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TlosicuuTeNLHAA 3alIMCKA

PaGouas mnporpamMma 3aHATUH BHEYPOYHOH JesTenbHOCTH 10 ¢usuke «HOHBIT (UMK
NpeAHa3HayeHa [UIs OpraHu3allid BHEYPOUYHOM JesATeNbHOCTH oOydaromuxcs 7-9 kiacoB MOBY
COULI g.Unenp0akoBo

Peasu3anusi nporpamMmbl o0ecrieunBaeTcsi HOPMATUBHBIMU IOKYMEHTAMM

1. ®depepanbubiii 3akoH ot 29.12.2012 Ne 273-®3 (pex. or 31.07.2020) «O6 oOpa3oBaHuU B
Poccuiickoii deneparum» (¢ u3M. u J011., Betyir. B cuiny ¢ 01.09.2020).

2. Tlacmopt HammoHanbHOTO MpoekTa «Obpa3oBanue» (yrB. mpesuauymom Cosera npu IIpesunenre
P® o cTpaTrernyeckoMy pa3BHTHIO U HAIlHOHAIBHBIM IIPOCKTaM, IIPOTOKOII 0T 24.12.2018 Ne 16)

3. TocymapctBennass mporpamma Poccuiickoit @Denepauuu «Pa3zButue obpasoBanus»  (yTB.
[TocranoBnennem IlpaButensctBa PO ot 26.12.2017 No 1642 (pen. or 22.02.2021) «OG6
YTBEPKICHUU rocynapcTBeHHON nmporpamMmel Poccuiickoit @enepannu «Pa3Butie o0pa3oBaHus».

4. Tlpodeccuonanbupiii crapmapt «llemaror (memarormueckas JESTEIBHOCTh B JOLIKOJIBHOM,
HaYaJIbHOM OOIIIEM, OCHOBHOM 001IIeM, CpeHeM 001ieM 00pa3oBaHuM), (BOCIIUTATEIb, YUUTEIb))»
(pen. or 16.06.2019) (Ilpuka3 MuHucTepcTBa Tpyaa U CONUAIBHOM 3ammuThl PD ot 18 okTs0ps
2013 r. Ne 544H, ¢ u3MEeHEHUAMHU, BHECEHHBIMH NMPUKa30M MUHUCTEPCTBA TpyAa U couzamuTel PO
oT 25.12.2014 Ne 1115n u ot 5.08.2016 1. Ne 422Hh).

5. Meroanueckue peKOMEHAAIMU MO CO3JaHUI0 W (YHKIMOHMPOBAHHIO B OOIIE0Opa30BaTEIbHBIX
OpraHM3alUAX, PACIIONOKEHHBIX B CETbCKOM MECTHOCTH M MAJIbIX TOPOJaX, IIEHTPOB 00pa3oBaHUs
€CTECTBEHHO-HAYYHOW W TEXHOJOTHYECKOW HampasieHHocTedl («Touka poctay) (YTBepIKaeHbBI
pacnopsbkenrneM MunuctepceTBa npocsenienus Poccuiickoit @enepanuu or 12 suBaps 2021 r. Ne
P-6)

6. Meroanueckue pPEKOMEHJALMU IO CO3JAHUI0 M (YHKIUOHUPOBAHHUIO JETCKUX TEXHOMAPKOB
«KBantopuym» Ha ©0a3ze 00ImIeoOpa3oBaTeIbHBIX OpraHu3aiuii  (yTB.  pacrnopspKeHHEM
Munucrepcrsa npocseieHus Poccuiickoii @enepanuu ot 12.01.2021 Ne P-4).

BueypouHas neqTenbHOCTh SBISETCS COCTaBHOM YacThi0 0Opa30BaTEIbHOIO Ipoliecca U OJHON M3
dbopMm opraHuzanuu CBOOOJHOTO BpemMeHH oOydarommxcsa. B pamkax peanuzammun ®I'OC OO0
BHEYpOUHasi JEeATENbHOCTh — 3TO oOpa3oBaTeibHasi JESATENbHOCTb, OCyLIecTBIseMas B (opMmax,
OTJMYHBIX OT YPOUHOM CHCTEMBI OOYUEHHS, U HalpaBJIeHHas Ha JOCTHKEHHE MJIaHUPYEMbIX pe3yJIbTaToOB
OCBOCHHUsI 00pa3oBaTe]IbHBIX MPOrpaMM OCHOBHOIO OOIEro oOpa3oBaHUs. Peanuzanus paboueit
OporpaMMbl  3aHATUH BHEYpPOUHOM JeArenbHOCcTH 1o ¢usuke «HOHBIT ¢u3uk» crnocoOcTByeT
€CTeCTBEHHO-HAYYHOMY HAIPABICHUIO PA3BUTHIO JIMYHOCTH oOydaromuxcs 7-9-X KI1accos.

dusznueckoe o0pa3oBaHHe B CUCTEME OOILIETro U CpeAHEro 00pa3oBaHMs 3aHMMAET OJTHO U3 BEAYIIUX
MecT. SIBnssach GpyHIaMEHTOM Hay4HOTO MUPOIOHUMAaHMsI, OHO CIIOCOOCTBYET (POPMHUPOBAHUIO 3HAHUN 00
OCHOBHBIX METOJ]aX HAay4HOrO MO3HAaHUS OKPYXKarollero Mupa, (pyHIaMEHTAIbHBIX HAyYHBIX TEOPHUH U
3aKOHOMEPHOCTEH, (GOpMHUPYET y YHalIUXCSl YMEHMSI HCCIEN0BaTh U OOBSACHATH SIBICHUS NPUPOIBI U
TEXHUKH .

Kak mkonbHbIN mpeameT, Gusnka o01agaeT OrpOMHBIM T'YMaHUTAPHBIM MTOTEHIIMAIOM, OHA aKTHBHO
dbopMupyeT MHTEJUIEKTyalbHblE W MHPOBO33PEHUYECKHE KauecTBa JHUYHOCTU. Juddepenuumanus
IpennoyiiaraeT TaKyl OpraHu3alMio TIpolecca OOydeHHs, KOTopas Y4YUTHIBAET WHIUBUIYyaJIbHbBIE
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O0COOEHHOCTH yYaIlIUXCsl, UX CIIOCOOHOCTH U MHTEPECHI, TNYHOCTHBIN ONBIT. Jluddepennuanus o0ydeHus
¢du3nKe MO3BOJSET, C OJHOW CTOPOHBI, 00ECIEUYNTh 0A30BYI0 MOATOTOBKY, C IPYTOil — YIOBIECTBOPHTH
NOTPEOHOCTH KaXJOT0, KTO MPOSBISIET MHTEPEC W CIIOCOOHOCTH K TMPEIMETYy M BBIXOJHUT 33 PaMKH
n3ydeHus (QU3NKH B IIKOJIBHOM Kypce.

2. llesqin kypca

Onwupasich Ha UHAUBHIyaJIbHBIC 00pa30BaTENbHBIE 3aMIPOCHI M CIIOCOOHOCTH KAXIOTO peOeHKa MpH
peaNu3anuy MPOrpaMMbl BHEYPOUHOH aAesTensHOCTH 1O (usuke «HOHBIH (U3MK», MOXKHO JOCTUYH
OCHOBHOM eJu - pa3BUTb Yy o0yuyawmmuxcs cTpemMjieHHe K  JajbHelleMy
caMoomnpeae/JieHHI0, HWHTEVIEKTYAJIbHOW, HAYYHO W NPAKTHYECKOH CaMOCTOSATEJIbLHOCTH,
N03HABATEJbHON AKTUBHOCTH.

JlaHHasg mporpaMma TO3BOJSIET OOy4alOMIMMCS O3HAKOMHUTBCS C METOAMKON OpraHu3aluud U
IPOBEJECHHS IKCIEPUMEHTAIbHO-UCCIIEA0BATENbCKON J1eATEIbHOCTH B COBPEMEHHOM y4eOHOM TMpoliecce
no (Gu3MKe, 03HAKOMUTHCA CO MHOTMMH MHTEPECHBIMH BONpocaMu (DU3MKU HA JAHHOM 3Tane oOy4yeHHs,
BBIXO/SIIIUMHU 32 PaMKH IIKOJBHON MPOrpaMMbl, PacIIMpHUTh LEIOCTHOE MpEeNCTaBlIeHHE O Mpolieme
JMAHHOW HAayKd. DKCHEpUMEHTalbHasl JEATENbHOCTh OYIET CIIOCOOCTBOBATh PA3BUTHIO MBICIUTEIbHBIX
orepaluii u o01eMy HHTEIUIEKTYalbHOMY Pa3BUTHIO.

He menee BaxHBIM (DAaKTOPOM peam3aliil JAaHHOW MPOTPaMMBI SIBISETCS CTPEMIICHHUE Pa3BHUTh Y
YYaIIUXCsl YMEHHE CaMOCTOSITEIbHO paboTaTh, JAyMaTh, HKCIEPUMEHTUPOBATH B YCIOBUAX IIKOJIBHOU
naboparopuu, a TaKXK€ COBEPIIEHCTBOBATh HABBIKM AaApPTyMEHTAllMM COOCTBEHHOM TMIO3MIIMU TIO0
onpenenéHHbiM BompocaMm. CojepikaHue MporpaMMbl COOTBETCTBYET IO3HABATEIIbHBIM BO3MOKHOCTSIM
IIKOJILHUKOB U MPENOCTABISET UM BO3MOXKHOCTh pabOTaTh Ha YPOBHE IMOBBINIEHHBIX TpeOOBaHUH,
pa3BuBasi y4eOHYI0 MOTHBAIIMIO. ConepxaHue 3aHATUN BHEYPOUHOM JESTEIIbHOCTH MPE/ICTaBIIAET
co00if BBEJICHHWE B MHP IKCIEPUMEHTAIBHON (DU3UKH, B KOTOPOM YYAIIHECs CTaHYT UCCICIOBATEISIMA U
HAy4yaTbCs MO3HABaTh OKPYKAIOIIHUN UX MHUP, TO €CTh OCBOAT OCHOBHBIE METOJbI HAYYHOI'O MO3HaHUsA. B
VCIIOBUSIX peallu3ali  00pa30BaTeIbHOW TMPOTPaAaMMBI IIMPOKO HCIHOJB3YIOTCS METOJABI  y4eOHOTro,
HCCIIEIOBATENbCKOrO, MPOOIEMHOr0 OJKCIepuMeHTa. PeOEHOK B mpolecce MO3HaHMS, NpHOOpeTas
qyBCTBEHHBIH ((HEHOMEHOIOTHMYESCKHI) OIBIT, ICPEIKUBACT MOJYUCHHBIC OIMYIICHHS U BICYATICHHUS. DTH
MepexuBaHus MPOoOYXKIAIT U MOOYXKIalT mpoiecc MblnuieHus. Crnenuduueckas dhopma opraHu3anuu
MO3BOJISIET YYAIIUMCSI 03HAKOMHUTHCS CO MHOTHMMH MHTEPECHBIMH BOIpPOCcaMH (DU3UKHU HA JAHHOM STare
0o0y4eHHMsI, BBIXOJSAIIMMU 33 PAMKU IIKOJBHOW MPOTPAMMBI, PACIIMPUTH IEIIOCTHOE MPEACTABICHUE O
npobieMe AaHHON Hayku. JleTu momy4aroT mnpodeccHOHANbHbIE HAaBBIKH, KOTOPBIE CIOCOOCTBYIOT
JanbHEeNIIel cConnanbHON afanTaluy B 00IIecTBe.

Ilenvro nporpaMMmbl 3aHATHH BHEYPOUHOM JEATENbHOCTH MO ¢u3uke «tOHBINA GU3NK», 1
ydammxcs 7-9-X KJIacCOB SIBJISTFOTCS

* pa3BHTHE y Y4YalIMXCs TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B TMpOIEcCe pEIIeHHsS MPAaKTHYECKHX 3agad M CaMOCTOSTEIBHOTO
NpUOOPETEeHNSI HOBBIX 3HAHUIA,

* (dopMHpOBaHHME ¥ pa3BUTHE Yy YYAIIUXCS KIIFOUYCBBIX KOMIIETCHIUMH — ydeOHO —
MO3HABAaTEIbHBIX, HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX, COIIMANBHBIX, U KaK CIEJICTBUE -
KOMITETEHIMH JINYHOCTHOTO CAMOCOBEPIICHCTBOBAHMS;

* (dopMHPOBaHUE MPEIMETHBIX U METANPEIMETHBIX PE3y/IbTaTOB 00YUYCHHS, YHUBEPCATBHBIX
y4eOHBIX 1eHCTBHHA.

* BOCIHTaHHWE TBOPYECKOW JIMYHOCTH, CIIOCOOHOW K OCBOCHHIO MEPENOBBIX TEXHOJIOTHH H

CO3JaHHUIO CBOUX COOCTBEHHBIX paSPaGOTOK, K BBIIBIDKEHHIO HOBBIX MACH U IIPOCKTOB, a



peanm3amys JAEATEIBbHOCTHOTO IOAX0Ja K MPEAMETHOMY OOY4YeHHIO Ha 3aHATHAX
BHEYPOUHOM JeSITETBLHOCTH O (PU3HKE.
OCOOEHHOCTBIO BHEYPOUHOH JIEATENFHOCTH MO (PU3UKE B PaMKax KPY>KKOBOH paOOThI ABISETCS TO, YTO
OHa HaIpaBJeHA Ha JOCTI)KEHHE O0yJaroIUMKCS B OOJbIICH CTETIEHU JTUYHOCTHBIX U METaNpeAMETHBIX
pE3yJIbTaToB.

3. 3agauu Kypca
Jlnst peanu3anuu mneneil Kypca TpedyeTcsl peleHue KOHKPETHBIX MPaKTHIecKuX 3a1ad. OCHOBHEIC
3aJlaud BHEYPOUHOU JAEATEIBHOCTH MO (PU3UKU:

. BBISIBIICHUE WHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3MOXKHOCTEH YUYaIIUXCS K Pa3IuIHBIM
BUJIaM JIESITEIILHOCTH,

. (dbopMupOBaHUE TIPEACTABICHUS O SIBICHUSX W 3aKOHAX OKPYXKAIOMIETO MHpPA, C KOTOPBIMHU
IIKOJBHUKHU CTAJKHUBAIOTCS B IIOBCEAHEBHOM JKU3HU,

. (dhopmupoBaHUE MTPEACTABICHHUSA O HAYYHOM METOJIE TIO3HAHUS;

. pa3BUTHE MHTEPECA K MCCIIEI0OBATEILCKOMN JACSITEIbHOCTH;

. pa3BUTHE OIBITA TBOPUYECKOH IEATEILHOCTH, TBOPUECKUX CIIOCOOHOCTEIH;

. pa3BUTHE HABBIKOB OpraHU3aI[l HAYYHOTO TPY/a, padOThI CO CIOBAPSIMH U SHUIUKIIONETUSIMHY,

. CO3/laHuE YCJIOBUN IJIsi peanu3alid BO BHEYPOUHOE BpeMsi MPUOOPETEHHBIX YHHBEPCATbHBIX
y4eOHBIX IEHCTBUI B YpPOUHOE BpeMs,

. pazButue omnbiTa HehoOpMambHOro  OOIICHMs, B3aUMOACWCTBUSA, COTPYAHHMYECTBA; [

pacuImpeHre paMoK OOIIEHUS C COIIUYMOM.

. (hopMHUPOBaHNE HABBHIKOB IOCTPOCHHUS (DHU3MYECKUX MOJCIICH W OIpeNeiCHHs] TPaHWIl WX
MIPUMEHUMOCTH.

. COBEpIICHCTBOBAHNE YMEHUH MPUMEHSThH 3HAHUS 10 (pU3MKe A1 0ObICHEHUS SBICHUH MIPUPOJIBI,
CBOICTB BEIIECTBA, PEIICHHUs (PU3NYECKHUX 3a/lad, CAaMOCTOSATEILHOIO MPUOOPETEHUS M OIECHKH
HOBOH uHbOpMaIuu (huzuIecKoro coaepKaHus, HCITOJIb30BaHUS COBPEMEHHBIX
nH}OPMAITMOHHBIX

TEXHOJIOTHH,

. UCIIONb30BaHUE MPUOOPETEHHBIX 3HAHUW U YMEHUU I pEIIeHUs MPaKTHYECKUX, YKM3HEHHBIX
3aJ1ay;

. BKJIIOUEHHE YYalIMXCsi B Pa3HOOOPa3HYI MAESITeNbHOCTh. TEOPETUUYECKYI0, MPAKTHYECKYIO,
AHATMTHYECKYIO, TOMCKOBYIO;

. BBIPa0OTKa TMOKMX yMEHUH TIEPEHOCUTh 3HAHUS U HABBIKU Ha HOBBIE (DOPMBI y4eOHOI paboThI,

. pa3BUTHE COOOPA3UTENBHOCTH M OBICTPOTHI PEAKIMH TPH PEHICHHH HOBBIX Pa3JIMYHBIX

(1)I/I3I/I‘~IGCKI/IX 3aaa4, CBA3aHHBIX C HpaKTI/I‘ICCKOﬁ JCATCIIbHOCTBIO.

4. MeTtoabl 00yueHus1 M GopMbI OPraHu3alUH AesITeTbHOCTH 00yYaKoImuXcst
Peanuzamust nmporpamMMbl  BHEYpO4HOH — jgesrenbHocTH  « FOHBIE  u3uk» mnpeanonaraer
UHIMBUAYAJbHYI0O W TPYONOBYI0O  paboTy  oOydarolmMxcsi, IUIAHUPOBaHME U IPOBEICHUE
HCCJIEZIOBATENBCKOTO IKCIIEPUMEHTa, CaMOCTOSITENbHBIA COOp JaHHBIX MJI PEHICHHUS MPaKTHUYECKUX
3a/la4, aHaJIU3 M OLEHKY IOJyYCHHBIX pe3yJbTaTOB, M3rOTOBJIEHUE MocoOuit u mopenei. Ilporpamma
npeaycMaTpuBaeT HE TOJbKO OOyd4arollMe W pa3BUBAIOIIME IIeNu, €€ peanu3anus CrIocoOCTBYeT
BOCIIUTAaHUIO TBOPYECKON JIMYHOCTU C AKTMBHOM >KM3HEHHOHN IO3ULMENW. BBICOKUX pE3yIbTaTOB MOIYT
JIOCTHYb B JIaHHOM CJIyd4ae HE TOJIbKO YYEHMKHM C XOpOIUEH IIKOJBHOW YCIIEBAEMOCTBIO, HO U BCE

HeseyCcTpeMIIEHHbIE aKTHUBHBIE pe0siTa, YXKe clielaBIIne CBOi MpogeccHoHanbHbINA BBIOOP.



5. Ilnanupyembie pe3yJibTaThl

JlocTmKeHHE IIaHUPYEMBIX Ppe3ylbTaTOB B OCHOBHOW INKOJIE IPOMCXOJUT B  KOMILIEKCE
VICTIOJIB30BaHMsT YETHIPEX MENIUCIHUIUIMHAPHBIX Y4eOHBIX mporpamm («PopMupoBaHHE YHHBEPCATbHBIX
yueOHbIX  geicTBuity, «®DopmupoBanue  HKT-kommereHTHOCTH — oOydarommxcs»,  «OCHOBBI

y4eOHOUCCIIEIOBATEILCKOW W TPOSKTHOW AeATeIbHOCTH», «OCHOBBI CMBICIIOBOTO YTCHHS U PabOTHI C
TEKCTOM») M Y4YeOHBIX MPOTrpaMM IO BCEM MpeaMmeram, B TOM dyucie mo ¢usuke. Ilocine wu3ydeHus
IporpaMMbl BHEYPOUHOI! iesTenbHOCTH «DH3uKa B 3a[ja4aX U SKCIEPUMEHTaX» 00yJaronmecs:

CHCTEMATH3HPYIOT TEOPCTUYCCKHE 3HAHMSA W YMEHHS [0 PEIICHHIO  CTaHIapTHBIX,
HECTaHIAPTHBIX, TEXHUYCCKUX U OJHUMITHAHBIX 337[a4 Pa3JIHYHbIMUA METO/IaMHU;

BBIPA0OTAIOT UHIMBUAYAIBHBIN CTHIIb peICHUs (PU3NYCCKHX 3a/1a4.

COBEPIICHCTBYIOT YMCHHUSI Ha NPAKTUKE IIOJbH30BATHCS MPHOOpAMH, TPOBOIUTH H3MEPEHHS
(bu3nMUeCKUX BEJMYMH (OMPEACATh IICHY CJICHHUS, CHUMATh I[OKa3aHUs, COOJI0IaTh IpaBuia
TEXHUKH 0€30MaCHOCTH);

HAy4aTcsl IOJIb30BaThCsl MPUOOpPaMH, ¢ KOTOPHIMH HE CTAJKHMBAIOTCI Ha ypokax (usuku B
OCHOBHOM IIIKOJIE;

pa3paboTaroT ¥ CKOHCTPYHUPYIOT HPUOOPHI M MOJENH JJisi MOCIeAytonleil paboThl B kabuHeTe
bu3uKH.

COBEPILICHCTBYIOT HABBIKM NUCBMEHHOW M YCTHOM peud B MPOLECCe HAMMCAHUS
UCCIICIOBATEIIbCKUX pabOT, HWHCTPYKIUH K BBIIOJHCHHBIM MOJCISIM M TPUOOpaM, Mpu
BBICTYIICHUSX HAa HAYYHO — MPAKTHYECKUX KOHPEPEHIUIX PA3TUYHBIX YPOBHEH.

ONpeNeNaT JajbHEWIIee HAIpaBICHHE pa3BUTUS CBOMX CIIOCOOHOCTEH, cdepy HaydyHBIX
MHTEPECOB, OMPEICISATCS C BBIOOPOM JajbHEHIIero 00pa3oBaTeibHOrO MapuipyTa, 1ajlbHEHIIErO
npoduist 00y4eHus B CTapIIel MIKoJIe.

Ilpeomemnvimu pesynomamamu NporpaMMbl BHEYPOUHOH EATEIBHOCTH SIBIISIOTCS

YMEHHE I10JIb30BaThCs METOJaMHM HAy4HOT'O IMO3HAHUS, IPOBOAUTH HAOIOJACHUS, IUNIAHUPOBATh U
POBOJUTH IKCIIEPUMEHTHI, 00padaThIBaTh Pe3y/bTaThl H3MEPEHHUIA;

HAYYUThCS MOJIB30BAThCS HW3MEPHUTEIBHBIMU TpuOOpamMu (BEChl, IMHAMOMETP, TEPMOMETP),
coOupaTh HECIOKHbBIE IKCIIEPUMEHTAJIbHbBIE YCTAHOBKH ISl IPOBEACHUS POCTENIINX OIBITOB,;
pa3BUTHE DJIEMEHTOB TEOPETUYECKOTO MBIIIJIEHUS Ha OCHOBE (OPMUPOBAHUS YMEHUU
yCTaHaBNMBaTh  (akThl, BbUAENATh  TIJABHOE B  H3Y4aeMOM  SIBJI€HHMM,  BbISBISATH
IIPUYUHHOCIIE/ICTBEHHBIE CBA3M MEXIY BEJIMYMHAMM, KOTOPHIE €r0 XapaKTepPU3YIOT, BBIIBUIATH
TUINIOTE3bI, (POPMYIHPOBATH BHIBOBI;

pa3BUTHE KOMMYHUKAaTUBHBIX YMEHHUMH: JOKJIQJbIBaTh O pPE3yJbTaTax J3KCIIEPUMEHTA, KPaTKO M
TOYHO OTBEYaTh HA BOIPOCHI, MCIIOJIB30BATH CIPABOYHYIO JMTEPATypy M APYTHE€ HCTOYHHUKH
uHbOpMaIH.

Memanpeomemnvimu pe3ynvmamamu NporpaMMbl BHEYPOUHO 1€ATENBHOCTH SBIISIOTCSA:
1.

OBIIJICHHE HaBBIKAMH CaMOCTOSITENIFHOTO MPUOOPETEHUSI HOBBIX 3HAHWM, OpraHU3alluu y4yeOHOU
JEATEIIbHOCTH, TOCTAHOBKY LIEJICH, TUIAHUPOBAHUSI, CAMOKOHTPOJISI U OLEHKU PEe3yJIbTaTOB CBOEH
NEeATEeIbHOCTH, YMEHUSIMU MPEABUACTh BO3MOXKHBIE PE3YJIBTATH CBOMX JIEHCTBHIA;

npuoOpeTeHre OIbITa CaMOCTOSITEILHOTO TIOMCKAa aHanu3a U oTOopa wuHOpManuu ¢
UCTIONB30BAaHUEM PA3TMYHBIX UCTOYHUKOB M HOBBIX MH(POPMAIMOHHBIX TEXHOJIOTUH ISl peIICHUS
AKCIIEPUMEHTAIIbHBIX 33/1a4;

dbopmupoBaHUe yMEHHH paboTaTh B TPYIIE C BBIMOJHEHHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
MIPEACTABIATh U OTCTAUBATh CBOM B3TUISIIBI M YOSKICHMS, BECTH JTUCKYCCHIO,



4, OBJIAACHUC SKCTICPUMCHTAJIbHBIMUA MCTOAAMU PCHICHUA 3a1a4.

Juunocmuvimu pe3ynsmamamu nporpaMMbl BHEYPOUHOH 1€ATEIbHOCTH SIBIISIOTCS

1. C(l)OpMI/IpOBaHHOCTB MO3HABATCIIbHBIX HMHTCPCCOB, HWHTCIUICKTYAJbHBIX ©W  TBOPYCCKHUX
CIIOCOOHOCTEN yJaruxcs,

2. CaMOCTOSITENIbHOCTh B IPHOOPETEHUH HOBBIX 3HAHUN U IIPAKTUUECKUX YMEHUI;

3. IpHOOPETCHHE YMEHHUSI CTaBUTh Iepe]] COOO0i MMO3HABATENbHbIC LENH, BBIIBUIaTh TUIIOTE3HI,
JI0Ka3bIBaTh COOCTBEHHYIO TOUKY 3PCHUS;

4. HPHOOPETEHHE TTOJIOKUTEIBHOTO SMOIIMOHAIBHOTO OTHOLICHHS K OKPYKaIOIIeil mpupoe 1

camoMy ce0e KaK YacTH MPUPOIbL.

6. CiocoObI OLIeHKH YPOBHSI IOCTHKEHHUsT 00y YaI0UXCs

KauecTBO MOArOTOBIEHHOCTH YYalUXCS OMPEIENSIETCSd KAaueCTBOM BBIIIOJHEHHBIX MMM padoT.
Kpurepuem ouneHKM B JaHHOM Ciydae SBJISIETCS CTEHEHb OBJAJACHMS HaBbIKAMU  padoThI,
CaMOCTOSATENILHOCTh ¥ 3aKOHYEHHOCTH pabOThl, TIIATEIBHOCTh SKCIIEPUMEHTA, HAYYHOCTh MPEAIaraeéMoro
pemieHus TpoOJeMbl, BHEMIHUM BUA W KadecTBO paboThl mpubopa WM MOJENIH, COOTBETCTBUE
MCCIIEIOBATEIBCKON PabOThI TpeOyeMBbIM HOPMaM U MpaBmiiaM 0(OpPMIICHUSI.

[MoompurensHOil  QOpPMOIl  OIEHKH TpyAa y4yalluxcs sBISETCS JEMOHCTpaunusi —pador,
BBINIOJIHEHHBIX YyYalllUMHMCS U BBICTYIUIEHHE C pe3yJbTaTaMH MWCCIEAOBAHUNA NEpe]l Ppa3IudHbIMU
ayIuTOpUsIMH (B KJlacce, B CTapIIMX M MIIAJUIMX KJaccaX, YUUTEISIMH, I€JaroraMu JO0IOJHUTEIbHOTO
00pa30BaHMsl) BHYTPH IIKOJIBL.

Pabora ¢ y4eOHBIM MaTepualoM pa3HOOOpa3HbIX (GOPM JaeT BO3MOXKHOCTb KaKIOMY HX
y4aluxcs MPOSBUTh CBOU CIOCOOHOCTH (B 00JIACTH CHCTEMATH3aIlMKi TEOPETUUCCKUX 3HAHHM, B 00JIaCTH
pelieHuss CTaHJapTHBIX 3ajJad, B 00JlacTW pElIeHUs HECTAaHAAPTHBIX 3ajJady, B 00JacTH
HCCJIeIOBATENbCKOM paboThl W T.A.). CUTyalluu ycriexa, CO3Jalollfe IOJIOKHUTEIbHYI0 MOTHBALUIO K
JeSITETTbHOCTH, SIBIISIIOTCS BaKHBIM (DAKTOPOM PA3BUTHUSI TBOPUYECKHX M IO3HABATEIILHBIX CIIOCOOHOCTEH

yyaruxcs.
7. CoaepxxaHue NporpaMMsl
Cooepicanue uzyuaemozo Kypca é 7 Knacce
1. IlepBoHayanbHBIC CBeICHUS O CTPOCHUH BemecTBa (7 4)

Ilena nenenust u3MepuTenpHOro mpubopa. OmnpeneneHue LEeHbl JeNeHUs W3MEPUTENILHOIO LMIMHAPA.
Omnpenenenne reoOMETpUYECKUX PasMEPOB Tena. M3roToBiaeHNe M3MEPUTENBHOrO IIIMHApPA. M3Mepenue
Temrepatrypsl Tena. M3mepeHue pasmepoB MaibIX Tel. M3MepeHue TONMMHBI JIUCTa Oymaru. 2.
B3aumoneiictBue teu (12 9)

W3mepeHne CKOpOCTH JBHXKEHHs Tena. M3mepeHue macchl Tena HempaBuibHOW (opmbl. M3Mepenue
IUIOTHOCTH TBepaoro tena. Mamepenue oobeMa myctotsl. MccnenoBaHue 3aBUCMMOCTH CHJIIBI TSXKECTH OT
Maccel Tena. OmnpeneneHue Macchl U Beca Bo3ayxa. ClioKeHHe CHII, HallpaBJICHHBIX 1O OJHOM MPSMOH.
W3mepeHue xecTKOCTH NpyxuHbl. M3Mmepenue koad¢uimeHTa cuibl TpeHUs CKoilbkeHus. Pernienue
HECTaH/IAapPTHBIX 3a/1a4.

3. JaBiaenne. JlaBjieHue :kujaKkocTei u ra3zos (7 4)

HccnenoBanne 3aBUCHMOCTH AABJICHUS OT IUIOLIAAM MOBEpXHOCTH. OmperneneHue NaBiI€HUS TBEPLOTO
Tesna. BelumcieHne Cuiibl, ¢ KOTOPOM arMocdepa JaBUT Ha MOBEPXHOCTH cTona. OmpeneneHue Macchl
TeJa, MiaBarouero B Bojae. Onpenenenue mioTHOCTH TBepaoro Tena. Onpenenenue oobemMa Kycka JIbja.
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W3yuenue ycnoBus miaBanus Tei. PernieHre HeCTaHIapTHBIX 3a/1ay.

4, PabGora u momHocTh. JHeprus (8 u)
Beruncnenre paboThl U MOITHOCTH, Pa3BUBAEMON yUY€HUKOM Mpu noabseme ¢ 1 Ha 3 stak. Onpenenenue
BBIUTpHINIA B cuie. HaxoxaeHue meHTpa TspkecTd Tuiockoi ¢urypbl. Beramcnenune KIIJ] mHakmoHHOM
IJIOCKOCTH. M3MepeHre KHHETHYECKOW »JHepruu. M3MepeHwe NOTEHUHAIbHOM »3Hepruu. Pemienue
HECTaHJIapTHBIX 3a]1a4.

8. Ka.nem]apno —TEMATUYIECCKO€ IJIAHUPOBAHUA

Kanennapuo —temarnuyeckoe nianupoBanue (1 rox ooyuenust)

Ne Tema 3ansaTus

3aHATH

;1 Koua-Bo IMpakTHyeck

4acoB asi padora
1 BBoanoe 3anstue. MHCTpyKTak o TexHuke o6e3omnacHoctu. | 1
IlepBoHayajibHbIE CBeIeHHsI O CTPOeHUH BenlecTBa (74)

2 OkcnepuMmenTanbHas padota Ne 1 «OnpeneneHue eHbI 1 1
JIeNIeHHs] Pa3InIHbBIX TIPHOOPOBY.

3 OkcnepuMeHTanbHass  pabora Ne 2 «Omnpenenenue| 1 1
TE€OMETPHUYECKUX Pa3MEPOB TEID».

4 [TpakTuueckas paborta Ne 1 1 1
«M3roToBneHne N3MEPUTEIHLHOTO IIHIINHAPAY.

) OkcnepumeHTanbHas pabota Ne 3 «M3mepenue 1 1
TeMIIepaTyphl TEI».

6 OkcnepuMmeHTanbHas pabota Ne 4 «M3mepenue pasmepoB 1 1
MaJIbIX TeJ».

7 OkcnepuMeHTanbHasg padora Ne 5 «M3mepenue tonmuusl | 1 1
aucta Gymaru.

B3aumoneiictBue Teu (12 u)

8 OkcnepuMeHTanabHas pabora Ne 6 «M3MepeHne ckopocTH 1 1
JIBYDKEHUST TEID.

9 Pemenue 3anau Ha TeMy «CKOpOCTh paBHOMEPHOTO 1
JIBYKEHHSI.

10 OkcnepuMeHTanbHasg padota Ne7 «3mepenue maccsl 1 1 1
KaIuTd BOJIBD».

11 OkcnepuMenTanbHasg padora Ne 8 «M3mepenune miotHoctd | 1 1
KycKa caxapay.

12 OkcnepuMenTanbHas padora Ne 9 «M3mepenune miotHoctd | 1 1
X031 CTBEHHOTO MBI,

13 Pemenue 3anau Ha Temy «IlnoTHOCTB BemecTBay. 1

14 OkcnepumenTtanbHasg padora Ne 10 «MccnenoBanue 1 1
3aBUCHUMOCTH CHJIBI TSDKECTH OT MacChl TENIay.
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15 OkcnepuMmenTtanbHas padora Ne 11 «Onpenenenue macesl | 1 1
Beca BO3JyXa B KOMHATE.
16 OkcnepuMmeHTanbHas padota Ne 12 «CnoxxeHue cu, 1 1
HaIPaBJICHHBIX 110 OJHOU MPSIMOIN».
17 OkcnepuMeHTanbHas padorta Ne 13 «3mepenue 1 1
’KECTKOCTH TPYKUHBD».
18 OkcnepuMeHTanbHas padora Ne 14 «3mepenue 1 1
K03 hUIMEHTa CUIIBI TPEHUS CKOJIBKECHHS».
19 Pemenue 3anay Ha Temy «Cuia TpeHUS. 1
JlaBaenue. laBienue xuakocTeid u ra3on (7 4)
20 OkcnepuMmeHTanbHas padota Ne 15 «MccnenoBanue 1 1
3aBUCHMOCTH JIaBJICHUS OT IUIOIIAN TIOBEPXHOCTH»
21 OkcnepumenTanbHas pabora Ne 16 «Omnpenenenue nasienus (1 1
[IJIMHAPHYECKOTo Tenay. Kak Mbl BuanM?
22 OkcnepuMeHTanbHas padorta Ne 17 «Beraucienne cuibl, ¢ |1 1
KOTOpOH arMocdepa IaBUT Ha HOBEPXHOCTh CTOJIAY.
[ToueMy Mup pa3HOLBETHBII.
23 OkcnepumeHTanbHas padota Ne 18 «Onpenenenne maccer |1 1
Tella, TUIaBaIOIIEro B BOJIEY.
24 OkcnepumenTanpHas pabota Ne 19 «Onpenenenue 1 1
TUIOTHOCTU TBEPAOTO TEJIay.
25 Pemenne kauecTBeHHBIX 3a/1a4 Ha TeMy «[lmaBanue Tem». |1
26 OkcnepumenTanbHas pabora Ne 20 «M3ydyenue ycinoBuit 1 1
TUIABaHUS TEI».
Pa6ora u MmomHocTh. JHeprus (8 u)
27 OkcnepumenTaibHas padora Ne 21 «Berancienne padotsr, |1 1
COBEPIIECHHOH MIKOJFHUKOM TIPH MoabeMe ¢ | Ha 3 aTax».
28 OkcnepuMeHTanabHas pabora Ne 22 «Berancnenue 1 1
MOIIHOCTH Pa3BHUBAEMOM IKOJBHUKOM IpHU HobeMe ¢ 1 Ha
3 aTax».
29 OkcnepuMeHTanbHas pabora Ne 23 «Onpenenenue 1 1
BBIMIPHIIIA B CHJIE, KOTOPBIN AaeT MOABMKHBIN U
HETOABHKHBIN GJIOK».
30 Permenne 3ama4 Ha Temy «PaboTta. MOIHOCTEY. 1
31 OkcnepuMmenTanbHas padora Ne 24 «Beraucnenne K1/ 1 1
HAKJIOHHOH MIIOCKOCTI.
32 OkcnepuMeHTaabHas padora Ne 25 «3mepenne 1 1
KUHETHUYECKOW YHEPTUH TeJIay.
33 Pemenne 3amau Ha TeMy «KuHeTHUECKas SHEPTUS. 1
34 OkcnepuMeHTangbHas pabora Ne 26 «M3mepenue uzmenenus (1 1
MOTEHIINATBHON YHEPTUI.
HUTOTIO: 34 27




8 Knacc

1. PE3VJIbTATHI OCBOEHHU S KYPCA BHEYPOUHOI JTEATEJILHOCTH

[Tporpanmmia BHEYPOUHO! JeSTENBHOCTH 110 GU3HKe « OBpHCTHUecKad QH3HKay 1A yUalHxcsa

8 — X KImaccoB cOCTaBleHa B COOTBETCTBMM ¢ TpeboBaHmsaMH DelepallbHOTO TOCYNapPCTBEHHOTO
00pa30BaTENbHOTO cTaHIapra BTOPOTo IIOKONIEHHA OCHOBHOTO O0IIEro o0pazoBaHMA.

[Tporpamma cocTaplieHa Ha OCHOBE

1. «IIporpaMmbl BHEYPOUHOH AEATENBHOCTH AN OCHOBHOW INKOMBI» - Mocksa.. BUHOM. JlaGopaTopusa
3HaHWi, 2013r. ApTops! mporpammel E. M. [ymexko, A. T. Hlynexko.

2. A. E. I'ypesnu, JI. A Hcaes, JI. C. [loHTak MeTomiueckoe IMocobHe K yueOHHKY EcTecTBO3HaHMe.
BBesieHue B ecTeCTBEHHO - HayuHBIE TTpeaMeTsl. -M.: ITpoda, 2014 T.

IIpu pazpadoTke IIAHA HCMOJIL30BAIHCH CJIeIYIOIHE JOKYMEHThI:

e 3axoH Poccuiickoit Oemeparnu «O6 06pa3oBaHHNy (B JEHCTBYIOMIEH peakIlig ),

o QejepalbHBIH TOCYIAPCTBEHHBIH 00pa3soBaTebHBIH CTAHAAPT OCHOBHOTO OOIIEro oGpa3oBaHHs (TIPHKas
Muno6pHaykn Poccmm ot 17.12.2010 Ne 1897 "OG6 yrBepXKIeHHH (eAepalbHOTO TOCYAapCTBEHHOTO
06pa30BaTENBHOTO CTaHAapTa OCHOBHOTO OGIIEro 06paszoBaHua"),

e OerepanbHEle TpeGoBaHMA K 00pa30BaTElbHBIM YUPEXKIECHHAM B YacTH MIHMMAIBHON OCHAIEHHOCTH
yueGHOTO TIpollecca H 0GOPYIOBaHHS YIeOHbIX ITOMEIEHHH (YTBEPKAEHHI ITpHKa3oM MuHOOpHAYKH Poccrm
oT 4 okTa6pa 2010 T. Ne 986);

e CanlluH 2.42. 2821 — 10 «CaHHTapHO-3IMIEMHOIIOTHYECKHE TPeOOBaHHA K YCIIOBHAM H OpraHW3aliu
ofyueHHA B  OOMEOOPa30BaTENbHBIX  YYPSXKASHIAX»  (YIBEPXKIEHBI ITOCTAHOBIEHHEM  [TTaBHOTO
TOCYAApCTBEHHOTO CaHUTAapHOTO Bpaua Poccuiickoi Memepariiu ot 29 mexadps 2010 r. Ne 189);

o (QDenepanbHble TPeGOBaHHI K 00pa30BaTelbHBIM YUPEAKICHHAM B YacTH OXPaHbl 3J0POBbA 00YUaIOIIIXCH,
BOCIIMTAHHHUKOB (YTBEPKASHBI TpHKa3zoM MuHOOpHayku Poccrm ot 28 mexabpa 2010 r. Ne 2106,
3aperuCTpHpoBaHbl B MumtocTe Pocenu 2 despams 2011 1.);

e [Tucemo MuHoOGpHaykH PD or 19.04.2011 N 03-255 «O memennu (elepalbHBIX TOCYAapPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB OOIIETO 00pasOBaHIDy

e [Incemo Munmcerepersa ofpazoBaHHd M Haykun PO «O0 opraHmzalii BHEYPOUHOHM HeATEINBHOCTH IIPH
BBeIeHHH (elepallbHOTO TOCYAaPCTBEHHOTO 06Pa3oBaTeNbHOTO CTaHAapTa obIero o6pasopaHusy of 12 mad
2011 r. Ne 03-2960.

[NpencrapneHHas MporpaMMa HCTIONB3YeTCS BO BHEYPOUHOM NeqATeIbHOCTH O0Y4aloIMXCs 1Mo BrIdopy. Jma
HM3Yy4eHH] Kypca BBIJENEHO B Heglento | yac, B rog 34 yaca.

IlnaHHpyeMble pe3yabTaThbL:

1. IIpeameTHbIe:

a) YMEHHS TONB30BaThCA METOJAMH HAYYHOTO ITO3HAHHI, IIPOBOAWNTH HAOMIOASHHS, IUIAaHUPOBATh H
BBITIONHATh  OKCIIEPHMEHTHI, 00pabaThiBaTh pPes3ylbTaThl H3MEPEHHI, IIPefCTaBIATh OOHapY:KeHHBIC
3aKOHOMEPHOCTH B CITOBECHOH (OpME HITH B BHIE TaGITHII,

0) YMEeHHS TIPUMEHATh TEOPETHYECKHE 3HAHHA 10 (PH3HKe K OOBACHEHHIO ITPHPOJHBIX SBIICHHH M PEIIeHHIO
TIPOCTEHIIHX 337134,

B) YMEHHS M HaBBIKH TTPUMEHEHHUS MOIYYEHHBIX 3HAHHI 1 0OBACHEHNA MPHHIMIIOB AeHCTBUS H CO3MaHUA
TEXHHYECKUX YCTPOHCTB, pellleHH A MPaKTHUSCKHX 3alay TOBCEIHEBHOM KU3HH, 00ecTIieueHHI Ge30MacHOCTH
cBOEH KU3HH, PAIMOHATLHOTO TIPHPOIOIIONb30BAHN S H OXPaHbl OKPYKAIOMIEH Cpebl;

r) VyMeHHE TIPHMEHATh 3HAaHHI 10 (H3MKe TIPH H3YYEeHHH IPYTHX TIPeOMETOB eCTECTBEHHO -
MaTeMaTHYeCKOTO ITUKIIA;

) PasBHTHE SIEMEHTOB TEOPETHYECKOTO MBINUIEHHS Ha OCHOBE (DOPMHpPOBAHHA YMEHHH YCTaHaBIHBATh
(aKThl, BHIACTATH TINTABHOE B H3Y4aeMOM SBICHHH, BBISBIATH NPHUHHHO - CIEIACTBEHHBIE CBASH MEXKIY
BETHYHHAMH, KOTOPBIE €T0 XapaKTEPHU3YIOT, BBIBUTATh THITOTESHI, (DOPMYITHPOBATH BBIBOJIBL,

€) KOMMYHHKAaTHBHBIE YMEHHS MJOKITAAbIBaTh O pe3ylIbTaTaX CBOETO HCCIENOBAHHUS, Y4acTBOBAaTh B
JHUCKYCCHH, KPaTKO M TOUHO OTBEYaTh Ha BOTIPOCHI, HCTIOIb30BaTh CIIPABOUHYIO THTEPATYPY.

2. MeranpemMeTHbIe:

a) OBTaJieHHE HaBBIKAMH CaMOCTOSTENIFHOTO TIPHOOPETeHHS HOBBIX 3HAHWH, OpraHu3alH y4ueOHO
JesSTeTbHOCTH, TIOCTAaHOBKHM I[eNel, IUTaHHpPOBAHMI, CAMOKOHTPONS M OIEHKH pPe3ylIbTaToB CBoOeit
JIEeITETbHOCTH,

0) M3YUCHHE SBIICHI TTPHPOJIHL,



B) dopmHpoBaHHe YMeHMIT BOCIIPHHHMATH, TepepadaThiBaTh W IPENbABIATh HHGOPMALIHIO B CIOBECHOH,
0Opa3HoOH, CHMBOIYECKOH (hopMax, TIPH TTOMOIIN TabHI, BEIAENATH OCHOBHOE COAepkaHHe TTPOYHTAaHHOTO
TeKCTa, HaXOJHUTh B HEM OTBETHL Ha ITOCTABIIEHHbIE BOTIPOCHL M H37IaraTh €ro;

r) TIPHOGPETEeHHE OIBITa CaMOCTOSTENBHOTO TIOHCKa, aHalmH3a M oTGopa MHGOPMAIMHM ¢ HCIIONb30BaHHEM
Pa3MHYHBIX HCTOYHHKOB M HOBBIX HH(POPMAIHOHHBIX TEXHOJIOTHI TS PellieHHd MTO3HABaTeIbHBIX 3a1ay;

) dopMmupoBaHHEe YMeHHH paoTaTh B TpPYIIe ¢ BBIMONHEHHEM Ppa3lHYHBIX COIMATBHBIX POTeH,
TIPEeJICTABIIATh M OTCTAMBATh CBOM B3TTLANBI U YOSIKAECHN S, BECTH AUCKYCCHIO.

3. JInuHOCTHBIE:

a) chOpPMHPOBAHHOCTh TIO3HABATENHHBIX WHTEPECOB, HHTEINEKTYallbHBIX W TBOPUECKHX CIIOCOOHOCTEH
YHAIHXCA,

0) yBaxeHHe K TBOpI[AM HAYKW W TEXHHWKW, OTHOIIeHHe K (H3HKe KaK K SIEMeHTY OOIeuenoBeecKoi
KYTIBTYPBI,

B) CaMOCTOATENBHOCTD B ITPHOOPETEHNH HOBBIX 3HAHHH U ITPAKTHYECKUX YMEHHI,

I) MPHOOpeTeHHE MTOTOKHUTENBHOTO SMOIMOHAIBHOTO OTHOIIEHH A K OKPY/KAIOIIeH IIPHPOJE U K caMoMy cede
KaK 4acTH IIPHPOJEL, KeJlaHHe IT03HaBaTh IPHPOIHBIE OOBEKTHl M ABICHUA B COOTBETCTBHH C KH3HEHHBIMH
TOTPeOHOCTAMH H HHTEPECAMH.

2. COAEP)KAHHUE KYPCA C YKABAHHUEM ®OPM OPT"AHHU3AIIMH U BUOOB
JEATEJILHOCTH
Copgep:ranue nporpamMmmsl (8 kJjacc — 34 yaca)

1. Tennosste asnenus — 8 uacos
Termosoe pacrmpenre Tel. [Ipolieccsl ITaBeHHs K OTBEPAEBAHNA, HCTIAPEHN S M KOHEHCAIIHH.
Termnonepegayua. BmaxHOCTh BO3AyXa Ha Pa3HBIX KOHTHHEHTAX.
JleMOHCT pallM:
1. HaGmromeHHe TagHH4 TbJa B BOJE.
2. CKOpOCTH HCIIapeHU Pa3MUHBIX KHIKOCTEH.
3. TemnmoBsle ABUTATENH OYIYIIETO.
JIaGopaTopHble paGoThL
WsmeHeHHS IHHBI Tea ITPH HarPEeBaHHH U OXITaKASHHH.
OtmreKa MapadHOBOTO COMITATHKA.
Ha6mrogeHue 3a IMIIaBIeHHEM JIHa
OT 4ero 3aBUCHT CKOPOCTH HCITapPEHUA JKUAKOCTH?
HabmromeHune TeImIonpoBOAHOCTH BOIBI H BO3IYXA.

S

2. Dnexmpuueckue a61eHus — 8 vacos

Muxpomup. Mogemu aToma, cylecTBoBabpIme 0 Hayana X1X. UcToprd OTKPBITHA U AeHCTBHS
rambBaHUYECKOTO dIIeMeHTa. MCTOPHA cOo3MaHud IeKTpoopHO#t MarmvHbL. OmbIT Bonbra. DmeKTpHiecKuit
TOK B SIeKTpoIHTaX. JlaMITa ¢ peryimupyeMoi ApKOCThIO. JleTeKTop JKH. ABTOMATHYECKHH YITHUHBIH (OHaph.
ABTOMaTHYECKHE OCBETHTEIH.

[JleMOHCT pani:

1. Mojenu aTOMOB.

2. TampBaHMYECKHE IEMEHTEHI.

3. DmexTpodOpHOH MAITIHHBL

4. OmpiTel Bonbra v ['anbBanu

JIaGopaTopHbIie paGoTbI:

CospmaHKe rallbBaHH4eCKHX 3JIEMEHTOB U3 ITOAPYUHBIX CPEACTB.

ONeKTpUYecKHit TOK B JKUAKOCTSX CO3AAHMA «30II0TOTO KITFOUHKAY

Jlamria ¢ perymupyeMON SPKOCTHIO.

JeTeKTop JIKu.

ABTOMATHYECKHI YIIUHBIH (HOHAPE.

ABTOMATHUYECKHE OCBETHTEIH.

S hhRBDD =

3. Dnexmpomaznummeste f61eHun — 4 uaca
MarHuTHOe ToJIe B BelllecTBe. MarHUTHas aHOMaA. MarHuTHble Oypu. PasHOBHAHOCTH
3IEKTPOU3MEPHTETBHBIX TIPHOOPOB. PasHOBUAHOCTH SIEKTPOIBHTATEEH.



IgeMOHCT PalHm:

1. HarmagHocTh NMOBeJeHHA BEIeCTB B MarHUTHOM ITOTIE.

2. TlpeseHTaly O MaTHHUTHOM I10JIe 3eMIIH M O MAaTHUTHBIX OypsX.

3. JleMOHCTpalMs pasHOBHAHOCTEH SIEKTPOH3MEPHTENBHBIX ITPHOOPOB.
4. HarmagHocTh pasHOBHIHOCTEH SIIEKTPOABHT aTeNeH.

JlaGopaTopHbie padoThL:
1. HcenemoBaHne pasiHYHBIX STEKTPOM3MEPHTENbHEIX IIPHGOPOB.

4. Onmuyeckue aeeHus — 8 wacoe

HCTOYHHKHM cBeTa: TEMIOBBIE, TIOMHHECLEHTHBIC, HCKYCCTBEHHbIE. H3roTOBIEHHE KaMephl - OOCKypa H
HCCNIeZIoBaHNE H300paXeHHsa ¢ TIOMOIIBI0 MOAem. MHOTOKpaTHOe H300pakeHHe TpeAMeTa B HeCKOIBKUX
IDIOCKHUX 3epKalaX. M3TOTOBUTH TEPHCKON M ¢ €ro IOMOIBI0 IPOBEcTH HaOmiofeHHS. I[IpakTHuecKoe
HCIIONb30BaHHE BOTHYTHIX 3epKall. 3pUTENbHBIE HIUIFO3HH, ITOPOKAacMble TPEIOMIEHHEM CBeTa. MHpPaKH.
PasBHTHE BOINOKOHHOM ONTHKH. M CIIOIh30BaHHE 3aKOHOB CBETA B TEXHHKE.

JLeMOHCT palum::

PasmuyHbIe HCTOUHHKH CBETA.

Hzo6paxeHne mpeAMeTa B HECKOIBKHIX IITOCKHX 3epPKalaX.

Hzo0paxkeHne B BOTHYTBIX 3epKallaX.

Hcnonb30paHie BOTOKOHHONH OITHKH.

. YeTpol#icTBo oToarmaparon, KHHOTIPOEKTOPOB, KalleHJOCKOIIOB.

JIaGopaTopHbIe padoThbL:

1. HsrotoBleHHe KaMephl - 006CKypa H HCCTIeA0BaHNe H300paKeHH ¢ TIOMOIIBIO MOJEIH.

2. TlpakTHuecKOe TIpHMeHEHHE TITOCKHX 3epKail.

3. TlpakTH4ecKoe HCIONb30BaHHE BOTHYTHIX 3epKal.

4. M3roToBIeHHe MEPHCKOTa H HaOIMOAEHNA ¢ TIOMOIIBIO MOJEIH.

AN ol

5. Henosex u npupoda -4

ABTOMAaTHKa B Halllel Ku3HH. [[pUMephl HCTIONb30BaHHS aBTOMAaTHUECKHX YCTPOHCTB B HayKe, Ha
TIPOM3BOCTBE U B OBITY. CpeicTBa CBA3H. Pajro U TeneBHAcHHE. AMbTEpHATUBHBIE HCTOUHHKH SHEPT HH.
Byl snekTpoctaniit. HeoGXoaumMocTh SKOHOMHH IIPHPOIHBIX PECYPCOB H HCITOMb30BaHH s, HOBBIX
3KOJIOTHYHBIX U 0e30TacHBIX TeXHOIOrHi. Hayka u 6e301macHOCTD FOAEH.

Ig(&MOHCT PalHu:

1. poTOMATEPHAIIBI H CTAFBI IO TEME.

JlaGopaTopHble paGoThL:
1. UzyueHne qeiicTBHI CPeAcTB CBSI3H, PaO U TENEBUACHHUA.

TemMaTHYeCKHI IIAH

Ne Hassanue Tembl (pazgena) | Becero | U3 Hux DopMbI KOHTPOJIS
JacoB
Teopus NPaKTHKA
1 TernmnoBrle ABIEHHUA 8 3 5 HaOmoJeHHe
2 DONeKTPHYECKHE SBIEHIS 8 1 7 HaOIIOJeHHUe, ITPEe3eHTaI A
3 ONeKTpOMarHUTHbIE SBIeHNS | 4 2 2 TIpe3eHTaIus
4 OrnrHYecKHe ABIEHHS 8 4 4 HaOIMmoAeHHe, TIPE3eHTalH s
5 YenoBeK U IpHpoAa 4 2 2 TIpe3eHT Al
6 TTogBeneHie HTOTOB 2k 2 BUKTOpPHHA
HUTOTO 34 12 22

3. TEMATHYECKOE IIJIJAHUPOBAHHUE

Ne | Hazganue Tembl | Becero | M3 Hux yvi dopmbl dopmbl
(pazgena) 4acoB OPraHm3a | KOHTPOJIA
Teo | mpak IHH
pHA | THKA 3aHATHH
1 TenJioBble 8 3 5 CaMOCTOATEIIHHO




AIBJICHH A (hOpMYITHPYIOT

1/1 | PasHooGpasmue TMO3HABaTENbHYIO 3a7ady. | Oecea
TETIIOBBIX SBIISHHI. YMEIOT ¢ TTOMOITBIO
TemnmoBoe BOITPOCOB AOOHIBATh
PacIIUpEHHE Tel. HEIOCTAIOIIYEO

172 | UsMeHEeHHd IIHHEL nHbopmarrro. Umeror 3KCIIEpH
TClIa IIpH HaBBIKH MEHT
HarpeBaHHH U KOHCTPYKTHBHOTO
OXTAKISHHH. OOTIEHHUS B MalbIX

1/3 | Tenmorepenayua rpyrmiax. HaOITIoIeH
Hab6mronenme Brifuparor kputepuu He
TETUTONPOBOAHOCTH JUIS CpaBHEHHS
BOZBI H BO3AYXA. (busHIecKHX TEl U

1/4 | TlmaBnenHue U (GH3HYECKIX SBTICHHH. 3KCTIEpH HaOIxoIe
OTBep/IeBaHHE. Crapsr yueOGHYIO 381124y | MeHT HEe
«OTImHBKA Ha OCHOBE COOTHECEHHS
r[apa(bp]}[o]goro TOr'o, YTO YK€ H3BECTHO,

COJIIaTHKA» H TOT'O, UTO CIIE

1/5 | HaGmromeHme 3a HEN3BECTHO. [IO3HTHBHO | HaGmrome
TUIaBICHHUEM JIbJla OTHOCATCA K TIPOIIECCY HHE

1/6 | McnapeHue u OOIIEHUS. Y MEIOT JTHCKY HabImoIe
KoHgeHcarus. Ot 3aaBaTh BOIIPOCHL. CHSI HHE
Yero 3aBHCHT YMeroT 060CHOBHIBATh
CKOPOCTB CBOH BHIBOJIBL U
HCTIAPEHHA YMO3aKITIOUSHH L.

KHUIKOCTH?

1/7 | BmaKHOCTB Oecega Tpe3eHTa
BO3IyXa Ha pasHbIX s
KOHTHHEHTAaX.

1/8 | Temmmopsie TIPOEKT TIpe3eHTa
JBHTATETH 1581
Oy IYIIETO.

2 DJIeKT pHYecKHe
ABJICHH S

2/1 | MuxpoMmp. YTIpaBIAIOT CBOSH Oecena
Mojenu aToMa, TO3HABaTEbLHOM H
CYIECTBOBABIIIHE yueGHOM JeaTeTbHOCTHIO
o Haygana XIX TTOCPENCTBOM

2/2 | Hctopusa TTOCTAHOBKH IIENEH, 3KCIIEPH Habmroze
OTKPBITHA H TUTaHUPOBAHHSL, MEHT HHE
JeHCTBUA KOHTPOJIA, KOPPEKIHH
ralbBaHHYECKOTO CBOMX JeHCTBHIL U
SIEMEHTA. OIEHKH YCTISTIHOCTH

2/3 | UcTopus cO3MaHHS ycBOeHHA. CPaBHHMBAIOT | SKCIIEPH HaOmoIe
anekTpohOpHOH CII0CO0 M Pe3ymbTaT MEHT HHe
MAIIHHBI CBOMX JEHCTBHIL ¢

2/4 | OmbITH BombTa. 00pasIioM — JIHCTOM 3KCIIEpH HaOmoe
ONMeKTpUYECKU COIIPOBOKIEHH L. MEHT HHE
TOK B OGHapyXUBarOT
SNMEKTPOIIHTAX OTKITOHEHHS.

2/5 | Jlamma ¢ O6ayMBIBAIOT TPHHHHBL 3KCIIEpH HaOmoe
peryImmpyemMoit OTKIIOHEHHH. MEHT HHE
APKOCTBIO. OcyIecTBIAOT

2/6 | JleTexrop IKH. CaMOKOHTPOIIb 1 3KCTIEpH HalImo e

B3aHMOKOHTPOIIb. MEHT HIte




2/7 | ABTOMATHYECKHIT SKCITEPH HaOIoIe
YIWYHBIH (HOHAPB. MEHT HHE
2/8 | ABTOMATHYECKHE 3KCIIEpH HaOIIxoIe
OCBETHTENH. MEHT HHE
3 DJIeKT POMArHHT
Hble ABJICHHA
3/1 MartuuTtHoe ToTIE B YIIpaBIgioT cBoeit Oecena
BEIIECTBE TMO3HaBaTEIbHOM H
3/2 | MarHuTHas yueOHON JeATeTbHOCThIO | Becenia
aHOMAIIH L. TTOCPENCTBOM
Mar"HuTHbie OypH. TIOCTAHOBKH IIETIEH,
3/3 | PasHOBHIHOCTH IITaHHPOBaHHA SKCIIEPUM | HAaOIFOAeH
SIMEKTPOU3IMEPUTET KOHTPOIIA, KOPPEKIHH eHT He
bHBIX ITPHOOPOB. CBOMX JEHCTBHUH 1
3/9 | PasHOBHIHOCTH OLICHKH YCIICIIHOCTH TIPOEKT TIpe3eHTa
SIEKTPOJIBHTa YCBOCHHA. Mg
Teneit. CpaBHHBAIOT CII0CO0 U
pe3yIbTaT CBOUX
JeHcTBHI ¢ 00pasiioM —
TCTOM COTIPOBOKICHHAL.
OGHapyXUBaIOT
OTKITOHEHHS.
OO0 yMBIBaIOT ITPHYHHBL
OTKIIOHEHHIA.
OcCyIecTBIAOT
CaMOKOHTPOIb U
B3aHMOKOHTPOJIb.
4 OnTHyeckne
ABJICHHS
411 HceTouHMKH cBeTa: YTIpaBIAIOT CBOSH Oecena
TETIIOBBIE, TIO3HABaTEIbHOM H
THOMHHECIIEHTHBIE. yueGHOM JeATenbHOCTHIO
TTOCPEACTBOM
4/2 | UsrotopieHue TTOCTAHOBKH IIENeH, 3KCIIEPH HaOIIroIe
KaMepHl - 00cKypa TDTaHHUPOBAHH, MEHT HHE
H HCCTIeOBaHue KOHTPOIISL, KOPPEKIHH
H300paXkeHuA ¢ CBOHUX AeHCTBHH U
TIOMOIITBIO MOJIETIH. OIIEHKH YCTISIIHOCTH
4/3 | MHOTOKpaTHOE YCBOCHHA. 3KCIIEpH Habmoae
n300paKeHHe Bergensror u MEHT HYE
TIpeMeTa B dopmynupyror
HeCKOIIBKHX TIO3HABATENbHYIO I[ETTh.
TDIOCKHX 3epKalax. Brigensror
4/4 | U3roTOBHUTH KOIIMYCCTBEHHBIE KCITEPH HaOIIroIe
TIEPHUCKOIL H € €r0 XapaKTCPHCTHKH MEHT HHE
TIOMOITIBIO 0OBEKTOB, 3aJaHHbIE
TIPOBECTH CIIOBaMH.
HAGIIOIEHIAL. [TpyHMaroT
4/5 | Ilpakrudeckoe TTOZHABATEIbHYIO IICTIb K [ KHHOIIO
HCIIONIb30BaHHe COXPaHAIOT €€ IPpH Kas3
BOTHYTBIX 3epKall. BBITTOITHEHHH Y‘ICGHBIX
4/6 | 3puTenbHBIE AetictBHil. OCO3HAIOT TIpe3eH
FUTTIOSHH, CBOH JeiicTBHI. UMeroT TaIHs
TTOPOKTAEMBIE HaBbIKH

TTPEJIOMIICHHEM

KOHCTPYKTHBHOT'O




cBeTa. Mupaxu.

OOINIEHHS B MalIbIX

4/7 | PaspHuTHE rpyImrax. KHHOTIO
BOJIOKOHHO¥ Ka3
OTITHKH.

4/8 | HcrmonpsopaHne 3KCIIEpH HaOIIxoIe
3aKOHOB CBETa B MEHT HHE
TEXHHUKE.

5 YenoBek H
npHpoa

5/1 | ABTOMaTHKA B CaMOCTOATETHHO TIPOEKT TIpe3eHTa
HaleH KHU3HH. (hOPMYTIHPYIOT 1151

5/2 | Pamiou TIO3HABATENbHYIO 3a7jauy. | KHHO
TETIEBHIEHHE. YMeroT (MM pasBUBAioOT) | MmoKas

CITOCOOHOCTH C

5/3 | AnbTepHaTHBHbIE TIOMOIIIB IO BOIIPOCOB TIpeseH
HCTOYHHKH JIOGBIBATH HEOCTAOIIYEO | Tarmma
SHepruu. Brst HH(POPMAITHIO
SIEKTPOCTAHIINN.

5/4 | Hayka ceromHs. Oecena, Tpe3eHTa
Hayka n TIPOEKT 1155
0e301aCHOCTh
TOJIEH.

6 Ilonsenenne BUKTOPHH
HTOTOB Ha




9 Knacc
Mporpamma BHeypoO4YHON AeATeNbHOCTM cocmoum u3 dsyx Yacmeli; «MexaHuKa, 2udpocmamuKa, mensosble

AeneHuUA» U «31eKmpoouHaMUKa, onMUKd, Aa0epHasa ¢pusuxka»

npegHasHayeH Ans ydawmxca 9-x Knacca, Bblbupalowmx npodunb obyyeHua B cTaplen LWKone. ITOT Kypc
yraybnseT u cuctematmMsMpyeT 3HaHMA yyawmxca 9 Knacca no ¢usmke n cnocobetsyeT ycnewHoi caave N'MA 3a
KYPC OCHOBHOWM WKOAbI. Kypc paccuntaH Ha 34 yaca, No 04HOMY Yacy B HeAENto.

MNoBTOpEHNE TEOPETUYECKMX BOMPOCOB KaXKAOro YpOKa COMPOBOXAAETCA 3a4aHMAMMW, KoTopble GopmMMpyloT
YMEHMA N HaBbIKW, TaKME KaK YMeHWe, aHa/IM3MpoBaTb, CPaBHMBATb, 0606LaTb; OpPraHM30BbIBaTb CBOIO pPaboTy;
CaMOCTOATENbHO COCTaB/IATb a/IFOPUTM PELUEHUA 3a4ad, BblAeNsATb [1aBHOE.

Mporpamma Kypca cocTaBiaeHa Ha ocHoBe degepasibHOTO KOMMOHEHTa rOCyAapCTBEHHOrO CTaHAapTa cpeaHero
(ocHoBHOro) obuiero obpasoBaHMA, 06A3aTENbHOTO MWHUMMYMA codepskaHua ¢usnyeckoro obpasoBaHUA U
paboumnx nporpamm ana obueobpasoBaTeNbHbIX WKO.

Bca nporpamma gennTtca Ha HECKOJIbKO pa3aenoB. 1-blit pasaen 3HaKOMMUT yyawmxca ¢ KaaccuduKaumein 3agad m
KoandbuKaumeln Ux no Temam MWUTOroBoW atrectaumu. OcTanbHble pasgesnbl 06y4yaloT ydyalmxca npuemam U
MeToZlaM pelleHunn 3aga4 us matepuanos MA yyawmxca 9 Knacca.

Mpu peweHnn 3aga4 No MexaHUKe, rTMapoCcTaTUKe, MOJIEKYSPHOM dU3MKe, obpallaeTcs BHUMAHUE Ha pelleHune
33434 Pas3/IMYHOM CNOXKHOCTM U HA HaKOMJIEHME OMbiTa peleHns 3agay. [aHHbI 31eKTUBHbINA Kypc sBAAEeTCA
CBOE0HPa3HbIM TPEHUHIOM AJ/151 MOATOTOBKM YUALLMXCA K pelleHunto, opopmaeHuto paboT 1 yMeHUIo NoJib30BaTbCA
cnpaBoYHoM AnTepaTypoit Ha NMA yyawmxca 9 Knacca.

Kypc co3gaeTt ycnoBua ans pasBUTUA PasIMUHbIX CNOCOBHOCTEN M NO3BONSAET BOCNUTLIBATb AyX COTPYAHNYECTB],
YBAXKMTE/IbHOTO OTHOLUEHWS K MHEHWIO OMMOHEeHTa. B xo4e M3yyeHUs OaHHOrO 3/IEKTMBHOIO Kypca ocoboe
BHMMaHMWE yaenserca Ha Pa3sBUTUE YMEHUI yyaluMXca pellaTb BblYUC/IUTENbHbIE, rpaduyeckme, KauecTBeHHbIe U
3KCMnepuMMmeHTasibHble 3a4a4u.

OcHoBHble yenu Kypca:

®  CO3JaHWe YCI0BUI ANA CaMOopeanm3aumm yyallmxca B npouecce yuebHom AeATeNnbHOCTH;
e yraybneHune Nosy4eHHbIX B OCHOBHOM KypCe 3HaHUM U YMEHWI;
® MOArOTOBKA y4YalLMXCA K UTOroBom atrectaumm B popme MNA.

3adayu Kypca:

e -yraybneHune, cuctemMatTMsauUmAa U pacliMpeHne 3HaHU No GU3nKe;
e - pOopMMPOBaAHNE OCO3HAHHBIX MOTUBOB YYEHUS;
® - yCBOEHME YyYawmMmmnca obLLmMX anropuTMoB peLleHns 3a4ad;
e - BbIpaboTKa HaBbIKOB UMBUIN30BAHHOIO O6LLEHMA.
B pe3ynbomame u3y4yeHus puU3uKU y4YeHUK 00miceH

3HaTb/NOHMMaTb

° cmbIca noHamuii: ¢M3M‘-IECKOE ABneHune, d)I/I3VI‘-IeCKI/I17I 3aKOH, BelLecCTBo, B3aMMOAeVICTBMe, 3N1EKTPUYeCKoe

none, MarHMTHoe nosae, BoJiHa, atTom, atToMHOeE A4P0, NOHU3UNPYHOLWKNE N3NYHEHUA,

° cmibicn 47U3UH€CKUX 8€/1UMUH: NYyTb, CKOPOCTb, YCKOpPEeHMe, mMmacca, NJOTHOCTb, CUNa, AaBsieHUe, MMmnynbc,
pa60Ta, MOLWWHOCTb, KNHETUYECKAA 3HEepPrmAa, NnoTeHUunasbHaAa saHEPIruAa, K03¢¢MLI,I/IEHT none3Horo ,D,eVICTBMH,

BHYTPEHHAA 3HEPrna, TemnepaTtypa, KO/IMYECTBO TENNOTbI, yaebHaA Ten10eMKOCTb, B/1Ia*KHOCTb BO34YyXa,



3J'IeKTpM‘-IeCKMI7I 3apAan, cCuna  SN1EKTPUYECKOro TOKa, 3/1EKTPUYECKOE HanpAaxXeHue, 3NeKTpundeckoe

conpoTmnsBneHue, pa60Ta M MOLUHOCTb 3/1EKTPUYECKOTO TOKa, q)OKYCHOE pacctoAHnE NNH3bI,

cmibicn ¢U3U‘I€CKUX 3aKoHos: [lacKana, Apxmmep,a, HbtoTOHa, BCEMUPHOTO TAroTeHMA, COXpPaHEHUA
nmMmnynbCa w MeXaHU4YecKom 9HEPIrnn, COXpaHEHUNA 3SHEPrMn B TeENNOBbIX MpouecCax, COXpPaHEeHUA
3N1EKTPNYeCKoro 3apAaga, Oma pgna y4acCTKa 3IIEKTpM‘-IeCKOﬁ uenu, ,ﬂ,)KOVﬂﬂ- NleHua , I'IpFlMOIWIHGﬁHOI’O

pacnpoCcTpaHeHNA CBETA, OTPAXKEHNA CBETAa,

ymeTb

onucblIeams U OBOBACHAMbL (pusuvyecKue A67AeHUA: PABHOMEPHOE MPSAMOJIMHENHOE AOBUXKEHWUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHOE ABUXKEHWE, Nepeaady AaBNEeHUN XKULKOCTAMM U rasamu, niaBaHue Ter,
MexaHW4Yeckne KonebaHua U BOAHbI, Anddy3nio, TeNI0NPOBOAHOCTb, KOHBEKLUMIO, U3yYeHUe, UCMapeHMe,
KOHAEHCAUMIo, KWUMNeHue, MNAaBAEHWE, KPUCTANIM3aumMio, 3SNeKTpU3auuio  Tes, B3aumoaeincreue
9NEKTPUYECKUX 3apAa0B, B3aUMOAENCTBUE MAarHUTOB, AEeNCTBME MArHMTHOIO NOJIA Ha NPOBOAHUK C TOKOM,

Tenaosoe ,a,eﬁcmme TOKaQ, 3INIEKTPOMATrHUTHYO MHAYKLUIO, OTPa*XeHue, npenomaneHne n gucnepcuto CBeTa,

ucnone3oeame ¢pusuveckKue npubopel U UsmepumesnsHbie UHCMpPYMeHMbl 045 UsmMepeHus (huau4ecKux
8e/UYUH: PacCTOAHMA, NPOMEXKYTKA BPeMEHU, Macchbl, CUAbI, AaBNEeHWUA, TEMNepaTypbl, BAAXKHOCTA BO34YXa,

CU/Ibl TOKA, HaNpAXeHUA, INEKTPUYECKOTo CONPOTUBIEHUA, pa6OTbI N MOLWHOCTU 3/1EKTPUYECKOTIO TOKa;

npedcmasnames pe3ynbsmamsl usmepeHuii c nomow,bio mabnuy, 2paguKos u ebiAeaamMb Ha 3moli ocHoae
amMnupu4ecKue 3a08UcUMOCmu: NyTN OT BPEMEHW, CU/bl YNPYFrOCTU OT YAJIMHEHUA NPYMKUHbBI, CU/bl TPEHUA OT
CUbl HOPMANbHOTO AaBAeHUA, nepuoaa KonebaHnin MasTHUKA OT A/IMHbI HUTK, Nepuoaa KosebaHui rpysa
Ha MPYMKMHE OT MAcCChl FPy3a M OT KECTKOCTM MPYKMHbI, TEMNEpPaTypbl OCTbIBAIOWErO Tesa OT BPEMEHMU,
CW/Ibl TOKA OT HaMNpPAMKEHUSA Ha yYacTKe LLenu, Yrna oTparkeHus oT yria nageHun cBeTa, yr/ia npesioMmaeHus ot

yrna nafieHus cBeTa;
abipaxcameo pe3ynbmamel usmepeHuli u paciemos e eduHuyax MexcdyHapodHoii cucmembi;

npueodumb npumepsl NpaKkmMu4ecKo20 Uucrios3oeaHus ¢U3U‘IECKUX 3HaHuUll o MexaHU4YeCKUX, TeNNOBbIX,

31EKTPOMATrHUTHbIX U KBAHTOBbIX ABNEHUNAX;
pewamo 3a0a4u Ha fnpuMeHeHuUe U3y4YeHHbIX ¢U3U‘IECKUX 30KOHO8,

ocywiecmenamos CAMOCMOAMENbHLIl MNOUCK UHEGOPMAUUKM  eCTECTBEHHOHAYYHOrO COAEPMKaHUA C
MCMONb30BaHNEM PaA3/IMYHbIX UCTOYHUKOB (Yy4eBHbIX TEKCTOB, CMPABOYHbIX M HAaYy4YHO-NONYAAPHbIX U3L4AHUNA,
KOMNbIOTEPHbIX 633 AaHHbIX, pecypcoB UHTepHeTa), ee 06paboTKy M npeacTaBieHMe B pasHbix Gopmax

(CJ'IOBeCHO, c nomMmoulbto I'pad)VIKOB, MmaTeMaTn4eCKMX CUMBO10B, PUCYHKOB U CTPYKTYPHbIX CXEM);

ucnonv308amoe nNpuobpemeHHble 3HAHUA U yMeHUA 8 NpakmuYeckoli deamenbHocmu u noscedHesHoli

MHCU3HU 0NA:



° obecneyeHua 6esonacHocTM B npouecce wWMCNO/Ib30BaHNA TPAHCMOPTHbLIX CpeAacTs, 3}'IeKTpO6bITOBbIX

NprMbopPOB, 3NEKTPOHHOM TEXHUKY;

. KOHTPONA 33 WCMPaBHOCTbIO 3/1IEKTPOMPOBOAKM, BOAOMNPOBOAA, CAHTEXHUKM W rasoBbix npubopos B
KBapTupe;

. paLUMOHaNbHOro NPUMEHEHUA MPOCTbIX MEXaHU3MOB;

° oLeHKM 6e3onacHOCTU paguaLmMoHHOro GpoHa.

CodepicaHue npozpammei:

1. BBogHoe 3aHATHe.-1 yac

2. OcHOBbI KUHEMATUKN — 4 yaca

MexaHn4yecKoe ABUKEHWNE, PaBHOMEPHOE U PaBHOYCKOPEHHOEe ABUXKeHUe, cBoboaHoe nageHue, KpUBOMHENHOe
ABUXKeHune.

3. OcHOBbI AUHAMMKMU - 6 YacoB.
3aKoHbl HbtoToHa. Cunbl B npupoae: cmna BCEMUPHOTO TATOTEHUA, CUA TAXKECTU, CUIA YNIPYTrOCTH, CUAA TPEHMUSA,
Bec TeNla, cnna Apxmmeaa.

4. Umnynbc. 3aKOH coxpaHeHMe umnynbca. MexaHnyeckasa pabota, MOLWHOCTb, 3Heprusa. - 3 yaca
Mmnynbc. 3aKoH coxpaHeHue nmnyabca. PaboTa, MOLWHOCTb, KUHETUYECKAA M NOTEHLUMAIbHAA SHEPruA, NoAHanA
MexaHW4ecKasa aHeprma. 3aKoH coxpaHeHua sHeprnm B mexaHuke. KM npocTbix MexaHU3moB.

5. Tennosble ABneHUA - 3 Yyaca

PacueT Konmn4yecTsa TennoTbl Npu TennoobmeHe. PacyeT KOAMYeCTBA TENNOTbI npwn pasinYyHbIX d)aBOBbIX
nepexopgax. YpaBHeHme Tennosoro 6anaHca.

YyebHO-TemaTUUYEeCKU NNaH.

Yactb 1
Ne Tema Kon-Bo Buapl aeatenbHoctn | MaaHUpyembliit Jata
n/n yacoB pesynbTaTt
1. 1. BBogHoe 3aHATHE lyac. PeweHwue 3agay no CamoaHanus
pasIMYHbIM 3HAHWI YMeHWUI
pa3sgenam GpU3nKu. N HaBbIKOB.
2.0cHOBbI KUHEMATUKKN 4uac.
2-3 PaBHomepHoOe 1 2yac. CocraBneHnue YcBoeHue
paBHonepemMeHHoe ABUXeHue Tabnunubl, anroputma u
M BeIMYMHDI ero OTparKaloLLen CBA3b | MPUMeEHeHUe
XapaKTepusytoLine. mexay ero ana
KMHEeMaTU4YeCKumm pelieHma 3agau
Be/IMYMHAMMU, no KMHemaTuKe.
coCTaBneHue
anNropuTMa pelueHus
33434 Ha
KMHEeMaTUKYy.




4 [BuxKeHne Tena no sepTMKanm 1 yac MpumeHeHne YmeHue
noA AeNCTBMEM CUNbI TAXKECTHU. anropuTma no HaxoAuTb Mo
KMHeMaTuKe ans anroputmy
3TOro BUAA KMHEMaTUYeCKK
ABUXeHunA. € Be/IMUYMHBI.
.5. KpuBoAMHENHOE ABUMKEHUE 1yac CocraBneHune YmeHune
Tabnuupbl, Haxo4MTb
OTpa’KaloLLen CBA3b | KWHEMATUYECKHM
mexay € BEe/INYUHBI.
KMHEeMaTUYeCKumm
BEe/INYMHAMMU NpuU
OBUXKEHUN No
OKPYXKHOCTU.
3. OCcHOBbI AUHAMMUKMWN. 6 yacos
6. 3aKoHbI HbloToHa. 1 yac PeweHune YMmeHune
KQueCTBEHHbIX U Haxo4uTb
pacyeTHbIX 3a43ay. paBHOAENCTBYO
wyto
HECKOJIbKUX
cun.
7-8 | Cunbl B Nnpupoae. 24ac. MNocTpoeHune YMmeHune pelwaTb
BEKTOPOB CUJI, 334a4M Ha
OEenCcTBYHOLWMNX Ha HaxoXaeHune
TeNOo, HaXxoXaeHne CUA: YNPYrocTy,
NPOEKUUI 3TUX CUA, | TPEHUSA, Beca
HaxoXaeHwe cMa no | Tena,
dopmynam. BCEMMUPHOTO
TAroTeHus,
CUIbl
Apxnmepa.
9. [BuxeHne noa gencrsmem 24ac. PeweHwne 3agay ¢ YmeHue
HECKObKUX CU. npumeHeHnem HaxoAuTb
anroputma. OVHamuyeckue
BE/IMYMHBI NpU
paBHOYCKOPEHH
OM JBUMKEHUU.
10. ATmocdepHoe aaBneHue. 1 yac. PeweHune 3agay Ha YmeHue
fmapocraTnyeckoe AaBneHue. onpegeneHue HaxoAuTb
Coobuwatowwme cocyabl. BbICOTbI CTO/16a B aTmocdepHoe
coobwatowmxcsa AasneHue no
cocyaax. XUOKOCTHOMY
6apomeTpy.
11. Cuna Apxmmepga, ycnosume lyac PelweHune 3apay Ha YmeTb HaxoauTb
nnaBaHuA Ten. ycnoBue nnasaHue NAOTHOCTb TenN,
Ten., HaxoXAaeHua BeC rpysa
Beca Tena B HaxoAALNXCA B
KNOKOCTW. XUOKOCTH
4.3aKOHbl COXpaHeHUA B 3 yaca.




mexaHuke.

12. Mmnynbc. 3aKOH coxpaHeHue 1yac PeweHwue 3agau ¢ YMeTb HaxoguTb
Mmnyabca. npumeHeHnem CKopocTu Ten
anropuTma. npu abcontotTHO
Heynpyrom
yaape.

13. PaboTa, MOLWHOCTb, 3HEpPrUA lyac MNocTpoeHune YmeHus
Tabnnupl, yCTHbIE HaXo4MTb CBA3b
coobuieHums. mexay

9HepreTMyecKkn
MU BENNYUHAMM
14. MpocTtbie mexaHusmol. KM 1 vac. MNosTOpeHue YmeHune
MEeXaHU3MOB. TeopeTnyeckoro Haxo4MTb
martepuana. paboty n KMNA
MpeseHTauun. MEeXaHU3MOB.
5. Tennosble aBneHuUA. 3 yaca
15. Pacuet Konn4yecTsa TennOThHI 1yac CocraBneHue YMmeHune
npu TenioobmeHe. Tabnuupl, BOCNpPOU3BOAMT
HaXoXaeHune b TabsiMuy no
KOMYeCcTBa Tena0Tbl | MamMATU U
npu Ten006meHe U | NpMBOAUTL
NoCTpoeHune npumepbl gns
rpaduKoB npouecca. | KaxKaoro ciy4as
TENnNoBbIX
npoLeccos.
16. PacueT Koin4ecTBa TenaoThl B 1yac CocraBneHue YmeHune
Pa3NYHbIX Npoueccax. Tabanupl ana BOCMNPOM3BOANT

HaXoXAeHuA b Tabanyy no

KOJINYeCTBa TeNAOTbl | NAMATU U

npu ¢$a3oBbIX npmMBoOANTb

nepexogax no npumepsbl 4na

dopmynam. KaXAoro c/y4as
TEennoBbIX
npoLLeccos.

17. YpaBHeHWe Tens0Boro PacnpocTtpaHeHue MpumeHeHue

6anaHca. 3aKOHa COXpPaHeHMa | ypaBHeEHUA
3HEeprum Ha TEnn0BoOro
Tennosble Npouecchbl | 6anaHca K
peLleHno
3agau.

CodepicaHue 2 Yacmu npo2pammel

1.

KonebaHua 1 BonHbl. — 3 Yaca

CB0O6OAHbIE U BbIHYKAEHHbIE KonebaHus. FapmoHnyeckue KonebaHus. MaTtemaTUYeCcKUin U NPYHRUHHDBIN

ManATHUKW. BoaHbI. 3BYK.

dneKTpnyeckme ABaeHnA — 6 Yacos.

dNeKTpmUsaumna Ten. dNekTpuyeckoe nose. NoctpoeHme anekTpuYecknx uenei. NMocTosaHHbIN
3NeKTPUYECKMI TOK. 3aKoH OMa gns yyacTKa uenu. PaboTa 1 MOLLHOCTb TOKa. 3akoH [xoyns — fleHua.

CoeanHeHue NpPoBOAHWNKOB.
MarHutHble aABneHma — 3 yaca.

Cuna Amnepa. Cnna JlopeHua, aNeKTPOMarH1Tbl, 31eKTPOMarHMTHaA MHAYKUMA, I'IepeMeHHblﬁ TOK.




4. OnTtuyeckne apneHma — 4 yaca.
OTpakeHue u npenomaeHue ceeta. JInH3bl. MNocTpoeHne n306paxkeHUn B iMH3ax. PoToannapaT v apyrue
onTuyeckme npmnbopol.

5. JlabopaTopHble paboTsl - 3 yaca.

Yacme 2
Tema Kon-so Bugbi MnaHnpyembin
yacos [EeATeNIbHOCTU pesynbrart

1. Kone6aHusa v BOJHbI. 3 vaca

1. CB06OAHbIE U BbIHYXAEHHbIE 1yac CoctaBneHue YmeHua pasnnyatb u
KonebaHus. Tabnuupl, npMBOANTL NPUMEPbI

oTpakatoLlen cBOBGOAHbIX U
pasnnyne BbIHYXAEHHbIX
CBOOOAHbIX U KosiebaHui.
BbIHYXEHHbIX

KonebaHui.

2. FapMmoHuyecKkme KonebaHus. 1yac MocTpoeHune u YMmeHue pewatb
MaTemaTnyeckmi u yTeHue rpadmKa | 3a4aum Ha
NPYXUHHbIA MaATHUKM. rapMOHMYECKUX | HaxXOXKAeHue

KonebaHwui. nepuvoga, 4acTtoTbl
KonebaHuin ns
rpaduKka u no
YypaBHEHWIO
KonebaHui.

3. BonHbl. 3BYK 1yac CoctaBneHue YmeHue pelwwaTb
Tabanybl. 334344 Ha
Onpepenexune HaxoXaeHue
33aBMCMMOCTH nepuvoga, 4acToTbl
CKopoCTH KoNnebaHnn n ANnHbI
BOJIHbI OT BOJIHbI.

YacToTbl U

nepuopaa

KonebaHui.

2. dneKTpuyecKkue ABNEHUA. 6 vac

4. dneKTpu3aumAa Ten. luac MNosTOpeHue YmeHuna npusoaunTb
dneKkTpuYyecKkoe nore. 3/IeKTpm3aLLmnm npumepbl
dneKTpockon. Ten W 3aKoHa 3/IEKTPUYECKMX

COXpaHeHuA ABNEHUI U NPUMEHATb
3apaga. 3aKOH COXpaHeHuA
CeoiicTtBa 3/IeKTPUYECKOro
3NEeKTPUYECKMX | 3apAaga.

cun.

5. MOCTOAHHbLIN 3NEKTPUYECKUI luac MNocTpoeHune YmeHune
TOK. 3aKoH Oma an1a yyacTka obobLatoLLeit BOCMPOM3BOAUTD
uenu. Tabanupl Tabnuuy n pewaTtb

3agaumn c
npuUMeHeHnem
Tabauupl.

6. PaboTa 1 Mo HOCTb TOKa. luac HaxoxaeHune YmeHue




3aKkoH [xxoyna-NleHua. 3HepreTMYecKknx | BOCMPOU3BOAUTD
napameTpos 3aKoH [xoyna-JleHua
SNEeKTPUYECKOro | U NPUMEHATb ero nNpwm
TOKa. peleHnn 3aaau.

7-8 | CoeanHeHMA NPOBOAHUKOB. 24aca CocTtaBneHue BocnpoussegeHue
Tabauubl Ha 3aKOHOB
3aKOHbI nocnefoBaTENbHOIO U
nocnegosartesnb | NapannenbHoro
HOro u coeINHeHuA,
napanfieNbHoOro | pelleHue 3agay.
coeauHeHuA.

7. MarHuTHble ABNEeHUA. 3vaca.
9. N306parkeHne MarHUTHbIX lyac 0606LLeHHble YcBoeHue
nonei. Cuna Amnepa. dbopmynbl 3-Ha onpeaeneHuns
Amnepa. /IuHuu | HanpasaeHUe cun u
MarHUTHOM BEKTOPA MarHUTHOM
NHAYKLUMW. WMHAYKLMW.
10. DNeKTpoOMarHuTbl, luac DNeKTpOMarHnT | YmeHue BblaenAatb
3NEeKTPOMArHMTHaA MHAYKUMA. bl U UX ABNEHne
npUMeHeHue. 3/1eKTPOMArHUTHOM
MpakTuyeckoe WHAYKUMWK, 3HaTb
npumeHeHue 061acTv NpumeHeHuA
3/IEKTPOMATHUT | 9N1EKTPOMArHUTOB.
HOM MHAYKLUMW.

11 lepeMeHHbI TOK. luac CoctaBneHue YmeHuna onpeaenatb
Tabanybl Ha nepuvog, amnanTygy u
napameTpbl 4YacToTy NepeMeHHOro
nepemeHHoOro TOKa Mo rpadwmky.
TOKa.

8. OnTuuecKue ABNEHUA. 4 vyaca

12. OTpaxeHne cBeTa. luac N306parkeHne YmeHune cTpouTb
nyyen, n3obparkeHne
nocTpoeHue npegmeTa B NJ10CKOM
n30bparkeHnit B | 3epkane.
3epkane.

13. MpenomneHune ceeta. lyac Ncnonb3oBaHue | YmeHMe HaxoauTb U
3- Ha CTPOUTDb YI/Ibl NafEHUA
npeaomaeHus W NpenomaeHus.
cBeTa.

14. | JinH3bl. MocTpoeHue luac CoctaBneHue YmeHue

n306pakeHuU’ B INH3AX. Tabvubl Ha BOCMPOM3BOAUTD
BUAbI Tabanuy.
n306parkeHni B
NINH3ax.
15. doToannapart u gpyrue luac OnpepeneHue YmeHue
onTuyeckue npmbopbl. Xo4a ny4yen B BOCMPOU3BOAUTD XOL,
ONTUYECKUX Nyyelt B ONTUYECKUX




npubopax. npubopax.

NabopartopHble paboTbl. 3uaca

Nutepatypa gna y4yeHUKOB
1. CrenaHosa I'.H. C6opHUK 3aaa4 no ¢oumsuke/ I'.H. CtenaHosa. — M.: NpoceeweHne, 2018.
2. JlykawwuK B.U. C6OPHMK LWKObHbBIX ONIMMMANAAHBIX 33434 No ¢du3unke ana 7-9 knaccos
0611eo0bpa3oBaTenbHbIX yupexaeHunit/ B.U.Jlykawuk, E.B. MBaHoBa. — M.: MpocselleHne, 2017.

Nutepatypa ans yuutena

1. AranoB A.B. ®u3uka BOKpYT Hac: KaueCTBEHHbIE 3a1auu 1o gusuke/ A.B.Aranos. — TM.:[lom

nejgaroruku, 1998.

2. Kabapaun O.®. COOpHUK SKCIEPUMEHTAIBHBIX 33JaHUH U IPAKTHYECKUX PabOT mo (usuke/
O.®.Kabapaun.-M.: ACT, actpens 2005r.

3. Manunun A.H. COopuuk Bonpocos u 3aja4 no ¢usuke/ A.H. Manunun. — M.: [IpocBemienue,
2002.



9. UndopManiMOHHO — MeTOAMYECKOE 0O0ecriedyeHue

BHeypouHast esTenbHOCTh IIKOJBHUKOB. METOMMYECKU KOHCTPYKTOp: mocoOue i yuurtens/
J.B. I'puropses, I1.B. Crenanos. — M.: Ilpocsemenue, 2011. — 223 c. -. (CtanmapTsl BTOPOTrO
TIOKOJICHUS).

BaeypouHas nestenbHOCTh. [IpuMepHBIi 11aH BHEYPOUYHOU JEATEIBHOCTH B OCHOBHOM IIKOJIE:



10.

11.

12.

13.

14.

15.

16.
17.

nocobue mis yuurens/. B.II. Crenmanos, I.B. I'puropses — M.: IIpocsemmenune, 2014, — 200 c. -.

(CtanmapThl BTOPOTO MOKOJICHHS).
PaGoure mnporpammel. ®usuka. 7-9 kmaccel: yueOHO-MeToaMueckoe mocodue/coct. E.H.
Tuxonosa.- M.:Jlpoda, 2013.-398 c.
@denepanbHbIl  TOCYIApPCTBEHHBIH CTaHAApT O0OMmEro o0pa3oBaHUS BTOPOTO TOKOJICHUS:
nesTeabHOCTHBIM moaxon [Tekcr]: Meromuueckue pekomenmanuu. B 3 4. Yacte 1/
C.B.AnannueBa; mox o6mi. Pen. T.D.EcenkoBoii, B.B. 3apybunoii, aBt. Berym. Cr. B.B.
3apyouna — YabsHosck: YUIIKITPO, 2010. — 84 c.
3anumarenbHas ¢pusuka. [lepensman .M. — M. : Hayka, 1972.
Xouy 0b1Th KynmuOunsivm. Dnbmanckuiit 1L.U. — M. : PUL] MK/, 2002.
Odusuka st yBieueHHbIX. Kubanbuenko A.S., Kubambuenko U.A.— PocroB H/Jl. : «Denukcy,
2005.
Kak crarp ydeHbiM. 3aHsaTus mo ¢usmke mis crapiiekiaaccHukoB. A.B. Xyropckuit, JI.H.
Xyrtopckuit, 1.C. Macno. — M. : 'moGyc, 2008.
OponTanpHbie Tab0opaTopHble 3aHATHS 1O ¢Gu3uke B 7-11 kimaccax o001meo0pa3oBaTebHBIX
yupexxaenuit: Kuwra mis yumtens./mox pen. B.A. Byposa, I'.I. Hukudoposa. — M.
[Ipocsemenue, 1996.
deepanbHbIi TOCYIAPCTBCHHBIN 00pa30BaTeIbHbINA CTaHIAPT [DIEKTPOHHBINA pecypc]. — Pexxum
nocryna: http://standart.edu/catalog.aspx?Catalog=227
Caiit MunucrepcTBa obpa3zoBanus U Hayku Poccuiickoit ®@enepannu// opuMaibHbIA calT. —
Pexxum nocryma: http://munoOprayku.pd/

Meroauueckas ciyx0a. MzmarensctBo «BMHOM. JlaGoparopust 3HaHHD» [DIIEKTPOHHBINH
pecypc]. — Pexxum noctymna: http://metodist.lbz.ru/

Urposast nporpamMma Ha aucke «Jlpakomia u 3aHnMmarenbHas Gusuka» [DIeKTpoHHBIN pecypc]. —
Pexxum noctyma: http:// www.media 2000.ru//

Pa3BuBaromye JIEKTPOHHBIC UIPbl «YMHUKH — U3y4aeM IUIAHETy» [DJIeKTpOHHBINA pecypc]. —
Pesxxum noctyma: http:// www.russobit-m.ru//

Astopckas mactepckast (http://metodist.l1bz.ru).

AnroputMmel periieHus 3a1a4 o ¢usuke: festivai.lseptember.ru/articles/310656

dopmupoBaHHe yMeHHH y4ammxcs pemaTth Qusnmdeckme 3amaum: revolution. allbest.

ru/physics/00008858 0. html
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