CtBopeHHA 3D mopenen
aTOMiB M MOJIEKY
e/IeMeHTIB

MigrotyBana yyeHmua 11b Knacy
binoBoacbKo1 riMHasii

LLleBYeHKO YiaHa



JloauHa y 6yab-aKiK AiANbHOCTI NOCTIMHO KOPUCTYETbCS Moaensamu. it
rpatoTb irpallkamMm — 3MEHLUEHMMM KOMiSIMU peasibHUX 00 EKTIB.

Y noaanblIOMY KUTTi JIlOAU TAKOXK BUKOPMUCTOBYIOTb MOAENT — MaKeT
(NMpoEeKT) 6y AUHKY,

aBTOMO6iN, MOAENOBAHHSA OAArY Ta NaHAWAadTHOro AM3amHy.

MopentoBaHHA — Lie 0COBMBUM

nisHaBa/IbHMKU NpoLec, MeToA

TEOPETUYHOI O Ta NPAKTUYHOIO

OnocepeIKOBAHOro Mi3HaHHS, KoM

CYyO'eKT 3aMicTb 6e3nocepeiHbOro

00'eKTa Ni3HaHHA BUOMpPAE YU CTBOPIOE
CXOXMM i3 HUM JOMOMIKHUM
00'EKT-3aMiCHUK (MoAenNb), AOCNiAXKYE
MOro, a 306yTy iHOpMaLLito NeEpEeHOCUTb

Ha peaanMﬁ npeameT BUMBHEHHA.




Moaeni Ta iX BUau

Mogeni, AKi BUKOPUCTOBYIOTbCA B HayLi, noainAaiTbcA Ha Asi rpynu. Jo nepu
rpynu BiAHOCATbLCA BCi MaTepiasibHi npegMeTHi Mogeni, AKi iIMITYI0Tb CTPYKTYP
abo pyHKLUii 06 €KTa M 6e3nocepeHbo CpMMMaloTbCsa opraHaMum BiavyTTa. o
pYroi rpynu Hajaexartb 064YMCatoBa/ibHi Mogeni, AKi iCHYIOTb K BiAoOGparKeHHS

06 €KTiB, O HE MOXKYTb B6yTH 6e3nocepeiHbO CNPUMHATI 3a AO0MNOMOI 00
opraHis

BiA4yTTiB. OCHOBHi (PYHKLUIi, AKi BUKOHYIOTb MOAENi, Le:
~ - YCBiAOMNEHHA AiNCHOCTI;

= - CMiJIKyBaHHA;

~ - HAaBYaHHA 1 TPEHYBaAHHSA;

~ - IHCTpYMEHT ANA NpOrHo3yBaHHS;

~ - 3JJIMICHEHHSI EKCNEPUMEHTIB.



Oco61By posb B XiMil Bigirpae MonekynapHe mogentoBaHHA. Lle

CTapoJaBHi rPeKU NpUnNyCcTUIn, WO MaTepia CKNaJaeTbCA 3 aToMiB. Ane go XX
CTONITTA iCHYBaHHA aTOMIB i MONIEKY1 BY/10 A0 KiHUA He nigTBepaxeHo. Le
noB'A3aHo 3 pob6oTamum bopa Ta iHWKX i3mKiB, AKi NOKa3anu BXKe 6e3CyMHiIBHO,
O € aTOMM, i LLO € MONIEKY/IU. YiKe 0 cepeanHn XX CTONITTA nporpec oys
BEJIMYE3HUM. BKe BiAKpMAM CTPYKTYpPY 6ionoriyHmx monekyn, ctpyktypy AHK,
CTPYKTYPY 6aratbox 6ifiKiB. Y LieM Yac yxe 6ynu 3aknaeHi asu MOJIEKYNSPHOro
MoaentoBaHHA. [eplmMMmn MONEKYNAPHUMU MOAENICTaMM BYIN XiIMiKU, SKi
MaJlloBaIM CTPYKTYPY MONEeKYyn Ha nanepi. OgHaK Taka npocTta popmMa 3anmcy
4YaCcTO He MOXe JaTu MOHATTA Npo 6yA0BY MONIEKYIU (AK, HAaNpUKnag,
«emMnipuyHa» popmyna remorsiobiny - C3032H4816N7800872N780S8Fe4 -
[paKTWUYHO HiYOro He roBOpUTbL NPO MOro 6yA0BY)

[poTArom TpeTboi YBepTi XX CTONITTA CTPYKTYPY MONIEKY/T NepesaBasim
MPaKTMYHO BMK/IKOYHO 3a AOMOMOrO TaK 3BaHMX «(i3UYHMX Moaenen», To6To
OYKBaJIbHO «30Mpasin> MOJIEKY/Y B 36i/IblLLEHOMY MacCLUTa6i 3 BUKOPUCTAHHAM
Nigpy4YHMX matepianiB: NJ1acTMacoOBMX KYJIbOK, MiZHUX CTPUXKHIB i TOMY

noAaiobHoro.




XPOHOJ10riA PO3BUTKY MOJAE/IEU MONEKYN

Agtop (u) Pik | Texuonoris Onuc
Kenuep ~ YnakoBka chep,
1600 | cumeTpisi CHIKHHOK

Jlommiar 1861 | «Ilnocki» mamonkn | 300pakeHHsT aTOMIB 1 XIMIYHHX
3B'A3KIB 3a JIOTIOMOT OO
JNOTHYHHUX chep

Baut-I'opd 1874 | [Tamip TerpaeapuuHi Mojeni aTOMIB,
M0 TpPHU3BEIH O PO3BUTKY
cTepeoximii

Kopi, [Ilominr, | 1951 | Chepuuna  moaens | Teopiss XIMIYHONO pe30HAHCY,

Konryn (CPK- aToOMIB (MpornopuiiHo | po3pobieHa [ToniHarom, 1

Mo/1e1) aTOMapHUM pajJllyCciB) | BUIKpHTa  HHM  CTPYKTypa
OUIKOBOI @-criipajii B ICTOTHIMH
MIpl BH3HAYWIM YSABJICHHS PO
CTPYKTYpY 010MaKpoMOJIEKY.I

Kpuk 1 Yorcon | 1953 | «Ckenerna» wmojaens: | Jlsonaniorosa crpykrypa JJHK

HEBEJIUKI
3'e/IHaHI

ApOTY

aTOMH,
BIAPI3KaMH

Oyna posmmdpoBaHa 3aBASKH
HasiIBHOCTI SKICHOI'O

«KOHCTPYKTOpa»




[lepyTn, 1958 | Mozens enektponHoi | [lepmn  oTpuMaHi  cTpyKTypH
Kenapro IUIBHOCTI MOJIEKY.IH | OLTKOBHX MOIEKYJI - MIOTJIO0IHY
Oulka, cCckJeeHa 3|1 reMorioOiHy - mie He OyiaH
JICKUIBKOX [1apiB | HACTUILKH TOYHI, oo
Martepiany BH3HAYUTH TOYHE I0JIOKCHHS
OKPEMHX aTOMIB
Monekynspua | 1964 | Komn'totepauit MonekynspHa rpadika, Xxoua
rpagika JIHCTUICH OGarato B 4YOMYy 3aMIHHMJA

«}p13U4HI» MoOJenl MOJEKyl, €
B/IAJIMM 1X JIOTIOBHCHHSAM




Hanbinbll nowmpeHi npocTopoBi MoAeni

Monem

MacmrabHi (00'emHI,
HamBchepuyHi1) Moj1el
Crroapra (Space-filling model
—  «MOJeNb, IO 3alOBHIOE
npoctip»), calotte model -
MO/ICJIb-1IANIOYKH, CPK
(mepumi  JNTEepH  MPI3BHIL
ximikiB PoGepra Kopi, Jlinyca
[Tomura 1 Yonrepa Konryna).

XapaKTepHCTHKA

Ili wmozem BiroOpaxkaroTh
B3aEMHeE pO3TallyBaHHS
aToMIB, e(EeKTHBHI PO3MIPH
aTOMIB B macimrabax
NPONOPILIHHUX peaJlbHUM, B
JIesIKIi MIpl BaJIeHTHI KYTH Ta
1HIIe, aje He BIoOpaxawTb

CJICKTPOHHY CTPYKTYpY
MO/ICJIbOBAHHX 3'€/IHAHb.

I]lm(na,n

w®

CtpyKTypHI (kapkacH1)
mojen, moaem [peiiainra

Ha Biaminy Bix CPK, He
BPaxOBYIOTh 00'eMHICTB
atoMiB. Taki Mojeni 3pyuHi
JUIS  BI3yali3amii  CKJIAJHHX
CTPYKTYp THITy O10M0J1IMEpIB.

X




| CTpykTypHI (kapkacHi) | Ha Bymuy Bia CPK, He |
moaen, mogem [lpeiiiara BPaxoBYIOTh 00'eMHICTB
atomiB. Taxki mozem 3pyuHi
AU BI3yamzamll  CKIaJHHX
CTPYKTYp THITy OlononiMepis.
Kynectpuxkuesi Mojenl, | moAIbHI 31 CKEJCTHHMH
mozaen [lerpec MO/ICJIAMH, € IX PI3HOBHJIOM.
CrpiukoBi  moaem,  abo | [lokasyiors YKJIa/JaHHA
CTPIYMKOBI JlarpamMu MONIMEPHOrO  JaHIIOra B
NpoCTOpI.
['noGynapui moaeni BinoGpaxaiors 3arajibHy
hopmy MOJICKYJIH Oe3
aeramzamii | CTPYKTYpH  J10

PIBHR OKPEMHX aTOMIB

OpGiranbui moaesni

BiroOpaxkaiote  C/ICKTPOHHY

CTPYKTYPY MOCILOBAHMX
3 c/IHAHb BUUMOBIAHO  J10
CYMacHMX, 3aCHOBAHHMX Ha

KBAHTOBII MEXaHILL YRBICHb




LlikaBa icTopia BigKpuTTA anbda-cnipasibHOT CTPYKTYpU
6inka. Bigommn ximik JlamHyc MoniHr B ogHOMY 3
BiZeo3anuciB po3noBsiB, WO 3axXBOpPiB i /iexaB yaomMa 3
}KaxJIMBOK HEXUTTIO i YUMTaB AETEKTMBMU. Y SKMMCb
MOMEHT MOMY Lie Habpuano, BiH B3B IMCTOK i No4aB
MaJloBaTH MoainenTUMAHUM NaHuor 6isKiB i a NOTiM
BMPilLMB LEN NIMCTOK 3roptaTth. | TYyT MOMy cTaso
OYEeBMAHO, WO OCb BOHA - asibda-crnipa/ib - CaMe TakMMm
YMHOM JTaHUIOI 32 AOMNOMOro BOAHEBMX 3B'A3KIB
YTBOPIOE Cripa/ib BTOPUHHOT CTPYKTYpM. Llen npuknaa
JOBOAUTDL, WO MOJEJIIOBAHHA € COCOOOM HAYKOBOIO
Ni3HaHHA i JonoMarae poomuTH HayKoOBi BIiAKPUTTA.
CtBOpeHHA moaenen 6inka, AHK, dynepeny 6yno
BMCOKO OLiHEHO HAYKOBOK CMiJIbHOTO 11X aBTopu /.
Noninr, A. BatcoH, ®. Kpik, P.CMoni Ta 6araTo iHLWMX
HaropoXyBaJiMCb 3a CBOI BiAKpUTTA HobGeniBCbKO
npemielo.




BMCHOBOK

Tpeba nam’ataTH, WO Oyab-AKa MoAeNIb MONIEKYIU - e abCTpakLis, AKY He

CNif cnpMMMaT abCoNOTHO BYKBAIbHO SIK peasibHy MOJIEKYTY.

MoaentoBaHHA MONIEKY/T MOXXHA BUKOHYBATU 3a AOMOMOrol cneliajibHUX

HabopiB, asne, Ha Xa/b, iX BapTiCTb AOCUTb BesMKa (Habip aToMiB AnAa CKnagaHHS
06’ eMHUX Moaenen monekyn (nabopatopHum) - 1134 rpH.)

CTBOpIOOYM MOAeNi BIaCHOPYY, YYHI NiAKPIiNAKTb CBOT TEOPETUYHI

3HAHHA NPAKTUYHUMM AiAMU, MAKOTb MOXJIMBICTb BiAYYTU pyKaMM LINAX
Mi3HaHHA, NOCMJIIOIYM NpoLEC Mi3HaHHA eMOLiMHO, 06pPa3HOD i CEHCOPHOID
nam’aTTio. MeToa MoaentoBaHHA e(PEKTUBHO pO3BUBAE 0OPa3HE MUCIIEHHS YYHS,
E€MOLIIMHO-MOpaJibHY cepy MOro 0COBMCTOCTi, CTUMYJIIOE A0 caMopedIeKCiT i
CaMONi3HAHHA, CAMOPO3KPMTTA TBOPYMX 3i6HOCTEMN i LiHHICHOrO CTaBNEHHSA A0
CBiTY, CNPUAE PO3BUTKY OCOBUCTMX i coliaibHUX HABUYOK Ta (POPMYBaHHIO

HaBMYOK HayKOBOI npadi.




