MeToanyeckne pekoMeHaaLuu ans yquTens

CocTaBneHue KapTtbl
MOPCKOIro AoHd Knacc 8

Llenu

« M3yueHue CTpyKTypbl «<MOPCKOrO AAHA».
« OueHKa penbeda MeCcTHOCTY C MOMOLLbIO AaTUMKa ABVXKEHUS.

. an/IMeHEHVIe 3HaAHUN O TEXHONOINM pa6OTbI OaTynKa ABUKEHUA K KoHUenunm
3XOonoKauunn, pagnonokauymnm n nsmepeHuna FJ'IY6I/IH BOOEMOB 3XOJIOTOM.

Mnanupyemble pesynbTathl

JInyHocTHbIE pe3ynbTatbl 06y4eHus

-y ydalnxca (I)OpMI/IpyeTCFI y6e)K,D,eHHOCTb B 3aKOHOMepHOVI CBA3U N MO3HABaeMOCTU
ABNIEHUN npumpoabl, B 0OBEKTUBHOCTY HAy4HOro 3HaHuA, B BbICOKOW LIEHHOCTH HayKun.

+ LWKonbHMKM NnonyyatoT NpefcTaBneHme o cMcTeMoobpasyioLein ponu Gusmkm

1 0 BarkHelLWen ponu reorpadrv B U3yYeHUN 3emn 1 MecTa YesioBeKa Ha Hell.
MertanpeameTHble pesynbTaTbl 06y4eHus
« [No3HaBaTeNbHblE:

— OBNafEeHMe COCTaBNALWMMM UCCIIe[OBaTENbCKOM AEeATENbHOCTU — YMEHNeM Ha6J'IIOﬂaTb,
NMPOrH03MpoBaTb, CTaBUTb 1 MPOBOANUTb SKCNEPUMEHT, CPaBHMBATb I'IOJ'IyLIeHHbIVI
pe3ynbtaT C NPOrHO30M, fieNaTb BbIBOAbI U 3aKNMOYEHNA;

— CTPYKTYpUPOBAHME 3HAHWI NpY paboTe C pasfMUYHbIMU UCTOUYHUKAMKN 1HbOPMaLMK
(TekcT yuebHMKa, NNYHblE HabnogeHNA, GU3NYECKNIA SKCMIEPUMEHT C LIENbIO OBNAAeHMSA
HOBbIM METOZIOM M3MepPeHUs GU3NYECKUX BEIMUYUNH), aHaNN3 NMOJSTyYEHHbIX JaHHbIX
C Uenblo yCTaHOBNEHUA Hanbonee 6nM3KOro K UCTUHHOMY penbeda «<MOPCKOro AHay;

— YMeHue cTpouTb 1 06pasubl prsnyeckmx mogener n pabotaTb C HUMK.
 PerynatusHble:
— yMeHue Npeobpa3oBbiBaTb MPAKTUYECKYIO 3afjauy B TEOPETUYECKYIO;

— YMeHVe NaHNMpoBaTb COOCTBEHHYIO SKCMEPUMEHTANbHYIO AeATENbHOCTb NYTEM INYHBIX
HabNoAEeHNI NPY NOCTaHOBKe GU3MUECKNX IKCMEPUMEHTOB;

— CNOCOBHOCTb BECTM MOUCK 1 GOPMYNMPOBaThb JOKA3aTeNbCTBO IMNOTE3bl HA OCHOBE
SMMUPUYECKN YCTAHOBIEHHBIX GAKTOB NMPW BbINOHEHNY GPOHTANIbHBIX JTab0PaATOPHbIX
nccnenoBaHun.

. KOMMyHVIKaTI/IBHbIeI
— YMeH/e OpPraHn30BbiBaTb yqe6Hoe COTPYyAHNYECTBO;
— YMeHue cnywaTtb NapTHepa;

— CNocobHOCTb GOPMYNIMPOBATL N aPTYMEHTUPOBATb CBOE MHEHWE, KOPPEKTHO
OTCTanBaTb CBOI NMO3ULIMIO 1 KOOPAMHNPOBATb €e C NapTHepamMu, B TOM Unce
B CUTyaLWK CTOJIKHOBEHWSA NHTEPECOB.
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MeToanyeckne pekoMeHaaLuu ans yquTens

- [pegMmeTHble:
8 no3HasamesbHOU (UHMeslIeKmyasbHou) cghepe

- npepcTaBneHvie o pyHAAMEHTANbHbIX GU3NUYECKMX MOHATUAX, UCMOSb3YEMbIX AN
onvcaHuA penbeda NoboN MECTHOCTH, — O CUCTEME OTCUETa, O KOOPAMUHATE Tena,
06 1cnonb3oBaHNK yNbTPa3ByKa Ans onpefeneHns KoopaMHaThl NPenaTCcTBUS;

— CMOCOGHOCTb OPUNEHTUPOBATbCA B Pa3/INYHbIX cnocobax namepeHna Fﬂy6I/IHbI MopA,
B TOM Yncjie NCTopnyeCKnx;

— HaBblK/ N YBEPEHHOCTb B NCMNOJIb30BAHNN HAaYYHbIX U3MEPUTENIbHbIX NHCTPYMEHTOB,
OaTulKa ABUXKEeHWUA, a TaKkXKe B MNOCTPOeHNN rpad)vmos Ha KomMnbloTepe anA
npenctaBieHnA U aHanm3a AaHHbIX;

8 UeHHOCMHO-0pueHMayuoHHoUl cepe

— CMNOCOBHOCTb Pa3nnyatb METO4 MOAENTMPOBAHUA U 3KCI'IepVIMEHTaJ'IbeIVI MeTo
no ¢)VI3I/IK€ onA aHaln3a (I)VI3I/ILIeCKI/IX ABJIEHUN, A TaKXXe NOJIb30BaTbCA pe3ynbratammn
(I)VI3VI‘-IeCKOI'O SKCnepnmeHTa anAa nsyvyeHuma 6a30BbIX MOHATUN reorpad)mm;

— YMeHVe Nosib30BaTbCA METOAaMM HayYHOTrO UCCNefoBaHNA ABNEHUA Npupoabl,
npoBOANUTb HabNoAEHNA, MNIAHNPOBATL U BbINOJIHATL SKCNEPUMEHTbI, 0OHapYKMBaTb
3aBUCMMOCTY MeXay GU3NYECKUMIN BENNUYNHAMY, O6BSACHATD MNONTyYEHHbIE Pe3ynbTaTbl
¥ fenaTb BbIBO/bI;

8 cthepe mpydosoli deamesnbHoCcMU:
— 3HaHue 1 cobnoaeHne npasun paboTbl B KabuHeTe GU3MKN 1 reorpadpuu;

- cobntoaeHne NpaBus PaboTbl C KOMMbIOTEPOM 1 AaTunkamm U poBor nabopaTtopun.

MexnpeameTHble CBA3U

o XMMUSA: NpefcTaBneHnsa 06 n3MepeHnn KOOPANHaTbI NPenATCTBYA, O MPUHLMNE AeNCTBUA
3X0NOoTa;

e MaTemMaTuKa: NoHATne (I)yHKLlI/IVI,'

* NHpOpPMaTUKa: NCNONb30BaHNE KOMMbiOTepa AJj1A NPOoBeAeHUA SKCMEePUMEHT],
nocTpoeHua rpadrKoB, NpeCTaBeHUs 1 aHanM3a faHHbIX; paboTa C 3N1eKTPOHHbIMU
NPUGopPaMM U MHCTPYMEHTaMU (BaTUNK ABUIXKEHUS).

OGODVHOBaH UE (wa OAHY rpynmny yqyawmxcs)
Mpu6opbl U MHCTPYMEHTDI
« Peructparop gaHHbix PASCO
« Lindpposon gatumk asmxeHna PASCO*

« [peameTbl B KNacce Ana MOAENMPOBAHNA MOPCKOTO AHa (KHUMM, N T.4.)**

*[lamyuk 08UXeHUSA, UCNO/Ib3yeMblli 8 5MOM 3adaHuu, pabomaem aHaI02u4HO 3X0/0My.

Jamyuk ucnyckaem 38yKo8ble 80J1Hbl, KOmOprlj ompaxaromcsa om obvekmau hpuHumaromcsa damyukom o6pamHo.

**B amol nabopamopHoU pabome 8bl c030adume 8UpMyasbHOe MOPCKoe OHO HA NOJTy 8awe20 Kaaccd. 3amem ¢ NOMOWbIo

0amyuka 08UXeHUs 8bl onpedesiume o4yepmaus (penvedh) o6vekmos, npolios Had HUMU C 0aMYUKOM.

= ani0- N PASCC
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ba30Bble NOHATUSA

Yyawmecsa AomKHbI 6bITb 3HAKOMBbI CO CNEAYHOLUMU NOHATUAMM
+ 3ByKOBasd BOJIHa

« Pagap v 3xonot u npuHuMn nx 4encTena

« KoopawnHata gsrxyLerocs obbekTa

- KoopavHata npenAaTcTemA

ba3oBble ymeHud

yqau.wlecn OOJTIXKHbl MOHMMATb, Kak pa60TaeT 0aTYNK OBUXKEHWA.

[logrotoBka naéoparopHoi paboTbl

« [Ina 06cypeHnA B Knacce Bam noTpebyeTca KynnmHapHas WhaXkka Uim gpyras TOHKas
JepeBAHHaA Nanoyka, obyBHaa Kopobka 1 penbed (Mogenb MOPCKOro AHa), KOTOpPbIN
MOMEeCTUTCA BHYTPU KOPOOKM NP 3aKPbITON KpbllwKe. [1na NogroToBKy npoaenante
OTBEPCTUS, AOCTAaTOYHO 6oNbLUME, YTOODI LWMAXKKa UK NanoYyka MO NPONTH Yepes
HUX, C UHTEPBASIOM OKOJI0 OQHOIO CaHTUMETPa ApPYr OT Apyra No Bceu Kpbiwke. [omectuTe
penbed BHYTPb U 3aKNIENTe KPbILLKY JIEHTOMN.

Yyauimecsa MOryT CaMoCTOATENbHO CO3AaTb COOCTBEHHbIE MOAENY B KauecTBe
COMYTCTBYIOLLErO apT-NPOEKTA, N KaXKAas rpynna MoXeT M3MepUTb U COCTaBUTb
KapTy CBOel KOpOoOKM.

TpebyeTcs, uToObI yUaLMINCA yaepKrBaN JaTUVK ABUXKEHNA HAZ KMOPCKUM SHOMY

N nepemeLLanca ¢ MOCTOAHHONM CKOPOCTbIO, UTOObI cOOpaTh MpaBUbHbIe JaHHbIE.

B npoTMBHOM ciyyae BO3MOXXHbl HEKOTOPbIe HECOOTBETCTBUA JaHHbIX. [nA Toro, utobsl
JATUVK ABUKEHMA BblgaBasN faHHble, COOTBETCTBYIOLNE JENCTBUTENIBHOCTU, CleayeT
BbIMOJIHUTb HEKOTOPbIE HACTPOIKU:

— NYCTb ABOE YyYaLUNXCA AepKaT 60/bLION CTEPXKEHb HaZl <MOPCKMM [IHOMY, @ TPETUIA
nepeaBuraeT 4aTunK ABUXKEHUSA BOOJIb CTEPXKHS;

- NpuKpenuTe 60bLLION 3aXK1M K KPato CToMa. BCTaBbTe ANMHHbINA CTEPXKEHb B 3aXKUM
TaK, UToObl OH ObIST HaNpaBneH oT ctona. CMoAeNnMpPyNTe KMOPCKOE JHOY» MO CTEPXKHEM.
MpoBeanTe AaTUNK ABVIXKEHUA BOSb CTEPXKHA.

TexHuka 6e30nacHoOCTH

- CobnioanTte BaXkHble Mepbl 6e30MacHOCTI BO BpeMs paboTbl B n1abopatopuu Knacce.
« CMOTpUTE, Kyda ngeTte, nepemeLlaschb C 4aTYNKOM OBVKEHUA.

« Heo6xoarMo NOMHUTb, YTO 'y NIOBOro AaTuriKa ABUXKEHNA CYLLECTBYET «C/lenas 30Hax:
npvmMepHo 30 CM nepea HUM. B 3Tol 30He JaTunK ABUKEHUS NepeaeT HeAOCTOBEPHblIe
cBefieHuA.
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MecTto nabopaTopHoi pa6oTbl B CTPYKTYpe ypoKa

Mpw n3yyeHnn TeMbl penibeda MECTHOCTU U 06Pa30BaAHUA rop, 03epP 1 IPO3MINHBIX MPOLIECCOB
Ha 3emsie MOXHO MPOBECTU TAboPaTOPHYIO PAabOTY MMM Ha YPOKE, Ui BO BHEYPOUHOM
LEeATeNIbHOCTY B paMKax MeXNpeaMeTHbIX cBA3el GU3NKN 1 reorpadun.

nOCKOJ'Ibe Ha npoBeaeHne Bcex askcnepmmeHTallbHbIX OEeNCTBUIN N aHann3 nx pe3ynbratoB
MOXeT YVITVI oo TpéX akageMnyeCKknx 4acoB, Ha YPOKe MOXKHO NMpoBeCTN TOJIbKO YacCTb
SKCNepnmMmeHTaNnbHbIX 3agay nnn O6CWJ,VITb PaHee nony4yeHHble pe3ynbTaTbl.
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Knoy K oTBETaM

Bonpoc Ne 1 lpennonaraembii OTBET:
KakoBbl OrpaHnyeHns B MeTofie M3MepeHUs ryouHbI MOPCKOro AHa J10Tbl yKa3bIBaOT r1y6UHY
C nomMoLpbto n1ota? MoXHO 1 TaKUM CMOCO60M COCTaBUTb KapTy [Ha BOJHbIX MyTen N0 AHY
BCEro okeaHa? MPUMEPHO 0JNHAKOBOM

5 5 rny6uHbl. becnopsanoyHble
OTBeTLTE HA BOMPOC B OKHE HIXKE, @ 3aTEM CfienaiTe CHUMOK 3TOil BLICTYMbI TakuM 06pa3om
CTPAHULbI Ans BaLLEro XXypHasa. [0YTM HEBO3MOXKHO

3MEepPUTb B CUJTY TPYAHOCTH
06palLeHuns ¢ BEPEBKOIA
Ha rny6uHe npu CUIbHO
13pesaHHOM fiHe. [ToaTomy
HekapTorpaupoBaHHble
MPOCTPAHCTBA NpW U3MEPEHNN
NOTOM MCTOPUYECKN BbINK
kagp 1-cTp. 6 04eHb 06LLMPHBI.

C60p AaHHbIX

I3mepbTe paccTosHMe [0 nona.

1. Haxmute ,4T06bI Ha4aTb COOP AAHHBIX.
2. MepaneHHOo ¢ paBHOMEPHOI CKOPOCTHIO MANTE MO «MOPCKOMY AHY>.
3. Hammmeu ,KOrAa Bbl OCTUTHETE MPOTUBOMONIOXHOIO Kpasi «MOPCKOr0 AHa>.

*Y106bI NOKA3aTh ONPeAeneHHble HAbOPbI AAHHbIX:

1) HaXmuTe Ha nereHgy —* ;
2) HaxmuTe D , 4T06bI rafnioyka cTosna PAAOM C KaXabiM HaBOPOM AaHHbIX, KOTOPbI Bbl XOTUTE

BbIBECTN HA 3KPaAH.

3) HaxmuTe 3a npejenamin Nons Nerex/bl, YTo6bl YMEHbLIUTL Pa3Mep SIEreHbl.

kagp 2 —crp. 13

Bonpoc Ne 2 Mpennonaraembii OTBET:

[Toyemy, Ha Ball B3rNsj, BaXKHO ABUraTbCA C MOCTOSHHOW CKOPOCTbO? BaXKHO nATW C NOCTOSIHHOM
CKOPOCTbH0, 4TO6bI pasmepsbl
06bEKTOB ObISIM NPELCTaBNEHbI
Kagp 2 - cTp. 14 Ha rpadonke B Te4eHMe OJHOI0
11 TOr0 XXe nepuoaa BpeMeHN.

Bonpoc No 3

lMocTporite rpadouk No Noay4eHHbIM B pa60Te AaHHbIM. Kak aToT
rpacdomk COOTHOCUTCS C TeM rpacdoMKOM, KOTOPbIA Bbl HAPUCOBANM B X0Le
NOLrOTOBKM K paboTe? O6bACHNTE pasnunyus.

kaap 3 —cTp. 15
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Bonpoc Ne 4 [Mpeanonaraembiii OTBET:
Kakum 06pa3om y4eHble UCMONb3YIT 9X0- UMW PaanonoKaLnio 9IX0N10KATOP U3MEPSET FNyOuHY
Ans oto6paxeHns aHa MupoBoro okeaHa? MOPCKOr0 AiHa C NOMOLLbO

HanpaBneHHbIX 3BYKOBbIX
BOJIH, KOTOPbIE OH CaM Xe

1 ucnyckaet. OH 3acekaeTt
BpeMs, KOTOpoe TpebyeTcs ans
3BYKa, 4T0ObI NpoJenaTh NyTh
0T NOJKM 10 MOPCKOTrO AHa

kapp 1-cTp. 16 1 06paTHO, KaK 3XO0.

Bonpoc N2 5 lMpeanonaraembiii OTBET:

Y10 Ans 60nbLUEN TOYHOCTI PE3YNbTaToOB MOXHO 0TOOpaXKaTh Ha rpacpuke  BMecTo BpemeHu no ocu

Mo ocK X BMECTO BPEMEHN? a6CLUMCC MOXHO 0TO6paXaThb
paccTosHume.

Kagp 2 —cTp. 17
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