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28. PaGouass nmporpamma no y4deOHOMYy mnpeaMery «Pusmka» (0a30Bblil
YPOBEHB).

28.1. Pabouas mporpamma mno yuyeOHoMy mnpenmery «Dusuka» (6a30BbIii
ypoBeHb) (mpeaMeTHas o0nacth «EcTecTBEeHHO-HAay4yHBIE MPEAMETH) (Hanee
COOTBETCTBEHHO - MporpamMma Mo (Qusuke, (Qpu3nka) BKIIOYAET MOSCHUTEIBHYIO
3aIUCKY, coiepKaHue 00yUeHus, IJIaHUPYEMbIE PE3yJIbTaThl OCBOECHUS IPOTrpaMMBbl
1o Gu3uKe.

28.2. IlosgscHuTEIbHASA 3aNIMCKA.

28.2.1. TlporpamMma 1o (u3mKe Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yueToM deaepaibHOl pabouei mporpaMMbl BOCIIUTAHUS U
KOHIIETIIIMHY TTpenoiaBanus yueOHoro npeamera «duzukay.

28.2.2. Conepxkanue mMporpaMMbl 1o (PU3MKE HAMPABICHO HA (HOPMHUPOBAHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYAIONIUXCS W OpPraHU3alUI0 W3YYCHUS
GbU3NKN Ha NEATEIHHOCTHOW OCHOBE. B mporpamMmme mo (u3HMKE yYHUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METAIPEAMETHBIM pe3yJibTaTaM 00yUeHHS, a TAaK¥Ke
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHus.

28.2.3. Ilporpamma mo ¢u3MKe yCTaHABIMBAET paCIpeeIeHHe Yy4eOHOro
MaTepuasia To TrojaM oOOydeHHs (MO Kjaccam), MpeasiaraeT MPUMEPHYIO
MOCIICIOBATEIPHOCTh HM3yYCHHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUSA
IPEIMETHOTIO COACPKAHUS U yUYETE BO3PACTHBIX OCOOCHHOCTEN 00YyHarOIINXCS.

28.2.4. [Iporpamma no pusuke pazpadboTaHa ¢ LEJIbI0 OKa3aHUsI METOANYECKON
MOMOIIM YUYUTEIIO B CO3/IaHUM paboyeil mporpaMMsbl 10 y4eOHOMY MIPEaMETY.

28.2.5. ®usnka SBISETCS CHCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IMTOCKOJBKY (DH3UYECKHe 3aKOHBI JISKAT B OCHOBE IMPOIECCOB
U SBICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH M (PU3UYECKOU
reorpadueil, BHOCUT BKJIa/l B €CTECTBEHHO-HAYUHYIO KAPTHHY MHPA, TPEIOCTABIISCT
HauOoJsiee sCHbIE OOpa3lbl MPUMEHEHUSI HAyYHOTO METOJa TMO3HAHUS, TO €CTh
croco0a MmoJiy4eHus: JOCTOBEPHBIX 3HAHUW O MUPE.

28.2.6. Ogna w3 riIaBHBIX 3a7a4 (U3UYECKOro OoOpa3oBaHUS B CTPYKTYype



oOmero o0pa3oBaHUsT COCTOMT B  (OPMHUPOBAHWUU  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH M HHTEpECca K HayKe y 00yJaroImuxcsl.

N3yuyenne ¢u3ukn Ha yriayOJE€HHOM YPOBHE HPEAIOJaracT OBJIAJICHHUE
CIENYIOIMMUA KOMIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH E€CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

Hay4HO O00BACHATH SIBJICHHA,
OLCHUBATH U IIOHUMATb OCOOCHHOCTH HAaY4YHOI'O UCCJICAOBAHMU,

HHTCPIPCTUPOBATL OAHHBIC W HCIIOJIb30BATbh HAYYHBIC JOKa3aTCJIbCTBA IJIA
IMOJIYHYCHUA BbIBOJOBY.

28.2.7. llenn n3ydenusi (UMK HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS
omnpeneneHbl B KOHLEMIMM MpenojaaBaHus ydeOHoro mnpeamera «®Dusmka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoiri @eaepanuu, pean3yrOMIMX
OCHOBHBIE 00111€00pa30BaTeNbHbIE IPOrPAMMBI.

28.2.8. llenn n3ydyenus Qpu3nKu:

prUOOpEeTEeHNE UHTEPECa U CTPEMIICHHS 00YUaIOIIUXCSl K HAYYHOMY M3YUYEHUIO
PUPOIBI, PA3BUTHE WX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJE MO3HAaHUA U (POPMHUpPOBAHHUE
UCCIIEOBATEIBCKOTO OTHOWIEHUS K OKPYKAIOIIUM SIBJIICHUSIM;

dhopMUpOBaHHE HAYYHOI'O MHUPOBO33PEHHS KaK pe3yjbTaTa M3y4YEeHHUS] OCHOB
CTpOEHHUS MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE TPEACTAaBICHUN O pOiaM (U3UKUA I Pa3BUTHS APYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEICTABICHUI O BO3MOXKHBIX chepax Oyayiei mpodeccuoHaaIbHOMI
JEeSITeIbHOCTH, CBSI3aHHOW C (PM3MKOM, MOATOTOBKA K JaJbHEUIIEMY OOYYEHHIO B
9TOM HaIlpaBJICHUH.

JlocTikeHre 3THX ILeNed mporpamMmbl MO (U3MKE Ha YpOBHE OCHOBHOIO
o0uiero o0pa3oBaHus 00ecreYNBAETCs PEIICHUEM CIIEIYIOIINX 3a4au:

HpI/IO6pCTeHI/I€ 3HAHUU O AUCKPCTHOM CTPOCHHUHN BCUICCTBA, O MCXAHNYCCKHUX,
TCIUIOBBIX, DJICKTPUYCCKUX, MAI'HUTHBIX 1 KBAHTOBBIX SABJICHUAX

NpUOOpPETEHNE YMEHHM OMUCHIBATH U OOBSACHATH (PU3WYECKUE SIBICHUS C



HCIIOJIB30BAHHUECM ITOJTYYCHHBIX 3HaHHﬁ;

OCBOCHME METOJOB  DPEUICHUS  NPOCTEUIIMX  pPACUYETHBIX  3a4a4 C
UCIIOJIb30BaHUEM  (PU3MYECKUX  MOJENIEd,  TBOPYECKUX U IPAKTUKO-
OPHEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMI HAONIOJaTh MPUPOAHBIC SIBICHUS M BBIOJHATH OIBITHI,
n1abopaTopHble pabOThl U IKCIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHME TPHEMOB pabOThl ¢ HHPOpMaNMEH (HUIUIECKOTO COACpKaHUS,
BKJIFOYasi WHQAOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHHSIX (U3WKH, aHAIN3 U
KPUTHYIECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O chepamu MpodecCHOHANTBHON NESITENHbHOCTH, CBS3aHHBIMU C
(GU3NKON, W COBPEMECHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
(bu3nIECKO HAyKH.

28.2.9. OO6miee 4uCIO YacoB, PEKOMEHIOBAHHBIX Il M3yYeHHS (DU3UKU Ha
06a30BOM ypoBHe, - 238 "acoB: B 7 kiacce - 68 yacoB (2 yaca B HeZIelN0), B 8 Kacce
- 68 yacoB (2 yaca B Hezelnto), B 9 knacce - 102 gaca (3 yaca B HeZIelO).

[Ipennaraemslii B mporpamme 1o Qusuke nepedeHb JabopaTopHBIX padoT U
OMBITOB SIBJSIETCS PEKOMEHAATENbHBIM, YUUTENb JEIaeT BbIOOP MpU MPOBEICHUU
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEU
00y4aromuxcsl, CIIUCKa dKCIEPUMEHTAIBHBIX 3aJlaHUM, MpeJlaraéMblX B paMKax
OCHOBHOT'0 rOCYJapCTBEHHOTI'0 3K3aMeHa 1o (U3HKeE.

28.3. Conep:xkanue o0yyeHus B 7 Kjaacce.
28.3.1. ®usuka u ee pojb B IO3HAHUU OKPYKAIOLIETO MUPA.

®usuka - Hayka O mnpupoxae. fABneHus npupoabl. PHU3NYECKHUE SBICHHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeNIUUUHBL. M3mepenue ¢dusnueckux BenuunH. Dusnyeckue
npubopsl. [lorpemHocts u3mepenunil. MexayHapoaHasi CUCTeMa €AMHHUII.

Kak ¢usuka u 1pyrue ecrecTBeHHbIE HayKU M3y4aroT npupoay. EctectBeHHo-
Hay4YHBId METOJ| IMO3HAHUS: HAOIIOJEHHE, I[OCTAaHOBKAa HAay4YHOTO BOIIPOCa,
BBIIBIDKEHUE THUIIOTE3, OKCIEPUMEHT 10 TPOBEPKE THUIOTE3, OOBICHEHHE
HaOogaemMoro sBieHus. Onucanue GU3NUecKUX SBJICHHUM C TOMOILBIO MOJIETIEH.



28.3.1.1. leMoHCcTpanum.
MexaHn4eckue, TETUIOBhIE, JIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

dwuszuueckre MpuOOPHl U TPOIEAYypa HPSIMBIX HW3MEPEHUI aHaJIOrOBBIM H
U (POBBIM MPUOOPOM.

28.3.1.2. JlabopaTtopHbie pabOThI U OTBITHI.

OmnpenenenHue UEHbI IeTICHUs IIKaJIbl U3MEPUTELHOIO MPUOOpa.
N3mepenune paccToAHUN.

N3mepenne oObema KUIKOCTUA U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MajbIiX TEJ.

N3mepenne TemnepaTypsl IIpU MOMOLIY KUIKOCTHOIO TEPMOMETPA U AATYUKA
TEMIIEPATYPHI.

HpOBCI[eHI/IC HCCIICAOBAaHMA II0 IIPOBCPKC THIIOTE3bI: JAaJIbHOCTL IIOJICTA
mapuka, NymcHHOro ropu3oHTajibHO, TCM 60J'II>H_I€, yeM OOJIbIIIE BEICOTA ITyCKa.

28.3.2. IlepBoHayanbHbIC CBEICHUS O CTPOCHHUH BEILIECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBxenne yactuil BeniecTBa. CBS3b CKOPOCTH JIBMDKEHUSI YacTHI[ C
Temrneparypoil. bpoyHoBckoe nBukeHue, auddysus. BzaumoneiicTBue uactuil
BEIIIECTBA: MPUTSHKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEILECTBA: CTPOCHHE ra3oB, KUIKOCTEH M TBEPIBIX
(KpUCTAIITUYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

28.3.2.1. JleMoHcTpaumu.
HaOnronenre OpoyHOBCKOTO JABUKEHUS.
HaGmonenue nuddysun.

Ha6J'IIO,HeHI/I€ SIBJ'IeHI/II\/’I, O6’b$ICH5HOIIII/IXC$I MPUTSKCHUEM HJIM OTTAJIKMBAHUCEM
qJaCTHUIl BCIICCTBA.



28.3.2.2. JlabopaTtopHbIie pabOTHI ¥ OIIBITHI.

OrneHKa quaMeTpa aToMa METOJIOM PSIO0B (C UCIONIb30BaHUEM (oTorpaduii).
OnbIThl O HAOIOICHUIO TETUIOBOTO PACIIUPEHUSI Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
28.3.3. JIBm>keHuE U B3aUMO/JICHCTBHUE TEII.

Mexanudeckoe JBHKeHHE. PaBHOMEpHOE M HEPaBHOMEpPHOE JIBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBMXKEHUHU. Pacuer mytu u
BPEMEHHU JIBUKECHUS.

SBnenne wHepuuu. 3aKOH HHEpIUU. B3aumojneiicTBUE Tel Kak MNpUYUHA
U3MCHEHUS CKOpPOCTH JBWXKEHMSI Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHHUILIE
o0beMa BellecTBa.

Cuita Kak XapakTepUCTUKA B3auMoAeucTBUs Ten. Cuia ynpyrocTd M 3aKOH
I'yka. 3MepeHune cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBIEHUE TATOTEHHS U CHJIA
TsokecTd. Chila TSDKECTH Ha pyrux mianerax. Bec tena. HeBecomocTs. CrioxeHnue
CWJI, HAPABJIEHHBIX MO OJHOW HpsiMoM. PaBHoneicTBytomas cuil. Cuiia TpeHusl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpEeHUe B MPUPOJIE U TEXHUKE.

28.3.3.1. leMoHCTpanuu.

HabGnrogenne MexaHn4ecKoro IBH>KEHHUS Tela.

N3mepeHne cKkopoCTH MPSAMOJIUHENHOTO JBUKEHHUS.
HabGnronenue siBjeHUs: HHEPIIUH.

Hab6nronenne n3MeHeHust CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEHHE Macc 110 B3aMMOJIEHCTBHIO TEJL.

CrnoxeHue CuJjl, HalpaBJICHHBIX 110 OJTHOM MPSIMOM.

28.3.3.2. JlabopatopHbie pabOThI U OTIBITHI.

OnpeneneHne CKOPOCTH PABHOMEPHOTO ABWKEHHUS (IIApUKa B >KUIKOCTH,
MOJIEJH AIEKTPUUECKOTO AaBTOMOOUIIS M TaK JIajee).

OnpeneneHue CpeaHEW CKOPOCTH CKOJIBKEHHs Opycka WM IIapuKa 10



HAKJIOHHOM TTOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OneITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTshKeHHsS (aegopmanun)
IPYKUHBI OT TPUIOKEHHOU CHUJTBI.

OHBITBI, ACMOHCTPUPYIOITHUEC 3aBUCUMOCTL CHUJIbI TPCHHUA CKOJILXKCHHUA OT BECa
TCJIa U XapaKTCpa COIIPUKACAOITUXCS HOBerHOCTeﬁ.

28.3.4. JlaByieHue TBEPABIX TEJ, )KUAKOCTEH U Ta30B.

JHaBnenue. CriocoObl YMEHBIIICHUSI U YBEIIMUCHHS AaBjeHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT o0bema, TemmepaTypsl. llepemaua naBimeHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmarnueckue
MalllMHbl. 3aBUCUMOCTb JAaBJICHUSI KUJKOCTH OT TiayOuHBl. ['mapocratuueckuit
napajgokc. Coobmiaromuecs: cocyibl. [ uipaBinueckue MeXaHu3Mbl.

Atmocdepa 3emmm u atmocdepHoe AaBieHue. [IpUUMHBI CylIecTBOBaHUS
BO3yIIHONH 00o0nouku 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHus aTMOC(hHEepHOTO TaBJICHHUS.

JlelicTBHE KUIKOCTU M Ta3a HA MOTPYKEHHOE B HUX TEJO. BulITalKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

28.3.4.1. JleMoHcTparumu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.
[lepenaya gaBiaeHUs )KUIKOCTBIO U Ta30M.
CooOmatomuecs cocy/bl.

I'mppaBnrueckuil mpecc.

[IposiBieHMe nEeMCTBUS aTMOC(PEPHOTO TABIICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIECH CUJIBI OT 00beMa MOTPY>KEHHOM YacTH Tella U
MJIOTHOCTH JKUIKOCTH.

PaBseHnctBO BBITaHKPIBaIOH_Ieﬁ CHJIbI BECY BBITECHCHHOM KHUAKOCTH.

VYcnoBue mnaBaHus TEJ: MJaBaHUE WU IMOTPYXKCHUC TCJI B 3aBUCUMOCTH OT
COOTHONIECHHUS MJIOTHOCTEH Teja U KHNIKOCTH.



28.3.4.2. JlTabopaTopHbie paOOTHI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00beMa MOTrpy>KEHHOH B
AKUIKOCTh YACTH TEJIA.

OnpeneneHre BBITAIKUBAIOIIECH CUJIbL, AEHCTBYIOUIEH HA TEO0, MOTPYKEHHOE
B KUIKOCTb.

HpOBepKa HC3aBUCHUMOCTHU BBITaHKI/IBaI-OHleﬁ CHIJIBI, ,HCIZCTBYIOIHGI;'I Ha TCJIO B
KHNIKOCTHU, OT MACCHI TCJIA.

OnbIThl, JI€MOHCTPUPYIOIIUE  3aBUCHUMOCTh  BBITAJIKHUBAIOIIEH  CHIIBI,
JIEHUCTBYIOIIEH Ha TEJO B JKUJIKOCTH, OT 00beMa MOTPYKEHHOU B KHUAKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBanue apeomMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONpPEICICHHE
ee rpy30M0IbEMHOCTH.

28.3.5. PabGota 1 MOIIIHOCTh. DHEPTHUS.
Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MeXaHU3MBI: pbIYAr, OJIOK, HAKJIOHHAS IJIOCKOCTh. [IpaBuio
paBHOBecus pbruara. [I[pumeHenue npaBuia paBHOBECHS phiuara K 0J10Ky. «30JI0TOe
npaBuio» Mexaauku. Koaddumuent monesznoro aeiicteus (nanee - KIT/[) mpocTeix
MexaHu3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass o2Heprus. KuHeTuyeckas # TOTEHIMAIbHAS DHEPIusl.
[IpeBparieHre 0THOrO BUIa MEXAHUUECKOU SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
SHEPTUU B MEXAHUKE.

28.3.5.1. JleMoHcTpaIumu.
[TprMepsI TPOCTHIX MEXaHU3MOB.
28.3.5.2. JlTabopaTopHbie paOOTHI U OTIBITHI.

Omnpenenenue paOOThl CUJIBI TPEHUS PU PABHOMEPHOM JBHKEHUU Tena I10
TOPU30HTAIBHON TOBEPXHOCTH.

Hccnenosanue ycinoBui paBHOBECUS pblyara.
N3mepenue KIIJ] HakJIOHHOM MJIOCKOCTH.

N3yyeHne 3aKk0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTUH.



28.4. Conepxxkanmne o0yuenus B 8 Kiacce.
28.4.1. TerioBbI€ SIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThl, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBepAOTo, S>KHUIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUH MOJIEKYJIAPHO-KNHETUYECKON TEOPHH.
CmaunBaHKE U KaNWJUISIPHBIE ABJIEHUS. TEIIoBoe paclInpeHue U CoKaTUe.

Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHUKECHMS
yacTull. BuyTpeHHsst sHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TEIUIONEepeIada U COBEpIIeHNE paOdoThl. Buabl Teronepenaun: TEMIONPOBOIHOCTD,
KOHBEKIMS, U3ITyYEHHUE.

KonudectBo TeminoThl. YenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH |
TEMJIOBOEC paBHOBecHE. YpaBHEHHE TeIIOBOro Oamanca. [lmaBnenue wu
OTBEpACBAHME KPUCTAUIMUYECKUX BEHIECTB. YJeibHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YnenpHasi Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMoc(hepHOro
JABJICHMUS.

BnaxnocTh BO3ayXa.
3HepFI/I${ TOILIINBA. YILGJ'II)HEUI TCILIOTA CTrOpaHHA.

[Ipunuunel pabotel TemnoBbeix npurareneit KIIJ[ temmoBoro paBurartens.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAOUIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YIHEPTUH B TEIJIOBBIX MPOIECCaXx.
28.4.1.1. JlemoHcTpaumu.

Hao0mronenre 6poyHOBCKOTO JABUKEHUSI.

Hao6monenne nuddysun.

HabOmronenue sBIieHU cMauyMBaHKS M KalMLIAPHBIX SBJICHUM.

HabGnronenue TemioBoro pacumpeHus Te.



HN3MeHeHue HaBJICHUA TIa3a IIpyu HN3MCHCHHUU oobeMa u Harp€BaHun HWJIH
OXJIaKACHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJaxxieHue Ipu COBEPIIEHUHU padOThI.

HarpeBanue npu coBepiieHHH padoThl BHEITHUMU CUJIaMHU.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHbIX BEIIECTB.

Hab6nronenue xurnenus.

Hab6nronenune noctossHCTBA TeMITepaTyphl MPH TIABJICHUH.

Mojenu TenoBbIX ABATATEIICH.

28.4.1.2. JlabopatopHblie pabOThI U OTBITHI.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKCHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.

OneITHL TI0 Ha6J'II-OI[CHI/IIO TCILJIOBOI'O paCHIMPCHUA TIa30B, }KHHKOCTCﬁ 151
TBCPABIX TCII.

OnpeneneHI/Ie JaBJICHUS BO3/IyXa B Oajone HIIIpyIa.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJIICHHS BO3AyXa OT €ro o0beMa
Y HarpeBaHMsI WA OXJIAXKACHHUS.

[IpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOUKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHHs BHYTPEHHEH OJHEpruum Tena B pe3ysbTare
TETIonepeaur U padoThl BHEITHUX CHJL.

HccnenoBanue siBIEHUS TEINIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U Topsiuei
BO/IBI.

OHp@I[CJ'ICHI/Ie KOJIMYCCTBA TCIIOTHI, ITIOJTYYCHHOI'O BOI[OfI Ipu TEIJIOOOMEHE C
Harp€TbiM MCTANIMYCCKUM LMUJINHAPOM.

OnpeﬂeneHI/Ie YHCHBHOﬁ TCINIOEMKOCTH BCIIICCTBA.



HccnenoBanue nporecca UCHapeHHus.
OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.
Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHHUS JIBJA.
28.4.2. DNEeKTpUYECKUE U MATHUTHBIC SBJICHUS.

Onextpuzauus Ten. J[Ba poaa snekTpuyeckux 3apsaoB. BzaumopeicTBue
3apsokeHHbIX  Tell.  3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsOKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXTY TEJIaMH).

Onektpuueckoe mnose. HampspkeHHOCTh anekTpuyeckoro mosd. [IpuHmmn
CYyNEpHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu anekTpuuecKuX 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXpaHEHUs
NIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBHS CYLIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounnkyn mocTostHHOTO ToKa. JIEMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U r'a3ax.

Onektpuueckas nenb. Cuia Toka.  DJEKTPUYECKOE  HaNpsiKEHUE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
U1t yyactka 1enu. [locienoBaTenbHoe v napajiiiesIbHOE COEAMHEHUE TPOBOIHUKOB.

Pabota W MOIIHOCTH AJIEKTpUUECKOro ToKa. 3akoH Jxoyns-JleHua.
DNeKTpUYEeCKUe LEenu U MoTpeOUuTenu 3MeKTpuYecKkor 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

ITocTosinHBIEe MarauThl. B3anmMoaeiicTBUe MOCTOSHHBIX MarHUTOB. MaruuTHoe
rmoysie. MargurHoe mojie 3eMJIM M €ro 3HaueHHe I KM3HM Ha 3emie. OmbIT
Opcrena. MaroHuTHOE 1MoJie ANEKTPUUYECKOro Toka. [IpuMeHenne 31eKTpoOMarHuToB
B TEXHUKE. J[€ICTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MOCTOSAHHOTO TOKa. MCnonb30BaHWE DJNEKTPOJBUTATENCd B  TEXHHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel apazes. SIBneHue JIEKTpOMarHuTHOM MHAyKIuuU. [IpaBuio Jlenna.
DJIEKTPOreHepaTop. CriocoOBbI MOy YCHUS AJICKTPUYECKOHN SHEPTUM.
DIIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTHH.

28.4.2.1. leMOHCTpaLUH.



DNeKTpU3aius Tel.

JIBa pojia 3IEKTPUUYECKUX 3aps 0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAsT MHIYKIIHUS.

3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPsI0B.
[IpoBOAHUKH U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOUHMKY TOCTOSIHHOTO TOKA.

JIeHCTBHUS IEKTPUIECKOTO TOKA.
DIIEKTPUYECKHAM TOK B )KUIKOCTH.

I"a30BbIi1 pa3psia.

N3MepeHue cuiibl TOKa aMIepMETPOM.

N3mepeHne 3IeKTpUUEeCKOTO HAMIPSKEHUST BOJIbTMETPOM.
Peocrar u MarasuH COnpoOTUBIICHU.

B3auMopencTBre NOCTOSSHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOXKHOCTH PA3/ACICHUS MTOJOCOB MATHUTA.
MoenupoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJje ToKa. DJIEKTPOMArHUT.

JleficTBE MarHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.
DIEKTPOJBUIATEIb IOCTOSHHOTO TOKA.

HccnenoBanue siBIeHU 3JIEKTPOMATHUTHOM UHAYKIHH.
OmnbiTel apanest.

3aBUCUMOCTh  HAIlpaBJICHUS HWHIYKUMOHHOTO TOKa OT YCIOBUU

€ro



BO3HUKHOBEHHUSI.
DIEeKTpOreHepaTop NOCTOSTHHOTO TOKA.
28.4.2.2. JlabopaTtopHblie pabOThI U OTIBITHI.

OnpiTel 1O  HAOMIONCHUIO DJIEKTpU3ALUU Tel HMHAYKIMEH U 1pu
CONIPUKOCHOBEHUH.

I/ICCJ'IGI[OBaHI/IC ,I[CfICTBI/ISI QJCKTPUYCCKOIo II0Ji1 Ha IIPOBOOAHUKHU H
AUDJICKTPUKH.

COopxka 1 mpoBepka pabOThI IEKTPUUECKOMN IEMU TOCTOSHHOTO TOKA.
N3mepeHune u peryJimpoBaHue CUIIbl TOKA.
N3mepenue u peryJupoBaHue HAPSIAKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HWAYIIETO YEpe3 pe3nucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATPSHKEHUS HA PE3UCTOPE.

OHBITBI, ACMOHCTPUPYOIIUC 3aBUCHMOCTDb J3JICKTPHUYCCKOT'O COIIPOTUBJICHUA
IMPOBOJAHHKA OT €TI0 AJIHUHBI, INIOIIAAN ITOIICPCUYHOT'O CCUCHHUA U MATCpHUaJla.

IIpoBepka mpaBwiIa CIOXKEHUS HANPSDKEHWM TMPU  TOCIEA0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiaa IS CHJIBI TOKAa IPH MapaUICIbHOM COCIUHECHUHU
PE3UCTOPOB.

OmnpenencHue padOThI AEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOITHOCTH JIEKTPUIECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Ye€pe3 JaMIIOYKy, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KIIJ[ HarpeBatens.
HccnemoBanre MarHUTHOTO B3aUMOICHCTBUS ITOCTOSTHHBIX MarHUTOB.

V3y4eHre MarHUTHOTO ITOJISl IIOCTOSTHHBIX MAarHUTOB TPU UX OOBEAWHCHUH U
pas3zeseHun.

HccnenoBanue AeHCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OHBITI)I, ACMOHCTPUPYHOIIHNEC 3aBUCUMOCTDL CHJIbL BSaHMOHeﬁCTBHH KaTylIKH C
TOKOM U MAaruvTa OT CHJIbBI TOKa U HAITPABJICHW TOKA B KAaTYIIIKC.

N3ydenne nercTBAsI MArHUTHOTO ITOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOABUTATENS.
N3mepenne KII/] anexkTpoaBUraTenbHOM YCTAHOBKH.

OnpITel IO HCCICOAOBAHUIO  SIBJICHHAI BJIGKTpOMaFHHTHOI;'I HHAYKOWUUN:
HCCIICA0OBAaHHC W3MECHCHUH 3HAUCHUS U HallpaBJICHUA THAYKIIUMOHHOI'O TOKaA.

28.5. Conep:xkanmne o0yuenust B 9 kiacce.
28.5.1. Mexanuyeckue sBJICHHUS.

Mexannueckoe nBuxkeHue. MarepuanbHass Touka. Cucrema  OTcyera.
OTHOCHUTENBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHENHHOE
nBrokeHue. HepaBHoMepHOE NpsMoianHEHOE nBM>KeHUE. CpenHsiss 1 MTHOBEHHAs
CKOpOCTb TeJjla IIPU HEPAaBHOMEPHOM JIBUIKECHUU.

VYckopenue. PaBHOyCcKOpeHHOE TMpsiMONIMHEHHOe JBkeHue. CB0OOIHOE
nagenue. OnbiThl ["anumes.

PaBHOMepHOE IBH)KEHHE N0 OKpYyKHOCTH. Ilepuon m vacrora oOpalleHHs.
JIuHeitHas u yrioBast CKOpocTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

ITepseiit 3akoH Herotona. Bropoi 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIMI CyNEPIO3ULIUNA CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHUSI CKOJIbKEHHUS, CHIIa
TPEHUS MOKOsI, IPYTUE BUJIBI TPEHUSL.

Cuna TsDKECTHM W 3aKOH BCEMHUPHOTO TSITOTEHHUSA. YCKOPEHHE CBOOOIHOTO
nageHus. J[Bmwxkenue rutaner Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue MarepuanbHONW TOUKH. AOCOIIOTHO TBepAoe Teio. PaBHOBecue
TBEPJOIO TeJa C 3aKPETUIEHHON OChIO BpalleHusl. MoMeHT cuibl. LIeHTp TsikecTH.

I/IMHy.TIBC tena. M3MeHeHue HMITYJIbCA. I/IMHYJ'IBC cuibl. 3aKOH COXpaHCHUA
HMIIYJIbCA. PeakTuBHOE JABHIXKXCHHUC.

Mexanndeckas paboTa ¥ MOIITHOCTh. PaboTa cuit TSHKeCTH, YIIPYyTroCTH, TPEHUS.



CBsi3b 2Hepruu W paboThl. IloTeHImManbHAs SHEPrus Teja, IOJHATOrO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprus cxxaTou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHWYECKOU
SHEPTUH.

28.5.1.1. leMoHCcTpanuy.

Ha6J'IIO,Z[CHI/I€ MCXaHHUYCCKOTO IBWIKCHHA TCJIda OTHOCHUTCIIBHO pPA3HBIX TCI
OTCUCTA.

CpaBHeHUEe TyTe€ll M TPaeKTOPUM JBUKEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mMepeHne CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHUSL.
HccnenoBanne mpu3HaKoOB PABHOYCKOPEHHOTO JIBUKEHHS.
HaOmronenue aBukeHuUs Teia Mo OKPYKHOCTH.

Habmroienne MexaHWYeCKHX SBJICHHM, MPOUCXOMAAIINX B CHUCTEME OTCUeTa
«Tenexka» TpH ee PaBHOMEPHOM U YCKOPEHHOM JBUXCHHH OTHOCHUTEIHHO
KaOuHeTa (HU3UKU.

3aBUCUMOCTb YCKOPEHHUS TeJIa OT MacChl TeJla U ACHCTBYIONIEH HA HETO CHUIIBI.
HaGnroneHue paBeHCTBa CUII IPU B3aWMOJIEHCTBUH Tell.

N3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenaua umitysbca Ipu B3aUMOACHCTBUU TEIL.

ITpeoOpa3oBanus SHEPTUM NIPU B3aUMOAECUCTBUHU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbca ITPU a0COTIOTHO YIPYIOM B3aUMOAECHCTBUH.
Habmtoienue peakTHBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUYECKOM IHEPTrUU IPU CBOOOJHOM I1aJIEHUH.

CoxpaHeHMEe MEXAHWYECKOM >HEPIUU NpPHU JBWKEHUHU TEa MOJ JECUCTBHEM
NPy KUHBI.

28.5.1.2. JlabopaTtopHbIie pabOThI U OTIBITHI.



KoHncTpynpoBanue TpakTta JUisi pa3rOHa U JaJbHEHUIIEr0 pPaBHOMEPHOTO
JIBYDKEHUS MIAPUKA WA TETICKKH.

OmnpeneneHue cpeIHe CKOPOCTH CKOJIbKEHHS OpYCKa WM JIBHKEHHUS [LIapUKa
10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejla MpPU PaBHOYCKOPEHHOM JIBXKEHHM T10
HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IPU PaBHOYCKOPCHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

[IpoBepka runoTessl: eciiu Mpu paBHOYCKOPEHHOM JIBHKEHUH 0€3 HayalbHON
CKOPOCTH MYTH OTHOCATCA KakK psiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOILUE
IPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HCCHCI[OB&HI/IC 3aBHUCUMOCTHU CUJIBI TPCHUS CKOJILKCHHWA OT CHUJIbI HOPMAJIbHOI'O
JaBJICHU.

Omnpenenenue kodhPuIeHTa TPEHUS CKOJIBKEHUS.
Ornpenenenue KeCTKOCTH MPYKUHBI.

Omnpenenenre paboThl CUIBI TPEHUS MPHU PAaBHOMEPHOM IBMKCHHMU TeEja IO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue padoThI CUIIBI YIIPYTOCTH IPH MOIbEME I'Py3a C UCIIOJIb30BAHUEM
HETOJIBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHUs YDHEPTUH.
28.5.2. MexaHn4yecKkue KoJcOaHus ¥ BOJIHBI.

KonebarensHoe npmxenre. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMI: MEPUOI,
4acToTa, aMIUIUTyAa. MaTteMaTu4ecKui U NPy KUHHBbIN MasTHUKU. [IpeBpamenue
SHEPIruu MpH KoJaeOaTeIbHOM JBUKECHUMU.

3aTyxaromnme KoecOaHusl. BrinyxneHHbIe KoneOaHwmsI. Pe3onanc.
Mexannueckrne BoJHBI. (CBOWCTBA MEXaHWYECKUMX BOJH. [IpomonbHbie U
MONIEPEYHbIE  BOJIHBI. J[TMHA BOJHBI M CKOPOCTH €€ PacipOCTPAHEHHS.
MexaHn4yecKre BOJIHBI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKkocTh 3Byka W BbicOTa TOHA. OTpakeHue 3Byka. UH]pa3Byk u
yJIbTPa3BYK.



28.5.2.1. leMoHCTpaluH.

HaGmronenne koseOaHui Te IMOH JIEWCTBHEM CHJIBI TSXKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.

HabGnronenue BIHYKIEHHBIX KOJIEOAHUI 1 pe30HaHca.

PacnipocTpanenne npoAoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIEIH).
HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYyCTUYECKHUI pe30HAHC.

28.5.2.2. JlTabopaTopHbie paOOTHI U OTIBITHI.

Onpenenenue 4acTOThl U epruoaa KojieOaHU MaTEMaTUYECKOIO0 MasgTHHKA.
OmnpeneneHue 4acToThl U epruoaa KojieOaHUM NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TEpHOJa KoOJIeOAaHUM IOJBEIICHHOTO K HUTH
rpy3a OT JIJTHHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TTeproa KojaeOaHul MPY>KMHHOTO MasiTHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTHU TIEpHO/Ia KoeOaHuii rpy3a, MOABEIICHHOTO K HUTH,
OT MaccChl Ipy3a.

OnbITHI, IEMOHCTPUPYIOLINUE 3aBUCUMOCTh MepUoa KoJieOaHUN MPYKUHHOTO
MasATHUKA OT MacChl IPpy3a U KECTKOCTH IPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaAeHUS.
28.5.3. DNeKTpOMarHuTHOE TMOJI€ U 3JIEKTPOMATrHUTHBIE BOJIHBI.

DONEeKTPOMArHUTHOE  MOJe.  DJIEKTPOMarHuTHble  BOJHBL.  CBOMCTBa
AJEKTPOMArHUTHBIX BOJIH. [lIKkama »JaeKTpOMarHUTHBIX BOJIH. Fcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DIleKTpoMaruuTHas npuponaa cBera. CKopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBeTa.

28.5.3.1. leMoHCTpanuuH.



CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.
28.5.3.2. JlabopatopHbie pabOThI U OTIBITHI.

W3ydyeHne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHMIBHOTO
TenedoHa.

28.5.4. CBETOBEIE SIBJICHUA.

JlyueBast mozenb cBeta. Mctounuku cBeta. [IpsMonnHeiiHoe pacipoCcTpaHeHHE
ceera. 3atMenust Connua u Jlynsl. Otpaxkenue ceta. [lnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipemomiienne cBeTta. 3akoH npenomiieHuss cBera. llomHoe BHyTpeHHee
oTpaxkeHue cBeTa. Mcrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTpPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nydeit B tuH3e. Ontuueckas cucrema (oroanmnapara, MUKpOCKoOMa
u Teneckorna. ['na3 kak ontuyeckas cucrema. biM3opykocTs U 1aabHO30PKOCTb.

Paznoxenue Oemnoro cBera B crnektp. Omnbitel HptoroHa. Cnoxenwue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

28.5.4.1. JlemoHcTpamumu.

[IpssMonMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpaxkeHue cBera.

[TosmydyeHnue n300pakxeHNi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue caera.

OnTuyeckuii CBETOBO/.

Xon mydeit B coOuparonieit JInH3e.

XO0J Iy4er B pacCeUBAaIOLIEH JIMH3E.

[Tomyuyenue n300pakeHUii ¢ TOMOIIBIO JINH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

Mopenb riasa.



Paznoxenue 6emoro cBera B CIIEKTP.
[Tomyuenue 6emoro cBeTa MpH CI0KEHUHM CBETA Pa3HBIX I[BETOB.
28.5.4.2. JlTabopatopHblie pabOThI U OTIBITHI.

HccnenoBanne 3aBUCMMOCTH Yrila OTPa)KCHUST CBETOBOrO Jyda OT Yyria
MaJICHUS.

I/IsyquHe XApPaKTCPUCTUK I/I306pa}KCHI/I5{ mpeaMeTa B IJIOCKOM 3CpKaJic.

I/ICCJIGI[OBaHI/IC 3dBUCUMOCTH YyIJIa IIPCIIOMIJICHHA CBCTOBOI'O Jiyda OT YyIJIa
MMaJJCHUA HA I'PaHUIC «BO3AYX-CTCKIIO».

[Tomy4yenune n300pakeHNi ¢ TOMOIIBIO COOMPAFOIICH JIMH3HI.

Omnpenenenne (OKYCHOTO PAcCTOSHHS W ONTUYECKOW CHIIBI COOMparouieit
JIMH3BI.

OmnBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO LIBETa MPEAMETOB NpPU HUX HAOMIOACHUU Yepe3
I[BETOBbIC (DUIIHTPHI.

28.5.5. KBaHTOBEIE SIBJICHUA.

Omnwitel Pezepdopna u mmanerapHass mojnenb aroma. Mojens aroma bopa.
Hcenyckanne u nornomenre ceera aroMoM. KBaHTHI. JIMHENYaThIe CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO
saapa. Hykinonnas wMozens aromHoro sngpa. HMsoronsl. PaguoakTuBHBIE
npespauenus. [lepron nmomypacnana aTOMHBIX AIEP.

HI[CPHLIG PCAKIUU. 3aKOHBI COXpAaHCHHUA 3apAJ0BOIro0 M MACCOBOI'0O YHUCCIIL.
3Hepr1/1$1 CBA3HM AaTOMHBIX AICP. CBs3p Maccel M OHCPI'UH. PeaKI_II/IH CHHTC3a U
ACIICHUA AOCP. HMctounuku OHCPIUHU COJ'IHI_Ia " 3BC3A.

Snepnas oHepretuka. JleWCTBHsS paJMOAKTUBHBIX W3JIyYEHUHW HA JKHUBBIC
OpTaHU3MBI.

28.5.5.1. leMoHCcTpanuy.
CreKkTpbl U3Ty4YEeHHSI U TTOTJIONICHUS.

CHCKTpI)I Pa3JINYHbIX I'a30B.



CnekTp Bogopo/a.

Hab6nronenue Tpekos B kamepe Buibcona.

Pabora cueTunka MOHU3UPYIOLIUX U3TYYEHUH.

Peructpanus uzmydeHus: IPUPOAHBIX MUHEPAJIOB U MPOIAYKTOB.
28.5.5.2. JlabopatopHblie pabOThI U OTBITHI.

HaGnrogenue CrioniHbIX ¥ JIMHEWYaThIX CIIEKTPOB U3ITyUYEHHUS.

HccnenoBanue TPEKOB: W3MEPEHUE YHEPTUHM YACTHIIBI 10 TOPMO3HOMY ITyTH
(o doTorpadusam).

W3mepenne paanoakTUBHOTO GoOHA.
28.5.6. IToBTOpUTENHHO-0000 AN MOIYJIb.

[ToBTOpHUTENHEHO-0000IIAIOMINN MOYIh MPEAHA3HAUCH JJISl CHUCTEMaTH3alluu
1 0000IIEeHNS TPEAMETHOTO COACPIKAHMUS U OIBITA IEITEIILHOCTH, IPUOOPETEHHOTO
IpU HM3Y4YEHUH BCETO Kypca (pM3MKH, a Takke A MOATOTOBKH K OCHOBHOMY
rOCy/IapCTBEHHOMY JK3aMeHy Mo (pu3uke [Uisi 00ydaroImuxcs, BHIOPaBIIMX STOT
y4eOHBII mpeaMer.

IIpy u3ydeHun NaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BB
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBAETCS AOCTUKEHUE MPEAMETHBIX U
METaNpeJMETHBIX  I[UIAHUPYEMBIX  pe3yJbTaToOB  00ydeHus, (Gopmupyercs
€CTECTBEHHO-HAYYHAs] TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB MCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUAMH OOBACHATH (pU3myeckue
SBJICHUS, TPUMEHSS IIOJyYEHHbIC 3HAaHWSA, peWarbh 3aJadyd, B TOM YHCIE
KA4ECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIMATBHO AEATENBHOCTHBIM XapaKTEep JaHHOTO MOJYJISl peallu3yeTcs 3a
CYET TOTO, YTO 0OYJAIOITUECS BBITIOIHSIOT 3aJ]aHusl, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHMM pacrno3HaBaTh M HAYYHO OOBICHSITH
dbu3uYecKue SBICHUS B OKPY KarOLIel MPUPOJIC U MOBCEIHEBHON KU3HU;

HCIIOJIb30BATh HAYUYHBIC METOAbI UCCIICIOBAHUS (1)PI3H‘I€CKI/IX HBHCHHﬁ, B TOM
YUCJIC I IPOBCPKU TUITIOTE3 U MMOJTYUCHUA TCOPCTUICCKHUX BBIBOIOB,

0OBSACHATH HAaY4YHBIC OCHOBBI Hanbojee Ba)KHBIX )_IOCTI/DI(CHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HaIIpUMCP, IIPAKTHICCKOI'O HMCIIOJIB30BAHHA PA3JIMYHBIX NMCTOYHHKOB



SHEPIUM HA OCHOBE 3aKOHA IMPEBPAIICHUS MU COXPAHEHUS BCEX M3BECTHBIX BUJIOB
HHEPTHH.

Kaxmas w3 TeM JaHHOTO MOAYJS BKJIIOYACT AKCIICPUMEHTAIBHOE
UcclieJoBaHue 00o0O0IIaroero xapakrepa. Moynb 3aBepliaeTcsi MPOBEACHHUEM
JMAarHOCTUYECKOU U OLIEHOYHOM pabOTHI 32 KypC OCHOBHOTO OO0IIEro 00pa3oBaHusI.

28.6. Ilnanupyembie pe3yabTaTbl 0CBOeHUs (pu3HKH (0a30BbIil YPOBEHDb)
HAa YPOBHE OCHOBHOT'0 0011er0 00pa30BaHusl.

28.6.1. Hzydyenme ¢u3nKu HaA YpPOBHE OCHOBHOTO OOIIET0 0OOpa30BaHUS
HApaBJIE€HO HAa JOCTIKEHHWE JWYHOCTHBIX, METANpEeIMETHBIX M MPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB.

28.6.2. B pesynbrare wu3yueHus (PU3MKKM HA YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBanus y oOydaromierocsi OyayT c(OpMHPOBAHBI CIEIYIOIIUE JTUYHOCTHBIC
pe3yJIbTaThl B aCTH:

) maTpuoTHYECKOro BOCIIUTAHUS:

NpOsIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUHCKOM
duznyecKoil HayKu;

LEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpakJJaHCKOT'O U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:

TOTOBHOCThH K aKTHBHOMY YYaCTHIO B OOCYKJICHHH OOIIECTBEHHO-3HAYNMBIX U
ATHUYECKHUX IMPOOJIEM, CBS3aHHBIX C TPAKTHUYECKUM TMPUMEHEHHEM JIOCTH)KCHUN
busuky;

OCO3HaHHE BAXHOCTH MOPAIBHO-ITHYECKUX MPUHIUIIOB B JEATEIBHOCTH
YUYEHOTO;

3) 5CTETUYECKOT0 BOCIIUTAHUSI:

BOCIIPUATHUEC OCTCTUUCCKUX Ka4dYCCTB (I)HSHHCCKOfI HayKu: €€ T'apMOHHUYHOI'O
IMOCTPOCHUA, CTPOroCTH, TOUHOCTH, JIAKOHHUYIHOCTH,

4) INCHHOCTH HAYYHOI'O ITO3HAHMA:

OCO3HaHWE IIEHHOCTH (PU3NYECKON HayKu KaK MOIIHOTO WHCTPYMEHTA
MIO3HAHUSI MHUPA, OCHOBBI PAa3BUTUS TEXHOJOTUM, BAXKHEHUIIEH COCTABISIOLICH
KYJBTYpBbIL;



pa3BUTHE HAyYHOW JIOO03HATEIHLHOCTH, HMHTEpECa K HCCIEIOBATEIIbCKOM
NEeATEIIbHOCTH;

5) dbopMupoBaHus KyJIbTYpPbl 310POBbSI K SMOLIMOHAIBHOTO OJIArONOTYYHs:

OCO3HAHHUE IIEHHOCTHM Oe30mMacHOTO o0pa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXHOCTH TIpaBWJI O€30MacHOr0 TIOBEACHUS Ha
TpPaHCIIOpPTE, Ha JOporax, C OJJICKTPUYECKUM M TCIUIOBHIM OO0OpYJIOBaHHEM B
JIOMAIITHUX yCIIOBUSX;

c(hOpMHPOBAHHOCTH HaBbIKa PeIICKCHH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY
¥ TaKOTO K€ MpaBa y APYyroro 4ejJoBeKa;

6) TpyZIOBOTO BOCIIUTAHUSL:

7) aKTHUBHO€ y4YacTHE B PEIICHUM MPAKTHYECKUX 3a/1ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3alMy, HACEJIIEHHOIO IYHKTa, POJHOIO  Kpas)
TEXHOJIOTMUECKON M COLMAIbHON HAIpPaBIEHHOCTH, TPEOYIOIIHUX B TOM YHUCIE U
(pu3nyecKux 3HAHUI;

HWHTEpEeC K MPAKTUYECKOMY M3Yy4YeHUI0 nMpodeccuii, CBI3aHHBIX C (PU3UKOM;
8) PKOJIOTHUYECKOT0 BOCIIMTAHUS:

OpUEHTalus Ha MPUMEHEHWE (PU3NYECKHX 3HAHUW NJIs peleHus 3ajad B
00J1aCTH OKpY>KarolIeil cpebl, INIAHUPOBAHUS OCTYIKOB M OLIEHKHU UX BO3ZMOYHBIX
MOCJIEACTBUMN JIJIS1 OKPYKAIOIIEW CpeJIbl;

OCO3HaHHE TJIOOATHLHOIO XapaKTepa 3KOJIOTHYCCKUX HpO6JI€M )41 HYTGﬁ ux
PCUICHUA,

9) aganTanuu K U3MEHAIOIUMCS YCIOBUSAM COLIMATBLHOM U IPUPOJTHOMN CPEIbI:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BHINOJHEHUH HUCCIEIOBAaHUN U
IPOEKTOB (PU3NYECKOM HAMIPABICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIIEHWE YpPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
JIeSITCIIbHOCTD;

noTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hclie (OPMYIUPOBATH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABJICHUSX;

OCO3HaHUE JIe(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00JIaCTH
busuky;



TJIAHUPOBAHKE CBOETO PA3BUTHSI B TPUOOPETEHUU HOBBIX (PU3NUYECKUX 3HAHUM;

CTPCMJICHUC aHAJIM3UPOBATb W BBIABJIATH B3aMMOCBA3H IIPHUPOABI, O6HIGCTBa u
3KOHOMHMKH, B TOM YHCJIC C UCIIOJIb30BaHHUCM (I)I/I3I/I‘-I€CKI/IX 3HaHI/II71;

OLICHKA CBOMX JEHCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOLIyI0 Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCTIEACTBUM.

28.6.3. B pesynbraTe u3yueHHs (U3MKH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyyvaromierocs OyayT chOpMHUpPOBaHBI MeTanpeaMETHbIC
pe3yibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAbHBIE YUeOHbIE IEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBUS, PETYJSTUBHbBIC
YHUBEpPCAJIbHBIC YUEOHBIEC 1CHCTBUS.

28.6.3.1. OBnaageHue YyHHMBEPCAIbHBIMU YYEOHBIMU IO3HABATEIbHBIMU
JNEUCTBUSIMU:

1) 6a30BBIC JIOTMYECKUE ICUCTBUS:
BBISIBIIATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC TPU3HAKN O0BEKTOB (SBJICHUI);

yCTaHABIIMBATh CYIICCTBCHHBIA TMPU3HAK KJIacCU(UKAIIMKA, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,

BBIABJIATHL 3aKOHOMCPHOCTH W HPOTHUBOPCUYUA B paCCMATPUBACMBIX (1)aKTaX,
JaHHBIX U Ha6J'IIOI[€HI/ISIX, OTHOCAIIIHNXCA K CI)I/IBI/I‘-ICCKI/IM SABJICHUSAM,

BBISIBJISITH  [TPUYMHHO-CJICJCTBCHHBIC CBS3M TMPH  H3YYCHHHM (DU3HUCCKHUX
SBJICHUH ¥ TPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIIOJIB30BAHHEM JCAYKTHBHBIX U
WHAYKTUBHBIX ~ yYMO3AKJIIOYEHHUH, BBIABUraTh THIOTE3bl O  B3aMMOCBA3SIX
(bU3UYECKUX BEJIMYHH,

CaMOCTOATENILHO BBIOMPATh CIMOCO0 pelieHrs y4eOHOU (PU3nyYecKod 3aaauu
(cpaBHEHHE HECKOJBKMX BAPWAHTOB PEIICHHUS, BHIOOP HaMOOJEe MOIXOSIIETO C
YY4ETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

2) 6a30BbIC UCCIIEIOBATEIBLCKIE ICHCTBHS:
HCITOJIB30BATh BOIIPOCHI KaK MCCIICOBATEIIbCKUN HHCTPYMEHT ITO3HAHMS;

IPOBOJUTL TI0 CAMOCTOSITEIIBHO COCTaBJICHHOMY IIJIAaHY OITBIT, HECIIOKHBIN
(bU3UYIECKHM KCIIEPUMEHT, HEOOJIBIIOE UCCISA0BAaHNE (PU3UUECKOTO SBJICHUS;

OIICHMBATh HA MIPUMEHUMOCTH M JIOCTOBEPHOCTh MH(OPMAIINIO, MOTYUYEHHYIO



B XOJ€ UCCIICAOBAHUS UIIX SKCIICPUMCHTA,

CaMOCTOATENFHO (HOPMYITUPOBaTH OOOOIICHHS W BBIBOJLI 1O pe3yJbTaTaM
IPOBEICHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHelIee pa3BuTue (PU3NYECKUX MPOIECCOB,
a TaKXKe BBIJIBUTATh MPEANOJIOXKEHUS 00 HMX pPa3BUTUU B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

3) paboTa ¢ uHhOpMaIIUECH:

MPUMEHSTh Pa3IMYHbIE METOJbI, HHCTPYMEHThI M 3alpoChl NPH IOWUCKE U
otOope nHPOPMAINK WIIN JAHHBIX ¢ YIETOM MPEUIOKEHHON YueOHOU PU3nIecKon
3a/1a4u;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH WU HWHTEPHPETUPOBATH HHGOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENILHO ~ BbIOMpaTh  ONTUMAaJbHYIO  (OpMYy  TPEICTaBICHHS
UHPOpMAIIMU W WJUTFOCTPUPOBATH pEIIaeMble 3aJayd HECIOKHBIMH CXEMaMH,
TuarpaMMaMu, MHOW Tpadukoil 1 nX KOMOWHAIIUSMH.

28.6.3.2. OBnajeHue yHUBEPCAIbHBIMU YYEOHBIMH KOMMYHUKATUBHBIMH
JNEUCTBUSIMH:

1) obmieHue:

B X0/ 00CYKJIeHHs] yueOHOro Marepuasa, pe3yjabTaToB JIabopaTOPHBIX padboT
¥ MPOEKTOB 33J1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbl M BBHICKA3bIBATh
WJIeH, HAICJICHHbIC Ha pEIICHUE 3a7add W TIOJJIepKaHHWe OJIaroKeaaTelbHOCTH
OOIIEeHM;

COIIOCTABJISITh CBOM CYXICHHS C CYXICHUSMH IPYTUX YYAaCTHHKOB JMAJIOra,
0OHapy>KMBaTh Pa3IUyUe U CXOJICTBO MO3UIIUIA;

BbIpa’XXaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

MyOJIMYHO TPEACTABISATh PE3YIbTAaThl BBIMOJHEHHOTO (PU3MUECKOTO OIbITa
(3KCIIEpUMEHTa, UCCIEOBaHUS, IPOEKTA).

2) coBMECTHasl IeSITENBHOCTD (COTPYIHUYECTBO):

MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaTbHOU
paboTHI IPU PEMICHUN KOHKPETHOM (PU3NUIECKOl TPOOIeMB;



MPUHAMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBATh JCHCTBHS I10
ee JOCTWIKEHUIO: PACTIPENeNsiTh POJU, OOCYKAAaTh TPOIECCHl M PE3yJIbTaThl
COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBINIOJIHATh CBOKO YacTh palOTHI, JAOCTUTrasi Kaue€CTBEHHOIO pe3yjbTaTa IIOo
CBOEMY HAIIPaBJICHHUIO W KOOPAUHUPYS CBOM JEHUCTBUS C APYTMMH YICHaMU
KOMAaH/IbI;

OLICHMBATh KAadye€CTBO CBOETO BKJIaJa B OOMIMI MTPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATENbHO CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

28.6.3.3. OsnageHue yHHMBEpPCAJIbHBIMU  YYEOHBIMH  PETYJIATUBHBIMU
JNEUCTBUSIMU:

1) camoopranuzanus:

BBISABJISITH TIPOOJIEMBbI B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsiX, TPEOYIOIIMX st
penieHus: Gu3NUeCKUX 3HAaHUM;

OPUEHTHUPOBATbCS B PaA3IMYHbIX  [OAXOAAX  IPUHATHUS  PELICHUU
(MHAMBUIyaTbHOE, IPUHATHE PEUICHUS B TPYIIIIE, IPUHATHE PEIICHUI TPYIION);

CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM PEUICHUs (PU3NUYECKOW 3aJaud WM
IUIaHa UCCIICOBAHMSI C YYETOM HMEIOIIUXCS PECypcoB U  COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEJIAracMbI€ BApUAHTHI PELICHUN;

MPOBOJUTH BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
2) CaMOKOHTPOJIb:
JaBaTh OLEHKY CUTYyallMH U MIpeasiaraTh IUlaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JOCTWKEHUA  (HEIOCTIDKEHHS)  pe3yJbTaToB
JeSTEHLHOCTH, JaBaTh OIICHKY MPUOOPETECHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIIOJHEHHUS
(u3HUecKoro McciaeqoBaHUsl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBCTB,
U3MEHUBIINXCS CUTyallui, yCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJIH U YCIOBUSIM.
3) SMOIIMOHAJILHBIA UHTEIIJICKT:

CTaBHUThL CeOS HA MECTO APYTroro 4cCjIOBCKa B XOJC CIIOpa WJIHN JUCKYCCHHU Ha



Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIoro.
4) npunsiTue ceds U Ipyrux:

MIPU3HABAaTh CBOE MPABO HAa OMIMOKY MPHU pelIeHUU (PU3UUYECKUX 3a]ad WU B
YTBEPKIAEHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MTPABO APYTOTO.

28.6.4. IIpeameTHbIe pe3yJbTaThl OCBOCHUS MPOTpaMMbl 10 ¢u3uke (6a30BbIN
YPOBEHB ).

28.6.4.1. [IpenMeTHBIC pe3yJbTaThl OCBOSHUSI IIPOTPaMMBI 10 (PHU3UKE K KOHITY
oOydeHwus B 7 Kiacce:

[IpenmeTrHpie pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI  OTPa)KaTh
c(OpPMUPOBAHHOCTH Y O0yYaIOIIUXCSI YMEHUI:

MCIIOJIB30BaTh MOHATHUA: (PU3NUECKHME U XUMHUYECKUE SBJICHUS, HAOIIOJEHUE,
SKCIEPUMEHT, MOJIEJIb, TUTIOTE3a, €IUHUIIBI (PU3NYECKUX BEJITMYMH, aTOM, MOJICKYJIa,
arperaTHble  COCTOSIHMSI ~ BemiecTBa  (TBepAoe,  KHUAKOE, Tra3z000pa3Hoe),
MEXaHUYECKOE JBWKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHENHOE),
TpaeKTOpUsi, PaBHOJCHCTBYIomasi cuji, nedopmaiusa (ympyras, IUIacTUYECKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IBL;

paznudath sBieHus (Aud@dy3us, TEMIOBOE ABMKCHUE YaCTHUI[ BEIIECTBA,
pPaBHOMEPHOE JBMKCHUE, HEPABHOMEPHOE IBMKEHUE, WHEPIUS, B3aHMMOJICHCTBHE
TEJ, pPaBHOBECHE TBEPABIX TENI C 3aKPEIUIEHHOW OChIO BpalleHHs, Iepeaada
JABJICHUS TBEPABIMH TEJIaMH, KHIKOCTSIMH WM Ta3aMH, aTMOC(EpHOE [aBJICHHE,
IUTABaHWE TEJ, TPEBpAlICHUS] MEXaHWYECKOW OJHEPruH) II0 ONMHUCAHHI0 UX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIONIMX JJTaHHOE
¢busnUecKoe SBICHHE;

pacno3HaBaTh MPOSBIICHNE U3YUYEHHBIX (PU3NUECKHUX SBJICHUA B OKPYKAIOIIEM
MHUpE, B TOM 4Yucie (U3NYECKUE SBIICHUS B TPHUPOJEC: MPUMEPHI JBMKCHHSI C
Pa3TUIHBIMKA CKOPOCTSIMHU B )KHBOW M HEKUBOU MPUPO/IC, ACHCTBUE CHUIIBI TPEHUS B
NPUPOAC W TEXHHUKE, BJIMSHUEC aTMOCHEPHOrO AABJICHHUS HA JKUBOW OPTaHM3M,
IUTaBaHUE PbIO, phlYard B TEJE YEJIOBEKa, MPHU 3TOM IMEPEBOJUTH MPAKTUUYECKYIO
3aauy B Y4eOHYIO, BBIICNATH CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKK) (PU3UUYECKHUX
SIBJICHUM;

OIMMCBIBATH H3YUYCHHBIC CBOMCTBA T U (I)I/ISI/I‘-IGCKI/IG SIBJICHUS, HWCIIOJIb3Ys
(1)I/ISI/II-I€CKI/I€ BCINYHHBI (M&CC&, O6’B€M, INIOTHOCTh BCIICCTBA, BPEM:A, IIYThb,
CKOpPOCTb, CpC€aHAsd CKOPOCTb, CHWJIa YHPYIOCTH, CHJIa TsAKCCTHU, BCC TCJA, CHJIA



TPEeHUs, JaBjieHHE (TBEPAOro Teia, >KUAKOCTH, ra3a), BBITAJIKMBAIOLIAS CHUIIA,
MeXaHH4YecKas padoTa, MOIIHOCTb, IICYO CHIIBI, MOMEHT CHJIBI, KOA((HUIIUEHT
MIOJIC3HOTO ICUCTBUSA MEXaHU3MOB, KHHETHUECKAs U MOTCHIIMAIbHAs SHEPTUSA), TIPU
OMHMCAaHWU MPABUIILHO TPAKTOBATH (PU3NUECKUI CMBICI UCTIOIB3YyEMBIX BETUYHH, UX
0003HaUeHUA W E€OUHULB (PU3NYECKUX BEIWYUH, HAXOAUTb (POPMYIIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3NYECKYIO BEIUYMHY C APYTMMHU BEIMYMHAMH, CTPOUTH
rpadyK U3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MTPOLIECCHI, UCTIOIb3Ys
npaBuiia CIOKEHUS CUII (BJI0JIb OJHOM MpsiMoit), 3akoH ['yka, 3akoH [lackaist, 3akoH
Apxumena, IpaBuIO paBHOBECHS phlyara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHUKH,
3aKOH COXPAHEHHS MEXaHUYECKOW DSHEpruu, NpH 3TOM JaBaTh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA U 3alKUCHIBATh €M0 MATEMATHYECKOE BbIPAXKECHHUE;

OOBSACHATH (PU3HUECKHUE SBJICHUS, POIIECCHI U CBOMCTBA T, B TOM YHUCIIE U B
KOHTEKCTE€ CUTyalud NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH O0BICHEHHE U3 | - 2 JIOTMYECKUX II1aroB
C UCIOJIb30BaHUEM | - 2 W3yUEHHBIX CBOMCTBA (DU3NYECKUX SBIICHUM, PU3NUECKIX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pelarh pacyeTHble 3a1a4yu B 1 - 2 AeiCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3aJaudu
3aMHChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKUE BEIUUNHBI B (HOPMYIIBI U
IPOBOJUTH PAaCU€Thl, HAXOJUTh CIIPABOYHBIE IaHHbIE, HEOOXOAUMBIE JJIsl PEIICHUs
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEeHHON (PU3NUYECKOI BETNYNHBI;

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIN (PU3HUECKUX
METOZ0B, B ONMCAHUU MCCIEAOBAHUSA BBIACIATH IMPOBEPSEMOE NPEANOI0KEHUE
(rumoTe3y), pa3iuyaTh U MHTEPIPETUPOBATH MOJYYECHHBIM PE3yNbTaT, HAXOAUTh
OIIMOKH B XOJI€ ONBITA, IPOBOJUTH BHIBOJIBI 10 €TI0 PE3YJIbTATAM;

MIPOBOJAUTH OMBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBJICHUN WU (PU3UIECKUX
CBOMCTB Tel: (POopMyIUpOBaTh IPOBEPSIEMbIE MPETOJIOKEHHS, COOUPATH YCTAHOBKY
U3 TPEAJIOKEHHOTO O0OpYAOBaHMS, 3alMUCHIBATh XOJ OMbITa U (POPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATH NMPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BpEMEHH, MacChl Tena, o0bema,
CWJIBl U TEMIEpPATypbl C HUCIOIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB,
3aMKUChIBATh MOKa3aHUs MPUOOPOB C YUETOM 3a/IaHHOM a0CONIOTHOM MOTPEIIHOCTH
VU3MEpPEHUN;



IPOBOJNUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJIHOM (PU3MUECKOW BEIMUYMHBI OT
JPYroi ¢ MCMOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PABHOMEPHO
JBHKYLLIErOCs TeJIa OT BPEMEHU JABWKEHHUSI TEJIA, CUIIBI TPEHUS CKOJIBKEHHUSI OT BEca
Tena, KayecTBa 00padOTKH MOBEPXHOCTEHN TeNl U HE3aBUCUMOCTH CHJIbI TPEHHS OT
IUIOIIAIA CONPUKOCHOBEHHUSI TEN, CWJIbl YINPYTOCTH OT YIJIMHEHHUS NPYKHUHBI,
BBITAIKUBAIOIIEH CUJIBI OT O0ObeMa MOrPYKEHHOM 4YacTW Tela U OT IJIOTHOCTHU
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeJa, OT TIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEeJ0, YCIOBUH IJIaBaHUs TeJl, YCIOBUN paBHOBECHsI pblyara U OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO HMCCIEAOBaHHUS, COOMPATh YCTAaHOBKY U
BBITIOJTHATH U3MEPEHUS, CIEAYS PEIOKECHHOMY TJIaHy, (PUKCUPOBATH PE3yIbTAThI
NOJIY4YEeHHOU 3aBUCUMOCTH (DU3UUECKUX BEIMYHMH B BUJE MPEATI0KEHHBIX TaOIUL U
rpaduKoB, IPOBOJUTH BBIBOJBI IO PE3yIbTaTaM HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE HW3MEpPEHUsS] (PU3NYECKUX BEIUYUH (IUIOTHOCTH
BEILIECTBA KUJIKOCTM WM TBEPAOrO TeJa, CUIa TPEHUS CKOJIBXKCHUS, aBJIICHUE
BO3/1yXa, BBITAIKUBAIOLIASA CUJIA, IEUCTBYIOIIAs HA IIOTPYKEHHOE B )KUAKOCTD TEIO,
KO3 GUIIUEHT MOJE3HOTO ACUCTBUSI IPOCTHIX MEXAHU3MOB), CIIELysl PEII0KEHHON
WHCTPYKIMU: TMPHU BBIIOJHEHUH HW3MEPEHH COOMpaTh HKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBIYMCIIATh 3HAYEHUE UCKOMOW BEJIMYHHBIL;

coOJII01aTh MpaBUiia TEXHUKH 0€30MacHOCTH IpH paboTe ¢ J1abopaToOpHbIM
000pyI0BaHUEM;

UMETh MPEJCTaBICHHE O NPHUHIHUIAX JCHCTBUS MPHUOOPOB M TEXHHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapoMeTp,
phIuar, MOJBHKHBIN M HEIIOABIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTepru30BaTh MPUHIUIIBI JEHCTBUSI U3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C HCMOJB30BAHUEM HX ONHUCaHUA (B TOM 4YHCIE: TOAMIMITHUKH,
YCTPOMCTBO BOJOMPOBOJA, THUIAPABIMYECKHN TPECC, MaHOMETpP, BBICOTOMED,
MOPIIIHEBOM HACOC, apeoMeTp), HMCIOJIb3ys 3HAHHUS O CBOMCTBAX (U3MYECKUX
SIBIICHUN U He0OXoauMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH NMpPUMEPH! (HAXOAUTHh UH(OPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCTOJb30BaHUsl (DU3MUECKUX 3HAHUU B MOBCEIHEBHOW KM3HU JUIsl OOecreueHus
0e30MacHOCTH NpH OOpallleHnH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOICTBaMH,
COXPaHEHHUs 370pPOBbS W COONIONEHUS HOPM DKOJIOTHUYECKOTO TMOBEACHHUS B
OKpY’Karolen Cpee;

OCYUIECTBIATh 0TOOP UCTOYHUKOB UH(pOpMaIuu B MIHTEpHETE B COOTBETCTBUU
C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOLIUXCSA 3HAHUM U IIyTEM



CpPaBHEHUS PA3IMYHBIX MCTOYHHKOB BBIJACISATH MH(GOPMAIINIO, KOTOpasi SBISETCS
MPOTUBOPEYHBON MITK MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJI30BaTh IPU BBINOJIHEHUU YYEOHBIX 3aJlaHUl HAyYHO-TOIMYJISIPHYIO
JUTEPATYPy (PU3NYECKOTO COAEpM aHUs, CIPaBOUYHbIE MaTEpHalbl, PECYPChl CETU
WUuTepHeT, BianeTb NpuUeMaMH KOHCHEKTHUPOBAaHUS TEKCTa, NpeoOpa3zoBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE KpaTKHME MHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 - 3 ICTOYHUKOB MH(OpPMALIMHU, B TOM YUCIIE ITyOJIMYHO POBOJIUTH KpAaTKHE
coOOIIeHUsT O pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIIENOBaHUI, MPU ITOM
IrPaMOTHO MCIOJIb30BaTh M3YYEHHBI MOHATUMHBIN anmapar Kypca (U3UKH,
CONPOBO’KJIaTh BBICTYIUICHUE MPE3CHTALNEN;

IpU BBIIIOJIHEHUH Y4YE€OHBIX TIPOEKTOB U HCCIEJOBAaHUN pacIpenessiaTh
00513aHHOCTH B TPYIIII€ B COOTBETCTBUU C MOCTaBICHHBIMU 3aJja4aMH, CIEIUTh 3a
BBINIOJIHEHUEM IIJIaHA ACHCTBUM, OLIEHUBATh COOCTBEHHBIA BKIAJ B JEATEIHHOCTh
IPYIIBbI, BBICTPAMBATh KOMMYHHUKATUBHOE B3aUMOJCHCTBHUE, YUYWTHIBAs MHEHHUE
OKpY’KaIOLIUX.

28.6.4.2. IlpenmeTHbIe pe3yabTaThl OCBOEHUS MTPOrpaMMBbI 1O (PU3UKE K KOHILY
o0yueHus B 8 Kiacce:

[IpeameTHble pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI — OTpaXkaThb
c(hOpMHUPOBAHHOCTD y O0YUYAIOIIUXCS YMEHUM:

HCTIOJIb30BaTh TOHSATHS: Macca W pa3sMepbl MOJIEKYJ, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJ, arperartHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U
aMopdHBIE Tella, HACBHIIICHHBIM W HEHACHIIICHHBIA IMap, BIAXHOCTh BO3yXa,
TeMIIEpaTypa, BHYTPEHHSI DHEPrus, TEIUIOBOM JBUTaTelb, 3JIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsifl, DJICKTPUUYECKOE TMOJIe, MPOBOJHUKH W JIUAJICKTPUKH,
IOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

paznuuath SBJICHUS (TEIJIOBOE pACIIMpPEHUE W CKaThe, Tervlonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAauyMBaHWE, KalWUIIPHBIE SBJICHUS, WCIIAPCHUE,
KOHJICHCAIUsl, IUIABJIEHHE, KpUCTauM3auus  (OTBEpAEBAHUE),  KHUIICHUE,
Teronepeaaya (TerIonpPOBOJHOCTb, KOHBEKIUS, U3IYUYEHHE), SIEKTPHU3aLIUS TeN,
B3aUMOJICMCTBUE 3aPSII0B, IEUCTBUS NEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE,
B3aHMOJICICTBUE MAarHUWTOB, JCMCTBUE MAarHUTHOTO TOJIs HA MPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHAsI MHYKIIMS ) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3UUECKOEe SIBJICHUE;



pacro3HaBaTh MPOSIBIICHNE U3YUYEHHBIX (PU3NUYECKHUX SBJICHUN B OKPY>KAIOIIEM
MUpE, B TOM YUCIIe PU3NUECKHE SIBICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSKEHUE U
KANWUIAPHBIE SBJICHUSA B MPUPOJAE, KPUCTAJUIBI B IIpupone, usnydenue CoiHna,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHETa,
ANIEKTPUUECKUE SABJICHHUS B aTMocdepe, DIEKTPUYECTBO KUBBIX OpPraHU3MOB,
MarHuTHoOE 1oJje 3eMiu, Apeid MmoatocoB, pojb MAarHUTHOTO TOJIS JUIsl )KM3HU Ha
3emuie, MOISIPHOE CUSTHUE, TIPU ATOM IEPEBOUTH MTPAKTUYECKYIO 33]]a4y B yUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (DU3HUECKUX SBJICHHM;

OINKCHIBAaTh M3yYEHHBIE CBOWCTBA Tel M (PU3UUYECKUE SIBJICHHS, HCIIONb3YS
dusnyeckue BeTMYHHBI (TEMIIEPATypa, BHYTPEHHSSI SHEPTHsl, KOJTMUECTBO TEIUIOTHI,
yAENbHAs TEIJIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJIICHUS, YJIEIbHas
TEII0Ta mapooOpa3oBaHusl, yJelbHasl TEIJIOTa CTOPAHUS TOIUIMBA, KOA(P(HUIIUEHT
IIOJIE3HOI'O JICUCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTEIbHAs BJIAXXHOCTb BO3YyXa,
JJIEKTPUYECKUH 3apsif, CWIA TOKA, IEKTPUUYECKOE HAIPSIKEHUE, CONPOTUBICHUE
IPOBOJHMKA, YJEJIbHOE CONPOTHUBIIEHUWE BELIECTBA, paboTa M  MOUIHOCTh
3IIEKTPUYECKOT0 TOKA), IPU ONMMCAHUHU MPABUWIBHO TPAKTOBATh (PU3UUECKUIA CMBICIT
UCIOJIb3YEMBbIX BEJIMYMH, O0OO3HAYEHUS M €JUHULBl (PU3UYECKUX BEJINYUH,
HaXOJUTh (POPMYJIbl, CBA3BIBAIOUIUE JTaHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKi U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMYNH;

XapaKTepHu30BaTh CBOMCTBA TeN, (PU3NUYECKUE SIBICHUS U MPOIIECCHI, UCTIOIb3Y S
OCHOBHBIE TOJI0KEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHUS BEIIECTBA,
IPUHIMI CYHEPIIO3UIMKU NoJIel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsana, 3akoH OMa JUIs ydacTka Lend, 3akoH J[xoyisa-JleHna, 3akoH coXpaHeHUs
SHEPruM, TMpPU OSTOM YMeTh (OpPMYIHpOBaTH 3aKOH M 3alHUCHIBATH  €Tr0
MaTeMaTH4YECKOE BBIPAKEHHUE;

OOBSICHATH (PU3NUYECKHUE MPOLIECCHI U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE
CUTyallMid TPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBISATH NPUUUHHO-
CJIEICTBEHHBIE CBSI3M, CTPOUTH OOBsSCHEHHE M3 | - 2 JOTMYECKUX IIAroB C
UCIOJIb30BaHUEM | - 2 M3y4YeHHBIX CBOMCTBA (DU3UYECKUX SBIICHUM, PU3NUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEW;

peliaTh pacueTHbIC 3a7auu B 2 - 3 NeHCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBAIOIME (PU3NYECKUE BEIUYMHBI: Ha OCHOBE aHalIM3a YCJIOBHSA 3a7add
3aMKUChIBATh KPATKOE YCIOBHE, BBISIBISATH HEJOCTATOK JAHHBIX IS PEIICHUS 3aa4H,
BBIOMpATh 3aKOHbI W (OpMyIibl, HEOOXOAUMbIE [JIsi €€ pEHIeHHs, MPOBOJIUTH
pacueTel U CpaBHMBaThb IOJIYYEHHOE 3HayeHHE (PU3NUYECKOW BEIMYMHBI C
W3BECTHBIMH JIAHHBIMU;



pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIIU (U3UIECKUX
METOJIOB, HCIOJIb3Ysl OMNMCAHUE MCCIEIOBAHUS, BBIACHATH IPOBEPSIEMOE
MPEIOI0KEHNE, OLICHUBATH MPABUIIBHOCTD MOPSAKA MPOBEICHUS UCCIICIOBAHNS,
MPOBOJIUTH BBIBO/JIBL;

MIPOBOAUTH OMBITHI IO HAOIIOJECHUIO (PU3MUECKUX SBJICHUN WU (PU3MIECKUX
CBOMCTB Ten (KamWUISIpHBIE SIBJICHMS, 3aBUCHUMOCTb JIaBJIEHHUS BO3AyXa OT €ro
o0beMa, Temmeparypbl, CKOPOCTH IpoIlecca OCThIBAaHUS M HArpeBaHUsl MpuU
U3JIyYEHUH OT IIBE€Ta H3Iy4arolleil (MOriomarmnieii) NOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBl OT TEMIEPATYpPhl JKUAKOCTH M IUIONAAU €€ TOBEPXHOCTH,
AJEKTpU3aAlMs TE U B3aUMOJICUCTBUE AIEKTPUUECKUX 3apsioB, B3aHUMOJCHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIM3allisi MATHUTHBIX MOJIEH MTOCTOSIHHBIX MAarHUTOB,
JEeWCTBUS MAarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHHTA,
CBOMCTBA AJIEKTPOJBUTATENS MOCTOSSHHOTO TOKa): (OPMYyJIHpPOBATH MPOBEPSIEMbIE
IPEANoNIOXKEH!s, CcOOUpaTh YCTAHOBKY U3 MPEMJIOKEHHOrO0 000pyI0oBaHUS,
OMHCHIBATH XOJ1 OMBITa U POPMYJIUPOBATH BHIBOIBL;

BBITIOJTHATD TIPSMBIC M3MEPEHUS TEMIIEPATYpPhl, OTHOCUTEIBLHON BIIAXKHOCTH
BO3/lyXa, CUJIbI TOKA, HAMPSOHKEHUS C WCIIOH30BAHWEM aHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (DU3UYCCKUX BEITUYMH, CPAaBHUBATH PE3yJIbTaThl M3MEPEHUN C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

IPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIMYMHBI OT
APYyrofl C MCHOJb30BAaHUEM MPSMBIX HW3MEpPEHUH (3aBUCUMOCTb COMPOTHUBIICHUS
IIPOBOJHMKA OT €ro JUIMHBI, IUIOLIAAM IIONEPEYHOIO0 CEYEHUSA U YIEIBbHOI'O
CONPOTHBIICHUS BEILIECTBA IIPOBOIHUKA, CUJIbI TOKA, UAYIIETO Y€Pe3 IPOBOIHHUK, OT
HaIIpsDKEHMS HA IIPOBOAHUKE, UCCIIEIOBAHNE ITOCIEA0BATEIBLHOIO ¥ MAPAJIIEIBHOTO
COEIMHEHHI MPOBOJAHUKOB): MJIAHUPOBATH MCCIIEIOBAHUE, COOMPATh YCTAaHOBKY U
BBINIOJIHATH U3MEPEHMUS], CIEAYS MPEAI0KEHHOMY TUIaHy, (PUKCUPOBATH PE3YIbTAThI
MOJIYYEHHOW 3aBUCHMOCTH B BHJE TAaOJIUI U TpadHUKOB, MPOBOJUTH BBIBOJBI I10
pe3yJiibTaTaM UCCIICA0BaHuUs;

IPOBOJAUTH KOCBEHHbIE H3MEpeHusi (U3NYECKUX BeJIWYUH (yJAelabHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJICHHE MPOBOAHMKA, paboTa U MOIIHOCTH
ANEKTPUYECKOr0 TOKA): IUIAHUPOBATH U3MEPEHUS, COOMPATh SKCHEPUMEHTAIBHYIO
YCTAHOBKY, CI€Qysl NPEMIOKEHHOW WHCTPYKIMH, W BBIUYHACIATH 3HAYCHHE
BEJINYVHBIL;

coOJII0IaTh MpaBUiia TEXHUKH 0€30MacHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHITUIIBI ACHCTBUS U3yUYCHHBIX TPUOOPOB M TEXHUYECKUX
YCTPOMCTB C MCIOJIB30BAaHUEM HMX OMUCAHUS (B TOM YHUCIE: CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETpP, TMapoBas TypOWHA, aMIepMETP, BOJbBTMETpP, CUETUUK
AJIEKTPUUYECKON DHEPTHH, JJIEKTPOOCBETUTEIbHBIE MNPUOOPHI, HArpeBaTENIbHBIC
AJEKTPONPUOOPHI (IIPUMEPHI), PIEKTPUUECKUE MPETOXPAHUTENH, dJICKTPOMATHUT,
ANIEKTPOJBUTATENb IOCTOSIHHOTO TOKa), MWCIOJb3ys 3HAaHUS O CBOWCTBAX
bu3HUeCcKUX SABJICHUM U HEOOXOAUMBIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHUYHbIM pUCYHKaM (>KMJIKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETpP, THUTPOMETP, JABUTrATENb BHYTPEHHETO CrOPAHMSA, JJIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl 3JIEKTPUYECKHUX LIENell ¢ MOoCIeA0BaTeIbHBIM H
napajjieibHbIM COCAMHEHUEM D3JIEMEHTOB, pa3inyas yCIOBHbIE OOO3HAYEHUs
3JIEMEHTOB JJICKTPUUYECKUX LIETIEH;

MPUBOAUTH MPUMEPHI (HAXOAUTH UH(MOPMAIUIO O MpUMEpPax) MPaKTUIECKOro
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KU3HU JUIsI 00eCIeUeHUs
0e30macHOCTH TPU OOpaIlleHUH C MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHHSI 3JI0POBbS U COOJIIOJACHUS HOPM 3SKOJIOTMYECKOTO TOBEACHUS B
OKpYXKarolen cpee;

OCYILECTBIISITh TOUCK MHpOpMaUU PU3NUECKOTO coaepkaHus B MHTepHeTe,
Ha OCHOBE UMEIOIIUXCS 3HAHUW U MTyTEM CPABHEHHUS JOMOJIHUTEIbHBIX HCTOUHUKOB
BBIJICIIATE MH(OPMAIIUIO, KOTOpas SIBIISIETCS MPOTHBOPEYHMBOM HMIIM MOXKET OBITh
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh MPHU BBINOTHEHWHU Y4YE€OHBIX 3aJaHUN HAy4HO-MOMYJISPHYIO
auTepaTypy (pu3nueckoro coaep>KaHus, CIPaBOYHBIE MAaTEpHUAIIbl, PECYPCHl CETH
HNurtepner, BnajeTh NpueMaMyd KOHCIIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
uH(pOpMaIK U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

Co3/1aBaTh COOCTBEHHBbIE TIMCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHMUS,
00001mmast uHGOpPMAIMI0O M3 HECKOJBKUX HCTOYHMKOB, B TOM YHCIIEe MYyOIMYHO
IIPEJCTABIIATH PE3YJIbTAThl IPOCKTHOU WIIM UCCIEA0BATEIBCKOU IESITEIBHOCTH, IIPU
TOM TPaMOTHO HMCIIOJIb30BaTh M3yUYCHHBIN MOHATUWHBIN ammapar Kypca (U3HKH,
COITPOBOX/IaTh BBICTYIUICHUE MTPE3CHTALUEN;

IpU  BBIMIOJIHEHUM YYEOHBIX TIPOCKTOB U HCCIEIOBAHUN (PU3MUYECKUX
IPOLIECCOB  paclpeiesisiTb OO0S3aHHOCTH B TIpynmne B COOTBETCTBUU €
MOCTaBJICHHBIMM 3aJlauaMH, CJEAUTh 3a BBIMOJHEHHEM IUIaHAa JACHCTBUM U
KOPPEKTUPOBATH €r0, OLEHUWBATh COOCTBEHHBIM BKJIAJ B JACSITEIBHOCTH TPYIIIIHI,



BBICTpaWBaTh ~KOMMYHHKATHBHOE B3aWMOJICHCTBUE, TIPOSBISAS TOTOBHOCTH
paspemaTh KOHGIUKTHI.

28.6.4.3. IlpenmeTHbIe pe3yabTaThl OCBOEHUS TPOrpaMMBbI 1O (PU3UKE K KOHILY
o0yueHus B 9 knacce:

[IpeameTHble pe3ynbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI  OTPakaThb
c(hOpMHUPOBAHHOCTD y O0YUYAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETa, MaTepualbHas TOYKA, TPACKTOPHS,
OTHOCUTENIBHOCTh ~ MEXaHWYECKOro  JBWXKEeHMs, jAepopmanus  (ympyras,
IUIACTHYECKAs), TPEHUE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
Neperpy3Ku, UEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEJO, IEHTP THKECTH TBEPAOTO
Tela, PaBHOBECHE, MEXaHWYECKHE KOJeOaHWs W BOJIHBI, 3BYK, MH(QpPa3ByK U
yIIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAlbHO30PKOCTb, CIIEKTPhl UCIYCKAHMS M MOIJIOLIEHUs, albda-,
Oera- ¥ raMMa-u3J1y4eHHUs, U30TOIIbI, 1JIEpHAsl SHEPIreTUKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE IPSMOJIMHEHHOE
JBIDKCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOES IBIDKCHHE, CBOOOJHOE IaJeHUC
T€J, PABHOMEPHOE JIBMKEHHUE MO OKPY>KHOCTH, B3aUMOJICICTBUE TEJI, PEaKTUBHOE
JBIDKEHUE, KOJeOaTeIbHOE ABMYKEHHE (3aTyXalol1e U BBIHYK/ICHHbIC KOJICOaHMUs),
pE30HAaHC, BOJIHOBOE  JIBIDKCHHE, OTpPaXEHHE  3ByKa,  MPSAMOJUHEHHOE
pacrpocTpaHeHHe, OTpPaXEHHE W TPEJIOMJICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTPaXXEHHUE CBETA, PAa3JI0KEHHUE OCJIOr0 CBETA B CIIEKTP M CIOKEHHUE CIIEKTPAIbHBIX
IIBETOB, JMCIIEPCHUS CBETA, €CTECTBEHHAash PaJAMOAKTUBHOCTh, BO3HHKHOBEHUE
JMHENYATOTO CIEKTpa M3JIYUYCHHMS) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SIBJICHHUE;

pacno3HaBaTh NPOSBIECHUE U3YUYEHHBIX (PU3NYECKHUX SABJICHHUM B OKPY’KAIOIIEM
Mupe (B TOM uucie (U3MYECKUE SIBJIICHHWS B NPUPOJE: NPUIUBBI U OTJIMBBHI,
nBrkeHue 1iuaHeT CoOJHEYHOW CHCTeMbl, PEAaKTHUBHOE JBM)KEHHE >KHBBIX
OpPraHM3MOB, BOCHPUSATUE 3BYKOB JKMBOTHBIMHU, 3EMIIETPSICEHHME, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[BE€Ta TeJl, ONTUYECKUE SIBICHUS B IPUPOJIE, OMOJIOTHUECKOE
JecTBHE BUAMMOIO, YIbTPapUOIETOBOIO M PEHTICHOBCKOTO  M3IY4YECHHIH,
€CTECTBEHHBIM pagMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4H, paAHOAKTUBHOE
U3ITyYeHHE MPUPOJHBIX MUHEPAJIOB, ACHCTBUE pPATMOAKTUBHBIX HM3IyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM IMEPEBOAUTH MPAKTHUECKYIO 337adyy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (U3HUUECKUX SBICHH;

OIIMCBIBATb HN3YUYCHHBLIC CBOMCTBA TEI U (bPIBI/I‘ICCKI/Ie SABJICHUA, HCIIOJIb3Ys



¢usnyeckue BeNWYMHBI (CpelHsAsT W MIHOBEHHass CKOpPOCTh Tejla IpHU
HEPAaBHOMEPHOM JIBHKEHUH, YCKOPEHHE, NIEPEMELIEHNE, ITyTh, YIJIOBas CKOPOCTb,
CuJia TPEHMs, CHUJla YIPYTOCTH, CUja TAKECTH, YCKOPEHUE CBOOOAHOrO MajeHUs,
BEC TeJa, UMITYJbC TEJa, UMIYJbC CHIJIbl, MEXaHHYECKas padoTa W MOILHOCTD,
NOTEHUMAJIbHASL JHEpPrus TeJla, MOJHATOrO HAJ TOBEPXHOCTBIO  3EMIIH,
IIOTCHIMAJIBHAS JHEPIUs CHKATOM IPYKUHBI, KUHETUYECKas DHEprus, IOIHasA
MEXaHWYeCKasi SHEPIusl, MEPUO U YacToTa KoJeOaHUM, IJIMHa BOJIHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTb CBETAa, MOKAa3aTejb IMPEIOMIICHUS CpPEIbl), MpU
OMHCAaHUU TPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIIOJIb3YEMbIX BEJIHYMH,
0003HAYEHUA W €IWHUIB (DU3UUECKUX BEJIWYUH, HAXOAUTh (OPMYIIHL,
CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO BETMUYUHY C APYTHMMH BEIMYMHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMUH;

XapaKTepHu30BaTh CBOMCTBA TeN, PU3NYECKUE SIBICHUS U MPOIIECCHI, UCTIOIb3Y S
3aKOH COXpPaHEHUs DHEPrMH, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHLIMI
CYIIEPIIO3ULIMU CUJI, IPUHIUII OTHOCUTENBHOCTHU [ anunes, 3akoubl Hpr0TOHA, 3aKOH
COXPAaHEHHSI HMITYJIbCA, 3aKOHBl OTPAXKEHUS M MPEIOMIIEHUS CBETA, 3aKOHBI
COXpaHEHHMS 3apsJA0BOTO U MACCOBOIO YHCEN MPHU SACPHBIX PEAKUHUSIX, IPU ITOM
dbopMyJIMpOBaTH 3aKOH U 3aMKUCHIBATh €0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3NUYECKUE MPOLIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallud IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE U3 2 - 3 JIOTMYECKUX IIAroB C
UCIIOJIb30BaHUEM 2 - 3 M3YUYEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUM, PU3NUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacueTHbIE 3aJa4M (OMUPAIOIIMECS HA CUCTEMY M3 2 - 3 ypaBHEHUH),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3HMUECKUE BEIUUYHHBI: HA OCHOBE
aHaJM3a yCJIOBUA 33/1a4d 3alKChIBATh KPATKOE YCJIOBHE, BBISBIISTH HEJIOCTAIOIINE
WIN U30BITOYHBIE JAHHbIE, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
pelIeHusl, MPOBOJUTH pacueTbl M OLIEHMBATh PEAJTUCTHUYHOCTb IOJIYyYEHHOTO
3HaYeHUs PU3NYECKON BETUUHHBI;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU TOMOIU (U3UIECKUX
METOJIOB, HCIOJBb3Yysl OMNMCAHUE MCCIEIOBAHUS, BBIACIATH IPOBEPSIEMOE
MPEIIOI0KEHNE, OLICHUBATH MPABUIIBHOCTD MOPSAKA MPOBEICHUS UCCIIECIOBAHNS,
MPOBOJIUTH BBIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUN 1 ONIBITOB,;

MPOBOJAUTH OMBITHI IO HAOIIOJECHUIO (PU3MUECKUX SBJICHUN WU (PU3UIECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMs YHEPTHUH,
3aBUCUMOCTh TEpUOja KOJeOAHW MPY>KUHHOTO MasiTHUKa OT MAacChl rpy3a u



KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYJbl MaJbIX KOJIeOaHUiA,
PSIMOJIMHEWHOE PaCIpOCTPAaHEHHE CBETA, Pa3jioKeHHE OEOro CBETa B CIEKTD,
W3Y4YCHUE CBOMCTB HM300paXEHUS B TUIOCKOM 3€pKaJie M CBOWCTB H300paKEHUS
npeaMeTa B coouparoniel JInH3e, HaOJI0IeHUEe CIUIONIHBIX U IMHEMYAThIX CIIEKTPOB
U3JIYYEHHUS): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOrO Habopa
00Opy/IOBaHMsI, OIMHCHIBATH XOJ OIBITA M €ro pPe3yibTaThl, (OPMYIUPOBATH
BBIBO/IBI;

IPOBOAUTH TMPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX H3MEpPEHUl, omnpenesss
CpelHee 3HaueHUE U3MepsAeMOil BeMWYHMHbI ((POKYCHOE pacCTOSIHHE COOMparomen
JUH3BI), 000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEpUTENBHOTO prubopa);

MPOBOJUTh  MCCIIEIOBAHHWE  3aBHUCHUMOCTEH  (DU3MYECKUX  BEJIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCUMOCTh IYyTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBI)KEHMHM 0€3 HadyallbHOW CKOpPOCTH, Mepuoja KoiaeOaHuit
MaTeMaTUYECKOr0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPaXKEHUs CBETa
OT yrJa NaJeHus U yIJia MOpPeJIOMJIEHUS OT YyIJia MaJeHUs): IUIaHUPOBATH
UCCIIEJOBAaHHE, CAMOCTOSITEIILHO COOMPATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJyYEeHHOW 3aBUCHUMOCTH (U3UYECKUX BEIWYMH B BHUAE TaOIUIl U TpaduKOB,
IIPOBOJIMTH BBIBOBI 110 PE3YJIbTATaM MCCIIENOBAHUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUYHMH (CPEAHsst CKOPOCTh
U YCKOpPEHHE Tella MPU PAaBHOYCKOPEHHOM JIBUJKEHHUM, YCKOPEHHE CBOOOJIHOTO
najieHus, )KECTKOCTh PYKUHBI, KOO PUIIMEHT TPEHUS CKOJIbKEHUSI, MEXaHUYeCKas
paboTa M MOUIHOCTh, 4YacTOTa M TMEpPHOJ KoJeOaHUIl MaTeMaTH4ecKoro Hu
NPY>KUHHOT'O MAsITHUKOB, ONTHYECKasi Cujia COOMpPAIOIEl JTMH3bI, PaIuOAKTUBHBIN
¢$oH): TIaHMPOBATh HM3MEPEHHUSA, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIITOJTHATD U3MEPEHUS, CIEAYS NPEIIOKEHHON HHCTPYKIINH, BBIYNCIIATh 3HAYEHNE
BEJIMYMHBl WM AHAJIIM3UPOBATh TIOJIYYEHHBIE pE3YyJIbTAThl C YYETOM 3aJaHHOU
NOTPEIIHOCTU U3MEPEHUN;

coOI0IaTh MpaBuja TEXHUKH O€30MacHOCTH MpU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HM3YYCHHBIX (U3MUECKUX  MOJIEIICH:
MaTepualibHasi TOUKa, a0COIMIOTHO TBEPJOE TEJIO, TOUCUHBIN UCTOYHHUK CBETA, Iy,
TOHKas JINH34, IUIAHETapHAsI MOJEb aTOMa, HyKJIOHHAS. MOJIENIb ATOMHOTO SIApA;

XapaKTCPU30BaTh ITPUHIUIIBLI JICUCTBUS HN3Y4YCHHBIX HpI/I60pOB N TEXHHUYCCKUX
yCTpOﬁCTB C HCITIOJIB30BAHUEM HX OIIMCAaHHA (B TOM YHCJIC: CIIMAOMETP, AATUUKHU
IMOJIOKCHHUA, PACCTOAHUA HW YCKOPCHHA, PaKETa, 3XOJO0T, OYKH, IICPUCKOII,



dboToanmapaT, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOIN, JIOBMMETP, Kamepa
Buiibcona), ncmonb3ys 3HaHUS O CBOMCTBAX (M3UUECKUX SBICHUN U HEOOXOAMMBIC
dbu3nYecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXE€Mbl M CXEMaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENbHBIX TMPUOOPOB M TEXHOJOTHUYECKHX HPOLECCOB MpHU
pelIeHN y4eOHO-IIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbl ISl MOCTPOCHUS
M300paKEHUI B IJIOCKOM 3€pKajie U COOMparomiei JIMH3E;

IPUBOJIUTH MpPUMEPH! (HAXOAUTh MH(OPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCTOJb30BaHUsl (DU3MUECKUX 3HAHWU B MOBCEIHEBHOW >XKM3HU JUIsl OOeCreueHus
0e30MacHOCTH NpHU OOpallleHnHu ¢ NpudopaMH U TEXHUYECKUMHU YCTpPOICTBaMH,
COXPaHEHHUs 370POBbSI W COONIIOIEHUS HOPM DKOJIOTUYECKOTO TMOBEACHHUS B
OKpY’Karolen Cpee;

OCYUIECTBJIATh MNOMCK HH(opmanuu B VIHTepHeTe, CaMOCTOSITEIbHO
dbopMyIupysi MOUCKOBBINA 3aMpPOC, HAXOAUTH MYTH OMPEEICHUS TOCTOBEPHOCTH
MOJIy4YeHHOW MHGOpPMAIMK HA OCHOBE MMEIONIMXCS 3HAHWM W JTOMOJHUTEIbHBIX
VCTOYHUKOB;

WCIIOJIB30BaTh IPU BBINOJIHEHUU YYEOHBIX 3aJlaHUl HAyYHO-IOIYJISIPHYIO
JUTEpaATypy, CHPAaBOYHBIE MATEpHANIBI, pecypchl ceth VIHTepHeT, BlaxeTh
nprueMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MHPOPMALMHU U3 OJHOU
3HAKOBOW CUCTEMBI B APYIYIO;

CO3/1aBaTb COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
UHGOpMaAIlMU U3 HECKOJIBKUX HWCTOYHUKOB, IyOJIMYHO HPEACTABISTH PE3yJbTaThl
IIPOEKTHOM WJIM MCCIIENOBATENbCKOM JEATENBHOCTH, IPU OTOM I'PAMOTHO
UCIIOJI30BaTh M3YUYEHHBIN MOHATUMHBIN ammapaT U3y4yaeMoro pasjena (U3uKu U
CONMPOBOX/IATh BBICTYIUIEHHWE MPE3EHTAMEN C Y4E€TOM OCOOCHHOCTEH ayJIuTOpUU
00yyarommxcs.

28.7. B (enepasbHBIX M PETHOHAIBHBIX TIPOIEAYypaX OICHKH KadyecTBa
o0pa3oBaHMs HCIOJB3YETCA TepeueHb (KOau(UKATOp) paclpeACICHHBIX 10
KJlaccaM IIPOBEPSEMBIX TPEOOBAHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON IMPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHMS U DJIEMEHTOB
conepkaHus o pusuke.

Tabnuua 22

HpOBprICMBIC MPCAMCTHBIC PC3YJIbTATBI OCBOCHU S



OCHOBHOM 00pa3oBaTebHON IPOrpPaMMbl OCHOBHOTO OOIIIETO

obpazoBanus (7 Ki1acc)

Kon
IPOBEPSIEMOT
0 pe3yibTara

[IpoBepsiemMbIe IPEAMETHBIC PE3YJIbTAThl OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MTPOTPaMMBbl OCHOBHOT'O OOIIIEro 0Opa3oBaHus

1.1

HCIIOJIB30BATh N3YUYCHHBIC ITOHATHUA

1.2

pasiindaThb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHPYIOIIUX JTaHHOC (i)I/ISI/I‘ICCKOC
SIBJICHHUC

1.3

pacno3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3UUYCCKUX SIBJICHUU B
OKpY’XKalolleM MHpE, B TOM 4YHCJIC (U3HYCCKUE SIBIICHUS B
Npuposie, TPH O3TOM TIEPEBOAWTH TMPAKTUUYCCKYIO 3a]ady B
y4eOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bU3UYECKUX SBICHUN

1.4

OIKCHIBaTh U3YUYEHHBIE CBOMCTBA TEN U (U3NYECKUE SIBICHMUS,
UCHOJB3YSl (PU3NUYECKUE BEJTUYMHBI, IIPU OMMCAHUU MPABUIBHO
TPAKTOBATh (DU3MUECKUNA CMBICI HCHOJIb3yEMbIX BEJIWYHH, UX
0003HAaYeHUssT W E€OUHULBI (PU3HUYECKUX BEJIIMYUH, HAXOJIUTh
(GopMyJIbl, CBS3BIBAIONIME JAHHYI (PU3MUYECKYIO BEJIMYUHY C
JPYTUMHU  BEJIIMYMHAMHU, CTPOUTHh TpadUKUd  H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapakTepu3oBaTh CBOWCTBA Tes, (DU3UYECKUE SIBJICHUA U
MPOIIECChI, MCIOJIb3ysl M3YUEHHbIC 3aKOHBI, MIPU 3TOM J1aBaTh
CIIOBECHYI0 (DOPMYJMPOBKY 3aKOHa M 3alUChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHHE

1.6

OOBSCHATh (PU3MUECKHUE SIBJICHUS, MPOIIECCHl U CBOMCTBA TEJl, B
TOM 4YWCI€ MU B  KOHTEKCT€  CHUTyallud  MPaKTHUKO-
OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH  MPUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 | - 2 JTOTHYECKUX
IaroB ¢ onopor Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3UUYECKHUX
SBJICHU, (HU3UIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHbIE 3a1a4u B | - 2 1elCTBUS, UCTIONb3YS 3aKOHbI
1 GopMyIIbI, CBA3BIBAIONTUE (PU3MUECKUE BEJIMUYMHBI: HA OCHOBE




aHaJlM3a YCJIOBHS 3aJadd 3allMChIBaTh KPATKOE YCJIOBHE,
MOJICTABJIATh (PU3NYCCKUC BEIMYUHBI B (POPMYJIBI U TTPOBOIAMTH
pacuerbl, HaXOIUTh CIPABOYHBIC JaHHBIC, HEOOXOMAMMBIC JIJIst
pellleHrs 3aja4, OIECHMWBATh PEATUCTHUYHOCTh ITOJyYCHHOM
(U3UYIECKON BEITMIMHBI

1.8

pacro3HaBath IPoOJIeMbl, KOTOPBIE MOKHO PEIIUTH IMPU IOMOIIN
(bu3NYEeCKUX METOJIOB, B ONUCAHUU MCCIEIOBAHUS BBIJIEIATH
MpOBEpAEMOE MpEArNoyNioxKeHue (TUMnoresy), pasznuyaTbh U
WHTEPIPETUPOBATH TOTYUYCHHBIN Pe3yJbTaT, HAXOAUTh OUTUOKU
B XOJI€ OIIBITA, JIeJIaTh BBIBOJIBI 110 €0 Pe3yJbTaTaM

1.9

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU
bu3nUecKuX CBOMCTB Ten: (OPMYIHPOBATH TPOBEPSEMbIE
MPEANOIOKEHUS, COOUPaTh YCTAHOBKY U3 TPEII0KEHHOTO
00OpyZIOBaHUS, 3aMHCHIBATh XOJ OMbITa W (POPMYyIHPOBATH
BBIBOJIBI

1.10

BBIIIOJIHATH NPSIMbIE U3MEPEHUS C UCIIOJIB30BAHUEM aHAJIOTOBBIX
U 1UPOBBIX NPUOOPOB, 3aMUCHIBATH IMOKa3aHUs NPUOOPOB C
Y4ETOM 3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

OPOBOAMUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKOM
BEJINYMHBI OT JAPYrOM C MCHOJIB30BAHUEM MPSIMBIX U3MEPEHUM,
y4acTBOBaTh B IUJIAHUPOBAHUM Y4YE€OHOTO MCCIEIOBaHUA,
coOuMpaTh YCTAHOBKY M BBINOJHATH U3MEpPEHHUS, ClIeIys
IpeVI0KEHHOMY IJIaHy, (GUKCUPOBATh PE3YJIbTAThI OJTyUYEHHOM
3aBHCUMOCTH (PU3NYECKUX BEJIWYMH B BUJE NPEIOKEHHBIX
Tabmuu W rpauKoB, JedaTh BBIBOABI IO pe3yJbTaTam
WCCIICIOBAHMS

1.12

OPOBOJNTH KOCBEHHbBIE U3MEpPEHMs] (U3NYECKUX BEJIUYUH,
clenys IPEMJIOKEHHOW MHCTPYKLUMM: IIPU  BBINOJHEHUH
U3MEPEHU CcoOMpaTh OSKCHEPHUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAYEHNE NCKOMOM BEJTMYNHBI

1.13

cOONIO/IaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu paboTe ¢
1a00paTOpHBIM 000PYI0BAHUEM

1.14

yKa3bIBaTh TPUHIHUIBI JEUCTBUS MNPUOOPOB U TEXHUUYECKHX
YCTPOMCTB, XapaKT€PU30BATh MPUHUHUIBI JECUCTBUSI U3YUYEHHBIX




pUOOPOB U TEXHUYECKHUX YCTPOMCTB € MOMOIIBIO UX OMUCAHUA,
UCIIOJIb3Ysl 3HAHMS O CBOMCTBaX (DU3MYECKUX SBICHUH U
He00X0auMble (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15 NPUBOJUTH TPHUMEPHI (HAXOIUTh HH(POPMALMIO O MpUMEpax)
MPaKTUYECKOTO0  MCMOJIb30BaHMUs  (DU3WYECKUX 3HAHUM B
MOBCEIHEBHON JKM3HU [JIs1 OoOecrieueHusl Oe30MacHOCTH TPH
oOpanieHun ¢ OpudopaMu W TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUsSI 3JI0POBbSI U COOJIOJIEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpelie

1.16 OCYIIECTBISATh OTOOp MCTOYHUKOB HMH(POpPMALMUM B CETH
HMHTEpHET B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE UMEIOIIMUXCS 3HAHUU U IIyTEM CPAaBHEHUS PA3JIMYHbBIX
UCTOYHUKOB BBIACIATh HHPOPMAIUIO, KOTOpas SBISETCS
IPOTUBOPEYUBOMN MM MOKET OBITh HETOCTOBEPHOU

1.17 WCIIOJIb30BaTh TPU BBHITIOJIHEHUH YYEOHBIX 3aJaHWi Hay4YHO-
NOMYJISIPHYIO ~ JUTEpaTtypy  (pu3Wyeckoro  copaepiKaHus,
CIIPABOYHBIE MaTepHaibl, pecypchl cetu HMHTepHeT, BiIajaeTh
npueMaMu  KOHCIIEKTUPOBaHUS  TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18 co37aBaTh COOCTBEHHBIE KpaTKME MHUCbMEHHBIE W YCTHBIE
COOOIIEHHs HAa OCHOBE 2 - 3 HCTOYHHUKOB UH(pOpMaAIUU
¢bu3nYecKoro cojaepxkaHusi, B TOM 4YHUCJIE NYyOJUYHO JeNaTh
KpaTKue COOOIEHUs O pe3ysbTarax MPOEKTOB MM Y4YEOHBIX
VCCJIEIOBAHNM, MIPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh U3y4YECHHBIN
MOHATUUHBIA  ammapaT Kypca  (GU3HKH,  COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTAlNEN

1.19 IpU  BBIMIOJIHEHUH YYE€OHBIX TPOEKTOB W  HCCIIEIOBAHUMN
pacnpenensiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMM 3aJlayaMM, CJICIUTh 3a BBINOJHEHHUEM IUIaHa
JIeCTBUI, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B
NEATeIbHOCTh ~ TPYMIbI, BBICTPAWBaTh KOMMYHUKATUBHOE
B3aMMO/ICHCTBUE, YUUTHIBAsI MHCHHE OKPY>KAIOIITUX

Tabnuua 22.1



[IpoBepsiembie 351eMEHTBI coaepkanus (7 Kiacc)

Kon Kon [IpoBepsieMbie 3JIEMEHTBI COJICPIKAHUS
paszena | dJeMeHTa
1 OU3MKA U EE POJIb B ITIOBHAHWU OKPYXAIOIIEI'O MUPA

1.1 @usznka - Hayka O npupone. SBIeHUS NPUPOABL.
@u3nyecKkne SABICHUS: MEXAaHMYECKHE, TEIUIOBBIE,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2 dusnueckre BeNUUYHMHBL. V3MepeHne (U3HUECKHUX
BenuunH. @Ousndeckue npubopsl. IlorpemHocTtsb
u3MepeHnil. MexxayHapoiHas CUCTEMA €UHULL

1.3 EctecTBeHHO-HAy4YHBIN METO/ MO3HAHUA: HAOIIOCHHE,
IIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABMKEHUE THUIIOTES,
AKCIIEPUMEHT IO TPOBEpPKE TUMOTE3, OOBICHEHHE
Ha0JII01aEMOT0 SIBJIEHHUS

1.4 Onucanne (pU3NYECKUX SIBJICHUIN C MOMOIIBIO MOJAEIIEN

1.5 [TpakTrueckue pabOTHI:
N3smepenne paccTosHui.
N3mepenne oObema KUJIKOCTH U TBEPAOIO TENA.
Ornpenenenne pa3MepOB MajbIX TEN.
W3mepenne TeMneparypbl MpU MOMOLIM KUAKOCTHOTO
TEPMOMETPA U JaTYUKA TEMIEPATYPBI

2 I[TEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHMU BEIIIECTBA

2.1 CtpoeHue BeniecTBa: aTOMbI U MOJIEKYJIbI, UX Pa3MEPBL.
OnpIThl, JOKa3bIBAIOUIME  JUCKPETHOE  CTPOEHHUE
BELIECTBA

2.2 JBwxenne yactuil BemiecTBa. CBSI3b  CKOPOCTH
JIBWKEHHSI YACTUL C TeMmeparypou. bpoyHoBckoe
NBUKeHue, U dy3us

2.3 B3anmopnelicTBre YacTUIl BEIIECTBA: IPUTSIKEHHE H
OTTAJIKUBaHUE

2.4 ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE TIa30B,




KUIAKOCTEH M TBEpAbIX (KPUCTAUIMYECKUX) TeEN.
B3auMoCBa3p MEXIy CBOMCTBAMHU BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHO-MOJICKYJISIPHBIM

CTpOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIbI
2.6 [IpakTuueckue pabOTHI:

Onenka [uameTpa aromMa MeETOIOM  psioB (¢
UCIoJib30BaHueM (otorpaduit).

OnpITl 1O HAOMIOACHUIO TEIUIOBOIO PACIIUPEHUS
ra3os.

OnpiTbl 1O OOHApyXEHHIO  JIEHCTBUS  CHII
MOJIEKYJIIPHOTO IIPUTSKEHHUS

JIBIDKEHUE 1 B3AMMOJIECTBUE TEJI

3.1 MexaHnnueckoe JIBHKECHUE. PaBHOMEpHOE 151
HEPaBHOMEPHOE JABUKEHUE

3.2 Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPABHOMEPHOM
JBUKEHUU. PacyeT myTu u BpeMeHU JBUKEHUS

3.3 SBnenue nHepuMH. 3aKOH MHepUUU. B3ammonenicTBue
T€J KaK MpUYMHA U3MEHEHHS] CKOPOCTH JBH)KEHHUS TEN.
Macca kak Mepa UHEpTHOCTH Tela

34 [InotHOCTH BemecTBa. CBA3b INIOTHOCTH C KOJIUYECTBOM
MOJIEKYJI B €JUHUIIE 00bEMa BEILIECTBA

3.5 Cuiia Kak XapakTepHCTHKA B3aUMOICHCTBUS Tell

3.6 Cuna ynpyroctd u 3akoH ['yka. V3MmepeHue cuibl ¢
IOMOILBIO TMHAMOMETpA

3.7 SIBneHue TAroTeHus U cuia Tsbkectu. Cuia TSHDKECTH Ha
npyrux mianerax. Bec Tena. HeecomocTh

3.8 Cuna tpenusi. TpeHHE CKOJNBXKEHHS U TPEHUE TOKOA.
Tpenue B npupoie U TEXHUKE

3.9 CnoXeHue Cuil, HaIpaBJICHHBIX MO OJHOW IPSMOM.

PaBHozaencTByIOIIAs CHUIT




3.10

[TpakTrueckue paboThI

OnpeneneHue CKOPOCTH PaBHOMEPHOIO  JIBHXKCHUS
(mapuka B OKHUJIKOCTH, MOJEIH JJIECKTPUUECKOTO
aBTOMOOWJIS U TakK Jiajiee).

Ornpenenenre cpeaHel CKOPOCTH CKOJIbXKEHUS Opycka
WM [IAPUKa 10 HAKJIOHHOW TJIOCKOCTH.

OrnpeneneHre MmIOTHOCTH TBEPJOTO TENa.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PaCTSHKEHUS
(medpopmanum) IpyUHBI OT TPUIIOKEHHOU CHJIBI.
OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIbKGHHMS ~ OT Beca Tejla M Xapakrepa
COTPUKACAIOUTUXCS TTIOBEPXHOCTEM

3.11 dusnyecKkue sBJICHUS B IPUPOJE: IIPUMEPHI ABUKECHUS
C pa3snU4HBIMH CKOPOCTSMH B JXMBOM U HEKHUBOU
IPUPOAE, NEHCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHuyeckue ycTporucTBa: AMHAMOMETP, OAIUITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )XMIKOCTEM 1 TA30B

4.1

HaBnenue TtBepmoro tena. CrocoObl yMEHBIIICHUS H
YBEJIIMYEHUS TaBICHUS

4.2

JlaBnenue ra3za. 3aBHCUMOCTb JIaBJICHUS T'a3a OT 00beMa,
TeMIIepaTypbl

4.3

ITepenava naBiieHUs TBEPABIMU TEIAMHU, XKUIKOCTSIMU U
rasamu. 3akoH [lackais. [ITHeBMaTHyecKre MalliHbl

4.4

3aBUCUMOCTh  JAaBJCHUS JKUJAKOCTH OT TJyOUHBI.
IMuapocratnueckuii napajoxc. CooOmaromuecst
cocybl. ['napaBinyeckrue MexaHu3Mbl

4.5

Atmochepa 3emsin U arMocepHOE  JaBJICHHE.
[IpyunHBl  CylIeCTBOBAaHUS BO3AYIIHOM  00OJIOYKU
3emu. OnbIT Toppuuemnu. 3aBUCHUMOCTD
aTMOoc(epHOro IaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenne atmocdepHoro naiaeHus. [IpuGopsr s
U3MEpPEHUs aTMOC(HEPHOTO AaBICHUS




4.7

JlelicTBUE KMAKOCTM M ra3a Ha NOTPYKEHHOE B HHX
Teno. BreiTanmkuBaromas (apxuMenoBa) cuia. 3aKoH
Apxumena

4.8

[InaBanue Ten. BozayxoriaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Telna B BOJAE OT
00beMa OTPyKEHHOM B KUJKOCTh YaCTH TeJa.
Onpenenenve BBITAIKMBAIOIIEH CWIBI, IEUCTBYIOLIEH
Ha TEJIO, NOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCHMMOCTH BBITAJKUBAIOIIEH CHUJIbI,
JEUCTBYIOLIEN HA TEJO B KUJIKOCTH, OT MacChl Tea.
OnbITHI, JEMOHCTPUPYIOILLHE 3aBUCUMOCTD
BBITAIKABAIOIIEH CHJIbL, JIEMCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT 00beMa MOTPYKEHHOM B KUJIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoncTpyupoBanue apeoMmeTpa WA KOHCTPYHPOBAHUE
JIOJIKU Y OTIIPENICIICHUE €€ TPY30MOABEMHOCTH

4.10

dusnyeckue  ABICHUS B TNPUPOJES:  BIMSHUE
aTMOC(EPHOTO  JIaBJICHUS HA JKHBOW  OPTaHM3M,
MJIaBaHUE PhIO

4.11

TexHHuecKre YCTpPOMCTBA: COOOIIAIOIIMECS COCYIBI,
YCTPOHCTBO BOJIONPOBOA, THAPABINYCCKAN TIpecc,
MaHOMETp, OapoMeTp, BHICOTOMED, MOPIIHEBON HAcoC,
apeoMeTp

PABOTA, MOILIHOCTD, SHEPI'A

5.1 Mexannueckas paboTa

5.2 Mexannueckass MOIITHOCTh

53 [IpocThle MexaHU3MBI: pblyar, OJOK, HaKJIOHHas
wiockocTb. [IpaBuio paBHOBecus pbryara

54 [TpumeneHue npaBuia paBHOBECHS pblyara K OJI0Ky

5.5 «3onotoe  mpaBwio»  MexaHukd.  Koadduuument

NoJIe3HOr0  JedcTBUsl ~ MexaHu3moB.  [IpocTbie




MCXaHH3MbI B 6BITy H TCXHUKE

5.6 [ToTeHIManbHast SHEPTUM Teja, MOAHATOr0 HaJl 3eMiiei
5.7 Kunetnueckas sHeprus
5.8 [lonHass mMexaHWYeckas SHEpPrus. 3aKOH WM3MEHEHHUS U

COXpaHCHUA MEXaHUYECKOM OHCPIrun

5.9 [IpakTudeckue pabOThI:

Onpenenenre padOThl CUJIBI TPEHUS PU PABHOMEPHOM
JIBMKEHUM TeJa MO0 TOPU30HTAIBHON MTOBEPXHOCTH.
HccnenoBanue yciioBHil paBHOBECHS pblyara.
N3mepenue KII/[ HaKIIOHHOW MIOCKOCTH.

N3ydeHne 3aKk0Ha COXPAaHEHUSI MEXAHUYECKON SHEPTUH

5.10 Pusnueckue SBICHUS B INPUPOJAE: pbIYATHM B TEIE
YeJI0BEKa
5.11 TexHuueckrue YCTpPOWCTBA: pblyar, MOABMKHBIA U

HETIOJIBMKHBIN OJIOKH, HAKIIOHHAS TJIOCKOCTh, IPOCTHIC
MEXaHU3MBbI B OBITY

Tabnuua 22.2

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
o0OpazoBarenbHOI MporpaMmsl (8 Kitacc)

Kon [IpoBepsiemMbie MPeIMETHBIE PE3YyJIbTaThl OCBOCHUSI OCHOBHOM
IpOBEpsAEMOr | 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O 001IEr0o 00pa30BaHUs
0 pe3yJibTara

1.1 UCIOJIB30BATh MMOHITUS

1.2 pa3yInyaTh SBJICHHS IO ONHUCAHUIO UX XAPAKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX IaHHOE (PU3NYECKOE
SIBJICHUE

1.3 pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3UUYECKUX SIBJICHUU B
OKpYXalollleM MHpE, B TOM 4YHCI€ (U3HUYECKUE SIBIICHUS B
OpUpoAe, NpU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/ayy B




y4eOHYI0, BBIACISITh CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH)
bu3nYeCKUX SIBICHUN

1.4

ONHMCHIBATh W3YUYEHHBIC CBOWCTBA TeNl W (DU3MUECKHUE SBICHUS,
UCIIONB3Ys (PU3NUECKrEe BEJIUYUHBI, IPU OMUCAHUU MPABUIBLHO
TpakTOBaTh (PU3MYECKUM CMBICT HCHOJb3yEMbIX BEJIUYHH,
0003Ha4YeHUsT U €AMHUIBI (U3UYECKUX BEIUYUH, HAXOJUTh
bopMyJIbl, CBS3BIBAIONIME JAHHYIO (PU3MUECKYIO BEIUYUHY C
JPYTUMHU  BEIMYMHAMH, CTPOUTHh TpadUKu  W3YUYEHHBIX
3aBUCUMOCTEH (PU3NUYECKUX BETUIHH

1.5

XapaKTepu30BaTh CBOMCTBA TeJl, (U3UYECKHE SBJICHUS U
MPOIECChI, UCIOJIB3YsI M3YUECHHBIEC 3aKOHBI, MPU ATOM J1aBaTh
CIIOBECHYI0  (OPMYJIMPOBKY 3aKOHa M 3allUCHIBATh  €I0
MaTeMaTU4YECKOE BbIPAKECHHE

1.6

OOBSCHATH (PU3HYECKHE MPOIIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMd MPAKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa: BbIABIATh PUUYUHHO-CIIECCTBEHHBIE CBSI3U, CTPOUTH
00bsicHeHHe W3 1 - 2 JOrMYECKUX IIaroB ¢ MOMOIIbI0 1 - 2
M3YUCHHBIX CBONCTBA (PUBMUECKUX SBICHUM, (PU3MUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

pelIaTh pacYeTHbBIC 3aJ1a4d B 2 - 3 NEUCTBUS, HCIIOJIb3YSI 3aKOHbI
u (GopMyJibl, CBSI3bIBaIONIUE (PU3NYECKUE BEIUYMHBI: HA OCHOBE
aHajau3a YCJIOBHUS 3aJayd 3alHChbIBaTh KpaTKOE YCIIOBHE,
BBISIBIISITh HEJIOCTATOK JIAHHBIX /IS pELlIeHUs 3a7ja4uM, BEIOUpATh
3aKOHBI M POPMYJIIbI, HEOOXOIUMBIE [Tl €€ PEIICHUS, TPOBOIUTH
pacdyeTbl W CpaBHUBATH MOJNYYCHHOE 3HaueHUE (PU3NUECKOU
BEJIMYUHBI C U3BECTHBIMHU JIAHHBIMHU

1.8

pacrno3HaBaTh IPOOIEMbI, KOTOPbIE MOXKHO PEIIUTh MPY ITOMOIIIH
bu3HYEeCKUX METOIOB, HWCIONB3YSl OIMHCAHUE HCCIEIOBAHUS,
BBIJICIIATH MPOBEPSIEMOE  MIPEAIIOI0KEHHUE, OLICHUBATH
MPaBUIBHOCTh TOPSJIKA TPOBEIACHUS HCCIECAOBAHMS, [€aTh
BBIBOJIBI

1.9

IPOBOAUTD OMBITHI MO HAOMIOAECHUIO (PU3HMUECKUX SIBICHUM WIH
(U3MYECKUX CBOMCTB TeNl: (POPMYJIHpPOBAaTH MPOBEPSEMBIE
NPEANOIOKEHUs, COOUpaTh YCTAHOBKY U3 MNPEII0KEHHOTO
000OpyJl0OBaHUs, ONKCHIBATH XOJ ONbITA U (POPMYJIUPOBATH




BBIBOJBI

1.10

BBITIOJTHSATh MPSAMbIE U3MEPEHUSI C KCII0JIb30BAHHEM aHAJIOTOBBIX
npuOOpPOB M JATYNKOB (U3UYECKUX BEIMYWH, CPaBHUBATH
pe3yabTaThl HM3MEPEHUM C YYEeTOM 3aJaHHON alCONIOTHOU
MOTPEIIHOCTH

1.11

IPOBOJNUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (U3NUYECKOM
BEJIMYMHBI OT JPYrOW C MCIOJB30BAHUEM IPSAMBIX U3MEPECHMIM:
IUIAaHUPOBATH UCCIEAOBAHUE, COOMPATHh YCTAHOBKY M BBIMOIHATH
U3MEpPEHHUs, CIeaysl NPEeaOKEeHHOMY IUIaHy, (PUKCUPOBATh
pe3ysbTaThl IOJIyYEHHOM 3aBUCUMOCTH B BUJAE TaOIull U
rpauKoB, JenaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BAHUS

1.12

MPOBOJAUTh KOCBEHHBIC M3MEPECHHUS (PU3MYECKUX BEIUYMH:
IJIAaHUPOBATh M3MEPEHMs, COOUpaTh AKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEIys MPEII0KECHHON MHCTPYKIUU, U BBIYUCIIATH
3HAYCHUE BEJIMYUHBI

1.13

COONIFO/IaTh TMpaBWiIa TEXHUKH O€30MacHOCTH MpH padoTe ¢
71a60paTOPHBIM 000pYA0BaAaHHUEM

1.14

XapaKTepU30BaTh MPUHITUIIBI JEUCTBUSI U3YUECHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX OMUCAHUSA, UCIIOJIb3YS
3HaHMS O CBOMCTBAX (PU3MUYECKHX SBJICHUNH U HEOOXOIUMBbIC
bu3ndecKue 3aKOHOMEPHOCTH

1.15

pacro3HaBaThb  IMPOCTbIE  TEXHUYECKHME  YCTPOWCTBA U
U3MEPUTEIbHBIE TPHOOPHI MO CXEeMaM M CXEMaTHYHBIM
PUCYHKaM, COCTaBJIATh CXE€MBbI DJJCKTPUYECKUX LEmeu ¢
MOCJIEAOBATENBHBIM U MapaIEIbHBIM COCTUHEHUEM DJIEMEHTOB,
pasziuyasi yCIOBHbIE 0003HAUEHUS SJIEMEHTOB 3JIEKTPUYECKUX
Hemneu

1.16

MPUBOJUTh TPHUMEPHI (HAXOIUTh HH(POPMAIMIO O TMpUMEpPax)
MPAaKTUYECKOIO0  MCMHOJIb30BaHMsI  (DU3MYECKUX 3HAHUM B
MOBCEIHEBHON >KM3HU [JIsi OoOecrieueHusi Oe30MacHOCTH TpHU
oOpamieHun ¢ OpudopaMU U TEXHUYECKUMH YCTPOMCTBaMH,
COXpPaHEHHS 3JI0POBbS M COOJIFOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpelie

1.17

OCYILECTBIJISITh TOUCK UH(POpMAIUU (DU3NUECKOTO COJECpPIKAHUS




B ceTu MHTEpHET, Ha OCHOBE HMMEIOIIMXCA 3HAHUW U IYyTEM
CpaBHEHUS JIOTIOJTHUTEIIBHBIX HCTOYHHUKOB BBIJICIISITD
nH(popMaIio, KOTopas SIBJISETCS MPOTUBOPEUUBON MU MOXKET
OBITh HEJIOCTOBEPHOMU

1.18

UCIIOJB30BaTh TMPHU BBHINOJHEHUU YYEOHBIX 3aJlaHUl HAy4HO-
NONYJSIPHYIO ~ JUTepaTypy  (GU3HUYECKOrO0  COACpKaHMS,
CIIpaBOYHBIE MaTepuaybl, pecypchbl cetu HHTepHeT; BIaJeTh
pueMaMH  KOHCIIEKTUPOBAHUS  TEKCTa, MpPeoOpa3oBaHMs
nH(pOpMaIu U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHbBIE THCbMEHHBIE W KpaTKUE YCTHBIE
coobmieHusi, 0000mas uHOpMAIUMIO U3 HECKOJIBKUX
UCTOYHUKOB (PU3UUYECKOTO COJIEP’KaHuUs, B TOM YUCIIE MyOIUYHO
IPEACTABIIATh PE3YJIbTAThl MPOCKTHON HMJIM UCCIEN0BATEIbCKON
JEeATENbHOCTH, TP 3TOM I'PAaMOTHO HCIIOJIb30BaTh M3Yy4YECHHBIN
NOHATUUHBIM  ammapaT Kypca  (U3HKH,  COINPOBOXKIATh
BBICTYIUICHUE NMPE3EHTALUEN

1.20

IpU  BBIIOJHEHUH YYE€OHBIX MPOEKTOB U  HCCIEIOBAaHUMN
(bU3HYECKUX MPOLECCOB pacnperesiTh 00S3aHHOCTH B IpyMIe B
COOTBETCTBHM C IIOCTaBJICHHBIMHM 3aJadyaMH, CICAUTH 3a
BBIMIOJITHEHMEM IIJJaHa JIEHCTBUH M KOPPEKTHUPOBATh €TO0,
aJIecKBaTHO OLICHUBATh COOCTBEHHBIM BKJaJ B JAESITEIBHOCTD
IpylIbl, BBICTPAWBATh KOMMYHUKATHBHOE B3aMMOJEHCTBHE,
IPOSIBIISIS TOTOBHOCTH pa3peiaTb KOH(DIUKTHI

Ta0muna 22.3

[IpoBepsiembie 371eMEHTHI coaepkaHus (8 Kiacc)

Kon
pasnena

KOI[ HpOBepﬂeMBIG SJICMCHTHBI COACPKAHUA
OJICMCHTA

6

TEIIJIOBBIE ABJIEHUA

6.1 OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOU
TEOpUU CTpPOEHUs BellecTBa. Macca U pa3Mepsl
MosieKyJl.  OmbITbl, TOATBEPXKIAIOLUIME  OCHOBHbBIE
IIOJIO’KEHUST MOJIEKYJISIPHO-KUHETUYECKOHN TeopUn




6.2 Mopenn  TBepAOro, JKHAKOTO M  ra3o00pa3HOro
coctosHMi BemiecTBa. Kpucramnmueckue u amopdHbie
Tena

6.3 OObsicHEHUE CBOMCTB I'a30B, )KUJIKOCTEW U TBEPABIX TeEll
HAa OCHOBE TOJIO)KEHUH MOJEKYISIPHO-KUHETUYECKON
TEeOpUu

6.4 CMmauMBaHKE U KalWJUISIPHBIE SIBJICHUS

6.5 TeroBoe pacIMpeHne U CKaTue

6.6 Temneparypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO
TEIIOBOIO JIBUKEHUS YACTHUII

6.7 BuyTpennss SHEprusl. CnocoObt M3MEHEHUSA
BHYTPEHHEHW SHEpruu: TeIvionepenaya U COBEPIICHUE
paboThI

6.8 Buabl Temionepenayu: TemIOoNpoBOHOCTh, KOHBEKIIUS,
U3ITy4YEeHHE

6.9 KonmugectBo TemimoThl. YIeiabHas  TEINIOEMKOCTH
BEIIECTBA

6.10 TermooOMEH M TEIIOBOE paBHOBECUE. YPaBHEHUE
TEeIJI0Boro OanaHca

6.11 [ImaBienne ©  OTBEpPACBAHME  KPUCTALINYECKUX
BELLIECTB. Y JeJIbHASI TEIIOTA IJIABJICHUS

6.12 [TapooOpazoBanne w©  KoHAcHcamms. VcrapeHwue.
Kunenme. VYnaenpHas Teruiota mapooOpa3oBaHMS.
3aBUCUMOCTb TEMIEPATYPBI KUIIEHUSI OT aTMOC(EPHOTO
JaBJICHUS

6.13 Bnaxxnocts Bo3yxa

6.14 DHeprus TOIJIMBa. Y IeJIbHas TEIJI0Ta CrOpaHus

6.15 [Ipunuunel  paboTel TermmoBbiX aBurarenerd  KITJ]

TEIUIOBOTO JBUTaTENsA. TemIoBbIe ABUTATENIM U 3allUTa
OKPYKaroIIEnl Cpebl




6.16

3aKOH COXpaHEHMS M IIPEBPALLICHUS DHEPIUHA B
TEIUIOBBIX IIPOLECCaX

6.17

[IpakTuueckue pabOTHI:

OnbITEI 10 0OHapyKEHHIO JNEUCTBUS CHUII
MOJIEKYJISIPHOTO MTPUTSKECHHUS.

OnbITel MO BBIPAIMBAHUIO KPUCTAJJIOB NOBAPEHHOMU
COJIM WJIM caxapa.

OnbITel 1O HAOMIOJEHUIO TEIJIOBOIO PaCHIMPEHUS
ra3oB, )KHUJKOCTEN U TBEPABIX TEIl.

Omnpenenenue AaBiIeHUs BO3AyXa B OaJUTOHE IIPHULIA.
OnbITEI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTDH JIaBJICHUS
BO3]lyXa OT €ro 00beMa U HarpeBaHuUs WM OXJIAXKICHUSI.
[IpoBepka THUIIOTE3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA KUJKOCTU B TEPMOMETPHUUECKOW TpyOKe OT
TEMIIEPATYPBI.

HabGmronenne n3MeHeHUs BHYTPEHHEH SHEPTUH Tejia B
pe3yJpTaTe Terionepeaayi U paboThl BHEITHUX CHIL
Hccnenosanune SIBJICHUSA TEII000MeHa npu
CMEIIMBAHUYU XOJIOJIHON U TOPSYEH BOJIBI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJIOW NP TEIJI00OMEHE ¢ HArpeThiM METATUYECKUM
LUUJIUHIPOM.

Onpenenenue yaenbHOM TEIUIOEMKOCTH BEIIECTBA.
HccenenoBanne npouecca uCapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.
Onpenenenue yaeabHONW TEMIOTHI IUIABJICHUS JIb1a

6.18

dusnueckre SBICHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HaTSDKEHWE W KalWUISIPHBIE SIBICHUS B MPHUPOJE,
KpHCTaJLIBI B IpUpoJe, u3inydeHue ComHia, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera

6.19

TexHuyeckrue yCTpPOMCTBA: KANWUIAPHI, IMPHUMEPHI
VCIIOJIb30BaHUsl KPUCTAIJIOB, )KUIKOCTHBIN TEPMOMETP,
JAaTYUK TEMIEPaTypbl, TEPMOC, CHUCTEMA OTOIUIEHUS
JIOMOB, THUTPOMETPHI, TICUXPOMETp, MapoBasi TypOuHA,
JIBUraTellb BHYTPEHHETO CrOPAaHMs




OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpu3zauus Ten. [[Ba poaa 3JIeKTPUUECKUX 3apsiiOB

7.2 B3anmopneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aMMOJICUCTBUS 3apsIKEHHBIX Tl
OT BEJIMYUHBI 3aPSAJI0B U PACCTOSHUSI MEXKAY TEIIAMH )

7.3 DIIEKTPUUECKOE oJie. HanpsixkenHocTh
anekTpuyeckoro nouss. IlpuHuun — cynepno3unuu
AIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

7.4 Hocurenu »3nexkTpuyeckux 3apsanoB. DJIEMEHTapHbIM
anekTpuueckuil 3apsag. Ctpoenne aroma. [IpoBonHuku
U JUAJIEKTPUKHU

7.5 3aKOH COXpAaHEHUS JIEKTPUUECKOTO 3apsiaa

7.6 OJIEKTPUYECKHM  TOK.  YCJIOBUSL  CYyLIECTBOBAHUS
AJIEKTPUUECKOTO TOKA. ICTOUYHUKHU TTOCTOSTHHOTO TOKa

7.7 JenicTBus AIEKTPUYECKOTO TOKa (TeruioBoe,
XUMHUYECKOE, MArHUTHOE). OJEKTPUUYECKUA TOK B
KUJKOCTSIX U razax

7.8 Onekrpuueckass uenb. Cuia TOKa. ODIJIEKTPUYECKOE
HaIpsDKEHNE

7.9 ConporusiieHue IIPOBOJTHUKA. VY nensHOE
CONPOTHUBJICHUE BEUIECTBA

7.10 3akoH Oma i1 y4acTka enu

7.11 [TocnenoBaTtenbHOE W TNapalieIbHOE COEOUHEHHE
MPOBOJHUKOB

7.12 Pabora u MOIIHOCTH JJIEKTPUUYECKOTO TOKA. 3aKOH
Hxoymnsg-Jlenna

7.13 DNeKTpUYEeCKUe Lenu UM MOTPEOUTENH 3IIEKTPUYECKON
sHepruu B ObITy. KopoTkoe 3ambikaHue

7.14 [TocTosiHHBIE MarHuThl. B3anmoaencTBUE MOCTOSHHBIX

MarauToB




MarautHoe 1ojie. Mar"guTtHoe TIOoJIe 3eMJIH U €ro
3HAaUE€HHUE U )KU3HHU Ha 3eMIIe

7.16

OneiT Opcrena. MarHuTHOE MOJE 3IEKTPUUYECKOTO
ToKa. [IpMeHeHue 3J1IeKTpOMarHuTOB B TEXHUKE

7.17

JlelicTBME MAarHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM.
DNEeKTpOABUTATENb MOCTOSHHOIO TOKa. Mcronb3oBanue
JJIEKTPOJABUTATENIEH B TEXHUYECKUX YCTPOWCTBAxX M HA
TPAHCIIOPTE

Oneiter  @apages.  SIBneHue  3IE€KTPOMArHUTHOU
nHaykuyu. [Ipasuno Jlenna

7.19

DIIeKTpOoreHeparTop. Cnoco0Ob1 MOJTy4YEeHUS
JIEKTPUYECKOW  DHEPTrUU.  DJEKTPOCTAHIMKU  Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTUH

7.20

[TpakTruueckue pabOTHI:

OnpITHI 1O HAOJIIOICHUIO 3JIEKTPU3ALMH TE UHIYKIUEH
Y IIPU CONIPUKOCHOBEHUH.

HccnenoBanne NEHUCTBUSA DJIEKTPUYECKOTO IO HA
IIPOBOJHUKH U TUDJIEKTPHUKHU.

COopka u mpoBepka padOTHl AIIEKTPUUYECKOW LENU
IIOCTOSIHHOT'O TOKA.

W3mepenne u peryJnpoBaHue CUIIbI TOKA.

N3mepenne u perympoBaHue HaIPsKEHHUS.
HccnenoBanne 3aBUCMMOCTH CWIBI TOKA, HIYLIETO
4yepe3 pe3ucTop, OT CONPOTUBJIEHUS PE3UCTOpPA H
HaIpsDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
JIEKTPUYECKOIO CONPOTHUBIICHUS INPOBOJHUKA OT €ro
JUITMHBI, IUIOLIAJX TIOTIEPEYHOI0 CEYEHUS U MaTepHaAIa.
[IpoBepka mpaBuia CIIOXKEHUS HANPSKEHUN TPH
IIOCJIEIOBATENBHOM COEAMHEHNH JIBYX PE3UCTOPOB.
[IpoBepka mpaBwiia sl CUIIBI TOKA IIPU NapaJIEIbHOM
COEAMHEHNH PE3UCTOPOB.

Omnpenenenne pabOThI 3JIEKTPUUECKOIO TOKA, UIYLIErO
qyepe3 pe3ucTop.

OnpeneneHue  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKA,




BBIJICIIIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYLIETO
yepes JIAMIIOUKY, OT HaNpsKEHUS Ha HEMl.
Onpenenenue KII/[ HarpeBarens.

UccnenoBanue MarduTHOIO B3aUMOJCHUCTBUSA
MOCTOSIHHBIX MarHuTOB.

N3ydeHnne MarHUTHOTO TMOJISI MOCTOSHHBIX MAarHUTOB
npyu UX 0ObEIUHEHUU U PA3ACIICHUH.

HccnenoBanne JEWCTBUS DIEKTPUYECKOTO TOKA HaA
MarHUTHYIO CTPEJIKY.

OnbITEl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH  CHJIBI
B3aMMOJICHCTBUS KaTYIIKH C TOKOM U MarHUTa OT CUJIbI
TOKA W HAllPaBJIEHUS TOKA B KATYIIKE.

N3ydeHne neicTBUs MarHUTHOTO TOJIL HA MPOBOJIHUK C
TOKOM.

KonctpyupoBanue u M3y4ECHUE paboThI
3JIEKTPOABUTATEIIS.

N3mepenue KII/I anekTpoaBUTraTeIbHON YCTAHOBKH.
OMNBITHI IO UCCIIEIOBAHUIO SIBICHUS AIEKTPOMArHUTHON
VHIYKUWAW: HCCIENOBAHUE HW3MEHEHUM 3HAYEHUS U
HaIPaBJICHUS] UHYKIIMOHHOTO TOKa

7.21 dusnyeckue SBJICHUS B TNPHUPOJE: DJICKTPUUECKHUE
SBICHUS B arMocdepe, DICKTPUYECTBO  JKHBBIX
OpraHu3MOB, MAarHUTHOE T10JIe 3eMIIH, ApEH} MOITIOCOB,
POJIb MATHUTHOTO TOJIS JIJISl 5KU3HU Ha 3eMJie, TIOJISIPHOE
CUSIHUE

7.22 TexHnueckne yCTpOMCTBA: JJIEKTPOCKOIl, AMIIEPMETD,
BOJIbTMETP, PEOCTAT, CUETUYUK DJIEKTPUUECKON SHEPTUH,
3JIEKTPOOCBETUTEIbHBIE MPUOOPBI, HarpeBaTEIbHbIC
AIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKHUE
NPEeIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJABUTATEIb
MOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSTHHOTO TOKa

Tabnuua 22.4

[IpoBepsiembie TpeOOBaHUS K Pe3yJIbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarenbHOI mporpaMmsbl (9 kitacc)



Kox
IIpOBEPSIEMOT
0 pe3yJibTaTa

IIpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
o0pa30BaTeNbHOM POrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMsI

1.1

HCIIOJIB30BAThL U3YUCHHBIC ITOHATHUS

1.2

pa3inyath SIBJICHUS O OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE (PU3HYECKOE
SIBJICHUE

1.3

pacro3HaBaTh MPOSIBICHNE U3YYECHHBIX (DU3MUECKHUX SBICHHUH B
OKpYXalollleM MHpE, B TOM 4YHCI€ (U3HYECKUE SIBIICHUS B
IpUpoAe, NpU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIICNATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
(du3nyecKuX ABJICHUN

1.4

ONKCHIBATh W3YUYEHHBIE CBOMCTBA Tell U (PU3UUECKHUE SIBJICHUS,
UCTOJIb3Ysl (PU3NYECKHE BETUYUHBI, TP OMUCAHUU MPABHIILHO
TPAKTOBATh (PU3MYECKUI CMBICA MCHOJIb3YEMBIX BEJIWYUH,
0003HAUYEHUsA W €AMHULBI (PU3NYECKUX BEJIUYMH, HAXOAMTH
(dbopMyIibl, CBSA3BIBAIOLIME TAaHHYIO (U3MUYECKYIO BEIUYHHY C
IPYTMMH  BEJIMYMHAMH, CTPOUTh TpaduKd  HU3YUCHHBIX
3aBUCUMOCTEN (PU3NUECKUX BETUUNH

1.5

XapaKTEepU30BaTh CBOWCTBA TN, (UBMYECKUE SBICHHUS U
MPOIIECCHI, MCIOJIb3ysl M3YUYCHHbIC 3aKOHBI, IIPU 3TOM J1aBaTh
CJIOBECHYI0  (OPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €r0
MAaTEMaTHYECKOE BBIPAKEHUE

1.6

OOBSCHATH (PU3UUECKHE TPOIECCHI M CBOMCTBA TEN, B TOM YHCTIE
M B KOHTEKCTE€ CHUTyallMl MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbISBIATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsACHEHHUE U3 2 - 3 JOrHYECKHUX IIAaroB C IIOMOIIBIO 2 - 3
W3YUCHHBIX CBOHCTBA (PUBMYECKUX SBJICHUM, (PU3MUESCKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHbIE 3a7a4u (ONUparoluecs Ha cucteMy u3 2 - 3
YpaBHEHHUI), UCIOJb3ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLIME
¢u3nyeckue BEIWYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3ajjauu
3alHMCBIBATh KPATKOE YCJIOBHUE, BBISBIATH HENOCTAIOLINE WU




M30bITOYHBIE JaHHbIE, BBIOMpPATh 3aKOHBI U  (OPMYJIBL,
HEO0OXOAMMBIE JJI PEIICHHUs], TPOBOJIUTH PACUETHI U OLICHUBAThH
PEATUCTUYHOCTh  TOJYYEHHOTO  3HaueHus  (U3HYECKOU
BEJIMYMHBI

1.8

pacno3HaBaTh NPoOOJIEMbI, KOTOPHIE MOKHO PELIUTH TPU MTOMOILU
bu3MYEeCKUX METOAO0B, HCIONb3YSl ONHCAHHE HCCIEIOBaHUS,
BBIJICJIATE  INPOBEPSAEMOE  IPEIIIOJI0KEHHUE, OLICHUBATH
IIPAaBWJIBHOCTh IIOPsIAKA IPOBENCHUSA HCCIECIOBAHUSA, JEaTh
BBIBOJIbI, MHTEPIPETUPOBATh pE3yJIbTaThl HAOMIOACHUM U
OIBITOB

1.9

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU
(bU3UYEeCKUX CBOMCTB TEJ: CAMOCTOSITEIHFHO COOUPATh YCTAHOBKY
13 N30BITOYHOTO HAOOpa 000PYyIOBaHMUS, ONMUCHIBATH X0/ OIBITA
Y €T0 Pe3yJIbTAThl, POPMYITHPOBATH BHIBOIBI

1.10

OPOBOAUTH IPU HEOOXOJUMOCTU CEpPHUI0 HPSMBIX HW3MEpPEHUH,
ONpenensisi CpelHee 3HAueHUE HU3MEPSEMOM  BEIUYUHBI
(bokycHoe paccTosiHME coOMparoniel JIMH3bI), 00OCHOBHIBATH
BBIOOp crioco0a u3MepeHus (M3MepUTeIbLHOro0 Npudopa)

1.11

IPOBOJNUTDH UCCIIEJOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BETUUHH
C HCHOJB30BAHHEM IMPSAMBIX HM3MEPEHHI: IUIAHUPOBATH
UCCJIEIOBAHUE,  CaMOCTOSITEIbHO  coOMpaTh  YCTaHOBKY,
buKkcupoBaTh  pe3yJbTaTbl  MOJIYYEHHOM  3aBUCUMOCTH
¢u3nyecKuX BEJIWYMH B BUAE TaOnMll U TrpaduKoB, JenaTh
BBIBO/IbI T10 PE3YJIbTATAM UCCIIEAOBAHUS

1.12

MPOBOJUTh KOCBEHHBbIE H3MEpPEHUSI (PUINYECKUX BEIUYUH:
IUIAHUPOBAaTh ~ U3MEPEHMsI, COOMpATh HKCHEPUMEHTAIbHYIO
YCTAHOBKY M BBIIIOJIHATh U3MEPEHMs, CIEAYs IPEMIOKECHHOU
WHCTPYKIUH, BBIYUCIIATh 3HAYEHNE BEJIMYMHBI M aHAJIM3UPOBATh
IIOJIyYEHHBIE PE3YJbTAaThl C YYETOM 3aJaHHOM MOTPEHNIHOCTH
U3MEPEHUN

1.13

cOONIO/IaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu paboTe ¢
1a00paTOpHBIM 000PYI0BAHUEM

1.14

pa3iindaTb OCHOBHBLIC IIPU3HAKHW H3YYCHHBIX (I)I/ISI/ILIGCKI/IX
MOHCHCﬁI MarcpuajibHasAd TOYKa, a0COJIFOTHO TBCPAOC TCIIO,




TOYCUHBIM MCTOYHHUK CBCTA, JIy4, TOHKaA JIMH3a, IIJIaHCTAapHasA
MOJICJIb aTOMa, HYKJIOHHAasA MOACJIb aTOMHOI'O A/1pa

1.15

XapaKTepu30BaTh MPHUHIIUIIBI EHCTBHS N3yUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONHUCAHUSA, UCIIOJIb3YS
3HaHMS O CBOMCTBAX (PUBMYECKUX SIBIEHUH M HEOOXOAUMBbIE
¢bu3nyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHBIE PHCYHKH HW3YYEHHBIX
TEXHUYECKUX  YCTPOWCTB, W3MEPUTEIBHBIX TPHOOPOB U
TEXHOJIOTHYECKNX  IPOIECCOB  IPH  pEIHIeHWH  ydeOHOo-
NPAaKTHYECKUX 3a7a4, ONTHYECKHE CXEMBl JII IMOCTPOCHHS
M300paKEHUI B IJTIOCKOM 3€pKaJie U COOMpAroIei JTMH3e

1.17

MPUBOJNTh TPUMEPHI (HAXOIUTh HH(POPMAIMIO O IpUMEpax)
NPAaKTHYECKOTO  WCIONB30BaHUs  (U3MYECKHX 3HAHUH B
MOBCEHEBHON KU3HU N7l obOecrieueHusi O€30MacHOCTH TP
oOpamieHuy ¢ NpubopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHUsSI 3JI0POBbSI U COOJIOJICHUS HOPM HKOJIOTHYECKOTO
MOBEICHUS B OKPYXKAIOLIEH Cpeie

1.18

OCYIIECTBIIATh MOUCK HH(POPMAIUHA (PUIUIECKOTO CONEPIKAHUS
B ceTu MHTEpHET, caMOCTOSTENbHO (HOPMYIUPYS TMOMCKOBBIN
3ampoC, HAXOAWUTh IIyTH  ONPEACNEHUS  JOCTOBEPHOCTH
MOJIy4eHHOW WH(OpMAIMM Ha OCHOBE HMEIOLIMXCS 3HAHUU U
JIOTIOJTHUTEJIbHBIX NCTOYHUKOB

1.19

UCIIOJB30BaTh MPHU BBHINMOJHEHUU YYEOHBIX 3aJlaHUil HAy4HO-
NONYJSIPHYIO ~ JUTEepaTypy  (GUBUYECKOrO0  COACpKaHUS,
CIIPAaBOYHBIE MaTepuaybl, pecypchbl ceTu HHTepHeT; BIaleTh
npueMaMH  KOHCIEKTUPOBAHUSA  TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIC COOOIIICHHS Ha
OCHOBE MH(pOpPMAITUN U3 HECKOIbLKUX UCTOYHUKOB (hU3UYECKOTO
CoJIepKaHus, MyOJIMYHO MPEACTABIATh PE3YJIbTAThl MPOSKTHOM
WA HCCJEI0BATEILCKON AEATEIBHOCTH, NMPU 3TOM TI'PaMOTHO
WCIIOJIb30BaTh W3YYEHHBIM MOHSATUMHBIN anmapar M3y4aeMoro
pasnena (pU3UKU U COMPOBOXKAATH BHICTYIUICHUE MPE3CHTAIuEn
C YU4€TOM OCOOCHHOCTEHN ayAUTOPUU CBEPCTHUKOB




1.21 IpU  BBIIOJHEHHH YYE€OHBIX MPOEKTOB W  HCCIEIOBAaHUMN
(bu3HYEeCKUX MPOLECCOB pacnperesiTh 00S3aHHOCTH B IpyMIe B
COOTBETCTBHM C TIOCTaBJIEHHBIMU 3aJayaMu, CIEAUTh 3a
BBIIIOJIHEHHEM IUIaHA JEUCTBHM M KOPPEKTHPOBATh €ro,
aJIeKBaTHO OLICHUBATh COOCTBEHHBIM BKJaJ B JAESITEIBHOCTD
IpYIIBI, BBICTPaMBaTh KOMMYHHMKAaTHBHOE B3aWMOJCHCTBUE,
IPOSIBIISIS TOTOBHOCTH pa3periaTb KOH(DIUKTHI

TaOmuna 22.5

[IpoBepsiembie 351eMeHTHI coaepkanus (9 kiacc)

Kon Kon [IpoBepsieMbie 27IEMEHTHI COAEPKAHUS
paszena | dJeMeHTa

8 MEXAHUYECKUE ABJIEHUA

8.1 Mexannueckoe JABMKEHHME. MarepuanbHas TOYKA.
Cucrema orcuera

8.2 OTHOCUTENBHOCTh MEXAHNYECKOTO NBUKECHUA
8.3 PaBHOMepHOE TpAMOIMHEHHOE JTBIKCHUE
8.4 HepaBHoMepHOe nipsaMonnHerHOe ABkeHue. Cpennsis

N MI'HOBCHHAsA CKOPOCTb TCJIa IIPU HEPABHOMCPHOM

JIBUKEHUU

8.5 YckopeHue. PaBHOyCKOpEHHOE MPSAMOJIMHENHOE
JBUKEHUE

8.6 CBoOoaHoe nmanenue. OneITel [ anuies

8.7 PaBHomepHoe nBmxkeHune mo okpyxHoctu. [lepumoa u

yacTtoTa oOpaieHus. JIuHeliHas U yrjioBas CKOPOCTH.
[leHTpOoCTpEMUTETBLHOE YCKOPEHUE

8.8 ITepBriit 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akoH HeroToHa




8.11

[IprHIMD Cynepno3uInuy CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuita TpeHHs: Cujla TPEHHUS CKOJIBXKEHHUSI, CUJla TPEHUS
IIOKOS, IPYyTH€ BUJIbI TPEHHUS

8.14 Cwia TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
Yckopenue cBOOOIHOTO aACHUS

8.15 JBwxenne 1uaHer Bokpyr Connupa.  llepsas
KOCMHUYECKasi CKOpoCcTh. HeBecoMocTh U neperpy3ku

8.16 PaBHOBecue  MarepuasbHOW  TOYKH.  AOCOIIOTHO
TBEPJ0€ TEJO

8.17 PaBHOBecne TBEpHOTrO TENma € 3aKPEIUIEHHOW OCBIO
BpaieHusa. MomeHt cuibl. LleHTp TskecTn

8.18 Nmnynbc Tena. 3menenne umnyinbca. MMIryasce cumel

8.19 3aKOH COXpAaHEHUSI UMITYJIbCa

8.20 PeakTuBHOE NBMOKEHHE

8.21 Mexanuueckasi paboTa U MOIIHOCTh

8.22 PaGota cun Tskectu, ympyroct, TpeHus. CBs3b
DHEPTUU U PAOOTHI

8.23 [TorenuuanbHasgs »dHeprus Tejla, MOAHATOTO  Haj
MOBEPXHOCTHIO 3eMJIH

8.24 [ToreHuuanbHas SHEPTUS CKATOU MPY>KUHBI

8.25 Kunernueckas sHeprusa. Teopema O KHHETHYECKOU
SHEPruu

8.26 3aKOH COXPAHEHUSI MEXAHUYECKON YHEPTUU

8.27 [TpakTruueckue pabOTHI:

OmpeneneHrue CpemHE CKOPOCTH CKOJBXKEHUS Opycka
VT IBYDKCHMSI TIAPUKA 110 HAKJIOHHOU TJIOCKOCTH.
Omnpenenenne yCKOpeHUs Tela MPH PaBHOYCKOPEHHOM
JIBDKEHUH 10 HAKJIOHHOM TIIIOCKOCTH.




VccnenoBanre 3aBUCUMOCTH TIyTH OT BPEMEHHU

Py  PaBHOYCKOPEHHOM JBIDKEHWH 0e3 HadabHOU
CKOPOCTH.

[IpoBepka THIOTE3bI: €CTU TMPU PaBHOYCKOPESHHOM
JBKEHUU 0€3 HAa4YaJIbHOW CKOPOCTH MYTH OTHOCATCS
KaK psAJl HEYETHBIX YHCET, TO COOTBETCTBYIOIIWE
MIPOMEKYTKUA BPEMEHHU OJMHAKOBHI.

HccnenoBanme 3aBUCUMOCTH CUITBI TPEHHS CKOJIBKCHHUS
OT CHJIBI HOPMAJILHOTO JTaBJICHHUS.

Omnpenenenue kKodppuMeHTa TPEHUS CKOJIbKECHHUS.
Omnpenenenre KeCTKOCTH TPy KHHBI.

Omnpenenenre paboThl CUITBI TPEHUS TPU PABHOMEPHOM
JBDKEHUH TeJa 10 TOPU30HTATBHOM MOBEPXHOCTH.
Omnpenenenre pabOThl CHITBI YIPYTOCTH MPHU TOIBEME
rpy3a C  UCIOJB30BAaHWEM  HEMOJBIKHOTO |
MOJABUYKHOTO OJIOKOB

8.28 du3nyuecKkue SABICHUS B MPUPOJE: TPUIUBBI U OTIIUBBI,
nBHKeHHE muiaHeT COJHEYHOM CHUCTEMBI, PEAKTUBHOE
JIBIKEHUE KUBBIX OPTaHU3MOB

8.29 TexHuyeckne yCTpPOWCTBA: CHOUAOMETpP, JATUYUKHU

IIOJIO’KEHMS], PACCTOSIHUS U YCKOPEHHUSI, PAKETBI

MEXAHUYECKHUE KOJIEFAHIA 1 BOJIHbI

9.1 KonebarenbHoe neuxenre. OCHOBHBIE XapaKTEPUCTUKH
Kosie0aHuil: mepuoi, 4acToTa, aMIUIUTYAa

9.2 Maremarnyeckui u NPy KUHHBIN MasITHUKHU.
[IpeBparienue sHepruu Npu KojaedaTeIbHOM ABUKEHUU

9.3 3aryxatomue KojeOaHus. BbIHYyXKIeHHbIE KoJieOaHUs.
Pe3onanc

94 Mexannueckue BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
[IposonbHBIE W TIONIEpEYHbIE BOJIHBI. J[JTMHA BOJHBI U
CKOPOCTb €€ pacrpocTpaHeHus. MexaHn4ecKue BOITHbI
B TBEPJIOM TEJI€, CEHCMHYECKHUE BOJIHBI

9.5 3ByK. ' pOMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa




9.6 WNHppa3Byk u yapTpa3Byk

9.7 [TpakTruueckue pabOTHI:
Onpenenenue 4YacToTbl M MepHoja  KoJeOaHui
MaTE€MaTUYECKOr0 MasgTHHKA.
Onpenenenve 4acToThl M Hepuoda  KoyieOaHUM
NPY>KUHHOTO MasiTHUKA
HccnenoBanne 3aBUCUMOCTM  IE€pUOJa  KoJeOaHUM
MOJIBEIIEHHOI'0 K HUTH I'Ppy3a OT JUIMHBI HUTH.
HccnenoBanre 3aBUCMMOCTH TIepHOJa KOJIeOaHUN
IPYKUHHOTO MasiTHUKA OT MaccChl rpy3a.
[IpoBepka HE3aBUCUMOCTHU NepruoAa KoJaeObaHuil rpysa,
MOJIBEIICHHOTO K HUTH, OT MAaccChl Ipy3a U >KECTKOCTHU
npy>kuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHUs

9.8 @usnyecKre SBJICHHS B NPUPOJAE: BOCIPUAITHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMUYECKUE BOJIHBI,
IyHaMH, 3X0

9.9 TexHH4eckre YCTpPOMCTBA: 3XOJIOT, HCHOJIb30BAHUE

yIIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE IIOJIE M OSJIEKTPOMAI'HUTHBIE

BOJIHbBI

10.1 DNEKTPOMArHUTHOE TO0JIE. DJIEKTPOMATrHUTHBIE BOJIHBI.
CBoiiCcTBa 3J1E€KTPOMArHUTHBIX BOJIH

10.2 [ITkaya 3JIeKTPOMAarHUTHBIX BOJIH

10.3 DJIeKTpOMarHuTHas npupona ceta. CKOpOCTh CBETA.
BonHoBEIE cBOMCTBA CBETA

10.4 [TpakTruueckue padbOTHI:
W3yyeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C
MOMOIIIO MOOMJILHOTO TeleoHa

10.5 dusnyeckue SBJICHUS B MPUPOJE: OHOJIOTHYECKOE
nerlcTBre BUIUMOTO, yIbTPa(HOIETOBOTO u
PEHTTE€HOBCKOTO U3JIyYEHHI

10.6 TexHnueckue YCTPOMCTBA: HCIIOJIb30BaHUE




QJICKTPOMAIrHUTHBIX BOJIH JJIAA COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA

11.1

.Hy‘ICBaH MOJICJIb CBCTA. HMctouHuku cBeTa

11.2 [IpssmMoMHEEHOE PACIPOCTPAHEHHUE CBETA

11.3 Otpaxenue cBera. [1nockoe 3epkaiio. 3aKoH OTpaKeHUs
cBeTa

11.4 [Ipenomnenue cBera. 3akOH TMPETOMIIEHUS CBETA.
[TonHOE BHYTpEHHEE OTpaKEHHUE CBETA

11.5 JInnza. Xonx myyen B IMH3E

11.6 Onrtuueckas cuctema ¢oToanmnapara, MHUKPOCKOINA U
TerecKona

11.7 ['ma3 kak onTuyeckas cucrema. bIM30pykoCcTs U
JATbHO30PKOCTh

11.8 Pasznoxenue 6enoro ceeta B cnekrp. OnbiTel HetoTOHA.
CrnosxeHue creKTpalbHbIX 1BETOB. /lucnepcus ceera

11.9 [IpakTudeckue pabOTHI:

HccnenoBanue  3aBUCHUMOCTH  yrjia  OTPa)KeHHUs
CBETOBOTO JIy4a OT yTJja MaJeHusl.

N3yueHne XapaKTepHCTUK H300pakeHUs MpeaMeTa B
TUIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH  yrjia  IPeIOMIICHUS
CBETOBOI'O JIy4a OT yrIjla MaJieHUs] Ha TPaHULE «BO3IyX
- CTEKIIOM.

[Tonmyyenne m300pa’keHUid € MOMOILBIO coOMparoen
JVH3BIL.

Omnpenenenne (OKYCHOTO PACCTOSHUS M ONTHYECKOU
CHJIBI COOMPAIOIIEH JTHH3HI.

OnbITHI 10 Pa3sIoKEHUIO OEJI0ro CBETa B CIEKTP.
OnpIThl MO BOCHPUATHUIO IIBETa MPEAMETOB MPH HX
HaAOJI0ICHUH Yepe3 [IBETOBbIE (PUIBTPHI

11.10

duznueckue sBieHUs B npupoje: 3atMenust CoinHua u
JlyHpl, 11B€Ta TEJ, ONTUYECKUE SBJICHUS B aTMocdepe




(uBet HeOa, pedpakius, pagyra, MUPax)

11.11 TexHnueckue YCTPOMCTBA: OYKH, IIEPUCKOII,
doToarnmapar, ONTUYECKUE CBETOBO/IBI

12 KBAHTOBBIE ABJIEHUA

12.1 Omneitel Pezepdopna m miianerapHas Mozenb aroma.
Mopaens atoma bopa

12.2 HNcnyckanue u morjonieHue cBera aroMoM. KBaHTHI.
JInHenyaTeie CIeKTPhI

12.3 PannoaktuBHOCTh. Anb(ha-, 6€Ta- U TaMMa-u3IyyeHuUs

12.4 Ctpoenue aromHoro sapa. Hyknonnas Mojaens
aTOMHOTO sizpa. M3oTomnbl

12.5 PagnoaktuBHbie npespamenus. llepuon monypacnana
aTOMHBIX sIIEp

12.6 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U
MacCOBOT0O YHCEIl

12.7 DHeprusi CBA3U aTOMHBIX sz1ep. CBsI3b MacChl U SHEPTUHU

12.8 Peakunu cunTesa u nenenuns saep. ICTOYHUKHY S3HEPTAK
ConHua u 3Be31

12.9 SnepHas osHeprernka. JledcTBUE  paIMOAKTUBHBIX
U3JIyYEHUN HA )KUBBIC OPTraHU3MBI

12.10  |IIpakTuyeckue paObOTHI:
HaOnronenue CrulomHBIX W JIMHEMYAThIX CIIEKTPOB
U3ITyYEHHUS.
HccnenoBanre TPEeKOB: U3MEPEHUE SHEPIMM YaCTHIIbI
10 TOpMO3HOMY IyTH (110 hoTorpadusim).
N3mepenne paanoakTuBHOTO (hoHa

12.11 dusnyeckue SBICHUSA B IPUPOAE: ECTECCTBEHHBIN
paauoaKTUBHBIN don, KOCMHUYECKHE Jy4H,
pPaaMOaKTUBHOE W3JIyYEHHUE MPUPOIHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX M3JIyYCHHH Ha OpPraHu3M
YyeJIoBeKa




12.12 TexHnueckue YCTPOMCTBA: CIIEKTPOCKOTI,
VHIMBUIyaJIbHBIN TO3UMETP, Kamepa BuibcoHa

28.8. Jlns mpoBeneHus OCHOBHOTO TOCYJapCTBEHHOTO JK3aMeHa Mo (pu3uke
(manee - OI'D no ¢u3MKe) UCHONB3yeTCs MepedeHb (KoAUu(PHUKATOP) MPOBEPSEMBIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOW MPOTpamMMbl
OCHOBHOI'0 00I1IeT0 00pa30BaHus U AIEMEHTOB COAEPKaHUS

Ta0muma 22.6

[Iposepsiembie Ha OI'D mo pusuke TpedoBaHUS
K pe3yJibTaTaM OCBOCHHsI OCHOBHON 00pa30BaTeNbHOM MPOTrpaMMBbl
OCHOBHOT'O 00IIIEr0 00pa3oBaHUs

Kon [IpoBepsiembie TpeOOBaHMS K TPEAMETHBIM PE3yJIbTaTam
MPOBEPSAEMOT 0a30BOTO YPOBHS OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOMN
0 TpebOBaHMS | MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus Ha ocHoBe DI'OC

1 [Tonumanue ponu GU3NKY B HAYYHOU KapTUHE MUPA;
c(hOpMHUPOBAHHOCTHh 0A30BBIX IMPEJACTABICHUN O 3aKOHOMEPHOM
CBS3M W TIO3HABAEGMOCTH SIBIICHUWA TPHUPOABI, O POJIHU
AKCIIEPUMEHTA B (PU3MKe, 0 cucTeMooOpasyrouei poiu Gu3nKu
B Pa3BUTHUU C€CTCCTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH, 00
HBOJIIOIUU  (PU3MYECKUX 3HAHUH W HMX pOJIM B LEJTOCTHOU
€CTECTBEHHOHAYYHON KapTUHE MHUpa, O BKJIAJI€ POCCHUICKUX U
3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE
MPOIIECCOB  OKPYXKAIOMIETO MHpA, pPa3BUTHE TEXHUKU U
TEXHOJIOTUHI

2 3HaHUs 0 BUAAX MaTepuu (BELIECTBO U TOJIE), O JIBIXKCHUH KaK
crioco0e CyIliecTBOBaHUS MaTepuu, 00 aTOMHO-MOJEKYJISIpHOU
TEOPUU CTPOEHUS BEUIECTBA, O (PUINUECKON CYIIHOCTH SBICHHI
npupoAbl (MEXAaHUYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U
KBAHTOBBIX);

yMEHHUE pa3finyaTh SABJICHHUS MO OMHCAHUIO HMX XapaKTEepPHBIX
CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOUIUX AaHHOE
busnUecKoe SBICHHE;

YMEHHE paclo3HaBaTh MPOSBICHUE H3YYEHHBIX (U3NYECKUX
SBJIICHUA B OKPYXalOIEM MHUpPE, BBIAEIAS HUX CYIIECTBEHHbBIE




CBOMCTBa (MPU3HAKH)

Brnaagenne ocHOBaMy NOHATUIHOIO arnmapara i CHMBOJIMYECKOTO
s3bIKa (PU3WKKA W HMCTOJB30BaHUE WX ISl PEHICHUS y4eOHBIX
3az1adyg;

YMEHHE XapaKTepPU30BaTh CBOMCTBA TeJl, (PU3NUECKUE SIBICHUS U
MPOIIECChI, HUCIOIL3YS (yHIaMEHTaJIbHbIE U JIMIIUPUUYECKHUE
3aKOHBI

YMeHue onMchiBaTh M3YUYEHHBIE CBOMCTBA Tell M (pU3myeckue
SIBJICHUSI, UCTIONB3YS (PU3UUECKUE BETUUHHBI

Bnagenne ocHOBaMH METOJIOB HAyYHOTO TMO3HAHUSA C yYETOM
cOOJII0/IeHUs ITpaBuyI 0€30MacHOro TPy aa:

HaOmoIeHNe (PU3NYECKUX SIBICHUI: YMEHHE CaMOCTOSTEIHHO
CcOOMpPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY W3 JIaHHOro Habopa
00Opy/IOBaHUSl IO HWHCTPYKLMH, ONMCHIBATH XOJ ONbITA U
3aIlMChIBaTh €0 Pe3yJIbTaThl, ((OPMYIUPOBATH BHIBOBI;
NPOBEJCHUE MPSIMBIX U KOCBEHHBIX HM3MEPEHUN (U3NUECKUX
BEJIMUMH: YMEHHE IUIAHUPOBATh W3MEPEHHS, CAMOCTOSTEIHHO
coOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY IO HMHCTPYKIIHH,
BBIUMCIISTH 3HAYCHUE BETMUMHBI M aHAIM3UPOBATH MOTyUCHHBIC
pe3ysbTaThl C Y4YETOM 3aJlaHHOM MOTPEIIHOCTH PE3YJIbTAaTOB
VU3MEpPECHUN;

IPOBEJICHUE HECIIOKHBIX IKCIEPUMEHTAIbHBIX HCCIIEJOBAHMIA;
CaMOCTOSITENTFHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
OPOBOANTH HCCIEAOBAaHWE [0 HWHCTPYKIUHU, NPEICTABIATH
MOJTyYEHHBIE 3aBUCUMOCTH (PU3NYECKHX BEIMYUH B BHJIE TaOJIHII
U TpaduKOB, YUYUTHIBATH TOTPEIIHOCTH, JAENaTh BBIBOABI IO
pe3yJibTaTaM MCCe0BaHus

[lonumMaHue XapakTEepHBIX CBOWCTB (DU3MYECKUX MOjeen
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TENIO, MOJEIU
CTPOEHMsI Ta30B, >KMJIKOCTEH W TBEpABIX TeN, IUIaHETapHas
MoOJie]b aTOMa, HYKJIOHHAsE MOJIeJIb aTOMHOIO siipa) U yMEHHE
MPUMEHSTH UX JIJIs1 00BACHEHUS] PU3NUECKHX MTPOIIECCOB

YMeHue oOBACHATh (PU3NYECKHUE MPOLIECCHl U CBOWMCTBA Tel, B
TOM 4YUCJI€ M B  KOHTEKCTE CUTyallul  MPAKTHKO-
OPUEHTUPOBAHHOI'O  XapakTepa, B YACTHOCTH, BBIABIATH




MPUYUHHO-CJICJICTBEHHbIC CBSI3M U CTPOUTH OOBSCHEHHUE C
OMOpON Ha W3YUYCHHBIC CBOMCTBA (PU3MUECKUX SIBJICHH,
buznYecKre 3aK0HbI, 3AKOHOMEPHOCTH U MOJIEITH

YMenue pemath pacueTHbie 3aiaun (Ha 06a3e 2 - 3 ypaBHEHU),
UCIIOJB3Ys 3aKOHBI U (HhOpPMYJIbl, CBSI3bIBaIOIUE (HU3UYECKUE
BEJINYMHBI, B YaCTHOCTH, 3aMMCHIBATh KPATKOE YCJIOBHUE 3aJ1auH,
BBISIBIISITh ~ HEJOCTAIOIIME JAaHHBIE, BHIOMPATh 3aKOHBI U
dbopMysbl, HEOOXOAMMBIE [JIsi €€ peIIeHUs, HCIOJIb30BATh
CIpPaBOYHbIE JIaHHBIC, MPOBOAUTH pPACUETHl U OLICHUBATH
PEAUTMCTUYHOCTh ~ TOJIYYEHHOTO  3HAaueHUs  (PU3HUECKOU
BEJIMYMHBI;, YMEHHUE OMNpEACNsITh pa3sMEpPHOCTh (puznueckoit
BEJINYMHBI, TTOJTy4YEHHOM MPHU PEIICHUU 3a/1a4U

YMeHHUe XapaKTepU30BaThb NPHUHLMUIIBI JTEUCTBHAS TEXHHUYECKUX
YCTPOMCTB, B TOM YHUCJIE OBITOBBIX TPUOOPOB, U MPOMBIIIJIEHHBIX
TEXHOJIOTUYECKUX IPOLECCOB II0 MX ONWCAHMIO, HUCIOJIb3YS
3HaHMS O CBOMCTBAX (PU3MYECKHUX SIBJICHUH U HEOOXOIUMBbIE
¢uznyecKkrue 3aKOHOMEPHOCTH

10

YMeHue uCnoib30BaTh 3HAHUS O (PUBMYECKUX SIBICHUSX B
MOBCEIHEBHON KM3HU [JIsi oOecrieueHus] Oe30MacHOCTH TPH
oOpamieHur ¢ OBITOBBIMU TPUOOpAaMH W TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHECHHS 3I0pPOBbS U COOJIOJCHHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPY’KalOIIeH cpejie; MOHUMaHUE
HEOOXOJIMMOCTH  TPHUMEHCHHS  JOCTHKCHUHM  (U3UKH |
TEXHOJIOTUH JJIsl pPallMOHATIBHOTO MPUPOIOTIOIB30BaAHUS

11

OmnbIT noucka, npeoOpa3zoBaHus U NPECTaBICHUs HH(DOPMALIUU
(bu3NYECKOro CoNIepKaHus C UCTIOIb30BAaHUEM HHPOPMAITIOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUI;

yMEHHUE OIIEHMBATh JOCTOBEPHOCTh MOJYYEHHOW HH(pOpMauuu
HA OCHOBE HMEIOIIUXCA 3HAHUM U JIONOJHHUTEIbHBIX
VCTOYHHKOB;

YMEHHE MCIMOIb30BaTh IPU BBIIOJHEHUU YUEOHBIX 3aJaHUM
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro cojiepaHus,
CIPABOYHBIE MaTEPUAIIbI, pECYpChl ceTH MHTEepHET;

BJIa/icHe 0a30BBIMHU HaBBIKAMHU MPeoOpa3oBaHUs HHPOPMAIIH
U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYTYHO; YMEHHME CO3/1aBaTh
COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE




I/IHCI)OpMaI_II/II/I U3 HCCKOJIBKMX MCTOYHHKOB

Ta0muma 22.7

[Tepedenn 3eMEHTOB coepkaHus, mpoBepsieMbix Ha OI'D o ¢usnke

Kon [TIpoBepsieMblil 3JIEMEHT CONEPKAHUS

1 MEXAHNWYECKHUE ABJIEHUA

1.1 |Mexanuueckoe nBuxeHne. MarepuanbHas Touka. Cucrtema oTcyera.
OTHOCUTENBHOCTH ABUKECHUS

1> |PaBHOMepHOe © HepaBHOMEpHOE MBIKEHUE. CpEIHss CKOPOCTb.
dopmyna sl BBIYUCICHUS! CPeHEN CKOPOCTH:
S

V=
l

13 |PaBHOMEpHOE MPSIMONMHEHHOE ABIKEHNE. 3aBUCUMOCTD KOOPIHHATHI
T€Ja OT BPEMEHH B CIlydya€ PAaBHOMEPHOIO MPSAMOJUHEUHOTO
JBH)KCHUS:

x(t) = xo + vyt.

['padukn 3aBUCMMOCTH OT BpPEMEHH U TPOEKIUH CKOPOCTH,
IIPOCKIMM TMEPEMENICHUS, IIyTH, KOOPAMHATHI IPU PABHOMEPHOM
IPSIMOJINHEWHOM JBUKEHUU

1.4 |3aBuCHMOCTP KOOpPAMHATBI Te€la OT BPEMEHH B  cllydae
PaBHOYCKOPEHHOT'O MPSIMOJIMHEWMHOTO IBUKEHUSA:

t2
x(1) =x, + vyl +a, >§

@opMynbl A TPOEKIUH TMEepEeMENICHUsl, MPOEKIMH CKOPOCTH U
MPOEKIIMK YCKOPEHHS] TPHU PABHOYCKOPEHHOM MPSMOJUHEUHOM
JBHKEHUU:

tz
Sx(t) :v0x >K+ax >§’




v.(t) =v,, +a, X,
a,(t) = const,
V2x2 - V1x2 = Zaxsx-

['padvky 3aBUCUMOCTH OT BPEMEHHM IS NPOEKIHMH YCKOPEHUS,
MPOEKLIMU CKOPOCTH, MPOEKIUU IEPEMEIICHUS, KOOPAWHATHI MPH
PaBHOYCKOPEHHOM IPSIMOJIMHENHOM JBHKCHUU

1.5 |CBoOognoe manenue. @opmylibl, OMUCHIBAIOIIME CBOOOIHOE MaJCHUE
TeJla MO BEpTUKAIU (IBIKEHHUE Teja BHU3 WM BBEPX OTHOCUTEIHHO
NOBEpPXHOCTU 3emiH). ['paduku 3aBUCUMOCTH OT BpPEMEHU s
MPOECKLIMN YCKOPEHUS, MPOEKIMU CKOPOCTH M KOOPAUHATHI MPH
CBOOOTHOM MMaJICHUH TeJia M0 BEPTUKAIIN

16 |CKOpOCTH pPaBHOMEPHOTO [BWKCHHS Tela IO  OKPYKHOCTH.
Hamnpasnenue ckopocTu.

@opmyna 1uisl BBIYHCICHUS CKOPOCTH YEpe3 paguyC OKPYKHOCTU U
nepro 1 OOpaIcHus
2P R
1% —=PK :
T
LlenTpOoCTpEMHUTENBHOE YCKOpPEHHUE. Hanpagnenue
HEHTPOCTPEMUTENLHOTO yCKOpeHus. Dopmysia st BBIYUCICHUS
YCKOpPEHUS:
2
Y
au —E.
dopmyiia, CBSI3bIBAIOIIAS TIEPUOJT U YACTOTY OOpAIlICHUS:
1
y=—
T
17 |Macca. IlnotHocTs BeniectBa. Popmyiia uisi BRIMUCICHHUS INIOTHOCTH!
m
p==
14
1.8 |Cwuina - BekTopHas ¢puzndeckas BenuauHa. CloKeHne CUil




1.9

SIBnenne unepuuu. Ilepoiit 3akoH HeroTona

1.10

Bropoii 3akon HproToHa:
|

.
F=mM.

CoHanpaBlICHHOCTh BEKTOpAa YCKOPEHHUS Tejla W BEKTOpa CHJIbI,
JICUCTBYIOIIEH HA TEJIO

1.11

B3aumopenicreue ten. Tperuit 3akoH HeroToHa:

F

|
2 1:'F1®2

@

1.12

TpeHI/IC IIOKOA W TPCHHUC CKOJIbKCHMHA. CDOpMYJ'Ia JJI1 BBIYMCIICHUA
MOJAYJIs CUJIbI TPECHUA CKOJIBXKCHHA:

F,=pxv

1.13

Hedbopmanus Tema. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH
ynpyroit nedopmaiuu (3akoH ['yka):

F =k>0I

1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCECMHUPHOT'O TATOTCHUA:

Cuna TspkecTH. Y CKOpeHHe CBOOOHOTO TaIeHUS.
dopmyna I BBIYMCICHHUS] CHJIBI TSKECTH BOJIM3U IMOBEPXHOCTH
3emutn:

F =mg.

JBmxenne mnanet Bokpyr ComnHua. IlepBasi kocMHudeckasi CKOPOCTb.
HesecoMmocTs U neperpysku

1.15

Wmnyinbc Tena - BEeKTOpHas (pu3ndecKasi BEJIUYUHa.
1 I
p=my

Nmnynbc CUCTEMBI TEIL.
N3menenne umnynsca. MiMimynsc cuibl

1.16

3aKoH COXpPaHCHHA UMITYJIbCA JIA SaMKHYTOﬁ CHCTCMBI TCJII.




| | |
p=my +m,v, =const.

PeaxtuBHOE nBUMKEHHIE

1.17

Mexanudeckast padorta. opmyina /it BBIYUCICHUS PAOOTHI CUJIBI:

A =Fscosa.

Mexanndeckast MOITHOCTD:

1.18

Kunernueckas u IIOTCHIHAJIbHAA SHCPI'HA.
CDOpMy.Ha JJI1 BBIYMCIICHU A KUHETUYECKOMN OHCPIUHU:

TeopeMa 0 KHUHETUYECKON YHEPIUU.
dopMyiia 1J11 BBIYMCIICHHS TOTEHIUAIBHONW YHEPTUU TeJIa, IIOJHATOTO
HaJl 3eMJICH:

E, = mgh

1.19

MexaHnueckast SJHEprus:
E =E\ + E,.

3aKoH COXPAaHCHHUA MEXaHMYECKOU OHCPIUH. CDOpMy.TIa JJIA 3aKOHa
COXpaHCHUA MEXaHUYECKOU OHCPIUU B OTCYTCTBUC CUJI TPCHUA:

E = const.

[IpeBpaleHre MEXaHUYECKOW SHEPT UM ITPU HAJTUIUU CUJIbI TPEHHUS

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Prruar. MoMeEHT CUJIBI:

M = Fl.
YcnoBue paBHOBECHS pblyara:

M1+M2+...:0.




[ToaBMKHBIN 1 HETTOABHUYKHBII OJIOKH.

—_ AT[OJ'Ie?»Haﬂ
KITJI mpocThIX MEXaHU3MOB, 1 =

3aTpadyCHHasz

1.21

JlaBnenue TBEpAOTO TEIA.
®opmyna A1 BBIYUCICHUS JaBJI€HUs TBEPIOIO Tea:

P ar

Jasnenue raza. AtMochepHoe aBJiIcHHUE.
['mapocTaTHyeckoe TaBjieHUE BHYTPH KUIKOCTH.
dopmyiia IS BBIYUCIICHUS AaBJICHUS BHYTPHU YKHJIKOCTH:

P =Ppgh+p..,

1.22

3akoH [Tackans. ['uapaBnudeckuii nmpecc

1.23

3akoH Apxumena. Popmysia s ONPENEIICHHS BBITATKUBAIOIICH
CHJIBI, IEHCTBYIOIEH Ha TEJIO0, HOTPYKEHHOE B XKUJIKOCTh WIH Ta3:

FApx. :ng

Ycnosue ninaBanus tena. [lmaBanue CYAO0B U BO3YXOILJTABAHHC

1.24

Mexanuueckue KoyieOaHusl. AMIUIMTYAa, TIEPUOJ W 4YacToTa
kosebanuii. Dopmyna, cBsI3bIBarOIAs YaCTOTY U MEPUO KOIeOaHUiA:

vV =—
T

1.25

MaremaTndecknii U NMpy>KUHHBIA MasTHUKU. [IpeBpaienne sneprun
pU K0JIeOATEIBbHOM JIBH>KEHHUH

1.26

3aryxaromue kosnebanus. Beinyxaennslie konebanus. Pezonanc

1.27

Mexanunyeckue BOJHBL. 1IponosibHble U nonepeyHbie BOJHBL. JlinHA
BOJIHBI U CKOPOCTb PaCIpOCTPAHEHHUS BOJIHBI:

A=vX

1.28

3ByK. ['poMKoCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha
rpaHmiie 1Byx cpel. MHppa3ByK U yiabTpa3ByK




1.29

[IpakTrueckue paboThI

N3Mepenue cpenHell IIIOTHOCTH BEIIECTBA; apXUMEIOBOW CHUIIBI;
YKECTKOCTH TMPYKHUHBI; KOADPUIIMEHTa TPEHUSI CKOJIBXEHUSI; paOOThI
CHUJIBI TPEHUSI, CUJIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JIBUKEHUS OpycKa
M0 HAKJIOHHOW IUIOCKOCTH; YCKOpPEHHs OpycKa MpH JBUKEHUU IO
HAaKJIOHHOW  IUIOCKOCTH; 4YacTOTBl W  Iepuoja  KoJieOaHHM
MaTEMaTUYeCKOTO MAasTHUKA; 4YacTOThl M TEpHoJa KoJieOaHUU
MPYKUHHOTO MAsiTHHKA; MOMEHTA CHJIbI, JEUCTBYIOIIErO0 HAa phIvar;
paboThl CHUJIBI YHNPYTOCTH TMpU TOABEME Tpy3a C IMOMOUIBIO
HETOJIBIKHOTO OJI0Ka; pabOThl CUJIBI YIIPYTOCTU MPHU MOABEME Tpy3a
C MMOMOIIILIO MTOJABUKHOTO OJI0KA.

HccnenoBanre 3aBUCHMMOCTH  apXHMMEJIOBOW CHJIBI  OT o0beMa
MOTPYKEHHOW YaCTH TeJIa U OT TNIOTHOCTH KHUJAKOCTH; HE3aBUCUMOCTH
BBITAJIKUBAIOIIEN CAJIBI OT MAcChl T€JIA; CHUJIbI TPEHUS CKOJIbKEHUS OT
CUJIbl HOPMAJbHOTO JAaBIICHUS U OT POJA TMOBEPXHOCTH; CHIIBI
YIOPYroCcTH, BO3HUKAIONIEH B MpYyKUHE, OT CTEeNeHU AedopMmanuu
NPYKUHBI, YCKOpPEHUsI OpycKa OT yIJIa HakKJOHA HaIpaBJISIIOLIECH;
nepuoja (4acTOThl) KOJeOAHUNW HUTSHOTO MasiTHUKA OT JJIMHBI HUTH;
nepuoaa KoJieOaHWM MPYKUHHOTO MasTHHKA OT MacChl Tpy3a H
JKECTKOCTH TIPY>KHHBI; MCCIICJOBAHUE HE3aBUCUMOCTH TMEPUOJIA
KOJICOaHHMI HUTSTHOTO MasiTHUKA OT MacChl Tpy3a.

[IpoBepka yciioBUsl paBHOBECHS phlyara

1.30

Pu3nyecKue ABICHUS B IPUPOJAE: TPUMEPHI ABUKEHUS C Pa3INYHBIMU
CKOPOCTSIMHU B )KMBOW Y HEXKWBOU MPUPOJIE, NIEUCTBUE CUIIbI TPEHHUS B
MPUPOAE M TEXHUKE, MPWINBBI W OTJIWBBI, JBUXCHHUE IUIAHET
COJIHEUHOUN CUCTEMBI, PEAKTUBHOE JIBUKCHHUE KUBBIX OPraHW3MOB,
phIUary B TeJie 4eJIOBEKa, BIUsHUE aTMOCHEPHOTO TaBJICHUS Ha )KUBOU
OpraHu3M, IUIaBaHUE pbIO, BOCHPUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CECMUYECKHUE BOJIHBIL, IIyHAMH, 3XO

1.31

TexHWYecKue yCTPOWCTBA: CIHUIOMETP, JATYUKU  ITOJOKCHUS,
pPacCTOSTHUSL M YCKOPCHHS, IWHAMOMETpP, IOAMIUITHUKH, PaKeTHI,
phIuar, MOJBMKHBIA M HEIOJIBMKHBIN OJIOKH, HAaKJIOHHAS IJIOCKOCTD,
MIPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIOMIUECS COCYIbI, YCTPOHCTBO
BOJIOIIPOBOJIa, THAPABIMYECCKUA IIPECC, MaHOMETp, OapomeTp,
BBICOTOMEp, MOPITHEBONH HACOC, apeOMETpP, DXOJIOT, MCIOIH30BAHHE
yJIBTPa3ByKa B OBITY M TEXHUKE

TEIUIOBBIE ABJIEHNA




2.1

OCHOBHBIE  TIOJIOKEHUS ~ MOJIEKYJISIPHO-KMHETHUYECKOW  Teopuu
CTpoeHusl BelecTBa. MoJienn TBEpJIOTo, KUJIKOrO0 U Ta3000pa3HOro
cocTosinui BemecTra. Kpucraminueckue u amopgHbIe Tena

2.2 |/[IBmxkenue yactull BemecTBa. CBI3b CKOPOCTH JBHXKEHHUSI YACTHIL C
TeMIiiepaTypoil. bpoyHoBckoe aBuxenue, tuddysus

2.3 |CmauuBaHUE U KallWUISIPHBIE SIBJICHUS

2.4 | TennoBoe paclIMPEHHE U CHKATHE

2.5 |TennoBoe paBHOBeCHE

2.6 |Buytpennsas osHeprus. Pabora u Temonepenaya Kak CHOCOOBI
M3MEHEHUS BHYTPEHHEN SHEPTUU

2.7  |Bugsl Temionepeaadyu: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3IIyUYCHHUE

> g |HarpeBanne n oxnaxnaeHue Ten. KoaudecTBo TEmIOTHL YIenbHas
TEIIOEMKOCTB:
Q=cm(t; - t;)

79 |3aKOH COXpaHCHHs SHCPIHH B TCIUIOBBIX MpPOLECCaX. YPaBHEHUC
TEeIIoBOro OanaHca:
Q] + Q2 +..=0

710 |Hcmapenne u KoHzaeHcarms. VI3MeHEHHWE BHYTPEHHEH JHEPrUU B
MPOLIECCE UCTIAPECHUS U KOHAEHCAMU. KuneHue »KuakocTu. Y AenbHast
TEIJI0Ta MapooOpa30BaHUSL:
L2

m

2.11 |BnaxHoCTh BO3ayXa

7 12 |llmaBnenne u kpucTamm3sanys. 3sMeHeHHE BHYTPCHHEH SHEPTHHU NIPH
IJIABJICHUH M KPUCTAJUIM3ALMU. Y IeJIbHAs TEIJI0Ta TUIABICHUSA:
20

m
7 13 |BHYyTpeHHss OSHeprusi CropaHus TOIUIMBA. YJIENbHAs TEIIIOTa

CropaHus TOIINIMBA:
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2.14

[Ipunuuner  pabotel  TermnoBeiX aBurareneid. KIIJ[ TermoBoro
JIBUTATENSI

2.15

[IpakTruueckue paboThI

W3mepenune yAenpHON TEIIOEMKOCTH METAJUIMYECKOTO IWINHAPA;
KOJIMYECTBA TEIUIOTHI, OJYYEHHOIO0 BOJOM KOMHATHOW TEMIIEPATYPBI
(uKCHPOBAaHHON Macchl, B KOTOPYIO OIYIIEH HAarpeThlil LUIUHAD;
KOJMYECTBA TEIUIOTHI, OTJAHHOI'O HAarpeThiM LWIMHAPOM, IIOCIE
OIyCKaHHUsl €ro B BOAY KOMHATHOM TeMIEpaTypbl; OTHOCUTEIbHON
BJIQYKHOCTH BO3/1yXa; YJEIbHOU TEIJIOTHI IJIaBICHUS JIbJIA.
HccnenoBanre W3MEHEHUS TEMIEpPaTypbl BOJBI MPHU Pa3IMYHBIX
YCIIOBUSIX; SIBJICHUS TEIJIOOOMEHA NPHU CMEIIMBAHUU XOJOAHOU H
ropsiaei Bojibl; Iporecca UCrapeHus

2.16

du3nyecKue SBJICHUS B MPUPOJIEC: TOBEPXHOCTHOE HATSHKEHUE W
KallWJUISIPHBIE SIBJIICHUS B IPUPOJAE, KPUCTAIUIBI B IIPUPO/JIE, U3ITYUCHUE
Comniia, 3amep3aHue BOJ0EMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI,
TyMaHa, UHEs, CHEra

2.17

TexHudeckre yCTpPOWCTBA: KallWUIPbL, MPUMEPBHI HUCIOJIb30BAHUS
KPUCTAJUIOB, )KUJAKOCTHBIM TEPMOMETP, JaTUUK TEMIIEPATYPHI, TEPMOC,
CUCTEMA OTOIUICHUS JIOMOB, TMIPOMETPBI, IICUXPOMETp, MapoBasd
TypOWHa, ABUTATENIb BHYTPEHHETO CTOPaHUs

SJIEKTPOMATI'HUTHBIE ABJEHUA

3.1

Onextpuzauus Tei. J[Ba Buga 3MeKTPUUYECKUX 3apsI0B

3.2

B3anmoneiictBue 3apspkeHHBIX Tell. 3aKoH Kynona

3.3

3aKoH COXpPaHCHHA JJICKTPHUICCKOI'O 3apsiaaa

34

OnekTpuueckoe 1moje. HanpsikeHHOCTh  3JIEKTPUYECKOTO  IMOJIS.
[IpyHUMO CynepHo3ULIMM AJIEKTPUYECKUX TOJIEW (HAa KaueCTBEHHOM

YPOBHE)

3.5

Hocurenu anexrpudeckux 3apsaaoB. [[elicTBUE 3JIEKTPUUECKOrO MOJIs
Ha dJIEKTpUYecKue 3apsabl. [[pOBOTHUKY U AUDIEKTPUKH

3.6

IToCTOSIHHBIN AJIEKTPUYECKUAN TOK. JIEMCTBUS DIEKTPUUECKOTO TOKA.




Cwuita Toka. Hanpsixenue.

=4
t
U=—
q
37 |DVEKTpHYECKOe  CONMPOTHBICHHC.  YACNbHOE  BJIEKTPHYECKOE
CONPOTUBJICHUE:
R =P
S
38 |3axkon Oma ayist yqacTka 3JeKTPUICCKOH LeMH:
U
[ =—
R
39 |IocnenoBarenbHoe coeIMHEHHE TPOBOIHUKOB:
11212;U2U1+U2;R:R1 +R2.
[TapannenbHOE COETUHEHUE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
R
P |
U =Uyl=0+1; R=—.
2
CwMmerniaHHble COETMHEHUS TPOBOIHUKOB
310 PaboTa 1 MOIITHOCTH IEKTPUIECKOTO TOKA.
A=U-1-t;P=U"1
311 |3akoH [Ixoyns-Jlenna:
Q frd Iz . R . t
3.12 |Ompir OpcTega. MarHuTHoe Mojie MPSIMOTO MPOBOJHUKA C TOKOM.
JIvHUM MarHUTHON MHIYKUIUH
3.13 |MaraurHoe mojie IOCTOSAHHOIO MarHmra. B3aummojelicTBue
IMOCTOSIHHBIX MarHuTOB
3.14 | lelicTBME€ MarHMTHOTO IOJIS1 HA MPOBOJAHUK C TOKOM




3.15

Omnertel @apanes. SBieHne 371eKTpOMarHuTHON MHAYKUIMH. [IpaBuio
Jlenua

3.16

[TpakTrueckue paboTh

H3mepeHne 3IeKTPUYECKOr0 COMPOTHUBIICHUSI PE3UCTOPA; MOIIHOCTU
AIIEKTPUIECKOTO TOKA; paOOTHI IEKTPHUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH  CHJIBI  TOKa, BO3HHUKAIOIIETO B
NPOBOJHHUKE (PE3UCTOPHI, JIAMIIOYKA), OT HANPSHKEHHS Ha KOHIAX
IPOBO/IHMKA; 3aBUCUMOCTU COIPOTUBIICHUS OT JJIMHBI MPOBOJHUKA,
IUIOIIA/IN €T0 MOMEPEUYHOr0 CEUYEHUS U YACIBbHOTO COIPOTUBICHHUS.
[IpoBepka mpaBmia ig SJICKTPUYECKOTO HAMNPSOIKEHUS MpU
MOCTIEIOBATEIbHOM COEAMHEHUN TPOBOJHUKOB; MpaBWiIa IS CUJIBI
AIIEKTPUIECKOTO TOKA MPU MapalIeIbHOM COSAMHEHUN MMPOBOTHUKOB
(pe3ucTophI U JAMITOYKA)

3.17

@u3nYeCcKne SBICHUS B IPUPOJAE: DIIEKTPUUYECKUE SBIICHHUS B
aTMocQepe, SIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE TOJIE
3emun, apei@ mo0CoB, poJib MArHUTHOTO MOJIS JJ1s 5KU3HU Ha 3emuie,
IOJIIPHOE CUSTHUE

3.18

TexHudecKkue yCTPOWCTBA: AJICKTPOCKOM, aMIIepPMETP, BOIBTMETD,
peocTar, CUCTUYMK DICKTPUUCCKON DHEPTHUH, DJICKTPOOCBETUTEIHHBIC
PUOOPHI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpuMepsI),
AIEKTPUUECKHUE MPETOXPAHUTENH, FJIEKTPOMATHUT, JIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa, TeHEPaTOp MOCTOSTHHOTO TOKa

3.19

3JI€KTpOM3I‘HPITHBI€ BoaHKI. IlIkana QJICKTPOMATIHUTHBIX BOJIH

3.20

JlyueBas mozeinb ceeta. [IpsMoiMHeHOE pacipOCTpAHEHUE CBETA

3.21

3akoH oTpaxeHus cBeta. [lnockoe 3epkaiio

3.22

[Ipenomienue cBera. 3aKOH MPETOMIIEHUS CBETA

3.23

Hucnepcus ceera

3.24

JImnza. Xom unyuerr B JmH3e. DOKYCHOE pPACCTOSHHE JIMH3BIL.
OnTrueckas cuja JUH3BL:

D=1/F

3.25

['na3 xak ontudeckas cucreMa. ONTUYECKUe MPUOOPHI




3.26

[IpakTrueckue paboThI

W3mepeHne ONTUYECKOM CHIIbI COOMpAOIIEe JIMH3BL, (POKYCHOIO
paccTosiHusl coOuparolel JTMH3bI (M0 CBOMCTBY paBeHCTBA Pa3MEpOB
npeaMeTa U U300pakeHus, Korjaa MpeaMeT paclioyioKeH B JIBOMHOM
¢dokyce), mokaszaTesss NPeIOMIICHUS CTEKIIA.

HccnenoBanre CBOMCTBA M300paKCHHS, TMOJYYCHHOTO C ITOMOIIBIO
coOuparomei JHUH3bI, W3MEHEHHs (HOKYCHOTO pacCTOSHUS ABYX
CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yTja IPEJIOMJIEHUS] CBETOBOTO Jyya
OT yTIJla NaJieHUs] Ha TPAHULE «BO3AYX - CTEKJIO»

3.27

dusnueckue sBieHus B npupoae: 3atMenus Connua u JIyHsl, 11BeTa
T€J, ONTHUYECKUE sIBIEHUS B arMmocdepe (uBeT Heba, pedpakius,
paayra, MUpax)

3.28

Texaudeckue  yCTpOWCTBAa: OYKH, TMEpHUCKON, (oroammapar,
ONTUYECKHE CBETOBOIbI

KBAHTOBBIE ABJIEHUA

4.1

PagmoaktuBHOCTE. Anbda-, Oera-, ramMMma-u3iaydeHus. Peakuuun
anb(da- u Oera-pacmana

4.2

Omnwitel Pesepdopna mo paccesnuro anbda-yactuil. IlinanerapHas
MOJIEJIb aToMa

4.3

CocraB atomHoOro sigpa. M3oronsr

4.4

[Iepuon mostypacnana aTOMHBIX SIAEP

4.5

SnepHble peakuuu. 3aKOHBI COXpPAHEHHs 3apsSJ0BOIO U MacCOBOTO
qucen

4.6

dusnyeckue SBJICHUS B IPUPOJE: €CTECTBEHHBIM PAAUMOAKTUBHBIN
¢GboH, KOCMHUYECKHE Iy4d, PaJUOAKTUBHOE H3IyYCHHE MPUPOTHBIX
MHHEPAJIOB, [ECUCTBHE PAAUOAKTUBHBIX M3JIIyYCHUHM HA OpPraHu3M
YEeJIOBEKa

4.7

TexHudeckue  yCTPOWCTBA:  CHEKTPOCKOI,  WHJAWBUIYAJIbHBIN
JI03UMETpP, KaMepa BUiibCoHa, siiepHast SJHEpreTUKa
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