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IMPEAUCJIOBHE

ITocobue ampecoBaHO y4uTensIM (U3UKH, pabOTAIOMIUM C yICOHHKOM
N. M. lleppiukuna, E. M. T'ytauk, A.U. UBanoBa, M. A. IleTrpoBoii
«Dm3uka. 9 ximacey.

[Tocobue comep KUT e U3ydeHus BceX TeM Kypca pus3uku 9 kiacca,
MpeIMETHbIE Pe3yNbTaThl U MOYPOUHOE IUIAHUPOBAHHE MO KaXIOU TeMe,
COCTAaBJICHHBIE B COOTBETCTBHH C TpeboBanmsiMu DenepanbHOTO
TOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTAaHIApTa OCHOBHOTO OOIIETO
o0Opa3oBaHUsL.

OcHOBHas 3a/1a4a TIOCOOUS MOMOYb YYHTEII0 OPraHW30BaTh YUECOHYIO
IESITeNbHOCTh OOYUYaIOIIMXCs, pealn3ys BCE BO3MOXXHOCTU ydeOHHKa
«Dwusmka. 9 xaccy.

Mertoaudeckuii anmnapat yueOHUKa HalleJeH Ha BOBJICUCHHE YUECHUKA B
aKTUBHYIO paboTy Ha ypoke. Heo0X0ouMo HaydnTh €ro BUICTh (PU3NICSCKHE
po0JIeMBbI, BBIJIBUTaTh THIIOTE3bI, BBICKA3bIBATH  OTCTAMBATH CBOIO TOUKY
3peHHs, BECTH TUCKYCCHUIO, IPUBIIEKATh 3HAHUA W3 TTOBCETHEBHOMN JKU3HU U
IPYTHX TPEIMETOB, N3yYaeMBIX B IIKOJIE, pabOTaTh C TEKCTOM ydeOHUKa,
aHAJIM3UPOBATh M COMOCTABILTH HH(POPMAIIUIO (PU3UIECKOTO COMCPIKAHIIS,
IPEACTaBICHHYIO B pa3iuuHOi (popMme (Hampumep, Tabauiel, rpaduxu). B
yueOHUKE TPEIyCMOTPEHBI  BONPOCHI, VIPKHEHUS ©  3aIaHus,
MIO3BOJISAIONINE OPTaHU30BATh AKTHBHOE OCBOCHIE YIEOHOTO MaTepHaa.

Kpome Toro, mist obecriedyeHusi TOJOOHOW NEATENLHOCTH CIENYeT
HCIIONIF30BAaTh METOX TPOOJIEMHOTO OOYYCHHS, KOTOPHIH NpeAaroaract
CO3laHME TPOONEMHOW CHTyallid. YYECHHK, CTAaHOBSICH Ha MECTO
WCCIIeJIOBATENSA, CAMOCTOATENBHO pelraeT npobiaeMy, T. €. BBICKa3bIBACT U
000CHOBBIBAET THIOTE3Y, MpeJuIaraeT OMBIT JJs e MPOBEPKU, a 3aTeM
MPOBOAMT 3TOT OMBIT. C MOMOIIBIO CHCTEMBI JOMAIITHIX 3KCIIEPUMEHTOB U
WCCIICJIOBAaHUH yUYUTENh UMEET BO3MOKHOCTh MO3HAKOMUTH 0OYUYaOIINXCs
C METOJIOM Hay4yHOro mosHaHus. OOyuaromuiics HayduTcs HaOJIrOAaTh
(hm3nvecKoe SBICHHE, CTABUTH OIBITHL, HAXOJUThH OIPEICIICHHBIC CBI3HM U
3aBHCHUMOCTH MEXAY (PH3MIECKHMH BEIHYUHAME, XapaKTEPH3YIOIIMHA
HaOojaeMoe  SIBJICHHE, TMOHUMATh POJIb (PU3MYECKON TEOpUH U YMETh
OPUMEHATh €€ U1 OOBSCHEHUS H3YJaeMbBIX SIBICHUHA, IOIB30BATHCS
(u3udeckorl TepMHUHONOTHEH. MeToJ HayJyHOTO MO3HAHHS, OCBOCHHBIN
00yJaIONMMHCS, CIIOCOOCTBYET CTAHOBJICHHUIO HMX CaMOCTOSITEIHLHOTO
HAYYHOT'O MBIIUICHHS, a TAKKE PA3BUTHIO MO3HABATEIBHBIX U TBOPUECKHIX
crocobHoctell. [IpuMeHsATh ero HEeoOXOAMMO TIPU BHIOJHEHHH BCEX
OKCTIIEPUMEHTAIBHBIX 3aJaHNil yueOHHUKa.



Uepe3 cucTeMy 3aJaHUiA, BBEICTPOCHHYIO B Yy4YeOHHKE, NIKOJHHHUKU
ydaTcs 3a/1aBaTh BOIIPOCHI M JaBaTh HA HUX OTBETHI, JEJIaTh BBIBOIBI W3
JIEMOHCTPAITMOHHBIX ~ ONBITOB W JIA0OPAaTOPHBIX paboT, OOBICHATH
(¢usnyecKkue SBICHHS, CaMOCTOSATENbHO paboTaTh € HWCTOYHUKAMH
nHpopMaIyu (PU3HUECKOTO cojiepkaHusl. B yueOHHKe BRICTPOCHA CUCTEMaA
00yJeHus IeBATUKIACCHIKOB PEIICHHIO 3a1a4.

Ocoboe BHUMaHUE YyneNeHO (OPMHUPOBAHUIO  (DYHKIMOHAIBHOMN
IpaMOTHOCTH oOydJaromuxcs. Bce BONMpOCH, 3amaHUS W YIPaKHEHHS
yueOHUKa OpPTaHM30BaHBI TAKMM 00pa3oM, YTO OHU SIBJSIIOTCS ATAallaMH B
npotuecce GopMUpoBaHUs GyHKIIHMOHATEHON IPaMOTHOCTH.

Pa3BuBarommii moTreHnMan ydeOHMKa HampaBJieH HE TOJBKO Ha
(opMupoBaHHEe 3HAHWHA, HO W HA Pa3HOCTOPOHHEE Pa3BHTHE YUCHHKA.
KauecTBenHnble 3aaun  (TIOMEYEHBI JBOWHBIM 3HAKOM BOMpOCa) U
KOHTEKCTHBIE 3aiaHusi pyopuku «O0cynum?» B pasaene «VToru riaBeD»
PEKOMEHIYIOTCS [UTsl OOCYKICHHS B KJIacce Ha Pa3HBIX dTamax ypoka. OHH
HalpaBlieHBl Ha (OpMHUpOBaHHE NPHUEMOB YMCTBEHHOW HEATSIHHOCTU
(amanu3, cuHTE3, CpaBHEHHE, KIACCH(HKALUS M Mp.) U KPUTHYECKOTO
MBIIIJICHUS.

3aKkoHbI ABMKEeHHUsI M B3aumoaeiicreus tea (40 4)

Ilens w3ydeHHsS NaHHOW TeMBI — (QOPMHPOBAHUE y OOYYAFOIIUXCS
MPEACTaBICHUS 00 OCHOBHBIX 3aKOHAX M 3aKOHOMEPHOCTSIX MEXaHWKH: O
KHHEMAaTHYECKOM OIIMCaHHUM IABHXCHHA, O CUCTEME 3aKOHOB HeroTona u
3aKOHAX COXPAHCHHUS HUMITYJIbCAa U MEXaHHYECKOH 3HEprud, 00 YCIOBHUSIX
paBHOBecus Tell. CyIIeCTBEHHBIM SIBIISIETCS TO, UTO B 9 Kilacce BO3pacTaer
POJIb TEOPETUUIECKOTO METO/Ia MO3HAHUS [0 CPABHEHHIO C KYPCOM (hHU3UKH
7—8 kaccos.

Heo0Oxoanmo chopMupoBath y 00ydarommxcs 3HaHUS 00 OCHOBHBIX
MOACIHAX MEXAaHUKH U (1)1/131/1qec1<1/1x BCJIMYUMHAX, HCIHOJIb3YCMbIX [JIA
OIMMCAaHUA MEXAHUYICCKUX MTPOLECCOB U SIBJICHUM.

BaXHBIM SBIISCTCS YCTAaHOBJIECHHE W HMCIOIB30BAaHUE MEKIPEIMETHBIX
CBsI3eHl C KypcOM MAaTeMaTHKH, KOTOPHIC ITO3BOJIOT C(HOPMHPOBATH Y
00yJarONMXCsl 3HAHUS O KHHEMATHYCCKOM OINMCAHUU PABHOMEPHOIO U
PaBHOYCKOPEHHOTO JIBYKEHUSI, O PEIICHHH OCHOBHOW 33/1a4H MEXaHUKU —
HAXOKICHUH ITOJIOKCHUS Tella B IFOO0H MOMEHT BPEMEHH IPH H3BECTHBIX
CWJIax, JEUCTBYIOIIMX Ha TeJlOo, W €ro HavYalbHOM COCTOSIHUM (Ha
OpocTeHmmx mpuMepax), 00 HCIONB30BAHUU 3aKOHOB COXPaHCHHUS
MEXaHHYECKOH SHEPTUU W UMITYJIbCa JJIS PEIICHHS 331a4 MEXaHUKH. JTO



croco0cTByeT (HOPMUPOBAHUIO YMEHHS pelaTh 3aladd, B TOM YHCIE
rpaduyeckue.

[lpy w3yyeHMH JaHHOW TeMBbl HEOOXOaUMO Cc(hOPMUpPOBATH Y
00yJaromuxcsl TMepBbIe TPEICTABICHUS O (U3UYECKOW TEOPUH, YTO
obecreynT MPEeMCTBEHHOCTh JAHHOIO Kypca ¢ KypcoM (GHU3HKHA HIIH
€CTECTBO3HAHUS CPEe/IHEeH IIKOJIBL.

IIpenMeTHBIMH pe3yJbTaTaMH 00YYEHHUS 110 JaHHOH TeMe SBIISIOTCS:

— YMEHHE OIHChIBaTh M  OOBACHATH  (PU3MUECKHe  SBJICHHS:
paBHOMEpPHOE W  HEpaBHOMEpPHOE  IBIDKCHHE, pPaBHOMEpHOE W
PaBHOYCKOpEHHOE IPSIMOJIMHEHHOe IBMKEHHE, CBOOOIHOE ITajieHHe Tell,
JBIDKEHHE M0 OKPY)KHOCTH C TOCTOSHHOH 110 MOJYJIO CKOpPOCTBIO,
MHEPIHs, B3aUMOJICHCTBHE TEJI, PABHOBECHE TBEPIBIX TEII C 3aKPEIUICHHON
OCBIO BpAIICHUS, PEaKTHBHOE IBIKCHUE;

—3HaHHWEe W TIOHWMaHHE CMbICIa TOHITHH: CHCTeMa OTcYeTa,
TEOICHTPUYECKass M TEIHOLCHTPHUECKAass CHCTEMBl MHpPA; (PH3HUYECCKUX
MOJIETIe: MaTepruanbHas TOUKa, a0COIOTHO TBEPIOE TEIO, HHEPIUATbHAS
cucTeMa oOTcyeTa; (U3MYECKUX BENWYUH. IepeMelleHne, CKOPOCTh
PaBHOMEPHOTO TPSMOIMHEWHOTO NBIDKCHHS, MTHOBEHHAas CKOPOCTh W
YCKOpEHHE MPHU PAaBHOYCKOPEHHOM HPSMOJIHHEHHOM IBIDKCHHH, JIMHEHHAS
U YIJIOBasi CKOPOCTHU IIPH PAaBHOMEPHOM JIBHKEHHH Tella 10 OKPY>KHOCTH,
LIEHTPOCTPEMUTENIFHOE YCKOPEHHUE, Macca Tela, Cuila (Chiia TSHKECTH, Crila
VOPYrocTH, CWJIa  TPEeHWsA), HMIYJIbC, MeXaHudeckas paboTa,
MOTCHIMAJIbHAA OHEPIUsl, KHHCTUICCKAA BHCPFI/Iﬂ;

— 3HAaHUC HW IIOHHMMAaHHEC CMBbICJIa OCHOBHBIX ¢)M3quc1<1/1x 3aKOHOB:
3akoHBl HBIOTOHA, 3aKOH BCEMHPHOTO TATOTEHHS, 3aKOH COXPaHEHHS
UMITYIIbCa, 3aKOH COXPaHCHUS MEXaHMIECKOW YHEPTHH;

— YMEHUE IPUBOJAUTH IPUMEPHI TEXHUYECKUX YCTPOHCTB M IKUBBIX
OpPTaHM3MOB, B OCHOBE NICPEMEIICHUS KOTOPHIX JICKUT IPHUHIIHII
PEaKTUBHOTO BIKEHUST, OOBSICHATH YCTPOWCTBO U IEHCTBHE KOCMHYECKUX
pakeT-HOCHUTENEH;

— yMEHHE U3MEpATh: MTHOBEHHYIO CKOPOCTh W YCKOPEHHE IIpH
PaBHOYCKOPEHHOM TIPSIMOJIMHEWHOM [BIDKEHHH, YCKOPEHHE CBOOOITHOTO
nmaacHuAa, KECTKOCTb pr)KI/IHBI;

— yMEHHE TIPOBOJHUTH HCCIEIOBAHUE 3aBHCUMOCTEH (DHU3NYECKUX
BEJIMYMH C HCHOJIb30BAaHUEM TIPSAMBIX M3MEPEHHH: 3aBHCHMOCTh IMYTH OT
BPEMEHHU IPHU DPaBHOYCKOPEHHOM JBW)KEHHH Oe3 HavalbHOIl CKOpOCTH,
3aBCUMOCTD CUJIBI YIIPYTOCTH OT YIJIMHEHUS MIPYKUHBI,

— YMEHHe UCTIOJIb30BaTh ITOJyYeHHBIE 3HAHUS B TTOBCETHEBHOM JKH3HU
(6bIT, PKOITOTHSI, OXpaHa OKPYXKAFOIIECH CPEJIBI).



IToypo4Hoe ni1aHupoBaHue

Ne ypoka Tema ypoka
1/1 MarepuanbHas Touka. Crucrema otcuera (§ 1)
2/2 Tepemerenue (§ 2)
3/3 OrnpenesieHne KOOPAUHATHI ABIKYLIerocs Tena (§ 3)
4/4 CKOpOCTb MPAMOJIMHEHHOTO PABHOMEPHOTO IBUKEeHUS (§ 4)
5/5 I'paduiky 3aBUCHMOCTH KHHEMAaTHYECKUX BEJIMYUH OT BPEMEHH TIPH
HPSIMOJTMHEHHOM paBHOMEPHOM JBHKEHHU (§ 4)
6/6 XapakTepUCTHKH HEPAaBHOMEPHOTO JIBIKeHUsL. [IpsMosnHeiiHOe
paBHOYCKOpeHHOE JaBrKeHue (§ 5)
717 CKOpOCTh NPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO IBUYKECHHSL.
I'paduk ckopoctu (§ 6)
8/8 Ilepememnienue Tena npy NpIMOINHEHHOM PaBHOYCKOPEHHOM
nBroxeHuu (§ 7)
9/9 Tlepemerienue Tena npu NPSIMOIUHEHHOM PaBHOYCKOPEHHOM
IBIKEeHUH 0e3 HaYaabHOM ckopoctH (§ 8)
10/10 JlaGoparopHas pabota Ne 1 «VccnenoBanie paBHOYCKOPEHHOTO
JBIOKEHHs O3 HavyalbHOI CKOPOCTH»
11/11 CKOpOCTb NPH KPUBOJIMHEHHOM JIBUKEHUHU. J[BIDKEHME IO
OKPY)KHOCTH C IIOCTOSTHHOM 110 MOJLYJII0 CKOPOCTHIO (§ 9)
12/12 Pemenue 3amay
13/13 OtHocurenbHOCTH ABMKeHus (§ 10)
14/14 KontponbHas pabora Ne 1 mo teme «[Ipsimonuneiinoe
PaBHOYCKOPEHHOE JIBIDKEHHUE)
15/15 WNuepuuasnpHbie cucteMbl oTcueTa. [lepsoiii 3akon Herorona (§ 11)
16/16 Bropoii 3akon Hetotona (§ 12)
17/17 Tperuii 3akon Herotona (§ 13)
18/18 Croboanoe nagenue ten (§ 14)




19/19

JlaGoparopHas pabota Ne 2 «M3mepeHne yckopeHus: CBOOOIHOTO
HagCHUS»

20/20 3aKkoH BceMUpHOTO TsiroTeHust (§ 15)

21/21 VYckopenue cBOOOTHOTO MazeHus Ha 3eMile U IPpyrux HeOeCHBIX
tenax (§ 16)

22/22 Cuna ynpyroctu (§ 17). Jlaboparopuast padorta Ne 3
«OrnpeneneHne )XeCTKOCTH TIPYKHUHbD

23/23 Bec Tena, nemkymerocs ¢ yckopenuewm (§ 18)

24/24 Cwna tpenust (§ 19)

25/25 Jlunamuka KpuBoJMHeitHOTO ABMKeHHs (§ 20)

26/26 Peurenue 3amaq

27/27 VckyccTBeHHble ciyTHUKH 3emun (§ 21)

28/28 Venoust paBHoBecHs Tel. LleHTp Tskectu tena (§ 22)

29/29 Bupl paBaoBecus tei (§ 23)

30/30 KOHTpOJ'ILfIaSI padota Ne 2 o Teme «3aKOHBI ABUYKEHUS U
B3aMMOJICHCTBHS TEI»

31/31 Nmmynbc Tena. 3aKoH coxpaHneHus ummysbea (§ 24)

32/32 PeaktuBHoe nBmxenue. Pakersr (§ 25)

33/33 Pemenue 3amay

34/34 Pa6ora cuiib (§ 26)

35/35 Pabora cuibl TsDKeCTH U CHIIBI yripyroctu (§ 26)
[MoTeHManbHAs SHEPTUS TeJa, TIOJHATOrO HaJl 3eMITCH.

36/36 IMoTeHumanbHas SHEPTHs YIPYro AehOpMUPOBAHHOM NPYKUHEI
(§27)

37/37 Kunernueckas sneprus. Teopema 00 H3MEHEHUH KHHETUYECKOH
suepruu (§ 27)

38/38 3aKOH COXpaHEeHHs] MeXaHW4ecKo sHepruu (§ 28)

39/39 Pewenue 3amaq




40/40 KontponpHas pabora Ne 3 mo Teme «3aKOHBI COXpaHEHHS B
MeXaHHUKe»

Mexannveckue Koj1ed0aHus M BOJHBI. 3BYK (15 1)

Ilenp w3ydeHHs NaHHOW TeMbl — (OPMHUpPOBAHHE Yy OOyYaroIIUXCs
MPE/ICTABICHUS O MEXaHUYECKOM TIePHOINICCKOM JABHKCHUH, (PU3UICCKUX
MOHATHAX: KoyneOaTenbHas CUCTeMa, CBOOOIHBIE U  BBIHYXKICHHBIC
KoyieOaHWs, TapMOHHWYECKHE KojeOaHWs, pE30OHAHC, IONepevYHas |
MPOJIONIbHASL BOJHEI, JJIHHA U CKOPOCTH BOJHEI.

Heobxomumo chopMHupoBaTh 3HAHUS O MOJIENAX «MAaTeMAaTHYCCKHU
MAasITHUK» U «IIPYKHUHHbBII MasTHUK.

Baxno chopMupoBaTh y 0Oy4arOIIMXCS HPEICTABICHUS O €AUHCTBE
CBOWCTB BOJHOBBIX IPOIIECCOB, OCOOCHHOCTSIX PACIPOCTPAHEHHSI YIPYTHX
BOJH B TBEP/ABIX TellaX, >KHUIKOCTSX M ra3ax, B YaCTHOCTH O 3BYKOBBIX
KOJIeOaHUSIX,, OMTUPASICh [TPU STOM Ha )KUZHEHHBIH OIBIT 00YYArOIIHXCS.

IIpenMeTHbIMHU pe3yJbTaTaMu 00yUeHHUs 110 TAHHON TeMe SBIISIFOTCS:

— YMEHHE OMHUCHIBATh U OOBSICHATH (DU3NYECKHE SBICHUSA: KOJICOaHHs
MaTeMAaTUYECKOr0 M NPYKUHHOI'O MAasSTHUKOB, PE30HAHC (B TOM 4YHCIE
3BYKOBOI1), BOJJHOBOE JBH)KEHUE, OTPaKEHUE 3BYKa, 9XO;

— 3HaHME W TIOHMMAaHHE CMBICTa TOHATHIA: KoJjebaTelpHas cUCTEMa,
BOJIHA, (DM3MUECKUX MOJEJCH: MaTeMaTHYeCKUH MAasTHHUK, TPYXWHHBIA
MAasITHUK, (bmnqecxnx BCIIMYUH: aMIUIUTy[da, NTEpUOA W YacCTOTa
KoJieOaHMH, COOCTBEHHAS YaCTOTa KOJICOATEIHbHON CHCTEMBI, IJTHHA BOJIHBI,
CKOPOCTb BOJIHBI, BBICOTA TOHA, TPOMKOCTb 3BYKa, CKOPOCTh 3BYKa,

— BIIQJICHUE  DJKCIEPUMEHTAJIbHBIMU  METOAAMU  HUCCIIEAOBaHUS
3aBUCUMOCTH TME€pHUoJa W YaCTOTHI CBOGO}Z[HI)IX KOJ'Ie6aHI/II‘/‘I HUTAHOTO
MasTHUKA OT €ro AJIMHBI, U HE3aBUCUMOCTH YaCTOTHI OT MAacChl MasiTHHUKA.

IToypouHoe niiaHupoOBaHue

Ne ypoka Tema ypoka
41/1 KosnebarensHoe npumxenue (§ 29)
42/2 CBobOoausie konebanus. KonebdarenpHsle cucTeMbl. MasTHHK
(§ 29)
43/3 Bennuunel, xapakrepusyromniue konebarensHoe amkenne (§ 30)
44/4 TCapmonnueckue koneGanus (§ 31)




45/5 JlaGoparopHas pabota Ne 4 «VccnenoBaHue 3aBUCUMOCTH IIepuoaa
M 4acTOTbI CBOOOIHBIX KOJICOAHHI HUTSHOTO MasTHUKA OT €ro
JUTMHBDY

46/6 3aryxatomue Konebanus. BeiHyxieHHbIe Kosebanus (§ 32)

4717 Pesonauc (§ 33)

48/8 Pacnipoctpanenue konebanuii B cpene. Bosnsl (§ 34)

49/9 Jnua BostHbl. CKOPOCTH pactpocTpaneHust BosH (§ 35)

50/10 HVcrounuku 3ByKa. 3ByKoBbIe KoseGanus (§ 36)

51/11 BeicoTa, TeMOp U rPOMKOCTSH 3ByKa (§ 37)

52/12 Pacnipoctpanenue 3ByKa. 3ByKOBbIe BOJHBI (§ 38)

53/13 OtpaxkeHue 3ByKa. 3ByKoBoii pe3oHanc (§ 39)

54/14 Peurenue 3amaq

55/15 Kontposbhas pabora Ne 4 mo teme «MexaHU4eCKUe KOJICOAHHS U
BOJIHBL. 3BYK»

CBeToBbI€ SIBJICHHNS. 3J1€KTp0MaFHl/ITH]>Ie BOJIHBI

(21 )

Ieny w3ydeHHs NaHHOW TeMbl — (QOPMHPOBAHHE y OOYYAIOIIUXCS
MPEJICTABIICHU O B3aUMOCBS3H 3JICKTPUYECKOTO M MAarHUTHOTO TOJICH, O
eaMHOM  (u3NYecKoM  OOBEKTE —  JJIEKTPOMarHUTHOM  TIOJIE,

9JIEKTPOMArHUTHBIX BOJIHAX, MPUPOJE CBETa, 3aKOHAX TE€OMETPHUYECKOU
OIITHKH, BOJIHOBBIX CBOMCTBAX CBETA.

Bonbimoe BHUMaHKE clieayeT yAeIuTh (OPMHUPOBAHUIO Y O0YUAIOIUXCS
CUCTEMBbI 3HaHHI>i 110 FeOMeTpH‘leCKOﬁ OIITUKE — OCHOBHBLIX MOACIAX H
MOHATHAX, OCHOBHBIX 3aKOHAX, IPUMEHCHHSX.

BaxubiM siBRsieTcs (opMUpOBaHHE y O0YJAIONIUXCS TPEACTABICHUHA O
CBCTC KakK 06 3J'[eKTpOMaFHHTHOI7[ BOJIHEC, O paSHI/I‘lHI)IX araras3oHax
3HCKTpOMaFHI/ITHBIX BOJIH U UX CBOﬁCTBaX, 06 OIITUYECCKUX CHeKTan.

HeoOxoaumo Havath (OpMUpOBaTH TMPEACTABICHHE O KBaHTOBO-
BOJIHOBOW TPHUPOJIE CBETA, PACCMOTPEB Pa3BUTHE B3MIAJOB Ha TPUPOIY
CBETa, YTO HAMET CBOE MPOJIOKEHNE B CIEIYIOIIEH TeME.

HpeZ[MeTHbIMI/I pe3yJjJdbTaTaMu 06yquI/1$[ 110 JTAaHHOM TeMeE SIBJISIFOTCS:



— YMCHHUE ONHCHIBATH U OOBSCHATH (DU3MUCCKHE SBICHUS/TIPOIECCHI:
IPSMOJIMHEHHOE PaclpOCTPaHEHNE CBETA, OTPAKEHUE CBETA, IPEIIOMIICHIE
CBETa, TIOJIHOE BHYTPEHHEE OTpakeHUE, AUCIIEPCHS CBETa, HHTEP(EpeHINs
U qudpakiys cBera;

— 3HaHUE W TOHWMAHHE CMBICIIA TOHITHHA: 3JIEKTPOMAarHWTHOE IIOJIE,
AJIEKTPOMATHUTHAS BOJIHA, BUAMMBIN CBET; (PU3MIECKUX MOJIETICH: TOUSUHBIN
UCTOYHUK CBETa, CBETOBOM JIy4, TOHKas JHMH3a; (U3NYECKHX BEIUYMH:
MOKa3aTellb MPEJIOMIICHHUS, (OKYCHOE pACCTOSHHE W OINTHYCSCKAs CHIIa
JIMH3BI, CKOPOCTB 3JICKTPOMAarHUTHBIX BOJIH, TMHA BOJTHEI M YaCTOTA CBETA,

— 3HaHHWE M TIOHMMaHHE CMBICIIa OCHOBHBIX (PH3UYECKUX 3aKOHOB:
3aKOH MPSAMOJIMHEHNHOTO pacpOCTPaHEeHHUs CBETA, 3aKOH OTPa)KEHHs CBETa,
3aKOH MPEJIOMIICHHS CBETA;

— 3HAaHWE Ha3HAYCHWsA, YCTPOMCTBA W TPUHIMUINA JEHCTBUSA
TEXHUYECKUX YCTPOMCTB: AIEKTPOMArHHT, SJEKTPUICCKUN ABUTATElb;

— NMOHUMAHUE CYTH METOJa CHEKTPANbHOTO aHalu3a MW €ro
BO3MOYKHOCTEH,

— yMeHHE U3MepsITh (HOKYCHOE pacCTOSIHHE COOMpArouield JIHMH3HI,
OTITHYECKYIO CHILY JINH3BI;

— yYMEHHE UCIIONB30BATh MOTYUYEHHbBIC 3HAHUS B TIOBCCTHEBHOM YKI3HA
(6bIT, 3KOIOTHS, OXPaHA OKPYIKAIOIIECH CPEIIBI).

IHoypouyHoe miiaHupoBaHue

Ne ypoka Tema ypoka
56/1 HWcrouynuku cBeta. Pacnipocrpanenue ceera (§ 40)
5712 OtpaxxeHne cBeTa. 3aKoH oTpaxkeHus ceta (§ 41)
58/3 ITnockoe 3epkaio (§ 42)

IIpenomiienne cBera. 3akoH mpenomieHns ceera. [lomHoe

59/4 BHyTpeHHee oTpaxenue (§ 43)

60/5 JIunsel. Ontryeckast cuiia JiuH3bI (§ 44)

61/6 N3o6paskenust, 1aBaemble THH301 (§ 45)

62/7 Jlabopatopnas pabota Ne 5 «/3y4eHue cBOWCTB H300pakeHNs B
cobuparomeit rH3e. 3MepeHne ONTHIECKOH CHITBI JINH3BI»

63/8 Pewenue 3amaq

64/9 T'na3 u 3penue (§ 46)
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65/10 Onruueckue npubopst (§ 47)

66/11 Wnrepdepenuns u audpakuus ceeta (§ 48)

67/12 DuU3MIECKUIi CMBICT TTOKa3aress npenomiueHus (§ 49)

68/13 Jucnepcus ceera. I{gera ten (§ 50)

69/14 Tumns! ontudeckux crnexTpos (§ 51)

70/15 )'[a6oE)aTopHa${ pabota Ne 6 «HalimoieHne CIIomHoOro 1
JIMHEYaThIX CIIEKTPOB HCITyCKaHHs»

71/16 DNeKTPOMArHUTHOE MOJIe. DIEKTPOMarHUTHBIC BOJIHBI (§ 52)

72/17 CgoiicTBa BIEKTPOMArHUTHBIX BOJH (§ 53)

73/18 Jluamna3oHsl 3JIEKTPOMAarHUTHBIX BOJH (§ 54)

74/19 PasBuTHE B3MIA0B HA pUpoy cBeTa (§ 55)

75/20 Penrenye 3anaq

76/21 Kontpospnas pabora Ne 5 mo teme «CBETOBBIE SIBICHHS.

SHGKTpOMaFHI/ITHLIC BOJIHBI»

CTpoeHne aTOMa ¥ ATOMHOTO SIApPA.
Hcnosib3oBanue 3Hepruu aToMHbIX siaep (17 4)

Lenp n3ydeHus: maHHOH TeMbl — (HOPMHPOBaHHE y OOYUAIOIIUXCS
MpeICTaBIEHN 00 0COOCHHOCTSX SABJIEHUM U TIPOIIECCOB MUKPOMUPA.

Baxxao cdopMmupoBats y 0Oydaromuxcs MpeACTaBICHHE O CTPOSHHU
aTOMOB WU siliep, M3JIy4EHUM M TOIJIOLIEHUWH CBETa aTOMaMH, SIBJICHUHU
PaIMOaKTHBHOTO Paclaga, OCOOEHHOCTAX ABMXECHUS U B3aUMOJCHCTBHS
MHUKpPOYAaCTUI], pAaCHIMPUTh NPEACTaBICHUS O  (PyHIaMECHTAIBHBIX
B3aMMOJICUCTBUX B IPUPOJE.

HeoOxomumo Ha Martepuasie TaHHOW TeMBl C(OPMUPOBAThH Y
0o0yJaronuxcsi TOHMMAaHWE HAydHOW W MPAaKTHYECKOH 3HAYMMOCTH
MO3HAHUS MHUKPOMHpa M TPEICTaBIEHHE 00 OCHOBHBIX JIOCTIDKEHUIX
COBPEMEHHOI KBaHTOBOW (DU3UKH.

IIpeamMeTHBIMH pe3ybTaTaMu 00yUIECHUS 110 JAaHHOU TeME SIBIISTIOTCS:

— YMEHHE OIUCHIBATH U OOBACHATH (DH3MUECKHE SBICHHS: HCITyCKAaHNE U
HOITIOIEHNE CBETa aTOMaMH, PaIMOAKTUBHBII pacnaj, JeJIeHue iep ypaHa
pu 6oMOapANPOBKE UX HEUTPOHAMH;
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—3HaHWEe M IOHUMAaHUE CMbICJIa TOHATUH: aToM, aTOMHOE sIpo,
HMOHU3UpYIOIIee M3MydeHue;, (U3NUISCKUX MOJENeH: MOJeTH aToMma,
npemioxkenasie  Jk. Jhk. Tomconom wu 3. Pesepdopmom, HyKIOHHAs
MOJIeJIb ATOMHOT O 5i/1pa; (PU3UYECKUX BETUYMH: MACCOBOE YUCIIO, 3aPJ0BOE
YHCIO0, TEpHON Toiypacmana, Ae(eKT MacChl, TIOTJIOMEHHAS J103a
U3y4eHUs, SKBUBAJIICHTHAs 1034,

— 3HaHWE U TIOHMMaHHE CMBICIIa OCHOBHBIX (DM3NYECKUX 3aKOHOB M
MOCTYJATOB. 3aKOH COXPAaHEHUS DJIIEKTPUUYECKOTO 3apsiaa, 3aKOH
COXpPAaHEHUs MAaccOBOIO UHWCJAa, 3aKOH pPaJuOaKTHBHOIO pacnaja,
noctynaTel bopa, 3aKOHOMEPHOCTM HCITyCKaHHsI M TIOIJIOIIEHHUS CBeTa
aTOMOM,;

— yMeHHEe OOBSCHITH YCTPOHCTBO W MPHHIUN ACHCTBHS TEXHUIECKUX
YCTPOHCTB M YCTAaHOBOK: cYeTunk [eirepa, kamepa BwuibcoHa,
My3BIPHKOBAsl KaMepa, SAACPHBIN peakTop Ha MeIJICHHBIX HEUTPOHAaX;

— YMEHHUE HU3MEPSTh MOILIHOCTh J03bl PAJUOAKTUBHOIO H3IyYEHUS
OBITOBBIM JIO3UMETPOM;

— YMEHHE UCIOIB30BaTh MOyYCHHBIE 3HAHUS B MOBCETHEBHON KU3HU
(61T, 2KOTOTHS, OXpaHA OKPYXKAMOLIECH Cpelbl, TeXHHKA 0E30MaCHOCTH M

Ip.).

IHoypouyHoe miiaHupoBaHue

Ne ypoka Tema ypoka
7711 PagnoakruBHOCTH. Momenu atomoB (§ 56)
IToruomeHHe U UCIyCKaHUe CBETa aToMaMu. [IporCX0oKIeHHEe
78/2 .
JMHEHYaTHIX criekTpoB (§ 57)
PaoakTHBHBIC NPEBPAICHNS AaTOMHBIX sep. 3aKOH
79/3
paauoakTuBHOTO pacmana (§ 58)
80/4 DKCIepuMeHTATbHbIe METOBI HcceqoBanus dactuil (§ 59)
81/5 Jla6oparopHas pabota Ne 7 «3MepeHre ecTeCTBEHHOTO
paanaoOHHOr0 (hOHA TO3UMETPOM»
82/6 OtkpsbITHE IPOTOHA U HeiiTpoHa (§ 60)
83/7 Cocras aTroMHOT0 si7ipa. Slneprsie cuibl (§ 61)
84/8 Oueprust ceszu. Jledext maccsr (§ 62)
85/9 Jenenwue siaep ypana. Lennas peaxius (§ 63)
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86/10 Jlaboparopnas pabota Ne 8 «/3ydenue neneHust siapa ypaHa 1o
¢dororpadun TpekoB»

87/11 Snepusiii peaktop. [IpeoOpa3oBanye BHyTpEeHHEH SHEPT UM aTOMHBIX
SICp B DJIEKTPUYCCKYIO SHEpruo (§ 64)

88/12 ArtomHast sHepreTHKa (§ 65)

89/13 Buonorunueckoe aeiicteue paauanuu (§ 66)

90/14 TepmosiaepHas peakuust (§ 67)

91/15 Peurenue 3amaq

92/16 JlaGoparopHas padota Ne 9 «/3ydeHue TpeKkoB 3apsHKEHHBIX YaCTHIT
10 TOTOBBIM (hoTOrpadusiv)

93/17 KonTtpospnas pabora Ne 6 mo teme «CTpoeHHE aTOMa B aTOMHOTO

sapa. Mcrons30BaHne YHEPTUU AaTOMHBIX SIAEP»

IHoBTOpPHTEIHLHO-00001IIAO U MOAYJIb (9 4)

Lens namHOTO MOIYNS — cHUCTeMaTh3alusi W 00OOIIeHWe 3HAHWH,
MOJYYCHHBIX MpPU HU3YyYCHUH Kypca (U3UKH OCHOBHOW  IIIKOJIBL,
(hopMHpOBaHIE TIPEICTABICHUS O €IUHON €CTeCTBEHHO-HAYYHOH KapTHHE
MUpa.

Heo0xoqumMo cHCTeMaTH3UPOBaTh MPEICTABICHUS O0ydaromuxcs 00
YHHUBEPCATBHOCTA METOJIa HAYYHOTO MO3HAHHUSA Ui BCEX Pa3leloB Kypca
(usukK, 0 QU3NUECKON Hayke Kak (yHIaMEHTE I BCEX €CTECTBEHHBIX
HAyK ¥ TEXHOJIOTUH. A Takxke 000OIIMTH MpeACTaBICHHUE 00YUJAIOIINXCS O
pa3BUTUM B3IJIAA0B Ha 3aKOHbI MTPUPOAbI W IMMO3HABAEMOCTU MHpa,
00ecTIeurB 3TUM MIPEEMCTBEHHOCTH ¢ KypcoM (PU3MKU MIIH €CTECTBO3HAHUS
CpeIHEN IIKOJIBL.

BaxxubiM siBIIsieTCsl 0000IIIEHUE OIBITA ASSITETHHOCTH, TPUOOPETEHHOTO
Ipd U3yYCHWH BCETO Kypca (HU3WKA OCHOBHOM IIKONBI (3aJaHUS,
HaIpaBlICHHBIC Ha (DOPMHUPOBAHIE €CTECTBEHHO-HAYIHOM TpaMOTHOCTH, Ha
HaydHOe OOBsSCHEHHE (PU3MUECKUX SBICHUH B OKpYXarolied MpHUpoE,
TIOBCETHEBHOMN KI3HA u B COBPEMEHHBIX TEXHOJIOTHSX;
SKCHEPUMEHTATbHBIC 3aaHHs 10 WCCICIOBAHUIO (DU3MUCCKUX SIBICHUIA,
MOCTPOCHHE  (PU3MUYCCKUX  MOJCJCH; pelICHHe pacueTHBIX 3ajad;
IIOABCACHUC UTOTIOB HpOCKTHOﬁ JCATCIIBHOCTH U 3allluTa HpOGKTOB).

IoypouHoe muiaHupoBaHue
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Ne ypoka

Tema ypoka

94/1 MexXaHn4ecKue sIBJIEHUs

95/2 TennoBsle ABICHUS

96/3 DJIeKTPOMArHUTHBIE SBICHHS

97/4 KBaHTOBBIE SIBICHHS

98/5 Hay4Hblii METO/] IO3HAHUS U €TO PeATU3anys B PU3HIECKUX
HCCIIEIOBAHMAX

99/6 CBs13b (PM3UKH M COBPEMEHHBIX TEXHOJIOTHIA B 00JIACTH Mepeayun

uH(pOPMAIMH, SHEPTETUKE, TPAHCTIOPTE

100/7-102/9

[ToBTOpenue n obobmEeHNEe
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YYEBHO-METO/IMYECKOE OGECIIEYHEHHUE

Pagouas nporpamma «®Pusmka. 7—9 xiacce» (aBropsl E. M. ['yTHUK,
M. A. ITetposa, O. A. UepHHKORBa).

YMK «®Puszuka. 7 kjaace»

1. ®uzuka. 7 kmacc. YueOHuK  (aBTophl M. M. IlepbrmkuH,
A. 1. UBanos).

2. ®uzuka. Pabouas terpamp. 7 kiacc (aBropel H. K. XannaHoB,
T. A. XaHHaHoBa).

3. ®usuka. 7 kiracc. Meronndeckoe nocobue (aBropsl O. A. UepHukosa,
C. H. I'nagenxoBa, B. B. Kynpsiues).

4. ®uszuka. 7 xiace. uaaktuueckue Matepuansl (aBTopsl A. E. Mapow,
E. A. Mapon).

5. ®usuka. 7 xnace. COOpHHK BOIIPOCOB U 3a1a4 (aBTopsl A. E. Mapos,
E. A. Mapon, C. B. ITo3oiickuit).

6. DiekTpoHHAs hopMa yIeOHHKA.

YMK «®Pusuxa. 8 kiaace»

1. ®uzuka. 8 kimacc. YueOnuk (aBropel M. M. IlepbrmkuH,
A. . VBaHoB).

2. ®usuka. Paboyas tetpanp. 8 kmacc (aBrop T. A. XaHHaHOBA).

3. ®usnka. 8 kinacc. Metoaugeckoe mocodue (aBropsr O. A. UepHukoBsa,
C. H. I'nmanenxoBa, B. B. Kyapsiues).

4. ®uzuka. 8 xiacce. Jugaktnueckue Matepuansl (aBTopsl A. E. Mapow,
E. A. Mapon).

5. ®usuka. 8 xinace. COOpHHK BOIIPOcoB U 3a1a4 (aBTopsl A. E. Mapos,
E. A. Mapon, C. B. ITo3oiickuit).

6. DmexTponHas Gopma yaeOHHUKA.

YMK «®Pusukxa. 9 kiaace»

1. ®muka. 9 wmacc. VYueonmk (aBropsl WM. M. Ilepermkus,
E. M. I'ytauk, A. U. MBanos, M. A. Iletposa).

2. duzuka. Pabouas Terpame. 9 kmace (aBropel E. M. I'yTHEK,
. T. Brnacosa).

3. ®usuka. 9 knacc. Meroauueckoe mocodue (aBropst O. A. UepHHUKOBa,
C. H. T'manenxoBa, B. B. KynpsiBuies).

4. ®usuka. 9 xiace. Jlunaktiuaeckue Marepuaist (aBTopsl A. E. Mapos,
E. A. Mapon).

5. ®usuka. 9 knace. CoOopHHK BOIpocoB U 3a1a4 (aBTopsl A. E. Mapos,
E. A. Mapos, C. B. ITo3oiickuit).

6. DmexTponHas Gopma yaeOHHUKA.
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Pa6ouasi nporpaMMa 0OCHOBHOI'0 0011I€Tr0
oOpa3zoBanusi. ®u3zuka. bazoBwlii ypoBenb. 7—9
KJIACCHI

INOACHUTEJIBHASA 3AIINCKA

Cozep)kaHue JTaHHOW MPOTrpaMMbl HampaBJIeHO Ha (HhOpMUPOBAHHE
€CTEeCTBEHHOHAYYHOH IPaMOTHOCTH YYalllUXCs M OpraHU3alUI0 M3YYeHUS
(hu3MKU Ha IEATETHHOCTHOH OCHOBE. B Hell yUHMTBHIBAIOTCS BO3MOXKHOCTH
npeaMeTa «(pu3uKa» Ui JOCTIDKEHHS JHYHOCTHBIX M METaIlpeIMETHBIX
pe3ynpTaToB  00ydeHHs, corlacHO  TpeOoBaHmsM  DenepanbHOTO
rOCYIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHIapTa OCHOBHOTO OOIIEero
obpazopanus (PI'OC O0O0), a Taxxke 111 GOPMHUPOBAHUS U UCTIOITH30BAHUS
MEKIPEAMETHBIX CBS3€H €CTeCTBCHHOHAYYHBIX YYEOHBIX MPEIMETOB U
MEXKIPEAMETHBIX CBSI3¢H €CTECTBCHHOHAYYHBIX M T'YMaHUTAPHBIX YISOHBIX
MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHHSI.

IlIkonpHBI ~ Kypc  (QU3MKH —  CHUCTEMOOOpa3yrloImud s
€CTEeCTBEHHOHAYYHBIX IPEIMETOB, IIOCKOJIBKY (DU3MYECKHe 3aKOHBI
SBISIFOTCS. OCHOBOWM U WM3YYCHHUS XHMHH, OHOJOTHH, Teorpaduu u
actpoHomun. dusnka BOOpyKaeT NIKOJHHUKOB HAYYHBIM METOIIOM
NO3HAHUS, TMO3BOJSIIONIMM  IOJyYaTb  OOBEKTHBHBIE 3HaHHA 00
OKpY)XaloIlleM MHpe. TakuM o0pa3oM, pH3nKa BHOCUT OCHOBHOI BKJIaJ B
(hopMHpOBaHIE €CTECTBEHHO-HAYYHOH KapTUHBI MHPA.

IIporpamma manHOTO Kypca (GU3HKKM CTPOUTCS cleayronmM obpasom. B
7 n 8 Kiaccax NMPOUCXOJUT 3HAKOMCTBO OOydaromuxcs ¢ (PU3HUIECKUMU
SBIICHUSMH, METOJOM HAayJHOTO IIO3HAHUS, OCHOBHBIMH (PH3MYIECKUMHU
MOHATHAMH,  TPOUCXONUT  (POPMHUPOBaHHWE  yMEHHHA  MPOBOJHTH
nabopaTOPHBIN PKCIIEPUMEHT IO 33JaHHOU CXeMe M U3MEPATh (PU3NYECKHEe
BenmarHBL. C caMoro Havaja M3ydeHHs Kypca (PU3UKH IIKOIFHUKH YIaTCst
IUTAaHUPOBATh HKCIEPHMEHT CaMOCTOSITENbHO. B 9 kiacce HaumHaetcs
W3yYeHUE OCHOBHBIX (DM3MYECKMX 3aKOHOB, (opMupyercs HavaabHOE
OpeAcCTaBIeHHEe O  (U3UYECKOW  TEOpHH, YTO  OOeCIeunBacT
MPEEMCTBEHHOCTh C KypCOM (PH3HUKH CPEITHEH MIKOJEI.

Ienn peaiu3anuy JaHHOI MPOrpaMMBbI CIIEAYIOLINE:

e YCBOCHHME OOYYAalOIIMMHCS CMBICTa OCHOBHBIX MOHSATHH M 3aKOHOB
(hM3MKH, B3aNMOCBSI3U MEXy HUMU;

e (QopMHpOBaHHE CHCTEMbl HAyYHBIX 3HAaHMH O TIpHpONE, ee
(yHIaMEHTaNbHBIX 3aKOHaX MUl IIOCTPOSHWS TPEICTaBICHHUS O
(pu3mUecKoil KapTHHE MUPA;
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CHCTeMaTH3alysl 3HaHWH O MHOrooOpasnu OOBEKTOB M SIBICHUII
HPUPOBI, O 3aKOHOMEPHOCTSX HPOIECCOB M O 3aKOHAX (DU3UKH IS
OCO3HAHUSI BO3MOKHOCTH Pa3yMHOTO HWCIOIB30BaHUS ITOCTIKCHUH
HAayKH B JaJbHEUIIeM pa3BUTHHU IUBUIU3AINN;

(hopMHpOBaHUE YOEXKIEHHOCTH B II03HABAEMOCTH OKPYXAIOIET0 MHpa
Y JOCTOBEPHOCTH HAYYHBIX METOJIOB €TI0 N3y4YEHHS;

OpTaHU3anus YKOJIOTHIECKOTO MBIIUICHHSI H IEHHOCTHOTO OTHOIICHHS K
IpUpose;

pa3BUTHE IIO3HABATEIFHBIX HMHTEPECOB W TBOPUYECKHX CIOCOOHOCTEH
oOyJaronmxcsi, a TaKKe HWHTepeca K PaCIIUPEHUI0 M YIIIyOJICHHIO
(pm3nuecKux 3HaHUH U BBIOOpA (PU3UKU KaK MPO(UIBHOTO NPEeIMETa;
(opMupoBaHUE TMpelcTaBiieHUss O ¢u3nke Kak (QyHmamente s
M3y4YCHUS IPYTUX €CTECTBEHHBIX HAYK.

HocTmxenne meneit odecreunBaeTcs perieHueM CIeIyIONX 3a1ay:
3HAKOMCTBO 00YYAFOIIUXCS C METOIOM HAYIHOTO TIO3HAHUS U METOIaMH
UCCIICIOBaHUS 0OBEKTOB U SIBICHUIN MPUPOJIBI;

npuoOpeTeHne OOYYAIOIUMHUCS 3HAHWH O MEXaHHYECKHX, TEIUIOBBIX,
JJIEKTPOMATHUTHBIX U KBAaHTOBBIX SIBICHUAX, (PU3NUCCKUX BEIMIMHAX,
XapaKTePU3YIOLIHUX TH SIBJICHUS,;

(dbopmupoBaHre y OOYYArOIIUXCS YMEHUH HAONIOAATh IPUPOTHEBIC
SBJICHAS ¥  BBINONHATH  OMBITHI, JlabopaTopHble pabOThl U
IKCIEPUMEHTATIbHBIC HCCICIOBAHUS C KCIONB30BAHUEM Pa3IMYHBIX
U3MEPUTEIbHBIX TPHOOPOB;

OBJIAZACHUEC 06y‘IaIOHII/IMI/ICH TaKUMH O6HleHay‘IHI)IMI/I IIOHATUSAMH, KaK
MPUPOIHOE ABJICHUE, SMINPHUECKH YCTAHOBJICHHBIN (hakT, mpobiema,
TUI10Te34a, TeOpeTI/I‘IeCKI/Iﬁ BbIBOJ, PpE3YyJbTaT BKCHepHMeHTaHLHOﬁ
MPOBEPKH;

(dbopMupoBaHKE TMOHUMAaHHS OOYYAIOUIMMHCS OTIHYMNA HAYYHBIX
JaHHBIX OT HEMPOBEPEHHOUW WH(OpPMAIMH, IEHHOCTH HAYKH s
YAOBJICTBOPCHU A 6I)ITOBI)IX, MMPONU3BOJACTBECHHBIX nu KYJbTYPHBIX
MOTpeOHOCTEH YeoBeKa.

[IpuHIMIIOM MOCTPOCHUS Kypca SIBIACTCS OOBETUHEHHE H3ydacMbIX

(hakTOB BOKpYT OOIMX (HU3HMUYECKUX UJICH, UYTO TO3BOJSET paccMaTpUBaTh
OTICTBHBIC SBICHUS W 3aKOHBl KaK YacTHBIC clydad Ooliee 0OIIUX
HOJ0XKEHUM HAyKU. DTO CIIOCOOCTBYET CUCTEMHOMY OCBOCHUIO MaTepHaa,
Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OOyJaromuxcsi, a HE MPOCTOMY
3ayYUBAHUIO (PaKTOB.

Kpr Ha4YMHACTCd C BBCACHHA, HMMCIOIICTO METOA0JIOTHUYECKUMN

xapaktep. B HeM maercs mpelncTaBlieHHE O TOM, YTO HM3y4aeT (QU3HKa,
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paccMaTpHBaIOTCs JKCIEPHMEHTaIbHbIE METOABl H3y4YeHHs (U3MUECKUX
ABJIEHHUH, CTPYKTypa ¢u3ndeckoro 3HaHusa. Ha marepuane storo pasmena
00yJaroIecs MOMyJaroT IIePBbIe MPEICTABICHHUS O TOM, 4TO paboTa BCexX
TEXHUYECKUX YCTPOHCTB OCHOBaHA Ha JOCTIDKEHUX (PU3HUKH.

JlaHHBII  pazgen  MMeeT  KIIYEBOE 3HAUYeHHME B OCBOCHUU
METOJJOJIOTHYECKUX YMEHHH, TOCKOIBKY IIPEAIIoIaraeT 00yueHne OCHOBaM
NPOBEICHUS TMpPSIMBIX U  KOCBEHHBIX HM3MEpEHUll, HCClIenoBaHUs
3aBUCHUMOCTU OAHOM (u3nueckoil BenmuuHbl OT Apyroil. IllkompHUKH
ydaTcs 3allUChIBATh PE3yJbTAThI MPSIMBIX U3MEPEHUI ¢ y4ETOM 3aJaHHOU
a0COJIIOTHOM OrPEeITHOCTH.

B 7 knacce n3ydaroTcst OCHOBBI CTPOCHHS BELIECTBA, YTO (HOpMHUPYET
NpEACTaBICHUE O MO3HABAEMOCTH SBIICHH, WX OOYCIOBICHHOCTH, O
BO3MOXXHOCTU HETPEPHIBHOIO YIIyOJIEHUs M MOMOJHEHHs 3HaHuil. Ha
IpuMepe pa3BUTHS B3MVISIOB HAa MOJIEKYJSIpHOE CTpPOCHHME BEIECTBA
oOyJaromnuecs 3HaKOMSATCS € 3BOIIOIHEH (PU3NIECKOTO 3HAHHMS.

Ob6yuaromuecss B 7 Kiacce IONy4YalOT HauyaJbHBIE 3HAHUS O
MEXaHUYECKHUX SBJICHUSAX, KOTOPBIC pAaCHIMPSIOTCA M yrinyOsstores B 9
KJiacce.

B 8 kiacce mponoipkaeTcs MCMOJIB30BAHUE 3HAHUN O MOJIEKYJIax HpU
U3y4YEHUH TEIUIOBBIX SIBJICHUH.

CBefleHUsT 1O  DJIEKTPOHHOW  TEOPHHM  BBOIATCA B pasfene
«ONeKTpuYecKre sBIeHUS». Jlamee U3ydaroTCs AIEKTPOMArHUTHBIE
SIBJICHUSI.

Kypc ¢m3ukn 9 kmacca pacmmpseT M CHCTEMaTH3HPYeT 3HAHHUA IO
(u3mnKe, mMoMydeHHBIE 00yJaromuMucsa B 7 M 8 KiaccaX, MOAHUMAs WX Ha
YPOBEHB 3aKOHOB.

HoBelM B copepkaHuu KypcoB 7—9 KIIACCOB SIBJIIETCSl aKLEHT Ha
(opmupoBanre (QYHKIIMOHAIBHON T'PaMOTHOCTH, AJS 3TOTO B KOHIIE
KaXJIOW TIWaBel y4yeOHHKa NPHCYTCTBYIOT CIIEHHUalIbHbIC 0000IIatomnye
3agauu. bojplioe BHUMaHHE B Kypce YAENEHO MEXIIPEIMETHBIM CBS3SIM,
0CcO0EHHO (M3WKM M MAaTEeMaTHKH, YTO HAILIO OTPaKCHHE B CIIENUAIBHO
pa3pabotaHHOW cucTema 3amady. Kpome Toro, B y4yeOHWUKax COACPKHUTCS
OOIIMPHBIA JIOTIOTHUTENBHBIA MaTepuall B pyOpuke «3ITO JIHOOOIBITHOY,
KOTOPBIH COMPOBOXKAAETCS BOIPOCAMH, ¥ BOIPOCHI NOBBIIIEHHOIO YPOBHS
JUI1  KOJUIEKTMBHOTO  OOCYXK/IEHHS, CHOCOOCTBYIOIIME  MOTHBAIMU
00yJarommxcst ¥ pa3BUTHIO X KOMMYHHKATUBHBIX KOMITCTCHITHH.

3akaHuMBaeTcss Kypc pasjenoMm «CTpoeHHE aToMa M aTOMHOIO sIpa.
Hcnonb3oBaHue HHEPruM AaTOMHBIX SAEP», B KOTOPOM oOyuaroluecs
HOIy4aloT IIPEJICTaBICHHE OO0 W3IYYCHHH CBETa aTOMOM, 3HAKOMSTCS C
PaIMOAKTHBHEIM H3IyYCHHEM M SICPHBIMHU PEAKIMSAMHU. DTOT pasjen HMeeT
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BaXHOE 3HAYCHHWE C TOYKH 3PEHUS (MIOCOPHH €CTECTBO3HAHMA, TaK Kak,
3HAKOMS OOYyYaloIUXCs C HEKOTOPHIMH 3aKOHOMEPHOCTSMH MHKpPOMHpA,
TIOKA3BIBACT €0 IT03HABAEMOCTb.

MecTo npeaMeTa B y4eOHOM ILIaHE

B ocHoBHO# mikone (u3mka m3ydaercs ¢ 7 mo 9 kimacc. Y4eOHBIH
TUTaH cocTaBisieT 238 yueOHBIX YacoB, B TOM YHcie B 7 u 8 Kitaccax mo 68
yueOHBIX 4acoB U3 pacueTa 2 yueOHBIX daca B Hememwo, 9 kmacc 102
yueOHBIX 4Yaca U3 pacueTa 3 ydyeOHBIX 4aca B Helleno. B TemaTmyeckom
IUIAHAPOBaHUK A7t 7 ¥ 8 KIAacCOB Ipe.rofiaraeTcs pe3epB BpPEMeEHH,
KOTOPBIA YYUTENb MOXKET HCIOJIb30BaTh 110 CBOEMY YCMOTPEHHIO, a B 9
KJlacce — MOBTOPUTENILHO-0000IA0IIUI MOy Ib.

B cooTBeTCTBHUH € y4EOHBIM IUTAHOM KYpCy (PU3HKH IPEIIecTBYeT Kypce
«OKpy>Xaomuil MUp», BKIIOYAIONIMH HEKOTOpble 3HAHUS W3 O00JIaCTH
¢usukn 1 acTpoHOMHUH. B 5—6 kitaccax BO3MOXHO mperoJiaBaHie Kypca
«BBeneHre B €CTECTBEHHO-HAYYHBIC IPEIMETBI», KOTOPHIH MOXKHO
paccMaTpuBaTh Kak IMPONENEeBTHKY Kypca ¢usuku. B cBoro odvepens,
coziepaHue Kypca pU3MKH OCHOBHOM LIKOJIBI, SIBJISISICH 0a30BBIM 3BEHOM B
CHCTEME HEeIPEPHIBHOIO €CTECTBEHHO-HAYYHOTO O0Opa30BaHHs, CIIYXKUT
OCHOBOM TS TIOCJIEYIONIEH YpOBHEBOU U MPoQUIbHON MU hepeHITHaIIHH.
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COJAEPXKXAHHUE YYEBHOI'O ITPEJIMETA
«Duzuka»

7 Kjacc

®usuka U ee poJib B MO3HAHUHU OKPYKAIOIEro MUPa

®usnka — Hayka o npupoie. ABnenus npuposl. Dru3ruecKue sIBICHHS:
MEXaHUYECKHEe, TEIUIOBble, JJIEKTPUUECKUE, MAarHUTHBIE, CBETOBLIE,
3BYKOBBIE. BerecTBo, Teno, matepusi. Pu3nueckue CBOWCTBA Tell.

EcrecTBeHHO-HAay4YHBI METOA MO3HAHWA: HAOMIOJEHHE, MOCTAHOBKA
Hay4YHOI'O BOIIPOCA, BBIABM)KEHUE THIIOTE3, HKCIEPUMEHT I10 IPOBEPKE
TUNOTE3, O0bsICHEHWEe HalmonaeMoro spieHus. Omnucanue (HU3MYECKUX
SIBJIEHUH C ITIOMOILBIO MOJIENIEH.

Omuyeckne  BeMWYUHBL. — V3MepeHwe — (QU3HYECKHX  BEIHYHH.
MexnyHapogHas —cuctema eAuHull. [Ipocreiiime  W3MepuTENbHBIC
npudopsl. Llena genenus mkansl npudopa. [Ipeaenst usmepenus. [Ipsmeie
U KOCBEHHBIC M3MEPEHHsL. AOCOMIOTHASI IOTPEITHOCTD H3MEPEHUS. 3amich
pe3ynbTata MpSAMOTO HW3MEPEHHsS C YYeTOM aOCONIOTHOH MOTpPEeIIHOCTH
U3MEPEHUH.

Kak ¢msnka u npyrue ecTecTBEHHbIE HAYKH H3YYalOT IIPHPOLIY.
CoBpeMEHHBIE TOCTIDKEHUS HAyKH. POb (GU3UKH 1 YUSHBIX HalleH CTPaHBI
B Ppa3BUTUM TEXHHWYECKOTO IMporpecca. BiHsHHE TEXHOJIOTHYECKHX
MPOIIECCOB Ha OKpYXKawoImylo cpexy. Ponp ¢usuku B (opmupoBaHHH
€CTECTBEHHO-Hay4YHOH IPaMOTHOCTH.

Hemoncmpayuu

1. MexaHI/I‘IeCKI/Ie, TCIJIOBLIC, DJJICKTPUYCCKHUE, MArHUTHBIC, CBCTOBLIC

SIBIICHUSL.
2. dusnyeckue MpUOOPHI U MPOIETypa MPSIMBIX H3MEPEHUI aHATOTOBBIM
U TU(POBBIM IPHOOPOM.

Jlabopamopniule padomol u onvimal

. OnpeneneHue MOKa3aHUH H3MEPUTEIFHOTO TIPHOOPA.

. U3mepenue paccTosaHui.

. Usmepenne o0bema KHUIKOCTH.

. Usmepenue pa3mMepoB MajbIX TeJl.

. Ismepenne Temreparypsl pH MOMOIIN KHIKOCTHOTO TEPMOMETpA H
JaTYuKa TeMIIepaTyphl.

. [IpoBenenne ucciaenoBaHus MO MPOBEPKE TUIOTE3bl O TOM, YTO
pasnuuue BO BPEMEHHU MaJCHUS Tel OOYCJIOBJICHO COMpPOTHBICHHEM
BO3/yXa.

O~ wWwN P
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HepBOHa‘{aJIbeIe CBE€/JI€HHUs O CTPOEHHUHU BELIECTBA

CrpoeHne BemIeCTBa: aTOMBI W MOJEKYNBI, HX pa3Mepbl. OIBITH,
JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BEILIECTBA.

[Bmwkenne gactul] BemecTBa. CBs3b CKOPOCTH IBIDKCHHS YacTHI] C
Temnepatypoi. bpoyHnoBckoe aBmwxkenue. JJuddy3us B ra3ax, KUIKOCTAX U
TBEpJbIX Tenax. B3anMHOe MPUTSHKEHNE U OTTATKUBAHHE MOJICKYII.

ArperaTtHble COCTOSIHUSI BEIECTBA: CTPOCHHUE TIa30B, XHUAKOCTEH H
TBEPOBIX (KPUCTAIMYECKHX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMHU
BEIIECTB B Pa3HBIX arperaTHhIX COCTOSIHUSIX M UX aTOMHO-MOJICKYJISPHBIM
cTpoeHueM. Pasnuure B MOJEKYISIPHOM CTPOCHHH TBEPIBIX Te,
KuAKocTel 1 ra30B. OCOOEHHOCTH arperaTHbIX COCTOSIHUH BOJIBI.

JMemoncmpayuu

1. Habmronenne 6pOyHOBCKOTO BMKEHHUS.

2. Habmonenue nuddysun.

3. HaOmonenve  sBNeHHWN, OOBSCHSIONIMXCSA  TPUTSDKEHHEM WM
OTTAJIKMBAaHHEM YaCTHI] BEIIECTBA.

Jlabopamopnule padomol u onvimal

1. OnleHka nuameTpa aroMa METOJOM PSIOB (C  HWCIOJNB30BaHUEM
¢ororpacdumuii).

2. OMBITHI IO HAOJIOZCHUIO TEILTIOBOTO PACIIMPEHUS Ia30B.

3. OnBITH IO OOHAPYKEHHIO NEHCTBHUS CHII MOJIEKYIISIPHOTO IPUTSDKCHHS.

BaanMogeiicTBHe Ten

Mexanuueckoe ABIKeHNE. TpaeKTOpHst ABMKEHNS Tela, MyTh.
PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBMKEHHE. OTHOCUTENIBHOCTD JBIKEHMUS.
Cxopoctb. CpeHsist CKOpOCTh ITPYU HEPABHOMEPHOM JABHKECHHUH.
Onpenenenye NyTy, NPOHAEHHOTO TEIOM PU PAaBHOMEPHOM JBIKEHUHU,
1o GopMyIie U ¢ ToMoIIbio rpadukoB. HaxoxkneHne BpeMeHH ABHKEHUS
ten. IIpsAMonnHeliHoe paBHOYCKOPEHHOE IBUYKEHHE. Y CKOPEHHE.
CKopocTb Npy NPSIMOIHMHEHHOM PAaBHOYCKOPEHHOM JIBUKEHHH.

SIBnenne nHepumy. 3aKOH MHEPILWH. [IposBieHNE SBICHUS WHEPIUH B
OBITY U TeXHUKEe. B3anMomelcTBIe Te KaK MPUYNHA H3MEHEHUSI CKOPOCTH
IBIDKEHMS Tesl. Macca Kak Mepa MHEpTHOCTH Tena. OmnpeesieHHe MacChl
TeJla B PE3YyNbTaTe €ro B3aUMOJACHUCTBUS C APYTrMMHU Tenamu. BericHeHue
YCIIOBUI paBHOBecHs Y4eOHBIX BecOB. M3MepeHHe Macchl Teja Ha Becax.
[I1oTHOCTH BemiecTBa. M3MeHeHNEe IUIOTHOCTH OJTHOTO U TOTO XK€ BEIIECTBA
B 3aBHCUMOCTHU OT €r0 arperarHoro cocrosHus. OnpeneneHue Macchl Tena
1o ero o0beMy M IUIOTHOCTH, 0OBbeMa Tela IO €ro Macce W IUIOTHOCTH.
CBsI3b IUIOTHOCTH € KOJMYECTBOM MOJICKYJI B €AUHUIIE 00bEMa BEIIECTBA.
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Cuia Kak XapaKTepUCTHKA B3aUMOJACUCTBUS Tei. SIBJICHHE TATOTEHUSI.
Cuna tsoxectu. Cuna ynpyroctd u 3akoH ['yka. CBsi3b MEXIy CHIION
TSDKECTH M Maccoi Tena. Bec Tena. OTianyne Beca Tejla OT CHIIBI TSOKECTH.
Hesecomocth. Cumia TsbkecTH Ha Jpyrux IutaHeTax. Dusndeckue
XapaKTepUCTUKN In1aHeT. JlnHamometp. M3MepeHHe CWIIBI C TIOMOIIBIO
nuHamomeTpa. ClioskeHHe CHJI, HAIIPABJICHHBIX 0 OAHOW MPSMON B OJHOM
HampaBJIeHUH U B TMPOTHUBOMNOJOXKHBIX. PaBHOAEHCTBYIOLIAs CHIL
I'padmyeckoe nzobpakeHue paBHoOAeHCTBYOMEH ABYX cuil. Cuila TpeHusl.
NsmepeHne cuibl TpeHUS CKONbXeHUA. CpaBHEHHE CHIIBI TpPCHUS
CKOJIBXXEHHSI ¢ CHJION TpeHus kaueHusi. CpaBHEHHE CHIIbI TPEHUS C BECOM
tena. Tpenue nokos. TpeHue B npupoae U TexHuke. CrocoObl yBeTnYeHUs
W YMEHBIIICHUS TPEHUSL.

Jemoncmpayuu

1. HaOmroneHne MeXaHHYECKOTO JBIKCHUS Tela.

2. VIaMepeHne CKOpOCTH MPSAMOJIMHEHHOTO JBUKEHUS.

3. Habmonenvie sBJICHUS HHEPITHH.

4. HaGnroieHue u3MeHeH!sl CKOPOCTH MTPH B3aUMOICHCTBUH Tell.

5. CpaBHeHHe Macc 110 B3aUMOACHCTBHUIO TeEll.

6. CnoxxeHue CWII, HaIPaBJICHHBIX 11O OTHOM MPSMOH.

Jlabopamopnuvie pabomesl u onvimul

1. OnpeneneHnne  CKOPOCTH  pPaBHOMEPHOIO  JIBWKEHUs  (IIapHKa
B )KHIKOCTH, MOJEIH JIEKTPHYECKOTO aBTOMOOWIIS | T. 11.).

. OnpeneneHue cpepHeil CKOPOCTH CKOIBKEHUS OpYyCKa MM IIAapHKa TI0
HaKJIOHHOM IJIOCKOCTH.

. I3mepenne maccel Tena.

. Usmepenne o0bemMa TBEpAOTO Tema.

. OmpefienieHue MIOTHOCTH TBEPAOTO Tea.

. OTBITHL, IEMOHCTPHUPYIOIINE 3aBUCHMOCTE PACTDKEHNUS (e opMaIiim)
TPY>KUHBI OT TIPHIOKEHHOMN CHITBL.

. UccnenoBanue cuibl ympyrocTH.

. I'pamynpoBanne npyXKWHBI © U3MEPEHHE CHJT JUHAMOMETPOM.

. OTBITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHS CKOJNBKCHUS
OT CWJIBI JJaBJICHUS M XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

10. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBKEHHUS OT TUIOIIAH

CONPUKOCHOBEHHMS TEJ U MPIKUMAIOIIEH CHUIIBI.

o0l W N

© 00

JlaBjieHHe TBEpAbIX TeJI, ’)KUAKOCTEH U ra3oB

Jasnenne. Crioco0bl yMEHBICHNS ¥ YBEIHYEHHS JaBieHus. JlaBnenne
raza. 3aBHCHMOCTb JaBJICHUS Taza oT oObeMma, TeMmnepaTypsl. Ilepenaua
JaBJICHUA TBCPAbBIMU TCJIaMH, JXUIKOCTAMU W Ta3aMU. 3akoH Ilackais.
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I[IneBMaTHYECKHE MAINMHBL. 3aBHCHMOCTH JaBJICHHS JKHIKOCTH OT
rryOuHbl. JlaBlieHHe B JKWUAKOCTH M Tas3e, BBI3BAHHOE JCHCTBHUEM CHJIBI
TsoKecTu. Pacuer paBieHHs JKUOKOCTH HAa JHO W CTEHKA COCYJa.
Tlunpocratnyeckuiit mapagokc. Coobmaromuecss cocyabl. OOOCHOBaHHE
PaCIIONOKEHUST TTOBEPXHOCTH OIHOPOIHOM >KHIKOCTH B COOOIIAFOIIUXCS
cocyJax Ha OJHOM YPOBHE, a JKHJKOCTEH C pa3HOM IUIOTHOCTHIO — Ha
pPa3HBIX YpPOBHSAX. YCTpPOWCTBO M JEHCTBHE LUII03a. | HIapaBiInyecKre
MEXaHHU3MEI.

Bec Bozmyxa. Atmocdepa 3emin u atMocdepHoe naBienue. [IpuauHbl
CYIIECTBOBAHMs BO3IAYIIHOW o0omouku 3emun. Brimsuue atmochepHOro
JaBJIeHUs Ha >XuBble opranusmbl. OmeiT Toppuuemnu. Pacuer cuibl, ¢
KOTOpOW arMocdepa IaBUT Ha OKpyXKalolme NpeaMeThl. M3mepeHue
aTMoc(epHOTO JaBJICHUs. 3aBUCHMOCTb aTMOC(EPHOTO JIaBICHHS OT
BBICOTHl HaJ ypoBHeM Mops. [Ipubopbl 1uisi u3MepeHus aTMoc(hepHOTOo
JIaBIICHUSL. bapomeTtp-anepoun. Hcnonp3oBanue €ro pu
METEOPOJIOTHYECKUX HAOIIOACHUAX. YCTPOWCTBO WM TPUHIIMIT JICHCTBUS
OTKPBITOTO KUJKOCTHOTO M METAJUIMYECKOT0 MaHOMeTpoB. [IpuHImI
JIEACTBYS TTOPITHEBOTO KUIKOCTHOTO HACOCA M THAPABINIECKOTO Tpecca.

JlelicTBre KUAKOCTH ¥ Ta3a Ha MOTPYKEHHOE B HUX TENO. ApXHMEI0Ba
cuna. 3akoH Apxumena. IlmaBanue Ten. YcnoBus TUIaBaHUS Tena B
skuakoctu. [1naBanue cynoB. Bo3ayxomnaBanue.

Jemoncmpayuu
. 3aBI/ICI/IMOCTI) JAaBJICHUA Ira3a OT TeMnepaTprI.

. [lepenava gaBneHMs KUAKOCTHIO U Ta30M.

. CooOmiaromuecst CoCy/bl.

. 'mnpaBnuyeckuil mpecc.

. [IposiBnenue aericTBUS aTMOC(EPHOTO AABICHHUSL.

. 3aBUCHMOCTb BBITAIKHBAOIIEH CHIIBI OT 00beMa MOTPYKEHHOW YacTH
Tena ¥ IIOTHOCTH KHUIKOCTH.

. PaBeHCTBO BBITANIKUBAIOILEH CUIIBI BECY BHITECHEHHOM KMJIKOCTH.

8. YcinoBue 1iaBaHMS TeN: IIABaHWE MIJIM TMOTPY)XCHHE Tel B

3aBUCHMOCTH OT COOTHOIIICHHS IIJIOTHOCTEH TeNa U sKUJIKOCTH.

OO, WN -

~

JlabopamopHhule pabomol u onvimasl

1. UccnenoBanre 3aBHCHMMOCTH Beca Tela B BOJAE OT o0beMa
TIOTPY>KEHHOH B )KHJIKOCTh YaCTH TeJa.

2. VIzyueHue BBITATKABAIONICH CHIIBI, JCHCTBYIOIIEH Ha TIOTPY)KEHHOE B
KUIKOCTH TEJIO.

3. BrlsicHeHHe yCIOBHH TUIaBaHKS TeNa B XKHUIKOCTH.

4. TIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIICH CHUIIbI, JCHCTBYIOIIEH Ha
TEJIO B KUJKOCTH, OT MaccChl TeJa.
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5. OnbIThI, AEMOHCTPHUPYIOLIUE 3aBUCHMOCTb BBITAIIKMBAIOLIEH CHIIBI,
JEHCTBYIONIEH Ha TEJIO B JKHIKOCTH, OT 00beMa TOTPYKEHHOU B
JKAJIKOCTh YaCTH T€JIa U OT INTIOTHOCTH JKMIKOCTH.

6. KoHCTpynpoBanue apeoMeTpa WIH  KOHCTPYHPOBAaHHE  JIOAKH
Y OTIpEIeIICHNE €€ TPY30I0IbEMHOCTH.

Pa6oTa 1 MOLHOCTB. JHEprus

Mexanudeckass paboTa. MOLIHOCTh — XapaKTePUCTHKAa CKOPOCTH
BBITIOJTHEHUS paOOTHI.

IIpocTeie MexaHU3MBI: pbIvar, 0JI0K, HaKJIOHHAS MJI0CKOCTh. PaBHOBecHe
cun Ha peryare. [IpaBuno paBHOBecus pbluara. MomeHT cuiibl. [IpaBuio
MOMEHTOB. Y CTPOMCTBO U JEMCTBUE PHIYaKHBIX BECOB. PhIuaru B TEXHHKE,
opiTy m mpupozpe. [IpuMmeHenne mpaBmiia paBHOBECHs phldara K OJIOKY.
PaBeHCTBO paboOT MpW MCHONB30BAHUU MPOCTHIX MEXAHHU3MOB. «30J0TOE
MpaBwiio» MexaHWKH. [loHATHE O Tone3HoW W monHOM padote. KIIJ
MIPOCTBIX MEXaHU3MOB. [IpocThiec MexaHI3MEI B OBITY U TEXHHKE. Prrdaru B
TeJIe YeJIOBEKA.

Mexanmdeckass oSHeprus. KuHetndeckass »dHeprusi. 3aBUCHMOCTH
KAHETUYIEeCKOW SHEPTUH OT MACCHl Tella M ero CKopocTH. IloTeHnmanpHas
SHEprus. 3aBUCUMOCTh TMOTEHIMAIBFHOW SHEPrUH TeJa, MOIAHSITOTO Hal
3eMJIeil, OT €ro Macchl U BBICOTHI MoabeMa. [IpeBpaieHre MexaHu4ecKoi
SHEPTUH OTHOTO BHIA B APYTOi. 3aKOH COXpAHEHHS YHEPTHH B MEXaHUKE.

Hemoncmpayuu
1. ITpumMepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnule padomol u onvimal

1. Ompenencaue pabOTHl CHNBI TPEHHS TIPH PABHOMEPHOM [BIDKCHHU
TeJNa 0 TOPU30HTATBHON TTOBEPXHOCTH.

2. BrIsicHeHHE yCIOBUS paBHOBECHS phIYara.

3. Ompenenenune KI1J] HaKIIOHHO# MIOCKOCTH.

4. VzyueHne 3aKOHA COXPAHEHUSI MEXaHUUECKON SHEPIHH.

8 Knacc

TenJioBbIe ABJIEHUA

OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca U pasMepbl aToMOB U Monekyld.  OmnbITel,
MOJATBEPKAAIOLIUE OCHOBHBIE IIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUECKON
TEOPUH.

ArperaTHble COCTOSIHMS BelllecTBa. MoJenu TBEPAOro, MKHIKOro U
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ra3o00pa3HOr0 COCTOSIHMM BemiectBa. Kpucramummueckoe u amopdHoe
cocTosHUS TBepmoro Ttenma. Kpucrtammmueckass pemerka. OOBsiCHEHHE
CBOMCTB Ta30B, J>XHIKOCTEH W TBEPABIX TEN HAa OCHOBE IIOJOXEHUI
MOJIEKYJIIPHO-KUHETHYEeCKOH Teopuu. CMauMBaHHE U KalWUIAPHBIE
SIBJIEHUS. 3aBUCUMOCTD BBICOTHI MOABEMA XKHUAKOCTH B KalWJUIIpe OT pona
JKUAKOCTH U painyca Kalwuispa.

Temnepatypa. TerioBsie siBieHus. CBA3b TEMIIEPATYpPbl CO CKOPOCTHIO
TEIUIOBOTO JIBWXKEHUA yacTull. TersioBoe paBHoBecue. CBA3b TeMIIEpaTyp
no mkane KenpeuHa u mikane Llenbens. AOCOMOTHBIN HYIIb TEMIIEPATYPHI.
TemnoBoe paclIIpeHne U CxKaTue.

Baytpennss sneprus. CrocoObl HM3MEHEHHUS BHYTPEHHEW SHEpPrHH:
TEeTUIoNepeata U COBEpIICHHE PadOTHl. Y BEINUEHIE BHYTPEHHEH SHEPTHH
TeJla COBEpIIeHNEM pabOTHI Hall HUM TN €€ YMEHBIIIEHHUE TIPH COBEPIIICHIH
paboTel TemoM. Buipl Temmonepenadu: TEIIONPOBOAHOCTh, KOHBEKLHS,
u3nydeHue. Paznuune TemonpoBogHOCTEN pa3HbIX BewecTB. KonBekuus B
KUOKOCTAX M Trazax. OObsicHeHme KoHBeKIWH. Ilepemada sHeprum
n3aydeHreM. OCOOEHHOCTH BUAOB TEILIONEPEAAUH.

KonnuectBo  TemnoTel.  YaenpHas — TEIUIOEMKOCTh  BELLECTBA.
TemnooOMeH u TerioBoe paBHOBecue. DopMyra i pacueTa KOJIMIecTBa
TEIUIOTHI, HEOOXOAUMOTO AJISl HarpeBaHUs Tella WK BBIIEIIEMOr0 UM MpU
OXJIXKJICHUU. Y paBHEHHE TEIUIOBOIO OanaHca. Y CTpOHCTBO U IPUMEHEHHE
KaJIOpUMETpa.

DHeprus TOMIUBA. Y IeNbHas TEIUIOTa CropaHus Tomuea. @opmyna s
pacdeTa KOJHMYCCTBA TCIJIOTHI, BBIACIACMOrO0 IIpU CropaHun TOIJIMBA.
IIpeBpalieHre MEXaHUYECKON 3HEPTrUU BO BHYTPEHHIOK. [lonHas sHeprus
cuctembl Ten. M3onmupoBaHHas cucreMa. 3akOH COXpaHEHHS U
IMPEBpaIICHUA DOHEPIUU B MCXaHUYCCKHUX U TCIUIOBBIX MPOIECCax.

[InaBneHne n oTBepAEBaHME (KPUCTALIH3AMN) KPUCTAUTHIECKUX TEL.
Temmepatypa turaBieHus. [paduk TmaBIeHHS W OTBEPICBAHUS
KPUCTAUIMYECKUX Tel. YAenbHas TemnoTa IuiaBneHus. OObscHeHHe
MPOLECCOB IUIABJIEHHA W OTBEPIEBAHUS Ha OCHOBE MOJIEKYJIAPHO-
KUHeTH4eckoil Teopuu. Popmyina Ans pacuera KOJIMYECTBA TEIUIOTHI,
HEOOXOAMMOro ISl IUIABJICHUS Telda WIM BBIACISIONIETOCS MpPU  €ro
KPHCTAJUTH3AIIH.

ITapooGpa3zoBanue u ucnapenue. Ckopoctb ucnapenus. Konaencamus.
Junamuyeckoe paBHOBecue. HachlleHHBI W HEHACHIMICHHBIA Map.
OCOOEHHOCTH TIPOIIECCOB HCMApeHUs: M KOHAeHcarmu. [loriomenue
SHEPrUM MpH HMCIAPEHUHU JKUIAKOCTH U BBIACJIEHHE €€ MPU KOHAEHCAIHH
napa. BmaxHocth Bo3ayxa. Touka pocbl. CrocoObl  OIpeneneHus
BJIQKHOCTU BO3AyXa. ['MIpOMETpBI: KOHIEHCALMOHHBIH M BOJOCHOM.
Ilcuxpomerp.  Kumenuwe. Temmeparypa  KuneHus.  3aBHCHMOCTb
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TEMIIepPaTyphl KUIIEHUS OT aTMOC(EPHOTO NaBIICHHS. YJEIbHAs TEILIOTA
napooOpazoBanms. @Dopmyma Ui pacdyeTa KOJIHYECTBA  TEIUIOTEHL,
HEOOXOIMMOTO ISl TIPEBPAIECHHS KUIKOCTH B AP WK BBIICIIIOIIETOCS
MIPU €ro KOHJEHCALINH.

Pabora raza W mapa TpH pacHIUPeHHH. TEIUIOBBIE JIBUTATEIH.
YcTpolicTBO W TPHHIOMN JEUCTBUS JIBUTATENsI BHYTPEHHETO CrOpaHUs
(ABC). Okonornyeckue npodiaemsl pu ucrnonb3oanuu IBC. YcrpoiicTBo
U npuHOuN jeifctBust mapoBod TypOuubl. KIIJ[ TemnoBoro aurartens.
TenoBBIE ABUTATENH U 3aIIMTa OKPYKAIOIIEH CpEebl.

JMemoncmpayuu
. HabmroneHne OpOyHOBCKOTO ABMKECHUS.
. Habmonenue muddysun.
. Habmronenwe siBnennii cMaunBaHUS ¥ KaIMMIDLIPHBIX STBIICHHM.
. HabroieHue TeroBoro paciuiMpeHus Te.
. IaMeHenmne naBieHus ra3a Ipu H3MEHEHUH 00beMa U HarpeBaHUH WITH
OXJIAXKACHUU.
. [IpaBuna usmepeHus TeMmnepaTypsbl.
. Bune! rermonepenaumn.
. OxJaXkieHre Ipu COBEPIICHUHU PabOTHL
. HarpeBanue nipu coBepiiieHUU pabOThl BHEIIHUMH CHJIaMHU.
10. CpaBHeHHE TETIIOEMKOCTEH Pa3INYHBIX BEIIECTB.
11. HaGmroneHue KAneHus.
12. HabGmtoieHre TOCTOSIHCTBA TEMIIEPATyphl IPU TUTABJICHHH.
13. Monenu TEemI0BLIX ABUTraTEIIEH.

abrwpNBE

PO WOWoW~NO®

Jlabopamopnule padomol u onvimal

1. OmBITHI IO OOHAPYKEHUIO JEUCTBHSI CUII MOJIEKYIIIPHOTO TIPUTSKCHUS.

2. OnbITHI IO HAOJIOACHHUIO TETJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

3. OmnpefienieHue JaBICHUS BO3IyXa B OaJsTOHE IITPHIIA.

4. OnBITH, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD JAaBJICHUS BO3IyXa OT €ro
o0beMa 1 HarpeBaHMUS FITH OXJIaXKICHHS.

5. [IpoBepka THIIOTE3bl JTUHEWHOW 3aBUCHMOCTH JITMHBI CTOJIOWKA
KUJKOCTH B TEPMOMETPHYECKOMN TPYOKE OT TeMIepaTyphl.

6. HaGmiofeHne n3MEHEHUS] BHYTPEHHEH HSHEPTrUHM Tejla B pe3yibTaTe
Terionepeaadn U padoThl BHEUTHUX CHJL.

7. V3ydenue ycTpoicTBa KaJopuMeTpa.
8. Usydenue nporiecca.
9. OmpezneneHne KOJIMYECTBA TEIUIOTHI, IIOJMYYEHHOTO BOAOHW TIpH

TEII000MEHE C Harpe€TbiM METAINIMYCCKUM HUIIUHAPOM.
10. M3mepenne ynenbHON TEIIOEMKOCTH BEIECTRA.
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11. UccnenoBanue nporecca HCapeHus.
12. smepeHne OTHOCHTENBHOM BIQAYKHOCTH BO3/1yXa.
13. Onpenenenue yaeapbHON TEIUIOTHI [UIABJICHUS JIbIA.

311e1crpnqecxme ABJIEHUA

OneKkTpu3anus Ten. DIeKTpUUecKuil 3apsn. [[Ba Buaa aIeKTpHUUECKHUX
3aps0B. B3anmoseiicTBre OTHOMMEHHO U Pa3HOMMEHHO 3apsyKEHHBIX TEI.
YcTpoiicTBO  anekTpockomna.  JnekrpoMerp. JleneHue BelIecTB MO
CIOCOOHOCTH TiepeiaBaTh OJJIEKTPUUYCCKUH 3aps] Ha IPOBOTHUKH,
MONYNIPOBOAHUKA W JAMPJIEKTPUKU.  XapakTepHas  OCOOEHHOCTh
MOJTYTIPOBOAHHUKOB.

Toueunsrii 3apsia. 3akoH Kynona. DnekTpuueckoe mosne. DneKTpuiecKas
cwia. HanpspkeHHOCTh 3nekTpudeckoro mnois. [IpuHnun cynepno3uuuu
3JIEKTPUUECKUX MoJiel (Ha Ka4YeCTBEHHOM YPOBHE).

Hocurenu osnextpuyeckux 3apsaoB. JleTUMOCTh 3JIEKTPUYECKOTO
3apsiia. OIEKTPOH. OJNEeMEHTapHBIM dSIeKTpudeckuii 3apsig. CrpoeHue
atoma. Ctpoenue sapa aroma. Helitponsl. IIpoTonsl. Monenu aToMOB
Bomopoxna, remus, JmTua. Monpl. OObBsSCHeHHE Ha OCHOBE 3HAHUHA O
CTPOEHMM aToMa JJIEKTpU3alMK TeJ NpPU CONPHUKOCHOBEHHH, Ieperaue
YacTH JJIEKTPUYECKOTO 3apsiia OT OJHOrO Tejla K JApyroMmy. 3akoH
COXpaHEHUs 3JEKTpUYecKoro 3apsaga. CraTudeckoe 3JEKTPUYECTBO, €ro
YUeT U HCIOJIh30BaHNE B OBITY M TEXHHKE. 3a3eMIICHHE.

DNEKTPUYECKH TOK. YCIIOBHSI CYIIECTBOBAHUS SJIEKTPUYECKOTO TOKA.
Hcrounnku mnocTossHHOTO Toka. HampaBieHHE 3IEKTpUYECKOTO TOKa.
DOJexTpuyeckas IIellb U €€ COCTAaBHBIC YaCTH. YCIOBHBIC 00O3HAYCHUS,
IIpUMEHsAEMBbIE Ha cXeMax 3JIeKTpuieckux enei. [lpuposaa snexrpudyeckoro
ToKa B MeTautax. CKOPOCTh PAacIpOCTPaHEHUs AJICKTPHUYECKOTO0 TOKa B
NPOBOAHUKE. JISHCTBHUS IIEKTPHIECKOTO TOKa (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE). DNEKTPUUECKUN TOK B YKHUIKOCTSIX.

Cuna Toka. Dopmyna njs ompenenceHus cuibl Toka. HasHaueHue
amnepMeTpa. BkioyeHue ammepMeTpa B LENb.  DJEKTPUUYECKOE
HanpsokeHue. Dopmyna Ui onpeneieHus HanpshkeHus. 3mepenue
HalpsHKECHUA BOJIBTMETPOM. BkroueHue BOJIBTMETpPA B LICIIb. 3aBI/ICI/IMOCTL
CHUJIbI TOKa OT HaNPsDKECHUA IIPU NOCTOSIHHOM CONPOTUBJIICHUU (BOHLT-
aMIepHas XapaKTepUCTUKa). DIEKTPUUYECKOE COMTPOTHBIIEHUE ITPOBOIHUKA.
3akon Oma gns  ywactka unenu. [lociemoBarenbHOE COETUHEHUE
IIPOBO/THHUKOB. Cuita TokKa u HaIlpsHKEHUE B LCIA ITPU TMMOCICA0BATCIBHOM
COCJIMHEHHH. ConpoTuieHne MoCJe10BaTeIbHO COEIMHEHHBIX
npoBogHUKOB. IlapannensHoe coequHeHue MpoBOoAHUKOB. Cuila TOKa U
HanpsOKEHWE B ENH MpH NapaluieIbHOM coeluHeHud. CONpOoTHUBIICHUE
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JBYX MapayIeTbHO COCJMHEHHBIX MPOBOTHUKOB.

Pabora snekrpuueckoro toka. GopmMyna ans pacuera pabOThl TOKA.
MormrHoCcTs 37eKTprdeckoro Toka. dopmyna mis pacdeTa MOIIHOCTH
Toka. dopmyna I BEIYHUCICHHS PAabOTHI AJICKTPUUECKOTO TOKA 4epes
MOIITHOCTE U BpeMsl. ETuHUIBI paboTH TOKA, HCIIOIB3yEeMbIe Ha IIPAKTHKE.
Pacuer crommMocTn wu3pacxoJOBaHHOW JJIEKTpodHepruu. HarpeBanue
MPOBOJHUKOB  DJEKTPUYECKHMM  TOKOoM. 3akoH  JDxoyns—Jlenua.
DJeKTpUUYecKrue e U MOTPEOUTENN DICKTPUUCCKONH DHEPTUH B OBITY.
Jlamma ocBemieHusi. YCTpOMCTBO JaMIibl HAaKAJIMBAHUS. DJIEKTPUUECKHE
HarpeBaTeNbHBIC NPHOOPBI. DIIEKTPUYECKUH TOK B Trazax. I[IpuduHBI
MEePerpy3Ky B MU U KOPOTKOTO 3aMbIkanus. [IpegoxpanuTemnm.

JHemoncmpayuu
1. DnekTpuzamus Te.
. [IBa poma ayeKTpUUECKUX 3apsA70B U B3aMMOJACHCTBHUE 3apsKEHHBIX
TeL
. YCTpOWCTBO U IEUCTBHE AIEKTPOCKOTIA.
. DnexTpocTaTndeckas UHAYKLHS.
. 3aKOH COXpaHCHUS INEKTPUICCKUX 3aPIOB.
. [IpoBOOHYKY ¥ AUAIEKTPUKH.
. MonenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO TIOJS.
. ICTOYHUKY MOCTOSHHOTO TOKA.
. Jle¥iCTBUA 3IEKTPUIECKOTO TOKA.
10. DnexkTpUUYEeCKU TOK B KUAKOCTH.
11. Ta30BBI pazpsi.
12. 3mMepeHHe CUITbI TOKa aMIIEPMETPOM.
13. N3MmepeHue dIIeKTPHYECKOT0 HAPSKEHUS BOJILTMETPOM.
14. Peoctat 1 Mara3uH COMpPOTHUBIICHUN.

N

PO OWoWO~NO O~ W

Jlabopamopniule padomol u onvimal
1. OmpiTel MO HAONIONCHHIO DJICKTPH3ALUHM TNl WHAYKOHEH W Ipu
COIIPUKOCHOBEHUH.
2. UccnenoBanne AEHCTBHS DJCKTPHUYCCKOTO TONIST HA MPOBOJAHUKU H
IIVDIEKTPUKH.
3. COopKa 3IEKTPHUIECKOI IIETTH U H3MEPEHHE CHIIBI TOKA B €€ Pa3INIHBIX
yJacTKax.
. I3MepeHue 1 peryl1upoBaHue CUIbI TOKA.
. I3mepenne HanpspkeHHUs Ha Pa3IHYHBIX YUacTKax IOCIIEI0BATEIbHON
3IEKTPUUECKON IEITH.
6. I3mMepeHne cONMpOTHBICHUS TPOBOAHUWKA. l3ydenwe mnpuHIMIIA
JeiicTBuA peocTara.
7. VccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HAYILETO Yepe3 pe3UCTop, OT

28

o~



COIIPOTUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.
8. OmbITB,  JEMOHCTPUPYIOIIME  3aBUCHMOCTB  DJIEKTPUYECKOIO
COIPOTHBJIEHHS NPOBOJHHUKA OT €ro JIMHBI, IJIOMAIHN ITONEPEeTIHOTO0
CEUCHHUS U MaTepHaa.
9. IIpoBepka mpaBuiIa CIOKEHUS HAMPSHKEHWH MPH MOCIEI0BATEIbHOM
COCTMHEHNH JBYX PE3HCTOPOB.
10. N3yuenune napamienbHOT0 COSMHEHUS IPOBOTHHUKOB.
11. Onpenenenue paboOThl IEKTPUUYECKOTO TOKA, UAYLIETO dYepe3
pesucTop.
12. V3mepenne MOIHOCTH M pabOTHI TOKA B JJISKTPHUYECKON JIaMIIe.
13. UccnenoBanne 3aBUCHMOCTH CHITBI TOKA, HAYILETO Yepes3 JIaMIIOYKY, OT
HaIpsOKEHUS Ha HEeW.

BJIEI(TpOMaI‘HPITHbIe ABJIEHUA

IlocrostHHble MarHWTEL. B3aMMOIEHCTBHE TIOCTOSHHBIX MAarHHWTOB.
MarnautHoe nosie. YCTaHOBIIEHHE CBS3H MEXAY JIEKTPUUECKUM TOKOM U
MarHuTHbIM nojieM. OnbIT Dpctena. MarauTHas cuna. O0bACHEHUE TPUYHH
OpUEHTALIMU JKEJIE3HBIX ONWIOK B MarHUTHOM Ioje. MarHuTHoe moje
IPAMOrO0 TOKAa W IIOCTOSHHBIX MarHuToB. MarHutHble JMHUH. CBs3b
HaIlpaBJICHHUs] JIMHUM MarHUTHOI'O IIOJI, CO3/JaHHOTO IPOBOJHUKOM C
TOKOM, C HampaBJIeHHEM ToKa B TpoBojHuKe. [IpaBuno OypaBuuka.
MarnuTHoe 1oJie KaTylky ¢ TokoM. [IpaBuiio npaBoii pyku Ajs COJICHOUAA.
CrnocoObl  HM3MEHEHHS MAarHWTHOTO JIEHCTBHS KATYIMIKH C  TOKOM.
DnexTpomMarHuThl. [IpMeHeHNe 3JIeKTPOMAarHUTOB B TEXHUKE.

MarautHoe moje 3emMiid M €ro 3HaueHue Ui JKU3HU Ha 3emie.
MarHuTHbIC aHOMAJTUU U MarHUTHBIE OypH. [IeficTBHEe MarHUTHOTO MMOJIS HA
MIPOBOJHUK C TOKOM M Ha JBMXKYIIYIOCS 3apshKeHHYI0 dactuiy. [IpaBuio
JeBod pyku. MHAyKIMa MarHUTHOro mojis. Moaylnb BEKTOpa MarHUTHOU
UHAYKUUHU. JIuHUM MarHuTHOW MHAYKUMH. OIHOPOIHOE U HEOJHOPOJHOE
MarHuTHOE MoJIe.

ONEeKTpUYECKUH ABUraTelb MOCTOSHHOIO TOKA YCTPOMCTBO U MPUHIIMIT
nevictBusa.  Mcmonb3oBaHWE — 3JEKTPOABUTATENEM B TEXHUYECKHUX
YCTPOWCTBAX U Ha TPAHCIOPTE.

MarauTHbIH MOTOK. 3aBHCUMOCTH MarsuTHOTO MOTOKa,
MIPOHMU3BIBAIOIIETO IJIOMAAb KOHTypa, OT MOZYJIS BEKTOpa MAarHUTHOMN
WHIYKIIMM MAarHUTHOTO TIONIS, OT IUIOM@JAM KOHTYpa W OpUEHTAlUU
IUIOCKOCTA KOHTypa MO OTHOIIEHHIO K JMHHUSIM MAarHUTHOW HHIYKIHWU.
Omnpitel @apazes. SIBieHUE AIEKTPOMArHUTHOW MHAYKLIMHU. TeXHHUYECKOe
MpUMEHEeHUe SIBJCHUS. BO3HMKHOBEHHE MHIYKIIMOHHOTO TOKa B
AJIOMUHUEBOM KOJbIIE TPU HU3MEHEHHHM MPOXOASIIET0 CKBO3b KOJIBIIO
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MarHuTHOro motoka. OmnpeaeseHue HamnpaBleHUs WHAYKIMOHHOTO TOKA.
[TpaBuno Jlenma.

[Tepemennsrit AIEKTPUUECKUN TOK. DIIeKTpOMEXaHNYECKUN
MHIYKIMOHHBIN reHepatop (Kak mpuMmep — ruaporeHeparop). CrnocoOsl
THOJTy9CHUS 3IIEKTPUYECKON SHEPTHH. DNeKTpOCTaHIUH Ha

BO300HOBIIIEMBIX HCTOYHHMKAX »dHepruu. Ilepemaua sJIeKTpOIHEPrHIL
Ilorepu sueprun B JIDII, cnocoObl ymeHbIIeHHsT noTeps. HasHaueHue,
YCTPOUCTBO M MPUHLUI ACUCTBUS TpaHC(hOpMaATOpa, ero NPUMEHEHUE IpU
nepenayde 3JIEeKTPOIHEPIUU.
JMemoncmpayuu
. B3aumozeiicTBue MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH pa3eNICHHs M0JIF0COB MarHUTA.
. MonenupoBaHrue MarHUTHBIX MOJI€H OCTOSIHHBIX MarHUTOB.
. OmeIT Opcrena.
. MarauTtHoe 1nojie Toka. DJIeKTpOMarHur.
. JleficTBre MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.
. DIeKTpOoABHUraTeNb IOCTOSHHOTO TOKA.
. UccnenoBanue siBiIeHUS 3JE€KTPOMAarHUTHON HHIYKLIUH.
. OmpiTer Dapajest.
. 3aBHCUMOCTh HaNpaBJICHUA WHAYKIIMOHHOTO TOKa OT YCIIOBHH €ro
BO3HUKHOBEHHS.
11. DuexTporeHepaTop MOCTOSHHOTO TOKA.

QOWoOO~No ok, WwWNPE

[EY

Jlabopamopnvie pabomel u onvimul

1. MccnenoBaHne MarHUTHOTO B3aUMOAEHCTBUS TIOCTOSIHHBIX MAarHUTOB.

2. MI3ydeHue MarHuTHOTO TIONII TIOCTOSHHBIX MArHUTOB TIPH WX

O00BEIMHEHNN U Pa3ICIICHHN.
3. UccnenoBanne JEHCTBUSL D3IEKTPHUUECKOTO TOKA HA MArHUTHYIO
CTPEJIKY.

4. OnBITE, AEMOHCTPHPYIOMIAE 3aBUCHMOCTh CHIIBI B3aHMMOJICHCTBHUS
KaTyIIKM C TOKOM M MarHWTa OT CHJIbI TOKA M HAIpaBlICHHUS TOKa B
KaTyllIKe.

. U3ydeHue neficTBUsI MarHUTHOIO MOJISl HA TPOBOJHUK C TOKOM.

. KorcrpynpoBanue u nzydenne paboThI HJIEKTPOIBUTATEIIS.

. U3mepenne KIIJI anexTpoaBUTraTeIbHOM YCTAHOBKH.

. 3yueHue sIBIEHUS 3TEKTPOMArHUTHON UHAYKIHH.

o ~NOo O

9 knacc

3aKoHBI ABHXKEHHUA U BBaHMOAEﬁCTBHH TeJ1

Mexanuueckoe nBwkeHue. MaTepuanpHasi TOYKa Kak MOJIENb Tela.
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Kpurepun 3ameHsl Tenma MaTepuanbHOM Toukoil. [locTynarenbHoe
newkenne. Cuctema orcueta. [lepememenne. Haxoxnenne koopauHaTHI
TeNa M0 ero HadajibHON KOOpJAMHATE M MPOEKLUHU BEKTOpa MepeMELIeHHUs.
PaBHOMepHOE  mpsMonuHENHOe — ABWXeHue.  llepememienue  mpu
IPSIMOJIMHEHHOM pPaBHOMEPHOM JBIKE€HHH. CKOpPOCTb pPaBHOMEPHOIO
MPSIMOJIMHEHHOTO ~ JBW)KCHUS.  YpaBHEHHWE  JIBWKCHUA. | paduku
3aBUCHMOCTH KOOPAMHATHI Tela U IPOEKLUH BEKTOpa CKOPOCTU OT
BpPEMEHH.

XapakTepuCTUKU HepaBHOMEpHOro nswxkeHus. Cpennsas IyTeBas
CKOPOCTb, CPEHSISI CKOPOCTh IEPEMEILEHHs] 1 MTHOBEHHAs: CKOPOCTh Tela
IIPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenne. PaBHoyckopeHHOE TpsIMOJIMHEHOE nBrKeHue. CKOpoCcTh
TPSMOJIMHEHHOTO PAaBHOYCKOPEHHOTO IBIDKEHHA. [paduK CKOPOCTH.
Ilepememienne mnpu NPSMOJUHEHHOM PABHOYCKOPEHHOM JBMXKCHUHU.
3aKOHOMEpPHOCTH, TPUCYIIHE MNPAMOJIMHEHHOMY PaBHOYCKOPEHHOMY
IBIDKEHHIO 0e3 HaJallbHOH CKOPOCTH.

CKOpOoCTh IIPH KPUBOJIUHEITHOM JBIKCHUU. [IBIDKCHHE IO OKPYKHOCTH
C TIOCTOSTHHOM IO MOIYJIO CKOpOcThIO. [lepwonm m uwactoTra oOpalieHHs.
Jluneiinass u yrioBas ckopoctu. lLleHTpocTpeMuTenbHOE YCKOpPEHHE.
OTHOCUTENTPHOCTh ~ MEXaHWYECKOro  ABMXKEHUSA.  OTHOCHUTEIBHOCTB
TPAaeKTOPHUHM, TIEPEMELICHUs, IyTH, CKOpPOCTH. IeoreHTpuyeckas H
reJIMOLIeHTpUYecKas cucTeMbl Mupa. [IpruunHa cMeHb! THS U HOUU Ha 3emiie
(B reTMOIICHTPUYECKOH CHCTEME).

Ilepssiii 3axon Helorona. MHepruaneHble cucTeMbl oTcuera. Bropoit
3akoH Herorona. [IpuHnumn cynepnosuuuu cuit. Tpetuit 3akoH HeroToHa.
CobonHoe manenue Teir. Cuia TSHKeCcTH. Y CKOPEHHE CBOOOTHOTO MaIeHHS.
Oneitel  ['amunes.  3akoH BCEMUPHOTO TATOTCHUA U YCJIOBUA CTO
NPUMEHAMOCTH. ['paBUTallMOHHASI MOCTOSIHHASA. Y CKOPEHHE CBOOOIHOTO
maseHus Ha 3eMiie U JpyruX HeOEeCHBIX Telax.

Bec Ttena, nBmxymerocs ¢ yckopeHueM. Ileperpy3ku u HEBECOMOCTb.
Cuna tpeHus. Buabl TpeHUs: TpeHHE MOKOs, TPEHUE CKOJIBbKEHUS, TPEHUE
kaueHnsA. KoapduumeHnT TpeHUs CKONbXeHus. [IpuMepsl TONe3HOTO
[IPOSIBJIEHHS TPEHMSL.

JluHamMuKa KpUBOJIMHEHMHOIrO IBMKEHUS. VICKYCCTBEHHBIE CIIyTHHUKU
3emnu. [lepBast kocMuueckasi CKOpOCTb. BTopast kocMUuecKasi CKOPOCTb.

YcnoBue paBHOBECHS MaTepHAIbHONW TOYKH. AOCOIOTHO TBEPIOE TEIIO.
MowmenTt cunbl. PaBHOBecue TBepAOro Tena € 3aKPEMJIEHHOW OChIO
BpamieHus. lLleHTp TsbkecTH. Buzabl paBHOBecust Tel: yCTOMYUBOE,
HEYCTOHUYNBOE, Oe3pa3nuvHOE.

Nmnynsc Tena. 3aMKkHyTas cuctema Tell. MIsMeHeHne UMITyJIbCOB Tl IIPU
UX B3aUMOJICHCTBUU. 3aKOH COXpaHEHHs UMITyJbca. PeakTHBHOE ABHKEHHE.
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Hasnauenwe,  KOHCTPYKIMS W  TNPHHIUI  JCHCTBHSA  PaKETHL
MHorocTyneHYaThIe PaKeTHI.

Pabdora cumel. Pabora cuim  TSOKECTH, YOPYTOCTH, TpPEHUS.
KoncepBaruable cuibl. CBsish 5Heprum U pabotsl. [loTeHnmansHas
sHeprus. [loTeHnmanbHas OSHEPrUs Tela, IONHATOTO Ham 3eMIICH.
[loreHumaneHass SHEprus  YOpyro  AepOPMHPOBAHHOW  MPYKHUHBL
Kunernueckas sneprus. Teopema 00 M3MEHEHHN KHHETHYECKOW SHEPTHUH.
MexaHuueckasi SHEprHs CHUCTEMbl. 3aKOH COXPaHEHHS MeXaHHYeCKON
SHEPTHUH.

JMemoncmpayuu
1. HaGmogeHre MeXaHW4ecKOTro ABM)KEHHMs TeJla OTHOCHTEIBHO Pa3HBIX
TEJ OTCYETA.
2. CpaBHEeHHE ITyTEeH W TPACKTOPHHA JIBWKCHHS OIHOTO W TOTO K€ Tela
OTHOCHTEJIBHO Pa3HbIX TeJl OTCYETA.
. IaMepeHne CKOpOCTH B YCKOPEHHS IPSMOIMHEHHOTO ABUKCHUSL.
. UccnemoBanme mpu3HakoB paBHOYCKOPEHHOTO IBIDKCHUS.
. Habmoenne nprkeHus Tena 1o oKpy>KHOCTH.
. Habmronenwe u omicanme IpsiMONMHEHHOTO pAaBHOMEPHOTO JBIKCHUS
TEJNEKKH C KalleIbHUIICH.
7. 3aBUCUMOCTh YCKOPEHHS TeIa OT Macchl Tejla U JeHCTBYIOIIEH Ha Hero
CHUJIBI.
8. HabOmoenre paBeHCTBA CHII TP B3aMMOICHCTBUH TEI.
9. M3meHeHue Beca Tela NPU YyCKOPEHHOM JBHKEHHH.
10. Ilepenava uMITysIbca PH B3aUMOACHCTBUHU TEI.
11. [IpeoOpa3zoBaHus SHEPTHH MPHU B3aUMOJICHCTBUH TEJI.
12. CoxpaHeHHe UMITYIIbCa IIPH HEYTIPYTOM B3aHMOICHCTBHH.
13. CoxpaHeHue UMIysbca Npyu aOCOTIOTHO YIIPYTrOM B3aUMOAEHCTBHU.
14. HabimoieHre peakTHBHOTO JIBUKCHUSI.
15. CoxpaHeHHe MEXaHUIECKOM SHEPTHH MTPH CBOOOTHOM TaICHUH.
16. CoxpaHeHne MEXaHUYECKOW SHEPrUM MpU JBIDKCHUH Tejla IIO0A
JIEUCTBUEM IPY>KUHBL.

o0l b~ Ww

Jlabopamopniule padomol u onvimal

1. Onpenenenne CKOPOCTH PaBHOMEPHOTO JIBHIKEHHSL.

2. OnpenieneHne CpeaHeld CKOPOCTH CKOJILKEHUSI OpycKa WIIN JIBUKCHUS
HIapuKa 1o HaKJIOHHOM IIIOCKOCTH

3. . Onpenenenrie yCKOPEHHS TeNa MPH PAaBHOYCKOPSHHOM JIBUKCHHUH TI0
HaKJIOHHOM IJIOCKOCTH

4.. HccnenoBaHue paBHOYCKOPEHHOIO [IBMXKEHHs Oe3 HayalbHOU
CKOPOCTH.

5. [IpoBepka THIOTE3BI: €CIAM MPU PABHOYCKOPEHHOM JBIDKCHHH 0e3
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HAYAIEHOW CKOPOCTH IYTH OTHOCSTCS KaK psili HEYSTHBIX YHCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJJHUHAKOBBI.
. 3mepenue yckopeHus: CBOOOIHOTO Ma/ICHHUSL.
7. ccnenoBanue 3aBUCUMOCTH CHJIBI TPCHHS CKOJBXCHUS OT CHIIBI
HOPMAJILHOTO JIABJICHUSL.
8. Ompenenenune ko3 HUITUEHTA TPEHUSI CKOJIBKCHHSL.
9. OnpeneneHne 5KeCTKOCTH TPYKHUHBL
10. Onpenenenne pabOTHI CHJIBI TPEHHUS NPU PABHOMEPHOM JBIKCHUU
Tela Mo TOPU30HTAILHON TTOBEPXHOCTH.
11. M3y4yeHue 3aKk0Ha COXPAHEHUS YHEPTUH.

(2]

MexaHUYeCcKHe KoJie6aHHA ¥ BOJIHEI. 3By1€

KonebarensHoe nsmwxenue. CBoOonHbie koneOanus. KosedarenbHbIE
CHUCTEMbI, MAaATHUK. BenuuuHBI, XapakTepusywllue KoyedaTreabHoe
JBIKCHUE: TIEPUOJI, YaCTOTa, aMILTUTYAa, (ha3a KoieOaHud. 3aBHCUMOCTh
MeproJila W YacTOThl MasTHHWKA OT JUIMHBI €r0 HUTH. [ apmoHuueckue
Konebauus. MaTeMaTH4eCKUd W TPYKUHHBIA MasTHHKH. [IpeBparieHue
MEXaHWYEeCKOH 3HEPTruU KoJieOaTeIbHOW CUCTEMbI BO BHYTPEHHIOIO.

3aryxatonie kojebanus. BeiHyxaeHHble KoieOanus. Pesonanc. Yuer
pE30HaHCa B MPaKTHKE.

MexaHu3M pacrpocTpaHeHHus KoyieOaHui B cpeie. YTNPYrue BOJHBL
Ilomepeunble M TPOAONBHBIE YHPYTHE BOJHBI B TBEPABIX, JKUIKHX U
ra3oo0pa3HbIX cpenax. XapaKTepUCTUKW BOJH: JJIMHA BOJIHBI, CKOPOCTH,
4acToTa, nepuoj konebanuid. CBsA3b MeXy STUMH BelnunHaMu. CBOWCTBA
MeXaHW4JeCKHnX BOJIH. CelicMUYeCKHE BOIHEI.

Hcrounuku 3Byka. 3BYKOBBIC KoJieOaHus. Dxojokanus. MHppa3Byk u
yIABTpa3ByK. I'pOMKOCTH 3ByKa W BBICOTa TOHA. TeMmOp 3Byka. YcioBue
pacmpocTpaHeHHsl 3ByKa. 3BYKOBBIE BOJTHBI. CKOPOCTh 3ByKa B Pa3IMIHBIX
cpenax. OTpaxkeHue 3Byka. 9X0. 3ByKOBOH pe30HaHC.

Hemoncmpayuu
1. HaGmronenue xoneOaHuil Tell Mo AEHCTBUEM CHIIBI TSYKECTU Y CUJIbI
YIPYTOCTH.
. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
. Habmronenne BEIHY)KICHHBIX KOJICOaHUH U pe3oHaHca.
. PactipocTpanenue npoaoapHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENH).
. H36HIOJICHI/IC 3aBUCHUMOCTHU BBICOTHI 3ByKa OT 4aCTOTHI.
. AKyCTHUYECKUI pe30HaHC.

U, WN

Jlabopamopnule padomol u onvimal
1. Onpenenenne 4YacTOTHl W TMEpHOJA KOJeOaHW MaTeMaTHYECKOTO
MasiTHUKA.
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N

. Ompenenenue 4acTOThI U epHoa KoJieOaHU| MPYKUHHOTO MasTHUKA.

3. UccnenoBanne 3aBUCHMOCTH IIEPHOJA M YacCTOTBI CBOOOIHBIX
KOJICOaHUI HUTSHOT'O MAasITHAKA OT €TO JITHHBL

4. VccnenoBaHue 3aBUCUMOCTH IepHOAa KoJieOaHWUM MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCHUMOCTH IIepHoaa KOICOaHUI Ipy3a, TIOABEIIEHHOTO
K HUTH, OT MaccChl Tpy3a.

6. OmBITEL, JEMOHCTPUPYIOUINE 3aBHCUMOCTh Iepuoja KoyieOaHui

MIPY>KMHHOT'O MasATHUKA OT MacChl Ipy3a U KECTKOCTH IIPY>KUHBL.

CBeTOBbIE AABJIEHUS. BJIEKTPOMaI‘HPITHbIe BOJIHBI

HcTounuku cBeta. EcTecTBeHHBIE 1 MCKYCCTBEHHBIE UCTOYHUKH CBETA.
TemoBble W JIIOMUHECHEHTHBIE MCTOYHUKM CBETA. TOYEYHBIM MCTOYHHK
CBeTa U cBeTOBOM Jyu. IlpsmMonuHeiiHoe pacnpocTpaHeHHe cBeTa. 3aKOH
IPSIMOJIMHEHHOT0 pacripocTpaneHus cBeTa. OOpa3oBaHUe TCHHU U IOy TCHH.
ConHe4yHoe U JTyHHOE 3aTMEHUSI.

OTtpaxeHue cBeTa. 3aKOH OTpaxkeHHsA cBeTa. OOpaTUMOCTb CBETOBBIX
aydeit. [Tmockoe 3epkano. [locTpoenne n3o0paskeHust peaMeTa B INIOCKOM
3epkasie. MEHIMOE U300paskeHme.

[Ipenomienue cBeTta. 3aKOH IpenoMiIeHUs cBeTa. OTHOCHTENbHBIA U
aOCOIOTHBIM THOKa3aTenu npenomieHus. OnTudeckasi MIOTHOCTb CPEBL.
IIpenensuerit yron. [lonHOE BHYTpeHHEE OTpakeHHE cBeTa. Mcronb30Banme
IMOJIHOI'O BHYTPCHHETO OTPAKCHU A B OIITHICCKUX CBETOBOZAX.

JIun3bl, UX (U3nYecKue CBOWCTBA M XapaKTEPUCTHKU. DOKYC JHH3BL
®oxkycHoe paccrostHue. Xoj yded B nuH3e. OnThyeckas CWiia JIMH3BL.
N3o0paxenus, naBaeMble JWH30M. OnTHueckas cucteMa. [a3 Kak
onrtuueckas cructema. PopMHpoBaHME H300paKEHHsI Ha CeTYaTKe TIiiasa.
Jedextsr 3peHus: OambHO30PKOCTh U ONHM30pYKOCTh. OmNTHUYECKHE
pHOOPKI: JTyTia, MUKPOCKOII, TEJIECKOM U (hoToarnmapar.

Wntepdepenus u qudpaxmnus cBeta. PU3NUECKUH CMBICT MOKa3aTeNs
npenomierus. Ckopocts cBera. Jlucmepcus cBeta. Pasmoxkenme Gemoro
cBera B cnekTp. OnbiTel HbtoToHa. CriojkeHHE CHEKTpajbHBIX IBETOB.
IiBeta Ten. HazHaueHue M ycTpoMcTBO crekTporpaga M CIEKTPOCKOIA.
Tuns! onTHueckux cnekTpoB. CIUIOIIHON U TMHEHYAThbIe CIIEKTPBI, YCIIOBUS
ux mnoxydeHus. CIeKTpsl UCITyCKaHUS W HorjomeHus. 3akoH Kupxroda.
CrekTpallbHbIHA aHAIU3.

DNEKTPOMarHUTHOE I10JI€, €r0 UCTOYHUK. Paznuuue Mexay BUXPEBBIM
JNEKTPUYECKUM U DIIEKTPOCTATUYECKUM IOJIAMHU. OIEKTPOMArHUTHBIE
BosiHBL. IlonmydeHue u perucrpanus 3J€KTPOMarHUTHBIX BOJIH. CBoMcTBa
QJICKTPOMAarHUTHBIX BOJIH. JII/IaHa?)OHLI SJICKTPOMArHUTHBIX BOJIH. IIkana
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9JIEKTPOMArHUTHBIX BOJIH. VICIIONB30BaHUE 3JIEKTPOMArHUTHBIX BOJIH MJIs
COTOBOH CBS3U.

PazButne B3rsmoB Ha mpupony cBeTa. CBET KaK YAaCTHBIM CiTydau
3JIEKTPOMAarHUTHBIX BOJH. YacTHLBI 3J€KTPOMAarHUTHOTO W3TYYEHUS —
(hoTOHBI (KBaHTHI). DHEPTHUSI KBAHTA.

JHemoncmpayuu

1.
2.
3.

1
1

R O®©om~o UM

IIpsimonuHENHHOE PacIIPpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tosyuenne w300pakeHU B TUIOCKOM, BOTHYTOM H  BBIITYKIIOM
3epKajax.

. IIpenomnenue ceera.
. Ontnueckuii CBETOBO/I.

Xon tydeli B coOMparoIiei JIH3e.
Xon ydell B paccerBarolLel JIMH3E.

. [Toryuenue n300pakeHUH ¢ TOMOIIBIO JIMH3.

. [Ipunnmn nericTBus GoToarmapara, MUKPOCKOIIA U TEJICCKOTIA.
. Mogens rnasa.

. Paznoxenne Genoro cBeTa B CIEKTP.

12.
13.
14.

[Tosrygenue 6esroro cBera MpH CIOKCHHH CBETA Pa3HBIX IBETOB.
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
BosHoBEIE cBOMCTBa cBeTa.

Jlabopamopuvie pabomet u onvimul

1.

2.

o O1

HccnenoBanue 3aBUCUMOCTH yIJIa OTPasKeHUs CBETOBOTO JIy4a OT yIiia
MaJCHUS.
Uzyuenne xapaKTepUCTUK H300paKEHUS TIpenIMeTa B IDIOCKOM
3epKajie.

. UccnenoBanue 3aBUCHUMOCTH yriia OpeJIOMJICHHS CBETOBOI'O Jiyda OT

yriia naacHusA Ha rpaHuIEe «BO3OYX—CTCKIIO».

. sydeHune cBoicTB M300pakeHUs B coOMparomier nunH3e. M3mepenne

OINTUYECKOM CHUJIBI JIMH3BI.

. Habronenne cIutomHoro v IMHEHYAThIX CIICKTPOB UCITyCKAHUSL.
. OTBITHI TT0 Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.
. OIBITHI IO BOCIIPHUATHIO IIBETA MPEIMETOB MPH UX HAOIIOICHUH Yepe3

L[BETOBBIC (PHUITBTPEI.

. HSy‘ICHI/Ie CBOICTB OJICKTPOMArHuTHBIX BOJIH C ITOMOIIIBIO MOOHIBEHOTO

TenedoHa.

CTpoeHne aToMa M aTOMHOro sAzapa. Hcnosb3oBaHue

3HEepPruM aTOMHBIX AJep

PannoakTUBHOCTS. CIIOXXHBIM CcOCTaB PaaAuOaKTUBHOI'O HM3JTy4YCHUS.
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Anbga-, Geta- U raMma-usnydeHus. Mojenb atoma Tomcona. OTBITHI
Pesepthopaa no paccesauio a-gactum. [lmanerapHas MOIeIs aToMa.

[Mormomenne u wucnyckanme cBera aromamu. I[loctymater bopa.
OOBbsiCHEHNE U3Ty4EHHs U IOITIOMIEHHUs CBETa aTOMaMU U IPOUCX 0K ICHUS
JMHEHYaThIX CIIEKTPOB Ha OCHOBE MOCTyJaTOB bopa.

PanguoakTuBHBIE IIpeBpallleHUs] aTOMHBIX sep. 3aKOHbl COXpaHEHHUs
3apsiIOBOr0 U MaccoBoro  uyucen. Ilepuon  momypacmaga.  3akoH
paanoakTUBHOrO pacnana. HazHadenue, ycTpOICTBO U NPUHLMII JEHCTBHS
cueturka [ eiirepa u kameps! Bunbscona. [Ty3sippkoBast kamepa.

Snepuble peakiuu. OTKpbITHE NPOTOHA M HeWTpoHa. CrpoeHue
aToMHOro szapa. IIpoToHHO-HEHTpOHHass Mojenb sapa. M30TomsL
Oco0EHHOCTH SJCPHBIX CHIL.

OHeprus cBs3M aTOMHBIX sep. CBsA3b Macchl ¥ Hepruu. J{eeKT Macchl.
Brienenue uiay norioneHue YHEPTUH B SIIEPHBIX peakiusix. [lenenue sapa
ypaHa. Beigenenue sHeprun. Y CIIOBHS NPOTEKaHUS YIPaBISIEMOW LEMHOU
peakunu. Kpurtmuaeckass macca. SnepHsrii peakrop. IlpeoOpazoBanme
SHEPIUU siep B DJIEKTPUUECKYK0 SHEPruio. ATOMHAs 3HEpreTHKa.
Ilpenmymectsa wu Hemoctatku ADC mepen ApyruMH — BHIAMHU
AIEKTPOCTAHITHH.

buonoruyeckoe naeidictBue paguanuu. @Du3ndecKue  BEIHMYHHBL
MIOTJIOLICHHAs /1032 U3NIy4eHMs, KOd(h(HINEHT KauecTBa, 3KBUBAJCHTHAsS
no3a. JleficTBuA panMOAKTUBHBIX W3IYYEHHH Ha JKHUBBIE OPraHU3MBL
CriocoOBl  3alIUTBl OT pagualud. YCJIOBUS TPOTEKaHUS W MPUMEPHI
TEepMOSEPHBIX peakiuid. ictounuku sHepruu CoNHIa U 3BE3I.

JMemoncmpayuu

1. CekTpbl H3Ty9eHHS U TIOTIIOIICHHS.

2. CHexTpsl pa3In4HbIX Ia30B.

3. CriekTp BoJI0pOIA.

4, HaGmroneHue TpekoB B kamepe BriibcoHa.

5. Pabota cueTyrka HOHU3UPYIOUTNX U3TyIEeHHH.

6. Perucrpanus u3mydeHus IPpUPOIHEIX MHHEPAJIOB U MPOIYKTOB.

Jlabopamopniule padomol u onvimal

1. I3mepeHune ecTeCTBEHHOTO PaJIOaKTHBHOTO ()OHA JIO3UMETPOM.

2. Mzyuenue nenenus sapa ypasa mo gpororpaduu Tpekos.

3. M3y4yeHne TpeKoB 3apsHKEHHBIX YACTHI] ITO TOTOBBIM (POTOTpa(HsIM.

IToBTOpHTEIBLHO-0000 A0 MOLYTb

[oBTOpHTETEHO-0000IArONITHI MOZY/b IpeaIHa3Ha4YeH UL
CHCTEMaTH3allid M O00OOIIEHHsA TNPEIMETHOTO COJAEpXKaHWS U OIbITa
JESITeNbHOCTH, NMPUOOPETEHHOIO MPH H3YyYEHHH BCETO Kypca (H3UKH, a
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TaKKe A MoAroToBkM K OCHOBHOMY TOCYAapCTBEHHOMY DK3aMEHY I10

(usuke 11 00yUYarOIIMXCSl, BRIOPABIINX 3TOT YYeOHBINH MPEMET.

ITpu n3yueHny JaHHOTO MOXYJIS PEaU3YIOTCS U CUCTEMaTU3U-PYIOTCS
BUJIBI JIEATENILHOCTH, HA OCHOBE KOTOPBIX OOECIeYMBAETCS JOCTHIKEHUE
IPEIMETHBIX M METalpeAMETHHIX IUIAHUPYEMBIX Pe3yNIbTaToB OOydCHHS,
(opmupyeTcsi ecTeCTBEHHO-HaydHas TI'paMOTHOCTB: OCBOCHHE HAayYHBIX
METOJIOB HCCJIEIOBaHMUS SIBIIGHUH TPUPOABI W TEXHUKH, OBIIAJCHUE
YMEHUSIMHA OOBSICHATh (PU3WYCCKUE SBICHHS, TPUMEHSS IIOJyYCHHBIC
3HaHMA, pelarh 3agadyd, B TOM  4YHMCI€  KaueCTBEHHblE U
SKCIIePUMEHTAJIbHEBIE.

IIpyHUMIIHANIBHO ~ JESTENBPHOCTHBIA — XapakTep JaHHOro  pasjaeia
peanusyercs 3a C4ET TOro, YTO y4YallMecs BBINOIHAIOT 3aJaHusl, B KOTOPbIX
UM TIpeAsiaraercs:

e Ha OCHOBE MOJIyYEHHBIX 3HAHMI PACIO3HABaTh U HAYYHO OOBSACHSITH
(busMuecKue SIBICHUS B OKPY>KAIOIIeH IPUPO/IE U MOBCEIHEBHOM KU3HU;

e HCIIOJB30BATh HAYYHBIC METOIBI HCCIIEAOBAHNS (PU3NIECKUX SIBIICHAH, B
TOM 4YHCIE JUIsl MPOBEPKH THUIOTE3 M MOJNYyYEHHUsS] TEOPETHUECKUX
BBIBOJIOB;

e OOBSICHATH, HaydHbIE OCHOBbI HamOojiee BaXKHBIX JOCTHXKEHUM
COBPEMEHHBIX TEXHOJIOTUH, HAIPUMED, TPAKTUIECKOTO UCTIOIb30BAHUS
pa3IMYHBIX MCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA IPEBpallleHUs U
COXPAaHEHUs BCEX U3BECTHBHIX BUAOB SHEPIUU.

Kaxnas u3 TeM [aHHOro pasjena BKIHOYAeT JKCIEPUMEHTAIBHOE
uccienoBaHue  oboOmaromero  xapakrepa. Pasmen  3aBepimaercs
MPOBEJCHUEM JIMArHOCTHYECKOW W OIEHOYHOW paboThI 32 KypC OCHOBHOM
IIKOJIBL.
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INJIAHUPYEMBIE PE3YJIBTATHBI
OBYYEHUA

OOy4eHne Gpu3uKe 10 JaHHOW IIpoTrpaMMe CIIOCOOCTBYET
(hOpMHPOBAHUIO THIHOCTHBIX, METATIPEIMETHBIX U MPEIMETHBIX
Pe3yNIbTaTOB OOYUCHHSI, COOTBETCTBYIOMIUX TpeOoBaHusaM DenepaibHOro
roCyIapCTBEHHOI0 00Pa30BaTeIbHOrO CTAHAAPTa OCHOBHOTO OOIIIEro
o0Opa3oBaHHSI.

Wzyuenne ydeOHOro mnpemmera «®Du3mka» Ha ypOBHE OCHOBHOTO
obmiero oOpa3oBaHUS JOJKHO 00eCIedrBaTh JOCTIDKEHHE CIIETYIOIIHX
JMYHOCTHBIX, METANPEIMETHBIX M HNPEAMETHBIX  00pa30BaTeIbHBIX
pE3yIbTaToB.

JIMYHOCTHDBIE PE3YJIbTATHI
Ilampuomuyeckoe 6ocnumanue:

e [pOsIBIEHME MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO
poccuiickoii (PU3MYIECKON HAYKH;

® [ICHHOCTHOE OTHOUIEHHME K JOCTHKEHHUSIM POCCHUUCKUX YYEHBIX-
(hU3HKOB.

I'pasicoanckoe u 0yxo8Ho-HpascmeeHnoe 6ocnumanue:

® TOTOBHOCTh K AKTHBHOMY Y4YacTHUIO B OOCYXJEHHM OOIIECTBEHHO
3HAYMMBIX ¥ OTHYECKHX TPOOJIeM, CBS3aHHBIX C IIPAKTHYCCKAM
MIPUMEHEHHEM JTOCTIDKECHUN (PU3UKH;

® (OCO3HaHHUC BaXXHOCTH MOPAJIbHO-3THYCCKUX MPUHIUIIOB B
JIEATENILHOCTH YYE€HOTO.

Dcmemuueckoe gocnumanue:

e BOCIPHATHE JICTETHUCCKMX KadecTB  (DM3MUCCKOH HAyKu: ee
TapMOHMYHOI'O IOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH.
Lennocmu nayuno2o noznanus:

e 0CO3HaHWE IEHHOCTH (U3MYECKON HAYKM KaK MOIIHOTO HMHCTPYMEHTa
MO3HAaHUS MHpA, OCHOBBI pa3BUTHUS TEXHOJOTHUW, BaKHEHIIEH
COCTaBJISIIOIIEH KYIbTYpBI;

® pa3BUTHE HAYYHOH JI0003HATENLHOCTH, MHTEPECA K UCCIIEA0BATENBCKOM
JIESITEILHOCTH.

Dopmuposanue Kyabmypsl 300p08bs U IMOYUOHATLHO20 ONAONONYYUA:

e OCO3HaHWE IEHHOCTH Oe30macHoro oOpas3a >KH3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BXKHOCTH IIPAaBMII O€30I1aCHOTO MOBEACHNUS Ha
TpaHCIIOpTE, Ha Joporax, C DJJEKTPUYECKUM M  TEIUIOBBIM
000pyI0OBaHHEM B IOMAILIHUX YCIOBHSX;
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c(OpPMHUPOBAHHOCTh HaBBIKa pe(IEKCUH, MPU3HAHKE CBOETO IpaBa Ha
ommOKy ¥ TaKOTO € IpaBa y APYroro 4eI0BeKa.

Tpyoosoe socnumanue:

AKTHBHOE y4acTUE B PEIICHUH MPAKTHYCCKUX 3a1ad (B paMKaxX CEMbH,
IIKONBI, TOpOAa, Kpas) TEXHOJIOTHYECKOW W  COIHAIbHOMN
HAIPaBICHHOCTH, TPEOYIOIIHX, B TOM YUCIE U PU3MICCKAX 3HAHUI;
UHTEpPEC K TPAKTHYECKOMY HW3YyUYCHUIO MNPOQECCUi, CBS3aHHBIX C
(bmzHKOH.

Oxonozuueckoe gocnumanue:

OpHUCHTAIIMS HA MPUMEHEeHNe HU3NICCKUX 3HAHUM IS PEIICHUS 33124 B
o0nacTu OKpy>Karomeil cpenpl, INIAHNPOBAHKS ITOCTYIIKOB U OLIEHKH HX
BO3MOXKHBIX MTOCTICJICTBUH ISl OKPYKAIOIIEH CPEIIBI;

OCO3HaHUE TII00aLHOTO XapaKTepa SKOJIOTHYSCKHX NpoOIeM | ImyTei
UX PCIICHHUS.

Adanmayus yuawuxcsa K UBMEHAIOWUMCS YCIOBUAM COYUATLHOU U

nPUPOOHOLL Cpeobi:

MOTPEOHOCTH BO B3aWMOAEUCTBHU IIPH BEHIIONHCHUH WCCIETOBAHUN U
MPOEKTOB (PU3MYECKON HAIPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHHAM
ApYyrux;

TIOBEHIIIICHAE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IPaKTHYECKYIO
JeSITEeNbHOCTH;

noTpeOHOCTh B (POPMHUPOBAHWM HOBBIX 3HAaHUK, B TOM YHUCIIE
(hopMynupoBaTh HEH, MMOHATHUS, TUTIOTE3bI O (PU3UYECKUX OOBEKTaX U
SIBTICHUSIX;

0CO3HaHHE IC(PUIIUTOB COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTCH B
o0nactu pU3MKHY;

IUTAaHNPOBAHKE CBOCTO Pa3BUTUS B MPHOOPETEHUH HOBBIX (PH3HUYECKHUX
3HAHUM;

CTPEMJICHUE AaHAJIU3UPOBATb U BbBIABJIITH B3aUMOCBSA3U NPHUPOAHI,
o0ImIecTBa M 9KOHOMHKH, B TOM YHCJIE C UCIIONB30BAHAEM (PH3HMUECKUX
3HAHUM;

OLICHKAa CBOUX JEHCTBUM C Y4E€TOM BJIMSHHUS Ha OKPYXKAIOLLYIO CpPELYy,
BO3MOXKHBIX TNIOOATBHBIX TIOCIIEICTBHA.

METAIIPEAMETHBIE PE3YJIbTATHI

YHuBepcaJbHbIE IO3HABATEIbHbBIE 1€ CTBUSA
Bazosvie nocuueckue oeticmeusi:
BBISBJIATh M XapaKTEpU30BaTh CYIIECTBCHHbIC NPU3HAKH OOBEKTOB
(sBneHui);
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YCTaHaBIIMBATh CYIIECTBEHHBIH NPH3HAK KJIACCH(UKAINK, OCHOBaHUS
JUTst 000OIIICHHS U CPaBHEHUS,

BBIBJIITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pPaccMaTpUBaeMBIX
(daxTax, IaHHBIX W HAOJIONEHUSAX, OTHOCAIINXCA K (U3MYECKUM
SIBJICHUSIM;

BBISBJISAITh IPHYMHHO-CIIEICTBEHHbIE CBA3U IIPU W3y4YeHHH (PU3MUecKnX
SABIICHAH ¥ TPOIECCOB; [eNaTh BBIBOABI C  HCHOJIB30BAaHHEM
JOEIyKTUBHBIX U WHAYKTHBHBIX YMO3aKITIOYCHUH, BBIABUTATh THIIOTE3HI
0 B3aMMOCBS35X (PU3NUECKUX BEJIMYHH;

CaMOCTOSITENEHO BBIOMpPATh CHOCOO pelreHus y4deOHOH Qu3HuecKoit
3a1a4u (CpaBHEHUE HECKOJIBKIX BapHAHTOB PEIICHUs, BBIOOp Hanbomee
HOAXO/IAIIET0 ¢ YYETOM CaMOCTOSATENILHO BBIIEIEHHBIX KPUTEPHEB).
Bazoesvie ucciedosamenvckue oeticmausi:

UCIIONIF30BATh  BONPOCHI  KaK  HCCIICOBATENECKUA ~ HMHCTPYMEHT
TIO3HAHUS;

NPOBOAMWTE II0 CAMOCTOATENFHO COCTAaBJICHHOMY IUIAHY  OIIBIT,
HECJIOXKHBIM (pU3MUECKUN SKCIEPUMEHT, HEOOJBIIOE HCCIEI0BAHUE
(PU3MYECKOTO SABJICHUS;

OLICHMBATh Ha TPUMEHHUMOCTh W JOCTOBEPHOCTh HH()OpPMALHIO,
MOJTYYEHHYIO B XOJI€ UCCIIEJOBAHUSI WIN SKCIIEPUMEHTA;
CaMOCTOSITeIbHO ~ (OpMYIHpOBaTh  OOOOIIEHHS W  BBIBOABI IO
pe3ynbTaTaM MpOBEACHHOTO HAOIIOAECHHS, OIBITA, HCCICIOBAHHS;
NPOTHO3MPOBATh BO3MOYKHOE JalibHEMIee pa3BUTHE (PU3NYECKHX
MIPOIIECCOB, a TAKXKE BBIABHTATH HPEAINONOXKEHUS 00 MX Pa3BUTHH B
HOBBIX YCIIOBHSIX M KOHTEKCTAX.

Paboma ¢ ungpopmayuei:

MPUMEHATh PAa3IMIHBIC METOBI, HHCTPYMEHTHI U 3aIlPOCHI IIPH TIOMCKE
1 0TOOpe MH(OPMAITY WIN JAHHBIX C YUETOM MPEIOKCHHON yaeOHOM
(usnueckol 3a1a4u;

aHaIN3HPOBATh, CHUCTEMAaTHU3UPOBATh u HHTEPIIPETUPOBATH
MH(OPMAIIMIO PA3TIHMYHBIX BUJIOB U (JOPM MpECTaBICHNUS;
CaMOCTOSITEIBHO BBIOMpAaTh ONTHMANbHYIO (OPMY TpPEICTABICHUS
MH(QOpPMANMM ¥ WLTIOCTPHPOBATH pelIaeMble 3aJadd HECIIOXKHBIMH
CXeMaMH, TuarpaMMaMi, HHOH IrpauKoi 1 MX KOMOWHAIHUSAMH.

YHuBepcajJbHble KOMMYHUKATHBHbIE J1eficTBHSA
Obwenue:
B X071€ 00CYXJeHHs yIeOHOT0 MaTepuaa, pe3yibTaToB JIaO0paTOPHBIX
paboT M MPOEKTOB 337aBaTh BOIPOCHI O CYIIECTBY 00CYK1aeMOW TEMBbI
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Y BBICKA3bIBATh WJICH, HAIICJCHHBIC HA PEIICHUE 3a1a4H U MOIICPKaHHe
OaroxeaaTeIbHOCTH OOIICHNS,

COITOCTABIIATh CBOM CYXACHHUS C CYXICHHSIMH IPYTHUX YYaCTHHKOB
JIajiora, OOHAPY>KUBATh Pa3IHMYMe U CXOJICTBO MTO3UIIHI;

BBIP@KAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;
MyOJNUYHO TIPENCTABIATH PE3YIbTaThl BBIMOJHEHHOTO (QH3HYIECKOTO
ombITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, IPOEKTA).

Cosemecmuas desimenbHocnms (COMpyOHULEeCmB0).

MOHMMAaTh M  HWCIOJb30BaTh  IMPEUMYIIECTBA  KOMaHAHOM U
WHAMBHIyaJbHOH pabOTBhl TNpH PENICHHH KOHKPETHOW (Qu3mueckoi
MIPOOJIEMBI;

MpUHUMATh LEIH COBMECTHOM JeSTeIbHOCTH, OpPraHHU30BbIBAThH
OeHCTBUSL 1O €€ MOCTIKEHHWIO: paclpelelisiTh pOJd, OO0CYKIaTh
MPOLECCHl U PE3YNbTaThl COBMECTHOH paboThl; 00001aTh MHEHHUS
HECKOIBKHX JIFOJICH;

BBITIONTHSTE CBOIO YacCTh Pa0OTHI, JOCTHTast KAYECTBEHHOTO pe3yIbTaTa
M0 CBOEMY HANpaBJICHUIO M KOOPAWHUPYS CBOH JCUCTBHUS C IPYTUMHU
YJIeHaMH KOMaH/Ibl;

OILICHMBATH KAYECTBO CBOETO BKJIAIa B OOIMIMI MPOLYKT IO KPUTEPHSIM,
CaMOCTOSITEIIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHuBepcajbHble peryjissTUBHbIE 1elicTBUS
Camoopeanuzayus:
BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOIUX
IUTSL pemreHust (PU3UIECKIX 3HAHUI;
OpUEHTHPOBATBCA B Pa3IMYHBIX [OAXOJAaX MPUHATHA pPELICHUH
(MHIUBUAYaAIbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PeIICHHUHA
TPYIIIOi);
CaMOCTOSITEIBHO COCTaBJIATh ANTOPUTM pEIICHUs (QU3MUECKON 3a7aun
WIN TIJJaHA HCCIEIOBAHUS C YYETOM HMEIOIIUXCS PECypcoB H
COOCTBEHHBIX ~ BO3MOXKHOCTEH, apryMEHTHpPOBATh  IpelaracMble
BapUaHThl PELLICHUH;
JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmponw (pegrexcus):
JaBaTh aJCKBAaTHYIO OLEHKY CHUTyallud U Ipeajaratb IUIaH ee
WU3MEHEHUS;
OOBACHATh NPUYUHBI JOCTIXKEHUS (HEJIOCTHKEHHS) pe3yJIbTaToB
JEeSITeNbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;
BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHUCIIE B X0/ BBIIOIHEHUS
(pM3NYECKOr0 HCCIICAOBAHUS WM TIPOEKTa) HA OCHOBE HOBBIX
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00CTOSTENbCTB, U3MCHUBIINXCS CUTYAIlMH, YCTAHOBJIEHHBIX OIIUOOK,
BO3ZHHKIIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTATA LIETH U YCIOBUSM.
OMOYUOHANLHBIL UHMENLIEKN.:

CTaBUTH ce0sl Ha MECTO JIPYroro 4eioBeKa B XO/e CIIopa HIIH AUCKYCCUH
HAa HAy4YHYIO TeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JPYTOro
YeNoBeKa.

Ipunsmue cebs u opyeux:

MPU3HABATh CBOE IPABO Ha OMIMOKY MPH PelIeHUH (U3UUECKUX 3a/1ad
WIM B YTBEPXKACHUIX HA HAYYHBIC TEMBI M TaKOE XKE MPABO JPYIrOro
YeJIoBeKa.

[TIPEAMETHBIE PE3YJIbTATDI

[IpenmerHbIe pe3yabTaTHl H3ydeHHUS yaeOHOTo mpenmera «DPu3nka» Ha

06a30BOM YpOBHE JOJIKHBI ObITh OPUEHTHPOBAHBI HA IPUMEHEHUE 3HAHUH,
YMEHUA W HaBBIKOB B YYEOHBIX CUTYyallUsiX U PEaJbHBIX KU3HEHHBIX
YCIIOBUSIX U OTpaxarb:

pasBUTHE IPEICTABICHUH O 3aKOHOMEPHOH CBS3M M IMO3HABA€MOCTU
SIBIICHUH MIPUPOJBI; O CHCTEMOOOPa3yIoel poii (GPU3UKH IS pa3BUTHS
OPYTHX €CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJOTHI, O MOCTOSHHOM
MpoIeCCe HBOJIONUN (PU3MUECKUX 3HAHUU M HUX POJU B IEIOCTHOU
€CTECTBEHHO-HAyYyHOH KapTuHE MHpa; (HOPMHUPOBAHHE HAYIHOTO
MHUPOBO33PCHUS;

npuoOpeTeHrne 00yJaroMMHUCS 3HAHUN O BUJaX MaTepuH (BEIIECTBO U
oJIie), IBIKEHUH KaK CIIOCcO0E CYIIECTBOBAHUS Marepui, 00 aTOMHO-
MOJICKYIIIPHOM TEOPHH O CTPOCHUH BEIIECTBA, O (PU3MUECKOH CYIITHOCTH
SBJICHUH NIPUPOABI (MEXaHUYECKUX, TEIUIOBBIX, 3JCKTPOMATHUTHBIX U
KBaHTOBBIX);

OBIIAJICHAE TOHATHHHBIM aNllapaTOM W CHUMBOJMYECKUM S3BIKOM
(u3nKy; ocBOeHHE (DYHAAMEHTANBHBIX 3aKOHOB (DM3UKH, (PU3HMUECKUX
BEJIMYMH M 3aKOHOMEPHOCTEH, XapaKTepU3YIOIUX U3yUCHHBIE SIBICHMUS,
YTO MO3BOJIHT 3AJI0KHUTH (PYHAAMEHT HAYYHOTO MUPOBO33PECHUS;
OBNAJCHHNEC  YMEHUSMH  TPOBOOUTH  MpPSIMBIE  HM3MEPEHHUs  C
UCIIOJIb30BAHUEM ~ U3MEPHUTENBHBIX  HPUOOPOB  (AaHANOTOBBIX U
(POBBIX) NMPU TOHMMAHUK HEN30€KHOCTH MOTPEIIHOCTEH JIF0OBIX
U3MEpeHHH, YTO  TO3BOJMT  pa3BUBaTh  MpEACTaBICHHE 00
00BEKTUBHOCTH HAYYHOTO 3HAHUS;

OBIIQICHUE OCHOBAaMM METOJOB HAYYHOrO IIO3HAHMSA: HAOIIOACHUS
(u3maecKux SIBJICHUM, IPOBEICHHUS OTIBITOB, HPOCTHIX
SKCHEPUMEHTANbHBIX HUCCIEOBAaHUN; MPEACTaBICHUS PE3yJIbTATOB
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HAONFONICHUH WIIM U3MEPEHUH C TOMOIIBI0 Ta0iuil W TpadukoB, U
BBISIBJICHUS HAa 3TOW OCHOBE SMIIMPHYECKHUX 3aBUCHMOCTEH;

MOHUMAaHUE XapaKTEepHBIX CBOMCTB (H3MYECKHX MOAeIed H WX
MPUMEHEHHE JJIs1 O0BSICHEHHS (PU3UUECKHX MPOIECCOB;

(hopMupoBaHUE YMEHHUS OOBSICHATH (PU3NIECKUE MPOIIECCHI C OTIOPOH Ha
U3yYCHHBIC CBOMCTBA (DM3MUYCCKHUX SIBICHUMN, (pU3MUECKUE 3aKOHBI U
TEOPETUUECKUE 3aKOHOMEPHOCTH;

(opMupoBaHUE YMEHHs pemarh Yy4eOHO-TIPAKTHUECKUE 3a/IauyH,
BBISIBJISISL B ONKCBIBAEMBIX TIPOIECCaX MPUIHHHO-CICICTBEHHBIC CBS3H,
paccUMTHIBATh 3HAUCHHE (PU3MYECKUX BEIUYMH W OLICHUBATH
TIOJTy9€HHBIN pe3ysIbTarT;

MOHUMAaHUE (PU3MIECKUX OCHOB ¥ MPHUHIUIIOB JCHCTBUS TEXHHYESCKUX
YCTPOICTB U MPOMBIIUICHHBIX TEXHOJIOTMIECKUX IIPOIIECCOB; OCO3HAHHE
HEOOXOAMMOCTH COOJIOACHUS TIPaBHI OE30MAaCHOTO HCIOIh30BAHUS
TEXHUYECKUX YCTPOHCTB;

UCIIOJIb30BAHUE 3HAHUA O (U3UYCCKUX SBICHHUSX B IOBCEIHEBHOMN
JKU3HU IS 00ecTiedeHrs 0e30TaCHOCTH MPH OOpaIleHHH ¢ OBITOBBIMH
npubOpaMu U TEXHHYECKUMHE YCTPOUCTBAMU, JJIS1 COXPAHEHUS 37I0POBBS
U COONIONEHHWS HOPM ODKOJOTHYECKOTO MOBEHCHHUS B OKPYXKAIOIICH
cpeze; OCO3HAHUE HeOOXOIUMOCTH PUMEHEHNUS JOCTIKESHUH (QU3UKH 1
TEXHOJIOTHH JUIS PAIMOHAIBHOTO MPUPOIOTIONIHL30BAHUS;

npUOOpPETCHUE OIBITa TIOMCKA, MPEOOpa30BaHMs U TPEICTABICHUS
uHpopMaIr ~ (PU3UYECKOTO  COACPIKAHWS C  HCIOJNB30BaHUAEM
UHGOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH;

(opMupoBaHWE YMEHHHA IDIAHUPOBATH W  IPOBOAUTH  y4eOHOE
HCCIIEIOBaHUE WU MIPOCKTHYIO pabOTy C YIETOM ITOCTABICHHOM IENH:
(dbopMyupoBaTh 3a7ayd  MCCICHOBAHUS, BHIOMpPATh aJCKBATHBIC
MOCTABJICHHOW I METONBl  WCCICNOBAaHHMS WM  IIPOEKTHOM
DeSITENBHOCTH;

IpuoOpeTeHNe OmbITa paboTHl B TPYIIE CBEPCTHHUKOB IMPU PELICHUU
MO3HABATEIbHBIX 3a/a4, BBICTPAMBATh KOMMYHHKALUIO, YIUTHIBAs
MHEHHE OKPYKAIOIIUX W aJeKBaTHO OIEHUBATH COOCTBEHHBIA BKJIA[ B
JIEATENBHOCTD IPYIIIbL;

pa3BUTHE MPEICTABICHHUH 0 chepax mpodecCHOHATHHON AeITEIEHOCTH,
CBSI3AaHHBIX C (1)143]4[(0[71 1 COBPEMEHHBIMU TEXHOJIOTUAMU, OCHOBAHHBIMU
Ha OOCTHXXCHUAX q)HSquCKOﬁ HayKy, YTO IIO3BOJIUT Y4YalllUMCH
paccMaTpuBaTh (DU3UKO-TEXHHYECCKYIO OONACTh 3HAHWH Kak cdepy
cBoell Oymymield MpoecCHOHANBHON —JAEATETHPHOCTH U CHENATh
OCO3HAHHBIN BEIOOP (DU3UKH KaK MPOGIILHOTO MPeaAMETa IPH Iepexoie
Ha CTYIICHb CPEIHETO 00IIero oopa3oBaHusL.
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7 KJjacc

[IpenmerHple pe3ynbTaThl Ha 0a30BOM ypPOBHE MOJDKHBI OTpPaKaTh

c(OPMHPOBAHHOCTB Y 00yJaIOIINXCSl YMEHHH:

UCIIONTB30BaTh MOHATHA: (U3MYECKHEe U XUMHYCCKHE SIBIICHUS;
HaOMIOZICHUE, YKCIIEPUMEHT, MOJIEINb, TUIIOTE3a; €ANHUIBI (PU3UIECKUX
BCJIMYMH, BEKTOpHAs W CKaIApHas (U3NUecKas BEIMYMHA; aToM,
MOJIeKyJla, arperaTtHble COCTOSHHS BelecTBa (TBEPIOE, IKHIKOE,
ra3zoobpasHoe); MEXaHUYECKOEe JIBIOKCHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, PAaBHOYCKOPEHHOE, IPSIMOJIMHEHHOE), TPaeKTOPH,
paBHOJNEHCTBYIOIIAs Ccwi, Aedopmanus (ympyras, IDIaCTHIECKas),
HEBECOMOCTbH, COOOTAIOIINECS COCYBI;

pa3iuyaTh ABJICHUA (TUQDY3HS; TEITIOBOE IBUKSHNE YaCTHUIT BEIECTBA;
paBHOMEpHOE IBIDKCHUE; HEpaBHOMEpPHOE IIBIDKCHHE;
PaBHOYCKOPEHHOE JBIDKCHHE; HWHEPIMS; B3aUMOJICHUCTBHE  Tell;
paBHOBecHE TBEPIBIX TEIN C 3aKPEIUICHHOW OCHIO BpAIlICHIS; Iepeaada
JIaBIICHUS TBEPIBIMH TEJIAMH, JKHUIKOCTSIMH W Ta3aMHu; aTMoc(epHoe
JaBIiCHHWE; IUIABAHUE TEJ; MPEBPAIICHUS MEXaHUYECKOW DHEPTUH)
[0 ONTUCAHUIO HMX XapaKTCPHBIX CBOWMCTB W Ha OCHOBE OIIBITOB,
IEMOHCTPHPYIOIIUX JaHHOE (HPU3NIECKOE SBIICHHE;

pacrio3HaBaTh MPOSBICHHE HW3YyYCHHBIX  (PU3MYCCKUX  SIBICHHI
B OKPY)KAIOIIIEM MUPE, B TOM 4Kcie (HU3UYCCKUE SBICHUS B HPUPOJIE:
IIPUMEPBI ABUKEHUSI C PA3IUYHBIMU CKOPOCTSIMH B KUBOM M HEXHUBOMH
MpUpPOJIE; SIBIICHIE HHEPIUH B OBITY M TEXHUKE; ICHCTBUE CHIBI TPEHUS
B NPUpPOJIE M TEXHHKE; BIMSHHE aTMOC(EPHOTO MAaBICHUS Ha KHUBOM
OpraHusM; IIaBaHHE pBIO, pBHIYArM B TeEJle 4YeIoBeka;, pabora B
OpraHU3ME YeNoBEKa, IPH ITOM IEPEBOIUTH NMPAKTHIECKYIO 337129y B
y4eOHYI0, BBIICIATh CYNICCTBEHHBbIC CBOMCTBA/MIPU3HAKH (DH3MUECKUX
SIBJICHUI;

ONMCHIBATh W3y4YCHHBIE CBOWUCTBA Tel M (PU3WYECKHE SIBICHHU,
WCTIONB3ysS (U3NYECKHE BEIWYHMHBI (Macca, 00bEeM, IUIOTHOCTh
BEIIECTBA, BPEMsI, ITyTh, CKOPOCTb, CPETHSISI CKOPOCTh, YCKOPEHUE, CHIIa,
CHJla YNPYroCTH, CHJa TSKECTH, BeC Tella, CHJa TPEHHs, JaBlieHUE
(TBepmoro  Tema, OKHIKOCTH, Ta3a), BBITAJKUBAMOMAs  CHIIA,
MeXaHW4YecKas pa0oTa, MOIIHOCTh, IUICYO CHJIBI, MOMECHT CHIIBL,
KOX(POUIMEHT TMOJIE3HOT0 JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTCHIUAIBHAS DJHEPrus); NpU ONWUCAHWU IPABIIBHO TpPaKTOBAThH
(DM3UYECKUA CMBICT HCIONB3YeMbBIX BEIUYUH, HX OOO3HAUCHHS WU
SJVHULIBI (PU3UYECKUX BEIMYHMH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (U3MUYECKYI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOHTH
rpaUKN U3y4CHHBIX 3aBHCUMOCTEH (PH3MIECKUX BEIUIHH;
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XapaKTepu30BaTh CBOWCTBA Tell, (PU3UUECKHUE SIBJICHHUS U MPOLECCHI,
WCIIOJIB3YA NpaBuila CI0KEHHUS cuil (BAOJIb OJHOU NpsAMON), 3akoH ['yka,
3akoH [lackams, 3akoH ApxuMmena, MPaBWIO PABHOBECHUS pblYara
(6bmoka), «3070TOE  TIPaBHJIO» MEXaHWKH, 3aKOH COXPaHCHUs
MEXaHUYECKOH PHEPruu; Mpu 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIMCHIBATh €r0 MaTEMaTHIECKOE BEIPAKCHNE;

OOBSICHATh (DPU3UYECKUE SBICHHSI, IPOIECCH M CBOWCTBA TEJ, B TOM
quciAe W B KOHTEKCTE CHUTYyallMd IPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBIATh [PUUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOHTH
00BbsicHEeHHE U3 1—2 JOrM4ecKuX I1aroB ¢ ONOpoil Ha 1—2 W3y4eHHBIX
CBOWCTBa  (PUBMYECKWX  SBJICHWH, (U3NYECKHX  3aKOHAa WU
3aKOHOMEPHOCTH;

pelaTth pacueTHele 3a1auyd B 1—2 neHCTBHSA, HUCHONB3Ysl 3aKOHBI U
(hopMyIbl, CBA3bIBaIOIINE (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIOBUS 3afadd  3aluChIBAaTh KPAaTKOE YCIIOBHE, IOACTAaBILITH
(usznueckue BeNIWYUHBI B (POPMYIIBI M TPOBOJAUTH PACUEThl, HAXOIUTD
CIpaBOYHbIC AaHHBIE, HEOOXOAUMBIC Ul pelleHHs 3a7ad, OLCHUBATh
PEaTMCTHYHOCTD MOTYIeHHOH (PU3NIeCKON BETNINHEI;

pacrio3HaBaTh NIPOOIIEMBI, KOTOPBIE MOXKHO PEIINTh IPH ITOMOIIN
(M3MYECKNX METOHOB; B ONHCAHWM WCCICIOBAHUS  BBIACIATH
MIpOBEpPSAEMOE MIPEATIONOKEHNE (rumnoresy), paznuyarhb u
HMHTEPIIPETUPOBATE MOTYUYEHHEIN pe3yabTaT, HAXOAUTh OLMINOKH B X0/
OTIBITA, JIETIATh BBIBOJIBI TI0 €T0 PE3yIbTaTaM;

IPOBOAMUTH OMBITHI 10 HAOMIONCHUIO (DU3MUCCKUX SIBICHUN HIIH
(usnueckux  cBOMCTB  Tem:  (HOpMyIHpOBaTh  MPOBEpsSEMBIC
TIPEATIONOKCHUS, cobuparhb YCTaHOBKY U3 TPEIII0KESHHOTO
000pyHOBaHMS, 3aIUCHIBATE XOJI OIBITA U (POPMYTHPOBATH BEIBOEI,
BBIMOJIHATE TPSIMbIE M3MEPEHUSI PACCTOSHHS, BPEMEHH, MAcChl Telna,
o0beMa, CHIIBI W TEMIeEpaTypsl C HCHOJIb30BAaHMEM AaHAJIIOTOBBIX H
U(POBBIX NPUOOPOB; 3aMHUCHIBATE MOKA3aHHS NPUOOPOB C yUETOM
3alaHHON a0COTIOTHOW TIOTPEITHOCTH U3MEPEHUH;

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKON BEITHMUNHBI
OT JpyToif C UCIOJIH30BAHUEM IPSMBIX U3MEPEHHUH (3aBUCMOCTH MTyTH
PaBHOMEPHO ABIXKYILETOCS Tela OT BPEMEHH JBIDKCHHS TeNa; CHIIBI
TPEHUS CKONBXKEHUS OT CWIBl JABICHUS, KadecTBa 0OpabOTKU
MOBEPXHOCTEH TEN M HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOLIAIH
COMPUKOCHOBEHMsSI Tell; CHUJIBl YIPYTrOCTH OT VIJIMHEHUS TPYKHHBI;
BBITAIKABAIONIECH CHJIBI OT O0BEMa IMOTPYXCHHOW YacTH Tela U OT
IUIOTHOCTH KMJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tena, OT
IyOWHBI, Ha KOTOPYIO IOTPY)KEHO TEJO; YCJIOBHM IUTaBaHHS Tel,

45



YCJIOBHH paBHOBECHS pblYara 1 OJIOKOB); y4acTBOBATh B IIJIAHUPOBaHUH
y4eOHOTO HCCIEHOBAaHUs, COOMpaTh YCTAaHOBKY U  BBINOIHATH
U3MEpEeHHs, Cleys IPEIUIOKEHHOMY IIJIaHy, (UKCHPOBATh Pe3yIbTaThl
NONYYeHHOH  3aBUCHMOCTH  (M3MYECKMX  BEIMYMH B BHIE
IPEIOKEHHBIX TaOIHIl U TPpaKOB, A€NaTh BBIBOIBI 110 Pe3yibTaTaM
UCCIIEIOBAHMS;

NPOBOJUTE KOCBEHHBIE M3MepeHUs (PU3MUECKUX BEIHYHMH (TIOTHOCTD
BEIIECTBA JKUAKOCTH M TBEPAOro Tela; CUla TPEHUS CKOJBXKCHUS;
JaBlIiCHUE BO3JyXa; BBITAJIKHBAIOLIAS CWIA, JeicTByromas Ha
HOTPYKEHHOE B XHIKOCTH TeNO; KOI(P(UIMEHT MONE3HOTO IEHCTBU
IPOCTBIX MEXaHMW3MOB), CIHEIysl NpPEIIOKEHHOH WHCTPYKIUH: TpH
BBINOJTHEHUU U3MEPEHHH COOUPATh 3KCIEPUMEHTAIBHYK YCTAaHOBKY U
BBIYHCIIATH 3HAYEHIE HCKOMOH BEINYNHEI,

coOuofaTh MpaBWila TEXHUKM Oe30macHOCTH Ipu  pabore cC
1a00paToOpHBIM 000PYIOBAaHUEM;

YKa3bIBaTh MPHHIMIIBI AEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOHCTB:
BECHI, TEPMOMETpP, TUHAMOMETp, COOOIIAOIINECS COCyIbl, OapoMeTp-
aHepOWI, pHIYar, MOABIKHBIA M HENOABIDKHBIA OJIOK, HaKIOHHAs
IUIOCKOCTB;

XapaKTepu30BaTh INPHHIMIBL  JEHCTBHA W3Y4YEHHBIX IMPHOOPOB
U TEXHUYECKUX YCTPOMNCTB C OMOPOM Ha UX OmHCaHUs (B TOM YHUCIE:
HNOAIIMIHNAKH, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHII TIpecc,
MaHOMETpP, BBICOTOMEp, TOPIIHEBOH HACOC, aPEOMETp), HCHONbB3YS
3HAHUS O CBOMCTBAX (PU3UUECKUX SBICHUH U HEOOXOIUMBIE (pU3nIecKre
3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOANTDG TPHUMEpsl / HAXOAUTh WHPOPMALMIO O MpUMepax
MPaKTHYECKOTO HMCIOJIB30BAaHNS (U3NIECKUX 3HAHMH B MOBCEIHEBHOM
JKU3HU Ui o0ecrieueHns 0e30MacHOCTH MpU oOpalleH!: ¢ mprudopamu
U TEXHUYECKUMH YCTPONHCTBAMH, COXPAHCHHS 3/I0POBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO IIOBEACHHS B OKPYKAaIOWIeH cpexe; MpUMepsl
BKyaga poccuiickux (/1. 1. Mennenees, M. B. JlomoHocoB, u 1p.) u
3apyoexubix (I Famuneit, P.T'yx, E.Toppuuemnu, Bb. Ilackans,
Apxumen W Ap.) YUCHBIX-(DM3UKOB B pa3BUTHE HAayKW, OOBSCHEHHE
MPOLIECCOB OKPYIKAOIIEro MUpPa, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;
OCYIIECTBIATE OTOOp HMCTOYHMKOB HH(popMmanuu B cetn HHTEepHET
B COOTBETCTBHUHM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCST 3HAaHWH W IyTeM CpaBHEHMS Pa3JIMYHBIX HCTOYHHKOB
BBIJIETIATh HH(OPMAIMIO, KOTOpas SABIAETCA INPOTUBOPEYMBON HITH
MOYeT ObITh HEJOCTOBEPHOM;

UCIIONb30BAaTh IIPM  BBHINIOJHEHWH y4eOHBIX 3aJaHWii  HaydHO-
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TOMYJISIPHYIO JIUTEpaTypy (pU3Mdeckoro colepKaHus, CHPaBOYHEIC
MaTepualbl, pecypchl cetu  VHTepHeT; BiaxeTh NpuUeMaMu
KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus MH(OOPMALUN H3 OIHOM
3HAKOBOI CUCTEMBI B IPYIYIO;

co3/1aBaTh COOCTBEHHBIE KPATKUE MICEMEHHBIE M YCTHBIE COOOIIICHNUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(POPMALIUH (PU3HMUECKOTO COICP)KAHHS, B
TOM 4YHCIE MOyOJNMYHO [eNaTh KpPaTKHEe COOOIIEHHS O pe3yiabTaTax
IPOEKTOB MM Yy4eOHBIX HCCIEIOBAaHUM; MpH 53TOM TIPaMOTHO
WCIIONIb30BaTh H3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKJIATh BBICTYIUIEHUE NIPE3EHTaLUEN;

MIPU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIIEIOBAHUU paclpeleniTh
0053aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 33Ja4aMu,
CIICIUTh 3a BBINOJHEHHEM IIJIaHa JEHCTBHUM, aJeKBaTHO OLCHUBAThH
COOCTBEHHBI BKJIQ B  JESATEIBHOCTh TPYIIBL, BBHICTPAHBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUIUTHIBAasi MHEHUE OKPYKAIOIINX.

8 Kitacc

[IpenmerHpie pe3ynpTaThl Ha 0a30BOM YpPOBHE IOIDKHBI OTpPaXKaTh

c(hOPMHUPOBAHHOCTh Y 00yUaIOIUXCS YMEHUIL:

UCIIOJIB30BAaTh IOHATHS: Macca W pa3Mepbl MOJEKyJ, TEIJIOBOE
JBWKCHHE aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSHUSI BEIECTBA,
KPHUCTAIUIMIECKUE U aMOp(HEIE TeJa, HACHIIICHHBIN U HeHACHIICHHBIHA
nap, BIQKHOCTB BO3yXa; TEMIIEPATypa, BHYTPEHHSIS SHEPT Us, TETUIOBOH
JIBUTATEIb; DJIEMEHTAPHBIN DIIEKTPUUECKUH 3apsijl, SIMEKTPUIECKOE MoJIE,
NPOBOAHUKHA W JWDIICKTPUKH, TOCTOSHHBIA JICKTPHUSCKUHA TOK,
MarHUTHOE TI0JIC, HHAYKIIMOHHBIN TOK;

pas3jnvaTh SABJICHUA (CMa‘II/IBaHI/IC, KaluJIJIApHBIC SBJICHHUSA, TCIJIOBOC
pacimpeHue/cxxaTue, Terionepeaayda (TermIonpoBOIHOCTh, KOHBEKITHS,
W3JIydeHHe), TEIUIOBOC pPaBHOBECHE, IUIABICHHE, KPHCTAIUTH3AIIS
(oTBepmeBaHue), HCIApeHHe, KOHICHCAIWS, KHIICHHE; JJICKTPH3aLHsI
TeI,  B3aUMOJEHCTBHE  DIIGKTPUUECKUX  3apsjioB,  JCHCTBHA
3JIEKTPUIECKOTO TOKa (TEMJIOBOE, XUMHUECKOE, MAarHUTHOE), KOPOTKOE
3aMbIKaHUE, B3aMMOACWCTBUE MAarHUTOB, JAEUCTBHE MAarHUTHOTO MOJIS
Ha IMMPOBOJIHHUK C TOKOM, JICKTPOMAarHuTHas I/IH)IyKL[I/IH) 110 OITMCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIHOHIUX
JTaHHOE (PU3UUECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX  (U3MUYCCKUX  SIBICHHI
B OKPY)KAIOILIEM MHpE, B TOM YHCIE (PU3UYECKUC SBICHUS B HPUPOJIE:
IMMOBEPXHOCTHOC HATHKCHUE U KallWUIAPHBIC SBJIICHUA B IIPUPOJEL,
KpUCTaJUIbl B mpupone, usnyueHue CoiHIa, 3aMep3aHHe BOIOEMOB,
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MoOpckue Opu3bl, 0O0pa3oBaHHME pOCHI, TyMaHa, WHEs, CHera;
JNIEKTPUYECKUE SABJICHUS B aTrMocdepe, JIEKTPUUECTBO JKUBBIX
OpPraHU3MOB; CTaTHUUYECKOE JJIEKTPUYECTBO; MAarHUTHOE IIOJEe 3EMIIH,
Ipeiid TONIOCOB, PONh MATHUTHOTO MOJS JJS JKH3HH Ha 3emie,
MOJIIPHOE CHUSIHME; MPU 3TOM IEPEBOIUTH IPAKTUUYECKYIO 3ajady B
y4eOHYIO, BBIICNIATh CYIIECTBCHHBIC CBOWCTBA/TIPU3HAKH (DU3MUCCKUX
SIBJICHUI;

ONMCHIBATh M3YYECHHBIE CBOMCTBA Teld M (U3IUYECKUE SBICHHS,
UCTIONB3YyA (PU3NUECKHE BETMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIus,
KOJIMYECTBO TEIUIOTHI, YAEJbHas TEIUIOEMKOCTh BEILECTBA, YIAEIbHAs
TEIUIOTa CTOpaHUs TOIUIMBA, YAeJbHas TEIUIOTa IUIABJICHHUs, yAeIbHas
TEIIoTa MapooOpa30BaHUsl, OTHOCHUTENIbHAS BIAXHOCTh BO3/YXa,
K02(p(OUIHEHT ITOJIE3HOTO ASHCTBHUS TEIIOBON MAIIIHEIL, AJIEKTPUICCKHUI
3apsifl, HANpPSDKEHHOCTb — DJIEKTPHUECKOrO  TOJIs, CHUiIa  TOKa,
3MEKTPUYECKOE HaNpsDKEHHE, COINPOTUBIICHUE MPOBOAHUKA, YAEIbHOE
COIIPOTHBJICHUE BEIIECTBA, PadOTa M MOITHOCTD JIEKTPHUYECCKOTO TOKA,
WHAYKLIUS MAarHUTHOTO II0JI, MAarHUTHBIM IIOTOK); IpPHU ONHUCAHUU
MPaBUWJIBHO TPAKTOBAaTh (PU3WYECKUIM CMBICI HCIOJIb3YyEeMbIX BEJIWYHH,
0003HAYCHUS U CAMHHUIBI (PU3MUSCKUX BEIUYHMH, HAXOMUTh (HOPMYJIHI,
CBS3BIBAIONINE NAHHYIO (PH3MYECKyl0 BEIHYMHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTH rpapUKu U3yUeHHBIX 3aBUCUMOCTEH PU3HUecKux
BEJIMYUH;

XapaKTepH30BaTh CBOWCTBA Tell, (PU3MYECKUE SBICHHUS M TIPOLECCHI,
UCIOJIb3ys OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETHYECKOH TEOPHH
CTPOCHHSI BEIIECTBA, ypaBHEHHE TEIJIOBOro OanaHca, 3akoH KyinoHa u
MPUHIUI CYMEPIHO3UIUN TOoJiel (Ha KauyeCTBEHHOM YpOBHE), 3aKOH
COXpaHEHUs SJIEKTPUYECKOro 3apsaa, 3akoH Oma Uil yyacTKa LemH,
3akoH /[xoyns—IJIeHna, 3aKkOH COXpaHEHUs DHEPTUH; IIPU ITOM JaBaThb
CIIOBECHYIO (POPMYJINPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMaTHUECKOE
BBIPaXKECHHUE;

OOBSICHATh (DPU3UUECKUE TPOIECCHl W CBOWCTBA TEN, B TOM YHCJIE U B
KOHTEKCT€  CUTyallMl  [PaKkTHUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH IPUYUHHO-CJICJICTBEHHBIE CBSI3HU, CTPOUTH OObSICHEHHE U3 1—
2 JIOTMYECKHX INAroB C OHOpoil Ha 1—2 W3y4YeHHBIX CBOWCTBA
(u3HUecKuX SBIICHUN, PU3NISCKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEHH;
pemaTh pacyeTHble 3a7aud B 2—3 JEHCTBUSA, UCIOJB3YS 3aKOHBI U
(hopMyel, cBs3BIBaIONIME (PU3MUSCKUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBHS 33/1a4¥l 3alMChIBaTh KPAaTKOE YCIIOBHUE, BBISBIATH HEAOCTATOK
JAHHBIX [UI peIICHWsS 3a/Ja4d, BBHIOMPATh 3aKOHBI H  (HOPMYIIHL,
HEOOXOAMMBIC JUIA €€ PEIICHHUs, MPOBOJUTh pacdeThl U CPaBHUBATH
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HOTy4eHHOE 3HaYeHHe (PM3UIECKOM BETMINHBI C U3BECTHBIMU IaHHBIMU;
pacrosHaBaTh INPOONEMBI, KOTOPBIE MOXKHO DPEIIUTh MPU HOMOIIH
(U3MIECKUX METONOB; UCIIONb3Ys ONICAHUE MCCIESIOBAHMUS, BBIAEIATH
IpOBEpsIeMOE TIPEAINONOKEHHE, OLEHMUBATh IPAaBHIBHOCTh MOPAIKA
MPOBEJICHUS HCCIIEI0BaHMUs, JIEJIaTh BEIBOABI,

IPOBOJUTH ONBITEI 10 HAOMIONCHUIO (U3MUYECKUX SIBICHUH WIH
¢usmyeckux CBOMCTB Ten (KAamWUIAPHBIE SBJIEHHSA, 3aBHCHMOCTD
JaBICHUS BO3IyXa OT €ro o0beMa, TeMIepaTypsl; CKOPOCTH Ipouecca
OCTBIBaHUSI/HaIPEBAHUS npu U3IIy4eHUU oT 1BETA
M3JTy4aloIIei/ ToTJIoaroIIel TOBEPXHOCTH; CKOPOCTh MCIIAPEHHS BOBI
OT TeMIIePaTyphl KUAKOCTH U IUIOLIATIN €€ TOBEPXHOCTH; SIEKTPU3ALII
TeJl W B3aUMOJCHUCTBHE 3JIEKTPUUECKUX 3apsiOB; B3aUMOAEHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIM3allis MarHUTHBIX IOJIEH MOCTOSIHHBIX
MarHuTOB; AEHCTBUS MAarHUTHOTO MOJNA HA IPOBOJHHK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTA, CBOMCTBA 3JCKTPOABUIATEIIS MOCTOSHHOTO
TOKa): (hOpMyJIUpPOBATh IIPOBEpSiEMble MPEIIOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 NPEATIOKEHHOT0 000PYIOBAaHNS; ONMCHIBATH XOJ{ OTbITa U
(hopMyIHPOBATH BEIBOJIBI;

BBIMOJHATE HPSAMBIE M3MEPEHHUs] TEMIIEPaTypbl, OTHOCUTEIBHOM
BIQXXHOCTH BO3JyXa, CWJIBI TOKA, HANpPsDKEHHUsS C HCIOJIb30BAHUEM
AHAJOTOBBIX MPHOOPOB M JATIMKOB (PU3MUECKNX BENUYHH; CPABHHBATH
Pe3yIbTaThl H3MEPEHNI! ¢ yIeTOM 3aJaHHOH aOCONIIOTHON ITOTPEITHOCTH;
MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKON BEITHMUNHBI
OT Jpyrod ¢ HCIOJB30BAHHEM TMPSMBIX W3MEpPEHHH (3aBHCUMOCTD
CONPOTHBIICHHUS TPOBOAHUKA OT €ro JUIMHBI, IUIOMAIH ITONEPEeIHOTO
CEUECHHUS] W YIETBHOTO COTNPOTHBIICHHS BEIIECTBA ITPOBOIHHKA; CHIIBI
TOKa, HAYIIErO uepe3 MPOBOJHHK, OT HANPSHKEHUS Ha MPOBOAHUKE;
UCCIIEIOBaHUE TIOCJIENOBATENIFHOTO W MApaJlIEIbHOTO COCIUHECHUH
MPOBOJHHUKOB): TUIAHUPOBATH HCCIEAOBAHNE, COOMPATh YCTAaHOBKY H
BBINOJIHSATE U3MEPEHUS, CIIeAYs MPEIJIOKECHHOMY IUIaHy, (PUKCHPOBAThH
Pe3yNbTaThl MONYYCHHOM 3aBHCHMOCTH B BHUIE TaONMI[ U TpaduKoOB,
JeTIaTh BBIBOJIBI 110 PE3yIbTaTaM UCCICHOBAHMS;

MPOBOJIUTH KOCBEHHbIE M3MEPEHUS (PU3NUECKNX BETHIHH (KOTHIECTBO
TEIUIOThl, yJelbHAas TEIJIOEMKOCTh  BELIECTBA, CONPOTHUBIICHUE
MPOBOAHIUKA, pad0Ta ¥ MOIIHOCTH ANEKTPUIECKOTO TOKA): INIAHHPOBATH
U3MEpeHHs, COoOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, Clemys
HPEAJIOAKEHHON NHCTPYKIUH, U BBIYUCIIATD 3HAUECHHE BETUUUHBI;
coOofaTe MpaBWia TEXHUKH O€30mMacHOCTH Tpu  pabore ¢
n1abopaTopHBIM 000pYIOBAaHHEM;

XapakTepu30BaTb IMPUHLUNBI  ACHCTBUA M3YYEHHBIX HPUOOPOB
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Y TEXHUUYECKUX YCTPOMCTB C OMOPOil Ha MX omucaHus (B TOM YHUCIE:
CHCTEMa OTOIUICHHSI JIOMOB, TUTPOMETpP, IICHXPOMETp, [BUTATEIh
BHYTPEHHETO CrOpaHUs, IapoBas TypOHMHA, aMIIEpMETp, BOIBTMETP,
CUETYHK BJIEKTPUYECKON SHEPrHuM, JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HAarpeBaTeIbHBIC  AJIEKTPONPHOOPH  (IIPUMEPHI),  AIIEKTPUIECKHUE
NPEIOXPAHUTENH; JJIEKTPOMATHHUT, 3JCKTPOABHUIATENH MOCTOSHHOTO
TOKA), HCIOJIb3YS 3HAHHUA O CBOWCTBaX (U3MUECKUX SBICHUUH H
HeoO0XoauMble (PU3HYECKUE 3aKOHOMEPHOCTH;

pacIio3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPHTEIbHBIC
npubOpEl 10 CXeMaM H  CXEMATHYHBIM PHCYHKaM  (KHIKOCTHBIN
TEPMOMETp, TEPMOC, TICHUXPOMETp, TUTPOMETpP,  BIIEKTPOCKOII,
3JIEKTPOMETpP, MCTOYHUK TOKa, KIIFOY, PE3HCTOp, PEOCTaT, JIaMIIOYKa,
aMIIepMETp, BOIBTMETP); COCTABIATH CXEMBI DIICKTPHUSCKHUX LENel C
MOCNeNOBaTeIbHBIM M MapajuleJIbHBIM — COEJAMHEHHUEM 3JIEMEHTOB,
pasyinyasi ycJIOBHbIE 0003HauUEHHS 3JIEMEHTOB JIEKTPUUYECKUX LICTIEH;
OPUBOIUTE  TPUMEPHI/HAXOAUTh  HHPOPMAIMIO O  IIPUMEpax
MPaKTUIECKOTO UCIIONB30BAHU (PH3HMUCCKUX 3HAHWN B MOBCEIHEBHOMN
JKU3HU T o0ecrieueHrs 0€30IacCHOCTH TPU OOpaIleH|H ¢ TprOopamMu
Y TEXHUYECKHUMH YCTPOMCTBaMHU, COXPAHEHUS 3/I0POBbS U COOIOICHHS
HOPM DJKOJOTHYECKOTO TIOBEICHHS B OKpPYXKAaloIeil cpene; MpHUMEpHI
BKJIaga poccuiickux (M.B. Jlomonocos, U. U. TTon3ynos, B. B. Tletpos,
O. X.Jlenn, TI'.B.Puxman, I JI. lllummmnar, b. C. SIlxko6u u ngp.) u
3apyoexsbix (P. bpoyn, Ux. [xoyns, [bx. Yarr, B. I'mnGepr, I'. Om,
X K. Opcren, A. M Ammep, M. ®@apanelt, u 1p.) y4eHBIX-(GU3UKOB B
pasBUTHE HAyKd, OOBSICHEHHME IIPOIECCOB OKPYXKAIOUIETO MHpa, B
Pa3BUTUC TEXHUKHU U TeXHOJ’IOFHﬁ;

OCYIIECTBIIATh MOUCK MH()OPMAIUH (PUIUIECKOTO CONCpPIKAHUS B CETH
WuTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAHWM W TyTeM CpaBHEHHS
JOIIOJJHUTCIBbHBIX HCTOYHHUKOB BBIACIIATH I/IH(bOpMaHI/II-O, KOoTOpas
SIBJISIETCS] IPOTHBOPEUHNBON MITH MOKET OBITH HEJOCTOBEPHOM;
WCIIONIF30BaTh TIPH  BEHINONIHEHWH YYEOHBIX 3amaHuil  HaydHO-
TOMYJISIPHYIO  JIUTEpaTypy (pU3HIecKkoro conepKaHus, CHpPaBOYHEBIC
MaTepHanbl, pecypcel ceTd VHTepHeT; BlIameTp IpUEMaMHU
KOHCTICKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMAIMKA W3 OJHOU
3HaKOBOH CUCTEMBI B IPYTYIO;

CO3l1aBaTh COOCTBEHHBIC NMMCHMEHHBIC M KPaTKHE YCTHBIC COOOIICHUS,
0000mas MHGOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (QH3HYECKOTO
COACpKaHUsA, B TOM YHCIIC I'Iy6J'[I/IIIHO MNpEaACTaBIATh PE3YyJIbTAThL
MPOEKTHON UJIM UCCIIEN0BATENbCKOM 1€ TEIbHOCTH; IIPH 3TOM I'PaMOTHO
UCIIOJIF30BAaTh M3YYCHHBIN IOHATHUHHBIA ammapar Kypca (U3HKH,
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COIMPOBOXK/IATh BBHICTYIIEHUE NIPE3EHTALINEH;

IPY BBITIOJIHEHWH Y4YeOHBIX HPOEKTOB M HCCIEIOBAHUNA (H3MUYECKUX
MIPOIIECCOB pACIPENeATh OOS3aHHOCTH B TPYIIIE B COOTBETCTBHH C
[IOCTaBJIEHHBIMU 3a/la4aMH, CJIICIUTH 3a BBIIIOJHEHUEM IUIaHa JeicTBUI
U KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIA BKJAa B
JIeATENILHOCTh TPYIIIbI; BBICTpauBaTh KOMMYHUKaTUBHOE
B3aUMOEHUCTBHE, IPOSBILSS TOTOBHOCTE pa3periaTh KOHPIUKTHI.

9 kiacce

Hpel[MeTHBIe pe3yiibTaTbl Ha 0a3oBoM YPOBHE OOJDKHBI OTpaXaTb

c(hOpMHUPOBAHHOCTH Y 00YJAFOIINXCS YMEHUH:

UCIIONIB30BAaTh MOHATHS: CHCTEMa OTCYeTa, MaTepuaibHas TOYKa,
TpPaeKTOpHS, OTHOCHUTEIIBHOCTh MEXaHHYECKOTO JBYKCHUS,
nedopmarms (ynpyras, IIacTUUecKast), TPEHUE, LICHTPOCTPEMUTEIILHOE
YCKOPEHHE, HEBECOMOCTh M IICPErPY3KH; LIEHTP TSDKECTH; aOCOIIOTHO
TBEPIOE TEJO, LCHTP TSDKECTH TBEPHOrO Telld, PaBHOBECHE;
MeXaHH4YeCKHe KOoleOaHHs U BOJHBI, 3BYK, MH(Pa3BYK M yJIbTPa3BYK;
9JIEKTPOMAarHUTHBIE BOJHBI, IIKaja 3JEKTPOMarHUTHBIX BOJH, CBET,
0JIM30PYKOCTD U JANBHO30PKOCTH, CHIEKTPHI HCITyCKaHUS M OTJIOLICHNS;
anbda-, 6eTa- ¥ raMMa-U3IIy4CHHUs, H30TOIbI, sIepHast SJHEPreTHKa;
pa3nuyath sSBJIEHHS (PaBHOMEPHOE M HEpaBHOMEPHOE MPSIMOJIMHEHHOe
JBIDKEHHUE, PaBHOYCKOPEHHOE IMPSIMOIMHEHHOE JBIDKEHHE, CBOOOIHOE
naJeHue Tell, KPUBOJMHEHHOE IBIDKCHHE, PABHOMEPHOE JBH)KCHHUE 10
OKPY)KHOCTH,  B3aUMOJCHCTBHE  TeJl, PpEaKTUBHOE JBWKCHUE,
KoJyiebaTeTpHOE IBIDKEHHE (3aTyXalOIINe U BBIHYKICHHbIE KOJIeOaHus),
PE30HAHC, BOJHOBOE IBIDKCHHE, OTPAKCHHE 3BYKa, NPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaKEHHE M IPEIOMICHHE CBETa, IOJHOE
BHYTPCHHEE OTpPa)KCHHE CBETA, Pa3JIOXKCHHE OEJIOro CBETa B CHEKTP U
CJIOKCHHUEC CICKTPAJIbHBIX LBETOB, AUCICPCHUA CBETA, CCTCCTBCHHAA
PaaANOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOrO CIEKTPa M3Iy4CHHS)
MO0 ONHMCAHHUK HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBEC OIIBITOB,
JEMOHCTPHPYIOLIMX JaHHOE (H3NYECKOE SBJICHHE;

pacro3HaBaTh TPOSBICHHE W3YyYEHHBIX  (U3MUECKUX  SBIICHHMIA
B OKpY>KarolleM Mupe (B TOM 4yucie (GU3MYECKHE SBICHUS B IIPUPOIE:
INpUJIUBbI W OTJIMBBI, JBWKCHUEC IUIAHCT CosiHeuHOH CHUCTEMBI,
PCAKTUBHOC [JIBM)KCHUEC IJKHMBLIX OpPraHu3MOB, BOCIPUATHUE 3BYKOB
JKMUBOTHBIMH, 3E€MJICTPSICEHHE, CEHCMHWYECKHE BOJIHBI, I[yHaMH, 3XO,
I[BETa TeJ, ONTHYECKUE SBJICHUS B TPHUPOJIE, OMOIOrHYecKoe NeHCTBHE
BUJUMOTO, YJIbTPa(HOIETOBOTO U PEHTTCHOBCKOTO HW3IYYCHHUH;
€CTECTBEHHBIII  PagMOAaKTHBHBIN  (OH,  KOCMHYECKHE  Jy4H,
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paluOaKTUBHOE U3JIydyeHHE MPUPOAHBIX MUHEpANOB; JAeHCTBUE
pPagMOAaKTHBHBIX U3JIy4eHHH HA OpPraHU3M 4UENOBEKa), MpPU ITOM
IEepEeBONUTh  MPAKTHYECKYI0 3amady B  y4eOHYIO, BBLIENIATH
CYIIECTBEHHBIE CBONCTBA/IPU3HAKH (PM3NYECKHX SIBICHHI;

OIICHIBATh U3YUCHHBIE CBONCTBA TeN M (HPM3NUECKUE SBICHUS, HCIONIB3YS
¢u3ndeckne BENMUUUHBI (CpemHAS CKOPOCTh IEPEeMEINeHUs, CPEIHs
IyTeBasi 1 MTHOBEHHAs! CKOPOCTh TeNa IIPH HEPaBHOMEPHOM JABIIKCHUH,
YCKOpEHUE, NepeMelleHNe, yTh, JIMHEHHAs U yIJIoBas CKOPOCThb, CHUNA
TpeHUs, CUJAa YIPYrOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO
HaJieHus], BEC Tella, UMITYIIbC Tella, UMITYJIbC CHIIbI, MEXaHI4YecKas paboTa
U MOIIHOCTb, MOTECHIMAIbHAS 3HEPTUsl MOJHATOIO0 HaJ IOBEPXHOCTBHIO
3eMJIM Tella, OTEHIUAIbHAS SHEPTHs CXKATON MPY>KUHBI, KHHETUYECKast
SHEPTHs, MTOTHASI MEXaHWIECKasi SHEPIHs, IEpHO U JacToTa KoJieOaHuH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa H BBICOTA TOHA, CKOPOCTb CBETa,
MIOKa3aTelIb MPEIOMIIEHHS CPe/ibl); IPH OIMCaHUH IIPABUIBHO TPAKTOBATh
(I3UYECKUI CMBICT UCTIONB3YeMBIX BEIHYNH, 0003HAYEHHS U CIWHHIIEI
(I3HYecCKNX BENWYMH, HaXOAWTH (HOPMYIBI, CBS3BIBAIONINE JAHHYIO
(bU3HUYECKYI0 BEIMYMHY C JPYIMMH BEJIUYHMHAMH, CTPOUTH TIPadUKH
M3YYCHHBIX 3aBICHMOCTEH (PU3MUECKIX BEIIMINH;

XapaKTepH30BaTh CBOWCTBA TeJ, (pU3MUECKHE SBICHHS M IPOLECCH,
HCTIONB3YsI 3aKOH BCEMUPHOTO TATOTEHNUS, IIPUHIIHI CYTIEPIIO3HIIIH CHII,
NPUHIMI OTHOCUTEIBbHOCTH [lamunesi, 3akoHel HpIOTOHA, 3aKoOH
COXpaHCHUS UMITYJIbCa, 3aKOH COXPAHEHHUS YHEPTUH, 3aKOHBI OTPAKECHUS
U TIPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHWS 3apsIOBOTO U MAaCCOBOTO
qHCeJ NIPU SACPHBIX PEaKNUsAX, 3aKOH PAJAMOAKTUBHOTO pacmana; Ipu
3TOM J1aBaTh CJIOBECHYIO (DOPMYJHPOBKY 3aKOHA M 3aIMCHIBATh €TI0
MaTeMaTHYEeCKOE BBIPAKEHHUE;

OOBSICHATH (PU3UUECKHE IPOLECCHI U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE  CHTyallMii  IpPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBIISITH IPHUUHHO-CIICACTBECHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—
3 JOrMYecKux IIaroB C Omopoi Ha 2—3 W3YYCHHBIX CBOMCTBA
(u3HUIEeCKUX SBICHNH, PU3NUECKNX 3aKOHOB NI 3aKOHOMEPHOCTEH;
pemiate pacueTHble 3agaud (ONMHparolIecs Ha CUCTeMYy H3 2—
3 ypaBHEHUH), HCHOIB3YySl 3aKOHBI W  (OPMYJIBI, CBSI3BIBAIOIIUC
¢usnyeckie BENMYMHBI: Ha OCHOBE aHaIM3a YCIOBHA 3aJadud
3aMUCHIBATh  KPAaTKOE YCIOBUE, BBIBIATh HENOCTAIOIUE WU
M30BITOYHBIC AaHHBIC, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIC
JUIl pELICHUsi, MPOBOAUTH PACUYETHl U OLIEHUBATh PEAIUCTUYHOCTh
MOTy4EHHOTO 3HaueHUS (PU3MIECKON BETHIHHEI;
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pacro3HaBaTh NPOOJIEMBI, KOTOPBIE MOXHO PEUINTh IPH ITOMOIIU
(hU3UUECKUX METOJIOB; UCIIONB3Ysl OMUCAHUE HCCIICIOBAHUS, BBIICIATH
[poBepsieMOe TPENOIOKEHNE, OLEHUBATh IMPABUIBHOCTh MOPS/IKA
NPOBE/ICHHs HCCIICAOBAaHKs, JeNaTh BBIBOJbI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOTFOICHHUI U OIIBITOB;

[POBOJIUTH OMBITBI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUI WITH
(hM3HUYECKUX CBOKMCTB TeN (M3ydeHHe BTOPOTo 3akoHa HproToHA, 3aK0oHA
COXpaHEeHHUs SHEPTHH; 3aBUCHMOCTh [IEpHOJIa KOIeOAHUH MPYKHHHOTO
MAasITHUKA OT MacChI Tpy3a M dKECTKOCTH MPYKUHBI U HE3aBUCHUMOCTh OT
aAMIUTUTYBl MaJbIX KOJICOAHMIA; MPSIMOJIMHEHHOE pPAacIpOCTpaHCHUE
CBeTa, pasjioKeHHe Oeloro cBeTa B CIEKTP, H3Yy4eHHE CBOWCTB
n300paKeHUs B TUIOCKOM 3€pKaJie ¥ CBOWCTB M300pakeHHs MpeMeTa B
coOuparoIeil TrH3e; HAOIOJCHNE CIUIOIIHBIX U JTUHEHYATHIX CIIEKTPOB
W3IYyYCHHS): CaMOCTOSTENILHO COOMpPATh YCTAHOBKY W3 H30BITOYHOTO
HaOopa OOOPYMOBaHHUS; OMUCHIBATH XON OIBITA M €r0 Pe3yJbTaThl,
(hopMyIHUpPOBATh BHIBOJIBL;

MPOBOIHUTH IIPH HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHH, OIIPe eSSt
CpelHee 3HAYCHHE H3MepsieMOil BeanvuHbI ((OKYCHOE pacCTOSIHUE
cobuparomei JIUH3BI); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHHS/U3MEPUTEITBHOTO TIPUOO0Pa;

[POBOIUTh HCCIEAOBAHHE 3aBUCHMOCTEH (DU3MYECKHUX  BENUYHH
C HCIIOJIb30BAHUEM MTPSIMbBIX U3MEPEHUI (3aBHCUMOCTb ITyTH OT BPEMEHH
[PU PABHOYCKOPEHHOM J[BIDKCHUH O3 HaYaIbHON CKOPOCTH; IIEPUO/Ia 1
YaCTOThI KOHe6aHI/II>'I MaTEeMaTH4YCCKOIro MassTHHKA OT IJIMHbI HUTH,
3aBUCHMOCTH yIJia OTP&XEHHUsl CBETa OT yrila MajeHHs U yria
OpENIOMIICHHST OT yIJia TMajeHHs): IUIAHUPOBaTh HCCIIEOBaHHUE,
CaMOCTOSITEIBHO COOMpPATh YCTAHOBKY, (DUKCHPOBATH PE3YJIHTATHI
MOJTYYEHHOH 3aBUCHMOCTH (PM3NYECKUX BEIMYHH C yIETOM 3aaHHOM
MOTPEIIHOCTH U3MEPEHUiA B Bue TaONuIl 1 rpaduKOB, JeIaTh BHIBOIBI
T0 pe3yJIbTaTaM HCCIIeIOBaHNUS;

MPOBOAMUTH KOCBEHHBIE H3MEPEHUS (HU3MUECKUX BEIMUYHMH (CpemHss
CKOPOCTh U YCKOpEHHE Tejda IMPH PABHOYCKOPEHHOM JIBIIKCHHHU,
YCKOpEHHE CBOOOHOTO TaJeHUSs, KECTKOCTh MPYKUHBI, KOADOUIIUSHT
TPEHUs CKOJBXCHUS, MEXaHWYeCKas pabdoTa W MOIIHOCTh, YacTOTa U
HepuoJ; KONeOaHWH MaTeMaTHYECKOTO0 U MPYKMHHOTO MAasTHHUKOB,
ONTHYECKAsl CHJIA COOMpArOIedl JHMH3BL, pAJUOAKTUBHEIN (OH):
TUTAaHHPOBATh M3MEPEHUS; COOUPATh IKCIIEPUMEHTANBHYIO YCTAaHOBKY H
BBIIIOJIHATE ~ U3MEPEHMs, CleQys IPEeNIOKEHHOHM  HMHCTPYKLUY;
BEIYUCIITh 3HAYCHHWE BEJIMYMHBI U aHAIU3UPOBATH IOJYYCHHEBIC
Pe3yIbTATHI,
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coOofaTh MpaBWiia TEXHUKH O€30MacHOCTH Tpu  pabore ¢
nabopaTopHBIM 000PYIOBAHUEM;

pa3In4aTh OCHOBHBIC NPU3HAKH H3YyYCHHBIX (DH3MYECKUX MOAEICH:
MaTepHanbHas TOUKa, a0COIMIOTHO TBEPIOE TEJO, TOUCUYHBIH UCTOUYHHK
CBETa, JIyd CBETa, TOHKAs JHH3a, IUIAHETapHas MOJENIb aTroMa,
HYKJIOHHAs. MOJIEJIb AaTOMHOTO S/pa;

XapakTepH30BaTh IMPHUHIUNGI AEHCTBHS W3YYEHHBIX IPHOOPOB
U TEXHUYECKUX YCTPOHCTB C OMOPOH HAa MX OMHCAaHUS (B TOM YHCIE:
CHHUIOMETpP, JATYUKH IOJOKECHUS, PACCTOSHUS M YCKOPEHHUS, paKera,
9XO0JIOT, TpaHcpopMaTop, OYKH, MEpHUcKol, ¢oToanmnapar, Jyrna,
MHUKPOCKOI, TEJECKOIl, ONTUYECKHE CBETOBOIBI, CIEKTPOCKOIL,
JIO3UMETp, Kamepa BuibcoHa), HCIIONB3YyS 3HAHUS O CBOWMCTBAX
(busHuecKuX SBJICHUN U HEOOXOAUMBIE (hU3UYECKHe 3aKOHOMEPHOCTH;
UCTIONIB30BaTh CXEMBI M  CXEMAaTUYHblE PHUCYHKH  M3YYEHHBIX
TEXHUYECKUX YCTPOKCTB, HU3MEPHUTEIIbHBIX mpubopoB u
TEXHOJIOTHYECKAX IIPOIECCOB TPH PEIICHHH YIeOHO-IIPAKTUICCKUX
3a]]a4; ONTHUYECKHUE CXEMBI JUIsl TOCTPOSHHs M300pakeHH B IIOCKOM
3epKajie U cobuparoluei JIH3e;

OPUBOIUTE  TPUMEPHI/HAXOAUTh  WHPOpPMAIMIO O  IIPUMEpax
MPaKTUIECKOTO UCIIONB30BAHUS (PH3HMUCCKUX 3HAHWN B MOBCEIHEBHOM
JKU3HU T o0ecrieueHrs 0€30IacCHOCTH TPU OOpaIleH|H ¢ TprOopamMu
Y TEXHUYECKHUMH YCTPOMCTBaMHU, COXPAHEHUS 3/I0POBbS U COOIOICHHS
HOPM DKOJIOTHYECKOTO IOBEJCHUS B OKPYXKAIOMIEH cpene; HpUMepHI
Bimaga  poccmiickux (K. 3. LlnonkoBckuid, 1. B. Memepckui,
H. E. Xykosckuii, C. I1. Kopones, M. [I. UBanenko, U. B. KypuatoB u
ap.) u 3apyoexneix (WM. Hetoron, I'. Kapenmum, JI. beprymu,
Jx. Makcsemn, I'. I'epri, B. Pentren, A. bekkepens, M. CkiiomoBckasi-
Kropnu, 3. Peszepdopa u np.) yueHbIX-(U3UKOB B pa3sBUTHE HAYKH,
00BsICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHUE TEXHHUKH U
TEXHOJIOTHif;

OCYIIIECTBIISITh TIOUCK MH(POpPMANUK (PU3UUECKOTO COJIEpIKAHUs B CETH
WNHTepHeT, CaMOCTOATENbHO  (OPMYNHUPYsS TOMCKOBBIM  3ampoc,
HAaXOJWTh TYTH  OMNpENEeNeHUs  JOCTOBEPHOCTH  IMONy4EeHHOU
HHPOpPMAIIMA HA OCHOBE HMCIONIUXCS 3HAHUH W JOIOJHUTEIBHBIX
WCTOYHUKOB;

HCIIOJIB30BaTh npu BBIIIOJITHCHUHN y‘Ie6HbIX 3aIIaHHﬁ Hay4YHO-
MOMYJISIPHYIO JTUTEpaTypy (DU3HUECKOTO COJACpIKaHUsl, CIPABOYHBIC
MaTepuallbl, pecypchl ceTd VIHTepHET; BlaAeTh NpUEeMaMH
KOHCIICKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus MHM)OPMALUN H3 OIHOM
3HAKOBOI CHCTEMEI B IPYTYIO;
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CO3l1aBaTh COOCTBEHHBIC MMCEMEHHBIC U YCTHBIC COOOIICHHUS Ha OCHOBE
UH(POPMAIIMH U3 HECKOJIBKUX HMCTOYHUKOB (PH3MUYECKOTO COACPIKAHUA,
TyOJINIHO MPEACTaBIATH pe3yIbTaThI MIPOEKTHOU W
HCCIIEIOBATENECKON NESITeNFHOCTH; TIPH ATOM TPAMOTHO HCIOIB30BATh
W3yYCHHBI TOHATUUHBIA anmapar W3y4aeMoro pasjiena (QU3HUKH |
COIMPOBOXK/IATh BBICTYIUICHUE IPE3CHTAIIMEH € ydeToM OCOOEHHOCTEH
ayIUTOPHH CBEPCTHUKOB.
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TEMATHUYECKOE ITVIAHUPOBAHHUE

7 kaacce (68 4, 2 4 B HECIIO)

TemaTnyeckuit OcHOBHBIE BH/IbI A€ATEbHOCTH YYaLXCA
6J10K, TEMa OcroHoe coaepricarye (Ha ypoBHe y4e6HBIX JeicTBHIA)
Du3uKa 1 ee poJib B IO3HAHUHU OKPYKaoLero Mupa (6 1)
dusnka — ®dusKka — HayKa o IIpupoze. SIBieHus BruBnenne paznuauii Mex1y GU3NIECKIMU U XUMHUYECKIMU
HayKa 0 IpHpoAe npupozpl. OusudecKue sIBICHUs: MIPeBPaNICHUAMH.
(249) MEXaHUUYECKHeE, TEIIOBbIE, HIIEKTPUYECKHUE, PacnioznaBaHue 1 knaccuuranus GU3HUSCKUX SBICHUI:
MarHUTHBIE, CBETOBBIE, 3ByKOBbIC. BelecTBo, | MEXaHMYECKUX, TEIIOBBIX, JMEKTPUUECKHX, MATHUTHBIX
Teno, Marepus. Ousnyeckue CBOWCTBA Tel U CBETOBBIX.
HaGmonenre n onncanue GU3NIECKUX SBICHUM
EcrecTBenHo- EcrecTBeHHO-Hay4YHBII METO/ NO3HAHHUSA: Paznmuats MeTopl H3ydeHHs HU3UKH.
HAY4YHBI MeTO/ HaOITI0/ICHNE, TIOCTAHOBKA HAYIHOTO BrraBrmkeHne TuoTes, OOBSCHSIONMNX SBICHUE: OT YETO MOXKET
no3HaHus (1 4) BOIIPOCA, BHIIBIDKEHHUE TUIIOTES, 3aBUCETH BpeMs OCTBIBAHHMS 4as 10 KOMHATHOH TeMITepaTypEhl.
9KCHEPUMEHT M0 NIPOBEPKE THIIOTES, [Ipennoxenne crioco60B MPOBEPKU THIIOTES.
00BsICHEHHE HAOIIO1aeMOTO SIBJICHUS. [IpoBenenne nccinenoBaHus 110 MPOBEPKE THIIOTE3BI O TOM, UTO
Onucanue Gpu3ndeCKuX ABIEHUH C MOMOUIBIO | pa3iM4Me BO BPEMEHHU MaJSHUS TEN 00yCIIOBIEHO
Moiernei COTPOTHUBJIEHUEM BO3IyXa.
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IocTpoenune mpoctelmmx Moaeneil GU3nIecKux SBICHHN
(B BHJIC PUCYHKOB WJIM CXEM), HAIIpUMEP TMaJICHHUE TIPEIMETa;
MPSIMOJIMHEHHOE paclpoCTpaHeHHE CBETa

dusnyeckne
BEJIMYHHBI (3 1)

®dusnyeckue BeNUYUHbL. M3mepenue
(u3nIecKuX BennunH. MexyHapoaHas
cucrema enunul. [Ipocreiimue
n3MepuTenbHble Iproopsl. Lena nenenus
mKasl npudopa. Ipenensr usmepeHus.
IIpsiMble 1 KOCBEHHBIC U3MEPEHHUS.
AOGcomoTHAS TOTPENTHOCT U3MEPEHNSI.
3anuch pe3yabpTaTa MpIMOro H3MEPEHHs C
Y4ETOM a0COITFOTHOM MOTPEIIHOCTH
U3MEpPEeHUH.

JlabopamopHhulie pabomul

1. Onpenernenue nokazaHuil H3MEPUTEIEHOTO

npubopa.
2. VI3mepenne pa3MepoB MajlbIX Tell

OrnpernerneHne LEHbI ASNCHHS LIKAJIbI U3MEPHTEIBHOTo pubdopa
U €r0 NOKa3aHUM.

V3mepeHne TMHEHHBIX pa3MepoB Tel U IPOMEKYTKOB BPEMEHN
C y4eTOM IOTPEIIHOCTEH.

W3mepenne o0beMa KUAKOCTH.

W3mepeHnue TemIiepaTypsl IPY TOMOIIH XKHIKOCTHOTO
TEPMOMETpPa U JaTYUKa TeMIIEPaTypBl.

BBIIOTHEHHE TBOPYECKOTO 33AaHUs [0 TIOMCKY CIIOCOO0B
HM3MEpPEHHs BPEMEHU MEXy yaapamu myibca. O0cyxneHne
HpeaIaraeMbIX Cloco00B U JUIs KAKMX U3MEPEHUI MOKHO
UCIIOJIb30BaTh COOCTBEHHBIH MTyJIbC

Pouib pusuku (1 4)

Kak ¢usuka 1 1pyrie ecTeCTBeHHbIC HAyKH
n3y4aroT npupoay. CoBpeMeHHbIe

JOCTIDKEHUS HayKH. Pons pusukm u yaeHsIx

Hamreit CTpaHsl B Pa3BUTHH TEXHIYECKOTO
nporpecca. BnusHue TeXHOIOTHIeCKUX
MPOIECCOB HA OKPYKAIOIIyIo cpexy. Pois

Bbl/ieieHHe OCHOBHBIX 3TAIOB Pa3BUTHs (PU3MIECKON HAYKH.
O3HaKOMIICHHE C JICATENbHOCTBIO BBIIAIOUINXCS YUCHBIX.
OueHnBaHUE BKJIaJa OTCUYECTBEHHBIX U 3apYOC)KHBIX YUCHBIX B
pa3BuTHe QU3HNKH, HCIIOJIB3YsI HHTEPHET-PECYPC
https://www.eduspb.com/bio-full-list, npumenenue mony4ennoit
nH(MOPMAIMHU IPH TTIOATOTOBKE y4eOHBIX IPOEKTOB U
HCCIIEIOBAaHUI
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¢usuky B GOPMUPOBAHUH €CTECTBEHHO-
Hay4YyHOU TPaMOTHOCTH

IlepBoHayajbHBIE CBeJeHHS O CTPOCHUH BemecTBa (5 1)

CtpoeHue
BewiectBa (1 9)

IIpencraBienns 0 CTpOCHUH BELIECTBA.
ATOMBI ¥ MOJIEKYJIbI, HX pa3Mepsl. OTBITHI,
JIOKa3bIBAIOIINE IUCKPETHOE CTPOCHUE
BEIIECTBA.

Jlabopamopnas paboma
2. V3aMepeHue pazMepoB MallbIX Tell
(mOonOTHUTEIBHOE 33/1aHHUE)

HabroeHne 1 HHTEPIPETAI|s ONBITOB, CBHICTEIbCTBYIOLINX
00 aTOMHO-MOJICKYJISIPHOM CTPOCHHH BEIIECTBA: OIBIT

C PacTBOPEHHEM KPacKH B BOJIE; TEIIOBOE PACLINPEHIE
METaJIIMYECKOr0 I11apa; U3MEHEHHe 00beMa KHIKOCTH ITPU
HarpeBaHHU.

OreHka pa3MepoB aTOMOB M MOJICKYJI C HCHOJIb30BaHHEM (HOTO-
rpa¢ui, TOTy4eHHBIX HA aTOMHOM CHJIOBOM MUKpockorie (ACM).
Ornpenenenne pa3mMepoB MabIX Tel

JiBixeHue

W B3aMOJIENCT-
BHe YaCTHI]
BellecTBa (2 4)

JIBwkeHue yactul Benjecta. CBs3b
CKOPOCTH JBIIKEHHS YaCTHII C
TeMnepaTypoil. bpoyHoBckoe nBUKEHHE.
Jduddysust B razax, 5KUAKOCTIX U TBEPIBIX
Tenax. BzauMHoe nputsHkeHne u
OTTaJKHBaHUE MOJICKYIT

Habmronenne u 00bsicHeHrE OPOYHOBCKOTO ABHKCHUS U
sBICHUS TUPPY3UH.

[IpoBenenne u 00BSICHEHNE OTIBITOB 11O HAOIIOICHUIO
TETUIOBOTO PACIIMPEHHMS Ia30B.

IIpoBeneHne 1 0OBSICHEHHE ONBITOB IO OOHAPYKEHUIO CHII
MOJICKYJIAPHOT'O NPUTSIXKEHUS U OTTAJIKUBaHUSA

ArperaTHble
COCTOSIHUA
BellecTBa (2 4)

ArperaTHble COCTOSIHUS BELIIECTBA: CTPOCHHE
ra3oB, XKUAKOCTEH 1 TBEPIBIX
(KpHCTAJUTMYECKHX ) TEIL.

B3anMOCBs3b MKy CBOWCTBAMH BELIECTB B
Pa3HBIX arperaTHbIX COCTOSHUAX U HX

OmnucaHue (¢ UCIOIb30BAaHUEM NPOCTHIX MOAENEH) OCHOBHBIX
pa3IMyHid B CTPOCHUH Ta30B, XKUAKOCTEH 1 TBEP/IBIX TEIL.
OO6bscHeHHE MaJIOH CXKUMaeMOCTH XKHUAKOCTEH M TBEPBIX Tel,
GOJIBIION CKIMAaEMOCTH I'a30B.

OO6pbscHeHne coxpaHeHus! HOPMBI TBEPBIX T U TEKYyIeCTH
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ATOMHO-MOJICKYJISIPHBIM CTPOCHHUEM.
Paznuune B MONEKyISIPHOM CTPOCHUH
TBEPJIBIX TE, KHUIKOCTEH 1 Ta30B.
OOBsICHEHHE CBOMCTB ra3oB, JKUIKOCTEH U
TBEPJIBIX TEJ HA OCHOBE MOJICKYJISIPHOTO
ctpoerust. OcoOEHHOCTH arperaTHbIX
COCTOSIHUI BOJIBI

KHUIKOCTH.

IIpoBeneHue ONMBITOB, JOKA3bIBAIOIINX, YTO B TBEPAOM
COCTOSIHUH BOJBI YAaCTHUIIBI HAXOATCS B CPEJHEM AANbIIe Ipyr
OT Jipyra (IUIOTHOCTh MCHBIIIE), YEM B JKHIKOM.
YcraHoBIIEHIE B3aHMOCBS3H MEXIY 0COOCHHOCTSIMA
arperaTHBIX COCTOSTHHI BOJIBI M CYIIIECTBOBAHHEM BOJHBIX
OpraHu3MOB

B3aumoneiicrBue Tea (23 4)

MexaHu4ecKoe
JBuxeHue (4 4)

Mexanndeckoe JBHkKeHHE. TpaekTopus
JBH)KEHHs Tela, MyTh. PaBHOMEpHOE 1
HepaBHOMepHoOe ABIKeHne. CKOpOCTb.
CpenHsist CKOPOCTb IIPU HEPABHOMEPHOM
nBrxkeHnn. OnpeneneHne MmyTH,
HPOIiIEHHOTO TEIOM IPH PABHOMEPHOM
JBH)KEHHH, IO GOPMyJIE U C TIOMOIIBIO
rpadukoB. HaxoxaeHne BpeMeHH ABIKEHUS
ten. [IpsmonnHeliHOe paBHOYCKOPEHHOE
JBixeHue. YckopeHue. CKopocTb Ipu
IPAMOJMHENHOM PaBHOYCKOPEHHOM
JIBIKEHUH

HccnenoBanue paBHOMEPHOTO ABHKEHUS U OIIPECICHUE €ro
MIPU3HAKOB.

HaGmoierne HepaBHOMEPHOTO IBIDKECHHS U OIIPE/ICNICHUE €T
OTJINYUH OT PAaBHOMEPHOTO JIBHKEHHSI.

Pemenne 3aa4d Ha ompe/eeHNe My TH, CKOPOCTH B BPEMEHH
PaBHOMEPHOTO JBMXKEHUS; YCKOPEHUsI, CKOPOCTHU U BpEMEHU
IPSMOJIMHEITHOTO PaBHOYCKOPEHHOTO JBIKEHHUS.

Ananm3 rpagKoB 3aBUCUMOCTH IIYTH M CKOPOCTH OT BPEMEHH
IIPU PaBHOMEPHOM JBIKCHUHU, CKOPOCTH U YCKOPEHUS OT
BPEMEHH TPH NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBU)KEHHU

Wnepuus, macca,
IJIOTHOCTB (9 4)

SIBneHue uHepIUU. 3aKOH HHEPLIUH.
IIposiBnenue sBIEHNS HHEPINH B OBITY 1

OOnbsicHeHHE U IPOTHO3UPOBAHKE SIBICHUH, 00YCIOBIEHHBIX
HWHEpIHeH, HallpIMep: YTO MPOMCXOAUT MIPH TOPMOKEHHHU HITH
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TexHUKe. B3aumopelicTBue Te1 Kak Npu4ruHa
WU3MEHEHHSI CKOPOCTH JIBIKCHUS TEIL.

Macca xak Mepa HHEPTHOCTH TeJa.
OmnpeneneHue Macchl Tejla B pe3ysibTaTe ero
B3aMMOICUCTBUS C IPYTUMU TellaMH.
BricHeHue ycnoBuii paBHOBeCHS y4eOHBIX
BECOB. M3MepeHne Macchl Tela Ha Becax.
IInotHOCTH BemiecTBa. M3mMeHeHne
IJIOTHOCTH OJHOI'O U TOTO K€ BEIECTBA B

3aBUCHUMOCTH OT €T0 arperaTHnoro COCTOAHHUA.

OHpe}ICHCHHC MaccChI T€Jia I10 €TI0 OGT:CMy "
IIJIOTHOCTH, 0o0beMa Teja o ero Macce u
I0THOCTU. CBSI3b IJIOTHOCTH C
KOJIMYCCTBOM MOJIEKYJ B €AIMHULIE o0bemMa
BEIICCTBA.

Jlabopamopnwsie pabomol

3. M3mepenne MaccH Tena.

4. Uzmepenne o0beMa TBEPIOTO TeTa.

5. OnpezeneHue MIOTHOCTH TBEPAOTO TeNA.

Koumponvuas paboma
1o TeMaM «MeXaHHIeCKOe JBHKCHHUEY,
«Maccay, «IIIOTHOCTD BELIECTBaY

PE3KOM MaHEBpe aBTOMOOMIIS, TOYEMY HEBO3MOKHO MTHOBEHHO
MIPEeKpaTUTh ABMKEHUE HA BEJIOCUIIEE MM CaMOKaTe U T. .
[IpoBeneHne 1 aHAIH3 OIBITOB, AEMOHCTPHPYIOLINX H3MEHEHHE
CKOPOCTH ABW)KSHUS Tella B pe3yJIbTaTe IeHCTBHS HA HETO
JIPYTUX Tell.

[IpoBeneHne 1 aHaIH3 OIBITOB, AEMOHCTPHPYIOLIHX
3aBUCUMOCTb U3MEHEHUSI CKOPOCTH TeJa OT €r0 MacChl IPH
B3aUMOJCHCTBUU TEIL.

Pemenue 3aa4 Ha onpezeneHne Macchl Tea, ero oobemMa
IUTOTHOCTH.

V3mepeHne Macchl Tesa pa3IMIHBIME CIIOCOOaMHL.

W3mepenne o0beMa TBEpIOro Tema.

OrmpeneneHye IIOTHOCTH TBEPIOTO TENA B PE3yNbTaTe
M3MEPEHHs ero Macchl U 00beMa.

[IpoBeneHne SKCIIEpUMEHTA 10 CPABHEHUIO TNIOTHOCTH BOJBI U
MOJIOKA.

Onucanre u 00bSICHEHHE SKCIIEPUMEHTOB 110 (pH3HKeE,
HCTIONB3YSI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-
eksperimentah (pasnen «'uapo- u a3poAHHAMHUKAY)

Cuta. Bugsl cin

Cuna KaK XapaKTepUCTHKa B3aUMOACHCTBUS

I/I3yquHe BSaMMO}leﬁCTBHﬂ KaK IPpUYHUHBI U3MECHEHUA CKOPOCTH
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(104)

Tell. SIBnenue TaroreHus. Cuia TSDKECTH.
Cuna ynpyroctu u 3akoH ['yka. CBsi3p MexIy
CHUJION TSKECTH U Maccol Tena. Bec Tena.
Otndue Beca Tena OT CHUIIBbI TSXKECTH.
HesecomocTs. Cuita TSDKECTH Ha APYTHX
iaHeTax. Gu3ndecKre XapakTepUCTHKU
mwia”er. /lunamomerp. Mizmepenue cuisl ¢
HoMoIIbI0 JUHAMoMeTpa. ClloKeHue Cul,
HAaIpaBJICHHBIX 10 OJHOHU NPsIMOil B 0OJJTHOM
HAaIpaBJICHUU U B IPOTHBOIOI0XKHBIX.
PaBropeiicTByromas cui. ['papudaeckoe
H300paKeHNE PaBHOACHCTBYOLICH ABYX CHIL.
Cuna Tpenus. I3MepeHne CHIIbI TpeHUS
cKonbkeHnsl. CpaBHEHHE CHIIBI TPEHHS
CKOJIBKEHHMS C CHIION TPEHHS KadeHHs.
CpaBHeHHE CUJIbI TPEHUS C BECOM TeJla.
Tpenue nokos. Tpenue B npupojie u
TexHuke. CocoObl yBeTHYCHHS 1
YMEHBIIEHHS TPEHHUS.

Jlabopamopnwie pabomol

6. MiccnieoBaHue CHITBI YIIPYTOCTH.

7. I'paxynpoBanne NpyXUHBI 1 H3MEPEHHUE
CHJI TMHAMOMETPOM.

8. HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS
CKOJIBXXEHHMS OT IUIOIIAIH COMPUKOCHOBEHHS
TeJ U MPUKUMAIOIICH CHIIBL.

Tela WIH ero e opMariy.

Ormiicanye peasibHBIX CUTYali B3aNMOICHCTBHS TEJl C TOMOIIBIO
Mozielnel, B KOTOPBIX BBOAUTCS TIOHATUE U H300paKEHNE CUIIBL.
W3zydenne cuisl ynpyroctu. MccienoBanue 3aBUCHMOCTH CUJIBI
YIPYTOCTH OT YIJIMHEHUS] PE3NHOBOTO IIHYpa WIIH MPYKUHBI

(c moctpoenuem rpaduxa).

AHanm3 NpakTHYECKUX CUTYaIHi, B KOTOPBIX TPOSBIISIETCS
JeHCTBUE CHIIBI yIPYrocTH (YIPYrocTh Msda, KPOCCOBOK, BETOK
JiepeBa u 1ip.).

AHanm3 CUTyalui, CBsI3aHHBIX C SIBICHUEM TATOTCHHUSI.
OO0bsacHeHHEe OpOUTATEHOTO ABKEHHUS IIaHET C
HCIIOJIB30BAHNEM SIBIICHUSI TATOTCHHS U 3aKOHA HHEPIHN.
M3mMepeHne Beca Tea ¢ MOMOIIBI0 TuHaMoMeTpa. OO0CHOBaHHE
3TOTO croco0a U3MEpEeHHs.

AHanmm3 ¥ MOJICTHPOBAHUE SBICHUS] HEBECOMOCTH.
DKCIepUMEHTAIBHOE TT0JTyYeHHE TTPABHIa CII0KEHHS CUII,
HalpaBJICHHBIX BJIOJIb OJHOW MpsiMoi. OnipeneneHne BeTMYHHBI
PpaBHOAEHCTBYIOLIECH CHIL.

V3ydeHne CUITBI TPEHHST CKOJILKEHUS U CHITBI TPEHHS TTOKOSL.
HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHS OT CHJIBI JJABICHUS

U CBOMCTB TPYIIUXCS TOBEPXHOCTEMH.

AHanm3 NpakTHIECKUX CUTYaIHi, B KOTOPBIX HPOSBIISETCS
JIeHCTBHUE CHIIBI TPEHUSI, HCIOJIB3YIOTCS CIOCOOBI ee
YMEHBIICHHUSA UJIN YBEIIUYCHUSA (KaTaHl/Ie Ha JIbDKaX, KOHbKax,
TOPMOXKCHHUE aBTOMOGI/IHﬂ, HCITOJIb30BAHUC ITOJUINITHUKOB,
IJ1aBaHUC BOJHBIX )KUBOTHBIX H le)
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Koumponvras paboma
o TeMaM «Bec Tenay, «I'paduueckoe
n3zo0paxenue cumy, «CHUIIbDy

Pemenne 3aad ¢ ucnons3oBaHueM (HOPMYII U pacdeTra CHIIbI
TSDKECTH, CHITBI YIIPYTOCTH.

AHanu3 TEKCTOB U3 pyOPUKH «ITO JIFOOOIBITHOY, BHITOJHEHUE
3aaHui 10 TEKCTaM (CMBICIIOBOE UTCHUE).

Ommcanne 1 00BSICHEHUE 3KCIIEPUMEHTOB T10 (pH3HKeE,
HCTIONIB3YSI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-
eksperimentah (pasnen «Cuibl B IpUPOIE»).

BrimonHenue 3aganuit i1 GOpMHUPOBaHUS €CTECTBEHHO-
Hay4YHOH rpaMOTHOCTH 1O TeMaM: «Kak IBHTraloTCs YyIUTKU U
ci3HU?Y», «TOpMO3HOI yTh aBTOMOOMIIS, HCIIOB3YS
HHTEpHET-Pecypc
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, orieHka MoIy9IeHHBIX
pe3ynbTaToB

JlaBieHue TBepABIX TeJ, :KUAKOCTel U razos (20 1)

[JlaBienue. [lepe-
Jiada JaBJieHHs
TBEPALIMU
TeJIlaMH,
KUAKOCTSAMH U
rasamu (3 1)

JaBnenne. CrocoObl yMEHbIIEHHS U
yBEIIMUYEeHHMs AaBjeHus. JlaBnenue rasa.
3aBHUCHMOCTb JaBJIECHHUS Ta3a OT 00beMa,
temneparypsl. [lepenaya naBneHns
TBEP/bIMH TeJIaMH, )KUAKOCTAMHU U Ta3aMH.
3akoH ITackains. [ITHeBMaTHUECKHE MALTUHEI

AHanu3 1 00BSICHEHUE OIBITOB U MPAKTHIECKUX CUTYAIHH,

B KOTOPBIX TIPOSBIISAETCS CUJIA IaBICHUSL.

O6ocHOBaHME CITOCOO0B YMEHBILEHUS U YBEINUEHHS JaBICHUS.
W3ydeHne 3aBICUMOCTH JABJICHNUS ra3a OT 00beMa U TeMIIePaTyphL.
HW3y4eHne ocoOOCHHOCTEH Mepeauyl AaBJICHHS TBEPIBIMH
TeIaMu, )KUAKOCTAMH 1 razamu. OO0CHOBaHHUE PE3yIbTaTOB
OIBITOB OCOOEHHOCTSIMU CTPOCHHS BEIIECTBA B TBEPJIOM,
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JKUJIKOM U Ta3000pa3HOM COCTOSTHHUSAX.

BriiBrkeHHe TUIIOTE3, OOBACHAIOMINX SBIEHHE: YTO IPOU30iIeT
C BO3JIYIITHBIM IMAPUKOM, BEIHECCHHBIM M3 KOMHATHI Ha YITUILY
3uMoii. [IpoBesieHue ombiTa U 00BICHEHUE HAOIIOIaEMOTO
SIBIICHHSL.

DKCIepUMEHTAIBHOE JOKA3aTeIbCTBO 3akoHa [lackas.
Pemmenue 3aga4 Ha pacyeT AaBICHUS TBEPAOTO TEIa.

Omnucanre u 00bSICHEHNE SKCIIEPIMEHTOB 110 (PH3HKE, UCTIONB3YS
unrepHer-pecype https://www.getaclass.ru/course/fizika-v-
opytah-i-eksperimentah (pasmen «'napo- u aspoguHaAMHKAY).
BrimonHenue 3aqanuit Uit GOpMHUPOBAHUS €CTECTBEHHO-
Hay4yHOM rpaMoTHOCTHU 10 Teme «lleckocTpyiiHblil armapar,
HCTIONIB3YSI HHTEPHET-Pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQ9ECCS, omenka momy4eHHBIX
pe3yabpTaToB

JlaBieHue
KUAKOCTH (3 1)

3aBUCHUMOCTh JIaBJICHHS KUJIKOCTH OT
ryOuHbL. JlaBlieHue B )KUIKOCTH U Ta3e,
BLI3BAHHOE JEMCTBUEM CHUJIBI TSKECTH.
PacueT naBiieHUs XUIKOCTH HA JHO M CTEHKH
cocyna. ['mapocrariuueckuii mapaaokc.
Coobmaromruecs: cocynsl. O60cHOBaHHE
PacIIoNOKEHUS MOBEPXHOCTH OJTHOPOTHOM
JKUJIKOCTH B COOOMIAIOMIAXCS COCYyAax Ha
OJIHOM YpOBHE, a JKUIKOCTEH ¢ pa3HOH

HccnenoBanue 3aBUCMOCTH JTABJICHUS YKUIAKOCTH OT TITyOHUHBI
MOTPYKEHUS U TUNIOTHOCTH KUIKOCTH.

Ha6umonenue u 00bsACHEHHE THAPOCTATHIESCKOTO TTapagoKca

Ha OCHOBE 3aKkoHa [Tackais.

U3ydeHre cOOOIMAIONIMXCS COCYIOB.

Pemrenne 3a/1a4 Ha pacyeT AaBICHUS KHUIKOCTH.

OOBsicCHEeHHE IPUHIINIIA AEHCTBUS THAPABIHYECKOTO Ipecca.
Ananu3 v 00bsICHEHHE PAKTUYSCKUX CUTYALHIA,
JIEMOHCTPHUPYIOIIUX MPOSIBICHHE TaBICHUS KUAKOCTH U 3aKOHA
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TUIOTHOCTBIO — Ha Pa3HBIX YPOBHSIX.
VeTpoRCTBO U IEHCTBHE 1ITI03A.
T'uppasnuyeckue MexaHU3MbI

IMackauns, HarpuMep MPOIIECCOB B OPraHU3Me IIPU
TITyOOKOBOZIHOM HBIPSHHU.

Wsrorosnenue Moaeny poHTaHA.

Pemenne 3aaq Ha pacyeT AaBICHUS KHIKOCTH HA JTHO U
CTEHKH COCyJia.

Brmonaenne 3axannii 1t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4yHOM IrpaMOTHOCTH 10 TeMaM: «lccnenoBaHre MOPCKUX
TITyOHH C MOMOIIBI0 0aTHCKAPOBY, «APTe3NaHCKas CKBAKHHAY,
HCTIONB3YSI HHTEPHET-Pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, orieHKa MOTyICHHBIX
pe3yIbTaToB

AtMocdepHoe
Jasnenue (5 1)

Bec Bozayxa. AtMocdepa 3emiu 1
aTMocdepHoe napnenue. [Ipunanas
CYIIECTBOBAHUS BO3/IYIIHOH 000IOUKH
3emin. Brimstare atMocdepHOTo naBieHus Ha
JKUBBIE opranu3Mbl. OnbitT Toppudenn.
Pacuer cuibl, ¢ KOTOpOii arMocdepa 1aBUT
Ha OKpYy>Karolye npeamersl. Vizamepenue
aTMoc()epHOTO AaBlIeHHs. 3aBUCHUMOCTb
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI

HaJ| ypoBHeM Mops. [IpuGops! s
M3MepeHHst aTMOC(hEepHOTO TaBICHNS.
Bapomerp-aneponn. Mcnons3oBanune ero npu
METEOPOJIOTUIECKUX HAOTIOJCHISIX.

VY CTpoHCTBO M IPUHIMIT AEHCTBUS OTKPHITOIO

DKcIepuMeHTaIbHOE 00HAPYXKEHHUEe aTMOC(EPHOTO NaBICHHUS.
AHamu3 1 00BSICHEHHUE OIBITOB U MPAKTHIECKUX CHTYaIHH,
CBSI3aHHBIX C IEHCTBHEM aTMOC(HEpHOTO TaBICHUSL.
OOBsicHeHHE CyIIecTBOBaHUS aTMoc(hephl Ha 3emie U
HEKOTOPBIX IIAHETaX WM €€ OTCYTCTBHSA Ha JPYTHX IUIaHeTaX 1
Jlyne.

OOBsiCHEHHE N3MEHEHHUS IUTOTHOCTH aTMOC(hEepHI ¢ BHICOTON

" 3aBUCHUMOCTH aTMOCCbepHOFO JaBJICHUS OT BBICOTHI.
3yuenne ycrpoiictBa 6apoMeTpa-aHepoOIa.

Ompenenenne aTMOCHEPHOTO TABICHHUS C TOMOIIBIO
GapomMeTpa-aHepoua.

YcraHoBIeHHE 3aBUCHMOCTH MEXAY U3MEHEHNEM YPOBHS
KHUIKOCTH B KOJIEHaX MAaHOMETpa U aBICHHEM.

Perenye 3a1a4u Ha pacdeT aTMOC(EPHOTO J1aBIICHHUS.
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JKUAKOCTHOTO M METAJUTHYECKOTO
MaHOMeTpoB. [IpuHnun necTeus
MOPIIHEBOT0 KUAKOCTHOTO HAacoca U
TUIPAaBIMYECKOrO Ipecca

OmnucaHre 1 00BSICHEHUE KCIIEPUMEHTOB M0 (pH3HKe,
HCIIONb3Ysl HHTEPHET-PECYPC
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pasgen «['uapo- U adpoTUHAMUKAY).

Brimonnenne 3aZ[aHI/II71 JUIA q)OpMI/IpOBaHI/ISI CCTCCTBCHHO-
Hay‘lHOfI T'paMOTHOCTH IO TEMaM: «ABTOMaTHYECKAs CHCTEMA
IIOUJIOK), «CwmsiTas 6yTLIJ'IKa>), «["onocoBoi amnmnapar 4€JIOBEKa»,
HCIIONB3Ysl HHTEPHET-PECYPC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAOIECCS, orieHKa MOIyHIEHHBIX
pe3ynbpTaToB

JleficTBUe
*KUJKOCTH U ra3a
Ha NOrpyKeHHoe B
HUX TeJio (9 4)

JleiicTBHE )KUAKOCTH U ra3a Ha IOTPY>KEHHOE
B HUX TeJI0. ApXHUMe10Ba cujla. 3aKOH
Apxumena. [1naBanue ten. Ycnosus
TUIAaBaHMS TeJla B )KUAKOCTHU. [1aBaHme
cynoB. Bo3nyxonnaBanue

Jlabopamopnwie pabomol

9. M3y4yeHune BHITATKABAIOIIECH CHIIBI,
JIEHCTBYIOIIEH Ha ITOTPYKEHHOE B KHKOCTh
TEJIO.

10. BeIsicHeHHe yCJIOBHI IUIaBaHUS TeNa B
KUAKOCTH.

Koumponvuas paboma

1o Teme «JlaBlieHue TBep/bIX Tell,
JKUJKOCTEH U Ta30B»

DKcnepuMeHTaIbHOES 00HAPYKEHUE ICUCTBHS )KUAKOCTH U ra3a
HAa MOTPY)KEHHOE B HUX TEJIO.

M3ydeHune BeITANKUBAIOIICH CUIIBI, ACHCTBYIOIIEH HA
MOTPYKEHHOE B JKUKOCTH TEJIO.

[IpoBenenne u 00CyXIeHNE ONBITOB, JEMOHCTPUPYIOIIIX
3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIOLIEN Ha TEJIO0
B KHIKOCTH, OT 00beMa OTPY>KEHHOH B KHUIKOCTh YacTH Tella
U OT IJIOTHOCTH KUJKOCTH.

VccnenoBanre 3aBUCMMOCTH Beca Tejia B BOJIe OT 00beMa
MOTPYXEHHOHN B KHJIKOCTh YacTH Telna.

PeLLIeHI/Ie 3aa4 Ha npnmeﬂel-me 3aKOHa Apngeﬂa u yC.]'lOBI/Iﬂ
IUIaBaHUS TEIL.

KoncrpynpoBanue apeomerpa.

KoHcTpyrnpoBaHue JI0KH U OTIpeieNieHnE ee
Tpy30M0/bEMHOCTH.
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AHanN3 TEKCTOB U3 PYOPHKH «ITO JFOOOMBITHOY, BHIIOTHEHHE
3a/IaHU# 110 TeKCTaM (CMBICIIOBOE YTCHUE).

OmnucaHre 1 00BSICHEHUE KCIIEPUMEHTOB M0 (pH3HKe,
HCTIONB3YSI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-
eksperimentah (pasaen «I'uapo- 1 a3poAHHAMHKAY).
Brimonaenue 3axanuit 1t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4yHOM IpaMOTHOCTHU IO TeMaM: «lI3MepeHue JKupHOCTH
KOPOBBETO MOJIOKa», « ToHOMeTpY», « ‘Illapsl sxenanuii”, wim
HebOecHble (oHApUKNY, «[11aBaHne pHIOY», UCTIONB3YS HHTEPHET-
pecypc
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQOIECCS, orieHKa MOIyIeHHBIX
pe3yabTaToB

Padora u1 MOIITHOCTD.

Dueprus (12 4)

Pa6oTa
U MOLTHOCTB (2 4)

Mexanndeckasi pabota, ee Gpu3nuecKuii
CMBICII. MOIIHOCTh — XapaKTepUCTHKA
CKOPOCTH BBIIIOJTHEHUA pa6OTbl

DKCIepUMEHTAIBHOE ONpeielIeHe MEXaHNIeCKOi paboThI
CHJIBI TSDKECTH TIPH MaZeHUH Tella ¥ CUIIBI TPEHUS TIPH
PaBHOMEPHOM IE€pEMELICHUH Tella 110 FTOPU30HTAIBHON
MTOBEPXHOCTH.

OmnpeneneHne MOIHOCTH, Pa3BUBAEMO TIPH MOIBEME TPY3a,
coBepIIas MpUCETaHus.

Pemenue 3aga4y Ha pacyeT MEXaHUIECKOH paOOTHI H MOIITHOCTH
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IIpocTeie
MexaHU3MHI (6 1)

IIpocTbie MexaHU3MBI: phIvar, OJIOK,
HaKJIOHHAs IUIOCKOCTh. PaBHOBECHE CHIT Ha
peraare. [IpaBuio paBHOBeCHs phlyara.
Mowmenrt cuibl. [IpaBuao MOMEHTOB.
YeTpoiCTBO U IeHCTBHE PHIYaXKHBIX BECOB.
Prruaru B TexHUKE, OBITY U IIPUPOJIC.
IIpumMenenue npaBuiia paBHOBECHUS phIdara K
Onoky. PaBeHCTBO pabOT MpH UCTIONH30BAHUH
MPOCTHIX MEXaHU3MOB. «30JI0TOE IIPABUIION
MexaHuku. [IoHATHE 0 TTOJIE3HOM U MOJTHOK
pa6ore. KIT/I mpocThIX MEXaHU3MOB.
TIpocTbiec MeXaHU3MBI B OBITY U TEXHHKE.
Ppruaru B Tene uenmoneka.

Jlabopamopnsie pabomul

11. BeiicHeHHE YCIIOBUS paBHOBECHS phlyara.
12. Onpenenenne KI1/] HakmoHHO#
IIOCKOCTH

OmpeneneHye BEIMTPHIIIA B CHIIE MPOCTHIX MEXAHU3MOB Ha
MIpUMepe phluara, HoABIKHOTO M HEMOABMKHOTO OJIOKOB,
HAKJIOHHOM INIOCKOCTH.

BrrsicHeHHe yCIOBHS paBHOBECHS phIyara.

OO6Hapy>keHHe CBOMCTB MPOCTHIX MEXaHN3MOB B Pa3IMIHBIX
HHCTPYMEHTAX U IIPUCIIOCOOJICHHUSIX, HCIIONB3YEMbIX B OBITY

Y TEXHUKE, a TaKXKe B )KUBBIX opranmsmax (MC — Ouomnorus).
DKCIepuMEeHTaIbHOE JOKA3aTeIbCTBO PABEHCTBA paboT mpu
MIPUMEHEHHH NIPOCTHIX MEXaHH3MOB.

Omnpenenenne KI1/] HakJIOHHO# IOCKOCTH.

Pemenne 3a1a4 Ha IpUMEHEHNE TPaBUIIa PaBHOBECHSI pbIyara 1
npaBuiia MOMEHTOB, Ha pacueT KITJI.

Onucanre 1 00bSICHEHHE SKCIICPUMEHTOB 110 (pH3HKE,
UCIIONB3Ys HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3men «CraTHKa U IPOCTHIE MEXAHU3MBI»).

BrimonHenne 3aqaauii i GOpMHUPOBAHUS €CTECTBEHHO-
HayJHOI TpaMOTHOCTH M0 TeMaM: «PbIdaru B mpupoze»,
«/IBrm>xeHne 4enoBeKay, UCTOJIb3ysk HHTEPHET-Pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, oreHka momy4eHHbIX
pe3ynbTaToB

MexaHu4yeckasi
3Heprus (4 1)

Mexanndeckas OHEPTUA. Kunernueckas
SHEeprus. 3aBUCHMOCTH KHHETHYECKOI
SHEPruu OT MACChI T€J1a U €ro CKOPOCTH.

3KCHepI/IMeHTaHBH08 OIIPEACICHUE NU3MCHECHUA KUHETHYECKOU
¥ IOTCHIIUATIbHOU OHEPTUH TEJIa IIPU €TO0 CKAaTbIBAHUHU 110
HaKJIOHHOH IIJIOCKOCTH.
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ToTeHuuanbHast SHEPrus. 3aBUCUMOCTD @DopMyIHpOBaHKUE HA OCHOBE HCCIIEA0BAHUS 3aKOHA

HOTEHLHAIBHOI SHEPTUH TeIa, OIHATOTO COXpaHCHHs MEXaHUYECKOH SHEePIUH.

HaJ| 3eMJIeH, OT er0 MacChl ¥ BBICOTHI OO6cy>xeHre rpaHull IPIMEHUMOCTH 3aKOHA COXPaHEHHS

noxsema. [IpeBpareHne MexaHHIecKOH SHEpTHU.

SHEpruy OJHOTO BHUJA B IPYyroi. 3akoH Pemenne 3a1aq Ha pacyeT KHHETHYECKOH U MOTEHIIMAIBHOM

COXPaHEHHS PHEPTUH B MEXaHUKE. SHEPIHH Tella, C UCHONb30BaHHEM 3aKOHA COXPAHEHHS YHEPTUH.
AHanN3 TEKCTOB U3 PYOPHKH «ITO JHOOOMBITHOY, BHIIOTHEHHE

Koumponvuasa paboma 3aJaHUH 110 TEKCTaM (CMBICIIOBOE YTCHHE)

o Teme «PaboTa 1 MOIIHOCTB. DHEPTHs»

Pe3epBHoe Bpems (2 4)

8 ksacc (68 4, 2 4 B HeeI0)

TeMaTHYeCKUIA OCHOBHbBIE BU/IBI 1€ Te/IbHOCTH yYalIUXCA
OcHOBHOE coziepxaHue . .
6JIOK, TEMBI (Ha ypoBHe y4eOHBIX JieficTBHI)

TenJioBble siBjeHus (28 4)

CtpoeHue OCHOBHBIE NOJI0KEHHSI MOJIEKYJIIPHO- Haburo1eH1e 1 HHTePIPETAaLyis ONBITOB, CBUICTEIBCTBYOIINX
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U CBOMCTBaA
BewlecTBa (3 4)

KHHETUYECKON TEOpUH CTPOEHHUS BEILIECTBA.
Macca u pa3Mepbl aTOMOB U MOJIEKYIL.
OmBITH, HOATBEPKAAIONINE OCHOBHBIE
TIOJIOKEHUSI MOJIEKYJIIPHO-KHHETHUECKOM
TEOpUH.

ArperatHble cocTOsIHUS BelecTBa. Moenu
TBEPJIOTO, XKHUAKOTO ¥ ra3000pa3HOTo
cocTosiHUM BemecTBa. Kpucramindyeckoe u
amMop(HOE COCTOSHHS TBEPOTO Tela.
Kpucrannugeckas pemerka.

OOBsiCHEHNE CBOICTB I'a30B, JKUIKOCTEH U
TBEP/BIX TEJ Ha OCHOBE IOJI0KEHHI
MOJIEKYIISIPHO-KHHETHIECKOH TEOPHH.
CMmavnBaHNE U KANMULIPHbIC SIBIICHUS.
3aBUCHMOCTD BBICOTHI IOBEMA JKUAKOCTH B
Kanuusipe oT poJia XKHUJIKOCTH U paauyca
Kanuusipa

00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHH BEIIECTBA: OTBITH

C PacCTBOPEHUEM PA3IIMYHBIX BEIECTB B BOJIE, 10 OOHAPYKCHUIO
CHJI ME&XMOJICKYJISIPHOTO B3aMMOJCHCTBHSA NpH 1e(hOpMALIUH
TelL

Perenue 3agad mo oleHUBAaHHUIO KOJINYECTBA aTOMOB

WJIA MOJIEKYJI B €AMHUIIE 00beMa BEIIECTBA.

OOBsiCHEHHE Ha OCHOBE MOJICKYJISIPHO-KHHETUICCKOW TCOPUH
CTPOEHHMS BEUIECTBa OCHOBHBIX Pa3jIMuUil B CTPOESHUH ra3oB,
JKUJIKOCTEH U TBEPJIBIX TEI; OPOYHOBCKOTO JBUKCHUSI, SIBJICHUS
T dy3ur U pasnuInuil My HUMHU.

IIpoBenenne u 00BSICHEHNE ONBITOB, JEMOHCTPUPYIOLIIX
SIBIICHAE CMAUMBAHUS M KallWJUIIPHbIC SBICHUS.

OOBsiCHEHHE PO CMAaYMBAHUS B TEXHOJIOTUH KPACHIBHOTO
MTPOU3BOJCTBA TKAHEH, KAMMJUIAPHBIX SBICHUH JJIS TOTyICHUS
pacTEeHUSAMH MTUTAHUS U BOJBI U3 TIOYBHI.

Habmronenue, mpoBeneHre U 00bSICHEHHUE OTBITOB 110
TEIUIOBOMY PaCIIUPEHUIO Ia30B, HKUAKOCTEH U TBEPIBIX TEI.
OOBsiCHEHHE COXpaHeHHsT 00beMa TBEPIBIX TEN, TCKYUECTH
JKUJIKOCTH (B TOM YHCIIE, PAa3HHUIBI B TEKYYECTH IS Pa3HBIX
JKUKOCTEH ), TaBJICHUS ra3a.

[IpoBeneHne ONBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD
TIABIICHUS BO3MIyXa OT ero 00bheMa W HarpeBaHUs HIIH
OXJIAXICHUSI, U UX 00BSICHEHHE Ha OCHOBE MOJICKYJISIPHO-
KHUHETUYECKOW TEOPHH.

AHanu3 NpakTHYeCKUX CUTYaIMH, CBSI3aHHBIX CO CBOHCTBAaMU
ra30B, KHUJIKOCTSH U TBEPIBIX TEI.
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Brmonnenue 3a,Z[aHI/II71 JJIA q)OpMHpOBaHI/ISI CCTCCTBCHHO-
Hay4YHO} rpaMOTHOCTH 10 TeMaM: «KanmuisipHOCTs (KOPHU 1
cTeOJI pacTeHUI )», UCIIONIB3YSI HHTEPHET-PECypC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, oreHka momydeHHbIX
pe3yapTaToB

TensioBbie
mpoueccsl (25 4)

Temneparypa. TemnoBsle siBieHus. CBs3b
TEMIIEPaTyphI CO CKOPOCTHIO TEINIOBOT'O
JBIDKEHHS YacTHI. TeroBoe paBHOBECHE.
Cas13p Temneparyp 1o mxane Kenssuna n
mkane Llenbcus. AGCOMIOTHBIN HYITb
TeMmeparypsl. TemIoBoe pacinpenue

U CXKaTHe.

Buytpennsis sneprusi. CriocoObl H3MEHEHHUS
BHYTPEHHEN dHepruu: Terionepeaada u
COBepIlIeHHE PabOTHl. YBeINUYeHHE
BHYTPEHHEH SHEprUH Tejla COBEpIIEHUEM
paboTHI HaJl HUM HJIH €€ YMEHBIICHHE IIPH
COBEpIICHUH PaboThI TenoM. Busr
TEIIIONepeiauy: TEIUIONPOBOTHOCTS,
KOHBEKIHUS, U3IIydeHne. Pasmirane
TEIUIONPOBOJHOCTEH pa3HBIX BELECTB.
KoHBEKIHS B )KHIKOCTSAX U ra3ax.
OO6mpsacHenne koHBeKIMH. Ilepenayda sneprun
m3nydeHreM. OcoOEHHOCTH BHOB

OO6ocHOBaHHE NPABIII H3MEPEHUSI TEMIIEPATYPHI.

CpaBHECHHE Pa3INIHBIX CITOCOOOB U3MEPCHUS U IIIKAJ
TeMIepaTypBL.

Habmronenne u 00bsICHEHNE OIBITOB, JEMOHCTPUPYIOLITHX
HU3MEHEHUE BHYTPEHHEH SHEPruM Tena Terionepenadei,
COBEpUICHHEM Pa0OTHI TEJIOM U pabOTHI HaJl TEIOM.
Habnronenne u 00bsICHEHNE OTBITOB, 00CYXKIICHNE
NPaKTUYECKUX CUTYalUi, IEeMOHCTPHUPYIOIINX Pa3JINuHbIE BUIBI
TeIIonepeiady: TeIUIONPOBOIHOCTh, KOHBEKIHIO, H3TydeHHUE.
CpaBHEHHE BHIOB TEILIONEpEIaYuH.

VccnenoBaHye TEMJIONPOBOAHOCTH Pa3IMYHBIX BELIECTB.
N3yuenue ycTpoicTBa KalopuMeTpa.

W3zydenne nponecca TemiooOMeHa IIpU CMEMINBAHUH XOJIOXHO
U TOpsiueit BOJBI.

HaGmoieHre ycTaHOBIEHHS TEINIOBOTO PABHOBECHS MEXKITY
ropsiuedl ¥ XOJOJHOW BOJIOM.

OrmnpezeneHne KOIMYeCTBa TEIUIOTHI, HOIYyYEHHOT0 BOAOH IpH
TeHHOOGMCHe C Harp€TbhiM MECTAJUIMYECKUM LHUTTUHAPOM.
3Mepenue yaenbHOi TeII0OEMKOCTH BEIIECTBa.
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TeIIIoNepeiayu.
KonunuecTBo Temnotsl. Y aenbHast
TEMIOEMKOCTh BellecTBa. TermiooomMeH

U TemioBoe paBHoBecHe. Dopmyrna st
pacdeTa KOIUueCcTBa TEILIOTHI,
HE0o0XOMMOro JUIsl HarpeBaHHs TeNa UIn
BBIICIISIEMOTO MM TIPH OXJIKICHHH.
YpaBHeHHe TeIUI0BOTO Oananca. Y CTpOHCTBO
U IIPUMEHEHHE KaJopuMeTpa.

DHeprus TOIUIMBA. Y IeNbHas TEIIoTa
cropanus TormBa. Qopmyna A pacuera
KOJIMYIECTBA TETJIOTHI, BELICISIEMOTO IIPU
cropaHuy Tomnusa. [IpeBpaienue
MEXaHHIECKOH HEPTHH BO BHYTPEHHIOIO.
TomHast sHEpTUS CHCTEMBI TEIL.
W3onupoBaHHas cucTeMa. 3aKOH COXPaHEHUs
Y MIPEBPAICHNs YHEPTUHM B MEXaHUUECKUX U
TEIJIOBBIX MTPOLEccax.

[InaBneHue u oTBepAEBaHUE
(KpuCTaIH3anus) KPUCTAIUINIECKUX TeIl.
Temmneparypa miasnerus. ['papux
TUTABJICHUS M OTBEPAEBAHUS
KPHUCTAINIMYECKUX Tel. Y AeNbHas TeIIoTa
waBsieHust. OObSICHEHHE MTPOIIECCOB
IJIABJICHUA U OTBEPACBAHUA HA OCHOBE
MOJIEKYJIIPHO-KMHETUUECKOH TEOPHH.
dopmyna aist pacyeTa KOJIMYeCTBa TEIIOTHI,

Pemenne 3a1ad, CBI3aHHBIX C BEIYUCIEHHEM KOJIMIECTBA
TEIDIOTHI IIPH TEIUI0O0OMEHE; C MCIIONb30BaHHEM ypaBHEHHS
TETJIOBOro OanaHca.

AHanu3 cuTyalui NpakTHYECKOTO UCTIOIb30BaHUS TEILIOBBIX
CBOICTB BEIIECTB U MaTepUAJIOB, HAIIPUMED, B IETAX
SHEPTrocOepEeIKEeHNS: TEIUIOM30IIALU, YIHEProcOeperaomie
KPBIIIH, TEPMOAKKYMYJISITOPHI H T. .

Pemenne 3a1a4, CBS3aHHBIX C BEIYMCICHAEM KOJINYECTBA
TEIIOTHI, BEIEIISIONIEroCs! P CTOPAaHUH PA3IMYHBIX BHIOB
TOILTUBA

HaGumonenune mporecca miIaBaeHUs KPUCTAIUINIECKOTO
BemecTBa — Jbaa. CpaBHEHHUE MPOIECCOB IIABICHUS
KPHUCTAUINIECKHUX T U pa3MATICHHs IIPH HarPEeBaHUU
aMOp(HBIX TelL.

Habnronenne siBneHnit ncnapeHns U KOHISHCAIIHH.
OO0BbsicCHEHHE Ha OCHOBE MOJIEKYJISIPHO-KHHETHIECKOH TEOpUH
SIBJICHUH TUTABJICHUSI M KPUCTAIUIM3ALMHY, UCTIAPEHUS U
KOH/ICHCAIIUH.

VccnenoBanue npouecca HCapeHus pa3IMYHbIX )KUAKOCTEH.
M3mepenne OTHOCUTENbHON BIaKHOCTH BO3yXa.
Hab6monenne n o0psacHeHHE Mponecca KUIEHHs, B TOM YHCIIe
3aBUCHMOCTH TEMIIEPATYPHI KUIICHHS OT JaBJICHUS.

Pemenne 3a1a4, CBSA3aHHBIX C BEIYUCICHAEM KOJIMYECTBA
TEIIOTHI B IIPOLIECccax TeIIoNnepeiaud MpH [UIAaBJICHUH H
KpUCTaJUIM3alliu, UCITAPCHUU U KOHACHCAILIUU.

Amnanu3 paboThl ¥ 00BSICHEHHE TIPUHIIUIIA ISHCTBUS TEIJIOBOTO
JBUTATEIS.
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HEOOXOIMMOTO JUTsl ITaBJICHHUS Tella WITH
BBIICISIIOIIETOCS IIPU €r0 KPUCTAIUTH3ALIIH.
ITapoo6pa3zoBanue u ucnapenue. CKOpocTs
ucnapenust. Konnencanus. Jlunamuaeckoe
paBHOBecue. HachleHHbI 1
HEeHaCHIEHHbIH nap. OcOOeHHOCTH
HPOLIECCOB UCIIAPEHHUS U KOH/ICHCALINH.

Cpasrenue KI1J] pa3nu4HbIX MallluH U MEXaHU3MOB.

Pemienne 3amay, cBs3anHbIX ¢ BeraucienueM KI1JI nBurarers.
O06cyxeHIe 3KOJIOTHYECKUX ITOCIEICTBHI HCIIOIb30BaHUS
JBUraTelel BHYTPEHHETO CTOPaHHs, TEIUIOBBIX U
THIPORJICKTPOCTAHINN; IIYTH PELICHUS STHX SKOJOTHYECKUX
pooeM.

AHaIN3 TEKCTOB U3 PYOPHKH «ITO JIFOOOMBITHOY, BHIIOJTHCHHIE

Tlornomenue sHepruu Npu UCapeHUU
JKUJKOCTH U BBIJICJICHUE €€ MPU
KOHJIEHCAINH napa. BiaxxHocTs Bo3MyXa.
Touka pocbl. CriocoOBI OnpeAeneHust
BIIXXHOCTH BO31yXa. [ HITpOoMeTpHI:
KOHJICHCAIlMOHHBIM U BOJIOCHOM.
[cuxpometp. Kunenue. Temmneparypa
KHIIEHUS. 3aBUCUMOCTb TeMIEPaTyphbl
KUTICHHUS OT aTMOC(EPHOTO JaBICHUS.

Y aenpHas TEoTa mapooopa3oBaHusl.
dopmyna i pacyeTa KOJIMYECTBA TEIUIOTHI,
HEOO0XOIMMOTO IS TIPEBPAILCHUS JKUAKOCTH
B TIap WX BBIACISIOMIETOCS TIPH €ro
KOHJICHCAITUH.

Pabora rasa u mapa npu paciuIMpeHuHu.
TenuoBble ABUraTENN. Y CTPOMCTBO
IPUHLUI JeHCTBUA ABUTATEIsl BHYTPEHHET O
cropanus (JIBC). Dkonoruueckue npooiemMsl
npu ucnonb3oanuu JIBC. YcTpoiictBo u

3a7aHui 10 TEKCTaM (CMBICIIOBOE UTCHUE).

Brimonaenue 3axannit 1t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4yHOM rpaMOTHOCTHU O TeMaM: «KHIKOCTHbIE
TEPMOMETPBI», «IEKTPUIECKUI KOHBEKTOPY, «Y TEIJICHHE
JIoMoBy, «[logemy y Ten pa3Hast TEIUIONIPOBOIHOCTE?Y,
«TemnooOMeH y KUBOTHBIX», «MHKPOKIIIMAT B My3€ee,
«CxopoBapkay, «‘CoséHble” 3UMHUE JOPOXKKN», «3arpsi3HeHne
BO3/yXa B3BEIICHHBIMH YacTHIAMN», «[lapHUKOBBIH 3¢ heKTy,
«TennosnexTpocTaHLu», UCTI0JIB3Ys HHTEPHET-PecypC
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, onenka momy4eHHBIX
pe3ynbTaToB
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NPUHIMI 1eHCTBUS apoBoi TypOuHsl. KIT/]
TEIUIOBOTO ABUrares. TerioBble ABUraTeNn
U 3alIMTa OKPY’KAIOIIEeH CPebl.

Jlabopamopusie pabomol

1. V3y4eHne ycTpOWCTBa KalOpUMETpa.

2. 3yuenune nporecca TerioooMeHa.

3. U3mepeHue yaenbHOM TEII0eMKOCTH
BEII[ECTBA.

4. VI3amepeHne OTHOCUTEIHLHON BIaXXHOCTH
BO3IyXa.

Koumponvusie pabomer

1o TeMe «TeIIoBEIC IBJICHUSY,

o Teme «/3MeHeHne arperaTHbIX COCTOSTHUM
BEIIIECTBAY

DileKTpUYecKue s

BJIeHHS (26 1)

JJleKTpUYecKue
3apA/bL
3apsKeHHbIE TeNna
H UX
B3aHUMOJelicTBHE

(69)

DneKTpu3anus TeNl. DIEKTPUUSCKHN 3apsi.
JIBa BU/Ia SNIEKTPUUECKHX 3aps/IOB.
BzauMopelicTBie OJHOMMEHHO U
Pa3sHOMMEHHO 3apsHKEHHBIX TEN. Y CTPOUCTBO
3JIeKTpocKoIa. Dinekrpometp. Jenenue
BEIIIECTB M0 CIIOCOOHOCTH TepeaaBaTh

HaGmoenne n npoBeeHHe OIBITOB IO IEKTPH3AIMHY TEl
TIPU COTIPUKOCHOBEHHUH W HHIYKIHEH.

Ha6monenne n o0bpsIcHeHHE B3aUMOIEHCTBIS OTHOMMEHHO
1 pa3sHOMMEHHO 3apsHKEHHBIX TeIl.

OOmbsicHeHNe NPUHLIUIIA ASHCTBUSA 3JIEKTPOCKOIIA,
INEKTPOMETPA.
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SNIEKTPUIECKHH 3apsi] Ha IPOBOTHUKH,
HOYTIPOBOXHHUKHU U TUIIEKTPHUKH.
XapakTepHast 0COOEHHOCTh
MOJTYIPOBOAHUKOB. ToueuHslil 3apsia. 3akoH
Kynona. Dnexrpuueckoe moie.
OnexTpuueckas cuina. HanpsoxkeHHOCTD
anexkTpudeckoro nosst. IlpuHnun
CYIEPIIO3UINH MICKTPHIECKHX MoJei (Ha
Ka4eCTBCHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsioB.
JlemnMOoCTh 3MEeKTPUIECKOTo 3apsaa.
DNEeKTpOH. DJIEMEHTAPHBIN 3JEKTPHYECKUN
3apsa. Ctpoenne aroma. CTpoeHue siapa
atoma. Helitponsl. [IpoTonsl. Monenu
aTOMOB BOJIOPOJa, TeiHsl, TUTHs. VIoHBIL.
OObsicCHEeHHE Ha OCHOBE 3HAHUI O CTPOCHUH
aToMa JJIEKTPH3ALMH Tell IPU
CONPHKOCHOBEHHUH, TIepeaue YacTH
INEKTPUIECKOTO 3apsiaa OT OJHOTO Tela K
IpyroMy. 3aKOH COXpaHEHHS
3NIEKTPUYECcKOro 3apsina. CraTnaeckoe
3NIEKTPUYECTBO, €r0 yUIeT U HCIIOJIL30BAaHNE B
OBITY M TEXHHUKE. 3a3eMIICHUE

OObsicCHEHHE SIBIEHUN IEKTPU3AIIHA TIPH COIPHKOCHOBEHUH
TeN X MHAYKIHUEH ¢ UCIOJIb30BaHNEM 3HAHHH O HOCUTEIISIX
JNEKTPUIECKHX 3aPsT0B B BEIIECTBE.

PacnioznaBanue u 00BsSCHEHUE SBICHUH SJICKTPU3ALUN

B [IOBCETHEBHOM KHU3HH.

HaGumoieHre onbITOB 10 MOAEIHPOBAHUIO CHIIOBBIX JINHUH
3JIEKTPUYECKOrO MOJISL.

OO0BsicHeHHEe 00pa30BaHMs ITOJIOKUTEIBHBIX U OTPHLATEIILHBIX
HOHOB.

HaGmoenne n 00bsICHEHHE ONBITOB, HILTIOCTPUPYIOLINX 3aKOH
COXpaHEHHs HIEKTPUIECKOTO 3apsija.

OOBsCHEHHE CYIIECTBOBAHUS IPOBOAHHUKOB, IOIYIPOBOJHUKOB
1 TM3JIEKTPUKOB Ha OCHOBE 3HAHHUN CTPOEHHS aToMa.
HccnenoBanue IeHCTBUS AIEKTPUIECKOTO MO HA TIPOBOAHIKH
U JIMIIIEKTPUKI

IocToAHHBIN
3JIeKTpUYecKUi

DIEKTPUYECKUH TOK. Y CIIOBUS
CYIIECTBOBAHUS AIEKTPUIECKOTO TOKA.

Ha6umoeHue pa3anyHbIX BUIOB JCHCTBHS dJICKTPHUECKOTO
TOKa M OOHApY)KEHHE ITUX BHIOB JCHCTBUS B IOBCETHEBHOI
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ToK (20 4)

HcTouHnKY 21E€KTPUYIECKOro TOKA.
Hanpasnenue anekrpuyeckoro Toxa.
OnexTpuyecKas Ielb U €€ COCTABHBIE JaCTH.
YcnoBHble 0003HaUEHNS, IPHMEHsIEMbIE Ha
cxeMax ajeKkTpudeckux uenei. [Ipupona
3MEKTPUIECKOT0 TOKa B MeTaiuiax. CKopocTh
pacIpocTpaHeHHs AICKTPHUECKOT0 TOKA B
IIPOBOJHUKE.

JIelicTBHS SIIEKTPUICCKOTO TOKa (TEIUIOBOE,
XHUMUYECKOe, MAarHUTHOE). DIICKTPUUECKHH
TOK B JKHJKOCTSIX.

Cuna Toka. @opmyna Ays ONpeeNeHUs! CHITbI
Toka. Haznauenue amnepmerpa. Bkimouenue
amIIepMeTpa B Ielb. DIEKTPUIECKOe
HanpspkeHue. GopMyna Ui onpeaeseHust
HanpspkeHus. M3Mepenne HanpspKkeHus
BOJILTMETPOM. BrutoueHnue BosibT™METpa B
Lenb. 3aBUCUMOCTb CHJIBI TOKA OT
HAIPsHKEHUS TIPH TIOCTOSTHHOM
CONPOTHBIECHHUH (BOJIBT-aMIIepHAsI
XapaKTePHUCTHKA). DIEKTPUIECKOE
CONPOTHBIEHHE NTPOBOAHMUKA. 3akoH OMa 11s
yuacTka 1erni. COOTHOIIEHHE MEXITY
CONPOTHBIIEHUEM NIPOBOJHUKA, €TI0 JUIMHON U
TJIOIA/bIO MONEPEYHOTO CeUeHuUs. Y IeTbHOe
CONpPOTHUBIIEHUE BellecTa. [IpuHumn

JKU3HH.

OOpbsicHeHHEe Ha3HAYEHNS! HCTOYHHKA TOKA B DJIEKTPUIECKOH
LIETIH, YCTPOICTBA CYXOT0 rajbBaHUIECKOTO JIEMEHTa,
0COOEHHOCTH 3JIEKTPUUECKOTO TOKa B METaIax.
KnaccupuuupoBaTh HCTOYHHKHU JIEKTPHYECKOTO TOKA.
HaGmoieHre BOSHUKHOBEHHS 3JIEKTPUUECKOTO TOKa B
JKUJIKOCTH.

COopKka 1 HCTIBITaHUE 3JIEKTPUUECKOH IIeNH IIOCTOSTHHOTO TOKA.
OOBsicCHEHHE 3aBUCHMOCTH HHTEHCUBHOCTH 3JIEKTPHYECKOTO
TOKa OT 3aps/ia ¥ BpEMEHN.

OmnpeneneHne N3MEHEHHS CHIIBI, JEUCTBYIOIIEH Ha 3apsHKEHHOE
TEJO NPH YAAICHUH U NPUONIHKEHUH €T0 K 3apsDKeHHOMY Telly,
LIEHBI ICJICHUS MIKAJIbl aMIIepMeTpa U BOJIBTMETPa.

W3mepeHne critbl TOKAa aMIEPMETPOM, SIEKTPHIECKOTO
HalpspKEHUS BOJIBTMETPOM.

OO0bsicCHEHHE TPUYNHBI BOSHUKHOBEHHUS AJIEKTPHYECKOTO
COIIPOTUBJICHUS.

[IpoBexneHue n 0OBSICHEHNE ONBITOB, IEMOHCTPHUPYIOLINX
3aBUCUMOCTbH JIEKTPHIECKOTO COMPOTHBIECHHS ITPOBOIHUKA

OT €r0 JUTHHBI, IUIOIIAAN ITOTIEPEYHOTO CEYEHHS H MaTepHaa.
HccnenoBaHue 3aBUCHMOCTH CHITBI TOKA, IIPOTEKAIOMIETO Yepe3
PE3HUCTOp, OT CONPOTUBIICHUS PE3UCTOPA M HANPSHKEHMS Ha HEM.
[TpoBepka npaBusa cloKeH!s HaIpsLDKEHUH Mpu
MOCJIE/JOBATENILHOM COEJIMHEHUHN JBYX PE3UCTOPOB.

ITpoBepka mpaBuiia Ui CHIIBI TOKa IIPU MapauieIbHOM
COEJTMHEHNH PE3UCTOPOB.
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JICHCTBYS U Ha3HAUEHHE PEOCTara.
ITonkaroueHue peocTara B LETIb.
IlocnenoBaTensHOE coeTMHEHNE
npoBoJHKKOB. CHla TOKa U HalpsDKEHUE B
LETTH TP MOCIIEI0BAaTENbHOM COEIHHEHUH.
CoIpoTHBIIEHHE TTOCIEA0BATEIBHO
COEIMHECHHBIX IPOBOAHUKOB. [lapamnensHoe
COEeIMHEHHE MPOBOTHUKOB. CHla TOKa U
HalpspKEeHUE B LIETH IpU NapayieIbHOM
coeauHeHuu. CONpOTUBIICHUE IBYX
MapajiedbHO COCUMHEHHBIX TPOBOAHUKOB.
Pabota snexrpuueckoro Toka. ®opmyia
Ui pacdera paboTel Toka. MOImHOCTH
anekTpuyeckoro Toka. Popmymna st
pacyeTa MOIIHOCTH Toka. dopmyna ams
BBIYHCIICHUS PaOOTHI 3JIEKTPUUECKOTO TOKa
gyepe3 MOIHOCTb U BpeMsl. EnuHunbt
paboTHI TOKA, UCTIOJIB3yEeMbIe Ha NMPAKTHKE.
Pacuder croumocTu u3pacxo10BaHHON
anekTposHepruu. HarpeBanue mpoBoJHUKOB
HNIEKTPUIECKUM TOKOM. 3aKkoH J[koyis—
Jlenma. DnexTprdecKue ey U NoTpeOuTeNn
3NEKTpUYECcKOi SHepruu B ObITy. Jlammna
OCBeIIEHHs. Y CTPONCTBO JIaMIIbI
HaKaJIMBaHUS. DIEKTPUUECKUE
HarpeBaTebHble NPUOOPBL. DIIEKTPUISCKHN

AHanmm3 cUTyanui IociIeI0BaTeIbHOTO U ITapauIeIbHOTO
COCJIMHEHNS IIPOBOTHUKOB B IOMAIIHUX IEKTPHIECKHUX CETSX.
Pemenne 3amau ¢ ucnonszoBaHueM 3akoHa OMa 1711 ydqacTKa
ey 1 GopMyI1 Ul pacyera 3JIEKTPUUECKOr0 CONPOTHBICHUS
TIPU TIOCNIEI0BATENbHOM U MapalIeIbHOM COSANHEHUN
MIPOBOIHHUKOB.

Ornpenenenne paGoOThI MEKTPUUECKOTO TOKA, IPOTEKAOIIETO
4yepe3 Pe3sUcTOpP; MOLTHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIAEMOM
Ha PE3UCTOpE.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA YEPE3 JTAMIIOUKY

OT HaTIPSDKEHUS Ha Heif; paboThI 37I€KTPHIECKOT0 TOKA OT
HaINpsHKEHHS.

H3mMepeHne MOIIHOCTH U pabOTHI TOKA B 3JIEKTPUIECKOM
JIAMIIOYKE.

OObsicHeHHE HarpeBaHusI POBOHUKOB C TOKOM Ha OCHOBE
MOJIEKYJIIPHO-KMHETUYECKOH TEOPUH CTPOCHUS BEIECTBA.
Omnpenenenue KI1J narpesaresns.

Pewrenne 3a/1a4, CBSI3aHHBIX C BEIYUCIEHHEM PabOTHI U
MOIIIHOCTH 3JIEKTPHIECKOTO TOKA.

Hccnenosanue npeobpa3oBaHs SHEPTUH PH MOTBEME IPy3a
JNIEKTPOIBUTATEIIEM.

OObsicHEHHE yCTPOUCTBA U MPUHINIIA ISHCTBUS JOMAIIHIX
3JIeKTPOHArpeBaTeNIbHBIX IPUOOPOB.

OOnbsicHeHHEe IPUYUH KOPOTKOTO 3aMBIKaHHS U MPHHIUIIA
JIEHCTBUS TUIABKUX MIPEOXPAHUTENEH.

Pa3nuyaTh 3aMKHYTYIO ¥ Pa30MKHYTYIO 3JI€KTpUUYECKUE LIETH;
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TOK B ra3ax. [IpHuuHbI neperpys3Kku B IelH 1
KOPOTKOro 3aMblkaHus. [Ipenoxpanureny.

JlabopamopHvie pabomol

5. COopka >neKTpHUYEeCKOil IeNMH U U3MEpeHHe
CHJIBI TOKA B €€ Pa3INYHbIX yJacTKax.

6. VI3MepeHue HanpsDKeHHS Ha Pa3IMYHbIX
y4acTKax MoCe0BaTEIbHOM AIEKTPUIECKOMN
LeMH.

7. VI3aMepeHne CONPOTHBIICHUS TPOBOIHHKA.
W3y4enne npuHOMIa IeHCTBUS peocTara.

8. M3yuenue napanienbHOro COeqUHEHNS
TIPOBO/THHKOB.

9. M3mMepeHne MOIITHOCTH M PadOTHI TOKA B
3JIEKTPUYECKOH JIaMIIe.

Konmpoavrsie pabomul

1o TeMe «Pacder aeKTprUUecKuX Lenen»;
o Teme «PaboTa ¥ MOITHOCTH
3JICKTPUYECKOTO TOKA»

JIAMIIBI, MCHIONB3yeMbIe I OCBELIEHHS; IPEIOXPAHUTENN B
COBPEMEHHBIX IIPHOOpax.

Pewenue 3anau ¢ ucnosnp3oBaHueM 3akoHa Jxoyns—IJlenua.
AHann3 TeKCTOB U3 PYOPHKH «ITO JHOOOMBITHOY, BHIIOTHEHHE
3a/IaHu# 110 TeKCTaM (CMBICIIOBOE YTCHHE)

JJexkTpoMaruuTHsle siBjaenust (12 1)

MarsHuTHbIE
siBnenus (7 1)

IlocTossHHBIE MarHUTEL. B3ammonaeiicTBre
IOCTOSIHHBIX MArHUTOB. MarduTHOE II0JI€.

HccnenoBanrne MarHUTHOTO B3aMMOIEHCTBHS OCTOSHHEBIX
MarHuToOB.
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YcTaHOBIICHUE CBA3U MEXKIY
9JIEKTPUYECKUM TOKOM M MarHUTHBIM
nosieM. OnbIT Dpcrena. MarHuTHas cuia.
OOBsiCHEHHE IPUYUH OPUCHTAIINU
JKEJIC3HBIX OMUJIOK B MATHUTHOM TIOJIE.
MarsuTtHoe 1oJIe IPSIMOTO TOKA H
[TOCTOSTHHBIX MArHUTOB. MarHUTHBIC JIMHUU.
CB3b HampaBJeHUS TUHANH MarHUTHOTO
OJIsI, CO3JJAHHOTO TIPOBOTHAKOM C TOKOM,
C HanpaBJICHUEM TOKa B TIPOBOJIHUKE.
IIpaBuio GypaBunka. MarHuTHOE T0JIE
Katywmku ¢ TokoM. [IpaBuiio nmpaBoi pyku
Jutst costeHonia. CriocoObl U3MEHEHHUS
MarHUTHOTO JAEHCTBUS KaTYIIKH C TOKOM.
OnexkrpomMarHuThl. [IpuMenenne
9JIEKTPOMArHUTOB B TEXHUKE. MarHuTHOE
rosie 3eMIIHM M €ro 3HAUYE€HHE ISl )KU3HU

Ha 3emiie. MarHUTHBIC aHOMAJIUH U
MarHuTHbIe OypH.

JleiicTBHEe MarHUTHOT'O TOJISI HA TIPOBOIHUK
C TOKOM M Ha JBIKYIIYIOCS 3apsKEHHYIO
yactuny. [IpaBusno neBoit pyku. Muayknus
MarHUTHOTO TOJIA. MOy b BEKTOpa
MarHUTHOW MHAYKIUH. JINHUN MarHuTHON
nHIyKnud. OTHOPOJHOE U HEOTHOPOIHOE
MarHUTHOE TOJIC.

W3y4eHre MarHUTHOTO TIOJIS TOCTOSIHHBIX MAarHUTOB IIPU UX
00BeIMHEHNH U pa3JeTICHHH.

IIpoBeneHue ONBITOB IO BU3yalIU3alUU I10JI IOCTOSIHHBIX
MarHuTOB.

W3zyuenue siBIeHNs HAMarHNYUBaHUS BEILLECTBA.
HccnenoBanne qeCTBUS MEKTPUIECKOTO TOKA HA MATHUTHYIO
CTPETIKY.

BersiBeHNE CBS3U MEXTy 3TIEKTPUUECKUM TOKOM M MaTHUTHBIM
TIOJIEM.

HaGmoienre n onncanue OnbITOB, ITOATBEPKIAFOIINX
MOSIBJICHUE JIEKTPUYECKOr0 NOJsI IPU U3MEHEHUU MarHUTHOTO
OIS,

BrriBneHue npeuMyiecTs 371eKTpoABUraTesieil o CpaBHEHUIO C
TETIIIOBBIMU.

[IpoBeneHne ONMBITOB, ZEMOHCTPUPYIONINX 3aBUCHMOCTD CHIIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM M MAarHUTa OT CHIIBI

1 HaIpaBJIeHHs TOKA B KATYIIIKE.

AHanu3 cuTyanuil NpakTU4ecKoro NpUMeHeHUs
JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX YCTPOMCTBAX,
MPOMBIIIUIEHHOCTH, MEIULIMHE).

3ydenue nelicTBUA MarHUTHOTO MOJIS HA IIPOBOJHHUK C TOKOM.
W3zydeHne nedicTBUS SIEKTPOABUTATEIS.

M3mepenue KI1/] anexTpoaBuraTenbHON yCTaHOBKH.
Pacrio3HaBaHue 1 aHAIIN3 PA3IIMIHBIX IPUMEHEHUIT
JNIEKTPOABHUTATENeH (TPAaHCHIOPT, OBITOBBIC YCTPONCTBA U IIP.).
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OneKTpUYECKU IBUraTeNlb MOCTOSTHHOTO
TOKA yCTPOICTBO U MPUHIMII ACHCTBUS.
Hcnons3oBanue anekTpoaBUrareneii B
TEXHUUYECKHX YCTPOMCTBaX U Ha
TpaHCIOpTE.

BeimonHenue 3axanuit 1t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4YHOI I'PaMOTHOCTH IO TeMaM: «JIEeKTPOOYC», HCIONIB3Ys
HUHTEpHET-pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQ9ECCS, oreHka MOITyIeHHBIX
pe3ynbTaToOB

JJIeKTpOMarHuTHas
uHayKnu (5 9)

MarsuTHBIH TOTOK. 3aBUCHMOCTh
MAarHUTHOTO NTOTOKA, IPOHHU3EIBAIOIIETO
IUIOIIAAb KOHTYpPa, OT MOAYJIS BEKTOpa
MarHUTHON MHIKIIMA MarHUTHOTO TOJIS,
OT IIOIIA 1 KOHTYPA U OPHEHTALINN
TUIOCKOCTH KOHTYpa 110 OTHOIIEHUIO K
JIMHUSM MarHUTHOHW MHAYKLIUH.

Omnertel Qapanes. SIBiaeHne
3JIEKTPOMATHUTHOH WHYKIUN.
TexHmueckoe IPUMEHEHHUE SBICHUSL.
Bo3HnkHOBEHHE HHAYKIIMOHHOTO TOKA B
TIOMUHHEBOM KOJIbIIE ITPU U3MEHEHNH
IPOXO/ISIIIETO CKBO3b KOJIBI[0 MATHUTHOTO
notoka. OnpezaesneHne HalpaBIeHNs]
MHIYKIUMOHHOr0 ToKa. IIpasuio Jlenua.
IlepeMeHHBII AIeKTPUUECKU TOK.
DneKTpoMeXaHHIeCKIH HHIYKIMOHHBIN
reHeparop (Kak IpuMep —
ruaporeHepatop). CrocoObl oaydeHHs

Habnronenne B3anMoeiicTBUS aTFOMUHHEBBIX KOJIEII C
MarHuTOM.

OmBITHI 11O MCCIIEIOBAHUIO SBIECHHS 3JIEKTPOMArHUTHON
HMHAYKIWU: UCCIIEA0BaHNE U3MEHECHUH 3HaYECHUs U HAIlPaBJICHUs
HMHAYKIIMOHHOTO TOKA.

OmnucaHne ycTpOWCTBa M IPUHIMIIA AeHCTBHS TpaHchopMaTopa.
AHanm3 TEKCTOB U3 PyOPUKH «ITO JIOOOBITHOY, BHITOTHEHHE
3aJJaHUH 10 TEKCTaM (CMBICIIOBOE YTCHHUE).

OueHrBaHME BKIIAIa OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B
pa3BuTHE (PHU3UKH, HCIIOIB3YSI HHTEPHET-PECYPC
https://www.eduspb.com/bio-full-list, npumenenue mony4ennoi
MH(OPMAIIMH [IPY MTOJTOTOBKE yYEOHBIX IIPOSKTOB U
UCCIIEIOBaHUM.

BrinosHeHue 3a1aHuii 17151 GOPMHPOBAHHS €CTECTBEHHO-
Hay4YHOH TPAMOTHOCTH IO TeMaM: «[ MIpO3JIeKTPOCTaHIHAY,
«[IpunuBHasI HEKTPOCTAHIMAY, «BeTpsHbIE TeHePaTOPED»,
HCTIONB3YSI HHTEPHET-Pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708

79



http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
https://www.eduspb.com/bio-full-list
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8

INEKTPUIECKON SIHEPIHHU. DINEKTPOCTAHIINH
Ha BO30OHOBIISIEMBIX MCTOYHUKAX YHEPTHHL.
Ilepenaua snexrposneprun. [lorepu
sHeprud B JIDII, ctocoOkl yMeHbITEHUS
noreps. HaszHauenue, ycTpoiicTBo u
TIPUHLUI AeHCTBHSA TpaHc(hopMaTopa, ero
TIpUMEHEHHE TIPH Iepeaade
3NEKTPOSHEPTUH.

JlabopamopHhvie pabomol
10. M3yyeHue siBICHUS
JNEKTPOMArHUTHOW MHIYKIIHH.

Koumponvnas paboma
o TeMe «IJIEKTPOMArHUTHBIE SBIICHUS

049A9FB940BFBB6EOAQIECCS, oreHka MOITyIeHHBIX
pe3yabpTaToB

PesepBHoe Bpems (2 4)
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9 knacc (102 4, 3 4 B HeAeJII0)

H CIIOCO6BI €T0
onucanus (14 4)

Tesa MaTepuanbHOM Toukoi. [locTynarensHoe
nemwxenne. Cucrema orcuera. [lepemenienue.
Haxosx/1eHre KOOpAMHATHI TeJIa IO ero
Ha4aJIbHOM KOOPJMHATE H TIPOCKIMH BEKTOpa
nepemenieHus. IlepemenieHne npu
HPSMOJMHEHHOM PaBHOMEPHOM JIBH)KCHUH.
CKOpOCTh paBHOMEPHOTO MPSIMOJIMHEHHOTO
JBIKEHMs. YpaBHeHHe ABKeHus. ['paduku
3aBUCHMOCTH KOOPAMHATHI Tella U MPOEKIMH
BEKTOpa CKOPOCTH OT BPEMEHH.
XapakTepUCTHKH HEPAaBHOMEPHOTO JIBHIKCHUSL.
CpenHsist myTeBast CKOPOCTh, CPEHSST CKOPOCTD
HepeMeIeHNs] U MTHOBEHHAsi CKOPOCTh TeJla
TpU HEPaBHOMEPHOM JIBIDKEHHH. Y CKOpCHHE.
PaBHOYCKOpEHHOE NPSIMOJIMHEHOE JBIKEHHE.
CKOpOCTh NPSMOJIMHEHHOTO

TeMaTHYECKHAN OcHOBHOE coziepxaHue OcHOBHBIE BH/IBI IeITeIbHOCTH YIaIIAXCA
6JI0K, TeMa (Ha ypoBHE yJ9e6HEBIX e ICTBHN )
3akoHbI IBH:KeHHS U B3anMoaelcTBus TeJ (40 4)
MexaHH4eckoe MexaHnueckoe JBHMKCHUC. MaTepI/IaJ'[BHaSI Anamms u 06cy)KI[eHI/Ie Pas3IMYHBIX IPUMEPOB MEXAHUYECKOI'O
ABHXEHHEe TOYKa KaK MOJICJIb TECia. KpI/ITepI/II/I 3aMCHBbI JABHKCHUA.

OO0cyxIeHHEe TPaHUIl IPUMEHUMOCTH MOJICTH «MaTepHaTbHAs
TOYKaY.

OO60CHOBaHKE BO3MOKHOCTH 3aMEHEI TeJla €r0 MOJEIBI0 —
MaTepUanbHON TOUKOW — JJIs1 ONMCAHUS ABHIKEHUS
Onmncanre MEXaHHYECKOTO JIBMKEHHS Pa3IMUYHBIMU CIIOCOOaMHU
(ypaBHeHue, Tabnuna, rpaduk).

AHanM3 )KU3HEHHBIX CUTYAIUi, B KOTOPBIX MPOSBISIETCS
OTHOCHTEIBHOCTh MEXAHHYECKOTO JIBUKEHHUS.

HaGmo1eHre MeXaHUYECKOTO ABHKEHUS TeJla OTHOCUTEHLHO
pasHBIX Te OTCYEeTA.

CpaBHEHHE TPAeKTOPHH, ITYTH, IEPEMEIICHHUS, CKOPOCTH
MasTHUKA B YKa3aHHBIX CHCTEMax OTCUETa.

BrraBnenne paznmiauii MeXIy TOHATHIMH «ITYThY» U
«TIepeMEnICHUEY.

Haburoenue 1 onucanue npsiMOJIMHEHHOTO PaBHOMEPHOTO
JABWKCHUSA TCIIC)KKHU C Kal'[e.]'leHL[eﬁ.
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PaBHOYCKOPEHHOTO ABMKeHUs. I paduk
ckopoctH. [Tepemerenne npyu npsSMOIMHESHHOM
PAaBHOYCKOPEHHOM JIBHIKCHHUH.
3aKOHOMEPHOCTH, IPHUCYIIHE
HPSIMOJIMHEHHOMY PaBHOYCKOPEHHOMY
JBIOKEHHIO 6e3 HaualbHOH CKOPOCTH.
CKOpOCTB NPH KPHUBOJIMHEHHOM JIBHIKECHHU.
JIBI>KeHHe 10 OKPY)KHOCTH C ITOCTOSTHHOH IO
MOJLYJIIO CKOpOCThI0. [lepron 1 yactoTa
obparnenus. JIuHelHas U yrioBas CKOPOCTH.
I{eHTpOCTPEMHTENBHOE YCKOPEHHE.
OTHOCHTENBHOCTh MEXaHUYECKOTO JABHKECHHUSL.
OTHOCHTENBHOCT TPACKTOPHH, IEPEMEILCHHS,
MyTH, CKOPOCTH. ['eolieHTpHYecKas u
TeTMOIICHTPHYECKas CUCcTeMbl Mupa. [IpuynHa
CMEHBI JIHS ¥ HOuH Ha 3emie (B
TeJIMOLIEHTPUUECKON CUCTEME).

Jlabopamophas paboma
1. UccrnenoBanue paBHOYCKOPEHHOTO
JIBUKEHUS 0€3 HAYaJIbHOM CKOPOCTH.

Koumponvuas paboma
o Teme «[IpssMonHeiiHOe paBHOYCKOPEHHOE
JIBHKEHHE)

OmpeneneHne CKOPOCTH PABHOMEPHOTO JBIKEHHS (KycOUKa
TIPOOKY MITH CTIIMYKHU B )KUAKOCTH).

Amnanus 1 00CyXIeHHE CIOCO00B NPUOIHKEHHOTO
OIIPEe/IENICHUsI MTHOBEHHOH CKOPOCTH.

Omnpenenenne no rpaduKy 3aBUCUMOCTH ITyTH PaBHOMEPHOTO
JBIKEHHS OT BPEMEHH ITyTH, MPOHAEHHOTO 3a JaHHBII
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJIa; CKOPOCTH
PaBHOYCKOPEHHOTO NPSIMOJINHEHHOTO IBYDKCHUS TeIa OT
BpPEMEHH NPOHICHHOTO ITyTH ¥ YCKOPEHUS ABVKSHUS Tella.
OmpezeneHne MPOMEKXyTKa BpeMEHH OT Hadajia
PaBHOYCKOPEHHOTO ABVDKCHUS MIApHKaA J0 €r0 OCTAHOBKH,
YCKOPEHUS ABVDKCHUS IApUKa U €r0 MTHOBEHHYIO CKOPOCTh
nepes] y1apoM O IIITHHIP.

W3mepenwne neproa v 9acTOTHI OOpaIIeHus Tella 10 OKPYKHOCTH.
Ompenenenne CKOPOCTH PABHOMEPHOTO JBIKEHHS Tesla

0 OKPYXXHOCTH.

Pewenne 3a1au Ha onpe/eeHne KWHEMaTHIECKHX
XapaKTePUCTHK MEXaHUYECKOTO JABMXKEHUS PA3INYHBIX BHIOB.
Pacrio3HaBanye ¥ IPHOIIKEHHOE OMMCAHNE PA3INYHBIX BUIOB
MEXaHUYECKOTO ABIKCHUS B IIPUPOJIE U TEXHUKE (Ha IPUMEpax
CBOOO/THO ITAJJAIOMINX TeJ, JBHKEHHS )KHUBOTHBIX, HEOSCHBIX
TeJl, TPAHCTIOPTHBIX CPEJICTB U JIp.).

AHanmm3 TeKCTOB U3 PyOPUKH «ITO JIFOOOIIBITHOY» BBHITIOIHEHHE
3aJaHuH 110 TEKCTaM (CMBICIIOBOE YTEHUE).

Omnucanue 1 00BSICHEHUE KCIIEPUMEHTOB M0 (H3HKe,
UCIIONB3Ys HHTEPHET-Pecype
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B3ammogeiicTBre
Ten (16 9)

IIepsoiit 3akoH HetoToHa. MHEepunanbHbIe
cucTeMbl oTcuera. Bropoii 3akoH HetoToHa.
IIpuniun cynepnosunuu cui. TpeTuit 3aKoH
Hetorona. CBo6oHOE naneHue ten. Crita
TSDKECTH. Y CKOPEHHE CBOOOIHOTO MaJ[CHUS.
Omnpitel ["anuiies. 3akoH BCEMUPHOTO
TATOTEHUS U YCIIOBUS €r0 IPUMEHUMOCTH.
I'paBuTanioHHas MOCTOsSIHHAS. Y CKOpEHUE
CBOOOHOTO Ta/IeHHS Ha 3eMIIe U APYTHUX
HEOECHBIX Telax.

Cua ynpyroctu. 3akoH ['yka. Bec Tena,
JBIKyLIerocs ¢ yckopenueM. Ileperpysku u
HeBecoMOocThb. Cunna TpeHus. Bunsl Tpenus:
TPEHUE MOKOS, TPEHUE CKOJIBXKEHHS, TPEHHE
kadeHns. Ko duiment TpeHns CKobKeHus..
TIpuMeps! TONIE3HOTO TPOSBICHUS TPEHUSL.
JlMHaMKKa KPUBOJIIMHEHHOIO IBUKECHHUS.
HckyccrBennsie criytarky 3emutn. [epsas
KOCMHYecKasi CKOpOCTb. Bropast kocMuaeckast
CKOPOCTb.

YcnoBue paBHOBECHS MaTepHaIbHOM TOUKH.
AOCOIOTHO TBEp0€ TEN0. MOMEHT CHIIBL.
PaBHOBecHe TBEpOro Teja C 3aKpeMIeHHON
ocblo BpauleHus. LienTp Tsxectu Tena. Buasl

Habmronenue u onvcanue najieHus OMHUX U TEX e Tell B
BO3/yX€ U B pa3peKEHHOM IPOCTPAHCTBE; OIBITOB,
CBHUIIETEIBCTBYIOMINX O COCTOSIHUM HEBECOMOCTH TelL.
W3mepenne ycKopeHus: CBOOOTHOTO HaIeHHsI.

OOcy>x1eHre BO3MOYKHOCTH BBIIIOHEHNS 3aKOHA HHEPIIMU

B Pa3IMYHBIX CHCTEMaX OTCYETA.

JleficTBHS C BEKTOpaMH CHJI: BHIIIOJIHEHHUE 3aJJaHUH 110
CIIO’KCHHUIO ¥ BEIYUTAHHIO BEKTOPOB.

Habmnronenne u/nnu npoBecHUE OMBITOB, AEMOHCTPUPYIOIIHAX
3aBHCHMOCTB YCKOPEHUS TeJa OT MPHIOKECHHON K HEMY CHJIBI
¥ Macchl TeJa.

AHanu3 1 00BsICHEHHUE SIBJICHUI C HCIIOJIb30BaHHEM BTOPOTO
3akoHa HproToHa.

Pewenne 3a1a4 ¢ ¥CHONB30BaHUEM BTOPOTo 3akoHa HploToHa
Y NIPUHIAIA CYNEPIIO3UIINH CUIL.

OmnpeneneHne >KeCTKOCTH TPYKHHEL.

AHanm3 cuTyanmi, B KOTOPHIX HAOMIOTAIOTCS YIPYyTHE
nedopMarmu, 1 uX 0OBsICHEHHE C UCTIOIb30BaHUEM 3aKOHA
I'yka.

Pemenue 3anay ¢ ucnosnb3oBaHueM 3akoHa ['yka.
HccnenoBanue 3aBUCHMOCTH CHITBI TPEHUSI CKOJTBKEHHUS

OT CHJIBI HOpMaJIbHOTO AaBlieHust. O6CyxkIeHNE pe3yIbTaToB
HCCIIeIOBAHNSL.

Omnpenenerre K03 GHUIUEHTA TPEHUS CKOJIBKEHHS.
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paBHOBECHS TEIl: YCTONYHBOE, HEYCTOWIHBOE,
Oe3pasiuJHoe.

JlabopamopHvie pabomol

2. I3mepeHne yCKOPEHHs CBOGOTHOTO
TIa/ICHHUSL.

3. OnpepesieHNe XKeCTKOCTH IPYKUHBI.

Koumponvuas paboma
10 TeM€ «3aKOHBI JIBM)KCHUS U
B3aMMOJICHCTBHS TE

[IpoBenenne ncciaenoBaHus, ITOKA3EIBAIONIETO, YTO CHIIA TPEHHS
HE 3aBHCHUT OT IUIONIAIM CONIPHKOCHOBEHHS TEIL.

W3mepeHne cuibl TPeHHs TOKOSI.

Pemenue 3aa4 ¢ UCHOIb30BaHUEM (DOPMYIIBI AT CUIIBI TPEHHS
CKOJIB)KEHUSI.

AHanu3 IBIKEHUSI Te TONBKO MOJ JIeHCTBUEM CHIIBI

TSDKECTH — CBOOOIHOTO MaJCHHUS.

OOBsiCHeHHE HE3aBUCHMOCTH YCKOPEHHS CBOOOHOTO MaICHUs
OT Macchbl Tela.

OueHKa BeJTMYNHBI CHIIBI TATOTEHUS, ICHCTBYIOLIEH MEXTy
IBYMS TelnaMu (A7 pa3HbIX Macc).

AHanu3 IBIKEHUS HEOECHBIX TeT MO ACHCTBHEM CHIIBI
TATOTEHUS (C UCHOJIb30BaHUEM JOTOIHUTENBHBIX HCTOYHUKOB
WHPOPMAIHH).

Pemenne 3aa4 ¢ MCONB30BaHNEM 3aKOHA BCEMHPHOTO
TATOTEHUSI U GOPMYJIBI JIsl pacueTa CUIIBI TSHKECTH.
Habmonenne 1 06CyskiIeHHE ONBITOB 110 U3MEHEHHUIO Beca Tenla
NPY YCKOPEHHOM JIBIDKCHUH.

AHanm3 yclnoBUi BOZHUKHOBEHHUS! HEBECOMOCTH U MEPErpy3KH.
Pemenne 3aad Ha ompe/ieeHNne Beca Tea B Pa3INIHBIX
YCIIOBHSIX.

AHanm3 cu, IeHCTBYIOIUX HA TEJIO, MTOKOSIIeecs Ha OTope.
OmnpezeneHne LeHTpa THKECTH QUTYPHI HEIPABUIIBHOMN
($OpMEI M KOJTbLIA.

AHanm3 TeKCTOB U3 pyOpUKH «ITO JIIOOOMBITHOY, BHITOTHEHHE
3aJaHuH 110 TeKCTaM (CMBICIIOBOE YTEHHE).

Omnucanue 1 00BSICHEHUE KCIIEPUMEHTOB M0 (H3HKe,
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HCTIONB3YSI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3mens! «Iunamukay, «Cuisl B mpupoae», «CTaTuka u
MPOCTBIC MEXAHH3MBI»).

BeimonHenue 3aganuit 1t GOpMHUPOBaHUS €CTECTBEHHO-
Hay4yHOM 'paMOTHOCTHU 1O TeMaM: « TOpMO3HOM ITyTh
aBTOMOOWIIS», «CONPOTHBIICHHE BO3AyXa», HCIONB3Ys
HHTEpHET-pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQOIECCS, oreHKa MOIyIeHHBIX
pe3ynbTaToOB

3aKOHBI
COXpaHEHUs
(104)

Mmnynec Tena. 3aMKHyTast CHCTEMA TEIL.
M3MeHeHne NUMITYITECOB TEN MPU UX
B3alMOJECHUCTBUM. 3aKOH COXPAaHEHHUS
UMITyJIbCa. PeakTHBHOE IBIKEHHE.
HasnauyeHue, KOHCTPYKIUS ¥ TPUHIIUAT
JEUCTBUSI pakeTbl. MHOTOCTyIIeHYaThIe
paKeTsI.

Pa6ora cunbl. PaboTa cuit TshkecTH, yOpyrocTH,
tpenus. KoncepBatuBHbIe crtbl. CBs3b
SHepruu U pabothl. [loTeHIaIbHAS SHEPTHS.
HOTCHL{I/IaJ'[bHaﬂ OHEPIrUA TC€Ja, NOJHATOrO Hall
3emiiei. [loTenunansHas sHEprus ynpyro
nedopmupoBaHHO NPYKUHBL. KnHeTnyeckast
sHeprus. Teopema 00 H3MEHEHUH
KHHETHYECKOi SHepruu. MexaHnueckas

Habmronenne u 00CyXeHNE ONBITOB, JEMOHCTPUPYIOLIHX
nepeady UMITyJIbca IIPU B3aUMOICHCTBUH TETI, 3aKOH
COXpaHEHHs UMITYJIbCA IIPU aOCOIIFOTHO YIPYTOM M HEYHPYroM
B3aUMOJICHCTBHH TEIl.

AHanu3 cuTyanuii B OKpy>arolel ®13H1 ¢ HCTIONB30BaHHEM
3aKOHA COXPaHEHUs UMITYJIbCa.

Pacmio3naBaHue SIBIEHHUS PEAaKTUBHOTO JBIDKEHUS B IPHUPOJE
1 TeXHHKE.

[IpumeHeHne 3aK0HA COXPAHSHNUS UMITYJIbCa IS pacdeTa
Pe3yNIbTaTOB B3aNMOJICUCTBHUS Tel (Ha IpUMepax HeyNpyroro
B3aUMOJEHCTBHUS, YIIPYTOTo LEHTPAIbHOTO B3aUMOAEHCTBUSA
JABYX OJAMHAKOBBIX TE€JI, OTHO U3 KOTOPBIX HCHOJIBI/DKHO).
Perenye 3a1a4 ¢ HCMOIB30BAaHMEM 3aKOHA COXPAHEHUS
HMITYJIbCA.

H3mepeHne NOTEHIMAIBHON SHEPTUH YIIPYTO
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OHEPIus CUCTEMBIL. 3akoH COXpaHCHUSA
MEXaHUYECKON OHCPTUH.

Konmponvuas paboma
Mo TeMe «3aKOHBI COXPAHEHHUS B MEXaHHUKE)

nehOpMUPOBAHHON MTPYKHUHBL.

V3mepeHne KMHETHYECKOW SHEPTUH TeJa 110 JJIMHE TOPMO3HOTO
ITyTH.

OKcNepuMeHTalbHOE CPaBHEHHUE U3MEHEHHs TOTEHINATbHON

U KMHETUUYECKOM SHEPTHUil Tena IpU ABMXKEHUH 110 HAKIIOHHOMN
TIOCKOCTH.

DKcnepuMeHTaIbHas IPOBEPKa 3aKOHA COXPAHCHUS
MEXaHUYECKOW SHEPTUH IIPH CBOOOHOM IT1a/ICHUM.
[IpumeHeHue 3aKOHa COXPAHEHUS] MEXaHNUECKOH SHEPTUH

JUISL pacdeTa MOTeHIHAIFHOH M KHWHETHYEeCKOH YHEePrHil Tena.
Pemenne 3aa4 ¢ MCMONB30BaHUEM 3aKOHA COXPAHEHHS
MEXaHUYECKOW IHEPTUU.

Omnucanre u 00bSICHEHNE SKCIEPUMEHTOB 110 (PH3HKeE,
HCTIONB3YSI HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(paznens «/IuHamukay, «CTaTHKa U POCTHIC MEXaHU3MBD»).

MexaHuveckue Kojeoanus u BOJHBI (15 )

MexaHU4YeCKHEe
Koste6anus (7 1)

Konebarensuoe aemxenne. CBoOOIHEBIE
konebanus. KonebarenpHble CHCTEMBI,
MasTHUK. BenmnauHbl, XapakTepu3yomue
KoJicOaTeIbHOE IBUKEHHUE: TICPHO]I, YaCTOTa,
amIuTyna, Gpasa xonebanuii. 3aBUCHMOCTD
TIepHO/Ia ¥ YaCTOTHl MaATHUKA OT JUTHHBI €T
HUTH. | apmoHuyeckue Konebanus.

Hab6monenne xonebanuii Mo AeHCTBUEM CHII TSHKECTH

W YIPYTOCTH U OOHapyKeHHE MOI00HBIX KoJieOaHui B
OKpYXaroleM MHpe.

Amnanu3 konebaHui rpy3a Ha HUTH U Ha nipyxuHe. Onpenenenue
9acTOTHI KOJIeOaHUI MaTeMaTH4ecKOro U Mpy>KHHHOTO
MasiTHUKOB.

Habnronenne n 00bsICHEHHE SIBIICHAS pE30HAHCA.
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Marematuyeckuil ¥ Ipy>KUHHBIA MasiTHUKHU.
IIpeBpatienne MEXaHUUECKOM SHEPTUU
KoJIe0aTEebHON CUCTEMBI BO BHYTPEHHIOIO.
3aryxaromue KonebaHus. BrHyxieHHbIe
koneOanus. Pesonanc. Yuer pe3oHaHca B
IpaKTHKE.

Jlabopamopnas paboma

4. UccrnemoBanue 3aBUCHMOCTH [IEPHO/IA U
YacTOThI CBOOOIHBIX KOJICOaHMH HUTSHOTO
MasiTHUKA OT €T0 JIMHBI

HccnenoBanue 3aBUCHMOCTH NEpHoOJIa KOIeOaHHi
MOJIBEIIEHHOTO K HUTH TPpy3a OT JUTHHBI HUTH.

[IpoBepka He3aBUCUMOCTH IIepuoaa KosebaHui Tpy3a,
IIOJIBEILICHHOTO K JIEHTE, OT MacChl Ipy3a.

HaGmonenne n 00CyXaeHue ObITOB, 1eMOHCTPHPYIOIINX
3aBUCHMOCTH IIepHo/ia KoJeOaHUH IPYKUHHOTO MasTHHKA

OT MAaccChl Ipy3a U )KECTKOCTU IPYKUHBL.

[IpumeHeHne MaTEMaTHYECKOTO U MPYKHHHOTO MasTHHKOB

B Ka4ecTBE MOJIeTICH AJIs OMMMCaHUs KOJIeOaHUH B OKPYKAIOIIEM
MHpe.

Pemenne 3aa4, CBA3aHHBIX C BBIYUCICHHEM WIIN OLIEHKOM
4acTOoTHI (Mepuoia) KoaecOaHuH.

Omnmcanne 1 00BSICHEHUE KCIIEPUMEHTOB IO (pH3HKeE,
UCIIOJIb3Yys HHTEPHET-Pecypc
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3men «/IuHamukay).

MexaHu4ecKue
BOJIHBL 3BYK

(89)

MexaHH3M pacTpoCTpaHEeHUs KOIeOaH!id B
cpene. Ynpyrue BosHbl. [lonepeunsie u
IIPOJIOJIbHBIE YIIPYTHE BOJIHBI B TBEPBIX,
KUAKUX U Ta3000pa3HbIX cpesax.
XapaKkTepuCTUKU BOJIH: JJIMHA BOJIHBI,
CKOPOCTb, 4acTOTa, IeproJ| Koaedanui. Casi3b
MEX]y STHMH BenmanHamMu. CBOHCTBa
MEXaHHYECKUX BOJIH.

Hcrounnku 3Byka. 3ByKOBBIE KOJICOAHUS.
Oxonokanus. UH(ppa3Byk U yIbTpasByK.

OOHapyKeHHE U aHAIN3 BOJHOBBIX SIBJICHUI B OKPYXKAIOLIEM
MHpe.

HaGumoenne pacnpocTpaHeHHs IPOAOJIBHBIX M HOIEPEYHBIX
BOJIH (Ha MOJIeNIN) M 0OHapy)KEeHHEe aHAJOTUYHBIX BUIOB BOJH

B IIPUPOJIE (3BYK, BOJSHbBIEC BOJIHBI).

Bblunciienue JUIMHBI BOJIHBI U CKOPOCTH PaclipoCTPAHEHUs
3BYKOBBIX BOJIH.

OKCIIepUMeHTaIbHOE ONpeeNIeHIe TPAHHI] YaCTOTHI CIIBIIIINMBIX
3BYKOBBIX KOJICOAHUI.

HaGmoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM
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I'poMkocTs 3ByKa 1 BeicoTa TOHa. TemOp
3ByKa. YCIIOBHE PaCHpPOCTPAHEHUS 3BYKa.
3ByKoBBIe BOJHBI. CKOPOCTH 3BYKa B
pa3nuuHBIX cpenax. OTpaxkeHne 3Byka. DXo.
3BYyKOBOI1 pe30HaHC.

Koumponvuasa paboma
o Teme «MexaHH4YeCKUe KOJIeOaHUs U BOJIHBL
3ByK»

YHCIIE C UCTIOIb30BAHUEM MY3bIKaIbHBIX HHCTPYMEHTOB).
Habmronenue u 00bsicCHEHNE SIBICHUS aKyCTUIECKOTO PE30HAHCA.
AHanmm3 TeKCTOB U3 PyOPUKH «ITO JIFOOOMBITHOY, BHITOTHEHHE
3aaHui 10 TEKCTaM (CMBICIIOBOE YTEHHE).

Omcanne 1 00BSICHEHUE 3KCIIEPUMEHTOB IO (pH3HKeE,
KCIIONb3YsI UHTEPHET-PECypC
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pasmen «3ByK»).

BrimonHenue 3aganuit i1 GOpMHUPOBaHUS €CTECTBEHHO-
HAYYHOH TPaMOTHOCTH 110 TeMaM: «Y 3M», «CiryxoBas cucrema
yesioBeKay, «ToHOMeTp», UCIOIIb3YsI UHTEPHET-pecype
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQOIECCS, orieHKa MOITyYeHHBIX
pe3ynbTaToB

CgeToBblI€ SIBJIEHHS. JJIEKTPO

MarHuTHbIE BOJHBI (21 1)

3aKoHBbI
pacnpocrpane-
Hud cBeTa (4 1)

Wcrounuku cBeta. EcTecTBeHHBIE U
HCKYCCTBEHHBIC HCTOUYHUKH CBeTa. TemoBbie U
JIIOMUHECLIEHTHbIE HCTOYHUKU CBETA.
ToueuHbli HCTOYHHK CBETA M CBETOBOM JIyd.
[IpsiMonuHetHOE pacpOCTPaHEHHUE CBETA.
3aK0oH MPSIMOJIMHEHHOTO PacIpOCTPaHEeHUs
ceta. OOpa3oBaHUE TEHU U MOJIYTEHH.
ComnHevHOe 1 IyHHOE 3aTMEHHSI.

OtpaxxeHHe cBeTa. 3aKOH OTPaXKEHHS CBETA.

HabnroneHne onsITOB, IEMOHCTPUPYIOIINX SBICHHE
MIPSIMOJTMHEHOTO PacIpOCTPaHEHHsI CBeTa (BO3SHUKHOBEHHE
TEHH ¥ MTOYTEHHU), M UX UHTEPIIPETANHUS C UCTIONB30BaHUEM
HOHSTHSI CBETOBOT'O JIy4a.

OOBsicCHEHHE 1 MOJISTUPOBAHUE COTHEYHOTO U JIyHHOTO
3aTMEHUM.

HccnenoBanne 3aBUCHMOCTH yTila OTPaKEHHsI CBETOBOTO JIy4a
OT yriia MaleHus.

WzyueHne cBOICTB H300paKeHHS B ITIOCKOM 3epKale.
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OOpaTHMOCTB CBETOBBIX JIy4ei. [Imockoe
3epkaio. [loctpoenne n3o0paskeHus IpeaMeTa
B IIJIOCKOM 3epKaiie. MHIMOe n300paskeHue.
IIpenomnenue cBera. 3aKoH MPETOMICHUS
cBera. OTHOCHUTENBHBIH 1 aOCOMIOTHBII
MoKa3aTeny npenomiaenus. OnTuueckas
IIOTHOCTH cpenpl. [IpenensHelit yroiu. [lomHoe
BHyTpeHHee oTpaxkeHHe. Mcronp3oBanue
BHYTPEHHET0 OTPAXKEHHS B ONITHIECKHX
CBETOBOJAX

HaGmonenne n 00bsiCHEHHE OIBITOB O MOTYYSHUIO
N300paKeHUH B BOTHYTOM H BBIITYKJIOM 3€pKajax.
Habmronenue u 00bsiCHEHNE OTBITOB 110 MPEJIOMIICHUIO CBETa
Ha TPAHUIIC PA3JIMYHBIX CPEJl, B TOM YUCIIE OIBITOB C TIOJIHBIM
BHYTPEHHHM OTPA)KCHHEM.

VccnenoBaHue 3aBUCHMOCTH YIUIa IPEJIOMIICHHS OT YIia
TIaJICHUs CBETOBOTO JIy4a Ha IPAHUIE «BO3LYX—CTEKIION.
Pacrio3HaBaHue SIBICHUH OTPaXKeHUS ¥ MPEIOMIICHUSI CBETa

B IIOBCETHEBHOM JKHM3HHU.

AHanm3 1 00BsICHEHHUE SIBIICHUS ONITHIECKOTO MUpaXKa.
PemeHue 3a1a4 ¢ UCHOJIb30BAHUEM 3aKOHOB OTPaXKCHHUS

U IIPETIOMIICHHUS CBETA.

AHanN3 TEKCTOB U3 PYOPHKH «ITO JFOOOMBITHOY, BHIIOTHEHHE
3a/IaHuU#l 10 TeKCTaM (CMBICIIOBOE YTECHUE).

Omnucanre u 00bSICHEHHE SKCIIEPUMEHTOB 110 (pH3HKe,
UCIIONB3Ys HHTEPHET-Pecype
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3nen «I'eoMeTpHuyecKas ONTHKAY).

BrimonHenue 3ananuit 1t GOpMHUPOBAHUS €CTECTBEHHO-
Hay4YHOH 'PaMOTHOCTH 110 TeMaM: «Il1al-HeBUIUMKay,
«CBeTOBOMBI», HCTIONIB3YST HHTEPHET-PECypC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQ9ECCS, oneHka momy4eHHBIX
pe3yNbTaToB

JIuH3BI

JIvH3bI, UX QHU3HYECKHE CBOWCTBA U

[ony4yenue n300paxeHU ¢ MOMOIIBIO COOUpArOLIeH 1
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W ONITHYECKHE

xapakrepuctuku. @okyc nuH3bl. PokycHoe

pacceuBaroei JIMH3.

mpu6opE! (6 9) paccrosHue. Xof Ty4eit B nuH3e. OnTHdeckas Omnpenenenne GOKYCHOTO PACCTOSHHS M ONTUYECKOH CHITBI

cHiIa JIMH3EL [1300pakeHns], naBaeMble JIMH30H. | COOMpAroIeH JIMH3EL

Coeprnueckue 3epkana. OnTrdeckas CHCTEMA. AHanm3 ycTpoHCTBa M NIPUHIINIIA AEHCTBHS HEKOTOPBIX

I'na3 xak ontuyeckas cuctema. PopMupoBaHHe | ONTHYECKHX MPHOOPOB: JIYIBI, MUKPOCKOIIA, TEJIECKOIa,

n300paXkeHNs Ha ceTdaTke riasa. JledexTs (oroamnmapara.

3pEHUsST: ANbHO30PKOCTh U OIH30PYKOCTb. AHanu3 siBIeHHH ONMU30PYKOCTH U JATbHO30PKOCTH, IPHHIINTIA

Onruveckue TpuOOPHL: JIyla, MUKPOCKOIL, TEHCTBHUA OYKOB.

TeJecKoI u (oToanmapar. AHanN3 TEKCTOB U3 PYOPHKH «ITO JFOOOMBITHOY, BHIIOTHEHHE
3aJIaHu# 110 TeKCTaM (CMBICIIOBOE YTCHUE).

Jlabopamopnas paboma Onucanue 1 00bSICHEHHE SKCIICPUMEHTOB 110 (PH3HKE,

5. N3y4yeHue cBOUCTB W300pakeHNUs B HCTI0JIb3Ysl HHTEPHET-PECypC

COGI/IpaIOH_Ieﬁ JIMH3E. I/I3Mepe1-[p[e ONTUYECKOMN https://WWW.getaclass.ru/course/fizika-v-opytah-i-eksperimentah

CUJIbI JIMH3bI (pa3uen <<r80MeTpI/IlIeCKa$[ OHTI/IKa»).
BrimonHenne 3aqanuit i1 GOpMHUPOBAHUS €CTECTBEHHO-
Hay4JHOI TpaMOTHOCTH 1O TeMaM: «DyHKIINH 3peHHs,
«IIBeroBoe 3peHHe yenoBeka», «L[BeToBoe 3peHune y
JKUBOTHBIX», UCIIOIB3Ys HHTEPHET-PECYPC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQOIECCS, oreHka MoIy9IeHHBIX
pe3yabpTaToB

BosHOBBIE Wurepdepenmys u audpaxnus cBera. HabGnronenne 1mo pa3iioskeHHIo 0€Ioro CBETa B CIICKTP.

CBOICTBa CBeTa

(€]

Ouznaeckuii CMBICHT TOKa3aTelst MPeJIOMIICHUS.
CkopocTs cBera. Jlucriepcus cBeTa.
Paznoxenne 6emoro cBera B criekTp. OTBITH

Ha6JIIOHGHI/Ie ¥ 00BSICHEHHE OILITOB IO TIOJIYUCHUIO Oenoro
CBE€Ta MIPU CJIOKEHUHN CBETA PAa3HBIX LBETOB.
HpOBeHeHI/Ie 1 OOBSICHEHHE OIILITOB I10 BOCHPUATHIO LIBETA
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Herotona. Cio)xeHHe CIeKTpalbHBIX [[BETOB.
LIBera Ten. Ha3znauenue u ycTpoicTBo
cnekrporpada u crekTpockorna. THIbl
ONTUYECKUX CIEKTPOB. CIUIOMIHON U

JTMHEHYaThIe CIICKTPBHI, YCIIOBUA UX MMOJTYYCHUA.

CHeKTphl HCIYCKaHUs U MOTJIOICHHUS. 3aK0H
Kupxroda. CriekrpanbHblid aHATH3.

Jlabopamopuas paboma
6. HaliroieH1e CIUIOIIHOTO M JIMHERYaThIX
CIEKTPOB UCITYCKaHHS

MIPEeIMETOB IPH UX HAOIIOJCHUH Yepe3 IIBETOBbIC (DHIBTPHI
(LIBETHBIC OYKH).

AHaJIN3 TEKCTOB U3 py6pI/IKI/I «3T10 J'[IO6OHI;ITHO», BBITIOJIHCHHUC
3a,;:[aH1/1171 10 TCKCTaM (CMLICJ'IOBOB ‘ITCHI/IC).

Ornucanue U 00BICHEHNE OKCHEPUMEHTOB I10 (I)I/I3I/IKC,
HCIIONB3YsI HHTEPHET-pECYpC
https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
(pa3men «LIBeT 1 cBeT»)

JJIeKTPOMarHuT-
HOEe 10JIe U

3JIeKTPOMarHuT-
HbIe BOJIHBI (6 4)

DIEKTPOMArHUTHOE MOJIE, €r0 UCTOYHUK.
Paznuune Mex Iy BUXPEBBIM IEKTPHIECKHM H
ANEKTPOCTATUIECKUAM TTOJISIMH.
DnexTpoMarauTHbie BOJHBL [lomyuenne u
perucTpanust dMEKTPOMATHUTHBIX BOJH.
CBOWCTBA 2JIEKTPOMArHUTHBIX BOJIH.
Jlnana3oHbl 3JEKTPOMArHUTHBIX BoH. [lkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonp30BaHme
3IEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBS3H.
PasBurne B3rs0B Ha IpUpoy cBeTa. CBET

KaK YaCTHBIA cnyqaﬁ DJIEKTPOMArHuTHBIX BOJIH.

YacTHIbl 3JIEKTPOMArHUTHOTO H3ITy4EHUS —
(oTOHBI (KBaHTHI). DHEPTHUsI KBaHTA.

Ioctpoenue paccyxaeHnil, 000CHOBBIBAIOIINX B3aUMOCBSI3b
IJIEKTPUIECKOTO ¥ MAaTHUTHOTO TIOJICH.

DKCNepUMEHTAIbHOE N3yYEHNE CBOMCTB 3IEKTPOMAarHUTHBIX
BOJIH (B TOM YHCJI€ C TOMOIIBI0 MOOMIIEHOTO Tene(oHa).
AHanmn3 peHTTeHOBCKAX CHIMKOB YeJIOBEYECKOTO OpraHU3Ma.
AHanm3 TEKCTOB, ONHCHIBAIOIINX TIPOSBICHUS
NIEKTPOMArHUTHOTO U3JIy4EHHs B IPUPO/IE: )KUBBIE OPraHU3MBI,
U3ITydeHHs] HeOECHBIX TeJ (CMBICIIOBOE YTCHHE).
Pacrio3HaBaHMe 1 aHATIU3 Pa3IMUHBIX IPUMEHEHUH
2JIEKTPOMATHUTHBIX BOJH B TEXHHUKE.

Pemenue 3amgad ¢ rcnoiap3oBaHreM (GOpMyIT sl CKOPOCTH
2JIEKTPOMATHUTHBIX BOJIH, [UTMHBI BOJHBI U YaCTOTHI CBETA
AHanm3 TeKCTOB U3 PyOpUKH «ITO JIFOOOIBITHOY, BHIIOIHEHHE
3aJJaHuH 10 TEKCTaM (CMBICIIOBOE UTEHHE).
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Koumponvuas paboma
1o TeMe «CBETOBBIE SBJICHUS.
DJeKTPOMAarHUTHBIE BOJTHBI»

BeimonHenue 3aganuit 1t GOpMHUPOBaHUS €CTECTBEHHO-
Hay4yHOM I'paMOTHOCTHU O TeMe: «MHUKpPOBOIHOBAs NEUbY,
KCIIONb3YsI UHTEPHET-PECypC
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQO9ECCS, oreHka MoITy4eHHBIX
pe3yabTaToB

CTtpoeHue aToMa 1 aTOMHOTO siApa. Ucnosib3oBanue 3Heprun aToMHubIxX saaep (17 4)

CTpoeHue aToMa
M aTOMHOTO A/Ipa

(79)

PagnoakTuBHOCTB. CIIOXKHBIN COCTaB
paTMoOaKTUBHOTO M3IyueHus. Ajbda-, 6eta- u
raMma-usinydeHus. Monens aroma ToMcoHa.
Omneithl Pezepdopaa no paccesHUIO 0-4acTHII.
IInanerapHas MoJelIb aTOMa.

Tornomenne u ncIryckaHue CBeTa aTOMaMH.
Tlocrynarer bopa. OOBsicHEHHE U3TYUSHHS U
MOTJIOIIEHNUS CBETA aTOMAaMH H
MPOUCXOXKICHHS JINHEHYIATHIX CIEKTPOB Ha
OCHOBE TOCTYJIaToB bopa.

Pa}ll/loaKTI/lBHble MNpEBpalICHNUA aTOMHBIX AJCP.

3aKOHBI COXpaHEHHUS 3apsJOBOrO U MAaCCOBOTO
yucen. [lepuoa momypacnana. 3akoH
paanoakTHBHOrO pacnana. Hasnauenne,
YCTPOUCTBO M MPHHITHII ISHCTBUS CUETUHKA
T'eiirepa u kamepsl Bunbcona. Ily3bippkoBast

Ob6cyxnenne nenu onelToB Pezepdopaa no uccinenoBanuio
aTOMOB, BBIIBIDKEHHE THMIIOTE3 O BO3MOXKHBIX pe3yJibTaTax
OTIBITOB B 3aBUCUMOCTH OT MPEAINO0JIaraeMoro CTpOCHUs aTOMOB,
(hopMyITUpOBaHUE BBIBOJOB U3 PE3YJILTATOB OIBITOB.
OO0cyxeHre MPOTUBOPEYHIA TNTAHETAPHON MOJIEITH aTOMa

¥ OCHOBAHMH JUTA THIIOTE3BI bopa o cTanmoHapHBIX opOUTax
JJIEKTPOHOB.

HabnroneHne CIijIONIHBIX U TMHEHYATHIX CIIEKTPOB M3ITyIeHUS
pa3muuHEIX BemecTB. OOBsICHEHHE INHEWIATHIX CIIEKTPOB
U3ITy4EHHUs.

OO6cyxeHre BO3MOYKHBIX TUIIOTE3 O MOJEINISAX CTPOEHHA sapa.
OmnpeneneHue cocrtapa saep 1Mo 3aJaHHBIM MaCCOBBIM U
3apsI0BBIM YKCIIaM U TI0 nosioxeHuto B [lepuoanueckoit
cuctemMe xumuueckux annemeHToB /. M. Menaeneena.

AmHan3 H3MEHEHHUs COCTaBa Apa U €To MOJIOKEHHS B TaOIIUIIe
. Y. MenneneeBa npu 0-paguioaKTUBHOCTH.
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Kamepa.
Snepusie peakin. OTKPBHITHE IPOTOHA U
HelTpoHa. CTpoeHHe aTOMHOTO sIapa.
IIpoToHHO-HEUTPOHHAs MOAETD sIpa.
M3oTonsl. OCOOEHHOCTH SAEPHBIX CHIL.

VccnenoBaHue TPEKOB 0L-4aCTHIL 110 TOTOBBIM (OTOrpadusm.
OOHapyXeHHe U U3MEPEHUE PaIualliOHHOTO (OHA C TIOMOILBI0
JI03UMeTpa, OIICHKA €r0 HHTEHCHBHOCTH.

Ananmm3 GHOJIOTHIECKUX N3MEHEHHUH, TPOUCXOISIINX TT0]T
JeHCTBUEM PaJlOAKTHBHBIX H3IIyYeHHH.

Vcnonp30BaHme paqoaKTHBHBIX U3IIyYECHHI B MEIUIIMHE.
Pemrenne 3a1a4 ¢ MCHONB30BaHUEM 3aKOHOB COXPAHEHUS
MAaCcCOBBIX M 3apPSTOBbIX YHCEL.

AHanN3 TEKCTOB U3 PYOPHKH «ITO JFOOOMBITHOY, BHIIOTHEHHE
3aJaHUH 10 TEKCTaM (CMBICIIOBOE YTCHHUE).

BrimonHenue 3aganuit i1 GOpMHUPOBAHUS €CTECTBEHHO-
Hay4YHOI IPaMOTHOCTH IO TeMaM: «AToM», «JlaTupoBka
HCKOIIAeMBIX OCTaHKOBY, UCIIOJIb3YsI HHTEPHET-PECypc
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708
049A9FB940BFBB6EOAQIECCS, orieHKka MOTyIeHHBIX
pe3ynbTaToB

fpepHbie
peaxnuu (10 1)

DHeprus CBs3M aTOMHBIX siziep. CBsi3b MACCH U
sHepruu. JledexT Macchl. Beinenenne mwim
HOIJIOLICHUE YHEPTUH B SAECPHBIX PEaKLUX.
Henenue snpa ypana. Bernenenue snepruu.
VYcioBus IPOTEKaHUs yIpaBJIieMOM LENHOM
peakuun. Kputnueckas macca. AnepHbiit
peaxrop. [IpeoGpa3oBanue 3Hepruu suep B
JJIEKTPUUECKYIO SHEPIHIO.

Atomuas sHepretuka. [Ipeumymectsa u

O1ieHKa SHEPTHHU CBS3H SAEP C HCMOIb30BaHHEM (POpMYITBI
OHHImTeHHA.

Pemenne 3a1a4 ¢ MCMONB30BaHUEM 3aKOHOB COXPAHCHUS
MAacCOBBIX M 3apsIOBBIX YHCEN Ha ONpE/IeNICHUE Pe3yIbTaToB
ANCPHBIX pealcuylf/'l; AHaJIN3 BO3MOXHOCTH HUJIM HCBO3MOXXHOCTH
AEPHOMN PEeaKILUH.

OO6cyxeHne MepCleKTHB UCTI0JIb30BaHUs YIIPaBIAEMOTO
TEpMOSIJIEPHOTO CHHTE3A.

O6cysxeHne MPEeNMYIIeCTB 1 AKOIOTHYECKUX MIPo0IIeM,
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HepoctaTk ADC nepef IpyruMy BUAAMU
9JIEKTPOCTAHIIIH.

Bbuonoruueckoe nelicteue paguanuu.
Qduzpueckue BEMTHYUHBI: IOTJIOMIEHHAs 1032
U3ITy4eHUs, KO3QULHEHT KauecTBa,
SKBUBaJIEHTHas A03a. [leficTBus
pafuOaKTUBHBIX U3IIy4EHUH Ha XKUBbIC
oprann3mbl. CriocoOBI 3aIIUTHI OT PaHalUH.
VciioBUs IPOTEKaHUS U IPUMEPBI
TEePMOSLJICpHBIX peakiuii. FICTOUHUKY SHepruu
ConHIa 1 3Be311.

Jlabopamopnas paboma

7. VI3MepeHune ecTeCTBEHHOTO PaJMal[IOHHOTO
(hoHa T03UMETPOM.

8. M3ydenue neneHus sapa ypaHa mo
(hororpaduu TpeKoB.

9. I3yueHue TPeKOB 3apsDKEHHBIX YaCTHIL 110
TOTOBBIM (hoTOTpadusIM.

Koumponvuas paboma
no Teme «CTpoeHHe aToMa U aTOMHOT'O sIpa.
Hcmonp30BaHie SHEPTHH ATOMHBIX SIIEP»

CBSI3aHHBIX C SIICPHOU SHEPTETUKOM.

AHaNN3 TEKCTOB U3 PYOPHUKH «DTO JTFOOOIMBITHOY, BHIIOTHECHHE
3a/IaHu# 110 TEKCTaM (CMBICIIOBOE YTCHUE).

OreHrBaHNE BKJIa/Ia OTCYECTBEHHBIX U 3apy0CKHBIX YUCHBIX B
pa3ButHe (U3NKH, UCIIOIB3YsI HHTEPHET-PeCype
https://www.eduspb.com/bio-full-list, npumenenue nonydyeHHON
HH(POPMAIHH TP MTOATOTOBKE YUCOHBIX IPOCKTOB U
HCCIIeIOBaHUHT

MoBTOpHTEILHO-0000IAIOIIN I MOTYIB (9 1)
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CucreMaTu3anus
u 0000IIIeHNE
pPEIMETHOTO
COZepKAHUS

U OIIBITa
JIEATENLHOCTH,
HNPHOOPETEHHOTO
[PU U3y9IEHUN
BCETO Kypca
¢busukn

O0600nIeHUE COJIepIKaHuS KaXKIOTO U3
OCHOBHBIX Pa3JIeNoB Kypca Gpu3uku:
MEXaHHYECKHUE, TEIIOBbIE, 3NeKTPOMArHUTHBIE,
KBaHTOBBIE SBIICHHUSI.

HayuHb1ii METO MO3HAHUS U €r0 peann3anus B
(U3NUCCKUX MCCICI0BAHMIX.

CBs13b (PU3UKH M COBPEMEHHBIX TEXHOJIOTHH B
obJlacty nepeaadn HHGOpPMAIH, SHEPreTHKE,
TpaHCIOpTe

BrrmonHeHNe y4eOHBIX 3a1aHui, TPEOYIONHUX JeMOHCTpauH
KOMIIETCHTHOCTEH, XapaKTepHU3YIOIUX €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e INIPUMEHEHUs NOJyYeHHbIX 3HAHUH I HAyYIHOTO
00BsICHEHNS (PU3UUECKHUX SIBICHUI B OKpYKaromiei
MIPUPOJIE ¥ MOBCEHEBHON JKU3HH, a TAK)KE BBIIBICHUS
(hU3UIECKIX OCHOB psijia COBPEMEHHBIX TEXHOJIOTHI;

e  IIPUMEHEHUS OCBOEHHBIX SKCIEPUMEHTAIbHBIX YMECHUH I
HCCIeN0BaHUs (DM3NYECKUX SIBIICHUI, B TOM YHCIIE JUIS
MIPOBEPKHU TUIIOTE3 U BBIABICHUS 3aKOHOMEPHOCTEIA.

Pemenne pacueTHBIX 3a7a4, B TOM YHCIIE IPEIONATaOIINX

HCTIONb30BaHUE (PU3NIECKOH MO/IENN U OCHOBAaHHBIX Ha

COZIePKAHUHU PA3IHIHBIX PA3AENoB Kypca (QU3HUKH.

BeimosnHeHNe ¥ 3aIUTa rPYIIOBBIX WM HHANBHAYaJIbHBIX

MIPOEKTOB, CBSI3aHHBIX C COJIEPKAaHUEM Kypca QH3UKU
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Vuebnoe uzoanue

YepuuxoBa Onbra AjekceeBHA
I'nanenkosa Ceetniana HaymoBHa
KynpsiBues Bacunuii Biagumuposuu

OU3UKA

9 xnacc
Ba3oBblii ypoBEHb
Merozandeckoe ocobue K yueOHUKY
W. M. Ileppimkuna, E. M. I'yrauk, A. 1. Banosa, M. A. IletpoBoit

Ilentp MaTemMaTHKH, GPU3HKH U ACTPOHOMHH
OTBeTcTBeHHBII 3a Bbinyck /. [. Bracosa
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