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1. IHosicuuTennLHAA 3aMCKA

Pabouas mporpamma no ¢usuke (nanee — paboyasi mporpamma) CocTaBlieHa Ha OCHOBE:

®enepanbHoro 3akoHa Poccuiickoit ®Pepepanmm ot 29.12.2012r. No273-d3 «O6
oOpa3zoBanuu B Poccuiickoit denepanuny;

[Ipuka3za wMuHHCTEpCTBa 00pa3oBaHus © Haykum Poccuiickoit ®enepanmu  «O0
YTBEPXKICHUH (PeepalbHOTO TOCYAAPCTBEHHOTO O0pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO
o6rrero oopaszoBanus» ot 17.12.2010 Nel1897 (pen. 11.12.2020) (manee ®T'OC OO0);

Peectpa npuMepHBIX OCHOBHBIX 00111€00pa30BaTeIbHBIX IPOTPAMM;

OcHoBHOM  00Opa3oBaTelbHOIl  MporpaMmbl  OCHOBHOTO  o0miero  oOpazoBaHus
['ocynapcTBeHHOTO OIOJIKETHOTO 00111e00pa30BaTEIBLHOTO YUPEXKICHUS cpenHein
obmeobpazoBatenbHOM mKoJbl Ne 134 KpacHorBapaeiickoro paiiona Cankrt-IlerepOypra nmMenu
Cepres lynko;

YueOHoro mnana ['ocynapcTBeHHOro OIOPKETHOTO 00IIE00pa30BaTEIBHOTO YUPEKACHUS
cpennelr obmeoOpazoBarenbHoi mmkoiasl Ne 134  KpacHorBapaeiickoro paiiona CaHKT-
[TetepOypra umenu Cepres dyako na 2022-2023 yueOHbIi T0O1;

[Tonoxenus 0 paboueit nporpamme ['ocynapctBeHHOTO OI0KETHOTO
0011e00pa3oBaTeIbHOTO  YUpEeXKACHUS cpenHeld oOmeoOpasoBarenbHOM mkombl Ne 134
KpacuorBapaeiickoro paitona Cankr-Ilerepoypra umenu Ceprest yaxo.

VYuebOnwii npeamer «®dusnka» BXOIUT B NpEeIMETHYIO o0nacTh «EcTecTBeHHOHay4YHbIE
npeaMeTb» ydeOHoro twiana [‘ocymapcTBEHHOro —OOKETHOrO — 00IE00pa3oBaTEIHLHOTO
yupexJeHuss cpenHei obmeoOpazoBarenbHOM mikonbl Nel34 KpacHorBapieickoro paiioHa
Canxkr-IlerepOypra umenu Cepres [Jynxo na 2022-2023 yueOHslii Toa.

B 9 xnacce Ha uzydenue yuebHoro npenmera «®dusuka» orBoautcs 102 yaca B rox (3 yaca
B Hezlelto, 34 yueOHbIe HEeJICIH).

PabGouass mporpamma cocTaBlieHa Ha OCHOBE Y4e€OHO-METOJIMYECKOTO KOMILJIEKCa!
®wusnka:7-9 kimaccel. — A. B. Ilepeimikun, E. M. I'ytauk-M. [poda.

Pabouas mporpamma opueHTHpOBaHA Ha HCMONb30BaHUe ydueOHUKa: A.B. Ilepwimikus,
E.M. I'ytauk, ®usnka: 9 kiacc

OO6pa3zoBarenbHbIe JEKTPOHHBIE PECYPCHI:

Enunas xosutekius mudpoBbix oOpasoBaTenbHbIX pecypcos | http://school-collection.edu.ru/
Poccuiickoe oOpa3oBanue http://www.edu.ru

Cdepym http://sferum.ru

Poccwuiickas 35eKTpoHHas MIKOJIa http://resh.edu.ru

N3yuenne pu3uku B OCHOBHOH IIKOJIE HANPABICHO HA JOCTHXKEHUE CIEAYIOIINX LIeeil:
pa3sBUTHE MHTEPECOB M CIOCOOHOCTEHM ydalluxcs Ha OCHOBE NEepeAayd UM 3HaHUM U OIbITa
MO3HABATEIIbHON U TBOPYECKOW JAEATEIbHOCTH; MOHMMAHHUE YYalllUMHUCS CMBICIA OCHOBHBIX
HAYYHBIX MOHATUH U 3aKOHOB (PM3MKHU, B3aMMOCBSI3U MEXy HUMHU; (OPMHUPOBAHUE Y ydalUXCs
npezcTaBiIeHnuit 0 (U3NYECKOi KapTHHE MUDA.

Pabouas nmporpamma crocoOCTBYET pEIICHUIO CIEAYIOUINX 3a/1a4; 3HAKOMCTBO YJaIlluXCst
C METOJOM HAay4yHOro TO3HAHUSA, NPUOOPETEHHE YYallUMHCA 3HAHUM O MeXaHHYECKHX,
TEIUIOBBIX,  OJJEKTPOMAarHUTHBIX W  BAHTOBBIX  SIBICHUAX, (U3NYECKUX  BEIMYMHAX,
XapaKTePU3YIOIUX 3TH SBICHHS; (OPMHUPOBAHUE Yy YUALIUXCS YMEHHMI HAOIIOAAaTh NPUPOIHbIE
SIBJICHUS; BBIMOJHATH OMBITHI, JJa0OpaTOpHbIE PadOTHl M SKCIIEPUMEHTAJILHBIE HCCIEIOBAHUS C
UCIOJIb30BAaHUEM M3MEPUTENBHBIX MPUOOPOB, IUPOKO MPUMEHIEMbIX B MPAKTHUYECKOHW JKU3HU;
OBJIaJICHUE YYallUMUCS TaKUMU OOILIEHAYYHBIMU MOHSATHUSMHU, Kak MPHUPOJHOE SBJICHUE,
HMIIUPUYECKU YCTAHOBJIEHHBIH (hakT, Mpobdiiema, TMIOTe3a, TEOPETUYECKUN BBIBOJ, Pe3yibTaT
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AKCIIEPUMEHTAJIbHON MPOBEPKH; MOHUMAHUE YYalIUMHUCA OTJIMUMNA HAYYHBIX JIaHHBIX OT
HENpOBEepeHHONM  uHpoOpManuu, I[EHHOCTH HAayKd JUIsl  YJOBIIETBOPEHHUS  OBITOBBIX,
IPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YeI0BeKa.

B pesynbrate ocBoeHHsI OCHOBHOM 00pa3oBaTelIbHOM MporpaMMbl 9 kiacca oOydaroluecs
JIOCTUTAIOT JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB.
JIn4HOCTHBIE PE3yNbTATHI:

- C(bOpMI/IpOBaHI/Ie MMO3HABATCJIbHBIX HWHTCPECOB, MWHTCIUICKTYAJIbHBIX W TBOPYCCKHUX
CIIOCOOHOCTEN yJaluxcs;

- yOSXKICHHOCTh B BO3MOXKHOCTH IIO3HAHWS TPHPOJBI, B HEOOXOIMMOCTH Pa3yMHOTO
UCTIONIb30BAHUS JOCTHIKCHUH HAYKH M TEXHOJOTHMH JUIs JNAIbHEHIIEro pa3BUTHS YEIIOBEYECKOTO
o0miecTBa, yBaXCHHE K TBOpIAM HAyKH U TEXHHUKH, OTHOIIEHHE K (PU3HKE Kak 3JIEMEHTY
00I1IeueIIOBEYECKOI KYIBTYPHI;

- CaMOCTOSITENTbHOCTh B IPHOOPETEHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHU;

- MOTUBaLUA O6pa30BaT€JILHOI>'I ACATCIIbHOCTH INKOJIBHUKOB Ha OCHOBC JIHMYHOCTHO
OPUEHTHPOBAHHOTO TOAX0/1A;

- (dbopMupoBaHNE IEHHOCTHBIX OTHOIICHHUU JPYT K JIPYry, YUUTEII0, aBTOpaM OTKPBITUH U
U300pETeHUH, pe3yabTaTaM 00y4eHUs.

MeranpenmeTHbie pe3yIbTaThl:

- OBJIa/ICHUE HABbIKAMU CaMOCTOSITEILHOIO NPUOOpETEeHHs] HOBBIX 3HAaHUI, OpraHu3aliu
y4eOHOIl JesATeNbHOCTH, IOCTAHOBKU LieJiel, IUIaHMPOBAHUS, CAMOKOHTPOJS U OLIEHKH
pe3yJIbTaTOB CBOEU [JEATENbHOCTH, YMEHHUSMH HPEIBUAECTb BO3MOXKHBIE DPE3YJIbTaThl CBOMX
JIEHCTBHI;

— MOHUMaHHE PA3IMYUN MEXAY UCXOAHBIMH (DaKTaMU M TUIIOTE3aMH ISl UX OOBSICHEHUS,
TEOPETUUYECKHUMH MOJIEISIMUA U pealbHbIMU OObEKTaMHU, OBJIAJICHUE YHUBEPCAIbHBIMU YUEOHBIMU
JEMCTBUSAMH Ha MpUMepax TMnoTre3 A OObsICHEHUS U3BECTHBIX (DAKTOB U 3KCIIEPUMEHTAIbHON
IIPOBEPKU BBIJBUIAEMbIX THIIOTE3, pa3pabOTKU TEOPETUUYECKUX MOJENIeH MpOLECCOB WU
SIBJICHUIA;

— (dbopmMHupoBaHHE YMEHHUI BOCHPUHUMATH, TIepepadaThiBaTh U MPEABABIATh HH()OPMAIHIO
B CIIOBECHOH, OOpa3HOH, CHUMBOJHMYECKOW (opmax, aHaIM3UpPOBATh U IepepadaThIBaTh
HOJYYEHHYI0O UH(OPMAIMIO B COOTBETCTBUU C MOCTABJICHHBIMU 33Ja4aMH, BBIIEISATh OCHOBHOE
coJiep)KaHuEe NMPOUYMUTAHHOTO TEKCTa, HaXOAUTh B HEM OTBEThl Ha IOCTABJIEHHBIE BONPOCHI U
U3JIaraTh €ro;

- MPUOOPETEHUE OIBbITA CAMOCTOSITEILHOTO TOWCKA, aHajln3a U oTOopa MHPOpMAIUHU C
UCIIOJIb30BAaHUEM pPA3JIMYHbIX HCTOYHMKOB W HOBBIX HH(POPMAIMOHHBIX TEXHOJIOTUN IS
pEILIEHNUs TOCTABJIEHHBIX 3a7a4;

- pa3BUTHE MOHOJIOTMYECKON M HMajJOrH4ecKod pedH, YMEHHUs BbIpakaTb CBOM MBICIU U
CIIOCOOHOCTH BBICIYUIMBaTh COOECEJHMKA, MMOHUMAaTh €ro TOYKY 3pEHMs], NMPU3HABaTh IPaBO
JpYroro 4ej0BeKa Ha MHOE MHEHME;

- OCBOEHHE MPUEMOB JIEUCTBUI B HECTAH/IAPTHBIX CUTYALIUSIX, OBJIQJCHUE IBPUCTUUECKUMU
METO/aMU pelIeHus polieM;

- (¢bopMupoBaHHEe YMEHMH pabOTaTh B TPYIIE C BHINOJHEHHUEM Pa3IUYHbIX COLUAIbHBIX
penei, IpeaCTaBIsITh U OTCTauBaTh CBOM B3IJISAbl U YOSKIEHUS, BECTH JUCKYCCHIO.
[IpenmMeTHBIE pe3yabTaThI:

— 3HAHUA O TPUPOJIE BAKHEUITUX (PU3UUECKUX SBICHUI OKPYKAIOMIETO MUpPa U TIOHUMAaHUE
CMBbICTIa (PU3NYECKUX 3aKOHOB.

— YMEHHUS TIOJB30BaThCS METOJAaMU HAy4YHOTO WCCJICJAOBAHHS SBJICHHH TPHUPOIHI,
MPOBOJUTh HAONMIONEHUS, TUIAHUPOBATh M  BBIMOJHATH OKCHEPUMEHTHI, 00paldaThIBaTh
pe3yNIbTaThl U3MEPEHUH, TPEICTABIATh PE3YIbTAaThl U3MEPEHUI ¢ TOMOIIBIO Ta0IHII, TPAhUKOB
u ¢dopmysa, OOHAPYXKUBATH 3aBUCUMOCTH MEXIYy (PU3HMUYECKUMHU BEIUYHMHAMHU, OOBSICHATH
MOJIYYeHHBIE PE3yJbTaThl U JI€NaTh BBIBOJIbI, OLIECHUBATh T'PaHUIbl OTPEIIHOCTEN pe3yIbTaTOB
WU3MEPEHHUI;
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- YMEHUS TPUMEHATH TEOPETUYECKHWEe 3HaHMA 1O (U3MKEe Ha MPaKTHUKE,
(bu3nyeckre 3a1a4y Ha IPUMEHEHUE NTOJIy4YEHHbIX 3HAHU;

- YMEHUS M HaBBIKM TNPUMEHATH TOJTYYEHHBbIC 3HAHUA I OOBSACHEHHS HPUHIUIIOB
JICHCTBHS BOKHEUIIUX TEXHUYECKUX YCTPOMCTB, PELICHUs IPAKTUYECKUX 3a/1a4 ITOBCEIHEBHOU
KHU3HHU, oOecrieueHHsi 0€30MaCHOCTU CBOEH JKHU3HM, PAlMOHAIBHOIO IMPHPOJONOJIB30BAHUS U
OXPaHbl OKPYKAIOUIEN CPELBI;

- (bopmupoBaHue YOSKACHUS B 3aKOHOMEPHON CBSA3U U MIO3HABAEMOCTH SIBJICHUM MTPUPOIBI,
B O0OBEKTHBHOCTU HAay4yHOI'O 3HAHMs, BBICOKOW IIEHHOCTM HayKH B Pa3BUTUU MaTepUAIbHOM U
JlyXOBHOH KYJIbTYpBI JIFOJICH;

- pa3sBUTHE TEOPETHYECKOrOo  MBIIUICHHS Ha OCHOBE (OPMHUPOBaHMA  YMEHUH
yCTaHaBIMBaTh (AaKThl, pa3nuyaTh NPUYMHBI U CIEACTBUS, CTPOUTh MOJEIM U BBIABUIaTbh
THIIOTE3bI, OTHICKUBATh U (DOPMYITHPOBATh JOKA3aTEIbCTBA BBIIBUHYTHIX TUIIOTE3, BHIBOJIUTH U3
9KCHEPUMEHTAIbHBIX (PAKTOB U TEOPETUUECKUX MoJIesIel (PU3NUECKUe 3aKOHBI,

- KOMMYHUKATUBHBIE YMEHHUS JOKJIAAbIBaTh O pE3ylbTaTax CBOErO HCCIEAOBaHUS,
y4acTBOBaTh B JUCKYCCHUH, KPATKO MU TOYHO OTBEYaTh HA BOIIPOCHI, UCIIOJIb30BaTh CIPABOUYHYIO
JUTEpATypy U APYrue UCTOYHUKU HH(POPMALIUU.

peuiaTtb

Opranu3zaiys KOHTPOJIS

JlabopaTtopHas paborta 1 «VccienmoBanue paBHOYCKOPEHHOTO JBWKEHUS Tena | 4 Heaens
0e3 HauaIbHOU CKOPOCTID)

JlaboparopHas pabdota 2 «M3mepeHue ycKkopeHusi CBOOOTHOTO MaICHUS 8 Henens
JlaboparopHast padora 3 «lccnemoBaHue 3aBHCHMOCTH TIEpHOAa W 4acTOThI | 13 Henens
cBOOOIHBIX KOJIEOAHUN HUTSIHOTO MasiTHUKA OT €r0 JJIMHBD)

JlaboparopHast pabota 4 «V3ydeHne sBICHUS JICKTPOMATHUTHOW WHIYKITHI)) 17 nenens
JlaGopaTopHas pabota 5 «HalOmrogeHue CIUIONIHOTO M JUHEHYaThIX criekTpoB | 20 Hemens
VCITYCKaHUS

JlaboparopHasi pabota 6 «/3yueHue TPEeKOB 3aps>KEHHBIX YACTHI] [0 TOTOBBIM | 22 Henens
dbotorpadusim»

JlaGopaTopHas pabora 7 «M3mMepeHuEe ecTeCTBEHHOTO paauaimoHHoro (ona | 25 Hemens
JO3UMETPOM»

JlaboparopHass pabota 8 «M3yueHwe neneHus sApa aromMa ypaHa 1o | 24 Henens
(dhoTtorpaduu TPEKOB)

KonTponbras padota 1 «3akoHBI ABMKCHHS U B3auMoeicTBrs. Kunemarukay | 5 Hemenst
KonTtponbhas pabota 2 «3akoHBI IBMKEHUS U B3aUMOJACHCTBUS. JlnHAMUKay 10 memenst
KonTponbHas pabota 3 «3akOHBI COXpaHEHHs B MEXaHUKE» 12 nenens
KonTponbHas pabota 4 «Konebanus ¥ BOIHBI. 3BYK» 15 nenens
KonTponbhas pabota 5 «NeKTpOMarHuTHOE MOJIe» 21 nenens
KonTponbnas pabota 6 «CTpoeHre aroma 1 aTOMHOT'O SiApa» 26 Henens
KontponpHas padora 7 «Ctpoenue u dBoronus BeeneHHoi» 28 Henens
Htorosast KOHTpoJIbHAs paboTa 33 Henens




2. Conep:kanue y4eOHOro npeamera

3aKOHEBI ABMXEHUS U B3aNMOJEUCTBUS TET - 34 Jaca

OcHoBHas 3a1a4ya MexaHuku. MarepuanbHas Touka. Cucrema orcuera. [loctynarenbHoe
newxenue. llepememienune. OmnpeneneHue KOOpAMHATHI JBHoKylIerocs tena. [lepemerneHue
IpU NPSMOJIMHEHHOM PaBHOMEPHOM JBMXEHUH. CKOPOCTh MPSAMOJIMHEHHOTO PaBHOMEPHOIO
nBwxeHus. lIpsmonnHeliHoe paBHOYCKOPEHHOE IBUJKEHHE: MTHOBEHHAs! CKOPOCTh, YCKOPEHHUE,
nepemenieHre. CKOpOCTb MNPSMOJIMHEHHOIO PaBHOYCKOPEHHOro nABMkeHMs. [lepemelenue
TeJa NpU NPSIMOJMHEHHOM pPaBHOYCKOPEHHOM JBWKeHuu. Ilepemenienue Ttema mnpu
OPSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBIDKEHMHM 0Oe3 HadajdbHOH ckopoctu. ['paduku
3aBUCUMOCTH KMHEMATUUYECKUX BEJIMYMH OT BPEMEHH NPU PABHOMEPHOM M PABHOYCKOPEHHOM
nBkeHnH. OTHOCUTENIBHOCTD JABMKEeHUs. HeplLuanbHble cucTeMbl oTcueTa. [lepBriii, Bropoi
u Tpetud 3akoHbl HbioroHa. CBoOomHOE maneHue Tell. JIBkeHHe Tela, OpOIIEHHOTO
BEPTUKAJIbHO BBepX. HeBecoMoCTh. 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
nageHuss Ha 3emie U Apyrux HeOecHbix Ttenax. Cuma  ynpyroctd. Cuna TpeHus.
[IpsAMosIMHENHOE U KPUBOJIMHENHOE JBHKEHUE. [[BHIKEHUE TEa IO OKPYKHOCTH C TOCTOSTHHOU
110 MOJAYJIIO CKOPOCTBIO. MICKyCCTBEHHBIE CIYTHUKU 3eMiu. MitynbC Tena. 3aKOH COXpaHEHUs
uMmiynbca. PeaktuBHoe nBuwkenue. Paketwl. PaGota cuibl. [loTeHnnanbHas U KMHETHYECKas
SHEprus. 3aKOH COXPaHEHUs] MEXaHUUYECKOW SHEPTUU

JemMoHcTpanuu

PaBHOMEpHOE NPSMOJIMHEITHOE JBUKEHUE. OTHOCUTENBHOCTD JIBUYKEHUS.
PaBHOycKkopeHHOe aBmxkenue. CBoOogHOE mameHue ten B TpyOke Huiorona. Hampapnenue
CKOpPOCTH INPU PAaBHOMEPHOM JIB)KEHHMH MO OKpYKHOCTU. Bropoi 3akoH HeroTona. Tperuit
3akoH HproToHa. HeBecoMocTh. 3aKoH coXpaHEHMsI UMITYJIbca. PeakTHBHOE ABM)KEHUE

JlaGopaTopHbie pabOTHI:
1. ccnenoBanue paBHOYCKOPEHHOTO IBUKEHUS Tejla 0€3 HadyaJIbHOM CKOPOCTH
2. 3mepeHue yckopeHus: CBOOOAHOTO MaJACHHUS

Mexannueckue KoieOaHus ¥ BOJHBL 3BYK - 1 14acoB

KonebarenbHoe neuxkenne. Mexanndeckue kojebOanus. CBobOoaHble  KoJjeOaHUS.
Konebanuss rpy3a Ha npyxuHe. KonebarenpHass cucrema. MasTHUK. AMIUIATY]A,
nepuoJi, uactota kojeOaHuil. [‘apmonmdeckune KonebaHus. 3aTyxaroliue KojeOaHMs.
Boinyxxnennsie konebanus. Pesonanc. IlpeBpaiienns sHEpruu npu KojaedaTeaIbHOM JIBUKEHHUHU.
Pacnipoctpanenue konebanuil B cpene. Bonnbl. Ilomepeunsie u mpoposibHble BOJHBL CBS3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ paclpoCTpaHEHUs] U NMepuoAoM (dacToroil). Mictounuku 3ByKa.
3BykoBble Konebanusi. CkopocTh 3ByKa. BeicoTa, TeMOp M rpoMKOCTh 3ByKa. PacripocTpaneHue
3ByKa. 3ByKOBBbI€ BOJIHBI. OTpaskeHue 3ByKa. 3BYKOBOM pe30HaHC

JeMoHCTpanyuu

Mexannueckue kosieGaHus. MexaHMYeCKHE BOJIHBL. 3BYKOBbIE KojeOaHHs. Y CIOBHA
pacrpoCTpaHEHUs 3BYKa.

JlaGopatopHas pabora:
3. UccnenoBanue 3aBUCUMOCTH TIEPUOJIA U YaCTOTHI CBOOOHBIX KOJICOAHWI HUTSHOTO MasiTHUKA
OT €ro JUINHBI

DneKTpOMarHuTHOE 1oJje - 16 qacos

MarnutHoe nosie. OGHOPOJHOE U HEOAHOPOJHOE MarHUTHOE noJie. Hanpasnenue Toka u
HalpaBlieHUue JIMHUKA ero marHuTHoro mnosd. IlpaBuno OypaBuumka. [IpaBuio mpaBod pyku.
OOHapy)XeHHe MarHWTHOIO TOJI 1O ero JEHCTBUIO Ha »feKTpudeckuil Tok. [IpaBuio seBoii
pyku. HMHayknps wmarHUTHOro mnosid. MarHutHbeii notok. Omneitel @apanes. SBieHue
JIEKTPOMAarHuTHOW wuHAyKUMU. Hanpasnenue wuHAyknuoHHoro Ttoka. Ilpasuno JleHna.
SBnenne camomHaykuuu. IlonydeHune W mepenaya MEPEMEHHOIO 3JIEKTPUYECKOTO TOKa.
Tpancpopmarop. I'eneparop mnepemenHoro Toka. IIpeoOpa3oBanusi dHepruu B
AIIEKTpOreHepaTopax.  ODKOJIOrMYecKhe  MNpoOJieMbl, CBA3aHHbIE C  TEIJIOBBIMH U
TUAPO3JIEKTPOCTAHIUAMHU.  ODJIEKTPOMAarHUTHOE  MoJIe.  OJEKTPOMAarHUTHBIE  BOJIHBI.
KoneGarenbubiit koHTyp. IlomyueHue snekTpoMarHuTHbIX KoneOanmil. ®dopmyna Tomcona.



[Mpuammnel  paauocBs3m W TeneBuaeHus. MuaTepdepeHmus wu  nudpakuus  CBeTa.
DJIeKTpOMarHuTHas mnpupojaa ceera. I[lpenomienue cBera. OU3HUECKU CMBICT MOKAa3aTes
npenomienud. Jucnepcus csera. LlBera ten. Tunbel ontuueckux crektpos. [lornomenue u
UCITyCKaHue cBeTa aromamu. [IporcxoxaeHne TMHeHyaThIX CIIEKTPOB

JleMoHCcTpanuu

VYCTpolCTBO KOHJEHCATOpa. DHEPIus 3apsHKEHHOINO KOHJAEHCATOpa. DJIEKTPOMAarHUTHas
unaykuus. [IpaBuno Jlenna. Camounnykuus. Ilomyuyenue nepeMEeHHOIo TOKa IIPU BpallleHUU
BUTKA B MAarHUTHOM TIIOJie. YCTpPOMCTBO TE€HEpaTopa IOCTOSHHOIO TOKa. YCTPOWCTBO
reHepaTopa TEPEeMEHHOr0 TOKa. YCTpoicTBO TpaHchopmaropa. llepemada sieKTpudecKoid
SHEPruu. OJEKTpOMarHutHele kojiebanus. CBOWCTBAa 3IEKTPOMArHUTHBIX BOJH. [IpuHIMI
neiictBuss MUKpodoHa U rpomkoroBoputessa. [IpuHuumnel paauocBssu. Jucnepcus Genoro
cgeta. [lonydyenue Gesnoro cBeTa npu CJI0KEHUH CBETA Pa3HBIX IIBETOB

JlabGopartopHnas pabora:
4. V3ydyeHue siBIEHUS 3JIEKTPOMArHUTHONW UHIAYKIIMH
5. HabnroieHue CriiomHoro U JMHEMYaThIX CIEKTPOB UCITYCKAHUS

CtpoeHue aToMa u aTOMHOTO sijipa - 15 yacos

PaguoaktuBHOCTE. Monenn atoMoB. Anbga-, O6era- u ramma- uziaydeHus. ONbITHI
Pesepdopna. Snepnas wmognens aroma. PaawoakTuBHbIE TpeBpalleHUs] ATOMHBIX —SIJIEp.
3aps0BOE M MaccoOBOE 4YHCIA. OKCIEPUMEHTAJIbHBIE METOJbl HCCIIEJOBAHMSI YaCTHII.
OTKpbITHE TPOTOHA M HEUTpoHA. IIpOTOHHO-HEWTpOHHAsT MOJENb SApa. SIAEpHBIE CHIIBL.
SAnepubie peakuuu. CoxpaHeHHE 3apsA0BOIO U MAacCOBOIO YHUCENl IPU SACPHBIX pPEaKLUX.
Oueprus cBsizu. [edext maccrl. Jlenenue snep ypana. Llennas peakuus. SnepHblii peaktop.
[IpeoOpa3oBaHre BHYTPEHHEN SHEPrUU aTOMHBIX AJI€p B AJIEKTPUUYECKYIO 3HEpPrui0. ATOMHas
SHepreTuka. buosornyeckoe JedcTBUE paavalMu. 3aKOH PpaJdOaKTUBHOIO pacnaja.
TepMmosinepHas peakuus

JlemoHcTpanuu

Mogens onbita Pesepdopna. Habmiogenme TpekoB wacTuil B Kamepe Buibcona.
VYCeTpoicTBO U JEHCTBHUE CYETYMKA MOHU3UPYIOIINX YACTHUIL

JlaboparopHblie pabOTHI:
6. M3yueHne TpeKOB 3apsKEHHBIX YaCTHIL [0 TOTOBBIM (poTorpadusm
7. I3MepeHue ecTeCTBEHHOT0 paJuallMOHHOTO (pOHA 103UMETPOM
8. M3yueHue neneHus sapa aroma ypaHa o otorpapuu Tpekos

Crpoenue u 3Bomonust Beenennoit — 7 qacos

CocraB crpoenue u npoucxoxaeHue CoaHedHON cucTemsl. [ImaHeTsl 36MHOHM IpyMIbI.
bonpmme mmanerst Comneunoit cuctembl. Manbie Tena ConHeunod cucteMbl. CTpoeHwue,
n3mydeHus 1 3somronus CosHua u 38€31. CtpoeHue u 3Bonmonus Beenennoit

[ToBTopenwue - 19 yacor



3. TemaTnueckoe NJaHHPOBaHHE MO0 Y4eOHOMY NPeAMETY

Howmep
ypoKa

Tema ypoka

XapakTtep AesiTeIbHOCTH 00y4YaroImnXCcs

JlaTa

IIman

daxt

[Ipumeuanue

3aKOHBI IBWKCHUS M B3aUMOJIeHCTBUS Tel (34 yacoB)

MarepuanbHasg Touka. Cucrema
orcyera
Texuuka 0€30I1aCHOCTH B

kabuHeTe PU3NKU

HaGmromaror W ONMCHIBAIOT — MPSMOJIMHEHHOE
PaBHOMEPHOE JABUKECHUE TEJIEKKH C KalleJIbHULEH;
ONPEACISIIOT MO JIEHTE CO CleJaMy Kareidb BHJ
JBH)KEHUSA TEJNEKKH, NPOUJCHHBIM €I IMyTh U
MPOMEXYTOK BpPEMEHHM OT Haudaja JBHKEHHUS 10
OCTAHOBKH, OOOCHOBBIBAIOT BO3MOXKHOCTH 3aMEHBI
TEJEKKN €€ MOJEIBI0 — MaTepUAIbHON TOYKOM —
JUTSL OITMICAHUS JBHKCHUS

1 uenens

§1

Ilepememienne

IIpuBomaT mnpuMepsl, B KOTOPBIX KOOpPAMHATY
JOBUKYLIErocsl Teida B JIIOOOH MOMEHT BpEMEHHU
MOXXHO  ONpPEIENHUTh, 3Has €ro  HaydajbHYIO
KOOpPAMHATY M COBEPLICHHOE UM 3a JIaHHBIU
IIPOMEKYTOK BPEMEHH IIEpEMELIEHUE, U HE BCErAa,
€CIM BMECTO INEPEMEIICHUS 3aJaH IpPONJCHHBIN

yTh

1 menens

§2

Omnpenenenue
ABWXKYHICTOCS TEJIa

KOOPJIMHATHI

OnpenensitoT MOAYIM M TNPOEKIUH BEKTOPOB Ha
KOOPJAMHATHYI0 OCb; 3allUCBIBAIOT YpPaBHEHHE JUIS
onpeseNeHusl KOOPAMHATHI JIBMXKYILErocs Tena B
BEKTOPHOW W CKaJIAPHOM (opMe, UCIONB3YIOT €ro
JUIs pellieHus 3a1a4

1 "venens

§3

IIepemenienue
MPSAMOJIMHETHOM
JBUKECHUU

npu
PaBHOMEPHOM

DOopMyIUPYIOT  ONPEIEIECHUE  NPSAMOJIMHEHHOTO
PaBHOMEpPHOTO [IBWXKEHUS; Jal0T XapaKTEePUCTUKY
CKOpPOCTH; OIIPENEIAIOT MPOEKLUU BEKTOPA CKOPOCTH
Ha BBIOpAaHHYIO OCh; pEIIAIOT 3a/Jadd Ha pPacyeT
CKOPOCTH TeJla IMpPHU NPSIMOJIMHEMHOM PaBHOMEPHOM
JIBUKEHHM; CTPOST TrpauUK CKOPOCTH Tena IpHU
MPSIMOJIMHENHOM paBHOMEpPHOM JIBIOKEHUH,
JTOKa3bIBaIOT PaBEHCTBO MOJyJIS BEKTOpa

2 "Hexensa

§4




nepeMelIeHus] TPOWJICHHOMY IyTH M IUIOMIAAH IO
rpaMKOM CKOPOCTH

[IpssmonuHeitHOE OOBACHAIOT  (PU3HYECKHUI CMBICIT HOHATUI §5
5 PaBHOYCKOPEHHOE JBIDKEHUE. | K(MTHOBEHHAS! CKOPOCTBY», «YCKOPEHHUE»; MPHUBOJISAT
Yckopenue IIPUMEpPbI PaBHOYCKOPEHHOTO ABIOKCHUS, | 5 posong
3aMUCBIBAIOT (POPMYIYy YCKOPEHHS B BEKTOPHOM
BUJIE U B BUJI€ IPOEKIIMI Ha BHIOPAHHYIO OCh
CkopocTb OPSIMOJIMHEHHOTO | 3anMChIBAIOT  (OPMYILy CKOPOCTHM  Tella  Ipu §6
6 PaBHOYCKOPEHHOTO JBYDKEHUS. | IPSIMOJIMHEHHOM paBHOYCKOPEHHOM JIBUKEHHUU B
I'padux ckopocTu BEKTOPHOM BHJIE ¥ B BHJIC MIPOCKIUN HA BHIOPAHHYIO 2 Henens
OCbh; YHUTAIOT U CTPOST IpaMKU CKOPOCTH; PELIAIOT
pacu€THbIC M Ka4eCTBEHHBIC 3a/1a4l C IPUMEHEHUEM
9TUX hopmyn
[lepemenienue Tena mnpH | 3anuceiBaloT (GOpMyily NPOEKLUUU IMEepeMEIIeHUs §7
7 IPSIMOJIMHEIHOM TeJa M[pU  NPAMOJIMHEHHOM  PaBHOYCKOPEHHOM
PaBHOYCKOPEHHOM JIBH)KEHUHT JBYKEHUH, TIPUBOJAT (OpMyYITy MyTH; 3alHCHIBAIOT 3 Henens
yYpaBHEHHE MPSMOJIMHEHHOIO PaBHOYCKOPEHHOTO
nwkenns  x=X(t); pemaroT  pacy€THBIE |
KayeCTBEHHbIE 33/1a4M C IPUMEHEHUEM 3TUX hopMyII
[Tepemernienue Tena npu | BeIUUCASIOT  NPOEKIUIO ©W  MOIYJb  BEKTOpa §8
8 IPSIMOJIMHEIHOM NepeMeIleHls] Tela MNpU €ro paBHOYCKOPEHHOM
PaBHOYCKOPEHHOM JIBIDKEHHH O€3 | IBM)KCHHUU W3 COCTOSIHHS TIOKOS; MPSIMOJIMHEHHO U 3 Henens
HayvalbHOM CKOpOCTH PaBHOYCKOPEHHO JBIDKYLIUMCST TEJIOM 3a N-yio
CeKyHIy OT Hayaja JBW)KCHHUS, [0 MOJIYJIIO
HepeMeIeHUsI, COBEPIICHHOTO UM 3a K-yro cekyHy
Pemenne  3amau  mno  teMe | CTposST TpapuKkd CKOPOCTH U YCKOPEHMs Tpu
9 «PaBHOYCKOpEHHOE MPSIMOJINHEITHOM paBHOYCKOPEHHOM JIBUKEHUHU; 3 Henens
MPSIMOJIMHEIHOE TBUKCHUE) CTpOST rpadpux MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JIBYDKEHUS; BBIUUCIISIOT
CKOpOCTh, YCKOpeHHe U nepementenne npu PYIIJ]
JIaGoparopHas pabota 1 | U3MepsitoT NpOMAEHHBIM NMyTh U BpEMS JABH)KECHHUS
10 «HccnenoBanue OpycKa; pacCUMTHIBAIOT YCKOpPEHHE OpycKka U ero 4 Henens
PaBHOYCKOPEHHOTO JIBIDKEHUS! | MTHOBEHHYIO ~ CKOPOCTh  HpPHU  NPSMOJIMHEHHOM

Tesa 0e3 HayaJlbHOM CKOPOCTH»

PaBHOYCKOPEHHOM JBIKEHHH; paboOTalOT B TpyIIe

9




HNHucTpykTax o TEeXHUKE | (TmapaMmu)
6e30macHOCTH
11 OTHOCUTENBHOCTD JIBUKEHUS CpaBHMBAIOT TpaeKTOPHUM, IyTH, IE€pEMELICHUs, §9
CKOPOCTH Te€Jla B YKa3aHHOW CHUCTEME OTCUETa,
HPUBOJIAT TIPUMEPBI, MOACHAIOLIME OTHOCUTEILHOCTE | 4 HEes
JIBHKEHUS
Pemenue 3agau no teme «3akoHbl | Uutaor rpaduKd  IBUKEHHS IPSIMOIHMHEHHOTO
12 JBIKEHUS U B3aUMOJICUCTBUS TEJ. | pPABHOMEPHOTO M PAaBHOYCKOPEHHOTO JIBM)KCHHH, 4 Hexenst
Kunematukay BBIUUCIIAIOT MyTh, iepeMenieHue npu PIT u PYTIJ]
Kontponbnaast pabora 1 «3akonsl | Uutaror rpapukyd JBUKEHHS IPSIMOIMHEWHOTO
13 JNBWKEHUS W B3aUMOJCHUCTBUS. | pPABHOMEPHOTO M PAaBHOYCKOPEHHOT'O JIBHXKEHHIA, 5 Henens
Kunematukay BBIYUCIAIOT ITyTh, tepeMerienue npu PITJ u PYTIJ]
WNuepunansubie cucteMbl oTcuera. | HabmronaroT nmposBlieHne HHEPIUY; §10
14 IIepBe1it 3ak0oH HproTOHA NIPUBOJAT NIPUMEPHI IPOABICHUS UHEPLIUU; PELIAIOT
KaueCTBCHHBIC 3ajlayd Ha [PUMEHEHHE TIepBOro | S HENENs
3akoHa HproTOHA
3anuceiBaloT Gopmyiy BTOoporo 3akoHa HproToHa B §11
15 Bropoii 3akon Herotona BEKTOPHOM M CKAJSIPHOM BHJIE; PEIIAXOT PACUETHHIE
W KayeCTBEHHbIE 3a/aud Ha MPHMEHEHHE BTOPOro | S HEHEs
3akoHa HproTOHA
Pemenne 3amau Ha BTOpO#l 3akoH | 3amuchiBaloT GopMynTy BTOpOro 3akoHa HeioToHa B
16 HrroTona BEKTOPHOM M CKaJSIPHOM BHUJIE; PEIIAIOT 3a7auu Ha | 6 Hemens
MIPUMEHEHHE BTOPOro 3akoHa HeroToHa
HaOmrogaior, ONHUCBHIBAIOT M OOBSCHSIOT OIbBITHL, §12
17 Tperuii 3akoH HerotoHa WLTFOCTPUPYIOIINE CIIPABEIJINBOCTb  TPETHETO
3akoHa HpIOTOHA; 3amMCHIBAIOT TpeTUH 3aKkoH | 6 Hexensd
HrroTona B Bume Ghopmysibl; pemiaroT KaueCTBEHHbBIS
1 pacu€THbIE 33]1a4M HAa NPUMEHEHHUE 3TOr0 3aKOHa
HalGmronarot majieHne oqHUX M TeX e Te B BO3yXe §13
18 CBo0OoHOE TIaZICHHE Te W paspeKEHHOM MPOCTPAHCTBE; JIENAIOT BBIBOABI O | Hexens
JIBIDKEHUH TeJI C OJWHAKOBBIM YCKOPEHHEM TpHU
JIEUCTBUM HA HUX TOJIBKO CHJIbI TSDKECTU
19 JlBwxenue Ttema, OpomieHHoro | HaGmiomaroT — OMBITBI,  CBHIETEILCTBYIOIIHE O 7 Hexens §14

BEPTUKAIBbHO BBEpX. HeBecomocTh

COCTOSIHHMHN HCBCCOMOCTHU TCJI;, ACJIAIOT BBIBO/] 00
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YCIOBHUAX, MPU KOTOPBIX Tejla HAaxoOITCs B
COCTOSIHUM  HEBECOMOCTH; IPUBOJAAT  IPUMEPHI
CBOOOJHOIO MaJeHUs B OBITY U TEXHUKE, UUCIOBOIO
3HA4YECHHUsI YCKOPEHUs] CBOOOTHOTO MaJICHUS Tel

Pemenne 3aJa4 Ha ABHMXKCHHUEC TCJIa

BoiBomar ¢opmyny ans omnpeneiaeHus yCKOPEHHs

20 MOJT IHCTBUEM CHIIBI TSHKECTH CBOOOJHOTO MAJCHHUS; PEIIAIOT 3aJauyd Ha pacyér | 7 Hemens
KOOPJIMHATHI, CKOPOCTH M BPEMEHH JIBH)KECHHS Teja
10J1 IGHCTBUEM CHJIBI TSHKECTH
3aKOH BCEMHPHOTO TATOTCHUS. | DOPMYIHPYIOT  CMBICI ~ 3aKOHa  BCEMHPHOTO §15,16
21 YckopeHne CBOOOJHOTO TMAICHUS | TATOTCHUS; OOBSICHAIOT SIBJICHUE TPUTSDKEHUS TEw,
Ha 3emje U Jpyrux HEOECHBIX | 3alMCBHIBAIOT 3aKOH BCEMHMPHOIO TATOTEHUs B BUJE | 7 Heaens
Tenax MaTEeMaTHYECKOTO YPaBHEHUS; PEUIAlOT pacuéTHbIC
3aa4yd Ha MPHUMEHEHUE ATOTO 3aKOHA; HPUBOJST
MIPUMEPHI TIPOSIBIICHUS CHIIBI TATOTEHHS; OOBICHSIOT,
KaK 3aBHCHUT YCKOPEHHE CBOOOJHOIO MaaeHUs OT
reorpaguuecKol MHUPOTHI MECTa U BBICOTHI TEJla HAJI
MIOBEPXHOCTBIO 3eMJIH,
JlaGoparopHas pabora 2 | U3MepsioT NpoNAeHHbIN MyTh (BBICOTY MAJ€HUs) U
99 «M3mepenne YCKOpEHHUs | BpeMsl IBM)KEHUSI OpYCKa; pacCUMTHIBAIOT YCKOPEHHE
CBOOOJTHOTO TIAJICHUS CBOOOJTHOTO  MajeHusi  OpycKa;  ONPEeNeNsioT 8 Henerns
WHcTpykTax o TEXHUKE | OTKJIOHEHHUE TOJY4YEHHOIO 3HA4YeHHUsS YCKOPEHMS
0€30MacHOCTH CBOOOZHOrO TMAaJEHHUs OT JCHCTBUTENBLHOTO €ro
sHauenns (9,8 M/c%); paboTaloT B rpynmne (mapamu)
Cuna ynpyroctu. Pemenue 3amau | 3anuchiBaloT 3akoH ['yka, pemaroT 3agadyd  Ha | 8 Hexmens §17
23 Ha JIBIDKEHHUE Tell MOJ JEeHCTBHEM | JIBM)KEHHE B TOPU3OHTAIBHOM M BEPTHUKAIBHOM
HECKOJIbKUX CHII HaNpaBJICHWW; TIO HAKIOHHOW TUIOCKOCTH, IIO
OKPY)KHOCTH, CBSI3aHHBIX Te€Jl Ha IpPHUMEHEHHUE
3akoHOB HpIOTOHa K cHcTeMe Tell, B KOTOpPOH
JeWCTBYIOT CHJIBI YIIPYTOCTH
24 Cuna tpenusi. Pemenne 3amau Ha | [IpuBomaT mpuMephl pa3iWYHBIX BUAOB TpeHHs, | 8 Hemens §18

ABMOKCHHUEC TCJI 110 ﬂeﬁCTBHCM
HECKOJBKHX CHJI

MIOJIE3HOTO IIPOSIBJIICHUS CWUJIBI TPEHMs, 3aIIUCHIBAIOT
dbopMyny JuIsi pacu€ra CHIIBI TPEHHSI CKOJIbXEHHUS,
pelaroT 3a1a4d Ha NPUMEHEHHE 3aKOHOB HbroToHa
K CHCTEME TeJl, B KOTOPOU JEHCTBYIOT CHJIBI TPEHUS
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[IpssMonuHeiHOE u | [IpuBoasr MIPUMEPHI MPSMOJIMHEHHOTO u| 9muenens §19,20
25 KPUBOJHMHEHHOE JIBIDKEHHE. | KPUBOJMHEWHOTO  JIBW)KCHUS  TEI; Ha3bIBAIOT
JIBIKEHHE Tella M0 OKPY’KHOCTH C | YCIIOBMs,  NpPU  KOTOPbIX  Telda  JIBUXKYTCS
IIOCTOSTHHOM 1o MOAYJIIO | IPSIMOJIMHEMHO U KPUBOJIUHEHHO; BBIYUCIIAIOT
CKOPOCTBIO MOJyJIb LEHTPOCTPEMUTEIILHOTO YCKOPEHHS;
n300pakalOT Ha PHCYHKaX BEKTOPBI CKOPOCTH H
LEHTPOCTPEMUTENILHOTO YCKOPEHMsI MPU JBUXKEHUH
TOYKHA 110 OKPYXHOCTH;  OOBSACHSIOT NPUYHHY
BO3HUKHOBEHHUS LIEHTPOCTPEMUTEIBHOIO YCKOPEHMUS
IIPU PABHOMEPHOM JIBI)KCHHH TOYKH 110 OKPYKHOCTH
Pemenue 3agau Ha aBukeHue tena | OObACHAIOT IPUYHHY BO3HUKHOBEHUs | 9 Hezmens
26 M0 OKPYXKHOCTH C IOCTOSTHHOHM MO | EHTPOCTPEMHUTEIHLHOTO YCKOPEHUS npu
MOJTYJIF0 CKOPOCTBIO PaBHOMEPHOM JIBM)KEHHH TOYKH [0 OKPY>KHOCTH;
pemaroT 3a/1a4d Ha MPUMEHEeHHe 3akoHOB HpIoTOHA,
B KOTOPOH T€JO ABUraeTCsl 10 OKPYKHOCTH
PacckaseiBaror o0 asmwxennu MC3, oObscHAIOT, yTo | 9 Hemens §21
21 HckyccTBeHHbIE CITYTHUKH 3eMJIM | HEOOXOAUMO ClienaTh ¢ (U3NYECKUM TEJIOM, YTOOBI
oHo crago MWC3; BeBOmAT QopMyly TeEepBOM
KOCMHMUYECKOW CKOpOCTH; Ha3bIBaTh YHUCIIOBbIE
3HA4YEHMs IEPBOM M BTOPOM KOCMUYECKUX CKOPOCTEN
Pemenune 3amau mo teme «Cuibl. | Pemraror 3agaun Ha npuMmeHeHue 3akoHOB HbroToHa, | 10 Henens
28 3aKOoHBI TBYKEHUS U | Ha JIBIDKEHHE B TOPHU30HTAJIHHOM W BEPTHKAIHLHOM
B3auMoJieicTBU. JMHAMKKa HamnpaBiICHWU; 10 HAKIOHHOM IUIOCKOCTH; IO
OKPY>KHOCTH; CBSI3aHHBIX TEJl
KonrponbHast pabora 2 «3akonsl | Pemaror 3agaun Ha npuMmeHeHue 3akoHOB HbroToHa, | 10 Henens
29 JBIDKEHUS. W B3aMMOJICHCTBHS. | HA TBW)KEHHE B TOPU3OHTAIBHOM M BEPTUKAIHHOM
JInHaMuKa» HalpaBiICHWU; IO HAKIOHHOM IIOCKOCTH; IO
OKPY>KHOCTH; CBSI3aHHBIX TeJl
30 Nmnynbec Tena. 3akoH coxpaHeHus | PopMyIupyroT onpeneieHne umnynbca Tena, | 10 Hemens §22,23

uMnyJibca. PeakTuBHOE BUKEHUE.
PakeTnl

3aMMChIBAIOT €r0 €IMHUILY U3MEpPEHUs; OOBSICHSIOT,
Kakas CHUCT€Ma TeJl Ha3bIlBaeTCsi 3aMKHYTOW,
MIPUBOJAT IPUMEPHI 3aMKHYTON CUCTEMBI;
3aIUCBIBAIOT 3aKOH COXPAHECHUS UMITYJIbCA;
MPUBOJAT TIPUMEpPbl PEAKTHBHOIO JIBJKEHHs B
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MIPUPOJIC U TEXHUKE

31

Pabora criel

DopMyTUPYIOT ~ ONpeneieHne  paboThl  CHIIBI,
OOBSCHSIOT, B KaKuX CITy4asx paborta
MOJIOKUTENbHA;  OTpPHUIATENIbHA; pPaBHA  HYIIIO;
NPUBOAST TPUMEPBI, KaK ONPEIeIUTh PadoTy
M3MCHSIIOIICWCS  CHJIBI;  3alHCHIBAIOT  OpMYITy
pabOTBl CHJIBI TSDKECTH, CHJIBI YIPYTOCTH, Ha
MpUMepax MOKa3bIBAIOT, YTO paboTa CHIIBI 3aBUCHUT
OT BBIOOpA CUCTEMBI OTCUETA

11 menensa

§24

32

[loTeHunanpHass W KUHETUYECKas
SHeprus. 3aKOH  COXpaHEHHUs
SHEPrUu

@OopMyNIHMpYIOT ONpEAeSICHUE IOTCHIUAIbHOU U
KMHETHYECKOW »HEpPruu; TeopeMy 00 H3MEHEHHUH
KMHETUYECKOM DJHEpruu;  OOBACHAIOT, OT Yero
3aBUCHUT INOTEHIMAIbHAA U KUHETUYECKash YHEPrUH;
3aMMCBIBAIOT (POPMYITY SHEPTHH CKATOU MPYKUHBI

11 mwenensa

§25,26

33

Pemenue 3agau mo teme «3aKOHBI
COXPAHCHUSA B MCXAHUKEY

Pemarot 3aJa4du Ha IIPUMCHCHHEC 3aKOHOB
COXPAaHCHUS UMITYJIbCa U MEXaHUYECKOM OHCPIun

11 menens

§24,25,26

34

KonTtponbHas pabora 3 «3akoHbl
COXpaHEHUs B MEXaHUKE

Pemarot 3aJa4du Ha IIPUMCHCHHEC 3aKOHOB
COXPAaHCHUS UMITYJIbCa U MEXaHUYECKOM OHCPIUun

12 genensa

Mexannueckue kone6anus v BoaHbl. 3BYK (119acoB)

35

KonebarenpHoe
CB0OOIHBIE KOJIeOaHHS.
Bennuunsel, XapAKTEPUIYIOIINE
KoJie0aTeIbHOE IBUKCHHE

IBIDKEHHUE.

DopMyTUPYIOT orpesesieHue MEXaHUYECKHUX
KoJieOaHuH, CBOOOJHBIX KOJIeOAHMH, KOJIeOaTeIbHBIX
CUCTEM; aMIUIUTYAbl  KoJieOaHuM; nepuoja
KoJieOaHWH; YacTOThl KOJCOAHMI; 3aImUCHIBAIOT
CIMHHIBI WM3MEPEHUs KaXJIOH W3  BEIUYHH;
3aMMCHIBAIOT 3aBUCUMOCTH MEXIy TMEPHOIOM U
4acTOTOW  KojeOaHWW;  OPUBOJAT  MPUMEPHI
KoJieOaHuH

12 wenens

§27,28

36

IMapmonuueckue koedaHus

DopMyIIUPYIOT OmpeIeIeHUE FapMOHUYECKUX
KoJIeOaHUH; OMHCHIBAIOT JUHAMUKY KOJIeOaTeIbHBIX
JBW)KEHUW  TNPY)KMHHOTO M MaTreMaTU4YeCKOro
MasATHUKOB;, YHTAIOT TpapuKku KoJIeOATeITbHOTO
JIBMOKCHHUS

12 wenens

§29

37

JlabopaTtopHas pabora 3
«UccnenoBanue 3aBHCHMOCTHU

OnpenensitoT ~ KOJU4eCTBO  (YHMCIIO)  KoseOaHui
MasiTHUKA, M3MEpSIOT BpeMsl ITOrO KOJUYECTBA

13 Henens
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nepuoaa M 4YaCTOTbI CBO6OI[HBIX
KOJICOaHHMI HUTSHOTO MasTHUKA OT
€ro JJInHBD»

Kose0aHUH; pacCUMTHIBAIOT IEPUOJ U  YaCTOTy
Kosie0aHUi MasTHUKA; pabOTalOT B Mapax

NHucrpykrax 1o TEXHUKE
0€30MacHOCTH
3aryxaromue koneOanus. | OOBSCHAIOT TNPUYMHY  3aTyXaHus  CBOOOAHBIX | 13 Hemens §30,31
38 BoinyxxneHusie KoseOaHusl. | KojeOaHul; HAa3bIBAIOT YCJIOBHUE CYIIECTBOBAHUS
Pesonanc He3aTyXalluX KojeOaHud; OOBSICHSIIOT, B YeM
3aKJII0YaeTCsl  SIBJICHME  PE30HaHCa;  MPUBOJIAT
MpPUMEPHl  TOJIE3HBIX M BPEAHBIX MPOSBICHUI
pe3oHaHca M MYTH  YCTPaHEHHsS  BPEIHBIX
IIPOSIBJICHUI PE30HAHCA
Pacnipoctpanenne konebanuii B | PaznuyaroT momepeyHble W MPOAOJIbHBIC BOJHBI, | 13 Hemens §32
39 cpene. BomHbl ONMCBHIBAIOT ~ MEXaHWU3M  OOpa3oBaHHMsS  BOJIH;
Ha3bIBAIOT buznyeckue BEJIMYMHBI,
XapaKTepU3YIOIINE BOJTHOBOM MPOIECC
JlnvuHa BOJIHBI. Ckopocts | Ha3biBaror ¢busnueckue BeIM4YUHBI, | 14 Henens §33
40 pacrpocTpaHeHHs BOJIH XapaKTepU3YIOIIUE YIPYTHe BOJIHBI, 3aIHCHIBAIOT
(GopMysbl B3aMMOCBSI3U MEXAY HHUMH; MPUMEHSIOT
TIPH PEIICHUH 3a1a4
Hctounuku  3Byka.  3BYKOBbIE | OOBACHAIOT, 4YTO SBISETCS HCTOYHMKOM 3ByKa; | 14 Henmens §34
41 KoJIeOaHus MeXaHUYeCKre KOJIeOaHUs KaKHX 9acTOT
Ha3bIBAIOTCA  3BYKOBBIMU; yIbTPa3BYKOBBIMU;
MH(Pa3BYKOBBIMHU; TIPUBOJIAT MPUMEPHI HCTOYHUKOB
3BYKa; pacCcKa3blBalOT 00 M3MEPEHUH TITyOUHBI MOPS
METOJIOM 3XOJIOKAIINU
Beicota, TemMOp u rpoMkocTh | OOBACHSIOT, KaK Ha ONBITE yJIOCTOBEPUTHCS B TOM, | 14 Hemens §35
42 3ByKa 9TO M3 JBYX KaMepPTOHOB 0o0jee BBICOKHH 3BYK
u3naér TOT, y KOToporo Ooibiie coOCTBEHHAs
9acTOTa; OT YETO 3aBHCHUT BBICOTA 3BYKa; TPOMKOCTH
3BYyKa
13 Pacnipoctpanenue 3ByKa. | OOBACHAIOT, MOXKET JM 3BYK pacmnpocTpaHsiThcs B | 15 Hepens §36

3BYKOBLIC BOJIHBI

razax, XUAKOCTAX, TBEPABIX TeJax, MOATBEPKIAs
MIpUMEpPaMU OTBETHI; TPUBOAAT NIPUMEPBI YIPYTUX U
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MOPUCTBIX TeN U OOBSACHSIOT, KaKUe M3 HHUX JIy4Ile
MIPOBOJAT 3BYK; IPUBOJIAT IIPUMED, AOKA3bIBAIOIINM,
YTO 3BYKOBasi BOJIHA  pacHpOCTpaHseTcs  He
MICHOBEHHO, @ C OIPEAEIEHHON CKOpPOCTBIO;
OOBSICHSIIOT, KaKyl BOJIHY - MPOJOJIbHYIO HWIIU
MOTEPEYHYI0 —  MpPEICTaBIseT co00il  3BYK,
pacnpoCTpaHsIOUIUICS BO3YyX€E; B BOJE

44

OtpaxkeHue 3BYyKa. 3BYKOBOI
pE30HAaHC

OOBACHSIOT IPUYUHY o0pa3oBaHUs IXa;
HEBO3MOYKHOCTh BO3HHUKHOBEHHS 3Xa B MaJICHBKHX
MeOTMPOBAHHBIX KOMHATaXx; BO3MOXXHOCTH
yAY4IIeHUs! 3BYKOBBIX CBOMCTB OOJBIIOTO 3aia;
OPUHIUI paboTBl pyropa; NPUBOAAT IPUMEPHI
IPOSIBJICHHSI 3ByKOBOTI'O PE30HAHCA

15 "wenensa

§37

45

KonTponbnas pabora 4
«Konebanus u BoIHBI. 3BYK»

DopmMyTUpPYIOT orpesesicHue MEXaHUYECKHUX
KonebaHuii, CBOOOIHBIX KOJIeOaHu, K0ae0aTeNbHbBIX
CUCTEM; aMIUIMTYAbl  KosieOaHUM; nepuoja
KoJiecOaHMH; dYacTOThl KoJIcOAHMH; 3alUCHIBAIOT
CIMHHIBI M3MEPEHUs  KaXIOH W3  BEIUYHH;
3aMMCHIBAIOT 3aBUCUMOCTH MEXIy TMEPHOIOM U
4acTOTOW  KoOJIeOaHMM;  ONMCHIBAIOT  JIMHAMUKY
KojeOaTenbHBIX  JABWKEHUW  MPYKUHHOTO U
MaTEeMaTHYECKOTO MAsTHUKOB; YHTAOT rpaduku
KOJIeOATEIIPHOTO JIBH)KCHHS

15 wenens

DnekTpoMarauTHoe nose (16 yacoB)

46

MaruuTtHoe 1oJe

OOBACHSAIOT HAOII0IaeMbI€ OIBITHI IO MOBEACHUIO
MAarHUTHOM CTPEJIKM B MarHUTHOM I10JI€ TIPOBOHUKA
C TOKOM; JIeNal0T BBIBOJBI O 3aMKHYTOCTH
MarHUTHBIX JUHHA U 00 OCJIa0JEHHU MAarHUTHOTI'O
TOJISI C YAAJIEHHEM OT MTPOBOJIHUKA C TOKOM;

n300pakaroT rpadUyYecKd JIMHUHM OJHOPOJTHOTO U
HEOJIHOPOJAHOTO MArHUTHBIX TMOJIed TpadudecK;
JIMHUM MarHUTHOTO IOJIA MOCTOSHHOTO IOJIOCOBOTO
MarHuTa, IpsiMoro NpOBOJHUKA C TOKOM, COJIEHOUAA

16 nenens

§38
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OOBICHAIOT HAOJIIOIaeMble OIBITHI 110 MOBeIeHUro | 16 Hemens §39
HampaBiienue Toka v HalpaBJICHWE | MATHUTHOM CTPEJIKM B MAarHUTHOM IIOJIE TIPSMOTO
ar JUHUI €ro MarHUTHOTO TOJIst MIPOBOJHHUKA C TOKOM M COJIEHOMJa; (HOPMYIUPYIOT
npaBuiao OypaByMKa Ui OPSIMOTO IMPOBOJHHUKA C
TOKOM; (OPMYJIUPYIOT HPAaBUIO MPaBOM PyKH s
COJICHOM1A; OTIPEIEIIAIOT HanpaBJeHUE
JNEKTPUYECKOTO  TOKa B TPOBOJHUKAX U
HaIpaBJICHUE JIMHUW MarHUTHOTO TTOJISI
O6nHapyxeHue MarHuTHOro moss | [[puMeHsIoT mpaBWiIO JIEBOM pyKHW; ompeneistor | 16 Hexens §40
48 1o ero JIEHCTBHIO Ha | HallpaBJICHUE CUJIBI, JIEHCTBYIOLIEH Ha
anekTpudeckuit  Tok. [IpaBuio | aleKTpUUYECKUN 3apsiji, NBHKYIIUHCS B MarHUTHOM
JIEBOH PyKH MoJie; ONpEACNSAIOT 3HAK 3apsa W HalpaBlieHHE
JIBUKCHMSI 3apsKEHHOM YacTUIIBI B MATHUTHOM T10JIe
3anuceBaloT  (GOpMyIly  B3aMMOCBsI3M  Moxayis | 17 Hemens §41,42
49 Wuaykuust  MarHUTHOTO — TOJIA. | BEKTOpa MarHUTHOM MHIYKIIMM MarHUTHOTO TOJS C
MarsuTHBI IOTOK MOZYJIEM CHJbl, JEHCTBYIOIIEH HA IPOBOAHUK, U
CWJIOH  TOKa B  TPOBOJHHUKE,  OIMHUCHIBAIOT
3aBUCHMOCTh MArHUTHOTO IIOTOKa OT WHIYKIIUU
MarHUTHOTO TIOJIS; OMPEAENSIOT OT Yero 3aBUCHUT
MArHUTHBIN OTOK
OO0BACHSIOT MPUYHUHBI BO3HUKHOBeHUs | 17 Henens §43
50 SABnenne AIIEKTPOMArHUTHOHN | HHIYKIIMOHHOTO TOKA; B U€M 3aKIIIOYaeTCs SBICHUE
WHIYKIAH ANEKTPOMArHUTHOW WHAYKLIUU; B UYEM BaKHOCTh
OTKPBITHS SIBJICHUS JICKTPOMArHUTHOW WHYKITHH
JIaGoparopHas pabota 4 . 17 nenens
51 syuenne JBIICHIS [IpoBoasT wuccneaoBaTeIbCKUN OKCIIEPUMEHT 110
. W3YYCHHUIO SIBIICHUS JJICKTPOMArHUTHOW WHIIYKITUY;
ANEKTPOMArHUTHOM WHITYKITHI)
VIHCTpyKTaK o Texike | AHATMBAPYIOT PE3yTbTaThl SKCIEPUMEHTA 1 ETAt0T
BBIBOJIBI
6€30MacHOCTH
5 Hanpasnenue UHAYKIHOHHOTO | OOBsACHAIOT pu3nueckuii cMbicn npaswia Jlenma u | 18 Henens §44.,45

toka. [IpaBuiio Jlenua. SIBieHue
CaMOMHAYKIUU

(GhopMyIUpYIOT €ro; MPUMEHSIOT HpaBwio JleHna u
MpaBUJI0  TPABOM  pPyKH  JJIT  ONpPENeTeHUs
HampaBlIeHUsT HMHIYKIIMOHHOTO TOKA; MPHUBOJIAT
MPUMEPBhl TEXHUYECKOTO HCIOIB30BAHUS SIBICHUS
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JNIEKTPOMAarHUTHOM ~ WMHAYKIMH; HAOMIOMAIOT |
OOBSICHAIOT SIBJIGHUE CAMOMHAYKIMH; (POPMYITHPYIOT
(bu3MUECKU CMBICII WHAYKTHBHOCTH, W TIOSIBICHHE
WHAYKIIMOHHOTO TOKAa MpPHU pa3MBIKAHUU LEHH
CBHJCTENBCTBYET 00 OSHEPrHM MAarHUTHOTO TIOJIS
TOKa

[Tonyuenue u nepenaya | HaspiBarot CIIocoObI YMEHbIIICHUS noteps | 18 Henens §46
53 MIEPEMEHHOTO AJIEKTPUYECKOTO | AJIEKTPOIHEPTUU TMpHU Tepenade e€ Ha Oosbline
toka. Tpanchopmartop PacCTOSIHUS; PACCKA3bIBAIOT YCTPOMCTBO M MPUHLIMUII
JeiicTBUs TpaHCopMaTopa
OO0BACHSIOT MIPUYHHY BO3HUKHOBeHUA | 18 Henmensd §47,48
54 DNEeKTPOMarHuTHOE 1oJIe. | AJIEKTPOMArHUTHOTO TIOJIS; OMMCBHIBAIOT —Pa3IHYHS
DNEeKTPOMarHUTHHIE BOJHBI MeXIy BUXPEBBIM ANEKTPUYECKUM u
AJIEKTPOCTATUYECKUM TOJISIMU; HAOIIOIAIOT OMBIT IO
W3ITY4EHUIO U MPUEMY 3JIEKTPOMArHUTHBIX BOJIH;
BBUICHAIOT, YTO  CKOPOCTh  PaclpOCTpaHCHHS
ANEKTPOMArHUTHBIX BOJIH €CTh camasi OoJiblias
CKOpOCTH B IIPHUPO/IE, YTO OHA paBHA CKOPOCTH CBETa
B BaKyyMe€; YUTAIOT MKy SJIEKTPOMAarHUTHBIX BOJH
KonebaTtenbHbrit KOHTYp. | DopMmynupyroT  ompeneneHue  koiebarenpHOro | 19 Hemens §49,50
55 [TonmyyeHne  JIEKTPOMArHUTHBIX | KOHTYPa; OOBACHAIOT, Kakue mpeoOpa3oBaHUs
KOJICOaHHH. [TpuHIIMTIBL | PHEPTUN MIPOUCXOJISIT B pe3yibrare
PanuoCBs3H U TENEBUACHUS JIEKTPOMArHUTHBIX KOJE€OaHWii; OT Yero 3aBUCHUT
COOCTBEHHBIM TIEPHOJ KOJIEOATEILHOTO KOHTYpA;
oyeMy TOK B KaTyIIKe HE MpeKpamaercs B TOT
MOMEHT, Korza KOHJICHCATOP pas3psoKeH;
(bopMyIHpYIOT olpeieneHne pauoCBA3Hy,
MOTYJISIITIH, JIETeKTHPOBAHHH; PUMEHSIOT
¢dopmyny TomcoHa npu pemeHnn 3a1au
WUntepdepenuus u  nudpakuus | Hassiaror pa3ianyHbIe nuarna3zonsl | 19 Hemens §51,52
56 CcBeTa. OJEeKTPOMarHUTHAS | JIEKTPOMAarHUTHBIX BOJTH; MMOHUMAIOT
MIpHUpOJIa CBETa JIBOWCTBEHHOCTH CBOWMCTB CBETA, T. €. €r0 Iyallu3M
57 [Ipenomnenue cBera. Guznyeckuii | OOBACHAIOT — ¢u3MUeckuid  cMbIcaH  mokaszarens | 19 Henmens §53,54

CMBEICJI TTOKa3aTCJisd IMPCIOMIICHHA.

MIPEJIOMJICHUS;, HAOIIOJAIOT Pa3JIoKEeHUE Oeyoro
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Hucnepcus ceera. L{Bera ten

CBeTa B CIEKTP NPH €ro INPOXOXKICHUU CKBO3b
MIPU3MY U IIOJyuyeHHUe OEJI0ro CBETa IIyTEM CIIOKEHUS
CIIEKTPAJIbHBIX I[BETOB C IIOMOUIBIO  JIMH3BIL
OOBSICHAIOT CMBICT U (HOPMYITUPYIOT OIpeaesiCHUE
JMCIEPCHHU CBETa

Tumbel  onTUYecKHX  CHEKTPOB. | OOBSICHSIOT, KaK BBINIAIUT CIUIOMIHOW crekTp; | 20 Hememns §55
58 JlaGoparopHas pabota 5 | kakue Tela JAalT CIUIOIIHOM CHEKTP; OT KaKhX
«M3yueHue CILJIOIIIHOT'O U | ICTOYHUKOB  IOJY4YalOT JIMHEMYaTbld  CIEKTp;
JUHEN4aToro CHEKTPOB | OMHUCHIBAIOT MEXaHU3M IIOJyYeHUS JIMHEHYaThIX
HCITYCKaHUSI» CIEKTPOB MOIJIOLIEHHUS; CyTh 3akoHa Kupxroda (mis
NuctpykTax o TEXHHUKE | TMHEWYaThIX CIIEKTPOB MOTJIOMICHUS U UCITyCKaHUS);
0e30macHOCTH HAOJIOAAIOT CIUIONIHOM CIIEKTP OT MOJYYCHHOW Ha
JKpaHe BEPTUKAIBHON CBETOBOH TIOJIOCHI,
JMHEHYAThIe CICKTPHI OT pa3psaa B pPa3peKCHHBIX
razax
[Tornomenune u ucnyckanue cBera | OOBACHIIOT UW3JIyYeHHE U TorjomieHue cBera | 20 Hemens §56
59 aTOMaMH. [IpoucxoxaeHue | aToMaMi U TMPOUCXOXKACHUE JIMHEHYATHIX CIEKTPOB
JUHENYATHIX CIICKTPOB Ha OCHOBE nocTynaroB bopa
[TpumensiroT mpaBwio OypaBuuka, mpaBoil pyku u | 20 Hemens
60 Pemenue 3agau no reme neBo  pyku, Qopmyny Tomcona, dSHepruu
«DIEKTPOMArHUTHOE TIOJIE» MarHiTHOTO TOJI TOKa, MOJYJII BEKTOpa MarHUTHON
WHYKIIAH TIPH PEIICHUN 33124
[Ipumensitor mpaBuio OypaBuuka, mpaBod pyku u | 21 Hemens
61 Kontponbnas padota 5 neBo  pyku, Qopmyny TomcoHa, dSHepruu
«DIEKTPOMArHUTHOE TIOJIE» MarHiTHOTO TOJI TOKa, MOJYJII BEKTOpa MarHUTHON
WHYKIIAH TIPU PEIICHUN 33124
CtpoeHue aToMa U aTOMHOTO sizipa (15 gacoB)
OmnuceiBaroT onbIThl Pesepdopaa mo obnapyxkenuto | 21 Hemens §57
62 PannoaktuBHOCTE. MOnENN CJI0)KHOT'O COCTaBa PaJHOAKTUBHOTO U3ITyUEHUS U TIO
aTOMOB WCCIIC/IOBAaHUIO C TIOMOIIBIO paccesHus aibpa-
YacTUIl CTPOCHHUS aToOMa; OIMHCHIBAIOT MOJAETHU
atomoB Tomcona u Pezepdopaa
63 PanuoakTrBHBIE IpEeBpalIeHUS OOBSCHSIOT CyTh 3aKOHOB COXpaHEHMsI MaccoBoro | 21 Hexens §58

ATOMHBIX AICP

qucia )41 3apsaga Ipu PaaAOaKTUBHBIX
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IIPEBPALICHUAX ; IPUMEHSIOT 3TH 3aKOHBI IIPU 3aIIUCU
YPaBHEHUH SAEPHBIX PEAKIUN

Paccka3plBaloT O Ha3HauYe€HWM, YCTpOMCTBE U | 22 Henens §59
64 DKCNICPHMEHTAIILHBIC METO/IbI IIPUHLMIIE ACUCTBHA cyeTduka I'eiirepa M Kamepbl
HCCIIEIOBaHMSI YacTHUI]
Buibcona
JIaGoparopHas pabota 6 | OOBSICHAIOT ~ XapakTep JBIXKEHUS 3apsOUKCHHBIX | 22 Hemens
65 «M3ydyeHue TpPEKOB 3apsKEHHBIX | YAaCTHIL
JaCTHI] o TOTOBBIM
dhoTorpadusimy»
HNHucrpykTax o TEXHUKE
0€30MacHOCTH
OOBACHSIOT, KaKk ObUIM OTKPBITHI IPOTOH U HEUTPOH, | 22 Hexens §60
66 OTKpbITHE NIPOTOHA U HEUTPOHA 3alUCBIBAIOT  YPaBHEHHUs  SACPHBIX  peakuuil;
MIPUMEHSIOT 3aKOHBI COXPAaHEHUSI MaCCOBOTO YHCIIa U
3apsijia AJ1s 3alKMCH YPaBHEHUH sIIEPHBIX peakLui
CocraB atomHoOrO siipa. Snepupie | OOBACHAIOT ~ (U3MYECKWA  CMBICT  TOHATHH | 23 Hexemns §61
67 CHJIBI «MaccoBOE» U «3apsAA0BOE» YUCIA; pa3iuyue sep
M30TONOB
Oueprus cBsa3u. Jledekt maccel OOBACHAIOT (U3NUECKUI CMBICT NOHATUH «3Heprus | 23 Henxens §62
68 CBSI3MY, «IePEKT MacC»
Pemenue 3anau o treme «OHeprus | Pemraror 3amaun Ha pacuér nedexra Macc U dHepruu | 23 Heaens
69 cBsi3u. JledexT macey CBSI3U aTOMHBIX si7Iep
OnuceIBaOT TpOIIeCC JICICHHS sapa aToMa ypaHa; | 24 Hemens §63
0 Henenue siaep ypana. Llennas OOBICHAIOT (U3NYECKUN CMBICT TOHATHH «IIemHast
peaxist peakmms», «KpUTHYECKash Macca»;  Ha3bIBAIOT
YCJIOBHS IPOTEKaHMs YIIPaBIIsieMOH 1IETHOM peakiuu
SAnepHsbiii peakTop. | Paccka3piBaloT 0 Ha3HAUEHUU SJEPHOTO peakTopa Ha | 24 Hexens §64
71 IIpeoOpazoBanue BHYTpPEHHEH | MEJUIGHHBIX  HEHTPOHaX, €ro YyCTpPOHCTBE U
SHEPTMH  ATOMHBIX  sJep B | IPHHIUIE IEHCTBUS
AJIEKTPUUYECKYIO DHEPTUIO
25 JlabopaTtopHas pabota Ne 8 [IpuMeHSAIOT 3aKOH COXpaHEHHS WMIyiabca s | 24 Hemens

«M3yuenue nenenus aaep ypaHa
1o gororpadusiM TPEKOB»
WHCTpyKTaX 10 TEXHUKE

0OBSICHEHHS ABUXKCHUSA IBYX AACP, O6p8.30BaBI_HI/IXC${
opu JACJICHHUU spa aToMa YypaHa, I[IPUMCHAIOT
3dKOHBbI COXPAaHCHUA MACCOBOI'0O YHCJia U 3apdja IJId
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0€30I1aCHOCTH

3aMMcy ypaBHEHUS SCPHOI peakluu

AtoMmHas sHepreTka. | Ha3pIBaroT yCIOBUSI TMPOTEKAHWsI TEpMOsAepHOU | 25 Hemens §65,67
3 TepmosinepHas peakius peakuuu; OPUBOIAT TMPUMEPHl  TEPMOSIACPHBIX
peakuuii
Bbuonornueckoe nericteue | HaspiBaroT (pu3nueckrie BETWYUHBI: TIOTJIONICHHAS | 25 Hexens §66
74 paauanuu nosa W3JIy4YCHHUS, KO3 UITUEHT Ka4yecTBa,
SKBHBAJICHTHAS /1032
JlaboparopHass pabora No 7 | U3MepsAOT  MOIIHOCTh  paauanuoHHoro  ¢oHa | 25 Hemens
™ «3mepenue €CTECTBEHHOI'0 | TO3UMETPOM; CPABHUBAIOT IMOTYUYECHHBII pe3yabTaT ¢
panuanoHHOrO ¢doHa | HanOONBPIIMM ~ JIOMMYCTHUMBIM ~ JIJISL  YeJlOBEeKa
JO3UMETPOM 3HaUCHUEM
HNHucrpykTax o TEXHUKE
0€30MacHOCTH
KonTponbhas padora 6 OnuceiBaroT MOJIETTb aToMa; oTpeneNsoT | 26 Henens
6 «CtpoeHne aroMa U aTOMHOTO CyMMapHBIA 3apsii JJIEKTPOHOB B HEUTPAIbHOM
ATpa» aToMe; 3alUCBIBAIOT W MPHUMEHSIOT MPH PEIICHUH
3ama4  QGopmMyny 3aKOHa B3aUMOCBSI3M MacChl U
SHEPrUM; PELIAloT 3aJ1a4M Ha pacuéT Aedexra Macc U
SHEPrMM CBSI3M aTOMHBIX  S7ep;  3alMCHIBAIOT
peakuuu o U 3 pacnazoB; ONpeAessiioT MaccoBOE U
3aps1I0BOE YKCIIA HJIEMEHTA IPU S ACPHOHN peakIuu
Crtpoenue u 3Bomtonus Beenennoit (7 yacoB)
Cocras, CTPOCHHE u | HaOmonator cnaiinel mnu ¢ororpaduu HeGecHbIX | 26 Henmens §68
1 IIPOUCXO0XKICHUE ConHeyHOH | 0OBEKTOB; HA3bIBAIOT IPYMIbI OOBEKTOB, BXOISIINX
CHCTEMBI B CoslHEUHyI0 CcHUCTEMY; IOPUBOJAT TPUMEPHI
W3MEHEHHsI BUJIA 3BE3/IHOTO HeOa B TEUCHHE CYTOK
Bonwmue mranetst ComHEeYHOM OOBACHSAIOT XapakTepHble OCOOEHHOCTH OONbIIHMX | 26 Hemens §69
8 CHCTEMBI TUIaHEeT
Bonwmme mranetsr ComHeYHOM AHanm3upyroT ciaiael wim Gororpadum TUTaHeT; | 27 HeAens §69
9 CHCTEMBI CPaBHUBAIOT IUIAHETHl 3€MHOW TPYIIbI, TUJIAHETHI-
THTaHTHI
80 Mausie Tena ConHeuHolt cuctemsl | OnuceiBaloT (otorpadun Manbix ten ConHeuHoil | 27 Hexens §70

CHUCTCMBI
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OOBACHAIOT (pU3NYECKUE MPOIECChl, Mpoucxoadue | 27 Heaens §71
81 CrtpoeHue, U3Ty4CHHS U B Henpax CoiHIIA W 3BE3N; HA3BIBAIOT MPUYHHBI
sBosronust CoHIIa U 3BE3] oOpazoBanusi mnsaTeH Ha ConHIe, aHAIU3UPYIOT
dotorpadun CoMTHEYHONH KOPOHBI U OOpa3oBaHUA B
Hel
OnuceBalOT  TpUM  MOJENM  HecTalMoHapHOW | 28 Henmens §72
82 Crtpoenue u 3Bomonus Beenennoit | Beenennoi, MPEJI0KEHHBIE dpuaMaHoM;
OOBSICHSIIOT, B YeM MPOSBIISETCS HE CTAllMOHAPHOCTH
Bcenennoii; 3anuceIBaoT 3aKOH Xa0071a
KonTponbhas padora 7 [lepeuncnsror  mIaHETHI 0  XapakTepHbIM | 28 Henmens
83 «CTpoeHue 1 IBOIOLUS OCOOCHHOCTSIM, HCIIOJIB3YIOT 3akoH Xabbna mpu
Bcenennon» peLIeHNnH 3a1a4
IToBTOopenwue (19 yacon)
[Mpumensitor  Gopmynsl s pacu€ra JaBICHUS
84 JlaBiieHME TBEPIBIX TEI, P (bopmy . b
. TBEPABIX TeJN, KUAKOCTEH, CHIIbI Apxumena, yciaoBus | 28 Heaens
KHUJKOCTEH U ra30B
TUTABAHUS TEJl MPHU PEIICHUH 32124
[Ipumensitor  Qopmynsl s pacuéta naBieHus | 29 Hexens
85 JlaBiieHre TBEPIbIX TEl, P! (popmy e b A a
. TBEPMABIX T, KUIKOCTEH, CHIIBI ApXUMeIa, yCIOBUS
KHUJIKOCTEH U ra30B
TJIaBaHMs TN MPU PEeUICHUH 3a/1a4
PaccunTEIBAIOT KOIHYECTBO TEILIOTHL, HEOOXomuMoe | 29 Hemens
86 TennoBsie siBNIEHUS JUISL HarpeBaHus Tena (OTJaHHOe TPU OXJIaXKICHUH ),
BBIJICITISIEMOE ITPU OTBEPICBAHUHN U TIOTJIONIAEMOE
TIpH TJIABJICHUH
PaccunThIBaIOT KOMMUYECTBO TEIUIOTHI, HeoOXoaumoe | 29 Hexens
87 TemmoBsie IBICHUS JUTSL HarpeBaHUs Tena (OTIaHHOE TIPH OXJIaXKICHUH ),
BBIJIETISIEMOE MIPU OTBEP/ICBAHUHU U TIOTJIONIAEMOE
TIPY TUIABJICHUH
. Pemarot 3agaun Ha mpuMeHeHue 3akoHOB Hetotona, | 30 Hemens
88 3aKOHBI B3aUMOJEHCTBHUS U
Ha JIBIDKCHUE B TOPU30HTAIBHOM U BEPTHKAITEHOM
TIBUKCHHUSI TETT
HaIpaBJICHUU
. Pemarot 3a7aun Ha mpuMeHeHue 3akoHOB Hetotona, | 30 Hemens
89 3aKOHBI B3aUMOJCHCTBUS U

JABMOKCHUSA TCJI

Ha JIBUKEHNE B TOPU30HTAIHLHOM U BEPTUKAJIBHOM
HaNpaBJICHUN
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90

Mexannueckas pabota u
MOIIIHOCTD, TPOCThIC MEXaHNU3MbI

[Ipumensitor  dopmynsl  pabOThl,  MOIIHOCTH,
SHEPTUM, YCJIOBHS paBHOBECHUS pblyara mpu
pelIeHnH 3a1a4

30 menens

91

Mexanuueckas padoTa u
MOIIHOCTb, MPOCThIE MEXaHU3MBbI

[Ipumensitor  Gopmynsl  paboOThl,  MOIIHOCTH,
SHEPruM, YCIOBUS pPAaBHOBECHS pblUara IpH
peneHny 3a1a4

31 "Henens

92

9J'IGKTpI/I‘l€CKI/Ie SABJICHUA

[Ipumensitor ¢opmynsl uisi pacuéra CHIIBI TOKa,
AJEKTPUUYECKOTO HAIMPSHKEHHUS, COMNPOTUBJICHUS U
JUIS  TIOCIEAOBAaTEIbHOIO W MapajljIeIbHOTO
COCIMHEHHS TPOBOTHUKOB JIsl pEIICHUS 3a/1a4

31 "enens

93

DNEeKTPUUYECKHE SIBICHUS

[Ipumensitor ¢dopmMynsl uisi pacuéra CHIBI TOKa,
AJEKTPUUYECKOTO HAIMPSDHKEHUS, CONPOTHBICHUS U
JUIS  TIOCIEAOBAaTENbHOIO W MapalljIeIbHOTO
COCIMHEHMS TPOBOTHUKOB ISl pEIICHUS 3a/1a4

31 "enens

94

3HeKTpOMaI‘HI/ITHI>I€ SABJICHUA

[IpumenstoT mpaBuiio OypaBuuKa, MpaBO PyKH U
neBoi  pyku, ¢opmyry Tomcona, dSHeprum
MarHMTHOTO T0JI TOKa, MOJYJII BEKTOpAa MAarHUTHON
WHIYKIMU [IPU pELICHUH 3a]a4

32 "Henensd

95

9J'ICKTpOMaFHI/ITHI>I€ SABJICHUS

[TpumenstoT npaBuiio OypaBuMKa, MPaBOd pPyKH H
neBol  pyku, ¢opmyny TomcoHa, sHepruu
MarHMTHOTIO IOJIA TOKa, MOZYJII BEKTOpAa MarHUTHON
MHIYKIMH [IPU pEIICHUH 3a]a4

32 "Henens

96

CBETOBBIE SIBJICHUS

Hcnonb3yloT 3aKOHBI OTPaXXEHHUS U IMPEIOMIICHHS
CBETa MpHU pEIIEHUHU 3aJad, CTPOAT H300paKkeHus,
JlaBaeMble JIMH30M, CTPOST N300pakeHUs B IJIOCKOM
3epKaie

32 "Henensd

97

CBeTOBbBIE SIBJIICHUS

I/ICHOJ'H)?:YIOT 3aKOHBI OTPAXCHUA W TPCIOMIICHUA
CBETa MpPHU PELICHUH 3aJa4, CTPOAT H300parKeHUS,
JaBaeMble JIMH30M, CTPOST N300pakeHUS B IJIOCKOM
3epKae

33 Henens

98

WroroBas koHTpoJsibHas paboTa

[Ipumensiror dopmynasl s pacuéra JaBICHUS
TBEPJBIX TEN, )KUJIKOCTEN; CUIIBI ApXUMeEa; yCIOBUS
MJIaBaHUSI T€JI TIPU PEIICHHUH 3aJ]a4; PACCUMUTHIBAIOT
KOJINYECTBO TEIJIOTHI, HE00X0IUMOE JUTSt

33 Henens
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HarpeBaHus Tena (OTHAHHOE TMPU OXJIAKICHHH),
BBIJICJISIEMOE TPU OTBEPJICBAHUM M TOTJIOIIAEMOE
IpU TUIaBJICHUH; PEIIAIOT 3a/layd Ha MpUMEHEHHUE
3akoHOB HbroTOHA, HA IBJKEHHE B TOPU30HTAIIBHOM
U BEpPTUKAJIbHOM  HAIMpaBJICHUHU;  MPUMEHSIOT
(dbopMyIibl  pabOTHI, MOIIHOCTH, HEPTHUHU, YCIOBHS
paBHOBeCHsl  pbluara Mpu  pELICHUH  3a/ad,
MPUMEHSIIOT TMPaBWIO OypaBYyMKa, MPaBOM PYKH U
neBo  pykw, Gopmymny Tomcona, dSHepruu
MarHUTHOTO TOJIsI TOKA, MOAYJISl BEKTOpa MAarHUTHOU
WHIYKIUA TP  pPEUIeHHH 3a/ay; HCHOJIb3YIOT
3aKOHBI OTPKEHHS M TPEJIOMIICHHUS CBETa MpHU
pelIeHrr 3aJad, CTPOST H300pakKeHHs], JaBacMbie
JIMH30M, CTPOSAT N300paKeHUs B IJIOCKOM 3€pKajie

99

AHanu3 BBINOIHEHUS padOThI

[Ipumensitor Qopmynbsl g pacuéta JaBICHUS
TBEPABIX TEJN, KUAKOCTEH; CHIIbI ApXUMEJIa; YCIOBUS
IJIJAaBaHUSI TEJl MPHU PELICHUM 337a4; PACCUUTHIBAIOT
KOJIMYECTBO TEIUIOTHI, Heo0XouMoe JUISI
HarpeBaHus Tena (OTIAHHOE MpHU OXJIAXKICHHUH),
BBIIENIIEMOE TIPU OTBEPJEBAHUU U TOIJIOLIAEMOE
IIpY ITUIABJIEHUM, DPEIIAIOT 3aJa4d Ha NPUMEHEHHUE
3aKkoHOB HbloTOHA, Ha IBUKEHHE B TOPU3OHTAIILHOM
U  BEpPTUKAJIbHOM  HAIPABICHUHU;  INPUMEHSIOT
(¢bopMynbl pabOThI, MOIIHOCTH, 3HEPTUH, YCIOBHS
paBHOBECHs]  pbluara IpU  pPELIEHUM 337134,
MPUMEHSIOT MpaBwiIo OypaBuMKa, MpPaBOM PyKH U
neBo  pyku, ¢Gopmyny Tomcona, sHeprum
MarHMTHOTO MOJI TOKAa, MOJIYJIsi BEKTOpa MarHUTHOM
UHAYKIMM TIpU PEUIeHMM 3a/1ad; MCIOJIb3YIOT
3aKOHBl OTPAKEHUS M TMPEIOMIIEHUS CBeTa IpHU
pelIeHUH 3ajJjad, CTPOST M300pakeHus, JaBaeMble
JIMH30M, CTPOAT N300paKeHUsI B IIJIOCKOM 3epKajie

33 "Henens

100

[IpakTHkyMm Mo pemenuto 3aaay

[Tpumenstor Qopmynsl g  pacuéra JaBICHHS
TBEPABIX TEJN, KUAKOCTEHN; CHIIbI ApXHMeJIa; YCIOBUS

34 uenens
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IJIJABaHUS TEJl MpPHU PEIICHUH 3a]a4; PACCUUTHIBAIOT
KOJIMYECTBO TEIUIOTHI, HEoOXxoIumoe I E:
HarpeBaHus Tena (OTHAHHOE TMPU OXJIAKICHHH),
BBIICIIIEMOE IIPU OTBEPJAEBAHUMU U IOIVIOLIAEMOE
IpY IUJIABJICHUH; PEIIAKOT 3aJayd Ha MPUMEHEHHE
3aK0oHOB HbloTOHA, Ha IBUKEHHE B TOPU3OHTAIILHOM
U BEPTUKAJIbHOM  HANPABICHUH;  IPUMEHSIOT
(dopmysbl pabOThl, MOIIHOCTH, DHEPTUH, YCIOBHSA
paBHOBECHs  pblyara OpW  PELICHUH  3ajady,
MPUMEHSIOT IpaBWwiIo OypaBuMKa, MPaBOM PyKH U
neBot  pyku, ¢opmyny TomcoHa, SHepruu
MarHMTHOIO I10JI TOKa, MOJlyJIl BEKTOpAa MarHUTHOM
WHIYKUMU TpU PElIEHUU 3a/ay; HCHOJIb3YIOT
3aKOHBl OTPAKEHUS M IMIPEJIOMIICHUSI CBeTa IpHU
pElIeHUH 3a7ad, CTPOST H300pakeHUs, JaBaeMble
JMH30M, CTPOSAT N300pakeHUs B IUIOCKOM 3€pKajie

101

[IpakTukyMm 1o pemeHuto 3agad

[Ipumensitor Qopmynbsl g pacuéta JaBICHUS
TBEPABIX TEJN, KUAKOCTEH; CHIIbI ApXUME/Ia; YCIOBUS
IUIaBaHMs TeJl TPU PELIEHUU 3a]a4; pacCUUTHIBAIOT
KOJIMYECTBO TEIUIOTHI, Heo0XoIuMoe IE
HarpeBaHus Tena (OTIAHHOE MpHU OXJIAXKICHHUH),
BBIIENIIEMOE TIPU OTBEPJEBAHUU M TOIJIOLIAEMOE
IIpY ITUIABJIEHUM, DPEIIAIOT 3aJa4d Ha NPUMEHEHHUE
3aKkoHOB HbloTOHA, Ha IBUKEHHE B TOPU3OHTAIILHOM
U  BEPTUKAJIbHOM  HAINPABICHUHU;  INPUMEHSIOT
(¢bopMyInibl pabOThI, MOIIHOCTH, HEPIUHU, YCIOBHS
paBHOBECHsI  pblyara IpU  pPELIEHUM 33734,
MPUMEHSIOT MpaBWwiIo OypaBuyMKa, MPaBOM PyKH U
neBod  pyku, ¢Gopmyny Tomcona, sHeprum
MarHMTHOTIO MOJI TOKa, MOJYJII BEKTOpa MarHUTHOMN
UHAYKIMM TpU PEUIeHMM 3a/1ad; MCIOIb3YIOT
3aKOHBl OTPAKEHUS M TMPEIOMIIEHUS CBeTa MpHU
pelIeHNH 3ajJjad, CTPOST M300pakeHus, JaBaeMble
JIMH30M, CTPOAT N300paKeHUsI B IIJIOCKOM 3epKajie

34 »wenens
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102

[IpakTHKyM 1O pEIIeHUIO 3a1a4

[Ipumensror  dopmyasl s pacuéra JaBlICHUS
TBEPJBIX TEJN, )KUJIKOCTEN; CUITBI ApXUMea; yCIoBUS
IJIaBaHUA TeJI MPH PEIICHUHU 3a7ad; PACCUUTHIBAIOT
KOJIMYECTBO TEIIOTHI, HeoOXomuMoe JUIS
HarpeBaHusi Teja (OTHAHHOE TIPH OXJIAXKICHHM),
BBIJICIIIEMOE MPH OTBEPACBAHUM M MOTJIOIMIAEMOE
MpU TUIABJICHUM; PElIAIOT 3a7a4d Ha TPUMEHEHHUE
3akOHOB HbIOTOHA, HA IBMKEHHE B TOPU30HTAIBHOM
U BEPTUKAJIBHOM  HANpaBiCHUH,  MPUMEHSIOT
(dbopMyIIbl  pabOTHI, MOIIHOCTH, HEPTHH, YCIOBHS
paBHOBECHUsl  pblyara MpUd  pEHICHUH  3ajady;
MPUMEHSAIOT TMpaBWIO OypaBuMKa, MPABOM PYKH U
neBot  pyku, ¢opmyny Tomcona, sHepruu
MAarHUTHOTO MOJI TOKA, MOJYJIsl BEKTOpa MArHUTHOMN
WHIYKUMA TIpU  PEUIeHUW 3a/ay; HUCIOIb3YIOT
3aKOHBl OTPaXEHUsSI M TNPEJIOMIICHUS CBETa IpU
pelIeHun 3ajlad, CTPOST H300pakKeHHS, JTaBacMbIc
JIMH30M, CTPOAT N300paKeHHS B TUIOCKOM 3€pKajie

34 »wenens
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