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Ta    xiMivHa    peaKLLLa,    Bin,`®c"    aTOMHa    i

McmeKy"piia   (®opMyJlbiia)   Macii,   Noflxp-

Ha    hiaca,    Ki}ibKicTb    r!c`io"HM.    o,""iii

Bu M`proBaH H fl              KmbKOcTi             pevoB«ii M ,

Moiij]pHo'i.       MacH,       Moj"p[!oro       o6'CMy;

3Haqew.]fl       TeMiicpaTypn       fi       TMcxy,       fll{i

BiAT[OBinaroTb     HOpManbHuM     yMOBaM      (tl.

y  );  Monap"fi  o6'cM  racy  (3a  H.  y.).  3aitoH
^Borajipo;     `"cJio     ^Bora4po.     CepeJIH#
BiziiiocHa      MO/ieKynapHa      Naca      noBiTPH.

Maco
xiMILIHa   peaxuifl,   cxeMa   pcaKui'I',   xiMiLiH¢

piaiiHI"fl.       3ar(o"       .6epcxeHHA       MacVA

pevoBriil        rtiji        vac       xiMivlio'i'       peaTcui.I,
o6'cMi"x  cniBBiaHoujetib  raiiii  y  xiMiqi!ijl

Peat(ui.i.,            30BH iuni            c¢eKTri,            Liio
cynpoBOAxyroTb    xiMivHi     peaKui'I`.    Tx"

xiMivli»x                peal{iiifi.                K/I acM dyiKauLH

x"iH[IMx      pcaKuiil      a     oprai]iwlli#     XiMi.I.

(npHcfllialim,     3aMiuneHHfl,     Biji[nen/7eHHfl,
i3oMep»38ui'i).    Ter[/ioEmfi    e¢eKi`   xiMivlio`I'

peaKui.I..  TepMOxiMilllic  plBH"it».  rloliflru
oKHCHHi{,               Bi/iHOB"K,               oKMcileHtiH ,

BiailoBnciim         I  anbBaHlil"ii        encMeHi.`

LLJ"nKicTb  x i M iimo'`. peaKui.I.  KaTaji i3aTop.

p03p/'J"rnzl   ""   peaxuii   ia   KtnbKieTro   peareHTiB   i   npoAyKTiB  (peaKL(i`i
Cl10JlyqcH",   po.KJla[iy,   o6MiHy,   ]aMiuei"fl),   3Miiioro   cTyncHfl   otmcHeHHjl

eJleMeHTiB   (peaKuii   oi(Hcilo-BiziHOBiii   Ta   6c3   "ii"   cTyncHfl   oKllcl+el"#),

TeriJioBWM     e4eRTOM     (peai<ui.I.     eK3oTepMi"i.     eil/ioTcpMi"i),     Hanp"oM
Tiepe6iry   (peaKL|i'i.  o6opo"i,   Heo6opoTiii);   3a   yuacTro  opraHiu"x  crioriyi(

(.aMI LilcHH8,  npMonHal]Iifl ,  a i/iLucTi7Ieli H fl.  i3OMepM3auii).
A;iaor3}ngamw    BrinMB    riprpouu    peareiiTiB,    `i`x    i<oiiuciiTpauin,    BenwquHH

noBepxHi  i'x   Koiii.aRTy,  TeMriepaTypH,  KaTa/maTopa  lla  ulBilnl<lcTb   xiMi`mo-I.

PeaKui'l.;  rli)ouecu,  uno  Bin6yoaioTbcfl  iipw  po6ori  rarbBaHit]iioro  eiieMeHTy.
Bw.„awmzi   8   OKHCHO-BinHOBHiil   peaKui`i`   OitHCHWK   i   Bi/itloB["it,   npouecM

OKMCHciii"  Ta  HinHoi]jicHHH

Bwxapwcmo8y6amu    Mcrofl    e/icxTponHoro    6aji8!Tcy    zum    nepeTBopeimfl
CxeM»  ol(wcl]o-Bi4IioBHoi  pcaKui.I.  Ha  xiMLVHC  piBH"Mjl,

Jac/nocoeyoamu    ]aKoil   36epexcHHfl   MacM    pcuoBWH   /Lnj]    nepeTBopcHiifl
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I  .anoBHeH:iR    e/Iera`poHaMM     e(icprciMvi{Li

fii;iloffi;#`nmfa~i:k`6.tirTc;t^a;ifi>\6;#}#TrolrpT#t?mmw  a  neplofln"in  cnTaein~n'€;"i`o~fll#;TrpyfiH,  rojioBni
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aMop¢Hnx  i  i<pwcTaniui"t(  pe`ioBH}i,

Hoflc/ih96amu      6/a,w/iiwoc7wi-      i3      Mexaiii3Max      yTBopcHHj]      KOBaJleHTiiwx

1B'j]3T(iB     y     Monel(yJii     aMOHiaKy     Ta     i4olli     aMOHLro;     Mix     aMopdylL"«      I

xp»cTajiivlmM«  peLioB« HaMi4.
f'oapi3ii#rnw      o6MiHHffiz     Ta      AOHoplio-aitueiiTopima      (KaTioH       aMOHiro)

MexaHi3MW  yT8opeHm  KOBaneHTMoro  3B.fl]i<y.

C"aoamw   e/ieKTpoHHi   dyopMyJ"   MOJieKy/I,   xiMiuiii   dyopMyJm   cnoJlyK   3a

3aD*jlaMH  HOHiB`

yJlaMn.
wavanw      npocTi,       iioAl3ijf l]i,      noTpitirli.      TloJiapm       Ta       lienoJ"P[li

ieHTHi  3B.fl3i(H  Mix  aTOMaMH.

7..Iio9}ngamw  Bun  xiMiqiioro  ]8'g3Ky  a  cno/iyui,  `ioxJTmicTb  yTBopei]H#

3Boro    3B'ji]i(y    Mix    MOJiei{yj]aMH,    a)i]H"i    a/iacTMBocT`    pevoBMil    iia
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'c-riTulijj"riopi,i`HTffH~;iH)TaHeoflNO-'

piaHi    rloHr"   npo   j]iicnepciii   cHCTeMH.
KonoinHi  Ta  ic"[iiii  po.uwHk,   CycneH3i`i.,

eMyiTbci.i..    acpo3oni.     Maco8a     i     o6'owHa

(a/in   ra3y)   uacTi(H   petio""    a   cyMimi,
MeTouM    Po.J]iJieHm   cyMiueji    (BiACTolo-

iraHi",   dtijiLTpyBaiiHji,   ueHTpndyryBaJl iu,
BurlaproBal"H,     z`HC"Jljiuiji     (neperoi]Ka).

Byj]oBa  Mane+cy"  roj]w.  noiijiTTfl  po3iHH,

p03t"IiHMk,           p03"[ieHa      '    peiiot}Htta,
KPHCTanorij]paT.   p03"HiiieTb   peeyoBHH,   'i-I

•a/IexliicTb         Bin         pi]"x         viiHiiHKiB.

Haciiqei]i  ji  i]eHacwuciii,  rollueHTpoBaHi  jl

po3BeaeHi   po3""    MacoBa  I+acTKa  po]-
"LieHo.I. petloB«iirl  y  po3"Iii.  E/[eitTpo/iiT,

Heej]eRTpoJliT.    Eneicrponi""a   qHcouia-

#':LHC::::::K?neHKPTe°JT'f,"a:I;°u`H:HC:::u:;,,.
o6MiHy    Mi*    eiieRTpo/!iTaMw    y    po.tmHi.

BoflHeBni]    noKa3i{nK    toH)     3a6apEJieiiiijl

i iuiHKaropiB  (yil iBepcaJi "oro,   dyclloJldy"-
ne`i.Hy,      Mc"opaHxy)      a      KiicjioTMOMy,
+iy*HOMy   i   HefiTpanmoMy   cepeAOBHurax,

3tia`IeHlul   pH   JIJljl   Ko*iioro   ccpcjioB"uia
rinpo]Ii.   ccmeil.   jlKicHi    pcai{ui`i'   Ha   AeflKi

cycTicH3iil,  eMyjTbciii,   aep03OniB,   e/]eicTpojiiTiB   I   Hce/]eicTpojiiTiB.   cH/ibiiHx   I

cJi a6Krlx  e.ielcrpoJiiTiB,  KPMCTaJioriApai`i8.

Po3p/3Hflmw  o/iriopLfllii  Ta  HcoHI+opiAl{i  cyMiuj  pi3"x  "IiiB,  po36aBJleiJi,

KO[lueHTpoi}aiii,        iiacmei]i,         Hei]acHueili         po3uMHM;        eJ`ei<TpoJ]l"         ii

HceJleKTpoJli",  cHJTbHi "  oua6r:I  eneKTponi".
OC;upamw    crloci6     po3AineH.iji     oAi]opifliio`i.    a6o     HcouHopiAilo'f    cyMiuri

PeqoBHil;  BMjlBneHm  a  po3"Hi      jipof(cHii-,  xi]op"f`-,  cynbdyar-,   Kap60HaT-,
CwniKaT-I  oprodyocdi8T-ioiliB,  iloi]iB  riHporeny,  aMOHiro.  Bapito,  a  TaKox,  ]a

/iorioMororo flyry, -iioHiB  ®epyMy(2+) I a>epyMy(3+)
cknaoamw   cxeMff    a/ieKTponi"tmot.   /"couiaui`i.   OcHOB.    KHcjioT,    cojicri;

iloilHO-MoncKy"pHi       piB"iim       ]a       MoneKynapHMMH       piBH"H"M       I
MOJieKyJ"piii   piB"Hm   .a   iioHiio-MoneKym]p"Mii   plB"IiHjiMw,   PiBlljll"H

pcaKuiii    riflpoJ113y   coJleii;   piB"mji   flKicnwx   peai{uiil   flm   BM3Haqelllm   0

po3uiiHax   x;IopHfl-,    cy/ib¢aT-,    itap6oHaT-.    cHiiix8T-    I    opTo¢ocdyaT-ioHiB,
iloliiB  aMoitiro,  ®epyMy(2+),  ®epyMy(3+),  (ocan"yro"  .I.x  jiyr"w),  Bapiro

Monenyj"pHiii  Ta  iioi]i+jii  ¢OpMax.

AHanJjj^gamw  BilHWB  6yAOBii  peqoBHii,  TCMnepaTypH,  T#cKy  (jim  raniB)  iia
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BJiacTHBocTi           HeMeTapiB.            AJlo7pcyrm`

AJioTponHI        Mo4M¢LKauiL        HCMCTaJTi`IHMx

eJlcMelJTio            fli}wLue          ajicop6iii.i          (iia

ripMKJ`ani   armiBOBaiioro   Byrijina).   oKwcm

Ta        BLA]ioBHi        Bnac"BoCTi        HeMC'raJiiB

3acTocyBaHliH            HeMeTaJliB             oKCMreH`

nou"penicTb      oxciireiiy      a      npHpoai.
KwceHb,          cicjian.     noro          MoneKy",
nomHpeHicTb          y          T]pMpoqi.          ®i3HVLii

BilacTHBOcTi  KI{ci]ro.  onepxaiim  KHCHro  a

na6opaTopi'i.     (3     ri;|poreH     nepoi(cMzly     i
Bonn)       Ta       npoMHc/]oBocTi.       Cnoco6n

•6MpanHji    KHCHlo,    f|oBeflciiiiH    HaflBHocTi

KiicHro         xiMivHi       BTlac"DOcTi     .KrlcHro:

83a€MOAifl      ]      npoc"MM      i      cmaniinMH

pe`IOBMiiaM".        Koiioo6ir        OKCHi.eHy.    a
npHPofli.          O.oH.          3acTocyBaHM         Ta
6ioJiorivyita       ponb       Kuciiro.       OKiicliellm

(ropiHllfl,   rloBiJ]Lilc   ot(iict]cHHn,  AnxaiiHji).
yMOBH        BHiiHi{iigHiifl        ra        iipHr"iiellHH

ropi HHfl               Crto/IyKH              ilcMe'raJ[i vl"X

eiicMowTiB     3     l`inporeiioM.     BnacTiJirocTi

BojiiiMx        p03"iiiB        uMx        crioJiyK,        `i.x

3acTOcyBa+im         oKcrmii        HCMerarii"Mx
a/IeMeHTiB.  .i.x  yMicT  a  a"oC®Cpi.

al{THBOBaHoro     l]ynJiJI#);    aiiTponorei+Hi    Ta    iipiir)oAiii     l]pHlmHw     rioflBM     a

a"oC¢epi       oKCMalB      ncMCTaJ7ivHHx       e/IeMeliTiB.       iTpoiiecLB       oK«ciicHHfl,

Kojioo6iry  OKCH reHy.
#aoiJOwmw    npwk#aow    anoTponHHx    MouMdyiKauii]    Oi<cllreHy    (KHCcHi,    Ta

o3oH),    CyTlbdyypy    ®oM6ii]iia   Ta    Moiiox/mHHa   cipxa),    Kap6oily    (rpadyiT,

aJma3    Ta    4iy/icpeH),    ®oc¢opy    (6i"ii    Ta    vepaoi"fi    rtyoc¢op).    crloiiyi(
HeMCT8/iiHHHx     cjieMemi8     ]     rmporeHOM     (riziporeH     xiiopMA,     riAporell

eyJib¢jq, "OHiar).
C'maoamui  xiMitiHi    piBMHHji,    uno    rilrITBeprl)+cyroTb   oKwcHi    BTiac"BocTi

HeMeTaJliB  (T(HceHb,  cipKa,  ByrJieiib,  x/top)  8  peaituiflx  3  BOAHeM  i  MeTanaM«,

BiA}IOBHi      BiiacTHBocTi     Bo/iHro     iz      Byrj`euro     a     pearuim     3      oi{cunaM"

MeTaniiHHx  eneMciiTiB;  peaKuija,  flKi   xapaKTcpM3yioi`b   Bulac"BOcTi   BOAHwx

po3"iiiB  rijiporeH  xjiopMliy   (.   ocHOBaMw),   ri/iporcH   cy/Ibdyiny  (3  JTyrdMn),
aMOHiaKy  (3   I<McjioTaMM);  pcaKu`in  wiTpa"o'i'  i  Kol]iieHTpo8ai`o.l`  CyJlbdya"OT

KricnoT  3  Ma"icM,  u«HltoM,  ^iiunlo,  peat(nil.I:  04eplfaHHfl  KMCHro  3  riaporeli

rlepol<cHAy   ra  i3oan;  ttHciiro  3  BOAHeM,   DyrjTeucM,  cipKc>io,  MariiicM,  3anl3oM,

M i/iAro.  MeTawoM,  mpoi`cii  cyiJbd)inoM.

//api6Hrooa/nu    ¢i3H"I     Ta    xiMltJiii     BflacTMEocTl     ilcMCTaJiiB,     ol(C«J]iB

HCMeraniuHMx  cJTCMeiiTiB;  8/iac"BocTi  Boqiiiix  poi.mHiB  rij]poreH  xJiopuJly,

ri||poreH  cyiib®i4y,  aMOHiaicy.

Xapa"apw?ysam        HeMeianH,        `ixiii        dyi"i]Hi         BiiacTMBoc.ri        Ta
lacTocyBaHiiji;      }acrocyBaH"      riAporcH     xJlopiiiiy,      ri/|poreH      CyJlbdyiJ]y,
8MO[[iatty;    ¢i3«.nii    Ta    xiMlqi]t    BjiacTMBOcTi    Hirpa"Ol    i    KOHucHTpOBaHO'T

cyJib¢aTHO'I`     I<wcjloT     (D3acMoniR     3      M&rHicM,      L|uiittoM,     Mi/izlro),      xiMivi[i

a/]acTWBocTi  KucHro;  iipaRTHtiHy  3il"yunieTb  muuia  ancop6ui.i'`  azlcop6ui ittly

]flaTH icTb  ai<TH BOBai!Oro  nyrijT;iH  Ta  aHajTorim"x  juitapc bKnx  iipeTlapaTj B

Otyl.Hrooomw      6ioJiori`me      .i]aueHiiji      HafiBaxj"Bimwx       HCMCTani"HX

(OttcnreHy,      HiTporcHy,      Kap6oHy,      ®oc¢opy.      ranorciiiB)      erieMeiiTiB;
3HawcHHji  KncHro a  xuilcAiflJi"ocTi  opraHi3MiB;  o.Jolly  a  a"oC¢Cpi.

Bt/enoonrodam    C)^Oaicow#%     iiioHo    -acTocyBal]Hf    o3oHy,    el(ojioriuHHX

iiac/IijiKiB  BmiuLB  B  a"oc¢epy  oKcwAiD  Kap6oHy,  HLTporeHy,  CyJTE,Sypy;
KHcjioTtlMx jiouiB,  riapi"KOBoro e¢ei<i`y

o6tp'Hm06)^Ba;wu    3HayeHHfl    anoTponHux    riepeTBOpeiib;    ]acTOcyBaHm
I(HCHro

4oooDwmw   npaK"qiiy  3HavyunicTb   iieMeTaJiiB   i`a   cnoJiyi(   HeMeTaJliHHMX
eneMCHTiB.

!¥gir;aJ10~ne



eneMeHTiB  (Miciie  y  iicpioA"iti#   CneTeMi,

oco6jm BacTi  eJ]cK7 poiiiio'i' 6yAouw .aTOM iB).

®i.nq}ii  a,iac"BocTi  MeTaniij.  3anexHicTb
Bill    'i.xiibo`.    6yjioBM.    Aj]TOMiHin     I     3ani3O:

dyi3WqH i            i            Xihli"i            BJlac"BocTi.
Haiii}ax/"Diuri     crio/iyKn     AnroMiiii!o     Ta

®epyMy,   3acTocyBaniiji   MeTaniB   Ta   `i.xHix

crtna8iD    PAP  aKT»Br]oCTi  MeTautlB.  Cy`tacHi

c»Ji iKaTH i              MaTepianH.              Mi [iepaJlblii

/io6pHna,  lloHjing  npo  KwcJioiHi  Ta  JiyxHi

Bw3Have"ji,      cKjian      i      MOMeiiK/iarypa,
N)iac»dyil{auiA                   oKCMJli D,                   xiM ivrri

rmac"BocTi          coJleTBop"x          oKcWAiB,
cnoco6M  oaepx(anHfl oKcw/lib.

ejieTCTpoiii"Lli+OL       /iiicouiaui`i'),       cl(nan       i

»oMeliKJlaTypa.        KJlacHQ)iKaulH,         xiNivilj

BjiacTHBOcTi  jTyriB  Ta  iiap03yi]i!HMx  OcHOB,

cnoco6M  oiiepxaiim  ociioB

_"-i-----~--

i3iiaveHHj]     (3araJibHe     Ta      3      IiorJlmy

eirlponi"viio.I.     j"couiani`l),     CKflan     i
MeHKrlarypa,        KJlaci]¢iltauifl,        xjMivlii

@c" Bocrri,  crioco6W oAepxaHm  i{MCJioT.

CwadanJw  piBHfliiliJi,  IJ]o  tllz|TBeppxyroTb  oij`i]oBiiL  Bjiac"DocTi  M€TamB,

3oz(peMa   aiiroMiiiiio   i   ]ani3a   (peaKuifi   3   HeMei`a/iaMii,   i3o/lore,   K«cnoTaMH   I

coflflMw  a  po3"Haj{).

„apJ'6Hrot?amw    ¢i"V«l    Ta    XiMiimi    BnacTHBoori    MCTaniB    (aJlroMiHi#    i

3ani3o),    oi(cMfljB    Mei`ani"Mx    c/icMeiiTiB;    ociioB    (nApoxcHAiB    HaTpiro    i

Kanbuiio).

rapaxmapu3y6am  Mci.aru,  i`xiii  ¢i3HHHi  B/iac"BOcTi  Ta  ]acTOcyBaHi]fl  (y
1`oMy     "oni     criJiaBiB     MeTarHB),     ]8crocyoaiiHfl      riApoKCHAiB      HaTpiro     i

Kanblll'o.

Ovi'Hro6amu     6ioJioriHHe     3iiaueHm     MeTanitl"x     (Ka/ibiiiio,      Kaniro.
HaTpiro,  Ma"iro.  ®epyMy) ej]eMeiiTiB.

J7o6odwmw     iipaKTmHy     3Ha`iyuric"     MeTaniB     i     cno/iyx     MCTaJiilli"X
eJ]eMeiiTii}.

fJa3wGamw          oi(CH/iM          3a          cyttaciioro          HayKORoro          yi(Pa.iHcbt(oro

HOMciiKJiaryporo  3a  .I.xiiiMM  xiMiqi{HMw  dyopMynaMti.

Pi?api`jwAmw   iieconeTBopHi   (Co,   N2o,   No,   Sio)   fl   co7ICTRopHi   oKCMaii

(I(WCJlo" i,  ocHOBHi ,  aM¢oTepii i),
CMadam"       xiMiLiHi       ¢opMy"       oKcriaiB;       pLBIiflHHfl       peaKuifi,       Hxi

XapaKTepM3yroTb   xiMititii   unac"Boci`i   co/iemaopHMx   or(ciiAiB   (83acMOJlifl   3

BOJloro,     oKCuAaMH,     KncjioTaMH.    /]yraMw);     ciioco6ri     oj]i'pxaHiiH     oKCHj]iB

(b.acMOAifl      npocTHx      I      crmanHiix      peroBWH      ia      i{ncHeM,      p03unanaHHjl
Hepo3"HHHx  OCHOB,  Ae*Kux  KHCJlor  I  co/left  niA qac  I+arpiBaii")

HapioHro8amu     3a     xiMitmwMw     BjiacTMBOcTflMH     OcuOBi+i,     KMciioTiii     Ta

aM¢oTeprii  (Ha  iipxKnapax  oztcuniB  u»itKy Ta  AjiloMiiiiro)  oi(ci4n».

Jrapa^.mapuJ}Jcam  dyi"uH i  rmac" BocTI  oi<cwniB.
Bw3Hawam   ¢OpMy"   OKcuAiB  cepea  ¢OpMyn   ciioHyK   iHiljMx   BWBucHwx

KJlaciB.

J/ci3u8amw          oci{oBn          3a          cyiiacHoro          riayi<oBoro          yKpa!Hcbi<oro

tloMeJ+rmaTyporo  .a `I.XliiM»  xLMi"l"M  ¢opMyJlaw.
Po3/I.?Mmu po3"iiili  (J]y") Ta  iiepo3`IiAHi+i  ociioBw.

CMaoamu       xiMJttHi       dyopMy"        ociioD;        piBIixilHA        peaKul`«,        flKI

xapaltTepw3yroTb     xiMiqi{i     Bjiac"BOcTi    nyriB     (ii3acMOuiji     3     i{wcfioTHHMM

ol(cH/iaMH.    I<Hc/]oTaMH    Ta    coJTj]MH    a    po3"ili)    Ta    Hepo3"HMHx    octloB

::`:`pan*,I:`;jA¥¥3:£MH¥„:¥,`:.W;X*`,#j;;*#;:o¥j,.~tHk:P=:T¥j
i3  Borroro)  H  Hcpo3q»HliHX  ocHo8  (8.acMoni8  coneG  i3  ityraMn  o  po3vriiil).

„opi`6Hiouamt/   xiMiuHi   8jiacTHBocTl    po3uMHHwx   (iiyriB)   i    ilcpo3wHiiHwX

Ocl,OB.

X4po^'mepw3}/Gain w dyi3iltmi  a/iac" iiocTi  OCHOB.

Bu3wo.amw.  ¢opMy"   oci]OB   cepca   ®opMyn   cnoflyi(   iHurMX   BWBtleHHX

vAutafiB:

BH3iiaqeilHji   (3arajibi]e   Ta   3   norJ]H/|y

ej]exppoj]i"vlio`i`     4Hcouioui.I),     Oman     i
iioMciiKiTarypa,        KnacH¢ixauifl.        xiMjqHi

BJlacTnBocTi ,             cTloco6il             onepw(ailiin

cepenilix  Ta  Kiic/I"x  co/!eji,  Tx  noiiiwpei{m]

a  npwponi   rloi{rmfl  iipo  xOpc"icTb  BOAM
Ta cnceo6ii l'i' ycyHeHHH.

v  , ,i ,,,, ~,, ,~ ,,,,, _w  ,,,,, ~  .  ,_

iloMeHKjiaTypoio .a .I.xiiiMn  xiM i ull "n  dyopMynaMu.

Po.pijroim    i{kcno"    ]a    cKnaAOM    (oKCMrei]oBMicHi,    6e3oi<CHrel]oBi),

oclloBHicTio    (ouHo-,    qBo'`    Tpt4cicwoBHi),     .aarilicTro    4o     ejiekTpofli"LiHo.I.

/iwcouiai(i.I`  (cii/ibH I,  cna6Ki)

Cmaoomw      xiMi`mi       ¢opMyJ"       xMcnoT;       pioMHM       PeaKui#,      jiKi
xapaicTepM.yroTb    xiMi`Hi     BJiac"BocTi     xHcnoT    (B]acMoum     3    MeTanaMW,

oCHomiiMii     Ta     aMdyoTepii"M     oKCHaaMii`     ociioDaMM     T@     aMdyoTcpH"M

rupc)KCH+lawn,   con"M)   Ta  cnoco6M   ix   o/iepx8iliijl   (83acMouiji   I(HCJioTHHx
oXC»4iB  i.  Boaoio, /]cHx«x  iicMeTaJLiB  i3  Boz|IieM,  coJleti  i3  Knc/ioTaM»).

xapa#maputryGom u  a i.iilmi  Bj]acTW BOcTi  KMci]OT.

Bw3»ovamw   ¢opMyn»   I{«cJ7oT   c€pea   ¢opMy/I   crionyK   iHI]]Hx   exBIiei[Mx

I(naciB,  BancHi`H I cTb  I(HCJTOTi{oro  3anHuli(y  3a  ¢opMyJioio  KilcJ]oTii.

HpozHotyoa,7m     Moxc/mBieTb     nepe6iry     xlMi"Hx     peaKuift     KwcnoT     .j

.M±ii.a_t!|ot)I:£:9::!!#!:i:n|?£a±:k:::!|£!i9?]|MeTaJliB._`_.`,u,.....,..„..,..,,.„„
Hajltoamu  cepeAiii   in  i<Mcni   coili   3a  cyqacHoro   Hayi{oBoro   yt(pa'i.iici,koio

iioMeHi<jiaTyporo  3a  'ixHiMH   xiMittHuM"  dyopMyiiaMM;   BnAH   xopcTXoCTi   Bo4u

("MttacoBa,  Boo  Kap6oMa"a;  rioci`ifaHa, 3aranbHa).
poapi`]wj]mw ]a cKiiafloM  cepeiiH i Ta I:Hcjli  coili.

CroTaoamu    xiMi"i    dyopMyiM    ccpez`i]ix    Ta    i<Hc/]i!x    coiieii;    piBHfliliiji



V7fM|;i;p*i"€`i;n";k"M
rmc```TI.?dyorepHocTi.``-m``      xiMiuTii
ELiiac"BOcTi,            ciioc06H            Oj|ep.AtaHH#

aM¢OTep"x  o«c»jiiB  i  riAPOKCH/lib.

HfJo€ffoty6cimw      MomiHBicTb      liepe6il`y      xiMiui"x      peaKiiiii      conch      .

MeraJtaMTi,  814KopMCTOByrottH  pou  air" BHocTi  MeTaniB.

^v*fl£gg!!:mL±!jcE±!±::!sgR£T_.K:9i±g:A:!£j!et!!2§!::9:i±]£!LJ~i_an:a!!iKj2#riKLa!±iL,,
fJa3u8amw   aMdyoTepHi   oKCHAn    i    riApoKcnAw   3a   cyiflciioio    llayi(oBoro

yKpa.I-HcbKoro  HOMciiKi[aryporo  )a Txli iMH  xiMiLiiiMMt4  ¢OpMy/IaM».
PoxpJ'3Mmw aM¢oTepHi  oKCHj]H  i  riApoKCHAw  ccpe/1 iHmMx  iieopranitl"X

cn oJiyK  3a  .I.x+I iMM  EJiacT"i)ocTjiMM.

Cmadqmw    xiMiiilii    dyopMy/in    oKciiniD    i     riApoKCHj]iB    AJiroMil!lro    Ta

LlwilKy,   piBHAHH8   peaKuiil,   "i   xapaKTepM3yron   -rxlii   xiMLvlii   fiiiacTHf!OcTi

(83acMoui£   3   K"cJloTaMii,   J]yraMM   (a   pD3|mm   ia   nii`   tiac   cnnaBJij]iii")   Ta
cnoco6w a/iepxa`Hii8  (83acMoniH cojieii  uMx  ejieMenTii3  i3  JiyraMn  a  Po3"Ill).

Arap(/icn'icpwJycamw      nourmfl      aM¢OTepiiocTi,      ¢i3MUHi       BJ]ac"BOcTi

Hapi.6wrooamw        xiMii"i        Bj]ac"BOcTi         OKcii/lib,         OcHOB.         KHcjloT,

aMdyoTepim x  riApoKCHj|i B,  cojTeiz.

yc/«aHo6WhJ6aml/   3I)`fl3K«    Mix    cKnd4oM    i    xiMitltlr"«    BjlacTtlcocTjlM»

oKCHqiB,     i<rlcJloT,     ocHoti,     aMdoTepiiHx     rill)oKcwniB,     coJicjl;     reMe"Vlli

•B'fl3i(H    Mix   npoc"Mw   i   CK/iajiiiHMii    pelioBMH"ii,   orccMaaMw,   ocHOBaMl{,

KwcjioTaM H,  aMq7OTep"MM  rinpoKcni`aMn ,  cOTijiM M

~`.v,__i.9.c:o9:;%aH]rHofl6MysoaK::A,a:aonceHTE`,a::cnoMT',xaM
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Ckna/low,       BJ]acTHBocTjiMM       ra

£gIsp!i!±*:ieR9xs!!AiEL,c~O`€,€ji;„,

fJaJw8amw       opraiiivHi       cnonyKH       3a       cTpyKTypHHMu       ¢oPMyJlaM",

BHKoPH CTOByrouH  cHCTeMaTniiiy  HOMeHKji aTypy

#agodwmu   MpwAw4ow   opraiiiti"x   crioiiyK   i.   npoc"MW,   nozIBii]"Mpl,
iTOTpiil"MM         I(ap6oH-Kap6oHOBWMH         3B'a3KaMw;         roMonoriB         pi3HMx

roM07]Oriu"x     pjiqiB     ByrjicBon}iiB     Ta     OKcnreiio-      i      iliTporelloBMicHHx

opraHivH»x    CnoJlytc   pi3i{Hx   I<J[aciB.,   cTpyKTypHMx    i3oMepiB   npeacTaBH14KiD

in""""`"__`"""`T¥iii`i`i?`|*fi#:tK`i`,iK;i::Ti#x:`;i6F:`:'i::x|ji:i*H._"yanT:i::i,I:i.;m``.`;rant:;

opraHitiH»x           cnonyk           3a          6yiioBoro
I(ap6olioF)ore        J]aHlrora        i        HajlBH[cro
xapaRTepHCTrmHx              (¢yHicuioi{iiiTb"x)
riJyrl.        jlBIiue        roMojiori'i`;        roMOJTorrl,

roMOJloriiHMji   pjiji,   roMOJioriiHa   pi3iiHiiji.

Kn8c"       opraHi"Mx      cno/iyi<.       3araiibi]i

dyopMym    roMOJioi`i"Hx    paniB    I    KjTaciB
opratlilnmx      cnoJiyK.      j]aHJJie      I.oMcpil,

i]oMepM,   cTpyRTypHa   i3oMepin.   B]acMi"R

8ii/i«D       anoMio       a6o       rpyTi       aroMiB       y

Mo/IeKyJlax opraMj "nx cnoJiyK.

cnoJiyKH,   npHpOAi]i  Ta  cnHTCTn"i  Opraiiiqi]i  criojiyi{M;  OpraniciHi  cnoJiym
18   aKicl+"   CKj7aAOM:   E]yr)]eBOAHi,   oKc»r€Ho.   i   LiiTp{)reHoaMic]ii   PevoB«HM;
•npoc"i!,  rlouBiiitmil,  noi`piiiim#  I(ap6ot]-Kap6oHOBi  3B.H3Kn;  roMonori"i

pfl/iH  I  Kj]acw  Oprani"wx cnonyi<;  cTpyKrypiii  i3OMepu  neBHO`i. peyo"HM
„apiowm6cimw    ^'oBancii'rNi     I(ap6oi`-Kap6oiioBi    3B`13KM     y     MojicKyjiax

opral]i"Hx       ciionyK'      iipoc"ii,       no+`Bii-iiiwiz,      noTpiii"i{;      6yAOBy       i
rmac"BocTi  cno/]yK .  pi]I"Mu  xapaKTepHCTWHHHMH  rpynaMl1.

fcoacw¢/'^.)J6amu  oprai ii"i  ciioj]yKn  .a  6yaoBoro  Kap6oi]oEioro  JlalJurora
rLa  iiacMLielii  Eiyr/7eBojiHi  (anKa").  IieHacwe}Ji  ByrJTeBouri  (a/melltl,  anl{I"),

"x)   rpyn   cnMp",   ¢eHoj],  anbjierinM,   Kap6oHOBi   I(McnoTi{,   ecTepn,  aMiHM,
aMiHOKuc/`OTw.

BusHaLiomw   ilajlBa)ic/mBiu]i   eneMcii"-oprai{orci"   (C,   H,   0,   N,   S,   P),
loMojlo"     ByT`JieooA[iii3    Ta    ```xi]ix     noxiAiiHx;     i]oMepii    3a    cTpyKTypHHMM

¢opMyna-.
CKwciDanm  cTpyicrypili  dyopry"  opratiiui"x  ciionyK  3a  wa3RaMM  3riAiio

3  c HCTeMaTVAt]}[oro  HOMCHKjiatypoio.

.Vcmo#oaJ!rooamw    BiAnoBi"iocTI     Mix    npencTaBHWxaMM    roMOJlol.iulmx

pflAiD   Ta   .I.Xl]iMH   ]8rB/ibHHMH   dyopMyiiaMH.   i{JiacaMM   opraHiuiinx   CnoJlyK   Ta`i'xl]iMH    xapaxTepticTiiti"M»    (¢yT|xtiior|anb[I"H)    rpynaMM;    B!4MJHHoCTI

Mix     roMorloraMi4    3a    KinbKici"M    cKJia4oM.     I.oMepaMM     -     ]a     6y/IOBoro

^..~_be"y Ji2|!!JmAuL~ _u~~          ~ ~~~~ ~m
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Ha3w6amu\`3aranblly   a)opMyJiy   anKaHin,   npeACTaB"KiB   roMonoril"oro

pqfly ct(nany.CH. -C ioH22 .a cHCTeMai`wunoro itoMei]Knaryporo
CK¢aacJmu    MOJleKyJ"PHi,    cTpyKTypHi    Ta    iianiBCTpyRTypHi    q]opMyJ"

anl{aHiB   Ta   TXHix    i3oMepjE]    3a    Ha3Boro   cnonyK»;   plBHfllil"    Peaxuiil,   uo

xapaRTep»3yroTb      xiMit+iii      B/IacT«BocTi      anKaiiiB      (ropiiiLtfl,      TCpMIV"A

PC)3i(Jlan,   i3oMepn3auig.  ranore}iyBaH ii#),  oAepxaii in  ani{aH iB  (riiipyBaHH jiM
anKCHi8,  anKiiiiB).

f'co#/.jwaoamw  cTpyKTyi)H i   i3oMepn  iipeACTaBiiMKi B  roMonDri qHoro  PjlJ|y

anl(aHiB,

PapioHro8amw 6yAoay Ta  BJlacTnBocTi  MeTaHy  Ta  #oro  roMonoriB.
o6PywmoG)^5Ionw   3ajie*HicTb   Mix   arperaTHHM   cTaHOM   (3a   2o-25   °C),

TeMIlepaTypaMw     nJlaB/ieitrm     i     KHniHHa     anKa}JiEi    ia    -i'xH"rl     8iJIMocHMM«

MOJleKyJ"pHMMn     MacaMw     i     6yfloBoro     MojicKyji;     3Aa"icTb     aJTKaliiB     Ao

peai<uin   ]aMiuei{m.,  3acTOcyi]aH"  anKaHiB  (iianHBO,   riani,lie,   p03`MHH"Kw,
o4epxoHHfl  cani,  BOAiilo,  (aitorcHoanE(ailiJ3) 'i'xHiM»  Bnaci i4BocT"H

ycmawoanro6amw   3B'fl.kn   Mix(   cKJianoM,   6yAODoro,   a/iacTilBocTjl

!sseeica:±±±££±:£efe+H<i`?a,``.!.`¥`H+y.OunnBOM,HaAOBKio*amn_`.``.
#o3wGamw     aJ]i(em     ]a     ciicTeMa"Hiioro     HOMeiiKnaTyporo     in

]ar8Jibi]y  dyapMyJ]y

Bu3Hovomw    cTpyKrypiii     i3oMepM    ajTKeHiB    .a    6yfloBoro    Kap6oHOBoro

naHurora,  po]TaillysanHBM  nouBiiiHoro 3B'fl3 Ky.
nororro6Omz/ cyTb cTpyKTypHO.I.  i3OMcpi I  a/II<etliB.

PoJ"l.jwcJ6amw  cTpyKTypH i  ilo MepM  iipeiicTaBi"Ki a  roMOJlori qHoro  pr fly
aJ'KeHiB,

C"aocimu  Ha   oCHOBi   3ar8nbHo`i`  ®opMynw   Mo/ieKymipHi,  CTpylcTypHj   Ta

riartincTpyTCTypHi  ¢opMyJm  anKeMiFI,  pirmfll{IiH  peaKuifi.  Luo  xapai(Teprl3yroTb

xiMiqHi    BiTac"Bocii    cTciiy   (HacTi(oBe   Ta    noBHe   oKMCHeiim,    rlpMCAiiaHHfl

BOJIllro,      ranorei+iB,      riaporeii      ranoreHilti8,      BoflH,      noJiiMCP113auijl)      Ta

oflepxaHiij]         ei€Hy        (Aeri/ipyBallil"         cTaHy,        riApyBai+ujiM         eTHHy,

qeriJlparaui cio eTal!oJly)
3acmocoGyoamu 3itaiiiiF A;ia  Bw6opy  cnoco6y  BiiqBneHHji  anKeiii8

yfniai/o¢/irotj4i/nu     'JD'ji3i(H     Mix     6y/`oBoro     Ta     3/iaTiiicno     aJIKei]iB     Ilo

peaxuin   ripMCAiiaHHfl
o6PyJ/moo)Jcamw       ]acTocy8aiiHH       anKei{iB       .i`xHjMH        BJiacrHBocT#MH

i:T::i: j]anurora,  po3TauyBaHHnM  i]oTpiiiHoro  3B' q3Ky
.. ,  noAfHro6Omw  cyTI,  cTpyicTyp]IO`i`  i3OM epi`i'  a."i ti iB.

CJ.7adamw    Monei<ympiii,    cTpyKTypi]i     Ta    iianiBCTpyRTypiii     ¢oPMyJ"

aJiKiHiB;  piBmHm  peakuiii,  iuo  xapaicTcpM3yioTb  xi^tiqtii  BjlacTHOOcTi  e"ily

(llpMcaHaHnq   BOAilro,  ranoJ`CiiiB,  riArioreii  ranoieHijii8,  8o|iM;  TpnMepH3aulfl
eTWHy,   `iacTKOBe   oKHCHeHHq)   i   no8i+e   oKnc+ieiiHA   anKiiliB,   npoMMCJioBi   Ta

Jla6opaTopHi    clloco6H    oAepxanliH    eTiiiiy;    jierupyi3ai]ii8M    eTaHy,    CTelly,

3araJlbHa  ¢opMyJla  apeHiB  roMojioriHiioro

pji/|y        6eii3aHy.         Bynom        Mojieityi",
8jiac"BocTi.           cnoco6w           ojiepxaiimi
6eH3eHy

Bny:#:8°ofl:I:.:*T:P`.:nHa8i:i:um£PAe:':'Hflra3B,y,::;B:i:;nM.fly,cBnyErflpn°gfl=
np»poum             pKcpeJia             ayr/[cBonni o.
nepero"a           Ha¢".           ByrneBOAiieBa
cupoBWHa           ii           oxopoHa           AOBKiJ]" ,

3acTocyBai] i] 8  Byr/iecoflHiB.

iffi+;`pirTTqrfe

rLxpoiii]OM  Kajibitm  aue"iieHin)/, TcpMiqH"  p03KilapaHI"M  MeTaHy

?acmocoeyBamw 3i+ail Hg li/iji  "6opy crioco6y  BHaBneii.ifl ani{iHi a.

„apJG//roaom     peal<uiiiHy     34aTliicTb     cTeHy      I     ci`»Hy     B      pcaKuiAx
l|PkcJIHalJ".

ycmaAoorrocam  3B'ji3oK  Mix  6yAoaoro  Ta  I/iaTHicTro  eTkiiy Ilo  peaKuifl
npHc/ilia»«H`

o6q7yffmoey8amw   3acTOcyBaHi]H   eT"i]y   (ra3OBe   pi3amfl   i   ]BaproBaHHfl

^Mg**,Bha2VAee± Bjiac" BOcT"~tt` ^__ A            _ ,..... ~^.
I/a3t"amw  3aranblly  dyopMyJly  apoMa"`I"x  lryl.JieBOAiiiE ,
Pojpi.3ii#mw HeHacH`ieHi  Ta  apoMa""i  Byl`JieBoqii i.

aJrKaiiiD  I  apKeHiB,  peaKuiiit]y  .pai`tticTb  6eH3exy,  a/tKaHio,  aJiKeiilB  i  aJ]I(I1{IB

y  Peaxuixx  3aMiuerili8  Ta  okMCHCM[ifl;  6eH3eHy,  anxeHIB  i  arKiHIB  y  peaKJl»X
ripMcaraHi]H.

CwJadamu   Mo/IeKyj"pHy   i.a   cTpyi(rypily   ¢opMy"   6eil3eHy;   piBHaiiim

pcaKuiii,    u{O   xapaicTcpM]ytori.    xiMiui]i    tinac"BOcTi    6eii3cHy    (ra/ioreiiy-
BaHHjl,      riApyBal]tl*.     ropiniifl),     onepx{a"fl     6e+i3ciiy      a      i]poMHCJloBoCTl

`LK¥ap.i~T.H~`,i~t|,L4ev!^iJunian:!|!±Zj!;KKJ;?Z!Z,JP~tl,¥,€:P!!:e!±i£,€J,#,Ty) '              _.`...
Horciiro6amu  cyTb  rlpouecy  ncperoHKw  Hady".
C'KcaDamLt   Pip+"[7H#    pcaKuijl,   Llio   Bia6yi]aioTI,cA    Tlia    Liac   cnanroDaMilH

TipHpouroro  racy.

Po3plJwflmu  peal(uii',  flK)  BiA6yiiaroTbcH  [iizi  uac  TepMitlHoro  po3KnaliaHiifl

ByrJ]eBofllliB.

ycmawo6JiroGamw    ]B'fl3l{il    Mix    cKna/|oM,    6yAOBoro,    B/iacTHBocTHMw    i

.                            ``                    :,

3ri#seo
€,--",-~     „""I ,,,,..,,,,- „',„"„,,i,
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cMc'reMaTMllwa        Ho.MeiiKjiiiT)'pa,        x"itiiii

Biiac"oocTi.      BoiiHeBwti      3o'fl3oK,     noro

unJll{a    in   dyi3HUHi    Bnac"nocTi    c"pTia

oAepx{i"i"       cTaiiony.        rjiiuepou       flK
ilpe/icTaBimK       6ai`aTooTOMi"x       CnwpnD:

xiMivlii    Emac"BocTi,    fll<icHa    peaKLiia    in

6araToaroMHi  cn"pTH.

oKcnreiioBMiciiMx     opraHi`.i"x     ciionyK     3a     3aranbiioro    ra    cTpyRT`ypH

¢OpMyJlaM«
Dujifaiamu   cTpyrcTyptli   icoMepH   o/]HoaTOMiinx   itacHqei]nx   cr"priB

6yi]oBoro  kap6oiioBoro jlai][iroil`, po3TauiyBaiiii"  riAi)oKcmb}ioi. rpyi"

K"act/¢irort7amw   ci"p"   3a    I(i/.bKicTro    riApoKCMnbiiwx    rpyn:    oflllo-    I
6araToaTOMHi

CianaDamw     Mojiei<ynxpHi.     cTpyKTypiii     ®opMyjiii     ci"pTiB;     piB+i8i"fl

peaKuiti,    uo    omcyioTb    xiMiuHi    anac"BocTi     iiacMveHiix    oAHoaTOMHHX
cniipTiD  (rio8.ie  i  liacTKOBe  ol{MCHeHHH,  4eruipaTaL`i£,  i33acMoniR  3  Jiy)K"MM

MCTanaMw,     riAPoreH     ranorcHiAaMrl,     ecTepnSiKaui*),    miuepony    (flot)He
oi{HclieHHfl,    D]acMOAifl   ]   iiyxtii"n    MeTaiiaMM,    "uiwMw    .iacHici+MMW    Ta

HeHacMqemMk  Kap6oi]oB"n  KHonoTaMw);  oi]epxaiiHfl  r)iiuepony  iiylfw"

utpoJii3oM  (oM njieiiH") "piB ;  crioco6M  ojiepxai]i{fl  eTaHOJ]y (riApataul€ro
cTeHy. ¢epMeHTa"Di]" 6poniHH" rj]ioKo.H).

Araprxmcpuj}Jacimw  cunaA  i   6yaoBy  Moneryi]   a/iHoaTOMWHx  HacMqeHiix
CllMPTiB.       X"ivlii       BnacTMBoc'ri       o4rloaTOMilMx       HacHqe}lhx       C"PTiD       i

rniuepon y,  cnoco6«  oaepxaliiiH cTalro/ty.
Papl6Hroaamu  ¢i3«i[iii  onacTMBoc``.)  (TCMnepaTyp»  K» r[i Hi]fl ,  po." i" icTb

y  BOAi)  oAHoaTOMimx  iiacH`iei`Mx  cnHPTiB  i   DiAiioBiAiiwx  arKBHiB,  MeTaHojly
i      cTai{oJiy:       aKTHBHicTb      ojikoaTOMHiix       iiacHieiJwy.       cnMPTiB,       8oAk       I

iieopraiiitinwx     i{iic/IOT     y     peaituijix     i.     iiy"HMMH     MerafiaMM.,     6yj]oBy     i

BjlacTiiaocT)  oA+ioaTOMHiix  iiacMtlei"x  ci"pTiB  i  dyeHOJiy.

3acmocoey6omu         .Haiim         /]ji*         BM6opy         cnoco6y         BwjiBJietiHq
6araroaTOMHwx      crmpTiB     (83acMonix     3i      cBixoocazixeH"      KynpyM(II)
rupottcnAOM)

npo2/{oj)Aciamu  xiMi"i  unac"DocTi  ojiHoaTOMHwx   Hacn`ici{Hx  ci"pTiu   i
rni`|epoJly       [ia      oc+ioBi      3Haiib      iipo       Bjiac"BocTi       xapaK.repiic"wimx

(dyyri Kuioii anb"x)  rpyi]
06rtyyJ/moo}J8anw       3acTocyBanHR       eTaHo/iy        (oiiepxatim        cTaHOBo`l`

KMCJlo")    Ta    MeTaHo/iy    (oi]epxaHilfl    MeTaiianro    (¢opMa/ibAeri/]y)    `I'xHiMH

macTWBocTjiM"

ycmaHoou/ooam.       rip«tl«HOBo-Iiacj]ipt(oBi        .o`fl3KM        Mix        cKJTaJioM,

6ynoBoro,      BJlacTnBoc"Mn.      3acrocyBanH"      oqHoaTOMHnx      r{acMueHWX
c"pTiB  i  rtliL]epoJry.

f.o6wmw     awcwo8icit     uioj]o     unacTuBocTen     ofliioaTOMHnx      iiacnueHtix

_¢asn_|¥:Ti¥n,fca=!:¥:::,a:

3ara;ibHa       Ta       cTpyKrypHi        a)opMy"
aJibAeriHIB.        CKiiafl.        6ynoHa        MojicKyJI

an bAeriAiB.   Arll,AcrlAila  xapal(TepMc"`i ii a

(dyyllKuio+IanbHa)      rpyna,      `i.I      8mBnetiHfl`
CncTeManlima    HOMeHt(naTypa    i    dyi"wHi

BJ] acTHBoCTI                all b/ierijli B.                X iM i i.li

8nacTi{BocTi  eTaiiaJiio.  tio ro  oiicpx@tl }m.

fai#;i;',6y*ii`i

CK7aoo/"w    MojieKyi]apny,    cTpyKrypiiy    dyopMyi"    dyeHojiy;    pinHjilwm

peaKitiii,    uo     Bino6paxiaioTb    xiMiqiii    rmac"BocTi    dyeHojiy    (peaKui.l`    3a

yilacTro   riApoKCM/ibi]o.I.  rpyl"  ~  83acMOAifl  3  /iyHi"Mii  MCTa/IaMH,  JlyraMll);

peaKuii'  ]a  y`iacTro  6eii3eHOBoro  i{iiibuj]  -83acMo4iJ]  3  6poMHoro  Bouoro).
nap).gwrocamw  6yAOBy  I  a/]ac"BOci`i  OaHoaTOMHMx  ilacwqeHux  c"pTia  i

dycHOJly;  3Aa"ic1`b  6eHce}iy  i  ¢elloJTy  Aci  peaKuii-I  3aMiurciii".
ycmcl//oanroonmt/        npMtmHOBo+idcJiijiKOBi         3B.H3Kn        Mlx<        CKJlaJ]OM,

6y/ioBoro,  Bnac"Boc"Mw.  1acTocyBai`tij]M  ¢eHony,
.  jacmocoo}/6amw     ]HaiiHji     jiJ]fl     BM6opy     crioco6y     BHflBJicHm     ¢eiioJiy

(83acMopm  3 6poMTioro  Bouolo).
/7po?woJyaamw    x"iiliii    BJiac"EiocTi     ¢et[ony    ila    ocHOBi    3IiaMb    r]po

BnacTll BocTi  xapaKTepi{CTwiH Mx  (dyyt] Kuio[ianl,"x )  rpyii.

Po6um/ 6uc//ociKw  iiiozio  BJiac" BocTcffi  dyei+oily  iia  niiicTaBi  i3oro 6y/io"
i    npo    6yjloBy    ¢ettony    l]a    nlACTaBi    iroro    B/iacTHBocTeft    Ta    l]a    octloBi

#ajw6amli   .arapbtiy   ¢opLiyri-;"'i:~ x`abiicT`ej «cLTmH;
rpyiiy  aJl meriAi l};  an b/ieruM  3a  cHCTeMaTHHi{oro  HOMeH KJ`aTyporo.

pOJr/.3wj]mw    aJlbflemM    noMix    iilurwx    OKciireiioBNici"x    Opraii`q[mx

ciTo/]yx  3a  -Bra/ibHOK)  Ta cTpyRTypHoio  ¢opMyjiaMM.

7oflc//rooamw    BiiJinB    xapaKrepwc"tiHo.i`    (dyytiKu`oHanbi{o`i)    rpyl"     Ha

®i3l{uHi       I        xiMiqiii       BJiacTHBocTi       aJli,fleriniB,       Bo/iHeBoro       3B`H3l(y       lla

po3LIHtlliicTb    aJibjLeriaLB,    ¢L3«t7Hi     BJ]acTHBocTL    eTalianro    y    3icTaBJrclim    .
eTaHOJloM  (3a TeMnepaTypM  20-25 ac).

//46ooumw   npuicw¢dw   a/ibAeri/iiB;   3acTocyi)aili]E    eTai]aJiro   (oflcpHaiiiiH

OuTO BO.l`  KkcJlo").

CK/Iaoa"w  NOJleKyJmpHi  i  cTpyi(Typili  dyopMyJ"  a/IbaeriziiB  (3a  }la3B0Mn  i

3aranbiiHMH     ¢opMynaMM     BuinoBi/`iiiix     roMoflori`mHx     pjiAiB);     piBitHiiHjl

PeaKulii,  flKi  oriHcyioTb  xiMiimi  BJiac"BocTi  eTanaj]ro  (qflcI KOBe  oKilctieiim
i   BiAlloBJlell"),   a/iepxanHfl   eT"aJiro  (i{aTajii"ui+ore   riAPuTauicro   eTMHy`
oKkcHenii"  eraHoiiy).

Jrapa^'me/`wj+ioum/  xiMi.liii   8j]ac"BocTi  cTaHajiro;  c[toco6il  oaepx(aiiM

~_`JJgaLfor_I0Jsefa~n,i|M,i.H~9~t9+,i~q,P?..,IA!ir9r9,,?,r#`ttx|a^9r%£.M?I`].H.a|eIgiio,n~y|.`_
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Kap6ol]oBwX       KwcjTOT.        CMaA,       6yAoi}a

Moi[eKyji        OnHOOcHoeH»x        Kap6OHO"x

KkcJ]oT,         3aranbHa          Ta          cTpyKTypHa

a)opMynil,    cwcTeMaTMuua    HOMei]i{flarypa`
cTpyKTypFla         L3oMepiH.          K.tac«¢iKauia,

Bjiac"BDCTi,    ]acTocyBai]iifl    Kap6oHo"x
KiicJloT    `Cnoco6H     ojiepxai"fl     cTaHOBol
KHciio".  r]OurkpeH"  Kap6Oi+O"x  KilcjioT

y  ''Pkp04l

oKCMJ|y,  cBi%oocaz[)I(cl]HM  KynpyM(II)  riAPol{CH4oM.

yc`maJ/oo,7®8amw       lTPMqunoBo-Hacjiini(oBi        3B'£.Kw       Mix        ¢K/]aJroM,

6yqoBolo,  BJlacTH8ocT"u.  3acl`ocyBaH HjlM  aJibflerifliB.

7Po2Woj}JGamw   xiMiuHi   a/iacTWBocTi   aj]biienAiB   ila   ocuoBi   3uaHb   npo

I)nac"BocTi  xapaicrcpl{c"urlwx  (a)yni{uloiianb+mx) rpyn.
P()Gwmw   6uc/Jofl^'u   iiiono   I)Jiac"BocTcii    anbAerifliB   tta   ni/icl`aBi   .`'Xllbol`

6yfloBH    i    npo   6yAOBy   aJibfleiizuB    Ha   (iiiicTaBi   .ixH`x    nJiac'"BocTefi   Ta    lia

//a3wawm!/   3araJlbiiy   dyopMy/iy    Ta   xapaKTcpwcit"Hy    (dyyril<l`ioiiaJlbHy)

rpyny   Kap6oHOBHx   KMcnoT;   Hacwueili   oflNoocHOBHi   itap6o[ioBi   I(wcno"   3a

CwcTeMarMWMoio      HOMeHic/iai`ypoto;      MeTai]oBy      il      eralioBy      KHCJioTy      3a

TPHBianb"Mw        Ha3BaMM;        "ui        i{ap6oHoui        KHCJTOTn:        HacHuciii        ~

TiajibMiTnHOBy,  cTcapwiiony;  ilciiacnqcHy  -Oneiitoi3y

//oflc//ro6cimw     BililnB     Kap6oKCHj"iof.     rpynii      iia     dyi"`iHi      I     x!Mit!Hi

BJlacTMBocTi        Kap6oHo8Mx       KncnoT.       Boziiici)oro       3B`j].t\y        lla        dyl3Mtl}ll

B/iac'" BocTi  J<ap6ol{oB»x  I(«CJroT.

Knacw¢/+oJ6ani/  Kap6oHooi  i(wcJIo"  3a  6yfloDoro  I(ap6o+ioBoro  JiaHllrora

(iiacMticHi,    HeHaciiiiei+i),    KijibKicTro    Kap6OKCMilb"x     rpyri    (Oniio-,    flBox-
ociioBHi)  i  Kij]bKir:Tro  aTOMiB  Kap6oHy  8  .i`xHix  MOJieKyJiax  ("Htii,  Bwui).

OwJwai/amw  cTpyr:TypH i  L3oMepM  Hacu`iei]Hx  o/|iioociio Bii I:x  I(ap6oHOBilx

KHCJTOT.

Cmaoamw  MoncKympiii  i  cTpyKTypHi  a)opMynw  I+acwqeHHX  onHo  ocl+oB-

HHx   I:ap6oH0Bnx    KwcJicrr   3a   Ha3BaMM    i    3araj]biioro   dyopMynoro;    a)oPMyJul

cTpyRTypHwx     i.OM€piD    tiacHyciiHx    0/iHOOc[ioBwnx    Kap6OHOBHx     KHcjloT;

PiBHfllJl]fl    peaKuiji,    uo    Bino6paxaroTh    xiMi`iili    BTI8cTnBocTi    I(ap6olloB«X
KWcnoT    (B]acMonig    3    aRTkBiiMMn    MCTaJiaMw,    jiyraMH.    co/]"i{;     ecTepM-

dyiKal`if! );  oACPW{ailHE  er8Hol}oi  K"cJ`o"  (oKw cHei`ti"  ci.aHanro.  eTalloJly).
JrapaKmapw3)^Bamw     xiMjqHi      n,iacTHEOcTi      HacMT+eHMx      OqiroocHOB!ikx

i<ap6oiioBiix  ttHcjioT,  cncoo6M  o4epxaii ii 8  eTaiioBo.I. Kwcjicy" .

06JZJy)(moo.v#c]mi/       3narHicTb       ii"(uwx        I+acH[ie[iMx       ojuroocrioB}mx

Kap6oiioBwx  KMcjTOT  /io  encitTpo/ii"qiio'i`  nwcouiauii.  Ta  Air  iia  iHnHKaToi"  8

po3|mHax
3ofmoc`o6jJ8amw   3+iaNiin   4m    Bi46opy   ciioco6y   Enflunc}iHfl   Kap6oHOUHX

!  "CJlol  .

„_.JrdEipJft;!!2:9ei!!jl!i3juHjjLfl,es.T,*~Bfy€ELT|£±iueRfl¥pji|H:!i!!;I,i££jL|±¥.r.p~icfb

Boni)    iiacHqe"x   ojii+ooc[IOBHn\'    Kap6ouo8-"cj]oT   Ta   ®ij]riaBin"x

"3r;rajibi]a in cTpytcrypHi  dtopMynn  ceTcpiB,

6yAOBa                Moriei(yJ1,                CiicTeMaTwu Ha

HOMei+I(/iaTypa,         c..pyltTypHa        i3OMepi*,

¢i3Ht]Hi    B/iac"BOcii,     I``/ipo/Ii3    ecTcpiB,
3acTOcyBaHHfl  ]'x.  %iipn  jlK  ripejicTaBHHKn

ecTepiB.  KJ[acH¢iKaLILfl  "piB,  I.xi+i  xLMLVHi

BJiac"BocTi, 3acTocyBaHm.  Mma.

a.ii,AcriaiB     i    oiiHoaTOMHMX ,   l{acHuel"X    CnHpn;    kwcno"i    amcTWBocTi

Kap6oHo"x Knc,ioT y  Mexax  roMOJlorivl+om  par. a Tar{ox y 3icTaBiieHi+i  i3
CnwpTaMM,  dyeHOJ]orA  i   Heoprarii.!HWMH  KMcnora^-

ycm(iHo8,Jiio6amu        iipw"iioBo-llacJliAl(ORI      D'H3Kn        Mm{        ci(nunoM,

eneKi`poHtioro  6yAOBoro  MoflexyJ`.  ¢i.Mll"M"  irfui.i"MM  Bjiaci"BocTHMH

ojiiiooociloBnHx     i<ap6oHOBHx     mcJioT:     3B'H?RI   Hix     ot(cMrciioB^iicHi"w

opraii iuii"M  cnojiyKaM H.

.  Hpuci/ct]y6onm  x"iqHi   BJlacTHB0CTI  O/lliooc-Hiix  Kap6oHOBnx   I(MCTioT

Ha    ocHOBi    p()3yMIHl]jl   'BJlac"BOCTeffi    Kap6okcQ[io.i'   rpy"    T@    itpaT"x

iB`fl3i<iB   Mix  aTOMaMii  Kap6olly;   Oc06J"BI  X"l.i   B/iac"BocTi   MeTaHocoi

itMcjioiH   (3;iai`HieTb   ao   OKMCHCH"   ~   Bcac,voru ]   aMOwiaili"   p03uwiioN

apret]TyM(I) oKc iljiy, cBi xoocaJ]Xc"M  ny"pyM(D ri/ipoKCMnoM).

Pfi6wmu    6uctio6m     uroAo     BJ]acTM8oCTe#    -oocrioBHwx    Kap6(iHOBMx

itwcfloT  Ha  niflcTaBi  'ixi!bo\`  6yAORn  i  npe  6ynoByonioocHOBitwx  Kap6oiio"x

KMcnoT      Ha      niflciaBi      ix[iix      BJiacTMBoCTcrl      n   tia      ociioBi      pe3y)ibTaTiB

;a-r-iril,I',`;"~¢r6;My'n'yTc`+;fB1;tr=;j'"|;~i;Vc;a;fi~i`ri`6'fo!
HOMeHKnaryporo.

Bu?wo.c/mu       cTpyRTypHi       i30Me|m       ecTef.      Kap6oi]oBItx       KMcjioT;

cTpyKrypHi    ¢OpMyj"    xMpiB    (TPHnanbMjTaTy,  pMCTeapaTy,    TPHorieary);

dyopMy"  coneii  nanbMiTHi{oBo'i'  I  cTeapiiHoco.I`  ic-oT
#oooaw"w    n/uK;iaow     ecTCpiB;     noll]HpeHH   ecTcpiB     y     npnpoui     Ta

xapqoBH x  ilponyK Tax

Kqc/c`w¢/ryc}amw  7KHPM   i{a  TBap"lMi   I  I)oCJln!C TBcpfli   i   pi/iici,   npMpoj]iii

i mry"i.
poap/3Mmw    3a    cKnanoM    ilacmieui    ti    rie-w.ii.Hi,    "epAi    ii    pii]iti,

ripMpo4il i  i  riAporeu i3oBail i  Xi4T)« ,  MnJla,  peaJ{L\L.]rrepn¢il{aul I.

Ch.nooamw        piB"HHfl         peaKuiil        yTBor)C-        ecTepiD        (pcaKuicro

ecTepiidyiKau`-I)   i  'ixliboro   rinpo/Ii.y,   plBH"M  tixuifa.  HKi   BiHo6pax{aroTb

BJiac"BocTl  *HpiB (Jiyx"tl riflponi3, rupyBan-
7opr`ai/rooamw  6yAOBy   I   dyi]Mlllll   Bnac"BoCTiqaciiqeimx  ojiiloocHOBi]wx

Kap6oNo"x ioucJioT  I  ecltpiB.
ycmawogqro6amw        npH"}lctt)o.}lacJlmKOBi     .'#3i(H       Mix       cK/ia/]oM,

6yAOBoro  Mo/ieKyn,  a,1,1CT"i!oCT" M Ta 3acTocys-" xHpi a.
J4cmocu6}ngflJ#w  ]iialli`g   4/ljl   ull60Py  Clloc0q "#aJiei"8   !!ci{acHqeilwx

Fp¥i:¥;i__-_T'6_   _31#"a     J        +



Kj]ac»¢i Ka.Liifl             ByrJ[eBoliiB               cK7Ian,

MoncxyjTflpii i             dyopMy"             rji ioxo3ii,

caxapo",         xpoXMaJlro    I    i         LienroJio3H.

CTpyRTypii8    dyopMyna    tiinKpuTo'i`    4IopMw

MoneKy/i»   rJiroKo.JI.   XiMitlHi   Eunac"BocTi

riirot(o]H.  yTaopeHim  rJ]ioKo3iJ  a  npwpoAi,

Kpo"anb      i      i|eJiroJlo3a      -      npkpoAHi
noniMepli.  [`iApo/ii3  caxapouii.  KpoxManro  i

uenron03n.  j]i{iciii  peaxuii A/in Bii3tiaqen"
rJlroKo3w       i       xpoxMaJlro.       3acTocyBaHiiH

ByrneBoni a. .i`x"  6iojior"Ha  pojib

Xapai<TepHc"qHa                (4]yH KLlioiianbHa)

rpyria    aMii]lB,    `i'i'    6yfloBa`     Knac»¢iKa[i)#

aMirliB.            EiyAom            MOJ!el(yn            aMii7iB.

4.'ig\x,i`6#,`¢: H iiiia                                 HOMeli KmTypa

:`;I:}Y.I,``;\``g`:ii;`,#*'JHao::T¥,°MTucH|°BnnyaKch£BMo'cHT"i

/OapJJH#mi/  Molto,.  4Ti-Ta  TIOJlicaxap »Au.

noJ]cwro8amu    all/iMB    xapaKTepHci`uHi]Hx    (dyyili(uioHanbiiHx)     rpyn

¢i.»`mi  i  xiMitJlii  BJlac"Bo€Ti  rjiloKolH`
Haaoowmw  npwhJiadu  nyrJieBoniB  i  i`x[ii  Tpiii)iajibtii  I+aiBn:  .acTocyBalllljl

rJlrol(o3rl,    xpoxMariro   (BHpo6i"uTBo   eTalioJly),    riourwpciiHH    BymeBOAIB    y

npHponl  i xapqoBiix  ripo/iyRTax.

Cwiadamw  MOJ]eKy/"pHy  i  cTpyicTypiiy  ¢opMyny  Bint(pwTo.i'  dyopMu  rJIIO-

Ko3H,   MojieKympHi   ¢OpMy"  caxape",   itpoxManro   i   uenioji03H;   piBHmHfl

pcaKuiii.  uio  Bifl06paxaroTb  xiMiui+i  i3/iac"BocTi  r/iroxo"  (i]oBlle  i  tiacTKo-
lie  oitkciicrim,   BiniioBjieii"   BOAHeM,  c"pTOBe  Ta  MonoqiioKwcjie  6poalu-
Hfl);  cnxapo".   I(poxMaJ]ro   i   ueJlio/Io3H  (Mojlci<yjijipiti   piBHfliim   rifl[>oJ113y),

a)OTOcwiiTe.y.  yTBOpeHf.fl  caxapcow,  xpOxMamo  i  Lienioji03k  y  npHponi,
Hapi.6m76cimw  xpOxMajib  i  Lieilion03y  3a  ci(jiaAOM  I  BmcTHBOcT"M.

3acmoco6yBamw 3Hanm  AflH  Bn6opy cnoco6y  BH8BjieiiHfl  r)iioi<o"  (83ac-
Monifl  3  aMOHianHI+M  p03yHHOM  aprciiTyM(I)  Oxcit;iy,  peaKuii  3i  cBixooca/I-

"eii"  KynpyM(I I)ri/ipoKcnj]OM)  i  xpOxM aliro  (BiarMofliq 3  rtoj]oM ).
ArapaKmapw3jABamw xiMi`mi  ii/iac" BOc ri  tiyrjieBojii B.

Po6wm   6ucHo6Kw   unoAo   BnacTkBocTe%    ByrJieBoi]iB   Ha   i]iACTaBi   'i.XHbo'i

6yfloBn   i    llpo   6yzioBy   ByrJ]eBOAiB   Ha   nijicTaBi   'i-xiiix    BJiac"BocTe#   Ta   lla

OcrioBi  peryiTbTaTi B  cnocTcpexeili>

HpaeJio3}/84mu   xiM`qHi    BJiacTHiiocTi    ByrneBofliB   .ia   ociiDal    3i]aHb    npo

£J!la£I!1LB9S±J±SRe!S=:R!!£:!1:L!±!!:X|£!:±!±!±ie!!::anL±!±!!¥LH?`yEL~"``u`````````````

ct-.t!.i..£9.9£y.¥.i.,""."
f/a3!taamw   3araLibity  <S;`;`ri`;}`L`;````;`;``-;:;`dT#:jife¥tiLG[i;   ("S`;`HT#:`ri`h

rpyTiy  aMiH.a;  ricpBHHiii  aMii"  .a  cHCTCMaTHqiioro  [ioMeiii(JiaTypoio.

Ha8o0umu npilunabu aM".ib.
ACTacw¢/rty8amu   aMiil"   3a   6yAOBoro   I(ap6owoDoro   Jiaiiurora   (llacnqewi,

apoMaT"|I').
J7api`oHrooamw  ociioi][i I  BjiacTHBocTi  aMOH ioKy,  MeTaHaMiHy  Ta  aH ijii lly

CKiaoam/   Mo/ieKympHi   Ta   cTpyKTypHi   dyopMym   aMiHiB   ]a   lla3BaMH   I

3ararbHMMH      dyopMyjiaMw.      piBmiiHa      peaKuifa,      qKi      ormcyioTb      xiMiiiii

ai[ac"iiocTi     MCTaiiaMiHy    (ropm",    83acMo|ifl    3     aoAoxp    I    xJlopxp#~+„g,re

yKTypiii     ¢OpMy".     xapaKTcpwcTmlii
)yi]Kuioi]aJlbHi)      rpyi".      cHCTeMa"qHa
•Mcii KjiaTypa.                   rlourTTji                  ii po

{dyoTcpHicTb         aMii]oicitonoT.         XiMi"i

]acTHBocTi         aMiHoeraiioBoi'        KHCJio"

enTiijiHa    rpyria.    Ileii"fl".    BionoriHiia
)/ib  aMiHomcjTOT   -

ITl!ELai!E,£nge£,¥,g,y~b^.y~~„wh ` _,~~_.~~,_ `u u`v``vi``
#a3uc}a7»w    ]araribHy    ®opMyiiy    Ta    xaparcTepMCTrniii    (®yHkuiol]aJTblll

„ojicwroaam    aM4oTepi{icTb    aLMiHo"cnoT;    3MicT    noHflTb'     iTenTllnH

CMa()cmw    MOJleKy"piii     Ta     cTpyRTypiii     4topMynw     aMiHOKHCJloT     3a
B"M     i    3araJibi+HM"    ¢opMynaMH;    piBii"i+j]    pcai<uiiz,    jlxi    or"CyloTb

ivHi       BJ78CT»BoCTi       anilHoeTaHOBo'i.      Ki4c/ro"       (D3acMonifl       3       HaTpiil

pr;  ""A, .tr"'',,` (,                 i



CtiHTe'"u.ii     BwcoKOMOJleH:yJ]xpHi     pcvyoBHHw.     IloJi"epH.     PeaKui.I

IToniMcpH3aui.i     i     .ioJiii(O«qcHcaut`i`     nnac"ac«.    KayLiyKM,    ryMa.

CwHTe"ulli      BOJ]oKlla:      dyi3rmti      a/iac"Bocn      i      3acTocyBaHHa.

IIaiinoiimpel{iuri     noniMcpn     Ta    c¢epn     i'xHboro     BHi(opHCTa}IHjl.

3[ia`ieHtij!    npwpoAHilx    i    cHHTe"tiHnx    noniMep"x    opraiii"nx
Cnoj'yl(.

noJliKOHjieiicaui'i.  nK  cnoco6iB  ozlepxaHitf!  noJiiMepiB.

K7ocu¢i`A`}Jocmu  noJiiMepH  .a  ciioco6oM  oAepxaHi".  ilp"poAtli.  IIIryuHi,
ciii{TeTHtiiii.

tJaoc;owmw    "pwMOou    cwHTe"ti"x    BMcOKOMoneKympiiwx    peioBwii    I
TloJTiMCP"X   MaTepiaJ]iB   Ha   ixHiri   oclioBi;   pi8mHb   peaJ<uiil   IiomMep»3alll.I   i

nciTILltouneHcaui'L`

PoJPJ`JHAmu     Pcal(ui.I.     no/"cpii.auii     i     iioJiiKOHz|cl{caui.I;     nJlacTMacrl,

KaynyKM.  ryMy Ta cMHTe"qHi BojioKHa.

papjGHro6amz.  np riponiii,  LUTyt]H i  i  cMtiTer«|iH i  Boj`OK]ia,  iinacTM aclt ,

C.K"aoamu        piBHjmm        peaKuiii        [ioJiiMepM3aui`i.        3        yTBopclm"
llafil3a*nwoiurHx    noJiiMepiB    ("onie"J]eHy,    noJ]inponiJleHy,    noJTic"pelly,
IioJlixjiopoBiiiiny,   nojiireTpadyjiyopoe"ji€tiy);   peaKuirt    nojiiltoHzie[icaui.I.   3

yTDopei+iijlM  fl"-i  Tpwnen"niB
3acmocoey8amt/  3HaiiHfl  npo  a/iac"BocTi  noiiieTmciiy:   Bi/i}(oiiieHi"  /]o

mrpiBaii",     po3iimiB     KncTioT,     nyriB     y     i<oHTCKCTi     itoro     3ItaweHiiq      a

cycTtinl,HOMY  rocnonapcTai,  iT06yTi`     I

ycmafioanroaamw       Tipn"HOBo-i]acniqKOBi        3i)`H3i<H        M"{       cKnanoM,

6y/Iouoro,  BflacTHtrocT" H Ta 38cTocyBail[i"  rioJ"cpiB.
o6J}/y//moByoum H  3acTocyBamifl   rioJU MepiB.  3oi<peMa  rioJi `e"Jlelly,  iloro

onacTMBocTflM"  Ta  ]i]aiiei+HH  noJ;iMepiB  y  c"opeiiiii  lioBMx  MaTepiaJliB.

p06umu   6ziowoo^:it   iTpO   DnacTnBOcTi   nojiiMcpjB   Ha   OciioBi   6ynoBM   -I.x`iix

MC)Jlei<yJi     i     iTpo    6y/ioBy     noniMepiB     Ha    ociioBi     'i.xHix     tmacTHi3ocTeii     Ta

L~__  _~i

Li4T¥"¥
BnBcqeii.ifl  dyopMynw

Cr'OJlyK„

i

4~2 i K,=:¥o¥A^;

i;;::p;;;;;;M;u

#a6oowmw    npumodw    roMOJ]oriB    Ta    iioMcp`B;    crioJTyK    i3    iipocTnMH    I

KpaTH"MH  3B`fl3i<aMH;  ii  pi.HHMii   xapaKTepwcTmi"MH  (dyyHKuioHanbti"M)

rpyrlaM„.

Po]pi.?Mmu     oprai{i"i     CnoJlyi<H     3a     iianexiiicTro     Ilo     BiAnoBifll"X

KLgr`ql.:OjELrojg`aj9!Lj!£;i+±!;!LMj!Sji!s4La|o„M~„lxIM,19.in.Mjl*JF?`€ELRg~5~?,!,r!J

_JM£Tf8`1.arjLB,.A  ,,

ycmawoanro6amw   XiMiviiy   ¢opNyjiy   cilonyitw   3a   MacoBMMu    HacT

raay,     BnBejienHji    ¢OpMyim     c!TonyK

MacoBMMn  qacTt(aMM  eneMeHTiB

eneMcilTiB,..iiro      Bxoi]mb      flo      ri`      citjiaf[y;      3a      3arajibHoro      SOpMy

MacoBy   iacTKy   eJieMeHTa   y    cno/iyiii   3a   .I-i`   ¢opMyjioro;    Macri   eJ]cMeHTa   a

C«JTaj]Hi#  peroBWHi  3a  rioro  MacoBoro  qacTKoro;  MacoBy  iacTKy  po3"ilcHo.I.

Pcqo8Jll"     a     po3qH[ii,     Macy     (o6.cM)     poi"iiy    Ta     po3qMHiiHKa;     Macy

ycma#oanroca"u  X"iuHy  ¢opMyiiy  peuoBMHu  3a  Macoro,
Kjribl(icTlo  pet+oBH"  peareHTi a  a6o  n poayr(TiEi  peaftiLi`i'.

r3"ampt{"£no`
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yMOB}li  no3Ha`leHl"    ttp»  -peiioD"a  po.wMna (pco"itHicTL 6mbuie  I   r pciloBHt{w y  loo  r Bonn),

(tM» -petio8iiHa  Manopo1"HIJa ®o3"HHicTb -Dill  1  ilo o,00l  r y  loo  r  BouM);
«H»  -pct]oBwiia  npaRTnqiio  Hepo3`mi"a  (po3"i]iiicTb -Meiiii]e  0,001   r y  loo  r  Boiin);
«~  .   peTOBwila  ne  icHyc;

l    J,   J<

(

Hiinnoun«F.ei]iuI opraHiqHHx  peuo H, cyMiuenTa  MiHepajTiB
HajlnouJwpeMiLua  iiaccyMi,, peqo"," a6oHafinomHpeHiunaHa]BapewomllHa6o     ,        kcyMilJJ' uiia  ®oPHyna  peioi}k"  a6oHciiTa(koMnoHCHTiB)cyMiui X"i`iiia  ¢opMyiia  peio""  a6oKOMrioHeHTa(I(oMnoiiewTiB)CyMiuni

X¥Xoma    I( cinb                                      i  Nac a xOuoneLib HIS
\®\C\_\.V,\.KanbuMuoB j\ac) ii vhcTHn  r8. so2

a                                                   Na2C 0) M„n  ra3 i-c6
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H alJJBTM I   N114
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n6TauKpcjiAa`  M a K2C HaLLla"    HMn  cnd   T, aMOHiavt[a  Boaa Nii]tBoflir`rifip93q`ri.i`]`i

pe3iiMme ¢icho -`''`'''''''
nerauleHe  8 aniio                                                    I  cao E`ri`ri`i.fa-ffifi`i`BTffi6;in`ri«K> Si

raLLleHe  Baniio Ca(OHle Si02
BanHa«a  Bo4a I   ca(oH)2    B04HHn       3uriH) cmo (Bii{ome Na20  .  Cao  .  6Sioi
t nyHJI ; All.9,I xJToi)Ha  Bojia C12  (ooflHnil  P9."I+)

eyM i  po3qnrl  SO. ¥  112SO. 6DOMHa  Bo/ia i  Bi2 (BOA"n  p03"ii)
i  CQSO.  '  2H20 6cpTo/ieTOBa  cLnb i   KCIO

aJ,C68CP I   CBS0i  '   1¢ HzO a   raHuii]xa KMn04
cyxMfl  J, iJ] i   Co2 (TBepiiiifl) k aiibirin  Kap6iii €ac2

Haiin oLLiui.eiiiuni  Ha3ELM  Ta  c[cJ]a/I flefl #Hx opratliuHiix  peiloBIIH Ta  cyMiuleti
Hail,,ou,,p )8a  peio"IiLi a6ouri

XiMiiHa¢opMy/la L[ailliouJHpcriiua  ila3Ba  pe.io8wiw                                          X i Ml ilHa  ¢oPMyna
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HJljl   IIPoBez|eHHH    CIIi86ecij]H    BHKopHCTOBy€TI>cjl    IIporpaMa   3oBHilllHboro    He3ajlexHoro
ol|iHloBaHHjl   pe3yTlbTaTiB   HaBqaH"   3   xiMi.1.,   3Ho6y"x   Ha   ocHOBi   IIOBHo.1.   3arajlbHo.1.   CepeHHI,o.1.
ocBi", 3aTBepHxeHa HaKa3oM MiHicTepcTBa ocBi" i Hayl(H yKpa.1." Bin 26.06.2018 p., N9 696.

KPHTEPII OI|IHIOBAHHfl, CTpyKTypA OI|IHKH I II0PHJ|OK OI|IHIOBAHHfl
IIIHroTOBJIEHocTI BCTyllHHKIB

1. 3arajll,Hi IIojloREeHHH
OI]iHroBaHHjl      IIiHroTOBJleHocTi      BCTyllHIIKiB      3HiiicHro€Tbcfl      3      MeTolo      o6'€KTHBHoro

8113HaqeH" piB" .1.xHix 3HaHI,, yMiHI, i KOMIIeTeHTHocTefi, Heo6xiHHIIx H]Ijl 3z|o6yTTjl BHII|o.I. ocBi"
3a BiHIIOBiHHoro ocBiTHI,olo HporpaMolo Ta cHel|iajll,HicTro.

OI|iHloBaHHH  IIpoBOHHTbcH  BiHIIOBij]Ho  Ho  HpaBHjl  IIplliioMy  Ha  HaBTlaHHjl  Ho  tlTEI  HTEy,
tlHHHoro    3aKOHoz|aBCTBa    VKpa.I.HH    Ta   I|i€.1.   IIporpaMH    clli86eciHH.    TPHBaTlicTb    clli86eciz|H    He

IIo814HHa IIepeBHII|yBa" 0,25  ro;I. Ha o;|Horo BCTyllHHKa.

2. CTpyKTypa 3aBHaHHH Ho clli86eciHII
CIIi86eciz|a  IIepej|6ana€  ycHi  BiHIIOBiHi  Ha  24  3aBHaHHjl:   18  3aBHaHI,  3  HaHaHH"  KopoTKo.1.

Bi[|IIOBi;|i,    2    3aBz|aH"    Ha    BCTaHOBTleH"    BiHIIOBiz[HocTi    («]IoritlHi    IIapH»),    4    3aB;|aH"    3

po3paxyHKOM  (cTpyKTypoBaHe  -Mac  ocHOBy  Ta HBi  tlacTIIHH  ji  IIepeH6atla€  Po3B'fl3yBaH"  3anaqi;
HecTpyKTypoBaHe -Mac ocHOBy Ta IIepez[6atla€ po3B'fl3yBaH" 3a;|ani).

3. KPHTepi.I. ouiHloBaHHfl
1.    PiBeHb 3HaHb ol|iHrocTbcH 3a 200-6ajloBolo mKajloro.
2.    Biz|IIOBiHI>  Ha   18  3aBHaHI>  3  Haz|aHH"  KopoTKo.1.  Bi;|IIOBi;|i  ol]iHro€Tbcfl  y  0  a6o   16aTI;  2

3aBj|aHHjl  Ha  BCTaHOBJleH"  Biz|IIOBiHHocTi  («]IoriqHi  IIapll»)  -y  0,   1,   2  a6o   3   6ajlH;   4
3aBHaHHjl  3  po3paxyHKOM  -  0,   1   a6o  2  6aT"  (cTpyKTypoBaHe  3aBHaHHjl)  Ta  0  a6o  2  6ajlH

(HecTpyKTypoBaHe 3aBHaHHjl).
3.    3a  BHI{oHaHHjl  3aBz|aHb  i3  xiMi.1.  MoxHa  oTpllMa"  Bin  0  ;|o  32  TecTOBIIx  6aTliB.  Pe3yJlbTaT

clli86eciHH  3  xiMi.1.  IIepeBoz|IITI,cfl  8  peii"HroBy  ol|iHKy  3a  mKa]Ioro   100-200   6ajliB,   II|o
HaBeHeHo a Ta6JIHI|i  1 .

Ta6jlHI]H  1
HepeBez|eH" pe3yJII,TaTy crli86eciHH 3 xiMi.I. Ho mKaTm  100-200

TecTo814H  6aJi BajT  3a  lill{aTloro

loo-200
5 loo
6 109

7 118

8 125

9 131

10 134

11 137

12 140

13 143

14 145

15 147

16 148

17 149

18 150

TecTo814iz  6aJI Ball 3a II]Itajioro

100-200

19 151

20 152

21 156

22 160

23 164

24 166

25 169

26 173

27 176

28 179

29 184

30 189

31 194

32 200

4.    Oco6H, jlKi oTPHMaj" MeHIIIe Hix  100 6ajliB, Ho HacTyllHHx BHIIpo6yBaHI, He HollycKaroTI>cjl
Ta ytlacTi y KOHI(ypci He 6epyTb.

roJloBa dyaxoBo.1. aTecTal|iiiHo.1. KOMici.1. TeTjlHa CTOHKA



H"    rlpoBez|eH"    CIIi86eciHH    BHKoPHCTOBy€TI>cfl    IIpoxpaMa    3oBHilHHboro
He3ajlexHoro   ol|iHroBaHHjl   pe3yTII,TaTiB   HaBTlaHHH   3   xiMi.I.,   3;|o6y"x   Ha   ocHOBi
rloBHO.1.  3arajlbHo.1.  cepeHHbo.1.  ocBi",  3aTBepHxeHa  HaKa3oM  MiHicTepcTBa  ocBi"  i
Hayl(H yxpa.1.HH Bin 26.06.2018 p., N9 696.

KPHTHPII 0I|IHI0BAHHH, CTpyKTypA 0I|IHKH I II0PjlHOK
ol|IHroBAHHH IIIHroTOBjlEHocTI BCTyllHHKIB

1. 3arajlbHi IIojloH(eHHH
ol|iHroBaHHfl       IIiHroTOB]IeHocTi       BCTyH"KiB       3;|iHCHro€TbcH       3       MeToro

o6'cKTHBHoro      BH3HaTleHHjl     piBHjl     .I.xHix     3HaHI,,      yMiHb      i      KOMIIeTeHTHocTe#,

Heo6xiHHHx  H"  3Ho6yTTjl  BHII|o.1. ocBi"  3a Bi;|IIOBi;|Horo  ocBiTHboro  IIporpaMoro  Ta
crlel|iaTlbHicTro.

OI|iHroBaHHH  IIpoBOH14TI,cfl  Biz[rloBi;]Ho  Ho  Hpa814jl  IIPH#oMy  Ha  HaBqaHHjl  Ho
tlTEI   J|TEy,   |IIIHHoro   3aKOHOHaBCTBa   yKpa.1.HH   Ta   I|ic.I.   IIporpaMH   clli86eci;|H.

TPHBajlicTb clli86eciHH He IIOBHHHa IIepeBHII|yBa" 0,25  ro;I.  Ha o;|Horo BCTyllHHKa.

2. CTpyKTypa 3aBHaHHH Ho cHi86eciHII
CIIi86eci;|a    IIepez|6atlac    ycHi    BiHIIOBi;|i    Ha     10    3aB;|aHb    pi3Horo    piBHfl

cK]IaqHOcTi.

3. KpllTepi.I. ouiHroBaHHfl
1.   PiBeHb 3HaHI, ol|iHro€TI,cjl 3a 200-6ajloBolo IIIKajloro 3a TaKHM14 I(pHTepijlMH:
-IIpa814jll,HicTI,  BHKOHaHHjl 3aBHaHI>;

-    piBeHI, Teope"tlHHx 3HaHb;
-    3HaTHicTb 3acTOcOByBa" 3HaHHfl Ha IlpaK"I]i;
-]IoritlHicTI,  i  o6rpyHTOBaHicTI> BiHIIOBiHeH.

2.   BiHIIOBiHb   Ha    1    3aB;|aHHfl   ol|iHro€TbcH   y    10    6ajliB,    2,    6   -   y    15    6a]IiB

(Bi;|TBopeHHH  dyaKTiB, 3HaH"  dyopMyJI, 8113HaqeHI>,  KJlacHdyiKal|i# peqoBHH);  3,
4,   5,   7   -  y   20   6ajliB   (po3yMiH"  xiMiqHHx   IIpol]eciB,   HallHcaHHjl  piBHjlHI,

peaKHiii,   HojlcHeHHjl   MexaHi3MiB);   8,   9   -   y   25   6aTliB,    10   -   y   30   6ajliB
(po3paxyHKOBi  3aHatli,  aHa]Ii3,  cl4HTe3,  BCTaHOB]IeH"  IIPHt"HHo-HacjliHI(oBHx
3B'fl3KiB).

3.   Oco6H,  jlKi  oTPHMaT"  MeHIIIe  Hix  100  6ajliB,  Ho  HacTyllHHx  BHIIpo6yBaHb  He

HOIIycl(aroTI,cjl Ta yqacTi y KOHKypci He 6epyTI,.

ro]IOBa KOMici.1. IHHa J|AHHJIIOK


