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I. Ilnanupyemble pe3yabTaThbl 0CBOCHHS Y4eOHOI0 IpeaMera

Cucrema mIaHUPYEMBIX pPe3yIbTaTOB: JMUYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX B COOTBETCTBUH C TPEOOBAHUSIMU
CTaHJapTa MPEICTABISAET KOMIIEKC B3aMMOCBA3aHHbBIX YU€OHO-I103HABATEIbHBIX U YUEOHO-IIPAKTUUECKUX 3a/1a4, BBIIIOJIHEHNE
KOTOPBIX TpeOyeT 0T 00y4aromuXcsl OBIAJACHUS CUCTEMON yUeOHBIX IEHCTBUN U OMOPHBIM YU€OHBIM MaTEPHATIOM.

JIuunocmmuovie, memanpeomemmusie u npeomMemubsle pe3yibmanvl 0C60EHUA YUeOHO20 npeomema, Kypca.

B nporpamme 1o ¢usuke a1 7-9 KJ1accoB OCHOBHOM IIKOJIbI, COCTABJICHHOW Ha OCHOBE (heIepalibHOIO TOCYAapCTBECHHOTO
00pa30BaTEIILHOTO CTAHIAPTa OMPE/ICIICHBI TPEOOBAHUS K pe3yJibTaTaM OCBOCHUS 00pa30BaTEeILHON MPOTrPaMMbl OCHOBHOTO
oO1ero o0pa3oBaHusl.

JINYHOCTHBIMH pe3yabTaTaMH 00yUYCHHUS (PU3NKE B OCHOBHOM IIKOJIC SBIISFOTCS:

1) copMupOBaHHOCTH MO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYaTIbHBIX U TBOPUECKUX CIOCOOHOCTEH yUaluXcs;

2) yOeXIIEHHOCTh B BOBMOYKHOCTH TIO3HAHHUSI IPUPOJIBI, B HEOOXOJAUMOCTH Pa3yMHOT'O HCIIOIb30BaHHS JOCTHIKCHUI HAYKU U
TEXHOJIOTHH JIIs TadbHEHUILIEro pa3BUTHs YEI0BEUECKOT0 O0IIECTBA, YBAKEHUE K TBOPLIAM HAYKH U TEXHUKH, OTHOLIEHHE K
(r3HMKe KaK 3JIEMEHTY 00IIEYeIOBEYECKON KYIbTYPHI;

3) caMOCTOATEIBHOCTD B MPUOOPETCHUH HOBBIX 3HAHUH M NMPAKTUYCCKUX YMCHHIA;
4) TOTOBHOCTPH K BBIOOPY KU3HEHHOT'O ITyTH B COOTBETCTBHH C COOCTBEHHBIMH HHTEPECAMHU U BO3MOKHOCTSIMH;
5) MoTHBaIMs 00pa30BaTEIbHON ACITEILHOCTH IIKOJLHUKOB HAa OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO MOAX0/1a;
6) ¢dopmupoBaHKE IICHHOCTHBIX OTHOIICHUN APYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITHH U M300PETCHUM, pe3yibTaTaM
o0yueHus.
MeTanpeaMeTHbIMU pe3yJabTaTaMu 00y4deHUs (U3UKE B OCHOBHOM IIIKOJIE SBIISIOTCS:

1) OBJIaJICHHE HABBIKAMHU CAMOCTOSITEILHOT'O MPUOOPETEHUSI HOBBIX 3HAHUM, OpraHu3aIuy y4eOHOU eaTeIbHOCTH, TOCTAHOBKHU
LIEJIEH, IUIAHUPOBAHUS, CAMOKOHTPOJIA U OLIEHKHU PE3YJIbTATOB CBOEH AEATEIIbHOCTHA, YMEHUSMU MIPEABUAETH BO3MOKHBIE
pE3ynbTaThl CBOMX JICUCTBUN;

2) TIOHUMAaHHEC paSJ'II/I‘-II/Iﬁ MCKIY UCXOOAHBIMHA (I)aKTaMI/I H THIIOTC3aMM OJIA UX O6T>$ICH€HI/I$I, TCOPCTUUCCKNMHU MOACIIIMHA U
pCaJlbHbIMHU O6’beKTaMI/I, OBJIAJICHUC YHUBCPCAJIIbHBIMU y‘-IC6HI>IMI/I HCﬁCTBHHMH Ha IIpuMCpax rumnore3 ajid 00BACHEHUS



3)

4)

5)

6)

7)

HN3BCCTHBIX q)aKTOB 141 BKCHepHMCHTaHBHOﬁ ITPOBCPKH BbIABUTACMBIX T'HIIOTES, p8.3pa60TKI/I TCOPETUUCCKUX MOI{CH@ﬁ
IMIpOoIcCCOB UJIN HBHGHHﬁ;

(dbopMHUpoBaHNUE YMEHUN BOCIIPUHUMATh, IepepadaThiBaTh U MPEAbIBIATH HH(GOPMAIIUIO B CJIOBECHOM, 00pa3HOI,
CUMBOJIMYECKON (popMax, aHAIM3UPOBATH U TIepepadaThIBATh MOJYICHHYIO HHPOPMAIIUIO B COOTBETCTBHUH C ITOCTABICHHBIMHU
3a/1a4aMu, BBIICJISITh OCHOBHOE COJIEpKaHUE MPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI HA MOCTABJICHHBIE BOMPOCHI U
U3JIarath €ro;

NpUOOPETEHHUE OMBITa CAMOCTOSITEILHOTO TIOMCKA, aHAJIW3a U 0TOOpa MH(POPMAITUH C UCIIOJIb30BAHUEM PA3IUYHBIX
MCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH JUIsl pEIICHUs T03HABATENIbHBIX 33/1a4;

Pa3BUTHC MOHOJIOTUYECKOMN 1 I[H&HOFHHGCKOﬁ peuun, YMCHUA BbIPpaKaTb CBOXW MBICJIN U CIIOCOOHOCTH BBICJIYHIMBATDH
CO6CCGI[HPIK3, IIOHUMATDb CI'0 TOUKY 3pCHUA, IIPU3HABATH IIPABO APYI'Or'o YCJIOBCKA HA HHOC MHCHUC,

OCBOCHHC IIPUCMOB I[GﬁCTBI/Iﬁ B HCCTAHAAPTHBIX CUTYAallHUAX, OBJIAJCHUC 9BPUCTHYCCKUMH MCTOAAMU PCIICHU S HpO6JICM;

dhopmMupoBaHre YMEHUI pabOTaTh B TPYIMIIE C BHINOIHEHUEM PA3JIMUHBIX COI[UATIBLHBIX POJICH, MPEACTABIATh U OTCTAauBaTh
CBOM B3TJISIIBI U yOEKIEHUS, BECTU JUCKYCCHIO.

Oﬁll[I/IMI/I NPpEeAMETHBIMH pE3yJIbTaTaMHU 06yquH;1 (1)I/I3I/IKG B OCHOBHOM IIIKOJIE SIBJISIFOTCS:

1) 3HaHMS O MPHUPOJIE BAKHEHIINX (PU3UICCKHX SBICHUH OKPYKAIOIIET0 MUPa ¥ MOHUMAaHUE CMbICTa (PU3HMUECKUX 3aKOHOB,
PACKpBIBAIOILIUX CBI3b U3YUYECHHBIX SABJICHUN;

2) yMEHHS I0JIb30BaThCsS METOIaMU HAyYHOTO MCCJICTOBAHUS SIBJICHHIA TPUPOJIBI, IPOBOIUTH HAOIOACHHMS, TUIAHUPOBATH U
BBITIOJTHATH KCIIEPUMEHTBI, 00padaThIBaTh PE3yJIbTaThl U3MEPEHUM, IPEACTABISATh PE3YIbTAaThl U3MEPEHUN C TTOMOIIIBIO
Talaull, rpaguKoB U GopmyJsi, OOHAPYKUBATh 3aBUCUMOCTH MEXAY (DU3NUECKUMU BEJIMUMHAMU, OOBSICHSATD MOJyUYCHHBIC
pe3yabTaThl U AeNaTh BEIBOJbI, OLIEHUBATh IPAHULIbI IOTPEUIHOCTEN PE3YIbTATOB U3MEPEHUI;

3) yMeHHs IPUMEHSATH TEOPETUICSCKUE 3HAHUS 110 (PU3HMKE HA MPAKTUKE, periaTh PU3NICCKUE 3a1a4d Ha TPUMCHCHHE
MOJIyYEHHBIX 3HAHUM;

4) yMEHHS ¥ HaBBIKU ITPUMEHSTD MOJIyUYCHHbIC 3HAHMS JUIsl OOBbSICHEHHUS IPUHIIUITOB ICHCTBHS BaKHEHIIIMX TEXHUYCCKUX
YCTPOMCTB, peIIeHUs MPAKTUISCKUX 3a/1a4 MOBCEIHEBHOM KU3HU, 00ecTiedeHUsl 0€30IMacCHOCTH CBOEH KHU3HH,
PalMOHAIIBHOTO MPUPOAONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpebl;

5) dbopmupoBaHue yOSKICHHS B 3aKOHOMEPHOH CBSI3U M TTO3HABAEMOCTH SIBJICHUHN MPUPOJIbI, B 00BEKTHBHOCTH HAYYHOTO
3HaHUs, B BBICOKOM [IECHHOCTH HAyKH B PA3BUTHUU MAaTEPUAIIBHON U IyXOBHOM KYJIbTYPBI JIOJIEH;



6)

7)

Pa3BUTHUC TCOPCTHUUYCCKOI'O MBIIIJICHHA HAa OCHOBC q)OpMI/IpOBaHI/I}I yMCHI/Iﬁ YCTAaHABJINBATH q)aKTBI, pa3jinydarsb IIPUYINHBI U
CJICACTBUA, CTPOUTb MOJICIIN U BbIJIBUTATh T'UIIOTC3bI, OTBICKMBATH U (l)OpMy.TII/IpOBaTB A0Ka3aTCJIbCTBA BLIABUHYTBIX
T'UII0TC3, BBIBOAUTH U3 SKCIICPUMCHTAJIbHBIX q)aKTOB U TCOPCTUICCKUX MOI[CJICﬁ (I)I/I3I/III€CKI/IC 3aKOHBI,

KOMMYHHKAaTUBHBIC YMCHUA NOKIIAAbIBATHL O PC3YJIbTaTaX CBOCTO UCCIICAOBAHUS, YHACTBOBATH B IUCKYCCHU, KPATKO U
TOYHO OTBCYATH HA BOIIPOCHI, UCIIOJIb30BATh CIIPABOYHYIO JIUTCPATYPY U APYTUC HCTOUYHHUKHU I/IH(i)OpMaHI/II/I.

YacTHBIMY NPeIMETHBIMU Pe3yJibTATAMHU U3yUYeHUs Kypca (U3UKHU B 7 KJIacce SIBISIOTCS:

1)
2)

3)

4)
5)
6)

7)

MOHUMAaHUE U CIIOCOOHOCTh OOBSICHATH Takue (PU3NUYECKUE SBJICHUA, KaK CBOOOIHOE MaJIeHHE T, aTMOC(EpHOE JIaBlICHUE,
1aBanue Tei, Tuddysus, 6ombIIas CKUMaeMOCTh Ta30B, Majiask COKMMAEMOCTh KHJIKOCTEH U TBEPABIX TEl

YMCHUA U3MCPATDH PACCTOAHUC, IIPOMCIKYTOK BPCMCHH, CKOPOCTh, MaCCy, CUITY, pa60Ty CUJIbl, MOIITHOCTH, KHHCTHYCCKYIO
9HCPIrruIo, NOTCHIUAJIbHYIO 9HCPIUIO

BJIAACHHUC SKCIICPUMCHTAJIBHBIMU MCTOJaMU HUCCIICAOBAHUS B ITPOLCCCC CaMOCTOATCIbHOI'O N3YUCHUA 3aBUCUMOCTH
HpOfIIIGHHOI‘O IIYTH OT BpCMCHHU, YAJIMHCHUA IIPYKUHBI OT HpHJIO)KGHHOﬁ CHJIBI, CUJIBI TSAKCCTH OT MaCChI TCJIa, CUJIbI
TPCHUA CKOJIbKCHUS OT IO COIIPUKOCHOBCHUS TCII U CUJIbI HOPMAJIbHOT'O JAaBJICHWA, CHUJIbI Apngeﬂa OT o0BeMa
BBITCCHEHHOM BOJbI

IMOHMMAaHHUE CMBICIA OCHOBHBIX (PU3MUECKUX 3aKOHOB U YMEHHUE MPUMEHSTh UX Ha MPAKTUKE: 3aKOH BCEMUPHOTO
TATOTEHUsI, 3aKOHbI [lackans u Apxume/a, 3aKOH COXpPaHEHUSI SHEPTUU

MMOHUMaHUE MPUHIIUIIOB ICUCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, C KOTOPBIMH KaX bl YEJIOBEK
MOCTOSIHHO BCTPEYaETCs B IOBCEIHEBHOM KM3HHU, U CIIOCOO0B oOecreueHus: 6e30MacHOCTH MPU UX UCIIOIb30BaHUH;

OBJIaICHUC p33H006p3,3HBIMI/I CITOCOOAMM BBIIIOJTHEHHUS pacueToOB I HAXOKIACHUA HEU3BECTHOM BEJIMYNHEI B
COOTBCTCTBHH C YCIIOBHUAMHU MOCTaBJICHHOM 3aJa4u Ha OCHOBAHHH HCIIOJIB30BaHH 3aKOHOB (1)I/IBI/IKI/I

YMEHHE UCIO0JIb30BaTh MOJYYCHHBIE 3HAHUS, YMEHUS U HABBIKU B MOBCEAHEBHOMN KU3HU (OBIT, SKOJIOTHSI, OXpaHa 3/I0POBbS,
OXpaHa OKpYXKaloIleh cpebl, TeXHUKa 0€30MMacCHOCTH U JIp.).



I1. Coapepxxanue y4eOHOro Kypca, mpeaMera

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B MO3HAHUM OKPYKAIOIIEr0 MUPA.

®usnka — Hayka O mpupopne. SBieHus npupoabl. PU3NYECKHE SIBICHHS: MEXAHWYECKHE, TEIUIOBBIE, JJIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckre BenMUMHBL. M3mepenwe ¢u3mueckux BenuunH. @Ousmdeckue mpuOophl. [lorpemHocTs W3MeEpeHUit.
MexayHapoaHasi CHCTEMA €AUHUII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKU HU3y4darOT NMPUPOY. ECTECTBEHHO-HAYy4YHBIH METOJ MO3HAHMS: HAOIIOJCHUE,
MMOCTAaHOBKAa HAyYHOT'O BOMNPOCA, BBIIBIXKEHHE THUIOTE3, SKCHEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHHE HAOII0/1aeMOro
apienust. Onrcanue GU3NIECKUX SBJICHUN C TTOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHn4deckue, TEIIOBbIC, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHHUSL.

2. ®usnueckue NpuOOPHI U MPOIEypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(GPOBBIM MTPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenure 1EHbI IeTCHUS IKAJIbl U3MEPUTEIIBHOTO MPUOOpAa.

N3mepenne paccTosHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO TeJA.

Onpenenenue pa3MepoB MajbIX TEJ.

N3mepenue temrieparypsl Ipy MOMOIIH )KUIKOCTHOTO TEPMOMETPA U JJaTUUKA TEMIIEPATYPHI.

[IpoBeneHnue uccrnenoBaHus MO MPOBEPKE THUIOTE3bI: JATBHOCTH MOJETA IIapUKa, MYIMIEHHOTO TOPU30HTAIBHO, TEM
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OoJblIe, YeM 0OJIbLIE BBICOTA MTyCKa.
Pa3znen 2. IlepBoHayaibHbIe CBeIeHUSI 0 CTPOEHHH BelleCTBA.
CrtpoeHue BemecTBa: aTOMbl M MOJIEKYJIBL, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOIIME JUCKPETHOE CTPOECHUE BEIIECTBA.
JIBm>keHue yacTull BemecTBa. CBsA3b CKOPOCTH JBHXKEHHUS YacTHIl C TemrepaTypoil. bpoyHoBckoe nBmxenue, nuddysus.
B3anmoneiicTBre yacTuIl BEMIECTBA: PUTSHKEHUE U OTTATIKABAHUE.



ArperatHble COCTOSTHUSI BEUIECTBA: CTPOCHUE T'a30B, KUJIKOCTEH U TBEPABIX (KPUCTALIMYECKUX) Teld. B3auMocBs3b Mexay
CBOMCTBAMHM BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSX U WX aTOMHO-MOJIEKYJISAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUU BO/IBI.

Hemoncmpayuu.

1. HabmoneHnne OpOyHOBCKOTO TBUKECHHSL.

2. HabGmonenue nuddyszuu.

3. HaOmronenue siBneHuid, 00bACHSIIONIMXCS MPUTSXKEHUEM WJTH OTTAJIKUBAHUEM YaCTHUIL BEILIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OrmeHka IuaMeTpa aToMa METOJIOM PSIOB (C UCToNb30BaHuEeM GoTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJIIPHOTO IPUTSKEHUSI.

Pa3pgen 3. JIBH:KeHHEe H B3aUMOAEHCTBHE TeJl.

Mexannueckoe nBuKeHue. PaBHOMepHOe W HepaBHOMEpHOe JABmkKeHHE. CkopocTh. CpemHsiss CKOPOCTh IIpHU
HEpPaBHOMEPHOM JBHKE€HUHU. PacyéT myTu u BpeMeHU JBUKEHUS.

SIBnenue uHepuuy. 3aKOH MHEpLMHU. B3anmoaencTBre Tell Kak NpUYMHA U3MEHEHUSI CKOPOCTH JBHKEHUs Tel. Macca kak
Mepa HHEepTHOCTH Tena. [InmoTHocTs BemecTBa. CBA3b IMIIOTHOCTH C KOJMUYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.

Cuna Kak xapakTepuCTHKa B3auMozeiucTBus Ten. Cuna ynpyrocth M 3akoH ['yka. M3MmepeHHne CHilbl C IOMOILBIO
TVHAMOMETpA. SIBJ€HUE TATOTEHUS M cuia TshxecTh. Cuna TshKecTu Ha apyrux ranetax. Bec tenma. HeBecomocTs. CnoxeHune
CWJI, HAITPABJICHHBIX IO OJAHOW npsiMoil. PaBHoxelicTByromas cui. Cuiia Tperus. TpeHue CKOJIbKEHUSI U TPEHHE TIOKOs. TpeHue B
IIPUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HabnrogeHne MexaHMYeCKOro JIBMKEHUS TeTa.

2. HM3mepeHune CKOpOCTH MPSIMOJMHENHOTO IBUKECHUSL.

3. HaOGnroneHue siBJCHUS UHEPIIVH.

4. HabmoneHne u3MeHEeHUs: CKOPOCTH MPU B3aMMOJICHCTBUH TETI.

5. CpaBHEHHME Macc 10 B3aUMOJECHCTBUIO TEI.

6. CnoxxeHue cuJl, HallpaBJIECHHBIX IO OJJHON MPSMOM.

Jlabopamopnwie pabomul u onvimol.
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OmnpeneneHrne CKOPOCTH PABHOMEPHOIO JIBMKEHHUS (IIAPUKA B SKUAKOCTH, MOJEIHN 3JIEKTPUUECKOr0 aBTOMOOMIIA U TaK
nanee).

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WK IIapuKa MO HaKJIOHHOM IMIIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

OMnBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD PACTSDKEHUS (eopMaIiui) mpy>KHHBI OT MPUII0KEHHON CHITHI.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBKEHUSA OT BEca Tela M XapaKTepa CONMPHUKACAIOLINXCS
ITIOBEPXHOCTEM.

Pasnen 4. laBienne TBEPABIX TeJl, }KMAKOCTEH U ra3os.

Hasnenne. CriocoObl YMEHBIICHHUS U yBEIWYEHHS AaBieHus. JlaBieHue raza. 3aBUCUMOCTb JIaBJICHHS Ta3a OT 00bEMa,
teMriepatypsbl. llepenaya gaBiaeHus TBEPABIMU TeNaMU, KUAKOCTSIMHU U razamu. 3akoH [lackand. [IHeBMaTHUecKrne MaIlMHBI.
3aBUCUMOCTh JIaBJIEHUS >KMJIKOCTH OT TiyOuHbl. ['miapocratmueckuil mapanokc. CooOmiaromuecs cocyabl. ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpuuMHBI CyHIECTBOBaHUS BO3AYIMIHOW 000souku 3emiir. OnbIT
Toppuuenu. M3mepenue armocdepHOro AaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOrO AAaBJIEHHS OT BBICOTHI HaJ YPOBHEM MODS.
[TpuOops! 115 U3MEpEeHHst aTMOCPEPHOTO J1aBICHUS.

JleficTBHE XKUAKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Teslo. BriTanmkupBaromas (apxumenoBa) cuiia. 3aKOH ApXHUMena.

ITimaBanue Ten. Bo3ayxoruiaBanue.
Hemoncmpauuu.
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3aBUCUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHUs ) KUIAKOCTBIO U Ia30M.

Coobmiaromuecs: COCy/Ibl.

I'mapaBnnueckunii mpecc.

[IposiBieHue nelcTBUsl aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTH BBITAJIKMBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa U MNIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUIKOCTH.

YcnoBue IUtaBaHus TeEJ: IUIABAHME WIIM TNOTPYKEHHE TEl B 3aBUCHMOCTH OT COOTHOLICHMS IUIOTHOCTEW Tella U
KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie 0T 00bEMa MOrpyKEHHOM B KUKOCTh YACTH TeJa.



2. OmnpenesieHUE BBITAIKUABAIOIIEH CHUIIbI, AEHUCTBYIOLIEH HA TENO, TOTPYKEHHOE B JKUJIKOCTD.
IIpoBepka HE3ABUCHMOCTH BBITAIKUBAOLIEH CUJIBI, IEUCTBYIOLIEH HA TEJIO B KUIKOCTH, OT MAcChl TENA.

4. OnbITHI, AEMOHCTPUPYIOIINE 3aBHCUMOCTb BBITAIKUBAIOIICH CHIIbI, JACHCTBYIOIIEH Ha TEIO B YKUIKOCTH, OT O00BEMA
MOTPYKEHHOU B )KUIAKOCTh YAaCTH TEJIA U OT INIOTHOCTHU KHUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONIPEAECTICHHUE €€ TPY30IOABEMHOCTH.

Paznen 5. PabGora 1 MOIIIHOCTH. DHEPIrus.

Mexanunueckas pabota. MOIIHOCTb.

[IpocThie MexaHW3MbI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCThb. [lpaBmio paBHOBecus pbryara. [IpumeHeHue mnpaBuia
paBHOBecHUs pblyara Kk 010ky. «3osoroe npaBuio» Mexanuku. KIIJ[ mpocTteix mMexanu3moB. IIpocTbie MeXaHW3MbI B OBITY U
TEXHUKE.

Mexannueckas 3Heprus. Kunetnueckast 1 noTeHuuanbHas sHeprus. [IpeBpanienue oJHOro BUj1a MEXaHUYECKOU SHEPTHUU B
IpYroi. 3aKOH COXPaHEHHS YHEPTUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOThI CHIIBI TPEHUS NPU PABHOMEPHOM JBUKEHUU TeJIa M0 TOPU3OHTAIBHON MTOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON SHEPIHUH.
8 KIIACC

Pa3nen 6. TeniioBbie sABJICHUS.

OCHOBHBIE MOJIOKEHNS MOJEKYJISPHO--KHHETUYECKON TEOPUU CTPOEHUs BelecTsa. Macca U pasMepbl aTOMOB U MOJIEKYIJI.
OnbITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHO-KMHETHYECKOW TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U ra3o00pa3HOro coctosiHuii BemecTBa. Kpucramnuueckue u amopdusie Tena. O0bsCHEHNE
CBOWCTB Ta30B, >KMJAKOCTEH M TBEPABIX TEJI HAa OCHOBE IOJOKEHUM MOJIEKYJSIPHO--KUHETHYECKON Teopur. CmauuBaHHWE M
KaIllWJUIAPHBIC SIBJICHUSA. TeIuIoBOE paCIUMPEHNUE U CKATHE.



Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO MABWXKEHMsI vacTull. BuyTpeHHsis sHeprus. CrnocoObl
W3MEHEHUs] BHYTPEHHEH OSHEpPruu: TeIvionepeaaya M coBeplieHue paboTel. Buaesl Teronepenadu: TEIUIONPOBOAHOCTD,
KOHBEKIINS, U3JTyYCHHUE.

KonudecTBo TemmoTel. Y aenpHas TEIUIOEMKOCTh BelIecTBa. TemIooOMeH U TEIIOBOE paBHOBECHE. Y PaBHEHHE TETUIOBOTO
Oamanca. [lmaBieHne W OTBepAcBaHWE KPHUCTALIMYCCKUX BEIISCTB. YAENbHAas TEIUIOTa TuiaBiieHus. llapooOpasoBanue u
koHjeHcaus. HMcmapenue. Kumenume. YaenpHas Teruiora napooOpa3oBaHUs. 3aBUCUMOCTh TeMIEpaTypbl KHUIIEHUS OT
aTMOoc(epHOro JTaBJICHUS.

BrnaxHocTts BO3myXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHus.

[Tpunnmner padotel TemnoBbix aBuratenedt KIIJ temnoBoro asuratens. TemioBble JBUTATeNId M 3alllUTa OKPYKAroUIeH
Cpenbl.

3aKOH COXpAHEHUS M IIPEBPAILCHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

HaOnronenue OpoyHOBCKOTO ABUKEHHUS.
Habmronenune nuddysun.
Habmronenue sBieHU cMauyMBaHKS M KalMJUIAPHBIX SBICHUM.
Habmronerue TenioBoro pacimpeHus Tedl.
N3MeHneHue naBieHus raza npu U3MEHEHUU 00bEMa U HAarpPEBaHWUU UITH OXJIAXKICHUH.
[TpaBuia u3aMepeHus: TeMIEpaTyphl.
Bunbl Tenonepenayn.
OxnaxaeHue Ipyu COBEPIICHUN PaOOTEHI.
HarpeBanue npu coBepiiieHuU pabOThl BHEIIIHUMU CUJIAMHU.
. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BELIECTB.
. HaOmronenue kumneHus.
. HaGnronenue noctosiHCTBa TeMITepaTyphl MPH TIaBJICHUH.
13. Mogenu TEIJIOBBIX ABUTaTEIICH.
Jlabopamopnwie pabomul u onvimol.
1. OnbITHI IO OOHAPYKEHUIO ACHCTBUSI CHJT MOJIEKYJIIPHOTO MPUTSHKEHUS.
2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIM WJIM caxapa.

LW P N v A W

[ =Y
N O



OnbIThl 10 HAOIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEll.

Omnpenenenue gaBjaeHUs BO3yXa B Oa/JIOHE MINPHUIIA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUsI UM OXJIAXKICHHUS.

IIpoBepka THUNOTE3bl JHWHEWMHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpPyOKe OT
TEMITIEPATYPHI.

HabGnronenue naMeHenusi BHyTpEeHHEN SHEPryu Tena B pe3yJIbTaTe Terionepeaayd U padoThl BHEITHUX CHJL.

8. HccnenoBanue siBJieHUs TEIII0O0OMEHA MPU CMEIIMBAHUM XOJIOAHOW U TOpsYeit BOJIBI.

9. OmnpezaeneHue KOJIUYECTBA TEIIOTHI, MOJYYEHHOTO BOJOM MPU TEIIOOOMEHE ¢ HArPEThIM METAJUTUYECKUM ITUITUHIPOM.

10. OnpenenieHne yaeabpHON TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca UCHapeHusl.

12. OnpeniesieHHe OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHOM TEIIOTHI IUIABJICHUS JIbJA.

Pazgen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

OnekTpuzanus Tea. J[Ba poaa 3JIEKTpUUYECKUX 3apsaaoB. B3aumoneicTBre 3apsikeHHbIX Tel. 3akoH KynoHa (3aBUCUMOCTh
CUJIbI B3AMMOJICVCTBUSA 3aPSKEHHBIX TEJ OT BEJIMYMHBI 3apSAJIOB U PACCTOSIHUS MEXKIY TEJIaMM).

Onextpuyeckoe mnosie. Hanpssk€HHOCTh AIEKTPUYECKOTO TMouist. [IpuHIMN Cymneprno3uiuu AJIEKTPUUECKUX Mmojel (Ha
Ka4yeCTBEHHOM YpPOBHE).

Hocurenn anekrpuueckux 3apsan0B. DNEMEHTAPHBIN dIeKTpuuecKui 3apsia. Ctpoenue atoma. [I[poBOAHUKH U TUDIIEKTPUKH.
3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUUECKUM TOK. YCJIOBHUS CYIIECTBOBAHMUS JJICKTPUUECKOrO TOKa. VCTOYHMKM TOCTOSSHHOrO Toka. JlelcTBus
AIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUHN TOK B )KHIKOCTSIX U Ta3ax.

Dnektpuueckas uenb. Cuiia Toka. DIEKTpuueckoe HanpsikeHne. ConpoTUBIECHUE MPOBOJAHUKA. Y AEIBHOE CONMPOTUBIICHUE
BeniecTna. 3akoH OMa 715 yyacTka uenu. [locnenoBarenpbHoe U mapauieibHOE COEUHEHUE MPOBOIHUKOB.

PaGoTta u MOITHOCTH JIEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna. DiekTprudecKkue enu U MOTPEeOUTETu MIEKTPUUIECKOM
sHepruu B ObITY. KopoTkoe 3ambikaHue.

[TocrosiHHble MarHuThl. B3aumonaeiicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOe mosie. MarHutHoe mnojie 3eMJIM U €ro
3HaAYeHME IS Ku3HU Ha 3emuie. OnblT Opcrena. MarHUTHOE TOJE BJIEKTPUYECKOTro Toka. [I[puMeHeHue 3JIeKTPOMArHUTOB B
TeXHUKe. JleliCTBUE MArHUTHOIO TOJIsi HAa MPOBOJAHUK C TOKOM. OJIEKTPOJABHUIATEIb MOCTOSIHHOTO TOKa. Kcronb3oBanue
ANEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

A
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Onbitel Dapages. SABnenue snexTpoMarHuTHOM uHAyKiuuU. [IpaBuno Jlenma. DnexkrporenepaTop. CrnocoObl MOTydYEeHHUS
ANEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX UICTOYHUKAX YHEPTHUU.
Hemoncmpayuu.
DJeKTpU3alus Tel.
JIBa poJia 3NIEKTPUUYECKUX 3apS0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JJIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAS] HHAYKIHS.
3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUBTIEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUIECKOTO TOKA.
. DIEKTPUYECKUM TOK B KUJIKOCTH.
. 'a30BBI1 pa3psia.
. I3MepeHune cuiibpl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUIeCKOro HalpsKEHUsT BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUN.
. BzaumoiericTBrE MMOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MOJTIOCOB MarHuTa.
. MozenupoBaHHe MarHUTHBIX IOJIEW OCTOSIHHBIX MATHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.
. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.
. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.
. UccnenoBanue ABiIEHUS 3IEKTPOMATHUTHON UHAYKIIHH.
. OnbiTel @apajes.
. 3aBUCUMOCTb HANPaBICHUSI MHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHUS.
25. DJIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThl 10 HAOTIOICHUIO SJIEKTPU3ALMH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.

Hccnenoanue AeCTBUS 3JIEKTPUUYECKOTO MOJIS HA POBOJHUKHU U IUIJICKTPUKH.

COopka u npoBepka paboThI JIEKTPUYECKOMN IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YE€pPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAIPSIKEHUS HA
pe3ucrope.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh AJIEKTPUUECKOTO COMPOTUBICHUS MPOBOJHUKA OT €ro JJIMHBI, IUJIOIIAIA
IIOIIEPEYHOT O CEYEHHUsI U MaTepuaa.

[TpoBepka npaBuiia CIOKEHUS HAPSIKECHUH TP MOCIIEI0BATEILHOM COEAMHEHUH JBYX PE3UCTOPOB.

[IpoBepka npaBuia AJig CHIbI TOKA MPU MapauIeIbHOM COCTMHEHUN PE3UCTOPOB.

Omnpenenenre pabOTHI 3JIEKTPUUIECKOIO TOKA, UIYILErO Yepe3 PE3UCTOP.

Ornpenenenre MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAEIIEMON HAa PE3UCTOPE.

HccnenoBanune 3aBUCUMOCTH CUJIBI TOKA, UJIYIIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yuenne MarHuTHOTO MOJISi TOCTOSTHHBIX MAarHUTOB TIPU UX 00bEIMHEHUN U Pa3JICICHHH.

UccnenoBanne nerCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, TE€MOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBHUS KATYyIIKM C TOKOM M MarHuta OT CHJIbI TOKa U
HaIIPaBJICHHS TOKA B KaTYIIIKE.

N3ydenune neiicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/] anexTpoaBuraTeIbHON yCTaHOBKHU.

OnbITHI MO UCCIAEAOBAHUIO SIBJICHUS SJIEKTPOMArHUTHON MHIYKIIMU: UCCIICIOBAHUE U3MEHEHUI 3HAUEHUS U HAIPABJICH Us
WHIYKIIMIOHHOTO TOKA.

9 KJIACC

Pa3zgena 8. Mexannueckue siBJICHUA.



Mexannueckoe naBuwxeHue. MarepuanbHass Touka. Cucrtema orcyéra. OTHOCUTEIBHOCTh MEXAHHYECKOTO JIBUYKEHUS.
PaBHOMepHOE npsAMoinHEHOE ABMKeHUE. HepaBHOMEpHOE NpsAMOJIMHEHOE ABUKEeHHE. CpelHssl 1 MTHOBEHHAs! CKOPOCTh Teja
P HEPAaBHOMEPHOM JBHKCHUHU.

VYckopenne. PaBHOyCKOpEeHHOE MpsAMOJIMHEHOe IBIkeHue. CBoOoiHOE najeHue. OnbiThl ["anumes.

PaBHOMepHOE aABMKEHHME 10 OKpyxHocTH. Ilepmox u dyacrora oOpamieHus. JIuHelHass W yrjoBas CKOPOCTH.
[{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

[Tepsoiii 3akoH HetoToHa. Bropon 3akoH Hetorona. Tperuit 3akoH HeroToHa. [IpyuHUIMI CyNIEpIIO3ULIMU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Chila TPEHUS! CKOJIBKEHHUS, CHJIa TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuina TSKECTH M 3aKOH BCEMHUPHOTO TIATOTEHUS. YCKOpPEHHE CBOOOAHOro majaeHus. JBrkeHue miaHeT BOKpyr CoJHua.
IlepBas kocMHu4ueckast CKOpocTb. HeBeCOMOCTh U meperpy3KH.

PaBHOBecue MarepuanbHOW TOUKM. AOCONMIOTHO TBEpAOe Teno. PaBHOBecue TBEPAOro Tena C 3aKPEIJIEHHONW OCBIO
BpaieHus. MomeHT cuisl. LieHTp TsxecT.

Nmnynbece Tena. U3menenune umiynbsca. IMmybe CHitbl. 3aKOH COXpaHEHUS UMITYJIbCa. PEakTUBHOE ABUKEHHE.

Mexanuueckasi paboTta 1 MOIIHOCTh. PaboTa cuit TskecTd, ynpyroctv, TpeHus. CBsi3b 3Hepruu U pabotsl. [loTeHnmansHas
DHEPrUs Tena, NOAHATOIO HaJ MOBEPXHOCTBIO 3eMid. IlOoTeHUManbHas 3HEPrus CKAToM NpyKuHbL. KuHeTnueckas sHEprus.
TeopeMa 0 KHHETUYECKOM IHEPTUU. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

Jemoncmpayuu.

HaGnronenne MexaHMuecKoro JIBHKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHUE IMyTEW U TPACKTOPUIN JBUKEHHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTENIBLHO Pa3HBIX TEJI OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHUS IIPSIMOJIMHENHOTO B KCHUS.

HccenenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKEHUS.

HaGnronenue aBM>XKEHUS Tella MO0 OKPYKHOCTH.

o v A wN e

HaOnronenne MexaHUUECKUX SIBJICHUH, MPOUCXOIAIIMX B cUCTeMe oTcuéra «Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBHJKEHUU OTHOCHUTENIHHO KaOuHeTa (hU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACChI TeJla U JEUCTBYIONIEH HA HETO CHUIIBI.

8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEJL.

9. HM3MeHeHHe Beca Tesna Npu YCKOPEHHOM JBH)KEHUH.

10. [Tepenaya umnynbca npu B3aUMOJICUCTBUU TEN.

11. [IpeoOpa3zoBanHus SHEPTUH MPU B3aUMOICHUCTBUU TEJL.



12. CoxpaHeHMe UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHMe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECUCTBUU.

14. HabOmroeHre peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPIUU MPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUHU MPHU IBMKEHHUH TeJla O JEHCTBUEM MPYKUHBI.

Jlabopamopnwie pabomol u onvimol.

1.

vk W

6
7.
8
9

KoHcTpynpoBanue TpakTa AJis pa3roHa U JaTbHEHUIIEro paBHOMEPHOTO ABMKCHUS IIAPUKA WUITH TEIICIKKH.

Omnpenenenre CpeHEH CKOPOCTH CKOJIBKEHUS OpycKa WM JBMKEHUS MIapHUKa 10 HAKIIOHHOM TUIOCKOCTH.

OmnpeneneHre yCKOPEHHs TeJla IPH PAaBHOYCKOPEHHOM JBMKEHUH IO HAKIIOHHOH TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU TIPH PAaBHOYCKOPEHHOM JBHKEHUHN 0€3 Ha4aJIbHOH CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBIKEHUU O€3 HavyaJbHOM CKOPOCTH MYTH OTHOCSTCS KaK Ppsij
HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJTBKEHHSI OT CHJIBl HOPMAJIBHOTO JaBJICHUS.

Onpenenenue kodPphuiieHTa TPEHUST CKOJIbKECHHUS.

Omnpenenenue KECTKOCTU PYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS [TPU PABHOMEPHOM JIBHKCHHUH TeJla IO TOPU30HTAILHON TOBEPXHOCTH.

10. Ompenenenue paboThl CUIIBI YIIPYTOCTH MPU MOABbEME IPy3a ¢ UCTIOIH30BAHUEM HETIOJIBUYKHOTO U TIOABMYKHOTO OJIOKOB.

11. M3yueHue 3akoHa COXpAaHEHUS YSHEPTUU.

Pasznen 9. Mexanuveckue Kos1e0aHus U BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKHM KOJIEOAHUM: MEpUOM, YacToTa, aMIUIUTyAa. MaremMaTHdecKuil u
MpY>KUHHBIN MasiTHUKH. [[peBpalieHue sHepruu npu KojeOaTeIbHOM JIBH>KCHUH.

3atyxaronue Kosnebanus. BeiHyxkaeHHbIe koneOanusi. Pesonanc. Mexannueckrue BOHBI. CBONCTBA MEXaHMUECKUX BOJIH.
[IpononpHBIE U TIONIEpEYHBIE BOJIHBI. [[JIMHA BOJIHBI U CKOPOCTh €€ pacnpoCTpaHeHUs. MeXaHM4YeCKue BOJIHBI B TBEPJIOM TEJE,

CEMCMUYECKHE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa 1 BbicOTa ToHA. OTpakeHue 3Byka. H(dpa3Byk u ynbTpa3ByK.
Jemoncmpayuu.

1.
2.
3.

Habmronenue konebanuii Tea moa 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.



4. PacmpocTpaHeHue npoJ0JIbHBIX U MONEPEUHbIX BOJH (Ha MOJIENH).

5. HaOmroneHnue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHUH pE30HAHC.

Jlabopamopnsie pabomul u onvimol.

Ornpenenenue 4acTOThI U MEPUOJIa KOJIeOaHU MAaTEMAaTUYECKOTO MasATHUKA.

Omnpenenenre 4acTOThI U Meproia KoJieOaHUN MPYKUHHOTO MasiTHUKA.

WccnenoBanue 3aBUCUMOCTH TIEPHO/IA KOJIEOAHUM MOJBEIICHHOTO K HUTHU Tpy3a OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHMI MPY>KMHHOTO MAasiTHIKA OT MAacChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH MEPHOIa KoJieOaHUH TPy3a, TOIBEIICHHOTO K HUTH, OT MacChl Ipy3a.

OnbITI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh TMeproAa KojieOaHU MPY>KUHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTU
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OPYXUHBI.

7. W3mepeHue yckopeHusi CBOOOJHOTO MaCHHUSL.

Paszpges 10. D1eKTpOMarHuTHOE 1M0J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DIJIEKTPOMArHUTHOE TMOJIe. DJIEKTPOMArHuTHbIE BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH. [lIkama 37€eKTpOMarHUTHBIX
BOJIH. Vcnonbp30BaHNE 3JEKTPOMArHUTHBIX BOJIH JJII COTOBOU CBSI3U.

DnexkTpoMarHuTHas npupoaa csera. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydeHune CBOMCTB 37€KTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TeJIe(OoHa.

Paszpnes 11. CBeToBbI€ ABJICHUS.

JIlyueBass mogmenp cBeta. Mcrounuku csera. [IpsmonuneinHoe pacnpocTtpaneHue cBeta. 3armeHus ComHua u JIyHBI.
Otpaxenue cera. [Lnockoe 3epkano. 3aKOH OTPaKEHUSI CBETA.

IIpenomnenue cBera. 3akoH mnpenomiieHus cBeTa. [loaHOe BHyTpeHHee oTpaxeHue cBera. lcnosib30BaHME MOJHOTO
BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox nydeit B nuH3e. Ontuueckas cucteMa (oroamnmapara, MUKpPOCKONa M Tejeckomna. ['7a3 kak omnTuueckas
cucteMa. ban3opykocTh U JanTbHO30PKOCTb.

Pasnosxenue 6enoro csera B criekTp. OnbiTel HbtoToHA. CriojkeHue CieKTpalibHBIX IBETOB. Jlucepcus ceTa.



Hemoncmpayuu.

[IpsimonuHEITHOE pacpOoCTpaHEHNE CBETA.

OtpaxxeHue cBera.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTHyeckuii CBETOBOI.

Xon nydyer B coOuparolei JInH3e.

XO0JI qyder B pacCEUBAIOLIEHN JIUH3E.

[Tony4yenue n300pak€eHUi ¢ TOMOLIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopaens ri1asa.

11. PaznosxeHue 0enoro cBera B CHEKTP.

12. [lomy4yenue 6em0ro cBeTa NpH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnsie pabomuel u onvimol.

HccenenoBanue 3aBUCUMOCTH yTJla OTPAXKEHUS CBETOBOTO JIy4a OT yrila NaJcHUs.
N3ydeHne xapakTepuUCTUK U300pakeHUs IpeIMETa B INIOCKOM 3epKalie.
HccenenoBanue 3aBUCHMOCTH yTila NPEJOMIIEHHSI CBETOBOTO JIyda OT YIUIA [TaJIeHUs Ha TPAHUILIE «BO3IyX—CTEKIIO».
[Tony4yenue n300paxkeHUi ¢ TOMOLIBI0 COOMPAIOIIEH JIMH3BI.

Onpenenenre (OKYCHOTO paACCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOLIEH JIMH3BI.
OnbITHI 10 Pa3IoKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbIThI 110 BOCTIPUATHIO 1[BETA MPEAMETOB IIPU WX HAOIIOJACHUN Yepe3 IBETOBbIE (DUIIBTPHI.

LW o N v kA W R

No v s wDN e

Pa3)1e.11 12. KBanToBbI€e sIBJICHUS.

Oneitel Pe3epdpopna m muanerapHas mMozaenb aromMa. Mogens aroma bopa. Hcnyckanue u MOTJIOLIEHUE CBETa aTOMOM.
KBanTel. JInHeluaTsie CIEKTPHI.

PamnoaktuBHOCTh. Asbda-, 6eTa- U ramma-usnydenus. CTpoeHue aTOMHOTO sjpa. HykiioHHas MOJeNb aTOMHOTO Ssifpa.
N3oronel. PannoaktuBHbIe npeBpauienus. [leprona nmomypacnana aTOMHBIX sIIED.

SnepHble peakny. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U MACCOBOIO YMCEJ. DHEPTUS CBSI3M aTOMHBIX sjep. CBsi3b MAacChl U
sHepruu. Peakuuu cunre3a u aenenus anep. ecrounuku sneprun CosHIa U 3BE3 .

SAnepHas sHepreTuka. JlelcTBUs paIMOAKTUBHBIX U3JTyYEHUN HA )KUBBIE OPTraHU3MBL.



Hemoncmpayuu.

1. CHeKTpbl U3JIYYEHHUS U MOTJIOICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Comextp Bogopoaa.

4. Habmonenue TpekoB B kamepe BubcoHa.

5. PaboTa cu€Tunka HOHU3UPYIOIIUX U3TyUCHUH.

6. Perucrpanus u3nydeHus IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaGnrogeHue CIUTONTHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE IHEPTUM YACTUIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusm).

3. M3mepenue painoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001AOIINIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOMIUM MOAYJb MPEIHA3HAYCH /JII CUCTEMATH3allui U 00O0OIEHHS MTPEIMETHOTO COJICpKaHUs U
OMbITA JEATECIIBHOCTH, MPUOOPETEHHOTO MPU H3YUYEHUH BCEro Kypca (HU3UMKH, a TakXkKe [JIi MOATOTOBKH K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy 1o (hU3UKe ISl 00yUaroIuXcsl, BIOPABIINX 3TOT YUYEOHBIN MPEAMET.

1. TemaTH4eckoe IVIAHUPOBAHME € YKAa3aHHEM KOJINYECTBA YaCOB, 0TBOAUMBIX Ha YCBOEHHE KAKI0H TeMbI

7 kaace
B Tom umnce,
Pasznen Tema KoandecTBO 4YacoB KOHTPOJL.
paodor.
da3a 3amycKa (COBMECTHOE IPOCKTHPOBAHUE U TNIAHUPOBAaHME Y4eOHOI0 rojia)
I ®du3zrka 1 PU3NYECKUE METObI U3YyUEHUS TPUPOIBI 5
da3a NOCTAHOBKHU M PelIeHUsI CUCTEMbI Y4eOHbIX 32124
I [TepBoHayanbHbIE CBEICHUS O CTPOCHHUM BEILIECTBA 6 1
11 B3aumoneiictBue Ten 21 1
(AVA JlaBieHue TBEpABIX TEI, )KUAKOCTEHN U Tra30B 18 1
V PaboTa u MoutHOCTh. DHEprus 12 1




PeduexcuBHas gasza

VI O6o0m1arolee NTOBTOpEHNE 6 1
Hroro 68 5
8 kiace
Paznen Tema KoJsimuecTBO YacoB B rom smete,
KOHTP. pao.
da3a 3amycKka (COBMECTHOE NIPOEKTUPOBAHUE U TIAHMPOBaHMeE Y4eOHOI0 rojia)
I "O, CKOJIbKO HaM OTKPBITUN YyJHBIX..." 2
@da3a NOCTAHOBKM M pellIeHUs CHCTEMbI Y4eOHbIX 32124
I TerioBbie SIBICHUS 11 1
11 M3MeHeHHE arperaTHbIX COCTOSTHUM BEIllECTBA 11 1
v DNEeKTPUUECKUE SABICHUS 26 1
V DNEKTPOMAarHUTHBIE SIBJICHUS 6 1
VI CBeTOBBIE SIBIICHUSA 8 1
PeduexcuBHas gasza
VII Oo6o01maroree mMOBTOPEHUE 4 1
Hroro 68 6
9 kace
Pasznen Tema KoandecTBO 4acoB 16} DR LI,
KOHTP. pao.
®a3a 3anmycKa (COBMECTHOE NMPOEKTHPOBAHKME U TVIAHMPOBAHHME Y4eOHOI0 ro/a)
I "Moryuue CHIIbl COMKHYJIO B MUDBL...." 3
da3a NOCTAHOBKH U PelICHUsI CUCTEMBbI Y4eOHbIX 32124
1 3aKOHBI IBMKEHUS U B3aUMOJIEHCTBUS TEI 42 1
] Mexannueckue KojieOaHusi U BOJIHBL. 3BYK 14 1
vV DNEeKTPOMArHUTHOE MOJIE 20 1
V CrpoeHne aToMa U aTOMHOTO siApa. ATOMHAsi YHEPTUS 16 1




PeduexkcuBHas dasza

Vi

Oo6o01mmaroriee MOBTOPEHUE

HToro

102
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