MyHuIMnaIsHOE Ka3eHHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
cpenusisi obmeoopazoBarenpHas mkona Nel8 c. [llanrana
[TerpoBckoro ropoackoro okpyra CtTaBpomnoJibCKOro Kpas

Paccmorpena YTBepxkaaro

Ha 3aceJlaHuu Hupexktop MKOY COLI Nel8
ME€JIarOTMYE€CKOr0 COBETA Kazannukona FO.B.
[TpoTokomn Ne oT

TOUKA ! POCTA

Pabouas nporpamma o usuke
10 KypCyY OCHOBHOTO 00IIIeT0 00pa3oBaHMs
7-9 xnacc

Yyurenb

bemuxk O. U.
yuuTenb PU3UKHU,
BbICIIAs] KATETOPHUs

2021 r.



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

l'ocynapcrBennass mporpamma Poccuiickori ®Denepanmn  «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.

[Ipodeccuonanvupiii crangapt «llemaror (memarorumyeckasi eATEIbHOCTh B JIOMIKOJBHOM,
HayaJbHOM OOIIEM, OCHOBHOM 0OIIeM, cpeaHeM oO0meM oOpa3oBaHuM), (BOCIUTATEINb,
yaurenb)» (pen. or 16.06.2019) (Ilpuka3z MuHuCTepcTBa TPyAa U COLMAILHON 3amuThl PD
ot 18 oxtsa6ps 2013 r. Ne 544n, ¢ u3MeHEHUsIMU, BHECEHHBIMH MpPHKa30M MUHHCTEpCTBA
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 TEXHOJOTHMUYECKOW HarmpasieHHocTel («Touka pocrtay)
(VTBepknensl pacnopsbkeHueM MunuctepctBa mpocBemienus Poccuiickoit  deneparuun
ot 12 suBaps 2021 r. Ne P-6)

MeTtoauyeckiue peKOMEHAAIMH 0 CO3JaHUI0 U (YHKIIMOHUPOBAHHUIO JIETCKUX TEXHOMAPKOB
«KBantopuym» Ha 06aze oOmeo0pa3oBaTeabHbIX OpraHu3anuii  (yTB. pacrnopsKeHUEM
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 kmaccel: pabouue mporpammsl /
coct. ®50 E.H. TuxoHoBa - 5-¢ uzj., nepepad.-M.: Ipoda, 2015. — 400c.

[IporpamMma ompezenser coAaep:KaHUuE M CTPYKTYpYy y4yeOHOro marepuaina, MmoclieJoBaTeIbHOCTh
€ro U3y4eHHs, MyTH POPMUPOBAHUS CUCTEMbI 3HAHUHN, YMEHUN U CIIOCOOOB JESATEIHLHOCTH, Pa3BUTHSI,
BOCIIUTAHUS U COLMAIN3ALNN YUALIUXCS,

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

YMK a5 kaka0r0 Kilacca BKIIOYAET:

Y4eOHuK, 3aJaUHUK, METOAMYECKNE MAaTePHAIIbl A YUUTENS, CAMOCTOSTENbHBIE U KOHTPOJIbHBIE
paloThI,

TeTpaab IJis 1abopaTOPHBIX padoT;

[TnanupyroTcs cnemyroniue GopMbl OpraHU3aIiK yueOHOTro mpoliecca:

(bpoHTaNbHbIE; KOJUIEKTUBHBIC, TpPYNIOBbIE; paboTa B Mape; WHIUBUAYyaIbHbIE.

B npenoaaBaHuu NMpeaMEeTa 6y,[IYT HCIIOJIB30BATLCA CICAYIOIIUEC TCXHOJIOTUHA U METOAbI:

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 HampaBJIeHUH JUYHOCTHOTO 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 (DU3MKE KaK K DJICMEHTY
00I11€4eTI0BEYECKON KYIbTYPHI;

2) B MeTanpeIMeTHOM HanpaBJIeHUH

OCBOCHHE 3HAHUU O MCXAaHUYCCKUX, TCIIJIOBBIX, 3JICKTPOMAIHUTHBIX W KBAHTOBBIX SABJICHUAX;
BEIMYMHAX, XapaKTEPU3YIOIIUX OTH SIBICHHS, 3aKOHAX, KOTOPHIM OHHU MOMYHHSIOTCS, 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 HM3MEPEHHMH B BHIE TaOJHII,
rpaMKOB ¥ BBISBJIATh HA TOW OCHOBE IMITMPHUYECKUE 3aBUCHMOCTH; IPUMEHSTh TIOJTY4YCHHBIC 3HAHUS
Ui OOBSICHEHHUSI pPa3HOOOpa3HbIX MPUPOAHBIX SIBJICHUNW U MPOLECCOB, 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 JJISA peICHUA HHq)OpMaHHOHHBIX nu
KOMMYHHUKAIIMOHHBIX y4eOHBIX 3aJa4, B TOM 4YHCJIC: BBIYMCICHHE, HANUCAHUE IUCEM, 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 IIO3HABATENIBHBIX MHTEPECOB, MHTEUICKTYalbHbIX M TBOPYECKHUX
CHOCOOHOCTEH yyaruxcs;

e yOeXIEHHOCTh B BO3MOXKHOCTM TMO3HAHUS TPHPOJBI, B HEOOXOJUMOCTH Pa3zyMHOIO
WCIIOJIb30BAaHUS  JIOCTWDKEHUMM HAyKH M TEXHOJOTMM Ul JaJbHEHIIEro pa3BUTHUSA
YeJI0BEYECKOro O0IIeCTBa, YBaXKEHHE K TBOPIIAM HayKU U TEXHUKU, OTHOUIEHHE K (PU3UKE Kak
AJIEMEHTY OOIIIeUeI0BEYECKOM KYJIbTYpHI;

®  CaMOCTOSTEJILHOCTh B IPHUOOPETEHNU HOBBIX 3HAHUI 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 OTHOIIEHUN JIPYT K APYTY, YUUTENI0, aBTOPaM OTKPBITHI 1
u300peTeHuil, pe3ynbraTamMm o0yueHus..

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

® OBJAJICHHE HaBBIKAMH CaMOCTOSITENIBHOIO TMPUOOpPETEeHUs] HOBBIX 3HAaHUM, OpraHu3aluu
y4eOHOIl JeATeNbHOCTH, MOCTAaHOBKM IIeJiel, IJIaHWPOBAaHUS, CAMOKOHTPOJIS M OLIEHKHU
pE3yJbTaTOB CBOEH JEATENBHOCTH, YMEHUSAMH IPEIBUIETh BO3MOXHBIE PE3YyJIbTaThl CBOUX
JEeHCTBHI;

e [IOHMMaHHUE DANIUYUN MEXAY HCXOJHBIMU (aKTaMu U TUIOTE3aMH I UX OOBSICHEHHUS,
TEOPETUUYECKUMH MOJEISIMH M pealbHbIMU OOBEKTaMH, OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMHM JEHCTBUSIMM Ha TNpUMepax TUmoTe3 s OOBSICHEHUS W3BECTHBIX (DAKTOB U
AKCIIEPUMEHTAJIbHONU MPOBEPKHU BBIIBUTAEMBIX TMIIOTE3, pa3padOTKU TEOPETUUECKUX MOJesen
MPOLECCOB WUJIU SIBJIEHUN;



¢dopmMupoBaHHE yYMEHHI BOCHpPUHUMATbH, IepepadaTbiBaTh W NPEIbABIATH HH(POpMAIUIO B
CIIOBECHOH, 0Opa3HOl, CUMBOJMYECKOW (opmax, aHaIM3UpPOBaTh U IepepadaThIBaTh
NOJY4YEHHYI0 MH(OpPMAIMI0 B COOTBETCTBUM C IIOCTABICHHBIMHU 3aJadyaMH, BBIICIATh
OCHOBHOE€ COJEpXKaHUE IPOYUTAHHOIO TEKCTa, HAXOAUTh B HEM OTBETHI Ha IIOCTABICHHBIC
BOIIPOCHI U U3J1araTh €ro;

npUOOpETEHUE OIbITa CAMOCTOSITEIBHOIO IIOMCKA, aHaiau3a M oTOopa HH(pOpMalMH C
UCTIOJIb30BAaHUEM PAa3IMYHBIX HMCTOYHUKOB M HOBBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH IS
pelIeHus O3HABaTEIIbHbIX 33/1a4;

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

OCBOCHHME IIPUEMOB JECHCTBUM B HECTAHJIAPTHBIX CHUTyalUsX, OBJIAJCHHUE 3BPUCTUYECKUMU
METOAAMU peLIeHus Ipo0IeM;

¢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:

dbopMHupOBaHKE TTPEACTABICHUN O 3aKOHOMEPHOM CBSI3M U IMO3HABAEMOCTH SIBJICHUM TTPUPO/IBI,
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 SIBICHUN;

dbopMUpOBaHHE TIEPBOHAYAIBHBIX TNPEIACTABICHUNH O (HU3MYECKOH CYIIHOCTH SIBICHHM
IpUpObl (MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX), BHUJAX MaTepuu
(BelecTBO M 1OJ€), ABMKEHUM KakK CIOcoO€ CYIIECTBOBAHUS MaTepUH; YCBOCHHE OCHOBHBIX
UJEH MEXAaHMKH, ATOMHO-MOJIEKYJSIDHOTO YYE€HUs O CTPOCHHMM BEIECTBA, JJIEMEHTOB
JIEKTPOJMHAMUKA UM  KBAaHTOBOW ()M3MKM; OBJIAQJICHUE MOHATUHHBIM ammaparoM H
CUMBOJINYECKUM SI3bIKOM (PU3UKU;

YMEHMSI II0JIb30BATbCsl METOAAMM HAy4HOT'O MCCIENOBAaHUS SBICHUM NPUPOABI, MPOBOIUTH
HaOJIOIeHUs, TUTAHUPOBaTb W BBINOJHATH AKCIEPUMEHTHI, 00pabaThiBaTh pPe3yJbTaThl
W3MEpEHUH, MPEACTaBIATh PE3YAbTaThl U3MEPEHUN € MOMOIIBIO TabNIUL, TpaduKOB U Gopmy,
OoOHapy>KUBaThb 3aBUCUMOCTH MEXAYy (U3NYECKMMU BEIMYMHAMM, OOBSACHATH IOIy4YeHHbIE
pe3yNbTaThl U 1€TaTh BHIBO/IbI, OLIEHUBATh TPaHMIIbI IOIPEIIHOCTEN pe3ysIbTaTOB U3MEPEHU;
YMEHUSl MPUMEHSATh TEOPETHUECKHE 3HAHMs M0 (U3MKE Ha IMpaKTHKe, pelarbh (QpU3HuecKue
3a/1a4y Ha IPUMEHEHHE NIOJIyYEHHBIX 3HAHUM;

YMEHMSI U HABBIKU MPUMEHSAThH MOJIYYEHHbIE 3HAHUS N7 OOBSICHEHMsS] NPUHILIUIIOB JAECHCTBUS
BOXHEHIINX TEXHUYECKUX YCTpOMCTB, (pa®OThl) MAIIMH H MEXaHU3MOB, CpEJACTB
NEepeABWKEHUs] U CBSI3U, OBITOBBIX INPHOOPOB, IMPOMBIIUIEHHBIX  TEXHOJIOTMYECKUX
IPOLIECCOB, pELIEHUS MPAKTUYECKUX 3a/Jad [OBCEJIHEBHOM JKHM3HHM, oOOecreyeHus
0€30IaCHOCTH CBOEH XKHU3HH, PAllMOHATIBHOIO MPUPOIONOIb30BAHUSA U OXPAaHbl OKPYXKAOLIEH
Cpebl; BIUSHHS TEXHHUECKUX YCTPONCTB HA OKPYKAOLIYIO 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
IEKTPUYECKUX U MAarHUTHBIX MOJIEH, 3JIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HOHU3UPYIOIIMX H3IY4eHHH BO H30ekaHHMEe MX BPEAHOTO BO3JCHCTBUS
Ha OKPY’KAIOILYIO CPEly U OPTaHU3M UEJI0BEKa;

dbopMupoBaHue yOEXJeHUSI B 3aKOHOMEPHOM CBSI3W M MO3HABAEMOCTH SIBJICHUN MPUPOJIBI, B
00BEKTUBHOCTH HAYYHOTO 3HAHUS, B BHICOKOM IIEHHOCTH HayKU B Pa3BUTHH MaTepHAbHOU U
JIlyXOBHOH KYJIBTYpPBI JIFOJIEH;

pa3BUTHE TEOPETHUUECKOrO MBILIUIEHUS Ha OCHOBE (OPMHUpPOBAHUS YMEHHM YyCTaHaBIMBATh
(daxThl, pa3NTU4aTh OPUYMHBI M CIEACTBUS, CTPOUTH MOJICNU W BBIIBUraTh T'HIIOTE3HI,



OTBICKMBAaTh M (POPMYJIMPOBaTH JOKA3aTEbCTBA BBIIBUHYTBIX TMIIOTE3, BBIBOJUTH U3
HKCIIEPUMEHTAIBHBIX (PAaKTOB U TEOPETHUECKUX MOJieNell (pu3nuecKkue 3aKoHBI;

® Dpa3BUTHE yYMEHUS IUIAHUPOBATH B IIOBCEAHEBHOM JKU3HU CBOM JEHCTBHUS C IPUMEHEHHEM
MOJYYCHHBIX 3HAHWM 3aKOHOB MEXAHHKH, JIEKTPOJAWHAMHUKH, TEPMOJWHAMHUKH M TETUIOBBIX
SIBJICHUH C LIETbI0 COEPEKEHNUS 37J0POBbS;

e (opMupoBaHHE NPEACTABICHUN O HEPAIIMOHAILHOM HCIIOJIIb30BaHUH MPUPOJHBIX PECYPCOB U
SHEpPIrUM, 3arps3HEHUM OKPYXKAIOLIEH cpelbl Kak CIEACTBUE HECOBEPILICHCTBA MAIllUH U
MEXaHU3MOB.

® KOMMYHHUKATHBHBIC YMEHHS: TOKJIAbIBaTh O PE3yIbTaTaX CBOETO MCCIEIO0BAHNUS, yYaCTBOBATh
B JUCKYCCHH, KPaTKO M TOYHO OTBEYATh HA BOIPOCHI, UCIIOJIb30BaTh CIIPABOYHYIO JIUTEPATYPY
U JIpyTre UCTOYHUKU UH(DOpMAIIH.

BbINYCKHUK HAYYUTCS:

coOyroaTh MpaBwiia 0€30IIaCHOCTH U OXPaHbl TpyAa NMpH paboTe ¢ yueOHBIM M J1aOOPaTOPHBIM
00opynOBaHUEM;

IIOHUMAaTh CMBICI OCHOBHBIX (DM3MYECKUX TEPMHUHOB: (puznueckoe Teno, (PU3NYECKOE SIBICHHE,
¢du3nveckas BeIUYNHA, CAUHHULIBI U3MEPEHUS;

pacro3HaBaTh MpOOJIEMBl, KOTOpbIE MOXHO pELIMTh MPH MOMOLIM (PU3MUECKUX METOJIOB;
aHAJTM3UPOBATh OTJENbHBIC JTallbl MPOBEACHUS HCCICJOBAHUN M WHTEPIPETHPOBATH PE3YIIbTATHI
HaOJIOCHUH U OIBITOB;

CTaBUTh ONBITHl 10 HCCIICAOBAHUIO (DU3MUYECKUX SIBICHUM WIM (PU3HMUECKUX CBOWCTB Tenl 0e3
UCMOJb30BaHUS TPSAMBIX M3MEpPEHHMH; Hpu 3ToM (opMmyinupoBaTh MpolbiieMy/3aiady y4eOHOro
HKCIEPUMEHTa; COOMpaTh YCTAHOBKY W3 TPEAJIOKEHHOTO OOOpYIOBaHMSA;, NPOBOJUTH OIBIT H
(GbopMyIMpOBATH BBIBOBI.

[Tpumeuanue. IIpu npoBeneHNH HcCiIeqOBaHUS (PU3NUESCKUX SIBJICHUN W3MEPUTENbHBIC MPHOOPHI
UCHOJB3YIOTCS JIMIIb KaK JaTYUKU U3MEpPeHHs (PU3MUECKHUX BEJIMYMH. 3allMCU MOKAa3aHUN MPSIMBIX
U3MEpPEHUIl B 3TOM cilyyae He TpeOyeTcs.

MIOHUMATh POJIb IKCIIEPUMEHTA B OJIYYEHUN HAYYHOU HH(pOpMaLny;

MIPOBOJIUTH TNPSIMbIE M3MEpPEHHs] (PM3UYECKUX BEIMYMH: BPEMs, pacCTOSHHE, Macca Tela, 00beM,
cujla, TeMmmepaTrypa, aTMocepHOe JaBlieHHe, BIaKHOCTh BO3/yXa, HAINpPsDKEHUE, CHJIa TOKa,
paavanyoHHbIH QOH (C HMCMONb30BAaHUEM AO03MMETpa); IPU 3TOM BBIOMpPATh ONTHUMAJIBHBIN CIOCOO
M3MEPEHUs ¥ NCIOJIb30BaTh MPOCTEHININE METO/IbI OLIEHKH MOTIPEIIHOCTEN H3MEpPEHUH.

[Ipumeuanue. Jlrobast yuyeOHass mporpamMma JoJDKHa oOecreuyuBaTh OBJIAJEHUE MPSIMBIMU
M3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PU3NYECKUX BETUUMH.

MPOBOJIUTh HCCIIEIOBAaHUE 3aBHCUMOCTEH (DM3MUYECKMX BEIMYMH C HWCIOJIH30BAHUEM MPSIMBIX
U3MEPEeHUN: TpU H3TOM KOHCTPYUPOBaTh YCTaHOBKY, (DUKCHpPOBaTh pe3yibTaThl IOJTY4E€HHOU
3aBHCUMOCTH (PU3UYECKUX BEJIMYMH B BHUJE TaONIHMIl U TPauKOB, AENaTh BHIBOJBI MO pe3yiIbTaTamM
HCCIIE/I0BaHMS;

MIPOBOJINTH KOCBEHHBIE M3MEPEHUsT (PU3NUECKUX BEIMUYUH: IPH BBIIOJHEHHUH U3MEPEHUI coOnparth
HKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEeAys NPEeAJIOKEHHOM WHCTPYKLUUHU, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI ¥ aHAJTM3UPOBATH MOJYYCHHBIE PE3YJIbTATHI C YIETOM 33JaHHON TOYHOCTH H3MEPEHHIA;

aHAJIM3UPOBATh CUTYallUU MPAKTHKO-OPUEHTUPOBAHHOIO XapaKkTepa, y3HaBaTh B HUX INPOSBICHHUE
M3YYEHHBIX (U3UYECKUX SIBICHUH MM 3aKOHOMEPHOCTEH M MPUMEHSITh MMEIOUINECs 3HAHUS U UX
OOBSICHEHHUS;

MOHWMATh TPUHIMITEI JIEHCTBHS MAaIIMH, TPUOOPOB W TEXHUYECKUX YCTPOWCTB, YCIOBUS WX
0€30IacHOT0 MCII0JIb30BaHUS B IOBCEAHEBHOM KHU3HH,

WCTIOJIH30BATh TIPH BBITIOJTHEHUH YYE€OHBIX 337a4 HAYIHO-TIOMYIISIPHYIO JIUTEPATYPY O (DPU3HUECKUX
SBJICHUSIX, CIIPABOYHbIE MaTepHallbl, pecypcsl IHTEepHET.

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCS

OCO3HaBaTh I[EHHOCTh HAYYHBIX HCCIIEJJOBAHUM, posib (PU3UKU B PACIIMPEHUU NPEJCTaBICHUN 00
OKpY’KaloIlleM MHpE U €€ BKJIaJ B YIydllleHHe KauecTBa KU3HU;

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 TNPOBOAMTH KOCBEHHBIE M3MEPEHUS M MCCIEIOBAHUSA (PU3MUECKUX BEIUYHMH C
UCTOJIBb30BAHUEM PA3IUYHBIX CHOCOOOB H3MEpeHHs (U3NYECKUX BEIUYMH, BBHIOMpATh CpeACTBa
U3MEPEHUs C y4eTOM He0O0X0AUMON TOYHOCTH NU3MEPEHUH, 0O0CHOBBIBATh BBIOOpP CIIOCO0a U3MEpEHNH,
aJICKBATHOI'O ITIOCTaBJICHHOM 3aja4e, IPOBOUTD OLICHKY JOCTOBEPHOCTH IIOJIYYEHHBIX PE3YJIbTATOB;

BOCIIPUHMMATh MH(POpPMaLUIO0 (DU3HYECKOIO COJACpXkAaHUA B HAy4HO-IOMYJSIPHOHM JMTepaType U
CpeAcTBaXx MaccoBOW MH(POPMALMU, KPUTHYECKH OLIEHUBATHh MOJYYCHHYIO HH(POPMAIHIO, aHATH3UPYS
ee coJiep’KaHKe U IaHHble 00 UCTOYHHMKE HH(OpMALIUH;

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

MexaHnuyecKkue siBJICHUSA
BbInyCKHUK HAYy4YUTCH:

pacro3HaBaThb MEXaHUUYECKHE SIBJICHUS U OOBACHATh HAa OCHOBE MMEIOLIMXCS 3HAHUM OCHOBHBIE
CBOMCTBA WIM YCIIOBHUs IPOTEKAaHUsS ITUX SIBJICHHUN: PAaBHOMEPHOE M HEPABHOMEPHOE [IBH)KCHHE,
PaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEMHOE IBUKECHHE, OTHOCHTEIBHOCTH MEXaHHYECKOIO
NBUKEHMS, CBOOOJHOE TMaJeHUE TeJl, pPABHOMEPHOE JIBM)KEHUE [0 OKPYKHOCTH, HHEpLUs,
B3alMOJEICTBHUE TEJl, PEAaKTUBHOE JIBUKEHUE, IIEpejada NaBJIeHUS TBEPABIMU TeJIaMH, KUIKOCTIMU U
ra3amu, atMoc()epHOe JaBJIEHUE, IUIABAaHUE TEll, PABHOBECHE TBEP/BIX TEJ, MMEIOLIUX 3aKPEIJICHHYIO
OChb BpallleHUs, KoJieOaTeIbHOE ABMIKEHHE, PE30HAHC, BOJTHOBOE JBI)KEHUE (3BYK);

ONMCHIBATh M3yYCHHBIC CBOWCTBA TN M MEXAHWYECKHE SIBJICHUSA, HCIONB3YS (U3NYECKHE
BEJIMYMHBIL: IyTh, IEPEMELICHNUE, CKOPOCThb, YCKOpEHHE, epruol oOpalleHus, Macca Tela, IIOTHOCTb
BEIIECTBA, CHJa (CHIA TSDKECTH, CWIAa YIOPYTOCTH, CWJIAa TPEHHUs), NABICHHUE, HUMIIYJIbC Tena,
KUHETHYECKasi SHEeprus, MOTeHLUalbHas YHEPIus, MeXaHudeckas paboTa, MexaHU4yecKask MOLIHOCTb,
KIIJ] mpu coBepuieHun paboThl ¢ UCHOIb30BAHUEM IPOCTOIO0 MEXaHU3Ma, CHJIa TPEHUS, aMILIUTYIa,
IEpUOJ] U YacToTa KoJeOaHWW, JJIMHA BOJIHBI M CKOPOCTh €€ PpaclpOCTPAHEHHUS; IPHU OINHUCAHUU
IIPaBUIBHO TPAKTOBATh (PM3UUECKUH CMBICI HCIIOJIB3YEMbIX BEIMYMH, UX O003HAYEHMS U €IUHHIIBI
M3MEPEHUsl, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIIAE MAaHHYI (U3MYECKYI0 BEIUYHMHY C JAPYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHUE (PU3NUECKOM BETUUUHBI;

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKUE SBJICHHUS M MPOLECCHI, UCHOIB3YS (U3HUECKHe
3aKOHBI: 3aKOH COXPaHEHUS DHEPIHM, 3aKOH BCEMUPHOIO TATOTECHMs, NPUHIMUI CYNEPIIO3ULUU CUIT
(Haxoxxaenue paBHoaercTBytome cuisl), I, II u 11l 3akonb HeloTOHA, 3aKOH cOXpaHEHUsl UMITYJIbCa,
3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMezaa; HpU 3TOM pPa3IUyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BBIPAKECHHUE;

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3UYECKHUX MOJeNeil: MmarepuaibHas TOdYKa,
MHEpLUaIbHasl CUCTEMA OTCYETA,

pemaTh 3a/1auu, UCIoJb3ysl (PU3NUYECKUEe 3aKOHbI (3aKOH COXPAaHEHMs YHEpPIuu, 3aKOH BCEMHPHOTO
TArOTeHUs, NpuHIMN cynepnosuuuu cui, I, I u I 3akonsl Her0TOHA, 3aK0H COXpaHEHUS UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (opMyJbl, CBA3bIBarOIINE (hU3UYECKHE BETUUYHUHBI
(myTh, CKOpPOCTb, YCKOpPEHME, Macca Teja, IUIOTHOCTh BEIIECTBA, CUIIA, JABICHHE, MMIIYJbC Tela,
KUHETHYECKasi SHEeprus, MOTEHIMAbHAsl YHEPIus, MeXaHu4eckas paboTa, MeXaHW4YecKas MOIIHOCTb,
KIIJ] npocTtoro mMexanusma, Cujia TPEHUS CKOJIbKEHUS, KO3()PUIMEHT TpeHus, aMILUIUTy/a, IEPHUOJ U
qyacToTa KojeOaHWi, JAIMHA BOJHBI U CKOPOCTh €€ PacHpOCTPaHEHUs): HA OCHOBE aHAIM3a YCJIOBHUS
3a/layd 3alHChIBaTh KPATKOE YCJIOBHME, BBLAEIATh (DHU3MUECKHE BEIUYMHBI, 3aKOHBI U (HOPMYIIHI,
HEOOXO/AUMBIE IJIsl €€ pEeIlIeHHs,, MPOBOIUTH pPAaCUYeThl U OIEHHWBATh PEATbHOCTh MOJIYYEHHOTO
3HaYeHUs! GU3NYECKON BETMUHHBI.

BbInyCKHUK HOJY4YUT BO3MOKHOCTh HAYYHThCH:

UCIOJb30BAaTh 3HAHMUSA O MEXAHMYECKHX SBJICHHSIX B IMOBCEIHEBHON XH3HHM I oOecredeHus
0e30MacHOCTH TpU OOpalieHUH ¢ NpuOOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH, IJSi COXpPaHEHHS
3JI0pPOBbSI U COOJIIOACHUS HOPM DKOJOIMUECKOTO TOBEJCHHS B OKpYXKarolled cpene; NMPUBOIUTH
MpUMEpPhl MPAKTHYECKOIO MCIONb30BaHUS (U3MUECKUX 3HAHUM O MEXaHWYECKUX SIBICHUSX U
¢u3nYecKUX 3aKOHAX; NPUMEpPbl HUCIOJb30BAHUS BO30OHOBISIEMBIX HCTOYHHUKOB OHEPIHH;
9KOJIOTUYECKHUX MOCIIEICTBUN HCCIENOBAaHUS KOCMUYECKOTO IPOCTPAHCTB;



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

HaXO/UTh aJIeKBaTHYIO MIPEJUIOKEHHON 3a1aue GU3NYECKYI0 MOJIeNb, pa3pelars npolieMy Kak Ha
OCHOBE MMEIOILIMXCS 3HAHUH 110 MEXAHUKE C MCIOJIb30BAaHUEM MAaTEMATUUYECKOrO anmapara, Tak U Ipu
MIOMOILM METOJIOB OLICHKH.

TennoBble siBJICHUSA
BbInyCKHUK HAYYUTCH:

pacro3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAaHUI OCHOBHBIE CBOMCTBA
WIA YCJIOBUS TNPOTEKAaHUs STHX sBIEHUM: auddy3us, u3MeHeHue oObeMa Tela INPH HarpeBaHUU
(oxnaxxkaeHuu), OoJbIlIasg COKUMAEMOCTh Ta30B, Mallas CKUMAEMOCTh >KUIKOCTEH M TBEPABIX Te;
TEIUIOBOE paBHOBECHUE, HCIIAPEHUE, KOHACHC CAIMs], IUIaBIE€HUE, KPUCTAIIIM3alMsl, KUIIEHHE, BIa)KHOCTh
BO3/lyXa, pa3jId4HbIE CIOCOOBl TeIulonepeadn (TEIUIONPOBOJAHOCTb, KOHBEKIIUS, H3JIyuEHUE),
arperaTHble COCTOSIHUS BEILECTBA, MOIVIOIEHNE SHEPIUU IPU MCIIAPEHUH KUIKOCTH U BBIICICHUE €€
IIpU KOHJEHCALUU 1apa, 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JAABJICHUS;

OIMCHIBATh M3yUYEHHbIE CBOICTBA TENl M TEIMJIOBbIE SBJICHMS, UCHOIb3YysA (PU3MUECKUE BEITUYUHBL:
KOJIMYECTBO TEIUJIOThI, BHYTPEHHSS SHEprusi, TEeMIlepaTypa, YAeJIbHas TEIUIOEMKOCTh BEIECTBa,
ylelbHas TEIUIOTa IUIABJIEHUS, yJelbHas TEeIUIoTa MapooOpa3oBaHuUs, yJesbHAas TEIUIOTa CrOpaHMs
TOIUTNBA, KOX(P(HUIMEHT IOJIE3HOTO JCHCTBUS TEIJIOBOTO IBUTATEINS; NPU OIMCAHUU NPABUIBHO
TPAaKTOBaTh (PU3UYECKUHA CMBICI HUCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS M €AMHUIBI U3MEPEHHUS,
HaXoauTh (HOpMyIBI, CBSA3BIBAIONIME NAHHYIO (HU3UYECKYI0 BEIMYUHY C JAPYTMMHU BEIUYMHAMH,
BBIUUCIIATH 3HaUeHHE (PU3NUECKON BEIINUMHBI,

aHAJIM3UPOBATh CBOMCTBA TEJI, TEIUIOBBIE SIBJICHUS U MPOLIECCHI, UCIOJIb3YSl OCHOBHBIE MOJOXKEHHS
aTOMHO-MOJIEKYJISIPHOTO YYEHHsI O CTPOEHHH BEIIECTBA U 3aKOH COXPaHEHUs SHEPTUH;

pa3nauyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3MUYECKUX MOJIENENH CTPOEHUs ra3o0B, KUIKOCTEH U
TBEPJIBbIX TE;

IIPUBOJIUTH NPUMEPHI IPAKTUYECKOTO MCIOJIb30BaHUs (PU3NYECKUX 3HAHUN O TEIJIOBBIX SIBICHUSX;

pelaTh 3a/1a4M, UCHOJb3Ys 3aKOH COXPAHEHUS SHEPTUU B TEIIOBBIX Ipoleccax U GopMyIbl,
CBSI3BIBAIOIINE (PU3MUYECKHE BEIIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATypa, yeIbHas TeIUIOEMKOCTh
BEIIECTBA, y/eJbHas TEIUIOTa IJIaBJIEHMs, ylelbHas TeloTa mapooOpa3oBaHus, yAeldbHas TEIoTa
CrOpaHus TOIIMBA, KOA()(UIMEHT MOJE3HOr0 NEHCTBHS TEIJIOBOTO JIBUraTelis): Ha OCHOBE aHaJIM3a
YCIOBHS 3aJjaud 3alMChIBaTh KPAaTKOE YCIOBME, BBIACHATh (PU3UUYECKUE BEIUYMHBI, 3aKOHBI U
¢dbopMyInbl, HEOOXOOUMBIE [UJIsI €€ pelIeHMs, NPOBOAUTH pacdyeTbl U OLEHUBAaTh pPEAIbHOCTh
MOJIyYEHHOT0 3HaYeHUs (PU3NYECKON BETUUHHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYUUThCH:

UCIOJIb30BaTh 3HAHMUA O TEIUIOBBIX SBJIEHMSX B IIOBCEIHEBHOM JKM3HU M1 0OecredeHus
0e30macHOCTH NpH OOpaIleHuH ¢ NpubOpaMH U TEXHUYECKHMMH YCTPOWCTBAMH, JUIsI COXpaHEHHUs
3/I0pOBbSl U COOJIIO/IEHUST HOPM DSKOJIOTMYECKOTO IMOBEACHUS B OKpYXaroulel cpene; NpUBOIUTH
IPUMEPHI SKOJIOTUYECKUX TOCIEACTBUN pabOThl JBUTaTeNeld BHYTPEHHErO CrOpaHMs, TEMJIOBBIX U
TUIPOIIICKTPOCTAHIIU;

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

HaXO/UTh aJIeKBaTHYIO MPEUIOKEHHON 3a/1aue (PU3NYECKYI0 MOJIENb, pa3pemiars npodiieMy 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 3J€KTPOMarHUTHBIE SIBICHUS U OOBSCHATH HA OCHOBE UMEIOIINXCS 3HAHUNH OCHOBHBIE
CBOMCTBAa WJIM YCJIOBHS INPOTEKAHMsI ITHX SIBICHUMN: DJIEKTPU3aLUs TEJ, B3aMMOJIEHCTBHE 3apsoB,
ANIEKTPUYECKUH TOK W €ro JeHcTBUS (TEIIoBOe, XHWMHUYECKOE, MarHuTHOE), B3auMOJEHCTBUE
Mar"HuToB, 3JIEKTPOMAarHuTHas MHIAYKIMS, AEUCTBUE MArHUTHOTO MOJS Ha MPOBOJHUK C TOKOM M Ha
JBUKYIIYIOCS 3apsKEHHYIO YacTHILy, JE€HCTBUE AJIEKTPUUYECKOrO MOJIs Ha 3apsKEHHYIO0 4acTHUIly,



AJIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa, OTPAKEHUE M MPEOMIICHUE
CBETa, AUCIEPCUSI CBETA.

COCTaBJISITh CXEMBbI JJIEKTPUUYECKUX LIETed C MOCIeN0BATeIbHBIM U MapauIeIbHbIM COCIMHEHUEM
JJIEMEHTOB, pa3inyas YCIOBHBIE O0OO3HAYEHUS SJIEMEHTOB JJIEKTPUYECKHX Ierel (MCTOYHUK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JIaMIIOUKa, aMIIEPMETP, BOJILTMETP).

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, cujga TOKa, OJJIEKTPUYECKOE HAMpsHKEHUE, SJIEKTPHUECKOe
COIPOTHUBIICHUE, YACILHOE COMPOTUBIICHUE BEIIECTBA, pabOTa JIEKTPUIECKOTO MO, MOITHOCTh TOKA,
(hOKyCcHOE pacCTOSIHUE M ONTHYECKasl CUja JUH3bI, CKOPOCTh JEKTPOMArHUTHBIX BOJIH, JITMHA BOJIHBI
¥ YacTOTa CBETA; IPU OMHCAHUH BEPHO TPAKTOBATH (DM3MUECKUN CMBICT HCIIOJIB3yEeMbIX BEITUYHH, MX
0003HAYEHUS M EIWHHULIBI M3MEpPEeHMs; HaXOAUTh (OPMYIbI, CBS3bIBAIOUINE JAHHYIO (PU3UUYECKYIO
BEJIMYUHY C APYTUMU BETUYNHAMHU.

aHAJIM3MPOBATh CBOMCTBA TEII, SJICKTPOMATHUTHBIC SBJICHHS W IMPOIIECCHI, UCTIONB3Ys (DU3UYECKHE
3aKOHBI: 3aKOH COXPAHEHHS AJIEKTPUUECKOTro 3apsija, 3akoH Oma i ydacTka 1enu, 3akoH J[xoyns-
Jlenna, 3akOH MPSMOJMHEWHOTO pACHpPOCTPAHEHHUS CBETa, 3aKOH OTpPaXKEHHsl CBETa, 3aKOH
MIPEIIOMIICHUST CBETA; TIPH ATOM Pa3linyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE
BBIpaKCHHE.

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCTIOIb30BAHUS (PU3UUYECKUX 3HAHUI O AIEKTPOMArHUTHBIX
SIBIICHUSX

peliarh 3aJa4u, UCTOb3ys (hru3uUecKkne 3aKoHbI (3akoH Oma s ydacTka Ienw, 3akoH JIxoyis-
Jlenna, 3akoH MNPSAMOJIMHEHHOTO pPACIPOCTPAHEHHs] CBETa, 3aKOH OTPAKEHHUS CBETa, 3aKOH
MIPEIIOMIICHUST CBETa) U (POPMYJIBI, CBSA3BIBAONINE (PU3NICCKUEC BEITUIHHBI (CHJIa TOKA, SJIEKTPUIESCKOE
HampsDKeHUE, DJIEKTPUYECKOE COMPOTHBIICHHE, YJIENbHOE COMPOTHUBIEHHWE BellecTBa, pabora
ANEKTPUYECKOTO TOJIsI, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE U ONTHYCCKAs CHJIA JIMH3BI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI M 4YacTOTa CBeTa, (OPMYIJbI pacuera 3JIEKTPUYECKOTO
COMPOTHUBIICHUS TIPU TOCJIEAOBATEILHOM M IMapajuIeIbHOM COCIUHEHHH IPOBOJHHMKOB): Ha OCHOBE
aHallM3a yCJIOBHS 3a/1a4M 3alHChIBaTh KPATKOE YCIOBUE, BBIACIATh (PU3NYECKUE BEITMYUHBI, 3aKOHBI U
dbopMyIbl, HEOOXOMUMBIC [JII €€ pEHICHHs, MPOBOJUTH pPacdyeThl W OIEHUBATh PEATBHOCTh
MOJIYYEHHOTO 3HAUYCHUS (PU3HUECKON BEIUYUHBI.

BpInyCKHUK MOJTYYHUT BO3MOKHOCTh HAYUYMTHCSH:

WCIIOJIh30BaTh 3HAHMS 00 AJIEKTPOMArHUTHBIX SBJICHUSIX B TIOBCEIHEBHOM JKU3HU U1l OOeCTieYeHUs
0€30MacHOCTH TpU OOpalleHHH C 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
(GyHIlaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHsI SJIEKTPUUECKOTrO 3apsiia) W OTrPaHHMYEHHOCTH
WCIIOJIH30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa 1 yJacTka 1emnu, 3akoH Jxoymnsa-Jlenmna u np.);

WCIIONIb30BaTh MPHUEMBI TMOCTPOCHHUS (U3MUECKUX MojJeJei, TMoucka u  (QOpPMYITUPOBKH
JTIOKA3aTeNIbCTB BBIJIBUHYTHIX THUIIOTE€3 M TEOPETHYECKUX BBIBOJIOB HAa OCHOBE HMITUPUUYECKU
YCTaHOBJICHHBIX (DaKTOB;

HaxOJUTh aJICKBATHYIO MPEIIOKEHHON 3a1ade HU3UIECKYI0 MOJIEh, pa3peiaTh IpodiemMy 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,
o-, B- 1 y-u3IydeHus, BOSHUKHOBEHHE JINHEWMYATOTO CIIEKTPa U3IIYICHHS aTOMa;

OTHCHIBATh M3yYCHHBIE KBAHTOBBIC SIBJICHHS, UCIONB3Ysl (PU3NUYECKUE BEIIMYMHBI: MACCOBOE YHMCIIO,
3apsAI0BOE YMCIIO, TEPUOJ TOoypaciaga, dHeprus (POTOHOB; NMPHU OMUCAHWU TPABUIBLHO 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 M3JIyYEHHUS U IOTJIOLIEHUS CBETa aTOMOM, IIPU 3TOM Pa3jinydaTbh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA U €T0 MATEMaTHUECKOE BBIPAKECHUE;

pa3nuyaTh OCHOBHBIC NPU3HAKY IUIAHETAPHOM MOJEIN aToMa, HyKJIOHHOW MOJENIN aTOMHOIO SIpa;

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

BbINyCKHUK OJYYHT BO3MOKHOCTh HAYYHThCS

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

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

IIPUBOJUTL INPUMEPHI BIUSHUS PAJMOAKTUBHBIX M3JIy4CHHUH HA JKUBBIE OPraHU3MBbI; ITOHMMATh
IMPUHIHIT I[GflCTBI/ISI AO3UMETPA U pa3JIndaTh YCIIOBUA €0 UCIIOJIb30BAHUAA,

IIOHMMaTh  JKOJOIMYECKHe MpoOJEeMbl, BO3HUKAIOUIME MPU  HCIOJIB30BAHUM  aTOMHBIX
BHGKTpOCTaHHI/If/'I, N IIYTHU PCIICHHUA OTHX HpO6JICM, NEPCHCKTUBLI HMCIIOJIB30BaHUA YIIPABIACMOI'O
TEPMOSIEPHOTO CUHTE3A.

DJIeMeHThI ACTPOHOMMHU
BhpInyCKHUK HAyYHMTCH:

YKa3bIBaTb HA3BaHHUA ILIAHCT ConneyHon CUCTCMBbI, pPa3jindaTb OCHOBHBLIC INPU3HAKU CYTOYHOI'O
BpalleHHs 3Be3/1HOr0 Heba, aBrkeHus JIyHsl, CoIHIA U MJIaHET OTHOCUTEIBHO 3BE3L;

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

BbIyCKHHK IOJIYYHT BO3MOKHOCTh HAYYHTHCH:

yKa3bIBaTh OOLIME CBOWCTBA U OTIMYMUSA IJIAHET 36MHOM TPYNIbl U IJIAHET-TMTAaHTOB; MaJbIX Tel
ConHedHO cucTeMbl M OONBIIMX TUIAHET; MOJIb30BAThCs KAPTOM 3BE3HOTO HeOa MpH HAOIIOJCHUIX
3BE3/IHOr0 Heba;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTHKHU 3Be3] (pa3Mep, LBET, TeMIlepaTypa) COOTHOCHUTH LIBET
3BE3/bI C €€ TEMIIEPATYPOil;

pas3iinvdaTh rMoOTE3bI O MPOHUCXOKIACHUN CoJIHEYHOM CUCTEMEI.

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

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

IIpenmer u MeTonbl (PU3MKU. OKCIEPUMEHTAIbHBIA METOJl M3Y4YeHHUs MNpuponbl. M3mepeHue
¢usnueckux BenuuuH. llorpemHocts wu3MepeHus. OO000mIeHHE pPE3yabTaTOB AKCIEPUMEHTA.
HaGntonenue mpocreiiiux sBICHUH M MPOLECCOB MPUPOJBI C MOMOIIBIO OPraHOB YYBCTB (3pEHMS,
ciyxa, ocsizaHus). Mcnosnb3oBaHMe MPOCTEHIIMX U3MEPUTENbHBIX MNpuOopoB. (CxemaTuyeckoe
n300pakeHre ONbITOB. MeTo bl MOTy4YeHUs 3HaHUH B (pusuke. OU3MKa U TEXHUKA.

®poHTansHas 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. B3aumonelicTBue dYacTull BellecTBa. B3auMHOE NpPUTSIKEHHWE U OTTAJIKHUBAaHUE
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. [InmotHOCTB. M3MepeHne macchl Tenna Ha Becax. Pacuer mMacchl m 00beMa MO €ro IUIOTHOCTH.
Cuna. Cunbl B NpuUpOJE: TATOTEHUS, TSDKECTH, TpeHus, ynpyroctu. 3akoH I'yka. Bec tena. Csssp
MEXKy CHJION TSXKECTH M Maccoi Tena. Jlunamomerp. CiioxkeHne JBYX CHJI, HAIIPABJICHHBIX MO OJHOMN
npsmoii. Tpenue. Yrpyras nepopmanus.

Dponmanvuvle 1adopamopHvle padomal.

3.M3mepenue macchl Tena Ha pelyakKHbIX BECAX.

4. 3mepenue oobeMa Tena.

5.0mpeneneHue MIOTHOCTH TBEPAOTO BEIIECTBA.

6.I'panyrupoBanue npyUHbI 1 U3MEPEHHUE CUJT TUHAMOMETPOM.

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

Hasnenue. OneiT Toppuuemu. bapomerp-anepoua. ATMmocdepHoe AaBlieHHE Ha Pa3IMYHbIX BHICOTAX.
3akon Ilackans. CrmocoObl yBenMuUeHHUs M yMEHBbIICHUs jaaBieHus. JlaBienue raza. Bec Bozmyxa.
Boznaymnas o6omouka. 3mepenne armocdeproro papinenus. Manometpsl. [lopiiHeBoH KUIKOCTHBIN
Hacoc. Ilepenaya naBneHus: TBEpAbIMU TEJIAMU, KUAKOCTIMHU, ra3aMu. JlelicTBUE KUIKOCTH U raza Ha
MOTPYKEHHOE B HUX Teso. Pacyer maBieHust >KUIKOCTH Ha JHO M cTeHKH cocyna. CooOuaroniue
cocynsl. ApxumenoBa cuia. luapaBiaumdeckuid npecc. IlnaBanue Ten. IlnaBanue cynos.
BosnyxomnnaBanue.

®poHTanpHas 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.)

Paborta. Momnocts. DHeprus. Kunernueckas sHeprus. IloTeHnmanpHas sHEpPTUs. 3aKOH COXPaHEHUS
MexaHnuueckod sHepruu. IIpocteie mexanusmbl. KIIJI mexanusmos. Peruar. PaBHOBecue cun Ha
peluare. MoMeHT cwibl. Pbluarm B TexHuke, ObITy W npupojne. llpuMeHeHue 3akoHa paBHOBECHS
pblyara Kk 610ky. PaBeHCTBO pabOT IpU HMCHOJIB30BAHUU MPOCTBHIX MEXAHU3MOB. «30JI0TOE IPABUIO»
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 sHeprus. TemnoBoe paBmxenue. Temmneparypa. Temnonepemaua. HeoOGpatumocts
npouecca temonepenadd. CBs3b TEMIIEPATyphl BEIECTBA C XAOTHYECKUM JABM)KEHHEM €r0 YacTHlLl.
CriocoObl M3MEHEHHSI BHYTpeHHEH 2Hepruu. TermmonpoBoaHOCTh. KomudecTBo TEminoThl. Y aenbHas
TeroeMKocTb. KonBekuusa. M3myuenue. 3akOH COXpaHEHHs DSHEPrUM B TEIUIOBBIX IIpoLEccax.
[InaBneHue u KpuctauM3anus. Y aelbHas TeIuloTa miaBieHus. ['paduk niaaBieHUs U OTBEpAEBaHUS.
IIpeoOpa3oBaHue 53HEPrud NpU HU3MEHEHHUSAX arperatHoro CocTosiHUA BeulectBa. 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 aurarensx. 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)

OnexTpuzanus Ten. DJIEKTpUUEeCKUi 3apsan. B3aummonelicTBue 3apsnoB. /[[Ba Buaa 2JIEKTpHUYECKOTO
3apsiga. JMCKpEeTHOCTh AIEKTPUYECKOTO 3apsia. DJIEKTPOH. 3aKOH COXPAHEHHS DIIEKTPUUYECKOTO
3apsiia.  DnekTpudeckoe moie. Onekrpockon. CrtpoeHue aroMoB. OOBACHEHHE SIEKTPUUYECKUX
saBlIeHU. [IpOBOJHHMKM W HENPOBOJHMKH >SJIEKTpUUYECTBA. [[eHCTBHE HSIIEKTPUYECKOrO0 NOJIA Ha
ANEKTPUYECKUE 3aPSI/IbL.



[TocTostHHBIN AneKTpUYECKUd TOK. MCTOUHMKM dyekTpuueckoro Toka. Hocutenn cBOOOIHBIX
ANEKTPUUYECKUX 3apsiIoB B METaUIaX, JKUJKOCTSIX M Tra3ax. 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.
Conporupnenue. Eqununbl conpotuBieHusa. 3akoH OMa Jyisi ydyacTka 3JIeKTpuueckoil mnenu. Pacuer
COMPOTHUBIICHUS TPOBOJAHUKOB. YJenbHOE comporuBieHue. [IpuMepbl Ha pacyeT CONMPOTUBIICHUSA
MPOBOJHUKOB, CUJIbI TOKA U HanpsikeHus. Peoctatel. [TocnenoBaTenbHoe U MapaJyieIbHOE COCTUHEHUE
MPOBOJHUKOB. JIEHCTBUS AIEKTPUUECKOTO TOKA

3akon Jlxoyns-Jlenna. Pabora anekTpudeckoro Toka. MOIIHOCTh 3JIEKTPUYECKOTO TOKAa. EXMHMIIBI
paboOThl SJEKTPUUECKOTO TOKA, NMPHUMEHSEMble Ha MpakTHKe. CUETYHK DIICKTPUUYCCKOW DHEPTHU.
DneKkTpoHarpeBareibHble TPHOOPHI. PacyeT anekTposHepruu, noTpedsieMold OBITOBEIMU TTPHOOpaMH.
HarpeBanue npoBOAHUKOB 3JIEKTPUUECKUM TOKOM. KOJIMUeCTBO TEIUIOTHI, BbIIEIsIEMOE MPOBOAHUKOM
¢ TokoMm. Jlamna HakanuBaHusg. KopoTkoe 3ambikanue. Ilpenoxpanurtenu. MarHutHoe TmoJie.
MaruuTHOE mMoOJiIe MPSAMOro TOKa. MarHuTHble JUHAM. MArHUTHOE MOJI€ KaTyIIKd 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.

7.13mepeHue conpoTUBIICHHS TPOBOAHUKA MPH MOMOIIM aMIIEpMETpa U BOJbTMETpA.

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.

[IpsimMonuHEHOE pacIpOCTpPaHEHUE, OTPAXKEHUE M IpelloMileHue cBera. Jlyd. 3akoH OTpaKeHHs
ceeta. [lmockoe 3epkano. Jluuza. Ontuueckas cuia JuH3bl. M300paxeHue naBaeMoe JIHMH30i.
N3mepenue (okycHOro pacctosiHusi cobuparomieil 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)

MartepuanbHass Touka. Tpaekropus. Ckxopoctb. Ilepememenue. Cucrema otcuera. OmnpezneneHue
KOOpJAMHATBl JBIXKYyIIEro Tena. ['paduku 3aBUCMMOCTH KMHEMAaTHYECKUX BEJIMYMH OT BpPEMEHH.
[IpssMonuHENiHOE  pAaBHOYCKOpPEHHOE  JBHKE€HHE. (CKOpOCTh  PaBHOYCKOPEHHOTO  JBUKECHUS.
Ilepemelienne npu paBHOYCKOPEHHOM JABM)KEHHMH. OmpeneseHne KOOpPAMHATHI JBIKYLIETO Teja.
I'padukn 3aBUCUMOCTHM KHHEMAaTHMUECKHUX BEJIWYUH OT BpeMeHHu. YckopeHue. OTHOCHUTENbHOCTh
MEXaHMUYECKOT0 IBUKEHUs. MHepimanbHas cuctemMa OTCUeTa.

[TepBrrit 3axkon Hwrotona. Bropoii 3akon Herotona. Tperuit 3akon Hwiorona. CBoOoaHOE majeHue
3akoH BcemupHoro TsaroreHus. KpuBonmHeliHoe nBWKeHUE JIBUKEHHME 1O OKPYXHOCTH.
HckyccrBeHHble cryTHUKM 3eMiau. Pakersl. Mmnynbc. 3akoH cOXpaHEHUsT UMITysbca. PeakThBHOE
nBIoKeHUe. J[BrkeHue Tena OpOIIEHHOro BEPTUKAIbHO BBepX. /[BMkeHue Tena OpOLIEHHOTO IMOA
YIJIOM K TOPU30HTY. J[BUKeHue Tena OpOIIeHHOT0 TOPU30HTAIbHO. Y CKOPEHHE CBOOOHOTO MaeHUS
Ha 3eMJI€ U JPYI'UX IUIaHEeTaxX.

Dponmanvuvie 1a00pamopHvle padomel.

1. UccnenoBanme paBHOYCKOPEHHOTO JIBMKEHUS 0€3 Ha4aaIbHON CKOPOCTH.



2.I3MepeHne ycKopeHHs! CBOOOIHOTO MaICHUsI.

Il. Mexanundyeckue Koj1ed6aHusi ¥ BoJHbBI. 3BYK. (10 yacoB)
Mexanuueckue Kkosebanus. Ammumatyna. Ilepwox, wacrora. CBoOoaHble KoJeOaHUS.
Konebarenbubie cuctembl. MasTHUK. 3aBUCUMOCTD MEPUOA U YaCTOTHI HUTSHOTO MasTHHUKA OT
JUTMHBI HUTH. [IpeBpalienre sHepruu mpu KojaedaTeaIbHOM JBIKEHUH. 3aTyXalolue KojaeOaHus.
Bremyxaennsie kojebanusa. Mexanuueckue BoiaHbl. [[nuna BonHbl. [IpogonbHble U monepeyHbie
BOJIHBL. CKOPOCTH PacHpOCTpaHEHUs1 BOJNHBL 3BYK. Bricota m TemOp 3ByKa. I'poMKOCTh 3ByKa/
Pacnpoctpanenue 3Byka. CkopocTb 3Byka. OTpaxkeHue 3Byka. 9x0. Pe3onanc.
®ponTanbHas 1abopaTopHas padora.
3.UccnenoBanue 3aBUCMMOCTH TMEPHOJA M YAaCTOThI CBOOOJHBIX KOJIEOAaHMI MaTeMaTH4eCKOIro
MasiTHUKA OT €r0 JIJINHBI.

I1l. DnexkTpomarnuTHbIe siB1eHUA. (1749acoB)
JleiicTBME MarHUTHOTO TOJISL HA AJEKTPHUECKuUE 3apsAsl. I paduyeckoe nzodpaxenue
MarHuTHoromnosia. Hampasiienue Toka U HampaBjieHHe ero MarHuTHOro nojsi. OOHapykeHue
MarHUTHOTO IOJIS ITOEro JEHCTBUIO Ha JJIEKTpUYeCKui ToK. [IpaBuiio neBoit pyku. MarauTHeIi
HOTOK. DJIEKTPOMarHUTHAsIMHYKIUA. SIBJIeHHE 3JIeKTpOMarHuTHOM nuaykuuu. [lomyuenue
IIEPEMEHHOT0 3JIEKTPUUECKOI0 TOKa. DJleKTpoMaruuTHoe nosie. HeopHopoaHoe u
HEOJIHOPOAHOE ToJje. B3auMOCBsI3b AJIEKTPUUECKOT0 MMAarHUTHOTO MOJEH.
ONEeKTpOMarHUTHbIE BOJIHBI. CKOpPOCTH pacrpoCTpaHEHUs
3JIEKTPOMAarHUTHBIXBOJIH. DJIEKTPOJBUTrATEINb. JIEKTpOreHeparop. CBET — 3J€KTpOMarHUTHAs
BOJIHA.

®poHTanpHas JadopaTopHas padora.
4.I3y4yeHue siBICHUS JIEKTPOMAarHUTHOM HHIYKIIUH.

| V. Ctpoenue aroma u aromuoro siapa (11 yaco)

PagnoaktuBHOCTh. Anbda-, Gerra- M ramma-usiaydeHue. OIBITBI 110 PacCeUBaHUIO ayb(a-
yactull. [lmanerapras mMonens aroma. AtomHOe sSapo. [IpOTOHHO-HEUTPOHHAST MOAENb SApa.
Metonel  HaOMIOAEHWST U PETUCTpAallMd  4YacTUll.  PaJMoakTUBHBIE  MpEeBpALICHUS.
OKCepUMEHTaJIbHbIE METOJbl. 3apsii siapa. MaccoBoe uucio sjapa. SnepHble peakiuu.
Henenne u cunres sanep. CoxpaHeHHE 3apsa U MacCOBOTO UMCIA IPHU SAEPHBIX PEAKIMAX.
OTkpBITHE IPOTOHA U HEUTPOHA. S iepHbIE CHIIBI. DHEPTHUs CBSI3U YAaCTUIL B si/Ipe.

Ouneprust cBsizu. Jlepekr wmacc. BpigeneHue »HeEpruum MHpU  JIEIEHUM W CHHTE3€  sJIEp.
Ucnonbs3zoBanue snepHoit sHepruu. Jlosumerpus. SAnepuwiii peaktop. [IpeoOpazoBanue
BHyTpeHHel sHEprum saep B 2JIEKTPUUECKYIO SHEPrui0. ATOMHAsl 3HEpreTuka. TepmosaepHble
peakuuu. buonornyeckoe neiicTBre paaualny.

V. Ctpoenne u 3Bonionusi Beenennoii (5 yacos)

CocraB, ctpoenne u mnpoucxoxiaeHue ComHeuHoil cucteMbl. bonbmme Tena ConHEUHOM
cucrteMbl. Manbie Tena ConHeuno cuctembl. CTpoeHue, uzinydeHue u 3Boitorus CoJiHIa U
3Be31. CtpoeHue u 3Boitonus Beenennoil.

TemMaTnuyeckoe NJIaHKPOBaHUE
7 kaacc (68 yacon)

ara Hcnoab3oBanue
nposejae 000py10BaHUS LIEHTPA
No Tema ypoka HHSA Koa-Bo | ecrecTBeHHOHAY4YHOH
n/n 4acoB "
TEXHOJIO0TH4eCKOHI
HANPaBJIEHHOCTEHl
«Touxka pocra»




TEMA 1: BBegenue

1 UYro m3ydaer ¢pusnka. HabmroneHus u
OTIBITHI.

2 Ou3nyecKue BeINYNHBIL.

[TorpemHoCcTh U3MEPEHUN.

3 Jla6opatopuas pa6ora Ne 1 KowmmiekT nocyst u
«OmnpeneneHue UeHbI IeIeHus 000py10BaHHUS AN LS
U3MEPUTENILHOTO MPUOopa YYEHUYECKUX

OTIBITOB
4 ®du3uKa U TEXHUKA Komnberorepnoe
obopynoBaHue
TEMA 2: IlepBoHauyajibHbIE
CBeJeHHUs 0 CTPOEHUH BelllecTBa.

) CrtpoeHnue BeniecTBa. MOJIEKYIIbI.

6 Jlaboparopnas padota Ne 2 Kommiiekt mnocynel u
« M3mepenne pazMepoB MajbIX TEID 000pyIOBaHUS TSt

YUEHUYECKUX
OTIBITOB

7 Huddysus B raszax, KUIKOCTAX U Kommnsroreproe

TBEPABIX TeIax o0opynoBaHue c
BHUJICOKaMepOu JUISL
JIETaIbHOTO
paccMOTPEeHHS OTIBITA,
BBIBEJICHHOTO Ha
9KpaH.

8 B3anmHoe nputskeHue u
OTTaJIKWBAaHUE MOJIEKYII

9 Tpu cocrosiHus BenecTBa. Pasnuuns
B CTPOCHUH BEIIECTB.

10 [ToBTOpUTENHEHO-00001IAIONINI YPOKIIO KomMmnerotrepHoe
TemMe «CBeIeHUs O BEIIECTBE o0opyioBaHuE

Hudposas
naboparopus

yueHnueckas ((pusuka,
XUMUSL, OUOJIOTHS):
[udposoii JaT4uK
TeMIepaTypbl
KommekT nocys! u
o0opyIOBaHUS ISt
YYECHUYECKUX

OIIBITOB




TEMA 3: B3aumoneiicTBue TeJ. 22
11 MexaHn4uecKkoe IBUKEHUE. 1 KommbrorepHoe
PaBHOMEpHOE 1 HEpaBHOMEPHOE obopynoBanue C
JBUKCHHE BUJICOKaMEpOit TUIs
JETATLHOTO
pPaccMOTpEHHUsI OIBITA,
BBIBE/ICHHOTO Ha
JKpaH.
12 Cxkopoctb. EnuHuUIEI CKOPOCTH. 1
13 Pacuer nyt ¥ BpeMEeHU BUKECHHUSL. 1
14 SIBnenue unepuu. Pemenne 3amay. 1
15 B3aumoneiictBue Ter. 1
16 Macca Teina. EnuHUIBI Macchl. 1
17 Jlaboparopnas pabota Ne 3 1 O6opynoBanue st
«3mepenure Macchl Tella Ha Becax» 1abopaTOpHBIX padoT U
YUEHUYECKUX OMBITOB
(Ha 6a3e KOMIUJICKTOB
TUIS
0oro)
18 JlaGopatopHas pabota Ne 4 1 Ob6opynoBanue as
«3mepenne oObema Tem» 1a00paToOpHBIX paboT H
YUEHUYECKUX OMBITOB
(Ha 6a3e KOMIUJIEKTOB
TUIS
ormo)
19 [TnoTHOCTH BemIecTRa. 1
20 JlaGopatopHas pabota Ne 5 1 Ob6opynosanue st
«OmnpeneneHue MIOTHOCTH BELIECTBA n1abopaTopHBIX PaboT U
TBEPJIOTO TEIa» YUYCHUYCCKUX ONBITOB
(Ha 6a3e KOMIUIEKTOB
JUIS
0oro)
21 Pacuet maccel 1 00beMa TeJa 1o ero 1
22 Pemenue 3amau 1




23 O06o01enrne Marepuaa 1mo TeMe 1
«MexaHN4YeCKOE IBIDKEHUE, Macca,
ILIOTHOCTEY
24 KonTpoJsbHas paGoTa mo reme 1
«Mexannueckoe ABHKEHUE.
Macca. I11oTHOCTBY»
25 Cuina. fBnenue taroreuns. Cuna 1
26 Cwita ynpyroctu. 3akoH ['yka. 1
27 Bec temna. 1
28 1
Enunuiiet cuisl. CBsi3b MEXTY CHIION
TSDKECTH M Maccoil Tena.
29 1 O6opynoBanHue st
Hunamomertp. JlabopaTopHas pabora 1a00paTOpPHBIX paboT U
Ne 6 «'pagyupoBaHue IpyKUHbI U YUEHUYICCKUX OIBITOB
U3MEpPEHUE CHUJT TMHAMOMETPOM (Ha 6a3e KOMIUICKTOB
JUISt
orn)
30 CroxeHue IByX CHUJI, HallpaBJIE€HHBIXBAOJb 1 o0opynoBaHue IS
OJIHOM MpsiMOi 1a00paToOpHbIX paboT
u
YUEHUYICCKUX
OITBITOB
31 Cuna tpenus. TpeHue CKOIbXKEHHUS. 1 o0opynoBaHue JUTSE
TpeHue mokos. 1abopaTopHBIX paboT
"
YUEHUYECKUX
OITBITOB
32 TpeHune B IpupoJe U TEXHHUKE. 1
IToammunHuky.
TEMA 4: JlaBiieHune TBepabIX TeJl, 21
SKHJKOCTEH U ra3os.
33 JaBnenue. EnuHMIBI 1aBICHHS. 1
34 CrocoObl I3MEHEHNS TaBJICHUS 1
35 JlaBrieHue rasa. 1
36 3akon [Tackans 1
37 JlaBiaeHHe B )KHAKOCTH U T'a3e. 3aKOH 1 O6opynoBanue st
ITackans JIEMOHCTPALUI
38 Pacuer naBneHusa Ha JHO U CTEHKHU 1

cocyaa




39 Pemrenue 3amad mo Teme «JlaBiaeHue 1
B JKUJIKOCTH H Ta3e»
40 CooOmiaroniue cocyabl 1 O6opynoBanue ISt
JEMOHCTPALUI
41 Bec Bo3nyxa. AtmochepHoe 1 O6opynoBanue It
JlaBJICHUE JEMOHCTPALI
42 N3mepenue atmochepHOTro 1
napieHus. OnsiT Toppuyesniy.
43 Bapomerp-aneponn. AtmochepHoe 1
JABJICHUE HA Pa3JIMYHBIX BHICOTAX.
44 Pemienue 3agau no reme 1
«CooOnraronmecst COCyIbl»
45 MaHnomeTpbl 1 OO6opynoBanue aJis
JIEMOHCTpALUI
46 [TopiHeBOM KUIKOCTHOM HACOC. 1
I'mnpaBinyeckuii pecc.
47 JleiicTBHE KUAKOCTHU U raza Ha 1 O6opynoBanue Jist
MOTPYKEHHOE B HUX TEJIO JIEMOHCTpAIIHA
48 ApxumeoBa cuia. 1
49 [TnaBanue Te. 1
50 JlaGopartopnast pabota Ne 7 1 O6opynoBanue ajis
«OrnpeeneHue BHITATKUBAIOIICH 71a00paTOPHBIX paboOT U
CHJTBD) YUEHUYECKUX OIBITOB
(Ha 6a3e KOMIUJICKTOB
JUIs
ormo)
51 JlaGopatopHas paboTa Ne 8 1 Ob6opynoBanue as
«BbIicCHEHUE YCIOBHI TUTABAHUATET 1a00paToOpHBIX PaboT U
YUEHUYECKUX OMBITOB
(Ha 6a3e KOMIUIEKTOB
TSt
0oro)
52 KonTposbHnasi pabora no reme 1
«/laBi1eHue TBepABIX TeJ,
JKHJAKOCTEH U ra3oBy
TEMA 5: PaGoTa u MOIIHOCTb. 15
JHeprus.
53 Mexannueckas pabora. 1
54 MomHocCTb. 1
55 Pemenue 3agau no teme 1

«Mexanunueckas paboTa u
MOIITHOCTB»




56 [Ipocteie MexaHU3MBI. Phruar. O6GopynoBanue st
PaBHoBecue cuit Ha peruare 1ab0paToOpHBIX paboT U
YYECHHUUYECKUX OTIBITOB
(Ha 6a3e KOMIUJICKTOB
TSt
oro)

o7 MoOMEHT CUJIBL.

58 Pbruaru B TexHHKE, OBITY ¥ IPUPO/IE. O6opynoBanue st
JlaGopaTtopnas pabora Ne 9 1abopaTOpHBIX paboT U
«BbIICHEHUE yCTIOBHSI pABHOBECHS YUEHUYECKUX OMBITOB
phIuaray (Ha 6a3e KOMIUJICKTOB

JUIs
0oro)

59 «30110TOE TPABUII0 MEXAHUKN O6opynoBanue st
PaBencTBO pabot mpu 1abopaTOpHBIX padoT U
UCIIOJIb30BaHUU MEXaHU3MOB YYCHHUUYECKUX OTIBITOB

(Ha 6a3e KOMIUICKTOB
ISt
0oro)

60 Pemenue 3amaq mo reme «Y cIoBus
PaBHOBECHS pbIUara

61 KTIJI. JTaGoparopHas padora Ne 10 Oo6opynosanue s
«Omnpenenenune KIIJ[ npu nogbemertena 1abOpaTOPHBIX PabOT 1
10 HAKJIOHHOW IUIOCKOCTH» Y4YCHUYCECKHUX OIIBITOB

(Ha 6a3e KOMIUIEKTOB
JUIs
ormo)

62 Kunerndeckast u moTeHIMaIbHAS
SHEprHsl.

63 [TpeBpamienue sHepruu. 3aKkoH
COXPaHCHHSI YHEPTHUH.

64 Pemrenne 3agau mo teme «Pabdora,

MOIIHOCTh U DHEPTHSI»

65 Pemenue 3amaua mo teme «Pabora,
MOIIIHOCTh U DHEPTHSI»

66 KoHTpoabHasi paGoTa 1o Teme
«JHeprus. Pa6oTa 1 MOIIHOCTB)»

67

Hrorosoe nosropenue 3a kypc 7
KJiacca




68

I'omoBas KOHTpoJsIbHAs paboTa 3a
Kypc 7 Kiacca

8 kiacc (68 yacoB)

Ne
n/

Tema ypoka

JlaTa
NnpoBeeH
Hs

Koa-Bo
4acoB

HUcnosb3oBanue
000py/10BaHNS LIEHTP?
€CTeCTBEHHOHAYYHOM
U
TeXHOJIOTHYeCKOM
HANPABJIEHHOCTEH
«Touka pocra»

‘ TenjioBble siBJeHHs1 (254.)

TexHuka 0e300aCHOCTHA B KaOUHETE
¢uzuku. TeroBoe ABIKEHHE.

Temneparypa

Hudposas
nabopaTopust

yueHundeckas (pusuka,
XHUMHS, OMOJIOTHS):
Hudposoi JTATIAK

TEeMIEPaTyphl

BuyTtpennss sneprus

[udposas
nabopaTopus

yueHnueckas (pusmka,
XUMHUSI, OUOJIOTHS ):
Hudposoit TATYUK
TeMIIepaTypbl

CrniocoObl M3MEHEeHNs BHYTpEHHEH
SHEPrUn

[Mudposas nabopatopu:
yueHndeckas (pusuka,
XUMHUs1, ONOJIOTHS):
Hudposoit
TeMIIepaTypbl

JTaTYuK

Bunael Terionepenayu.
TermnonpoBoIHOCTS.

o0opynoBaHue VIS
71a00paTOpHBIX paboT
"

YYCHHUYCCKUX
OIIBITOB

Bungsr TCILIONCpeaAaIn .KOHBCKI_II/ISI.

obopynoBaHue JUIS
1a00paTOPHBIX paboT
u

YUCHHUUYCCKHX
OIIBITOB




6 Bunael remionepenaun M3nyuenue o0opynoBanue A
71a00paTOpHBIX paboT
"
YUECHHUECKUX
OIIBITOB

7 KonuaecTBo TEmoThI.

8 V nenpHast TEI0EMKOCTb.

9 Pacuer konnuecTBa TemnoThl. Pemenue
3ajad.

10 JlaboparopHas pabota Nel «CpaBHeHue O6opynoBanue Jyist
KOJIMYECTB TEIIOTHI IPH CMEIINBAHUH BOJIBI 71a00paTOPHBIX paboT W
pa3Hol TeMIiepaTypb» YUEHHYECKUX OIBITOB

(Ha 6a3e KOMILJICKTOB
1S
oro9)

11 | JIaGoparopHnas padota Ne2 «M3mepenue Oo6opynoBanue ams
YIEITBHOH TEMIOEMKOCTH TBEPAOTO TEIIa. 71a00paTOPHBIX paboT M

YUEHHYECKUX OIBITOB
(Ha 6a3e KOMILJICKTOB

1S
oro9)

12 DHeprus TOIUIMBA. Y IeNbHas TEIIoTa
CTOpaHMUsL.

13 | 3aKOH coXpaHeHHus ¥ TIPEBPALICHUS
SHEPTUU B MEXAaHWYECKHX M TETUIOBBIX
poreccax.

14 KonTponbnas padota Ne 1 o teme:

«TeroBble ABICHUS.

15 ArperaTHble COCTOSIHMSI BELLIECTBA. [Mudposas
[TnaBnenne U OTBEpCBaHNE nabopaTopust
KPUCTANTNYECKUX Tell. yueHHUEeCKast

(puzuka, xumus,

6uosnorus): LHudposoit
TaTYAK

TeMIIepaTypbl

16 I'paduk nnaBneHus U OTBEpIEBaHUS Hudponas
KPUCTAUTMYECKUX TeJ. Y IeNbHas TeroTa nabopaTopus

IIJIaBJICHUSA

yueHndeckas (pusuka,
XUMHUsI, OUOJIOTHS ):
[udposoit JTATYUK
TEMIIEPATYPhI




17

Kontponbnas padora Ne 2 o Teme:
«HarpeBanwue u miaBieHue
KPUCTAJUTMICCKUX TEI.

18 Ucnapenue. [lornomenue snepruu npu O6opynoBanue s
WCTIAPEHHUH KHUIKOCTH ¥ BBIJICIICHUE €€ JEMOHCTpAIHi
IIPU KOHJICHCALIUH T1apa.

19 Kunenue O6opynoBanue aJis

JEMOHCTpaLHit

20 | Bnaxnoctb Bo3ayxa. CriocoOsI e€ Ob6opynoBanue ams
onpeneneHus. Jlaboparopnas padora J1a00paTOPHBIX paboT M
No3 «M3mepeHue BIaKHOCTH BO3/1yXa» YYEHUYECKUX ONBITOB

(Ha 6a3e KOMILJICKTOB
ISt
oro9)

21 VY aenpHas TemioTa napooOpa3zoBaHus U
KOH/ICHCAIINH.

22 Pabora ra3a u mapa npu pacIiiipeHHH.

JIBUraTens BHYTPEHHETO CrOpaHusl.

23 [Taposas Typ6una. KI1/] rernosoro
JIBUTATEIIS.

24 Pemenue 3amau o reme: «Pabora raza u
napa Impy pacuiupeHUm.

25 KonTpomnbras padorta Ne 3 mo teme:

«M3meneHue arperaTHbIX COCTOSIHUI
BEIIIECTBa.
DJekTpuyecKue siBjeHus (27 1)

26 OnexTpusanus Tea Npu Ob6opynoBanue s
CONPHUKOCHOBEHHH. B3anmoaeincTeus JNEMOHCTPALIAN
3apsKEHHBIX TElL.

27 DREeKTPOCKOIM. DIIEKTPUYECKOE T0JIe Ob6opynoBanue st

JNEMOHCTPALAN

28 | JlemuMOCTB IEKTPUIECKOTO 3apsiia. ObopynoBanue st
DNeKTpoH JeMOHCTpaui

29 CrtpoeHne aTOMOB

30 OObsCHEHUE AIIEKTPUIECKUX SIBJICHUM. o0opynoBaHUE JUIS
[IpoBoaHMKY, TOTYIPOBOAHUKH U 1abopaTopHbBIX padboT
HEMPOBOJHHUKH JIEKTPHUECTBA u

YYECHUYECKUX
OTIBITOB
31 KonTponbnas padora Ne 4 o reme

«Onexrpuzanus tena. CtpoeHue
aTOMOB).




32 DJIEKTPUYECKUH TOK. DJIEKTPUUYECKASILICTTh obopynoBaHue TUIst
U €€ COCTaBHbIC YACTH. 71a00paTOpHBIX paboT
u
YYEHUYIECKUX
OTIBITOB
33 DNEeKTpUYeCKUid TOK B MeTaJulax. o0opyaoBaHue ISt
JleicTBUsL ~ AJIEKTPUYECKOTO  TOKa. 1abopaTopHbIX paboT
Hamnpasnenue Toka. u
YUEHUYECKUX
OTIBITOB
34 Cuiia Toka. ETMHUIIBI CUITBI TOKA.
Amnepmetp. 3mepenue Cuiibl ToKa.
35 JlabopaTtopHas padota Ned «COopka o0opynoBaHuE TUTSI
AIIEKTPUUYECKON IETH U U3MEPEHHUE CHIIBI n1a0opaTOpHBIX padoOT
TOKa B €€ PA3IMYHBIX y4aCTKaX». u
YUEHUYECKUX
OTIBITOB
36 DnexTpuueckoe HanpsbkeHue. Enqunuis o0opynoBaHue A1t
Hanpsokenus. Bonetmerp. M3mepenue nmabopaTopHbIX padboT
Hanpsbkenus. Jlabopatopuas padota u
No5 «3mepenue HampsHKEHUS Ha YUEHUYECKUX
Pa3IMYHBIX YYaCTKAX IEKTPUIECKOM OTIBITOB
(10700
37 3aBHCHUMOCTh CHJIBI TOKA OT o0opynoBaHue TS
HaIpsDKEHUS. DIIEKTPUIECKOe a00paTOPHBIX paboT
COTIPOTUBIIEHUE TIPOBOTHUKOB. u
EwHUIB COTTPOTHUBIICHMSL. YYEHHYECKHX
OTIBITOB
38 3akoH OMa a1 y4acTKa LEMH. o0opynoBaHue JUISt
71a00paTOpHBIX PaboOT
u
YYICHUYICCKUX
OTIBITOB
39 | Pacuer conmpoTHBIIEHUS TPOBOIHUKOB.
YaensHOE conpoTuBieHue. [[pumepsl
Ha pacyeT COMPOTHUBIICHHUS TPOBOIHUKA,
CHWJTBI TOKA ¥ HATIPSIKCHHS
40 Peocrats1. JlabopaTopHuas pabora Ne6 obopynoBaHue TUTSt
«PerynupoBaHue CHIIBI TOKA nabopaTopHBIX padboT
peocTaTom. u
YUYEHUYECKUX

OIIBITOB




41 JlabopaTtopHnas padota Ne7 «3mepenune obopynoBaHue IS
COIMPOTUBIICHUS MPOBOIHUKA MTPH MTOMOIIIN nabopaTopHBIX padboT
amMIepMeTpa U BOJILTMETPay. u

YYEHUYIECKUX
OTIBITOB
42 [TocnenoBarenbHOE U MapaLICIbHOE obopynoBaHue JUTS
COEIMHEHHE ITPOBOJHUKOB. 1abopaTopHbIX paboT
u
YYEHUYIECKUX
OTIBITOB
43 Pemrenue 3amau no teme:
«[locnemoBarenbHOE U MAPAIUICITBLHOE
COEUHEHUE ITPOBOTHUKOB.

44 Pabora 35ekTpudeckoro Toka.

45 MOIHOCTB 3JIEKTPUYECKOTO TOKA. obopynoBaHue TS
JlaboparopHas padota Ne8 «M3mepenue nmabopaTopHbIX padboT
MOIIIHOCTH U PabOTHI TOKA B AJICKTPHUSCKOM u
JIAMIIED. YYEHUYECKUX

OTIBITOB

46 Enunnna paboTel 3JIEKTPUYECKOTO TOKA,

MIPUMECHSICMbIC Ha MTPAKTHKE.

47 HarpeBanue npoBoHUKOB
ANEKTPUIECKUM TOKOM. 3aKOH
Jxoyns - Jlenna

48 Konpgencarop obopymoBaHue JUISt

71a00paTOpHBIX paboOT

u
YYICHUYICCKUX
OTIBITOB

49 Jlamna HakamuBaHUs. DIEKTPUUECKUE
HarpeBaTeNbHbIE PUOOPBHI.

50 Koportkoe 3ambikanue. [TnaBkue
MIPEIOXPAHUTEITH.

o1 [ToBTOpEHMNE TEMBI «DNEKTPUUECKHE
SIBIICHUSD).

52 Kontponbras padora Ne 5 o Teme
«DIEKTPUIECKUE SIBICHUS.

DJIeKTPOMArHUTHbIE siBJIeHuUs (6 )

53 MarnautHoe nosie. MarHuTHoe nose Ob6opynoBanue st
NpAMOro Toka. MarHUTHbIEC TUHHH. JEMOHCTpAaLHi

54 MarHuTHOE MoJie KaTyIIKH ¢ TOKOM. O6opynoBanue s

3JICKTpOMaTHI/ITBI " UX IPUMCHCHUC.

JNEMOHCTPALIUNA




55 ITocTossHHBIE MAarHUTHI. MarHUTHOEIIOJIE obopynoBaHue IUIA
IIOCTOSIHHBIX MarHUTOB. 71a00paTOpHBIX paboT
u
YYCHHUYECKUX
OIBITOB
56 MaruauTHOE 1oJjie 3eMJIu.
57 JleiicTBuEe MarHUTHOTO IOJISI Ha
MIPOBOJTHUK C TOKOM.
DnexTpoasurareib. JlaboparopHast
pabota Ne 9 «/3ydeHune IeKTpUIecKOro
JIBUTATEJIS IOCTOSTHHOT'O TOKAaY.
58 Kontponbnas padora Ne 6 o Teme:
«DNEKTPOMArHUTHBIC SBJICHUS.
CaertoBble siBjeHus (9 u)
59 Hcrounuku cBeta. PacnpoctpanenuecBera obopynoBaHue JUISL
J1a00paTOPHBIX padOT
u
YUEHUYECKUX
OIIBITOB
60 Bunnmoe nBuxeHne CBETUI
61 OTtpakeHHEe CBETa. 3aKOHBI OTPAKECHUSICBETA o0opynoBaHue JUTS
1abopaTopHBIX padboT
u
YYICHUYICCKUX
OIBITOB
62 [Tnockoe 3epkaino
63 [Tpenomnenue cBera. 3aKoH o0opynoBaHue TUTSt
MIPEIOMIICHUS CBETA nmabopaTopHbIX padboT
u
YUEHUYECKUX
OTIBITOB
64 JInna3el. OnTHdeckas cuiia JIMH3bI obopynoBaHue s
a00paTOPHBIX paboT
u
YYICHUYICCKUX
OIBITOB
65 N3o0pakeHus1, 1aBaeMbIe TUH30M. O6opynoBanue 1ist
JlaboparopHas padota Nel( 1abopaToOPHBIX
«[Tonmy4yenne n300pakeHNs C MOMOIIb paGoT U
COOMpAIOIIIEi INH3BI» YYEHHUYECKHUX OIBITOB
(Ha Oaze
KOMILJICKTOB JUISt
orm)
66 I'na3 u 3penwe.

[ToBTOpHUTENBHO-0000IIAIOIITNI YPOK TTOTEME
«CBETOBBIC SIBICHUS




67

Kontponbras pabora Ne7 o Teme
«CBETOBBIC SIBIICHUS

IMoBTOpenue (1 41.)

68

[ToBTOpenue Matepuana ¢pu3uku 8
KJacca.

9 kaacc (102yaca)

/o

Tema ypoka

JlaTa
NMpoBe/IeH
Ui

Koa-Bo
4acoB

Hcnoabn3oBanue
000py/10BaHMSI LIEHTP
€CTeCTBEHHOHAYYHO]
|
TeXHOJIOTHYeCKOM
HaIlpaBJICHHOCT e
«Touka pocray»

| 3akoHbl B3aumoeiicTBus u 1puxkenus tes (30 yacos)

MaTepI/IaHBHaSI Touka. Cucrema
oTCycCTa.

[Iepemenienue

Onpenenenne KOOPAUHATHI
JBHIKYIIETOCS Tela.

[lepemenienue npu
MPSIMOJIMHEITHOM paBHOMEPHOM
JBUKECHUH.

Pemnrenue 3amau

[IpssMmonuHeHOE
PaBHOYCKOPEHHOE JIBUKCHHUE.
Yckopenue.

CKopocCTh IPSIMOJIMHEUHOTO
PaBHOYCKOPEHHOTO JIBUKEHUS.
I'paduk ckopoctu

Pemenue rpaguyeckux 3anad

IIepemenenue npu
MPSMOJIMHETHOM

PaBHOYCKOPEHHOM JBH>KCHUU

10.

[Iepemenienue Tena npu

IBIDKEHUHN 0€3
Ha4yaJbHOU CKOPOCTH

HpHMOHHHCﬁHOM PaBHOYCKOPCHHOM

11.

JIaGoparopnas pabota Ne 1
«HccnenoBanue

HA4aJIbHOW CKOPOCTH

PaBHOYCKOPEHHOTO IBHKEHUA0€3

obopynoBaHue JUT
a00paTOPHBIX paboT
u

YUCHUYCCKHUX
OIIBITOB




12. Pemenue 3amau 1
13. KontponbHas paborta Ne 1 1
«IIpAMoOIMHENHOE NIBU)KEHHUE
14. OTHOCUTENBHOCTD JIBUKEHUS. 1
15. NHepuuanpHbIe CUCTEMBI 1
otcyeTta. [lepBbiii 3aKkoH
Hprorona
16. Bropoii 3akon Herorona 1
17. Tperuii 3akon HproToHa 1
18. CB0OOIHOE ITaeHUE TEN 1
19. JIBrokeHue Tena, OpoIIeHHOTO 1
BEPTHKAIBHO BBEPX.
Hesecomocts
20. JlaGopaTopHas paborta Ne 2 1 obopyzoBaHue DNl
«M3MepeHune yCcKopeHust 11abopaTopHbIX paboT
CBOOOJIHOTO MAACHHU» u
YYICHUYICCKUX
OIIBITOB
21. 3aKOH BCEMUPHOIO TATOTEHUS 1
22. YckopeHne cBOOOTHOTO TaICHUSTHA 1
3emJie U Ipyrux HeOECHBIX
Tesax.
23. [IpsimonuHeitHOE U KPUBOJIMHENHOE 1
IBUKeHHe. [[BIKeHUe Tena 1Mo
OKPYKHOCTH
C TMIOCTOSIHHOM 110 MOJYJTIO
CKOPOCTBIO.
24. Pemenue 3amau 1
25. Nmnynbe Tena. 3akoH 1
COXPaHCHUS UMITYJIhCa
26. PeaktuBHoe nsmxenue. PakerTsl.
27. BrIBOJT 3aKOHA COXpaHCHHUS
MEXaHUYECKOHN SHEepTUu.
28. Pemenue 3anmau. I[logroroska x 1
KOHTpOJIbHOM paboTe Nel
29. KonTtponsHas padora Ne 2 1
«3aKOHBI B3aMMOJICHCTBUS U
JIBUKCHHSI TETI»
30. Pabora Hajg ommnbOkamu 1

Mexanuuyeckue KoJieOaHus U BOJHbI.3BYK.(16 yacoB)




31. KonebarenbHoe nBuxeHue. o0opynoBaHue UL
CBoOoaHbIe KOJIEOaHUS 7a00paTOPHBIX paboT
YUECHUYECKUX
OTIBITOB
32. Benuuunebl, XxapakTepu3syronme o0opynoBaHue TUT
Kosie0aTenbHOE TBIKEHUE n1abopaTopHBIX paboOT
u
YYCHUYECKUX
OIIBITOB
33. JlaboparopHas pabora Ne 3 ObopynoBanue st
<MW ccnenoBanue 3aBUCUMOCTH 1abopaTopHbIX paboT
MEPUOJIa ¥ YaCTOTHI CBOOOTHBIX YUYEHUYECKUX OIMBITOB
KoJIeOaHUM MasiTHUKA OT JUTMHBIETO (na 6aze
HUTH>> KOMIIJIEKTOB J
oro9)
34. 3aryxaroiue KojaeOaHus.
BriHyX1eHHBIE KOTICOaHMS.
35. Pezonanc.
36. Pacnpoctpanenue koneOanmii B
cpene. Bonnsl.
37. Jlnuna BosHbl. CKOPOCTH
pacrpocTpaHeHHs BOJH.
38. Pemenne 3anau.
39. WcTounuku 3ByKa. 3ByKOBbIE o0opyioBaHuE UL
KoseOaHus nabopaTopHbIX padboT
u
YUEHUYECKUX
OTIBITOB
40. BeicoTa, [TeMOp] 1 TPOMKOCTb
3ByKa
41. PacmipocTpanenue 3ByKa. o0opyJoBaHuE hib)
3BYKOBBIE BOJIHBI 1a00paTOPHBIX
pabot
YYICHUICCKUX
OTIBITOB
42. Pemenue 3anmau. I[logroroska x
KOHTPOJIbHOHU paboTe Ne3.
43. KonTtponsHas padora Ne 3
«MexaHn4ecKHe KoueOaHus u
BOJIHBI. 3BYK»
44, PaGora Hax ommbKamu.




45.

OTtpaxxeHue 3ByKa. 3ByKOBOU
pe30HaHC.

46.

3amuTa MUHU-TIPOEKTOB T10 TEME
«MexaHnueckue KoneOaHus 1
BOJIHBI. 3BYK»

DaekTpoMaruuTHoe nose (20 yacoB)

47.

MarnutHoe 1ose

obopynoBaHue UL
J1a00paTOPHBIX pabOT

YUCHHUYCCKHUX
OIIBITOB

48.

Hanpasiienue Toka u
HaIlpaBJICHUE JIMHUM €ro

MaruTHOI'O I10JIA

49.

O6Hapy>keHrne MarHuTHOTO TOJISITIO
€ro JIEUCTBUIO Ha

anekTpuueckuii Tok. [Ipasuio
JIEBOM PYKH.

50.

WNHayKuys MarHuTHOTO MOJIA.
Mar"auTHbINA IIOTOK

51.

Pemenue 3agay.

52.

SIBneHue 3JIEKTPOMarHuTHOM
WHIYKITUH

O6opynoBanue TUT
JIEMOHCTpALUi

53.

JlabopaTtopHas pabora Ne 4
«3yueHue siBIEeHUS
ANEKTPOMArHUTHOW UHAYKIIMM»

o0opynoBaHue U1
71a00paTOpHBIX PaboOT
u

YUCHUYCCKUX
OIIBITOB

54.

Hamnpasnenue nHAYKIIMOHHOTO
Toka. [TpaBuiio Jlenua.

55.

SBnenue CaMOMHAOYKIINH.

56.

[Tonyuyenue u nepenava
MEPEMEHHOT'0 3JIEKTPUUECKOTOTOKA.
Tpancdopmarop

57.

DNEKTPOMarHuTHOE IOJIE.
DIEeKTPOMarHUTHbIE BOJIHBI

58.

Konebarenbublit kKoHTYp. [lonyuyenue
3JIEKTPOMArHUTHBIX

KoJIcOaHu

59.

HpI/IHI_II/IHBI paanuoCBA3H U
TCIICBUACHUS.

60.

DneKTpoMarHuTHas Npupoa
CBeTa.




61. [Ipenomnenue cBera. OU3NUECKU o0opynoBaHue TUT
CMBICJI TTOKA3aTEIANPETOMIICHUS. n1a00paTOpHBIX paboT
Hucnepcus u
YUECHHUECKUX
OIIBITOB
62. IIBera Tem.
63. THumbl ONTHYECKUX CIIEKTPOB.
64. [Tornonienue u ucImyckaHue
CBETa aTOMaMH.
65. [Tornomenue u UCIycKaHue
CBETa aToMaMH.
[IpoucxoxaeHne TMHENYaThIX
CIIEKTPOB.
66. Kontposnbnas pabota N4 «
DIEKTPOMArHUTHOE IOJIE»
Crtpoenue aTroma n aToMHoro siipa (20 yacos)
67. PapmoaxktusHOCTE. MOnenu
aTOMOB
68. PannoakTuBHBIC TpEBpaICHUS
aTOMHBIX s7Iep.
69. DKcrepuMeHTaIbHbIE METO/IbI KomnerorepHoe
WCCIIETOBAHMSI YACTHII. o0opynoBaHue
70. Pewenue 3amad mo reme
«PannoakTUBHBIE MTPEBPALICHUS
aTOMHBIX SIJIEP»
71. OTKpbITHE IPOTOHA U HENUTPOHA.
72. CocraB aToMHOTO sifipa. SlnepHbie
CHUTBL.
73. Oueprus cBsa3u. Jledekr macc.
74. Jenenue snep ypana. Llennas
peaxuus.
75. JlabopaTtopHas pabora Ne 5
«M3ydenue neneHus siapa aToMa
ypaHa 1o ¢ororpaduu TpeKoB»
76. S nepHslii peakTop. KomnerorepHoe
[IpeoOpa3oBanre BHYTpeHHEH o0opynoBaHue

OHEPTUH aTOMHBIX AICP B




AIIEKTPUYECKYIO SHEPTHIO.
ATOMHas SHEpreTuKa

77. Buonornyeckoe nencreue
paguanuu. 3aKoH
PaAMOaKTUBHOTO pacmajia
78. TepMosiaepHas peakuust
79. Pemenne 3amau. [loaroroBka k
KOHTPOJIbHOM paboTe Ne3.
«CTpoeHne aroma 1 aTOMHOT'O
AIIpay
80. KonTtponbnas pabora Ne 5
«CTpoeHne aromMa 1 aTOMHOTO
IIpay
81. Pabora Hax ommbkamu.
82. Pemenue 3amau. [logroroska
HUTOTOBOM KOHTPOJILHOH padoTe.
83. Pemenue 3amay. [loaroroska k
HUTOTOBOM KOHTPOJILHOM padore.
84. Pemenue 3amau. [lonroroBka k
UTOTOBOW KOHTPOJIbHOM pabdoTe.
85. Hroroas koHTpoabHas paboTa
86. PaGora Hax ommoOkamu.
\ Crtpoenue Bcesiennoii (7 yacon)
87. CocraB, cTpoeHHE U KommbrorepHoe
npoucxoxaenre ComTHeUHOU o0opynoBanue
CUCTEMBbI
88. bonbume nnaners: ConHeqHON KomnbrorepHoe
CUCTEMBbI o0opynoBaHue
89. Maueie Tena ComHeuHON Kommproteproe
CUCTEMBbI obopynoBaHue
90. CtpoeHue, U3Ty4eHHUE U KomnerotepHoe
sBomonus ConHIIa U 3BE3]1 obopynoBaHue
91. CtpoeHue u 3BOIIOLUS KoMnbrorepHoe
Bcenennoii o0opyoBaHue
92. [ToBTOpenue mo reme «CTpoeHHE KomnerotepHoe
Bceenennoin» obopynoBaHue
93. 3aKII0YUTEIHLHOE 3aHATHE 110 KomnerotepHoe
teme «Ctpoenue BeeneHHoii» obopynoBaHue
94.-102 HroroBoe moBTOpEeHNE 32 KypC

¢busnku 7-9 xIaccos

CPEACTB 00YYEHHs M 3JIeKTPOHHBIX 00pa30BaTeJdbHbIX PECYPCOB.

Cnucox JUTEPATYPHI C YKA3AHUEM IICPECUHA V‘lCﬁHO-MCTO}]I/I‘IeCKOFO OﬁeCHe‘leHl/lﬂ,

1.

®usuka. 9 ki1.: yueb. aiisa odmeodpaszonar. yupexaenuil. / A.B. [1é€peimkun, E.M. I'yrHuk M.:

Hpoda, 2019.

®dusnka. 8 ki1.: yueb. i obmmeoOpaszosar. yupesxxaenuid. / A.B. IIépoikun, E.M. I'ytHuK M.

Hpoda, 2019.

®dusnka. 7 ki1.: yaeo. s obmeoOpaszosart. yupexxaenuit. / A.B. [Iépsimkun, E.M. 'yrHuK M.

Hpoda, 2018.




dusnka. 9 kiacc: moypoyuHsle riansl o yueouuky A.B. I1épeimkuna, E.M. I'yTHUK / aBT.-COCT.
H.JL.Ilenarefiuenko. — Bonrorpan: Yuurens, 2020. — 230 c.
dusmka. § Kiacc: MoypouHble Iansl Mo yueouuky A.B. I1épeimkuna, E.M. I'yTHUK / aBT.-COCT.
H.JL.Ilenarefiuenko. — Bonrorpaa: Yuurens, 2019. — 230 c.
@dusnka. 7 Kj1acc: MOypovHble I1ansl o yueonuky A.B. I1épeimkuna, E.M. I'yTHuUK / aBT.-cOCT.
H.JL.Ilenarefiuenko. — Bonrorpaa: Yuurens, 2018. — 271 c.



7. ®wuzmka: 3amaunuk: 9 — 11 xi1.: Yueb. mocobue it o6meoOpa3oBar. 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/

