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IHOACHUTEJIBHASA 3AIIMCKA.

Pabouas nporpamma 1o ¢usuke st 7-9 KIaccoB OCHOBHOM IMIKOJIBI pa3paboTaHa B COOTBETCTBUU:

1.

@denepanbHblii 3akoH OT 29.12.2012 No 273-@3 (pen. ot 31.07.2020) «O6 obpa3oBanuu B
Poccuiickoit ®eneparuny» (¢ u3M. U a011., BcTyi. B cury ¢ 01.09.2020).

[Tacmopt HamumoHanbHOro mpoekTa «OOpazoBanue» (yTB. mpesuauymom CoBeta mpu
[Ipesugente PO mno crpaTternyeckoMy pa3BUTUIO M HALMOHAIBHBIM MPOEKTaM, IPOTOKOI OT
24.12.2018 Ne 16)

l'ocynapcrBennass mporpamma Poccuiickori ®enepanmn  «Pa3Butue oOpazoBaHus» (YTB.
ITocranoBnennem IlpaBurensctBa P® or 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O6
YTBEPXKJICHUU  TOCYyJapCTBEHHOM  mporpammbl  Poccuiickoit  @enepanun  «Pa3Burtue
00pa3oBaHUsI.

[Ipodeccuonanpupiii crangapt «llemaror (memarormyeckas NeATEIbHOCTh B JOLIKOJIBHOM,
HayaJbHOM OOIIeM, OCHOBHOM 0OIeM, cpeaHeM oOmeM oOpa3oBaHuH), (BOCIUTATEINb,
yaurenb)» (pea. ot 16.06.2019) (ITpuka3 MunHuCTepCcTBa TPyAa M COLUAIBHON 3amuThl PD
ot 18 oktsa6pst 2013 r. Ne 544H, ¢ u3MeHeHUsIMU, BHECEHHBIMU NpUKa3oM MUHHUCTEPCTBA
Tpyna u corzamutsl PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

MeToaudeckre peKOMEHIAIMH 110 CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO B 001Ie00pa30BaTEeIbHBIX
OpTraHU3alMsIX, PACIHOJOKEHHBIX B CEIBCKOM MECTHOCTH M MAJIbIX TOpOAax, LEHTPOB
00pa3oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTHUYECKOW HampaBieHHOCTeH («Touka pocray)
(VTBepknensl pacnopsbkeHueM MunuctepctBa mpocBemienus Poccuiickoit  deneparuun
ot 12 suBaps 2021 r. Ne P-6)

MeTtoauyeckiue peKOMEHAAIMH 0 CO3JaHUI0 U (YHKIIMOHUPOBAHHUIO JIETCKUX TEXHOMAPKOB
«KBantopuym» Ha 0aze 00meo0pa3oBaTenbHBIX OpraHu3anuii  (yTB. paclopssKeHUEM
MunucrtepctBa npocserienus Poccuiickoit ®eneparmu ot 12.01.2021 Ne P-4).

[IporpamMma ocHoOBHOrO oOmero ooOpasoBanus. ®dmsuka. 7 - 9 xmaccel (aBTopel: A.B.
[epbiukun, H.B. ®unonosuy, E.M. I'ytHuk). @usuka. 7-9 kiaccel: pabouue mporpammsl /
coct. ®50 E.H. TuxoHoBa - 5-¢ uzj., nepepad.-M.: Ipoda, 2015. — 400c.

[IporpamMma ompezenser coAaep:KaHUuE M CTPYKTYpYy y4yeOHOro marepuaina, MmoclieJoBaTeIbHOCTh
€ro U3y4eHwus, MyTu (OPpMHUPOBAHUS CUCTEMbI 3HAHUW, YMEHUN U CIIOCOOOB JESITEIbHOCTH, Pa3BUTHA,
BOCIIUTAHUS U COLMAIN3ALNN YUALIUXCS,

[Ipemyiaraemas mporpaMMa peain3yeTcsi C TOMOIIBI0 Y4eOHO-MeTOANYEeCKUX KOMIUIEKTOB (YMK).

YMK a5 kaka0r0 Kilacca BKIIOYAET:

Y4eOHuK, 3aJaYHUK, METOJUYECKNE MAaTePHAIIbl Al YUUTENS, CAMOCTOSTENIbHBIE U KOHTPOJILHBIE
paloThI,

TeTpaab IJis 1abopaTOPHBIX padoT;

[TnanupyroTcs cnemyroniue GopMbl OpraHU3aIiK yueOHOTro mpoliecca:

(bpoHTanbHbIE; KOJUIEKTUBHBIE; TPYNIOBbIE; padoTa B Mape; WHIUBUIYaJbHbIE.

B npenoaaBaHuu NMpeaMEeTa 6y,[IYT HCIIOJIB30BATLCA CICAYIOIIUC TCXHOJIOTUHA U METOJAbI:

JMYHOCTHO-OPHEHTUPOBAHHOE 00yUYCHUE;
npobiaemMHoe 00yueHHe;

muddepeHpoBaHHOE 00yUEHUE;

TEXHOJIOTUU OOyUYCHHUSI Ha OCHOBE PEIICHHUS 3a/1a4;
MECTOJAbl MHAUBUAYAJIBHOT'O O6y‘—ICHI/I$I;

OcobeHHOe 3Ha4YeHHEe B MpenojJaBaHUM (PU3UKU UMEET IIKOJbHBIN (PU3MUECKUIl SKCIIEpUMEHT, B
KOTOpBIM BXOJAT JAEMOHCTPALMOHHBIA JKCHEPUMEHT M CaMOCTOSITENbHBIE J1TaOOpaTopHble pPabOThI
yJaluxcs Ha OCHOBE IIU(POBOH 1abopaTopuu.

Lenbro nzyueHust GU3MKU B OCHOBHOM LIKOJIE SIBIISETCS:
1) B HanmpaBJIeHUH JJUYHOCTHOTO Pa3BUTHUS



- BOCIHTaHHUE TOTOBHOCTH OOYYAIONIMXCS K CaMOPa3BUTHIO M CaMOOOpa30BaHWIO Ha OCHOBE
MOTHUBaIIUU K O6y‘IeHI/IIO U IIO3HAHHIO,

-(opMHpOBaHUE IIEHHOCTH 370POBOTO M O€301MacHOro o0pasa »KU3HM, TPaBUJI UHIUBUIYATHHOTO U
KOJIJIEKTUBHOT'O 6630HaCHOFO IIOBCACHUSA B ‘-IpeSBI:I‘-IaI\/'IHbIX CUTyallusX, YIrpOXaromux KH3HHU U
3II0OPOBBIO JIFOJICH, MPABHII TIOBEACHHUS HA TPAHCIIOPTE U Ha JIOPOTax.

-BOCIHUTAaHUE YOSKIEHHOCTH B BO3MOXHOCTH IO3HAaTh HPUPOAY, HEOOXOIUMOCTH DPa3yMHOIO
WCTIOJIb30BAaHUSl JIOCTIDKCHUH HAYKW W TEXHOJOTHH IS JajlbHEUIIEro Pa3BUTHUS YEJIOBEYECKOTO
o0111eCcTBA;

-pa3BUTHE YBAKEHHSI K TBOPIIAM HAYKM M TEXHUKH; OTHOIICHUS K (U3MKE KaK K DSJICMEHTY
00I11€4eTI0BEYECKON KYIbTYPHI;

2) B MeTanpeIMeTHOM HanpaBJIeHUH

OCBOCHHE 3HAHUU O MCXAaHUYCCKUX, TCIIJIOBBIX, 3JICKTPOMAIHUTHBIX W KBAHTOBBIX SABJICHUAX;
BEIMYMHAX, XapaKTEPU3YIOIIUX OTH SBICHHS, 3aKOHAX, KOTOPHIM OHHU IOJYHHSIOTCS;, METOAax
HAYYHOTO TO3HAHUS NPHUPOAbI U (OPMHUPOBAHMSA HA STOW OCHOBE IPEACTABICHUH O (U3NUECKOM
KapTHHE MHPA;

OBJIA/ICHUE YMEHHUSMHU TPOBOAMTH HAOIIOACHUS NPHUPOIHBIX SBICHUH, OMUCHIBaTH M 00001IaTH
pe3yabTaThl HAOJMIOACHWH, WCIOJIB30BATh TIPOCThIC HM3MEPUTENbHBIC TPUOOPHI [UIS W3Y4YCHHUSI
(bu3NYeCKUX SBJICHUHN; MPEICTABIATh PE3yNbTaThl HAOMIOACHWN WIM HM3MEPEHHH B BHUJAE TaOIMII,
rpaMKOB ¥ BBISBJIATh HA TOW OCHOBE IMITMPHUYECKUE 3aBUCHMOCTH; IPUMEHSTh TIOJTY4YCHHBIC 3HAHUS
Ui OOBSICHEHHUSI Pa3HOOOpa3HbIX MPUPOAHBIX SIBICHUH U TPOLECCOB, IPUHLMUIIOB JEHCTBUS
BXHCUIIIMX TEXHUYCCKUX YCTPOMCTB, /ISl PEIICHUsT (PU3UUCCKUX 3a]1a4;

pa3BUTHE TI03HABATEIILHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
nporiecce pemeHus (QU3MYECKUX 3aJa4 W BBINOJHCHUS SKCIIEPHUMEHTAIBHBIX HCCIICAOBAHMUIA,
CIIOCOOHOCTH K CaMOCTOSITEIbHOMY IMPHOOPETCHHIO HOBBIX 3HAHHWHA 1O (HU3UKE B COOTBETCTBUHU C
KU3HCHHBIMU TIOTPEOHOCTSIMH U HHTEPECAMH;

- HUCITOJIB30BATh KOMITBIOTCPHBIC TEXHOJIOTUHU JJISL peICHUA I/IH(i)OpMaIII/IOHHI)IX u
KOMMYHHUKAIIHOHHBIX y4eOHBIX 3aJa4, B TOM YHCJIC: BBIYMCICHHE, HAIMCAHUEC MUCEM, COUYMHCHHIA,
JOKJIa/I0B, pedepaToB, CO3JaHUE PE3CHTAUN U JP.;

IInanupyemble pe3y/ibTaTbl 0CBOCHUS Y4eOHOI0 nmpeamera «Duznka».
JIn4yHOCTHBIMH pe3yJabTaTaMu oOydeHus ¢pusnke B 7-9 Kimaccax SBISIOTCS:

e Cc(hOPMHUPOBAHHOCTb IO3HABATENIBHBIX HMHTEPECOB, HHTEUIEKTYyalbHbIX M TBOPYECKHX
CHOCOOHOCTEH yyaruxcs;

e yOeXJIEHHOCTh B BO3MOXKHOCTM IO3HAHUS TPHPOJBI, B HEOOXOJUMOCTH pPa3yMHOIO
WCIIOJBb30BAaHUS  JOCTWDKEHUNM HAyKH M TEXHOJOTMM JUIsl  JAJbHEHIIEr0 pa3BUTHUSA
YeJI0BEYECKOro O0IIeCTBa, YBaXKEHHE K TBOPIIAM HayKU U TEXHUKU, OTHOUIEHHE K (PU3UKE Kak
AJIEMEHTY OOIIIeUeI0BEYECKOM KYJIbTYpHI;

®  CaMOCTOSTEJILHOCTh B IPHUOOPETEHNU HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

® TOTOBHOCTb K BbIOOpY ’KM3HEHHOTO IMYTH B COOTBETCTBMM C COOCTBEHHBIMH HHTEpECaMHU U
BO3MO>KHOCTSIMU;

e MOTHBalusi 00pa3oBaTENIbHOM  JESATEIBbHOCTH UIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/A;

e (QopmupoBaHUE IEHHOCTHBIX OTHOUIEHUN JIPYT K APYTY, YUUTENI0, aBTOPaM OTKPBITHI 1
u300peTeHuil, pe3ynbraTamMm o0yueHus..

e MeTtanpeaAMeTHBIMH pe3yJIbTaTAMH 00y4eHUs Qu3nke B 7-9 Kiaccax SBISFOTCS:

® OBJAJICHHE HAaBBIKAMH CaMOCTOSITENIBHOIO MPUOOpPETEeHHs] HOBBIX 3HAaHUM, OpraHu3aluu
y4eOHOIl JeqATeNnbHOCTH, MOCTAHOBKM IIeJiel, IJIaHUPOBAHUS, CAMOKOHTPOJIS M OLEHKHU
pE3yJbTaTOB CBOEH JEATENBHOCTH, YMEHUSAMH IPEIBUIETh BO3MOXHBIE PE3YyJIbTaThl CBOUX
JEeHCTBHI;

e [IOHMMaHHUE pPa3IUYUN MEeXAY HCXOJHBIMU (aKTaMu M TUIOTE3aMHU Ui MX OOBSICHEHHS,
TEOPETUUYECKUMH MOJEISIMH M pealbHbIMU OOBEKTaMH, OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMH JEUCTBUSIMM Ha NpUMepax TUIMOTe3 s OOBSICHEHUS W3BECTHBIX (DAaKTOB U
AKCIIEPUMEHTAJIbHONU MPOBEPKHU BBIIBUTAEMBIX TMIIOTE3, pa3padOTKU TEOPETUUECKUX MOJesen
MPOLECCOB WUJIU SIBJIEHUN;



¢dopmupoBaHHE yYMEHHI BOCHpPUHUMATbH, IepepadaTbiBaTh W NPEAbABIATH HH(OpMAIUIO B
CIIOBECHOH, 0Opa3HOH, CHUMBOJIMYECKOW (opmax, aHaIM3UpPOBaTh U IepepadaThIBaTh
NOJYYEHHYI0 MH(OpMAIMI0 B COOTBETCTBUU C IIOCTABICHHBIMU 3aJjauyaMH, BBIIEIATh
OCHOBHOE€ COJIEp’)KaHUE€ MPOUYUTAHHOTO TEKCTa, HAXOAWTb B HEM OTBEThl HAa IIOCTABJICHHBIE
BOIIPOCHI U U3J1araTh €ro;

npUOOpETEHUE OIbITa CAMOCTOSITEIBHOIO IIOMCKA, aHaiau3a M oTOopa HH(pOpMalMH C
UCTIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB M HOBBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH IS
pelIeHus O3HABaTEIIbHbIX 33/1a4;

pa3BUTHE MOHOJIOTMYECKOM M JUAJIOTMYECKOM pPE4YM, YMEHHMsI BBIPAKATH CBOU MBICIM U
CIIOCOOHOCTH BBICITYIIMBAaTh COOECEIHNKA, IOHUMATh €ro TOYKY 3pEHHUs, NPU3HABATH IIPABO
JpYroro 4ej0oBeKa Ha MHOE MHEHMUE;

OCBOCHHME IIPUEMOB JEHCTBUM B HECTAHJIAPTHBIX CHUTyalUsX, OBJIAJCHHUE 3BPUCTUYECKUMU
METOAAaMU peLIeHus Ipo0iIeM;

¢dopmupoBaHre YMEHUH paboOTaTh B IPYIIE C BBIMOJHEHHEM PA3IHMYHBIX COLUAIBHBIX POJICH,
IPEICTABIATh U OTCTAUBATh CBOM B3IJISABI U YOS)KICHUS, BECTU AUCKYCCHIO.

IIpeaMeTHbIMU pe3yabTaTaMu 00yueHus (pusuke B 7-9 Kjaccax SIBIAAIOTCH:

(dbopMUpOBaHKE MPEACTABICHUN O 3aKOHOMEPHOH CBSI3M U IMO3HABAEMOCTH SIBICHUI MTPUPOIBI,
00 OOBEKTHBHOCTH HAY4YHOI'O 3HAHUA; O CUCTEeMOOOpasyromied posin UKW A Pa3BUTHUS
JPYTHX €CTECTBEHHBIX HAayK, TEXHMKM M TEXHOJIOIMH; HAay4dHOTO MMPOBO33PEHMS Kak
pe3yabTaTa u3y4yeHHss OCHOB CTPOCHHS MAaTepUH U PyHIAMEHTAILHBIX 3aKOHOB (PHU3HKH;
3HAaHUSI O MPUPOJC BKHEHIINX (U3UYECKUX SBICHUN OKPYKAIOIIETO MHpa W TOHUMaHHE
CMbICIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSA3b U3YUEHHBIX SIBICHUI;

dbopMUpOBaHHWE TICPBOHAYAIBHBIX MPEACTABICHUN O (DHU3MYECKOH CYIIHOCTH  SIBIICHHMA
IpUpObl (MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX), BHUJAX MaTepuu
(BelecTBO M 1OJ€), ABMKEHUM KakK CIOcoO€ CYIIECTBOBAHUS MaTepUH; YCBOCHHE OCHOBHBIX
UJEH MEXAHWKH, AaTOMHO-MOJIEKYJSIDHOTO YYE€HUs O CTPOCHHMM BEIIECTBA, JJIEMEHTOB
JIEKTPOJMHAMUKA UM  KBAaHTOBOW (M3MKM; OBJIQJICHUE MOHATUHHBIM amnmaparoM H
CUMBOJINYECKUM SI3bIKOM (PU3UKU;

YMEHMSI I0JIb30BaThCSl METOAAMM HAy4YHOI'O MCCIENOBAaHUS SIBICHUN NPUPOABI, NPOBOIUTH
HaOJIIOCHUs, IUIAHUPOBaTb U BBIIOJHATH AKCIEPUMEHTHI, 00pabaThiBaTh pE3yJbTaThl
M3MEpEHUI, MPeACTaBIATh PE3YAbTAaThl U3MEPEHUN C TOMOIIbIO TabIuUI], rpaguKoB U HopMyII,
OoOHapy>KUBaThb 3aBUCUMOCTH MEXAYy (U3NYECKMMU BEIMYMHAMM, OOBSACHATH IOIy4YeHHbIE
pe3yNbTaThl U €JaTh BHIBO/bI, OLIEHUBATh TPAHUIIbI IOIPEUTHOCTEN pe3yIbTaTOB U3MEPEHHUI;
YMEHUSl MPUMEHATh TEOPETHUYECKUE 3HaHMs MO (U3MKEe Ha MpPAaKTUKe, peuatb (pusnueckue
3a/1a4y Ha IPUMEHEHHE NIOJIyYEHHBIX 3HAHUM;

YMEHMSI U HABBIKU MPUMEHSAThH MOJIYYEHHbIE 3HAHUS N7 OOBSICHEHMsS] NPUHILIUIIOB JAECHCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOMCTB, (pabOThl) MalIMH M MEXaHU3MOB, CpEICTB
NEepeABWKEHUs] M CBSI3M, OBITOBBIX HPUOOPOB, TMPOMBIIUIEHHBIX  TEXHOJIOTMYECKUX
IPOLECCOB, PpEUIEHHs] MPaKTUYECKHX 3a/Ja4 IOBCEJAHEBHOM JKU3HM,  OOecreyeHus
0€30IaCHOCTH CBOEH XKHU3HH, PAllMOHATIBHOIO MPUPOIONOIb30BAHUSA U OXPAaHbl OKPYXKAOLIEH
Cpebl; BIUSHHS TEXHHUECKUX YCTPOMCTB HA OKPYKAKOLIYIO CPENY;

OCO3HAaHNE BO3MOKHBIX IPUUMH TEXHOTEHHBIX U 3KOJOTUYECKUX KaTacTpod.

OCO3HAaHHWE HEOOXOJUMOCTH NPUMEHEHUS JOCTHKEHMH (U3MKM U TEXHOJNOTUH s
PaMOHAIBHOTO MPUPOIONOIB30BAHNS;

OBJIQJICHUE OCHOBaMH 0€30MacCHOr0 HCIOJb30BAHUS ECTECTBEHHBIX M MCKYCCTBEHHBIX
IIEKTPUYECKUX U MAarHUTHBIX MOJIEH, 3JIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HMOHHU3UPYIOLIUX H3JydeHUH BO H30€KaHUWE UX BPEJHOrO BO3JCHCTBUS
Ha OKPY’KAIOILYIO CPEly U OPTaHU3M UEJI0BEKa;

dbopMupoBaHue yOeXJIeHUsI B 3aKOHOMEPHOW CBSI3U M MO3HABAEMOCTU SIBJICHUM MPHUPOJBI, B
00BEKTUBHOCTH HAYYHOTO 3HAHUS, B BHICOKOM IIEHHOCTH HayKU B Pa3BUTHH MaTepHAbHOU U
JIlyXOBHOH KYJIBTYpPBI JIFOJIEH;

pa3BUTHE TEOPETHUYECKOr0 MBINUJICHUS] Ha OCHOBE (OPMUPOBAHUS YMEHHH yCTaHaBIMBATh
(daxThl, pa3nTU4aTh NPUYMHBI M CIEACTBUS, CTPOUTH MOJICNU W BBIIBUraTh T'HIIOTE3HI,



OTBICKMBaTh H (OPMYNIUPOBATh JOKA3aTEIbCTBA BBIABHHYTHIX THUIIOTE3, BBIBOAWTH W3
HKCIIEPUMEHTAIBHBIX (PaKTOB U TEOPETHUECKUX MOJieNell (pu3nueckue 3aKoHBI;

e pa3BUTHE YMCHHS IUIAHUPOBATh B TOBCEIHEBHOW J>KU3HU CBOM JACHCTBUS C NPUMEHEHHEM
MOJYYCHHBIX 3HAHWM 3aKOHOB MEXaHUKH, DJCKTPOJWHAMHMKH, TEPMOJUHAMUKH U TETJIOBBIX
SIBJICHUH C LIETbI0 COEPEKEHNUS 37J0POBbS;

e (opMupoBaHHE NPEACTABICHUN O HEPAIIMOHAILHOM HCIIOJIIb30BaHUH MPUPOJHBIX PECYPCOB U
SHEPTUH, 3arps3HEHUM OKPYKAIOIIEH cpelpl Kak CIEICTBHE HECOBEPIICHCTBA MAIIWH |
MEXaHHU3MOB.

® KOMMYHHUKATHBHBIC YMEHHS: TOKJIAbIBaTh O PE3yIbTaTaX CBOETO MCCIEIO0BAHNUS, yYaCTBOBATh
B JIMCKYCCHH, KPaTKO ¥ TOYHO OTBEYATh Ha BOIPOCHI, HCIIOJIF30BATh CIPABOYHYIO JIUTEPATYPY
U JIpyTre UCTOYHUKU UH(DOpMAIIH.

BbINYCKHUK HAYYUTCS:

coOiroiaTh MpaBmiIa OE30IACHOCTH W OXpaHbl TpyAa HpU padore ¢ y4eOHBIM U JIAOOPaTOPHBIM
00opynOBaHUEM;

MOHUMATh CMBICJI OCHOBHBIX (DM3MYECKHX TEPMHUHOB: (H3MYECKOE TeNo, (HU3MYECKOe SBICHUE,
¢du3nveckas BeIUYNHA, CAUHHULIBI U3MEPEHUS;

pacno3HaBaTh IpPOOJEMBI, KOTOPHIE MOXKHO PELINTh HPH IOMOIIM (HU3HMYECKHX METOJIOB;
aHAJTM3UPOBATh OTJENbHBIC JTallbl MPOBEACHUS HCCICJOBAHUN M WHTEPIPETHPOBATH PE3YIIbTATHI
HaOJIIO/ICHUH U OIIBITOB;

CTaBUTh ONBITHI TI0 HCCIICAOBAHUIO (PU3MUECKUX SBICHUH WIM (PU3HMUECKUX CBOWCTB Ten 0e3
UCIIOJIB30BAHUS TPSIMBIX H3MEPEHH; TPH 3TOM (OPMYNIUpOBaTh NpodiieMy/3aiady y4eOHOro
HKCIEPUMEHTa; COOMpaTh YCTAHOBKY W3 TPEAJIOKEHHOTO OOOpYIOBaHMSA;, NPOBOJUTH OIBIT H
(bOpMyIHPOBATH BBHIBOIBI.

[Mpumeuanue. IIpu mpoBeneHNH HcciIeqOBaHUS (U3NYESCKUX SBICHUN WU3MEPUTENbHBIC MPHOOPHI
UCIIOJIB3YIOTCS JIMIIb KaK JTATYUKH M3MEPEHUs] (PU3MYECKUX BEIMYMH. 3alCH MOKA3aHUH IMPSIMBIX
M3MEPEHUH B 3TOM Cllydae He TpedyeTcs.

MOHUMATh POJIb SKCIIEPUMEHTA B MOJTYYEHUH HAYYHOU MH(pOPMAIIH;

MPOBOJIUTH TMPSIMbIE M3MEPEHUs (U3UYECKUX BEIUYMH: BPEMs, PAacCTOSHHUE, Macca Tea, 00beM,
cuia, TeMieparypa, aTMoc(epHOe MaBJCHUE, BIAKHOCTh BO3IyXa, HAINPKCHUE, CHJIA TOKa,
panuanuoHHb (HOH (C HCIONB30BAaHMEM JO3MMETpPA); MPH 3TOM BBIOMPATh ONTUMAIBHBIA CIOCOO
M3MEPEHUs ¥ NCIOJIb30BaTh MPOCTEHININE METO/IbI OLIEHKH MOTIPEIIHOCTEN H3MEpPEHUH.

[Ipumeuanue. JlroGast yuyeOHass mporpamMma JoJDKHa oOecreuyuBaTh OBJIAJEHUE MPSIMBbIMU
M3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PU3NYECKUX BETUUMH.

MPOBOJIUTh HCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUYECKMX BEIMYMH C HWCIOJIH30BAHUEM MPSIMBIX
U3MEPEeHUN: TpU H3TOM KOHCTPYUPOBaTh YCTaHOBKY, (DUKCHpPOBaTh pe3yibTaThl IOJTY4E€HHOU
3aBHCUMOCTH (PM3UYECKUX BEJIMYUH B BHUJE TaONHIl W TPaQHKOB, JENaTh BBIBOJBI MO pe3ybTaTaM
HCCIIE/I0BaHMS;

MIPOBOJINTH KOCBEHHBIE M3MEPEHUsT (PU3NUECKUX BEIMUYUH: IPH BBIIOJHEHHUH U3MEPEHUI coOnparth
HKCHEPUMEHTAIbHYIO0 YCTAHOBKY, CIIeAys NpPEIJIO)KEHHOW WHCTPYKLUHU, BBIYMCIATH 3HAUCHHE
BEJIMYMHBI U aHAJTM3UPOBATH MOJYYCHHBIE PE3YJIbTATHI C YIETOM 33JaHHON TOYHOCTH H3MEPEHHIA;

aHAJIM3UPOBATh CUTYallUU MPAKTHKO-OPUEHTUPOBAHHOIO XapaKkTepa, y3HaBaTh B HUX INPOSBICHHUE
M3YYEHHBIX (U3UYECKUX SIBICHUH WM 3aKOHOMEPHOCTEH W MPHUMEHSTh UMEIOIINeCS 3HAHUS IS UX
OOBSICHECHHS;

MOHWMATh TPUHIMITEI JIEHCTBHS MAalIWH, NMPUOOPOB W TEXHUYECKHUX YCTPOWCTB, YCIOBUS WX
0€30IacHOT0 MCII0JIb30BaHUS B IOBCEAHEBHOM KHU3HH,

WCTIOJIH30BATh TPU BBHITIOJTHEHUH YYEOHBIX 337a4 HAYYHO-TIOMYISIPHYIO JIUTEPATYPY O (DPU3HUECKUX
SBJICHUSIX, CIIPABOYHbIE MaTepHallbl, pecypchl IHTepHET.

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCS

0CO3HaBaTh IICHHOCTh HAYYHBIX WCCIICAOBAHUM, pOJIb (U3UKU B PACHIMPEHUU TPEICTABICHUH 00
OKpY>KaloIlleM MHpE U €€ BKJIaJ B YIydllleHHEe KaueCcTBa KU3HHU;

WCTOJNB30BAaTh TMPHUEMBI TOCTPOSHUS  (U3MUECKUX MOjeJei, Tmoncka U  (HOPMYITHPOBKH
JI0Ka3aTeNbCTB  BBIABUHYTBIX THIOTE3 M TEOPETUYECKUX BBIBOJIOB HA OCHOBE O3MIIMPUYECKH
YCTaHOBJICHHBIX (PAKTOB;



CpPaBHUBaTb TOYHOCTb H3MEPEHUS (PU3MUECKUX BEJIWYMH 10 BEIMYMHE HX OTHOCUTEIIbHOU
IIOIPELIHOCTH IIPU IIPOBEACHUH NPSIMBIX U3MEPEHUN;

CaMOCTOSITEJIbHO TPOBOAMTH KOCBEHHBIE WM3MEPEHUS M MCCIENOBAHUSA (PU3MUECKUX BEIUYHMH C
UCTOJIBb30BAHUEM PA3IUYHBIX CHOCOOOB H3MEpeHHs (U3NYECKUX BEIUYMH, BBHIOMpATh CpeACTBa
M3MEPEHUs C y4eTOM HEeO0O0XO0AUMONW TOUHOCTH U3MEPEHUH, 000CHOBBIBATh BEIOOP crioco0a U3MEpEeHHUs,
aJICKBATHOI'O ITIOCTABJICHHOM 3a7ja4e, IPOBOJUTD OLICHKY JOCTOBEPHOCTH IIOJIYYEHHBIX PE3YJIbTAaTOB;

BOCIIPUHMMATh MH(POpPMaLUIO0 (DU3HYECKOIO COJACpXkAaHUA B HAy4HO-IOMYJSIPHOHM JMTepaType U
CpeAcTBaX MaccoBOW MH(OPMALUHU, KPUTHUECKU OILICHWBATH MOJYYCHHYIO HH(OpMAINIO, aHATTU3UPYS
ee coJiepKaHKe U JIaHHble 00 UCTOYHHMKE HH(OpMALIHH;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS O (PM3UYECKUX SIBICHUSX HAa OCHOBE
HECKOJIbKUX HCTOYHMKOB HH(OpMAllMM, CONPOBOXAATh BBICTYIUIEHHE IPE3CHTAlMel, Y4YUThIBas
O0COOEHHOCTH ayJUTOPHH CBEPCTHUKOB.

MexaHnnuyeckue siBJICHUA
BbInyCKHUK HAYy4YUTCH:

pacro3HaBaThb MEXaHUUYECKHE SIBJICHUS U OOBACHATh HAa OCHOBE MMEIOLIMXCS 3HAHUM OCHOBHBIE
CBOMCTBA WJIM YCIIOBHUs IIPOTCKAaHUs OTUX SIBJICHHUM: PAaBHOMEPHOE U HEPABHOMEPHOE [BHKCHHE,
PaBHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJIMHEMHOE IBUKCHHE, OTHOCHTEIBHOCTH MEXaHUYECKOIO
NBUKEHMS, CBOOOJHOE TMaJeHUE TeJ, pPAaBHOMEPHOE JBM)KEHHE [0 OKPYKHOCTH, WHEpPLUS,
B3aMMOJCICTBUE TEJl, PEAaKTUBHOE [BUKEHUE, IIEpejada 1aBiIeHUsS TBEPABIMU TEIaMHU, )KUIKOCTAMH U
ra3amu, atMoc()epHOE JaBJICHUE, IUIABAaHKUE Tell, PABHOBECHE TBEPBIX TEJl, UMEIOIIHUX 3aKPEIUIEHHYIO
OChb BpallleHUs, KoJieOaTeIbHOE ABMIKEHHE, PE30HAHC, BOJTHOBOE JBI)KEHUE (3BYK);

ONMCHIBATh M3YYCHHBIC CBOWCTBA TEI W MEXAaHWYECKHE SIBJICHUS, HCIONB3YyS (U3NIECKHE
BEJIMYMHBI: IYTh, IEPEMELICHNE, CKOPOCTh, YCKOPEHHE, Iepuo]i o0palleHus, Macca Tela, MIOTHOCTh
BEIIECTBA, CHJIa (CHIa TSDKECTH, CHUJIa YIOPYTOCTH, CWIAa TPEHHA), JAABICHHE, UMIIYJIbC Tena,
KUHETHYECKasi SHEeprus, MOTeHLUalbHas YHEPIus, MeXaHudeckas paboTa, MexaHU4yecKask MOLIHOCTb,
KIIJ] mpu coBepiieHnn pabOThl ¢ UCHOJIB30BAaHUEM IIPOCTOrO0 MEXaHU3Ma, CHJIa TPEHMsI, aMILIUTY/a,
IEpUOJ] U YacToTa KoJeOaHWW, JJIMHA BOJIHBI M CKOPOCTh €€ PpaclpOCTPAHEHHUS; IPHU OINHUCAHUU
IIPaBUIBHO TPAKTOBATh (PM3UUECKUH CMBICI HCIIOJIB3YEMbIX BEIMYMH, UX O003HAYEHMS U €IUHHIIBI
W3MEPEHHUs, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINAE [AaHHYI (U3HUYECKYI0 BEIUYHMHY C JAPYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHUE (PU3NUECKOM BETUUUHBI;

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXAaHWYECKUE SBJICHHUS M MPOLECCHI, UCHOIB3YS (U3HUECKHe
3aKOHBI: 3aKOH COXPAaHEHUS DHEPIHM, 3aKOH BCEMHUPHOIO TATOTCHUS, NPUHLUII CYNEPHO3ULUU CHII
(Haxoxxaenue pasHoaeicTByromei cuibl), I, IT u Il 3akonsl HeloToHA, 3aKOH cOXpaHEHUS! UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMesna; IpU 3TOM pPa3JIM4aTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BBIPAKECHHUE;

pa3nuyaTh OCHOBHBIE TPU3HAKM W3YYEHHBIX (U3MUECKUX MOJeNeil: MaTepuaibHas TOYKa,
MHEpLUaIbHasl CUCTEMA OTCYETA,

pemaTh 3a/1auu, UCIoJb3ysl (PU3NUYECKUEe 3aKOHbI (3aKOH COXPAaHEHMs YHEpPIuu, 3aKOH BCEMHPHOTO
TArOTeHUs, NpuHIMN cynepnosuunu cui, I, I u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena) U GOpMyIbl, CBS3bIBaOIIUe (HU3NUECKUE BETHMUYUHBI
(myTh, CKOpPOCTb, YCKOpPEHME, Macca Teja, IUIOTHOCTh BEIIECTBA, CUIIA, JABICHHE, MMIIYJbC Tela,
KMHETHYECKasi SHEepIus, MOTeHIUalbHas YHEpPIus, MeXaHn4yeckas paboTa, MEXaHHUYECKasi MOILIHOCTb,
KIIJ] npocTtoro mMexanusma, cuiia TpEHUS CKOJIbKEHUS, KO3(DPUIMEHT TpeHus, aMILTUTya, epUoJ U
qyacToTa KojeOaHWi, JAIMHA BOJHBI U CKOPOCTh €€ PacHpOCTPaHEHUs): HA OCHOBE aHAIM3a YCJIOBHUS
3aJlayd 3alUChIBaTh KPAaTKOE YCJIOBME, BBLACHATh (DU3MUECKHE BEJIUYMHBI, 3aKOHBI U (POpPMYIIbI,
HEOOXO/AUMBIE JUIsI €€ pELIeHHs, NPOBOAUTH pacueThl M OLEHHBATh PEATbHOCTh MOJYYEHHOTO
3HaYeHUs! GU3NYECKON BETMUHHBI.

BbInyCKHUK HOJY4YUT BO3MOKHOCTh HAYYHThCH:

UCIOJb30BaTh 3HAHUSA O MEXAHMYECKHX SIBJICHHSIX B IOBCEJHEBHON XH3HHM Ui OOecredyeHus
0€30MacHOCTH TpU OOpalleHUH ¢ MpUOOpaMHU M TEXHUYECKUMHU YCTPOMCTBAMH, AJIsi COXpPaHEHHS
3JI0pPOBbSI U COOJIIOACHUS HOPM DKOJOIMUECKOTO TOBEJCHHS B OKpYXKarolled cpene; NMPUBOIUTH
MpUMEpPhl MPAKTHUYECKOIO MCIONb30BaHUS (DU3MUECKUX 3HAHUM O MEXaHWYECKUX SIBICHUSX U
¢u3nYecKUx 3aKOHAX; MPUMEpPbl HCHOJb30BAHUS BO30OHOBJSIEMBIX HCTOYHHUKOB OSHEPIHH;
9KOJIOTUYECKHUX MOCIIEICTBUN HCCIENOBAaHUS KOCMUYECKOTO IPOCTPAHCTB;



pasnuyaTth TPaHHULBI NPUMEHMMOCTH (U3UYECKHUX 3aKOHOB, IOHMMATh BCEOOLIMHM XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpPAHEHUS MEXaHHMYECKOW SHEPruM, 3aKOH COXpaHEHHUs
UMIIY/IbCa, 3aKOH BCEMUPHOIO TATOTEHMS) U OrPaHMYEHHOCTh HMCIOJIb30BAHUS YAaCTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u ap.);

HaXO/UTh aJIeKBaTHYIO MIPEUIOKEHHON 3a1aue (GU3NYECKYI0 MOJENb, pa3pelaTh IpodaeMy Kak Ha
OCHOBE MMEIOILIMXCS 3HAHUI 110 MEXAHUKE C MCIIOJIb30BAaHUEM MAaTeMaTU4YeCKOro anmnapara, Tak U Ipu
MIOMOILM METOJIOB OLICHKH.

TennoBble siBJICHUSA
BbInyCKHUK HAYYUTCH:

pacro3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAHUH OCHOBHBIC CBOWCTBA
WIA YCJIOBUS TNPOTEKAaHUs 3TUX sBIEHUM: nuddy3us, u3MeHeHue oObeMa Tela INPH HarpeBaHUU
(oxnaxkaeHuu), OoJbIIasg CKUMAEMOCTh Ta30oB, Majlas CKUMAEMOCTh >KHUJIKOCTEH M TBEPABIX TE;
TEIUIOBOE paBHOBECHUE, UCIIAPEHUE, KOHACHC ALV, IUIaBIE€HUE, KPUCTAIIIN3aLMsl, KUIIEHHE, BIAXKHOCTb
BO3/lyXa, pa3jId4HbIE CIOCOOBl TeIulonepesadn (TEIUIONPOBOJAHOCTb, KOHBEKIIUS, H3JIyuEHUE),
arperaTHble COCTOSIHUS BEILECTBA, MOIVIOIEHNE SHEPIUU IPU MCIIAPEHUH KUIKOCTH U BBIICICHUE €€
IIpU KOHJEHCALUU 1apa, 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JAABJICHUS;

OIMCHIBATh M3YyUYCHHbIE CBOICTBA TEJI W TEIJIOBHIE SIBJICHMS, UCHOb3Yd (PU3MUECKHE BEIMUUHBI:
KOJIMYECTBO TEIUJIOThI, BHYTPEHHSS SHEprusi, TEeMIlepaTypa, YAeJIbHas TEIUIOEMKOCTh BEIECTBa,
yJellbHas TEIUIOTa IUIABJIEHUS, yJelbHas TEeIUIoTa MapooOpa3oBaHus, yJelibHas TEIUIOTa CrOpaHHs
TOIUTNBA, KOX(P(HUIMEHT IOJIE3HOTO JCHCTBUS TEIJIOBOTO IBUTATEINS; NPU OIMCAHUU NPABUIBHO
TPAaKTOBaTh (PU3UYECKUHA CMBICI HUCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS M €AMHUIBI U3MEPEHHUS,
HaXoauTh (HOpMyIBI, CBSA3BIBAIONIME JAaHHYIO (HU3UYECKYIO0 BEIMYUHY C JAPYTHMH BEJIMYMHAMM,
BBIUUCIIATH 3HaUeHHE (PU3NUECKON BEIINUMHBI,

aHAJIM3UPOBATh CBOWCTBA TEJI, TEIUIOBBIE SIBJIEHUS U MPOLECCHI, UCIOJb3Ys] OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHsI O CTPOEHHH BEIIECTBA U 3aKOH COXPaHEHUs SHEPTUH;

pa3nauyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3MUYECKUX MOJIEJIEH CTPOEHHUS ra3oB, )KMJKOCTEH U
TBEPJIBbIX TE;

MPUBOANTH MPUMEPHI MPAKTHUECKOTO MCIIONB30BaHMS (PU3MYECKUX 3HAHUN O TEIUIOBBIX SIBJICHUSX;

pelaTh 3a/1a4M, UCHOJb3Ys 3aKOH COXPAHEHUS SHEPTUU B TEIIOBBIX Ipoleccax U GopMyIbl,
CBSI3BIBAIOIINE (DU3MUYECKHE BEIIMYMHBI (KOJMYECTBO TEIJIOTHI, TEMIEPATypa, yAeIbHAs TEIJI0OEMKOCTb
BEIIECTBA, Y/AeJbHAs TEIUIOTA IUIABJICHMS, yJelIbHAs TemjoTa mapooOpa3oBaHus, yAeidbHas TEIUIOTa
CrOpaHus TOIIMBA, KOA()(UIMEHT MOJE3HOr0 NEHCTBHS TEIJIOBOTO JIBUraTelis): Ha OCHOBE aHaJIM3a
YCIOBHS 3aJaud 3alHChIBaTh KpPaTKOE YCIOBME, BBIJACIATh (U3UUYECKUE BEIUYMHBI, 3aKOHBI U
¢dbopMyInbl, HEOOXOOUMBIE [JIsi €€ pEeUIeHMs, IPOBOAUTH pacyeTbl U OLEHUBATh PEaIbHOCTh
MOJIyYEHHOT0 3HaYeHUs (PU3NYECKON BETUUHHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYUUThCH:

UCIOJIb30BaTh 3HAHMUA O TEIUIOBBIX SBJIEHMSX B IIOBCEIHEBHOM JKM3HU M1 0OecredeHus
0e30macHOCTH NpH OOpaIleHuu ¢ NpubopaMM U TEXHUYECKHMMH YCTPOWCTBAMHM, JUIsl COXpaHEHHs
3/I0pOBbSl U COOJIIO/IEHUST HOPM DSKOJIOTMYECKOTO IMOBEACHUS B OKpYXaroulel cpene; NpUBOIUTH
IPUMEPBI SKOJOTMYECKHX IOCIEACTBUN pabOThl JABUrareieil BHYTPEHHErO CropaHMs, TEIJIOBBIX U
TUIPOIIICKTPOCTAHIIU;

pa3nuyarh TpaHUIBl NPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB, IOHHMMAaTh BCEOOIIMH XapakTep
(GyHIaMeHTaJIbHBIX (U3MYECKUX 3aKOHOB (3aKOH COXpaHEHMsI SHEPruu B TEIUIOBBIX NpoOIeccax) U
OTrPaHUYEHHOCTh UCTIOJIB30BAaHUS YACTHBIX 3aKOHOB;

HaXO/UTh aJIeKBaTHYIO MPEJUIOKEHHON 3a1a4ue (U3NYECKYI0 MOJIENb, pa3pemaTh NpodieMy Kak Ha
OCHOBE UMEIOUINXCS 3HAHUM O TEIUIOBBIX SIBJIEHHUSX C HCIIOJIb30BAHHEM MaTeMaTHYeCKOTo ammnapara,
TaK U IPU MTOMOIIN METO/I0B OLIEHKH.

DJleKTprUYecKre 1 MATHUTHbBIE SIBJICHUS
BbinycKkHUK HAy4HTCS:

pacrno3HaBaTh 3JEKTPOMarHUTHBIE SIBICHUS U OOBSCHATH HA OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCJIOBHS NPOTEKAHMsI ITHX SIBICHUMN: DJIEKTPU3aLUs TEJ, B3aUMOACHCTBHE 3apsioB,
ANEKTPUYECKUH TOK M €ro JAelcTBUs (TEIIoBOe, XHMHUYECKOE, MarHuTHOE), B3aUMOJIEHCTBUE
Mar"HuToB, 3JIEKTPOMAarHuTHas MHIAYKIMS, AEUCTBUE MArHUTHOTO TOJS HA MPOBOJHHUK C TOKOM U Ha
JBUKYIIYIOCS 3apsKEHHYIO YacTHILy, JE€HCTBUE AJIEKTPUUYECKOrO MOJIs Ha 3apsKEHHYIO0 4acTHUIly,



AJIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJMHEHMHOE pacHpOCTpaHEHUE CBETa, OTPAKEHUE M IPEIOMIIEHUE
CBETa, AUCIEPCUSI CBETA.

COCTaBJISITh CXEMBbI AJIEKTPUUYECKUX LIETIEeH C MOCIeN0BATeIbHBIM U MapauleIbHbIM COCTUHEHUEM
JJIEMEHTOB, pa3inyas YCIOBHBIE OOO3HAUEHUS SJIEMEHTOB JJIEKTPUYECKHX Ierel (MCTOYHUK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JIaMIIOUKa, aMIIEPMETP, BOJIBTMETP).

WCIIONb30BaTh ONTHUYECKUE CXEMbl IS TMOCTPOCHUS H300paXeHUl B IUJIOCKOM 3€pKajie U
coOuparoiei JuH3e.

ONKCHIBATh W3YYCHHBIE CBONCTBA TET W JJICKTPOMATHUTHBIC SIBICHHS, UCTIONB3Ys (DU3MYECKHe
BEJIMUMHBL: DJIGKTPUYECKUI 3apsij, cujla TOKa, »JJICKTPUUYECKOEe HAampsHKEHUE, DSIECKTPHUUECKOoe
COIPOTHUBIICHUE, YACILHOE COMPOTUBIICHUE BEIIECTBA, paboTa MEKTPUIECKOTO MOJISI, MOIITHOCTh TOKA,
(hOKyCcHOE pacCTOSIHUE U ONTHYECKasl Cujla JUH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI
M YacTOTa CBETA; IPU OMHCAHUHM BEPHO TPAKTOBATH (DH3MYECKHIA CMBICI UCTIOIB3YEMbIX BEIMYMH, UX
0003HAYEHUS M E€AMHULIBI U3MEPEHHs; HAaXOAUTh (OPMYIbI, CBS3bIBAIOUINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C APYTUMU BETUYNHAMHU.

aHAJIM3MPOBATh CBOMCTBA TEII, SJICKTPOMATHUTHBIC SBJICHHS W IMPOIIECCHI, UCTIONB3Ys (DU3UYECKHE
3aKOHBI: 3aKOH COXPAHEHHS AJIEKTPUUECKOTro 3apsija, 3akoH Oma i ydacTka Ienu, 3akoH J[>xoyis-
Jlenna, 3akOH MPSMOJMHEWHOTO pACHpPOCTPAHEHHUS CBETa, 3aKOH OTpPaXKEHHsl CBETa, 3aKOH
MIPEIIOMIICHUST CBETA; TIPH ATOM Pa3iindyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €T0 MaTeMaTHYECKOe
BBIpaKCHHE.

MIPUBOJIUTH MPUMEPHI MPAKTUUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHHM O AJIIEKTPOMArHUTHBIX
SIBIICHUSX

peliarh 3aJa4u, UCTOb3ys (hru3uUecKkne 3aKoHbI (3akoH Oma s ydacTka Ienw, 3akoH JIxoyis-
Jlenna, 3akoH TMPSMOJIMHEHHOTO pACIpPOCTPAHEHHs CBETa, 3aKOH OTPAKEHHUS CBETa, 3aKOH
MIPEIIOMIICHUST CBETA) U (POPMYJIBI, CBS3BIBAIONTNE (PH3UUCCKIEC BETUYHHBI (CHJIA TOKA, SJICKTPUUYCCKOE
HanpsDKeHUE, DJIEKTPUYECKOE COMPOTHBICHHE, YJIENbHOE COMPOTHUBIEHHWE BellecTBa, pabora
AIEKTPUUYECKOTO TOJIsI, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHHE W ONTHYECKAas CHJIa JIMH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JAJMHA BOJIHBI M 4YacTOTa CBeTa, (OPMYIJbI pacuera 3JIEKTPUUYECKOTO
COMPOTHUBIICHUS TIPU TOCJIEAOBATEILHOM M IMapajuIeIbHOM COCIUHEHHH IPOBOJHHMKOB): HAa OCHOBE
aHaJlM3a yCJIOBHS 3a/1a4Ml 3alKChIBaTh KPATKOE YCJIOBUE, BBIACIATH (PU3HUECKUE BEIMYMHBI, 3aKOHBI U
dbopMyIibl, HEOOXOMUMBIC JJIsi €€ peIICHHs, NPOBOJHWTH pPAacyYeThl M OLCHUBATh PEATBHOCTH
MOJIYYEHHOTO 3HAUYCHUS (PU3HUECKON BEIUYUHBI.

BpInyCKHUK MOJTYYHUT BO3MOKHOCTh HAYUYMTHCSH:

WCIIOJIK30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SIBJICHUSIX B TTOBCEAHEBHOM JKU3HU JIJIsi OOeCTiedeHUs
0€30MacHOCTH TpU OOpalleHHH ¢ MPUOOpPaMH M TEXHUYECKUMHU YCTPOMCTBAMH, AL COXpPaHEHHS
3I0POBBSl U COOJIOJIEHHUS HOPM DKOJIOTHYECKOTO TIOBEJCHHS B OKPYKAIOIIEH cpejie; NMPUBOAUTH
MIPUMEPHI BIUAHUS JIEKTPOMAarHUTHBIX U3JTyY€HUM HA KUBbIE OPTaHU3MBI,

paznuyaTh TPAHUIBI TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, TOHHWMATh BCEOOIIMI XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHsI DSJEKTPUUECKOTrO 3apsifa) W OTrPaHHMYEHHOCTH
WCIIOJIH30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa 1 yJacTka 1emnu, 3akoH Jxoymnsa-Jlenmna u np.);

UCIIONIb30BaTh MPUEMBI TMOCTPOCHHUS (U3MUECKUX MojJeJei, TMoucka u  (QOpMYyITUPOBKH
JTIOKA3aTeNIbCTB BBIIBUHYTHIX TUIIOTE€3 M TEOPETHYECKUX BHIBOJOB HAa OCHOBE OMIIUPUUYECKU
YCTaHOBJICHHBIX (DaKTOB;

HaxOJUTh aJICKBAaTHYIO MPEIOKEHHON 3a1aue GU3UIECKYIO0 MOJIEh, pa3peniaTh NpodieMy Kak Ha
OCHOBE UMEIOIINXCS 3HAHUM 00 JEKTPOMArHUTHBIX SBICHUSX C MCIIOJIb30BAHUEM MaTeMaTHUeCKOTo
anmnapara, Tak ¥ Mpy MOMOILKA METOA0B OLIEHKH.

KBaHnTOBBIE SIBJIEHHS
BbinyCKHUK HAYYHTCH:

pacro3HaBaTh KBAaHTOBBIC SIBIICHUS W OOBSCHATH HAa OCHOBE HWMEIOIIMXCS 3HAHWM OCHOBHBIC
CBOMCTBA WJIU yCJIOBUA MPOTEKAHUSI 3TUX SIBJIICHUN: €CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb,
0-, B- 1 y-u3IydeHus, BOSHUKHOBEHHE JINHEWMYATOTO CIIEKTPa U3IIYICHHS aTOMa;

OTHCHIBATh M3yYCHHBIE KBAHTOBBIC SIBJICHHS, UCIONB3Ysl (PU3NUYECKUE BEIIMYMHBI: MACCOBOE YHMCIIO,
3apsAJIOBOE YHCIIO, TEPUO]] ToJypaciajga, dHeprus (POTOHOB; MPH ONMUCAHUM MPABUIBHO TPAKTOBATh
(bu3MYECKUN CMBICI KCIOJIb3YeMbIX BEIUYHH, UX O0003HAYCHHs] M €AMHUIIBI U3MEPEHHs; HAaXOAWUTh



(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (M3MYECKYI0 BEJIMYMHY C JPYTMMU BEJIMYMHAMH, BBIUUCIATH
3HaueHUE (PU3NIECKON BETUYHHEI;

aHAJM3UPOBaTh KBAHTOBBIE SIBJICHMSA, HUCIONb3Yysd (PU3MUYECKHE 3aKOHbI M IOCTYJAThl: 3aKOH
COXPAHEHHUs DSHEPIuH, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS MacCOBOIO
41CJIa, 3aKOHOMEPHOCTH M3JIy4E€HHUS U IOTJIOLIEHUS CBETAa aTOMOM, IIPH 3TOM pa3jinyarh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA U €T0 MATEMaTHUECKOE BBIPAKECHUE;

pa3nuyaTh OCHOBHBIC NIPU3HAKY IUIAHETAPHON MOJEIN aToMa, HyKJIOHHOW MOJENIN aTOMHOIO SApa;

MIPUBOAUTH IPUMEPEI IIPOSBIIEHUS B IPUPOJE U MPAKTUIECKOI0 UCIIOJIb30BaHUs PaIUOaKTUBHOCTH,
AJIEPHBIX U TEPMOSACPHBIX PEAKIMM, CIEKTPAJIILHOTO aHAIN3a.

BbINyCKHHK IOJIYYHT BO3MOKHOCTh HAYYHThCH:

UCIOJb30BaTh IOJIYYEHHbIE 3HAHUS B IOBCEIHEBHOW XM3HM IIpU OOpALlEeHMH C NpUOOpaMu U
TEXHUYECKUMH YCTPONCTBAMM (CUETYMK HWOHM3UPYIOIIMX YacTHL, JO3UMETP), AJIs COXpPAaHEHHS
3JI0POBbsI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOT0 ITOBEIEHHS B OKPY>KaroLIeH cpene;

COOTHOCHUTDB SHEPI'Ur0 CBA3U ATOMHBIX AACP C IIG(bGKTOM MacCcChI;

IIPUBOJUTL IPUMEPHI BIUSHUS PAJMOAKTUBHBIX W3JIYyYCHHH HA >KMBBIE OPraHU3MBbl; ITOHMMAaTh
IMPUHIHIT I[GflCTBI/ISI AO3UMETPA U pa3JIndaTh YCIIOBUA €0 UCIIOJIb30BAHUAA,

IIOHMMaTh  JKOJOIMYECKHE MpoOJeMbl, BO3HUKAIOLUIME IPH  HCIOJIB30BAaHUM  aTOMHBIX
BHeKTpOCTaHHI/Iﬁ, U IIYTHU PCHICHUA I3THUX HpO6JICM, MNEPCHCKTUBLI HCIIOJIB30BAHUA YIIPABIACMOI'O
TEPMOSIEPHOTO CUHTE3A.

DJIeMeHThI ACTPOHOMMHU
BhpInyCKHUK HAyYHMTCH:

YKa3bIBaTb HA3BaHHUA ILIAHCT ConneyHon CHUCTCMBbI, pPa3jindaTb OCHOBHBLIC IMNPU3HAKU CYTOYHOI'O
BpalleHHs 3Be3/1HOr0 Heba, aBrkeHus JIyHsl, CoIHIA U MJIaHET OTHOCUTEIBHO 3BE3L;

IIOHUMATDb pa3Invyusd MCKIY FCHHOHCHTpH‘IGCKOﬁ u FGOHGHTpPI‘-IGCKOﬁ CUCTCMAaMH1 MHpa,

BbINyCKHHK IOJIYYHT BO3MOKHOCTh HAYYHTHCH:

yKa3bIBaTh OOLIME CBOWCTBA U OTIMYMUSA IJIAHET 36MHOM TPYNIbl U IJIAHET-TMTAaHTOB; MaJbIX Tel
ConHedHOM cucTeMbl M OONBIIMX TUIAHET; MOJB30BAThCs KAPTOM 3BE3HOrO HeOa MpH HAOIIOJCHUAX
3BE3/IHOr0 Heba;

pasnuyaTh OCHOBHBIE XapaKTEpUCTUKU 3Be37 (pa3Mmep, LBET, TEMIlepaTypa) COOTHOCUTBH LIBET
3BE3/bI C €€ TEMIIEPATYPOil;

pas3iinvdaTh rMoOTE3bI O MPOHUCXOKIACHUN CoJIHEYHOM CUCTEMEI.

Coaep:xanue yueoHoro npeamera «®@usuka» B 7-9 Kiaccax.

7 KJy1ace
(68 wacos, 2 yaca B He/IEINIO)
|. Benenue (4 yaca)

IIpenmer u MeToabl (QU3MKU. OKCIEPUMEHTAIbHBIA METOJ M3y4deHus npupoasl. M3mepenue
¢usnueckux BenuuuH. llorpemHocts wu3MepeHus. OO000mIeHHE pPE3yabTaTOB AKCIEPUMEHTA.
HaGntonenue mpocreiiiux sBICHUH M MPOLECCOB MPUPOJBI C MOMOIIBIO OPraHOB YYBCTB (3pEHMS,
ciyxa, ocsizaHus). lcrosnb3oBaHMe MPOCTEHIIMX HU3MEPUTENbHBIX MpubopoB. Cxemaruyeckoe
n300pakeHre ONbITOB. MeTo bl MOTy4YeHUs 3HaHUH B (pusuke. OU3MKa U TEXHUKA.

®poHTanpHas JabopaTopHas pabdora.

1.0Onpenenenue LEHbl AeIeHU U3MEPUTEIILHOTO IPUOOpa.

Il. IlepBoHavaIbHbIE CBEIEHUS 0 CTPOEHUH BelecTBa. (6 yacos.)

'umore3a O AMCKPETHOM CTpOEHUHU BeliecTBa. Monekynasl. HemnpepbhlBHOCTP M XaOTUYHOCTh
IBIDKEHUs yacTull BemecTBa. uddysus. bpoyHoBckoe aBimkeHue. Mojenu rasa, >KUAKOCTH H
TBepAoro Tena. B3aumopeilcTBue wyacTHl] BellecTBa. B3anMHOE NpPUTSKEHUE M OTTAJIKUBAaHUE
MoJIeKyIl. TpH cOCTOSIHUS BEIIECTBA.

®poHTanpHas 1abopaTopHas padora.

2.M3mepenne pa3mMepoB MaJIbIX TEIN.

I11. BzaumopeiicrBue Tes. (23 yaca)
Mexannueckoe OBUkKEHHE. PaBHOMEpHOE U HE paBHOMEpHOe ABMkeHHe. CkopocTe. Pacuer nytu n
BpeMeHHU JBHKeHMs. Tpaekropus. [IpsmonuneitHoe nBrxenue. B3anmonericteue ten. MHepuus.



Macca. [TmotHOCTB. M3Mepenne macchl Tella Ha Becax. Pacuer mMacchl U oObeMa 1Mo €ro MIOTHOCTH.
Cuna. Cunbl B NpuUpOJE: TATOTEHUS, TSDKECTH, TpeHus, ynpyroctu. 3akoH I'yka. Bec tena. Csssp
MEXKy CHJION TSKECTH U Maccoll Tena. Jlunamomerp. CrioxkeHne JByX CHJI, HAIIPABICHHBIX MO OJHOMN
npsmoii. Tpenue. Yrpyras nepopmanus.

Dponmanvusle 1ad0OpamopHvle padomal.

3.M3mepenue macchl Tena Ha pelyakKHbIX BECAX.

4. 3mepenue oobeMa Tena.

5.0mpeneneHue MIOTHOCTH TBEPAOTO BEIIECTBA.

6.I'pagyrnpoBanue nNpyXuHbI 1 U3MEPEHHUE CUJT TUHAMOMETPOM.

IV JlaBiieHune TBepabIX TeJ, JKHIAKOCTel 1 ra3oB. (21 yac)

Hasnenue. OneiT Toppuuemu. bapomerp-anepoua. ATMochepHoe AaBlieHHE Ha Pa3IMYHbIX BHICOTAX.
3akon Ilackans. CrocoObl yBenMuUeHHUS M yMEHbIICHHUs jaaBieHus. JlaBienue raza. Bec Bozmyxa.
Boznaymnas o6omouka. 3mepenne armocdeproro papinenus. Manometpsl. [lopiiHeBoH KUIKOCTHBIN
Hacoc. Ilepenaua naBneHus TBEpAbIMU TeJaMU, KUAKOCTIMHU, ra3aMu. JlelicTBUE )KUIKOCTH U raza Ha
MOTPYKEHHOE B HUX Teso. Pacyer maBneHus >KUIKOCTH Ha JHO M cTeHKH cocyna. Coobmaromue
cocynsl. ApxumenoBa cuia. luapaBiaumdeckuid npecc. IlnaBanue Ten. IlnaBanue cynos.
BosnyxomnnaBanue.

®ponTanpHas JabopaTopHas padora.

7.0npeneneHne BRITATKUBAOIIEH CUJIbL, JEHCTBYIOIIEH HA ITOTPYKEHHOE B KUIKOCTh TEJNO.
8.BrisicHeHHEe yCclOBUH TIaBaHUA TeJa B )KHIKOCTH.

V. Padora u momHocTh. JHeprus. (14 yacos.)

Pabora. Momnuocts. DHeprus. Kunernueckas sHeprus. [loTeHnnanbHas sHeprusi. 3aKOH COXpaHEHHUS
MexaHnuueckod sHepruu. IIpocteie mexanusmbl. KIIJI mexanusmos. Peruar. PaBHOBecue cun Ha
ppluare. MoMeHT cwibl. Pblyarm B TexHuke, ObITy U mnpupoje. IIpuMeHeHue 3akoHa paBHOBECHS
pblyara kK 610ky. PaBeHCTBO paboT IpH UCHOJIB30BAHUU MPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIION
MEXaHUKH.

®poHTanbHas J1aboparopHas padora.

9.BblsicHeHue ycoBUs paBHOBECHUS pblyara.

10.0npenenenue K1/ npu noabemMe no HAKJIOHHOM MIOCKOCTH.

8 kiace

(68 uacos, 2 yaca B HeEITIO)

|. TemuioBble siBaeHus (25 yacos)

Buyrtpennsis sueprus. TemmoBoe nBwkenue. Temmneparypa. Temnonepemaua. HeoOGpaTtumocts
npouecca temonepenadd. CBs3b TEMIIEPATyphl BEIECTBA C XAOTHYECKUM JABM)KEHHEM €r0 YacTHlLl.
CriocoObl M3MEHEHHSI BHYTpeHHEH 2Hepruu. TermmonpoBoaHOCTh. KomudecTBo TEminoThl. Y aenbHas
TerioeMKocTb. KonBekuus. M3myuenue. 3akOH COXpaHEHHs DHEPrMM B TEIUIOBBIX IIpoLiEccax.
[InaBneHue u KpuctauM3anus. Y aelbHas TeIuloTa miaBieHus. ['paduk niaaBieHUs U OTBEpAEBaHUS.
[IpeoOpa3oBaHue »HEPruM NpPU HU3MEHEHHUSAX arperatHoro CocTosiHUA BemlectBa. lcmapenue u
KOHJICHCAllUs. Y7elnbHas TeIuloTa MapooOpa3oBaHus M KOHAeHcauuu. Pabora mapa u rasa npu
pacmmpennu. Kunenue »kuaxoctu. BrnaxHocTe Bozayxa. TemsoBsle nBUratrenu. JHEprusl TOILIMBA.
VY aenpHas TEmI0Ta CropaHusl.

Arperatnble coctosHus. [IpeoOpazoBanue sHepruu B TeruioBbix asurarensx. KIIJ[ rtemmosoro
JIBUTATETIS.

®poHTanbHas 1abopaTropHas padora.

2.CpaBHEHHE KOJUYECTB TEIJIOTHI IIPU CMEIIMBAHUU BOJBI Pa3HOW TEMIIEPATYPHI.

3.M3Mepenue yneapHON TEMIOEMKOCTH TBEPIOTO TENA.

Il. DexTpuUecKkue siBJEeHUs M YJIEKTPOMArHUTHBIE siBJieHUus (34 yaca)

OnexTpuszanus Ten. DJIEKTpUYecKui 3apsn. B3aummopneiictBue 3apsnoB. [IBa BuAa JIEKTPUYECKOTO
3apsiga. JMCKpEeTHOCTh AIEKTPUYECKOTO 3apsia. DJIEKTPOH. 3aKOH COXPAHEHHS DIIEKTPUUYECKOTO
3apsiia.  DnekTpudeckoe moie. Onekrpockon. CrtpoeHue aroMoB. OOBACHEHHE SIEKTPUUYECKUX
saBieHU. [IpOBOJHMKM W HENPOBOAHWKM DJIEKTpUYECTBA. [I€HCTBHE HSIIEKTPUUYECKOro NOJIA Ha
ANEKTPUYECKUE 3aPSI/IbL.



[TocTostHHBIN AneKTpUYeCKUd TOK. VCTOUHMKM dyekTpuueckoro Toka. Hocutenun cBOOOIHBIX
ANEKTPUUYECKUX 3apsiioB B METaJIaX, XKUIKOCTAX MU Ta3ax. DJIEKTPUYECKasl LEMb U €€ COCTaBHBIC
yactu. Cuna Toka. Equnauiel cuisl Toka. Amnepmetp. M3amepenue cuibl Toka. Hanpsbkenue. Equnaniibi
HanpsbkeHus. Boaptmerp. 3Mepenue HanpsikeHusl. 3aBUCUMOCTh CHJIBI TOKA OT HaIPsKEHUSL.
Conporupienue. EnuHunbl conpotuBieHus. 3akoH OMa s yyacTka 3JIeKTpuyeckoi nenu. Pacuer
COMPOTHUBIICHUS TPOBOJAHUKOB. YJenbHOE comporuBieHue. [IpuMepbl Ha pacyeT CONMPOTUBIICHUSA
MPOBOJHUKOB, CUJIbI TOKA U HanpsikeHus. Peocratel. [locnegoBaTenpHOe U NTapauieIbHOE COCAMHEHUE
MPOBOJHUKOB. JIEHCTBUS AIEKTPUUECKOTO TOKA

3akon Jlxoymns-Jlenna. Pabora anekTpudeckoro Toka. MOIIHOCTh AJIEKTPUYECKOrO TOKa. EXMHMIIBI
paboOThl SIEKTPUYECKOTO TOKA, MPUMEHsSIEMble Ha MpakTuke. CUETYHK DICKTPUUYCCKOW JHEPIHU.
DneKkTpoHarpeBareibHble TPHOOPHI. PacyeT anekTposHepruu, noTpedsieMold OBITOBEIMU TTPHOOpaMH.
HarpeBanue npoBOAHUKOB 3JIEKTPUUECKUM TOKOM. KoJIMUeCTBO TEIIOTHI, BBIIEISIEMOE MPOBOHUKOM
¢ TokoMm. Jlamna HakanuBaHusg. KopoTkoe 3ambikanue. Ilpenoxpanurtenu. MarHutHoe TmoJie.
MaruuTHOE mMOJIe NPAMOro TOKa. MarHuTHble JUMHUM. MAarHuTHOE MOJIE KAaTyIIKM C TOKOM.
DJIEKTpOMarHuThl W UX TnpuMeHeHusa. [locTosHHble MarHuTbl. MAarHuTHOE TMOJi€ MOCTOSHHBIX
MarHuToB. MaruutHoe mone 3emiu. JlelicTBUE MarHUTHOTO TOJsE HA MPOBOJHUK C TOKOM.
DJIEKTPUUYECKUH JBUTATENb.

@Dponmanvusvle nadbopamopHvle padGomol.

4.COopKa dJeKTpUUECKON IIENMU U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHBIX y4acTKax.

5.M3MepeHue HanpsKEHUs. Ha Pa3IMuHbIX YYaCTKAX JIEKTPUUECKOM LIETIH.

6. PerynupoBaHue CUITbI TOKa PEOCTATOM.

7.1I3mepeHue conpoTUBIICHHS TPOBOJHUKA ITPU TTOMOIIM aMIIEpMETPa U BOJIbTMETPA.

8.M3MepeHre MOIIHOCTH U pabOThI TOKA B 3JIEKTPUUYECKOI J1amIIe.

9. COopKa 2IEKTPOMArHUTa U UCIIBITAHUE €TO JICHCTBHS.

10. M3yueHwue 3JIeKTpHUYECKOTO ABUTATENs TOCTOSTHHOTO TOKA (Ha MOJIEIH).

I1l. CBeroBbIe siBi1eHus. (9 yacoB)

HcTounuku ceera.

[IpssmonuHeiHOE pacnpoCTpaHEHUE, OTpakKeHHWE M IpesiowseHne cBera. JIyd. 3akoH oTpakeHMs
ceeta. [lmockoe 3epkano. Jluuza. Ontuueckas cuia JuH3bl. M300paxeHue naBaeMoe JIHMH30i.
W3mepenue (okycHOro pacctosHusi codbuparomieil auH3bl. Onrtuyeckue npubopsl. ['ma3 u 3penue.
Oukw.

@ponmanvusvle 1adopamopHvle padbomal.

11.M3yuenne 3aKk0HOB OTpaXE€HUs CBETA

12.HaGumtoieHue sSBJICHUS IPETOMIIEHUS CBETa

13.[Tonyuenune n300pa>keHUst MPU TTOMOIITH JTUH3HI.

Peseps -2uac

9 kiaace

(68 wuacos, 2 yaca B HEJICITIO)

|. 3akoHbl B3auMoelicTBUsI M IBHKeHHs Te. (25 yacoB)

MartepuanbHas Touka. Tpaekropus. Ckxopoctb. Ilepememenue. Cucrema otcuera. OmnpezneneHue
KOOpJAMHATBl JBIXKYyIIEro Tena. ['paduku 3aBUCMMOCTH KMHEMAaTHYECKUX BEJIMYMH OT BpPEMEHH.
[IpsimonuHeitHOe  paBHOYCKOpeHHOe  JBHKeHHe. CKOpOCTb  PaBHOYCKOPEHHOTO  JIBHUKEHHSI.
Ilepemelienne npu paBHOYCKOPEHHOM JABM)KEHHMH. OmpeneseHne KOOpPAMHATHI JBIKYLIETO Tea.
I'padukn 3aBUCUMOCTHM KHHEMAaTHMUECKHUX BEJIWYUH OT BpeMeHHu. YckopeHue. OTHOCHUTENbHOCTh
MEXaHMUYECKOT0 IBUKEHUs. MHepimanbHas cuctemMa OTCUeTa.

[lepsriit 3akoH HproTona. Btopoii 3akon Herotona. Tperuit 3akon Heiorona. CBoOonHoe majaeHue
3akoH BcemupHoro TsaroreHus. KpuBonmHeliHoe nBWKeHUE JIBUKEHHME 1O OKPYXHOCTH.
HckyccrBeHHble cryTHUKM 3eMiu. Pakersl. Mmmynbec. 3akoH coXpaHeHMs UMIyJbca. PeakThBHOE
IBIOKeHUe. JIBIKeHHe Tenla OpOILIEHHOTO0 BEPTUKAIbHO BBEpX. J[BMikeHHe Tena OpOIIEHHOTO IMOA
YIJIOM K TOPU30HTY. J[BUKeHue Tena OpOIIeHHOT0 TOPU30HTAIbHO. Y CKOPEHHE CBOOOHOTO MaeHUS
Ha 3eMJI€ U JPYI'UX IUIaHEeTax.

Dponmanvuvie 1a00pamopHvle padomel.

1. UccnenoBanme paBHOYCKOPEHHOTO JIBMKEHUS 0€3 Ha4aaIbHON CKOPOCTH.



2.MI3mepenue ycKopeHusi CBOOOHOTO TMaICHHUS.

Il. Mexanuueckue Kojie6aHusi 4 BoJHbBI. 3BYK. (10 yacoB)
Mexannueckue konebanus. Ammurtyna. [lepuon, yactora. CBobomHbIe Konebanus. KonebarenpHbie
cucteMbl. MadTHHK. 3aBUCHUMOCTbh IE€pUOAA WU YAaCTOThl HUTSHOTO MAasTHUKA OT JJIMHBl HUTH.
[IpeBpatienue sHEpruu npu KojedaTeabHOM MABIXKEHUHU. 3aTyxarolue KoseOaHus. BuIHyXIeHHBIE
kosnebOanus. Mexanndeckue BONHBL JlyiHa BoHEL [IpomonbpHBIE W TonepedHble BOJIHBL. CKOpPOCTH
pacnpocTpaHeHHs BOJIHBL. 3BYK. BricoTa u TemOp 3Byka. ' pomkocTs 3Byka/ Pacnpocrpanenue 3Byka.
Ckopoctb 3ByKa. OTpaxxeHue 3Byka. 9xo. Pe3oHaHc.

OponTanpHas 1adopaTopHas padora.

3.UccnenmoBanue 3aBUCUMOCTH TIEpUOJAa M YacTOThI CBOOOJHBIX KOJIEOAHUI MaTeMaTHYeCKOTrOo
MasATHHKA OT €r0 JIJIMHBI.

I11. DyrekTpoMaruuTHble siBjeHus1. (174acoB)

JleiicTBrE MarHUTHOTO TIOJISL HA 3JIEKTPUYECKHe 3apsasl. [ paduyaeckoe n300pakeHuE MarHUTHOTO
nosis. HampaBiieHue Toka W HampaBjeHHE ero MarHuTHOro nojsi. O0HapykeHne MarHUTHOTO TOJIS 10
€ro JACMCTBUIO Ha 3JIeKTpUUecKuid ToK. [IpaBuio neBoi pyku. MarHuTHBIN MOTOK. DJIEKTpOMarHuTHast
WHIYKUUA. SIBI€HUE 3JIEKTPOMarHuTHOM MHAYKIMH. [loydeHne nepeMeHHOro 31eKTpUYeCKOro TOKa.
OnexTpoMarautHoe nose. HeoqHoponHoe U HEonHOpPOAHOE Moje. B3auMoCBsI3b AJIEKTPUYECKOTO U
MarHUTHOTO MOJed. DJIEKTPOMarHuTHble  BOJHBL. CKOPOCTh pacpoOCTpaHEHUs 3JIEKTPOMAarHUTHBIX
BOJIH. DJIEKTPOJIBUTaTesb. JJIeKTporenepaTop. CBET — 3JI€KTPOMarHuTHAs BOJIHA.

OponTanpHas 1adopaTopHas padbora.
4.VI3y4yeHue sIBICHUS JIEKTPOMAarHUTHOM MHIYKIIMH.

I V. Ctpoenue atoma u atomHoro siapa (11 yacon)

PamnoaktuBHOCTE. Anb(da-, O6erra- m ramma-uznydeHue. ONBITBHI O PACCEMBAHUIO ab(ha-dacTHll.
[Inanerapnas mogens aromMa. ATomHOe sApo. IIpoToHHO-HEWTpOHHas Mojaenb sapa. Metoasl
HAOJIIOJICHUST U PETUCTPALMN YacTHIl. PaquoakTHBHBIC TIPEBPAICHHS. DKCIIEPUMEHTAIBHBIC METOIBI.
3apsn sapa. MaccoBoe unciio anapa. SAnepueie peakuuu. Jlenenue u cunres anep. CoxpaHeHue 3apsaa
M MacCOBOT0 YHCJIAa TPH SAEPHBIX peakinusx. OTKpPhITHE MPOTOHA M HEUTpOHA. SInepHbIe CHIIBL.
DHeprus CBs3M YaCTHUIl B sAJIpe.

Oueprus cBszu. [edexr macc. Boimenenne sHepruu npu JIEICHUH W CUHTE3e siaep. Vcronb3oBaHue
anepHoi sHepruu. Jlozumerpus. SAnepusiii peakrop. [IpeobpazoBanue BuyTpenHeil sHepruu saep B
AJIEKTPUYECKYIO SHEPrur0. ATOMHasA 3HepreTuka. TepMmosiaepHble peakuun. bruonornyeckoe nencTBre
paguanuu.

V. Ctpoenne u 3Bomonust Beenennoii (5 yacos)

CocraB, crpoenue u mpoucxoxjaeHue ComHedHou cuctembl. bonbmme tena CoOJIHEYHON CHCTEMBI.
Mansie tena Conneunoit cuctemsl. CTpoeHue, nznydenue u 3somtonus Connua u 38e3a. Ctpoenue u
sBONMIOLNS BeeneHHou.

Cnycok JUTepaTyphbl ¢ VKa3aHHeM NepeyHs VIeOHO-MeTOINYeCKoro obecneyeHus,
cpeiacTB 00yYeHMs W DJICKTPOHHBIX 00PA30BATEILHBIX PECYPCOB.

1. ®wusuka. 9 ki.: yuel. 1uig obmeodpaszosar. yupexxaeauid. / A.B. I1éppimkun, E.M. T'ytHuK M.

Hpoda, 2019.

2. Owusmka. 8 xi.: yue0. st odmeodpazosar. yupexaenuit. / A.B. [1€peimkun, E.M. I'yrHuk M.:
Hpoda, 2019.

3. O®wusmka. 7 xi.: yue0. st odmieodpazosar. yupexaenuid. / A.B. [1€peimkun, E.M. I'yrHuk M.:
Hpoda, 2018.

4. @usuka. 9 kiacc: noypounsle miaHsl o yueOHuky A.B. [1éppikuna, E.M. I'yTHuk / aBT.-cocCT.
H.JLIlenareituenko. — Boarorpazn: Yuurens, 2020. — 230 c.

5. ®usmka. 8 kiacc: noypouHsle miansl o yueOHuky A.B. [1épsimkuna, E.M. I'yTHuK / aBT.-coCT.
H.JLIlenareituenko. — Boarorpan: Yuurens, 2019. — 230 c.

6. ®wusmka. 7 ximacc: moypouHsle 1miansl mo yueOHuky A.B. [1€permkuna, E.M. ['yrHuK / aBT.-cOCT.
H.JLIlenareituenko. — Boarorpan: Yuurens, 2018. — 271 c.



7. ®wuzmka: 3amaunvk: 9 — 11 xi1.: Yueb. mocobue mist o0mmeoOpa3oBar. yueo. 3aBeieHuid. — M.
Hpoda, 1996. — 368 c.: nin. — (3agaunuku «podsi»).

8. ®wusmka. Tectol. 7 — 9 kmaccel. Kabapauna O.D., Opios B.A. Yueb6H. - meTon nocobue. — 4-¢ u3.,
crepeorurt. — M.: JIpoda, 2000. — 96 c.: un.

9. ®wu3MYeCKUil SKCIIEPUMEHT B cpeiHel mKkoie: Mexanuka. MonekymsipHas (hu3uka.
Onekrpoaunamuka / [llaxmaes H.M., o B.®. — M.: [Ipocsemenue, 1989. — 255 c.: un. — (b-ka
yantens pu3uKu).

Humepuem-pecypcol:

1.bubnuoteka — Bce o npeamety «Pusnkay. — Pexxum nocryna: http://www.proshkolu.ru
2.BuaeoomnbiTel Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3.Enunas xoyutekmus nudpoBbIx 00pa3oBaTeabHBIX pecypcoB. — Pexum mocrtyma: http://school-
collection.edu.ru

4. laTepecHble MaTepHaibl K ypoKaM (M3MKH [0 TeMaM; TECThI M0 TeMaM; HarJsIHBIEC IMOCOOUS K
ypokam. — Pexxum mgoctyma: http://class-fizika.narod.ru

5. lludpossie oOpazoBarenbHbIe pecypebl. — Pexxum noctyna: http://www.openclass.ru

6. DieKTpoHHbIE yueOHUKH 110 pusuke. — Pexxum goctyna: http://www.fizika.ru

Hudghopmayuonno-kommynukamueHnvle cpeocmaea:

1.OtkpoiTas pusmka 1.1 (CD).

2.KuBas puszuka. YuebHo-meroaunueckuit komriekt (CD).

3.0t muryra g0 nasepa 2.0 (CD).

4.bonwias sunukIoneus Kupmina u Medoaus (Bce npeametsi) (CD).
5.ButpyanbHbie 1aboparopHbie pabotsl o pusuke (CD).


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

