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IHosicHuTEeIbHAA 3aIIUCKA

Pabouvas nporpamma ecTeCTBEHHOHAYYHOM HAINpPaBICHHOCTH MO (PU3UKE C UCIOIB30BAHUEM
obopynoBanus 1eHTpa «Touku pocray st yaueOHoro npeamera «Dusnka. ba3zossiii ypoBeHs. 10—
11 knacce» coctaBnena Ha ocHoBe: ®I'OC COO u pazpaboTaHa B COOTBETCTBUU C:

o ®denepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuM B
Poccuiickoit @denepanum» (¢ U3M. 1 J101., BCTym. B cuity ¢ 01.09.2020);

e TpeboBaHusMH DeneparbHOrO IOCYAAPCTBEHHOIO 00pa30BaTENBHOIO CTaHAapTa OCHOBHOTO
obmiero oOpasoBanusi (yTB. mpuka3oM MuHHCcTepcTBa 00pa3oBaHUs M Hayku Poccuiickoii
Oepnepauun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HanumoHanbHOro mnpoekra «OOpa3oBanue» (yTB. mnpe3uauymom CoBera IpH
IIpesunenre P mo crparern4eckoMy pa3BUTHIO U HALMOHAIBHBIM IPOEKTaM, IIPOTOKOJ OT
24.12.2018 Ne 16);

e ['ocynmapcTBeHHOU mporpammoit Poccuiickoit @enepanuu «PazButue oOpazoBanus» (yTB.
[TocranoBnenuem [IpaButensctBa PO ot 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O06
YTBEPKJI€HUH IOCy1apcTBEHHOM nporpammel Poccniickoit denepanun «Pa3zButue
00pa3zoBaHus»;

e Ha OCHOBE IIPUMEPHON POrpaMMsbl cpesiHero oopazoBanus no ¢pusuke «Pusuka. Paboune
nporpammel. [Ipeamernas muaus yaeouukoB. 10-11 kimaccel: mocodue ams yaurenei
obmieoOpa3zoBarenbHbIx opranuzanminy/ ['.51.Mskumes, b.b.byxosnes. — M.: IIpocsemnienne,
2017.

e y4yeOHBIM IUIAHOM U OCHOBHOI 00pa3oBarenbHoil mporpammsl MKOY «lllnunmnoBckas cpennss
IKOJIa»

e MeroauyecKUMH  PEKOMEHJAlMsIMU 1O  CO3JaHHI0 M (YHKIMOHMPOBAHUIO B
00111€00pa30BaTENIbHBIX OPraHU3ALMUAX, PACIIOIIOKEHHBIX B CEJIBCKONH MECTHOCTH U MajbIX
ropojiax, IeHTPOB 00pa30BaHMsI €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOW HampaBICHHOCTEH
(«Touka poctay) (YTBepKIeHbI pacnopsbkeHneM MuHHUCTEpCcTBa TpocBemieHust Poccuiickoit
®enepannu ot 12 stuBaps 2021 r. Ne P-6).

®uszuka. Paboune nporpammsel. Ilpenmernas nuaus yueOHukoB cepumn «Kiaccuueckuit
kype». 10 — 11 knaccsl. Asrop: A.B. [llaranuna.

Peanuzanus paboueil y4eOHONW NpPOrpaMMBbl OCYILECTBIISETCS C IMOMOIIBIO YYeOHUKOB:
«®Pun3uka» nus 11knacca muHnn «Knaccuuecknii kype» aBropos I'.f1. Msakumesa, b.b. byxoBuesa,
B.M. Yapyruna nox penakuueit H.A. ITapdenbtreBoii). M. «IIpocsemenue», 2020.

[Iporpamma  ompenenseT  colepXaHMe€ M CTPYKTYpy  yueOHOro  MaTepuana,
MOCJIEI0BATENBHOCTh €r0 U3Y4YeHMs], MyTH (OPMUPOBAHUS CUCTEMbI 3HAHUN, YMEHUH U CIIOCOOOB
NeSITeIbHOCTH, Pa3BUTHUS, BOCIIUTAHUS U COLMATM3AINY YUALUXCS.

Cozmanme 1eHtpa «Touka pocra» mpeamojaraeT pa3BuTHE 00pa3oBaTeIbHON
UHQPacTpyKTypsl ~ 00II€00pa3oBaTeNbHON  OpraHu3aldd, B TOM  YHCIE  OCHAIlleHUE
00111e00pa30BaTENbHON OpraHu3aluu:

1. oOopynoBanuem, cpeAcTBaMU OOY4YE€HUS M BOCIUTaHMS M M3y4eHUs (B TOM YHCIE
AKCIEPUMEHTAJIBHOI0) IPEAMETOB, KYpPCOB, IHUCLUUIUIMH (MOAYJEHW) €CTECTBEHHOHAYYHOMN
HANpaBIEHHOCTH TPU peaju3ald OCHOBHBIX 0O0IIe00pa3oBaTeNbHBIX MPOrpaMM H
JIOTIONTHUTEIBHBIX  00I11€00pa30BaTEeNIbHBIX IPOrpaMM, B TOM 4YHCIE I PACIIUPEHHUS
coJiepkaHus yueOHoro npenmera «Ou3nkay;

2. o0opymoBaHWEM, CpeICTBAaMH O0yUEHHSI U BOCIIUTAHUS ISl PEATH3aIHU IIPOTPaMM
JIOTIOTHUTEIILHOTO 00pa30BaHMs €CTECTBEHHOHAYYHON HalpaBlIeHHOCTEH;

3. KOMIIBIOTEPHBIM U UHBIM 000PYI0BaHHEM.

[IpodunbHbli  KOMILIEKT 0OOpyJnoBaHUs obecreunBaeT APQPEKTUBHOE JTOCTHIKECHUE
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00pa3oBaTeNbHBIX  Pe3yJIbTaTOB  OOYYAIONIMMHUCS IO IpOrpaMMaM  €CTECTBEHHOHAYYHOM

HaNpaBJICHHOCTH, BO3MOXKHOCTb YIITYOJNEHHOTO U3YyUEHHsI OTAEIbHBIX MIPEIMETOB, B TOM YHCIIE IS

dopmupoBaHus U300pETATENBCKOTO, KPEATUBHOTO, KPUTUYECKOTO  MBIIIICHUS, Pa3BUTHUS

(YHKIMOHATIBHONH TI'pPaMOTHOCTH y OOYyYalOMIMXCs, B TOM YHCJIE€ ECTECTBEHHOHAYYHOH W

MaTEMaTUYECKOU.

OKCHEpUMEHT SIBJISIETCA HCTOYHUKOM 3HAHUM W KpPUTEpUEM HX HUCTHHHOCTH B HayKe.
Konnenmus coBpeMeHHOro o0pa3oBaHusl MOAPa3yMEBAET, UTO B Y4€OHOM HKCIEPUMEHTE BEYIIYIO
pOJIb  JTOJKEH 3aHATh CAMOCTOSTENbHBIM HCCIEAOBATEIbCKUN YUYEHUYECKUH OSKCIIEPUMEHT.
CoBpeMeHHbIE JKCIEpUMEHTANIbHBIE HCCIEIOBaHUS MO (U3MKE YK€ TPYIHO MpEeACTaBUTH 0Oe3
UCTIOJIb30BaHUSI HE TOJBKO aHAJIOTOBBIX, HO W IM(PPOBBIX HM3MEPHUTEIBHBIX MNpuOOpoB. B
®denepanbHOM TOCYAapCTBEHHOM 00Opa3oBaTesibHOM cranjapte (nainee — PI'OC) nponucaHo, 4To
OJIHUM W3 YHHBEPCAIbHBIX yueOHBIX neicTBuil (manee — YVY]I), mpuoOpeTaeMbIX y4aliuMUCH,
JIOJDKHO CTaTh YMEHHME «IIPOBEJIEHUS OIBITOB, IPOCTBIX AKCHEPUMEHTAIbHBIX HCCIEI0BaHUM,
IPSIMBIX ¥ KOCBEHHBIX M3MEPEHHI C MCIOIb30BAaHHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPHUTEIHHBIX
IPUOOPOBY.

Y4eOHbIi dKCHEPUMEHT M0 (U3MKEe, MPOBOAMMBIN Ha TpPaAMLIMOHHOM OOopynoBaHuu (6e3
NpUMeHEeHUs IUQPOBBIX J1a0opaTopuil), HE MOXKET B TOJHOW Mepe 00ecHneduTh pelleHHe BCeX
o0pa3oBaTeNbHbIX 3aJady B COBpeMEHHOM mKkosie. ClloKMBILAsCA CUTyalus oOOycIoBJIEeHa
CYILIECTBOBaHUEM psijia MPOOIIEM:
® TPaJAMIMOHHOE MIKOJIBbHOE 000pyAOBaHUE M3-3a OTPAHMYEHUSI TEXHUUYECKHX BO3MOKHOCTEH HE

MIO3BOJISIET IPOBOAUTH MHOTHE KOJIMYECTBEHHbBIE UCCIIEI0BAHUS;

e UINTENBHOCTh MPOBEACHUA (PU3UYECKHX HCCIEeOBAaHMII HE BCerma corjacyercss ¢
JUTUTETTLHOCTHIO YU€OHBIX 3aHSATHUM;

® BO3MOXHOCTb  IPOBEIEHUS  MHOTUX  (PU3WYECKHMX  HCCIEIOBAaHUN  OrpaHUYUBACTCS
TpeOOBaHUAMH TEXHUKH OE€30MIaCHOCTH U JP.

[udposass nmabopaTopusi KapAMHAIBHBIM 00pa3oM H3MEHSET METOAMKY M COJep)KaHHe
HKCIEPUMEHTAIBHON JIEATENIbBHOCTH W IOMOTAeT PEHIMTh BBIIIECNEPEUUCICHHBIE TMPOOJIEMBI.
lupokuit crmekTp HH(POBBIX TAaTYMKOB ITO3BOJISIET YYAIIUMCS 3HAKOMHUTBCS C IapaMeTpamMu
($U3NYECKOr0 SKCIIEPUMEHTA HE TOJIBKO HAa KaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. C
NOMOUIbI0 LH(pPOBOH Ja6OpPaTOPUM MOKHO NPOBOAUTH JUITMUTENBHBIM SKCHEPUMEHT JaXe B
OTCYTCTBHM 3KcliepuMeHTatopa. Ilpu 3ToM u3Mepsiemble NaHHbIE U pe3yibTaThl MX OOpabOTKH
0TOOpa)karoTCsl HEMOCPEICTBEHHO Ha IKPaHe KOMITBIOTEPA.

B npouecce popmupoBaHUS SKCIIEPUMEHTAIBHBIX YMEHHUH MO (U3UKE Yydaluiics yduTcs
MPEJICTaBISITh MHPOPMAIIHIO 00 HCCIET0BaHNN B YETHIPEX BUIAX:

e B BepOaJbHOM: ONMCHIBATH SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJENb 3KCIEPHMEHTA,
¢dbuKcUpoBaTh BHUMaHUE HA U3MEPSIEMbIX (DU3MUECKUX BEIMYUHAX, TEPMUHOIIOTUH;

e B TaOJMYHOM: 3aMOJHSTH TAOJIMIIBI JAHHBIX, JEKAIIMX B OCHOBE MOCTpPOEHUs rpadukoB (IIpu
3TOM Yy y4Yal[UXcsl BOSHUKAET MEPBUYHOE MPEACTaBIEHUE O MaciiTadax BEIUYHH);

e B TpapUUECKOM: CTPOUTHh TIpadUKh TO TAOIMYHBIM JaHHBIM, YTO TO3BOJSET MEPEHTH K
BBIJIBUKCHUIO TUTIOTE3 O XapaKTepe 3aBHCUMOCTH MEXIy (U3NYECKHMH BEITHMYMHAMH (TIPH
TOM YYHUTENlb MOKAa3bIBACT MPEUMYIIECTBO B BU3YyalM3allMM 3aBUCUMOCTEH MEXIy BelH-
YHHAMH, HATJISAHOCTh 1 MHOTOMEPHOCT );

® B aHAIMTHYECKOM (B BHJE MaTEeMaTHYECKHX YypPaBHEHWH): TPHUBOAUTH MaTeMaTHYECKOE
ONMCAHNWE B3aUMOCBS3M (PU3MUECKHUX BEJIIMYMH, MaTeMaThUyecKoe 0000IeHHe MOIyYeHHbBIX
pe3yJIbTaTOB.

[Tepexox Kk KaXAOMy 3Tally MpeACTaBIeHHUs MH(GOpPMAIMKU 3aHUMAET JAOCTATOYHO OOJIBIION
IPOMEXYTOK BpeMeHHu. be3ycioBHo, B 7—9 kilaccax 3TOT mpolecc HeoOXOOUM, HO B CTapIINX
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KJIaccax 3TO BpeMs MOXKHO ObLTO OBl OTBECTH Ha perieHue 0osiee BaXKHBIX 3a7ad. B »ToM miaHe
1u(poBbBIe TA0OPATOPHH MO3BOJISIFOT CYIIECTBEHHO YKOHOMUTH BPEMsI, KOTOPOE MOKHO IMOTPATUTh
Ha (HOPMHPOBAHHE WCCIEAOBATEIHCKUX YMEHUN VYUaAIIMXCs, BBIPAKAIONIUXCS B CIEIYIOIINX
JIEUCTBUAX:

® OmpeeneHue MPOOIeMEI;

® [IOCTaHOBKA MCCIIEI0BATEIbCKON 3a/1a4H;

® IUIAHUPOBAHME PELICHUS 3a]1a4H;

® [IOCTPOEHUE MOJIETIEH;

®  BBIJIBHKCHHE FHUIIOTE3;

e OSKCIIEpUMEHTAJIbHAS [TPOBEPKA TUIIOTES;

® aHaJM3 JaHHBIX SKCIIEPUMEHTOB WJIH HAOIIIOICHUM;

e (QopmynrpoBaHUE BHIBOIOB.

[locnennue roabl y  yyamuxcs  HaONIOJAeTCss  HU3Kas  MOTHUBAIUS — M3YYCHUS
€CTECTBCHHOHAYYHBIX TUCIUIUIMH U, KaK CJICJCTBUE, MaJICHUE KadecTBa oOpaszoBanus. L{udpoBoe
yaeOHOe 000pyIOBaHWE II03BOJISAECT YYAIIUMCA O3HAKOMHUTHCA C COBPEMEHHBIMH METOJIaMU
WCCJICIOBAHMsI, IPUMEHSIEMBIMA B HayKe, a YUUTENII0 — MPUMEHATh Ha MPAKTUKE COBPEMEHHbBIE
negarorndeckue TexHojoruu. [losTomy rnaBHOUM cocraBistomiedi komruiekta «Toukoit poctay
ABIISAIOTCA LU(POBBIE JTaAOOpATOPUU

YueOnas mporpamma 10 - 11 kmaccoB paccunrtana Ha 136 4 3a aBa roga u3yuyeHus (1o 2 yaca
B HEJIEJIO B KaXKJIOM KJ1acce)

[Inanupyemble pe3ylbTaThl OCBOCHHS YyueOHOTO mpeaMmera «®U3HKa» € ONUCAHUEM
YHUBEPCAITHHBIX YUEeOHBIX 1eiCTBUI, JOCTUTaeMbIX 00y4aloMMUCH JINYHOCTHBIE Pe3yJIbTAThI
JlngyHOCTHBIMU pe3yNbTaTaMH U3ydeHus npeamera «Dusnkay SIBISAIOTCS CISAYIONINE YMEHUS:

1. oco3HaBaTh €AMHCTBO M IEJIOCTHOCTh OKPYXKAIOMIETO MUPA, BOZMOKHOCTH €r0 TT03HABAEMOCTH
U OOBSCHUMOCTH Ha OCHOBE JOCTHXEHHH Hayku. [locTemeHHO BBICTpamBaTh COOCTBEHHOE
LIEJIOCTHOE MUPOBO33pEHHUE:

e BbIpaldaThIBaTh CBOM COOCTBEHHBIC OTBETHI HAa OCHOBHBIE >KM3HEHHBIE BOIPOCHI, KOTOPHIE
CTaBUT JIMYHBIN >KU3HECHHBIN OIIBIT;

® VYYUTHCA TMpPHU3HABATh MPOTUBOPEUYMBOCTH W HE3aBEPIIEHHOCTh CBOMX B3IJISZIOB HA MHP,
BO3MO’KHOCTh UX M3MCHEHHUS,

® VYYUTHCA HCIIONB30BAaTh CBOW B3TJSBI HAa MHUP IS OOBSICHEHHUS PA3JIMYHBIX CHUTYaIUH,
pelieHus: BOSHUKAIOIINUX TPOOIEM U U3BIICUEHUS KU3HEHHBIX YPOKOB;

2. 0OCO3HaBaTh CBOM HWHTEPECHl, HAXOJUTh M H3y4aThb B YYeOHWKAX IO pPa3HBIM IpeaMeTam
MaTrepual, UMEIOLMA OTHOUIEHHWE K CBOMM HHTepecaM. lcmosib3oBaTh CBOM MHTEPECHI s
BbIOOpa WHAMBUAYAIbHOH 00pa3oBaTeIbHONW TPaeKTOPHHM, TOTEHIUANBHON Oymyien
npodeccuu U COOTBETCTBYIOIETO MPOPUIHHOTO 00pa30BaHMUS;

3. TpuobpeTaTh OMBIT yYACTHUS B JeNaX, MPUHOCSIINX TOIb3Y JTOSM;

4. OIEHWBATh KU3HEHHBIC CUTYAIlMU C TOYKH 3peHHs 0€30macHOT0o o0pa3a KU3HU U COXPaHEHUS
3I0pPOBBSl. YUUTHCS BBHIOMPATh CTUJIb TOBEACHUS, MPUBBIYKHA, 00€CIICUNBAIOIINE O€30MMaCHBIN
00pa3 )KU3HU ¥ COXpPAaHEHUE CBOETO 3/I0POBbsI, a TAKKE OJU3KUX JIFOACH U OKPYKAIOIIHX;

5. OIICHWBATh JKOJIOTHYECKUN PHUCK B3aMMOOTHOIICHHWH dYelloBeKa W Mpupojbl. DPopMHUpOBATH
HKOJIOTUYECKOE MBIIUICHUE: YMEHHE OLEHHUBATh CBOK JIEATEIbHOCTh M IOCTYNKU APYTHUX
JOJIEN C TOUKH 3PEHUSI COXPAHEHUSI OKPYIKAIOIIEH Cpe/Ibl.

MeTtanpeameTHblie pe3yJabTaThl
MeranpeaMeTHBIME pe3yIbTaTaMu W3ydeHus npeamera «dusukay sisercs GopmupoBanue Y'Y /1.
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Perynstususie YY ]|

e (CamocrosTenbHO O0HapYXUBaTh U (POPMYIHPOBATH IPOOIEMY B KJIACCHON M MHAWBHIYaIbHOM
yueOHO! eI TeIbHOCTH.

e BriiBurare Bepcum pemieHus MpoOJeMbl, OCO3HABaTh KOHEUYHBIH pe3yibTaT, BBIOMpPATh W3
MPEJJIOKEHHBIX CPEACTB U UCKATh CAMOCTOSITENIbHO CPEICTBA JJOCTHKEHUS LIEIH.

e CocTaBnsaTh (MHAWBUAYAIBHO WIH B TPYIIIE) TUIAH PEHICHUS POOIEMBI.

e Palotast no npenIoKEHHOMY U (MJIM) CaMOCTOSITENbHO COCTABJIEHHOMY IUIaHY, UCIIOJIb30BaTh
Hapsy C OCHOBHBIMH CPE/ICTBAMH M JOTIOJIHUTEIbHBIC: CIIPAaBOYHYIO JIUTEPATYpy, prusnueckue
puOOPbI, KOMIIBIOTED.

e [lnmaHupoBaTh CBOIO MHAWBUIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

e PaboTarh MO CaMOCTOSTENILHO COCTABJICHHOMY ILJIaHY, CBEPSSICH C HUM U IEJIbIO IeATEIbHOCTH,
WCIPABIISAs OINOKHU, UCTIONB3YsI CAMOCTOSATEIBHO M01I00paHHbIE CPECTRA.

e (CamOCTOSTEeNbHO OCO3HABaTh MPUYMHBI CBOETO yCIeXa WM HEycliexa M HaXOJIUTh CIOCOOBI
BBIXO/Ia U3 CUTYyallUH HEycIexa.

e VYMeTh OIICHMBAaTh CTENEHb YCIECIIHOCTA CBOEH WHIUBUIyaJbHOW 00pa3oBaTebHON
JESTEIIbHOCTH.

e JlaBaTh OLIEHKY CBOMM JMYHOCTHBIM KaueCTBaM M 4YepTaM XapakTepa («KakoB 5»), OIPEIEIITh
HAIPaBJIEHUSI CBOETO Pa3BUTHUS (KKAKHUM s XOUY CTaTh)», «4TO MHE JUIsl 3TOTO HAJ0 CIENIaThy).

ITo3naBaTenbHbIe YY |

e AHanM3HMpOBaTh, CPABHUBATH, KIIACCH(PHUIIMPOBATH U 0000IIATH H3yYCHHBIC TOHATHS.

e CTpouTh JOTHYHOE PACCYKIEHHUE, BKIIOYAIOINIECE YCTAHOBJICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3EH.

o IlIpeacraBnsaTe HHGOPMAIUIO B BUJIE KOHCIIEKTOB, TAaOIHII, CXeM, IpadUKOB.

e [IIpeoOpa3oBriBaTh MHPOPMAIMIO U3 OJHOTO BHJA B JAPYTrOd W BRIOMPATh YAOOHYIO IS CeOs
dbopMy ukcamu u nmpencTaBiIeHust HHGOPMAITIH.

e lcnonb3oBaTh pazauYHbIE BHUABI YTEHUs (M3ydarollee, MPOCMOTPOBOE, O3HAKOMUTEIBHOE,
MOMCKOBOE), MPUEMBI CIIyILIAHUS.

e (CamoMy co37aBaTh HCTOYHUKHM HHGPOpPMAIMM DPA3HOTO THMA W JUIS pPa3HBIX ayauTOpUH,
co0ro1aTh npaBuiia HHOOPMAITMOHHOM 0€30MMaCHOCTH.

e VYMeTh HCNOJB30BATH KOMIIBIOTEPHBIE M KOMMYHUKAI[MOHHBIE TEXHOJOTMU KaK HWHCTPYMEHT
JUI JOCTHIKEHHUS CBOUX IEJIEH.

e VYMeTh BBIOUpATh aJIeKBaTHHIE 33/1aUe MPOTpaMMHO-AMNapaTHbIE CPEICTBA U CEPBUCHI.

IIpeamernsie YY1

[Ipu oOy4yeHun ¢u3uKe JEATENBHOCTh, CBA3aHHAs C MPOBEAEHUEM (DU3UYECKOTO

HKCIIEPUMEHTA, OKa3bIBAaeTCsl KOMIUIEKCHOW. OHa BKIIIOYaeT B ceOsl psii JTAmoB: IUIAHUPOBAHHE,

MOJIEJIMPOBAaHUE, BHIABIKEHHUE THIIOTE3, HAOI0IeHHE, 10100p TPUOOPOB U MOCTPOEHUE YCTAHOBOK,

U3MepeHue, MpeacTaBieHne H 00o0mieHne pe3yabTaToB. [l OCBOEHMS YKa3aHHBIX H3TalloB

MPUMEHSIETCS SKCIIEPUMEHTAIBHBIA METO 3yueHUsl (PU3MUECKUX SIBJICHUN U MPOIIECCOB.

[Tpu moaroroske ywammuxcsa 11 xmacca k cnaue EI'D no ¢usuke cieayer chopmupoBath y

HUX YMEHHUE pelllaTh dKCIIEpUMEHTANIBHBIE 3a7jaun. B mporiecce MX BBIOJIHEHUSI MOXHO ITIOBTOPUTh

3HAYUTEIIbHBIN 00BEM NPONHAEHHOTO YUeOHOTro MaTepuaa.

[Tpumep 3KCIEPUMEHTAIBHOIO 3aJaHUS:
3axkpenume océnob 6 wmamuge u ycmamogume HAKIOH HCEN0OA maxum obpaszom, umoowl

Wapux npoxoousl 6o OIUHY Hcénooa.

Hcnonv3ys umerowue snanus, onpedenume. a) yCKOpeHue wiapuxka, 0) CKoOpocmbv wapuxa 6

KOHye dHcénooba.



Vkaorcume, kax usmenaiomes cuedyrowue usuieckue 8eaudunbl NPu OBUNCEHUU WAPUKA 88EPX

no océnoby: a) ckopocms, 06) YCKOpeHue, 8) NOMEHYUANbHAS JHepaus, 2) UMNYIbC, O)

KUHemuyeckas SHepeus; e) NOJIHASL MeXAHUYeCcKask dHepeus 6 PeanbHblX YCA08UAX (C Y4émom

MpenUst); JHc) NOIHASL MEXAHUYECKAsl IHEP2USL 8 UOeAIbHbIX YC08UsX (De3 yuéma mpenust).

Pemenue sxcriepuMeHTaIbHBIX 3a7a4 GOPMUPYET Y yUAIIUXCS CIEAYIOIINE YMEHUS:

® [IPOBOJUTH HAOJIOJCHUS U ONUCHIBATH UX;

® 33/1aBaTb BONPOCHI W HAaXOAWTb OTBETHl HA HUX OMNBITHBIM MYTEM, T. €. IUIAHUPOBATH
BBITIOJIHEHHUE MPOCTEHIINX OMBITOB;

® [POBOJUTH MPSAMbIC U3MEPEHUS ITPU TOMOIIN HAUOOJIEE YACTO UCIIOJIb3yEeMbIX TPUOOPOB;

® [IpEeACTaBIAThH PE3YyJIbTaThl U3MEPEHUN B BUJIE TAONMLL;

e JlenaTh BBIBOJIBI HA OCHOBE HAOIIOICHUIA;

® HAaxOJUTh MPOCTEHIINE 3aKOHOMEPHOCTH B MPOTEKAHUU SBJIEHUN U OCO3HAHHO HCIOJIB30BaTh
UX B TIOBCEIHEBHOW KH3HH, COONIONas pasyMHbIE NpaBWiIa TEXHUKH O€30MacCHOCTH H
IIPOrHO3UPYSI TOCJIECTBUS HENPABUIBHBIX AEUCTBUM.
Bremonaenue mabopatopHbIXx paboT (PHU3MUECKOro NMpaKTHKyMa OJDKHO OBITh CBSI3aHO C
OpraHM3alKel CaMOCTOATEIBHON M TBOPYECKOM AESITENBHOCTH yYallMXcs. BO3MOXKHBIM BapuaHT
WHIWBUYyaIN3alui paboThl — 3TO MOAOOp HECTAaHIAPTHBIX 3aJaHU TBOPYECKOTO XapakTepa,
HanpuMep IIOCTaHOBKA HOBOW JnaboparopHoi paboTel. OpUTHHATBLHOCTH Ta- KOTO 3a/laHus
3aKJIF0YAETCs B TOM, UTO y4alllUiics MEPBLIM COBEPIIAET OMpPEACIEHHbIE AEHUCTBHS IO BBHITOJIHEHUIO
naboparopHbiii  pabotel. [Ipm 3TOM pe3ynbTar ero AKCHEePUMEHTAIbHOW AESITeNbHOCTU
NepPBOHAYAILHO HEU3BECTEH HU €My, HU YUUTEIIO.
@DaKTUYECKH 3[eCh IPOBEPSIETCS HE CTOJNBKO 3HAHUE KaKOro-imdo (U3MUECKOro 3aKoHa,
ABJIGHUS. WM NPOLECCA, CKOJBKO CIIOCOOHOCTh YYaIErocsi K IIOCTAHOBKE U BBIIIOJIHEHUIO
dusnyeckoro 3kcnepuMeHTa. [IpoBeas cepuio HEOOXOIUMBIX W3MEPCHHH W BBIYHCICHHUH, OH
OLICHUBAET IOTPEHIHOCTH W3MEPEHHM M, €CIM OHHM HEIONMYCTUMO BEJIHWKH, HaXOAUT OCHOBHbIE
MCTOYHUKHU OIMIUOOK U MPOOYET X YCTPAHUTb.
Hpyrum  yudammmcs — Kjacca  MOXHO — TPEANIOKUTh  MHAWBUAYyaJdbHbIE  3aJaHUs
HCCJIEI0BATENIbCKOTO XapakKTepa, B XOJI€ BBINOJHEHUS KOTOPBIX OHM IMOJYy4YaT BO3MOXKHOCTH
OTKpPBITh ~ HOBBIE, HEHM3BECTHbIE 3aKOHOMEPHOCTM WM JlaXe co3JaTb  HM300peTeHHe.
CamocTosiITeTbHOE OTKPBITHUE HM3BECTHOTO B (PU3MKE 3aKOHA WM «H300peTeHue» crocoda
U3MepeHusl (PU3MYECKON BEIMYMHBI SIBISIETCS OOBEKTUBHBIM JOKAa3aTEIbCTBOM CIIOCOOHOCTH
yyalmxcs K CaMOCTOSITEIbHOMY TBOpuYecTBY. B pe3ynbrare Takod JesSTENTbHOCTH Yy HHUX
(dbopMupyeTCsl yBEpEHHOCTh B CBOMX MHTEJIEKTYyaJIbHBIX CIOCOOHOCTSIX.
B mnpouecce sKkcrnepUMEHTANbHOIO HCCeIOBaHUA (U3NYECKUX SBICHUHA (TPOLECCOB) U

0000111eHUS TOTYYSHHBIX PE3yJIbTaTOB yJalluecs JOHKHBI HAYUUThCS:

® yCTaHABIMBATh (PYHKIMOHAIBHYIO CBSI3b U B3aMMO3aBHCUMOCTb SIBJICHUH (IIPOIIECCOB);

® MOJEIUPOBATH SIBICHUS (POIIECCHI);

® BBIJBUTATH TUIOTE3bI, HKCIIEPUMEHTAIHHO MPOBEPATh WX M HMHTEPIPETUPOBATH IMOTYYCHHBIE
pe3yIbTaThI;

® U3y4yaTh (PU3NYECKHE 3aKOHBI U TEOPHUH, YCTAHABINBATH TPAHUIIBI UX TPUMEHUMOCTH.

Kommynukarusublie YY /]

e OrcrauBas CBOIO TOUYKY 3pEHHUS, IPUBOIUTH ApIYMEHTHI U OJITBEPKAATh X (haKTaMu.

. YMeTp B JUCKYCCHM BBIJIBUTaTh KOHTPAapryMEHTHI, HepedpazupoBaTb CBOIO MbICIb
(BaieHre MEXaHU3MOM DKBUBAJICHTHBIX 3aMEH).

o YYUThCSI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, YMETh MpPH3HABaTh OMIMOOYHOCTH
CBOET0 MHEHHUS U €r0 KOPPEKTUPOBATb.

. Paznuuath B NMHChMEHHON W YCTHOM peyd MHEHHE (TOYKY 3pEHHs), JI0Ka3aTelbCTBa
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(aprymeHTBI, GaKThl), TUIIOTE3bI, AKCUOMBI, TEOPHH.
VYMeTh B3MVISIHYTh Ha CHUTYalldI0 C WHOW TO3UIIMM W JIOTOBAPUBATHCS C JIIOJIBMH,
MPUACPKUBAIOIITUXCSI HHBIX TOYEK 3PCHHS.

IIpenmerHbie pe3yJIbTaThI
BrinmyckHuK Haydures:

JEMOHCTPUPOBAaTh Ha MpUMeEpax pojb U MecTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
HAY4YHOI KapTHHBI MHpa, B Pa3BUTHHM COBPEMEHHOH TEXHMKHM U TEXHOJOIMH, B MPAKTUUYECKOM
JIeITEeIILHOCTH JIFOACH

JIEMOHCTPUPOBATh Ha IpUMepax B3aUMOCBA3b MEXIY (PU3MKONW U APYTMMU €CTECTBEHHBIMU
HayKaMmy;

yCTaHaBJIMBaTh B3aMMOCBS3b €CTECTBEHHO-HAYYHbBIX SBJIEHUH M IPUMEHSITh OCHOBHBIE
(bu3nyeckre MOAEIH Ul UX ONMMCAaHUS U O0BSICHEHUS;

UCTIOJIb30BaTh UH(MOPMAIHIO (PU3NIECKOTO CONEPKAHMS MIPU PEHICHUN YUeOHBIX, MpaKTH-
YECKUX, MIPOEKTHBIX U HMCCIEN0BATENbCKUX 3a/1a4, UHTErpUpys MH(YOPMALKIO U3 Pa3IUYHBIX
UCTOYHUKOB M KPUTHUYECKH €€ OLleHUBas;

pa3nuyath ¥ yMETh HCIOJB30BaTh B Y4EOHO-HCCIEIOBATEIBCKON NEATEITBHOCTH METOMIBI

HAYYHOTO TIO3HaHWs (HaOJroJeHue, ONMHMCaHWe, W3MEpEHHUE, HKCIEPUMEHT, BBIIBIKEHUE
TUIIOTE3bl, MOJEIMPOBAHUE U JIp.) U (POPMBI HAYYHOIO MO3HAHUS ((aKThl, 3aKOHBI, TEOPUH),
JIEMOHCTPHUPYsI Ha IPUMeEpax UX pojb U MECTO B HAYYHOM I1O3HAHHH;
IPOBOJIUTHh TPSMBIE M KOCBEHHBIE W3MEHEHHs (H3UYECKUX BEIWYHMH, BBIOWMpas H3MepH-
TeJIbHbIE HPUOOPBl C Y4ETOM HEOOXOIUMONH TOYHOCTH HU3MEPEHUil, IUIaHUPOBaTh XOJ
U3MEpEHUll, MoylyyaTh 3HAUYEHHE M3MEPSEMON BEJIMYMHBI M OLIEHUBAaTh OTHOCUTENIbHYIO
HOTPEIIHOCTD 110 33JJaHHBIM (hopMyJIam;

NPOBOJUTH HMCCIIEOBAHUSI 3aBUCUMOCTEH MEXIy (U3UYECKUMHU BEIWYMHAMH: TPOBOJHUTH
U3MEPEHUs] U OINpeNeNsITh Ha OCHOBE HCCIENIO0BaHMs 3HAu€HHE I[apaMeTpoB, XapaKTepu-
3YIOIIMX JaHHYIO 3aBUCHUMOCTh MEX/1Y BEIMUYMHAMHU, U JI€JaTh BBIBOJ C YYETOM MOTPELIHOCTH
U3MEPEHHUI;

UCTIOIB30BaTh ISl OMMCAHMS XapakTepa MPOTEeKaHWs (U3NYECKHX TPOLECCOB (hHU3MUYECKHE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEX/1Yy HUMU;

UCTIONB30BaTh ISl OMHMCAHUS XapakTepa NPOTEKaHWs (U3NYECKHX TPOLECCOB (hHU3HUYECKHE
3aKOHBI C Y4ETOM I'PaHUI] UX TPUMEHUMOCTH;

pemaTh KavyeCcTBEHHbBIE 3a/Ja4d (B TOM YHCIE M MEXIPEAMETHOTO XapaKTepa): HCIIONb3Ys
MOJeNnY, (PU3MUECKUE BEIMYMHBI M 3aKOHBI, BBICTPAWBATh JIOTHYECKH BEPHYIO IEMOYKY
00BsICHEHUS (JI0Ka3aTeIbCTBA) MPEJIOKEHHOTO B 3a/1a4e Mpoliecca (SIBICHU);

pemaTh pacu€THBIE 3a7addl C SIBHO 3aJaHHON (H3UYECKOW MOJEIbI0: Ha OCHOBE aHaln3a
YCITIOBHS 33/1a4M BBHIIEIATH (PU3HUECKYIO MOJEIh, HAXOAUTh (DU3MUYECKHE BETMIUHBI M 3aKOHHBI,
HEOOXOJMMBIE W JIOCTAaTOYHBIE ISl €€ peIICHWs, MPOBOAUTH pPACUYETBHI W TPOBEPSTH
MOJIy4YEeHHBIH pe3yibTaT;

YYUTHIBATh TPAaHUIBl TPUMEHEHUS! M3YYCHHBIX (H3MUECKUX MOJENeH NMpH pemeHun (u3H-
YECKHX M MEXKIIPEIMETHBIX 33]1a4;

UCMOJIb30BaTh MH(MOPMAIMIO W TNPUMEHATh 3HAHUSA O TPUHIMIAX PAOOTBI M OCHOBHBIX
XapaKTEePUCTHKAX HM3YYCHHBIX MAIINH, TMPUOOPOB M JAPYIHX TEXHHUYECKUX YCTPOWCTB IS
peIIeHHs TPAKTHYECKHX, YIeOHO-MCCIIeIOBATEIhCKIX M MMPOSKTHBIX 3a/1a4;

UCIOJIb30BaTh 3HAHUSA O (PU3MUECKHX OOBEKTaX M Mpoleccax B IMOBCEIHEBHOW >KHU3HU JUIS
oOecrnieueHHs 0€30MacCHOCTU MpU OOpalleHUH ¢ MpHOOpaMu M TEXHUYECKUMHU YCTpOIlCTBamH,
JUIS. COXPaHEHMsI 310pOBbsl U COONIOIEHUS] HOPM HKOJIOTHUYECKOTO MOBEJEHHS B OKPYKAIOLIEeH

cpene, 1Jis NPUHATHS PEIICHUH B OBCEAHEBHOM KU3HU.
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Bbll'lyCKHI/lK IMOJYYMT BO3MOKHOCTD HAYYUTHCH:

MOHUMATh H OOBSACHATH IIEJIOCTHOCTh (PU3WYECKONW TEOPHH, pa3auvaTh TPAHUIBI €&
MIPUMEHUMOCTH ¥ MECTO B PAIY APYTUX (HU3UUCCKUX TCOPHI;
BIIQJICTh NMPUEMAMH TOCTPOCHHUS TEOPETUUYECKUX JIOKA3aTEeIbCTB IMPOTEKAHUS (PUINISCKUX
SIBJICHUW U MPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JIOKA3aTEIbCTB;
XapaKTEPU30BaTh CUCTEMHYKO CBSI3b MEXKIY OCHOBOIOJIArarOIIMMUA HAYYHBIMU MOHSATUSIMMU:
MIPOCTPAHCTBO, BPEMsi, MaTepHs (BEIIECTBO, MOJIE), IBUKEHUE, CHUIIA, SHEPTHSI;
BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHHWSI OCHOBOMOJIAratolnX 3aKOHOB;
CaMOCTOSITEIIbHO TJIAHUPOBATh M MPOBOAUTH (PU3HUECKHUE IKCIIEPUMEHTHI,
XapaKTepU30BaTh TIOOATBHBIC TTPOOJIEMBI, CTOSIIIHUE MEPE] YEIOBEUESCTBOM: IHEPTETUUECKHUE,
CBIPbEBBIC, PKOJIOTHYECKHUE, — U POJIb (PU3UKH B PEIICHUN ITUX MPOOIIeM;
peliaTh MPaKTUKO-OPHUCHTUPOBAHHBIE KAa4eCTBCHHBIC W PACUETHBIC (DM3MYECKHE 3aJadll C
BBIOOPOM (PU3HYECKOM MOJICIIH, HCIIONB3YS HECKOJIbKO (M3MYECKUX 3aKOHOB WU (OPMYII,
CBSI3BIBAIOIINX U3BECTHBIC (DU3NYECKUE BEIMYUHBI, B KOHTEKCTE MEXITPEIMETHBIX CBS3CH;
OOBSACHATh TPUHIUIBI PAOOTHI W XAPaKTCPUCTHUKKA M3YYECHHBIX MAIlWH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB;
OOBSCHATH YCJIOBUS NPHUMEHCHUS (U3MUSCKUX MOJEICH MpU penieHuw (HU3MUecKHux 3ajaad,
HAXOJIUTh aJIEKBATHYIO MPEIJIOKEHHON 3a1aue (PU3NIECKYI0 MOJICIIb, pa3peniaTh IpooIemMy Kak
Ha OCHOBE MMEIOIINXCS 3HAHUM, TaK U TPU TOMOIIM METOAOB OLIEHKHU.

MexaHnuvyeckue siBJICHUS
pacro3HaBaTh MEXaHUYECKUE SIBJICHUSI U OOBSICHATH HA OCHOBE MMEIOIIMXCSl 3HAHUW OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS MPOTEKAaHUS OTUX SBJICHUW: PABHOMEPHOE W HEPABHOMEPHOE
JBUKEHHUE, PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, OTHOCUTEIBHOCTD
MEXaHMYECKOTO JIBHKEHUS, CBOOOIHOE MaJIeHIE TeJ, PABHOMEPHOE ABUKEHHE MO0 OKPYKHOCTH,
VHEpLMS, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE [BHXXEHHE, IMeEpeaada HaBJICHUS TBEPIBIMU
TeJIaMH, KUJKOCTSIMH U ra3aMu, aTMOc(epHOe JaBleHUE, MJIaBaHUE TEJ, PABHOBECHE TBEP/bIX
TeJ, UMEIOIIUX 3aKPETICHHYIO OCh BpaIlleHUs, KoJie0aTeIbHOE IBHIKEHHE, PE30HAHC, BOJTHOBOE
JBUXKEHHE (3BYK);
OMKCHIBATh HM3yYEHHBIE CBOMCTBA TEN W MEXAaHUYECKHE SIBICHUS, HCIONB3ysd (U3HUECKUe
BEJIMYUHBL: MyTh, TMEpEeMEIIeHHe, CKOPOCThb, YCKOpPEHHE, Mepuoja OOpalleHHus, Macca Tena,
IJIOTHOCTh BEIIECTBA, cujia (CUJia TSDKECTH, CHJIA YIPYTOCTH, CHJIa TPEHWs), JaBJICHHE,
UMITYJIbC TeJla, KUHETHYeCKash SHEprus, MOTCHIMalIbHAas DSHEPrusi, MeXaHWdeckas padoTa,
MexaHnudeckas MourHocTh, KIIJ mpu coBepiieHun pabOTHl C HMCHOJIB30BAaHUEM IPOCTOTO
MEXaHu3Ma, Cuja TPEeHHs, aMIUIUTy[a, MEepUoJ] W YacToTa KojeOaHWil, UIMHA BOJHBI H
CKOPOCTh €€ PACIpOCTpPaHEeHMsI; IPU OMUCAHUHM MPABHIBHO TPAKTOBATh (PU3UYECKHI CMBICT
HCIONIb3YEMBIX BEIMYWH, MX OOO3HAYCHHS] M EAWHHIIBI WU3MEPEHHs, HaXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMU, BEIYUCIATH 3HAUCHUE
(bu3MYECKOI BETUYNHBL;
aHAIM3UPOBATh CBOWCTBA TEJ, MEXaHMYECKHUE SBICHUS M MPOLECCHI, HCIONb3Ys (HU3NUECKHe
3aKOHBI: 3aKOH COXPAHEHHUs SHEPTHUH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHLIMI CYIEPIO3ULIMU
cuI (HaxoxJeHue paBHozewcTBytomiei cubl), I, II u 11l 3akonsl HetoTOHA, 3aK0H COXpaHEHUs
uMnynbca, 3akoH ['yka, 3akoH [lackans, 3akoH ApxXxumesna; Mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOe BEIPAKCHHE;
pa3ianyaTh OCHOBHBIC TPU3HAKU HM3YYCHHBIX (PU3UYECKHX MOJeNel: MaTepuanbHas TOYKa,
MHEpLHaIbHAs CUCTEMA OTCYETA;
pemath 3a7add, HCHONb3ysS (QU3NYECKUE 3aKOHBI (3aKOH COXPAHEHHUs DHEPTUH, 3aKOH

BCEMHUPHOIO TAroTeHus, npuHumn cyneprnosunuu cui, I, II u III 3axonsr HeroToHa, 3akoH
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COXpaHEeHHMsT HWMMyibca, 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena) u (Gopmyrbl,
CBSI3BIBAOIME (PUBUUYECKUE BEIMYUHBI (IyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, TUIOTHOCTh
BEILIECTBA, CWJIA, JABJICHHUE, UMITYJIbC TEJIa, KHHETUYECKasl SHEPTHUsl, TOTCHIMAIbHAS YHEPTHS,
MexaHu4deckas paborta, Mexanuueckas MourHocTh, KIIJ mpocToro mexaHusma, cuiia TPEHHS
CKOJIbXKEHUS, KOOPDUIIUCHT TPEHUsI, aMIUTUTY/Ia, IEPHUOI U YaCcTOTa KOJCOaHWH, JUTMHA BOJTHBI
U CKOPOCTh €€ PacIpOCTPAHCHHMS): Ha OCHOBE aHAJIM3a yCIOBHUS 3aJa4Ml 3alKChIBaTh KPaTKOE
YCIIOBHE, BBIICHATh (U3UYCCKHE BEIWYUHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC IS €€
pEIICHUS, MPOBOAUTH PACYEThl U OIICHUBATH PEAIBHOCTDH MOJIYYCHHOTO 3HAYCHUS (U3MIECCKOM
BEJINYHMHEI.
TemioBble sIBJEeHUS

pacro3HaBaTh TEIUIOBBIC SIBIICHUS M OOBSACHATh Ha 0a3e WMEIOIMUXCA 3HAHUH OCHOBHBIC
CBOMCTBA WJIM YCJOBHSI NPOTEKaHUsS ITHX siBJIeHUU: muddysus, usmeHeHue odbema Tel Mpu
HarpeBaHuu
(oxnaxkeHun), OOJIbIIAs C)KUMAEMOCTh Ta30B, Majas CKHMaeMOCTh JKHJIKOCTCH M TBEPIBIX
TEJI; TEIJIOBOE paBHOBECHE, UCTIApEHUE, KOHACHCALIMS, IIaBJICHUE, KPUCTAIUIN3AIIUs, KUTICHUE,
BJIQKHOCTh BO3]lyXa, Pa3JIMUHbIE CIIOCOOBI Terionepenadyu (TerIoNnpOBOIHOCTh, KOHBEKIIUS,
W3JIy4CHHE), arperaTHble COCTOSHUSI BEIIECTBA, IOTJIONMICHUE SHEPIHH TpPU HCIAPEHUU
JKUJIKOCTH U BBIJEJIICHUE €€ MPU KOHJCHCAIMU Iapa, 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHUS OT
JTaBIICHUS;
OMKCHIBATh H3YYCHHBIC CBONCTBA TEN M TEIUIOBbIE SBJCHHS, HCHONB3Ys (U3HUECKUe
BEJIMYMHBL:  KOJIMYECTBO  TEIUIOThI, BHYTPEHHSISI DSHEpPrus, TEMIIeparypa, yAelbHasd
TEIJIOEMKOCTh BEIIECTBA, YACIbHAs TEIJI0Ta IUIABJICHUS, YeIbHAs TEIJI0Ta mapooOpa3oBaHus,
yIenpHas TEIUIOTa CrOpaHWs TOIUTMBA, KOA(P(QUIMEHT TOJIE3HOTrO JEHCTBUS TEILIOBOTO
JIBUTATENS; TPU ONUCAHUHM MPABHIBHO TPAKTOBAaTh (PUIUYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHHS M EJAMHUIIBI U3MEPEeHHs, HaXOAUTh (OPMYIbI, CBS3bIBAIOIIHE
JaHHYI0 (U3UYECKYIO BETUYHMHY C JPYTMMH BEIMYMHAMU, BBIUUCISATH 3HAYCHHE (PU3UUYECKOM
BEJIMYMHBI,
AQHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SBJIECHUS W IIPOLECCHI, MCIOJB3YysS OCHOBHBIC
MOJIOKEHUSI aTOMHO-MOJIEKYJIIPHOIO YYEHHsI O CTPOEHUM BEIIECTBA U 3aKOH COXPaHEHMUs
DHEPIuu;
pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (DU3WYECKUX MOJIeJIEH CTPOEHUs Ta3oB,
JKUJIKOCTEN U TBEPIBIX TEI;
MPUBOAUTH TPUMEPHI MPAKTUYECKOTO MCIOIB30BaHUS (U3UUECKUX 3HAHMM O TEIJIOBBIX
SIBIICHUSX
pemaTh 3a/auu, UCIOJb3Ys 3aKOH COXPAHEHUS YHEPTUU B TEIUIOBBIX Iporeccax v (GOpMyIIbl,
CBs3bIBatONIME (DU3MYECKHUE BEIMYMUHBI (KOJWYECTBO TEIJIOTHI, TEMIlepaTypa, yaeiabHas
TETJIOEMKOCTh BEIIECTBA, YACIbHAS TEIJIOTAa IUIABJICHUS, YACIbHAs TEIUIOTa MapooOpa3oBaHus,
ylaenbHas TEIJIOTa CrOpaHusl TOIUTMBA, KOX(P(QUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOTO
JIBUTATENIs1): Ha OCHOBE aHalIM3a YCIOBHUS 3a/1aud 3alUChIBaTh KPAaTKOE YCIOBHE, BBIICIATH
dbusznyecKue BEIUYUHBI, 3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ PElIeHUs, MPOBOJIUTH
pacueTsl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI.

JeKTPUYEeCKHUE U MATHUTHBIE SIBJICHUS
pacro3HaBaTh AJIEKTPOMATHUTHBIC SBJICHHUS U OOBSICHATH HAa OCHOBE HMMEIOIIMXCS 3HAHHMA
OCHOBHBIC CBOMCTBA WM YCIOBUS TIIPOTEKaHUs OTUX SABJIICHUM: JJEKTPU3aLMS  Tedl,
B3aUMOJICHCTBUE 3apsANIOB, AJIEKTPUYECKUH TOK W €ro JACUCTBHUS (TEIUIOBOE, XHUMHUYECKOE,
MarHuTHOE), B3aMMOJICUCTBHE MArHWTOB, DJEKTPOMAarHWUTHAs  HWHAYKIHS, JEHCTBUE
MAarHUTHOTO MOJIsi Ha TPOBOJAHUK C TOKOM M Ha JBWXKYIIYIOCS 3apSKEHHYIO YaCTHUILY, IEUCTBUE
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AIIEKTPUYECKOTO TOJISI HA 3apsDKEHHYIO YacTHUIly, AJIEKTPOMAarHUTHBIE BOJIHBI, NPSMOJIMHENHOE
pacnpoCcTpaHEHHUE CBETA, OTPAXKEHUE U IIPEJIOMIIEHUE CBETA, AUCIIEPCHS CBETA.
COCTaBIISITh CXEMbl DJJIEKTPUYECKHX IeMed C TMOCHeAOBaTeIbHBIM M  HapauleIbHbIM
COEITMHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHbIe 0003HAYCHUS SJIEMEHTOB AJIEKTPUUECKUX LIeTien
(MCTOYHUK TOKa, KJIH0Y, PE3UCTOP, PEOCTAT, JJAMIIOUKA, aMIEPMETP, BOJIBTMETP).
HCIIOJIb30BAaTh OINTHUYECKHE CXEMbl JJIsi MOCTPOSHUS HM300pakeHUH B IUIOCKOM 3€pKaje U
coOuparo1ie J1H3e.
OINKCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U AJIEKTPOMArHUTHBIC SIBJICHHS, UCIIONIB3Ys (hHU3HUecKHe
BEJIMUMHBI: AJIEKTPUYECKUI 3apsj], CHJIa TOKa, JJIEKTPUUYECKOE HANpsHKEHUE, IIIEKTPUUYECKOe
CONPOTUBIIEHUE, VYIEIbHOE COMPOTUBJICHHE BEIIECTBA, paboTa IIEKTPUYECKOTO IOJIA,
MOIIHOCTh TOKa, (DOKYCHOE pAacCTOSHHE W ONTHYECKass Cuja JIMH3BL, CKOPOCTb
AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA; IIPU ONMCAHWU BEPHO TPAKTOBATH
(U3UUeCKUil CMBICT HCIIOJIb3YeMbIX BEIUYMH, MX OO0O3HAUYEHUS U EAMHUIBI HW3MEPEHUS;
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMYUHY C APYTUMH BETHUYMHAMU.
aHAJIM3UPOBATh CBOMCTBA Te€J, OJEKTPOMATHUTHBIC SBJICHHUS U TPOLECCHl, HCIONb3Ys
¢u3nyecKkue 3aKOHBI: 3aKOH COXPaHEHUs 3JIEKTPUYECKOro 3apsijia, 3akoH OMma Juisl ydacTka
uenu, 3akoH JDkoynsa- JleHna, 3aKOH MNPSMOJIMHENMHOIO PpAaCIpOCTPAHEHMS CBETa, 3aKOH
OTpaXEHMsI CBETA, 3aKOH IPEJOMJICHUS CBETa; IPU OBTOM pas3inyarh CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U €r0 MaTEeMaTUYECKOE BHIPAKEHUE.
OPUBOJNUTH  TPHMEPHl  MPAKTHYECKOTO  HCIOJIB30BaHHUS  (U3MYECKHX  3HAHUH O
AJIEKTPOMAarHUTHBIX SIBJICHUSIX
pemiath 3agadd, UCHOib3ys (u3umdeckue 3aKoHbl (3akoH Oma sl ydacTka Lenu, 3aKOH
Jxoyina- JleHua, 3aKOH TPSIMOJIMHEMHOTO pacHpOCTPAHEHUS CBETA, 3aKOH OTPaXKEHUs CBETAa,
3aKOH TIPEIIOMIICHHUSI CBETa) U (POPMYJIbI, CBS3BIBAIONINE (PH3UYECKHE BETUYHMHBI (CHJIa TOKa,
AIIEKTPUYECKOE HAMpsKEHUE, 3IIEKTPUUYECKOE CONPOTUBIICHHUE, YICIbHOE CONPOTUBIICHHE
BEIIECTBA, paboTa »HIEKTPUYECKOrO II0JI, MOIIHOCTh TOKa, (POKYCHOE pacCTOsHHE WU
ONTHYECKasl CUja JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4acTOTa CBETA,
(bopMyIbl pacueTa 3JeKTPUUYECKOT0 CONPOTUBICHUS MPU MOCIE0BATEIEHOM U MapalyieIbHOM
COEJMHEHUHU TPOBOJHMKOB): Ha OCHOBE aHalM3a YCJIOBHUS 3a/aud 3allUChIBaTh KpPaTKOE
yCIIOBUE, BBIAENATh (PU3MUECKHE BEIMYMHBI, 3aKOHbI M (POpPMyNbl, HEOOXOAMMBIE IJIs €€
pelIeHts, IPOBOJANUTh PACUETHI U OILIEHUBATh PEAIbHOCTH MOJIyY€HHOTO 3HauUeHUsl (PU3NYECKOM
BEJIMYMHBI.

KBanToBbIe siB/1eHUSA
pacro3HaBaTh KBAHTOBBIE SIBJIEHUS U OOBSACHATH HAa OCHOBE MMEIOIIMXCS 3HAHUU OCHOBHBIE
CBOMCTBAa WJIM YCIOBHUS TPOTEKaHWs] OSTUX SBJICHHUH: €CTECTBEHHAass W MCKYCCTBEHHas
pPaZvo0aKTUBHOCTb, O-, - ¥ Y-U3JIy4€HHUS, BOZHUKHOBEHHE JIMHEWYATOrO CIEKTpa HM3ITy4eHUS
aToMa;
ONKCHIBATh M3yYEHHBbIE KBAHTOBBIE SIBJICHUS, MUCIIOJIb3Ysd (PM3MUECKHE BEJIMYUHBI: MaccoBOE
YHCII0, 3apSAA0BOE YUCIIO, IEPHOJ MOJIypacnaaa, 3Heprust ((OTOHOB; MPH OMUCAHUU TPABUIBHO
TPaKTOBaTh (HU3MUECKUNH CMBICT HCHOJB3YEMBIX BEJIWYUH, UX OOO3HAYEHUS U EIUHUIIBI
U3MEpPEHUs; HaXO0AUTh (OPMYJIbI, CBS3bIBAIOIINE AAHHYIO (PU3UUYECKYIO BEIMUYUHY C APYTUMH
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKOM BEITMUUHBI;
AQHAJIN3UPOBATh KBAHTOBBIC SIBJICHMS, UCHOJNB3YS (U3NYECKUE 3aKOHBI M TMOCTYJaThl: 3aKOH
COXpaHEHMsI DSHEPIuu, 3aKOH COXpPaHEHMsI DJEKTPUUECKOro 3apsia, 3aKOH COXpaHEHHs
MacCOBOI'O YHCIA, 3aKOHOMEPHOCTHU W3JIYy4EHHs M IOTJIOLIEHUS CBETAa aTOMOM, IIPH ITOM
pas3nyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MAaTEeMaTHUECKOE BhIPAaKECHUE;
pa3ianyaTh OCHOBHbBIE NMPU3HAKH TUIAHETAPHON MOJENTH aToMa, HYKJIIOHHOW MOJENId aTOMHOTO
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A1pa;
OPUBOIUTH TMPUMEPHl TPOSBICHUS B MNPUPOJE M  MPAKTUYECKOTO  HCIIOJIb30BAHUSA
PaZ0aKTUBHOCTH, SEPHBIX U TEPMOSACPHBIX PEAKIIHMA, CHEKTPaIbHOTO aHAIN3a.

JJ1eMeHThI ACTPOHOMMHU
yKa3bIBaTh Ha3BaHU 11aHeT COTHEYHON CUCTEMBbI; Pa3inyaTh OCHOBHBIE MPU3HAKHU CYTOYHOIO
BpallleHus 3Be3AHOro Heba, ABmxenus Jiynol, CoiHIa U MJIaHET OTHOCUTENIBHO 3BE3/1;

IMOHUMATh pa3InvYud MCKIY FCJIHOLIGHTpH‘-IQCKOﬁ u I‘GOLIGHTpPI‘-ICCKOfI CUCTCMaMU MHpa.

BbIyCKHHK Ha 0230BOM YPOBHE OJYYHT BO3MOKHOCTh HAVUHTLCS:

NOHUMAaTh M OOBSICHATH WEIOCTHOCTh (DU3MYECKOH TEOpWH, pa3iauyarb TPaHUIBI €€
IPUMEHUMOCTH U MECTO B PSly APYTruX (PU3HUYECKUX TEOPUH;
BJIa/IETh IPUEMAMHU [TOCTPOECHUS TEOPETUUECKUX JOKA3aTENbCTB, a TAK)KE IPOrHO3UPOBAHUS
0cOOeHHOCTEH mpoTekaHus: (U3NYECKUX SBIEHUH M IPOLECCOB HA OCHOBE IOJYYEHHBIX
TEOPETUYECKHUX BBIBOJIOB M JJOKA3aTEIbCTB;
XapakTepu30BaTh CHCTEMHYIO CBSI3b MEXAY OCHOBOIIOJIATAIOUIMMU HAyYHBIMU HOHATUSMMU:
IPOCTPAHCTBO, BpeMsl, MaTepHs (BEIIECTBO, 10JI€), IBUKEHUE, CUJIa, SHEPTUS;
BBIJIBUT'aTh TUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBONOJAratouX (PU3MUECKUX 3aKOHOMEPHOCTEN U
3aKOHOB;
CaMOCTOSITENILHO TUTAHUPOBATh U IPOBOIUTH (PU3UIECKHE IKCTICPUMEHTHI,
XapaKTepu30BaTh TNI00ATBHBIC MPOOIEMBI, CTOSIIUE MEPEl YeTOBEYECTBOM: YHEPreTUIECKHUE,
CBIPBEBBIE, HKOJIOTUIECKHE U POJIb (PU3UKH B PEIICHUH dTHX IPOOIIEM;
pelaTtbh MPaKTUKO-OPUEHTUPOBAHHBIE KAueCTBEHHbIE M pacyeTHble (PU3MUECKUE 3aJadyu C
BBIOOPOM (PUBHUYECKON MOJIETH, HCIOJIb3Ys HECKOJBKO (DM3MUECKUX 3aKOHOB WM (hopmyit,
CBSI3bIBAIOIMX U3BECTHbIE (PU3HUECKUE BETMUUHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBSI3EH;
OOBSICHATh TPUHIMITEI Pa0OTBl M XAPAaKTEPUCTHKH W3YYEHHBIX MAIUH, TpPUOOPOB W
TEXHUYECKHUX YCTPOMCTB;
OOBSICHATH YCIIOBHSI PUMEHEHHsI (U3NYECKUX MOJIENICH NP peuieHnH (PU3MUECKUX 3a/aad,
HaXOJHUTh a/IeKBaTHYIO IMPEAJIOKEHHOM 3amaue (PU3MUECKYyI0 MOJENb, pa3peuiarb npodiemy,
KaK Ha OCHOBE MMEIOIIUXCS 3HAHHIA, TaK U TIPU TIOMOIIH METOJIOB OIIEHKH.

Mexanunyeckue siBJIeHUS
UCTIOJIF30BaTh 3HAHUS 0 MEXAHWUYECKUX SBICHHUSX B IMOBCEIHEBHOW YKU3HH IS 00ECTICUeHHUsI
0e30mMacHOCTH MpU OOpalleHMH ¢ OpudopaMu U TEXHUYECKHUMM YCTpOMCTBaMHM, IJis
COXpaHEHHMs 3[0pOBbS U COOJIIOIEHHUS HOPM SKOJIOIMUYECKOTO IOBEACHMSI B OKpY)Karollen
cpene; MNPUBOIUTH MPHUMEPbl MPAKTUYECKOTO HCMOIb30BaHUS (U3MYECKUX 3HAHUHA O
MEXaHUYECKUX SIBICHUSAX U (GU3NUECKUX 3aKOHAX; IPUMEpPHI UCTIOIb30BAHUS BO300OHOBIISEMBIX
UCTOYHHUKOB  DHEPIUH; HKOJOTHYECKUX  TOCIEACTBUH  HCCIENOBaHMS  KOCMHYECKOTO
IPOCTPAHCTB;
pa3nuyarh TPAHWUIBI MPUMEHUMOCTH (DU3WYECKHX 3aKOHOB, IMOHMMATh BCEOOIIMI XapakTep
(GyHIaMEHTABHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHUYECKOM >Hepruu, 3aKOH COXpaHEHHUs
UMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHHs) M OrPaHMYEHHOCTh HCIOJb30BAHUS YaCTHBIX
3aKOHOB (3akoH ['yka, Apxumena u zp.);
HaXOJIUTh aJIeKBaTHYIO MPEJIOKEHHOH 3a/1a4ue (PU3MIECKyI0 MOJIENb, pa3peaTh NpodiieMy Kak
Ha OCHOBE MMEIOIUXCS 3HAHUH [0 MEXaHHMKe C MCIIOJIb30BaHUEM MaTeMaTHYecKoro armapara,
TaK ¥ MPH MOMOIIH METOI0B OLIEHKH.

TemioBble siBJICHUS

HUCIIOJIBb30BaTh 3HAHHUA O TCIIJIOBBIX SBJICHUAX B HOBCCHHGBHOﬁ KU3HHU I obecmeueHus
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0e30macHOCTH TpU  OOpalleHuH ¢ TNpUOOpaMU U TEXHHUUECKUMH yCTPOHCTBaMH, Ui
COXpaHEHHsI 370pPOBbsS U COOJIOACHUS HOPM SKOJIOTMYECKOTO MOBEICHHS B OKpPY)KaIOLICH
cpezie; MPUBOIUTH MPUMEPHI SKOJOTHUECKUX TOCIEACTBUN pabOThl ABUraTeiei BHYTPEHHETO
CrOpaHMsl, TEIUIOBBIX U THPOIIEKTPOCTAHLINI;
pa3nnyarh TPaHWULBI MPUMEHUMOCTH (M3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
byHaaMEeHTaNTBHBIX (PU3HMUECKUX 3aKOHOB (3aKOH COXPAHEHHs SHEPTHH B TEIUIOBBIX MPOIEccax)
Y OTPAaHUYEHHOCTh UCIOIb30BAHUS YaCTHBIX 3aKOHOB;
HAXOJUTh aJIEKBATHYIO MPEIOKEHHON 3a/1aue (PU3NUECKYI0 MOJIENb, pa3peliaTh MpooieMy Kak
Ha OCHOBE MMEIOLUXCS 3HAHUI O TEIJIOBBIX SIBJICHUSAX C MCIOJb30BAaHUEM MATEMaTHUYECKOIO
anmnapara, Tak 1 Ipy [OMOIIY METOJ0B OLIEHKHU.
DJIeKTprYecKre 1 MATHUTHBIE SIBJICHUS
UCTOJIb30BaTh 3HAHUSA OO0 JJIEKTPOMArHUTHBIX SBICHHUSX B TIOBCEIHEBHOM JKU3HU JUIS
oOecrieyeHns 0€30MaCHOCTU MPH OOpaIIeHUuH ¢ MpUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
JUTSL COXPaHEHHsI 3/I0POBBSl M COOIOIEHUSI HOPM DKOJIOTHYECKOTO MOBEIEHUS B OKPY)KAIOIIEH
cpelie; IPUBOIUTH IPUMEPHI BIUSHUS AIEKTPOMArHUTHBIX U3IYy4EHUN HA KUBbIE OPraHU3MBI;
pa3nuyath TPaHHWIBI MPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IMOHMMAaTh BCEOOHIMIA XapakTep
(yHIaMEHTaJIbHbIX 3aKOHOB (3aKOH COXPAHEHHUS 3JIEKTPUUECKOTo 3apsja) U OrpaHUYEHHOCTh
WCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH Oma 11 ydactka uenu, 3akoH JDxoyns-Jlenma u
ap.);
UCTIOIB30BAaTh MPUEMBI TOCTPOSHUS (U3MYECKUX MOJeNel, Mmoucka U (OPMYIUPOBKH
JI0KAa3aTeNbCTB BBIABUHYTHIX TUIIOTE3 M TEOPETHYECKUX BBIBOJOB HAa OCHOBE 3MIIMPUYECKU
YCTaHOBJICHHBIX (DaKTOB;
HAXOJUTh aJICKBAaTHYIO IPEIIOKEHHOH 3a/1a4e (HPU3MUECKYI0 MOJIEIb, pa3pemaTh NpooiaeMy Kak
Ha OCHOBE HUMCIOIIMXCA 3HAHWA OO0 OJIIEKTPOMArHUTHBIX SBJICHUSX C MCIIOJIb30BaHUEM
MaTeMaTUYEeCKOT0 annapaTa, Tak U P MOMOIIU METO/I0B OLICHKH.
KBanToBbIe fiBJICHUSA
MCIIOJIb30BaTh MOJyYEHHbIE 3HAHUS B IMOBCEAHEBHON KU3HU MPHU OOpalleHuH ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU (CUETYUK MOHU3HUPYIOIIUX YACTHIL, TO3UMETP), ISl COXPaHEHUS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpee;
COOTHOCUTb SHEPTHIO CBSA3U aTOMHBIX JIEp € AEPEKTOM MacCChI;
MPUBOAUTH MPUMEPHI BIUSHUSA PAAUOAKTUBHBIX M3YyYEHUN HA KUBBIE OPraHU3Mbl; IOHUMATh
MPUHLINI JEHCTBUS TO3UMETPa U pa3inyarh yCIOBUS €r0 UCIOIb30BaHMUS;
NOHUMAaTh OSKOJIOTUYECKHE MpPOOJEMbl, BO3HUKAIOUIME TPH MHCIOJIb30BAaHUUM ATOMHBIX
ANIEKTPOCTAHLUH, W TYTH pelIeHUs OSTUX NpodjeM, NEepCHeKTUBBl HCIIOJIb30BaHMS
YIPaBJIsEMOro TEPMOSJIEPHOIO CUHTE3A.
JJIeMEeHTHI ACTPOHOMHH
yKa3bIBaTh 00IME CBOMCTBA M OTJIMYMUS IUIAHET 3€MHOM IpYMIbl U IUIAHET-TUTAHTOB; MajbIX
ten CoJHEYHOM cucTeMbl M OONBUIMX IUIAHET; MOJIb30BaThCS KapTOM 3Be3AHOro Heda mpu
HAOJIIOIEHUSAX 3BE3THOTO HeOa;
pas3in4yaTh OCHOBHBIE XapaKTEPUCTHUKHU 3Be3] (pa3Mep, LIBET, TeMIepaTrypa) COOTHOCUThH ILIBET
3BE€3/IbI C €€ TEMIIEPATypOu;
pa3ianyaTh TUIIOTE3bl O MPOUCXO0KAeHUN COTHEYHON CHCTEMBI.
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Copaepxanue yueOHoro npeagmera «@Pusukar»
10 xmacc (

Hayunblii MeTOox MO3HaHUs npupoas (1 yac)

dwusuka — pyHAaMeHTaIbHas HayKa 0 pupoae. Haydnslii MeToa nmo3HaHusl.

MeTonbl Hay4uHOTO UCCII€OBaHUS (PU3NYECKUX SIBIICHUH. DKCIIEPUMEHT U TEOpUs B Ipoliecce
no3HaHus npupozsl. IlorpemHoctd u3MepeHus QuU3MUecKuX BeauuuH. HayuHble TunoTessl.
Monenu ¢usznyeckux sBiaeHUH. DPU3NYECKHE 3aKOHbl M TEOpUHU. ['paHUIBl NPUMEHUMOCTH
¢u3nueckux 3akoHoB. dusnueckass kaptuHa mMupa. OTKpbITHS B (U3MKE - OCHOBa Iporpecca B
TEXHHUKE U TEXHOJIOTMH IPOU3BOJICTBA.

Mexannka (24 yaca)

Cuctembl orcuera. CkaisipHble W BEKTOpHBbIE (M3UYECKHE BEIMYMHBL. MeXaHHUeCcKoe
JBUKEHUE U €ro BHUIbl. OTHOCHUTEIBHOCTh MEXAHMYECKOT'O JBM)KEHUS. MrHOBEHHas CKOpPOCTb.
VYckopenue. PaBHOyCKOpeHHOE NBUXKEHHUE. J[BMKEHHME 10 OKPYKHOCTU € IOCTOSIHHOM IO MOJYJIO
ckopocTslo. [IpuHnun otHocurensHoCTH ["amuies.

Macca u cuna. 3akoHbl guHaMukd. CriocoObl u3MmepeHus cuil. VHepuuanbHble CHCTEMbI
OTcYeTa. 3aKOH BCEMUPHOT'O TATOTEHUS.

3aKoH coxpaHeHus umiyiabca. Knnernueckas sHeprust u pabora. IlorennuanbHas sHeprus
TeNa B rpaBUTALIMOHHOM moiie. [loTeHnmanbHas sHeprus ynpyro 1eOpMHUPOBAHHOIO Tela. 3aKOH
COXpaHEHUsI MEXaHUUECKOI SHEPTUH.

JlaboparopHbie paboThl: M3ydeHre 3aK0OHa COXPAaHEHHS MEXaHUICCKOW YHEPTHH.

MouJaexyasipuas ¢pusuka. Tepmogunamuxka. (20 yacos)

MonekyapHO — KHHETHYEeCKas TEOpHUs CTPOCHMs BEIIECTBA M €€ SKCIEPUMEHTAJIbHBIE
ocHOBaHHUA. AOCOJIIOTHAsI TeMIlepaTypa. Y paBHEHUE COCTOSHUS UeallbHOTO Ta3a.

CBs3b cpeHEel KUHETHYECKOH SHEpPruu TEIUIOBOIO JBMDXKEHHUS MOJIEKYNI ¢ abCOJIOTHOU
Temneparypoil. CTpoeHue KUAKOCTEN U TBEPIBIX TEIl.

Buytpennsas sHeprusa. Pabora u Teruonepenada Kak CHOCOObl M3MEHEHUS BHYTpEHHEH
sHepruu. llepBoiil 3akoH TepmoauHamuKu. [IpuHIMNBI AeiicTBUS TemIoBbIX MamuH. [IpoOremsl
TEIJIO3HEPTETUKH U OXPaHa OKPYIKAIOIIEH CPEBI.

JlaGopaTtopusie paboTel: OnbITHASI MpoBepKa 3akoHa [ eii-Jlroccaka.

OcHOBBI 3J1eKTPOANHAMHUKH (22 yaca)

ONEMEHTAPHBIA JJIEKTPUUECKUN 3apsj. 3aKOH COXPAaHEHHs JJIEKTPUUECKOTO 3apsad. 3aKoH
Kynona. Onektpuueckoe mosne. Pa3sHocTh mnoTeHUHuanoB. VICTOYHMKM IIOCTOSSHHOIO TOKA.
OnexTpoABrkymas cuia. 3akoH Oma Juisl TTOJHOM 3JIEKTPUYECKON LEMHU. DIEKTPUYECKUM TOK B
MeTallIax, MIEKTPOJINTax, ra3ax u Bakyyme. IlomynpoBonHukH.

JlaGoparopuble paboThl: M3ydeHue MOCIeOBATEILHOTO M IMApaJIENbHOIO COEIMHEHUs
poBOIHUKOB. M3Mepenune D/[C u BHyTpEHHEr0 CONPOTHUBIIEHHS] HICTOYHUKA TOKA.

IHoBTopenue (1 yac)
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11 kaace

JuexkTpoanHamMuka (mpoaoskerue) (11 yacon)

MarnutHoe mone Toka. Muaykuus maranutHoro mnoisa. Cuna Awmmnepa. Cuna Jlopenna.
Camounnykuusi. MHAYKTUBHOCTh. DHEPrusi MarHUTHOIO MOJisl. MarHuTHbIE CBOMCTBAa BEIIECTBA.
DJIEKTPOABUTATENb. 3aKOH JJIEKTPOMArHUTHOW wuHAyKuuu. [IpaBuno Jlenna. MHAyKIMOHHBIN
TeHepaTop JIEKTPUUECKOTO TOKA.

Jlaboparopubie paboThl: HabmioneHue neHCTBUS MarHUTHOrO MO Ha ToOK. M3ydeHue
SIBJICHUS DJIEKTPOMArHUTHOW MHAYKIIUU.

DJIeKTPOMArHUTHbBIE KoJIe0aHusl U BOJHbI. OnTHKA. (29 yacoB)

Konebartenbubiit koHTYyp. CBOOOJHBIE W BBIHYXKICHHBIE JJICKTPOMArHUTHBIC KOJICOaHUSI.
['apMoHUYEeCKHE AJIEKTPOMArHUTHBIE KoJjieOaHusl. OJeKTpudeckuid pe3onanc. IIpousBoacTso,
nepegava u noTpedieHue dIEKTPHISCKON SHEPTHH.

DNIEKTPOMarHUTHOE MoJie. DJIEKTPOMArHuTHbIE BOJMHBL. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMArHUTHBIX BOJH. [IpUHIUIIBI PauOCBSI3U U TENIEBUICHHUS.

CkopocTh cBeTa. 3aKOHBI OTpPaXEHHUS M TpenoMieHus cBeTra. WHTepdepeHius cBera.
Hudpaxmus csera. Judpakunonnas pemerka. [lonspuszamus csera. J{ucnepcus cBeta. JIMH3BIL.
®opmysa TOHKOH JIMH3bl. OnTHYECKUE IPUOOPHI.

[TocTynaTel crnenuanbHOW TEOPHUH OTHOCUTENbHOCTU. [lonHas sHeprusi. DHEpPrus MOKOs.
PenstuBucrckuit umnynsc. Jlepext macc u 3HEprus CBA3HU.

JlaboparopHbie paboThl: M3MepeHne moka3aTelis MPeIOMIICHHUS CTEKIIA.

KBanToBas ¢pusuka (15 yacos)

['unore3a [lmanka o kBanTax. @ortoanekrpuueckuii 3ddekr. 3akoHbl GoTodddexTa.
VYpasaenue OiHmTeliHa 11 porosaddexra. @oron. J[aBnenue cera. KopnyckymsipHO-BOIHOBOM
Jyalli3M.

Mogenu ctpoenust aroma. Omnbitel Pesepdopra. OObsicHeHHE JHMHEHMYATOTO CHEKTpa
BOJIOPO/ia HA OCHOBE KBAaHTOBBIX MOCTYJIaTOB bopa.

CocraB u cTpoeHHe aTOMHOTO siipa. CBOMCTBA SIACPHBIX CUJI. DHEPTHs CBSI3U aTOMHBIX SJIEP.
Buapl paaroakTUBHBIX MpeBpaIeHUu aTOMHBIX sep. 3aKOH paJuoakTUBHOrO pacrana. CBoiicTBa
MOHU3HUPYIOUIUX SIIEPHBIX U3nydeHul. J(o3a u3nyyeHusl.

Snepuble peakunu. LlenHas peakuust neneHust saep. SAnepHas sHepretuka. TepMosiAepHbIN
CUHTE3. DJIeMEeHTapHbIe YacTUllbl. OyH/ITaMEHTaJIbHbIE B3aUMOICHCTBHS.

JlaboparopHbie paboThl: Ha0mrogeHne CIuionHoro U JIMHEHYaToro CeKTPoB.

Crtpoenue Beesiennoii (7 yacos)

Paccrosune nmo Jlyner, Conmuua m Ommkaimux 3Be3a. KocMmuueckue wucciieoBaHus, WX
HAaydHOE€ H OJKOHoMHueckoe 3HadeHue. [Ipupoma ConHIa W 3Be3]l, HCTOYHUKH DHEPTUH.
®dusnueckue XapakTepucTUKH 3Be3l. CoBpeMEHHBIE TPEJCTaBICHUS O TMPOUCXOXKICHUU U
sBomonu ConHia u 3Be3n. Hama [amaktuka m mectro ConHeuHOM cuctembl B Hel. Jpyrue
ranaktuku. [IpencraBnenue o pacmmpenun BeeneHHoil.

IHoBTOpeHue (6 4acoB)

[To mporpamme 3a TOJ y4alluecs JOJDKHBI BBIMOMHUTH 4 KOHTPOJBHBIX pabor u 4
71a00paTOPHBIX PadoOT.
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TemaTnueckoe niianuposanue 10 kiaace
No TeMa Koxa-Bo | Konrpoabsnbie | JlabopaTopHbie
4acoB padoThI padoThI
1 BBeaeHue 1 0 0
2 MexaHuka 24 2 1
KIMHEMaTHKa 9 1
ITMHAMUKA 8 1
BaKOHBI COXPAHCHHS 7 1
3 Mouaekyasipasi pusuka. TepmoauHamuka 20 1 1
(OCHOBBI MOJIEKYJISIPHO-KMHETHUECKON TEeOpUH 6
Temneparypa. DHeprust TEIIOBOTO JBHUKEHUS 2 1
B3aumuble peBpaieHus KUAKOCTEH U Ta30B. 3
TBEpabIE TENA
OCHOBBI TEPMOJMHAMUKHI 7 1
4 |OCHOBBI 3JIEKTPOAMHAMHUKH 22 1 2
DIIEKTPOCTATUKA 9
3aKOHBI IOCTOSTHHOT'O TOKA 8 1 2
DIEKTPUYECKUN TOK B PA3JIMIHBIX CPEIax 5
5 [[loBTOpeHmne 1
Hroro 68 4 4
TemaTH4YecKoe MUIAHNPOBAHUE
11 knacc (68 yacoB 2 4. B HeIeJI10)
Kou-Bo KoHnTpoJbHbIe JlabopaTopHble
Ne rema 4acoB padoThI padoThI
1 OCHOBBI JIEKTPOAMHAMUKH 11 1 9
(mponosmkenue 10 kmacca)
2 [Kosie6anusi u BoJHbl. OnTHKA. 29 2 2
3 [KBanToBas ¢u3uka 15 1
4 |(Ctpoenne Bcenennoii 7
5 [oBTOpEHHE 6
Hroro 68 4 4
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KanennapHo-remarudeckoe miuanuposanue 10 kaace

n/n

Tema ypoka

Kou-
BO
4acoB

HUcnonb3oBanue 000pya0BaHus

IMpumeuanue|

Beenenne (1 yac)

1/1

Uro nzydaet pusmka.
du3nveCcKUe IBICHHUS.
HaOmroieHus U ONBITHL.

Mexanuka (24 yaca)

Kunemamuxka (9 uacos)

2/1

Mexanndeckoe JIBHKEHHE,
BUJBI JIBMOKCHUM, €TO
XapaKTePUCTUKH.

3/2

PaBHOMEpHOE IBHXKEHUE TEI.
Ckopoctb. YpaBHEHHE
PaBHOMEPHOTO JBHKEHHUSL.
Pemenne 3anau.

4/3

I'paduku mpsMoTHHEHHOTO
PaBHOMEPHOTO JBHKCHUS.
Pemenue 3agau

5/4

CkopocTb Ipu HEpaBHOMEPHOM
IBUKEHUH. MTHOBEHHAas
ckopocTb. CioxeHue
CKOpOCTei

LITaTUB Ja0OPAaTOPHBIH,
MeXaHU4ecKasi CKaMbsl, OpycoK
JIEPEBSHHBIN, JIEKTPOHHBIN
CEKYHJIOMED C AATYUKAMH,
MarHuTOYIpaBisieMble T€PKOHOBBIE
JATYUKH CEKYHIOMepa

6/5

[IpssmonuneiHOe
PaBHOYCKOPEHHOE JIBH)KEHUE.

716

Pemrenue 3agad Ha IBUKEHUE C
TIOCTOSIHHBIM YCKOPEHUEM.

8/7

JIBr>keHue Ted.
ITocTynarenbHOE ABUKEHUE.
MarepuanbHas TOUKa.
N3yuyenue nBukeHus Tema 1o
OKPY’KHOCTH.

BECHI AJIEKTPOHHBIE, IITATUB
1a00paTOPHBII ¢ AepkaTenem,
JTUHAMOMETp, HUTb, JIEHTa MEpHas,
JuCT Oymaru, rpy3, 3J1eKTPOHHBIN
CEKyHJIOMEp

9/8

Pemenue 3agay mo teme
«Kunematukay.

10/9

KonTponsnas padora Ne 1
"Kunemartuka'".

Jlunamuxa (8 uacos)

11/10

BzaumogeiictBue Ten B
pupojie. SIBIIeHne NHEPLUU.
NuepumnansHas cucrema
orcuera. [IepBrIii 3aKk0H
HrrotoHa.

12/11

[ToHsiTHE CUITBI KaK MEPBI
B3auMOJIericTBUS Tel. Pemenue
3ajad.

13/12

Bropoii 3akoH HeroToHa.
Tpernii 3akoH HproTOHA.

14/13

[IpuHIMIT OTHOCUTEIBHOCTH
Tanmunes.

15/14

SIBjieHUE TATOTEHU.
['paBUTALIMOHHBIE CUJIBI.
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16/15|3aK0H BCEMHUPHOTO TATOTECHUS.

17/16|Bec Tena. HesecomocTts 1

neperpy3Ku.

HepBaﬂ KOCMHUUYCCKast CKOPOCTb.

18/17

Cunbl ynpyroctu. Cusibl
TPEHUSL.

JEPEeBSHHBIN OpyCOK, HAOOp TPy30B,
MEXaHHUYECKask CKaMbsl, TMHAMOMET]

3axonwvl coxpanenus (7 uacos)

19/18

NMnynsc maTepuabHON
TOYKH. 3aKOH COXPaHEHUS
HMITYJIbCA.

[WIHHIPHI METAJUTHYECKHE
(UTFOMUHUEBBIN U CTAIBHOMW ), HUTD,
TUTACTUJINH, IITATHB JTAOOPATOPHBIH C
JiepKaTeseM, JUHeKa

PeakTuBHOE NBUKEHHUE.

20/19 Pemenue 3ama4 (3aK0oH

COXPAHEHHUS UMITYJIbCA)

21/20

Pa6ota criel. MOIITHOCTS.
MexaHu4decKast JHeprus Teja:
IIOTCHIIMAJIbHAS U
KHMHETHYECKA.

22/21

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHKE.

23/22

JlaboparopHast pabota Nel.
«M3y4eHue 3aK0Ha COXpaHCHHS
MEXaHUYECKON DHEPTUN.

npyxuHa xxéctkocthio 20 H/m, Tpy3
maccoit 100 r (2 mrT.), mTaTuB
71a00paTOPHBIN C AepIKATEIIEM,
JIMHEWKa

24/23

O06o01maro1ee 3aHATHE.
Pemenue 3amay.

KonTponbnas padora Ne 2.

25/24|" lunamuka. 3aKOHBI

COXpaHEHHUs B MEXaHHKe".

Mouiexkyasipuas ¢pusuka. Tepmoaunamuka

(20 yacoB)

Ocroebl MO]Z@Ky]ZﬂpHO-KMH@muHQCKOlZ

meopuu (6 uacos).

26/1

CtpoeHue BemiecTna.
Monekyna. OCHOBHbIE
nonoxxenus MKT.
DKCNEePUMEHTAIBHOE
JTIOKa3aTeJIbCTBO OCHOBHBIX
nojoxenuit MKT.
BpoyHOBCKOE ABUKEHHE.

2712

Macca mosnekys. Konndectso
BEIECTBA.

28/3

Pemenue 3aa4 Ha pacucT
BCJIIMYHH, XapaKTCPU3YIOIINX
MOJICKYIJIBI.

29/4

Cubl B3aNMOIEHCTBHSA
Mouekyi. CTpoeHue TBEpAbIX,
KHUJKUX U Ta3000pa3HbIX TEJl.

30/5

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT.

31/6

Pemrenue 3anau Ha Temy
«TemmtoBoe IBMKEHNE
MOJIEKYID)

Temnepamypa. Inepeusi menioeozo
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o0sudiceHust moaekya (2 uaca)

32/7 Temneparypa. Temiosoe 1
paBHOBECHE.
AOcomoTHas Temreparypa. 1

33/8

TeMmneparypa — Mmepa cpeHen
KMHETUYECKOU SHEPrUn
JIBUYKEHUSI MOJICKYIL.

YPCZGHQHMQ COCMOSIHUSL UOCATIbHO20 2A3d.

T'azosvie 3axonwl (2 uaca)

YpaBHEHHE COCTOSIHUSA 1
34/9 |uneansHOrO Ta3a. 'a3oBbIe
3aKOHBI.
JlaGoparopHas pabota Ne2. 1 |JIaGopatopnas paborta Ne 3

35/10

«OrnbITHas MpOBEPKa 3aKOHA
T'eii-JIroccakay.

«IKCIIepUMEHTAJIbHAS IPOBEPKA
3akoHa ['eii- JItoccakay»: JaT4uK
JIABJICHUSA, TATYUK TEMIIEPATYPHI,
LITaTUB, COCY JIs1 JEMOHCTpAIUU
ra3oBbIX 3aKOHOB, JIMHEHKA, COCY]I C
TEIMJI0 BOJIOM, COCY/ C XOJIOAHOM
BOJIOM

Bzaumnvie npespawierus arcuoxocmeti u

2azo6. Teepovie mena (3 uaca)

36/11{HachIlIeHHOTO TIapa OT

Haceiennsiit nap.
3aBUCUMOCTb JABJICHUS

temneparypsl. Kunenue.
Hcnapenue Kuakocrei.

1

JaTUYMK TEMIIepaTypbl, TEPMOMETD,
MapJisi, CoCyJl ¢ BOIOHI

37/12

BraxHoCTh BO31yXa U ee
M3MepeHHe.

38/13

Kpucrannuueckue u amopgHbie
Tena.

Ocnogvl mepmoournamuxu (7 4acos)

39/14

Buytpennss sueprus. Pabora B
TEPMOJIMHAMHUKE.

1

JaTYUK TEMIICpATyphbl, ABC JOCKH, IBC
CBHHIIOBBIC IIJIACTUHKH, MOJIOTOK

40/15

KonnyecTBo TEIIOTEI.
VenpHas TEMIOEMKOCTD.

41/16|repmoHaMuKy. Pemenne

[IepBrIii 3aK0H

3aJad.

42/17

HeoOpatumocTs nporieccoB B
npupoje. Pemenue 3aiau.

43/18

[Tpunmun nevicteus u KT/
TEIJIOBBLIX ABUTATEIIEH.

44/19

[ToBTOpHTENEHO-0000IIAFOTITHIT
YPOK 110 TeMaM
«MonekynspHas (pu3mkKa.
TepmoauHaMuKay.

45/20|«MonexymsipHast HU3UKa.

KonTponbnas pabora Ne 3.

OCHOBEI TCPMOANHAMHKN)).

OCHOBBI J1eKTPOANHAMHUKH (22 yaca)

Onexmpocmamuxa (9 uacos)

46/1

Uto Takoe 3IeKTpOoMHAMUKA.
CtpoeHune aToMa. JJIEKTPOH.

1
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DJIEKTPUYECKUH 3apsi U
QJICMCHTAPHbBIC YaCTUIIBI.

4712

3aKOH COXpaHEHHS
ANEKTPUYECKOTO 3apsAa. 3aKOH
Kynona.

48/3

Pemenue 3anau. 3akon
COXPAHEHHUS IEKTPUYECKOTO
3apsiga u 3aKoH Kynona.

49/4

DNEeKTpUYECKOe MOoJe.
HanpsixeHHOCTD
NEKTPUYECKOTO TTOJIS.
[Tpunimn

CyNEPHO3UIIUH TTOJIEH.
Pemenue 3agay.

50/5

CUJIOBBIE JINHUU
3JIEKTPUYECKOTO MOJIA.
Pemenue 3amay.

51/6

Pemienue 3a1au Ha IpUMEHEHUE
3akoHa KynoHna, npunnumna
CYNEpIHO3UIIMHU, 3aKOHA
COXPaHEHHMs IEKTPUUECKOTO
3apsija.

52/7

[ToTrenumanpHas SHEpPrust
3apsHKEHHOrO TEJla B
OJTHOPOJHOM
IEKTPOCTATUYECKOM II0JIE.

53/8

ITorenmman
3JIEKTPOCTATHYECKOTO MOJIS.
Pasnocts noreninanos. CBs3b
MEXy HANpPSKEHHOCTHIO MO
Y HaIPSHKEHUEM.

54/9

Konpnencaropsl. HaznaueHnue,
YCTPOWCTBO U BHJIBI.

3axonsl nocmosinno2o moka (8 uacos)

DNEeKTPUUYECKHM TOK. Y CIIOBUS, 1
55/10|He00X0IUMEBIE TSI €10
CYIIECTBOBAHHS.
3axon OMa i yyacTKa [emu. 1 | maT4MK TOKa, JATYUK HAMPSHKEHUS,
56/11 [TocnemoBarenbHOE U PE3UCTOpP, PEOCTaT, UCTOTHHUK
napaiebHOe COeTMHEHNE MUTaHKS, KOMITIEKT TPOBOJIOB, KITHOY
TTPOBOTHUKOB
JlabopaTtopHas pabota Ne3: 1 |gaT4MK TOKA, TaTYMK HATPSKCHMUS,
«3yuenue aMIepMeTp ABYXIPENCTbHBIH,
57/12\mocnenoBaTenbHOTO U BOJIBTMETP JIBYXIpPEIETbHbIN,
MapaJuIeILHOTO COSAMHCHHUS PE3UCTOPBI, UICTOYHUK MTUTAHMS,
MIPOBOHHUKOB. KOMIUIEKT MPOBOJIOB, KIIIOY
PabGora 1 MOIIHOCTH 1 |PMEeKTPUYECKOro TOKa»: JaT4YHK TOKa,
IMOCTOSIHHOTO TOKA. JIATYUK HAMPSHKCHUS, aMIIEpMETP
58/13 nByxnpe;[eananI, BOJIbTMET]
JIBYXIIPEICIbHBIN, JIAMITOYKA,
HMCTOYHHUK MUTAHUS, KOMILIEKT
MIPOBOJIOB, KITIOY
DNEeKTpOABMKYIIAsl CUIa. 1

59/14

3axod OMa 1J1s HOJIHOM IENH.
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JlaGoparopHast pabota Ne4. 1 |;maT4MK TOKA, JATYMK HANPSKECHUS,
«U3mepenne DJ1C n aMIIepMETP ABYXIIPEIEIbHBIN,
60/15/BHYTpEHHETO COMPOTUBIICHHUS BOJIBTMETP JIBYXTPEICTbHBIN,
MCTOYHHKA TOKAY. PE3UCTOP, UICTOYHHUK TTHUTAHUS,
KOMIUIEKT MPOBOJIOB, KIIIOY
61/16 Pemenue 3aga4d (3akoHBI 1
MIOCTOSIHHOTO TOKA).
Konrtponsnas padora Ne 4. 1

62/17

"3aKOHBI HOCTOSIHHOT'O TOKA.

Dnekmpudeckuii MoK 8 pa3iudHslx cpedax (3

4acoe)

63/18

DnexkTpuueckas IpoOBOJUMOCTb
pa3IUYHbIX BEIIECTB.
3aBUCUMOCTb COIIPOTUBIICHUS
IIPOBOJIHUKA OT TEMIIEPaTypBhl.
CBepXnpoBOIUMOCTb.

1

64/19

DIEeKTPUUYECKHI TOK B
ITOJIYIIPOBOTHHUKAX.
[Ipumenenne
MOJYTPOBOTHUKOBBIX
pUOOPOB.

65/20

DNEeKTpUYECKUil TOK B BaKyyMe.
DEeKTPOHHO-Ty4eBas TPyOKa.

66/21

DIIEKTPUYECKHUI TOK B
JKAOKOCTSX. 3aKOH
AJIEKTPOJIH3A.

67/22

DNeKTPpUYECKHUM TOK B razax.
HecamocrosiTenbHblii 1
CaMOCTOSATENIbHBIN pa3psibl.

ITosTOpenue (1 yac)

68 |[MosTopenue.
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Kanennapuo-rematudeckoe mianuposanue 11 kiaace

Ne
n/n

Tema ypoxka

KoJa- Bo
4yacoB

Hcnonb3oBanue o0opyroBanus

IIpuMmeyanue,

l. Oc

HOBBI JJICKTPOAUHAMHUKH

(mponosizkenne 10 kiaacca)

11

MaramTHOE I10JIe, €TO
CBOICTRA.

C MCIOJIb30BAHUEM
ocHalleHus HeHTpa «Touka
pocTa

lemoHcTpanus «3mepenue noss
[MOCTOSTHHOTO MarHuTa: JaTYUK
MarHUTHOTO TOJIsI, TOCTOSIHHBIH
MarHuT I10JIOCOBOM.

lemoHcTpanus «3mepenue noss
BOKPYT IMPOBOJAHUKA C TOKOM»: TaTYUK
MarHUTHOTO TOJIs, /1Ba IITaTHBA,
KOMILIEKT IIPOBOJIOB, HCTOYHUK TOKA,
KITIOY

MaruutHoe mnoJjie
IOCTOSIHHOT'O
PIEKTPUYECKOTO TOKA.

JleilicTBUE MArHUTHOTO
I10JIs1 Ha IMPOBOJHUK C
rokoM. JlabopaTopHast
pabota Nel «Habnronenue
NEeCTBUS MATHUTHOTO TTOJIS
Ha TOKY.

JleiicTBrE MArHUTHOTO
[10JIs1 HA IBHIKYILMICS
PIIEKTPUYECKUH 3apsil.

Penrenue 3amad mo reMe
«MarduTHoOE ToJIeY.

SIBneHue
PIEKTPOMATHUTHOM
MHIYKIUUM. MarauTHbIA
MOTOK. 3aKOH
PIIEKTPOMATrHUTHOMN
WHTYKITUU.

Harpasnenue
MHIYKIIMOHHOTO TOKa.
IIpaBuio JleHna.

€ MCIO0Jb30BAHUEM OCHALICHUS HEHTPA
«Touka poctay»

CaMOWHTYKITHS.
MHIYyKTUBHOCTS.

JlaGopaTopnasi pabota No2.

«3yueHue aBIeHUS

PIEKTPOMArHUTHOU

VHIYKIUD) ¢

HMCIIOJIB30BAHHUEM

ocHaleHus neHTpa «Touka
ocTay

JATYMK HAMPSKEHUS, JaTIYuK
MarHMTHOT'O 10JIsl, INHEHNKA, KaTyIIKa-
MOTOK, IIOCTOSIHHBIH TTOJI0COBOM
MarsHuT, Tpyoka u3 [1BX, kommiaexT
[MPOBOJIOB, ITATUB C JAepKATEIEM

10

(DJIEKTPOMArHUTHOE MOJIE.

11

KonTponbHas padota Nel.
«MarsuTtHoe 1oJe.
DJIEKTPOMAarHuTHas
WHIYKIHS.

2.

Kose0anusa 1 BOJIHBI.
Onrtuka.

29
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12

CBOOOIHBIE U
BLIHy)KI[eHHBIe
PIICKTPOMArHUTHBIC
KOJIEOAHMSL.

13

KonebaTenbHbIi KOHTYP.
[IpeBpamieHue 3HEprun Npu
PIIEKTPOMArHUTHBIX
KOJIeOaHUSX.

14

[lepemeHHBIN

PIEKTPUYECKUN TOK.

€ MCIO0JIb30BAHUEM

ocHalleHus HeHTpa «Touka
ocTay

NIByXKaHaJIbHAs MPUCTaBKa-
ocuuiiorpad, 3ByKOBO# reHeparop,
HaOOp MTPOBOJIOB

15

['enepupoBanue

DIIEKTPUYECKOU SHEPIUH.

Tpanchopmaropsl.

C UCIT0JIb30BaAHHUEM

ocHameHust neHTpa «Touka
0CcTa»

NIByXKaHaJIbHAsI IPHCTABKA
ocuuiiorpad, 3ByKOBO# reHeparop,
MHOT0OOMOTOYHBIN TpaHCPOPMATOP,
Ha0Op MPOBOJIOB

16

Pemenue 3a1a4 o Teme:
«Tpanchopmaropbi.

17

[Ipon3BoACTBO U
WCITOIb30BaHNE
PIEKTPUYECKON SHEPTHUU.

18

Ilepenaya 3nE€KTPOIHEPTUH.

19

DJIEKTpOMarHuTHasl BOJTHA.
CsBoiicTBa
PIIEKTPOMArHUTHBIX BOJIH.

20

[TpuHIMIT

panuoTeneOHHON CBS3H.

[Tpocreimmit
aJIMOIIPUEMHHUK.

21

Panmomokanud. [loaarue o
TeneBuaeHun. Pa3surue
CPEJICTB CBSI3H.

22

KonTtponbHas padora Ne2.
«(IEKTPOMAarHUTHHIE
KOJIEOAHUSI Y BOJIHBD.

23

CKOpOCTh CBETA.

24

3aKOH OTpa)KEHHUs CBETA.
Pernenre 3a1a4 Ha 3aKOH
OTpa’KEHHE CBETA.

25

3aKOH IPEIOMJICHUS CBETA.
Penrenue 3amad Ha 3aK0H
MPEJIOMIIEHUS CBETA.

26

JlaGopaTopnasi pabota Ne3.
«3mepeHne mokasarens
MPEIOMIICHUS CTEKIIa

OCBETHUTEIL C ICTOYHHUKOM CBETA Ha
3,5 B, HICTOYHMK ITUTAHUSA, KOMILJIEKT
MMPOBOJIOB, ITiesieBast Auadparma,
MOTYUUIUHAP, MJIAHIIET HAa TNIOTHOM
ITMCTE C KPYTOBBIM TPAHCTIOPTHPOM

27

JInnza. [loctpoenue
M300paKeHUsl B JINH3E.

OCBETUTENb C HICTOYHHKOM CBETa Ha
3,5 B, HCTOYHUK MUTAHUS, KOMITJIEKT
MIPOBOJIOB, IlieNieBas Auadparma,

PKpaH CTaJbHOM, HAIPABJISIONIAS C
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M3MEPUTEIIBHOM IIKaJIOM,
cOOMparoIINe JIMH3bI, PACCEHBAIOILAS
nuH3a, cnang «Moaenb npeaMeTay B
penTepe

28 |[lucniepcus cera.

WuTepdepenius cera.
29
Judpakmus crera.

30 [[lonsipu3zanys cBeTa.

Pemenue 3a1a4 1o TeMe:
31 |[«Ontuka. CBETOBBIE
BOJIHBI».

KontponbHast pabora Ne3.
32 «Ontuka. CBETOBBIE
BOJIHED.

[TocTynarsl Teopuun
OTHOCHUTEJIbHOCTH

33

[PeIsITUBHCTCKHI 3aKOH
CJI0’KEHUS CKOPOCTEH.

34 [3aBUCHMOCTH SHEPTHH Tela
OT CKOPOCTH €0 JIBUKEHUSI.
PensaTuBHCTCKAs TUHAMUKA.

CBsI3b MEX1y Maccoil u
PHEpPruen

35

Bunb! uznydennii. [llkana
PIEKTPOMATHUTHBIX BOJIH.

36

CrieKTpbl M CHEKTpalIbHbIE
37 lanmapatsl. Bunel criekTpos.
CrieKTpaJIbHBIN aHAIN3.

JlaGopaTopnast pabota Ne4.
38 |«HabOmronenue CraoIIHoro
Y JIMHEWYATOr0 CIEKTPOBY.

udpakpacHoe u
39 |ymeTpaduoneToBoe

M3Ty4eHusl.
40 |PeHTreHOBCKHE JTyYH.
3. KBantoBas ¢pusuka 15
41 Dorodddekt. YpaBHEeHUE
DIHIITEHHA.
42 |DOTOHBI.
[IpumeHeHne
43
dororddekra.
44 Ctpoenue aroma. OnbIThI
Pesepdopra.
45 KBaHTOBBIE ITOCTYIIATHI
bopa.
46 |lazepsl.
47 CTpoeHune aTOMHOTrO spa.
Sl nepHbIE CUIIBL.
48 DHEPTHs CBSI3U AaTOMHBIX
sa5ep.
49 3aKOH pPaIMOAKTHBHOTO
acraja.

50 [SInepHble peaknumu.
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[lenenue siaep ypaHa.
[{enHble sAEpPHBIC PEAKLIUH.
AnepHblil peakTop.

[IpuMeHeHue snepHOn
sHepruu. buonoruueckoe

o1 NEUCTBUE PAJUOAKTUBHBIX
M3JTy4EHUM.
KontponbHast pabota Ne4.

52 |«CBeToBBIE KBAHTHI.
Dur3MKa aTOMHOTO SIIPAY.

53 Du3nKa 3eMEHTaPHBIX
YacTHII.

54 Enunas ¢usndeckas
KapTHHA MUpA.

55 Du3uKa 1 Hay4HO-
TEXHUYECKast PEBOIOIIUS.

4. Ctpoenue Bcenennoi

56 Crpoenue ConHeuHon
CHUCTEMBI.

57 |Cucrema 3emis-Jlyna.

58 OO011Ke cBeAeHUs O
ConHue.

M cTouHuKH dHEPTUU U

59 [BHyTpeHHEee CTpoeHHE
ConHua.

60 duznyeckas Ipupoa
3BE3I.

Hamra ["anakTuka.

61 [IpocTpaHCTBEHHBIE
MacIITadbl HaOIt01aeMoit
BceneHHoM.
[TpoucxoxaeHue u

62 PBOJIOLMS raJaKTUK U
3BE3I.

6. IloBTOpEeHue
IToBTOpeHUE

63
«Kunemaruka

64 [[ToBTOpenue «JlnHamuKa»

65 [loBTOpEHME «3aKOHBI
COXpaHEHUSI»

66 IToBTOpEeHUE
«DIEKTPOCTATUKAY

67 IToBTOpEeHME
«DIEKTPOIMHAMUKA )

68 [MiToroBoe MOBTOpPCHME
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Y4yeOHO-MeTOMMYECKOE O0ecneueHHe 00pPa30BaTEeILHOIO0 Mpolecca.
Vuebnuk I'.5. Mskumes, b.b. Byxosues, B.M. Hapyrun «®usuka» «Kmnaccuueckuit kype» 11

kiacc Mockasa, [Ipocsenienue, 2019 r.

Coopnauk 3amau mo ¢usmke 10-11 xmacc. «Kmaccuueckuit kypcey. IlapdentpeBa H.A.- M.
«IIpocsewmenuer, 2019 r.

Hunaktuueckne marepuansl duswmka 10,11 wmacc / A.E. Mapon, E.A. Mapon. — M.:
N3narensctBO «/Ipodar, 2018.

Temaruueckue KOHTPOJbHBIE U CaMOCTOSTENbHBbIE paboTel 1Mo ¢usuke 11 kiacc /
O.U.TI'pomuena. M.: U3narenbcTBO «OK3amen», 2018 T.

HNuTepHET-pecypcnbl
Anumanuu pusndeckux oonvekTos. http://physics.nad.ru/

XKuas ¢pusmka: oOyqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku Gu3uKH ¢ ucnonb3oBanuem Murepuera. http://www.phizinter.chat.ru/
®dusuka.ru. http://www.fizika.ru/

dusuka: KoyuteKius oneiToB. http://experiment.edu.ru/

dusmKa: 3JeKTpOHHAs KoJUIeKIus onbiToB. http://www.school.edu.ru/projects/physicexp
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