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IHosicHuTEABHAA 3aIIUCKA

[Iporpamma »JIEKTUBHOIO Kypca IO (PHU3MKH COCTaBJI€HAa B COOTBETCTBHE C TpPEOOBAHHSIMU
®denepalibHOTO TOCYIapCTBEHHOTO0 00pa30BaTEIbHOrO CTaHJapTa OCHOBHOIO 0011Iero oOpa3oBaHus,
OCHOBHOH 00pa30BaTeNbHON MPOrpaMMbl 00Pa30BATEIBHOTO YUYPESKICHHUS (OCHOBHAs IIIKOJA),
aBTopckoil mporpammbl A.E.I'ypeBrnua «®@u3nka u Xumusi. 5—6 Ki1acchbi».

[lporpamma oTpakaeT CoOAEp)KaHHE NPEAMETHBIX TeM O00pa30BaTeNbHOrO CTAaHAAPTa, JacT
pacripenieieHue y4eOHBIX 4acoB IO pasjeiaM Kypca U TOCIEIOBAaTEIbHOCTh M3YyYCHHS DPa3JIeoB
GU3UKH C YY9ETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOy4YaromMXCs, ONpeAeNseT MHHHUMAIbHBIM HabOp  OIBITOB,
JIEMOHCTPUPYEMBIX YUYUTEIEM B Kiacce, Ja0OpaTOpPHBIX pabO0T U ONBITOB, BBIIOIHAEMbIX
00yJaroIuMucs.

®dusuka urpaet pyHaaMeHTaIbHYIO POJb B OPMHUPOBAHUU Yy O0YUAFOIIUXCS CUCTEMbI HAyYHBIX
Npe/ICTaBICHUH 00 OKPYKaloIeM MUpPE, OCHOB HaAy4YHOrO MHPOBO33peHUs. B mporecce nzyueHus
MPEIMETOB PEIIAIOTCS 3a/Ja4l Pa3BUTHsI WHTEIUICKTYaJbHBIX CIIOCOOHOCTEH M IMO3HABAaTEIbHBIX
HHTCPCCOB IIKOJBbHUKOB, OBJIAJACHUA HWMH OCHOBAMU AOHUAJICKTHUYCCKOI'O MBIINIJICHUSA, INPHUBUTHA
BKYyCa K IIOCTaHOBKE M Pa3pelICHUI0 TpolieM

ONEeKTUBHBIN KypC «®du3nka ¢ MNOATOro Kjacca» SBJSETCSA MMPONCACBTUYCCKUM  KYPCOM,
npeaBapArOmmuM CUCTEMATUICCKOC N3YUCHUC ITPCAMCETA.

Ha pannux sranax oOpa3oBaHusl CTaBUTCS 3a7adya c(popMHUpPOBaATh IPEJICTABICHUS O SIBICHUAX U
3aKOHAaX OKPYXAloIEro MHUpa, C KOTOPHIMHU IIKOJBHUKU CTAJIKMBAIOTCS B IOBCEIHEBHOM KHU3HM.
@opMHUPYIOTCS NEpBOHAYAIbHBIE IPEJICTABICHUS O HAy4YHOM METOJE IO3HAHUS, Pa3BUBAIOTCS
CIIOCOOHOCTH K MCCIIEI0BaHUIO, YMEHUE HAOII01aTh SBJICHUS IPUPO/Ib, INIAHUPOBATH U IPOBOJIUTH
OTIBITHI.

B mnporpamme mnpeaycMOTpeHO OOJIBIIOE KOJIMYECTBO JKCIEPUMEHTATBHBIX 3afaHuil s
paboThI B KJIacCe U JIOMa, a TaKke J1abopaTopHble pabOoThl, KOTOPHIE BBIIOIHSAIOTCS BECh YPOK.

VYuarmecs IemaroT caMOCTOSTEILHBIN BBIBOI O HEOOXOIMMOCTHA HUCIOJIB30BAHUS B TTOBCEIHEBHOMN
MPAKTUKE U3MEPHUTENbHBIX TPUOOPOB, OCBAUBAIOT MPHEMBI MOTydeHHsI HHpopMauu U 00paboTKu
pe3yiabTaTOB.

DopMUPYIOTCS MEPBBIE NMPEACTABICHUS 0 GU3NYECKUX BEIMYMHAX U CIIOCO0aX MX U3MEpPEHUH.
IIIKONBHUKKA ~ 3HAKOMATCA C MPOCTEHIIMMM  H3MEPUTENbHBIMU  HPUOOpPaMU:  MEH3YPKOH,
JUHAMOMETPOM, PbIYaKHBIMU BECAMHU.

bonbiioe BHHMaHue yAeNseTcs BONPOCAM MAaTeMAaTUKHU. 3aKpervIsioTcs H3MEpHUTEIbHbIE
HAaBbIKH, TOBTOPSIFOTCSI METO/IbI PELICHHS YPAaBHEHHH, pacueT IIomaan 1 oobEMa 1 T.1.

Bce 310 moO3BONSET YCUINTE HOPUKIIAJHOC 3HAYCHHUEC MATCMATHUKH W HWIUIIOCTPUPOBATH
MAaTEMAaTUUCCKHUE 3aKOHbI KOHKPETHBIMHA IIPpUMEpPaMHU.

B mnporpamme, KpoMme TmepeuHs 3JE€MEHTOB Yy4yeOHOW HH(OpMaIUK, NpeabIBIIeMOI
yUaluMCs, COJIEPKUTCSA TEpeuYeHb JIabopaTOpHBIX pabOT U IIKOJBHOTO  (PU3UYECKOI0
000pyZ0BaHUs, HEOOXOAUMOro uis (OPMUPOBAHHMS Yy UIKOJHbHUKOB YMEHMH, YKa3aHHBIX B
TpeOOBAaHUAX K YPOBHIO IMOATOTOBKH YYAIIUXCS 5 ¥ 6 KJIacCOB.
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CBonMH 1ETISIMH, 3aa4aMH M COACp)KaHHEeM 00pa3oBaHHUS KypC CHOCOOCTBYET (OPMHUPOBAHHUIO
(GYHKIIMOHATILHO TPaMOTHOW JIMYHOCTH, T.C. JIMYHOCTH, KOTOpas CIIOCOOHA WCIIONB30BaTh YKE
HMCIOIIUCCA Y Heé 3HAaHUA, YMCHUA U HABBIKK JJIA PCUHICHUA MAKCHUMAJIBHO IIMPOKOI'o AWaria3oHa
KU3HCHHBIX 3a/1a4 B Pa3JIMYHBIX cepax 4eI0BEYECKOH NEesTEITbHOCTH, OOIICHUS M COLUATBHBIX
OTHOIIIEHUU U KOoTOpas CHOCOGHa OCBanBaTb HOBLIC 3HAHUS HA MPOTAIKCHUU BCEHU KU3HHU.

Ilesn Kypca:

[Mo3HakoMHUTh YyYalmMXCH C TOHATHSAMHU: (U3MYECKAs BEIMYMHA, HW3MEPUTEIIbHBIC
puOOpPHI, METOIBI U3MEPEHUS

OO0y4YHUTH yJaluxcs UCTIOIb30BAHUIO U3MEPUTETBHBIX TPHOOPOB

Co3aarb yca0Bus 1 (POPMHUPOBAHUA U PA3BUTHUSI MHTECIUICKTYAIBHBIX U MPAKTUUYECKUX
YMEHUH B 00J1aCTH (PU3UIECKOTO IKCIIEPUMEHTA

Pa3BuBaTh 1103HABaTEIbHYIO aKTHBHOCTh M CaMOCTOSTEIBHOCTb, CTPEMIICHHE K
caM0OOOpa30BaHUIO U CAMOCOBEPILICHCTBOBAHUIO

CdopmupoBaTh HHTEPEC U MOTUBAIMIO K N3YYEHUIO (DU3UKH, YCTAHOBKY Ha MPOJIOJIKCHUE
o0pa3oBaHMs B JAaHHOM Npoduie

3agaum Kypca:

Coznanue ycioBuil A TBOPUYECKOTO Pa3BUTHS MOTEHIIMAJA KAXK/I0T0 YICHHKA
[TpoOyxaeHne KUBOro MHTEpPECa JeTeH K SIBICHUSIM OKPYXKAIOLIEro MUpa C TEM, YTOOBI ATOT

HHTEPECC CTA HO6YJII/IT€J'II>HI>IM MOTHBOM I[ZU'IBHCﬁHIGFO yl"J'IY6J'I€HI/I$I B IIpCAMET

Perath BOIpoCkl, KOTOpPBIE TOMOTYT OOJETYUTh JaNbHEeHIIee n3yuyeHue PU3nKu
CniocoOCcTBOBaTh BO3MOXKHOCTH YUEHUKOB MIPOSIBUTH ce0s M TIOOUTHCSA ycriexa
CdopmupoBaTh HaBBIKM CAMOCTOSITEIILHOM MCCIIEIOBATEIBCKON JEATETbHOCTH
[TokazaTh CBsA3b (MBHUKHU C APYTUMH HAyKaMU



OO01masi XapakTepucTHKA JIEKTUBHOI0 Kypca

DNEeKTHBHBIM KypCc BMECTe ¢ ApYruMu mpeameTamu (Kypc «OKpyXaroomuid MHUp» HavdalbHOU
IIKOJIBI, (u3uueckass reorpadus, OHONOTHA) COCTABISET HENPEPBIBHBIM IIKOJBHBIA KypC
€CTECTBO3HAHUS.

HOCTpOCHI/IC JIOTUYCCKHU CBA3aHHOI'O KypcCa OMUPACTCA Ha CICAYIOINEC UICH U TOAXOAbI:

— VYcwieHue poJid TEOPETHMYECKUX 3HAHUM C MAaKCUMaJbHO BO3MOXKHBIM CHHKEHHEM Beca
MaTEeMaTHYeCKUX COOTHOIICHUH, TMOAYac YycBauBawmuics ¢opmanbHo. Mcnonb3oBaHue
TEOPETUYECKUX 3HAHUH 17151 00BsICHEHUS (PU3NYECKUX SBJICHUH MOBBIIIACT pa3BUBAIOIICE 3HAUCHHE
Kypca (u3uKM, BeIb WIKOJbHUKUA MPHUYYAIOTCS HAXOAWUTh MPHUUYMHBI SBJIEHUH, 4YTO TpedyeT
CYIIECTBEHHO OOJIbIICH MBICIUTEIBHON aKTUBHOCTH, YeM 3allOMHHAaHUE (PAKTUYECKOTO MaTepHara.

— YcuneHue npakTU4ecKod HaIpaBJI€HHOCTH U MOJIUTEXHU3Ma Kypca. C 1enbio popMupoBaHus U
pa3BUTHs MO3HABATEIBLHOIO MHTEpECa ydallMXcs K HpeAMETy npernoaaBaHue (U3MKU BeNETcs C
IIMPOKUM IPUBJICYECHUEM JEMOHCTPALMOHHOIO JSKCIEPUMEHTA, BKIIOYAIOIIET0 M IPUMEPHI
IPAKTUYECKOIO MPUMEHEHHMs] (U3MUECKUX SBJIECHUH M 3aKOHOB. YUEHUKAaMH BBIOJHSAETCS
3HAYUTEIBHOE YUCIO (POHTAIBHBIX SKCIIEPUMEHTOB U JaOOpaTOpHBIX paboT, B TOM YHCIE U
CBSI3aHHBIX C M3YYEHUEM TeXHUYecKux npubopos. [Ipemiaraercs pemeHue 3aay ¢ TEXHUYECKUMU
JaHHBIMH, TPOBEIEHHE CaMOCTOSTEIbHBIX HAOIIOACHUN YYalIMMHCS TpPHU BBINOJIHEHUH WMHU
JOMAIIIHETO 3a/laHMsl, OpraHU3alus BHEKIACCHOTO YTEHUs JOCTYIHOM Hay4HO-IONYJISIPHON
JUTEpaTyphl, HOUCKU (GU3UKO-TeXHUYEeCKON nHpopMmanuu B Internet.

B kadecTBe Bemyieil METOIUKU TPHU peaiU3allii MPOrpaMMbl PEKOMEHIYETCS HCIOJIb30BAHHE
MPOOJIIEMHOTO O0YYCHHSI. DTO CIIOCOOCTBYET CO3/IaHUIO MOJIOKUTEIIPHON MOTUBAIIMU M MHTEpEeca K
M3YYCHHUIO TpeaMeTa, akTUBM3MpyeT oOyueHue. COBMECTHOE pelieHHe IpoOJieMbl pPa3BUBAET
KOMMYHI/IKa6eJ'II)HOCTI>, YMCHUEC pa6OTaTI) B KOJUICKTUBEC, pPCIIaTb HETPAAWIMOHHBIC 3aaayu,
UCIOJNIB3YS MPUOOpETEHHBIE TPEIMETHBIC, HHTEIUIEKTYalbHbIC U O0IIHMe 3HAHUS, YMEHUS U HABBIKH.

Ha osrane BBeneHus 3HAHUN HCIONB3YETCS TEXHOJOTHUS MPOOIEMHO-TUATIOTUYECKOTO OOYyYEHHUS,
KOTOpasi TIO3BOJISIET OPraHW30BaTh HCCIEIOBATENLCKYI0 padOTy ydamMxcsi Ha YpOKe U
CaMOCTOSITENTbHOE OTKpBbITHE 3HaHWW. Ha ypoke BBeZeHMs] HOBBIX 3HAHHUN MOCTAHOBKA MPOOIEMBI
3aKJIFOYAETCS B CO3/IaHUU YYHTEIEM MPOOJIEMHOM CUTYAIlMU U OPTaHU3aliy BBIXOJa U3 HEEe OJTHUM
U3 Tpex crocoOoB: 1) yuuTenb caM 3a0CTpseT MPOTHUBOPEUHE MPOOIEMHON CUTYalluu M COOOIIaeT
npobneMy; 2) YYEHHUKH OCO3HAIOT MPOTHUBOpeune u (GopMynHupyroT mnpodieMy; 3) y4HUTENb
JMAIIOTOM MO0y KIaeT YUSHUKOB BBIIBUTATh U MPOBEPATH TUIIOTE3bI.

WnnuBuayanbHas paboTa MpU BHIIOJHEHUM JOMAIIHUX 3aJlaHUN B COOTBETCTBUU C BBIOpAHHOMN
o0pa3oBaTeNbHONU TpaekTopued (MPUHLUUI MHUHMMyMa U MaKCUMyMa) pa3BUBAeT CIOCOOHOCTh
YUaIIerocsi CaMOCTOSITENIbHO MBICIUTh M JIEWCTBOBaTb, HECTU OTBETCTBEHHOCTh 3a PE3YJbTaThl
CBOErO TpyJa.

Onucanue Mecra 3J1eKTUBHOI'O KypcCa B

Y4eOHOM IJIaHe
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[Tporpamma paccuntana Ha 136 yacoB (2 yaca B HeZleIO).

Jis m3ydeHusi MporpaMMHOIO MaTepHaia 1o npeaMery ucnoib3yercss yueOnuk A.E. 'ypeBuy,
H.A. Ucaes, JI.C. Ilontak. BBeieHue B eCTeCTBEHHOHAay4yHble MpeaMeTsl. EcTtecTBO3HaHUE.
@dwuszuka. Xumus. 5-6 kinacc: YueOHUK 11 001m1e00pa3oBaTeIbHbIX YUPESKIACHUH. — 2-€ U3, — M.:

Hpoda, 2013.

Pe3yibTarbl 0CBOCHUS MPONEAEBTHYCCKOIO
Kypca «DPu3nkKa ¢ 5 Kjaaccan:

.JII/I"IHOCTHBIMI/I pe3yJII>TaTaMI/I HU3YUCHUA MpcIAMETaA «Du3nka M XUMHUS» SABISIOTCS
CJICAYIOIINC YMCHUA:

Oco3HaBaTh CAWHCTBO U LCJIIOCTHOCTH OKPYXKAIOWICTO MHpPA, BO3MOXHOCTHU €ro IMO3HABACMOCTH U
00BSCHUMOCTH Ha OCHOBE JOCTHIXKEHU N HAayKH.

ITocTenenHo BbICTPAanNBaTb COOCTBEHHOE LHEJIOCTHOC MHUPOBO33PCHUC!

- BbIpa0aThIBaTh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIC YKM3HCHHBIC BOTIPOCHI, KOTOPHIC CTABUT
JIMYHBIN KU3HESHHBIN OIBIT;

- Y4UYUTBCA IPU3HABATH HNPOTUBOPCUYHUBOCTbL U HGSaBepH_IéHHOCTb CBOUX B3INIAAO0B Ha MHD,
BO3MOXXHOCTb UX U3MCHCHUS.

VYuThcs UCIOIL30BaTh CBOH B3IJIAAbl HA MUP AJIA 00BACHEHHUS Pa3IMIHBIX chyauHﬁ, pPEeICHUA
BO3HHKAKOIMKUX Hp06JICM " U3BJICYCHHUS KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHl, HAXOAUTh U U3y4aTh B yUeOHHKaX MO Pa3HBIM MpeIMETaM MaTepHal
(U3 MakcuMyMma), UMEIOLIUI OTHOIIEHHWE K CBOMM HMHTepecaM. Mcnonb30BaTh CBOM MHTEPECHI JUIsS
BBIOOpA MHIUBUAYATBHONH 00pa30BaTeNbHON TPACKTOPHH, MOTEHIIMAIBHON Oyaymiei npodeccun u
COOTBETCTBYIOIIETO MPO(UILHOTO 00pa30BaHUsI.

HpI/IO6peTaTB OIIBIT YYaCTH: B ACJIaX, IPUHOCAIIUX I10JIb3Y JIFOSIM.

OrneHrBaTh XU3HEHHbIE CUTYallMM C TOYKHU 3pEHHUsi 0e30MacHOro odpasa *HU3HU U COXPaHEHHS
3/10pOBbs. YUHUThCS BRIOMpaTh CTUIIb NTOBEACHMUSI, IPUBBIUKH, OOecreunBatolme 6e3omnacHblii o0pa3
KHM3HHU U COXpAHEHUE CBOETO 3/10pOBbS, a TAKXKe OJU3KUX JIIOJEH U OKPYKAIOIUX.

OI_[CHI/IBaTL 9KOJIOTUYECKHUM pHUCK B3aMMOOTHOIIICHUI 4YeI0oBEKa H mpupoabl. (I)OpMI/IPOBaTL
OKOJOI'MYCCKOC€ MBIINIJICHUC: YMCHUC OLCHHUBATHL CBOIO ACATCIBHOCTb U IMOCTYIIKH APYIrux h11{0)1 (33780
TOYKHU 3pCHUA COXPAHCHUA 0pr>1<a}omel71 Cpcabl.

CpencTtBoM pa3BUTHS JIUYHOCTHBIX PE3YNbTAaTOB CIYKUT y4eOHBIH MaTepuasl U, MPEexXJe BCETo,
NPOAYKTHUBHBIE 33/1aHUS YueOHHMKA, HAI[eJICHHbIE Ha!

- (bOpMI/IpOBaHI/IC OCHOB HaYYHOT'O MUPOBO33pPCHUA U (I)I/ISI/I‘{CCKOFO MBIIIJICHUA,
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- BOCIIMTAHUC YGC)KILCHHOCTI/I B BO3MOKHOCTU JUAJICKTUYCCKOI'O MMO3HAHUS TPUPOABI;

- Pa3BUTHE UHTEIUICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH.

MeranpeAMeTHbIMH  Pe3yJdbTATAMM  u3ydeHHS Kypca sBISETCA  (OPMUPOBAHHE
YHUBEpCaIbHBIX yueOHbIX nericTBuil (Y'Y []).

PeryasituBubie YY/I:

CamocrosaTenbHO OOHApyKuUBaTh U (HOpMyIupoBaTh MpoOiIeMy B KIACCHOM M HWHAMBHIYaTbHOU
yueOHOH e TeTbHOCTH.

BeinBurate BepcuM pemieHHs NpoOJeMbl, OCO3HABaTh KOHEUYHBIH pe3yJbTaT, BHIOMpATh U3
MIPEAJIOKEHHBIX CPEACTB U UCKATh CAMOCTOSATEIIBHO CPEACTBA TOCTUKECHUS LEIH.

CocTaBnarh (MHAUBUIYAILHO WU B TPYIIE) IJIAH PEeUICHHUS MPOOIEMBI.

PaGoras mo mpemiokeHHOMY U (WJIM) CaMOCTOATEIBHO COCTaBICHHOMY IUIaHY, HCIOJB30BaTh
Hapsily C OCHOBHBIMH CPEACTBAMH W JIONOJHHUTEIBHBIC: CIIPABOYHAS JUTEpaTypa, (PU3NYECKUE
puOOPHI, KOMITBIOTEP.

[InanupoBaTh CBOIO MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

Paborats 110 caMOCTOSTENIHHO COCTABJICHHOMY ILIaHYy, CBCPAACH C HUM U LCIbIO ACATCIBHOCTH,
HCIIpaBJIAA OI_HI/I6KI/I, HCIOJIb3YA CaMOCTOATCIIBHO l'IOI[O6paHHbIe cpeacraa.

CaMOCTOSTEeIIFHO OCO3HABaTh IMPUYIHUHEBI CBOCTO YCIICXa UJIKM HCYCIIEXAa U HAXOAUTb CITOCOOBI BbIXOJa
M3 CUTyalluu HCYCIICXA.

YMeTh OlicHUBAaTh CTEIICHb YCIICIIHOCTHU CcBoOeH HHHHBHHyaﬂLHOﬁ 06pa3OBaTeHBHOI>'I ACATCIIBHOCTH.

JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM KadecTBaM M 4YepTaM XapakTepa («KakoB s»), ONpPENesiTh
HaIpaBJIEHUSI CBOETO Pa3BUTHS (KKAKUM 51 XOUY CTATbh», «4TO MHE JUIsl 3TOTO HAJIO CHENAThH)).

CpenctBom (hopmupoBaHus peryisITUBHBIX Y Y]l CIIyKUT cOOJIIOIEHHE TEXHOJIOTUU MPOOIEMHOTO
JUanora Ha JTare M3y4eHHs HOBOTO MaTepualia M TEXHOJOTHS OLIEHWBaHUS 00pa3oBaTEeNbHBIX
JOCTUXKEHUH (yueOHBIX YCIIEXOB).

ITo3naBarenbubie YY /:

AHanM3upoBaTh, CPABHUBATH, KIACCU(PUIIUPOBATH M 0000IIATh U3YYEHHbIE TTOHATHS.

CTpOI/ITI) JIOTUYHOC paCCYKICHHUE, BKIIIOYAIOMICC YCTAHOBJICHUEC MMPUYNHHO-CJICICTBCHHBIX CBSI3CH.

[IpencraBiasaTs MHPOPMAIMIO B BUE KOHCIIEKTOB, TA0IHII, CXEM, I'paHKOB.



ITpeoOpa3oBbIBaTh MH(OPMAIIHIO U3 OJHOTO BUJA B APYrOi U BEIOUpPATh yAO0OHYIO Ui cedst popmy
(UKCauK U MPeICTaBICHUS HHPOPMAIHH.

Hcnonb30BaTek pas3iuyHble BHUIbl 4YTEHUS (M3ydarollee, I[POCMOTPOBOE, O3HAKOMUTEIIBHOE,
IIOMCKOBOE), IPUEMBI CITYIIAHHUS.

CamoMy co3/1aBaTh HCTOYHMKHM MH(MOPMALUHU Pa3HOrO TUIIA U JUIS Pa3HbIX ayAUTOpUi, COOI0OIaTh
npaBuia UH(OPMALMOHHOH 6€30MaCHOCTH.

VYMeTh HCHOIb30BaTh KOMIIBIOTCPHBIC U KOMMYHUKAIUOHHBIC TCXHOJIOTHM KaK MHCTPYMCHT IJId
JOCTHIXKCHHUA CBOHUX ueneﬁ. Ymern BBI6I/IpaTI> AACKBATHBIC 3aJad€ IIporpaMMHO-aIllapaTHBIC

CpeaAcTBa U CCPBUCHI.

CpenctBoM ¢GopMUPOBaHUS MMO3HABATENBHBIX Y Y]] CyKUT y4eOHBIM MaTepHuan W MPEXKIE BCEro
MPOJYKTUBHBIC 3a7jaHusl yueOHUKA, HAI[CJICHHbIE Ha!

- IPOCKTHPOBAHUC U IIPOBCACHHC Ha6JHOI[eHI/I$I IMPUPOAHBIX SIBIICHUII C HCIIOJIh30BaHUEM
HCO6XOI[I/IMBIX HN3MCPUTCIIbHBIX HpI/I60pOB;

- BOCIIMTAaHHUC Y6C)K,Z[éHHOCTI/I B BO3MOKHOCTHU OUAJICKTHUYCCKOI'O ITIO3HAHUS ITPHUPOIDI;

- IPUMCHCHHC IMOJYUCHHBIX 3HAHUU U YMCHI/Iﬁ JJI1 pCHICHHUA ITPAKTHYCCKUX 3aaa4d IMOBCETHEBHOM
KHU3HU.

KommynukaruBusbie YY/I:
OtcrauBasi CBOIO TOUKY 3pEHHUS, IPUBOIUTH apryMEHThI, OATBEPKIast X (hakTamu.

B nuckyccum yMmerh BBIIBUHYTH KOHTPApryMEHTHI, nepedpa3supoBaTh CBOK MBICIbL (BilaJeHUE
MEXaHU3MOM HKBUBAJIEHTHBIX 3aMEH).

Y4uTbCSI KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHIO, YMETh NpPHU3HABaTh OIIMOOYHOCTH CBOETO
MHEHHUSI (€CJTU OHO TaKOBO) M KOPPEKTHUPOBATH €TO.

Paznuyath B MUCbMEHHOM M YCTHOM peud MHEHME (TOUKY 3pEHHMs), TOKa3aTelbCTBA (apryMEHTHI,
(baKThl), TUIIOTE3bl, AKCHOMBI, TEOPUH.

YMeTh B3MISIHYTh HA CUTYallUIO C MHOW MO3UIUH U IOTOBAPUBATHCS C JIFOIbMU WHBIX TTO3HUIIUH.
CpenctBoM  (GopMHUpPOBaHHS KOMMYHUKATHUBHBIX YVY][ cioyxutr coOMOeHHEe TEXHOJOTUH

HpO6J’IeMHOF0 Juajiora (no6y>1<zla}01um71 u HOI[BOI[HIJ_[I/II\/’I I[I/IaJ'IOF) " OpraHu3anud pa6OTLI B MaJIbIX
rpyimmax, a TakXKe UCII0JIb30BaHUEC HAa YPOKaX 3JIEMCHTOB TCXHOJIOTMH NTPOAYKTUBHOI'O YTCHHA.

IIpeaMeTHBIMU Pe3yJIbTATAMM H3y4EHHUS KYPCa SBISIOTCS CIIEIYIONINE YMEHHUS:
®opMHUpoOBaHUE OCHOB HAYYHOI'O MUPOBO33PEHUS U (PU3UYECKOTO MBIIICHUS:

- pa3nauyaTh HKCIEPUMEHTAIbHBIA U TEOPETUYECKUI CIOCO0 MO3HAHUS PUPOIBL;
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- XapaKTCPHU30BaTh MCXaHUYCCKOC ABHUIKCHUC, BBaI/IMOI[eI\/JICTBI/ISI 1 MEXaHUYCCKUE CHUJIbI, ITIOHATHUC 00
ATOMHO-MOJICKYJIIPHOM CTPOCHHHU BEIICCTBA U TpéX COCTOAHHAX BCIIECCTBA.

[IpoekTHpoBaHWEe ¥ TPOBEACHUE HAOMIOJACHUS TPUPOAHBIX SBJICHUH C HCIOJIb30BAaHHEM
HEOOXOIMMBIX U3MEPHUTEIHHBIX IPUOOPOB:

- OLICHUBATh a0COTIOTHYIO MOTPEITHOCTh U3MEPEHUS, IPUMEHSATh METOJI PSJIOB;

- MPOBOAWTH W3MEPEHUE CHJIBI TSKECTH, CHJIBI YIPYrOCTH, CHJIBI TpPEHHWs; HaOII0ICHHUE
3aBUCHUMOCTH JaBJIEHHUA CTOJIOA >KUIKOCTA B 3aBUCHUMOCTH OT IIJIOTHOCTH >KUAKOCTH U BBICOTHI
cToJI0a )KUIKOCTH, HaOJII0IEHNE JCHCTBYS BHITAJIKUBAIOIICH CHIIBI U €€ N3MEpEHHE.

,HI/IaJ'IeKTI/ILIeCKI/Iﬁ MCTO IIO3HAHUS IPHUPOJAbI:

- ONEepHUpPOBATH MMPOCTPAHCTBEHHO-BPEMEHHBIMU MAacCIITa0aMu MHUpPA, CBEICHUSIMH O CTPOCHUU
ConHeuyHOM CUCTEMBI U TPEACTaBICHUSIMU O €€ (OPMUPOBAHUH;

- 000CHOBBIBATH B3aHUMOCBSI3b XapaKTepa TCINIOBOIro JABHIKCHHA 4YaCTHI[ BCIICCTBA U CBOMCTB
BCIICCTBA.

Pa3BuTHe HHTEIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH:
- pa3peuiath y4yeOHyI0 poOseMy IpHU BBEICHUH OHATUS CKOPOCTH, IUIOTHOCTH BELIECTBA, AHAIN3E
IIPUYMH BO3HMKHOBEHHUs CWJIBl YIPYIOCTH M CWIBl TPEHHs, OIBITOB, IOATBEPKIAIOIIUX 3aKOH

HaCKaﬂﬂ, CyHIeCTBOBaHUC BBITAJIKUBAIOILIEH CUIIBI.

HpI/IMeHeHI/Ie MMOJIYYCHHBIX 3HAaHUU U YMGHI/Iﬁ JJIA pCHICHUA ITPAKTHYCCKHUX 3alav MMOBCETHEBHOM
KHU3HU:

- ONpCACIIATh HECHY ACIICHUA U3MCPUTCIIBHOTO an60pa;
- UBMCPATH MAaCCy U 00BEM TCJIa, TEMIICPATYpPY TECJa, IINIIOTHOCTH TBép)IBIX TCI U )KH,Z[KOCTGIZ;

- Ha MpaKkTHKE TPHUMEHATh 3aBUCHUMOCTb OBICTPOTHI mporecca AupPy3un oT TemnepaTypbl
BEIIIECTBA, YCIOBHE IUIABAHUS TEJ.

[Tporpamma npenycmatpuBaeT GOpMUPOBAHHUE Y HIKOJBbHUKOB CIEAYIOMINX O0IIey4eOHbIX YMEHUN
1 HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB EATEILHOCTH M KIIFOUEBBIX KOMITETEHITHI:

Ilo3HaBaTeabHAas eITENbHOCTD:
HCIOJIb30BAHUEC IS MMO3HAHUSA OKPYXKAIOMICTO MHpPa Pa3IMYHbIX €CTCCTBCHHO-HAYYHBIX MCTOHNOB:

Ha0II0IeHUE, U3MEpPEHNE, IKCIIEPUMEHT, MOJICTTUPOBAHHUE;

dbopMupoBaHHEe YMEHUU pasznudaTh (aKThl, TUIOTE3bl, MPUYWHBI, CIEJACTBHUSA, JIOKA3aTelIbCTBA,
3aKOHBI, TEOPUU;

OBJIaJICHHUEC aACKBAaTHBIMU crocodamu PEICHUA TCOPETHYCCKUX U OKCIICPUMCHTAJIBHBIX 3a/1a4;

HpI/IO6peTeHI/Ie OIIbITa BBIJABUWIXXCHHUS THUIIOTE3  AJIA OOBSICHEHHSI HM3BECTHBIX q)aKTOB nu

9



BKCHepHMeHTaHLHOﬁ MPOBCPKH BbIIBUTACMBIX I'MIIOTC3.

WNudpopManinoHHO-KOMMYHHUKATUBHAS JIETEITBHOCTD:
BJIaJICHME MOHOJOIMUYECKOW M JTMAJIOTMYECKON pPeublo, pa3BUTHE CIHOCOOHOCTH IOHUMATh TOUKY
3peHHst coOeceTHUKA U IPU3HABATH MPABO HA MHOE MHEHHE;

UCTIOJIB30BAHUE JUIS DPELICHUS] II03HABATENFHBIX W KOMMYHHKATHBHBIX 3a/ad Pas3IMYHBIX
MCTOYHHUKOB HH(POPMAITUH.

PeduiekcuBHas 1eITEJIbHOCTD:
BJIaJICHUE HaBBIKAMHU KOHTPOJISL U OLICHKH CBOEH NIESITEIbHOCTH, YMEHUEM MPEIBUACTH BOZMOKHbBIC

pe3yJIbTaThl CBOMX JICUCTBHIA;

opranu3anusa yqe6H0171 ACATCIIBHOCTH: NOCTAaHOBKa ILCJIM, I[IJIAHUPOBAHUC, OIPCACICHUC
OIITUMAJIBHOT'O COOTHOMICHUA LEJIN U CPCIACTB.

COAEPXKAHUE YUEGBHOI'O ITPEJJMETA

Conepkanue  y4eOHOro  IpeamMera  COOTBETCTBYeT — DenepanbHOMY  TOCYAApCTBEHHOMY
00pa3oBaTeIbHOMY CTaHIapTy OCHOBHOI'O OOIIEro 00pa3oBaHMs.

B nanHOW wacTM mporpaMmbl OmpenesieHa IOCJIEIOBATEIbHOCTh HM3YYCHHUS YUEeOHBIX TEM B

COOTBCTCTBHMM C 3aJadyaMH 06y‘leHI/IH. Vka3zaH MHUHUMAaJIbHBINA IEpCUCHb HGMOHCTpaHHﬁ,
MMPOBOAVWMBIX YUUTCIIEM B KJIaCCE, na60paT0pHI,1x pa60T " OIIBITOB, BBINIOJIHACMBIX YYHCHHUKAMM.
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dusuka (5 Kiacc)

(68 uacos, 2 yaca B HeeJI10)
Bgenenue 1. (3 yaca)

Mup, B KOTOPOM MBI KUBEM (II€pBOHAYATBHOE 3HAKOMCTBO C SIBJICHHUSIMH OKPY)KAIOIIET0 MHUpa —
(bu3MYECKUMHU, XUMUYECKUMU, OMOJIOTUYECKUMU, ACTPOHOMHYECKUMH U JP.).

Mpg1 — HaOmomaTen. MeToapl u3ydeHusl IPUPObl. 3aueM 4deioBeKy rosoBa? Kak mbl momydaem
unpopmanuto 00 okpyxkawmeM wmupe. Opranbl 4YyBCTB 4YelIOBEKa KaK JaTYMKH BHEITHHX
BozeiicTBuil. Kak yenmoBek oOpabaTeiBaeT noinyueHHyr nHpopmarmio. [I[pumenenue DBT.

IIpuMeHeHne 3HaHUM O IPUPOJIE B IPAKTHUUECKON JEATEIbHOCTH YEJI0BEKA.
BBenenue 2. (18 yacos)

Tena u BemectBa. CBoiicTBa Ten (pasmepsl, (opma, 1BeT. IIpo3payHOCTH M HEMPO3PAYHOCTD,
YIPYToCTh, MPOYHOCTH ¥ 1p.). Kak yramate npeamer (teno)? OyHKIMOHAIBHBIE CBOMCTBA TEN H
UCIIOJIb30BAHUE TEJl B HEOOBIYHBIX LEIISX.

KOI‘,Z[a rjia3 v ymu Hac 00OMaHEBIBAIOT. H606XO,I[I/IMOCTB H3MepeHHI>i. YT0 MOXKHO I/ISMepI/ITL?

W3mepenne nuHeHHBIX pasmepoB Ted. IIpoGiema BbpIOOpa 3TaNoHa, METpUYECKas CHCTEMA.
JIuneiika. [lItanreHuupkysib. Mukpomerp.

[Tnomans. Mi3mepenue miomniaay moBepxHocTH Tena. [lanerka.

O6béM. H3mepenne 06bEMa Tena. MeH3ypka.

Macca Tena. Mi3MepeHue Macchl Tella Ha PhIYaKHbIX BecaX. Pa3HOBeCHI.
Cuna. Bec Tena. MI3amepenue Beca Tena. [{unamomerp.

Bpems. U3mepenue Bpemenu. Iloropsronuecs coObiTusi. J[BukeHune 3eMin BOKPYT CBOEH OCH.
Cytku. [IBnxkenune 3emnu Bokpyr JIyHel. Mecsn.

Jswxenne 3emun Bokpyr Counnia. [N'ox. Kak usmepsiin Bpemst B apeBHocTu. Kanmenmaps. Yachr.
CexyHnomep.

ITPAKTUYECKHUE PABOTHBI

=

Habutoienue u onucanue Kakoro-auoo sBJICHUS.

2. IlpoBeneHue mpocTeiero skcrnepuMeHTa (MOCTaHOBKAa MPOOJIEMBbl, MJIAHUPOBAHUE OIIBITA,

IIPOBEJICHUE OIBITA, IPOBEACHUE HAOIIOIEHUH, pe3yIbTaThl HAOIIOACHHH, BEIBOIBI).

N3mepenne MMHENHBIX pa3MepOB Tejla PU OMOIIY JTUHENKH.

4. U3mepenue pa3MepoB MaibIX Tel (Auamerpa IpOOMHKH, 3e€pHa MIIeHa, TOJIIMHBI HHUTH,
IIPOBOJIOKH U TIP.).

5. 3HaKOMCTBO € YCTpPOHMCTBOM M MPHUHIMIIOM JEWUCTBUS IITaHTeHIMPKYNa. 3Mmepenue
pa3MepoB TeJ NPU MOMOIIN IITAHTEHIUPKYJIS.

6. 3HAKOMCTBO C YCTPOMCTBOM W TPHHIIMIIOM JCHCTBHS MHKpoOMeTpa. V3MepeHwe pa3MepoB
TENa P MOMOILU MUKPOMETPA.

7. V3mepeHne TUIOMAAM TIOBEPXHOCTH Tejla TMpaBWiIbHOW Gopmbl. M3mepeHue mIiomaam

MOBEPXHOCTHU TeJla HEMPAaBUIbHOM (POPMBI ITPH MOMOILHU MAJETKH.
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8. 3HAKOMCTBO C YCTpPOMCTBOM M HPUHIMIIOM JEHCTBHS MEH3YpkH. LleHa neneHust MEH3ypKu.
OTmepuTh 3aJaHHOE KOJIMYECTBO KHUAKOCTHM WM CHIIy4ero MaTepuaia IMpd [OMOIIU
MEH3YPKH.

9. Hsmepenne o0bEMa Tena MpaBUILHON (OPMBI.

10. U3mepenue o0bEMa TBEPAOTO TEJIa HEMPABMIILHON (POPMBI IPH TOMOIIU MEH3YPKHU.

11. YerpoicTBO M MPUHIUI JACWCTBUS PBIYAXKHBIX BecOB. V3MepeHue Macchl pa3iMyYHBIX Tell
IIPU IOMOIIM PHIYAKHBIX BECOB M Pa3HOBECA.

12. YerpoicTBO U MPUHIMIL AeHCTBUS TuHaMoMeTpa. M3mepenue Beca pa3muyHbIX TE.

TEMOHCTPALIAA

CkaTplBaHWE IIAapUKa C HAKJIOHHOW IIocKocTH. Komebanus Tena Ha mnpyxuHe. MasTHHK
Makcsenia.

Kurnenue Bosibl B 0yMa)XHOM cTakaHUMKe. Bpalienue 3Meiiku HaJl 3JIeKTpU4ecKOoil JamIoii.
ITpockakuBaHUe UCKPBI MEXKAY pa3psiIHUKAMU 3JIEKTPOPOPHOI MAIIMHBI.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TN (OMBITHI C CYJATAHAMH).

HeiictBue anekTpomaruuta. OnbIThl, OCHOBAaHHBIE HA SIBJIEHUU JIEKTPOMArHUTHOM MHIYKIIMH.
[TonyuyeHnne n300paxeHus JIaAMEHU CBEUU IIPU ITOMOLIH JIMH3HI.

Paznoxenue 6en0ro cBera B CIEKTP.

3By4aHue KaMepToHa (C MasTHUKOM-OYyCHHKOI). AKYCTHUECKUI pe30HAaHC.

OxpammBaHyue 6€CLIBETHOTO pacTBOPA KUCIOTHI M LIEJI0YU MHIUKATOPAMHU.

I'epOapun. Mynsxu. Biakusle npenapatsl.

Mognens Conneunoii cucrembl. dotorpadguu mianer, JIyHbl, HCKYCCTBEHHBIX CIIyTHUKOB 3eMIIH,
n300pakeHne MOBEPXHOCTU 3eMIIM U3 KOCMOCA.

dusznueckue HU3MCPUTCIIbHBIC HpI/I60pI>I C PA3JIMYHBIMU IIKaJIaMHU.

CBETOBBIE SIBJIEHUS
(37 uacos)
ComHIle U ero 3HaYeHre B KU3HH YEJIOBEKA, PACTCHUHN U )KUBOTHBIX.
CounHlle — HICTOYHUK YKU3HH Ha 3eMIIe.

HcTouHUKH cBeTa €CTECTBEHHBIC B HNCKYCCTBCHHBIC, TCIIJIOBBIC U .]'IIOMI/IHGCI.[GHTHI)Ie). I/IH)II/IKaTopBI
U NPpUEMHUKHU CBETA.

B3aumopeiictBue cBera ¢ BeniecTBOM. OTpaxkeHHMeE, NPEIOMIICHHME U IOIVIOIIEHUE CBETA.
IIpo3paunsle 1 Henpo3pauHble Tesna. Buaum nu ceet?

[Touemy Mb1 BugM? MOKHO 7T BUJIETH B @0COJIFOTHOM TEMHOTE?
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Kak pacrpocTtpaHsieTcss CBET B OJHOPOJHOW cpeze. 3aKOH MPSMOJIMHEHHOTO PaclpoCTpaHCHHUS
cBeTa. CBETOBOM MMy4OK, CBETOBOM Jy4 M ero nu3oopaxkenue. Kamepa-o0ckypa.

UTto mnpou3onAeT, eciM Ha IyTH CBETOBOIO IIydyKa paCIOJIOKUTH HENpPO3padyHbld IMpeaMmeT?
Bpamenue 3emnu Bokpyr cBoei ocu. Jlenb n HOub. HakioH ocu BpamieHus 3eMiId K IMJIOCKOCTH
opoutel. CMeHa BpeMeH roaa. O0pazoBanue TeHH U noyTeHru. COIHEYHBIC U IYHHBIC 3aTMEHHUSL.

Otpaxenune cBera. 3epkanbHoe U nuddysHoe oTpaxeHue cera. [lyremiectBue B CTpaHy
3azepkanbe. [loctpoenne n3oOpakeHus: B II0CKoM 3epkaie. CBolicTBa n3oopakenuit. [louemy He
BCE MOXKHO YBHUJETHh B 3epKalie, 00yacTh BuacHuUs. CHMMETpHUS U 3epKallbHOE OTpakeHue. Pa3Hbie
npodeccu TIOCKUX 3epKall.

UynecHsie n300paxeHus B cpepuieckux 3epkanax. Komnara cmexa.
[lyremecTBue U NPUKIOYEHUS COJIHEYHOTO JIy4a B BoJe U crekie. [Ipenomienue ceera. Mupaxu.

Jlunza. CoOuparomas u pacceuBaronias JuH3bl. Kakue OBIBaIOT M300paKEHUSI B JIMH3AX.
JlelicTBUTEIbHBIC 1 MHUMbIC U300pa)KEHUS, YBEIIMYCHHBIC U YMEHBIIICHHBIC N300pa)KeHUS, TIPSMBbIC
U TIEPEBEPHYTHIC N300PAIKCHHSL.

OnTHyeckas cuia JUH3EL.

I'ma3z — >xuBoi (u3myeckwii mpubop. 3peHue UYenoBeKa M >KMBOTHBIX. 3a4eM HaM JBa Triaza?
HedekTsl 3peHus: 6IU30pyKOCTh M JaibHO30pKocTh. Ouku. Kak mpenynpennTs OGIHM30pYyKOCTb.
I'uruena 3penwus.

[Tapanokcel 3penus. OnTuueckne WLT03MKU. Beeraa 1m MOXHO BEpUTh CBOUM IJ1a3am?
Onrtuyeckre mpuOOpPHI: oToAIIAPAT, IPOSKIIMOHHBIN alIapar, JIyna, TeJIECKON i MUKPOCKOIL.

[TpukiaroYeHus COMTHEYHOTO Jyua B CTEKJIIHHOM npusMme. [{ucnepcus cseta. Criektp 6emoro cpera.
[Toyuemy momMuaOp KpacHbI, a JUCT — 3eJeHbli. Kak MOXXHO OOBSCHUTH IIBETa MPO3PAYHBIX U
Henpo3pavyHbIX Ted. CBETOQUIBTPEI.

Oco0EeHHOCTH [IBETOBOT'O 3PEHUS Y YEJIOBEKA M )KMBOTHBIX. [[BeTOBBIE aHOMATHN.

Kpacussie atmocdepHsbie siBneHus: paayra, rawio. [louemy He6o romybdoe, a 3axozsmiee CoHile —
KpacHoe?

beiBaer nu HeBuauMblil cBer? MHdpakpacHoe u yabTpaduosneroBoe usinyudeHue. CBoiicTBa U
IIPUMEHEHHE ITUX BUJOB U3JIy4ECHHUN.

[NPAKTUYECKUWE PABOTbI

13. Habnronenue o6pa3oBaHUs TEHH U MOJIYTEHU MpeAMeTa Ha SKpaHe.

14. VzroTtoBrieHne KaMepbl-0OCKYPHI.

15. M3yueHue oTpaskeHHs CBETa OT IJIOCKOT0 3epKaja.

16. MzroroBneHue Kajaei10cKomna.

17. N3yuenue cBOMCTB N300paKeHUH B ChepUUECKUX 3epKaiax.

18. UccnenoBaTh, Kak M3MEHSETCS YTOJI MPEJIOMJICHHS CBETA B 3aBHCHMOCTH OT yIJia TaJeHUs
CBETa Ha CTEKJISIHHYIO IJIACTUHKY

19. UccnenoBaTh X0/ Jyda B CTEKIISTHHOM MTPU3ME U HAWTH YTOJI OTKIIOHEHUS JTyda MPU3MOH.
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20. TTony4yenune wm300pakeHU MpU MOMOIM cobuparomieil JUH3bl. V3ydeHne CBOWCTB 3THUX
n300pakeHUH.
21.0Onpenenenne GOKYCHOTO paCCTOSIHHS JTHH3HI.
22. VI3yueHnue ocoOOEHHOCTEH CBOETO 3pEHUS.
23. 3HaKOMCTBO C YCTPOMCTBOM MPOSKIIMOHHOTO arapara u MpruoodpeTeHnue yMeHus paboTaTh C
HUM.
24. PaccMaTpuBaHUE MEITKUX OOBEKTOB MPHU TTOMOIIHU JIYTIBL.
25. 3HaKOMCTBO C YCTPOHCTBOM MHUKpOCKoNa. PaccmarpuBaHHe MHUKPOCKOIHMYECKUX OOBEKTOB
MIPY TIOMOIIIA MUKPOCKOTIA.
26. PaccmarpuBaHue OKpAIICHHBIX TEJ YePe3 CBETOPMIBTPHI.

JEMOHCTPALIMHN
Kotekmust HCKyCCTBEHHBIX UCTOYHHKOB CBETA
@DoTO3IEMEHT KaK IPUEMHHUK CBETa
3epkanbHOe U UG dy3HOE OTpakeHHE cBeTa. KOJIIeKIUs Mpo3pavHbIX U HEMPO3PAYHBIX TEll.

PacnipocTpanenue CBETOBOrO Iy4yKa MEPHEHIUKYISAPHO JIydy 3pPEHHS B YMCTOM BO3JYyXE H
3albIJICHHOM IIOMEILECHHH.

Temnypuid.
OnBITHI, IEMOHCTPHUPYIOIIHE 00pa30BaHUE TCHH U TIOJYTEHU Ha dKpaHe.

PaSMepBI TCHU B 3aBUCHMOCTHU OT pACCTOAHUA MCXKAY TCJIOM H 3KpPAHOM, MCXKIAY TCIOM H
HCTOYHHKOM CBE€TA.

OHLITBI, ACMOHCTpUPpYIOIIUE MPUMCEHCHUC INUIOCKUX  3CpKal: erJ'IKOBBIfI 0TpaXarTclib,
KaTO(l)OTBI, INEPHUCKOII, Kanefmocxon, OINTHYECKUIU pbryar.

Cdepuueckue 3epkajia ¥ TOJydeHHE HM300pakeHUW B HUX. JleMOHCTpaiusi yCTpOHCTBa U
MPUHIIMIA JEHCTBUS MPOKEKTOPA.

OneITHI 10 NPETOMIICHUIO CBETA B BOJIE U B CTEKJIE.

Komnexnus nun3. [lomyyenne nzo0pakeHuid Ipy MOMOIIY cOOMpPArOLIEeH JTMH3BI.
Monens ria3za yenoeka. CTpoOocko.

®oroanmapar. [Ipoekuonnsii anmnapat. Teneckorn. MUKpOCKOIL.

Cnektp Oemoro cBera. OTmBITE, TOKAa3bIBAIOIIUME, YTO O€Nbli CBET CIOXHBIM, a
MOHOXpOMAaTHYEeCKUN —TpocToi. lIBeT Tenm B OemomM cBeTe M TPU OCBEIIEHHWU CBETOM
Pa3IMYHBIX [IBETOB.

3BYKOBBIE SAIBJIEHUA (10 YACOB)

3BYKOBBIE SIBJIEHUS BOKpPYr Hac. 3BYK KaK HCTOYHUK HHQPOpPMAIMM U CPEICTBO OOIIEHMS.
3HaueHue 3ByKa B )KM3HU Y€JIOBEKa U KUBOTHBIX.
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I[poma.m(n, IMUITAJIKA A BOIIUJIKU — HCTOYHUKHU 3BYKaA - KOJ'IG6J'IIOH_[I/ICC$I TEI1a.

Pacnipoctpanenue 3Byka B paznuyHbix cpenax. CKOpOCTh 3ByKa B BO3JyX€, BOJIE€ U TBEPABIX
TeNax.

OtpaxxeHue 3ByKa OT mperpaj. Ixo.
Orubanue 3ByKoM miperpaj (audpaxims).

Kax mbI roBopum u casimum? ['opTanb U rosocoBblie cBs3kU. ['onoc. Yxo u ciayx. 3aueM Ham
nBa yxa? Otkyna npumeén 3Byk?

My3bikalibHble 3BYKH. My3bIKaJIbHbIE HMHCTPYMEHTHI. AKYCTMUECKUH pE30HaHC M  €ro
HCIIOJIb30BAaHUE B MY3bIKAJIIBHBIX MHCTPYMEHTAX U ApXUTEKTYPHOU aKyCTHUKE.

[Iym u ero BiausHHUE Ha >XUBOW opraHu3M. Mcroununku mryma. CriocoObl OOpbOBI ¢ IITyMaMH.
I'uruena cioyxa. CymecTBYIOT M HecubImuMblie 3Byku? MH(pas3Byk u ynerpa3Byk. UHDpa3Byk
Y YIBTPa3BYyK B MIPUPOJIE U TEXHUKE.

INPAKTUYECKHUE PABOTbI

27. V3roToBiieHNe NCTOYHHUKA 3BYKA M €T0 UCCIIETOBAHHE.

28. I3roToBJICHHE HUTSHOTO TeledoHa.

29. Uzydenue oCOOCHHOCTEH CBOETO CITyXa.

30. [IpocnymmBaHue My3bIKaIbHBIX 3aMACEH, ICHHUS TITHII, TOJIOCOB )KUBOTHBIX.

JEMOHCTPALIMU
Konebanus Tena Ha npyxuHe, KojaeOaHUsI HUTSIHOTO MasiTHUKA.
3Byuanne kamepTona. Konebanus auddyzopa rpoMKOroBopuTes.
I'pomkocThb 1 BbicOTa 3ByKa. OCIIMIIIIOrpaMMbI 3BYKOBBIX Kosie0aHuil. OclmuiorpaMmmbl IIyMOB.

Mopenb yxa yenoBeka.

TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKH
Yuamuecs 10/5KHbI 3HATD:

IlousiTusA- sBIEHUE, TENO, BEIIECTBO, MPUOOP, UCTOUHUK CBETA, OTPAKEHUE, NPETOMIIEHUE U
MOIJIOIIEHUE CBETA, CBETOBOM ITy4OK, CBETOBOM JIyd, YToJ MaJEHUs, YroJl MPEJIOMIICHHUS, Yrol
OTpakeHHsI, cOOMparolasi ¥ paccenBarolias JUH3bI, (POKYCHOE PacCTOSHUE, ONTHYECKas CHIa,
OJIM30PYKOCTh M J1aJbHO30PKOCTh, TUCIEPCHs CBETa, 3BYK, HCTOYHUK 3BYyKa, IPUEMHHUK 3BYKa,
9X0, MY3bIKaJIbHBIN 3BYK U IIYM, HH(PPA3BYK U YIbTPa3BYK.

Ha3panue npu6opoB _ JHMHEHKa, MITAaHTCHIUPKYIb, MUKPOMETp, MajeTKa, MEH3ypKa, Yachl,
CeKyHZOMEp, BEChl M Pa3HOBECHI, Jyma, (OToarmapaT, MAUKPOCKON M TEJIEeCKON, KaMepTOH,
ocmutorpad.
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3aKOHBI- 3aKOH NPSIMOJIMHENHOTO PACIIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI
IIPEIOMJIEHUSI CBETA (KaU€CTBEHHO).

Yuamuecs J0KHBI YMETh:

[TpuBOIUTE IpUMEPHI PUINIECKUX, XUMUICCKHIX, OMOJIOTMYEeCKUX, ACTPOHOMHUYECKUX SIBJICHHIA,
Ha3bIBaTh METO/bI U3YUYECHUS IPUPOIBL.

OmnwuceiBaTh HanboJIee pacpOCTPaHEHHBIE SIBIICHUS IPHPO/IBL.
ITocTaBUTH NPOCTEMUILNIA OIIBIT.
Ha3piBaTh opransl 4yBCTB U€JIOBEKA; Ha3bIBAaTh (DYHKIIMOHAIBHOE Ha3HAYEHUE TEJ.

OOBACHATH CMCHY OHA U HOYH, CMCHY BPpCMCH I'o/ia, ConHeyHBIC B JIYHHBIC 3aTMCHUSA,; X0 JIyda
CBETa IIpUu NEpEXoac U3 OINTHYECCKHU MCHEC IUIOTHOM Cp€abl B OIITUYCCKU Ooiee IUIOTHYIO, IIBETA
Pa3JIUIHBIX TCJI.

CtpouTh Jy4, TeHb U MOJYTEHb, XOJ MAAI0IIETO U OTPAXKEHHOTO JIy4a, CTPOUTh U300paKEeHHE
B IUIOCKOM 3€pKaJie U JIMH3aX.

HazbiBaTh cBoOiicTBa M300pakeHUH B 3€pKalax U JIMH3aX, MPUMEHEHHUs IJIOCKOTO 3epKajia U
JIUH3.

OU3HUKA 6 KJIACC
68 yacoB (2 yaca B Hel1e/110)

TEIIVIOBBIE ABJIEHUSA (25 vacos)

Beenenue. TemmoBeie siBIEHHWS B MPUPOJAEC M UX 3HAYCHUE B KU3HMU YEIIOBEKA, XKUBOTHBIX H
pactenuii. Kak dyenoBek u3ydaer TeruioBble siBieHHA. OCHOBHBIE 3aKOHOMEPHOCTH TEIUIOBBIX
sBieHuil. TersoBoe paBHOBecue. TemrepaTypa- TJaBHas «TeIuioBas» BenuuyuHa. M3mepeHue
TeMrieparypsl. Tepmomerp.

HaneBaHI/Ie ten. Kak MoxxHO HarpeTb TEJIO.

CrnocoOb1 Terutonepenaun. TeronpoBogHocTs. I'peer nu my6a? Konsekius. M3nydenue. Buist
Teruionepenaun B npupoae u texHuke. (ConHie U oOpa3oBaHue BeTpoB. OCHOBHBIE BETPBI M MX
IIpEeUMYyIIeCTBEHHbIE HanpaBieHus. bpussl. 3HaueHne Bo3aAyIHONW 000104uKky 3emiu. [TapHuKOBBIN
spdext. Bunel Temonepenaun B KU3HEACATEIBHOCTH YEJNOBEKA, MIIEKONUTAIOMIMX, MTHII,
penTuini, pei0). Buasl Tennonepeaayuu B ObITY.
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Uto mpoucxoaut ¢ TenoM Tpu HarpeBaHWU? OCOOCHHOCTH SIBJICHUS TEIJIOBOTO PACIIMPECHHS
TBEPJBIX T, KUIKOCTEH U ra3oB. JIuHeiHoe pacmmpenune. O0bpéMHOE pacmupenue. Kakue tena
CHIIbHEEe H3MEHSIIOT CBOM 00bEM mpu HarpeBaHuu? Kak uenoBeK HCIONb3yeT CBOMCTBO Tem
WU3MEHSATHh CBOM OOBEM IpHM HArpeBaHUU. Y CTPOUCTBO TepmomeTpa. Tepmomerp u3 Oyrbuiku. U3
ucropuu coznanus repmomerpa. Tepmomerp Llenscus, dapenreitra, Peomropa u KenseuHa.

Oco0eHHOCTH TEIIOBOTO paciiupC€HrAa BOJBI.

ArperaTtHble npeBpamieHus. Jlo Kakux IOp MOXHO HarpeBarh Teno? UYTo Takoe arperaTHble
IIpeBpaLCHUS?

[TInaBnenue. Temneparypa miaBiaeHus. E€ 3aBUCUMOCTh OT poja BEUIECTBA U BHELIHETO JIABJICHUA.
OcoOeHHOCTH TITABJICHUS U OTBEpJeBaHus Tel. I'paduk maaBieHust 1 OTBEpIAEBaHMS aMOPQHBIX U
KpUCTAJIIMYECKUX Tell. Mcnoabp3oBanue siBlIeHUs [U1aBlIeHUs yenoBekoM. [1naBnenue B mpupose.

Hcnapenne n xonaeHcauus. Ilpn xakoil temmepaTrype >KHIAKOCTh ucnapsercs? OT 4ero 3aBUCUT
CKOPOCTb MCIIapeHMs KUAKOCTH? McnmapeHuwe »XUAKOCTH B 3aKpbITOM cocyze. HachleHHbI n
HeHachlleHHbIN nap. Korga npoucxoaut konaeHcanus?

Brnaxxnocts Bo3ayxa. [IprOopsl 11 U3MepeHus BIaKHOCTH BO3/yXa, UX YCTPOWCTBO M MPUHIIMIT
JEUCTBUS: BOJOCSHON THTPOMETP U IICUXPOMETP ABrycTa.

Kunenune xunkocreit. Temneparypa kunenus. E€ 3aBUCMMOCTb OT pojAa JKUJIKOCTH W BHEIIHETO
nasineHus. lcnosnb3oBaHME W ydeT SBIEHUM UCHApeHuss W KoHJeHcauuu. lcnapenue u
KoHAeHcauus B mpupoae. Joxnap. CHer. ['pan. Moxer nu ncnapstbest TBepaoe Teno? Bo3ronka.

TormmmBo. Buner tomnmBa. Kak oOpaszoBanock TommBo B mpupozae? Kakoe TorumBo ydiie?
TonnuBo 1 MpoOIeMbl SHEPTETUKH U SKOJIOTHUH.

Ternossle aurarenu. M3 wucropum co3maHus TEIUIOBBIX JBHrarenceil. Urto Takoe TEIUIOBOU
naBuratens? 3 4ero oH cOCTOUT M Kak paboTaeT. Bunbl nurareneit u ux ycrpoiictBo. Kak yenonex
HCIIOJIB3YET MAIINHBI?

ITPAKTUYECKHUE PABOTbBI
17



=

Habnronenue u onucaHue TEMIOBOTO SIBICHUS.
W3yuenne ycTpoicTBa TEPMOMETPA U U3MEPEHHUE TEMITEPATYPhI JKUIKOCTH.
3. WsroroBiieHHEe TEpMOMETpA.

N

4, HaGHIO[[eHI/Ie SABJICHUSA TCIIOIIPOBOAHOCTU W BbBIACHCHHC OCHOBHBIX 3aKOHOMepHOCTef/'I
3TOTO SIBJICHUSL.

HaOmnroieHne KOHBEKIIUHU B JKUIKOCTH.

HaG:mroieHre TerioBoro paciimpeHust ) HIKOCTeH U ra3oB.

HaGmonenue 3a mpoiieccoM IiaBieHus Jibaa. [loctpoenue rpaduka 3Toro npoiecca.
HaGmroieHue 3a mpoieccoM UCIapeHust JKUAKOCTEH.

HaGumotenue 3a mpoIrieccoM KUIEHUS BOJIBI.

©o~No O

JTEMOHCTPALIUN

HpI/IMepH TCIUIOBBIX  SIBJICHHIA: Harp€BaHuc BOJbl, CIIMPpaJIXd SJICKTPOIINIMTKH, BO3I'OHKA
KpUCTAJlJIOB fIOI[&, KHIICHHUC BOABI B 6YM8.)KHOM CTaKaH4YHKC U IIp.

TCHHOHpOBOI[HOCTB TBEPAbLIX TCII, JKHUJIKOCTEH M ra3oB.
KOHB@KHI/IH B ’ KMJKOCTAX M rasax.
HarpeBaHHe TCJI U3JTYUYCHUCM.

3aBUCUMOCTh HMHTEHCUBHOCTH MW3JIyY€HHUS U TMOIVIOIIEHHUS OT I[BE€Ta IIOBEPXHOCTH, €&
TEMIIEPATypBbl, IUIOLAAN [IOBEPXHOCTH.

TennoBoe pacmMpeHne TBEPABIX TEN, JKUIKOCTEN U Ta30B.

TepMOMETpBI pa3IMUHBIX TUIIOB.

[1naBneHue u oTBepAeBaHNEe aMOP(HOTO Tena U KPUCTAJUIMYECKOT O TeIa.
ITocTostHCTBO TEMIIEPATYpHI ILUTIABICHUS JIbJIA.

Wcnapenue pa3nuuHbIX kuaKocTeN. OXJ1axaeHne XUIKOCTH IpU UCTIapEHUH.

Kunenwne BOoAbl B cTakaHe. IlocTOSHCTBO TEMIICPATYpPbl KHUIICHUA, KHIICHUC BOIBI IIPpU
IIOHMXXCHHOM JaBJICHUU.

Y CeTpoiCTBO U NIPUHIUIL ACHCTBUS ICUXPOMETPA.
Bosronka #ioga, HadTanuHa.

Komnneknus pa3nnyHbIX BUIOB TOIUIMBA.
[TapoBas MammHa.

yCTpOfICTBO U ACHCTBUE YCTBIPCXTAKTHOI'O ABUTATCIISI BHYTPECHHCT'O CrOPaHUA (Ha MOI[CJ'II/I).
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YeTpoiicTBO MapoBoit TypOMHBI (HA MOJIETIH).

IJIEKTPUYECKHUE ABJEHUA (27 YACOB)

DNEeKTpUUECKUE SIBJICHUS B IIPUPOJE U UX 3HAYEHME B JKM3HM UYE€JIOBEKAa M KUBOTHBIX. MOXHO Jin
YBUJETb, YCIBILATh WK IOTPOTaTh 3JIEKTPUUECTBO?

Kak m0o0sITh HeMHOTO 3ekTprdecTBa? JIBa poaa anekrpudeckux 3apsaoB. Kak 3apsauts Teno. Kak
oOHapyxuTh 3apsa? Dnextpusarys Ten. CrnocoObl AmekTpusanuu. B3aumMoeicTBre 3apsKEHHBIX
TeJL.

Kak snexrpusytorcs paszubie Tena. [[poBOAHUKY U HEMPOBOIHUKH 3JIEKTPUYECTBA.

Yrto ecTb BOKpYT 3ap5m0B? aﬂeKTpI/I‘leCKOG I10JIC. SHGKTpH‘leCKOG I10JIC ﬂeﬁCTByeT Ha 3apsna.
BHCKTpI/I‘leCKOG I10JIC I/I3o6pa>1<aeTc>1 CTpCIIKaMH. CHIIOBEIC JIMHUHT QJICKTPUYCCKOI'O ITOJIA.

Yto MOXKeT QJICKTPHUUICCKOC none? yHOpHI[O‘lCHHO@ JABUIKCHHC 3apsA10B — BJ'IGKTpI/I‘IeCKI/Iﬁ Tok. Kak
co3JaThb TOK? I'ne MoxeT Teub tok? Kak O6Hapy)KI/ITL TOK? I[CﬁCTBHfI TOKa- TCIIJIOBOC, XUMHNUYCCKOC,
MAarHuTHOC.

BHCKTpI/I‘leCKaﬂ OCIIb. OCHOBHBIE 3JIEMEHTHI SHCKTpH‘ICCKOﬁ OCIIn. CxemaTH4ecKoe I/1306pa)KeHI/Ie
QJICMCHTOB ILICIIN. BHCKTpI/I“ICCKI/Ie CXCMBI.

Kak cobpatb anektpudeckyro 1erb?
UT0 MOKHO U3MEPUTH B AJIEKTpUUECKon 1enu? Amnepmerp. BonbTmerp.

Bunst  coenunenwmii. IlocnenoBarenbHOE  COEIWHEHHE  MPOBOJHUKOB.  3aKOHOMEPHOCTH
IIOCJIEI0BATEILHOTO COEIMHEHMS. JlennTensb HanpsKeHMS.

[TapannensHoe CcoeIMHEHUE TMPOBOJHHUKOB. 3aKOHOMEPHOCTH MapauIeIbHOTO COEIUHEHHUS.
JlenuTenas TOKOB.

Mp1 anextpuduuupyem aom (kBaptupy). Kak coctaButs cxemy nposojku? Kak codparts 3Ty 1iens?

Uro ecTh y MpOBOJIHUKA (OTKPHIBAEM HOBOE CBOWCTBO Tena — compoTtuieHne)? Kak usmeputs 310
cBoMcTBO? OMMETD.

MoXHO 14 IO BHCIIHEMY BHAY OIPCACIUTH WKW OLCHUTH COIPOTHUBIICHUC HpOBOI[HI/IKa? Kak
HU3TrOTOBUTH HIEPEMEHHOC COITPOTHUBIICHUC. Peocrar. HpI/IMeHeHI/Ie peocTara.

TernnoBoe geiicTBue Toka. DieKTpoHarpeBaTelbHble mpubOopbl. Mx  yerpoiictBo.  Kak
3JIEKTpOHArpeBaTeIbHbIe MPUOOPHI CITYKAT YEIOBEKY.

Hpe,Z[OXpaHI/ITCJ'IB — 3a4€M OH HY)KCH() KOpOTKOC 3aMbIKaHHUC.

IMPAKTUYECKHE PABOTHBI
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N3yuenue siBnenus snexrpusanuu. Kakue Tena MOKHO HadIeKTpU30BaTh?

Ornpenenenre 3HaKa 3aps/1a HaJIEKTPU30BaHHOIO Tea.

N3roroBneHue npocTeniero 31eKTpoMeTpa.

COopka mpocTenIen AIeKTPUIESCKON IIETIH.

AmnepMmerp. M3MepeHune cuibl TOKA B 3JIEKTPUYECKON JTaMIIOUKE.

BoaeT™merp. M3MepeHune HanpsiKeHus Ha SJIEKTPUUECKOM JTaMITOUKE.

N3ydeHne 3aKOHOB NOCIIEN0BATENBHOIO COEAUHEHUS IPOBOIHUKOB.

N3yueHne 3aKk0HOB NapauieIbHOrO0 COEAMHEHUSI IPOBOIHUKOB.

Peocrar. PerynupoBanue cuibl TOKa peOCTaTOM.

0. U3mepeHne CONpOTHBICHUS MPOBOAHMKA IPH IOMOIIM amIepMeTpa U BOJbTMETpA.
N3mepenue conpoTUBIEHUS] OMMETPOM.

11. 3yyenue u onrcaHue yCTPOMCTBA ANIEKTPOHArpeBaTEIbHBIX TPUOOPOB.

12. [Taciopt »nexTpuyeckoro npubopa. YTto HYKHO 3HaTh O HpUOOpe, YTOOBI OH XOPOIIO

CILYKWJI YEJIOBEKY?
13. M3roToBneHne MakeTa KBapTHPHI C SJIEKTPUIECKOM MPOBOAKOM.
14. PacyeT 37eKTpUYECKON IHEPTUH, TOTPEOIAEMOM 3JIEKTPOOBITOBEIMU ITPHUOOpaMHU.

BOooo~NoOR~WNE

JEMOHCTPAIIUU
DnekTpu3aius pa3aIndHbIX Tell.
B3anmoneiicTBre HadNEKTPU30BAHHBIX TEJ. J[Ba poaa 3apsioB.
YCTpoiCTBO U IEMCTBUE AIIEKTPOCKOTIA.
JenuMocTb 3apsia.
DNEeKTPUUYECKOE T0JIE 3apsSKEHHBIX IIIAPUKOB.
TemnnoBoe nelicTBHE TOKA.
XHUMHUECKOe JSHCTBHE TOKA.
MarauTHoe IeHCTBUE TOKA.
HcTouHNKY TOKA: aKKyMYJIATOPBI U TAIbBAHUYECKUE FTIEMEHTHI.

DONeMeHTbl  JJEKTPUUECKOM  Lenu: MOTpeOMTENH, COENIMHUTENbHbIE IPOBOJA,  KIIIOUH,
ANEKTPUYECKUE PUOOPHI.

CocraBiieHne 3JIEKTPUUYECKON e .
W3mepenue cuibpl TOKa aMIepMeTpoM.
N3mepenne HanpsKeHHsI BOJIbTMETPOM.

3aBHCHMOCTD COIIPOTUBJICHUA IIPOBOAHUKOB OT [JIMHBI, IUIOINAJW MONEPEYHOro CCUYCHHUA U
Marepuaia.

Y CTpoHCTBO U IEHCTBHE PEOCTATA.
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[TocnenoBarenpHOE M NapAIIEIBHOE COEAMHEHUE TIPOBOJHUKOB.
Harpeanue npoBoaHukoB TokoM. Kosuiekiust ajeKkTpoHarpeBaTeIbHbIX TPHUOOPOB.
JlelicTBuE IJIABKOIO MPEIOXPAHUTEIIA.

Kopotkoe 3aMbIkanue.

IJIEKTPOMAI'HUTHBIE ABJIEHUSA (16 YACOB)

N3 ucropun OTKpBITHS MarHUTHBIX sABJIeHUM. [locTossHHBIE MarHuThl. J[Ba MOJrOCa MarHura.
BsauMoeiicTBe MarHUTHEIX ITOJIIOCOB.

Uro co3maer MarHuT BOKpYr cebOs? MaruutHoe moie. CHIIOBBIC JIMHUU MAarHUTHOTO ITOJISL.
VY AMBUTENbHOE MOBEIEHNUE MAJIEHbKOW MAarHUTHOW CTpeNKH. 3emiist — OOJbIIOW MarHuT. SIBieHus
IPUPO/IbI, 00YCIIOBJIEHHBIE 3¢ MHBIM MarHETU3MOM.

Yero O0UTCSA MOCTOSHHBIN MaruuT? Marautaoe moie Toka. Kak cienats MarHuT 0e3 HEZOCTATKOB?
HckyccTBeHHBbIE MarHuUThHL. BommeOHbI TBO3AMK. OnekTpoMarHuThl. Kak mnpumeHstoTcs
3JIEKTPOMArHuThl M OT YEero 3aBHCHT MX MOAbEMHas cuia. M300perém Ttenedon, tenerpad u
AJIEKTPUUYECKUI 3BOHOK. [Ipyrue nmpodeccuu 3IeKTpoMarHuTa.

DNEeKTPUUECKUN JBUTATENb. DIEKTPOU3IMEPUTEIbHBIC TPUOOPHI.

SIBnenne 3J'ICKTp0MaFHI/ITHOI‘/JI HUHAYKIUU. Kak ¢ IIOMOIIIBKO MarHurTa Cco3aaTh TOK B HpOBO[[HI/IKC?
['eHeparop nepeMeHHOro Toka. Kak Ha JIeKTPOCTaHIIMY MOJTYYaI0T 3JICKTPOIHEPTHIO?

DnekTpoMarauTHoe mose. ['1e paboTaroT 3J1eKTpOMarHuTHBIE MO ?

ITPAKTUYECKHUE PABOTHBI

N3yuenune B3auMOICMUCTBUS TTOCTOSIHHBIX MarHUTOB.

N3yueHune crekTpoB MarHUTHBIX MOJEH.

HccnenoBanue nopeneHuss MArHUTHOM CTPEINIKH.

N3roroBneHue 351eKTpOMarHuTa 1 UCIbITAHUE €T0 IEHCTBHUS.
HaGmronenre MarHuTHOTO ICHCTBUS TOKA.

COopka dIeKTpoOMarHuTa U U3y4eHue ero moabEMHOM CHJIBL.
N3ydeHune B3anMOICCTBUSI MATHUTHOTO MOJIA U TOKA.

N3ydenue ycrpoiictBa TenedoHa, Tenerpada, SMeKTPUIeCKOro 3BOHKA.
N3ydenue ycTpoiicTBa 31€KTPOU3ZMEPUTENBHBIX TPUOOPOB.

10 N3yuenune snekTpoBUraTessi HOCTOSHHOTO TOKA.

CoNoR~LNE

JTEMOHCTPALIAN

BsaunMoelicTBUE TOCTOSHHBIX MAarHUTOB.

21



MaruuTtHOe none 3emin.

OOHapy)XxeHHne MarHUTHOTO MOJISl IPOBOJAHUKA C TOKOM.
PacnonosxeHre MarHUTHBIX CTPEJIOK BOKPYT IIPOBOJHHUKA C TOKOM.
CriekTpbl MArHUTHBIX MOJICH pa3HbIX KOH(PUTYpAIHii.

VYcuneHne MarHWTHOIO IOJIA KaTyIIKH C TOKOM BBEJACHHEM B HEE HKEIE3HOIO CEpACYHHUKA.
MarsuTHbIE CBOMCTBA Pa3HbIX MaTEPUAJIOB.

[IpuMmeHeHne 2NEKTPOMAarHuTOB.

JIBM>KeHHE IPOBOAHMKA C TOKOM B MATHUTHOM IIOJIE.
YCTpOUCTBO U IEHCTBHE IEKTPOABUTATENS IIOCTOSTHHOTO TOKA.
VY CTpONCTBO 3MEKTPOU3MEPUTENBHBIX IPUOOPOB.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

YcTpoiicTBO reHepaTopa NepeMeHHOro TOKa.

TPEBOBAHMUA K YPOBHIO ITIOAI'OTOBKHA
Yyamuecs J10JKHBI 3HAThH:

HOHATHUSA - Ttemonepenaya, TEIIONPOBOJAHOCTh, KOHBEKLHUSA, TEIJIOBOE H3IIyYEHHE,
IJIaBJICHUE, TeMIepaTypa IUIaBJCHHs, OTBEpAeBaHUE (KpUCTAM3allksA), TeMIeparypa
KpPUCTAJUIM3alMK, WCIApPEHUE, KUIIEHHWE, TeMIepaTypa KUIICHHUS, KOHIEHCAIUs, TEIJIOBOE
paclIupeHue, TOIJIMBO, TEIJIOBOM [IBUTAaTENb; JJIEKTPUUYECKUN 3apsl, SJEKTPUYECKOE MOJIE,
BJIEKTPUYECKUM TOK, DJIEKTpUYECKass IeNb, CHJIA TOKA, HAIpsSKEHUE, CONPOTUBIICHHUE;
MOCTOSIHHBIM MarHuT, MarHUTHOE T0JI€, CUJIOBAs JIMHUS MAarHUTHOTO TOJISI, JIEKTPOMAarHuTHOE
ToJie.

Ha3panune u Ha3HavyeHue nNpPUOOPOB M YCTPOMCTB: TEPMOMETpP, TEPMOC, THUTPOMETP,
MICUXPOMETP, AJIEKTPOCKOI, amIepMeTp, BOJbTMETP, OMMETp, PEOCTaT, 3JIEKTPOMArHuT,
tenerpad, TeaeoH, AIEKTPOIBUraTelb TOCTOSHHOTO TOKAa, TEHEPATOP EPEMEHHOI0 TOKa.

[IpakTHyeckoe NpPUMEHEHHE BHUAOB TEIUIONEpEaaun, 3JIEKTPOHArpeBaTeIbHbIX HPUOOPOB,
3JIEKTPOMArHUTHBIX YCTPOUCTB.
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3aKOHOMepHOCTI/I Pa3HbBIX BHJAOB TCINIOMEPEAAUN, 3aKOHOMEPHOCTH HArp€BaHMs, ILJIABJICHUA,
OTBEPACBAHUA, HCIAPCHHA, KOHACHCALUA, KHIICHHA, IIOCICAOBATCIBHOI'O W IIapalJICIIbHOI'O
COCAUHCHMS ITPOBOJHUKOB.

Yyamuecs AO0JKHBbI YMETh:
ITons30BaThCsA TEPMOMETPOM, aMIIEPMETPOM, BOJIBTMETPOM.

Yurath TrpaduKyd HarpeBaHWs Tell, IUIABICHUS UM OTBEPACBAaHUS, MNAapOOOpa3oOBaHHUS U
KOH/JICHCALIUH.

Pemrate KauecTBEHHBIE 3aa4U C UCIIOJIB30BAHUEM 3HAHMM O BUJIAX TEILIONEPENadu, TEIIIOBOIO
pacmpeHusi, 0COOEHHOCTEH arperaTHbIX IpEeBpalleHUi, B3aWMOJEHCTBUU HIEKTPUUYECKHX
3apsA70B, 3aKOHOMEPHOCTEHN IOCIEI0BAaTEIIBHOIO U IapajlIeIbHOrO COSAMHEHUS IIPOBOJHHUKOB,
3aBUCHUMOCTH COIPOTHUBJIEHHUsSI OT JUIMHBI NPOBOJHUKA, IUIOIIAAU IIONEPEYHOrO CEYECHMs U
MaTepuasa, B3auMOJEHCTBUYU IIOCTOSIHHBIX MArHUTOB.

Haxoaute mo Ta6J'II/II_IC TEMIICPATYPY IUIABJICHUSA U KPUCTAJUIM3AllUHU BCHICCTB, TEMIICPATYpPY
KHIICHUA )KI/I,HKOCTeﬁ, YACIBbHOC CONIPOTUBJICHUEC BEIICCTBA.

BrruepunBarh cXeMbl MPOCTEUIINX AIEKTPHUECKUX LENei, coOMpaTh MEKTPHUECKUE IIETH 10
CXEM€, M3MEpATh CWIYy TOKAa M HANpPSIKEHUE HAa OTAEIBHBIX y4YacTKaxX LIENH, I0Jb30BaThCs
peocTaToM, coOOMpaTh IEKTPOMATHMUT.
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TEMATNYECKOE IINTAHUPOBAHHE (c
ONKMCAHUEM OCHOBHBIX BUJI0B YUeOHOM
nesITeJIbHOCTH)

TemaTuueckoe
IJIAHMPOBaHUeE S Kiacc

OcHoBHBIE BUIbI YU€OHOM 1€ATEJIbHOCTH
yuyamuxcsi

1. Benenue 1 (3 u)

[TpuBoauTH pUMEPHI HU3UYECKUX T, IBJICHUH,
pa3nuyaTth BEUIECTBO U TEIIO.

3HaThb MCTOAbI U3YUCHUS ITPUPOIDL.

Ornpenendars HeHy AeJICHHUs TPUOOPOB U MOTPEITHOCTh
HU3MEpEHHUI.

2. Bsenenue 2 (18 u)

OnpenensiTb 00beM KHUAKOCTHU C IIOMOILBIO MEH3YPKH.

I/I3M€p$[TB JINHEIHBIC PasMEpPHI TCII, IJI0IIAJAb MOBECPXHOCTHU
TCIa.

N3mepsTs Maccy Tena Ha phlYaKHBIX BECaX.
N3mepsaTs cuity ¢ TOMOIIBIO TMHAMOMETPA.
YMeTb N0Ib30BaTHCSI MUKPOMETPOM U IITAHT€HIUPKYJIEM.

I/IBMepHTB Pa3sMEphbI MaJIbIX TCII.

3. CsBeToBbIE ABJIECHUSA

(37 1)

Pazangate HUCKYCCTBCHHBIC U €CCTCCTBCHHBIC HCTOYHHUKHU
CBCTa.

3HaTh 3aKOH HpﬂMOHHHeﬁHOFO pacnpoCTpaHCHUs CBETA.

OOBICHATH CMCHY IHA U HOYH, BPEMCH I0/1a, ConHeYHEIC U
JIYHHBIC 3aTMCHU .

CTpOI/ITL JIy4, TCHb 1 ITOJIYTCHb.

CTpOI/ITB I/I306pa)KCHI/IC B IIJIOCKOM 3€pKajic.
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OnuceiBaTh OTPAKEHHE, MPETOMIICHUE U JTUCTIEPCHUIO CBETA.
[Tonp30BaTbCs 3epKanaMu U JIMH3AMH.
3HaTh JeEeKThI 3pEHUS U UX UCIIPABIICHUE.

3HaTh CBOMCTBA I/I306pa)KGHI/IH B 3€pKajilaX U JIMH3ax,
MPUMCHCHUC TTIJIOCKOI'O 3€pKaJjia U JIMH3bI.

3HaTb MOJIEJb IJ1a3a YeJI0BEKa.

N3yuaTh 0COOEHHOCTH CBOETO 3pEHUS.

N3yuaTh nzobpakeHue B ChepruuecKuX 3epKajax.
Omnpenensts PoKycHOE paccTOSTHUE TUH3HI.
[Tonb30BaThCs JIyNIOM U MUKPOCKOIIOM.

W3roraBnuBarhk Kajaeii10cKoN, KaMepy-00CKypy.

4. 3ByKOBBbIE BJICHUS

(10 u)

3HATh 3HAYECHUE 3BYKa B )KU3HU YEJIOBEKA U KUBOTHBIX.
3HATh UCTOYHUKH 3BYKA.

ITosb30BaTbCA KAMEPTOHOM.

OOBSCHATD OTPAXKEHHE 3BYKA OT MPErpa/l.

OOBSICHITH pacpOCTPaHEHUE 3BYKa B Pa3HBIX CPEAAX.
3HaTh BIUSHUE 3BYKa Ha )KUBON OPTaHU3M.

N3yuaTh 0COOEHHOCTHU CBOETO CIyXa.

OOBACHATDH SBJICHHE aKYyCTUYECKOT'O pE30HAHCA.
W3roraBnuBath HUTSHON Tene(OH, HCTOYHHUKH 3BYyKa.
Pa3znuyaTth rpOMKOCTB M BBICOTY 3BYKA.

OO0BsICHATh OCOOCHHOCTH YJIbTPa3ByKa U HH(Mpa3ByKa.
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TemaTnyeckoe IIAHMPOBAHME
6 kiacc

OcHoBHBIE BUbI Y4e0OHOH AeATeJTbHOCTH
y4Yauuxcs

1. TeruioBeie ABIEHUS
(25 4)

Ha6J'IIOI[aTB U OIIMChIBATh TCIIJIOBBIC ABJICHHUA.

3HaTh TCIUIOBEIC SIBJICHUA M UX 3HAUCHUE B IMpUpoJac 1
JKHM3HH 4YCJIOBCKA.

3HaTh YCTPOMCTBO TEPMOMETPA U YMETh UM
H10JIb30BAThHCA.

3HaTh 0COOEHHOCTHU TEIJIOBOTO PACIIMPEHMSI BOJBI.

XapaKTemeBaTI) TCIIJIOBBIC ITPOLICCChI, CBA3AHHBIC C
HU3MCHCHUCEM arperaTHoro COCTOAHUA BCUICCTBA.

[pencraBnsaTe HHGOPMALIHIO B BUE PUCYHKA,
rpaduka, CXeMBbl.

3Hath crocoObl Temonepeaayn. [Ipusoauts
IIPUMEPHI TEIUIONEPEIauu B TEXHUKE U OBITY.

3HaTh NPUOOPHI I N3MEPEHUS BIAXXHOCTH BO3/IyXa.
Pa3znuyarh BUIBI TEIJIOBBIX JBUTATENEH U UX padoTy.

Yurath rpadvku HarpeBaHus TeJ, IUIaBICHUS U
OTBEp/ICBaHUs, TAPOOOPA30BaAHUS U KOHJCHCAIUH.

Pemarp kauecTBEHHBIE 33/1a4M C UCIIOJIb30BAaHUEM
3HAaHUU O BUJIaX TEIJIONEPENadH, TEMIOBOIO
paciupeHus.

Haxoauth mo Tabnuiiam TeMrepatypy IUIaBIeHUS U
KpUCTAJUIM3allUU BEIIECTB, TEMIIEPATypy KUIICHUS
JKUJIKOCTEN.

2. Dnektpudeckue siBieHus (27 1)

3HATh NEKTPUUYECKUE SIBICHUS B IPUPOJIE U UX
3HAYEHUE B )KU3HU YEJIOBEKA U )KUBOTHBIX.

OOBACHATH BOBHUKHOBEHHUE DJICKTPUUYECKOTO 3apsaa
T€J, B3aUMOJIEHCTBUE IJEKTPUUECKUX 3apsII0B.

OOBSCHATD PIEKTPUBAIMIO TEI.

3HaTh JIENCTBUS TOKA.
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3HaTh Ha3BaHHE U HA3HAYCHHE MPUOOPOB:
AJIEKTPOCKOIIA, aMIIEpMETPA, BOJIBTMETPA, peocTara.

BrruepunBarh cXeMbl IPOCTEUIITUX ITEKTPUUECKHUX
LETIEN.

CO6I/IpaTI> OJICKTPHUYCCKUEC LCITU 10 CXEME

H3mepsTh cuily TOKa U HampshKEHUE Ha OTAEIbHBIX
y4acTKax LemH.

Pemarn kauecTBEHHBIC 3a/1aUN O B3aUMOICHCTBUU
AIEKTPUYECKHUX 3apsi0B, 3aKOHOMEPHOCTEN
MOCJIEA0BATEIBHOIO U NAPAJLIEIBHOTO COEAUHEHHUS
MIPOBOJIHUKOB.

3HaTh yCTPOMCTBO AJIEKTPOHATPEBATEIbHBIX
npuOOpPOB, MPETOXPAHUTEIS.

3. DnekrpomarHuTHbIe siBieHus (16

4)

HccnenoBarh NoBeJ€HNE MAarHUTHON CTPENIKU.
HabuntoiaTe MaruuTHoe J€iCTBUE TOKA.

OOBSICHATD ABJIEHUS IPUPO]IbI, 00YCIOBIEHHbIE
3€MHBIM MarHeTU3MOM.

Cobupatp dIIeKTpOMarHurT.

3HaTh MPUMEHEHHE AIEKTPOMArHUTOB, YCTPOMCTBO
TE€HEPATOPOB IIEPEMEHHOTO TOKA.

OOBsicHATH yCTpOHCTBO TenedoHa, Tenerpada,
AIIEKTPUYECKOTO 3BOHKA.

I/I3y‘{I/ITL yCTpOﬁCTBO QJICKTPOABUTATCIIA ITIOCTOAHHOI'O
TOKa.
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Y4eOHO-MeTOANYECKOE M MATEPUAJTILHO-
TeXHHYECKOoe odecreyeHre 00pa3zoBarejbHOIo
nmpouecca

CIIMCOK JIMTEPATYPBI

Jluteparypa aJis1 ydauuxcs

5 -6 kaacc

1. AE. I'ypeBuu, [I.A. Ucaes, JI.C. Ilontak. BBenenue B ecrecTBeHHOHAy4YHbIE MPEIMETHI.
EcrecrBo3nanune. ®usuka. Xumusa. 5-6 kiacc: YueOHMK g 001eoOpa3oBaTesbHbIX
yupexaeHuil. — 3-e u3g. — M.: lpoda, 2016.
[Teppimikun A. B., I'yrauk E.M. «®usuka 7 — 9 kiaccy;
Jlykamuk JI. I1. «Coopuuk 3amau o ¢usuke 7 — 9 xiacey;
Tynpunnckuii M. E. «KadecTBeHHBIE 3a1a9u TI0 GUUKEY;
Camorinenko I1.U., CepreeB A.B. ®du3uka B KpoccBOpax;
MotsuieBa 2.M. Bomblas KHUTa SKCIIEPUMEHTOB ISl IIKOJIBHUKOB;
[lepensman S.W. 3anumarensHas pusMKa,
[Tepenbman .M. duznka Ha Kaxa0M LIary.

preBI/Iq A.E., Kpacnos M.B., HotoB JI.A. Pabouas tetpazap 5 kiacc;

OO NO TS WN

JlutepaTypa Ajsi ydYuTeJis.

1. A.E. I'ypeBuu, JI.A. Ucaes, JI.C. IlonTtak. BBeneHue B eCTECTBEHHOHAYYHBIEC MPEAMETHI.
EcrectBo3Hanne. ®Pusnka. Xumusa. 5-6 kmacc: Y4eOHMK A 00IIeoOpa3oBaTeNbHBIX
yupexaeHuit. — 3-e uzn. — M.: Ipocda, 2016.

@unaroB E.H. ®uzuka 7 — § (OxcriepuMeHTalbHbINH YIEOHHK)

[lepsimkun A. B., I'ytHuk E.M. «®u3uka 7 — 9 knacey;

Jlykamuk JI. I1. «C6opHuk 3anau o ¢uzuke 7 — 9 xmacey;

Tynbunnckuit M. E. «KadecTBeHHbIE 3a1auu IO (QU3HKEY;

Camoitnenko I1.1., Ceprees A.B. ®usuka B KpoccBOpAax;

MortsuieBa O.11. Bosnblias KHUTra SKCIIEPUMEHTOB JJIsl IKOJILHUKOB;

Ilepenbman S.M. 3anumarenbHas GU3MKa;

[Iepensman .M. ®@usnka Ha KaKOM ILIary.

CoNR LN
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Y4eOHbIe U CIPABOYHbIE TOCOOMSI

EnoxoBuu A.C. CipaBounuk 1o ¢usmke u texuuke. — M.: Ilpocsenienne, 2015
Jlykamuk B. M. Coopuuk 3ama4 no ¢usuke. — M.: IIpocsemienue, 2016

3omotoB B.A. Bonpocs! u 3agaun no ¢pusuke. — M.: [IpocBemenue, 2001
DHIMKIONEeIMYEeCKUI CIIoBaph I0HOTO Qusuka. — M.: [lenaroruka, 2014

Kawura mis arennst mo pusuke. YueOHoe mocodue yist ydammxcs 6-7 KIaccoB cpeaHei
mkoJbl/coctaButens W.I'.Kupmnosa. — M.: [Ipocsemenne, 2013

Wb E

DJIeKTPOHHbBIE MOCOOUS

Bupryanpnas mkona Kupuina u Medoaus. Ypoku dusuku Kupmia u Medoaus.
O®uszuka. bubnuoreka HarnsAHBIX mocoOuit o penaknueit H.K. Xannanosa
Mynberumenuitabie npuinoxenusk yueonuky H.C. Ilypeimesoit, H.E. BaxxeeBckoii.
Kupas pusuka

Ypoku pusnku ¢ npuMeHeHHeM HH(OOPMALIMOHHBIX TEXHOJIOTUI

OtkpeiTas ¢pusuka 1.1

ogakrwdpE

CpencrBa 00yuenust

1. HoytOyxk

2. IlpoexkuroHHas Jamria

3. Knaccnast nocka

4. IIpoeKIMOHHBIN SKpaH

5. Ilpuntep

6. 3ByKOBOCITPOM3BOSIINE KOJIOHKH

7. JleMOHCTpaLlMOHHOE 000pPY/1I0BaHMe. JEMOHCTPALIMOHHBIN TUHAMOMETpP, MasTHUK MakcBeiia,
anekTpodopHasi MalllhHa, OyMa)KHbl€ CYyJITaHbl, KaMepToH, Mojenb COJHEYHOH CHUCTEMBI,
¢usnyeckue M3MEepUTENbHbIE NPUOOPHI € Pa3IUYHBIMU IIKaJaMH, CQEepUUecKoe 3epKalo,
MIPOEKIIMOHHBINA anmnapar, Jiyna, MUKPOCKOI, CTEKJIIHHas MpHu3Ma, CBETO(QUIbTPBI, (POTOIIEMEHT,
TeJUTYypHi, KalelJ0CKOM, MEePUCKOI, MOJIENb IJla3a YeJI0BeKa, CTPOOOCKON, MOJIeNb yXa 4YelloBeKa,
TEPMOMETpPBl PaA3IMYHBIX THIIOB, IICUXPOMETP, MOJEIb MapoBod MamuHbl, Mozaens [IBC,
JEMOHCTPALIMOHHBIE AMIIEPMETP M BOJBTMETP , OMMETP, NPEIOXPAHUTENb, 3JIEKTPOMArHUTHI,
MO/IeJIb TeHEepaTopa MEKTPUUIECKOT0 TOKa, MOJIeNb Teserpada, 3IeKTPOCKOII.

8. JlaGopaTtopHoe 00opy10BaHMe: IITAaHT€HIUPKYJIb, MUKPOMETP, MEH3ypKa, PbIUYa)KHBIC BECHI,
pa3sHOBECHl, TUHAMOMETp, COOHMpAIOLIME JIMH3bI, IUIOCKHE 3€pKajla, BOJIETMETP, aMIepMeTp,
PE3UCTOPBI, AIEKTPUUYECKHE JIAMIIBI, PEOCTaT, JIEKTPOHArpeBaTeNbHbIE MPUOOPHI, IEKTPUUECKHI
3BOHOK, QJIEKTPOJBHUraTellb, MAarHUTbl Pa3IWYHBIX BHUJOB, Tela M3 PA3IUYHBIX MaTepUasoB,
TEPMOMETPBHI, OaTapeKu.

9. Harnsagasle TabuuIbl o paszaenaM GU3NKu
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10. CoopHuKH 337124
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Ipuioxenue

Y4eOHO- TeMaTH4YeCKOE IVIAHUPOBAHUE S5 KJIacc

Beenenue 1. (3 4.)

Ne ypoka Tema ypoka

1/1 Uro usyuaer Gpusuka.

2/2 SIBICHMS OKPYIKAIOIIETO MUPA.

3/3 [TpakTiueckas paborta Nel: «HabmoieHue 1 onucaHue Kakoro-in0o sBICHUS.»

BBenenue 2. (18 4.)

4/1 Owusnueckue TepMuHbL. Tena u BemecTBa. MeToabl n3ydeHus QU3NKH.
5/2 ®dusnyeckne BeTHYUHBL. EMHUIBI HI3MEpeHUs..

6/3 W3mepenust GU3NIecKuX BETHUHUH.

714 W3meputenbHbIe TPUOOPHI.

8/5 [MpakTrueckas padora Ne2: «[IpoBeneHre MPOCTEHUIIEro SKCIEPUMEHTa.
9/6 W3mepenne TUHEWHBIX pa3MepoB Tei. JInaelika. [lITaHreHIpKyb.
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10/7

[TpaxTuueckas padota Ne3: «M3Mepenre pazMepoB Teja MpU MOMOIIH JTUHEHKI.

11/8 [IpakTrueckas padota No4: «3mepeHune pa3MepoB MajbIX TEI».

12/9 [TpakTuaeckast pabota No5: «3mepeHue pasmMepoB Tell € MOMOIIBIO
IITAaHTCHITUPKYIIS».

13/10 [Tpaktuyeckas padora Ne6: «V3mepeHue pa3MepoB TeJ MPU MOMOIIU
MHUKPOMETPa.

14/11 [Tnomans. Mi3MepeHue miomaam moBEpXHOCTH TEl.

15/12 [TpakTrueckas paborta No7: «M3mepeHue miomaan moBepXHOCTH Te MPaBUIbHON
bopMBI».

16/13 O0béMm Tema. M3mepenne o0béMa Terra. Mensypka. [Ipaktudeckas padorta Ne§:
«M3mepenne o0bpEMa 33JaHHOTO KOJIMYECTBA YKUIKOCTI.

17/14 [Tpaktuueckas padota No9: «M3mepenne 06b€Ma Tena MpaBUIHLHON POPMBD».

18/15 [Tpaktuyeckas padora Nel0O: «M3mepenue o6bEMa Teaa HenpaBUIbHOM (HOPMBD».

19/16 Macca Tena. I3amMepenne Macchl Ha peldakHBIX Becax. [IpakTuyeckas pabora
Nell: «YcTpoiicTBO M pUHIMI AEICTBUS BECOB. M3MepeHne Macchly.

20/17 Cuna. Bec tena. Junamomertp. [TpakTudeckas padorta Nel2: «/Innamomerp.
N3mepenue Becay.

21/18 Bpewms. Usmepenue Bpemenn. JImxenue 3emnu. Kanengaps. Yacer. Cexynaomep.
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CBeToBble aiBJeHus (37 4.)

22/1 ConHlle 1 ero 3Ha4eHHE B KU3HU YEJIOBEKA.

23/2 ConHlle — MCTOYHUK JKU3HU Ha 3eMII€.

24/3 HcTounuku cBerta.

25/4 B3aumopeiictBue cBera ¢ BemectBoM. OTpakeHHe.

26/5 [Toyemy mMbI BUIHM?

2716 3aKOH NPSIMOJIMHEWHOT'O PACIPOCTPAHEHUS CBETA.

2817 Urto npoun3oiiieT, eciy Ha IyTH CBETOBOTO MyYKa PaCHOJI0KHUTh HEMPO3PAYHbIHA
npeamer?

29/8 [Mpaktuyeckas padora Nel3: «Habmronenne oOpa3oBaHus TEHH U TIOITYTSHI.

30/9 [Tpaktuyeckas padora Nel4: «M3rotoBieHre KaMepbl-OOCKYPBI».

31/10 Cwmena BpemeH roja. ColHEUHbIE U TyHHBIE 3aTMEHHS.

32/11 OTtpaxenue ceta. [limockoe 3epkano.

33/12 [Tpaktuyeckas pabora Nel5: «M3ydyenue n3o00paxeHus: CBeTa B INIOCKOM

3epKaie.
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34/13

3epkanbpHOoe U qudPy3HOE OTpAKEHUE CBETA.

35/14 [TpakTideckast pabota Nel6: «/3roToBieHNEe KaleiI0CKomay.

36/15 UynecHble n300pakeHus B chepruuecKux 3epKajax.

37/16 [TpakTrueckas padota Nel7: «M3ydenue nzoOpaxeHus B chepuueckux
3epKaJiaxy.

38/17 [TyTemecTBre coHEYHOTO Ny4ya B BoJie U cTekiie. [Ipenomenue ceera.

39/18 [Tpaktuyeckas padora Nel8: «VccnemoBaHue 3aBUCUMOCTH YTJIa MPEIOMIICHUS.

40/19 [TpakTiueckas pabota Ne 19: «MccnenoBanue xoa q1y4ya B CTEKISIHHON PU3ME».

41/20 Jlunza. Buasl nuH3.

42/21 [TocTpoenue n3obpaxeHuii B TMH3aX.

43/22 ITpaktuyeckas padora Ne20: «Ilomyuenne n300pa>keHHst MPU NOMOILU
coOuparomien TUH3bD».

44/23 OnTtuueckas cuiia JMH3bI.

45/24 [Ipaktuueckas padota No21: «Onpenenenrne GOKyCHOTO paCCTOSTHUS JTUH3BI».

46/25 ['na3 — xuBoil Ppuznueckuii npubdop. 3peHue yenoBeka u )KUBOTHBIX.
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47/26

HedexTsl 3penust: 6JM30pyKOCTh B 1aTbHO30PKOCTb.

48/27 ['uruena 3penus.

49/28 [Tapamokcel 3perHus. ONTHYECKUE UILTIO3HH.

50/29 OnTuyeckue mpruoOOpkI.

51/30 Hucnepcus ceera. CriexkTp.

52/31 [Tpaktuyeckas padora Ne22: «M3ydueHue 0COOEHHOCTEH CBOETO 3pEHUS.

53/32 [Tpaktryeckas padora Ne23 «YCcTpoWCTBO MPOEKIIMOHHOTO alapaTa.

54/33 [TpakTueckas paborta Ne24: «PaccmarpuBaHue MEIKHX MIPEIMETOB C TOMOIIBIO
JTYTIBI».

55/34 [TpakTuyeckas pabora Ne25: «3HaKOMCTBO C YCTPOMCTBOM MHUKPOCKOTIA».

56/35 [TpakTudeckas padora Ne26: «PaccMOTpeHHe OKpalIeHHBIX Tell Yepes3
CBETO(UIBTPBIY.

57/36 Oco0eHHOCTH IIBETOBOTO 3PEHUS Y YSIIOBEKA 1 )KHBOTHBIX. [[BETOBBIC aHOMAITHH.

58/37 beiBaer nu HeBuauMBIH cBeT? MH(ppakpacHoe U yabTpapHOIETOBOE H3ITyUEHHE.
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3BykoBbie siBjenus (10 4.)

59/1 3BYKOBBIC SIBJICHUSI BOKPYT Hac. 3HAU€HHE 3BYKA.

60/2 Hcrounuku 3ByKa.

61/3 [Tpaktrueckas padota No27: «M3roToBjIeHNE UCTOYHHUKA 3BYKA U €T0
UCCIICIOBAaHHEY.

62/4 [Tpaktuyeckas padora Ne28: «M3roToBieHHe HUTSIHOTO TeJae(oHay.

63/5 Pacnpoctpanenue 3Byka B pa3IMYHbIX Cpeax.

64/6 OTtpaxkeHue 3ByKa OT Hperpaj. Ixo.

65/7 [TpakTiaeckast padborta No29: «3ydeHne ocoOOCHHOCTEH CBOETO CIIyXay.

66/8 Myssbikanbhble 3Byku [Ipaktrueckas padorta Ne30: «IIpocnymmBanue
MY3BIKaIBHBIX 3aITUCEH, TICHUS TITHLI, TOJIOCOB JKUBOTHBIX).

67/9 [IIym 1 ero BIUSHUE HA KUBOW OPraHU3M.

68/10 WNHdpa3ByK U yIbTpa3ByK.

36




Y4eOHO- TeMaTHYeCKOe IJIAHMPOBaHMe 6 Kiiace

TenJjioBble siBJieHHsI (25 yacoB)

Ne ypoka Tema ypoka

1/1 Baenenue. Kak yenoBek U3ydaeT TEIIOBBIC SIBJICHMUS.

212 OCHOBHBIC 32aKOHOMEPHOCTH TEILJIOBBIX SIBICHUH. TermioBoe paBHOBECHE.

33 [TpakTiaeckas padborta Nel: «HaluroieHre U ONMCaHue TEeIIOBOTO SIBICHUS.

4/4 VYcrporictBo Tepmomerpa. Mctopust co3nanust TepMoMeETpa.

5/5 [Tpaktudeckas padora No2: «/3yueHne ycTpoicTBa TEpMOMETPA U U3MEPEHHE
TEMIIEPATYPhI KUIKOCTH.

6/6 TerutoBOE pacIMpeHne TBEPABIX TN, KUJIKOCTEH U ra30B.

717 [TpaxTrueckas padota Ne3: «M3rotoBiaeHre TepMOMETPay.

8/8 CniocoOslI Terionepe1avm.

9/9 [TpakTiaeckast padbota Ne4: «Halio1eHre SIBICHHS TEIIONPOBOTHOCTH U
BBISICHEHHE OCHOBHBIX 3aKOHOMEPHOCTEH SIBICHUS.

10/10 [TpakTrdeckast padota Ne5: «Haliro1eHre KOHBEKIIUN B KUIKOCTH.

11/11 [TpakTrdeckas pabota Ne6: «HabmroieHue TemIoBoro pacimpeHust TBEpAbIX Te,
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JKUIKOCTEN U ra3zoBy.

12/12 Bunp! Teruionepeaadn B mpupojie U TEXHUKE.

13/13 Bunpbl Tennonepenaun B 1€ATEIbHOCTH YETIOBEKA.

14/14 Bunp! Temonepenauu B ObITY.

15/15 ArperaTHple IpeBpaILCHHS.

16/16 [TnaBneHue u oTBEpICBaHUE.

17/17 [TpakTraeckast paborta No7: «HabiroieHre 3a mpoIeccoM TUTaBIICHUS JIb1ay
18/18 Hcniapenne u KOHICHCAIHSL.

19/19 [TpakTueckas pabota Ne§8: «HabmroieHue 3a mporieccoM UCHapeHust KUIKOCTE.
20/20 Bnaxnocts Bo3ayxa. [Ipubops! amst u3MepeHust BIaKHOCTH.

21/21 Kunenue xxunkocreil. Temneparypa KuneHus.

22/22 [Tpaktuueckas padota No9: «Habmonenue 3a mporeccoM KUIEHHUS BOIBI».
23/23 [TapoBas MammHa.

24/24 VYerpoiicTBO mapoBoit TypOUHBI (Ha MOJIETH).

25/25 YcerpoticTo u aevicteue JIBC (Ha Moaenn).
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JileKTpUYecKHue sABJIeHus (27 4acoB)

3JI€KTpI/I‘IeCKI/Ie SIBJICHUS B IIPUPOJAC, X 3HAUCHUA B )KU3HHU YCJIIOBCKA.

26/2 JIBa poja aeKTpuYecKuX 3apsaa0B. B3aumopericTBrE 3apsiKeHHBIX TElL.

2713 [Tpaktrueckas padora Nel0: «M3yueHune 37eKTpU3aIIK TEID».

28/4 [TpakTaeckas padorta Nel 1: «Onpenenenue 3Haka 3apsiga HaICKTPU30BAHHOTO
TENa.

29/5 [TpakTiaeckast padbota Nel2: «3roToBICHHE TPOCTEHIIIETO AIEKTPOMETPAY.

30/6 [TpOBOAHWKY ¥ HETTPOBOJHUKH IJICKTPUIECTBA.

31/7 DIIEKTpUYECKOE TT0JIe. DIEKTPUUECKUH TOK.

32/8 [TpakTiueckas paborta Nel3: «COopka mpocTeifiieil 2IeKTpUIeCcKOn HEmn.

33/9 UTo MOKHO U3MEPHUTH B DIIEKTPHUYECKON TIeTn?

34/10 Awmmnepmerp. [Ipaktnueckas padota Nel4: «3mepeHue cuilbl TOKa B 3J1EKTPUUECKOM
JamIie».

35/11 Bonbermerp. [Ipaktnueckas padora Nel5: «M3mepeHne HanpsKeHUs Ha
AIIEKTPUUYECKOMN JIaMIe».

36/12 Buael coennHeHN IPOBOIHUKOB. 3aKOHOMEPHOCTH I1OCIIEI0BATEILHOTO
COEMHEHUS.

37/13 [IpakTryeckas padora Nel6: «M3ydyeHue 3aKOHOB MOCIIEA0BATEILHOIO COSAMHEHUS

IMPOBOAHUKOBY.
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38/14 3aKOHOMEPHOCTH MapaJLICITLHOTO COCTUHECHHMS.

39/15 [TpakTuyeckas padora Nel7: «M3ydyeHue napamuieabHOTO COSIUHEHHS
IPOBOTHUKOBY.

40/16 Peocrar.

41/17 [Tpaktuyeckas padora Nel8: «PerynupoBaHue CHUIbl TOKA PEOCTATOM.

42/18 ConpoTuBieHNE NTPOBOJHUKA.

43/19 [TpakTrueckas pabota Nel9: «3mepeHne ConpoTUBIEHUS OMMETPOM).

44/20 JlelicTBuUS STEKTPUIECKOTO TOKA.

45/21 [TpakTrueckas pabota Ne20: «/3yueHue u onucaHue ycTpoicTa

AJIEKTPOHArpeBaTeIbHbIX IPUOOPOBY.

46/22 [Tpaktuyeckas padora Ne21: «Ilaciopt anexkTpuyeckoro npudopar.

47/23 [TpakTrueckas padota Ne22: «M3rotoBieHrne MakeTa KBApTUPHI C AIEKTPUUYECKOM
IIPOBOJIKOW.

48/24 [TpakTrueckast padota Ne23: «Pacuer 351eKTpu4ecKoi SHEPTUH, TOTPeOIsIeMOi

AIIEKTPOOBITOBBIMU IPUOOPaAMM.

49/25 Pacuer snexTposHeprum, noTpedIsieMoil AIeKTPOOBITOBEIMH TPHOOPAMH.

50/26 DnexTpoHarpeBaTenbHble MpUOOphI. VX yerpoiicTBo. Kak anekTpoHarpeBaTenbHbIe
npuOOpPBI CITyXKaT YeJTOBEKY?

51/27 Kopotkoe 3ampikanue. [Ipenoxpanurenu.

JJIeKTPOMArHUTHBIE siBJIeHus (16 yacoB)
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52/1

U3 HUCTOPHUHU OTKPLITUA MAalrHUTHBIX sBneHnii. [locTosTHHBIC MAarHUTEL.

53/2 [TpakTudeckast paborta No24: «/3yueHue B3auMOICHCTBUS MOCTOSHHBIX MAarHUTOB.

54/3 Maruutnoe nosne. CUnoBble JIMHUA MarHUTHOTO TOJISL.

55/4 [TpakTrueckas padota No25: «M3yueHune CrIeKTpOB MarHUTHBIX MTOJICH».

56/5 [TpakTiaeckast paborta No26: «lccrnenoBanue MOBEACHUS MATHUTHON CTPEITKIY.

57/6 3emJist - OONBIION MarHuT. SIBIEHUSI IPUPOIbI, 00YCIOBICHHbIE 3¢MHBIM
MarHeTU3MOM.

58/7 Onexktpomarauthl. [Ipaktudeckas padora Ne27: «MI3roToBiieHHE JIEKTPOMArHuTa u
UCIIBITAHUE €TO ICHCTBUSY.

59/8 [TpakTrueckas paborta No28: «HabmroqeHre MarHUTHOTO AEHCTBHS TOKaY.
HckycCTBEHHBIE MAarHUTHI.

60/9 [TpakTiaeckast padotaNe29: «COopka IMEKTPOMArHuTa U H3y4eHHE ero MO IbEMHOM
CHUJIBD».

61/10 [TpakTiaeckast padota Ne30: «/3yueHue B3anMOICHCTBUS MArHUTHOTO TIOJIS |
TOKay.

62/11 [Tpaktuyeckas padora Ne31: «M3yuenue ycrpoiicTa Tenedona, Tenerpada,
ANEKTPHUUECKOTO 3BOHKAY.

63/12 OnexTpuueckuit apurarensb. [Ipaktudeckas padora Ne32: «M3ydenue yctpoiicTBa

AIEKTPOU3MEPUTENBHBIX TPUOOPOBY.
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64/13

SIBnenne SHGKTpOMaFHHTHOﬁ HHAYKIOUU.

6514 ['eneparop nmepeMeHHOTr0 TOKA.

66/15 [Tpaktuyeckas padora Ne33: «M3ydyeHue 31eKTpOIBUTATENS TOCTOSTHHOTO TOKa.
67/16 DJIeKTpoMarHuTHoe 1oJje. ['1e paboTaroT JIeKTpOMarHuTHBIC OIS ?

68/17 O06o06meHHe Kypca.
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