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HOACHUTEJIBHAA 3AIINCKA

[IporpamMma mo ¢u3nMke Ha YpOBHE OCHOBHOrO 00mIero oOpa3oBaHUsSl COCTaBJeHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHWH K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOW 0Opa3oBaTelbHOM
nporpammel, npeacraBieHHbx B ®I'OC 00O, a Takke ¢ yuéroM QenepanbHOl paboueil mporpaMMel
BocnuTaHus U KoHlenmuu npernonaBanus yuyeoHoro nmpeamera «Duzukay.
Conep:kaHue mporpamMMmbl 1Mo (U3HMKe HampaBieHO Ha (QOPMHUPOBAHWE ECTECTBEHHO-HAYYHOH
TPAaMOTHOCTH OOYYaIOIMXCSl W OpPTaHU3alMI0 W3y4deHHs (GU3MKKM Ha JeATENbHOCTHOW OcHoBe. B
mporpaMMe Mo (pU3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeIMeTa B peasiM3alid TPeOOBaHUIA
OI'OC OO0 k mnaHupyeMbIM ITHUYHOCTHBIM M METalpeIMETHBIM pe3ylbTaTaM OOy4YeHHs, a TaKke
MEKIpPEJAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEeOHBIX TMPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl.
[Iporpamma 1o ¢u3MKe yCTaHABJIMBAET paclpeleieHue yueOHOro MaTepuaa mo rojaM o0y4eHus
(mo kjaccam), mpeiaraer MPUMEPHYIO TOCIEI0BaTeNbHOCTh HM3Y4EeHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEAMETHOTO COJIEpIKaHuUs M y4E€Te BO3PACTHBIX 0COOEHHOCTEH 00yJaloInXCs.
[Iporpamma mo ¢usuke pazpaboraHa ¢ IHENbI0 OKa3aHUS METOJMYECKON IMOMOINM YYHUTEIO B
CO3JIaHWU pabouell MPOrpaMMbl IO y4eOHOMY HPEAMETY.
®dusuka SBIACTCS CHUCTEMOOOPA3yMOIIUM JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIAMETOB,
MMOCKOJIbKY (pH3HUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLICCCOB U SIBJICHUH, M3y4aeMbIX XUMHUEH, ONOJIOTHEH,
acTpoHOMHEH W (u3MyYecKol reorpaduiell, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
MpeaocTaBisier Hauboee sSICHbIe 00pas3Ibl MPUMEHEHN HAYYHOTO METO/a MO3HaHHWA, TO ecTh Crocoda
IIOJIYYEHHSI TOCTOBEPHBIX 3HAHUI O MUPE.
OpHa u3 TJIaBHBIX 33124 (PU3UUYECKOro 00pa30BaHUs B CTPYKTYpE 001Iero 00pa3oBaHus COCTOUT B
(hopMUpPOBaHUH €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH M MHTEpeca K HayKe y 00ydaronmxcs.
Wzyuenne ¢usukum Ha  0a30BOM ypOBHE TMpeamnojaraeT OBJaJ€HHUE  CIEAYIONIMMH
KOMIIETEHTHOCTSAIMH, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!
e  HAyYHO OOBSICHATH SIBJICHUS,
e  OLIEHWBAThH M MMOHUMATh OCOOEHHOCTH HAYYIHOTO MCCIIEIOBAHMUS,
e  WHTEPIPETHUPOBATH JAHHBIE U MCIIOIH30BaTh HAYYHBIE TOKA3aTEIbCTBA IS TIOTYIEeHHUS
BBIBOJIOB.
Henn n3ydenust Gpu3MKu HA YpOBHE OCHOBHOTO 00IIEro o0pa3oBaHUA omnpeneneHsl B KoHmenmum
mperogaBanug  yueOHoro mpeamera «@Pum3mka» B 00pa3oBaTeNbHBIX OpraHu3amusax Poccuiickoit
Qenepanny, pealn3yIONMX OCHOBHBIE 001Ie00pa3oBaTeNbHBIE MPOTPAMMBI, YTBEPXKAEHHONW pelIeHIeM
Komnernn MunnctepcTBa mpocBemenus Poccuiickoit @eaepannu (mpotokon ot 3 mekadbps 2019 r. Ne
[IK-4BH).
enn nzyyenus: Gu3uKuU:
e TIpHOOpETEeHHE HMHTEepeca W CTPEeMJICHHsS OOYJAroIIUXCS K HAYYHOMY H3YYSHHIO TPHUPOJIEI,
Pa3BUTHE UX MHTEIIEKTYaJIbHBIX  TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPENCTaBICHHH O HAyYHOM  METOAe TMO3HaHUus W (opMupoBaHme
HCCIIEIOBATENBCKOTO OTHOMIECHHS K OKPYKAIOIIAM SIBIICHHSIM;

e (hopMupOBaHUE HAYIHOTO MUPOBO33PEHUS KaK PE3yNIbTaTa N3y4eHHUsS OCHOB CTPOCHUS MaTepUHU
1 (yHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

e (hopMupoBaHUE MPENCTABICHUN O poiu (U3UKH U Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

e  pa3BUTHE MPENCTABICHUN O BO3MOXKHBIX chepax Oymaymiei mpodecCHOHATLHONW A TENbHOCTH,
CBSI3aHHOM ¢ (PM3HKOM, MOATOTOBKA K JalbHENUIIEMY OOyUEHHIO B 3TOM HAIIPABIICHUH.

Joctrxenue 3THX Lened mporpaMMsl 1o (u3nMke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
obecrieunBaercs pelieHneM CIeAYIoIUX 3a1a4:

e TIpPHOOpETEHWE 3HAHWIA O JUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e TMpHOOpETEeHHE YMEHWH OIMUCHIBATh M OOBSICHATH (PU3NYECKHE SBICHUS C HCIOIB30BAHUEM
MOTY4YEHHBIX 3HAHUIA;

e  OCBOCHHME METOJAOB PEIICHHS MPOCTEHIINX PAcUETHBIX 3a/1a4 C UCIIOIb30BaHUEM (DU3MYECKUX
MOJIeTIeH, TBOPUECKHUX M MPAKTUKO-OPHEHTHPOBAHHBIX 3a7ay;

e pa3BUTHE yMEHHH HaONOAAaTh MPUPOAHBIC SIBICHUS M BBIOIHATH OIBITHI, J1a0OPaTOPHEIE

pa6OTI)I 1 OKCIICPUMECHTAJIBHBIC UCCIICAOBAHMA C UCIIOJIb30BaAHUEM U3MEPUTCIIbHBIX HpI/I60pOB;

e ocBocHHe mpuéMoB paboTel ¢ uWHPOpManed (UINYECKOrO COJCpKaHUs, BKIIOYAs

HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX (DU3MKH, aHalM3 M KPUTHUYECKOE OICHUBaHHUE
nH(pOpPMAIUH;

e 3HAaKOMCTBO CO cdepaMu TPOPECCHOHATBLHOW JCATEIBHOCTH, CBA3aHHBIMH C (DU3UKOW, U

COBPEMECHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMU Ha JOCTUIKCHUAX q)HSPI‘IeCKOfI HAayKH.

Ha u3yuenue ¢usuku (0a30BbIii ypOBEHB) Ha YPOBHE OCHOBHOI'O O0IIEro 00pa30BaHUs OTBOIUTCS
238 gacoB: B 7 kiacce — 68 gacoB (2 yaca B Hemenmo), B 8 kimacce — 68 gacoB (2 yaca B Henenmo), B 9
kiacce — 102 gaca (3 gaca B Henento).

[Ipennaraemerii B mporpamme mo (uU3MKe MepedeHb TabopaTopHBIX padOT M OMBITOB HOCUT
PEKOMEHIATEeNbHBIA XapakTep, YUUTelb JefaeT BBIOOp MPOBEEHUs J1aOOpaTOPHBIX PabOT U OMBITOB C
yI€TOM WHIANBUIYaTbHBIX OCOOCHHOCTEH OOYYarommMXCs, CIUCKAa OKCIIEPUMEHTAIBHBIX 3aJaHHM,
MpeiaraeMbeIX B paMKax OCHOBHOT'O TOCYIAPCTBEHHOT0 DK3aMeHa 10 (hU3HKeE.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3nka u eé posib B IO3HAHUU OKPY:KAKOIIEro MUpa.

®dusuka — HayKa o mpupoje. SABnenus npupoasl. PU3NUecKue ABICHU: MEXaHUUYECKUE, TEIIJIOBBIC,
SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIC.

dusnveckue BeNMUnHbL M3Mepenue pusnueckux penuunH., Ousndeckue npuoopsl. [lorpenHocTs
u3MepeHuid. MexyHapo/iHasi CUCTEMa €UHHILI.

Kak ¢u3uka u Jpyrue eCTEeCTBCHHBIC HAYKU W3YYalOT MPUPOAY. ECTeCTBEHHO-HAY4HBIH METO.
Mo3HaHMs: HAOJIOJCHUE, MOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABMIKEHHE THUIIOTE3, SKCICPUMEHT II0
MPOBEPKE TUIOTEe3, O0bSICHEHUE HAaO0qaeMoro spiieHus. Onucanue GU3NYECKUX SBICHUH C MOMOIIIBIO
Mozenei.

Hemoncmpayuu.

1. Mexaaudeckue, TEIIOBBIC, JIEKTPUIECKUE, MATHUTHEIC, CBETOBEIC SIBJICHHS.

2. ®uznyeckue NPUOOPHI M MPOIEAYypa TNPSAMBIX HU3MEPEHHUH aHAIOTOBHIM W LU(PPOBBIM

IpuOOpOM.

Jlabopamopnsie pabomot u onvimol.
OnpezeneHye HeHbl JeJICHHUS IKaJIbl H3MEPUTEIBHOIO Iproopa.
N3mepenne paccTossHUMN.
Nzmepenne 00bEMa KUIKOCTH U TBEPIOTO TEIA.
Onpeznenenrie pa3MepoB MaNbIX TeJl.
N3mepenne TemnepaTypsl IpU IOMOIIY KUJKOCTHOIO TEPMOMETPA U AATYMKA TEMIIEPATYPBI.
IIpoBeneHue nccneaoBaHus MO MPOBEPKE FUIIOTE3BL: NAIBHOCTh MOJETA IIAPUKA, ITYILIEHHOT O
TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIe BEICOTA ITyCKa.

Pa3nen 2. [lepBonayanbHble CBeIeHHS 0 CTPOEHUM BelllecTBa.

CtpoeHne BemiecTBa: aTOMbl U MOJEKYJBI, UX pa3Mepbl. OMBITHI, JOKAa3bIBAIOIIME TUCKPETHOE
CTpOEHHUE BEUIECTBA.

oukr~wnE

JBwxkenne yactull BemecTBa. CBs3b CKOPOCTH IBM)KEHUS YacTHIl C TeMilepaTypoil. bpoyHoBckoe
IBIDKeHue, g dy3us. BzaumoneiicTBue yacTull BeIecTBa: MPUTHKEHHE U OTTAIKUBAaHUE.

ArperaTHbple COCTOSIHMS BEILIECTBA: CTPOCHUE Ia30B, KUAKOCTEH M TBEPABIX (KPUCTAIUIMUYECKUX)
Ten. B3auMocBA3p MeXAy CBOWCTBAMHM BELIECTB B DPAa3HbIX arperaTHbIX COCTOSHUSIX M HX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOABI.

Hemoncmpayuu.

1. Habmtonenre OpOyHOBCKOTO JIBIKEHHUSI.

2. Hab6monenne nuddysun.

3. HaGmonenue sBneHHUH, OOBACHSIOIMXCS NPUTSDKEHHEM WM OTTAJIKHUBAHUEM YacTHUI

BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omenka muamerpa aToMa METOZOM PSIZIOB (C UCTIONB30BaHUEM doTorpaduii).

2. OmpbIThI 10 HAOMIOIEHHIO TEIIJIOBOI'O PACIIMPEHHS Ta30B.

3. OmbITbI 10 O0OHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO PUTSDKEHHUS.

Paznen 3. /IBukeHue u B3auMojieiicTBue TeJl.

Mexanuueckoe OBIKeHHE. PaBHOMepHOe M HepaBHOMepHOe IBMkeHHe. Ckopocth. CpenHss
CKOPOCTb IIPH HEPAaBHOMEPHOM JBIDKEHHH. Pacuér myTu u BpeMeHHU IBUKEHUSI.

SBnenue mHepuuu. 3aKOH MHEpUMHU. B3ammoneiicTBHe Ten Kak NMPUYMHA W3MEHEHHUS] CKOPOCTH
IBUKEHUs Ten. Macca kak Mepa uHepTHocTH Tena. IlnmoTHocts BemiectBa. CBsI3b NIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00bEMa BELIECTBA.

Cuna kak XapakTepUCTHKa B3auMonelcTBus Ten. Cuna ynpyroctd M 3akoH ['yka. M3mepenue
CIJIBI C INOMOIIBIO JWHAMOMETpa. SIBJIIEHHE TATOTEHWS M cHia TsbkecTH. CHia TSDKECTH Ha JApPYTUX



II1aHCTax.

Bec Tema. Hesecomocts. CrnoxkeHue CuJl, HaNpaBICHHbIX [0 OAHOH MPAMOM.

PaBHOI[eI\/'ICTByIOHIaH cui. Cuna TPCHUA. TpCHI/IC CKOJIBXXCHHA U TPCHHUC I1OKOA. TpCHI/IC B IpUpoAC U

TCXHHUKCE.

Hemoncmpayuu.

ok whE

Habnronenne MexaHMUeCKOro JBUXKEHHS Tena.

N3mepenne ckopocTy MPSIMOJIMHERHOT O IBUKECHHUS.
HaGuroieHue siBjicHHsI HHEPIIUH.

Habnronenne n3ameHeHus! CKOPOCTH ITPH B3aUMOACHCTBUH Tell.
CpaBHeHHE Macc 110 B3aUMOJEHCTBHUIO TeJl.

CrnoxeHne Cuil, HalpaBJIEHHBIX IO OJHON MPSIMOM.

Jlabopamopnsie padbomut u onvimol.

1.

w

Onpenenenrie CKOPOCTH PAaBHOMEPHOTO JBWKEHHS (IIapuKa B JKUJIKOCTH, MOJIENH
JIEKTPUIECKOr0 aBTOMOOHIIS U TaK Jajiee).

Omnpenenenue cpeHeil CKOPOCTH CKOJIBXKEHUs OpycKa HIIH MIapuKa 10 HAKIIOHHOW IIOCKOCTH.
Omnpenenenye IIOTHOCTH TBEPJOrO TeJA.

OmnbIThl, JEMOHCTPHUPYIOUIME 3aBHCHUMOCTh pacTsDKeHHs (dedopmanuy) TpPYKUHBI OT
MPUIIOKEHHON CUJIBL.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHIIBI TPEHUS CKONBXKEHHS OT Beca Telna H
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB.
Hasneame. CrmocoObl YMEHBINICHWS W YyBEIWYEHUS naBiiecHUs. JlaBieHue rasza. 3aBHCHMOCTH

JaBJICHUS

raza or o0béma, Temmeparypbl. llepemada maBneHuWS TBEPABIMH TEIIAMH, KHAKOCTIMU H

razamu. 3akoH Ilackans. IlHeBMaTmdeckne MammHBL. 3aBUCHMOCTH JABJICHUS JKHIKOCTH OT TIIYOWHBI.
I'mapocrarnaeckuit mapagokc. Coobmatomuecs: cocyanl. [ mapaBInIeckue MeXaHU3MBI.

AtMocdepa 3emin u atMochepHOe naBieHue. [I[pUYUHBI CyIECTBOBAHUS BO3MYITHONH OOOIOYKH
3eman. OmnbiTr Toppuuemiu. H3mepeHue aTMOC(hEpHOro OaBiCHHS. 3aBUCHMOCTh aTMOC(EPHOIro
JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! 11t mu3mepenus atTMoc(epHOro JaBIIeHUS.

JleiicTBrE XKHIKOCTH W Ta3a Ha MOrPYXEHHOE B HUX TeJI0. BRITankuBaromas (apXuMeaoBa) CHa.
3akon Apxumena. [lmaBanne ten. BoznyxomnaBanue.

Hemoncmpayuu.

Uk wdrE

o ~

3aBUCHMOCTD JTaBJICHUA T'a3a OT TEMIEPaTyphl.

[lepenava maBieHNUS KUIKOCTHIO M Ta30M.

Coolmaromecs CoCyapl.

I'uapaBnuueckuit mpecc.

[IposiBnenne aericTBUs aTMOC(HEPHOTO TaBICHUS.

3aBUCHMOCTh BBITAIKHBAIOMIEH CHIJIBI OT O00bEMa MOrPYKEHHOW YacTH Tella W IUIOTHOCTH
KUAKOCTH.

PaBeHCTBO BBITAJIKHUBAIOIICH CUJIBI BECY BBITECHEHHOM KUAKOCTH.

YcnoBue miuaBaHWs TeN: TUIABAHHWE WM TOTPYKEHHE TENl B 3aBUCUMOCTH OT COOTHOIICHUS
IJIOTHOCTEH TeNa U YKHUIKOCTH.

Jlabopamopnuvie pabomul u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOrpy>KEHHOM B KUIKOCTb YacTH
Tena.

Onpeznenenrie BEITAIKUBAIOIIEH CHIIBI, AEHCTBYIOILIEN HA TENO, MOrPYKEHHOE B AKHUAKOCTD.
[IpoBepka HE3aBHCHUMOCTH BBITAJIKHUBAIOLICH CUIIBI, JEHCTBYIOIIEH HA TENO B >KUIKOCTH, OT
Macchl Tena.

OnbITHI, 1EMOHCTPUPYIOUIME 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHUIIBI, JEMCTBYIOLIEH Ha TENO B
XKHUJIKOCTH, OT 00bEMa MOrpy>KEHHOM B KUJIKOCTh YaCTU Tejla U OT MIOTHOCTH >KUIKOCTH.
KonctpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOAKM U  OIpeneneHue eé
IPy30101bEMHOCTH.



Paznen 5. PaboTa u MoHOCTB. JDHeprus.

Mexannueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblUar, OJIOK, HAaKJIOHHAs IUIOCKOCThb. l[IpaBuiio paBHOBECHSl pbluara.
[Ipumenenue mpaBuiia paBHOBECHS pbluara K OJ0Ky. «3omoroe mpaBuio» Mexanukd. KIIJ mpocteix
MexaHHu3MOB. [IpocTbie MeXaHU3MEBI B OBITY M TEXHHKE.

Mexanunueckas OHEprus. Kunernueckas u MMOTCHIHMAJIbHAsA SHEPIUs. HpeBpameHHe OJHOIro BHaa
MeXaHW4YeCKON PHEPTUU B APYroi. 3aKOH COXpaHEHHs SHEPTHUH B MEXaHHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnsie padbomut u onvimol.

1. Omnpenenenue paboThl CHUIIBI TPEHUSI P PAaBHOMEPHOM JBIDKEHHUHU Tela 10 TOPU30HTAIBHOM

TTOBEPXHOCTH.

2. HccrnenoBaHue yCIIOBHI PaBHOBECHS phlvara.
Nsmepenne KI1/] HakIOHHOM MIOCKOCTH.

4. MW 3ydeHue 3aKOHA COXpaHEHUA MEXaHUYECKOH SHEPTUH.

w

8 KJIACC

Pa3paen 6. TenioBble sIBJIEHHS.

OCHOBHBIC TIOJOKEHUS MOJIEKYIISIPHO--KHHETHYECKOW TEOpHHM CTPOEHHWsS BemecTBa. Macca o
pasMeEpPbI aTOMOB u MOIJICKYII. OHI)ITI)I, MOATBEPKAAIONIUE OCHOBHBIC TIOJIOKCHU A
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOro, >KHAKOTO W Ta3000pa3HOr0 COCTOSHHWM BemiecTBa. Kpucrammmdeckue u
amopdupie Tenma. OOBSACHEHHWE CBOWCTB Ta30B, JKHAKOCTEH M TBEPABIX TET Ha OCHOBE ITOJIOXKCHHIA
MOJIEKYIISIPHO--KHHETHYecKol Teoprun. CMadrnBaHue U KallMUIAPHBIE ABJIEHH. TemnoBoe pacmmpenne u
cKartue.

Temmeparypa. CBs3p TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMIKEHHS YaCTHI. BHYTpeHHAA
sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH JHEPTHH: TEIUIoNepe/iaya U coBepllieHHe padoThl. Buis
TEIUIONEepeAayu: TeIIONPOBOAHOCTD, KOHBEKIIUS, H3TyICHHE.

KommaectBo Temnnorsl. Y aenpHAs TEMIIOEMKOCTh BEIecTBa. 1emmoo0MeH U TEeIJIOBOE paBHOBECHE.
VYpasHeHnue TermoBoro Oamanca. [lnaBmeHme w OTBepaeBaHWE KPUCTAIUIMYECKUX BEIIECTB. Y IENbHAS
Teriora TiaBieHus. [lapooOpazoBanme u kKoHaeHcamus. Mcmapenuwe. Kumenwe. YaempHas Teriora
mapooOpa3oBaHUA. 3aBHCHMOCTh TEMITEPATYpPhl KUTIEHHUS OT aTMOC(HEPHOTO TaBIICHHUSI.

BnaxxHocth Bo3myXa.

OHeprus TOIMBa. Y IeNbHAS TEIIOTa CTOPaHus.

[punammner padotsr TeroBbix apuratenei KIIJ TemmoBoro meuratens. TemnoBele ABUTaTENd H
3aIIUTa OKPYKAIOLIEH Cpebl.

3aK0H COXpaHEHUS U MPEBPAICHUS YHEPTUH B TEILTOBBIX MPOIIECCax.

Jemoncmpayuu.

HaGmonenre OpoyHOBCKOTO TBUKEHUSI.

Hab6monenne nuddy3um.

HaGmroienne sineHnii cMayrBaHWsI U KAMWDISPHBIX SBICHUH.
HaGuroieHvie TemoBoro pacuMpeHus Tei.

W3meHeHne naBiueHns ra3a mpu H3MEHEHUH 00bEMa U HarpeBaHWUU HITH OXJIAXKICHUH.
[IpaBuita u3MepeHus: TeMIepaTypsl.

Buner teronepenayn.

OxJaxkieHue Py COBEPIICHUN PabOTHI.

Harpeanue npu coBepiiieHn: pabOThl BHEITHUMHE CHUJIAMH.

10 CpaBHeHHE TEITOEMKOCTEH pa3TUYHBIX BEIIECTB.

11. HabntoneHve KUTICHHSL.

12. HabntopeHre mOCTOSHCTBA TEMITEPATYPHI ITPH TLIABICHUH.

©CoNoO AW R



13. Mogenu TEmIoBLIX ABUTATENEH.

Jlabopamopusie padbomul u onvimol.

OnBITHI 110 OOHAPYKCHUIO JISHCTBUSI CHUJI MOJICKYJIIPHOTO TIPUTSKCHHMSL.

OnBITHI 11O BRIPANMBAHUIO KPUCTAIJIOB TTOBAPESHHOMN COJIM UJIH caxapa.

OnBITHI 110 HAOJTIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX TEIL.
Onpezenenrie qaBieHUs BO3AyXa B OaJJIOHE IITPHIIA.

ardwDdPE

OmnbITHI, AEMOHCTPHUPYIONIHME 3aBUCUMOCTD AABIICHUSI BO3AyXa OT €ro o0béMa M HarpeBaHUs

WJTH OXJIaXKICHHUSL.

6. IlpoBepka rumoTe3bl JUHEHHOM  3aBUCUMOCTH  JUIMHBI  CTOJIOMKA  JKMJIKOCTH B
TEPMOMETPUIECKON TPYOKE OT TeMIIepaTyphl.

7. HaOmonenne n3MeHeHns1 BHYTPEHHEH SHEPIHH Tela B pe3ysbTaTe Teryionepeaayn u padoThl
BHEIIHUX CHJL.

8. MHccnenoBaHue siBEHHs TEMI000OMEHA TPU CMEIIMBAHUN XOJIOJHOM U TOpSYEi BOJIBL.

9. OmpeneneHre KOMUYECTBAa TEIIOTHI, MOJIYYEHHOTO BOJOH MpPH TEIJIOOOMEHE C HarpeTbiM
METAJUTMYECKUM ITUINHIPOM.

10. OnpeneneHue yaAenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanme mpoiiecca UCIapeHwsl.

12. OmnpeneneHre OTHOCUTENBHOM BIKHOCTH BO3IyXa.

13. Onpenenenue yAenbHON TEMIIOTH TUIABJICHUS JbIA.

Pa3zaen 7. DjekTpuyeckne 1 MATHUTHbIE SIBJIEHUS.

OnexTpusanus Tel. /[Ba poma 3JeKTpUYIEcKUX 3apsIoB. BzanMonelicTBre 3apsHKEHHBIX TENT. 3aKOH
Kynona (3aBUCMMOCTB CHIIBI B3aMMOJAEWUCTBUS 3apSUKEHHBIX Tl OT BEIMYUHBI 3apA0B M PACCTOSHHS
MEXIY TEIaMu).

OnexkTpudeckoe Tmone. Hampsok€HHOCTH  JIEKTpHUYecKoro Tmojs. llpwHIWMI cymepro3uinm
AJICKTPUUIECKHX TTOJIeH (Ha KaYeCTBEHHOM yPOBHE).

Hocutenn >meKTpUYECKUX 3apsIoB. ODJIEMEHTApHBIA dJeKTpudeckuii 3apsa. CTpoeHHE aroma.
[IpoBoAHVKH U AMIIEKTPUKHU. 3aKOH COXPaHEHHS AIEKTPHUIECKOTO 3aps/a.

ONEeKTPUYIECKH TOK. Y CIOBHUS CYIIECTBOBAHUS AJIEKTPHYECKOr0 TOKA. VICTOUHWKH TOCTOSTHHOTO
ToKa. JIefCTBHS SIEKTPHUYECKOro TOKa (TelIoBOe, XMMHUYECKOe, MAarHUTHOE). DIEKTPHYECKHH TOK B
KUAKOCTSIX U Ta3ax.

OnexkTpudeckas menb. Cuila Toka. DIeKTpudeckoe HarpspkeHne. COonmpoTHBIICHHE POBOIHHKA.
YnensHOE compoTuBIeHHE BemecTBa. 3akoH Owma s ywactka mnend. [lociemoBaTenpHOE U
MapauieIbHOe COeIMHEHUE TIPOBOJHIKOB.

Pabora m MomHOCTB 3neKTpuyeckoro Toka. 3akoH JDxoyms—JleHma. DnmexkTpuyeckue Ienu U
MOTPEOUTENN ANEKTPHIECKON dHepTrun B ObITy. KopoTKoe 3aMbIkaHue.

IToctossHHBIE MarHUTHL. B3anMmozelicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe nosne. MarautHoe
nosie 3eMJIM U €ro 3HaueHue A Ku3HU Ha 3emsie. OnblT Dpcerena. MarHUTHOE MoJie SIEKTPUYECKOrO
ToKa. [I[puMeHeHne AIIeKTPOMArHuTOB B TeXHUKE. J|efiCTBHE MarHUTHOTO TOJS Ha MMPOBOJHUK C TOKOM.
DNEeKTPOJIBUraTeNb MOCTOSIHHOrO TOKA. VCIoNb30BaHUE 3JIEKTPOABUTaTENeH B TEXHUUECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE.

OneiTel @apanes. SBneHne 31meKTpOMarHuTHOW MHAYKIWHU. IIpaBuno JleHna. DnekTporeneparop.
Crioco0bl TONMYYeHUS DIIEKTPUYECKOH SHEPTHUU. DIEKTPOCTAHIIMM HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTHH.

Jemoncmpayuu.

OnekTpu3anus Tel.

JIBa pona 3JIeKTpUUYECKUX 3apA70B U B3aUMOJEHCTBHE 3apsSKEHHBIX TeEl.
VY CTpoiicTBO U IEHCTBHE JIEKTPOCKOIA.

OnexTpocTaTndecKasi HHTyKIHsL.

3aKOH COXpaHEHUS DIIEKTPHUECKUX 3aPATIOB.

arwdPE



IIpOBOIHUKY U IUBNEKTPUKHU.

MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUIECKOrO OIS,
HcTouHNUKY TOCTOSTHHOTO TOKA.

JlelcTBUS 3IEKTPUUECKOr O TOKA.

. DJEeKTPUUECKUM TOK B >KUJIKOCTH.

. 'a30BbI pa3ps.

. I3mepenue cuibl TOKa aMIIepMETPOM.

. I3mepenue 351eKTpUYECKOro HapsHKEHUsT BOIBTMETPOM.

. Peocrar n MarasuH CONpOTHBIICHUMN.

. B3auMojelicTBHE MOCTOSSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOXXHOCTH Pa3/I€I€HUs MOJOCOB MAarHUTA.
. MonenupoBaHue€ MarHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB.

. OnwiT Dpcrena.

. MaruutHoe mose Toka. DIEeKTPOMAarHur.

. JleiicTBe MAarHUTHOTO T0JIA Ha IIPOBOJHUK C TOKOM.

. DNEeKTpOJABUTATEND MTOCTOSHHOTO TOKA.

. MccnenoBaHue ABI€HUS 3JIEKTPOMArHUTHON MHTYKIIUH.

. OnwiTer @apanes.

. 3aBHCHMOCTH HaIIpaBJICHU HHAYKIIMOHHOTO TOKA OT YCIOBHMA €r0 BOSHUKHOBEHHUSI.
. DJIEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomut u onvimol.

oukrwnE

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

18.
19.
20.
21.

OnBITHI 110 HAOTIOAECHUIO SJICKTPHU3AINY Tell MHIYKIMEH U IIPU COTPUKOCHOBEHHH.
Hccnenosanue efcTBUS 3JEKTPUUECKOTO MOJIsI HA IPOBOIHUKY U JU3JIEKTPUKH.

Coopka u mpoBepka pabOTHI MIEKTPUIECKON MMM MTOCTOSHHOTO TOKA.

W3mepeHue u peryaupoBaHue CUIIbl TOKA.

W3MmepeHue 1 peryaupoBaHue HaIpsSKEHUs.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HAYLIETO Yepe3 PE3UCTOp, OT COINPOTHUBIICHUSA
pe3ucTopa U HalpspKeHHs Ha PE3UCTOpE.

OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPUUYECKOI'0 CONPOTUBIIEHHUS NPOBOJHHUKA OT
€ro JJIMHbI, JIO0IAAN IOIEPEYHOro CEYeHUs U MaTepHraa.

[IpoBepka mnpaBuia CIOXKEHHS HANPSDKEHUH NPU IOCIEAOBAaTEIbHOM COEIMHEHMH JABYX
PE3UCTOPOB.

IIpoBepka npaBmiia U1 CHIIBI TOKA IIPH NapajyieIbHOM COSAUHEHUH PE3UCTOPOB.
Omnpenenenue paboThI 3JIEKTPUUECKOT0 TOKA, UIYIIErO Yepe3 Pe3nucTop.

Omnpenenenrie MOLIHOCTH 3JIEKTPHUECKOT0 TOKA, BBIACIAEMOIN Ha PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HIYIIErO Yepe3 JIAMIIOUKY, OT HalpsDKEHHUs Ha HEl.
Omnpenenenne KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJIEHCTBUS IIOCTOSHHBIX MarHUTOB.

W3yyenre MarHuTHOIO TOJISL HOCTOSIHHBIX MarHUTOB IIPU MX OOBEIMHEHNHU U Pa3/ie/CHUH.
HccnenoBanue neiicTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEINKY.

OmnbIThl, AEMOHCTPUPYIOLIME 3aBHCUMOCTb CHJIbI B3aMMOJEHCTBHS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAallpaBJIEHUs TOKa B KAaTYIIKE.

Wzyuenune neficTBrs MarHUTHOTO IIOJISI HA TPOBOAHUK C TOKOM.

KoncrpynpoBanue n n3ydeHue paboThl 3JIEKTPOJBUTATEIS.

Msmepenune KIIJI 3nekTpoaBUTraTeNbHON YCTAHOBKHU.

OmnBITHI 10 UCCIIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHAYKIMH: UCCIIEIOBAHUE N3MEHEHUHN
3HAa4YEeHUS U HANpaBJICHUs WHIYKIXOHHOIO TOKA.



9 KJIACC

Paznen 8. Mexannueckue siBJIeHUS.

Mexannyeckoe aABM)KeHHE. MarepuanbHast Touka. Cucrema orcuéra. OTHOCHUTENBHOCTD
MeXaHWYecKoro ABMkeHHs. PaBHOMEpHOe NpsMonuHeiiHoe ABrkeHne. HepaBHOMepHOE psIMONIMHEIHOE
nBukenne. CpeaHsisi © MTHOBEHHAsi CKOPOCTh Tela NMPH HEPaBHOMEPHOM JBH)KEHUH.

Yckopenue. PaBHOyckopeHHOE TmpsiMoiuHelHOe aBrkeHue. CBoOomHoe mnaaeHue. OMbBITHI
lNanunes.

PaBHOMepHOE nBMYKEHME TTO OKpYy)KHOCTHU. [lepuon m yactota oOpamieHus. JIuHeliHas U yrioBas
ckopocTu. LleHTpocTpeMuTenbHOe yCKOpEHHE.

IlepBeiii 3akoH Herorona. Bropoit 3axkoH Herorona. Tperuit 3axkoH Heroortona. Ilpuniun
CYTIEPIIO3UIINHU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuima TpeHUs: CHJIa TPEHUS CKOJIBKEHUS, CHJIa TPEHHUS TIOKOS,
Jpyrue BUIbl TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHPHOI'O TATOTEHMS. Y CKOpeHHe CBOOOAHOro majeHus. [[BuxeHue
maneT Bokpyr Connna. IlepBas kocMudeckas ckopocTb. HeBecoMoCTh U Tieperpy3KH.

PaBHoBecue maTepuanbHON Touku. AOcomroTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIJIEHHON OChIO BpalieHus. MoMeHT cuibl. LIeHTp TskecT.

Umnynsc Tema. WM3menenwme wuMmynsca. Mwmynbe cuibl. 3aKOH COXpaHEHHS HMITYJIbCa.
PeakTnBHOE IBHKEHHE.

Mexannueckasi paboTa ¥ MOIIHOCTh. PaboTa CHIl TSHKECTH, YIPYrocTH, TpeHus. CBs3b SHEPTUU U
pabotsl. [loTeHnanpHast SHEPTUS TeNa, MOIHATOr0 HAJl MOBEPXHOCTHIO 3eMin. [loTeHnanbHas sHepris
cokaroi mpyxuHbl. Kunernueckass sHeprusi. Teopema 0 KMHETHYECKOW IHEPrHH. 3aKOH COXpPaHEHUS
MEXaHUYECKON SHEPTHHU.

Hemoncmpayuu.

1. HaGaropeHne MexaHMUECKOT O IBM)KEHH Tejla OTHOCUTEIBHO Pa3HbIX TNl OTCUETA.

2. CpaBHeHHe ImyTel ¥ TPaeKTOPUI IBM)KEHHUS OHOTO U TOT'O K€ TeJIa OTHOCUTENBHO PAa3HBIX Tel

oTcuéTa.

3. M3mepenue CKOpPOCTH U YCKOPEHHS NPSMOINHEIHOTO IBUKEHHS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O ABHKEHUS.

5. Habmronenne ABIKEHUS Tea 1O OKPYKHOCTH.

6. HaOmoneHnne MexaHNYECKHX SIBICHUH, IPOUCXOAANINX B cucteMe orcuéra «Tenexkay mpu eé

PaBHOMEPHOM U YCKOPEHHOM JBM)KEHUH OTHOCUTENIBHO KaOMHETa (QU3HUKHU.
7. 3aBHUCHMOCTbH YCKOPEHHUS T€Na OT MAcChl Tela U ACHCTBYIOLIEH Ha HErO CUIIBI.
8. HaOmroneHne paBeHCTBA CHII IIPU B3aUMOICHCTBHH TEIL.
9. H3meHeHue Beca Tea MPU yCKOPEHHOM ABHMKCHUU.
10. Ilepemaua uMITYyIIbCa TIPY B3aUMOJICHCTBHUH TEI.
11. IlpeoOpa3oBaHus YHEPTUH TP B3AUMOICHCTBUU TEJ.
12. CoxpaHeHne UMITyJIbCa IPH HEYIPYTOM B3aUMOAECHCTBHH.
13. CoxpaneHune UMITyIIbca TPy aOCOIIOTHO YIIPYrOM B3aNMOIEHCTBUH.
14. HabmtoneHre peakKTUBHOTO JIBUKECHHUS.
15. CoxpaneHne MexaHHYECKOH 3HEPTUHU IPH CBOOOAHOM MAJCHUH.
16. CoxpaHeHne MeXaHHMYECKON SHEPTUHU NP IBMXKEHUH Tela MoJ] IeHCTBUEM IIPY>KUHBI.
Jlabopamopnuvie pabomul u onvimol.
1. KoHctpynpoBaHue TpakTa sl pa3roHa W JajJbHEHIIEro paBHOMEPHOIO ABMIKEHHUS MIApHKa
WJIN TEIIEKKH.

2. OrmpeneneHue cpeHell CKOPOCTH CKOJBXEHUS OpycKa MIIM ABMIKEHHUS LIapUKa IO HAKJIOHHOM
MIJIOCKOCTH.

3. Ormpenenenre yCKOpEHHUs Tela MIPH PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOM IIIOCKOCTH.

4. HccnenoBaHue 3aBUCHMMOCTH IYTH OT BpPEMEHH NpPHU PaBHOYCKOPEHHOM IBIKEHHU Oe3
HayaJabHOU CKOPOCTH.



5. TIpoBepka TUIOTE3bI: €CIHM NPU PaBHOYCKOPEHHOM ABIKEHHUU O€3 HA4aJbHON CKOPOCTH MyTH
OTHOCSTCS KakK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOUIME MPOMEKYTKH BpPEMEHHU
OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CHITBI TPEHHSI CKOJILKEHHS OT CHITBI HOPMAJIBHOTO IaBJICHUSI.
Onpenenenne ko3(ureHTa TPEHUS CKOIBKEHUSL.

Onpenenenuie KECTKOCTH MPY>KUHBL.

© oo

Onpezaenenrie padOThl CHIIBI TPEHUS TIPYU PAaBHOMEPHOM JIBHIKCHHMH TEJa 10 TOPU30HTAILHOU
MTOBEPXHOCTH.
10. Onpenenenne pabOTBI CHJIBI  YOPYrOCTH MpPU  IOABEME Tpy3a C HUCIOIb30BaHUEM
HEMOJIBUKHOTO U MOJABUKHOTO OJIOKOB.

11. Uzydyenue 3akoHA COXPAHEHUS YHEPTHH.

Pa3znen 9. Mexanuveckue Kojae0aHus U BOJHBI.

KonebarensHoe nBukeHne. (OCHOBHBIE XapaKTEPUCTHKH KoleOaHWI: TepHoia, YacToTa,
amruutTya. MatemaTndeckuii ¥ MPYKWHHBIA MasTHUKU. [IpeBpaiieHne SHepruu mpH KolebaTenbHOM
JIBIDKEHUH.

3aryxatone Koyiebanus. BbIHyXIeHHbIe KoneOaHus. Pe3oHanc. MexaHMUYECKHE BOJIHBI,
CBoiicTBa MeXaHWYECKUX BOJH. IIpomonpHBIE W TONEpedHble BOJMHEL. J[TMHA BONHBI M CKOPOCTH €&
pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPIOM Telle, CEHCMUYECKHUE BOJHBI.

3ByK. ' poMKOCTh 3ByKa 1 BbIcoTa ToHA. OTpakenue 3ByKa. MHbpa3Byk u yaIbTpa3ByK.

Hemoncmpayuu.

HaGuroneHue konebaHuit TeIl o1 ASHCTBUEM CHJIBI TSHKECTH M CHJIBI YIIPYTOCTH.
Habnronenvie konebaHmii rpy3a Ha HUTH U Ha TPYKHUHE.

Hab:ronenne BRIHYXKICHHBIX KOJIeOaHWI U pe30HaHca.

PacnipocTpanenue MpofoNbHBIX U TIOMIEPEYHBIX BOJH (Ha MOJIENH).

HaGuroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTEHI.

AKyCcTHYeCKUN pe30HAHC.

Jlabopamopuuvie pabomul u onvimel.

1. OmpeneneHune 9acTOTH U MepHOAa KoJieOaHUH MaTEMaTHIECKOT0 MasTHHKA.

2. OrmpeneneHre 4acTOThI M IEPHOJIa KOJICOaHUH MPYKUHHOTO MasTHHKA.

3. HccrnenoBaHue 3aBUCUMOCTH TEpUOZA KOJEOAHHN MOJBEIMICHHONO K HUTH TPy3a OT JJIHHBI

HUTH.

4. HccrnegoBaHne 3aBUCHMOCTH TIEpHOAA KOneOaHUH MPY>KWHHOTO MasiTHIKA OT MacChl Tpy3a.

5. IlpoBepka HE3aBHUCHMOCTH Iepro/a KOIeOaHWH Trpy3a, MOABENIEHHOTO K HUTH, OT MAacChl

rpysa.

6. OnBITH, AEMOHCTPHUPYIONINE 3aBHCHUMOCTh TepHOAa KoleOaHWil MPYKHHHOTO MasTHHKA OT

MAacChI Tpy3a 1 KECTKOCTH MPYKUHBL

7. H3MepeHne yCKOpEHHUs CBOOOMHOTO TaICHUS.

Pazpen 10. DnekTpoMarHuTHoOE 1M0J1€ M 3J1€KTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMArHUTHOE TMOJ€E. OIEKTPOMarHUTHbIE BOJHBL. CBOKMCTBA 3JEKTPOMArHUTHBIX BOJH.
[Ixana 37MeKTpOMarHUTHBIX BOJNH. McTonp30BaHMe 3NIEKTPOMATrHATHBIX BOJH IS COTOBOW CBSI3H.

DnexTpomMarHuTHas npuposa ceera. CKopocTh cBeTa. BoimHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CgpoiicTBa 31EKTPOMArHUTHBIX BOJH.

2. BoxHOBBIC CBOICTBA CBETA.

Jlabopamopnuvie pabomul u onvimol.

1. H3yueHwne CBOWCTB AIEKTPOMATHUTHBIX BOIH C IIOMOIIBIO MOOHIIBHOTO TenedoHa.

Pazpnen 11. CBeToBbIE IBJICHMSL.

JlyueBas monenb cBera. Mcrounuku cBera. IIpsmonuneiiHoe pacnpocTpaHeHHe CBeTa. 3aTMEHUS
Connna u Jlynsl. Otpaxkenue cseta. Ilnockoe 3epkano. 3akoH OTpakeHHUsI CBETA.

oukrwnE



[Ipenomnenue cBera. 3akoH mpenomieHUs cBera. [lomHoe BHYTpEeHHEE OTpPaKEHUE CBETA.
Hcnonp30BaHK€e MOJHOTO BHYTPEHHETO OTPAXKEHUA B ONITUYECKUX CBETOBOAAX.

Jlunza. Xox myueit B munH3e. Onrryeckas cucrema ¢oroanmnapaTa, MUKpOCKONa U Teneckorna. [ a3
KaK OITHYECKAsl CUCTEMA. bIM30pyKOCTh U JaJbHO30PKOCTD.

Paznoxenue Oenmoro cera B crektp. OnbiTel HbloroHa. CioKeHHE CHEKTPAbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©COoNOR~WDNRE

IIpssMonuHeNHOE pacpocTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[MonmyueHune n300pakeHUN B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHyecKkuii CBETOBO/I.

Xop tydeii B COOMPArOIIEH JTHH3E.

Xon nydell B pacCEeHBArOLLEH JIMH3E.

[Mony4enue n300pakeHNH € MOMOIIBIO JINH3.

[Mpunnun aefictBus oroanmnapaTta, MUKPOCKOIIA U TEIECKOIA.

10 Mopnens rasa.
11. PasnoxeHue O€I0ro CBETa B CIIEKT.

12. TTony4yenue Genoro cBeTa Mpy CIOKEHUH CBETA PAa3HBIX IIBETOB.
Jlabopamopnsie pabomut u OnvimblL.

1.
2.
3.

4.
5.
6
7.

HccnenoBanne 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4a OT YIiia MMajeHUsI.

UzyueHne XxapaKTepUCTHK N300paKeHus TIPeMeTa B ITIOCKOM 3epKaJe.

HccnenoBanne 3aBUCHMOCTH yTIIa MIPEJIOMIIEHHS CBETOBOTO JIy4a OT yTjia MaJeHus Ha TPaHUIIe
«BOBITyX—CTEKIIO».

[MonydeHne U300pakKeHUH ¢ ITOMOIIBIO COOMPAIOIICH THH3BL.

Ompenencane GOKYCHOTO PACCTOSHHS M ONTHICCKONW CHITBI COOMPATOTIICH JIMH3BI.

OMBITHI TIO Pa3IOKEHUIO OEIOr0 CBETa B CIIEKTP.

OMBITHI 11O BOCTIPHSITHIO IIBETA MPEIMETOB MPH UX HAOIIOJICHUU Yepe3 IIBETOBbIE (DUITBTPHI.

Pa3nen 12. KBanTtoBble siBJIEHUS.

Onwitel Pesepdoprma m mnmameraprast mozens atoma. Momens atoma bopa. Hcmyckanme wu
norJionieHue ceera aromoM. KBanThl. JInHeluaTbie CIIEKTPHI.

PamnoaxktuBHOCTE. Ajba-, Oera- m ramMmma-m3nydeHus. CTpoeHwe aToMHOro siapa. HykmonHas
MOJIENTb aTOMHOTO siipa. M3otomsl. PagmoaktuBHbie ipeBpamenus. [leprox momypacnaza aTOMHBIX SiAEp.

Snepupie peaknuu. 3aKOHBI COXpPaHEHHWS 3apsAIOBOTO W MAacCOBOIO YHCEN. JHEPrusi CBS3U
aToMHBIX sijep. CBsA3p Macchl M JHEPruu. Peakiuy cuHTe3a W JeneHus siaep. VICTOYHWKH IHepTuu
Connua u 3BE31.

Snepnas sHepreTuka. [IeficTBUS pauOaKTUBHBIX U3IIYYEHUN HA XKUBBIE OPTaHU3MBL.

Jemoncmpayuu.

1. CnekTpbl U3MydeHHUs U MOTJIOLICHUSI.

2. CnekTpbl pa3IMyHbIX TA30B.

3. Cmexrp BOHOpOAA.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. Pabora cuérunka HOHU3UPYIOLIMX U3ITyYSHUH.

6. Perucrpanus usnydeHus] IPUPOTHBIX MUHEPAJTIOB U IPOIYKTOB.

Jlabopamopnuvie pabomul u onvimol.

1. HaGmropeHue CIUIOUIHBIX M IMHEHYATHIX CIIEKTPOB M3JIydECHUS.

2. HccnemoBaHue TPEKOB: H3MEPEHHE JSHEPTUM YACTHLBI 10 TOPMO3HOMY IyTH (IO
¢dororpadpusm).

3. H3mepeHue pagnoakTUBHOTO (oHa.

IToBTOpHTETHHO-00001IAIOIINIT MOYJIb.



[ToBTOpHUTENBHO--0000IIAONIMI MOAYJIb TMpPEeIHA3HAYEH I CUCTEMAaTU3allMd W O000OIIECHUS
MPEIMETHOTO COJICPXKAHUS W ONbITA JACATEILHOCTH, MPHOOPETEHHOr0 NPU H3YYCHUU BCErO Kypca
(U3KMKKN, a TakXkKe I TMOATOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHY MO (DM3HMKE s
00y4aromxcs, BHIOPABIINX 3TOT YUCOHBIN MPEIMET.

[Ipu m3ydeHHH AAHHOTO MOAYJS PEATHU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI ACATEIHLHOCTH, HA
OCHOBC KOTOPBIX O6CCHCHHB36’TC$I OJOCTHIXKCHUE TMPEAMCTHBIX W MCETAINIPECIMCTHBIX IIJIAHUPYCMBIX
pe3yabTaToB 00yUeHUs, POPMHUPYETCS €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB
HCCICJ0BaHUA SIBJICHUH npupoabl 1 TEXHUKH, OBJIAACHUC YMCHUAMU O6’b}ICH}ITL (1)1/[3I/I‘ICCKI/IC SABJICHUAA,
MIPUMCHSIA MOJYUYCHHBIC 3HAHUA, pCIIATh 3ala4i, B TOM YHCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJILHEIC.

[IpuHIMNUaNbHO JEATENbHOCTHBIN XapakTep JAaHHOTO pasfefia peaju3yercs 3a C4ET TOro, yTo
00y4aroIIMecs BBITIONHSIOT 3a/IaHus, B KOTOPBIX MM IPE]IaraeTcs:

HA OCHOBE IOJYYEHHBIX 3HAHWU pACIO3HABATh U HAYYHO OOBSACHITH (DU3WYECKUE SBICHUS B
OKpY’Karollel MPUpO/I€ U TIOBCEIHEBHOMN KU3HU;

HCIIOJIb30BAaTh HAYYHBIC MCTO/IbI UCCIICIOBAHUA (1)I/ISI/I‘IGCKI/IX HBJ’IeHI/II‘/’I, B TOM YUCJIC JJId ITPOBEPKU
THUIIOTE3 U MOJYUYCHUA TECOPETUYCCKUX BBIBOJOB;

06’]:5[CH$[TB HAayY4YHBIC OCHOBBI HanOoJIee BaKHBIX ILOCTI/I)KGHI/Iﬁ COBPEMECHHBIX TeXHOHOFHﬁ, Hanpumep,
MMPAKTUYCCKOI'0 MCIIOJIb30BAHUA PA3JIMYHBIX MCTOYHHUKOB 3HCPIrUM Ha OCHOBEC 3aKOHA IPEBpalICHUA U
COXpaHCHUA BCEX M3BECTHBIX BUJOB DHECPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenue ¢u3MKH Ha YpOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs HANpaBiICHO Ha JOCTH)KCHHE

JIMYHOCTHBIX, MCTAIPCAMETHBIX U ITPEAMETHBIX O6pa3OBaTCJII)HI)IX PEIYIbTATOB.

B pesynbrare nzyuenus GU3UKU Ha ypPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus y oOydaromerocst OyayT

chOpMHUPOBaHBI CICAYIONINE TUIHOCTHBIC PE3YJIbTAThl B YACTH:

1) naTpHOTHYeCKOr0 BOCTIMTAHMSA:

! mposiBieHHE MHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (U3MUECKOI HAyKH;

L IeHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUHCKUX YUEHBIX --(PHU3HKOB;

2) rpa’kIaHCKOT0 U AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

[l TOTOBHOCTh K aKTHBHOMY yYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX M 3THUECKUX HpoOIieM,
CBSI3aHHBIX C MPAKTUYECKUM ITPUMEHEHUEM JIOCTHKEHUH (DU3UKY;

[/ oco3HaHWe BaXKHOCTH MOPAIbHO--3THUECKUX MPHHIIUIIOB B AEITENFHOCTH YYEHOTO;

3) 3cTeTHYeCKOro BOCIUTAHMS:

[ BocIpHATHE ICTETHYECKUX KayecTB (PU3UUECKON HAyKH: €€ TapMOHHYHOTO IMOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHUSA:

[l oco3HaHWe IIEHHOCTH (HU3MYECKONW HAyKH KaK MOIIHOTO HHCTPYMEHTa MO3HaHUS MHUpa, OCHOBBI
Pa3BUTHUS TEXHOJIOTHIA, Ba)KHEHIIEH COCTaBISAIOEH KyJIBTYpBI;

[/ pa3BUTHE Hay4IHOH JTFO003HATENHFHOCTH, HHTEPECA K MCCIIETOBATENBCKOM IEITENFHOCTH;

5) dbopmupoBaHus KyJbTYpbl 310POBbSl H SMOLUOHAIBHOIO 0J1ar0NOJIY4HsI:

[ ocozHaHMe LIEHHOCTH 0e30I1acHOro obpasa *KHM3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHpPE, BaXKHOCTH
IpaBUJ 0E30MaCHOrO MOBEAEHHWS Ha TPAHCIOPTE, HA JOpOrax, C OSJIEKTPUYECKHM U TEMJIOBBIM
000pyIOBaHUEM B JIOMAILIHUX YCIIOBUSAX;

[ chopmupoBaHHOCTH HaBbIKa pediieKcuu, MPU3HAHUE CBOErO IIPaBa Ha OMMOKY M TAaKOro )K€ IpaBa y
JpYyTOro 4elI0BeKa;

6) TPyAOBOI0 BOCIIUTAHUSA:

[ akTUBHOE y4acTHe B pPELIEHUH MPaKTHUECKUX 3a1a4 (B paMKax ceMbH, 00pa30BaTENbHOM OpraHu3anuy,
ropozna, Kpas) TEXHOJIOTMYECKOW UM COLMAJIbHOH HAalpaBJIEHHOCTH, TPEOYOUMX B TOM YHCIE U
(hU3MIeCKUX 3HAHMIA,

L uHTEpec K MPaKTHYECKOMY M3yUeHHUI0 Npodeccrii, CBA3aHHBIX ¢ (GU3HUKOI;

7) 3K0JI0rMYeCKOr0 BOCIIUTAHMS:

L opueHTanys Ha MpUMeHeHue (HU3NYECKUX 3HAHUM JUIS PEIleHHs 3aa4d B 00JaCTU OKPY>KaloLIel Cpensbl,
IIJIAHUPOBAHHMS MTOCTYIIKOB U OLIEHKN UX BO3MOYKHBIX TIOCIECTBHM [UIsSl OKPYKAOIIEH Cpenbl;

! oco3HaHue r1o0abHOrO XapaKTepa SKOJIOTHIECKUX IPo0JIeM U IMyTeH UX peLIeHUs;

8) apanTauum K U3MEHSIIOIMMCS YCJIOBUSIM COLUATBHOM M NPUPOIHOI cpelbl:

[l morpeGHOCTP BO B3aMMOIEHCTBUM MPH BBHINOJIHEHUH HCCICAOBAaHUM W MPOEKTOB (U3NUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUAM JPYIHX;

[/ MOBBILIEHHE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUECKYIO JEATEIbHOCTD;

[l morpebHOCTF B (POPMHPOBAHWM HOBBIX 3HAHWW, B TOM 4YHCIe (HOpMyIHpoBaTh HIEH, MOHSITHS,
TUIIOTE3bI O PU3NIECKUX OOBEKTaX U SIBJICHHUSAX;

! oco3naHue neguunuTOoB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007acTH (PU3HKH;

L mmaHupoBaHUE CBOETO Pa3BUTHSI B IPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHUH;

! cTpemiieHHe aHATM3UPOBATh U BBISIBIIATH B3aMMOCBS3H MTPUPOJIBI, O0IIECTBA U SKOHOMHKH, B TOM YHCIIE
C MCIOJIb30BaHNEM (PU3NUECKUX 3HAHUM;

[ omeHka cBOMX JIEHCTBUH C Y4ETOM BIMSHHUS Ha OKPYKAIOUIYIO CpPEely, BO3MOXHBIX TJIOOAJIBHBIX
MIOCTIEICTBUH.



METANPEJIMETHBIE PE3YJbTATDbI
B pesynbrare ocBoeHUs MporpaMMbl MO ()M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS Y
oOyuatomierocsi OynyT chopMHUpOBaHB MeTanmpeIMeTHbIe Pe3yJbTAaThl, BKIIOYAIOUINE [MO3HABATEIbHbIC
YHHBEpCAJIbHbIC y4eOHbIE JSHCTBYS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHbIC NCHCTBUS, PETyIsSITHBHBIC
YHUBEpCaJIbHBIC YUeOHbIC JEUCTBHSI.

Ilo3HaBarebHBIE YHUBEpPCAJIbHBIC yqeﬁnble )IeﬁCTBHﬂ

ba3oBble JJornueckne aeMcTBHUS:

BBISIBIISITH U XapaKTEpU30BaTh CYIECTBEHHBIE IPU3HAKA O0BEKTOB (SIBJICHH);

yCTaHABIIMBATh CYIIECTBEHHBIH MpPU3HAK KJIaCCU(PHUKAINK, OCHOBAaHUS s 0000HICHUS W
CpPAaBHEHUS;

BBISIBIISITH  3aKOHOMEPHOCTH W TIPOTUBOpEYMsi B paccMaTpuUBaeMbIX (akrax, JJaHHBIX U
HAOJIOICHUSIX, OTHOCSAIINXCSA K (PU3NUIESCKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO--CIICJICTBEHHBIE CBSI3M NPU HM3Y4YeHHH (U3NYECKUX SBICHHHA WM TIPOIECCOB,
JIeNIaTh BBIBOJBI C HCIIOJIB30BAHUEM JECIYKTUBHBIX M WHAYKTUBHBIX YMO3AKJIIOUEHUMN, BbIJBUIATh
THITOTE3bI O B3aMMOCBSI3IX (PM3NUECKUX BEITHUYMH;

CaMOCTOSITEIbHO BBIOMpaTh CrHoco0 pemreHuss y4eOHON (Qusmueckoid 3anaun  (cpaBHEHHE
HECKOJIbKMX BapHaHTOB peEIIeHHs, BBHIOOp Hambosee MOAXOAAIIEr0 C YYETOM CaMOCTOSITEIHHO
BBIIETICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeabCKHe JeHCTBUA .

HCIIONB30BaTh BOMPOCH KaK UCCIIEIOBATEICKUN HHCTPYMEHT ITO3HAHUS;

MPOBOANUTL 1O CAMOCTOSITEIBHO COCTABICHHOMY IIIAHY OIBIT, HECTIOXHBIN (QU3NYECKHiA
9KCIIEPUMEHT, HEOOMIBINOE HCClIeJoBaHNE (GU3NUESCKOTO SBICHUS;

OICHUBATh HA IPUMEHUMOCTb U JIOCTOBEPHOCTh WH(POPMAIIUIO, TIOYYEHHYIO B X0/ UCCIIEIOBAHUS
WJIN DKCTIEPUMEHTA;

CaMOCTOSTEIFHO (OPMYIUPOBaTh OOOOIIEHUS H BBIBOABI 1O pe3yiabTaTaM MPOBEIEHHOTO
HaOJIO/ICHMS], OTIBITA, UCCIIEIOBAHNUS;

MIPOrHO3MPOBATH BO3MOXKHOE JTaTbHEHIIIee pa3BUTHE (PM3MUECKHUX TMPOIECCOB, 4 TAKXKE BBIIBUTATH
TIPEIIONOXKEHHS 00 X PA3BUTHHU B HOBBIX YCIOBHUSIX W KOHTEKCTaX.

Pa6oTa ¢ nndopmanueii:

MPUMEHSTDH PAa3IMYHbIC METOABI, HHCTPYMEHTHI U 3aIPOCHI IIPH MTOUCKE U 0TOOpe HHPOPMAINU HITH
TAHHBIX C yYETOM MpeNIoKEeHHON yueOHo! (pr3mdecKoi 3a1aum;

aHaJIM3UPOBATh, CHCTEMATH3MPOBATh M HMHTEPIPETHPOBATH HH(POPMAIMIO PA3TMYHBIX BUIOB H
(hopM mpencTaBIeHNS;

CaMOCTOSITENIFHO ~ BBIOMpAaTh  ONTHMANbHYIO  (GOpMy  TpeacTaBieHHs  HHGopMamuu
WILTIOCTPUPOBATH PelIaeMble 3aa4i HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOH rpadukol u ux
KOMOUHAITUSIMH.

KomMMmyHnkaTnBHble yHHBepCaJlbHbIe YUeOHbIe 1eliCTBHA:

B X0J1¢ 00CYKIeHHs y4eOHOro MaTepuana, pe3yabTaToB J1a00paTopHBIX padoT M MPOSKTOB 3a71aBaTh
BOIMPOCHI TI0 CYIIECTBY 00CYXKIaeMO# TeMbI M BHICKA3bIBATh HJICH, HAIICTICHHBIC HA PEIICHHE 3a1auu
U TIOJIZICpIKaHUE OIIaroKeNnaTeTbHOCTH OOIICHHUS,

COMOCTABIIATH CBOM CYXJCHHS C CYXICHHUSAMH JAPYIMX YYaCTHUKOB JHMAora, OOHApYXHBaTh
pas3iuyme U CXOJCTBO MO3UIIHIA;

BBIPAKaTh CBOKO TOYKY 3PCHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyOMMYHO TIPEACTaBIATh PE3YJAbTATHl BBIOJHEHHOTO (PU3NYECKOTO OmbiTa (IKCHEPUMEHTA,
WCCIIE/IOBAHHUS, TIPOCKTA);

MMOHMMATh U HCIIOJH30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHAWBU/YyaTbHOH paOOThI TP PELICHUH
KOHKPETHOUM (PU3UYECKON MPOOIIEMBL;



IIPUHUMATh LIEJIM COBMECTHOM JESATEIBHOCTH, OPraHU30BBIBATH NEHCTBUA IO €€ JOCTHXKEHUIO:
pacnpenensaTh poiu, 00CYXIaTh MPOLECCHl U PE3YyIbTaThl COBMECTHON paboThl, 0000IaTh MHEHHS
HECKOJIBbKUX JIFOJIEH;

BBITOJIHATH CBOIO YacCTh PaOOThI, JOCTUTas KAa4eCTBEHHOTO pe3yybTaTa Mo CBOEMY HalpaBICHUIO U
KOOPJMHUPYS CBOU JAEUCTBUSA C APYTUMHU YIEHAMHA KOMaH/IbI;

OLICHMBATh KAadecTBO CBOErO BKJIaJa B OOMIMI MPOLYKT MO KPUTEPHUSIM, CaMOCTOSTEIBHO
cOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHBbIE YHHBepcaJbHbIE YUeOHbIE AeiiCTBUS
Camoopranusanus:

BBISIBIISITH TPOOJIEMBI B )KU3HEHHBIX M Y4€OHBIX CHTYalUsX, TPEOYIOMMX ISl pelleHus PU3HIECKUX
3HAHUM;

OPHEHTHPOBATHCA B PA3NMYHBIX TOAXOJAAX NPUHATHS pelleHuil (MHIWBUAyalbHOE, NPUHSATHE
pelIeHus B TpyIIe, NIPHHIATHE PEHICHU TPYIIOi);

CaMOCTOSITEIEHO COCTABIISATh allTOPUTM pelIeHus] pu3ndeckor 3aJaud WM TUIaHa UCCIIEIOBAHUS C
y4€TOM HMMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAThH IpenjaraeMbie
BapUaHThI PELICHM;

JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE,

CaMOKOHTpOJIL, IMOIMOHAJbHDBIN MHTEJIEKT:

JlaBaTh aJICKBATHYIO OIICHKY CUTYAIlMU M MIpeJIaraTh IIaH € N3MeH CHHS,

OOBSICHATHh TIPUYMHBI JIOCTHXKEHHS (HENOCTYDKEHUsSI) Pe3YNIbTaTOB JESITEIBHOCTH, JaBaTh OIEHKY
MIPUOOPETEHHOMY OIIBITY;

BHOCHTh KOPPEKTHBBI B JEATENBHOCT (B TOM 4YHCIE€ B XOJ BBINOMHEHUS (DU3NIECKOrOo
UCCIEOBAaHMS WJIM TIPOCKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHBIIMXCS CHTYAIHH,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa 1IN U YCIOBHSM;

CTaBUTH ce0s Ha MECTO JAPYroro 4ejioBeKa B XOZAE CIOpa WM AUCKYCCHM Ha HAyYHYIO TeMy,
MOHMMATh MOTHBBI, HAMEPEHHS U JIOTUKY JPYTOro;

NpU3HAaBaTh CBOE MPABO HA OMMOKY NMPH pElIeHnH (HU3NYecKWX 3aiad WM B YTBEPXKICHUAX Ha
HayYHBIC TEMBI M TAKOE )K€ TIPaBO JIPYTroro.

MNPEJIMETHBIE PE3YJIbTATbBI
K konmy oOydenust B 7 kJjiacce TpeIMETHBIE Pe3ylbTaThl Ha 0Aa30BOM ypPOBHE TOJDKHBI OTPaKaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

UCIIONB30BATh MOHATHUS: (PU3NYECKNE U XMMUYECKUE SIBIICHUS, HAOII0IeHHE, SKCIIEPHUMEHT, MOJIENb,
THITOTE3a, CAWHUIBI (DU3MYECKUX BEIWYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSHHS BEIIeCTBa
(TBépmoe, xmaKoe, Ta3000pa3HOE), MEXaHW4YeCcKoe IBMKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MIPSMOJMHEHHOE), TPAeKTOPHS, PaBHOAECHCTBYIOMAs cuia, nedopmanus (yrnpyras, MIacTHIecKas),
HEBECOMOCTB, COOOIIAIOIINECS COCY/IBI;

pasnuyath siBieHus (AU Qy3us, TEIUIOBOE ABMKEHHE YACTHUI] BEIIECTBA, PABHOMEPHOE JIBU)KEHHE,
HEPaBHOMEpPHOE JIBVKEGHWE, WHEpIHs, B3aUMOJCHCTBHE TN, paBHOBECHE TBEPIBIX Tl C
3aKpEeIUIEHHON OCBHIO BpaIeHUs, Tepeiada JaBJICHUS TBEPIBIMH TEIaMH, KUAKOCTSIMU U Ta3aMH,
aTMoc(epHOe JaBJeHHE, IIaBaHHE TEN, NPEBPAIICHUs] MEXaHHYECKONH DHEPIUH) MO ONHCAHHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3HYECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (M3MYECKHX SBICHUH B OKPYKAIOIEM MHpPE, B TOM UYHCIIE
¢usnveckue sIBICHHUS B NPHUPOJE: MPUMEPHI ABWKEHHUS C PAa3IMYHBIMH CKOPOCTSMH B KXHBOH H
HEKMBOW NpUpOne, JCHCTBHE CHIBl TPEHHS B NPUPOJEC W TEXHHUKE, BIMSHHE aTMOC(HEpHOro
JaBJICHUSA Ha JKUBOM OPraHU3M, IIaBaHUE PbIO, PblUaru B TeJe YeJIOBEKa, MPH ATOM IEPEBOAUTDH



MPAaKTUYECKYI0 3aJady B Y4eOHYIO, BBIIENSATH CyLIECTBEHHBIE CBOWCTBA (IMpPU3HAKH) (H3MUECKUX
SIBIICHU;

OIUCHIBATh M3YUYCHHBIE CBOMCTBA TEN M (U3MUECKHE SBICHHUS, UCTIONB3YA (PU3MUYECKUE BEINIUHBI
(Macca, 00BEM, MIIOTHOCTH BELIECTBA, BPEMsI, IIyTh, CKOPOCTh, CPEHSSI CKOPOCTbh, CHJIa YIIPYTOCTH,
CIJIa TSDKECTH, Bec Tela, Cuja TpeHud, JaBieHue (TBEPAOro Tena, >KUJKOCTH, rasza),
BHITAJIKMBAIONIAas CHJIA, MeXaHW4Yeckas paboTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHIJIBI,
k03 puLIMeHT Tone3Horo ACHCTBHS MEXaHW3MOB, KHHETHUECKAs! M MOTCHIIMAIbHAS JHEPTHsL), TIPH
OIMCAHHUU MPABUIILHO TPAKTOBATh (PM3UUECKHUI CMBICI HCHONb3YEMbIX BEIWYHH, UX 0003HAUYCHUS U
CIMHUIBl (U3MYECKUX BEIMYUH, HAXOAWUTh (OPMYJIBI, CBS3bIBAIOLIME JAAHHYIO (HU3HYECKYIO
BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu H3YUEHHBIX 3aBHUCUMOCTEH (U3UUYECKUX
BEJINYHH;

XapaKTepr30BaTh CBOMCTBA Tel, (pU3MUYecKue SBICHUS U MPOIECCH, UCTIONB3YS MPaBUIIA CIIOKCHHS
cui (BIOJIb OHOM TIpsiMOid), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMesa, MPaBHIIO PABHOBECUS
peryara (0J10Ka), «30JI0TOE MPABHIIO» MEXAHHWKH, 3aKOH COXPAaHEHHS MEXaHWYECKOH 3HEPIHH, MpU
3TOM JIaBaTh CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €0 MaTEMaTHUECKOE BBIPAYKEHNE;
OOBSCHATH (pU3HUECKHE SBICHUS, POLECCHI U CBOWCTBA TEN, B TOM YHCJIE U B KOHTEKCTE CUTYaIUH
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPHUYUHHO--CIIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicCHeHnE U3 1—2 JIOTWYecKMX MIaroB C Omopoil Ha 1—2 HM3y4eHHBIX CBOWCTBA (hU3MUECKUX
ABIIEHUH, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarh pacu€rHble 3aja4d B 1-2 JEHCTBUS, WCHONB3YS 3aKOHBI U (OPMYJIBI, CBSI3BIBAOIIME
(m3nueckre BETMYMHBI: Ha OCHOBE aHAlM3a YCJIOBHA 3aJadd 3alHCHIBATh KPaTKOE YCIIOBHE,
MOJICTABJISITh (PU3MUECKUE BETUYMHBI B (DOPMYIBI U TPOBOIUTH PacUEThl, HAXOAUTH CIPABOYHBIE
JaHHBIe, HEOOXOMMBIE JUTS PEIICHHS 3a7ad, OLEHUBATh PEaTMCTHYHOCTh IOMY9eHHON (hU3MUecKon
BEJIMYUHEL,

pacro3HaBaTh HPOOJIEMBI, KOTOPHIE MOXKHO PEHIMTH IPH IOMOIIM (DU3NYECKHX METOIOB, B
OIIMCAHUU MHCCIIEIOBAHUS BBIACIATH IIPOBEPSAEMOE MPEIONOKEHUE (TUIIOTE3y), pa3iuyaTbh U
HHTEPIPETUPOBATD TOJIYUYEHHBIN pe3ysbpTaT, HAXOAUTh OIIMOKU B XOZ€ OIBITA, JENaTh BHIBOIBI 110
€ro pe3ylibTraTam;

IIPOBOANTH ONBITHl 10 HAOMIOAECHUIO (PU3MUYECKUX SIBICHUNH WM (DU3MYECKUX CBOWCTB TeJl:
(dbopMynupoBaTh IPOBEpsiEMblE MPEAINIOIOKEHUS, COOMpaTh YCTAHOBKY U3 IPEATIOKEHHOIO
000pynOBaHMS, 3aIIMCHIBATh X0 ONbITa M (OPMYIUPOBATH BHIBOIBI;

BBITOJIHATH NPSAMBIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MAcChl Tela, 00bEMa, CHIIBI U TEeMIIepaTyphl
C HCIIONBb30BAHWEM AHAJOTOBBIX M IM(POBBIX HPUOOPOB, 3aNUCHIBATH MOKa3aHWUA MPUOOPOB C
Y9ETOM 3aITaHHON a0COMFOTHON MTOTPENTHOCTH U3MepeHHil;

MPOBOIUTH WCCIENOBAaHUE 3aBHUCHMOCTH OMHOW (DM3WYECKONM BEMWYMHBI OT JPYrod C
HCIOJIb30BAaHUEM MPSIMBIX M3MEPEHUH (3aBUCHMMOCTH IIyTH PAaBHOMEPHO IBIDKYLIEIOCS Tena OT
BpEMEHM [IBM)KEHHS TeNa, CHJIBl TPEHHS CKOJIBKEHHUS OT Beca Tela, KadecTBa 00paboTKH
MTOBEPXHOCTEW TET M HE3aBUCHUMOCTH CHJIBI TPEHHSA OT IUIOMAAW CONPUKOCHOBEHHMS TEI, CHIIBI
YOPYTOCTH OT YIUIMHEHHs IPY>KUHBI, BRITAJIKUBAIOLIEH CHIIBI OT 00BbEMa MOrpyKEHHOW YacTH Tena
MU OT IUIOTHOCTH HJKOCTH, €€ HE3aBUCHMOCTH OT IIJIOTHOCTH Tefla, OT TIyOWHBI, HA KOTOPYIO
MOrPYKEHO TeJNO, YCIOBUH IJIaBaHUA TEJl, YCIOBUN paBHOBECHUS pbhlyara U OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUU y4eOHOrO MCCIIEAOBaHMs, COOMPATh YCTAHOBKY M BBINOJHSITH M3MEPEHUs, CIEHys
MPEAIOKEHHOMY TIJIaHy, (DUKCHPOBATh PE3yJIbTAaThl IOMYYEHHOH 3aBUCHUMOCTH (HU3HUYECKUX
BEeJIMYMH B BHUJC MNPEUIOKEHHBIX TaOnul W rpaduKoB, JeNaTh BBIBOABI 10 pe3yibTaTam
HCCIIEZIOBAHHS;

MPOBOANTH KOCBEHHBIE W3MEpEHHs (U3NYECKUX BENWYHMH (IUIOTHOCTH BEHIECTBA XUAKOCTH U
TBEPJIOTO TENa, CHJIA TPEHHS CKOJBXKEHMs, JaBJIEHHWE BO3JyXa, BBITAIKUBAIOIIAA CHIIA,
JEeUCTBYIONIAas Ha MOTPYKEHHOE B JKUIKOCTH TENO, KOI(P(HUIMEHT MOJE3HOr0 AEHCTBUS MPOCTHIX
MEXaHU3MOB), CIlleAysl MPeJIOKEHHOHM HWHCTPYKLHUH: HPU BBIIOJIHEHHUH HW3MEPEHUH COOMpaTh
9KCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHMCIIATH 3HAYEHNE NCKOMOM BEIINYNHBL;



co0JTI0AaTh TIpaBMiia TEXHUKH 0€30MacHOCTH P padoTe ¢ 1abopaTOPHBIM 000PYAOBaHHUEM;
YKa3bIBaTh MPHUHIMUIBI JCHCTBUS TPHOOPOB W TEXHUYCCKUX YCTPOHCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAIOINIUECS COCY/bl, OapoMeTp, pbhlyar, MOABYIKHBIA W HEMOJIBUKHBIN OJIOK,
HaKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh MPUHIIMITBI ISHCTBUS U3yYEHHBIX TPHOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOi
Ha HUX OIIMCaHUuA (B TOM YHUCJIC: IOAIIMUITHUKH, yCTpOﬁCTBO BOAOIIpOBOJA, FI/IILpaBJ'II/I‘-IeCKI/Iﬁ mpecc,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HAacoC, apeoMeTp), HCIONb3ysl 3HAHUSA O CBOWCTBax
(u3NYecKNX SBICHUH U HEOOXOMUMbIE (PU3HUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPHUBOAUTH TPUMEPHl (HAXOAWUTh HMH(POPMAIHMIO O MPUMEPax) MPAKTHYECKOI'O0 HCIONb30BAHUS
(m3MUecKUX 3HAHWN B TIOBCEAHEBHOM XHM3HHM JUIsl o0ecrieueHus 0e30MacHOCTU MpU OOPAICHUH C
npuOoOpaMH W TEXHUYECKUMH YCTPOWCTBAMHM, COXPaHEHHs 30pOBbS M COOJNIOJCHHS HOPM
3KOJIOTUYECKOT'0 MTOBE/IEHHS B OKPYXKAIOIIel Cpee;

OCYILECTBIIATh OTOOP HMCTOYHUKOB HH(OpMaiuu B VHTepHETe B COOTBETCTBUU C 3aJIaHHBIM
IIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOUIMXCA 3HAHUW W IIYyTEM CpaBHEHUS Pa3JIM4HBIX
HCTOYHUKOB BBUICISATH MH(OPMAIMIO, KOTOpas SBISETCS MPOTHBOPEUYUBOW WM MOXKET OBITH
HEJIOCTOBEPHOIA;

WCIONB30BaTh TPH  BBIIONHEHWM YYEOHBIX 3aJaHUil  HAyYHO--TIOMYJSIPHYIO JIMTEPATYpPY
(bm3muecKoro copep:kaHus, CIpaBOYHbIE MaTepUaibl, pecypchl cetu MIHTepHET, BIaAeTh MpuéMaMu
KOHCTIEKTHPOBaHMS TEKCTa, Mpeodpa3oBaHus HH(POPMAITNK 13 OTHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co31aBaThb CO6CTBCHHBI€ KpaTKHUE€ IMUCbMEHHBIC U YCTHBIC C006IlIeHI/I$[ Ha OCHOBE 2—3 HMCTOYHHUKOB
nHdopMaruy (U3NIECKOro COAEP)KaHUs, B TOM YHCJE MyOJIMYHO JelaTh KPATKUE COOOIICHUS O
pe3yiabTarax IIPOCKTOB HIIN yT-Ie6HI)IX I/ICCHGJIOBaHPlﬁ, npnu 9STOM TI'pPaMOTHO HMCIIOJIB30BaTh
M3YYCHHBIH MOHATUHHBIN ammapaT Kypca (pHU3MKH, COPOBOKIATh BEICTYIUICHHUE IPE3CHTALINECH;

MPH BBIMOIHEHWU YYEOHBIX MPOCKTOB M HCCICAOBAHUNA paclpeacisTh 00sS3aHHOCTH B TPYIIIE B
COOTBETCTBHH C IMOCTABJICHHBIMU 3aJa4aMH, CJIEINUTD 3a BBIIOJHEHUEM IUIaHA ACHCTBUN, aleKBATHO
OllCHWBATh COOCTBEHHBIH BKIJIAJ] B JEATENHHOCTh TPYIIBI, BHICTPaWBaTh KOMMYHUKATHBHOE
B3aMMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLUX.

K koHiy oOydenust B 8 kJjiacce mpeaMeTHbIE pe3yslbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

WCIONB30BaTh TOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHMIKCHWE aTOMOB WM MOJICKYI,
arperaTHble COCTOSIHMS BEINECTBA, KPHCTA/UIMYECKHME M aMOp(HBIC Tela, HACBHIIICHHBIA |
HEHACBIICHHBIA Tap, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSISI OHEPIHS, TEIJIOBOM
JBUTATElb, OJJIEMCHTAPHBIA JJIEKTPUYCCKUM 3apsi, JJICKTPHYECKOES I10JIe, IIPOBOAHMKH H
JIMBJICKTPUKH, TIOCTOSIHHBIH DJIEKTPUYECKHUIA TOK, MATHUTHOE TIOJIE;

pa3nuyath sBJeHHs (TEMIOBOE PACHIMPEHUE W CKaTHe, TeIIonepenava, TEIUIOBOS paBHOBECHE,
CMauyHBaHUE, KaNWJUIAPHBIC SIBJICHUS, WCIApeHHe, KOHICHCAIMS, IJIABICHUE, KPUCTAJUTH3AIMS
(oTBepaeBaHMe), KHIIEHHE, Terlonepenava (TeIUIONPOBOAHOCTh, KOHBEKIHS, H3JIy4eHHE),
JNIEKTPU3aIUsS  TEN, B3aMMOJCHCTBUE 3apsjiOB, JCHCTBUS JJICKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHCTBHEC MArHUTOB, NEWCTBHE MArHUTHOTO MOJS HA TMPOBOJHUK C TOKOM,
9JIEKTPOMATHUTHAS WHAYKIIMS) MO OIMHCAHHMI0O MX XapaKTepPHBIX CBONCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE PU3UUCCKOE SIBIICHHE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3NYESCKUX SBJICHUI B OKPYKAIOIIEM MUPE, B TOM YHUCIIE
(usnveckue SBICHHUS B MPUPO/JIE: MOBEPXHOCTHOE HATSHKEHUE U KaNMIUISPHBIC SBJICHUS B IPUPOJIC,
KpUCTAIUTBI B TIpHpoJie, n3nydenne ColHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUe
pOCBI, TyMaHa, WHES, CHEra, JJICKTPUYECKUE SBJICHUS B aTtMocdepe, SJICKTPHUUECTBO IKUBBIX
OpPTaHW3MOB, MAarHUTHOE TOJie 3eMJIH, Jpeid MONFOCOB, POIb MATHUTHOIO TOJNS JUIS JKU3HH Ha
3emMIie, MONSIPHOE CUSHUE, PU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B YUE€OHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (DU3MUYECKUX SBICHUI;

OIMCHIBATh M3yUYCHHBIE CBOWCTBA TeNl U (PU3MYECKUE SBIICHHS, HCIONB3YS (U3UUYECKUE BEIINYMHBI
(TemmepaTypa, BHYTPEHHSS SHEpPrus, KOIMYECTBO TEIUIOTHI, YIENbHAs TEIIOEMKOCTh BEIIECTBA,



yaenpHas TEIIoTa MJIaBJiIeHUs, yaeabHas TelioTa napooOpa3oBaHus, yaeabHas TEmIoTa CropaHus
TOIUIMBA, KOX(QUIMEHT IOJIE3HOTO NEWCTBHS TEMJIOBOW MAIIMHBI, OTHOCHTENbHAS BIAXKHOCTD
BO3/yXa, OJJIGKTPUUYECKHH 3apsj, CHUlla TOKa, D3JEKTPUYECKOe HaNpsyKEeHHE, COMpPOTUBIIEHHE
MPOBOAHKUKA, YAETbHOE COMPOTHBIICHNE BENIECTBA, pab0Ta M MOLIHOCTD 3JIEKTPUUECKOr0 TOKA), IPU
OIMMCAHHUU TPABUIBHO TPAKTOBATH (DU3UUECKHH CMBICT UCIONB3YEMbIX BEJTMYWH, 00O3HAYECHUS H
CIMHUIBl (U3MYECKUX BEIMYUH, HAXOAWUTh (OPMYJIBI, CBS3bIBAIOLIME JAAHHYIO (U3HYECKYIO
BEIMYMHY C JAPYTMMHU BEIUYMHAMH, CTPOUTH TPaQUKH U3YyYEHHBIX 3aBUCHMOCTEH (U3NUECKUX
BEJIUYMH;

XapaKTCprU30BaTh CBOMCTBa TECI, (I)I/I?,I/I‘-IGCKI/IC SABJICHUSA W TMPOLECChbI, HCIIOJIb3YA OCHOBHBIC
TIOJIOKCHUA MOHeKy.]'DIpHO--KHHGTH‘ICCKOﬁ TCOPUHN CTPOCHUSA BCIICCTBA, MPUHIUII CYNCPIIO3ULIUN
nojel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa Juis ydacTKa Lel1, 3aKOH
Jlxoyns—JIenna, 3aKoH COXpaHEHUs! SHEPTUH, TIPU ITOM J]aBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA
Y 3aITUCBHIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHHUE;

OOBSICHATH (D)U3MUCCKUE TPOIIECCHl M CBOMCTBA TEJN, B TOM YHCIC W B KOHTEKCTE CUTyallui
MPAKTUKO-OPUECHTUPOBAHHOI'O XapaKTEpa: BBIABIATL MNMPUYMHHO-CICACTBCHHLIC CBA3H, CTPOUTH
o0bsicHeHrne M3 1—2 JIOTMYecKuX MIaroB ¢ ONOpod Ha 1—2 W3ydEHHBIX CBOWCTBA (PU3MUECKHUX
ABIIEHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemarh pacu€rHble 3aja4d B 2—3 JEHUCTBUS, WCHONB3YS 3aKOHBI U (OPMYJIBI, CBSI3BIBAIOIIME
¢u3nyeckye BEIMYMHBL: HAa OCHOBE aHAJIM3a YCIOBMSA 3aJaul 3allUChIBAaTh KPATKOE YCIIOBHE,
BBIABJIATh HEAOCTATOK JaHHBIX JJId PCHICHUA 3a1a4H, BBI6I/IpaTB 3aKOHBbI 1 q)OpMy.]'II)I, HCOGXO}II/IMLIG
JUIs €€ pelleHus], TIPOBOAUTD PAcU€Thl U CPABHUBATH MOJyUEHHOE 3HaUCHHE (PU3NUECKON BETUIHHBI
C U3BCCTHBIMH JAHHBIMU,

pacro3HaBaTh MPOOIEMbI, KOTOPBIE MOXKHO PELIUTH MTPH HOMOIIH (PU3UUECKUX METOJI0B, HCIIONIB3YS
OIIMCAHHUE HCCIIECNOBAHUS, BBIICIATH INPOBEPSIEMOE IPEAIONOKEHUE, OLIEHUBATh IIPAaBUIIBHOCTD
MOpPsIIKA IIPOBEAECHUS MCCIIEOBAaHUs, JIENaTh BbIBOJBL;

MPOBOJUTH ONBITHI IO HAOMIOAEHHIO (U3UUECKUX SBICHUH WM (U3MYECKHX CBOWCTB Tel
(KanmwUIApHBIE SBJICHMS, 3aBUCHMOCTD JIaBJICHUS BO3yXa OT ero 00bEéMa, TeMIIEpaTyphl, CKOPOCTH
Ipollecca OCThIBAHMS M HAarpeBaHUsl IpU M3JIyYEHHH OT I[BeTa H3JIy4arolled (IOorJomaronei)
IIOBEPXHOCTH, CKOPOCTh UCHAPEHMSI BOABI OT TEMIIEPATyPhl XKHUAKOCTH H ILIOMIAIN €€ IOBEPXHOCTH,
JMEKTpU3alUsl Tel U B3aMMOICHCTBHE 3JIEKTPHUUECKUX 3apsAaoB, B3aUMOAEHCTBHE MOCTOSHHBIX
MarHuTOB, BU3YyalIHM3allysl MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, AEHCTBUS MAarHUTHOIO ITOJS
Ha TPOBOJHMK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa, CBOWCTBA 3JEKTPOABUIATENS IOCTOSHHOTO
TOKa): (hOpMyIMPOBaTH MPOBEPsIEMbIE MPEANIOIOXKEHUS, COOMPATh YCTAHOBKY M3 IIPEIIOKEHHOTO
000pynOBaHMsL, OMCHIBATH XOJ OIBITA U ()OPMYIUPOBATH BHIBOJIBI;

BBIIOJIHATH HPSMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIBHON BIAXXKHOCTH BO3.yXa, CHJIBI TOKA,
HaNpsDKEHUSI C HCIONB30BAaHMEM AHAJIOIOBBIX NPHUOOPOB M JAaTYMKOB (DU3MYECKUX BEIUYHH,
CPaBHHBATDH PE3YNBTATHI U3MEPEHHU C YIETOM 3a/IaHHON aOCOMOTHON MOTPENTHOCTH;

MPOBOIUTH  HCCIENOBAaHUE 3aBHCHMOCTH OMHOW (DHM3WYECKOH BENIWYMHBI OT JPYrod C
HCIOJIb30BAaHUEM HPSAMBIX U3MEPEHUH (3aBUCHMOCTH CONPOTHBIICHHUS MPOBOAHUKA OT €ro JUIMHBI,
IUIOIIAAN TTONEPEYHOr0 CEUEHHsSI U YIEIBbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CHIIBI TOKA,
UAYILIEro Yepe3 MPOBOIHUK, OT HAIPSDKEHHs HAa IPOBOAHUKE, HCCIEIOBAHUE MTOCIE0BATENLHOIO U
MapajuieNIbHOrO COEANHEHNH MPOBOAHUKOB): MJIAHWPOBATh MCCIIENOBAHHUE, COOMPATh YCTAHOBKY M
BBIIOJIHATh M3MEPEHHMsI, CIEAysl NMPEeUIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3YNbTaThl MOJYyYEHHOU
3aBHCHUMOCTH B BHJIE TaOIHII U rpaKOB, A€NATh BBIBOJBI IO PE3YIbTaTaM UCCIICIOBAHNUS;
MPOBOANTE KOCBEHHBIE H3MEpEHHUs] (M3MYECKHX BeIMYMH (yIelIbHas TEIUIOEMKOCTH BELIECTBa,
CONPOTUBJICHUE TMPOBOJHHMKA, paboTa W MOIIHOCTh DJEKTPHYECKOr0 TOKA): IJIAHUPOBATh
HU3MEpEHHs], COOMpPaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, CJleys NPEIIOKEHHOW WHCTPYKLHUH, H
BBIYHCIIATH 3HAUCHNE BETUYUHBL;

co0JTI0AaTh TIpaBHJia TEXHUKU O€30MaCHOCTH PHU padoTe ¢ 1abopaTOPHEIM 000PYAOBaHHUEM;



XapaKTepPU30BaTh MPUHIIMITBI JEHCTBUS U3YYCHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOW
Ha WX omnucaHust (B TOM YHCIE: CHUCTEMa OTOIUIEHUS IOMOB, TUTPOMETp, MapoBas TypOHHA,
amIiepMeTp, BOJBTMETP, CUETUMK DIIEKTPUYECKOW HHEPIUH, BIIEKTPOOCBETHTENbHBIC MPHUOOPEI,
HarpeBaTellbHbIC AIEKTPOIPUOOPHI (MIPUMEPHI), JISKTPUUCCKUE MPEAOXPAHUTEH, JIEKTPOMArHUT,
AJEKTPOJIBUTATENb TOCTOSTHHOI'O TOKA), MCIOJIB3YSl 3HAHMS O CBOMCTBax (hpU3MUYECKUX SIBJICHUH U
HE00XOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTBIE TEXHHUYECKHE YCTPOMCTBA M H3MEPUTEIbHBIC MPHOOPHI MO CXeMaM H
CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBHUTaTEIb
BHYTPEHHETO CTOpaHMs, DIIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI DJIEKTPHUECKHX IIered C
MOCIIEAOBATENBHBIM U TapaIlJICIbHBIM COSTMHEHNEM JIEMEHTOB, pas3inyas yCIOBHbIE 0003HAUCHHUSI
9JIEMEHTOB AJIEKTPUYECKUX TETIEH;

NPUBOJIUTH TPUMEPHl (HaXOMUTh WHGOPMAIMIO O MPUMEpax) MNPAKTHYECKOrO HCIOIb30BaHUS
(m3MUecKUX 3HAHWK B TMOBCEIHEBHOM XHM3HM i oOecrieueHus] 0e30MacCHOCTH MPH OOpalleHUuH C
npuOoOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHs 30pOBbS M COOJIOACHHS HOPM
9KOJIOTHYECKOTO MOBE/ICHNSI B OKPY)KAIOIIel cpejie;

OCYLIECTBIATh, TOHMCK wuH(popmanmu Qusndeckoro coaepkanuss B VHTepHeTe, Ha OCHOBE
HMMEIOIINXCS 3HAHUN ¥ MyTéM CpaBHEHUS JOMOJHUTEIbHBIX UCTOUHUKOB BBIJCIATH HHPOPMAIIHIO,
KOTOpast SIBJISIETCS IPOTUBOPEUNBON WIIM MOXKET OBITh HEJIOCTOBEPHOM;

WCTONB30BaTh TIPU  BBHIMONHEHWH YUYEOHBIX 3aJaHUil  HAYYHO--TIOMYJSIPHYIO  JIUTEPATypy
(u3HNUecKOro coJ/iepKaHusl, CIIPaBOYHbBIC MaTepHallbl, pecypchl ceTn HTepHeT, BiIajieTh npuéMamu
KOHCITEKTHPOBAHUs TEKCTa, IpeoOpa3oBanus HHGOPMAIIUU U3 OJJHOI 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIE W KPAaTKHE YCTHBIE COOOIIeH s, 00001Ias HHPOPMaIUIO U3
HECKOJIbKUX HWCTOYHUKOB (PH3MUYECKOrO COJIEpKaHUS, B TOM 4YHCIE MYOJNUYHO TPENCTABISATH
pe3yabTaThl IPOEKTHON WIIH UCCIIE0BATENbCKON AEITeTFHOCTH, IIPH ATOM TPaMOTHO HCTIOIh30BaTh
M3YYCHHBIH MOHATUHHBIN amapaT Kypca (pU3MKH, COPOBOKIATh BEICTYIUICHUE IPE3CHTALINECH;

IIpH BBIIIOTHEHUH YYE€OHBIX TPOEKTOB W HCCIEAOBAHUU (DPM3WYECKUX IPOIIECCOB PACIIPENENAThH
0053aHHOCTH B TPYNIE B COOTBETCTBHUU C MOCTaBJICHHBIMHU 3a/ladaMHM, CIEIUTH 32 BBITOJTHEHHEM
IJjaHa JEeWCTBUH W KOPPEKTUPOBAaTh €ro, AaJeKBaTHO OIEHMBAaTh COOCTBEHHBIA BKJIAJ B
NeSITeTFHOCTh TPYIIIBI, BHICTPAaUBAaTh KOMMYHHKATHBHOE B3aUMOJIEHCTBHE, MPOSBISASI TOTOBHOCTD
paspernaTh KOH(PIHKTHI.

K konmy oOydenust B 9 kJjacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

HCIOJIB30BaTh MOHATHUS: CHCTEMa OTCYETa, MaTepHalbHas TOUKA, TPAEKTOPHUS, OTHOCHTENbHOCTh
MeXaHMUYECKOro ABMXEHUs, nedopmarus (yrpyras, IiacTu4ecKkas), TPeHUE, LEHTPOCTPEMHUTENbHOE
YCKOpEHHE, HEBECOMOCTb U IEPETPY3KH, LIEHTP TSKECTH, aOCOMIOTHO TBEPAOE TENO, LIEHTP TKECTH
TBEPAOTO TeNa, paBHOBECHE, MEXaHUYECKUE KOINEOaHUsl U BOJIHBL, 3BYK, HH(Pa3BYK U YIbTPa3BYK,
JJIEKTPOMAarHUTHBIC BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTb H
JalbHO30PKOCTh, CIEKTPbl HCIYCKAaHUS W TOIJIOLIeHHUs, aibda-, Oera- M TaMMa-U3IydeHHs,
W30TOIIbI, SITEPHAS DHEPIETUKA;

paznuyath  siBIeHHS ~ (paBHOMEPHOE W HEPaBHOMEPHOE  NPAMOJIMHEHHOE  JIBH)KEHHE,
PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJeHUE Tell, PAaBHOMEPHOE JBHKEHHUE
[0 OKPYXHOCTH, B3aMMOJCHUCTBHE TeJI, PEAKTHUBHOE [BM)KEHHE, KoOJeOaTeIbHOE JBHIKEHHE
(3aryxaromue W BBIHY)KICHHBIE KOJIeOaHUS), PE30HAHC, BOJIHOBOE JBHMKEHHE, OTPaKEHHE 3BYKa,
NPSIMOJIMHEHHOE PaclpoCTpaHEHUE, OTPaKeHHWE M MpPeIOMIICHHE CBETa, IIOJHOE BHYTpPEHHEE
OTpa)XCHUE CBETa, pasJioKeHHEe OENIOoro CBeTa B CIEKTP M CIOKEHHE CIIEKTPAJIbHBIX I[BETOB,
JHCIIEPCHST CBETa, €CTECTBEHHAs pPAaJMOaKTHBHOCTb, BO3HHUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3IYYEHHS) MO OMMCAHMIO MX XapPaKTEPHBIX CBOICTB W Ha OCHOBE OIBITOB, JE€MOHCTPUPYIOIIMX
JaHHOE (PU3UUECKOE SIBJICHHE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKHX SIBICHUHM B OKpYXAaroleM MUpe (B TOM 4YHUCIIe
¢u3nveckue SABJICHUS B MPUPOAE: NPWIMBHI U OTIUBBI, JBIKeHHE miiaHeT CONHEYHOW CHCTEMBI,



PEaKTUBHOE JABMKEHHE J>KMBBIX OPraHW3MOB, BOCIPHATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHHE,
celiCMHYEeCKHe BOIHBI, IIyHAMH, X0, [[BETa TeJl, ONTUYECKUE SABJICHUS B MPUpPOIE, OMOIOrHYECcKOe
JNEeUCTBHE BUAMMOIO, YJIBTPA(QHOIETOBOTO W PEHTICHOBCKOI'O0 M3IYYEHHH, eCTeCTBEHHBIN
paanoaKkTUBHBIA (DOH, KOCMHUYECKHE JIy4Hd, PaTIdOAKTHBHOE H3ITyUYEHHE MPUPOTHBIX MHUHEPAJIOB,
JNEUCTBUEC paJMOAKTUBHBIX M3JIYyYEHUH HA OpraHu3M 4eNoBeKa), IMPH 93TOM IEPEBOIUTH
MPAaKTUYECKYI0 3aJauy B Y4eOHYIO, BBIIENSATH CYLIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (DU3HUECKHX
SIBIICHUH;

OMMCBIBATL U3YYCHHBIC CBOMCTBa Tel U (1)I/I3I/IHCCKI/IC SABJICHUSA, UCIIOJIb3Ys (1)1/131/1‘-ICCKI/IC BCIIMYHHBI
(cpemHAs W MrHOBEHHas CKOPOCTh Telda TIpU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHHE,
MepeMeIeHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE
CBOOOIHOTO MaJEHHSI, BEC Tella, HMITYJIbC Tela, UMITYJILC CHITBI, MEXaHW4YecKasi paboTa U MOIIHOCTb,
NMOTCHUMAJIbHAsd SHEPrusa TCjia, MOAHATOrO HaJl MOBECPXHOCTHIO 3€MIJIM, IMOTCHIMUAJIbHASA JHCPIud
cKaToi MPYXXWUHbI, KUHCTUYCCKAsA OHCPTHA, IMOJIHAA MCEXaHHWYCCKasA JHCEPIHUs, MEPUoa M 4YacCToTa
KonebaHul, JJIMHA BOJHBL, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETa, IOKAa3aTelb
MpEIIOMIICHUSA Cpe}:[bl), IIpy OIMMHUCAHUU IPABUJIBHO TPAKTOBATH q)H3H‘IeCKHI71 CMBICJT UCIIOJIB3YEMBIX
BCIIMYHWH, 0603HaquI/IH n CSIWHUIIBI (1)I/I3I/I‘ICCKI/IX BCJIIMYHUH, HAaXOAUTH (1)OpMyJ'II)I, CBA3BIBAIOIIINC
JaHHYIO (QU3MYECKYI0 BEIUYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpadUKHd WU3yIEHHBIX
3aBHCUMOCTEN (PM3MUECKUX BEITHUYHH;

XapaKTEepru3oBaThb CBOMCTBA TECII, q)HSH‘IeCKI/IC ABJICHUA W MPOLECChI, UCITIOJIb3Yysd 3aKOH COXpPaHCHUSA
OHEPruu, 3aKOH BCEMHUPHOI'O TATOTCHUSA, IIPUHIIUIT CYIICPITIO3UIIUU CUJI, TIPUHOUIT OTHOCUTCIIBHOCTHU
raHI/IHeﬂ, 3aKOHbI HI)IOTOHa, 3aKOH COXpaHCHUSA HMITYJIbCA, 3aKOHbI OTPAXCHUA W IPECIOMIICHUA
CBETa, 3aKOHBI COXPAHEHUS 3apsA0BOIO M MACCOBOTO YHCEN TPH SJIEPHBIX PEAKIHAX, PH 3TOM
JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIMCHIBATh €0 MaTEMaTHYECKOE BBIPAXKEHUE;
OOBSICHATD (PM3MUECKHE TPOIIECCHl M CBOMCTBA TEN, B TOM YHCIE W B KOHTEKCTE CHUTYaIlHi
MIPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYWHHO--CIIEICTBEHHBIE CBSI3H, CTPOHUTH
0o0BsicHeHHE W3 2—3 JIOTMYECKHX IIaroB C OMOpod Ha 2—3 H3YYCHHBIX CBOWCTBA (DU3UUCCKHUX
SIBJICHUH, (DU3MIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

permaThk pacu€THbIe 3a1a4ud (OMUparonIuecs Ha CUCTeMY U3 2—3 ypaBHEHUH), UCTIOIB3YS 3aKOHBI U
(hopMmymBI, CBA3BIBAONINE (PU3NIECKHE BETMYNHBI: HA OCHOBE aHAIHM3a YCIIOBHS 3aJ]a4H 3aIHCHIBATh
KpaTKOE YCIIOBHE, BBIABIATH HENOCTAIONIME WM W30BITOYHBIC [aHHBIC, BHIOMPATH 3aKOHBI H
(hopmynpl, HEOOXOOWMBIC JUIA PEIIeHUS, MPOBOAWTH DPACUYETHI W OICHWBATH PEATHCTUYHOCTD
MTOJTyYeHHOTO 3HAYeHUS (DU3MUECKON BEINUIHBL;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PELIUTh MPU TOMOITH (PU3HMIECKUX METO0B, HCIOIB3YS
OIMCAaHWE WCCIEOBAHMS, BBIACIATH IMPOBEPSIEMOE TPEANONOKEHNEe, OIEHUBATh IPABHUIBHOCTH
MOpsiZIKa TIPOBENEHUS WCCIENOBAaHUS, [IENaTh BBIBOABI, WHTEPIIPETUPOBATH  PE3YNIBTATHI
HaOIIOIEHUI U OIBITOB;

MIPOBOIUTH OIBITHl 10 HAONIOAEHWI0 (PU3NYECKUX SBICHUNA WM (U3NYECKUX CBOWCTB Tl
(m3yueHne BTOpOro 3aKoHa HEBIOTOHA, 3aKOHA COXpaHEHHS DJHEPrHH, 3aBHUCHMOCTH IE€pHOna
Kone0aHUil MPY>KWHHOTO MasTHUKA OT MAacChl TPpy3a U JKECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBl MaJbIX KoJeOaHWH, MPSMOIMHEHHOE pacIpOCTpPaHEHUE CBETa, pas3lIoKEeHHe Oeroro
CBETa B CIIEKTp, U3y4EHHE CBONCTB M300pa)KEHUS B TUIOCKOM 3€pKajie M CBOWCTB M300paskeHUs
mpeaMera B coOuparomiell JTuH3e, HAOMOeHUE CIUIOMIHBIX W JTMHEHYaThIX CHEKTPOB U3ITyUYCHHS):
CaMOCTOSATENBHO COOMPATh YCTAaHOBKY W3 HM30BITOYHOTO Habopa 0OOpYAOBaHWS, OMUCHIBATH XOJI
OITBITA U €r0 Pe3yNbTaThl, POPMYIUPOBATH BEIBOIBL;

MIPOBOJIUTh TIPH HEOOXOIWMOCTH CEpPHIO MPSAMBIX W3MEPEHWH, Olpenenssl cpeqHee 3Ha4YeHhe
u3MepsieMoil BeMMuMHBl ((POKYCHOE pacCTOSHUE coOMparomell JHMH3bI), OOOCHOBBIBATH BHIOOD
criocoba u3MepeHus (M3MepUTeNsHOro Ipudopa);

MPOBOAMUTH HCCIICIOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM IHPAMBIX
H3MEpeHHH (3aBHCHUMOCTb IyTH OT BPEMEHH NpPHU PaBHOYCKOPEHHOM [BM)KCHUHM 0€3 HadalbHOH
CKOPOCTH, Tepuojia KoneOaHuid MaTeMaTHYECKOrO MasiTHUKa OT JJMHBI HUTH, 3aBUCUMOCTH YIJja



OTpaXXKCHUsS] CBeTa OT yria MaJeHUs W yIiia OpPENOMJICHHs OT yIila TaJeHus): IJIaHUPOBaTh
HCCIIEIOBAHNE, CAMOCTOSITENBHO COOMpATh YCTAHOBKY, (DUKCHUPOBATH Ppe3yibTaThl MOITYYCHHOH
3aBHCUMOCTH (PM3UYECKUX BEJIMYUH B BHJE TaONHIl U rpadUKoOB, AENaTh BHIBOIBI 110 pe3yiabTaTaM
HCCIIeI0BAHNUS;

MPOBOANTH KOCBEHHBIE M3MEPEHHS (U3MUECKUX BEIMYWH (CPEAHssE CKOPOCTh M YCKOpEHHE Tema
MpH PaBHOYCKOPEHHOM JBHMXCHUH, YCKOpeHHEe CBOOOIHOrO TMajeHus, >KECTKOCTh MpPY>KUHBI,
KO3 (PUIIMEHT TpPEHUsI CKOJNBbKEHHS, MeXaHWdyeckas padoTa M MOLIHOCTb, 4YacTOTa W TICPHOA
KoNeOaHWH MaTeMaTH4eCKOro M MPY)KMHHOI'O MasTHUKOB, ONTHYECKas chia COOMpAIONICH JTUH3BIL,
pasnoaKTUBHBIA (OH): IJIAHUPOBATH HM3MEPEHHS, COOMpPATh AIKCIICPUMEHTAIBHYI0 YCTAaHOBKY H
BBITIOJTHATh M3MEPEHHS, CIeAys MPEJIOKEHHOW WHCTPYKIHMH, BBIYUCIATH 3HAUYCHHE BEITHMYMHBI U
AQHAJIU3UPOBATh MOJIYYEHHBIE PE3YIIBTAThI C YUETOM 3aJIaHHOW MOrPEIHOCTA U3MEPEHU;
COOJTIOIaTh TIpaBHJIa TEXHUKH O€30MaCHOCTH TP paboTe ¢ 1abopaTOpPHBIM 000PYIOBaHHEM;
pa3nuyaTh OCHOBHBIE TPH3HAKM H3YYEHHBIX (H3MUECKHX MOJieliel: MaTepuaybHas TOdKa,
a0CONIOTHO TBEP/OE TENO, TOYSYHBI MCTOYHHUK CBETa, JIyd, TOHKAs JIMH3a, TUIAHETapHash MOJIENb
aToma, HyKJIOHHAsi MOJIelIb aTOMHOTO SIJIPa;

XapaKTepH30BaTh MPUHIIMIIBI JISHCTBUS U3yYEHHBIX TPHOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOIt
HA MX OMHCAHUsI (B TOM YHCIIE: CIIUJIOMETD, JATYHKH MOJIOKEHUS, PACCTOSHHS U YCKOP CHHS, PaKeTa,
9XOJIOT, OYKH, MTEPUCKOII, (poToarnmapar, OnTHIECKHEe CBETOBOJIBI, CIIEKTPOCKOII, JTO3UMETP, Kamepa
Bunscona), ncnons3ys 3HaHHS O CBOWCTBaxX (hM3MUECKUX SBICHWHA M HEoOXoAuMmble (pusmueckue
3aKOHOMEPHOCTH;

HCTOJNB30BaTh CXEMBbl M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
H3MEPUTENHHBIX MPHOOPOB M TEXHOJOTHYECKHX MPOIECCOB MPU PEIICHHH Y4eOHO--TPAKTHIECKUX
3aja4, ONTHYECKHE CXEMBbl A IOCTPOEHMs H300pakeHUI B IIJIOCKOM 3epKajie U coOuparolei
JINH3E;

IPUBOANTH TPHUMEPH! (HAXOAUTh HMH(MOPMAIMIO O MPUMEPaxX) MPAKTUYECKOTO HCIONb30BAHUS
(hm3mdecKuX 3HAHWN B TTOBCEIMHEBHOM JKM3HH ISl oOecrieueHrusT O€30IMacHOCTH MPU OOpaIeHuH ¢
npubopaMu U TEXHUYECKUMM YCTPOWCTBAMM, COXPAaHEHHS 3H0pPOBbS M COOJIOAEHHS HOPM
9KOJIOTMUYECKOI'0 ITOBEJICHUS B OKPYKaIOLIEeH Cpese;

OCYLIECTBIATh NMOUCK HMH(popManuu (u3ndecKkoro coxepxanus B MHTepHeTe, camMOCTOATENBHO
(hopMynupysl TOMCKOBBIH 3alpoCc, HAXOAUTHh IIYTH OIPENENCHUS IOCTOBEPHOCTH IIOJIy4EHHOM
nH(pOPMaIUKY HAa OCHOBE UMEIOLIMXCS 3HAHUHN U AOMOMHUTEIbHBIX HCTOYHHKOB,

WCIOJNB30BaTh IPU  BBHINOJHEHUH Y4YEOHBIX 3aJaHUM HAyYHO--TIOMYJIAPHYIO JIMTEPATYpy
(u3n4ecKoro conepikaHus, CIpaBOYHbIE MaTepHabl, pecypchl cetu VHTepHeT, BiaaeTs npuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, Ipeobpa3oBaHus HH(OPMALUU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYIYIO;
co3gaBaTh COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOILICHHS Ha OCHOBE HH(OpPMALUU U3
HECKOJIBKUX HMCTOYHHKOB (DU3MYECKOrO COAEp)KaHus, MyOJIMYHO MPEACTaBIATh PE3YJIbTaThl
MIPOEKTHON MJIM HCCIIEA0BATENbCKOM AESITENbHOCTH, IPH 3TOM I'PaMOTHO MCIIOIb30BATh U3y4YEHHBIN
MOHATHMHBINA anmapaT u3y4aeMmoro paszena (PU3MKU U CONMPOBOXKAAThH BHICTYIUICHUE IPE3eHTaLNeH
¢ y4€TOM 0COOEHHOCTEH ayJUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Kontpoabubie | IIpakTnyeckme
n/n NMPOrpaMMbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. ®usnka u eé posib B MO3HAHUH OKPY/KAOLIEr0 MHPa
11 DH3HKa - HAVK O e ) bubaunoreka [IOK
. N3N - H IIpu
yia © pHpoX https://m.eds00.ru/7f416194
bub6mmoreka IJOK
1.2 0} 2 1
HISHHCCKIE BEMTIHAL https://m.edso00.ru/7f416194
bub6mmoreka IJOK
1. E i 2 1
3 CTECTBECHHOHAYYHbBIM METO ITO3HAHUSA https//medsooru/7f416194
Hroro mo pasneny 6
Paznen 2. [lepBoHayaibHble CBEIEHHUS 0 CTPOEHUH BelleCTBA
bu6mmoreka IJOK
2.1 C 1
TROCHIE BellecTRa https://m.edsoo.ru/7f416194
99 JIBr>keHHE U B3aUMOICHCTBHE YACTHI] 5 1 bu6mmoreka IJOK
' BEIIeCTBa https://m.edsoo.ru/7f416194
bub OK
2.3 ArperatHble COCTOSIHHSI BEIIICCTBA 2 h ;p;jﬁ?: dascI)_E).ru 17§416194
Uroro mo pazneny 5
Paznen 3. IBukeHue u B3auMo/ieiicTBUe TeJl
3.1 MexaHHYeCKOe IBHXKEHUE 3 Bubmmoreica LIOK
' A https://m.edsoo0.ru/7f416194
39 U 4 1 bubmmoreka LIOK
. HepLHs, Macca, IIOTHOCTh
P, ’ https://m.edso0.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

bubmuoreka LIOK

3.3 Cuma. Bugst o 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3nen 4. /laBienne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBienus: TBEpAbIMU 3 bubmauoreka LIOK
' TeJaMH, KAJIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
bubaunoreka [IOK
4.2 Hlapsenue xKHAkoCTH ° https://m.edso0.ru/7f416194
bubaunoreka [IOK
4.3 ATvocheproe nasenne 6 https://m.edsoo.ru/7f416194
44 JleiicTBre )KUIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka LIOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pazaeny 21
Pa3pgen 5. Pa6oTa u MOITHOCTh. DHepPrust
bu6mmoreka IJOK
>1 Pabora u momsocTS 3 . https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
5.2 IT 5 1
POCTBIC MEXAHHMEL https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
53 Mexaruteckas sHepria 4 ! https://m.edsoo.ru/7f416194
Uroro mo pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KoanuecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IlpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Pa3paen 1. TemioBble siBJIeHUSI
11 CrtpoeHne 1 CBOMCTBA BEIIECTBA 7 bubmorexa LIOK
. T HUC 1 CBOUCTBA B TB.
p H https://m.edsoo.ru/7f4181ce
bubaunoreka [IOK
1.2 T 21 1 5
SHTOBGIE HPOReUeH https://m.edsoo.ru/7f4181ce
Hroro no pazaeiny 28
Pa3zpaen 2. DiexkTpuyeckre 1 MATHUTHBIE SABJIEHHSI
91 DNEeKTpUIECKUE 3apsapl. 3apssKeHHBIE Tena 7 1 bubmmoreka [IOK
' U UX B3aHMOJCHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.2 II 7 5 20 1 7
OCTORHHBIE SMSKTPHACCITLH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHILA https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.4 C) 4
HICKIPOMATHITTHA HEAYKIITA https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68 3 145



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

KosnmyecTBo uacos DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeEM (undposbie)
Ne i/t KOHTpOJILHLIe HpaKanecm/le
nporpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcol
Pazgen 1. Mexanuueckue siBJIeHUS
11 MexaHu4yecKoe IBIKEHIE U CITOCOOBI €ro 10 1 bubmmoreka [{OK
' OTHCAHUSI https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1.2 BzaumozeiicTBue Te 20 1 3
MMOACHETRIE TE https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
(OHP COXPAHEHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 40
Paznen 2. MexaHuueckue Koj1e0aHUSA H BOJIHBI
2.1 MexaHnyeckue KonebaHus 7 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKue BOJIHBL. 3B 8 1 3
e https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pazpgen 3. DiieKTpOMArHUTHOE MOJI€ U 3JIeKTPOMATHUTHbIE BOJIHbI
31 DIIEKTPOMArHUTHOE TOJIE U 6 9 bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pasaeny 6
Pazpnen 4. CBeroBble sIBJICHUSA
4.1 3aKOHBI paCIIPOCTPaHEHN CBETA 6 2 bubmorexa HOK

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



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [IOK
4.2 JI 0 6 3
FIHSEL I OITHHECIHC HPHDOPH https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 P 0 3 2
ASTIOCCHIE DETOTO CRETa B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3zpnen 5. KBanToBble siBjieHUs
bubmmoreka [{OK
5.1 4 4 1
CIIyCKaHHUE U TOTJIOIICHUE CBETa AaTOMOM httos://m. edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 C 6 1
TPOCHHE ATOMHOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
JIEpHbIE PEAKIMU https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3naen 6. [IoBTOPUTEIHHO-00001IAI0IIN I MOTYJIb
6.1 [MoBTOpenue u 0000IIeHNE COTEePIKAHSI 9 5 bu6moreka [IOK
' Kypca Gpu3MKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB 10O I[TPOTPAMME 102 27



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

7 KJIIACC
N KoanuecTBo yacos
/i Tema ypoka Beero KonTpoabubie IIpakTHueckue Jara uzyyenus | /lara nusydyenus
padoThI padoThI 1o IJIAHy paxTHueckan
®uznka — Hayka 0 Ipupoae. SBieHus NpUpoabl 1
Du3nYecKue ABICHUS
dusnueckre BEMUUMHBI U UX U3MEpeHre
Ypok-uccnenopanue "Mzmepenue TeMnepaTypsl
4 MPU MOMOIIM KUJKOCTHOTO TEPMOMETPA U 1 1
JaT4YnuKa TeMIlepaTypol"
5 Meroap! HaygHOTO TT03HaHMA. Onrcanne 1
(hm3rUecKuX ABJICHUNA C TIOMOIIBIO MOJeNei
Ypok-uccnenosanue "IIpoBepka rUIIOTE3HI:
6 TABHOCTD MOJNIETA MIapyKa, MYIIEHHOTO 1 1
TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOoJIbIIe
BBICOTA ITycKa"
7 Crpoenmne BemectBa. OMBITHI, JOKa3bIBAIOIIHE 1
IMICKPETHOE CTPOCHWE BEIIECTBA
8 JIBrKeHre JacTHIl BerecTBa 1
9 Ypok-uccnenoBanue «ONBITH 110 HAOIIOICHUIO 1 1
TEIIOBOT'0 PACIIIUPEHUS Ta30B»
10 ArperatHble COCTOSIHHSI BEII[ECTBA 1
OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBL.
11 O6o06menue 1o pasneny «llepBorHadaabHBIE 1
CBEJICHUS O CTPOSHHUHU BEIIECTBA
12 MexaHnndeckoe BKeHNe. PaBHOMepHOE 1 1
HEpaBHOMEPHOE JBMKEHUE
13 Cxopoctb. Equnuiel ckopoctu 1




14

Pacuer IMyTU U BpEMCHU NBUKCHUSA

bubauoreka
15 Huepmusa. Macca — Mepa HHEPTHOCTH Tel LoK
https://m.edsoo.r
u/ff0a0c10
bubnuoreka
16 ITmoTHoCTE BemiecTBa. Pacuer Maccel 1 00beMa HOK
TeJa 110 €ro IIOTHOCTH https://m.edsoo.r
u/ff0aOfee
17 JlaGopaTtopHas pabota «OnpeeseHre IIOTHOCTH
TBEPAOrO TENa»
18 Pemenne 3amad mo Teme "IlmorHOoCTh BemecTa"
19 Cuna KaKk XapakTepHCTHKa B3aNMOAECHCTBUS Tedl.
Cuia ynpyrocta. 3akoH ['yka
JlabopaTopHas padota «/3yueHre 3aBUCIMOCTH
20 pacTsbkeHus (e opMaliii) IPy>KUHbBI OT
MPUIIOKEHHOM CUITBD)
21 SBnenwne tarorenus. CHila TSHKECTH
29 CBs13p MEXIy CHIION TSKECTH U Maccoil Tena. Bec
Tena. Pemenne 3agau mo reme "Cuna Tsbkectu"
23 Cuna TspKecTH Ha Apyrux raHerax. Ousmueckue
XapaKTEePUCTUKH TUIAHET
24 Wsmepenwne cuit. JlmHamMomeTp
25 Bec Tena. HeBecoMmocThb
26 CrnoxxeHne IByX CHJI, HAITPABIICHHBIX 110 OTHOH
npsMoil. PaBHoneiicTByrOmAas cui
97 Pemenue 3agau no teme "PaBHoneiicTByomas
cur"
28 Cuna tpenus u e€ BuIbl. TpeHue B Ipupoje U

TCXHUKEC



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

JlabopaTtopHas pabota «l/3yueHue 3aBUCIMOCTH

29 CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI AaBJICHUS U
XapakTepa CONMPHUKACAIOMINXCS TOBEPXHOCTEH»

30 Pewienne 3aau Ha onpeneneHue
PaBHOIEUCTBYIOLIEH CHUJIbI
Pemenne 3anau mo remam: «Bec Tenay,

31 «['padpmueckoe n3obpaxkenne cui», «CUIbD»,
«PaBHOzEHCTBYIOIIAS CUID»
Kontponbhas pabora o Temam: «MexaHU4ecKoe

32 JIBHKeHME», «Macca, IIOTHOCTEY, «Bec Tenay,
«'paduueckoe nzodpakeHue cui», «CHITbDY

33 Hasnenne. CriocoObl yMEHbBIIICHHS U YBEITHYCHHSI
JIABJICHHS

34 Jasnenune raza. 3aBHCUMOCTb JIABJICHHS T'a3a OT
00BEMa, TeMIiepaTyphl

35 Ilepenaua naBieHust TBEPABIMU TENAMH,
XKHUIKOCTSIMU U Tazamu. 3akoH [lackais

36 JlaBiieHue B )KUAKOCTHU U ra3e, BBI3BAHHOE
JEWCTBUEM CHIIBI TSKECTH

37 Pemenue 3amay no teme «laBiaeHue B )KUIKOCTH
u raze. 3akoH [lackams

38 CooOmiarompiecst COCYIbI

39 IMuppaBnuueckwmii mpecc

40 Manowmerpsl. [TopiHeBO#t JKUIKOCTHBINM HACOC

A1 Atmochepa 3emin 1 IPUIHHEL €€
CYILIECTBOBAHUS

42 Bec Bo3ayxa. ATmocdepHOe naBlieHne

43 Uzmepenne atmocheproro aasneHus. Onbit
Toppuuemiu

44 3aBHCUMOCTb aTMOC(EPHOr0 JaBJICHUS OT




BBICOTBI Hal YPOBHEM MOPs

bapomerp-anepousa. ATmocdepHoe naBieHue Ha

45 PAa3IMYHBIX BBICOTAX

46 Pemenue 3anad o teme " AtmochepHoe
naBieHue"

47 JlelicTBUE )KMIKOCTH U T'a3a HA ITOIPYKEHHOE B
HUX TeNno. ApXuMezioBa cuia
JlabopaTtopHas pabota «OnpeaeneHue

48 BBITAIKUBAIOIIEN CUJIbL, IEUCTBYIONIEN Ha TENO, 1
MOTPY’KEHHOE B JKUIKOCTh)
JlabopaTtopHas pabota 1o teme «VccienoBanue

49 3aBHCHUMOCTH Beca Tela B BOJIE OT 00BhEMa 1
IOTPY’KEHHOH B KUJIKOCTb YaCTH TEJa

50 [TnaBanue Ten
JlabopaTtopHas pabota "KoHCTpyupoBaHue

51 apeoMeTpa WM KOHCTPYHPOBAHHE JOAKH H 1
ompezenenre e€ rpy30moa»EMHOCTH"
Pemienue 3aau o temam: «IlnaBaHue cysioB.

52 BosnyxomnaBanuey, «JlaBieHue TBEPABIX TE,
JKUJKOCTEU U ra3oB

53 KoHnTtponwsuas pabora o Teme «/laBmenne
TBEPJIBIX T, JKUIKOCTEH 1 Ta30B»

54 Mexanndeckas pabora

55 MormmnocTs. EnuHNIBI MOIITHOCTH

56 Ypok-uccinenopanue "Pacyér MOIIHOCTH, 1
pa3BUBaEMOM Npu noabEME MO JeCTHUIIE"

57 IIpocteie Mmexanu3Mmel. Priyar. PaBHoBecue cui
Ha pblyare

58 Prruaru B TexHHKe, OBITY U IPUPOJIE. 05

JlabopaTopnas pabota «lcciaemoBanue ycIoBHiA




paBHOBECHA pblyara»

Pemienue 3aga4d mo teMe «Y CIOBUS PaBHOBCCHU

59 1
phIyara»
KoadduumenT nonesnoro neicTBusi MEXaHU3Ma.
60 JlabopaTopnas pabota «3mepenue KI1J1 1 0.5
HAKJIOHHOW MJIOCKOCTH
61 Pemenne 3ama4 mo Teme "Pabora, MOIIHOCTS, 1
KI11"
62 Mexanndeckas sHeprus. Kuneruueckas u 1
NOTCHUAJIbHAsA SHCPTHUA
63 3aKoH cOXpaHeHHs MEXaHHUYECKOW YHEPTUU 1
YPpOK-3KCIEPUMEHT T10 TEME
64 "DKcrepuMeHTaIbHOE ONpeaeieHue H3MEHEHUS 1 1
KHMHCTUYCCKON U IMMOTCHIIUAJIBHOU SHEPTHUHU IIPHU
CKaTBIBAaHHUH TeJa 0 HAKJIOHHOW TUIOCKOCTH"
65 KonTponsHas pabora o teme «Pabora u 1
MOIITHOCTE. DHEPTHS»
66 PesepBHBI ypok. Pabora ¢ TekcTaMu 1o TeMe 1
"MexaHn4eckoe IBIKeHme"
67 PesepBHbIii ypok. Pabora ¢ Tekctamu o Teme 1
"JlaBneHME TBEPIABIX TEI, KUIKOCTEH U ra3oB"
68 PezepBHBIit ypok. Pabora ¢ Tekctamu o Teme 1
"Pabora. MomHocTh. JHeprus"
OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68 12




8 KJIACC

KoJanuecTBO 4acoB

Ne Jara nuzy4yenus
w/n Tema ypoka Beero KounTtpoabHble IIpakTHueckue 10 Wwiany HMata uzydenus
padoThbI padoThbI pakTHyeckas
OCHOBHBIE MTOJIOKEHUST MOJICKYIISIPHO-
1 KUHETHYECKON TEOPUU U UX OIBITHBIE 1
MOJTBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpAOTO, KUIKOTO U 1
ra3z000pa3HOro COCTOSTHHM BEIeCTBa
OOBbscHeHre CBOMCTB TBEPIOTO,
4 KHJIKOTO ¥ Ta3000pa3HOr0 COCTOSTHUM 1
BEILECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYIIIPHO-KWHETHIECKOH TEOpUHU
5 Kpucraminueckue u aMmopHbIe Tela 1
6 CmaunBaHme U KAWL PHOCTb. 1
IToBepxHOCTHOE HATXKEHHUE
7 TemnoBoe pacimpeHne U CxKaTHE 1
Temmeparypa. CBs3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIUIOBOTO JBUKECHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsr 1
VM3MEHEHUS BHYTPEHHEH SHEepTruu
10 Buner tenmonepenaumn 1
Ypok-kordepenmus "[IpakTuaeckoe
1 WCIIONIb30BaHME TEILTOBBIX CBOHCTB 1 1
BEIIECTB U MaTEPHAIIOB B IIEJISX
sHeprocoepexeHus"
12 KonunuectBo TemnoThl. Y AenbpHas 1




TCIIIIOEMKOCTD

13

YpaBHEHHE TerI0Boro OanaHca.
TermnooOMeH 1 TerIoBOE paBHOBECHE

14

JlaGopaTtopHas pabota "HMccinenoBanue
SIBIICHUS TETUIOOOMEHA MPH
CMEIIMBAaHUU XOIOAHON U ropsiuen
BOAGI"

15

Pacuer xonu4ecTBa TEIJIOTHI,
HEOOXOJJMMOTO JIJIsl HarpeBaHUsI Tena 1
BBIACIIACMOro UM IIPU OXJTAKACHU A

16

JlabopaTtopHas pabota "OnpeneneHue
paTopHasdi p p
YAETHHOM TEIIIOEMKOCTH BeriecTBa"

17

DHeprusi TOIUTHBA. Y IeTbHAS TEIIOTa
Cropanus

18

IlnaBnenue u oTBep/ieBaHUE
KPUCTAJUTHYECKUX TeM. Y AeNbHas
TEII0Ta TJIaBJIEHUS

19

JlaGopartopHas padora "OmpeneieHue
paTop p p
YAETHHON TETJIOTHI TJIaBICHUS JIba"

20

[TapooOpa3oBanne 1 KOHIEHCAITHSI.
Hcnapenue

21

Kunenue. Y aenpHas Temiora
mapoo0Opa3oBaHUS U KOHJICHCAIIHH.
3aBUCHMOCTH TEMIIEPATYPhl KATICHHS
OT aTMOC(EPHOTO JTaBIICHUS

22

BrnaxnocTs Bo3myxa. JlJabopatopHas
pabota "OmnpeneneHne OTHOCUTEIHHON
BJI&YKHOCTHU BO31yXa"

23

Pemenne 3aa4 Ha OIIpCACICHUEC
BJIA)KHOCTU BO3yXa




24

ITpuHIHIBEI pabOTHI TEILTOBBIX
neurareneif. [laposas TypOuHa.
JlBrraTens BHYTPEHHETO CTOPAHHUS

25

KIIJl reroBoro aBurarens. TemioBeie
JIBUTATEIH U 3alUTa OKpYKarolen
cpenbl

26

3aKOH COXpaHEHUS U NMpEeBpaLIeHUs
OHEPruu B TCILJIOBBIX MPOIECCax

27

[ToxroroBka K KOHTPOJILHOMH paboTe 1Mo
teMe "TerutoBeie ABiieHus. V3MeHenne
arperaTHBIX COCTOSTHUH BerecTra"

28

Kontponbhas pabora 1o Teme
"TerutoBele ssBiieHus. M3menenne
arperaTHbIX COCTOSHHUI BelecTBa"

29

Onextpusanus Ten. J[Ba poma
JNEKTPUIECKUX 3aPs/IOB

30

Ypok-uccienoBanue "IIeKTpU3AIISI
TeJI UHIYKIHUEN U TTPU
CONPHUKOCHOBCHUN"

31

BzaumoneiicTBre 3apsiKeHHBIX Tel.
3akon Kymona

32

OnexTpudeckoe none. HanpsokeHHOCTB
aneKkTpuaeckoro momus. [Ipuammmn
CYTIEPIIO3UIINH IIEKTPUIECKHUX TIOJIer

33

Hocwurenu srmeKTpryeckux 3apsaoB.
OnemenTapHsIii 3apan. CtpoeHune
aToma

34

[IpoBOIHUKY U TUBNEKTPUKH. 3aKOH
COXpaHEHUS JIEKTPUIECKOro 3apsjia

35

Pemenne 3aa4 Ha IPUMCHCHUC
CBOICTB QJICKTPHUICCKUX 3apsa10B




36

ONEeKTPUYECKUI TOK, YCIOBHS €T0
cyuiectBoBanus. lcTouHuku
3JIEKTPUUECKOT0 TOKa

37

JlelicTBUS 2IIEKTPUYECKOTO TOKa

38

Ypok-uccnenopanue "Jleiicteue
ANEKTPUIECKOTO MO Ha MPOBOTHHKH
U JVRJIEKTPUKA"

39

DNEeKTPUIECKUil TOK B MeTalljIax,
KUJKOCTSIX U Ta3ax

40

DneKTpudecKas 1enb U €€ COCTaBHbBIS
qacTH

41

Cuna toka. JJaGoparopHas pabora
"M3mMepeHne u peryiIupoBaHHUe CHUITbI
TOKa"

0.5

42

DIEKTPUIECKOE HATIPSIKECHHUE.
BonbrMmetp. JlabopaTopHast padbota
"N3mepeHne U perympoBaHue
HaIpsDKeHUS "

0.5

43

ConpoTuBIiIeHHE TTPOBOTHHKA.
Y enpHOe CONPOTHRIICHUE BEIECTBA

44

JlaGopaTopHas padora "3aBHCHMOCTH
3IEKTPUIECKOTO COMPOTHBIICHUS

MIPOBOIHUKA OT €r0 JUTUHBI, TUIOIIAIH
MONEPEYHOr 0 CeYEHUs U MaTepuana”

45

3aBHCUMOCTD CHJIBI TOKA OT
HanpsbkeHust. 3akoH OMa U1 ydacTka
Lenu

46

JlabopaTopnas pabota "MccnenoBanue
3aBHCHUMOCTHU CHJIBI TOKA, HIYILEro
Yyepes pe3ncTop, OT CONPOTUBIICHUS




PE3UCTOPa U HANPSDKEHUS Ha
pesucrope"

47

IlocnemoBarenbHOC U napaaijiceibHOC
COCAMHCHM ITPOBOAHUKOB

48

JlabopaTtopnas pabota "IIpoBepka
IpaBUJIa CIIOKEHUSI HAPSDKEHUH TIPU
MIOCTIEIOBATENIFHOM COETMHEHNH IBYX
pe3ucTopoB”

49

JlabopaTtopnas pabota "TIpoBepka
npaBujia Jjid CUJIbI TOKA IIpU
napauieibHOM COSTHHEHHH
pe3nucTopoB”

50

Pemrenne 3a1a4 Ha IPUMEHCHUEC 3aKOHa
Oma JJIA pa3jIn4YHOro COCANHCHUSA
IIPOBOIHHUKOB

o1

PaboTa 1 MOIIHOCTH AIEKTPUIECKOTO
Toka. 3akoH J[xoyms-Jlenma

52

JlabopatopHas pabota "OnpenencHue
paboThl ¥ MOIIHOCTH DJIEKTPUIECKOTO
ToKa"

53

DNEKTPUIECKIE TIETH B TOTPEOUTEIH
JIEKTPUYECKOI SJHEPTUH B OBITY.
KopoTtkoe 3aMbikaHue

54

[TomroroBka kK KOHTPOIBHOHN padoTe Mo
TeMe "DIEeKTPUUECKUE 3apsiibl.
3apspKEHHBIE Tela U UX
B3auMozencTBus. ITocToAHHBII
3JIEKTpUYECKUM TOK"

55

Kontponbhas pabora o Teme
"DnexTpruyeckue 3apaasl. 3apsKEHHBIE
TeNa U UX B3aUMOJICHCTBHS.




[TocTostHHBIN 3NIEKTpUYECKHH TOK"

56

IlocTossHHBIC MAarHUTHI, UX
B3aMMOJCHCTBHE

57

Ypok-uccnegopanue "M3yuenue nomnei
MOCTOSIHHBIX MAarHUTOB"

58

MaruuTtHoe 1mojie. MaruuTHOe T10J1e
3eMJIH ¥ ero 3HaueHue I )KU3HU Ha
3emite

59

OmnsiT Opcrena. MaruuTHoe mosne
3JIEKTPUYECKOro Toka MarHuTHoe rose
KaTylIKu C TOKOM

60

[IpumMeneHue HMEKTPOMArHUTOB B
texHuke. JlabopaTopHas pabora
"N3ydenne AefCTBUS MarHUTHOTO TIOJIS
Ha MMPOBOJHUK C TOKOM"

0.5

61

ONeKTpoaBUTATENh TOCTOSHHOTO TOKA.
Hcnonw3oBanue anekTpoaBurareicii B
TEXHUYIECKUX YCTPOICTBAaxX U Ha
Tpancnopre. JlabopaTtopHas padoTa
"KoHcTpynpoBanue U n3y4ueHne
paboTHI DIIEKTPOIBHTATEIS "

62

OmnbrTer @apames. 3aKoH
3JIEKTPOMArHUTHON HHYKIIAH.
IIpaBuio Jlenna

63

Onexrporeneparop. CriocoOs!
TIOTYYCHUS JJIEKTPUIECKON SHEPTHH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX
WCTOYHUKAX YHEPTUU

64

[loaroroBka kK KOHTPOIBHOW padoOTE 1O
Teme "DNEeKTpUIECKHe U MarHUTHBIE
siByIeHus"




Kontponsnas pabora o Teme

65 "DnekTpuyecKkre U MarHTHbIE 1
sIBJICHUS"
66 Pe3eprHbIii ypok. Pabora ¢ Tekctamu 1
o Teme "TemnoBsie siBieHU"
Pe3eprHbIii ypok. Pabora ¢ Tekctamu
67 1o Teme "T10CTOSTHHBIN 3IeKTpUIeCKHii 1
TOK"
68 Pe3epeHbIii ypok. Pabora ¢ Tekctamu 1
o Teme "MarHuTHBIC SIBIICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOI'PAMME




9 KJIACC

KosnnyecTBo yacos Hara
Ne Jara npoBenenus
" Tema ypoka Beero Koutpoabubie IMpakTuueckue fiposeacHust o |- daxry
padoThbI padoThbI IJIaHy
1 MexaHuueckoe IBuxeHue. MartepuanbHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1
MEXaHUYECKOTO JBIIKEHUS
3 PaBHOMEpHOE NPSIMOJIMHENHOE IBU)KEHUE 1
4 HepaBHOoMepHOE NpsSIMOIMHENHOE JBUKEHUE. 1
CpenHsis 1 MI'HOBEHHAsI CKOPOCTh
5 IIpsimonuHeliHOEe paBHOYCKOPEHHOE 1
JIBIOKEHUE. Y CKOpEHUe
CKOpOoCTh MPSIMOTHHEHHOT0
6 paBHOYCKOpPEHHOro aABrkeHus. ['paduk 1
CKOPOCTH
JlabopaTtopHas pabota "OnpenencHue
7 YCKOpEHWs TeJa MPH paBHOYCKOPEHHOM 1 1
JBM>KCHUU TT0 HAKIIOHHOM IIJI0CKOCTH "
8 CsobOoaHoe nagenue tea. OneITe I'amanes 1
PaBHOMEpHOE ABMKEHUE 110 OKPYKHOCTH.
9 [lepron n wacrora obpamenus. Jlnaeiinas u 1
YTII0Bast CKOPOCTH
10 LenTpocTpemMuTenpbHOE YCKOPEHUE
11 [lepBerit 3akoH HproToHa. BekTop cuibt
12 Bropoii 3akon HeroToHa. 1
PaBHonelicTByIOIIas cuna
13 Tpernit 3akoH Hetorona. Cynepnoznnus cui
14 Pemenne 3ana4 Ha MpUMEHEHUE 3aKOHOB




Hrerorona

15 Cua ynpyroctu. 3akoH ['yka

16 Pemenne 3anau no teme «Cuina ynpyroctu

17 JlaGopaTtopHas pabota «OnpeaeneHue
JKECTKOCTU IIPYKUHBD)

18 Cuna TpeHus

19 Pemenue 3amay mo Teme «Criia TpEeHUS

20 JlabopaTopHas pabota "OnpeneneHue
KO3 UIUEHTA TPEHUS CKOJIBXKEHUS"

21 Pemenne 3amau mo Teme "3akonsl HeroToHA.
Cuia ynpyroctu. Cuna Tperus"

29 Cuita TSHKECTH U 3aKOH BCEMUPHOI'O
TATOTCHHS. Y CKOpEHHE CBOOOIHOrO MMaIeHHS
Ypok-kordepernnus "J[BUKEHNE T BOKPYT

23 rpaBuTaloHHoOro 1eHTpa (CoaHeuHas
cucrema). ['amaktuku"

24 Pemenne 3agad mo teme "Cuia TSKECTH U
3aKOH BCEMHPHOT'O TATOTCHUS"

o5 [lepBast kocMuIgecKkas CKOpOCTb.
HesecoMocTs 1 nieperpy3ku
PaBHOBecue MaTepuaibHON TOYKH.

26 Ab6comotHO TBEpIOE Telo. PaBHOBeCHe
TBEPAOrO Tela € 3aKPEIIEHHOW OChIO
BpaIIeHus

27 MowmenT cuibl. LleHTp TsbrecTn

28 Pemenue 3agay no teme "MOMEHT CUJIBL.
HenTp Tsoxectu"

[TonroroBka kK KOHTPOIBHOM paboOTeE 1O TeMe

29 "MexaHnyecKkoe IBUKEHUE.

BsaumoxeiictBue Ten"




Kontponsnas pabora o Teme

30 "MexaHuuyeckoe ABMKEHHE.
BzaunmoneiictBue Ten'"
Nmnynsc Tena. UMiynbsc cuiibl. 3aKoH

31 COXpaHEeHHs UMITyJIbca. YTIIpyroe u
HEYIPYTr o€ B3aUMOJICHCTBHE

32 Pemrenue 3amay mo Teme "3ak0H COXpaHEHUS
uMITyasca"

33 VYpok-koHdpepennus "PeakTHBHOE ABHIKEHUE
B MPHUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa ¥ MOIIHOCTb

35 PaGota cuisl TsKECTH, CHITBI YIPYTOCTH U
CHUTBI TPEHHS
JlabopaTtopHas pabota «OnpeaeneHue

36 paboTHI CHITBI TPEHUS TTPH PABHOMEPHOM
JIBUKEHUU TeJa 0 TOPU30HTAIEHON
TTOBEPXHOCTH

37 CBs13b dHepruu 1 paboThl. [loTeHnanbpHas
JHEPTHs

38 Kunernueckas sueprusi. Teopema o
KUHETHYECKON SHEpTUr

39 3aKOH COXpaHEHHS DHEPTHUH B MEXaHHUKE

40 JlabopaTopHas pabota «/3ydeHne 3axoHa
COXpaHEHUS DHEPTUI

A1 KonebaTtensHOE ABIKEHUE U €T0
XapaKTePUCTUKH

42 3aryxaromue koiebaHus. BeiHyKIeHHBIE
konebanus. Pesonanc

43 MareMatryeckuil U IPYyKUHHBIM MAsITHUKI

44 Ypok-uccnenoBanue «3aBUCUMOCTD MTEPHUO/Ia




KoJeOaHUH OT KECTKOCTH MPY>KUHBI U MACCHI
rpy3a»

IIpeBpalieHue sHEPrun MIPU MEXAHUUECKUX

45
KoJeOaHusX
JlaGopaTtopHas pabota «OnpeneneHue

46 YacTOTHI U Meproja KoleOaHui Py KMHHOTO
MasATHHUKa»
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBUCHUMOCTH IepHoJia KoeOaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT MACCHI IPpy3a»
Mexanundeckue BoaHbEL. CBOICTBA

48 MeXaHU4eCcKuX BOJIH. IIpononsHeie 1
IIONCPEYHBIC BOJIHBI

49 Ypok-kordpepenmus "MexaHUnIeCKHe BOTHBI
B TBEpaoM Tene. CeficMudaecKkue BOIHEL"

50 3ByK. PacmipocTpanenne u oTpakeHHe 3ByKa

51 Ypok-uccinenopanue "HabmroaeHue
3aBHUCHMOCTHU BBICOTHI 3BYKa OT YaCTOTHI"

59 I'poMKOCTh 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pe30HAHC

53 Ypok-kordepenmus "Y IbTpa3ByK H
rH(}pa3ByK B IPUPOIE U TEXHHUKE"
[TonroroBka kK KOHTPOIBHOM paboTe 1Mo TeMe

54 "3akoHbI coxpaHeHus. MexaHuveckue
KoJIeOaHUS ¥ BOJTHBI"
KonTponsnas pabora mo Teme "3aK0oHbBI

55 coxpaHeHHs. MexaHnuecKre KoineOaHus u
BOJIHBI"

56 DNeKTpOMarHuTHOE TIOJE.

SJIGKTpOMaFHI/ITHLIG BOJIHBI




57

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH

58

VYpoxk-koHdepennus "kana
QJICKTPOMAaruuTHBIX BOJIH. HUcnonp3oBanue
QJICKTPOMAriMTHBIX BOJIH IJIA COTOBOM
cBs3n"

59

Ypok-uccnegopanue "M3yueHue cBONCTB
OJICKTPOMAariuTHBIX BOJIH C ITIOMOLILIO
MOOMJIBHOIO TeaedoHa"

60

Pemenune 3aaa4 Ha OpCaACiICHUEC 4aCTOThI U
JJINHBI SHGKTPOMaFHI/ITHOﬁ BOJIHBI

61

ONeKTpOMarHUTHAS MTPUPOIA CBETA.
CxopocTh cBera. BomHoBBIE CBOICTBA CBETa

62

Hcrounuku ceera. IpsimonuHeitHoe
pactpoctpaHerue ceera. 3atMeHuss CoiHIa
u JIyHbI

63

3aKkoH oTpakeHHsI CBeTa. 3epkana. Pemenne
3a]1a9 Ha IPUMECHEHHE 3aKOHA OTPaXKCHUS
cBera

64

[Ipenomnenne cBeTa. 3aKOH MPETOMIICHHS
cBera

65

[MonHOE BHYTpEeHHEE OTpaKECHHUE CBETA.
Hcnonk30BaHue MOIHOTO BHYTPEHHETO
OTpa)KCHUS B ONTHYECKUX CBETOBOJIAX

66

JlabopaTopnas pabota "MccnenoBanue
3aBHCHUMOCTH YIJIa MPEJIOMIIEHHS CBETOBOT'O
JIyya OT yrjla MaJeHUs Ha TpaHulle "BO3oyX-

"nn

CTCKIIO

67

VYpoxk-koHdpepenuus "VcnonszoBanue
MIOJTHOTO BHYTPEHHEr0 OTPasKEHHUS:
CBETOBO/bI, ONITUKOBOJIOKOHHAS CBS3b"

68

JIna3el. OnTHdueckas Cuiaa JIMH3BI




69

[ocTpoenue n3o0pakeHUH B TUH3AX

Jlabopatopnas pabota "OnpeneneHue

70 (hOKYCHOT0 PacCTOSHUS ¥ ONTHYCCKON CHITBI
cobuparomeii THH3bI"

71 VYpok-koHdpepennus "OnTuyeckue TMH30BbIC
npuOops!"

72 I'ma3 xak onTudeckas cuctTeMa. 3peHue

73 VYpoxk-koHdpepennus "edextsl 3penus. Kak
COXpaHUTH 3peHune"
Pasnoxenue Genoro csera B crieKTp. OIBITHI

74 Hrrotona. CriokeHre CIieKTpaIbHbIX I[BETOB.
Hucnepcus ceera
JlabopaTtopHas paboTa "ONBITHI 110

75 Pa3IoKEeHHI0 OEIoro CBeTa B CIIEKTP U
BOCTIPUATHIO I[BETA MTPEIMETOB IIPH UX
HaOJIIOICHUH Yepe3 1[BETOBBIC (PUILTPHI"
Ypok-npakTuKyM "BoTHOBBIE CBOMCTBA

76 cBeTa: qucrepcusi, HHTepdepeHns u
mudpakmms"”

77 OmeiTe! Pesepdopa 1 mranerapHas MOICTb
aToMma

78 IToctynatel bopa. Mogaens atoma bopa

79 HcnyckaHne 1 IOTTIONIEHUE CBETa aTOMOM.
KBanTel. JInHeiuaTbie CEKTPhI

80 Ypok-npaktukym "Habmonenne ciekTpoB
HCIyCKaHus"

81 PangnoakTMBHOCTE U €€ BUJIBI

82 Crpoenne atroMHoro sinpa. Hyxnonnas
MOJIENb

83 PannoaxtuBHbIe ipeBparienus. M3orormbt




84

Pemenue 3aga4d no teme: "PanroakTHBHBIC
npeBparieHus"

85

IIepuon nonypacnana

86

VYpok-koH}pepennus "PagnoakTuBHbIC
W3ITy4eHusl B IPUPOJIE, MEAUIIMHE, TEXHUKE"

87

Snepubie peakuuu. 3aKOHBI COXPaHEHUS
3apsA0BOTO U MacCOBOT'O YHCEN

88

DHeprusi CBSI3M aTOMHBIX sijiep. CBsI3b MacChl
U DHEPTUU

89

Pemenue 3amau mo Teme "SnepHbie
peaxmmn"

90

Peakiinu cuHTE3a U JACICHUS ILP.
Hcrounuku >aeprun CoitHIA U 3BE31

91

Ypok-koudepennus "SnepHas SHEPreTHKA.
JelcTBus paoaKTUBHBIX U3JTYUEHUN Ha
JKUBBIC OPTaHU3MBI"

92

IToaroroBka K KOHTPOILHOM pabOTE MO TEME
"DIeKTpOMarHuTHOE TIOJIC.
DNeKTpoMarHuTHBIE BOTHBI. KBaHTOBEIE
SIBJICHUS"

93

KouTtponwsHas pabota mmo Teme
"DIIeKTpOMarHUTHOE TIOJIC.
ONeKTpOMAarHUTHbIE BOJIHBL. KBaHTOBBIE
SIBIICHUS"

94

[loBTOpenue, ob6o6menue. JlabopaTopabie
paboTsl o Kypcey "B3anMoneiictBue Ten"

95

[ToBTOpenue, 06o0menue. Pemenne
pacYeTHBIX M KaueCTBEHHBIX 3aJ1ad 10 TeMe
"TemnoBble mpouecch”

96

[loBTOpenue, o6o0menue. Pemenne




pACUYETHBIX M KaYECTBEHHBIX 3a]1a4 [0 TeMe
"KIIJI TeroBbix ABUrateneit”

[oBToOpenue, obo0meHme. Pemenne

97 pacUYEeTHBIX M KaUeCTBCHHBIX 3a]a4 110 TEME 1
"KIIJI smexTpoycTaHOBOK"
08 [ToBTOpeHue, 0606meHue. JlabopaTopHbie 1 1
paboTsl 110 Kypey "CBeroBbie siBeHUS"
[oBTopenue, obobmenune. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHbI COXpaHEeHUs B 1
MexaHuke"
100 [ToBTOpenue, 00o6IIeHue. Padora ¢ 1
texcTamu 1o Teme "KonebaHus 1 BOJHBI"
101 [ToBTOpenue, 00o6IIeHue. Padora ¢ 1
TekcTamu 1o Teme "CBeToBbIe sBICHUS"
[ToBTOpenue, 0006meHue. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas U siiepHas 1
¢duzuka"
OBHIEE KOJIMYECTBO YACOB I1O 102 97

I[MTPOI'PAMME




YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®duzuka. 7 k1. : yuel. j1s obmeoopazosar. yupexaenuii / A.B. [lepoimkun. — 14-
e u3ll.., crepeotun. — M. :[Ipoda, 2010. — 192¢. : un. ISBN 978-5-358-08100-0

®dusuka. 8 ki1.: yuel. s obmeoopazonar. yupexaenuii / A.B. [lepoimkun. — 8-
u3a., nom.- M. : Jlpoda, 2006. — 191, 1 c. : un. ISBN 5-358-00256-1

®duzuka. 9 ki.: yuel. s obmeoopazonar. yued. 3aBeaenuii / A.B.IlepoIikuH,
E.M. I'ytHuk. — 5-e usn., crepeotun. — M.:Jlpoda, 2002. — 256¢.:un. ISBN 5 —
7107 — 5580 — X
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