Mucecnsa X — TpeHupymncs, kak KOCMOHaBT

KOCTHAA CUCTEMA — KPENKUE KOCTU

HaHHbIl npakmudeckull Kypc 0byyeHusi siersiemcsi Yacmbio rnpozpamMmbl
«Hacmoswut kocmoHaem-uccnedosamens HACA» (HACA — HauuoHarnbHoe
ynpasneHue no 8030yxoriasaHuro U Uccriedo8aHuU KOCMUYECKO20
npocmpaHcmea CLLA).

Pasgen ans npenopasartens

BBepeHune

MccnegoBaTensam Hy)XHbI€ KpEMnKMe KOCTU, YTOObI BblAepKaTb
dunanyeckmne Harpyskm, KOTOpbIM MOABEPraeTCs X OPraHn3m B
KocMoce. YeM Jonblue KOCMOHABT HaXoauTCs B YCNOBUAX
KOCMMYECKOro NPOCTPaHCTBa, TeM criabee CTaHOBSATCS €ro KOCTh
n3-3a OTCYTCTBUS Harpy3ku (BO3LENCTBYIOLLEN HA OpraHn3m Curibl
TsbkecTn). KocTu HUxHen Yactu Tena 6onblue Bcero crpagatoTt oT
NOHMXXEHHOWN rpaBMTaLnKM U CUNbHEE NOABEPXKEHBI NOTEPE
KOCTHOWM Macchbl BO BpEMS KOCMUYECKUX norneToB. KocmoHaBTam
HY>XHO TPEHMPOBATbLCA 0, BO BPEMS U MOCIE KOCMUYECKOro
noneTta Anga nogaepkaHnMsi CBOMX KOCTEN KPEMKUMWN B TEYEHNEe
BCEW XU3HW. [lneTta ¢ npuemMom Kanbuusa u ButammuHa D Takke
CMOCOBCTBYET YKPEMMEHUIO KOCTEN.

Llenu ypoka

e Yyalumecs u3yyat KOCTU, CPaBHAT pasmepbl KOCTel
PasHbIX XXMBbIX CYLLECTB.

e Yvauluecs paspaboTaloT Moaenb KOCTU, onpeaenar un
CpaBHSIT CNOCOBGHOCTL MOJENEN KOCTU AepXaTb BEC,
CcAenaroT BbIBOAbl O CTPYKTYpPE KOCTU, ee CnocoBHOCTH
AepXXaTb BEC, BIMSIHUS HA KOCTU YCITOBUM, B KOTOPbIX OHU
npebbiBatoT.

3apava

Kak paspabotatb Mogenb KOCTK, KoTopasi OyaeT Kpenkomn u
CMOXeT aepxaTb Bec?

Llenn nccnepoBaHus
yqau.mec;l BbIMNOJTHAT:
® uccnefoBaHWe OBYX YacTen KOCTW.

e pa3paboTKy MOAENU KOCTU, KOTopasi CMOXET AepXKaTb
BEC.

www.trainlikeanastronaut.org

VIH)KeHepHoe npoeKTnpoBaHue

.

YpoBeHb WKONbHOro knacca: 3-5

CBs3aHHble C YPOKOM TeMbl: HayKa,
TeXHUKa, MaTeMaTuka,
34paBooOXpaHeHne, pusndeckas
KynbTypa

Yy4yebHble yMEeHUsA U HaBbIKU:
HabnaaTenbHOCTb, YMEHNE AenaTb
NpeANoNoXeHNs!, yMeHne cobupatsb,
COXPaHsTb U CpaBHUBATb fAaHHbIe
(AmepukaHcKkas accoumaumsa CogencTams
pPas3BUTUIO HaYKW)

Tpebyemoe npenopaBaTenio Bpems
ANnA noarotoBku ypoka: 30 MUHyT

MpoAomKUTENLHOCTL YpoKa:
[Ba akafeMuUYeckux yaca

HeobGxoaumbie ycnoBus: 3HaHve
Hay4yHOro nogxopaa, npasun
©e3onacHocTn npu paboTte B Hay4HoW
nabopaTopuun, HOBOW NULLLEBOM
nupamuapl, CNoCOBHOCTb K BbINOMNEHUIO
OCHOBHbIX BUAOB hn3n4ecKomn
AeATenbHOCTU

HauuoHanbHbIe o6pa3oBaTenbHble
CcTaHAapTbI: Hayka, TEXHUKA,
WHXXEHEPHOEe MUCKYCCTBO, MaTeMaTuka,
300poBbe, husnyeckast KynbTypa

HaunoHanbHasa nporpamma oxpaHbl
300pOBbS:

AaHHble 3aHATUS COrnacyrTCs C MECTHON
NporpamMmmon oxpaHbl 300POBbS,
perynupyemMon Ha degepanbHOM ypOBHe,
N MOryT ObITb BKIIOYEHbI B MECTHbIN MaH
OXpaHbl 340POBbA.

Tpebyemble maTepuansi:
MeTpoBasi U3MepuTeribHas NHelka

YalueyHble Bechl

Habop rpamMoBbIX Pa3HOBECOB
HebonbLUMe nakeTbl C 3aMKOM-MOSTHNEN
YUCTbIE U CyXne BapeHble KypuHble KOCTM
CaHTMMETPOBas M3MepUTENbHas NMHENKa
KaTanoxHble KapTouku

npo3payHasi Knenkasi neHta

KBafpaTbl U3 KapToOHa

y4ebHUKM unu nadkn Gymarv
akBapwyMmHbIN rpaBumn

3aLUUTHBIE OYKM

PYYKM C KPACHbIMW YepHMUnamm

PYyYHble Nymbl

J
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MaTepuanbl
J[lns Bcero knacca:

MeTpoBasd N3aMepuTerbHasa nuHenka
Yyalle4vHble BeChl
rpamMmmMmoBble Pa3HOBECHI

[ns rpynnbl:

ABa HeboNbLUMX NakeTa ¢ 3aMKOM-MOSTHUEN

O[lHa YMCTasi U cyxas BapeHas KypuHasi KocTb 6egpa unm Horu

CaHTUMEeTpPOBas N3MepUTENbHas NMHenka

NATb KaTanoXxHbiX kapTodek (7,6 x 12,7 cm unu 3 x 5 gronmoB)

npospayHas Krnenkasa neHrta

KapTOHHbIN kBagpaT (MpumepHo 24 x 24 cm unu 9,4 x 9,4 aronma)

y4eOHMKM Mnn nadkm bymarm

aKBapWyMHbIN rpaBuin 4N 3anosiHeHNs Ha OgHY TpeTb HEBONbLIOro NakeTa ¢ 3aMKOM-MOJSTHUEN

[N kaxagoro yyalierocs:

noco6ue yyauerocsi «KocTHasi cuctema — Kpernkue KocTu»
OTKPbITbIE UIN 3aKPbITbIe 3aLLUMTHBLIE OYKM

pyyKa C KpacHbIMU YepHuamu

pyyHas nyna

Be3onacHocTb

HeO6XO,EI,I/IMO HaNMnoOMHUTb y4allMMCA O BaXXHOCTU obecne4vyeHnsa 6e3onacHOCTU BO BpeM4A KNaCCHbIX U
nabopaTopHbIX 3aHATUA. Bo Bpems 3TUX 3aHATUI ydalmMecs A0JKHbI ObiTb B 3aLUUTHBIX OYKaX.
Wau.mec;u He OOJTXHbl BbIHUMATb KYPUHbIEe KOCTU U3 MakeToB C 3aMKOM-MOJTHMEN.

NMoaroToBKa K YPOKY (BbINOMHSAETCS HakaHyHe NpoBeAeHWs1 3aHATUI)

MoaroToBka YUCTLIX U CYXMX BapEHbIX KYPUHBIX KOCTEN:

0 Ba3artb gocTaTouHOE KONMYECTBO KYpUHBIX KOcTen 6eapa unm Horv (N0 0gHOW Ha rpynny).
Monoxutb B 60NbLUYI KAaCTPIOMIO U 3an1Tb BOAON.
BapuTtb kypuHble kocTu 40 — 50 MUHYT O MNOSTHON FOTOBHOCTW.
N3Bneyb KyprHble KOCTM U3 KaCcTPOny 1 AaTb OCTbITb B Te4yeHne He meHee 30 MUHYT.
YpanuTb MSICO U XpSALWM, TaTeNbHO OYUCTUTL KOCTMW.

O6paboTaTb KypuHble KOCTU Ae3MHMEKLMOHHBIM CPeACTBOM AN o6e33apakmnsaHus.
[poMbITb KOCTU BOLON.

,D,aTb KOCTAM BbICOXHYTb Ha BO3[jyXe B TEHEHNE HOYN.

0 KypuHble KOCTM NS BbINOMHEHWUSI 3TOrO UCCrefoBaHMs AOIMKHbI ObITb YNCTLIMU U
CYyX1MM.

O O O o o

o

HapnomMutb KypuHyto KOCTb Tak, 4TOObl Oblna BuaHa ee BHYTPEHHSS YacTb.
MonNoOXnUTb KAXKAYH YMUCTYHO U CyXYH0 BapeHYIo KypUHYHO KOCTb B NAKeT C 3aMKOM-MOJSTHUEN.

HennoTHO 3anonHUTL akBapuyMHbIM rpaBMeM Ha OAHY TPeTb OTAENbHbIM HEBOMbLLOW NakeT C
3aMKOM-MOnHuen. Npn HeoBXxoaAMMOCTN OTperynMpoBaTh KONMMYECTBO rpaBus B NakeTe Tak,
4YTOObl NAKET NOMECTUNCA B LMMNUHAPE M3 KaTaroXHOW KapTOYKM COrnacHo crieAyoLwmm
yKa3aHusiM.
0 CBepHyTb 13 KaTanoXHoM KapTOYKV LIMNVHAP BOOSb KOPOTKOM KPOMKM, 3aKpenuTb
Knerkon neHToun. NomecTuTb NakeT ¢ rpasunem, AobasuTb unu yépatb rpasuin No
HEeobXoaMMOCTH.
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PasgenuTtb knacc Ha rpynnbl u3 3 - 4 yyawjmxcs.
Pacnonoxute matepvansl 4ns rpynn B 4OCTYNMHOM MecCTe.

Cnoxutb y‘-le6HI/IKVI B CTOMKY OT CaMOro Jfierkoro BH13y Ao CaMoro T4>Xenoro BBepxy. Cambin
TSKEenbIn y‘-le6HI/IK HY>XXHO 6yp,eT MCcnosib30BaTb NepPBbIM.

Pacnonoxutb YalweyHble BECbl B LIEHTPe Krnacca, YToObl BCS rpynna mMorna nosrib3oBaTbCa MU
BO BpeMs 3aHATUN.
0 [pammoBble pa3HOBECHI MOXHO 3aMEHUTb cKpenkamu ansa 6ymaru. MNpu ncnonb3oBaHun
OPYrMx pasHOBECOB HYXXHO NpeaBapuTeNnbHO ONpeaenuTb NX TOYHOCTb.

MpurotoBMTb TabNUUYy AaHHbLIX ANA pa3aena HabnogeHWn 1 pacnonoXuTb B LEHTPE Kracca,
yTOGbI BCA rpynna Mormna nonb30BaTbCs el BO BpeMsl 3aHATUN.

Pacnonoxutb cnoeapb no Teme «KoctHas cuctema — kpenkme koctu» (Mpunoxexne B) B
LeHTpe knacca, 4tobbl BCa rpynna Morfa nofnb30oBaTbCs UM BO BPEMS 3aHATUN.

Pacnonoxutb rpacduk cpaBHeHusa kocten (MpunoxeHne C) B LeHTpe knacca, 4Tobbl Bca rpynna
Morna nonb3oBaTbCs UM BO BPEMSA 3aHATUN.

PaspaboTtka ypoka

[ns noarotoBku K OaHHOMY YPOKY npenogaBaTtesnto pekoMmeHayeTcda nayvyeHne cnenyrowmnx
TeopeTnveCKnx MmatepmnanosB:

MHpopmMaLus o KOCTHON CUCTEME U KOCMUYECKUM nosfieTaM B KHUre «Pusmnonorusi YernoBeka B
kocmoce» (Human Physiology in Space) HaunoHanbHOro MHCTUTyTa KOCMUYECKUX
onomeanUMHCKMX nccnepgosaHun: http://www.nsbri.org/HumanPhysSpace/focus6/index.html.

PemoagenupoBaHmne KOCTU unu oGHOBIEHME KOCTHOM TKaHW: http://teachhealthk-
12.uthscsa.edu/curriculum/bones/pa12pdf/1203D-cycle.pdf.

YnpaxHeHus gns NOAroTOBKKU K KocMudeckomy noneTy http://hacd.jsc.nasa.gov/projects/ecp.cfm

AHUMALMOHHLIE POSIMKX O PEMOAESNTMPOBAHNN KOCTU, 4EMOHCTPUPYOLLME NpoLecc pacnaga u
obHoBNeHnsa KocTHOM TKkaHu: http://courses.washington.edu/bonephys/physremod.html.

HwxxenpuBeaeHHbI TEKCT M3 pa3aena HabnogeHui B nocobun yvaulerocsa «KoctHas cuctema
— KpernkKne KoCTu».

Hab6nropgeHue

KocMoHaBTbl 4OMKHbI BbITb B COCTOSIHUM MPOXoauTb 6onbluMe pacCTOSAHUA Npu nccrnegoBaHnm
noBepxHocTU JlyHbl nnn Mapca, oco6eHHO ecnu BbINOET N3 CTPOS UX JTYHOXOA UM Mapcoxoa.
Bonblimm cuntaetcsa nepexof Ha pacctosiHue B 10 km (6,2 munu). KocMoHaBTaM Hy>HO ObiTb B
camon nyJwen dusndeckon oopme, YToObl X KOCTU BbINK 300POBLIMU U KPEMNKUMMU, 3TO
Heobxoanmo AN BbINOMIHEHWUS KOCMUYECKMX 3aaHUN, CBSA3AHHbIX C ASIMHHBIMW NepexoamMu.

KocTb siBNseTcs XuBbIM opraHom Bawlero tena. Kocte npu nepenome 6biCTpo cpalmBaeTcs
0CcoObIMU KIeTKaMn KOCTHOM TKaHW. [1na oOHOBMNEHMS KOCTEN BCEro ckerneTa YernoBeka
TpebyeTca 10 net!

CywecTtByeT Ba crnocoba nogaepkaHus 30opoBbs KOCTEN: NPaBUIIbHOE NMUTaHWE U
ynpaxHeHunsa Ha conpoTmsneHne. OgmH cnocob 6e3 apyroro HaMHOro MeHee ahPEKTUBEH, YEM
NX coveTaHue.

Bo-nepBbiX, 300poBbe KOCTEN 06ecnevmBaeTca nNpaBusbHbIM NUTaHueM. [na hopmmnpoBaHns
3[0pOBLIX KOCTEeN TpebytoTcs kanbuun u ButamuH D. OTKkyaa nocTynarT Kanbuuin 1 BUTaMUH
D? Kanbuuin nmeeTtcsa B MONOYHbIX MPOAYKTaxX, HanpumMep, B MOJIOKe, CbIpe 1 NOrypTe, a Takke
B 3eMeHbIX NIMCTOBLIX oBoLWax. ButamuH D Ha3biBalOT «CONMHEYHLIM BUTAMUHOMY, MOTOMY YTO
perynspHoe npebbiBaHWe Ha COnHLEe AaeT Bawemy opraHnaMmy Heobxoanmbli eMy BuTamuH D.
ButamnH D go6aBnsaoT B Takme NpogyKTbl, KAk MOTOKO 1 anenbCUHOBBIA COK. KOCMOHaBTbI
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AOMKHbI NONy4YaTb 4OCTAaTOMHOE KONMMYECTBO Kanbuus U BUTaMuHa D ans noaaepikaHus Kocten
Kpenkummn 1 300pOBLIMU.

Bo-BTOpbIX, AECTBYIOLLAA Ha OpraHnM3M rpaBuTauus, cosaatollas Harpysky, Takke
HeobXoaMma Ans 340POBbs KOCTEN. YNpaXKHEHMUS, «HarpyxatoLme» KOCTU, HasbiBalTCcs
«YNPaXHEHUSIMU Ha conpoTMBreHney. OTKNUMaHNS, NPbRKKM CO CKaKankon, OTTankMBaHus oT
NOBEPXHOCTUN — BCe 3TO NPUMEPbI YNPaXXHEHUI Ha CONPOTUBINEHNE, NMOMOratoLLMX Bam
ykpennaTb kocTu! KocmoHaBTaM HEOOXOAMMbI YNPaXKHEHUS HA CONPOTUBIIEHNE, YTODObI UX KOCTU
ObInn KPENKMMU U 3[0POBLIMM.

MpaBunbHoe nuTaHue, boratoe Kanbumem n BuTammHoMm D, u perynsapHble dpusmyeckme
Harpysku cnocobCTBYIOT yKpenneHuto kocTen. Koraa Bbl urpaeTte BO ABOPE B KNAcCukun B
CONTHEYHbIN AeHb, Bbl Nony4aeTe ButaMmuH D oT conHua n oAHOBPEMEHHO BbINOMHAETE
ynpaxHeHune Ha cornpoTMBlieHne — TO eCTb UCMOMb3yeTe cpa3dy oba cnocoba nopaepaHus
3p0poBbs KocTen. [ocTynas Tak, Bbl YKpennseTe CBOM KOCTU TakK Xe, Kak KOCMOHaBTbI
NOAAEPXNBaOT CBOWM KOCTW 340pOBbIMU. KTO 3HaeT, ecnu Bbl byaeTe nogaepxuBaTb CBOW
opraHusM B xopoluen oopme, Bbl CMOXeTe B byayLiemM ctatb OAHUM N3 KOCMUYECKNX
nccneposaTtenen n noneteTb Ha JlyHy, Mapc n gaxe pganbLue!

L] I'IpM HeO6XO,EI,VIMOCTI/I MOXXHO NpoOBECTU O0MOJIHUTEerIbHOEe nccnegosaHne no cnegyrwmm
TeMam:

O Kanbuun

BUTamMuH D

KOCMUYecKue nyTeLlecTBms U NoTeps KOCTHOW Macchl
pemoaenupoBaHue KOCTU U 06HOBIEHNE KOCTHOW TKaHW
yrpaKHeHNs1 Ha CONpPOTUBIIEHNE

YCUNEHHBIN TpeHaxep-Harpyxaterns (YTH)

npodunakTnyeckne Mepbl 4ns NpeaynpexaeHns noTepy KOCTHOM Macchl B KOCMUYECKMX
nonetax

O O O O o o

e  du3nyeckme 3aHATUSA, pacxoayoLme SHepruo 1 obecnevmBaoLLme yYalmmcs BO3MOXHOCTb
«TPEHNPOBATbLCS, Kak KOCMOHABTY», MOXXHO HalWTX Ha CTpaHuLe nporpammbl « Hactosiwmm
kocMoHaBT-uccnepgosatens HACA»: http://www.nasa.gov/fitexplorer nunu Ha Beb-calite ans
npenogasatenen STS 118: hitp://www.nasa.gov/audience/foreducators/STS-118_index.html.

MeToaunyeckue ykasaHus

B TeueHune Bcero ypoka cnegyet obpallaTb BHUMaHUE Ha MEeTOAbl, COCTaBNSIOLLME HAYYHbIN NOAXOA.
3TN MeToabl BblAeneHbl XUPHbIM KYPCUBOM B pasferie MeToANYECKNX YKas3aHWi.

1.

Bcem knaccom nsyynte MeToabl Hay4yHOro nccregoBaHus. OTM MeToabl NepedncrieHbl B pasaene
ANs yyawmxcst nocobust «KoctHas cuctema — Kpenkue KocTuy. B KoHLe HacTosiLero pasaena ans
npenoaasaTtens npuseneH obpasel, TabnumLbl OLEeHKM pe3yrbTaToB UCMONb30BaHUS 3TUX METOOB.

HanomHuTte yyawmmcsa cnocobbl popMUpoBaHnNs 1 COXpaHeHUs 300POBbIX KOCTEN C
NCNonb3oBaHMEM rpasmuTaLun - CUnbI, yaepXusatoLLen Hac Ha 3emne.

O6bsicHMTE yyallMMCs Lenb Ypoka 1 uccrieqoBaHusi. PaccmoTpuTe ¢ knaccom onpeaeneHve
mozenu.

M3yunte ¢ yyawmmmcs 3adayy: kak paspaboTtaTb MOAENb KOCTWU, KOTopasi ByaeT KPENKON 1 CMoXeT
aepxartb Bec?

lMpocMoTpuTe BCceM Knaccom crnoBapb «KOCTHasi cuctemMa — Kpenkmne KOCTu».

[ante ctygeHTam 3agaHue npountatb pasgen HabnogeHun nocobus yyaierocs “KoctHas
cMcTEMa — Kpenkme KoCcTuy» n obcyamTb NpoYMTaHHoe B rpynnax. Micnonb3ynte cCO6CTBEHHYHO
MEeTOAMNKY AN NPOBEPKM NPaBUITbHOCTU MOHUMAHUS MHOPMaLIUN.
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7. Bcem knaccom o6cyanTe, Kak BbIrnmagaT KOCTU, BbINOMHUTE HabsmrodeHusi, UCNonb3ys cneayoLine
mMeToabl. [pu npoBeaeHUn obyyaroLen YacTn ypoka UCnosnb3ynte rpacmk cpaBHEHUS KOCTEN
(npunoxenwune C). Boripocskl u uHghopmauusi 0rs yHauyuxcsi 8bi0erneHb! KypcugoM.

[MoKkanuTe MeTpPOBYIO U3MEPUTENBHYIO NIMHENKY.

2) TllonpocuTe yyalwumxcsa caenaTb NpegnonoXeHns o pocTe Kyp.

3) 3aHecuTe npeanonoxeHusa B Tabnuuy AaHHbIX.

4) TlMokaxnTe yvawmmcs NpUMEpPHbIN pocT Kypuubl (okono 0,5 m nnn 1,64 dyTa).

5) 3aHecuTe 3Ty BENUUMHY B Tabnuuy AaHHbIX Y NOKaXWUTe BCEM yYalLMMCS.
3Omo xopowasi B03MOXHOCMb O MPUMEHeHUs1 3HaHuUU o rpeobpa3osaHuu usmepeHul u3
Mempuy4eckolU cucmeMbl eOUHUY, 8 aMEePUKaHCKYIO.

Tabnuua aaHHbIX
CBoncTteo Kypuua KypuHas kocTb
MpennonoxexHve dakT
OnunHa
Bec

6) [MlonpocuTte yvalmxca HageTb 3alnTHBIE OYKN.

7) PaspanTe kaxgou rpynne no ogHOMY NakeTy ¢ 3aMKOM-MOJSTHUEN C OQHOW YUCTOW U CyXON
BapeHOoW HaANoOMaHHOM KYPUHOM KOCTbIO.

8) BblganTte kaxxgomy ydallemycsi pyyHyto nyny.

9)  OpraHunsynTe BbIMNOMTHEHNE Y4aLMMMUCS C MOMOLLBIO PYYHOW Nynbl HAbnaeHU O
pa3mepe 1 popmMe KOCTU, He u3Brekas KOCTb U3 3aKpbITOro naketa. lNMonpocuTe yvawumxcs
o6cyanTb cBOoM HabnaeHWs B rpynnax u 6bITb rOTOBLIMU NOAENUTLCA CBOUMMN
HabnogeHnaAMN.

10) T[lonpocuTte yyawmxcs B rpynne BMecTe NepeyvnucrinTb Kak MOXHO 6orblue CBOWCTB KOCTH.

11) 3apanTe rpynnam Bonpockl 6e3 npeanaraeMblX BapnaHTOB OTBETOB O KYPUHOM KOCTH,

BbICﬂyLuaVITe BCE€ OTBETbI y4alLLUMNXCA. 3anuwmnTe BCe OTBETHI yvyawmxca Ha BMaHOM MecCTe
B LEeHTpe Kracca.

o Kakas cpopma y kocmu? Kocmb yunuHOpu4yeckas.
o Kakue euie ¢hopmbi 8UOHBLI y KOCmu?

e Kakoeo usema kocmpb?

e Kakosa kocmb Ha owyrnb?

o Kakoea senu4yuHa Kocmu o cpasHeHuro ¢ sawel 1adoHb?
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12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

3aganTe yyawmumcea B cocTaBe rpynnbl U3MEPUTb KOCTb CAHTUMETPOBOW N3MEPUTESTbHOWN
TNMHEWNKOMN.

3anuwunte ONMNHY KOCTN Yy Kaxkaom rpynnbl B Ta6J'IVILI,y OaHHbIX, YCTAHOBJIEHHYH B LLEHTPE
Knacca.

I‘Io6y/:u/|Te ydalmnxca npoaHanm3npoBaTb CO6paHHbIe OaHHblE O KypVIHOIZ KOCTW, 3agaBad
rpynnam BOnpocChbl be3 npeanaraemMmbiX BapnaHTOB OTBETOB.

o Kakoea senu4yuHa Kocmu (3arnucaHHasi paHee) ro cpasHeHUr ¢ 8e/1UHUHOU Kypuubl?
Kocmb HaMHO20 MeHbLWE Kypuuhbl.

OpraHM3y|71Te n3yyvyeHne yvyaunmmmnca sHellHero smaa Koct npun nomoLim pqu0|71 nynbl, HE
N3BJ1EKAA KOCTb U3 3aKPbITOro nakeTa. |_|0I'IpOCVITe ydqalimnxca 060y,EI,VITb CcBOV HabntoaeHus
B rpynnax un ObITb rOTOBbLIMM NOAENUTLCHA CBOMMW HAGMOAEHNAMU. 3anuwnTe 3Th
CBOWCTBa Ha BUAHOM MeCTe B LIEHTpe Knacca.

I'Ionpocme ydqallnxcd B rpynne sMecTte HaNTN Kak MOXHO OOJblLLE CBONCTB HapPY>XHOro
CIoA KOCTW.

3apavite rpynnam Bonpockl 6e3 npegnaraembix BapnaHTOB OTBETOB O Hapy>XHOM crioe
KOCTW, BbICNyLLANTe BCe OTBETbI yYalimxcs. 3anuwmTe Bce OTBEThI yYalUXCS Ha BUAHOM
MecTe B LieHTpe Kracca.

o [louemy gHewHUU criol makol mosnicmbil? s ebirnonHeHuUs: yHKUUU Xo0b6hl,
beea, NpbKKO8 U rNpu3eMsieHuUs], 8bidepXkueasi 8ec Kypuubl nod delicmeuem
epasumauuu.

OpraHuayiTe nsyyeHve yyalmmmncs BHyTPEHHEN YacTh KOCTU NpY NMOMOLLM PYYHON Nynbl,
He u3Bnekasi KOCTb 13 3aKpbITOro nakeTa.. [lonpocuTe yyalmxcs obcyamTs CBOU
HabnoaeHns B rpynnax u ObiTb FOTOBLIMU NOAENUTLCA CBOMMU HAONIOAEHUAMU.
3anuwunTe 3TN CBOWCTBA HA BUAHOM MecTe B LieHTpe knacca.

Monpocute yyalumxcs B rpynne BMecTe HanTh Kak MOXHO O0ofbLle CBONCTB BHYTPEHHEN
4YacTu KOCTMW.

3apanite rpynnam Bonpockl 6e3 npeanaraembix BapnaHTOB OTBETOB O BHYTPEHHEW YacTu
KOCTU, BbICNyLLaNTE BCE OTBEThI yYalLMXcs. 3anunTe Bce OTBETHI YYaLLMXCS HAa BUOHOM
MecTe B LiEHTpe Krnacca.

o Kakasi y Kocmu 8HYmMpeHHSIS1 Hacmb?

o Kak oHa eblaniasdum? B smol Yyacmu Kocmu, pacriosioxXeHHol eHympu meepdoli
gHewHeli 060/104KU, ecmb ycmble y4acmku, Komopble ygenudyuearom
rnosepxHocms 0515 useniedeHus1 kanbyusi. Mamepuarn 8 npoMexxymkax mexoy HUMu
npudaem Kocmu fpoYHOCMkb.

e  Ymo HanomuHaem eam ama Kocms?

o Kakoe 3Ha4deHuUe umeem 8HympeHHsIs1 Yacmb Kocmu 05151 IpoYHocmu kocmu? OHa
nezkasi, a «Mocmosgasi» cmpykmypa npudaem el npoYHOCMb MpuU coxXpaHeHuU
neakocmu.

o Kakue ¢pyHkyuu y kocmel Kypuubl? CoxpaHeHue ¢hopMbi U 8epmuKasibHO20
r1010)KeHUsI mera Kypuubl 80MpPeKU cuse epasumauuu.

3aHecuTe Bec Kypuubl (MpumMepHo 2,6 kr unun 5,7 doyHTa) B Tabnuuy AaHHbIX Y NOKaXuTe
BCEM yyalummcs.

Mokaxute yyalmmces, Kak B3BellnBaTb KYPUHYO KOCTb Ha YalleYHbIX Becax C
ncnosib3oBaHMeEM rpaMmmMmoBbIX Ppa3HOBECOB.

OpFaHI/I3yI7ITe B3BeélLUBaHNE y4allMMUCA B rpynnax KypI/IHOI7I KOCTWU Ha 4Yalle4HbIX BeCax C
ncnosb3oBaHNEM rpaMmmMoBbIX Pa3HOBECOB.
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8.

24) 3anuwuTe BeC KOCTU y KaXKaoW rpynmnbl B TabNuLy AaHHbIX, YCTAHOBMEHHYHO B LiIeHTpe
Knacca.

25) [llonpocuTe yyalumxcs CpaBHUTbL BEC KYPUHOM KOCTU C BECOM KypuLbl. [lonpocuTe
yyawmxcsa caenatb BbIBOAbI O TOM, Kak KOCTb BblAEPXMBAET BEC KypuLibl, UCMOSb3yS
cobpaHHble AaHHbIE.

Kocmb moxem eb/Oep)Kamb 8ecC Kypuubl, NMOMOMY 4mo OHa Kperikas. Kaxdast kocmb
cocmoum U3 Hapy»XHO0e0 CI104 U 8HYMPEeHHeeOo CIios, Komopkbie Oenatom ee erI'IKOlj.

e Ymo obwezo y Kypuubl U y Yernoseka? Y oboux ecmb kocmu. Yernogsek HaMHO20
KpyrHee Kypuubl.

e Yenoseueckue HO2U MOXOXU Ha Ho2u Kypuubl? [a, 8 HUX ecmb Kocmu O1si
pPoMuUBoOCMOsIHUS curne 2pasumauuu.

e Kakas pasHuya mex0y KocmsiMu Yyesiogeka U Kypuubl? Kocmu y Kypuubl MeHbWe U
neaye.

e [lonpocume yyawuxcsi cpagHUmMb Kypuuy U ee KOCMuU C 4e/108€KOM U €20 KOCMSIMU
C ucrosib3oeaHueM 0aHHbIX 06 UX OMHOCUMESIbHbIX pa3Mepax U 8ece.

o Umo cnyyumces ¢ Kocmsamu, ecriu Ha opa2aHusMm He 6ydem Oelicmeogameb cusa
epasumauyuu? Omcymemeue gpagsumauuu coesiaem Kocmu criabbimu.

CobGepute maTepuarnbl, UICNONb30BaHHbIE FPynnamMn BO BPeMs BbINOMHEHUS 3a4aHWUiA Mo
HabnioaeHnIo, CornacHo BalluMMm npasunamM obpalleHns ¢ matepvanamu. BeinonHure
COOTBETCTBYHOLLYIO 3aMeHy MaTepuanos.

PEKOMEHAYEMOE MECTO NPEKPALLEHUA YPOKA U ETO NPOAOIMKEHUA HA CNEAYIOLWUX
KNACCHbIX 3AHATUAX.

10.
11.

12.

13.

OpraHusynte obCcyxaeHne 1 BbINOMTHEHWE yYaLMMNCA HabsmrodeHull O KOCTSAX, U 3anofTHEHNE UMK
nepBbix ABYX konoHok Tabnuubl 3XB (BHAKD / XO4Y 3HATbL/ BblYYWIT) B nocobumn yyalerocs
«KocTtHas cuctema — kpenkme koctuy». Micnonbaynte tabnuuy 3XB ans noMowm y4yawmmcs B
opraHvsauuun npeaBapuTenbHOro U3yYyeHns, onpegeneHns MHTEPeCcoB M NPaKTUYECKOro
npumeHeHus. Mpu 3anonHeHnn ydammmncs KonoHkn «3HAK» nonpocuTe Ux pacckasaTb, Kak OHU
cyMmenu NonyyYnTb 3TU 3HaHUA.

MokaxknTe OOHY KaTanoXHYH KapTO4Ky Tak, YToObl ee BUAENM Bce yyalymecs.
N3yunte kaTanoxHyto KapTouky, 3agasas cneaytoLime Bonpochl.

o Umo makoe kamaroxHasi Kapmoydka? [ns yeeo oHa ciyum? s ye2o ewe MOXHO ee
ucrionib3o8ame? [0e ekl sudesnu paHblWe makue Kapmoyku?

CnpocuTe yyallumxcs, eCTb N Y HUX NPEANOSIOKEHMs Mo TeMe AaHHOMO 3aHSATUS U MO PELLEHUHO
3agauun. NMomorute um nepepaboTaTh NPeanonoXeHNs B rMnoTesbl U 6onee 060CHOBaHHbIE
NpeanonoXxeHns Ansa pelleHns 3agadn. B ceoem nocobum ans yyawmxcs MM Heo6xoamMmo
nepedopMynnpoBaTh 3a4avy Ha OCHOBaHUM CBOMX HabNOAEHUA, NPeanonNoXeHUA 1 UMEIOLLIMXCS
maTtepuanos. MNpu opmMynMpoBaHUM yHaLLMMNCS CBOUX FMMNOTES3 NPeasiokuTe UM UCMornb30BaTh
rnarorbl U3 cnvcka Lenemn nccnegosanusi. OpraHusyiTe rpynrnoBoe obcyxaeHve yyalwmmmncs
CBOMX rMnoTes.

Mpwv BbINONHEHNM 3TOrO 3afaHus yYallmMecs mpoeepsim CBOV rMNoTe3bl.

ATn MeToabl B35AThI U3 Noco6us y4allerocs «KocTHasa cuctema — Kpenkue KoCTu».
MNpegHa3HayYeHHble ANa npenogaBaTens KOMMeHTapum BblaeneHbl Kypcusom. MNpepnaratotes
obpasubl rpacdunkoB Ans npenogasaTens.
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Yyawuecsi O0imKHbI posepsimb c8ou aurnomeasi 8 epynnax. Crnedylime cgoemy cmaHdapmHoMy
rnopsioky pasdayu epynnoebix Mamepuasos, 0OHaKo He omodasalime ux yYyauwumcs u He dasalime
um sudemb 3aKkpbimble nakemel ¢ gpasuem 00 mex riop, rnoka oHuU He noHadobsimcs. He
pasdaesalime KamarioxHble Kapmoyku 00 Hadarna pabombi ¢ HUMU. Y4yauiuecs QOIMKHbI
3anuceleamb KpacHbIMU YepHUIaMu MOJIbKO C80U rpedrnoOXeHUs.

1) W3yunte kaTanoxHyr KapTouky.
o Obcyaute dopmy, pasmep, TOMLWMHY KOCTEN.
e Pewwute B rpynne, Kak Bbl byaeTte genatb MoAerb KOCTU U3 KaTanoXXHOW KapTOYKu.
o Cospgante mogernb KOCTU, KOTopas 4OJMKHA ObITb:
e 0YeHb MOXOXEWN Ha KYPUHYIO KOCTb
e [OCTaTOYHO NPOYHON, YTOOLI BblAepKaTb BeC.

2) HadvepTuTe COGCTBEHHBIN 3CKM3 MOLENM KOCTU Ha MUNNMMETPOBON Bymare.

3mo He pucyHoK kocmu, a Moderslb KOCmu, U320moe8neHHOU U3 KamaroxXHOU KapmouyKu.
Bydbme eomosbi Kk momy, 4mo yqauuecs co30adym pa3sHbie 8ulbi modernel. lNokaxume
ydqauwumcs, Kak cdefiamb MOOerib KOCMmU U3 KamarsioXHOU KapmoYKu, C8EPHY8 U3 Hee
UunuHOp u ckpenue Knetkod neHmol. Modernb kocmu HyHO cderlamb, C8EPHY8 YUMUHOP
10 KOPOMKOU KPOMKE KamarsioxXHoU Kapmoyku. Ob6bscHuUme y4Yaujumcs, 4mo amom
uunuHOp usobpaxkaem HapyXHyH Yacmb KOCMU, a 8HYMPEHHSIS Yacmbe ocmaemcs rycmod.
Y kaxx0ou epynnbl 0ormkeH 6bimb MOIbKO 00UH 3CKU3. Y 8CeX y4acmHUKO8 epyrirbl OO/HKeH
66imb 0OUH U MOM Xe YepmexX.

3) lMognuwmTte Ha3BaHUSA MaTepUanoB MOAENM, HAYepPYEHHOM Ha MUNNIMMETPOBO Bymare.

4) Y4yacTHWKM rpynnbl 4OMMKHbI BbiOpaTh HAa3BaHNE MOAENN KOCTU U HanucaTtb ero Ha
MUNMMETpPOBON Gymare.

Pasdalime rno o0HoU KamasoxHOU Kapmoyke Ha 2pyrry, ocmasibHble Kapmo4Ku ocmasbme
0s151 UCO/Ib308aHUSI NO30Hee.

5) W3srotoBbTe MO CBOMM 3CKM3aM MOAESb KOCTU U3 KaTanoXXHOW KapTOYKK, CKpenue ee
KNENKOW NEHTOMN.

Habrnrodalime 3a useomosrieHuem Modesiu Kocmu 8 Kaxkool epynine; modesib G0/KHa
u32omaesiueamasCsi MOJILKO MO YEPMEXKY.

lNocosemytiime y4auwumcs 3a2rsiObigams MOGETE KOCTH
8 ceol Yepmex U cpasHuU8amb WsrotosbTe MoAeNb KOCTH

u3obpaxkeHue U Modesb Kocmu. no cooony scxnsy e
lpedynpedume y4auwuxcs, 4mo Hy>XHO

OCMOPOXHO CKpy4YuBamb Kapmouky, __

Ymobbl OHa He CO2Hynach CIIUWKOM els7s

cunbHo. MoxHo ewe pas riokalams
Kriaccy, KakK CKpy4usamb Kapmou4kKy.

6) Pacnonoxmnte mogenb KOCTM Ha CTONeE TaknMm e 00pa3om, Kak pacnosiaraetcsi KOCTb Ballen
HOrM, Koraa Bbl CTOUTE.

7) 3anvwwnte matepuanbl, U3 KOTOPbIX Bbl CO34anM MogeNb KOCTU, B NMUCTOK AaHHbIX NOcobus
«KocTHas cuctema — Kpenkune KOCTu».

8) MMonoxuTe KapTOHHbIV KBaapaT CBEPXY HA MOoAerb KOCTU.
9) Mpeanonoxute, CKONbKO Y4eOHMKOB MOXHO GyAeT NONOXUTb HAa MoAerb KOCTU.
YuebHUKM NpeacTaBnaioT BeC Ballero Tena.

Bcem knaccom noemopums, Kak denarom rpedrnonoxXeHusl.
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10) 3anmwuTe cBoe npeanonoXeHne KpacHbIMU YepHUIamm
B IUCTOK AaHHbIX nocobusa «KocTHas cuctema —
Kpenkue KoCTu».

11) Knagute y4yebHUKM MO 0QHOMY Ha KapTOHHbIN KBagpar, |
MoKa He 3aKoH4aTCsa y4eBHUKN Mnu noka moaenb He
o6pyLumTCS.

Moodernb kocmu OormkHa fie2ko crioMambCsi 00 8eCOM ‘
y4ebHukos. Ob6bsiCHUME y4auUMCS, Ymo ama KoCmb He
nosy4ana 6ocmamoyYyHo Kanbuusi, sumamuHa D u ]

yrpaxHeHuli Ha cornpomusreHue, unu Haxoounacs 8
yCI108USIX MOHUXEHHOU epasumauuu. CoxpaHume amy MonoxuTte KAPTOHHbLIN KBaApaT
modersnb kocmu 815 nocredyruux 0bbsICHEHULU. CBEpXY Ha MOAieNb KOCTH.

12) Co6epume u 3anuwume OaHHbIe: NOACYNTANTE KONMMYECTBO KHUI, KOTOPbIE Bblaepxana
Balla MoAenb KOCTU, U 3anuwumTe LmMdpy B NMUCTOK AaHHbIX CBOero nocobus «KoctHas
cucTtemMa — Kpernkme KoCTu».

McnbiTaHHas Bamn mogenb npeacrtaBndeT KOCTb, ocna6neHHy+o Mn3-3a nosiydeHuA
He4o0CTaTO4YHOro KONMYecTBa Kanbumnsa u Butamuda D, ynpa>|<HeHvu7| Ha conpoTusrieHne, nnmn
n3-3a OTCYyTCTBUA BO34EMNCTBUSA CUSbI rpasuTauunn. YTtoObl ocTaBatbCs KpenknMiu, Ballinm
KOCTAM HYXHbI YKpennauwne ynpaxHeHnda n 340poBoe nmtaHune, Bkrnoyatruwiee npmem
Kanbumsi n ButammHa D.

Ycrosusi MOHUXeHHOU 2pasumauuu 8bi3bi8aom rnomepro KOCMHoU Macchl U3 3a
omcymcmeusi Hagpy3Ku Ha Kocmu.

CpasHume modenu Kocmu: nonpocume Kaxoyro apyrny NoGHSIMb €801 Modesib Kocmu U
CKasamb, CKO/IbKO y4ebHUKO8 OHa cMoesa 8bidepxamb. Becem knaccom npoaHanu3upylime
gopmy u pasmep Kaxool Modesiu Kocmu U cpasHUme e/usiHue goopMbl U pa3Mmepa Ha 8ec,
Komopnbili Kocmb crnocobHa ebidep)xamb. dmom aHasnu3 rnociayum ocHosoul 0ris rpouecca
nepedernku Mooesnu Kocmu.

13) lNepenenante 3ckn3 MOAENN KOCTU HA MUINTMMETPOBON Bymare, caenamnTe KOCTb Kpende 3a
CYET YBENMMYEHUS TOSNWUHbI. TO AEMOHCTPUPYET YKPENSeHne KOCTU Npu MOMOLLN
yNpa)KHEeHU Ha CONPOTUBIIEHNE N NUTaHWS, BoraToro kanbumem n sButrammHom D.
Ob6sa3aTenpHO NOANMWNTE Ha3BaHMe 3CKM3a N HOBbIX MaTepuanos.

14) 3anuwunTte matepuarbl, U3 KOTOPbIX Bbl CO30aANTE HOBYIO MOAENb KOCTU, B IMCTOK AaHHbIX
nocobus «KocTHas cuctema — Kpenkme KOCTuy.

Pasdatime no 0ee kamarsioXHble KapmOYKU  fepeeprure mogens kocTh
Ha epynny. Modenb kocmu, Ha MUNMMeTPOBO# Gymare, /

MOLE]E EONIEE
HPETKOH KOCTH

U320MOB/IeHHas U3 HeCKOJIbKUX CII0e8 gf:f?;;i:g:;: L
KamarsioxHbIX Kapmoyek, omobpaxxkaem

bornee Kpernkull Hapy»Hbil cr10l0 Kocmu.
[Mokaxume yyauwuMcsi, Kak Crioxxums
Kapmouku 0n1s npudaHusi 6onbwel
npoyHocmu. Ceopayusamb KamarsioXHble
KapmouKu HY>HO 0 KOPOMKOU KPOMKE.

15) Coenatb HOBYIO MOA€EN1b KOCTU U3 ABYX KaTaNTOXHbIX KaApTO4Y€EK.

Habnodatime, kak y4yaujuecs denatom Hogyto moodesb. [ocosemylime um ceepsimbCs CO
C8OUM 3CKU3OM.

16) NpegnonoxuTe, CKOMNbKO Y4€OHMKOB MOXHO DyAeT NOMOXUTbL HA HOBYHO MOAESb KOCTW.

17) 3annwunTe cBoe NpeanonoXeHme KpacHbIMM YepHUNaMn B JIMCTOK AaHHbIX nocobus
«KocTHas cuctema — Kpenkume KOCTu».
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18) Knagute y4yeBHUKM MO OOHOMY Ha KapTOHHbLIN KBadpaT, MOKa He 3aKoH4YaTCH y4eOHUKM nnm
noka HoBasi MOAenNb He obpywnTcs.

Oma ynyyweHHas modesnb Kocmu 8blOepxum 6osbwyro msxecms brnazoldaps ceoell
monuwuHe. CoxpaHume amy Mooersib Kocmu 8115 nocnedyroujux 0bbsICHEHULU.

19) Co6epume u 3anuwume OaHHbIe: NOACYNTANTE KONMMYECTBO KHUT, KOTOPbIE Bblaepxana
Balla HOBasA MoAenNb KOCTU, 1 3anuwimTe undpy B NMUCTOK AaHHbIX nocobusa «KocTHas
cucTemMa — Kpernkue KOCTU».

McnbiTaHHas Bamu Mofernb NpeacTaBnsieT KOCTb, HEMHOMoO ocrnabnieHHyo n3-3a nostyyeHus
HeoCTaTOYHOro KonuyecTsa KanbLums, BuTammHa D 1 ynpaXHeHuin Ha ConpoTuBIEHNE.
Kpome Toro, cHmxkeHa cuna rpaBuTtaummn. Ytobbl octaBaTbCs KPEMNKMMN, BallUM KOCTSIM
HYXXHbl YKpENnsoLwme ynpaxxHeHNs: 1 340pOBOE NUTaHue, BKNOYatoLLee NpMemM Kanbums u
BuTamuHa D.

CpasHume modesnu kocmu: nornpocume Kaxoyr apyrny nNoGHSIMb C80H HO8YH MOde b
Kocmu u cka3amhb, CKOJIbKO y4ebHUKO8 OHa cMoeara 8bldepxamb. Bcem knaccom
rpoaHanusupylime ¢hopmMmy u pasmep kaxxool Modesiu KOCmu u cpasHUme esusiHue ¢popmal
U pasmepa Ha 8ec, Komophbll KOCmb crocobHa ebidep)xamb. Omom aHasu3 rnocayXxum
OCHoB8ol 0515 rpouecca rnepedesiku Modesiu Kocmu.

20) Nepepgenainite 3Cckn3 MOAENN KOCTU HA MUINIMMETPOBON Bymare, caenamnTe KOCTb Kpenye 3a
CYeT MaTepuana BHyTpu Hee. ITO AEMOHCTPUPYET yKpenneHne Koctn 6narogapsa nMtaHuio,
Goratomy Kanbumem n ButammHoMm D, n ynpaxHeHuam Ha conpoTtusneHne. Ob6s3aTensHO
NOANULINTE Ha3BaHMe 3CKM3a N HOBbIX MaTepuarnos.

21) 3anuwunTe matepumarbl, U3 KOTOPbIX Bbl CO30aANTE HOBYIO MOAENb KOCTU, B IUCTOK AaHHbIX
nocobus «KocTHasa cuctema — Kpenkme KOCTuy.

Pa3zdatime o dee kamarioxHble KapmoYKU U nakem ¢ 3aMKOM-MOJIHUEeU, 3arnosIHeHHbIM Ha
mpemsb akeapuyMHbiM 2pasuem. ObbsicHUmMe, Ymo epasuli 8 nakeme uzobpaxaem
B8HYMPEHHIOK Yacmb Kocmu. Ha acku3ax Hy)XHO rokasame epasuti 8Hympu UusiauHopa.
3Omom acku3 uzobpaxaem Kpernkyto u 300po8yto KOCMb.

22) N3roToBbTE HOBYIO MOZESb KOCTU U3 ABYX KaTanoXHbIX KApTOYEK N0 HOBOMY 3CKU3Y.

Habnrodatime, kak y4aujuecs denarom Hosyro Moodesib. [Tocosemylime um c8epsimbCs CO
ceoum ackusom. lNodckaxxume yyawjumcs, Ymobbl OHU U32omaesnusasiu Modesib Kocmu mak
XXe, Kak u npedbiOywyro, mosibKo neped ceopadyusaHuemM YuuHopa Hy>HO CrIoXUMmMb
smecme 0g8e Kapmo4KuU.

23) lNonoxuTe nakeT ¢ akBapuyMHbIM rpaBMeM BHYTPb MOOENM KOCTMU.
24) NpennonoxmTe, CKOSbKO Y4eOHNKOB MOXHO ByaeT NoMnoXnTb Ha MoAenNb KOCTH.

25) 3anvwmnte cBoe NpeanonoXeHne KpacHbIMU YepHUnamm B IMCTOK AaHHbIX nocobus
«KocTHas cuctema — Kpenkue KOCTuy.

26) Knagute y4ebHMKM NO O4HOMY Ha KapTOHHBLIN KBaApaT, MOKa HE 3aKoHYaTCs y4eOHUKN nnm
Nnoka mMogesb He o6pyLUMTCS.

Oma modernb uzobpaxkaem Kperkyro u 300posyro kKocme. CoxpaHume smy Mooesib Kocmu
0nisi nocnedyrouwiux ob6bsacHeHUU.

27) Cobepume u 3anuwume OaHHbI€: NOACYUTANTE KONMYECTBO KHUT, KOTOPbIE Bblaepxana
Balla Moaenb KOCTH, U 3anuwnte undpy B NUCTOK AaHHbIX nocobusi «KocTHas cuctema —
Kpenkue KocTu».

14. [Nocne BbINOIHEHUS BCEX I/I3MepeHI/Il7I BbIMOJIHUTE U3Yy4YeHue daHHbIX, OTBETUB Ha BOMpPOCHI,
npmuBeneHHble nocne NMCTka AaHHbIX B nocobuun «KoctHada cuctema — Kpenkne KOCTtun».

lonpocume cmydeHmos onpedenume, nodmeepx0aemcs usnu ornposepaaemcs Ux aurnomesa
Mos1y4eHHbIMU OaHHbIMU.
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NoaBepeHue ntoros

OGcyanTe oTBETHI Ha BONPOCHI MO M3yYeHWUIo AaHHbIX U3 pasgena Aans yydawmxcs nocoous
«KocTHas cuctema — Kpenkue KOCTuy.

Monpocute yyalumxcst OTKOPPEKTUPOBATL 3anncu B KonoHke «BblYUUIT» Tabnnubl 3XB.

MonpocuTe yyawmxcs nepedopMynmMpoBaTh CBOM rMnoTesbl U 06bACHUTb, YTO MPOUCXOAMIIO BO
BPEMS UCMbITAHWI, B TOM YuCne pe3ynbTaTbl UCMbITAHWNA.

MonpocuTe yyalmxcst CpaBHUTL FPyNMNoBbIE pe3ynbTaTthl C pedynbTataMu Beero knacca. Kakve
3aKOHOMEPHOCTUN MOXHO HanTU?

CnpocuTb y4awmxcsi, 4To OHM AyMmatoT cendac. MNMpeanoxnTsb ydawmmes paspabotatb
CcOOCTBEHHbIE OMbIThI.

OueHka

OueHunTe 3HaHusA ydaulwmxca nytem onpoca.

OueHunTe NOHUMaHMe TeMbI y4aLLUMMUCS NPU NOMOLLM KOPOTKOro Tecta no Teme «KoctHas
cuctema — kpenkue koctu» (MNpunoxexue A).

Ha6ntoparite 3a yyawmmmncst 1 oueHuTe pesynbTaTbl UX AeSTENbHOCTU C TOYKM 3peHuUst
NCMoNb30BaHUS METOA0B HAay4YHOro UCCReaoBaHus B Tabnvue, npMBeaeHHOM B Nocobun
yyaulerocst «KocTHasi cuctema — Kpernkme KoCTuy.

CooTBeTCTBME 3aHATUM HaLMOHalNbHbIM OOpa3oBaTesibHbIM CTaHA4apTam

HauuoHanbHble o6pa3oBaTenbHble CTaHAAPThl MO HAYYHbIM AUCLMMNIIUHAM:
MpeameT cTaHgapTa A: Hayka kak npouecc noucka

Tpebyemble 4ns1 BbINONIHEHUS HAay4YHOro nomcka cnocobHoctn (K-8)
OCHOBHbIE NPUHLMNbI Hay4YHOro noucka (K-8)

MNpeamet ctangapTta E: Hayka kak npouecc nouncka

CMOCOBHOCTM K TeXHMYEeCcKkoMy npoekTupoBaHuio (K-8)
OCHOBHbIE CBEAEHMS O Hayke u TexHuke (K-8)

MpeameT ctaHgapTa F: NnYHbIN 1 OOLLECTBEHHbIV B3rfs4 Ha Hayky S

nHavBuayansHoe 3aopoBbe (K-8)

nokasartenu nonynsauum n nx gauHamuka (K-4)

N3MeHeHue okpyxatowen cpeapbl (K-4)

POJib HAYKN N TEXHMKUN B PELLEHMM MECTHbIX Npobnem (K-4)
poIib HAayKn 1 TeXHUKKN B obLuecTse (5-8)

HauuoHanbHble o6pa3oBaTenbHble CTaHAAPTbI MO TEXHUYECKUM AUCLUNIIMHAM:
MpoekTupoBaHue:

CTaHﬂ,apT 8: yyauinecsa nony4aroT OCHOBHble CBeOEeHUA 00 anemMeHTax NPOEKTUPOBaAHUA.

CraHgapT 9: yyalimecsi nofy4atoT OCHOBHble CBeAeHUsI 06 arieMeHTax NHXEHEePHOro
NPOEKTUPOBAHMUS.

HauuoHanbHble o6pa3oBaTenbHble CTaHAAPTbLI MO MaTeMaTUKe:
CraHgapT aHanusa AaHHbIX U BEPOSITHOCTHOIO MPOrHO3MPOBaHUS:

pa3paboTka NpearnonoXeHnin Ha OCHOBaHUM AAHHbIX.

CTtaHgapT BbINONHEHWUSI U3MEPEHWUIA:

NpUMeEHeHMe NOAXOASALMNX METOAOB, MHCTPYMEHTOB U (DOPMYN ANS1 BbINOMHEHUS U3MEPEHWIA.
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HauunoHanbHble o6pa3oBaTenbHble CTaHAapTbl B 06nacTy 34paBoOXpaHeHUA: nsgaHue 2-e,
2006 r.:

CrtaHgapT 1: y4awumecs OOSMKHbI YCBOUTb MOHATUSA, CBA3aHHbIE C (POPMUPOBaHNEM 340poBoro obpasa
XU3HW 1 NpegynpexaeHnem 3abonesaHun.

Yyawmecs 3-5 knaccoB B pesyrnbTaTe 3aHATUN MO OXpaHe 300p0Bbs AOMKHbI YMEThb:

e 1.5.1 OnucaTtb B3aMMOCBSA3b MEXAY 340P0BbIM 06pa3oM XMU3HU U NIUYHLIM 300POBLEM YENOBEKA.
CraHgapTt 5: yvawmecsa JOMKHbI TPOAEMOHCTPUPOBATb YMEHNE NPUHUMATL PeLIeHns ANsa ynyyleHus
CBOEro 340PO0BbS.

Yyawmecs 3-5 knaccoB B pesynbTaTe 3aHATUN N0 OXpaHe 300p0Bbs AOSMKHbI YMEThb:

e 5.5.1 OnpegenuTb BNMSIOLWME HA 300POBLE CUTYaLNK, pa3peLLEHNE KOTOPbIX MOXET

notpeboBaTb NPUHATUS BONIEBOIO pPELLEHUS.
CraHgapT 7: y4awmecs JOSMKHbI TPOAEMOHCTPUPOBaTh YMEHWE NPUHUMaTL Mepbl AN yryyleHus
CBOEr0 340POBbA U UCKITHYEHNSA UNN YMEHbLLEHUS pUcka 3aboneBaHun.

Yyawmecs 3-5 knaccoB B pesyrnbTaTe 3aHATUN MO OXpaHe 300p0Bbs AOMKHbI YMEThb:

e 7.5.1 Pacnos3HaBaTb BaXXHble MepbI A4J1s1 BeOEeHUS 300POBOro obpasa X1U3HW.

e 7.5.2 [pooeMoOHCTpUpOBaTh NPUMEHEHME Pa3HbIX MPUEMOB 1 Mep BeAEeHUSA 340poBOro obpasa

XWU3HM ONs nogaep)KaHus n ynyyleHnsi CBOero 340poBbS.

UccnepoBaHusa no teme
,D,J'IFI pacmnpeHund MOHATUN MO D,aHHOVI TeMe MOXHO BbINOJTHUTb clneayroune nccreagoBsaHuA.

MatemaTuyeckoe uccrnegoBaHue

MonpocuTte yvawmxcs oTobpasnTb CBOWM JaHHbIE B rpaddMyeckoM opraHamsepe no ux Bbibopy.
Monpocute nx o6bACHUTL, NOYEMY OHU BbIOGpanu 3TOT chopmaT ANs OTOBpaKeHN AaHHbIX.
AHanua gaHHbIX, MOMCK 3aKOHOMEPHOCTEN N TEHAEHUUN.

HauuoHanbHble o6pa3oBaTenbHble CTaHA4APTbl MO MaTeMaTuKe:
Crangapt no anrebpe:
¢ [loHMMaHue 3akoHOMepHOCTEN, B3aUMOCBSA3EN U (PYHKLMI
0 MpeacTaBneHne 1 aHanm3 3akOHOMEPHOCTEN N PYHKLNIA C NOMOLLLIO COB, Tabnuy u
rpacpmkoB
CraHgapT aHanu3a AaHHbIX U BEPOATHOCTHOIO NPOrHO3MPOBAHWS:
e PaspaboTka n oueHKa OCHOBaHHbIX Ha AaHHbIX BbIBOAOB U NPEANONOXEHNNIA

0 npeanoxeHmne n obocHoBaHMe BbIBOAOB U npe,u,nonomeHMM, OCHOBaHHbIX Ha OaHHbIX, U
pa3pa60TKa nccnenoBaHus ans ganbHenwero N3y4eHnd BbiIBOOOB U I'Ipe,EI,I'IOJ'IO>KeHI/Il7I

WccnepoBaHue nNo pasBUTUIO peyun

Monpocute yyawmxca o6bACHUTL Npoueaypy npoBedeHns onbita. Kak yyawmecs MoryT ynyywmnTb
npoBeaeHne 3Toro onbitTa? 'ae BO3MOXHO coBepLueHne owmnbok? Kak 3T owmbkn MOryT noBAnATb Ha
pe3ynbtaTbl?

CocTaeneHune pacckasa 06 oKpyallux ycrioBusix 1 obpase Xn3Hu niogemn, COCTOSHNE KOCTEN KOTOPbIX
COOTBETCTBYET pe3ynbTaTam Ans Kaaon n3 Mogernen KocTu.

CTaHD,aprI HauunoHanbHOro coeeta npenop,aBaTeneVl aHIMUNCKOro A3blKa:

e Yyalumecs npu BbINOSTHEHMM UCCNEAOBaHUI N0 TeEMaM U MHTepecaM BbICKa3biBalOT naeun, 3agatoT
BOMNPOCHI, CTaBAT Npobnembl. OHM cobumpaloT, OLLEeHMBAOT U aHaNU3NPYIOT AaHHbIE N3 Pa3fMYHbIX
WCTOYHUKOB (Hanpumep, 13 nevaTHbIX TEKCTOB, YCTHbIX pacckasoB, NpeaMeToB, nogen) ons
nepegayn CBOMX OTKPbITUI CNOCOOOM, COOTBETCTBYHOLUM MX LIENSIM U YPOBHIO NOArOTOBKM
cnywarenen.
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UccnepoBaHue no nso6pasutenbHOMY UCKYCCTBY

MonpocuTe yyawmxcst paspabaTbiBaTb CBOM MOLENM TBOPYECKM, AenaTb UINIOCTpaLmm
MPOUCXOAALLErNO NPY KaXKAOM MCTbITaHUW. YYallmecs MoryT Takke n3obpasunTb pesyrbTaTbl 4
30POBLIX Y HE3A0POBLIX KOCTEN B BUAE NPOrPECCUN.

HaumoHanbHble cTaHaapThl Mo N306pa3nTernibHOMY UCKYCCTBY

e [MpeameT ctaHaapTa 5: OToOpaxeHne 1 OLLeHKa XapakTepUCTUK U JOCTOUHCTB paGoThbl

a) MOHMMaHWe TOro, YTO NPY CO3AaHNM NPOU3BEAEHMI N306pa3NTENBHOIO MCKYCCTBA
npecneayTcs pasHble Lenu.

UHdopmaumsa o cneumnanmcrax

Bnarogapvm cneumanucToB No AaHHOM TeMe AokTopa Hayk [kuH CuboHra, goktopa Hayk CkoTTa
Cmuta, goktopa Hayk [loHa XauraHa, [lopotn MeTtkand-JInngeHbyprep n Capy LiBapT 3a nx Bknag B
NMOAroTOBKY 3aHATUI Mo nNporpamme «HacTtosawmn kocmoHaBT-uccnegosatens HACA».

Hoktop xuH CnboHra siBnsieTca Hay4yHbIM pykoBoguTenem nabopaTopmm KOCTHbIX MUHEPAroB
(http://hacd.jsc.nasa.gov/labs/index.cfm) B Kocmuyeckom ueHtpe HACA nmenn JInngoHa [)KOHCOHa B
XbtocToHe, Texac. [JononHuTenbHble cBeaeHnsa o aoktope CnMBoHra MoXXHO HaMTK 34echb:
http://www.dsls.usra.edu/sibonga.html.

Hoktop Hayk CkoTT M. CMUT SiBNSIETCA Hay4YHbIM pykoBoAUTENEM nabopatopum OMOXUMMUM NUTAHUS B
Kocmuueckom ueHtpe HACA nmenm JinHgoHa [xoHcoHa B XbtocToHe, Texac. [JononHuTenbHble
cBefeHnst 0 Aoktope CMUTE MOXHO HaNTU 30EecCh:

http://hacd.jsc.nasa.gov/labs/nutritional biochem.cfm.

[okTop Hayk [JoHanbg XewraH aBnseTca pykoBoauTenem npoekTa no agantauumn Yyenoseka n otgena
npodunaktundecknx mep B Kocmumyeckom ueHtpe HACA nmenn JinnaoHa [)koHcoHa. [JononHuTenbHble
cBegeHns 06 aTor nabopaTopum MOXHO HaNTW 34€eCh:
http://hacd.jsc.nasa.gov/labs/exercise_physiology.cfm.

HopoTtn Metkand-IinHaeHbyprep aBNAeTCa KOCMOHaBTOM M crneunanucTom B obnactn obpasoBaHus B
Kocmunyeckom ueHTpe HACA nmenn JlinHaoHa [koHcoHa B XblOoCTOHe, Texac. [JononHMTenNbHble
cBegeHust o Jopotn MeTtkand-JlnHoeHOyprep MOXHO HalTK 34€ECh:
http://www.jsc.nasa.gov/Bios/htmlbios/metcalf-lindenburger-dm.html.

Capa P. LpapT aBnsieTcda Hay4HbIM COTPYAHUKOM nabopatopum 6noxmmmm nutaHusa B Kocmmyeckom
ueHTpe HACA nmenu JinHaoHa [koHcoHa B XblocToHE, Texac. [lononHuTenbHble cBegeHus o Cape P.
LiBapT MOXHO HanTu 3gechk: http://www.dsls.usra.edu/zwart.html.

UcTouyHnku maTtepmuanoB Ana npenogaBaTens U yyawmxcs
NcTouHukn B HTEpHETE:

Ha Beb6-caiite Healthy Kids («3nopoBbit pebeHok») yyalumecsa MoryT y3HaTb Kak BECTU 300POBbLIN
06pa3 Xn3Hu NP1 NOMOLLM NPABUITbHOrO NUTaHMA U PU3NYECKMX Harpy3oK.
http://www.kidshealth.org/parent/nutrition_fit/index.html

MeToabl, npuBeaeHHble Ha Beb-cante «Healthy Kids», moryT 6bITb ncnonbe3oBaHbl Npu pa3paboTke
030pPOBUTENBbHOM NPOrpaMmbl AN Bawen WKonbl. Viccneaynte HoBble cnocobbl BOBNEYEHUS
yyalmxcs B 3aHATUS PU3KYIbTYpor U nx obecnedeHnsa nutaTenbHON e4o BO BPEMSI LUKOJbHbIX
3aHaTun. http://www.actionforhealthykids.org

Cant «Learn to Be Healthy» («Yuuncbk ObiTb 300p0oBbIM») NpeanaraeT MeponpUATUA 1 NnaHbl 3aHATUR
no nuTaHuio 1 dunsnyeckon Harpyske. http://www.learntobehealthy.org

Ha cante LleHTpa kOHTpoOnst 1 npodunakTukmn 3abonesaHnin Nog4epKMBaETCsl BaXXHOCTb 340POBbIX
KocTen Ansa »XeHLuH n gesodek. http://www.cdc.gov/powerfulbones
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Ha Beb-cante nabopatopum 6uoxmmmun nutaHmnsa B Kocmmyeckom ueHtpe HACA nvenn JlnngoHa
IxoHcoHa B XbloCTOHE, Texac, umeeTcs OtonneTeHb Ansa aeten No KOCMUYECKOMY NMUTaHKIO.
http://hacd.jsc.nasa.gov/resources/kid zone newsletters.cfm

HaunoHanbHbIN MHCTUTYT KOCMUYECKUX OMOMENLIMHCKNX UCCNegoBaHUN npegnaraeT pasfnyHble
obpasoBaTerbHble MaTepuarnsl N0 KOCMUYECKON TeMaTUKe, FOTOBbIE AN CKaUYMBaHUS.
http://www.nsbri.org/Education/Elem Act.html

Jlntepartypa:

«Ckennem eHympu mebsi» («The Skeleton Inside You»), dunnun BanectpuHo (Phillip Balestrino),
XyooXHuk-unnoctpaTop - Tpy Kennu (True Kelley), ISBN: 0064450872, ISBN-13: 9780064450874,
nsgatenbctBo: HarperCollins Children's Books, ons aeten ot 5 go 9 net. AHHoTaumsA. 3HAaKOMCTBO C
4YenoBeYECKNM CKENETOM; B KHUre o0bsICHAETCS, Kak coemHeHbl mexay cobon 206 KocTen ckeneTta,
Kak OHW pacTyT, Kak OHM CNOCOBCTBYIOT KPOBOOOpa3oBaHMIO, KAKOBbI MOCNEACTBMSA NEPENIOMOB U NX
neyeHwue.

«Kocmu — Haw ckenrem» («Bones — Our Skeletal System»). Cenmyp CanmoH (Seymour Simon),
ana 3-5 knaccos, nagatenscteo SCHOLASTIC INC. ©1999, ISBN 0439078083 (EAN
9780439078085). AHHOTaumnA. CanMoH B CBOEM JIETKO Y3HABaeMOM CTUIE pacckasbiBaeT 06
aHaToMuM 1 PyHKUUAX KocTen. OnncbiBast KOCTU, KOTOPbIE «HANOMMUHAIOT KapKac 34aHusi», aBTop
noayepKkMBaeT, YTO OHM — XUBasi YacTb OpraHM3mMa.

«Ckenem» («Skeleton») (cepusi «kKHu2u o4yeeuduya»). Ctus Mapkep (Steve Parker). ISBN:
0756607272 Nata. usganus: asryct 2004 r. Cepus: «Knuru ovesnguar». Ana geten ot 9 oo 12 ner.
AHHoTaumsA. Yutarenb cMOXeT No3HaKOMUTBLCA ¢ 206 YernoBeyeCckMMmn KOCTAMM U CO cKeneTamMmm
XWBOTHbIX, NPpeAcTaBNeHHbIMK Bonee YeM Ha 60 cTpaHuuax. Pasbutbii Ha 25 pa3genoB KOMMAKTHbIN
TeKCT ¢ obunmem nHgpopmauumn. KpynHble nnnoctTpaumm ans BHUMaTENbHOIO U3ydeHuns, ¢
BO3MOXHOCTbO 00BOAUTL U PUCOBAaTb Ha CTPaAHULLAX KHUTW.

[aHHasa nporpamMmma NpakTMYeCKMX 3aHATUIA pa3paboTaHa Ha OCHOBE MaTepuarnoB KHUMM « /13
BHEWHE20 NMpocmpaHcmea 80 8HymMpeHHee — MbilUbl U Kocmu. Pykogodcmeo dOns
npernodasamereli», coctaBneHHon MeamunHckmm konnegxem nm. bennopa ana HaunoHanbHoro
WHCTUTYTa KOCMUYECKNX DMOMEOULIMHCKMX nccnegoeanuin no cornawenunio NCC 9-58 o
cotpygHudectse ¢ HACA. MaTepuankl MCNOMb30BaHbl C pa3peLleHnst konnegpxka uMm. bannopa. Bee
npaea 3aLmLleHblI.

Ypok pa3paboTaH rpynnon no obpasoBaHuio N CBA3SIM C 00LEeCTBEHHOCTLIO [porpamMmmbl
nccnegoBaHus vyenoseka Kocmumueckoro ueHtpa HACA umenm JinHgoHa [koHcoHa.
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MpunoxeHne A

TecT no Teme «KocTHasa cucrtema — Kpenkue KOCTu»

OTBeTbTe Ha crieaytoLime Bonpockl No Teme «KocTHasa cuctema — Kpernkue KOCTuy.

1. Hapucyinte BHELLHIO U BHYTPEHHIOK YacTu Kpenkon kocTh. Kak BeirnaguT kocTe? MNognuwnte
PUCYHOK.

HapucyiiTe BHELLHIO 1 BHYTPEHHIOW Yactu crnabown koctu. Kak BeirnsamT kocTb? MNognuwnte
PUCYHOK.

2. HasosuTe gBa hbakTopa, CnocoOCTBYOLLNE YKPEMIEHNIO KOCTEMN.

a.

3. Y10 NpomncxoamT C KOCTAMU KOCMOHABTOB, MOKUHYBLUNX 3eMIio?

4. Kak KoCMOHaBTbl NOAOEPXKUBAIOT KOCTU KpenkMMu nepes norieToM, BO BpeMsi BbINONTHEHNS] 3a0aHUS
1 nocre Bo3BpalleHnst Ha 3emo?
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MpunoxeHve B

Cnosapb no Teme «KocTHasi cuctema — Kpenkue KOCTU»

lNMepexon

npoxoxaeHue paccrosHna go 10 km (6,2
MUIN), KOTOPOE KOCMOHAaBTbI AOJTXHbI BbITh B
COCTOSIHUM BbINOJSTHUTL AN BO3BpALLEHUS Ha
cBoto 6aasy.

Harpy3ka

Bblpa)XEHHOE B BECOBbIX eQUHULax
BO3ENCTBNE rpaBUTaLMM Ha OpraHn3m.
Harpyska moxeT ObiTb yBENeUYnHa nytem
MCMNONb30BaHWS CONPOTUBIEHUS.

Mopenb

(t)VI3I/1L-IeCKOG npeancraBrieHne obbekTa.

YnpaxHeHue Ha

BUA YNPaXKHEHUS, NPX KOTOPOM MbILLLIbI
ABUraloTcs (Mnu NbiTaloTCcsa ABUraTbcs),
npeogonesas cuny, kotopasi 06bIYHO

co3faeTca cneumanbHbiM MEXaHU3MOM.

KOCTHbIN MO3r

rybuyaTtas TkaHb, 3anonHsowas 6onbLyto
YacTb KOCTHbIX NOSIOCTEN, KOTOpPAs SABMSETCS
MCTOYHNKOM KpacHbIX 1 6onbLluMHCTBaA 6enbix
KPOBSIHbIX KNETOK.

KopTukanbHbIn
CJZIOM KOCTH

MNNOTHBIN N TBEPALIN HAPYXHbIN CNOW KOCTMU,
obpasytowmin 060n04Ky Afst KOCTHOro Mo3ra.

TpabekynsapHoe
BeLleCcTBO KOCTHU

bonee menkune KOCTu, opMUpyoLLnE
rybuaTyo CTPYKTYpy AJ1s1 KOCTHOro Mo3ara
BHYTPU KOPTUKaNbHOK 0BONOYKN.
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MpunoxeHne C

padmk cpaBHEHUA KocTen

Uenosek kpynHee Kypuubl. Y
Kypuubl N 'y YenoBeka ecTb
KOCTW.

UenoBe4yeckne HOrm cxoxu ¢
HOramMu Kypuubl, B HUX €CTb
KOCTM N NPOTMBOCTOSIHUSA
cune rpasuTaunu.

Koctu Hor KypuLbl MEHbLLE U
nerye, 4em KOCTn HOor
yernoBeka.
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MeToabl Hay4YHOro mccnegoBaHus

OnbIT: «KoCTHasa cuctema — Kpenkune KoCcTu»

Pe3ynbTaThl
OeATerNbHOCTU 4 3 2 1 0
ydaujerocs
OtcyTcTBUE Cnabble
. NonbITOK NonbITKK FunoTesa PaspaboTtaHa | PaspabGoTtaHa
Pa3pa60TKa YETKOU U paspaboTatb paspaboTatb a30aG0oTaHa nonHas, Ho He yeTKasa un
3aBep|_|JeHHo|7| rmnoTes.bl. YeTKyto n YEeTKYIO U pLIaF()3TVI‘~IHO 3aBepLieHHas 3aBepLueHHas
3aBEpLUEHHYI0 | 3aBEPLUEHHYHO ) rmnoTesa. rmnoTesa.
rmnoTesy. rmnoTeasy.
He Cobntoganucb
Cobntoganocb
cobnopanuck | Cobntoganoch aBa unum BONLLINHCTEO Cobntogannch
CobnioaeHne Bcex npasun 1 HUKaKkne O[1HO NPaBuIo HECKOIBKO nDaBUN BCe npaswuna
WHCTPYKUMIA No 6e3onacHoCTu npasuna 6e30nacHoCTM npasun 6e30ﬁaCHOCTVI 6e30MacHoOCTM
ans nabopaTtopum GesonacHocTy ans GesonacHocTy nns ans
ans nabopaTopum ans nabopaTtopuu
nabopaTopun
nabopaTtopuu nabopaTtopum
MpumeHanucb
MpumeHanocb
MeToabl MpumeHanca nBa unum BONLLINHCTEO Mpumensanuce
I'IpmmeHeHme Hay4HOro Hay4yHoro oaunH MeToq HEeCKONbKO METO/0B BCe MeToAabl
nogxoaa nogxona He Hay4HOro MeToa0B HayUHOrO Hay4YHOro
NpUMEHANNCh nogxopa Hay4Horo nogxopa
noaxona
nogxopna
MmeeTcsa nee 3anvcana
unu
[aHHbIe He MmeeTcs HECKOMBKO 6onbluas 3anuncaHbl Bce
3aKrr4yeHnda Ha OCHoBe 1 BbIBOBI HE AaHHbIX, [AHHBIX, AaHHbIX, caenatxsbl
[aHHbIX. nenanues BbIBOAbI HE cnenaH BbIBOAbI nosHble
) aenanuce. . noyTn BbIBOAbI.
YaCTUYHbIN
MorHble.
BbIBOA.
3apgaHo
WHTepecHble 3apaH oguH 3apaHo gBa 3agaHo Tpu yeTbipe u
NHTepecHble BOnpochi Mo BOMpPOCHI Mo WHTEPECHbIN WNHTEPECHbIX MHTEPECHbIX Gonee
N TEMe 3aHATUM BOMPOC Mo BOMpoca no Bomnpoca no WNHTEPECHbIX
TEME 3aHATUN. He Teme Teme Teme BOrnpoca no
3agaBanuchb. 3aHATUN. 3aHATUNA. 3aHATUN. Teme
3aHATUN.
PaspaboTaHa PaspaboTtaHa | PaspabortaHa | PaspabortaHa
Paspa60TKa MOAerlb KOCTH, MOZENb KOCTU, nonHas He nonHas He nonHas MoZenb He
KoTopasi Obina Kpenkom u KoTOopas 6bina MoAenb, mogernb, mogernb, paapnaGOTaHa
nepxana Bec. Kpenkom un KoTOpasi He KoTopasi He UCnbiTaHNE He :
Jepana Bec. | gepxanaBec. | Aepxana Bec. npoBeAEHO.

Bcero 6annos

LLIkana oueHoK:

A=22-2406anna B=19-2106anna C=16-186anna D=13-156anna F=0-12 6anna

www.trainlikeanastronaut.org
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