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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTAaBlIiEHA Ha OCHOBE
TOJIOKEHUH W TpeOOBaHUU K pe3yibTaTaM OCBOCHMS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHOU
nporpammsbl, npeacrasieHHbix B PI'OC 000, a takxke ¢ yuérom (QenepanbHOil paboueil mporpammbl
BocnuTanus U Konuenmuu npenogaBanust yueoHoro npeamera « Ouznkay.

Conepxanue mporpamMmbl 1O (U3MKE HAmpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOM
IrPaMOTHOCTH OOYy4YaloIIUXCsl M OpraHu3alMi0 H3ydeHus (U3MKKM Ha JesSTeNIbHOCTHOM oOcHOBe. B
nporpaMMme 1o (pu3MKe YYUTHIBAIOTCS BO3MOXXHOCTH Y4YeOHOro MpeaMeTa B peain3alud TpeOOoBaHU
OI'OC OO0 K MmIaHUPYEMBIM JUYHOCTHBIM M METallpeAMETHBIM pPe3yJIibTaTaM OOYYEHHs, a TakKKe
MEXIIPEIMETHBIE CBS3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX INPEJIMETOB Ha YpOBHE OCHOBHOI'O OOIIEro
oOpazoBaHusl.

[IporpamMma no (hu3vKe yCTaHABIMBACT paclpeiesieHue ydeOHOTro MarepHualia Mo TofgaM OO0ydeHHS
(mo xyaccam), mpejuiaraeT MPUMEPHYIO MOCIEAOBATEIbLHOCTh U3YUYEHHS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPIKAHMS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaroXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKON MOMOIIM YYHUTEIIO B
co3aHuu paboueil mporpaMmbl 10 y4eOHOMY MpeIMETY.

Ouzuka SBISETCA CHCTEMOOOPA3YyIOIMM JUIsl E€CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MMOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUMN, N3y9aeMbIX XUMHEH, OMOJIOTHEH,
acTpoHOMUeH U Qu3uueckol reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MUDA,
MpeJoCTaBiIsAeT Haubosee sCHbIe 00pa3lbl MPUMEHEHUsI HayYHOTO METOJa MO3HAHMA, TO €CTh CIocoda
MOJIy4€HHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TTIaBHBIX 331324 GU3NIECKOro oOpa3oBaHUs B CTPYKType 00I1Iero oopa3oBaHusl COCTOUT B
(hopMUPOBaHUU €CTECTBEHHOHAYUYHOM IrPaMOTHOCTH U UHTEpECa K HayKe y 00y4arouxcsl.

Wzyuenne ¢usukn Ha  0a30BOM  YpPOBHE  MpEANOJaracT  OBJAJCHHE  CIECIYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

HAy4YHO OOBSICHSTDH SBIICHUS;
OIIEHHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEJIOBAHMUS;
HMHTEPIPETUPOBATH JIaHHBIE U UCTIOJIH30BaTh HAYYHBIE JOKA3aTEeNbCTBA ISl IOTyUEHUS BBHIBOJIOB.

enu n3yuenus uU3NKKA HA YPOBHE OCHOBHOTO 0OIIero oopasoBaHus omnpezaesieHsl B Konnenuu
npernojiaBanus yuyebHoro mnpeamera «®Pusuka» B 00pazoBaTeNbHBIX OpraHuzanusax Poccuiickoit
@denepallny, peayn3yolMX OCHOBHbBIE 00I€00pa3oBaTelbHbIE MPOTPaMMBbl, YTBEPKAEHHON pelIeHHeM
Komnernn MunucrepctBa mpocsemieHus: Poccuiickoit @enepamuu (mpotokon ot 3 aexadps 2019 r. Ne
[1K4BH).

Hean uzyvyenus pu3nKu:
npuoOpeTeHne MHTepeca U CTPEMIICHUsT 00yUaloMIMXCsl K HAYyYHOMY M3YYEHHIO MPHUPOJIbI, Pa3BUTHE HUX
MHTEJJIEKTyalIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUNH O HAy4HOM METOAE NO3HaHUs U (OPMUPOBAHUE MCCIIEA0BATEIHCKOTO
OTHOIICHUS K OKPYIKAIOLIUM SIBIICHUSIM;

(dbopMHUpOBaHHE HAYYHOTO MHMPOBO33pEHHsI KaK pe3ysibTaTa M3Y4YEHHsS OCHOB CTPOEHHS MaTepuu M
(yHIaMeHTaIbHBIX 3aKOHOB (DH3HKHU;

(dbopMHUpOBaHKE TIPEJCTABICHUNA O POJU (U3UKHU JJIST PA3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

pa3BUTHE TMPEJACTABICHHA O BO3MOXHBIX cdepax Oyaymel mnpodeccHoHaNbHON IeSITETBHOCTH,
CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K JajbHeHIIeMy 00y4YeHHIO B 3TOM HANpPaBICHHUH.

JloCTIKeHHE 3TUX IeJel MporpaMMbl M0 (U3MKE HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
o0ecrneynBaeTcs PelIeHuEM CIEeIYIOINX 3a4aY:

MpHOOpeTeHne 3HaHUN O TUCKPETHOM CTPOCHUH BEUIECTBA, O MEXaHUUYECKUX, TETIJIOBBIX, SJIEKTPUUECKUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

npuoOpeTeHNne YMEHHI ONMCHIBATh M OOBSICHATH (PU3NYECKHE SBJICHUS C MCIOIB30BAHUEM IOTYYEHHBIX
3HAHUI;

OCBOCHHME METOJIOB PELICHHS MPOCTEHIINX PacYETHBIX 3ajjau ¢ UCIOJIb30BaHUEM (PU3MUECKUX MOJIENIEH,
TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;



pa3BUTHE yMEHHH HaOJIOAaTh MPUPOJAHBIC SBICHUS W BBINOJIHATH OIBITHI, Ja0OpPAaTOpPHBIE PabOTHI U
HKCIEPUMEHTAIbHbIE UCCIICIOBAHUS C UCTIONIb30BAaHUEM U3MEPUTENBHBIX TPHOOPOB;
OCBOeHHME TNPHUEMOB paboThl ¢ WHpopManuen (GU3MUECKOro coaepikaHus, BKIOYas HH(OpMAIHIO O
COBPEMEHHBIX JOCTIKCHUSIX (DU3UKH, aHAIHU3 U KPUTHIECKOE OLICHUBAaHNE HH(OpMAIINY;
3HAKOMCTBO €O chepaMu podecCHOHATBHON IESATETBHOCTH, CBI3aHHBIMH C (DM3UKOM, 1 COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha TOCTH)KEHUSX (PU3NIECKON HAYKH.

Ha uzyuenue ¢usuku (0a30Bblif ypOBEHb) Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHUsI OTBOAUTCS
238 yacoB: B 7 kinacce — 68 yacoB (2 daca B Hezenm0), B 8§ kiacce — 68 dacoB (2 yaca B Henen), B 9
KJ1acce — 102 yaca (3 yaca B HEIeII0).

[Ipennaraemelii B mporpamme Mo (U3MKe MEepedeHb J1a0opaTOpHBIX pabOT M OMBITOB HOCUT
pEKOMEHIaTeNbHBI XapaKTep, YYUTENb JeaeT BbIOOP MpOBEAEHUs J1a00paTOPHBIX padOT U OMBITOB C
yu4€TOM MHIMBHUIYaJbHBIX OCOOEHHOCTEH OOy4aromuXxcs, CIHUCKAa S3KCIEPUMEHTAIBHBIX 3aJaHUH,
IpejaraéMbiX B paMKax OCHOBHOT'O TOCYJIJapCTBEHHOT'O 3K3aMeHa 0 (hU3HKeE.
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Pa3znen 1. ®usuka u eé poJib B IO3HAHMHU OKPY:KAIOLIEro MUPa.

®uznka — Hayka o npupoje. ABnenus npupoapl. Guznyeckue sIBICHUSA: MEXaHUYECKHUE, TETUIOBHIE,
INEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue pusnueckux BennynH. Ousndeckue npubdopsl. [lorpemnocts
n3MepeHuil. MexxayHapoaHas CucTeMa euHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH HM3ydaloT MpHUpoAy. EcTecTBEHHOHAay4HBIH METOJ
[IO3HAHUS: HAOJNIO/IEHNE, ITOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KEHHWE THUIIOTE3, 3KCIEPUMEHT IIO
MIPOBEpKE T'MIIOTE3, 00BsICHEHHE Ha0moaaeMoro sijaeHus. Onucanue GU3NYECKUX SBICHUN C MOMOILBIO
MOJIEJIEH.

Jemoncmpayuu.

MexaHuueckue, TeII0BbIe, 3JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue NpudOPsI U MPOoIeIypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IU(POBBIM IPUOOPOM.
Jlabopamopuvie pabomot u onvimel.

Onpenenenne UeHbI JeJIeHUs MIKAIbl K3MEPUTEIHLHOTO MpHoopa.

N3mepenue paccTosHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEa.

Omnpenenenue pa3sMepoOB MabIX TEN.

N3mepenune temneparypsl py NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATYPBHI.

[IpoBenenue wuccieqoBaHMsT 10 NPOBEPKE TMIOTE3bl: JANBHOCTb IMOJIETA MIApUKA, IYIIEHHOTO

TOPU30HTANILHO, TEM O0JIbIlIe, YeM OO0JIbIle BHICOTA ITYyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeJeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BewIecTBa: aTOMbl U MOJEKYJbl, UX pa3Mmepbl. ONbITHI, JOKAa3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEILECTBA.

JIBrxeHne yactul BemecTBa. CBA3b CKOPOCTH JIBHXKEHMS YAacTHI[ C Temneparypoil. bpoyHoBckoe
nBkenue, nuddysus. BzaumoaeiicTBrue yacTHIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBaHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH W TBEPHABIX (KPUCTAITMUECKUX)
Ten. B3auMocBS3p MeXIy CBOICTBAaMHM BELIECTB B pa3HbIX AarperarHbIX COCTOSHUSIX U HX
ATOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI.

emoncmpayuu.

Habmonenne 6poyHOBCKOTO IBHXKEHUSI.
Habmonenue nuddyszun.
Habmonenue siBiaeHuit, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTAJIKUBAHUEM YacTHIl BELIECTBA.

Jlabopamopmuwvie pabomot u onvimol.

OreHka TMaMeTpa aToMa METOJIOM PsIIOB (C UCTONIb30BaHueM (hoTorpadmii).
OmnbITH O HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHHS Fa30B.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUSL.

Paznea 3. /IBukeHue U B3aUMOAeHCTBHE TeJl.

Mexannueckoe aBuxeHue. PaBHOMepHoe M HepaBHOMepHoe ABmkeHue. CkopocTb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTH U BpeMEeHU JABUKEHUSI.

SBnenne wHepuuu. 3aKOH HMHEpUUHU. B3auMojelcTBHE TEn KaK NPUYMHA U3MEHEHHS CKOPOCTH
JIBIKEHUA Ten. Macca kak Mepa uHepTHocTH Tena. llnmoTtHocTs BemiecTBa. CBsi3b IJIOTHOCTU €
KOJIMUYECTBOM MOJIEKYJI B eiMHUIIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumozeiicTsus tena. Cuna ynpyroctu u 3akoH ['yka. i3Mepenue cuiibl
C MOMOIIBI TUHAMOMETpa. SIBJIeHHE TATOTEHHs M cuia TskecTu. Cuila TSHKECTH Ha JPYTUX IUIAHETax.
Bec Ttena. HeBecomocts. CriokeHHME CHII, HallpaBJIEHHBIX MO OJHOW NpsiMOil. PaBHoxelcTByIomas Cuil.
Cuna tpenusi. TpeHue CKOJIbXEHUS U TPEHUE TTOKOA. TpeHue B IPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

Habmonenne MexaHW4ecKoro IBUKEHUS Tena.
N3mepenue ckopocTy MPSIMOIMHENHOTO ABM)KEHHUS.
Habmonenue siBjaeHUsI UHEPIIUH.
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HabmioneHne u3MeHeHus! CKOPOCTH MPH B3aUMOJICHCTBHUH Tell.
CpaBHeHME Mace MO B3aUMOJICUCTBUIO TE.
CrnosxeHue cuil, HapaBJIEHHBIX 110 OJHOW MPSIMOH.

Jlabopamopuwvie pabomot u onvimel.

OrnpezenieHne CKOPOCTH PAaBHOMEPHOIO ABMXKEHHUs (IIapuKa B KHAKOCTH, MOJIEIH 3JIEKTPUYECKOIO
aBTOMOOWJISA U TaK Jajee).

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHHSI OpycKa WM HIapUKa 110 HAKIIOHHOM IIIOCKOCTH.
OrnpezerieHne MmI0THOCTH TBEPAOTO TeENa.

OnbITHI, JEMOHCTPUPYIONIME 3aBUCUMOCTh pPACTKEHUS (IedopManuu) NpPYKUHBI OT MPUIOKEHHOU
CHUJIBL.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI TPEHMSI CKOJIBXKEHHMS OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBienue TBEPAbBIX TeJ, :KUAKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHbBIIEHUS M YyBeIMYeHUs nAaBieHus. JlaBneHuwe raza. 3aBUCHMOCTD
JaBleHUsl Tra3a oT o0b&ma, Temmepatypsl. Ilepemaua naBneHust TBEPABIMH TellaMH, >KUIKOCTIMH M
razamu. 3akoH [lackans. [lneBMaTnueckue MamMHbBIL. 3aBUCUMOCTH JIaBJICHUS >KUIKOCTH OT TJTyOWHBI.
I'mapocraruueckuit mapanokc. Coolmmaromecs cocyabl. [ napaBinuecKue MEXaHU3MBbI.

Atmocdepa 3emin u armocdepHoe naBiaeHue. [IpuyuHbl CyliecTBOBaHHUS BO3IYIIHOW OO0OIIOUKH
3emun. Ombir  Toppuuerumn. W3mepenue atmocdepHOro maBieHus. 3aBHCHMOCTh aTMochepHOro
JTaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 u3mMepeHus: atMochepHoro AaBJICHUS.

JleficTBHE XKUJIKOCTU M Ta3a Ha MOTpYKEHHOE B HUX Teso. BeiTamkuparomas (apXxumeaoBa) cuia.
3akon Apxumena. [InaBanue Ten.BoznyxomnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

Ilepenaya naBaeHUs )KUIKOCTHIO U Fa30M.

CooOmiaromuecs CoCy/Ibl.

I'mppasinueckuii npecc.

[IposBnenue nelicTBrs aTMOC(EpHOTO TaBICHHUS.

3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOrPy>KEHHOM YaCTH TeJa U MJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUITBI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue niuaBaHUs TeIN: IUIAaBaHUE WM MOTPYKEHHE T€J B 3aBUCHUMOCTH OT COOTHOIIEHHUS INIOTHOCTEH
TeJa v )KUJIKOCTH.

Jlabopamopmuwie pabomost u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHON B )KUJIKOCTh YaCTH Tela.
OrnpeneneHne BbITAIKUBAIOLIEH CUIIB, ACHCTBYIONIEH Ha TEJO, MOTPYKEHHOE B )KUAKOCTD.

[IpoBepka HE3aBUCHMOCTH BBITAIKUBAOIIEH CHIIbI, IEHCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT MACCHI TEJNA.
OnbITHL, AEMOHCTPUPYIOUIUE 3aBUCUMOCTh BBITAJKUBAIOLIEH CUIIbI, AEMCTBYIOIIEH HAa TENO B JKUJKOCTH,
0T 00bEMa NOrpyKEHHOM B )KUJIKOCTh YaCTH TeJla ¥ OT MIIOTHOCTH JKUKOCTH.

Konctpyunpoanue apeomeTpa Wik KOHCTPYHUPOBAHUE JIOJKHU U ONPEAeIIeHHE €€ IPy30M0AbEMHOCTH.

Paszpnen 5. PaGoTra u MOIIHOCTB. JHEpPrusi.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecus pblyara.
[IpumeHeHne mpaBuia paBHOBeCcHs pblyara K OJoky. «3osoToe mpaBuiio» MexaHuwku. KIIJ[ mpoctbix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunetnueckass 1 noreHuuanbHas 3Heprus. lIpeBpaiienue ogHOro BUIA
MEXaHUYECKOW SHEPTUHU B APYroil. 3aKOH COXpaHEHUSI SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimol.

Omnpenenenne pabOThl CHJIBI TPEHHS MpPH PABHOMEPHOM JBIKEHHUU Tela IO TOPHU30HTaJIbHOU
MIOBEPXHOCTH.

HccnenoBanue yciaoBUid paBHOBECHS pblyara.

N3mepenue KII/I HakJIOHHON TJIOCKOCTH.

N3ydeHune 3ak0Ha COXpaHEHHUS] MEXaHUYECKON YHEPIHUH.
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Pa3nen 6. TenyioBble siBJICHUS.

OCHOBHBIE TOJOXEHUS MOJICKYJISIPHO-KMHETHYECKOM TEOpPUM CTPOEHUs BellecTBa. Macca u
pasmepbl aTOMOB u MOJIEKYJI. OnbITHI, MOATBEPKIAIOIINE OCHOBHEIC IIOJIOKCHUS
MOJICKYJISIPHOKHHETHIECKON TEOPHH.

Mopnenn TBEPIOTO, JKHUIKOTO W Ta3000pa3HOr0 COCTOSIHMN BellecTBa. Kpucrtainnmdeckue W
amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, >KHAKOCTEH M TBEPABIX TEJI HAa OCHOBE ITOJIOKEHUH
MOJIEKYJISIPHO-KMHETHUECKOW Teopuu. CMaurMBaHue U KanWUISIpHbIC sBJICHUS. TemioBoe paciiupeHue u
c)KaTHe.

Temnepatypa. CBsi3b TeMIeparypbl CO CKOPOCThIO TEIUIOBOTO ABMKEHHUS YacTUIl. BHyTpeHHss
sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEPTHH: TEIUIoNepenada W COBEpIICHHE padoThl. Buis
TEIJIONepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUCHHE.

KonnyecTBo TemioTel. Y aelnbHas TEIIOEMKOCTh BellecTBa. TemIo0OMEeH U TEIIOBOE PaBHOBECHE.
VYpaBHenune TeruioBoro Oananca. IlmaBneHue w OTBEpIeBaHUE KPHUCTAUIMYECKUX BEIIECTB. Y ICITbHAS
Teryiora 1iaBieHus. IlapooOpasoBanue u konaeHcarus. Mcnapenwe. Kunenuwe. YnenbHas Teriora
napoodpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUSI OT aTMOC(EpPHOTO TaBICHHSI.

BiaxxHocTh BO3myXa.

DHeprus TOIMBa. Y IeJdbHas TEIJI0Ta CrOPAHUS.

[Ipunnumner padoTel TermnoBbix apurarenei KIIJ[ termmoBoro murarens. TermnoBble ABUTATENH U
3allUTa OKPY>KAKOIIEH Cpeibl.

3aK0H COXpaHEHUS U IIPEBPAILICHHS SHEPTHUHU B TEIUIOBBIX MPOIECCaXx.

emoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO TBHIKCHHUS.

Ha6monenue nuddysum.

HabGmronenue siBeHni cCMauyMBaHUs M KalTWJUSIPHBIX SIBJICHUH.

HabGmronenue TenioBoro pacumpeHust Te.

N3menenne naBieHus ra3a Mpu U3MEHEHHH 00bEMa U HarpEBaHUH WIIA OXJIAXKICHUH.
[IpaBuna uzmMepeHus TeMnepaTypshl.

Buapl Terionepenaym.

Oxutaxk/ieHre Mpu COBEPILIEHUH PaOOTHI.

HarpeBanue mpu coBepiiieHuH padOThI BHEITHUMH CHUJIAMHU.

. CpaBHeHuE TEMIIOEMKOCTEN PA3INYHBIX BEIIECTB.

. HaGnronenue kunenus.

. HabGnroienue nmoctosHCTBA TeMIepaTypsbl pH TUIaBJICHUH.
. Monenu TeIioBEIX ABUTATENIEH.

Jlabopamopmuwvie pabomot u onvimol.
OMNBITHI 110 OOHAPYKEHHUIO ACHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKECHHSL.
OMBITHI 110 BBIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WM caxapa.
OMBITH 110 HAOJIIOICHHUIO TETUIOBOTO PACIITUPEHMSI Ta30B, KUJIKOCTEH U TBEPABIX TEll.
Omnpenenenue JaBieHUs BO3ayXa B OAJUIOHE IIIIPHIIA.
OMNBITEL, JIEMOHCTPUPYIOIINE 3aBHCHUMOCTH JAaBJICHHUS BO3AyXa OT €ro oO0béMa W HarpeBaHUs WA
OXJIAXKICHHUSI.
[IpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JUITMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUUIECKON TpyOKe
OT TEMIIePaTypBhl.
Habmonenne n3MeHeHus BHYTPEHHEW SHEPruu Tejla B pe3yJibTaTe Terionepeaadynd U paboThl BHEIIHUX
CHIL.
HccnenoBanue siBeHUs TEIJI000MEHA MTPU CMENIMBAHUN XOJIOHON U TOPSYEH BOJIBI.
Omnpenenenne KOMMYECTBA TEIUIOTHI, MOTYYSHHOTO BOJOH MPU TEIUIOOOMEHE C HArPEThIM METAJUTMYECKUM
LUAJTUHIPOM.
Ornpenenenne yaenbHOU TEMJI0OEMKOCTH BEIIECTBA.
HccnenoBanue nporecca UCIIapeHus.
OrnpezenieHre OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.
OrnpeneneHne yAenbHON TEIIOTHI TUIABJICHMS JIb/IA.
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Pa3nes 7. DiekTpu4ecKue H MArHUTHBIE SIBJICHHS.

DnekTpuzanus Tea. J[Ba poja aneKTpuyYecKux 3apsaaoB. BzanmonencTBrue 3apsiKE€HHbBIX Tell. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJACHCTBUS 3apsDKEHHBIX TEI OT BEJIMYMHBI 3aps/IOB U PACCTOSHUSA
MEXIy TEeJIaMH).

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. llpuHnun cynepno3unuu
AJIEKTPUICCKUX T0JIeH (Ha KaYeCTBEHHOM yPOBHE).

Hocurtenn snexktpuyeckux 3apsaoB. DJIEMEHTApHBIA 3ieKTpuueckuid 3apsan. CTtpoeHue aroma.
[IpoBOIHMKYN U ANBIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. VICTOYHUKM MOCTOSTHHOTO
ToKa. JIeHCTBUS 3JIeKTpUYECKOro TOKa (TEIIOBOe, XMMHYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
KUJKOCTSX U razax.

Onekrtpruueckas nenb. Cuna Toka. DleKTpuueckoe HarpsbkeHrne. CONpOTHUBIICHHE MPOBOJAHMKA.
VnenbHoe comnpoTuBieHue BemecTBa. 3akoH Owma ana  ywactka uenu. [lociemoBarenbHoe u
rapajieJIbHOE COCIMHEHNUE TPOBOIHUKOB.

Pabota W MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jxoyns—JIeHma. DnekTpuueckue Lenu U
MOTPEOUTENH IIEKTPUUECKON 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctossHHbIE MarHuThl. B3auMoAeNHCTBUE MOCTOSIHHBIX MarHUTOB. MarnutHoe nosie. MarautHoe
noje 3eMJIM U €ro 3HauyeHue Jyis ku3Hu Ha 3emiie. OnbIT Opctena. MarHUTHOE TOJIE JIEKTPUUYECKOTrO
Toka. [I[puMeHeHne >eKTpOMarHuToOB B TeXHUKE. JlelicTBHE MarHUTHOTO TOJIsi Ha MPOBOAHUK C TOKOM.
DIEeKTpOABUTATEIb IOCTOSIHHOTO TOKA. Vcronb30BaHUE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMUCTBAX
Y Ha TPAHCHIOpPTE.

OnbiTel Dapanes. SBneHue daeKTpoMarHuTHON uHAYKUMU. [IpaBwiio Jlenna. DnekTporeneparop.
CnocoObl TMONMy4YeHUsl BJICKTPUUYECKON IHEPruu. DIEKTPOCTAHIMU Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPTUH.

Jemoncmpayuu.

DnekTpu3anus Tenl.

JIBa pojia SIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpolCTBO U IEMCTBUE SIIEKTPOCKOTIA.

DNeKTpOoCTaTUUYECKask MHIYKIIUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsi/IOB.

[IpoBOAHUKY U AUDIIEKTPUKH.

MopenupoBaHre CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO MO,

HcTOuHMKH MOCTOSHHOTO TOKA.

JlelicTBUSA SIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHUI TOK B )KHIKOCTH.

. I"'a30BBbIi1 pa3ps.

. U3mepenue cuiibl Toka aMIepMeTpOM.

. I3mepenue 35eKTpuiecKoro HanpsHKEHUS BOTBTMETPOM.

. PeoctaTt u Mara3us cCOnpoTUBIEHUN.

. BzanmoelicTBre NOCTOSHHBIX MATHUTOB.

. MozaenupoBaHre HEBO3MOKHOCTH Pa3AEJICHHS MOJOCOB MarHUTA.
. MoaenupoBaHrue MarHUTHBIX TTOJIEH MMOCTOSTHHBIX MarHUTOB.

. OneIT Opcrena.

. MarauTHO€ noje Toka. JIEKTPOMarHmr.

. JleficTBHE€ MarHUTHOTO TOJI HAa IPOBOJIHUK C TOKOM.

. DNEKTPOABUTATEIb MOCTOSHHOTO TOKA.

. UccnenoBanue siBIEHUs 371€KTPOMarHUTHOM MHIYKIUH.

. OnbiTl Dapajes.

. 3aBUCUMOCTb HaIPaBJIEHUS UHIYKIHOHHOTO TOKA OT YCJIOBHI €r0 BOZHUKHOBEHHUSI.
. DIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomot u onvimol.
OnbITH IO HAOTFOICHUIO STICKTPU3AIIUH TE MHAYKIUEH U TIPU COMPUKOCHOBEHUH.
I/ICCJIC,Z[OBB_HI/IG HeﬁCTBHH SJICKTPHUYCCKOTO IMOJIAA Ha ITIPOBOJHUKHA U TUBJICKTPUKH.
COopka u mpoBepKa pabOThI AMEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
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N3mepenue u peryivpoBaHue CUIIbI TOKA.

W3mepenue u peryinrpoBaHue HAMPSKEHHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYILETO YEpe3 PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOpa U
HaMpsDKEHUS Ha Pe3UCTOpE.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBICHUSI IPOBOJHUKA OT €T0 JIJTUHBI,
IJIOLIA/IM MTOTIEPEYHOT0 CEYeHUS U MaTepuaa.

[IpoBepka mpaBuiIa CIOKEHUS HAMIPSKEHUN TIPU MOCTIEA0BATEIIbBHOM COSAMHEHUU ABYX PE3UCTOPOB.
[IpoBepka mpaBuiia Ui CUIIBI TOKA MIPH MapaLIeIbHOM COETUHEHUH PE3UCTOPOB.

Onpenenenue pabOThI AJIEKTPUUECKOIO TOKA, UIYILET0 YEPE3 PEIUCTOP.

Omnpenenenne MOIIHOCTH IEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOpE.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HJIYIIETO Yepe3 JJaMIIOUKY, OT HAIpsHDKeHUs Ha HEll.
Onpenenenne KIIJ[ narpeBatens.

UccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUSI IIOCTOSTHHBIX MarHUTOB.

. I/IsyquI/Ie MAardvuTHOTIO I10JIA ITOCTOAHHBIX MAIrHUTOB IIPH UX 06’BG,Z[I/IH6HI/II/I " Pa3JiCIICHUU.
16.
17.

HccnenoBanue AeCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIbI B3aUMOJICUCTBUS KAaTYIIKHA C TOKOM U MarHUTa OT CHJIBI
TOKa W HaIlpaBJICHUS TOKA B KaTYIIKE.

N3yyenue neiicTBUSI MAarHUTHOTO IOJIS HA IPOBOJIHUK C TOKOM.

KoHcTpyupoBanue u u3yueHue padoThI AIEKTPOABUTATEISL.

N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTAaHOBKH.

. OmEBITEL IO HCCICIOBAHUIO ABJICHUA SHCKTpOMaFHHTHOﬁ WHAYKIOUW: UCCICOAOBAHNC W3MEHECHHI 3HAYCHUS

1 HaIlpaBJIEHUs] UHAYKLMOHHOTO TOKa.
9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannyeckoe aBwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENIBHOCTH
MEXaHUYECKOr0 JBHKEHUSA. PaBHOMEPHOE MPSAMOJIMHEHOE NBM>XKeHUE. HepaBHOMEpHOE TPAMOIMHEHOE
nBukeHne. CpeHss U MTHOBEHHAs: CKOPOCTh TeJla IPYU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOyCKOpeHHOE TpsMOHHEHHOe aBrkeHue. CBoOomHoe mageHue. ONBITHI
lanunes.

PaBHOMepHOE aBMXKEHHE 1O OKpyx)HOCTH. [lepuon m yacrora oOpaienus. JIuHeitHas u yrioBas
ckopocTu. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

IlepBeiii 3axkoH HerotoHa. Btopoit 3akoH Hprorona. Tperuit 3akoH Hprorona. IIpunuun
CYHNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJBXKEHHUs, CUJIa TPEHUs MOKOS,
JIPyTHU€e BUbI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TSITOTCHHS. YCKOpEHHE CBOOOIHOTO majeHus. [[BuxeHue
manet Bokpyr Connna. [lepBas kocMuueckas ckopocTb. HeBecoMOCTh 1 meperpys3Ku.

PaBHOBecue MmarepuanbHON ToukH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsKecTH.

Nmnynsc Tena. U3menenue umiynsca. Mmmynbe cunbl. 3aKoH coXpaHeHus uMmnyJibea. PeakTuBHOE
JIBH)KEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cuil TSXKECTH, YOPYrocTH, TpeHus. CBs3b SHEPTUU U
pabotel. [loTeHnnanpHass YHEPTUS TeJa, MOIHATOTO Ha/l TOBEPXHOCTHIO 3eMiId. [loTeHIManbHast YHEPTUS
cxatoil npyxuHbl. Kunetmueckas sHeprus. TeopemMa O KMHETHMYECKOM SHEPrUU. 3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

Habmonenne MexaHn4ecKoro IBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

CpaBHeHME MyTel U TPACKTOPHM IBHXKEHHSI OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.
N3mepenune ckopocTy U yCKOPEHHSI IPSAMOJINHENHOTO JBUKEHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOT'O JABUKECHHUS.

Habumonenue ABMKEHUS Tesla M0 OKPY>KHOCTH.

HaGmronenne MexXxaHWYeCKUX SIBJICHHM, TPOUCXOMSIIUX B cucTteMe oTcuéra «Temexka» mpu e
PaBHOMEPHOM M YCKOPEHHOM JIBUYKEHUHM OTHOCUTEIBHO KaOMHETa (PU3UKU.
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3aBUCHMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEHCTBYIOIIEH Ha HETO CUJIBI.
HabGmonenue paBeHCTBa CUJT TIPU B3aUMOJICHCTBUAN TE.
N3meneHue Beca Tenla IpU yCKOPEHHOM JIBUKEHHH.
[Tepenaua ummnynbca mpu B3aUMOJECHCTBUU TET.
[IpeoOpazoBaHus SHEPTUH NIPH B3aUMOICHCTBHH TEJl.
CoxpaHeHHne UMITyJIbca MPU HEYIPYTOM B3aUMOACHCTBUU.
CoxpaHeHue UMIyJIbca Mpu a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Habumonenne peakTHBHOTO JBUKECHHUS.
CoxpaHeHue MEXaHUYECKOH SHEPTHH MTPHU CBOOOIHOM MaICHUH.
CoxpaHeHne MeXaHM4ECKON YHEPTUH MPH IBUYKEHUU TeJia MOJ IeHCTBUEM NPy KUHBI.
Jlabopamopmuvie pabomot u onvimol.
KoncTtpyupoBanue Tpakra /i pa3roHa U JajibHeHIero paBHOMEpPHOro JBMKECHUS IapUKa UITU TEJIEKKH.
Omnpenenenue cpeHeN CKOPOCTH CKOJIBKEHHS OpyCKa MIIH JBM)KSHUS IAapHUKa MO0 HAKJIOHHON TIOCKOCTH.
Omnpenenenue yCKOpeHus Tejla Ipyu PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IMyTH OT BPEMEHH IpPH PABHOYCKOPEHHOM JBWXKCHMHM O€3 HadaabHOMH
CKOPOCTH.
[IpoBepka runoTessl: €Ciiy NpyU paBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyaJbHOW CKOPOCTH IIyTH OTHOCSTCA
KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJINHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO J1aBJICHUS.
Onpenenenne kodhhuueHTa TPEHUS CKOJBKEHHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenne pabOThl CHJIBI TPEHHS MpPU PABHOMEPHOM JBIKEHUU Tela IO TOPHU30HTaJIbHOU
MIOBEPXHOCTH.

. Onpenenenne pabOThl CUJIBI YIPYTOCTH MPU MOABEME Tpy3a C HUCIOIH30BAHUEM HEIOJABIKHOTO U

HOJABUKHOTO OJIOKOB.

. I/IsyquI/Ie 3aKOHa COXpaHCHUA SOHEPIUH.

Pa3znen 9. Mexanuveckue KoJie0aHusi ¥ BOJHBI.
KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTHKHU KoJieOaHUil: Iepro/1, YacToTa, aMILTUTY/Ia.
MaremaTrueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpalienne sueprun npu KosaedaTeabHOM ABH)KEHUU.
3aryxatomue kosnebanus. BeiHyX)aeHHbIe KoneOanus. Pesonanc. Mexannueckue BoJIHBL. CBOMCTBA
MEXaHW4YeCKUX BOJH. [IpomonibHBIE W TMOMEpedHble BOJHBL. J[TMHA BOMHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MexaHn4ecKre BOJIHbBI B TBEPJIOM Tejle, CEHCMUYECKUE BOTHBI.
3ByK. ' poMKOCTE 3ByKa U BeIcOTa TOHa. OTpaskeHue 3Byka. H(ppa3ByK U yIbTPa3BYK.
Jemoncmpayuu.
Ha6mronenue xonebanuii Ten moj| 1eHCTBUEM CHIIBI TSHKECTH M CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmroienne BBIHYKICHHBIX KOJIeOaHU U pe3oHaHca.
PacnipocTpanenme mpooabHBIX U TONIEPEUYHBIX BOJIH (HA MOJIETIH).
Habmroienne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYyCTHYECKUI PE30HAHC.
Jlabopamopuwvie pabomot u onvimul.
OmpezenieHre 4acTOThl U IEPHO/Ia KOJIeOaHN MaTeMaTHIECKOTO MasSTHHUKA.
Omnpenenenne 4acTOThI U MIepro/ia KoneOaHui Mpy>KMHHOTO MasiTHHUKA.
HccnenoBanue 3aBUCUMOCTH Teproa KoJIeOaHU MOABEIIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHOAa KoJeOaHUN IPYKUHHOTO MasiTHUKA OT MaccChl Tpy3a.
[IpoBepka He3aBHCUMOCTH MepHo/ia KoyiebaHHi rpy3a, MOABEUICHHOTO K HUTH, OT MacChl Ipy3a.
OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH MEepHoJia KoJeOaHul Py >KHHHOTO MasTHHKA OT MacChl Irpy3a
1 ’KECTKOCTHU MPY>KUHBI.
N3mepenue yckopeHust CBOOOTHOTO TACHHSI.
Pazgea 10. JjekTpoMarHuTHOE 1MOJI€ U JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3eKTpOMarHUTHBIX BOJIH. VICIOIb30BaHNE IEKTPOMArHUTHBIX BOJIH /171l COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoga ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
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CBoiicTBa 2JIEKTPOMATHUTHBIX BOJIH.
BonHoBBIE CBOIICTBA CBETA.
Jlabopamopuvie pabomot u onvimol.
N3yyeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIIBI0 MOOUIBHOTO TenedoHa.
Pa3znea 11. CBeToBLIe IBJICHUS.
JlyueBas monens cBeta. Mctounuku cBeta. [IpsMonuHelHOE pacnpoCTpaHEHHE CBETa. 3aTMEHUS
Comnnna u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaxKEHUsl CBETA.
[Ipenomiienne cBeTta. 3akoH mperoMiieHUS cBera. [logHOe BHYTpeHHee OTpa)KeHHE CBETa.
Hcnonbs3oBanue MoaIHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBO/IAX.
Jlunza. Xon nydeit B muH3e. OnTHdeckas cuctema QoroarmapaTa, MUKPOCKOIIa U Tejieckona. [ a3
Kak ONTHYECKas cucteMa. biim3opyKocTh U 1alilbHO30PKOCTb.
Paznoxxenue Oenoro cBera B crnekTp. Omnbitel HptoroHa. CrokeHUE CHEKTPalbHBIX I[BETOB.
Jucnepcus csera.
Jemoncmpayuu.
[IpssMOnMHENHOE paCcIPOCTPAHEHHUE CBETA.
OTtpaxkeHue cBeTa.
[Momy4enue n300paxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon tydeit B coOuparomiei JTruH3e.
Xoz JIydeil B paccenBaroleH JIMH3E.
[Tonydyenue n3o00paxxeHuit ¢ TOMOMIBIO JINH3.
[punnun neiictBus ¢oroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

. Monens rinasa.
. Paznoxenue 6enoro ceera B CIIEKTP.
. Ilomyuenue Oenoro cBeTa MpH CIOKEHUN CBETa Pa3HbIX IIBETOB.

Jlabopamopusie pabomot u onvimol.
HccnenoBanue 3aBUCMMOCTH yIJIa OTPAKEHHSI CBETOBOTO JIyda OT yrja HaJeHHUs.
N3yuenue xapakTepuCTUK U300pakeHHs TIPEIMETA B INIOCKOM 3€pKalie.
HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIICHHS] CBETOBOTO JIyda OT yIJla MMaJIeHNs Ha TPAHULIE «BO3TYyX—
CTEKJIO.
[Tonydenue nzo0paxxeHui ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
OnBITHI 110 Pa3NIoKEHUIO OEJI0T0 CBETa B CIEKTP.
OMnBITHI 10 BOCTIPUSTHUIO I[BETA MPEMETOB MIPH UX HAOTIOACHUH Yepe3 IIBETOBbIE (PUIBTPHI.
Pazgea 12. KBanToBbIe siBJICHUS.
Onwitel Pesepdopna u mmanerapHas mozens atoMa. Mopens atoma bopa. Hcemyckanue u
MOIJIONIEHUE cBeTa aToMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.
PaguoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CtpoeHue atoMHOro siapa. HykioHHas
MOJIeNIb aTOMHOTO sifipa. M3oTomnel. PagnoaktuBHbie npeBpamenus. [leproa momypacmnaga aTOMHBIX SEp.
Snepuble peakuiuy. 3aKOHBI COXpaHEHUS 3apsiIOBOIO U MACCOBOTO YHUCEI. DHEPTUsl CBSI3U aTOMHBIX
snep. CBsi3b Macchl ¥ DHepruu. Peaknuu cuHTe3a U Aenenus siaep. Mcrounnuku aneprun CoHIa U 3BE371.
SAnepnas snepreTuka. JleiicTBUs paAMOaKTUBHBIX U3JIyYEHUHN Ha )KUBbIE OPTaHU3MBI.
emoncmpayuu.
CrexTpsl U3JIy4eHUs U TOTJIOIIECHHUS.
CrexTpsl pa3au4HbIX Ta30B.
CrnexTp Bomopoa.
Hab6monenue TpexoB B kamepe BubcoHna.
Pabora cuérunka MOHU3UPYIOIUX U3TYUCHUH.
Perucrpanus nznmydeHuss npupoOAHBIX MUHEPAIOB U IPOIYKTOB.
Jlabopamopuvie pabomot u onvimol.
Habumroienre CrulomHbIX U TMHEWYaThIX CIIEKTPOB U3ITYUECHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (TI0 oTorpadusm).
N3mepenue pagnoaktuBHOro (oHa.



IHoBTOpPHTENBLHO-000011Ia01IIMIT MOTYJIb.

[ToBTOpHUTENBHO-0000IIAOIIMIT  MOAYIb TIPEAHA3HAYEH JUIsl CUCTEMATH3alMu W 000O0IICHUS
MPEIMETHOTO COJAEP)KaHUS M OIBITAa JCSTEIbHOCTH, NMPUOOPETEHHOrO MpPH M3YYEHHUH BCETO Kypca
¢u3uky, a Takke U1 MNOATOTOBKM K OCHOBHOMY TIOCYJApCTBEHHOMY »3K3aMEHy IO (U3UKe Ul
o0yyaromuxcs, BEIOPaBUINX 3TOT yUYEOHBIH MPeIMeET.

[Ipy u3ydeHHH JAaHHOTO MOJIYJSl PEATM3YIOTCS U CHUCTEMATU3UPYIOTCS BUABI AEATENBHOCTH, Ha
OCHOBE KOTOPBIX O0OecneumBaeTcs JOCTH)KEHHE IMPEIMETHBIX M METalpeAMETHBIX IJIaHUPYEMBIX
pe3yabTaToB 00yueHUs, GOPMHUPYETCSl €CTECTBEHHOHAYUYHASTPAMOTHOCTb: OCBOCHUE HAy4YHBIX METO/I0B
WCCIICZIOBAHMS SIBJICHUN MPHUPOIBI U TEXHHUKH, OBJAJICHUE YMEHUSIMH OOBSICHATH (pU3MUYECKUE SBICHUS,
IIPUMEHSS MOJIy4YE€HHbIE 3HAaHUS, PELIaTh 3a7a4H, B TOM YHCIIEe KaYECTBEHHBIE M SKCIICPUMEHTAJIbHBIE.

[IpuHIMNHATBHO NEATENPHOCTHBIN XapaKTep JaHHOTO pasfefia peaqu3yercs 3a C4€T TOro, 4YTo
o0yyaromuecs BIIOIHSIIOT 3aJaHNs, B KOTOPBIX UM IIPEJ1araercs:

Ha OCHOBE IOJIYY€HHBIX 3HAHWH paclo3HaBaThb M HAYYHO OOBACHATH (PU3MYECKHUE SIBICHUS B
OKpY’Kalollel NpUpoje U MOBCEAHEBHON KU3HM;

WCIOJIb30BATh HAYYHBIE METO/IbI UCCIIEOBAHUS (DU3UYECKHUX SBJICHHIA, B TOM YHCIE AJISl IPOBEPKH
TUIIOTE3 U NOJIYYEHUs] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATH HAay4YHBIE OCHOBBI HamOOJE€e BAXKHBIX JOCTHKCHHHA COBPEMEHHBIX TEXHOJIOTWH, Hampumep,
IIPAKTUYECKOI'0 HCIOJIb30BAHUS PA3JIMYHBIX MCTOYHHMKOB HHEPIMU HAa OCHOBE 3aKOHA IPEBPAILIECHUS U
COXpaHEHHS BCEX M3BECTHBIX BUIIOB YHEPTHUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO 00ImIero oOpa3oBaHHS HAMpaBlIEeHO Ha JOCTHIKEHUE
JUYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00Pa30BaTENbHBIX PE3YyIbTATOB.

B pesynbrare msydeHusi (U3MKM HAa ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS y OO0ydYaroIIerocs
OynyT c(hOpMUPOBAHBI CIICAYIOIINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:
1) naTpMOTHY€eCKOr0 BOCIUTAHMSA:
- IPOSIBJICHHUE MHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hU3NYECKON HAYKH;
- LICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTb K aKTHMBHOMY YYacTHIO B OOCYXJE€HHUU OOLIECTBEHHO3HAYUMBIXU 3TUYECKUX IPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHNUEM JTOCTUKCHUN (PU3UKY;
- OCO3HaHHME BAXHOCTH MOPAJIbHO-ITUUECKUX IIPUHLIUIIOB B I€ATEIHOCTH YUEHOTO;
3) 3cTeTHYEeCKOT0 BOCTIUTAHMSI:
- BOCIIPUATHE JCTETHYECKUX KAuyeCTB (PM3MUECKOM HAayKH: €€ TapMOHMYHOTO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;
4) HIEeHHOCTH HAYYHOTI'0 IO3HAHMSA:
- OCO3HaHUE LEHHOCTH (PU3MUYECKOW HAyKM KaK MOIIHOTO WHCTPYMEHTa IO3HAHUS MHPA, OCHOBBI
pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU JI0003HATEILHOCTH, HHTEPECA K UCCIIEIOBATEILCKOM 1€ATEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI M IMOIIMOHAJIBLHOI0 0J1ATr0NOJyYHs:
- OCO3HaHME LEHHOCTU 0€30MacHOro 00pasa *HU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE, BaXKHOCTU
npaBui 0€30MacHOTO TOBEACHUS HA TPAHCIOPTE, HA JOpOrax, C OHIEKTPUYECKHM U TEIIOBBIM
000pyI0BaHUEM B JOMAIIHUX YCIOBHSIX;
- c(OpMUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOro e IpaBa y
JPYroro 4egoBeKa;
6) TPya10BOr0 BOCIMTAHMS:
- aKTUBHOE y4YacTHE B PEUICHUH MPAaKTUYECKUX 3a]ad (B paMKax ceMbH, 00pa30BaTeIbHON OpraHu3alli,
ropoia, Kpasi) TEXHOJIOTMYECKOH M COIMaJbHON HAalpaBlIeHHOCTH, TPEeOYIOUMX B TOM 4YHCIE U
(bu3MYeCcKUX 3HAHUI;
- UHTEpeC K MPAKTUYECKOMY U3YUEHHUIO NMpodeccuii, CBA3aHHbBIX ¢ (PU3UKOM;
7) IKOJIOrH4eCKOro BOCIIUTAHMS:
- OpUEHTAalMs Ha MpUMeHeHue (HU3NMUECKUX 3HaHUH Ul pelieHus 3a7ad B 00JIacTH OKPY KaIoUIeil cpeibl,
IJIAHUPOBAHMS MIOCTYTIKOB U OLIEHKH MX BO3MOKHBIX OCIEACTBUM JUIsl OKPY KaIOLIEH Cpebl;
- OCO3HaHUeE III00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIIeM U MyTeH UX pelieHus;
8) ajanTanuu K U3MEHSIOIMMCH YCJIOBUAM COLUAIBHON U IPUPOAHOI CpeAbl:
- MOTpeOHOCTh BO B3aWMOJACWCTBUM TPU BBINOJIHEHWU MCCIEAOBAHUNH M MPOEKTOB (PU3NUYECKOU
HaIpPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JIPYTHUX;
- TIOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€ATEIbHOCTD;
- MOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIe (OPMYIUPOBATH HJIEH, TOHITHUS, TUTIOTE3bI
0 (puzmueckux oOBEKTaX U SABICHUSX;
- oco3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKU;
- IJITAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUM;
- CTpeMJICHHE aHAIM3UPOBAThH U BBISABIIATH B3AUMOCBS3H MPUPO/IBI, OOLIECTBA U SKOHOMHUKH, B TOM YHCJIE
C UCMOIb30BaHUEM (PU3NUECKUX 3HAHUM;
- OIICHKa CBOUX JCHCTBUI € Y4YETOM BIMSHHS Ha OKPYXKAIOIIYI0 Cpedy, BO3MOXKHBIX TIJI00aJbHBIX
MIOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs MporpamMMbl MO0 (U3UKEe HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS y
oOyuaromierocsi 0yayT copMupoBaHbl MeTanpeIMeTHbIE Pe3yJabTaThl, BKIIOYAIONINE TO3HABATCILHBIE



yYHHUBEpCAJbHbIE Yy4eOHbIE JeHCTBUS, KOMMYHUKAaTHBHBIC YHHMBEpCaJlbHbIE Yy4eOHBIC JeicTBuS,
peryJIATUBHBIC YHUBEPCAJIbHbIE yUeOHbIE NEHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eCTBHS

ba3oBble Jlornueckue 1eMCTBUSA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKH OOBEKTOB (SIBICHMUIA);

yCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PHUKAIIUU, OCHOBAHHUS JJIsl 000OIIEHUS U CPAaBHEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS] B paccMaTpuBaeMbIX (haKkTax, JAHHBIX M HAOIIOJICHUSX,
OTHOCSIIIUXCS K (PU3HUYECKUM SIBJICHUSIM;

BBISIBJIATh MPUYHUHHO-CIICJICTBEHHBIC CBS3W MPH H3YYCHHH (PU3MUECKUX SBJICHHN M TPOIECCOB, IEIATh
BBIBOJIBI C UCIOJB30BAaHUEM JEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUYEHUW, BBIABUTATh T'HIIOTE3BI O
B3aUMOCBS35X (PM3UUECKUX BEIIMYUUH;

CaMOCTOSITENIbHO BBIOMpPATh crocoO pemieHus ydyeOHOM ¢(usmueckol 3agaun (CpaBHEHHE HECKOJIBKHX
BAapHaHTOB pEIIEHUs, BHIOOp Hamboyiee TMOAXOIAMIETO C YYETOM CaMOCTOSITENBHO BBIIEIEHHBIX
KpUTEPHEB).

Ba3oBble ucciienoBare/ibCKue 1eHCTBUS:

HCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUII MHCTPYMEHT IIO3HAHMUS;

MIPOBOJIUTH MO CaMOCTOATEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN (DU3MUYECKUH SKCHEPUMEHT,
HeOOoJIbIIIoe HccheA0oBaHne (PU3UYECKOTO SIBICHHUS;

OILICHHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIUIO, MOTYYEHHYIO B XOJ€ MCCIEA0BaHUS WU
JKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMYyTHpOBaTh 00OOIIEHUS M BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO HAOIOICHUS,
OTIBITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUECKHX MPOIECCOB, a TaKKe BBIIBUTATH
MIPEATNIONOKEHHS 00 UX PA3BUTHUHU B HOBBIX YCJIIOBHSIX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

MIPUMEHSTh PAa3IMYHBIE METOJbl, HMHCTPYMEHTHI U 3amlpOoChl MPU MOUCKEe M O0TOOpe MHQPOpMAIUU WIH
JTAHHBIX ¢ YYETOM MPESIOKEHHOM yueOHo# Gu3ndeckoii 3a1auu;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh U WHTEPIPETHPOBATH HMHPOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MIPE/ICTaBICHMUS;

CaMOCTOSITENILHO BHIOMpaTh ONTUMATBHYIO (OpMY TMpeJCTaBiICHHUs WHPOPMAIMU W HIUTFOCTPUPOBATH
pelIaeMble 3a1a4u HECIIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOM rpaguKoil 1 uX KOMOWHAIUSIMHU.
KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbI€e e CTBHUS:

B XO0JIe OOCYXICHHs y4eOHOro MaTepuaia, pe3yJbTaToB JIA0OPATOPHBIX PabOT M TMPOCKTOB 3a/1aBaTh
BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOi TeMbl M BBICKA3bIBaTh WJEH, HAllEJICHHbIC Ha pElICHHE 33Ja4u U
noJiAep KaHue 01aroXenaTeIbHOCTH OOLICHHUS;

COTIOCTABJIATh CBOU CYXKJICHHSI C CYXJICHUSIMU JIPYTUX YYAaCTHUKOB JIMajora, oOHapyKUBaTh pa3jinuue U
CXOJCTBO ITO3UIIHIL;

BBIP2)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOMUYHO TPEACTABIATH  PE3YJAbTaThl  BBIMOJTHEHHOTO  (U3WYECKOTO  OmbITa  (IKCIEPUMEHTA,
HCCTIEIOBaHUS, TIPOSKTA);

MMOHUMAaTh W WCIOJIb30BaTh NPEUMYIECTBA KOMAHJIHOW W HWHAWBUIYAJIbHONW pPAaOOTHI MPHU PEIICHUU
KOHKPETHOU (hU3MUeCKOl MpOoOIIeMBI;

MPUHUMATh 1€ COBMECTHOW JCSTEIHHOCTH, OpPraHU30BBIBATH JEHCTBUS 1O €€ JOCTHXKCHHIO:
pacmpenensTb poiu, OOCYX AAaTh MPOIECChl U Pe3yibTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHS
HECKOIBKHX JIFOJICH;

BBINIOJIHATh CBOK YacTh pabOThl, JOCTUrash KayeCTBEHHOI'O pe3ysbTara IO CBOEMY HAIPABICHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C IPYTHMMH YWICHAMU KOMaH/IbI;

OLICHMBAaTh KAauyeCTBO CBOET0 BKJIaJa B OOHIMI MPOAYKT MO KPHUTEPUSM, CAMOCTOATEIHHO
c(OpMyJIUPOBAHHBIM YYAaCTHUKAMU B3aUMOJIEHCTBUS.

PeryjasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE TeCTBHS



Camoopranmszauus:

BBISIBJIATh NPOOJIEMBl B JKU3HEHHBIX M YUYEOHBIX CUTyalUsX, TPeOYIOIUX A peleHHus (U3NYEeCKUX
3HAHUI;

OpPUEHTUPOBATHCS B PA3IMUYHBIX MOAXO0/aX MPUHIATHS PEeLIEHUH (MHAUBUAYAIbHOE, IPUHATHE PELICHUS B
rpynine, IpUHIATHE PEILIEHUI TPYIIIO);

CaMOCTOSITENIbHO COCTABJIATh AJTOPUTM pelieHus (U3NYECKOM 3a/laud WM IJIaHa MCCIEIOBAHUS C
y4€éTOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh IIpejjiaraeMble
BAapUaHTHI PELLIEHU;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLUOHAILHBIH HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYAllMH U IIPEUIarath IjiaH €€ N3MEHEHHS,;

OOBSICHATh NPUYMHBI JIOCTHXKEHUS (HEIOCTHIKEHUS) pe3yJIbTaTOB JESTENbHOCTH, JAaBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY;

BHOCHUTBH KOPPEKTHBHI B ICATEIBHOCTD (B TOM YHCIIE B XOJ BBIITOJHEHHUS (PU3MUECKOTO UCCIICAOBAHUS HITU
IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, WM3MEHUBLIMXCS CUTYalMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJI€ CIopa WIM JUCKYCCHM Ha HAayuyHYIO TeMY, IOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

IIPU3HABATH CBOE MPABO HA OMIMOKY MpH pelIeHUH (PU3MUYECKUX 3a/1a4 WM B YTBEPXKICHUIX HA HAyyHbIE
TEMBI U TAKOE K€ MPaBO APYIoro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHiy oOyuenus B 7 kjacce npeaIMeTHbIe pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)kaTh
c(OPMHPOBAHHOCTD Y O0YYAIOIIUXCS YMEHUH:
UCIOJIb30BaTh MOHATHUS: (U3NYECKHE U XMUMHUYECKHE SIBICHHs, HAOJIOJCHHE, HKCIEPUMEHT, MOJEb,
TUIOTEe3a, eAUHUIB (PU3NUYECKUX BETMYHH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BelllecTBa (TBEPIOE,
KHJIKOE, ra3000pa3zHoe), MEXaHMYECKOe IBM)KEHUE (paBHOMEPHOE, HEpPaBHOMEpHOE, MPSMOJIUHEHHOE),
TpaeKTOpHs, paBHOJAEHCTByOmas cuiua, JedopManus (ymopyras, IUlacTUYecKasi), HEBECOMOCTD,
COOOIAIONIUECS COCY/IbI;
pasznuyath sBineHUs (AudQy3us, TEmaoBoe [BUKEHHWE YaCTHIl BEIECTBA, PABHOMEPHOE MIBHKEHHE,
HEpPAaBHOMEPHOE JBUXEHUE, MHEPLUS, B3aUMOJACICTBUE TEJl, paBHOBECHE TBEPJBIX TEN C 3aKPETUIEHHON
OCBI0 BpallleHHs, Tepeaaya [aBICHUS TBEPABIMH TEJIaMH, XHUIKOCTSIMH W Ta3aMu, aTtMochepHoe
JaBJICHHUEe, TUIaBaHHE TeJ, MPEBpallleHHs MEXaHHYeCKONW JHEpPruH) IO OIMNUCAHUI0 HX XapaKTEpHBIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIMIUX JaHHOE (PU3MUECKOE SBICHUE;
pacro3HaBaTh TPOSIBIICHUE HW3YyUEHHBIX (U3UUECKUX SBICHUH B OKPYXKAIOIIEM MHpE, B TOM YHUCIIE
(u3nueckue SBICHUS B MPUPOJIE: MPUMEPHI IBUKEHHS C PA3TINYHBIMU CKOPOCTSAMHU B JKUBOW M HEXXHMBOU
MIpUPOJIE, IEHCTBUE CUIIBI TPEHMSI B NMPUPOAE M TEXHUKE, BIMSIHHE aTMOC(HEPHOIrO JABICHUS Ha KUBOU
OpraHu3M, IJIaBaHUE PbIO, phIYaru B TeJ€ 4YeJIOBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3aady B
y4e0HYI0, BBIICIISATh CYIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PUINICCKUX SBIICHUMH;
OTMCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3MUYECKHE SABICHHS, UCTIONB3Ys (pr3nyecKre BeTUInHBI (Macca,
00BEM, TIIOTHOCTH BEUIECTBAa, BpPEMs, IMyThb, CKOPOCTb, CPENHSAS CKOpPOCTb, CHJa YIPYrOCTH, CHIIa
TSKECTH, BEC Teja, CUJIa TPEHHUs, JaBiieHue (TBEPAOro Teja, KHUAKOCTHU, raza), BbITAJIKUBAIOLIAs CUia,
MexaHuueckas paboTa, MOIIHOCTH, IJIEYO CHIIbI, MOMEHT CHJbI, KO3(DPHUIMEHT MOJIE3HOTO ACHCTBUS
MEXaHU3MOB, KHWHETHYECKass M MOTEHLUaJbHAs JHEpPrus), NpU ONHMCAHWU TPABUIBHO TPAKTOBATh
(bu3MYecKUi CMBICT HCIIONIb3YEMbIX BEIHUYWH, MX O0O3HAUCHUS M €OUHUIBI (U3UYECKUX BEITUYHH,
HaXOJUTh (OPMYJIBI, CBSI3BIBAIONINE MAaHHYIO (U3NYECKYIO BEIMYMHY C JIPYTHMMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4YeHHBIX 3aBUCUMOCTEN (DU3HMUECKHUX BEIUYHUH;
XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUECKHUE SIBICHUS U MPOLIECCHI, UCIIONb3Ys MPaBUIa CIOKEHUS CHUII
(Bnonb oxHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, IpaBUJIO PaBHOBECHs pblyara



(6;10Ka), «30J10TOE MPABUIIOY» MEXAHMKH, 3aKOH COXPAaHEHHs] MEXaHHMYECKOW SHEPrHH, MPH 3TOM J1aBaTh
CJIOBECHYI0 (POpMYIIMPOBKY 3aKOHA U 3aMUCHIBATh €M0 MaTEMATHUECKOE BhIPAKECHHUE;

OOBSACHATH (U3MUYECKUE SBJICHUS, IPOLECCHl U CBOMCTBA TeJl, B TOM 4YMCIE U B KOHTEKCTE CUTYyalul
IIPAKTUKOOPUEHTHUPOBAHHOIO  XapaKTepa: BBIBISATb IPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOMTH
00BsCHEHHE W3 |—2 JOTWYECKHX IIIaroB ¢ OMOpPOH Ha 1—2 M3y4YEeHHBIX CBOWCTBA (YU3MYECKUX SIBJICHHM,
(U3NYECKHUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIC 3a1a4d B 1—2 neicTBUs, UCTIONB3YS 3aKOHBI i (JOPMYJIBI, CBSI3BIBAOIINE (PU3UIECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHUS 3aJ]au 3alUChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (QOPMYJIBI M IPOBOAUTH Pacd€Thl, HAXOAUTH CIIPABOYHbIE JAHHbBIE, HEOOXOAMMBIE IS
peleHus 3a/1a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOM (pru3nyecKol BEINUHHBI,

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOLIM (PU3MYECKUX METOAOB, B ONHCAHUU
WCCIIEIOBAaHUS BBIICIATh IPOBEPSIEMOE NPEANOJIoKeHUe (TUIOTEe3y), pasiuyaTh U HMHTEPIPETUPOBATDH
MOJTyYCHHBIH pe3yJIbTaT, HAXOAUTh OLIMOKH B XO/I€ OIIBITA, JIe1aTh BBIBOJBI 110 €T0 Pe3ysbTaTaM;
IPOBOJUTH OMNBITHI 10 HAOMIOACHUIO (QU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Te:
(dbopMynupoBaTh NpOBEpSiEMble  IPENAINOJIOKEHHUS, COOMpaTh YCTAHOBKY U3  HIPEJIOKEHHOIO
000py10BaHUs, 3aIUCHIBATH XO/1 ONbITa U (POPMYIUPOBATH BHIBOJIBI;

BBINOJIHATh MPSIMbIE U3MEPEHHsI PacCTOSIHUS, BPEMEHH, Macchl Tena, 00b&éMa, CUIIBI U TeMIIEpaTyphl C
WCIIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, 3alUCHIBATh MOKa3aHHUsS NMPUOOPOB C yUETOM
3aJJaHHOI a0COTIOTHOM MOTPETHOCTH U3MEPEHUH;

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OAHOM (DPU3MYECKOW BENMYMHBI OT APYTOW C HUCHOJIH30BAHHUEM
MPSMBIX U3MEPEHU (3aBUCUMOCTH IMYTH PaBHOMEPHO JIBMXKYLIETOCS Tella OT BPEMEHHU ABM)KEHUS TeJa,
CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEH TEJl M HE3aBUCHUMOCTHU CHIIBI
TPEHUS OT IUIOLIAJAN CONIPUKOCHOBEHHUS TeJl, CUJIbl YIIPYTOCTH OT YUIMHEHHS IPYKUHBI, BBITAIKUBAOLLEH
CWJIBI OT 00bEMa MOTPY>KEHHOM YaCTH TeJIa U OT TUIOTHOCTH KHUIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH
TeNa, OT MIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHM MJIaBaHUs Tell, YCIOBHI paBHOBECHS pbluara u
0JIOKOB), y4acTBOBaTh B IJIAHUPOBAHUU y4E€OHOI'O MCCIEN0BaHUS, COOMPATh YCTAHOBKY M BBIIIOJIHATH
W3MEpeHusi, Clenys MpeaoKEHHOMY IUIaHy, (PUKCHUpOBATH pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(GU3NYECKUX BEJIMYMH B BHJE NPEIOKEHHBIX TaOMUI] M TpaduKOB, JeNaTh BBIBOJBI IO pPE3yJIbTaTaMm
HCCIIEJOBAHUS;

MIPOBOANTHh KOCBEHHBIE MU3MEPEHUs (PU3NYECKUX BEIUYUH (TUIOTHOCTH BEIECTBA XKUAKOCTU U TBEPIOTO
TeNa, CWJIa TPEHUS CKOJIbKEHHUS, JaBJI€HUE BO3/yXa, BBITAJIKMBAIONIAs CHJIA, JAEUCTBYIOLIas Ha
MOTPYKEHHOE B KHUAKOCTh TeJ0, KOA(D(UIIMEHT MOJIE3HOTO NEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIyS
MIPEIJI0KEHHOW MHCTPYKIMU: IIPU BBIIIOJIHEHUU U3MEpPEHUI coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCIIATh 3HAYEHUE UCKOMOM BEJIUYHMHBI;

coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH Ipu padoTe ¢ 1a00paTOpHBIM 000PYIOBAHHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETD,
COOOIIAOIIMECS COCYIbI, 0apOMeTp, pblyar, MOABUKHBINA 1 HETIOABM>KHBIHN OJI0K, HAKJIOHHASI IIJIOCKOCTB;
XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX
onMcaHus (B TOM YHCIIE: MOAMHNIIHUKH, YCTPOMCTBO BOJONPOBOJA, THIPABINYECKUHN MIPECC, MAHOMETD,
BBICOTOMEp, IMOPIIHEBOM HAcocC, apeoMeTp), UCIOJIb3ys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUN U
Heo0XouMBble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANUTH TIpUMEpHl (HAXOAUTh WHGPOPMALMIO O TMpHUMEpax) MPaKTHYECKOrO HCIOIb30BaHUS
(¢u3nyecKUx 3HAHUM B TOBCEAHEBHOW KHU3HU NJs oOecredeHuss Oe30MacHOCTH IMpHU OOpalieHHH ¢
npubopaMM W TEXHUYECKHMMM YCTPOHCTBaMH, COXpPAHEHHUS 310pOBbS M  COONIOJEHHS HOPM
JKOJIOTUYECKOI0 MTOBEJICHUS B OKPYKaIOLIEH Cpelie;

OCYHIECTBIISATH OTOOpP UCTOYHUKOB MH(popManu B HTEpHETE B COOTBETCTBUH C 3aJlaHHBIM MMOMCKOBBIM
3alpocoM, Ha OCHOBE HMEIOUIUXCA 3HAHUM M MyTEM CPAaBHEHMsSI Pa3IMYHBIX HCTOYHHMKOB BBIJIEISTH
nH(pOpMaIINIo, KOTOpas SBJISETCS MPOTUBOPEUNBOM HIIM MOKET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh MPU BBINOJHEHUN YYEOHBIX 3aJaHUil HAyYHO-TIONMYJSPHYIO JIUTEPaTypy (PU3NYECKOTO
COJIepKaHusl, CIPaBOYHbIE MaTepHalibl, pecypchl cetu HTepHeT, BIageTh NpuéMaMu KOHCIIEKTUPOBAaHUS
TeKCcTa, mpeoOpa3zoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE KpaTKHE IMHUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHHUKOB
nHpopManuyu (QU3UUYECKOrOo COAEpXKaHUS, B TOM 4HCIE MyOJUYHO JelaTh KpaTKUe COOOLIECHHS O



pe3ynbTaTtax MPOEKTOB WM y4eOHBIX HCCIIECIOBAaHHM, MPU 3TOM TPAMOTHO HCIIOJIB30BATh W3YyYCHHBIH
MOHSATUHHBIN anmapart Kypca (GU3uKH, COMPOBOXKIATh BRICTYIIJICHHUE TTPE3EHTAIIUCH;
IIpU  BBINIOJHEHUM YYEOHBIX MPOEKTOB M UCCIECIOBaHHUM pacmlpenensiTh OOS3aHHOCTH B TIpymdme B
COOTBETCTBUU C IOCTABJICHHBIMHM 3aJa4aMH, CJICIUTh 3a BBINOJIHEHUEM IUIaHA ACHCTBUM, aJeKBATHO
OLICHUBAaTh COOCTBEHHBIM BKJIAJ B JAESITENBbHOCTb TPYIIbI, BBICTpaUBaTh KOMMYHHKaTHBHOE
B3aUMO/ICICTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoHiy oOyuenus B 8 kjacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YpOBHE JIOJKHBI OTPAXkaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIINUXCS YMEHUH:
HCIIOJIb30BaTh IIOHATHUS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JABW)KEHHE AaTOMOB U MOJIEKYJ,
arperatHble COCTOSIHUS BEILIECTBA, KPUCTAJUIMUECKUE U aMOP(HBIC TeJa, HACHIIIEHHBIM 1 HEHACKIIIEHHBIN
nap, BJIQXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOW JBUIATElb, 3JIEMEHTApPHBIN
3IEKTPUUECKUN 3apsi/l, JIEKTPUUYECKOE T0JI€, TPOBOAHUKH U JAUDIIEKTPUKH, IOCTOSTHHBIN 3JI€KTPUUYECKUN
TOK, MArHUTHOE TI0JIE;
pasznuuath sBJIEHUS (TEIJIOBOE pacIIMpeHHe U CXaThe, TeIulonepenadya, TEIIOBOE pPaBHOBECHE,
CMauyuBaHUE, KaNWUISPHbIE SBJICHUS, WCHApEeHHE, KOHJIEHCAllUs, IUJIABJIEHUE, KpUCTAIA3alus
(oTBepaeBaHue), KUIIEHUE, TEIJIonepeaaya (TerIonpoBOAHOCTh, KOHBEKLUS, U3TYyUEHHUE), AIEKTPU3aLIU
TEJ, B3aUMOJAECUCTBUE 3apsIi0B, NEHCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEICTBHE
MarHuTOB, JEHCTBUE MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, J3JIEKTPOMArHUTHAs WHIYKIWSA) II0
OMMCAHUI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOMIMX TaHHOE (PU3UUYECKOe
SIBJICHUE;
pacrno3HaBaTh MpPOSBIEHUE H3YUYEHHBIX (DU3MUECKHUX SIBICHUNH B OKPY’KAIOLIEM MHUpPE, B TOM YHUCIE
¢u3nueckue SBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSDKEHHWE M KANWIUISPHBIE SIBICHUS B MPHPOJE,
KpUCTAJIIBI B IpUpoJie, uznydenue CoiHla, 3aMep3aHre BoJ0EMOB, MOpCKHUE OpH3bl, 00pa3oBaHue POCHI,
TyMaHa, WHEs, CHEra, JJCKTPHUUYECKHUe SIBICHUS B aTMmocdepe, SICKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHoOE mosie 3eMjH, Aped( MOIICOB, POJb MAarHUTHOTO IOJS Ui JKU3HM Ha 3emile, MOJISIPHOE
CUSTHUE, TIPH TOM MEPEBOIUTHIPAKTHUECKYIO 3a7a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKkM) GU3NUECKUX SBICHMIA;
ONMCHIBATh U3YyYEHHbIE CBOWCTBA Tel M (PU3WYECKUE SBICHMS, HCIONIB3YsS (PU3NUECKUE BEIMYUHBI
(TemmepaTypa, BHYTPEHHSISI JHEpIHs, KOIWYECTBO TEIUIOTHI, YyJAENbHAs TEIUIOEMKOCTh BEIIECTBA,
yAeNnbHas TeIUloTa IUIaBIEHUS, YJelbHas TeIloTa napooOpa3oBaHMs, YJelbHas TEIIOTa CrOpaHMs
TOITMBA, KOA(P(OUIIMEHT TOJIE3HOTO JACWCTBUS TEIJIOBOM MAIMHBI, OTHOCHTENIbHAS BIAXKHOCTH BO3AYXa,
ANEKTPUYECKUH 3apsi]l, CUjla TOKa, SJIEKTPUUECKOE HAIpsKEHHE, CONPOTUBIIECHUE MTPOBOJHUKA, YACIbHOE
COTPOTUBIICHUE BEIIECTBA, PadOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKAa), MPH OMHCAHWUU TMPABUIHHO
TPaKTOBAaTh (DU3MUECKUH CMBICI HCHOJIb3YEMbIX BEJIWYHH, OOO3HAUEHHMS] WU E€AMHMIBI (PU3NYECKUX
BEITUYMH, HAXOUTH (OPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEIMYUHAMH,
CTPOUTH TpaUKH U3yUYCHHBIX 3aBUCUMOCTEH (DHU3NIECKUX BETUIHH;
XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKUE SBJICHUS U TMPOIIECCHI, UCIOJIb3Ysl OCHOBHBIE IMOJIOXKEHUS
MOJIEKYJISIPHO-KMHETUUECKONM TEOPUM CTPOEHHUS BELIECTBA, MPUHIMI CYNEproO3ULUU Tojed (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH OMa ans ydacTka Lemnu, 3aKkoH JIKoyms—
JleHna, 3aKOH COXpaHEHHs YHEPTUH, TIPU STOM JIaBaTh CIIOBECHYIO (DOPMYyIMPOBKY 3aKOHA U 3alUCHIBATH
€ro MaTeMaTU4YeCKOe BhIPAKEHHUE;
OOBSACHATh (U3NYECKHUE NPOIECChl W CBOMCTBA Teld, B TOM YHCIE M B KOHTEKCTE CHUTyalul
MIPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa: BbIABIATh  [PUYUHHOCIEJICTBEHHBIE  CBSI3U, CTPOMTH
00BbsCHEHHE W3 |—2 JOTMYECKHX IIIaroB ¢ OMOpPOH Ha 1—2 M3yYEeHHBIX CBOWCTBA (YM3UYECKUX SIBJIICHHM,
(U3NIECKUX 3aKOHOB MJTM 3aKOHOMEPHOCTEI;
pemaTh pacy€THBIC 3a1a4i B 2—3 NEHCTBUS, UCTIONB3YS 3aKOHBI H ()OPMYIIBI, CBSI3BIBAOIINE (PHU3UICCKUE
BEJIMUMHBI: Ha OCHOBE aHallM3a yCIOBUS 3aJaud 3aMUCHIBATh KPAaTKOE YCIOBUE, BBIABISATH HEIOCTATOK
JAHHBIX Ui pEIIeHHs 3a/Ja4H, BBHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOMUMBIE s €€ pelIeHus,
MPOBOANTHh Pacy€Thl W CpaBHUBATh IOJYyYEHHOE 3HAUYeHHE (PU3MUECKONW BETUYMHBI C W3BECTHBIMH
TAHHBIMHU;
pacrno3HaBaTh NMPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPU MOMOLIM (PU3NYECKUX METOJI0B, HMCIONb3YSI
OTMCaHUE WCCIIEIOBAaHUS, BBIICISTh MPOBEPSIEMOE MPEAIONI0KEHNEe, OIICHUBATh MPABUIBLHOCTH MOPSAIKA
MIPOBEJICHUS UCCIIEJOBAHMUS, J€JIaTh BBIBOIBI;



IIPOBOJIUTH OIBITHI IO HAOMIOJCHUIO (PU3UYECKUX SIBICHUHN WK (PU3MUECKUX CBOMCTB Tel (KanWUIpHbIE
SIBJICHHS, 3aBUCUMOCTD JaBJICHHS BO3/lyXa OT €ro 00bEéMa, TeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS
U HarpeBaHWs IpU U3Iy4YEHHH OT LBETa H3Jyvarolied (IOIIoIaouiei) MOBEPXHOCTH, CKOPOCTh
UCHapeHHsT BOJABI OT TEMIEpPATyphbl >KUIKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, JJIEKTPHU3AMS Tel M
B3aUMOJICHCTBHE D3JIEKTPUYECKHUX 3aps/ioB, B3aUMOJICHCTBHE IOCTOSHHBIX MArHUTOB, BU3yallu3alus
MarHUTHBIX TOJIEH TOCTOSHHBIX MAarHUTOB, JEHCTBHS MAarHUTHOTO IOJS Ha TPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMAarHUTa, CBOWCTBA HJIEKTPOABMIaTelsl IOCTOSHHOIO ToOKa): (hopMynupoBaTh
MIpOBEPSEMBbIE MTPEATIOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOT0 000pY10BaHNUS, ONTUCHIBATH X0
OIbITa U (POPMYJINPOBATH BHIBOJIBL;

BBINOJIHATH MPSIMbIE HM3MEPEHHsI TeMIepaTypbl, OTHOCUTENIbHON BIAXXHOCTH BO3/1yXa, CHJBl TOKa,
HaNPSDKCHUS C UCTIOJIB30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PM3NYECKUX BEITUYMH, CPABHUBATH
pe3ybTaThl U3MEPEHUH C yUETOM 3aaHHOM aOCOJIFOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEZIOBAHUE 3aBHUCUMOCTH OAHOHM (pr3nyeckol BENMYMHBI OT APYTrod C HUCHOJIb30BAHHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTHBIICHHS MPOBOJHUKA OT €T0 JUIMHBI, TUTOMIAAN TOMEPEIHOTO
CeUeHMs M YAEJIbHOIO CONPOTHBIICHHS BEIIECTBA IMPOBOJHMKA, CHJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK,
OT HaNpsDKCHHS HA TPOBOJHHUKE, HMCCIIEJOBAHUE IIOCIEJOBATEIHHOTO M IMApaUICIbHOTO COEIMHEHHH
IIPOBOJIHUKOB): IUIAHUPOBATh HCCIEI0BaHHE, COOMpaTh YCTAaHOBKY M BBINOJIHATh M3MEPEHMS, CIEays
MPEUIOKEHHOMY TUTaHy, (UKCHUPOBATh pPE3YJIbTAaThl TOJIYYCHHOW 3aBUCUMOCTH B BHUAE TaOIHMI U
rpauKoB, Jie1aTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEJOBAHUS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpeHUs (PU3MUECKUX BeIMYUH (ylIenbHas TeIIOEMKOCTh BElIECTBa,
COIIPOTHBIICHUE MPOBOJHUKA, PabOTa M MOIIHOCTH AJIEKTPHYECKOTO TOKA): IUIAHUPOBATh W3MEPEHUS,
coOMpaTh KCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys NPEJIOKEHHON HHCTPYKLIMHU, U BBIYUCIATH 3HAUEHUE
BEJIMYUHBI;

coOroAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;
XapaKTepu30BaTh MPUHIUIIBI ACWCTBUS N3yUYSHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C ONIOPOM Ha UX
ornucaHus (B TOM YHCIE: CHUCTEMa OTOIUICHHS IOMOB, THTPOMETp, MapoBas TypOWHa, ammepMmeTp,
BOJIBTMETP, CYETUMK DSJIEKTPUYECKON SHEPruM, 3JIEKTPOOCBETUTENbHBbIE NPUOOpPHI, HarpeBaTelbHbIE
ANEKTPONPUOOPH!  (IPUMEPHI), ANEKTPHUECKUE NPEAOXPAHUTENH, SICKTPOMArHUT, JIIEKTPOABHUTATEIh
MIOCTOSIHHOTO TOKA), MCIIOJIb3Ys 3HAaHUS O CBOMCTBaX (PU3MUYECKHX SBICHUNA U HEOOXOAMMbIE (PU3NUECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEpUTENbHBbIE NPHOOPHI MO CXeMaM |
CXEMaTHYHBIM PHUCYHKaM (JKUIKOCTHBI TEpMOMETp, TEpMOC, IMCHUXPOMETpP, TUIPOMETp, JBUTaTelb
BHYTPEHHETO CTOpaHMs, JJIEKTPOCKON, pEOCTaT), COCTABJIATH CXEMBbI JJEKTPUYECKUX Iered C
MOCJeI0BaTeAbHBIM M MapajyIeIbHBIM COEIUHEHUEM 3JIEMEHTOB, pPa3jinyas yCJIOBHblE 0003HaueHUs
HJIEMEHTOB JIEKTPUYECKHX IIETICH;

NPUBOANUTE TIpUMEpHl (HAXOOUTh WHGPOPMAIMIO O TMpPHMEpax) MPAKTHYECKOTO HCIIONIb30BaHUS
¢u3nYeckux 3HAHUM B IOBCEJHEBHOM JKM3HU JUIsl oOecreueHHs Oe30MacHOCTH IMpH OOpaleHHH C
npubopaMM ¥ TEXHUYECKHMMH YCTPOHCTBaMH, COXpPAHEHHUS 3[0pOBbS M  COONIOJEHHS HOPM
9KOJIOTUYECKOTO MOBEJICHHS B OKPYKAOLIEH cpene;

OCYILECTBIIATh MOUCK MHGpOpManuu (U3NYecKoro cojepxanus B VIHTepHeTe, HA OCHOBE HMMEIOIINUXCS
3HAaHUHN W TMyTEM CPaBHEHHS JOTOJHUTEIHHBIX UCTOYHUKOB BBIJICISATH MH(POPMAIIUIO, KOTOpAsl SIBIISETCS
MIPOTHUBOPEUNBON MIIM MOXKET OBITh HEZOCTOBEPHOIA;

UCIOJb30BaTh IPH BBINOJHEHUM Y4YeOHBIX 3aJaHUN HAyYHO-TOMYJIIPHYIO JHUTEparypy (u3ndecKoro
COJIepKaHus, CIIPaBOYHBIE MaTepHAIIBI, pecypchl ceTH MHTepHeT, BIageTh NpruéMaMu KOHCTIEKTHPOBAHHSI
TEKCTa, IpeoOpa3oBaHus HH(YOPMAINK U3 OTHOW 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHE YCTHbIE cOOOIeHHs, 0000mas uHpOpMAHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOr0 COJACPXaHMA, B TOM 4HCie ITyOIMYHO MPEACTaBIATh Pe3yJIbTaThl
MIPOEKTHOM WJIM MCCIENOBATENbCKON AESATENbHOCTH, MPU 3TOM TPAMOTHO HCHOJB30BaTh W3yYEHHBIN
MMOHSATUWHBIN anmapat Kypca GU3uKH, COIPOBOXKIATh BRICTYIIJICHHUE TTPE3CHTAIIUCH;

IIPU BBHINOJIHEHUU YYEOHBIX IIPOEKTOB M HCCIEAOBAaHMM (PU3MUECKUX MPOLECCOB PACHPENEIIATh
0053aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTABJICHHBIMU 3a7jauyaMH, CICTUTH 3a BBHIIIOJHEHUEM IIaHA
JEeUCTBUI M KOPPEKTUPOBATh €ro, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJAJ B JEATEIBHOCTh TPYIIIH,
BBICTPaMBaTh KOMMYHHKAaTHUBHOE B3aMMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peiiaTh KOH(IUKTHI.



K koHIy o0yuyeHus B 9 kJiacce mpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YpPOBHE JOJDKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUMN:
WCIIOJIb30BaTh IOHATHS: CHCTEMa OTCY€Ta, MaTepualbHas TO4YKAa, TPACKTOPHUSA, OTHOCUTEIBHOCTb
MEXaHUYECKOTO JBIXKEHHSA, neopmanus (yrpyras, IUTaCTHYECKas), TPEHHE, ILEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U IEPETPy3KH, LIEHTP TSKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TIKECTH
TBEPOrO Tejla, paBHOBECHE, MEXaHMYECKHE KoJeOaHUs M BOJHBI, 3BYK, MH(QPa3BYK H YJIbTPa3BYK,
JIEKTPOMArHUTHBIE BOJIHBI, LIKaJla 3JEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTH,
CHEKTPBI UCITYCKAHUI U TIOTJIONIEHHS, anb(da, 6eTa- 1 raMMa-u3aydeHus, H30TOIIbI, SiJepHasi SHEPTeTHUKA;
pasnuyarh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHHOE JBUKEHHE, PABHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBKEHHE, CBOOOJHOE MaJieHUe TeJ, PaBHOMEPHOE JBM)KEHHE IO OKPY)KHOCTH,
B3aMMO/JICHCTBUE TeJI, pEaKTUBHOE JBUKEHHE, KOJIeOaTeIbHOE ABM)KEHUE (3aTyXalollie U BbIHYXK/IECHHbIE
Kose0aHUs1), PEe30HAHC, BOJHOBOE JBMKCHHME, OTPaKEHHE 3BYyKa, NMPSIMOJIMHEHHOE paclpOoCTpaHEHHUE,
OTpaXeHUE U IPEJIOMIIEHUE CBETA, MOJHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHHe Oeloro cBera B
CHEKTP M CJOXKEHHUE CIEKTPAJIbHBIX IIBETOB, JUCIEPCHsl CBETa, E€CTECTBEHHAs PaJUOAKTUBHOCTD,
BO3HHUKHOBEHHUE JIMHEIYATOro CeKTpa U3IyUYeHHs) IO OMMCAHUIO UX XapaKTePHBIX CBOICTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
pacro3HaBaTh NPOSIBICHHE H3YUYCHHBIX (PU3MUECKUX SIBICHUH B OKpy’KarouleM MHpe (B TOM 4YHUCIe
¢u3nueckue SIBICHUS B MPHUPOJAE: NPUIMBBI U OTIUBBL, JBHKeHUE IUIaHeT COJIHEYHOM CHUCTEMB,
PEaKTUBHOE [BMKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMM, 3E€MIIETPSACEHUE,
ceificMUuecKue BOJIHBI, I[yHaMH, 5XO, LIBETa TeJl, ONTHYECKHE SBJICHHS B NPUPOJE, OMOJOrHYecKoe
JeiicTBUe  BUAMMOTO,  YJIbTPa(HOJIETOBOIO M PEHTICHOBCKOI'O  M3JIYyYEHHMH,  €CTECTBEHHBIN
PaaMOaKTUBHBIN (OH, KOCMUYECKHE JIyUH, PaJUOAKTUBHOE U3TyUYE€HUE IPUPOJIHBIX MUHEPAJIOB, JeiCTBHIE
PaAMOAKTUBHBIX M3JIYyYEHUM HAOpPraHM3M 4YEJIOBEKAa), NP 3TOM IEPEBOAUTH IIPAKTHYECKYIO 3ajady B
y4eOHY10, BBIICIIATh CYILIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBJICHUM;
ONKCHIBATh U3yYEHHbIE CBOWCTBAa Tel M (PU3MYECKUE SBICHMS, HCIOJIb3YSd (PU3UUECKHE BEIUYUHBI
(cpenHsis U MTHOBEHHasi CKOPOCTh Te€jla NMPH HEPAaBHOMEPHOM JBM)KEHUH, YCKOpEHHE, MepeMelleHue,
MyTh, YTJI0OBasi CKOPOCTb, CUJIa TPEHUSI, CUJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOIO MaJAeHMUS,
BEC Tella, UMITYJIbC TeJla, UMIYJIbC CHJIbI, MEXaHW4Yeckas paboTa U MOLIHOCTh, MOTEHIIMAIbHAS SHEPTHUs
TeNa, MOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIU, MOTEHIIMAIbHAS SHEPIHsI CKATOU MPYKUHBI, KHHETHUECKAs
SHEprus, NOJHAsA MEXaHU4eCcKasl YHEPIus, IepUo/] U YacToTa KojeOaHHi, JITMHA BOJIHBI, TPOMKOCTH 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTedb MPEIOMIICHHSI Cpefbl), NMPU OMNHUCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3UYECKHIA CMBICI HCIOJIB3YEMBIX BEIMYMH, OOO3HAYEHHS M EIUHULBI (U3NYECKUX
BEJIMYMH, HAXOUTH (OPMYJIbL, CBS3bIBAIOLINE JaHHYIO (U3UYECKYIO BEIMYMHY C APYTUMHU BEIUYUHAMH,
CTPOUTH TPa(PUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MUYECKUE SIBJICHHUS M MPOILECCHl, MCIOIB3Ys 3aKOH COXPaHEHUs
SHEPTUH, 3aKOH BCEMUPHOIO TSTOTEHMS, MPUHLHUI CYNEPIO3ULUU CHJI, MPUHIUI OTHOCUTEIbHOCTH
INanunest, 3akoHpl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3AKOHBI OTPAXEHUS U NPEIOMIICHUS CBETa,
3aKOHBI COXPAHEHHUs 3apsAJ0BOIO U MacCOBOTO YHWCEN MpHU SACPHBIX peakuusX, MNP 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIHMCHIBATh €r0 MaTeMaTHYECKOE BhIPAyKEHHE;
OOBSICHATH (U3UUECKHE TPOLECChl M CBOICTBa Tel, B TOM YHCIE W B KOHTEKCTE CHUTYaIHid
MPaKTUKOOPUEHTHUPOBAHHOIO ~ XapakTepa: BBIBISATh NPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOMTH
00bsiIcCHeHHE U3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpOi Ha 2—3 M3Y4YEHHBIX CBOWCTBA ()M3WYECKHUX SBICHUH,
(u3MYeCKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;
pemath pacu€THble 3a7aud (OMHMpAIOLIUECs Ha CUCTEMY M3 2—3 ypaBHEHHUH), UCHOJIb3Yys 3aKOHBI U
(dbopmynBl, cBs3bIBaONINE (DM3WYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aa4d 3aliCHIBAThH
KpaTKO€ YCIIOBHE, BBISABIATH HEAOCTAIOIIME WM M30BITOUHBIC JaHHbIE, BHIOMpATh 3aKOHBI U (HOPMYJIH,
HEO0OXOUMBIE JIJISl PELLEHUS], IPOBOANUThH PAaCUEThl U OLIEHUBATh PEAIMCTUYHOCTDH MOJYUYEHHOTO 3HAUCHMUSI
(u3N4YEeCcKO BETUUNHBL;
pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIM (U3UYECKUX METOJOB, HCIIOJIb3YS
ONMCAaHUE UCCIIEIOBaHUs, BBIICIATH POBEPIEMOE MPEAION0KEHNE, OLIEHUBATh MPaBUIILHOCTh MOPSAIKA
MIPOBEICHUS HCCIIeI0BaHNUs, 1€1aTh BbIBO/IbI, HHTEPIPETUPOBATH PE3YIbTaThl HAOIIOAEHUI U OTIBITOB,;
IIPOBOJIUTH OIBITHI 1O HAOIIOAECHUIO (DU3UYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB Ten (M3ydeHue
BTOpOro 3akoHa HpI0TOHA, 3aKOHA COXpAaHEHUS dHEPIUH, 3aBUCUMOCTh NIEPHUO1a KOJIeOaHUH MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3ABUCUMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJIEOaHUH,



MPSIMOJIMHEIHOE PaCIpOCTPAaHEHUE CBETa, Pa3lIoKEHHE OeNnoro cBeTa B CIEKTp, HM3YYCHHE CBOWCTB
M300pakKeHUsT B IUIOCKOM 3€pKajie M CBOMCTB HM300paKECHHUS MpeaMera B COOHMpAroIIe JIMH3E,
HAOJII0/ICHNE CIUTONIHBIX M JIMHEWYATHIX CIICKTPOB M3JIYUYCHHUS): CAMOCTOSATEIHFHO COOUpATh YCTAHOBKY U3
M30bITOYHOTO Habopa 00OpYIOBaHHWsS, OIMHUCHIBATH XOJ OIbBITA U €r0 Pe3ynbTaThl, (OpMyIHpPOBATH
BBIBO/JIBI;

MIPOBOANTH MPU HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpeIeNisis CpeIHee 3HAaUCHUE N3MEPSEMO
BeTMYMHBI ((DOKYCHOE pPACCTOSHUE COOMPAIOIICH JUH3BI), 0OOCHOBBIBATH BBIOOP CIIOCOOA HM3MEpPEHUS
(u3MepuTensHOro MPudopa);

MIPOBONTH HUCCIICIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C MCTIOIH30BAHUEM MPSMBIX U3MEPCHHIA
(3aBUCHUMOCTH MyTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JBMXKEHHH 0€3 HauyalbHOW CKOPOCTH, Mepuoja
KoJIeO0aHWH MaTEeMaTHYECKOTO MasTHUKA OT JTMHBI HUTH, 3aBUCUMOCTH yTIJla OTPAXKCHHS CBETa OT YIJIa
NMajieHusl W YyIJia TpejoMJIeHHs OT yria MNajJeHus): IUIAHUPOBATh HCCIEIOBAHHE, CaMOCTOSITEIHHO
coOupaTh yCTaHOBKY, (PUKCUPOBATH PE3YIbTAThl OJYUYCHHOW 3aBUCUMOCTH (DH3MYECKHUX BEJIUYHH B BHJIC
TabIuI ¥ rpauKOB, 1eJaTh BHIBOBI MO PEe3yJIbTaTaM UCCIEIOBAHUS;

MIPOBOANTHh KOCBEHHBIC M3MEpEHHUs (PU3UUYECKUX BENUYUH (CpefHssi CKOPOCTh M YCKOpEHHE Tela MpU
PaBHOYCKOPCHHOM JBHKCHHH, YCKOPEHHE CBOOOJTHOTO IMaJIeHUs, KECTKOCTh MPYKUHBI, KOA(DOUIIUEHT
TPeHHUS CKOJIbKEHHUS, MexXaHuueckas paboTa W MOIIHOCTh, YacToTa U TMEPUOJ  KOJeOaHH
MaTEeMaTHYeCKOT0 M TPYKHHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMPAIONICH JIMH3BI, PaJHOaKTHBHBIN
($oH): MIaHUPOBATH MU3MEPEHHsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMONHITH MU3MEPEHUS,
clenysl TPeUIOKCHHON WHCTPYKIIMH, BBIYHCIIATH 3HAYCHUC BEIMYMHBI M aHAJIM3HPOBATH TOJTYYCHHBIC
PE3yNbTaThI ¢ YUETOM 33/IaHHOM MOTPEITHOCTH U3MEPEHU;

coOroAaTh MpaBuiia TEXHUKHU 0€30MacHOCTH Ipu padoTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

pa3nuyaTth OCHOBHBIE MPHU3HAKK W3YYCHHBIX (PU3MYECKUX MOJENel: MaTepHalbHas TOYKa, aOCOIIOTHO
TBEPIOE TENO, TOUCUHBIH MCTOYHHK CBETA, JyY, TOHKAs JIMH3A, TUIAHETapHAs MOJIENIb aToOMa, HYKJIOHHAs
MOJIeTIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha UX
omnucaHus (B TOM YHCIIE: CIIUIOMETpP, AATUYUKU TOJOKEHHS, PACCTOSIHUSI M YCKOPEHUS, paKeTa, 3XOJOT,
OYKH, MEpHCKoMN, (hoToammapar, ONTHUYECKHUE CBETOBOBI, CIIEKTPOCKOI, TO3UMETp, KaMmepa Buibcona),
WCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHHUI U HE0OX0uMbIe (PU3HUECKHUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl MU CXEMAaTHYHbIe PUCYHKHU U3YUYEHHBIX TEXHUYECKUX YCTPOICTB, M3MEPUTENIbHBIX
prOOPOB M TEXHOJIOTHYECKHX MPOIECCOB TPU PEIICHUH yYeOHO-TIPAKTUYECKHUX 3a]1ad, ONTHYCCKHE
CXEMBI JIJIsl TOCTPOEHUS N300pakeHU B TUIOCKOM 3epKajie U coOMparoIien JTUH3E;

MPUBOJUTH TpUMEphl (HaXoAWTh HH(DOpPMAIMIO O TMpHUMepax) MPAKTUYECKOTO HCIOJIb30BAHUS
(¢u3NYeCKUX 3HAHWN B TOBCETHEBHOM JKM3HU JUIsI oOecrieueHHs] Oe30MacHOCTH IMpH OOpalieHuu C
npubopaMu W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 3JI0pOBbS U  COOJIOACHHS HOPM
HKOJIOTUYECKOTO MOBEICHHS B OKPYKAIOIIEH cpee;

OCYIIECTBIIATh TOUCK HMH(POpPMAIUU (PHU3UUECKOTO coAepKaHust B VIHTEpHETe, CaMOCTOSATEIBHO
dbopMynupysl TOUCKOBBIM 3ampoc, HAXOAUTh IyTH OIpeIeJeHHs] JIOCTOBEPHOCTH TOTyYeHHOMU
nH(OPMAIIMY Ha OCHOBE MMECIOIIUXCS 3HAHUH W JIOTIOJTHUTEIBHBIX HCTOYHHKOB;

WCIIOJIb30BaTh TIPY BBIMOJIHCHUN YYEOHBIX 3aJaHUM HAyYHO-TIONMYJISPHYIO JIMTEPATypy (PU3NISCKOTO
COJIepKaHusl, CIIPaBOYHBIC MaTEepPHAIIbI, peCypchl ceTd MHTepHeT, BIaJeTh MpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE NMHUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha OCHOBE MH(OpMAIMM W3 HECKOJIBKUX
HMCTOYHUKOB (DU3MUECKOTO CONEpKaHWs, MyOJIMYHO TPEACTABIATH pPE3yNbTaThl MPOCKTHONH WIH
HCCIIEIOBATENBCKOM IESITEIbHOCTH, ITPHU A’TOM I'PAMOTHO MCIIOJIb30BAaTh U3YUYECHHBIM MOHATUWHBINA anmapaT
M3y4aeMoro pasaena (pu3uKd U CONMPOBOXKIATH BBICTYIUICHHE MPE3CHTAIMEl ¢ y4éTOM OCOOCHHOCTEM
ayJIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KoaunuecTBO 4acoB

Nen/m  HaumeHoBaHue pa3esioB M TeM NMPOrPaMMbl Beero KoHTpoJibHbIE IpakTuyeckue
padoThI padoTbI

Pa3nes 1.0u3uka u e€ posib B NO3HAHUM OKPY KAKOIIEro MUpPa

1.1 ®du3uka - HayKa 0 IpUpoae 2

1.2 DOU3NYEeCKUEe BETUYHNHBI 2

1.3 EcrecTBeHHOHay4HBINM METO/, IO3HAHUSA 2 1

Hroro mo pazneny 6

Pasnen 2.1lepBoHayaiibHble CBeeHNs 0 CTPOCHNH BellleCTBA

2.1 Crpoenue BemiecTBa |

2.2 JIBH>XeHue U B3aUMOJICHCTBUE YaCTHUIl BEIIECTBA 2 1

2.3 ArperaTHble COCTOSIHUSI BELIECTBA 2

Hroro no pazneny 5

Pasnen 3./IBukenune u B3aumMoaeiicTBre e

3.1 MexaHn4uecKkoe IBIKECHIE 3

32 Huepuus, macca, IIIOTHOCTh 4 1

33 Cuia. Bune! cun 14 1 2

Hroro no pazgeny 21

Pa3znea 4./laBiienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB

JaekTpoHHbIe (LU(POBHIE)
o0pa3oBaTe/IbHbIC PeCypChl

bubmnoreka LJOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
bubmnoreka LJOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

Hasnenue. [lepenaya naBneHus: TBEPAbIMU TEIAMH,

4.1
JKUIKOCTSIMHU U Ta3aMu
4.2 JlaBiaeHne KUJIKOCTH
4.3 ATMOcdepHOe TaBICHHE
4.4 JlericTBuE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX

TEJI0
Hroro no pazneny

Pa3nen 5.Pa6ota m MOIIHOCTH. JHeprus

5.1 Pabora u MoIIHOCTH
5.2 IIpocTbie MeXaHU3MBI
53 MexaHuueckasi SHeprust

Hroro no pasneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

21

12

68

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bubmuoreka [{OK
https://m.edsoo.ru/7f416194
bu6mmorekxa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bubmmorexa [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

8 KJIACC

Ne i/ HanmeHoBaHMe pa3/ieioB U TeM IPOrpaMMbl

Pa3zgen 1.TenioBble ABJICHUA

1.1 CtpoeHue U CBOMCTBA BEIIECTBA

1.2 TerutoBble Ipouecchl

Hroro no pazneny

Pa3nen 2.2/ieKTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tella U UX

2.1 N
B3aUMOICHCTBHIE
2.2 [ToCTOsTHHBIN 2IIEKTPUYECKUI TOK
2.3 Mar»uTHbIE SBICHUS
2.4 DneKTpoMarHuTHasi UHAYKIUs

Hroro no paszneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBO 4acoB

Beero KonTtposabHbie
padoTbl

7

21 1

28

7

20 2
6 1
4

37
3

68 4

IIpakTnyeckue
padoThI

1.5

14.5

DJIeKTPOHHBIe (LM(pPOBbIE)
o0pa3oBaTe/IbHbIE PeCypChI

bu6nuoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce



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

9 KJIACC

Ne i/ HanmeHoBaHMe pa3/ieioB U TeM IPOrpaMMbl

Pa3zgen 1. Mexannueckue siBJICHUSA
MexaHH4eCcKOe ABUKEHUE U CIIOCOOBI €ro

1.1

OITMCAHUS
1.2 B3aumopeiicTBue Ten
1.3 3aKOHbI COXpaHEHUS

Hroro no pasneny

Pa3gen 2. Mexann4deckue KoJ1e0aHus U BOJHDBI

2.1 Mexaunueckie KoJicOaHus

2.2 MexaHu4eckue BOJIHBI. 3BYK

Hroro no pazneny

KoaunuyecTBO 4acoB

Pasznen 3. BHGKTpOMaFHI/ITHOG moJie 1 3JICKTPOMAIrHUTHBIC BOJIHBI

QHGKTpOMaF HUTHOC TI0JIC U DJICKTPOMAIrHUTHLIC
BOJIHbI

3.1

Hroro no pazneny

Pa3gen 4. CBeToBbLI€E ABJICHUSA

4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI
4.3 Pa3noxxenue 6emoro cBeta B CIIEKTp

KonTtposabHbie IIpakTH4eckne
Bcero

padoThI padoThI
10 1
20 1 3
10 3
40
7 3
8 1 3
15
6 2
6
6 2
6 3
3 2

DJIeKTPOHHBIe (LM(pPOBbIE)
o0pa3oBaTe/IbHbIE PeCypChI

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

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

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

bu6nmmoreka [JOK
https://m.edsoo.ru/7t41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

Hroro no pazneny

Pa3gen 5. KBaHTOBLIE fIBJICHUSA

5.1 Hcnyckanue u MOTJIoEHUE CBETa aTOMOM
5.2 CrpoeHue aTOMHOTO sijipa
53 SnepHble peakuuun

Hroro no pazneny

Pasnen 6. [loBTopuTEIbHO-000011IAK0IINIT MOAYJIb

[ToBTOpEeHME U 06001IIEHUE CONEPKAHUSI Kypca

6.1 dbusuku 3a 7-9 knacc

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

17

102

27

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6

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



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

ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC

Ne

u/n Tema ypoka

1 ®Pusnka — Hayka o npupoje. SABieHus IpUPOABL.
dusnueckue ABJICHUA

) MexaHnueckue, TENI0BbIE, JJIEKTPUUECKUE,
MarHMTHbIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS

3 ®dusnuecKkue BEINYUHBI U UX U3MEPEHUE
Ypok-uccnenosanue "M3mepenue remnepaTypsl

4 IIPY TIOMOIIH KUAKOCTHOIO TEPMOMETPA U
JlaT4MKa TeMieparypsl”
Kak ¢u3uka u npyrue ecTecTBeHHbIC HAYKU

5 U3y4aroT npupony. EcrecTBeHHOHaY4YHbII MeTO]
no3Hanus. Onucanue GU3NIECKUX SIBICHUH ¢
IIOMOIILIO MOJIETIEN
VYpok-uccnenoBanue "[IpoBepka runoTesbl:

6 JAJIBHOCTB MOJIETA MIapUKa, ITIEHHOTO
TOPU30HTAJILHO, TEM OOJIblIIE, UeM OO0JIbIlIe
BbICOTA ITycKa"

7 Crpoenue Bemectsa. OnbIThI, JOKa3bIBaIOIINE
JUCKPETHOE CTPOEHHE BEIECTBA

8 JIBuKEeHME YacTHIL BELIECTBA

9 VYpok-uccienoanue « OnbIThl IO HAOTIOIEHUIO
TEIJIOBOTO PACLIMPEHHUS Ta30B»

10 ArperaTHble COCTOSIHHSI BEILIECTBA
B3aumocBsI3p MEXly CBOWCTBaMHU BELIECTB B

1 Pa3HBIX arperaTHbIX COCTOSTHUSX U UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI

12 Mexanndeckoe aBrxeHue. PaBHoMepHoe u

KosaunuyectBo 4yacos
Hara JJIeKTPOHHBbIE HU(PPOBHIE
Konrpoabnbie IIpakTnuyeckue

Beero paGoTLI pasoTLI U3yYeHHs1 00pa3oBaTebHbIE PeCypChI

1

1

1

1 1

1 bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

1 1

| bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

) bu6mmoreka [{OK
https://m.edsoo.ru/ff0a013e

1 1

1

) bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

1 bu6mmoreka [{OK


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

13

14

15

16

17

18

19

20

21
22

23

24

25

26

27

28

HEpPaBHOMEPHOE JABM)KECHHE

Ckopoctb. Enunuie! ckopoctu

Pacuer myTH 1 BpeMeHH IBUKEHUS

Wnepuus. 3akon nnepuuu. Bzaumoneiicteue ten
KaK IPUYMHA U3MEHEHHS CKOPOCTH JIBUYKEHUS Tell

IInoTHOCTE BCIIIECTBA. Pacuer maccel 1 00beEMa
TCJ1a 110 €10 INNIOTHOCTH

Jlaboparopnas pabota «OnpeaeneHne IIoTHOCTH
TBEPJIOTO TEIA»

Pemenue 3amay mo reme "IlimoTHOCTE BemecTna"

Cuna kak XapakTepuCcTHKa B3aUMOJICHCTBUS Tell.
Cuna ynpyroctu. 3akoH ['yka

Jlabopartopnas pabota «M3yueHne 3aBUCUMOCTH
pacTspkeHus (aedopmaryn) IpyKUHbI OT
IIPUJIOKEHHON CHIIBI»

SBnenue Tarorenus. Cuiia TSKECTH

CBsi3p MEX]ly CUIION TSKECTH U Maccoi Tena. Bec
Tena. Pemenue 3agay no teme ""Cuia tsokect"”

Cua TspDKeCTH Ha APYTux IIaHCTax. dusnueckue
XAPaKTCPUCTHUKHU IIJIAHET

N3smepenune cun. J{lunamomerp

Bec Tena. HeBecoMocTh

CrnoxxeHue IByX CHUJI, HallPaBJIEHHBIX 110 OJTHOM
npsMoii. PaBHOIEHCTBYIOIIAS CUIT
Pemenue 3amau no teme "PaBHoelcTBYOIIAS

n

CHI

TpeHHe CKOJIBKCHUS U TPCHUEC ITOKO. TpCHI/Ie B
npupoac U TCXHUKC

https://m.edsoo.ru/ff0a05¢c6
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079c¢
bubmuoreka [JOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c

Bbu6moreka [JOK
https://m.edsoo.ru/ff0al778
bu6mmoreka [JOK
https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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JlabopaTtophnas pabota «3yueHne 3aBUCUMOCTH
CUJIBI TPCHUS CKOJILXXCHUA OT CHUJIbI JaBJICHUA U
XapakTepa COMPUKACAIOIINXCS IIOBEPXHOCTEI»

Pemenue 3amad Ha onpeneneHue
PaBHOJIEVCTBYIOIIEN CHITBI

Pemenwne 3agau mo TemaM: «Bec Tenay,
«I"padmueckoe nzobpakenne cuim», « CHIIbI,
«PaBHOIEHICTBYIOIIIAST CUIT»

KonTponbhas pabota mo Temam: «MexaHu4deckoe
IBIDKEHHEY», «Macca, IOTHOCTEY, «Bec Tenay,
«I"padnueckoe nzooOpakeHre cuin», « CHIIBD)
HaBnenue. CriocoObl yMEHBIIICHUS U YBEITHYCHUS
JTaBJICHUS

JlaBienue raza. 3aBUCUMOCTb JIaBJICHHUS ra3a oT
00bEMa, TeMIiepaTypbl

[lepenaua naBiieHust TBEPIBIMU TEIIAMH,
JKUIKOCTSIMU U razaMu. 3axoH Ilackais
JlaBneHMe B )XKUAKOCTHU U ra3e, BhI3BaHHOE
JIEHCTBUEM CUJIBI TSHKECTH

Pemenue 3amad mo teme «JlaBneHue B )KHIKOCTH
u raze. 3axoH Ilackamsa»

Coobmaromuecst cocyapl

I'mapaBnuyeckuit mpece

ManomeTtpsl. [TopirHeBOM KUAKOCTHBINA HACOC

Atmocdepa 3emmu. [IpuanHbI CyiecTBOBaHUS
BO3YITHOW 000109KH 3eMIIu. 3aBUCUMOCTD
aTMOC(EepHOTO0 JTaBJICHHsI OT BHICOTHI HAJ]
YPOBHEM MOps

Bec Boznyxa. ATMocdepHoe 1aBiieHne

N3mepenne atmocdeproro napnenus. OnbIT
Toppuuennu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alccg

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6
Bbu6moreka [JOK
https://m.edsoo.ru/ff0a2376
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2826
bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2970
bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3136

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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3aBHCUMOCTH aTMOC(EPHOTO JTABIICHHS OT
BBICOTHI HaJl YPOBHEM MODSI
bapomeTtp-anepoua. ATMochepHoe AaBlieHHE Ha
pa3IMYHBIX BBICOTAX

Pemenue 3amau mo reme "AtMmochepHoe
naBieHue"

JleiicTBHE KUIKOCTH U Ta3a HA MOTPYKEHHOE B
HHUX TeJ0. ApXHUMeI0Ba CUjia

Jlaboparopnas pabota «Onpenenenue
BBITAJIKUBAIOIIEH CHUJIbI, ICHCTBYIONIEH Ha TEJIO,
MOTPYKEHHOE B KHUJIKOCTH

Jlaboparopnas padota mo Teme «lccienopanme
3aBHCUMOCTH Beca Tejla B Bojie 0T 00bEMa
MOTPYKEHHOU B )KHUJIKOCTh YaCTH TEIIa

IInaBanue Texn

Jlaboparopnas padota "KoHcTpynpoBanue
apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOJKU U
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue cynos.
BoznyxomnaBanuey, «JlaBienue TBepabIX Te,
KUJKOCTEN U Ta30B)»

Mexanudeckasi pabota

MontgocTth. EAuHUIEI MOIITHOCTH

VYpok-uccnenosanue "Pacuér MmomHocTH,
pa3BUBaEMOM MpHU MOIBEME MO JIeCTHUIIE"

IIpocteie Mexanu3msl. Peruar. PaBHOBecHe cuil Ha

pblyare

KonTponbhas pabota mo Teme «JlaBnenue
TBEPJBIX T, )KUJKOCTEH U Ta30By» /
Bcepoccuiickas mpoBepouHas paboTa

PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2fc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a3a96

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3{82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

bubmmoreka [JOK


https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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«JlaBreHue TBEPABIX TEN, KUIKOCTEH U Ta30B» /
Bcepoccuiickast npoBepoyHas paboTta

Pbruaru B TexHuKe, OBITY U IPUPO/IE.
Jlaboparopras padota «VccnemoBaHue ycioBuid
paBHOBECHSI phIUara»

Pemenue 3ana4 o remMe «Ycia0BUs paBHOBECUS
ppIyara

Koad¢uuuenT nonesHoro neicTBUS MEXaHU3MA.

JlaGopatopnas pabota «3mepenune KII1/]
HAKJIOHHOH TIOCKOCTH»

Pemenue 3amau mo reme "PabGoTa, MOIIHOCTD,
KH'HH

Mexanndeckast OHCPI'Hs. Kunernueckas u
MOTCHIMAJIbHAaA SHCPIrusa

3aKkoH COXPAaHCHUA MEXaHU4YECKOH SHECPIrrun

KonTponbhas pabota no teme «Pabora u
MOIIHOCTb. DHEPTUs»

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIpeIeTICHIE U3MEHEHUS
KUHETHYECKON U MOTEHUUAIIbHOW SHEPTUHU NPU
CKaThIBaHUH TeJa 110 HAKJIOHHOM miockocTu"

PesepBHblii ypok. PaboTa ¢ TekcTamu 1o TeMe
"MexaHnueckoe aBrKeHue"

PesepBHbIii ypok. PaGoTa ¢ TekcTamu 1mo teme
"Pabora. MomtHoCTh. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

0.5

0.5

12

https://m.edsoo.ru/ff0a4ffe

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a478¢e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48
bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4252
Bbu6moreka [JOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [{OK
https://m.edsoo.ru/ff0adeeb



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

Ne

n/n

10

11

12

13
14

Tema ypoka

OCHOBHBIC TTOJI0KEHHS MOJICKYJISIPHO-
KHHETHYICCKOM TCOPHU U UX OIBITHLIC
IOATBCPIKACHUA

Macca u pasMep aTOMOB U MOJICKYJI

Mopenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO
COCTOSIHUU BeEIlECTBa

OOBsicHEeHHE CBOWCTB TBEPAOTO, KHUIKOTO U
ra3000pa3HOro COCTOSHUI BeleCTBa HA OCHOBE
IIOJIOKEHUI MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH

KpI/ICTaHHI/I‘ICCKI/IC u aMOp(I)HBIe TCJ1a

CmauuBanue 1 KanwuisipHocTh. [loBepxHOCTHOE
HATSKECHUE

TemmoBoe paciupC€HUE U CKATUEC

Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO
TEIUIOBOTO JIBH)KEHUS YaCTHUIL

Buytpennss sHeprus. CriocoObl H3MEHEHUs
BHYTPEHHEHN SHEPruu

Buasl Tenonepenaun

VYpok-koHpepenuus "[IpakTruueckoe
HCIIOJIb30BaHUE TEIIJIOBBIX CBOMCTB BEILECTB U
MaTepHaJIoB B LIENSAX dHeprocoepexeHus"

KommuectBo Teriotsl. Y aeiapHas TEIIOEMKOCTD

ypaBHCHI/Ie TemioBoro Oamanca. TemaooOMeH u
TCILJIOBOC PABHOBCCHUE

JlabopaTtopHas pabota "HccienoBanue siBICHUS

KoanuyecTBo 4acoB

Bcero

KonTtposabHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3yYCHUS

JJIeKTPOHHbBIe N (ppoBbIE
o0pa3oBaTe/IbHbIE PeCypChI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a5256

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5800
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5530

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a5a26

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a6412

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a65¢c0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a6976

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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28

TeIJI000MeHa MTPH CMEIIMBAHUHU XOJI0THON U
ropsiueit BoabI"

Pacuer xoauuecTBa TEIIOTHI, HEOOXOAUMOTO IS
HarpeBaHus Teja U BBIIEISEMOTO UM MPU
OXJIAXKIECHUHU

JlaGopatopHas pabota "OnpezneneHue yaeabHON
TEIIOEMKOCTH BenlecTna"

3Hepr1/151 TOIIJINBA. yI[eJIBHaSI TCIUIOTA CropaHusd

IInaBnenue u OTBCPACBAHUEC KPUCTATNIMICCKUX
Ten. Y IenbHas TEIUIoTa IIaBICHUS

JlaboparopHas pabota "Onpenenenue yneapHON
TEIJIOTHI IJIaBJIeHU Jbpaa"

[TapoobpazoBanue u koHaeHcanus. Vcnapenue

Kunienue. Y nenbHas Temiora napooOpa3oBaHus U
KOHJICHCALIUU. 3aBUCUMOCTh TEMIIEpPaTyphl
KHUIIEHUSI OT aTMOC(HEPHOT0 JaBJICHUS

Brnaxxnocts Bo3nyxa. JlabopaTopnas padora
"OnpeneneHne OTHOCUTEIBLHON BIAKHOCTH
Bo3ayXxa"

Pewrenue 3amau Ha onpeneneHue BIaXKHOCTH
BO3/lyXa

[IpuHUMIIBI paOOTHI TEIJIOBBIX JBUTATENEH.
[TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CrOpaHusl

KII/ TermoBoro nurarens. TennoBele ABUTATEIN
Y 3aIlIATa OKPY>KAroIIeH cpeJibl

3aKOH COXpaHEeHMsI U MIPEBPALCHUS SHEPTUU B
TEIUIOBBIX IIpoLEccax

ITonroToBka K KOHTPOJIBHOU pabOTE MO TeEMe
"TennoBele siBieHUS. MI3MeHEeHNe arperaTbIx
COCTOsIHMI BelecTBa"

KonTponbHas pabora no teme "TerioBsie

https://m.edsoo.ru/ff0a6a98

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a6bb0
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7b5a
bu6nmoreka [IOK
https://m.edsoo.ru/ff0a71d2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7628

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83{2

bubnuoreka [JOK


https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

29

30

31

32

33

34

35

36

37

38

39
40
41

42

43

ABJICHUs. VI3MEHEHHE arperaTHbIX COCTOSTHUI
BelecTna"

DnexTpusaiys Ten. /[Ba poaa sJIeKTpUUECKUX
3apsioB

Ypok-uccienoBanue "IneKTpu3aIus Tl
WHAYKIHEH U IPU COMPUKOCHOBEHHUH"
B3aumoseicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona

Onexrpuueckoe nojie. HanpspkeHHOCTD
anekTpuyeckoro noss. [IpuHuun cyneprno3unuu
3JIEKTPUYECKUX TMOJIEN

Hocwurenu snekTprudecKkux 3apsiioB.
DnemeHTapHbI 3apsia. CTpoeHue atoMa
[IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUS
3IEKTPUUECKOTO 3apsiaa

Pemenue 3anay Ha MpUMEHEHHE CBOMCTB
INMEKTPUICCKUX 3aPSIOB

DNEKTPUYECKUAN TOK, YCIIOBHUS €T0
CylecTBOBaHMs. VICTOUHUKH AIEKTPUIECKOTO
TOKa

JlercTBUS 2IIEKTPUYECKOTO TOKA

Vpoxk-uccnenopanue "JledcTBUE ANEKTPUUECKOTO
TIOJIsl Ha TIPOBOJAHUKY U JUAJIEKTPUKHU"

DNEeKTPUYECKUM TOK B METAILIAX, KUJIKOCTAX U
razax

DneKkTpudecKasi erb U €€ COCTaBHBIC YaCTH
Cuna Toxka. Jlabopatopnas pabora "M3mepenue u
pEryJIUpOBaHKUE CUIIbI TOKA"

DneKkTpruyecKkoe HanpsbkeHue. Bonbtmerp.
JlabGopaTtopHas pabota "H3mepenue u
pEryJIupOBaHUE HANPSKEHUS"

COHpOTI/IBHeHI/Ie IMPpOBOJIHHKA. YI[GJ'IBHOG
COIIPOTUBJICHHUEC BCUICCTBA

0.5

0.5

https://m.edsoo.ru/ff0a86ae

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a8ala

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a9838

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8bd6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a%14

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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JlaGopaTtopHas paboTa "3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTHBIICHUS IPOBOJIHUKA OT
€ro JUTMHBI, TUIOIIA/I TIOTIEPEYHOT0 CEUEHUs U
Martepuana"

3aBUCHUMOCTh CHJIbI TOKA OT HANIPSDKEHUS. 3aKOH
OmMa 11 yyacTka 1enu

JlabopaTtopnas pabota "HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA, HAYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

IlocnenoBaTenbpHOE U MapajiCJIbHOC COCANHCHUS
IIPOBOAHHKOB

JlaboparopHas pabota "IIpoBepka npaBuia
CJIOKEHMSI HAIIPSHDKEHUN MTPU [OCIIeI0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

JIaGoparopHas pabota "lIpoBepka npaBuia s
CHWJIBI TOKA IIPH MapaljieIbHOM COSAMHEHUU
pe3uctopos"

Pemenue 3anay Ha npuMeHeHue 3akona Oma ams
Pa3IUYIHOTO COSIMHCHHMSI TPOBOTHIUKOB

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

JlaGopatopHas pabota "Onpeznenenue padoTsl U
MOIIHOCTH 3JIEKTPUYECKOTro ToKa"
DNeKTpuYecKue IenH U MOTPEONTen
aNeKTpudecKkoit sHepruu B ObITy. KopoTkoe
3aMbBIKaHHE

[TocTossHHBIE MAarHUTBI, UX B3AUMOAECHCTBUE
VYpok-uccnenosanue "M3yuenue nonen
MOCTOSIHHBIX MarHuToB"

MaruauTHOe noJsie. MarHuTHOE 1oJie 3eMJIH U €T0
3HAauYEHUE JJIs )KU3HH Ha 3emiie

[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeEMe
"DnexkTpuueckue 3apsaabl. 3apsIKEHHBIEC TeJIa U UX

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa738

bubmuoreka [JOK
https://m.edsoo.ru/ff0aad44a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aa04e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aaas8

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aadle

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aaf8a
bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab124

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bubnuoreka [JOK
https://m.edsoo.ru/ff0ab660

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac3d0
bu6mmorexa [IOK
https://m.edsoo.ru/ff0acOba

bubnuoreka [JOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
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65

66

67

68

B3auMOIeUCTBUS. [IOCTOSTHHBIN AIEKTPUUECKUN

n

TOK
KontpomnbHas pabota o teme "DieKTpuyecKue

3apsbl. 3apsHKEHHBIC Tella U UX B3aUMOJICHCTBUS.

[TocTosiHHBIIM MeKTpUdecKuit ToK" /
Bcepoccuiickas mpoBepodHas pabota

PesepsHblii ypok. Pabota ¢ Tekctamu 1o Teme
"ITocTostHHBIH A51eKTpUYeCcKuil TOK" /
Bcepoccuiickas mpoBepodHas pabota

OmneIiT OpcTena. MarautHoe mose
3JEKTPUUYECKOTO TOKa MarHuTHoOE 1oJjie KaTylKu
C TOKOM

[IpumeHeHue MEeKTPOMarHuToOB B TEXHUKE.
JlaGopaTtopHnas pabota "M3yueHue aeicTBus
MarHUTHOTI'O IOJIsl HA MPOBOJHUK C TOKOM"

DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.
Hcnonws3oBanue 31€KTpoABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHas pabota "KoHcTpyupoBaHue u
M3ydeHHe paboThI AJIEKTpOABHTATENS"

OmnbiTel @apazesi. 3aKOH 31EKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna
Onektporereparop. CriocoObl MOTydeHUS
3IEKTPUUECKOI PHEPrUu. DINEKTPOCTAHIIMY HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[ToaroroBka K KOHTPOJILHOM paboTe MO TEME
"DEeKTpUUECKUE U MAaTHUTHBIE SIBIICHUS"
KontponbHas padoTa o Teme "DIeKTpUIECKUe U
MarHuTHBbIC sIBJICHUS"

PesepsHblit ypok. Pabota ¢ TekcTamu 11o Teme
"TennoBeie siBIeHUS"

PesepBHbIil ypok. PabGorta ¢ TekcTtamu o Teme
"MaruutHsble siBIeHUs"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abea8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accSe



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
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9 KJIACC

KonunyectBo 4yacos
Ne Hara DJIeKTpOHHbIe U poBbIE

Tema ypoka Kontposnbnbie IIpakTuyeckue
n/n P Bcero P P u3y4yeHusi  oOpa3oBaTe/IbHBIE pecypehl

padoThI padoThI
1 Mexanunyeckoe ABMkKeHUE. MaTepuaibHas TOUKa
) Cucrema orcuetra. OTHOCUTEIBLHOCTD bubmuoreka [IOK
MEXaHUYECKOTO ABUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE bubmoreia LHOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE npsMOTUHEHHOE IBHKCHHE.
Cpennsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE PAaBHOYCKOPEHHOE IBUKECHHUE. bubnuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh IPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO
neuxenus. ['paduk ckopoctu
;| topempnasptors Onpeereaeyuopees o LOK
HAKITOHHON TI0CKOCTH" https://m.edsoo.ru/ff0adb18
8 CBoOonHoe nmagenue tei. OneiTel [ anunes
O waaorors obpamem. Tancinar w yrtonas buGaorexa LIOK
ckopocTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMuTEILHOE YCKOPEHUE
11 IIepssiit 3akoH HproToHa. BekTop cuibl Eggi?/ﬁ‘eiiiﬁ I£f0ac612
12 Bropoii 3akoH HerotoHna. PaBHonelicTByromas bubnuorexa [IOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HetoTona. Cyneprio3unus cui Egggﬁ;iﬁgﬁi 1020982
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bu6mmoreka [IOK
HproTona https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka bubmmorexa [JOK


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

16
17

18

19

20

21

22

23

24

25

26

27

28

29

Pemenue 3anay no teme «Cuia ynpyroctu»

JlabopaTtopHas pabota «OmnpeneneHne KeCTKOCTH
TPy KUHBDY

Cuna tpeHus

Pemenue 3aga4d mo teme «Cuna TPCHUS»

JlabopaTtopHas pabora "Onpenenenue
Kod((ULIeHTa TPEHUS CKOJBXKCHUS"

Pemrenue 3amau no teme "3akonsl Herorona. Cuia
yrpyroctu. Cumna TpeHus"

CI/IHa TAKCCTH U 3aKOH BCEMHUPHOI'O TATOTCHUSA.
YckopeHue cBOOOTHOTO MaJICHHUS

VYpoxk-koHpepenuus "JIBuxeHue Ten BOKpyT
rpaBUTalMOHHOrO 1eHTpa (CosHeUHas cucTema).
lNanaktuxn"

Pertenne 3agau mo reMme "Cuiia TSHKECTHA U 3aKOH
BCEMHUPHOTO TATOTEHUs"

[TepBast kocmuueckas ckopoctb. HeBecomocTs u
Meperpy3Ku

PaBHOBeCcHe MaTepuanbHOW TOYKH. AOCOTIOTHO
TBEpAOE Teno. PaBHOBecue TBEPAOTO Tea ¢
3aKpenIEHHON OChIO BpalleHUsl. MOMEHT CHJIBI.
LenTp TsxecTn

PaBHOBecue maTepuanbHOH TOUKUA. AOGCOTIOTHO
TBEpIOE Teno. PaBHOBEcHE TBEPAOTO TENA C
3aKpEIUIEHHON OChIO BpallleHUusl. MOMEHT CHUJIBL.
LlenTp TsKECTH

Pemrenne 3amad no reme "MomeHT cuisl. L{eHTp
TsKecTh"

[ToarotroBka Kk KOHTPOIBHOU paboTe MO TeEMe
"MexaHnueckoe IBUKeHNe. B3anMmoaencTeue

n

TCII

https://m.edsoo.ru/ff0aeca2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aee28
bubmuoreka [{OK
https://m.edsoo.ru/ff0af738
bu6mmorexa [JOK
https://m.edsoo.ru/ff0afa26
bu6mmoreka [IOK
https://m.edsoo.ru/ff0af8be
bu6mmorexa [JOK
https://m.edsoo.ru/ff0afb8e
bubmnoreka LJOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af5{8
bu6mmorexa [JOK
https://m.edsoo.ru/ff0af33c¢

bu6mmorexa [JOK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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37

38
39
40

41

42
43

44

45

KontponbHas padoTa nmo Teme "MexaHnueckoe
nBrkenne. Bsaumonetictsue ten"

Nmmynbse Tena. Umnynsc cuiibl. 3aKoH
COXpaHEHUs UMITYJIbCa. YTIPYIO€ U HEyIIPyroe
B3aMMOJCIICTBHE

Pemenue 3anay no teme "3akoH cOXpaHEHHUs
uMmIyibca'

VYpok-koupepennus "PeakTuBHOE NBMKCHHUE B
MpUpPOJIE U TEXHUKE"

Mexannueckas paboTa U MOILIHOCTb

PaboTa cuitbl TSKECTH, CUIIBI YIIPYTOCTH U CHUJIIBI
TPEHUSA

JlaGopaTtopHas pabora «OnpeneneHue padoThI
CWJIBI TPEHUS TIPU PABHOMEPHOM JBWKCHUU Tella
0 TOPH30HTAILHOW TTOBEPXHOCTHY

CBs13b 2HEepruu u padoThl. [loTeHManpHas
SHEprust

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPrUu

3aKkoH COXPAHCHUA SHCPIrU B MCXAaHUKCE

JlabopaTtopHas pabota «3yyeHue 3akoHa
COXPaHCHHUS DHEPTUNY

KonebarenbHoe ABMKEHNE U €70 XapaKTePUCTUKU

3aryxaromiue Konebanus. BeiHyXIeHHBIC
Konebanus. Pe3onanc

MareMaTnuecKuil ¥ NPy KUHHBIN MAsITHUKH
Ypok-uccienoBanue «3aBUCUMOCTb MEPUO/IA
KoJe0aHui OT KECTKOCTH MPY>KHHBI U MacChl
rpy3a»

[IpeBpaienne SHEPTUN IPU MEXAHHIECKUX
KOJIEOAaHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b06ec

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb07fa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b096¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84
bu6mmorexa [JOK
https://m.edsoo.ru/ff0b0db8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b12fe
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b20{0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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60

61

JlaGopaTtopHas pabota «OnpeaesieHne 4acTOThl U
neproja KoaebaHuii MpyKMHHOTO MasTHUKa

JlaboparopHas pabota «IIpoBepka
HE3aBHCUMOCTH TepHo/ia KojaeOaHuii rpysa,
MOJIBEIIICHHOT'O K HUTH, OT MaccChl rpy3a»

Mexanunyeckue BoJaHbI. CBONCTBa MEXaHUYECKHUX
BOJH. [IpofosibHbIE U TIOTIEpEYHBIE BOJTHBI
VYpok-koupepeHniusa "MexaHN4YeCKHuEe BOJTHBI B
TBEPIOM Telie. CelicMUYeCKre BOTHBI"

3ByK. PacnipocTpaneHue u 0TpakeHHe 3ByKa
Ypok-uccnenosanue "HabmroaeHue 3aBUCIMOCTH
BBICOTHI 3BYyKa OT 4acTOTHI"

I'poMKOCTb 3ByKa U BBICOTA TOHA. AKYCTUYECKUM
pe30HaHC

VYpok-koHpepeHus "YnbpTpa3Byk U UHPpPa3BYK B
MpUpPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeEMe
"3aKkoHbI coxpaHeHUs1. MexaHndecKkue KoiaeOanus
Y BOJIHBI"

KontposbHaas padoTa mo Teme "3aKoHbI
coxpaHeHus. MexaHn4ecKue KoJieOaHus U BOJHBI"
DIEeKTPOMArHUTHOE 1oJjIe. DIEKTPOMArHUTHBIE
BOJIHBI

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

VYpok-koupepenius "lllkana 37eKTpOMarHUTHBIX
BOJIH. Mcnionb30BaHuE 371€KTPOMAarHUTHBIX BOJIH
JUUIS COTOBOM CBSI3H"

VYpoxk-uccnenopanue "M3ydyeHue CBOMCTB
3J€KTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOmIBHOTO TenedoHa"

Pemenue 3amau Ha onpeiesieHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHOM BOJIHBI

DnekTpoMarHuTHas npupojaa ceeta. CKOpocTh
cBeTa. BostHOBBIE CBOMCTBA CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0blaec

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

bubmnoreka LJOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2abe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2c6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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68
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70

71

72
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74

75

Hctounuku cBeta. [Ipsamonuneitnoe
pacrpoctpanenue cera. 3atmenus CoiHIa U
JIyHb1

3aKoH oTpakeHHs cBeTa. 3epkaina. Pemenue 3agau
Ha IPUMEHEHHUE 3aKOHA OTPaKEHUs CBETa

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH IIpECIOMIICHUSA CBETA

[ToytHOE BHYTpPEHHEE OTPAKCHHE CBETA.
Hcnonb30BaHre NOTHOTO BHYTPEHHETO
OTPaKCHHS B ONITHYECKUX CBETOBOIAX
JlaboparopHas pabota "HccienoBanue
3aBHCHUMOCTH yTJIa MPEIIOMJICHHS CBETOBOTO JTyda
OT yIJIa MaJIeHus Ha rpaHuIie "Bo3ayXx-cTekio""
Ypok-koHpepeHnus "Vcnoib30BaHUE TTOTHOTO
BHYTPECHHETO OTPa)KCHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHASI CBSI3b"

JIna3el. OnTHYeCcKas CHUIIa JIMH3BI

[TocTpoenne n300paKeHUH B TNH3AX

JIaGopatopHas pabota "Onpenenenue GoKycHOro
PacCTOSIHUS U ONITUYECKON CUIIBbI COOMparoIet
JUH3b"

Ypok-koHpepenus "ONTHYECKHUE THH30BBIC
puOopsI"

I'ma3 xkak onTu4yeckas cucTema. 3peHHe

Ypok-koudepennus "Jledektsl 3penus. Kak
COXPaHUTH 3peHue"

Paznoxenue 6enoro cBera B cieKTp. OMBITHI
Herotona. CnoxeHune CreKTpaabHbIX [IBETOB.
Hucnepcus ceera

JlaGopatopHas pa6oTa "OMNbITHI 10 Pa3I0KEHUIO
0esoro cBeTa B CIIEKTP M BOCIPHUITHIO IIBETA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b3658

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b3c5c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b3f2¢c
bubmnoreka LJOK
https://m.edsoo.ru/ff0b444a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e
bu6mmorexa [JOK
https://m.edsoo.ru/ff0b4684

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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84
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86

87
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90

91

92

IPEAMETOB TPH UX HAOIIOJJCHNH Yepe3 IBETOBbIC
¢buabTpHI"

Ypok-npaktukyM "BoaHOBbBIE CBOWCTBA CBETA:!
mucriepcnst, nHTepdepernns u nudppakaus”
OmnsiTel Pe3epdopaa u rmiianerapHas MoJEb
aToMa

[Tocrynater bopa. Mozaens atoma bopa

Hcmyckanue U MOTJIOMEHUE CBETa aTOMOM.
KBanTsl. JInHelyaTeie CIIEKTPBI

Ypok-nipaktukym "HaOnroieHrne CrieKTpoB
ucmyckanus'"

PannoakTuBHOCTH M €€ BUIBI
Crpoenue atomHoro snapa. Hykinonnas moaens

PannoaktuBHbIe npeBpamenus. M3oromnsl

Pewenue 3anau no reme: "PannoakTuBHBIE
npeBpaieHus"

[Tepuon nonypacnana

Ypok-koHpepeHnus "PagroakTHBHBIE U3TYYCHHS
B NIPUPOJIE, MEUILIMHE, TEXHUKE"

S nepHblie peakiyu. 3aKOHbI COXPaHEHUS
3apsiI0OBOTO Y MacCOBOI'O YUCE

OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U
SHEPrUu

Pemenue 3agau no teme "SnepHeie peakiuun'

Peakuuu cunTesa u nenenus siep. Mcrounuku
sHeprun CoJiHIA U 3BE3]

Ypok-koHhepennus "SnepHas sHEpPTreTUKA.
JleficTBHs paguOAKTUBHBIX U3IyUYEHUN HA KUBBIE
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c12a8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c144c
bub6mmorexa [JOK
https://m.edsoo.ru/ff0c1550
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c18ac
bubmnoreka LJOK
https://m.edsoo.ru/ff0clal4
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1b4a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2126
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1¢c58
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1d7a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c1e88

bu6mmoreka [IOK


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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"DIEeKTPOMArHUTHOE MOJIEe. DIEKTPOMAarHUTHBIC
BoJIHBI. KBaHTOBBIC sIBiICHUS"

KonTponbhas pabota mo teme
"DIeKTPOMAarHUTHOE T0JI€. DIIEKTPOMAarHuTHbIE
BOJIHBI. KBaHTOBEIE ABICHUA"

IToBropenue, o0o0menue. JlabopaTopusie paboThI
1o Kypcy "Bzaumoneiicteue Ten"

[ToBTOpenue, o600meHne. Pemenne pacueTHbIX U
KaueCTBEHHBIX 3a1a4 1o TeMe "TerIoBbie
nporecch”

[ToBTOpeHme, 06001eHne. Pemmenue pacyeTHBIX U
KauecTBeHHBIX 3aaa4 1o Teme "KII] TermmoBeix
JBUrareiei"

[ToBTOpeHue, 06001meHne. Pemmenue pacyeTHBIX U
KauecTBEeHHBIX 3aaa4 1o Teme "KIIJ]
3JEKTPOYCTaHOBOK"

[ToBTopenue, 0600menue. JlabopaTopusie pabOThI
1o kypcy "CBeToBble siBieHUs"

[ToBTOpenue, o600menue. Pabota ¢ Tekctamu 1o
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ITPOBEPSEMBIE

HNPEIMETHBIE PE3YJIBTATBI OCBOEHMUA OCHOBHOM

OBPA3OBATEJILHON NPOTPAMMbI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

7 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

1.1
1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.12

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

pasiindaTth ABJICHHUA 110 OIIMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JACMOHCTPUPYIOIIUX JAHHOC (l)I/I3I/ILIeCKOC SIBJICHUC

pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (DU3UYECKUX SBJICHUN B OKPYXKAIOIIEM MHPE,
B TOM YHCJIe (DU3UUECKHE SIBICHUS B IPUPO/IE, IIPH ITOM NEPEBOAUTH MPAKTUICCKYIO
3a/layy B y4eOHYIO, BBIJEIATH CYIIECCTBEHHBIE CBOWMCTBA (MPH3HAKH) (U3HUYECKUX
SIBIICHUM

ONKCBHIBATh HW3yYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS, HCIIOIb3YS
buznyeckre BeIMYUHBI, IPU OMUCAHUU IMPABHILHO TPAKTOBATH (DPM3UYECKUN CMBICI
UCTIOJIb3YEMBIX BEJIWYHMH, WX OOO3HAYCHHS M EIWHUIBl (DU3MYECKUX BEIHYHWH,
HaXOAUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (U3WYECKYIO BEIUYHHY C JPYTHMMH
BEJIMYMHAMU, CTPOUTH IPpa)uKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH

XapaKTepu30BaTh CBOWCTBA Tell, (PU3UYECKHUE SIBICHUS W IPOLECCHI, HCIOIb3YS
U3Yy4YCHHbIE 3aKOHBI, MpPHU OSTOM JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3alUCHIBaTh €r0 MaTEMAaTUYECKOE BHIPAKECHHE

OOBSCHATh (PU3UYECKUE SIBICHUS, MPOIECCHl M CBOMCTBAa Tell, B TOM 4YHUCJIE U B
KOHTEKCT€  CHUTyallMii  IPaKTUKO-OPHUEHTHMPOBAHHOI'O  XapakTepa:  BBIABILITH
NPUYMHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH 00BACHEHHE U3 | — 2 JTIOTMYECKHX ILIAroB C
ornopoit Ha 1 — 2 U3yyeHHBIX CBOMCTBA (PU3NUECKUX ABJIEHUH, PUINYECKUX 3aKOHA
WU 3aKOHOMEPHOCTH

pemath pacyéTHele 3afauyd B | — 2 neicTBUSA, UCHOB3YsI 3aKOHBI M (HOPMYIIBI,
CBSA3BIBAIOIIME (U3WYECKHE BEIUYMHBI: Ha OCHOBE aHajgu3a YCJIOBHUSA 3aJaud
3aMUChIBaTh KPaTKOEe yCJIOBHE, MOJCTABIATh (PU3MUECKUE BEIMYMHBI B (OPMYIBI U
MPOBOANTH Pacy€Thl, HAXOAUTh CIIPABOYHBIE JAaHHbIE, HEOOXOAUMBIE JIs PEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOTYYSHHON (hPU3NYECKON BETMUUHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PEHIMTHh MPH TMOMOIIM (U3HUECKUX
METOJIOB, B OIHMCAHUHM HCCJIECJAOBAHUS BBIICIATH IMPOBEPSEMOE MPEIANOI0KEHUE
(runotesy), pa3nuyaTh W HUHTEPNPETUPOBATH IMOJYUYECHHBIN pe3yJabTaT, HaXOAWUTHb
OIMOKH B XOJI€ OTBITA, IeJIaTh BHIBOBI IO €T0 Pe3yJibTaTam

NPOBOJIUTH ONBITHl IO HAOMIONEHUIO (U3UUECKUX SIBICHUH WIH (U3UIECKUX
CBOHCTB Tel: GOPMYIHPOBATH MPOBEPSIEMBIC PEAIIONOKEHUS, COOUPATh YCTAaHOBKY
U3 TIPEJIOKEHHOTO 000pYJOBaHMsS, 3alHMCHIBATh XOJ OMbITA W (POPMYIHPOBATH
BBIBOJIBI

BBINIOJIHATh TPSIMbIE M3MEPEHUS] C HCIIOJIIB30BAHUEM AaHAJIIOTOBBIX M LU(POBBIX
npuOOpOB, 3aNMCHIBATh IMOKa3aHHUs MPUOOPOB € YYETOM 3aTaHHOW aOCOIIOTHOM
HOTPENTHOCTH U3MEPEHUH

MIPOBOJIUTH MCCJICIOBAHNE 3aBUCUMOCTH OJTHOM (DM3NYECKON BEIIMYUHBI OT APYTOHU C
HNCITIOJIb30BAHHUEM HpﬂMBIX H3MepeHHﬁ, y‘-IaCTBOBaTb B HJIaHI/IPOBaHI/II/I yqeGHoro
WCCICAOBAaHMUSA, COOMpAaTh YCTAHOBKY ©  BBINIOJHIATH HM3MEPEHUS,  CIEIys
NpPEUIOKEHHOMY TUTaHy, (DUKCHPOBATh pE3yJbTaThl IOJyYEHHON 3aBHCUMOCTH
(U3UYECKUX BEJIMUMH B BUJE TPEIJIOKCHHBIX TaOIHUI] ¥ TPapUKOB, JACIaTh BHIBOIBI
110 pe3yJibTaTaM UCCICAOBAHMUA

MPpOBOAWUTL KOCBCHHLIC U3MCPCHUA (1)I/ISI/II-ICCKI/IX BCJIMYHH, CIICAYA HpGI[JIO)KGHHOfI

UHCTPYKLUMHU: TIPU BBIOJIHEHUU U3MEPEHHH coOHpaTh HKCHEPUMEHTATbHYIO
YCTaHOBKY U BBIYUCIISITH 3HAUEHUE NCKOMOUN BEITHUNHBI
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8 KVIACC

Kon
NpoBepPsAEMOro
pe3yJabTaTa

1.1
1.2

1.3

1.4

1.5

1.6

coOmomaTh TpaBWia TEXHUKH OE€30MacHOCTH TMpu paboTe ¢ J1abopaTOpHBIM
000pyI0OBaHHEM

yKa3plBaTh NPUHIUNBI  JEHCTBHS NPHOOPOB M  TEXHUYECKUX  YCTPOUCTB,
XapaKTepu30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX IMPUOOPOB U TEXHUYECKUX
YCTPOUCTB € MOMOIIBIO UX OMHMCAaHUs, UCIOIb3Ys 3HAHHUS O CBOMCTBAX (PU3NUYECKUX
SBJICHUN Y HEOOXOIUMBbIE (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTHU

OPUBOJUTH MpUMEpPHl (HAXOAUTh HWHGOPMALUMIO O MpUMEPax) MNPAKTUYECKOTO
UCIOJIb30BaHUSl (DU3MUECKUX 3HAHUNA B IOBCEIHEBHOW XM3HM Uil oOecredeHus
0€30MacHOCTH MpH OOpalleHud ¢ NpudopaMH U TEXHUYECKUMHU YCTpOHCTBamH,
COXpaHEHMs 370pPOBbS U COOJIOAEHUS HOPM HKOJIOTHYECKOTO IIOBEJCHUS B
OKpY’Karolleu cpene

OCYLIECTBIIATh OTOOP UCTOUHUKOB MH(OpMalu B ceTh VIHTEpHET B COOTBETCTBHUHU C
3aJJaHHbIM TIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HUMEIOIIMXCS 3HAHUH U IyTEM
CpaBHEHHS Pa3IMYHBIX HCTOYHHUKOB BBIICIATH WH(POPMAIHIO, KOTOpAs SBISACTCS
IPOTUBOPEYMBOM MM MOXKET ObITh HEJIOCTOBEPHOM

UCIONB30BaTh MPU  BBIMNOJHEHUMHM y4eOHBIX 3aJaHU  HAYYHOINOIYJSAPHYIO
TUTEpaTypy (U3NIECKOTO COJCpIKAHUS, CIPABOYHBIE MAaTEpHUAJIbl, PECYPCHl CETH
WutepHer, Binaaerb npuéMaMyd KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHUs
uH(GOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MMCbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE 2 —
3 UCTOYHHMKOB HMH(pOpMaNUU (U3NYECKOTO COJEP)KaHUSA, B TOM YHCIE ITyOJIUYHO
JieNaTh KpaTKue COOOIICHUS O Pe3ysbTaTax MPOEKTOB WM YYeOHBIX MCCIIeIOBAaHUH,
IpU 3TOM TPaMOTHO MCIOJb30BaTh H3YYEHHBIM MOHATUWHBIA anmapar Kypca
(bU3HKH, COMPOBOKIATH BHICTYIUICHUE MPE3CHTAIIUECH

MIPU BHITIOJTHEHUH YY€OHBIX MPOEKTOB U UCCIIEOBAHUN pacTpeAesiTh 00sS3aHHOCTH
B TPYINE B COOTBETCTBUU C TMOCTABJIICHHBIMU 3aJa49aMH, CJICIUTH 3a BHITIOJIHCHHEM
IlaHa JICMCTBUH, aJICKBaTHO OIIGHMBATh COOCTBEHHBIH BKJIaJ B JCATEILHOCTH
TPYIIBI, BBICTpaWBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YYHUTHIBasE MHEHUE
OKPYXKaIOIINX

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

HCIIOJBb30BATh ITOHATHUA

pa3inyath SBICHUS MO OMHCAHHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIONINX JaHHOE PUZNIECKOE SBIICHUE

pacro3HaBaTh MPOSIBICHNUE U3YYCHHBIX (PHU3UUECKUX SIBICHUHN B OKPYXKAIOIIEM MHpE,
B TOM YHCJIe (PHU3NYECKUE SBICHUS B IPUPOJIE, IIPU ITOM TMEPEBOIUTH MPAKTUUECKYIO
3aa4y B y4eOHYIO, BBIICISITH CYIIECTBEHHBIE CBOWCTBA (MpHU3HAKH) (DU3HMUECKUX
SIBJICHUU

ONHUCBHIBATh HM3yYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJICHUS, MCIOIb3Ys
¢u3nuecKkre BETUUUHBI, IPU ONMMCAHUU NPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICIHT
UCTIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUS U €IUHUILIBI (PU3NUECKUX BEIMYUH, HAXOIUTh
(dbopMyIIbI, CBA3BIBAIONINE JAHHYIO (QU3UUECKYIO BEIUYHHY C APYTUMH BEJIMYMHAMH,
CTPOUTH TPaQUKHN U3YYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BETUUUH

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBJICHUS M IPOLECCHl, HCIOIb3Ys
U3yYeHHBIC 3aKOHbBI, MpPHU HSTOM JlaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aMKMCBIBATh €70 MATEMAaTUYECKOE BBIPAKECHHE

O00BACHATH (1)I/I3I/I‘ICCKI/IC IMpOoLCCChl U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

CUTyallUd MpPaKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa: BBIABISATh NPUYHHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH OGBHCHGHI/IG n3 1 — 2 JJOruuecKux Iaros ¢ IIOMOIIIBIO
1 — 2 u3y4YeHHBIX CBOWCTBAa (U3MYECKUX SBJICHUM, (HU3UYECKUX 3aKOHA WIH
3aKOHOMEPHOCTHU

pewmatb pacy€THele 3afayd B 2 — 3 neicTBUA, UCHOJB3YsI 3aKOHBI M (HOPMYIIBI,
CBs3bIBAalOIIME (DU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalW3a YCIOBHS 3aJaud
3alMChIBAaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTATOK JAHHBIX Ul PEIICHUS 3a/1a4H,
BbIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIs €€ pelIeHHUs, IPOBOAUTH PACcU&ThI
U CpaBHUBATh IOJY4YEHHOE 3HAYeHHE (PU3MUYECKONW BEIMUMHBI C W3BECTHBIMHU
JTAaHHBIMU

pacno3HaBaTh MNpPOOJIEMBbl, KOTOpPbIE MOXXHO PELIUTh MPU HOMOIIM (PU3HUECKUX
METOAOB, HCIIONb3ys  OIMUCAaHUE HUCCICAOBAHMSA, BBIICIATH  IIPOBEPSIEMOE
IIPEANOJIOKEHNE, OLEHUBATh IPABUIBHOCTh MOpPSAJKA IPOBEACHUS HCCIEIOBAHMS,
Jle1aTh BBIBOJIbI

MPOBOAMUTH OMNBITHI MO HAOMIOAEHUIO (U3MUECKUX SBICHUN WM (UBHYECKUX
CBOMCTB TeJI: (hOPMYJIUPOBATH MPOBEPSIEMBIE MPEIIIOI0KEHHUS, COOMPATh YCTAHOBKY
U3 TPEJIOKEHHOTO O000pYJOBaHUS, OIMUCBHIBATH XOJ OIBbITa U (OPMYJIUPOBATH
BBIBO/IbI

BBITIOJIHATE IMPAMBIC HU3MCPCHHA C HCIOJB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB n
JaTYNKOB (DM3MYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl M3MEPEHHH C y4ETOM
3aJJaHHOI a0COJIIOTHOM MOTPEUTHOCTH

NPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (hU3MYECKON BEIMYUHBI OT JPYTOi C
UCIOJIb30BAaHUEM IPSAMBIX H3MEPEHUI: IUIaHUPOBaTh MCCIEIOBaHUE, COOUpATh
YCTaHOBKY M BBITIOJHATH U3MEPEHHUS, CIIEeAys MPeII0KESHHOMY IUIaHy, (pUKCUpPOBaTh
pe3yJbTaThl MOJyY€HHON 3aBUCUMOCTH B BUJE TaOJIUI] U TpapUKOB, JeIaTh BbIBObI
10 pe3yJIbTaTaM MCCIIEIOBAHUSA

IPOBOJUTH KOCBEHHBIE N3MEPEHUs (PU3NUECKUX BEIUYHH: IJIAHUPOBATh U3MEPEHUS,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, CIIEAYs MPEAIOKEHHON MHCTPYKIUH, U
BBIYUCJIATh 3HAYECHUE BEITUYNHBI

coOnrofaTh TpaBWia TEXHUKH OE30MacHOCTH TpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM

XapaKTepu30BaTh NPUHLHUIBI JIEHCTBUS H3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOHCTB C OMOPOIl HAa UX OMHUCAHUS, UCTIONB3YS 3HAHUS O CBOMCTBAX (PU3NUECKUX
ABJIEHUHN 1 HEOOX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIbHBbIE MPHUOOPHI 1O
CXEMaM M CXEMAaTHYHBIM PUCYHKaM, COCTABIIATH CXEMBl JJIEKTPUYECKHX LIENEH C
IIOCJIEIOBATEIbHBIM W IApaJUICIBHBIM  COCAVMHEHUEM  JJIEMEHTOB, pa3iaudas
YCIJIOBHbIE 0003HaUEHUS 3JIEMEHTOB NIEKTPUUECKUX LIeTen

OPUBOJUTH TMPUMEPHl (HAXOAUTh WHGOPMAIMIO O TMpUMEpax) MNPAKTUYECKOTO
HUCIIOJIB30BaHUA (1)I/I3I/I‘-I€CKI/IX 3HAaHUUA B HOBCGL[HGBHOﬁ KU3HU OJIA oOecrieyeHus
0€30MacHOCTH MpH OOpalleHuH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpAaHEHHS 3JIOPOBBSI M COOJIOJCHHUS HOPM DSKOJOTHYECKOTO TIOBEJCHUS B
OKpY’KaroIleu cpeae

OCYIIECTBIIATH MOUCK MH(pOpManuu pusndeckoro coaepxanus B cetu MHTepHeT, Ha
OCHOBC HMCIOIIMXCA 3HAHUU U HyTéM CpaBHCHHA MNOIOJHUTCIIbHBIX HCTOYHWUKOB
BBIICTIATh MH(OPMALINIO, KOTOpAasi SBJISETCS NMPOTUBOPEUMBOW WM MOXKET OBIThH
HEJIOCTOBEPHOU

UCTONb30BaTh TNPH  BBIIOJHEHWM Y4YEeOHBIX 3aJaHUMl  HAyYHO-HOIYJSPHYIO
IUTEepaTypy (PU3NYECKOro COJECp>KaHUs, CIpPaBOUYHBIE MaTepUajbl, PECYpChbl CETH
WutepHer; Brnaaers mNpuéMaMH KOHCIIEKTUPOBAaHMS TEKCTa, NpeoOpa3oBaHUs
nH(}OpMAaIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIC TNMHUCHMEHHBIC M KpPaTKHUE YCTHBIE COOOIIEHUs, 00001Ias
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9 KJIACC

Kon
IpoBepPsAEMOro
pe3yJabTara

1.1
1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

MH(POPMALIMIO U3 HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COAEPIKAHUSA, B TOM YHCIIE
nyOJIMYHO TPEACTABIATh PE3yibTaThl NPOSKTHOH MM  MCCIIEIOBATEIbCKOM
JEATCIBHOCTH, IPU OSTOM TIPaMOTHO HCIOJIb30BaTh W3YYCHHBIM IOHATHHHBIN
amnmapar Kypca (GU3uKH, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIIUCH

IIpU BBIIIOJIHCHUU y‘le6HLIX IIPOCKTOB H I/ICCJ'ICI[OBaHI/Iﬁ (1)I/IBI/I‘ICCKI/IX nmponeccoB
pacupeaciaiaTb 0053aHHOCTU B Tpynrne B COOTBETCTBUM C ITOCTABJICHHBIMU 3aJa4aMU,
CJIICAUTL 3a BBIIIOJIHCHHUCM IIJIaHA Z[eﬁCTBHﬁ U KOPpPCKTUPOBATH €I'0, aJACKBATHO
OLICHUBATh COOCTBEHHBIN BKJIad B JCATCIBHOCTHL TIPYIIIbI, BBICTPAMBATH
KOMMYHHUKATHBHOC B3aI/IMOI[eI>'ICTBPIC, IMPOABJIAA T'OTOBHOCTDL Pa3pCilaTh KOH(bHHKTBI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrpPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pa3ianyath SBJICHUS MO OMHCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONINX JaHHOE PU3NIECKOE SBIICHUE

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PH3UUICCKUX SBICHUN B OKPYXKAIOIIEM MHpE,
B TOM 4YHCJIe (PU3NYECKUE SBJICHUS B IPUPOJIE, IIPU ITOM MEPEBOIUTH MPAKTUUECKYIO
3aa4y B y4eOHYI0, BBIICIATH CYIIECTBEHHBbIC CBOWCTBA (IMpU3HAKH) (DU3HUECKUX
SIBJICHUU

ONMCHIBATh HW3YYECHHBIE CBOMCTBAa Tel U (U3MYECKHE SBJICHUS, HCIIOJIb3YS
¢u3nueckre BEIUUUHBI, IPU OMMCAHUU NMPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS U €IMHULIBI PU3NYECKUX BETUUYHUH, HAXOAUTh
(opMyJIbl, CBS3BIBAIOILUE JAHHYIO (DM3HUECKYIO BEIMUYUHY C JPYTHMMHU BEINYUHAMHY,
CTPOUTH rpaMKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUUH

XapaKTEPpU30BaTh CBOMCTBA TECII, q)HBquCKI/Ie SABJICHUA W TPOUECCCHI, HCIOJb3Ys
HN3YUCHHBIC 3aKOHBbI, IPpU 3TOM JOaBaThb CJIIOBECCHYIO (I)OpMyJII/IpOBKy 3aKOHa H
3alMUCbIBATh €ro MaTCMAaTHYCCKOEC BhIPAKCHUEC

OOBACHATH (PU3WYECKHUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHWCIE U B KOHTEKCTE
CUTyallMd  MPaKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa: BBIBISATh  MPUYHHHO-
CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHUECKHUX I11aroB ¢ MOMOIIbIO
2 — 3 u3YyYCHHBIX CBOMCTBAa (U3MYECKUX SIBICHHH, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTHU

pemaTe pacy€THbIe 3a7ayd (OMHUpAIONIIMECs Ha CUCTeMy U3 2 — 3 ypaBHEHHH),
UCIIOJNIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (PU3MUECKHUE BETMUYHUHBI: HA OCHOBE
aHaJM3a yCJIOBHS 3aJayMl 3allUChIBATh KPATKOE YCJIOBUE, BBISBISATH HEJOCTAIOIINE
Wi W30BITOYHBIE JaHHBIE, BBHIOMpATh 3aKOHBI U (OPMYIbI, HEOOXOTUMBIEC IS
pelieHusi, TPOBOJIUTh pPAcu€Thl M OLEHUBATh PEATUCTUYHOCTH IOJYUYEHHOTO
3HaYeHUS (PU3NIECKON BETUUMHBI

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO pPEIIUTh MPH TMOMOIIM (PU3MUECKUX
METOJOB,  HCHOJIb3ys  OINKMCAHUE  MCCICNOBaHMs,  BBLIEIATH  IIPOBEPSIEMOE
IIPEAIIOIOKEHNE, OLEHMUBATh IIPABUJIBLHOCTH IIOPS/AKA IPOBEICHUSA HCCIIECIOBaHUA,
JIeTIaTh BBIBO/bI, HHTEPIPETUPOBATH PE3YJILTATHI HAOIIOAEHHUN 1 OIIBITOB

NPOBOJUTH OMNBITHI IO HAOMIONCHHIO (U3UYECKUX SBICHUH WIN (UIUIECKUX
CBOMCTB TE€J: CaMOCTOSITEJIBHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa
000pyI0BaHUs, ONUCHIBATh X0/ OTBITA U €T0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOIBI

MPOBOAMTH MPH HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, Ompenessisi cpeaHee
3HaUYCHHE H3MEpseMOl Benu4uHBI ((DOKYCHOE PaACCTOSTHHE COOWpAromied JIMH3HI),
000CHOBBIBATh BHIOOP CIIoc00a u3MepeHus (H3MepUTeILHOro Mprudopa)



1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

MIPOBOAMUTH HCCJIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH C HCIIOJIb30BAHUEM
OPSIMBIX  M3MEPEHUN: TUTAHUPOBATh HCCIECIOBAHUE, CAMOCTOSATEIBHO COOMpPATh
YCTaHOBKY, (PUKCUpPOBATh pE3yJNbTaThl MOJYUYEHHOW 3aBHUCUMOCTH (PU3HUECKUX
BEJIMYMH B BUJIE TaOIHIIM IpadUKOB, ANaTh BBIBOBI IO PE3YJIHTaTaM UCCIICOBAHUS

HIPOBOJIUTH KOCBEHHBIE N3MEPEHUs (PU3NYECKUX BEIMYMH: IJIAHUPOBATh U3MEPEHUS,
coOuparh HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIINOJHATH W3MEPEHHUS, CIEYs
IIPEMIOKECHHOW MHCTPYKLUH, BBIYKMCIIATH 3HAYEHUE BEJIMYMHBI U AHAJIU3UPOBATH
IIOJIyYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHON ITOIPEIIHOCTH U3MEPEHUN

coOnroAaTh NpaBUiia TEXHUKH O€30MacHOCTH mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHHEM

pa3inyaTh OCHOBHBIC MPU3HAKK M3YUYEHHBIX (PU3MYECKHX MOJENei: MaTepuaibHas
TOYKa, a0CONFOTHO TBEPIOE TEJIO, TOUCHUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
TJIaHETapHasi MOJIeJIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO siJipa

XapaKTepu30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOI HA UX OIMCAHUS, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (U3MUYECKUX
ABJICHUHN 1 HE0OX0IUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

UCIIOJIb30BATh CXEMbl W CXEMATHYHBbIE PHUCYHKH H3YYCHHBIX TEXHHYECKUX
YCTPOWCTB, HM3MEPUTENBHBIX MNPUOOPOB M TEXHOJOTMUYECKUX IPOLIECCOB TPHU
pelIeHUH Y4eOHO-NPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMbI ISl TOCTPOCHHS
M300paXCHHI B IJIOCKOM 3€pKaJie ¥ COOMpAronIeii TnH3e

OPUBOJUTH TMPUMEPHl (HAXOAUTH WHPOPMAILMIO O MPUMEPax) MNPAKTUYECKOTO
HUCIIOJIB30BAHUA (1)I/ISI/I‘~IGCKI/IX 3HaHUN B HOBCGI[HCBHOﬁ JKU3HU JIsA O6€CHC‘I€HI/I$I
0e30MacHOCTH MpH OOpalleHHH C MPUOOpaMH U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHUS 3JI0POBbSI M COOJIIOJICHUS HOPM DKOJIOTHYECKOTO TIOBEICHUS B
OKpY’KarolleHn cpene

OCYIIECTBIISATh MOMCK WH(popManuu (pusmdeckoro copepxkanus B ceTu MHTepHeT,
CaMOCTOSITEIbHO (OPMYJIUPYS TTOMCKOBBIA 3aMpOC, HAXOAWUTh IyTH OIPEIACICHHS
JIOCTOBEPHOCTH TONYYCHHOH HH(POpPMAIMM HAa OCHOBE HUMEIOUINXCA 3HAHUUH U
JOITIOJIHUTCIIBbHBIX HCTOYHHUKOB

UCIIONIb30BAaTh IPHU  BBIMIOJIHEHUH Y4YeOHBIX 33JaHU  HAyYHO-TIOMYJSPHYIO
auTepatypy (GpHU3MUECKOro cojep)KaHHs, CIPABOYHBIE MaTepUAbl, PECYpChl CETH
WuTepHer; BiageTh MNpUEMaMHU KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
UH(OPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO

co37aBaTh COOCTBEHHBIC TIHCBMEHHBIE UM YCTHBIE COOOINEGHHWS Ha OCHOBE
UHPOPMALIUK M3 HECKOJIBKUX HCTOYHHUKOB (PU3UYECKOTO COJEPKAHHS, ITyOIUYHO
MIPEJCTaBIISITh PE3YIbTAThl TPOCKTHOM WIIM MCCIIEI0BATEIBCKON NESITEILHOCTH, TIPU
3TOM TPaMOTHO HCHOJIb30BATh HW3YUYECHHBIM MOHATHIHBINA anmapar W3y4aeMoro
paznmena (U3MKKM W CONMPOBOXKIATh BBHICTYIUICHHWE TIpE3EHTAIMeld C yd4EéToM
0COOEHHOCTEHN ayTUTOPUHU CBEPCTHUKOB

IpU BBIMOJIHEHUN YYEOHBIX TPOEKTOB M HCCIENOBaHMNA (DU3MYECKHX MPOIECCOB
pacrpenienaTb 003aHHOCTU B IPYIIE B COOTBETCTBUM C MOCTABICHHBIMU 33/1a4aMH,
CJIEIWTHh 3a BBIIOJIHEHUEM IUIaHA JACUCTBUH M KOPPEKTUPOBATh €r0, aJEeKBAaTHO
OLICHUBaThb COOCTBEHHbBIM BKJIAJA B JEATENbHOCTb TIPYMIbI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aHMMO/ICHCTBHE, IPOSIBIISIS TOTOBHOCTh pPa3pemiaTh KOH(IMKTHI



INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pa3nena

Kona baemenrta

IIpoBepsieMmble 3JIEMEHTHI CO/IEPKAHMS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA

1.1

1.2

1.3

1.4

1.5

®uszuka — Hayka o mnpupone. SBiaeHus npuponsl. dPusnueckue
SBJICHUS: MEXAaHUYECKHUE, TEIUIOBBIC, JJICKTPUYECKUE, MArHUTHBIC,
CBETOBBIE, 3BYKOBBIE

Odusnueckue BeNWYUHBL.  VI3MepeHune  (PU3WYECKHX  BEJIIMYHH.
®usnueckue npubdopsl. [lorpemHocTs U3MepeHnii. MexayHapoHas
CHUCTEMa EJIMHUIL

EctecTBeHHOHAYYHBII METOJ| MO3HAHUA: HAONIOJICHHE, TTOCTAHOBKA
HAay4yHOIO BOIPOCA, BBIIBWJKEHHUE THUIOTE3, OKCIEPUMEHT IIO
IIPOBEPKE UIIOTE3, 00BSICHEHHE HAOII0JaeMOT0 SIBJICHUS

Onwucanue GpU3NUECKUX SBICHUN C MOMOIIBIO MOJIENIeH

[IpakTudeckue paboOTHI:

N3mepenue paccTosHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Ornpenenenne pa3MepoB MaJbIX TEJ.

N3mepenue temmepaTypbl pU MOMOIIH KUAKOCTHOTO TEPMOMETPA U
JATYMKA TEMITepaTyphl

I[TEPBOHAYAJIBHBIE CBEJJIEHNM A O CTPOEHWU BEIIECTBA

2.1

2.2
23

24

2.5

2.6

CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJbl, UX pa3mepbl. OMNbITHL,
JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEIIECTBA

JIBmxeHne dacTull BemecTBa. CBA3b CKOPOCTH JBIDKCHHUS YAaCTHIL C
Temrneparypoil. bBpoyHoBckoe nBmxenue, Tudpy3us

B3aHMOH€ﬁCTBH€ YacCTUll BCUICCTBA: IPUTAKCHHUE U OTTAJIKUBAHHNC

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH U
TBEPABIX (KPUCTAJUTMYECKUX) TeJl. B3anMOCBSI3b MEXIy CBONCTBAMHU
BEIIECTB B PAa3HbIX arperatHbIX COCTOSIHUSAX M HMX AaTOMHO-
MOJIEKYJISIPHBIM CTPOCHUEM

Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuueckue paboThI:

Onenka nauaMeTrpa aTroMa METOJIOM PsSAOB (C HCHOJB30BaHUEM
¢dotorpaduii).

OnbITH O HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHHS ra30B.

OneiTel 1O  OOHApYXEHHIO JEWCTBUA CHUJI  MOJEKYJSPHOIO
HMPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

3.4
3.5

Mexannyeckoe JABWKEHUE. PaBHOMEpHOE U HEpaBHOMEPHOE
JBUKEHUE

Ckopoctb. CpenHsisi CKOPOCTh IpPU HEPABHOMEPHOM JBUKEHHH.
Pacuér nyTu 1 BpeMeHU IBUKECHUS

SlBnenre uHEpIUU. 3aKOH HWHEpPIUU. B3auMoaencTBUe TEl Kak
MpUYMHA M3MEHEHMsI CKOPOCTH IBIDKEHHsS Tell. Macca kak mepa
WHEPTHOCTH TeJla

[InotHOCTH BemecTBa. CBSA3b MNIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B
eauHMIle 00BEMA BElIeCcTBA

Cuita xak XApaKTCPpUCTHKA B3aUMOJCHCTBUS Tell



3.6

3.7

3.8

3.9

3.10

3.11

3.12

Cuna ynpyroctu u 3akoH ['yka. M3MepeHue CHIIbI € MOMOIIBIO
JIUHAMOMETpaA

SIBnenue TaroreHus u cuia Tskectd. Cuia TSHKECTH HAa APYrUX
mwita"eTax. Bec Teima. HeBecomocTh

Cuna tpenus. TpeHue CKOJIbXKEHHMS U TpEHHE MOKos. TpeHue B
IIPUPOJIE U TEXHUKE

Cnoxenue cull, HaIPABJIEHHBIX o OJTHOM MIPSIMOM.
PaBHOElCTBYIOIIIASA CHIT

[IpakTudyeckue pabOTHI:

Onpenenenue CKOPOCTH PaBHOMEPHOTrO JABW)KEHUSA (IIapuka B
KUJKOCTH, MOJIETH DJIEKTPUYECKOrO0 aBTOMOOWISI M TakK Jajee).
Omnpenenenue cpeqHeil CKOPOCTU CKOJBXKEHHsI Opycka WM IIapuka
10 HAKJIOHHOMU IuiockocTu. OmnpesesieHne MIOTHOCTH TBEPIOIO Tea.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH pacTsbKeHus
(mepopmanmu) TPYXKUHBI OT TNPWIOKEHHONH cuibl. OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca
TeJa U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH

@u3nyeckue SABICHMS B IPUPOJE: IPUMEPHI ABMKECHUS C PAIIMYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHMBOH NPHUPOJE, NCUCTBUE CUIIBI TPEHHUS B
IIPUPOJIE U TEXHUKE

Texuuueckue yCTpOf/'ICTBaI JAUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7
4.8

4.9

4.10

I[aBJ'IeHI/Ie TBépI[Ol"O tena. CrocoObl YMCHBIICHHUA W YBCIIMYCHUSA
JaBJICHUA

JaBnenue raza. 3aBUCUMOCTh JIaBJIEHHS Ta3a oOT 00béMa,
TEMIIepPaTyphI

Hepeﬂaqa JaBJICHUA TBépI[BIMI/I TCJIaMH, XHUAKOCTAMHU H TIa3aMH.
3akoH Ilackans. [IHeBMaTHYECKHE MAlTUHEI

3aBUCHMOCTh JABJICHUS JKUJIKOCTH OT TUIyOWHBI. [ MapocTaTuueckuid
napajokc. CooOraronuecs: cocybl. ['uapaBimueckiue MeXaHu3Mbl

Atmocepa 3emnum U atmocepHoe  aaBineHue. [IpuuumHbl
CyLIeCTBOBaHMS BO3AYIIHON o6onouku 3emiu. OmbiT Toppuuennu.
3aBUCHUMOCTh aTMOC(EPHOTO JaBJIEHHUS OT BBICOTHI HaJ YpPOBHEM
Mops

Wzmepenne atmocdepnoro aasneHus. [IpuOopsl s U3MepeHUst
aTMOC(hEpHOTO JTaBJICHUS

JlelicTBME JKHIKOCTM W Ta3a Ha TNOTPYXKEHHOE B HUX TENO.
BrrTankuBarorias (apxuMeoBa) cuina. 3aKoH Apxumena

[1naBanue ten. Bo3ayxomnnaBanue

[IpakTudeckue paboOTHI:

WccnenoBanne 3aBUCMMOCTHM Beca Tela B BoJAEe OT 00bEMa
NOTPY>KEHHOW B JKMJAKOCTH  4acTu  Tena.  OmnpeneneHue
BBITAJIKUBAIOIIEH CHJIbI, JEHCTBYIOLIEH HA TEJNO, MOrPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBUCHMOCTU BBITAJKUBAIOLIEH CHUJIBI,
JNEHUCTBYIONIEH HA TEJIO B IKUAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKMBAIOIIECH CUJIBL,
NEHCTBYIOIIEH Ha TEJO B JKHJIKOCTH, OT 00BEMa MHOTpyXKEHHOU B
KUJKOCTh YaCTH Te€Ja U OT IVIOTHOCTH XKUAKOCTU. KoHCTpyHnpoBanue
apeoMeTpa WM KOHCTPYMpPOBAHHE JIOJAKM M OIpelaeieHue eé
rpy30M0AbEMHOCTH

duznyeckue SBJIECHUS B PUPOJIE: BIUSIHUE aTMOC(HEPHOro JAaBlICHUS



4.11

Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

TexHudeckue yCTpPOWCTBA: COOOIIAIONIUECS COCYAbl, YCTPOHCTBO
BOJOMPOBO/A, THAPABIMYECKUNA TIpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPILIHEBOM HACOC, ApEOMETP

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1
52

53
5.4
5.5

5.6
5 5.7

5.8

59

5.10
5.11

8 KJIACC

Koxa
pasaena

Koxa 2aemenTa

Mexanunyeckas pabota
Mexanunueckass MOITHOCTD

[IpocThie MexaHU3MBI: phIyar, 6J0K, HAaKIOHHAS IUIOCKOCTh. [IpaBumiio
paBHOBeCHs pplyara

[IpumeHeHue mpaBuiia paBHOBECHS phlyara K OJI0Ky

«3onotoe npaBuso» MexaHuku. KoapduureHnt noaesnoro nencTBus
MexaHu3MoB. [TpocTbie MexaHU3MBbI B OBITY U TEXHHKE

[ToTeHImaapHast YHEPTUM TeJa, MOJIHITOTO HaJl 3eMIIEN
Kunernueckas sHeprus

[lonnas mexaHudeckass 3HeEprus. 3aKOH M3MEHEHHsSI U COXPAHEHUs
MEXaHUYECKON IHEPruu

[IpakTudyeckue pabOTHI:

Omnpenenenne paboOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM IBM)KCHUU
TeJla N0 TOPU30HTAJIBbHOW NOBEPXHOCTU. MccnenoBanue yciaoBUi
paBHOBecusi poryara. M3mepenue KIIJ[ HakIOHHOW IJIOCKOCTH.
N3ydenue 3ak0Ha COXpaHEHHS] MEXaHUYECKOM SHEPTUU

®u3nuecKue sIBJICHUS B IPUPOJIE: PhIUAr B TEJI€ YEIOBEKa
TexHuueckue yCTpOWCTBA: pblUar, MOABUKHBIA M HENOABUKHBIN
0JIOKH, HAKJIOHHAS TJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY

IIpoBepsiemble 3J1€eMeHTHI COAEPKAHNUS

TEIUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8
6.9

6.10
6.11

OCHOBHBIE ~ TOJIOKEHHMSI ~ MOJIEKYJISIDHO-KMHETHYECKOW  TEOpHH
CTpoeHMs BemiecTBa. Macca U pasmepbl MoisieKyd. OmbITHI,
MOJTBEPXKIAOLIHE OCHOBHbIE MIOJIOKEHHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUU

Mogenu TBEPAOTO, KHUJIKOTO U Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

OOBsicHEHNE CBOWCTB ra3oB, KHIKOCTEH W TBEPIBIX TEJT HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHOKMHETUYECKON TEOPUU

CMauuBaHue 1 KallWJJIAPHBIC ABJICHHA
TemnmoBoe PaCIIuPCHUC U CIKATHUC

Temmneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTbIO TEIUIOBOTO
JBUKEHMSI YACTHII

Buytpennss sueprusi. CrocoObl U3MEHEHUs] BHYTPEHHEH >HEpruu:
TEeIuIoNnepeiaya U COBEpLIEHUE pabOoThI

Buapl Terionepenavn: TEIIONPOBOIHOCTh, KOHBEKITHS, N3TyUYCHHE
KomnyecTBo TemIoThL. Y aeibHas TEMI0EMKOCTh BEIECTBA

TemsooOMeH M TEIIOBOE paBHOBECHE. YpPaBHEHHE TEILIOBOIO
Oanmanca

IInaBnenue u OTBCPACBAHUC KPHUCTATNIMYCCKHUX BCHICCTB. Y nenbHas



6.12

6.13
6.14

6.15
6.16

6.17

6.18

6.19

TCIJIOTA ITJIaBJICHUSA

[TapooGpazoBanue u kouaeHcanus. Mcnapenue. Kunenue. Y nenpHas
TeII0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphbl KUIIEHUS OT
aTMoc(hepHOro TaBJICHHS

BrnaxnocTs BO3ayxa
DHeprus TOIUIMBA. Y IeibHas TEIIOTa CTOPaHUs

[Mpunnunsr  pabotel  TemnoBbix aurateneit  KIIJ  TemsoBoro
nsuraress. TernoBble IBUraTeNN U 3alIMTa OKPYXKAIOLIEH Cpebl

3akoH COXpaHCHUA U IPEBPALICHNSA SQHEPIrMK B TCILNIOBBIX IIpoHeCccax

IIpakTryeckue paboOTHI:

OnbITel 1O  OOHApPYXEHWIO  JCHCTBUS CHWJI  MOJEKYJISIPHOTO
IIPUTSKEHUS.

OnpITEl MO BBIPALIMBAHUIO KPUCTAIOB IIOBAPEHHOW CONM WJIU
caxapa.

OmnbITHl 110 HAOIIOAEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH
U TBEPJIBIX TEIL.

Omnpenenenue AaBIeHNUS BO3AyXa B OAJUIOHE MINPHIIA.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD ABJICHUS BO3yXa OT €ro
00bEMa M HarpeBaHUsI WM OXJIAXKACHUS.

[IpoBepka TUNOTE3bl JMHEWHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA
KHJIKOCTH B TEPMOMETPUUECKOH TpyOKe OT TeMIepaTyphl.
Habumonenne n3MeHeHUs BHYTPEHHEM 3HEpruM Tejla B pe3yibTare
TEeIuIoNnepe1au U paboThl BHEITHUX CHJI.

HccnenoBanue siBieHus TeriooOMeHa Ipyu CMEIIMBaHUM XOJIOIHOM U
ropsiyei BOJBL.

OnpeneneHne KOIMYECTBA TEIUIOTHL, IOJYYEHHOTO BOJOW IpH
TEIUIO0OMEHE C HarpeThIM METATUYECKUM IIUITUHIPOM.
OrnpeneneHne yaenbHON TEIIIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca nCapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIIAYKHOCTH BO3AYyXa.

Onpenenenne yeabHON TEMIOTHI TUIABJIECHUS JIBJA.

duznueckue SBIEHUS B NPHUPOJAE: MOBEPXHOCTHOE HATSKEHUE U
KanWUIIpHBIE SBIICHWS B TPHUPOJE, KPUCTAUIBI B TPUPOJIE,
m3nyuenue ConHIA, 3amMep3aHHe BOJOEMOB, MOPCKUE OpHU3HI;
o0Opa3oBaHHe POChI, TyMaHa, WHesl, CHera.

TexHuueckue yCTpONCTBA: KalnWUIAPBI, NPUMEPHl HCIOJIb30BaHUS
KPUCTAJIJIOB, JKUJKOCTHBIA TEPMOMETpP, JaTYMK TEMIIEpaTyphl,
TEPMOC, CHCTEMA OTOIUIEHUS JOMOB, TMTPOMETPBI, IICUXPOMETD,
napoBasi TypOMHa, IBUraTellb BHYyTPEHHETO CTOPaHMSL.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUSA

7.1

7.2

7.3

7.4

7.5
7.6

Onektpusanus Ten. /[Ba posia 31eKTpUUECKUX 3apsa0B
BsaumoneiictBue 3apsokeHHbIX Ted. 3akoH KysoHa (3aBUCHUMOCTD
CWJIbI B3aUMOJCHCTBHS 3apsSHKEHHBIX Tell OT BEJIIMYMHBI 3aps0oB U
PaACCTOSTHUSI MEXKTY TEJIaMH)

DnekTpuyeckoe mojie. Hanpspk€HHOCTh  AJIEKTPUYECKOTO  IMOJIA.
[IpuHUUn Cyneprno3uiuu 3IEeKTPUYECKUX ToJield (Ha KauyeCTBEHHOM
YPOBHE)

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTaApPHBIN AJIEKTPUUECKUN
3apsg. Ctpoenue aroma. [IpoBOIHUKYN M TUAIEKTPUKH

3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsaa

DNEKTPUYECKU TOK. YCJIOBHS CYHIECTBOBAHUS 3JIEKTPUUECKOTO



7.7

7.8
7.9
7.10
7.11
7.12

7.13
7.14
7.15

7.16

7.17

7.18

7.19

7.20

TOoKa. ICTOYHMKY MOCTOSIHHOTO TOKa

JleficTBUS ~ DJIEKTPUUECKOTO  TOKa  (TEIJIOBOE,  XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKU TOK B )KHJKOCTSIX U ra3ax

DnekTpudeckas 1enb. Cuiia Toka. DIEKTPUUECKOE HANIPSKEHUE
ComnpoTuBiieHHE TPOBOAHUKA. Y AEIBHOE COIPOTUBJICHUE BEIIECTBA
3akon Oma J1sl y4acTKa enu

[TocnenoBarenbHOE U MApAIICITHPHOE COSAMHEHUE TIPOBOTHUKOB
PaboTa 1 MOIITHOCTH 2JIeKTpuUecKoro Toka. 3akoH Jkoyst — Jlenna

DneKTpUyYecKrue LEeNU U MOTPEOUTENH AJIEKTPUUYECKOW 3HEPrUu B
obITy. KopoTkoe 3aMbikaHue

IloctosiHHBIE MarHuTEL. B3anMo1eiicTBHE ITIOCTOSHHBIX MAarHUTOB

MarauTtHoe 1oiie. MarHuTHoe IoJie 3eMJIM W €ro 3HauyeHue IS
JKA3HU HA 3emiie

Oneir  Opcrega. MarHuTHoe MOJ€  BJIEKTPUYECKOIO  TOKA.
IIpuMeHeHue 37IeKTPOMAarHuTOB B TEXHUKE

JleficTBue ~ MarHUTHOTO  TIOJISI HAa  TPOBOJHUK C  TOKOM.
DNEeKTpOABUTATEIb HOCTOSIHHOT'O TOKA. Hcnons3oBanue
AJICKTPOJIBUTaTEsIeH B TEXHMYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE

OnbiTel @apanes. SIBneHue 31eKTPOMarHUTHON UHAYKIMU. [TpaBusio
Jlenna

Onexrporereparop. CrnocoObl MOMYyYEHHs JIEKTPUUECKONW IHEPTUU.
DNeKTPOCTaHIIMKU Ha BO30OHOBISIEMBIX HCTOUHUKAX YHEPIHU

[IpakTuueckue padbOTHI:

OnbITel 1O HAOMIOACHUIO AJIEKTPH3ALMU TNl WHAYKUUEH M IpH
CONPUKOCHOBEHUH.

HccnenoBanue OEHCTBUS DJIEKTPUYECKOTO IO HA IPOBOJHUKHU U
JUDJIEKTPUKU.

COopka M mpoBepka pPabOTHl AJIEKTPUUYECKOW IIENH MOCTOSHHOTO
TOKA.

N3mepenue u peryjJnpoBaHue CUIIbI TOKA.

N3mepenue u peryinpoBaHue HaPSIKEHUS.

HccenenoBanue 3aBUCHUMOCTU CWIIBI TOKA, MAYLIETO Yepe3 PE3UCTOP,
OT COIIPOTHBIICHHSI PE3UCTOPA U HAIPSLKEHUS Ha PE3UCTOPE.

OneIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  JJIEKTPUUECKOIO
CONPOTUBIIEHUS MTPOBOJHUKA OT €ro JUIMHBI, IJIOMAIN OEPEYHOTO
CEYCHUS U MaTepHaa.

[IpoBepka npaBuia CI0KEHUS HAPSHKEHUH MPU MOCIIEN0BATEIBHOM
COEIMHEHUH JIBYX pe3ucTopoB. IIpoBepka mpaBumia sl CHIIBI TOKa
MIPU TapaJIeIbHOM COCIMHEHUH pe3ucTopoB. Ompenenenue padboTbl
3JEKTPUYECKOTO TOKa, MIAyHIero yepe3 pesucrop. OnpeneneHue
MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha pPE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YEPE3 JTAMIIOUKY,
or HampsbkeHust Ha Hed. Omnpenenenne KIIJI nHarpeBatens.
HccnenoBanue  MarHUTHOTO — B3aUMOJEUCTBUSL  MOCTOSIHHBIX
MarHuToB. M3y4eHne MaraMTHOrO IOJs NOCTOSHHBIX MarHUTOB IPU
ux o0benuHeHWU U paszneneHun. McciaemoBaHue —JAeWCTBUA
ANEKTPUYECKOTO TOKAa HAa  MarHUTHYH  CTpenky.  OmbIThL,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIbl B3aMMOJICUCTBUS KaTYILKH C
TOKOM M MarHura OT CHWJIbl TOKa M HAaIpPABJICHUS TOKA B KaTyILKE.
N3yueHne nelcTBUS MarHUTHOTO IOJS HAa HPOBOJHUK C TOKOM.
KonctpyupoBanue u  wusyueHue paOOTBl  3IEKTPOABUTATEINS.
N3mepenne KIIJ] snekTpoaBuraTtenbHOM ycTaHOBKH. OMNbBITHI 1O



7.21

7.22

HUCCICA0OBAHUIO SIBJICHUS 3J'I€KTpOMaFHI/ITHOI71 HHAYKIOWH:
HUCCICO0OBAaHUC U3MEHEHHI 3HaA4YCHUA n HaIpaBJICHUA
HHAYKIMOHHOI'O TOKa

@usnueckue SABJICHUS B IPUPOJE: JIIEKTPUYECKUE SIBICHUSA B
aTMocdepe, NEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE IIOJE
3emim, nperd MOIIOCOB, POJIb MArHUTHOTO TIONS JUISL JKU3HU Ha
3emiie, OJISPHOE CUSIHUE

TexHuueckue yCTpOMCTBA: DIIEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP,
peocTar, CYETUHMK DJIEKTPUYECKOW IHEPTUH, IEKTPOOCBETUTEIIBHBIC
pudopBI, HarpeBaTelIbHbIC AIIEKTPOIPUOOPHI (mpumepsl),
JNIEKTPUYECCKUE MIPEAOXPaHUTEIH, JJIEKTPOMArHuT,
3JIEKTPOJABUIaTElb IIOCTOSHHOIO TOKA, FEHEPATOP MOCTOSHHOIO TOKA

9 KVIACC
Kon
pasjiena Kon anementa [IpoBepsiemble 2IEMEHTBI COAEPKaHUSA
MEXAHUYECKUE SABJIEHUA

8.1 Mexanuyeckoe ABuxkeHue. MartepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUIKEHUSI

8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE

2.4 HepaBHomMepHoe npsimonuHeiiHoe BrkeHne. CpeHsas 1 MTHOBEHHAs
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JIBMKCHUHU

8.5 Yckopenue. PaBHOYCKOPEHHOE NIPSIMOIIMHENHOE IBUKEHHE

8.6 CBobOoaHoe nagenue. OneiThl [anunes
PaBHOoMepHOe pABmxKeHHME 10 OKpyxkHOcTU. llepuon u yacrora

8.7 oOpamienusi. JIuneliHas u yrioBas ckopoctu. LleHTpocTpemuTensHoe
YCKOpEHUe

8.8 [TepBeiii 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpetuii 3akoH HeroToHa

8.11 [TpuHIUTT CynIEepIIO3UITUN CUJT

] 8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHus: cuiia TPEHHS CKOJBKEHUS, CHJIa TPEHUS TIOKOsI, IPYTHE
BH/JIbI TPEHUS

R 14 Cuma TSXKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpPEHHE
CcBOOOIHOTO ITaEHN

815 JBmxenue ruianet Bokpyr ComHia. [lepBas kocMuyeckas CKOPOCTb.
HesecomocTb 1 neperpy3ku

8.16 PaBHOBecHe MaTeprabHON TOYKH. AOCOIOTHO TBEPAOE TEJIO

317 PaBHOBecue TBEpPHOrO TENMa € 3aKPEIUIEHHOW OCBIO BpALLCHUS.
MowmeHT cuinsl. L{eHnTp TsKECTH

8.18 Nmnynsc Tena. U3menenue nmmynbsca. Mmmnynbe cuiib

8.19 3aKOH COXpaHEHUsl UMITYJIbCa

8.20 PeakTuBHOE ABUXEHUE

8.21 Mexanndeckas paboTa U MOIITHOCTh

8.22 PaGora cun TskectH, ynpyroctu, TpeHus. CBsi3b SHEPTHH U PabOTHI

8.23 [loTeHumanbHast SHEPrUs Teja, NOJHATOrO HaJl IOBEPXHOCTHIO 3eMIIN

8.24 [ToTeHImanpHast SHEPTUsl CHKATOM MPYKUHBI
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8.25
8.26

8.27

8.28

8.29

Kunernueckas sneprusi. Teopema 0 KHHETUUECKON SHEPTUU
3aKOH COXpaHEHHUsI MEXaHUYECKON IHEPTUHU

[IpakTuueckue padboTHI:

Omnpenenenue cpeHe CKOPOCTH CKOJIbXKEHHs OpyCKa M JBHXKEHUS
1iapyuKa MO HAKJIOHHOHM miockocTu. OmpeneneHue yCKOpeHus Tena
IIPU PABHOYCKOPEHHOM JIBUYKEHUH 1O HAKIIOHHOM MJIOCKOCTH.
HccrnenoBanne  3aBUCHMOCTH ~ IyTH  OT  BPEMEHH  TIpHU
PaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HayaJIbHOW CKOPOCTH.

[IpoBepka TUNOTE3BI: €CIAM TPU PAaBHOYCKOPEHHOM JBIDKEHHH 0€3
HayaJIbHON CKOPOCTH IMYTHU OTHOCATCSA KakK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE TPOMEXYTKH BPEMEHH OJTMHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBXKEHUS OT CHJIbI
HOpMajbHOro JaBieHusa. Omnpenenenue KodpuLIUEHTa TPEHUS
ckonbkeHus. OnpeneneHue KECTKOCTH MpyxkuHbl. Ornpenenenue
paboTBl CHJIBI TpPEHUS TPU PABHOMEPHOM JIBIDKCHHH Tella TIO
rOpPU3OHTANBHONW  moBepxHOcTH. OmpexneneHue pabOThl  CHUJIBI
YIPYTOCTH TP MOABEME Tpy3a C UCIOIH30BAHUEM HEIOJBUKHOTO H
MOJIBUYKHOTO OJIOKOB

®dusnueckue SABICHUS B NPUPOAE: NPUIMBBI M OTIMBBI, JIBUKECHUE
wianeT COJIHEYHOHW CHCTEMBI, PEaKTUBHOE JIBXKCHHE JKHMBBIX
OpPraHu3MOB

TexHuueckue yCTpOMCTBAa: CHHJIOMETP, JAaTYUKHM  IOJOXKEHHS,
PacCTOSIHUS U YCKOPEHMSI, paKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2
9.3

9.4

9.5
9.6

9.7

9.8

9.9

KonebarenpHoe nBuwkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIECOAHUI:
MePUOJI, YaCTOTa, aMILTUTY1a

MareMaTtnueckuil U NpyXKUHHBIM MasATHUKU. [IpeBpamenue sHeprumn
IIPU KOJIeOATETbHOM JIBUKEHUU

3aTyxanume KoJIeOaHMsI. BBIHy)K)ICHHBIC kosieOanus. Pe3onanc

Mexanudeckue BoJiHbl. CBOMCTBa MeXaHMYECKUX BOJH. [IpomoiasHbie
W TIONEpEeYHble BOJIHBL. JIMMHA BOJHBI W CKOPOCTh €€
pacmpocTpaHeHusa. MeXxaHW4yeckre BOJHBI B TBEPAOM  TeEIE,
CEHCMUYECKHUE BOJTHBI

3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

Wudpa3Byk u yapTpa3zByK

[TpakTudeckue pabOTHI:

Ompenenenne 4acTOThl M TEpHUOJa KOJIEOAHWNH MaTeMaTHYeCKOTO
MasITHHUKA.

Onpenenenre 4YacTOoThl M Mepuoja KoOJeOaHWW  MPY>KUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIepHOJa KOJIEOAHWN IMOJBEHIEHHOTO K
HUTU Tpy3a OT AJIuHBI HUTH. VccrenoBanue 3aBUCUMOCTH MepUOa
KoJieOaHU TMPYKMHHOTO MasTHHKa OT Macchl Tpy3a. lIpoBepka
HE3aBHCHMOCTH TepHoJa KoJleOaHuil Tpy3a, MOABEIICHHOTO K HHTH,
OT Macchl Ipy3a W KECTKOCTU NPYXKUHBL. M3mepeHue ycKopeHus
CBOOOHOTO T/ ICHUS

dusuvecKkue SBICHUS B MPUPOJE: BOCIPHUITHE 3BYKOB KHUBOTHBIMH,
3eMJICTPSICCHUE, CEHCMHUYECKUE BOJIHBI, IlyHAMH, 9XO

TexHuueckue yCTpOWCTBa: HXOJIOT, WCIOIB30BAHUE YJIBTPa3ByKa B
OBITY M TEXHHUKE

SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
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10.1 DJIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMAarHuTHbIE BOJHBI. (CBOMCTBa
3J€KTPOMArHUTHBIX BOJIH

10.2 [IIkana 37e€KTPOMarHUTHBIX BOJIH

103 QHGFTpOMaFHI/ITHa}I npupona cBera. CKOpoCcTh cBeTa. BomHOBBIE
CBOMCTBa CBETA
[IpakTrueckue pabOTHI:

10.4 N3yueHue CBOMCTB  3JEKTPOMATHUTHBIX BOJH C  HOMOIIBIO
MOOUIIBHOTO TeneoHa

10.5 @dusuyeckue SBIEHHUA B IpUpojAe: OHOJOTrMYecKoe JeiCTBHUE

) BUJIUMOTO, YJIbTPa(pUOJIETOBOIO U PEHTI€HOBCKOIO U3TyUeHUI

10.6 TeXHquCKI/VIe YCTPOICTBA: UCHOIb30BAaHUE IJIEKTPOMATHUTHBIX BOJIH

JUTsI COTOBOM CBSI3U
CBETOBBIE SBJIEHUA

11.1 JlyueBas mozaens cBera. Mctoununku ceeta

11.2 [IpsamonnHENHOE PaCIIPOCTPAaHEHHUE CBETA

11.3 Otpaxxenue ceta. [lnockoe 3epkano. 3aKkoH OTpakKeHUs CBETa

114 [Ipenomnenne cBeta. 3akoH mnpenomseHuss cBera. [lomHoe
BHYTpPEHHEE OTPAKEHUE CBETA

11.5 JIunza. Xox jiydeil B JIMH3E

11.6 OnTHrueckas cuctema doroanmnapara, MUKPOCKOIa U TEIECKOIa

11.7 I'a3 xak ontuyeckas cucrema. bam3opykocTs U JanbHO30PKOCTh

11.8 Pasznoxxenue Genoro ceeta B crnekTp. OmnbiTel HptoTona. CnoxeHue
CIEKTpaJIbHBIX IBETOB. [lucnepcus cBera
[IpakTueckue padbOTHI:
HccnenoBanue 3aBHCHUMOCTH yria OTPaXEHHUS CBETOBOTO Jiyya OT
yrJia najieHusl.
W3ydyenne xapakTepUCTHK H300pakeHHUs IMpeiMeTa B IUIOCKOM
3epKaie.
HccnenoBanue 3aBHCUMOCTH yTiia MPEIOMIICHUS CBETOBOTO Jiyya OT

11.9 yrJjia naJ€Hus Ha TPAHMIIE «BO3JIyX — CTEKIIO.
[Tonydenue nzo0pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Onpenenenne (HOKYCHOTO  PACCTOSHUS ¥ ONTHYECKOH  CHIIBI
coOuparolei JIUH3bIL.
OMBITHI IO Pa3I0KEHUIO OEJIOTO CBETA B CIIEKT.
OnBbITHI 10 BOCTIPUSITHIO I[BETA MPEAMETOB MIPHU UX HAOIIOACHUM Yepe3
[[BETOBbIE (DUITBTPHI
®duznueckue siBIeHus B npupoxe: 3armenust ConHna u JIyHsl, 1iBeta

11.10 TeJ, ONTHYECKHWE SBJICHHS B armocdepe (1BeT Heba, pedpakiius,
pazayra, MUpax)

11.11 Texnudyeckue  yCcTpoiicTBa:  OYKH, TMeEpHCKom, QoToanmapar,
OTITHYECKUE CBETOBOJIBI

KBAHTOBBGIE ABJIEHUA

121 Omneitel Pe3epdopna u mianerapHas Mojaelb aroma. Mojeinb aToMa
bopa

120 Hcnyckanme u morjoiieHue cBera atoMoM. KBauTel. JluHeluaTbie
CHEKTPBI

12.3 PannoaktuBHOCTH. Anb(ha, OeTa- U raMMa-u3TydeHUs

12.4 Crpoenue artomHoro siapa. HykimoHHass Mopaenb aTOMHOTO sijpa.
N3oTomnsl

12.5 PagnoaktuBHbie mpeBpaienus. [lepuosa nosypacmaia aTOMHBIX s1I€p



12.6
12.7
12.8

12.9

12.10

12.11

12.12

Snepubie peakiuu. 3aKOHbI COXPAHEHHUs 3apsIOBOTO U MAaCCOBOTO
qucen

9HepFI/I${ CBA3H ATOMHBIX AJEP. CBs13b Macchl U OQHCPI'MH

Peakuuu cunresa u genenus saep. Ucrounuku sueprun ConHua u
3BE3]

Snepnasa osHepretuka. JlelicTBUE paaMOAKTUBHBIX W3JIyYEHUN Ha
YKUBBIE OPraHU3MbI

[IpakTuueckue pabOTHI:

HabmroneHnne CrijionIHbIX ¥ TUHEWYAThIX CIIEKTPOB U3TYUYCHHUS.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUH YACTULIBI IO TOPMO3HOMY
nyTH (1o potorpadusim).

N3mepenue paanoakTuBHOro hoHa

®uznueckue SBICHUS B NPUPOJE: ECTECTBEHHBIM pPAJIMOAKTHBHBIN
(GOH, KOCMHUYECKHE JIyud, PaJMOAKTUBHOE HU3IYYCHHUE TNPHUPOIHBIX
MHHEpAJIOB, JCHCTBUE PAAUOAKTUBHBIX M3JIYyUYCHHH Ha OpPraHU3M
YEJI0BEKa

TexHuueckue  yCTpoOMCTBa: CIEKTPOCKOIl,  WHJIMBHUAYaJbHBII
JO3UMETp, Kamepa Buiibcona



ITPOBEPAEMBIE HA OI'S IO ®U3UKE TPEBOBAHHUA K PE3YJIbTATAM OCBOEHUS
OCHOBHOH OBPA3OBATEJIbBHOU  ITPOI'PAMMBI OCHOBHOI'O OBILIETO
OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHS
MPOBEPAEMOro 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0
TpeOoBaHus o0pa3oBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKU B HAYYHOU KapTHHE MUPA; CHOPMUPOBAHHOCTH 0a30BBIX
MPEACTABICHUN O 3aKOHOMEPHOM CBSI3W M TO3HABAEMOCTH SIBJICHUH TMPUPOIBI, O
poNu dKCIepUMEHTa B (DU3HMKE, O CUCTEeMOOOpa3yromei ponu GU3NKH B Pa3BUTUU

1 €CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH, 00 IBOIONUN (HU3HUUECKUX 3HAHUN U
UX POJIH B LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTUHE MHPA, O BKJIaJIe POCCUICKUX U
3apyOC)KHBIX YUEHBIX-QU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIECCOB
OKPY’KaIOIIEro MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO U I0JIE), O JABIKEHHMM Kak croco0e
CYLIECTBOBAHMSI MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOW TEOPUU CTPOEHUS BEIIECTBA,
0 (U3MUECKOM CYIIHOCTH SBJICHUNH NPUPOABI (MEXaHMYECKUX, TEIJIOBbIX,
2 AJIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHE Pa3nyaTh SBJICHUS 110 OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢duznyeckoe SIBICHUE; YMEHHE PACIO3HABATh MPOSIBICHNE U3YUYEHHBIX (DPU3HMUECKHUX
SBJICHUH B OKPY’KalOIIeM MHpPE, BbIIEISIS UX CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

BJ'Ia,Z[eHI/IC OCHOBaMH ITOHATUHHOI'O arrapara U1 CUMBOJHMYCCKOI'O A3bIKa (1)I/ISI/IKI/I u
HCIIOJIb30BAHUC UX JIsI PCHICHUA y‘-I€6HBIX 3aaa4, YMCHHC XapaKTCpHU30BaATb
CBOMCTBa TCI, (1)I/ISI/ILICCKI/I6 SABJICHUS WU IPOLECCHI, UCII0JIB3Yys (bYHHaMeHTaJ'IBHBIe n
OMITMPUYICCKHUEC 3aKOHBI

YMeHne onuchIBaTh HU3YYCHHBIC CBOICTBA TE€I U (1)I/ISI/I‘~I€CKI/IC SABJICHUSA, UCIIOJIb3Y
(bI/ISI/IqCCKI/Ie BCIINYHHBI

Brnanenne ocHoBaMHM METOJIOB HAyYHOI'O MO3HAHUS C Y4ETOM COONIOIEHUS MpaBUII
0e30macHOro Tpyza: HabIoAeHnEe PU3NUECKUX SBICHUM:
YMEHHE CaMOCTOSITEIbHO COOMpATh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W3 JaHHOIO
Habopa 000pyIOBaHUS MO MHCTPYKIUH, OMHCHIBATh XOJI OINbITa U 3alUCBIBATH €TI0
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI;
NPOBEJCHUE MNPSIMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUYECKUX BEIUYMH: YMEHHE
IUTAHUPOBAaTh ~ M3MEPEHHUs, CaMOCTOSITENIbHO CcOOUpaTh 3KCIEPUMEHTAIbHYIO
5 YCTAHOBKY II0 WHCTPYKILUH, BBIYUCIIATH 3HAYCHUE BEIMYMHBI U AHAIU3UPOBATH
MIOJIyYEHHBIE PpE3yJIbTaTbl € Y4YETOM 33JaHHOM NOTPEIIHOCTH pe3yJbTaTOB
U3MEPEHU;
IIPOBEJCHUE HECIIOKHBIX HKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUN; CaMOCTOSATEIBHO
coOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M IPOBOJAUTH HMCCJIEIOBAHUE II0
MHCTPYKLWHU, TMPEACTaBIATh IOJyYEHHbIE 3aBHCHUMOCTH (DU3MUECKMX BEJIWYHH B
BUAe TaOnuIl W TrpaduKOB, YYUTHIBATh IOTPEIIHOCTH, JAeJaTb BBIBOJBI II0
pe3yJIbTaTaM MCCIIEIOBAHUS

[TonnmaHue XapakTEpHBIX CBOMCTB (M3MYECKHUX Mojeseil (MaTepuanbHas TOYKa,
a0COMIOTHO TBEPIOE TEJO, MOJAETH CTPOSHHS Ta3oB, JKUAKOCTEH M TBEPHABIX Tel,
IUIAaHETapHas. MOJIeNb aToMa, HYKJIOHHAas MOJAEIb AaTOMHOIO sApa) U YyMEHHE
MPUMEHSTH UX JUJIS OOBSICHEHUS (PU3MUECKHUX TPOIIECCOB

YMmeHue oOBSICHATh (U3UUECKHE NPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluud IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YACTHOCTH,

7 BBISIBIISAT NIPUUMHHO-CIIEICTBEHHBIE CBSA3M U CTPOUTH OOBSICHEHHE C ONOpPOH Ha
M3yYeHHBIE CBOWCTBA (PM3NYECKUX SBICHUH, (U3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH
U MOJECIIH

8 YMmenue pemiats pacuéTHeie 3afauu (Ha 0aze 2 — 3 ypaBHEHHUI), UCIIONB3YS 3aKOHBI
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u (QopMyJbl, CBsI3bIBaIOLINE (DU3MUECKHE BEIMYMHBI, B YAaCTHOCTH, 3alMCHIBATh
KpaTKOE YCJIOBHE 3aJa4d, BBISBISITH HEJOCTAIONIUE JAaHHBIC, BEIOMpPATh 3aKOHBI U
dbopMyIbl, HeOOXoaUMBIE Ui €€ pelIeHUs, UCIOJIb30BaTh CIIPAaBOYHbIE JaHHbIE,
MPOBOJIUTh PAcu€Thl M OLEHUBATh PEATUCTUYHOCTb IMOJYYEHHOTO 3HAYECHUS
¢bu3nyecKoil BeJIMUMHbI; YMEHHE ONpPEAesATh Pa3MEPHOCTh (PU3NUECKON BEIMYHHBI,
MOJIYYEHHOM MpHU PEIICHUH 3aa4l

YMeHue xapakTepu30oBaTh NPUHLUIBI JAEUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
YHCI€e OBITOBBIX HpI/I60pOB, N IMMPOMBIINIJICHHBIX TEXHOJIOTHYECKUX ITPOUECCOB 110 UX
OIHCAHMIO, UCTIONB3Ys 3HAHUSA O CBOWCTBaX (PM3UUECKUX SBICHUN M HEOOXOIUMBIE
¢du3nyecKkre 3aKOHOMEPHOCTH

YMeHue ucnonb3oBaTh 3HAHUS O (PU3MUECKUX SBJICHUSX B IOBCEIHEBHOW XU3HU
uis o0ecrieyeHHs 0€30MacHOCTH IMpH OOpaleHMH ¢ OBITOBBIMH NpUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMHU, COXpPAaHEHUS 370pPOBbsi U COONIOACHUS HOPM
HKOJIOTHUECKOT0 TOBEACHUSI B OKpY’XKalolled cpele; NOHMMaHHe HEeOOXOAMMOCTHU
NPUMEHEHUS JIOCTIKEHUH (PU3UKM M TEXHOJOTMH Uil  PallMOHAIBHOIO
IIPUPOIONIOJIB30BaHUS

OnbIT moucka, nmpeoOpa3oBaHUS W MpelaCTaBieHHs HHGOpManuu (U3NYECKOTO
COJIepKaHUs C UCTIOIH30BAHNEM MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH;
yMEHHE OLEHUBaTh JOCTOBEPHOCTb MOJNYYEeHHOW HWH(GOpMalKMd Ha OCHOBE
UMEIOLIUXCS 3HAHUI U JOINOJIHUTENbHBIX UCTOYHUKOB; YMEHHUE MCIIONb30BaTh MpU
BBIMIOJTHEHUH YYEOHBIX 33/JlaHUN Hay4HO-TIOMYJIAPHYIO JIUTEpaTrypy (HU3HuecKoro
COJIep’KaHus, CIIpaBOYHbIE MaTepuaibl, pecypchl ceTh HHTepHeT; BiajaeHue
0a30BbIMU HaBBIKaMH MpeoOpa3zoBaHus MHPOPMAIMK U3 OJHON 3HAKOBON CHCTEMBI
B JIPYT'YIO; YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIICHUS HA
OCHOBE MH(OpPMAIIMU U3 HECKOJIBKIX UCTOYHUKOB



HHEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D 11O ®PU3UKE

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
MEXAHUWYECKUE SABJIEHUA

Mexannueckoe nBuwkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTh
JBUKCHUS

PaBHOMepHOE M HepaBHOMepHOE nBiKeHue. Cpemnss ckopocTb. Dopmyrna uisi BEIYUCICHUS
CpemHeit ckopocTu: v = S/t

PaBHOMEpHOE TpSIMOJIMHEHHOE ABM)KEHHE. 3aBUCHUMOCTh KOOpPJMHATHI Tejla OT BPEMEHU B
Ciy4yae paBHOMEPHOIO MPSMOJIUHEHHOTO ABUKCHUS:

xX(f)=x,+vt
I'padpuku 3aBECUMOCTH OT BpEMEHH I TPOCKIIUU CKOPOCTH, MTPOCKIINU TIEPEMEIICHHUS, TTyTH,
KOOpAUHATHI IIPpU PAaBHOMEPHOM HpSIMOJIHHGfIHOM JBUXKCHUN

3aBUCUMOCTb KOOPJMHATHI TeJla OT BPEMEHHU B CIy4yae PaBHOYCKOPEHHOI'O MPSMOJIMHEHHOTO
JBHKEHHUS:

S;[{f} = 1'.|;|: * f_".?x *

t2| "E

@opMyIbl I IPOCKLUUH IEPEMEILECHHUs], IIPOEKIMU CKOPOCTH U IPOECKLUUU YCKOPEHUs IpHU
PaBHOYCKOPEHHOM NPSIMOJIMHEHHOM JIBHKCHUMU:

r_"‘
Sy (?) =y, I+a, - E s

U.TU) =Upy T, £,

a.(f)=canst,

Ly, — Uy, =2a.s,

rpa(bI/IKI/I 3aBUCUMOCTH OT BPCMCHU JI NPOCKINUUN YCKOPCHUSA, IPOCKIHUU CKOPOCTU, TPOCKIUN
NEPEMEILEHNS, KOOPAUHATBI IIPY PABHOYCKOPEHHOM NPSMOJIMHENHOM JBHKEHUH

CBoOonnoe majaenue. DopMyIibl, OMUCHIBAIONIME CBOOOAHOE MaJCHHE Tela MO BEPTUKAIU
(IBMKEHUE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEpXHOCTH 3emitH). ['paduku 3aBUCUMOCTH
OT BPEMEHHU JJIsl MIPOEKIMHM YCKOPEHUS], IPOEKLUNU CKOPOCTH U KOOPAMHATHI IPU CBOOOHOM
MaJICHUM TeJa 10 BEPTUKAIIH
CKOpOCTh PAaBHOMEPHOTO JIBIDKEHHS TeJIa TI0 OKPY>KHOCTH. HanpaBiieHne CKOpoCTH.
dopmyna s BEIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH U IIEPUO]T OOpaIeHusI:

2R

T

LlenTpocTpeMuTenbHOe yckopeHue. HarmpaBieHne EHTPOCTPEMUTENBHOTO YCKOPEHUS.
dopMmyita i1l BBIYUCICHUS] YCKOPEHUS:

b
=R
dopmyia, CBSI3bIBAIONIAs IEPUOJ M YACTOTY OOpaleHUS:
v=l
T

Macca. IInotHocts BemecTBa. @opmyiia il BBIYUCICHUS TIJIOTHOCTH:



1.8
1.9

1.10

1.12

1.13

1.14

1.15

1.16

1.17

1.18

_m
P=7

Cuna — BexkTopHas ¢uszndeckas BeauyrHa. ClIoKeHrue Chil
SAsnenne unepuuu. [lepBriit 3akoH HeroToHa
Bropoii 3akon HeroToHa:

F=m-a
CoHanpaBi€HHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TEJIO
B3aunmopencrtue Ten. Tperuit 3akoH Herorona:

Fryy=-F,

TpeHHe IIOKOSI U TPCHHUE CKOJIBXCHUA. (DOpMy.Ha AJId BBIYHUCICHUA MOIAYJA CHJIbI TPCHUA

CKOJIb/KEHHS:
F p = M- N

Hedopmarnus Tema. Yopyrue u Heynpyrue nedopmaiuu. 3akoH ynpyrou aedopmaruu (3aKoH

I'yka):
F=Ik-Al

BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMUPHOTO TATOTCHUSA:
F-G. my -inz
R
Cuna TsixecTu. Y CKOpeHHe CBOOOTHOTO TaICHHS.
dopmyna 17151 BBIYUCICHUS CHITBI TSDKECTH BOJIM3M oBepxHocTH 3emnu: F = mg.
JBmxenne minanet Bokpyr ConHua. IlepBas kocMuueckas ckopocts. HeBecomocTs n

Neperpy3ku

I/IMHy.]'IBC TCJIa — BEKTOpHAaA (I)I/IBI/I‘IeCKaH BCINYHHA.

=m0

I/IMHYJ'ILC cucTeMsbl Tel. M3MeHeHue HMITYJIbCA. I/IMHyJ'ILC CHJIBI
3akoH COXpaHCHUA UMITYJIbCA OJIA SaMKHYTOﬁ CHUCTCMBI TCII:
p=myUy +m, U, =const

PeaxTuBHOE JABMOKCHUC

MexaHnuueckas pa60Ta. (bOpMy.Ha JJISA BBIYHUCIICHUA pa6OTLI CHJIBI:
A=Fscosu

MexaHuueckas MOIIHOCTB:

nv=24
I

Kunernueckas u INOTCHIHAJIbHAaA OHCPI'r. CDopMyna JJISA BBIYHUCIICHUA KHMHETHYECKOM



1.19

1.20

1.21

1.22

1.23

1.24

1.25
1.26
1.27

SHEPTHUU:

HEJE
Be=mm

TeopeMa 0 KHHETUYECKOM OHCPIHUHU. CDOpMYJ'Ia JJIA BBIYHUCIICHUA HOTCHHH&HBHOﬁ 9HEPIUu TClia,
IOIHSITOTO

Hang 3eMiIéii:

E,=mgh

MexaHuueckas SHEPTUA:
E=E,+E,

3aKOH COXpaHEHUsI MEXaHUYECKOW sHeprun. PopMmyiia AJis 3aKOHA COXPAHEHUS MEXaHUYECKON
SHEPrUM B OTCYTCTBUE CHJI TpeHHUA: £ = const.
IIpeBpanieHue MEXaHUYECKOW SHEPIUU NPU HAJIMYUU CUIIbI TPCHHUSL.

[TpocTeie MEXaHU3MBI. «30JI0TOE PABHIIO» MEXAHUKH.
Peryar. Momenr cuiiel: M - FI.
YcnoBue paBHOBeCHs pblyara:

M +M, +..=0
[ToaBuxkHbIN 1 HeTOABUXKHBIHN O0J10KU. KITJ[ mpocThix MexaHU3MOB,
n= Aﬂmmnaﬂ

A‘S&IIH‘E[EE:E&H

JaBnenue TBEpIOTO TEA.
dopmyJia s BBIYUCICHUS JABICHHUS TBEPIOTO Tea:

_F
P=-

JlaBnenue raza. ATMocdepHoe 1aBleHuUE.
['uppocTaTudeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KUJKOCTH:

p=pgh+p_,

3akoH Ilackans. ['uppaBnuyecknii npecc

3akoH Apxumena. @opmyna Juist ONpeeIeHNs BHITAIKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha Telo,
HOrpy>XEHHOE B )KUIKOCTh WJIU ra3:

Fa =pgV

YcnoBue nnaBaHus Tena. IlmaBanue CYJO0B 1 BO3AYXOILIABAHUC

Mexanudeckue KojebaHus. AMIUTUTYHa, TEpUOA U dYacToTra Kosiebanuil. Popmyrna,
CBS3BIBAIOIAS YACTOTY U MEPUO] KOJIeOaHU:

MareMaTHuecKkuii U TpPYKUHHBIA MasTHUKHU. lIpeBpaiieHue sHepruu Npu KosedaTreabHOM
JBUKCHUU

3aryxatomue kojebanus. BernyxeHHble konebanus. Pezonanc

MexaHU4ecKrUe BOJIHEL HpOI[OJII)HI)Ie U NONCPCYHBIC BOJIHEBI. I[J'H/IHa BOJIHBI W CKOPOCTH
pacipoCTpaHCHHA BOJIHBI:



1.28

1.29

1.30

1.31

2.1

2.2

2.3
2.4
2.5

2.6
2.7

2.8

2.9

2.10

L=uv-T

3Byk. ['poMKOCTh M BbIcOTa 3ByKa. OTpa)keHHWE 3BYKOBOW BOJIHBI Ha TpaHUIIE NIBYX CpeEl.
HNHppa3Byk 1 yIbTpa3ByK

Ilpaxmuyeckue pabomwl

W3mepenune cpefHed IJIOTHOCTH BEIIECTBA; apXUMEIOBON CHIIBI, JKECTKOCTH IPYKUHBI,
Kod(puIMEeHTa TPEeHHS CKOJBKEHUsS; PadOThl CHUJIBI TPEHUS, CHIBI YIPYTOCTH; CpenHei
CKOPOCTH JBHIKCHHS OpyCKa IO HAKJIOHHOH IIOCKOCTH; YCKOPEHHUs OpycKa MpH JIBHIKECHUH I10
HAKJIOHHOH TUIOCKOCTH; YaCTOTHI M TIEpH0/Ia KOJeOaHU MaTeMaTHIEeCKOTO MassTHUKA; YAaCTOTHI
U Iepuoja KojeOaHUH MPYKUHHOTO MasTHHKA; MOMEHTAa CHIIBI, JEHCTBYIOIIETO Ha phlyar;
paboThl CUIIBI YNIPYTOCTU MPHU MOABEME Tpy3a C MOMOIIBIO HEMOABIKHOTO OJIOKa; paboThI
CHJIBI YIIPYTOCTH TIPH MOABEME TPY3a ¢ MMOMOIIBIO TTOIBHIKHOTO OJI0Ka.

HccnenoBanne 3aBUCUMOCTH apXUMEAOBON CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Telaa U OT
IUIOTHOCTH YKUJKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOIICH CHJIBI OT MAacChl TEJIa; CHJIBI TPCHHS
CKOJIBKEHHUSI OT CHUJIbl HOPMAJIBHOTO JAaBJCHHS W OT PoJia MOBEPXHOCTH; CHJIBI YIPYTOCTH,
BO3HUKAIOIICH B MPYKUHE, OT CTENEHU JaedopMalliu MPYKUHBI, YCKOpEeHUs: Opycka OT yria
HAKJIOHA HANPABISIONIEH; TIepruoia (4acTOThl) KOJIeOaHW HUTSHOTO MAasgTHUKA OT JITMHBI HUTH;
neproAa KojeOaHWH TNPYKUHHOTO MAasSTHHKA OT MAacChl Tpy3a H KECTKOCTH IPYKUHBI,
UCCIIEIOBaHNE HE3aBUCUMOCTU TEpHUOAa KOoNeOaHWM HUTSHOTO MAasTHMKA OT Macchl Tpys3a.
[TpoBepka yciioBUSI paBHOBECHS pbIvara

Qusuueckue A61eHUs 8 npupooe: TPUMEPHI ABIKEHUS C Pa3IMUYHBIMU CKOPOCTSIMU B KUBOU U
HEXUBOW MpUpOJE, NEUCTBHE CUJIbl TPEHUS B MPUPOJEC M TEXHUKE, MPUIUBBI U OTJIUBBI,
nBwkeHne maHeT CONTHEUYHON CHUCTEMBI, PpEaKTUBHOE JBMIKEHUE KUBBIX OPTraHW3MOB, phlUaru
B TEJNie YeJIOBEKa, BIMSHHUE aTMOC(HEPHOrO [aBICHUS Ha >KMBOM OpraHU3M, IJIaBaHUE DPbIO,
BOCITPHUSITHE 3BYKOB >KHBOTHBIMH, 36MJIETPSICEHHE, CECMHYECKHUE BOJIHBI, IlyHAMH, 9XO

Texuuueckue ycmpoticmea: CHOUAOMETpP, NaTUUKHU TOJOXKEHHs, PACCTOSHUA U YCKOPEHHS,
JTUHAMOMETp, TOIIUITHUKY, PAKEThI, phlYyar, MOABMKHBIN U HETIOABM)KHBIN OJIOKU, HAKIIOHHAS
TUIOCKOCTB, IIPOCTBIE MEXaHU3MBI B OBITY, COOOIIAONINECS COCYABI, YCTPOMCTBO BOJOIIPOBO/IA,
THJIPaBIMYECKUN TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCIIOJI30BAHUE YIIbTPa3ByKa B ObITY U TEXHUKE

TEIIIOBBIE ABJIEHUA

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKONH TEOpPUM CTpPOEHHus BeulecTBa. Mopenu
TBEPJIOTO, KUAKOIO U razoo0pazHOro cocTossHuil BemecTBa. Kpucramanueckue u amopgHbie
Tena

JBuxenne wyactui BemiecTBa. CBsI3b CKOPOCTH JABM)KEHHS YAacTHULl C TEMIEPATYpPOH.
BbpoyHnoBckoe nBuxkenue, mupdysus

CMmauynBaHue u KalmWJIISAPHBIC SABJICHUA
TermnoBoe paclIupeHne U CokaTue
TermmoBoe paBHOBECHE

Buytpennss sneprus. Pabora u Temomepeada Kak CHocoObl W3MEHEHHS BHYTPEHHEH
SHEPrUu

Bupl Teruionepeaaun: TeIIONPOBOHOCTh, KOHBEKIIHS, M3 TyUYECHUE
Harpepanue u oxnaxaenue tei. KonudecTBo TEIoThl. Y AelibHas TEIIOEMKOCTD:

Q=cmlt,—t,)

3aKOH COXpaHEHUs SJHEPTUU B TEILUIOBBIX ITPOLIECCAX. Y PAaBHEHUE TEIUIOBOIO OajaHca:

0,+0,+..=0

HNcnapenue u koHaeHcanus. V3MeHEHHE BHYTPEHHEW SHEpPrMU B IPOLECCE HCIIAPEHUS U
KoHJieHcanuu. Kunenue sxuakocTu. Y aenpHas TeIioTa napooopasoBanus: L = O/m
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2.12
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3.2
3.3

34

3.5

3.6

3.7

3.8

3.9

Brnaxxnocts Bo3myxa

IInaBnenne wu kKpucraumsauus. VI3MeHeHHe BHYTPEHHEW OJHEPruM IpU IUIABJICHHH U
KPUCTAJUIM3aLUU. Y JeNIbHas TEIUIOTa IIIaBICHUA:

9

A=
m

BHyTpeHHss sHEprus cropanus TOIUIMBA. Y IeJbHasl TEIJI0Ta CrOpaHus TOIUMBa: ¢ = O/m

[Tpunnmne! padotsl TernoBbix aurareneii. KI1J[ TeroBoro npuratens

Ipaxmuyeckue pabomuol

N3MmepeHnne ynenpHOW TEIUIOEMKOCTH METAJUIMYECKOr0 LIWIMHAPA; KOJIUYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOM KOMHATHOM TeMIlepaTypbl (PUKCHUPOBAHHON MAacChl, B KOTOPYIO OIYIICH
HarpeThli IWIMHAP; KOJIMYECTBA TEIUIOThI, OTIAHHOIO HArpeThIM IIWIMHAPOM, IOCJe
ONYCKaHWs €ro B BOJY KOMHATHOW TEMIEPaTyphl, OTHOCHUTEIBHOH BIAXHOCTH BO31yXa;
yACJNbHOW TEIUIOTHI IUIaBJICHUS Jbaa. McciaegoBaHue WM3MEHEHUs TEMIEpPaTypbl BOJBI IMPHU
Pa3IMYHBIX YCIOBHSX; SBJICHUS TEIUIOOOMEHA MPH CMENIMBAHUM XOJIOJHON W Topsueid BOJIBI;
Mpoliecca UCTIApEHUs

Qu3suueckue A6NeHUs 6 Npupode: TOBEPXHOCTHOE HATSHKCHHWE W KaNWUISIPHBbIC SIBJICHUS B
pUpojie, KPUCTAILIBI B Ipupoje, uanydenue CosHIla, 3aMep3aHie BOJOEMOB, MOPCKHE OpH3BI;
o0pa3oBaHUe POCHI, TYMaHa, HHEesl, CHera

Texnuueckue ycmpoucmea: KalWUIAPbl, IPUMEPBl UCIOIb30BAHUS KPUCTAJLIOB, KHIKOCTHBIN
TEPMOMETpP, JaTYUK TEMIIEPATYpbl, TEPMOC, CHUCTEMa OTOILIEHUS JOMOB, I'MIPOMETPBI,
IICUXPOMETp, MapoBasi TypOuHa, IBUraTellb BHyTPEHHETO CTOPaHUs

OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpusanus Ten. [[Ba BUIa 31eKTpUUECKUX 3apsiI0B
B3auMogeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona
3aKOH COXpaHEeHHMsI AJEKTPUUECKOTO 3apsiia

Onexrpuueckoe mnosue. Hanpsoxk€HHOCTh anekTpuueckoro nois. IlpuHuun cynepno3unuu
AIIEKTPUYECKHUX M0JIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX 3apAad0B. I[CﬁCTBPIC QJICKTPHUYCCKOr'0 TIOJIA Ha J3JICKTPUUCCKHUC
3apAabl. HpOBO}IHI/IKI/I N JUDJICKTPHUKHU

ITocTostHHBIN dneKTpUYECKUN TOK. JlercTBUA anekTpudyeckoro Toka. Cuna Toka. Hanpsokenue.
I=q/t, U=A4/4

DJIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COIIPOTUBIICHHE:
R =pl/S
3akon Oma ju1st yuacTka anektpudeckoit nenu:/ = U/R

IlocnemoBaTeIbHOE COCIUHCHHE IMPOBOJHUKOB!

I,=I,; U=U, +U,; R=R +R,

Hapanneanoe COCAUHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTHUBJICHU:
2 .

U =UyI=1I+I;R=

CmMerniaHHbIe COCOIUHCHUSA IMTPOBOIHNUKOB
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3.17

3.18
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4.1
4.2
4.3
4.4
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PaboTa 1 MomHOCTE 351ekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH Jlxxoynsa — Jlenna:

O=I"-R-t

OmnbiT Opcrena. MarHutHoe TMoJie€ MPSAMOro MPOBOAHMKA € TOKOM. JIMHUM MarHUTHOM
WHIYKIUU

MarsnuTHoO€ 1oJje NOCTOSHHOIO MaruuTa. B3aumoneiicTBue NOCTOSIHHBIX MAarHUTOB

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

Onpitel @apanes. SABnenue snekTpoMarHuTHON MHAYKUKU. [IpaBuio Jlenma

IIpakxmuueckue pabomul

W3mepeHue 31€KTPUUECKOTO CONPOTUBIIEHUS PE3UCTOPA; MOLIHOCTH 3JEKTPUUECKOIO TOKA;
PabOTHI IIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE (PE3UCTOPHI,
JaMIIOYKa), OT HaIpPsDKEHUsI Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COIIPOTUBIICHUS OT JUIMHBI
IIPOBOJHMKA, IIJIOLIAAH €ro MONEPEYHOI0 CEYEHUS U YEINBHOIO COIPOTHUBIICHUS.

[IpoBepka mpaBmiia JUisl 3JEKTPUUECKOr0 HANPSDKEHUS MPH MOCIEI0BAaTEIbHOM COEIUHEHHUH
NPOBOJHHUKOB; TpaBHJa A CHJIbl 3JEKTPHUUECKOro TOKa MPHU MapajlIebHOM COEJUHEHUHU
IIPOBOJAHMKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA6leHUsA 8 Npupode: SIEKTPUUECKUE SBICHHS B aTMOcdepe, 3JIEKTPUUECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE MoJjie 3eMiu, Apeld MoICcoB, POJIb MarHUTHOTO MO JUIS
JKU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE

Texnuyeckue ycmpoticmea: >SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pEOCTAaT, CUETUUK
ANEKTPUUECKOMN SHEPIUH, AIEKTPOOCBETUTEIILHBIE npudopHI, HarpeBaTelIbHbIC
ANIEKTPONPUOOPEl  (MPUMEPBI),  DJEKTPUYECKHE  TPEJOXPAHHUTETH,  DJIEKTPOMATHUT,
ANEKTPOJIBUraTeIb NOCTOSHHOIO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA

BHCKTPOMaFHI/ITHI)Ie BoaHEI. [IIxana OJICKTPOMArdMuTHBIX BOJIH

JlyueBast mozenb cBeta. [IpsmonmHeHOE paclIpOCTpaHEHUE CBETA

3akoH oTpaxeHus ceera. [1mockoe 3epkaino

[TpenomiieHue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

[ucnepcus ceera

Jlunza. Xox mydeli B mua3e. DOKyCHOE paccTosiHUE JTUH3BL. OnTudeckas cuia TuH3e: D = 1/F
['na3 xak ontuueckas cucrema. OnTuyeckue npuoopsl

IIpaxkmuueckue pabomvi

#HiHPar##l3MepeHne onTHYECKOW CHIIBI coOuparome JuH3bL, (HOKYCHOTO pPAacCTOSTHHS
cobuparomieid JTUH3bl (IO CBOWMCTBY paBEHCTBAa pa3MEpoB IMpeaMeTa M H300pa)KeHus, Kormaa
IpeaMET PACHOI0KEH B IBOMHOM (DOKYyCe), ITOKa3aTeNs IPEIOMIICHHUS CTEKIIA.
#Hi#Par#t#llccnienoBanue CBOWCTBA M300pakeHUs], TMOJIYYEHHOTO C MOMOIIBIO coOuparomeit
JIUH3BbI, HW3MCHCHHA q)OKYCHOFO pacCTosAsHrA ABYX CJIIOKCHHBIX JIMH3; 3aBUCHUMOCTHU Yyrjia
NPEJIOMIJICHHUS] CBETOBOIO JIy4a OT yIJIa Ia/IeHHs Ha TPaHULIE «BO3AYX — CTEKIIO»

Qu3zuueckue aenrenus 8 npupode: 3aTmenust Conniua u JIlyHbl, 1[BeTa T, ONTUYECKUE SIBICHUS
B atMoc(depe (mBeT Heba, pedpakIus, paayra, MUPaK)

Texnuueckue ycmpoticmea. OYKH, TIEPUCKOII, POTOANIapaT, ONTUIECKHE CBETOBOIBI
KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydenus. Peakuuu anbda-u OeTa-pacnaaa

OmnsiTel Pe3epdopaa mo paccesauto anbda-yactui. [InanerapHas Mmoaens atoma

CocraB aromHoro sigpa. M3otorbl

[Tepron momypacmaga aTOMHBIX SAEP

SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apSA0BOTO U MAaCCOBOTO YHCET



4.6

4.7

Qusuueckue sa61eHUss 8 npupoode: €CTECTBEHHBIM paTuOaKTUBHBIA (POH, KOCMUYECKHUE JIyYH,
paZMOaKTUBHOE U3JTyUYEHUE NIPUPOAHBIX MUHEPAJIOB, IEHCTBUE PAAMOAKTUBHBIX U3IYyYEHUHN Ha
OpraHu3M 4YeJI0OBeKa
Texnuueckue ycmpoticmea: CHEKTPOCKON, WHIMBUIYAJbHBIM T03UMETp, Kamepa BuibcoHa,
sJIepHasl SHEpPreTuKa



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka: 7- kimacc: 0a30BBI YpOBEHb: y4eOHUK; 3-¢ m3nmanue, nepepadoranHoe Ilepweimkun .M.,

NBanos AN. AKuMoHepHOE 00111eCTBO «3paTenscTBO «IIpocseenue»
» ®usuka: 8-i kacc: 0a30BBIM YpOBEHb: yueOHUK; 3-¢ u3nanue, nepepadoranHoe Ilepwimkua N.M.,
NBanos AN. AKunoHepHoe o011ecTBO «3paTensCcTBO «IIpocsewmenue»

» ®usuka: 9-i kacc: 0a30BBIM YpOBEHb: yueOHUK; 3-¢ u3nanue, nepepadoranHoe Ilepwimkua N.M.,
I'yrauk E.M., IBanoB A.U. u ap. AkumronepHoe o6mecTBo «M3natensctBo «IIpocBemenues

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

[Téppimkun A. B. «®usumka. 7 kmaccy»: y4eOHHUK Juisi 0OIIeoOpa3oBaTENbHBIX YUPEKISHUU, M.:
[Ipocsemienue

[Téppimkun A. B. «®usmka. 8 kmaccy»: ydeOHHUK Juisi 00ImIeoOpa3oBaTENbHBIX YUPEKISHUU, M.:
[Ipocsemenue

[Téppimkun A. B., I'ythuk E. M. «®usmka. 9 kmacc»: ydeOHUK i1 0oO01ieoOpa3oBaTelbHbIX
YUpPEKICHUH, M.:IIpocseienue
TuxonoBa E. H. «Paboune nporpammel. @usnka. 7-9 kiacce»: yueOHO-MeTOAMUYECKOe mocodue, M.:
[Ipocsemienue

Mapon A. E. «KonTpoasHbie padboThl o ¢usuke. 7-9 kimacce»: kaura s yuurens, M.: [Ipocsemnienue,
2012.

AnekcannpoBa 3. B. «VYpoku (U3MKH C HCIOIB30BaHMEM HWH(OPMAIMOHHBIX TeXHOMOTHH. 7—11
KJIACCh»: METOJMYECKOE I0COOHME C 3JIEKTPOHHBIM mpuiokeHueMm, M.: M3marensctBo «ImoGycy,
Bonkos B. A., IMomsuackuii C. E. «Iloypounsie pa3pabotku mo ¢uszuke. 7 kimacc», M.: M3gaTenbcTBo
«BAKO»

Kabapaun 0. (O OpnoB B. A. «Duzuka. TecTsl. 7-9 KJIaccy.
KopoBun B. A. «OueHka KauecTBa IOATOTOBKH BBITYCKHUKOB OCHOBHOW IIKOJBI MO (U3HKEN.
Kupux JI. A. «CamocTosTenbHbIe U KOHTPOJbHBIE paboThl Mo ¢usuke. 8§ kimace», ['mmuaszusas, OO0
«HMnekcay.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6nmoreka [JOK

AHnumanuu ¢pusndeckux 00bekToB. http://physics.nad.ru/

Kusas ¢usuka: odyqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku ¢pusuku ¢ ucnonb3zoBanneMm MHTepHeTa. http://www.phizinter.chat.ru/
®usuka.ru. http://www.fizika.ru/

dusnka: KoJuIeKIus onbIToB. http://experiment.edu.ru/

du3nka: 3IeKTPOHHAs KOJUIEKLUs OIBITOB. http://www.school.edu.ru/projects/physicexp



http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
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