia TpeHUsD»

22/22

Cuta TSOKeCTH U 3aKOH
BCEMHUPHOTO TATOTEHUSI.
YckopeHue cBOOOTHOTO
nageHus. Bec Tena

23/23

Ypok-kongpepenyus
«/IBM>KEeHME TEI BOKPYT

IPaBUTAIMOHHOTO [[EHTPA
(Conmueunas cucrema).
IamakTukm

24124

Pemrenue 3agad mo reMme
«Cuia TSKECTH U 3aK0H
BCEMHUPHOTO TATOTEHUS»

25/25

[TepBast kocmuyeckas
ckopocTbk. HeBecoMocTh u
neperpy3ku

26/26

MowmeHnT cuibl. LlenTp
TSKECTH

27/27

PaBHOBeCcue MaTepuaibHON
TOYKH. AGCOIIOTHO TBEPOE
teiio. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKpEIIEHHON OChIO
BpallleHUs

28/28

Pewenue 3anad mo reme
«MomeHT cuibl. LlenTp
TKECTH

29/29

IToaroroBka K KOHTPOJIBHOMI
pabote mo Teme
«MexaHn4eCcKoe JBHKECHHUE.
BzaumopeiictBue Ten»

30/30

KonTpoabHnast padora Ne 2
o teme «B3aumoneiictBue
TEI»

31/31

Nmnynbce Tena. Ummnynse
CHUJIbI. 3aKOH COXPAHEHUS
UMIyJsbca. YIOpyroe u
HEYIPYroe B3auMOJECHCTBHE
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32/32

Pemenue 3agau no reme
«3aKOH COXpaHEHUsI
HMITYJIbCa»

33/33

Ypox-kongepenyus
«PeakTUBHOE NBUKEHUE B

IIPUPOJIE U TEXHUKE»

34/34

Mexanuueckasi pabora u
MOIITHOCTb

35/35

PaboTa cHIBI TSKECTH,
CHJIBI YIIPYTOCTH M CHJIBI
TPCHUS

36/36

Hnempyxkmaosic no Th.
Jlabopamopnas paboma Ne4
«OmnpeneneHue paboThI
CHWJIBI TPEHUS TPU
PaBHOMEPHOM JIBUYKEHUU

TeJa 110 TOPU3OHTAIBHOU
IIOBEPXHOCTU»

37137

CBs13b HEPTUU U paOOTHI.
[ToreHmmanpHas 3HEprust

38/38

Kunernueckas sueprusi.
Teopema 0 KMHETUYECKOM
SHEPTUU

39/39

3aKOH COXpaHEHMsI SHEPTUU
B MCXAaHHKC

40/40

Uncempyxkmaosic no Th.
Jlabopamopuas paboma Nes

«M3ydyenue 3akoHa
COXpaHEHUs SHEPTUN)

Pa3zgen 2. Mexannueckue

KoJie0aHusi M BOJIHBI (15 yacoB)

41/01

KonebarensHoe nBUXEHNAE
U €r0 XapaKTEPUCTHKH

1

42/02

3aTyxaromue KojaeOaHusl.
Brinyxnennsie koaeOaHusl.
Pe3onanc

43/03

MatemaTuyeckuii u
MPY>KUHHBIA MassTHUKA

44/04

Ypok-uccnedosanue
«3aBHCUMOCTb EpUoOa

KOJIEOaHUI OT KECTKOCTH
MIPYXKUHBI U MacChl Tpy3a
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45/05

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

46/06

Hnempyxkmaosic no Th.
Jlabopamopnas paboma Ne6

«IIpoBepka HE3aBUCUMOCTH
nepuoja Koiebanuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
aMILTUTY/IBI KOJIeOaHM,
MaccChl Ipy3a, JUTHHBI HUTH

47/07

Hnempyxkmaosic no Th.
Jlabopamopnas paboma Ne7

«OmnpeneneHne yCKOpEHUs
CBOOOTHOTO TIAZICHUS TIPH
MTOMOIIY MaTeMaTHYECKOTO
MasiTHUKa»

48/08

MexanndecKre BOJIHEI.
XapaKTEepUCTUKHU
MeXaHHYECKUX BOJIH.
[TpononpHBIC U TOTIEPEYHBIC
BOJIHEI

49/09

Tlosmopnuiti uncmpyxmasic
no Th.

Ypok-xougepenyus
"MexaHn4YeCKHUEe BOJIHBI B

TBEPJIOM TeEIIE.
CeiicMuueckue BOJIHBI"

50/10

3Byk. PactipocTpanenue u
OTpakeHHE 3BYKa
I'poMKoOCTB 3ByKa 1 BbICOTa
TOHA. AKYCTHYECKHI
pe30HaHC

51/11

YpOK-ucaze()oeaHue

"HabaroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52/12

Pemenue 3agay mo Teme
«MexaHnueckue KojieOaHus
U BOJIHBD»

53/13

Ypok-kongepenyus
"VIbTpa3ByK U HHPPaA3BYK

B IIPUPOJIE U TEXHUKE"

54/14

[ToaroToBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHbI
COXpaHEHHUS.
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MexaHuueckue KoJieoanus
Y BOJIHBI"

55/15

KonTtpouabsnas pa6ora Ne 3
1o TeMe "3aKOHBI
COXPAHEHUS. 1
MexaHnndeckue KoaeOaHus
¥ BOJIHEI"

Pa3nen 3. DjeKTpoMarHuTHOE 1oJie M 3J1eKTPOMATHUTHBIE BOJIHBI (6 yaco

B)

56/01

DJIEKTPOMAarHuTHOE MOJIE.

1
SHGKTPOMaFHI/ITHBIe BOJIHBI

57/02

CaoiicTBa
ANEKTPOMATrHUTHBIX BOJIH

58/03

Ypok-kongepenyus "llkana

AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue 1
3JEKTPOMArHUTHBIX BOJIH
JUUISI COTOBOM CBSI3U"

59/04

VpOK-ucaze()oeaHue

"N3y4yeHue cBONCTB
ANEKTPOMATrHUTHBIX BOJIH C 1
IMOMOIIBI0 MOOUIBLHOIO
tenedona”

60/05

Pemenue 3amay Ha
ONPEACIICHUE YaCTOThI U
JJIMHBI BHGKTpOMaFHHTHOﬁ
BOJIHBI

61/06

DJIeKTpOMarHuTHas
npupoja ceera. CKopocTh
cBera. BonHOBBIE CBOWCTBA

CBCTa

Pa3nen 4. CBeToB

bi¢ ABJICHUSA

(15 yacoB)

62/01

WcTouyHuKH CcBeETA.
[IpssMonuHeHOE
pacrnpoCcTpaHEeHHUE CBETA.
3atmenust CosHia v JIyHbl

63/02

3aKOH OTpa)KEHUS CBETA.
3epkana. Pemenue 3a1au Ha
MPUMEHEHHE 3aKOHA
OTPaKCHHS CBETA

64/03

IIpenomiienue cBeta. 3aKOH
IIPEJIOMIICHUS CBETA 1
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65/04

ITonHoe BHyTpeHHEE
OTpaKEHUE CBETA.
Hcmonns30BaHue MOJTHOTO
BHYTPEHHETO OTPAXKEHHUS B
OINITHYECKUX CBETOBOJIAX

66/05

Ypox-kongepenyus
«Hcmonp30BaHue NOJIHOTO

BHYTPEHHEI0 OTPaKEHHUS:
CBETOBO/IbI,
ONITUKOBOJIOKOHHAS CBSI3b)

67/06

Hnempyxkmaosic no Th.
Jlabopamopuas paboma Ne8
«M3mepeHune nokazaresns
MIPEIOMIICHUS CTEKIIa»

68/07

JIuuser. OnTuyeckas cuia
JIMH3BI

69/08

[TocTpoenne nzodpaskeHuit B
JIMH3aX

70/09

Uncempyxkmaosic no Th.
Jlabopamopuas paboma Ne9
«Omnpenenenue HOKyCHOTO

pacCTOAHUS U ONITUYECKON
CHWJIBI COOMPATOIIEH JTMH3BI

71/10

YDOK-KOHd)epeHuMﬂ
«OnTHyecKkne TUH30BEBIC

IPUOOPHI»

72/11

I'na3 kak onruueckas
cucrema. 3peHue

73/12

Ypok-kongpepenyus
«edexTs! 3penus. Kax

COXPAHUTH 3PCHUCH

74/13

Paznoxenue 6enoro ceera B
cnektp. Onbitel HproToHA.
CrnosxeHue CeKTpaabHbIX
uBeToB. Jlucrnepcus ceera

75/14

Uncempyxkmaosic no Th.
Jlabopamopuas paboma Nel(

«OnBITHI IO PA3JI0KEHUIO
0eJI0ro CBeTa B CIIEKTP»

76/15

Ypox-npaxmuxym
«BoHOBEIE CBOIiCTBA CBeTA:

nucrnepcusi, tHTepQepeHIus
U AU PaKIHs
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77/01

OmnbiThl Pesepdopna u
IUIaHeTapHask MOJIENTb aTOMa

78/02

[Toctynatel bopa. Monens
aroma bopa

79/03

Hcnyckanne u morionieHue
cBeta atoMoM. KBaHTEI.
JIuneityaTeie CIEKTPbI

80/04

Ypox-npaxmuxym
"HabmtoieHne CieKTpoB

ucnyckanus"

81/05

CtpoeHue aTOMHOTO sizipa.
Hyxnonnas monens

82/06

PannoakTHBHOCTD U €€ BUIbI

83/07

PannoaktuBHbIE
npespateHus. 130Tomnst

84/08

Pemrenue 3agad mo reme:
"PagroaKkTUBHLBIE
npeBpatieHus"

85/09

[Tepuon monypacmnana

86/10

Ypor-xongepenyus
"PannoakTuBHBIE U3TyYEHUS

B MIPUPOJIC, MEAUITUHE,
TeXHuKe"

87/11

Snepubie peaknu. 3aKOHbI
COXpaHEHUs 3apsiI0BOTO U
MaccOBOI'0 YHCET

88/12

DHeprusi CBSA3U aTOMHBIX
siep. CBsi3b Macchl U
SHEPTUU

89/13

Pemrenue 3agad mo reme
"SAnepHble peakiu. DHEPrUst
CBsA3M siapa"

90/14

Peakuuu cunTe3a u neneHus
saep. UcTouHnku 3Heprun
CouHIia u 3831

91/15

Ypok-kongpepenyus
"SI nepHast SHEpreTukKa.

JlelicTBus paguoOaKTUBHBIX
W3JIy4YECHHUI Ha KUBbBIC
OpraHu3Mbl"
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92/16

IToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme
"DJIEKTPOMarHuTHOE TIOJIE. 1
DIEeKTPOMarHUTHHIE BOJHBI.
KBanToBbI€ siBEHUS"

93/17

KonTtpoabsnas padora Ne 4
1o TeMe "DIIEeKTPOMarHuTHOE
noJie. DIeKTPOMarHuTHbIE
BOJIHBI. KBaHTOBBIE sIBJIEHUS"

Pa3nen 6. [loBTopuTe1bHO-00001aK01IIUIT MOAYJIb (9 YacoB)

94/01

[ToBTOpenue, 0600IIEHNEe
o TeMe "B3anMoaencTBue 1

TCJI

95/02

[ToBTOpEeHME, 000OIICHNE.
Pemenue pacueTHbIx U
Ka4eCTBEHHBIX 3a7a4 110 1
teMe "TemnoBble
npoiecch”

96/03

[ToBTOpEeHmE, 0000IICHHE.
Pemenue pacueTHbIX U
Ka4eCTBEHHBIX 3a7a4 110 1
teme "KIIJ] TenmoBbix
nBurareiei”

97/04

[ToBTOpEeHME, 000OIICHHE.
Pemenue pacueTHbIx U
Ka4eCTBEHHBIX 3a7a4 110 1
teme "KIIJ]
3JIEKTPOYCTaHOBOK"

98/05

[ToBTOpEeHmE, 0000IICHNE.
PaboTta ¢ TecTamu 1o TemMe
«MexaHndeckoe
IBIDKEHHUE)

99/06

[ToBTOpEeHME, 000OIICHHE.
PaboTta ¢ TecTamu 1o TemMe
"3aKOHBI COXpaHEHHUS B
MexaHuke"

100/07

[ToBTOpEeHmE, 0000IICHNE.
Pabora ¢ Tecramu o Teme 1
"Konebauus v BOJIHEL"

101/08

[ToBTOpenue, oboduIeHNKE.
Pabora ¢ Tecramu 1o teme
"CBeTtoBEbI€e aBiIeHU"
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[ToBTOpenue, oboOIeHNE.
Pabora ¢ Tecramu o Teme

102/09 1
KBanTtoBas u sanepHas
¢dusnka"
OBIEE KOJIMYECTBO
YACOB IO TPOTPAMME 102 10/14
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