IIpunoxxenue 7

k npukazy 'bOY HAO «Cpennsis mikomna Ne 4
r. Hapesin-Mapa ¢ yrimyOneHHBIM U3y4eHUEM
OTJICIbHBIX MTPEIMETOB

o1 01.09.2022 Ne 217

«O0 yTBepKICHUH pabOYUX IPOrpamMm
LenTpa 0OpazoBaHus €CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKON HampaBieHHocTel «Touka pocta»
B 'BOY HAO «Cpennsist mikona Ne 4 r.
Hapbsn-Mapa ¢ yrinyOieHHbIM U3yueHueM
OTJIETTbHBIX MPEIMETOBY

PaGouyasi nporpaMMa ecTeCTBEHHOHAYYHOH M TEXHOJIOTMYECKOM HANIPABJIEHHOCTEM
no ¢pusuxe 1 10-11 knaccos
€ HCNOJIb30BaHUEM 000py/I0BaHUs lleHTPa o0pa3oBanusi «Touka pocra»

IlosicHUTEe/IbHAA 3aMCKa

Pabouas mporpamma eCTECTBEHHOHAyYHOM UM TEXHOJOIMYECKOH HalpaBJIEHHOCTEH 110
¢usnke c ucmonb30BaHMEM 000pynoBaHusa LeHTpa «Touku poctay ans yd4eOHOro MpeaMmera
«Du3suka. bazoseiit yposenb. 10-11 kiaccen» cocraBnena Ha ocHoBe @PI'OC COO wu pazpaborana B
COOTBETCTBUH C:

e ®denepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit @enepanun» (¢ U3M. 1 A01., BcTyn. B cuity ¢ 01.09.2020);

e TpeboBaHusAMH PeepanbHOro0 rocylapCcTBEHHOr0 00pa30BaTENbHOIO CTAaHAApTa
OCHOBHOT0 o00mero ob6pa3oBanus (yTB. mpukazoM MuHuUCTEpcTBa 00pa3oBaHUs M HAYKHU
Poccuiickoii ®enepannu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoproMm HaumoHanpHOro mnpoekta «OOpa3oBaHue» (yTB. MPE3UTUYMOM
Cosera npu lIpesunente P® mo crparernueckoMy pa3BUTHIO W HallMOHAJBHBIM IPOEKTaM,
npoTokoa ot 24.12.2018 Ne 16);

e TocymapcrtBennoir  mporpamMmoii  Poccuiickon ~ ®Penepaunu  «Pa3surtue
o6pazoBanusi» (yrB. IlocranoBnenuem IlpaButensctBa PD o1 26.12.2017 Ne 1642 (pen. ot
22.02.2021) «OO0 yTBepkACHHH TOCyAapCTBEHHOM mnporpamMmbl Poccuiickoit ®Penepanuu
«Pa3Butue oOpa3oBaHU»;

e  aBTOPCKOW NpOrpaMMoil OCHOBHOro oOmiero oOpa3oBaHusi mo ¢usuke ans 7-9
kiaccoB (A. B. Ilépeimkun, H.B. ®unonosuy, E.M.I'ytauk, M., «/Ipodar, 2015 1.);

e  y4eOHBIM IJIAHOM M OCHOBHOI oOpa3oBaTenbHOi porpammel [ BOY HAO “ CII Ne
4 r HappsinH-Mapa ¢ yriay0JieHHBIM H3y4eHHUEM OTAEIbHBIX IPEIMETOBY;

e MeroauuecKUMH PEKOMEHJAIUAMH 1O CO3JaHUI0 U (QYHKIHMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OpPraHU3AIUAX, PACIONOXKEHHBIX B CEJIbCKOM MECTHOCTHM M MallbIX
ropojax, IeHTpoB 00pa30BaHUS €CTECTBEHHOHAYYHON M TEXHOJOIMYECKOW HampaBIEeHHOCTEN
(«Touka pocta») (YTBepIeHbl pacnopsbkeHHeM MuHucTepcTBa HpocBemeHus Poccuiickoit
Ddenepanuu ot 12 suBaps 2021 r. Ne P-6).

e @wusuka. PabGoume mporpammbl. IIpenmerHas JMHHMA ~ y4eOHHUKOB  CEpHH
«Knaccuueckuii kype». 10 — 11 xmacesl. ABrop:A.B.IllaranuHa.

1



Peanuzanust paboueil y4eOHOH NpPOrpaMMBbl OCYIIECTBIISIETCS C IOMOIIbIO y4eOHUKOB:
«Duzukay mga 10 m 11 xmaccoB naunHum «Kiaccuueckuit kype» aBtopoB [.S1.Msikuiiena,
b.b.byxosneBa, H.H.Corckoro, B.M.Uapyruna mnox pemaknueir H.A.IlapdenbrheBoii). M.
«ITpocsemennen, 2020.

[Iporpamma  ompenensier  coAepKaHWE M CTPYKTypy  ydeOHOro  Marepuaia,
MOCIIE0BATEIBHOCTh €r0 W3y4YeHHs], yTH (OPMUPOBAHUS CUCTEMbl 3HAHUN, YMEHHUH U CIIOCOOOB
JESATEIIbHOCTH, PA3BUTHS, BOCIIUTAHUS M COLUAIN3ALNY YUalTUXCS.

Co3nanue ueHtpa oOpaszoBanus «Touyka pocTa»  mpeAnoyiaraer  pa3BUTHE
oOpasoBarenbHOW HMHPPACTPYKTYpHl 0011e00pa3oBaTeIbHON OpraHu3alui, B TOM YHCIIE
OCHaleHHe 0011e00pa3oBaTeIbHON OpPTaHU3AIUN:

e 00OpyaoBaHUEM, CpeICcTBaMU OOYYECHHS M BOCIHTAHHUS AN U3y4deHUs (B TOM
qucie KCIEPUMEHTAIBHOTO) peaMETOB, KypCOB, U CLUIUTNH (Monmymeit)
€CTECTBCHHOHAYYHOW HAINpPaBICHHOCTH IPU pealln3alid OCHOBHBIX 00IIe00pa3oBaTeIbHbIX
OporpaMM H JIOTIOJHUTENBbHBIX OO0HIe00pa30oBaTeNbHBIX MPOrpaMM, B TOM YHCIE s
pacmmpenus cojepxanus yaeonoro npeamera «dusukay;

e o0opyaoBaHHEM, cpeIcTBaMHU OOY4YEeHHS ¢ BOCHHUTAHUS [Js pealu3aluu
POTPaMM JONOJHUTEIBHOTO 00pa30BaHus €CTECTBEHHOHAYYHOM HalpaBIeHHOCTEH;

e KOMIBIOTEPHBIM U UHBIM 000PYOBAHHUEM.

[Ipodunbubli KOMIIEKT oO0oOpynoBaHus obOecneunBaeT 3G(PEKTUBHOE JOCTHUKEHUE
00pa3oBaTeNbHBIX PE3YyJIbTaTOB OOYYaIOIIMMHUCA [0 IporpaMMmaM €CTECTBEHHOHAy4YHOMH
HaIpPaBJICHHOCTH, BO3MOKHOCTh YINIYOJIEHHOTO U3Y4YEHUsS OTACNIbHBIX IPEAMETOB, B TOM YHUCIIE
Uit GOPMHUPOBAHHS M300PETATENHCKOTO, KPEATUBHOTO, KPUTHYECKOTO MBIIIJICHUS, Pa3BUTHS
(GyHKIIMOHATBHOW TPAMOTHOCTH Yy OOydYaromuxcs, B TOM YHCIE€ €CTECTBEHHOHAay4YHOU U
MaTEMAaTUYECKOU.

DKCIEpUMEHT SIBISETCS MCTOUYHMKOM 3HAHUN M KPUTEPHEM HMX HCTUHHOCTH B HayKe.
Konuenuust coBpeMeHHOro 0Opa3oBaHHS IOJpPa3yMeBaeT, 4YTO B Yy4eOHOM OSKCIIEPUMEHTE
BEIYUIYI0O pPOJIb JOJDKEH 3aHSITh CaMOCTOSTEIbHBIA HCCIIEIOBATEIbCKUN YUCHUUYECKUUN
skciepuMeHT. COBpEMEHHBIE SKCIIEPUMEHTAJIbHBIE HCCIENOBaHUS MO (U3UKE YK€ TPYAHO
NpeJCTaBUTh 0€3 MCMOJIb30BaHUS HE TOJBKO aHAJIOTOBBIX, HO U IU(POBBIX H3MEPUTEIBHBIX
npubopos. B @enepanpbHoM rocynapcTBeHHOM oOpa3oBaTenbHOM cTangapte (mainee — OI'OC)
OpONMHMCAHO, YTO OJHUM W3 YHUBEpCaJbHbIX YyueOHBIX jaeicTBuil (manmee — VYVY]),
NpuoOpeTaeMbIX YYallUMHCS, JOJKHO CTaThb YMEHHE «IPOBEAECHHUS OIBITOB, HPOCTHIX
AKCIIEPUMEHTAIbHBIX MCCIENOBAHUM, NPSAMBIX MU KOCBEHHBIX H3MEPEHUN C HMCIOJIb30BAHUEM
AQHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.

Yu4eOHbIl dKCepUMEHT Mo (U3UKe, TPOBOAUMBIA Ha TPAJUIMOHHOM OOOPYIOBaHUU
(6e3 mpumeHeHUs UPPOBBIX Ta0OPATOPHUI), HE MOXKET B MOJHON Mepe 00eCTeynuTh pelieHue
Bcex 0o0pa3oBaTeNbHBIX 3a7a4 B COBpeMEeHHOU mikoine. CloXUBIIasCA CUTyalus o0ycloBleHa
CYIIECTBOBaHUEM psijia IpoOIeM:

® TPAAWIIMOHHOE IIKOJbHOE OO0OpYIOBAaHME WH3-32 OTPAHUYECHHS TEXHHUYECKUX
BO3MO>KHOCTEHN HE MO3BOJISIET IPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIENOBAHMUS;

® JUINTENbHOCTh MPOBEAEHUS (PU3NUECKUX HCCIEAOBAHUM HE BCErja corjacyercs ¢
JUTUTETBHOCTHIO YIEOHBIX 3aHATUH;

® BO3MOKHOCTbh IPOBEJEHUS MHOTUX (PU3NYECKUX HCCIIEIOBAaHUN OrpaHUYMBAETCS
TpeOOBaHUSIMH TEXHUKH O€30TaCHOCTH U JIp.

Hudposas naboparopusi KapJUHAIBHBIM 00pa30M HM3MEHSET METOJIUKY M COJIEpKAHUE
HKCIEPUMEHTAIBHON NESATEIbHOCTH U IMOMOTaeT pPEIIMTh BbIIIENEPEUUCICHHbIE MPOOJIEMBI.
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[upokuii crekTp NUPPOBBIX NATYUKOB MO3BOJSET ydYaNIUMCS 3HAKOMHTBLCA C MapaMeTpamu
(bU3MYECKOT0 SKCIEPUMEHTA HE TOJbKO Ha KAYECTBEHHOM, HO U Ha KOJUYECTBEHHOM ypoBHe. C
noMoupl0 U(poBoil 1abOpaTOPUKM MOXKHO MPOBOAMTH JUIMTEIbHBIH SKCHEPUMEHT Ja)xe B
OTCYTCTBHHM 3KcnepuMeHTaropa. [Ipu 3ToM u3mepsiemble JaHHBIE U PE3yJbTaThl UX 00pabOTKU
O0TOOPaXKAIOTCS HEMTOCPEACTBEHHO Ha YKpaHEe KOMIIbIOTEpa.

B npouecce popmMupoBaHus 3KCiepuMEHTaIbHBIX YMEHUM 10 (U3UKE ydalIUiics yIUTCS
peACTaBIATh HH(OPMAIUIO 00 UCCIETOBAHUH B YETHIPEX BUIAX:

e B BepOalbHOM: OINHUCHIBATh OSKCIEPUMEHT, CO3/JaBaTh CJIOBECHYI MOJICIb
JKCIEpUMEHTa, (PUKCUpOBaTh BHHUMaHUE Ha HU3MepAEMBIX (U3UYECKUX  BEJIMYHHAX,
TEPMUHOJIOTUH;

e B Ta0JIUMYHOM: 3aIOJHATH TAOJMIIBl JAaHHBIX, JEXKAIIMX B OCHOBE IMOCTPOCHHUS
rpa¢ukoB (IpU 3TOM Yy YyYalUXCSd BO3HUKAeT MNEPBHUYHOE IMpEACTaBICHHE O MacmTadax
BEJIUYUH);

e B rpaduyeckoM: CTPOUTh rpaduKd MO TAOJIMYHBIM JAHHBIM, YTO IO3BOJISIET
nepedT K Bbl- JBMKCHHIO THUIOTE3 O XapakTepe 3aBUCHUMOCTH MEXIYy (U3UUYECKUMHU
BEJIMUYMHAMU (TIPU ITOM YUHUTEIb IMOKA3bIBAE€T MPEUMYIIECTBO B BU3YyaJIU3allMM 3aBUCUMOCTEN
MEXy BelU- YNHAMU, HATJISAITHOCTh U MHOTOMEPHOCTD);

e B AHAJIUTHYECKOM (B BHUJE MAaTEeMaTUYECKUX YpaBHEHUM): MPUBOAUTH
MaTEMaTUYeCKOe ONMMCAHHUE B3aWMOCBS3U (PU3NYECKUX BEIWYUH, MaTEMaTHYeCKoe 0000meHne
MOJy4YEeHHBIX PE3yJIbTaTOB.

[lepexox k KaxJaoMy OJTamy HpeJCTaBleHUs HHPOpMalMU 3aHUMAET JOCTATOYHO
OoJbIION TPOMEXKYTOK BpeMeHH. besycnoBHo, B 7—9 kjaccax 3TOT mpolecc HeoOX0oIuM, HO B
CTapIIUX KJIaccax 3TO BpeMs MOXKHO ObLIO OBl OTBECTH Ha pemieHHe Oojee BaXKHBIX 3amad. B
9TOM IUIaHe HU(POBbIE Ta0OPATOPUH TMO3BOJISIOT CYIIECTBEHHO SKOHOMHTBH BpEeMs, KOTOPOE
MO’KHO MOTPATHTh HAa (HOPMHUPOBAHKE UCCIEAOBATENHCKUX YMEHUN YUAIIUXCS, BBIPAKAOIIHXCSI
B CIIEIYIOIIHUX IEUCTBUSIX:

e ompejerneHue npoOieMbl;

MIOCTAHOBKA HMCCIIEI0BATEIbCKON 3a/1auH;
NJaHUPOBAHUE PEIICHUs 3aJ]1auu;

IIOCTPOEHUE MOJIEIIEH;

BBIJIBUKEHHUE TUIIOTE3;

DKCIIEPUMEHTAJIbHAS NIPOBEPKA TUIIOTES;

aHalin3 JaHHBIX YKCTIEPUMEHTOB WJIN HAOIIOICHUI;

e (¢dopmyIHpoBaHUE BHIBOIOB.

[Tocneguue TrToOnmBl y ydammxcs HaOMOJaeTcs HU3Kas MOTHUBAIMS HU3YYCHHS
€CTECTBEHHOHAYUHbIX JUCUUIJIMH M, Kak CJEACTBHUE, IaJeHHe KadecTBa 0Opa3oBaHUS.
[udpoBoe yuebHOE 00OpYyIOBAaHHE IMO3BOJIAET YYALIMMCS O3HAKOMHUTBHCA C COBPEMEHHBIMU
METOJaMH MCCIIE0BAaHUsI, TPUMEHSIEMbIMU B HAayKe, a YUYUTEI — NPUMEHSITh HA NPAKTHUKE
COBpPEMEHHBIE II€Iaroruyeckue TexHoJoruu. Ilo3TomMy riaBHONH COCTaBISIOLIEH KOMILIEKTa
«Toukoil poctay sBIAAIOTCA HU(POBHIE Ta0OPATOPUH.

VYyeOnas nporpamma 10 - 11 xmaccoB paccuurtana Ha 136 4 3a aBa roga usydeHus (mmo 2
yaca B HEJICNIO B KKIOM KJI1acce)



Ilnanupyemble pe3yJibTaThI
0CBOeHHUS Y4eOHOro npeamera «®U3uka
C OMMUCAHMEM YHHUBEPCAJbHBIX YYeOHBIX IeHCTBHI, JOCTUTaeMbIX 00yYAI0IIUMHUCHA

JINYHOCTHBIE pPe3yJbTaThI
JIMYHOCTHBIMU pe3yjbTaTaMU U3ydeHHUs npeamera «Duznuka» ABIAIOTCSA CIENyHOLINE
YMEHUS:

® 0CO3HaBaTh €JUHCTBO U LEJIOCTHOCTh OKPYXAIOIIEro MUpa, BOZMOXKHOCTH €r0
II03HABAaEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTH)XKEHUI Hayku. [locTeneHHO BhICTpauBaTh
COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHHUE!

- BbIPa0aThIBaTh CBOM COOCTBEHHBIE OTBETHl HAa OCHOBHBIE >KU3HEHHBIE
BOIIPOCHI, KOTOPbIE CTABUT JINYHBIN KU3HEHHBIH OIBIT;

- YUUTHCS TPHU3HABaTh NPOTHUBOPEYMBOCTH W HE3aBEPIIEHHOCTh CBOMX
B3TJIAJI0B Ha MUP, BO3MOXXHOCTh UX U3MEHCHHS;

- YUUTBCSl HCMOJB30BaTh CBOM B3Il HAa MHUP I OOBSCHEHHUS
pa3IUYHBIX CUTYalUi, pEIIeHHs] BOZHUKAIOIUX IPOOIEeM U U3BJICUEHHUS )KU3HEHHBIX YPOKOB;

® 0CO3HaBaTh CBOM HHTEPECHI, HaXOJWTh W U3Yy4yaTh B YYEOHHKAx IO pPa3HBIM

npeaMeTaM Marepuall, MMEIONIMH OTHOIICHHE K CBOMM HHTepecaMm. Vcmoib30BaTh CBOM
UHTEpeChl A BbIOOpa HMHIMBHAYaJIbHOH 00pa3oBaTeNbHON TPAEKTOPUHU, MOTEHIHAIbHOU
Oynyueii mpodeccuu U COOTBETCTBYIOMIET0 MPOPUILHOTO 00pa30BaHUs;

e [puOOpPETaTh OMBIT YYACTUS B JeNIaX, HIPUHOCSIIUX MOJIb3Y JIIOISIM;

® OILICHUBATh )KU3HEHHbIE CUTyallMU C TOUKHU 3pEeHUs O€30MacHOro oOpas3a KU3HU
U COXpaHEHHS 3J0pOBbA. YUUThCA BBIOMpPATh CTHJIb  IOBEICHUS, IPUBBIYKH,
oOecneunBaroniye Oe3omacHbIi 00pa3 U3HM U COXpPAHEHUE CBOETrO 3/I0pPOBbS, a TaKXKe
ONM3KUX JTH0JEH U OKPYKAIOIIUX;

® OLEHUBATh SKOJOTMYECKUH PHUCK B3aMMOOTHOLICHMH 4YelOBEKa M HPHUPOJBL.
dopMupOBaTh 3KOJIOIMYECKOE MBILIUICHHE: YMEHHME OLI€HHUBATh CBOIO JAESITENbHOCTh U
MOCTYIIKU APYTHUX JIOJIEH ¢ TOYKU 3PEHHS COXPAHEHUS OKPY)KAroIIeH Cpebl.

MeTtanpeaMeTHble pe3yabTaThl

MeranpeAMEeTHBIME ~ pe3yJibTaTaMu  H3ydeHHs mnpeamera «Dusmka»  SBIsSETCS
dopmupoBanue YVY/I.

PerynasituBubie YY /I

® CaMOCTOSITEIBHO OOHapyXHBaTh M (HOPMYIUPOBATH MPOOJIEMY B KJIACCHOH H
UHJUBUIyaJIbHOW Y4eOHON N1eATeNbHOCTH;

® BBIIBHTaTh BEPCUU pEHICHHUS MPOOJIEMBI, OCO3HABaTh KOHEUHBIH pE3yibTarT,
BBIOMPATh W3 TPEJIOKEHHBIX CPEICTB M HCKATh CaMOCTOSITENIBHO CPEJCTBA JTOCTHKEHUS
LEJIN:

® COCTaBIATH (MHAWBUAYAIbHO WM B TPYIIIE) IJIaH PEIICHUS NMPOOIEMBI;

e paboTas Mo MPeaI0KEHHOMY U (MJIM) CaMOCTOSITEIbHO COCTaBICHHOMY ILIAaHY,
UCIIOJI30BAaTh HAapsAy C OCHOBHBIMH CPEACTBAMH U JIOMOJHHUTENIBHBIC: CIPABOYHYIO
JUTEPATYPY, PU3HUecKre TPUOOPHI, KOMIIBIOTED;

® IUIAHUPOBATH CBOIO MHAUBHUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

e paboTaTh MO CAMOCTOATENBHO COCTAaBICHHOMY IUIaHY, CBEPSASICh C HUM U IIEJIBIO
NeATEeIbHOCTH, UCIIPABIIAsA OMIMOKHU, UCIOJIB3Ys CAMOCTOSATEIbHO OI00paHHbIE CPEACTBA;

® CaMOCTOSITETFHO OCO3HABaTh NPHYMHBI CBOETO Yycliexa WM Heyclnexa |
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HAXOJIUTh CIIOCOOBI BHIXO/1a U3 CUTYAIlMU HEycIlexa,

e YyMeTh OLEHHMBAaThb  CTENEHb  YCHEUIHOCTH  CBOEH  WHIMBHUAYaJbHOU
00pa3oBaTeNbHOMN AEATENbHOCTH;

® J1aBaTh OIEHKY CBOMM JIMYHOCTHBIM KadeCTBAaM M uUepTaM XapakTepa («KaKoB
s1»), OTMPEENATh HAPABICHUS CBOETO PA3BUTHUSA (KKAKUM sl XOUY CTATh», «4TO MHE ISl 3TOTO
HAJI0 CAENaThy).

ITo3naBatenbHbIe YY /[

® aHAJIM3UPOBATh, CPAaBHUBATH, KJIACCUPUUUPOBATH M 0000HIaTh H3YYEHHbIE
MOHATHS;

® CTPOUTH JIOTHYHOE PACCYXACHHUE, BKIIOYAIONIEe YCTAHOBIECHHWE NPHYUHHO-
CIICICTBEHHBIX CBS3CH;

® TIpeACTaBIATH HHPOPMAIUIO B BHE KOHCIIEKTOB, Ta0JIHII, CXEM, TPaQUKOB;

e 1npeoOpa3oBbIBaTh MH(OpPMAIMIO M3 OJAHOTO BHJAA B JAPYroil M BHIOUpATh
yno0Ouyro st cebs popmy pukcanuu u npeacTaBlIeHUs HHPOPMAIUH;

® JCIOJB30BaTh pa3jduyHble BUIBI YTeHUs (U3yyarllee, MTPOCMOTPOBOE,
03HAKOMHUTENIbHOE, TOMCKOBOE), TPUEMBI CIYIIaHUS,

® CcaMOMYy CO3JaBaTh HCTOYHHKHM HH(OpPMAIMM pPa3HOrO THUIA U JJIs Pa3HBIX
ayAUTOpHH, COOTIOIATh MpaBuiia HHPOPMAIIMOHHOW 0€30MTaCHOCTH;

® yYMETh HCIOJIb30BaTh KOMIIBIOTEPHBbIE 1 KOMMYHHUKAIMOHHBIE TEXHOJOTUU KaK
WHCTPYMEHT JJISl IOCTHKEHUS CBOUX IETeH;

e yMeTh BBHIOMpaTh aJaeKBaTHBIC 3ajadye MPOTrpaMMHO-aINapaTHBIE CPEACTBA U
CEPBUCHI.

IMpeamernbie YY

[Ipn oOyuenun ¢uU3UKE ACATEIBHOCTH, CBSI3aHHAS C MPOBEACHUEM (U3UIECKOTO
JKCIEPUMEHTa, OKa3blBaeTCd KOMIUIEKCHOW. OnHa BKIOYaeT B ceOs psAx  dTaloB:
IUTAaHUPOBAHKE, MOJCIUPOBAHNE, BBIABMIKEHUE THIIOTE3, HaOIOIeHne, T0A00p MPUOOPOB |
NOCTPOEHUE YCTAaHOBOK, H3MEpEHMEe, INpeJcTaBlieHHe H 0000meHue pe3ynbTaToB. g
OCBOCHHS YKa3aHHBIX JTaloOB MPUMEHSAETCS OSKCIEPUMEHTANBHBIA METOJN HU3Y4YeHUs
(bu3nUecKux SIBIEHUN U MPOIECCOB.

IIpu mnoaroroBke ywammuxcs 11 kmacca x cnade EI'D mo ¢usuke craemgyet
chopMHpOBaTh y HHMX YMEHHE pellaTh SKCIEepUMEHTalIbHble 3agaud. B mpomecce ux
BBITIOJIHEHHSI MOYKHO TIOBTOPUTH 3HAYUTEIBHBIA 00hEM MPOHIEHHOTO y4eOHOTO MaTepuaa.

Ilpumep sKcnepumenmanbH020 3a0AHUSL.

3akpenuTte k€100 B MTATUBE U YCTAHOBUTE HAKJIOH kE100a TakuM 00pa3oM, 4TOOBI
HIApUK TIPOXOJUI BCIO AUHY kEnoba.

Hcnone3ys umeroniue 3HAHUS, OMpPEIENUTe: a) YCKOpEeHHE Imapuka; 0) CKOpOCTh
HIapukKa B KOHIIe k&mno0a.

VkaxnuTe, KaKk H3MEHSAIOTCS clieaylone (u3nyeckue BEIWYUHBI TPU JIBIDKCHHUH
HIapuka BBepX MO XEM00y: a) CKOpOCTh; 0) yCKOpeHHue; B) MOTEHLIHAIbHAs SHEPrus; T)
UMITYJIBC; J) KHUHETHYeCKas DSHEprus; €) IMOJIHAas MEXaHW4YecKas HJHEpPTHsi B pPealbHBIX
ycloBUAX (¢ y4€TOM TpEHH); K) MOJHAs MEXaHUYecKas SHEpPrusi B MJICANbHBIX YCIOBHUSIX
(6e3 yuéta TpeHus).

Pemenue skciepuMeHTAIBHBIX 3a/1a4 GOPMHUPYET y YUAIIUXCS CIEAYIOLNINe YMEHUS:

® MPOBOAWTH HAOIIOACHUS U OMUCHIBATH UX;
e 3a7aBaTh BOINPOCH M HAXOIUTh OTBETHl HAa HHUX ONBITHBIM NYyTEM, T. €.
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NJIAHUPOBATH BHIIIOJHEHNE MPOCTEUIINX OIBITOB;

® [POBOAUTH IpPSIMbIE U3MEPEHUsI IPH MOMOILIM Haubosee 4acTO MCIOJIb3yEeMbIX
npubopoB;

® MPEJCTABIATH PE3yJbTaThl U3MEPEHUN B BUJE TaOJINII,

e JlenaTh BBIBOJABI HA OCHOBE HAOIIOACHUI;

® HaXOJAWUTh NPOCTEHIINE 3aKOHOMEPHOCTH B IIPOTEKAHUU SBJIEHUN U OCO3HAHHO
UCIIOJIb30BaTh MX B TIIOBCEJIHEBHOM KHU3HHM, COOJIOJas pa3yMHBIE IpaBUiIa TEXHUKH
06€3011aCHOCTH ¥ IPOTHO3UPYsI NOCIIEICTBUS HENPaBUIbHBIX JE€HCTBUII.

Brimonnenne 1abopaTopHbIX paboT PU3NUECKOro MPAKTHKyMa JIOJKHO OBITH CBA3aHO
C OpraHM3anueil camMOCTOATEIBHOM M TBOPYECKOM NEATENbHOCTH Yydalluxcs. BO3MOXKHBIM
BAapUAHT WHIWBHAYAIH3alUH PabOTHl — 3TO MOAO0OP HECTAHIAPTHBIX 33JaHHI TBOPUYECKOTO
XapakTepa, HallpuMep IOCTAaHOBKAa HOBOW jabopaTopHO#l paboTbl. OpUTrHHAIBHOCTE TaKOTO
3aJlaHus 3aKJII0YAECTCA B TOM, YTO YYaIMMICS IEPBBIM COBEPIIACT ONPEACIEHHBIC NEHCTBUS
[0 BBIMOJHEHUIO J1a00opaTopHbli paboThl. [Ipu 3TOM pe3ynapTaT ero 3KCIEepUMEHTaIbHOU
JeATEIbHOCTHU NEpBOHAYAIIbHO HEU3BECTEH HU €MY, HU YUUTEIIO.

dakTUYECKH 3/1€Chb IPOBEPSIETCSs HE CTOJBKO 3HAHUE KaKOro-aubo (u3M4ecKoro
3aKOHA, SBJICHHUS WJM TPOIECCa, CKOJBKO CIOCOOHOCTh YYallerocss K IIOCTaHOBKE U
BBINIOJIHEHUIO (U3MYECKOTo 3KcrepuMeHTa. [IpoBens cepuio HEOOXOAMMBIX HU3MEPEHHH U
BBIYUCJICHUM, OH OLEHMBAET MOIPEIIHOCTH MU3MEPEHUM M, €CIM OHM HEAOMYCTHUMO BEJIUKH,
HaXOJIUT OCHOBHbIE HICTOYHUKH OIINOOK U NPOOYyeT UX YCTPaHUTh.

JpyruM yyamuMmcs Kjacca MOXHO IHPEMJIOKUTh HHAUMBHUAYaJIbHBIE 3aJaHUS
HCCJIEI0BATENIbCKOTO XapaKTepa, B XO0/€ BBIINOJHEHHUS] KOTOPBIX OHHU IMOJy4YaT BO3MOXKHOCTb
OTKpPbITh HOBBIE, HEHU3BECTHbIE 3aKOHOMEPHOCTH WM JaXe co3/aThb H300peTeHue.
CamocTrosiTeIbHOE OTKPBITUE H3BECTHOIO B (PU3MKE 3aKOHA WIIHM «U300peTeHHue» crocoda
u3MepeHust GU3NUECKON BEIUUYUHBI SBISIETCA OOBEKTUBHBIM J10KA3aTE€IbCTBOM CIOCOOHOCTH
yyaluxcs K CaMOCTOSITeJIbHOMY TBOpYECTBY. B pe3ynbTaTe Takoil AesATEIbHOCTH y HHUX
dopMupyeTCst YBEPEHHOCTh B CBOMX MHTEIUIEKTYyaIbHBIX CITIOCOOHOCTSX.

B mporuecce skcrepuMeHTaNbHOIO UCCIIEI0BaHUs (DPU3NUYECKUX SIBICHUI (IIPOLIECcCOB)
1 0000111eHHS TOTYyUYEHHBIX PE3yJbTaTOB ydalluecs JT0KHbl HAyYUThCS:

® yCTaHaBIMBaTh (YHKIMOHAJIBbHYIO CBS3b M B3aMMO3aBUCHUMOCTb SIBICHUHN
(mpo1iieccoB);

® MOJEIMPOBATh ABJIEHUS (MPOLIECCHI);

® BBIABUTATh T'MIOTE3bl, SKCIEPUMEHTAIBHO IPOBEPSATHh UX U MHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTATHI;

e u3yyaTh (U3UYECKHE 3aKOHbBI MU TEOPHH, YCTAHABIMBATh TPAHULbBI HUX
NPUMEHUMOCTH.

KommynukatuBubie YY ]|

e OTCTauBas CBOIO TOYKY 3pEHHS, MPUBOAUTH apryMEHThl U MOJATBEPXKAATh UX
daxTamu;

® yMeTh B JIMCKYCCHHM BBIJIBUTaThb KOHTPApryMeHTHI, IepedpasupoBaTh CBOIO
MBICIIb (BJIaJICHUE MEXaHU3MOM DKBUBAJIEHTHBIX 3aMEH);

® YYUTHCA KPUTUYHO OTHOCHUTHCA K CBOEMY MHEHHUIO, yMEeTh IpHU3HABATh
OIMOOYHOCTH CBOEI0 MHEHHS U €r0 KOPPEKTUPOBATh;

e pas3iuyaTh B TUCBMEHHOW U YCTHOH peyun MHEHHEe (TOUYKY 3peHHs),
JT0Ka3aTesIbCTBa (apryMeHTHI, (PaKThl), TUIIOTE3bl, AKCHOMBI, TEOPHH;
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® yYMETh B3TJISHYTh Ha CUTYAIMIO C MHOU MO3UIUH U JOTOBAPUBATHCS C JIFOJIbMH,

MPUIEPKUBAOIIUXCS HHBIX TOYEK 3PEHUS.
IIpeameTHbIe pe3yabTaThl
BhInycKHUK HAYYHTCS:

e JICMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOI Hay4YHOM KapTUHBI MUpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U TE€XHOJIOTHUM, B
NPaKTUYECKOU NeATEeIbHOCTH JIOCH;

® JICMOHCTPUPOBATh Ha MpPUMEpPAaX B3AUMOCBA3b MEXAY (U3UKONH U JIPyrUMU
€CTECTBEHHBIMH HayKaMu;

® YCTaHABIMBATh B3aUMOCBSI3b CCTECTBEHHOHAYYHBIX SIBJICHUW W MPUMEHSTH
OCHOBHBIC (pH3MUYECKHE MOJIETH I UX ONUCAHUS U OOBSICHEHUS;

® CIMOJb30BaTh HHPOPMAIUIO (PU3HMUYECKOrO0 COJIEp)KAHUA TMPU PEUICHUH
y4eOHBIX, MPAKTUYECKUX, TPOEKTHBIX M  HCCIENOBATEIbCKUX  3ajlady, HWHTETrpupys
UH(}OPMAIUIO U3 PA3TUYHBIX HICTOUHUKOB U KPUTUUYECKH €€ OLEHUBAS;

® pa3nuyaTh U YMETh UCIOJIb30BAaTh B yUeOHO-HCCIEA0BATEIbCKON NEATEIbHOCTU
METOJBl HAyYHOr0 T[O3HaHUs (HaOmroJeHWe, OINHCAaHHWE, W3MEPECHHE, OSKCIEePUMEHT,
BBIJIBJKCHHE TUIMOTE3bl, MOJEIUPOBAHHE U Ap.) U (GOpMBI HAy4HOTO NO3HAHUA ((PaKTHI,
3aKOHBI, TEOPUH), IEMOHCTPUPYS HA MIPUMEPax UX POJb U MECTO B HAYYHOM MO3HAHUH;

® TIPOBOJAHTH MPSAMBIE U KOCBEHHbIE U3MEHEHUS (PU3UUECKUX BEIMYHH, BHIOMpas
U3MEepUTEeNbHbIE MPUOOPHI C YUETOM HEOOXOAUMONW TOYHOCTH M3MEPEHUH, MIIaHUPOBATh XOJ
U3MEPEHHH, TOJIy4aTh 3HAUYCHHE HW3MEpPSIeMO BEIWYMHBI M OICHWBATH OTHOCHTEIBHYIO
MOTPEIIHOCTh MO 3aJaHHBIM (opMyIam;

® TMPOBOAWTH UCCIIECIOBAHHS 3aBUCUMOCTEH MEXAY (HU3NUECKUMH BEIMYMHAMH:
IPOBOJIUTH HM3MEPEHUS W ONPENEsATh Ha OCHOBE HCCIIECNOBAHHS 3HAUCHHE MapaMeTpoB,
XapakTePHU3YIOIKNX JaHHYI 3aBUCUMOCTb MEXAY BEJIUYMHAMH, U JeJaTh BBIBOJA C Y4ETOM
IIOrPEIHOCTH U3MEPEHUH;

® JCIOJB30BATh JJIs OMHUCAHUS XapakTepa MpOTeKaHUS (PU3HMUYECKHX MPOIECCOB
¢dbu3nyecKue BeIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXKY HUMH;

® HCIIOJB30BaTh JJIs OMHCAHUS XapaKTepa MPOTeKaHHs (PU3MUECKHX IMPOIECCOB
(du3uUecKue 3aKOHBI ¢ YIETOM TPAHUI HX MPUMEHUMOCTH;

e pemarh Ka4eCTBEHHBIE 3aJa4d (B TOM UHCIE U MEXIPEIMETHOTO XapaKTepa):
UCIIONB3ysl MOJENH, (U3MYecKue BEIMYMHBI M 3aKOHBI, BBHICTPAWBATh JIOTUYECKH BEPHYIO
IETIOYKY 00BACHEHUS (JI0Ka3aTeIhCTBA) MPEIIOKEHHOTO B 3a/1a4e mpoliecca (IBICHUN);

e pewuaTh pacu€THBIC 3a7a4M C SBHO 3aJaHHON (HU3NUYECKON MOJENbIO: HA OCHOBE
aHaliv3a yCJOBUS 3aJa4u BBIJAEHATH PU3HYECKYIO MOJENb, HAXOAUTh (U3UYECKUE BEITUUNHBI
¥ 3aKOHBI, HEOOXOAMMBIC M JOCTATOYHBIC /IS €€ PEIICHHSs, TPOBOJNUTH PACUETHI U MPOBEPATH
MOJTy4YCeHHBINH pe3yNbTaT;

¢ YVYYWTHIBATh TPaHUIBl MPUMECHEHUS H3YYCHHBIX (HU3UUECKUX MOJENeH mpH
pereHnn GU3NYECKUX U MEXIPEIMETHBIX 3a7aY;

® JWCIOJB30BaTh WHPOPMAIMIO W NMPHMEHATH 3HAHUS O MPHUHIIUIAX PaOOTHl U
OCHOBHBIX XapaKTePUCTHKAX W3YYECHHBIX MAIIWH, NPUOOPOB W JAPYIUX TEXHUYSCKHUX
YCTPOMCTB NI pelIeHus MPAKTUIECKUX, yUeOHO-UCCIEA0BATENbCKUX U MPOSKTHBIX 3a/1a4;

® HCIOJB30BaTh 3HAHUSA O (QU3UUECKUX OOBEKTaX M MpOIleccax B MOBCETHEBHOM
KU3HH Uil o0ecriedeHus: 0e30MacHOCTH TMpU OOpameHUu C MpUOOpaMH W TEXHUYECKUMH
YCTpOHCTBAMHU, JIJISi COXpaHEHUs 3J0POBbSl U COOIIOJIEHUS] HOPM 3KOJOTUUYECKOTO MOBEICHUS
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B OKpYXKarulen cpeae, M IPUHIATUS PEIICHUN B IOBCEIHEBHON KU3HMU.
BBINYCKHHK MOJYYUT BO3MOKHOCTb HAYYHTHCH:

® T[OHHUMATHh M OOBSACHSATH LIEIOCTHOCTh (PU3UUECKON TEOPUH, PA3INUATh TPAHUIIBI
€€ IPUMEHUMOCTH ¥ MECTO B PSIAY APYTUX (PU3HUECKUX TCOPU;

e BIaJeTh NPUEMAMHU IOCTPOCHHUS TEOPETHUYECKHUX [0KA3aTeJIbCTB NPOTEKAHMS
(Gu3nyecKkux SBJIEHUW M IPOLIECCOB HAa OCHOBE IOJYYEHHBIX TEOPETHYECKUX BBIBOJOB U
JI0Ka3aTeIIbCTB;

® XapaKTEpU30BaThb CUCTEMHYIO CBA3b MEXAY OCHOBOIIOJArarOIlMMH Hay4YHBIMU
HOHATUSAMMU: IPOCTPAHCTBO, BpeMsi, MaTepus (BELIECTBO, 10JI€), IBUKEHUE, CUIIA, YHEPTHUS;

® BBIJBUIaTh I'MIIOTE3bl HA OCHOBE 3HAHMUS OCHOBOIIOJIAralOIUX 3aKOHOB;

® CaMOCTOSITEIBHO IJIAHUPOBATH M MIPOBOJIUTH (PU3NYECKHE IKCIIEPUMEHTHI,

® XapaKTepu30oBaTh TJ00aNbHBIE MPOOIEMBI, CTOSIIME TEpe]l YEeIOBEUECTBOM:
SHEPreTHYecKue, ChIpbEBbIe, IKOJIOTUUECKUE, — U POJIb (PU3UKHU B PELICHUU ITUX MPoOIIeM;

e pemiaTh NPAaKTHKO-OPUEHTUPOBAHHBIEC KAYECTBEHHBIE U pacuéTHbIC (hU3NUYECKHE
3a/1auu ¢ BBIOOpPOM (hU3WYECKON MOJENH, MCHOJIb3Ysl HECKONBKO (PU3MYECKUX 3aKOHOB WIIH
dbopMyI1, CBA3BIBAIOIIMX W3BECTHbIE (PU3MUECKHE BEIMYMHBI, B KOHTEKCTE MEXIPEIMETHBIX
CBsI3CH;

® OOBACHATH MNPUHLMIBI pPabOThl M XapaKTEPUCTUKM M3YUYEHHBIX MAalllUH,
npuOOPOB U TEXHUYECKUX YCTPOICTB;

® OOBACHATH YCIOBUS TPUMEHECHHS (U3UYECKUX MOJCNICH TpH peuIeHUun
¢u3mUecKkux 3amad, HAXOAWUTH aJCKBATHYIO MNPEIIOKEHHON 3amade (U3MUECKYI0 MOJENb,
paspeuiath NnpobJieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHWM, TaK U MPU IMOMOLIM METOJOB
OLICHKH.

Mexann4yeckue siBJIeHHSA

® pacro3HaBaTh MEXAHUYECKHE SIBJICHUS U OOBSCHATH Ha OCHOBE MMEIOLMXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS NPOTEKAHMS ITUX SIBIICHUM: PABHOMEPHOE M HEPaBHOMEPHOE
JBHKEHHUE, PABHOMEPHOE U DPABHOYCKOPEHHOE INPSAMOJIMHEHHOE ABUKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO IBUKEHMs, CBOOOJHOE NaJCHHUE TEJ, PaBHOMEPHOE IBUKEHHE MO OKPYKHOCTH,
WHEpLUs, B3aUMOJCHCTBUE TEJ, PEaKTUBHOE ABMXKCHHUE, Iepeladya HaBICHUSA TBEPABIMHU TEIIAMH,
KUAKOCTAMHM M Ta3aMd, aTMOC(EpHOE [aBJieHHE, IUIaBaHUE TeJl, PAaBHOBECHE TBEPABIX Tell,
UMEIOIMX 3aKpPEeIUIEHHYI0 OCh BpalleHus, KojeOaTelbHOE JBHXEHHE, PE30HAHC, BOJIHOBOE
JBUXKEHHE (3BYK);

® ONUCBHIBATL W3YYCHHBIE CBOMCTBA TEI M MEXAaHUYECKUE SBJICHMS, HCIOJb3Ys
¢u3nyeckre BEIMYMHBI: MyTh, MEPEMELIEHHE, CKOPOCTh, YCKOPEHHE, MEepHo]] oOpalleHus, Macca
TeNa, MJIOTHOCTh BEUIECTBA, cuja (CUjla TSXKECTH, CHJIa YIPYTOCTH, CHJIa TPEHMsI), JaBJICHHE,
UMIIYJIbC TeNla, KUHETHYecKas »HHeprus, IOTCHLUAIbHAs »DSHEprus, MexXaHudeckas pabora,
Mexanudeckas wMomHocTh, KIIJI mpu coBepmiennn pabOThI C HCMOIB30BAHMEM IPOCTOTO
MeXaHU3Ma, CHJia TPEeHHs, aMIUIUTY/1a, IEpUOJl U YacToTa KojJeOaHu, AJIMHA BOJIHBI U CKOPOCTh €€
pacipoCTpaHEHUs; MpPU ONUCAHUM NPABWJIBHO TPAKTOBATH (DU3WYECKUN CMBICI HCIOIb3YyEMbIX
BEJIMYMH, UX 0003HAUEHUS U €IMHUIIBI U3MEPEHUs, HaXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE JAAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYMHAMH, BBIYUCIIATH 3HaU€HUE (PU3NUECKON BETMUHHBI;

® AHAJIU3MPOBATh CBOMCTBA TEJI, MEXAaHUYECKHUE SIBJICHHS M IPOLIECCHI, HCIOJIB3Ys
¢u3uueckue 3aKOHBI: 3aKOH COXPAaHEHHsI PHEPIruU, 3aKOH BCEMHUPHOTO TSTOTEHUS, HPUHIMII
CyNepno3uiuu cuil (HaxoxkaeHue paHozencTBytomeil cuiel), [, 11 u Il 3akonsr HetoToHa, 3aKoH



COXpaHEHHUsI UMIyJbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; mpu 3TOM pa3iHyaTh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBHIPAKEHUE;

® pa3IMyaTh OCHOBHBIC NMPHU3HAKK W3YYEHHBIX (DU3MYECKHX MOJIENCH: MaTephalbHas
TOYKa, MHEPIHAIbHAS CUCTEMa OTCUETa;

e pewath 3a7aud, UCHOJB3Ys (PU3HUECKHUE 3aKOHBI (3aKOH COXPAHEHUs SHEPTUHU, 3aKOH
BCEMUPHOTO TATOoTeHUs, npuHuun cynepnoduuuu cwi, I, II u III 3akonsr HeroToHa, 3akoH
COXpaHEHHS UMITYJIbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopMyIibl, CBA3BIBAIOIINE
busnyeckue BeNUYUHBI (MYTh, CKOPOCTb, YCKOpPEHHE, Macca Teja, IJIOTHOCTh BellecTBa, CUJa,
JABJICHHUE, UMITYJIbC TEJIa, KHHETUYECKasl YHEPTHs, TOTEHIIMAIbHAS SHEPTHsl, MEXaHU4YecKasi paboTa,
Mexanuueckass mourHocts, KIIJ[ mpocToro mexanusma, cuiia TpeHHsI CKOJIbXKEHUs, Ko uineHt
TPeHHsI, AaMIUINTYJa, T[EpPHUOJ, M 4YacToTa KoyieOaHWi, JJIMHA BOJHBI M CKOPOCTh €€
pacrnpocTpaHeHHs): Ha OCHOBE aHaIM3a YCJIOBHS 33/Ja4 3aIllMChIBATh KPATKOE YCJIOBHE, BBIIEISATH
(bu3HYECKrEe BEITUYMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIC ISl €€ PEIICHUS, TPOBOJAUTH PACUYEThHI
U OLIEHUBATh PEATbHOCTD MOJIYYEHHOT0 3HAUYeHUS (PU3UUECKOM BEIIMYNHBI.

TenJioBble sIBJIEHUSA

® pacro3HaBaTh TEIJIOBBIC SIBJICHHUS M OOBACHAT, Ha 0aze WMEIOUIMXCA 3HAHUN
OCHOBHBIE CBOMCTBA HJIM YCJIOBHSI MPOTEKAHUS 3TUX ABIEeHUN: nuddy3usi, nu3MeHeHue oodbema Tei
MIpU HarpeBaHUU (OXJIAXKIACHUH), OOJIbIIAs CKUMAEMOCTh ra30B, MaJlasi CAKUMAEMOCTh KUJIKOCTEH U
TBEPJABIX TEJ;, TEIIOBOE pPaBHOBECHE, HCIIApeHHE, KOHJACHCAIUs, IJIaBJICHUE, KPHUCTaIM3allus,
KUIIEHUE, BIAXHOCTh BO3/yXa, pPa3IMYHbIE CIOCOOBI Temionepenaun (TerIoNpOBOIHOCTD,
KOHBEKIIMS, U3Ty4YeHHE), arperaTHble COCTOSHUS BEIECTBA, MOTJIOMICHNE YHEPTUH IPU UCTIAPEHUU
JKUJKOCTH U BBIJICJICHUE €€ IMPU KOHJCHCAIIMM Tapa, 3aBHCHUMOCTbh TEMIEpaTyphbl KUIIEHHUS OT
JaBJICHUS,

® OIKCHIBaTh M3YYCHHBIC CBOWCTBA TEJN M TEIUIOBBIC SBJICHUS, UCIIOJIB3Ys (PU3HUECKUE
BEJIMYMHBI: KOJMYECTBO TEILJIOTHI, BHYTPEHHSSI SHEPrus, TeMIlepaTypa, yaeidbHas TEIUIOEMKOCTb
BEIIECTBa, YJe/IbHAas TEIJIOTa IUIABJICHHUS, YeIbHAs TeIIOTa Mapoo0pa3oBaHus, yAeIbHas TerioTa
CrOpaHHs TOIUTHBA, KOA()(HIMEHT IMOJIE3HOTO ICWCTBHS TEIIOBOTO JBUTATENS; NMPH ONHUCAHUU
MPABUJIBHO TPAKTOBATh (PU3NUYECKUIN CMBICI UCTIOIb3YEMbIX BEIHUMH, UX 0003HAYCHUS U €TUHUIIBI
WU3MEPEHHs, HAXOAUTh (POPMYIbI, CBS3BIBAIONIME MAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAU€HUE (PU3NYECKON BEJTMUUHBI;

® aHAJIM3MPOBATH CBOWCTBA TEJ, TEIUIOBBIE SIBJICHUS W TPOLIECCHI, HCIOIb3Ys
OCHOBHBIE TOJIOKEHHSI aTOMHO-MOJICKYJIIPHOTO YUYE€HHsI O CTPOSHUH BEIIECTBA U 3aKOH COXpPaHEHUs
SHEPTUH;

® pa3nuyaTh OCHOBHBIC MPU3HAKU W3YYEHHBIX (DU3NYECKUX MOJENICH CTPOCHHS Ta30B,
JKUJIKOCTEH U TBEPBIX TEIT;

® TPUBOJUTH TMPUMEPHl MPAKTUYECKOTO HCIONBb30BaHUS (PU3NYECKUX 3HAHHHA O
TETIJIOBBIX SIBIICHUSX;

® pemarh 3aJay4d, UCIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu B TEIUIOBBIX MpOLEccax U
dbopMyIbl, cBs3bIBatOlIe GU3MUECKHUE BETUYHUHBI (KOTUYECTBO TEIUIOTHI, TEMIEpaTypa, yaeabHas
TEIUIOEMKOCTh BEIIECTBA, yJeNbHasl TEIIOTa IUIaBIIEHUS, yZAelbHas TeIuloTa MapooOpa3oBaHMUS,
ylenbHas TEIIOoTa CrOPaHUs TOIUTHBA, KOOPPUIIMEHT TOJIE3HOTO EHCTBUS TEIJIOBOTO JIBUTATENs):
Ha OCHOBE aHaJIuW3a YCJIOBHUS 3a/aydl 3alMChIBaTh KPAaTKOE YCIOBHE, BBIIACNATH (PU3NYECKUE
BEJIMYMHBI, 3aKOHBI U (POPMYITBI, HEOOXOUMBIE ISl €€ PEeIIeHHs], POBOIUTh PACUETHI U OIICHUBATh
PEaATbHOCTh MOTYYEHHOTO 3HAYCHHS (PU3MUECKONU BETMYHHBI.



JIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS

® pacro3HaBaTh SJEKTPOMArHUTHbBIC SIBICHUS U OOBACHATH HAa OCHOBE HMEIOIIMXCS
3HAHUI OCHOBHBIE CBOMCTBAa WM YCJIOBUSA NPOTEKAHUS OTUX SBICHUMN: S3JEKTpU3ALMSA Tel,
B3aUMOJICCTBUE 3apsiioB, AJIEKTPUUYECKUH TOK H €ro JEeUCTBUS (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aHUMOJICHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAas WMHIYKIMS, IEHCTBUE MarHUTHOTO
110JIs1 Ha TIPOBOJHUK C TOKOM U Ha JBMXKYIIYIOCS 3apsDKEHHYIO YacTHUILy, AEHCTBUE 3JIEKTPUUECKOTO
MOJISI HAa 3apsKEHHYI0 YacTULy, AJIEKTPOMArHUTHBIE BOJIHBI, NMPSAMOJUHEHHOE pPacCIpOCTPAHEHUE
CBETa, OTPAKEHHUE U IIPEIIOMIICHUE CBETA, IUCIIEPCHS CBETA.

® COCTaBJIATh CXEMbl JJEKTPUUYECKUX LENEl € IMOCIEI0BAaTEIbHbIM U NapalIeIbHbIM
COCIMHEHUEM DJIEMEHTOB, Pa3jinyasl YCJIOBHbIE O0OO3HAUEHUS DJIEMEHTOB SJIEKTPUUYECKUX IIerei
(MCTOYHUK TOKa, KJIK0Y, PE3UCTOP, PEOCTAT, JJAMIIOUKA, aMIIEPMETP, BOIBTMETP).

® JCMOJb30BaTh OINTHYECKHE CXEMBI ISl MOCTPOCHHUS H300pakeHUl B IIJIOCKOM
3epKajie U coOuparoIieil JuH3e.

® ONUCHIBaTb M3YYCHHBIE CBOMCTBA TE€JI U 3JIEKTPOMATHUTHBIC SIBJICHUS, HCIOJb3YS
¢u3nyecKkue BEIMYMHBL: DJJIEKTPUYECKUM 3apsyl, CHia TOKa, D3JEKTPUUYECKOE HalpsKEHUE,
JIIEKTPUYECKOE COMPOTUBIICHUE, YJNIEIbHOE COMPOTUBICHHE BEIIeCTBa, padoTa 3IEKTPHUUECKOTrO
10JI, MOIIHOCTh TOKa, (OKYCHOE pAacCTOSHHE U ONTHYECKas CWJIa JIMH3bl, CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETAa; NPU OMNHCAHUU BEPHO TPAKTOBATh
(GU3MUeCKUil CMBICI UCIIONB3YEMBIX BEIHMUMH, UX 0003HAUYCHUS M €JMHUIBI U3MEPEHUs; HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIHMUUHY C JPYTUMU BETUYHMHAMHU.

® aHAJIM3MPOBATh CBOMCTBA TEJl, JIEKTPOMArHUTHbIE SBJICHUS U MIPOLIECCHI, UCTIONb3YS
(u3nyecKre 3aKOHBI: 3aKOH COXPAaHEHUS IJIEKTPUUYECKOro 3apsijaa, 3akoH Oma aJis ydJacTka Lend,
3akoH Jxoyns-JIeHa, 3aKkoH IpsIMOJIMHEWHOTIO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHHUS CBETA,
3aKOH TPEJIOMJICHUSI CBETa; MPHU ITOM pA3IUYaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA M €ro
MaTEeMaTUYeCKOEe BBIPAXKECHHUE;

® [PUBOJUTH IMPUMEPHl MPAKTUUYECKOIO HCIIOJIB30BAHUS (PU3NYECKUX 3HAHUM O
AJIEKTPOMAarHUTHBIX SIBJICHUSIX

e pemaTh 3aJayd, UCMONB3Ys (U3MYecKHe 3aKoHbl (3akoH OMa Ui ydacTKa LEMH,
3akoH J[xoynsa-JIeHna, 3ak0OH IPSMOJIMHEMHOTO pacIpOCTPAHEHHUsI CBETA, 3aKOH OTPaKCHUS CBETa,
3aKOH TpeJIOMJIEHUsI cBeTa) M (OpMylibl, CBSI3bIBarOIME (PU3MUECKHE BEIMYMHBI (CHIa TOKAa,
ANEKTPUYECKOE  HAINPSDKEHUE, DIJIEKTPUYECKOE CONPOTUBIIEHHE, YIEIbHOE  COIPOTHUBIICHHE
BEIIIECTBa, paboTa 3JIEKTPUUYECKOIo IMOJIs, MOIIHOCTh TOKA, (POKYCHOE PAcCTOSHHE M ONTHYecKas
CWJIa JIMH3Bl, CKOPOCTb JJIEKTPOMAarHMUTHBIX BOJH, JUIMHA BOJHBI M YacToTa CBETa, (OPMYJIbI
pacueTa AJIEKTPUYECKOTO COINPOTHUBIIEHUS IPHUIIOCIEI0BATEIbHOMUIIAPAIIIEIBHOM COEANHEHUN
IIPOBOJHMKOB): Ha OCHOBE aHajM3a YCIOBHS 3aJaud 3alHChbIBaTh KPATKOE YCIOBHUE, BBIICIATH
¢du3nyeckre BeIMYUHBI, 3aKOHBI U (POPMYJIBI, HEOOXOUMBIE /TSl €€ PELIeHHUs, TPOBOUTh PACUETHI
U OLIEHUBATh PEAJIHLHOCTD MOJYYEHHOT0 3HaU€HUs (PU3MUECKOI BEIINYNHBI.

KBanToBBI€ AABJICHUS

® pacro3HaBaTh KBAHTOBBIC SIBJICHUSI U OOBSCHATH HA OCHOBE HMMEIOLIUXCS 3HAHUN
OCHOBHBIE CBOICTBa WJIM YCIIOBUSI MPOTEKAHUS 3TUX SBIICHUI: €CTECTBEHHAs M HCKYCCTBEHHAas
PalMOaKTUBHOCTS, O-, 3- U Y-U3ITy4eHHs, BOSHUKHOBEHHE JMHEHYATOro CIEKTpa U3Iy4eHHs aTOMa;

® ONUCHIBaTh H3YYEHHbIE KBAHTOBBIEC SIBICHHUSA, HCIOJB3YsA (PU3MUECKHE BEIUYUHBI:
MaccoBO€ YHCIO, 3apsA0BOE YHUCIIO, NMEpUOA Tojypacnana, SHeprus (OTOHOB; MpPHU ONHUCAHUU
NPaBUIBHO TPAKTOBATHh (PU3UUECKUIN CMBICI HCIIOJIB3YEMbIX BEIMYMH, UX O003HAYCHUS U €IUHUIIBI
U3MEpEHUs; HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYI (U3NYECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HaUeHUE (PU3UUECKON BEIUYHHBI;
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® aHATM3HWPOBATh KBAHTOBHIC SIBICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHBI U MOCTYJIATHI:
3aKOH COXPaHEHUS HSHEPruM, 3aKOH COXPAHEHHUs DJJIEKTPUUECKOIO 3apsja, 3aKOH COXPAaHEHUs
MacCOBOI'0 YHCJIa, 3aKOHOMEPHOCTH M3JTYy4Y€HHUS U MOTJIONIEHUSI CBETa aTOMOM, IPU ATOM pa3inyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €T0 MAaTEeMaTHUECKOE BBIPAXKECHNUE;

® pa3IMyaThb OCHOBHBIC MPU3HAKH IJIAHETAPHOM MOJENTH aToMa, HyKJIOHHOH MOJenu
aATOMHOTO $1/1pa;

® [IPUBOAUTH IMPUMEPHI MPOSBICHHUS B MPUPOJE U MPAKTUYECKOTO HCIOIH30BAHUS
PaAMOAKTUBHOCTH, SIACPHBIX U TEPMOSJEPHBIX PEAKIUHN, CHEKTPAIHLHOTO aHAJIN3a.

JIeMeHTbI ACTPOHOMMH

e yKa3bIBaTh Ha3BaHMs TuIaHeT COJHEYHOM CUCTEMBI; pa3jindyaTh OCHOBHBIC MPU3HAKU
CYTOYHOTI'O BpallleHus 3B€3AHOr0 HeOa, ABrkeHust JIyHbl, CoiHIa U MJJaHET OTHOCUTENIBHO 3BE31L;

¢ T[IOHMMATh PA3IUYUS MEX]Y TeTUOLIEHTPUUYECKOH M TE€OLECHTPUYECKOW CHUCTeMaMu
MUpa.

BhinyCKHUK HA 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYNUTHCH:

® TIOHUMAaTh U OOBICHATH LEIOCTHOCTh (PU3UUYECKOW TEOPUHU, pa3INvaTh IPAHUIIBI €€
MPUMEHUMOCTH B MECTO B PSAY APYTruX PU3NICCKUX TCOPUH;

e BIaJeTh NPHUEMaMU IIOCTPOCHHSI TEOPETUYECKUX JIOKA3aTeIbCTB, a TaKke
MIPOTHO3UPOBAHUS OCOOEHHOCTEH NpPOTeKaHUS (PU3UYECKUX SBICHHH W MPOIECCOB HAa OCHOBE
MOJIYYCHHBIX TEOPETUUYECKUX BBHIBOJOB U JI0KA3aTEIIbCTB;

® XapaKTepu3oBaThb CHCTEMHYIO CBsI3b MEXKIY OCHOBOIIOJATAIONIMMH HAyYHBIMU
MOHSTUSIMH: IPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJIE), ABHKEHUE, CUIIA, SHEPTHUs;

® BBIIBUTaTh THUIOTE3bl HA OCHOBE 3HAHHWS OCHOBOMOJATAIOIMINX (PHU3UIECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

® CaMOCTOSITENHHO IJIAHUPOBATh U MPOBOIUTH (PU3NUECKUE SKCTIEPUMEHTHI;

e XapakTepu3oBaTh TINo0OajgbHbIe MPOOIEMBI, CTOSIIME TIEpe]] YEIOBEYECTBOM:
SHEPreTUYECKHe, CIPhEBbIC, YKOJIOTMUECKUE, — U POJIb PU3UKU B PEIICHUU 3TUX MPOOIIEM;

® pemarh NPAKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE W paCUYETHBIC (PU3MUECKHE
3a/1a4¥ ¢ BIOOPOM (DHU3MUECKON MOJIENH, UCTIONB3YST HECKOJIBKO (PU3MUECKUX 3aKOHOB MK (hOPMYIL,
CBSI3BIBAIOIIMX U3BECTHBIC (DU3NYECKUE BEIMYUHBI, B KOHTEKCTE MEKITPEIMETHBIX CBS3CH;

® OOBSACHATH MPUHIUIBI PaOOTHl U XaPaKTEPUCTUKU U3YUYEHHBIX MAINH, MIPUOOPOB U
TEXHUYECKUX YCTPOICTB;

® OOBSICHATH YCIOBUS NMPUMEHEHUs (PU3MUECKUX MOJENICH MpU perieHruH GU3HIeCKuX
3a/1a4, HaXOAMUTh a/IEKBAaTHYIO MPEUIOKEHHOH 3a/1aue (PU3HUECKYI0 MOJEIb, pa3pelars npodiaemy,
KaK Ha OCHOBE UMEIOUINXCS 3HAHUM, TaK U MTPU OMOIIU METOJIOB OIICHKH.

Mexannuyeckue siBJIeHHsI

® UCIOJb30BaTh 3HAHUS O MEXAHUYECKUX SIBICHUSAX B IOBCEIHEBHOW XU3HU JUIS
obecrieueHns 0e30MacHOCTU MPHU OOpaIIeHUH ¢ MPUOOpaMH U TEXHUUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHHUs 3/I0pPOBbs U COOJIIOJIEHUS HOPM 3KOJOTMYECKOI0 MOBEIEHUS B OKPYXKAIOIIEH Cpee;
MPUBOJUTH TMPUMEPHI MPAKTUYECKOTO HCIIONB30BaHUS (DU3MUECKUX 3HAHUM O MEXaHHYEeCKHX
SBICHUSIX W (PU3MUECKHX 3aKOHAX; MPHUMEPHI HCIIOJIB30BAHUS BO300HOBISIEMBIX HCTOYHHUKOB
SHEPTUH; FKOJOTUUECKHUX MOCIEICTBUI UCCIIEIOBAHUSI KOCMUYECKOTO TPOCTPAHCTB;

® pa3nuyaTh TPAHUIBl MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, TTOHMMATh BCEOOITHI
xapaktep (yHIAMEHTATBHBIX 3aKOHOB (3aKOH COXpaHEHUsS MEXaHMYECKOW DSHEPruH, 3aKOH
COXpaHEHHUS] HUMITYyJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS) U OTPAHUYEHHOCTh WCIOIh30BAHUS
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u zip.);
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® HAXOAWTHh AJCKBATHYIO TMPEUIOKECHHON 3amade (PU3MYecCKylo MOJeNb, pa3periarh
npo0iieMy KaK Ha OCHOBE MMEIOIIMXCS 3HAHHUI TI0 MEXaHUKE C UCIOIh30BAaHUEM MATEMATHYECKOTO
amnmapara, Tak 1 IpHu MOMOIIY METOJI0B OLICHKH.
TenoBble ABIEHUSA
® JCMOJb30BaTh 3HAHHA O TEIUIOBBIX SBJICHUAX B TOBCETHEBHOM >KU3HHM IS
obecrnieueHns 0e30MaCHOCTU MPHU OOpaIIeHUH ¢ MPUOOpaMU U TEXHUUYECKUMHU YCTPOMCTBaMH, IS
COXPAHECHHUS 3/I0POBbS U COOJIIOJICHUST HOPM JKOJOTHYECKOTO TOBEICHUS B OKPYXKAIOIIEH Cpee;
MPUBOJUTH MPUMEPHl IKOJIOTUYECKUX TOCIEICTBUN PaOOTHI JABUraTeliedl BHYTPEHHETO CrOpaHus,
TEIUIOBBIX U THPOAIEKTPOCTAHIINN;
® pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI
XapakTep (QyHIAMEHTAJIbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXPAHEHMsS HSHEPrUM B TEIUIOBBIX
poleccax) ¥ OrpaHUICHHOCTh MCIIOIh30BAHMS YACTHBIX 3aKOHOB;
® HaAXOAWUTH aJICKBAaTHYIO MPEUIOKEHHON 3anauye (DU3MUECKYI0 MOJENb, pa3periarh
npoOiieMy Kak Ha OCHOBE HUMEIOUIMXCA 3HAHUH O TEIUIOBBIX SIBICHUAX C HCIOJIb30BaHUEM
MaTEeMaTHYECKOTO armapaTa, Tak U P MOMOIIN METO/I0B OIICHKH.
DJieKTpuYecKre 1 MATHUTHBIE SIBJIEHUS
® JCIOJB30BaTh 3HAHUS 00 JICKTPOMATHUTHBIX SIBIICHUSX B MOBCEAHEBHOW KHU3HU IS
obecrnieueHnst 0€301IaCHOCTH MPU OOpAIICHUU ¢ MPUOOpPAMHU U TEXHHUYECKUMHU YCTPONCTBAMH, IS
COXpaHEHHUS 3/I0POBbS U COOIIOJIEHUST HOPM 3KOJOTHYECKOI0 MOBEIEHHUS B OKpYXKAWOIIEH Cpee;
MIPUBOIUTH TIPUMEPHI BITHSIHHS SJICKTPOMArHUTHBIX U3TyYSHUH HA KUBBIC OPTraHU3MEI;
® pa3nuyaTh TPAHUIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHHMATh BCEOOIIMI
xapaktep (QyHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHHUS DJIIEKTPUYECKOrO 3apsia) u
OTPaHUYEHHOCTD HCIOJIb30BAHUS YACTHBIX 3aKOHOB (3akoH OMa Juis y4acTka 1enu, 3akoH Jxoyns-
Jlenua u ap.);
®  JCIOJIB30BATh MPUEMBI MOCTPOCHHS (PHU3UICCKUX MOJICIICH, TONCKa B (POPMYITHPOBKH
JTIOKA3aTeNbCTB BBIJBUHYTHIX THUIIOTE3 M TEOPETHMUYECKUX BBHIBOJIOB HA OCHOBE HMIUPUYECKU
YCTaHOBJICHHBIX (DaKTOB;
® HAXOAWUTH aJIEKBAaTHYIO MPENIOKEHHON 3anade (U3MUYECKYI0 MOJEINb, pa3peliaTh
npobiieMy Kak Ha OCHOBE WMEIOIIMXCSA 3HAHUM 00 DIIEKTPOMArHUTHBIX SBICHUSAX C
UCIIOJTb30BaHNEM MAaTeMAaTHYECKOTO aIapara, Tak U MpU MTOMOIIH METOJ/IOB OICHKH.
KBaHTOBbBIE SIBJIeHUS
® JCIOJB30BaTh IOJIYICHHBIC 3HAHWUS B IOBCEAHCBHOW JKHM3HHM TIPH OOpAIEHUU C
npuOoOpaMy W TEXHHYECKUMHU YCTPOUWCTBAMHU (CUETYMK HOHU3HPYIONMIUX YACTHII, JIO3UMETp), IS
COXpaHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIei cpee;
® COOTHOCHTH DHEPTHIO CBSI3W ATOMHBIX sIJIEp C Ie(PEKTOM MacCCHhI;
® TIPHUBOJUTH NMPHUMEPHI BIHUSHHS PATUOAKTHBHBIX U3ITy4EeHUH Ha JKUBBIC OPTAHU3MBL;
MMOHUMATb TTPUHIIHIT JSHCTBHSI IO3UMETPA U Pa3IndaTh YCIOBHUS €r0 MCIIOIh30BaAHUS;
® TIOHUMATh DKOJOTHYECKHE MPOOIEeMbl, BOZHUKAIOIINE MPU HCIIOIH30BAHIUH ATOMHBIX
AIIEKTPOCTAHIIUN, U MYTH PEHICHUS STHUX MpoO0JieM, MEepCreKTUBbl HCIOIb30BAaHUS YIPABIIEMOTO
TEPMOSJICPHOTO CHHTE3a.
DJIeMeHTBI ACTPOHOMMH
e yKa3bIBaTh OOIIME CBOWCTBA M OTIMYUS IJIAHET 3¢MHOW TPYIIBI M TUIAHET-THTAaHTOB;
Manbix Ten COMHEYHOW CHCTEeMBbI M OONBIINX TUIAHET; MOJIb30BAaThCs KapTOUW 3BE3HOTO Heba mpu
HAOJIIOIEHUSAX 3BE3THOTO HeOa;
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— pa3InyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3] (pa3Mep, LIBET, TEMIIEPATypa) COOTHOCUTH LIBET
3BE3/Ibl C €€ TEMIIEpaTypoii;
— pas3inyaTh rMNoTe3bl O MPOUCXOKAEHUH COITHEUYHON CUCTEMBI.

Coaepxxanue yueOHoro npeamera «@Pusuka»
10 kiacc (68 gacoB)

Hayunblii MeTOox MO3HaHus npupoasl (1 yac)

Oduszuka — pyHaaMeHTagbHas Hayka o npupoze. Hayunslilt Mmetos no3HaHusl.

MeToapl Hay49HOTO HCCIIENOBaHUS (U3NUYECKUX SBICHHH. DKCIEPUMEHT M TEOpHs B IpoLecce
no3HaHus npuposl. [lorpemHoctu n3mepenus ¢uznueckux BenuuuH. Hayunble rumote3sl. Monenu
¢usnueckux sBieHuil. Guznyeckre 3aKOHbI M TEOPUU. | paHUIIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
Ouznyeckas kapTuHa mupa. OTKpbITHS B (DU3MKE — OCHOBAa Mporpecca B TEXHUKE U TEXHOJOTUU
IIPOU3BO/ICTBA.

Mexanuka (24 yaca)

Cucremsl orcueta. CKaliipHbIE M BEKTOPHbIE (PU3NYECKUE BETUUMHBI. MeXxaHUYeCcKoe JBUKEHUE U
ero BuAbl. OTHOCUTEIBHOCTb MEXAaHUYECKOTO JBHXKEHUS. MrHOBEHHas CKOpPOCTb. YCKOpEHHE.
PaBHOycKkOpeHHOE nBH)KEHHUE. J[BUJKEHUE IO OKPYKHOCTH C IIOCTOSIHHOW I10 MOJYJIIO CKOPOCTBIO.
[IpuHuun oTHOCUTENBHOCTH [ anmuies.

Macca u cuna. 3akonsl quHaMUKU. CriocoObl u3MepeHus cuil. MHepuuaabHble CUCTEMBI OTCYETA.
3aKOH BCEMUPHOIO TATOTEHUS.

3akoH coxpaHeHHs umiylibca. Kunerndeckas sHeprus u pabota. [loTeHnmansHas sHeprus Tena B
rpaBUTaMOHHOM ToJe. [loTeHmansHas YHeprus yrnpyro 1eOopMHUPOBAHHOTO Tea. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUH.

JlaboparopHbie pabOTHI:

N3yueHue 3aKoHa COXpaHEHUSI MEXaHUYECKOM SHEPIUH.

MouJaexyasipuas ¢pusuka. Tepmogunamuxka. (20 yacos)

MouekynapHO — KHHETHYECKasi TEOpUsl CTPOCHUS BELIECTBA U €€ SKCIIEPUMEHTaIbHbIE OCHOBAHUS.

AGcomoTHas TemrepaTypa. Y paBHEHUE COCTOSHUS UJICaIbHOTO Ta3a.

CBs3b cpefHed KHHETHMUYECKOW OSHEpruM TEIUIOBOTO JIBUXKEHHUS MOJIEKYyl C abCONIOTHOU
TeMIEepaTypomu.

CrtpoeHune KUIKOCTEN U TBEPABIX TEN.

Buytpennss sHeprus. Pabota u Temonepenaya Kak crocoObl U3MEHEHHUS] BHYTPEHHEW IHEpPIHH.
[lepBbiii  3akOH  TepMOAWHAMHUKU. [IpuHIMOBI  JA€WCTBUA  TEMJIOBBIX  MamuH.  [IpoGmembr
TEIJIOPHEPTETUKU U OXpaHa OKPYKaIoIIEeH CPebl.

JlaboparopHble pabOTHI:

OneiTHas mpoBepka 3akoHa I'eli-Jlroccaxa.

OcHOBBI 3J1eKTPOANHAMHUKH (22 yaca)

DneMEeHTapHBIN JEKTPUUECKUH 3aps]]. 3aKOH COXpaHEHUs eKTpruyeckoro 3apsaa. 3akoH KymoHa.
Onekrpuueckoe noje. PazHOCTh moTeHnManoB. VICTOYHMKM MOCTOSHHOIO TOKA. DJIEKTPOJABUXKYLIas
cuia. 3akoH OMa Ui MOJHOM 3JIEKTPUYECKON LEenHu. DJIEKTPUYECKUIl TOK B MeTaliaxX, 3JIeKTPOIUTAX,
ra3zax 1 Bakyyme. [lonynpoBoaHuKH.

JlaGopaTopubie pabOTHI:

N3ydeHne nocneaoBaTeabHOro U NapauleIbHOTO COEINHEHUS TPOBOAHHUKOB.

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIIECHUS] ICTOYHUKA TOKA.

IHoBTOpenue (1 1ac)
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11 xknacc
68 yacos, 1o 2 yaca B HEJIEITIO.

JuexkTpoauHamMuka (mpoaosikernue) (11 yacon)

MaruutHoe mone Toka. HWMuaaykunus MarautHoro mosisi. Cuna Awmmnepa. Cuna  JlopeHua.
Camounnykuusi. MHAYKTUBHOCTh. ODHEpPrusi MarHUTHOTO IIOJisl. MarHuTHbIE CBOMCTBA BEIECTBA.
DJIEKTPOABUTaTENb. 3aKOH JIEKTPOMAarHuTHOM UHAYKIMU. [IpaBuio Jlenna. MHIyKIIMOHHBIN TeHepaTop
AJIEKTPUYECKOTO TOKA.

JlaGopaTopHbie pabOThI

HabGntonenue neiicTBUs MarHuTHOTO TOJIS HA TOK.

W3ydeHue sBIEHUS 3JEKTPOMAarHUTHON UHAYKIIUH.

DJIeKTPOMArHUTHBIE KoJIe0aHNusl U BOJHbI. OnTHKA. (29 yacoB)

KoneGartenbubiit  koHTyp. CBOOOIHBIE W  BBIHYXKJIEHHBIE JJIEKTPOMAarHUTHbIE KOJeOaHUS.
["apMonnyeckue 3MeKTpOMarHuTHbIE KojiebaHus. DieKTpuueckuil pezonanc. [IpousBoacTBo, nepegava
U TIoTpeOJIeHNEe FIEKTPUYECKOM SHEPTUu.

DJIEKTPOMAarHUTHOE TI0Jie. DJIEKTPOMarHUTHbIE BOJHBL. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.
CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH. [IpMHLMIBI paluOCBA3U U TEIEBUACHHUS.

CkopocTh cBeTa. 3aKOHBI OTPaKEHHs M MpesoMmiieHus cBera. MHTepdepennus ceera. dudpakuums
ceera. [ludpakiuonnas pemetka. [lonspusanus ceera. Jucnepcus cBera. Jlunzpl. @opmyna TOHKOM
auH3bl. OnTHYecKre NPUOOPHI.

[Toctynarel cnenuanbHONM Teopun OTHocuTedbHOCTU. [lonmHas »sHeprus. ODHeprus MOKOA.
PenstuBuctckuii ummynsc. Jlegext Macc U 3HEprus CBsI3U.

JlaboparopHbie pabOTHI

H3mepenue nokaszaresns IpeIoMICHUS CTEKIIA.

KBanroBas ¢pusuka (15 yacon)

['unote3a [lnanka o kBanTax. @orosnekrpuueckuit 3pdext. 3akoHsl Gorodddexra. YpaBHeHUE
Oitamreitna 11 potodpdexra. Doton. lasnenue ceera. KopmnyckynsipHO-BOJIHOBOM Ayaanu3M.

Monenu crpoenust atoma. OnbiTel Pesepdopaa. OObsicHeHHE THHEHYATOTO CIEKTpa BOIOPOJAA Ha
OCHOBE KBAHTOBBIX MOCTyIaTOB bopa.

CocraB u cTpoeHue aToMHOTO sAjipa. CBOWCTBA SAEPHBIX CUII. DHEPTHUsl CBSA3M aTOMHBIX sijep. Busl
paauOaKTUBHBIX TMPEBPAIICHH aTOMHBIX sJep. 3aKOH paJMOaKTHUBHOTO pacmana. CBoiicTBa
MOHU3HPYIOUIUX SIIEPHBIX U3ydeHul. J(03a u3nyyeHusl.

S nepueie peakuuu. Llennas peakuus nenenud saep. SAaepHas suepretuka. TepMosiAepHbIN CUHTES.

DneMeHTapHble yacTullbl. OyHI1aMeHTaIbHbIe B3aUMOICHCTBHUSL.

JlaGopaTopHbie pabOThI

HabmroieHue CriionHoro u TMHEH4aToro CneKTpoB.

Ctpoenue Beesiennoii (7 yacos)

Paccrosaue no Jlynsl, Connia u ommkaiimumx 3Be31. Kocmudeckue uccienoBaHusi, X Hay4HOE U
skoHOMHUYeckoe 3HaueHue. [lpupoma ComHna ©W  3Be3/, HUCTOYHUKU dHepruu. Dusmyeckue
XapakTepuUCTUKU 3Be31. COBpEeMEHHBbIE MPEICTABICHUA O MPOUCXOXKIEHMU U 3Boirouuu ConHua u
3Be3q. Hama 'anaktuka u mecro ConHeuHo# cuctembl B Hell. Jpyrue ramaktuku. Ilpencrasnenue o
pacmpenun BeeneHHoi.

IHoBTOpenue ( 6 yacoB)

[To mporpamme 3a Toj y4amuecs TOJKHBI BBHITIOTHUTH 4 KOHTPOJBHBIX paboT U 4 nabopaTOpHBIX
pabor.
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TemMaTHuyeckoe NIAHKPOBaHUE

10 kaacce
Ne TEeMa KonuyectBo | KonTpoasnslie | JlaGopaTopHble
4acoB padoThI padoThbI
1 BBenenne 1 0 0
2 MexaHuka 24 2 1
KUHeMAmuKa 9 1
OUHAMUKA 8 1
3AKOHbL COXPAHEHUS. 7 1
3 MouJaekyasipnas ¢pusuka. 20 1 1
TepmoauHaMuka
OcHo6bl MONEKYAPHO-KUHEMUYECKOU 6
meopuu
Temnepamypa. Snepaus meniogoco 2 1
0BUIICEHUS
Bzaumnule npespawenus sorcuokocmet 3
u eazos. Teépovie mena
OcHo8bl mepMOOUHAMUKU 7 1
4 OCHOBBI 3J1eKTPOANHAMUKH 22 1 2
Dnekmpocmamuxa 9
3axkonvl nocmosaHH020 MmoKa 8 1 2
Inexmpuueckull mox 8 pasiuiHbIX 5
cpeoax
5 IloBTOpEHME 1
6 Hroro 68 4 4
KanenpapHo-temaTndeckoe niaanuposanue 10 kiaace
Ne Tema ypoka KouunyecrBo | Mcnouab3oBan IMpumeyanue
n/n 4acoB ue
00opynoBaHu
Ll
Beenenne (1 yac)
1/1 | Yto uzyuaer ¢pusmka. Guzndeckue 1
siBiieHUsl. HaOIOICHNS M OTIBITHI.
Mexannka (24 yaca)
Kunemamuxa (9 wacos)
2/1 | MexaHnuecKoe JBHKEHNE, BB 1
JIBUKEHHI, €r0 XapaKTePUCTUKH.
3/2 | PaBHOMEpHOE JBMIKCHHUE TEII. 1
CkopocTb. YpaBHEHHE
PaBHOMEPHOTO JIBHKCHHUSI.
Pemenue 3anau.
4/3 | I'paduku IpSIMOTUHEHHOTO 1

PAaBHOMEPHOTO JBHKECHUS.
Penrtenue 3anau
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5/4

CkopocTb ITpy HEpaBHOMEPHOM
JBY)KEHUU. MTHOBEHHAsI CKOPOCTb.
Cnoxenue ckopocrei

®poHTanbHas
nabopaTopHas
paboTta
«3yuenue
PaBHOYCKOPEH
HOTO
NPSIMOJIMHENH
oro
JBHKCHUS:
HITaTUB
1a060paTOPHBI
i,
MeXaHH4ecKas
CKaMb,
Opycox
JepEBSH-
HBIN,
3JIEKTPOHHBIN
CEKYyHJIOMep

C JaTYUKaMHU,
MarHuToymnpa
BIIsSIEMbIE
FepKOHOBBIC
JTATYUKHU
CEKyHJIOMepa

6/5

[Ipamonuneitnoe
PaBHOYCKOPEHHOE JIBUJKEHUE.

716

Penienue 3aaa4 Ha ABUXKCHHUEC C
MMOCTOAHHBIM YCKOPCHHEM.

8/7

JBmxenue ten. [loctynarensHoe
JBWKEHHE. MaTepuaibHas TOUKA.
N3yuenue nBUKEHUSA TEa 110
OKPY>KHOCTH.

JlaGopaTopHas
pabota Ne 1
«M3yuenue nBu-
PKEHUS Tesa 10
OKPY>KHOCTH»:
BECHI
DIEKTPOHHBIE,
[ITATHB
imabopaTOpHBIii C
nepKaTesneM,
TMHAMOMETD,
HUTB,

lIeHTa MepHas,
ucT Oymary,
rpys,
DIIEKTPOHHBIN

CEeKYHJIOMEp
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9/8

Pemenue 3agau mo teme

«Kunemarukay.
10/9 | KonrposnbHas padota Ne 1
"Kunematuka".

Jlunamuxa (8 uacos)

11/10 | B3aumoeiicTBrE TE B IPUPO/IE.
SIBnenne nnepuuu. MuepuuanbHas
cucrema otrcueta. [lepBbiii 3aKkOH
Hprorona.

12/11 | TlousiTHe CHITBI KaK MEPBI
B3auMOJIeicTBUA Tell. Pemenue
3ajay.

13/12 | Bropoii 3akon Herotona. Tperuii
3akoH HproTOHA.

14/13 | TIpHUHIKIT OTHOCUTEIBLHOCTH
Tlanunes.

15/14 | SIBneHue TATOTEHHS.
['paBUTAIIMOHHBIE CHITBI.

16/15 | 3akoH BCEMHUPHOTO TSATOTCHHUS.

17/16 | IlepBast KocMU4ecKasi CKOPOCTb.
Bec tema. HeBecomocTs n
TIePEerpy3Ku.

18/17 | Cuner yripyroctu. CHtbl TPEHHUSL. DpoHTanbHas
imabopatopHas
paboTta
«3yuenne

MBYOKEHUS Teia
MpU JeUCTBUU
CUJIBI TPEHUSI»:
EepEeBSIHHBIN
Opycok,Habop
rpy30B,
MEXaHHYeCKast
CKaMbs,
TMHAMOMET]

3axonvl coxpanenus (7 uacos)

19/18

HMitynbsc MaTepUaIbHOM TOYKH.
3aKOH COXpaHEHMsI UMITYJIbCA.

®poHTaNbHAL
nabopatopHas
pabora
«ccrnenosan
ue yrnpy-roro
U HEYIIpYroro
CTOJIKHOBEHUS
TE»:
LUJIMHAPHI
MEeTaJJINYECKU
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e (amo-
MUHHUEBEIN U

CTaJbHOMN),
HUTb,
MJIACTHIIHH,
miTa-

THB
1a00opaTOpPHBI
nc
JiepKaTeneM,
JUHEWKa

20/19 | PeaktuBHOE ABUKeHKE. Pemenue 1
3a/1a4 (3aKOH COXpaHEHUs
HUMITYJIbCA)

21/20 | Pabota cuibl. MOIIHOCTD. 1
MexaHuueckas SHEprHs Tea:

MOTCHIIMATbHAS M KHHETUYICCKAsI.

22/21 | 3aKOH COXpaHECHHUS SHEPIUH B 1
MEXaHHKE.

23/22 | JTabopatopHas pabora Nel. 1 JlabopatopHas
«M3yueHue 3aKkoHa COXpaHEHUS pabota Ne 2
MEXaHUYECKOH SHEPTHI». «3ydeHue

BaKOHA

COXpaHCHUS

DHEPTUNY:
pYy>XUHA
XKECTKOCTBIO
20 H/m, rpy3
Maccoit 100 ¢
(2 mt.),
IITATHB
1a060paTOPHBI
Wc
nepKaTesneM,
JUHEWKa

24/23 | O6o0maromee 3ansTtue. Pemenune 1
3a1ad4.

25/24 | KonrponbHas padota Ne 2. 1

"JluHamMuKa. 3aKOHBI COXPAHEHUS B

MexaHuke'".

MouJaekyasipias ¢pusuka. Tepmogunamuxka (20 yacoB)

OcHO8bL MONEKYIAPHO-KUHemu4eckot meopuu (6 4acos).

26/1

Crpoenue Bemecta. Monekyia.
OcHoBHbIe nontoxeHuss MKT.
DKcIepuMEeHTalIbHOE
JI0Ka3aTeIhCTBO OCHOBHBIX

1
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nosoxxeHnit MKT. BpoyHoBckoe
JIBIDKEHUE.

27/2 | Macca monekyn. KomudecTBo 1
BEILIECTBA.

28/3 | Peurenue 3ama4 Ha pacyeT 1
BEJIMYMH, XapaKTECPHU3YIOIINUX
MOJICKYJIBI.

29/4 | Cubl B3aUMOJCHCTBUS MOJIEKYIL. 1
CTpoeHue TBEPBIX, KHUIKUX U
ra3000pa3HbIX TEJl.

30/5 | Uneansueri ra3 8 MKT. OcHoBHOE 1
ypaBHeHue MKT.

31/6 | Perrenue 3amau Ha TEMY 1

«TenmoBoe ABHUIKCHUC MOJICKYJID»

Temnepamypa. nepeus meniogo2o 08UNCEHU MOLEKYL (2

uaca)

32/7 | Temnepatypa. TerioBoe 1
paBHOBECHE.

33/8 | AGconoTHas TeMIiepaTypa. 1

Temneparypa — Mepa cpeaHei
KMHETUYECKOUM SHEPTUU JIBUKEHUS
MOJIEKYII.

ypaeHeHue cocmosanus uoeanvro2o 2asa. Iaz

08ble 3aKOHbL (2

uaca)

34/9 | YpaBHeHHE COCTOSIHHS UICAIBHOTO 1
rasa. I'a30BEBIC 3aKOHHI.

35/10 | JTabopatopHas pabora Ne2. 1 JlabopatopHas
«OmnbITHas poBepka 3akoHa ['eil- pabora Ne 3
Jroccakay. «IKCTIEpUMEHTa

ITbHASI TPOBEPKA
BakoHa I 'eii-
Ulroccakay:
IMaTYNK
IaBJICHUS,
IMaTYNK
TEMITePATYPHI,

[ITATUB, COCYH
ITIT5T
NEMOHCTpaLlUU
ra30BBIX
BaKOHOB,
MUHEWKA, COCy
C TEILIOM BOIOM,
cocyn ¢

X 0JIOTHOU

BOJIOH
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B3aumnvie npespawjenus srcuoxocmeii u 2azo8. Teéepovie

mena (3 uaca)

36/11 | HachimieHHBIH map. 3aBUCUMOCTb 1 ®poHTaNnbHas
JIABJICHUS HACBIIIICHHOTO apa OT nabopaTopHast
temneparypsl. Kunenue. pabora
Hcnapenue xuakocTeil. «3mepenue

BIIQXXHOCTH
BO3JIyXa»:
TATYUK
TEMIIepaTypHl,
TEPMOMETD,
MapJisi, COCY
C BOJIOM

37/12 | BnaxxHOCTh BO3yXa U €€ 1
U3MEpEeHHe.

38/13 | Kpucramumueckue u aMopHbIe 1
Tena.

OcHosbl mepmoounamuxu (7 4acoe)

39/14 | Buyrpenssis sueprusi. Pabora B 1 JlemoHcTpan
TEPMOJIMHAMHUKE. usi

«3meHeHne
BHYTpPEHHEHN
SHEPTHH Tela
IpU TPCHHUH H
ynapey:
JTATYHK
TEeMIIepaTypHl,
JIBE TOCKH,
1BE
CBUHIIOBbBIE
TJIACTHHKH,
MOJIOTOK

40/15 | KonnvecTBO TEIUIOTHL. Y eabHAs 1
TETIOEMKOCTb.

41/16 | IlepBbIii 3aKOH TEPMOJMHAMHUKH. 1
Pemenue 3agau.

42/17 | HeoOpaTUMOCTh MPOLIECCOB B 1
npupoje. Pemenue 3anad.

43/18 | Mpunmmn aekictus u KITJ] 1
TEIUIOBBIX JIBUTATEIICH.

44/19 | [ToBTOpUTENHHO-0000IIAOIIINIT 1
YPOK 110 TeMaM «MoJeKyJsipHas
duzuka. TepMoaHAMUKAY.

45/20 | KonrpoabHas pabora Ne 3. 1

«MonexynsipHas ¢puznka. OCHOBBI
TEPMOJMHAMUKI.
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OCHOBBI J1eKTPOANHAMHKH (22 yaca)

Inexkmpocmamuxa (9 uacos)

46/1

Yro Takoe 3NEeKTPOIUHAMUKA.
Ctpoenue aToma. DJIEKTPOH.
DIIEKTPUUYECKUM 3apsi U
JJIEeMEHTapHbIC YaCTHUIIBI.

4712

3aKOH COXpaHEHHUs
JIEKTPUUECKOT0 3apsiia. 3aKOH
Kyiona.

48/3

Pemienue 3amad. 3akoH COXpaHEHUS
AIEKTPUUECKOTO 3apsiia U 3aKOH
Kymona.

49/4

DIIEKTPUUYECKOE TTOJIE.
Hanpsi>keHHOCTB 3IeKTPUYECKOT0
nosist. [IpuHnun cynepno3unuu
noneu. Pemenwe 3amauy.

50/5

CuoBbI€ JIMHUU AJIEKTPUYECKOTO
noiia. Pemenue 3anay.

51/6

Pemienue 3a1au Ha IpyUMeHEHUE
3akoHa KynoHna, mpuniumna
CYINEpIIO3ULIMH, 3aKOHA
COXPaHEHHMs EKTPUUECKOTO
3apsiza.

52/7

[ToreHunaneHas s3HEprus
3apsHKEHHOIO TeJla B OTHOPOJIHOM
JIEKTPOCTATUYECKOM IIOJIE.

53/8

[ToTeHiman 3J1eKTpOCTaTUYECKOTO
moas. Pa3HoOCTh IMTOTEHIINAJIOB.
CBsi3b MEX1y HAIPSHKEHHOCTHEO
TIOJISI ¥ HANIPSKCHUEM.

54/9

Konnencaropsl. Haznauenue,
YCTPOMCTBO U BUJBI.

3axonwi

NOCMOSHHO20 MOKa (8 uacos)

55/10

DNEeKTpUYECKUH TOK. Y CIIOBUS,
HEOOXOIUMBIE IS €r0
CyIIIECTBOBAHUSI.

56/11

3akon OMa a1 yyacTKa L.
[TocnenoBarenbHoOE U
HapauIebHOE COeTMHEHUE
IIPOBOJTHUKOB

HemoHcTparg

ust
«HccaenoBan
ue
3aBUCHUMOCTH
CHJIBI TOKA B
MIPOBOJHUKE
oT
HaPSDKCHUS):
JaTYHK TOKa,
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JTATYUK
HaIpSKCHUS,
pesuctop,
peocrar,
HMCTOYHUK
NUTaHUSA,
KOMILUIEKT
IPOBOJIOB,
KJIFOY

57/12

JlaGopaTopHas pabora Ne3:
«3y4enue mocieaoBaTeIbHOTO U
napajIeIbHOTO COCIMHECHUS
MIPOBOTHUKOB).

UlaGopaTopHast
pabota Ne 4
«3yuenue
MapasielbHOI0
17§
[OCJIeA0BaTENbH
OTO COEeTUHEHUS
MPOBOJHUKOBY:
MaTYUK TOKA,
MaTYUK
HaMPSKSHUS,
aMIIEpMETP
MBYXTIpEIETbHBI
1, BOJIBTMETP
MBYXIIpEIETbHBI
1, pE3UCTOPBHI,
MCTOYHUK
MATAHUSA,
KOMITJIEKT
MPOBOJOB, KJIHOY

58/13

PabGora u MOIIHOCTDH IMOCTOSAHHOI'O
TOKa.

®poHTaNIbHAA
nabopatopHas
pabora
«3mepenue
paboThl U
MOUIIHOCTH
IJEKTPUUECKO
ro TOKa»:
JaTYUK TOKa,
JATYUK
HaIpsKEHUS,
aMIIepMeTp
JIBYXIIPENEIbH
BIH,
BOJIBTMETD
JIBYXIIpeJeabH

BIH,
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JaMIIOYKa,

UCTOYHUK
MUTAHUS,
KOMILJIEKT
MIPOBOJIOB,
KJIIOY

59/14 | DnekTpoaBMKYyIIas cujia. 3aKOH
Oma 119 IOJIHOM LEIH.

60/15 | JlTaboparopnas padota Ne4. JlaGopaTopHas
«3mepenue DJ1C u BHyTpEeHHETO paboTa No
COIPOTUBIICHUS HCTOYHUKA TOKA. S« 3mepenue

DJ1C u
BHYTPEHHETO
COIIPOTUB-
TeHUS
MCTOYHUKA
TOKa»: aTYUK
TOKa, TaT4YUK
Ha- MPSOKCHUS,
aMIIepMETp
MBYXIIpEaETbH
bIi, BOJIBTMETP
MBYXIIpEaETbH
bIi, pE3UCTOD,
MCTOYHUK
MUTAHUSA,
KOMIIJICKT
MPOBOJIOB,
KITIOY

61/16 | Pemenue 3aga4 (3aKOHBI
MTOCTOSTHHOTO TOKQ).

62/17 | KonrponbHas paboTa Ne 4.

"3aKOHBI IOCTOSIHHOTO TOKa».

dnexmpuyeckuli MoK 6 pasiudnslx cpedax (3 uacos)

63/18 | DnekTpuveckas IPOBOJUMOCTD
pa3INYHbBIX BEIIECTB. 3aBUCUMOCTb
COIIPOTHUBJICHUS IPOBOJHUKA OT
TeMIepaTyphbl.

CBepXNnpoBOIUMOCTb.

64/19 | DnekTpuyecKuil TOK B
noaynpoBogHuKax. [lpumenenue
TIOJTYITPOBOTHUKOBBIX MTPHOOPOB.

65/20 | DnekTpUUECKUil TOK B BaKyyMe.

DIIeKTPOHHO-JIy4eBast TPyOKa.

66/21 | DAEeKTpUYECKUI TOK B KHUIKOCTSIX.

3aK0H DJICKTPOIIH3a.
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67/22 | DnekTpuYeCKUi TOK B ra3ax. 1
HecamocTrosTenbHbIi 1
CaMOCTOSTENIbHBIN pa3psibl.
IoBTopenue (1 yac)
68/1 | [ToBTOpeHwUe. 1
TemaTn4ueckoe NJIAHUPOBAHHE
11 knace (68 yacoB 2 4/B Heen10)
Ne TEeMa KonnuyectBo | Konrpoabubl | JlaGopaTopHbie
4acoB e padoThbl padoThI
1 OCHOBBI 2JIEKTPOIMHAMUKHU 11 1 2
(mponomxenue 10 kmacca)
2 Kone6anus u Bonnbl. OnTuKa. 29 2 2
3 KBanToBas ¢puznka 15 1
4 Crpoenue Beenennoit 7
5 [ToBTOpEeHUNE 6
HUTOr0 68 4 4
Kanennapuo-remarudeckoe miaanuposanue 11 kiacce
Ne Tema ypoka KoaunvectBo | Mcnouab3oBan IIpumeuanue
n/n 4acoB ue
0o0opynoBaHn
s
1. OcHOBBI 2JIEKTPOAUHAMHMKH 11
(mpoposxenue 10 kiacca)
1 MaruuTtHoe 1noie, ero CBOMCTBa. JemoHcTpanu

1 «M3mepenue
noJs
MOCTOSTHHOTO
MarHuTa:
JAaTYHK
MarHMTHOTO
ToJis,
MMOCTOSTHHBIN
MarHuT
IOJIOCOBOM.
HemoHcTparu
s
«3mepenue
10JIsI BOKPYT
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MIPOBOJHUKA C

TOKOM:
JTATUYUK
MarHMTHOTO
1oJis, ABa
HITaTHBA,
KOMILJIEKT
IIPOBO/JIOB,
HCTOYHUK
TOKa, KJII0Y
MarauTHo€e 10Jie MOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA.
JlelicTBUE MarHUTHOTO IOJIS Ha
MPOBOAHUK ¢ ToKoM.JlabopaTopHas
pabota Nel. «HabmoneHue
JIEMCTBUSI MATHUTHOTO TOJISI HA
TOK.
JlelicTBe MarHUTHOTO TOJISI HA
JBYOKYILIHICS DIEKTPUYECKUNA
3apsl.
Pemenue 3agau no reme
«MarHuTHOE 1oJse.
SIBneHne ANEeKTPOMArHUTHOM
WHIYKUUWA. MarHuTHBINA IOTOK.
3aKOH AJIEKTPOMarHUTHOM
WHIYKIUU.
HamnpaBnenue uHIyKIIMOHHOTO
toka. [TpaBuiio Jlenna.
Camounnykuus. THIyKTUBHOCTb.
JlaGopaTtopHnast pabota No2. UlaGopaTopHast
«3y4yenue sgBiIeHUA pabora Ne 2
AIIEKTPOMATHUTHON UHIYKITUNY. «3aKoH
MDapanes.
ABnenne
BIEKTPOMArHuT
HOM
MHAYKIHN»:
MaTuYnK
HapsKEeHU,
MaTUYnK
MarHUTHOTO
IMOJIsl, INHEHKA,
KaTylIKa-
MOTOK,
[MOCTOSTHHBIN
ITOJI0COBOM
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MarHuT,
TpyOKa u3
MBX,
KOMILJICKT
MPOBOJIOB,
[ITATHB C
meprkaTeseM

10

:‘)JIGKTpOMaFHI/ITHOC IIOJIC.

11

KonTtponbnas padora Nel.
«MarHuTHoe 1oe.
3HeKTpOMaF HUTHAaA WHIAYKIUA.

2. Kojgedanus u BoaaHbl. OnTruka.

29

12

CBOOOIHBIE 1 BBIHYX/ICHHbIE
9JIEKTPOMAarHUTHBIE KOJICOAHMS.

13

KosnebarenbHblil KOHTYD.
[IpeBpamienue 3aepruu npu
9JIEKTPOMArHUTHBIX KOJIEOaHMSIX.

14

[IepeMeHHBIH 2IEKTPUYECKUH TOK.

HemoHcTparg

us
«3mepenue
XapaKTEepUCTHU
K
NIEPEMEHHOTO
TOKa»:
JIByXKaHaJlbHa
sl IpUCTaBKa-
ocrmuiorpad,
3BYKOBOU
reHeparop,
Habop
npo0BOJI0B

15

I'enepupoBanue 31EKTPUIECKON
sHepruu. TpaHchopmaTopsl.

HemoHcTparg

us
«Tpancpopma
TOPY»:
NBYXKaHaJTbHA
sl IPUCTaBKa
ocryuiorpad,
3BYKOBOU
reHeparop,
MHOT000MO-
TOYHBIN
TpaHchopmar
op, Habop
IPOBOJIOB

16

Pemenne 3amad 1o Teme:
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«Tpanchopmaropsi.

17

ITpon3BOACTBO U UCIIOJIB30BAHUE
AIEKTPUYECKOU SHEPIUM.

18

[lepenaya aneKTpPOIHEPTHUH.

19

DJeKTpOMarHuTHasi BOJIHA.
CBolicTBa 2JIEKTPOMArHUTHBIX
BOJIH.

20

[Tpunnun paauorenedoHHOM
cBs3u. [Ipocreimmin
paaroNPUEMHUK.

21

Pannomokanust. ITousitue o
TeneBuieHnd. Pa3BuTue cpencTs
CBSI3H.

22

Kontponbnast pabora No2.
«ONEeKTPOMAarHUTHBIC KOJIEOaHUS U
BOJIHBD.

23

CKOpOCTh CBeTA.

24

3aKkoH oTpaxxeHUsl cBeTa. Pemienue
3aJ]a4 Ha 3aKOH OTPaKeHHE CBETA.

25

3aKOH IMPEIOMIIEHHUS CBETA.
Pemenne 3a1a4 Ha 3aKOH
IPEJIOMJICHUS CBETA.

26

Jlaboparopnas pabota Ne3.
«M3MepeHne nmokasaress
NPEJIOMIJICHUS CTEKIIay.

JlabopaTopHa
st paboTa No
4«N3mepenue
noKa3artelis
IPETOMIICHUS
CTEKJIan:
OCBETHUTEIIb C
HUCTOYHHU- KOM
CBETa Ha
3,5B,
UCTOYHUK
MMATAHUS,
KOMILIEKT
MPOBOJIOB,
niesaeBas
nuadparma,
MOJTYIIH-
JTUH]ID,
MIJIaHIIeT Ha
TJIOTHOM
JUCTE C
KPYTOBBIM
TPAHCIIOPTUPO
M
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27 | Jlunza. [Toctpoenue n3o0paxeHus JlaGopaTopHas
B JIMH3E. pabota Ne 5
«OnpeneneHue
ONTHYECKOMN
CUITBI U
(boKycHOTO
paccTosiHUS
coOuparomei
ITUH3BI»:
OCBETUTEIb C
MCTOYHUKOM
cBeTa Ha 3,5 B,
MCTOYHUK
MUTa- HUS,
KOMILICKT
MPOBOOB,
IieneBas
muacgparma,
DKpaH
CTaJIBLHOM,
HAIPAaBJISIOIAS
c
M3MEPUTEITBHO
M IIKaIoM,
cobuparonme
ITUH3BI,
paccenBaromas
IMMUH3a, CIIakI
«Monenb
MpeaMeTa B
peiiTepe
28 | lucnepcus cBeTa.
29 | UHTepdepennus crera.
Judpaxkuus csera.
30 | [omsipuzanus cBera.
31 | Pemenue 3anay no teme: «OnTuka.
CBETOBBIEC BOJIHBIY.
32 | KonrponbHas pabora Ne3.
«OnTuka. CBETOBBIE BOJHBI».
33 | [loctynarsl Teopun
OTHOCHUTEIIbHOCTH
34 | PensTUBHCTCKUI 3aKOH CIIOKCHHS
CKOpPOCTEH. 3aBUCUMOCTb YHEPTUU
TeJTa OT CKOPOCTH €T0 JIBFKCHUS.
PensituBuCcTCKAs AMHAMUKA.
35 | CBs3b MeXIy Maccol U SHeprue
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36

Bunael uznyuenuii. [lkana
3JIEKTPOMArHUTHBIX BOJIH.

37 | CrexTpbl U CHEKTpPAIbHbIC
anmnapatbl. BUuasl criekTpos.
CriekTpasbHbIil aHAJIN3.

38 | Jlaboparopnas pabota Ne4.
«Habmoienre crionHoro u
JIMHEIYaTOro CIeKTPOBY.

39 | UudpakpacHoe u
yIbTpaduoIeTOBOE U3TYUCHHUSI.

40 | PenrrenoBckue JIyuu.

3. KBantoBas ¢pusuka 15

41 | ®otordhdexT. YpaBHeHHE
OUHIITEHHA.

42 | ®OTOHBL.

43 | Ilpumenenue Gorodddexra.

44 | Ctpoenue atoma. OnbIThbI
Peszepdopra.

45 | KBanToBsle nocryiarel bopa.

46 | Jlazepsl.

47 | Ctpoenue aTOMHOTO sipa.
SlnepHbIE CUITBL.

48 | DHeprus CBSI3M aTOMHBIX sJIEP.

49 3aKOH paJIMOaKTUBHOIO pacnaja.

50 | Anepusie peakmuu. [enenue saep
ypana. LlenHble siiepHbIe peakium.
S nepHslil peakTop.

51 | [IpumeHeHMeE A1EpHON YHEPTHUH.
brnonornyeckoe neiicTBre
palMOaKTUBHBIX U3TyYCHHI.

52 | KouTtponbsHas padota Ne4.
«CBeroBble kBaHTHI. Du3nKa
ATOMHOTO SI/Ipay.

53 | ®usnKa IeMEeHTapHBIX YacTHII.

54 | Enunas ¢pusznueckast KapTHHA
MUpa.

55 | ®usuka ¥ Hay4YHO-TEXHUYECKAs
PEBOJIIOITHSL.

4. Ctpoenne Beenennoii 7

56 | Ctpoernre COTHEUHOUN CHCTEMBI.

57 | Cucrema 3emus-JlyHa.

58 Oo6mue ceenenus o ComHie.

59 N cTouHnKY SHEPTUY U BHYTPEHHEE
ctpoenue CoJHIa.

60 | duswmueckas MpUPoOJIA 3BE3I.
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61 Hama M'anakruxa.
[TpocTpaHCTBEHHBIE MACIITAOBI
HaOrogaeMoii BeeenHo.

62 [IpoucxoxaeHue u 3BOJIOIHUS
TaJIaKTHK U 3BE3/.

6. [loBTOpeHue 6

63 | [ToBropenue «Kunemaruka

64 | IloBropenue «JluHamuka»

65 | [loBTOpeHne «3aKOHBI
COXpaHEHUS

66 | [loBTOpeHHe «IIEKTPOCTATUKA»

67 | [loBTOopeHue «IeKTpOIMHAMUKAY

68 | MToroBoe noBTopeHue

Y4yeOHO-MeTOAHYEeCKOe oOecnieueHHe 00pa30BaTe/bLHOIO0 mpolecca.

—  VYuebnuk I'.51.Mskumes, b.b.byxoBues, H.H.Corckuit «®u3uka» kinaccuueckuit kypc. 10,
11 knacc» — Mocksa, [Ipocsenienue, 2019 r.

—  CoOopnuk 3amau no ¢usuke 10-11 xmacc. Knmaccnueckmii xypc. IlapdentseBa H.A.- M.
«ITpocsemienner, 2019 r.

—  Jlupaktuueckue wmarepuansl ®duszmka 10,11 xmacc / A.E.Mapon, E.A.Mapon. — M.:
WznatenberBo «Jpodar, 2018.

—  Temaruyeckue KOHTPOJIBHBIE M CaMOCTOATENbHbIE paboTel 1o ¢usuke 11 kmace /
O.U.I'pomueBa. — M.: M3narenbctBo «Ik3amen», 2018 1.

—  Jlozoenko C.B., Tpymmuna T.A Peamm3anusi o0pa3oBaTeibHBIX MPOrpaMM Mo (PHU3UKE C
UCTIOJIB30BaHUEM 000pYZOBaHUs AeTckoro TexHonmapka «lllkompHbli kBaHTOpUyM» 10-11 Kitaccs
(yriny6nenHsiit ypoBenb) — M. .2021

HNuTepHeT-pecypcnl
—  Axumanuu dusnveckux oowekToB. http://physics.nad.ru/
—  JKusas dusuka: obOyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
—  Ypoku Gu3MKH ¢ ucnonbp3oBanuem Murtepuera. http://www.phizinter.chat.ru/
—  ®wuzuka.ru. http://www.fizika.ru/
- dusnka: KoiieKkus onbIToB. hitp://experiment.edu.ru/
- dusnka: IeKTPOHHAsS KOJUIEKIIUs onbIToB. hitp://www.school.edu.ru/projects/physicexp
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