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IHOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1o ¢u3uMke Ha ypOBHE OCHOBHOrO 00IIero oOpa3oBaHUSI COCTaBJeHA Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHUU K pe3yibTaraM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOU
oOpasoBarenbHON Tporpammel, mnpeactaBieHHbIX B OI'OC 00O, a Takke ¢ y4ETOM
denepanpHOl pabodeid mporpamMmbl BocnuTaHus W KoHIENuu mpernogaBaHusi y4eOHOTO
npenmMera «Pu3nKay.

Copepxanue mporpaMMbl 1o (uU3MKe HalpaBieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM IPaMOTHOCTH OOYYaIOUIMXCS W OPraHU3alMI0 U3yueHUsl (UMK Ha ACSITeIbHOCTHOM
OcHOBe. B mporpamme mo (¢u3HMKE YYHTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO IpeaMeTa B
peanmzanuu TpedoBanuit ®I'OC OO0 K TUIaHUPYEeMBbIM JHUYHOCTHBIM M METaIllpeIMETHBIM
pesyiabTaTaM OOy4eHHs, a Tak)Ke MEXKIIPEAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUYCOHBIX
MIPEeIMETOB HAa YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsl.

[Tporpamma 1o (U3MKE yCTAHABIMBACT PACIpeelcHUe y4eOHOro Marepuaia mo roaam
oOyueHust (o KiaccaMm), IpeayiaraeT INPHUMEPHYIO [OCIIEIOBATEIbHOCTh H3YyYEHHS TeEM,
OCHOBaHHYIO HA JIOTHKE Pa3BUTUSI MPEJAMETHOrO COACPXKaHUs U Yyd4€re BO3PACTHBIX
0coOeHHOCTEH 00yJarOIIIXCsl.

IIporpamma no ¢usuke pazpaboTaHa C LENbIO OKa3aHMs METOJUYECKOW IOMOILU
YUUTENIO B CO3/IaHUU pabouelt mporpaMMsbl [0 y4eOHOMY IIPEIMETY.

du3zuKa SBISETCS CUCTEMOOOPA3yIOIIKM JJIsl €CTECTBEHHOHAYUHbIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOILIECCOB U SIBICHUH, N3y4yaeMbIX XUMHEH,
Ouosorueil, actpoHomuen U usnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, MpeaocTaBiseT HauOosiee siCHble 0Opa3lbl MPUMEHEHHs HayyHOro MeToja
MO3HAHUS, TO €CTh CII0CO0a MOTYYEHHsI TOCTOBEPHBIX 3HAHUI O MUpE.

Opna u3 TIaBHBIX 3a7a4 (pU3NUECKOro 0Opa3oBaHusl B CTPYKType 001Iero oopazoBaHus
COCTOUT B (OPMHPOBAHHUU ECTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M HMHTEpeca K Hayke Yy
o0ydJaronmxcs.



Wzyuenne ¢usnkn Ha 0a30BOM YpOBHE TNPEANONAraeT OBJIAACHUE CIEAYIOIIMMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOLUIMMHI €CTeCTBEHHOHAYYHYIO IPAMOTHOCTbD:

Hay4YHO OOBACHATH SIBJICHUS,

OLICHMUBATb U IIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUA,

HUHTCPpHNPCTUPOBATL HOAHHBIC KW HCIHOJb30BATh HAYYHBIC [JOKAa3aTCJIbCTBA MU IMOJTYYCHUA
BBIBOIOB.

Ienn u3ydyeHus (QU3MKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OIpENENIEHbl B
Konuenmuu npenogaBanust yueoHoro npeamera «Pu3nka» B 00pa30BaTeIbHbIX OpraHU3aLUsaX
Poccuiickoit ®enepanuu, peanus3ylolUX OCHOBHbIE 0011e00pa3oBaTebHble IMPOrPaMMBbI,
yTBepkAEHHON pemenneM Kosernn MunucrepcrBa npocsewmenust Poccuniickoit @enepanuun
(mpotoko:n ot 3 gexabps 2019 r. Ne [IK4BH).

ey n3yvyenust Gpusnkm:

npuoOpeTeHne MHTEpeca W CTPEMIICHUS OOYyYaromMXCs K HAYYHOMY H3YYEHHUIO IMPHPOIHI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH];

pa3BUTHE  TPEACTABIEHUH O  HAYYHOM  METOJe TMO3HaHHd U  (popMHUpOBaHUE
HCCIIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHUsi OCHOB CTPOEHUSI MaTepuun
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(¢bopMHpOBaHHE TPENCTAaBICHUN O ponu (PU3MKU AJI Pa3BUTHUS JAPYTUX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEICTABIEHUN O BO3MOXHBIX chepax Oyaymield npodeccHoHaIbHON 1eATeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JaJIbHEHIIeMYy O0yYEHHIO B 3TOM HalpaBJICHUH.

JlocTukeHne HTHX MeNedl mporpaMMmbl Mo (U3MKe Ha ypOBHE OCHOBHOTO OOIIETro
o0Opa3zoBaHus 00eCIIeYNBACTCS PEIICHUEM CIICIYIONNX 3a/1ay:

npuoOpeTeHne 3HaHUM O JMCKPETHOM CTPOEHHM BEILIECTBA, O MEXAaHUYECKHX, TEIIOBBIX,
JJEKTPUYECKNX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;



MpUOOpETeHNE YMEHUH OIUCHIBATh M OOBSACHATH (DU3NYECKHE SIBICHUS C HCIOJIh30BAHUEM
MOJYyYEHHBIX 3HAHMI;

OCBOCHHE METOJIOB PEIICHHsI MPOCTEHINX PacUETHBIX 33aJa4 C UCIOIb30BaHUEM (PH3UUECKUX
Mo/IeJIel, TBOPYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HaOJIOaTh TPUPOIHBIC SIBICHUS W BBINOJHATH OTBITHI, J1A0OPATOPHBIC
pabOThI U FKCIICPUMECHTAIBHBIC UCCIICIOBAHMSI C UCIIOJIb30BAHUEM H3MEPUTEIILHBIX IPHOOPOB;
OCBOCHHE TMpPHEMOB pPabOThI ¢ WHPOpPMANUer (U3NIECKOTO COJCpPKAHUS, BKIIOYAS
HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3MKH, aHAIN3 M KPUTUYCCKOE OIICHUBAHHE
nHpopManuu,

3HAKOMCTBO CO cdepamu MpOPECCHOHATBHON JEATeIbHOCTH, CBSI3aHHBIMH C (DHU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKECHHUSIX (PU3UUCCKON HAYKH.

Ha u3yuenne ¢usuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHHS
orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca
B Heneno), B 9 kimacce — 102 vaca (3 gaca B HeZEIo).

[Ipennaraemelii B mnporpamme Mo (U3MKE IepeueHb J1adOpaTOPHBIX PadOT U OIBITOB
HOCUT PEKOMEH/ATENIbHBIA XapakTep, YYWUTeNb JIelaeT BbIOOp MpOBENEHMs J1abopaTOPHBIX
paboT ® ONBITOB C YYETOM WHAMBHIYAIBHBIX OCOOCHHOCTEH OOy4aromumxcs, CIUCKa

HKCHEPUMEHTAIbHBIX 33JaHUl, MpeUlaraéMblX B pPaMKax OCHOBHOIO TOCYAapCTBEHHOTO
9K3aMeHa Mo (PU3HUKE.

COJAEPKAHUE OBYYEHUA
7 KJIACC
Pa3neua 1. ®dusuka u €€ poib B NO3HAHMHN OKPY/KAIOIIEro MUpAa.

dusnka — HayKa O IpUpoJacC. SIBnenus Mpupoabl. du3znueckue sSBICHUS: MEXaHHUYCCKHC,
CIINIOBBIC, DJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usnueckux BeaMUMH. Duznyeckue MHpUOOpPHI.
lorpemnocTe u3Mepenuii. MexayHapoIHasi CUCTeMa €ANHUIL.



Kak ¢usuka m Apyrue ecTeCTBEHHbIE HAayKH H3y4aroT Mpupoay. EcTecTBeHHOHaY4HBIH
1eTO/l TO3HaHUA: HAOJIOJEHHE, ITOCTAaHOBKAa HAy4YHOIO BOIIPOCA, BBIJBM)KEHUE THIIOTE3,
KCIIEPUMEHT TI0 TPOBEpPKE THIMOTe3, OOBbsICHEeHHWEe HabmogaeMoro siBieHus. Omnucanue
YU3NYECKUX SBJICHUH C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHI/I‘ICCKI/Ie, TCIJIOBBIC, DJICKTPUYCCKUC, MAIHUTHBIC, CBCTOBLIC AABJICHUS.

2. ®usndeckue mMpuOOPHI U TPOLENypa MPSMBIX W3MEPEHHH aHAIOTOBBIM M IU(POBBIM
(pudOpOM.

Jlabopamopuvie pabomsl u onvimol.

OmnpenenieHne EeHbI ACJICHUS KBl U3MEPUTEILHOTO Tprdopa.
N3mepenue paccTossHUMN.
N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.
Ormpezenenne pa3MepoB MajbIX TEJ.

5. U3Mmepenue temmeparypbl MOpU TOMOILIM JKUJKOCTHOTO TEPMOMETpa M JaT4HKa
eMIIepaTyphbl.

6. [IpoBeneHne wucCcCreAOBaHUS MO NPOBEPKE THUIIOTE3bl: NAIBHOCTH IOJIETA IIAPUKA,
[YIIEHHOTO TOPU30HTAIBHO, TEM O0JIbIIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Awbnh e

Paznen 2. HepBOHa‘laJ'll)Hble CBCICHUS 0 CTPOCHUH BeLIECTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OIBITHI, JO0Ka3bIBaIOIINE
JHCKPETHOE CTPOEHUE BEILECTBA.

JIBmxenue yactuil BemecTBa. CBS3b CKOPOCTHU JABWKEHHUS YACTHI[ C TEMIIEPATypOM.

ipoyHOchoe JABHIKCHHC, ,Z[I/I(I)(I)ySI/ISI. BzauMmogeiicTBue YacTuIl BEIIECTBA: MMPUTSKCHUEC U
TTAJIKUBaHUCE.

ArperatHble COCTOSHMSI ~BELIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEM M TBEPIBIX



KpUCTa/NIMYecKuX) Tel. B3auMocBsi3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HbIX arperaTHbIX

OCTOAHUAX U HUX ATOMHOMOJICKYJISIPHBIM CTPOCHHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUH
OJBbI.

Hemoncmpayuu.

1. HaGmronmenue 6pOyHOBCKOTO JIBHYKEHUS.
2. Habmonenne nuddys3un.

3. HaGmronenue siBieHui, OOBSCHSIONMXCS MPUTSHKCHUEM WU OTTaJIKWBAHUEM YaCTHUIL
€IIIeCTBa.

Jlabopamopuuvie pabomot u onvimel.

1. OueHka quamerpa aroMa METOIOM PsiIOB (C UCToNb30BaHueM (poTorpaduii).
2. OmnbITHI IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITH IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJICKYJIIPHOTO MTPUTSKECHUS.
Paznen 3. /IBuskenne u B3auMo/ieiicTBie TeJl.

Mexannueckoe JBUXKeHHE. PaBHOMepHOe M HepaBHOMEpHOEe jBHkeHUE. CKOpOCTb.
“penHsA CKOPOCTh IPU HEPABHOMEPHOM JBM)KEHUHU. Pacuér myTu U BpeMEHHU JBUKCHHUS.

SIBnenue HHCPLUH. 3akoH HHCPLIH. BzauMmogeiictBue Ten Kak puirnHa H3MCHCHUS
KOpPOCTH ABUIKCHUSA TCII. Macca kak MEpa HMHCPTHOCTU TeEJIaA. IInoTHOCTH BelIeCTBA. CBs3b
UIOTHOCTHU C KOJMYCCTBOM MOJICKYJI B CIMHUIIC 00BEMa BE€HOICCTBA.

Cuna kak XapakTepucTuka B3aumozeiicTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
Ismepenne cunbpl ¢ MOMOILIBIO JMHAMOMETpA. SIBI€HHE TATOTEHUS U cwia TsokecTH. Cuila
SKECTU Ha Jpyrux IuaHerax. Bec tema. HeBecomocTs. CliojkeHHE CHII, HAlpaBIEHHBIX IO

\JIHOU mpsiMoi. PaBHonelcTByromas cwil. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHHUE MOKOS.
‘peHuE B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.



HaOmronenne MeXaHMYECKOrO IBUKEHHUS TelIa.

N3mepenne cKkopocTy MPsIMOJIMHEHHOTO JIBUYKCHHUS.
HaGnronenue siBieHUs! HHEPLIUH.

Hal6mronenne nsMeHeHus1 CKOPOCTH MTPH B3aMMOICHCTBHH TEJI.
CpaBHeHME Macc 10 B3aUMOJICHCTBUIO TEII.

Ciio)xeHue cuil, HalpaBJIECHHbBIX MO OJIHOW MPSAMOM.

AR

Jlabopamopuusie pabomot u onvimel.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOIO JABM)KEHHs (IIapuKa B HKUJKOCTH, MOJENU
JEKTPUYECKOT0 aBTOMOOUJIS U TaK Jlajee).

2. OmpeneneHue cpeHEd CKOPOCTH CKOJIbKEHUS Opycka WM IIapuKa [0 HAKIOHHOW
UIOCKOCTH.

3. Onpezenenue IIOTHOCTH TBEPAOTO TeA.

4. OnpIThl, IEMOHCTPUPYIOLIME 3aBUCHUMOCTb pPacTsDKeHUs (AedopMaiiiu) Npy>KUHBI OT
(PHIIOKEHHOW CHUJIBL.

5. OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHMS CKOJIBKEHHUS OT Beca Teja U
apaKkTepa CONPHUKACAIOIUXCS NOBEPXHOCTEH.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

JaBnenue. CriocoObl yMEHBIIICHUS U yBeNTUUYEeHUS aBieHus. [{aBienue raza. 3aBUCIMOCTh
aBJICHMsI Ta3a OT 00bEMa, TemriepaTypsl. [lepenada paBieHust TBEPABIMHU TEIaMU, KUJIKOCTIMU
( razamu. 3akoH [lackansa. [THeBMaTnueckue MamMHbl. 3aBUCUMOCTH JIABJICHUS KUJIKOCTU OT
nyounsl. ['mapocratmyeckuit mapanokc. CooOmaromuecs cocyabl. [ mapaBnuyeckue
IEXaHU3MBI.

Atmocdepa 3emnun u atmocdepHoe naBieHue. [IpUuMHBI CyIIeCTBOBAHUS BO3AYLIHON
0omoukn 3emun. Ombit Toppuyennu. M3mepenue armocdepHOro AaBieHUS. 3aBUCHUMOCTH
TMOC(EpHOTO JaBIEHHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopel 11s u3MepeHHs
TMOC(EPHOTO JaBJICHUS.



JlelicTBHE KUIKOCTH U ra3a Ha NOrpyXKEHHOE B HUX TeJo0. BelTankuBaronias (apxuMe0Ba)
una. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPHI.
[lepenaua naBaeHUs KUIKOCTHIO U Fa30M.
Coo01maromuecst CoCy/abl.
I'mapaBnuueckuii mpecc.
[IposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHUS.
6. 3aBUCUMOCTh BBITAIKHUBAIONIEH CHUIIBI OT OO0BEMA MOTPYKEHHON dYacTH Tena u
UIOTHOCTH JKMJIKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.
8. YcioBue TIUIaBaHUsl TeJ: IUIABAaHUE WM TOTPYXKEHUE Tel B 3aBUCHUMOCTH OT
OOTHOUIEHUS TUIOTHOCTEH Tella U KUIAKOCTH.

gk~ wdE

Jlabopamopuusie pabomot u onvimel.

1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00BbEMA MOTPYKEHHOW B KHUIAKOCTH
acTu Tena.

2. OmpenieneHNe BBITAIKUBAIOIIEH CHIIBI, JCHCTBYIOIIEH Ha Telo, MOTPYKEHHOE B
(MJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOIIEH HA TEJIO B JKUIKOCTH,
T MaccChl TeJa.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAQJIKMBAIOLIEH CHIIbI, JEHCTBYIOLIEH Ha
€J10 B XKHJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHJIKOCTh YACTH T€Ja U OT MJIOTHOCTH JKUAKOCTH.

5. KoHCTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAHHME JIOJKM U OIpEAcIIeHHe €&
PY30IIOABEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus.

Mexanunueckasi pabota. MOIIHOCTb.



[IpocTeie MexaHU3MBI: phIyar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBeCHs phIyara.
Ipumenenue mpaBuia paBHOBECHS phiuara K OJOKy. «30yi0TOoe mpaBmwio» mexaHuku. KIT
[POCTBIX MeXaHU3MOB. [IpocThie MEXaHU3MBbI B OBITY M TEXHHKE.

Mexanuueckass sHeprus. Kunermueckas W noreHuuanbHas dHeprud. [Ipespainenue
JTHOTO BUJIa MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXpaHEHUsI YHEPTUU B MEXAHHUKE.

Jemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenue pabOThl CUJIBI TPEHHUs] TPH PABHOMEPHOM [JBM)KEHHUU Teja [0
OPHU30HTAILHOM ITOBEPXHOCTH.

2. UccnenoBanue ycinoBui paBHOBECHS pblyara.

3. Uzmepenue KIIJI HaKIOHHOM IIIOCKOCTH.

4. M3yueHue 3aKk0Ha COXPAaHEHUS MEXaHUYECKOW YHEPrUH.

8 KJIACC
Pa3gen 6. TemioBbie ABJICHUS.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEeOpUH CTpOeHus BeriectBa. Macca
[ pa3Mepsl aTOMOB UM MOJeKyJ. ONBITbI, MOATBEPKAAIOLIME OCHOBHBIE IOJIOKEHHUS
10JIEKYJISIPHOKMHETUYECKOUM TEOPHUH.

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSTHUH BemiecTBa. Kpucrammmaeckue u
MopdHbIe Tena. OObsICHEHNE CBOMCTB Ta30B, KUIKOCTEH U TBEPABIX TEJI HA OCHOBE TIOJIOKEHUH
I0JIEKYJISIPHO-KUHETUYEeCKOM Teopur. CMauyuMBaHME M KaNWUISpHbIE SBJIEHUsA. TeroBoe
'ACILIUPEHUE U CHKATHE.



Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTbIO TEILJIOBOTO JBUIXKEHHUS YAaCTHII.
JHyTpeHHsisi dSHeprus. CrnocoObl HW3MEHEHHs BHYTPEHHEW »OSHEpruu: TeIionepeaada u
oBepIieHre paboTel. BUbI TeIUIONEpEaun: TEIUIONPOBOHOCTh, KOHBEKITHS, H3ITy4YCHHUE.

KonnyectBo TemnoTel. YaenpHas TEMIOEMKOCTh BemIecTBa. TemaooOMeH W TEeIioBoe
)aBHOBECHE. YpaBHEHHE TEIIOBOro Oananca. IlnaBieHune M OTBeplEBaHHE KPUCTAIUIMYECKUX
elecTB. YenpHass Temora IuiaBieHus. I[lapooOpasoBanue u koHaeHcauus. Mcmapenue.
lunenue. YnenbHas TEIUIOTa MapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIIEpATypbl KUIEHHS OT
TMOC(EPHOro 1aBICHUS.

BnaxnocTth BO3yXa.
9Hepr1/1;1 TOILIMBA. Y JIeIbHas TEIIOTa CropaHusi.

[Ipunuunsr paGotsl TeruioBbix aBurareneit KIIJ[ TemnmoBoro nasuratens. TeruioBble
BUraTEJIN U 3alUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHMsI U IPEBPALLCHMSI SHEPTUU B TEIUIOBBIX IIPOLECCaX.
Hemoncmpayuu.

HabGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaGroteHne SBICHUI CMAaYUBAHMS M KAITJUTSIPHBIX SBJICHUM.
Habmroienne TemnoBoro pacimypeHus Ted.

W3meHeHne naBiieHUs Ta3a Mpyu U3MEHEHUN 00bhEMA U HAarpeBAaHUH T OXJIAXKICHHH.
[IpaBuiia usMepeHus TeMIeparypsbl.

Bunael Terionepenayu.

OxmnaxaeHre Ipy COBEPIICHHH PabOTHI.

. HarpeBanue nipu coBepiieHu# padOThI BHEITHUMHE CHJIAMH.
10.CpaBHEHHE TETUTOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11.Habmroienre KUmeHusI.

©CooNo RN



12.HabmroieHre mocTosTHCTBA TEMIIEPATYPhI MPH TUIABICHUH.
13.Mojieau TEIUIOBBIX JIBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.
OnbITHI 110 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.
OnbIThl 10 HAOIIOIEHUIO TEIIOBOIO PACHIMPEHMSI Fa30B, X KUKOCTEH U TBEPBIX TEI.
Omnpenenenue AaBIeHNUs BO3AyXa B OaJNIOHE MINTPHIIA.

5. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh [ABJIECHUS BO3/AyXa OT ero o0béMa u
[arpeBaHMs MM OXJIAXKICHHUS.

6. IIpoBepka ruUIOTE3bl JMHEHHOW 3aBUCUMOCTU JUIMHBI CTOJIOMKA MKHJIKOCTH B
€pPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

7. HabGmtoneHue u3MeHeHUs] BHYTPEHHEHW SHepruu Teja B pe3yibTaTe TeIulonepenadu u
'a0O0ThI BHCIITHUX CHJI.

8. MccnenoBanue siBJICHUS TEIJIOOOMEHA NPU CMEIIMBAHUU XOJIOJHON U ropsiueii BObI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpU TEIIOOOMEHE ¢
[arpeThIM METANINYECKUM LIMIIMHIPOM.

10.0mnpenieneHye yaeabHON TEIIOEMKOCTH BEILIECTBA.

11.MccnenoBanue npouecca uCrapeHusl.

12.0mpeniesieHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13.0mnpeneneHye yieabHON TEIUIOTHI IIaBJICHNUS JIbJA.

PwbdE

Pa3nes 7. JiekTpuyeckne M MATHUTHBIC SIBJICHHS.
Onexrpuszanus Ten. J[Ba poja dJIEKTpUUYECKUX 3apsloB. B3aumoneincTBue 3apsyKeHHBIX
en. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TeNl OT BEIMYMHBI

apsJ1I0B M PACCTOSHUS MEX/1y TeJIaMu).

Dnextpuueckoe mnose. HanpsxEHHOCTh 3nekTprueckoro noss. [Ipunuun cyneprno3unuu
JIEKTPUUECKUX MOJIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu OJICKTPUYCCKUX 3apAa0B. 9HCMCHTapHBIﬁ BJICKTpI/I‘{CCKI/Iﬁ 3apsa. CTpOeHI/Ie



toma. [IpOBOHUKY U AUANEKTPUKH. 3aKOH COXPAaHEHHS SJIEKTPUUECKOTO 3apsiia.

DNEeKTpUUECKUd TOK. YCIOBHS CYIIECTBOBAHUS OJEKTPUUECKOTO TOKa. MCTOUHUKH
[OCTOSIHHOTO TOKa. JIeMCTBUS 3JIEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
JIEKTPUYECKUI TOK B KUAKOCTAX U razax.

9J'IGKTpI/I‘l€CKa$I LICIIb. Cunina TOKa. BJIGKTpI/I‘IeCKOG HaIpsizKCHUEC. COHpOTI/IBHeHI/Ie
[pOBOAHHUKA. yI[eJ'IBHOC COIIPOTUBJICHHUEC BCHICCTBA. 3akon Oma AJd  ydaCTKa LCIIH.
IocnenoBarenbHOE U napajjicJibHOC COCAMHCHUEC TPOBOJHUKOB.

PaboTa 1 MOITHOCTH AIIEKTpHUYECKOTO TOKa. 3akoH Jlkoyns—JleHna. DnekTpruuecKkue nenu
[ IOTPEOUTENN IEKTPUUECKOH sHeprun B 6bITY. KOopoTkoe 3aMbIkaHMe.

[locTostHHble MarHuThl. B3anMoneicTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOE IIOJIE.
AaruuTHOE TOJIE 3€MJIM M €ro 3HauyeHue Uit ku3HU Ha 3emiie. OnbiT Opcrena. MaruutHoe
(0JI€ AIEKTPUYECKOTO TOKA. [I[puMeHEeHne 3EKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO
(0JI1 Ha TMPOBOJAHMK C TOKOM. OJIEKTPOABUIATENIb IOCTOSHHOTO TOKa. lMcnonb3oBaHue
JIEKTPOJIBUTATENIEN B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omnbitet  @apanes. SBnenwe dnekTpoMarHuTHOW  WHAYKIUU. [lpaBuimo  Jlewma.
ynexTporeneparop. CrmocoObl MOMY4YEHHUS JIEKTPUYECKOM SHEPruu. ODIEKTPOCTAHIUK Ha
0300HOBIIIEMBIX UICTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DneKkTpu3aus Tel.

JIBa posia 2JIeKTpPUYECKUX 3apsI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBUE DIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.

[IpoBOAHMKY M TUANEKTPUKH.

MonenpoBaHue CUIIOBBIX JINHUH 3JIEKTPUYECKOTO MOJIS.

HcTOYHMKH TOCTOSHHOTO TOKA.

N RN PR



9. JleficTBUS AIEKTPUUECKOTO TOKA.

10.25eKTpUYECKUI TOK B KHUIKOCTH.

11.I"a30BbIH pa3ps.

12.MI3MepeHue Cuiibl TOKa aMIePMETPOM.

13.MI3MepeHue 3JIeKTPUUECKOr0 HANPSKEHUSI BOJIBTMETPOM.
14.PeocTaTr 1 Mara3suH CONPOTUBIICHU.

15.B3aumoieficTBHE MOCTOSTHHBIX MarHUTOB.

16.MoaenrpoBaHue HEBO3MOKHOCTH Pa3AEIEHUS ITOJOCOB MAarHUTA.
17.MonenrpoBaHUE MArHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18.0mbIT Dpcrena.

19.MarHuTHOE 1oJie TOKA. DIEKTPOMArHur.

20./leficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
21.21€eKTpOIBUTaTEIb MOCTOSHHOTO TOKA.

22.VccrienoBanue SIBICHHS 3JIEKTPOMArHUTHON MHAYKITUH.
23.0nbITEI Papajes.

24.3aBUCUMOCTb HAMPABJICHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBUHM €r0 BOSHUKHOBEHUS.
25.271€eKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

OI1IBITEI 10 Ha6J'IIO)IeHI/IIO OJICKTpHU3alK TCJT I/IHI[YKIII/IGﬁ " IIpHU COITPUKOCHOBCHHHU.
HccnenoBanue neiCTBUS IEKTPUIECKOTO MO HA IPOBOJAHUKH U TUDIIEKTPUKH.
COopxka u mpoBepKa padOThl AIEKTPUIECKON IIETH MOCTOSHHOTO TOKA.
W3mepenue u perynupoBaHue CUIIbI TOKA.
N3Mepenne u perynmpoBaHue HAPSIAKEHUS.

6. MccnenoBanue 3aBUCMIMOCTH CUJIBI TOKA, HIYILETO Yepe3 PE3UCTOP, OT COMPOTUBICHHS
)€3UCTOPA U HANPSHKEHUS Ha PE3UCTOPE.

7. ONbBITBl,  JAEMOHCTPUPYIOIIME  3aBHCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHUBIICHUS
[POBOJIHUKA OT €r0 JUTHHBI, IJIOMIA/IH MTOTIEPEYHOTO CEUCHHUS U MaTepuaa.

8. IIpoBepka mpaBuiia CIOKEHUSI HAMPSHKEHUH TIPU TOCIEI0BATEIILHOM COSJIMHEHUH JIBYX
)€3UCTOPOB.

9. IIpoBepka mpaBuIIa Ui CUJIBI TOKA MPU MapaiieIbHOM COSTUHEHUHN PE3UCTOPOB.

10.0npenenenne pabOTHI MIIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTOopP.

aprwbdE



11.0OnpeneneHne MOIHOCTH JIEKTPUYECKOr0 TOKA, BBIIEISEMOM Ha pE3UCTOPE.
12.MccneqoBaHue 3aBUCUMOCTH CUJIbI TOKA, HIYLIETO YE€pPE3 JIAMIIOUKY, OT HAIIPSKEHUS Ha

13.0mnpenenenue KIIJ[ narpeBaresns.

14.MccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBHS IOCTOSIHHBIX MArHUTOB.

15.MI3y4eHre MArHUTHOTO TIOJsI TIOCTOSIHHBIX MArHUTOB TpU WX OOBEAMHCHUU U
\a3/1eJICHUH.

16.MccinenoBanue AEMCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.00bIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3AUMOJEHCTBHS KaTyIIKU C TOKOM U
[aTHUTA OT CWJIBI TOKA Y HAIIPABJIICHUS TOKA B KATYILKE.

18.M3yueHue JeHCTBUSI MArHUTHOTO MOJIs1 HA IPOBOAHUK C TOKOM.

19.KoHcTpynpoBaHue 1 u3yuyeHue padoThl AIEKTPOABUTATENS.

20.13mepenue KIIJ[ anexkTpoaBUrarenbHON yCTaHOBKHU.

21.0mBITBl TIO HKCCJEIOBAHUIO SIBJICHUS 3JEKTPOMAarHUTHONM HMHAYKLIUU: HCCIEIOBAHUE
(3MEHEHHMM 3HAYEHUS U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
IEXaHUYECKOTO JBW)KECHMs. PaBHOMEpHOE MpsIMOJMHENHOE nBWKeHue. HepaBHOMepHOE
[pAMoNIMHENHOe JBHKeHHe. CpeaHsiss M MIHOBEHHAs CKOpPOCTh Tejla MPU HEPaBHOMEPHOM

BHIKXCHHMU.

Yckopenue. PaBHoyckopeHHOe TpsiMOJIMHEHHOe nBuxkeHne. CBoOoaHOoe maaeHue. OnbIThl
‘anuies.

PaBHOMepHOE nBMKeHUE MO OKpykHOcTH. [lepuon u yacrora oOpamenus. JluneiiHas u
TJIOBasi CKOPOCTH. L{eHTpocTpeMuTenbHOe YCKOpEHHE.

[TepBbit 3akoH HproTtona. Bropoii 3akoH Herotona. Tperuii 3axkon Herorona. [IpmHnmmn
YIEPIO3ULUU CUIL.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujia TPEHHUS CKOJBXEHHS, CUjia TPEHUs
[OKOSI, IPYTUE BHUJIbI TPCHUSI.

Cwia TSDKECTH W 3aKOH BCEMHPHOTO TSATOTEHHSA. YCKOpPEHHE CBOOOIHOTO IMa/ICHHMS.
[Bmkenne mmaner Bokpyr Comuma. IlepBas kocmmyeckass ckopocTb. Heecomocts n
[epPerpy3KH.

PaBHOBecue maTepuanbHON TOUKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
3aKperIEHHON OChlo BparieHus. MoMeHT cuibl. LIeHTp TsikecTu.

Nmnynsc tena. 3menenue umnyinbca. Mmnynbe cuibl. 3aKOH COXpaHEHUsT MMITYJIbCA.
'€aKTUBHOEC JIBUJKCHUE.

Mexanunueckass pabora U MOUIHOCTb. Pabora cui TskecTH, ynpyroctu, tpeHus. CBssb
Hepruu U paboThl. [loTeHuManbHas SHEPrus Teja, MOAHATOrO HaJ IMOBEPXHOCTHIO 3EMIIH.
IorenumanbHas 3Heprus cxatoi npyxuHel. Kunetnueckas sHeprus. Teopema 0 KUHETUYECKOU
HEepruu. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPruu.

Hemoncmpayuu.

1. HabGmtoieHne MexaHn4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHUE NyTeH M TPAEKTOPUM JABM)KEHUS OJHOIO M TOTO K€ Tela OTHOCUTEIHHO
'a3HBIX TEJI OTCYETA.

3. M3MmepeHne CKOPOCTH B YCKOPEHUS IPSIMOJIMHEMHOTO JIBUYKECHMS.

4. HWccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOIO IBUKCHMUS.

5. HaGmroneHue ABMKEHUS TeNa MO OKPY>KHOCTH.

6. HabGmroneHne MexaHWYeCKHX SIBICHUM, TPOUCXOAIUX B cucTeMe oTcuéra «Tenexka»
(py €€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIBHO KaOMHEeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TEJIa U AEUCTBYIOLIEN Ha HErO CUJIBI.

8. HabOmroneHune paBeHCTBA CHII IIPU B3aUMOJIEHCTBUH TEN.

9. M3MmeHeHue Beca Tela IIpU YCKOPEHHOM JBUKEHUU.

10.Ilepenaya ummysabpca MpU B3aMMOJICHCTBHM TEIL.



11.TTpeoOpa3oBaHust SHEPTUU TIPU B3AUMOICHCTBHH TEJI.

12.CoxpaHeHue UMITYJIbCa [IPU HEYIPYTOM B3aUMOAECHCTBUM.

13.CoxpaHeHue uMMyibca Mpu adCOJIIOTHO YIIPYTOM B3aUMOICHCTBUH.

14.HabnroieHue peakTUBHOTO JIBUKCHUSI.

15.CoxpaHeHue MEXaHU4YeCKOW SHEPTUH MPU CBOOOIHOM A ICHUH.

16.CoxpaHeHue MEXaHUYECKOW SHEPTUU NPU IBUIKEHUU TeJla MO IeHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoncTpyupoBanue Tpakra Ui pasrOHa W JAJBHEUIIEr0 pPaBHOMEPHOIO JIBH)KCHUS
TapuKa WU TEJIEKKH.

2. OmpeneneHue cpeaHell CKOPOCTU CKOJBXKEHHs Opycka WM JBUKEHHs IIapUKa IO
[AKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue yYCKOpPEHHUs Tella IPU PaBHOYCKOPEHHOM JIBMKEHUHM I10 HAKJIOHHOM
UIOCKOCTH.

4. ViccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBHKEHHH 0e3
[@4aJIbHOM CKOPOCTH.

5. IIpoBepka runoTessl: €ciau Ipyu PaBHOYCKOPEHHOM JBI)KEHUU 0€3 HadallbHOM CKOPOCTH
[yTU OTHOCSITCS KaK psJl HEYETHBIX YHCE, TO COOTBETCTBYIOIIHME IPOMEXYTKH BPEMEHH
\INHAKOBBI.

6. MccienoBaHne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI HOPMaJIbHOTO
ABJICHUS.

7. Onpenenenue ko3GPUIMEHTA TPEHUS CKOJIbKEHUSI.

8. OmnpeneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenne pabOThl CHJIBI TPEHUS TMPU PAaBHOMEPHOM JBM)KEHMM Teja IO
OPU30HTAILHON ITOBEPXHOCTH.

10.0mpenenenre pabOThl CUJIBI YNIPYrOCTH NpPU TOABEME TIpy3a C HCHOJIb30BAHHUEM
(€TTOIBUYKHOTO M MOJIBUKHOTO OJIOKOB.

11.Mi3y4yeHune 3aKOHa COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJe0aHUA M BOJTHBI.

KonebarensHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTHKHM KojeOaHWH: HEpUOJ, 4acToTa,



MIUIMTYJa. MaTeMaTu4ecKuii W MNpPYXKUHHBIM MaaTHUKHU. [IpeBpailieHre »HEpruum mnpu
'0J1e0aTeTLHOM JIBHIKESHUH.

3aryxaromue Kosnebanus. BerayxkaeHapie konebanus. Pezonanc. MexaHn4ecKre BOJHEI.
“BOMCTBA ME€XaHWYECKUX BOJIH. [IpofonbHbIe U nonepeyHbie BOIHBL. J[JIMHA BOJIHBI U CKOPOCTH
€ pacnpocTpaHeHus. MexaHuYeCcKue BOJIHbI B TBEPJIOM TEJI€, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK u yIbTpa3BYK.
Hemoncmpayuu.

HaGntonenue koneOaHuil Tes o 1eHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KHUHE.

Habnronenne BBIHYXICHHBIX KOJIeOaHUI U pe30HaHCca.

Pacnpoctpanenue npo0bHbIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

Habnronenne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCcTHYECKH pe30HaHC.

SR

Jlabopamopuuvie pabomot u onvimel.

1. OnpeneneHue 4acTOTHI M EPHOAA KOJIeOaHUH MaTeMaTHYeCKOro MasiTHUKA.

2. OmpeneneHune 4acTOThl U epHoa KoJeOaHUH MPYKMHHOT'O MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMepHoa KoyeOaHWH MOABEIIEHHOIO K HUTH TIpy3a OT
JIMHBI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH INEpHOAA KoJeOaHWH NMPYXKHUHHOTO MasTHHUKAa OT MaccChl
pys3a.

5. IIpoBepka He3aBHCHMOCTH IepHoAa KojeOaHWH TIpy3a, MOJBEIIEHHOTO K HUTH, OT
1acChl Ipy3a.

6. OnbITHI, AEMOHCTPUPYIOLIHNE 3aBUCUMOCTh NIEpro/ia KoJeOaHuil MPyKMHHOTO MasiTHUKA
T Macchbl Tpy3a U KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

Pa3nesa 10. Dy1eKTpOMAarHuTHOE MOJIE M 3J1eKTPOMATHUTHbIE BOJIHBI.



DNEeKTPOMarHuTHOE 1oJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
onH. lIkana snekTpoMarHUTHBIX BOJIH. Vcronbp30BaHue 3J€KTPOMAarHUTHBIX BOJH JIJIsl COTOBOM
BSI3U.

DnekTpoMaruuTHas mpupoja ceeta. CKkopocTh cBeTa. BojiHOBEIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CBo¥iCTBa AIEKTPOMArHUTHBIX BOJIH.
2. BosHOBEIE CBONMCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.
1. M3yueHne CBOWCTB 3JIEKTPOMATrHUTHBIX BOJH C IOMOIIBI0 MOOHIILHOTO TeleoHa.
Pasznea 11. CBeroBbIe IBJIEHHUS.

JlyueBas mojnenb cera. Mcrounuku cera. IIpsimonuHeliHOe pacrpocTpaHEHHE CBETa.
)atmenus ConHua u JIynsl. Otpaxxenue cseta. [limockoe 3epkaino. 3aKOH OTpa)KEHMsI CBETA.

HpeHOMHeHI/Ie cBeTa. 3aKOH MMpEJIOMJICHUS CBECTA. ITonHoe BHYTPCHHEC OTPAKCHUC CBCTA.
Icnonw3oBanme momHOrO BHYTPCHHCTO OTPAKCHHA B OIITUYCCKUX CBCTOBOAAX.

JIunza. Xox nyweil B nuH3e. OnTuueckas cuctema (oToamnmnapara, MHUKPOCKONa M
esieckona. ['na3 kak onTuyeckas cucteMa. bin3opykocTs U 1albHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliokeHHe CrieKTpalibHbIX [[BETOB.
[ucnepcus cBerta.

Jemoncmpayuu.

1. IIpsmonuHEHOE paclpoCTpaHEHNUE CBETA.



OTtpaxeHue cBera.

[Tonrydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xox nydeit B coOuparomiei JInH3e.

XoJ J1ydei B pacceuBarollel JIUH3E.

[Tonydenne n300paxeHuii ¢ TOMOMIBIO JINH3.

. Ipunnun neiictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIMA.
10.Monenn ria3za.

11.Pa3nokeHue Oenoro cBeTa B CIEKTp.

12.ITonyuenue 6em0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

© oo No RN

Jlabopamopuusie pabomot u onvimel.

1. WccnenoBanue 3aBUCUMOCTH yTIila OTPaKEHHUSI CBETOBOTO JIy4a OT yIJia TaIeHHs.

2. Vzyuenue xapakTEepUCTHK H300paKeHUs TIPEIMETa B IFIOCKOM 3epKaie.

3. HccnenoBanue 3aBHCHMOCTH yIJIa TPEJIOMIICHHUS] CBETOBOTO JIy4a OT yrja MajeHus Ha
paHHUIIE «BO3JTYX—CTEKIION.

4. TlonydyeHune n300pa’keHU C TOMOIIbIO COOMPAOIIEH JTMH3BI.

5. OmnpeneneHue POKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JIMH3HI.

6. OIBITHI IO PA3IIOKEHHUIO OEIIOTO CBETA B CIEKTP.

7. ONBITHl MO BOCIHPHATHIO 1IBETa MPEAMETOB MPU HMX HAONIOJCHHWU Yepe3 IIBETOBBIC
JUJIBTPEL.

Pa3gen 12. KpantoBbie sIBJeHM .

OmnsiTel Pesepdopna u nnanerapuas moaens aroma. Moaens aroma bopa. Mcnyckanue u
(orsiomeHue ceera aromom. KBaHThl. JInHEWYaThIe CIIEKTPBI.

PanmnoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpOEHHE aTOMHOTO Spa.
Iyknonnas mopens aromHoro sapa. M3oromsl. PammoaktuBHble mpeBpaiieHus. [lepuon
[0Jypacrajia aTOMHBIX siep.



SnepHble peaky. 3aKOHbI COXPaHEHMsI 3apsAJ0BOI0 U MAacCOBOIO YHMCEI. DHEPIUsl CBA3U
TOMHBIX sfep. CBsa3b Maccel U 3Hepruu. Peakuuu cuHTe3a u jaeneHus suep. Vcrounuku
Hepruu CoJiHIa U 3BE3 .

SAnepHas sHepreTuka. JleMcTBUS paMOAKTUBHBIX U3JIy4CHUHN Ha )KUBbIE OPraHU3MBI.
Hemoncmpayuu.

CriexTpbl U37Ty4eHUs U TOTJIOLICHHUS.

CrieKTphl pa3anyuHbIX I'a30B.

CnexTp Bozopoza.

Habnronenue TpexoB B kamepe Buibcona.

Pabora cuéTurka HOHU3UPYIONUX U3TYICHUH.

Perucrpanus usnydeHus IpUpOIHBIX MUHEPAIOB U IIPOJIYKTOB.

ook wbdPE

Jlabopamopuusie pabomot u onvimel.

1. HabmoneHue CIUIONIHBIX U JIMHEWYaThIX CIEKTPOB M3ITyYCHHUS.

2. UccnenoBanue TPEKOB: HM3MEPEHHWE DHEPTrUU YACTUIBI 10 TOPMO3HOMY TyTH (IO
yororpadusm).

3. M3mepenue paanoakTHBHOTO (poHA.

IToBTOpHTE/ILHO-000011IAKOIIIUI MOLYIb.

[ToBTOpUTENBEHO-0000IIAONMI  MOJY/Ib  NpeAHa3HaYeH Ui CHCTeMaTH3allud U
/00011IeHHSI IPEAMETHOTO COJIEPKAHUS U OIbITA JI€ATENbHOCTH, IPUOOPETEHHOTO IPU U3YUEHUU
Cero Kypca (pU3UKH, a TaKkKe JJs MOATOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY 3K3aMEHY IO
YU3UKE JUIsl 00Y4aroInXCsl, BBIOPABIINX 3TOT yUe€OHBIN MpeIMeT.

[Ipy wu3ydeHMM JAQHHOTO MOIYJIS PEAIM3YIOTCI W CUCTEMATU3UPYIOTCS  BUIBI
€ATEIbHOCTH, Ha OCHOBE KOTOpBIX OOecreuuBaercs JOCTHKEHHE TpPEAMETHBIX U
[eTanpeIMETHBIX IIJIaHUPYEMBIX pe3ynbTaTOB oOyueHus, dhopmupyercs



CTCCTBCHHOHAY4YHasA rpaMOTHOCTb: OCBOCHHEC HAY4YHBIX MCTOAOB HCCICAOBAHHUA SIBJICHHUI
(pupOabl W TCXHUKH, OBJIAACHHUC YMCHUSAMU 00BSICHATH (1)I/I3I/I‘I€CKI/IC SAIBJICHUS, ITPUMCHSA
(OJIYUCHHBIC 3HaHMs, p€IIAaTh 3ala4i, B TOM YHUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

HpI/IHI_[I/IHI/IaJ'II)HO I[eﬂTeJ'IBHOCTHHﬁ XapakTep AaHHOro pasjciia pCalnu3yCTCsa 3a CUéT TOro,
TO 06yqafoumec;1 BBIIIOJIHAKOT 3a/laHUsl, B KOTOPLIX UM NPCJIaracrcs:

Ha OCHOBE IMOJTYYCHHBIX 3HAHUH PACIO3HABATh U HAYYHO OOBSACHATH (PU3UUCCKUE SIBICHUS
- OKpYXarollen Mpupo/jie U NOBCEAHEBHOM KU3HU;

HCII0JIb30BATh HAYYHBIC MCTOAbI MCCICAOBAHUA (bHSI/I‘{eCKI/IX HBJIGHI/II;'I, B TOM 4YHMCJIC IJIAd
[POBCPKHU I'MIIOTE3 U MOJIYYCHHUA TCOPECTUUCCKHUX BbIBOOB,

O0OBACHATH HAaYYHBIC OCHOBBI Hanoboee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,

[@IPUMCEP, MPAKTHUYCCKOI'O HUCIIOJIb30BAHHA PA3JIMYHBIX HCTOYHUKOB SHCPIrul Ha OCHOBC 3dKOHaA
(pCBpaliCHUS U COXPAHCHUA BCCX U3BCCTHBIX BUJI0B DOHCPIUH.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS IMTPOI'PAMMBI 110 ®UBUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/IsyquI/Ie (1)I/I3I/IKI/I Ha YPOBHE OCHOBHOI'O O6H.[CFO O6pa3OBaHI/ISI HaIllpaBJICHO Ha
AOCTHXKCHUC JIMYHOCTHBIX, MCTAITPEAMCTHBIX U IMPEAMCTHBIX 06pa30BaT€J'II)HI>IX PE3YIbTATOB.

B pesynbrare wusydenuss (UMK Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUsl Yy
oOyuatoerocsi 0yayT copMUPOBaHBI CIEAYIONTUE TNYHOCTHBIE PE3yabTaThl B 4aCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:



—TIPOSIBJICHUE WMHTEpPEca K MCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON (hU3HUECKOU
HayKU;

—IIECHHOCTHOE OTHOIIIEHHE K JOCTHKEHHUSIM POCCHMCKHUX YUEHBIX -(DPU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

—TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXJEHHH OOIIECTBEHHO 3HAUMMBIX M ITHUECKUX
pobJIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTOCTHKECHUN (PU3UKH;

— OCO3HaHUE BaAXKHOCTH MOPaJIbHO-3THYECKHUX IIPUHIHUIIOB B J€ATEIbHOCTH YUEHOIO;

3) 3cTeTHYeCKOro BOCIIUTAHMSI:

—BOCIIPUATUE SCTETHUYECKUX KadyecTB (M3MUECKON Hayku: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

—OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKHM KaK MOIIHOTO HMHCTPYMEHTA MO3HAHMUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

— pa3BUTHE HAY4YHOH J1I0003HATEIBHOCTH, HHTEPECA K UCCIIEIOBATENIbCKON AESITETbHOCTH;

5) dopMupoBaHus KyJbTYpPbI 310POBbS U SMOLUOHAJBHOIO 0JIATONOJIYYHS:

—OCO3HAaHWE IIEHHOCTH 0E30MacHOro 00pasa KHU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaXHOCTHU TMpaBui 0€30MacHOr0 MOBEIEHUSI HA TPAHCIOPTE, HA JOPOrax, ¢ SIEKTPUUECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHSAX;

— c(OpMUPOBAHHOCTH HABbIKA peieKCHH, TPU3HAHUE CBOETO IpaBa Ha OIIMOKY U TAaKOTO Ke
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BocnUTAHUS:

—aKTHBHOE y4yacTHE€ B PELICHHWH IMPaKTHYECKHX 3ajad (B paMKax CeMbM, 0Opa3oBaTelbHOI
OpraHM3alu, ropojia, Kpasi) TEXHOJIOTUYECKON U COLIMAIbHOM HAIlpaBI€HHOCTH, TPEOYIOLINX B
TOM 4HcIe U (U3NIECKUX 3HAHUM;

—MHTEpeC K NPAKTUUECKOMY U3YUEHHIO MPOPECCHil, CBA3aHHBIX C (DU3HUKOI;

7) 3KOJIOTMYEeCKOT0 BOCIIMTAHMSI:

—OpHMEHTalMsT Ha NpUMEHEeHHe (U3MYECKUX 3HAHMW I pelleHus 3agad B 0O0JIacTH
OKpY’KaloIllel cpeJibl, MJIaHUPOBAaHUS MMOCTYIKOB U OLIEHKH MX BO3MOXHBIX MOCIEICTBUN IS
OKpY>KaloIllel Cpe.bl;

— 0CO3HaHUe TI00aIbHOTI0 XapaKkTepa SKOJIOTHUYEeCKUX MpoOieM U IMyTel UX perieHus;

8) ajanTannu K N3MEHAIOIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:
—TOTPEeOHOCTh BO B3aUMOACHUCTBUM MPHU BHIMOJIHEHUH HCCIEIOBAHUN U MPOEKTOB (PU3UUECKOM



HAIIPABJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

— IIOBBIIICHNUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IPAKTUYECKYIO IEATEIIBHOCTD;
—TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HaHUI, B TOM 4YHciie POPMYINPOBATH HJIEH, TOHATHS,
TUIIOTE3bI O (PU3NYECKUX OOBEKTaX U SIBICHUIX;

—0CO3HaHue 1e(UIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH (DU3HKH;

— IVIAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHNU HOBBIX (PM3MUECKUX 3HAHU;

— CTpEeMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3AaUMOCBS3U IPUPOAbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

—OLICHKAa CBOUX JCUCTBUM C YYETOM BIMSAHUSA Ha OKPYKAWOIIYI0 CpeAy, BO3MOYKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs mporpamMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi y oOyuwaromerocs OyayT copMuUpoBaHBI MeTanpeMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOIIME TI03HABATEIbHbIE YHUBEPCAIbHbIE Y4YeOHbIE IEHCTBUS, KOMMYHHKATHBHBIC
VHUBEpPCATbHBIC yUeOHBIC JCUCTBHS, PETYJISATHBHBIC YHUBEPCATHHBIC YICOHBIC ICHCTBHS.

Ilo3HaBaTebHbIE YHuBEpPCAJbHBIC y‘leﬁl—[ble JecTBUs

Ba3oBble Jtornyeckue aeiicTBUA:



BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKUA OOBEKTOB (SBICHUN);

YCTaHABIIMBATh CYLICCTBEHHBIH MNpPU3HAK KiIacCU(UKALMKH, OCHOBAHHS Uil OOOOIICHUS H
CpaBHEHMUS,

BBISIBISITH 3aKOHOMEPHOCTH UM TIPOTHBOPEYHS B pAacCMaTPHBAacMbIX (paKTaX, JAHHBIX H
HaGHIOI[eHI/ISIX, OTHOCAIIUXCA K (bI/ISI/I‘IeCKI/IM SIBJICHUAM,

BBIIBIISITh TIPHYMHHO-CIICACTBEHHBIC CBSA3U MIPU U3y4YeHHU (DU3UUCCKUX SIBJICHUH U MPOLIECCOB,
ACJIaTb BBIBOJbI C HCIHOJB30BAHUCM ACAYKTHBHBIX W HWHIAYKTHBHBIX YMO3aKHIO‘-IeHI/II\/'I,
BBIJIBUT'aTh THIIOTE3bI O B3AUMOCBS35X (PM3UYECKHUX BEIUYUH;

CaMOCTOSITENIbHO BBIOMpPATh CIOCOO pemieHust yuyeOHOl Qu3nueckoil 3amauu (CpaBHEHHE
HECKOJIbKHX BapHaHTOB pELICHUs, BHIOOpP HamOoJee MOAXOISIIEr0 ¢ YIETOM CaMOCTOSTEIHEHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBrble ucciienoBarelbCcKue AeiiCTBHUA:

UCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

MPOBOJIUTH IO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIN (PH3HUECKUit
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIeA0BAaHUE (PU3MUECKOTO SBICHUS;

OLICHUBATh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh HMH(OPMAIHMIO, TONYYECHHYI0 B XOE
UCCIIEIOBaHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYJIUpPOBaTh O00OLIEHUS M BBIBOABI IO pe3ysbTaTaM IPOBEAEHHOIO
HaOJI0ICHNUS, OMbITA, UCCIIE0BAHMS;

MIPOrHO3UPOBaTh BO3MOYKHOE JalbHEWIee pa3BUTHE (PU3MUECKUX TIPOIECCOB, a TaKXKe
BBIJIBUT'aTh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MIPUMEHSTh Pa3JInYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHl P MMOUCKE U 0TOOpe MHPOpMALUH
WIN JAHHBIX ¢ YY4ETOM MPEATIOKEHHON yueOHOH pu3nueckoil 3ajauu;

aHaAJIM3UPOBaATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MH(OPMALIUIO PA3TUYHBIX BUJOB U
¢bopM npencTaBieHus;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTHMalbHYIO (OpMy TMpeAcTaBieHuss HHPOpMAUu U
WUTIOCTPUPOBATH pelllaeMble 331a4 HECIOKHBIMHU CXeMaMH, IuarpaMMaMu, HHOH rpadukoit u



MX KOMOMHAIASIMU.
KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS:

B X0JIe¢ OOCYXIeHMsI y4eOHOro MaTepualia, pe3yJbTaToB JIA0OPAaTOPHBIX pabOT M MPOEKTOB
3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI W BBICKA3bIBaTh WJICH, HAIICIICHHBIC HA
pelIeHre 3a1a91 U TIOJITICpKaHUe 0J1aroKenaTeIbHOCTH OOIIECHUS;

COTIOCTABIIATh CBOM CYXKJEHHUS C CYXJICHHAMH IPYTHMX YYaCTHUKOB JHajiora, OOHApYKHBATh
pa3IM4MUe U CXOJICTBO MO3ULIMIA;

BBIPa)XaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MMChMEHHBIX TEKCTAX;

MyOJIMYHO TPEJCTABNISATh PE3YJIbTAThl BBIMOJIHEHHOTO (DM3MUYECKOTO OIbITa (IKCIICPUMEHTA,
HCCIIEA0BaHMS, TIPOCKTA);

MOHMMATh M KCMOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW M HMHAMBUAYaJbHON pPabOThI mpu
pelIeHUN KOHKPETHON (hM3UYECKOM MPOOIIeMBI;

MIPUHUMATD 1€ COBMECTHOM JIeATENIbHOCTH, OPIraHU30BbIBAThH JICHCTBUA 10 €€ JIOCTUKEHUIO:
pacmipenenatb pojiu, 00CyXIaTh MPOLECChl U Pe3ylbTaTbl COBMECTHOH paboThl, 000011aTh
MHEHHS HECKOJIBKUX JIIOCH;

BBITIONHATh CBOKO 4YacTb pPalOTHI, JOCTUras KaueCTBEHHOro pe3ylbTaTa IO CBOEMY
HaIpPaBJIECHUIO U KOOPJAUHUPYS CBOU JACHCTBUS C APYTHUMH YICHAMU KOMAH/IbI;

OIICHMBAaTh Ka4yeCTBO CBOETO BKJaga B OOLIMH MPOAYKT MO KPHUTEPHUSM, CAMOCTOSITEIHHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBLIC y‘leﬁl—lble JelcTBUA

Camoopranuszauus:

BBISIBJISITH MPOOJIEMbI B JKU3HEHHBIX M Y4YEOHBIX CHUTYalUsX, TPeOYIOLIUX MJis peHIeHUs



(hbU3UYECKUX 3HAHUN;

OpPUEHTUPOBATHCS B PA3NIMYHBIX [OAXO0/AAX NPUHATHS pElIeHUN (MHIUBUAYAIbHOE, IPUHITHE
pelleHHsI B TPYIIIE, IPUHATHE PEIICHUI TPYIINOi);

CaMOCTOSITENIFHO ~ COCTAaBJISITh ~ QITOPUTM  peIIeHHs (PU3WYECKOW 3aJayd WU ITUIaHa
UCCIIC/IOBAHMSI C  y4ETOM HMEIOIIUXCS PECYpcoB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBATH MPEIJIaracMble BapUaHThI PELLICHU;

JeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

J1aBaTh aJeKBAaTHYIO OI[CHKY CUTYallUU M NpeAsiaraTh IiaH €€ N3MCHEHMS;

OOBSCHATH TNPUYMHBI JIOCTIDKCHUS (HEJOCTHIKCHHUS) Ppe3yJIbTaTOB JESTENbHOCTH, aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHHS (PU3NYECKOro
WCCIICIOBAHMSI WIIM TIPOCKTA) HA OCHOBE HOBBIX OOCTOSTENIHCTB, M3MEHHMBIIUXCS CHTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HHUKILIUX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa [EJIN U YCIOBHSIM;

CTaBUTH ce0s Ha MECTO JPYroro 4eioBeKa B XOJE CIIopa MM JUCKYCCHU Ha HAay4YHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHSI U JIOTUKY IPYTOTO;

MIPU3HABATH CBOE MPABO Ha OUIMOKY MpH pelIeHnn (PU3NYEeCKHX 3aay WIN B YTBEPKJICHHUSIX Ha
HAyYHBIE TEMBI ¥ TAKOE JKE MPABO JAPYTrOTro.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 7 Kjacce nmpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(hOPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

HUCITIOJB30BATh ITOHATHA: (1)H31/I‘-ICCKI/I€ U XUMHUYCCKUE SBJICHU, Ha6J'IIOI[eHI/I€, OKCIICPUMCHT,
MOJIeTb, TUIIOTE3a, €AMHUIIBI (PU3MUECKUX BEIMUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHUS
BemecTBa (TBEPIOE, JKUAKOE, Ta3000pa3HOE), MEXaHMYECKOe [IBIKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOIMHEHHOE), TPACKTOPHUS, PaBHOJCHCTBYOIIAs Ccuia, aedopManus
(ympyras, maacTu4ecKkas ), HeBeCOMOCTh, COOOIIAOIITUECS COCY/IBI,

paznuuate sBiaeHus (AudQysus, TEmIoBOe MABMKCHHE YAaCTHUI[ BEIIECTBA, PaBHOMEPHOE



JBM)KEHUE, HEPaBHOMEPHOE JIBUKEHME, MHEPLMs, B3aUMOJICHCTBHUE TeEJl, PaBHOBECHE TBEPIBIX
TEJ C 3aKPEIUIEHHON OChbIO BpaLEHMs, lIepeiadya JaBIeHUs TBEPABIMU TEIaMU, )KUJIKOCTAMU U
ra3amMu, aTMOC(epHOE JaBJIEHUE, IJIaBaHUE TeJl, MPEBPALICHNUsS MEXaHWYECKOH 3Hepruu) Io
ONMCAaHUI0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JIAHHOE
¢busnyeckoe BICHUE;

pacrio3HaBaTh MPOSBICHUE W3YUYCHHBIX (PU3MUECKUX SBICHHNA B OKPYKAIOIIEM MHPE, B TOM
yuciae (pU3MYecKHe SBJICHUS B MPHUPOJE: NMPUMEPHl IBUKEHUS C Pa3IMYHBIMM CKOPOCTSMH B
KUBOM M HEXHUBOM IPUPOJE, INEHCTBHE CWIbBI TPEHUsS B IPUPOJE M TEXHUKE, BIIMSIHHE
aTMOC(EepHOT0 AABJICHHs HA JKUBOM OpraHM3M, IUIaBaHHE PbIO, PblUaru B Telle YeJIOBEKa, NPU
TOM NEPEBOJUTH MPAKTHUYECKYIO 33/7a4y B YUEOHYIO, BBIJCISATH CYIIECTBEHHBIC CBOWCTBA
(npu3Haku) pU3NYECKUX SBICHUM;

OIMCBHIBATh HM3y4YCHHBIC CBOMCTBAa Tel W (U3MYECKUE SBICHUS, WCHOIB3yd (usmueckue
BEIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSISI CKOPOCTH,
CWJIa YIPYTIOCTH, CUJIa TSDKECTH, BEC Teja, CHJIa TPEHUs, AaBjieHue (TBEPIOTo Tena, )KUJIKOCTH,
rasa), BhITAJIKMBAIOLIAsl CHUJIa, MEXaHUYECKask paboTa, MOLIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOX(QPHUIMEHT TOJIE3HOTO ACUCTBUS MEXaHM3MOB, KHHETHYECKAsi M MOTEHIMAIbHAS YHEPIHs),
IPU ONHUCAHUM IPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI HCHOJIb3YEMbIX BEJIUYUH, HX
0003HAYCHHS U CTUHHIBI (PU3MYECKUX BEJIMYHMH, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIINE JTaHHYIO
(Gu3MYECKyr0 BEIMUYUHY C IPYTUMHU BEIMYMHAMHU, CTPOUTH IpaUKU U3y4EHHBIX 3aBUCUMOCTEH
(hbUBUYECKUX BEIUYNH;

XapaKTepu3oBaTh CBOMCTBa Teln, (U3MUECKUE SIBIEHUS M IPOLECCHI, HCHOJb3Yys MpaBUiIa
CIIOKEHMsI cui (BIOJIb OJHOM mpsimoif), 3akoH ['yka, 3axon [lackans, 3akoH Apxumena,
NIPaBUJIO paBHOBecHs phlyara (OJ10Ka), «30J0TOE MPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKON SHEpruH, MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YECKOE BBIPAIKEHUE;

OOBACHATH (PU3MUECKHE SIBICHMSI, MPOIECCHl U CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyalMi IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH IPUYMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE W3 1—2 JOTMYEecKHX ILIaroB ¢ Omnopod Ha 1—2 HM3y4yeHHBIX CBOMCTBa
(bu3nYecKuXx sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pematb pacy€THble 3a1ayd B 1—2 NeHCTBUS, UCIONIb3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIIHNE
¢u3nyeckre BEMMYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 33Ja4yM 3alMCBIBATh KPAaTKOE YCJIOBUE,
MOJICTABIATh (U3NYECKUE BEIUYMHBI B (OPMYJBI U MPOBOAUTH PACUEThl, HAXOIUTh
CIpaBOYHBIC [aHHbIE, HEOOXOAUMBIC Ui pEIleHUs 3aJad, OLCHHWBAaTh PEATHUCTUYHOCTD



MOTYYEHHOUN (PM3MUECKON BEIIMUNHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOUIM (PU3UYECKUX METO/IOB, B
ONMCAaHUU HCCIICOBAHUS BBIACIATH IMPOBEpsieMOe MPearoyiokeHue (TUIoTe3y), pa3nudarb U
MHTEPIPETHPOBATH MOTYYCHHBIH pe3yabTaT, HAXOIUTh OIMIMOKU B XOZE ONbITA, JACTaTh BHIBOJIBI
I10 €0 pe3yJIbTaTaM;

MIPOBOJIUTH OTBITHI MO0 HAOIIOACHUIO (PU3UYECKUX SIBJICHUN MM (U3NYECKUX CBOMCTB TEN:
(dbopMynupoBaTh MpPOBEpSiEMbIe MPEINONOKEHUs, COOMpPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONBITa U (POPMYJIMPOBATH BHIBOJIBL;

BBINIOJIHATh MPSIMbIE H3MEPEHHUS PACCTOSHUS, BPEMEHM, MacChl Tena, O0bEMa, CHUIIBI U
TEMIIEPATyphl C UCIIOIH30BAHNEM aHAJIOTOBBIX U IU(POBBIX TPUOOPOB, 3aTUCHIBATH MTOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJAUTH HCCJEAOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKONM BEIUYMHBI OT JPYrol c
HCIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCHMOCTH MYTH PAaBHOMEPHO JIBIIKYILETOCs Teja OT
BPEMEHM JBW)KEHUS Teja, CHJIbI TPEHHUs CKOJbXKEHHS OT Beca Tela, KauecTBa 00paboTKu
MMOBEPXHOCTEN TEN U HE3aBUCUMOCTHU CHJIBI TPEHHUSI OT IUIONIAJAN CONPUKOCHOBEHUS TEN, CUJIBI
YOPYTOCTH OT YJUIMHEHMSI NPY’KUHBI, BHITAIKMBAIOUIEH CUJIbl OT 00bEMa MOrpyKEHHON YacTu
Tela M OT IUIOTHOCTU >KUIKOCTH, €€ HE3aBUCHMOCTU OT IJIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM TUIaBaHUS TN, YCJIOBUN PaBHOBECHsS pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHWPOBAHUU Y4E€OHOTO HCCIEOBAHUS, COOMpPATh YCTAHOBKY U BBIMOJIHATH
U3MEpeHus, CcleAys NpenoKEHHOMY IUIaHy, (QUKCUPOBAaTh pe3yabTaThl MOJy4YEHHOU
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJAE MNPEIJIOKEHHBIX TaOMUIl M TpaduKoB, JenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (PU3UUECKUX BEIMYMH (IUIOTHOCTh BEIECTBA KUJIKOCTU U
TBEPAOrO Teja, CUJa TPEHHs] CKOJIbBKEHUS, aBJIEHHWE BO3/lyXa, BbITAJKHUBAIOIIAs CHIIA,
JeWCTByIOAs Ha MOTPYXKEHHOE B JKUIKOCTh TeNO, KOA(PQHUIMEHT IOJE3HOTo AEUCTBUS
MIPOCTBIX MEXaHU3MOB), CleAys MPEAJIOKEHHON MHCTPYKLUU: MPU BHIIOJHEHUM U3MEpPEHMH
coOMpaTh SKCIEPUMEHTATIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUE€HHE HCKOMOI BEJTMUNHBL;
co0IroAaTh MpaBuiia TEXHUKHM 0€30IIaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
yKa3blBaTh MPUHIMIbBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIONINECS] COCY/AbI, OapOMETp, phlyar, MOABM)KHBIN U HEMOJABUKHBIN OJIOK,
HAKJIOHHA MIJIOCKOCTB;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HW3YYEHHBIX NPUOOPOB U TEXHUYECKHX YCTPOMCTB C
OMOpOM Ha HUX ONMCaHMs (B TOM 4YHCJE: MOAMIMIHUKHM, YCTPOWCTBO BOJOIPOBOAA,



TUIPaBIMYECKUN TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HUCIONb3YA
3HaHUS O CBOWMCTBaX (PHU3MUECKUX SABICHUA W HEOOXonuMmble (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI (HAXOIUTh MHPOPMALHUIO O MPUMEPAX) MPAKTUUYECKOTO HCIIOIb30BAHUS
(bu3nuecKrx 3HaHUI B MOBCEIHEBHOM XKU3HU AJi obecriedeHust 0€30MacHOCTHU MPH O0paleHUH
¢ mpubopaMH M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS M COOIIOACHUS HOPM
9KOJIOTUYECKOIO [TOBEJICHUS B OKPYKAIOIIEH cpefie;

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(i)OpMaI_[I/II/I B HHTepHeTe B COOTBETCTBHUHM C 3aJaHHBIM
IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEKOIIMXCA 3HAHUW M NYTEM CPAaBHEHUS Pa3IMYHbIX
HCTOYHHUKOB BBIICIATH I/IH(bOpMaI_[I/IIO, KOTOpas sBJISACTCA HpOTHBOpC‘IHBOﬁ WJIN MOJKET OBITh
HEJIOCTOBEPHOM;

WCTOJB30BAaTh TIPU BBIIOJHEHUW YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JIUTEpaATypy
(bu3MuecKoro coiepkaHus, CIPaBOYHBIE MaTepuajbl, pecypchl ceTu VHTepHET, BIaaeTh
npuéMamM#u KOHCIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HH(DOpPMAIMK M3 OAHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3gaBaThb CO6CTBCHHI)I€ KpaTKu€¢ IIMCbMCHHBIC MW YCTHBIC COO6HI€HI/I$[ Ha OCHOBC 2—3
HMCTOYHUKOB HH(pOpManu PU3NIECKOTO COAEPKAHUs, B TOM YHCIIE MyOIUYHO JIENaTh KPaTKUe
COOOIIEHUsT O pPe3yJbTaTax IMPOCKTOB WM YYEOHBIX HCCICIOBAHWN, MPU ITOM T'PAMOTHO
WCIOJIb30BaTh U3yYEHHBIM MOHATUHHBIN anmapaT Kypca (hU3UKH, COMPOBOXKIATh BHICTYIUICHHE
MpE3EHTALNEN;

MIPH BBIMOJTHEHUN YUY€OHBIX TPOEKTOB U UCCIIEIOBAHUI pacipeiesiTh 00sS3aHHOCTH B TPYIINE B
COOTBETCTBUHU C IIOCTABJICHHBIMH 3aJadaMU, CICIHUTH 3a BBIIIOJIHEHHUCM IIJIaHA I[GflCTBPIfI,
aJIecKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTh TPYMIbI, BBICTPAaUBATh
KOMMYHUKAaTHBHOC BSaHMOI[efICTBHG, YUUThIBAsA MHCHHUEC OKPYIKAIOIIUX.

K konny o6yuenus B 8 kiacce nmpeiMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(hOPMUPOBAHHOCTH y OOYUAIOLIUXCS] YMEHUI:

HCIIOJIb30BATh MOHATHA: Macca U Pa3MEpPbl MOJEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMSI BEILECTBA, KPHUCTAIIMUECKHE W aMOp(dHbIe Tena, HACHIEHHBIH H
HEHACBIIICHHBIM Iap, BJIAXKHOCTb BO3/yXa, TEMIEPATypa, BHYTPEHHSS SHEPIUsl, TEIJIOBOU
JBUTATENIb, SJIEMEHTAPHBIM JJIEKTPUYECKUN 3apsll, DJIEKTPUYECKOE I0J€, IIPOBOJHUKH U
JUAJIEKTPUKH, TOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE T10JIE;



pa3nuyath siBJIeHUs (TEIUIOBOE PACUIMPEHUE U C)KaTHe, TeIionepeaaya, TeIoBOe paBHOBECHE,
CMa4yMBaHUe, KaWUIAPHBIC SIBJICHUS, UCIIApEHUe, KOHEH CAllUs, IJIaBJIEHUE, KPUCTAUTH3aIUs
(oTBepaeBaHue), KUIIEHHE, Teronepeaadya (TEMIONPOBOJAHOCTb, KOHBEKIUS, H3Iy4YCHHE),
AJEKTPU3ALMS TeJl, B3aUMOJCUCTBUE 3apsAJIOB, JCUCTBUSL SJICKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUe, B3aUMOJIEHCTBUE MarHUTOB, JICHCTBIME MarHUTHOTO MOJISl Ha MMPOBOJHHUK C TOKOM,
3JIEKTPOMArHUTHASE MHAYKIIMS) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE M3YyYCHHBIX (DU3MUYECKUX SIBJICHHHA B OKPYKAIOIIEM MHPE, B TOM
yuciie GU3NYEeCKue SBJICHUS B MPUPOJIE: OBEPXHOCTHOE HATSHIKEHUE U KaNUJUIIPHBIC SIBJICHUS
B IIpUPOJE, KpUCTaLIbl B Ipupone, usiyueHue ConHLA, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, oOpa3oBaHHE pPOCBI, TyMaHa, HHEs, CHEra, JJIEKTpPUYECKHE SIBICHHUS B arMmocdepe,
JNEKTPUYECTBO KUBBIX OPraHW3MOB, MAarHHTHOE TIIOJ€ 3eMiH, Jped( TOJI0COB, pOJIb
MarHuTHOTO TOJISL Ui JKW3HUM Ha 3emile, MOJSPHOE CHUSHUE, NpPU 3TOM [EPEBOAUTH
MPAaKTUYECKYI0 3a7ady B Yy4yeOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
(bu3MYECKUX SIBICHUN;

OIHMCHIBATh M3YYCHHBIC CBOWCTBA TN W (DU3WYECKHE SIBJICHUS, HWCIONB3YS (U3HUSCKUC
BEJIMYMHBI  (TeMIeparypa, BHYTPEHHsSSI OJHEPrus, KOJMUYECTBO TEIUIOTHI,  yJeNbHas
TEIUI0EMKOCTh BEIIECTBA, Y/elbHas TEIUIOTA IUIABJICHNUS, yIeIbHasl TEIJI0Ta 1apoodpa3oBaHus,
yllelbHas TEeII0Ta CropaHus TOIUINBA, KOd()(PHUIIMEHT MOJIE3HOTO ACHCTBUS TEIJIOBOM MAIlIUHBI,
OTHOCHUTENIbHAsl BIAQXXHOCTh BO3[yXa, JJEKTPUUYECKUM 3apsij, cuia TOKa, 3JIEKTPUUYECKOE
HampspKeHUEe, COMPOTHBIICHHE MPOBOJHMKA, YAETHHOE COMPOTHUBIEHHE BEIIECTBa, paboTa u
MOIIHOCTh AJEKTPUUYECKOTO TOKA), IPH OMKUCAHUU MPABUIBLHO TPAKTOBATH (DU3UUECKUM CMBICI
WCIIONIb3YEMBIX BEJIMYUH, OOO3HAUEHUS M EOUHUIBI (U3MYECKUX BEIUYHH, HAXOIUTh
(hopMyIIbl, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMHU BEIUYMHAMHU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (DM3MUECKUX BETUYHH,

XapaKTepU30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS U TIPOILIECCHI, MCIIONB3Yys OCHOBHBIC
MOJIOKEHUS ~ MOJIEKYJISIPHO-KMHETUYECKOM  TEOPUH  CTPOCHMS  BEIIECTBA,  MPHUHIUI
CYINEpHO3UIIMH TToJIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH Oma Juis
ydyacTka uenu, 3akoH Jxoyns—JIeHla, 3aKOH COXpaHEHUsI SHEPrHHM, NpPH 3TOM J1aBaTh
CJIOBECHYIO ()OPMYITMPOBKY 3aKOHA U 3alMCHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;
OOBSCHATH (PM3MUECKUE TMPOLIECChl U CBOWCTBA TN, B TOM YHCIIE MU B KOHTEKCTE CHTYaIlHid
MPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABISATH NMPUUMHHOCICICTBEHHBIC CBSI3U, CTPOUTH
o0BsicHEHHE U3 1—2 MOTMYECKUX IMIAaroB ¢ OMOpoil Ha 1—2 M3Y4YEHHBIX CBOMCTBA (PUIUYECKUX



SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a7a4l B 2—3 NEHCTBHSA, MCIONB3YSI 3aKOHBI M (DOPMYIIBI, CBSA3BIBAIOIINE
¢u3nyuecKkre BEJIMYUHBI: HA OCHOBE aHajJIM3a YCJIOBMS 3a/layMl 3alMChIBATh KPAaTKOE YCJIOBHE,
BbBIABJIITE HCAOCTATOK JAHHBIX JUJIsI PCHICHUA 3a/1aydu, BLI6I/IpaTB 3aKOHbI " q)OpMy.HBI,
HeoOXonuMble 171 €€ pelleHUs, MPOBOJIUTH Pacu€Thl U CPaBHHUBATh IMOJYUEHHOE 3HAYCHHE
(bI/I3I/I‘IeCKOI>'I BCJINYHMHBI C U3BCCTHBIMU JaHHBIMU,

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIM (PU3NYECKUX METOJIOB,
WCIIONB3Ysl ONMUCAHUE HCCIEIOBAHUS, BBIICIATH MPOBEPSAEMOE MPEIIOIOKEHNUE, OLEHUBATDH
MPaBWJIBHOCTb MOPSIIKA IPOBEICHUS UCCIIEIOBAHMUS, JIEJIaTh BBIBO/IBI;

MPOBOJIUTH OMBITHl MO HAOIIOACHUIO (U3NYECKUX SIBICHUH WM (DU3NYECKUX CBOMCTB TeI
(KanmwUIsipHBIE  SIBJICHMSI, 3aBHCHUMOCTH JIaBIIEHUS BO3AyXa OT €ro 0o0béMa, TemmepaTypbl,
CKOpOCTH Iponecca OCTbIBaAHWA W Harp€BaHusd IIPpU H3JTYUYCHUHU OT LBCTa 143J1yan01ueﬁ
(mornomaronieit) MOBEPXHOCTH, CKOPOCTh HCIAPEHHUS BOABI OT TEMIIEPAaTyphl KHUAKOCTU U
IJI0maau €€ MOBEPXHOCTH, SJIEKTPU3AIUS TEJl M B3aUMOJCHCTBUE SJECKTPUUYECKUX 3apsOB,
B3aMMO/JICHICTBIE MOCTOSHHBIX MarHUTOB, BHU3yallU3allisd MArHUTHBIX TOJEH MOCTOSIHHBIX
MAarduToB, IlGﬁCTBHH MAarauMTHOI'O I1OJIid Ha HNPOBOJHHUK C TOKOM, CBOMCTBA OJICKTpOMArHura,
CBOMCTBA  AJIEKTPOABHUTATENsl  MOCTOSHHOTO  TOKa):  (OpMyIHUpOBAaTh  IMPOBEpsSEMbIC
MIPEATNONOKEHUS, COOMPaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000pYI0BaHUS, OMUCHIBATH XOJI
ombITa ¥ (OPMYIHPOBATH BHIBOIBL;

BBIIIOJIHATDE IMPAMBIC HM3MEPCHUA TCMIICPATYPhI, OTHOCHUTEIBHOM BIIAXKHOCTH BO3/1yXa, CHJIbI
TOKa, HaMpsDKEHUS C WUCIOJIb30BAaHUEM aHAJIOTOBBIX NPHUOOPOB U JIATYMKOB (DU3MUECKUX
BEJIMYUH, CPABHUBATH PE3YJIHTATHl U3MEPEHUM ¢ YUETOM 3aIaHHON a0COJIFOTHOM MOTPEITHOCTH;
MPOBOANTHh HCCIEAOBAHUE 3aBUCUMOCTU OAHOW (PU3MYECKOW BENUYHHBI OT JAPYrol C
HCIIOJIB30BAHHUEM TIPAMBIX I/I3M€p€HI/II\/’I (SaBI/ICI/IMOCTB COIMPOTUBJICHHA IIPOBOJHUKA OT €TI0
JUIMHBI, TUIOIIA/IA TIOTIEPEYHOr0 CEYEHUsI M YJIETbHOTO COITPOTHUBIICHUS BEILIECTBA IPOBOHUKA,
CHWJIbl TOKa, MAYWCTO 4YC€pe3 IMPOBOJHUK, OT HANPSIKCHHUA Ha IMPOBOAHUKE, HCCICAOBAHUC
MOCJIEIOBATEILHOTO W MNapajUIeIbHOTO  COEAMHEHUM  NPOBOJHUKOB):  IJIAHUPOBATh
HUCCJIICIOBAHUEC, CO6I/IpaTI> YCTAaHOBKY HW BBIIIOJIHATE HU3MCEPCHUA, CICAYSA NPCAIIOKCHHOMY
1aHy, (UKCUPOBATh Pe3yabTaThl MOMYYEHHOW 3aBUCHUMOCTH B BUJIE TaOnHIl U TpaduKoB,
ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCICAOBAHMA,

MPOBOANTHh KOCBEHHBIE U3MEpeHHs (PU3MUeCKUX BeNW4HH (yIelbHas TeMIOEMKOCTh BEIIECTBa,
COTIPOTUBIIEHNWE TIPOBOJHUKA, pad0OTa W MOIIHOCTH DJIEKTPUUECKOTO TOKA): IUIAHUPOBATH
HU3MEpeHusi, COOMPATh IKCTIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEI0KEHHOW HHCTPYKIIUH, U



BBIYHCIIATH 3HAYCHNE BEJTMYHMHBL;
co0Jr01aTh MpaBHiIa TEXHUKHU OE30MIACHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BaHNEM;
XapaKTepU30BaTh MPUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOpPOM Ha WX ONKMcaHHWs (B TOM YHCJIE: CHCTEMa OTOIUICHHS OMOB, TMIPOMETp, MapoBas
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK IEKTPUUECKOW SHEPTUH, IJIEKTPOOCBETUTEIIHHBIC
npuOOpBI, HArPEeBATEIBHBIC IICKTPOIPUOOPHI (MIPUMEPBI), DICKTPUUECKHE MPEIOXPAHUTEIH,
AIIEKTPOMArHUT, AJIEKTPOJBUTaTEIb ITOCTOSHHOTO TOKAa), HCIONB3Ysl 3HAHUS O CBOMCTBAX
(bU3NYECKUX SIBICHUH 1 HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOICTBA W M3MEPUTENbHBIE MPUOOPHI 1O CXeMaM H
CXEMAaTUYHBIM PUCYHKaM (KUJKOCTHBIA TEPMOMETpP, TEPMOC, ICHXPOMETp, TUTPOMETD,
JBUTATENIb BHYTPEHHETO CrOPaHus, 3JIEKTPOCKOII, PEOCTAT), COCTABISATH CXEMBI AJIEKTPUICCKUX
LeNnel ¢ MOocIe0BaTeIbHBIM U MapaJIeIbHBIM COSAMHEHUEM JJIEMEHTOB, pa3inyasi YCIOBHBIC
0003HAYEHHS IIEMEHTOB JICKTPHUYECKUX LIETICH;

HNPUBOJUTH MPUMEPHI (HAXOJUTh WHPOPMAIMIO O MPUMEpax) MPaKTHYECKOTO UCIIOIb30BAHHSI
(bu3MUECKUX 3HAHUI B IMOBCEHEBHOM JKU3HH Ul 00ecrieueHHs: O€30acHOCTH MPH 00paIeHHN
¢ mpubOpaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHS 3I0POBbS U COOIIOJICHHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIEH cpesie;

OCYIICCTBIISATh MOMCK WH(pOpMaImMu (PU3MYECKOro cojepkanus B HHTepHeTe, Ha OCHOBE
UMCIOLIMXCS 3HAHUH W TMyTEéM CpPaBHEHUS JONOJHUTEIBHBIX HMCTOYHUKOB BBIJCIATH
UH(POPMAIIHIO, KOTOPAs SBJISETCS POTUBOPSYMBOI MM MOXKET OBITh HEJIOCTOBEPHOIA;
UCIIOJIb30BAaTh TPH BBINOJHEHHHM YYEOHBIX 3aJaHUH HAyYHO-TIONMYISIPHYIO JIHTEPaTypy
(GU3MUECKOTO COJICpIKAHMS, CIPAaBOYHBIC MaTephallbl, PECypchl ceTh HHTEepHET, BiIajeTh
npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHHs MH(POPMAIMK M3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/71aBaTh COOCTBEHHBIC MMMCHMEHHBIC U KPAaTKHE YCTHBIE COOOIIEHHs, 00001Ias HHPOPMAIIIO
U3 HECKOJBKHX MCTOYHHKOB (PU3UUECKOTO COCPIKAHMS, B TOM YHCJIE MyOJIMYHO MPEICTABISATD
pe3yNbTaThl TPOEKTHOH WM HCCIEAOBATENbCKOM JIEATEIbHOCTH, IPH OSTOM T'PAMOTHO
UCIIOJIb30BaTh N3YYCHHBIN MOHATHIHBIN anmapar Kypca GU3UKH, COMPOBOXKIATh BBICTYILICHHUE
MPE3EHTALUEN;

MIPY BBIMOJHEHNHU YYEOHBIX MPOEKTOB M MCCIICAOBAHUIN (DU3UUECKHX MPOIIECCOB PACHIPEACIATh
00S53aHHOCTM B TpPYNIE B COOTBETCTBHHM C IIOCTaBICHHBIMU 3a/ayaMH, CIEIUTh 32
BBINTOJTHEHUEM IIJIaHA JICUCTBUI M KOPPEKTUPOBATh €ro, aJicKBaTHO OLICHHBATh COOCTBEHHBIN
BKJIQJl B JICATEIBHOCTh TPYIIIbI, BEICTPauBaTh KOMMYHUKAaTHBHOE B3aWMOJICHCTBHE, TPOSBIISSI



TOTOBHOCTD pa3peiiaTh KOH(QJIUKTHI.

K koniy oOyuenus B 9 kjacce mpeiIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUA:

HCIOJIb30BAaTh  IOHATHS:  CUCTeMa  OTc4€ra, MaTepuajbHas  TOYKa, TPaeKToOpus,
OTHOCHUTEJIFHOCTh MEXaHUYECKOTO IBMKEHUS, Aedopmarus (yrnpyras, miacTu4eckas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPJOE TEJNO, LEHTP THKECTH TBEPIOrO Tena, PaBHOBECHE, MEXaHWYECKHE KojeOaHus u
BOJIHBL, 3BYK, MH(pa3ByK U  YIbTPa3ByK, DSJCKTPOMArHUTHbIE  BOJHBI,  IIKaja
AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JTAIBHO30PKOCTH, CHEKTPHI MCITYCKaHUS H
NOTJIOIIEHUS, anb(a, 6eTa- U raMMa-u3Iy4eHUsl, U30TOIbI, sJIepHasi SHEPreTHKa;

paznuuath  SABJICHUS (PaBHOMEPHOE M  HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBHXKEHUE,
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE [BM)KEHHE, CBOOOIHOE TMajJieHue Tell, PaBHOMEPHOE
JBUKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEAKTUBHOE JBUKEHHE, KOJIeOaTeIbHOE
JBIDKEHUE (3aTyXalolle M BBIHY)KJCHHblE KoyleOaHUs), PE30HAHC, BOJHOBOE JIBUXKEHHE,
OTpaXCHUE 3BYKA, IMPSIMOJMHENHOE PpacHpoCTpaHEHUE, OTPAaKEHHE U IPEIOMIIEHUE CBETa,
[IOJJHOE€ BHYTPEHHEE OTPaXEHHWE CBETa, Pa3jlo’KeHHe Oeoro cBera B CHEKTP U CIIOKEHUE
CHEKTPAJIbHBIX LIBETOB, JUCIEPCHsI CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JIMHENYaTOro CIEKTPAa M3JIy4EHHs) IO ONHUCAHUI0 HUX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh IMPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBJICHUH B OKpY’KarolieM Mupe (B ToM
yyciie pu3ndeckue SBJICHUS B MPUPOJE: MPHJINBBI U OTJIMBBI, ABMKEeHHUE MIaHeT COIHEuHOM
CUCTEMBI, PEAKTHBHOE [IBWKEHUE >XMBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIeTPSCEHNE, CEHCMUYECKUE BOJHBI, IIyHAMH, 5XO, LIBETa TeJl, ONTHYECKHE SIBJICHUS B
npupoje, OHOJIOTMYECKOe JeWCTBUE BHMIUMOIO, YIbTPa(HUOIETOBOIO U PEHTTEHOBCKOI'O
U3JIy4E€HUHN, €CTEeCTBEHHBIH pPAJUOAKTUBHBIA (OH, KOCMHUYECKHE JYy4H, pPaJlOaKTUBHOE
U3JIydEHUE MPHUPOAHBIX MHHEPAJIOB, JEHCTBUE DPAJNOAKTUBHBIX H3JIyYEHUH Ha OpraHu3M
4yeloBeKa), IMpH OSTOM MEPEeBOJUTH IPAKTUYECKYI0 3ajady B Y4eOHYIO, BBIJICNATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUMH;

ONMCHIBATh HM3YyYEHHBIE CBOWCTBA Tl U (PU3MUECKHE SIBICHHUS, HCHONB3YS (U3HUECKUe
BEIMYMHBI (CpelHsAss W MIHOBEHHas CKOPOCTb Teja IpH HEPaBHOMEPHOM JIBUXKEHHUH,
YCKOpEHHue, MepeMelleHne, MyTh, yIioBas CKOPOCTh, CHJIa TPEHHs, Cuja YIPYrOCTH, CHUJia



TAKECTH, YCKOPEHHE CBOOOJHOTO MAaJCHMs, BEC Tela, HUMIYJIbC Teaa, HUMIYJIbC CHIIBI,
MeXaHu4eckass paboTa W MOIIHOCTh, IOTCHIMAJIbHAS SHEPrus Teja, MOJHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, NOTEHIHMAJIbHAS DHEPIUs CXKATOW INPYKUHBI, KHHETHUYECKAs DHEPIHUs,
MOJTHAsT MEXaHWYeCKasi PHEprusi, MepHoja M 4YacToTa KoyieOaHWH, UIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3arelb HPEIOMIIEHUS Cpelibl), NMPH ONHMCAHUU
MPABUIILHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIb3YEMbIX BEIMYMH, 0003HAYCHUS U €TUHHIIBI
(GU3NYECKUX BEJIMYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (PU3UUECKYIO BEJIMUYUHY C
JIPYTUMH BETMUYUHAMHU, CTPOUTH TPa(PUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;
XapaKTepu3oBaTh CBOMCTBA TeJl, (U3NYECKUE SBIEHHS M IPOLECCHl, HCIOJIb3Ysl 3aKOH
COXPAHEHHUS SHEPIuH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHLIUII CYNIEPIO3ULUHN CHJI, TPUHLIUII
OTHOCUTENBbHOCTH ['anunes, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMIIYJIbCa, 3aKOHBI
OTpPaXEHUS U MPEIOMIICHHS CBETA, 3aKOHbI COXPAHEHMs 3aps0BOIO U MacCOBOIO YMCEN MpU
SJICPHBIX PEAKLHUAX, IPU ITOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alMChIBATH €r0
MaTeMaTHYeCKOE BhIPAXKEHUE;

OOBSICHATh (PU3NYECKHE MPOLECChl U CBOICTBA Tell, B TOM 4YMCJIE€ M B KOHTEKCTE CUTYaIUii
[IPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUUMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
00bsiICHEeHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOi Ha 2—3 M3Y4EHHBIX CBOWCTBA (U3NYECKUX
SIBIICHH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a/1a4u (ONUPAOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCIOJIb3Ys 3aKOHBI
u (opmynbl, cBsi3bIBaolIue (PU3MUECKHE BEIUYMHBI: HAa OCHOBE aHalIM3a YCJOBHS 3a/ladyd
3aIlUCBIBAaTh KPATKOE YCIOBUE, BBISBISTH HEOCTAIOIIME WM MU30BITOUYHbIE JaHHBIE, BBIOMPAThH
3aKOHBI U (OpMynbl, HEOOXOIUMBIE JUIsl pPELIEHUs, NPOBOAUTH pPacdy€Tbl U OLIEHUBATh
PEATMCTUYHOCTD MOJIYYEHHOT'O 3HauUeHHs! (PU3MUeCcKOi BEIMUMHBI,

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh IpPH MOMOLIM (U3NYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHWE MCCIEAOBAHUSA, BBIACIATH NPOBEPSIEMOE IPEAIONIOKEHUE, OLCHUBAThH
MPaBWJIBHOCTh TMOPSIJIKA HPOBEJICHUS HCCIEI0BaHUs, JIelaTh BbBIBOJIbI, HMHTEPIPETHPOBATDH
pe3yabTaThl HAOIIOAEHUN U OTIBITOB;

MIPOBOJUTH OMNBITHI MO HAOJIOIEHUIO (DU3UUECKUX SIBJIECHUN WIN (PU3MUYECKHUX CBOWCTB Te
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI PHEPrUH, 3aBUCHUMOCTb IME€PHOAA
KoJ1e0aHui MPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIUTYAbl MaJbIX KOJIeOaHUH, NMPSAMOJIMHEHHOE DPACIHpPOCTPAaHEHHE CBETa, PA3JIOKEHHE
0enoro cBeTa B CIEKTp, M3yuye€HUE CBOMCTB M300pa’keHUs B IJIOCKOM 3€pKaje U CBOMCTB
n300paskeHUsl MpenMeTa B coOuparomieil JuH3e, HAOMIOJEHHE CIUIOIIHBIX M JIMHEHYaThIX



CIIEKTPOB M3JyYCHHUS): CaMOCTOSITEIBHO COOMpaTh YCTaHOBKY W3 H30BITOYHOrO Habopa
000pyI0BaHUs, OIMCHIBATH X0 OTBITA U €T0 PE3yIbTaThl, (HOPMYITHPOBATH BHIBOIBI;
MIPOBOAUTH NMPU HEOOXOAMMOCTH CEpHUIO MPSMBIX U3MEPEHUI, ONpeensis cpelHee 3HadeHHe
u3MepsieMoil Benn4uHbI ((POKyCHOE paccTOsHUE COOMpAroIield JTUH3bI), 00OCHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MIPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH C HCIOJIH30BAHUEM TMPSMBIX
U3MepeHuil (3aBUCUMOCTD ITYTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HaualbHOM
CKOpOCTH, TepHoJa KojJeOaHHi MaTeMaTH4ecKOro MasTHUKAa OT JJMHBI HUTH, 3aBHCUMOCTH
yria OTpakKeHUs CBETa OT yIJia MaJIeHUs U yriia MpejioMJICHHs OT yrja MaJeHus): IJIaHUPOBaTh
HCCIIEIOBAaHHE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (PMKCHPOBATH PE3yIbTAThl MOTYyYSHHOM
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUAEC Ta0Onul U rpadukoB, [enaTh BBIBOABI IO
pe3yabTaTaM HCCIEOBAHNUS;

MIPOBOJUTh KOCBEHHBIE U3MEPEHHS (PU3UUECKUX BEIUYUH (CPEIHSs CKOPOCTh U YCKOPEHHE
Tela TpPU PABHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOJHOTO TMAJCHUSA, >KECTKOCTH
MPYXUHBI, KOA(DPUIIMEHT TPEHUs CKOJIbKEHUS, MEXaHHUecKas padoTa U MOIHOCTb, YaCTOTa U
nepuosl Kole0aHWH MaTeMaTHYeCKOro W MPYKHHHOTO MAsTHHKOB, OITHYECKas CHIa
coOuparomield  JIMH3bl, PaJAUOAKTUBHBIN  (OH): IUIAHMPOBATH U3MEPEHHs, COOUpaTh
OKCHEPUMEHTAIBHYI0 YCTAaHOBKY M  BBIIOJHATH HW3MEPEHHUs, CIEAyS TPETIOKECHHON
WHCTPYKLWHU, BBIYUCIATH 3HAUYCHUE BEIMYMHBI U aHAIU3UPOBATH MOJYYEHHBIC PE3YJIbTATHI C
Y4ETOM 3a/JaHHOU MTOIPEITHOCTH U3MEPEHUH;

co0Jr01aTh MpaBuiIa TEXHUKU O€30IIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000py/I0BaHUEM;
pa3nuyaTth OCHOBHBIE MPU3HAKH HM3YyYCHHBIX (H3MYECKUX MOJENei: MaTepHalibHas TOYKa,
a0COMIOTHO TBEPIOE TENO, TOUYEUHBIM HCTOUYHUK CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas
MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIMIIBI JACHCTBUS U3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpO HA WX ONHCAHUS (B TOM YHCIE: CHHJIOMETP, AATYHKH IOJIOKEHUS, PACCTOSIHHUS U
YCKOPEHHUs, paKeTa, 5XO0JIOT, OYKM, MEepUCKOolN, (oToanmmapaT, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCHOB3ys 3HAHHS O CBOWCTBAX (PU3UUECKUX
SABJICHUH U HEOOXOMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;

WCTIOJNB30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKH W3YYCHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENBbHBIX TNPUOOPOB M TEXHOJOTHYECKUX IPOILECCOB TMPH PpEIICHUH Y4eOHO-
MPAKTHYECKHX 3334, ONTHYECKHE CXEMBI JIJIsl IIOCTPOSHUS H300paXeHNH B TUIOCKOM 3epKalie U
coOuparoIie JHH3E;



MIPUBOJIUTEH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEPAX) MPAKTUICCKOTO HCIOIb30BAHUS
¢u3nUYecKuX 3HAaHUK B TOBCEAHEBHOM JKM3HU JJIs 00ecredeHns: Oe30MaCHOCTH NP 0OpaIlieHNH
C mpubOpaMu M TEXHUYCCKHMMH YCTPOHCTBAMH, COXPAaHEHHUsS 3JI0POBbS W COOJIOJCHHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBIIATH MMOUCK UH(POPMAITUU (PU3NIECKOr0 cojJiepKkaHus B MIHTepHeTe, CaMOCTOSATEIBHO
(hopMyIMpys TIOUCKOBBIN 3aMpoc, HAXOIUTh MyTH ONPEACTICHUS JOCTOBEPHOCTH TOTYyYECHHOU
MH(OPMAIIMY HA OCHOBE MMECIOIIMUXCS 3HAHUH M JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

WCIOJIb30BaTh TMPH BBINOJHEHUH YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJSAPHYIO JIUTEPATYPY
(U3MYECKOTO COJICpXKAHUS, CIPABOYHBIC MaTepHajbl, pecypchl ceTd VHTepHEeT, BiaaeTh
npuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(DOpPMAMHM M3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBCHHBIC MHCHMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE WH(GOpMAIUU W3
HECKOJIbKUX MCTOYHHMKOB (DU3MUYECKOTO COJEpXKAHHS, MyOJIMYHO TPEACTABISATh PE3yIbTaThl
MIPOCKTHON WJIM HCCIICOBATEIIbCKOW JIEATEIPHOCTH, TPU OSTOM T'PAMOTHO WCIIOJIh30BATh
W3YYCHHBIH TOHSITUWHBIA ammapaT HW3ydyaeMoro pasaeina (U3HKH W CONPOBOXKIAThH
BBICTYIUICHHE TIPE3CHTAINCH ¢ y4ETOM OCOOCHHOCTEH ayUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HavmeHoOBaHUe pa3/iesioB M TEM NPOrpaMMbl KosinyecTBO 4acoB JseKTpoHHbIE (IIUPPOBHIE)
n/m Bcero| KoHTpoJsibHbBIE [IpakTHyeckue oGpasoBaTe/IbHbIEe Pecypchl
paboThI paboThI

‘Pas,qeﬂ 1. ®Pu3uKa 4 €€ poJib B NIO3HAHUU OKPY>KaI0LIEero Mupa

1.1 |®usuka - HayKa o0 npupoje 2 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f416194

1.2 |®Pusuyeckue BeJUYUHbBI 2 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

1.3 ||[EcTecTBeHHOHAy4YHbIA METO/] TO3HAHUSA 2 bubanoreka LIOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 110 pasjeny H 6 H

‘Pas,qe.ﬂ 2. [lepBoHaya/bHbIE CBEAEHUS O CTPOEHUH BellecTBa

2.1 |CtpoeHue BellecTBa 1 bu6suoTteka [JOK
https://m.edsoo.ru/7f416194

2.2 ||[IBm>keHHe U B3aMO/IENCTBHE YaCTHUIL BEILLECTBA 2 1 bubanoreka LIOK
https://m.edsoo.ru/7f416194

2.3 |ArperaTHble COCTOSIHUA BelleCTBa 2 bubanoreka LIOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 10 pasjeny H 5 H

‘PaSAeJI 3. /IB>KeHH e ¥ B3aUMOAeiCTBYE TeJl

3.1 |[MexaHUYeCcKOe JABUKEHUE 3 bubanoreka LIOK
https://m.edsoo.ru/7f416194

3.2 |HMHepuus, Macca, JIOTHOCTb 4 3 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

‘3.3 HCHna. Buabl cua H 14 H 1 H 2 HBI/I6JII/IOTeKa [HOK
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Ne

HauMeHoBaHMe pa3/iesioB U TEM NPOTPaMMBbI

KosimyecTBO 4acoB

‘ JdnexkTpoHHbIE ([UPPOBLIE)

n/m Bcero| KoHTpoJibHBIE [lpakTHyeckue oGpasoBaTeJibHbIe PecypChbl
paboThI paboThl

‘ H H H H Hhttps://m.edsoo.ru/7f416194

‘I/ITOI‘O 10 pasjeny H 21 H

\Pas,qeﬂ 4. laB/1eHU e TBEPADBIX TeJl, )KUAKOCTE! U ra30B

4.1 ||laBsienue. [lepenaya gaBsieHUA 3 bubsaunoTteka LJOK

TBEPABIMU TeJaMU, }KUJAKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194

4.2 ||/laBseHHe XXUJAKOCTH 5 bubauoreka LIOK
https://m.edsoo.ru/7f416194

4.3 |ATMocdepHoOe faBieHHE 6 bu6sunoTteka [JOK
https://m.edsoo.ru/7f416194

4.4 |/ledicTBHe )XUJKOCTH U ra3a Ha OTPY>KEHHOE B 7 1 2 bubauoTteka LLOK

HUX TeJIO0 https://m.edsoo.ru/7f416194

‘I/ITOI‘O 10 pasjeny H 21 H

\Pasaen 5. Pa6oTa 1 MOIHOCTB. JHEprus

5.1 |PaboTa 1 MOIIHOCTb 3 1 bubauoreka LIOK
https://m.edsoo.ru/7f416194

5.2 |[IpocTble MexaHU3MbI 5 1 BubsauoTteka LLOK
https://m.edsoo.ru/7f416194

5.3 ||MexaHuyeckasi sHeprus 4 1 1 BubauoTteka LLOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 10 paszeny H 12 H

‘PBBepBHOB BpeMd H 3 H H H

OBIIEE KOJIMYECTBO YACOB 110 TPOTPAMME | 68 | 3 H 12 |

8 KJIACC

‘ Ne H HavMeHoBaHuMe pa3/iesoB U TeM NIPOTPaMMbl H KosinyecTBo 4acoB H J/1eKTpOHHbIe (U pOBbIE)
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n/n Bcero| KoHTpoJibHBIE [IpakTuyeckue ob6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI

‘Pa:meﬂ 1. TensioBbI€ ABJIEHUA

1.1 ||CTpoeHue U CBOWCTBA BelleCTBa 7 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce

1.2 |TensoBble npoueccol 21 1 3 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce

‘I/ITOI‘O 110 pasjeny H 28 H

‘Pas,qen 2. d1eKTpU4YeCKre U MarHUTHbIe ABJIEHUA

2.1 |[QyneKkTpHYecKHe 3apsaabl. 3apsKeHHble TeJla U uX | 7 bubsaunoTeka [JOK

B3aUMO/eliCTBUE https://m.edsoo.ru/7f4181ce

2.2 ||[locTOSIHHBIN 3J1IEKTPUUYECKUN TOK 20 1 5 bu6baunoTeka [JOK
https://m.edsoo.ru/7f4181ce

2.3 ||MarHUTHBbIE SABJIE€HHUS 6 1 2 bubaunoreka LIOK
https://m.edsoo.ru/7f4181ce

2.4 |QsieKTpOMarHuTHasg WHAYKIHUSA 4 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f4181ce

‘I/ITOI‘O 10 paszeny H 37 H

‘Pe3epBHoe BpeMs H 3 H H H

IOBLIEE KOJIMYECTBO YACOB 10 IPOTPAMME | 68 | 3 [ 10 [

9 KJIACC

Ne || HaumeHOBaHHe pa3/iesioB U TeM IPOrpaMMbl ‘ KosmyecTBO yacoB Jds1eKTpoHHbIE (1M pOBbIE)
n/n Bcero|| KoHTpoJibHBIE [pakTHYecKHe 0bpasoBaTesibHble PecypChl
paboThI paboThI
‘Pasaeﬂ 1. MexaHH4YeCKHe ABJICHUA
1.1 |[MexaHUYecKoOe JABMXKEHHUE U CIIOCOOBI eTo 10 1 bubanoreka LIOK
OTIMCaHMUSA https://m.edsoo.ru/7f41a4a6
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Ne || HauMmeHOBaHMe pa3zeJsoB U TeM NPOrpaMMbl KosinuecTBo yacoB JdnexkTpoHHbIE (LUPPOBLIE)
n/n Bcero|| KoHTpoJibHBIE [IpakTHUYecKue 0bpazoBaTe/bHble Pecypchbl
paboThI paboThI
1.2 |[B3aumMmojgeicTBUE Te 20 1 2 bubsunoTteka LJOK
https://m.edsoo.ru/7f41a4a6
1.3 ||3aKoHBI COXpaHeHud 10 bubauoTteka LLIOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 110 pasjeny H 40 H
‘Pas,qen 2. MexaHu4ecKHe K0Jie6aHHMs M BOJIHbI
2.1 |[MexaHHYecKHe KoJiebaHHUS 7 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41a4a6
2.2 |[MexaHuHYeCKHEe BOJIHbI. 3BYK 8 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 110 pa3jeny H 15 H

‘Pasaeﬂ 3. BHEKTPOMHFHHTHOG oJie€ 1 3JIEKTPOMArdHuTHbLIC BOJIHbI

3.1 ||971eKTpoOMarHuTHOE MOoJIe U 6 1 bubauoTteka LLOK
3JIEKTPOMArHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6

‘I/ITOI‘O 10 paszeny H 6 H

‘Pas,qejl 4. CBeTOBbIE ABJICHUS

4.1 ||[3aKoHBI pacnpoCTpaHeHUs cBeTa 6 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41a4a6

4.2 ||/IMH3bI U ONTHYECKUE TPUOOPHI 6 1 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41a4a6

4.3 ||Pa3sioxkeHHe 6es1oT0 CBeTa B CIEKTP 3 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 110 paszesny H 15 H

‘Pas,qen 5. KBaHTOBbIE AABJICHHSA
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Ne || HauMmeHOBaHMe pa3zeJsoB U TeM NPOrpaMMbl KosinuecTBo yacoB JdnexkTpoHHbIE (LUPPOBLIE)
n/n Bcero|| KoHTpoJibHBIE [IpakTHUYecKue 0bpazoBaTe/bHble Pecypchbl
paboThI paboThI
5.1 |[McnyckaHue W norJiollleHHWe CBeTa aTOMOM 4 1 bubsunoTteka LJOK
https://m.edsoo.ru/7f41a4a6
5.2 ||[CTpoeHHe aTOMHOTrO f/ipa 6 bubauoTteka LLIOK
https://m.edsoo.ru/7f41a4a6
5.3 ||AnepHble peakuu 7 1 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 10 pasjeny H 17 H
‘Pas,qeﬂ 6. [loBTOPUTE/ILHO-06001AILUNA MOAYJIb
6.1 |[[loBTOpEeHME U 0600611IeHHE COAepKaHUSA Kypca| 9 bu6sunoTteka [JOK
¢dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 110 pa3jeny H 9 H
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 3 8
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