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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.

JIMYHOCTHBIE PE3YJIbBTATbBI

28.6.2. B pesynbraTe u3yueHHs (U3MKU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydaromierocs 0yayT chOpMHUpPOBAHBI CIEAYIONINE JIUYHOCTHBIC
pe3yJIbTaThl B YACTHU:

) maTpuoTUYECKOro BOCIIUTAHUS:

IIPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(u3HYECKON HAyKH;

LEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpa)/1aHCKOI'0 U 1yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKJICHHUH OOIIECTBEHHO-3HAYNMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHUEM JOCTHKEHUN
busuky;

OCO3HAaHHE BAXHOCTH MOPAIBHO-ITHYECKUX MPHUHIUIIOB B JEATEIBHOCTH
YUYEHOTO;

3) 3CTETUYECKOT0 BOCIIUTAHUSI:

BOCIIPUATHUEC OCTCTUUCCKUX Ka4dYCCTB (I)I/I?)I/I‘IGCKOﬁ HayKu: €€ TapMOHHUYHOI'O
IMOCTPOCHUA, CTPOTOCTH, TOUYHOCTH, JIAKOHUYIHOCTH,

4) IEHHOCTU HAy4YHOTO O3HAHMUS:

OCO3HAHHWE IIEHHOCTH (PU3NYECKON HayKu KaK MOIIHOTO WHCTPYMEHTA



IIO3HAHUSI MHUPA, OCHOBBI PAa3BUTUS TEXHOJOTUM, BaXXHEHIIECH COCTABISIOLICH
KYJBTYPBIL;

pa3BUTHE HAy4YHOUW JHOOO03HATENBHOCTH, HWHTEpEca K HCCIEA0BATEIbCKOM
NEeATEeIbHOCTH;

5) dbopMupoBaHus KyJIbTypbl 310POBbSI K SIMOIIMOHAIBHOTO 0JIArOMOTYYHs:

OCO3HaHME IIEHHOCTH 0e30MacHoro o0pa3a >KU3HKU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXHOCTH TpaBWi O€30MacHOr0 TOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBHIM O0OpYJIOBAHHEM B
JIOMAIIIHUX YCJIOBUSAX;

c(hOpMHUPOBAHHOCTH HaBbIKA PEQIICKCHH, TIPU3HAHUE CBOETO TPaBa Ha OMIMOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejI0BeKa;

6) TPyA0BOTO BOCIIUTAHUS:

7) aKTUBHOE ydYacTHE B PEIICHWU MPAKTHUECKUX 3anad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHMW3alliK, HACEJIEHHOrO0 ITYHKTAa, pPOJHOTO  Kpas)
TEXHOJIOTUYECKON U COIMAIbHOM HAMpPaBIICHHOCTH, TPEOYIOUUX B TOM YHCIE U
bu3HUecKuX 3HAHUM;

WHTEPEC K MPAKTUICCKOMY M3yUCHHUIO MPO(heCcChid, CBI3aHHBIX ¢ (PU3UKOM;
8) 9KOJIOTHUYECKOT0 BOCIIMTAHUS:

OpUEHTAIlMsl Ha MNpUMEHEHUE (U3NYECKUX 3HAHUU JJISI pelIeHUs 3ajad B
00J1acTH OKpY>KaIoIIel Cpebl, IUNTAHUPOBAHHUS ITOCTYIIKOB U OLICHKH UX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH CPeIbl;

OCO3HAHHME TJOOATBHOTO XapakTepa JIKOJIOTHYECKUX MpoOJieM W MyTel HX
pelieHus;

9) aganTanuu K U3MEHSIOIUMCS YCIOBHAM COLIMAIIBHON U IPUPOJAHON CPEIbIL:

NOTPEOHOCTh BO B3aUMOJECWCTBUM IPU BBINOJIHEHUU HCCIEIOBAHUN H
IPOEKTOB (PU3NYECKON HAMIPABICHHOCTH, OTKPBITOCTh ONbBITY W 3HAHUSIM JIPYTHUX;

IIOBBIIICHUC YPOBHA CBOCH KOMIICTCHTHOCTH qcpe3 IMPaKTHYCCKYIO
ACATCIIBHOCTD,

noTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hclie (OPMYITUPOBATH
U7IeH, TIOHATHUS, TUTIOTE3BI O GU3HMUECKUX OOBEKTaX U SIBJICHUSIX;



OCO3HaHUE JIC(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIICTCHTHOCTEH B 00JIaCTH
busuKy;

IUIAHUPOBAHHUE CBOETO PA3BUTHSI B IPUOOPETEHUU HOBBIX (PU3NYECKHUX 3HAHUM;

CTPEMJICHHEC aHAJIM3UPOBATh U BBIABJIATL B3aMMOCBA3H IIPUPOADI, O6H_[€CTB21 u
3KOHOMHKH, B TOM 4YHCJIC C UCIIOJIb30BaHHUECM (bI/IBI/I‘IGCKI/IX 3HaHHfI;

OLICHKAa CBOUX JCHCTBUH C Yy4eTOM BIMAHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

28.6.3. B pesynprare m3yueHus (PU3MKKM HA ypPOBHE OCHOBHOTO OOIIEro
oOpa3oBanust y oOywatomerocss OyayT chopMHpOBaHBI MeTampeIMETHbIC
pe3yJIbTaThl, BKIIOUYAIONINE TTO3HABATEIbHBIE YHUBEPCAJIbHBIC YUEOHBIE JICHCTBUS,
KOMMYHUKAaTHUBHbIE  YHHBEpCaJbHble  yueOHbIe JCHCTBHS, PpETryJISITUBHbBIC
yHUBEpCalbHbIe yUeOHbIE TEUCTBUS.

28.6.3.1. OBnageHwe YHHUBEPCAIbHBIMA YYEOHBIMU TO3HABATEIHHBIMU
JICUCTBUSIMU:

1) 6a30BBIC JIOTHYCCKHUE ICHCTBUS:
BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKN OOBEKTOB (SIBJIICHUN);

yCTaHABIMBATh CYLIECTBEHHBIA MPU3HAK KiIacCU(UKAIMKU, OCHOBAHUS ISt
0000111eHHs U CPAaBHEHUS,

BbIABJIITH 3dKOHOMCPHOCTH H IIPOTHUBOPCUYMUA B PAaCCMATPUBACMBIX (I)aKTaX,
JaHHBIX U H&6JIIOI[€HI/I$IX, OTHOCAIINXCA K (1)H3PI“ICCKI/IM SBJICHUSM,

BBISIBIISAITh TIPUYMHHO-CJICICTBEHHBIC CBSI3W TPU  WM3YYEHUU (U3HUUECKUX
SIBJICHUM M TIPOIECCOB, MPOBOJUTH BHIBOJABI C WCIIOIH30BAHUEM JIEyKTUBHBIX H
WHIYKTUBHBIX  YMO3AKJIFOYCHHM, BBIJBUTATh THUIOTE3BI O  B3aHMMOCBS3SX
(bU3UYECKHUX BEJIMYUUH,;

CaMOCTOATENLHO BBIOMPATh CMOCOO pelieHrs y4eOHOW (Pu3nyecKod 3aaauu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB PEILIEHHUS, BHIOOpP Haubosee MOIXOJSIIET0 C
Y4E€TOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

2) 6a30BbIC UCCIEAOBATEILCKUE ACHCTBHS:

HCIIOJIB30BaTh BOIIPOCHI KAK I/ICCJIC,Z[OBaTeJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,



MPOBOAUTH II0 CAMOCTOSITEJILHO COCTaBJIECHHOMY IUIAHY OIIBIT, HECJIOXHBIN
(U3UYCCKHI KCIIEPUMEHT, HEOOJIBIIOE UCCASAOBAHNE (PU3HUESCKOTO SIBICHUS;

OLICHMBATh HA NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(DOPMALMIO, MOTYYEHHYIO
B XOJI€ MCCJIEIOBAHUS UJIN DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (POpMyJTHUpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yJibTaTam
IPOBEICHHOTO HAOIIOCHUS, OTbITa, UCCIICIOBAHUS;

IMIPOTrHO3UPOBATE BO3MOIKHOC I[&J'II)HGﬁHIGG Pa3BUTHC (1)H3I/II-I€CKI/IX IIpOoLCCCOB,
d TAKXXC BBIABHUIATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCIOBHAX H
KOHTCKCTax.

3) pabota ¢ nHGOpMAITHEC:

MPUMEHATh Pa3IUYHbIEe METObl, HUHCTPYMEHTBHl U 3alpOChl MpPU TMOUCKE H
oTO0ope MH(POPMALIMK WM JAHHBIX C YYETOM MPEUIOKEHHON yueOHOU puznyeckon
3a]1a4u;

aHANIM3UPOBaTh, CHUCTEMATU3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaJbHYIO  (OpMYy  IpEICTaBICHUS
uH(pOpMalMM W WUIIOCTPUPOBATh pPEIIAEMbIE 3aJa4d HECIOXHBIMH CXEMaMH,
JarpaMMaMu, MHOU rpapuKoil 1 ©X KOMOMHALUSAMH.

28.6.3.2. OBnageHue yHUBEPCAIbHBIMU YYEOHBIMM KOMMYHUKATHUBHBIMU
JIEHCTBUSIMU:

1) obmenHue:

B X0JI€ 00CY>XJIeH!s Y4eOHOTr0 MaTepurana, pe3yJbTaToB Jab0opaTOPHBIX padoT
U TIPOEKTOB 33J1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAa€MOUM TEMbI M BHICKA3bIBATh
U7y, HAICJICHHBIE Ha PEIICHHE 3a/Jadyd W TOJJepKaHue OJaroKeaaTebHOCTH
OOIICHMS,

COIOCTABJISITh CBOM CYXJCHHS C CYXICHUSIMHU JPYTUX YYACTHUKOB JUAJIOra,
0OHapy>KMBaTh Pa3Iuyue U CXOJICTBO MO3UIIUA;

BBIPAKATh CBOIO TOYKY 3PCHUA B YCTHBIX U ITMCbMCHHBIX TCKCTAX,

MyOJMYHO TPENICTABIATh PE3YJbTAThl BBITOJIHEHHOTO (DU3UYECKOTO ONBITA
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOECKTA).



2) COBMECTHasl ACSATEIbHOCTD (COTPYAHUYECTBO):

MOHUMAaTh W HCIOJIb30BAaTh MPEUMYLIECTBA KOMAHIHOM W HWHJMBHUAYaJIbHOU
paboThI IPU PELIEHUH KOHKPETHOU (PU3NYECKON IPOOIEMBI;

MPUHUMATh LI€JIM COBMECTHOW JAESITENIbHOCTH, OPraHU30BbIBATh JAEHCTBUSA 110
€€ JIOCTWKEHHUIO: pacHpelesaTh pojiM, OOCYXKIaThb MPOLECCHl U Pe3yibTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh pabOTHI, JAOCTUTasi KaueCTBEHHOI'O pe3yjbTaTa IIo
CBOEMY HANPABIICHUIO U KOOPJAUHUPYS CBOM JACHUCTBUA C APYTHUMHU UICHAMHU
KOMaH/Ibl;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIaJa B OOMMI HPOAYKT IO KPHUTEPUSIM,
CaMOCTOATENbHO CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBUSI.

28.6.3.3. OsmnaneHue yHUBEPCAIbHBIMU  YYEOHBIMU  PETYJIATHUBHBIMU
JIEUCTBUSAMU:

1) camoopranu3zanus:

BBISBJIATH TTPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYyaIUsAX, TPCOYIOIIMX s
penieHnus GU3NIECKUX 3HAHUM;

OpPUEHTUPOBATbCA B  PA3JIMYHBIX  NOAXOAAX  NPUHATHS  PELICHUHN
(MHIMBUAYAJIbHOE, IPUHATHE PEIICHUS B TPYMIIE, IPUHATHAE PELLICHUI TPYIIION );

CaMOCTOATCIIbHO COCTABJIATH aJITOPUTM PCIICHUS (bHBquCKOﬁ 3agadyu HiIn
IIaHa HCCJICOOBAHKA C YYUYCTOM HMCIOHIHUXCA PECypCOB U COOCTBECHHBIX
BOSMO)KHOCTGﬁ, APryMCHTHUPOBATDH IIPCJIAracMbIC BAPHUAHTBI pGHIGHI/Iﬁ;

MPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
2) CaMOKOHTPOJIb:
JlaBaTh OTICHKY CUTYAIMH U TIpEeJiaraTh TUIAaH €€ N3MEHEHUS;

OOBSICHSIT ~ TPUYUHBI  JOCTHXKEHUS  (HEJOCTHXKEHHUS)  pPe3yJIbTaTOB
NeATEeIbHOCTH, J1aBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPCKTUBLI B ACATCIbHOCTDL (B TOM YHCJIC B XOJ BbIIIOJIHCHUS
(bPISI/I‘IeCKOFO HCCIICAOBAHU HIIN HpOCKTa) Ha OCHOBC HOBBIX O6CT05IT€JII)CTB,
N3MCHHUBIIINXCI CHTyaHHﬁ, YCTAaHOBJICHHBIX OIHI/I6OK, BO3HHKIIHNX TPYI[HOCTCI;'I;



OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM.
3) SMOIMOHAJIbHBIN MHTEIIJICKT:

CTaBUTb Ce0s Ha MECTO APYroro 4ejaoBeKa B XOJ€ CIOpa WIM JUCKYCCUHU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro.

4) npunsATHE ce0s U IPYTUX:

IIpU3HaBaTb CBOC IIPABO Ha OH_II/I6Ky IIpu PCHICHUU (1)I/I?>I/I‘{CCKI/IX 3aJa4d UJjIn B
YTBCPKIACHUAX Hd HAYYHBIC TCMbI H TAKOC JKC IIPABO APYyToro.

INPEAMETHBIE PE3YJIBTATDBI

28.6.4. [IpeameTHBIC pe3yJIbTaThl OCBOCHHS TPOTPAMMBI IO Gu3uKe (6a30BBIit
YPOBEHb).

28.6.4.1. IlpenmeTHbIe pe3yabTaThl OCBOEHUS MIPOTrpaMMBbI 1O (PU3UKE K KOHILY
o0yueHus B 7 Kiacce:

[IpeameTHble pe3ylibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpakaTb
c(hOpPMHUPOBAHHOCTH y O0YUaIOIIHUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: (PU3NUECKHE U XUMHUYECKHE SIBJICHUS, HAOI0/IEHUE,
HKCIEPUMEHT, MOJI€TIb, THIIOTE3a, EAMHUIIBI (PU3HMUECKUX BETUYHH, aTOM, MOJIEKYJIa,
arperaTHbIe  COCTOSIHMSI ~ BemiecTBa  (TBEpJoe, IKUAKOE, Tra3000pa3Hoe),
MEXaHUYEeCKOe JABWXKEHUE (pPaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJMHEIHOE),
TpaeKToOpHsi, paBHOAECHCTBYyIOWAsl cui, naedopmauusa (ynpyras, IUIacTUYEcKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IbL;

paznuuath sBieHUsA (aud@y3us, TEIIOBOE [BUKEHHE YaCTULl BEILECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBWKEHUE, HHEPLUS, B3aUMOJCHCTBHE
T€J, PAaBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OChI0 BpallleHMs, Iepeaayda
JABJICHUS TBEPABIMU TEJIAMH, XKUIAKOCTAMU W Ta3aMH, aTMOC(EepHOE IaBIICHHE,
IUIaBaHUE TeJ, TMPEBpAlIeHUs] MEXaHUYECKOM HSHEpruu) IO ONUCAHUI0 HX
XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JAHHOE
(bu3nUecKoe SIBICHHUE;

pacno3HaBaTh MPOSIBICHNUE U3YUYEHHBIX (PU3NYECKUX SABJICHUM B OKPY’KAIOIIEM
MUpE, B TOM 4ucie (U3UYECKUE SIBICHUS B TMPHUPOJE: MPUMEPHI JBMKCHHUS C
PAa3IMYHBIMHA CKOPOCTSMU B KHUBOU U HEXKUBOU MIPUPOJIE, AEUCTBUE CUIIBI TPEHUS B
IpUpoAe ¥ TEXHUKE, BIMSHUE aTMOCHEPHOTO MAaBJICHHUS HA >KUBOW OPTaHM3M,
MJIaBaHWE PbIO, pblYaru B TeJI€ YEJIOBEKa, MPU ATOM MEPEBOAUTH MPAKTHUUYECKYIO



3a/71a9y B Y4YEOHYIO, BBIICIIATh CYIICCTBEHHBIC CBOMCTBA (NMPU3HAKH) (HU3NUSCKUX
SIBJICHUIM;

ONKCHIBATh M3YYECHHBIE CBOWCTBA TN M (PU3HYECKHUE SIBJICHUSA, HCIOJIb3YS
¢u3nueckue BeaUMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOpPOCTb, CPEIHSSI CKOPOCTbh, CUJa YNPYrOCTH, CHJIa TSKECTH, BEC TeEja, CHJIA
TPEHUs, JaBi€HHE (TBEPAOIrO Tena, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAS CHUIIA,
MeXaHuyeckass padoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3((PHUIIHEHT
IIOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KHHETHYECKAs U OTEHIMAJIbHASI SHEPT U ), IPU
ONMCAaHWU MPABUIILHO TPAKTOBATH (PU3NUECKUIN CMBICI UCTIOIb3YyEMbIX BETUUHH, UX
0003HAYEHUA W €IWHUIB (DU3UYECKUX BEJIWYUH, HAXOAUTh (OPMYJIHL,
CBA3BIBAIOLIME JAHHYIO (DU3NYECKYIO BETMUYUHY C APYTHMMH BEIMYMHAMU, CTPOUTH
rpauKy U3YyYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMUH;

XapaKTepHu30BaTh CBOMCTBA TeN, PU3NYECKUE SIBICHUS U MPOIIECCHI, UCTIOIb3Y S
paBuJIa CJI0KEeHUs cuil (BJI0JIb OTHOM MpsMOii), 3akoH ['yka, 3akoH [lackarns, 3akoH
Apxumena, IpaBUIO paBHOBECHS phiuara (0JI0Ka), «30JI0TO€ MPABUIIOY» MEXaHUKH,
3aKOH COXpaHEHUS MEXAaHWYECKOM »HHEPruu, IpU ITOM J1aBaTh CIIOBECHYIO
(GopMyIHMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATHUYECKOE BBIPAKCHHE;

OOBSICHATH (PU3UYECKUE SIBJICHMUS], TPOIIECCHI U CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa: BBISIBISATH
PUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH O0OBICHEHHE U3 | - 2 JIOTMYECKUX I1aroB
C UCIOJIb30BaHUEM | - 2 M3yUYEHHBIX CBOMCTBA (PU3NYECKUX SBIICHUM, PU3NUECKUX
3aKOHA WUJIM 3aKOHOMEPHOCTH;

peniaTh pacueTHbIe 3a/1auu B 1 - 2 AEWCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIHI,
CBs3BIBAIONIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJaduu
3aMUCHIBATh KPATKOE YCIIOBHE, MOACTABIATh (DU3NUYECKUE BEIMUUHBI B OPMYJIIBI U
MPOBOJUTH PACUYEThI, HAXOIUTh CIIPABOYHBIE JAHHBIC, HEOOXOAUMBIC JJIsI PEIICHUS
3a/1a4, OIEHUBATh PEATUCTUYHOCTD MOJTYUYCHHON (PU3NUECKON BETUYUHBI;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PEIIUTH MPU TOMOIIHU (HU3UUIECKUX
METOJIOB, B OIMCAaHUM MCCIEAOBAHUS BBIACIATH IPOBEPSIEMOE IPEAIIOI0KEHNE
(rumotesy), pa3nu4aTh U UHTEPHPETUPOBATH MOTYUYEHHBIM PE3yibTaT, HaXOAUTh
OIINOKYU B XOJI€ OIbITA, IPOBOAUTH BBIBO/JIBI IO €0 PE3yIbTaTaM;

IIPOBOJUTH OMBITHI 110 HAOMIOAEHUIO (PU3NYECKUX SIBICHUN WM (PU3HUYECKUX
CBOMCTB Tel: (pOpMyJIUPOBATh IPOBEPSIEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY
U3 TMPEAJIOKEHHOTO O0OpYAOBAaHMS, 3alUCHIBATh XOJ OMbITa U (POPMYJIUPOBATH
BBIBOJIb,



BBITOJIHATH MPSMbIE U3MEPEHUSI PACCTOSIHUSI, BpEMEHH, Macchl Tena, o0bema,
CWJIBI M TeMIIepaTyphl C HCIIOJIb30BAHMEM AaHAJOTOBBIX M IU(PPOBBIX MPHOOPOB,
3aMMChIBATh MTOKA3aHUs MPUOOPOB C YUETOM 3a/IaHHOM a0CONIOTHOM MOTrPEIHOCTH
U3MEpPEHUN;

MIPOBOAUTL HCCIEOBAHUE 3aBUCUMOCTH OJHOM (DU3WYECKOW BEIUYUHBI OT
JPYTO¥ C HCIOJIB30BAaHUEM MPSIMBIX U3MEPEHHI (3aBUCUMOCTH IyTH PAaBHOMEPHO
JIBUKYILIETOCS T€JIa OT BPEMEHU JBUKEHUS TEJIA, CUJIbI TPEHUS CKOJIbKECHUS OT BeECa
Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHIIBI TPEHHUS OT
IUIOLIAAN CONPUKOCHOBEHMS TEJl, CUJbl YIPYTOCTH OT YIJIMHEHUS IPYKUHBIL,
BBITAIKUBAIONICH CHUJIBI OT O0OBheMa TOTPYKEHHON YacTW Telna W OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejia, OT TJIyOHMHBI, HA KOTOPYIO
MOTPYKEHO TEeJ0, YCIOBUH IJIaBaHUs TeJ, YCIOBUM paBHOBECHS pblyara u OJIOKOB,
y4acTBOBaTh B IUIAHMPOBAHUHU Y4EOHOTO HCCIEIOBaHUs, COOMpPATh YCTAHOBKY H
BBITIOJTHATh U3MEPEHUS, CIEAYs MPEI0OKEHHOMY TUIaHy, (DMKCUPOBATh PE3yJIbTaThl
MOJTY4YE€HHOW 3aBUCUMOCTH (DM3NUYSCKUX BEJIUYUH B BUJIE MTPEUTOKCHHBIX TaOIUI] 1
rpadrKOB, IPOBOJIUTH BBIBOBI 110 PE3yIbTaTaM MCCIICIOBAHUS;

MPOBOJAUTh KOCBEHHBIE HU3MEPEHUs (PUBMYECKUX BEJIUYUH (IUIOTHOCTh
BEILIECTBA KUJKOCTHU M TBEPJOTO TeJa, CUJia TPEHUSI CKOJBXEHHUSI, JaBJICHUE
BO3/1yXa, BRITAIKUBAIOIIAS CUJIA, IEUCTBYIOIAS HA TIOTPYKEHHOE B )KUIAKOCTH TEJO,
K03 (PUIIMEHT T0JIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEYsI TPEATI0KEHHON
WHCTPYKIIMU: TPU BBINOJHEHUH HW3MEPEHU COOMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIUMCIISITh 3HAYEHNE NCKOMOMW BETTUYNHBI;

cOOI0/IaTh MpaBWia TEXHUKH 0€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

UMETh TPEACTABICHUE O MPUHIMUIIAX JIEUCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB: BEChI, TEPMOMETP, JUHAMOMETP, COOOIAIOIINECS COCYbI, OApOMETD,
phIvar, MOJABWKHBIN U HETIOIBHXKHBIM OJIOK, HAKJIOHHAS TIJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS U3yUYEHHBIX TPUOOPOB M TEXHUYECKUX
YCTPONCTB C HCIIOJIb30BAHUEM HX OMHUCAHHWS (B TOM 4YHCIE: TMOIITUITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMED,
MOPITHEBON HACOC, apeoOMETp), HMCIIOJIB3ys 3HAHWS O CBOMCTBAaX (PU3MUECKHUX
SIBJICHUW U HEOOX0IUMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMAIUIO O MpUMEpPax) MPaAKTUYECKOrO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KU3HU IUIsl 0OecreyeHus
Oe3omacHOCTH IpU oOpallleHuu ¢ NpuOopaMu M TEXHUYECKUMHU YCTPOWCTBaMH,



COXpaHECHHS 3JIOPOBbS W COOJIOACHUS HOPM SKOJIOTHYECKOTO TIIOBEACHUS B
OKPYXKaroUEen Cpee;

OCYULIECTBIATh OTOOP NCTOYHUKOB MH(popMaluu B MIHTEpHETE B COOTBETCTBUN
C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOLIMXCS 3HAHUM M IIyTEM
CpPaBHEHUSI PA3IMYHBIX MCTOYHHMKOB BBIACISITH MH(GOPMAIMIO, KOTOpasl SBISETCS
IPOTUBOPEUNBON MIIM MOXKET OBITh HEJOCTOBEPHOI;

WCIIOJIb30BaTh TPHU BBIMOJIHEHUU YYEOHBIX 3aJlaHUi HAYYHO-TIOMYJISIPHYIO
JUTEPaTypy (PU3NYECKOTO COAEpKaHUs, CIPABOUYHbIE MaTEpPHANbI, PECYpPChl CETU
WNurtepHer, BnajeTh NpueMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUs
uH(pOpMaIKU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE KpPATKHE MHUCbMEHHBIE M YCTHBIE COOOILECHMS Ha
OCHOBE 2 - 3 ICTOYHUKOB UH(OPMAIUH, B TOM YHCIIE ITyOJIMYHO MTPOBOJIUTH KpaTKue
COOOIIEHUsI O pe3yJibTaTax MPOEKTOB WIM Y4YEOHBIX HCCIEAOBaHUM, NMpPU 3TOM
IrPaMOTHO MCIOJb30BaTh M3YYCHHBIA MOHSATUHHBIN amnmapatr Kypca (U3UKH,
CONPOBOXK/IATh BBICTYIUICHHE IPE3CHTALNEM;

MPU  BBITIOJIHEHUH YYE€OHBIX TIPOEKTOB U HCCIEJOBAaHUN pacIpeaesaTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 33/lauaMH, CJICIUTH 32
BBITIOJTHEHUEM IUIaHa JICUCTBUM, OLIEHUBATh COOCTBEHHBIN BKJIAJ B ACSATEILHOCTD
TPYIIbl, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUYUThIBAsS MHEHUE
OKPY>KaIOIIUX.

28.6.4.2. [IpenMeTHBIC pe3yJbTaThl OCBOSHUSI IIPOTrPaMMBI 10 (PHU3UKE K KOHITY
oOydeHus B 8 Kiacce:

[IpenmeTHble pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI  OTPa)KaTh
c(hOpPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:

WCMOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIIOBOE IBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEUIECTBA, KPUCTAUIMYECKHE U
aMmopdHbIe Tella, HACBIIICHHBI W HEHACHIIIEHHBIH MMap, BIAKHOCTh BO3/yXa,
TeMIeparypa, BHYTPEHHSII DHHEpPrus, TEIUIOBOM JBUTAaTElb, 3JIEMEHTAPHBIM
AJIEKTPUYECKUN 3apsll, DJICKTPUYECKOE II0J€, IPOBOAHUKHA W JIHUIJIEKTPHUKHU,
MMOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE I10JIE;

paznuuath sBJICHUS (TEIJIOBOE paCHIMpPEHUE U CKaTHe, TeIUlonepeaaya,
TEIJIOBOE paBHOBECHE, CMAYUBaHWE, KaNWUISIPHBbIC SIBJICHUS, HCIAPEHHUE,
KOHJICHCAIUsl, IUIaBJICHWE, KpUCTauM3auus  (OTBEpACBaHUE),  KHUIIEHUE,
Terionepeaaya (TErIonpOBOIHOCTh, KOHBEKITUS, U3TYUYCHHE), dIIEKTpU3aLUs Tel,



B3aUMOJICUCTBUE 3aPA0B, NEUCTBUSA MIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICMCTBUE MAarHUTOB, IEUCTBUE MATHUTHOTO ITOJIS HA NMPOBOJHUK C TOKOM,
AJIEKTPOMATrHUTHAS MHAYKIIMS ) TIO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NYECKHUX SABJICHUM B OKPY’KAIOIIEM
MUpE, B TOM YHuciie (PU3HUECKUE SBJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHHUE U
KalWUISIPHBIC SBJICHHUS B IPUPOJIE, KPUCTALIBI B IpUpoAe, u3nydeHue CosHLa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHera,
JIIEKTPUYECKHE SBJICHHUS B aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE IoJje 3eMiid, Apel(d MoatcoB, pojab MArHUTHOTO MOJIS JUIsSl )KM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, TIPU 3TOM IIEPEBOAUTH MIPAKTUYECKYO 3a]1a4y B y4eOHY1O,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX SBICHU;

OIKCHIBaTh M3yYEHHBIC CBOWCTBA TeN W (PU3WUCCKUE SIBIICHHS, HCIIONB3YS
dusnyecKre BEINIHHBI (TEMIIEpATypa, BHYTPSHHSSI SHEPTHS, KOJTHYECTBO TETUIOTHI,
yAelbHas TEIUIOEMKOCTh BEIIECTBA, YJENbHAs TEIJIOTa TUIABJICHUS, YJeIbHas
TEIJI0Ta mapooOpa3oBaHusl, yJeabHasl TEIJI0Ta CTOPAHUS TOTUIUBA, KOA(PHUIIUECHT
MOJIC3HOTO JICUCTBUSI TEIJIOBOW MAIWHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa,
AIIEKTPUYECKUI 3apsiji, CHJIa TOKA, DICKTPUUECKOE HamNpsHKEHUE, CONMPOTHBIICHUE
NPOBOJIHMKA, YJEJIbHOE COMPOTHUBICHHE BEIIECTBA, paboTa H  MOIIHOCTh
AIIEKTPUIECKOTO TOKA), TIPY OMMCAHUU MTPABUIIBHO TPAKTOBATH (DU3MUECKHIA CMBICIT
UCTIONB3YEMBIX BEIUYHMH, OOO3HAUEHUS W CIUHUIBI (U3HYECKUX BEJIHYHH,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJTMYMHAMH, CTPOUTH TPA(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIHYUNH;

XapaKTepU30BaTh CBOMCTBA T, (GU3MUYECKUE SIBJICHUS U MPOLIECCHI, UCTIONIb3YS
OCHOBHBIE TOJIOKEHUSA MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOCHUS BEIIECTBA,
OPUHIMI CYHEepPIO3UIMKU ToJield (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH OMa JUIs ydacTka Lenw, 3akoH J[xoyisa-JIeHna, 3akoH coOXpaHeHus
SHEPruM, MpU OSTOM YMETh (OpPMYIMpPOBaTH 3aKOH M 3alHUCBIBATh €O
MaTeMaTU4YECKOE BBIPAKEHHUE;

OOBSCHATH (PU3NUECKHE TPOLECCHl U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyallud IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABISITE NPUYMHHO-
CJIEICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE M3 | - 2 JOTMYECKHUX IIAroB C
UCIOJIb30BaHUEM | - 2 M3y4YeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUU, PU3NYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

peliaTh pacyeTHbIe 3a/1auu B 2 - 3 ACUCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI,
CBsA3BIBaIONIME (U3MUECKHE BEJIIMYMHBI: HA OCHOBE aHaliM3a YCJIOBHS 3a/auu



3aMyUChIBaTh KPATKOE YCIOBHE, BRISIBIISTH HEJOCTATOK JTAHHBIX JJIS PEIICHUS 3aa9H,
BEIOWpATh 3aKOHBI W (OpMyIbl, HEOOXOMUMBIC [JISi €€ PEHICHHS, MPOBOIUTH
pacdyeTbl W CpaBHUBATh TOJYYCHHOE 3HAUYCHHWE (PU3NYECKONW BEITUYUHBI C
W3BECTHBIMH JIAHHBIMU;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PEIIUTH IMPU OMOIIHU (PU3UUECKUX
METOJOB, MWCIIOJIb3ysl OIMCAaHUE UCCIEAOBAHUs, BBIACIATH IIPOBEPSAEMOE
IIPEATIOJIOKEHNE, OLICHUBATh IIPAaBUJIBHOCTD ITOPSAKA IPOBEACHUS UCCIEN0BaHUA,
IIPOBOJIUTH BBIBOJIBI,

MIPOBOJIUTH OMBITHI 10 HAOTIOACHUIO (PU3UUECKUX SIBICHUN WM (QU3UIECKUX
CBOUCTB Ten (KamWJUISIPHBIC SIBJICHUS, 3aBUCHUMOCTH JIaBJICHUS BO3JyXa OT €ro
o0beMa, TeMmmepaTrypbl, CKOPOCTH TMpoOIlecCa OCThIBAaHUS ¥ HArpeBaHUs TpHU
U3IYyYEHUH OT I[B€Ta M3Iy4Yarolield (MOTJIOMmAoIei) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUsI BOJBI OT TEMIIEPaTyphl JKUIKOCTH W IUIOMAAH €€ IMOBEPXHOCTH,
AJIEKTPU3ANNS TNl ¥ B3aUMOJCHCTBUE AIEKTPUUCCKUX 3aps0B, B3aUMOJICHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3alllsl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JIEHCTBYS MAarHUTHOTO TIOJI HAa MPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATrHHTA,
CBOMCTBA DJICKTPOJBUTATENS MIOCTOSTHHOTO TOKA): (POPMYyJIHpPOBATH MPOBEPSIEMbIC
NPEANONIOKEHUsI, CcoOUpaTh YCTAHOBKY U3 TMPEAIOKEHHOTO 000pya0BaHus,
OTHCHIBATH XOJ OMBITA U (POPMYJIMPOBATH BEIBOIBI;

BBITIOJIHATD MPSMbIE M3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIIAYKHOCTU
BO3/lyXa, CUJIbl TOKA, HAINPSIKEHUS C KCIOJb30BAHWEM aHAJIOTOBBIX MPUOOPOB U
JTATYUKOB (DU3UYECKUX BEITUYHH, CPaBHUBATH PE3yJIbTaThl U3MEPEHUN C y4ETOM
3aJIaHHON a0COJIOTHON MOTPENTHOCTH;

MPOBOJNUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIHUYMHBI OT
JPYrol C HMCHOJB30BAHMEM MPSIMBIX HU3MEPEHHUN (3aBUCUMOCTH COMNPOTUBIICHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM IIONEPEYHOIO0 CEYEHUS U YIEIBbHOIO
CONPOTHUBJIEHUS BEILIECTBA IPOBOIHHUKA, CUJIbI TOKA, UAYIIETO YEPE3 IPOBOIHUK, OT
HaIpsHKEHUS Ha IPOBOJIHUKE, UCCIIEAO0BAHUE MOCIIEA0BATEIBHOTO U APAJUIETIBHOIO
COEIMHEHUI MPOBOJIHUKOB): IUIAHUPOBATh MCCIEAOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATD U3MEPEHHUSI, CIEAYS MPEIIOKEHHOMY TUIaHy, (PUKCUPOBATH PE3YIbTAThI
NOJIyYEHHOW 3aBUCHMOCTH B BHJE TAaOIUI W TI'padUKOB, TPOBOAUTH BBIBOABI I10
pe3yJIbTaTaM UCCIEA0BaHNUS;

IMPOBOAHUTL KOCBCHHLIC HN3MCPCHUA (1)I/ISI/IIICCKI/IX BCIINYUH (YI[CJ'IBHaH
TCINIOCMKOCTb BCUICCTBA, COIIPOTHUBJIICHUC IIPOBOJIHHUKA, pa60Ta N MOIIIHOCTH
AJICKTPUICCKOT'O TOKa): IJIAHUPOBATbh U3MCPCHHA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJICAYA HpGIIHO)KGHHOﬁ HHCTPYKIOMH, W BbIYUCIIATHL 3HAYCHUC



BCIIMYNHBI,

coOI0IaTh MpaBWia TEXHUKH OE30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

XapaKTepru30BaTh MPUHITUIILI JEHCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C UCIOJIb30BAaHUEM HUX OIMHUCAaHUA (B TOM YMCIIE: CUCTEMa OTOIJICHUS
JIOMOB, THUTPOMETp, TMapoBas TypOMHA, aMIepMETp, BOJBTMETP, CUETUYUK
ANEKTPUUECKOM DHEPruM, DIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTebHbIC
AIIEKTPONIPUOOPHI (IPUMEPHI), DIEKTPUUECKUE MPETOXPAHUTENH, IIEKTPOMATHUT,
AJNIEKTPOJBUTATENb TIOCTOSIHHOTO TOKa), MCIHOJIb3Yysl 3HAHUS O CBOMCTBAX
¢u3nyecKux ABICHUN U HEOOXOAUMBIE (PU3NUIECKIE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIBHBIE TPUOOPHI
0 CXeMaM M CXEMaTHUYHbIM pUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC,
[ICUXPOMETpP, TUTPOMETP, JBUIATE]b BHYTPEHHETO CrOpPaHUs, DIIEKTPOCKOI,
peocTaT), COCTaBJISITh CXEMbl AJIEKTPUUYECKUX LEMEN € MOCIeN0BaTENbHBIM H
napajulebHbIM COEIUHEHUEM »3JIEMEHTOB, pa3juyas YCJIOBHbIE O0O3HAuYEHUs
JJIIEMEHTOB JJIEKTPUUYECKUX LENEH;

MPUBOANUTH MPUMEPHI (HAXOAUTh MH(OPMALUIO O MPUMEpPaX) MPAKTUYECKOrO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KHU3HU Uil 0OecreyeHus
0e30MacHOCTH MpPHU OOpallleHHHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpOMCTBaMH,
COXPAaHEHHUs 370pOBbSl U COOJIIOIEHUS HOPM DKOJIOTMYECKOTO IOBEACHUS B
OKpY’Karollen cpene;

OCYUIECTBJIATh TOUCK MHpOpMaIu duzndeckoro coaepxkanus B MuaTepuere,
Ha OCHOBE UMEIOINXCS 3HAHUU U IIyTEM CPABHEHHUSI JOMOJHUTEIbHBIX NCTOYHUKOB
BBIICNIATh MH(GOPMAIINIO, KOTOpasl SBISETCS MPOTUBOPEYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJB30BaTh MPU BBINIOTHEHUU Y4YE€OHBIX 3aJaHUN HAyYHO-TOMYJISPHYIO
auTepaTypy (pu3nuecKoro cojep)kaHus, CIPaBOYHBIE MAaTepUAIIbl, PECYPChl CETH
WNutepHer, BiajeTh NpueMaMy KOHCIIGKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs
uH(pOpMaIu U3 OHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHbIE U KpaTKUE YCTHbIE COOOIIEHMUS,
0000mas nH(OpPMAaLMI0O M3 HECKOJIBKUX HCTOYHUKOB, B TOM YHCIE MyOIUYHO
IPEACTABIATH PE3YIIBTATHI MPOECKTHOM WIIM UCCIEA0BATEIBCKOMN NEATENBHOCTH, IIPU
3TOM T'PaMOTHO KCIOJb30BaTh M3YUYECHHBIM MOHATHHHBIA anmapar Kypca (GpU3UKH,
COITPOBOXKJIaTh BBICTYILICHUE IIPE3EHTALMEH;



IpU  BBIMOJTHEHUH YYEOHBIX TMPOEKTOB U HCCIEIOBAHUN  (U3HUUECKUX
MpOILIECCOB  paclpelensitb OO0SI3aHHOCTM B TPyHIne B  COOTBETCTBUU C
MOCTABJICHHBIMHM 3a/lauaMH, CJICAUTh 3a BBIMNOJHEHHEM IUIaHAa JACHUCTBUU U
KOPPEKTUPOBAThH €r0, OIEHHWBATh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTH TPYIIIbI,
BBICTpAaMBaTh KOMMYHHMKATUBHOE B3aMMOJICHCTBHUE, TMPOSBISAS TOTOBHOCTH
paspemnaTb KOHGIUKTHI.

28.6.4.3. [IpenMeTHBIC pe3yJbTaThl OCBOSHUS IIPOTrPaMMBI 10 (HU3UKE K KOHITY
oOyuenus B 9 kiacce:

[IpenmeTHble pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI  OTPa)KaTh
c(OpPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:

WCIIOJIB30BaTh MOHATHUSA: CUCTEMA OTCYETA, MATEPUAIIBHAS TOYKA, TPAEKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOro  JBWXKEHHUdA,  Aedopmauus  (ympyras,
IUTACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
HEePerpy3Ku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOIO
TeJa, PAaBHOBECHE, MEXaHWYECKHE KOJeOaHHs M BOJIHBI, 3BYK, HH(PpPa3BYyK U
YIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa JJEKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JANbHO30PKOCTb, CIIEKTPHI UCIYCKAHHUS M TMOTJIOLICHHUS, aibda-,
Oera- u TaMMa-u3J1y4YeHUs, U30TOMbI, IAEPHASI SFHEPIeTUKA;

paznuyaTth SBJICHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUYKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHHE, CBOOOAHOE MaJieHHue
TE€J, PABHOMEPHOE JBHKEHHUE MO OKPY>KHOCTH, B3aUMOAECHCTBHE TEJ, PEAKTUBHOE
JBU)KEHHE, KOJIeOaTeIbHOE IBI)KEHHUE (3aTyXaloIINe U BBIHYKICHHbIE KOJIeOaH ),
PE30HAHC, BOJIHOBOE  JBWJKEHHE, OTPaXECHHE  3ByKa, IPAMOJIMHEUHOE
pacrpocTpaHeHne, OTPAKEHHE U TPEJIIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE
OTpaKEHUE CBETA, PA3JI0KEHHE OEJIOro CBETa B CHEKTP M CIOKEHUE CIEKTPATIbHBIX
LBETOB, JUCIEPCUSI CBETA, €CTECTBEHHAs PaJAUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaTOro CHeKTpa M3JIy4eHHs) MO OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JAHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBIICHNE U3YUYEHHBIX (PU3NYECKUX SABJICHUM B OKPY’KAIOIIEM
mupe (B TOM uucie (U3MYECKUE SIBICHUS B NPUPOJE: TPUIUBBI U OTIIWBHI,
nBkeHue 1iaHer (COMHEYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHUE JKHBBIX
OPraHu3MOB, BOCHPHUSATHE 3BYKOB >KMUBOTHBIMH, 3€MIIETPSCEHUE, CEUCMUYECKHE
BOJIHBI, I[yHaMH, X0, [IBETa T€J, ONTUYECKUE SABJICHUS B MPUPOJIC, OMOJIOTHYECKOE
JEeWCTBUE BUIUMOIO, YIbTPahUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyUYCHHH,
€CTECTBEHHBIM pPaJMOAKTUBHBIA (POH, KOCMUYECKHME JIyud, PaJUOAKTUBHOE
V3JIy4CHUE MPUPOJAHBIX MHUHEPAIOB, ACHUCTBUE PAJMOAKTHBHBIX H3JIyYCHUU HA



OpraHu3M 4YEJIOBEKa), MPU ITOM MEPEBOANTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECKUX SBICHHM;

OMUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (DU3UYECKHUE SIBJICHUS, HUCMIOJb3Ys
dbu3uyeckre BeTUYUHBI (CpEeIHsIi W  MIHOBEHHasT CKOPOCTh Tejla [MpH
HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, NIEPEMENIEHUE, TTyTh, YIJI0Bas CKOPOCTb,
CWJia TPEeHMs, CUjia YIPYTrOCTH, CUja TSXKECTH, YCKOpEHUE CBOOOAHOrO MajeHUs,
BEC TeJa, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHH4YecKas paboTa W MOIIHOCTH,
MIOTCHIMAJIbHAS JHEpPrus Teja, MOAHATOrO HAJ IOBEPXHOCTBIO  3EMIIH,
MOTCHIIMAJIbHASL DHEPrUsl CXKATOW NPYKUHBI, KUHETHUYECKAs DSHEPrus, IOJHaA
MEXaHUYeCKasl SHEPrusi, NEPUOoJ U YacTOTa KOJeOaHUM, YIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUSI CPElibl), MpHU
OMHUCAaHUU TPABUIBLHO TPAKTOBATh (PU3WUYECKUN CMBICT UCIIOIb3YEMbIX BEJIUYHUH,
0003HaUeHUs W E€OUHUIBI (PU3NYECKUX BEIWYMH, HAXOAUTH (POPMYIIbI,
CBA3BIBAIOLIUE TAHHYIO (DU3UYECKYIO BETUYUHY C APYTHMMH BEIIMYMHAMU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIIUYUH;

XapaKTepHu30BaTh CBOMCTBA TeJ, PU3NUYECKUE IBICHUS U MPOIIECCHI, UCTIONb3Y S
3aKOH COXPAaHEHUS JHEPrMH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHLIHI
CYIEPIIO3ULINY CUJI, PUHIUIT OTHOCUTENIbHOCTH ['anunes, 3akoubl Hpr0TOHA, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOHbl OTPAXKEHUA U TMPEIOMIICHUS CBETAa, 3aKOHBI
COXpaHEHHMs 3aps0BOIO U MACCOBOI'O YHCEN IPU SANEPHBIX PEAKLHUSX, IIPU ITOM
(bopMyIMpOBATH 3aKOH U 3aIMKCHIBATH €0 MATEMATUYECKOE BHIPAXKECHHE;

OOBSCHATH (PU3NUECKHE TPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyallud IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABISITE PUYMHHO-
CIIEICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE U3 2 - 3 JIOTMYECKHUX IIAroB C
UCIIOJIb30BaHUEM 2 - 3 M3YUYEHHBIX CBOMCTBA (PU3UYECKUX SIBJICHUM, (PU3NUECKHUX
3aKOHOB UJIM 3aKOHOMEPHOCTEN;

perarh pacyeTHBIC 3a7a4M (OMUPAOIIKECS Ha CUCTEMY M3 2 - 3 ypaBHEHUH),
UCTIONB3YS 3aKOHBI 1 (JOPMYJIBI, CBSI3BIBAIOIINE (PH3UYECKHE BEIIMYMHBI: HA OCHOBE
aHaIM3a yCIIOBUA 33/1a4d 3aMKChIBATh KPATKOE YCJIOBHE, BBISBIISITH HEIOCTAIOIINE
WK W30BITOYHBIC JAHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOTUMBIE IS
perieHus, MPOBOAUTH PACUETHl W OICHWBATh PEATUCTUYHOCTH TOJYYSHHOTO
3HaYeHUS (PU3NICCKON BEITMUNHEI;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PEIIUTH IMPU TOMOIIHU (PU3UIECKUX
METOJOB, HCIOJIb3ysl OINKMCAaHWE UCCIEAOBAHUSA, BBIACIATH IPOBEPSEMOE
IIPEAIIOI0KEHNUE, OLICHUBATH MPABUIIBHOCTD MOPSIAKA IIPOBEICHUS UCCIIEI0BAHNs,
IIPOBOJIUTH BBIBOJIbI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHU U OTIBITOB;



MPOBOJIUTH OMBITHI 10 HAOMIOJACHUIO (PU3NUECKUX SIBICHUN WM (HU3HUIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HproTOHa, 3aKOHA COXpAaHEHHS YHEPTHUH,
3aBUCUMOCTh TEpHOaa KOJICOAHW TPYKWUHHOTO MasTHUKA OT MacChl Ipy3a Hu
KECTKOCTH TIPY)KUHBI W HE3aBUCHMOCTh OT aMIUTMTYIbl MaJbIX KOJIeOaHMH,
NPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, Pa3ioKeHHe OeJoro CBeTa B CIIEKT,
U3yYCHHE CBOWCTB M300pa)XKCHHsI B TUIOCKOM 3€pKajie M CBOWCTB H300paskeHUs
npeaMeTa B COOMparoIieli JInH3e, HaOMI0ICHHUE CIUTOITHBIX U IMHEHYAThIX CIICKTPOB
U3ITyYEHUsI): CaMOCTOSITEIbHO COOHMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000pyIOBaHUs, ONMHUCHIBATH XOJI OMBITA M €ro pe3yibTaThl, (POpMyIHPOBATH
BEIBOJIBL;

MPOBOJIUTh TPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX W3MEPCHHM, OTPEACIIss
cpeaHee 3HauCHHE U3MepseMou BeIMUUHbBI ((POKYCHOE paccTosTHUE coOuparouien
JIMH3BI), 000CHOBBIBAThH BHIOOD croco0a u3mMepeHus (M3MepUTEILHOTO Mpruodopa);

MPOBOJUTh  HMCCIIEIOBAHHWE  3aBUCHUMOCTEH  (U3MYECKUX  BEIUYUH C
UCIIOJb30BAaHUEM TMPSIMBIX HM3MEPEHHUM (3aBUCUMOCTh IIYTHU OT BpPEMEHU IMpHU
PaBHOYCKOPEHHOM JBI)KCHUUM 0€3 HadallbHOM CKOpPOCTH, MepHoja KoyieOaHHit
MaTEMaTUYECKOI0 MASITHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja NaJeHuss M YyIJIa MpeJoOMJIEHUs OT yrIjla NaJeHus): IUIaHUPOBaTh
UCCJIEIOBAHHUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DUKCUPOBATH PE3YIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKOB,
IIPOBOJIMTH BBIBOJBI 110 PE3YJIbTATaM HCCIIEI0BAHUS;

MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYHUH (CPEIAHSST CKOPOCTh
U YCKOPEHHE Tella MPU PAaBHOYCKOPEHHOM [IBIDKCHHUH, YCKOPEHHE CBOOOJIHOTO
najeHus, )KECTKOCTh IPYKUHBI, KOO PHUITMEHT TPEHUS CKOJIBKCHUS, MEXaHUIECKas
paboTa M MOIIHOCTb, YacTOTa W MEPUOJ KOJEOAaHUH MaTeMaTHUYeCcKOro H
NPY>KUHHOTO MasiTHUKOB, ONTUYECKasl CUjla COOMpAIOIeH JTMH3bI, paIiOaKTUBHBIN
¢boH): MIaHUPOBATH HU3MEPEHUS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIMIOJIHATh U3MEPEHUS, CIEAYS MPEATI0KEHHON NHCTPYKIIUH, BBIYUCIISATh 3HAUEHUE
BEJIIMYMHBI W AaHAJIU3UPOBATH IIOJYYEHHBIC PE3YyJIbTAaThl C YYETOM 3aJaHHOU
MIOIPETHOCTHA U3MEPEHN;

coOMoaTh MpaBuia TEXHUKH Oe30MacHOCTU Mpu paboTe ¢ 1adopaTOPHBIM
000pyI0BaHUEM,;

paznuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (PU3MUECKUX  MOJENEH:
MaTepHalibHasi TOUKa, A0CONIOTHO TBEPJOE TEI0, TOUEUHBIM MCTOUYHUK CBETA, JyY,
TOHKas JIMH34, [IJIAHETapHAasi MOJEJIb aTOMA, HYKJIOHHAs! MOJZIECJIb ATOMHOIO Spa;



XapaKTepU30BaTh NPUHLHUIIBI IEUCTBUSA U3yUYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C UCIHOJIb30BAHUEM HMX OINUCAHUA (B TOM YHUCIE: COUIOMETP, JaTUYUKU
NOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMsI, pPaKeTa, 3XO0JIOT, OYKH, IEPHUCKOIL,
¢doToamnmapaT, ONTHUYECKUE CBETOBOJbI, CHEKTPOCKON, JO3UMETP, Kamepa
BuiibcoHa), MCob3ysl 3HaHUS O CBOMCTBAX (PM3MUECKUX SBJICHUN U HEOOXOAUMbIE
(u3nyeckue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PHUCYHKH H3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, H3MEPUTEIBHBIX TMPUOOPOB M TEXHOJOTUYECKHX TPOIECCOB MpHU
pemeHnn y4eOHO-TIPAKTUYSCKUX 3a7ad, ONTHYECKHE CXEMBbI ISl TOCTPOCHHUS
M300pKECHUI B ITIOCKOM 3€pKajie M COOMpPAIONIeH JIMH3E;

NPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMEPaX) MPAKTUYECKOTrO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KU3HU IUIsl 0OecreyeHus
Oe3omacHOCTH IpU oOpallleHuu ¢ NpuOopaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXPAHEHHUS 370pOBbsl U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpY’Karolen cpee;

OCYHIIECTBIATh TOWCK uH(popmanuun B VHTEpHETEe, CaMOCTOSITEIIBHO
dbopMyIHpysT TOUCKOBBINA 3aMpPOC, HAXOAUTH MyTH OMPEASICHUS TOCTOBEPHOCTH
MOJIy4eHHOM MH(OpPMAlMM HAa OCHOBE HMMEIOIIUXCA 3HAHUW M JOMOJHUTEIbHBIX
HMCTOYHHKOB;

UCIIOJIb30BaTh TPHU BBIMOJIHEHUU Y4EOHBIX 3aJlaHUi HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy, CIOpaBOYHbIE MAaTepHUalibl, pecypchl ceth VIHTEepHET, BIalETh
nprueMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMKU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHUS Ha OCHOBE
UHGOPMAIIUU U3 HECKOJIBKUX HMCTOYHUKOB, IMyOJMYHO TPEJCTABIATH PEe3yJIbTaThI
NPOCKTHOM WM HCCICIOBATEIbCKOW JCATCIIBHOCTH, IPH O3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIN MOHATHHHBIN armapar u3ydaeMoro pasjaeia (GU3UKd U
COIMPOBOXKAATh BBICTYIUICHHUE MPE3CHTAIMCH C y4eTOM OCOOCHHOCTEH ayauTOpHUU
00yJarommxcs.

28.7. B (enepasbHBIX M PETHOHAIBHBIX TPOIEAYypaX OICHKH KadecTBa
o0pa3oBaHMsI HCMOJB3YETCS TepeueHb (KoaupuKaTop) pacrpeieiCHHBIX 10
KJlaccaM TIPOBEPSEMbIX TpPEOOBAaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIEr0o 0Opa3oBaHMs U DJIEMEHTOB
cojiep>kaHus 1o (hU3HUKe.



Tabawnia 22

[IpoBepsiembIe TIpEeAMETHBIC PE3YIHTATHl OCBOCHHS
OCHOBHOI 00pa3zoBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIIETO
obpazoBanus (7 Kj1acc)

Kon IIpoBepsiemMble PEIMETHBIE PE3YJIBTATHI OCBOCHHS] OCHOBHOM
npoBepsieMor | 00pa3oBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
O pe3yibTaTa

1.1 WCTIOJIB30BATh N3YyYECHHBIE MOHSITUS

1.2 pas3nuyaTh SBJICHUA 110 ONKMCAHUIO UX XapPAKTEPHBIX CBOMCTB U
HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOe
SBJICHUE

1.3 pacro3HaBaTh MPOSIBICHUE W3YUYEHHBIX (DU3NYECKUX SBICHUU B
OKpYXalolleM MHpE, B TOM 4YHCIe (U3HUYECKUE SIBICHUS B
NpUpoJie, MPU HSTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACISITh CYIIECTBEHHbIC CBOWMCTBA (TIPU3HAKH)
bu3nYeCKUX SIBICHUN

1.4 OIKCHIBaTh U3YYCHHBIE CBOMCTBA TEN W (U3NYECKUE SIBICHMUS,
UCIOJIb3Ysl (PU3NYECKHE BEIUYUHBI, TP OMUCAHUU MPABHIBHO
TPaKkTOBaTh (PU3UUYECKUN CMBICI HCIONb3YEMBIX BEIWYUH, HX
00O3HAaYEHUsT U E€OUHUIBI (PU3MUYECKUX BEJIIUYUH, HAXOJIUTh
(bopMyJIbl, CBS3BIBAIONIME JAHHYIO (PU3MUYECKYIO BEIIMYUHY C
JPYTUMHU  BEJIIMYMHAMHU, CTPOUTHh TpadUuKu  W3YUYEHHBIX
3aBUCUMOCTEH (PU3NUYECKUX BETUIHH

1.5 XapaKTepu3oBaTh CBOWCTBA Tei, (GU3MUYECKUE SBJICHUS U
MPOLIECCHI, MCIOJIb3ysl M3YUYEHHBIC 3aKOHBI, IIPU 3TOM J1aBaTh
CIIOBECHYI0  (OPMYJUPOBKY 3aKOHA M 3alUCHIBATH  €TO
MaTeMaTU4YECKOE BhIPAKECHHE

1.6 OOBACHATh (PU3NYECKUE SIBJICHMS, MPOLIECCHl U CBOWCTBA TEI, B
TOM 4YWCI€ MU B  KOHTEKCTE  CHUTyallud  IPAKTHUKO-
OpPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUUUHHO-
CJIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHUE U3 | - 2 TOTUUECKUX
maroB ¢ onopoi Ha 1 - 2 M3y4eHHBIX CBOMCTBAa (PU3MYECKHX
SBJICHUM, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU




1.7

pelaTh pacyeTHbIC 3a/1a4d B | - 2 1eHCTBUS, HCTIOIB3YSI 3AKOHBI
1 (GopMyJibl, CBSI3bIBAIONINE (PU3UYECKUE BETUYMHBI: HA OCHOBE
aHajau3a YyCJIOBHUS 3aJayd 3alHChbiBaTh KpaTKOE YCIIOBHE,
MOJICTABIIATh (PU3MUYECKHUE BEIMYUHBI B (DOPMYIIBI U TPOBOUTH
pacyeTsl, HAXOJAUTh CIPABOYHBIC JaHHBIC, HEOOXOAUMBIC IS
pelICHUsT 3aJa4, OLEHUBATh PEAUCTUYHOCTH ITOJTYYEHHOMU
(bU3UYECKON BETUIUHBI

1.8

pacrno3HaBaTh IPOOIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU ITOMOIIIH
bU3HYEeCKUX METOJIOB, B ONMHCAHWUU HCCIEIOBAHUS BBIJICIATH
MpoBEpsieMOE NpPEeANnoiokKeHrue (TUMoTe3y), pasznuyaTb U
MHTEPIPETUPOBATH MOTYUCHHBIM PE3yJbTaT, HAXOAUThH OLIUOKHU
B XOJI€ OIbITA, JieJaTh BBIBOJIBI IO €T0 pe3ybTaTaM

1.9

IPOBOJUTDH OTMBITHI MO HAOMIOAECHUIO (PU3HMUECKUX SIBJICHUM WIH
(U3MYECKUX CBOMCTB TeNl: (POPMYJIHpPOBAaTH MPOBEPSEMbIE
NPEANOIOKEHUs, COOUpaTh YCTAHOBKY U3 MPEII0KEHHOTO
00OpyJIOBaHUsl, 3aMKMCHIBATh XOJ OMNbITa U (POPMYIUPOBATH
BBIBOJIbI

1.10

BBINIOJIHATH MPSMbIE U3MEPEHHUS C UCIIOJIB30BAHUEM aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUs MPUOOPOB C
Y4ETOM 3a/1aHHOH a0COJIFOTHOM MOTPEIHOCTH U3MEPEHUN

1.11

MPOBOJAUTH HCCJIEOBAaHUE 3aBUCUMOCTU OJHOM (usznueckoit
BEJIMYUHBI OT APYTrOW C MCIIOJIB30BAHUEM MPSMBIX U3MEPEHUH,
y4acTBOBaTh B IUJIAHUPOBAHUM Y4E€OHOTO MCCIEIOBaHUA,
coOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIIEIys
MPEIIOKCHHOMY TUTaHy, (PUKCHPOBATH PE3YJIbTATHI OTyICHHON
3aBUCUMOCTH (M3UYECKUX BEIMYMH B BHJIC MPEIOKEHHBIX
Tabaui, U rpaduKoB, [enaTh BBIBOABI MO pe3ysbTaTaM
WCCIIEIOBAHUS

1.12

IPOBOJAUTH KOCBEHHBIE U3MEpPEHHs] (U3NYECKUX BEIUYUH,
clenys IPEMIOKEHHOW HMHCTPYKLIHMHM: IPU  BBINOJHEHUH
U3MEpPEeHUl coOUpaTh OSKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBIYUCIIATh 3HAUYEHNE NCKOMOU BEJIUYNHBI

1.13

coOI0aTh MpaBHJa TEXHUKH O€30IacHOCTH HpH padoTe ¢
71a00paTOPHBIM 000PYAOBaHUEM




1.14

yKa3bIBaTh TMPUHIUIBI JCUCTBUS MPUOOPOB W TEXHUUYECKHX
YCTPOKWCTB, XapaKTePU30BaTh MPHUHIIMITBH TCHCTBHUS W3YYEHHBIX
PUOOPOB M TEXHUYECKHUX YCTPONCTB C IMTOMOIIBIO UX OMUCAHUS,
UCIIOJIB3YSl 3HAHMS O CBOMCTBaX (U3MYCCKUX SBICHUH U
HE0OX0IMMbIC (PU3UUECKHEe 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOJNTH TPHUMEPHI (HAXOIUTh HH(POPMAIMIO O IpUMEpax)
NPAaKTHYECKOTO  WCIONB30BaHUs  (U3MYECKHX 3HAHUH B
MOBCEHEBHON KU3HU sl obecrieueHusi O€30MacHOCTU TpHU
oOpalieHuy ¢ MpubopaMu M TEXHUYECKHMHU YCTPOMCTBAMHU,
COXpaHEHUsSI 3I0POBbSI U COOJIOIEHUS HOPM HKOJIOTHYECKOTO
MOBE/ICHUS B OKPYKAIOLIEH Cpeie

1.16

OCYIIECTBJIATH OTOOpP WCTOYHUKOB HH(POPMAIIMM B CETH
HHTEpHET B COOTBETCTBUM C 3aJAHHBIM ITOMCKOBBIM 3aIPOCOM,
Ha OCHOBE UMEIOIIMUXCS 3HAHUU U IIyTEM CPAaBHEHUS PA3JIMYHBIX
VMCTOYHHUKOB BBIJIEIATh HMHPOPMALMIO, KOTOpas sBISETCA
MPOTUBOPEUUBOUN MM MOKET ObITh HETOCTOBEPHOU

1.17

UCIIOJIB30BaTh MPHU BBINOJHEHUU YYEOHBIX 3aJlaHUl HAy4HO-
NONYJSIPHYIO ~ JUTepaTypy  (GUBHUYECKOrO0  COACpKaHUS,
CIIPABOYHBIE MaTepHaibl, pecypchl ceTu HMHTepHET, BIaleTh
npueMaMu  KOHCIIEKTUPOBAHUSA  TEKCTa, MpeoOpa3zoBaHMs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpaTKHE THCHbMEHHBIE W YCTHBIC
COOOIIeHHs HAa OCHOBE 2 - 3 UCTOYHHUKOB UH(MOpPMAIUU
(bU3UYECKOr0 COACP)KAHHUSA, B TOM 4YHUCJE IyOJIMYHO JeNaTh
KpaTKHe COOOIECHHUsI O pe3yibTaTax MPOEKTOB WM y4eOHBIX
UCCIIEIOBAHHM, TPU 3TOM IPaMOTHO HCIOJIb30BaTh M3yUEHHBIH
NOHATUUHBIM  ammapaT Kypca  (U3HMKH,  COINPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALNEN

1.19

IpU  BBITIOJIHEHUHM yYE€OHBIX TIPOCKTOB W  HCCIICIOBAHUN
pacripefiensiTh OOS3aHHOCTU B TPYyIIe B COOTBETCTBUMU C
MOCTABJIICHHLIMHU 3aJadyaMM, CJICAMTh 34 BBINOJHCHHEM ILIaHa
JIECTBUI, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIH BKJIaJ B
JESITEIIbHOCTh ~ TPYIIIbI, BBICTPAUBAaTh KOMMYHHUKATUBHOE
B3aMMO/JICICTBUE, YUUTHIBAsI MHCHUE OKPYKAIOIIHNX




Tao0muna 22.1

[IpoBepsiembie 31€MEHTHI coaepkanus (7 Kiacc)

Kon Kon [IpoBepsieMble 3JIEMEHTBI COECPKAHUS
paszena | 3JIeMEeHTa

1 OU3MKA U EE POJIb B IIOBHAHNHN OKPYXAIOIIEI'O MUPA

1.1 dusuka - Hayka O mnpuponae. JSIBieHUS TPUPOABI.
@u3nyuecKkue SBICHUS: MEXaHMYECKHE, TEIIOBbIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC

1.2 ®duznyeckue BenuuuHbL. M3Mepenue (usmyeckux
BenuuuH. @Pusnueckue npudopsl. IlorpemHocTts
U3MepeHni. MexayHapoiHas CHCTEMA €IMHULL

1.3 EcTecTBeHHO-HAyUHBIA METOJ MTO3HAHUS: HAOJIIOIEHUE,
MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHUE TUIIOTES,
AKCIIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBICHEHHUE
HaO0II01aEMOTO SIBIICHUS

14 Onucanue GU3NIECKUX SIBICHUHN C TIOMOIIBIO MOJIeen

1.5 [TpakTruueckue padbOTHI:

N3mepenue pacCTOsIHUN.

N3mepenne o0beMa XKUIKOCTH U TBEPAOIO TEA.
Onpenenenue pa3sMepoOB MalbIX TEN.

W3mepeHne TemiiepaTypbl NP MOMOLIU KHJIKOCTHOTO
TEPMOMETpPA U JaTYUKA TEMIEPATYPBI

2 INEPBOHAYAJIbHBIE CBEJAEHI O CTPOEHNU BEILECTBA

2.1 CtpoeHue BeniecTBa: aToOMbl U MOJICKYJIbI, UX Pa3MEPBHI.
OnbITEl,  JOKa3bIBAIOIIME  JUCKPETHOE  CTPOCHUE
BEIIECTBA

2.2 JIBmxenne dactun BemiectBa. CBs3b  CKOPOCTH
JIBUKEHUsI YacTUL[ C TeMIeparypou. bpoyHOBCkoe
nBkeHue, muddy3us

2.3 B3aumopelicTBre YacTUIl BEIIECTBA: NPUTSKEHUE W




OTTAJIKMBAHHC

2.4 ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE TIa30B,
KUIAKOCTEH M TBEPAbIX (KPUCTAUIMYECKUX) TeEN.
B3auMocBs3p MeXy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM
CTpPOEHUEM

2.5 Oco00eHHOCTH arperaTHhIX COCTOSIHUM BOJIbI

2.6 [TpakTruueckue pabOTHI:

Ouenka JuaMeTrpa aroMa METOJIOM  psiioB  (C
UCI0JIb30BaHueM (otorpaduit).

OnpITel 10 HAOMIOIEHUIO TEIJIOBOTO PACHINPEHUs
ra3os.

OnpiTel 1O OOHApY)XEHHIO  JEHCTBUA  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSI

JIBUKEHUE U B3AVMOJIEMCTBUE TEJI

3.1 Mexannueckoe JBHKCHUE. PaBHOMEpHOE 51
HEPaBHOMEPHOE JABUKEHUE

3.2 Ckopoctb. CpenHsii CKOpPOCTh NpPU HEPABHOMEPHOM
JBIKEHUU. PacueT myTu u BpeMEHU IBUKEHUS

3.3 SBnenne uHepuUHU. 3aKOH MHEpLUU. B3aumopeicTeue
TeJ KaK MPUYMHA U3MEHEHHSI CKOPOCTH JIBHXKCHUS TEl.
Macca kak Mepa HHEpTHOCTH Tella

3.4 [InoTHOCTH BeecTBa. CBSA3b MIIOTHOCTU C KOJTUYECTBOM
MOJICKYJI B IUHUIE 00heMa BEIeCTBA

3.5 Cuita Kak XapaKTepHCTUKA B3aUMOIEVCTBUS Tell

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MOMOIIBIO TMHAMOMETpPA

3.7 SBneHue TATOTEHUS U cuiia TshkecTu. Cuta TSKECTU Ha
npyrux miuanerax. Bec Tena. HesecomocTh

3.8 Cuna tpenusi. TpeHHE CKOJNBXKEHHS U TPEHUE TOKOA.

TpeHue B IpUpoae U TEXHUKE




3.9

CroXeHue Cui, HalpaBJICHHBIX MO OJHOW IPSAMOM.
PaBHO€EliCTBYIOIIAS CUIT

3.10

[IpakTuueckue paboThI

OnpeneneHre CKOPOCTH PABHOMEPHOIO  JBUKEHUS
(mapuka B KUIKOCTH, MOJEIU BJIEKTPUUYECKOTO
aBTOMOOMJIS U TakK Jiajee).

OnpeneneHne cpeqHel CKOPOCTH CKOJIBXEHUs Opycka
WIN LIapUKa [0 HAKJIOHHOW TJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPAOIO TENA.

OnpITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD PACTSKEHUS
(zepopmanum) IpyUHBI OT TPUIIOKEHHOU CHJIBI.
OMnbITHL, IEMOHCTPUPYIOUTUE 3aBUCUMOCTh CUJIbI TPEHUS
CKOJBKEHUS ~ OT Beca  Tela M XapakTepa
COTIPUKACAIOILIUXCS TOBEPXHOCTEN

3.11

PuU3UUECKUE SBICHUS B NPUPOJE: IPUMEPHI IBUKEHUS
C Pa3IMYHBIMU CKOPOCTAMU B KMBOW U HEXKHUBOMU
MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOIEC U TEXHUKE

3.12

TexHnueckue yCTpoucTBa: JUHAMOMETP, MOJIIUITHUKI

JIABJIEHUE TBEPJIBIX TEJI, )KMIKOCTEM 1 TA30B

4.1 HaBnenue TtBepaoro tena. CrnocoObl yMEHBIICHUS H
YBEIIMYEHUS 1aBJICHUS

4.2 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHUS T'a3a OT 00beMa,
TEMIEPATYPbI

4.3 [lepenaya naBneHust TBEPAbIMHU TEIaMU, KUJIKOCTSIMU U
razamu. 3akoH Ilackans. [ITHeBMaTHUeCKHe MaITUHBI

4.4 3aBUCUMOCTh  JAaBJCHUS JKUJAKOCTH OT TJyOUHBI.
['uapocratuueckuit napajoxc. Coobmiaromuecs
cocynbl. [ mapaBnryecKkue MEXaHU3MbI

4.5 Atmochepa 3emim u  atMochepHOE JaBIICHHUE.

[IpuyuHbl  CyIIECTBOBaHUS BO3AYIIHOW  00OJOYKHU
3emiu. OmnbIT Toppuuemnnu. 3aBUCUMOCTD
aTMOC(EPHOT0 1aBJICHUSI OT BBICOTHI HAJl YPOBHEM MOPS




4.6

N3mepenue atmocdepHoro paBieHus. [Ipubopsr s
U3MEPEHUsT aTMOC(PEPHOTO AaBICHUS

4.7

JlelicTBue JKMAKOCTM M ra3a Ha NOTPYKEHHOE B HHX
Teno. BriTankuparomas (apxuMenoBa) cuia. 3aKoH
Apxumena

4.8

[LmaBanue Ten. Bo3ayxomiaBanue

4.9

[TpakTruueckue pabOTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tena B BOJAE OT
00beMa OrpyKEHHOM B KUJKOCTh YaCTH TeJa.
Onpenenenne BBITAIKMBAIOIIEH CWIBI, NEUCTBYIOLIEH
Ha TEJIO, ITOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIONIEH CHUJIBI,
JNEUCTBYIOUIEN Ha TEJIO B KUIAKOCTH, OT MACCHI TeNa.
OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTH
BBITAJKUBAIOIIEA CHWJIbI, JCHCTBYIOIIEWM HAa TEJIO B
XKUIKOCTH, OT 00beMa MOTPYKEHHOU B KUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMmeTpa WM KOHCTPYHPOBAHUE
JIOAKH U ONPEAEIIEHUE €€ TPY30IOABEMHOCTH

4.10

®duznyeckue  SABIEHUS B NPUPOJE:  BIUSHUE
aTMOC()EpHOTO  JIaBJIEHUA HAa JKUBOW  OPraHM3M,
IJIaBaHUE PbIO

4.11

TexHHuecKre YCTpPOMCTBA: COOOIIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIUYECKUN TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMED, MOPIIHEBON HAcoC,
apeoMeTp

PABOTA, MOILIHOCTD, DHEPI'A

5.1 Mexannueckas paboTa

5.2 MexaHnueckasi MOIIIHOCTD

53 [IpocTbie MexaHW3MBI: pblyar, OJIOK, HaKJIOHHAas
IJI0CKOCTh. IIpaBuiio paBHOBECUS pplyara

54 [TpumeneHue npaBuia paBHOBECHS pblyara K OJI0Ky




5.5 «3onotoe  mpaBwio»  MexaHukd.  Koadduuuent
NoJIe3HOr0  JedcTBUsl ~ MexaHu3moB.  [IpocTbie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [TorennumanbHast SHEPruu TeNa, NOAHATOrO HaJl 3eMJIIEeH
5.7 Kunernueckas sHeprus
5.8 [TonHas mexaHuyeckasi dHEpPrusa. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHMYECKOU OHCPIUH

5.9 [IpakTudeckue paboThI:

Onpenenenne padOThl CUIIbI TPEHUS TP PABHOMEPHOM
JBMKEHUU TeJa 110 TOPU30HTAIBHOU TOBEPXHOCTH.
HccnenoBanre yciaoBUil paBHOBECHS pblyara.
Nsmepenne KII/[ HakIOHHON INTOCKOCTH.

N3ydeHne 3aK0Ha COXPAHECHHSI MEXaHUYECKOW JHEPTUN

5.10 @u3nyeckue SBICHUS B NPUPOJE. pblYyard B TEIE
YyeIoBeKa
5.11 TexHuueckne yCTpPOWCTBA: pblyar, MNOABMKHBIN U

HETOABMXHBIA OJOKH, HAKJIOHHAS MJI0CKOCTh, IPOCTHIE
MEXaHU3MBbI B OBITY

Tabmuma 22.2

[TpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM

00pa3zoBaTeIbHON MpOrpaMmsbl (8 Kiace)

Kon
MIPOBEPSEMOT
O pe3yibpTara

[TpoBepsiemMbIe IPEAMETHBIC PE3YJIbTaThl OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON IMTPOTPaMMBbI OCHOBHOT'O O0IIIEro oOpa3oBaHuUs

1.1 VICII0JIB30BaTh MOHSITHUSA

1.2 paznuyaTh SBJICHUS N0 OMHMCAHUIO WX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX AAHHOE (U3NYECKOE
SIBJICHUE

1.3 pacno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3NYECKUX SIBICHUU B




OKPYXalollleM MHpE, B TOM 4YHCI€ (PU3HYECKUE SIBIICHUS B
OpUpoAe, HpH 3TOM MEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIICNATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
(du3nyecKuXx sABJICHUN

1.4

ONKCHIBATh W3YUYEHHBIE CBOMCTBA Tell W (PU3UUECKHUE SIBJICHUS,
UCIOJIb3Ysl (PU3NYECKHE BEIUYUHBI, TP OMUCAHUU MPABUIILHO
TPAKTOBATh (PU3UYECKUI CMBICA MCHOJIb3YEMBIX BEJIMYUH,
0003HAUYEHUsA W EAMHULBI (PU3NYECKUX BEJIUYMH, HAXOAMTh
dbopMyIibl, CBS3BIBAIOLIME TAaHHYIO (U3UYECKYIO0 BEIUYHHY C
IPYTMMH  BEJIMYMHAMH, CTPOUTh TpaduKd  HU3YUCHHBIX
3aBUCUMOCTEN (PU3NUECKUX BETUUNH

1.5

XapaKTEepU30BaTh CBOWCTBA TN, (UBMYECKUE SBJICHHUS U
MPOIIECCHI, MCIOJIb3ysl M3YUYEHHbIC 3aKOHBI, IIPU 3TOM J1aBaTh
CJIOBECHYI0  (OPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €r0
MaTEMaTHYECKOE BBIPAKEHUE

1.6

OOBSACHATH (PU3MUECKHE TPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE€ CHUTyallMid MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbISBIATh PUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
00bsicHeHre n3 1 - 2 JOrMYECKUX IIaroB ¢ MOMOIIL0 1 - 2
W3YUCHHBIX CBOHCTBA (PU3MYECKUX SBJICHHUM, (PU3MUESCKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHbIE 3a1a4i B 2 - 3 NEHCTBUS, UCIIOIb3YS 3aKOHBI
U GopMyJIbl, CBA3BIBAIONIUE (PU3MUECKUE BEJIMYMHBI: HA OCHOBE
aHallu3a YCJIOBHUs 3aJayd 3aluChbIBaTh KpPAaTKOE YCJIOBHUE,
BBISIBIISITh HEJIOCTATOK JIAHHBIX JUIS PEIIECHUs 3a7a4u, BEIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIS €€ PELICHHs], TPOBOAUTD
pacyeTbl M CpaBHUBATH IOJYYEHHOE 3HAaY€HUE (PU3NYECKOU
BEJIMYUHBI C U3BECTHBIMHU JIAHHBIMU

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEITUTH TP MTOMOIIN
(U3UYECKUX METOJIOB, HCIOJB3Ysl ONHCAHUE HCCIEIOBAHMUS,
BBIJICIIATh MPOBEPSIEMOE  MIPEAIIOI0KEHNUE, OLICHUBATH
MPaBUIBLHOCTh TOPSAJIKA TPOBEIACHUS HCCIECAOBAHUS, J€aTh
BBIBO/JIbI

1.9

MPOBOJAUTH OMBITHI TTO HAOMIOAEHUIO (U3UYECKUX SBJICHUN WU
dbu3nYecKkux CBOWUCTB Tel: (HOPMYIUpPOBaATh MPOBEPSIEMbIE




NPEANOIOKEHNs, COOUpaTh YCTAHOBKY U3 MPEII0KEHHOTO
0o0OpyZI0BaHUs, ONKCHIBATH XOJ ONBITA U (POPMYJIUPOBATH
BBIBO/IbI

1.10

BBITIOJIHSTh MPAMBIE U3MEPEHUS C UCOJIb30BAHUEM aHAJIOTOBBIX
NpuOOpPOB U JIaTUYUKOB (DU3UYECKUX BEIUYUH, CPABHUBATh
pe3yJbTaThl HM3MEPEHHM C y4YeTOM 3aJaHHOM a0COIIOTHOMU
MOTPELUIHOCTH

1.11

MPOBOJAUTH HCCJICOBAaHUE 3aBUCUMOCTU OJHOM (usnueckoit
BEJIMYMHBI OT APYTrOM C MCIOJIB30BAHUEM MPSIMBIX U3MEPEHUI:
IJIAHUPOBATH UCCIIEAOBaHUE, COOMPATh YCTAHOBKY M BBIMOIHSTH
U3MEpPEHHUs, CIeays TPEeaOKEeHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBUCMMOCTH B BUJE TaOIUIl U
rpaduKOB, AENIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS

1.12

MPOBOJUTh KOCBEHHBIE H3MEPEHUSI (PU3NYECKUX BEITUUYUH:
IUIAHUPOBATh  W3MEPEHMs, COOMpaTh HKCIEPUMEHTATIHHYIO
YCTAHOBKY, CIEAys NPENI0KEHHOW WHCTPYKLUHUH, U BBIYUCIIATH
3HAYEHHE BEIINYHUHBI

1.13

cOOIO/IaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu paboTe ¢
71a00paTOPHBIM 000PYAOBAaHUEM

1.14

XapaKTepU30BaTh NPUHLIUIIBI AEHCTBUS U3yUYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX OMHUCAHUS, UCIOIb3YS
3HaHUS O CBOMCTBaxX (M3MYECKUX SIBICHUH U HEOOXOIUMBIE
(¢u3nYecKue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh  MNPOCThIE  TEXHUYECKHME  YCTPOMCTBA |
U3MEpUTETbHBIE TMPUOOPHI IO CXeMaM W CXEMaTHYHBIM
PUCYHKaM, COCTAaBIIITh CXEMbl JJICKTPUUYECKHUX LENel ¢
MOCIIEIOBATENBHBIM U MAPaJICIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pazynyasi yCJIOBHbIE O0O03HAYEHHUS SJIEMEHTOB JJICKTPUYECKUX
neneu

1.16

MPUBOJNTH TPUMEPHI (HAXOIUTh WH(POPMAIMIO O TMpUMEpax)
MPAKTUYCCKOTO  HUCIOJIB30BaHUSA  (U3MYECKUX 3HAHUH B
MOBCETHEBHON JKM3HU JJisi oOecriedeHuss 0e30MacHOCTH TMpH
oOpalieHuu ¢ NpubopaMu M TEXHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHUsSI 3JI0POBbSI U COOJIOJIEHUS HOPM HKOJIOTHYECKOTO




MOBEJICHUS B OKPYXKAIOLIEH Cpeie

1.17

OCYIIECTBIIATh MOUCK HHPOPMAIUKA (DU3UIECKOTO CONEPIKAHUS
B ceTtu MHTEpHET, Ha OCHOBE HMMEKOUIMXCA 3HAHUW U IyTEM
CpaBHEHHUS JIOTIOJTHUTEJIbHBIX HMCTOYHUKOB BBIJICTISIT
nH(popMaIio, KOTopas SIBISETCS MPOTUBOPEUUBON MU MOXKET
OBITh HEJJOCTOBEPHOI

1.18

UCIIOJB30BaTh MPHU BBINOJHEHUU YYEOHBIX 3aJlaHUil HAy4HO-
NONYJSIPHYIO ~ JUTepaTypy  (GU3UYECKOrO0  COACpKaHUS,
CIIPABOYHBIE MaTepuaybl, pecypcbl cetu HHTepHET; BIaJeTh
npueMaMu  KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3daBaTh COOCTBEHHBIE IMCHbMEHHBIE W KpaTKHUE YCTHBIE
cooOmieHusi, 0000mass  uHPOPMAIMIO W3  HECKOJBKUX
HMCTOYHUKOB (DU3UYECKOTO COACP)KAHUS, B TOM YHCIIE ITyOJIUIHO
MIPEACTABIIATh PE3YyJIbTAThl MPOCKTHOW MJIM HMCCIIEI0BATEIbCKOM
JESATETLHOCTH, TP 3TOM TPAMOTHO HCIIOJIB30BATh M3YYCHHBIN
NOHATUMHBIMN  ammapaT Kypca  (U3HMKH,  COINPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALNEN

1.20

IpPU  BBIMIOJIHEHUHM yYE€OHBIX TIPOCKTOB W  HCCIICIOBAHUN
(bU3UYECKUX MPOLIECCOB pacipeAessiTh 005I3aHHOCTH B TPYyIIIE B
COOTBETCTBUM C IIOCTABIICHHBIMM 3aJa4aMH, CIEIUThb 3a
BBINIOJIHEHUEM IUIaHA JEUCTBUA U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIM BKJAJ B JEATEIbHOCTH
IpYyNIbl, BBICTPAaUBaTh KOMMYHUKAaTHUBHOE B3aMMOJICUCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI

Tabmuua 22.3

[IpoBepsiembie 7eMEHTHI cojiepkaHus (8 Kiacc)

Kon
pasnena

Kon [IpoBepsieMbI€ 3JIEMEHTBI COJICPIKAHUS

OJICMCHTA

6

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHBIC TIOJIOKCHUS MOJ'IGI(y.HprHO—KHHGTPI‘-IGCKOﬁ




TEOpUH CTPOCHHs BemecTsa. Macca u  pa3Mepsl
MoneKyd. ONbITeI, NOATBEPKIAIONIUE  OCHOBHBIE
MIOJIO’KEHHS MOJIEKYJISIPHO-KMHETUUECKON TEOPUU

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

6.3 OOBbsicHEHUE CBOMCTB I'a30B, )KUJIKOCTEW U TBEPABIX TeEll
HAa OCHOBE TOJIO)KEHUI MOJEKYISIPHO-KUHETUYECKON
TeopUu

6.4 CMauvBaHHE U KalWJUISIPHBIE SIBJICHUS

6.5 TerioBoe pacIMpeHne U CKaTue

6.6 Temneparypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO
TEIJIOBOTO JIBUKEHHSI YaCTHULL

6.7 BuyTpennss SHEprusl. CnocoObt M3MEHEHUS
BHYTPEHHEHW SHEpruM: TeIvionepenaya U COBEPIICHUE
paboThI

6.8 Bunbl Temionepenayun: TemIONpoBOJHOCT, KOHBEKIIUS,
U3ITy4YCHHE

6.9 KonmugectBo TemimoThl. YIeiabHas  TEINIOEMKOCTH
BEIECTBA

6.10 TermooOMEH MW TEIUIOBOE paBHOBECUE. YPaBHEHUE
TerI0Boro OanaHca

6.11 [ImaBienne ©  OTBEpPACBAHME  KPUCTALINYECKUX
BELIECTB. Y IeJIbHASI TEIJIOTA IJIABJICHUS

6.12 [TapooOpazoBanne wu  KoOHAcHcamms. lcrapeHwue.
Kunenme. VYnaenpHas Temiota mapooOpa3oBaHMs.
3aBUCUMOCTb TEMIEPATYPBI KUIIEHUSI OT aTMOC(EPHOTO
JABJICHUS

6.13 Bnaxxnocts Bo3myxa

6.14 DHeprus TOIJIMBa. Y IeJIbHas TEII0Ta CrOpaHus




6.15

[TpuHiunel  paboTsl TemnoBbIX aBurateneit  KILJ]
TEIUIOBOIO JIBUTaTelisd. TeIuioBble JBUTATENN U 3AIIHUTA
OKPYKaroIIEH CPeIbI

6.16

3aKOH COXpaHEHMS M IIPEBPAILICHUS DHEPIrUHA B
TEIUIOBBIX IIPOLECCaX

6.17

[IpakTuueckue pabOTHI:

OmnbITEI 10 0OHapyKEHHIO JNEUCTBUS CHUII
MOJIEKYJISIPHOTO MTPUTSKECHHUS.

OnpITel MO BBIPAIMBAHUIO KPUCTAJJIOB NOBAPEHHOU
COJIM WJIM caxapa.

OnbITel 1O HAOMIOJEHUIO TEIJIOBOIO PaCIHIMPEHUS
ra3oB, )KHUJIKOCTEN U TBEPABIX TEIl.

Omnpenenenue AaBieHUs BO3AyXa B OaJUTOHE IINPULIA.
OnbITEl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTDH JIaBJICHUS
BO3]lyXa OT €ro 00beMa U HarpeBaHuUs WM OXJIAXKICHUSI.
[IpoBepka THUIIOTE3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA >KUJKOCTH B TEPMOMETPHUUECKOW TpyOKe OT
TEMIIEPATYPHI.

HabGmronenne n3MeHeHus BHYTPEHHEH SHEPTUH Tesia B
pe3yJpTaTe Terionepeaayi U paboThl BHEITHUX CHIL
Hccnenosanune SIBJICHUSA TEII000MeHa npu
CMEIIMBAHUU XOJIOJIHON U TOPSYEH BOJIBI.
OnpeneneHue KOJIUMYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJIOW TMpHU TEMJI00OMEHE ¢ HArpeThiM METATMYECKUM
LHUJIUHIPOM.

OnpeneneHue yIenbHOM TEIUIOEMKOCTH BEIIECTBA.
HccenenoBanne npouecca HCapeHusl.

Onpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
Onpenenenue yaeabHONW TEMIOTHI IUIABJICHUS JIb1a

6.18

dusnueckre SBICHUS B MPHUPOJAE: TMOBEPXHOCTHOE
HATSDKEHWE W KalWUISIPHBIE SIBICHUS B MPHUPOJE,
KpHCTaJLIBI B IpUpoJe, u3inyueHune ComHia, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera

6.19

TexHuyeckue yCTpPOMCTBA: KANWULAPHI, IMPHUMEPHI
VCIIOJIb30BaHUsl KPUCTAIJIOB, )KUIKOCTHBIN TEPMOMETP,




JAaTYUK TEMIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPHI, MICUXPOMETpP, MapoBasi TypOHHA,
JIBUraTellb BHYTPEHHETO CrOPAaHMS

OJIEKTPUUYECKUE 1 MAT'HUTHBIE ABJIEHWA

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

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

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

7.4 Hocurenu »3nexkTpuyeckux 3apsanoB. DJIEMEHTapHbIH
anektpuueckuil 3apsag. Ctpoenne atoma. [IpoBonHuku
U JUAJIEKTPUKHU

7.5 3aKOH COXpAaHEHUS IEKTPUUECKOTO 3apsiaa

7.6 OJIEKTPUYECKHM  TOK.  YCJIOBUSL ~ CYyLIECTBOBAHUS
3JIEKTPUYECKOTO TOKA. ICTOUHHUKHM MTOCTOSTHHOT'O TOKa

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

7.8 Onekrpuueckass uenb. Cuia ToOKa. OIJIEKTPUYECKOE
HaIpsDKEHUE

7.9 ConporusiieHue IIPOBOJTHUKA. VY nensHOE
CONPOTHUBJICHUE BEUIECTBA

7.10 3akon 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 U MOTPEOUTENH 3IIEKTPUUECKOU




sHepruu B ObITy. KopoTkoe 3aMbikaHue

7.14 [TocTtostHHBIE MarHuThl. B3anmoaencTBue MOCTOSHHBIX
MarHuTOB

7.15 MarnutHoe nojsie. MarHutHOe moJjie 3eMJId U €ro
3Ha4YEeHUE U1l )KU3HU Ha 3emiie

7.16 OnbeiT Opcrena. MarHuTHOE TOJIE BJIEKTPUYECKOTO
ToKa. [[puMeHeHne 3eKTPOMAarHUTOB B TEXHUKE

7.17 JlelicTBE MAarHUTHOI'O IOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATEIb IOCTOSHHOTO TOKa. Mcnonp30Banue
AJIEKTPOJIBUTATENIEH B TEXHUUYECKUX YCTPOWCTBAX M HA
TPaHCIIOPTE

7.18 Onbitel ®apaned. SIBaeHue  AIEKTPOMArHUTHOMU
naayknuu. [IpaBuno Jlenna

7.19 DIJIEKTPOreHepaTop. Crioco0sI MOJTy4YEeHUS
AIEKTPUYECKOW  HSHEpPruu.  ODJNEKTPOCTAHUMHM  Ha
BO300HOBJISIEMBIX UICTOUYHUKAX SHEPTUU

7.20 [IpakTudeckue pabOThI:

OMBITHI 110 HAOJIIOACHUIO JIEKTPU3AIIMN TEI UHAYKITUEH
Y TIPU COMPUKOCHOBEHUH.

HUccnenoBanne JEUCTBUSA SIIEKTPUYECKOrO IO Ha
MPOBOJHUKH U TUDTIEKTPUKHU.

COopka u mpoBepka palbOThl AJIEKTPUUYECKOU IIenu
ITOCTOSTHHOTO TOKa.

W3mepenue u peryjJupoBaHue CHIIbI TOKA.

N3mepenure u peryanpoBaHue HAPSIKECHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO
yepe3 pe3UucTop, OT COINPOTUBIICHUS pE3UCTOpa |
HaIpPsHKEHUS Ha Pe3UCTOPE.

OmBITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCThH
AJIEKTPUUYECKOTO COMPOTHUBJIEHUS MPOBOJHUKA OT €ro
JUTUHBI, TUIOIIAU TTOTIEPEYHOr0 CEUCHUS U MaTepuala.
IIpoBepka mpaBusia CIOXKEHUS HAMNPSHKEHUM TP
MOCJICIOBATEILHOM COCIMHEHUH JABYX PE3UCTOPOB.
[TpoBepka npaBuia AJisl CUJIbI TOKA TIPU TapajjieIbHOM




COEJIMHEHUH PE3UCTOPOB.
OmnpeneneHue padboThl ANEKTPUUECKOTO TOKA, UIYIIETO
4yepes pe3ucTop.

OnpenesnieHue  MOIIHOCTH — BJEKTPUYECKOTO  TOKa,
BBLJICJIIEMOM HAa PE3UCTOPE.

HUccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYyIIETO
yepes JIaMIIOYKy, OT HAPSKCHUS HA HEW.
Onpenenenue KII/[ nHarpeBarens.

UccnenoBanue MarHuTHOTO B3aMMO/ICHCTBUS
MOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHuTHOrO TOJSl MOCTOSHHBIX MarHWTOB
pU UX O0OBEIMHCHUH U Pa3JIeICHUN.

HUccnenoBanne JE€MCTBUS DJICKTPUYECKOTO TOKA Ha
MAarHUTHYIO CTPEJKY.

OnbITBl, JIE€MOHCTPUPYIOIIUE  3aBUCUMOCTH  CHJIBI
B3aUMOJICMCTBUS KATYIIKKA C TOKOM U MarHuTa OT CUJIbI
TOKa Y HANpPaBJICHUS TOKA B KaTYIIKE.

N3ydeHne neicTBUS MarHUTHOTO MOJI HA MPOBOJIHUK C
TOKOM.

KouncrpyupoBanue 51 W3y4YCHUE paboThI
AJIEKTPOJIBUTATEIS.

Nsmepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.
OnbITHI 110 UCCIIEAOBAHUIO ABJICHUS JIEKTPOMArHuTHOU
WHIYKIWAW: HCCIECAOBAHHE HW3MEHEHUN 3HAYEHHUS U
HaIpaBJICHUS UHIYKIIMOHHOTO TOKA

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SABJICHUST B arMocdepe, DICKTPUYECTBO  KUBBIX
OpraHU3MOB, MATHUTHOE T0JIe 3eMJIH, Aperd MOoI0CoB,
POJIb MAarHUTHOTO MOJIS IJIs1 ’KU3HU Ha 3emIie, TIOJISIPHOE
CUSIHHE

7.22

TexHuueckue ycCTpONCTBA: 3JEKTPOCKON, aMIEpPMETP,
BOJIbTMETP, PEOCTAT, CUETUYUK DIIEKTPUUECKON IHEPTUH,
DJIEKTPOOCBETUTEIBHBIE TMPUOOPHI, HarpeBaTeIbHBIC
AIIEKTPOIIPUOOPHI (mpumepsl), DIEKTPUUECKUE
MpPEJOXPAHUTEINU, BJIEKTPOMATrHUT, SJEKTPOJBUIaTEIb
MOCTOSTHHOT'O TOKa, T€HEePaTOp MOCTOSIHHOTO TOKa




Tabmuna 22.4

[IpoBepsiemble TPEOOBAHUS K PE3YJIHTATAM OCBOEHHUS OCHOBHOM
o0OpazoBaTeabpHON MTporpaMmsl (9 Kiacc)

Kon IIpoBepsieMble MpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOU
poBepsieMor | 00pa3oBaTEIbLHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs
O pe3yibTaTa

1.1 HCTIOJIb30BATh U3YUYCHHBIC MOHATHUS

1.2 pa3nuyaTh SBJICHUS MO OMMUCAHUIO UX XAPAKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (Pu3nueckoe
SIBJICHUE

1.3 pacrno3HaBaTh MPOSIBIICHUE M3YUYEHHBIX (DU3NYECKUX SIBICHUU B
OKpYXalollleM MHUpE, B TOM 4YHCIe (U3HUECKUE SIBICHUS B
NpUpoOJie, HPU STOM TMEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKM)
(bu3nYECKUX SIBICHUN

1.4 ONMCHIBATh U3YUYEHHBIE CBOWCTBA TeNl W (U3UUECKHUE SBICHUS,
UCTIOJNIB3Ys (PU3WUYECKHE BETWYMHBI, IPH OMUCAHUU TPABHILHO
TPaKkTOBaTh (PU3UYECKHN CMBICI HCIOJIb3YEMBIX BEIUYHH,
0003HAaY€HUsT U E€IUHULBI (PU3MUYECKUX BEIUYUH, HAXOJIUTh
(bopMyJIbl, CBS3BIBAIONIME JAHHYIO (PU3MUYECKYIO BEJIMYUHY C
JPYTUMHU  BEJIMYMHAMH, CTPOUTHh TpadUKUd  H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH

1.5 XapaKkTepu30BaTh CBOMCTBa TeJ, (U3MYECKUE SBJICHUS U
MPOLIECCHI, MCMOJb3Yysl M3YUYEHHBIE 3aKOHBI, MPU 3TOM JaBaTh
CJIIOBECHYI0 (OPMYJMPOBKY 3aKOHAa M  3allUChIBATh  €T0
MaTeMaTUYECKOE BbIPAKECHHE

1.6 OOBSCHATH (PU3HYECKUE MPOIIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE
MU B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABISATH MPUUUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTD
00bBsicHeHHEe W3 2 - 3 JOrMYECKHUX MIaroB ¢ IIOMOIIBIO 2 - 3
M3YUCHHBIX CBOMCTBA (PUBMUECKUX SBICHUM, (PU3MUECKUX
3aKOHA WJIU 3aKOHOMEPHOCTH




1.7

pelaTh pacueTHbIE 3a/1a4u (ONUPAIOLIUECS HA CUCTEMY U3 2 - 3
ypaBHEHHUI), UCTONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIIHEC
dusnyecKkrue BENIWYMHBI: HAa OCHOBE aHANIM3a YCIOBHUS 3a7add
3allMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIONIUE WIIH
U30BITOYHBIE JaHHBIE, BHIOMpPATh 3aKOHBI U  (OPMYJIBI,
HEOOXOUMbIE JJISl pEHIeHUs], TIPOBOJAUTH PacyeThl U OLICHUBATH
pPEATMCTUYHOCTh ~ TMOJYYEHHOTO  3HAYeHUS  (U3UYECKOM
BEJIMYMHBI

1.8

pacmo3HaBaTh NpoOIeMbl, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH
¢u3nYeCKuX METONIOB, HCIIONB3YysS OMNHCAHHWE HCCIIECIOBAHMUS,
BBIJICIATh  IPOBEPSAEMOE  TNPEIIOIOKEHHE, OLICHUBATH
MIPAaBWJIBHOCTh NOPSIAKA TPOBENCHUS HCCIECIOBAHUS, IENaTh
BBIBOJIbI, HHTEPIPETUPOBATH pE3yJbTaThl HAOMIOACHUN U
OIBITOB

1.9

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WU
(bu3HYEeCKUX CBOMCTB TEJ: CAMOCTOSITEILHO COOUPATh YCTAHOBKY
U3 U30bITOYHOTO HAabOpa 000PYI0BaHMSI, ONUCHIBATH XOJ OIbITA
U €r0 pe3ynbTaThl, (OPMYIUPOBATH BHIBOIbI

1.10

MIPOBOJIUTH TIPH HEOOXOAUMOCTH CEPHUIO0 TMPSAMBIX H3MEPCHHIA,
ONpe/ieTisisi  CpelHee 3HAueHHUE HW3MEPSEMOM  BEIMYUHBI
(poxycHOe paccrosiHue coOMparomiei JHUH3bI), 000CHOBHIBATH
BBIOOp crioco0a u3MepeHus (M3MepUTEIHLHOTO Mpudopa)

1.11

MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (DU3NYECKUX BEIMYUH
C HCMOOJb30BAHUEM MPSAMBIX HM3MEPEHHI: IUJIAHUPOBATH
UCCJICIOBAHME,  CAMOCTOSITEIbHO  cOoOMpaTh  YCTAHOBKY,
buKcUpoBaTh  PE3yNbTAThl  IOJIYYEHHOHM  3aBUCHMOCTH
(GbU3MYECKUX BEIWYUH B BUJe TaOMuIl U TpaduKOB, AENIATh
BBIBO/IbI 10 pE3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOJUTh KOCBEHHBIC W3MEPEHUS (PU3NYECKUX BEITUYUH:
IJIAHUPOBATh U3MEPEHMs, COOUpaTh AKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJIHATh W3MEPEHHUS, CIEAys NPEAJI0KEHHOU
MHCTPYKIIUH, BBIYUCIIATh 3HAYCHUE BEJIMYMHBI U AaHAJTU3UPOBATH
MOJIyYEHHBIE PE3YJbTAThl C YYETOM 3aJaHHOM MOTPENIHOCTH
M3MEPEHUMN

1.13

cOOJI0JaTh TMpaBUJia TEXHUKH O€30MacHOCTH Npu padoTe ¢




71a00paTOPHBIM 000PYAOBAaHUEM

1.14

pa3InyaTh OCHOBHBIE TMPHU3HAKH HW3YYCHHBIX (PHU3HUICCKHUX
MOJIeNIeH: MaTepuajgbHas TO4YKa, aOCOJTIOTHO TBEPAOE TeEJo,
TOYEYHBIM MCTOYHUK CBETa, JIy4, TOHKasl JMH3a, TUIAaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAsl MOJIEIb aTOMHOTO si/ipa

1.15

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBHS N3yUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONHUCAHUSA, UCIIOJIb3YS
3HaHMS O CBOMCTBAX (PUBMUYECKUX SIBJIEHUH M HEOOXOAHMBbIE
¢bu3nyeckue 3aKOHOMEPHOCTH

1.16

WCIIOJIB30BAaTh CXEMbl W CXEMaTUYHBIE PHCYHKH HW3YYEHHBIX
TEXHUYECKUX  YCTPOWCTB, W3MEPUTEIBHBIX TPHOOPOB U
TEXHOJIOTHYECKNX  IPOIECCOB  IPH  pEIIeHWH  ydeOHOo-
NPAaKTHYECKUX 3a7a4, ONTHYECKHE CXEMBl I IMOCTPOCHHS
M300paKEHUI B IJIOCKOM 3€pKajie U COOMpAroIei JTMH3E

1.17

MPUBOJUTH TPHUMEPHI (HAXOIUTh HH(POPMAIMIO O IpUMEpax)
NPAaKTHYECKOTO  WCIONB30BaHUs  (U3MYECKHX 3HAHUH B
MOBCEHEBHON KU3HU 71 obOecrieueHusi O€30MacHOCTH TpHU
oOpamieHuy ¢ NpubopaMu M TEXHUYECKMMHU YCTPOMCTBAMH,
COXpaHEHUsSI 3JI0POBbSI U COOJIOIEHUS HOPM HKOJIOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOLIEH Cpeie

1.18

OCYIIECTBJIATh MOUCK HH(POPMAIUKA (PUIUIECKOTO CONIECPIKAHUS
B cetu MHTEpHET, caMOCTOSTENbHO (HOPMYIUPYS TMOMCKOBBIN
3ampoC, HAXOAWUTh IIyTH  ONPEACNEHUS  JOCTOBEPHOCTH
MOJIyYeHHOW WH(OpMaIMM Ha OCHOBE HMEIOLIMXCS 3HAHUU U
JIOTIOJTHUTEJIbHBIX NCTOYHUKOB

1.19

UCIIOJIB30BaTh MPHU BBHIMOJHEHUM YYEOHBIX 3aJlaHUl HAy4HO-
NONYJSIPHYIO ~ JUTepaTypy  (GUBUYECKOrOo  COACpKaHUS,
CIIPAaBOYHBIE MaTepuaybl, pecypchbl ceTu HHTepHeT; BIaJeTh
npueMaMu  KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIIICHHS Ha
OCHOBE MHGOPMAIIMH U3 HECKOJIBKUX MCTOUHUKOB (DU3UYECKOTO
CoJlep KaHusl, MyOJIMYHO MPEACTABIATh PE3YJIbTAThl MPOEKTHOMN
WA UCCIIEIOBATEINBCKON JIESITEIbHOCTH, MPU 3TOM TI'PAMOTHO




WCIIOJIb30BaTh M3YYCHHBIM IMOHATUMHBIN alapar HU3y4aeMoro
pazzena pU3MKU U COMPOBOXKIATh BHICTYIUICHUE Mpe3eHTaluen
C Y4ETOM OCOOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21 IpU  BBIIOJIHEHHM YYE€OHBIX MPOEKTOB U  HCCIEIOBAaHUMN
(bu3HYEeCKUX MPOLECCOB pacnperesiTh 00S3aHHOCTH B IpyMIe B
COOTBETCTBHUM C TIOCTaBJIEHHBIMU 3aJayaMu, CIEAUTh 3a
BBIIIOJIHEHHEM IUIaHA JEUCTBHM M KOPPEKTHPOBATh €ro,
aJIeKBaTHO OLICHUBATh COOCTBEHHBIM BKJaJ B JAESITEIBHOCTDH
IpYIIBI, BBICTPaWBaTh KOMMYHHMKAaTHBHOE B3aWMOJCHCTBUE,
IPOSIBIISIS TOTOBHOCTH pa3peiaTb KOH(DIUKTHI

TaOmuna 22.5

[IpoBepsiembie 351eMEeHTHI coaepkanus (9 kiacc)

Kon Kon [IpoBepsieMbie 27IEMEHTBI COAEPIKaAHUS
paszena | sJeMeHTa

8 MEXAHUYECKUE ABJIEHUA

8.1 Mexannueckoe JABWKEHHME. MarepuanbHas TOYKA.
Cucrema orcuera

8.2 OTHOCUTENBHOCTh MEXAHNYECKOTO NBUKECHUA
8.3 PaBHOMepHOE TpsAMOIMHENHOE JTBIKCHUE
8.4 HepaBHoMepHOe nipsaMonnHerHOe ABkeHue. CpeaHsis

N MI'HOBCHHAsA CKOPOCTH TCJIa IIPU HEPABHOMCPHOM

JIBUKEHUU

8.5 YckopeHue. PaBHOYyCKOpEHHOE MIPSAMOJIMHENHOE
JBUYKEHUE

8.6 CBoOoanoe nmagenue. OneITel [ anuies

8.7 PaBHomepHoe nBmxkeHune mo okpyxHoctu. [lepumox u

yacTtoTa oOpaienus. JIuHeliHas U yrioBas CKOPOCTH.
[leHTpOoCTpEMUTETBLHOE YCKOPEHUE

8.8 [TepBriit 3akoH HproTOHA




8.9

Bropoii 3akon HeroTona

8.10 Tpetuii 3akon HeroToHa

8.11 [IpuHIMN CynEepnO3UIIUNA CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuila TPEHUS CKOJIbKEHHUS, CUJIa TPEHUS
MOKOSI, IPYTHE BUbI TPEHUS

8.14 Cuina TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS.
Yckopenue cBOOOIHOTO MaieHUs

8.15 JBwxenne  1uiaHer  Bokpyr Connma.  IlepBas
KOCMHYECKasi CKOpOCTh. HeBecoMoCTh 1 neperpy3ku

8.16 PaBHoBecne  MarepuanbHOM  TOYKH.  AOCOIIOTHO
TBEPAOE TEJIO

8.17 PaBHOBECHE TBEpHOrO TeENa C 3aKPEIUNICHHOW OCBHIO
BparnieHusi. MoMeHT cuibl. LleHTp TshkecTu

8.18 Nmnynec tena. 3menenne ummynbca. MIMITyabce cubl

8.19 3aKOH COXpAaHEHUS UMITYJIbCA

8.20 PeaktuBHOE nBUXEHUE

8.21 MexaHnnueckas paboTa ¥ MOIIIHOCTh

8.22 PaGora cun Tskectu, ynpyroct, TpeHus. CBs3b
SHEPruu U paboThI

8.23 [lorenunanbHasgs »dHeprus Tela, MNOAHATOTO  HaJ
MOBEPXHOCTHIO 3eMIIU

8.24 [ToreHnManbHask SHEPTUS CKATOU MPYKUHBI

8.25 Kunernueckas sHeprus. Teopema O KHHETHYECKOUN
SHEPIUU

8.26 3aKOH COXpAHEHUSI MEXaHUYECKON IHEPTUun

8.27 [TpakTrnueckue padbOTHI:

Onpenenenue cpeaHed CKOPOCTU CKOJIbXKEHUS Opycka




VT IBYDKCHMSI TIAPUKA 110 HAKJIOHHOU TIJIOCKOCTH.
Omnpenenenre yCKOpeHUsl Tela MpU PaBHOYCKOPEHHOM
JBYKEHUH 110 HAKJIOHHOM TIIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BpEMEHHU

Py PABHOYCKOPEHHOM JBIKEHWH 0€3 HadabHOU
CKOpPOCTH.

[IpoBepka THMOTE3BI: €CIU TPU PABHOYCKOPECHHOM
JBIDKEHUN 0€3 HAYaJIbHOW CKOPOCTH ITyTH OTHOCSATCS
KaK psAJI HEYCTHBIX YHCET, TO COOTBETCTBYIOIINE
MIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanme 3aBUCIMOCTH CHJTBI TPEHHS CKOJTBKEHUS
OT CHUJIBI HOPMAJILHOTO JIaBJICHUS.

Omnpenenenre kKodhPUIIEHTa TPEHUS CKOJBKEHUS.
Omnpenenenre KECTKOCTH TPYKUHBI.

Omnpenenenue pabOTHI CHUIIBI TPEHUS TIPU PABHOMEPHOM
JBIDKEHUH Tea 10 TOPU30HTATBHOU MMOBEPXHOCTH.
Omnpenenenue pabOThI CHJIBI YIPYTOCTH TIPH MOIBEME
rpy3a C  WCHOJb30BAaHUEM  HEMOJBHKHOTO U
MIOJIBHYKHOTO OJIOKOB

8.28 @u3nuecKre ABJIEHUS B MPUPOJAE: IPUIUBBI U OTIIVBBI,
nBrkeHue 1uiaHer COJHEYHOM CHUCTEMBI, PEaKTHUBHOE
JIBUYKEHUE KUBBIX OPraHU3MOB

8.29 TexHuueckne yCTpOWCTBA: CHOHAOMETP, JIaTYUKHU
MOJIOKEHUS], PACCTOSIHUS U YCKOPEHMUSI, PAKEThI

MEXAHWYECKHWE KOJIEFAHI S 1 BOJIHBI

9.1 KonebarenbHoe nBuxenre. OCHOBHbBIE XapaKTEPUCTUKH
KOJIe0aHU: MePUO/I, YaCTOTa, AMIUIUTY 1A

9.2 Maremaruueckum u NPy KUHHBIN MAsITHUKHU.
[IpeBpaiienne sHepruu Npu KoiaeOaTeIbHOM JABHKEHUN

9.3 3aryxatonue Kojebanus. BbhIHY>KIeHHBIE KOJIe€OaHUS.
Pe3onanc

9.4 Mexanuveckue BoigHbL. CBONCTBA MEXaHUYECKUX BOJIH.

[IpononbHBIe M MoOMNEpeuHble BOJHBI. JlJIMHA BOJHBI H
CKOPOCTh €€ pachpocTpaHeHHs. MeXaHWYeCKUue BOJIHBI




B TBEPAOM TCIIC, celiCMMUYECKHE BOJIHBI

9.5 3ByK. ' pOMKOCTB U BbICOTA 3ByKa. OTpakeHHe 3ByKa
9.6 HNudpasByk u yinbpTpa3Byk
9.7 [TpakTruueckue padbOTHI:
OmpeneneHue 4YacTOThl M Tepuojaa  KojeOaHui
MaTEMaTUYECKOr0 MasgTHUKA.
Ompenenenre 4YacTOThl M mepuofa  KoyieOaHUU
MPY>KUHHOTO MassTHUKA
UccnenoBanme 3aBUCHMMOCTH TiepHoOJia  KOJIeOaHMIA
MIOJIBEIIICHHOTO K HUTH TPpy3a OT JUTHHBI HUTH.
WccnenoBanre 3aBUCUMOCTH Tepuoda KojeOaHui
IPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH MepuoAa KoJebaHuil rpysa,
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a U >KECTKOCTHU
npy>XuHbI. M3Mepenne yckopeHusi CBOOOTHOTO 1MaICHUS
9.8 duznyeckue SBICHUS B MPUPOJIC: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEHCMUYECKHUE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHuueckue yCTpPOWCTBA: 3XOJIOT, HCIOJIb30BaAHUE

yJIbTPa3ByKa B OBITY M TEXHUKE

10

DJIEKTPOMAT'HUTHOE TIOJIE N OSJIEKTPOMAI'HUTHBIE

BOJIHbI

10.1 DJIEKTPOMAarHuTHOE TOJIE€. DIIEKTPOMATHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH

10.2 [IIxana 3MeKTPOMarHuTHHIX BOJIH

10.3 DneKkTpoMarHuTHas nmpupoja cBera. CKOpOCTh CBeETa.
BosHOBBIE CBOMICTBA CBETA

10.4 [TpakTuueckue pabOTHI:
N3ydyeHne CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C
MTOMOIIEI0 MOOMIIBLHOTO TellepoHa

10.5 ®duznyeckue SBIEHUS B TMPUPOJE: OHOJIOTUYECKOE

JIEUCTBUE BUJIUMOTO, yIbTPaHOIETOBOTO u




PECHTTCHOBCKOI'O I/ISJ'Iy‘-ICHI/Iﬁ

10.6 Texuuueckue YCTpOMCTBA: HCIIOJIb30BaHUE

AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

I1.1 JlyueBas mozenb ceta. IcTOuHMKH CcBETa

11.2 [IpsamonuHeHOE pacpOCTPaHEHUE CBETA

11.3 OTtpaxenue cBera. [1nockoe 3epkaiio. 3aKOH OTpaKeHUs
CBETa

11.4 [Ipenomnenue cBera. 3aKOH TMPETOMIIEHUS CBETA.
[TostHOE BHYTpEHHEE OTpaKEHHE CBETA

11.5 JIunza. Xon mydei B JIMH3E

11.6 OnTtuyeckas cucreMa ¢oToamnmnapara, MHUKpOCKoNa u
TerecKona

11.7 ['ma3 kak onTuyeckas cucrema. baM30pykocTs U
JANbHO30PKOCTh

11.8 Pasnoxxenue 6enoro ceera B cnektp. OnbiTel HploToHA.
CrnoxeHue CreKTpalibHbIX LBETOB. /lucnepcus ceera

11.9 [TpakTrueckue pabOTHI:

UccnegoBanue  3aBUCHUMOCTHM  yIjla  OTPayKEHHUS
CBETOBOTO JIyya OT yTIJla NaJeHusl.

W3yyeHnue xapakTEepUCTHK H300pakKeHHsl MpeaMeTa B
IJIOCKOM 3€pKaje.

UccnenoBanne 3aBUCUMOCTH — yria  MPEJOMIICHUS
CBETOBOTO JIy4a OT yIJa [aJIeHus Ha TPaHULE «BO3LYyX
- CTEKJIO.

[Tomydyenne m300pakeHWl C MOMOIIBIO COOMparoIen
JIMH3BI.

Omnpenenenre (POKYCHOrO pacCTOSIHUSI M ONTUYECKOU
CHJIBI COOMpAIOILIEH JTUH3HI.

OnbIThI 1O Pa3yIoKEHNIO OEJI0ro CBETa B CIEKTP.
OnpITEl 10 BOCHPHUATHIO ILBETA IPEAMETOB NPH HX
HAOJIIOICHUH Yepe3 1BETOBBIE (DUITBTPHI




11.10

dusnyeckue sBICHUS B Tpupoje: 3atMeHus CoiHIa 1
JIyHbI, 1IBETA TEJ, ONTHYCCKUE SBIICHHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

Texnnueckue YCTPOWCTBA: OYKHU, IIEPUCKOII,
dboToanmnapaT, ONTUYECKUE CBETOBOIbI

12

KBAHTOBGLIE ABJIEHUA

12.1

Omneitel Pezepdopna u miianerapnas Mojzenb aroma.
Mogens atoma bopa

12.2

Hcnyckanve W MOINOLIEHHE cBeTa aToMOM. KBaHTHI.
JInHenyaTele CIEKTPhI

12.3

PalII/IOEIKTI/IBHOCTB. AJIB(ba-, Oera- n ramMmma-us3jIyuCHHA

12.4

Crpoenune aromHoro sapa. Hyxnonnas Mozens
aTOMHOTO siapa. M30tomsl

12.5

PanunoaktuBHbie mipeBpamienus. [lepuon momypacnana
aTOMHBIX SIJIEP

12.6

SAnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U
MacCOBOT'0 YHCEIl

12.7

9Hepr1/1;1 CBA3HW aTOMHBIX SAAOCP. CBs13b Macchl U OHCPIUH

12.8

Peakuuu cunTesa u nenenus siaep. UCTOUYHUKY SHEPTUn
CoiHna u 3Be311

12.9

Snepnasa osHepretuka. JlelcTBUE  pagMOAKTHUBHBIX
V3JIy4YCHUH HA )KUBbIE OPraHU3MbI

12.10

[TpakTruueckue padbOTHI:

Habmtonenne CIomHBIX W JUHEHYATBIX CIEKTPOB
U3ITyYeHUSI.

HccnenoBanue TpeKOB: M3MEPEHHE DHEPTHH YaCTHUIIBI
110 TOPMO3HOMY ITyTH (110 hoTOorpadusim).

N3mepenne paanoakTUBHOTO (oHA

12.11

@usnyeckue SBICHUS B IIPUPOAE: ECTECTBEHHBIN
PaIMOAKTUBHBIN don, KOCMHUYECKHE Iy4H,
PaMOAKTUBHOE W3JIYYEHUE IPUPOAHBIX MHUHEPAJIOB,




JNEUCTBUE PAJMOAKTUBHBIX M3JyYCHUM HA OPraHU3M
YeJI0BeKa

12.12 TexHunueckue YCTPOMCTBA: CIIEKTPOCKOTI,

VH/IMBUTyaJIbHBIN T1O3UMETP, Kamepa BunbcoHa

28.8. Jlns mpoBeneHHs OCHOBHOTO TOCYJapCTBEHHOTO 2K3aMeHa Mo (pusuke
(manee - OI'D no usmke) UCMONB3yeTCs MepeyeHb (KOAUPUKATOP) MPOBEPSIEMBIX
TpeOOBaHMII K Pe3ysbTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEIBHOW MPOTPAMMBbI
OCHOBHOI'0 00111er0 00pa30BaHus U AIEMEHTOB COAEPKaHUS

Tabnuua 22.6

[Iposepsiembie Ha OI'D no pusuke TpedoBaHUA
K pe3ybTaTaM OCBOCHHUS OCHOBHOU 00pa30BaTEIbLHOM MPOTPAMMBbI
OCHOBHOT'O 00IIEro 00pa3oBaHUs

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yJbTaTam
IIPOBEPSIEMOT 0a30BOr0 YPOBHS OCBOCHHSI OCHOBHOIM 00pa3oBaTeIbHON
0 TpebOBaHMs | MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus Ha ocHoBe DI'OC

1 [Tonumanue ponau pU3UKK B HAYYHOH KapTUHE MUPAa;
c(hOpMHUPOBAHHOCTHh 0A30BBIX IMPEJACTABICHUN O 3aKOHOMEPHOM
CBSI3M U II03HABAGMOCTH SIBJICHUM TMPUPOABI, O POJIH
IKCIIEPUMEHTA B (DU3HKE, 0 CUCTEMOOOpa3yrome ponu Gu3nKu
B Pa3BUTHUU C€CTCCTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH, 00
HBOJIONMM (PU3UUECKUX 3HAHUW M HUX POJM B I1EITOCTHOU
€CTECTBEHHOHAYYHOU KapTHHE MHpA, O BKJIAJE POCCUHUCKUX H
3apyOeXKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE
MIPOIICCCOB  OKPYIKAIOIIETO MHpa, pa3BUTHE TEXHUKU U
TEXHOJIOTUH

2 3HaHus 0 BUAaX MaTepuH (BELIECTBO U MOJIE), O JIBIXKEHUH KaK
crioco0e CyIecTBOBaHHS MaTEpHUH, 00 aTOMHO-MOJICKYJISIPHOMN
TEOPUH CTPOEHUS BEIMIECTBA, O (PM3MUECKOU CYITHOCTH SBJICHUN
NpUPOJIbl (MEXaHUYECKUX, TEIJIOBBIX, SJEKTPOMATrHUTHBIX U
KBAHTOBBIX);

YMEHHUE pPa3jinyaTh SIBJICHUS IO ONHCAHUI0 WX XaAPAKTEPHBIX
CBOWMCTB M Ha OCHOBE OINBITOB, JIEMOHCTPUPYIOIIMX JAHHOE




(bu3HUecKoe SIBICHHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3NUECKUX
SBIICHUN B OKPY)KAIOIIEM MHUpE, BBIACISS UX CYIIECTBEHHBIC
CBOMCTBa (MPU3HAKH)

Bnanenue ocHoBaMU MOHATHITHOTO anmnapaTa i CHMBOJIMYECKOTO
s3bIKa (PU3MKKM W HCMOJB30BAHUE MX JUIS PEIICHUS YYCOHBIX
3a7a4;

YMEHHE XapaKTePU30BaTh CBOMCTBA TelI, (PU3NUECKUE SIBICHUS 1
MIPOIICCCHI, HCIOIL3YsS (yHIaMEHTaIbHBIE H HSMIIMPUYSCKHUE
3aKOHBI

YMeHue omnuchiBaTh M3Y4YEHHBIE CBOMCTBA Tel U (PU3MUYECKUE
SIBJICHUSI, UCTIONB3YS (PU3NUIECKUE BETUINHBI

BiageHue OCHOBaMHM METOJIOB HAyYHOI'O IMO3HAHUS C y4E€TOM
cOOJII0/IEHU ITpaBUJl O€30MaCHOr0 TPy Aa:

HaOM0IeHNe (PU3NUYECKUX SIBJICHUI: YMEHHE CaMOCTOSTEIbHO
coOupaTh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY U3 JaHHOTO Habopa
0o0OpyZ0BaHUsl MO HHCTPYKLHMH, OINHCHIBATH XOJ ONBITA U
3aMMCBIBATH €T0 PE3YJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
MPOBEICHUE MPSMBIX M KOCBEHHBIX HM3MEPEHUH (PU3NYECKHX
BEIMYMH: YMEHHUE IUIAHUPOBATH W3MEPEHUS, CAMOCTOSITEIIBHO
coOUpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY IO MHCTPYKIIMH,
BBIYUCIIATH 3HAYCHUE BEJIIMYHUHBI M AaHAIU3UPOBATD I10JIyYEHHBIE
pe3yabTaThl C y4€TOM 3aJaHHOW IOTPEIIHOCTH PE3yJIbTATOB
U3MEPEHUN;

IIPOBEJICHNE HECIIOKHBIX KCIIEPUMEHTAIBHBIX HCCIEI0BAaHUM;
CaMOCTOATENBHO COOMpATh 3KCHEPUMEHTAIBbHYIO YCTAHOBKY U
IIPOBOJUTE HCCIENOBAaHUE II0 MHCTPYKLUHH, IPEICTABIATH
MOJTyYEHHBIE 3aBUCUMOCTH (PU3NUECKUX BEJIUYUH B BUJIE TAOIHIL
U TpauKOB, YUYUTHIBATh IOTPEIIHOCTH, JAENIaTh BBIBOABI IO
pe3yabpTaTaM MCCIEeN0BaHuUs

[ToHnmaHue XapaKTepHBIX CBOMCTB (PU3MUECKUX MoJeel
(MaTepuasibHasi TOYKa, aOCONIOTHO TBEPAOE TEJIO, MOJIENU
CTPOEHUSI Ta30B, XUIAKOCTEH M TBEPABIX TeJ, IJIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIO siApa) U yYMEHUe
OPUMEHSTH UX 17151 00BACHEHHS (PU3NUECKHX MTPOLIECCOB




YMeHne oOBACHATHh (PU3UYECKUE MPOLECCHl U CBOMCTBA TEIl, B
TOM 4YHMCJI€E W B  KOHTEKCTE CHUTyallud  MPaKTHKO-
OPUEHTUPOBAHHOIO  XapaKTepa, B YAaCTHOCTH, BBISABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBS3M M CTPOUTh OOBSCHEHHE C
OMOpON Ha W3YYCHHBIC CBOMCTBA (PU3MUECKUX SIBIICHHM,
¢duznyecKkue 3aK0Hbl, 3aKOHOMEPHOCTH U MOJIEIH

YMeHue pemiath pacueTHble 3a1auun (Ha 6a3e 2 - 3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U (DOpMyIibI, CBs3bIBANOIINE (DU3UYECKHE
BEJIMYMHBI, B YACTHOCTHU, 3aIMCHIBATh KPATKOE yCIOBUE 3aJa4H,
BBIBJISITh  HEJOCTAIOIIME JIaHHbIC, BBIOMpPATh 3aKOHBI U
dbopmyIibl, HEOOXOIWMBIC [ €€ pEILICHUs, HCIOJIb30BaATh
CIIPABOYHBIC JIAHHBIC, IPOBOJUTH PACUYEThHl U OLCHHUBATH
pEaTMCTUYHOCTh  TOJIYYEHHOTO  3HA4YeHUsT  (U3UYECKOU
BEJIMYMHBI, YMEHHE OIpPEAeNiATh Pa3sMEPHOCTb (PU3NUYECKOU
BEJIMYMHBI, TIOJIYYEHHOH IPU PELICHUU 3a0a4u

YMeHHne XapaKTepHu30BaTh MPHUHIIMITBI JCHCTBUS TEXHHUYECKHX
YCTPOMCTB, B TOM YHCIIEe OBITOBBIX PUOOPOB, M MTPOMBIIIIIICHHBIX
TEXHOJIOTUYECKUX TIPOIECCOB MO HMX OMHCAHUIO, HCIOJIb3Ys
3HaHHMSI O CBOMCTBAX (PU3MUYECKHUX SBJICHUNU M HEOOXOIUMBIE
bu3ngecKue 3aKOHOMEPHOCTH

10

YMeHue uCIoib30BaTh 3HAHUS O (U3HYECKUX SBJICHHUIX B
MOBCEHEBHON KU3HU 71 oOecredeHusi O€30MacHOCTH TP
oOpamieHHM C OBITOBBIMH TNPUOOpAaMU H  TEXHHUYCCKUMHU
YCTPOWCTBAMH, COXPAHECHHS 3/I0POBbsI U COOJIONCHUS HOPM
HKOJIOTHYECKOTO MOBEJCHUS B OKPYIKAIOIICH cpefie; TOHUMaHNe
HEOOXOJMMOCTH  TNPUMEHCHUS  JOCTH)KCHUH  QU3WKA U
TEXHOJIOTHH JJIsl pAIMOHATILHOTO MTPUPOIO0NOIB30BaHMUS

11

OneIT noucka, Npeodpa3oBaHus U MpeACTaBICHUS UH(OpMAIUU
(bu3HYecKOro coiepxKaHusl ¢ UCIOIb30BAHHEM HH(DOPMAITMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTHH;

YMEHHE OLEHUBATh JIOCTOBEPHOCTH IMOJIYYEHHON HH(OpMAaIu
Ha OCHOBE HMEIOLIMXCA 3HAHUM U JOIOJHUTEIBHBIX
VCTOYHUKOB;

YMEHHE HCIOIb30BaTh MPU BBIMOJHEHUU YUEOHBIX 3aJaHHi
HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY (U3UUECKOrO COAEpKaHUS,
CIIpaBOYHBIE MaTEpHUabl, pecypchl ceTh MHTepHeT;




BJIaJieHUE 0a30BbIMU HABBIKAMH MpeoOpa3oBaHusl MH(pOpMaLuu
M3 OJHOM 3HAKOBOW CHCTEMBI B IPYI'YHO; YMEHHE CO3/1aBaTh
COOCTBEHHbIE NMUCHBMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
MH(POpPMAIIMU U3 HECKOJIBKUX UCTOYHUKOB

Tabnuua 22.7

[Tepeuenb 2eMEHTOB cojiepxkaHusl, mpoBepsemMbix Ha OI'D no pusnke

Kon IIpoBepsieMblii 2IEMEHT COEPKAHUSA

1 MEXAHUWYECKUE ABJIEHUA

1.1 MexaHu4deckoe JABUIKCHHUC. MaTepI/IaJIBHaH Touka. CucTemMa oTcueTa.
OTHOCUTENHLHOCTD JABHKCHH A

1, |PaBHOMepHOe W HepaBHOMepHOE [BUKeHHE. CpeiHss CKOPOCTb.
dopmyia 1Sl BBIUUCIEHUSI CPEHEN CKOPOCTH:
S

Vv =—
4

13 | PaBHOMEpHOE MPSMOIMHEHHOE IBIKEHNE. 3aBUCHMOCTD KOOPANHATHI
TE€Jla OT BPEMEHM B Cllyda€ pPaBHOMEPHOIO IPSAMOJMHEWHOIO
JIBUKCHUS:

X(t) = Xo + vit.

['paduky 3aBUCUMOCTH OT BpPEMEHU JUIsl TPOEKIUU CKOPOCTH,
IIPOCKLMU [EPEMELICHUA, IIyTH, KOOPAMHATHI IIPU PABHOMEPHOM
IIPSAMOJIMHEWHOM JIBUKECHUU

1.4 |3aBUCHMOCTP KOOpPAWMHATHI TE€Jla OT BPEMEHH B  Clly4yae
PaBHOYCKOPEHHOT'O IPSIMOJIMHENHOTO JIBUKEHUS:

.
x(1) =x, +v,tl+a, >§

@opMysbl I IPOEKLMM IEPEMEIICHUS, IPOEKUHUH CKOPOCTH U
IIPOCKLIIMM YCKOPEHHsI TPH PAaBHOYCKOPEHHOM IIPSMOJIMHEWHOM
JBH)KCHUU:




£

s (1) =v,, X+a X,
2

Vx (t) :v0x + ax X’

a,(t) = const,

V2x2 - V]x2 = ZaXsX.

['padukn 3aBUCUMOCTH OT BpPEMEHHU Ui MPOEKIHH YCKOPEHHS,
IIPOEKLIMM CKOPOCTH, IPOEKIUHU IEPEMEIICHUS, KOOPAWHATHI INPH
PAaBHOYCKOPEHHOM INPSMOJIMHEMTHOM JBUKEHUH

1.5 |Cpobomnoe majgenne. @opMyIibl, ONMCHIBAIOIINE CBOOOIHOE MaiCHUE
TeJa 10 BEPTUKAIH (JIBI)KCHHUE TeJla BHU3 WM BBEPX OTHOCUTEIHHO
MOBEPXHOCTH 3eMiH). ['padvku 3aBUCUMOCTH OT BpPEMEHHU IS
MPOCKIIUU YCKOPCHHUSI, TMPOCKIUA CKOPOCTH M KOOPAWHATHI TPHU
CBOOOTHOM IaJICHUH TeJIa TI0 BEPTUKAIIN

1.6 |CKOPOCTb DAaBHOMEPHOTO JBHKECHUS —Tela IO  OKPYKHOCTH.
Hanpasienue ckopoctu.
dopmyia ISl BBIYMCICHUS CKOPOCTH Yepe3 paanuyC OKPYKHOCTH U
nepuo oOparieHus:

2P R
v —=PX :
T
[lenTpocTpeMuTeIbLHOE YCKOPEHHE. HampaBnenue
[EHTPOCTPEMUTEIHHOTO yCKOpeHHs. DopMyna s BBIUUCICHUS
YCKOPEHUS:
2
Y
Clu —E
dopmyita, CBSI3bIBAIONIAS TIEPUOJT U YACTOTY OOPAIICHHUS
1
y=—
T
17 |Macca. IlnoTHocTs BetuecTBa. PopMyia [ist BBIYUCICHHUS IIOTHOCTH:

p=2
v




1.8 |Cuna - BekTopHas ¢uzudeckas BenuuuHa. ClIoxKeHUe CUll
1.9 | SBnenue unepuuu. [lepssiii 3akon HeroToHa
1.10 |BTopoii 3akon HbloToHa:
! r
F=mx.
CoHanpaBi€HHOCTh BEKTOpa YCKOPEHHsS Tejda W BEKTOpa CHIIbI,
JIEUCTBYIOIIEN HA TEJIO
1.11 |B3anmonericteue ten. Tpetnii 3akon HeroToHa:
| |
Froy=-Fg,
1.12 |TpeHue mokos u TpeHue CkoibxkeHus. Dopmyna s BbIYUCICHUS
MOJLYJISl CUJIBI TPEHMSI CKOJIbIKEHHUS:
F, =puxV
1.13 |Hedopmamus Tema. VYnpyrue u Heynpyrue pedopManuu. 3aKkoH
ynpyroit nepopmanuu (3akoH ['yka):
F =k>0I
1.14 |BcemupHoOe TsroTeHue. 3aKOH BCEMUPHOTO TATOTCHHS:
m, An
F=G >1%22
R
Cuna TsKecTH. Y CKopeHre CBOOOTHOTO NaJeHUs.
@dopmyna s BBIYMCICHHUS] CHJIBI TSKECTH BOJM3U IMOBEPXHOCTHU
3emun:
F =mg.
JIBmxenue mnaner Bokpyr Connna. [lepBas kocMudeckass CKOPOCTb.
HesecoMmocTs U neperpysku
1.15 |VMiysbe Tena - BeKTOpHAs (pu3MUeCKas BEIMIMHA.

1 I
p=my

NMnynibc CUCTEMBI TEIL.
N3menenne ummynbsca. MIMiybc cusl




1.16

3aKOH COXpaHEHMs] UMITYJIbCA U1 3aMKHYTON CUCTEMBI TEI:
| | |
p=my +m,v, =const.

PeakTuBHOE JABHXKCHHUC

1.17

Mexanuueckas padota. Dopmya A BEIUUCICHUS paOOTHI CUJIBI:

A =Fscosa.

Mexanndeckast MOIIHOCTD:

1.18

Kunernueckas u noTeHUMAIbHAS] SHEPTUS.
dopmyna A1l BBIYUCICHUSI KWHETUYECKON YHEPIUU:

Teopema 0 KHHETHYECKON IHEPTHH.
®opMyiia 4Ji BBIYUCICHUS TOTEHI[MAIbHOW YHEPTUU TeJla, MOJHATOTO
HaJ 3eMJICH:

E, = mgh

1.19

MexaHn4eckasi SHEpTrHUs:
E = Ek + Ep.

3aKOH COXpaHEHMS MEXaHW4YeCKoW sHepruu. DopMmyna g 3aKOHA
COXPAHEHHSI MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TPEHUS:

E = const.

[IpeBpanieHre MEXaHUYECKOW SHEPTUU ITPU HAIMYUU CUJIBI TPEHHS

1.20

[IpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. MoMeHT CUJIBI;

M =Fl.
YcioBue paBHOBECHS phlyara:

M1+M2+...:O.




[ToaBY>XKHBINA U HEMMOABMKHBIN OJIOKH.

—_— ATIO.He'_’)Haﬂ
KII/I npoCThIX MEXaHU3MOB, | =

3aTpayCHHas

1.21

I[aBJICHI/Ie TBCPAOro TeJa.
q)OpMYJIa JJIs1 BBIYUCIICHUA JAaBJICHUA TBCPAOI'O TCIA:

p g

JlaBnenue raza. AtMoc(epHoe 1aBJIcHHE.
I'mapocTaTrueckoe JaBieHUE BHYTPH KUIKOCTH.
dopmyna Uil BEIYUCICHUS JaBICHUSI BHYTPH KUIKOCTH:

p =pgh+p,,

1.22

3akoH [lackand. I'napaBnnyeckuii nmpecc

1.23

3akoH Apxumena. Popmysia Uil ONPENEIICHHS BBITATKUBAIOIIECH
CHWJIBI, ICCTBYIOIIECH HA TEJO0, MOTPY>KEHHOE B KUJKOCTh WM ra3:

FApx. :ng

YcnoBue ninaBanus Tena. IlnaBanue CyJ0B U BO3AYXOILIAaBaHHC

1.24

Mexanuueckue KosieOaHusl. AMIUIMTYAa, TEPUOJ W 4YacToTa
kosnebanuii. dopmyia, cBsI3bIBaIOIAs YACTOTY U MEPUO KOIeOaHUA:

V=—
T

1.25

Marematnueckuil U Npy>KUHHBIM MasTHUKU. [IpeBpaienue snepruu
pH K0JIeOATETHLHOM JIBIIKCHHUH

1.26

3aTyxa}0H1He KOJICOaHMS. BBIHY)K,ZIGHHLIG koyicOanus. Pezonanc

1.27

Mexannueckue BOJIHBI. [IpogonabHbIE U MONIEpEeYHbIE BOJIHBI. J[JiMHA
BOJIHBI M CKOPOCTh PACIpOCTPAHEHHUS BOJIHBI:

A=vX

1.28

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa)k€HUE 3BYKOBOU BOJIHBI Ha




rpaHuiie 1Byx cpel. MHppa3ByK U yiabTpa3ByK

1.29

[IpakTuueckue pabOTHI

N3mepenue cpenHed IUIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIBI;
YKECTKOCTH MPY>KUHBL; KOA(P(PHUIIEHTa TPEHUSI CKOJIbKEHUS; PabOThI
CWJIBI TPEHHUSI, CUJIBI YIPYTOCTH; CPEAHEN CKOPOCTH IBHXKEHHS OpycKa
N0 HAKJIOHHOW IJIOCKOCTH; YCKOpPEHHsS Opycka MpH JABMKEHHH IO
HaKJIOHHOM  IUIOCKOCTH; 4acTOThl W  Iepuoja  KojeOaHui
MaTeMaTHYeCKOro MasATHUKA; YacTOTbl U Mepuoja KojebaHui
NPYKUHHOTO MAasTHHKA; MOMEHTAa CHJIbI, I€UCTBYIOIIETO HA phbIyYars;
paboOThl CHJIBI  yOPYrOCTH HPU MOABEME Ipy3a € MOMOULIBIO
HEMOJBM)XHOTO 0JI0Ka; paboThl CHIIBI YIIPYTOCTH MPU MOJBEME Ipy3a
C MOMOUIBIO MOABUKHOTO OJIOKA.

HccnenoBanre 3aBUCUMOCTH apXHMMEIOBOW CHJIBI OT o0beMa
IOTPYKEHHOM YaCTH TEJA U OT INIOTHOCTH XKUIKOCTH; HE3aBUCUMOCTHU
BBITAIKUBAOIIEH CHIIBI OT MacChl TENA; CUJIbI TPEHUS CKOJIBKEHHUS OT
CWJIBl HOPMAaJbHOIO JABJIEHHA W OT poAa IOBEPXHOCTH; CHIIBI
YOPYTOCTH, BO3HUKAIOIIEW B TMPYXHUHE, OT CTENEHU AeGopMaluu
NPY>KUHBI; YCKOpEeHHs Opycka OT yrIJla HakKJIOHA HaIpaBsIOLIEH;
nepuoja (4acToTbl) KoJeOaHUN HUTSIHOTO MAasATHHUKA OT JUTMHBI HUTH;
nepuoja KojieOaHWM MPYKMHHOTO MasTHHKAa OT MAacChl rpy3a u
KECTKOCTH TPYXKHUHBI, HCCIEJOBAaHUE HE3aBUCUMOCTH IE€pUOJA
KoJIeO0aHUI HUTSHOTO MasiTHUKA OT MaccChl Ipy3a.

[IpoBepka ycnoBusl paBHOBECHUS pblyara

1.30

DuU3UYECKUE ABICHUA B IPUPO/IC: IPUMEPHI ABUXKEHHUS C PA3JTUYHBIMU
CKOPOCTSIMH B KHUBOW U HEKUBOU MPUPOJIE, IEUCTBUE CUJIbI TPEHUS B
MPUPOJIE U TEXHUKE, MPWIMBHI W OTJIHMBBI, JBUKCHUEC ILUIAHET
CoJIHEUHOM CHCTEMBI, PEaKTMBHOE JIBU)KCHHE KHBBIX OPraHHW3MOB,
pBIYary B TEJIe YETIOBEKA, BIUSIHIE aTMOC(HEPHOTO JaBICHUS HA )KHBOU
OpraHu3M, IUIaBaHWE pbIO, BOCHPUITHE 3BYKOB IKUBOTHBIMU,
3eMJIETPSACEHNE, CEICMUYECKUE BOJIHBI, IIyHAMH, 3XO

1.31

TexHuyeckue YCTpOMCTBA: CHOUIOMETP, JATUYUKU  TOJIOKEHUS,
pPacCTOSIHUSI W YCKOPEHHUs, JTUHAMOMETp, MOIIUIHUKU, PAaKETHI,
phIuar, MOABWIKHBIA U HETOJIBM)KHBIN OJIOKH, HAKJIOHHAS TIOCKOCTb,
MPOCThIE MEXAHU3MBI B OBITY, COOOIIAIONINECS COCYbl, YCTPOMCTBO
BOJONIPOBO/IA, THUIPABIMYECKUN TMpecc, MaHOMETp, OapomeTp,
BBICOTOMED, MOPIIHEBON HACOC, apEOMETP, IXOJIOT, UCMHOJb30BAHUE
yJIBTPa3ByKa B OBITY M TEXHUKE




TEIIJIOBBIE ABJIEHUA

2.1 |OcHOBHbIE  TIOJOKEHUS  MOJIEKYJSIPHO-KUHETUYECKON  TEeopuu
CTpOeHUs BemiecTBa. MoJien TBEpIOTO, JKHUJIKOTO U Ta3000pa3HOTO
cocTostHuM BemecTBa. Kpucrannuueckue u aMmopdHbie Teaa

2.2 |/IBmxeHue yacTull BemiecTBa. CBI3b CKOPOCTH JBMXKEHUSI YACTHIL C
Temneparypoil. bpoynoBckoe aBmkenue, tuddy3us

2.3 |CmauuBaHK€ U KallWIISPHBIE SIBIICHUS

2.4 | TennoBoe paclIMPEHHE U CHKATHE

2.5 |TennoBoe paBHOBeCHE

2.6 |Buytpennsas oueprus. Pabora u Temomnepenada KakK CIOCOOBI
M3MEHEHHUS BHYTPEHHEU SHEPrUuun

2.7 | Buasl Temonepeaadn: TEIIONPOBOIHOCTb, KOHBEKIIUS, U3IIyUEHUE

5 g |HarpeBanne m oxmaxjaenue Ten. KomudecTBO TEmioTHL. Y enbHas
TEITIOEMKOCT:

Q=cm(t; - t;)

79 |3aKOH COXpaHEHHWsI SHCPIHH B TEIUIOBBIX MpOIECCaX. YpaBHCHHE
TEIJIOBOro OanaHca:

Q+Qy+..=0

210 |Ucmapenne n KkoHxeHcauus. V3MeHeHHWE BHYTpCHHEH SHEpruM B
MPOLIECCE UCITAPEHUS U KOHAeHcauuu. Kurnenue >xuikocTu. Y aeabHas
TEIJI0Ta MapooOpPa3oBaAHUS:

L =0
m
2.11 |BnaxHOCTb BO31yXa
7 12 |llmaBnenune u kpucTaumsays. I3sMeHeHHe BHYTPCHHEH SHEPIHHU NIPH

IUIABJICHHUH WU KPHUCTAJUIN3allhH. yI[eJ'IBHaH TCIIJIOTA IIJIaBJICHUA .

r=2

m




2.13

BHyTpeHHsi1 SHeprus CropaHusi TOIUIMBA. YJ€JdbHas TEIUIOTa
CrOpaHus TOILINBA:

q=2
m

2.14

[Tpununel  pabotel  TeroBbix asurateneil. KIIJ[ TemmoBoro
JBATATEJIS

2.15

[IpakTrueckue paboThI

N3mepenne yAenbHON TEIIIOEMKOCTH METAJUIMYECKOTO LWINHAPA;
KOJINYECTBA TEIUIOTHI, TOJIy4YEHHOTO BOJONH KOMHAaTHOM TeMIIepaTyphbl
(UKCHPOBAaHHON Macchl, B KOTOPYIO OIyIIEH HAarpeTblii LMUIUHAD;
KOJMYECTBA TEIUIOTHI, OTJAHHOI'O HAarpeTbiM LWIMHAPOM, IIOCIIE
OIyCKaHHUsl €ro B BOAY KOMHATHOM TEMIEpaTypbl; OTHOCHUTEIbHON
BJIQYKHOCTH BO3/1yXa; YJEIbHOM TEIJIOTHI IJIaBICHUS JIb/IA.
HccnenoBanre W3MEHEHUs TEMIEpPaTypbl BOJBI MPU Pa3IUYHBIX
YCIOBUSIX; SIBIIGHUS TEIJI0O0OMEHA MpU CMENIMBAHUU XOJOJIHON H
ropsiael BoJbl; Iporecca UCIapeHusl

2.16

dus3nyeckue SBICHUS B IMprUpoJc: IMOBCPXHOCTHOC HATAKCHUC U
KalTMJJIAPHBIC SABJICHUSA B IIPUPOJAC, KPUCTAJLIBI B IPUPOAC, U3TTYUCHUC
COJ'IHI_Ia, 3aMCP3aHUC BOJOCMOB, MOPCKHUC 6pI/I3I>I; O6paSOBaHI/I€ POCHI,
TyMaHa, UHC:A, CHCTAa

2.17

TexHuyeckue yCTpOMCTBA: KaNWJUISPbL, NPUMEPHI HCIIOJIb30BaHUSA
KPUCTAJLIOB, )KUIKOCTHBIM TEPMOMETP, JaTYUK TEMIIEPATYPBI, TEPMOC,
CUCTEMA OTOIUICHUS JIOMOB, THUIPOMETPBI, IICUXpPOMETpP, MapoBas
TypOHMHa, IBUTATEIb BHYTPEHHETO CrOPaHUs

SJIEKTPOMATI'HUTHBIE ABJIEHNW A

3.1

Onextpuzauus Tei. J[Ba Buga 3M€KTpUUYECKUX 3apsI0B

3.2

B3aumopaeiicTBue 3apskeHHBIX Ten. 3akoH KyrnoHa

3.3

3aKOH COXpAaHEHUS IEKTPUUECKOTO 3apsiaa

3.4

Onextpuyeckoe mosie. HampsykeHHOCTh  ANEKTPUUECKOTO  TOJIS.
[TpuHIMNT Cynepno3uIMN AIEKTPUUECKUX MoJel (Ha KaueCTBEHHOM

YPOBHE)

3.5

Hocurenu snekrpuueckux 3apsaoB. JerncTBUE 3JIEKTPUUECKOTO OIS




Ha 3JICKTPUYICCKUEC 3apsabl. HpOBOI[HI/IKI/I " JUBJICKTPUKHU

3.6

[TocTOSIHHBIN AJIEKTPUYECKUN TOK. JIEMCTBHUS BIEKTPUYECKOTO TOKA.
Cuna toka. Hanpsikenue.

3.7

DONEKTPUYECKOE  COMPOTUBIICHHE.  YJIETbHOE  DIIEKTPUYECKOE
CONPOTUBJICHUE:

=P

3.8

3.9

ITocnenoBaTenbHOE COSTUHEHUE IMPOBOJHHKOB!

11212;U2U1+U2;R:R1+R2.
HapaHHeHBHOG COCAMHCHUC ITPOBOAHNKOB PABHOI'O COIIPOTHUBIICHUA!

R
U1=U2;I=11+12;R=71.

CMmelaHHbIC COCAVMHCHUS ITPOBOJHUKOB

3.10

PaboTa 1 MOIITHOCTH AIEKTPHUIECKOTO TOKA.

A=U-1-t;P=U"1

3.11

3akoH J[xoynsa-Jlenna:

Q:IZ.R.t

3.12

OneiT Opcrena. MarHuTHoe 1oJsie MPSAMOrO MPOBOJHHMKA C TOKOM.
JIMHMKM MarHUTHOW MHIYKIIUU

3.13

MarautHoe I10JIC ITOCTOAHHOT'O Martgura. BSaHMOHeﬁCTBHG
IIOCTOAHHBIX MAaI'HUTOB




3.14

JlelicTBHE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM

3.15

Omneitel @apanes. SBnenue 31eKTpoMarHuTHON uHAYKUuK. [IpaBuio
Jlenna

3.16

[IpakTruueckue paboThI

H3mepeHne HIeKTPUUeCKOro CONMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH
IEKTPUUECKOTO TOKA; pabOTHI AIEKTPHIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAIOIIETO B
MPOBOJTHUKE (PE3UCTOPHI, JTAMIIOYKA), OT HAMPSOKCHHUS Ha KOHIIAX
MIPOBOJIHUKA; 3aBUCHUMOCTH COMPOTHUBJICHUS OT JUIMHBI IIPOBOHUKA,
TUTOIIA/I €TO TIONEPEYHOTO CEUSHUS U YACITbHOTO COMPOTUBIICHHS.
[IpoBepka mpaBuia g DJIEKTPUYECKOTO  HAMPSDKEHUS  TpU
MOCJICIOBATEIFHOM COCIMHEHUH TPOBOJHUKOB; TMpaBUia ISl CUIIBI
AIEKTPUUECKOTO TOKA MPU MapaJlIeIbHOM COCTMHEHUH TIPOBOJHUKOB
(pe3ucTophl U TaMIIOYKA)

3.17

dusnyeckue SBICHHS B NPUPOAE: DIIEKTPUUYECKHE SIBICHUS B
atMoc(epe, 3IEKTPUUECTBO >KUBBIX OPraHW3MOB, MarHUTHOE IOJIe
3emutd, 1pei( Mo0COB, pOJIb MArHUTHOTO MOJIS U1 )KU3HU Ha 3emiie,
MOJIAPHOE CUSTHUE

3.18

TexHuyeckue yCTpOMCTBA: DJIEKTPOCKON, AMIEPMETP, BOJIBTMETD,
peocTar, CYETUYHK BIEKTPUUECKON 3HEPrUu, AIEKTPOOCBETUTEIbHBIC
puOOPBHI, HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr),
AIEKTPUUECKHUE MPETOXPAHUTENH, FTEKTPOMATHUT, SJIEKTPOABUTATEIIb
IIOCTOSIHHOT'O TOKa, TEHEPATOP IMOCTOSIHHOTO TOKa

3.19

9J’I€KTpOM8,FHPITHBI€ BoJiHEbI. IIIkana QJICKTPOMAarHuTHBIX BOJIH

3.20

JlyueBas monenp cera. [IpsiMonMHETHOE pacCIpOCTpaHEHUE CBETA

3.21

3akoH oTpaxxkeHus ceta. [lnockoe 3epkano

3.22

HpCHOMJIeHI/IC CcBeTa. 3aKOH IMPEJIOMIICHHUA CBCTA

3.23

Hucnepcus ceera

3.24

JIunza. Xox nyuert B JsmH3e. POKYCHOE pPACCTOSHUE JIMH3BIL.
OnTuueckasi Cuja JUH3bL:

D=1/F




3.25 |I'ma3 kak onTuyeckas cucteMa. OntTuueckue nprudopsl

3.26 |IIpakTuyeckue pabOTHI

W3mepeHne oOnNTHYECKOW CHIIBI cOOHMparomieil JMH3bI; (OKYCHOTO
paccTosiHUs coOMparouiel JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEPOB
npeaMeTa U u300pakeHus, Korja MpeAMET PaclojioKEeH B JBOWMHOM
dbokyce), mokazaress NpeJIoMICHUs CTEKIIa.
UccnenoBanue cBoiicTBa M300pa)KeHUs, MOJYUYEHHOTO C MOMOUIBIO
cobuparomei JHUH3bI;, W3MEHEHHs (OKYCHOIO pacCTOSHUS JABYX
CJIOKEHHBIX JIMH3; 3aBUCHMOCTH yTJa IPEJIOMJIEHUSI CBETOBOTO Jy4a
OT yTJla NaJeHUs Ha TPAHULE «BO3AYX - CTEKJIO»

3.27 |®uznueckue sBieHUs B npupoxe: 3atmenus ConHna u JlyHsl, nBeTa
TeJ, ONTUYECKue siBiIeHUs B arMmochepe (uBeT Heba, pedpakimws,
paayra, MUpax)

3.28 |Texnuueckue yCTpOMCTBA: OYKH, TMEpUCKON, (oroanmapar,
ONTHUYECKHE CBETOBO/IBI

4 KBAHTOBBIE ABJIEHUA

4.1 |PapuoaktuBHOCTBb. Aunbda-, Oera-, ramma-uziaydeHusa. Peakuuu
anb(a- u 6eTa-pacnaaa

4.2 |Onbitel Pezepdopna mo paccesnuro anbpa-yactuil. [lnanerapHas
MOJIeJIb aToMa

4.3 |CocrtaB atoMHOrO sigpa. M30TOIBI

4.4  |Ilepuoa nmomypacnaza aTOMHBIX sIIEp

4.5 |flnpepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiOBOTO M MacCOBOIO
qucen

4.6 |Pusznueckue SBICHUS B NPUPOJE: ECTECTBEHHBIN pPaJWOaKTUBHBIN
GboH, KOCMHYECKHE Iy4d, PaJMOAKTUBHOE H3IyYEHHE MPUPOIHBIX
MUHEPAJIOB, JEHWCTBUE PAAUOAKTUBHBIX M3JIyYEHUN HA OPraHu3M
4eJIoBeKa

4.7 |TexHuyeckue  yCTpPOMCTBA:  CIEKTPOCKON,  HWHAUBUAYAIbHBIN

JO3NMCETP, KaMEpa BI/IJ'IBCOHa, AACPHAA OHCPICTUKA
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