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IHosicuuTeabHAA 3aNMCKa
Hanpasnennocts nporpamMmel - udposas nadopatopus YpoBeHb IPOrpaMMsbl - 6a30BbIiA. Bo3pacT
obyuaronuxcs: ot 13 net g0 14 net. Cpok peaimzanuu IporpamMmmsl: 1 To.
Pabouas mporpamma 3aHSATHII BHEYpPOUHOH aAesTenbHOCTH MO (usnke «Du3nKa BOKPYT Hac»
NpeaHa3HayeHa I OpPraHM3alldd BHEYPOUHOH JAesITeNIbHOCTH oOydarommxcs 8 kimacca MBOY
«COUI umenu Kapna Mapkcay.
Peanuszaunus nporpamMmMsbl o0ecrie4nBaeTCsi HOPMATHBHBIMU JOKYMEHTAMU:
®enepanbHbIil 3ak0H OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B
Poccuiickoit denepanum» (¢ u3M. u J101., BCTyI. B cuiy ¢ 01.09.2020).
[Nacopt HatmoHaneHOTO TpoekTa «O6pazoBanue» (yrB. npesuauymom Cosera npu [Ipesunenre
P® 1o crparernueckoMy pa3BUTHIO U HALIMOHAJIBHBIM IIPOEKTaM, IIPOTOKOI OT 24.12.2018 Ne 16)
MeTtoauueckre peKOMEeHIalluu 10 CO3AaHMI0 U (PYHKIMOHUPOBAHUIO B 00I11€00pa30BaTEIbHBIX
OpraHMU3aIMsIX, PACIIONIOKEHHBIX B CEJILCKOM MECTHOCTH U MaJIbIX FOpPOJIaX, HEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKOM HarpaBieHHocTel («Touka poctay) (Y TBEpKICHBI
pacniopsbkenreM MunuctepcTa npocenieHus Poccuiickoit @eneparuu ot 12 auBaps 2021 r. Ne P-
6)
Metoauyeckie pPEeKOMEHIAIMHM TI0 CO3JaHUI0 W (PYHKIMOHHPOBAHHIO JETCKUX TEXHOIAPKOB
«KBanTopuym» Ha 6a3e 0011e00pa3oBaTeIbHBIX OpraHu3anuii (yTB. pacnopshkeHneM MUHUCTEpCTBA
npocseiieHus Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4).

BHeypouHast 1esTeIbHOCTb SIBJII€TCSI COCTAaBHON 4acThi0 00pa30BaTeIbHOIO Mpoliecca U OJHON U3
¢dbopM opranuzanuu cBOOOJHOTO BpeMeHu olyuaromuxcs. B pamkax peanuzanuun ®I'OC OO0
BHEYPOYHasi AEATEIbHOCTD - 3T0 00pa30BaTesIbHAs 1eATeNIbHOCTh, OCYIIECTBIsIEMas B popMax,
OTJIMYHBIX OT YPOUHOU CUCTEMbl O0yUCHHMsI, U HAIIPABJICHHAs HA JOCTH)KEHUE IJITAHUPYEMBbIX
Pe3yJIbTaTOB OCBOEHUS 00pa30BaTEIbHBIX POrPaMM OCHOBHOIO 00111ero oOpa3oBanus. Peanuzanus
paboyeil mporpaMMbl 3aHATUN BHEYPOUHOU IEATENBHOCTH 1O ¢pu3nke «DPu3uka B 3a1a4ax u
JKCIIEPUMEHTAX» CIIOCOOCTBYET 00IIEMHTEJIEKTYaJbHOMY HAIIPABJICHUIO Pa3BUTHUIO JTUUYHOCTH
oOydaromuxcsi 8 KJ1accos.

dusnueckoe 00pa3oBaHUE B CUCTEME OOILEro M cpelHero 00pa3oBaHus 3aHUMAET OJJTHO U3 BEAYIIUX
MecT. SIBisisich PyHITaMEHTOM Hay4YHOIO0 MUPOIIOHUMAHHUs, OHO CIIOCOOCTBYET (POPMUPOBAHUIO
3HaHUI 00 OCHOBHBIX METOJaX HAYYHOT'O MO3HAHUS OKPYXKAIOIIEro Mupa, pyHIaMeHTalbHbIX
HAYYHBIX TEOPUH U 3aKOHOMEPHOCTEH, GOPMHUPYET Y yUHallluXcsl yMEHUS HCCIe10BaTh U OObICHATh
SBJICHUS IPUPOJIBI U TEXHUKH .

Kak mkonpHbIN IpenMeT, pusuka o01a1aeT OrpOMHBIM T'YMaHUTapPHBIM OTEHIIMAIOM, OHA aKTUBHO
(bopMupyeT UHTEJUIEKTYyaIbHble U MUPOBO33pEHUECKHE KauecTBa JIHYHOCTH. Juddepenmans
npeJoiaraeT Takylo OpraHu3aluio mporecca 00y4eHust, KOTopas yYuThIBA€T WHIANBUAYaIbHbBIE
O0COOEHHOCTH YYallluXcsl, UX CIIOCOOHOCTH U UHTEPECHL, TMUYHOCTHBIN onbIT. Juddepenunanus
o0yuyeHus (hu3MKe MO3BOJISIET, C OHOM CTOPOHBI, 00ecTIeYnTh 6a30BYIO MOATOTOBKY, C JPYTOM —
YJIOBJIETBOPHUTH MOTPEOHOCTH KaXKJOT0, KTO MPOSBIIET MHTEPEC M CIOCOOHOCTHU K MPEAMETY U
BBIXOJIUT 32 PAMKH M3Y4eHUS! (PU3UKHU B IIKOJIEHOM KypCe.

Pasznea 1.Ilnanupyembie pe3yJibTaThl 0CBOEHHS Kypca.
,Z[OCTI/I)KGHI/IQ IIaHUPYEMBIX PE3YJIBTATOB B OCHOBHOM IITKOJIE IMPOHUCXOJUT B KOMIIJIICKCE

HCIIOJIb30BaHUs YETHIPEX MEKIUCIMILIMHAPHBIX yueOHbIX nporpamm («DopmupoBaHue
YHUBEPCAJIbHBIX YUeOHBIX AercTBUil», «@opmupoBanne UKT-komneTeHTHOCTH 00y4aromuxcs,



«OCHOBBI Y4€OHO-MCCIIEIOBATEIBCKON U MMPOSKTHOMN ACATEIHHOCTHY, «OCHOBBI CMBICIIOBOTO
YTEHUS U PabOTHI C TEKCTOM») M YIEOHBIX TTPOTPAMM IO BCEM MPEaMETaM, B TOM YHCIIE IO
¢buzuke. [Tocie n3yueHnus nporpaMMbl BHEYPOUHOU nesaTenbHOCTH «Du3uka B 3a7a4ax u
AKCTIEPUMEHTaX» 00yJaroITHUeCs:

CHUCTEMATU3UPYIOT TEOPETUUECKUE 3HAHUS U YMEHUS 110 PEIICHUIO CTaHAAPTHBIX, HECTAHJAPTHBIX,
TEXHUYECKUX U OJIMMITUAIHBIX 33/1a4 Pa3IuYHbIMU METOJAMU;

BBIPA0OTAIOT WHANBUAYATBHBINA CTHIb PEIICHUS PU3NICCKUX 3a]1a4.

COBEPIIICHCTBYIOT YMEHHSI HAa IPAKTUKE TIOJIB30BATHCS PUOOpaAMU, POBOTUTH H3MEPECHUS
(bU3UYECKUX BEIUYUH (OMPEISIATh IIEHY JIeJICHUS, CHUMATh MTOKa3aHus, COOJII0IaTh MTpaBuia
TEXHUKH 0€30I1TaCHOCTH);

Hay4arcs MoJb30BaThCs MPUOOpaMH, C KOTOPBIMH HE CTAJTKMBAIOTCS HAa ypoKaX (PH3UKH B OCHOBHOM
IIKOJIE;

pa3paboTaroT U CKOHCTPYUPYIOT MPHOOPBI M MOAEIH JUIA MOCTeNytonell paboTsl B KaOuHeTe
bu3HKH.

COBEPILIECHCTBYIOT HABBIKM MUCbMEHHON M YCTHOM PEYH B MPOIECCe HAMCAHUS
HCCIIEIOBATEIBCKUX PA0OT, HHCTPYKIIMH K BBITTIOJIHEHHBIM MOJAETISIM U IPUOOpaM, Ipu
BBICTYIJICHUSAX HAa HAYYHO - IPAKTUIECKUX KOH(EPEHIUAX PA3TUIHBIX YPOBHEH.

OIIpEICTIAT AajbHEHIIee HAPaBICHUE Pa3BUTHS CBOMX CIIOCOOHOCTEH, chepy HayIHBIX
MHTEPECOB, ONPENIENISATCS ¢ BHIOOPOM JAIbHEHIIIEr0 00pa30BaTeIbHOr0 MapuIpyTa, AalbHEHIIero
npoduis 00ydeHus B CTapIIeii mKoJe.

Ilpeomemnvimu pesynvmamamu NporpaMMbl BHEYPOUHOH J1E€ATEILHOCTH SBIISIOTCS:

YMEHHME I10JIb30BaThCsl METO/IaMU HAyYHOTO [TO3HAHUS, IPOBOIUThH HAOIOCHUS, IJIAHUPOBATh U
IPOBOJUTH SKCIIEPUMEHTHI, 00padaThIBaTh pe3yIbTaThl H3MEPEHUH;

HAY4YUTHCS MOJIb30BATHCS U3MEPUTEIBHBIMU ITpUOOpaMH (BECHI,

aMIIepMETP,BOJILTMETP, TEPMOMETP), COOUPATh HECIOKHBIE SKCIIEPUMEHTANIbHbBIE YCTAaHOBKH IS
IIPOBEJEHUS MPOCTEUIINX OIBITOB;

pa3BUTHE HJIEMEHTOB TEOPETHUECKOTO MBIIIUIEHUS] Ha OCHOBE (DOPMUPOBAHMS YMEHUIN
yCTaHaBIMBaTh (DAaKThI, BHIJEIATH IJIABHOE B U3yYaeMOM SIBJIEHUH, BBISBIISATH
NPUYMHHOCIIEACTBEHHBIE CBSI3U MEX]ly BEIMYMHAMM, KOTOPBIE €r0 XapaKTePU3YIOT, BHIABUTATh
TUIOTE3bl, POPMYIUPOBATEH BHIBOIBI;

pa3BUTHE KOMMYHHUKATUBHBIX YMEHUI: TOKJIAAbIBAaTh O Pe3yabTaTaX dKCIEPUMEHTa, KpaTKo U
TOYHO OTBEYaTh Ha BOIPOCHI, UCIOIb30BaTh CIIPABOYHYIO JINTEPATYPY U APYTrUe HCTOUHUKHU
uH(pOopMaLUu.

Memanpeomemnvimu pe3yivomamamu NporpaMMbl BHEYPOUHON JESTENbHOCTH SBIISIOTCSA:
OBJIaJICHNE HaBbIKAMU CaMOCTOSITEIIbHOTO IIPUOOPETEHHSI HOBBIX 3HAHUM, OpraHU3aluu yu4eOHON
JeSITENIbBHOCTH, TOCTAHOBKH LieJIeH, IIIaHUPOBAHMSI, CAMOKOHTPOJIS M OLIEHKU Pe3yIbTaTOB CBOEH
JEeSTeIbHOCTH, YMEHUSIMU MIPEIBUIETH BO3MOKHBIE PE3YJIbTaThl CBOUX JICHCTBUI;
nproOpeTeHue OMbITa CAMOCTOSATEILHOTO MTOMCKA aHalTu3a U 0TO0opa MH(OpMAIMK C
UCIIOJIb30BAaHUEM Pa3IMYHBIX UCTOYHUKOB M HOBBIX WH(OPMALIMOHHBIX TEXHOJIOTUN IS peIIeHUs
9KCIIEPUMEHTAIIBHBIX 3a71a4;

dbopmHpoBaHUEe YMEHH paboTaTh B IPYIINE C BHIIOTHEHUEM PA3IMUHBIX COLIMATIBHBIX POJIEH,
MPEJICTaBIISATh U OTCTAUBATh CBOM B3IVISAJIbI U YOEXKIECHUS, BECTH IUCKYCCHIO;

4. oBia/ieHNe SKCIEPUMEHTATbHBIMU METOJJaMH PEIICHUS 3a/1a4.

JIuunocmuvimu pesynomamamu IporpaMMbl BHEYPOUHOH 1€ATEIbHOCTHU SBISIOTCS:



1. chopMHpPOBAaHHOCTh TIO3HABATCIBHBIX HWHTEPECOB, HMHTE/UICKTYAIBHBIX W TBOPYECKUX
CIOCOOHOCTEH yUarmxcs;

2. CaMOCTOSTEIBHOCTh B IPHOOPETCHUM HOBBIX 3HAHUH M MPAKTUICCKUX YMCHHIA,

3. npuoOpeTeHHE YMEHHS CTaBHTh Iepe]l COOOM Mo3HaBaTeIbHBIC 1ICJIH, BBIIBUTATh
THIIOTE3BI, I0Ka3bIBaTh COOCTBEHHYIO TOUKY 3pEHHS;

4. npruoOpeTeHHE MOJIOKHUTEIHFHOTO SMOIIMOHAIBHOTO OTHOIICHUS K OKPYXKAIOIICH IPUPOE U
camMoMy ce0e Kak 4YacTH IPUPOIBIL.

Pasznen 2.Coaepxanne Kypca BHEYPOUHOI AeSITeJIbHOCTH ¢ YKa3aHueM (GopM opraHu3aunnu u
BU/I0B J1eITeJIbHOCTH.

Onupasich Ha UHAMBHUAYaJIbHbIE 00pa30BaTeIbHbBIE 3aIIPOCHI U CIOCOOHOCTH KaXKJI0T0 peOeHKa ,
IpY pean3anny MporpaMMbl BHEYPOUHOH JIEeSTENbHOCTH 10 pusnke «Du3nka B 3a1a4ax u
HKCIIEPUMEHTAX», MOXHO JIOCTUYh OCHOBHOM 11€JIM - Pa3BUTh y 00y4alOIIMXCs CTpeMJIeHHe K
AajibHelileMy caMoonpe/ie/IeHHI0, HHTeUIEKTYaIbHOI, HAYYHOH M NPAKTHYeCKO
CaMOCTOSITEJIbHOCTH, IO3HABATEIbHOM AKTUBHOCTH.

JlanHast mporpamMma mo3BosisieT 00y4armuMcss 03HAKOMHUTHCS ¢ METOJIMKOW OpraHU3aIiy U
MPOBEJICHUS SKCIIEPUMEHTAIBHO-UCCIEA0BATEIbCKOM IEATETHHOCTH B COBPEMEHHOM y4E€OHOM
nporecce 1no pu3rke, 03HAKOMHUTHCS CO MHOTUMU HHTEPECHBIMU BOTpOcaMu (PU3UKHU Ha TaHHOM
JTane 00y4eHusl, BBIXOJIIIMMHU 32 PAMKHU HIKOJIBHOM MPOTrPAMMBI, PACIIUPUTH LIETOCTHOE
IpeJIcTaBIeHNUE O po0IeMe JaHHOW HayKH. DKCIEpUMEHTaIbHAasl 1A TEIbHOCTb Oy1eT
CII0COOCTBOBATh PA3BUTHUIO MBICIUTENBHBIX ONEpayil U 001IeMy HHTEIJIEKTYaJIbHOMY Pa3BUTHIO.
He menee BayKHBIM (haKTOPOM pean3alui JAHHOW POTPAMMBI SIBJISIETCS CTPEMIICHUE Pa3BUTH Y
yUanxcss YMCHHE CAMOCTOSITEIBHO Pa00TaTh, TyMaTh, SKCIIEPUMEHTHPOBATH B YCIIOBUSIX
HIKOJIbHOM J1ab0paTopuy, a TaK)Ke€ COBEPLICHCTBOBATH HABBIKM apryMEHTAllUU COOCTBEHHOM
MO3UIUH 110 oTpeeNEHHbIM BonpocaM. CoaepxaHue mporpaMMbl COOTBETCTBYET
MO03HABATEJILHBIM BO3MOYKHOCTSIM IIKOJILHUKOB U MPEIOCTABISET UM BO3MOXHOCTh paboTaTh Ha
YpOBHE MOBHIIIEHHBIX TPeOOBaHM, pa3BrBas yueOHyt0 MoTHBaIui0. ComepikaHue 3aHATUN
BHEYPOUHOI1 IeATETbHOCTH MPECTABISAET COOO0M BBEICHNE B MUP SKCIIEPUMEHTAILHON (PU3UKH, B
KOTOPOM y4aIlliecs CTaHyT UCCIIEIOBATEISIMU U HAy4aThCs TTO3HABATH OKPYKAIOIINI UX MUP, TO
€CTh OCBOSIT OCHOBHBIE METO/Ibl HAYYHOTO MTO3HaHus. B ycnoBusix peanuzamuu o0pa3oBaTeabHOM
IPOrpaMMbI IIUPOKO UCHOIb3YIOTCS METOABI y4EOHOT0, UCCIIE0BATEIBCKOT0, MPOOIEMHOIO
skcniepuMeHnTa. Pe6EHOK B mporiecce mo3HaHust, IpuoOpeTas YyBCTBEHHBIN
(peHOMEHOMOTUYECKUIT) OMBIT, TIEPEKUBAET MOTYICHHBIE OIIYIIICHHS U BIIeYaTIEeHUs. JTH
nepeKUBaHus MPOOYKAAIOT U MOOYKIAIOT Ipolecc MbluieHus. Crenududeckas popma
OpTraHMU3aIMH MO3BOJISET YUalTUMCS 03HAKOMUTHCS CO MHOTMMH UHTEPECHBIMH BOIIPOCaMU (DU3HKU
Ha JIaHHOM dTare 00y4eHusl, BBIXOIAIIMMHE 32 PAMKH IIKOJIEHOM MPOTrpaMMBbl, paCIIMPUTh
[IEJI0OCTHOE TIPE/ICTABIICHHE O TTpo0sIeMe JaHHOU Hayku. JleTn moiydaroT npodeccuoHaabHbIe
HaBBIKH, KOTOPBIE CITOCOOCTBYIOT JajbHEHIIIEH COIIMAIbHON ajjanTalliy B 00IIeCTBeE.

st peanuzanuy menei Kypca TpeOyeTcs pelieHne KOHKPETHBIX MPAKTHIeCKUX 3a1a4. OCHOBHBIC
3a/1a4d BHEYPOUHOU JESITEIILHOCTH TT0 (PU3HKHU:

BBISIBJICHHE WHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTE, BO3MOKHOCTEH yJaluXxcs K pa3IuIHbIM
BUIaM ACATCIBHOCTH,

dbopMUpOBaHUE IPEJICTABICHUS O SIBJICHUSX U 3aKOHAX OKPYKAIOIIET0 MUPA, C KOTOPBIMU
LIKOJIbBHUKH CTAJIKUBAIOTCS B IIOBCEIHEBHOM KU3HU;

dbopMHUpOBaHKE MPECTABICHUS O HAYYHOM METO/Ie TTIO3HAHMUS,;

pa3BUTHE UHTEPECA K HUCCIIEN0BATENBCKON NESITENBHOCTH;



Pa3BUTHE OMbITA TBOPUECKON JESITEIbHOCTH, TBOPUECKUX CTIOCOOHOCTEH;

pa3BUTHE HABBIKOB OPTaHU3allMK HAyYHOTO TPpYZa, paboThl CO CIOBAPSMHU U SHIUKIONEAUSIMH;
CO3/IaHME YCIIOBHH JUIsl peanu3aliii BO BHEYPOUHOE BpeMsi IPHUOOPETEHHBIX YHUBEPCATBbHBIX
y4eOHBIX ICUCTBUI B YPOUHOE BPEMS;

pa3BUTHE OIbITAa HEHOPMAIBHOTO OOIICHHMS, B3AUMOJICHCTBUS, COTPYIHUYECTBA; PACIIUPEHNE

PaMOK OOIIIEHHUS C COITUYMOM.

(hopMUpPOBaHNE HABLIKOB IMMOCTPOCHUS (PU3NICCKUX MOJICIICH 1 OMPEICIICHUs TPAHUI] MX
MIPUMEHUMOCTH.

COBEPIIICHCTBOBAHNE YMECHHI TPUMEHSITh 3HAHUS 110 PU3UKE 111 OOBSICHEHUS SIBJICHHUMA IPUPOIBI,
CBOICTB BEIIECTBA, PEIICHUS (PU3UICCKUX 33]1a4, CAMOCTOSTEIILHOTO PUOOPETCHHSI U OIICHKH HOBOM
uH(popMaIuu GU3NIECKOTO COACPKAHMSI, UCIIOIb30BAHUS COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHiA;

HCITOJIH30BaHNE MPUOOPETEHHBIX 3HAHUN M YMEHHM JIJIS1 PEIICHUSI IPAKTHYECKUX, )KU3HEHHBIX
3aj1ad4;

BKIIIOUEHUE YYAIIUXCsI B PA3HOOOPA3HYIO JIEATEIBHOCTh: TEOPETUUECKYIO, MPAKTUYECKYIO,
AHATUTUYICCKYIO, TIONCKOBYIO;

BbIpa0OTKa THOKMX YMEHHI IEPEHOCUTH 3HAHUS M HABBIKM HA HOBBIE ()OpMBI y4eOHOI paboOTHI;

pa3BUTHE COOOPA3UTELHOCTH U OBICTPOTHI PEAKIIMU NIPU PEHICHUH HOBBIX Pa3IHMYHBIX (PU3HUECKUX
3a/1a4, CBA3aHHBIX C IPAKTUYECKON ACSITEIbHOCTBIO.

Metoabl 00yuenusi 1 popMbl OPraHU3aUM eI TeJIbHOCTH 00yUAI0IMXCS

Peanuzanus nporpaMmmel BHEYpOUHOH AeATENbHOCTH «DPU3HKa B 33/1a4aX U SKCIIEPUMEHTAX)
IpeJoiaraeT MHANBUAYAIBHYIO U TPYIIIIOBYIO paboTy 00y4aronuxcs, IIIaHUPOBaHUE U TPOBEICHHUE
HCCJIEIOBATEILCKOTO SKCIIEPUMEHTA, CAMOCTOATEIbHBINA COOP NaHHBIX JAJISl PELICHHS MPAKTUYECKUX
3a/1a4, aHAJIU3 ¥ OLEHKY MMOJTYYeHHBIX PE3yJIbTaTOB, U3TOTOBIEHUE MocoOuit u mozaenei. [Iporpamma
npeaycMaTprBaeT He TOJBKO 00YYalOIie U Pa3BUBAIOIINE LIEJH, €€ pean3aliis Crioco0CTByeT
BOCIIUTAHUIO TBOPYECKOW JTMYHOCTU C aKTUBHOM JKM3HEHHOM MO3UILIKEN. BBICOKMX pe3ysIbTaTOB
MOTYT JJOCTHYb B JAHHOM CJIy4ae He TOJIbKO YUEHHKH C XOPOILIEH HIKOJIBHOW YCIIEBAEMOCTBIO, HO U
BCE IIeJIeyCTPEMIIEHHbBIE aKTUBHBIE pe0sTa, yXKe CclIeaBIIne CBOM npodeccuoHanbHbIN BBIOOP.



Cooepotcanue npoepammul

Ne Ha3Banue Conep:xkanue y4eOHOT0
pasaeJa npeaMera, Kypca
(TeMbI)
1. ®usnueckuii MeTox Omnpenenenue 1eHbI JelIeHUs TPUOOPOB, CHITHE TOKa3aHUH.
u3ydeHus: npupoasni: OnpenereHne NorpelHocTeld N3MEPEHHH.
TeopeTHYeCKU 7|
DKCIIEPUMEHTAJILHBIH

2. | TenjioBble sIBJIEHUS Pemenue 3a1a4 Ha onpezesIeHne KOJINYECTBA TEIIOTHI.

U MeTOJbI UX [IpuMeHeHne TEIIOBOT0 pacIMPEHUs AJIsl PETUCTpalun

HCCJIeJOBAHMS Temneparypsl. McciaenoBanue nporeccoB IUIaBJIEHUS U
otBepaeBanus. [IpuOopsI st U3MEPEHHUs BIaXKHOCTH
BO3J1yXa.

3. | DJilekTpHYecKHe U 3akon OMa a1 yuacTtka uenu. Pemenue 3anau. Pacuer
MArHUTHBIE noTpelIsieMoil aeKTposHepruu. MsmepeHre MarHuTHOro
sIBJICHUSI U MEeTO/IbI | I10JIsI BOKPYT IIPOBOJHUKA C TOKOM. Pemenue 3ana4 Ha 3aK0H
MX MCCJIeA0BAHNA Jxoyia -Jlenna.

TeMaTuuyeckoe IJIAHUPOBAHHUE.
Haunmen Coaepxxanue| Konmnuecro, Popma |UcnoabzoBanue Jlata
OBaHHE 4acoB 3aHATHA | 00OpyAOBaHMSA
pa3zaeia «Touka pocra»
I. ®usuyecknii MeTO U3yYeHHUS NPUPOABI: 14
TEOPETHYECKUH U IKCIIEPUMEHTAIbHbIN
BBogHoe 3anatue. MHCTpyKTaXx 110 1 Oecena O3zHakoMIiIeHHE
TexHuke 6e3onacHoctu. Ha 6a3e Llentpa ¢ uudpoBoit
"Touka PocTa" naboparopueit
"Touka pocta"
I'nasa II. TenuioBbIe siBJIeHHS U METOABI HX o4
HCCJICJOBAHNS
[TpakTryeckas padora Ne 1 1 [TpakTnueckas Jlarunk
«OrnpeneneHne KoJn4ecTBa TEMIOTHI pabota TEMIIEPATYPHI,
IIpY HarpeBaHMUM U oxJaxkaeHun». Ha KaJIOPUMETD,
6a3e Llentpa "Touka PocTa" coCyq C
TAIOLIUM
JBJOM, COCY]I C
BOJOM,
JJIEKTPOHHbBIE
BECHI.
[Ipaktuyeckass pabora Ne 2 1 IpaKTU4ecKas




«OnpeneneHne yaelIbHON TEITOThI pabora
IIJIABJICHUS JIbAAY.

4 [Tpubops! 115 N3MEpeHHs BIAKHOCTH. JKCIEepUMEHT | JlaTumk
DkcnepuMeHTanbHas padbora Ne 3 TeMnepaTyphbl,
«OmnpeneneHue BIaXXHOCTH BO3AyXa B TEPMOMETP,
kabunerax mkosis» Ha 6aze LlenTpa MapJsi, COCYyJ C
"Touka Pocta" BOJIOM

5- Pewrenue 3amau Ha onpeneneHue penieHue

6 KOJIMYECTBA TEIIOTHI. 3a1a4

I'nasa III. DiexkTpuyecKkue siBJeHUsSI U METOAbI
7-8 3akon Oma jy1s ydacTka menu. Pemenue pelieHue
3a1a4 3a1a4

9 [IpakTuueckas pabora Ne 4 «Pacuér npaxktuyeckas| JlaTumk Toka,
OTpeOIIIeMO SIIEKTPOIHEPTUU pabota JATYUK
coOcTBeHHOTrO oMay. Ha Gaze LlenTpa HaIpSKEHUS,
"Touka Pocrta" JIAMITOYKa,

HMCTOYHUK
MUTaHUS,
KOMILJIEKT
IIPOBOJIOB,
KJIFOY

10 Pewrenune 3anau Ha 3akon [[xoyns - penieHue
Jlena. 3a/1a4

11 [Tonmyyenne u puKCHpOBaHHOE IIpaKTUYECKasi IEMOHCTpaLus
n300pakeHre MarHUTHbBIX nosieit. Ha pabora  |[«M3Mepenue
6a3ze Llentpa "Touka Pocra" MarHUTHOTO

10JI1 BOKPYT'
IIPOBOJIHUKA C
TOKOM»: JaTYNK
MarHMUTHOTO
0JIs1, 1Ba
[ITaTHBA,
KOMILIEKT
MIPOBOJIOB,
MCTOYHUK TOKa,

KJIFOY
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Pemenne kauecTBEHHBIX 3aga4.

JIesioBasi Urpa




