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IlosicHuTeILHAS 3aIMCKA.

PaGoyast mporpamma 1o mpeamery pusnka 7-9 Kiaccsl cocraBiieHa Ha 0cHOBe DeiepaibHOro rocy1apCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa,

OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIET0 00pa30BaHusl, IPOTPaMMbl BOCIIUTAHHS, aBTOPCKOU IporpaMMbl @usmuka. 7—9 KIacchl.
A.B. Ilepermikun, H.B. @unonosuy, E.M. I'yrauk M.: Ipoga 2015r.

YyeOHuKuU:

A.B. Ilepprkun, @usuka. 7 kinace. M.: Ipoda, 2017r.
A.B. Ilepprkun, @usuka. 8 kinace. M.: Ipoda, 2016r.
A.B. Ilepprkun, @usnka. 9 kinace. M.: lpoda, 2016r.

[Ipenyaraemas pabodas mporpamma onpesenser cojepkKaHue yaeOHOro MaTepHana, ero CTpykTypy, OCIeJ0BaTeIbHOCTh U3y4YeHUs, ITyTH
(hopMHUpOBaHMS CUCTEMBI 3HAHUN, YMEHUI1, CIOCOOOB EATEIbHOCTH, PA3BUTHS YUAIIMXCS, UX COLIMATM3AIMU 1 BOCITUTAHUSL.

OO0mas xapakTepucTUKa y4eOHOro nmpeamera.

HIkonbHBINA Kypc (DPU3UKH SBISIETCS CHCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHBIX MPEJAMETOB, U3y4aeMbIX B IIKOJIE. DTO CBSA3aHO C TEM, UTO B
OCHOBE COJIep>KaHusl KypCcOB XUMHUHU, GU3NUYECKOM reorpaduu, 6HoI0run gexar pusndeckrue 3akoHbl. OU3MKa JaeT yJaluuMcsl HaydHbIH METOT
MO3HAHUS U MO3BOJISET MOTy4aTh 00BEKTUBHBIE 3HAHUS 00 okpyxkatouieM mupe. C 7 no 9 kinacc GopMUpyIOTCs OCHOBHBIE (pU3HUeCKre MOHSITHS,
MIPOMCXOUT OBJIAICHUE METOJJOM HAYYHOTO MO3HAHUS, TPUOOpETEHUE YMEHHUM U3MEPSITh (pU3nMuecKrue BeIMUHHBI, TPOBOJUTH Ja00PATOPHBII
AKCIEPUMEHT M0 33JaHHOMY aJICOPUTMY.

HN3ydyenue (pu3uKM B OCHOBHOM IIKOJIe HANIPABJIEHO HA IOCTHKEHHE CJIeXYIOIUX HeJsieil:
* YCBOEHHE y4alllUMHCS CMBICJIa OCHOBHBIX TIOHATUI U 3aKOHOB (PU3UKHU, B3aUMOCBSI3U MEXKAY HUMH,

* (opmHpoBaHHUE CHCTEMBI HAYYHBIX 3HAHUH O MIPUPOJIE, €€ PyHAaAMEHTATbHBIX 3aKOHAX JJIs MOCTPOCHUS MPEACTABICHU S O PU3NYECKON KapTUHE
MUpa;

* cHCTeMaTH3alys 3HaHUH O MHOFOO6paSI/II/I 0OBEKTOB U SIBIICHUI MMpUPOJAbI, O 3aKOHOMCPHOCTAX MPOLUECCOB U O 3aKOHAX (1)I/I3I/IKI/I I CO3aH Ul
Pa3yMHOTI'O UCTIOJIb30BAHU JOCTIDKEHUN HayKU B JlalbHEHIIIEM Pa3BUTHUHN IUBUJIU3 AU

° (I)OpMI/IpOBaHI/Ie y'6e)KI[CHHOCTI/I B BO3MOKHOCTHU ITO3HAHUSA OKPYKAKOIICTO MUPA U JOCTOBCPHOCTH HAYYHBIX MCTONOB €T0 U3YUCHUS

¢ Opranu3anysl 5KOJOTUYCCKOI'O MBIIIJICHHUA U IEHHOCTHOI'O OTHOLICHUS K IPUPO/JC,



¢ Pa3BUTHUC MMO3HABATCIBHOTO MHTCPCCA U TBOPUCCKUX CIIOCOOHOCTEH ydqamuxcs.
I[HSI JOCTHIXKCHHUSA IIOCTAaBJICHHBIX ueﬂeﬁ yJalmumMcesa H€O6XOI[I/IMO OBJIAICHUC MCTOAOM HAYYHOI'O IMMO3HAHUA U METOJAaMU UCCIICIOBAHUSA SIBIICHUI

MPUPOJIBI, 3HAHUSA O MEXaHHMUECKUX, TETJIOBBIX, YJIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUAX, (DU3NUECKUX BETMUNHAX, XapaKTEPU3YIOLINX 3TH
ABJICHUS. Y ydamuxcst Heo0X0auMo cpOopMUPOBATH YMEHHUS HAOIIONATh (PU3HUECKUE SBICHHS U IPOBOIUTH SKCIICPUMEHTAIBHBIEC NCCIICIOBAHMS C
WCIIOJIb30BAHNEM M3MEPUTEIBHBIX TPUOOPOB. B mpomecce n3ydeHus: GU3MKH TOJKHBI OBITh YCBOCHBI TaKHe OOIIEHAYYHBIC TOHATHS, KaK IPUPOTHOE
SIBJICHHE, IMITMPHYECKH YCTAHOBIICHHBIN (PaKT, THIIOTE3a, TEOPETUIECKUN BBIBOJI, PE3YJbTAT SIKCIIEPUMEHTAIHLHON MPOBEPKH, a TAK)KE IOHUMAHHE
[EHHOCTH HAYKH ISl yJJOBJIETBOPEHUS IOTPEOHOCTEN YeTI0OBEKa.

O0mas xapakTepucTHKa NPOrpaMMbl
[IporpamMma noctpoeHa ¢ y4eToM MPUHIIUIIOB CUCTEMHOCTH, HAYYHOCTH U JOCTYITHOCTH, a TAK)KE IPEEMCTBEHHOCTH U MIEPCIIEKTUBHOCTH MEKTY

Pa3IMYHBIMU pa3/iellaMU Kypca. YpOKHU CIUTAaHMPOBAHBI C YU€TOM 3HAHUI, YMEHUN U HAaBBIKOB 110 MPEMETY, KOTOpble CPOPMUPOBAHBI Y IIKOJILHUKOB
BIIpOIIECCE peaTn3alii IPUHIUIIOB pa3BHBatoiiero ooydenus. Cobioas IpeeMCcTBEHHOCTh € KypcoM «OKpyKaroIuil MUp», BKIIIOYAIOLITUM
HEKOTOpbI€ 3HAHMSI U3 00J1aCTH (PU3UKH, IPeTyCMaTpUBaeTCs U3ydeHne pusuku B 7- 9 kaaccax Ha BBICOKOM, HO JOCTYITHOM YPOBHE TPYJIHOCTH,
6BICTpI)IM TEMIIOM, OTBOAA BEAYINYIO POJIb TCOPECTUUCCKHUM 3HAHUAM, IMTOAKPCILIAA UX JEMOHCTPALIMOHHBIM SKCIICPUMCHTOM U PCIICHUEM
TCOPETHYCCKUX U SKCIICPUMCHTAJIbHBIX 3a1a4. Ha HGpBBIfI IIJIaH BBIABUTACTCA PACKPBITUEC U UCIIOJIB30BAHUE ITO3HABATCIIBHBIX BO3MOKHOCTEH
yyalxcs Kak CpeficTBa UX pa3BUTHUS U KaK OCHOBBI JUIS OBJIACHUS y4eOHbIM MaTepraioM. [IoBbICUTh HHTEHCUBHOCTH M INIOTHOCTH Mpoliecca
o0yueHus MO3BOJIET UCTIOJIB30BAHUE PA3TUUHBIX (HOPM pabOTHI: MHCbMEHHOM U YCTHOM, KCIIEPUMEHTAIbHOM, Ol PYKOBOJACTBOM YUHUTENS U
camocTosTenbHON. CoueTaHne KOJUIEKTHBHOHN pabOThl ¢ MHANBUIyaTbHON W TPYIIIOBON CHIYKAET YTOMJISIEMOCTh YJAIIUXCS OT 0JHOOOpa3HOM
NEeSITeNIbHOCTH, CO3JaeT YCIOBUS JJIsl KOHTPOJIS U aHaJIM3a MOJIyYeHHBIX 3HAaHUHM, KaUeCTBA BBINOJIHEHHBIX 3aanuil. [{st npoOyxaenus
M03HABATEIbHON aKTUBHOCTU U CO3HATEIBFHOCTH yUallIUXCsl B YPOKH BKJIFOUEHBI CBEICHUS U3 UCTOPUH (PU3UKU U TEXHUKU. Matepuan B mporpaMmme
BBICTPOEH C Y4E€TOM BO3PACTHBIX BO3MOKHOCTEH yuamuxcs. @opma opranusanuu o0pa3zoBaTesbHOTO Mpoliecca: KIaCCHO-YpOUHas CUCTEMA.

Texnosoruu, uCnoab3yeMble B 00y4EHUH: Pa3BUBAIOIIETO 00y4YeHUsI, 00y4eHHUs B COTPYIHUYECTBE, IPOOIEMHOT0 O0yUECHUS, Pa3BUTHUS
HCCIIeIOBATENIbCKUX HAaBBIKOB, HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIE, 310pOBbecOepekerus U T. 1.OCHOBHBIMU (hOpMaMu U BUJAAMU KOHTPOJIS
3HAHW, YMEHUH U HaBBIKOB SIBIISIOTCA: TEKYIIUNA KOHTPOJIb B (pOpME YCTHOTO, GPOHTAIILHOTO ONPOCa, KOHTPOJIbHBIX paboT, PU3NYECKUX AUKTAHTOB,
TECTOB, IPOBEPOYHBIX PabOT, 1Ta6OPATOPHBIX PabOT; UTOTOBBIM KOHTPOJIh — UTOrOBasi KOHTPOJbHAs paboTa.

MecTto npeamera B yueOHOM ILIaHe

Ha u3ydenue ¢usuku B 7 K1acce 0CHOBHOM MIKOJIBI OTBOAUTCS 2 yaca B Hezemo. [Iporpamma paccuntana Ha 68 4acos.
Ha usydenue ¢pusuku B 8 Kiacce OCHOBHOM HIKOJIBI OTBOAUTCS 2 yaca B Hezenmo. [Iporpamma paccuntana Ha 68 4acos.
Ha u3ydenue ¢pusuku B 9 Kinacce 0CHOBHOM MIKOJIBI OTBOIUTCS 3 yaca B Henento. [IporpamMma paccuntana Ha 102 yaca.

Bcero 3a ypoBenb 238 yacos.



I[lnannpyemble npeaMeTHbIE Pe3yJIbTAThI.
B pezynomame usyuenusn gpuzuku ¢ 7 Knacce y4eHUK Hayuumcs:

[ToruMaTh CMBICI IOHSITHIA: (pU3MYeCKOe SBICHHUE, GU3HUECKUI 3aKOH, BEIIEeCTBO, UMD Y3Usi, TPACKTOPHSI IBUKEHHS TeJla, B3aUMO/ICHCTBUE;
[Tonumate cMbIcT GU3MUECKUX BEITUYUH: MTyTh, CKOPOCTh, Macca, INIOTHOCTh, CUJIA, aBJICHUE, pa00Ta, MOIIHOCTh, KHHETUYECKAst U MOTEHIIUATbHAS
SHEPrus;

[Tonumats cMbicn usnueckux 3akoHoB: ['yka, [lackans, Apxumena, mexanuueckoi sHepruu;ChopMupyer npecTaBlIeHUEe O BKJIaA€ POCCUNCKUX U
3apyOeKHBIX YUEHBIX, OKa3aBIINX HaUOOJbIIIee BIUSHUE Ha pa3BUTHE (DU3UKH;HAYYUTCS: ONIUCHIBATh U OOBIACHATH (PU3HUECKUE SBIICHUS:
paBHOMEPHOE MPSMOJIMHENHOE JBM)KEHHE, TIepejady JaBICHUs )KUIKOCTIMH U ra3aMu,IIaBaHue Tell, AMPPy31i0;UCIoNb30BaTh (PU3NUYECKUe Ipud opsl
1 U3MEPUTENbHBIE HHCTPYMEHTHI JJIs U3MEPEHUS PU3NYECKUX BEIUUNH: PACCTOSHUS, IPOMEKYTKA BPEMEHHU,MACChI, CUJIbI, 1aBJICHUS; IPEICTABISTh
Pe3yNbTaThl U3MEPEHUH C MOMOIIBIO TaOIUI, TPaUKOB U BBIBIATH HA 3TOM OCHOBE SMIUPHUUYECKUE 3aBUCUMOCTH: IyTH OT BPEMEHU,CHIIBI YIPYTOCTH
OT yIUTMHEHUSI IPYKUHBI, CUJIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS; BRIPAXKATh PE3yAbTaThl U3MEPEHUN U pacyeTOB B €AMHUIIAX

MG)K)IYHapOJIHOI\/'I CHUCTEMBI, ITPUBOJUTH NPUMEPLI IPAKTHYCCKOTO UCITOJIB30BAHHUA (1)I/ISI/I‘IGCKI/IX 3HAHUHA 0 MEXaHNYECKUX ABJICHUAX; pCIIATh 3aJa4l Ha
MPUMECHCHUC N3YUCHHBIX (bHSH‘-IeCKI/IX 3aKOHOB; OCYHICCTBJIATH CaMOCTOSITEIILHEBIN TOUCK I/IH(bOpMaHI/II/I CCTCCTBCHHOHAYYHOI'O COACPKAHUA C
WCITIOJIb30BAHNUEM PA3TMYHBIX HCTOYHUKOB (YUE€OHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO-TTOMYJISIPHBIX W3JIaHHIA, KOMITBIOTEPHBIX 0a3 JAaHHBIX, PECYPCOB
NuTtepuera), ee 00pabOTKY M IIpEICTaBICHUE B pa3HBIX opMax (CIOBECHO, C IOMOIIBIO IpaduKOB, MATEMAaTUUECKUX CHMBOJIOB, PUCYHKOB U
CTPYKTYPHBIX CXEM); HAYYHUTCS MCIIOJIb30BaTh MPHOOPETCHHBIC 3HAHUS U YMEHHSI B PAKTHUECKOM ACATEIBHOCTH U MIOBCETHEBHOMN JKU3HU JIJIS:
obecrieyeHnst OE30MACHOCTH BIIPOIECCE UCTIONB30BAHMS TPAHCIIOPTHBIX CPEACTB; PAIMOHATIBHOTO MPHMEHEHUS MMPOCTHIX MEXaHU3MOB; KOHTPOJIS 32
UCIPABHOCTBIO BOJIOTIPOBO/Ia, CAHTEXHUKH, Fa30BBIX IPUOOPOB B KBAPTHUPE.

B pezynemame usyuenus gpuzuxku 8 knacca yuenuk nayyumcesa:

IloHMMAaTh CMBICH ITOHSATHI: (1)I/I3I/ILICCKOC SBJICHUC, (1)I/I3H‘{CCKI/II>'I 3aKOH, BEIICCTBO, BSaHMO,Z[eﬁCTBI/Ie, SJICKTPUYECKOC I10JI€, MAar HUTHOC I10JIC, BOJIHA,
4TOM, aTOMHOC AP0, HOHU3UPYIOIIUC U3TTYUCHUSA; IOHUMATh CMBICJI (bHSPI‘ICCKHX BCINYHNH: pa60Ta, MOIIHOCTb, KHHCTUYCCKAA SHCPIUd,
IIOTCHIHAJIbHAA SHCPIru:d, K03(1)(1)I/II_II/IeHT IIOJIE€3HOTI'O ﬂeﬁCTBHH, BHYTPCHHAA SHCPT U, TEMIICPATYpPA, KOJIMYCCTBO TCIUIOTHI, YACIbHASA TCINIOEMKOCTD,
BJIa’KHOCTB BO3/JyXa, SHCKTpI/I‘leCKI/Iﬁ 3apsd, CHJIa SJICKTPHUYCCKOI'O TOKA, JICKTPUYICCKOC HAIIPAXKCHUC, DJICKTPUUICCKOC COIIPOTUBIICHHUC, pa60Ta nu
MOITHOCTD JJICKTPHUYCCKOI'O TOKA, q)OKy'CHOG PpaCCTOAHUC JIMH3bI; 3aKOHA COXPAaHCHUS SHCPIrMU B TCIUVIOBBIX IIPOLECCAX, COXPAHCHUS IJICKTPUICCKOTO
3apsaa, Owma AJId y4aCTKa BHCKTqueCKOﬁ eIy, I[)KOYJ'ISI'.HGHH&, HpHMOHHHeﬁHOFO pacnipoCTpaHCHUA CBETA, OTPAKCHUA CBCTA;a TAK K€ IIOJTyUIUT
BO3MOKHOCTb HAYYHUTHCA ONMMCBIBATL U OOBSACHATH (I)I/ISI/ILICCKI/IC SABJICHUA: I[I/I(i)(i)y3I/II-0, TCIIOIMIPOBOAHOCTD, KOHBCKIHUIO, U3JIYYCHUC, NUCITAPCHUC,
KOHACHCAILIUIO, KUIICHHUE, TIJIABJICHHUEC, KPUCTAJUIN3AIHUI0, SJICKTPU3Al[UI0 TCII, B3aHMOJICHCTBHUE QJICKTPUYCCKUX 3apAa0B, B3aHMOJICHCTBHUE MAar"suToOB,
JIEICTBHE MAarHUTHOT'O MOJIS Ha IMPOBOAHUK C TOKOM, TCIIJIOBOC JeicTBHUE TOKa, JICKTPOMArHUTHYIO UHAYKIHUIO, OTPAKCHUC, ITPCIIOMJICHUC CBCTA,
HCIIOJIb30BATh (bI/I3I/I‘leCKI/Ie HpI/I60pBI " U3MCPUTCIIbHBIC HHCTPYMCHTBI UL U3MCPCHUSA (I)I/ISI/ILIGCKI/IX BCJIIMYHH: pACCTOSHUSA, TIPOMCIKYTKA BPCMCHU
MacCcChl, TCMIICPATYPbI, CUJIbI TOKA, HAIPAKCHUA, SJICKTPUICCKOTO COIIPOTUBJICHU, pa6OTI:>I " MOIITHOCTH JJICKTPUUICCKOTI'O TOKA; INPCACTABIIATH
PE3YyIbTAThI I/I3MCpCHI/Iﬁ C IIOMOIIBIO Ta6JII/II_I, Fpa(bI/IKOB U BBIABIIATH Ha 3TOI OCHOBE OMIINPUYCCKHUEC 3aBUCUMOCTU: TCMIICPATYPhI OCTBIBAIOLICTO TECJIa
OT BPEMCHH, CHUJIbI TOKA OT HAIIPSPKCHUS Ha YHACTKE LCIIH, YIJIa OTPAKCHUA OT YIJia MaACHUA CBCTA, YIJla NPCIIOMJICHUA OT yIJjla IMaJICHUA CBCTA,
BbIpaKaThb PE3YyJIbTATLI I/ISMCpCHI/Iﬁ " paCdC€TOB B CIMHUIIAX MC)K,[[yH&pOI[HOﬁ CUCTCMBI;, IPUBOAUTDH IPUMCPELI ITPAKTHYICCKOT'0 UCIIOJIb30BAHU



($U3NYECKUX 3HAHUH O MEXaHUYECKHX, TETUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX; PEIIaTh 33141 HA IPUMEHEHUE U3YUYEeHHBIX
(U3NIECKUX 3aKOHOB; OCYIIECTBIISATh CAMOCTOATEIBHBIN MOUCK HHPOPMALIMU €CTECTBEHHOHAYYHOTO COJICPKAHUS C UCTIOJIB30BAaHUEM PA3THUHBIX
MCTOYHUKOB (Y4€OHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJISIPHBIX U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEeTa), ee 00paboTKy U
MpeJCTaBICHNUE B Pa3HBIX (hopMax (CIOBECHO, C MOMOIIBIO IPaKOB, MATEMATUHIECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM); UCIIOJIb30BATh
npuoOpeTeHHbIC 3HAHHUS U YMEHHS B IIPAKTUYECKOH IEATETLHOCTH U IOBCEAHEBHOM XKHU3HH: [T 0OecTiedeHns: Oe30MacHOCTH B IIpoIiecce
WCTIOJIb30BAHMUS TPAHCIIOPTHBIX CPEJICTB, AMEKTPOOBITOBBIX TIPUOOPOB, SJCKTPOHHOM TEXHUKHU; KOHTPOJIS 32 HCIIPABHOCTHIO AIIEKTPOIPOBOIKH,
BOJIOTIPOBO/IA, CAHTEXHUKHU U Ta30BBIX IPUOOPOB B KBAPTHUPE;

B pe3yJbTaTe H3YYCHUA (1)I/I3I/IKI/I Y4Y€HHK 9 kaacca HAYYMUTCsH:

[Torumath cMBICI IOHSITHI: (PU3UUECKOe SBICHHE, (PU3HMUSCKUI 3aKOH, B3aUMOICHCTBHE, JICKTPHIECKOE TI0JIe, MArHUTHOE TI0JIe, BOJIHA, aTOM,
aTOMHOE SIPO. TOHUMATh CMBICJ BEJIUYHUH: ITyTh, CKOPOCTh, YCKOPEHHUE, UMITYJIbC, KHHETUYECKAs! SHEPIUsl, MOTCHIIMAIbHAS SHEPTHUS.

HOHI/IM&TB CMBICJI (1)I/IBI/III€CKI/IX 3aKOHOB: HI)IOTOHa, BCGMI/IpHOFO TATOTCHUS, COXpaHeHI/ISI I/IMHy.]'II)C&, 158 M€X&HI/I‘ICCKOI>1 3H€pFI/II/I.0HI/ICI>IBaTI> 158
O6’B$ICH$ITI) (1)I/ISI/I‘ICCKI/IC SIBJICHUSL . paBHOMepHOe pr[MOJII/IHeI;'IHOG ABUXXCHHUC. paBHoyCKopeHHOG pr[MOJ'IHHGfIHOG JABMOKCHUC, MECXaHNYCCKUEC KOH€6aHI/I$[
" BOJIHBI, ﬂeﬁCTBHe MArdmuTHOTO I10JId Ha HpOBO)IHI/IK C TOKOM, SHQKTpOMaFHI/ITHyIO I/IHJIYKHI/IIO, HUCIIOJIb30BaATh CbI/ISI/I‘—IeCKI/Ie HpI/I60pLI JJIA I/ISMepeHI/IS[
U1 U3MepeHus: GU3NYECKUX BEJTMYMH: PACCTOSHUS, TIPOMEXKYTKA BPEMEHU.IIPEICTABIIATh PE3Y/IbTaThl U3MEPEHUH C MOMOIBIO TaOIuUII, TpapuKOB U
BBISIBJISAITH HA OTO OCHOBE 3MHI/IpI/I‘~IeCKI/Ie 3aBUCHUMOCTH: IIyTH oT BpeMeHI/I,nepnoz[a KOJ'Ie6aHI/II71 OT HJIMHBI HUTHU MasiTHUKA. BI)Ipa}KaTI) pCSYJ'II)TaTBI
n3MepeHuit u pacueroB B cucreMe CU mpuBOIUTE MpUMeEphl IPAKTUYECKOTO UCOIb30BaHUS PU3NYECKUX 3HAHUN O MEXaHUYECKHUX,
SHGKTpOMaFHI/ITHI)IX 1 KBAHTOBBIX Hpe)ICTaBJ'IeHI/Iﬁ pemaTL 3a1a491 Ha HpI/IMeHeHI/Ie I/I3y‘—IeHHI)IX 3aKOHOB HUCIIOJIBb30BAaTh 3HAHUAMU YMeHI/ISI B
MPAKTUYECKON M TTOBCETHEBHOM KU3HH .

TpeOoBanus K pe3yjibTaTaM 0CBOEHHSI BHINYCKHUKAMU OCHOBHOI IIKOJIbI IPOrPaMMBbI 10 (pU3UKe

Juunocmnuie:
* chopMHUPOBAHHOCTH TIO3HABATEIBLHBIX HHTEPECOB HA OCHOBE PA3BUTHS MHTEIJICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yJalnuxcs;

* yOEKIEHHOCTh B BO3MOYKHOCTH MTO3HAHUS IPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOT'O MCIIOJIb30BaHUS JOCTHKEHUM HAYKU M TEXHOJIOTUH JUIs
JATbHEUIEro pa3BUTHS YEJIOBEUECKOro 00I1eCcTBa, yBaKEHHE K TBOPLIAM HAyKHU U TEXHUKHU, OTHOLIEHHE K (DU3UKE KaK AJIEMEHTY 00LIeueI0BeUeCKOM
KYJIBTYpBI;

¢ CaMOCTOATCIIBHOCTD B HpI/IO6peTeHI/II/I HOBBIX 3HAHUHU U MNPaAKTHUYICCKUX YMCHHﬁ;
¢ I'OTOBHOCTB K BBI60py JKU3HCHHOT'O ITYTH B COOTBETCTBUU C COOCTBEHHBIMU HHTCPCCaMU U BO3BMOKHOCTAMMU,;
®* MOTHUBalLUA 06pa30BaTeJ'ILHOI71 ACATCIIBHOCTU IKOJIBHUKOB Ha OCHOBC JINYHOCTHO-OPUCHTUPOBAHHOT'O TTOAXO/J4;

* (opMHUpOBaHME LICHHOCTHBIX OTHOIICHUH JIPYT K APYT'Y, YUUTEINI0, aBTOPaM OTKPBITUI M N300peTeHui, pe3yibTaTaM 00yueHHs.

Memanpeomemnmnuie:



¢ OBJIaJCBaTh HaBBIKAMHU CaMOCTOATCIBHOI'O HpI/IOGPGTeHI/ISI HOBBIX 3H21HPII>1, opraHu3anuun Y‘-IG6HOf/'I ACATCIBbHOCTH, IIOCTAHOBKHU ueneﬁ, IJIaHUPOBAaHUA,
CaAMOKOHTPOJIA 1 OUCHKH PE3YJILTATOB CBOCH ACATCIIBHOCTHU, YMCHHUAMU IMPECABHUACTL BO3MOKHBIC PE3YJIbTATbI CBOUX I[CﬁCTBPIfI;

* TIOHHUMATh PA3NUYHA MEX]Ty UCXOTHBIMU (PaKTaAMH U TUTIOTE3aMU UL UX OOBSICHEHHS, TEOPETUISCKUMHI MOJACISIMH U pealIbHBIMU 0ObEKTaMH,
OBJIJICBATh YHUBEPCAILHBIMU y4€OHBIMU ACHCTBUSIMH HA MPUMEPaX TUMOTE3 Ui 0ObSICHEHHS U3BECTHBIX (DAKTOB M SKCIIEPUMEHTAIBHOM MTPOBEPKH
BBIJIBUTA€MbIX THIIOTE3, pa3pad0TKU TEOPETUUECKUX MOJIEIEN ITPOLIECCOB WU SBJICHUI;

* (opMHUpOBaTh yMEHHS BOCIIPUHUMATD, TIepepadaThIBATh U MPEIOCTABIATh HHPOPMALIHIO B CIIOBECHOM, 00pa3HOM, CHMBOIMUECKON (popMax,
aHAJTM3UPOBATH U TIepepadbaThIBATh MOTYYCHHYIO HH(OPMAIIMIO B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMU, BBIJIEISTH OCHOBHOE COJICPKaHNE
IIPOYUTAHHOTO TEKCTAa, HAXOIUTh B HEM OTBETHI HA MOCTABJIEHHbBIE BONIPOCHI U U3JIaraTh €ro;

* pUOOpPETaTh OMBIT CAMOCTOSATEIBHOIO MTOUCKA, aHAIN3a U 0TOOpa MH(OPMALIMU C UCTIOIB30BAHUEM Pa3IMUHBIX HCTOYHUKOB U HOBBIX HHPOP
MallMOHHBIX TEXHOJIOTUH JUIsl pelleHns T03HaBaTEeNIbHbIX 3a/1a4;

* pa3BHUBATh MOHOJIOTHYECKYIO U IMAJIOTUYECKYIO PeUb, YMETh BbIPAXKaTh CBOU MBICIIU U CIIOCOOHOCTHU BBICIYIIUBATh COOECEHNKA, TIOHUMATh €T0
TOYKY 3pEHUs], MPU3HABATh MIPABO APYroro 4YeJoBeKa Ha NHOE MHEHUE;

¢ OCBauWBaThb NPUCMBI )IGI)IICTBHI)’I B HCCTAaHAAPTHBIX CUTYaAlUAX, OBJIAACBATh 9BPUCTHYCCKUMHA MCTOAaMU PCUICHU A HpO6J’IGM;

* (opmMupoBaTh yMeHHsI pabOTaTh B TPYIIIE C BHIMOJHEHUEM PA3IUMYHBIX COIMATBHBIX POJICH, TPEACTABIISTh M OTCTAWBATh CBOU B3TJISIIBI U
yOeXIeHUsI, BECTH JUCKYCCHIO.

Ilpeomemmnowie:

* (opmupoBaTh MpeACTABICHUS O 3aKOHOMEPHO CBSI3U U MO3HAHUU SIBJICHUM MPUPObI, 00 00bEKTUBHOCTH HAYYHOT'O 3HAHHUS; O
cUCTeMOO00Opa3yromiei poiu GU3KNKH [Tl pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHI; 0 HAYYHOM MHUPOBO33PEHHUIN KaK pe3yabTaTe
M3YYEHHUS OCHOB CTPOCHUS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

* (opmupoBaTh MepBOHAYAIBbHbBIE IPEACTABICHUSA O (PU3NUECKON CYIIIHOCTH SIBJICHHUM MPUPObI (MEXaHUUECKUX, TEIUIOBBIX, JIEKTPOMArHUTHBIX U
KBaHTOBBIX), BUAAX MaTepUH (BELIECTBO U MOJIE), IBUKEHUH KaK CIIoco0e CyIIeCTBOBaHHS MaTepUH; YCBaWBaTh OCHOBHBIE UJIEU MEXaHUKU, AaTOMHO
MOJIEKYJISIPHOTO YYEHHSI O CTPOSHHH BEIIECTBA, 3JIEMEHTOB AJIEKTPOIMHAMUKU U KBAHTOBOU (PU3MKU; OBJIaJIeBaTh MOHATUHHBIM allllapaToM U
CUMBOJIMYECKUM SI3BIKOM (PH3UKH;

* MpPHOOpPETaTh OMBIT MPUMEHEHHSI HAYYHBIX METOJIOB MO3HAHU I, HAOMIOIeHUST PU3UUYECKUX SBIICHUH, MPOCTHIX IKCIEPUMEHTATbHBIX UCCIIEI0BAHUM,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI C MCIOJIBF30BAaHUEM aHAJIOTOBBIX M LU(PPOBBIX H3MEPUTEIBHBIX IPUOOPOB; MOHUMATh HEN30€KHOCTh MOTPEUTHOCTE I
TOOBIX U3MEPEHUIA;

¢ IIOHMMATb (1)I/I3I/I‘leCKI/IC OCHOBBI 1 TPUHIUIIBL JIeNCTBUSA (pa6OTH) MalllH U MEXaHU3MOB, CPCACTB ICPCABUKCHUA U CBA3U, OBITOBBIX HpI/I60pOB,
MPOMBIINIJICHHBIX TCXHOJIOTUYCCKUX ITPOLECCOB, BIMAHNUEC UX Ha OKPYKAIOHMIYHO CPCAy; OCO3HABATh BO3MOKHBIC IPUYUHBI TCXHOT'CHHBIX U
OKOJOTHYCCKHUX KaTaCTpO(I);

®* OCO3HaBaThb HCO6XOI[I/IMOCTB MIPUMCHCHUA JOCTIDKEHUH (I)I/ISI/IKI/I 1 TeXHOJIOTHI JIJIst PallMOHAJIIBHOTO MMPUPOAOTIIOJTIB30BAHN A,



* OBJIIEBATh OCHOBaMHU 0€30MaCHOTO MCIOJIb30BAHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX MEKTPUUECKUX U MATHUTHBIX MOJIEH, 3JIEKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U HCKYCCTBEHHbBIX HOHU3UPYIOINX U3JIy4eHUN BO N30€KaHNE UX BPEAHOIO BO3JECICTBYS Ha OKPYKAIOIIYIO Cpelly U
OpPraHM3M 4Y€JIOBEKa;

¢ pa3BUBAThb YMCHHUC IJIAHUPOBATH B HOBCGHHGBHOfI JKHU3HHU CBOHU I[€I>'ICTBHSI C IPUMCHCHHUEM IIOJTYYCHHBIX 3HAHUH 3aKOHOB MCXaHUKH,
QJICKTPOAUMHAMUKU, TCPMOAUHAMUKHN U TCIUIOBBIX SIBIICHUI C OCJIbIO C6epe)KeHI/I$I 300POBbA;

* (opMHUpPOBATH MPEICTABICHHUS O HEPALMOHAIBHOM HCIOJIB30BAHUH MPHPOTHBIX PECYPCOB M SHEPTHH, O 3aTrPSA3HEHUH OKPYXKAIOIIEH Cpe/ibl Kak
CJIEJICTBMM HECOBEPIICHCTBA MAIIMH U MEXaHU3MOB.

Coaepikanue nmporpamMmmsl 7 Kjacc.
Beenenue (4 u)

®uznka — Hayka o npupojie. dusnueckue BIEHUs, BEIECTBO, TeN0, Marepusi. dusnueckue cBoiicTa Tei. OCHOBHBIE METO/IbI U3YUEHUS (PU3UKU
(HaOnroieHus U ONbITHI), UX paznuuue. [loHsTre o pusnyeckoil Benuunne. MexryHapoHas cucreMa eauHull. [IpocTeiimne naMepurenbHble
npubopsl. Llena nenenus npudopa. ToyHOCTH M MOTPEMIHOCT U3MepeHni. Haxo1eHue norpenHocTi U3MEPEHus.

Dponmanvuan 1adopamopnasn paooma «Onpeoenenue ueHvl 0eaeHUA UIMEPUMETbHO20 NPUOOPay.
IlepBoHayabHBIE CBEJACHUS 0 CTPOCHUM BenlecTBa (5 4)

Crpoenue BeniectBa. OMBITHI, MOATBEPKAAIOIINE, YTO BCE BEIIECTBA COCTOST U3 OTACIBHBIX YacTUll. MoJsieKyna — Melbyaiillias yacTHIla BeIeCTBa.
Pa3mepsr Mmosiekyi. TemnmoBoe IBMKEHHE aTOMOB U MoJIeKysl. bpoyHoBckoe nBrkenue. uddy3us B razax, ;KUAKOCTIX U TBEPAbIX Tenax. CBI3b
ckopoctu nuddy3uu ¢ Temneparypoit Tena. Bzaumoaeiicteue yactuil BemectBa. U3NYECKUA CMBICIT B3aUMOJICHCTBUS MOJIEKYIL. SIBIeHUE
CMauMBaHMs U HECMAUYMBaHUs TeJ. ArperaTHble COCTOsIHUS BemecTBa. OCOOEHHOCTH TpeX arperaTHbIX COCTOSHUM BemecTBa. OObsCHEHUE CBOWCTB
ra3oB, JKUJKOCTEH U TBEP/BIX TNl HA OCHOBE MOJIEKYJISIPHOTO CTPOCHUSI.

Dponmanvuan 1adopamopnasn paooma «HMzmepenue pazmepos maivix meny.

B3aumoneiictBue Te (22 4)

Mexanuueckoe apuxeHue. Tpaektopus qBUKeHUs Tena, myTb. OcHoBHbIE eauHMLbl TyTH B CH. PaBHOMEpHOE 1 HEpaBHOMEPHOE ABUKEHUE.
OtHOCHUTENBHOCTH NBIKEHHSA. CKOpoCcTh. CKOPOCTh PABHOMEPHOTO M HEPABHOMEPHOTO JIBIMKEHHUS. BEeKTOpHBIE U CKaIsIpHBIC (DU3NYECKHE BEIIMUNHBI.
Enununer uamepenus ckopoctu. Onpenenenue ckopoctu.PacueT mytu u BpeMenu asmxeHus. OnpeneneHue nyTd, IpoRIeHHOTO TEJIOM IPU
PaBHOMEPHOM JIBIXKEHHH, 10 popMyrie U ¢ ToMolIbio rpadukoB.HaxoxaeHue BpemeHn aBxkeHus Tena. PacueT ckopoctu mytH. CpeaHsisi CKOPOCTb.
HaxoxaeHnue cpenHeil CKOpoCcTH HepaBHOMEPHOTO MPSMOJIUHEHHOTOIBHKEHUS. SIBIeHe nHepuuu. [IposBneHre nHepuuu B ObITY U TEXHUKE.
Bzaumopernicteue ten. M3menenne ckopocTu Ten npu B3aumoaencTeuu.Macca. Macca — mepa uHeptHocTy Tesia. MHEpTHOCTh — CBOMCTBO Tena.
Enunuuer maccsl. [lepeBoa ocHoBHOM eaunamIbl Macchl B CU B T, T, Mr u T. A.M3mepenne maccel Tena Ha Becax. OnpeesneHre Maccol Tea B
pe3ynbTaTe ero B3auMoACHCTBUSA C IPYTUMU TelaMu. BrIsicHEeHHe yclIoBHUil paBHOBECHS yueOHBIX BecoB. [moTHOCTE BemecTBa. GU3NYECKUIT CMBICI
IUIOTHOCTH BeliecTBa. EnquHuipsl miotHocTu. I3MEHeHue MII0THOCTH OJHOTO U TOT'O YK€ BEIIECTBA B 3aBUCUMOCTH OT €r0 arperaTHOrO COCTOSHHUSL.
Pacuer maccel u 06bema Tena no ero mwiotTHocty.Cunna. Cula — npuYuHa U3MEHEHHs CKOPOCTH IBIKeHus. Cuia - BeKTopHasl (pusndeckas BeTUIHHA.
I'padmyeckoe nzoOpaxkenue cuibl. Crua — Mepa B3auMoAecTBus Ten. SIBnenue TsaroteHus. Cuina TspkecTd. Hannune TaroteHus Mex 1y BceMu



TelaMHu. 3aBUCUMOCTD CHJIBI TSDKECTH OT MAacChl Tena.HanpaBneHHe CHIJIbI TSAXKCCTHU. CBO6OI[HO€ naacHue TCi. Cua TSDKeCTH Ha APYrux MjiaHeTax.
Cuna ynpyroctu. BosnukHoBeHue cuibl ynpyroctu. [Ipuposaa cuisl yripyroctu. OCHOBHbBIE IOATBEPKACHUS CYLLIECTBOBAHUS CHJIbI YIIPYTrOCTH. Touka
MIPUIIOKEHHS CHIIBI YIIPYTOCTH U HampasiieHue ee AercTBus. 3akoH ['yka. Bec Tena. Bec Tena — BekropHas ¢pusndeckas BennunHa. OTianyuue Beca
TeJa OT CHJIBI TshkecTH. Touka IMPUJIOKCHUA BE€Ca U HAIIPABJICHUC €CTO IICﬁCTBHSI.EI[HHHH& CHJIBI. CDOpMYHa U OMIPCACIICHUA CHJIBI TSDKCCTU U BECa
tena. Jlunamometp. M3yuenue ycrpoiictBa quHamometpa. M3mepenne cuil ¢ nomolbio AuHamomeTpa. CiioskeHue IBYX CHUJI, HAallpaBJIEHHBIX 110 OJTHOM
MPSIMOM B OJTHOM HalpaBJICHUU U B IPOTHBONOJIOXKHEIX. | 'paduyeckoe m3o0paxkenue aByx cuil. PaBHoneiicTByromas cui. Cuina Tpenus. M3mepenue
CHJIbI TPCHUS CKOJIbXKCHU. CpaBHeHI/Ie CHJIbI TPCHHUA CKOJIBXKCHUSA C CUIIOH TPCHUSA KaUCHUAA. CpaBHCHI/IC CHJIBI TPCHUSA C BECOM TCJIa. TpeHI/IC IIOKOA.

@Dponmanvusle 1adopamopnvle padomul «HM3mepenue maccel mena Ha poluaxcHvlx gecax», «zmepenue oo6vema mena», «Onpeoenenue
naomuocmu meepoozo menay, «I padyupoeanue npyyicunvl u uzmepeHue Cuivbl mMpeHus ¢ HOMOULbI0 OUHAMOMEMPAy.

JlaBjieHue TBepAbIX TeJ, KUAKOCTeH U ra3oB (21 4)

Hasnenue. JlaBnenue tBepaoro teia. @opmyna Juisl HaXoxJeHus AaBieHus. CriocoObl N3MEHEHUS 1aBJIeHUs B ObITY M TeXHUKE./[aBneHue rasa.
HpI/ILII/IHBI BO3HUKHOBCHUS JAaBJICHUA I'a3a. 3aBUCUMOCTH JAaBJICHUA Ira3a I[aHHOﬁ Macchl OT 00beMa u TEMIICPATYPhI. Hepezlaqa JaBJICHUSA KUJIKOCTBIO U
razoM. 3akoH [lackans. Pacuer naBnenust Ha mHO U cTeHKHU cocyaa. Coobmraromnuecs: cocyapl. OO0CHOBAaHNE PACTIONOKEHHS TIOBEPXHOCTH
OJTHOPOJTHOM >KMJIKOCTH B COOOIIAIOIIUXCS COCY/IaX Ha OJHOM YPOBHE, a )KUJIKOCTEH C Pa3HOU MIIOTHOCTHIO — HA Pa3HBIX. Y CTPOMCTBO M JICHCTBHE
nutio3a. Bec Bozmyxa. AtmocdepHoe naBinenne. Biusane atMmocepHOTro JaBieHUs Ha KUBbIE OpraHU3MBbI. SIBIICHHUSI, TTOATBEPKIAIOIINE
cymecTBoBaHue arMocdepHoro napienus. Onpeaenenne armocdeproro nasienus. OnbiT Toppuderum. Pacuer cubl, ¢ KoTopoit aTMocdepa TaBUT Ha
oKpyxaromuenpeameTsl. bapomerp-anepona. 3HAKOMCTBO C YCTPOWCTBOM M paboToi 6apome- Tpa-anepoua. Mcmons3oBanue 6apomeTpa-aHepouaa
MIPU METEOPOJIOTHIECKUX HAOMI0IeHUIX. ATMOC(hepHOE TaBJICHHE Ha Pa3IMYHBIX BEICOTaX. MaHOMETpPHI. Y CTPOMCTBO U MIPUHITUTT ACHCTBHUS
OTKPBITOTO XKUAKOCTHOTO MAHOMETPA, METAJUTMUECKOTro MaHoMeTpa. [lopirHeBoit xuakocTHbIN Hacoc.[IpuHIUN 1eHCTBUS TOPIIHEBOTO KU IKOCTHOTO
Hacoca. ['unpasaundeckuii mpecc. usndeckrne 0CHOBBI padOTHI THAPABINYECKOTO Tpecca./[eficTBre )KUIKOCTH U Ta3a Ha MOTPY)KEHHOE B HUX TEJIO.
[IprurHBI BO3HUKHOBEHUS BhITAJIKMBatoNel cuiibl. [Ipupoaa BeiTasikuBaromeit cuiibl. 3akoH Apxumena. [1naBanue ten. YcnoBus rmjiaBaHus Tell.
3aBUCUMOCTD TITyOHMHBI IOTPYXKEHUS Tella B )KUJIKOCTh OT ero mioTHocTu. [lnaBanue cynoB. duznueckrne OCHOBHI MJIaBaHUS Cy0B. BoiHbIi
TpaHcnopT. Bo3nyxomnaBanue. dusndeckre 0CHOBBI BO3AyXOTUIaBAHHUS.

@ponmansusle n1adopamopnvle pabomul «Onpeodenenue 6blmManKueaOW|ell CUbl, 0CliCMEYIOUell HA NOZPYHCEHHOE 8 HCUOKOCHLL Moy,
«Bolacnenue ycnosuii niaganus mena 8 HeuOKoOCHu».

PabGora u momHoOCTh. JHeprus (14 u)

Mexanunueckas pabora. Ee ¢pusndeckuii cmpbici. Enunuiel pabotel. MomHocts. Enunuiiel Momaocti. DHeprus. [lonstue suepruu. [loTeHnmansnas
SHEprus. 3aBUCUMOCTb IMOTEHIUAJIBLHON SHEPTUU TeJa,IOJHATOr0 HaJl 3€MJIEH, OT €ro MacChl U BbICOTHI oAbeMa. KuneTnueckas s3Heprus.
3aBUCUMOCTb KUHETHYECKOI SHEPTUU OT MACChI Tella U ero ckopocTH.lIpeBpaiiienre oAHOTO BUIa MEXaHU4YeCKOM sHepruu B Ipyroi. [lepexon
SHEPrUH OT OJTHOTO Tena K Apyromy.IIpocteie Mexanu3mMbl. Peryar. YcnoBue paBHOBecHs pblyara. Peryaru B TeXHuke, ObITY U IpUpoJie. MOMEHT CUJIBL
[IpaBmiio MmomeHTOB. EnrHnniaMmomenTa cuiibl. bioku. «3010Toe nmpaBmiio» MexaHukd. CyThb «30J10TOr0 TpaByiIay MeXaHUKH. LIeHTp TskecTn Tenma. Y cinoBus
paBHOBecus Tel. [IoaBMKHBIA 1 HEMOABMKHBIIN OJIOKH - TPOCThIEe MeXaHU3MbI. PaBeHCTBO padOT NpH HCHONB30BaHUN IPOCTHIX MexaHU3MOB.IIoHTHE O MTONIE3HOH U
noiHoi padore. KII/| mexanusma. Haknonnas minockocts. Onpenenenue ee KIT.

Dponmanvuvle nabopamopnvie pabomul «Buiacnenue ycnosus pagnogecusn pvruaza», «Onpeoenenue KII/] npu nooveme mena no HaKioHHOU NIOCKOCHUY.

HoBTOpenue (2 4)



Amnanms OH.II/I6OK, JONMYIICHHBIX B HTOTrOBOH KOHTpOHLHOﬁ pa60Te.

@ponmanvuasn nabopamoprnas paboma «Hzmepenue cuivl mpeHus ¢ NHOMOULbI0 OUHAMOMEMPAy.

PacnpepgeneHue yyebHbIX 4acoB NoO pa3aenam Nporpammbl
Beenenue -44
[TepBoHavaNbHBIE CBEIEHUS O CTPOCHHUH BEIIECTBA — 54
BzanmonerictBue Ten — 22 4
JlaBneHune TBEpabIX TEI, KUIAKOCTEH U ra3oB — 214
Pa6ora u MomHOCTE. JHeprust — 14 9
[ToBTOpeHue 24

Y4yeOHO-TeMATHYECKU A MJIaH

7 kyaaccol
Ne Pasznen KoJu-Bo B ToMm umnciie Ha:
n/n JacoB JlaGo-paTop- TecTbl JAMKTAHTBI CamocrosiTe/b- KoHnTpoJib-HbIe
HbIe pad0ThbI HbIe padoThI padoThI
1 BBenenue 3 1 - - - -
2 | IlepBoHayajibHbIE 6 1 1 - - -
CBe/leHHSsl 0 CTPOEHUH
BelllecTBA
3 B3aumopeiicTrBue Tell 24 4 2 2 1 3
4 | JlaBieHme ra3os, 21 2 3 1 2 1
JKMIKOCTEH U TBEPABIX
TeJl
5 PadoTa 1 MommHOCTB. 11 2 2 - 1 1
JHeprus.
6 | PesepBHOe Bpems. 5 - - 1 - 1
(IToBTOpEHME)
7 | Hroro 70 10 8 4 4 6




CopeprkaHue nporpammbl.

TennoBbie ABneHUA (26 Y)

TemoBoe nBmxenue. TemnoBoe paBHOBecue. Temmeparypa u ee usmepeHue. CBsi3b TEeMIEpaTypbl CO CPEIHEH CKOPOCTHIO TEIIOBOTO
Xa0THYECKOTO JIBM)KEHHS YacTull. BHyTpeHHsisi sHeprusa. PaGoTa u Teronepenada Kak CrocoObl M3MEHEHUsT BHYTPEHHEW SHEprud Tena. Buis
TEIUIOTIEpeIau: TEIUIONMPOBOJHOCTh, KOHBEKIUsA, H3NydyeHue. KoaudecTBO TemoThl. YJeNbHas TEIUIOEMKOCTh. 3aKOH COXpaHEHUs HSHEPTHH B
TEIIOBBIX Tporieccax. HeobpatumocTs mporieccoB temtonepenayu. Mcnapenue u konaencanus. Haceimennsiii map. BnaxHocts Bo3ayxa. Kunenue.
3aBUCUMOCTb TEMIIEpaTyphl KUIMEHHs OT JAaBiieHus. [lnaBieHue W Kpuctayuizanus. YIeiabHas TeIUIoTa IUIABJICHUS U MapooOpa3oBaHus. Y AelbHas
TerioTa cropanusi. Pacder konmdecTBa TEIUIOTHI mpu TermooOMene. [IpuHiumnel paboTel TeruioBbIX nBurareneil. IlapoBas TypOuna. JIBurarens
BHYTpeHHeTo cropanus. PeaktuBublii nBuratenb. KIIJ[ TeruoBoro nsurarens. OObsCHEHWE YCTPONCTBA W MPHUHIMINA JEUCTBHUS XOJOIUIBHUKA.
[IpeoOpazoBaHust JHEPTUHU B TEIJIOBBIX MAITUHAX. DKOJOTHIECKUE TTPOOIEMBI HCIIOIh30BaHMS TETUIOBBIX MAIIHH.

DponmanvHvle 1abopamopHvlie padomaol:

1. CpaBHeHHE KOJIMYECTB TEIUIOTHI IPH CMELIMBAHUU BOJIbI pa3HOM TeMIiepaTyphbl.
2. N3Mepenne ynenbHOM TEI0eMKOCTH TBEPAOTO Tea.
3. W3mepenue BIaKHOCTH BO3yXa.

,Zlemoucmpauuonnblﬁ IKcnepumernm

JlemoHcTpanmoHHbli TepmomeTp. Habmiogenue 3a ABMIKEHHMEM 4YacTHIBI MPU [OMOLIM MOJEIH Ui JEMOHCTpaluud OpOYHOBCKOTO
nBukeHus. Koyiebanuss MaTeMaTHUeCKOTO U MPYKUHHOTO MasTHUKOB. [lajieHue CTalbHOTO M IJIACTMIIMHOBOIO IIAPUKOB HA CTaJbHYIO IUIACTHHY U
IUIACTUHY, TOKPBITYIO MIacTWwinHOM. [lepenaya Temyia oT oAHOM YacTu Tena K JApyroil. TemaonpoBOAHOCTh pas3iMUYHBIX BellecTB. Bparienue
OyMa)KHOU BEPTYILKH, PACIOJOKEHHOW HaJ IJIaMEHEM CBEYH, KHUIIEHHE BOJbI ¢ OpOIICHHBIMU B Hee KPHUCTAJUIMKAMH MAapraHIIOBOKUCIIOIO KajHsl.
Pacmmpenue Bo3ayxa B TEIUIONPUEMHHUKE NMPU BO3ACHCTBUU Ha HEro HArperoro Tena. Monenb KpucTalinyeckoil peuieTku. Mcnapenue pasindHbIx
KUJKOCTEH: 3aBUCUMOCTb CKOPOCTH MCIapeHUsl OT TeMIIepPaTyphl, PoJa *KHUAKOCTH, ILIOMAIH MOBEPXHOCTH. OXIaxXAeHUE KUIKOCTH MIPU HCTIAPEHUHU.
YCTpoHCTBO U MPUHIUN ACHCTBUSI IICUXPOMETPA. Y CTPOICTBO U MPUHIMI AelcTBUs rurpomeTpa. Kunemaruueckas monens J[BC. Pabora rasa u napa
MIPH pacIIMpeHnH. Y CTPONCTBO U AeiicTBUe apoBoi TypOuHbl. Buneoduinbm «IlapoBbie TypOUHBIY.

DJIeKTpHUYecKHe 1 3JIeKTPOMArHUTHbIE siBJieHus (31 1)

OnekTpusaiys Ten. ONeKTpUYecKud 3apsna. [[Ba Buaa sneKkTpuyecKuX 3apanoB. B3aumoaeicTBue 3apsaoB. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsja. OJeKTpuueckoe rmose. JlelicTBuEe SIEeKTPUYECKOro TMOJIsl Ha JIIEKTpUuYeckue 3apsanbl. [IpoBOAHWKH, NHUAIEKTPUKH H
noaynpoBoAHUKU. KoHaeHcaTop. DHeprusi 31eKTPUUECKOTo Moisi KoHAeHcatopa. [IoCToOsIHHBINA 31eKTpUYecKuil TOK. VICTOUHMKHM MOCTOSIHHOTO TOKA.
HeiictBust snexktpuyeckoro Ttoka. Cuna Toka. HampspkeHue. DNeKTpUYECKOE CONMPOTUBIICHHE. DJEKTpUUeckas Lenb. 3akoH Oma I ydacTka
anektpudeckoii renu. [locienoBaTensHoOe U apauieIbHOE COSAMHEHUS MPOBOAHUKOB. PaboTa M MOITHOCTB JEKTPUUYECKOTO ToKa. 3akoH J[xoyms —
Jlenria.



@ponmansvusle 1adopamopHvie pasomul:

COopKa 31eKTPUUECKOH LIeNu U U3MEPEHHE CUIIBI TOKA B €€ PAa3NIMUHBIX y4acTKax.
N3mepenune HanpspKeHMs Ha Pas3JIMUHbIX yd4acTKax 3JIEKTPUYECKOMN LETIH.
PerynupoBaHue CHIIbI TOKa pEOCTATOM.

W3mepenue conpoTUBIIEHUS IPOBOIHUKA IIPYU OMOIIM aMIIEPMETPA U BOJIBTMETPA.
N3mepenune MOIHOCTH U pabOThI TOKA B SJIEKTPUUYECKOM JamIIe.

COopka 31eKTpOMarHuTa 1 UCIBITAaHUE €ro JICHCTBHS.

0. VsydeHue 5MeKTPUYECKOTO JBUrATENS IIOCTOSHHOTO TOKA (Ha MOJIEIH).
Jemoncmpayuonnstit IKcnepumenm

RHOO~No Ok~

DneKkTpu3alys pa3audHbIX TeJl. JJIEKTpUYecKui 3apsa. JBa pona snexkTpudeckux 3apsanoB. OOHapy)KeHUE MOJis 3apsHDKEHHOTOo Imapa.
JemumocTh anekTpuueckoro 3apsga. IlepeHoc 3apsiga ¢ 3apsbKEHHOTO DJIEKTPOCKONA Ha HE3apsHKEHHBIM € TMOMOIIBI0 MPOOHOTO IIapuKa.
DneKkTpu3alus IapuKa 3JEKTPOCKOTAa B JJEKTPUUYECKOM ToJIe. DIEKTPU3AIUs JIBYX SJEKTPOCKONOB B JJIEKTPUUYECKOM TI0JIE 3apsHKEHHOTO Tea.
JleficTBHE SIEKTPUYECKOTO TOKA B MPOBOJHUKE HA MAarHUTHYIO CTpeNKy. ICTOYHWKH TOKA: TalbBAHUUYECKHE DJIEMEHTHI, aKKyMYJISITOPHI, TEpMOIIapa,
¢doToameMenThl. HarpeBanue mpoBoia SIeKTPUYSCKUM TOKOM. Beiaenenue menu mipu aektpoiuse CuS0s. JlelicTBre KaTyIIku ¢ TOKOM Ha MarHUTHYIO
cTpenky. CBeueHMe HEOHOBOM JlaMIlbl. AmriepMmerp. BonbTmeTp. DJIEKTpUYECKHMI TOK B Pa3IMYHBIX METAJUIMYECKHX IMPOBOJAHHMKAX. 3aBUCHMOCTH
COTIPOTHUBIICHUS TTPOBOJHUKA OT €T0 JIJTMHBI, TJIONIAIU TIOTIEPEYHOT0 CEYSHHUSI U MaTepuaia. 3aBUCUMOCTh CHUJTBI TOKA OT CONMPOTHBIICHUS MMPOBOTHUKA
MIPU TIOCTOSIHHOM HANPSsDKEHUH. 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS TP TMOCTOSTHHOM COMPOTHBJICHUH ydacTKa 1ienu. Llens ¢ mociemoBaTenbHO
COEIMHEHHBIMM JIaMIOYKaMH. [IOCTOSIHCTBO CHIIBI TOKAa B pa3jIMYHBIX y4acTKax Lenu. HampsokeHus B Lenu ¢ MOCIeNOBATENbHO COEIMHEHHBIMU
npoBoaHUKamMu. [lapannenbHoe coequHEeHnEe MPOBOJHHUKOB. 3aKOHOMEPHOCTH B LENHU C NapaJICIbHBIM COECJUHEHUEM IPOBOJIHUKOB. [IprnMeHeHne
NapajuieIbHOTO COETUHEHHS IPOBOAHUKOB. MexaHnuueckasi paboTa 3JIeKTPUUYECKOro Toka. M3MepeHne MOIIHOCTH B IEKTPUUYECKON 1ETH ¢ TOMOILBIO
amriepMerpa M BoJbTMETpa. HarpeBaHue NpPOBOJHUKOB U3 Pa3HbIX BEIIECTB JJIEKTPUYECKUM TOKOM. YCTPOMCTBO MW MPUHLHUI JEHCTBUA
AJIEKTpOHArpeBaTeNIbHBIX TPHUOOPOB. Mojenb KonaeHcaTopa. JleMOHCTpalys pa3InuHbIX TUIIOB KOHJIEHCATOPOB. 3aBUCUMOCTh EMKOCTH KOH/IEHCAaTOpa
OT IUIOUIAJAM, PACCTOSIHUS MEXKIYy IUJJACTUHAMH, JUAJIEKTPUKA MEXIy IIJJACTUHAMU. YCTPOMCTBO M MPUHLMI JEUCTBHS 3IIEKTPOMAarHUTa.
Hcnonb30BaHue 3IEKTPOMArHUTOB B DJIEKTPUUECKOM 3BOHKE, AJIEKTPOMAarHUTHOM pene u Tenerpade. BzanmopelicTBue MOCTOSHHBIX MarHUTOB.
CnekTpbl MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB. MaruutHoe mnoJie 3eMid. Y CTPOMCTBO U ACHCTBUE KoMIlaca. JIByKeHUE MPOBOJIHUKA U PAMKHU C

TOKOM B MarHMTHOM II0JIC. YCTPOﬁCTBO H IMIPHUHIHUIT HeﬁCTBHH SJICKTPOABUTATCIIA IIOCTOSHHOI'O TOKa. BI/IIICO(i)I/IJ'IBM «:‘)J'IGKTpO,Z[BI/IFaTeJ'IB IIOCTOAHHOI'O
TOKa».

Cgerosble siBienus (10 v)

HpﬂMOJ’IHHCﬁHOC pacpoCTpaHCHUC CBCTA. OTpa)KeHI/IC n IPCIOMIICHUC CBCTA. 3aKoH OTpaXCHHA CBCTA. IInockoe 3CPKaJo. JIunza.
q)OKyCHOC pacCTOSAHUC JINH3BI. Onruueckas cuja IuH3bL 17183 kak onTuyeckas cucrema. OnTHYEeCKUe HpI/I60pBI.

@Dponmanvuas nabopamopuas padoma:

. HOJIy‘{eHI/IC I/1306pa)KeHI/I}I IIpu NMMOMOIIH JIMH3bI.
Zlemoncmpauuouublﬁ IKCnepumernm

I/I3J1y‘{eHI/IC CBC€Ta PA3JIMYHBIMU HCTOYHHUKAMMU. HpHMOHHHeﬁHOC pacnpoCTpaHCHUC CBCTA. HOHY‘ICHI/IC TCHU U TOJIYTCHHU. OTpameHHe
cBeTa. PaBeHCTBO YIJIOB IIPU OTPAKCHUU OT 3epKaHLHOﬁ MMOBCPXHOCTH. 3CpKaJ'IBHOC OTpPAKCHUC CBCTA. I[I/I(b(byBHOC OTpaKCHUC CBCTA. I/I306pa>1<eHI/Ie B



iockoMm 3epkaie. [Ipenomienue cseta. [IpoxosxaeHne cBeTa yepes IoCKonapauIeIbHyIO INIACTUHKY. BeInykiible 1 BOrHyThIe TUH3BL. [IpoxoxaeHue
CBETa CKBO3b COOMparoIyro TuH3y. IpoxosxaeHne cBeTa CKBO3b pacCenBarolIyto JIuH3Y. [loyuenne n3o0paxxeHuii ¢ moMoIIbio J1uH3. MoJens riasa.

IHoBTOpenue (14)

YyebHO-TemaTUyeckuii nnaH

8 Knaccbl
No Paspen Kon-Bo B Tom uncne Ha:
n/n yacos Na6o- Tectbl | OAukTaHtol | CamocrtoaTenb- | KoHTponb-
paTop- Hble paboTbl Hble
Hble pabotbl
pabotbi
1 | TennoBble ABNE€HUA 26 3 2 1 3 2
2 | dneKTpUUYecKue u 31 7 2 1 1 2
3IeKTPOMArHuTHble
ABNEHUA
3 | CBeToBbIE ABNEHUA 10 1 1 - 1 1
4 | Pe3epBHOe Bpems. 1 - - - - -
(MoBTOpPEHME)
Utoro 68 11 5 2 5 5

CoaeprkaHue nporpammbl 9 Knacc

3aKkoHBbI B3aUMO/IeCTBUS U ABHKeHUS TeJ (36 1)

MaTepI/IaJ'ILHaH Touka. Cucrema oTcUera. HepeMemeHHe. CKOpOCTL HpﬂMOJ’IHHCﬁHOFO PAaBHOMCPHOI'O ABHIXKCHUA. HpﬂMOHHHefIHOS
PaBHOYCKOPCHHOC ABUKCHUEC: MITHOBCHHAA CKOPOCTb, YCKOPCHHEC, ICPECMCIICHUC. Fpa(bI/IKI/I 3aBUCUMOCTH KMHCMATUYCCKUX BCIIMYHWH OT BPECMCHH IIpU
PaBHOMEPHOM U PAaBHOYCKOPCHHOM IBHXXCHUMU. OTHOCUTENBLHOCTh MEXaHHYECKOTO JBHXXCHUA. FCOHGHTpI/I‘ICCKaH U TCIIMOLCHTPHUYCCKAsA CUCTCMBI
MHUpa. I/IHCpI_II/IaJIBHaH cucreMa orcdera. 3akoHbl HproToHa. CBO6OI[HO€ najgenue. HeBecoMoOCTb. 3aKkoH BCCMHUPHOI'0 TATOTCHHA. I/ICKYCCTBGHHLIG
CIIYTHUKHA 3emin. I/IMHYJ'IBC. 3aKkoH COXpaHCHU UMITYJIbCA. PeakTuBHOE ABUXKEHHE.

@poumanvHsle 1aOOPAmMopHbIE PAOOMBL:

11 HccnegoBanue PaBHOYCKOPCHHOI'O ABUKCHU 0e3 HavalbHOM CKOPOCTH.

12.  Vsmepenue yckopeHus cBOOOIHOTO TaAEHHS.
Jemoncmpayuonnslii Ikcnepumenm



Omnpenenenne KOOpAUHATEI MaTEpUAIbHON TOUKHU B 3a/laHHON cucteme orcyera. IlyTh u nepemenienue. PaBHoMepHOe ABMKEHNE, U3MEPEHUE
CKOPOCTH TeJia MpU PABHOMEPHOM JIBH)KEHHH, TOCTpOeHHE rpaduka 3aBUcHMOCTH V = V(), BbIYKMCICHHE 1O 3TOMY TpaduKy NEpeMELICHUS.
OmnpeneneHne YCKOpPEeHHs MNPSIMOJIMHEWHOTO pPAaBHOYCKOPEHHOTO JBW)KEHHSA. 3aBUCUMOCTb CKOPOCTM OT BpPEMEHHM INpU MPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBUYKEHUM. 3aBUCHUMOCTb MOJYJS IEPEMELICHHs] OT BPEMEHM IPU NPSIMOJIMHEHHOM DPABHOYCKOPEHHOM J[IB)KEHUHU C HYJIEBOMH
Ha4yaJIbHOM CKOpPOCTbIO. OTHOCUTENIBHOCTh CKOPOCTH, NEPEMELIEHMs], TpaekTopuu. fBieHue uHepuuu. ONbIT, CBUAETEILCTBYIOLIUNA O TOM, YTO
YCKOPEHHE, IOJIydaeMO€ TEJIOM, 3aBUCHT OT Macchl Tena. JleMoHcTpanus BTOporo 3akoHa HproToHa. B3amMozeicTBME MarHMTOB Ha PacCTOSHUMU.
B3anmopeiicTBue ABMKYIIMXCS CUCIUICHHBIX Tedl. [lafienue Tena B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Hesecomocts. [lanenne Ha 3eMiro Tenn, HE HMEIOIIMX ONOPBI WK NojaBeca. [Ipumepsl NpsAMOIMHENHOTO U KPUBOJMHENHOTO JIBUKCHHUSI, HAIIPABJICHUE
CKOPOCTH IpH JABMKEHUU TeJIa 0 OKPYKHOCTHU. VIMIynbc Tena. 3aKOH coOXpaHEHUs UMITyJibca. PeakTuBHOE iBHKeHue. Mo Jiesb pakeThl.

Mexannuyeckue kosiedanusi M BoJHbL. 3BYK (18 u) KoneGarenbHoe nasmxenue. Konebanus rpyza Ha npyxuHe. CBoOOJHBIE KOJIEOaHMS.
KonebarenbHast cuctema. MasTHUK. AMIUIMTYAa, Hepuoi, 4actora KojeOaHui. ['apmonuueckue xosiebanus. IlpeBpareHue sHepruu Ipu
KoJeOaTeNbHOM JIBIKEHHUH. 3aTyxawolue kojebanus. BeiHyxaeHHble kosiebanus. Pesonanc. Pacnipoctpanenue konebanuil B ynpyrux cpenax. Ilo-
MIEPEYHbIe U MPOJOJIbHBIC BOJHEL. JlinHa BOHEL. CBSI3b IJTMHBI BOJIHBI CO CKOPOCTBIO €€ PacCIpOCTPAHEHUS U IMePUOIOM (4aCcTOTOH). 3BYKOBBIE BOJIHBI.
CxkopocTts 3ByKa. BeicoTa, TeMOp 1 TPOMKOCTH 3ByKa. DX0. 3BYKOBOM pe3oHaHc. IHTepdepeH s 3ByKa.

Dponmanvuan 1adopamopnan paboma:

13 I/ICCHGHOBaHI/Ie 3aBUCUMOCTH II€pHoaa U 4aCTOTEI CBO60)IHI)IX KOJIeOaHMI HUTSHOIO MasTHHKA OT €T0 JJINHBI.
,ZIBMOHCMpal{MOHHblﬁ IKcnepumernm

[Ipumeps! KosiebaTeTbHBIX ABMKEHHM. DKCIEpUMEHTa bHas 3aJauya Ha MOBTOPEHHE 3aKoHa ['yka M M3MepeHue *KECTKOCTU MPYKUHBI WU
muypa. Ilepumon komebanuii mpyXKWHHOTO MasTHUKA. [IpeoOpa3zoBaHue HSHEpruM B TMpollecce CBOOOJHBIX KOJeOaHWH. 3aTyXxaHHe CBOOOIHBIX
KoJiebaHuii. BeiHyXeHHbIe KosieOaHusa. Pe3onanc mastHukoB. OOpa3oBaHHE W PacHpOCTPaHEHHUE IOMEPEYHBIX M IMPOJOJIBHBIX BOJIH. JleWcTBHE
AIIEKTPUYECKOTO TOKAa B MPOBOJHUKE HA MArHUTHYIO CTpesiKy. VICTOYHMKHM TOKa: TalbBaHMYECKHE SJIEMEHTBI, aKKyMYIATOpPbI, TepMomapa,
¢doTosnementsl. Konebmromieecst Te0 Kak UCTOYHUK 3BYKa. 3aBUCUMOCTD BBICOTHI TOHA OT YacTOThl KOJeOaHWN. 3aBUCHUMOCTh TPOMKOCTH 3BYKa OT
aMIUIUTYIbl Kosiebanuil. HeoOxomumocTs yrpyroit cpeapl Asis epeaadn 3ByKOBbIX Kojebanuid. OTpakeHne 3ByKOBBIX BOJIH. 3BYKOBOM pe30HAaHC.

DJIeKTPOMATrHUTHOE 1oJie (24 4)

OpHOpOHOE U HEOJHOPOJAHOE MarHUTHOE Moje. HampaBineHue Toka W HampaBlIeHWE JMHUNA ero MarHuTHoro mojs. IlpaBuno OypaBumka.
Oo6napyxenue maruutHoro nois. [IpaBuno neBoit pyku. Muaykuus mMarHUTHOTO mojs. MarauTHbiid notok. Onbitel Dapanes. DieKTpoMarHUTHAS
unaykuua. HampaBnenue uuaykuumoHHoro Toka. IlpaBumo Jlenma. fBnenue camoumnaykuuu. IlepemenHblii Tok. I'eHeparop mepeMEHHOTrO TOKa.
[IpeoOpaszoBanus sHEprun B dMeKkTporeHepatopax. Tpanchopmarop. Ilepenaua 3meKTpUUecKON SHEPTUU HA PACCTOSIHHE. DJIEKTPOMArHUTHOE TOJIE.
DOneKTpoMarHuTHbIe BOJIHBI. CKOPOCTh PACIpOCTPAHEHMS FIEKTPOMArHUTHBIX BOJIH. BiMsiHUE 37€KTPOMarHUTHBIX U3ITyYEHHUI Ha KMBbIE OpPraHU3MBIL.
KonebaTenbHbIit KOHTYP.

HonyquI/Ie QJICKTPOMATrHUTHBIX KOJICOAHHH. HpI/IHI_II/IHBI paauocCBA3U U TCIICBUICHUA. I/IHTep(bepeHL[I/IH CB€Ta. 3H€KTpOMaFHI/ITHaSI npupoga CBCTa.
HpeHOMHCHI/IC cera. Iloka3zarenb MMPpECIOMJICHUA. I[I/ICHCpCI/I}I CBCTa. ]_[BCTa TCII. CneKTporpa(b U CICKTPOCKOII. Tunel onTUYECKUX CIICKTPOB.
CHCKTpaHLHLIﬁ ananus. Ilornomienue u HUCITYCKaHUC CBCTA aTOMaMH.

@Dponmanvusle 1adopamopHvie pabomol:



4.13ydenuie siBICHUS 3IEKTPOMArHUTHOM UHIYKITUU.
5.Habnroenue CIuIonIHOTO U JIMHEHYATHIX CIIEKTPOB UCITYCKaHUS.
Jlemoncmpayuonnwliit IKcnepumenm

[IpocTtpancTBEHHAss MOJIEb MATHUTHOTO MOJII MOCTOSIHHOIO MarHuTa. JleMOHCTpanus CIEKTPOB MAarHUTHOTO TOJIsl TOKOB. B3anmoneiictBue
QTIOMHUHUEBBIX KOJIEI[ (CIUIONIHOTO M C MPOPe3bi0) ¢ MarHUTOM. [IposiBiieHre CaMOMHAYKIIUM MPU 3aMBIKAHUU U Pa3MbIKAHUM SJICKTPUUYCCKOM IIEIH.
Tpanchopmarop yHUBepcanbHBIA. V3mydeHne © TpUEM JJIEKTPOMATHUTHBIX BOJIH. Peructpamuss CBOOOIHBIX JJIEKTPHUYCCKUX KOJICOaHUH.
[Ipenomnenue cBeroBoro ay4a. Pasnoxenue 6eoro cBera Ha COCTABIIAIONINE IPU IPOXOXKIECHUU YEPE3 IPU3MY.

Ctpoenue aromMa u aTOMHOT0 siipa. Ucnob30Banue YHeprum aToMHbIX saep (20 4)

PasinoakTHBHOCTH KaK CBHJCTEILCTBO CIOKHOTO CTPOCHUS aTOMOB, a-, [3- u y-u3nydenus. OnbiThl Pesepdopna. Snepuas moaens atoma.
PannoaxTuBHBIE IpeBpalieHust aTOMHbIX sifep. CoxpaHeHHe 3apsA0BOT0 U MacCOBOTO YMCEN MPH SIEPHBIX PEAKIUAX. DKCIEPUMEHTaIbHbIE METOIbI
ncciienoBanusa dactuil. [Ipo- TOHHO-HEUTpOHHAsE MOEIb sApa. PU3NYECKUI CMBICI 3apsAI0BOr0 U MaccoBoro uucen. M3oronsl. [IpaBuna cMmemenus
JUIsL a- M P-pacriajia Ipu SAEPHBIX pEaKIUsAX. DHEpPrus CBs3M dacTul B snpe. [lenenuwe saep ypana. Llemnas peakuwms. SnepHas sHepreTuka.
DKojorudeckre mpoOsieMbl paboThl aTOMHBIX 3iekTpocTaHiuil. Jlosumerpus. Ilepuosn mosypacnaga. 3akoH paJuoakTUBHOIO pacrnaia. BiusHue
PaaOAKTUBHBIX U3Ty4E€HUN Ha )KUBbIE OpraHu3Mbl. TepMosaepHas peakiusl.

Dponmanvuvle 1a60pamopHvle padomeol:
6./3MepeHre ecTeCTBEHHOTO PaJAHAIlMOHHOTO (POHA JO3UMETPOM.
7.V3yueHue neneHus sapa atoMa ypaHa 1o ¢Gotorpadun TpEeKoB.
8.0ueHka nepuoja noxypacnaja HaxoJIIMXCS B BO3yXe MPOAYKTOB paciaja raza pajgoHa.
9.M3yuenue TpeKOB 3apsHKEHHBIX YaCTHUIL [0 TOTOBBIM (oTOrpadusim.
Crtpoenue u 3BoJionus Beenennoit (4 1)

Hctounuku OHCPIrun COJ'IHI_Ia H 3BC31. COCTaB, CTPOCHUC U IMPOUCXOKICHUC Comueunor cucteMsl. Ilimanersr 1 Manbie Tera CoHeuHON
CHUCTCMBI. CTpOGHI/Ie, HU3JIYUCHHUC U SBOJIFOIUA COJ'IHI_Ia H 3BC3]I. CTpOGHI/Ie U 3BoJIOLMS BeeneHHo.



YyebHO-TemaTUyeckuii nnaH

9 Knaccol
Neo Paspen Kon-Bo B Tom uncne Ha:
n/n Yyacos Naboparop- TecTbl OVKTaHTDbI CamocronTenbHble KoHTponbHble
Hble paboTbl paboTbi paboTbi
1 3aKOHbI 36 2 2 1 2 2
B3aMmopgeuncTsma u
OBUXeHua Ten
2 MexaHu4yecKkue 18 1 2 1 1 1
KonebaHua u BONHDbI.3BYK
3 dneKTpomMarHuTHoe 24 2 1 1 1
none
4 CrpoeHune atoma u 20 4 1 1 1
aToOMHOro agpa.
Ucnonb3loBaHue
3HepPrun aToOMHbIX
apep
5 CrpoeHune u 3BoaouuUA 4
BceneHHoW
Utoro 102 9 6 2 5 5




Ne | Nen. TEMA Kon- Tun ypoKa XapaKTepucTMKa feAaTrenbHOCTM obyuarowmxca
n. n. BO
n. ya-
coB
| BBEAEHUE 4y
1 1 YTto nsyyaet pusmka. Hekotopble 1y N3yyeHune Hayuntbes KnaccnounumposaTb GU3NYECKUE ABIEHWUS U OT/IMYATL UX
du3nYeCcKMEe TEPMUHDI. HOBOrO OT XMMMUYECKUX ABNEHUI, OOBACHATb M ONUCLIBATL PU3NYECKME
maTtepuana ABNEHMUA, NPOBOAUTL X HabNoAEHNA; 0OBACHATb 3HAYEHME
NOHATUI pu3uYecKoe meso, sewecmso, Mamepus,; 3HaTb OCHOBHble
MeToabl U3ydeHunn Gusmkn (HabageHNsn, onbiTbl), NTOHUMATb UX
pasnnune
2 2 dusmyeckne BennUmnHbl. M3mepeHue 1y U3yyeHune HayunTbca onpeaenaTb pacCTOAHUA, MPOMEXKYTKU BPEMEHMN,
PU3NYECKMX BENNYMH. HOBOTO TemnepaTtypy; 06pabatbiBaTb pe3ybTaTbl USMEPEHWNIA; ONpeaenaTb
maTtepuana LEeHy AeNleHNA LWKa/bl USMEPUTENBHOTO LUINHAPA; ONpeaenaTb
06BEM HKUAKOCTU C MOMOLLIO U3MEPUTENBHOTO LUANHAPA;
nepeBogUTb 3HaYEHUs GU3NYECKMUX BenduH B CU
3 3 TOYHOCTb M NOFPELLHOCTb U3MEPEHWUA. 1y N3yyeHune HayunTbca onpeaenatb NOrpeLwHoCcTb U3MepeHua 1 3anncbiBatb
HOBOrO pe3ynbTaT C y4eTOM NOrpeLHoCcTm
matepuana
4 4 NabopaTopHaa paboTa Nol. 1y YpoK HayunTbcsa HaxoauTb LeHy AeneHusa Ntoboro MsmepuTenbHoOro
OnpeaeneHue LeHbl AeNeHUs NPAKTUKYM npubopa, NpeacTaBAATb pesynbTaTbl U3MepeHuii B Buge tabauu,
U3MepUTENbHOro NPMBopa. AHANM3NPOBATb pe3yabTaTbl MO oNpeaeneHuIo LeHbl geneHnsa
n3mepuTenbHoro npubopa, genaTb BbIBOAHI
1l
5 1 CtpoeHue BewecTBa. Monekynbl. 1y N3yyeHune HayunTbcs 06bACHATL OMbITbl, NOATBEPKAAOLWME MOJIEKYIAPHOE
HOBOrO CTPOEHMe BelLecTBa, 6POyHOBCKOE ABUMKEHME, CXEMATUYECKM
maTepuana n306parkaTb MOMIEKY/bl BOAbI U KMC/IOPOAA, CPaBHUBATb Pasmepbl
MOJIEKY/ Pa3HbIX BELLECTB, 06bACHATb OCHOBHbIE CBOMCTBA MOJIEKY,
$u3nYecKkme aBNEHNA HAa OCHOBE 3HAHWUI O CTPOEHWUM BELLECTBA
6 2 JNabopaTtopHana pabota Ne2 1y YpoK HayunTbca namepATb pasmepbl MasblX TN MEeTO4OM PALOB,
[/|3MepeHl4e pa3mepoB MabiX Te. NPaKTUKym pa3ninyaTtb cnocobbl N3MEPEHNA Pa3MepPOoB MasblX Ten,
npeacTaBAATb pe3ynbTaTbl USMEPEHUA MasibiX TeN B BUAe Tabauu,
BbIMO/IHATb MCCNEA0BATENbCKUIA SKCNEPUMEHT NO ONPeAENEHUIO
pa3smepoB Masbix Ten, AenaTtb BbiBOAbl, paboTaTb B rpynne
7 3 Andodysns. Baumogeicteme monekyn | 1u M3yyeHune HayunTbCA BblABMIaATb TMNOTE3bl O NPUYNHAX ABUKEHNA MONIEKY,
HOBOTO OnnCbIBaTb NOBEAEHNE MOJIEKY B KOHKPETHOM CUTyauumn; MOHUMATb
maTepuana $dU3NYECKMI CMbICN B3aMMOLENCTBUA MOJIEKY, YMETb NPUBOAUTD

npumMmepbl CyLecTBoBaHUA CU B3aUMHOIO NPUTAXEHUA U
OTTAaZIKUBAHUNA MONEKY, NPOBOANTb ONbIThI, 06BACHATL ABNEHUSA
CMaynBaHMA N HeECMa4vnMBa- HUA TeN, ABJIeHne AM¢¢Y3MM n
3aBUCUMOCTU CKOPOCTHN ee NPOTEKAHNA OT TEMNEPATYpPbI TENQ,




npuMBoAUTL Npumepbl Anddysnn B oKpyKatoLem mupe; Habatoaatb
npouecc 06pa3oBaHNA KPUCTaANN0B; NPOBOANTL NCCNEL0BATENBCKYHO
paboTy No BbIpalLMBAHUIO KPUCTANNIOB, AeNaTb BbIBOAbI; MPOBOANTb
OMbITbl MO OOHAPYKEHWUIO CU1 B3AUMHOTO MPUTAXKEHMA U OTTANIKMBA-
HUWA MONIeKYN; HAablo4aTb M UCCNenoBaTb ABIEHNE CMAYMBAHNA U
HEeCMa4uMBa- HUA Ten, 06 BACHATL JAHHbIE ABNEHMA Ha OCHOBE
3HaHWI 0 B3aMMOZENCTBUM MOJIEKY; MPOBOAUTL SKCNEPUMEHT Mo
OOHapYKeHUI0 AENCTBMA CU MOJIEKYISIPHOTO NPUTANXKEHUA, AenaTb
BbIBOAbI

8 ArperaTHble COCTOAHMA BeLW,EecTBa 1y N3yyeHwne HayunTbcAa AOKa3biBaTb CYLLECTBOBAHME Pa3INYMNA B MOJIEKYIAPHOM
HOBOTO CTPOEHUU TBEPAbIX TEN, KUAKOCTEN 1 ra30B; NPUBOAUTL NPUMEpBI
MmaTepuana NPaKTUYECKOro NCNOIb30BAHMA CBOWCTB BELLECTB B PAa3/IMYHbIX
arperaTHbIX COCTOAHUAX; BbINONHATb UCCNEA0BATENBCKUIA IKC-
NepMMEHT MO U3MEHEHMIO arperaTHOro COCTOAHUA BOAbl,
aHa/M3MpPOoBaTb €ro U AeNaTb BbIBOAbI; paboTatb ¢ Tabanuei
9 O606wweHne Tembl «[lepBoHaYanb 1y | KombuHnpoBaH | DopmupoBaHMe y yHaLLUXCA LeSOCTHOrO NpeacTaBneHmsa ob
-Hble CBEZEHUA O CTPOEHUM HblI YPOK OCHOBHbIX NONIOXKEHUAX MONEKYNAPHO-KMHETUYECKON TEOPUU
BellecTsa».
Tect Nel
1l
10 MexaHun4yeckoe ABuKeHue. 1y N3yyeHwne HayunTbca onpenenatb TPAaeKTOPULIO ABUXKEHUA Tena, NepeBoguTb
HOBOTO OCHOBHYIO e4MHULY MYTU B KM, MM, CM, iM; Pa3/in4yaTb PaBHO-
maTepuana MepHOEe 1 HepaBHOMEPHOE ABUXKEHWE; A0Ka3bIBaTb
OTHOCUTENbHOCTb ABWXKEHUA TeNa; ONpeaenATb Te/lo, OTHOCUTENIbHO
KOTOPOro NPOUCXOAUT ABUMNKEHNE; UCMONb30BaTb MEXNpPeaMeTHbIEe
cBA3n GU3nKKM, reorpadpumm, MaTeMaTUKn; NPOBOLUTL
3KCMEePUMEHT NO U3YHEHUIO MEXAHMYECKOro ABUXKEHUA, CPAaBHMBATb
ONbITHbIE AaHHble, AeNaTb BbIBOAbI
11 CkopocTb 1y N3yyeHune Hayuntbca NOHUMATb CMbICA GUINYECKUX BESIUYNH TYyMb U
HOBOTO CKOPOCMb; ONUCbIBATb U 06 BACHATL PaBHOMEPHOE NPAMOJINHENHOE
maTepuana OBWXXEeHWe; yMeTb BblpaXkaTb GU3NYECcKue BeIMYMHbI B eANHULLAX
CWU; pewaTtb 3a4a4n; 3anNncbiBaTb YC0BME N PeLLIEHMEe 33[a4n B
TeTpaam No obpasLly; CaMoCToATENIbHO OCYLLLECTBIATL MOUCK
nHpopmauymm
12 PacyéTt nytn n BpemeHu ABUKEHUA. 1y | KombuHMpoBaH | Hayuntbca npeacTaBaaTb pe3ynbTaTbl U3MEPEHUIN U BbIYUCIEHWUI B
Hbl YPOK BuAe Tabauu 1 rpadmkoBs; onpeaensTb NyTb, NPONAEHHbIN 33
[OAHHbBIN NPOMEXKYTOK BPEMEHM, N CKOPOCTb TeNA MO rpaduKy
33aBMCMMOCTM NYTU PaBHOMEPHOIO ABUXKEHUA OT BPEMEHMU
13 Ipadukn asuxkeHns. Tect Ne2. 1y | KombuHMpoBaH | HayunTbcsa cTPOUTb M YUMTaTb rpadMKM NPU BbINOJIHEHMUM NOCTPOEHUSA

Hbl YPOK

rpaduKoB NyTM M CKOPOCTN PAaBHOMEPHOTO NPAMOJIMHENHOrO




OBVXKEHUS Ha A0CKe U B TETPAAAX No4 PYKOBOACTBOM yYUTENs.
Hayuntbcsa camocToATeIbHO CTPOUTL FPadUKM NYTU U CKOPOCTH,
NCNO/Ib30BaTb 3HAHMA MAaTEMATUKKN B MOCTPOEHUM rPadMKOB Ha
YPOKax GU3nNKK

14 |5 PelweHne 3aga4y Ha pacyéT cpeagHen 1y | KombuHupoBaH | HayunTbca pewatb 3aga4m no teme «CpeaHsan CKOPOCTb
ckopoctn. JukmaHm HbI YPOK HEepPaBHOMEPHOTIO NPAMOSIMHENHOIO ABUMKEHUS TE1a», 3aNnCbiBaTb
dopmynbl, 0bOpMNATL pelleHne 33434 B TeTpaam
15 | 6 NHepuma. Bsanumogencreue Ten. 1y | KombuHuposaH | HayumTbcA HaxoguUTb CBA3b MEXAY B3aMMOLENCTBUEM TEN U
HbIN YPOK CKOPOCTbIO UX ABUMKEHUSA, MPUBOAUTb NPUMEPDLI NPOABAEHUSA
nHepLumn B BbITy, 06BACHATL ABNIEHME MHEPLUK, MPOBOAMUTD UC-
CNef0BaTEeNbCKUA SKCMEPUMEHT NO U3YYEHUIO ABNEHUS UHEPLMUN,
AHA/M3UPOBATb €r0 M Ae/1aTb BbIBOAbI; ONUCLIBATbL ABNEHME
B3aMMOAENCTBUA TeN, HAXOAUTb NPUMEPbLI B3aUMOAENCTBUSA TenN,
NPUBOAALLETO K USMEHEHWNIO NX CKOPOCTU, 0B BACHATL OMNbITbI MO
B3aMMOAENCTBUIO TeN U AEeNaTb BbIBOAbI
16 |7 Macca. EamHuubl macchbl 1y N3yueHune Hayuntbcsa nepeBogmTb OCHOBHYIO eaunHULY maccbl BCU BT, T, M,
HOBOrO onpeaensTb Maccy Tesa No pesy/bTaTy ero B3auMogencTemaA ¢ gpy-
maTtepuana r'MM TENOM, MOHMMATb, YTO Macca — Mepa MHEPTHOCTU TeNa, a
WHEePTHOCTb - CBOMCTBO Ten
17 | 8 N3mepeHne maccbl Ha PblYaXKHbIX 1y YpoK HayunTbcAa cpaBHMBATL MACChbl ABYX Te/l, B3BELMBATb Te/10 Ha
Becax. JlTabopaTopHaa pabota No3 NPAKTUKYM PblYaXKHbIX BECAX M C UX MOMOLLbIO ONpeaenaTb ero maccy;
No/Ib30BaTbCA Pa3sHOBECAMU; NPUMEHSATb M BblpabaTbiBaTb
NnpaKTMYecKne HaBblKK paboTbl ¢ npnbopamm; paboTtaTtb B rpynne
18 | 9 MnoTHOCTb BelLecTBa. 1y N3yueHune Hayuntbcsa onpeaenaTb NNOTHOCTb BELLECTBA, aHA/IM3UPOBaATb
HOBOrO TabAnYHbIE AaHHbIE, NEPEeBOANTb 3HAYEHMA NAOTHOCTU U3 Kr/m3 B
maTtepuana r/cm® 1 Ha06OPOT; NPUMEHATL 3HAHMA U3 Kypca MaTEMaTUKK,
610/10rMN, OKPYHKatoLWEero mupa
19 | 10 PacyéT maccbl U1 06bEMma Tena no ero 1y | KombuHMpoBaH | HayumTbca onpeaensaTb maccy Tesa No ero 06bemy 1 NNOTHOCTH,
naoTHocth. Tect N3 HbIN YPOK onpeaensTb 06bem Tena No ero Macce W NJ0THOCTU; ONpeaenaTb
MJOTHOCTb BELEecTB No Tabanue; HaxoAnTb B y4ebHMKe
HeobxoaMmble ANA pelleHmna 3a4a4mM gaHHble. OBlageTb YMEHUEM
CONOCTaBNATb SKCNEPUMEHTA/IbHbIE N TEOPETUYECKUNE 3HAHUA C
06BEKTUBHbIMU PEANUAMU KU3HU
20 | 11 JlabopaTtopHasa paborta No4 1y YpoK HayunTbcsa onpenenstb 06bem Tena c NOMOLLbI U3MEPUTENIbHOTO
N3mepeHune o6bEMa Tena. NPaKTUKYM UMANHAPA, U3MEPATb MNJIOTHOCTb TBEPAOro TeNa C MOMOLLIO BECOB U
JlabopaTtopHas paboTa No5 N3MepUTENbHOIO UMANHAPA, aHAaNM3MPOBaTb Pe3ynbTathbl
OnpeaeneHue NAOTHOCTM BellLecTaa NM3MepPEHMN N BbIMUCIEHWNIA, AeNaTb BbIBOApI; NPeaCcTaBAATb
pesynbTaTbl U3MEPEHUI U BblYMCAEHWNI B BUAE Tabauu. OBnageTb
YMEHMEM COMNOCTaBAATb IKCMEPUMEHTA/IbHbIE U TEOPETUYECKME
3HaHMA C 06 bEKTUBHBIMU PEASTUAMM KUSHU
21 | 12 PeweHune 3apay no teme «MNOTHOCTL 14y | KombuHupoBaH | HayunTbcAa HaxoaMTb Maccy Tena U ero 06bem No U3BECTHOM




BellecTsa»

HbI YPOK

NNIOTHOCTU BelLecTBa, NPUMEHATb 3HaHWE MaTeMaTUKK B BUAE
peleHnsa ypaBHEHUI NPU HAaXOXKAEHMM Maccbl U 06bema Tena no
OBYM U3BECTHbIM AaHHbIM. OBNafeTb Hay4YHbIM NOAXOL0M K
peLleHnIo pa3nyHbIX 3a4a4

22 | 13 KoHmponosHasa paboma no meme 14 | YpoK KoHTpona | Hayuntbca noOHMMaTb GU3NYECKUIA CMbIC MOHATUIA MA0MHOCMb U
«[lnromHocmb sewjecmaa. macca
23 | 14 Cuna 1y | KombuHupoBsaH | HayunTtbea rpaduyecku B macitabe nsobparkaTb CUY U TOUKY ee
HbIN YPOK NPUIOXKEHUA; oNpenenaTb 3aBUCUMOCTb U3MEHEHMA CKOPOCTU Tena
OT NPUNOXKEHHOM CU/bI; AHANN3UPOBATL OMbITbl MO CTOJIKHOBEHMIO
LWIApPOB, CXKATUIO YNPYroro Tesia 1 AenaTb BbiBOAbI; ONPefensTb LLeHy
OeneHns n npeaensl UsmepeHuns 1abopaTopHoOro gMHaMomeTpa
24 | 15 ABneHue TaroteHusa. Cuna TaxKecTu. 1y | KombuHuposaH | HayunTbcAa NPMBOAUTL NPUMEPBI NPOABAEHNA TATOTEHUSA B
JAukmaxm. HbIN YPOK OKPYXKaKoLWeM MMpe; HAXOAMTb TOYKY NPUNOXKEHUA U YKa3blBaTb
HanpaB/ieHWE CUMbl TAMKECTU; BblAENATb OCOOEHHOCTU NNaHeT
3eMHOV rpynnbl U NAAHET-TUraHToB (pa3nnymne 1 obLme CBOICTBA);
paboTaTb c TeKCTOM y4ebHUKa, cucTemaTnsnpoBaTb M 0606LWwaThb
CBeAeHMA O ABNIEHUM TATOTEHUA, AeN1aTb BbIBOAbI
25 | 16 Cwna ynpyrocTtu. 1y N3yyeHune HayunTbCcsa OTIMYATb CUAY YIPYTOCTU OT CUJIbI TAMKECTU; rpaduyeckm
HOBOrO M306parkaTb CUY YNPYrOCTU, YKa3blBas TOUYKY NPUIONKEHMA N Ha-
maTepuana npaBaeHune AencTBuA; 06bACHATb NPUYMHBI BOSHUKHOBEHUS CUAbI
ynpyrocTu; NpMBoAUTbL NPUMepPbI BUA0B Aedopmauunm, BCTpeyato-
LLMXCA B ObITY U TEXHUKE
26 |17 Bec tena. CAMOCTOATE/IbHAA YpOoK KOHTponA | HayunTbca O0T/MYaTh BEC OT CUAIbI TAXKECTH, rpadmyeckm nsobparkatb
PAEBOTA. BEC, NOKa3blBan TOYKY NPUNOHKEHUA; 0OBACHATL BOSHUKHOBEHUE
COCTOAHMA HEBECOMOCTH
27 | 18 JabopaTtopHana paboTa Ne6. 1y YpoK HayuunTbca rpagympoBaTh NPYKUHY, NOYYaTh WKaNy C 3a4aHHON
paaynpoBaHue NPYXUHDI U NPAKTUKYM LI,EHOﬁ AeNneHna, pa3nnyaTtb BeC TeNa U ero maccy
nImepeHme cna AMHaAMOMETPOM.
28 | 19 PaBHopgelcTBYO-LLaA cCU. 1y N3yyeHune HayunTbcAa sKcnepmMMeHTaIbHO HAaX0AMUTb PAaBHOAENCTBYOLLYIO ABYX
HOBOrO CWA, QaHANM3NPOBATb PE3Y/IbTaTbl OMNbITOB MO HAXOXAEHUIO
maTepuana paBHOAENCTBYHOLWEN CUN U AenaTb BbIBOAbI, PACCYMTbIBATb
pPaBHOAENCTBYHOLLYIO ABYX CUA
29 | 20 Cwna TpeHua. 1y N3yyeHune HayunTbcsa M3MepAaTb CUNY TPEHUA CKOJIbKEHUSA, Ha3blBaTb CNOCO6bI
HOBOTO YBENNYEHNA U YMEHDbLLEHUA CUNbI TPEHUA, NPUMEHATb 3HAHMUA O
maTepuana BMAAX TPEHMA N CNOCOBax ero UIMeHeHUs Ha NPaKTUKe, 06 bACHATL
ABNEHMUA, NPOUCXOAALLME N3-33 HANMYNA CUbI TPEHUA, AHANTN3U-
poBaTb UX U AenaTb BbIBOAbI
30 | 21 KoHmponwbHaa paboma no meme 14 | YpOK KoHTpons | HayuyuTbcA BOCNPOU3BOANUTb NPUOBPETEHHbIE 3HAaHUWA, HAaBbIKM B
«Cusei. KOHKPETHOM AeATeIbHOCTH
31 | 22 AHanns ownboK, AONYLLEHHbIX B 1y YpoK HayuuTbcsa aHanu3nMpoBaTb AONYLIEHHbIE OWMBOKK, BbINONHATb

3aKpenaieHuna

paboTy No Mx NpeaynpeKaeHno




KOHTpPO/IbHOM pabore.

3HaHUM

v
32 [asneHne TBEPAOro TeNaA. 1y N3yyeHune HayunTtbca BbluMCAATL AaBaeHue no popmyne P = F/S, nepesoamnTb
HOBOTO OCHOBHble eanHULUbI gasneHus B KMa u rfa, npoBogUTb U3MepeHme
maTepuana naowaam onopbl U Maccbl TENA U BbIYUCAATb AABJEHME, KOTOPOE
TE/10 OKa3blBaEeT Ha CTOJI; NPOBOAMTbL UCCeA0BATENbCKMI
3KCMEePMMEHT NO OnpeaenieHMo 3aBUCMMOCTHM AaBeHMA OT
AelncTByloLWen cubl, AenaTb BbiBOAbI
33 [asneHue rasa. Mepeaaya gasieHun 1y | KombuHuposaH | HayumTbcA OTANYATD rasbl MO UX CBOMCTBAM OT TBEPAbIX TEN U
MuaKoctam u rasam. Tect Ne4 HbIA YPOK KUAKOCTEN; 0O6bACHATbL AaBAEHWE ra3a Ha CTEHKU cocyZa Ha OCHOBE
TEOPUM CTPOEHMUA BeLecTBa; 06bACHATL NPUYNHY Nepesaym
[ABJIEHUNA XKMUOKOCTbIO M Fa30M BO BCE CTOPOHbI OAMHAKOBO;
AHA/M3MPOBATb ONbIT MO Nepesaye AABEHUA XKULKOCTbIO U
06BACHATL ero pesybTaTb
34 PacuyéTt paBneHmnAa XKNOKOCTU Ha AHO U 1y U3yyeHune HayuunTbca BbIBOAUTL GopMyny ANa pacyeTa AaBAEHUA }KUAKOCTU Ha
CTEHKM cocyaa. HOBOTO AHO N CTEHKM COCYAa M UCMO0/b30BaThb ee
maTepuana
35 PeweHune 3agay no teme: «JasneHue 1y | KombuHupoBaH | HayunTbcsa NpUMeHATb 3HaHWe MaTEMATUKKN B BUAE pelleHunn
B XXMAKOCTM U rase. 3akoH Mackana». HblI YPOK ypaBHeHui. OBnafeTb Hay4YHbIM MOAXOA0M K PELUEHUIO Pa3INYHbIX
CamocroatenbHan pabota 3apad
36 Coobuiatolmecs cocyabl 1y | KombuHmpoBaH | Hayuntbca npneoanTb NpMMEpPbI COODLLAIOLWMXCA COCYA 0B,

HbI YPOK BCTpevatowmxca B 6bITy; NPOBOAMTL UCCNeL0BaTENbCKMNIA
3KCNEPUMEHT C COObLLAOLLMMUCA cocyAamm, aHaAN3MPoBaTb
pes3ysibTaTthl, Ae1aTb BbiBOAb

37 KoHTponbHana paboTa «[laBneHue 14y | YpoK KoHTpona | Hayuntbca BOCNpoM3BOAUTb NpUOBpeTEHHbIE 3HAHWSA, HaBbIKK B
TBEPAbIX TEN, XKUAKOCTEN U ra3oB» KOHKPETHOW AeATeNbHOCTH
38 Bec Bo3ayxa. ATmochepHoe 1y N3yyeHwne HayunTbca npuBoguTL NPUMeEpBI, NOATBEPKAAOWME
faBneHue. HOBOTO CylLecTBoBaHMe aTMOCchEPHOro AaB/ieHMA, NPOBOAMUTL OMbITbl NO
maTepuana 06HapyKeHUo aTMOochepHOro AaBneHUA; BbIYUCAATb Maccy
BO3/yXa; CPaBHUBATb aTMOCchepHOe AaBNeHME Ha Pa3NINYHbIX
BbICOTaX OT MOBEPXHOCTM 3eM/IN, aHaNM3MPOBaTb pe3ybTaThl,
AenaTb BbiBOAbI
39 N3mepeHne atmochepHoro gasneHuns. | 14 | KombuuuposaH | Hayuntbea BbluMCAATL aTMOChepHOe AaBneHne, 06bACHATL
OnbIT Toppuuennu. HbIN YPOK n3mepeHne aTMmocdepHOro AaBaeHma ¢ MOMOLLbIO TPYOKK
Toppuyennu, aenatb BbIBOAbI
40 BapomeTtp-aHepong. ATmocdepHoe 1y N3yyeHne HayunTbca namepatb aTmochepHoe AaBieHME C MOMOLLBIO
[aBNeHNe Ha Pa3/INYHbIX BbICOTaX. HOBOTO b6apomeTpa-aHeponaa, 06BACHATb U3MeHeHMe aTMochepPHOro
maTepuana [3aBNEHUA NO Mepe yBEeNYEHUA BbICOTbl HAA YPOBHEM MOPSA, NPU-

MEHATb 3HaHWA M3 KypcoB 61uonormmn u reorpadpum




41 |10 MaHomeTpbl. MNopLHeBon 1y | KombuHumpoBaH | HayunTbca namepsTb AaBAeHME C NOMOLLbI0 MaHOMETPA, pPa3anyatb
)i-(MLI,KOCTHbIl‘/i HacocC. HbIl YPOK MaHOMETpPbI NO uenam Ncnosib3oBaHuUA
42 |11 MopLHEeBOW XUAKOCTHbIM Hacoc. 1y N3yueHune Hayuntbca npnBoauTb NpMmMepbl NPUMEHEHUA NOPLUHEBOrO
Mmppasanyecknin npecc. HOBOrO KMOKOCTHOIO Hacoca U rmapaBanyeckoro npecca, pabortatb ¢
maTtepuana TEKCTOM y4ebHMKa
43 | 12 [elictBre »KMAKOCTU M rasa Ha 1y | KombuHMpoBaH | HayunTbcA A0Ka3biBaTb CyLLECTBOBAHWE BbITa/IKUBAIOLLEN CUNbI,
NOrpyeHHoe B HMX Teno. ukmaHm. HbIA YPOK AeCTBYIOLEN Ha TeNo, NOrpyKeHHoe B }XUAKOCTb UK a3, OCHO-
BbIBAACb Ha 3aKOHe MackanA; NpuBOANTbL MPUMEPDI, LOKA3bIBAOLWME
CYLLLECTBOBAHME BbITa/IKUBAIOLLEN CU/IbI; MPUMEHATb 3HAHUSA O
NPUYMHaAX BO3HUKHOBEHMA BbITAa/IKMBAIOLLEN CU/bI HA MPAKTUKE
44 | 13 ApxnmepoBsa cumna. 1y U3yyeHune HayuunTbca BbIBOAUTL GopMyy A1a onpesesieHMA BbiTanKMBatoLWwen
HOBOrO CWJIbl, PAaCCUYNTBIBATL CMAY Apxnmeaa, YKasbiBaTb MPUYMHDI, OT
maTtepuana KOTOpPbIX 3aBUCUT cuia Apxmmesa; paboTaTb C TEKCTOM y4ebHUKa
45 | 14 NabopartopHan pabora No7 1y Ypok HayumTbca onbITHbIM NyTemM 0OHAPYKMBATb BbITaNKMBAOLLEE
OnpeﬂeneHme BbITal'IKMBaI-OLLI,eIZ CU/bI, NPaKTUKym AeﬁCTBMe KNUOKOCTU Ha NOrpy*eHHoe B Hee TeJ10 U BbIYNCNATD
AEeVCcTBYIOLEen Ha NOrpyEHHOE TeNo. BblTaZIk1BAtOLLYtO CUNY
46 | 15 MnasaHwue Ten. 1y N3yyeHune HayunTbca 06bACHATL MPUYMHBI N1aBaHMA Tesl, NPUBOAUTL NPUMEPDI
HOBOrO NNaBaHMA Pa3IMYHbIX TEN N }KUBbIX OPraHN3MOB
maTtepuana
47 | 16 MnasaHue cynos. 1y N3yyeHune HayunTbcsa 06bACHATL YCNOBUA NNaBaHUA Cy[,0B, USMEHEHWe OCafKM
HOBOrO CyAHa
maTtepuana
17 PeweHune 3apay no teme «lnasaHune 14y | YpOK KOHTponA | HayumTbcA pewaTtb 3aga4m no teme «llnasaHme Ten», 3anucbiBaTb
48 Ten». Tect Ne 5 dopmynbl, 0popMNATb pelleHne 3a4a4 B TETPaau
49 | 18 JNabopaTtopHana paboTa Ne8 1y YpoK HayunTbcsa Mcnonb3oBaTh NPUOBPETEHHbIE YMEHMUS
BblACHEHMWE YCN0BUI NAaBaHUA Tena B NPaKTUKyM 9KCNEPUMEHTATOPA HA NPAKTHKeE
KUOKOCTU.
50 | 19 BosayxonnasaHue 1y | KombuHuposaH | MoHUMaTb, KaK gencTeme cunbl ApXxMmena UCNoNb3yeTcs npu
HbI YPOK CO34aHNM NeTaTe NbHbIX annapaToB 6onee Nerknx, Yem Bo3ayx;
HAY4YUTbCA PACCYUTLIBATb NOABEMHYLIO CUNY
51 | 20 O6o6uwweHne Tem «ApxumegoBa cuna», | 1y Ypok dopmMmmnpoBaHME Y yUaLLMXCA LLeNOCTHOro NpeacTaBieHus ob
«MnasaHue Ten». 3aKpenneHua | OCHOBHbIX MOMOKEHWUAX U3YHEHHbIX TEM
3HaHWM
52 | 21 KoHTponbHaa paboTa «Apxumenosa 1y | Ypok KoHTpona | CucTematnsnpoBaThb 3HAHMA, NONYYEHHbIE NPU U3YHEHNMN TEMbI
cuna. NnaeaHue Ten» «Apxumenosa cmna. 3aKoH Apxmumega»
\'
53 |1 MexaHuyeckan paborta. 1y | KombuHMpoBaH | HayunTbcA BbIMMCAATL MeXaHUYEeCKyto paboTy, onpeaensaTs yCAoBuUA,
HblA YPOK HeobxoaMmble AN1A COBEPLUEHUA MeXaHUYeCcKol paboTbl




54 |2 MouwHOoCTb. 1y N3yyeHune HayunTbca BbIMMCAATD MOLWHOCTb MO M3BECTHOM paboTe, NPUBOANTL
HOBOrO npUMepbl e4MHUL, MOLLHOCTM Pa3IMYHbIX MPUOOPOB U TEXHUYECKUX
maTtepuana YCTPOIACTB, aHA/IM3MPOBATb MOLLLHOCTU PasinYHbIX Npubopos,
BblpaXaTb MOLLHOCTb B Pa3/IMYHbIX e4MHULLAX, MPOBOAMUTL
nccnefoBaHNE MOLLHOCTM TEXHUYECKUX YCTPOMCTB, AeNaTb BbiBOAbI
55 |3 JHeprua. 1y U3yyeHune MoHMMaTb GU3MYECKUI CMbICA NMOHATUA SHepaus, HayYnTbCA
HOBOrO Pa3/iMyaTh NOTEHUMANBHYIO U KUHETUYECKYIO SHEPTUIO
maTtepuana
56 |4 MpeBpaweHmne ogHOro Bnaa 1y | KombuHMposaH | HayunTbcAa NpMBOAMTL NPUMEPbI NEPEXOAA SHEPTUN U3 O4HOTO BUAA
MexXaHn4YecKkom 3Hepruu B p‘pyroﬁ HbIV YPOK B ,u,pyrof/'l, NPUMEHATb NONy4YE€HHbIE 3HAaHWA NPU pelleHnn 3aaa4
Tect Ne7
57 |5 KoHTponbHas paboTa no tTeme 14 | YpOK KoHTponsa | HayuymTbcA BOCMPOU3BOAUTb 3HAHUA U HABbIKWM B KOHKPETHOM
«MexaHunyeckas paboTta. MowHOCTb. AeATEeNIbHOCTU
DHeprma»
58 | 6 MpocTble mexaHu3mbl. Pbiyar. 1y N3yyeHune HayunTbca NnpumMeHATb YCA0BUA paBHOBECUA pblvara B NPakTUYeCcKmx
HOBOrO uenax — NoAbem M nepemeLlLeHue rpysa; onpeaenartb Naeyo rpysa,
maTtepuana pewaTb rpadpuyeckmne 3agaun
59 |7 MoMeHT cunbl. 1y N3yyeHune HayynTbca NnpuBoOaUTbL NPUMEpPLI, KOTOPbIE UANOCTPUPYIOT, KaK
HOBOrO MOMEHT CU/Ibl XapaKTepusyeT AeNcTBue CUbl, 3aBUCsLLee OT
maTepuana MOZYNA CUNbI U OT ee nsieya; paboTaTb C TEKCTOM y4ebHMKa,
0606wWatb 1 genaTb BbIBOAbI 06 YCOBUSAX PaBHOBECKA pblyara
60 | 8 JNabopaTtopHana paboTa Ne9 1y YpoK HayunTbca npoBepATb ONbITHLIM NYTEM, NP KAKOM COOTHOLLEHUMU
BbiascHeHue YCN0BUA paBHOBeCKA NPaKTUKym CnUn n nx naey pbldar HaXxogunTcA B paBHOBECUN, MPOBEPATb Ha ONbiTe
pblyara. NpPaBnI0 MOMEHTOB
61 |9 bnoku. «3o0n0T0€E NpPaBUNO» 1y N3yyeHune HayunTbca npuBoaUTbL NPUMepPbI NPUMEHEHMA NOLBUKHOIO U
MeXaHWUKW. JJukmaHm HOBOrO HenoaBWXKHOro 6/10Ka Ha NPaKTUKe, CPaBHUBaTb AeNCTBUE
maTepuana NoABUXHOIO MU HEMOABUXKHOIO 6/10KOB, AeNaThb BbIBOAbI
62 | 10 LleHTp TAXKecTn Tena 1y HayunTbcA HaxoAUTb LEHTP TAXKECTHU
63 | 11 Ycnosua pasHosecusa Ten. Tecrt 14y | YpOK KOHTpOnA | HayumTbCA ycTaHaBAMBATb BUA PaBHOBECUA MO U3MEHEHUIO
NONIOXKEHUA LLeHTPA TAXKECTWN TeNa, NPMBOAUTL NPUMEPDI PA3NYHbIX
BWA0B paBHOBeECUA
64 | 12 KM npocTbIX MeXaHM3MOB 1y N3yyeHune HayunTtbca aHanmsuposaTtb Kl pasiniyHbIXx mexaHU3mos
HOBOTO
maTepuana
65 | 13 JlabopaTtopHasa paborta No10 1y YpoK HayuMTbCA oNbITHbIM NyTEM A0Ka3biBaTb, YTO Nose3Has paboTa
Onpeaenenune KMNJA npn noagbéme Tena NPaKTUKYM MeHblLUe NONHOM
No HAaKNOHHOM NNOCKOCTU.
66 | 14 UTorosaa KOHTpO/ibHaA paboTa. YpPOK KOHTpoANA | HayunTbcAa NpUMeEHATb NOyYeHHble 3HaHUA NPU BbINONHEHUN




1y KOHTPOJIbHOM paboTbl
Vi
67 |1 AHanns ownboK, AONYLIEHHbIX B 1y YpokK HayunTbcA aHanM3nMpoBaTb AONYLWEHHbIE OWMOKK, BbINOAHATD
UTOrOBOM KOHTPO/IbHOM paboTe 3aKpenneHma | paboTy No Mx NpeaynpeXaeHunto, NPoBOAUTb ANATHOCTUKY y4ebHbIX
3HaHUN OOCTUXEHNN
68 |2 JNabopaTtopHana pabota Ne 11 1y Ypok HayunTbcs MCnonb3oBaTh NPUOBPETEHHbIE YMEHUS
[/]3N\epeHl4e CUNbl TPEHUSA C MOMOLLBIO NPaKTUKym IKCNepnmeHTaTopa Ha NPaKTuke
AVWHamMmomeTpa»
Ne | Ne TEMA Kon- Tun XapaKTepucTuka pearenbHOCTU o0by4yatowmxca
n. n. BO ypoKa
n. n. ya-
coB
|
1 1 Tennosoe asuxkeHne. TemnepaTtypa. 1y M3yyeHune ChopmumpoBaTtb NpeacTaBaeHUA 0 TemnepaType, TENJI0BOM
HOBOrO OBUXKEHUWN; HaYYUTbCA 06BbACHATb NPUHUMN AENCTBUA
maTepuana | TEPMOMETPA M NONAb30BaTbCA UM, 0O BACHATL CBA3b
TemnepaTtypbl Te/la U CKOPOCTU ABUKEHUS €ro MOSIEKYA,
06BACHATb PA3INYMA ABUNKEHUA MOJIEKY B rasax, }XUAKOCTAX U
TBEPAbIX TENAX, MPOBOAUTb U3MEPEHNE TEMNEPATYPbI TEN
2 2 BHyTpeHHAA sHeprua 1y N3yueHune HayunTbca 06bACHATb, KaK NPOUCXOAMT NPeBpaLleHne oHOro
HOBOrO BMAA SHEPTMU B APYIOM, NPUBOANTb NPUMEpPDLI Nepexoaa
maTepuana | MexaHWYeCKOW SHEPTUU BO BHYTPEHHIOD, 06bACHATL NOHATME
«BHYTPEHHAA 3HEepPrna»




3 3 Cnocobbl N3MeHEeHNA BHYTPEHHEN Heprum Tena 1y M3yuyeHne | Hayumtbca cnocobam M3meHeHWA BHYTPEHHEN IHeprum
HOBOTO
maTepuana
4 4 Buabl Tennonepegayn. TennonpoBogHOCTb. 1y MN3yueHne HayunTtbca BblaenATb TeNJ0NPOBOAHOCTb U3 APYIUX BUAOB
HOBOTO Tennonepenayun, 06vACHATb, KaK MPoMCXoauT nepesaya
MaTepuana | sHeprum nNo MeTas/IMYeckol NPOBOJIOKE; OO BACHATb ONbITbI,
MoKa3blBaloLLMe, YTO TEMNONPOBOAHOCTb Pa3HbIX BELLECTB
pasinyHa
5 5 KoHBekuua. UanyyeHue. 1y N3yyeHne HayunTbca 06bACHATL OMbITbl, 4EMOHCTPUPYIOLLME KOHBEKLUIO
HOBOTO W U31y4eHune; CPaBHUBATL BUAbI TENoNepesadm 1 BbiAeNATb UX
mMmaTepuana | ocobeHHOCTU, OOBACHATL ABNEHNE KOHBEKL MM U Nepeavy
SHepruun n3nyvyeHnem, NPMBOAUTb NPUMEPLI KOHBEKLIMMU U
nsnyyeHua B bbITy, NPUPOAE N TEXHUKE
6 6 Konuyectso TennoTbl. EAMHULBI KOAn4YecTBa TeNAOTbI. 1y U3yyeHune HayuuTbca onpeaenatb, OT KaKMX BEIMYUH 33aBUCUT KONNYECTBO
YaenbHaa TEN0€MKOCTb. HOBOTO TENNOTbl; NOHUMATb GU3NYECKUIT CMbICA YAEeNbHOM
MaTepuana | TeENJIOEMKOCTM BelLecTBa, paboTaTb C TEKCTOM y4ebHUKa U
Tabnunuen yaenbHoM TeN0EMKOCTU HEKOTOPbIX BELLECTB, NO/b-
30BaTbCA PA3IMUYHbIMU €ANHULAMM KOANYECTBA TENIOTbI
7 7 PacuéT KonnyecTBa TennoTbl, HeobxoAMMOro A 1y Ypok HayunTbca BecTU npocTenime pacyeTbl KOIMYECTBa TENOTHI,
HarpeeBaHMA Tena UNN BblAesIAeMoro MM npu 3aKpenneHu NnoJ1b30BaTbCA Ta6nmu,el71 y,u,eanoﬁ TEeNnJ10€MKOCTU BeLLECTB,
OXNIAKAEHUM. A 3HaHWI NPUMEHATb 3HAHWUA MATEMATUKKU B NpoLecce pelleHna ypas-
HEeHWI
8 8 JlabopaTtopHas pabota Nol «CpaBHEHME KONMUYECTB 1y Ypok Hayuntbca onpesienaTb KONMYECTBO TENNOTbI, OTAAHHOE
TennoTbl NPY CMELLIMBAHMUM BOAbI Pa3HOM NPaKTUKYM | ropsaYeit BOAOW U NONyYEeHHOe X0N04HOM Npu TennoobmeHe,
TemnepaTypbi» CPaBHMBATb UX U OOBACHATbL NOYYEHHbIN Pe3yabTaT, NOJb-
30BaTbCA TEPMOMETPOM; MPUMEHATb M BbipabaTbiBaTb
NpaKTUYECKME HaBbIKM PaboTbl ¢ npubopamu, paboTatb B nape
9 9 YpaBHeHue TennoBoro 6anaHca. 1y YpoK HayunTbca cocTaBnsaTb ypaBHEHMeE Tena0Boro 6anaHca,
3aKpenieHn | NPUMEHATb 3HaHWEe MaTeMaTMKM B NPOLLECCe peLleHmns
A 3HaHUI YPaBHEHWUI NPU HAXOXKAEHUN HENM3BECTHbIX BE/IMYWH, OBNALETb
Hay4YHbIM NOAXOA0M K PELUEHMIO PA3/INYHbIX 33434
10 | 10 | NabopaTtopHasa paboTta No2 «N3mepeHue yaenbHOM 1y Ypok HayunTbcsa OnbITHbIM NYyTEM ONPeAenATb YAENbHYIO TeN-
TENJIOEMKOCTU TBEPAOro Tena» NPaKTUKYM | JJOEMKOCTb TBEp0ro Tena
11 | 11 | DHeprua TonAuBa. YaenbHasa TenaoTa CropaHma. 1y | KombuHMpoB | HayunTbcAa NOHMMATb CMbIC GUINYECKON BENUUUHDBI «yae/ibHanA
aHHbIM YPOK | TensioTa cropaHuaA TONAMBaAY, BbipaxKaTe GU3MUYECKME BEANYUHDI
B eaAnHMLUax CU, pewatb 3a4a4m, 3aNMCbiBaTb YCIOBUE U
pelleHmMe 3a4a4m B TeTpaam no obpasLy, CaMocToATeIbHO
OCYLLECTBAATb NOUCK MHPOPMaLUN
12 | 12 | 3aKOH COXpaHeHuA U NpesBpaLLEHNA SHEPTUN B 1y N3yyeHne HayunTbca 06bACHATL ABNEHWNA NPEBPALLEHMUA SHEPTUU B
HOBOTO MeXaHUYeCKMX npoLieccax, GopMyIMpoBaTb 3aKOH COXPaHEHUA

MEXaHUYECKUX N TEMNOBbLIX Mpoueccax.

maTtepuana

M npespaweHna sHeprmun, NpUuBoanTb Nnpnmepsbl nepexosa




3HEeprum oT 04HOrO TeNa K Apyromy, NOHMMaTb
YHMBEPCasbHOCTb 3aKOHA COXPaHEHWsA IHEPTUM U ero 3Ha4YeHue
B HayKe N TEXHUKe

13 | 13 | KoHTponbHasa pabota Nel «TennoBbie ABA€HUAY 1y Ypok HayunTbcs BOCNPOM3BOAUTL NPUOBPETEHHbIE 3HAHUA, HAaBbIKK B
KOHTpOSA KOHKPETHOI AeATeNbHOCTU
14 | 14 | ArperaTHble COCTOAHMA BellecTsa. [nasneHne u 1y N3yyeHune Hayuntbca 06bACHATb arperaTHoe COCTOAHWE BELLecTBa
oTBepAeBaHUe KPUCTAN/IMYECKUX Ten. HOBOTO pPacnonoXeHnem, Xxapaktepom ABUKeHnAa n B3aVIMO,£I,ei71CTBMH
MaTepuana | MOJIEKYA, ONUCbIBATb NPOLLECC Nepexoa BELLECTBa U3 TBEPAO0ro
COCTOSIHUA B XKUMAKOE U HA06OPOT, AenaTb BbIBOAbI
15 | 15 | 'paduK nnaBneHMa n oTBEPAEBAHMA KPUCTANN- 1y N3yyeHune Hayuntbcsa 06BbACHATL, YTO MPOUCXOANT C BELLECTBOM Ha
yecKkux Ten. YaenbHas HOBOrO Ka*KA0M M3 y4acTKOB rpadmKa 3aBUCMMOCTU TeMnepaTypbl SibAa
TennoTa maTepuana | OT BPEMEHM ero HarpeBaHWsA; CTPOUTb rPadPUKM 3aBUCUMOCTH
nAaBAeHus TemnepaTypbl OT BPEMEHU HArpeBaHMA ANA APYTUX BELLECTB,
aHaNM3MpPOoBaTb NOCTPOEHHbIN rpadumK, AenaTb BbIBOAbI;
BbIYUCAATb KOIMYECTBO TEMN/I0Tbl, HeobxoaMmoe A1A NnaBaeHns
KPUCTaNIMYECKOro Tena, B3ATOro Npu temnepaType naaBieHus,
no ¢opmysie; NPUMEHATb 3HAHUA U3 KypPCca MaTEMATUKW.
16 | 16 1y YpoK HayyunTbcA paccynTbiBaTb KOAMYECTBO TEMNAOTbI MPU U3MEHEHUN
Pewenne 3aKpen/ieHn | arperaTHOro COCTOAHMA BeLLLeCTBa, MPUMEHATb 3HaHUe
3afad A 3HaHWI MaTeMaTMKK B NpoLecce peLleHnsa YypaBHEHWUN, OBNafETb
Hay4YHbIM MOAXOA0M K PELLUEHMIO0 PA3NYHbIX 33434
17 | 17 | UcnapeHune n KoHaeHcaums. HacbIWeHHbIA U HeHacbl- | 14 N3yueHune Hayuntbca BblAeNATb NPU3HAKN ABNEHUA UCNAPEHUA U
WeHHbIN nap HOBOTO 0COBEHHOCTM NPOLLECCOB MUCNAPEHUA U KOHAEHCALUK
maTepuana
18 | 18 | KuneHue. 1y N3yyeHne Hayuntbca 06bACHATDL NPOLECC KMNEHMA HA OCHOBAHWUM
YaenbHasa HOBOTO MOJIEKYNAPHO-KMHETUYECKOM TEOPUU
TennoTa maTepuana
napoobpasoBaHuA
19 | 19 BnaxkHocTb Bo3ayxa. Cnocobbl onpegeneHuns 1y YpoK HayunTbca onpeaenatb BAAXKHOCTb BO34yXa M NOAb30BATLCA
B/1a*KHOCTW BO3AYyXa. j'|a6opa'|'op|.|a;| pa60Ta KOHTpONA I'ICMXpOMETpM‘-IECKOﬁ Ta6nv1u,eﬁ, HaXo4unTb B CMPaBOYHUNKeE
Ne 3 «M3mepeHue BNAXKHOCTM BO3AyXa» HeobxoaMmble ANA pelleHnn 33434M AaHHble; OBMAAETb
Hay4YHbIM MNOAXOA0M K PELLIEHMIO0 Pa3INYHbIX 33434, YMEHUEM
COMOCTaBAATb IKCNEPUMEHTAJIbHbIE U TEOPETUYECKME 3HAHNA C
O0OBEKTUBHbBIMW PEASTUAMM KU3HU
20 | 20 | PeweHue 3a4a4 no Teme «ArperaTHble COCTOAHMUA 1y Ypok HayunTbea pewaTtb 3a4aqn, UCNoab3ya Gopmysbl Ana
BellecTsa» 3aKpEnJIEHN | HAXOMXAEHWUA KONNYECTBA TENNOTbI, MOJYYEHHOIO UK
A 3HAHUI OTZAAHHOrO TENOM B NpoLLecce TeNN00OMeHa, NAaBAeHUs,

KpUCTaNAn3aumm, UCnapeHuns U KoHAeHcalUmMm; HayYnTbea
NPUMEHATb 3HaHWe MaTeMaTUKM B NpoLecce peLleHns ypas-
HEHW, 0BNAAETb Hay4HbIM MOAXOA0M K PeLleHNIO PasiMYHbIX
3aa4




21 | 21 | O6bACHeHUe arperaTHbIX COCTOSIHUI BellecTsa Ha 14y | KombuHupos | HayunTbca o6bACHATL CTPOEHME BELWECTBA HAa OCHOBE aTOMHO-
OCHOBAHMMN aTOMHO-MOJ1EKYIAPHOIo CTPOeHuA aHHbIN YPOK MOIEKYNTAPHOIo y4yeHnA U CUCTeMaTU3NpPOBaTb 3HAHUA,
Nosly4eHHble NPU U3yYeHUN Tembl « TenaoBble ABAEHUAY
22 | 22 | KoHTponbHaAa pabota N22 «M3meHeHMe arperaTHbiX 1y Ypok HayunTbcsa cuctemaTmanpoBaTb 3HAHWA, NOYYEHHbIE NPU
COCTOSIHUMN BeLjecrea» KOHTpONA NU3y4YeHUU TeMbl « M3meHeHune arperaTtHbixX COCTOAHWIA
BELLLeCcTBa»
23 | 23 | Asuratenb BHyTPEHHEro CropaHua 1y M3yyeHune Hayuntbcsa 06BbACHATL NPOLLECCHI, MPOUCXOAALLME B ABUraTese
HOBOTO BHYTPEHHEro CropaHuns, NOHMMATb SKOIOrMYeckne Npobnemsi
maTepuana | MCNONb30BaHMA TEMAOBbIX ABUraTeNEN
24 | 24 | NpuHUMN gencTBUS 1y N3yueHmne Pacwmputb NpeacTaBaeHUA yHaLLMXCAa O NPEBPALLEHUN SHEPTUM
TensioBoi MalluUHbI. HOBOTO MOJIEKY/1 B MEXAHMYECKYHO SHEPTUIO U MEXAHNYECKOM 3HEePrnm
MapoBas TypbuHa. maTepuana | BO BHYTPEHHIOIO B COOTBETCTBMMU C 3aKOHOM COXPaHEeHMUA n
npeBpaLLeHnA SHEPTUU.
25 | 25 | KMJM tennosoro gsuratens. 1y | KombuHupos | Hayumtbca Bolumncaate KM Tennosoro geuratens; nsBnaekaTb U3
aHHbIN YPOK | TeKcTa MHGOpMaLMIo, 3aaHHYI0 B HEABHOM BUAE; NPUMBOAUTD
npumepbl
26 | 26 | PeweHune 3agay no teme «HaxoxgeHue Kl 1y Ypok HayuunTbea Bbiumncnatb KM/ Tennosoro asuratens,
TenJ0BOro AsuUratena» 3aKpensieHn | aHaAnM3npoBaTb pPe3ynbTaThl, AeaTb BbIBOAI
A 3HAHUM
1l
27 |1 DNeKTpM3auma Ten Npu CONPUKOCHOBEHMKU. B3anmo- 1y N3yyeHne | HayumTbcsa o6bACHATb, NOYEMY HAa3NIEKTPM3OBaHHbIE Tena
AencTBue 3apAKeHHbIX Ten. [lBa poaa sfIeKTPUYEeCKux HOBOTO B3aMMOAEWCTBYIOT APYT C APYFOM C Pa3HbIMU CUNAMU
3apAA0B. dNeKTpocKon. matepnana
28 |2 dneKTpuyeckoe 1y N3yyeHne | HayumTbcs 0ObACHATb ABNEHUE 3NEeKTPMU3aL MM Ha OCHOBAHWUK
none. HOBOTO npeacTaBAeHUI O A4eNCTBUMN MOAA Ha 3apsrKEHHble Tena,
MmaTepuana | Haxo4uTb B3aMMOCBA3b IBAEHUIN N UX NPUUNHHYIO 06YCNOBNEH-
HOCTb
29 |3 dennmocTb 1y N3yyeHne | HayumTbCA A0OKa3biBaTb AUCKPETHOCTb 3/1IEKTPUYECKOro 3apsaa,
3N1EKTPNYECKOTO HOBOTO onupascb Ha pesynbTaTbl onbiToB A.®. Modde u P. MunnmkeHa
3apaga. maTepuana
DNEeKTPOH.
CrtpoeHue
aTOMOB.
30 | 4 O6BbACHEHWE INEKTPUYECKNX ABNEHUN. 1y N3yyeHne | HayunTbcsA 0ObACHATL 3/1€KTPU3ALLUIO TN NPU CO-
HOBOTO NPUKOCHOBEHWNM, MEpPexos 4YacTy 3apaaa C 3apaXKeHHOro Tena Ha
maTepuana | HesapsKeHHOE NP X CONPUKOCHOBEHUM, CYLLLECTBOBAHUE MPO-
BOJAHMKOB 1 U30/IATOPOB U NPUTAXKEHME HEHAINEK-
TPM30BaHHbIX MPOBOAHNKOB K 3apAMKEHHbIM Tes1am
31 |5 DNEKTPUYECKNIA TOK. ICTOYHUKM 3/1EKTPMUYECKOIO TOKA. 1y N3yyeHne | HayunTbcsa o6bACHATL GU3MUECKYIO NPUPOAY S/IEKTPUYECKOTo
HOBOTO TOKa, YCNOBUA ero BOSHUKHOBEHWSA U CYLLLECTBOBaHMA,

3I'IeKTpVILIeCKaFI Lenb N €e COCTaBHblE YaCTKn.




maTepuana | aHaAM3npoBaTb AONYLLEHHbIE OWNOKM, BbINOAHATL paboTy no
UX NpeaynpeXaeHnto
32 |6 DNEeKTPUYECKNIA TOK B MeTainax. [lencTBmsa anektpuyeckoro | 1y N3yyeHne | HayumTbca NnpmMBOAMTL NPUMEPHI NPEeBPaLLEHNA SHEPTUN
TOKaA. HanpaBneHme 3/IEKTPUYECKOro TOKa. HOBOTIO 9/IEKTPUYECKOIO TOKa B Apyrue snabl SHEPIMN U onpenenaTb
MmaTepuana | HanpaB/ieHME 3NEKTPUYECKOrO TOKa
33 |7 Cvina Toka. AMnepmeTp. MiamepeHue cuiibl TOKa. 1y M3yyeHne | HayumTbCAa BbIMMCAATL CUY TOKA, NEPEBOAUTL OCHOBHbIE
HOBOrO €4MHULbI CUAbl TOKA B MA, MKA, KA; N0/1b30BaTbCA
maTepuana | amnepmMeTpoM 411 U3MEPEHUA CUNbI TOKA, ONPeaenaTb LEHY
AeneHns amnepmeTpa 1 NPaBuIbHO BKIOYATb Ero B 3/1eKTpuye-
CKY1O Lienb
34 |8 NabopatopHan pabota No4 «CoopKa 3NEKTPUUECKOM LIENu 1y Ypok HayunTbcA MCNoNb30BaTh NPUOBPETEHHbIE YMEHUS
U n3mepeHme CUbl TOKA B ee Pas/INYHbIX YYaCTKax». MPaKTUKYM | SKCMEPMMEHTATOPA Ha NPaKTUKe
35 |9 dneKkTpnyeckoe HanpsaxeHue. EgMHMUbI Hanpa)keHua. | 14 N3yyeHne | HayumTbCA BbIYUCAATb HanpaXKeHWe, NepeBoanTb OCHOBHbIE
BOI'IbTMETp. [/|3N|epe|.w|e HanpAXKeHnA. HOBOIO eAVHNLbI HanpAaXKeHua B MB, KB; nonb30BaTbCA BOLTMETPOM
maTepuana | oA MU3MepPeHUs HaNPAXKEHUS, ONPeaenaTb LeHy AeneHuns
BOJIbTMETPA M NPaBU/IbHO BK/KOYATb €70 B 3/IEKTPUYECKYIO Lienb
36 | 10 | NabopaTtopHan pabota Ne5 «M3mepeHune HanpaxeHUa | 14 Ypok HayunTbca ncnonb3oBatb NpUobpeTeHHble yMeHUA
Ha Pa3/IMYHbIX YYaCTKAX NEKTPUYECKOM LLenn»., MPaKTUKYM | SKCNEPUMEHTATOPA Ha NPaKTUKe
37 | 11 | DneKkTpuyeckoe conpoTMBaEeHNE NPOBOAHMNKOB. 1y | KombuHunpo | Hayumtbcs o6bACHATL NPUPOAY SNEKTPUYECKOTO
yqeanoe conpoTuBaeHue. PeocTaTbl. BaHHbIN conpotnBneHnA Ha OCHOBaHWK 3HEKTpOHHOI7I TEOPUMN,
YPOK BbIYUC/IATb CONPOTUBIEHNE NPOBOAHMKA, NOb30BATLCA
Tabnnuen yaenbHOro sNeKTPUYECKOro CoONPOTUBAEHNA
38 | 12 | 3akoH Oma gna yyacTKa uenu. 1y N3yueHune HayunTbcs ycTaHaBAMBATb 3aBUCMMOCTb MEXAY CUION TOKa,
HOBOTO HanpsXXeHNWem Ha OAHOPOAHOM YHACTKE 3/1IEKTPUYECKOM LEenu u
maTepuana | CONPOTMBIEHWEM 3TOrO y4acTKa
39 | 13 | PeweHune 3aga4 no teme «3akoH Oma. Bbluncnernume 1y Ypok Hayuntbca pewatb 3aga4m no Teme «3akoH Oma. Pacuet
CONPOTUBAEHNA NPOBOAHUKA». 3aKpensieHn | conpoTtuBaeHnA NPoOBOAHUKa», 3aNUCbIBATb C])OpMyﬂbI,
A 3HaHUI obOopMANATL pelleHne 3a434m B TeTpagm
40 | 14 | NabopaTtopHasa pabota Ne6 «PerynnposaHue cunbl 1y Ypok HayunTbcA Nnonb3oBaTbcA PeOCTaToOM ANA U3MEHEHUA CUbl TOKA
TOKa peocTtaTom». MPaKTUKyM | B LENu
41 | 15 | labopaTtopHas pabota Ne7 «M3mepeHume conpo- 1y Ypok Hayuntbcsa M3mepATb CONPOTUBEHNE NPOBOAHMKA NPU NOMOLLM
TUBNEHUA NPOBOAHMKA NPU NOMOLLM amnepmeTpa U MPaKTUKyM | aMnepmeTpa U BOJIbTMETPA
BOJIbTMETpa».
42 | 16 | NocnepoBaTesibHOE COeAMHEHME NPOBOAHMKOB. 1y N3yyeHne | HayumTbCA BbIABAATL NOC/NEA0BATENBHO COEAMHEHHbIE Y4aCTKU
HOBOTO B 9/1IEKTPMYECKOM LLEMM U CYLLECTBYHOLIME 3aKOHOMEPHOCTHU
maTepuana | TaKoro TMna coeguHeHuA
43 | 17 MapannenbHoe coegnHeHne NPOBOAHUKOB. 1y M3yyeHune HayunTbCA BbIABNATL NApPaNNeNbHO COeAMHEHHbIE Y4ACTKM B
HOBOTO 3NEeKTPUYECKOM LEeNU M CyLLECTBYIOLLME 3aKOHOMEPHOCTU TaKOro
maTepuana | TMna coefuHeHus
44 | 18 | Obobuwatowmii ypok no teme «Cuna Toka, 1y Ypok HayunTbca Mcnonb3oBaTh NPUOBpPETEHHbIE 3HAHMA ANA pacyeTa




HanpAXeHue 1 ConpoTUB/IEHUE NPOBOLHMNKAY. KOHTpOAA 3NEKTPUYECKUX Lenei

45 | 19 | KoHTponbHasa pabota No3 no teme «Cuna TOKa, Ha- 1y HayunTbcsa cuctemaTmanpoBaTb 3HAHWA, NOYYEHHbIE NPU

NpAXeHue 1 ConpoTUBaEeHME NPOBOLHUKAY. n3yvyeHMn Tembl «Cnia TOKa, HaNpPsAXKEHME N CONPOTUBNEHUE
NPOBOAHMKA»

46 | 20 | PaboTa 1 MOLWHOCTb 3/1EKTPUYECKOrO TOKa. EAnHMLbI 1y MN3yueHne | HayumTbcA BbIMUCAATL PAabBOTY M MOLLHOCTb 3/1EKTPUYECKOTO
pa60Tb| 3/1eKTPUYECKOro ToKa, NpumMeHsaemble Ha HOBOTO TOKa, CHUMATb MOKa3aHUA CHEeTYMKa U PaCCYNTbIBATb
npaKTuKe. maTepuana | notpebasemyto sHepruwo

47 |21 | NabopaTtopHas pabota Ne8 «M3mepeHne mowHocTM n | 1y Ypok HayunTbcsa onpeaensTb MOLWHOCTb M PaboTy TOKa, UCMO/b3YSA
paboTbl TOKA B 3/1€KTPUYECKOM Namne». MPaKTUKYyM | amMnNePMETP, BONbTMETP U Hacbl

48 | 22 | 3akoH [xoyna -fleHua. dneKkTpruyeckme 1y M3ydeHne | HayunTbca paccumMTbiBaTb KOIMYECTBO TEM/IOThI, BblAENSEMOE
HarpeBsaTe/ibHble Npnbopbl. KopoTkoe 3amblkaHue. HOBOTO NPOBOAHMKOM CTOKOM
MpenoxpaHuTenu. matepuana

49 | 23 | KoHgeHcaTop. 1y U3yyeHune HayunTbca 06bACHATL YCTPOMCTBO M NPUHLUMN AENCTBUA

HOBOTO KOHAeHcaTopa
maTepuana

50 |24 |Pewenne 1y Ypok HayunTbca NpUMEHATL TeopeTUdecKkme 3HaHuA o paboTe u
3afiad. 3aKpenaieHn | MOLLHOCTM 3NEKTPUYECKOro TOKa Ha NMPaKTUKe, PaccymTbiBaTh

A 3HaHUI KO/IMYECTBO TENNOTbI, BblAENAEMOE B Pa3/INYHbIX S/1IeKTpUYe-
CKMX LLenax

51 | 25 | KoHTposbHasA paboTta Ne4 «PaboTa 1y Cuctematr3nMpoBaTb 3HaHWA, NONYYEHHbIE NPU U3YYEHUUN TEMDBI
N MOLLHOCTb «PaboTa M MOLLHOCTb 3/IeKTPUYECKOrO TOKa. 3aKoH [xKoyns -
3/IEKTPMYECKOrO TOKa. 3aKoH [ Koyna - JleHua». NeHua»

52 | 26 | MarHuTHOe nose ToOKa. 1y Ypok HayunTbca 06bACHATD CBA3b MEXKAY 3NEKTPUYECKMM TOKOM U

3aKpensieHn | MarHMTHbIM NOJIEM, HAXOANUTb B3aMMOCBSA3b ABNEHWUI U UX NPU-
A 3HaHWI YMHHYI 06YCNOBNEHHOCTb
53 | 27 | DNeKTpOMarHuTbl U UX NpUMeHeHune. 1y M3yyeHune HayunTbCa NPUMEHATb 3HaHMA K 0O BACHEHUIO MPUHLMNG
HOBOTO OEeNCTBUA TEXHUYECKUX YCTPOICTB
MmaTepuana

54 | 28 | NabopaTtopHan paboTta Ne9 «CbopkKa anekTpomarHmta | 1y Ypok Hayuntbea cobupatb aneKTpomarHut
W UCMbITaHWNE ero AeNCTBUAY. NPaKTUKyM

55 | 29 MocTtoAHHble MmarHUTbl. MarHMTHOE noJie NOCTOAHHbIX 1y M3yyeHune HayunTbcsa aKcnepumMmeHTabHO 0H6HAPYKMBATb MarHUTHOE MoJie
MarHmtos. MarHutHoe none 3emnu. HOBOTO MOCTOAHHbIX MAarHNTOB

mMmaTepuana

56 |30 | [encTtBue marHUTHOro NoaA Ha NPOBOAHMK C TOKOM. 1y Ypok HayunTbca 06BbACHATD YCTPOMCTBO M NPUHLMUN AEACTBUA

DNEeKTPUYECKNiA ABuUraTens. 3aKpenneHn | sanekTpoasuratena




A 3HaHWM

57 |31 | NabopatopHaa pabota N210 «M3yyeHne anekTpu- 1y Ypok HayunTbcA BOCMPOM3BOAMTL 3HAHMA U HAaBbIKW B KOHKPETHO
YyecKoro gsuratena NoCTOAHHOro TOKa NPaKTUKYyM | AEATENbHOCTU
(Ha mogenn)»
]|
58 |1 McTouHMKM cBeTa. PacnpocTpaHeHue ceeTa. 1y | KombuHunpo | Hayuntbcs 06bACHATL NPUPOAY COMHEYHbIX U JIYHHbIX 3aTMEHWNM
BaHHbIN
YPOK
59 |2 OTparkeHune cBeTa. 3aKOH OTpaXKeHUA CBETa. 1y | KombuHupo | Hayuntbcs paboTaTb C TEKCTOM yuebHUKa, 06061aTh U AenaTthb
BaHHbIN BbIBOA,bl O 3aKOHAX OTPAXKeHUA
YPOK
60 |3 Mnockoe 3epKano. M3ob6parkeHne B NN1OCKOM 3epKane. | 14 | KombuHmpo | HayumTbca NpUMeHATb 3aKOHbI OTPaXKeHWA 1A NOCTPOEHMA
BaHHbIN M306parKeHM B NIOCKOM 3epKane, paboTaTb C TEKCTOM
YPOK y4ebHuKa
61 |4 MpenomneHune ceeTa. 3aKOH NPENOMNEHMUA CBETA. 1y | KombuHupo | Hayuntbcs popmynnposatb M NPUMEHSTb 3aKOHbI NPENOMIEHNS
BaHHbIN cBeTa
YPOK
62 |5 JInH3bI. ONTHMYecKas cuaa NNH3bI. 1y N3yyeHne | HayumTbcA pasnmyaTh IMH3bI NO UX CBOMCTBAM
HOBOrO
maTtepuana
63 | 6 N30bparkeHus, 1y | KombuHupo | Hayuntbcs NnpuUMeHATb Ha NPaKTUKe 3HaHMSA O CBOMCTBAX JIMH3
faBaemble BaHHbIN ON5 HAXOXKAEHUS N306parkeHnn rpadrMyeckum MeTon,0om
NINH30M. YPOK
64 |7 NabopaTtopHas pabota Nell «lMonyyeHune m3o- 1y Ypok HayunTbcA nonyyatb pasinMyHble M306paykeHnA NP NOMOLLM
6parkeHns Npu NOMOLLM NNUH3bI». NPaKTUKyM | cobupatoLemn nH3bI
65 | 8 nas v 3peHne. bAN30PYKOCTb U AaIbHO30PKOCTb. 1y | KombuHMpo | HayumTbca 06bACHATL NPMHLMN AENCTBUA [1a3a U
OuYKMW. BaHHbIN doToannapata
VYPOK
66 | 9 PeweHne 1y YpoK HayunTbcAa NpuUMeHATb NONyYEeHHble 3HAHUA K pPeLleHMIo 3a43au,
3ajau. 3aKpenneHn | oBAaAeTb Hay4HbIM NOAXOAOM K PELUEHUIO Pa3INYHbIX 3a4au
A 3HaHWUM
67 | 10 | KoHTponbHas paboTta No5 «MTorosas KOHTPObHAsA 1y Ypok Hayuntbcsa NpMMeHATb NONyYeHHble 3HAHWUA NPU BbIMOJIHEHUM
paboTa». NPaKTUKYM | KOHTPO/bHOW paboThbl
v
68 |1 AHanns ownboK, AONYLWEHHbIX B UTOFOBOM KOH- 1y Ypok HayunTbcs aHanM3MpoBaTh A0NYLWEHHbIE OWMOKK, BbINONHATb
TponbHoW pabore. 3aKpensieHn | paboTy Mo uUx NpeaynpeaeHuto, NPoBOANTb ANArHOCTUKY
A 3HaHWUM YUYEOHbIX AOCTUNKEHUN




nNe | Ne TEMA Kon-Bo Tun ypoKa XapaKTepucTuKa aeatrenbHOCTHU obyuatowmxca
n.n. | n yacos
n.

I

1 1 MaTtepunanbHas 1y U3yyeHne HOBOro HayunTbca dopmynnmpoBaTb OCHOBHYIO 33434y MeXaHWKKU; 06bACHATb 3HAYeHue
TouKa. Cucrtema martepuana NOHATUIA: mocmynamesnbHoe 08UXeHUe, MamepuasabHAs MOYKA; ONpeaenaTb
oTcyeTa. nosioXeHne Tena B NPOCTPaAHCTBE; NOHUMATb, YTO Bbl60p CUCTEMbI KOOPAUHAT B KaXK-

OO0M OTAENbHOM C/ly4ae AUKTyeTca coobparkeHnamm yaobcrsa
2 2 MNepemelLeHue. 1y N3yyeHne HOBOro HayunTbca NnprMBOAUTL NPUMEPDI, B KOTOPbIX KOOPAUHATY ABMIKYLLErOCA TeNa B itoboi
maTepuana MOMEHT BpeéMeHUN MOXXHO onpeaennTb, 3HaAa ero Ha4yaJibHyrO KOOpAUHaTy U
coBepLleHHOE UM 3a AaHHbII7I NPOMEXKYTOK BpEMEHU NepemelleHune,
N Henb3Aa, eCam BMeCTo nepemelieHna 3agaH I'IpOVIp,EHHbIVI nyTb

3 3 BeKTOpr, nx 1y M3y‘-|eHM€ HOBOro HayLWITbCFI npon3soaunTb p,eVICTBMFi Ha/ BEKTOPaMU — CNOXKEHUE U BblHUTAHWNE;
Mmoaynam v maTepuana onpenenAaTb Moayanm BEKTOPOB N NPOEKUNN Ha Bbl6paHHbIe OCU; NOBTOPUTb K NpU
npoeKkunn Ha HEOGXO,CI,VIMOCTVI CKOpPpPEeKTNpOoBaTb N3y4eHHbIE crnocobbl ,D,eVICTBMVI, I'IOHFITMﬁ, an-
BbIOpaHHYO OCb ropntmMoB

4 4 OnpepeneHue 1y N3yyeHne HOBOro HayunTbca 3anmcbiBaTb YpaBHEHWEe ANA onpeaeneHmna KOopAnHaTbl ABMKYLLeroca
KOOpAWHAaTLI maTepuana Tena B BEKTOpHOf/'I n CKaﬂHpHOP’I cbopme, MCcnonb3oBaThb €ro AnAa peweHuna 3agad
ABUXKyLleroca
Tena

5 5 MNepemeuteHne 1y N3yyeHne HOBOro Hayuntbca 3anuncobiBaTb GOPMY/Ibl 418 HAXOKAEHUA NPOEKLUM U MOAYNA BEKTOPA
npu maTepuana nepemeweHna Tena gna BblMNCNEHNA KOOPAUNHATbI ABUXKYLLETOCA TE/1a B noboin
ﬂpﬂMOﬂMHeﬁHOM 3a,£|,aHHbIl71 MOMEHT BpeéMeHMU,; 4 0Ka3biBaTb PaBEHCTBO MOAY/1A BEKTOPA NepemelleHnA
ABUXKeHUU npoMaeHHOMY NYTU U NAOWAAM Noa rPadUKoOM CKOPOCTU; CTPOUTb FpaduKkn

3aBUCUMOCTWU.

6 6 PeweHue 3aga4 no 1y KoMbUHMpPOBaHHbI YPOK Hayuntbca 3anuncoiBaTb POPMY/bl 418 HAXOKAEHMUA NPOEKLUM U MOAYNA BEKTOPA
Teme nepemeweHna Tena gna BblMNCNEHNA KOOPAUNHATbI ABUXKYLLETOCA TE/1a B noboin
"MpamonnHertHoe 3a4aHHbI MOMEHT BpeEMEHM
paBHOMepHoe
ABUXKeHune".

7 7 MpAaMmonunHenHoe 1y M3yyeHune HoBOro HayunTbcsa 06bACHATb GUINYECKUIA CMbICA MOHATUN: MITHOBEHHAA CKOPOCTb U
paBHOYCKOpeHHOe martepuana YCKOpPEHUE; NPUBOANTb NPUMEPbLI PABHOYCKOPEHHOTO ABU-XXEHUA; 3anMcbiBaTb Gpop
ABuxeHue. MyAny ona onpeaneneHnAa yCKopeHnAa B BEKTOPHOM BUAE U B BUAE I'IpOGKLl,VIVI Ha

YcKopeHue

BbIBPaHHYIO OCb; MPU-MEHATb 3TU GOPMY/IbI; BbiParkaTb N06YI0 U3 BXOAALLMX B HUX




Be/IN4YNH Yepe3 OCTa/ibHble

Teme "BTopoii

8 8 CkopocTb 1y KombunHMpoBaHHbIN YPOK HayumnTbca 3anucbiBaTb GOPMY/bl 418 ONpeseneHna CKOPOCTU PaBHOYCKOPEHHOIO
NPAMOJIMHEHOIO NPAMOZIMHEMHOIO ABUXKEHUS B BEKTOPHOM BUAE U B BUAE NPOEKLUUM BEKTOPA
paBHOYCKOpPeHHOor CKOPOCTU Ha BblBpaHHY0 oCb/

O ABUXKEHMUA.
9 9 paduK cKopocTu. KombWHMpPOBaHHbIN YPOK YnTaTb U CTPOUTL rPAaPUKM 3aBUCUMOCTU Vy = Ux(t); peluaTtb pacyeTHble U
KayecTBEHHbIe 334341 C MPUMEHEHMEM YKa3aHHbIX GOPMY; MPUMEHATb 3HaHMA U3
Kypca mMaTeMaTUKN N5 PeLleHNsA YpaBHEHUNN

10 10 | NepemeweHune 1y M3yyeHune HOBOroO Hayuntbcs pelsaTb pacyeTHble 3a4a4M ¢ npumeHeHnem Gpopmy bl
Tena npu maTepuana nepemeLLeHUA A0Ka3bl-

NPAMOSIMHENHOM BaTb, YTO A5 NPAMO/IMHEAHOrO PAaBHOMEPHOIO ABUKEHMUA YPAaBHEHME MOXKET ObITb
PaBHOYCKOPEHHOM npeobpa3oBaHoO B ypaBHe-
OBUXKEHUN HMe PAaBHOYCKOPEHHOIO ABUMXKEHUA

11 11 MNepemelteHne 1y KoMbBUHMpPOBaHHbIM YPOK HayunTbca HabaofaTh ABUMKEHUE TENEKKM C KanesbHULEN U AeNaTb BbIBOAbI O
Tena npu XapaKTepe OBUXKEHUA TeNeXKKU; BbIYMCIATL MOAY/1b BEKTOPA NepemeLleHus,
NPAMOSIMHENHOM COBEpPLUEHHOTro NPAMOSIMHENHO N PABHO- YCKOPEHO ABUMKYLLMMCA Te/IOM 33 U-t0
PaBHOYCKOPEHHOM CEeKyHAY OT Hayana ABUXKEHUA, MO MOAYNIO NepeMeLLeHNA, COBEPLLUEHHOrO MM 33 K- 1O
OBUXKeHnn b6es CeKyHAay
HaYa/IbHOM
CKOpOCTH

12 12 | ®PpoHTaNbHaA 1y YPOK NPaKTUKYM HayunTbca onpeaenatb NPOMEXKYTOK BpeMeHM OT Havyana PaBHOYCKOPEHHOTO
nabopatopHas OBUXKEHUA WapuKa A0 ero 0CTaHOBKM, MONAb3YACb METPOHOMOM; onpeaenaTb
pabota Ne 1 YCKOpeHue ABUKEHMA WapuKa U ero MrHOBEHHYO CKOPOCTb Nepes yA4apoM O Lm-
«WNccnepoBaHue NMHAP; NPeacTaBAATb Pe3ybTaTbl USMEPEHNI B BUAE Tabaul, U rpadmKoB; No
paBHOYCKOpPEeHHOr rpadmKy CKOpPOCTM onpeaenaTb CKOPOCTb B 3aaHHbI MOMEHT BpeMeHu; paboTtaTb B
0 ABUXKeHusA bes nape u rpynne
Hava/ibHOM
CKOpOCTU»

13 13 | OTHOCUTENbHOCTb 1y N3yyeHne HOBOro HayuunTbcsa HabnogaTh M ONUCBIBATL ABUMKEHME TENA B ABYX CUCTEMAX OTCYeTa, OAHa
OBUXKeHunA maTepuana M3 KOTOPbIX CBAA3aHa C 3eM/Ien, a APYraa C TeJIoOM, ABUKYLIMMCA PaBHOMEPHO

OTHOCUTE/NIbHO 3eM/INn;
CpaBHMBATb TPAEKTOPUU, NYTN, NEpeMELLEHNA, CKOPOCTU Tesa B YKa3aH-HbIX CUCTEMAX
oTcyeTa; NPUBOAUTbL NPUMEpPDI, MOACHAKOWME OTHOCU-TENILHOCTb ABUXKEHUA

14 14 | UHepumanbHble 1y N3yyeHne HOBOro HayunTbca npuBoaUTb NPUMEpPbI NPOABAEHUA NHEPLUN; peLllaTbh KaueCcTBEHHbIE
CUCTEeMbI OTCYeTa. maTepuana 331341 Ha NPUMEHEHMe NepBOro 3akoHa HbloToHa
MepBblit 3aKOH
HbloToHa.

15 15 | BTopou 3aKoH 1y N3yyeHne HOBOro Hayuntbca 3anuncobiBaTb BTOPOM 3aKOH HbloTOHa B BUAE GOpMyibl; pellaTb pacHeTHble
HbtoTOHa matepuana M KauyeCTBEHHbIE 334341 HA NPMMEHEHME 3TOrO 3aKOHaA

16 16 | PeweHune 3a4a4 no YPOK NPaKTUKYM Hayuntbca 3anuncbiBaTb BTOPOM 3aKOH HbloTOHa B BUAE GOpMYybl; pellaTb pacHeTHble

N Ka4eCTBEHHbIE 3a4a4Y1 Ha NPUMEHEHUE 3TOIO 3aKOHa




3aKoH HbloToHa"

17 17 TpeTuit 3aKoH 1y M3yyeHune HoBOro Hayuntbcsa Habto4aTh, ONMUCLIBATL M OOBACHATDL OMbIThl, UANKOCTPUPYIOLINE

HbtoToHa martepuana CcnpaBegIMBOCTb TPETbEro 3aKoHa HblOTOHA; 3anncbiBaTb TPETUIM 3aKOH HbtoTOHa B
Buae Gopmysibl; pelaTb pac-4eTHble U KAYeCTBEHHbIE
334341 HA NPUMEHEHKE 3TOr0 3aKOHA

18 18 | PeweHue 3aga4 no KoMbUHMpPOBaHHbIM YPOK HayunTbca Habao[aTb, ONUCbIBATL M 06BACHATL OMNbITbI, UANOCTPUPYIOLLNE
Teme "Tpetui 1y CnpaBedIMBOCTb TPETLErO 3aKOHA HblOTOHA; 3anNuncbiBaTh TPETUIA 3aKOH HbIOTOHA B
3aKOH HbloToHa" Buae GpopmMy/bl; pellaTb Pac-4YeTHbIE N KaYeCTBEHHbIe

334341 HA NPUMEHEHME 3TOrO 3aKOHa

19 19 Obouwatouiee YpPOK NPaKTUKyMm HayunTbca Habao[aTh, ONUCLIBATL M 06BACHATb OMNbITbI, UANKOCTPUPYIOLLNE
3aHATUE NO TemMe CcrnpaBeaamMBOCTb 3aKOHOB HblOTOHA.
"3aKoHb
HbtoToHa"

20 20 | CeoboaHoe 1y U3yyeHne HOBOro HayunTbcsa Habnogath NageHne O4HNX U Tex e Tesl B BO3A4yXe U B Pa3perKeHHOM
nageHuve ten maTepuana NPOCTPAHCTBE, AeNaTb BbIBOL O ABUKEHNM T€N C OANHAKOBbLIM YCKOPEHUEM Npu aein-

CTBUM HA HUX TONbKO CUJIbl TAMKECTH

21 21 | AsuKeHue Tena, 1y N3yyeHne HOBOro HayuunTbcsa HabnogaTb ONbITbl, CBUAETE/NbCTBYOWME O COCTOSHUM HEBECOMOCTU TeN;
6poLeHHoro maTepuana AenaTb BblBOAbI 06 YC/IOBUSAX, NPU KOTOPbIX TeNla HaxoAsTcA B COCTOAHMN HEBECOMO-
BEPTUKANbHO CTU; U3MepPATb YCKopeHue cBoboaHOro nageHus
BBepx. Heseco-

MOCTb.

22 22 | ®poHTanbHanA 1y YPOK NPAKTUKYM HayuunTbcsa Habno4aTh ONbITbI, CBUAETENbCTBYIOWME O COCTOSHUM HEBECOMOCTU TeN;
nabopatopHas AenaTb BbiBOAbI 06 YC/IOBUSAX, NPU KOTOPbIX TeNA HaX0AsATCA B COCTOAHMMN HEBECOMO-
paboTa CTW; U3MepATb YCKopeHue cBoboaHOro nageHus
Ne 2 «M3mepeHune
YCKOpeHna
cBoboaHoro
nageHna»

23 23 | 3aKOH BCEMUPHOro 1y N3yyeHne HOBOro HayuMTbcA 3anmcbiBaTb 3aKOH BCEMUPHOMO TATOTEHMA B BUA,E MATEMATUYECKOTO
TATOTEHUA N maTepuana YpPaBHEHUA
yCnosua ero
NPUMEHNMOCTU

24 24 | PeweHne 3agay no 1y KoMbUHMpPOBaHHbI YPOK HayunTbCA 3anmcbiBaTb 3aKOH BCEMUPHOIO TATOTEHMA B BUA,E MATEMATUYECKOTO

Teme " 3aKoH
BCEMUPHOTO
TAroteHna"

ypaBHeHusA




25 25 | YckopeHue 1y MN3yyeHune HoBOrO Hayuntbcs 06BbACHATL 3aBUCMMOCTb YCKOPEHUA cBO60AHOMO NaAeHnsa OT WMPOThI
csobogHoro maTtepuana MecCTa U BbICOTbl HaZ, 3eMnei; BbIBOAUTb GOpMYY ANA onpeseneHns yCKopeHua
nageHua Ha 3emne cBoboaHOro NageHns Tena, HaXoAALWErocA Ha NOBEPXHOCTU 3eMAN AN B6AU3K Hee,
N opyrux 13 3aKOHA BCEMUPHOrO TATOTEHMA
HebecHbIX Tenax

26 26 PeweHue 3agay no 1y KombWHMpPOBaHHbIN YPOK Hayuntbcs 06BbACHATH 3aBUCMMOCTb YCKOPEHUA cBOOOAHOMO NafeHns OT WUPOThI
Teme " YckopeHue MECTa U BbICOTbI Haj, 3eM/en; BbIBOAUTb GOPMYY A/1A ONpeaeneHnUs YyCKOPeHusa
cBoboaHOro cBOOOAHOrO NaZieHuns Tesa, HaxoAALEeroca Ha NOBEPXHOCTU 3eM/IM UK B6/IM3K Hee,
nageHua Ha 3emne N3 3aKOHA BCEMUPHOIO TArOTEHUA
N opyrux
HebecHbIx Tenax"

27 27 | NpamonuHeiiHoe m 1y N3yyeHne HOBOrO HayuunTca Ha3bIBaTb YC10BMA, NPU KOTOPbIX TENA ABUKYTCA NPAMON
KPUBOJIMHENHOE martepuana HEeNHO N KPUBOJIMHENHO; MPUBOANUTb NPUMEPbLI NPAMOINHENHOTO U KPU-BOJIMHENHOTO
OBUXKeHue. OBVXKEHUA Ten; BbIYUCAATb MOAY/Ib LEHTPOCTPEMUTENIBHOTO YCKOPEHMA No dopmyne;
[BuxkeHne Tena no OB/1aZETb HAY4YHbIM NOAXOAO0OM K PELLEHUIO PAa3INYHbIX 33434, yMe-HUeEM
OKPYKHOCTHU C CONOCTAB/IATb IKCNEPUMEHTANIbHbIE U TEOPETUYECKME 3HAHWUSA C OO BEKTUBHbBIMMU
NMOCTOSAHHOM Mo peanMaAMmm X1U3HU
MOAYNHO
CKOPOCTbIO

28 28 | PeweHune 3agau 1y YPOK NPaKTUKYM HayuunTbca pewatb 3a4a4m, Ucnosbsya GOpmMysibl KWHEMATUKKU; HAYyYUTbCA NPUMEHATb
"[BUKeHWe nog, 3HaHMe MaTeMaTUKU oS PeLleHUs YpaBHEHMIA; OBaAeTb HayYHbIM NOAXOA0M K
OEeNCcTBMEM CUbl peLeHNIo Pa3INYHbIX 33434
TAKecTn"

29 29 | PeweHue 3agau 1y KoMbUHMpPOBaHHbIM YPOK HayunTbca pewaTb pacyeTHble U KaYeCcTBEHHbIE 3a434M; 3a4aBaTb BONPOCHI U
" [1BUKeHMe Tena NPUHMMATb y4acTue B 06CyKAEHUN TEMbI
Mo OKPYKHOCTH C
NMOCTOSAHHOM Mo
MOoAYNHO
cKopocTbio"

30 30 | Wmnynbc Tena. 1y MN3yyeHne HoBOrO Hayuntbca aaBaTtb onpeaeneHne MMNyabca Tena, 3HaTb €ro eauHULLY.

maTtepuana

31 31 | 3aKOH coxpaHeHus 1y MN3yyeHune HoBOrO 06BbACHATL KaKan cMcTema Tesl Ha3biBaeTCA 3aMKHYTOM; NPUBOAUTbL NPUMEPDI
MMNybca. maTtepuana 3aMKHYTbIX CUCTEM; 3aMNCbIBaTb 3aKOH COXPAaHEHMA UMY bCa

32 32 | PeweHue 3agau 1y YPOK NpakTUKym 06BbACHATL KaKan cMcTema Tesl Ha3blBaeTCA 3aMKHYTOM; NPUBOAUTbL NPUMEPDI
"3aKoH 3aMKHYTbIX CUCTEM; 3aMMNCbIBaTb 3aKOH COXPaHEHMA MMMYbCa
COXpaHeHusA
nmnynbca”

33 33 PeaktnsHoe 1y M3yyeHune HoBOro HayunTbca 06bACHATb NONET MOAENN PaKeThI;

ABUXKeHue. Pake- maTtepuana
Tbl.
34 34 | BbiBOA 3aKOHa 1y N3yyeHune HoBOrO pelaTb pacyeTHbIEe MU KaYeCTBEeHHbIe 3aZa4M Ha NPUMEHEHMWE 3aKOHa COXPaHEeHMUA




COXpaHeHUs mexa-
HWUYECKOW 3Heprum

maTtepuana

MeXaHU4YecKom Heprmn.

35 35 Obouwatouiee 1y YPOK NpakTUKym pelwaTb pacyeTHble N KayeCTBeHHble 334341 Ha NPUMEeHeHMe 3aKOoHa COXpPaHeHunA
3aHATUE NO TeMe MeXaHUYEeCKOM aHeprmuu.
"3aKOHblI
coxpaHeHus".
36 36 KoHmposnbHas 1y YpPOK KOHTpOA Hayuntbcsa npumeHaTb NpUobpeTeHHble 3HAHWUA, HaBbIKWU B KOHKPETHOM AeATeIbHOCTU
paboma» Ne 1 no
meme «3aKOHbI
s83aumodelicmsus
U 0suxceHus mena»
1l
37 1 KonebaTenbHoe 1y N3yyeHne HOBOrO HayunTbcsa onpepenatb KonebatenbHoe ABUMKEHME NO €ro NpuU3Hakam, NpMBoOAUTb
OBUXKEHMe. martepuana npumepbl KonebaHWn; ONMUCbIBaTb AMHAMMKY CBOBOAHbLIX KONeBGaHWUN NPYHKUHHOIO U
MaTeMaTUYECKOro MaATHUKOB; U3MEpPATb *KECTKOCTb NPYHKMHbI AN PE3NHOBOTO
WHypa
38 2 CeobogaHble 1y N3yyeHune HOBOrO HayunTbcs onpegenatb KonebaTtenbHoe ABUKEHME NO €ro NpusHakam, NpMBoOAUTb
KonebaHus. martepuana npumepsbl KonebaHWn; oNUcbIBaTb AMHAMMKY CBOOOAHbIX KOebaHMN NPYKUHHOIO U
MATEMATMYECKOTrO MaaTHMUKOB; U3MEPATb }KECTKOCTb MPYKUHbI UM PE3UHOBOTO
WHypa
39 3 BennuuHeol, 1y N3yyeHune HOBOrO HayunTbcs HasbIBaTb BEIMUYUHDI, XapaKTepusytowme KoiebatenbHoe ABUNKEHNE;
XapaKTepusytowme martepuana 3HaTb, B KAKMX e4MHULAX U3MEPAETCH Karkaan U3 BE/IMUYUH; 3an1cbiBaTb Gopmyny
KonebaTenbHoe B3aMMOCBS3M Nepmnoga M 4actoTbl KonebaHWit; yCcTaHaBAMBATb SKCNEPUMEHTaIbHbIM
OBUXEHne nyTem 3aBMCMMOCTb YaCTOTbl M Nepuoaa cBob6oaHbIX KonebaHMM ManTHUKA OT ero
OJHbBI
40 4 PeweHwne 3agau 1y KoMbUHMpPOBaHHbIM YPOK 3anucbiBaTb GOpPMYNy B3aMMOCBA3N NEPMOAA U YACTOTbl KofiebaHuWiA; ycTaHaB/IMBaTb
" KonebartenbHoe 3KCMepMMeHTaNbHbIM MyTEM 3aBUCMMOCTb YacTOTbl M Nepmuoaa cBOBOAHbIX
ABUXeHune" KonebaHni MaATHUKA OT ero A/InHbI
41 5 ®poHTanbHanA 1y YPOK NPaKTUKYM HayuuTbcsa npoBoauTb HEOBXOAUMbBIE N3MeEpe
nabopartopHas HUMA; 3aHOCUTb pe3ynbTaTbl U3MEPEHUI B TabAULY; paccynTbiBaTb 3HAYEHMA YaCTOTbl
pabota Ne 3 KonebaHMi MaAaTHMKa No U3BECTHOM popmMyne; AenaTb BbIBOAbI O TOM, KaK 3aBUCAT
«UccnepoBaHne nepuog, n yactota cBob6oaHbIX KofiebaHMI MasATHMKA OT ero A/IMHbI
3aBMCMMOCTHU
nepuoaa u
YacToThbl
CcBOBOAHbIX
KonebaHui
HUTAHOIO
MasTHMKA OT ero
OVHbI"
42 6 3aTtyxatowme 1y N3yyeHune HoBOrO HayunTbca 06bACHATb NPUUMHY 3aTyXaHWsA CBOBOAHbIX KonebaHuiM; Ha3biBaTb yCI0BME




KonebaHms. maTepuana cylle-CTBOBaHMSA He3aTyxalowWwmx KonebaHui
43 7 BbIHYKAEHHbIE 1y N3yyeHune HoBOrO HayunTbca 06bACHATE MPUUYMHY 3aTyXaHUA cBOBOAHbIX KonebaHWi; Ha3biBaTb yC0BUE
KonebaHms. maTepuana cylle-CTBOBaHMSA He3aTyxalolWmx KonebaHui
44 8 Pe3oHaHC 1y M3yyeHune HoBOro Hayuntbcsa 06bACHATL, B YEM 3aK/IHOMAETCA ABJIEHUE Pe30HaHCca; NPMBOAUTL NPUMEpbI
martepuana Nosie3HbIX N BPeAHbIX NPOABAEHUI PE30OHAHCA U NYTK YCTPAaHEHMA NOCAEHUX
45 9 PacnpocTtpaHeHue 1y N3yyeHune HoBOrO Hayuntbca pasnnyaTb nonepeyHbie U NPOAO/bHbIE BOHbI; OMUCbIBAaTb MEXAHU3M
KonebaHu B martepuana 06pa3oBaHMA BOJIH; Ha3biBaTb XapaKTepu3yloLwme BoJIHbl GU3NYECKNE BE/INYNHDI;
cpepe. BonHbl 0OBNaAETb HAyYHbIM NOAXOLOM K PELUEHUIO PA3/INYHbIX 33434
46 10 | AAunHa BOAHbI. 1y M3yyeHune HOBOroO Hayuntbcsa 06bACHATL PU3MYECKYIO MPUPOAY INIEKTPUYECKOTO TOKA, YC10BUA €ro
CkopocTb martepuana BO3HMKHOBEHMUA U CYyLLECTBOBAHMSA; aHaIM3NMPOBaTb AOMNYLLEHHbIE OWNOKY;
pacnpoCcTpaHeHus BbINONHATL PaboTy N0 MUX NpeaynpexaeHuto
BOJIH
47 11 PeweHune 3aaa4 1y KoMbBUHMpPOBaHHbIM YPOK aHaNM3MpoBaTb 4ONYLLEHHbIE OWMOKK; BbINOAHATL PAabOTy N0 UX NpeaynperaeHnto
"[ANHA BOSHbI.
CkopocTb
pacnpocTpaHeHua
BONH"
48 12 | VICTOYHMKHM 3BYKa 1y U3yyeHne HOBOro npuBoaMTb 060CHOBAHUSA TOTO, YTO 3BYK ABAAETCA NPOAO/IbHOM BONHOM
maTepuana
49 13 3ByKoBble 1y N3yyeHne HOBOro HayunTbcA Ha3bIBaTb AMANa30H YacCTOT 3BYKOBbIX BO/H; MPUBOAMUTL NpUMepbI
KonebaHus maTepuana WMCTOYHMKOB 3BYKa; NPMBOANTb 06OCHOBAHMA TOr0, YTO 3BYK SIBAAETCA NPOAO/IbHOM
BOJIHOM
50 14 | BbicoTa, Tembp 1 1y N3yyeHne HOBOro HayynTbcA Ha OCHOBAHUM YBUAEHHbIX OMbITOB Bbl-ABMIaTb FMMNOTE3bl OTHO-CUTE/IbHO
rPOMKOCTb 3BYKa maTepuana 33aBMCMMOCTM BbICOTbI TOHA OT YaCTOTbl, @ FPOMKOCTM OT aMNANUTYAbl KoslebaHni
MCTOYHMKA 3BYKaA
51 15 | PacnpocTtpaHeHue 1y N3yyeHne HOBOro HayunTbca BblABUTaTb MTMNOTE3bl O 3aBUCMMOCTU CKOPOCTM 3BYKa OT CBOMCTB Cpesbl U
3BYKa. maTepuana OT ee TemnepaTypbl; 06bACHATb, MOYEMY B ra3ax CKOPOCTb 3BYKa BO3pacTaeT C
3BYyKOBbl€ BOJIHbI NoBblWEeHMeM TemnepaTypbl
52 16 | OTparkeHue 3BYyKa. 1y N3yyeHne HOBOro HayunTbcsa 06bACHATL HabAtoAaeMbll ONbIT NO BO36YKAEHMIO KoNebaHUi 04HOro
maTepuana KaMepTOHa 3BYKOM, MCMYCKAaeMbIM APYIrMM KaMepTOHOM TaKOWM e 4acToTbl
53 17 | 3BykoBoM 1y N3yyeHne HOBOro HayunTbcsa 06bACHATL HabAtoAaeMbll ONbIT NO BO36YKAEHMIO KoNebaHUi 04HOro
pe3oHaHC maTepuana KaMepTOHa 3BYKOM, MCMYCKAaeMbIM APYIrMM KaMepTOHOM TaKOWM e 4acToTbl
54 18 | KoHTponbHaA 1y YPOK KOHTpONA HayunTbca NnpuMeHaTb NpUobpeTeHHbIE 3HAHWA, HAaBbIKM B KOHKPETHOW AeATeNbHOCTH
pabota Ne2 no
Teme
«MexaHuyeckue
KonebaHus
N BO/IHbI. 3BYK»
1}
55 1 MarHutHoe none 1y N3yyeHne HOBOro HayuunTbcs genatb BbIBOAbI O 3aMKHYTOCTM MarHUTHbIX IMHUIA U 06 ocnabneHuun nona




maTtepuana

cyAaneHnem ot NpPpoBOAHMKOB C TOKOM

56 HanpasneHue Toka 1y N3yyeHne HoBOro HayunTbca dopmynmpoBaTb NpaBUIO NPaBOM PyKK ANA CONEHOMAA, NPaBUIo
W HanpasaeHue maTtepuana 6ypaBuMKa; onpesensaTb HanpaBAeHMEe 31EKTPUYECKOrO TOKa B NPOBOAHMKAX U Ha-
NIMHWI ero npasaeHne IMHUA MArHUTHOrO NoAA
MarHMTHOro nosA

57 O6HapyxeHune 1y N3yyeHne HOBOrO HayunTbca npMMeHATb NPaBMIO JIEBOI PYKM; ONpeaensTb HanpaBAeHME CUbI,
MarHUTHOro nonA maTepuana OEeNCTBYIOLLEN HA 3/IEKTPUUYECKMI 3apAd, ABUKYLLMINCA B MAarHUTHOM MOJIE;
no ero AenCcTBUIO onpeAensATb 3HAK 3apAga M HanpaB/eHWe ABUKEHUA YacTULbI
Ha 3/IEKTPUUYECKUNN
TOK. Mpasnno
NeBON PyKn

58 PeweHwne 3agay no 1y KoMbBUHMpPOBaHHbIM YPOK HayunTbcsa NnpMMeHATb NPaBMIIO JIEBOM PYKM; ONpeaensiTb HanpaBieHMe CUbI,

Teme " ObHapy- OEeNCTBYIOLLEN Ha 3IeKTPUYECKUI 3apAL, 4BUKYLLUMINCA B MAarHUTHOM MOJIE;
KeHUe MarHuT- onpeAensATb 3HAK 3apAga M HanpaB/ieHWe ABUKEHUA YacTULbI

HOro NoJiA no ero

OencTBUIo Ha

3NEeKTPUYEcKui

TOK. Mpasuno

nesow pykn".

59 NHAayKums 1y N3yyeHne HOBOro HayuunTbca 3anmcbiBaTb GOpPMY/y B3aMMOCBA3M MOAY/1A BEKTOPA MarHUTHOM

MarHUTHOro nons. maTtepuana WHAYKUMN B MarHUTHOro nons c mogynem cunol F, AelicTBytoLe Ha NPOBOAHUK
[OJIMHOM /, pacnoNoXKeHHbIN NePneHAMKYAAPHO IMHUAM MarHMTHON UHAYKUMMA, U CU-
N0V TOKa B NPOBOAHUKE;
60 MarHuTHbIN NOTOK 1y N3yyeHne HOBOro OnMCbIBaTb 3aBUCMMOCTb MAarHUTHOTO NOTOKA OT MHAYKLMW MAarHUTHOrO Nons,
maTtepuana NMPOHM3bIBAIOLLLErO NAOWAAb KOHTYPA, M OT Ero OPMEHTALLMKN MO OTHOLLEHUIO K IMHUAM
MarHUTHOM MHAYKLUUK

61 PeweHune 3agay no 1y KoMbUHMpPOBaHHbIM YPOK HayuunTbca 3anmcbiBaTb GOPMYy B3aMMOCBA3M MOAY/1A BEKTOPA MarHUTHOM
Teme " MHAYKUMS WHAYKUMN B MarHUTHOro nons c mogynem cunol F, AelcTBYIOLWEN Ha NPOBOAHMK
MarHUTHOro nons. ONVHOW /, pacnoNoMKeHHbI NepneHANKYAAPHO TIMHUAM MarHUTHOM UHAYKUMU, U CU-
MarHuTHbIN IOV TOKa B NPOBOAHMKE;
notok".

62 ®poHTanbHaA 1y YpOK NpakTUKym HayuunTbcsa NnpoBOoAUTb UCCIeA0BaTENIbCKUIA SKCNEPUMEHT MO U3YUYEHUIO ABNEHUS
nabopartopHas 3/1eKTPOMArHMTHOM MHAYKLMW; aHAIM3MPOBATb Pe3y/bTaTbl 3KCNEPUMEHTa U AeNnaTb
paboTa BbIBOAbI
Ne 4 «N3yyeHune
ABNEHUSA
3N1EeKTPOMArHUTHO
N MHOYKUMWY

63 HanpasneHune wuH- 1y N3yyeHne HOBOrO HayuunTbca HabnogaTh B3anMoaencTene atoMUHUEBBIX KOEL, C MarHUTOM;

OYKUMOHHOro
TOKa. Mpasuno

mMaTepunana

06BACHATL PU3MUECKYIo CyTb Npasuaa JSleHua n GopmyaMpoBaTh ero; NPUMEHATb
npasuao JleHua 1 NpaBuaO NPaBoOi PYKN ANA onpeaeneHnsa HanpasaeHUsa NHAYKUN-




NleHua

OHHOIO TOKa

64 10 PeweHue 3agay no 1y YPOK NpakTUKym Hayuntbca HabatogaTb B3aumoaencTBue atoMMHUEBDIX KO/EeL, C MarHUTOM;
Teme "Hanpas- 06bACHATL GU3NYECKYIO CyTb Npasuaa JleHua n GpopmyiMpoBaTb ero; NPUMEHATb
NleHne NHAYKLUMNOH- npasuao JleHua 1 NpaBuIo NPaBoi PyYKU AN1A onpeaeneHnsa HanpasaeHusa MHAYKUM-
HOro TOKa. OHHOrO TOKa
Mpasuno JSleHua"

65 11 | AsneHue 1y M3yyeHune HoBOroO Hayuntbcsa 06bACHATL ABEHNE CaMOUHAYKLUN
CaMOUHAYKLUUK martepuana

66 12 MonyyeHue n 1y M3yyeHune HOBOroO Hayuntbcs pacckasbiBaTb 006 YCTPOMCTBE M NPUHLN-NE AENCTBUA reHepaTopa
nepepgava nepe- martepuana nepemMeHHOro TOKa; Ha-
MEHHOro
3/1IEKTPUYECKOro
TOKa.

67 13 | TpaHcdopmaTop 1y U3yyeHne HOBOro HasbiBaTb cNOCO6bl yMeHbLIEHUA NOTEPb 3NEKTPO

martepuana 3Heprun npu nepegade ee Ha 6o0bLIME PACCTOAHMA; PACCKa3blBaTb O HA-3HAYEHUH,
YCTPOICTBE U NpUHLUMUNE AeNCTBMA TPpaHCcHOopMaTopa M ero NpMMeHeHnK

68 14 | dnekKtpo- 1y U3yyeHne HOBOro HayynTbcAa OnNUCbIBATb PAa3INYNA MeEXKAY BUXPEBbIM SNEKTPUYECKUM U
MarHuTHoe none. maTepuana 9/IeKTPOCTAaTUYECKMM MONAMM

69 15 | dnekKtpo- 1y U3yyeHne HOBOro HayynTbCcA ONUCbIBATb 3/1IEKTPOMArHMTHbIE BO/IHb
MarHuTHbIE maTepuana
BOJIHb

70 16 | KonebatenbHbli 1y N3yyeHne HOBOro HayuunTbcsa Habnogatb cBOBOAHbBIE 31EKTPOMArHUTHbIE KoiebaHMA B KoniebaTenbHOM
KOHTYp. maTepuana KOHTYpe; AenaTtb BbiBOAbI; pewaTb 3aga4M Ha dopmyny TomMmcoHa
MNonyyeHune
aNeKTpo-
MArHUTHbIX
KonebaHui

71 17 | NpuHumnbl 1y N3yyeHne HOBOro HayunTbcA paccKkasbiBaTb O NPUHLMMAAX PAANOCBA3U U TeNeBUAEHMUA
pPaanocBAsn 1 maTepuana
TenesmaeHuA

72 18 | dnekTtpo- 1y N3yyeHne HOBOro HayunTbcA Ha3bIBaTb Pa3/IMYHbIE ANMAMNA30HbI 3/IEKTPOMArHUTHbLIX BOJIH
MarHuTHaA maTepuana
npmMpoaa ceeta

73 19 | NpenomnenHune 1y HayunTbcsa 06bACHATL CyTb U AaBaTb onpeaeneHne nokasartens npesoMaeHus.
cseTa. du-
3MYECKMI CMbICA
nokKasaTens
npenomaeHua.

74 20 | Aucnepcua ceeTa. 1y N3yyeHne HOBOro HayunTbcsa 06bACHATL CyTb U AaBaTb onpeaeneHne ABAeHUa AMcnepcunn
LseTa Ten maTepuana

75 21 | Tunbl oNTUYECKMX 1y N3yyeHne HOBOro HayunTbcA Ha3blBaTb CA/IOWHOMN M IMHENYaTble CNEeKTPbl MCMYCKAHMA; Ha3bIBaTb




CNEeKTpoB marepuana yCn0BUA 06Ppa30BaHUA CNAOLWHbBIX U IMHENYATbIX CMEKTPOB UCMYCKaHMWA
76 22 ®poHTanbHan 1y YpPOK NpaKTUKym HayunTbca HabAo[aTb CNAOWHOM M IMHENYATbIE CNEKTPbI UCMYCKaHMA; HAa3blBaTb
nabopatopHas yCn0oBUA 06Ppa30BaHUA CNAOLWHbIX U IMHEAYATBIX CEKTPOB UCMYCKAHMUA
pabota
Ne 5 «Ha-
6noaeHne
CN/JIOWHOro n
NIMHEeNYaTbIX Cnek-
TPOB UCNYCKAHMA»
Mo matepuany
y4ebHuMKa
77 23 | MornoweHune un 1y KoMbBUHMpPOBaHHbIM YPOK HayunTbcA Ha3bIBaTb YC/I0BUS 06Pa30BaHMS CRJIOLWHbIX U IMHENYATbIX CNEKTPOB
ncnycKkaHue ceeta ncnyckaHus; paboTtatb B Nape 1 rpynne
aToMamMu.
MpoucxoxaeHue
NIMHeNYaTbIX
CNEeKTpoB
78 24 | KoHTponbHan 1y YPOK KOHTpOAA Hayuntbca npumeHAaTb NpUobpeTeHHble 3HaHUA, HAaBbIKM B KOHKPETHOW AeATeIbHOCTH
pabota Ne3 no
Teme
«DNEeKTPOMArHUTH
oe none»
v
79 1 PagMoaKTUBHOCTD. 1y N3yyeHune HoBOro Hayuntbca onuncbiBaTb onbiTbl Pesepdopaa: no obHapyKeHUIO CIOXHOIO CocTaBa
martepuana pPagMoOaKTUBHOIO U3y4YeHUA U NO UCCNeN0BaHMIO C NOMOLLbIO paccesHUA a-vyacTu,
CTPOEeHMA aToMa
80 2 Moaenu aTomos 1y N3yyeHune HoBOro HayunTtbca onuncbiBaTb onbliTbl Pesepdopaa: No 06HapYKEHUIO CNOKHOIO COCTaBa
martepuana pPagMoOaKTUBHOIO U3y4YeHUA U NO UCCNef0BaHUI0 C NOMOLLbIO paccesHUA a-vyacTuy,
CTPOEeHMA aToMa
81 3 PaguoaktusHble 1y N3yyeHune HoBOro HayunTbca 06bACHATb CyTb 3aKOHOB COXPaHEHWS MAcCOBOIo YMCAA M 3apada Npu
npespaleHunn martepuana pagMOaKTUBHbIX NpeBpaLLeHUAX;
aTOMHbIX aaep
82 4 JKcnepumeHTanbH 1y N3yyeHune HoBOro NPUMEHATb 3TW 3aKOHbI NPW 3aNNUCK YPaBHEHWNI A4EPHbIX peakumi
ble meToapl martepuana
nccnepoBaHuA
yactuu,.
83 5 ®poHTanbHaA 1y YPOK NpaKkTUKym HayunTbca M3amepATb MOLLHOCTb A,03bl PagMaLMoHHOro GOoHa [03UMETPOM;
nabopartopHas CPaBHUBATb MOJIYYEHHbIN Pe3ynbTaT ¢ HAMBOAbLWWM JONYCTUMbIM A7 YENOBEKA 3Ha-
pabota Ne 6 yeHnem

«N3mepeHue ecTe-
CTBEHHOro




paauaumn-oHHOro
doHa

O03MMETPOM»

84 6 OTKpbITHE 1y M3yyeHune HoBOro Hay4ynTbcA NPUMEHATb 3aKOHbI COXPaHEeHWA MAaCCOBOro YMCNA U 3apAaa ANA 3anncun
NPOTOHA U martepuana YPaBHEHW AAePHbIX peakLmi
HeMTpoHa

85 7 CoctaB aTOMHOro 1y N3yyeHune HoBOrO Hayuntbcsa 06bACHATL GU3NUYECKMIA CMbICA MOHATUIN: MACcoB80e U 3apA0080€ Yucaa
agpa. maTtepuana

86 8 AnepHbie cunbl 1y N3yyeHne HOBOro Hayuntbcsa 06bACHATL PU3MYECKUIA CMbICA MOHATUN:AAEPHbBIE CUbI

maTtepuana

87 9 dHeprua ceAswu. 1y N3yyeHne HOBOrO HayunTbca 06bACHATE GUINYECKUIA CMbICA NOHATUN: 3Hep2us c8A3U, OedheKkm Maccol
JedekT macchbl maTtepuana

88 10 | PeweHue 3a4a4 no 1y KoMbBUHMpPOBaHHbIM YPOK HayynTbcAa NpUMEHATb 3aKOHbI COXPaHEeHMA MAaCcCCOBOroO YMCAa U 3apaaa 4na 3anucu
Teme "dHeprus YPaBHEHW saepHbIX peakLmi
ceasun.Jedekt
maccol."

89 11 | Oenenue agep 1y MN3yyeHne HOBOro HayunTbca onuncbiBaTb NPOLLECC AeNeHUA AApa aTOMa YpaHa; 06bACHATL PU3nYecKuii
ypaHa. UenHasn maTepuana CMbICAN NOHATUI: YernHaA Peakyus, Kpumu4yecKas Maccd; Ha3blBaTb YCIOBUA NPo-
peakums. TEKaHMA yNnpaBaaemon LLenHon peakumm

90 12 | ®poHTanbHan 1y YpOK NpaKkTUKym HayunTbca onuncbiBaTb NPOLLECC AeNeHUA AApa aTOMA YpaHa; 06bACHATL GU3MUECKUA
nabopartopHas CMbICAN NOHATUI: UernHaA Peakyus, Kpumu4yecKas Maccd,; Ha3blBaTb YCIOBUA NPoO-
paboTa TEeKaHWA ynpaBAsemoi LEenHon peakumm
Ne 7 «M3yyeHune
AeneHus agpa aTo-

Ma ypaHa no ¢oTo-
rpadum TpeKoB»

91 13 | AgepHbli peakTop. 1y MN3yyeHne HoBoro HayunTbca pacckasbiBaTb O Ha3HaYeHUM A4EPHOMO PeakTopa Ha MeANEHHbIX
MNpeobpasoBaHue maTepuana HEWTPOHaX, ero yCTPOMCTBE U NPUHLMME AENCTBUS;

BHYTPEHHEWN
SHepPrum aToOMHbIX
agep B
3NEKTPUYECKYIO
3Hepruto. AToMHas
SHepreTuKa.

92 14 | Buonormnyeckoe 1y MN3yueHne HoBoro Ha3blBaTb NPenMyLLeCTBa U HepocTaTkM ASC nepeg, Apyrumn Buaamm
aevicreume maTepuana 3NEKTPOCTaHLMM

paguaumm.




93

15

3aKoH pagnoak-
TMBHOrO pacnaaa

1y

M3yyeHune HoBOro
maTepuana

HayunTbca HasbiBaTb GU3MUECKUE BEANYUHbI: T02/10WEeHHAA 0030 U3ayYeHus,
KoaghhuyueHm Kayecmsa, skeusasneHmMHasa 003a, nepuod noaypacnada

94

16

TepmosagepHas
peakuus

1y

M3yyeHune HoBOro
maTepuana

HayunTbca NnpuMBOAUTL NPUMEpPDI TEPMOALEPHDIX PeaKLui

95

17

PpoHTanbHas
nabopaTtopHas
pabota Ne 8
«OueHKa nepmnoaa
nosnypacnaga
Haxo4AWMXCA B
BO34yxe
NpPOA4YKTOB
pacnaga rasa
pafoHay.

1y

YpPOK NPaKTUKyMm

HayunTtbcA Nonb3oBaTbCA
ObITOBbIM A03MMETPOM U 0O BACHATH XapaKTep ABUKEHMA 3apAXKEHHbIX YacTuL, MO
doTorpadpuam Tpekos

96

18

®dpoHTanbHaA Na-
6opaTopHas
pabotaNe 9
«MN3yyeHne TpeKos
3apArKEeHHbIX
Yyactuy, no
rOTOBbIM
doTtorpadpumsam"

1y

YPOK NPaKTUKYyM

HayunTbcs Nonb3oBaTbCs
6bITOBBIM L,03MMETPOM U 0OBACHATL XapaKTep ABUMKEHMA 3aPAKEHHbIX YacTUL, Mo
¢doTorpaduam Tpekos

97

19

Nmoeosas
KOHMpPOsbHAA
paboma

1y

YPOK KOHTpOANA

Hay‘-IMTbCFI NMPUMEHATDL ﬂpMOGpETeHHbIe 3HaHWA, HaBblkn B KOHKpETHOﬁ AeATEeNbHOCTU

98

20

AHanus ownbokK,
OONYLEHHbIX B
NUTOroBoW
KOHTPO/IbHOM
pabote

1y

YPOK NPAKTUKYM

HayunTbCsA aHaNM3MPOBaTh AONYLLEHHbIE OWNBKK, BbINONHATL PaboTy No ux
npeaynpeXaeHunto, NPOBOANTb ANArHOCTUKY YYEBHbIX AOCTUHKEHM

99

CocTas, cTpoeHue
N NPOUCXOXKAEHME
ConHeyvHol
CUCTEMDI.
Bonbline nnaHeTsbl
ConHeyvHol
cUcTEMbI

1y

M3yyeHune HoBOro
maTepunana

HayunTbca BblaenaTb rpynnbl 06beKTOB, BXOAALWMX B CONHEYHYIO CUCTEMY;
CPaBHMBATb NJIAHETbI 3eMHOW TPYMMbl; NAAHETbI-TMIAHTbI; aHA/IM3MPOBATb
doTorpadpum nnaner




100 Manble Tena Con- 1y M3yyeHune HoBOro Hayuntbca BblaensTb rpynnbl 06beKToB, BXoAALMX B CONHEYHYIO CUCTEMY;

HEYHOM CUCTEMDBI. maTepuana CpPaBHMBATb NAHETbl 3eMHOM rPYNMbl; NAAHETbI-TUFAHTbI; aHAAN3NPOBATb
¢doTorpadpum nnaHer

101 CtpoeHue, 1y M3yyeHune HoBOro Hayuntbcsa 06bACHATL pU3MYecKme npoLecchl, nponcxogdwme B Hegpax ConHua u
N3Ny4YeHua n martepuana 3Be3/,; Ha3blBaTb NPUYMHbLI 06pa3oBaHmsa NaTeH Ha ConHLe; aHannsuposaTb poTorpa-
asostouma ConHua $UKN conHeYHOM KOPOHbLI M 06Pa30BaAHNI B HEW
n 3Be3[,

102 CtpoeHue n 1y M3yyeHune HOBOroO Hayuntbcs onmcbiBaTb TPU MOAEIN HECTALUMOHaPHOM BceneHHoM, npeaioxKeHHble

agoatouma Bee-
JIEHHOM

martepuana

A.A. PpnamaHom; 06bACHATb, B YEM NMPOABAAETCA HECTALMOHAPHOCTb BceneHHom;
3anucbiBaTb 3aKOH 3. Xabbna




