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Mopgynb «CTArmBaHmne WBOB» BXOANT B CEPUIO 3aHATUN STEM?D ana YUYEHUKOB.
CopepaHue 1 CTpyKTypa 3aHATNA 6binun pa3paboTaHbl CMUTCOHOBCKMM Hay4YHO-
o6pa3oBaTenbHbIM LEHTPOM B pamKax nHuLmaTnebl Johnson & Johnson WiSTEM?D
(Women in Science, Technology, Engineering, Mathematics, Manufacturing, and
Design — MeHLWunHbI B HayKe, TeXHONOrnn, pa3paboTke, MaTemaTunke, MPON3BOACTBE

N NPOEKTMPOBAHMM) C UCNOJIb30BaHMEM LWabnoHa, npegoctasneHHoro FHI 360 n

JA Worldwide. 3Ta cepus cOCTOUT N3 NHTEPAKTUBHbIX 1 YBREKATEIbHbIX MPAKTUUYECKNX
3aHATUN ANA geBoyek (M ManbyMKoB) B BO3pacTe oT 5 Ao 18 net u3 Bcex CTpaH mupa.
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Bce npaBa 3awmieHsbl. [Nepsoe nsgaHune, 2020 rog.

YBegomneHune 06 aBTOPCKMX npaBax

Hwv ogHa 13 yacTeit faHHOTroO MOAYNA U HY OfHA U3 MPOU3BOAHbIX PAaboT Ha OCHOBE
[AHHOMO MOZYIA HE MOXET ObITb MCMONb30BaHA UM BOCMPOM3BEAEHA B NIOObLIX LIENSX,
KpOMe 3aKOHHOT0 MCMOoJIb30BaHMs, 6€3 NMCbMeHHOro paspelueHnsa CMUTCOHOBCKOrO
Hay4YHO-06Pa30BaTENIbHOIO LieHTpa.

CBepeHnA 06 aBTOpax

Aun3anH n obnoxka: Codpua dnmaH (Sofia Elian), CMMTCOHOBCKUI Hay4YHO-
06pa3oBaTeNbHbIN LIEHTP

N306paxkeHna B pa3gaToOUHbIX MaTepmanax ana yueHunkos: Pezibear/Pixabay, joey333/
iStock/Getty Images Plus, pixabay/pexels, skitterphoto/pexels, EvitaOchel/Pixabay,
belchonock/iStock/Getty Images Plus

N306parkeHna mogenen WBOB 1 N3006paxKeHne mapMenagHbix muwek: Panax Cenmyp
(Ryan Seymour), CMUTCOHOBCKUI Hay4YHO-00pa3oBaTeNibHbIN LIEHTP
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CrarnBaHuve WLBOB

3apgaua
CO3,E|,aTb mMojesib WBa, Ha KOTOpOVI 6yﬂyT 3aMeTHble N3MEeHEeHMsA B CBONCTBAX
B pe3ynbTaTe XMMNUYeCckon peakuymmn.

LleneBana ayautopuna
yyeHuKku ot 9 go 11 net

OnuncaHmne 3aHATNA

YueHunKkm 6yayT co3gaBaTb MoZenb LWBa U HaboaaTh 3a TeM, Kak XMMUYecKan
peaKkuuma MOXKeT U3MeHWTb CBOMCTBA UX Mmogenu. Ha nprmepe wsa

Johnson & Johnson Dynacord™ yuyeHnKu nyyiue noMmMyT, Kak XuMmnyeckune
peakuun MOryT MEHATb CBONCTBA OOBEKTOB, YNyuULLiasa KaueCTBO XKM3HW Ntogen.

NHanBmnayanbHblie MaTepuasnbl ANA YYeHNKOB:
o) 2 MapmenagHbIx YepBaYKa (anmMHom 5 cm);
o 4 KyCcOYKa KapTOHa, Bblpe3aHHble 13 YNaKOBKM U3-MoJ MOMOKa,
pa3smepom 2,5 cm;
AbIPOKOJ UMW HOXHULbI (06LWwue);
NNHENKa;
pa3gaTtoyHbIN MaTepuan Asa yy4eHnKos 1;
pPa3faToOYHbI MaTepran anAa Y4EHUKOB 2;
KapaHgaw (o6wunn);
2 rny6oKne MNCKK;
Tennas uin ropAYas Boaa;
NOBapeHHas Cosb;
NOXKa;
raserta unum byma<Hble nonoTeHua.

O O OO0 O o o o o

MpaBuna TexHnkn 6e3onacHOCTM
B kabnHeTe 3anpeLyeHo ecTb 1 NPoHOBaTb Ha BKYC Ntobble
MaTepuanbl. He Kacantecb ropAaYMx Unm KUNALWMX BeLLecTB.
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BBepeHune

W nogw, n >KMBOTHbIE MOTYT NOpe3aTbCA UM NOPAHUTBLCA. JNnA HeKOTOPbIX
paH TpebyeTcA TONbKO NeNKONNacTbipb M BPEMSA Ha 3axkneneHue. Ho
Lpyrue paHbl He 3a)knBatoT 6e3 neueHus. Ecnm paHa rnybokas, gnvHHas,

C HEPOBHbIMM KPasMU, PaCKPbIBAETCA UKW He nNepecTaeT KPOBOTOUNTb
yepes 15 MMHYT NOCNe HAaNoXeHWA AaBALLEen NOBA3KN, Yalle BCEro OHa He
CMOXKET 3a>KNTb CAMOCTOATENBbHO. PaHbl B TaKMX C/TOXKHbIX MECTax, Kak Ha
nvue nnm Bo3se CyCTaBoB (Hanpumep, y nieya uiam KoneHa), Toxe ¢ TpyaoMm
3a)KMBAIOT CAMOCTOATENbHO. ECNM paHa He 3aXKnBaeT CaMOCTOATESIbHO —
3To npobnema. B Hee MoXeT nonacTb MHPEKLUMA, U YeNoBEK 3ab0NeeT.
NH>xeHepbl 1 Bpauu pa3paboTtanu pelueHmne 3ton npobnembl. Vx peleHne —
3TO LWOBHbIE MaTepmasbl 1 CKOObI. LLIOBHbINM MaTepuan — 3TO XUpypruyeckme
HUTW, UCMONb3yeMble ANA COeAMHEHMA KPaeB NOPe30B. VX Takxe NCNonb3yoT
AN CLUMBAHMA paH nocsne onepaummn. CKobbl — 3To HebONbLUME MEAVLNHCKNE
NpUCcnocobneHnaA, KOTOpble MOXHO MCMOMIb30BaTb BMECTO LLIOBHOrO MaTepuarna.

Dynacord™ — 310 0cobblii1 LLOBHbIV MaTepuarn, pa3paboTaHHbIN MeAVNLNHCKMU
nHxeHepammn J&J. LLlosHbIn maTepran Dynacord™ ncnonb3ytoT ana 3aXkmeneHna
nneya nocsie onepaunn. MiHorga y xmpypra HeT BO3MOXHOCTM 3aTAHYTb LLIOB Tak
MNOTHO, Kak 3TO Heobxoaumo. Ho ecnu WoB ocnabnAaeTca, paHa MOXeT 3aXKUTb
HenpaBunbHO. OgHaKo WOBHbIN MaTepman Dynacord™ 3aTarmBaeTca BHYTpU
Tena 1 NOMOraET paHe 3aXKUTb Nocsie onepaumm. Kakm ob6pasom 3TOT LOBHbIN
MaTepman cTaHoBUTCA bonee Tyrm? XnMmnyeckre BeLLecTBa, cogepKalymnecs

B LUOBHOM MaTepuane, n XMMn4yecKre BeLLecTBa B OpraHM3mMe BCTynatoT B
peakuuio Apyr C APYrom 1 U3MEHAIOT pa3mep HUTWU. 3TO NpPUMepP XMMNYECKON
peakuumn.

M306paxeHue wosHo20 mamepuana Johnson & Johnson Dynacord™
Cm. 3amedsieHHoOe 8UOeO C WOBHbIM Mamepuasnom Dynacord™ Ha: https://youtu.be/L1u2UrtpTbM
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https://www.youtube.com/watch?v=L1u2UrtpTbM

NMo3Hakomutecb ¢ Xnoen Canmc, cneynanncTtom no
LLOBHbIM MaTepuanam*

*Mnagwmm yYe€HNKaM MOXKeET I'IOHaAO6I/ITbCﬂ NnoOMOLLUb B3POCbIX
ONnA NpoYTeHNA 3TOro pa3sgena.

C yero Havyanacb Bawa Kapbepa?

B yHMBepcuTeTe A n3yyana bnonornyeckme Hayku, n MHe
3TO OYeHb HpaBuocb. OgHAKO A He XoTeNa 3aHMMaTbCA
nccnegoBaHUAMU, M APYT NPeanoXun MHe paboTaTb C
MeANLNHCKMN YCTPOMCTBaMM, TaK Kak B 3TOn chepe
HayKa cBfA3aHa ¢ 6m3HecoM. Al Hauana paboTaTb B 3TON
OTpaCnu 1 HX pa3y He noxanena! 1 oueHb fOBONbHA
cBoel paboTon, N MHE HPABUTCA NPUMEHATb Ha
NpaKT1Ke Moo NoOOBb K 3HAHUAM U MHTEPEC K HayKe.

He mornm 6b1 Bbl pacckasaTtb 0 cBoell paboTe?

Al — meHepKep NO WOBHbIM MaTepuanam B BenukobputaHmnm, nostomy s
MOMOrato Hallemy OoTaeny Npofak pa3bupaTbCca C TEXHMYECKUMM BOMPOCaMM,
YyUYaCTBYIO B COBELLAHUAX XUPYProB 1 Jalo COBETbI O LWOBHbIX MaTepuranax u
coTpyaHunyecTse ¢ bonbHMLamMu. TakxKe A co3gana CTpaTernyeckmi naaH no
LOBHbIM MaTepuanam ana BennkobprtaHnm n oTBeyana 3a BbiNMyCK HOBbIX
nNpoayKToB. Ha AaHHbIN MOMEHT B MOV 06513aHHOCTY BXOAMUT paboTa ¢ niobbimu
MeOULMHCKMMN NPOJYKTaMK, @ He TOJNTbKO LLIBaMW, HO OHU BCe eLue ABNAITCA
Ba>KHOW COCTaBNALWEN MOel paboTbl.

Y10 Bam 6Gonblue Bcero HpaBUTCA B pabore B aTom cpepe?

Oco3HaBaTb, 4TO 1 paboTato B KOMMaHMM, CO3AatoLEN NPOAYKTbI, KOTOpble
AENCTBUTENBHO MOMOraloT NO60POTL pak, OCYLECTBAATL XUPYPruyeckmne
onepauynn, n36aBnATbCA 0 TPOMOOB B MO3ry YefioBeka Npu NHcynbre... A mory
elle JoNro Npoaomkatb. Mbl co3gaem NpoayKTbl, KOTOPblE MOMOraloT Bpayam
BbIMOJTHATb CBOIO PAbOTY, 1 BNOJIHE BEPOATHO, UTO CPEAM BaLUNX 3HAKOMbIX €CTb
yesioBek, KOTOPOMY Aefianu onepaLuio C MOMOLLbIO LWOBHbIX MaTepuranos J&J.

Kak xumnuyeckmne npoayKTbl 1 peakym cnoco6CTBYIOT 3aXKNBNEeHNI0?
CnHTeTMYeCKne LWOBHbIe MaTepurasbl NOABEPralTca rmaponnsy: npoLeccy,

BO BPeMA KOTOPOro MoneKy bl BOAbl B3aMOAENCTBYIOT C aTOMaMy LUOBHOTO
mMaTepuana, B Xofe Yero matepuasn nocteneHHo pacTeopaeTcA. bnarogapsa atomy
MeTOAY Mbl MOXKeM CO3[aBaTb LUBbI U3 MaTEPMaNoB, KOTOpPble paccacbiBalOTCA B
opraHmn3me gosnblue unm 6oictpee. Mbl genaem LWOBHbIE MaTepPKUasnbl C Pa3HbIMU
XMMNYECKNMIN COCTaBaMM, HAaNpuUmep, OANH — paccacbiBalOLMNCA 3a Bpems,
Heobxoanmoe AnA 3aXK1BNeHNs KoXn (OKoNo ogHOM Heaenw aAna 340p0OBOro
yesloBeka), M gpyrov — AnA MbllLbl OPIOWHON NONOCTU, KOTOPbI OCTAeTCA B
TKaHW B TeyeHune 6-8 Hefenb.
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NMNo3HakomuTecb ¢ BuBbeH JlaH, cneuynanncrom no
LWWOBHbIM MaTepuanam*

*Mnagwmm y4eHnKam MoXXeT NOHAaA00bMTbCA MOMOLLb B3POCbIX
ANA NPOYTEHNs 3TOro pasgena.

C yero Hayanacb Bawa Kapbepa?

MeHsa Bcerga nHTepecoBasa Hayka 1 MaTemaTuKa,
NMO3TOMY A NOCTYNWA B KONNIEOXK Ha NHXKEHEPHYIO
cneuranbHOCTb. Al n3yyana pasnuyHble npodeccun

BO BPeMs CTaKMPOBOK, MpoBoauna nabopaTopHble
nccnefoBaHVA 1 nocelana pasHble 3aHATUA, YTOObI
HalTK CBOe Npur3BaHue. B ntore A npurwna B KOMMNaHUIO
Johnson & Johnson B KauecTBe cTaxepa, MHe OYeHb
NOHpaBuiacb paboTa, 1, K CYaCTblo, A CMOr/Ia HavaTb :
CBOIO Kapbepy B KaUeCTBe UHXXeHepa Mo NCCNefoBaHNAM 1 pa3paboTKam.

He mornm 6b1 Bbl pacckasaTtb 0 cBoen pabore?

Mos KomaHga paboTaeT Haf, co3aaHNEM HOBbIX MeAULIMHCKUX YCTPOWCTB,
BKJTIOYAA XUpyprmyeckmne HATU. Mbl cneymanusnpyemca Ha pasinyHbix obnactax
3HaHWUN (KayecTBO, NPOM3BOACTBO, NCC/IeA0BAHNA 1 pa3paboTka U T. 4.), a
BMecTe Mbl pa3pabaTbiBaeM, CO34aeM, TECTUPYEM U NPOABUIAaEM NPOAYKLMIO

Ha pblHOK. OCO6eHHOCTM PaboTbl C LLOBHBLIMI MaTepranaMin BK/toYatoT Bbibop
NoAXoAALMX MAaTEPUANOB, OLIEHKY MeXaHNYeCKUX CBOMCTB 1 obecneyeHmne
6e3onacHOCTM 1 3¢ dEeKTUBHOCTYM LLOBHOFO MaTepurana.

Y10 Bam Gonblue Bcero HpaBuTCA B pabore B 3To cpepe?

A ntobnto paboTy NHXKEeHepa 3a TO, YTO MOXKHO PaboTaTb C Pa3HbIMU NIOAbMMU,
4yTOObI BOMIOTUTDL UAEI B XU3Hb. 340POBO, KOFAa MOXHO 06beANHUTD
TBOPYECTBO, HAaYKY 1 TEXHOSOMM, YTOObI CO3aTb YUTO-TO MOJIE3HOE.

Kak xuMmunueckvne npoayKTbl 1 peakuum cnoco6CcTBYIOT 3aXKNBNeHUNI0?
Bce 6uonornueckune GyHKLUK, BKNOYAA 3aXKNBIIEHME, MOXXHO CBECTM B
XVMUYECKUM peakumnsam. HekoTopble maTepuasibl MOTyT NoOYAUTb KNETKM K
BOCCTAHOBJIEHMIO 1 CNOCOOGCTBOBATb 3aXKMBJIEHWI0. [TOHMMaHKE XUMUYECKNX
peakLunin MOXeT MoMoUb Npu Bbibope MaTepurana B NpoLecce pa3paboTKu.
HekoTopble XumMnyeckmne BelecTBa MOryT Bbi3biBaTb 3aXKMBJIEHME, A ApYyrue
HaHeCTWn Bpef Npu NCNosb30BaHUN.

Kak xumumnyeckmne npogyKTbl 1 peakuum cnoco6CcTBYIOT 3aXKNBNeHNio?

Bbibop MaTepmrana s HanoXKeHns WBOB 3aBUCUT OT 0611aCTV NPUMEHEHUS.
LLloBHble MaTeprasnbl MOryT ObITb HaTypPaNbHbIMU UV CUHTETUYECKMMM,
paccacbIBaOWMUMUNCA WU HEPACCACbIBAOWNMUNCA. B KauecTBe LWOBHbIX
MaTepPUanoB UCMONb3YIOT CTab, WeJIK, MONN3CTEP U KoJnareH. A B LLOBHOM
HUTK Dynacord pake ncnonbsyetcs conb!

© 2020 Smithsonian Institution 6



Bonpocbl ana o6cyxpeHnsa Tembl

o

Y Koro-Hnbyab 6binn nopesbi? Komy-Hnbyab genanm
onepauuto? (MNpeactaBbTe CTArMBaHUE PaHbl.)
Komy-Hnbyab 13 Bac HaknaabliBanu WBbI?

Kak Bbl AymaeTe, 13-3a Yero LWOBHbI MaTepuan
Dynacord™ ctaHoBuTCA nnoTHee? [Noyemy 3To CBOMCTBO
BaXXHO A/1A LWOBHbIX MaTepunanos?

[laBaiTe NOCMOTPUM Ha 3TN N306paKeHNA MapmenagHbIX
YyepBAKOB. Bbl BUAMTE pasHnyy mexagy HUMn? Kak Bbl
AyMmaeTe, YeM OHU OTAnYaTCA?

C nomoLblo MapmenaaHbiX YepPBAKOB Mbl

cMofennpyem npumMep Toro, Kak LWOBHbIe MaTepuanbl
BCTYMAIOT B XMMNYECKMEe peakumnm, YTobbl MaumeHTbl
Bbl34OpaBNMBaNN.

MNowaroBble NHCTPYKLUN

(0]
(0]

Pasgennte yueHUMKOB Ha rpynnbl.

Kaxabln yUeHUK JONXKEH B3ATb 2 MapMenagHbiX

yepBAKa N 4 KycouKka KapTOHa 13 yNakoBKN 1U3-noj

MOJIOKa.

o O6BbACHUTE, YeM MapMeNaaHbIN YepPBAK MOXOX
Ha WOBHbIN MaTtepunan Dynacord™, KoTopbii
pearvpyeT Ha XMMnYyecKne BelecTsa B
OKpy»alolen cpefe, coeanHaa mexay cobon
ABa GparmeHTa TKaHu (B BUAe KapToHa oT
KOpOoOKK AN MONoKa).

YueHUKM JonXHbl caenaTb Heb6oblOe OTBEPCTHNE B

KaXJOM KyCO4YKe KapTOHa C MOMOLbio AblpOKOna nnu

HOXHWU,

YUeHUKN [OMKHbI HAanucaTb CBOU MHULMAbI Ha

OLHOW N3 KAPTOHOK M OTMETUTb ee BYKBON «A».

YUeHUKN [ONKHbl NPOTAHYTb O4HOM0 N3 YepPBAKOB

yepes LeHTpalibHble OTBEPCTUA ABYX KYCOUKOB

KapToHa.
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Measure distance between two
cardboard pieces

[r

o] NMonpocnTte yYUeHNKOB IMHENKON U3MEPUTb pacCcToAHUEe
MeXay ABYMA KyCKamu KapToHa Ha 060mMX KOHLax
MapMenagHoro yepsska. [lonpocnTe yueHMKOB 3anucaTb
paccToAHME Ha pa3faToOyHOM MaTepurane ansa yyeHnkos 1.

o] 3aTem YyYeHUKN NOBTOPAIOT Npeablayume warm co BTOPbIM
MapMenagHbiM YepBAKOM U BYMA OCTABLUMMUCA KYCKaMu
KapToHa. OHM JOMKHbI yKa3aTb CBOU MHULMANbI U OYKBY
«b» Ha OAHOM KyCOUKe KapTOoHa. YYEeHUKN 3anncbiBaloT
pe3ynbTaTbhl U3MEepPeHUn Mexxagy ABYMA KyCOUKaMu KapToOHa
B pa3daToOyHOM MaTepuane na yuyeHukos 1.

o) [ToaroToBbTE ABE MUCKW C BOAOW ANA MOAENen LWBOB
yUYeHMKOB. B ogHO MucKe gonxHa 6bITb Tennasa nnu
ropAyan Boga. B Bogy Hy»KHO 106aBUTb CONb TaK, YTOOLI
ee KpucTannbl NOKpbiBanu gHO Tapenku. Bo BTopon mucke
AOMXKHA O6bITb 0OblYHAA TennaAa NPoToYHaA Boda. [lomeTbTe
O4HY MUCKY Apnblkom «ConeHasa BoAa», BTOPYO —
«[lpoToyHan Boga».
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o NomecTnTe Mofenu WBOB B BUAE MapMenagHbIX
YepBAKOB C MAapPKUPOBKOW «A» B MUCKY C CONIEHON
BOZON, @ YePBAKOB C MAaPKNPOBKOMN «b» — B MNCKY C
NPOTOYHON BOLOWN.

o YctaHoBuTe Tanmep Ha 30-45 MUHYT.

o] [NloKa Bbl XAeTe, NONPOCUTE YyYEeHNKOB HanncaTb CBOU
NPOrHO3bl OTHOCUTENIbHO KaXXA0W MOAenu WBOB B
pa3gaTtoyHoOM matepuane anAa yyeHnkos 1. OHU Takxe
LOJKHbI ONMCaTb, Kakne n3MeHeHUA CBONCTB Moaenen
NPOn30NAZYT MPU MOrPy>KEHNU B KaXxay U3 MUCOK.

o] NonpocnTe yueHNKOB NOAeNNTbCA CBOMMU MPOrHO3amu
C K/TaCCOM. 3aTeM OHU BbIMONHAT 3afaHne B pa3gaTouyHOM
MaTepuane ona y4eHUKOB 2, rae onpenenaTt usMeHeHus
B CBOMCTBAX Pa3fINYHbIX 06 EKTOB MNOC/IE XMMNYECKON
peakyunn.

o] Korga yueHuKn 3anonHAT pa3gaToYvHbll MaTepuan ans
YUYEHUKOB 2, 3ajanTe NM cnegyioume Bonpochl:

o Bbl y>xe Habnoganun Kkakme-nmbo 13 3Tux XmMmnyeckunx
peakuun? Korpa 3to 6b110?

o Mo>keTe nun Bbl BCMOMHUTb XMUYECKNE peakLuum,
NnoXoXune Ha NpeacTaBfieHHble B pa3faTOYHOM
maTepuarne gna yuyeHUKos 2?7 Kakum 6bin 006beKT
A0 Xumnyeckom peakynun? Kakmum oH ctan nocne
XUMUYEeCKOn peakunmn?

o] [lo ncteyeHnn 3aJaHHOroO BpPEMEHU N3BNeKnTe
MapMesiafHbIX YePBAKOB 13 MUCOK C MOMOLLbIO 60MbLLION
NOXKN. YUEHUKN JOMXKHbI JOCTaTb CBOUX YEPBAKOB U
NOBTOPHO U3MEPUTb PACCTOAHME MeXAY ABYMA KyCOUKamMu
KapToHa. OHWN [OMKHbI BHECTU 3TU N3MEPEHUA B
pa3faToyHbI maTepuan anAa yyeHUKos 1.

o] 3aganTe cnegyiolme BONpocChI:

° Kakown WoB 13 MapmenagHoro YepBaka NPUTAHYI
[iBa KycouKa KapToHa 6nuxe gpyr K gpyry? Kak Bbl
AymaeTe, novyemy 3TO Npou3oLwso?

o Yem gBa mapmenagHbix YepBAKa OTNINYALOTCA ApYr
OT Apyra? Yem oHM OTAMYAIOTCA OT OObIYHOIO
MapmenagHoro yepsaka?
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CnoBapb

XumMmunueckas peakuma — BCTYMEHWE [ABYX BELECTB B PeaKLuio
APYF C APYroM, BbI3bIBalOLLEE N3MEHEHMA.

AnnHa — paccTosHMe OT OAHOro KOHLIA 06beKTa 0
MPOTNBOMONOXHOTO.

CBOMCTBO — XapaKTepPUCTNKA OObeKTa.
CTeXOK — OlHa NEeTNA HATU UM NPSXKMN.

LLoBHbIN MaTepuan — HUTb, KOTOPYIO NCNOMb3YIOT ANA CLUMBAHWA
yacteun Tena.

PaHa — TpaBMa Tesa, KoTopas 06blYHO COMPOBOXKAAETCA
pa3pbiBaMu KOXW.
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PasgaTtouHbin MaTepuan ans y4yeHnKosB 1

Ao XxuMmnueckon peakuymmn

OnuwunTe MapmeriagHbIX YHePBAKOB A0 XUMNYECKOUn peakuynn:

PaccTosiHne ans mapmenagHoro PaccTosHve Ana MmapmenagHoro
yepsAKa «A» yepBakKa «b»

Mocne xumunyeckonm peakumm

PacctoaHmne ans mapmenagHoro PacctoaHmne gna mapmenagHoro
uepBAKa «A» yepBskKa «b»

OnuwunTe MapmerniagHoro 4epBAkKa «A» nocne xmmmnyeckomn peakunn:

OnuwunTe MapmerniagHoro 4epBAkKa «b» nocne xummnyeckon peakunn:
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PasgaTtouHbIi MaTepuan gns y4eHNKoB 2

ST 0O6bEKTbI U3MEHUINCDH B pe3ynbraTte XUMNYECKon peakunn. OCMOTpI/ITe
NX 1 3anNnUwnTe, Yem oHn otnnyarTca. OTBETOB MOXKET ObITb HECKOJMbKO.

1. Abnoko pa3pesany Nononam 1 oCTaBUIN NieXaTb Ha OTKPbITOM BO3AyXe
BeCb AeHb. Kak nsmeHunocb 1610Ko?

2. MapmenagHoOro MULLKY MOMEeCTUIN B @MKOCTb C YKCYCOM. KaK nsameHunca
MULIKA?
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3. Cnnyky 3axkrnun. Kak nameHunacb cnnyka?

4. MweByto coay CMeLlanm C YKCYCoM

. Kak namenmnnacb nuiwieBana copga?

© 2020 Smithsonian Institution
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