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Cnoco6 co3gaHus napamMeTpuyeckoro  pesoHaHca oHepruii B aTomax

XUMUYECKMX  3MEeMEHTOB B COCTaBe BeLllecTBa
Ob6nactb TEexXHUKU

N306peTeHne OTHOCUTCSA K obnactm  MexaHOXumMuMM , B 4aCTHOCTM K
n3bupatensHoMy  BO3OYXOEHMIO  XMMWUYECKMX  3NeMEeHTOB B CcocTaBe  TBepablX ,
XWOKMX M rasoobpasHbiXx  BelecTB MNyTeM CO3[4aHMs  UCKYCCTBEHHbIX yCnosum
BopoBcknx opbuT B aTOMax XUMUYECKMX  ONMEMEHTOB B YCMOBUSX  Makpomupa W
MoXeT OblTb MNPMMEHEHO B pas3nNu4yHbiX  0obBnacTax  HapogHOro  Xo3ancrtea , B
YacTHOCTHU HeTEXUMUYECKOW , BKMOYasa ydaneHue cepbl M3 cocTaea HedTH ,
FOPHO -MeTannypruyeckon ans n3bunparensHoro oboraileHus NonesHbIX
nckonaemblX U3 pyabl , B CEMbCKOM  XO3AWCTBE AONA  MNOBbIWEHUS  XUMWYECKOW
aKTUBHOCTW  MMUHepanbHbIX  yaobpeHun , o4yucTke BOAbl ANA yganeHus conen us

cocTtaBa BOAbl , BKNOYAss MOPCKyHO UM Ap.
MpegLecTBytoLwmin YPOBEHb TEXHUKU

B ycnoBuax MuKpomupa wuMelTCa «cTaumoHapHble bBopoBckue opbutbl », Ha
KOTOpPbIX CYLIeCTBYIOT BONHbl A€ bponnsa , TepMbl - 3nekTpoMarHuTHas  9Heprus B
Buae OTOHOB , W ONEKTPOHOB , KaKk U3NYEeCKUX Ten, MMeKLWUX  OUCKPETHYIO
YacTOTy KpyroBOoro BpalleHust BOKpyr <ggpa atoma . BonHbl ge bponna npoasnsatoT
ceba Ha «cTaynoHapHbix BopoBcknx opbuTax » kak OTAenbHbIA  BUAg SHeprun . [pn
CKOPOCTM  «CTaUMOHapPHOM  BOSIHbI » paBHOW CKOPOCTM CBeTa [AfnHa BOSfHbI 3TOWM

QHEeprmn paBHa AlMHEe BOJIHbI KomntoHa pgns QNEKTPOHa

Mpn opbuTanbHOii  cKopocTu  BpaleHus anektpoHa o1 466,97 m/c n Huxe
NOSIBNAETCH HOBbIN  JIMHEWHbIA  CNEKTP «CTauMOHapHbIX  OpOUT » aneKkTpoHa W BOJSH
ae bponns B makpomupe . lNosaBnsieTcs BO3MOXHOCTb  OOMEHa 3HeprysiMm BOSH Ae
Bponna wn anektpoHa Npuv CO30aHMM  UCKYCCTBEHHbIX  ycrioBun bBopoBckux  opbut

ONEKTPOHOB B MakpomMupe AOnsa noboro  XMMMYECKoro anemMeHTa .

B coBpeMEeHHOM MWKPOMMPE YCIOBUSIMU  HanMymMs MnapameTpUyeckoro
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pe3oHaHca Mexay SHeprusiMM  pasnuyHoW  Npupoabl  SIBASIETCS  LeNOYMCIEHHOCTb

MX 4acToT .

Takum obpasom , NPUMEHUTENBHO K yCnoBusM  «CTauMOHapHbIX opout »
mMakpomupa cywecteyet  100% BO3MOXHOCTb  MPOSIBREHVS  NapamMeTpuyecKoro
pe3oHaHca Mexay JHeprusiMM , T.K.3Hepruss BONH e bpoina u 3Heprusi anekTpoHa

BCerga LUenouvuCreHHbl U CUHGA3HbI

PacuyeTHbIm nyTeM  YCTaHOBMEHbI YCNOBUSA  CO30aHWUSI  «CTauMOHapPHbIX
BopoBckux  opbuT » NS yCNoBU  MaKpoOMMpa  IMEKTPOHOB  NIIOOOro  XMMWUYECKOro

anemMeHTa , BKMYas cregylowme napameTpbl

. v1=466,975 [m/c] - okpyxHas  CKOpOCTb  3MeKTpoHa  Ha nepBoi

«CTauMoHapHOW opbuTe » Makpomupa

- R,,=1,1614€® *N_, [m], - paguyc nepBoii <«cTauMoHapHOi  OpPGUTHI »
Makpomupa Ans MoBoro  xumudeckoro  orementa , rae N, - atomHbiii  Homep

XMMMYECKOro  3fiemMeHTa cornacHo nepuogunyeckon cucteme [ M MeHgeneesa |

- VzRajv:COHSt, unm 253,2638998*N3n.[m3/cq - npoussedeHue  KBajpaTa
OKPY)KHOW  CKOPOCTW  9NEKTPOHA  XMMUYECKOro aneMeHTa Ha paguyc  ero
OKPY)KHOCTW ~ COOTBETCTBYIOLIEA  «CTALMOHAPHON  BOMHbI » - BENMYMHA MOCTOSHHAA
ONA NoBbIX  CTAUMOHapHbIX — OpBUT W onpedensieT [OMCKPETHOCTb — Hamuuust  TakKux

opbuT Onsa KOHKpeTHoro  anemeHta cuctembl [ .M .MeHgeneesa

- n; =3,839545e%Non..[06/MuH |- uMcno oBopoTos anektpoHa (B Makpomupe
«poTopa » Ha nepBoN  «cTauuMoHapHOW opbute » Makpomumpa ana  niboro

xmmndeckoro  anementa (Ni).

M3 ypoOBHA TEXHMKM  U3BECTHbI Cnocobbl  BO30YXAEHMWS MUHepanoB  Ans
pEeLlEHNsT Pa3NUYHbIX  TEXHONOTMYECKNX 3agay . OTm cnocobbl npegycMaTpuBaloT
nepegavyy K MuHepanam  kKonebaTenbHou SHEPrUM  C MOMOLLbKD  WUCTOYHMKA

MeXaHU4eCKnx KonebaHui , BbINOJTHAKOLLIEro ycnopua MexaHoOXnmMmm

AHanornyHble crnocoobl n cpencrea BO3OyXaeHust  ObINM NPUMEHEHbI  Ans

AECTPYKTUBHOrO  npeobpa3oBaHUsi  XMMUYECKUX  CBA3EM B XUOKOCTSX M rasax Ha
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MOSEKYNAPHOM YypOBHE . HepocTaTtok cyLecTBytoLen MEeXaHOX1MUn
3aknyaetcs B TOM , YyTO OHa He [aéT TOuHbIX  KpuTepueB  Ana  Bblibopa
PEe30HaHCHbIX YacToT gna Takom  obpaboTkm , YTO CHWXAeT  BEPOATHOCTb
3 PEeKTUBHOCTH

M3BecteH cnoco6 pesoHaHcHoro — Bo3byxaeHus kugkoctm (WO 01/58582),
MMEIoLLeil B cOCTaBe CBS3aHHbI BOAOPO. , MyTem KonebaTenbHOro  BO3AencTBMs Ha

XNOKOCTb ana  OecCTtpyktuBHOIO npe06paaoBava eé XUMWNYECKUX cBA3el Ha

MOIEKYNAPHOM  YpOBHE ,  BKMOYaloLumit nepedavy XuakocTu  kone6aTenbHoW
SHEpPrMM C  MOMOLLbIO M3BECTHOTO  WUCTOYHUKA MeXaHU4YeCKMX koneGaHuii ,
B3aUMO/ENCTBYIOLErO C  KuOKoCTblO , M3  psaga OCHOBHbIX yacTor ,

. TR ‘
noguvHsiowmxcs  amnupudeckoir  3asucumoct - F=FIN """ rge N>1-BbiGpaHHoe

uenoe 4ucno ,

F,=63,9924 [kIy ]-ocHoBHas uactota koneGanunm npu N=I .

YkasaHHbIV crnocod pPE30HaHCHOro BO36GYOeHus XKNOKOCTEWN c
NCMONb30BaHMEM  POTOPHOrO  WUCTOYHMKA  MeXaHU4eckux  KonebGaHwni ,  BKMoYaet
nogady noanexailen obpaboTke  KMOKOCTU B nomoctb pabouyero  komneca ,
BpallaloLerocs BHYTPW cTaTopa , BbIMYCK XMAKOCTUM M3 nonoctn pabo4vero koneca
yepes BbIXOOHbIE OTBEPCTUS ,  PaBHOMEPHO pacnpegeneHHble Ha ero
nepudgepuinHom MOBEPXHOCTM , B  KONbLEBYIO Kamepy ,  OrpaHuUYEeHHYH
nepucdepuiiHori  NOBEPXHOCTbKD  paboyvero komeca W BHYTPEHHEeW  KoakcuanbHOWm
NMOBEPXHOCTbIO cTtatopa , OTBOA4  >KWMOKOCTU M3  KONbLEBOM Kamepbl , npu

cobniogeHnn  COOTHOLLEHUS

nR= 116141 F,
roe n[1/c],
R[M] -paanyc nepudpepwiiHoii noBepxHocT pabouyero Koneca .

OnucaHHbIN BblLLIE crnoco0 PE30HaHCHOro BO3bGYOeHus XXNOKOCTU

npenocrtaBndeTr BO3MOXHOCTb Bbl60pa TONbKO And OogHOro XuMMm4yecKoro aneMeHTa

(Bomopopa ).
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N3BecTeH cnoco6 pesoHaHCHOro  BO3GYxAeHus  xuakoctu  u3 nateHta RU
Noi2232630, BbiOpaHHbI B KadecTBe 6Onukailiero adanora , WMeloleld B CBOEM
COCTaBe CBsi3aHHbIE  KUCMOPOA4, W BOAOPOL , BKIOYAIOLLMIA konebartensHoe
BO3OENCTBUA Ha XUAKOCTb [ONA AECTPYKTMBHOTO  npeobpasoBaHus  ee XUMUYECKUX

CBA3€l Ha MONEKYNsSipHOM  YpOBHE , NyTEM nMepedadnm  Xugkoctm  konebdatenbHOoun

aHeprum ¢ NMOMOLLbIO NCTOYHMKA MeXaHNYEeCKMX konebaHuin
B3aMMOAENCTBYHOLLETO C XWOKOCTbKO , MO KpamHenm mMepe, Ha OgHoW K3 psaga
XapaKTEepHbIX  OCHOBHbIX  4acTOT , XapaKTepu3yrLLMIACS TEM, 4YTO pPEe30HaHCHOEe

BO3OYXXOEHME  KMOKOCTU  OCYLIEeCTBMSIETCA  Ha 4acTtoTe W3 crefywwero  psga

OCHOBHbIX 4acCToT , NOAYUNHAIOLLEerocqa SMHVIPVIHGCKOVI 3aBNCUMOCTU
— -1/2 -1
F, =Fo;N"2[xI'] % (12,5N)

rae 50> N, >1 - BbibpaHHoe Uenoe 4mcro |
Foi=7,99905 Iy - yactota pesoHaHcHoro Bo3byxaeHus npu N=| .

Ons peanusauun  ykasaHHOro  Bbllle cnocoba no naredty N°223263
(naTeHToo6nanaTenb CenuBaHoB H .M .), rae B KayeCcTBe MWCTOYHMKA MeEXAHUYECKUX
KonebaHui ncnonb3yoT POTOPHbIN rMAPOANHAMUNYECKNIA WUCTOYHMKK
npegycmaTtpuBatoLLmii nogayy noanexawer obpaboTke KMOKOCTM B MNOMOCTb
paboyero koneca , BpaljalwLweroca BHyTpM cTatopa , C NOCNeaylwmM  BbiMyCKOM
3TOM >XMOKOCTUM K3 nofnoctu paboyero komeca 4Yepes3 psn BbIXOOHLIX — OTBEPCTURA
paBHOMEPHO pacrnpegeneHHblXx Ha ero  nepudepuiiHoW  KONbLEBOW  MNOBEPXHOCTU
npM  9TOM  BbIMNYCK XMAKOCTU OCyLLEeCTBNAOT B  KOMbLEBYH Kamepy ,
OrpaHNYEHHYIo nepudbepuinHon  KONbLEBOW  MNOBEPXHOCTbO  paboyero Komeca w
BHYTPEHHEN KOAKCManbHOW  MOBEPXHOCTbID  CcTatopa , 3aTeM OTBOAAT >KWMOKOCTb M3
KOoNnbLeBOW Kamepbl B COOpHYHO Kamepy , Npy 3STOM pPe30HaHCHoe  BO30yXxaeHue

XMNOKOCTU  OCYLLEeCTBNAKT npu COOTHOLUEHUN
nR1:9,29 128 F] [M/C],

roe N [1/c]-yactota BpaweHus pa6ouyero Koneca ,
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R[M]-pa,u,myc nepudepuiiHon  KonbLEeBOW MNOBEPXHOCTU paboyero koneca

HepgocTtatkamun yKasaHHbIX cnocoba M  yCTponcTBa SABMSOTCA nx
OrpaHW4YeHHOE MNPUMEHEHUE , T.e. ANs OBYX XMMUYECKUX  SMEMEHTOB , KacaroLmxcs
TONbKO BO4opoaa n Kkucnopoga ,  Npuyem BO30YyxaeHue Kucnopoga
ocyLecTBnseTca TONbKO  Yepe3  BO3OyxaeHue Bogopoga . WMx  HEBO3MOXHO
ncnonb3oBaTb , HaNpuUmep , AN paspyleHnss MWHEpanoB , a Takke Ans pasgeneHus
razoobpasHbiXx BeLlecTB , T.K. OTCYTCTByeT anropuTm pacdeta BoO30OyxaeHus  Bcex

XUMUYECKNX  anemMeHToB Tabnuubl [ M .MeHgeneesa

Hanbonee ©Onun3kMm TEXHMYECKMM  pelleHneM npegnaraemomy  yCTPOWCTBY
BblOpaHHbIM B KayecTBe NpoTOTMNA , SBASIETCA POTOPHbIA  MMNYMbCHbBIM  annapar ,
onybnukoBaHHbin B ctatbe M .A [llpomtoBa «PoOTOpHble uWMNynbCHbIE annapatbl W

nepcrneKkTnBbl nx ncnosib3oBaHUA »,

http://www.tstu.ru/r.php/r=structure.kafedra& sort=&id=3 (puc .1), B KoTOpOM

ncnonbsyeTcs UMMynNbCHOEe  BO34eNcTBUue Ha reTeporeHHyt  XXWMAOKOCTb  Ans
nonyyeHus BbICOKOAMCMEPCHbIX SMYNbCUA U CYCMEH3UA , WHTeHcuduKauyms
npoLieccos pacTBOpeHUsi ,  U3MEHeHue PU3UKO -XUMUYECKNX napameTpoB
XMOKOCTM , a Takke [AeCTPYKUMM  MOJEKYNSPHbIX  COeAWHEHWA ,  BKHOYatoLuii

potop 1 ¢ kawanamm (2), cratop (3) c kananamm (4), kopnyc (5), BxogHoii

natpy6ok (7), BbixogHoit natpyGok  (8).

MpuHuun  ero paboTbl 3aknvaetca B crnegywowem .  ObpabatbiBaemas
XMOKOCTb  nopaetca  4yepes BxoaHoit natpy6ok  (7) B nonocts  potopa (1),
npoxoaut uepes kaHanel (2) potopa , kaHanbl (4) cratopa , paBouyi Kamepy ,
06pasoBaHHyto kopnycom  (5), kpbiwkon (6) u BbixoauT yepes BbIXOHOVA
natpy6ok  (8). Mpu BpaweHun potopa ero kaHansl (2) nepuoanyecku
coBmelatotca ¢ kaHanamu (4) ctatopa . Buiiga 13 kaHanos 4 crtatopa , XuUOKOCTb
cobupaetcss B paboyeii Kamepe U BbiIBOAMTCS Yepes BbixogHow natpy6ok (8). B
MOMEHT , KOraa KaHénbl (2) potopa nepekpbIThl cTeHkoit cTatopa (3) B momnocTu

poTopa [aBrneHuWe BoO3pacTaeT , a MpW COBMELLEHMM 3TUX KaHanoB [aBreHue 3a
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KOPOTKWA  MPOMEXYTOK  BPEMEHM pesko yMeHbliaeTcs , B pedynbtate B kaHanol (4)
cTatopa pacrnpoCcTpaHsieTcs UMNYyNbC  [AaBneHus , a Bcnea 3a HWUM  BO3HMKaeT
MMMYMbC  MOHWKEHHOro  AaBneHust . XXugkocTb , Bowegwas B kaHansl (4) cratopa

CTPEMUTCS K BbIXOOY M3 HUX W WHEPUMOHHble  CuUNbl  CO3JalT  pacTsaArvBaroLlee

HanpsaXeHne B XUOKOCTU , YTO BbI3blBAE€T KaBUTaUUKO

HepocTtatkom AaHHOTO  YCTpoKCTBa SIBNSIETCA  OTCYTCTBUE anroputmMa

pacyeToB [Ana usbupaTtenbHoro  Bo3byxaeHud  noboro  XMMMYECKOro  afiemMeHTa U3

nepuoanyeckon  cuctembl anemeHToB [ .M .MeHgeneesa

PackpbiTne 1306peTeHuns

TexHun4yeckas 3afjaya , Ha pelleHMe KOTOPOW  HampaefneHo npegnaraemoe
TEXHUYECKOe  pelleHue , 3aknwovaetca B paspaboTtke cnocoba wn ycTpouctea ,
obecneyvBallMX  CO34aHME YCMOBUMW  ONA napameTpuyeckoro  pes3oHaHca dHepruu
«CTauynoHapHbIX BOJH ne Bpovng » " AMEeKTPOMarHNUTHON 3Heprnm

COOTBETCTBYHLLMX «bopoBckux  opbuT » ans nboro  XMMUYEecKoro - anemeHTa B

coCTaBe BeLlecTBa B YCMOBMSIX Makpomupa

TexHunyeckmin pesynbtaT npeanaraembix cnocoba N  yCTpoWcTBa
3akntoyaeTcs B CO34aHWN  KOHKPETHbIX ycnosui  ans napameTpuyecKkoro
pe3oHaHca Mexay aHeprnen «CTaunoHapHbIX BofH » ge bponns "
ANEeKTPOMarHNMTHON 3HEprmen  COOTBETCTBYHOLLMX «BbopoBcknx  opbut » ans

noboro XMMMYeckoro anemMeHTa B COCTaBe BeLlecTBa B YCMOBUSIX Makpomupa

Ona  pelweHus NoCTaBEHHOW 3ajaum U OOCTUXKEHUS 3asBMEHHOrO
TEeXHUYEeCKoro pesynbtata , B npeanaraemMoMm  crnocobe co3gaHuA B YCIOBUSAX
MakpoMuMpa  napameTpuyecKoro pe3oHaHca Mexay 3Heprven  «craumoHapHbIX
BOSH » e bponns wn anekTpomMarHWTHOM 3HEprmen COOTBETCTBYHOLLNX boposcknx
opbut B artomax XUMUYECKOro anemMeHTa B COCTaBe BelectBa C MNOMOLLbIO
poTopHOro  BO30yauTens  nyTemMm nodavuM BelwecTBa BO BHYTPEHHIOK nonocTb

poTopa ,  MPOXOXOEHWUM ero  4yepes  paBHOMEPHO pacnpegerneHHble no
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nepudepninHon KonbLeBoOn NOBEPXHOCTU poTopa nasbl C Nocrnegylwmm
BbINYCKOM  06paboTaHHOrO  BeLecTBa , COTMAacHO OCHOBHOM  )OPME BOMMOLEHUs
OKpYXKHasi  CKOpPOCTb  poTOopa AN SNeKTPOHOB  MOBOr0  XMMMYECKOro  anemeHTa
nepBoii CTaLMOHapHOM  opbuTbl  MakpoMupa coctaenser V;=466,975 wm/c, npu
9TOM MapamMeTpUYeckuii  pe3oHaHc ocyullecTenslT  Ha uvactote n=n,/k 3/2[06/MVIH],
roe n;-umcno obopoTOB 9feKTpoHa Ha NepBov CcTauuoHapHon opbute , ana nwboro
xuMUYeckoro  anementa  n;=3,839545¢%/N,, [06/muH |, K-konnuectBo  paamnansHbIx
nasos potopa , Nan.- aTOMHbIi  HOMEpP XUMWYECKOrO  9femMeHTa B COCTaBe

BelwecTsa .
Mpn atom .

- aTOMHbIN HOMep XumMun4deckoro dnemMeHTa B COCTaBe BelleCcTtBa onpenendeTcs

cornacHo nepuoagmndeckon  cucteme anemeHtoB [ .M .MeHgeneesa ,

- BelecTBO MOXeT WuMeTb mboe asoBoe COCTOsiHWE | TBepaoe , Xuakoe

rasoobpasHoe

- BU4 NpvBOAA BpalleHUsi pPOTOpHOro Bo3OyauTens onpegensieTcs TpebyembiM
yucrnom O06OpPOTOB M MOXET OblTb MNN MeXaHUYeCKUM , UMK JNEKTPUYECKUM  , UMK

Apyrum , no3sonsiowMm  obecneumBaTb 3adaHHOE KonMyecTBO  06opoToB

MNMocTaBneHHass 3agaya B 4YacTW CO3[aHWe YCMoBUW  ANs napaMeTpudeckoro
pesoHaHca 9HepruM  CTauMOHapHbIX BonNH pAne bponns 1 anekTpomMarHUTHON
3Heprum  COOTBETCTBYIOLLMX BopoBcknx opbut B atomax nwBOroO  XMMUYECKOro
aneMeHTa B COCTaBe BelleCTBa B YCMOBWUSX Makpomupa MO3BONSeT peanu3oBaTtb
ONUCaHHbIN  Bblwe cnocob C NOMOLLbID MpeanaraeMoro  yCTpoWCTBa B pamkax
eanHoro n3obpeTaTenbCKOro 3ambicna . YCTponCTBO ansa cos3faHus
napameTpu4eckoro pe3oHaHCa 3JHeprumM  «CTaunoOHapHbIX BONMH » Ae bpownsa wu
3NEeKTPOMarH1UTHON 3HEeprMm  COOTBETCTBYHOLLMNX «bopoBCckux  opbuT » B aromax
noboro  XMMMYecKoro  anemMeHTa K3 cocTaBa BelwecTBa C MOMOLWbHD  POTOPHOro
BO3OyauTEnst ,  COOAEpPXKUT Kopnyc C  OCHOBaHMWEM n  BokoBou CTEeHKon ,

3aKpensieHHbI Ha Bany, npu 3TOM  BHYTPEHHee NPOCTPaHCTBO kopnyca
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BbIMOMHEHO B BUAE  OTAEMNbHbIX nasos, pPaBHOMEPHO pacnpegeneHHbIX
OTHOCUTENbHO  HAPYXHOW  MOBEPXHOCTM  poTopa , NepudepuiiHyio  KOMbLEBYIO
cTeHKy , obecreumBalollyld  3a30p [AONA Bbinycka o6paboTaHHOro  BellecTBa M3
YCTPOICTBa , BXOAHOM W BbIXOAHOW naTpybkM , CpeacTBO ANns npueoda potopa  C
3aJaHHOM  4acToToWn BpaLleHusi CornacHo OCHOBHOW dopme  BOMMOLLEHUSA
BenMuMHa BHelwHero paawyca potopa coctasnser R=R,, *k, rae Ronj- pagnyc
NepBoil  CTaLMOHapHOA opbuTbl  MakpoMupa  ANS  3MEKTPOHOB  XMMMUYECKOro
onementa , (R.,1~ 1,1614e3*N, [m], roe Noj.- atomHbiii HOMep XMMMYECKOro
anemMeHTa no nepuoguyeckomn cucteme sneMeHTOB O N Menpeneesa , k-
KONIM4eCTBO Na3oB poTOpa , KOTOPOE paccuMTbiBaloT Mo dopMmyne k:(ni/I’l)ZI3 "
nogbupaloT U3 Grkanllero  LEerioCTHOrO  3HadeHust , rae ng- uucno 060poTos
ONEeKTPOHOB ~ Ha MepBOil  CTaLMOHapHOA opbute  mMakpomupa  Ona  no6oro
xMMUdYeCKOro  anemeHTa  n i= 3,3839545 &°/N,,. [06/MuH ], n- uucno oBopoTos

poTopa , a WUpWHYy paavanbHoro nasa onpemensioT no copwyne h=3,648677 &

*NBH.

MNpv  Takom  BbINOMHEHUS ycTpolicTBa AocTuraeTcs napameTpu4eckumi
pe3oHaHc mexay SHepruen «CcTauMoHapHbIX BonH » pge  bBpoiina n
3MEeKTPOMarHUTHOW SHepruer  CoOTBETCTBYHOLLMX BopoBckux  opbut B aTomax

noboro  XMMNYECKOro dfieMeHTa B COCTaBE BelWleCTBa B YCIIOBUAX MaKpoMupa

CornacHo npeanoYTUTENbHOM dopme  BonnoLlEHUS B npegnaraemom

ycTpouncTee

- BHYTPEHHWUIA  paguyc poTopa <«r> 3a4aeTcsl KOHCTPYKTUBHO

- Benu4MHa 3a3opa  mexay Hapy>XHOW NMOBEPXHOCTbIO poTopa n
nepudepuninHom Hapy>KHOM CTEHKOW  cTatopa BbINOSHAETCA C BO3MOXHOCTbHO

6€CI'IpeI'IFITCTBeHHOFO BbiBOAA OTpaGOTaHHOFO BellecTBa ,

- o6pa60TKe BellecTBa B XMOKOM nnn Fa3006pa3HOM COCTOAHUN

NCMONb3YyT FEePMETUYHbIA  MPUBOA  POTOPHOrO  BO3GyauTens
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- Nnpu ob6paboTke >KMAOKOro0 WAM rasoobpasHoOro BellecTBa MNPOCTPAHCTBEHHAA

OpveHTauMsi pOTOpHOro BO30yAMTEns MNpPOWU3BOMbHasi

- npu obpaboTke  TBepAblX  BELIECTB  MPOCTpPaHCTBEHHAs opveHTauus

pPOTOpPHOro BO30OyAMTENs NPEAnoYTUTENbHO  BepTUKanbHas |

- NPV KPYNHOCTM  MWHepanoB 6onee ceyeHWsl Ma3oB POTOPHOro  BO3GyaAWUTENS
BO3MOXEH WX MNPOXOA Yepe3 3a30p MeXAy HapyXHOW  MOBEPXHOCTbID  poTopa

nepudepnunHoOn Hapy>XHOM MOBEPXHOCTLIO  cTatopa ,

- BbICOTa pagnanbHbIX nasoB «L» BblNOJIHEHA C BO3MOXHOCTbIO

obecneyeHnss oNTUManbHOrO npoxoda Bo30y)xgaemMoro  BelyecTBa .

- rmybuHa na3oB poTopa  onpedensieTcs  PasHOCTbIO HapyxHoro  «R» u

BHYTPEHHErO &> ero paguycos
CyTb npegnaraemoro crnocoba OCHOBaHa Ha crnegyrLem

Ana  Bo36yxaeHus «3NEKTPOHHbIX opéuT » 3aaHHOTO  XMMWYECKOro
anemMeHTa  3afaeTcs BpaljaTenbHOe OBWXEHUMEe Ans 3TOro  3dremMeHTa B CocTaBe
Bewectea (TBepaoro , XuaKkoro WM rasoobpasHOro ) C 3aA4aHHOli  CKOPOCTbIO
BpalleHUss Mpu onpeaeneHHoM paguyce poTopHoro  Bo3byauTtens . B xumumyeckom
SMeMeHTe  CO3[alTCs  YCIOBWUS Ans BO30OyXaeHus SHEPrMn  SNEKTPOHHbIX

— 2 .
obornouek A0 BenuumHbl E=13,6XZ° 9B, roe Z- aTOMHbIi  HOMEpP  XVWMMWYECKOro

anemeHta no Tabnuue [ .M .Mengeneesa . BosbyxageHue obonoyek npuMBOAMT K

MOHM3aLMM  SMEKTPOHOB , YTO B CBOW  oyepedb  NpUBOAUT K  MOHM3auuu
XMMUYECKMX cBsizeli B BewectBe . [lposiBneHue MNOHM3aLMK nosicHsieTcs
cneayoLwmm

- ana Teepablix Bewects (MWHepanoB ): MPOMCXOAWT  MpUHyAMTENbHOE
paspyLlleHne  XMMUYECKUX CBsi3eli MuHepana , 4YTO MNPUMBOAUT K paspyLUEHMIO

CTPYKTYpbl  MUHepana
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- ans XKMOKMX BELLECTB . npoucxoaut NpUHyanTensHoe
paspywieHne /ocnabneHne XMMWYECKUX  CBA3EW BeLlecTBa , 4yToO nNpUBOAMT K

OECTPyKUUn  MONEKynApHbIX cBA3eMn npu BbiXoAe W3 30HbI 3036y>Kn,eva

- Ons rasoB . AeCcTpyKuus XMMUYECKUX  CBSI3el MNpu CO3[4aHuM  YCroBWI  Anst

npasunbLHOro popmupoBaHua BornH Ae bponns .

PeanusyloT  npeanaraemsblii cnoco® co3gaHMss B yCnoBMSIX  Makpomumpa
napameTpuyecKoro pe3oHaHCa JHeprun  «CcTauuMoHapHbIX  BONMH » ae bpovng wu
3NEKTPOMarHUTHOM 3HEprMm  COOTBETCTBYIOLLMX «bopoBcknx  opbut » aromoB

XMMWYECKOrO  3nemMeHTa M3 cocTaBa BelllecTBa C MOMOLLb YCTPOMCTBA

Ha npunaraembix  4epTtexax npeacTaBneHo YCTPOMCTBO  ANA COo3JaHus B
YCNOBUSX Makpomumpa napamMmeTpu4ecKoro pe3oHaHca Mexay 3Hepruen
«CcTauMoHapHbIX BOSIH »  [Ae Bponns " 3NEeKTPOMarHUTHOM 3Hepruen
COOTBETCTBYHOLLMX «BbopoBCKMX  OpOUT » B aTomMax XMMWUYECKOro aneMeHtTa U3

cocTaBa BellecTBa .

KpaTkoe onucaHue 4JepTexen

dur . 1- BepTUKanbHbIN paspes ycTpoucTBa ANA Co3gaHud B YCIOBUAX
Makpomupa rnapamMeTpuUyecKoro pesoHaHCa 3JHeprMm «CcTauuMoHapHbIX  BOMH » Ae
Bponna wn anekTpoMarHUTHON 3HEeprn COOTBETCTBYIOLLMX «BbopoBCKkNX  opobuT » B

aToMax XUMWYECKOro 9orieMeHTa W3 cocTaBa BellecTsa ,
ur . 2 - ropu3oHTanbHbIi  paspes TOro > e yCTPoWncTBa

YCTPOMCTBO  COAEPXUT POTOP , 3aKpenmneHHbli Ha Bany 3 CO CTaHAapTHLIM
NPUBOOAOM BpaLLEHUs , BKIIOYaOLWmin ocHOoBaHMe 1, GOKOBYIO CTEHKy 2, Npu 3TOM
BHYTPEHHSIA MOMOCTb poTopa COAEPXUT nasbl B BUAE MNycTOTenbiX cermMeHtoB 4,
pPaBHOMEPHO pacnpegeneHHole  OTHOCUTENbHO  HAPYXHOW  MOBEPXHOCTM  poTopa ,

BXOAHOM natpyGok 5, BbixogHOW naTpy6ok 6 u nepudepuitHyto KOJSbLEBYIO
cTeHky 8.

Jlyywmin  BapmaHT OCyLleCcTBReHMs  M3o06peTeHns
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3apaeTca  XMMWYECKUN 3NEeMEeHT KOTOpbIl HeobxoaMmo n3bupaTenbHo
BO3OyaMTb B UCXOOHOM BewecTBe (MaTepuanbHoM o6bekTe ). YcTaHaBnuBaeTcs
aTOMHbIi HOMEp BO30Y)XOAemMoro  XMMMYECKOro  3fieMeHTa B COCTaBe BellecTBa Mo
Tabnuue [ M .MeHgeneesa . PaccuuTbiBaeTcss  lIMpWMHa nasa poTtopa h:3,648677e'3
*N,;. Mocne uero onpenensetcs onTUMarbHbIV ONS  OaHHOW  KOHCTPYKUMK
HapyXHbll  paguyc potopa «R» no dopmyne R=R,, *k nytem nogbopa uucna
nasoB «K». 3aTeM paccyMTbiBalOT  4YUCIO OOOPOTOB poTOpa C Yy4eTOM 4ucna nasos
«K» W aTOMHOro Homepa  «(» BO3by>kgaemoro XMIMUYECKOTO anemMeHTa
n=n1/K3/2[o6/M|/|H ]. BHyTpeHHMII  paguyc poTopa «r>» 3aJaeTcsi KOHCTPYKTUBHO , HO

He meHee 1/2R.

BellecTBO € BO3GYXOaeMbIM  XMMUYECKUM  arieMeHToM  (TBepdoe , Xuakoe Wi
rasoobpasHoe ) udepes BxoaHOW naTpyb6ok 5 noctynaer Bo BHyTpeHHwow  (nonyo )
yacTb poTopa , KOoTopasi  BbIMNOSHEHA B BuAe MNycToTenbiX cermeHtoB 4,
obecneynBaroLLnx npoxon BeliecTBa OT UEeHTpanbHOW  YacTu poTtopa K ero
nepudepuinHom yactn . [loctynatouiee BELLECTBO 3@ CYET LEeHTpobexHoro
YyCKOPEHUsi  nocTynaetT B 30Hy Bbixoda [/ BO36YXOaemoro NpoAayKkTa W BbIBOAUTCS

Hapyxy

Mpu npoxoxaeHun  BeulectBa 4epes nasbl 4 poTtopa , nocriegHee MCMbITbiBAeT
pe30HaHCHOe  BO30OYXXOEHMEe  XMMWYECKMX  CBA3EW SNeMeHTa , T.e. B XMMUYECKOM
9MeMeHTe cOo3JalTcs  ycnoBusi  BO3OYXOEHUA  ero  3MnekTpoHHbIXx  obonoyek Ao
Benmumibl  E=13,6%2%9B, roe (-nopsakoBblii  HOMEp XMMMYECKOrO  aneMeHTa .
Bo3byxaeHne  9neKkTpOHHbIX  OBONOYEK  BbI3bIBAET WX WMOHU3AUUKO , YTO B CBOIO
oyepeab MpPUBOAWMT K BO3OYXOEHUO  XMMUYECKMX  CBSI3e  9TOr0  3fieMeHTa B

BELLecTBe .

YkasaHHas MOHM3auUuuna ana  pas3nnyHbiX arperatHbIX COCTOSIHUI BellecTBa

BbIFNSAMT  Creayrowmm
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Ans TBepabliX BeWecTB , B 4YaCTHOCTM  MWHEpanoB , paspylleHWe  HauuHaet
npoTekaTb Ha MUKPOCKOMUYECKOM YPOBHE M BO3HMKAeT B NepByld ouyepedb B 30HE
KOHTaKTa paspyllalollero  aneMeHTa C MUHEpanoM U COMPOBOXAAETCA  pPaspbiBOM
cBA3eil Mexay 3epHamum  MuHepana (kpuctanna ) B BMAE  MUKPOTPELUMH unm
COBUIOB  BAOMb MOBEPXHOCTEA  CKOMbXEHUS , WU  HapyLeHWeM  XMMUYECKUX
cBs3eli B cCaMOM KpucTanne . 3aTteM npouecc nepexoauMT B MakKpoCKomnuyeckoe
paspylleHve , 30Hbl KOTOpPOro  AocTuraloT  nopsiaka 10 mm un Gonee, u4TO
ConpoBOXaaeTcs MUKPOTPELMHAMM  , HapyllawWUMM  CNMAOLIHOCTb  MUHepana B
Gonbwnx obbemax . O6bemHOoe paspylleHMe  MuHepanoB  siBnseTcsa  HauGonee

3(EKTMBHBIM , TaK Kak TPebyeT He3HauYUTENbHbIX — 3aTpaT 3Heprum

,D,J'Iﬂ KUOKNX BeLlecTB . npouncxoaunT npuHyanTenbHoe paspywieHune nnn
ocnabneHue XNMUN4YEeCKN cBA3en BewecTtea , 4TO nNpuBOAUT K nodaBEeHUIo
NOKanbHbIX 30H Bos6y>|<,quv|;| nnn  BHYTPUMONEKYNAPHOMY ynopAaao4nBaHuo

XUMNYECKN  CBA3EN BO36y)K,EI,eHHOFO XnMMmn4eckoro anemMeHTa npu BbiIXOOEe W3 30HbI

Bos6y>|<,quv|;| , T.€. K pa3pyLeHunto MCXOOHbIX MoneKkyn BellecTtBsa .

Onsa rasos : MOHU3auuna Nno3BOJIAET npoBecTHn CUHTE3 onpegeneHHoro
Bo36y>|<,qaeM0ro XnMMn4eckoro anemMmeHTa npu BbiXOoAe W3 30HbI BO36y)K,EI,eHI/IFI y T.€.

BO3HUKaeT CUHTE3 onpeneneHHbIX XNUMUNYECKUNX coeauHeHNnM KOMMOHEHTOB

pPa3niMyHbIX Tra3oB .

Mpu aTomM  TpebyeTca obecrneunTb YCNOBWUS  CO3QaHUst  ANs MPaBUIbHOrO
cdopmupoBaHms  BonH Ae bpoinsa , npucylwmx  Ans AaHHOTO  paguyca Npu  KPYroBom
BpallleHU! BellecTBa , YTO oOnpeaenseTcs  Takke wWwupuHoW nasa «h» U 4ucrom

Nna3oB <«K>.

3KcnepmmeHTaano yCTaHOBJIEHO U a|'|p06MDOBaHO

PaccMoTpuMm  pacyeT napaMeTpoB poTopa M pesynbTaTbl  OMbITHOW  NPOBEPKM
npegnaraembix ~ crocoba M yCcTpoMCTBa  AnNs  ero peanusauMum  Ha npuvepe

napameTpu4eckoro Bos6y>|<,quv|;| adTOMOB KpeMHUA
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PacyeT reomeTpum poTopa Afs NapameTpuyeckoro  BO30YXOEHUst  3HepruM aTtomoB

KpeMHUs

1Pacuer napameTpoB poTopHOro BO3GyauTens

N,. kpemhus = 14, cormacHo  nepUOANYECKON cucteme anemeHtos O .M.

MeHoeneeBa

Uncno obopotos potopa N = 3000 o6/mun (samaeTtcs oT uucna o6opoToB npusoaa

annapata (3-x dasHbin  anekTpoasuratens  dactoton  50Mu), rae ycrtaHoBreH

poTop ).
Torga uucno nasoB onpeaenseTca , Kak

k = (n,/n)?3=20,2934.

Brnvkaiilwee uenouncneHHoe uucno 21 GepeTcs 3a OCHOBY pacyeTa .

Heobxogumoe uucno oGopoTtoB poTtopa ,npu k =21

n = 2,742532¢°/21 23 = 2850 06/MuH

BHewHnn paguyc poTtopa npu 3TOM COCTaBUT .

R=Ryi*21 = 3,414545¢™ [M], BHewHuiA gnametp potopa = 6,829090e
[M].

Boicota nasoB (L) onpemensietca koHcTpykuueit — annapata , rnybuHa nasoB

1

onpedenseTcs  Kak pasHOCTb  Mexay BHewHum  pagmycom  potopa (R) u ero

BHyTpeHHuM paauycom (r), npu aTom :
r=1/2R

lUnpuea nasa potopa h = 3,648677* 14 = 51,08 [mm }

30HbI MapameTpUYEecKoro  pesoHaHca 3Hepruin npuBedeHsl Ha durype 2 nos .

MakcnmaneHbIv pasmep dpakumin gns  napameTpuyecKoro BO30OyXaeHus

onpegensieTcsl KOHCTPyKuMen  annapata .

Ons BO36y)KLI,eHVI$| atomoB XUMNYECKNX ANemMeHTOoB B XUOKUX n

rasoobpasHbIxX BellecTBax  [JonyckaeTcsa B KayectBe nepudrepuinHon CTEHKM
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MCronb3oBaTb  BHELWIHME  Koprnyca  pesepByapoB , TPyGOMpoBOAOB , C  AaHHbIMU

BelllecTBamy .
Mpumep ocyLllecTBNeHns  M3obpeTeHus

Ha potope c yka3aHHbIMM  Bbllle MapamMeTpamy nNpoBeAeHO W3MenbvyeHWe Keapua

(SI0.). fanHble akcnpecc -aHanusa npusedeHsl B Tabn .1

Tabnuya 1

HcxonHbli KBaplLeBbld MECOK C TBEPAOCTRIO 7 1o mKaine Mooca

®paxuus, | +0, | +0, | +0, | +0,3 | +0, | +0,1 | +0, | +0,06 | +0,04 -
MM 8 5 4 5 2 6 1 3 5 0,04
5
% 0217260174 {543 10,4 | 1,65| 2,85 - -
COAepXaHus

KBapueBsiit necok ¢ TBepAOCTRIO 7 M0 1Ikajie Mooca Ipu OAHOKPATHOM MOXO0/Ie

4yepe3 poTop

Opakuus, | +0,

MM 8

% 0 1,8 109 | 3,5 |62 10,2 |21,2]| 6,1 4.4 45,7
collepKaHu

'l

Okcnpecc -aHanW3 ykasblBaeT Ha TO, 4Y4TO MPUM  OOHOKPATHOM  Npoxode
KBapua 4epe3 poTop , B paspylleHHOM  KkBapue dpakumii meHbwe 45 MUKpoH
crano 45,7% ot obuweii macckl , crnegoBaTenbHO , 4YeTKo  Habnogaertcs

npoaBneHne napamMeTpuy4eckoro pe3oHaHCa And paspyweHuna MuHepana .
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Kak  nokasama  onbiTHas nposepka , nNpeanoXxeHHas KOHCTPYKLMS
yCTponcTBa nossonser 3a oauvH npoxoa keapua (S102) dpakumein  + 0,2mm
paspywats ero go dpakuum +100 + - 45 mukpon . dpakymo 20 - 50 mwm
paspywats Ao 50 mkm B o6beme 30% oT macchl . MexaHuyeckoe — paspylleHue
BHYTPEHHNX MeTannmMyecknx petaneii  (M3HOC ) npM  BTOM  MpaKTMYECKM
nonHocTelo  otcytcteyeT . Ha wuamensuenme 3000 kr/uac keapua Heobxoaumo

He 6onee 30 kBT /uac anekTpoaHeprum
Mpumep ocyulecTBreHus  M3oBpeTeHus

I'Ipmmep N. Pacuer reomeTpumn poTopa AOnd napamMmeTpun4eckoro BOS6y>K,D,eHVIFI

cepsbl :

N.,, cepsl = 16, cornacHo NEpUOAMYECKO  CUCTEMbI XUMUYECKUX  SNEMEHTOB
O N . MeHpeneeBa
Uncno o6opotos potopa n ~ 3000 o6/muH (sapaetcs oT uucna o6opoToB

npueBoda annapata ,(3-x cbasHblii anekTpogsuratens  Yactoton S0My).
Torga 4vcno nasoB onpegenum , Kak

K = (n,/n)**=18,565. Brnxaiiwee uenourcnenHoe uucrio 19 Gepertcs 3a
OCHOBY pacueta .

Heobxoammoe uucno obopotoB potopa , npu k=19

n = 2,3997166%1973 = 2898 [06/MuH ]

BHeWwHWii paauyc potopa MNpu 3TOM paBeH .
R =R,, ik =353¢" [m],
BHELIHWIA AMameTp poTopa =7,06e’l[M].

Boicota nasos (L) onpemensertca  KoHCTpykumeit annaparta , rnyéuHa nasoB
onpedensieTcs  Kak pasHOCTb Mexay BHewHum paguycom potopa (R) um ero

BHyTpeHHUM  paaunycom (r), npu aTom :

r=1/2R
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lUmpuHa  nasa potopa h = 3,648677* 16 =58,38 [mMm]

I'IpM 9TOM crneayert O6paTVITb BHMMaHMe , 4T10 Tpe6y+0Tc;| OONOJIHUTESNIbHbIE

ycrnoBusi Ans npaBUNbHOrO  chopmupoBaHust BONH Ae Bpoiins
MpoMbllWeHHast  NPUMEHUMOCTb

npaKTI/I‘-IeCKOG npnMmeHeHmne npeanaraemoro TEXHNYECKOro peweHuna
aI'IpOGVIpOBaHO B HECKOJ1bKUX HanpaslieHnax C UCNoJib30OBaAHUNEM npeanaraemoro

yCTponcTea

1 Mpu un3meHeHne peonorum  cbipon HedPTM BbiNK MOMYyYeHbl  creayloLime
pesynbTaTbl
- CHWXEHMEe BSA3KOCTM U MNOTHOCTK |

- MOBbILEHME  BbIXxO4A CBETMbIX HEeTEenpoayKToB , OEWCTBYHOLMX HedTe -

neperoHHbix  3asogos ( HM3 ) Ha 8-15 npouerTos
- MOHMXXEHME BSI3KOCTM MasyTOB M TemnepaTtypbl 3acTblBaHUS |

- KOMMJ1IeKCHada , 6e3OTXO/J,HaF| nepepaGOTKa «KUCnbIX > Ma3yToB Ha OCHOBe

yoaneHus cepbl ;

NPOM3BOACTBO  OAHOPOAHLIX  BOAOTOMMMBHBIX  amMymbeuin (BT );

06e3BOXMBAHME  <TOBYLLEYHOW > HedTU U MasyToB (wnamoHakonuTenei );
- CHWXKEeHVWe npoueHTa CoAepXaHusi cepbl B HEPTM U masyTe ;

- NOBbILLUEHME OKTAHOBOro 4ucia nnpAMOroHHbIX O€eH3MHOoB ;

mMenkogmncnepcHoe n3mMernib4yeHne yrng .

2. PaspyweHne MuHepanoB npv BO3AEWCTBMM MapamMeTpUYeckoro  pesoHaHca
- n3bupartenoHoe paspylleHWe KpUCTanfM4eckon  pelleTkM MUHeparsnoB |

- CyXxoe o6ora|.|.|,eHV|e XNUMUNYECKUNX ANIeMEeHTOB W3 COCTaBa MUHepanoB

McecnepoBaHHble nepcnekTnBHble HanpasieHuns
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- npoektupoBaHme HI3 Ha ocHoBe addekta unsbupatenbHoro BO3OYKAEHMS

aneKkTpoHHbIX o6onovek (H, C, S);

- NOBbILLEHNE OKTaHOBOIro 4ucna npAMOroHHbIX G€eH3nHOoB |

- CKnXeHune yrna .
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dopmyna un3obpeTteHus

1. Cnoco6 cosgaHns napameTpuueckoro pe3oHaHca 3Heprumn B artomax
XUMNYECKNX 3fIeMEHTOB M3 cocTaBa  BellecTsa C TMOMOWB  POTOPHOrO
BO3OYAMTENs , BKMIOYAOWMIA  nofady BellecTBa BO BHYTPEHHIO  MOMOCTb  poTopa |,
npoxoxaeHwe ero 4yepes paBHOMEPHO pacnpefeneHHble no nepudepuimHom
KObLIEBOWA NOBEPXHOCTU poTopa nasel €  MNOCRneayrLmMm BbIMYCKOM
06paboTaHHOTO  BELeCTBA , OTAIMYAIOWMIACA  TEM , YTO , OKpYyXHas  CKOpPOCTb poTopa
AN 3MNEeKTPOHOB  MIOBOro  XMMUYECKOro  3MemMeHTa MepBON  CTaLMOHapHON  OpBuThl
mMakpomupa  coctaenser V;=466.975 m/c, npu aToM napameTpuueckuii  pe3oHaHC
OCYLLECTBNAT  Ha wactore n=nk ¥ [06/MuH ], rae npwcno 0BOpOTOB  3MEKTPOHa
Ha MepBOi CTauuWoHapHOW  opGuTe , ANs NBOro  XUMUYECKOro  anemeHTa N =
3,839545e6/7V3,, [06/mMuH ], K-konmuectBo nasos poTopa , Nan.- aTomHbii  Homep

XUMUYECKOro anemMeHTa B COCTaBe BeulecCTBa .

2. Cnoco6 no n. 1, otnuyalowmiics  Tem , 4TO aTOMHbIA  HOMEP XUMMWUYECKOro
SnemMeHTa B COCTaBe BellecTBa OMNpeaenseTcs COorfmacHO MepuoauMyeckort  cucTeme

anemeHTtoB [ .M .MeHgeneesa

3. Cnoco6 no n. 1, otnuualowminca  Tem , YTO COCTaB BELECTBA MOXET MMETb

moboe as3oBoe COCTosHME . TBEpAoe , Kuakoe , ra3zoobpasHoe

4. Cnoco6 no n. 1, otnuualowmiicas  Tem, 4TO BUA NpuMBOAa  BPALIEHUS
poTopHOro BO3OGyauTens onpegensietcs TpebyembiM  4ucriom 06OpPOTOB U MOXET
OblTb MM  MEeXaHW4YeCKMM , WM SNEKTPUYECKMM , WU APYrUM , MO3BONSOLMM

obecneuymBaTb 3ajaHHOE konmyectBo 06opoTOB

5. YcTpolcTBO AN CO34aHuMs  napameTpuyeckoro pesoHaHca aHeprnin B
aTomax XMMUYEeCKMX  SMeMEeHTOB B COCTasBe BellecTBa , BKMO4awllee  Koprnyc C
OCHOBaHMeM W GOKOBOW CTEHKOW , 3aKpensfieHHbIW w«a Bany, NpM 3TOM BHYTPEHHee
NPOCTPaHCTBO Kopriyca  BbINOMHEHO B Buae OTAeNbHbIX  Nas3oB , pPaBHOMEPHO
pacnpenerneHHbIX OTHOCUTENbHO Hapy>XHOM1 NOBEPXHOCTU poTopa ,

nepucepuiiHylo  KomnblieBYl0O ~ CTEHKy , obecneuyvBaroLLyto 3a3op  Ans  Bbinycka
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obpaboTtaHHoro BellecTBa W3 YCTpoOWCTBA , BXOOHOW W BbIXOAHOW  naTpyOku
cpencTBo Ans npuvBoda poTopa € 3aaHHOWM  4acTOTOW  BpaLleHWUs , oTnuuatoweecs
7 R=R,, * Rom;-
TEM, YTO BHELWHWA paguyc poTopa CoCTaBnsieT an 17K, TOE JI1- pagunyc
nepBor  CTauUOHaPHOM opbuTbl  MakpomMupa  OnS 9MEKTPOHOB  XMMMWYECKOro
anemeHta , Ron=1,1614e3*N,;(m), roe Non.- aTtomHbii  HOMeEp  XUMMYECKOro
areMeHTa no nepuoamnmveckon cucteme anemeHtoB [ .M .MeHgeneeBa , KONMMYecTBO
—fi [ 23
nasoB poTopa  pPacCyMTbIBAKOT no copmyne k=(ni/n) n nogbupaloT 13
onwkanwero  LENoCTHOro  3HayeHust , rage np=- 4ucno  obOpOTOB  3NEKTPOHOB  Ha
nepBor CTaumoHapHonm  opbuTe Makpomupa Anst mboro  XMMUMYECKOrO  3feMeHTa
-6
n=3,3839545 e°/Nan. (06/MuH ), n- umcno o6opoToB poTopa , a LUMpUHA

paguanbHoro nasa onpegensiot no dopmyne h=3,648677 e *N_;

6. YcTpoiicTBO no n.5, oTnuyalolleecs Tem, YTO BHYTPEHHWIA  paguyc poTopa

«I'» 3afaeTcsl KOHCTPYKTUBHO

7. YcTpoWcTBO MO N.D5, oTnu4yawlleecss TeM, YTO BeNMYMHA 3a3opa  Mexay
Hapy>XHOMW MOBEPXHOCTbID  poTopa W NepudepuinHOM  Hapy)XHOM CTEHKOM cTaTopa
BbIMOfIHEHA  C BO3MOXHOCTbIO B6ecnpensTCTBEHHOIO BblBOAa  OTpaboTaHHOro

BELlecTBa .

8. YcrpoiictBO no n.5, oTnuMyawouweecs Tem, YTo npu o6paboTke BewecTBa B
KMOKOM  WNU  rasoobpa3HOM  COCTOSIHAM — UCMOSb3YHT  FepMeTUYHbIN npuBog,

pPOTOPHOro BO3OyauTEens

9. YctpoitictBo  no n.5, oTnuyatowleecs TeM, YTO Npu o6paboTKe KUAKOrO  MNK
rasoobpasHoro BellecTsa NPOCTpaHCTBEHHas opueHTauus POTOPHOrO

B0O3OyaMTENs NpPOM3BOSIbHAs

10. YctporictBO no n. 5, oTnuuaroweeca Tem, YTO nNpu obpaboTke TBEpabIX
BelLecTB NPOCTPaHCTBEHHAs opveHTauus POTOPHOro B03OyauTens

npegnoyYTuUTEeNnbHO BepTUKanbHanA

1 1 Ycrpoiicte  no n. 5, otnmuaiowieecss  Tem , 4TO MpW KPYMHOCTM  MUHEpParioB
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bonee WWpWHbLI Ma30B POTOPHOro BO3GyaMTENA BO3MOXEH WX MPOXOA4 Yepes3 3asop
Mexay Hapy>KHOM NOBEPXHOCTLHO poTopa nepudepninHoun Hapy>XHOM

MOBEPXHOCTbIO  cTaTopa .

12. YctpoiictBO no n. 5, oTnnyatoweecs TemM, YTO BbiCOTa paguanbHbIX  NasoB
«L» BbIMOMTHEHA C BO3MOHOCTbIO obecneyeHuns ONTUMAarnbHOro npoxoaa

obpabaTtbiBaemoro  BeLlecTBa .

13. YctpoitctBo no n.5., otnuyalowieecs Tem, yto rnybuHa nas3oB poTopa

onpeaensieTcs pasHOCTbIO  HapyxHoro «R» u BHyTpeHHero «r» ero paguycos

14. YctponcTtBo no n.5., oTnuyawlweeca Tem, 4YTO nNpuU  BO3GYKOAEHUU
XUMUYECKUX  ONEMEHTOB B COCTaBe >XMOKMX W ra3oobpasHbiXx BeLeCTB B KayecTBe
nepudepunHOn  KOMbLEBOW  CTEHKM  WUCMOMb3YKT , Hanpumep , BHELHWA  KOpMyc

pesepByapa unu TpybonpoBoda C yKa3aHHbIMW  BeLlecTBamu
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Howmep MexnyHapoaHO 3a1BKU
OEKNAPALINA O HEBO3MO>XHOCTU noaroToBKU

OTYETA O MEXXOYHAPOOHOM MOWUCKE PCT/RU 2017/000410

OTyeT 0 MexayHapoaHOM MOUCKE He COCTaBnAncs , NOckonbky  dhopmyna u3obpeTeHus n
onucaHWe He COoOTBETCTBYIOT  TpeboBavuam Cratein 5 u 6 PCT , cornacHo KOTOpbIM OMNUCaHUe [OMKHO
packpblBaTb n3obpeTeHMe  SACHO U MOMHO , u4ToObl  M306peTeHue Morno  ObITb  OCYLLECTBMEHO
cneuvanuctom B AaHHOW obnactm  TexHukn . [MyHKTbl  QOpMymMbl  Takke [JOMKHbl  OblTb  SACHBIMUM U
TOYHbIMM

M3 maTepuanoB 3asiBKM HEACHO , YTO npefacTaBnsgeT cobovi MnapamMeTpuyeckuin  pe3oHaHC 3JHeprui
B aTOMax XUMWYECKMX  OSMEeMEHTOB W3 COoCTaBa BeLeCcTBa , a TakkKe OMNEeKTPOHbl  Moboro  XUMMYECKOro
areMeHTa MepBON CTauMoHapHon opbuTbl Makpomupa

dopmyna u300peTeHWss He cogepKMT  00bekT u3obpeTeHua , Ha KOTOpbIA  MChpallmMBaeTcs
oxpaHa , KOTOpbI  onpedeneH TepMUHaMM TEeXHUYECKMX  MNPU3HAKOB  U3006peTeHus

MpencTaBneHHble onucaHue , opMyna W YepTeXM  HACTONbKO  HE COOTBETCTBYHOT Takum
TpeboBaHUsIM , Kak $ICHOCTb WNW noAkpenneHne  opMynbl  ONUCaHWEM , YTO MPOBEAEHUE  MOSHOLIEHHOro
noucka HEBO3MOXHO . HeBoO3MOXHO TaKke COCTaBUTb 3aKnoYeHne no Bonpocy HOBU3HbI

n30bpeTaTenbckoro  YpOBHS WMW MPOMBILLNIEHHON — MPUMEHUMMOCTU  ANs BCEro 3asiBNEHHOro obbekta wu3-3a
TOro , YTO oOnucaHue U opmMyna MeXOyHapoaHOW  3asiBKM HACTONbKO He COOTBETCTBYWOT  TpeboBaHusM
ctratei 5 u 6, 4YTO NpPOBECTM  3KCMEPTU3Y 3asiBNEHHOro obbekTta B OTHOLUEHUU HOBM3HBbI
n306peTaTenbckoro  YPOBHS MMM MPOMBILLMEHHOW — MPUMEHMMOCTU  HEBO3MOXHO

CnepoBatensHo , B cooTBeTcTBuM co cTatbern 17(2)(8)(ii) Oorosopa MIMO pewwnn He NpoBOAWTH
MOMCK MO BbllUEyKa3aHHbIM  OCHOBaHUAM

®opma PCT/ISA/203 (gononHutensHbiii  nuct) (Axsaps 2015)
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