HOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma pa3paboTaHa Ha OCHOBE CIEIYIOIUX JOKYMEHTOB!

o @enepanbubiil 3ak0oH oT 29.12.2012 roga Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepanun»;

e ®denepanbHbIl TOCYJApCTBEHHBIN 00pa30BaTeIbHBIM CTAaHIAPT OCHOBHOTO OOILEro
oOpa3oBaHus;

e [Ipumepnas ocHOBHas 00Opa3oBaTeNbHAS MPOrpaMMa OCHOBHOTO 001Iero 00pa3oBaHus;

e [lpumepnas nporpamma no yueOHbIM npeameram. @usuka 7-9 kmaccel: mpoekT. - M.:
[Ipocsemenue, 2011 rox;

e [Iporpamma ocHoBHOro oouiero ooOpaszoBanusi. ®Pusuka. 7-9 xiaccel. ABTOphl: A.B.
[epsimkun, H.B. ®unonosuy, E.M. I'ytHuk (@usuka. 7-9 xinaccel: paboune nmporpaMmma K
muann YMK A.B.II, E.M.I'yrHuk: ydeOHo-MeTonudeckoe mnocobue/H.B.@dunoHoBuy,
E.M.I'yrauk. — [Ipoda, 2017.)

o @usuka. 9 k1. Meroauueckoe nocodbue/ E.M. I'yrauk, O.A. UepuukoBa. — M. : Jlpoda,
2016

o ®denepanbHbIi IEpeUeHb YUEOHUKOB;

e TpeboBanus k MTO;

e VYcras OY;

U OpHUEHTHPOBAaHA Ha KCIOJIb30BaHUE YUYE€OHO-METOJMUYECKOTO KOMIUIEKTa IO (U3HKe

A.B. IleppimknHa cucteMbl «BepTUKamby.

IIporpamma paccumtana B 9 kiacce Ha 102 wac/rox (3 uyac/Hea.) B COOTBETCTBHH C
l'onoBbIM KajeHTapHBIM y4eOHBIM TpagukoM padoThl mKoJdbsl Ha 2022-2023 y4eOHBIA TOA W
COOTBETCTBYET Yy4eOHOMY IUIAHY IIKOJIBI.

B mpomecce mpoxoxaeHHs MaTepuana OCYLIECTBISETCS MPOMEXKYTOUYHBIM KOHTPOJIb
3HAHUW M YMEHHUH B BUJE CaMOCTOSITENIbHBIX pabOT, TECTOBBIX 3a/laHUM, TBOpPUYECKUX padoT, 1Mo
MporpaMMe MpeIyCMOTPEHbI TEMaTHYECKHE KOHTPOJbHbIE pabOThl, B KOHIE y4eOHOTO roja —
WTOTOBast KOHTPOJIbHas paboTa 3a Kypc ¢us3nku B 9 kiacce.

1. [lnanupyemMblie pe3y/ibTaThl U3yYeHHsI Kypca GU3NKH.
JInyHOCTHBIE Pe3yabTAThI:

* copMUPOBAHHOCTH I[O3HABATEJIbHBIX HMHTEPECOB, HHTEIICKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEH yJanuxcs;

* yOEXIEHHOCTh B BO3MOXKHOCTU TIIO3HAaHUS MPHUPOAbI, B HEOOXOJWMOCTH pPa3yMHOTO
WCIOJIb30BAHUS JIOCTIDKEHUN HAyKM U TEXHOJOTMH s JajdbHEeHIero pa3BUTHUSA
YeJI0BEYECKOro oOIECTBa, YBaXKEHHUE K TBOPIAM HAYKH U TEXHUKH, OTHOIICHHUE K (PU3HKE
KaK 3JIEMEHTY OOIIIeueI0BeUECKON KYIbTYPhI;

*  CaMOCTOATEIbHOCTh B IPUOOPETEHNUH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHUN;

* TOTOBHOCTH K BBIOOPY KM3HEHHOTO IyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U
BO3MOXHOCTSIMU;

* MOTHBalUs O00pa30BaTEIbHON JIEATEIBHOCTH NIKOJBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTHUPOBAHHOTO MOAXO0A;

* (opmupoBaHUE IIEHHOCTHBIX OTHOIICHHUH APYT K APYTYy, YUUTEN0, aBTOPaM OTKPBITHH U
n300peTeHunil, pe3yapTaTaM 00ydeHHs.

MeTanpeaMeTHblIe pe3yJibTaThl:

* OBIIQJICHHE HAaBBIKAMU CaMOCTOSITENIBHOTO MPHOOpPETEHHsS HOBBIX 3HAHUI, OpraHu3aluu
yueOHOM NeATeNbHOCTH, TMOCTAHOBKU IIeJIeH, MIaHUPOBAHUS, CAMOKOHTPOJS U OIICHKHU
pe3ynbTaTOB CBOEH AESATENbHOCTU, YMEHUAMHU MPEABUIETH BO3MOKHbBIE PE3YIbTAaThl CBOUX
NENCTBU;

* TOHUMaHUE PA3THUUN MEXIY HUCXOJHBIMU (paKTaMU WM THIOTE3aMU JJISl UX OOBSICHEHUS,
TEOPETUYECKUMHU MOJICTISIMU U peaJbHbIMU OOBEKTaMH, OBIIAJICHHE YHUBEPCAIbHBIMU
yu4eOHBIMU JIEHCTBUSIMU Ha TpHMepax TUMOTe3 JUid OOBSICHEHUS HU3BECTHHIX (DaKTOB U
AKCMIEPUMEHTATbHOM TMPOBEPKH BBIJIBUTAEMBIX THIIOTE3, pPa3pabOTKU TEOPETHYECKUX
MOJIEJIEW MPOLIECCOB WM SIBJICHUI;



(dopmMupoBaHHE YMEHHI BOCIPHHUMATh, IepepadaTbIBaTh U MPEABSIBIATh HHPOPMALIUIO B
CIIOBECHOHM, 00pa3HOW, CHMBOJMYECKOW (opMax, aHAIM3UPOBAaTh M IepepadaThIBaTh
IMOJIYYCHHYIO I/IH(bOpMaI_II/IIO B COOTBCTCTBHHM C IIOCTABJICHHBIMH 3aaadaMH, BBIACIATH
OCHOBHOC COACPIKAHUC NPOUYUTAHHOI'O TCKCTA, HAXOJAUTH B HCM OTBCTHI HA IMOCTABJICHHLIC
BOIIPOCHI U U3J1araTh €ro;

npuoOpeTeHUE OMbBITA CAaMOCTOSTEIFHOIO IIOMCKa, aHalinW3a M 0TOopa MHPOpPMALUU C
HCIIOJIb30BAHHUEM PA3JIMYHBIX MCTOYHHUKOB W HOBBIX I/IH(bOpMaIII/IOHHI)IX TEXHOJIOTUHU JJIs1
pPCeIICHMA MMO3HABATCIIbHBIX 3a/1a4;

PasBUTUC MOHOJIOTHYECKON H I[HaHOFI/I‘{CCKOﬁ pcun, YMCHHA BbIpaXaTb CBOHM MbLICIU H
CIOCOOHOCTH BBICIYIIMBATh COOECeTHNKA, TOHMUMATh €ro TOYKY 3pEHHs, MPH3HABaTh
IIpaBo JPYroro 4€JI0BEKa HA NHOC MHCHHUC,

OCBOCHHEC ITPpHUEMOB IICfICTBHfI B HCCTAHAAPTHLIX CHUTYyallUAX, OBJIAJCHUC 3BPUCTHYCCKUMU
METO/IaMH peLleHus Ipooem;

dbopmMupoBaHrEe yYMEHHUU palboTaTh B TPYIMINE C BBHINOJHEHUEM PA3IMYHBIX COLHUAIBHBIX
pOHCﬁ, MNpEACTAaBJIATE U OTCTAUBAThL CBOU B3TJIAABI U Y6€)KI[6HI/I$I, BE€CTU AUCKYCCHUIO.
IIpeameTHbie pe3yabTaThl:

BbInycKHHK Hay4YUTCS:

coOnrofaTh mpaBwiia O€30MaCHOCTH M OXpaHbl Tpylda Mpu paboTre ¢ Y4eOHBIM U
1abopaTopHBIM 000PYI0BAHUEM;

MMOHUMATh CMBICII OCHOBHBIX (PH3WYECKHMX TEPMUHOB: (u3nueckoe Teso, (PpU3NYecKoe
SIBJICHUEC, (1)I/I3I/I‘—IeCKa$I BCJINMYMHA, CAMHUIBI U3MEPCHUS;

paciio3HaBaTb HpO6J'IeMI)I, KOTOPBIE MOKHO PCIIWUTH IMPHU MOMOINU q)HSH‘IeCKI/IX METO/I0B,
AHAJIIM3UPOBATE OTACIBHBIC OTallbl IMPOBCACHUA I/ICCJ'IG)IOBaHI/Iﬁ U HHTCPHPETUPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

CTaBHTH OIIBITHI 110 UCCIICOBAHUIO (PU3UICCKUX SBJICHUN WM (U3NIECKUX CBOKMCTB Tel 03
WCIIONIb30BAHUS TIPSMBIX HW3MEPECHHM; TpH dSTOM (GopmMyaupoBaTh mpoodiieMy/3anauy
y4eOHOTO JKCIMEPUMEHTa; COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO OO0OpYIOBaHWS;
MIPOBOJIUTH OTBIT B (POPMYITHPOBATH BHIBOJIBI.

MMOHUMATh POJIb SKCIIEPUMEHTA B TIOJYYEHUH HaAYyYHOW HH(POPMALINH;

MPOBOJIUTH MPSIMbIE U3MEepeHHs (PU3NYECKUX BEIHMYUH; IPU 3TOM BBIOMPATh ONTUMAIIbHBIN
crnoco0 W3MEpeHUsT W KCIOJIb30BaTh IPOCTEHIINE METOJbI OICHKH IOTPEITHOCTEH
HU3MEpPEHUI.

MPOBOJIUTh HCCIICJIOBAHUE 3aBHUCHUMOCTEH (H3MUECKUX BEIMYMH C WCIOJIb30BAaHUEM
NPSIMBIX M3MEPEHHI: NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpOBATh pPE3yJbTaThI
MOJIy4CHHOUM 3aBUCHMOCTH (DM3WYECKUX BEIMYMH B BUAC TAOMMII U TpadUKOB, IelaTh
BBIBO/JIBI TIO PE3YJIbTaTaM UCCIICIOBAHMS,

MIPOBOJIUTh KOCBEHHBIC U3MEPEHUS (PU3UYCCKUX BEIMYUH: MPH BBHIIOJHCHUU H3MEPEHHIM
coOMpaTh 3KCIEPUMEHTAILHYIO YCTAHOBKY, CIEAys TPEUIOKEHHOW WHCTPYKIIUH,
BBIUMCIIATh 3HAUCHHE BEJIMYWHBI M aHAIU3UPOBATh IOJyYCHHBIC PE3YIbTAaThl C Y4ETOM
3aJJAHHOW TOYHOCTH M3MEPCHHIA;

aHAJM3UPOBATh CUTYAIlMH IPAKTHKO-OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTh B HHX
MPOSIBJICHUE H3YYCHHBIX (U3NYCCKUX SIBICHUH WJIM 3aKOHOMEPHOCTEH M TPUMEHSTH
UMEIOIINECS 3HaHUS I UX 0ObICHEHMS,

MIOHUMAaTh MPUHIIMIIBI IEHCTBUS MAIlIMH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB, YCIOBUS UX
0€30I1aCHOT0 MCII0JIb30BaHMsI B IOBCEHEBHOM KHU3HH;

UCIOJb30BaTh NPU BBIMOJHEHUHM Y4eOHBIX 337a4 HAyYHO-TIOMYJISIPHYIO JIUTEpaTrypy o
(bU3NYECKUX SABJICHUSX, CIPABOYHbIE MaTepHallbl, pecypchl IHTepHeT.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

0CO3HABAMb  YEHHOCMb  HAYYHLIX  UCCIe008AHUL, PpOab  QU3UKU 6  pacuiupenuu
npeocmasieHuil 06 OKpysicarouwem mupe u ee 6K1a0 8 yiyduleHue Kaiecmea HCUsHu,
UCNONb308aMb NpUEMbl NOCMPOEHUs Gu3uyeckux mooeneil, Noucka u @opmyauposKu
00KA3amenbCmse  8blOGUHYMbIX  2UNOMe3 U Meopemudeckux 6bl60008 HA  OCHOBE
IMAUPUYECKU YCIMAHOBTIEHHBIX (DAKINO8;

CPABHUBAMb MOYHOCMb USMEPEHUS PUBUYECKUX BENUYUH NO BEUYUHE UX OMHOCUMETbHOU
nozpewHocmu npu NPo6eoeHUl NPAMbIX U3MEPEeHUl;



*  CaMOCMOAMENbHO NPOBOOUMb KOCEEHHble UMEPeHUs U UCCAe008AHUS  QUIUYECKUX
BeIUYUH C UCHOIL30BAHUEM PA3IUYHBIX CNOCOO08 USMEPEeHUsl (DU3UYECKUX BelUYUH,
8bI0UpamMb  cpeoCmea UMepeHUuss C Y4emom HeoOXOOUMOU MOYHOCMU UMEpPEeHUl,
000CHO8bIBAMb  8bIOOP CNOCOOA  U3MEPEHUs, AOeK8AMHO20 NOCMABIEeHHOU 3adaue,
npoBoOUMb OYEHKY 00CMOBEPHOCMU NOLYYEHHBIX PE3YIbMamos;

*  goCHpuHUMaAmMb  UHDOPMAYUIO  PUUYECKO20  COOEPAHCAHUSL 6  HAYYHO-NONYJAPHOU
Jqumepamype u cpeoCmeax MAacco8ou uHgopmayuu, Kpumuiecku OYeHU8ams noay4eHHyro
ungopmayuro, anaruupys ee cooepicanue u OaHHvle 00 UCMOYHUKe UHDOpMayuu,

° co030a6amob coOCMEeHHbIe NUCbMEHHbLE U YCmHble COOéLL[@HHﬂ o qbu3uttec:<ux A6JIEHUAX HA OCHO6€e
HECKOJIbKUX UCMOYHUKOB qubopMauuu, conpoeoofcdamb 6blCmynjieHue npe3eHmaL;ueL7, yuumbosledas
0CcobeHHOCIU AYOUMOPUL C8EPCMHUKOB.
bonee neranbHO TIAaHUpYEMBbIE pe3yiabTaThl OOYYEHHS MPEICTABICHBI B TEMaTHYECKOM

TIJIAHUPOBAHUH.

2. Conep:xanue Kypca pusuku B 9 Kiacce
®duznyeckoe 00pa3oBaHWE B OCHOBHOM WIKOJIE JOJKHO 00OecneduTh (OpMUPOBAHUE Y
oOyyaroluxcs TMpeACTaBICHUI O HayyHOM KapTHUHE MHpa — BaXHOTO pecypca Hay4dHO-
TEXHUYECKOTO MpOrpecca, O3HaAKOMJIEHUE 00ydaromuxcs ¢ GU3NYECKUMU U aCTPOHOMUYECKUMU
SABJICHUAMHA, OCHOBHBIMU IPUHIUIIAMHA pa6OTBI MEXAaHN3MOB, BBICOKOTECXHOJIOT'MYHBIX yCTpOﬁCTB u
npuOOpoB, pa3BUTHE KOMIIETEHIMH B pEHIEHUH HWHXKEHEPHO-TEXHUYECKUX M  HaydHO-
UCCIIEI0BATENIbCKUX 3a/1ay.

Conep:xanue kypca pusuku B 9 Kiacce

3aKoHbI B3auMo/eiicTBUS U ABMKeHus Te (33 4.)

MarepuanbHass Ttouka. Cucrema otrcuera. [lepemenienue. CKOpOCTh MNPSIMOJTMHEHHOTO
paBHOMEpHOTO JABIKEHUs. [IpsamMonuHeiiHoe paBHOYCKOPEHHOE IBU)KEHHE: MTHOBEHHAsI CKOPOCTb,
yCKOpeHue, nepemenienue. I'paduku 3aBUCHMOCTH KMHEMAaTHYECKUX BEIMYUH OT BPEMEHH IpU
PaBHOMEPHOM M PaBHOYCKOPEHHOM IBMKEHUHU. OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUXKEHUSI.
l'eouenTpuueckass M TelUOIEHTPUYECKass cHUCTeMbl Mupa. MHepuuanbHas cucreMa OTCYETa.
3akonbl Hprotona. CpoOoaHoe maaenwe. HeBecoMocTh. 3akOH BCEMUPHOTO TATOTCHHS.
UckyccTtBennble cnyTHUKM 3emid. Mmnynbc. 3aKOH COXpaHEHMsI HMMITYJbCa. PeakTMBHOE
JIBUKCHHE.

@ponmanvras 1abopamopHasn paboma:

Ne 1. UccnenoBanrie paBHOYCKOPEHHOTO JIBIXKEHUS 0€3 HauaabHOU CKOPOCTH.

Ne 2. I3mepenue yckopeHus CBOOOAHOTO MaICHUS.

Mexannvyeckue Kojie6anusi u BoJHbI. 3ByK (15 4.)

Konebarenbnoe nemwxenue. Konebanus rpy3a Ha mnpyxkuHe. CBoOoaHble KoseOaHUS.
KonebarenbHas cucrema. MasTHUK. AMIUTUTY/a, NIEPUOJ, YacToTa KoJsiebanuii. ["apMoHnveckue
kosnebanus. [IpeBpaiieHue SHEpruu Mpu KoieOaTeNbHOM ABMXKEHHUU. 3aTyXarollue KoJieOaHwHsl.
Breinyxkaennole konebanusa. Pesonanc. PacmpocTpaneHue konebaHMii B yIPYruxX —cpenax.
[Tonepeunsie U TpoAosabHBIE BONHBI. J{nnHA BONHBL CBS3b JUIMHBI BOJHBI CO CKOPOCTBIO €€
pacmipocTpaHeHus: U epruoIoM (4acToToi). 3ByKoBbIe BOJIHBI. CKOpOCTh 3ByKa. BricoTa, TeMOp u
IPOMKOCTB 3BYyKa. DX0. 3ByKoBO# pe3oHaHc. MHTepdepeHIus 3ByKa.

Dpoumanvras 1abopamopuas paboma:

Ne 3. HUccnenoBanue 3aBUCUMOCTH TEPUO/a U YaCTOTHI CBOOOJHBIX KOJIeOaHUN MasTHHKA
OT €ro JUIUHBI.

DJIeKTPOMarHuTHoe moJie (24 4.)

OpHOpOHOE M HEOJHOPOJHOE MarHuTHoe mnose. HampaBiieHue TOka W HalpaBieHHE
JUHUNA ero MarHuTHOro mnouis. [IpaBuino GypaBumka. OOHapyxeHue MarHuTHoro mnois. Ilpasuiio
neBol pyku. HMHAaykuust MarHuTHOro nosil.  MarHuTHbl  noTtok.  Ombir - @apages.
OnexTpoMarHuTHas uHAykuus. Hanpasnenue muaykunonHoro toka. IIpaBuno Jlenua. fSBnenue



camounaykuuu. Ilepemennsiii Tok. I'eHeparop nmepemenHoro Toka. IIpeoOpazoBanue >HEpruu B
anekTporeneparopax. Tpancopmarop. Ilepemadya smeKTpHUECKOM SHEPrUM HA PACCTOSHHE.
DONEeKTpOMarHUTHOE  ToJ€.  OJIEKTPOMarHUTHble  BOJHBL ~ CKOpPOCTh  paclpoCTpaHEHHUS
AJIEKTPOMArHUTHBIX BOJH. BiMsHHE 3J€KTpPOMarHUTHBIX M3JIyYEHUH Ha JKMBBIE OpPraHU3MBI.
Konebarenbublit kouTyp. [losrydenne 3nmekTpoMarHuTHBIX KosieOaHuid. [IpuHIMIIBI pagnoCBs3u U
teneBuaeHus. HTepdepeHiys cBera. JJIeKTpOMarHuTHas npupoja cBeta. [Ipenomienue cBera.
[Toxazatens mpenomnenus. Jucnepcust ceera. Lipera ten. Crektporpad u crneKTpockomn. Twurier
ONTUYECKUX CNEKTpoB. CnekTpaiabHbli aHanu3. llornomieHue u HcmyckaHUe CBeTa aTOMAaMHM.
[IpoucxoxkaeHue JIMHENYaThIX CIEKTPOB.

@ponmanvuas 1abopamopHasn paboma:

Ne 4. 3yuenue siBieHUsI IEKTPOMArHUTHOM UHTYKIIUH.

Ne 5. HabGnroneHue CrjionIHoro v IMHEWYaThIX CIIEKTPOB MCITYCKaHUS.

CtpoeHue aToMa u aToMHOro siipa. Mcnosib3oBanue d3Hepruu aToMHbIX siaep (19 4.)

PannoakTHBHOCTh KaK CBHJETEIHCTBO CIIOKHOTO CTPOEHHUs aTOMOB. AJjb(a-, Oeta- u
ramMma-usnyuenusi. Onbitel Pesepdopaa. Anepuas monens atoma. PamnoakTuBHBIC TTpEBpaICHUS
aToMHbIX snep. CoxpaHEHHE 3apsAJ0BOTO W MAacCOBOIO YHCEN TMPU SIEPHBIX PEaAKIHUIX.
DKCHEepUMEHTAIBHBIE METOJbl HCCIAEAOBaHUS dacTHll. [IpOTOHHO-HEUTpPOHHAsT MOJEh spa.
Du3nYeCcKuit CMBICI 3apsI0BOTO U MaccoBoro uucel. M3oromsl. [IpaBmia cMemenus s anbda- u
OeTa-pacrmaja MpU SACPHBIX pPEaKIHsIX. JHEPTHs CBs3UM 4YacTuil B siape. Jlemenue siaep ypasa.
emnast peaknusa. SnaepHas »HepreThka. OKOJOTHYECKHE TPOOIEMBI pabOThl  aTOMHBIX
anektpoctaniui. Jo3umerpus. [lepunon nonypacnana. 3akoH paguoakTUBHOTO pacnana. BiusHue
PaIOaKTUBHBIX U3TyUYEHUN HA )KUBBIC OpraHu3Mbl. TepmosiepHas peakuus. MIcTouHnuky sHEprun
CoJiHIIa ¥ 3BE3]I.

@ponmanvuas 1abopamopHasn paboma:

Ne 6. I3MepeHue ecTeCTBEHHOTO paIMalliOHHOTO (JOHA TO3UMETPOM.

Ne 7. N3yuenue aenenus siapa aroma ypaHa mo ¢ororpaguu TpeKoB.

No 8. Onenka nepuoaa mojiypacnaja HaXOIAIIMXCS B BO3AYyXE MPOAYKTOB pacraja rasa

panoHa.

Ne 9. N3yueHue TpeKoB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (poToTpadusim.

Ctpoenue u 3BoJonus Beesennoii (6 4.)

CocraB, ctpoenue u mpoucxoxaeHue ConHeuHOW cucTembl. [lmaHeTsl W Manbple Tena
Conneunoit cucteMbl. Ctpoenuwe, uznydenue W sBosronus Comxna u 3Be3n. CrpoeHue u
3BoJIIONMA BeeaeHHo.

O6o6marouiee nopropenue (5 4.)



TemaTn4veckoe IJIAaHUPOBAaHUE 9 kiaacc

HaszBanue pasgenos, | Koa-Bo Ilianupyemble pe3yJibTaThl Kontpoas
TeM 4aC0B JIMYHOCTHBIE npeAMeTHbIe MeTanpeaMeTHbIe

3akoHbI 33 ® copmMupoBath BoinyckHMK HAy4YHTCS: Pezynamuenvie: IIpoBepka

B3aUMOJEHCTBUS H MO3HABATENLHBLIA MHTEPEC | * PACIO3HABATh MEXAHHUECKHE SBIEHUA U OOBSACHATH HA | ® OBIAJEThH HAaBBIKAMHU | BBIIIOJIHEHUS

JBUKEHUS TeJl Hu TBOPYECKYIO | OCHOBE HMMEIOIIMXCSl 3HAHMH OCHOBHBIE CBOMCTBA MM | CaMOCTOSITETBHOTO npuoOpeTeHus | AOMAalIHUX
WHULIUATHBY, YCIIOBUSl TPOTEKAHMUA OTHUX SIBJICHUN: PABHOMEPHOE U | 3HAHMM IO KMHEMATHKE W JUHAMHUKE | 3aJaHH,
CaMOCTOSITEILHOCTh B | HEPAaBHOMEPHOE JIBHKEHHUE, paBHOMEpHOE M | Ha OCHOBAHHH JIMYHBIX HAOIOJCHHI; | CAMOCTOATEILHBIC
MpHOOPETEHUH 3HAHUK 1O | PAaBHOYCKOPEHHOE MPSAMOJTUHENHOE JIBWKEHUE, | o OBIAJETH HaBbIKAMHU | PaOOTHL,
KMHEMAaTHuKe U JAMHaAMUKE, | OTHOCUTCIIbHOCTh MCXaHUYECKOI'0 ABHKCHUA, CBO60)IHO€ CaMOCTOSTEIbHON IIOCTAaHOBKHU LEIu, J'Ia60paT0pHI>I€
MPaKTUYECKUE YMEHHUS,; NajieHHe Tejl, PaBHOMEPHOE [BIXKEHHE 110 OKPYXHOCTH, | [IaHMpOBAaHUA XOAA OSKCIIEPUMEHTA, paboter Ne 1,2,
° (:(l)opMI/Ip()BaT]J HHEPpUHA, BSaPIMOZ[eﬁCTBI/Ie TECJ1, pCAKTUBHOC JIBMXKCHUC, CaMOKOHTpPOJISA u OLICHKH | OIBITHI,
LIEHHOCTHOE OTHOIIEeHUEe | * OIMChIBATH HM3YUCHHBIC CBOMCTBA TCII U MCXaHUYCCKUC pe3ynbTaToB U3MEPEHUS npu MMpEe3CHTAllNN u
JpYT K IpYyry, K YUYHUTEIIO, SABJICHUSA, HUCIIOJIb3YA (l)I/ISI/I‘{eCKI/Ie BCJIMYUHBI: 11YThb, BBITIOJTHEHUU noManiHux | AOKJIaJbl,
K pe3yJibTaTaM o6yquy];[; MEpEMECIIEHUEC, CKOPOCTh, YCKOPEHHUE, NEPUOJ o6pa1ueH1/m, DKCIIEPUMEHTAIbHBIX 33_213_}{]/11‘/'1, CTapTOBbIﬁ
® HCIIOMB30BATH Macca Tena, Cuna (Cuna TSHKECTH, CHJa YIPYTOCTH, CHJIA | 7aGopaTOPHBIX paboT; KOHTPOJIb,
JKCIIEPUMEHTAIIBHBIN TPCHHS), ~ MMITYIbC — TeNla, KHHETHYCCKas —OHEPrus, | e Hay4UThCS camocTosTenpHo | KOHTPOJIbHAA
METOM HccieqoBanus mpu | [NOTCHUMATIbHAs SHCPrus; MNpH ONHCAaHMM IPAaBWIBHO | yckath, OTOMpAaTh W aHAIU3UPOBAThH pabora Ne 1,

TPaKTOBaTh (PM3HUUCCKHUIA CMBICIT HCIIOIb3YEMbIX BEIHYHH, 3ayeT Ne 1.

U3YYEHUU KUHEMaTUKU U
JTUHAMUKH,

® yMeTh HPUHUMAThb
CaMOCTOSATEIbHBIC

peienusi, 00OCHOBBIBATH
U OLICHHBATh PE3YJIbTATHI
CBOUX JICHCTBHM,
NPOSBIIATE  UHULUATUBY
pu H3y4eHUH

KWMHEMATHUKU U IUHAMUKU,

ux 0603Ha‘IeHH$[ U CIUHULbI I/I3MCpCHI/IH, HAXOOUThb
(hopMynbl, CBSI3bIBAOIIME JAHHYIO (U3UYECKYIO BEIUYUHY
C JpYyrUMH  BEJIIMYMHAMH, BBIYHCIATE  3HAYCHUE
(u3nUeCKoii BETUYUHBI,

* AHAJM3MUPOBATh CBOMCTBA TEJ, MEXaHWYECKUE SBIICHUA
U TPOLECChl, HCIONb3ysd (HU3MYECKUE 3aKOHBI: 3aKOH
COXpAaHEHHSI DHEpPrHH, 3aKOH BCEMHPHOIO TATOTECHUS,
TPUHITUTL CYNEepIIO3UIUU cui (HaxOXKIEHNE
paBHozeiicTBytomieit cmisl), [, I u Il 3akonsr HeroToHa,
3aKOH COXpaHEHHUs HWMIYIbca; MPH OSTOM pa3iInyaTh
CIIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U €0 MaTeMaTHYECKOe

BBIPA)KCHUE;
* pasnnyaTh OCHOBHBIC TIPU3HAKU N3Y4EHHBIX
¢usmueckux MOJETCH: MaTepHasbHas TOYKa,

MHEpUUaabHas CHCTEMA OTCUETa;
* pemiaTh 3a1a4yd, UCHONb3Ys (HU3MUECKHE 3aKOHBI (3aKOH
COXpAaHCHMS DHHEPIMH, 3aKOH BCEMHUPHOTO TATOTEHUS,
npuHuMn cynepnozuuuu cui, I, I u 11l 3akonsr HetoToHa,
3aKOH COXPaHCHHS MMITYJIbCa) B (POPMYIIBI, CBSI3BIBAIOIITIEC
(m3ndyeckne BeNWMYWHBI (TIyTh, CKOPOCTB, YCKOpEHHE,
Macca Tefa, IUIOTHOCTh BEIIECTBA, CHJIA, UMITYJIbC TEIa,
KWHETHYECKass SHEPrHsA, MOTECHIMANbHAs SHEPrHs, CHia
TPEHUS CKONBXKEHUs, KOOQ(UIIMEHT TpeHns): Ha OCHOBE
aHaJM3a yCJIOBMA 3a/aud 3alKCBIBATh KPAaTKOE YCIIOBHE,
BBIIENATD (PM3MUYECKHE BEIMYMHBI, 3aKOHBI M (HOPMYIIHI,
HEOOXOAMMBIC Ul €€ PEIICHHs, NPOBOAWTH pacyeThl U

undopmanmio B ceru UHTepHer,
CIIPABOYHOM JIUTEPATYPE;
Ilo3nasamenvnvie:

® BOCIIPUHUMATh U TIEPEBOIUTH
yCIOBUSI 3aad B CHUMBOJIMYECKYIO
dopmy;

[ ]

® HAXOAUTh B TEKCTe TpeOyeMyro
uHbOpMaLUIO (B COOTBETCTBUH C
LESIMU CBOEH AESTENBHOCTH);

® OpDHEHTHPOBATHCS B COAEPKAHUU
TEKCTa, OHUMATh LIEIOCTHBIA CMBICI
TEKCTa, CTPYKTypPHPOBATh TEKCT;

e oTOMpaTh u aHAJIM3UPOBATh
MHPOpPMALMIO 1O KHHEMAaTHKe W
JMHAMHUKe C romorneto MHaTepHeTa;

® HAyIUTHCSA OLICHUBATh PE3YIbTaThI
CBOCH ICSATEIHLHOCTH,

® yMETh IPEABHUAETH BO3MOXKHBIC
pe3ysbTaThl, TOHMMAThb PA3IHUHA
MEXAY HCXOIHBIMH (aKkTaMu W
THIIOTE3aMH TSI MX OOBSCHEHHS,
MEXAY TEOPEeTHYECKOW MOAENBI0 M
peabHBIM OOBEKTOM;
® yMETh
9KCIIEPUMEHTAIEHYIO

MPOBOJUTH
MPOBEPKY




OllEHUBATh  PEajbHOCTh
(hu3NUECKO BETUYNHBIL.
BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS :

* UCNOTBL306AMb 3HAHUSA O MEXAHUYECKUX SGICHUAX 8
NOBCeOHEeHOU dicuU3HU 0151 obecneveHnus 6e30nacHOCU
npu  obpawenuu ¢ npubopamu U - MEXHUYEeCKUMU
yempotcmeamu, 01 COXPAHEHUs1 300P06bsi U COONI00eHUs!
HOPM 3KONIO2UYECKO20 NOBEOEHUsi 8 OKpyJicalowell cpede;
nPUBOOUMb  NPUMEPbL  NPAKMUYECKO20  UCHOTb308AHUL

MOJTYUYCHHOI'O 3HA4YCHUA

Qusuyeckux  3HAHULL O  MEXAHUYECKUX SAGIEHUSX U
QusuuecKux — 3aKOHAX,  9KOIOSUYECKUX — NOCAeOCMEUll
UCCNe008AHUL KOCMUYECKO20 NPOCHPAHCME;

* pasnuuame  cpanuybl  NPUMEHUMOCTU  PUIUYECKUX
3aKOHO8, noHumMamao 6ceoOuull xapaxmep
@yHoamenmanbHblx  3aKOHO8  (3AKOH — COXPAHEHUs.

MeXAHUYeCKoU OSHepeuU, 3aKOH COXPAHEHUs. UMNYIbCd,
3GKOH ~ BCEMUDHO20 —MS2OMEHUs}) U  OZPAHUYEHHOCHb
UCNONBb30BAHUSL YACHHBIX 3AKOHOB;

* HAXOOUMb  AOEKEAMHYIO — NPEOIONCEHHOU  3a0aue
Qusuueckylo modenv, paspeuwiamv npooremy Kaxk Ha
OCHOBe — UMEIOWUXCSL — 3HAHUIL N0 MeXaHuke ¢
UCNONBb306AHUEM MAMEMAMUYECKO20 annapama, mak u
npU NOMOWU MEMoO08 OYEHKU.

BBIJIBUHYTHIX I'MIIOTE3;
Kommynukamueuble:
® pa3BMBaTb MOHOJIOTMYCCKYIO u
JAUAJIOr'MYCECKYIO pE€Yb;

® yMeTh BOCIIPUHHMATh
nepepabaTbiBaTh W OPEIBSIBIATDH
HHPOPMAIUIO B CJIOBECHOM,
0o0pa3Hoil (opmax, BBIPaXKaTh CBOH
MBICTIH,  CIyIIaTh  COOECENHHKA,
NPUHAMATh €r0  TOYKY  3PEHHs,
OTCTaWBaTh CBOK TOUYKY 3PEHHS,

BECTU JUCKYCCHUIO;
® YMCTh pa60TaTL B I'pynime.

Mexanuueckue
K0J1e0aHNsI ¥ BOJIHBI.
3ByK

15

e chopMupoBaTh
IIO3HABATEIIbHBII MHTEpEC
u TBOPYECKYIO
HMHUIMATHBY,
CaMOCTOSITETIbHOCTD B
MpuOOpeTeHNH 3HAHUH O
MEXaHUIECKHX
KoneOaHusIX H
3BYKE,
YMEHHS,
e copmupoBath
LICHHOCTHOE ~ OTHOIICHHE
ApYT K Apyry, K y4UTEI0,
K pe3ynbTaTaM 00ydeHHS;
® JCIIOJIb30BATh
SKCIIEPUMEHTAIBbHBIN
METOJI MCCIIEIOBaHMSA MPHU
M3Y4EHUH MEXaHWIECKUX
KoJIeOaHM U BOJIH,

® yMeTh MIPUHAMATh
CaMOCTOSITEIbHBIE
pemeHusi, 0OOCHOBBIBATH
U OIEHWBATH PE3YIbTATHI

BOJIHAX,
MIPaKTUIECKHE

BbinycKHUK HAY4YUTCS:

* pacro3HaBaTh MEXaHUYECKHE SIBJICHHS U OOBSCHATH HA
OCHOBE HMEIOIIMXCS 3HAHUH OCHOBHBIC CBOMCTBA WU
YCIOBHSL TPOTEKAHUs OTHX SBJCHHI: KonebaTenbHOe
IBIDKEHHE, PE30HAHC, BOTHOBOE ABIDKEHUE (3BYK);

* ONNCHIBAaTh U3yUCHHBIE CBOICTBA TEI U MEXaHHUYECKHE
SIBJICHUSI, UCTIONB3Ysl (DU3NUECKHE BEIUYUHBI: aMIUIUTY]IA,
MepUo]] W YacToTa KoneOaHui, ATMHA BOJHBI U CKOPOCTH
€e  pacmpoCTpaHEHWs; TpH OINHCAHUH  IPABHIHHO
TPAKTOBATh (PH3MUECKUNA CMBICT HCIOIB3YEMbIX BEIHYUH,
uXx OOO3HAa4YeHHWs ¥ eAWHUIBI W3MEPEHUs, HaXOAUTh
(hopMyIBI, CBA3BIBAIOIINE TAHHYIO (U3UIECKYIO BEIIMIUHY
C JpYyrUMH  BEIMYMHAMH, BBIUHCIATE  3HAYCHHE
(hM3MIEeCKOi BETMINHEL;

* pa3Iu4aTh OCHOBHEIE
(hm3IIeCKUX MOJIeNeH;

* pemaTe 3aJadd, WCHONB3YysS (U3NYECKHE 3aKOHBI H
dopmynbl,  CBA3BIBAlOMME — (DU3WYECKAE  BEITHMUIMHEI
(ammmuTya, IEPUOI U YACTOTa KONeOaHuUH, MITHHA BOJTHEI
W CKOPOCTH €€ pPacHpOCTpaHEHWs): Ha OCHOBE aHaJM3a
YCIIOBHS 33a[1a9d 3aMUCHIBATh KPATKOE YCIIOBHE, BEIICIATH
(m3nyeckne — BENWYMHBI, 3aKOHBI W (hopMyIsl,
HEOOXONUMBIC IJISi €€ PEIICHHs, MPOBOAWTH PACUCTHI U

TIpU3HAKA N3 YyYCHHBIX

Pezynamuenuvie:
® OBJIAZICTD HaBBIKAMHU
CaMOCTOSITENILHOTO ~ TPHOOPETCHUS

3HAHUM 0 MEXaHHUYECKUX KOJIEOaHHIX

W BOJHAX, 3BYKe Ha OCHOBaHHH
JIMYHBIX HAOJIIOLCHNUN;
® OBIIAJZICTh HABBIKAMH

CaMOCTOSITEILHOM IMOCTaHOBKH eiu,
TUTAaHUPOBAaHUA XoJda JSKCIEPHUMEHTA,

CaMOKOHTPOJIS " OLICHKH
pe3yabTaToB U3MEpeHHUs npH
BBITIOJTHEHHU JOMAIIHIX
IKCIEPUMEHTAIBHBIX 3aJaHuH,
mabopaTOpHBIX padoT;

® HayYUTHCS CaMOCTOATENBHO

WCKaTh, OTOMPATh W aHAIM3MPOBATH
nHpopManmio B cetm VIHTepHeT,
CIIPABOYHOM JIUTEPATYPE;
Ilo3znasamensHheole:

® BOCIIPUHUMATh W TIEPEBOIHTH
YCIOBUSL 337a4 B CHMBOJIMYECKYIO
(opmy;

® HAXOJMTh B TEKCTe TpedyeMyro

IIposepka
BBITIOJTHEHHS
JOMAIIHHUX
3aJaHHM,
CaMOCTOSATEIbHBIE
padoThl,
naboparopHas
pabora Ne 3
OIIBITHI,
Npe3eHTAlMd |
JOKJIaJbl,  3ader
Ne 2.




CBOMX JIeUCTBUH,
MPOSIBIISATh ~ UHUIIMATUBY
npu U3yYEeHUH
MEXaHHYECKHUX

KoJie0aHuii U BOJH,

OllEHUBATh  PEajbHOCTh
(hu3NUECKO BETUYNHBIL.
BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS :

* UCNONB306aMb 3HAHUA O MEXAHUYECKUX SGICHUSX 6
NOBCeOHEeHOU dicuU3HU 0151 obecneveHnus 6e30nacHOCU
npu  obpawenuu ¢ npubopamu U - MEXHUYeCKUMU
yempotcmeamu, 01 COXPAHEHUs1 300P06bsi U COONI00eHUs!
HOPM 3KONIOSUYECKO20 NOBEOCHUsi 8 OKpyJicalowell cpede;
nPUBOOUMb  NPUMEPbL  NPAKMUYECKO20  UCHOTb308AHUL
@usuueckux 3HAHULL O MEXAHUYECKUX SGNEeHUAX U
@usuuecKux 3aKoHax;

MOJTYUYCHHOI'O 3HA4YCHUA

* pazuuame  cpaHuybl  NPUMEHUMOCMU  PUIUYECKUX
3aKOHOG;
* HAXO0UMb  AOEKBAMHYI0  NPEONONCEHHOU  3a0aue

@usuueckyro modeib, paspewamsv npobiemy Kax Ha
OCHOGE — UMEIWUXCS — 3HAHUIL N0 MeXawuke ¢
UCRONIb308AHUEM MAMEMAMUYECKO20 annapama, max u
npu NOMOWU MemMoo08 OYESHKU.

nHopmanmio (B COOTBETCTBUH C
LEJSIMH CBOEH JESTENBHOCTH);

® OPHCHTHPOBATHCS B  COZAEPKAHUU
TEKCTa, TOHUMATh LIEJIOCTHBIH CMBICIT
TEKCTa, CTPYKTypPHPOBATh TEKCT;

e oTOMpaTh u aHaJIM3UPOBATh
nHpopManmMIo 0  MEXaHWYECKHX
KoJeOaHMsAX W BOJHAX C ITOMOIIBIO
WnTtepuera;

® HAyYUTHCS OLCHWBATH PE3YJbTATHI
CBOEH JIeATEIbHOCTH;

® yMETh IPEABUAETH
pe3y/bTaThl, TOHUMATh Pa3IHYMs
MEXAY HCXOIHBIMH (aKktaMu H
THIIOTE3aMH JUI HMX OOBSCHEHHMS,
MEXAY TEOPETUUECKOH MOJIENIBI0 U
peabHBIM 00BEKTOM;

BO3MOXHBIC

® YMETh IIPOBOAMTH
SKCIICPUMEHTAJIbHYIO IIPOBEPKY
BBIIBUHYTBIX I'MIIOTE3;
Kommynukamuenbte:

® pa3BUBaTh MOHOJOTHYECKYIO |
JHAJIOTHYECKYIO PEeUb;

® YMETh BOCIIPUHUMATH
nepepabaTbiBaTh W NPEIBSIBISTH
nHpopmanuio B CIIOBECHOI,
o0pa3Hoil ¢opMmax, BbIpaKaTh CBOU
MBICIIH,  CIIyHIaTh  COOECEHHKA,
NIPUHUMATh  €r0  TOYKYy 3PEHH,
OTCTamBaTh CBOK TOYKY 3PEHHS,
BECTH IUCKYCCHIO;
e yMeTh paboTaTh B rPyIIIIE.
DJIeKTPOMarHUTHOE 24 e copmupoBath BbINyCKHMK HAYYHTCH: Pezynamuenvie: IIpoBepka
noJie [O3HABATENLHBIA HHTEPEC | * PACIO3HABATH DJIEKTPOMATHUTHEIC SABJIECHUA U OOBACHATE | © OBIAJETh HaBBIKAMH | BBIIIOJIHEHUS
" TBOPYECKYIO | HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOMCTBA MIIM | CAaMOCTOSITENIBHOTO — TPHOOpETEHHs | JOMAIIHMX
WHHLIATHBY, YCIIOBUSI TIPOTEKAHUS DTUX SIBJIEHMHI: DIEKTPOMATHWUTHAS | 3HAHHH OO0 SJIEKTPOMATHHTHOM TIOJ€ | 3aJaHUM,
CaMOCTOSITEIILHOCTh B | MHIYKUMsS, JEHCTBME MATHUTHOIO IO HAa IPOBOAHMK C | Ha OCHOBAHWH JMYHBIX HAOMIOICHHIN, | CAMOCTOATEIbHBIE
proOpeTeHNH 3HaHUK 00 | TOKOM K Ha JBHKYIIYIOCS 3apsDKCHHYIO YacTHIY, | e OBIaAETh HaBBIKaMH | PaboTEI,
SIEKTPOMATHUTHOM TIONE, | AEHCTBHE IEKTPHIECKOrO II0JIA Ha 3aPsSOKEHHYIO YAaCTHILY, | caMOCTOSITEIbHON ITOCTAHOBKH Iieiy, | a00paTopHEbIE

NPaKTHYECKUE YMEHHUS,

e copmupoBath
LEHHOCTHOE ~ OTHOLICHHE
JpYT K JAPYTY, K YIUTEIIO,
K pe3yabTaTaM o0ydeHNs;
® JCIIOJIb30BATh
9KCTIEPHUMECHTAIHBIA

OJICKTPOMArHuTHBIC BOJIHBI, TIPEIIOMIIEHUE CB€TAa,
AOUCTIEPCHUSA CBETA.

¢ OIIKMChIBATh N3YyYCHHBIC CBOMCTBa TCII u
OJICKTPOMAIrHUTHBIC  ABJICHUA, HWCIIOJIb3Ys (1)I/IBI/I‘IGCKI/I€

BCJIIMYHHBL: CKOPOCTH DJJICKTPOMATrHUTHBIX BOJIH, JIMHA
BOJIHBI M 4aCTOTA CBETA; MPHU OIMMMCAHWHU BEPHO TPAKTOBATH
(1)H3quCKHﬁ CMBICJI HCIOJIb3YCMbIX BCJINYHH, ux

TUTAHUPOBAaHUA XoOa OKCIEPUMEHTA,

CaMOKOHTPOJIS " OLICHKU
pe3yJIbTaToB WU3MEpEeHUs pu
BBIIIOJTHEHUN  HKCIIEPUMEHTAIBHBIX

3aJjaHui, JJabOPaTOPHBIX padorT;
® HAYYUTHCS CaMOCTOSITETILHO
WCKaTh, OTOMPATh M aHAIM3MPOBATH

paborer Ne 4, 5,
OTIBITHI,
Mpe3eHTalul U

JIOKJIABl,  3auer
Ne 3.




MCTOA HUCCICAOBAHUA TPHU

U3Y9CHUHN
AJIEKTPOMATrHUTHOTO
071,

® yMeTh MIPUHUMATH
CaMOCTOSITCIILHBIE
petieHus, OOOCHOBBIBATH
U OICHUBATH PE3YJbTATHI
CBOMX JIEUCTBUH,
MPOSIBJIATH ~ MHUITUATUBY
npu U3Y4CHHUU
3JIEKTPOMArHUTHOTO
TIOJS;

0003HaueHNWS] W  EOWHHWNBI  W3MEPEHUs; HaXOAUTh
(hopMynBI, CBSI3BIBAIOIINE JAHHYIO (QU3UIECKYIO BETHIUHY
C IPYTMIMH BEJTMIHHAMH.

* aHAJIM3WPOBATh CBOWCTBA TeJN, O3JEKTPOMArHUTHBIE
SBJICHUSI W TPOILIECCHI, HCIONB3YSd (DPU3NYECKHE 3aKOHHI,
IIPY ATOM pa3iinyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA H
€ro MaTeMaTH4eCcKOoe BEIPaKeHHUE.

* IPUBOAWTH NPHUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS
(u3MUECKUX 3HAHUH O 3JIEKTPOMArHUTHBIX SBICHUSX

* pemiaTh 3amadd, MUCIONB3YS (PU3NYECKHe 3aKOHBI U
¢dbopMynbl,  cBs3bIBalOIIME  (U3MUECKHE  BEJMYHMHBI
(CKOpOCTb  DJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI |
yacToTa CBETa): Ha OCHOBE aHajlu3a YCIOBHS 3aladyd
3aMuChIBaTh KPAaTKOE YCIOBHE, BBLICNATH (U3NYECKHUE
BEJIMYMHBI, 3aKOHBI ¥ (POpMyJbl, HEOOXOMUMBIE JUIs ee
pelIeHusl, MPOBOIUTh PAacdeThl M OLIEHHBATh PEaIbHOCTh
TMOJIY4YEHHOT0 3HaueHUs (PU3NUECKOi BeNUYMHbI.
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS

* UCNONB308AMb 3HAHUSL 00 INEKMPOMASHUMHBIX AGTEHUSX
8 NOBCEOHEBGHOU JHCU3HU ONsl 0becnedeHuss 6e30nacHocmu
npu  obpawenuu ¢ npubopamu U MEXHUYECKUMU

nHpOpManmio B ceth HTepHeT,
CIIPABOYHOM JIUTEPATYPE;
Ilo3nasamenvuvie:

® HAXOJWTh B TEKCTE TpPeOyeMyro
nHopmanmio (B COOTBETCTBUHM C
LEISIMU CBOEH JEATEIbHOCTH);

® OPUEHTHPOBATHCSI B COJEP>KaHUU
TEKCTa, TIOHUMAaTh LEIOCTHBINA CMBICIT
TEKCTa, CTPYKTYPUPOBAThH TEKCT;

® OTOMpATh u aHaIM3UPOBATh
HHPOPMAIIUIO 00 IITEKTPOMArHUTHOM
noJie ¢ momoikto MHTEpHEeTA;

® HAYYUTHCSI OLIEHUBATH PE3YyIbTAThI
CBOEH JIeATEIbHOCTH;

® yMeTh TMPEABHUJIETh BO3MOXKHbBIE
pesyanaTI)I, IIOHUMATh pa3inuund
MEXAY HCXOIHBIMH (aktamMu H
TUIIOTE3aMM  JId  HUX O6’B${CHCHI/I${,
MEXAY TEOPETUUECKOH MOJIENIBI0 U
peabHBIM 00BEKTOM;

4 3 ) 51700 ® yMETh MPOBOJIUTH
yecmpoticmeamu, O coxpal-;el-tuﬂ 300po6bs U OO0 eHauﬂ KCTIEPHMEHTATBHYIO HpOBEPKY
HOpM ;KO/ZOZLM@CKOZO nosedeHus 6 OKpysicaioweti Cpeoe; | pyyuyriix rHIOTES;
MpusoOUMy  NPUMEDL  SMUAHUA  JNEKMPOMASHUMHGIY | por wonyxamugnbie:
UTYYEeHUIl Ha HCUBbIE OPSAHUSMBL,
P ® pa3BUBaTh MOHOJOTHYECKYIO |
* paziuuamv  epaHuybl  NPUMEHUMOCINU UBUYeCKUX
P panuy P . JHAJIOTHYECKYIO PEeUb;
3aKOHO8, nOHUMAamb 6ceobuyul xapakmep
® yMeTh BOCIPHHUMATb
@DYHOAMEHMANLHBIX ~ 3AKOHO8 U OSPAHUHEHHOCMD
nepepabaTblBaTh W TPEABSBIATH
UCRONB30BAHUA YACTHHBIX 3AKOHO8; .
uHpopmanuro B CIIOBECHOI,
* UCNOTL308AMb  NpUEMbl  NOCMPOEHUA  PUIUUECKUX o
N 00pa3HOi (opmax, BBIPaXKaTb CBOU
MooOenell, noOucka U  QOpMYIUPOSKU  OOKA3AMENbCME
MBICTIH,  CIymIaTh  COOECenHHKa,
BLIOBUHYMBIX 2UNOME3 U MeOPemUYecKux 6bl60008 Ha
OPUHUMATh €ro TOYKY 3pEHHs,
OCHO8€ SIMNUPUHECK YCTNAHOBLEHHBIX (YaKMO8;
. OTCTaWBaTh CBOKO TOYKY 3pEHHS,
* HAXOOUMb  AOEKBAMHYI0  NPeONONCeHHOU  3adaye
BECTH JUCKYCCHIO;
Qusuueckyro modenv, paspewiamsv npobremMy Kax Ha
N e yMeTh paboTaTh B TpyIIIIe.
OCHOBe UMEIOWUXCA 3HAHUL 00 3JIeKMPOMACHUMHBIX
ABNEHUAX ~ C  UCNOTb30BAHUEM — MAMEMAMUYecKo20
annapama, max u npu ROMOWU Memooos OYeHKU.
Ctpoenue artomMa u 19 e chopMHPOBaTH BbINyCKHHK HAYYHTCA: Pezynamuenvie: ITposepka
ATOMHOI 0 aapa. NO3HABATEIBHBIA MHTEPEC | * PACIO3HABATh KBAHTOBBIE SABICHUA M OOBACHATH HA | e OBIAJIETh HABBIKAMU | BBINIOJHEHUS
Hcnons3oBanue u TBOPYECKYIO | OCHOBE HWMEIOINMXCS 3HAHWNA OCHOBHBIE CBOMCTBA WJIM | CAaMOCTOSITENIBHOTO — TPHOOpETEHHs | JOMAIIHHMX
JHEPrud  aATOMHBIX WHUIUATHUBY, YCTIOBUA TPOTEKAHMS OSTUX SBICHUH: €CTECTBEHHAs M | 3HAHMM O CTPOEHMM aToMa W | 33JaHHM,
saaep CaMOCTOATEIBHOCTh B | MCKYyCCTBEHHAs PaJHOAKTUBHOCTD, O-, B- M Y-M3JIy4eHMs, | aTOMHOrO sAfpa HA OCHOBAHHM | CAMOCTOSITEIHHBIE
OpHOOpPETEHNM 3HAHMM O | BO3HHKHOBEHHE JTMHEHYATOro CIIEKTPa M3IYdeHNS aTOMa; | JIMYHBIX HaOJIOICHHI, paboTsl,
CTPOEHUU aToma U | * OIHCHIBATH M3yUYCHHBIC KBAHTOBEHIC SBJICHUS, UCIIONB3YS | e OBNA/ETH HaBbIKamy | J1a00opaTopHbIE

ATOMHOT O S171pa,;

(1)H31/I‘{GCKI/IG BCJIIMYMHBI: MACCOBOC YHCIIO, 3apsAd0BOC

CaMOCTOSITCILHOM ITOCTAHOBKH o CJIn,

pabotsr Ne 6, 7, 8,




e chopMupoBaTh
LIEGHHOCTHOE  OTHOIIECHHE
JPYT K JAPYTY, K YIUTEIIO,
K pe3y/ibTaTaM OOydYCHUS,
® JICITONTb30BATh
SKCIIEPUMEHTATBHBIN
METOJl MCCIIEI0OBaHUs TpU
U3yYEHUH aToMa u
aATOMHOT O SI/Ipa,;

® yMeTh MIPUHUMATD
CaMOCTOSITENIbHbIE
peleHus, OOOCHOBBIBATH
U OIICHUBATh PE3yJIbTATHI
CBOUX JIEUCTBUH,
TPOSIBIIAT ~ WHUIIMATUBY
OpU W3y4EHWH aToMa |
ATOMHOTO S11pa,

YHCIo, TEepHoN Toiypacnana, dSHeprus (OTOHOB; NpHU
OIMCAaHNH TIPaBHJIBHO TPAaKTOBATh (PU3MYECKUHA CMBICT
WCTIONB3YEMBIX BEJIMYMH, WX OOO3HAYEHHS W EIUHHIBI
W3MEpEeHNs; HaXOMUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
¢u3MYecKyr0 BEIMYMHY C JPYTUMU  BeJIMYMHAMY,
BBIYHCIISATH 3HaYeHHE PU3NMIECKON BETHUHHBL;

* AQHAJIM3WPOBATh  KBAaHTOBBIE  SIBJICHHS,  HCIOJIB3Ys
(u3nueckre 3aKOHBI M TOCTYJATHI: 3aKOH COXpaHEHHS
SHEPIUM, 3aKOH COXPAHEHUs 3JIEKTPHUYECKOro 3apsna,
3aKOH COXPAHEHUs MAacCOBOTO YHUCJIA, 3aKOHOMEPHOCTH
W3JIydeHUs] ¥ TIOTJIOUIEHHUS CBETa aToOMOM, IIPH 3TOM
pa3nuyaTh CIOBECHYI0 (OPMYIHPOBKY 3aKOHa M €ro
MaTeMaTH4eCKOe BBIPaKEHNE;

* pa3nuyaTh OCHOBHBIE IPU3HAKH IUIAHETAPHOH MOJENN
aToMa, HyKJIOHHOH MOJIENU aTOMHOT'O S/pa;

* NPUBOAUTH MPHUMEPHl TPOSBIEHHS B NPUPOJEC U
MPAaKTHYECKOrO0  HCIOJIb30BAHUS  PaJMOAKTHBHOCTH,
SIEPHBIX W TEPMOSIIEPHBIX PpeaKluil, CIEeKTPaIbHOTO
aHanu3a.

BbINYCKHUK NOJYYUT BO3MOKHOCTH HAYYHTHCS

* UCNOTL308AMb NOTYUEHHbIE 3HAHUA 8 MNOBCEOHEBHOU
JHCUSHU NPpU 0Opawenuu ¢ npudopamu U MexHu4ecKuMu
yempoticmeamy  (Cuemuuxk  UOHUSUPYIOWUX — Hacmuy,
003umemp), ONsl COXPAHEHUsi 300p0o6bs U COOMOOEHUs.
HOPM 9KON02UHECKO20 NOBEOEHUs 8 OKpydHcaioujell cpede;

* COOMHOCUMb  JHEpeUlo  C6A3U  AMOMHBIX A0ep ¢
Oegexmom maccol;
* NpUBOOUMb  NPUMEPbl  GIUAHUA  PAOUOAKMUGHBIX

UBTYUEHUNl HA JCUBbIE OP2AHUMbL, NOHUMAMb NPUHYUN
delicmeusi  003uMempa U  pasiudams  YCio8us  e20
UCNONB308AHUA,

* NOHUMAMb IKOIOSUYECKUe NpoOaeMbl, BOZHUKAIOUjUE
npU UCHONL30BAHUU AMOMHYIX JJIeKMPOCTNAHYUL, U nymu
peuteHus dmux npoonem, NepcneKmugbl UCHONbI08AHU
VAPABAAEMO20 MEPMOAOEPHOLO CUHMESA.

IUITaHUPOBAHUA XOJda OSKCIICPUMCHTA,

CaMOKOHTPOJIA u OLIEHKU
pE3yIIbTaTOB U3MEpEHUs pu
BBINIOJTHEHHUH J1Ta00OPaTOPHBIX padoT;

® Hay4UTHCA CaMOCTOSITENIEHO

UCKaTh, OTOMPATh M aHAJIM3HPOBAThH
nndopmanmio B cetm UHTepHer,
CIPaBOYHOM JINTEPATYPE;
ITo3nasamenvhuie:

® BOCIIPUHUMATh M TIEPEBOIUTH
YCIOBUSI 337lad4 B CHMBOJIMYECKYIO
(opmy;

® HAXOJUTh B TEKCTe TpeOyeMyro
nHdopmanmio (B COOTBETCTBUH C
LEISIMU CBOEH JIeATEITbHOCTH);

® OpPUCHTHPOBATHCS B COZACPIKAHHU
TCKCTa, IIOHNMAaThb HCHOCTHbIﬁ CMBICII
TEKCTa, CTPYKTYpPHPOBATh TEKCT;

e OTOUpaTh u aHAJIN3UPOBATh
nH(OpMaLIMI0 O CTPOCHUHM aToMa W
aTOMHOTO  siIpa C  IIOMOIIBIO
WHrepHera;

® HAYYNTHCA OLCHUBATh PE3YJIbTAThI
CBOCH JCATCIHLHOCTH,

® yMEThb IPEIBHIECTH BO3MOXKHBIC
pe3yabTaThl, [OHMMATh  Pa3IHM4MsA
MEXIy HCXOOHBIMH (akTamum u
TUIOTE3aMH Ui UX OOBIACHEHHS,
MEXIy TEOPeTHYECKOH MOIEIbI0 H
peasbHbIM O0BEKTOM;

® yMETh HPOBOUTH
9KCTIEPUMEHTAIBHYIO MPOBEPKY
BBIIBUHYTHIX TUIIOTE3;
Kommynukamugnuie:

® pa3BUBAaTh MOHOJOTMYECKYI0 U
JIMAJIOTHUECKYIO pEUb;

® yMeTh BOCIPHHUMATb
nepepabaTblBaTh W TPEABSBIATH
HHPOPMAIIIIO B CIIOBECHOM,
o0pa3Hoil (opmax, BBIpaXaTb CBOH
MBICTIH, ~ CIymIaTh  COOECeIHHKa,
NPUHUMATh  €ro  TOYKY 3pEHHs,
OTCTamBaTh CBOIO TOUYKY 3pPEHHS,

BECTH JINCKYCCHIO;
e yMeTh padoTaTh B rpyMIIE.

9, OIIBITHI,
Npe3eHTalud U

JOKJIAJbI,  3au4er
Ne 4,




Crtpoenne e copmMupoBaTth BBINYyCKHUK HAYYUTCS: Pezynamuenvie: IIpoBepka
3BOJIIOLUS MMO3HABATENLHBIM HHTEpEC | ® yKa3plBaTh Ha3BaHMsA IUIaHeT CONHEYHON CHUCTEMBI; | ® OBJIAMIEThH HABBIKAMH | BBITTOJTHEHUS
Bcenennoii u TBOPYECKYIO | Pa3IUyaTh OCHOBHLIE NPU3HAKM CYTOYHOIO BpAIIEHHS | CaMOCTOSTENBHOTO  MPHOOpEeTeHMs | JOMAIIHHX
WHULUATHUBY, 3Be3iHOro Heba, nBwkeHus JIyHpl, ConHIA M TJIaHET | 3HAHWMM O CTPOEHMHM aromMa | | 33JIaHui,
CaMOCTOSITEIIBHOCTD B | OTHOCHUTEIIBHO 3BE3; 3BOJIIOLIMY BcelleHHoM Ha OCHOBaHMHU | CaMOCTOSITEIIBHBIC
nproOpeTeHn: 3HAHWKM O | * NMOHUMATh pPa3IMuMad MEXIYy TIEIMOUEHTPUYECKOM M | JIMYHBIX HAOIIOJEHNIT; paboTHI,
CTPOGHMM ¥ DBOJIOIMM | [COLICHTPHYECKON CHCTEeMaMH MHPa; ® HAYYNUTHCS CaMOCTOSTENIbHO | IPE3CHTaAlU U
BCGHCHHOﬁ; B])IlIyCKHl/IK MOJTYYHUT BO3MOKHOCTh HAYYUTHCH: UCKaTh, 0T6I/IpaTL A aHaJIU3upOBaTh JOKJIaJbl, 3a4€T
) C(I)OpMI/IpOBaTI: ® yKasvieamovp 06u;ue ceolicmea U OMAUNUA NAAHem I/IH(i)OpMaHI/IIO B CE€THu I/IHTepHeT, Ne 5.
IICHHOCTHOE OTHOLICHUE 3eMHOLL cpynnbl U NaaAHem-2ucaHmos,  Majiblx mei cnpaBqu()ﬁ JITEpaType;
APYT K Apyry, K yuutemo, | Conneunoti cucmemvt u 6orouwux niarnem, noivzoeamvcs | Iloznasamenshsie:
K pe3ynbTaTaM o0ydeHus; | Kapmotl 36e30H020 Heba npu HAOMOOCHUAX 36e30HO20 | e HAXOOUTH B TEKCTE TPeOYeMyro
® yMEThb MIPUHUMATD neoa; nHdopmanmio (B COOTBETCTBUH C
CaMOCTOSTENbHBIE * pasnu¥ame OCHOBHblE XAPAKMEPUCTUKIL 36e30 (pAsmep, | remsmu cBoei JIeSITeIbHOCTN);
pellleHnsi, OGOCHOBBIBATHL | Y6€M, meMnepfzmypa) coomuocums ysem 368e30bl C ee e OPHEHTHPOBATHC B COLCPKAHUH
M OLCHUBATH PE3YIbTAThI | MEMNEPAMypou, TEKCTa, HOHUMATh LIETOCTHBIH CMBICT
CBOMX neifcTBuit, | paziudams  2unomesvt o  npoucxodxcoenuu  Conneunou TEKCTa, CTPYKTYPHPOBATh TEKCT;
NPOSIBISATE ~ WHUI[MATHBY | CUCTEMbL. e oTOMpaTh M aHAJIW3UPOBATH
IIPU U3yYEHUH CTPOEHUS U uHopmanmio 0  CTPOSHHH U
3BOIIIOLUH BeeneHHol; SBOJIIOIMM BcejeHHON ¢ MOMOIIBIO
WuTepHera;
® HAy4YUTHCSl OLEHUBATh PE3YJbTATHI
CBOCH ICATCIHLHOCTH,
® YMETh IPEABUIETh BO3MOXKHbIE
pe3ysbTaThl, IIOHUMAaTh Ppa3Iu4Ms
MEXAY HMCXOIHBIMH (aktaMu H
THIIOTE€3aMU IS HUX OOBSICHEHHS,
MEXAY TEOPETHUUECKOH MOIENbI0 U
peasbHbIM O0BEKTOM;
Kommynukamuenwie:
® Da3BUBATh MOHOJOTMYECKYI0 H
JIMATIOTMYECKYIO PEUb;
® YMETh BOCHPHUHHUMATH
nepepabaTeiBaTh W MPEIBSIBIATH
uHpopmanuo B CIIOBECHOI,
o0pa3Hoil (opmax, BBIpaXaTb CBOH
MBICTIH,  CIyImIaTb  COOECETHIKa,
NPUHUMATh €r0 TOYKY 3pEHUS,
OTCTaMBaTh CBOK TOYKY 3pEHUS,
BECTH JIUCKYCCHIO;
e yMeTh paboTaTh B TPYIIIIE.
Oo6o0uaromee e copMHUpOBATH Pezynamusnuie: Urorosas
MOBTOPEHHE LIEHHOCTHOE  OTHOLICHUE ® HAy4YUTHCSI CaMOCTOSITENBHO | KOHTPOJIbHAS
JIpYT K IPYTY, K YUUTEIIO, UCKaTh, OTOMpAaTh W aHAIM3MpPOBAThL | pabora,

K pe3yabTaTaM o0ydeHNs;

nadopmanmio B cetm UHTepHer,
CIPaBOYHOU JINTEPATYPE;

Mpe3eHTallud |
TIOKJIa Il




® yMETh MIPUHUMATH
CaMOCTOSITEITLHBIE
penreHusi, OOOCHOBBIBATH
U OICHUBATH PE3YIbTATHI
CBOMX JIeUCTBUH,
MIPOSIBJIATH UHUIIUATHBY.

Ilo3znasamensheole:

® BOCIIPHHUMATh W TIEPEBOIUTH
YCIOBUSI 337a4 B CHMBOJIHYECKYIO
(opmy;

® HAXOJUTh B TEKCTe TpeOyeMyro
nHdopmanmio (B COOTBETCTBUH C
LEISIMU CBOEH EATEIbHOCTH);

® OpPHCHTHPOBATHCS B COZAEPKAHUU
TEKCTa, TOHUMATh LIEIOCTHBIA CMBICIT
TEKCTa, CTPYKTypPHPOBATh TEKCT;

e OTOUpaTh u aHaJIM3UPOBATh
nHpopmanuro c MTOMOILBIO
Wntepuera;

Kommynukamuenuvie:

® pa3BMBaTb MOHOJIOTMYECKYIO u
JANAJIOrNICCKYI0 pe€yb,

® YMETh BOCIIPUHHUMATH
nepepabaTbiBaTh W MPEIBSIBIIATH
HHPOPMALIHIO B CJIOBECHOW,

0o0pa3Hoit (opmax, BBIpaXKaThb CBOH
MBIC/IM, ~ CIIyIIaTh  COOECEeHHKA,
OPUHAMATh €0  TOYKY 3peHHs,
OTCTamBaTh CBOIO TOYKY 3pCHHS,
BECTHU JIMCKYCCHIO;

e yMeTh paboTaTh B rpyIIIIE.




Pacnpezle.neﬂne yqeﬁﬂoro BPEMEHH, OTBCACHHOI'0 HA U3YUYCHUE OTACJIBHBIX pa3aejioB Kypca OCHOBHOM IIKOJIbI

Paznen Tema KonunuectBo B Tom uncne B Tom uncne
4acosB 71a00PAaTOPHBIX | KOHTPOJIbHBIX
pabot pabot
9 kyacc
1. 3aKOoHBI B3aUMOACHCTBUA U 33 3 2
ABUKCHUSA TeEJ
2. Mexannyeckue KoJieOaHus U BOJTHBI 15 1 1
3. DNEeKTPOMarHuTHOE TOJIe 24 2 1
4, CrtpoeHune aTomMa ¥ aTOMHOTO sIJIpa. 19 3 1
Hcnonb30Banue SHEPrUN aTOMHBIX
sanep
5. Ctpoenue u 3BoJroIus Beenennoit 6 1
6. O6o0maroiiee MOBTOPCHHE 5 0 1
Hroro 102 9 7

9 kaacc

Konmponwvuasa paboma Nel «KunemaTuka MaTepyualbHON TOUKU»

KouTpoabHble padoThl

Konmponvuaa padoma Ne 2 «3aKoHbl B3aUMOJICHCTBUS U JBUKEHUS TE»

Konmponvuan paooma Ne3 «Mexanndeckue xonedanus. BomHby



Konmponvnaa paboma Ne4« SneKTpoMarHUTHOE MOJIEN Konmponvnuaa paooma Ne5 «CtpoeHne aToMa U aTOMHOTO S,Apay
JlaGopaTtopHbie padoThI
9 kiacc
Jlabopamopnas paboma Nel: «VccnenoBanre paBHOYCKOPEHHOIO JIBYDKEHUS Tejla 0e3 HayabHOW CKOPOCTHY
Jlabopamopnan padoma Ne2 « ViccnenoBanvue CBOOOTHOTO TAJCHUSD).
Jlabopamopnas padoma Ne 3 «VccnenoBanve 3aBUCUMOCTH TIEPHOJIA M YaCTOTHI CBOOOHBIX KOJIeOaHUI MaTeMaTHYECKOro MasiTHUKA OT €ro JTTHHBD)
Jlabopamopnas paboma Ne 4 «V3ydeHue SBICHUS dJICKTPOMATHUTHONW WHTYKITUI
Jlabopamopnan padoma Ne 5 « HabmoeHre CILTONIHOTO U JIMHEHYATHIX CIIEKTPOB UCITYCKAHUSDY
Jlabopamopnas paboma No6 «V3ydeHne TPEKOB 3apsDKEHHBIX YaCTHID)
Jlabopamopnas paboma Ne « VIzydenne aeneHus sapa aToMa ypaHa o TOTOBEIM ¢oTorpadusiMm

Jlabopamopnan pabomaNe9 « Ouenka neproa morypacnaaa HaxoJIIIuXcs B BO3AyX€E MPOIYKTOB paciiaia ra3a pagoHay

YuedHO-MeTOAUUYECKOE O0eceueHne yqeﬁﬂoro npeamera

YMK «@uzuxay 9 kaacc.

1. ®usmka. 9 xkmace. A.B. [leppimkun; E.M. I'ytark — M.: [Ipoda, 2015.

2. Coopnuk 32124 1o ¢u3uke st 7-9 kinaccoB obiieodpazoBatenbHbix yupexaenuit. B.W. Jlykammk, B.M. Meiinep, E.B. Banosa — [IpocBemnienue, 2015.
3. ®usuka. Tectol. 9 knace. T.A. Xannanosa; H.K. XannaHos.

4. Owuzwmka. Jlumaktudeckue marepuainsl. 9 knacc. A.E. Mapon; A.E. Mapon

5. @wusuka. CoopHUK BOMpocoB u 3aaad. 7-9 kmacc. A.E. Mapon; C.B. [lozoiickuii; E.A. Mapon

6. DIeKTpoHHOE MPUIOKEHUE K YICOHUKY.

Jumepamypa 015 yuumens

Ocnoenas 1umepamypa

1. ®wusuka. 7-9 xinaccel: paboune nporpammsl o yueOHukam A.B. [lepreimkuna,E.M. I'yrauk / aBr.-coct. I'.I". TemtokoBa. — Bonrorpan: Yuurens, 2014. — 82 c.
2. Pabouas nporpamma no ¢usuke. 7 knacc / Coct. T.H. Cepruenko. — M.: BAKO, 2014. — 48 c. — (PaGouue nmporpamMmsl).
3. COopHuk 3aaa4 1o ¢usuke i 7-9 knaccos o0meodpa3oBaTenbHbIX yupexaenuil. B.W. Jlykamuk, B.M. Meiinep, E.B. MBanoa — [Ipocsenienue, 2015. — 224 c.



E.A. Mapon OnopHble KOHCIIEKTHI U pa3HoypoBHeBbIe 3ananus / E.A. Mapon — Cankr-IlerepOypr,-2007. — 88c.

I'onosa N.B. @usnka 7 xnacc. Kourponsasie padors B HOBOM dopmate. — M.: «MuTennext-Lenatp», 2012. — 88 ctp.

Mapon A.E. Kontponbasie pabotsl o pusuke: 7, 8, 9 ki.: k. st yuutens / A.E. Mapon, E.A. Mapon. — 7-e u3a. — M.: IIpocsemenne, 2007. — 79 c.
®dusuka 7 kinacc. Meroauyeckoe nocodue kK yueOnuky Ileprimkuna A.B. ®I'OC, 2015.

[Mpomexyrounas atrectranus. Puzuka 7 — 9 xinacc. ®I'OC.0.U. Jlebenesa, U.E. I'ypenxas. -M.: BAKO, 2013.

N A

Jlumepamypa ona yuauwiuxcs

Jlumepamypa ons 9 knacca

®uzuka. 9 xinacc. A.B. [epeimikun; E.M. I'yrauk — M.: [Ipoda, 2015.

CoOopnuk 3a1a4 1o ¢usuke 1 7-9 kimaccop 001eo0pa3oBaTebHbIX yupexaenui. B.W. Jlykammuk, B.M. Meiinep, E.B. Banosa — [Ipoceemenue, 2015.
E.A. Mapon OnopHble KOHCIIEKTHI B pa3HoypoBHeBbie 3ananus / E.A. Mapon — Cankr-IlerepOypr,-2007. — 88c.

DNEeKTPOHHOE MPUIIOKEHUE K YIEOHUKY

o

Humepnem-pecypcoi

HaszBanue caiita unu craTtbu Conepxanne Anpec

Karanor cchulok Ha pecypchl | DHIUKIONEIHH, 6ubmmoreku, | http:www.ivanovo.ac.ru/p
0 usmuke CMU, BY3HI, Hay4HbIe | hyS

OpraHu3ald, KOH(EPEHIIHU |
ap.

BecrutatHbie obyuaromue | 15 obOyuarommx nporpamM 1o | http:www.history.ru/freep
pOrpaMMBbI IO (pH3HKe Pas3IUYHBIM pa3aenaM (pU3NKd h.htm

JlaGopaTopHbie paborsl 10 | BupTyanbHbie naboparopusie | http:phdep.ifmo.ru
¢duzuke paboTEHL. Buptyansasie

AEMOHCTpPALIUHN 3KCIICPUMCHTOB.

Annmanus ¢usnueckux | TpexmepHbie aHUMAIUH u | http:physics.nad.ru



http://www.ivanovo.ac.ru/phys
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/

mpouccCoB

BHU3yaJIn3allvsd oo
COIIPOBOXKAAOTCA
TCOPCTUYCCKUMU O00BICHEHUSIMU.

¢dusmke,

dusnyeckas YHIUKIONEIUS

CnpaBoyHoe
cozeprKaliee CBEACHUS IO BCEM
00J1acTAM COBPEMEHHOH (pHU3HKH.

W3/IaHKE,

http://www.elmagn.chalm

ers.se/%7eigor

IMoypouHoe miiannpoBanue, 9 Kiaacc

OcHoOBHoOe cofiep:KaHHe TeMBblI,

Ne TePMHHBI U TIOHATHS. XapaKTepuCcTHKA 0CHOBHBIX Tomammee Hata
I /l"l Tema ypoka JdeMoHcTpanuu. BU/OB [1eATEIbHOCTH N
JlaGopaTopHbIii ONBLIT (AKCIIEPUMEHT). (mpeaMeTHBIN pe3yJbTaT) Iian dakrt
JlaGopaTopHble, NPaKTHYECKHE PAdOThI
1. 3akoHbl B3auMojelicTBUs ¥ ABMKeHUs TeJt (33 4.)
1 HUucrpykrax no Th. Omucanune neuwxkenyns. MarepuaibHasi TOUYKA Kak | ¢ HaGmomaTh ¥ ONKMCHIBATE MPSIMOIUHEHHOE
8 1. MarepuajibHasi TOYKA. MoaeJab  Teda.  Kpurepum — 3aMeHBl  TeNa | paBHOMEPHOE ABMKEHUE TENEKKHU C
Cucrema orcuera MaTepuaJbHON TOYKOM. [loctynarenbHoe | xanenbHULEH;
nBikenue. Cucrema orcyera. ® ONpPEIEIIATH 110 JICHTE CO ClIeJaMu Kareilb BUJT
Hemoncmpayuu: JIBUYKEHMSI TEIEKKH, IPOUJEHHBIN €10 IIyTh U
o Jlguoicenue menexcku MPOMEXKYTOK BpEMEHH OT Hayaya ABIKEHHS 10
o Onpedenenue Koopounamul (nymu, OCTaHOBKH;
mMpaexmopuu, CKOpoCmu) MamepuanbHol moyku 6 | e 0OOCHOBATH BO3MOKHOCTb 3aMEHBI TEIEKKH €€
3A0aHHOU cucmeme omcyema MOJIENBIO — MATEPHAIBHON TOUKOM — IS
OIMCAHUS ABIDKEHHUS.

2 8§ 2. [lepememenue Bekrop mepememienus M HEOOXOIMMOCTH €ro | e IIpUBOAMTH MPUMEPHI, B KOTOPBIX KOOPIMHATY
BBEJICHUS UL OIpeeN eHIS TIOJIOXKCHHS | MBIDKYILETOCS Tela B JII000H MOMEHT BpeMEHH
JBMKYIIErocsl Tejla B JIIOOOH MOMEHT BPEMEHHM. | MOYKHO ONPENEUTh, 3Has €r0 HauaIbHYIO
Pasiimune MekAy NOHATHAMM  «IYTh» M | KOOPIMHATY M COBEPIICHHOE UM 3a JIaHHBIN
«ImepeMeleHHue. MIPOMEXKYTOK BPEMEHH TIepeMeIeHne, U Heb3s,
JHemoncmpayuu. €CJIM BMECTO MEPEMEILECHHUS 3a/1aH IPOMIECHHBII
o [lymb u nepemeujerue MyTh

3 8§ 3. Onpenenenue KOOPAMHATHI | BeKTOpHI, HX MOIYIIU U MPOESKIMU HA BHIOPAHHYIO e  OnpenensaTh MOAY/IM M IIPOEKIIUH BEKTOPOB Ha

JBUKYIIErocsi TeJa.

och. Haxosk/ieHHe KOOPAUHATHI TeJia 110 ero
HAYAJIbHOI KOOPAMHATE U MPOEKIUU BEKTOPA
nepeMenieHusl.

KOOPAWHATHYIO OCh;

® 3aMNCBHIBATh YPABHEHNE IS ONPE/ICIICHHS
KOOpPAMHATHI JBIDKYILETOCS TeJIa B BEKTOPHOU H
CKaJIsIpHOH (hopme, UCTIONB30BaTh €TO IS
penienus 3a1a4d



http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor

§ 4. CxopocTh
NPSIMOJIMHEHOT 0
PaBHOMEPHOTO IBUKEHHS

[IpsmonuHeHOE paBHOMEPHOE JBIKCHUE,
CKOpOCTh, HAITPaBIICHHE BEKTOPa CKOPOCTH,
TIPOCKINH BEKTOpa CKOPOCTU Ha BRIOPAHHYIO OCh,
€IMHUIIBI CKOPOCTH, (hopMYyIIa I pacyera
CKOpOCTH.

Jemonucmpayuu.

o [IpsmonuneiiHoe pagHOMEPHOE OBUNCEHUE

e JlaBaTh ompereneHue IpsIMOIIMHEHHOTO
PaBHOMEPHOT'O IBH)KEHHS,

® IIOHUMATh, YTO XapaKTEPU3yeT CKOPOCTH;

® OMpeNeysITh MPOEKIUH BEKTOpa CKOPOCTH Ha
BBIOPaHHYIO OCh;

e pelaTh 3aJaud Ha pacyeT CKOPOCTU Teja IpU
NPSMONMHEHHOM paBHOMEPHOM JBHKEHHU;

e cTpouTh TrpadUK CKOPOCTH  Tena  IpH
MPSIMOIMHEHHOM PaBHOMEPHOM JABMXEHUU
CTapToBbIii KOHTPOJIb CrapToBbIil KOHTPOJIb. e HaGmonate W omuceiBaTh MPSAMOJIHMHEWHOE
JJ1s1 npsIMOTMHEITHOr0 PABHOMEPHOI0 paBHOMEpHOE JIBIDKEHUE TENEKKU c
84. IlepemenieHue npu JABHKEHHS: ONpe/eIeHNe BEKTOPa CKOPOCTH, KareJbHUIIeH;
NPSIMOJIMHEHHOM PABHOMEPHOM | (hOPMYJIBI ISl HAXOMKIEHUS IPOEKIMA U MOAYJISl | e 3amuchiBaTh  (OPMYJIBI:  JUIS  HAXOXIEHHS

JABHKCHUH

BEKTOpa nepeMenieHus Teuaa, popmysia 1is
BBIYHCIEHUS] KOOPIAHHATHI IBHIKYIIIETOCS TeJia B
JII000i1 3aJaHHBIII MOMEHT BpeMeHH (YpaBHeHHUe
JBHKEHMSsT), PABEHCTBO MOAYJISI BEKTOPA
nepeMeltieHus (IyTH) ¥ TUIONIA 1 O rpapuKOM
CKOPOCTH.

Hemoncmpavyuu.

o PagnomepHoe 0gudicerue, usmepenue CKopocmu
mena npu pagHOMepHOM OBUNCEHUU, NOCHPOeHUe
epaguxa 3agucumocmu V=v(t) u uluucienue no
HeMY NPOUOEeHHO20 NYMU.

MPOCKIMH M MOAY/IsI BEKTOpA MepeMelleH s Tena,
JUIST BBIYHUCIICHHS KOOPAUHATHI ABHIKYIIETOCs TEJia
B JII00OM 3aJJaHHBI MOMEHT BPEMEHH;

® JIOKa3blBaThb PAaBEHCTBO MOLYJA  BEKTOpa
[epeMELIEeHUs] NPOMACHHOMY IYTM M IUIOIIAAU
1oy rpaduKoM CKOPOCTH;

® CTpOHTH 'PadUK 3aBUCUMOCTH Vyx=Vx(t)

8 4. T'paduKHu 3aBHCHMOCTH
KHHEMATH4YeCKUX BeJIMYHH OT
BpPeMeHH NPH NPSIMOJIMHEeTHOM
PABHOMEPHOM JABM:KCHUHU

I'paduk ckopoctr Tena npPU MPIMOIUHEHHOM
PaBHOMEPHOM  JBIKEHHHM M  €ro  aHauus,
rpaduyeckuii crnocod HAXOXKJIEHUS MPOHICHHOIO
nytd  1mo  rpadUKy — CKOPOCTH, rpaduk
NPSMOJIMHEHHOTO PaBHOMEPHOI'O JBIKEHUS U €ro
aHanu3

e Crpouts rpadyik CKOPOCTH Tela Mpu
HPSIMOIIMHEHHOM paBHOMEPHOM JIBH)KEHUU;
e CTPOUTH rpadyK NPSIMOITUHEIHOTO
PaBHOMEPHOI'O IBIKCHUS,

e yMeTh 10 rpadukaM ONpenensiTh BU
JBIDKCHUS, HEOOXOANMBIE XapaKTEPUCTUKI
JBIDKCHUS

§ 5. Cpeansisi cKOpoOCTh

Cpennsist myTeBasi CKOPOCTb, MOAYJb CPEAHEH
CKOPOCTH TIEPEMEIICHUS

e Pemate 3a1a4M Ha pacyeT CpeAHeN MyTeBOM
CKOPOCTH M MOAYJIS CPEIHEN CKOPOCTH
nepeMeIeHNs




§ 5. IlpsamosnHeliHOe
PABHOYCKOpPEHHOE IBHKEHHE.
Yckopenue

MrHoBeHHasi cKOpocThb. PaBHOYCKOpeHHOE
JBM:KeHHe. Y CKOpeHMue.

Jemonucmpavyuu.

o Onpedenenue yCKopeHus NPMOIUHEUHO20
PABHOYCKOPEHHO20 OBUIICEHUSL .

e OOBACHATH (HPM3NUECKUNA CMBICI TIOHITHI:
MT'HOBEHHAs! CKOPOCTb, YCKOPEHHUE;

® TMPHUBOAUTH NPUMEPHI PABHOYCKOPEHHOT O
JIBIDKCHUS,

® 3anuchIBaTh GOPMYIY IJIs ONpeeNICHNs
YCKOPEHHUS B BEKTOPHOM BHJIE U B BUJE IPOESKIIUU
Ha BBIOpPaHHYIO OCB;,

® TIPUMEHATH (HOPMYITY JUIS pacuyeTa yCKOPEHUs
IIPY PEIIEHUH PacueTHBIX 3ajau

9 § 6. CxopocTh ®opmyJbl ISl ONIpe/ieIeHUs BEKTOPA CKOPOCTH | o  3amuchiBaTh OPMYITY CKOPOCTH TeJa MPH
NPSIMOJINHEITHOT O U ero npoekunu. 'paduk 3aBucuMocTH NPSMOJIMHEWHOM PaBHOYCKOPEHHOM JIBIJKEHUH B
PABHOYCKOPEHHOI 0 IBMKEHHUsl. | MPOEKIMH BEKTOPAa CKOPOCTH OT BpeMEeHH NpH BEKTOPHOM BH/JIE U B BHJIE IPOEKIINH Ha
I'padux ckopocTu PAaBHOYCKOPEHHOM JIBUKEHUM JIJIsl CJIy4aeB, BBIOPAHHYIO OCh;

KOr'/1a BEKTOPbI CKOPOCTH M YCKOPECHUSA ® YNTaTh M CTPOUTH rPa(hUKK 3aBUCUMOCTH
COHAIIPaBJIeHbI; HANIPaBJIEHbI B Vi=Vk(1);

NPOTHBONOJIOKHBIC CTOPOHBI. ® pelaTh paCYETHHIC U KAYECTBEHHBIE 3a1a4H C
Aemoncmpayuu. NPUMEHEHNEM YKa3aHHbBIX (OpMYIT

o 3agucumocmos cCKOpOCMU OM 6PEMEHU NPU

NPAMOTUHEUHOM PABHOYCKOPEHHOM OBUNCEHUU .

10 § 7. llepemenieHne Tesna npu BeiBon popmy.ibl nepemereHust e 3amuchiBaTh (popMyny IpOEKIHH
NPSAMOJIMHEITHOM TEOMETPUUECKUM ITYTEM. HepeMEILeHHs TeNa IPH MPAMOIMHEHHOM
PABHOYCKOPEHHOM JABH:KEHHH Hemoncmpayuu. PaBHOYCKOPEHHOM JBHKEHHU,

e 3asucumocms cKopocmu 0m epemeHu npu ¢ TPUBOAUTH (HOPMYINy IIYTH;
npﬂMO/luHeﬁHOM PA6HOYCKOPEHHOM deuafceHuu ® 3aIIMChIBaATh ypaBHCHI/IC HpﬂMOHHHCI;'IHOFO
paBHOYCKOpeHHOTo ABmxeHus X(1);
e pelaTh pacyeTHbIE M Ka4eCTBEHHBIE 3aJaull C
NpUMEHEHHEM 3THX (GopMyI
11 § 8. [lepemeiienne Tesna npu 3aKOHOMEPHOCTH, MPHCYLIHe NPAMOINHeHHOMY | o [IpHBOIUTH IPUMEPHI PEBPAIICHHS

NPAMOJIHHEHHOM
PABHOYCKOPEHHOM JABHKEHHMH
0e3 Ha4YaTbHOI CKOpOCTH

PABHOYCKOPEHHOMY JBHKEHHIO 0e3 HauaabHOii
CKOPOCTH.

JHemonucmpayuu.

o 3agucumocms MOOYIs nepemewyenus om
8peMenU npu NPSMOTUHEUHOM PABHOYCKOPEHHOM
08UIICEHUU C HYIeB01L HAUAILHOU CKOPOCIbIO

MEXaHUYECKON SHEPTUH BO BHYTPEHHIOIO,
Mepexojia SHEPTHUU OT OJJHOTO TeJa K JPYroMy;

® TPUBOAUTH MPUMEPHI, TTOTBEPIKAAIOIINE 3aKOH
COXpaHEHHs] MEXaHUYECKOM SHEPTUM;

® CHCTEMAaTH3UPOBATH U 0000IIATH 3HAHUA
3aKOHA Ha TEIUIOBBIC MPOLECCHI.




12 JlabopaTopHnas paGora Ne 1 Omnpenenenne yCKOpeHHs ABIKEHHs OpycKa 110 e lU3MmepsaTh TPONAEHHBIH TYTh W  BpEMs
«HccenoBanue HaKJIOHHOH IIOCKOCTH M €r0 MIHOBEHHOM JIBIDKEHUSI OpyCKa;
PABHOYCKOPEHHOI0 IBHXKEHUsI | CKOPOCTH B KOHIIE 3a/IaHHOTO ITyTH, MPOHIEHHOTO ® pAcCUMTBIBATh YCKOpEHHE Opycka U €ero
0e3 HAYATBHOI CKOPOCTH 3a OMPE/ICTIEHHBINA POMEKYTOK BPEMEHH, TIPH €70 | MrHOBEHHYI0 CKOPOCTh MPH  NPSIMOIMHEHHOM
HpHMOHHHeﬁHOM PaBHOYCKOPEHHOM JABHKCHUU oe3 PaBHOYCKOPEHHOM JBM)KECHUH,
HavyaJbHON CKOPOCTH. e paboTaTh B IPyIIIE;
Jabopamopnas paboma Ne 1 «Hccredosanue ¢ HCIIONB30BATh 3HAHUS W HABBIKA H3MEPEHU
PABHOYCKOPEHHO20 08UdNCEHUs De3 HaYabHOU IIyTH U BPEMEHH JBIKEHUS B OBITY;
Cropocmu» ® [PUBOIWUTH  IPUMEPHl  MPSIMOJIHHENHHOrO
Hemoncmpayuu. PABHOYCKOPEHHOrO [BWKEHUS B OBITY M TEXHUKE,
® Iipamonunetinoe pagnoyckopenioe osudicenue pa3NMYHBIX  YHCIIOBBIX 3HAYEHUH YCKOPEHUs
Opycka no HakaoHHOU nA0CKoCmuU 6e3 Ha4aNbHOU JBUKCHHS Tel
cKropocmu HccaenoBanue 3aBHCHMOCTH OJTHOIA
¢u3uyeckoil  BeJIMYUHBI OT  JpPyroi ¢
TIpe/ICTaBJIEHHEM Pe3yJIbTATOB B Bu/e rpadguka
WIN Ta0JIuIbL.
13 I'paduxu 3aBucUMOCTH I'pacduku ckopocT, yCKOpeHHs IpH e Crpouth rpayiKi CKOPOCTH M YCKOPEHUS MpH
KHHEMATHYECKUX BeJIMYMH OT NPSMOJIIMHEWHOM paBHOYCKOPEHHOM JIBHXKEHUH U IPSMOJIMHEHHOM PABHOYCKOPEHHOM JIBHKEHUH;
BPEMEHH NMPH NPSIMOJITMHEHOM | MX aHANU3, rpadUUYECKUil ClIocod HaX OKACHUS e CTpPOUTH rpaduk HPSMOJIUHENRHOTO
PABHOYCKOPEHHOM JABMKeHHH NPOMIEHHOrO MyTH MO rpauKy CKOPOCTH, IPAQUK | paBHOYCKOPEHHOTO ABMKEHHS;
NPSIMOJIMHEIHOr0 PABHOYCKOPEHHOTO ABHKCHUA M | o yMerh 1o  rpadukaM  ONpelensTh  BHA
€ro aHaJins JIBIDKCHUS, HEOOXONMBIC XapaKTEPUCTUKHU
JBIKEHU
14 Pemenne 3agau Pemenue pacueTHbIX 1 rpaUUeCKUX 3a1a4 Ha e Pemmate pacueTHbIe M rpadMUECKUE 380491 HA
MPSAMOJIMHEHHOE PaBHOYCKOPEHHOE ABM)KEHUE NpsIMOJIMHEHHOE PaBHOYCKOPEHHOE JIBIKCHHE,
® TIOHUMaTh U yMETh aHAJIU3UPOBATh IPapUKH
CKOpPOCTH, YCKOPEHHS, Fpa(UK IPSIMOIMHEHHOTO
PaBHOYCKOPEHHOTO ABM)KEHUS;
® CTPOUTH TpaMKU CKOPOCTH, YCKOPEHUS,
rpaduK MpSIMOIMHEHHOTO PAaBHOYCKOPEHHOTO
JBIDKCHUS
15 KonTtpoabsnas padora Ne 1 Kontponsnas pabora no teme «IIpsmonnueiinoe e [IpuMeHATH 3HAHMS O MIPSIMOJIMHEIHOM

no teme «IIpsMosimHeiiHoe
PABHOYCKOpPeHHOe IBHKEHHE»

PaBHOYCKOPEHHOE JBIKECHUE»

PaBHOYCKOPEHHOM JBIDKEHHH K PEIICHHIO 33734




16 § 9. OTHOCHTEJILHOCTH OTHOCUTEILHOCTH TPAEKTOPHH, epeMelennsi, | ¢ HaOmrogaTe U OMUCHIBATE ABMKCHHE MAsTHUKA
JTBHKEHUS MYTH, CKOPOCTH. [ eotieHTpruyecKas u B JIByX CUCTEMax OTCYETa, OJTHA U3 KOTOPBIX
TEITUOIICHTPUYECKAs: CHCTEMBI Mupa. [Ipranna CBsI3aHa C 3eMJIeii, a pyras ¢ JEHTOMH,
CMCHBI JTHS ¥ HOYH Ha 3emure (B JIBIDKYIIEHCS] pABHOMEPHO OTHOCUTEIBHO 3€MJIH;
TeTMOIEHTPUYECKON CHCTEME). ® CpaBHUBATh TPACKTOPHHU, ITYTH, IEPEMEIICHUS,
Jemonucmpayuu. CKOPOCTH MasiTHUKa B yKa3aHHBIX CHCTEMax
o OmHocumenvHOCMb MPAeKmopuu, OTCYETa;
nepemewenus, CKOpocmu ¢ HOMOWbIO MAAMHUKA ® MPHUBOAUTH IPUMEPHI, TIOSCHSIIONIUE
o Tabnuya « OmHOCUMENTLHOCMb OBUNCEHUSLY OTHOCHUTEITLHOCTD JIBHYKCHUS;
o Tabnuya « Tpaexmopust 08udiceHusL» ® [0JIb30BATHCS TOTYUCHHBIMHU 3HAHUAMU 00
OTHOCHUTEIIbHOCTH MEXaHUYECKOTO JBH)KECHHUS B
MOBCETHEBHOM JKU3HU
17 § 10. UuepumnanbHble cucTteMbl | [IpUUMHBI ABHXKEHHS C TOYKH 3pEHUST APHCTOTEIS e HaGmronaTh posIBIEHNE HHEPLIH;
orcyeta. IlepBblii 3aK0H ¥ €ro nocnenoparesneld. 3akon unepuuu. IlepBoiii | o  mPUBOAUTE NPUMEpPHI NPOSBICHNS HHEPLIUIL
HpbloToHa 3axoH HploToHAa. UHepuMaIbHbIE CHCTEMbI e pelaTh KAYeCTBEHHBIE 33/[a4d HA IPUMEHEHUE
oTCcYeTa. nepBoro 3akoHa HeroToHa
Hemoncmpayuu.
o Sgnenue uHepyuu
18 § 11. Bropoii 3axon HproToHa Bropoii 3axon HeloTona. Ennnuia n3mepenus e 3anuceiBaTh GOPMYITy BTOPOIrO 3aKOHA
CHUTBL. HrproToHa B BEKTOPHOM U CKaJIIPHOM BHIIE;
Hemoncmpayuu. e pemaTh pacueTHhIC M Ka4eCTBEHHBIC 3a]]aUd Ha
® Bmopoii 3axon Helomona IIPUMEHEHNE BTOPOro 3akoHa HeroToHna
o Tabnuya «Bmopoti saxon Hetomonay
19 § 12. Tpernii 3axon HploToHa Tpernii 3akon HploTona. Cuibl, BO3ZHUKaIOLINE e HaGmronaTh, OMUCHIBAT U OOBSCHATD OIBITHI,
TIpYU B3aUMOJICHCTBUH TEN: a) UIMEIOT OAUHAKOBYIO WILTIOCTPHPYIOIIUE CIIPABENTUBOCTH TPETHETO
MIPUPOAY, O) MPHIOKEHBI K pa3HBIM TeJIaM. 3akoHa HrroToHa;
JHemoncmpavyuu. ® 3anuChIBaTh TPETUH 3aK0H HbIOTOHA B BUIE
o Tpemuii 3axon Hotomona (hopMmyisl;
e pemaTh pacueTHHIC M KaUeCTBEHHBIC 3a]ja9l Ha
MpUMEHEHNe TpeThero 3akona HeroToHa
20 § 13. CBoboaHoe maenne TeJ Yckopenue cBodogHoro nagenusi. [lanenne tes e HaOmonaTe najgeHrne OOHUX U TEX JKE TEI B

B BO3/JlyXe U pa3peskeHHOM NMPOCTPAHCTBE.
JHemonucmpayuu.

o [ladenue men 6 6030yxXe U paA3PEHCEHHOM
npocmpancmee (onvim ¢ mpyoxou Hetomona)

BO3/lyX€ M pa3pekeHHOM IPOCTPAHCTBE;

e JIeNaTh BHIBOABI O ABMKCHHUHN TEN C
OJJMHAKOBBIM YCKOPEHHEM TIPH JEHCTBUU HA HUX
TOJBKO CHITBI TSKECTH
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§ 14. JIBuxenue Tena,
OpOLICHHOI 0 BEPTUKAJIBLHO
BBepx. HeBecomocTh

YMeHbIIIeHHEe MOAYIS BEKTOpa CKOPOCTH MPH
TIPOTHBOMOIOKHOM HAIPABICHUH BEKTOPOB
HAYaJILHON CKOPOCTH M YCKOPCHHUSI CBOOOIHOTO
maaenus. HeBecomocTsb.
Jemonucmpayuu.

o Hesecomocmo

L4 Ha6J'IIOHaTL OIBIThHI, CBUACTCIBLCTBYIOIINEC O
COCTOSIHUH HEBECOMOCTH TEII,

® (CaeiiaTb BBIBOJ 00 YCJIOBUAX, TPU KOTOPBIX
T€JIa HAaXOATCS B COCTOSIHMM HEBECOMOCTH,

® [IPUBOAUTH NPHUMCPBI CB06OJ_'[HOFO IaacHUs B
6LITy N TEXHUKE, YUCJIOBOI'O 3HAYCHU YCKOPCHUSA
CB06OI[HOFO maacHusA T

22 JlaGopaTopnas pa6ora Ne 2 OmnpeneneHne yCKOpeHus: CBOOOTHOTO MaieHHs e U3mepsaTh  NpOWAEHHBIH  MyTh  (BBICOTY
«H3mMepeHne yckopeHust Opycka Ipu ero NpsiIMOJIMHEHHOM naJieHns1) ¥ BpeMs JIBIKEHHsI OpycKa;
¢BO0OIHOT 0 NA/ICHUSD) PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HauaJlbHOM ® DACCUUTBLIBATH YCKOpPEHHE cBOOOIHOrO

CKOPOCTH. najicHust Opycka;
Jlabopamopnas paboma Ne 2 «Hzmepenue e paGoTath B IpymIe;
YCKOpeHus c60000H020 NAdeHUA» ® UCIONb30BaTh 3HAHWS W HABBIKM H3MEPEHUS
Aemoncmpayuu. MYTH U BPEMEHH JBHXXEHHS B OBITY;
* [Ipsamonuneiinoe pagHoyCKoOpeHHoe 08ulCeHle Pacuer 1o noJiy4eHHbIM pe3yJbTaTaM HPSIMbIX
Opycka no éepmukanu 6e3 Ha4aIHOU CKOPOCMU H3MepeHUil 3aBHCMMOI0 OT HHX NapaMeTpa
(KOCBEHHBbIE H3MepeHHs)
23 § 15. 3akoH BceMHpPHOro 3aKOH BCEMHUPHOI0 TATOTEHUS] U TPAHULIBI €ro e [loHMMAaTh CMBIC] 3aKOHA BCEMHPHOI'O
TATOTEHHSI NPUMEHMMOCTH. ['paBUTaIlIMOHHAS TIOCTOSHHASL. TATOTEHHS,
Hemoncmpayuu. e OOBSACHATP ABJICHUE MPUTSDKEHUS TEN U
o [ladenue na semato men, He UMEIOUUX ONOpbl UCII0JIb30BaTh 3TH 3HAHUS B IOBCEIHEBHOMN KU3HU
unu nooseca ® 3aIMChIBATh 3aKOH BCCMHPHOI'O TATOTECHUS B
BUJIE MAaTEMaTUIECKOTO YpaBHEHUS,
® pellaTh pacyeTHHIE 3aJa4 Ha IPUMEHEHUE
3aKOHa BCEMUPHOT'O TSATOTEHUS
24 8 16. YckopeHue cBOGOTHOr0 DopMyia A ONpeNeIeHUs] yCKOPEHHS e BoBoauTh GopMyIy IS ONpeaeeHus

najaeHusi Ha 3emJie U ApYyrux
HeOeCHBIX TejIax

CBOOOJIHOTO Ta/icHHs. 3aBHCUMOCTDb YCKOPEHHUsI
CBOGOIHOT 0 NaJleHNs OT reorpaguyecKkoii
IIMPOTHI MECTA U BHICOTHI HA/I MOBEPXHOCTH
3emuin

YCKOpEHHUSI CBOOOTHOTO MaJICHHUS;

® [IOHUMATh, KAK 3aBUCUT YCKOPCHUE
CBOOOJIHOT'O MaJICHHs OT reorpaduuecKoi
HIAPOTHI MECTA U BBICOTHI TeJa HAJl
MTOBEPXHOCTHIO 3eMIIH;

® JCIOJIB30BATh TH 3HAHMS B ITOBCEIHEBHOMN
JKU3HH;

® peliaTh pacYCTHHIC 33/]a4l HA TPUMEHEHUE
(hopMyIIBI TSI ONIPE/ICIICHUS YCKOPEHU ST
CBOOOIHOrO TTaAEHUS




25 § 17-18. IlpsimoauHeiiHOe H YcnoBue KpUBOITHMHEHHOCTH IBIKEHUS. e [IpuBOOWTH NMpHUMEPHI IPSMOIUHENHOTO U
KPHBOJIMHEITHOE IBHKeHHE. HanpasieHnue BeKTOpa CKOPOCTH TeJIa IIPH ero KPUBOJIMHEHHOI O IBWKEHUS TET;
JBUiKeHHe TeJia 110 KPHBOJHHEIHOM IBHKEeHUH (B YACTHOCTH, ITO ® Ha3BIBaTh YCIOBHUS, TIPU KOTOPHIX TEla
OKPYKHOCTH C MOCTOSIHHOI1 110 OKp}’)KHOCTI/I). HeHTI)OCTpeMPITe.Hbﬂoe JBIKYTCS HpHMOHHHeﬁHO u KpHBOHHHeﬁHo;
MOIYJII0 CKOPOCTBIO YCKOpeHue. ® BLIYHUCIATH MOAYJIb HEHTPOCTPEMHUTECILHOIO
Aemoncmpayuu. YCKOpEHUS,
o [Ipumepbl npsAMOIUHENUHO20 U KPUBOTIUHEUHOLO e 1300paXkaTh Ha PUCYHKAX BEKTOPHI CKOPOCTU
08uUdICEHUsL: CB0DOOHOE NAdeHUe MAYd, KOMOPbIU ¥ [IEHTPOCTPEMHTENEHOTO YCKOPEHHS TPH
BbIPOHUNU U3 PYK, U OBUIICEHUE MAYA, OPOUEHHO20 | nRUKEHMH TOUKHU IO OKPYKHOCTH;
COpU3OHMATIEHO e OOBSCHATH IPUYMHY BO3HUKHOBEHHS
o Hanpasnenue ckopocmi npu 08UdCeHUU med LEHTPOCTPEMHTENEHOTO YCKOPEHHS TIPHU
no oKpysicocmu PaBHOMEPHOM JBMKEHUU I10 OKPYKHOCTH
Jlabopamopnasn paboma «Hsmepenue PacueT mo moJiyd4eHHbIM pe3yJIbTATAM NPSIMBIX
YEeHmpoCcmpeMumenbno2o yCKOpeHua» H3MepeHUii 3aBUCHMOTr0 OT HUX MapaMeTpa
(KOCBEHHBbIE H3MepeHHs)
26 Pemenne 3anau Pemenue 3ana4 Ha 3akoHbl HplOTOHA, IBIDKEHUE e TloHUMATH ¥ YMETH OOBACHATEL IPUUUHY
TOYKH TI0 OKPYKHOCTH C TIOCTOSTHHOM 110 MOJTYJTIO BO3HHKHOBEHUS LIEHTPOCTPEMUTEIHHOTO
CKOPOCTBIO YCKOPEHUS IIPH PAaBHOMEPHOM JIBH)KEHUH TOUKHU
IO OKPYKHOCTH;
e pelIaTh PacYETHBIE U KAUECTBEHHBIE 3a1a4M HA
3aKoHbl Hb10TOHA, paBHOMEPHOE ABU)KEHUE TOUKU
10 OKPYXHOCTH
27 § 19. UckyccTBeHHbIE HckyccTBeHHBIE CITyTHUKH 3€MITH, TIepBast e PacckaspiBath 0 amxenun MC3;
CIIYTHUKH 3eMin KOCMHUYECKast CKOPOCTh, BTOpasi KOCMUYECKas ® [IOHUMATh U BBIBOIUTH q)opMyﬂy HepBoﬁ
CKOpOCTb. KOCMUYECKOH CKOPOCTH;
® Ha3bIBaTh YMCJIOBBIC 3HAUECHHUS [IEPBOU U
BTOPOIl KOCMHUYECKUX CKOPOCTEM;
® CIyIIaTh AOKJIAIBl 00 HCTOPHH Pa3BUTHSA
KOCMOHABTHKH
28 § 20. Umnyabc Teaa [Ipu4rHBI BBEJCHUS B HAYKY (PM3UUIECKOU e JlaBaTh OIpeacIICHUE UMITYJIbCa TeNa, 3HATh

BEIMYMHBI — UMITYJIbC Tena. UMmyJibe Tesa
(popmynupoBka, MaTeMaTHIECKas 3aITUCH ).
Ennnanna nmnynsca Tena. 3aMKHYTasi cucTeMa
TeJ. MI3MeHeHne uMmiynabca Tena.
JHemonucmpavyuu.

o Uunynvc mena

€ro eANHHLLY,

e OOBSCHITH, KaKasi CHCTEMA TeJ Ha3bIBAETCS
3aMKHYTOH, IPUBOIUTH IPUMEPHI 3aMKHYTOU
CHCTEMBI,

® HCIIONB30BaTh 3HAHUS 00 UMITYJIbCE TENA U €r0
W3MCHEHNH B ITOBCETHEBHOW KN3HU
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§ 20. 3akoH coxpaHeHHs
HMITYJIbCa

M3MeHeHne uMIyabCOB Tel IPU UX
B3auMOJIeHiCTBUM. BrIBO/ 3aK0Ha coXpaHeHust
HMITyJIbCA.
Jemoncmpayuu.

® 3aKOH COXpaHeHUsi UMNYIbCa

e 3amuchIBaTh 3aKOH COXPAaHEHMs HUMITYNbCa;
® TIOHMMATh CMBICII 32KOHA COXPaHEHUS
UMIIYJIbCa,;

® NCIIONB30BaTh 3HAHMA O 3aKOHE COXPAHEHUs
UMIIY/Ibca B TIOBCETHEBHOM KU3HU

30 § 21. PeakTHBHOE IBHIKEHHE. CymHocTh 1 IpUMepPbI PeaKTHBHOIO ABUKeHHsA. | o HabmronaTh ¥ 00BACHATE HOJIET MOAEIH
PaxeTnl HasHauyenue, KOHCTPYKIMS ¥ TPUHINT JEHCTBHS PAKETHI;
pakeTsl. MHOTOCTYIIEHYAThIE PAKETHI. ® [IPUBOJMTH MPUMEPHI PEAKTHBHOTO JIBIKEHUS
Hemoncmpayuu. B IIPUPOJIC ¥ TEXHHUKE,;
o PeaxmugHoe OsudiceHue ® WCIIONIb30BaTh 3HAHUS O PEAKTHBHOM
e Mooenv pakemul JIBIDKEHUH U paKeTax B IOBCEAHEBHOM KHU3HU
o Tabnuya «PeaxmusHoe OsudiceHue»
o Tabnuya «Kocmuyeckuii kopabno «Bocmoxy
31 § 22. BbiBoa 3akoHa 3aKoH coXpaHeHHs MeXaHU4YeCKOil IJHeprum. e Hcrnons30BaTh 3HAHKS O MPEBPAILCHUN
COXpaHeHHsI MeXaHHUYeCKOii BrIBOZ 3aKOHA U €ro MPUMEHEHHE K PEIICHUI0 MEXaHUYECKOW SHEPTUH B MOBCEJHEBHOMN JKU3HHU;
JHEPruu 3aja4. ® MPHUBOJAUTH NPUMEPHI IIPEBPAILLICHUS OJTHOI'O
Hemoncmpavyuu. BH/Ia MEXaHUYECKOW SHEPTUU B JPYTOH;
o (C60000HO€ nadeHue Wapura ¢ HekOmopou ® [IOHMMATh CMBICJI 3aKOHA COXPAHEHHUS
6blCcOmbl HA NOJ MEXaHUYECKOM dHEPIuy;
Jlabopamopnan paboma «Hsmepenue e pemaTh pacueTHhIC U KAUECTBCHHBIC 3a/1a4X Ha
NOMEHYUATILHOU IHEP2UL YNPY20 IIPUMEHEHHE 3aKOHA COXPAHEHUSI MEXaHUYECKOM
0ehopMUpoBaAHHOTL NPYIHCUHBLY SHEPIUH
HccaenoBanne 3aBHCHMOCTH OTHOM
(¢u3uyecKkoii BeJIMUYMHBI OT APYIOH ¢
npe/cTaBJeHHEM pe3yJbTaTOB B BUJe rpaduka
HMJIH TA0JIHIbI
32 Pemenue 3agau Pemienuve 3a1a4 Ha peakTUBHOE JBMKCHUE, HA e TloHMMATh ¥ YMETh OOBACHATH PEAKTUBHOE
3aKOH COXPAHEHHMS HMITYNIbCa, Ha 3aKOH JBIDKCHUE;
COXpPaHCHMsI MCXaHHYECKOH SHEPTUH. ® DpelIaTh pacYETHBIE U KAY€CTBEHHBIE 3a/1a4M Ha
MPUMEHEHNE 3aKOHA COXPAHEHUS UMITYIIbCA TIPU
PEaKTUBHOM JBIDKEHHUH, 3aKOH COXPaHEHUS
MEXaHUYECKOI 3HEpPIruu
33 3aver Nel 3ager Ne 1 mo Teme «3aKOHBI B3aUMOAEHCTBUA U | o IlpuMeHATH

o TeMe «3aKOHBI
B3aMMOJCHCTBYUS M IBHKEHUSI
TEJ»

JBYKCHUA TCID»

ITOJTYy4YCHHBIC 3HaHUA pu
pemeHnn (1)I/ISI/I‘ICCKI/IX 3aJa4, UCCJIICI0BAaTCIbCKOM
OKCIIEPUMEHTE U Ha MPAKTUKE.

2. Mexanudyeckue KoJedanus u Bojnbl. 3ByK. (15 u.)




34 § 23. Koebareabnoe apmkenne | [IpuMeps konebaTenbHOro mBrkeHus. Oomue o OmpenensaTh KoieOaTeTbHOE TBIKEHHUE 110 €T0
YepThl pa3HOOOPa3HBIX KOoJleOaHHH. NpU3HAKAM;
Jemonucmpavyuu. ® TIPHUBOJAUTH IPUMEPHI KOIICOAHUIT B IPUPOJIE,
o [Ipumepvl KOICOAMENLHBIX OBUICEHULI OBITY U TEXHHKE
35 § 23. CBo0oanbIe KoJIeGaHusl. JluHaMuka KoneOaHuid TOPU30HTATIBHOTO e OmnuchIBaTh TUHAMHUKY CBOOOTHBIX KOJIEOaHHIA
Komneb6aTebHbIC CHCTEMBI. NpYKUHHOTO MasTHUKA. CBOOOAHBIE KOJIEOaHMsI, | TPY:KHHHOTO M MATEMAaTHIECKOTO MasTHHKOB;
MasiTHHK. KoJieDaTeIbHbIE CHCTEMbI, MATHHK. ® M3MEPATH KECTKOCTH NP YKHUHEI
Hemoncmpayuu. Pacyer nmo mosryueHHBIM pe3yJabTaTaM NPSIMbIX
o DKCnepuMeHmanbHas 3a0a4d Ha NOGMopenue H3MepeHHii 3aBHCMMOr0 0T HUX NapaMeTpa
3axona I'yka u usmepenue sicecmxocmu npysicunsl | (KOCBEHHbIE H3MEPEHUs1)
o Mamemamuueckuti MaAMHUK
36 8§ 24. Betn4uHbl, AMILUIMTY/AQ, IEPHOJT, YACTOTA, (aza KonebaHHH. e Ha3swiBaTh BENUYMHBI, XapaKTEPU3YIOIIUE
XapaKTepu3ylolme 3aBHCHMOCTB MEPHOJA U YACTOTHI HUTSTHOTO KoJe0aTenpHOe IBIKEHNE;
KoJied0aTeJIbHoe ABUKCHUEC. MasiTHUKA OT €ro AJIMHbI. ® 3aIIucChIiBaTh q)opmyny B3aMMOCBSI3H IIEpUOaa U
Hemoncmpayuu. YaCTOTHI KOJICOaHHMIA;
o [lepuo0 koaebanul NPy*CUHHO20 MAAMHUKA ® TIPOBOAUTHL IKCIIEPUMEHTAIILHOE MCCIIEI0BAHUE
o [lepuoo xonebanuii HUMAHO20 MAAMHUKA 3aBHCHMOCTH NIEPHOJIa MPYKUHHOTO MasITHUKA OT
o DKcnepumenmanbubviil 661600 3a6UCUMOCTIU Macchl Tpy3a M )KECTKOCTH IPYIKUHBI
nepuooa KonebaHull NPYHCUHHO20 MAAMHUKA OM Ha0sionenue siBjieHnii 1 NOCTAHOBKA ONBITOB
MAccol KOneOMowe2ocs epy3a u H#HecmKocmu (Ha KayecTBEHHOM YPOBHe) 10 00HAPYKEHHIO
nPYIUCUHDBL (axTOpOB, BIMAIONIMX HA MPOTEKAHHE TAHHBIX
sIBJICHUI
HccenenoBanne 3aBHCHMOCTH OHOIA
(¢u3uyecKkoii BeJIMUYMHBI OT APYIOH ¢
Npe/cTaBJIeHHEM Pe3yJIbTaTOB B Buje rpaduka
MJIH Ta0JHIBI.
37 8§ 25. TapMoHnUecKue [Ipumepsl rapmoHnYeckux Konebanuit. OOmme e  OnpenensaT rapMOHAYECKHE KONEOaHus 110 MX

KoJIe0aHusl.

YepTHl TAPMOHMYECKUX KOJIeOaHHIA.
JHemonucmpayuu.
o [Ipumepwl capmonuyeckux Konebanuu

IpH3HAKaM;
® [IPUBOAUTH IIPUMEPHI FAPMOHUIECKHX
KoneOaHuil B IpupoJe, OBITY U TEXHUKE




38 JlabGopaTopnas pa6ora Ne 3 OKCIIEpUMEHTATIBHOE UCCIIEOBAHUE 3aBUCUMOCTH | © [IpOBOIWTE  WCCIENOBAHHS  3aBUCHMOCTH
«HcenenoBanne 3aBUCUMOCTH Tepro/ia M YacTOTHl CBOOOAHBIX KOJleOaHUH neprofa (4acToTel) KoNeOaHHM MasTHHKA OT
MEepPHOIA M YACTOTHI CBOOOTHBIX | MasTHHUKA OT €0 JUIMHBI. JUIMHBI €70 HUTH;
KO0JIeOaHHi MasiTHUKA OT €ro ./Ia6opamopmm pa6oma No 3 «Hcenedosarnue ® TIPEIACTABIIATE PE3YyIbTAThI 1/13MepeH1/n71 B BHUJIC
JJIMHBDY 3a8UCUMOCIU NEPUOOA U YACTHOMbL KONEOAHUT TaOIHIL;
MAAMHUKA OM €20 ONUHBI» e paGoTaTh B IpyIIIE;
Aemoncmpayuu. ® JCNOJNB30BaTh 3HAHMS 3aBUCUMOCTU IIEpHOA U
* C60600Hble KONCOAHU HUMAHO20 MAAMHUKA 4acTOThl KOJieOaHWH MasiTHHUKAa OT €ro IJIMHBI B
ObITY
HccaenoBanne 3aBHCHMMOCTH OHOM
¢u3uyeckoil  BeJIMYUHBI OT  JpPyroi ¢
NnpeAcTaBJeHHeM pe3yJbTaTOB B Buje rpadguka
WIN Ta0JIuIbL.
39 8§ 26. 3aTyxawomue kosieoanusi. | [IpeBpaieHue MexaHM4eCKoil YHePruu o OOBICHATH MPUYUHY 3aTyXaHUS CBOOOTHBIX
BbIHy:KIeHHbIE KOTeOaHus K0/1e0aTeJIbHOM CHCTEeMbI BO BHYTPEHHIOIO. KosieOaHui;
3aryxaronme kojieOaHus. BoIHyKIeHHbBIE ® Ha3bIBATH YCIIOBHE CYIIECTBOBAHMUS
KoJiedanns. YacTora yCTaHOBUBIIMXCS HE3aTyXaIOUIUX KOJIeOaHuii;
BBIHY)KICHHBIX KOJICOAHHI. ® [10/1b30BAThCS MTOTYYEHHBIMU 3HAHUSIMU B
Hemoncmpayuu. IMOBCEIHEBHOM KU3HHU
o [Ipeobpazosanue snepeuu 8 npoyecce
€680000HbIX KONCOAHULL
® 3amyxanue c60000HbIX KONCOAHUIL
o BuinyotcoeHHble Konebanus
40 § 27. Pe3oHaHc YciaoBus HacTyIUICeHUS ¥ (pU3MYecKas e [lonumaTh (U3MUYECKYIO CYIIHOCTH SIBJICHUS
CYIIHOCTh Pe30HaHca. Y4eT pe30HaHCa B pe30HaHca;
IPaKTHKE. e OOBSCHATh, B YEM 3aKIIOYAETCA SBJICHHE
Hemoncmpayuu. pe30HaHca;
e Pezonanc maamnuxos e IIPUBOAUTH IPUMEPHI TIONE3HBIX U BPEIHBIX
NPOSBICHUM pe30HaHCa U IyTH YCTpaHEHMs
BPEIHBIX MPOSIBIICHUI pe30HaHCa.
41 § 28. PacmpocTpaneHue MexaHU3M paclpoCTPaHEHUs YIPYTHX KoueOaHui. | e PasinMyarh NONEPEYHbBIE M IPOIOIbHBIE BOIHBI;

Kose6anuii B cpeae. BoaHbI.

Mexanunueckue BonHbl. [lonepeunbie u
NMPOJ0JIbHBIE YIIPYTHE BOIHBI B TBEPIBIX, JKUIAKUX
¥ Ta3000pa3HbIX Cpeax.
JHemonucmpavyuu.
o Obpasosanue u pacnpocmpanetie nonepeyHsbix
U NPOOOILHBIX BONIH
o Tabauya «Mexanuueckue 60aHbLY

® OMHCHIBATH MEXaHU3M 00pa30BaHUS BOJH;
® Ha3BIBATh (PU3WIECCKUE BETMYMHEI,
XapaKTepU3YIOIIIe BOIHOBOH IPOIIECC;

® IIPUMEHSTPH MOTYICHHBIC 3HAHUS B
MOBCEIHEBHOM KU3HU




42 § 29. Jlninna Bostabl. CKOpoCTh XapaKTepUCTUKH BOJH: CKOPOCTh, IJIMHA BOJIHLI, | o Ha3sBaTh PU3HUECKUE BETHINHEL,
pacnpocTpaHeHusi BOJIHBI 4acToTa U nepruof konebanuil. CBA3b MEXY 3THMH | XapaKTEPU3YIOIIUE YIIPYIHE BOJHEI;
BCJIMYMHAMH. ® 3anuchIBaTh GOPMYIEI B3aUMOCBSI3H MEXKIY
Jemoncmpayuu. HUMUY;
o Jlnuna 8onHbl ® T[IPUMEHATH MOJy4YECHHbIC 3HAHUS B
MOBCETHEBHOM JKU3HU
43 § 30. UcTouHNKH 3BYKAa. HcTouHnkH 3ByKa — Tela, KOJICOIIOIIHUECS ¢ e Ha3zpiBaTh AMana3oH 4acToT 3BYKOBBIX BOJIH;
3ByKOBbI€ KOJICOaHUS yactoToi 16 I'm — 20 k', YieTpassyk u ® IIPUBOJWTH NPHMEPHI HCTOYHHUKOB 3BYKa;
MH(ppa3sByK. IXOIOKALWS. ® [IPUBOJHUTH OOOCHOBAaHHUE TOTO, YTO 3BYK
Hemoncmpayuu. SIBJISIETCS] TIPOJOJILHON BOJHOM;
o KO]I@&/I’OW@@C}Z meJjlo KaKk UuCmo4HuK 36yKa ® JCIIONB30BAaTh MOJYYEHHBIC 3HAHUA B
MOBCETHEBHOM JKU3HU
44 8§ 31. BoicoTa, TeMGp 1 3aBHCHMOCTb BBICOTHI 3BYKa OT YaCTOTHI, & e Ha3zpiBaTh (u3HYECKHE BETUYHHBI,
TPOMKOCTH 3ByKa T'POMKOCTH 3BYKa — OT aMIUTUTYbI U HEKOTOPBIX XapaKTePU3YIOLINE 3BYKOBBIE BOJIHBI;
APYTUX IMpHUYIHH. Tem6p 3BYyKa. ® Ha OCHOBAHHMH YBHIEHHBIX OIIBITOB BBLIJIBUTaTh
Hemoncmpayuu. TUNOTE3bl OTHOCUTEIIBHO 3AaBUCUMOCTHU BBICOTHI
® 3asucumocms 8blcomyl 38yKa OM YACMOmul TOHA OT YaCTOTHI, @ TPOMKOCTH — OT aMIUTUTY/IbI
® 3asucumocms cpoOMKOCMU 38YKA OM KoNleOaHui NCTOYHHKA 3BYKA;
amMnaumyobl KoieOaHut ® [IPUMEHSTH MOTYICHHBIC 3HAHUS B
MOBCEIHEBHOM KU3HU
45 8§ 32. PacmpocTpaHeHue 3ByKa. Hanuane cpenpr — HeoOXoauMoe yCIoBHe e Ha ocHOBaHMH YBUIEHHBIX OIBITOB BBIIABUIATH

3ByKOBble BOJIHBI

pactpocTpaHeHus 3Byka. CKOpOCTb 3ByKa B
pa3NIUYHBIX cpeniax.

Hemoncmpayuu.

o Heobxooumocmu ynpy2oii cpeowl 0 nepedayu
36YK08bIX KOeOAHUL

o Tabnuya «Ckopocms 38yKa 6 pasiuyHbIX
cpeoaxy

TUIIOTE3HI O 3aBUCUMOCTH CKOPOCTH 3BYKa OT
CBOWCTB CpeJIbl U OT €€ TeMIIePaTyPHI;

® OO0BSCHATH, MOYEMY B ra3aX CKOPOCTh 3BYyKa
BO3PACTAEeT C MOBHIIIEHHEM TeMIIepaTypHl;

® TIPUMEHSTH MOTy4YEeHHBIE 3HAHUS B
MOBCEIHEBHON XKU3HU




46 § 33. Orpaxenue 3ByKa. Ixo. OtpakeHue 3ByKa. Ix0. 3BYKOBOU pe30HAHC. e OOBACHATH HAOTIOAAEMBII OIBIT 110
3ByKOBOIi pe30HaHC Hemoncmpayuu. BO30YXKJICHHIO KOJIEOaHUH OJJHOr0 KaMepTOHA
o Ompaoicerue 36YKO8bIX OJIH. 3BYKOM, HCITYCKa€MBIM JIPYIMM KaMEPTOHOM
° 33)}}(‘03012 PEe30HaHC TaKOM 7K€ YaCTOTEI,
® yMeTh OOBSICHATH MPUHIINI JEHCTBUS PyIIopa;
® TIPUMEHSTH MOJy4YCHHBIC 3HAaHUS B
MOBCETHEBHOM JKU3HU
47 Pemienne 3agau Pemenne 3a1a4 Ha MexaHUUECKUE KOJIEOAHUS U e Pemath pacyerHble U rpadyuuecKue 3a1a4H Ha
BOJIHEI MeXaHW4eCKHe KoieOaHus 1 BOHBI
48 3ayer Ne?2 3auer Ne 2 mo Teme «MexaHudeckue koneOaHus U | o I[IpUMEHSATh  NOJy4EHHBIE  3HAHUA  [pH
1o reme «MexaHnyecKkue BOJIHBL. 3BYK.» peneHnH QU3NUECKHX 3a/1a4, UCCIIEI0BATENLCKOM
Ko0JIeDaHWsI ¥ BOJHBI. 3BYK» HKCTIEPUMEHTE U Ha MPAKTHUKE.
3. DnekTpoMaruuTHoe nose (24 4.)
49 § 34. MaruuTHoe 110J1€ ¥ ero UcTtounnku marautHoro noss. ['unoreza Ammnepa. e  OOBCHATH HAOIIOAAEMBIE OIBITHI 10
rpaguyeckoe u3o0paxeHue I'padmueckoe n3o0pakeHre MArHUTHOT'O TIOJISI. TIOBEJICHHIO MAarHUTHOM CTPEJIKK B MArHUTHOM
Jemoncmpayuu. TI0JIE POBOJTHHKA C TOKOM;
o [Ipocmpancmeennas Mooenb MAZHUMHO20 NOJSA | e  JIeIaTh BBIBOABI O 3aMKHYTOCTH MAarHUTHBIX
NOCMOAHHO20 MASHUNA JUHUAN 1 00 0cnablIeHn MarHUTHOTO TIOJIS C
o JlemoHcmpayus cnekmpos MazHUmMHO20 HOJis yIaJeHHEM OT IIPOBOJHHKA C TOKOM,
MoKo8 e n300paxarh rpaMuecKy JIMHUK MAarHUTHOTO
TOJISI IOCTOSTHHOT'O TTOJIOCOBOT'O MarHUTa,
MPSMOTO MPOBOJHIKA C TOKOM, COJICHOH 1A
50 8§ 34. OgHoOpoTHOE M OnxHOpOIHOE M HEOJHOPOAHOE MAarHUTHEIE OIS e JlenaTh BBIBOIBI O 3aMKHYTOCTH MarHUTHBIX

HEOJHOPOAHOC MAIrHUTHbIE
moJjst

I'pamueckoe n3o06paxeHre MarHUTHOTO TTOJISL.
JIMHMM HEOTHOPOIHOTO U OAHOPOIHOTO
MarHUTHOT'O TTOJISL.

JHemoncmpayuu.

o Jlemoncmpayus chekmpos 00HOPOOHO20 U
HEOOHOPOOHO20 MACHUMHBIX NOJell

JIMHUH,
e 1300paxarh rpaduecKu IMHAU OTHOPOIHOTO
¥ HEOJHOPOJHOTO MarHUTHBIX TOJEH




51 § 35. HanpagJjienune TOKa u CBs13b HaIpPaBIICHUS JIMHUHA MAarHUTHOTO TOJIS C e OO0bACHATH HAOIIOJAEMBIE OIBITHI 10
HAIlpaBJICHHE JIMHUH ero HampaBJICHUEM ToKa B npoBogHuke. [IpaBuio MOBEJICHUIO MATHUTHOM CTPENKH B MAarHUTHOM
MATHHUTHOTO IOJIS Oypasumnka. [IpaBuio npaBoit pyku s oJe MPSMOro MPOBOJIHUKA C TOKOM U COJIEHOUA;

COJICHOH/JIA. e (hopMYIHUPOBATH MPABUIIO OypaBUYHKA IS
Hemoncmpayuu. MPSMOTO MPOBOJHHUKA C TOKOM;

L] HanpaeﬂeHue JluHulZ MACHUMHOZO NOJIA, ° Q)OpMyHI/IpOBaTL MIpaBUIIO HpaBOfI PYKU OJ1s1
C030aHHO20 NPAMBIM NPOBOOHUKOM C MOKOM COJIGHOM/IA,;

L] prweHeHue npaeuua 6ypa6qui<a: npO@O@HuK C ® ONpEACIIATh HAIPABJICHUE JJICKTPUUYECKOT O
MOKOM PACNON0ICEH NePNEeHOUKYIAPHO NIOCKOCMU | TOKa B IPOBOAHMKAX M HATIPABICHHE JTIMHUIM
uepmedca u nPOBOOHUK ¢ MOKOM PACNONIOHCEH 6 MATHHATHOTO TTOJIS

NIOCKOCMU Yepmedica

52 8 36. O6HapyxeHUe JlelicTBHE MarHUTHOT'O TOJIS HA IPOBOJHUK C e [IpumeHsTH IpaBUIIO JIEBOH PYKH;
MArHUTHOI'O IOJIAl IO €ro TOKOM M Ha JBMXKYILIYIOCS 3apsSKCHHYIO YaCTUILY. ® OIpEncATh HAllpaBIECHUE CUJIBI,

JeHCTBUIO HA YIEKTPUYeCKU i IIpaBui0 JIeBOil pyKH. JICMCTBYIOIIEH Ha AIIEKTPUUECKUH 3apsi,
Tok. IlpaBuiio JjieBoii pyku Hemoncmpayuu. JBHKYLIMICS B MATHUTHOM I10JI€;
o Jlelicmsue MAsHUMHO20 NOJA HA NPOBOOHUK C ® OMpenesaTh 3HAK 3aps/ia ¥ HallpaBJIeHHe
MOKOM JIBHKEHMS 3aPSDKEHHOM YaCTHULIBI B MATHUTHOM
nosue

53 8§ 37. UHayKuusi MAarHUTHOT'O Mupayxuus marautHoro nosus. MoayJis BeKTopa e 3anuchiBaTh (OPMYITY B3aUMOCBSI3U MOJLYJIS
noJst MAarHUTHOM MHAYKUMHU. JIMHUM MAarHUTHOI BEKTOpa MAarHUTHOM UHAYKLMU MarHUTHOTO I10JIs

HHAYKUMH. ENMHULBI MATHUTHON MHIYKIIUH. C MOZYJIEM CHIIBI, IEHCTBYIOILEN HA TPOBOAHHUK
Hemoncmpayuu. JUIMHOIA |, pacriono)KeHHbIN MepIIeH TUKYIISIPHO
o Jlelicmeue MazHUMHO20 NOJsi NOIOCOB020 JIMHMASIM MarHUTHOW MHIYKIIMH, U CUJIOM TOKA B
MazHuma Ha dHcenesHvle KHONKU Ul HcelesHble IIPOBOJHUKE
ONUNKU

54 § 38. MaruuTHLIN OTOK MarHuTHBIH OTOK. 3aBUCUMOCTh MAarHUTHOT'O e [loHMMAaTh, YTO TAKOE MATHUTHBIHN IIOTOK, 4TO

TTOTOKA, IPOHU3BIBAIOMIETO IUIOMAAb KOHTYpa, OT
IUIOIAHN KOHTYpPa, OPHEHTALNH IIOCKOCTH
KOHTYpa 10 OTHOIICHHUIO K JIMHUSIM MarHUTHOMN
WHAYKIH U OT MOAYJISL BEKTOPA MarHUTHOM
WHAYKIIIH MarHATHOT'O TIOJIS.

JHemoncmpayuu.

o Jlelicmeue MacHUmMHo20 noJjs HOA0CO8020
MASHUMA HA JiceNe3Hble KHONKU WU JCele3Hble
ONUIKU

OH XapaKTepHu3yeT;

® OIIMCHIBATH 3aBHCHMOCTh MAarHMUTHOI'O ITOTOKA
OT MHIYKIIMA MarHUTHOTO TIOJIS,
MIPOHMU3BIBAIOIIETO IO KOHTYpa U OT €ro
OpPHEHTAINH TT0 OTHOIICHHIO K JIMHUSAM
MarHATHON HHIYKIUN




55 § 39. sIBienue Omnbitel ®apanes. [IpuurHa BOZHUKHOBEHUS e HaGmronare ¥ ONKMCHIBATE OIBITHI,
3JIeKTPOMATHUTHOM MHAYKIMN | MHIYKIMOHHOTO ToKa. OnpeneneHne sBIeHus MOATBEP K TAIOIINE TTOSBICHUE 3JICKTPHUSCKOTO
AJIEKTPOMATrHUTHON WHAYKIIUH. TEeXHUIECKOe TOKa B 3aMKHYTOM KOHTYpE IPH H3MCHCHUH
MPUMEHCHHE SBJICHUS 3JICKTPOMAarHUTHON MAarHHATHOTO T0JIs1, IIPOHU3BIBAIOIETO KOHTYD,
WHIYKIHH. JICNIaTh BHIBOJIBI;
Hemoncmpayuu. ® TPHUBOAWUTH IPUMEPHI TEXHHUECKOTO
®  DiexmpomasHumuas UHOYKyus WCIIOJIE30BAHUS SIBJICHUS 3JICKTPOMATrHUTHON
WHITYKIHH
56 JlaGopaTopHas pagota Ne 4 DKCHepUMEHTANIbLHOE U3yUEHHE SIBICHUS e [IpoBonuTh UCCIIETOBATENHCKUIA SKCTIEPUMEHT
«A3yueHue ABJIECHUS 3JIEKTPOMArHUTHOM WHIYKIIUH. IO U3YUYCHHIO SIBJICHUS 3JICKTPOMArHUTHOM
IEKTPOMATHUTHOM uHaykumuu» | Jlabopamopnas paboma Ne 4 «U3zyuenue senenus WHITYKIIAH;
INIEKMPOMASHUMHOT UHOYKYUUY ® aHAJTM3UPOBATH PE3YJbTATHI U JCIaTh BHIBOIHI,
Hemoncmpayuu. e paboTath B rpymie
®  DnexmpomazHUmMHAs UHOYKYUsL Hao6J1r01eHe sIBJIEHH M TOCTAHOBKA ONBITOB
(Ha KayeCcTBEHHOM YPOBHe) 10 00HAPYKEHHIO
(aKTOpORB, BIAUSIIONIMX HA MPOTEKAHUE TAHHBIX
sIBJIEH Ui
57 8§ 40. HanmpasJiieHue Bo3HukHOBEHHE HHAYKIIMOHHOTO TOKA B e HaGmogaTh B3aNMO/IeiCTBHE aTIOMUHHEBBIX
HHIYKIHOHHOI0 TOKA. AITIOMHHHEBOM KOJIbIIE IPU U3MEHEHUHU KOJIeI] C TOCTOSHHBIM MarHUTOM;
IIpaBuiio Jlenua IPOXOISIIETO CKBO3b KOJIBLIO MATHUTHOTO TI0TOKA. | @  0OBACHATH (PU3MUECKYIO CyTh NpaBmwia Jlenna
IMpagwuo Jlenna. 1 (GOPMYIMPOBATE €TO;
Aemoncmpayuu. e [IPUMEHATH IIpaBwIo JIeHa ¥ npaBuUiIO NpaBon
® Bsaumodelicmaue anoMuHuessix Koaey PYKH JUISl OTIPEIEIICHHS HAIIPABIICHHS
(cnaowno20 u ¢ npPopesvio) ¢ NOCMOAHHbIM MHAYKIIMOHHOI'O TOKA B IIPOBOJIOYHOM BUTKE U
N0J0COBbIM MACHUMOM KaTyIIKe
58 8 41. sIejaenue camonHaykuu. | DuU3nUecKas CyTh sIBJEHUsS] CAMOMHIYKIHH. e HabnronaTh 1 OOBICHATH SIBICHHE

NHAYKTHBHOCTB. DHEPTHS MATHUTHOTO TIOJIS
TOKa.

JHemonucmpayuu.

o [Ipossnenue camouHOyKYuu npu 3aMulKaHUuu u
PA3MBIKAHUU 2IeKMPUYECKOll Yenu

CaMOMHYKIINH;

e TIOHMMAaTh (PU3UUECKUI CMBICT HHAYKTHBHOCTH
U TO, YTO TOSABJICHNE WHAYKIMOHHOTO TOKA MPH
pa3MBIKaHUU LIETH CBUAETENBCTBYET 00 3HEPTUN
MarHUTHOTO MOJIS TOKa




59 8§ 42. Tlony4yeHue u nmepegaya IlepemMeHHBI 3JIEKTPUYECKHI TOK. e Paccka3biBaTh 00 YCTPOWCTBE M IIPUHIINATIE
MepeMEeHHOr0 JIEKTPHYECKOro | DJIEeKTPOMEXaHWYECKHI HHIYKIMOHHBIN FeHEPaToOp | AelCTBUS reHepaTopa IMEPEMEHHOIO TOKA;
TOKA. Tpaﬂcq)opMaTop (KaK npumMep — FI/II[pOFeHepaTop). HOTepI/I OHEPIrun ® Ha3bIBAaTh CIIOCOOBI YMEHBIICHUS TTOTEPh
B IMHUAX 2nekTponepenaqu (JISII), crnocods 3JIeKTPOIHEPTHH NIPU TIepeaue Ha OONbIITe
YMEHBUICHUA MTOTEPhb. Ha3HaquI/Ie, yCTpOﬁCTBO u paccrosHus;
NPUHIKI ASHCTBHS TPaHC(HOPMATOpa, ero ® pacckasbliBaTh O HA3HAYEHHUHU, YCTPOUCTBE,
NPUMCHEHHE IIPH NMEPENATIE SJIEKTPOIHEPTUU. NIPUHIUIIE AeiCTBUS TpaHcdopMmaropa 1 ero
Aemoncmpayuu. [IPUMEHEHNN
o Tparncgopmamop yHueepcaivHbll
o Tabnuya «llepeoaua u pacnpedenenue
INEKMPOIHEPUUY
o Tabnuya « Tpancghopmamop»
60 8§ 43. DJIeKTPOMATHUTHOE MoJIe | DJIEKTPOMATHUTHOE 10JIe, ero HCTOYHHK. e [loHuMaTh NPUYMHY BO3SHUKHOBEHUS
Pasnuune Mexxay BUXpEBBIM IEKTPUYECKUM U JIIEKTPOMATHUTHOIO MOJISL;
JJIEKTPOCTATHYECKUM TTOJISMH. ® OIUCHIBATh PA3IHUUS MEXKIY BUXPEBBIM
ANIEKTPUIECKUM U DIIEKTPOCTATUYECKUM MOISIMU
61 § 44. 3J‘leKTp0MaFHHTHbIe SHCKTpOMaFHI/ITHLIe BOJIHBI: CKOPOCTB, o Ha6n}0)IaT], OIIBIT I10 U3JTYUYCHHUIO U IIPUEMY
BOJIHBI MONEPEYHOCTh, JJTMHA BOJIHBI, IPUYHMHA AIIEKTPOMArHUTHBIX BOJIH;
BO3HUKHOBEHUSI BOJIH. HOHYHCHHG U perucrpanus ® [IOHMMAaTh, YTO CKOPOCTb PacHpOCTpPaHEHUS
9JICKTPOMArHUTHBIX BOJH. [lKana JJIEKTPOMArHUTHBIX BOJIH €CTh camasi OoJbIiast
SJICKTPOMArHuTHBIX BOJIH. CKOpOCTbh B IIPUPO/IE, YTO OHA paBHA CKOPOCTH
Hemoncmpayuu. CBETa B BaKyyMe;
L] H3/zyltenue u npuem 31€eKmpOomMacHumHblX 60JIH ° yMeT], yuTaTh ]_HKaHy 3HCKTpOMaI‘HI/ITHLIX BOJIH
o [llkana 31eKmpomazHummslx 60JH
62 § 45. KoaedaTeabHblii KOHTYp. | BBICOKOUAacCTOTHBIE 2JIEKTPOMArHUTHBIE KonebaHus | e HaGmogaTh cBOGOMHBIE 2JIEKTPOMArHUTHEIE
Hoay4yenue 1 BOJIHBI — HEOOXOJMBIE CPEJCTBA IS KoNieOaHus B K0JIe0aTeIbHOM KOHTYPE;
3JIeKTPOMATHUTHBIX ocyiecTsieHus paauocsssu. KonedareabHblii e JenaTth BHIBOJIbL,
KoJIeOaHMi KOHTYP, NOJYYC€HHE JJICKTPOMATrHUTHBIX ® pelaTh pacyeTHBIE 3aJa4U Ha (bopMyny
Konedannii. ®opmyna Tomcona. ToMcona
JHemoncmpayuu.
o Pecucmpayus c60600HbIX INEKMPUYECKUX
Konebanuti
63 8 46. lpuHuMIBLI paguocBs3u 1 | Brok-cxema mepenaronero 1 mpueMHOro e Paccka3sbIBaTh O IPUHIUIAX PAIUOCBA3H U

TeJCBUICHUA.

YCTPOWCTBA ISl OCYIIECTBIICHUS PAJUOCBSI3H.
AMIITUTYIHAS MOYJISIIUS U ICTEKTUPOBAHHE
BBICOKOYACTOTHBIX KOJICOaHMHA.

Onvimel.

o Hccredosanue c8oUCmE dNEKMPOMACHUMHBIX
B0JIH C NOMOWBIO MOOUTbHO20 meeoHa

TEJICBH/ICHHS,
® TPUMEHATH NONTyICHHBIC 3HAHUS B
MOBCEIHEBHOM KU3HU

Hao0aroaenue ABJIEHUI M MOCTAHOBKA OMBLITOB
(Ha KayeCTBEHHOM YPOBHE) 10 00HAPY KEHHIO
(¢axTopoB, BIUSIONIMX HA MPOTeKAHUE TAHHBIX
sIBJICHUI1




64 § 47. DjieKTpOMArHUTHAS CBeT Kak 4aCTHBIN CITy4ail 3J1€KTPOMarHUTHBIX e Ha3wBaTh pasauyHbIC TUATTA30HBI
NMPUPoOJA CBETA BOJH. /[Mana3zoH BUIAMMOrO U3JIy4€HUs Ha IIKaJe 3JIEKTPOMATrHUTHEIX BOJIH;
OJICKTPOMArHuTHBIX BOJIH. Yacruipst ® IIOHHMAaTh JIBOMCTBEHHOCTh CBOMCTB CBETa, T.€.
QJICKTPOMArHuTHOI'O U3JIYYCHUSA — (I)OTOHLI Iyallu3M;
(KBAHTEI). e IIPUMEHATH [IOJIyYCHHBIC 3HAHUS B
MOBCETHEBHOM JKU3HU
65 § 48. HpeJIOMJIeHI/Ie CcBeTA. HpeJ'IOMJ'IeHI/Ie cBeta. Ouznueckuit CMBICT e OOBICHATD (i)ngnqecxm‘/i CMBICJI ITOKa3aTeld
Du3nYecKnil CMBICJI TOKa3aTessl MPEeIOMIICHUS. MIPETOMIICHUST;
NoKa3aTeJisl MpeJIOMJIeHHSs Jemoncmpayuu. ® [PHUMEHATH TOJTYyYEHHBIE 3HAHUS B
o [Ipenomnenue ceemogoeo nyua TOBCEHEBHOM KU3HU
o Uccredosanue 3aK0HOMepHOCHEN NPENOMIeHUS
ceema
66 § 49. Iucnepcus ceera. [IBera SIBnenue mucnepcun. Pasnoxenue 6e1oro ceera B e HabGmronate pasnoxeHue 6eoro cBeTa B
TeJa criextp. [Tomydenne 6enoro ceera myTeM CIOXKEHHS | CHEKTp MPH €ro MPOXOKAEHUH CKBO3b IPU3MY U
CIEKTpaJIbHBIX 11BeTOB. [[Bera Tem. Moy4eHue OeJIoro cBeTa IyTeM CIIOKEHHS
Hemoncmpayuu. CIIEKTPaJIbHBIX LIBETOB C [IOMOIIBIO JINH3EI;
o [Ipoxodicoenue ceema uepes mpey2onbHyio e OOBACHATH CYTh U JIaBaTh ONpeJelieHNe
npusmy JIUCTIEPCUY CBETA;
o Paznooicenue 6e1020 ceema 6 Cnekmp. ® [PHUMEHSTH MOJTYYCHHbIC 3HAHUS B
3asucumocms nokazamens nperoMAeHUs OM ygema | 1MoBCEIHEBHOMN KU3HU
ayya Ha0sronenue siBjieHnii 1 NOCTAHOBKA ONBITOB
Onovimeut. (Ha KayecTBEHHOM YPOBHE) 10 00HAPYKEHHIO
o  Habnodenue ducnepcuu ceema (¢axTopoB, BIUSIONIMX HA IPOTeKAHUE TAHHBIX
sIBJICHUI
67 8§ 49. CnekTpockon u Y CTpoiicTBO IBYXTPYOHOTO CIIEKTPOCKOIIA, €T e PacckaspiBath 06 yCTPOHCTBE M TIPUHIIUTIE
crnekTporpad Ha3HaYeHue, NPUHLMN neicTeus. Criekrporpad, JefCTBHA ABYXTPYOHOIO CIIEKTPOCKOIIA, €ET0
CIIeKTporpamMma IPUMEHEHNUH;
Hemoncmpayuu. ® pacckasblBaTh O HA3HAYEHUHU, YCTPOUCTBE,
o Cnexmpockon 08yxmpyoHbiil MPUHIIUIIE AeiicTBUs criekTporpada u ero
MIPUMEHCHUN
68 § 50. TunbI ONTHYECKUX CIUTOLIHOW ¥ JIMHEWYATHIN CIIEKTPBI, YCIOBHS UX e HaGmonaTh CIUIOMIHON U IMHEHYAThIE

CIIEKTPOB

nomydeHns. CIEeKTpPhI UCITyCKAHHS U MTOTJIOIICHHS.
3akoH Kuproda. ATOMBI - HICTOYHUKH W3TyISHUS 1
TIOTJIOIICHHS CBETA.

JHemoncmpayuu.

o CnuowHoul unu HenpepviHblil CHeKmp
ucnyckanus (Usyyenus), iuHeuuamole CneKmpbl
UCNYCKAHUSL

CIIEKTPBI UCITyCKAHHS;
e Ha3bpIBaTh YCIOBH 00Pa30BAHUS CIUIOMIHBIX U
JMHEWYATBIX CIEKTPOB MCITYCKaHUS




69

JlaGopaTopHasi pagota Ne 5
«Hab101eH1e CILIOIIHOTO U
JIMHEHYATBIX CIIEKTPOB
HCIYCKAHUS»

DKCIepUMEHTATIBHOE U3yYCHHE TUIIOB ONTHYECKUX
CIIEKTPOB UCIYCKAHUS: CIUIONIHOTO U IHHEWYAThIX.
Jabopamopunas paboma Ne 5 «Habniooenue
CHIOWHO20 U TUHEUNAMbIX CHEKMPO8 UCTYCKAHUSY
Jemonucmpayuu.
o CnIowHOU UNU HENPEPLIBHBLIL CHEKMP
UCNYCKAHUsL (U3TYYeHUs), TuHeluamole CNeKmpbl
UCnYCKaHust

e HalOmrogaTh CIIOMIHON U TUHEHYATRIE
CIEKTPBI UCITYCKAHHUS;

® aHATM3UPOBATH PE3YIABTATHI SKCIICPUMEHTA 1
JIeNIaTh BHIBOJIBI,

® 3aPHCOBHIBATH PA3JIUYHBIC THITHI CIICKTPOB
UCITYCKaHHS;

e paloTath B rpymie

HaouroaeHue siBJIeHUI ¥ TOCTAHOBKA ONBITOB
(Ha Ka4eCTBEHHOM YPOBHE) M0 00HAPYKEHUIO
(axTOpOB, BAUSIIONIMX HA MPOTeKAHUE TAHHBIX
SIBJICHUH

70 § 51. IorJiomenue u OOBsCHEHUE U3ITYYEHHS U TTOTJIONICHUS CBEeTa e OOBACHATH U3Iy4EHHE U TOTIIOIEHHUE CBETA
HCIyCKAaHUe CBeTa aTOMaMH. aTOMaMH U TIPOUCX 0XKJICHUS TUHEHUATBIX CIIEKTPOB | aTOMaMM U MPOMCXOKAEHUE TMHENUATHIX
IIpouncxoxaenue TuHeHYaATHIX Ha OCHOBE 1ocTynatoB bopa CIIEKTPOB Ha OCHOBE IOCTy1aToB bopa
CIEKTPOB.

71 Pemienue 3agay Perenne 3a1au Ha »JIEKTPOMAarHUTHeIE KonebaHus | e  PemiaTs pacueTHble U rpadUUecKue 3aJa4y HA

1 BOJIHBI. SJICKTPOMAarHuTHBLIC KOHe6aHH$[ " BOJIHBI

72 3aver Ne 3 3ager Ne 3 110 TeMe «DIIEKTPOMArHUTHOE TIOJIE» [IpuMeHsTH TOTyYEHHBIC 3HAHUS NPH PELICHUH
10 TeMe «JIeKTPOMATHUTHOE ¢r3HIecKux 3azad, HCCIIeZI0BATEIbCKOM
noJe» 9KCIIEPHMEHTE U Ha MPaKTHKE.

4. CTtpoeHune aToMa M aTOMHOTO siipa. Mcnosib3oBanue YHEPTHH aTOMHBIX siziep (19 4.)

73 8 52. Pain0aKTHBHOCTH CnoXHBII cocTaB paJHOaKTUBHOTO W3TyICHUS: e OmnuceiBaTh ONBITE Pesepdopaa o

anbda-, 6eta- ¥ raMMa-4acTULIBL OOHApY)XEHHUIO CIIOKHOI'0 COCTaBa
Hemoncmpayuu. PaIMOaKTUBHOTO M3ITy4CeHUS
o Tabnuya «Cxema onvima Pesepghopoar
74 8§ 52. Moaeyin aTOMOB Mopnenb atoma Tomcona. OnbiTel Pesepdopaa mo e OnuceiBath onbITE Pesepdopaa mno
paccesHHIO anbda-yacTul. [lnanerapHas Mozenb UCCIIEI0BAHMUIO C TIOMOILBIO paccesHus aibga-
aToMma. YaCTHUI] CTPOCHHS aToMa;
Hemoncmpayuu. ® ONHKCHIBATH MOJENU aTOMOB ToMCOHa U
o Tabruya «Modenu cmpoeHus amomay Pezepdopna
75 § 53. PagnoakTHBHLIE [IpeBparenus saep Npu paaruoaKTUBHOM paciaje e TloHUMATb M OOBACHATH CYTh 3aKOHOB

NpeBpalleHNs] ATOMHBIX siep.

Ha TpuMepe anbda-pacrnana pamus. O603HaUCHHUS
siIep XAMHUYIECKUX IIEMEHTOB. MaccoBoe 1
3apsIOBOE YMCIA. 3aKOH COXPAHEHUS MacCOBOTO
YHcIa | 3apsia Ipu paTiOoaKTUBHBIX
TIpEeBpaIICHIAX.

JHemonucmpayuu.

o Tabnuya «Ilepuoouueckas cucmema Xumuyeckux
anemenmos JI.U. Menoeneesay

COXPaHEHMSI MaCCOBOTO YHMCIIA U 3apsijia MpH
pasnoaKTHBHBIX MPEBPAIICHUSAX;

® TIPUMEHSTH 3TH 3aKOHBI MIPH 3aIHCH
YpaBHEHUH SAEPHBIX PEAKLI




76 § 54. DxcnepuMeHTAbHbIE Hasnauenue, ycTpoicTBO U IPUHLUIT ACHCTBUS e PacckassiBaTh O Ha3HAUEHUH, YCTPONUCTBE U
METObI HCCIIeI0BAHUS YaCTHL. | cdeTdnka [ eiirepa u kamepsl BuibcoHa. TIPUHIIATIE AeHCTBYS cueTdynka ['eiirepa u
Jabopamopunasn paboma Ne 6 «H3zmepenue KaMepsl Bunbscona;
JlaGopaTopHasi pagota Ne 6 ecmecmeeHH020 paduayuonHo2o hona ® U3MEpSTh MOIIHOCTh PaJHalMOHHOrO (hoHA
«I/I3Mepelme €CTECTBEHHOI'0 003uM€mp0M». JIO3UMETPOM;
paauanMoHHoro ¢pona Aemoncmpayuu. e CpaBHUBATh MOJYYEHHBIH PE3YNIbTaT C
AO3HMETPOM» * [osumemp HauOOJIBIINM JIOIYCTUMBIM JUTS YeJIOBeKa
3Ha4YeHHEM;
e paboTaTh B rpymie
IIpoBenenne npsiMbIX H3MepeHHil pu3NIecKux
BeJIMYUH
77 8 55. OTKpbITHE NPOTOHA M Bei6nBanue anbda-yactiiaMu MPOTOHOB 3 siIEp o [IpUMEHSTEL 3aKOHBI COXPAHEHUS MACCOBOTO
HelTpoHa. aToMoB azota. Habmronenue no dororpadusm YHUCIIa M 3apsiia IS 3aIiCH YPaBHCHUH SIePHBIX
oOpa3oBaBIMXCsl B KaMepe BuibcoHa Tpekos peaKuit
YaCTHLL, yJaCTBOBABLIUX B JIEPHON peakLuy.
OTKpbITHE U CBOWCTBA HEUTPOHA
Hemoncmpayuu.
o Qomozcpagus mpexos 3apANCEHHLIX YACMUY,
noayueHnvix 8 kamepe Bunbcona
78 8 56. CocTaB aTOMHOrO si/Ipa. [IpoToHHO-HEUTPOHHAS MOJEIH SApa. e OOBACHATH (PU3MIECKHUI CMBICIT IOHATHH]:
SlnepHble cHIIBL. DU3NYECKUI CMBICII MACCOBOIO U 3apsI0BOTO MaccoBO€ U 3aps/I0BOE YUCIIa;
ymcen. OCoOeHHOCTH sIepHBIX cril. V30TombI. ® IIOHUMATh, YEM PA3IMYAIOTCSA SPa H30TOIIOB
Hemoncmpayuu.
o Tabnuya «Ilepuoduueckas cucmema XumudecKux
anemenmos /1. M. Menoeneesay
79 8 57. Dueprus cszu. ledexr OHeprus cBs3U. BHyTpeHHsIs SHepTr Ut aTOMHBIX o OOBSICHITh PU3MIECCKUI CMBICI TOHATHH:
Macchl. sinep. B3aumocBsi3b Macchl U aHeprun. Jedekr SHEPrHs CBsI3M, Ne(EeKT MacChl
Macchl. BrifiesieHre WiiH MoriommeHue SHepTuy B
SIIEPHBIX PEAKITHAX.
JHemoncmpayuu.
o Tabnuya «Ilepuoouueckas cucmema Xumuyeckux
anemenmos J{. 1. Menoeneesay
80 Perrenue 3axau Pemienue 3ama4 Ha ge)eKT MacChl U SHEPTHIO e Pemmats pacyeTHbIE 3a1a49K Ha Ie(EKT MAcChl K

CBA3H aTOMHBIX AIEP

OHEPIUI0 CBA3M aTOMHBIX AEP




81 8§ 58. Jlenenue sinep ypaHa. Mogens npouecca JeIeHNs Aapa ypaHa. e OnuchIBaTh IPOLIECC AENEHUS Sapa aToMa
Henunas peakuus. Beinenenune sHeprun. Y clioBHsl IPOTEKAHUS ypaHa;
YIPABJISEMO# IEMHON peakuuu. Kputnyeckas ® OOBACHSTH (PUMUECKUI CMBICT TOHSTHIA:
Macca. HerHask peakysi, KpUTHIecKasi Macca;
Hemoncmpayuu. ® Ha3bIBaTh YCIOBHS NIPOTEKAHUS YIIPABIAEMOMN
o Tabnuya «llennas s0epuas peakyus» LIEMHOM peakuuu
o Qomozpaghus mpexos 3apANCeHHbIX YaACUY
82 JlabGopaTopHas padota Ne 7 W3ydenne peakuuu AejeHUs AApa aToMa ypaHa o | e I[IpUMEHSTH 3aKOH COXPaHEHHs UMITYIbCa IS
«W3y4yenne nesieHus siapa (ororpaduu Tpekos 00BACHEHUS ABUKEHUS ABYX SAED,
ypana no ¢gotorpadun Tpexon» | Jlabopamopuaa paboma Ne 7 «M3yuenue Oenenuss | 0Opa30BaBLIMXCS NPH AEIEHHUH SApa aTOMA
s0pa ypana no gpomozpaguu mpexoe». ypaHa;
® TIPUMEHSTh 3aKOHBI COXPAHEHHUS] MACCOBOTO
YHCIa ¥ 3apsja AU 3aIicy YpaBHEHUS SIepHON
peakuuu
Haé/110n1eH1e siBJIeHHIA M OCTAHOBKA ONBITOB
(Ha KayeCcTBEHHOM YPOBHe) 10 00HAPYKEHHIO
(axTOpoB, BINAIONIMX HA MPOTEKAHHE
JaHHBIX STBJIEHMIT
83 8 59. SInepublii peakTop. HazHaueHue, ycTpOWCTBO, IPUHIIMUIT JCUCTBUS e PacckasbiBaTh 0 HA3HAYEHHWH AIEPHOTO
IIpeodpa3oBanne BHyTpeHHeid ANIEPHOTO PeaKkTopa Ha MEJICHHBIX HEUTPOHAX. peaxTopa Ha MEAJICHHBIX HEUTPOHAX, €T0
3HEPruM aTOMHBIX s/iep B IIpeoGpaszoBanue SHEPTUM AIEP B JIEKTPHIECKYIO | YCTPOMCTBE U MPHUHIIUIE JEHCTBUS
371eKTPUYECKYI0 JHEPTHI0. SHEPTHIO.
Hemoncmpavyuu.
o Tabnuya «A0epubviii peakmop»
84 8 60. ATOMHAsI JHEPreTHKA. [IpenmymectBa u Hepocratku ADC nepen e HaspiaTh npenmyinecTsa u Henoctatku ADC
JIpYTMMH BUJIAMHU 3JEKTpOocTaHIui. J(ucKyccus Ha nepe; IPyruMy BUIIAMH DJIEKTPOCTaHIIUIA;
TEMY «IKOJIIOTUYECKHE IIOCJICACTBHUA ® [IPUMEHATH ITOJY4YE€HHbBIE 3HAHUS B
HCIIOJIb30BaHUA TCIUIOBBIX, AaTOMHBIX H HOBCCHHCBHOﬁ JKU3HU
TUAPO3IEKTPOCTAHLINID.
85 8 61. buosornueckoe aeiicreue | Dr3nUeckue BENMYUHBL: MOTTOMIEHHAS 1032 e HasbiBaTh (PU3MYECKHE BETMIUHBI:

paauanmm.

H3ITy4eHHs1, KOO QHUIMEHT KayecTBa,
SKBHMBAJICHTHAs J103a. BIusHIe paaroakTHBHBIX
M3ITyICHUH Ha KUBBIE OpraHu3MblL. CIiocoOBI
3alIUTHI OT PaJHalUH

TIOTJIOIIEHHAS 032 M3TydeHIsI, Koddduinent
KauecTBa, DKBUBAJICHTHAS 1034,

® TPUMEHSThH NOTYICHHBIC 3HAHUS B
MOBCEIHEBHOM KU3HU




86 8 61. 3axoH paaNOAKTHBHOIO [eprox nomypacriaza paAnoaKTUBHBIX BEIIECTB. e JlaBath onpenenenre GU3UUECKOM BETUUMHBI
pacnana. 3aKoH paJroaKTUBHOTO paclaja. MIepHo. TIoNTypacnaja;
® TIOHMMaTh (PU3UUECKUIT CMBICIT 3aKOHA
panoaKTUBHOTO pacrana;
® 3anuCBHIBaTh (POPMYITY 3aKOHA PAJHOAKTUBHOTO
pacraza
87 8 62. TepmosiiepHasi peaKuusi. VYcnoBust poTekaHus U IPUMEpPHI TEPMOSAECPHBIX e HaswiBath ycIIoBUS MPOTEKAHKS
peakuuii. Belaenenye sHEpruy U EPCIIEKTHBEI ee TEpMOSIIEPHON peaKiny;
UCTIob30BaHusl. Vcrounuku sneprun ConHia u ® MPUBOAUTH IIPUMEPHI TEPMOSACPHBIX PEaKIIHit
3BE3/1.
88 DJieMeHTapHbIe YaCTHIIBI. OJeMeHTapHble YaCTHIIBI, TIO3UTPOH, IIPOIIECC e [loHMMAaTh CMBICT CJIOB: «3JIEMEHTapHBII»,
AHTHYACTHIIBI AQHHUTWIISILIMY, aHTHIIPOTOH, aHTHHEUTPOH, «@HTUBEILECTBOY;
AHTHUBCIICCTBO. ® Ha3bIBATh YACTHUIIbI: TO3UTPOH, AHTUHEUTPOH,
Hemoncmpayuu. AHTHUIIPOTOH;
e Domoepaghus mpexos 21eKmpoH-NOUMPOHHOU | e paccKa3bIBaTh, B YEM 3aKIIFOUAETCS MPOLIECC
napul 6 MaZHUMHOM NoJle AHHUTWIIALMN
89 JlaGopaTtopHasi pabota Ne 8 Jlabopamopnaa paboma Ne 8 «Oyenxa nepuoda e CTpouth rpadMKu 3aBUCHMOCTH MOIIHOCTH
«OueHka nepuoaa NOYPACnada HaxooAWUxcs 8 8030yxe NPOOyKmos JI03bI U3JTy4EeHUS! TPOYKTOB paciazia pajioHa ot
M0JIypacnaja HAXoAsLMXCs B pacnaoa 2aza padoHa. BpPEMEHH;
BO3/1yXe IPOAYKTOB pacnajia Jlabopamopnan paboma Ne 9 «H3zyuenue mpexog e OlEHHBATH 110 rpaduKy MepHo | MoIypacnaa
rasza pajioHa» 3aPAACEHHBIX YACMUY NO 20MOEbIM TIPOAYKTOB paca/a pajoHa;
pomozpadusin>. ® TIPEACTaBIATH PE3y/IbTaThl H3MEPEHH B BUC
JlaGopaTopnas pa6ota Ne 9 TaBITHII
«H3ydeHue TpeKoB IIpoBepka 3aiaHHBIX MPEANOI0KEHU
3apsKEeHHbIX YaCTHI TIO (npsiMble n3MepeHus GpU3NYeCKUX BeTUYHH U
roToBbIM (oTorpagusiv» CpaBHeHHe 32JaHHBIX COOTHOLLIEHUH MeKIY
HuMH). [IpoBepka rumore3s
90 Perrenue 3axau Pemienue 3ama4 Ha Ae)eKT MacChl U SHEPTHUIO e Pemmats pacyeTHbIE 3a1a49K Ha Ae()EKT MACCHI M
CBSI3M aTOMHBIX SIJIEp, HA 3aKOH PaJHOAKTHBHOI'O DHEPTHIO CBSA3H aTOMHBIX S/IEP, Ha 3aKOH
pacmaza. panroakTHBHOTO pacrajia
91 3auver Ne4 3ager Ne 4 mo teme «CTpoeHne aroma ¥ aToMHOTo | [IpUMEHATh MONMydeHHbIE 3HAHUWS NPU PEIICHUH

no teme «CTpoenune aroma u
aTOMHOTI 0 si/Apa.
Hcnonb3oBaHue 3Hepruu
ATOMHBIX siiep»

sinpa. Mcnons30BaHue SHEPTUH ATOMHBIX SIIEp»

(hm3naecknx 3a/1ad, HCCIIEIOBATEIHECKOM
SKCIEPUMEHTE B Ha TIPAKTHKE.

5. Ctpoenue u 3Boonus Beesennoii (6 u.)




92 § 63. CocTaB, cTpoeHHE H CocraB ConneuHoii cuctemsl: CoHIE, BOCEMb e HaGmopars cnaiinel win Gororpaduu
npoucxoxaeHue CojHeTHOI OONBIMHX TUIaHEeT (MIECTh U3 KOTOPBIX HMEIOT HEOCCHBIX 00BEKTOB;
CHUCTEMBI. CHyTHI/IKI/I), IIATh IUTAHET-KapJIMKOB, aCTCPOU/IbI, ® Ha3bIBATh I'PYINIILL 00BEKTOB BXOIAIIIUX B
KOMECTbI, MCTCOPHBIC TCJIA. d)OpMI/IpOBaHI/Ie CoﬂHeqHy}o CUCTEMY,
ConHe4HOI CHCTEMBL. ® TPUBOIUTH PUMEPHI U3MEHEHHS BUIA
Aemoncmpayuu. 3BE3JJHOTO HeOa B TCUCHHE CYTOK
o Cnauiowl unu pomozpaguu Hebechvix 06bEeKMOo8
o Tabnuya « Conneunas cucmemay
93 8§ 64. BosibuIMe NMJIAHETHI 3eMIIs ¥ ITaHeThl 3eMHOM TpymIsl. [Inanersi- e AHajaM3MPOBATh CAaMIBI WK (oTorpadun
CoJiHeYHOl CHCTEMBI ruradThl. CIIyTHUKY ¥ KOJIBIIA TUIAHET-THTAHTOB TUTAHET;
Hemoncmpayuu. ® CpaBHMBATH IUIAHETHI 36MHOW TPYIIIIHI,
o Cnauiowl unu pomoepaguu 3emau, niawem TUTAHETHI-TUTaHTHI
3eMHOU 2pYnNbl U NIAHEM-2USaAHMO8
o Tabnuya « Cmpoenue ammocgepol 3emauy
o Tabnuya «Ilnanemor 3emHol cpynnsly
o Tabruya «IInanemor-cuzcanmoiy
94 8 65. Mauibie Tesia ConmHeunoii | Masble Tena CoTHEUHOI CHCTEMBI: aCTepOULIbI, e OnuceiBath GoTOrpadvu MabIX TEN
CHCTEMBI. KOMETBI, MeTeOpHbIe Teia. OO0pa3oBaHUEe XBOCTOB COHE4HOH CHCTEMBI
komet. Papnant. Mereoput. bonun.
Hemoncmpavyuu.
o Domozpaghuu komem, acmepoudos
o Tabnuya «Manvie mena Conneunou cucmembly
95 8 66. CTpoeHue, M3JIy4eHHs U ComnHIie 1 3Be3/IBI: CIOHCTas (30HHAS) CTPYKTYpa, o OOBSICHITH (HU3HYECKUE TTPOLIECCHI,

sBoJironusi CoJIHIA U 3Be3]

MarauTtHoe nosne. Mcrounuku sHeprun CoiHIa U
3Be3]] — TEIUIO, BBIIENIIEMOe TP MPOTEKAHUU B X
HeZIpax TepMosIepHBIX peakunii. Ctaguu
ooy CotHIa

JHemoncmpayuu.

o Tabnuya «Cmpoenue Connyar

o Domozpaghuu cOMHEUHbIX NAMEH, CONHEYHOU
KOpOHbL

npoucxonmye B Hegpax CoHIA U 3BE3;

e Ha3bIBaTh IPUYMHBI 00PAa30BaHMS IIATEH Ha
Comnuiie;

e aHaMM3MPOBaTh (oTorpaduu COIHEUHOM
KOpPOHBI K 00pa30BaHU B HEH




96

§ 67. CTpoeHue U IBOJTIOIHSI
Bcenennoii.

lanaxtuku. Meraranaktuka. Tpu BO3MOXXHbBIE
MOJIETTH HecTallMoHapHOU BceneHHoi,
npeiokeHHsle A.A. @puamMaHoM.
OKcnepuMeHTaIbHOE MOATBEpXkKAeHHe Xa00mom
pacmupenvs Beenennoit. 3akon Xao0a.
Jemonucmpayuu.

o Domoepapuu earaxmux

Onvimel.

e 3naxomcmeo ¢ cozeezousmu u nabooenue
CYMOYHO020 8paujenst 36e30H020 Heba

e OnwuceBaTh TPU MOJIEITH HECTAIIMOHAPHOMH
Bcenennoi, npeanoxenHsle @puaMaHoM;

e OOBSICHATB, B UeM HPOSIBIIIETCS
HecTal[MOHapHOCTh BceneHHoii;

® 3anuMchIBaTh 3aKOH Xab0ia

97 3ager Ne 5 3auer Ne 5 mo Teme «CTpoeHHe U 3BOMIOLHSA | o [IpUMEHATh 3HAHMSA K PEIICHHIO (DH3UUECKHUX
no teMe «CTpoeHnue u Bceenennoii». 3a7ad4.
Bosonus Beenennoi».
6. Obo6maomee nopropenue (5 4.)
98 3akoHbI B3anMoeiicTBUS U [ToBTOpEHHME OCHOBHBIX OmpeneicHui U GopMys, | e PemaTe 3amaul HA 3aKOHBI B3aHMMOACHCTBUS U
JBHKEHHS TeJl pellicHre 3a7ay Ha 3aKOHBI B3aMMOJCHCTBUS W | IBMIKEHHS TEl
JBUKEHUS TEIN.
99 MexaHu4vecKne KoJie0aHus U [ToBTOpEeHHE OCHOBHBIX ompereneHuit u Gopmyn, | e Pemare 3amaun mo TemMe «MexaHHUECKUE
BOJIHBI peiieHre 3amad 1o TeMe  «MexaHWYeCKHe | KoneOaHUS M BOJHBD»
KOJICOAHHUS ¥ BOJTHBD).
100 DJIEKTPOMArHUTHOE T0JIe IloBTOpeHne OCHOBHEIX oOmpeneneHui u GopMyrn, | e PemaTs 3amaun 10 TeMe «DIEKTPOMATHUTHOE
peuieHre 3aaad 1o Teme «DJEKTPOMArHUTHOE | TIONe»
oJIe».
101 HTorosasi KOHTpoJIbLHASA UroroBast koHTpoObHAs paboTa e [[puMeHeHnEe 3HaHMM K PELICHUIO 3aJad 10
pa6orta TemMaM Kypca 9 kiacca.
102 IlonBeneHue NTOroB y4eGHOT0 [NoaBeneHnue nToroB yueOHOro roja. e J[eMOHCTPUPOBATH IIPE3EHTALUM,;

roga

® BBICTYIATH C JOKIAAaMU;
® yJacTBOBaTh B OOCYXKIEHHHM J[OKIAagOB U
MIPE3EHTALNM.




