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IosicHuTenbHAA 3anMcKa K pado4eil mporpaMMe 3aHATHH BHEYPOYHOI 1esITeJIbHOCTH 10 (pu3nke
«®Du3nka BOKpYr Hac» B 7-8 kiaccax

PaGouas mporpamMma 3aHATHII BHEYpOUHOW MAEATENbHOCTH MO (u3nke «Du3nka BOKPYT Hac»
MpeaHa3sHaueHa JUIs OpraHu3aliy BHEYPOUHOH MesaTenbHOCTH oOydaromuxces 7-8 xiraccos MBOY COII
c. Ilobemuno (c. Pommuo) u pa3paboTaHa B COOTBETCTBHHM CO CIEAYIONIUMH HOPMATUBHBIMU
JIOKyMEHTaMH:

1. ®enepanbhbiii 3aKoH «O06 oOpazoBanuu B PD» 29.12.2012 Ne 273
2. llpuka3z MwuHucrtepctBa oOpazoBanusi U Hayku P® ot 17.12.2010 Nel897 «OO6 yTBepkaeHUU

(denepanbHOrO0  TOCYAAPCTBEHHOTO — 00MIe00pa3oBaTeNbHOTO — CTaHAapTa OCHOBHOTO — OOIIEro

obpa3zoBanus» (¢ u3mMeHeHUsMHA oT 29.12.2014 Ne1644, ot 31.12.2015 Nel577).

3. Ilporpamma ocHoBHOTO oOmiero oOpasoBanus. @usuka. 7 - 9 kmaccel (aBTopel: A.B. IlepbimkuH,

H.B. ®unonosny, E.M. I'yrauk). ®m3uka. 7-9 kmaccel: pabounme mporpammbl / coct. @50 E.H.

TuxoHoBa - 5-¢ u3f., nepepad.-M.: Ipoda, 2015. — 400c., crp.4.

JlanHas pado4yasi mporpaMMa COCTaBJIEHA € HCMOJIb30BAHHEM HAYYHBIX, HAYYHO-METOIHYECKUX U
MeTOANYEeCKHX PeKOMeHIaIHii:

1. ®opmupoBaHNe YHHBEPCAILHBIX Y4YEOHBIX INEUCTBHI B OCHOBHOHM ILIKOJIE: OT AEHCTBUS K MBICIH.
Cucrema 3amanwmii: mocodme mis yunrenst / A.I'. Acmonos, I'.B. bypmenckas, M.A. Bonogapckas u
np.; mon pen. A.I'. Acmonosa. — 2-e u3g. — M.: [Ipoceemenue, 2011.

2. ®wuzmka. 7-9 Kiacchl: TEXHOJOTMYECKas KapTa M CIEHAPUH YPOKOB DPAa3BHBAIONICIO OOYUYEHHS,
MHTErpupoBaHHble ypoku / aBT.-cocT. T.W. [onras, B.A. nonosa, B.H. Cadponos, 3.B. Xauarpsn. —
Bonrorpaa: Yuurens, 2015. -125c.

3. JocTmwkeHue IMYHOCTHBIX PE3yNbTaTOB yJalluMucs Ha ypokax ¢msuku / M.A. Kynam. - Boarorpan:
VYuaurens, 2015. - 255c¢.

4. Meromuveckne peKOMEHJANMW TI0 OpraHuM3anuu ydeOHoro mporecca mo ¢usuke B 2015-2016
yueObHOM rony. AnanwueBa C.B. TIaBHBI CHENMAIMCT OPraHW3allMOHHO-METOJUYECKOW PadOThI
OI'BbY «llenrpa OCH» 1. YabsHoBcka, 2016r.

5. ®wusuka. Mudopmanmonno-odbpasoBarenbHast cpena kak ycioBue peanmuzauuun OIOC [Tekcr]:
MeToaudeckre pekomeHaanuu. B 3 4. Yacts 2/ C.B.AnHannueBa; mox pen. P.P. 3arugynnuna, B.B.
3apyounoi, C.1O. [Ipoxopooii. — YuesHoBck: YUIIKIIPO, 2011. — 52 c.

1. MecTo Kypca B 00pa3oBaTeILHOM MPOIlECCe.

BreypouHas nesTenbHOCTh SBISETCS COCTABHOW YacThIO 00Pa30BaTENBHOTO IpOIecca M OJHON W3
¢dbopM opraHuMzalnMd CBOOOIHOrO BpeMeHHM oOyuarommxcs. B pamkax peamusamuun ®IOC 000
BHEYpOUYHas JeATENFHOCTh — O3TO 00Opa3oBaTeNbHAs esTeThbHOCTh, OCYIIecTBIseMas B QoOpMax,
OTJIUYHBIX OT YPOUHOH CHCTeMbl 00yUeHUsI, U HANpaBJICHHAs Ha JOCTHKECHUE TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI 00pa30oBaTENbHBIX IIPOTpaMM OCHOBHOTO OOITNEro 0Opa3oBaHMUS. Peammzanus paboueit
MPOrpaMMbl 3aHATHH BHEYPOYHOH JIesTeIbHOCTH Mo (u3uke «Du3mka B 3aauax T DKCHCPUMEHTAX)
CITOCOOCTBYET OOIIEHHTEIEKTYAJbHOMY HAIPABJICHUIO PAa3BUTHIO JIMYHOCTH oOydJaromuxcs 7-8-x
KJIaCCOB.

IIpemmaraemas mporpaMma BHEYPOUYHOHM IEATEIBHOCTH B 7-8 KiaccaXx paccuWTaHa Ha | ron
oOyuenus (1 yac B Hegenmo). B 7 knacce — 34 gaca; B 8 kiiacce — 34 gaca.

Oumsudeckoe 00pa3oBaHUe B CUCTEME OOIIET0 W CPETHEro 00pa3oBaHUs 3aHUMAET OJHO M3 BEXYIINX
MecT. SIBnssich pyHIaMEHTOM HAyYHOTO MHPOIOHHMAHUS, OHO CIIOCOOCTBYET (hOPMHUPOBAHHIO 3HAHUL
00 OCHOBHBIX METOJ]aX HAYYHOTO MO3HAHUS OKPYKAIOIIEro Mupa, (yHIaMEeHTaIbHBIX HAyUYHBIX TEOPUH U
3aKOHOMEPHOCTEH, (OPMHUPYET Yy YYaIMXCsS YMEHHS HCCICIOBATh M OOBSICHATH SIBIICHUS MPHUPOJIBI H
TEXHUKU.

MonepHu3anusi COBPEMEHHOTO O0pa30BaHHs OPHEHTHpPOBaHA Ha ()OPMHUPOBAHWE Y YUAITUXCS
JJMYHOCTHBIX Kad€CTB, COLHMAJIbHO 3HAYMMbIX 3HaHHﬁ, OoTBCHaroOmnx JWHAMHWYHBIM HW3MCHCHHAM B
coBpeMeHHOM oOriecTBe. HeoOxoaumMo MoBEepHYThCH K JIMYHOCTH peOeHKa, K €r0 WHAWBUAYATbHOCTH,
JIMYHOCTHOMY

ONBITY, CO3JaThb HAWIy4YlIME YCJIOBHUS JUIsl Pa3BUTHS U MaKCHUMaJbHOM peanu3aluu €ero
CKJIOHHOCTEH U crnocoOHocTel B HacTosieM U OyaymieM. ['ymaHu3arus, WHIUBUyaTu3alus |
nmuddeperuanyst 00pa3oBaTeNTbHON MOJUTHKH CTAIHA CPEJCTBAMH PEIEHI s IOCTaBICHHON 3aauu.



Kak mkonmpHBIN TpeaMeT, Qu3uka 00JanacT OrPOMHBIM TyMaHHTapHBIM MOTEHIIMAIOM, OHA
aKTHUBHO (HOPMHPYET UHTEIUIEKTYaJbHbIE 1 MUPOBO33PEHUYECKUE KAUeCTBa IMYHOCTH. YUUTEIb IPU ITOM
CTaHOBHTCSl OPTraHM3aTOPOM II03HABATENLHOW JESTENbHOCTH YYCHHKA, CTHMYJIHPYIOUIMM HadajoM B
Pa3BUTHHU JIMYHOCTH KAXKJOTO IIKOJIBHUKA.

Huddepennmanus npeanonaraetT Takyro OpraHu3alyio mpolecca 00ydeHust, KOTOpas YUUThIBAeT
UHIMBUIYaJbHBIE OCOOCHHOCTH YYAIIMXCS, HMX CIHOCOOHOCTH ¥ WHTEPECHl, JHMYHOCTHBIH OIIBIT.
Huddepennmanus o0yueHus: GU3MKe MO3BOJSLET, C OAHOU CTOPOHBI, 00ECNeYUTh 6a30BYI0 MOATOTOBKY, C
JPYroii — YIOBJIETBOPHUTH MOTPEOHOCTH KaXJIOTO, KTO MPOSIBISIET HHTEPEC H CIIOCOOHOCTH K TPEIMETY.

2. llesan kypca.

Onupasich Ha WHAMBUIyalbHBIE 00pa3oBaTelIbHbBIC 3alPOCHl M CIIOCOOHOCTH KaXKAOro peOeHKa
NPy pealu3aliil TPOrpaMMbl BHEYPOUHOW JedaTenbHOCTH 1o ¢(usnke «®Dusuka B 3agadax H
AKCIIEPUMEHTAX)», MOXXHO JOCTUYH OCHOBHOH WeIM - Pa3BUTh Yy O0y4YAKOIIUXCH CTpeMJIeHHEe K
AajbHelmeMy caMooIpeaeIeHnIo, HHTE/VICKTYaIbHOIM, HAY4YHOM H NPaKTHYECKOU
CaMOCTOSITEJIbHOCTH, IO3HABATEIbHON AKTUBHOCTH.

JanHasg mporpaMMa IMO3BOJIAET OOYYaIOIIMMCS O3HAKOMHTHCS C METOJMKON OpraHM3aluu U
MIPOBEJICHUST IKCIIEPUMEHTAITLHO-UCCIIEA0BATENbCKON NEATENHHOCTH B COBPEMEHHOM y4eOHOM IpoIliecce
1o (pu3MKe, 03HAKOMHTBCS CO MHOTUMH MHTEPECHBIMU BOIMIPOCaMHU (DM3MKU Ha JTAHHOM 3Tarie o0ydeHus,
BEIXOSIIUME 332 PaMKH IIKOJFHOW TPOTPaMMEBI, PACHIMPUTH IENOCTHOE MpeACTaBleHHe O Tpodieme
I[aHHOﬁ HayKH. 9KCHepHMCHTaHLHaﬂ JACATCIBHOCTD 6YIICT CHOCOGCTBOB&TI) Pa3BUTUIO MBICIUTCIBHBIX
oTieparuii 1 00IIeMy WHTEIDIEKTYaJIbHOMY Pa3BUTHIO.

He menee BakHBIM (pakTOpOM peanm3aluyl JaHHOH MPOTPaMMBI SBIISIETCSl CTPEMIICHHE PAa3BHTh Y
yYaluxcsi YMEHHE CaMOCTOSITENIbHO PadoTaTh, AyMaTh, IKCHEPUMEHTHPOBATH B YCIOBHSX IITKOJBHOM
nabopaTopuu, a TaKKe COBEPIICHCTBOBATh HABBIKM apPTYMEHTAIMU COOCTBEHHOW IO3UIMH 10
onpenenéHHbM BompocaMm. CopepikaHue MPOTpamMMBbl COOTBETCTBYET IMO3HABATEIHFHBIM BO3MOYKHOCTSIM
IIKOJFHUKOB W TIPEAOCTABIIIET UM BO3MOXKHOCTH Pa0OTaTh HAa YPOBHE MOBBIINICHHBIX TPEOOBaHUA,
pa3BuBas yueOHYIO MOTHBAIIHIO.

CopepxkaHue 3aHATHI KpyXKKa TpEACTaBIsieT co00N BBEACHHWE B MHUP SKCIIEPHUMEHTAIBHOM
(1)I/ISI/IKI/I, B KOTOPOM Yy4HalIUECA CTaHYT UCCICA0BATCIIAMU U HAy4aTbCA MMO3HABATH oxpyncaroumﬁ ux MHp,
TO ©CTh OCBOAT OCHOBHBIE METOJIBI HAYYHOTO IMO3HAHHA. B ycnoBusx peanmuzarnuu o0Opa3oBaTebHON
NpOTpaMMBbl  IIHPOKO  HCIIOJNB3YIOTCS ~ METOJBl  Y4eOHOro, HCCIEeNOBATENBLCKOTO, IMPOOJIEMHOTO
sKcriepuMeHTa. PeOEHOK B mporecce IMo3HaHHS, NpUoOpeTas JyBCTBEHHBIN ((heHOMEHOIOTHYECKHIT)
OIIBIT, MCPCKUBACT IIOJYUCHHBIC OIIYHICHHWA W BIICHATICHUA. Ot TNEPpEIKUBaAHUSA Hp06y>1<,ua}oT u
noOyKIaroT Tmponecc MbimuieHnsa. Crermduueckas ¢opMa OpraHu3alMd  MO3BOJISET  YYaIHMCS
O3HAaKOMUTBECAd CO MHOI'MMH MHTCPCCHBIMU BOIIPpOCaAMU (1)I/ISI/IKI/I Ha JaHHOM DJOTalie o6yquH51,
BEIXO/SIIIUME 332 PaMKH IIKOJIEHOW TPOTPaMMBI, PACHIMPUTH IEIOCTHOE MpeICTaBleHHEe O Mpodieme
JaHHOW Hayku. JleT mosiy4aroT npodeccHoHaNbHbIC HABBIKM, KOTOPBIE CIIOCOOCTBYIOT aaibHEHIICH
COIIMABHOM ajjanTanvy B OOIIECTBe.

Heo0xonumo mocTponth 00ydeHHe Tak, YTOOBI MAaKCUMAalIbHO Pa3BHTh 3aJI0KEHHBIE MPUPOIOH
CHOCOOHOCTH YYEHWKa K ONpeAelEHHBIM BUAAM NIEATENFHOCTH, TaK KaK KaKMMH ObI ()eHOMEHAJIHHBIMHU
HU OBLTH 33/IaTKH, CaMH 10 ceOe, BHE cepbl 00YUCHUS U BHE JACITCILHOCTH OHU Pa3BUBATHCSA HE MOTYT.

[TosTOoMy mensIMH TIPOTPaMMBI 3aHATHI BHEYPOUHOH MEATEIHHOCTH 10 (hm3uke «PU3nKa BOKPYT
HAC» JIUIS yJaIuxcst 7-8-X KIIaCCOB SIBISIFOTCSL:

® Da3BUTHEC Y YYaIUXCS MO3HABATENIBHBIX MHTEPECOB, MHTEIUICKTYaNIbHBIX U TBOPUYECKHUX
criocoOHOCTEll B TMpolecce peleHus TNPAaKTUYECKUX 3aJad M CaMOCTOATEIbHOTO
MPHOOpETeHNsT HOBBIX 3HAHUH;
e (¢opMHpOBaHWE ¥ pa3BUTHE Yy YYaIIUXCS KIIOYEBBIX KOMIETECHIMA — ydeOHO —
MO03HABATEIbHBIX, MH()OPMAITMOHHO-KOMMYHHUKATUBHBIX, COLIMAIBHBIX, U KaK CJICJCTBUE -
KOMIIETEHI U JIMYHOCTHOI'O CaMOCOBEPILICHCTBOBAHUS;
e (¢opMupoBaHME TPEAMETHBIX W  METalpeAMETHBIX  pe3yJbTaToB  OOydeHus,
YHHUBEPCAIBHBIX YICOHBIX TCHCTBUIA.
® BOCIIUTaHHWE TBOPUYECKON JMYHOCTH, CTIOCOOHOW K OCBOCHHIO TEPEIOBBIX TEXHOJIOTHHA H
CO3JIaHUIO CBOMX COOCTBEHHBIX pPa3pabOTOK, K BBIIBM)KEHHIO HOBBIX UJICH U POCKTOB;
e peanu3anys JAEATEIBHOCTHOTO TIOJXOJa K MPEAMETHOMY OOYYEHUIO Ha 3aHATHUSIX
BHEYPOUYHOMU JESITETHHOCTH 10 (PU3UKE.
OcCoOEHHOCTBIO BHEYPOUYHOH NIESATEIBHOCTH 1O (U3UKE B paMKaxX KPYKKOBOH paOOTHI ABIAETCA TO, UTO
OHa HallpaBJICHA Ha JOCTHUIKCHUC 06y‘IaIOHII/IMI/ICH B 60.]'[1)1]_[6171 CTCICHU JIMYHOCTHBIX U METAIPCIMETHBIX
Pe3yNbTATOB.



3. Konuenuus Kypca.

OCHOBHBIM HaIllpaBJICHUEM TIIPOrpaMMbl  ABJIACTCA KOMILJICKCHBIH noaxona, HaHpaBHCHHLIﬁ Ha
JOCTIDKCHHE OOydarollMMHCS JIMYHOCTHBIX W METalpeIMETHBIX pPe3yJIbTaToB, IOJY4YCHUE 3HAHUM,
YMEHUI 1 HABBIKOB B IIPOLIECCE 3aHATHI BHEYPOUHOH NEsITEIbHOCTH Ha 0a3e TEOPETHYECKOT0 MaTepuara,
pPacCMOTPEHHOT0 Ha YpOKax B IIKOJIE.

Kypc «®usnka B 3a7adyax M KCIIEPUMEHTax» OPHEHTHPOBAH, MPEXJE BCEro, HA OPraHU3aIHIo
CaMOCTOATEIBHOIO [03HABATEIBLHOIO IIPOLECCA U CAMOCTOSATENBHONW IPAKTUYECKOW JAESITEIIbHOCTH
ydamuxcsi. B mporpaMme NnpencTaBlieHa CUCTEMa INPAKTUYECKUX 3aJaHUM ITOCTEIEHHO BO3PACTaroLIEei
CJIO)KHOCTH IO Kypcy (H3MKHM OCHOBHOM mkojibl. Kypc mpemycmarpuBaeT pelieHHE TEOPETHYECKHX U
NPaKTUYECKUX 3aad Ha OCHOBE CHUCTEMAaTHU3alUHM HMEIOLIETOCsS TEOPETHYECKOro Oaraxa 3HaHMH IO
(1)1/131/11(6 U MaT€MaTUKE, 3HAKOMCTBO C OCHOBHBIMU ME€TOJaMH PECIICHUA (I)I/I3I/IT-ICCKI/IX 3aaad, BBIpa6OTKy
HaBBIKOB DEIICHUs HECTaHOApTHBIX 3aJaHHH, NPOCKTUPOBAaHUE M CO3JaHHE NPUOOPOB U (U3UUECKUX
YCTPOMCTB.

B mporpamme peanusyroTcsi MEXIpPEIMETHbIE CBA3M C XUMHEH, OuoJorued, HCTOpHEH,
IUTEpaTypol, reorpadmuell; co3malOTCS yCIOBUS JUIA AKTHBHM3AalMH I03HABATEILHOTO HHTEpeca
yUYalluXCcs, Ppa3BUTHA HX HHTEIJICKTyalbHBIX, TBOPYECKHX CIOCOOHOCTEH B IpoLECcCE PpEIICHUS
¢Gu3nYecKux 3ajaad, MPHUKIAIHONW MPAKTUUCCKON JEATCILHOCTH M CaMOCTOSITCIBHOTO HPUOOPETeHUS
HOBBIX 3HAHUU.

4. 3apauu Kypca.
st peanu3anuu 1enei Kypca Tpedyercs pelieHne KOHKPETHBIX MPaKTHIecKuX 3a1a4d. OCHOBHBIC
3a/1a4¥ BHEYPOUHOH JIEATETHHOCTH 10 (PU3UKU:

e BBISIBIICHUEC UHTEPECOB, CKIIOHHOCTEH, CIOCOOHOCTEH, BO3MOXKHOCTEH yUYaIIUXCsl K Pa3IMYHBIM BUIaM
JESITENBHOCTH;

e (hopMUpPOBaHUE MPEICTABICHUS O SBICHHUAX ¥ 3aKOHAX OKPYKAIOIIET0 MUPA, C KOTOPHIMU IKOJIbHUKH
CTAJIKNBAKOTCS B HOBCCHHCBHOﬁ XKU3HU,

e (hopMUpPOBaHUE MPECTABICHUS O HAYYHOM METOJIE MMO3HAHNUS;

e pa3BUTHE MHTEPECA K UCCIIEI0BATEIHCKON ACATEIHHOCTH;

e DPa3BUTHE OIBITA TBOPUYECKOU ACATEIHHOCTH, TBOPUYECKUX CIIOCOOHOCTEH;

® PAa3BUTHUC HABBIKOB OpraHuU3alii HAy4YHOT'O Tpyada, pa6OTLI CO CJIOBApsIMU U SHIUKIIONICAUAMU,

e CO3JaHHe YCIIOBHUI [T pean3aliii BO BHEYPOUYHOE BPEMS MPUOOPETEHHBIX YHUBEPCABHBIX YUEOHBIX
JEHCTBUI B YPOUHOE BpPEMS;

® Da3BUTHE OIBITa HEHOPMAITBLHOTO OOIIEHMSI, B3aNMOACHCTBHUS, COTPYIHUIECTBA;

® pAaCIIMpPEHHE PAMOK OOILIEHHS C COLIUYMOM.

e (GopMUpOBaHHE HABHIKOB TIOCTPOSHHS (PU3MUYECKUX MOJENeH W ONpeAeleHus TPaHUI] HX
MIPUMEHUMOCTH.

e COBEpIICHCTBOBaHWE YMEHHUH MPHUMEHSATh 3HAHUS MO (U3WKE JUIS OOBIACHEHUs SBJICHUN IMPHUPOJIBI,
CBOWCTB BEIIESCTBA, PEIICHUS (PU3NUCCKHUX 3a]1a4, CAMOCTOSATEILHOTO IPUOOPETEHHS M OIICHKH HOBOM
nHbopMar  (PU3MUECKOTO CONEp)KaHWS, WCIOJIB30BAHUSA COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJIOTHif;

e WCIIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUN U YMEHHH I PEIIeHIs MPaKTHIECKNX, )KU3HEHHBIX 3a/1a4;

e BKIIOYCHHE Yy4YallUXCs B Pa3HOOOPA3HYI JCATEIBHOCTh. TEOPETUYECKYIO, MPAKTHUYECKYIO,
AHAJIUTUYECKYIO, IOUCKOBYIO;

e BBHIPAOOTKA THOKUX YMEHUMN TIEPEHOCUTH 3HAHUS U HABBIKM HA HOBBbIE (DOPMBI y4eOHO pabOoTHI;

* Da3BUTHE COOOPA3UTEIHHOCTH M OBICTPOTHI PEAKIMU MPH PEUICHHH HOBBIX Pa3IMYHBIX (DPU3MIECKIX
3a/1a4, CBSI3aHHBIX C MIPAKTUUYECKOU AESITEIbHOCTBIO.

5. MeToasbl 00yuenusi M1 pOpMbI OPraHM3aLMU AeATEILHOCTH 00yYALIUXCS

Peanuzanust mporpamMMbl BHEYPOUHOW JEATENHbHOCTH «Pu3MKa B 337a4aX U SKCIHEPUMEHTAX»
npeanonaraeT WHIWBUAYAIbHYI0 M TPYIIOBYIO pabOTy 0OydYaromuxcs, IUIAHUPOBAHWUE W IMPOBEICHHE
HCCIICIOBATENIBCKOTO DKCICPUMEHTA, CAMOCTOSTEIbHBIN COOp JAaHHBIX JJIS PEIICHUS NPAKTHYSCKUX
3a/1a4, aHaNW3 M OIEHKY TOJYYeHHBIX Pe3ylbTaToB, W3TOTOBJIEHHE Nocobuit m monenei. [Iporpamma
MpeIyCMaTpUBAaET HE TOJIBKO OOY4YalolIMe M pa3BUBAIONIUE II€IH, €€ pealu3als CII0COOCTBYET
BOCIIUTAHUIO TBOPYECKOH JMYHOCTH C AKTUBHOW XM3HEHHOH MO3WINEld. BBICOKMX pe3ynbTaToB MOTYT
JIOCTHYb B JAHHOM CIy4a€ HE TOJILKO YYEHUKH C XOPOIIEH IIKOJBHON YyCIIeBaeMOCTbIO, HO M BCE
IIEICYCTPEMIIEHHBIC aKTUBHBIC pe0sTa, YKe CAeNaBIINe CBOUM MpoGheCCHOHATLHBIN BEIOOD.

B nHauvasie ydeOHOro TOMa OOYYAIOIUMCS TPEIJIAralOTCs TEeMbl JiJIsi HPOEKTHO —
HCCIIEOBATEIbCKON  nesTenbHOCcTH. OOydarommecs OOBEAMHSIOTCS B TPYIIBl  WiIH  paboTaroT



CaMOCTOSITEIbHO HaJ MPOEKTOM B TeUeHHE y4eOHOTrOo roja, Mojydas KOHCYIbTAllUH YUUTENs U HMes
BO3MOYKHOCTb OOCYJTUTHh MPOMEXKYTOUHBIE Pe3yJIbTaThl B TPYIIIE Ha eXKEHEACTbHBIX 3aHATUAX. B paMkax
eKEHeNeNbHBIX 3aHATHH oOydarolmiuecs IUIAHUPYIOT OKCIEPUMEHTHI, TPOBOAAT HX, OOCYKAAlOT
PE3yIBTAThI, PEIMIAIOT KCIIEPUMEHTAIbHBIE 33aHHUs, 331a4H PA3IMIHBIX (JOPM H THIIOB.

6. Ilnanupyemble pe3yJbTaThbl.

JlocTmkeHne MNIaHMpPYEMbIX pPE3yJbTaTOB B OCHOBHOM IIKOJNE TIPOMCXOJUT B KOMIUIEKCE
WCTIOJB30BAHMA YETHIPEX MEXAUCIUIUIMHAPHBIX yueOHbIX mporpamm («DopMupoBaHue YHHBEPCATbHBIX
yueOHbIX peiicTBuit», «DopmupoBanue HNKT-komnerentHocTH oOyuarommxcs», «OCHOBBI y4eOHO-
WCCIIEIOBATENBCKON U MPOEKTHOW AEATENbHOCTH», « OCHOBBI CMBICIIOBOTO YTEHHUS U PAOOTHI C TEKCTOM))
M y4eOHBIX MPOrpamMMbl MO BCEM NpeaMeTaM, B TOM umcie no ¢usuke. [locie n3ydeHus mporpaMmsl
BHEYPOUYHOU NesTeNhbHOCTH «DH3MKa BOKPYT HACY» 00yUJaromInecs

° CUCTEMATU3UPYIOT TCOPCTUICCKUC 3HAHUA U YMCHHA 110 pCHICHUIO CTAHAAPTHBIX, HCCTAHAAPTHBIX,
TEXHUYECKUX U OJIUMIIMAJHBIX 33/1a4 pPa3IMYHbIMU METOJaMU;

e  BbIpabOTAIOT MHAMBUAYAIBHBIN CTUIIL pelleHus (PU3NIECKUX 3a/1ad.

o COBCPUICHCTBYIOT YMCHUSA Ha IMNPAKTHUKE I10JH30BATHCA an60paMH, IIPOBOAUTL H3MCPCHUSA
(¢u3MYeCKNX BENMYWH (OMPENeisaTh IEHY JeleHUs, CHUMATh IOKa3aHWs, COON0AaTh IpaBuIiia
TEXHUKH O€30TIaCHOCTH);

e Haydyarcsi IOJIb30BAaThCSI NMPUOOpaMH, C KOTOPHIMH HE CTaJKHBAIOTCS Ha ypoKax (U3UKH B
OCHOBHOII IIIKOJIC;

e pa3paboTaloT M CKOHCTPYUPYIOT MPUOOPHI M MOACITH JUIsI TOCIEAyIomeld padoThl B KaOWHETE
bu3uKy.

® COBCPIICHCTBYIOT HAaBbIKM THCBMEHHOM M yCTHOM pedd B IMPOLECCE HAMUCAHUS
UCCIIENOBATENILCKMX paboT, WHCTPYKIOMHA K BBIIOJHEHHBIM MOAETSIM M IpubopaM, mpu
BBICTYIUICHHUSX HAa HAYYHO — MPAKTHYECKUX KOH(PEPEHIHSIX PA3IMIHBIX YPOBHEM.

e ompeneniT JalbHEWINee HampaBIeHWE pa3BUTHS CBOMX CIIOCOOHOCTEW, cdepy HaydIHBIX
MHTEPECOB, ONPEAEIATCS C BEIOOPOM JalibHEHIEro o0pa3oBaTelbHOTO MapIIPYTa, JajdbHEHIIETo
npodrist 00y4eHus B CTapIiei mKoJIe.

IIpeomemmnvimu pe3yirbmamamu NporpaMMbl BHEYPOUHOU NEATENbHOCTH SIBIJISIOTCSL:

1. YMECHHE ITOJIB30BATHECA METOAAMHU HAYYHOI'O IMO3HAHUA, IPOBOANUTH Ha6JHOI[eHI/I$I, IJIaHUPOBATh U
MIPOBOANTH IKCIIEPUMEHTHI, 00padaThIBaTh Pe3yIbTaThl N3MEPEHHIA;

2. HAy4YHMThCSA TIOJIb30BaThbCS H3MEPUTEIbHBIMU TpuOOpamu (BEChl, ITUHAMOMETP, TEPMOMETD),
coOupaTh HECTIOKHBIE IKCIIEPUMEHTATILHBIE YCTAHOBKHY TS TPOBEICHUS MTPOCTEUIITUX OTIBITOB;

3. pa3BUTHE DJJIEMEHTOB TEOPETHYECKOTO MBIIUICHHS Ha OCHOBE (OpMHUpOBaHMS yMEHHI
yCTaHaBNMBaTh (PAKTHI, BBIACNATH TJABHOE B W3y4aeMOM SIBIICHHH, BBHISBIATH MPHYUHHO-
CJICACTBCHHLBIC CBA3U MCKAY BCIMYUMHAMU, KOTOPBLIC €T0 XapaKTCPU3YIOT, BbIABUI'aTh I'MIIOTC3EI,
(hopMyITHUpPOBATH BEIBOJIBI;

4. pa3BuTHE KOMMYHHMKAaTHUBHBIX YMEHHI: JOKJIAIbIBaTh O PE3yJbTaTaXx SKCIHEPHUMEHTa, KPaTrko M
TOYHO OTBEYATh HAa BONPOCHI, HCIOJB30BAaTh CIPABOYHYIO JIUTEPATypy M IPYrue HCTOYHHUKHU
uH(popManuy.

Memanpeomemuvimu pe3yivmamamu TPOTPAMMBl BHEYPOUHOH gesrenpHOCTH «DPu3nka B
3a/1a4ax 1 9KCIIEPUMEHTaxX» SIBIISIOTCS:

1. oBnameHme HaBBIKAMH CaMOCTOSTEIHHOTO MPHOOPETEHUsI HOBBIX 3HAHWW, OpTraHU3aINH yueOHOMH
JIeSITEIbHOCTH, TOCTAHOBKH 11eJIeH, MIJIAHUPOBAaHUs, CAMOKOHTPOJIS U OLEHKHU PE3yJIbTaTOB CBOEH
JACATCIIBHOCTU, YMCHUAMU MTPEABUACTE BO3MOKHBIC PE3YJIbTAThl CBOUX Z[GP'ICTBHﬁ;

2. npuoOpeTeHue OmbITa CaMOCTOSITEIHPHOTO TIOMCKa aHanmm3a W 0TOopa wHpoOpMamuu c
HCIOJIB30BAHUEM PA3JIMYHBIX HMCTOYHHUKOB HW HOBBIX I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTUH JJIsL
peLICHUs] SKCIIEPUMEHTAJIBHBIX 3a]1a4;

3. ¢dopMupoBaHue yMeHHUI pabOTaTh B TPYIIE C BBIIOJHCHHUEM DPA3JIMYHBIX COIMAIBHBIX POJICH,
MIPEICTABISATh M OTCTaWBaTh CBOU B3TJISIIIBI U yOEKIEHUS, BECTH TUCKYCCHIO;

4, OBJIAACHUC SKCIICPUMCHTAJIbHBIMU METOJaMU PCIICHUSA 3a1a4.

Juunocmuvimu peynomamamu TNpOrpaMMbl BHEYPOUHOH JesiTenibHOCTH «@Du3MKa B 3ajadyax U
3KCIIEPUMEHTaX» SIBJISIOTCS:

1. c(hOpMUPOBAHHOCTh IIO3HABATENFHBIX HMHTEPECOB, WHTEIUIEKTYAIbHBIX M TBOPYECKHX
CHOCOOHOCTEH y4alIuxcs;

CaMOCTOSITETPHOCTh B MPHOOPETEHNH HOBBIX 3HAHUU M MPAKTHYECKUX YMEHHH,
3. NpuoOpEeTeHnEe YMEHHUS CTaBUTh Nepes co00H Mo3HaBaTeNbHbIE 1IE€TH, BBIABUIaTh THIIOTE3bL,
JTIOKa3bIBaTh COOCTBEHHYIO TOUKY 3PEHUS;

no



4. MpUOOpEeTeHre TMOJIOKUTEIHHOTO 3MOIMOHATIBLHOTO OTHOILIEHNS K OKpYJKarollel MpHpoje U
caMoMy ce0e KaK 4acTH MPHUPOJIBI.

7. Crioco0bl OlleHKHM YPOBHSA JOCTHKEHUS 00y4aloluxcs

KadecTBO MOArOTOBIEHHOCTH YYalIMXCsl ONMPEAEISIeTCs KaueCTBOM BBITIOJHEHHBIX UMH PadoT.
Kputepuem oIeHKH B JaHHOM Cllydae SBISETCS CTENeHb OBJIAJCHHWS HaBBIKAMH pPa0OTHI,
CaMOCTOSITEIBHOCTh M 3aKOHUEHHOCTh Pa0OTHI, THIATEIEHOCTh SKCIIEPUMEHTA, HAYYHOCTh MPEAIaraeMoro
pemeHuss TpoOyieMBbl, BHEUTHWH BWA M KadecTBO paboThl mpubopa WM MOJIENH, COOTBETCTBHE
UCCIIe0BATENILCKON paboThl TpeOyeMbIM HOpMaM U MpaBuiIaM OQOPMIICHUS.

[ToompurenpHOlt (GopMOH OIEHKH Tpyda VyYamUXCs sBISIETCS JSMOHCTparus pabor,
BBIMIOJHEHHBIX YYalIUMHUCS M BBICTYIUICHHE C pe3yJbTaTaMH HCCICAOBAaHUNA Mepex pa3IMYHbIMU
ayJIuTOpUsIMU (B KJIacce, B CTapIIMX W MIIAJIIMX KJIACCAX, YUHTENISIMU, TEJaroraMu JIOTOIHUTEILHOTO
00pa3oBaHMs1) BHYTPH JIHLIESL.

Pabora ¢ yueOHbIM MaTepuanoM pa3HOOOpPa3HbIX (OPM [IAeT BO3MOXKHOCTH KaKIOMY HX
YYaIuXcs MPOSBUTH CBOU CIIOCOOHOCTH (B 001aCTH CUCTEMATU3allii TEOPETHYECKNX 3HAHUH, B 00JIaCTH
pelleHHsT CTaHIapTHBIX 3ajad, B O0JACTH pelleHHWs HeCTaHJapTHBIX 3aJa4y, B 00JacTH
WCCIIEIOBATENbCKONH paboThl M T.a.). CHTyalnu ycrexa, CO3JAloIlue IMOJOKHUTEIbHYI0 MOTHBAIMIO K
JeSITEIbHOCTH, SIBJISTIOTCSI BaKHBIM (DaKTOPOM pa3BUTHSI TBOPUECKUX M TO3HABATEIBHBIX CIIOCOOHOCTEH
yYaImxcsl.

8. UndopmanuoHHO — MeToIHYeCKOe o0ecreyeHne

1. BaeypouHas AEATEIBHOCTH IIKOJIBHUKOB. MeTOIMYECKU KOHCTPYKTOp: mocodue Ui yduurtens/
H.B. I'puropres, I1.B. CrenanoB. — M.: Ilpocsemenue, 2011. — 223 c. -. (CranmapTsl BTOPOTO
TTOKOJICHWS).

2. BueypouHas peaTenbHOCTb. IlpuMepHBI IUIaH BHEYPOYHOH IEATEIFHOCTH B OCHOBHOW ILIKOJIE:
nocobue jis yuurens/. B.I1. Crenanos, [I.B. I'puropseB — M.: IIpocemenue, 2014. — 200 c. -.
(CranmapTbl BTOPOTO MOKOJICHHS).

3. Paboume nporpammel. Duzuka. 7-9 knaccel: yueOHO-MeToanueckoe nmocodue/coct. E.H. TuxoHosa.-
M.:[poda, 2012.-398 c.

4. depepanbHBII TOCYAApCTBEHHBIM CTaHAapT oOmero oOpa3oBaHUs BTOPOTO  TOKOJICHUS:

IesTenbHOCTHRIN moaxon [Tekcr]: meronnyeckue pekomennanuu. B 3 4. Yacte 1/ C.B.AnaHn4eBa;

noj oom. Pen. T.®.Ecenkosoii, B.B. 3apybunoii, aBt. Beryn. Ct. B.B. 3apyObuna — YnbsiHOBCK:

YUIIKIIPO, 2010. — 84 c.

3anumarensHas ¢usuka. [lepensman .M. — M. : Hayka, 1972.

3annMarenbHbie onbITH IO (husuke. [?opeB JI.A. — M. : [IpocBemenue, 1977.

Xouy 0b1Th Kynmuounemvm. Onpmanckuit 1.U. — M. : PUL] MK/], 2002.

Omsuka s yBiaedeHHbIX. Kubanpuenko A.S., Kubansuenko M. A.— PocroB v//]. : «®enukcy, 2005.

Kak crare ywyenbiM. 3ansitTus mo ¢usuke ans crapuiekiaccHukoB. A.B. Xyrtopckuii, JI.H.

Xytopckwuii, 1.C. MacnoB. — M. : ['mo0yc, 2008.

10. ®ponranbHbie TabopaTOpHBIE 3aHATHA 1O ¢usnke B 7-11 kiaccax o001eoOpa3oBaTeNbHBIX
yapexnaennit: Kanra mis yaurens./mon pen. B.A. byposa, I'.I'. Hukudopora. — M. : [IpocBemenue,
1996.

11. Hayunsle pa3zBiedenus B obnmactu ¢pm3uku u xumuu. . Tuccanmpe. / Ilep. FO.I'onuapos. — M. :
Teppa- Kamxnsiit kiry6, CI16., 2009 (Mup BOokpyr Hac).

12, denepanbHbIii TOCYIApCTBECHHBINA 00pa30BaTEIbHbIN CTaHAAPT [DIIEKTPOHHBIH pecypc]. — Pexum
noctyna: http://standart.edu/catalog.aspx?Catalog=227

13. Caiit MunucrepctBa oOpa3zoBaHus U Hayku Poccuiickoit @enepaunu// odumaibHblid caiiT. —
Pexxum nocryna: http://MuHOOpHAYKH.pG/

14. Meroanueckas ciayx6a. M3mgarensctBo « BMHOM. JlaGopaTopus 3HaHui» [IIEeKTPOHHBINA pecypc].
— Pexxum noctyma: http://metodist.lbz.ru/

15. HUrposas nporpamma Ha Jgucke «Jlpakoria u 3aHumarenbHas (Qusukay [DJIEKTPOHHBIH pecypc]. —
Pexxum mocryna: http:// www.media 2000.ru//

16. PasBuBaromyme 3JIEKTPOHHBIE UTPBI « Y MHUKH — H3Y4aeM ITUIAHETY»

[DnexTponHnslit pecypc]. — Pexxum moctyma: http:// www.russobit-m.ru//

17. Asropckas macrepckas (http:/metodist.1bz.ru).

18. Aunropurmsl pernenus 3agad o ¢usuke: festivai.lseptember.ru/articles/310656

19. ®opmupoBaHHe YMEHHMH y4alIUXCs pelars QU3NYeCKUe 3a1a4H:

revolution. allbest. ru/physics/00008858_0. html

LCo~NoO
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Cooepicanue uzyuaemozo Kypca 6 7 Knacce

1. IlepBoHauyanbHBIE CBeleHUs 0 cTpoeHNH BemecTsa.(7). Llena nenenus
W3MEpHUTENhHOTO Tiprbopa. OmnpeaereHne eHsl JelleHUs I3MEepUTEeNsHOTo ninHApa. OnpeaeneHme
TEOMETPUUYECKUX pa3MepoB Tena. M3rorosnenne n3aMepuTensHOro WIMHApa. M3Mepenne Temneparypsl
tena. M3amepenne pazmMepoB Majbix Tel. Mi3MepeHne TONIUHEI IncTa OyMarm.

2. B3aumoneiictBue teiu. (12)/3mepenue ckopoctu ABMxKeHUs Tena. 3mepenre Maccel
TeNna HeMpaBWIbHON (opMBbL. M3mMepenue mI0THOCTH TBEpAOTo Tena. M3mepenue o6bema myCcToTHI.
HccnenoBanne 3aBUCUMOCTH CUJIBI TSHDKECTH OT Macchl Tena. OnpeaeneHre Maccsl M Beca BO3yXa.
Crio’xeHre CHJl, HalpaBJIeHHBIX TI0 OTHOM MpsiMoid. MI3MepeHne )KeCTKOCTH NIPYKUHEL. M3Mepenue
KO3 GUIMEHTa CHITBI TPEHUS CKONIbKEeHUs. Pertenune 3amay.

3. Jasaenue. J[aBjeHue :xkuaKocTeit 1 razos. (7)/ccrienoBanre 3aBUCUMOCTH JIaBIICHHS
OT IJIOIIa U NoBepxHOCTU. OmpenenaeHue NaBJIeHUs TBEPAOro Tena. Briurciaenue cuibl, ¢ KOTOpoit
aTMoc(epa JaBUT Ha IOBEPXHOCTH cToda. Ompeaeienue Macchl Tena, TaBaiomiero B Boae. OnpeneneHue
TUIOTHOCTH TBepaoro Tena. OmnpeneneHue o0beMa Kycka Jibaa. M3ydeHue ycinoBus TIIaBaHUS Tedl.
Pemenue 3anau.

4. Pa6oTa u MomHOCTH. JHeprus. (9)Brruarncnenre padoThl 1 MOITHOCTH, Pa3BUBAEMON
y4eHUKOM IpH noabseme ¢ 1 Ha 3 staxx. OnpeneneHne BRIMTPHIIIA B ciiie. HaxoxaeHne nenTpa TskecTu
iockoit purypsr. Berancnenne KI1J[ HaknmoHHOM tockocTy. M3Mepenne KHHETHYECKOH YHEPTHH.
W3mepeHne noTeHIHaNbHOM 3Hepun. Pemenue 3anay.

KAJIEHJIAPHO-TEMATHYECKOE IIVTAHUPOBAHHUE.

KJIACC: 7 KoanuyecTBo yacoB B Heaemo 1, B rog — 34 yaca

No Tema ypoka [lnan | Paxr OcHoBHOE Buael nedarensHoctu

[Tnanupy




coziepKaHue yJamuxcs VVI:
(pemraembie
pOGIEMBI ITo3naBaTenpHEBIE
PeryinsaruBubie
KoMMyHuKaTHBHbBIE
IlepBoHauyaJbHbIE CBEJEHUSA O CTPOEeHHH BelecTBa (7 1)
BeoaHoe Boanoe ®poHTaNbHAS— P.- onpenensars U GopMyaHpPOBATS 1
3aHATHE. 3aHATHE. uHCTpyKTax o Th JNEeATEILHOCTH Ha 3aHATUH C OMOIL
HHcTpykTax mo HNucrpykrax VUHUTEIIS; aHATM3UPOBATh COOCTBEH]
oXpaHe Tpyaa Ha 0 OXpaHe I'pynnosas— paboTy: COOTHOCHUTD ILIaH U COBEPII
YpOKax. Tpyza Ha SHAaKOMCTBO € OTIepaIlH, BBIICTISTE ITAIBI U OIICH
ypOKax. [paBuiamMmn Mepy OCBOCHHSI KQKIOTO
OCHOBEI odopmienus nao.
SKCTIEpUMeHTa paboThI II. —opueHTHpOBaTECS B CBOEH
3HAHUHW: OTJIWYATh HOBOE O
W3BECTHOTO; IepepadaThiBaTh MOy
nH(pOpMAITHIO, JIenaThb BEIBO
pe3yabTaTe COBMECTHOH padoTh
KJlacca
K. — ymers paboTarh B mape 1 KOJuI
OKCnepuMeHTalb [lena nenenus ®poHTanbHas — P.- coOoTHOCHTSH IJIaH U COBEPIICHHI

Has pabora Ne 1
«OmnpenencHue
LICHBI JICJICHHS
Pa3IUYIHBIX
nprudopoB»

HU3MEPHUTETBHOT
o mpubopa

3HaKOMCTBO ¢ Th,
AITOPUTMOM
ohopmITeHUS
JabopaTOPHEIX paboT

I'pynnosas —
NpOBEICHNE
nabopaTtopHOH
paboTsI

NunuBunyanbHas —
o0OpaboTka
pe3yJIbTaToB

JleMoHCTpaluu:

OTIepaIliH, BBIIENATH ITAITBl M OIIEH
Mepy OCBOEHHS KaXKAOT0; YMETh pal
IO TIPEIOKESHHBIM WHCTPYKITHSM.

II. - nmepepabareiBaTh IOy
uHOpMALMIO,  JleNaTh  BBIBO
pe3yibTaTe COBMECTHOH paboTh
KJacca; yMeETh TIOJIB
TEOPETUYECCKIUMH 3HAHUSIMU Ha Tpa
KU3HU; YMETh aHAJIU3UPOBATH SIBJIC

K. — ymers paboTath B mape u KOl




OKCnepUMEeHTalb
Has pabora Ne 2
«Onpenenenue
TreOMETPUYECKUX
pa3MepoB Tem»

[upuna,
JUIMHA, BBICOTA,
IUIOIA/Ib,
00BbEM

®poHTaNbHAs —
3HaKOMCTBO ¢ Th,
AITOPUTMOM
ohopmIteHUS
J1a00paTOPHBIX PadoT

I'pynnosas —
MpOBECHNE
nabopaTopHOM
paboTHI

NunuBunyanbHas —
obOpaboTka
pPEe3yAbTaTOB

JleMoHCTpanuu:

P. —ymeTh paboTath 1o mpenioxKeH
WHCTPYKIIHMSIM; YMEHHE U3JIaraTh ME
YEeTKOM JIOTHYECKOM ITOCIICIOBATEE
aHAIM3UPOBATH COOCTBEHHYIO pado
COOTHOCHUTH IIJIAaH U COBEPIIICHHBIC

Oonepanuu, BbIACIATH 3TAIlbl U OLICH
MEpY OCBOCHHS KaXKJI0T'0, HAXOJIUTE
OIMOKY, YCTAHABIMBATH UX IMPUYUL

I1. — opueHTHpOBaTHCS B CBOEU
3HaHWI: OTIMYaTh HOBOE O
W3BECTHOTO; nepepad
MOJTyYEHHYIO uH(pOopMaIHIo,
BBIBOJIBI B PE3yJIbTaT€ COBMECTHOMN
BCEro Kjacca; YMETb aHalIu3
SIBIICHUS

K. — ymeTs paboTarth B mape u KOJu
3 PeKTUBHO pacpenesaTh 00s3aH]

W3rorosnenne
A3MEPUTETHHOTO
AIUHAPA

Llena gemenus
W3MEPUTEITHHOT
o mpubopa

WunuBunyansHas —
HM3rOTaBJIMBAIOT
HU3MEPUTENBHBIN
ATHHIIP

@poHTaNbHAS —
MIPABUJIO HAXOXKIECHUS
LIEHBI AETICHUS
U3MEPUTEIBHOTO
mpudopa

P.- onpenensats 1 popmyaupoBars 1
JIESITETFHOCTH Ha 3aHATHH C TTOMOIII
YYUTEIS; aHATM3UPOBATh COOCTBEH]
paboTy: COOTHOCHTH TUTaH U COBEPII
OTIEpaINH, BBIJIENIATH ITAIBl M OIIEH
Mepy OCBOEHHS KaXKA0T0, HAXOIUTE
OIMOKH, YCTAaHABIUBATH UX TPUYU

II. - opueHTHpOBaTHCS B CBOEHU
3HaHMH: OTJIMYaTh HOBOE O
HW3BECTHOTO; YMETh TTOJIb"
TCOPECTUYCCKMMU 3HAHUAMMU Ha IIpa
KNU3HU

K. — mpu HEoOxoIMMOCTH OTCTanBa
TOYKY 3pCHUS, apryMEHTHPYS €€,
moATBepKaas aKTaMu




OKCnepUMEeHTalb

Ilena nemenus

®poHTaNbHAs —

P. — ymeTs paboTath M0 NpeioxKer

Has pabota Ne 3 W3MEPUTENBHOT | 3HAKOMCTBO ¢ Th, WHCTPYKIIMSIM;, YMEHHE U3J1araTh M
«3mepenue 0 Ipudopa, AIrOPUTMOM YETKOM JIOTHYECKOM MOCIIeI0BaTElIE
TeMIepaTypsl MOTPETTHOCTh odopmieHUS OTCTamBaTh CBOIO TOUKY 3pEHHUS,
TEm» WU3MEpEHHSI. 7abopaTopHBIX PadOT | aHAIM3UPOBATH CUTYAIUIO U
CaMOCTOATCIBbHO HAXOAUTH OTBETHI

I'pyrmosast — BOIIPOCHI IIyTEM JTOTHYECKUX

TIPOBCACHHC 5 paccyXIeHHI; aHaIH3UpPOBaTh OO

n1abopatopHoit 10 pPabOTy: COOTHOCHUTD IUIAH U

paboTer COBEpILICHHBIE OTIEPAIINH, BBIICIIATE

VIHIHBRAy ATBHAS — Y OLIEHNBATh MEPY OCBOSHHUS KX/

o6paboTia HaXOJWTH OITNOKH, yCTaHABINBATH

pe3ynpTaToB TPHHHEL,

TemoHCTpampmL:, I. - nmepepabaTeiBaTh IOy
uHpOpMAIMIO,  JAeNaTh  BBIBO
pe3ynpTate COBMECTHOW padoTh
KJlacca; YMETh TIOJTB
TEOPETHUECKUMH 3HAaHUSAMH Ha TIpa
KU3HHU;, YMETh aHAIM3UPOBATh SBIIE
K. — ymeTp paboTtaTh B mape u KOJU
yMeTb paboTaTh HaJl IPOCKTOM B K
3¢ (HEeKTUBHO pacpenensaTh 00s3aH]

OKCIepUMEHTAITh Merton psioB dpoHTaIbHAS — P. —ymeTh paboTath 1o mpenioxKeH:

Has paboTa Ne 4
«H3mepeHue
pa3MepoB MabIX
TE»

3HaKOMCTBO ¢ Th,
AITOPUTMOM
odopmiteHUs
J1a00paTOPHBIX padoT

I'pynnosas —
MIPOBEICHHE
nmabopaTopHOM
paboThI

NunuBunyansHas —
obpaboTka
pe3yIbTaToB

JemoHcTpanuu:

I/IHCTI.‘JYKIII/ISIM; YMCHI/Ie n3JjiaraTtb ME
YETKOM JOTUUECKOM IMOCICA0BATEIIE
aHAJIM3UPOBATh COOCTBEHHYIO Pabo
COOTHOCHTH IIAaH ¥ COBEPIIICHHBIC

ONepaluy, BBIICTSATh 3TAMbI U OLICH
Mepy OCBOCHHSI KaKJI0T'0, HAXOTUTE
OINNOKY, YCTAHABIMBATH UX MPUYUL

II. — opueHTHpOBAaTBHCS B CBOEU
3HAHUW: OTIMYaTh  HOBOE O
H3BECTHOTIO; nepepad
nH(pOpMaIHIo,

BBIBOJIbI B PE3YJIHTATE COBMECTHOM

HOJIy4EHHYIO

BCEro KJ1acca, YMETH aHaJIn3
SABJICHUA

K. — ymMeTh paboTath B mape u KOJI
3(hexkTHBHO pacnpeaesaTh 00sI3aH]




OKCnepUMEeHTalb
Has paboTa Ne 5
«3mepenue
TOJIILIMHBI JINCTA

Merton psnoB

®poHTaNbHAs —
3HaKOMCTBO ¢ Th,
AITOPUTMOM
ohopmIteHUS

P. —ymeTh paboTath 1o mpenioxKeH
WHCTPYKIIHMSIM; YMEHHE U3JIaraTh ME
YEeTKOM JIOTHYECKOM ITOCIICIOBATEE
aHAJM3UPOBATH COOCTBEHHYIO pado

Oymarm» abopaToOpHBIX PadOT | COOTHOCHUTH IUIAH U COBEPIICHHBIE
OTIepaIiH, BBIJCISITH ATAIbI M OIICH
I'pynnosas — Mepy OCBOCHHSI KaKI0T0, HAXOTUTE
TIPOBC/ICHNC OIKMOKY, yCTAaHABIUBATH UX IPUYUI
nabopaTopHOM
paboTHI I1. — opueHTHpOBaTHCS B CBOEU
3HAHUN: OTIIMYAaTb  HOBOE O
WnauBnayanehas — | yapecryoro; nepepad
obpaborka MOJTyYEHHYIO uH(pOpMAaIHIO,
pesy/IbTaToB BBIBOJBI B PE3YJIbTaTe COBMECTHOM
TemoncTparmm: BCEr0  Kjacca;, YMETh aHaJH3
SBJICHUS
K. — ymers paboTath B mape u Ko
3 PeKTUBHO pacpenesaTh 00s3aH]
B3aumopeiictBue Tea (12 1)
OKcnepruMeHTalb CxkopocTb @poHTaNbHAS — P. —ymeTs paboTath 1o npenioxKeH:
Has paboTa Ne 6 paBHOMepHOTro | 3HaKoMcTBO ¢ Th, MHCTPYKIIMSIM; YMEHHE U3JIaraTh Mk
«M3mepenue JBIDKEHUS AITOPUTMOM YETKOH JJOTMYECKOH MOCIeA0BaTENE
CKOPOCTH odopmieHus aHaJIM3UPOBaTH COOCTBEHHYIO Pabo

JABHOKCHUSA TEID>

11ab0paTOPHBIX padoOT

I'pynnoBas —
MpOBENICHNE
nabopaTtopHOn
paboTsI

NuanuBunyanbHas —
oOpaboTka
pe3yIbTaTOB

JeMoHcTpanuu:

COOTHOCHUTD IIJIaH U COBCPIIICHHBIC

OoIi€panuu, BIACIATH 3TAIlbl U OLICH
MEPY OCBOCHUA KAXIOT'0, HAXOIUTE
OH_II/I6KI/I, YCTaHaBJIMBAaTh UX ITPUYUI

II. — opueHTHpOBaTBHCS B CBOEH
3HaHUH: OTJIMYAaTh HOBOE O
WU3BECTHOTO; nepepad
MOJIyYEHHYIO uH(pOopMaIHIo,
BBIBOJIBI B PE3YIBTATE COBMECTHON
BCEr0  Kjacca; YMETb AaHAIW3
SIBJICHUS

K. — ymeTs paboTath B mape u KoJu
3¢ (HeKTUBHO pacTpenemsaTh 00s3aH]




9 Pewenue 3anau CxkopocTh aNrOpUTMOM
Ha TeMy PaBHOMEPHOTO | OQOPMIICHUS U
«CxopocTb JBIDKEHUS peleHus 3ana4d
PaBHOMEPHOTO
JIBUOKSHUS»
10 OKcnepuMeHTalb Macca tena, OpoHTanbHAT — P. —ymets paboTath 1o npemioxeH

Has pabota Ne7
«3mepenue
maccel 1 kamnu
BOJIBD»

CJIOKCHHUEC MacCC

3HaKOMCTBO ¢ Th,
AITOPUTMOM
ohopmIteHUS
JabopaTOpPHEIX paboT

I'pynnosas —
MpOBENICHNE
nabopaTopHOM
paboThI

NunuBuayanbHas —
o0OpaboTka
pe3yAbTaTOB

JeMoHcTpauuu:

WHCTPYKIIHSIM; YMEHHE U3JIaraTh ME
YEeTKOM JIOTHYECKOM ITOCIICIOBATEE
aHAIM3UPOBATH COOCTBEHHYIO pado
COOTHOCHTH IIJIaH ¥ COBEPITICHHBIC

OoIriepanuu, BbIACIATH OTAIlbl U OLICH
MEpY OCBOCHHS KaXKI0T0, HAXOIUTE
OHII/I6KI/I, YCTaHaBJIMBATh UX MMPUYUI

II. — opueHTHpOBAaTHCS B CBOEU
3HAaHUH: OTIIMYAaTh  HOBOE O
nepepad
uH(pOpMAaIHIO,
BBIBOJIBI B PE3YyJIbTaTE€ COBMECTHOMN

HU3BECTHOTO;
MOJIYICHHYIO

BCEro KJ1acca, YMETh aHaJIu3
SIBJICHUA

K. — ymeTh paboTath B mape u KOJL
3(hPeKTUBHO pacIpenensaTh 00s3aH]




11 OKCnepUMEeHTalb [InotHOCTH ®poHTaNbHAs — P. — ymers paboTars Mo IpeIoKeH
Has pabora Ne 8 Tena, 3HakoMcTBO ¢ Th, WHCTPYKIIMSIM;, YMEHHE U3J1araTh M
«3mepenue HaXOXXICHHE aNropUTMOM YETKOH JIOTMYECKOU MOCIIEA0BATEIIE
IDIOTHOCTH KyCKa obpema odopmieHUS OTCTamBaTh CBOIO TOUKY 3pEHHUS,
caxapa» NPSMOYTOJILHO | JTaOOPaTOPHBIX paboT | aHAM3UPOBATH CUTYAIIUIO U

ro CaMOCTOSITETEHO HAXOJIUTh OTBETHI
napasuiesnenumne I'pyrmosast — BOTIPOCHI IIyTEM JIOTHYECKUX
na TIPOBCACHHC 5 paccyXIeHHi; aHaIH3UpPOBaTh OO

n1abopatopHoit 10 pPabOTy: COOTHOCHUTD IUIAH U

paboTer COBEpILICHHBIE OTIEPAIINH, BBIICIIATE

VIHIHBRAy ATBHAS — Y OLIEHNBATh MEPY OCBOSHHUS KX/

o6paboTia HaXOJWTH OITNOKH, yCTaHABINBATH

pe3yabTaTOB TPHHHEL,

TemoHCTpamm: I. - nmepepabaTeiBaTh IOy
uHpopManuoo,  Aenaatb  BBIBO
pe3ynpTate COBMECTHOH paboTh
KJlacca; YMETh TTOJIB?
TEOPETHUECKUMH 3HAaHUSAMH Ha TIpa
KU3HHU;, YMETh aHAIM3UPOBATh SBIIE
K. — ymeTs paboTaTh B mape u KO
yMeTh paboTaTh HaJ MPOEKTOM B K
3¢ (HEeKTUBHO pacpenensaTh 00s3aH]

12 OKCnepUMEeHTalhb [TnotHOCTH ®poHTaNbHAs — P. — ymers paboTtarh Mo npe/IoKeH

Has paboTa Ne 9
«3mepenue
IUIOTHOCTH XO03.
MBLJIa»

Tena, 00beM
NPSMOYTOJILHO
o
napasuiesIenume
Aa,
B3BEIIMBAHNE
Ha Becax

3HaKOMCTBO ¢ Th,
AITOPUTMOM
ohopmITeHUS
J1ab0paTOPHEIX PabdboT

I'pynnosas —
MpOBENICHNE
nabopaTtopHOn
paboThI

NunuBunyanbHas —
o0OpaboTka
pe3yJbTaToOB

JeMoHcTpauuu:

WHCTPYKIIMSIM;, YMEHHE U3J1araTh M
YETKOM JIOTMYECKOH MoCIeI0BATENE
OTCTaMBaTh CBOKO TOUKY 3pCHHS,
aHANM3UPOBATH CUTYAIHIO U
CaMOCTOSITEIEHO HAXOJIUTh OTBETHI
BOIIPOCHI ITYTEM JIOTHYCCKUX
paccyXJIeHWii; aHaIH3uPOBaTh OO
10 paboTy: COOTHOCHTD IUJIaH U
COBEPIIICHHBIC OTICPAIIVH, BBIJICIISTE
Y OLIEHUBATh MEPY OCBOSHHUS KaX/IC
HAXOJWTh OIIUOKH, yCTAaHABJIUBATh

HPUYHHBL;
II. - nmepepabarbiBaTh IOy
uHpopManuoo,  AenaaTh  BBIBO

pe3yibTare COBMECTHOH paboTh
KJIacca; YMETh TIOJIB
TEOPETHUUECKUMH 3HAHUSAMH Ha TIpa
JKU3HU; YMETh aHATH3UPOBATh SBIIE

K. — ymeTh paboTaTh B mape u KOJI
yMeTb paboTaTh HaJl IPOCKTOM B K
3(hexTHBHO pacnpeaesaTh 00sI3aH]




13 Pewenue 3anau [InotHOCTH ®poHTaNbHAs — P. —ymeTh paboTath 1o mpenioxKeH
Ha TeMy Tena 3HakoMcTBO ¢ Th, WHCTPYKIIHMSIM; YMEHHE U3JIaraTh ME
«IInoTHOCTH aNropUTMOM YETKOH JIOTMYECKOU MOCIIEA0BATEIIE
BEIIECTBA ohopmIteHUS aHAIM3UPOBATH COOCTBEHHYIO pado

abopaToOpHBIX PadOT | COOTHOCHUTH IUIAH U COBEPIICHHBIE
OTIepaIiH, BBIJCISITH ATAIbI M OIICH
I'pynnosas — Mepy OCBOCHHSI KaKI0T0, HAXOTUTE
TIPOBC/ICHNC OIMOKY, YCTAHABIMBATH UX IMPUYUL
nabopaTopHOM
paboTHI I1. — opueHTHpOBaTHCS B CBOEU
3HaHWI: OTIMYaTh HOBOE O
WnauBnayanehas — | yapecryoro; nepepad
obpaborka MOJTyYEHHYIO uH(pOopMaIHIo,
pesyJIbTaToB BBIBOJBI B PE3YJIbTaTe COBMECTHOM
TemoHCTpamm: BCEro Kjacca; YMETb aHalIu3
SIBIICHUS
K. — ymers paboTtaTh B mape M KOJ
3 PeKTUBHO pacpenesaTh 00s3aH]

14 DKCIepruMeHTab 3aBHCHMOCTH OponTanpHAT — P. —ymeTh paboTath 1o mpenioxeH
Has padora Ne 10 CHJIBI TSDKECTH | 3HAaKOMCTBO ¢ Th, UHCTPYKLMSIM; YMEHHE U3JIaraTh Mk
«HccnenoBanue OT Macchl Tella | alrOPUTMOM YETKOH JIOTMYECKON MOCIIEA0BATEIIE
3aBUCUMOCTH ohopmIteHUS aHAJIM3UPOBATH COOCTBEHHYIO pado

CHIJIBI TSKECCTH OT
MAacCCBhHI T€J1a»

JabopaTOPHEIX paboT

I'pynnosas —
MPOBEICHHE
nabopaTopHOM
paboTHI

NunuBunyanbHas —
obOpaboTka
pe3yIbTaToOB

JleMoHCTpanuu:

COOTHOCHTH IJIAaH ¥ COBEPITIICHHBIC
OTIepallH, BBIICTISTE ITAIBI U OIICH
Mepy OCBOCHHSI KQKI0T'0, HAXOTUTE
OINNOKY, YCTAHABIMBATH UX MPUYUL

II. — opueHTHpOBaTHCS B CBOEU
3HaHWI: OTIMYaTh HOBOE O
W3BECTHOTO; nepepad
MOJIyYEHHYIO nHpOpMAIHIO,

BBIBOJIbI B PE3YJIbTaTE€ COBMECTHOMN
BCEro Kjacca; YMETb aHalIu3

SABJICHUA

K. — ymeTh paboTath B mape u KO
3(hPeKTUBHO pacipenesaTh 00s3aH]
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OKCnepUMEeHTalb
Has pabora Ne 11
«Onpenenenue
Macchl U Beca

Onpenenenue
Macchl ¥ Beca
BO31yXa B
KOMHaTe

®poHTaNbHAs —
3HaKOMCTBO ¢ Th,
AITOPUTMOM
ohopmIteHUS

P. —ymeTh paboTath 1o mpenioxKeH
WHCTPYKIIHMSIM; YMEHHE U3JIaraTh ME
YEeTKOM JIOTHYECKOM ITOCIICIOBATEE
aHAIM3UPOBATH COOCTBEHHYIO pado

BO3/1yXa B J1a00paTOPHBIX pa0OT | COOTHOCUTH IJIAH U COBEPIIICHHBIC
KOMHATC» Oonepanuu, BbIACIATH 3TAIlbl U OLICH
I'pynnosas — Mepy OCBOCHHSI KaKI0T0, HAXOTUTE
TIPOBCACHHC OIMOKY, YCTAHABIMBATH UX IMPUYUL
nabopaTopHOM
paboTHI I1. — opueHTHpOBaTHCS B CBOEU
3HaHWI: OTIMYaTh HOBOE O
WnauBnayanehas — | yapecryoro; nepepad
obpaborka MOJTyYEHHYIO uH(pOopMaIHIo,
pesyJIbTaToB BBIBOJIBI B PE3yJIbTaTe COBMECTHOM
TemoncTparmm: BCEr0  Kjacca;, YMETh aHaJH3
SIBIICHUS
K. — ymers paboTtaTh B mape M KOJ
3 PeKTUBHO pacpenesaTh 00s3aH]
16 DKCIepruMeHTab Crnoxxenne cun, | OpoHTanbHas — P. — ymers paboTtats Mo mpeIoKeH

Has pabdora Ne 12
«CrnoxeHue cuil,
HaIpaBJICHHBIX
110 OJJHOU
IIPSIMOID)

HaIpPAaBJICHHBIX
10 OJTHOU
psIMOi

3HaKOMCTBO ¢ Th,
AITOPUTMOM
ohopmIteHUS
nmabopaTopHBIX paboT

I'pynnosas —
MPOBEICHHE
nabopaTopHOM
paboTHI

NunuBunyanbHas —
obOpaboTka
pe3yIbTaToOB

JleMoHCTpanuu:

WHCTPYKIIMSIM; yMEHHE U3J1araTh M
YETKOM JIOTHUECKOM MOCICI0BATEIIE
OTCTauBaTh CBOIO TOYKY 3PEHNS,
aHaHI/I3I/Ip0BaTB CI/ITyaI_[I/HO 158
CaMOCTOSATCIIBHO HAXOAUTH OTBECTHI
BOHpOCI)I HyTCM JIOTNYECCKUX
paccyXJIeHU; aHAIU3UPOBATh COO
10 pabOTy: COOTHOCHTH TUTaH U
COBEpIIICHHBIE OTIEPAIINH, BHIIEISTE
Y OLIEHUBATh MEPY OCBOEHHS KX/
HaXOJWTH OIINOKH, yCTAaHABJINBAThH

HNPUYHHBL;
I. - nmepepabaTeiBaTh IOy
uHpopManuoo,  Aenaatb  BBIBO

pe3ynpTaTe COBMECTHOH paboTh
KJlacca; YMETh TTOJIB?
TEOPETHYECKUMH 3HAaHUSAMH Ha TIpa
KU3HHU;, YMETh aHAIN3UPOBAThH SBJIE

K. — ymeTs paboTaTh B mape u KOJu
yMeTh paboTaTh HaJ MPOEKTOM B K
3¢ (HeKTUBHO pacTpenemsaTh 00s3aH]




17 OKCnepUMEeHTalb 3akoH ['yxa, ®poHTaNbHAs — P. —ymeTh paboTath 1o mpenioxKeH
Has pabora Ne 13 cuna 3HaKOMCTBO ¢ Th, UHCTPYKLMSIM; YMEHUE U3JIaraTh Mk
«3mepenue YOpYyrocTu AIrOPUTMOM YETKOM JIOTHYECKOM MOCIIeI0BaTElIE
JKECTKOCTH ohopmIteHUS aHAIM3UPOBATH COOCTBEHHYIO pado
TpPY>KUHBI» abopaToOpHBIX PadOT | COOTHOCHUTH IUIAH U COBEPIICHHBIE

OTIepaIiH, BBIJIENATh ITAIbl U OIIEH
I'pynnosas — Mepy OCBOCHHSI KaKI0T0, HAXOTUTE
TIPOBC/ICHNC OIKMOKY, yCTAaHABIUBATH UX IPUYUI
nabopaTopHOM
paboTHI I1. — opueHTHpOBaTHCS B CBOEU

3HAHUN: OTIIMYAaTb  HOBOE O
WnauBnayanehas — | yapecryoro; nepepad
obpaborka MOJTyYEHHYIO uH(pOopMaIHIo,
pesy/IbTaToB BBIBOJIbI B PE3YJIbTATE COBMECTHOM
TemoHCTpamm: BCEro Kjacca; YMETb aHalIu3

SBJICHUS

K. — ymeTs paboTath B Iape u KOJu

3 PeKTUBHO pacpenesaTh 00s3aH]

18 OKcnepuMeHTallb Cuna Tpenus ®dpoHTanbHas — P. —ymeTs paboTaTh 10 NpeAsIoxKeH
Has pabora Ne 14 CKOJIbKEHHSI. 3HaKOMCTBO ¢ Th, UHCTPYKLMSIM; YMEHHE U3JIaraTh Mk
«3mepenue 3aBUCUMOCTD AIrOPUTMOM YETKOU JIOTHYECKOM MOCIIe10BaTENE
koa(h pummenTa CHUJIBI TPEHUS ohopmIteHUS aHAJM3UPOBATH COOCTBEHHYIO pado

CHJIbI TPCHUA
CKOJIBXKCHU S

OT B€Ca TClia

JabopaTOPHEIX paboT

I'pynnosas —
MPOBEICHHE
nabopaTopHOM
paboTHI

NunuBunyanbHas —
obOpaboTka
pe3yIbTaToOB

JleMoHCTpanuu:

COOTHOCHTH IJIAaH ¥ COBEPITIICHHBIC
OTIepallH, BBIICTISTE ITAIBI U OIICH
Mepy OCBOCHHSI KQKI0T'0, HAXOTUTE
OINNOKY, YCTAHABIMBATH UX MPUYUL

II. — opueHTHpOBaTHCS B CBOEU
3HaHWI: OTIMYaTh HOBOE O
W3BECTHOTO; repepad
MOJIyYEHHYIO nH(pOpMaIHIo,

BBIBOJIbI B PE3YJIbTaTE€ COBMECTHOMN
BCEro Kjacca; YMETb aHalIu3

SABJICHUA

K. — ymeTh paboTath B mape u KO
3(hPeKTUBHO pacipenesaTh 00s3aH]
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Perenue 3amau

Cuna TpeHus

AJIrOpUuTMOM

Ha Temy «Cuia CKOJIb)KEHHS. odopmenus u
TPEHUS» perreHus 3a1a4q
JaBsenue. /laBjieHUue TBepAbIX TeJl, }KUIAKOCTeH U ra3os. (7 1)

20 OKcnepuMeHTalb 3aBHCHMOCTh OpoHTangbHAT — P. — ymetp paboTath o npeioxer
Hast pabota Ne 15 JaBJICHUS OT 3HaKoMcTBO ¢ Th, MHCTPYKLHAM; YMEHUE H3JIaraTb M
«HccnenoBanne TUIOLIa 1 AITOPUTMOM YETKOH JJOTMYECKOH MOCIeA0BATENE
3aBUCUMOCTHU HOBEPXHOCTH oopmnenus OTCTaMBaTh CBOIO TOUKY 3PCHUS,

JIaBIIEHUS OT
IUTOIIAA
MTOBEPXHOCTH

11ab0paTOPHBIX padoT

I'pynnosas —
MpOBENICHNE
nabopaTtopHOH
paboTsI

NunuBuayanbHas —
o0paboTka
pe3yJIbTaToOB

JlemoHcTpauu:

AHAJIN3UPOBATH CHTYAIHIO H
CaMOCTOSITEIbHO HaXOIUTh OTBETHI
BOIIPOCHI ITYTEM JIOTHYECCKUX
pacCyKIeHHIi; aHATH3UPOBATh COO
10 pabOTy: COOTHOCHUTD IUIaH U
COBCPIICHHBIC ONICpaliu, BbIACIIATE
U OIICHUBATh MEPY OCBOCHHUS KAXK/IC
HAXOJUTh OLIHOKH, YCTAHABIHUBATh

NPUYHHBL;
II. - mepepabarbiBaTh IOy
uHpopManuoo,  JeTaTh  BBIBO

pe3yibTare COBMECTHOH padoTh
KJIacca; YMETh TIOJIB:
TEOPETUYECKUMH 3HAHUSAMH Ha TIpa
JKU3HU; YMETh aHATH3UPOBATh SBIIE

K. — ymeTh paboTath B mape u KoL
yMeTh paboTaTh HaJl MPOSKTOM B K
3(hekTHBHO pacnpeaesaTh 00sI3aH]
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OKCnepUMEeHTalb
Has pabora Ne 16
«Onpenenenue
JIaBJICHUS
HWINHAPUIECKOT
0 Tenay»

JlaBneHne
TBEPJIOTO TeTa

®poHTaNbHAs —
3HaKOMCTBO ¢ Th,
AITOPUTMOM
ohopmIteHUS
J1a00paTOPHBIX PadoT

I'pynnosas —
MpOBECHNE
nabopaTopHOM
paboTHI

NunuBunyanbHas —
obOpaboTka
pPEe3yAbTaTOB

JleMoHCTpanuu:

P. — ymers paboTars Mo IpeIoKeH
WHCTPYKIIMSIM;, YMEHHE U3J1araTh M
YEeTKOM JIOTHYECKOM ITOCIICIOBATEE
OTCTaWBaTh CBOIO TOUKY 3PCHUSI,
AHAJIM3UPOBaTh CUTYyallUIO U
CaMOCTOSATCIIBHO HAXOAUTH OTBCTHI
BOIIPOCHI ITYTEM JIOTHYCCKUX
paccyXJeHUI; aHAIU3UPOBATH COO
10 pabOTy: COOTHOCHTH IUIaH U
COBEPIIICHHBIC OTIEPAIIH, BBIIEIISTE
Y OLIEHNBATh MEPY OCBOSHHUS KX/
HaXOJIUTh ONNOKH, yCTaHABIINBATh

TNPUYHHBL;
I. - nmepepabaTeiBaTh IOy
uHpopManuoo,  Aenaatb  BBIBO

pesyibTare COBMECTHOH paboTh
KJacca, YMETh TOJIb?
TEOPETUYECKUMHU 3HAHUSIMH Ha IIpa
’KM3HU; YMETh aHAJIU3UPOBATh SBIIE

K. — ymeTh paboTaTh B mape u KOJU
yMeTb paboTaTh HaJl IPOCKTOM B K
3¢ (HEeKTUBHO pacpenensaTh 00s3aH]
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OKCnepUMEeHTalb

Cuta naBjeHusa

®poHTaNbHAs —

P. — ymeTs paboTath M0 NpeioxKer

Has pabora Ne 17 atMochepsl 3HaKOMCTBO ¢ Th, UHCTPYKLUMSIM; YMEHHUE U3JIaratb M
«Bpraucnenue AITOPUTMOM YETKOW JIOTMYECKON MOCIIEI0BATEE
CHJIBI, C KOTOPOH odopmieHus OTCTauBaTh CBOIO TOUKY 3PEHHS,
armMocdepa JaBuUT 7abopaTopHBIX PadOT | aHAIM3UPOBATH CUTYAIUIO U

Ha MOBEPXHOCTH CaMOCTOSITETEHO HAXOJIUTh OTBETHI
CTOJa I'pyrmosast — BOTIPOCHI IIyTEM JIOTHYECKUX

TIPOBC/ICHNC 5 paccyXIeHHi; aHaIH3UpPOBaTh OO

n1abopatopHoit 10 pPabOTy: COOTHOCHUTD IUIAH U

paboTer COBEpILICHHBIE OTIEPAIINH, BBIICIIATE

VIHIHBRAy ATBHAS — Y OLICHUBATh MEPY OCBOCHUS KaXKIIC

o6paboTia HaXOJUTh OLIMOKH, yCTaHABINBATh

pe3yabTaTOB TPUHHBL,

TemoncTparmm: I. - nmepepabaTeiBaTh IOy
uHpopManuoo,  Aenaatb  BBIBO
pesyibTare COBMECTHOH paboTh
KJacca, YMETh TOJIb
TEOPETUYECKUMHU 3HAHUSIMH Ha IIpa
’KM3HU; YMETh aHAJIU3UPOBATh SBIIE
K. — ymeTs paboTaTh B mape u KO
yMeTh paboTaTh HaJ MPOEKTOM B K
3¢ (HEeKTUBHO pacpenensaTh 00s3aH]

23 OKCIepUMEHTAITh Curna ®poHTaNBHAS — P. —ymeTh paboTath 1o mpenioxKeH:
Hast pabora Ne 18 Apxumena 3HaKoMcTBO ¢ Th, WHCTPYKIIMSIM; YMEHHE U3JIaraTh ME

«Omnpenenenne
Macchl Tella,
ILUIABAIOILETO B
BOJE»

AITOPUTMOM
odopmiteHUs
J1a00paTOPHBIX padoT

I'pynnosas —
MIPOBEICHHE
nmabopaTopHOM
paboThI

NunuBunyansHas —
obpaboTka
pe3yIbTaToB

JemoHcTpanuu:

YETKOM JOTUUECKO IOCIIeJOBATEIIE
aHAJIM3UPOBATh COOCTBEHHYIO Pabo
COOTHOCHTH IIAaH ¥ COBEPIIICHHBIC

ONepaluy, BBIICTSATh 3TAMbI U OLICH
Mepy OCBOCHHSI KaKJI0T'0, HAXOTUTE
OINNOKY, YCTAHABIMBATH UX MPUYUL

II. — opueHTHpOBAaTBHCS B CBOEU
3HAHUW: OTIMYaTh  HOBOE O
nepepad
nH(pOpMaIHIo,
BBIBOJIbI B PE3YJIHTATE COBMECTHOM

HU3BECTHOTO;
MOJIy9CHHYIO

BCEro KJ1acca, YMETH aHaJIn3
SABJICHUA

K. — ymMeTh paboTath B mape u KOJI
3(hexkTHBHO pacnpeaesaTh 00sI3aH]




24 OKCnepUMEeHTalb Cuna ®poHTaNbHAs — P. — ymers paboTars Mo IpeIoKeH
Has pabora Ne 19 Apxumena 3HaKOMCTBO ¢ Th, UHCTPYKLUMSIM; YMEHHUE U3JIaratb M
«Onpenenenue AIrOPUTMOM YETKOM JIOTHYECKOM MOCIIeI0BaTElIE
IUIOTHOCTH odopmieHus OTCTauBaTh CBOIO TOUKY 3PEHHS,
TBEPJOTO TeJa» abopaTopHBIX PadOT | aHAJIM3UPOBATh CUTYAIHIO U

CaMOCTOSTETbHO HAXOIUTH OTBETHI

I'pyrmosast — BOIPOCHI IIyTEM JIOTHYECKUX

TIPOBC/ICHNC 5 paccyXIeHHI; aHaIH3UpPOBaTh OO

n1abopatopHoit 10 pPabOTy: COOTHOCHUTD IUIAH U

paboTer COBEPUICHHBIE OTIEPALNH, BBIIEIISTE

VIHIHBRAy ATBHAS — Y OLICHUBATh MEPY OCBOCHUS KaXKIIC

o6paboTia HaXOJUTh OLIMOKH, yCTaHABINBATh

pe3ynpTaToB TPUHHBL,

TemoHCTpamm: I. - nmepepabaTeiBaTh MO
uHpopManuoo,  Aenaatb  BBIBO
pesyibTare COBMECTHOH paboTh
KJacca, YMETh TOJIb?
TEOPETUYECKUMHU 3HAHUSIMH Ha IIpa
’KM3HU; YMETh aHAJIU3UPOBATh SBIIE
K. — ymeTs paboTaTh B mape u KO
yMeTh paboTaTh HaJ MPOEKTOM B K
3¢ (HEeKTUBHO pacpenensaTh 00s3aH]

25 Pemrenne Curna AITOPUTMOM P. —ymeTh paboTath 1o mpenioxKeH:
Ka4eCTBEHHBIX Apxumena. odopmIIeHUS 1 WHCTPYKIIMSIM; YMEHHE U3JIaraTh ME

3a7a4 Ha TEMY
«IInaBanue Tem»

IImaBaHue Ten

perieHus 3a1a4

YETKOM JOTUUECKO IOCIIeJOBATEIIE
aHAJIM3UPOBATh COOCTBEHHYIO Pabo
COOTHOCHTH IJIAaH U COBEPIICHHBIC

ONepaluy, BBIICTSATh 3TAMbI U OLICH
Mepy OCBOCHHSI KaKJI0T'0, HAXOTUTE
OINNOKY, YCTAHABIMBATH UX MPUYUL

II. — opueHTHpOBAaTBHCS B CBOEU
3HAHUW: OTIMYaTh  HOBOE O
H3BECTHOTIO; nepepad
nH(pOpMaIHIo,

BBIBOJIbI B PE3YJITATE COBMECTHON

HOJIy4EHHYIO

BCEro KJ1acca, YMETH aHaJIn3
SABJICHUA

K. — ymMeTh paboTath B mape u KOJI
3(hexkTHBHO pacnpeaesaTh 00sI3aH]
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OKCnepUMEeHTalb
Has pabota Ne 20
"N3yueHue
YCIOBUU
TutaBaHus Ten"

Ycenosusa
IUIABAHHUS TEII

®poHTaNbHAs —
3HaKOMCTBO ¢ Th,
AITOPUTMOM
ohopmIteHUS
J1a00paTOPHBIX PadoT

I'pynnosas —
MpOBECHNE
nabopaTopHOM
paboTHI

NunuBunyanbHas —
obOpaboTka
pPEe3yAbTaTOB

JleMoHCTpanuu:

P. — ymers paboTars Mo IpeIoKeH
WHCTPYKIIMSIM;, YMEHHE U3J1araTh M
YEeTKOM JIOTHYECKOM ITOCIICIOBATEE
OTCTaWBaTh CBOIO TOUKY 3PCHUSI,
AHAJIM3UPOBaTh CUTYyallUIO U
CaMOCTOSATCIIBHO HAXOAUTH OTBCTHI
BOIIPOCHI ITYTEM JIOTHYCCKUX
paccyXJeHUH; aHAIU3UPOBATh COO
10 pabOTy: COOTHOCHTH IUIaH U
COBEPIIICHHBIC OTIEPAIIH, BBIIEIISTE
Y OLIEHNBATh MEPY OCBOSHHUS KX/
HaXOJIUTh ONNOKH, yCTaHABIINBATh

TNPUYHHBL;
I. - nmepepabaTeiBaTh IOy
uHpopManuoo,  AenaaTb  BBIBO

pesyibTare COBMECTHOH paboTh
KJacca, YMETh TOJIb?
TEOPETUYECKUMHU 3HAHUSIMH Ha IIpa
’KM3HU; YMETh aHAJIU3UPOBATh SBIIE

K. — ymeTh paboTaTh B mape u KOJU
yMeTb paboTaTh HaJl IPOCKTOM B K
3¢ (HEeKTUBHO pacpenensaTh 00s3aH]

Pa6oTa u MomHoCTh. JHeprus. (9 4)




27 DKCIepruMeHTaNb Mexanudeckas | OpoHTranpHas — P. — ymers paboTars Mo IpeIoKeH
Has paboTa Ne 21 pabota 3HaKOMCTBO ¢ Th, UHCTPYKLUMSIM; YMEHHUE U3JIaratb M
"Beruucienue AIrOPUTMOM YETKOM JIOTHYECKOM MOCIIeI0BaTElIE
paboTHI, ohopmIteHUS OTCTaWBaTh CBOIO TOUKY 3PCHUSI,
COBEpIIIEHHOM 7abopaTopHBIX PadOT | aHAIM3UPOBATH CUTYAIUIO U
HIKOJIEHUKOM CaMOCTOSITETEHO HAXOJIUTh OTBETHI
pu nmoaneme ¢ 1 I'pyrmosas — BOIIPOCHI ITyTEM JIOTHYECKHUX
Ha 3 sTax" TIPOBC/ICHNC . paccyXIeHHI; aHaIH3UpPOBaTh OO

n1abopatopHoit 10 pPabOTy: COOTHOCHUTD IUIAH U

paboTer COBEpILICHHBIE OTIEPAIINH, BBIICIIATE

VIHIHBRAy ATBHAS — Y OLIEHNBATh MEPY OCBOSHHUS KX/

o6paboTia HaXOJWTH OITNOKH, yCTaHABINBATH

pe3yabTaTOB TPHHHEL,

TemoHCTpam: I. - nmepepabaTeiBaTh IOy
uHpopManuoo,  Aenaatb  BBIBO
pe3ynpTate COBMECTHOH paboTh
KJlacca; YMETh TTOJTB
TEOPETHUECKUMH 3HAaHUSAMH Ha TIpa
KU3HHU;, YMETh aHAIM3UPOBATh SBIIE
K. — ymeTs paboTaTh B mape u KO
yMeTh paboTaTh HaJ MPOEKTOM B K
3¢ (HEeKTUBHO pacpenensaTh 00s3aH]

28 OKCIepUMEHTAITh MomHOCTh ®poHTaNBHAS — P. —ymeTh paboTath 1o mpenioxKeH:
Hast pabota Ne 22 3HakoMcTBO ¢ Th, WHCTPYKIIMSIM; YMEHHE U3JIaraTh ME
«Bbluncnenue aIrOpUTMOM YETKOM JIOTUYECKOM MOCIIEI0BATEIIE
MOIIHOCTH odopmiteHUs aHAJIM3UPOBATh COOCTBEHHYIO Pabo
pa3BHUBaEMOi 7a00paToOpHBIX PadOT | COOTHOCHUTH IUIAH U COBEPIICHHBIE
LIKOJBHUKOM OTepaliy, BBIACTSTD 3TAIbl M OLICH

pu nogabeme ¢ 1
Ha 3 3Tax»

I'pynnosas —
MIPOBEICHHE
nmabopaTopHOM
paboThI

NunuBunyansHas —
obpaboTka
pe3yIbTaToB

JemoHcTpanuu:

MEpPY OCBOCHUS KAXKIOT0, HAXOAUTE
OHII/I6KI/I, YCTaHABJIMBATL UX MMPUYUI

II. — opueHTHpOBAaTBHCS B CBOEU
3HAHUW: OTIMYaTh  HOBOE O
H3BECTHOTIO; nepepad
nH(pOpMaIHIo,

BBIBOJIbI B PE3YJIHTATE COBMECTHOM

HOJIy4EHHYIO

BCEro KJ1acca, YMETH aHaJIn3
SABJICHUA

K. — ymMeTh paboTath B mape u KOJI
3(hexkTHBHO pacnpeaesaTh 00sI3aH]




29 OKCnepUMEeHTalb IIpocteie ®poHTaNbHAs — P. —ymeTh paboTath 1o mpenioxKeH
Has pabota Ne 23 MEXaHU3MBI. 3HaKOMCTBO ¢ Th, UHCTPYKLMSIM; YMEHUE U3JIaraTh ME
«Onpenenenue Brirpeim B AIrOPUTMOM YETKOM JIOTHYECKOM MOCIIeI0BaTElIE
BBIUTPHIIIA B cuIe ohopmIteHUS aHAIM3UPOBATH COOCTBEHHYIO pado
cuiie, KOTOpPbIi abopaToOpHBIX PadOT | COOTHOCHUTH IUIAH U COBEPIICHHBIE
JIaeT TTO/IBHKHBIH OTIepaIiH, BBIJCISITH ATAIbI M OIICH
Y HENOJABIKHBIT I'pyrmosast — Mepy OCBOCHUS KKAOTO, HAXOIUTE
O10K» TIPOBC/ICHNC OIKMOKY, yCTAaHABIUBATH UX IPUYUI

nabopaTopHOM
paboTHI I1. — opueHTHpOBaTHCS B CBOEU
3HaHWI: OTIMYaTh HOBOE O
WnauBnayanehas — | yapecryoro; nepepad
obpaborka MOJTyYEHHYIO uH(pOopMaIHIo,
pesy/IbTaToB BBIBOJBI B PE3YJIbTaTe COBMECTHOM
TemoHCTpamm: BCEro Kjacca; YMETb aHalIu3
SBJICHUS
K. — ymeTs paboTath B Iape u KOJu
3 PeKTUBHO pacpenesaTh 00s3aH]

30 Pemenne 3amaq YcnoBue AITOPUTMOM P. — ymeTs paboTath o npeioxer
Ha TeMmy «PaborTa. paBHOBECHS odopmIeHus 1 MHCTPYKIMSAM; YMEHHE U3JIaraTb M
Mo1HOCTE» ten. LeHntp peleHus 3a1a4 YETKOM JIOTHYECKOM MOCIIe10BaTElIE

TSOKECTH OTCTaMBaTh CBOKO TOUKY 3pEHHS,

AHAJIM3UpPOBaTh CUTYyallUuO U
CaMOCTOATECIBbHO HAXOAUTHh OTBETHI
BOIIPOCHI ITYTEM JIOTHYCCKUX
pacCyXJIeHHIA; aHATU3UPOBAThH COO
10 pabOTy: COOTHOCHTH TUTaH U
COBEPIIICHHBIE OTIEPAIHH, BBIICIIATE
U OIICHUBATh MEPY OCBOCHHUS KaX/IC
HaxOJUTh OUIMOKH, YCTAaHABJINBATh

HNPUYHHBL;
I. - nmepepabaTeiBaTh IOy
uHpopManuoo,  Aenaatb  BBIBO

pe3ynpTaTe COBMECTHOH paboTh
KJlacca; YMETh TIOJTB
TEOPETHYECKUMH 3HAaHUSAMH Ha TIpa
KU3HHU;, YMETh aHAIN3UPOBAThH SBJIE

K. — ymeTs paboTaTh B mape u KOJu
yMeTh paboTaTh HaJ MPOEKTOM B K
3¢ (HeKTUBHO pacTpenemsaTh 00s3aH]




31 OKCnepUMEeHTalb KITA. KTLJ ®poHTaNbHAs — P. —ymeTh paboTath 1o mpenioxKeH
Has pabota Ne 24 HAKJIOHHOU 3HaKOMCTBO ¢ Th, UHCTPYKLMSIM; YMEHUE U3JIaraTh Mk
«Bpraucnenue IUIOCKOCTH AITOPUTMOM YETKOW JIOTMYECKON MOCIEN0BATENE
KIIJ sakioHHO# ohopmIteHUS aHAIM3UPOBATH COOCTBEHHYIO pado
TUIOCKOCTHY abopaToOpHBIX PadOT | COOTHOCHUTH IUIAH U COBEPIICHHBIE

OTIepaIiH, BBIJIENATh ITAIbl U OIIEH
I'pynnosas — Mepy OCBOCHHSI KaKI0T0, HAXOTUTE
TIPOBC/ICHNC OIKMOKY, yCTAaHABIUBATH UX IPUYUI
nabopaTopHOM
paboTHI I1. — opueHTHpOBaTHCS B CBOEU

3HAHUN: OTIIMYAaTb  HOBOE O
WnamBnayanehas — | yapecryoro; nepepad
obpaborka MOJTyYEHHYIO uH(pOopMaIHIo,
pesy/IbTaToB BBIBOJIbI B PE3YJIbTATE COBMECTHOM
TemoHCTpamm: BCEro Kjacca; YMETb aHalIu3

SBJICHUS

K. — ymeTs paboTath B Iape u KOJu

3 PeKTUBHO pacpenesaTh 00s3aH]

32 OKcnepuMeHTallb Kunernueckass | @ponranbHas — P. —ymeTs paboTaTh 10 NpeAsIoxKeH
Has paborta Ne 25 SHEPrusl. 3HaKOMCTBO ¢ Th, UHCTPYKLMSIM; YMEHHE U3JIaraTh Mk
«3mepenue dopmyna st AIrOPUTMOM YETKOU JIOTHYECKOM MOCIIe10BaTENE
KHHETUIECKOH pacuera ohopmIteHUS aHAJM3UPOBATH COOCTBEHHYIO pado
SHEPTUHU TeNa» KMHETHYECKOH | mabopaTopHBIX pabOT | COOTHOCHTH IJIAH U COBEPIIICHHBIE

SHEPTUHU OTIepaIiH, BBIJIENATh ITAIbl U OIIEH

I'pynnosas —
MPOBEICHHE
nabopaTopHOM
paboTHI

NunuBunyanbHas —
obOpaboTka
pe3yIbTaToOB

JleMoHCTpanuu:

Mepy OCBOCHHSI KQKI0T'0, HAXOTUTE
OINNOKY, YCTAHABIMBATH UX MPUYUL

II. — opueHTHpOBaTHCS B CBOEU
3HaHWI: OTIMYaTh HOBOE O
W3BECTHOTO; repepad
MOJIyYEHHYIO nH(pOpMaIHIo,

BBIBOJIbI B PE3YJIbTaTE€ COBMECTHOMN
BCEro Kjacca; YMETb aHalIu3

SABJICHUA

K. — ymeTh paboTath B mape u KO
3(hPeKTUBHO pacipenesaTh 00s3aH]
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Perenue 3amau

Kunernueckass | anropurMom
Ha TeMy SHEprHsl. odopMIIeHUS 1
«Kunerunueckast Dopmyna aist peleHus 3a1a4
SHEPTHUS» pacuera

KUHETUYECKOU

34 Pemenue 3anau IlorennuanbHa | anropuTMOM

Ha TeMy S SHEPTHsL. odopMITeHUS H
«lloreHnmanpHas perreHus 3aaa4y
SHEPTHUS»

Cooepacanue uzyuaemozo Kypca ¢ 8 knacce




DuU3NYECKUl MEeTO U3YyYeHUA IPUPO/bI: TCOPETUYECKHUI U
akcnepuMeHTaNbHbl (3). OnpenencHue LeHbI AeIeHHs TPUOOPOB, CHATHE
nokazanuil. OnpeaeneHrue NOTPEIIHOCTEN U3MEPEHUM.

TenJioBble ABJIEHUS U METObI UX UccieqoBaHus (8). Onpenenenue
YAJIMHEHUS TeNa B Mpoliecce U3MEHEHUs TeMIeparyphl. Pemienue 3ana4y Ha
OnpelieeHHE KOJMUECTBa TeIIOTh. I[prMeHeHNe TEeII0BOro pacupeHus AJis
perucrpanuu Temmneparypsl. MccieqoBanue npoueccoB IIIABJACHUS U
oTBepaeBaHus. M3ydueHne ycTpoicTBa TIDIOBBIX ABUTarenei. [Ipnbopsr mis
M3MEpEeHNs BIAKHOCTH BO3AyXa.

DJleKTpUYeCcKuUe sIBJeHHS U MeTobl UX ucciegosanus (8). OnpenencHue
YAEIHHOTO COTPOTUBIICHHUS POBOIHUKA. 3akoH OMa IJIs1 ydacTKa e,
Pemenue 3agau. MccnenoBanre U MCHOJIb30BAHUE CBOMCTB ANEKTPHUECKHUX
KOHJIeHCaTOpoB. Pacuer motpebisemotii anekTposHepruu. Pacuer KITJ]
3JIEKTPUUYECKUX YCTpOMCTB. Peienue 3a1a4 Ha 3akoH Jxoynsa-Jlenua.

DJiekTpoMarauTHble siBjaeHus (5). Ilonxydenne u pukcupoBanHoe
n300pakeHne MarHUTHBIX ToJiel. V3yueHne CBOHCTB 3JIEKTpOMAarHuTa.
W3zyuenne Mozaenu snekTpoaBurarens. Pemenue kauecTBEHHBIX 3a1a4.

Onrtuka (8). 3yuenue 3akoHOB oTpakeHus. HaOmoneHne oTpakeHus u
npenomieHus ceera. Mzo0paxkenus B muH3ax. OnpeenacHue riiaBHoro
(OKYCHOTO pacCTOSHHUS U ONTHYECKOI crutbl TuH3bL. Habmonenne
unTepdepenun ceera. Pemenune 3anau Ha npenomienue ceera. Habmonenue
MIOJIHOTO OTPa)KEHMS CBETA.

IMoaroroBka U MpoBeneHNe HTOTOBO KoH(pepennu (2). MuauBuyanbHas
paboTa 1Mo MoAroTOBKE MPOEKTa K MPE3CHTAIHH.



Conep:xaHue NporpamMmbl

8 k1ace

34 yacos (1 yac B HeJ1eJ1I0)

m\n

Tema/xo0J1-BO
4acoB

TLnan/
dakT

MarepuaJ 1Jis1 H3y4eHHUs

Tembl BHEYPOYHBIX 3aHATHI

Ilnanupyemwie pezynomamol
00yuenus
JINYHOCTHBIE,
no3HaBaTeJbHbIE,
peryJjsiTuBHbIE,
KOMMYHHKATHBHbIE

Du3nIecKuii METO/I
HU3YYEHHUS
MIPUPOJIbL:
TEOPETUUYECKUN 1
SKCIICPUMCHTAJIbHbI

it (3)

[IpaBuna TeXHWKHM O€30MacHOCTH TIpU padbore ¢
¢usnyeckum mpubopom. UM3mepenue ¢uMUECKUX
BenmuuH. OmpeneneHne NEHbl JeeHUs U TOKa3aHWHd
npudopoB. AbcoimoTHas u OTHOCHUTEIbHAS
MOTPENTHOCTh. 3HAUYEHUE SKCIIEPUMEHTA IS Pa3BUTHS
HAY4YHBIX TEOPUH W CO3/IaHUS HOBBIX TEXHHYECKUX
YCTPOKCTB.

1. Onpesenenue HeHbl IeTESHUS
npuOOpPOB, CHITHE TMOKA3aHUH.
2. OnpeziesieHre NorpenrtHocTen
U3MEpEHHUSL.

3. Pemenne xauecTBEHHBIX
3a/1a4.

JInunoctHble: ccnenyror
3aBUCHUMOCTDb HAIIPpAaBJICHUA U
CKOPOCTH TeIIOOOMEHa OT
Pa3HOCTHU TEMIIEPATYP
Io3HaBaTeJIbHBIE:
Boigensitor u hopmynupyror
MO3HABATEIIHHYIO [eJb.
CtposiT IlOTMYECKHE IIeMU
paccyxaeHui. BoeiaBuraoT u
00OCHOBBIBAIOT ~ THIIOTE3HI,
MpemIaraloT  CrmocoObl  UX
MIPOBEPKHU

PeryasituBHbBIE:
DopMyIHPYIOT
MMO3HABATEIILHYTO b,
COCTaBJISIIOT IDIaH u
MoCIIeI0BaTeNbHOCTh
JICUCTBUN B COOTBETCTBUHU C
Hel

KoMMyHnKaTUBHbBIE:
[Mnanupyrot oOmue
CIIOCOOBI pabOTHI.
Hcnonb3yroT agekBaTHbIE
S3BIKOBBIE CPEJICTBA IS
0TOOpaXKeHUs! CBOMX YyBCTB,
MEICIIEH 1 TOOY K IeHUH

TermoBrle ABIICHUS

TemnoBoe paciiupE€Hue T€I U €ro HUCIIOJIB30BAaHHUE B

1.0npenencane VIUTHHEHUS

JInuHocTHLIE:




Y METOMBI NX Texauke. CrocoObl M3MEHEHHs BHYTPEHHEH SHEprum | TeJa B mporuecce u3MeHeHHs | OCyIecTBISIIOT MHUKPO
nccnenoBanus(8) Ten. Buagel Temnonepemaun. Temnomepenadya B | TeMIEpaTyphl. ONBITHI 10  pealu3aluu
nmpupone W TexHuKe. KommdecTBO TEIUIOTHL. 3akoH | 2. Pemienne 3aja4 Ha | pa3IMYHBIX CIoco0oB
COXpaHEHUs U MPEBPAIEHNs YHEPTHUH B MEXaHUYECKUX | ONpEeNIeHUE KOJMYEeCTBa | U3MEHEHHUS BHyTpEHHEH
W TEIUIOBBIX TIpolleccax. ArperaTHbIE COCTOSIHHS | TETUIOTHI.. SHEPTHUH Tena
BemectBa. @azoBrle mepexonsl. Pabora raza u mapa. | 3. Ilpumenenne  TemoBoro | Ilo3HaBaTesibHbIE:
TennoBele aBurartenu. JIBuratens  BHYTPEHHEIO | paclIMpEHHs IJIsl perucrpauuu | Beigensror 0000IIIEHHBIH
cropanus. PoTopHO — nopiiHeBoi ABuraTens BaHkens. | TeMnepaTypsl. Amnanus U | CMBICT 3a1a4yu.
Huzenb. IlapoBas u rasoBas TypOuna. HeoOblunbie | 0000IICHNE BO3MOXHBIX | YCTaHaBIMBAIOT MPUYUHHO-
JIBUTATEIH. ITepcnexTuBbI CO3IaHus HOBBIX | BAPUAHTOB KOHCTPYKLIMM. CJIEJICTBEHHBIE CBSI3W,
JIBUTATENel, YyCOBEpIIEHCTBOBaHHME TMpexHUX | | 4. HcciemoBaHue TPOIECCOB | 3aMEHSIOT TEPMHUHBI
3aMeHbl HKcmonb3yemMoro B Hux TomumBa. KIIJ | nmiaBneHus u oTBepaeBaHuUs. OonpeeIeHUsIMU
TEIUIOBOTO  JBUraTeyis W IEPCIEeKTUBBI  €ro | 5. N3yuenue crpoecHus | PeryasiTuBHbIC:
MOBBIILICHUS. KpUCTAJJIOB, UX BbIpamiuBanue. | COCTaBISIOT IJ1aH u
6. Usyuenue YCTPOMCTBA | MOCJIEIOBATENBHOCTD
TEIJIOBBIX JIBUTATENIEH. nercreuii. CanyarOT CBOWM
7. llpuGopsl s u3MEpEHus | crnocod JEHCTBUS c
BJIQ)KHOCTH. 3TaJIOHOM
8. Pemenune xadecTBeHHBbIX | KOMMyHUKaTHBHBIE:
3amauy Ha ompeneneaue KIIJ[ | OmmceiBaoT coJiep>KaHue
TEIUIOBOT'O JIBUTATEs. COBEpIIAEMBIX JEHCTBUM C
LENbI0 OPHUEHTHPOBKHU
MIPEIMETHO-TIPAKTUYECKON
WIM UHOU AESITEIbHOCTH
DIIEeKTpUIECKHe Konnencaroper. Onekrpudeckwii  Tok. [leiictBus | 1.0npenencHue yaeapbHOTO JluunoctHble: HaGmrogaror

SIBJICHUA 1 MCTOIbI
X UCCIICA0BaHUA

(8)

3NEKTPUUECKOT0 TOKA. DIEKTPUUECKUH TOK B Cpefax:
MeTallIax, JKAIAKOCTAX, Ta3zax, IOIyIPOBOIHUKAX.
CoenuHeHus: OPOBOAHUKOB. (CBETUTENbHAS CETb.
DIeKTpOU3MEepHUTEeNbHEIE  MpuOopel.  Pabota m
MOILHOCTh 3JEKTPUYECKOro TOKa. 3akoH Jlxoyma —
Jlenma. OnexTpoHarpeBarenbHble MpuOOphl. Pacyer
norpednseMon AIEKTPOIHEPT UH. Kopotkoe
3ambikanue. [lnaBkue npenoxpanutenu. [Ipumenenue
TOJTYTIPOBOTHUKOBBIX MTPHOOPOB.

COIPOTUBIICHHS MTPOBOHUKA.
2.3akon OMa JIjIs y4acTKa IICIIH.
Perienuie 3amay.

3 .MccnenoBanue u
HCIIOJIb30BAaHHE CBOMCTB
3JIEKTPUUECKIX KOHJECHCATOPOB.
4. Penrenne 3a1ay Ha
3aBUCUMOCTb COTIPOTUBJICHUS
MIPOBOJIHUKOB OT TEMIIEPATYPHI.
5.Pacuér norpebisiemoit
AJIEKTPOIHEPTUH.

SIBJICHHE JJICKTpU3aLUU Tell
IIpU  COIIPUKOCHOBEHUM W

B3aMMO/JICHCTBHE
3apsHKEHHBIX Tell
Ilo3naBaTenbHbBIC:
Boerenstor u popMynupyroT
NI03HABATEIIbHYIO eI,

YcraHaBnuBaOT NPUYMHHO-
CJIEZICTBEHHBIE CBSI3U
PerynsTuBHbIE:
IIpyHEMAIOT M COXPAaHSIOT




6. Pacuér KIIJl anexTpruyeckunx
YCTPOUCTB.

7. Pemenye 3amaq Ha 3aKOH
Hxoyns-Jlenna.

8. PelleHne xauecTBEHHBIX
3ajad4.

MMO3HABATEIILHYTO 11eJIb,
PEryJIupyIoT mpotece
BBITOJIHEHUS y4IeOHBIX
JeUCTBUI
KoMMyHUKATHBHBIE:

Vuarcs apryMEHTUPOBATh
CBOIO TOYKY 3PEHUSI, CIIOPUTH
M OTCTauBaTh CBOIO ITO3UIIUIO
HEBPaXXICOHBIM IS
OTIIMIOHEHTOB 00pa3oM

DNEeKTPOMarHUTHEI
¢ sBueHus (5)

MarsuTHOe ToJe. ONEKTPOMarHuTHI.
ONEeKTpOMarHuTHBIE pele W WX  [pHUMEHEHHE.
IlocTosiHHBIE MarHUTHI U UX NMPUMEHEHNE. MaruuTHoe
nosie 3emuin. Ero BnusHue Ha pannocBssb. [leiicTBue
MarHATHOTO TOJNS Ha MPOBOJHUK C  TOKOM.
DNEKTPOIBUTATENb.

1.ITonydenue u pUKCUpOBaHHOE
U300pakeHNEe MarHUTHBIX
TMOJIEH.

2. M3yuenue CBOMCTB
3JIEKTPOMAarHUTA.

3. M3yuenue monenun
AJIEKTPOJIBUTATEIISL.

4 PermeHne KaueCTBEHHBIX
3amad.

5. Pemenune xauecTBEHHBIX
3amad.

Jluunoctueie: HaOmronaror

MarHuTHOE JICUCTBUE
KaTyIIKU C TOKOM.
H3roraBnuBaroTt
3JIEKTPOMAarHuT,
HUCHIBITEIBAIOT €ro JICUCTBUA,
UCCIENYIOT 3aBUCHUMOCTD

CBOMCTB 3JIEKTpPOMAarHura OT
CWIII TOKAa W  HaJIHIUA
cepJIeuHUKa
Ilo3HaBaTe/IbHBIC:
BrinonHAIOT onepauuu  co
3HAKAMH W  CHMBOJAMHU.
YMET 3aMEHSITh TEPMHHBI
ompeAeNeHUAMA. BrIensiorT
O0BEKTBI M TPOLECCH ¢
TOYKHA 3pEHUS TIeI0OT0 U
yacTeut

PeryasiTuBHbIE:
CamocTOosITeNNbHO
bopMyIMpyOT
MO3HABATEIbHYI0 I1ENb U
CTpPOSIT JIEUCTBUS B
COOTBETCTBHH C HEH
KoMMyHuKATHBHBIE:
YcTaHaBIMBaOT paboune




OTHOIIICHUS, y4arcst
3¢ PEKTUBHO  COTPYIHHYATH
u CIIOCOOCTBOBATh
HPOYKTHBHON KOOTIEpaIuK

OnTuka (8)

Ucrounnku cBera. Cuna cBera. OCBEMIEHHOCTD.
OTpakeHHe ©  TpeJIoOMJIEHHE  CBeTa.  3aKOHBI
OoTpakeHUsT W mpenomieHus. [lomHOEe OTpaxeHwHe.
BonokonHass ~ omTHka.  3epkajia  IUIOCKHE |
chepuueckue. JIuH3pl. OnTHYecKas CUIa JUH3BL
Onrrngeckue npubopsl. Jucmepcus csera. Llper Tena.
Unrtepdepennmss  cBeta. IlpocBeTiieHne  ONTHKH.
HOudpakmms  cera.  MckaxkeHne  n300pakeHUH,
MOJyYEHHBIX C TIOMOINBI0 ONTHYECKHX MPHOOPOB.
CrieKkTpaslbHBIN aHAIN3.

1.13y4enue 3aK0HOB
OTpaKCHUSI.

2.Habmtonenue oTpakeHus 1
MPEIOMJICHUS CBETA.
3.M300paxkeHus B IMH3AX.
4.0mpenencHUE TIIaBHOTO
(hOKYCHOTO pacCTOSIHUS U
ONTUYECCKON CHJIBI JIMH3HI.

5. HaOmronenue
uHTephEPESHIUU U TUPPAKIIUN
cBeTa.

6. Pemenue 3a1a4q Ha
NPENOMIICHUE CBETA.
7.Hab6moieHre mosHoro
OTpaXKCHUS CBETA.

8. Pemrenue kauecTBEHHBIX
3a]]a4 Ha OTPAXKCHUE CBETA.

JImunocrueie: HaOmonaror
OTITUYECKHE SIBIICHUS,
BBITIOTHSIOT MOCTPOEHUE
Xola Jydei, HeoOXOaUMOro
JUTS. TIONMYYESHHsI ONTHYECKUX
3 dexTos, H3YyJaroT
YCTPOMCTBO  TENECKONa U
MHKPOCKOTIA
IHo3HaBaTesibHbIE:
IIpumenstor METO/bI
HHGOPMAITMOHHOTO TIOWCKa,
CaMOCTOSATETIFHO  CO3JAr0T
ANTOPUTMBI  JIEATETLHOCTH
npu petieHun 3a1a4
TBOPYECKOTO W TIOMCKOBOTO
XapaxkTepa

PeryasituBHbIE:
CaMoCTOsITENNEHO
bopMyIHPYIOT
MO3HABATCIbHYIO I1ENb U
CTPOSIT JIEUCTBUS B
COOTBETCTBUHM C HEMN
KoMMyHHKATHBHBIE:
Paborator B rpymre.
OnuchHIBaIoT coJIepKaHme
COBEpILAEMbIX JEHCTBUI C
HEJBI0 OPUEHTUPOBKHU
MPEIMETHO-TIPAKTHIECKOH
W WHOM ACATCIBbHOCTHU

IToaroroBka u
MPOBEJICHNE
HUTOTOBOM

IMpezentanuss  pabotel.  OdopmieHne  pabOTHL

[IpoBeneHne KOH(EPEHIHH.

WnpuBuayansHas pabora 1m0
HOATOTOBKE MPOEKTa K
HpE3eHTaLNH.

ITo3naBaTeabHbBIE: YMEIOT
BBIOMpATh 000011IeHHBIE
CTpaTeruu peLIeHns 3a0a4n




koH(pepeHin (2)

Peryasatuubie:  Camyaror
crmocod CBOMX JEHWCTBUH C
3a/1aHHBIM 3TaJI0HOM,
00HAPYKUBAIOT OTKIOHCHHUS
U OTJIINYUA

KoMMmyHUKaTHUBHBIE:
Oobmarorcs u
B3aUMOJICUCTBYIOT c

NapTHEpaMU MO COBMECTHOM
JIESTETHOCTH WIH OOMeHy
uHpopmanmei
IHo3naBaTesibHbIE:
BripaxatoT cMbIca cUTyaIluu
Pa3IU4YHBIMU cpencTBamMu
(pUCYHKH, CUMBOJIBI, CXEMBI,
3HAKH)

PeryastuBnbie: CroudaroT
CBOH cmoco0 mdeicTBus C
3TaJIOHOM
KoMMyHUKATHBHBIE:
Perymupyror  coOcTBEeHHYIO
JIEeATENBHOCTh TOCPEACTBOM
pEYEBBIX AEHUCTBUN




IlepeyeHb TeM HccIeA0BATENbCKUX PA0OT yualumuxcs 8 KjiaccoB

Ne Pazgen Tema ucc/ieoBaTeNIbCKOI padoThI
n/n
1 DKoJIOTHYECKHE MTPOOIeMBI TPOU3BOICTBA U TIEpeIadn
3NeKTposHeprun B Poccun
2 PazButne sHepreTuky B PocToBCKO# 00acTH M OXpaHa
OKpYXarollen cpebl
Bmusnane ACATCIBbHOCTHU
3 DKoJnorugeckre mpoOIeMbl OCYIeCTBICHNUS HEYIPABISIEMbBIX U
YeJloBeKa Ha COCTOSIHHE N
. YIOPABIISIEMBIX SIIEPHBIX PEAKLUI
OKpYXaroIleH cpeabl.
4 OKOJIOrH4ecKre SHeKTpI/IquKHe SIBJICHUS B MOEM JIOME
MIOCJIECTBUS IPUMEHEHUS
YeNOBEKOM (PH3MUECKUX
5 . Hcropus pa3sBuTus 3JIEKTpO3HEPreTUKU B Poccun
OTKPBITHHA
6 CoBpeMeHHas 3JeKTpodHepreTnieckas kapTuaa Poccun
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Kunacc IIporpamma Y4ebHO - MeToanuYecKoe o0ecredeHne
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