MeToanyeckne pekoMeHaaLuu ans yquTens

W3nyyeHune Kak Buf
Tennonepepavu

Knacc 9
(hm3uka, reorpadius, 6uonorus)

Llenu

Yualmecsa n3yyat CBOMCTBA CONHEYHOTO NU3TyYeHUA U Y3HAIOT, Kak 3T CBOWCTBA CBA3aHbI
¢ 3emnen 1 atMochepot, a TakXkKe C KMU3HbIo Ha 3emne.

naHupyemble pe3ynbTathbl

JInyHoCTHBIE pe3ynbTaTbi 06y4eHus

« Y yyawmxca popmunpyeTcs yoexx aeHHOCTb B 3aKOHOMEPHOV CBA3U 11 MO3HABAaeMOCTU
ABNEHUI MPUPOSbl, B 0ObEKTUBHOCTI HAaYYHOTO 3HAHWA, B BbICOKOW LIEHHOCTN HayKMW.

« OHM NonyyaloT NpeacTaBneHne 0 CMCTeMoobpasytoLLet Ponun GUsnKn ANa pasBUTUS
APYTVIX HayK, TEXHUKM 1 TEXHOSTOTUIA.

MeTtanpeameTHble pe3ynbTaTbl 06y4eHUs

- MNo3HaBaTenbHblE:

— OBJlafieHMe COCTaBNAWMMMN NCCNIEA0BATENbCKON AEATENBHOCTU — YMEHVEM
HabntofaTtb, NPOrHO3MPOBaTb, CTAaBUTb U NPOBOAUTb SKCNEPUMEHT, CPaBHUBATD
MOJTYUYEHHbI Pe3ynbTaT C BbIABUHYTOWN rMNOTE30M, ieN1aTb BbIBOADI! U 3aKJIIOUEHUS;

— CTPYKTYPUPOBAHME 3HAHWI NPU PAabOoTe C Pa3NINUYHBbIMU NCTOUYHNKaMU GU3NYECKON
nHdopMaLnn (TEKCT yuebHMKa, NNYHble HabnoaeHns, GU3NYECKNn SKCNepUMeHT
C Lenblo OBMAafEeHNA HOBbIM METOLOM M3MePeHUs GU3NUYECKUX BENINUYUNH);

— YMeHMe CcTpouTb 06pa3ubl G13NYECKNX Mogenei n paboTaTtb C HAMM.
+ PerynatusHble:
— yMeHue npeobpa3oBbiBaTb MPAKTUYECKYIO 3afja4y B TEOPETUYECKYIO;

— YMEHUE NNaHNPOBaTb COOCTBEHHYIO SKCMEPUMEHTASIbHYIO AEATENBHOCTb MYTEM JINYHBIX
Habo4EHNIA MPU NOCTAaHOBKE GU3NUYECKUX SKCNIEPUMEHTOB;

— YMeHVe BeCTM NoncKk 1 GopmMynmpoBaThb JOKa3aTeNbCTBO rMNoTe3bl Ha OCHOBE
SMMMPUYECKMN YCTAHOBMIEHHbIX GAKTOB MPY BbINONHEHUN GPOHTaSbHbBIX 1ab0PaTOPHbIX
nccnenoBaHnn.

. KOMMYHVIKaTVIBHbIeZ
— YMeH/e OpPpraHn30oBbiBaTb y‘-IE6HOG COTPYyAHNYECTBO;
— yMeHue cnywaTtb NapTHepa;

- ymeHue d)OpMyJ'IVIpOBaTb N aprymeHTnpoBaTb CBOE MHEHME, KOPPEKTHO OTCTanBaTb
CBOIO NO3MUNIO N KOOPAMHNPOBATb €€ C NapTHEPaMu, B TOM YNCTIE€ B CUTYyaUunin
CTOJIKHOBEHUA NHTEPECOB.
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MeToanyeckne pekoMeHaaLuu ans yquTens

- [pegMmeTHble:
8 no3HasamesbHOU (UHMeslIeKmyasbHou) cghepe

- npeacTaBneHvie o GpyHAAMEHTANbHbIX GU3NUECKMX MOHATUAX, CBA3AHHbIX C COTHEYHON
pagvaunei, Takux Kak MHTEHCMBHOCTb CONTHEYHOTO U3MTyUYeHNs, SHEPreTUYECKIN
6anaHc 3emnu, 3aBUCUMOCTb BPEMEH rofa OT Yra NafeHnsa CONHEYHbIX JlyyYel, BIusiHne
npoweawero yepes atMochepy 3eMvi CONHEUHOTO U3TyYEHUA Ha KN3Hb U Pa3BUTHE
61ONIOrMYEeCKMX OPraHN3MOB;

— YMeHUe MoAennpoBaTb NPOLIeCChl MPY OCBELLEHNN 3€MHOM MOBEPXHOCTY C MOMOLLbIO
NPOCTENLINX PUINYECKMX MOoFenen;

- YMeHMe N3MepATb TEMMNepPaTypy C MOMOLLbIO AaTYNKOB TeMNePaTypb;
8 UeHHOCMHO-0pueHMayuoHHoUl cepe

— YMeHVe pa3nnyaTb MeTOA MOAENNPOBAHMA U SKCNEPUMEHTaNbHbIN MeTog no Gpu3mke
[N aHanv3a GU3NYeCKUX ABIEHNN;

— CMOCOGHOCTb NOMb30BaTbCS MeTO4aMM Hay4YHOIro ncciefoBaHnA ABNIEHUN npumpoabl,
BeCTn Ha6ﬂ|0ﬂ,eHI/IFI, NJIaHNPOBATb U BbIMOJIHATb SKCNEPUMEHTDI, 06Hapy)KVIBaTb
3aBNCUMOCTUN Mexay d)I/I3VI'~IeCKVIMI/I BeJINYNHaMH, 00BbACHATb noJly4YeHHble pe3ysibTaTbl
1 Aenatb BblBOAbI;

— 3HaHWNE O TOM, YTO MNpwn noobix MN3mMepeHnAax (I)I/I3I/I‘-IECKOVI, XUMUNYECKON 1 Bronornyeckom
BENNUYNHbI Hen3b6eXxHa NOorpeLwHOCTb;

8 cthepe mpydosoli deamesnbHoCMU:
— 3HaHue 1 cobnoaeHne npaBun PaboTbl B KAbUHeTe GUBNKNY;

- cobnoaeHne NpaBus PaboTbl C KOMMbIOTEPOM 1 AaTunkamim L poBor nabopatopun.

MexnpeameTHble CBA3U

» NHOpPMaTUKa: CNOJSIb30BaHNE KOMMbOTePa AJ1s MPOBeAeHUs SKCNEPUMEHT],
NocTpoeHuA rpadprKoB, NPeAcTaBeHNA U aHann3a AaHHbIX; paboTa C 2NEKTPOHHbBIMM
nprbopamm N MHCTPYMEHTaMU (BaTUnK TemrepaTypbl);

« reorpadua: npeacTaBieHne 0 CMeHe BpeMeH roaa 1 reorpaduueckmne NoHATUA —
AONTroTa, WMPOTa, NOMOC 3eMIN, SKBATOP 3eMIIM, CTPOEHUE 3eMHOW aTMOCdepbi;

« 6uonorunA: sKocMcTeMa 3emnu, BIMAHME CONIHEYHOTO U3NTyYeHNA Ha GopMmnpOBaHue
XMBOTHOIO MMpPA 1 PACTUTENBHOIO NOKPOBa 3eMu.

OﬁODVHOBaHMe | MaTepldaﬂbI (Ha Kaxpgoro cTyfieHTa unu rpynny)

« HayuHo obyuatowas cuctema PASCO
« VIameputenbHbIn LMANHAP (OQUH N3 HUX OKpPaLLEeH)
+ [laTumk TemnepaTtypbl (2 Wt.)

« Vi3onupyowas nogknagka (2 wr.)

Jla6opartopHoe o6opyaoBaHue
- Boga komHaTHOM TemnepaTtypsbl, 0,5 n
« VMIK-namna (unn namna mowHocTtbio 150 BT)

« [papyvnpoBaHHasA meH3ypka, 100 mn
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MeToanyeckne pekoMeHaaLuu ans yquTens

ba30Bble NOHATUSA

CTyAeHTbl A0MKHbI 6bITb 3HAKOMbBI CO CNEAYHOLLUMU NOHATUAMMU

« DNEeKTPOMarHUTHOE U3fyyYeHrie — 3TO SHepPrus, NepeaaBaemMas, Kak NpaBuso, OT 3Be3g,
B OCHOBHOM OT Hawero CoJiHLa, HO OHa ObIBaeT 1 PyKOTBOPHOW, Hanpumep, Takas
3Heprua NCXOAMUT OT SlaMN OCBEeLLEeHNA, aHTEHH, MUKPOBOJTHOBbIX Neyel 1 T. 4.

. 3J'IEKTpOMaFHI/ITHOE n3nyvyeHme MoxetT nMeTb UJVIpOKI/IVI AnanasoH AfIMH BOSH (Unn
yacToT). Kaxkgas otaenbHas AnvHa BOSIHbI HECET C cob60l1 CBOE KONNYecTBo SHeprun.
Buanmbin cBeT — 31O y3KI/II7I Onana3oH AJINH BOJIH SN1EKTPOMArHMTHOIoO CneKTpa.

- [NornoweHne ceeTa mbl owyuwaem Kak noBbllleHne Temnepartypbl.

[loaroToBka nabopaTopHoun paboTbl

lMepepn Havanom na6opatopHoi paboTbl HEO6XO4MMO NOArOTOBUTL MaTEPUabl U 060pYA0BaHKE.

1. OcTaBbTe C Beuepa B nomelleHuu, rae 6yaet npoBoanTbCA nabopaTopHasa paborTa,
500 mn Bofpl Ha rpynmny.

2. Bbl MOXeTe Nonb30BaTbCA NGO ABYMA TeMnepaTypHbIMK JaTunkamu, nnbo ABymA
BbICOKOCKOPOCTHbIMW JaTyMKaMu TeMnepaTypbl, HO HU B KOEM Cllyyae
He Nonb3ynTecb OAHMM AATYNKOM M OAHVM LLYNOM.

3. Hepoporas marasnHHas namna MOLHOCTbIO 150 BT BnosiHe NoaxoauT anst AaHHOM
nabopaTtopHoI paboTbl, 1 €€ MOXHO KynuTb B TI0O0OM X035ICTBEHHOM MarasvHe.
Jlamny MOXXHO YCTaHOBUTb Ha Nt06ON NoaxoaALLe NOACTaBKe, Hanpumep
Ha ONOPHOW CTONKe.

TexHuka 6e30nacHOCTH

+ Byabte BHUMaTeNbHbI 1 AUCUNNANHUPOBAHHbI! TOUHO BbIMONHANTE YKa3aHuA yuntens!

« OGHapyXuB NoOYI0 HEVCNPABHOCTb B KOMMbIOTEPE MM LNPPOBBIX AaTUMKax
Heme[J/IeHHO nNpeKkpaTuTe paboTy n coobLmTe NpenoaasaTenio.

. an)K)J,e 4eM NPpUCTYnnTb K ONbITy, U3y4HnTe €ro onmcaHme n Xo4 BbinoaHeHNA.

- Pacnonarante I'IpVI60pr N MaTepuanbl Ha pa6oqu CTOJe TaK, YTOObl OHM He MoK
ONPOKUNHYTbCA.

« MNonb3yliTech 3alWUTHBIMY OYKAMU.

« Ob6eperariTe 4yBCTBUTENBbHOE 31IEKTPOHHOE 060pyAOBaHVe OT NONafjaHUs BOAbI.

MecTto nabopaTopHoi paboTbl B CTPYKTYype ypokKa

JlaHHOe 3KCnepuMeHTaNIbHOE NCCeloBaHE MOXET UCMOMb30BaTbCs NMNM6O

B 8-M Knacce Kypca «leorpadus», nn6o B 8-m knacce Kypca «dusmka» npu nsyuyeHmn

BMAOB Tennonepegaun, 1Moo B 8-M Knacce Kypca «brnonorus». IKCrnepumeHT HOCUT
MeXNPeAMETHbIN XapaKTep N MOXET TakXKe NCNOoJIb30BaTbCA NPW U3yYeHnr NpeaMeTHON
obnactu «EcTecTBO3HaHME» BO BHEYPOUHOI NPOEKTHO-NCC/IEA0BATENIbCKOW AEATENBHOCTY.
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MeToanyeckne pekoMeHaaLuu ans yquTens

Kno4u K oTBeTam

W3nyyenue kak Bupg Tennonepesaym
CamoKoHTpONb

1. Buaumblid CBET ABNAETCA PA3HOBUAHOCTHIO , KOTOpOE
NOCTYNaeT B BUAE BOJHbI.

QO
~

3JIEKTPOMArHUTHOIO U3JTy4eHNs; KOPOTKOK
SHEprumn; MUKPOCKOMUYECKOIA
9JIEKTPOMArHUTHOrO U3JTy4eHUs; CpeHen
3JIEKTPUYECKOro paano; ANMHHON
3JIEKTPOMArHUTHOrO U3JTy4eHUs; ONNHHON

4
SIS

kagp 1 —cp. 7

1. Kakas popma 3sieKTpOMarHMTHOr0 U3My4eHns riaBHbIM 06pa3om
06€CMneynBaeT eCTECTBEHHOE HarpeBaHme 3eMHOM aTMOCepbI?

a) Buaumblin cBeT

6) ViHdpakpacHoe nanyyeHue
B) PeHTreHoBCKOe U3nyyeHue
r) amma-usnyvexue

n) YnbTpadononeToBblii CBET

kaap 2 —cTp. 10

W3nyyexue kak Bup Tennonepefayu

[paBurbHbINA OTBET: B)

[MpaBunbHbINA OTBET: 6)

3apaHue Ha onpefeNneHue nocneaoBaTenbHOCTH AEHCTBMIA: YacTb 1

A. TomecTuTe [Ba OAMHAKOBbIX AAT4MKA TEMMEPATYpb! B 3aM0SIHEHHbIE
BOZOWN KaHMCTPbI

b. lMony4ute ofHy HeOKpaLLEHHYHO (CepebpucTyro) U 0LHY OKPaLLIEHHYH
(4epHyto) 6aHKy. Hanente B kaxxayto 200 mn Bofbl

B. Bkntounte VIK-namny v HanpasbTe e Ha 06e 6aHKK C BOAOIA.

[. CpaBHUTE rpadinKn COOTHOLLIEHWSI BPEMEHM 1 TeMMepaTypbl ANns ABYX
6aHOK C BOJOM

[l. Co6epute B Te4eHne 20 MUHYT JaHHbIE O TOM, KaK JlamMna Harpesaet
GaHKN.

kagp 3 —crp. 13

LLlarn, nokasaHHble cneBa,
ABJIAKOTCA 4aCTbH NMPoLeaypbl
BbIMOJIHEHNS NabOPaTOPHO
pa6oTbl. [Mopsagok crefoBaHns
HenpasunbHbINA. Huxe
YKaXXWUTe NpaBuIibHYHO
M0C/1e40BATENbHOCTb, NOCIe
4ero caesianTe MOMeHTalbHbIN
CHUMOK [JAHHOMN CTPaHMLbl

[MpaBunbHas
M0oC/eSj0BaTeSIbHOCTb LLUAroB:
b,A, B 4T
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MeToanyeckne pekoMeHaaLuu ans yquTens

N3nyyenune KaK Buj Tennonepesayu
Munote3a JKcnepumeHTa

Bonpoc Ne 1

Kak no-Bawiemy, 41o nponsonaet? byner nu ogHa u3 6aHOK HarpeBaThbes
ObiCTPee? 3anuLLInTe CBOE NPEANONOXKEHIE HUXKE 1 060CHYITE ero.
[Nocne atoro caenanTe CHUMOK AaHHOW CTPaHULLbI.

Kagp 4 —ctp. 16

AHanu3 faHHbIX

lMpeanonaraemsiii OTBET:

1 nymao, TeMHas 6aHka
COXPaHUT 60JbLLUe Tenna,
MOTOMY YTO UHGPpaKpacHoe
13ny4yeHue 6yaeT cunbHee
MOrNoLLaTbCA TEMHbIM LIBETOM.

MpocmMoTpUTE rpachuKmM Ha MPeAbIAYLLEi CTPaHNLE, MOCNE 3TOro 3anosHUTe TabnuLy, NPeAcTaBeHHY

PALOM.

lpuMeyanue: To4KM aHaM3npyemMbIx rpadouKoB 1 JaHHbIE, BBOLUMbIE B Ta0J
CTpanuLe

Ycnosue HavanbHas KoHeyHas
Temnepartypa, °C | Temneparypa, °C

Ly, CM. Ha ClefytoLLen

13meHeHne
Temneparypsl, °C

HeokpalleHHas 6aHka | 21,00 23,50

2,501

OkpalleHHas 6aHka 21,00 25,30

4,30

N oo~ || —

Kagp 5 —ctp. 19

Ananus

1. TpocmoTpuTte cBOM rpadpuky 1 3anosiHeHHble TabnuLbl. Kakas 6aHka
BO BpeMs 3KcnepumMenTa 60nee apeKTMBHO NornoLLana CBeToBoe
13nyy4eHne? Kak Bbl 310 y3Hanu? MogreepanTe CBOM OTBET AaHHbLIMU,
NOJTy4eHHLIMW BO BPEMS IKCMEPUMEHTA.

Kanp 6 —cTp. 21

Ananu3

2. Pesynbratbl U3 TabnuLibl NOATBEPANUNINA U ONPOBEPTAMN BaLLIN
MPeAnosioXKeHNs 0THOCUTENbHO 6aHOK? [losicHWTE.

Kanp 7 — cTp. 22

[Mpeanonaraemblii OTBET:

OxpalleHHas 6aHKa nornoLaeT
60nbLUe U3NyYeHNns,

NoTOMY YTO ee Temnepartypa
NOAHANACH CUIILHEE; YePHbIN
LiBET MOrNOLLALT 60SbLLE
N3My4eHUs N0 CPABHEHMIO

C CepedpmcTbIM LIBETOM.

lMpeanonaraembiii OTBET:

PesynbTatbl NOATBEPXKAANOT
MOW NPeAnonoXeHns, NoToMy
YTO TeMHas 6aHka nornoTuna
6onbLuUe Tenna, Tak kak
Temneparypa nogHAnach
60/iblLLe.
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MeToanyeckne pekoMeHaaLuu ans yquTens

0606wweHne

Lins 0TBETa Ha cneayioLLMe BONPOCHI UCONb3YATE IONONHUTENbHbIE
pecypcbl.

1. [pegnonoxum, Bam He06X041MO NOA06PATL HOBbIA LBET A1 KPbILLK
HOBOTIO JOMa W JaHbl [1Ba BapuaHTa: TEMHO-CEPbIN 1 CBETNIO-CEPbIil.
Kakon Bbl Bbibpanu 6bl, 4T06bI Balll AOM Obil TPOXNagHee neTom?
Moyemy?

kagp 8 — cTp. 23

0606wWweHne

2. Y70 OyneT 60siee ropAYUM B COSTHEYHbINA NETHWIA eHb - acdanbToBas
ynuua nepes Ballyum AOMOM UMK LIEMEHTHbIN MOALe3N K BaLlemy
Jomy?

kagp 9 - cTp. 24

0606LEeHKME

3. TpaBsiHble Y4aCTKM 06bIY4HO UMEIOT 60JIee TEMHYH OKPaCKy
M0 CPABHEHWIO C LLEeMEHTHbIMW. [o4eMy OHUM BYAYT NpoxiagHee
B )KapKue COSTHEYHbIe JHU?

kagp 10 —cTp. 25

Bbl6epute npaBunbHbIA 0TBET

1. Ecnn 0iHO 1 TO XXe KONUYECTBO COMHEYHOI paanaLuy nonaaaet
Ha 3eMJ1t0 B TeYEHMe 60NbLLEro Neproaa CTOPUMN NNAHETI,
TO NOYEMy XXe aTMoCdepa HarpeBaeTcs B TeYEHNe NOCNeaHUX
JBYXCOT N1eT?

a) L|BeT nnaHeTbl CTaHOBUTCS TEMHEE.

0) [no6anbHOe NOTENsIeHME BbICYLLBAET 3EMJI0, B PE3Y/bTaTe Yero
OHa NOrnoLLIAeT 60MbLLE U3NTYYEHUS.

B) [locKonbKy 3eMisi He CTana nony4yaTb 60MbLLE SHEPTN N3NYYeHNS,
0Ha, I0MKHO ObITb, HE MOXET 0TAaBaTh CTONIbKO XE 3Hepriuu,
KaK 11 paHbLLe.

r) B 6onee tennoi atmocdepe popMupyeTcs 60/bLLe METAHOBbIX
0611aK0B, KOTOPbIe MOTMOLLIAOT 60MbLLE N3NY4eHNs, YeM TOrfa,
Koraa 0611akoB 6bI10 MEHbLLE.

kagp 11 —cTp. 26

lMpeanonaraembiii OTBET:

§1 6b1 BbIOPA(a) CBETIO-
CEpPYI0 KpbILLy, MOTOMY 4TO
OHa 6y[eT nornoLiatb MeHblUe
3HEPruy N3nyyeHns no
CPaBHEHWIO C TEMHOWA KPbILLE.

Mpeanonaraembli OTBET:

AcdhanbToBas ynuua 6ynet
ropsyee, NnOTOMY 470 TEMHBbII
LLBET MO3BOJISAET €1 NOroLwaTh
00JIbLLIE SHEPTUN.

lMpeanonaraembiii OTBET:

TpaBsiHble Y4aCTKM
npoxnagHee, NOTomy

YTO Tpasa BbIAENIAeT Bnary,
KoTopas, ucnapsscb, yHOCUT
¢ cobon Tenso.

lMpaBubHbIA OTBET: T)
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MeToanyeckne pekoMeHaaLuu ans yquTens

Bbi6epute npaBuNbHbIi OTBET

2. To4emy NpUXoAALIMIA BUAUMBIA CBET IEFKO MPOXOAUT Yepes
atmocdepy, a UCXoAsLLee MHPPaAKPACHOE M3NTYYEHIE CKOPee
BCEro aTtMocdepoii 6yaeT nornowarsca?

a) lHpakpacHoe 13ny4eHne nMeeT 6051ee KOPOTKYH ANNHY BOJHbI,
M03TOMY OHO MPOHUKAET, OTPAXKAACH OT MbIAIN 1 YaCTUL, B BO3AYX.

0) Buoumblil CBET JOMKEH NMPOHMKATL 4Yepes3 aTMocdepy, nHave
KaK Obl Mbl MOIJIN BULETb YTO-NOO.

B) Monekynbl Bo3Jyxa BeCbMa CrocO6HbI NOrNoLLATh BUAUMbIA CBET,
B pe3ysnibraTe 4ero atmocepa CTaHOBUTCS CBETOHENPOHMLIAEMON.

r) BuaumbIi CBET MMEET ANMHY BOJSTHBI, KOTOPas MponyckaeTcs
MOMeKynamn BO3[yxa, B TO BPEMS Kak WH(PaKpacHoe 13ny4eHne
MMeeT 60see ANMHHYLO BOJSIHY, KOTOPAs HaTaKBAETCS Ha
MONeKybl BO3AyXa.

kagp 12 — cTp. 27

POLYMEDIA

peLweHva ana 06pa3OBaHVIF|

[TpaBusnbHbINA OTBET: T)

»
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