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Significant progress in obtaining and investigating thin metallic films, achieved in the late XX century, led to
the discovery of a whole series of new phenomena, the study of which remains relevant at the present time. Technology
development made it possible to synthesize completely new multicomponent materials with properties. In this case, a
number of unique physical phenomena arise, such as a spin-dependent scattering of conduction electrons, an indirect
exchange coupling, surface magnetic anisotropy. Transformations of magnetic and magnetoresistive properties in
layered structures in are largely due to the indirect exchange relationship that arises between the finer and oscillates
with a change in the thickness of the nonmagnetic interlayer.

PET (polyethylene terephthalate, better known as PET or lavsan) is a complex thermoplastic polyester of
terephthalic acid and ethylene glycol. According to its physical properties, it is a solid. PET has good heat resistance in
the temperature range from -40 °C to +200 °C. A small water absorption causes a high stability of properties and sizes
of products. Products made of PET are resistant to shock and cracking, and can operate at temperatures up to + 70 °C.
PET is resistant to dilute acids, oils, alcohols, mineral salts and most organic compounds, with the exception of strong
alkalis and some solvents. PET minimally adsorbs odors and exhibits the properties of a good gas barrier.

Interaction mechanisms of thin films ferromagnetic metals (Fe, Co, Ni) with a polyethyleneterephthalate (PET)
as subsrate was study based on the analysis of IR absorption spectra.

It is shown that between these films and the substrate, both chemical and magnetic interactions occur, leading
to a shift and splitting of the IR absorption bands of the polymer. The chemical interaction of metal atoms occurs
mainly with carbonyl C = O, carboxylic COOH, hydroxyl OH and C - O molecular groups of the polymer containing
oxygen. The magnetic interaction of ferromagnetic metals (Fe, Co, Ni) arises from the diamagnetic properties of PET
molecular groups.

Key words: interaction, thin films, PET, ferromagnetic metals (Fe, Co, Ni), reverse Zeeman effect,
magnetoactivity.

Mexanu3M B3auMo/1eiicTBUSI TOHKHX IJIEHOK rpynmnbl :xkejie3a Fe, Co, Ni ¢
MO/IJI0KKOM M3 MoJIMITHIIeHTepedTanaTa

K.O. [anosain, A.M. Kacymos, I'.B. Jlamxkapés

Hucmumym npodnem mamepuanogeoenus HAH Yrkpaunor um. U. M. @panyesuua

MeTo0M DJIEKTPOHHO — JIy4eBOTO MCIAPESHHS Ha MOJMMEPHOH MOMIOKKe OBUTH BBIPAIICHBI TOHKHE IUIEHKH
MetauioB rpymmbl xene3a Fe, Co, Ni B mmamazone tommuH (20-80 um). Metogom MK — cnexrtpockommu ObLIO
WCCIIeIOBAaHO TposiBeHNe B AaHbIXx HaHocTpykrypax (Fe, Co, Ni) / [I9T addexra 3eemana (M3irydeHHe aToOMOB U
HMOHOB, BO3HHUKAIOIIETO IPHU Iepexojax MEXIy OJU3KUMH YPOBHSAMH SHEPruM) IMOJA BIMSHHEM MAarHUTHOTO MOJIS
Halps>KEHHOCTBHIO 2k0n 663 HEro. C}IeﬂaHbI BBIBO/JIbI O BIIMSIHUHW OCAXXJICHHOI'O MCTaJljia, BIUMAHUHU MAariHuTHOI'O IOJIA U
€ro HarpaBJeHHOCTH.

Beenenue [1], TpaaMUMOHHO CBSI3aHO C  HCIIOJIB30BAHHEM
MTOJUTOKEK Ha OCHOBE HEOPraHMYECKHX MaTepHaJoB.

MHoroo6pa3Hoe MPUMEHEHHE TOHKHX IUIEHOK OnHako, TOSABIEHHE B TMOCIHEAHUE TOABI THOKHX
MetaiioB rpynmsl kemeza Fe, Co, Ni, a Taroke SNEKTPOHHBIX ~ W3CMHHA  (IKPAaHOB,  CBETSIIUXCS
COCIMHEHNI Ha X OCHOBE, HAIPHUMEP, B CIIMHTPOHHUKE maHeneil [2]), Ha OCHOBE IONUMEPHBIX ITOMIIOKEK
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MTOKa3bIBACT MEPCIIEKTUBHOCTh IPUMEHEHHUS M JaHHBIX
MOJIEKYIISIPDHBIX ~coeAnHeHWH. [lpu wcmons30BaHUA
TTOTMMEPOB B KAYECTBE IMOJUIOKEK IS TOHKHUX TUIEHOK
(heppOMarHUTHBIX METAJUIOB 00S3aTENBFHBIM YCIOBHEM
ABIISICTCA 3HAHHWE MEXAHW3MOB MX B3aHMOJIEHCTBHA U
B3aMMHOTO BIIMSHUS Ha CBOWCTBA APYT APYTa.

B Hacrosimeit pabote mocraBieHa 3agavya
OMpPENCICHUST MEXaHH3MOB B3aHMMOACHUCTBHS MEKIY
toukumu miaéakamu Fe, Co, Ni u mnomumepHoOU
MMOJUIOKKOW HAa OCHOBE NOJHATIIICHTepedTanara
(II9T). TIDT sBnsiercst COBPEMEHHBIM, LIMPOKO
HCHONB3YIOMMMCS B PA3MUYHBIX OONACTAX TEXHUKH,
MoIMMepoM  Onaromaps HAJIMYHAIO —IEJoro  psina
MOJIE3HBIX  CBOMCTB:  XMMMYECKOH  HMHEPTHOCTH,
NPOYHOCTH W T'MOKOCTH, BBICOKOH Temmeparype
pa3sMATICHUS (254 °C), 3HAYUTEITHHOMY
ko3 dunueHTy TEPMHUYECKOTO pacuIupeHust
(6,55-10* K'") u mpospaunocteio (88 —90 %) [3, 4].
CymMMma Takux KadyecTB JejaeT ero BechMa
MONXOSIIAM  JUI1  WCIONB30BaHUS B  KadecTBE
TTOITOKKH.

YciaoBus 3kcnepumMeHTa

JIst JOCTHKEHHMST TOCTaBACHHOW MLeTH OBLIH
UCTIONB30BaHBl  Tpo3payHble  IuacTuHku 10T
tonuuHoN 0,1 MM ¢ OZHOCTOPOHHE OCAXACHHBIMHU Ha
HUX 3JICKTPOHHO-TYYEBBIM UCTIAPEHHEM IIPH YCIOBHAX:
v =15 am/mun, p = 5-107 Ila, t = 20 °C mnéuxamu Fe,
Co, Ni. TonmmHa NOIYYEHHBIX IUIEHOK METaJIIOB
BapbHpoBaiack B mpenenax (20 — 80) HM u m3MepsuIach
METOJIOM HHTEP(PEPEHIIHOHHOW MUKPOCKOITHH.

Boutn  mccienoBaHBl  CHIEKTPHI  MPOIYCKAaHUS
T(A) oopasmoB Fe, Co, NV/IIDT B chexkTpaabHOI
obmactu  A=2-+25mkm (v=5000-400cm!) B
OTCYTCTBUM M TpU BO3AEHCTBUHM  IOCTOSIHHOTO
BHEIIIHET0 MarHUTHOTO MOJI HAIPSXKEHHOCTBIO 2 KO, a
TaKkXKe 3aBHCHMOCTh TIPOITYCKaHHWS HWMH BHIAMOTO
cBeta (A =480 HM) oT TemrepaTypsl OMTOKKA T(t) B
muarazoHe (20 — 60) °C, nexarieM HIDKE TeMITepaTypsl
pasMsardeHus nosnuMepa. M3mepeHue temnepaTypHOU
3apucuMocTH T(t) mpoBoauIock B Bakyyme 5-107 Ila.

Pe3ysabTaThl u 00Cy:KIeHHE

Ha pucynke 1 mnpexacraBieHa CTpyKTypHas
¢opmyna II9T wu Bxomsmme B e€¢ COCTaB
MOJIEKYJISIpHBIE TPYIIIbI [4].

N3 ananuza UK — criekTpoB AaHHOTO monuMepa
BUIHO, YTO HaHeceHWe Ha NOomIoxkky I[1OT ToHkmx

HO-CH;CH {0O-C-

MICHOK  (EepPOMATHUTHBIX  METAJUIOB  Jake B
OTCYTCTBUHM BHEITHETO MArHUTHOTO TIOJIS, BBI3BIBACT
M3MCHEHHE YACTOTHI MOTJIOMICHUS €ro MOJEKYJISPHBIX
rpymm (tabn. 1). OtHecenue monoc mornomenus [19T
K XapakTepHBIM KOJIEOAHUSM €ro MOJEKYJISIPHBIX
TPYTII TIpOBeAeHO coriacHo [5]. Ommbka onpeneneHns
TIOJI0KEHHS TIOJIOCHI MOTIJIOIIEHHs COCTaBIseT £2 cM™.

Kak BugHo u3 Tabmmupsl 1, ocaxkaeHue IIEHOK
Fe, Co, Ni nHa mnoBepxHocts [IDT mnpuBoaAuUT K
CMCIICHHUIO II0JIOCH TOTJIOMCHHUS Je(hOPMAIIMOHHBIX
kostebannii kapoormtbHOH rpymmsl C = O ¢ gacToToi
530 cm’!. KomeGaHus Takoro Tuma CBS3aHBI C
MIEPUOANIECKIM H3MEHEHHEM YIJla MEXOy CBSI3SIMH
[6]. dns Fe na6bmronaerca casur g0 520 em™ mng Co —
515 em! u gna Ni — 510 cm!. VBenuuenue cuasura
gyacToThl mpu nepexoze oT Fe k Co u Ni MoxeT ObITh
CBSI3aHO C YMEHBIICHHEM paJUyCOB aTOMOB B 3TOM
pany, coorBercTBeHHO oT 1,27 k 1,26 u 1,24 A [7]. D10
CrocoOCTBYET OONBIIEMY CONMKEHUIO aTOMOB METajlia
¢ rpymmoii C=0 u 0Oojee CHIBHOMY H3MCHCHHUIO
nedopManMoOHHBIX KonebaHui. Bo3aMoOXHO BIIMSHHAC HA
CABWT JNaHHOW TOJIOCHI M YBEJIWYCHHS MAacChl aTOMOB
MeTauioB. TakuM 00pa3oM, MOXHO TIPENNOIOKHTD,
YTO CMENICHHE [MOJIOCHI MOTJIOUIEHUS  SIBISIETCS
CBUJIETENILCTBOM O B3aUMOJICHCTBUU aTOMOB METaJljia C
atomamu rpynnsl C =0, Haubojice AaKTHBHBIM B
KOTOPOH SIBISETCS KHCIOPOJ. BhIcokas XuMudeckas
AKTUBHOCTh KHCJIOpOo/a B 3TOH rpymie
MOATBEPKAAETCS TUTEPATYPHBIMHU JaHHBIMH [8].

Juss MasTHUKOBBIX KoneOaumit rpymmbl CHa,
KOTOpBIE CBS3aHBI C M3MEHEHUSMH BAJICHTHBIX YTIIOB
Mexay cBmsiMu C - H ¥ COOTBETCTBYIOMIMX MOJOCE
nornomenus 900 cm’!, Hanmuune mnéHok Fe u Co Ha
noBepxHocth [IDT K cMemeHWI0O HE MNPUBOJUT.
HeGonpmmoi casur 1o 890 cm™! HabmomaeTcs TOIBKO B
npucyTcTBUM IUIEHOK Ni. To ecTh ¢ naHHOHM Tpynmoi
ATOMBI METAJUTOB B3aMOICHCTBYIOT CIIa0o0.

Banentaeile  komebanmss  rpymmel C—O,
OTBEUAIOIIME 33 W3MCHEHHE MIUHBI CBS3H MEKIY
aTOMaMHM, COOTBETCTBYIOT IoJioce moriomenus 990
cml. lyist 5TOM 1OIOCH B IPHCYTCTBUM INIEHOK Fe u Ni
cMenieHne Habmomaercs 10 980 cm™!, B To Bpems, Kak
Ju1st Co OHO OTCYTCTBYET.

Banenrtusie KoJieOaHus apOMaTHUYECKOTO
KOJbIa €  molmocoi  mormomenus 1570 cm!
nperepnepaioT cMemenue: 11 Co 1o 1580 em™!, a ana
Ni mpouCcXomuT pacuieryiecHne Ha aBe TmoJockl: 1510 u
1580 cm!. JIns mneHok Fe caBura momochl He
Ha0IOaeTcsl, MO-BUANMOMY, BCICICTBHE OTCYTCTBUS
B3aMMOJICHCTBHS JKeJe3a ¢ apOMAaTHIECKUM KOJIBIIOM.

O O
| |

-C-0-CH5CH;|OH

Puc. 1. CtpykrypHas popmyia noausTuiaeHTepedranaTa
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Tabmuma 1.

YacToTa MAaKCHIMyMOB TIOTJIOIIEHUS MOJICKYIIAPHBIX Tpymil yuctoro [19T u ¢ HaHECEHHBIMU Ha €ro IIOBEPXHOCTh
miéakamu Fe, Co, Ni [5]

oT II9T + Fe | TIDT + Co | IIQT + Ni
Ne momocet MorneKkysipHBIC TPYIIIBL U XapaKTep KoJIeOaHuit
v, em’! v, cM’! v, em’! v, cM’!
1 Hennockue )IG(I)OpMaHI/IOiIHBIG KoJIeOaHMs 530 520 515 510
kapOoHmTEHBIX Tpymm C = O
2 MasiTHuKOBBIC KOJleOanus rpymnmsl CH, 900 900 900 890
3 Banentnsie konebanus cs3u C — O 990 980 990 980
4 BanenTtHsie KonebaHUsI apOMaTHYECKOTO KOJBIIA 1570 1570 1580 "V 1510
11 580
5 Banentasie konebanus rpymsl C = O 1720 1750 1740 [Vl 710
1730
6 BaneHTtHbIe KOJICOAHUS KOHIICBBIX KAPOOKCHUIIBHBIX 3225 3230 3240
rpynn COOH

Banentneie konebanusi KapOOHUIIBHOI TPYIITBI
C = O ¢ yacroroit 1720 em™! B mpucytcTun miénok Fe
u Co na mosepxHoctu I[IDT mnperepneBaroT cABW,
cootBeTcTBeHHO J0 1750 wm 1740, a nmna Ni
pacmiemnsarorcs Ha momockl: 1710 m 1730 cm!. B
oTIMYne OT JAeOopManMoOHHBIX KONeOaHWi  TpH
530 cm!, mns xotopex mepexon mo pamy Fe, Co, Ni
MIPUBOANT K YBEIWYCHUIO CABHTA TIOJOC TOTIIOUICHHUS,
cootBercTBeHHO 520, 515 u 510 cM™!, 14 BaeHTHBIX
KOJICOaHUH MaHHOW TPYIIbl HAOIIOAAaeTCs OOpaTHast
KapTHHA — CMEIIECHHE [T0JIOC YMEHBIIIAETCSI. DTO MOXKET
OBITh CBSI3aHO C TEM, YTO KakK ITOKa3aHo B [8],
XUMHYECKasi aKTUBHOCTH aTtoMoB B psay Fe, Co, Ni
CHIDKACTCS M BIMSHUC IUIEHOK JTHX METAJUIOB Ha
BaneHTHBIe KoneOaHmss Tpymmel C=O0 momKHO
ociabeBath. Takas 3aBucUMOCTh U HaOmomaerca B MUK
— cnekTpe, rae npu nepexoxae ot Fe k Co u Ni casur
nonocsl nornomenns 1720 cM™' ymenbmaercs.

IMomoca mormomenns 3225 cm!  BaeHTHBIX
KosieOaHMi KOHIIEBBIX KapOokcmibHbIX rpynn COOH
IIpU HaHeceHUU MIEHOK MeTauioB Ha [10T cMemaercs:
ns Fe 1o 3230 em™!; Ni mo 3240 cm™!, a B mpucyTCTBHU
Co ona BooOmie He mposBisgercsa. JlaHHas Tpymma
BKIIO4aeT B cebs  kapboHminpHyro C=0 wu
runpokcmibHyto OH rpynmsel, To ecTh WMeeT [Ba
AKTUBHBIX IIEHTPA, CIOCOOHBIX B3aMMOAEHUCTBOBATH C
aTOMaMH TUIEHOK METaJIIOB.

Takum o6pa3oM, w3 Tabmumpsl 1 BHUAHO, UTO
Mexny miéakamu  metawioB  Fe, Co, Ni wu
MoOJIeKyJsipHeIMH  Tpynmnmamu 19T  mpoucxoaut
B3aUMOJICHICTBHE, KOTOPOE IPUBOIUT K CMEIICHHUIO
COOTBETCTBYIOIIUX KM IIOJOC IOTJIOMICHUS TaHHOTO
mommMepa.

Mexny miéakamu Fe, Co, Ni u [I9T, momumo
XUMHYECKOTO, TaKKE€ MOXET OCYIIECTBIATBECA |

Tennomacoo6MiHHI mponecn

MarHUTHOE B3aUMOJEWCTBHE, MOCKOIBKY KaK JaHHbIC
METaJUIbI, TaK M KoJeOaHHs TPYIII OJUMepa SIBIISIOTCS
MarHUTOYYBCTBUTEIHHBIMHU. B TabIUIE 2
MpeACTaBiIeHbl  YacTOTHI  MOJIOC MOTJIOIEHUS
MOJIEKYJIIpHBIX ~ rpynn  ucxogHoro II9T wu ¢
ocakJIeHHBIMH Ha Hero miéukamu metamioB Fe, Ni, Co
0e3 W B TPHUCYTCTBUH IIOCTOSHHOTO BHEIIHETO
MAarHUTHOTO TOJIS C HampsKEHHOCThIO 2 KD. Bekrop
TIOJIS1 MePICHINKYISIPEH U TapauleJiecH HaIpaBICHUIO
pacmpocTpaHeHHS U3ITyICHUS.

U3 Tabnuisl 2 BUAHO, YTO BIMSHUE MAarHUTHOTO
TIOJISL TPUBOJIUT K PACHIETUICHHUIO Psjia MOJIOC B CIIEKTPE
nornomenust  [I9T. Takoe paciiemieHne, Kak
W3BECTHO, HOCHUT Ha3BaHHe oOpaTHOro 3ddekra
3eemana [9].

Tak, mnome ¢ HampsHKeHHOCTBIO 2KD U
MEPICHAUKYJIAPHBIM K JIydy BEKTOPOM, BBI3BIBACT
y II9T, mpu otcyrcTBMM  INIEHOK  MeETalia,
pacIerieHie TMOJOCH Je(OPMAMOHHBIX KOJIeOaHMA
rpymmel C=0 ma 530 — 510 u 590 cm!, a ms
BJICHTHBIX KojeOaHuii 3Toil rpynmer: 1720 — 1730
u 1750 cm’!. Tlpn  mapamnensHOM — HANpaBIEHUU
BHEUIHET0  MOJIsS,  pAaclleIUIeHHe  UMEeT  BHI
COOTBETCTBEHHO, 530 — 520, 535 cm™! 1 1720 — 1730
u 1790 cm'.

Jis BanmeHTHBIX KoJe0aHWH apoMaTHYECKOTro
KOJIbIIa TP OOOWX BapHMaHTaX HAMpPAaBICHHS BEKTOpa
HANpSOUKEHHOCTH  TOJIS, IPOMCXOOUT pAacCIIeIUIeHHe
nonocel 1570 — 1500 u 1580 cm!. Jlna xoneGanmit
KOHIIEBBIX KapOOKCIITLHBIX rpynn COOH
napajyielbHOe MAarHUTHOE IOJI€ BBI3BIBAET CMEIEHUE
TOJIOCBI MIOTJIONICHUS 3225 — 3240 cm.
[IpuBenéunsie TIPUMEPEI MOJITBEPKIAIOT
qyBCTBUTENBHOCTh [IDT K BO3IEHCTBUIO BHEIIHETO
MarHATHOTO TIOJISL.
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Yacrora MaKCHMYMOB I10JIOC MMOTJIOMICHNS MOJICKYJISIPHBIX I'PYIIIT II5T 6e3 mI€HOK METaIOB U BHEIIHETO MATHUTHOIO
0JIsd, a TAK)KC B UX IPUCYTCTBUU

[lepnenaukynapHoe mose [MapannensHoe none
No 19T II9T | [I9T+Fe | II9T+Co | IIDT+Ni | IIOT | II9T +Fe | I[I9T + Co | 19T + Ni
HOJIOCHI H =0 H=2 k3
v, cM’! v, M v, cM’! v, em’! v, cM’! v, cMm’! v, em’! v, cM’! v, cMm’!
1 530 (>510 VSlO r515 ['515 J‘V520 [V530 I"SIS 515
4 4 540 % 540 1570 535 590 1560
L>590 L>565 L» 590
2 900 900 940 VP910 900 r 910
1 970 L> 970
3 990 990 990 980 990 990 980 995
4 1570 r1500 1580 flSOO (71510 (71500 1580 flSZO [>1510
1580 11580 11570 _11580 11570 1570
5 1720 ['1730 [V1700 1730 1760 [' 1730 1750 1750 1760
1750 11720 ]* 1790
6 3225 r3240 3230 3240 [’ 3200
L>3270 > 3240
Ilocne Hnanecenuss Ha IIOT TOHKHMX mIEHOK OO0parHsbIit s dekr 3eeMaHa TaKKe

metawioB Fe n Co, criocoOHBIX NpH HCIIOIB3YeMOil B
9KCIIEPUMEHTE HaNpPsDKCHHOCTH OIS
HaMarHUYMBaThCs criibHee, ueM Ni [11], pacmennenne
KOJIEOATENbHBIX TI0JIOC HEKOTOPBIX MOJEKYJISPHBIX
rpynn ycuwinpaercs. Tak, B IpucyTCcTBUU IUIEHOK Fe u
Co mnpu BO3AEHCTBUU MEPHEHAMKYISPHOTO IO,
paclieruieHne MoJiochl 1e(OpPMaIMOHHBIX KOJIeOaHUH
rpymmnsl C = O npoucxoauT Ha TpH JuHuu: 111 Fe 530
— 510, 540 u 565 cv’!, gma Co 530 — 515, 540 u
590 cm!. B To ke Bpems, mpucyTcTBHE MIEHKH Ni,
oOajgaronieii 6oyee ciaObIM HAMArHMYEHHEM, BEAET K
Oonee cmabomy pacmieruieHuro Ha 1Be nuHHA 530 —
515 u 570 cM’'. AHAIOTHYHO ¥ B HApaLIEIBHOM MOJIE
npucyrctBue 1wi¢HOK Fe wum Co  yBemuumBaeT
CHEKTpaNbHBIH MHTEpBaJ pa3leneHus mojoc: it Fe
530 — 530 1 590 cm’!, g Co 530 — 515 u 560 cm™!.
Jis  Ni e BMECTO  pACHICIUICHHS  IOJIOCHI
HaOJIF01aeTCs BCETO JUIb caBur 530 — 515 e,

VYcunenue pacuieruieHus HaOmrogaercss W Ut
muEAA 3225 oM’ BaJeHTHBIX KoJjeOaHWiT KOHIIEBBIX
kapbokcmmpHeix  Tpymm COOH. B mpucyrctBum
mi¢Hok Fe ma moepxnoctm I[IDT Bo3meiicTBue
MarHUTHOTO TIOJIST TIPUBOANT K PAaCHICIUICHHUIO MOIOCHI
IOTJIOLIEHHS YKe Ha aBe junuu 3240 u 3270 cml, a
wiéHok Ni npu napamiensHoMm none: 3225 — 3200 u
3240 eml.

KEPAMIKA: nayka i >Kutta

HaOII0aeTcst ¥ B OTCYTCTBUM BHEUIHEIO MarHUTHOTO
mojst 3a CY€T IMOJsl CHOHTAHHON HaMarHWYEHHOCTH
mi€Hok Meranmna Ha noepxHoctu IIOT. Tak, mocne
OCaKJeHUs IUIEHOK Fe, HO mpu OTCYTCTBUM BHELIHETO
MarHUTHOTO IIOJIS, IPOMCXOMUT PACIIEIICHUE I0JIOC:
2060 — 2010 u 2090 cm!; 2290 — 2210, 2240, 2260 u
2280 cm!, a taxxke 2450 — 2410 u 2470 cm'. s
wi€HoK Ni IpH TeX ke yCIOBUSX PaCIIEIUICHUE UMEeT
B 2290 — 2200, 2230 u 2270 cm!; 2450 — 2400 n
2480 cm!. Jlng mnénok Co paclleIieHue 3TUX I0JIOC
HE MPOWUCXOIUT. YUWTHIBasg TO, YTO IpH cIadbOH
HaNpsDKEHHOCTH BHEIIHETO I0JIs, HaMarHUYEHHOCTh
METAJUIOB  OcinabeBaeT C TMEPEXOAOM 10  pAdy
Fe, Ni, Co [10], BumHO, YTO W WHTEHCHUBHOCTbH
pacuieryieHus, OpUOIU3UTENBHO,  CIeAyeT  3TOoH
MOCTIEeI0BATENbHOCTH METaJUIOB. Orot ¢axt
SBIISICTCA KOCBEHHBIM IOJTBEPKIECHHEM BIMSIHUSA
CIOHTAHHOW HAMarHWYEHHOCTH IUIEHOK  JaHHBIX
MarHUTOAKTUBHBIX METAJUIOB Ha 0OOpaTHBId 3ddekT
3eemana B [10T.

Takum oOpazom, m3 aHammza MK — cmextpor
cienyer, 4ro ToHkne IuiéHkn meramuioB Fe, Co, Ni,
OCaXXJeHHbIE Ha moBepxHocTh [IDT, BeTymaroT kak B
XMMHYECKOEe, TaK U B MarHUTHOE B3aMMOJCHCTBHE C
MOJIEKYJISIPHBIMH ~ TPYNIIaMH  JAHHOTO  ITOJIMMeEpa.
XHUMHUYECKOE  B3aUMOJEMCTBHE  IIPOMCXOIUT, B
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OCHOBHOM, C TEMH MOJICKYJSIPHBIMHA TPYHIIaMH:
(xapoonmneHbiME C = O, kapOokcmnsHbiMu COOH,
rugpokcmwibHeiME OH u C — O), KoTOphIe UMEIOT
B CBOEM COCTaBe aTOMbl Kuciopofa. CHOHTaHHas H
HaBeIEHHAsT HAaMarHWYeHHOCTh  (DepPpPOMArHUTHBIX
INIEHOK  CIIOCOOCTBYET  YCHJICHHIO  IPOSIBICHHS
00paTHOTrO a¢dexra 3eemaHa B
MarHUTOYyBCTBUTEIbHOM nonumepe [19T.

BruIBOABI

Mexny [19T 1 HaHeCEHHBIMH HA HETO TOHKIMH
mi¢akamu Fe, Co, Ni ocymecTBiseTcss XUMHIECKOE U
MarguTHoe B3ammozeicTere. C INIEHKAMH MeTasia
BSaHMO}IeﬁCTByIOT, B OCHOBHOM, Kap6OHI/IJ'[I)HI)Ie
C = 0, xap6oxcunsasie COOH, ruapoxcunsasie OH u
C — O rpynmnsl 1aHHOTO MOJIMMEPA, UMEIOIIHNE B CBOEM
cocTraBe ATOMBI KHCJIOPOAA. MarauTHOE
B3aUMOJICHICTBAE  OOYCIIOBIICHO  CIIOHTAaHHOW U
HABCJCHHOW HAMAarHWYCHHOCTHIO (PeppPOMArHUTHBIX
IIEHOK W TPUBOIUT K 3eeMaHOBCKOMY PACIICIUICHUIO
(oOpatHBIil ddexT 3eeMaHa) CHEKTPANbHBIX JIHHUN
TIOTJIOMICHUS] MATHUTOYYBCTBUTEIIFHBIX MOJICKYJISIPHBIX
rpymm [19T.
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