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2021-22 y4eOHslii TOSI.

INOACHUTEJIBHASA 3ATINCKA

Hacrosmas pabouas nporpamma no ¢usuke papadorana juig 9a kiacca YpOBHSI OCHOBHOTO OOILEro
oOpa3oBaHus IJIsl MHAUBHUIyalIbHOTO 00y4deHus Ha nomy. lIporpamma cocraBiena B coorBercTBun ¢ ®I'OC ¢
Y4€TOM OCHOBHOH 00pa3oBaTesbHOM MpOrpaMMbl OCHOBHOTO o01iero oopazoanuss MOV bpeittorckoit COII
(ITpuxaz ot 19.09.2015r.Ne130), aBTOpCKO# mporpaMMbl mporpamma 1o (u3uKe Uit OCHOBHOW HIKOJBI, 7-9
kiaccel K YMK A, B. Ilepsimkuna. Aropsl: H. B. ®unonosuy, E. M. I'yrauk., poda, 2017r, OITY Ha

JlaHHas TporpaMMa paccuMTaHa JUIs WHAMBHIYAIBHOTO OOydeHUs peOEHka Ha aomy. Mcxoms w3
WHIBUIYAIBHBIX OCOOEHHOCTEH peOEHKa, MaTepuan udydaercs B 00béMe 34 ypoKoB B Iofl, | YpOK B HEJEIIO.

Copepxanne y4eOHOro Marepuajla COXpPaHEHO,

KaKk IpeIycCMOTPEHO OCHOBHOM 00pa3oBaTesIbHOMN

IPOrpamMMOil OCHOBHOTO OOIIEero 0Opa3oBaHUs, COXPaHEHBI JIAOOPATOPHBIE M KOHTPOJbHBIE pabOTHI, YacTb
TEOPETHYECKOTr0 MaTepuana u3ydaercss o03opHO. JlabopaTopHbIX paboT— 9, KOHTPOJIBHBIX paboT —S.
CopmepxaHne Kypca COOTHOCUTCS ¢ pabouedt mporpammoint «®Pusmka 7-9 kmacce» kK JuHUH YMK
A .B.Ileppimkuna, E.M.I'yrauka( aBropsl: E.M.I'ytauk. M.: [Ipoda 2018 r.)

Copep:xaHue npeaMera ¢ ykazanueMm (popM opraHnu3ainiu y4eOHbIX 3aHATHI 1 BUI0B 1eATeIbHOCTH

3aKkoHbI

B3aUMoO/eiicTBUSA

U IBUKEHHS TeJl
(119

Onucanue ABxeHus. MaTepuanbHasi TOUKa Kak
Mozens Tena. Kpurepuu 3ameHbl Tena
MaTepuaJIbHOU TOYKOM.
ITocrynarensHoe nBwxkenue. Cucrema
orcuera. llepememenue. Paznuune
MEXY MOHATHIMHA «IYTH» "
«TEepEeMEIICHHUE. Haxoxnenne
KOOpAMHATBHI TeJa IO €ro HaydajabHOU
KOOpAMHATE M TPOCKIUU BEKTOpa
nepememieHusi.  [lepememenue  mpu

MIPSIMOJINHEHHOM PaBHOMEPHOM
JBWKCHUU. [IpssmonuHeitHOe
PaBHOYCKOPEHHOE JIBIDKEHUE.
MrHOBeHHasT CKOPOCTb. Y CKOpEHHUE.
CkopocTb MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO ABWXEHUs. ['padux
CKOpOCTH. [epememenue pu
IPSIMOJIMHEHOM ~ PAaBHOYCKOPEHHOM
JBYKEHHH. 3aKOHOMEPHOCTH,
MIPUCYIIHE OPSAMOJIMHEHHOMY
PaBHOYCKOPEHHOMY JIBIKEHHIO  0e3
HaYaJIbHOU CKOPOCTH. OtHo-
CUTEIBHOCTh TPaeKTOpHH,
HepeMeneHHs, MyTH, CKOpOCTH.
I'eonienTpuueckas u

TeTHOLCHTPHYECKAasi CHUCTEMBI MHpa.
[TpruunHa cMeHBI qHA ¥ HOYM Ha 3emile
(B reIIMOLIEHTPUYECKOH CHCTEME).

[IpuumHBl  ABMKEHMS C  TOYKH  3pEHHSA
Apucrotens M €ro mnocienoBaTeleH.
3akoH wuHepuuu. IlepBbelii  3akoH
Hprorona. HHepruanbHble CHCTEMBI
orcuera. Bropoil 3akoH HeroToHa.
Tpetmii 3akoH HpioTona. CBobGomHOE
MajiecHue Tell. YCKOpPEHHe CBOOOIHOTO
najnenus. [lageHue Tenm B BO3Ayxe M
pa3peKeHHOM MIPOCTPAHCTBE.
YMmeHbleHue MOJYJIst BEKTOpa
CKOpOCTM NpU  HPOTHBONONOKHOM
HalpaBJCHUH BEKTOPOB  HAa4YaJbHOU
CKOPOCTH W YCKOPEHHsS CBOOOIHOTO
nazneHusi. HesecomocTs.

3aKOH BCEMUPHOTO TATOTEHHS U YCJIOBHUS €ro
MIPUMEHUMOCTH. I'paBurannoHHast

OOBACHITh (HU3NYECKUN CMBICT MOHATHH: MIHO-
BEHHasl CKOPOCTh, YCKOPEHHUE;

- HaOJIONaTh W OMHUCHIBATH MPSIMOJUHEHHOE U
paBHOMEpPHOE [BI)KCHHE TENECKKH C
KalleNbHUICH; JBIDKCHHE MAasTHUKA B
IByX CHCTEMax OTcYeTa, OJHa W3
KOTOPBIX CBs3aHA C 3eMIICH, a Apyras C
JIGHTOH, JIBIDKYIICHCS paBHOMEPHO
OTHOCHTEIIFHO 3¢MJIH; TaJeHHE OJHUX H
TeX e TeJ B BO3IyXe M B Pa3pekeHHOM

MIPOCTPAHCTBE; OIBITHI, cBUIE-
TEJIbCTBYIOLUE 0 COCTOSTHUU
HEBECOMOCTH  Tel;  HabmomaTte |

OOBSCHATH TOJIET MOJIENIA PAKETHI;

—  000CHOBBIBATh BO3MOYKHOCTD 3aM€EHBI TeJla
€ro MOJIENbI0 — MaTepUalbHON TOUKOM
— JIJIS1 OITMCAHUS IBMKCHUS,

— MPUBOJUTH NPUMEPDI, B KOTOPHIX
KOOPJAWHATY IBH)KYIIETOCs Tea B II0O0H
MOMEHT BPEMEHH MOXKHO OIPE/IEIUTh,
3Hasl €r0 HAYAIbHYIO KOOPAWHATY U
COBEpUIEHHOE UM 3a JaHHbBII
MIPOMEXYTOK BPEMEHH MepeMeIleHue, U
HEJb3s OTPEACIUTh, €CITH BMECTO
rnepeMelleHus 3a1aH NPONUJEHHBIN MyTb;
PaBHOYCKOPEHHOTO JABW)KCHUS,
MPSIMOJIMHEMHOTO U KPUBOJIUHEHHOTO
JIBHDKEHUSI TeJl, 3aMKHYTON CHUCTEMBI Tell;
MIPUMEPHI, MOSICHSIOIINE
OTHOCHUTEJIbHOCTb JIBUKEHUS, POSIBICHUS
HHEPLNH;

— OmpeAessiTh MOJYJIM U MPOEKIUH BEKTOPOB
Ha KOOPAMHATHYIO OCh;

— 3amMChIBaTh YpaBHEHHE TSI OTIPEICTICHUS
KOOPIMHATHI JIBYKYIIETOCS Teja B
BEKTOPHOH U CKaIApHOU popme;

—  3anmuchIBaTh GOPMYIIBI: I HAXOXKICHUS
MPOEKLMH U MOJLYJIsI BEKTOpa
NepeMelleHus Tela; AJis1 BIUUCICHUS
KOOPJMHATHI ABIKYILErocs Teia

B J1000¥1 3aJJaHHBII MOMEHT BPEMCHU; JIJIsl OTIpe/ie-
JIEHUS] YCKOPEHHsI B BEKTOPHOM BHJIE U B
BH/JIE TIPOCKIIMI Ha BRIOPAHHYIO OCh; IS
pacuera CHJIBITPEHUS CKOJIbKEHUS,
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MTOCTOSTHHAS. Y CKOPEHHE CBOOOIHOTO
MajeHus Ha 3eMile U JpYTuX HeOSCHBIX
Tenax. 3aBHCHMOCTH YCKOPEHUS
CBOOOJHOTO TMAACHUS OT IIHPOTHI
MecTa W BBICOTHI Hax 3emiei. Cuna
ynpyroctd. 3akoH ['yka. Cua TpeHwusl.
Bunsl TpeHus: TpeHHE IMOKOS, TPEHUE
CKOJTBKEHUS, TpeHue KauYCHHS.
dopmyna sl pacyeTra CHIBI TPCHHS
CKONIbKEHUs. [IpuMepsl  MOJIE3HOTO
MPOsIBJICHUsT TpeHus. [IpsMonuHeitHOe
u KPUBOJIMHEHHOE IBIDKCHUE.
JIBIkeHWe Tena MO OKPY)KHOCTH C
MTOCTOSTHHOW II0 MOJYIIO CKOPOCTHIO.
LentpoctpemurensHOe YCKOpEHHE.
HckyccTBeHHBIE  CIIyTHHKH — 3EMIIH.
[lepBas kocMHUYeCKast CKOPOCTb.
Umnynee Tema. 3aMKHyTass CHCTeMa  Tell.
M3meHeHne HMITyJIBCOB TEJl IPU HUX
B3aMMOJICHCTBHU. 3aKOH COXpaHCHUs
nmnyibca. CyImHOCTE U IIPUMEPHI
PCAKTUBHOI'O JABHKCHUA. Ha3Ha‘IeHI/Ie,
KOHCTPYKIIMST U TPUHIUI JEHUCTBUS
pakeTbl. MHOTOCTyIIEHYaThIe DPaKeTHI.
Pabora cuipl. Paborta cuibl TsDKeCTH U
cunel  ympyroctd.  [loTeHmmamsHast
sHeprus. [loTeHIManmpHas  DHEPTHUSA
yupyronehopMHPOBaHHOTO Terna.
Kunernueckass suHeprus. Teopema o0
U3MEHEHUU KHHETUYECKOU OHEPIrUu.
3aKkOH  COXpaHEHUsI MEXaHMYECKOH

SHEPIUH.

JlabopaTopHbie padoThI

1. HccnenoBanne paBHOYCKOPEHHOTO
JBIDKCHUsI 03 HAYaJIbHOM CKOPOCTH.

2. N3mepenune yckopeHus: CBOOOTHOTO
najieHust

TeMbl NPOEKTOB

«DKCTIEpUMEHTAILHOE TIOATBEPIKICHIE
CIIPaBEIITMBOCTH YCIOBHS
KpHBOJ’IHHeﬁHOFO JABHXKXCHUA TCID»,

((I/ICTOpI/ISI Pa3BUTHA UCKYCCTBCHHBIX CITYTHHUKOB
3eMiIM M peliaeMble C HUX IOMOIIBIO
Hay4YHO-HCCIIE/I0BATENLCKHE 3a/1aUn».

KounTpouabHas pa6ora mo teme «3aK0oHbl
BSaI/IMOl]eI\/’ICTBI/IH U IBUXKXCHUS TCID).

paboThI CHITBI, pA0OTHI CHJI TSDKECTH U
YOPYTOCTH, MTOTEHINATHHON SHEPTHHI
MOJHATOTO HaJ 3eMJICH Tela,
MIOTEHLUATIbHON YHEPT UM CKATOU
TIPY>KHUHBL,

3aMMCHIBaTh B BUIE (HOPMYITBI: BTOPOH H
TpeTuii 3akoHbl HproTOHA, 3aKOH
BCEMHUPHOI'O TSTOTCHUS, 3aK0H ['yKa,
3aKOH COXPaHCHUS UMITYJIbCa, 3aKOH
COXpaHCHHS MEXaHUUCCKOW YHEPTHUH;

JIOKa3bIBaTh PABCHCTBO MOJYJIS BEKTOPA
TepeMeIIeHIs TPOHICHHOMY ITyTH 1
TUTOIIAAN 1O TPayUKOM CKOPOCTH;

CTPOUTH TPa(pUKH 3aBUCUMOCTH Vy =
vx(1);

0 Tpa)uKy 3aBHCUMOCTH Vx(t)
OTIpEeNIeNATh CKOPOCTh B 3aJaHHBIH
MOMCHT BPpEMCHU;

CpaBHUBATHL TPAEKTOPUH, IIyTH,
MepeMeIeHus, CKOpOCTH MasiTHUKA B
YKa3aHHBIX CHCTEMaX OTCUETA;

IenaTh BbIBOJ O JIBUKCHUM TEI C
OJMHAKOBBIM YCKOPEHUEM IIPU IEUCTBUU
Ha HHAX TOJBKO CHIIBI TSKECTH;

OTIPENIeNATE IIPOMEXYTOK BPEMEHHU OT
Hadaa paBHOYCKOPEHHOTO IBIKCHUS
IIapuKa 0 €r0 OCTAaHOBKH, YCKOPEHHUE
JIBIDKCHUS IapUKa ¥ €T0 MTHOBCHHYIO
CKOPOCTH Tepel yaapoM O HIIHH/D;

U3MEpPSTh YCKOPEHHE CBOOOIHOTO
MaJCHUs;

MIPEACTABIATH PE3YJIbTATHl U3MEPEHUHN U
BBIUUCIICHUI B BUIC TA0OIMII U rPpad)uKOB;

paboTats B rpymme

MexaHn4ecKHe
KoJIe0aHuda 1
BOJIHBI. 3BYK (5

1)

IIpumepsr konebaTenbHOTO ABMKEHUS. OOmINe
4epThl  Pa3sHOOOpA3HBIX  KOJCOAHHIU.
Hunamuka KoJIeOaHu!
TOPU30HTAIBLHOTO MPY>KHHHOTO
masTHuka. CBoOomHbIe  KOJI€OaHMS,
KOoJieOaTeNbHbIE CHCTEMBI, MAasTHHK.
Benuuunnsl, XapaKTEepU3yIOIINe
KoJie0aTeNbHOE ABIDKCHHE: aMILIUTY/ I,
Mepuoj;, dYactora, ¢asza KojeOaHuil.
3aBUCUMOCTh TIEpHOJAa ¥  YacCTOTHI

OHpe,Z[CJ'ISITB KoJiebaTeapHOe JABH)KCHHUE 110

€Tro NpU3HaKaM;

HNPUBOJAUTL MPUMCPBI KOJ'IC6aHPIfI, IIOJIC3HBIX
BPEAHBIX HpOﬂBHCHI/Iﬁ pe30HaHCa W NOYTU

YCTpaHeHHs]  IMOCTCAHHX, HCTOYHUKOB
3ByKa;

OTIMCHIBATh IWHAMHKY CBOOOTHBIX KOeOaHn

IIPY>XUHHOT'O n MATEMATUYCCKOI'O
MasTHUKOB, = MEXaHH3M  OOpa30BaHHSA
BOJTH;

MasTHUKA OT JJUHBI €ro HUTU. ['apMo- | —  3ammchiBaTh (OpPMYITy B3aMMOCBS3H TEPHOIA
HUYECKUE KOJeOaHMs. W YaCTOTBl KOJICOaHWI; B3aUMOCBS3H

HpeBpameHMe MEXaHUYECKOMI OHEPrun BCJIMYMH, XapaKTCPpUIYIOIIUX  YIIPYTUC
KoJiebaTeIbHOM CHUCTCMBI BO BOJIHBI;
BHYTPCHHIOIO. 3aTyxa}omne KoJie- | — OOBSACHSTE: NpUYMHY 3aTyXaHUs CBO60ﬂHLIX
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Oanms. BpeIHYXKIeHHBIE  KOJICOaHMS.
YacroTa YCTaHOBHUBILIUXCS
BBIHY)KJICHHBIX KOJICOaHWH. Y CIIOBHS
HACTYIUICHHUS M (PU3UIECKasi CYITHOCTh
SIBIICHUSI Pe30HAHCa. YUeT pe3oHaHca B
TIPaKTHKE. Mexanuzm
pacTpOCTpaHCHUS YIPYTUX KoJcOaHHH.
Mexanunueckue BonHbI. [lonepeunsie u

IPOAOJIbHBIC yrpyrue BOJIHBI B
TBEPAbIX, KUIAKHUX U F33006pa3HHX
cpeaax. XapaKTepI/ICTI/IKI/I BOJIH:

CKOpOCTh, JUIMHA BOJIHBI, 4YacTOTa,
nepuoy kojebaHuid. CBs3b  MEXIy
STUMH BeIMYMHAMHU. VICTOUYHUKH 3ByKa
— Tea, KOJEOIIoIIMeCs ¢ 9acTOTOH 16
I'm — 20 x[u. VYaeTpasByk u
nH(ppa3ByK. DX0JIOKAIUA. 3aBUCUMOCTh
BBICOTBI 3By1<a oT YaCTOTHI, a
I'pOMKOCTI/I 3ByKa — 0T aMHJ’II/ITyI[I)I

KoeOaHUH M HEKOTOPBIX  JAPYTUX
npuanH. TemOp 3Byka. Hanmnuue cpens
— HeobxoumMoe yCIOBUE
pacnpocTpaHeHus 3Byka. CKkopocTh
3ByKa B Pa3ITMIHBIX cpenax.
OtpaxkeHue 3ByKa. OXO0. 3BYKOBOM
pe30oHaHC.

KonTpoabnas padora

mo TeMe «MexaHnuJeckue KoieOaHus U BOJTHEI.
3BYK ».

JlaGopaTopHas padoTa

3. HccrnenoBaHue 3aBUCUMOCTH MIEPUO/IA U
YaCTOThI CBOOOIHBIX KOJICOaHMHI
MasTHHKA OT JIJTHHBI €T0 HUTH.

Tembl NPoeKTOB

«OmnpeneneHne KayeCTBEHHOW  3aBHCHUMOCTH
nepuosa  KoyeOaHWH  IPY>KUHHOTO
MasITHUKA OT MacChl Tpy3a M KECTKOCTH
TIPY>KUHBD»,

«OmnpeneneHne  KayeCTBEHHOW  3aBHCHUMOCTH
repuozaa KosieOaHui HUTSHOTO
(MaTeMaTH4ecKoro)  MasTHHKAa  OT
BEIMYMHBl  YCKOPEHHS  CBOOOJHOTO
HaJeHUs»,

«YnpTpa3Byk 1 MH(GPA3BYK B PHUPOJIE, TEXHUKE
U MEULIUHE»

KoJIeOaHNH; B YeM 3aKITI0UAcTCs SIBICHHE
pe3oHaHCa; HAOMIOJAaeMBI  OIBIT IO
BO30YKICHHUIO KoJeOaHni OJTHOTO
KaMepToHa 3BYKOM, HCIyCKAaeMBIM
JIPYTHM KaMEpPTOHOM TaKOH K€ YacTOTEHI,
moyemy

B ras3aXx CKOpPOCTh 3BYyKa BO3pacTacT C
MOBBIIICHUEM TEMIICPATYPhl; HA3bIBATh:
YCIIOBHE CYIICCTBOBAHHS HE3aTyXaIOIIMX
KoJNicOaHui;  (PU3MUYCCKUE  BEJIMYHUHEI,
XapaKTePU3YIOIIUEe  yIOPYrHe  BOJIHBL,
JTMAITa30H YacTOT 3BYKOBBIX BOJIH;
pa3nu4aTe IMOTEpPEeYHBIe W TPOXOIBHBIC
BOJTHBI;

MIPUBOANUTE OOOCHOBAHUS TOTO, YTO 3BYK
SIBJISIETCS TIPOJIOJILHOM BOJIHOM;
BBIIBUTaTh THIIOTE3BI: OTHOCHUTEIHHO
3aBUCHUMOCTH BBICOTBI TOHA OT 4aCTOTHI, a
I'POMKOCTH — OT aMIUTUTY/Ibl KoJeOaHuit
HCTOYHMKA 3BYKa; O  3aBUCHUMOCTH
CKOpPOCTH 3ByKa OT CBOMCTB cpeAbl U OT
ee TeMIepaTyphl;

NPUMEHSTh 3HAHUS K PEIICHUIO 33]1a4;

MPOBO/IUTE JKCIIEPUMEHTAIBHOE
HCCIIENOBAHHAE  3aBMCHMOCTH  IIEPHOIA
KOJIEOAHMH NPYKMHHOIO MAasATHHKA OT M
nk;

U3MEPSATH KECTKOCTh IIPYKUHbI;
MIPOBOAUTH HCCJICJOBAHUS 3aBHCUMOCTH
nepuoja (4acToThl) KoJcOaHHH MasTHHUKA
OT JJIMHBI €TI0 HUTH,

IIPEJCTaBIIATh PE3YJIbTAaThl U3MEPEHUN U
BBIUMCIIEHUH B BHJI€ TaOJINII;

paboTats B rpymme;

CIIyIIaTh OTYeT 0 pe3ynbTaTax
BBITTOJTHEHUS 3aJaHAS-TIPOCKTA
«Onpenenenue Ka4yeCTBEHHOM
3aBUCUMOCTHU neprosa KoJIeOaHui
MaTeMaTHIYECKOTO MasiITHUKA oT

YCKOPEHHSI CBOOOTHOTO TTaJICHUS;
ciymarb  JoKnan  «YIbTpasByk |
nHOPa3ByK
B IIpUPOJAC, TEXHUKE U MEAULIUHE», 3a/laBaTh
BOIIPOCHI U IPUHUMATD Y4acTUE B
00CY)XJIEHUU TeMBI

DJIeKTPOMATHUTHOE
noJie (7 4)

Wcrournkn MarHUTHOTO 10JIsL. ['MmoTesa
Awmmnepa. ['paduueckoe n3obpaxkenue
MarHuTHOro moJst. JInanu
HEOJHOPOAHOTO M OJHOPOIHOTO
MarHuTHOro noJst. CBsi3b HaNpaBICHUS
JIMHUI MarHUTHOT'O TOJISl TOKA C
HaIpaBJICHNUEM TOKA B IPOBOTHHKE.
[IpaBuyo 6ypasumka. [IpaBuio npasoit
pyku ans cone”Houpa. [leiictue
MarHUTHOTO TI0JI Ha TPOBOJIHUK C
TOKOM H Ha JIBIXKYIIYIOCS 3apsSKCHHYIO
yactully. [IpaBuio neBoi pyku.
Wuanykums MmarHutHOro mosist. Moayib
BEKTOpa MarHUTHOW MHIAYKIMH. JIMHUM
MarHUTHOM MHAYKIMHU. 3aBUCHMOCTb
MarHUTHOT'O ITOTOKA, IPOHHU3bIBAIOLIET0

Jlenath BBIBOABI O 3aMKHYTOCTH MAarHHTHBIX
JUHUA W 00 ocinabineHuH 1oid ¢
yIaJCHUEM OT MMPOBOJIHUKOB C TOKOM,;

HaOJII01aTh H OIIMCHIBATH OIIBITHL,
MOJITBEPIKTAIOIIIHE [OSIBJIEHUE
9NEKTPUYECKOTO TIOJIA TPU H3MEHEHUH
MAarHUTHOTIO ITI0JIS, ¥ JI€JaTh BEIBOIBL,

HaOJIIOJATh: B3aUMOJIEHCTBUE ATOMUHHUEBBIX
KOJIEI] c MAarduToM, SIBJICHUE
CAMOUHIYKIMH, OMBIT M0 H3IYUYCHHIO |
npuemMy 3JIEKTPOMArHUTHBIX BOJIH;
CcBOOOIHBIE 3JIEKTPOMAarHUTHBIE
KoJieOaHuss B KOJeOaTeIbHOM KOHTYPE;
pas3jiokeHue OeIoro CBera B CHEKTP MPHU
€ro TMPOXOXICHHUH CKBO3b TMPH3MY H
moinydeHne  OeJIoro  cpera  IyTeM
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IUIOIIAAb KOHTYPA, OT IJIOIIA N KOH-
Typa, OpUEHTALNH IFIOCKOCTH KOHTYpa
IO OTHOIICHHIO K JIMHUSAM MAarHUTHON
WHAYKIUH U OT MOAYJISL BEKTOpa
MarHUTHON MHIYKINH MarHATHOTO
nosist. OneiTel @apanes. [TpuanHa
BO3HUKHOBEHUS MHIYKIIMOHHOTO TOKA.
OmnpeneneHue sBIEHUS 3I€KTpoMar-
HUTHOW MHAYKIMHU. TexHudeckoe
IIpUMEHEHHUE sIBIeHus. Bo3HUKHOBEHUE
HMHAYKIIMOHHOTO TOKa B aJIIOMHHUEBOM
KOJIbIIE TIPH H3MEHEHHUH TIPOXO/IAIICTO
CKBO3b KOJIHII0 MATHUTHOTO TTOTOKA.
Omnpenenenne HaPaBICHUS
UHIYKIHOHHOTO ToKa. [IpaBuio Jlenma.
SBneHust caMoMHAYKIMHU. IHIYKTHB-
HOCTB. DHEPTUsl MATHUTHOTO TIOJIS
ToKa. [lepeMeHHBbIN IIEKTPUUECKUI
TOK. DJNEKTPOMEXaHUIECKUI
HUHIYKIIMOHHBINA TeHepaTop (Kak
npumMep — ruaporereparop). [lorepu
sHepruu B JIDII, criocoOsr
yMeHbllIeHus notepsb. Haznauenue,
YCTPOMCTBO ¥ MPUHIIMI IEUCTBUS
TparchopMaTopa, ero MpUMEHEHNE TIPH
mepeade JICKTPOIHEPTHH.
DJIEeKTpOMarHuTHOE TI0JIe, €T0
HUCTOYHUK. Pa3nndre MexXay BUXPEBBIM
ANEKTPHYECKUM U SJCKTPOCTATHISCKUM
MOJIIMH. DJIEKTPOMAarHUTHBIE BOJIHBL:
CKOPOCTB, NTOTIEPEYHOCTb, JITHHA
BOJIHBI, IPHYMHA BO3SHUKHOBEHHS BOJIH.
ITonyuyenue u perucrpanus
3EKTPOMAarHUTHBIX BOJIH.
BrICOKOYaCTOTHBIE 2IIE€KTPOMAarHUTHEIE
KOJICOaHUS ¥ BOJIHBI — HEOOXOIMMEIC
CpeICTBa JIJIS OCYIICCTBICHUS
pannocs3u. KonebaTensHBINA KOHTYD,
MTOTyYCHHE SIICKTPOMATHUTHBIX
konebanuii. ®opmyna Tomcona. biok-
cxeMma MepearoIero 1 MpueMHOro
YCTPOUCTB J1JIs1 OCYILIECTBICHUS
PaanroCBs3U. AMIUTUTYAHAS MOIYJISINA
U JIETEKTUPOBAaHUE BHICOKOYACTOTHBIX
KoJIeOaHui.

NuTepdepentst u auppaxmms cBeta. CBeT Kak
YACTHBIN Cllydail 3JIEKTPOMArHUTHBIX
BOJIH. JIMana3oH BUAUMOTO U3JIy4eHHUs
Ha IIKaJe 3JIEKTPOMAarHUTHBIX BOJIH.
YacTuiibl 3J€KTPOMArHUTHOTO U3ITY-
4yeHust — (QOTOHBI (KBaHTHI). SIBeHMNE
mucnepcun. Pasnoxxenune Genoro cBera
B ciekTp. [loryuenne 6emoro crera
ITyTEM CIIOKEHHS CIIEKTPAIbHBIX
nBetoB. [IBera Ten. Haznauenue n
YCTPOHCTBO crieKTporpada u
CHEKTpOocKoma. THITEI ONTHYECKUX
CIIEKTPOB.

CriolHoOM 1 TMHEHYaThle CIEKTPhI, YCIOBUS UX
nostyueHust. CekTpbl UCITyCKaHUs U
norioineHus. 3akoH Kupxroda.
CrnexTpanbHblil aHau3. ATOMBI —

CIIOKEHHSI  CHEKTpPAJbHBIX IIBETOB C
TMIOMOIIBIO JIMH3BI; CTUIOITHOM

W TUHEWYaThIe CIIEKTPHI UCITYCKAHUS;

—  (opMynHpOBaTH TPABHIO NPAaBOW PYKH IS
COJICHOM/IA, TIPABIIIO OypaBUMKa, IIPABHIIIO
Jlenma;

— ONpeleNsaTh HaIpaBlIE€HUE dSJIEKTPUYECKOIrO
TOKa B TPOBOJHUKAX M HAalpaBJCHUE
JIMHAA MAarHWTHOTO TOJIsl; HallpaBJEHUE
CUJIBI, NEHMCTBYIOIIEN Ha 3JIEKTPUUYECKUI
3apsil, ABWDKYLIUMCS B MarHUTHOM MOJIE,
3HAaK 3apsja U HANpaBICHUE JBUXKCHUSA

YaCTHUIIBI;
3amuChiBaTh  (QOPMYITY  B3aUMOCBSI3M  MOZYJIS
BEKTOpa MAarHUTHOM WHITyKITHH

MarHuTHOTO MOJIS
¢ MoxyneM cwisl F, neficTByromieii Ha TPOBOIHUK
JJIAHOM I, PpacmonoKeHHbIN
NEPHOCHAUKYIIAPHO JIMHUAM MarHuTHOM
WHIYKIMH, U CHJION ToKa | B mpoBOIHUKE;

— OIIMChIBATh 3aBHCUMOCTb MAarHuTHOI'O
MOTOKa OT MHAYKIOHWU MarHvuTHOI'O IIOJIA,
IIPOHU3BIBAIOIICTO ILIOLIaAbh KOHTYpa, H
OT €ro OpPHEHTALMH IO OTHOUICHHIO K
JVHUSM MAarHUTHOW MHAYKIMH; Pa3IHIus
MEXAY BHXPEBBIM JJICKTPHUECKUM |
IIEKTPOCTATHUCCKHUM IIOJISIMH;

— TIPUMEHSATh TIPaBUIIO OypaBumKa,
MPaBUJIO JIEBOH pyKH; mpaBwio JleHma u
IIPaBWIO NPaBOM PyKU ULl OIPEACICHMS
HanpaBJICHUA UHAYKIIMOHHOT'O TOKa;

— paccka3plBaTh 00  yCTpOHCTBE U
MIPUHIUIIE JeUCTBUS reHeparopa
MEPEMEHHOTO TOKAa; O HAa3HA4YeHHUH,
YCTpOHCTBE W  NpPHUHLHMIE  JEHCTBUS
TpaHcpopmaropa W €ro HMPUMEHEHUH; O
MPUHINIAX PAJUOCBS3H U TEICBHUICHNS;

— Ha3bIBaTh CHOCOOBI YMEHBIICHHS MOTEPh
SJICKTPO’HEPTHH IIPH Ilepeadye ee Ha
Oonpime paccTosiHUA, pasJInuHbIe
JArara3soHbI QJICKTPOMArHuTHBIX BOJIH,
ycioBuss 00pa3oBaHMS  CIUIONIHBIX U
JIMHENYATBIX CIIEKTPOB UCILyCKaHMSI,

— 00BICHSITE U3JTYy4CHHUE U TIOTJIOICHUE
CBETa aToMaMHM M  HPOHCXOXKJICHHUE
JIMHEMYaTbIX  CHEKTPOB HAa  OCHOBE
noctynaroB bopa;

—  IPOBOJUTH HCCIIEA0BATEILCKUN
HKCTIEPUMEHT I10 U3YYEHHIO SBICHUS
3JIEKTPOMarHUTHON WHTYKIIHH;
AQHAJIM3UPOBATH PE3YJIBTATHI
SKCIIEPUMEHTA U JIeNIaTh BHIBOIBI;

— paboTath B TpyIIIE;

CITyIIaTh JOKJIaAbl «Pa3BUTHE CPEACTB U CIIOCOOOB
nepeaayn HHPOPMAIU Ha JaJIeKue
pacCTossHuA C IPEBHUX BPEMEH U 10

HaIUX JAHEN», «MeToa CreKTpaIbHOTO
aHaJIM3a ¥ ero NPUMEHEHHE B HayKe 1
TEXHHUKE»
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MCTOYHHMKU M3JTyYCHUSI U TIOTIIOIIEHHUS
cBera. OOBsCHEHUE M3ITYICHHS U
MOTJIOIICHHS CBETa AaTOMaMU U
MIPOUCXOKACHHS JTMHEUIATHIX
CIEKTPOB Ha OCHOBE MocTyaToB bopa

Koumpononas paboma

1o TeMe «DJIEKTPOMArHUTHOE MOJIe».
Jlabopamopnvie pabomoi

4. V3yyenue  sBJEHUs  DJIEKTPOMATHUTHOU

UHAYKOHWU.
Ha6J'HOZ(eHI/Ie CILJIOIIHOTO U JIMHEHNYAThIX
CIIEKTPOB UCITYCKaHMUA.

Temvl npoexkmos
«Pa3BuTHe cpeactB W cnoco0OOB Tepemadn

HH(OPMAIIUY Ha JTATEKUE PACCTOSHIS C
JIPEBHUX BPEMEH WM 10 HAIIUX ITHEW»,
«MeTo CIIeKTpaJbHOTO aHaJIHu3a M €ro
MPUMEHEHNE B HAYKE U TEXHUKE»

Crtpoenue atoma u
aTOMHOIO siApa
(7 4)

buonornueckoe IEUCTBHE

CrnoxHbII cocTaB PaJUOaKTUBHOTO H3JIyUeHUs,

anb(a, 03Ta ¥ raMMa JacTuIpl. Moenb
atoma Tomcona. OmbiTel Pesepdopna
10  paccessHMIO  anb(a  YacTHIL
IInanerapHas MOJIEIIb aTroma.
[IpeBpamenust smep Tpd  paguoak-
THBHOM pacliafic Ha IpuMepe aibda-
pacmaga pammsa. OOo3HaUeHHE sHep
XAMHYECKUX 3JIeMeHTOB. MaccoBoe u
3apsAI0BOC UHMCNA. 3aKOH COXPaHEHUS
MaccoBOTO 4YHCIIa U 3apiga IpH
panoaKTHBHBIX NpeBpAIICHHSX.
Haznavenue, ycTpoiCTBO M NPHHIMII
JIeHCTBUS cueTdMKa ['eiirepa U kamepbl
Bunbscona. BribuBanue anbda-
YacTHLAMHM TPOTOHOB M3 sJiep aToma
azora. HaOmogenne  QoTorpadmuit
oOpa3zoBaBImmxcs B KaMmepe BuiabcoHa
TPEKOB YaCTHI[, YyYacTBOBABIIUX B
saepHod  peakuuu.  OTKpbITHE U
CBOIiCcTBa HEUTpOHa. IIpoTonHo-
HEHTpOHHAs MOJIENTb spa.
Ou3nyeckuil CMBICI MaccoBOIO U
3apsgoBoro  uucen.  OcoOEHHOCTH
sIIepHBIX cuil. 130TONBI.

panuaryy.
dusnyecKre BEeJHYUHBI: HOTJIOIIEHHAS
J103a W3ITY4YEHUS, ko3 punreHT
Ka4yecTBa, 9KBUBAJICHTHAsS J103a.
BrusiHMe paJMOaKTUBHBIX W3ITYYCHUH
Ha OKUBBle opraHmsMmbl. [lepmon
noJIypacmnasa PaAHOaKTHBHBIX
BEIIECTB.  3aKOH  PaJMOAKTHBHOTO
pacnaga.  CmocoObl  3amuTBl  OT
panuauud. YCJOBHS TPOTEKaHUd U
MPUMEPbl  TEPMOSIZICPHBIX  PEAKLIHIA.
Hcrounnku sHeprun CosHIA ¥ 3BE3]T.

KonTpoJsbHasi pagora
no teme «CTpoeHHE aTomMa M aTOMHOTO sipa.

Hcnonp3oBaHue HHEPrUUM  ATOMHBIX
suep».

JlaGopaTopHble paGoThI

HSMCpeHI/IC CCTCCTBCHHOI'O paguallUOHHOI'O

OmnuceiBatk: ombiThl Pesepdopaa mo obOHapyxe-

HHIO CJ0KHOTO COCTaBa PaflOAKTUBHOTO
U3JIydeHUs U TI0 HCCIEAOBAHUIO C
MOMOMIBIO paccestHUA 0C-4ac-THIL
CTPOEHMsI aTOMa; IIpolLlecC AETCHUs sapa
aToMa ypaHa;

OOBSACHATh CyTh 3aKOHOB COXPaHEHUS
MaccoBOro 4ucia W 3apgaga IpH
PaZMOAaKTUBHBIX NMPEBPAILECHUSIX;
OOBACHATH (PU3NUECKUH CMBICIT MOHITHI:
SHEPrus CBs3M, AE(PEKT Macc, LemHas
peaxiys, KpuTH4ecKas Macca;

IPUMEHSTh 3aKOHBI COXpaHEHHS
MaccOBOTO 4YHMCIIa M 3apsfa NpH 3alUCH
YPaBHEHUM SIIEPHBIX PEAKLUil;

Ha3bIBaTh YCIOBHSA MIPOTEKaHUS
yHIpaBJisieMoi LENHOM peakuum,
npeumyuiectBa 1 Hepoctatku ADC nepen
JpYTMMH  BHJAMH  3JIEKTPOCTaHLUH,
YCIOBHS ~ TNPOTEKaHHs  TEPMOSACPHOMU

peakuu;
Ha3bIBaTh (I)I/ISI/I‘IGCKI/IC BCIIMYHWHBI:
IOrJIOIICHHAasA J03a H3JIy4YCHUA,

KOd((UIIMEHT KadecTBa, DKBUBaJICHTHAS
J103a, IEPUO/J TIOIypacana;
paccka3blBaTh O Ha3HAYEHUU SAEPHOTO
peakTopa Ha MEJJIEHHBIX HEUTpOHaX, €ro
YCTPOMCTBE U MPUHITUIIE ACHCTBUS;
MPUBOJIUTE  MPUMEPHI  TEPMOSAECPHBIX

peakuuit;
MPUMEHSTh 3HaHUsI K PELICHUIO 33/1a4;
U3MEepAThH MOIITHOCTE JTO3BI

paauanoHHOro  (oHa  JIO3UMETPOM
CpaBHMBATh TMOJYYEHHBIH pPE3ylbTaT C
HauOOJBIIMM JOMYCTHMBIM JIJISl YeIOBeKa
3HAYCHUEM

CTPOUTh TpaduK 3aBUCHMOCTH MOIIHOCTH

03Bl M3IYYEHUS MPOAYKTOB pacmaja
pajoHa OT BPEMEHH OIICHHWBATh IIO
rpaduky Hepuos noJrypacrnaja
IPOAYKTOB pacHaja pajoHa;

OpeACTaBJIATL PE3YJIbTAThI I/I3Mep€HI/II71 B BUJIC

Ta0JIuUII;
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(hoHa mO3UMETPOM.

7. V3ydeHme AeneHHA sSIpa aToMa ypaHa IO
(dhoTorpadum TpeKos.

8. 3ydeHme TpPeKOB 3apspKEHHBIX YACTHII O
TOTOBBIM ¢dororpadmsam»
(BBITIOTHSECTCS TOMA).

Tema npoekra

DHeprus cBsi3u. BHYTpeHH:ST SJHEPIHUsT aTOMHBIX
sinep. B3auMoCBsI3b Macchl U DHEPTHUU.
Hedexkr macc. Bemenenue — wiun
MOTJIOLIEHUE DSHEPruu B SAEPHBIX
peaknusix. JlemeHue sapa  ypaHa.
Brinenenue SHEPTUH. YenoBus
MPOTEKAaHUS  YIPaBIsEMON  IEMTHOM
peakium. Kpurnaeckas macca.
Hasznauenue, ycTpoiHCTBO, NPUHIIHI
JNEWCTBUS  SOCPHOTO  peakTopa Ha
MEJJICHHBIX HEUTpOHaX.
IIpeobpa3oBanue d3HEprum sjgep B
aneKTpudeckyro 3Hepruto. [Ipenmymie-
ctBa u Hemoctatku ADC  mepen
JPYTUMHU BUIAMU 3JIEKTPOCTAHIU.

«HeratuBnoe BO3JEHCTBUE paguanuu
(MOHMBHPYIOIIMX  HM3JIYYCHHH)  Ha
JKUBBIC OPTaHU3MBI M CTIOCOOBI 3aIIUTHI
OT Hee»

— paboTarh B rpyIIe;

cnymath noknan «HeratusHoe Bo3zieiicTBre
panuanuy Ha KHUBBIE OPTaHU3MEI H
CIIOCOOBI 3aIIUTEI OT HEE)

Crpoenne 1 3BOJIIOLMSA
Bcenennoii (3 1)

CocrtaB ComHeyHor cucteMbl: CoJHIIE, BOCEMb
OONBIIMX IIAaHET (IIeCTh M3 KOTOPBIX
HMEIOT  CITyTHUKH), TSATh  IUIAHET-
KapJIMKOB, acTepouIbl, KOMETEI,
MeTeopHble  Tenma.  DopMmupoBaHHE
CollHEUYHOM  cHUCTEMBI.  3eMisd U
IUTAaHEeTHI 3eMHOM Tpymnsl. OOLIHOCTH
XapaKTEPUCTHK IUIAHET 3eMHOM
rpynmsl. [InaneTsr-rurantel. CIyTHUKA
M KOJIbIIA [UIAHET- TUT'aHTOB.

Mansie Tena CoJIHEUHOH CHCTEMBI: aCTEpOUIbI,
KOMETEI, METECOPHEIC Tela.
O0pa3oBaHuEe XBOCTOB KOMET. PamuaHT.
Merteoput. bonua. ConHule u 3BE3bI:
cIIoucTast (3oHHAN) CTPYKTYpa,
MarHuTHoe mosie. VCTOYHUK 3Hepruu
CouHIla 1 3BE€3]] — TEII0, BBIJEIIEMOE
Opu TPOTEKaHWH B WX  HeApax
TepMOsZIepHbIX  peakuuid.  Craguu
JBOJIIOIHH Comnnia. lamakTukmy.
Meraranaktuka. Tpu BO3MOXKHBIE MO-
Jlend  HecTaluoHapHOW — BceneHHOH,
npeanoxxkeHHsle A. A. ®puamaHom.
OKCHEpUMEHTAIILHOE  TOATBEPKICHHUE
Xab6mom pacmmpenust BceneHHO.
3axon Xa00a.

TeMbl IPOEKTOB:

«EcTecTBeHHBIC
TPYIIIBDY,

«EcTecTBeHHBIEC CITyTHUKH IJIAHET-TUTAHTOBY

CIIYTHHUKH  IUIAHET 3eMHOM

Habnromate cmaiinet wim  QoTorpadum
HeOECHBIX OOBEKTOB;

Ha3bIBaTh TPYIIBI OOBEKTOB, BXOSIINX
B ConHEYHyI0 CHCTEMY; IPHUUYHHBEI
obpazoBanus nsTeH Ha CoHIle;
NPUBOAUTH TPUMEPbl HM3MEHEHUs BHJA
3BE3JJHOr0 Heba B TEYEHUE CYTOK;
CpaBHMBATh IUIAHEThl 3€MHOW TIPYIIIb;
TUTAHETHI-TUTaHTBI;

aHaNM3UpPOBaTh (GoTOrpaduK WK CIaNIbI
iaHeT, Gororpaduy COIHEYHOH KOPOHBI
1 00pa3oBaHUi B HEH;

OMUCHIBaTh (QoTorpaduu MaibIX Ted
CoJIHEYHOW  CHCTEMBI; TpH  MOJEIH
HECTallMOHApHOM Bceenennoi,
npeioxeHHble puamanom;

OOBSCHATh  (pU3MYECKHE  IPOLECCHI,
npoucxonsmme B Heapax ConHma u
3BE3I; B yeM MIPOSIBIISIETCS

HECTallMOHAPHOCTH BceeneHHo;
3aMMCchIBaTh 3aKOH Xa00a;

JACMOHCTPUPOBATL NPE3CHTAIUH, Y1aCTBOBATh B

00CYXIEHUH NPE3eHTAINI

TemaTnueckoe
nosTopenne (14)

YyacTBOBaTh B TEMaTHYCCKOM TIOBTOPEHU U
MaTtepualia




IInanupyemMble pe3yJbTaThbl 0CBOEHHS Kypca

IIpeameTHbIe pe3yabTaThl 00y4eHNs (PU3MKE B OCHOBHOM IIIKOJIE.

Buvinycknuk nayuumeces:

*eCcOONIONaTh MpaBWiia OE30MACHOCTH M OXpaHbl Tpyga Hpu paboTe C y4eOHBIM U J1a0OPaTOPHBIM
000pYZIOBaHUEM; °*°IIOHHMMATh CMBICI OCHOBHBIX (PM3MUECKHMX TEPMHHOB: (U3NYECKOoe Teno, (usmueckoe
sIBJICHUE, (PU3UYECKas BEINYMHA, €AMHHUIIBI U3MEPECHNUS;**pacliO3HaBATh MTPOOIEMBI, KOTOPHIE MOYKHO PEIIUThH
OpU MOMOIIM (U3UYECKUX METOJOB; AHAIU3UPOBATh OTACIbHBIC ATalbl NPOBEICHUS HCCIEIOBAHUNA H
MHTEPIIPETUPOBATh PE3yJIbTAaThl HAONIONCHUH M OIBITOB;**CTABUTH OINBITHI 110 MCCICAOBAHHIO (hH3MYECKUX
SBIICHUNA WM (PU3UYECKUX CBOMCTB TeJ 0€3 MCIIOIB30BAaHMS MPSIMBIX U3MEPEHHIA; IPU 3TOM (HOpMYIHpPOBAThH
npoOnemy/3agady y4eOHOTO OKCIIEPUMEHTAa; COOMpAaTh YCTAaHOBKY M3 NPEAJIOKEHHOro OO0OpYyIOBaHUS;
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI.

[Tpu npoBeneHny HccnenoBaHus HU3NUECKUX SBICHUH W3MEPUTEIbHBIC MPUOOPHI HCHONB3YIOTCS JHIIb KaK
TaTYNKA M3MEpeHUs] (U3UYECKUX BEIMYMH. 3alUCH IOKA3aHU NPSMBIX H3MEPEHHH B 3TOM Clydae HE
TpeOyeTcsi; **IOHMMAaTh POJIb DKCIIEPUMEHTa B TOJYYCHHH HAayYHOH WH(OPMAIMHU; **IIPOBOJHUTH IPSMbIC
u3MepeHns (PU3NUECKUX BEIMYUH: BPEMs, PACCTOSIHNE, Macca Tella, 00beM, CHuila, TeMIlepaTypa, arMochepHoe
JaBJICHUE, BIAXHOCTh BO3/AyXa, HANpPsDKEHWE, CHJAa TOKA, paJdaluoHHBIH (OH (C HCHOJIb30BaHHEM
J03UMETpa); MPH 3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHHUs W MCIIOJIb30BaTh MPOCTEHIINE METOIBI
OLICHKH TIOTPEUIHOCTEH HM3MEPEHUIl; **IIPOBOIUTH HCCIICAOBAHUE 3aBUCHMOCTEH (HM3MYECKUX BEIMYUH C
MCTIOJIB30BAHUEM TMPSMBIX W3MEPEHUH: TMPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PHKCHPOBATH PE3YJIBTATHI
MOJYYEHHOH 3aBHCUMOCTH (HU3MUECKHX BEIMYMH B BHAEC TaOnui M rpaduKoB, JeiaTh BBIBOJBI IO
pe3yabTaTaM HCCIEIOBAHUS; **IIPOBOJIUTH KOCBEHHBIE M3MEPEHUs] (PM3MUECKUX BEIWYHMH: MPU BBITIOJTHEHUU
U3MEpPEHUH COOMpaTh HKCIIEPUMEHTANBHYIO YCTAHOBKY, CIEHYS NPEAI0KEHHOH WHCTPYKIWH, BBIYUCIATH
3HAYCHWE BEIMYMHBI W aHAJIM3UPOBATh TMOJNYYCHHBIE pE3yJbTaThl C YYETOM 3aJaHHOW TOYHOCTH
U3MEPEHUH;**aHaIN3UPOBATh CUTYallUd IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, Yy3HaBaTb B HUX
MIPOSIBJIICHUE W3YUEHHBIX (PU3UYECKUX SBICHUI WM 3aKOHOMEPHOCTEW M MPUMEHATH UMEIOIINECs 3HAaHUS IS
UX OOBSCHEHMS; **[IOHUMATh MPUHIMIIBI IEHCTBUS MAlIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS UX
0€30MacHOTO HCTIOB30BaHUSI B TOBCEIHEBHOW JKU3HU; **HCIIONB30BATh MPH BBHIIIOJHEHWN YUEOHBIX 3a/1a4
HAY4YHO-TIOMYJISIPHYIO JIUTEPATypy O (PU3HUECKUX ABJICHUSAX, CIPABOUYHbIE MaTepUabl, pecypchl IHTepHeTa.

1) BoinyckHuk nosiyuum 603MOMCHOCHb HAYYUMBCA**0CO3HABAMb YEHHOCb HAYYHBIX UCCLEO08aHUIL,
Ppoib u3uKU 6 pacuiupeHuu npeocmasieHull 06 OKpyscaloujem mupe u ee 6KIA0 8 YIyuuleHue Kauyecmed
JHCUBHU;**UCNONIL306AMb  NPUEMbL  NOCMPOCHUsT  (PU3UYeCKUX  MoOelell, Noucka U  @QopmyaupoeKu
00KA3aMenbCme GblOBUHYMBIX 2UNOME3 MeoPemU4ecKux 8bl80008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX
PaKkmog;**cpasHU6amMb MOYHOCHb USMEPEHUsl (PUUUECKUX BeIUYUH NO BeIUYUHE UX OMHOCUMENbHOU
NOZPEWHOCIU NPU NPOBEOCHUU NPAMBIX U3MEPEHULl;**CAMOCMOAMENbHO NPOBOOUMb KOCEEHHbIEe U3MepeHUs U
UCCNe008aHUS PUBUYECKUX BETUUUH C UCNONb308AHUEM PA3IUYHBIX CHOCO0O08 UZMepeHUs hU3UIecKUX 6eUUUH,
8b1OUPAMb CPeOCmBa UMEPEHUsl C Y4emoM HeoOX00UMOU MOYHOCMU UMepeHull, 0O0CHOBbIBAMb 8blOOD
cnocoba uzmepenus, a0eK8amHo20 NOCMABIeHHOU 3a0ade, NPOBOOUMb OYEHKY OOCMOBEPHOCNU NOJYYEHHbIX
DPe3YIbMamos;**60CHPUHUMAMNb UHGOPMAYUIO PUULECKO20 COOEPIHCAHUS 8 HAYUHO-NONYIAPHOU Jumepamype
U cpeocmeax Maccogol UH@Gopmayuy, KpUmuyecku oyeHu8amy NOAYYEHHYIO UHGPOpMAYUulo, AHATUSUDYS ee
cooepxcanue u OaHHble 00 UCMOYHUKE UHDOPMAYUU;*CO30aA8aMb COOCMBEHHblE NUCbMEHHblE U YCHHblE
coobujenus 0 QuU3UUeCKUX SAGIEHUSAX HA OCHOBE HECKOIbKUX UCMOYHUKOS UHGDOpMAyuu, CONPOBOICOAmy
8bICMYNIeHUe npe3eHmayuell, yuumol8éds 0cobeHHocmu ayoumopuu ceepcmuuxog. O0eCcTiednTh JOCTIKEHUE
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS OCHOBHOH 00pa30BaTeNbHOM MPOTPaMMBI, CO3/1aTh OCHOBY ISt
CaMOCTOSITEIILHOTO YCIEIIHOTO YCBOSHHUS OOYYaIONIUMUCS HOBBIX 3HAaHWH, YMCHHM, BHJOB H CIOCOOOB
NESTENIbHOCTH JIOJDKEH CHCTEMHO-AEATEIbHOCTHBIM MOAXoA. B COOTBETCTBHHM C 3TUM MOJIXOJ0M HMEHHO
AKTUBHOCTH OOYYAIOIINXCS TIPU3HACTCS OCHOBOM JOCTYIKEHUS Pa3BUBAIOIIMX IIeJIel 00pa3oBaHMs — 3HAHUS
HE TIepeJIafoTCs B TOTOBOM BHJE, a MOOBIBAIOTCS yYallMMHCS B MPOIECCE MO3HABATEIBHON AESITEITHLHOCTH.
OgHuM W3 TyTel TOBBIMICHWS MOTHBAMUA U 3(PGEKTUBHOCTH y4eOHOH IEATETHHOCTH B OCHOBHOM IIIKOJIE



SIBIISIETCS BKJIIOUEHUE YUAIUXCS B YYEOHO-UCCIE008AMENbCKYI0 U NPOEKMHYIO 0esmelbHOCHb, KOTOpasi UMEET

CJIeAYIOLIME OCOOEHHOCTH:
l.uenu u 3agaun 3TUX BUAOB JEATENBHOCTH YYAIMXCS ONPEIEISIOTCS KaK MX JIMYHOCTHBIMU MOTHBAaMH,
TaKk ¥ COLMAIbHBIMU. DTO O3HAYAET, YTO TaKasl JESITEIbHOCTb JOJDKHA OBITh HAIlpaBlieHa HE TOJBKO HA
MOBBIIIIEHUE KOMIIETEHTHOCTH TOJPOCTKOB B MPEIMETHON 00JIACTH ONpPEAETICHHbIX Y4eOHBIX AMCLUIUINH,
HE TOJBKO Ha pa3BUTHE MX CHOCOOHOCTEH, HO M Ha CO3JaHHE MPOJAYKTa, UMEIOILEro 3Ha4YMMOCTb IS
APYTHX,
2 yuyeOHO-UCCIIeI0BATENIbCKAsl U IMPOEKTHAs JAEATEIBHOCTh JI0JKHA ObITh OPraHM30BaHa TaKUM 00pasoM,
4TOOBI ydYaluecss CMOIJM pean30BaTh CBOM MOTPEOHOCTH B OOLICHMM CO 3HAYMMBIMHU, pe(epeHTHBIMH
IpylInaMM OJHOKJIACCHHKOB, yuutened U T. J[. CTpos pasamyHOro poaa OTHOIIEHHS B XOZE
LI€JICHAIIPABIICHHOM, ITOMCKOBOW, TBOPYECKOW M IPOAYKTHBHOM HNEATEIBHOCTH, MOAPOC-KH OBJIAJEBAIOT
HOpMaMM B3aMMOOTHOIIEHUH € pa3HbIMM JIIOJIbMH, YMEHUSAMH NE€PEXOJUTh OT OJHOI0 BHJA OOIIEHHS K
ApyroMy, HpUOOPETalOT HABBIKM HMHIUBUAYaJIbHONW CaMOCTOSTEIBHOH pabOThl M COTPYAHHYECTBA B
KOJJIEKTHBE;
3. opraHuzanusi y4eOHO-HUCCIIEOBATENILCKUX M MPOCKTHBIX PadOT HMIKOJBHUKOB 00ECIEUYNBACT COYECTAHHUE
pasNMYHBIX BHUJOB II03HABATENbHON JeATeNbHOCTH. B 3TUX BHJax JeATENbHOCTH MOTYT OBbITh
BOCTPEOOBAHBI MPAKTHUYECKH JIIOOBIE CITIOCOOHOCTH TOJIPOCTKOB, PEATM30BaHBI JIMYHBIE MPHCTPACTUS K
TOMY WJIM UHOMY By JE€SATEIBHOCTH.

IInanupyemble pe3y/ibTaThl H3y4YeHUs1 y4eOHOI0 mpeaMera B 9 Kiacce
MexaHnn4yeckue siBJIeHHUS

BbInyCKHUK Hay4uTCH:
pacrno3HaBaTh MEXaHUYECKUE SBJICHUS U OOBSICHATh HA OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA WU
YCIIOBUS IIPOTEKAHUS 3TUX SIBJICHUMN:
PaBHOMEPHOE M HEPAaBHOMEPHOE JIBM)KEHUE, PABHOMEPHOE M PABHOYCKOPEHHOE NPSMOINHENHOE IBU)KECHHUE,
OTHOCHUTEJIBHOCTh MEXaHUUYECKOTO JABM)KEHHsI, CBOOOIHOE Ma/IeHUe TeJl, pABHOMEPHOE JIBUKEHHUE 110
OKPY’KHOCTH, MHEPLIMSI, B3AUMOJIECHCTBHE TEJl, PEAKTUBHOE JABWKEHUE, NIEpeiada 1aBJICHHs TBEPIBIMU TEIaMH,
KHUJIKOCTSMHU U razaMu, aTMOc(epHoe AaBJICHHE, TUIaBaHUE TeJl, pPABHOBECHE TBEP/ABIX Tell, UMEIOIIHNX
3aKPEIUICHHYIO OCh BpAI[CHUS,
KosiebaTenbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JIBUXKEHHUE (3BYK);
OIHCHIBATh U3yYEHHBIE CBOICTBA TE€J U MEXaHUUECKHE SBJICHUS, UCTIONb3Ysl (PU3NUECKHE BETUUUHBL: MYTh,
nepeMeleHe, CKOpocTh, YCKOpeHHe, IepHo/] 0OpallieHus], Macca Tella, MJI0THOCTh BEeleCcTBa, Cuia (cuiia
TSKECTH, CUJla YIPYTOCTH, CUjla TPEHUS ), JaBJI€HNE, UMITYJIbC Tela, KHHETUYeCcKasi HEPIus, MOTeHIalbHas
SHeprus, MexaHuuyeckas pabota, MmexaHuueckas MomHocTb, KIT/[ nmpu coBepuieHnn paboTsl ¢
HCIOJIb30BaHNEM IIPOCTOr0 MEXaHU3Ma, cujla TPEHUS, aMITUTY/a, IEPUOJ] U YacToTa KoyiebaHu, JyInHa
BOJIHBI U CKOPOCTb €€
pacnpocTpaHeHUs; IPU OMKMCAHUN MPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX BEIMUUH, UX
0003HAYEHMS U eTMHUIIBI U3MEPEHUS, HAXOUTh (hOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HMUECKYIO BETHUUHY C
JOPYTMMHU BEJTMYMHAMU, BRIYUCIIATH 3HAU€HUE (PU3NYECKON BETMYHHBI;
aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKUE SBJICHUS U MTPOLECCHI, UCIONb3Ys (PU3NYECKHE 3aKOHBI: 3aKOH
COXPAaHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUIT CYNEPIIO3UIIMH CUIT (HaX0XKIECHHE
paBHozelcTBytomen cuibl), I, IT u III 3axons! HeroTOHA, 3aKOH COXpaHEHNs: UMITYJIbCa, 3aKOH ['yKa, 3aKOH
[Tackans, 3aKkoH Apxumesia; Ipu 3TOM pa3INyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €r0 MaTeMaTH4eCKOe
BBIPAKCHHUE;
pa3ianyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (PU3MUECKUX MOJEIEH:
MaTrepuajbHas TOUKa, HHEpLHUAJIbHAas CUCTEMA OTCUETA;
pelaTth 3aa4u, UCIOJb3Ys GU3NYECKUE 3aKOHBI (3aKOH COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TSATOTCHMUSI,
npuHuun cyneprnosunuu cuil, I, II u 11 3akons! HeroTOHA, 3aK0H COXpaHEHU UMITYJIbCA, 3aKOH ['yKa, 3aK0H
[Tackans, 3akoH Apxumena) v popmyIbl, CBA3bIBAOLINE PU3NYECKHE BETUYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE,
Macca Tena, INIOTHOCTh BEIIECTBA, CUJIA, JaBICHUE, UMITYJIbC T€la, KHHETUYECKAas SQHEPIrus, IOTCHIMAIbHAS
SHEPTHsI, MEXaHW4YeCKasi paboTa, MexaHuueckast MomHocTh, KIT/[ mpocTroro Mmexanusma, cuiia TpeHHs
CKOJIBKEHUS, KOA(UIIMEHT TPEHHS, aMILTUTY/1a, IIEPHOJ] U 4acTOTa KoJeOaHM, IJTMHA BOJIHBI U CKOPOCTH €€
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pacrpocTpaHeHHs): HA OCHOBE aHAIM3a YCIOBHSA 33aJ]auy 3alMChIBaTh KPAaTKOE YCIOBUE, BBIICIATh
(bu3nyecKkre BeIMYUHBL, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJISl €€ PelIeHuUs, TPOBOJAUTH PACUETHI U
OLIEHUBATh PEATLHOCTH MMOTYYEHHOTO 3HAUCHUS (PU3HMUECKON BEITUYHMHBI.
BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCH:
MCIIOJIb30BATh 3HAHUS O MEXaHUYECKUX SBJICHHSX B IIOBCEIHEBHON KU3HHU ISl oOecrieueHus: 6€301acHOCTH
IpH 0OpalieHny ¢ IpudopaMu U TEXHUUYECKUMH YCTPOMCTBAMMU, U1 COXPAHEHHUsI 310POBbsS U COOTIOACHMUS
HOPM DKOJIOTMYECKOT0 MOBEJICHUS B OKPYIKaIOLLEH Cpe/ie; MPUBOAUTD IPUMEPHI IPAKTUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUI O MEXaHUYECKUX ABJICHUSAX U (PU3MUECKUX 3aKOHAX; IPUMEPBI
HCII0JIb30BaHUsl BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTHUH;
HKOJIOTMUYECKUX MOCIEICTBUI UCCIEA0BAHNUS KOCMUYECKOTO TPOCTPAHCTB;
pa3nuyaTh TpaHMLbl IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, TIOHUMATh BCEOOIINI XapaKkTep
(byHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa,
3aKOH BCEMUPHOI'O TATOTEHUS) U OTPAaHUYEHHOCTbH UCII0JIb30BAHUS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena
M 1p.);
HaXOJUTh aJIEKBaTHYIO IPEIOKEHHOMN 3a1aue (PU3HUECKYI0 MO/JIENb, pa3pelaTh NIpodieMy Kak Ha OCHOBE
UMEIOIIUXCS 3HAHUN TT0 MEXaHHUKE C MCII0JIb30BAaHUEM MAaTEMAaTHUECKOT0 anmnapara, Tak U IpH MOMOIIU
METOJIOB OLIEHKH.

TemioBble sBJICHUSA
BbINyCKHUK HAYYUTCS:
pacrno3HaBaTh TEIJIOBbIE SIBJICHUS U O0BACHATH Ha 0a3e MMEIOLIUXCS 3HAHUK OCHOBHBIE CBOMCTBA HIIN
YCIIOBHS TPOTEKAHMS ATHX SIBICHUI: MU Py3us, N3MEHEHNE 00beMa Te MPH HAarpeBaHUH (OXJIKICHUN ),
00JIbIlast CKUMAEMOCTh Ta30B, Malas CKUMAEMOCTh KHUIKOCTEH U TBEPABIX TeJ; TeIJIOBOE paBHOBECHE,
UcHapeHue, KOHIeH calus, IIaBJIeHNe, KpUCTAIIM3alusl, KUIIEHUE, BIaXKHOCTh BO3/1yXa, Pa3JINuHbIE CLIOCOObI
Teruionepeiayu (TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYCHUE), arperaTHbIe COCTOSIHHS BEILIeCTBa,
MOTJIOLIEHUE SHEPTUU IpU
MCIapeHUH KUJIKOCTU U BBIIEJICHNE €€ IPU KOH/IEHCALlUU Tapa, 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT
JIaBJICHUS;
OIUCHIBATh U3yUECHHBIE CBOMCTBA TE€J U TEIJIOBHIE SABJICHUS, UCTIONb3YS (PM3UUECKUE BETUYUHBL: KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS DHEPIHsl, TEMIIEPATypa, yJelIbHas TEJI0OEMKOCTh BEIIECTBA, yelbHasl TEII0Ta
IUTaBJICHUS, yJelbHas TEeIUIoTa NapooOpa3oBaHusl, yelbHas TeIUI0Ta CrOpaHus TOIUINBA, KO3 UIIMEHT
MI0JIE3HOTO AEMCTBUS TEIUIOBOTO ABUTATENs; IPU OMMCAHUU MPABUIBHO TPAKTOBATH (PU3HUECKUN CMBICTT
UCMOJIb3YEMbIX BEJIMUNH, UX 0003HAUEHUS U €AMHUIBI U3MEPEHUs, HaXOAUTh (POPMYJIbI, CBSA3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUYHUHY C JPYTMMH BETUYMHAMU, BEIUUCIISITH 3HaU€HUE (PU3NYECKON BETUUYHHBI;
aHAJM3UPOBATh CBOMCTBA T, TEIUIOBBIE SIBICHUS U MIPOLECCHI, UCTIONb3YSl OCHOBHBIE MTOJIOKEHHSI AaTOMHO-
MOJIEKYJISIPHOTO YUEHHs O CTPOEHHMH BEILLECTBA U 3aKOH COXPAaHEHUS SHEPTUH;
pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (QU3MUECKUX MOJIENIeN CTPOEHUS ra30B, XKHUIAKOCTEH U TBEPIBIX
Te;
MPUBOANUTH MPUMEPHI MPAKTUYECKOTO MCIIONB30BaHNs (PU3NYECKUX 3HAHUN O TETJIOBBIX SIBJICHUSX;
pelaTh 3aa4u, UCIIOJIb3Ys 3aKOH COXPAaHEHUsl SHEPTHH B TEIUJIOBBIX ITpolieccax U (OpMYIibl, CBSI3bIBAIOIINE
¢bu3nyeckre BEIMYUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEPATypa, YAeIbHas TEIIOEMKOCTh BELIECTBA, YAeIbHas
TEIUI0Ta TUIaBJIEHUS, YAeIbHas TeIoTa MapooOpa3oBaHus, yAelbHas TeIIoTa CropaHus TOIUINBA,
KO3 QHIIUEHT MMOJIE3HOTO JAeHCTBUS TEIJIOBOTO JBUTATeNs): Ha OCHOBE aHAJIM3a YCIOBUS 3ajlauyl 3aliChIBATh
KpaTKO€ YCJIOBUE, BBIIEIATh PU3NYECKUE BEIMYNHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIMMBIE IS €€ peleHus,
MIPOBOJIUTH PAcUeThl U OLIEHUBATh PEAIbHOCTh MOIy4YE€HHOTO 3HAUeHUs (PU3HMUECKON BETMYMHBI.
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:
MCMOJIb30BATh 3HAHMS O TEIUIOBBIX SIBIICHUSX B MIOBCEIHEBHON KU3HHU I 0OecredeHus: 6e30MacHOCTH pU
oOpallleHuu ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPONUCTBAMHU, JIUIsl COXPaHEHUS 3/I0POBbS U COOJIIO/IEHUS] HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY)KAIOILEH Cpee; IPUBOAUTH IPUMEPHI IKOJIOTUYECKUX MOCIEACTBUM
paboThI ABUTATENIEH BHYTPEHHETO CrOPaHMUsl, TEIUIOBBIX U THIPOAIEKTPOCTAHIINMN;
pa3nuyaTh rpaHULbl IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHMMATh BCEOOIINIT XapakTep
dbyHIaMEHTANBHBIX (PU3UYECKUX 3aKOHOB (3aKOH COXPAaHECHMSI SHEPTHH B TEIUIOBBIX MPOIECCax) U
OTPaHUYEHHOCTH MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB,;
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HAXOJUTh aJICKBATHYIO MPEUIOKECHHOHN 3a7aue (PU3HUECKYIO MOJIENb, pa3peniaTh MpoodieMy Kak Ha OCHOBE
MMEIOILIUXCS 3HAHUN O TETJIOBBIX SBJICHUSAX C MCIOJIB30BaHUEM MaTEeMAaTUYECKOTO ammapara, Tak u Ipu
oMo METOoJ0B OLICHKU.

DJleKTprYecKre 1 MATHUTHbBIE SIBJICHUS
BorinycKkHUK HAy4YUTCH:
pacrno3HaBaTh JIEKTPOMArHUTHBIC SBJICHUS U OOBSICHITH HA OCHOBE UMEIOLINXCS 3HAHUN OCHOBHBIE CBOMCTBA
HJIN YCJIIOBUA MMPOTCKAHUSA 3THX SIBJICHUU:
ANIEKTpU3aLUs TeJ, B3aUMOJICICTBIE 3apsI0B, SJICKTPUUECKUN TOK U €ro JeHCTBUS (TEIIOBOE, XUMHUECKOE,
MaI‘HI/ITHOC), BSaHMOI[efICTBHG MAarHuToB, 3JICKTPOMAaruuTHasd UHAYKI KA, l[GfICTBHC MAarduTHOI'O I10JIs1 Ha
MIPOBOJHHK C TOKOM M Ha ABMXKYIIYIOCS 3apsSKEHHYIO YaCTHILY, IEHCTBUE SJIEKTPUUECKOT0 MOJIs Ha
3apSUKEHHYIO YACTHUILY, SJIEKTPOMArHUTHBIE BOJHBI, IPSMOJIMHEIHOE pacpOCTPaHEHUE CBETA, OTPAKECHHUE U
MIpeIOMIIEHUE CBETa, AUCIEPCHUs CBETA.
COCTaBJIAATh CXEMBI JJICKTPUICCKUX LIGHGfI C MOCJICAOBATCIbHBIM U MMapaJlJICJIbHBIM COCAUHCHHUEM 3JICMCHTOB,
paznuyas ycloBHbIe 0003HAYCHHSI SJIEMEHTOB AJIEKTPUYECKUX Lienel (MCTOUHUK TOKA, K04, PE3UCTOP,
peocraT, JaMIIoYKa, aMIEPMETP, BOIbTMETP).
UCIOJIb30BaTh ONITUYECKUE CXEMBI JIs IOCTPOCHHS N300payKeHUH B TUIOCKOM 3epKalie M COOMparolieii TnH3e.
OIMIMCBbIBATh U3YYCHHBIC CBOMCTBA TEJI U OJICKTPOMArdMTHBIC ABJICHUS, UCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCIIMYHNHBI:
ANEKTPUYECKUH 3apsi]l, CHIIa TOKA, SJIEKTPUUECKOE HAIPsHKEHUE, DNIEKTPUIECKOE COITPOTUBIICHHUE, YACTbHOE
COIPOTHBIICHUE BEUIECTBA, pab0Ta AIIEKTPHUYECKOTO MO, MOIITHOCTH TOKA, (POKYCHOE pacCTOSHUE U
ONTUYECKAs CHJIA JIMH3BI, CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI M YaCTOTA CBETA; IPHU OMUCAHUU
BEPHO TPAaKTOBATh
(bu3MUYECKU CMBICI UCTIONb3yEeMbIX BETUYHH, UX 0003HAYCHHS U SIUHUIIBI U3MEPEHHUSI; HAXOIUTh (OPMYJIbL,
CBA3LIBAIOIIUEC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYHHY C APYTYMH BCIMYNHAMMU.
aHaAJIM3UPOBATh CBOWCTBA Tell, JIEKTPOMATrHUTHBIE SIBJICHUSI U MTPOLIECCHI, UCTIOIB3Ys PU3NYECKUE 3aKOHBI:
3aKOH COXpaHEHMsI AJIEKTPUUYECKOTO0 3apsiia, 3akoH Oma Juisl yyacTka Lemnu, 3akoH J[xoyns-Jlenna, 3akoH
MPSIMOJIMHEIHOTO paclpOCTPAHEHUSI CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH MPEJIOMIIEHUS CBETA; IPU 3TOM
pa3ianyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BbIpasKEHUE.
MIPUBOJIUTH MPUMEPHI IPAKTHUECKOTO MCTOIh30BaHUS (PUINIECKUX 3HAHUN O SJICKTPOMATHUTHBIX SBICHUSIX
pelaTth 3aa4u, UCIOb3Ys pU3NUYeCKue 3aKoHBI (3akoH OMa Ji1s yyacTka 1enu, 3akoH Jlxoynsi-JIeHua, 3akoH
MPSIMOJIMHEIHOTO PacpOCTPaHEeHHsI CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH MPEJIOMIICHUS CBETa) U (OPMYIIBL,
CBS3BIBaIONME (PU3UUECKHE BETMUMHBI (CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, IIEKTPUIECKOe
COIIPOTHUBIIEHUE, YICTHFHOE COMPOTHUBIICHNE BEIIECTBA, pa00Ta AIEKTPUIECKOTO MOJISI, MOIIIHOCTh TOKA,
q)OKYCHOe PacCCTOAHNEC U ONITHUYCCKAA CUJIa JIMH3bI, CKOPOCTH SJICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U
4acToTa cBeTa, (POPMYIIbI pacyeTa AMEKTPUYECKOTO CONPOTUBICHHUS TP MOCIEI0BATEILHOM H MapalljieIbHOM
COCJIMHEHHUH MPOBOJHUKOB): HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4y 3aMKMCHIBATh KPATKOE YCIOBUE, BHIICTSATH
(bu3nyecKre BeIMUNHBI, 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE JIJISl €€ PEIIeHHUs, TPOBOJAUTH PACUEThI U
OICHUBATH PCAJIbHOCTH MMOJTYYCHHOI'O 3HAYCHHA (1)I/ISI/I‘~IGCKOI\/’I BCIIMYNHBI.
BpInyCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCS:
HCIIOJIL30BaTh 3HAHUS 00 SJICKTPOMArHuTHBIX SABJICHHUSAX B HOBCG}IHGBHOf/i KNU3HU JJIA oOecrieueHus
0€30MMacHOCTH MPH OOpallleHHH ¢ TPUOOpaMU U TEXHUYECKHUMH YCTPOUCTBAMH, JII COXPAHEHHUSI 3JI0POBbS U
COOJTI0JIEHUSI HOPM IKOJIOTHYECKOTO TIOBEICHHS B OKPYIKAIOIIEH Cpejie; MPUBOIUTH MPUMEPHI BIUSHHS
AJIEKTPOMArHUTHBIX U31yYEHUN Ha )KUBbIE OPTAHU3MBI;
pas3invaTrhb rpaHyllbl IPUMCHUMOCTHU (bHSI/IquKI/IX 3aKOHOB, IIOHUMAaTh BCGO6HH/II7[ XapaKkTep
(dyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUs IIEKTPUIECKOTO 3apsia) U OTPAHMUYEHHOCTh UCTIOIB30BaHUS
YaCTHBIX 3aKOHOB (3akoH OMa a1 yJacTka 1emnu, 3akoH Jxoymnsa-Jlenmna u ap.);
UCIOJIb30BaTh MIPUEMBI IIOCTPOEHUS GU3HUECKUX MOEIEH, Monucka u GopMyITUPOBKH J1I0Ka3aTEeIbCTB
BBIJIBUHYTBIX T'MIIOTE3 U TCOPETHUYCCKUX BBIBOJOB Ha OCHOBE OMIIMPHYCCKHU YCTAHOBJIICHHBIX q)aKTOB;
HAXOJUTh aJIEKBATHYIO MPEUIOKEHHOHN 3a7aue (PU3MUECKYIO MOJIENb, pa3peiaTh MpodieMy Kak Ha OCHOBE
NMCHOIIIUXCA 3HAHUH 00 OJICKTPOMArdiuTHBIX ABJICHUAX C UCITIOJB30BAHUEM MATEMATHYCCKOI'O arriapara, Tak 1
MIPU TOMOIIY METOJIOB OLIEHKH.

KBaHTOBBIC ABJICHUSA
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BbinmycKHUK Hay4HuTCs:
pacro3HaBaTh KBAaHTOBBIE SIBICHHS U OOBSCHATh HA OCHOBE UMEIOLIMXCS 3HAHUN OCHOBHBIE CBOMCTBA MU
YCIIOBHSI TPOTEKAHMSI STHX SIBJICHUI: €CTECTBEHHAs! M UCKYCCTBEHHAS PaIMOAKTUBHOCTb, O.-, 3- U Y-H3IIy4eHHUS,
BO3HUKHOBEHUE JINHEWYATOr0 CIIEKTPa U3IY4YEHUS aTOMa;
OIMCHIBATh U3yUCHHBIE KBAHTOBBIC SBJICHHS, UCTIONB3YS (PU3NUECKUE BEIMYUHBI: MACCOBOE YHCIIO, 3aps10BOE
4HCII0, IEPHOJ [T0JIypacnajia, SHeprus (POTOHOB; IIPU ONUCAHUM IPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICIT
MCTOJIb3yEMbIX BEJTMUNH, UX 0003HAUYECHUS U €AMHUIBI U3MEPEHUS; HAXOAUTH (POPMYIIBI, CBA3BIBAIOIIHE
JTAHHYIO0 (PU3MUECKYIO BEIMUMHY C JPYTUMH BEJIMYMHAMHU, BEIUUCIIATh 3HaUeHHE (PU3NYECKON BEIMUYHHBI,
aHAJM3UPOBATh KBAHTOBBIE SIBIICHUS, UCTIOIB3Ys (PU3NYECKHUE 3aKOHBI M ITOCTYJIATHI: 3aKOH COXPAaHEHHS
SHEPI'UH, 3aKOH COXPAaHEHMsI EKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHMsI MaCCOBOI'0 YHCia, 3aKOHOMEPHOCTH
M3Y4YEHHUS U TOTJIOUICHUS CBETa aTOMOM, IIPH 3TOM Pa3IM4aTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U €TO
MaTEeMaTHYeCKO€e BbIPAXKECHUE;
pa3nauyaTh OCHOBHBIE IPU3HAKU IUIAHETAPHON MOJIEM aTOMa, HYKJIOHHOM MOJIENIM aTOMHOTO s1/1pa;
IPUBOAUTH IIPUMEPHI IPOSIBICHUS B IPUPOJIE U MIPAKTUYECKOTO UCITIOJIb30BaHMsI PaliOAKTUBHOCTH, SIIEPHBIX
U TEPMOSAEPHBIX PEAKIMH, CIEKTPAIbHOTO aHAIN3a.
BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:
HCII0JIb30BaTh NOJyYEHHbIE 3HAHUS B [TIOBCEHEBHOM JKU3HU IIPU O0paLIEHUH ¢ TPUOOpaMU U TEXHUUYECKUMHU
yCTpOHCTBaMHU (CYETUYUK MOHU3UPYIOIIMX YACTHULL, IO3UMETP), AJIs1 COXPAHEHUS 30POBbS M COOIIOAEHUS HOPM
9KOJIOTUYECKOT0 MTOBEICHUS B OKPYXKAIOLIEH cpelie;
COOTHOCHUTB SHEPTUIO CBSI3U aTOMHBIX s7Iep C Je(PEKTOM MaCChI;
IIPUBOJIUTH IPUMEPDI BIUSHUS PaAMOAKTUBHBIX U3ITy4YE€HUI Ha )KUBbIE OPraHU3Mbl; IOHUMATh PUHIIUI
JeUCTBUS 103UMETPa U Pa3IN4aTh YCIOBUS €0 UCTIOIb30BAHUS;
MTOHUMATh YKOJIOTUIECKHE TPOOIEMbI, BO3HUKAIOIINE TIPU MCIIOJIb30BAaHUH aTOMHBIX JIEKTPOCTAHIUN, M TyTH
peleHust 3TUX Npo0sieM, MePCIEeKTUBbI UCIIOIb30BAHUS YIIPABIAEMOIO TEPMOSIEPHOTO CUHTE3A.

DJIeMeHThbI ACTPOHOMMHU
BbinmycKHUK Hay4HnTCS:
yKa3bIBaTh Ha3BaHUA I1aHeT COHEYHOW CUCTEMBI; pa3inyaTh OCHOBHBIE IPU3HAKU CYTOYHOI'O BpallleHuUs
3Be3/1HOro Heba, nBmxkeHus JIynsl, ColHIA U MJIaHET OTHOCUTEIBHO 3BE3/T;
MTOHUMATh Pa3INuUs MEX]y FeIMOLEHTPUYECKON U T€OLEHTPUYECKON crucTeMaMy MUpa.
BbIyCKHUK MOJIYy4YHT BO3MOKHOCTD HAYYHThCH:
yKa3bIBaTh OOIIME CBOMCTBA M OTJIMYMS TUIAHET 3€MHOM IPYIIbl U IUIAHET-TUTAaHTOB; MaJIbIX Tesl CollHeuHOH
cHCTeMbI U OOJIBIINX IJIAHET; MOJIb30BATHCS KapTOi 3Be€3/IHOr0 HeOa Mpu HaOJII0ICHUSIX 3BE3JHOrO Hea;
pa3anyaTh OCHOBHBIE XapaKTEPUCTHKU 3B€3]1 (pa3Mep, LIBET, TEMIIEPAaTypa) COOTHOCUTH IIBET 3BE3/IbI C €€
TEMIIEpATypOH;
pa3anyaTh TMUIOTE3bl O NPOUCXO0XKIeHUU COTHEYHON CHCTEMBI.
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TemaTuueckoe niaanupoBanue. 9 kiaacc (102 4, 3 u B Heme0)

ypoka

Tema

KomanuectBo
4acoB

ITo
ABTOPCKOM
porpaMme

Koi-Bo
K.p.

Komn-Bo
..

[Tporpamma
BOCIIMTAHUS

3aK0oHBLI B3aMMoOJelCTBHSA
M IBUKEHUSA TeJ

11y

34y

Boeneuenue 6
UCcned06amenbeKyo
oessmesibHOCmb,
oocyncoenue
npoonemubix
cumyayuil

Mexanunyeckue
KoJ1e0aHNs BOJIHBbI. 3BYK

54

154

Boeneuenue 6
uccned06amenbCKyo
oesamenbHoCmb,
oocyrcoenue
npooemMHbIX
cumyayui.

JIEKTPOMArHUTHOE I0JIe

T4

25y

Dopmuposanue
HagvlKa
2eHepuposanus  u
ogopmnenusn
coocmeennvIx uoeil,
HagvIKa
Y6asxcumenbHo20
OMHOUWIEHUS K
uyHCUM UOCAM.

Ctpoenue aroma u

aTOMHOIO siIpa

T4

20

Ilpumenenue
Memoooe
aKmueuszayuu
nO3HABAMENbHOU
deamenbHoCmU,
eoeneuerue 6
UCc1e006amenbCKyro
oesameibHOCHb,
oocyncoenue
npooIeMHbIX
cumyayuil.

CtpoeHue u 3BOJIIOLUSA
Bceesiennon

3y

54

Opzanuzayusn
dopmuposanusn
HaevlKa
CamocmoamenbHozo
pewienusn
meopemuueckoil
npoonemol




HTorosoe noBropeHue 1y 64 Dopmuposanue
HABbIKA NYOIUYHBIX
6bICMynJieHUll,
npumeHnenue
USPOBHIX MEMOO08

Hroro 344 1054 5 9

Kanengapno- TeMaTHieckoe IVIAHUPOBAHUE YUYeOHOT0 MaTepuaJia no puznke
3a kypc 9 kiaacca no yueonunky E.M.I'yTHuK «@Pu3uka. 9 kiace»

(Bcero 34 gaca, 1 yac B HeleJII0)
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Ne Paznen, Tema Koa- | Jara ypoka pecypcbl
n/n BO
JacoB
3aKoHBI ABH:KE€HUS H B3aNMOAEHCTBHS TeJl 11y

1 MarepuanpHas Touka. | 1 https://infourok.ru/prezentaciya-
CHCTeMa OTCUETA. k-uroku-9-klass-urok-1-
TTepeMelnene materialnaya-tochka-sistema-

otchyota-5293608.html
https://nsportal.ru/shkola/fizika/l
ibrary/2017/10/09/test-po-fizike-
9-kl-po-teme-materialnaya-
tochka

2 Onpenenenue 1 https://uchi.ru/.
KOOp/IMHATBI https://interneturok.ru/
JBIDKYIIIETOCS TeNa
ITepemenienue npu
HPSAAMOJIMHEHHOM
pPaBHOMEPHOM
JBIDKCHUU.

3 - [Ipsvonuueiinoe 1 https://uchi.ru/.
PaBHOYCKOPEHHOE https://interneturok.ru/
JIBUKEHUE. Y CKOPEHHE
CxopocTh
HPSAMOJIMHEMHOIO
PaBHOYCKOPEHHOTO
JBWKCHUS.

I'paduk ckopocT

4 Pemenue 3aja o 1 https://uchi.ru/.

Teme https://interneturok.ru/
«PaBHOYCKOpEHHOE

JIBIDKCHUE)

ITepemenienue npu

OPSIMOJIMHEHHOM

PaBHOYCKOPEHHOM

JBHKCHUN

5 . Pemenue 3amaud mo 1 https://uchi_ru/_

TeMe «HepeMemveHHe https://interneturok.ru/
MIPH MIPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBHDKCHUID»
[lepememenne Tena
[IpU IPSIMOJIMHERHOM
PaBHOYCKOPEHHOM
JIBIDKEHHUH 0€e3
HadyaJIbHOW CKOPOCTU
6 - Pemnenue 3ayiau 1o 1 https://interneturok.ru/

teme «llepemernienne
Tena mpu
HPSMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBIDKEHUH 0€e3



https://infourok.ru/prezentaciya-k-uroku-9-klass-urok-1-materialnaya-tochka-sistema-otchyota-5293608.html
https://infourok.ru/prezentaciya-k-uroku-9-klass-urok-1-materialnaya-tochka-sistema-otchyota-5293608.html
https://infourok.ru/prezentaciya-k-uroku-9-klass-urok-1-materialnaya-tochka-sistema-otchyota-5293608.html
https://infourok.ru/prezentaciya-k-uroku-9-klass-urok-1-materialnaya-tochka-sistema-otchyota-5293608.html
https://nsportal.ru/shkola/fizika/library/2017/10/09/test-po-fizike-9-kl-po-teme-materialnaya-tochka
https://nsportal.ru/shkola/fizika/library/2017/10/09/test-po-fizike-9-kl-po-teme-materialnaya-tochka
https://nsportal.ru/shkola/fizika/library/2017/10/09/test-po-fizike-9-kl-po-teme-materialnaya-tochka
https://nsportal.ru/shkola/fizika/library/2017/10/09/test-po-fizike-9-kl-po-teme-materialnaya-tochka
https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://interneturok.ru/
https://interneturok.ru/

HayvyaJIbHOM CKOPOCTHU
JlaboparopHas paboTa
Neo 1 «MccnenoBanue
PaBHOYCKOPEHHOTO
JBIKEHUS 0e3
HAYaIIbHOW CKOPOCTI

KonTponbhas pabora
Nel mo teme
«lIepemerenue Tena
IIPU IPSIMOJIUHENHOM
PaBHOYCKOPEHHOM
JIBUKEHHU.
OTHOCHUTENIBHOCTh
JBVDKCHHS.

https://uchi.ru/.

http://school-
collection.edu.ru/

. MuepumansHbie
CHCTEMBI OTCYETA.
IIepBblii 3ak0H
HeroTona Bropoii
3akoH HproToHa.
Pemenne 3agay Ha
[IPUMEHEHUE BTOPOTO
3akoHa HeroToHa.

https://uchi.ru/.
https://interneturok.ru/

Tpetuii 3aKkoH
Hriotona. Pemienue
3aj71a4 Ha TOHUMAaHHe
TPETHEro 3aKOHA
HrroTona. Pemenne
3aja4 110 TeMe
«3akoHbl HeroTOHA.»
JBrm>xeHue Tena,
OpOILIEHHOTO
BEPTUKAJIBHO BBEPX.
Hesecomocth

https://uchi.ru/.
https://interneturok.ru/

10.

Pemenue 3agay Ha
JBIDKEHHE Tena,
OpOIICHHOTO BBEPX.
JlaGopaTtopHas paboTa
Ne 2 «M3mepenne
YCKOpEHHS CBOOOTHOTO
najeHus» PeaktuBHOE
JIBHKEHHE. PakeThl.

https://uchi.ru/.
https://interneturok.ru/

11

3aKOH BCEMUPHOTO
TATOTeHUS. Pemenue
3a7a4 Ha IPUMEHEHNE
3aKOHAa BCEMHPHOTO

https://uchi.ru/.
https://interneturok.ru/
«Cnam I'MA: Pemy
EI'D u Pemry OI'9»
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https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://interneturok.ru/

TSATOTEHUS. Y CKOpEHUE
CBOOOTHOrO MaJCHUS
Ha 3eMJie U ApYTUX
HeOeCHBIX Teaax
BriBo1 3akoHa
COXpaHEHUS
MEXaHUYECKOH
sHeprun. KonTponpHas
pabota Ne 2 <<3aKoHBI
B3aMMOJICUCTBHS 1
JOBUXEHUS TEI>>

https://soc-
ege.sdamgia.ru/

Mexan

HYeCKHe K0JIe0aHus M BOJIHLIL. 3B

YK 54

12(1)

Koneb6aTensHoe
nBmxenue. CBoOOIHEIE
KoJieOaHus
JlaboparopHas paboTa
Ne 3 «HccmenoBanue
3aBHCUMOCTH TIepHOaa
M 4aCTOTBI CBOOOIHBIX
KoJIcOaHMI MasTHHUKA
OT JUIMHBI €TI0 HUTU>>

1

https://interneturok.ru/

13(2)

3aTyxaroiue
KoJeOaHus.
BriHyX1€HHBIE
KoJeOaHusl.

Pe3onanc.

Pacnpoctpanenue
KoJieOaHMil B cperie.
Bonnsl.

https://uchi.ru/.

http://school-
collection.edu.ru/

14(3)

JlmHa BOJTHEL
CkopocTh
pacnpocTpaHeHHS
BOJIH.

Pemenue 3agayd no
TeMe «CBOOOIHEIE
KoJieOauusa. BoiaHe»

HcTouHuku 3ByKA.
3BYKOBBIC KOJICOAHUSI.

https://uchi.ru/.

15(4)

Bricora, [TemOp] u
IPOMKOCTB 3ByKa

PacnpocTtpanenue

3ByKa. 3BYKOBbIE

https://uchi.ru/.
http://school-
collection.edu.ru/
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https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://interneturok.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://uchi.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

BOJIHBI.

16(5)

KonTponbHas pabora
Neo 2 «KMexaHnnueckue
KOJIEOAHUS U BOJIHBI.
3ByKk>> OTpaxkeHue
3ByKa. 3BYKOBOI1
PE30HAHC

https://uchi.ru/.

https://interneturok.ru/

J1eKTPOMATHUTHOE MoJIe /9

17(2)

MarauTtHoOe mose

Hamnpanenue Toka u
HampaBjeHUE JTUHUAN
€ro MarHUTHOTO TTOJISI

ObHnapyxeHrne
MarHMTHOTO TOJIA O
€ro NCHCTBUIO HA
SJIEKTPUUECKUHN TOK.
[IpaBumno neBoi pyku.

https://uchi.ru/.

https://interneturok.ru/

18(2)

WNunykims MarHuTHOTO
noiasg. MarHuUTHBIA
IIOTOK

Pemenne 3aga4d mo
teme «MHaykuus
MarHUTHOTO MOJISDY

SIBnenue
3JEKTPOMATHUTHOMN
VHAYKLNH.

https://uchi.ru/.

https://interneturok.ru/

19(3)

JlaGopatopHas paboTa
Ne 4 KU3yuenue
SIBJICHUS
3JIEKTPOMArHUTHON
HHIYKITAN>>

Hamnpasnenue
WHAYKIMOHHOTO TOKA.
ITpaBuno Jlenna.

SIBnenue
CaMOUHIYKI[UH.

https://uchi.ru/.

20(4)

[Tonyyenue u nepegava
IIEPEMEHHOTO
3IEKTPUYECKOr0 TOKA.
Tpanchopmarop.

https://uchi.ru/.
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https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://uchi.ru/

DIIeKTPOMarHUTHOE
noJe.
DNeKTpOMarHUTHHIC
BOJTHBI

21(5)

KonebarenbHblii
KOHTYp. [lonyueHnue
ANIEKTPOMArHUTHBIX
KoJieOaHMit

[IpuHIUIBEL paguocBsI3u
Y TeJIEBUACHHUS.
DNeKTpOMarHuTHas
MIPUPOJIa CBETA.
Hucnepcus cBera.
Lisera tem.

THIBI ONTHYECKUX
CIIEKTPOB.

22(6)

JlabopaTopnas padoTa
Ne 5 «Hab6monenne
CIUIOIIIHOTO U
JIMHEHYATHIX CTICKTPOB
HCITyCKaHUs>>

https://uchi.ru/.
«Cnam I'MA: Pemry
EI'D u Pemry OI'9»

https://soc-
ege.sdamagia.ru/

23(7)

KoHnTtponbHO# paboTa
Ne 4 o Teme
«DNeKTpOMarHuTHOE
oJie.»

CTpoeHne aToMa M AaTOMHOTO siipa 74

24(1)

PamoakTMBHOCTE.
Mopenu atoM0B

PanuoaktuBHbIE
[PEBPALLEHUS ATOMHBIX
sep.

OKCIepUMEeHTATLHEIE
METOJIbI HCCIICIOBAHHUS
YACTHII.

1

https://interneturok.ru/

25(2)

DHeprus CBs3HU.
HedekT macc.

Henenue anep ypana.

https://uchi.ru/.

http://school-
collection.edu.ru/
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https://uchi.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://interneturok.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ilennas peakiusi.

26(3)

JlaboparopHas paboTa
No 7 «KHN3yueHue
TeTICHUS Apa aToMa
ypana 1o ¢ororpaduu
TPEKOB>>

SAnepHslii peakTop.
[IpeobpazoBanme
BHYTpPEHHEH SHEPrUU
ATOMHBIX SIIEp B
ANEKTPUIECKYIO
SHEPru. ATOMHas
JHEepreTHKa

pelieHue 3aaa4 1o
Teme «Jledext macey

https://uchi.ru/.

27(4)

buonornueckoe
JEeHCTBUE palhalllu.
3aKoH paTrOaKTUBHOTO
pacnana

TepmosinepHas
peaknus

https://uchi.ru/.

https://interneturok.ru/

28(5)

Pewenue 3anaq no
TeMe «DHePTHs CBS3U.
Hedext macc.»

KonTponbhas padora
o Teme «CTpoeHune
aToMa ¥ aTOMHOT'O
SIpa»

PabGora Hag omrmOkaMu

https://uchi.ru/.

https://interneturok.ru/

29(6)

JlaGopartopHas paboTa
Ne 8 <Ornenka
Mepro/a rmorypacmnaa
HaXOJSIIMUXCS B
BO3/IyX€e MPOJTyKTOB
pacmiaga rasza pagoHa>>.

JlaGopaTtopHas paboTa
Ne 9 «KH3yuenue
TPEKOB 3apPsHKEHHBIX
YaCTHI] 110 TOTOBBIM
¢dororpapusm>>

https://uchi.ru/.

30(7)

Hrorosas KOHTpOJIbHAS

https://uchi.ru/.
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https://uchi.ru/
https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://uchi.ru/

pabota

http://school-
collection.edu.ru/

Ctpoenue u 3BojIonNA BeesienHoii

34

31(1) | Cocras, cTpoeHue u
MIPOUCXOXKICHUE
ConHEYHON CHCTEMBI

Bonbime mmaHeTh
ConHEeYHOH CHCTEMBI:
Mepkypuii, Benepa,
Mapc,3emMisi- IIaHeTh
36MHOU IPYIIIBL.

1

https://uchi.ru/.

32(2) | BombIme MIaHETH
ConHEeYHOH CHCTEMBI:
IOnurep, Catyps,
VYpan, Hentyn.

Mauirie Tena
CoJIHEYHOH CHUCTEMBEI.

https://uchi.ru/.
https://interneturok.ru/

33(3) | Ctpoenue, usayveHue
u sBoaronus CoJiHIa 1
3BE3 ]

Crpoenue u 3BONIOLHUSA
Bcenennon

https://uchi.ru/.«Canam
I'NA: Pemy EI'D n
Pemry OI'9» https://soc-
ege.sdamgia.ru/

HToroBoe noBropenue

34 HTororoe moBTopeHue

https://interneturok.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://uchi.ru/
https://uchi.ru/
https://interneturok.ru/
https://uchi.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://interneturok.ru/

OueHovyHbIe MATEPHUAJIBI

1.KoHTpoapHBIE M caMOCTOSTENbHBIE paOO0THI 10 pusnke. 9 kiace: k yueonuky A.B. Ileppimkuaa
«Dusmka. 8 xnace» ®I'OC/ O.U.I'pomosiiesa.- 9-¢ uza., nepepad. u gon. — M.: M3natenbcTBo
«9x3ameny, 2020. — 128 c. (Cepust «Y4eOHO-METOIUYECKHI KOMIUICKT).

2. CoopHuk 33134 10 (pusmKe. 7-9 KIacchl: MOCOOHE IS yIamuxcsi 001meo0pa3oBaTeIbHBIX
yupexnenuii / B.W. Jlykamuk, E.B. IBanoBa. — 25-¢ uzn. — M.: [Ipocsemenue, 2011. — 240 c.

3. Tectol o usuke. 9 xnacc: k yueOHuky A.B. «®usuka. 8 xmacc». PI'OC/ A.B. Ueborapesa. — 12-¢
u3 ., nepepad. v gom. — M.: M3natenscTBO «OK3amen», 2017, — 222 c. (Cepust «Y4eOHO-METOINYECKUNA
KOMILJIEKTY).

MeTozmquRne MaTEepHaJIbI
1. ITepeimkun A.B. @usnka 9 ki.: yaeOnuk/ A.B. [lepoimkun. — 5-¢ usn., crepeotun. — M.: [Ipoda,
2017.
2. CoopHuk 33134 10 (pu3mKe. 7-9 KIACChl: MOCOOHE IS yIamuxcsi 001meo0pa3oBaTeIbHBIX
yupexnenuii / B.W. Jlykamuk, E.B. IBanoBa. — 25-¢ uzn. — M.: [Ipocsemenue, 2011. — 240 c.
3. Tectol o ¢usuke. 8 kinacc: k yueOHuky A.B. «®usuka. 9 xmace». ®I'OC/ A.B. Ueborapesa. — 12-¢
u3 ., nepepad. v nom. — M.: M3natenscTBO «OK3amen», 2017. — 222 c. (Cepust «Y4eOHO-METOINYECKUNA
KOMILJIEKTY).
4. Ypoku Gpu3uKu ¢ mpuMeHeHNeM HH(POPMAIIMOHHBIX TEXHOJIOTUH. 7-11 KIacchl: METOUYECKOe
noco0ue ¢ AMEeKTPOHHBIM NpuiiokeHueM /3.B. Anekcanaposa u ap. — M.: U3narensctBo «I'100yc»,
2009. -312c.
5. bubnuoTeka 3IeKTPOHHBIX HATJISAHBIX mocobuii «Pusuka 7-11», - I'Y PLI OMTO, Kupumn u
Medoauii, 2003.
6. YuebHoe anekTpoHHOe u3nanue «Pusuka. 7-11 knaccel. [Ipaktukym. 2 CD. — komnaHus
«Du3ukoH». WWW.physicon.ru.
7. UnTepaktuBHblil Kype ¢pusuku 7-11. — 000 «Puzuxony», 2004-MSC SoftwareCo, 2002 (pycckas
Bepcus «XKusas ¢pusuka» MHT, 2003). www.physicon.ru.
8. Dnexrponnas oudbnmoreka [Ipocsemenwne. [Ipocsemenne MEJIMA. MynsTumenuitHoe yaeOHOE
nmocobue HoBOTo oOpasia. OcHOBHas MIKOIA. 7-9 KiIacchl.
9. bubnuoteka HarnsaHbix mocoduit: ®DU3NKA. 7—11 knaccsl. Ha mnatrdopme «1C: O6pa3zoBanue.
3.0»: 2 CD: Ilog pen. H.K.Xannanosa. - /Ipopa-dopmo3sa-Ilepmckuii PLI.
10. Enunas xomexuust DOP http://school-collection.edu.ru/

20P
Caiit: http://class-fizika.ru/09 class.html

Enunas xomekius mudpoBbIx 00pa3oBaTenbHBIX pecypcoB. http://school-collection.edu.ru/

Kabuner ¢puzuku Cankr-IlerepOyprckoro yHuBepcuTeTa reJjarornyeckoro MacTepeTna
(http://www.edu.delfa.net:8101/)

( https://www.eduspb.com/ HoBas Bepcus)

®wusuka. ru (http://www.fizika.ru

https://fg.resh.edu.ru

https://mipt.ru/students/organization/mezhpr/upload/3e4/estestvo-b009-arphor8tkzc.pdf
wim http://www.lib.madi.ru/fel/fel1/fel 15E328.pdf



http://www.physicon.ru/
http://www.physicon.ru/
http://school-collection.edu.ru/
http://class-fizika.ru/07_class.html
http://school-collection.edu.ru/
http://www.edu.delfa.net:8101/
https://www.eduspb.com/
http://www.fizika.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://mipt.ru/students/organization/mezhpr/upload/3e4/estestvo-b009-arphor8tkzc.pdf
http://www.lib.madi.ru/fel/fel1/fel15E328.pdf

I[J'I}I IIOAIrOTOBKH yanHI/IXCH K peHIeHI/IIO OJIUMIITMAIHBIX 3aaa4 HCO6XOI[I/IMO
BJIAACHHUC

METOIaMH PEIICHUS 3314, 3aJaHHBIX TpapuIecKuM CrIocOOOM:

https://function-x.ru/graficheskij metod.htm| wm

https://vestnik.edu.ru/uploads/files/f58bb723df35e8ebae61787182a49189.pdf

METOJI0OM MHIYKIIUH:

https://fiz.1sept.ru/view _article.php?1D=201001112 nun

https://studme.org/1941052325722/logika/induktivnye _metody ustanovileniya_pri
chinnyh svyazey#961

BCKTOPHBIM MCTOJOM:

https://cyberleninka.ru/article/n/primenenie-vektorno-koordinatnogo-metoda-pri-
reshenii-zadach-po-fizike/viewer

nian https://docplayer.ru/30310840-Vektornyy-sposob-resheniya-zadach-po-fizike-
pri-podgotovke-k-ege-shmeleva-guldzhihan-ravilevna-uchitel-fiziki-licey-384-sankt-
peterburg.html

wim https://cyberleninka.ru/article/n/metodika-obucheniya-shkolnikov-ovladeniyu-
vektornym-metodom-resheniya-kinematicheskih-zadach-po-fizike/viewer

niu https://alsak.ru/item/26-7.html

MCTOAaMU CUMMCTPHUH U HOIIO6H$I2

https://mipt.ru/students/organization/mezhpr/upload/3e4/estestvo-b009-
arphor8tkzc.pdf niu http://www.lib.madi.ru/fel/fel1/fel15E328.pdf

a TakKXkC CICOHHAJIbHBIMH MCTOJaMH PCHICHHUA OKCIICPUMCHTAJIBHBIX 3aJdad
https://gigabaza.ru/doc/44315.html.

BCI[yH_[I/IMI/I METOAaMH pCIHCHI/ISI 3a4a4 IIOBBINICHHOI'O ypOBHSI CJIOJKHOCTHU
ABJIAKOTCA.

. KOOPAMHATHBIA METOJ, KOTOPBIM MOYKHO HPHUMEHATH K PEIICHUIO
3aJa4 10 KHHCEMAaTUKC, JMHaAMHUKC, SHGKTpOCTaTI/IKCI
https://nsportal.ru/ap/library/drugoe/2012/11/09/koordinatnyy-metod-resheniya-

zadach-na-ege

L] MCTOA PCHICHUA 3aaa4 € IICPCXOJO0M B CUCTEMY OTCUCTA, CBA3aHHYIO C
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