paBuIibHble OUrypbl 1 Ter

BoinonHuna: benenkosa Onbra
AnekcaHgpoBHa



ToyHee No3HaKOMUTLCA
C NOHATMEM MpaBUsibHblE
MHOIOrpaHHMKWN.

Y3HaTb UX 3Ha4YeHue
B OOblIOEHHOW XXWU3HW.

[Mo3HakomMUTbCHA
C UHopMaLmen.

[MpoaHanun3nposaThb ee.

Hanuncatb pedepar.

3awunTunTb €ero.







[lpaBuUnbHbIE MHOTOrPaHHUKN K
Hay4Hble PaKThl.

* [lpaBunbHLIX MHOrorpaHHnkoB Bcero [NATh! Cama
npupoaa noackasana nudgaropenam dopmy
NPaBUIIbHbLIX TEM: KpUCTarnsbl NOBapeHHON CONU UMELOT
doopmy Kyba, KpucTansbl KBacLOB OKTasapa, a
KpuUcTanmbl NnUMpuUTa — goaexkasgpa.

« OOHako BaXkHewnLlee CBOUCTBO BblIMyKMbIX
MHOrorpaHHMKOB ObIfi0 YCTAaHOBIEHO fNLb B cepeanHe
18 Beka TeopemMon Iunnepa: BO BCAKOM BbIMYKNOM
MHOrorpaHHuKe 4mcro BepLlumrH (L) nmoc Yncro rpaHeu
(M) muHyc yncno pebep (N) ectb BennMymHa nocTtosdHHas
paBHasa OBYM:

L+M-N=2



Yucio BepiuH,

Yucno pedep,

L N

4 6
8 (OKTO) 6 12
20 (uxocwm) 12 30
6 (rekca) 8 12
20 30




Hay4Hble chaHTas3um 1 npaBuUnbHbIE

MHOIOIrpaHHUKM.

e MIHOI O PAHHMUK - reomeTpunyeckoe Teno,
OrpaHN4YeHHOE CO BCEX CTOPOH MITOCKNMMU
MHOrOYyrofibHUKamm, HasblBaemMbIiMU rpaHAMU. CTOPOHBI
rPaHEN Ha3bIBalOTCA pedbpamm MHOrorpaHHuKa, a KOHUbI
pebep - BeEpLUMHAMN MHOrorpaHHuka. Hm ogHu
reOMETPUYECKME TeNa He obnaaatoT Taknum
COBEPLUEHCTBOM M KpacoTOW, KaK npaBuUnbHbIE
MHOrorpaHHuKK. "lNpaBunnbHbIX MHOTOrpPaHHUKOB
BbI3bIBaloLLEe Mano, - Hanucan korga-Tto J1. Kspponn, - HO
9TOT BECbMa CKPOMHbIV MO YNCIIEHHOCTUN OTPAL CyMEr
npobpaTtbcsa B camble ryOuHbI pasfiMyHbiX HayK".



















S O b O e Be N M



MucTtuka INATWN npaBuUnbHbIX
MHOIOrpaHHMKOB.

e [lnaToH cuuTan, YTo MMUP CTPOUTCA U3 YETbIPEX "CTUXUIA'
- OrH4, 3eMn, Bo3ayxa v BoAbl, @ aTOMbl 3TUX «CTUXUIK"
UMEIOT POPMY YETbIPEX MPaBUNbHBLIX MHOrOrpaHHMKOB.
ATak, TeTpasgp oNinueTBOPSAN OroHb, MOCKOSIbKY €ro
BEpLUMHA YCTpeMIleHa BBEPX, KaK Yy pa3ropeBLUerocs
NfaMeHN; NKocasap — Kak camMbli 00TeKaeMbli — BOAY,;
Ky6 — camasa yctonumsas us ouryp — 3emMmrito, a oktasgp
— BO3ayX. B Halle BpemMs 3Ty cMCTEMY MOXHO CPaBHUTL
C YETbIPbMSA COCTOAHNAMU BeLLeCcTBa — TBeEPAbIM,
XUOKNUM, ra3o06pasHbiM U nnasMeHHbIM. [1ATbIn
MHOrorpaHHuK - gogekasap - sonsiowian B cebe «Bce
cyLuee", cMmBoin3npoBan BeCb MUpP 1 NodymTancsd
[MaBHEULLUM,



Teopun o Kpuctannax.

e Kpuctannbl npaBuUibHOU reoMeTpmny4eckon dopmbl
BCTpe4vatloTca B npupoae peagko. CoBMeECTHOE AEUCTBUE
Takux HebnaronpusaTHbIX akTopoB, KakK KornebdbaHus
TEeMnepaTypbl, TECHOE OKPYyXeHne coceaHUMmn TBepabiMu
Tenamu, He NO3BOMAIT pacTyLLeMY KpucTtansny npmobpecTu
XapakTepHyto ans Hero goopmy. Kpome TOro, aHaymtesribHas
YacTb KpUCTanoB, MMEBLUMX B AarieKOM NpoLUsioM
COBEPLLUEHHYIO OrpaHKy, ycnena yTpaTtuTb ee noA
OEWUCTBUEM BOAbI, BETPA, TPEHUA O Apyrve TBepAdble Tena.
Tak, MHOrne okpyrrnble npo3padHble 3epHa, KOTOPble MOXXHO
HanTn B NPUOPEXHOM recke, ABMAITCA KpucTannamu
KBapua, NUmnBLLUNMUNCA FpaHen B pesynbrarte ANUTENbHOro

TPEHWA Opyr o Apyra.



[unoTtesa o sape 3eMnu.

* Wpewu lNndparopa, lNnatoHa, Kennepa o cBsA3u npaBuiibHbIX MHOFOrpaHHMKOB C
FAPMOHWYHbLIM YCTPOWCTBOM MUpa 1 B Hallle BPEMsi HaLLNy CBOE NPOAOIKEHNE
B MHTEPECHOW Hay4YHOW rmnoTtese, KOTopyto BHavarsne 80-X IT. BbiCKasanu
MOCKOBCKUNE UHXeHepb! B. I\/IapKOB n B.Mopo3soB. OHM cunTaloT, 4YTO S4P0
3emMIin UMEeT hopMy M CBOWCTBA pacTyLWEero Kpucrtanna. OKa3b|Ba+0Lu,ero
BO34EUCTBME Ha pa3BUTNE BCEX NPUPOLHbLIX NPOLECCOB, UOYLLNX Ha NiaHeTe.
Jlyun atoro Kpucrtanna, a TouHee, ero cMroBoe nose, odycroBnMBaroT
MKoCasapo-aoaekasgpoByto CTPYKTypy 3emnun. OHa NosBNSETCA B TOM, YTO B
3eMHOW KOpe Kak Obl MoCcTynatoT NPOEKLUMN BMUCAHHbBIX B 3€MHOWN LWap
NpPaBUSIbHbLIX MHOrOrpaHHUKOB: MKOcasgpa v gogekasaapa.

* MHorue 3anexm nonesHbIX MCKonaeMbiX TAHYTCA BAONb MKOCa3apo-
OOOEeKasapoBON CETKU; 62 BEPLUMHLI U cepeanHbl pebep MHOrorpaHHUKOB,
Ha3blBaeMbIX aBTOpamMu y3namu, obnagatoTt psagomMm cneundmnyecknx CBOUCTB,
NO3BONSAKOLLNX OOBACHUTL HEKOTOPLIE HEMOHATHLIE ABNEHUS. 30€ECh
pacnonararTca odarm gpeBHeENLLNX KynbTyp 1 umBmunnsauun: lNepy, CeBepHas
MoHronus, Mantn un gpyrue. B aTux Todkax HabnogarTca MakCUMyMbl U
MUHUMYMblI aTMOCPEpPHOro gaBreHuns, rmraHTckue 3aBuxpeHmna MunpoBsoro
okeaHa. B atux y3nax HaxogaTtcs o3epo Jlox-Hecc, bepmyackun TpeyronbHUK.
HanbHenwmne nccrnegosaHns 3emMrnun, BO3MOXHO, onpeaensaeTr OTHOLWEHNE K 3TOU
Hay4YHOW rmnoTtese, B KOTOPOW, Kak BUOHO, NMpaBusibHble MHOrOrPaHHUKN
3aHMUMalT BaXXHOE MeCTO.



[TpaBubHble MHOTOrPaHHMKN B
npupoae.

[NpaBunbHbIE MHOTOrpaHHUKM BCTPEYAOTCA U B XKMBOW NpUpoae.
Hanpumep, ckenet ogHOKNETOYHOro opraHmama eogapum no
doopme HanoMMHaEeT nkocaaap.

HTEpPECHO, YTO MKOCasap okasancs B LeHTpe BHUMMaHus 61uonoros
B UX Cnopax OTHOCUTENBHO POpMbl HEKOTOPbLIX BUpPYCOB. Bupyc He
MOXET ObITb COBEPLUEHHO KPYrIbIM, Kak cuMTanoch paHbLie. [ns L
TOro 4Ytobbl onpeaenuTb ero dgopmy, 6panu pasHbie MHOTOrPaHHUKMK, AN
HanpaBnsan Ha HUX CBET Mo TEMU Xe yriamMu, YTO 1 NOTOK atomMa

Ha Bupyc. Oka3anock, YTO TONbLKO OAUH MHOFOrPaHHUK AaeT TOYHO

TaKylo XXe TEHb - MKocaap.

[lpaBusibHbIE MHOMOrpaHHWKKM - camble BbirogHble ourypbl. U
npupoda 3TUM LUMPOKO Nosib3yeTcs. [loaTBepXXAeHNEM TOro CIYXXUT .~ 1~ -
dpopma HEKOTOpPLIX KpUCTarnsioB. B3aTb XoTb Obl NOBapeHHYHO COrlb,
©e3 koTopon Mbl He MOXXeM 060NTUCL. MI3BECTHO, YTO OHa XOPOLLIO
pacTBopuMa B BOAE, CITY>KUT NPOBOLHNKOM 3I1EKTPUYECKOro ToKa. A
Kpuctannel noBapeHHou conun (NaCl) umetotr popmy kyoa. 1% 4

[lpn NnponsBoACTBE antOMUHUSA NOSMb3YTCA antoOMUHNEBO- A 7
KanbumeBbiMu kBacuamu (K[AI(SO4)2] . 12H20), moHokpucTann
KOTOPbIN MMeEeT bopMy NMpaBUIiIbHOIO OKTasgpa. / o e

[Tony4yeHne cepHo KNCMOThI, Xernes3a, 0CoObIX COPTOB LlEeMEeHTa He
obxoantca 6e3 cepHuctoro konvyegaHa (FeS). Kpuctannbel atoro
XUMNYECKOrO BELLIECTBA MMEOT hopMy Aoaekasapa.

Wtak, Gnarogaps npaBunbHbIM MHOMOrpaHHMKaM OTKPbIBAOTCS He
TONbKO YAMBUTENbHbIE CBOMCTBA reOMETPUYECKUX pUryp, HO 1 NyTU
MNO3HAHUSA NPUPOAHOWN FrapPMOHUMN.







« [1ns TOro, YTo6bl BLIACHUTL, NOYEMY MYena
CTPOUT COThbl, NEPNEHANKYIIIPHOE CEeYEeHne
KOTOPbIX €CTb NPaBUIIbHbIN LLIECTUYTOSTbHUK, 8 HE
NPaBUNbHbIV TPEYronbHUK UNN KBaapaT, PeLunM
A1 9TOro NpUBEOEHHYIO HUXKY 3agavy.

e 3anaya. [laHbl Tpn paBHOBENMKME OPYr APYrY
dourypbl - NpaBubHLIN TPEYroNibHUK, KBagpaT U
NpaBUNbHbLIN WeCcTUyronbHUK. Kakaa n3 gaHHbIX
douryp UMeeT HanMeHbLUNX NepPUMETP?

* Mbl BUOUM, YTO U3 TpeX NpaBUNbHbIX
MHOIOYrofibHMKOB C OAMHAKOBOW NowagbHo
HauMeHbLUNN NeEPUMETP UMEET NnpaBUlbHbIN
LLIECTNYTONbHUK, Myapble n4yenbl 9KOHOMAT BOCK
N BpeMA O NOCTPOEHUA COT.




3akiro4yeHue.

[MpaBuribHLIE MHOTOrpPaHHWKM Ha NPOTSXXEHUN BCEN NCTOPUN YENOBEYECTBA HE
fnepecTtaBann BOCXMLLATb NbITNMUBbIE YMbl CAMMETPUEN, MYOPOCTbIO U
COBepLUEHCTBOM cBoux cbopm. JleoHapao aa BuHum niobun mactepuTb Kapkachl
NpPaBUNbHbIX TN U NPENOAHOCUTbL UX B Jap 3HATHbIM 0cobam, BO3MOXHO,
NblTadCb Taknm obpa3om NpModLLUTL CUMNBbHBIX MUpa cero K dnnocogckmum
Pa3MBbILLSTIEHNSAM O KPacoTe BEYHbIX UCTUH.

Ho Ha naTu npaBUNbHbIX TeNax UCTOPUA MHOITOrpaHHUKOB HE OCTaHOBUSIACH.
Bcnea 3a npaBunbHbIMU Teniamu NnaToHa Obinin OTKPbITEI NONyNpaBUbHbIE
Tena ApxmmMmena, rpaHu KOTOPbIX COCTaBEHbI N3 NPaBUIbHbIX PaBHbIX
MHOrOYrosfibHMKOB HECKOJTbKO BMOOB, MPUYEM B KaXJ0OW BEPLUNHE CXOAUTCHA OAHO
1 TO e YNCIO OANHAKOBLIX rpaHEN B OANHAKOBOM MopsiAke U MHOrorpaHHbIe
YITbl IPU BEPLUMHAX paBHbl. 3aMeTuM, 4YTo Tena Apxumeaa MoryT ObITb
fonyyeHbl N3 CoOoTBETCTBYOWMX Ten [MnaTtoHa CHATUEM paBHbLIX oacok. Ter
Apxumena Bcero 13. J1tobonbITHO, YTO BO BTOPOW nosioBMHE XX B. ObIfO
OOHapyXeHo eLle ogHo Teno Apxnmeaa nceBaoopoMOoKyOooKTasap, KOTopoe
HE MOXET ObITb MNOTy4eHO NyTEM OAHOTUMNHBLIX ycevyeHneM Tena lNnatoHa u
noaromy B TedeHne 2000 net octaBasniocb HesaMeYeHHbIM.

A BCce-Takm 3HaKOMCTBO C MHOrorpaHHMKaMmn s COBETYH0 HadaTb ¢ «Havany
EBknuaa, nbo, kak ckaszan Anbbept SUHLWITENH, « TOT HE POXAeH Angd
TEOPETUYECKNX UccneaoBaHnii. Kto B MONoaocTu He BOCXULLANCSH 3TUM
TBOPEHNEM Y.



Cnacnoo 3a BHUMmaHue!




