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TlosicHuTEIBLHASA 3aIMCKA

PaGouast mporpamma Kypca BHEYPOUHOU NEATEIbHOCTH COCTaBJIEHA B COOTBETCTBUH C
@enepanbHBIM  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM  CTAHAAPTOM  OCHOBHOTO  OOIIEro
o0Opa3oBaHMs, OCHOBHOU 00I1e00pa30BaTeIbHON MPOTrPAaMMON OCHOBHOTO O0IIEero oOpazoBaHUs
MBOY Becenosckass COLL Nel peanu3zanuu BHEYpouHOU JiearenbHOCTH B paMkax @I'OC O0O.
[IpenycmarpuBaeT  UCHOJIb30BaHHWE  OOOpPYIOBaHUS  LIEHTPA  €CTECTBEHHOHAy4yHOH U
TEXHOJIOTMYECKON HampaBieHHocTel «Touka poctay.

1. MecTo Kypca B 00pa3oBaTe/ibHOM IpolLecce.

BHeypouHast 1esTenbHOCTh SBIISIETCS COCTABHOM YacThiO 00pa30BaTEIbHOIO Ipolecca
OJIHON W3 (GopM OpraHm3al CBOOOJHOTO BpeMeHHW oOydarommuxcs. B pamkax peanm3anuu
®I'OC  OOO BHeypouHass JEATEIBHOCTH — 3TO oOpa3oBaTeibHas  JESITEIbHOCTD,
ocymiecTBisieMass B ¢popMax, OTIIMYHBIX OT YPOUHOM cuCTeMbl OOydeHHs, M HalpaBieHHAs Ha
JOCTHKEHHUE IUTAaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OO0pa30BaTENbHBIX MPOrpaMM OCHOBHOTO
oOmiero oOpasoBanusi. Peanu3zanus pabodeii mporpaMMbl 3aHSATHI BHEYPOUHOM JEATEIBHOCTH IO
¢usuke «3aHuMarenbHas (U3MKa» CIOCOOCTBYET OOIIEUHTEUIEKTYaIbHOMY HAalpaBiICHUIO
Pa3BUTHS TMYHOCTH 00yJaromMXxcs 7-8-X KIIacCcoB.

[Ipennaraemasi mporpaMmma BHEYPOUHOH JIEATENBHOCTH B 7-8 Kiaccax paccuuTaHa Ha 1
ron oOyuenus (1 gac B Hegento). B 7 knacce — 34 yaca; B 8 kinacce — 34 yaca.

duznyeckoe 0OpazoBaHuEe B cucTeMe OOLIEro U cpeaHero oOpa3oBaHUsS 3aHUMAET OJIHO
U3 BEIyIMX MeCT. SIBIsAsACh (yHOAMEHTOM HAYYHOTO MHPOIIOHMMAHHWS, OHO CHOCOOCTBYET
¢dopMHpOBaHMIO 3HAHWK OO0 OCHOBHBIX METOJAX HAYYHOTO MO3HAHUS OKPY)KAIOLIETO MHpA,
(GyHIaMEHTABHBIX HAayYHBIX TEOPHHA M 3aKOHOMEPHOCTEW, (OpPMHPYET y YYalIMXCs YMEHUs
UCCJIEIOBATh U OOBSACHATH SIBJICHUS MPUPOBI U TEXHUKU.

MonepHu3aus COBpEMEHHOTO0 O0pa30BaHUS OpPHUEHTHPOBaHA Ha (HOPMUPOBAHHE Y
yUYaIIUXCSl JIMYHOCTHBIX KA4eCTB, COUMAIBHO 3HAYMMBIX 3HAHWH, OTBEYAIOIIUX AMHAMHUYHBIM
M3MEHEHHSM B COBpeMEHHOM o01mecTBe. Heo0X0auMo moBepHYThCS K TMYHOCTH peOeHKa, K ero
WH/IMBUYAIbHOCTH, JIMYHOCTHOMY OIIBITY, CO3[aTh HAWJIYYIIHE YCIOBUS IS Pa3BUTUSA U
MaKCHUMaJbHON peanu3allii ero CKJIOHHOCTeW M CIIOCOOHOCTEH B HACTOSIEM U OyAyIIeM.
['ymaHuzanus, MHIUBUAYyanu3alus U JuddepeHnuanus oOpa3oBaTENbHOM MOJUTHKH CTald
CpeICTBaMH PEIICHUS TIOCTABICHHOHN 3a/1a4H.

Kak mkonbHBI npeaMeT, ¢pu3nka 00JagaeT OrpOMHBIM T'YMaHUTAPHBIM MOTEHIHAJIOM,
OHa AaKTHBHO (OPMHPYET HHTEIUICKTYaJIbHBIE M MHPOBO33PEHUYECKHE KadecTBA JIMYHOCTH.
VYyurenb NpU 3TOM CTAHOBUTCS OPraHU3aTOPOM IIO3HABATENILHOW JIE€ATENILHOCTH YUY€HHKa,
CTUMYJIUPYIOIIMM HayaJIOM B Pa3BUTHH JIMYHOCTH KaXKAOTO IIKOJIBHUKA.

Huddepenunanus npeanosaraeT Takyl OpraHU3alMio Ipolecca o0ydeHMs, KOoTopas
YYUTHIBAET WHIUBUAyaJbHBIE OCOOEHHOCTH YYalIMXCs, HMX CIOCOOHOCTH ¥ WHTEPECHI,
JUYHOCTHBIA omnbIT. Juddepenunanus oOyueHus (uU3MKE IMO3BOJSET, C OJHOM CTOPOHBI,
oOecrieunTh 0a30BYI0 TOATOTOBKY, C JPYrOd — YIOBIETBOPUTH MOTPEOHOCTH KaXIOTO, KTO
HPOSIBIISIET MHTEPEC M CITIOCOOHOCTHU K PEIMETY.

2. ean kypca.

Onwupasicb Ha WHAMBUIyalbHbIE 00pa30BaTeNbHbIE 3alpPOChl U CHOCOOHOCTH KaXKAOTO
pe0OeHKa Tpu pean3aliuyl MPOrpaMMbl BHEYPOUHOH NESTETHFHOCTH M0 (pr3uKe «3aHMMaTenbHas
¢u3nKa», MOXXHO JOCTHYb OCHOBHOW MENHM - Pa3BUTh Yy OOYYAIOUIUXCSl CTpeMJIeHHe K
AajibHelIeMy CaMOOINPpPEAEJICHUI0, HMHTE/VIEKTYAJbHON, HAy4YHOH M NPAKTHYECKOMH
CaMOCTOATEIbHOCTH, IO3HABATEIbHOI AKTHBHOCTH.



JlanHasi mporpamma mo3BoJisieT 00y4aromuMcsi 03HAKOMUTHCS ¢ METOIMKON OpraHU3aluu
U TPOBEICHUS IKCIIEPUMEHTAIBHO-UCCIIEOBATEIBCKOM NESTEIILHOCTH B COBPEMEHHOM Y4eOHOM
nporecce 1o Gpu3uke, 03HAKOMUTHCS CO MHOTUMH MHTEPECHBIMU BOIIPOCaMU (DU3UKHU HA JAHHOM
sTame OO0y4YeHUSs, BBIXOAAIIMMHU 332 PaMKH IIKOJBHOW IMPOTPaMMBbI, PACIIUPHUTH IIEIIOCTHOE
IpeJCTaBlIeHUe O TMpodiieMe JaHHOW HayKd. OKCIEpUMEHTaJbHas JesATENbHOCTh OyIeT
CIOCOOCTBOBAaTh PA3BUTHUIO MBICIUTENBHBIX OINEpaluii u oOueMy HHTEIUIEKTyalbHOMY
Pa3BUTHIO.

He menee BakHBIM (DaKTOpPOM peau3allii JaHHOW MPOTPaMMBI SIBISICTCS CTPEMIICHUE
pa3BUTh y Y4YAIIUXCS YMEHHE CaMOCTOSATEIbHO pPaboTaTh, AyMaTh, 3KCIEPUMEHTHPOBATH B
YCIIOBUSIX IIKOJBHOM Jaboparopuu, a TakKe COBEPILIEHCTBOBAaTh HABBIKM apryMEHTalUH
cOOCTBEHHOM MO3UILIKMU M0 ompeneiaéHHbIM BonpocaMm. Coaep:kaHue IporpaMMbl COOTBETCTBYET
MO3HABATEJILHBIM BO3MOXHOCTSIM IIKOJLHUKOB U MPEIOCTABISET UM BO3MOKHOCTh paboTaTh Ha
YPOBHE TOBHIIICHHBIX TPEOOBaHM, pa3BUBasi y4eOHYIO MOTHBAITHIO.

CopxepxaHue 3aHITHI TPEACTABISECT COOOW BBEICHHWE B MHP IKCIEPUMEHTaIbHOU
bu3MKH, B KOTOPOM Y4YalllMecs: CTaHyT MCCIEAOBATENsIMU U HAay4aThCs TO3HABATH OKPYKAIOIIHIA
UX MHUpP, TO €CTh OCBOST OCHOBHBIE METOJIbl HAyYHOTO NO3HaHUs. B ycrnoBusix peanuszanuu
00pa3oBaTenbHOI MIPOrpaMMBbI IIKUPOKO HCIIONB3YIOTCS METO/IbI y4eOHOT0, UCCIEeI0BATEIbCKOTO,
npoOJIEMHOTO JKCnepuMeHTa. PeOEHOK B Tmpoliecce TO3HAHWS, MPUOOpeTas YyBCTBEHHBIN
(peHOMEHOIOTUYECKUI) OIBIT, TICPEKUBACT TOTYyYCHHBIC OIIYIICHHUS M BICYATICHHS. OTH
NEepeKUBaHUs MPOOYKAAIOT U MOOYXKHaroT mpouecc MbinuieHud. Crnenuduueckas ¢opma
OpraHu3aly MO3BOJSET Y4YalIMMCS O3HAKOMHUTBCA CO MHOTHMMHM HMHTEPECHBIMU BOIIPOCAMH
bu3Mky Ha JaHHOM »JTame OOydYeHHUs, BBIXOJAIIMMH 332 pPAaMKH LIKOJBHON MPOrpaMMBl,
paclIMpUTh IEJIOCTHOE IIpPEeJICTaBiIeHHE O mpobiieMe JaHHOW Hayku. Jletm mnosyyaror
MpoQeCCHOHANIbHBIE HABBIKH, KOTOPBIE CIIOCOOCTBYIOT HalbHEUIEH COIMAIBHOM ajanTaldd B
oO1ecTBe.

[ToaToMy wmensiMH MOpOrpaMMbl 3aHATUH BHEYPOUHOH JAESITENBHOCTH 1O (U3HKE
«3GaHumarenpHas GU3NKa» I ydaruxcs 7-8-X KJIacCOB SBIISIOTCS:

. pa3BUTHE Yy YyYallUuXCsl [I03HABATENIbHBIX WHTEPECOB, HMHTEIUIEKTYaJbHbIX U
TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCE PELIEHUs MPAaKTHMUECKUX 33/7a4 U CaMOCTOSITEIIbHOTO
MpHOOpETEHUsT HOBBIX 3HAHMIA,

. dbopMUpOBaHHE U PA3BUTHE y YUYaIMXCA KIIOYEBBIX KOMIIETEHIUH — y4eOHO —
MO3HABATENIbHBIX, HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX, COIMAIBHBIX, U KaK CJCACTBHE -
KOMITETEHIINH JIMYHOCTHOTO CaMOCOBEPIIICHCTBOBAHUS,

. dhopmupoBanue MPEAMETHBIX U METaNpeAMETHBIX  PEe3yJbTaTOB

00y4deHus, yHUBEPCAIbHBIX YUeOHBIX IEHCTBUH;

. BOCIIUTAaHUE TBOPUYECKOW JIMYHOCTH, CIOCOOHOM K OCBOCHHIO TIEPEIOBBIX
TEXHOJIOTMII M CO3JaHHI0 CBOMX COOCTBEHHBIX pPa3palbOTOK, K BBIABMKEHHMIO HOBBIX HJEH U
MIPOEKTOB;

. peanuzanus AeATeIbHOCTHOTO MOAXO0/Aa K MPEIMETHOMY OOYYEHHIO Ha 3aHSATHUSX
BHEYPOUYHOU JESITEIILHOCTHU 10 (U3HKE.

OCOOCHHOCTPIO BHEYPOUHOH JACATEIBPHOCTH 10 (U3UKE SBISIETCS TO, YTO OHA
HampaBjieHa Ha JIOCTHXKEHHWE OOyYaromMMHUCS B OOJIBIICH CTENEeHH JUYHOCTHBIX W
MeTaIrpeAMETHBIX PE3YJIbTATOB.

3. Konnenuus kypca.

OCHOBHBIM HAIpPaBJIEHUEM MPOTPAMMBI SBIISIETCSI KOMILIEKCHBIN MOJXO0/1, HAllpaBICHHBIH

Ha JOCTI)KCHHE OOYYaIOMIMMUCS JTUYHOCTHBIX M METANpPEIMETHBIX pPE3yJbTaTOB, IMOJYICHUE



3HaHW, YMEHUH M HABBIKOB B TMPOIECCE 3aHATHH BHEYPOUYHOW NEATEIHHOCTH Ha 0Oa3ze
TEOPETHUYECKOT0 MaTeprasa, paCCMOTPEHHOTO Ha YPOKax B IIKOJIE.

Kypc «3anumarenvHas (u3uMka» OpPUEHTHUPOBAH, MPEXKIE BCEro, HAa OPTraHHU3AIUIO
CaMOCTOSITEJIBHOTO ~ TMO3HABATEJIbHOIO  Mpollecca M CaMOCTOSITEIBHOM — MPaKTUYeCKOU
NEeSTENIbHOCTH y4yaluxcs. B mporpamme npeiacTaBieHa CHCTEMa NPAKTHUYECKUX 3aJaHuil
MOCTEIIEHHO BO3pacTalolield CIO0KHOCTH MO0 Kypcy Gusuku ocHOBHOW 1mkoibl.  Kypc
IpelycCMaTPUBAET PEIIeHUe TEOPETUUECKUX U MPAKTUYECKUX 3a/1ad Ha OCHOBE CHCTEMaTH3alUU
UMEIOIIETOCS TEOPETUYEeCKOro Oaraka 3HAHWKW TO (U3MKE W MaTeMaThKe, 3HAKOMCTBO C
OCHOBHBIMH ~METOJIaMH  pelIeHus: (U3NYECKUX 3a7ay, BBIPAOOTKY HABBIKOB pELICHUS
HECTaH/IapPTHBIX 3a/1aHUH, IPOSKTUPOBAHUE U CO3/]aHNe MPUOOPOB U (HUZHUECKUX YCTPOMCTB.

B mporpamme peanusyroTcs MeXIpeIMETHBIE CBSA3M C XMUMHEH, Ouojorueii, ucropue,
JIUTEepaTypoii, reorpadueil; co3garTcs YCIOBUS JJI1 aKTUBU3AIMKM MO3HABATENLHOTO MHTEpeca
yUaIIUXCsl, pa3BUTHs MX MHTEIUICKTYaJbHBIX, TBOPYECKUX CHOCOOHOCTEH B MpoOIecce PEHICHUs
buznyecKux 3a1ad, NPUKIATHOW TMPAKTUYECKOW ACSITENBHOCTH ¢ CaMOCTOSTEIILHOTO
PUOOpPETEHNST HOBBIX 3HAHUU.

4. 3apauu Kypca.

g peanuzanuu 1enei Kypca TpedyeTcsl pelieHre KOHKPETHBIX MPAaKTHYECKUX 3aiad.

OcHoBHBIE 337]a41 BHEYPOUHOH 1eATEIbHOCTH MO (PUBUKH:

. BbISIBIEHHE MHTEPECOB, CKJIOHHOCTEH, CIOCOOHOCTEH, BO3MOKHOCTEN ydaluxcs K
Pa3IUYHbIM BUAAM JESATEIbHOCTH;

. (dbopMHpOBaHHE NPEACTABIECHUS O SIBICHUSAX U 3aKOHAX OKPY)KAIOLIEr0 MHUPA, C
KOTOPBIMH HIIKOJIBHUKH CTAJIKUBAIOTCS B IOBCEITHEBHOM JKU3HY;

. (dbopMHEpOBaHKE TPEACTABICHUS O HAYYHOM METO/IE TIO3HAHMS,

. pa3BUTHE UHTEPECA K UCCIIEA0BATEIbCKON €A TEIbHOCTH;

. pa3BUTHE OIbITA TBOPUYECKOH 1EATEILHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE HABBIKOB OpPraHW3allMM HAYYHOTO TpyHda, pabOThl CO CIOBapsMH U
SHIUKJIONEUAMU;

. CO3JlaHME YCIOBMH I pealn3allid BO BHEYPOYHOE BpeMs NPUOOPETEHHBIX

YHHUBEpPCAIbHBIX YUEOHBIX JEHCTBUI B ypOUHOE BpPEMS;

. pa3BUTHE OIbITa HEPOPMATIBLHOTO OOLIEHHUS, B3aUMOJICHCTBHS, COTpYIHUYECTBa; [
(GbopMUpOBaHNE HABBIKOB IOCTPOCHMSI (U3NYECKUX MOJENed W ONpENeNIeHUs TPaHUIl HX
IIPUMEHUMOCTH;

. COBEPILLIEHCTBOBAHME YMEHUH MNPHUMEHATh 3HAHUSA MO (U3MKe i1 OObIACHEHHS
SBJIGHUN MPUPOJABI, CBOMCTB BEIIECTBA, pEIICHUS (UINYECKUX 3a7ad, CaMOCTOSTEIBHOIO
NpUOOpETEHUs] U OLEHKW HOBOM HH(pOpManuu (QU3NYECKOrO COAEpKaHUs, HCIOJIb30BaHUS
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

. UCIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUM M YyMEHUH JUIS pelIeHUs MPaKTUYECKHX,
JKU3HEHHBIX 33]1a4;

. BKJIIOYEHHUE Y4YalIUXCS B Pa3HOOOpa3sHYI JEATENBHOCTb. TEOPETHYECKYIO,
IPAKTUYECKYIO, aHATMTUYECKYIO, TIOMCKOBYIO;

. BbIpabOTKa TMOKHMX YMEHHMH INEpPEeHOCHTh 3HAHUS W HABBIKM HAa HOBBIE (DOPMBI
yueOHOI paboThI;

. pa3BUTHE COOOPA3UTENBHOCTH M OBICTPOTHI PEAKIMHM NpPU PEHIEHUH HOBBIX
pa3INYHbIX (U3NYECKUX 3a/1a4, CBI3aHHBIX C MPAKTUUYECKOM JesITeTbHOCTBIO.



5. Metoabl 00yuyeHusi 1 GopMbI OPraHU3aINUM J1esITeJILHOCTH 00yYalommMXxcs.

Peanmzamusi mporpaMMbl  BHEYPOYHOW  JCSITENBHOCTH «3aHUMATENbHAs —(PHU3UKa»
npernoyiaraeT HMHAWBHUIYaJbHYI0 W TPYIIOBYIO pPadOTy o0OydYarommxcs, IUIaHUPOBaHUE U
MIPOBEJICHUE HCCIIEI0BATENbCKOTO SKCIIEPUMEHTA, CAMOCTOSTENIbHBIN COOP TaHHBIX JJIS PEILICHUS
MPAKTUYECKHUX 3aj]ad, aHaJl3 U OLEHKY IMOJIYYEHHBIX pPe3yJIbTaTOB, M3TOTOBIIEHHUE MOCOOMH U
mopeneil. [Iporpamma mpegycmaTpuBaeT HE TOJNBKO OOydalolmMe W pPa3BHBAIOIIME IIeNH, €€
peanu3anus CIOCOOCTBYET BOCIHTAHUIO TBOPYECKON JIMYHOCTH C AKTHBHOW IKHU3HEHHOU
no3uiueil. BbICOKMX pe3ynpTaTOB MOTYT JOCTHYb B JaHHOM CiIy4yae HE TOJBKO YYEHUKU C
XOpoIlIel IIKOJbHOW yCIIeBaeMOCThIO, HO M BCE LIeJCYCTpeMJIEHHBbIE aKTHUBHBIE peldsTa, yKe
cenaBuIre cBoi npodecCuoHaIbHBINA BBIOOD.

B mnayanme yueOHOro roga oOOy4arOIUMCS NPEJIATAlOTCS TEMBl Ui TPOEKTHO —
UCCIIeIOBATEIbCKON JeaTenbHocTd. OOydaromuecss oObeAMHAIOTCS B TPYNIbl WM paboTaroT
CaMOCTOSITENIFHO HaJ MPOEKTOM B TeUEHHE Y4eOHOTO roja, Mojy4yas KOHCYIbTallud YUUTENs U
uMesi BO3MOXHOCTb OOCYIUTh IMPOMEXKYTOUHBIE pPE3ydbTaThl B TpPYyMIE Ha €XKEHEeAETbHBIX
3aHATUAX. B paMkax eXeHeJEeNbHBIX 3aHiATH O00ydaromuecs MIaHUPYIOT SKCHEPUMEHTHI,
OPOBOMAT MX, OOCYXKIAlOT pe3ylbTaThl, PpEUIAlOT SKCIEPUMEHTAJIbHbIE 3a/JaHus, 3aJa4u
pa3u4yHbIX (HOPM M THUIIOB.

6. Ilianupyemble pe3yJbTaThl.

[locne wm3ydeHus HporpaMMbl BHEYPOUHOW JESATENIBHOCTH «3aHUMATelbHas (PU3UKa»
oOyuaromuecs:

. CHUCTEMAaTHU3HPYIOT TEOPETUYECKUE 3HAHMS U YMEHHS [0 PEIICHUI0 CTaHJIAPTHBIX,
HECTaH/IAPTHBIX, TEXHUYECKUX U OJMMITMATHBIX 3a/1a4 pa3iuuHbIMH MeTojgamu; [ BeIpaboTaror
WH/IMBUIYAJIbHBIA CTHIIb pEIIeHUS (PU3HUECKUX 3a7ad.

. COBEpIICHCTBYIOT yYMEHHS Ha TMPAKTUKE I0Jb30BaThcd MpHOOpaMu, MPOBOJIUTH
U3MEpEeHUs] PU3NYECKUX BEIMUYUH (ONpPEENsITh LEeHY JeJIeHUsl, CHUMATh IIOKa3aHus, CO0JIt0/1aTh
IIpaBUJia TEXHUKHU 0€30I1aCHOCTH);

. HayyaTcsl IMO0JIb30BaThCsl MpUOOpaMu, ¢ KOTOPHIMH HE CTAJIKMBAIOTCS Ha ypOKax
¢u3uKd B OCHOBHOW mikojie; [ pa3paboTaroT M CKOHCTPYHUPYIOT MPUOOPHI M MOJAETH IS
nocJyenyromiei padboTel B KaOuHeTe HU3UKY;

. COBEpIICHCTBYIOT HaBBIKM NMHCbMEHHOM M YCTHOW peuYd B IpoLiecce HANHUCaHUs
UCCIIEIOBATENILCKUX PAa0OT, MHCTPYKIMHA K BBHIIOTHEHHBIM MOJENSM U MpubopaM, MpHu
BBICTYIUICHHUAX Ha HAYYHO — MPAKTUUYECKUX KOH(PEPEHIUAX Pa3IuYHbIX YPOBHEH;

. OIpeNieNIAT JlabHEHIee HampaBieHWE pa3BUTHS CBOUX cHocoOHocTel, cdepy
HAy4YHBIX HHTEPECOB, OINpPEAENATCS C BHIOOPOM JalbHEHIIEro 00pa30BaTEIbHOIO MapIIpyTa,
nanpHeimero npoduist o0yueHus B cTapliei mKoe.

IIpeaMeTHBIMH pe3yJIbTATAMHU IIPOTPAMMBbI BHEYPOUHOU JE€ATEIbHOCTH SIBJSIOTCS:

1.  ymeHue MoJIb30BaTbCS METOJIAMH HAY4YHOTO MO3HAaHUS, MPOBOJUTH HAOIIOJCHMS,
TUTAHUPOBATh U MIPOBOAUTH IKCIIEPUMEHTHI, 00pabaThIBaTh pe3yIbTaThl H3MEPEHHUIA;

2.  HAy4UTHCS TIOJB30BATHCS W3MEPHUTEIBHBIMH TPUOOpaMu (BECHI, TUHAMOMETD,
TEPMOMETp), COOMpaTh HECJIOXKHbIE OSKCIEPUMEHTAIbHbIE YCTAaHOBKM JMJI IPOBEACHUS
MPOCTEUIINUX ONBITOB;

3. pa3BUTHE DJEMEHTOB TEOPETUYECKOIO MBIIUICHUS Ha OCHOBE (HOPMUPOBAHUA
YMEHH yCTaHaBNUBATh (aKThl, BBIICIATH TJIABHOE B HW3Y4aeMOM SIBICHUU, BBIABIATH
MPUYMHHOCIEACTBEHHBIE CBA3M MEX]y BEIMYMHAMH, KOTOPbIE €0 XapaKTepU3YIOT, BbIIBUTaTh
TUIOTE3bl, POPMYIUPOBATH BHIBOIBI;



4.  pa3BUTHE KOMMYHHMKAaTHUBHBIX  yMEHHUH:  JOKJIaJblBaTh O  pe3ylbTarax
AKCIIEPUMEHTA, KPaTKO M TOYHO OTBEYATh Ha BOMPOCHI, UCTIOJIH30BaTh CIIPABOYHYIO JTUTEPATYPY
U IPyrue UCTOYHUKHU HH(DOpPMAIIHH.

MeranpeAMeTHBIMH  Pe3yJbTaTaMH  TPOrPaMMbl  BHEYPOYHOH  JIEATEIHHOCTH
SBIISIIOTCS:

1.  oBiageHuMe HaBBIKAMU CAMOCTOSATEIBLHOTO NPHOOPETEHUS HOBBIX 3HAHUIA,
OpraHu3aly y4yeOHON JesATeNIbHOCTH, MOCTAHOBKHU IeJIel, MIaHUPOBAHUS, CAMOKOHTPOJIS U
OIICHKU PE3yJIbTaTOB CBOCH JIEATCILHOCTH, YMEHHUSMHU MPEIBUICTH BO3MOXKHBIC PE3YIbTAThHI
CBOMX JICUCTBHIA;

2.  mpUOOpPETEHHUE OIbBITa CAMOCTOSATEIHHOIO MOMCKA aHATTN3a U 0TOO0pa MHPOPMAITUH C
UCIIOJIb30BAHUEM PpA3NIMYHBIX HCTOYHUKOB M HOBBIX HMH(DOPMAIIMOHHBIX TEXHOJOTUH ISt
pelleHus SKCIIePUMEHTAIbHBIX 3aa4;

3. dbopMupoBaHHe yMEHHMIl paboTaTh B TpPYNIE C BBHIMOJIHEHUEM pPa3IMYHbIX
COLMAIBHBIX pOJIEH, TMPEICTaBIATh M OTCTaWBaTh CBOW B3MJIAABI W YOCKICHUS, BECTH
JIUCKYCCHIO;

4. OBJIAJICHUE DKCIIEPUMEHTAIBHBIMUA METOAAMU PEILEHUs 3a/1a4.

JINYHOCTHBIMH Pe3yJIbTATAMHU IIPOIPAMMbI BHEYPOUHOU I€ATEIbHOCTH SIBISIOTCS:

1. chOpPMUPOBAHHOCTh ~ MO3HABATEIBHBIX  MHTEPECOB,  HHTEIUIEKTyaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN yUaIIuXxcs;

2. CaMOCTOSITEJIbHOCTD B IPUOOPETEHNN HOBBIX 3HAHUM U IPAKTUUYECKUX YMEHUM;

3.  mpuoOpeTeHHe yMEHHUs CTaBUTh Iepell cOOOW MO3HaBaTeNbHBIC IIENH, BBIIBUTATH

TUIIOTE3bl, I0Ka3bIBaTh COOCTBEHHYIO TOUKY 3PEHMUS;

4.  mpuoOpeTeHHe MOJOKHUTEIHHOTO AMOIMOHAIBHOTO OTHOLICHHS K OKPYKAIOIIECH
IPUPOJIE U caMOMy ce0e KaK 4acTH MPUPOIBL.

7. C1oco0bI OLIeHKH YPOBHS A0CTHKEHUS 00YYAKOIIHUXCS.

KauyecTBO MOArOTOBIEHHOCTH yYaIllMXCSl ONpPENEseTcsl KaYeCTBOM BBINOJIHEHHBIX UMU
pabot. Kpureprem OIeHKH B JAaHHOM CIlydae sSIBJII€TCS CTENEHb OBJaJeHUs] HaBbIKaMHU PaOOTHI,
CaMOCTOSITENIbHOCTh U 3aKOHYEHHOCTh pPadOThl, TIIATENBHOCTh 3KCIEPUMEHTa, HAYyYHOCTb
IpeJIaraéMoro peleHus npoodaemMbl, BHEIIHUNA BUA U Ka4eCcTBO pabOThl MprbOopa UM MOJENH,
COOTBETCTBHUE HCCIIEI0BATENBCKON pabOThl TpeOyeMbIM HOPMaM U MpaBuiIaM 0(pOPMIIEHHUS.

[TooupurenbHOl (GOpMON OLIEHKH TpyAa y4alluXcs SIBISETCS JEMOHCTpanusi pador,
BBIMIOJTHEHHBIX YYAIIMMUCS U BBICTYIUIEHUE C pPe3yJbTaTaMH MCCIIEJOBAaHUM Mepel pa3indHbIMU
ayquropusMu (B Klacce, B CTapUIMX M MIAQIIMX KJaccax, Y4YUTENsIMH, I[eAaroramu
JIOTIOJTHUTEIBHOTO 00pa30BaHus) BHYTPH JIULIES.

Pabota ¢ yueOHbIM MaTepHaaoM pazHOo0Opa3HbIX (OPM JaeT BO3MOKHOCTb KaXJIOMY X
yyalmxcs IposiBUTh CBOU CIIOCOOHOCTH (B 00JIACTH CHCTEMAaTH3AI[MH TEOPETUUECKUX 3HAHUI, B
o0JjacTu pelleHus CTaHJapTHBIX 3a/1ad, B 00JacTH pelleHUs HEeCTaHAAPTHBIX 3ajad, B 00JacTh
uccienoBareabckod  paborel M T.A.). CuTyauuu ycmexa, CO3Jarolide MOJOXKHUTEIbHYIO
MOTHBAIIMIO K JIEATENbHOCTH, SBJSIIOTCS BaXHBIM (DAaKTOpOM pa3BUTHS TBOPYECKUX U
MIO3HABATEJIbHBIX CIIOCOOHOCTEN yJaluxcs.

Coaepixkanue u3y4aemMoro Kypca B 7 Kjacce

1. IlepBoHayabHBIE CBeJIeHHS 0 CTPOEHHHU BemiecTBa.(7).

Ilena genenust n3mMepuTelbHOrO Mpudopa. OnpeeneHre HeHbl AeJIeHUs U3MEPUTEIBHOTO
mwMHapa. OnpeneneHne TeoMeTpUYECKUX pa3MepoB Tena. M3roTtoBieHHe HW3MEpPUTEIBHOTO
mwMHapa. M3mepenue temmeparypsl Tena. M3mepenue pasmepoB Manbix Ted. W3mepenue
TOJIIIMHBI JTUCTa OyMar.



2. BzaumoneiicTBue Tei. (12)
W3mepeHue cKOpocTu IBMXKEHUS Tena. V3MepeHue macchl Tella HEeMpaBMIIBHON (OPMBI.
W3MmepeHue IIIOTHOCTH TBEPAOIO Tela.
3aBHCHUMOCTH CHJIBI TSDKECTH OT Macchl Tena. OnpezneneHne Maccsl U Beca Bo3ayxa. CioxeHue
CWJI, HAIpaBJIEHHBIX IO OJHOW mpsAMoW. M3mepenume xkecTkocTm npyxkuHbl. M3mepenue
K03 pHLIMEeHTa CHIIBI TPEHUS CKONIbKeHus. Pemenue 3amay.

W3mepenne oObeMa MYCTOTHI.

3. laBaenue. /[aBiaenue ;xkujakocreii u ra3os. (7)
HccnenoBanue 3aBHCHMOCTH JaBICHHSI OT IUIOHNIaaU ToOBepxHOCTH. OrmpeneneHue
JIABJICHUS] TBEPAOTo Teijla. BhIYMCICHHE CHIIBL, ¢ KOTOPOi arMocdepa IaBUT Ha MOBEPXHOCTh
crona. OmpeneneHue Macchl Telna, IUIaBalouiero B Boje. OmpeaeneHue MIOTHOCTH TBEPIOTO

Uccnenosanue

tena. Onpenenenue oobema Kycka sibaa. Vizydenue ycnoBus riaBanus Tei. Pemenue 3amay.

4. PaGoTa u MOIIHOCTH. JHeprusi. (9)
Brruuciienue paboTsl 1 MOLTHOCTH, Pa3BUBAEMOI YIEHUKOM IpH moabeme ¢ 1 Ha 3 3Tax.

Onpenenenue BIMrphIma B cuiie. HaxoxneHue neHTpa TsHKEeCTH III0CKOH (purypsl. Beraucienue

KII/ HaknoHHOM mockocTh. M3mepenne kuHeTnueckon sHepruu. M3MepeHue moTeHInanbHON
sHepruu. Pemienue 3aaau.

TemaTuueckoe MJIAHUPOBAHUE

7 kaace
Ne Tema ypoka OcHoBHOe coJep:KaHue Buabl aesATeabHocTH | Mcnoab3oBanue
yqauuxest 000py/1I0BaHMSA LIEHTPa
eCTeCTBEHHOHAYYHOIi 1
TeXHOJOTMYeCKOM
HaINlPaBJICHHOCTEH
«Touka pocra»
IlepBoHaUYaIbHbBIE CBeeHUSA O CTPOeHUM BeulecTBa (7 4)
1. BBonHoe 3aHsTHe. | BBOomHOE 3ansTHe. | DpoHTANIBHAS— HHCTPYKTAX IO
HHctpykTax mo oxpane | MHCTpyKTak no | Th
TPpyJa Ha ypoKax. OXpaHe  TpyAd  HA | Ppypnopas—  3HAKOMCTBO ¢
ypokax. OcHOBEI npasuaamu odhopmieHus 1a6.
9KCIIEpUMEHTA paBOTEI
2. OKcIepUMeHTaIbHAS Lena npenenus @ponTtansHast —  HakoMcTBO ¢ | OGopynoBaHue IS
pabota No 1 | U3MEPUTENIBHOIO Th, anropurmom nabopaTtopHbIX PaboOT
«Omnpenenenue LEeHE]| TTprbopa mabopaTOpPHBIX pPaldT YYEHUYECKUX OITBITOB
JIeTICHUS] Pa3IMIHBIX — mabopaTopHOH
prOOpPOB» WnpvBuayansHas — mpoBelcHUE
pe3yJibTaToB paboTs
JemoHcTpauuu: — obpaboTka
3. OKcrepUMeHTaIbHas HlupuHa, nrHa, OpoHTanmbHas — 3HAKOMCTBO ¢ | KommekT  mocynmsl U
pabora Ne 2 | BBICOTA, IJIOIIAMb, TB, anroputMoM OQOpMIIEHHS | 000pYLOBaHUS I
«Omnpenenenne 00beM 1a00paTOpPHBIX PadyT YYCHHYECKUX OTBITOB
TeOMETPUYECKUX I'pynnosas — MpOBEACHHUC
PasMepoB TeI» nmabopaTopHOit paboTsI
WUnnuBunyanbHas — ogpaGorka
pe3ynbTaToB
JemMoHcTpanuu:
4. Hsrorosnenue llena nenenus WnpuBunyansHas - Ob6opynoBanue JUIst
U3MEPUTENIBHOTO HU3MEPUTENBHOTO W3rOTaBJIMBAIOT U3MEPHUTENbHBIN | 1a0OpaTOpHBIX padoT H
IHHAPA mpudopa LMTHHAP YYEHHYECKUX OTIBITOB

®poHTaNbHAs — TIPaBHIIO
HaXOXJEHHUSl  IIEHBl  JICJICHUS
HU3MEPUTENBHOTO Tprudopa




5. OKcriepuMeHTaIbHAS Iena nenenust | @ponranpHas — 3HakoMmcTBO ¢ | LlmdpoBas  mabGoparopus
pabora Ne 3 «M3MepeHHe | U3MEPUTENILHOTO TB, anropurmomd>dopmiieHust | 1O GUMKE yICHHYCCKAL:
TeMIIepaTyphl TEI» npudopa, 71a00paTOPHBIX paddT ITudposoii JATYIK

MIOTPEITHOCTh I'pynmoBast — IIPOBEJEHHUE | TeMIepaTyphl
HM3MEpEHUs. nmabopaTopHOit paboTsl

6. DKcIiepruMeHTaIbHAS Merton psimoB UnpusuayanbHas — obpabotka | OGopymoBaHue TS
padota Ne 4 «M3mepenue pe3ynpTaToB nabopaTOPHBIX paboT U
pa3MepoB MaJlbIX TEI» JeMoHncTpanmu YYEHUYECKUX OIBITOB

7. DKcIiepruMeHTaIbHAS Merton psimoB
pabora Ne 5 «M3mepenue
TOJIIMHBI nmcTa
Oymarm»

B3aumopeiicrBue Tes (12 )

8. OKcIieprUMeHTaIbHAS CkopocTb OponTranpHas — 3HAKOMCTBO ¢ | ObopynoBanme JUTS
pabota Ne 6 «3MepeHue | paBHOMEPHOTO TB, anropur™MoM 0 7Ta00paTOpHBIX paboT
CKOpOCTH JBYDKCHUS| TBUKEHUS 11a00paTOPHBIX YYEHUYECKUX ONBITOB
TEIm» pabor I'pymmoBas NIpOBEACHHE

9. Pemenue 3anau na remy | CKOpocTh 11abopaTOpHOMN paboThI
«CxopocTth PaBHOMEPHOT'O Vnneuayansuas — obpaborka
paBHOMEPHOI'O JBIDKEHUS pe3yJIbTaToOB
IBIDKCHHS Hemoncrpanun

10. OKcIepUMeHTaIbHAS Macca Tena, CloKeHue Bech 3JeKTPOHHBIE
padota Ne7 «M3mepenue | macc yueOunbie 200 r
Macchl | Karm BoJs»

11. | OxcrepuMeHTaIbHAs [TnotHOCTB Tena, Ob6opynoBanue LSt
pabota Ne 8 «M3Mepenue | HaxoxaeHne  obObema JTa00paTOpHBIX padoT u
IIJIOTHOCTH KyCKa IpAMOYTOJIBHOI'O YUYCHUYCCKUX OIIBITOB
caxapa» TapaJulesIenuIe1a

12. OKcIepUMeHTaIbHAs IInotHOCTH Tena,
pabota Ne 9 «M3mepenue | oobem
HJIOTHOCTH NIPSAMOYTOJILHOTO
XO3SMCTBEHHOTO MBUIA» | mapajielenune/a,

B3BEIIMBAaHKE HA Becax

13. | Pemenwue 3amau vHa temy | ITmotHOCTH Tena @poHTanbHast — 3HAKOMCTBO C
«[11moTHOCTH BeliecTBa» Tb, anroput™Mom ot

11a00paTOPHBIX MIPOBEJICHUE

14, DKCepuMEHTalIbHAs 3aBUCUMOCTD CHIIBl| pa6 ['pynmoBas — paboter | O6opynosanue TSt
pabota Ne 10 | TSKECTH OT MacChl 71aB0paTopHOii — 0bpaGotka | JTAOOPAaTOPHBIX paboT H
«MccnenoBanue Tena WHuBH Iy anbHAs YYCHHYECKUX OTBITOB
3aBUCHUMOCTHU CHJIBI pe3ynpTaToB
TSDKECTH OT MaccChl TeJa» JleMoHcTpanuu

15. DKCTiepuMeHTaIbHAS Onpenenenue Macchbl M|
pabota Ne 11 | Beca Bo3yXa B
«Ompenenenne Macchl ¥ KOMHAaTe
BEca BO3JyXa B
KOMHAaTe»

16. DKCTiepuMeEHTaTbHAS Crnoxxenue cuJ,
paborta No 12 | HampaBJIEHHBIX MO
«CnoxxeHue cuil, OJIHOM MpsiMOH

HalpaBJICHHBIX 11O O,Z[HOﬁ

IIPSIMOI»




17. DKCrepuMeHTalIbHAs Cuna TpeHUs OponranpHas — 3HaKOMCTBO ¢ | Lludposas  maboparopus
pabora No 13 | CKOJIbKCHHUS. Tb, anropurmMomdpopmiIeHHS | 1O PHU3UKE yUeHHIECKas
«3Mepenne KeCTKOCTH | 3aBUCUMOCTD CHJIBI | 1abOpaTOPHBIX paddT
TPY>KUHBD) TPEHUs OT Beca Telia I'pynnoBas — TIpOBe/eHHE

18. | DkchnepuMeHTaILHAS Cuna TpeHus 71a60paToOpHOi paboTi
pabora Ne 14 | CKOJbXKEHHUS. WuauBuayanbHas — 00paboTka
«3mepenune 3aBUCUMOCTH Cuiibl | PE3YJIbTAaTOB I'OPUTMOM
K03((HUIHEHTA CUITBI TPEHHS OT Beca Tela JemoncTpauuu:  €HUS 33139
TPEHHS! CKOJIbAKEHUS odopmiieHns 1 pe

19. | Pemenne 3amay Ha Temy| Cmia TpeHHUS Hudposas  maboparopus
«Cwuna TpeHus» CKOJIBKEHUSL. 1o (hr3nKe ydyeHndIecKas

JaBiaenmne. /laBjeHue TBepABIX Te, JKUAKOCTeil 1 ra3oB. (7 1)

20. OKcnepuMeHTaNbHas 3aBucuMocth JnaBneHus| PpoHTanmbHas — 3HakomcTBO ¢ | OOopynoBaHue s
pabora Ne 15 | ot miomagu Tb, anropurMomdpopmieHHs | 1a0OPaTOPHBIX padoT H
«HUccnenosanne TIOBEPXHOCTHU Ha60paT0prIX pa63T YYCHHUYCCKHUX OIIBITOB
3aBUCUMOCTH JIaBJICHUS OT]| I'pymnmosast — TIPOBEJIECHHE

I0maHu nabopaTopHOit paboThl
MTOBEPXHOCTH WupmsunyanbHas — o6paGotka
pE3yNnbTaToB ITOPUTMOM
JIeMOHCTpaLMK:  exps 3amau
odopmIeHNUS U pe

21. | DxcmepuMeHTabHAsL Hasnenne  TtBepmoro | @poHTampHas — 3HAKOMCTBO C
pabora Ne 16 | tena Tb, anropurmMomdpopmIieHHs
«OrmpenerieHue  1aBJICHUS 11a00paTopHBIX paldyT
OUIMHIPHUYICCKOTO TEIa» I'pynmosast — TIPOBCICHHC

22. DkcnepuMeHTaNbHas Cwia JIaBJICHUS 1n1abopaTopHoii paboTsl O6opynoBanue IS
pabora Ne 17 | armocdeps WnamBunyanbias — o6pa6otka | naGopaTopblx paboT u
«BBIUKCIEHUE CHIIBI, C pe3yJIbTaToB YYEHHYECKUX OTIBITOB
KOTOpOi armochepa HdemoHCcTpanuu: AITOPUTMOM
JABHT HA TOBEPXHOCTH oopmiteHus U pe ‘eHUs 3a1aq
CTOJIa»

23. OKcIepUMeHTaIbHas Cuna Apxumena Hudposas  maboparopus
pabora No 18 1o QU3MKE yICHUICCKAS:
«Onpenenenue Macchl Hudbporoit JIaTYUK
TCJ1a, IJIaBaroIIiero B JIABJICHUSA
BOJIE»

24. OKcrepUMeHTaIbHas Cuna ApxumMena ObopynoBanue IS
pabora Ne 19 Ja0OpaTOpHBIX paboT |
«OmnpeneneHne YYEHUYECKUX OITBITOB
TUIOTHOCTH TBEPJIOTO
Tenay

25. Pemenne kauectBeHHBIX| Cuiia Apxumena. | @ponranpHass — 3HaKOMCTBO ¢ | OGopymoBaHHe TUTST
3a/1a4 Ha TEMY IlinaBanue e Th, amropurmMoM odopmicHus | T1aDOpaTOpPHEIX padoT u
«IlimaBanue Te» 11a00paTOPHBIX paboT YYEHHUYECKUX OIIBITOB

26. | DkcrnepuMeHTalbHAs VYcnoBus raBanus Ten | ['pynmosast - MIPOBEJICHUE

pabota Ne 20 "Uzyuenue

nmabopaToOpHOI paboTHI

yCIIOBUH IU1aBaHus Ten"

WupuBuayansHas — 00paboTKa
pe3yIbTaToB
JemMoHcTpanuu: aJrOPUTMOM

O(bOpMHGHI/IH 1 pelICHUd 3a1a4

PabGora u momHoCTh. JHeprus. (9 4)




27.

OKcnepUMeHTaIbHas
paboTa No 21
"Bbruncienue paboThl,
COBEPLIEHHON
IIIKOJIEHUKOM pH

noaseMe ¢ 1 Ha 3 aTax"

Mexanndeckas paboTa

®poHTanbHas — 3HAKOMCTBO C
Th, anropurMoMm odopMICHHUS

J1a00paTOPHBIX pabor
I'pynnoBas  —  mpoBeneHue
nmabopaTopHOit paboThI

WnpuBunyanpHass — oOpaboTka

28. DKcIiepruMeHTaIbHAS MoIHocTh pe3yibTaToB
pabota Ne 22 HemoncTparu
«Bpruucnenue
MOILIHOCTH Pa3BUBAEMOMN
IIKOJILHUKOM  TIpH
noaseMe ¢ 1 Ha 3 aTax»

29. OKcnepuMeHTaNbHas IIpocTbie MEXaHU3MBL. O6opynoBanue s

pabora Ne 23 Beurpseim B cuie nabopaTopHEIX padoT u
«Omnpenenenne YYEHUYECKUX OBITOB
BBIUTPHIIA B CHIE,

KOTOPBII Jaet
MOABWKHBIN U
HETIOIBYKHBII OJIOK»
30. | Pemenne 3amau Ha Temy| YcioBue — paBHOBecHs| DPpoHTambHAas —  HaKOMCTBO C
«Paborta. MomtHOCTE» ten. LlenTp TsaxecTu TB, anroput™Mom 0(

31. DKCcriepuMeHTaIbHAS KIIJ. KI1J] HaknoHHOH | J1JaOOpaTOpHBIX 2T ObopynoBanue IS
padoTa Ne 24 nockocTH pab I'pynmoBas — NpPOBENCHHE | 1a0OpPAaTOPHBIX PaboOT U
«Brrunciaenue KT n1abopaTOpHOii PabOTHI | yyeHHYECKHX ONBITOB

HAKIOHHOMN IIOCKOCTH» WumBunyaneras — obpabotka
32. DKCcriepuMeHTaIbHAS Kunernueckas pesyIIbTaToB IrOpUTMOM
paboTa No 25 sHeprusa. ®opmyna g AeMoHCTpauum:  eHuA 3a1ad
«M3mepenue pacuera Kunetmueckoj | OPOPMICHHA U pe
KWHETHUYECKOI SHEpruu SHEPTUH
Tenay
33. | Pemenue 3amau Ha Temy | KumHetmueckas
«KuneTtnueckas sHeprus. Popmyna s
SHEPTHSI» pacyera KUHETHYECKOM
SHEPTUH
34. | Pemenue 3anau Ha Temy | [loreHnumanbHas
«ITorennuanbHas JHEPIUsl.
SHEPTHSI»
Coneprkanue uzyyaemMoro Kypca B 8 kiacce.
1. ®Dusnyeckuii MeTOJ U3yYeHUs]  NPHUPOABI:  TeopeTHYeCKHil u
IKCIEPUMEHTANbHBII (3).
Omnpenenenue LIEHbl JeNIeHus npuOoOpoB,  CHATHE MOKa3aHUH.
Ornpezenenne NorpenHoCcTeNd N3MEPEHUN.
2. TemnoBble sIBJI€HUSI 1 METOAbI UX HccaenoBaHus (8).

OnpeneneHHe YAJIMHCHUSA TCJIa B MPOLECCE N3BMCHCHUA TEMIICPATYPhI. Pemenne 3amad Ha

OMpeACIICHUE KOJIUYCCTBA TCIIJIOTHI. HpI/IMeHeHI/Ie TCIJIOBOI'0 paCHIMpCHUA OJId pErucTpannuu
TCMIICPATYPhI. Hccnenopanue MponecCoB IJIABJICHUA W OTBCPACBAHUA. I/ISYLIGHI/IC YCTpOﬁCTBa

TEIUIOBLIX JBHUTATEICH. HpI/I60pBI IJI1 U3BMCPCHUS BJIAJKHOCTH BO3JYyXa.

sIBJIEHMSI 1 METOABI UX UccaeaoBanus (8).

3. DuexkTpuyeckue

Omnpenenenne yAaeabHOTO CONMPOTHUBIIEHUSI MPOBOAHMKA. 3akoH Oma s yyacTKa ILIeTH.

Pemenue 3amau. MccienoBanue u UCMOJb30BAHUE CBOMCTB JIEKTPUUECKUX KOHIEHCATOPOB.

Pacuer motrpebnsemoit snmektposHepruu. Pacuer KIIJ| snmekrtpuueckmx yctpoiicTs. Perenue
3a7a4 Ha 3aKkoH J[xoynsa-JleHna.




4. JJIeKTPOMArHUTHbIE siBJIeHUd (5).

[Tonyyenue u ¢ukcupoBaHHOE HM300pa)kKeHHWE MAarHUTHBIX Mosiel. M3yueHue cBOICTB

asiekTpoMaruuTa. Mzyuenue Mozenu aniekrpoaBurarens. Perenne kauecTBEHHbIX 3aa4.
5. Onrtuka (8).

N3yuyenne 3akoHOB oTpaxkeHusd. HaOmroneHue OTpakeHUS U IPEJIIOMIIEHUS CBETA.
N300paxkenust B muH3ax. OmnpeneneHue TIaBHOTO (POKYCHOTO PacCTOSHUS M ONTHYECKON CHIIBI
auH3bl. HaOmronenwe wuHTepdepeHuuu cBera. PemieHue 3azay Ha INpeoMIICHHE CBETa.
HaOnroneHue noiHoro oTpaxeHus CBeTa.

6. IoaroroBka u nmpoBeaeHue UTOroBoi KoHdepenuuu (2).

WupuBuayanbHas paboTa 1o MOAr0TOBKE MPOEKTa K MPe3eHTAIHH.

TemaTu4eckoe NVIaHNPOBaHHUe

8 kaacc
Ne Tema ypoka OcHoBHOe coiep:kaHue Buael gesitesbHOCTH HUcnonb3zoBanue

yYammxcst 000py/10BaHHSA LIEHTPa
eCTeCTBEHHOHAYYHOI 1

TeXHOJIOT M4 ecKOoi

HaINpaBJIEeHHOCTEH

«Touka pocra»
Duznyeckuii MeTo U3yYeHUs PUPO/bI: TEOPEeTHYECKHIl i IKCIIepUMeHTaNbHBbI i (3)

1. Omnpenenenue uens! | [IpaBuma TexHukn | OpoHTanbHasi—  MHCTPYKTax | OOopynoBaHue T
JiesneHus npudopos, 0e3omacHOCTH Tpu pabote ¢ | o Th nabopaTopHBIX paboT u
CHSTUE NOKA3aHUM usmaeckum pHOOPOM. I'pynmoBas— 3HAaKOMCTBO ¢ | YYCHHUYECKHX ONBITOB

Vsmeperme  QU3MHECKUX | puapymamu odopmiIeHns mab.
BEJTMYHH. Omnpenencaue
LIEHBI JETICHUS U MTOKa3aHuH padoret
2. Omnpenernenue ®poHTaFHAs — 3HAKOMCTBO C
N mpubopoB. AOCONIOTHA U
NOTPELIHOCTEN OTHOCHTENbHAS Tb, anropurmMom ohopmieHUs
HU3MEpeHUs TOTPEIIHOCTS. 3uadenne | 1200PAaTOPHBIX pabot
3KCIIEPUMEHTA s | I'pynmosas  —  mpoBeneHue
Pa3sBUTHS HAy4HBIX TEOpHii | TAOOpaTOpHOH paboTsl
u co3/1aHusg HOBEIX | HpMBHOyanbHas —
TEXHUYCCKUX yCTpOﬁCTB. 06pa60TKa pe3yJIbTaToB
[ena ACTCHUA | JleMOHCTpaLUH:
3. | Pewenne xauectsennpix | M3MEPHUTENBHOTO  TPHOOPA | pponranshas — 3HAKOMCTBO ¢
3aj1au. Hlupuna, pnmHa, BBICOTA, | T anropurmom oopmiieHnus

TIowa b, 00beM 1a60paTOPHBIX pa6or
['pymmoBass  —  mpoBemeHHe
J1a00paTOPHOI paboThI
NunuBuayanbHas —
00paboTka pe3yabTaToB
JemMoHcTpanuu:

TenJioBble siBJIEHUS] © METO/IbI UX HccienoBaHusi(8)

4, Onpenenenue TemnoBoe pacmmpenue ten | MaauBumyanbHas - O6opynoBaHue TSt
YAIAHESHUS Tela n €ro HCIOJIb30BAHHUEC B | M3rOTaBJIMBAIOT J'Ia60paTOprIX pa60T u

B IIpoLiecce TCXHUKE. Crioco6bt HU3MEPUTENbHBIN HIUIUHAD YYEHUYECKHX OIBITOB
H3MEHEHMS A3MEHEHHUS BHYTpEHHEH dpoHTanbHAs  —  MpABHIO
TeMInepaTypsbl. JHeprin e Bupt HAXOXKJCHUS IICHBI JICIICHHUS
TEIUIONEepeIauH.
Temmonepenaua B mpEPOIE HM3MEpHUTENBEHOTO Tprbopa
5. Pemenne 3amay  Ha ®ponTtansHast — 3HakoMcTBO ¢ | Lludposas maboparopus

u TexHuke. KoumuecTBo

10 (PU3UKE yIEHNIECKAs:
TeIIOTL 3aKoH TB, anropurMoM ohopMITCHHS i) y4

onpeeeHne
KOJINYECTBA TEIIOTHL.




6. [TpumeHeHne TEMIOBOIO | COXpaHEHUS u | mabopaTopHbIX paboT Hudposoii JaT4nK
pacIMpeHnA U1 IPEBpalllEHs DHEPruM B | ['pynmoBas — MPOBEIEHHE | TEMIEPaTyphl
perucTpanuu MEXaHMYECKUX M TEIJIOBBIX | jaGopaTopHOM paboTel | OGopymoBaHHe IS
TCMIICPATYyPHhI. nporeccax. ArperaTHole NunuBunyanpHas — 1abopaTopHBIX PaboT H

AHami3 00paboTKa pe3yIbTaToB YUEHUIECKUX OTIBITOB
u 00001eHue COCTOSIHHUS BemiecTBa. | JleMoHcTpalyu
BO3MOXHBIX BapuantoB | Pa3oBele nepexoasl. Pabora
KOHCTPYKIHUiA. raza u napa. TemioBble

7 HccnenoBanme JIBUT'aTEIIH. JBurarens

IIPOLIECCOB IIABNCHHUS U lB;HyTpCHHCFO CropaHi.
TOPH —  TNOPIIHEBOMH
OTBEPIECBAHMUSL. OTOPHO OPIHIHEBO
JBUTATEIb Banxkens.
8. W3zyuenne ®dpoHTanbHas — 3HAKOMCTBO C
Huzens. [lapoBas u razosas B
CTPOEHUs TypGHHa. HeoGbraHbe , AITOPUTMOM O(OPMIICHHS
KpPHUCTAJJIOB, ux npuratemu.  [lepcTieKTHBHI mabopaTOpHBIX paboT
BBIPALIWBAHME. CO3/IaHus HOBBIX | [ PyIIoBast -

9. | Usyuenme  ycTpoicTBa| neurareieii, MPOBEIICHHUE
TEIJIOBBIX ABUTATENICH YCOBEPUICHCTBOBAHHUC na6opaT0pHoﬁ pa6OTI>I

10. | IIpuGopsr JUIsL | TIPEXKHUX u 3aMCHBI | [IppupuayansHas _

M3MEPEeHHUs BIaXHOCTH | MCHMOIB3YEeMOTo B HHUX | GhaGoTka pe3ynbTaToB

11. | Pemenue xauectsennsix| TOTMBA. KIIJI Tennosoro JleMOHCTpaLmu
3a71a4 Ha OIIpeleIICHNE ABUTATCIIA WU TCPCHECKTHUBLL
KI1J TeIIOBOro | €rO MOBBIICHUS
JBUTATEIS

DileKTpUYecKHe SIBJIeHHMsI M MeTOAbI UX uccjeaosanus (8)

12. | Onpenenenue ynensHoro | Konnencaropsi. ®dpouTanpHas — 3HakoMcTBO ¢ | OOopynoBaHue Ui
COIIPOTHBIICHHS DeKTpuuecKui Tok. | Th, anropurmom odopmieHus | 1abopaTopHbIX pabOT U
MIPOBOHUKA. JleficTBHS IEKTPUUECKOr0 | TabOpaTOPHBIX paboOT YYCHUYECKUX OTBITOB

TOKA. DJIEKTPUYECKUH TOK B | I'pynmoBass  —  NPOBEICHHE

13. | 3akon OMma s y4acTKa| cpenax: MeTasnax, naGopaTopHoit paGoThI
emnu. Pemenne 3aj1a4. KUJIKOCTIX, rasax, I/IHI[I/IBI/I)IyaJ'H:-HaH _

14. | HccnenoBanue u MOJTyITPOBOIHUKAX. 06paboTKa pe3ybTaToB
HCTIONb30BaHue cBOMCTB | CoeMHEHHS TPOBOJIHUKOB. JleMOHCTpALHH
IEKTPUUECKUX OcgerurenbHas CeTh.

KOHJICHCATOpPOB 9HGKT‘pOI/I3M€pI/ITeHLHBI€

15. | Pemenme samau  ma | TPHOOpSL Pagora  m
3ABHCHMOCTh MOIIIHOCTh 3JIEKTPUYECKOTO
COMPOTHBIEHH Toka. 3akoH Jxoyms —

Jlenna.
MIPOBOJAHUKOB  OT
DneKTpoHarpeBareIbHbIe
TEMIIEPATYPHI. 5 P
" ~— npuOOpHI. acder
16. | Pacuér mnotpebGiusiemoii pHBOP . Hudposas naboparopus
oTpedIsIeMoit
3IEKTPOIHEPTHH. 1o Gpu3MKe yueHHYecKas
~ anexTpodHeprun. Kopotkoe
17. | Pacuér KII],
3aMBIKaHHE. [TnaBkue
IEKTPUUCCKUX
9 NPeI0XPaHHUTEIH.
CTPOMCTB.
18 ; P IIpumenenue 06
. CIICHIE J_[3a):[aq Ha 3aKOH| OJYTIPOBOIHUKOBBIX 6OPYII0BaHHe ; IS
xoyisi-JleHna. JTa0OpaTOpHBIX paboT H
Jxoy. e pudopoB. opartop pabo

19. | Pemenne KauecTBEHHBIX YYEHUYECKUX ONBITOB
3a1ad.

JJIeKTPOMATHUTHBIE siBJIeHUs (5)

20. | Tomyuenue u MarsnuTHO® nose. | dpoHTaNbHAS — 3HAKOMCTBO C
(uKcHpoBaHHOE DJIEeKTPOMAarHUTHI. TB, anroputMom oopMIiIeHHs
n3o0paxeHne DJeKTpOMarHuTHBIE pelie H| J1abopaTOpHBIX padoT

MAarHUTHBIX MOJIEH.

HX IMPUMEHCHUEC.




21. | Nzyuyenwue ITocrosinabie MarHuThl U ux | ['pynmnoBas -
CBOICTB NpUMEHeHne. MarauTHoe HpoBeeHNE
3JIEKTPOMAarHura. none 3emin. Ero BausHue Ha60paT0pH0ﬁ pa60TbI
Ha paauocBs3b. JlelicTBue
Usrorosnenue p it VnanBuayatbHas _
SNCKTPOMArHuTa. MATHHAROYO MO A spaGotka pesysbraton
> Visysenue Ap— TIPOBOJIHUK C TOKOM. P pesy.
DNEKTPO/BUTaATENb. JleMOHCTpauuu:  aaropuTMoM
SJICKTPOABHIATCIIA oopmIleHHs U peleHus
- IIICHHE Ka4eCTBEHHBIX TTOBaHU TUTS
23 Pemenue kagecTBe 3amau O6opynoBaHue
24 | 3amad. nabopaTopHEIX paboT u
YYEHUYECKUX OBITOB
Onruka (8)

25. | Uzyuenue 3akoHOB | VMicrounukn cBera. Cuia | @poHTanbHas — 3HakoMcTBO ¢ | OOopynoBaHue U1t
OTpasKeHHs CBeTa. Ocgeménnocts. | Th, anropurmMom odopmiieHHs | 1abOpaTOPHBIX paboT U

26. | Habmonenue OTpakeHne U MpeoMIICHHE | 1ab0paTOPHBIX paboT | yYEeHHUECKHX OTIBITOB
OTpaXKeHH s u | cBeTa. 3aKOHBI OTPaXEHHS I'pynnoBas — npoBeneHue
MIPEJIOMJICHUSI CBETA. n mpenomienusi. [lonnHoe | mabopatopHoit paboTsI

OTpaXCHUE. BomnokonHas I/IHZ[I/IBI/IJJyaHI)HaSI —
27. | V3o0paxkeHus B TMH3aX. | ONTHKA. 3epKaja IUIOCKHE U 06paboTka Pe3yNbTaTOB Ob6opynoBanune JUIs
chepudeckue. JInH3EL JleMOHCTpALHH nabopaTopHBIX paboT u
Onruueckass cujaa JIMH3BIL. YUYEHUUECKUX OIIBITOB
28. | Onpenenenme rmamoro | OnTHYECKHE NpPHOOPEL.
(hOKYCHOTO pacCTOSHUS Hucnepcns  cgera.  Llser
. Tena. Wnrepdepenuns
U ONTHYECKOH  CHJIBI
CBeTa. IIpoceernenue
JIMH3BL.
ontukd. udpaxmus ceera.

29. | HaOmnronmenue VckakeHue U300pakeHui, Oo6opynoBaHue JUISt
HHTepPEPEHINH U OTYYEHHBIX C IOMOIIBIO nabopaTopHBIX paboT u
JU(ppaKIUK CBETA. ONTHYECKUX MPHOOPOB. YYCHHYECKUX OIIBITOB

30. | Pemenne  3amad  Ha| CnekTpalbHbli aHATIHS.

MpeIOMJICHUE CBETA.

31. Haomonenue

TIOJTHOTO
OTpa)KCHUsI CBETA.

32. | PerieHue KaueCTBEHHBIX
3amad  Ha OTpaKeHHE
CBeTa.

IoaroroBka u npoBegeHne UTOroBoi KoHGepeHuu (2)

33- | NnamuBunyanbHas [Mpesenrauuss  paboOTHI.

34 | paboTa MO TMOATOTOBKE Odopmienne  pabOTHI.

IPOCKTa K MPE3CHTAIINU.

IIpoBenenue KOHGEPEHIIHH.

YueOHO-MeTOAMUYECKOE 00ecTIeUueHHne 06pa30BaTeJ’IbHOFO npoiecca.
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oduIMaIbHBIA caiiT. — Pexxum noctyna: http://MuHoOpHayku.pd/

8. Metoanueckas ciyxoa. N3narenscTBO «BTHOM.
Jlaboparopust 3HaHUI
[DnexTponHbIii pecypc]. — Pexum goctyna: http://metodist.lbz.ru/

9.  PasBuBaromiue SJEKTPOHHBIE HIPHl «YMHHUKH — H3y4aeM IUIAHETY»
[DnexTponHsIi pecypc]. — Pexxum poctyna: http:// www.russobit-m.ru//
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MarepuanbHO-TeXHHYeCKOe o0ecneyeHre NpPorpaMmbl
OpraHu3allMOHHbIE YCIIOBHSI, IO3BOJISIOLIME pPEaIU30BaTh COJEPKAHUE IPOTrPAMMBI
«3aHuMaTenbHas (pU3MKay MPEANoIaraloT Halmyue o0opyaoBaHus HeHTpa «Touka pocTay:
- Hudposas madoparopus no pusuke Releon Air
- MYJIbTUMEANIHOE 000pyI0BaHNEe (KOMIBIOTEP, HOYTOYK, TPOEKTOP, (IIdII-
KapThl, 9KpaH, CPEACTBA TEIEKOMMYHUKALUU (JIOKaJbHbIE LIKOJIbHBIE CETH, BBIXOJ B
WHTEPHET).
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