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IHHOACHUTEJIBHASA 3AIINCKA.

Pabouas mporpamma o ¢pusuke s 7-9 KI1accoB OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBUU:

1.

@denepanbHblii 3akoH OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBanuu B
Poccuiickoit ®enepariuny» (¢ u3M. u gom., Betyi. B cury ¢ 01.09.2020).

[lacnopr HammoHanbHOrO mnpoekta «OOpa3oBanue» (yrB. mnpesunuymoM CoBera Ipu
[Ipesunenre PO no crparernyeckoMy pa3BUTHUIO U HALIMOHAIBHBIM IPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16)

lNocynapcrBennass mporpamma Poccuiickoit ®enepannn  «Pa3Butne oOpazoBanus» (yTB.
[Mocranosnenuem IlpaBurensctBa PO or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKACHUM  TOCyAapCcTBeHHOM  mporpammbl  Poccmiickoit  @enepaunu  «Pa3Buthe
00pazoBaHUs.

[Ipodeccruonanbubiii crangapt «llemaror (megarornueckas AESTEIBHOCTh B JIOLIKOJIBHOM,
HayaJbHOM OOIIeM, OCHOBHOM o0OIeM, cpeaHeM oOmeM oOpa3oBaHuH), (BOCIUTATENb,
yuutenb)» (pen. ot 16.06.2019) (IIpukaz MuHucTepcTBa TpyAa U COILMANBHOW 3amuThl PO
ot 18 oktsa6pst 2013 1. Ne 544H, ¢ U3MEHEHUsMHU, BHECEHHBIMU TIPUKa30M MUHUCTEPCTBA
Tpyna u corzamutsl PO ot 25.12.2014 Ne 11151 m ot 5.08.2016 1. Ne 422H).

Metouyeckre peKOMeHJAalK 110 CO3/1aHnI0 U (PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTeIbHBIX
OpraHM3alUsaX, paCHOJOXKEHHBIX B CEIbCKOM MECTHOCTH M MallbIX TOpojaX, LIEHTPOB
00pa3oBaHUsl €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HampaBieHHocTer («Todka pocray)
(VTBepxaeHnl pacnopsbkeHneM MunHucTtepcTBa TmpocBemeHus: Poccuiickoit  deneparuun
ot 12 suBaps 2021 r. Ne P-6)

Metonuyeckie peKoOMEHIAlMK M0 CO3/aHUI0 U (YHKIHMOHUPOBAHHUIO AETCKUX TEXHOMAPKOB
«KBantopuym» Ha 0asze o0meoOpa3oBaTeNbHBIX Opranm3anuii  (yTB. pacrnopsiKeHUEM
MunucrepeTBa npocserienus Poccuiickoit ®eneparuu ot 12.01.2021 Ne P-4),

[Iporpamma ocHOBHOTO o0OmIero oOpazoBanus. Pusmka. 7 - 9 kmaccel (aBTophel: A.B.
[Tepprmkun, H.B. ®unonosuy, E.M. I'yrauk). ®usuka. 7-9 kimaccel: pabodne mporpammsbl /
coct. @50 E.H. Tuxonosa - 5-¢ uza., nepepad.-M.: JIpoda, 2015. — 400c.

[Iporpamma ompezaesnser coAepKaHue U CTPYKTYpPy YYEOHOro MaTepualia, MoCiel0BaTeIbHOCTh
€ro U3Yy4eHHs, MyTH (GOPMHUPOBAHUS CUCTEMBI 3HAHUH, YMEHUN U CIIOCOOOB JEATEIHLHOCTH, PA3BUTHA,
BOCIIUTAHMS M COITMATTU3AIMH YIAIIUXCS,

[Ipemaraemas nmporpaMma peaau3yeTcsi C IOMOIIBI0 Y4eOHO-MeToInYecKux KoMIuiekToB (YMK).

VMK m1g kaxaoro xjiacca BKIIIOYAET:

Y4eOHuK, 3a1a4HUK, METOANYECKUE MaTepHallbl AJI YUUTENs, CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE
paboTHI,

TeTpab s 1a00paTOPHBIX padoT;

[Tnanupyrotes caeayrome GopmMbl OpraHu3aliy yaeOHOro mporecca:

(l)pOHTaJ'ILHLIG; KOJUICKTUBHBIC; T'PYHIIOBBIC, pa60Ta B Im1ape; HWHAWBUIAYAJIbHBIC.

B IpCriogaBaHuu IIpeaMeTa 6y,Z[YT HCIIOJIB30BATHCA CIICAYIONINE TEXHOJIOTUH U METObI:

JMYHOCTHO-OPHEHTHPOBAaHHOE 00y4eHUE;
npobiemMHoe 00yueHue;

middepeHnpoBaHHOE 00yUEHHUE;

TEXHOJIOTUU 00y4EeHUS Ha OCHOBE PELICHNUS 3a/1ay;
METOIbI MHIMBHIYyaIbHOTO O0YUCHHS;

OcobeHHOe 3HaYeHHE B NpenoJiaBaHUM (PU3UKKM UMeEeT MIKOJbHBIN (PU3MUECKHIl 3KCIIEpUMEHT, B
KOTOPBIH BXOJAT JNEMOHCTPAIIMOHHBIA SKCIEPUMEHT W CaMOCTOSITEIbHBbIE J1aOOpaTOpHbIE pPabOTHI
yJaliuxcs Ha OCHOBE IU(POBOH 1ab0OpaTopu.

Lenbro u3yueHust PU3MKK B OCHOBHOM LIIKOJIE SIBJISETCSL:
1) B HanpaBJIeHNH JIMYHOCTHOTO PA3BUTHSA



- BOCIHMTAaHHE TOTOBHOCTH OOYYAIOUIMXCSl K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBALMH K 0OYUYEHHIO U MTO3HAHUIO;

-(opMHpOBaHKE LIEHHOCTH 3JJ0POBOTO M 0€30MacHOro oOpa3a KU3HH, MPaBUI HHIUBUAYATIHHOTO H
KOJUICKTUBHOTO 0€30MacHOr0 TOBEJEHUS B UYpPE3BBIYAWHBIX CHTYaLUsAX, YTPOXKAIOMIMX >KU3HH H
3J10pPOBBIO JIIOJIEH, TpaBUJI IOBEACHUS HA TPAHCIIOPTE U HAa A0pOrax.

-BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH IIO3HATh MHPUPOIY, HEOOXOIUMOCTH DPa3yMHOTO
WCTOJB30BAHUS JOCTIDKCHUM HAyKd W TEXHOJOTMHA Ui AaJbHEWIIEro pa3BUTHS YeOBEYECKOTO
00IIIeCTBA;

-pa3BUTHE YBaXCHHS K TBOpPIAM HAyKd M TEXHHKH; OTHOIICHUS K (PU3MKEe KaKk K DJIEMEHTY
00I11e4YeNIOBeYECKON KyIbTYPHI;

2) B MeTanpeIMeTHOM HaNpaBJIeHUN

OCBOCHHME 3HAHUH O MEXaHMYECKHX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX W KBAHTOBBIX SIBJICHHSX;
BEIMYMHAX, XaPAKTEPU3YIOIIUX OTH SBJICHUSA; 3aKOHAX, KOTOPHIM OHH IOJYHHSIOTCS; METO/Jax
HAay4yHOTO MO3HAHMS NPUPOAbl U (HOPMHUPOBAHMS HAa STOW OCHOBE MpeACTaBlIeHUN O (usmueckon
KapTHHE MHpA;

OBJIaZICHUE YMEHHUSMHU TPOBOJHUTH HAOIIOJEHUS TNPHUPOIHBIX SBICHHHA, OMUCHIBaTH M 0000mIaTh
pe3yibTaTel HAOMIONEHWH, WCHOIB30BaTh MPOCTHIE HW3MEPHUTENBHBIE TPUOOPHI ISl  W3YYSHUS
(bU3NYeCKUX SBJICHUH; MPENCTaBIATh PE3yJIbTaThl HAOMIOACHWN WM W3MEPEHHWH B BHJE TaOJMIL,
rpadMKOB M BBISABIISTH HA 3TOW OCHOBE AIMITMPHUYECKHE 3aBUCHMOCTH; IPUMEHSATH TIOJTyICHHBIC 3HAHUS
st OOBSICHEHWS PAa3HOOOPA3HBIX MPHUPOTHBIX SIBICHHA W MPOIECCOB, TNPHHIUIOB JICHCTBHS
BXHEWIINX TEXHUYECKUX YCTPOMCTB, ISl PEIICHUS PU3NIECKUX 33]1ad;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B
mporiecce pemieHus: (QU3MYECKMX 33724 W BBINIOJHEHHS OKCIIEPUMEHTAIBHBIX HCCIICIOBAHUA,
CIOCOOHOCTH K CaMOCTOSITEIBHOMY NPHOOPETEHHI0O HOBBIX 3HAHWHA TO (M3WKE B COOTBETCTBHH C
KU3HEHHBIMH MTOTPEOHOCTSIMH U MHTEPECAMH;

- HCIOJIb30BaThb  KOMIIBIOTEPHBIE  TEXHOJIOTMM  JUI1  pelleHus  UHPOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX y4eOHBIX 3aJad, B TOM 4YMCJ€E: BBIYUCICHHME, HAaIMCAHUE IUCEM, COUYMHEHMH,
JOKJIa/10B, pedepaToB, CO3JaHUE MIPE3EHTALMN U JIp.;

Ili1anupyemble pe3yabTaThl 0CBOCHUSA Y4eOHOTr0 npeaMera « DU3nKay».
JIMYHOCTHBIMH pe3yJbTaTaMu o0yueHus pusuke B 7-9 Kitaccax SBISIOTCS:

e chopMUPOBAHHOCTh I[O3HABATENIBHBIX HWHTEPECOB, HHTEIUIEKTYAIbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH yJaluxcs;

e yOEXKICHHOCTh B BO3MOXHOCTM TIO3HAHUS TNPUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS  JOCTM)KEHUM HAyKM W TEXHOJIOTUH [ JajdbHeHIIero pasBUTHS
YeJI0BEYeCKOro o0IIecTBa, yBaXKCHHE K TBOPIIAM HAYKU U TEXHUKHU, OTHOLIEHHE K (PU3UKE KaK
3JIEMEHTY 00LIeUeI0BEUYECKO KyIbTYpHI;

® CaMOCTOSATEIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUN;

® TOTOBHOCTH K BBIOOpPY KU3HEHHOTO IYTH B COOTBETCTBHH C COOCTBEHHBIMH HHTEpPECAMH H
BO3MOXHOCTSIMU;

e MOTHBalus 0Opa30oBaTENbHON  AEATETbHOCTH UIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOJX0/1a;

e (opmupoBaHUE IIEHHOCTHBIX OTHOIICHUN APYT K JPYTY, YUUTENII0, aBTOPaM OTKPBITHHA U
n300peTeHuil, pe3ynbpraTaM 00ydeHusl.

e MertanpeaMeTHbIMH pe3yJibTaTaMu 00yueHus Gusmke B 7-9 Kitaccax SBISIOTCA:

® OBJIAJICHHE HABbIKAMHM CaMOCTOSTEILHOTO TNPUOOPETEHHs] HOBBIX 3HAHWM, OpraHu3aluu
y4yeOHOIl JeATeNbHOCTH, MOCTAaHOBKM IeJiel, IMJIaHUPOBAaHUS, CAMOKOHTPOJS M OLIEHKU
pe3yabTaTOB CBOEH AEATENbHOCTH, YMEHUSMH NpPEABHIETh BO3MOKHBIE DPE3YJbTaThl CBOUX
JIeNCTBUIA;

® T[IOHUMAaHUE PA3TMUUN MEXAY HCXOTHBIMH (aKTaMU M TUTMOTE3aMH Ui HX OOBSACHEHUS,
TEOPETUYECKUMHU MOJICIIMA U pPEAIbHBIMU OOBEKTaMH, OBJaJICHHE YHHUBEPCAJIbHBIMHU
y4yeOHbIMM JAEHUCTBUSIMM Ha NpUMeEpax THUIOTe3 s OOBSICHEHUS H3BECTHBIX (DAKTOB U
HKCIIEPUMEHTAIBHOM NMPOBEPKH BBIIBUTAa€MbIX THIOTE3, Pa3pabOTKU TEOPETHUECKUX MOJeNei
MPOLIECCOB WM SIBJICHUIA;



(dopmMupoBaHUe yMEHHH BOCIPUHUMATh, MEpepadaThIBaTh W MPEIbABIATH MH(OpMAIUIO B
CIIOBECHOHM, 0Opa3HOH, CUMBOJIMYECKOW (opmax, aHanM3upoBaTh U IepepadaTHIBaTh
IMOJIYYCHHYIO I/IH(bOpMaI_H/IIO B COOTBCTCTBHHU C IIOCTAaBJICHHBIMM 3aJadyaMH, BBIACIIATH
OCHOBHOC COJCp:KaHHUEC MPOYUTAHHOI'O TCKCTA, HAXOJUTb B HEM OTBCTbI HAa IMOCTABJICHHBIC
BOIIPOCHI M U3JIarath €ro;

NpHOOpETeHHE OIbITa CaMOCTOSTENBFHOTO IIOMCKA, aHaiu3a W oTOopa HMHQPOpPMAnuM C
HCIIOJIb30BAHHUECM DPA3JIMYHBIX HMCTOYHHMKOB W HOBBIX I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHH JIIsL
pPEeIICHHMA IMO3HABATCIIbHBIX 3a1aY,

pPasBUTUC MOHOJIOTHUYECKON H I[I/IaJIOFI/ILI€CKOI71 peur, YMCHHUA BbIpaXaTb CBOU MBICIIM H
CIIOCOOHOCTH BBICIYIIMBATh COOCCEHUKA, MIOHUMATh €r0 TOYKY 3PEHHs, NMPU3HABATh MPABO
APYroro 4eloBeKa Ha HHOC MHEHHUE;

OCBOCHHEC IIPpUEMOB I[ef/'ICTBI/If/'I B HCCTAHAAPTHBIX CUTYyalHAX, OBJAACHUC S3BPUCTUYCCKHMU
METO/IaMHU PEeLIECHUs IPooOIIeM;

(dhopmupoBaHre yMeHU paboTaTh B TPYIINE C BHITIOJHEHUEM PA3IMYHBIX COIMAIIBHBIX POJIEH,
NpCACTAaBIATE U OTCTaUBAaTh CBOU B3TJIAABI U Y6€)KI[€HI/I$I, BC€CTHU OMCKYCCHUIO.

IIpeaMeTHbIMU pe3yabTaTaMu o0yuenus ¢pusnke B 7-9 kiaccax sIBJISIOTCH:

(hopmupoBaHHUE MPEACTABICHUI O 3aKOHOMEPHON CBSI3M U TIO3HABAEMOCTH SIBJICHUU MPUPOIBI,
00 0OBEKTHBHOCTH HAYYHOTO 3HAHHA; O CHUCTeMOoOpa3yoel poiau (U3MKH JUIsl pa3BUTHS
JIPYI'MX €CTECTBEHHBIX HAyK, TEXHMKM MW TEXHOJIOTMM; HAy4YHOTO MHPOBO33pEHUS Kak
pe3ylibTaTa U3ydyeHus: OCHOB CTPOEHUS MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
3HaHMSI O MPUPOJIE BKHEHIIMX (PU3NYECKUX SIBICHUN OKPYXKAIOUIEr0 MHpa U TMOHUMaHHE
CMBbICTIa PU3NYECKUX 3aKOHOB, PACKPBHIBAIOIINX CBSA3b U3YUECHHBIX SBJICHUN;

(dbopmMupoBaHHE TEPBOHAYAIBHBIX TIPEJACTABICHUNH O (QU3NYECKOW CYNIHOCTH SIBJICHUUN
NPUPOJIBI (MEXaHMYECKHX, TETUIOBBIX, AJIEKTPOMAarHUTHBIX M KBAaHTOBBIX), BHJIAX MaTEpPUHU
(BemiecTBO U MoJIe), ABMKEHUU KaK CIOCO0e CYIIECTBOBAHUS MAaTE€pUH; YCBOEHUE OCHOBHBIX
WJIEd MEXAaHWKH, AaTOMHO-MOJIEKYJISIPHOTO YYEHHs O CTPOCHUM BEIIECTBA, 3JEMEHTOB
ANEKTPOJAMHAMUKM M  KBAHTOBOM (PU3MKH; OBJaJ€HUWE TMNOHATUWHBIM ammapaToM H
CUMBOJINYECKUM SI3BIKOM (PU3UKU;

YMEHUS MOJb30BATHCSI METOJAMU HAy4YHOI'O MCCIENOBaHUS SIBICHHUI MPUPOJBI, MPOBOANTH
HaOMIOJIEHUs, TUIAHUPOBATh U BBINOJHATH SKCIEPUMEHTHI, 00pabaThiBaTh pPE3yJIbTAThI
WU3MEpEeHUH, MPEeCTaBIATh pe3yabTaThl U3MEPEHUI ¢ TOMOIIbIO Tabaul, rpadukoB U Gopmyd,
oOHapyXHBaThb 3aBHCHUMOCTH MEXAYy (U3MUECKUMH BEIMYMHAMH, OOBSICHATH MOJIydECHHbBIE
pe3yibTaThl U JEJIaTh BBIBOJIbL, OLIEHUBATH IPAHUIIBI TOTPEIIHOCTEN PE3yJIbTATOB U3MEPEHUN;
YMEHHsI IPUMEHSATh TEOPETUYECKHe 3HaHUs M0 (U3MKEe Ha MpPaKTHKE, peuarbh (u3nYecKue
3a/1a4v Ha IPUMEHEHUE MTOTYYCHHBIX 3HAHUI;

YMEHHSI U HABBIKU MPUMEHSATH MOJYYCHHbIC 3HAHUS JJsi OOBSICHEHMS MPUHIIMIIOB ACUCTBUS
BOKHEHIIMX TEXHUYECKUX YCTPOHCTB, (paboThl) MalIMH M MEXaHU3MOB, CpPEICTB
MEPeBIKEHUsI U  CBSI3U, OBITOBBIX MPUOOPOB, TMPOMBIIUICHHBIX  TEXHOJIOTHYECKUX
MPOLIECCOB, PELICHUS MPAKTUYECKHX 3a/Jad IOBCEAHEBHOW JKM3HHM,  oOOecreueHus
0€30MacHOCTH CBOEH >KM3HH, PAIMOHATILHOTO MPUPOAOIOIB30BaHUs U OXPAHbBI OKpYKaroei
Cpelibl; BIUSHUS TEXHUYECKUX YCTPOMCTB HA OKPYKAIOLIYIO CPENY;

OCO3HAHHE BO3MOKHBIX TPUUMH TEXHOTCHHBIX U KOJOTUYECKUX KaTacTpod.

OCO3HAHHWE HEOOXOJUMOCTH MPUMEHEHUS JOCTHKCHHH (U3UKM U TEXHOJIOTUH JyId
PaLMOHAIBHOTO IPUPOAOTIOIB30BAHMUS;

OBJIaZICHUE OCHOBaMHU 0€30MacCHOr0 HCHOJb30BAHUS ECTECTBEHHBIX M MCKYCCTBEHHBIX
JJIEKTPUYECKUX U MAarHUTHBIX IOJIEH, JIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HMOHU3HPYIOIIUX HU3Iy4eHUH BO M30EKaHWE HX BPETHOTO BO3ICHCTBUS
Ha OKPYKAIOILYIO CpeNy U OPraHU3M YEIOBEKa;

(dhopmupoBaHre yOeKIEHUS B 3aKOHOMEPHOW CBS3M W TMO3HABAEMOCTH SIBIICHUH MPHUPOJLI, B
00OBEKTUBHOCTH HAyYHOTO 3HAHUS, B BHICOKOW IIEHHOCTH HAYKU B Pa3BUTHH MaTEPHAITBLHOU U
JYXOBHOU KYJIbTYPBI JIFOJIEH;

pa3BUTHE TEOPETUUYECKOTO MBIIIICHUS HAa OCHOBE ()OPMUPOBAHHS YMEHUHN yCTaHABIMBATh
(bakThl, pa3nuyaTh MPUYUHBI U CIEICTBUS, CTPOUTH MOJEIH U BBIABUTaTh THIIOTE3HI,



OTBICKMBAaTh M (OPMYTUPOBATh J0KA3aTENbCTBA BBIABUHYTHIX THUIIOTE3, BBIBOJIUTH U3
AKCIIEPUMEHTATIBHBIX (JAKTOB M TEOPETUUCCKUX MOJIeNel (PU3MIecKue 3aKOHBI;

® pa3BUTHE YMCHHWs IUIAHUPOBATH B IOBCEIHECBHON KU3HU CBOM JCHCTBUS C TPUMEHECHUEM
MOJIYYCHHBIX 3HAHUW 3aKOHOB MEXaHUKH, 3JICKTPOAMHAMHKH, TEPMOJUHAMHUKU U TETUIOBBIX
SIBJICHUU C TIETIBI0 COCPEKCHUS 37I0POBBSI;

e (opmupoBaHue MpeACTABICHUN O HEPAIMOHAIBHOM HCIIOJIB30BAaHUH MPUPOJIHBIX PECYPCOB U
JHEPruM, 3arps3HEHUHM OKPYXAIOMIEH Cpelapl Kak CJICICTBUE HECOBEPIICHCTBA MAIlUH U
MEXaHHU3MOB.

¢ KOMMYHHUKATHUBHBIC YMEHUS: JOKJIAIBIBATh O PE3yJbTaTaX CBOETO UCCIICIOBAHUS, YIaCTBOBATh
B JIMCKYCCHH, KPATKO ¥ TOYHO OTBEYATh Ha BOTIPOCHI, UCIOJIB30BATH CIIPABOYHYIO JINTEPATYPY
Y JIPyrue UCTOYHUKH UHPOPMAITUH.

BoInyCKHUK HAYYHTCSI:

cobironare mpaBuia 0e30MacCHOCTH M OXpaHbl Tpyda Mpu padboTe ¢ y4eOHBIM U J1abOPATOPHBIM
000pyI0BaHUEM;

MMOHUMATh CMBICIT OCHOBHBIX (DH3WUYECKMX TEPMHHOB: (DU3MUecKoe Tello, (PU3NIecKoe SBIICHUE,
(dusnueckas BeTUYUHA, CIUHUIBI N3MEPEHUS;

pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh IPH TOMONIM (U3UYECKUX METOJIOB;
aQHAJIM3WPOBATh OTJCIBHBIC 3Tallbl MPOBEICHUS WCCICAOBAHWA W WHTEPIPETHPOBATH PE3YIbTATHI
HaOJIIOJICHUI U OIILITOB;

CTaBUTH ONBITHI IO HWCCIICIOBAHUIO (U3NYCCKUX SBICHHA WM (DU3HUECKUX CBOHCTB Tenm 0e3
WCTIONIb30BAHUS TPSIMBIX H3MEpPEHUH; Tpu IToM (OopMyIHpoBaTh Mpobiemy/3agady y4eOHOTro
IKCIIEPUMEHTAa; COOWPAaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOPYJIOBAaHMS; IPOBOIUTH ONBIT U
(hopMyITUPOBaTh BHIBOIBI.

[Mpumedanue. [Ipu mpoBeaeHUH HCCaeIOBAaHUS (QU3HUSCKUX SBICHHA H3MEPHTEIbHBIC TMPHOOPHI
WCIIOJIL3YIOTCS JIUIIh KaK JAaTYMKUA H3MEPEHUs (PU3UYCCKMX BEIUYHMH. 3alMCH MMOKA3aHWU IPSMBIX
M3MEpEeHul B 3TOM ciiydae He TpeOyeTcs.

MMOHUMATb POJIb SKCIIEPUMEHTA B NMOJyYEeHUH HaydHON HHPOpPMAIIHH;

MIPOBOJUTH MPSMbIE U3MEpPEHHs] (PU3NYECKHX BEIUYMH: BPEMsS, PacCTOSIHUE, Macca Tena, 00beM,
CWJIa, TeMIlepaTtypa, aTMoc(epHOe [aBJEHHE, BIAXHOCTh BO3JyXa, HaNpsHKEHUE, CHJIa TOKa,
paguamoHHbI (HOH (C MCHOJIb30BAaHUEM JIO3MMETPA); MPHU ATOM BBHIOMPATh ONTHUMAJIBHBIM CIIOCOO
U3MEPEHHS U UCIIOJIB30BaTh MPOCTEUIIINE METO/IbI OLIEHKH MOTPEITHOCTEN U3MEPEHUI.

[Ipumeuanue. Jlobas yuyebHas mporpaMMa JOJDKHA oOecredrBaTh OBJAJCHUE MPSMBIMU
M3MEpPEHUSIMU BCEX MEPEUUCIICHHBIX (PU3HMUECKUX BEIUYUH.

MIPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEJIUYMH C HCIHOJB30BAaHUEM MPSIMBIX
W3MEpEeHui: TpU O3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (DUKCHpOBATh pe3yiabTaThl MOJIY4EHHOMN
3aBUCHUMOCTH (PM3MUYECKUX BEJIWYUH B BUJE TaONHIl U rpauKoB, AeiaTh BBIBOABI MO pe3ylibTaTaM
UCCIIeIOBAHUS;

MIPOBOJUTH KOCBEHHbIE M3MepeHUsl GU3NYECKUX BEIHUYMH: MPH BHITOJHEHUH U3MEpPEHUl coOnpaTh
OKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAys TPEUIOKEHHON WHCTPYKIUHU, BBIYUCIATh 3HAUYCHHE
BEJTMYMHBI U aHATM3UPOBATH MOTYUYECHHBIE PE3yIbTAaThl C YU€TOM 33JJaHHON TOYHOCTH U3MEPEHU;

aHAJIM3UPOBATh CUTYAllUU MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, yY3HAaBaTh B HHUX IPOSIBICHUE
M3YYEHHBIX (PU3NYECKUX SIBJICHHM WIM 3aKOHOMEPHOCTEH M MPUMEHATh UMEIOIINECs 3HAHUS U X
0OBACHEHMUS,

MOHUMATh NPUHIMUIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOWCTB, YCIOBUSA HX
0€30MMacHOTO UCTOIb30BAHUS B IIOBCETHEBHOM KU3HU;

MCIOJIb30BaTh MIPU BHITIOJHEHUH YUEOHBIX 33/1a4 HAYYHO-TIOMYISPHYIO JUTEPATypy O GU3NUYECKUX
SIBIICHUSX, CTIPABOYHbIE MaTepHalIbl, pecypchl IHTEepHET.

BhInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHUTHCS:

OCO3HABaTh I[EHHOCTh HAYYHBIX HCCIEIOBAHWM, posib (PU3MKU B PACIIUPEHUU TPEICTaBICHUN 00
OKpPYKaOIlIeM MUPE U €€ BKIIaJ] B YIy4IllIEeHUE KauecTBa KU3HH,

UCIIOJIb30BAaTh TMPUEMBI TOCTpPOeHUs (PU3MYecKux Mojeneil, moucka U  (HOPMYIUPOBKU
JIOKAQ3aTeNbCTB  BBIBUHYTBIX THIIOTE3 W TEOPETHUECKUX BBIBOJOB HAa OCHOBE OMITUPHUYECKU
YCTaHOBJICHHBIX (DAKTOB;



CpaBHHBATh TOYHOCTh HW3MEpPEHUs (PU3NYCCKUX BEIMYMH TI0 BEIMYMHE WX OTHOCUTEIHHOU
MOTPEITHOCTH MPU MPOBEACHUH NPSIMBbIX U3MEPEHUI;

CaMOCTOSITEIBHO TPOBOJUTH KOCBEHHBIC W3MEPEHHS U HCCIEAOBAaHUS (U3MUECKUX BEIHYUH C
WCIOJIb30BAHMEM PA3IMYHBIX CHOCOO0OB HW3MEpeHHs (U3MUYECKUX BEIMYWH, BBIOMpATh CpPEICTBA
M3MEpEHUs C YIeTOM HEOOXOAMMON TOYHOCTH U3MEPEHUH, 000CHOBBIBAThH BHIOOP crioco0a u3MepeHwus,
aJIEKBaTHOT'O TIOCTABJIECHHOMW 3aa4€, MPOBOJIUTH OLIEHKY JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB;

BOCIIpUHUMATh HH(OpMAHIO (U3HUECKOTO COJEPKaHUsS B HAYYHO-TIOMYISIPHOUW JHTEpaType H
cpelcTBax MaccoBOM MH(pOpPMAIUU, KPUTHUECKU OIICHUBAThH MOJYUYEHHYI0 MH(POPMALIUIO, aHATTU3UPYSI
€e CoJIep)KaHue M JaHHBbIC 00 UCTOYHUKE UHPOPMAITUH;

co3/7aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOMIECHUS O (DM3MUECKUX SBIICHUSX HA OCHOBE
HECKOJIbKUX HCTOYHHKOB HH(OPMAIMH, COTPOBOXIATh BBICTYIUICHHUE NPE3CHTAIMCH, YUUTHIBAS
OCOOCHHOCTH ayJIUTOPHH CBEPCTHHUKOB.

MexaHuuyeckue siBJeHUS
BpInycKHUK HAYYHTCS:

pacro3HaBaTh MEXaHWYECKUE SIBIICHUS W OOBSCHATH Ha OCHOBE WMEIOIIMUXCS 3HAHUM OCHOBHBIC
CBOMCTBA WJIM YCJIOBHUSI TPOTEKAHUSI STUX SIBJICHHI: pPaBHOMEpPHOE M HEPABHOMEPHOE JBUKEHUE,
PaBHOMEpPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, OTHOCHUTEIBHOCTh MEXaHHYECKOTO
NBIDKEHUS, CBOOOJHOE TAJCHUE TeJ, pPAaBHOMEPHOE JABWKEHHUE TI0O OKPYKHOCTH, WHEPIHS,
B3aMMOJICIICTBUE TEJl, PEAKTUBHOE JIBIDKCHHE, TIepeiadya JaBJIeHUs TBEPAbIMH TEIaMU, KUJIKOCTAMHU U
razamu, atMochepHOe JaBlieHHe, TUIaBaHUE TeJl, pABHOBECHE TBEPJIBIX TEJ, UMEIOIIHNX 3aKPETUICHHYIO
OCh BpaIlleHHsI, KoJIeOaTeIHbHOE IBIKEHHE, PE30HAHC, BOJTHOBOE JIBMIKEHHUE (3BYK);

OTUCBHIBATh HW3YYCHHBIC CBOMCTBA TE€JI M MEXaHWYECKHUE SIBJICHUS, HCIONB3yd (PU3UUECKHE
BEJIMYUHBI: MyTh, IEPEMEIICHHIE, CKOPOCTh, YCKOPEHHE, MepUo ] oOpaIeHus, Macca Tela, MIOTHOCTh
BeIlleCcTBa, cuia (Cujla TSDKECTH, CHUJla YIOPYrOCTH, CHJa TPEHHWA), NaBJICHHE, HUMITYJIbC Tela,
KHHETHUYECKasi PHEPTrusl, MOTCHIIMAbHAS YHEPTUsI, MEXaHUUecKasi paboTa, MEXaHUYECKasi MOIIIHOCTD,
KITJI mpu coBepiieHnr pabOTHI C MCIIOIB30BAHUEM MPOCTOTO MEXaHW3Ma, CUJia TPEHHS, aMIUIUTY/a,
MepuoJ W YacToTa KoJieOaHWM, JJIMHA BOJIHBI U CKOPOCTh €€ PAaCIpOCTPAHCHHWs; NMPU OMHCAHUH
MPaBUJILHO TPAKTOBATh (DU3UUYECKUN CMBICT HMCTOJIB3YEMbIX BEJIMYMH, UX O0003HAUCHUSI U €IIMHHUIIBI
M3MEPEeHUS, HAXOJAWTh (POPMYJIbI, CBS3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAMH, BBIYUCIISTH 3HaYCHUE (PU3UICCKOM BEIIMUNHBI;

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXAaHHYECKHE SIBJICHHS W TMPOIECCHI, HMCIOJB3YS (PU3NUECKHE
3aKOHBI: 3aKOH COXPAaHEHHUsI SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHIHUII CYNEPIO3ULINU CUJT
(maxoxneHue paBHojeicTByromiei cuibl), I, I u 111 3akonsr HproTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH ApXumena, MpU STOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa M €ro0 MaTeMaTU4YECKOE BhIPaKEHHUE;

pasnmMyaTh OCHOBHBIC NIPU3HAKM M3YyYEHHBIX (U3UYECKUX MOJIEICH: MaTepualbHas TOYKa,
HMHEpIMalbHas CUCTEMA OTCUETA;

pelath 3a/1a4u, UCIOJIb3Ys (PM3MUECKUE 3aKOHBI (3aKOH COXPAHEHHUS YHEPTHH, 3aKOH BCEMHUPHOTO
TArOTeHus, npuHuun cyneprnosuuuu cui, I, I u I 3akonsl HbroTOHA, 3aKOH COXpaHEHUsT UMITYJIbCa,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (HOpMyibl, CBSA3bIBaIONINE (PU3NUYECKUE BEITMYUHBI
(myTh, CKOpPOCTb, YCKOpPEHHE, Macca Tela, IUIOTHOCTh BEIIeCTBa, CUJjla, JaBJICHHWE, UMIYJIbC Tea,
KHHETHUYECKasi SHEpPrusl, MOTCHIMAJIbHAS YHEPTUsi, MEXaHH4ecKas paboTa, MEXaHUYECKas MOIIHOCTD,
KIIJ] mpocTtoro mexanusma, cuia TPEHUS CKOIbKEHUS, KO3()(PUIIMEHT TpeHus, aMILUTUTya, IEPHOJ U
yacToTa KoJieOaHWM, JTUHA BOJHBI M CKOPOCTh €€ PAacIpOCTPAHEHHS): Ha OCHOBE aHANM3a YCIOBUSA
3a/laud 3aMUChIBaTh KPAaTKOE YCJIOBHE, BBIACIATH (PU3UYECKHE BEIWYMHBI, 3aKOHBI H (OPMYIBI,
HEOOXOMUMBIE Ui €€ PEIICHUs, MPOBOJIUTH pacueThl W OLIEHHWBATh PEaJbHOCTh IOIY4EHHOTO
3HaueHUs! HPU3NUYECKON BETUUHHEI.

BpInyCKHUK MOJTYYHT BO3MOKHOCTH HAYYUThCH:

WCIIOJb30BaTh 3HAHUS O MEXaHWYECKUX SIBICHHUSAX B TOBCEJIHEBHOMW JKHM3HHU I oOecreueHus
0€30MacHOCTH TpHU OOpaIlIeHUH C MPUOOpPaMH M TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXpPAaHEHUS
3I0POBbSI U COOJIOIGHUST HOPM DJKOJIOTUYECKOTO TOBEICHHS B OKPYXKAloIIeW cpejae; MPHUBOJIUTH
MpPUMEPHI MPAKTUYECKOTO UCMOJb30BAHUS (PU3MUECKUX 3HAHMM O MEXaHUYECKUX SBICHUSIX U
bu3MUecKUX 3aKOHAX; MPHUMEPHl HCIOIb30BAHMUS  BO30OHOBISIEMBIX HCTOYHUKOB  DHEPTUM;
9KOJIOTUYECKHUX MOCIEICTBUM HUCCIEOBAHUS KOCMUYECKOTO MPOCTPAHCTB;



pa3nuyath TPAHUIBI TPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, TMOHMMATh BCEOOIIMI Xapakrep
(yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHCHUS MEXaHWYECKOW JHEPTrUHU, 3aKOH COXPAHCHHS
HUMITyJIbCa, 3aKOH BCEMHPHOTO TSATOTEHHUS) W OTPAaHUYCHHOCTh HCIIOJIB30BAHMS YACTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u zp.);

HaXOJHTh aJCKBATHYIO MPEIIOKEHHON 3a/1aue (PU3MUECKYI0 MOJIeb, pa3peniaTh MpodieMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHUH M0 MEXaHUKE C MCIOJIb30BAaHHUEM MAaTEeMaTUYECKOTO amlmapara, TaK U MpH
ITOMOIIX METOJIOB OLICHKH.

TenioBuie ABJICHHUS
BbInyCKHHUK HAYYHTCSI:

pacro3HaBaTh TCIUIOBBIC SIBIICHUS U OOBSACHATH Ha 0a3e MMCIOIIMXCS 3HAHWH OCHOBHBIC CBOMCTBA
WIM YCIIOBUS TPOTCKAHUS 3TUX SBJICHUU: AuQQy3usi, W3MCHCHHE oObeMa Tell NpU HarpeBaHHUH
(oxnaxkneHun), OOJbIIAsi CKUMAEMOCTh Ta30B, Mayas CKUMAEMOCTh >KMJIKOCTEM M TBEPIBbIX TEIl;
TEIJIOBOE paBHOBECHE, MCTIAPCHUE, KOHICHCAIIHS, TUIABJICHUE, KPUCTAILTU3AIUS, KATICHUE, BIIAYKHOCTh
BO3JlyXa, pa3UYHBIE CIOCOOBI Terwionepeaadn (TerIONPOBOAHOCTh, KOHBEKIUS, H3JIyueHHUE),
arperaTHbIe COCTOSIHUS BEIIECTBA, MOTJIONICHUE YHEPTHUU MMPH UCTIAPESHUH JKUIKOCTH U BBIJICIICHHUE €€
TP KOHJICHCAIINH 1apa, 3aBUCUMOCTh TEMITePATyphl KATICHUS OT JTaBJICHUS;

OTIMCHIBATh WU3YUEHHBIC CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS, WCIOJB3YS (DU3HUSCKUE BEITUYHHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrUs, TEeMIiepaTypa, yjAeldbHas TEIUIOEMKOCTh BEIIeCTBa,
yIenbHas TEIIOTa TUIABJICHUS, yICNbHAS TEIUIOTa MapooOpa3oBaHUs, yNENbHAS TEIUIOTA CTOPAHUS
TOIUTHBA, KOA(M(GUIIMEHT TOJIE3HOr0 JEHCTBUSA TEIUIOBOTO JIBUTATEIS;, NMPH OIMUCAHWH IPaBUIBHO
TPaKTOBATh (PHU3UYECKHIA CMBICT HCIIOJIb3YEMBIX BEJIMYWH, UX 0003HAYCHHS W CIWHUIBI U3MEPEHHS,
HaXoJUTh (OPMYINBI, CBS3BIBAIONINE JaHHYI (U3WYSCKYIO0 BEIMYHUHY C JPYTHMH BEJIMYAHAMU,
BBIYHCIIATE 3HAYCHNUE (DU3MUCCKON BEIIMYUHBL;

aHAJIM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIC SIBJICHHS M MPOIECCHI, HCITOJIb3YSI OCHOBHBIE ITOJIOXKEHHS
ATOMHO-MOJIEKYJIIPHOTO YUEHHUS O CTPOCHHH BEIIECTBA W 3aKOH COXPAHCHHUS SHEPTHH;

pa3auvaTh OCHOBHBIC MPU3HAKU U3YyYEHHBIX (PU3MUYCCKUX MOJICICH CTPOCHHS Ta3oB, KHJIKOCTCH W
TBEPIBIX TEJ;

MIPUBOJIUTEH MPUMEPHI MPAKTUYCCKOTO MCIOJIB30BaHUS (PU3NICCKUX 3HAHUH O TEIJIOBBIX SBIICHUSX;

pelIaTh 3aJa4M, UCTIOJIB3Yys 3aKOH COXPaHCHHS YHEPTHH B TEIUIOBBIX ITpoIeccax u GopMyJIbl,
CBSI3BIBAIOIINE (PU3NICCKHE BETUYHHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEPATypa, yACIbHAS TCIIOEMKOCTh
BEIECTBA, YACHbHAs TEIUIOTA IUIABJICHUS, YICIbHAS TEIIOTa MapooOpa3oBaHUs, yAelbHAs TEIIOTa
CropaHMs TOIUIMBA, KO()(UIMEHT MOJIE3HOro JCHCTBUS TEIJIOBOIO JBHUIaTes): Ha OCHOBE aHAIHM3a
YCIIOBHSL 3aJladydl 3allMChIBaTh KPAaTKOE YCIOBHE, BBIACIATH (PU3UYECKHE BEIWYMHBI, 3aKOHBI H
dbopMyiibl, HEOOXOTUMBIC JUIA €€ PEHICHHS, IPOBOJAMTH PACYSThl M OICHHUBATH PEaIbHOCTh
MOJIYYEHHOTO 3HAYCHHS (PH3UICCKON BETHMUHHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYIHTHCSI:

HCIIOJIB30BaTh 3HAHUS O TEIUIOBLIX SBIIEHHSAX B IIOBCEIHEBHOM JKM3HHM Ui 00ecCIedYeHUs
0e30MacHOCTH TpHU OOpalleHUHd ¢ NpUOOpaMH U TEXHUYCCKHMMHU YCTPOWCTBAMH, ISl COXPAHEHUS
3I0POBBSI U COOJIOZCHUS HOPM DKOJIOTHYECKOTO TOBEICHUS B OKPYXKAWOIIEH cpelie; MPUBOIUTH
MPUMEPBI 3KOJIOTHMYECKHX IOCIEIACTBUNA Pa0OThI JBHUraTENCi BHYTPEHHETO CrOpaHMsl, TEILIOBBIX H
THIPO3JICKTPOCTAHIIHIH;

pasauyath TPAHUIBI NPUMEHUMOCTH (HU3MUYECKHX 3aKOHOB, IIOHMMAaTh BCEOOIIMH Xapakrep
(byHJaMEHTAIBHBIX (DPU3MYECKHX 3aKOHOB (3aKOH COXPAHCHMS JHEPTMU B TEIUIOBBIX IMpoIleccax) U
OTPaHUYEHHOCTh UCTIOJIB30BAaHUS YACTHBIX 3aKOHOB;

HAXOJHUTh aJeKBATHYIO MPEIOKEHHON 3amaue GU3NUYECKYI0 MOJIeNb, pa3peniaTh mpobdiaemMy Kak Ha
OCHOBE UMEIOIIUXCS 3HAHUM O TEIUIOBBIX SBICHUSIX C UCIOJB30BAaHHEM MaTEeMaTHYECKOTO armapara,
TaK U MPH MOMOIIU METOJ0B OIICHKH.

DJIeKTpUYecKre 1 MATHUTHBIE SIBJICHUS
BhinycKHHUK HAYy4YHTCS:

pacmo3HaBaTh dJEKTPOMArHUTHEIE SIBJICHUS U OOBSCHSATH HA OCHOBE MMEIOIIUXCSI 3HAHUH OCHOBHBIE
CBOMCTBa WJIM YCJOBHS MPOTEKAHMS ITHX SIBICHUW: DIIEKTPHU3allvsl TeJ, B3aHMMOJCHCTBHE 3apsioB,
ANIEKTPUYECKH TOK M €ro JelcTBHs (TEIIOBOE, XWMHUYECKOE, MarHMTHOE), B3auUMO/ICHCTBHE
MarHuToB, JJEKTPOMarHUTHAs WHIYKIHS, ACWCTBUE MArHUTHOTO IMOJS HA MPOBOJHHK C TOKOM U Ha
JBUKYIIYIOCS 3apsDKEHHYIO YaCTHILY, EHCTBUE AIEKTPUIECKOTO TOJIS Ha 3apsDKEHHYIO YacTHUILy,



AJIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJMHEIHOE pacIpOCTPAHEHUE CBETA, OTPAKEHUE M IPEIOMIICHUE
CBETa, IUCIIEPCHs CBETA.

COCTaBJISATh CXEMBbl 3JIEKTPUUYECKUX LENEH C MOCIEN0BATENbHbIM U NapauIeIbHbIM COECIUHEHUEM
SJIEMEHTOB, pa3inyas YCIOBHbIE O0O3HAYECHHUS 3JIEMEHTOB JJIEKTPUYECKUX Iemnel (MCTOYHHK TOKa,
KIII0Y, PE3UCTOP, PEOCTAT, JTAMIIOUYKa, aMIIEPMETP, BOJILTMETD).

HCI0JIb30BAaTh ONTHYECKUE CXEMbI JJIsi IIOCTPOEHUS H300paXEHUM B IIJIOCKOM 3€pKaje |
coOuparorei JTHH3e.

ONMCHIBaTh W3YYEHHbIE CBOWCTBA TEJI W 3JIEKTPOMArHUTHBIE SBJIEHUS, UCIOJB3Ys (u3nueckue
BEJIMUYMHBI: AJIEKTPUYECKUM 3apsija, cujaa TOKa, DJJIEKTPUYECKOE HANpsKEHUE, DIEKTPUUECKOe
COTIPOTHUBIICHUE, Y/ICIIEHOE CONPOTHUBIICHHE BEIIECTBA, pPadOTa 3JIEKTPUIECKOTO TOJIsI, MOITHOCTh TOKA,
(OKyCHOE PaCCTOSHUE U ONTHYECKAsk CHJIA JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHEI
M YacTOTa CBETA; NMPH ONMHCAHWU BEPHO TPAKTOBATh (PU3NYECKUN CMBICI UCTIOIB3YEMbIX BEIHYNH, UX
00O3HAUeHHsI M EIUHHIBI M3MEpPEHUs; HaXOMUTh (POPMYIBI, CBA3BIBAIOIIME TAHHYIO (U3UYECKYIO
BEJIMYMHY C APYTUMHU BETUUMHAMU.

aHAJIM3UPOBATh CBOMCTBA TeJ, 3JIEKTPOMAarHUTHbIE SBJICHUS U IMPOLIECCHI, UCHONb3yd (PU3NUECKUE
3aKOHBI: 3aKOH COXpaHEHMsI JIEKTPUUECKOTo 3apsaa, 3akoH Oma ais yyacTka Lenu, 3akoH Jxoyss-
Jlenma, 3akOH TPSMOJIMHEHHOTO pPAclpOCTPaHEHUs CBETa, 3aKOH OTPaKEHUs CBETa, 3aKOH
MIPEIOMIIEHHUS] CBETA; MPH 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTeMaTHYECKOe
BBIpa)KEHUE.

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCTOIb30BaHUS (PU3NUECKUX 3HAHUI O AJIEKTPOMAarHUTHBIX
SIBIICHUSX

pelarh 3aJa4yy, UCHOJb3ys (u3nueckrue 3akoHbl (3akoH OMa A yyacTka Lenu, 3akoH J[xoyrs-
Jlenma, 3akoH MPSMOJIMHEHHOTO pAclpOCTPaHEHUs] CBETa, 3aKOH OTPAKEHHsS CBeTa, 3aKOH
MpesIoMIIeHUs cBeTa) U (GOpMYJIbl, CBA3bIBAIONINE (PU3NUECKHE BETUUYMHBI (CHJIa TOKA, SIEKTPUUYECKOE
HalpsDKeHHEe, DJIEKTPUYECKOE CONPOTHUBIICHHE, YIEIbHOE CONPOTHBJIEHHME BeEllecTBa, paboTa
IEKTPUUYECKOTO MOJIS, MOIIHOCTh TOKA, (JOKYCHOE PAcCTOSHME M ONTUYECKash CHJIA JIMH3bI, CKOPOCTh
JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa, (OPMYNbI pacyera 3JIEKTPHYECKOro
COINPOTHUBJIEHUS NPHU IOCIEJOBATEIBHOM M MapajyIeIbHOM COEAMHEHUHM IPOBOJHHMKOB): Ha OCHOBE
aHaJIM3a yCIOBHS 3a7auMl 3allUChIBATh KPATKOE YCIOBHUE, BBIACIATh (GU3NUECKUE BEIUUUHBI, 3aKOHBI U
(dopMynbl, HEOOXOIUMBIE JUIsI €€ peIleHUs, IPOBOJUTH pacyeTbl M OLEHMBATH PEATBHOCTb
MOJIy4EHHOTO 3HaYeHUsI (PU3NUECKON BEJINUHHBL.

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYHThHCS:

UCIOJIb30BATh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBJICHUSIX B ITOBCEIHEBHON JKU3HU I 00ecreueHus
0€30I1aCHOCTH NpU OOpalleHUH ¢ NpUOOpaMH M TEXHUUYECKUMM YCTPOMCTBaMH, I COXPaHEHMs
3JI0pOBbSl U COOJIIOAECHUS HOPM HKOJOTMYECKOro IOBEJIEHHsI B OKpYXarolled cpene; MpUBOAUTH
IIPUMEPHI BIUSHUS IEKTPOMAarHUTHBIX U3JTy4eHUN Ha )KUBbIE OPraHU3MBbI;

pa3nuyaTth TIpaHMLbl IPUMEHMMOCTH (U3UYECKUX 3aKOHOB, IMOHMMATh BCEOOLIMHM Xapakrep
(GyHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXPaHEHMs JJIEKTPUUYECKOro 3apsaa) M OTPaHUYEHHOCThb
HCIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH OMma Juid y4yacTka 1enu, 3akoH /pxoynsa-Jlenua u ap.);

UCIOJb30BaTh IPHUEMBl IOCTPOEHHsST (PU3MUECKMX MoJesed, TNoucka U  (QOpMYIUPOBKU
JI0Ka3aTeNbCTB  BBIIBUHYTBIX THMIIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE SMIIMPUYECKH
YCTaHOBJICHHBIX (DaKTOB;

HaXOJIUTh aJIeKBaTHYIO MIPEJUI0KEHHOM 3a7a4ue (U3NYECKy0 MOJENb, pa3peliaTh NpodieMy Kak Ha
OCHOBE MMEIOLIMXCS 3HAHUH 00 3JIEKTPOMAarHUTHBIX SIBJIEHUSX C MCIOJIb30BAHUEM MaTEMaTUYeCKOIrO
anmapara, TaK 1 IpH IIOMOILU METOJ0B OLIEHKU.

KBanToBble sIBJICHHS
BbinycKHHMK HAY4YHTCS:

pacro3HaBaTh KBAaHTOBBIE SIBICHHS M OOBSACHATh HA OCHOBE HUMEIOIIUXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIM YCJIOBMSI IPOTEKAHM 3TUX SIBJICHUN: €ECTECTBEHHAsI U NCKYCCTBEHHAs paJlOaKTUBHOCTD,
-, B- ¥ y-u3my4eHus, BOSHUKHOBEHUE JIMHEHYATOro CIeKTpa U3IyueHHs aToMa;

OTMCBIBATH M3y4YE€HHbIE KBAHTOBBIE SIBJICHHUS, MCIONB3Ys (PU3NUYECKHUE BEIMYMHBI: MACCOBOE YHCIIO,
3apsI0BOE YHCIIO, MEPUOJ MOJypacnajia, 3Heprust (GOTOHOB; MPH ONMMCAHUM MPABUIBHO TPAKTOBAThH
(Gu3nYeCKuil CMBICT HCIIOJIb3YEMbIX BEJIMYMH, MX O0O3HAYCHHMS M E€IUHMIIBI U3MEPEHMS; HAaXOIUTh



(bopMyInbl, CBA3BIBAIOUINE AAHHYIO (U3WYECKYIO0 BEJIWYMHY C JPYTUMHU BEIUYMHAMH, BBIUYUCIATH
3HauUeHUE (PUINICCKON BETUIHHEI;

aHAJTM3UPOBATh KBAHTOBBIC SIBIICHHS, HWCHOJb3ysd (PU3MUECKHE 3aKOHBI M TIOCTYNATHl: 3aKOH
COXPAHEHHUsl SHEPruH, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPAaHEHHs MacCOBOIO
4KCJIa, 3aKOHOMEPHOCTH M3JIy4€HUS U TOTJIOLIEHHUS] CBETAa aTOMOM, IIPU 3TOM pa3inyarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BHIPAKCHUE;

pa3nauyaTh OCHOBHBIE MPU3HAKH IUIAHETAPHON MOJEIN aToMa, HyKJIIOHHOW MOJENIM aTOMHOTO Spa;

IIPUBOJIUTH IPUMEPHI MIPOSBIICHUS B IPUPOJE U NMPAKTUUECKOTO UCII0JIb30BAHUS PAAHMOAKTUBHOCTH,
SJIEPHBIX U TEPMOSJEPHBIX PEAKIIH, CIIEKTPAIILHOTO aHaIN3a.

BpInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCS:

HCII0JIb30BATh IOJIyYEHHbIE 3HAHHUS B IOBCEIHEBHOM JKM3HM INpH OOpALEHUU C Npudopamu U
TEXHUYECKUMHU YCTPONCTBAMHU (CUETUMK WOHM3UPYIOIIMX YacTHL, JO3UMETpP), Ul COXpPAaHEHUS
3J10pOBbsI U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MOBEJICHUS B OKpYXAIOLIeH cpese;

COOTHOCHUTb YHEPTHIO CBSI3U aTOMHBIX siI€p C 1e()eKTOM MacChl;

MIPUBOJIUTh TPUMEPHI BIUSHUS PAJAMOAKTUBHBIX HM3Iy4€HUN Ha KMBBIE€ OPraHU3Mbl; MMOHUMATh
MPUHIIMI JEHCTBUS T03UMETPA U Pa3InyaTh YCIOBUS €r0 UCIOJIb30BaHUS;

MIOHUMAaTh  JKOJIOTMYECKHWE MpoOJeMbl, BO3HUKAIOIIME TPU  HMCHOJIb30BAaHMM  ATOMHBIX
ANIEKTPOCTAHLIMM, M TYTU PEHIeHHs] ITHX MpoOIeM, MEPCIEKTUBBI HCIOIb30BaHUS YIIPaBISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

DJIeMEeHTBI aCTPOHOMMH
BbpInyCKHUK Hay4YuTCS:

yKa3bIBaTh Ha3BaHUs MaHeT COJHEYHOI CUCTEMbI; pa3iu4aTh OCHOBHBIE MPHU3HAKU CYTOUHOTO
BpallleHUs 3Be3HOr0 Heba, nBrkenust JIynol, CosHIIa U MJIaHET OTHOCUTENILHO 3BE3/I;

MMOHUMATb Pa3INuus MEX]y TeTMOLIEHTPUYECKON U IeOlIEHTPUUECKON CCTEMaMU MUDA;

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCS:

yKa3blBaTh OOIIME CBOWCTBA M OTVIMYMA IUIAHET 3€MHOI TPYNNbl U IUIAHET-TUTAHTOB; MAJIbIX Tell
CosiHe4HOM cucTeMbl M OOJIBIIMX IUIAHET; M0JIb30BaThCs KAPTOM 3BE3HOrO HeOa NMpH HaOIOJECHUAX
3BE3JIHOTO HeOa;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3] (pa3Mep, IBET, TEMIIEpaTypa) COOTHOCHUTh I[BET
3BE3/IbI C €€ TEMIIEpaTypoii;

pasnuyaTh TMIOTE3bI O MPOUCX0XKIeHUMH COTHEUHOM CUCTEMBI.

Conep:xanue yueoHoro npeamera «®@uszuka» B 7-9 kiaaccax.

7 xjaacc
(68 gacos, 2 yaca B HEZIEIIO)
|. Beaenmne (4 gyaca)

[Ipenmer u wmetoAbl (GU3MKH. OKCIEPUMEHTAIBHBIM METOJH H3ydeHUus: npupojsl. M3MmepeHue
¢busnueckux BenuuuH. [lorpemnocts wu3mepenus. OO0oOmIeHHE pE3yabTaTOB AKCHEPUMEHTA.
Habmronenue mpocTeiiinx sBICHUNA W MPOLECCOB MPHUPOABI C MOMOIIBIO OPraHOB YYBCTB (3pEHHS,
ciyxa, ocsi3aHus). lcmonb3oBaHHe MPOCTEHIIMX U3MEPUTENBbHBIX MpHOOpoB. (Cxemaruyeckoe
n300paxeHue onpITOB. MeTo bl oaydeHus 3HaHUi B (pusnke. Ousnka U TEXHHUKA.

®dpoHTanpHas JabopaTopHas padoTa.

1.Ompenenenue 1eHsbI JeeHUs] U3MEPUTETHLHOTO Mprbopa.

Il. TlepBoHauyanbHBIE CBeIeHHUsI O CTPOEHHH BelecTBa. (6 4acos.)

['mnore3a o JUCKpeTHOM CTpoeHMM BeulecTBa. Mouekynbsl. HenpepblBHOCTH M XaOTHYHOCTH
nBUKeHHs 4dacTul BemectBa. uddys3us. bpoyHoBckoe nBmxeHue. Mojaenn rasza, XHUAKOCTH U
TBEpPAOrO Tena. BianMopeicTBHe YacTHIl BellecTBA. B3anMHOE NPUTSHKEHHE U OTTaJKWBAaHUE
MoJieKyll. TpHu COCTOSIHUA BEIECTBA.

®dpoHTanbHas 1aboparopHas paboTa.

2.13mepenne pazMepoB MajbIX Tel.

I11. BzaumopneiicrBue Ted. (23 yaca)
Mexanuueckoe npmxeHue. PaBHomepHoe W He paBHOMepHOe JBHkeHue. Ckopocthk. Pacuer mytu u
BpemeHHu JBUkeHud. Tpaekropus. [Ipsmonnneiinoe nsuwxkenue. Bzaumonaeincreue ten. Muepuus.



Macca. IlnotHocTs. 3Mepenue macchl Tena Ha Becax. Pacuer Macchl M 00beMa MO €ro IIOTHOCTH.
Cuna. Cunsl B npupoje: TATOTEHUS, TSDKECTH, TpeHus, ynpyroct. 3akoH I'yka. Bec tena. Csssb
MEXAY CUJION TsbKecTH U Maccol Tena. lunamometp. CroxeHue ABYX CUJI, HaPaBJIEHHBIX 110 OJHOMN
npsimoii. Tpenue. Ynpyras nedopmarus.

@Dponmanvusle 1a00pamopHvle padomul.

3.M3mepeHne macchl Tella Ha phlYaXHbIX BECAX.

4. 3mepenue o0beMa Tena.

5.0mnpeneneHue MIOTHOCTH TBEPIOIO BELIECTBA.

6.I'pagynpoBanue NpyXMHbI U U3MEPEHHUE CUJI TUHAMOMETPOM.

IV [laBJjieHune TBepabIX TeJl, JKHAKOCTei U ra3oB. (21 yac)

Hasnenne. OnbiT Toppuderm. bapomerp-anepona. ATMochepHOe JaBICHUE HAa PA3IMIHBIX BBICOTAX.
3akon Ilackanms. CnocoObl yBenwueHHWss W yMeHbIIeHHs AaBiieHus. JlaBmeHue rasa. Bec Bosmyxa.
Boznymnas o6oio0uka. M3smepenune armocheproro nasineHus. ManomeTpbl. [lopiiHeBo# »KUIKOCTHBIN
Hacoc. [lepenaya naBneHus TBEpABIMU TeIaMU, )KUIKOCTAMM, razaMu. J[eliCTBUE KUIKOCTH M ra3a Ha
MOTPYKEHHOE B HUX Teno. Pacuer naBieHus >XKUAKOCTH Ha JHO M cTeHKU cocyna. CooOuiaromiue
cocyabl. ApxumenoBa cwia. ['uapaBnuueckuii mipecc. IlmaBanme Ten. IlmaBanue cynos.
BosnyxomiaBanue.

®poHTanpHas 1abopaTopHas padoTa.

7.0npeneneHue BRITAIKUBAIONICH CUITBI, IEHCTBYIONIEH HA TTOTPYKEHHOE B KHUIKOCTH TEJIO.
8.BbIsicHEHUE yCIIOBUI TJIABAaHUA TEJIa B )KUIKOCTH.

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

Pa6ora. MouHocts. DHeprus. Kunernueckas sneprus. [loTeHinanbHas sHeprus. 3aKkOH COXpaHEHUS
MexaHndeckon sHepruu. IIpoctele Mexanusmbl. KIIJ[ mexanusmoB. Peruar. PaBHoBecwe cun Ha
peiuare. MoMmeHT cuibl. Polyaru B TexHuke, ObITy M mpupoje. lIpuMeHeHue 3akoHa paBHOBECHS
peiuara K 6;0Ky. PaBeHCTBO paboOT MpH MCMOIB30BAHUH MPOCTHIX MEXAaHU3MOB. «30JI0TOE MPABUIIO»
MEXaHUKH.

dpoHTanpHas JabopaTopHas padbora.

9.BbIsICHEHME YCIOBHUS PABHOBECHS phlUara.

10.0npenenenue KIIJI npu noabeme no HaKJIOHHOM MJIIOCKOCTH.

8 ki1acc

(68 gacos, 2 yaca B HEZIEIIO)

|. TensioBble siBjieHus (25 yacoB)

Buyrpennsis sHeprus. TemmoBoe nBwkenume. Temmepartypa. Temmonepenada. HeobpaTtumocTh
npoluecca temonepeaayd. CBa3b TeMIlepaTyphbl BEIIECTBA C XAOTHUECKUM JBUKEHHEM €ro 4acTull.
CriocoObl M3MEHEHUs BHYTpEHHEH sHepruu. TernonpoBoAHOCTh. KonauuecTBO TEmIOTHL. Y enbHas
terioeMkocTh. KonBekuus. W3myuenuwe. 3akoH COXpaHEHMsI SHEPTMM B TEIJIOBBIX IPOIECCAX.
[InaBneHue u KpucTaUIM3alMs. Y IelbHas TeIUloTa miuaBieHus. ['paduk nuaBiaeHus U OTBEpIEBaHUS.
[IpeoOpa3oBanue sSHEpPrud MNP HU3MEHEHUSX arperaTHOro COCTOSIHMS BellecTBa. lcmapenue u
KOHJIeHcalus. YJelbHas TeIuioTa HapooOpa3oBaHus U KoHAeHcauuu. Pabora mapa W rasa mnpu
pacmupennu. Kunenue >xuakoctu. BrnaxHocTe Bo3ayxa. TemmoBble OBUTAaTend. DHEPrUsl TOILIUBA.
VY nenbHas TEIIOTa CrOPaHUS.

Arperatnbie cocrosiHus. [IpeoOpasoBanue sHeprum B TemaoBbiX aBurarensx. KIIJ[ Temmosoro
JBUTATES.

®poHTanbHas 1abopaTtopHas padoTa.

2.CpaBHEHHE KOJIMYECTB TEIUIOTHI IPU CMENIMBAHUU BOJIBI PA3HOM TEMIIEpaTyphbl.

3.M3mepeHne yaenbHON TEIIOEMKOCTH TBEPAOTO TeNa.

I. DiiekTpUyecKkne sIBJIEHHs H 3JIEKTPOMArHUTHBIE siBjenns (34 yaca)

OnexTpu3anus Tel. OJIEKTpUYEeCKUM 3apsan. BzammopnelictBue 3apsnoB. J[Ba BHIA 3IEKTPUUECKOTO
3apsafa. J{MCKpeTHOCTb 3JIEKTPUUYECKOTo 3apsAja. OJEKTPOH. 3aKOH COXPAaHEHUsS JJIEKTPUUYECKOTO
3apsiia.  DnekTpudeckoe moiie. OnekTpockon. CtpoeHue artomMoB. OOBSCHEHHE 3JIEKTPUUYECKUX
aBiIeHUN. [IpOBOJHMKM M HENPOBOJHUKM DJIEKTpuuecTBa. JIeiicTBHE SIEKTPUYECKOTrO I0JIs Ha
IEKTPUUECKUE 3aps/Ibl.



[TocTOSIHHBIN ANIEKTpUYECKH TOK. VICTOYHWKM DSJIEKTpUUYECKOTO TOKa. HocuTtenn cBOOOIHBIX
UIEKTPUYECKUX 3apsI0B B METaUIaxX, >KMJIKOCTAX M Tra3axX. JJEKTpUYecKas LIENb U €€ COCTABHbIE
yactu. Cuna Toka. Enunnnel cunel Toka. AMnepmerp. M3mepenue cuisl Toka. Hanpsokenne. EnnHunsl
HanpspkeHus. BonbrMerp. M3mepenne HanpskeHus. 3aBUCUMOCTb CHJIBI TOKA OT HAIPSDKEHUS.
Conpotusnenue. Enqununsl conpotusieHus. 3akoH OMa A ydacTka JIeKTpuueckod nenu. Pacuer
COIPOTHUBIIEHUSI IPOBOJAHMKOB. YJENbHOE conpoTuBieHHE. I[Ipumeppl Ha pacueT COINpPOTUBIICHUS
IIPOBOJTHUKOB, CUJIbI TOKA U HanpsbkeHus. PeocraTsl. IlocnenoBarensHoe U apajuiebHOE COEANHEHUE
MPOBOJIHUKOB. [IeHCTBUS 3IEKTPUUECKOTO TOKA

3akon J[xoyns-Jlenma. Pabora anekTpudeckoro Toka. MOIIHOCTh AJIEKTPUYECKOTO TOKA. EXUHUIIBI
paboTBI DIEKTPUYECKOTO TOKA, MPHUMEHsEeMble Ha NpakTuke. CYETYHK HIIEKTPUYECKOW SHEPIHH.
DnexkTpoHarpeBaTelibHbIe PUOOPHL. Pacuer anekTposHepruu, noTpediasieMoil OBITOBEIME TPUOOpaMHU.
HarpeBanue npoBOJIHUKOB 3JEKTpUUECKUM TOKOM. KoanuecTBO TEmIOThl, BbIAEIIEMOE IPOBOAHUKOM
¢ TokoM. Jlamma HakanuBanus. Koporkoe 3ambikanue. IIpemoxpanurenn. MarHuTHOE TOJIE.
MarautHoe 1oJie TPAMOTO TOKAa. MarHuTHble JMHUM. MarHuTHoe WOJie KaTyIIKH C TOKOM.
DONeKTpOMarHuThl M UX MpuMeHeHus. [locTosHHble MarHuThl. MarHuTHOE I10JI€ TOCTOSTHHBIX
MarHuToB. MarnutHoe mnosie 3emiu. JleficTBME MarHMUTHOTO IO Ha IPOBOJHUK C TOKOM.
DNeKTpUYECKUHN ABUTATENb.

@ponmanvusle 1ad6opamopHvie padomut.

4.Coopka 3IEeKTPUUECKOH IIeNH U U3MEPEHHE CUIIbI TOKA B €€ Pa3INYHbIX yJacTKax.

5.M3Mepenue HanpsKeHUs Ha PA3IMYHbIX YYACTKaX 3JIEKTPUYECKON LIETIH.

6.PerynupoBanue CHIIBI TOKa pEOCTAaTOM.

7.I3mepenne conpoTUBIIEHUS MPOBOIHUKA ITPHU MIOMOIIY aMIIepMeTpa U BOJIbTMETPA.

8.M3mepeHune MOIHOCTH U PabOTHI TOKA B AJIEKTPUIECKO JTaMIIe.

9. COopKa AIIeKTpOMarHuTa 1 UCTIBITAHNE €TO JACHCTBHSL.

10. M3yueHwne AIIeKTPUUYECKOTO IBUTATENS IIOCTOSTHHOTO TOKa (Ha MOJICIH).

I1l. CBeroBbie siBjeHus. (9 yacon)

Hcrounuku cBera.

[IpsmonuHeliHOE pacnpoCTpaHEHUEe, OTPAKEHUE U TpeloMIIeHHE cBeTa. Jlyd. 3akoH OTpakeHHs
ceera. Ilmockoe 3epkano. JIuuza. Ontmueckas cuia JuH3BL M300pakeHHE aaBaeMoO€ JIMH30M.
N3mepenune ¢oxycHOro paccTosiHus cobupatromei auH3bl. Ontudeckue mpubopsl. [71a3 u 3peHwme.
Oukn.

Dponmanvuvle 1a60pamopHsle padomel.

11.13y4yeHune 3aKOHOB OTPAKEHUS CBETA

12.HabnroneHue siBICHUS MPEIOMIICHHSI CBETa

13.ITonyueHue n300paskeHUst MPY TOMOIITH JIMH3HI.

Pe3eps -2uac

9 kaacc

(68 uacos, 2 yaca B HeIEIIO)

|. 3akonbI B3auMoaeiicTBHA U ABHKeHHs TeJl. (25 yacoB)

MarepuanbHas Touka. Tpaekrtopus. Ckopocth. Ilepememenne. Cucrema otcuera. OmnpeneneHue
KOOpJIUHATBl JBWKYILEro Tena. ['padmky 3aBUCUMOCTHM KHHEMATHYECKHX BEJIMYUH OT BPEMEHHU.
[IpsimonuHeitHOe  paBHOYCKOpeHHOE  ABMKeHHE. CKOpPOCTh  pPaBHOYCKOPEHHOTO  JIBHKEHHSI.
[lepemenienne npu paBHOYCKOPEHHOM JABM>KEHHH. OmpeneraeHue KOOPIWHATHI JIBHXKYIIETO Telna.
I'padbmku 3aBUCUMOCTH KHHEMATHYECKUX BEIWYMH OT BpeMeHHU. YckopeHue. OTHOCHUTENbHOCTh
MEXaHU4EeCKOTO JBWKeHUA. HepuuanbHas cucreMa OTCUeTa.

IlepBrrit 3akoH HprotoHa. Bropoii 3akon Hetotona. Tperuit 3akon Heiorona. CBoOonHOE maseHue
3akoH BcemupHoro Ttarotenus. KpuBonuHeliHOe nBMKeHHE JIBKeHHME TIO OKpPYKHOCTH.
UckycctBennble ciyTHUKH 3emiu. Pakersl. Mmnynbe. 3akoH coxXpaHeHUsi MMITyJibca. PeakTuBHOE
nBukeHue. JIBmkeHne Terna OpOIIEHHOTO BEPTHUKAIBHO BBepX. [[BukeHHE Tena OpOIIEHHOTO IO
yIJI0M K TOPU3OHTY. [[BrKeHUe Tena OpPOIIEHHOTO TOPU30HTAIBHO. Y CKOPEHUE CBOOOHOTO TMaeHUS
Ha 3emJIe U IpYrux IIaHeTax.

@ponmanvusle 1a00pamopusvle padbomal.

1. UccnenoBanre paBHOYCKOPEHHOTO JIBIDKEHUS 06€3 Ha4allbHOM CKOPOCTH.



2.I3MepeHne yCKOpeHus: CBOOOHOTO MaJCHUsI.

Il. Mexanuueckne KoJjiedanusi 1 BOJHBL 3BYK. (10 yacoB)
Mexannueckue konebanus. Amurtyna. [lepuoa, yactora. CBoGomHble Konebanus. KonebarenpHble
cUCTeMbl. MasATHUK. 3aBHCHUMOCTb II€pHOJa W YacTOThl HUTSHOTO MAasATHHKA OT JJUHBl HUTH.
[IpeBpaimenue »HEPrUuM MpH KOJICOATEIHHOM ABIKEHHH. 3aTyXalolue KoJjiebaHusi. BbIHyXIeHHbIE
Kosebanusa. Mexanndyeckue BOJHBL JlnuHa BoiHBL [IpononbHble M monepeyHble BOJHBI. CKOpPOCTh
pacripocTpaHeHus BOJHBL 3BYK. BeicoTa u TeMOp 3Byka. I'pomkocTh 3Byka/ Pacpoctpanenue 3Byka.
Ckopoctb 3Byka. OTpaxkeHue 3Byka. Jxo. Pe3oHaHc.

®poHTanpHasg 1abopaTopHas padorta.

3.HccrnenoBanue 3aBUCMMOCTH TIEPHOJAa M YAaCTOTHl CBOOOJHBIX KOJEOAHUN MaTeMaTHYECKOTO
MasiTHUKA OT €0 JJIUHBL.

I11. DiekTpomaruutHble siBjieHus. (174acoB)

JlelicTBrE MarHUTHOTI'O I0JI Ha AJIeKTpruueckue 3apsaasl. ['paduyeckoe n3o0pakeHne MarHuTHOro
noysi. HampaBnenue Toka u HarpaBieHHEe €ro MarHUTHOTO nosisi. OOHapy>KeHHEe MarHUTHOTO TIOJIS 110
€ro JeMCcTBUIO Ha ANeKTpruueckuil Tok. [IpaBuio neBoil pyku. MarHuTHBINA MOTOK. DIEKTPOMarHUTHas
MHIYKIUS. SIBI€HUE JIEKTPOMAarHuTHOM MHAYKIMH. [loydyenne nepeMeHHOro JeKTPUIECKOro TOKa.
OnexTpoMarHuTHoe noje. HeonHopoaHoe M HEOAHOPOJHOE MoJie. B3auMOCBsA3b 3JIEKTPUUYECKOTO U
MarHUTHOTO MOJIeH. DNeKTpOoMarHuTHble  BOJIHBL. CKOPOCTH PacnpOCTPAaHEHMs JIEKTPOMAarHUTHBIX
BOJIH. DJIEKTPOIBUTATENb. DJIeKTporeHeparop. CBET — 2JIEKTpOMarHuTHas BOJIHA.

®poHTanpHas 1abopaTopHas padoTa.

4.V3ydeHune SIBJICHUS DJIEKTPOMArHUTHOW UHIYKIIUH.

I V. Ctpoenue atoma u atomuoro siipa (11 yacon)

PagmoaktuBHOCTh. Anb(a-, O6erra- M ramma-uziaydeHue. ONBITHI IO pPacceUBaHMIO allb(a-yacTHILI.
[Inanerapnas monens aroma. AtomHOe Anpo. IIpoToHHO-HEWTpOHHAs Mozenb sapa. MeToasl
HaOJIOJIEHUST U PETUCTpallUU yacThll. PagunoakTHBHBIE MpeBpalieHusl. DKCIIEPUMEHTATbHBIE METO/IBI.
3apsn sapa. MaccoBoe uucio saapa. Snepusie peakuuu. Jlenenue u cuntes aaep. CoxpaHeHue 3apsaa
W MacCOBOI0 4HCIa INpHU ANEpPHBIX peakuusax. OTKpeITHE NPOTOHA M HEUTPOHA. SINEpHbIE CHIIBIL.
OHeprus CBA3M YaCTHUIL B sIJIpe.

Oueprus cBs3u. Jledekt macc. Brimenenue sHepruu npu AeIeHUU W CUHTE3e sifep. Vcrmonp3oBanue
snepHo¥t sHepruu. Jlozumerpus. Snepueiii peaktop. IIpeoOpazoBanne BHyTpeHHEH 3Hepruum sjaep B
AIEKTPUUYECKYIO SHEPrut0. ATOMHas sHepreTuka. TepmosiaepHbie peakiiui. buosornueckoe nencTaue
paguanuu.

V. Ctpoenue u 3Bojouus Beesennoii (5 yacos)

CocraB, ctpoenue u npoucxoxiaeHue ComHeuHoil cucrembl. bosbiine tena COMHEYHOU CHUCTEMBI.
Marneie Tena ConHneunoit cucremsl. CTpoenue, uznydenue u sBoJironusa CosHia u 38e31. CTpoeHue u
3BoJIIONHA BeeneHHo.

1. ®wuswuka. 9 xi.: yueb. st oomeoodpazosart. yupexaenuit. / A.B. [1éppikun, E.M. I'yrHuk M.:
Hpoda, 2019.

2. O®wusuka. 8 ki1.: yueO. 1t oduieodpazosat. yupexxaenuid. / A.B. [1épeimkun, E.M. I'ytHIK M.
Hpoda, 2019.

3. ®wusuka. 7 xi1.: yue0. 1 oduieodpazosar. yupexxaenuid. / A.B. [1éppiukun, E.M. I'ythHuk M.:
Hpoda, 2018.

4. ®duzwuka. 9 knacc: noypouHsle wiaHsl Mo yueOHuky A.B. [1épbimkuna, E.M. I'yTHuk / aBT.-coCT.
H.JL.Ilenareliuenko. — Bosrorpan: Yuurens, 2020. — 230 c.

5. ®wusuka. 8 Kiacc: NoypouHsle miansl no yueOHuky A.B. [1€ppimkuna, E.M. I'yTHUK / aBT.-cOCT.
H.JL.Ilenareliuenko. — Bosrorpan: Yuurens, 2019. — 230 c.

6. ®wusuka. 7 Kinacc: NoypouHsle miansl no yueOHuky A.B. [1€peimkuna, E.M. I'yTHUK / aBT.-cOCT.
H.JI.Ilenareliuenko. — Bosrorpan: Yuurens, 2018. — 271 c.



7. ®wusuka: 3amaunuk: 9 — 11 ki1.: Yuebd. mocobue amns oOmeoOpazoBar. yued. 3aBeaeHuil. — M.:
Hpoda, 1996. — 368 c.: un. — (3agaunuku «Ipodsi»).

8. ®wmsuka. Tectol. 7 — 9 knaccel. Kabapaua O.®D., Opnos B.A. Yue6H. - meToa ocodue. — 4-¢ u3.,
crepeotur. — M.: JIpoda, 2000. — 96 c.: w.

9. dusuYecKHii SKCIIEPUMEHT B CpeaHel mKkoye: Mexanuka. MomnekynspHas pu3nka.
Onexrpoaunamuka / [llaxmaes H.M., [lTunos B.®. — M.: [Ipocseiienue, 1989. — 255 c.: un. — (b-kxa
yuuTens Qu3nKn).

Humepnem-pecypcot:

1.bubnmroTeka — Bce mo npeamety «®Pusukay. — Pexxum nocrymna: http://www.proshkolu.ru
2.BuzneoonsiThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3.Enunas koiuiekuus mudpoBbIX 00pa3oBaTeinbHBIX pecypcoB. — Pexum pocryna: http://school-
collection.edu.ru

4. HTepecHble MaTepuaibl K ypokaM (HM3HWKH 10 TeMaM; TECThI [0 TeMaM; HarJsIHbIE MOCOOUS K
ypokam. — Pesxxum nocryna: http://class-fizika.narod.ru

5. [ludpossie 0OpazoBaTenbHbIe pecypchl. — Pexxum noctyma: http://www.openclass.ru

6. DekTpoHHbIe yueOHUKH 10 du3uke. — Pexxum noctyna: http://www.fizika.ru

Hudghopmayuonno-kommynukamueHnsle cpeocmaea:

1.Ot1kpsiTas ¢pusuka 1.1 (CD).

2.KuBas puszuka. YuebHO-MeToqudecknii KoMmruiekT (CD).

3.01 myra g0 naszepa 2.0 (CD).

4.bonpmas sanukionenus Kupwina u Medoaus (Bce nmpenmetsi) (CD).
5.ButpyansHbie 1abopatopHbie paboTsl o ¢usnke (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/
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