
   
Vladimir M. Petru{evski   

Metodija Najdoski  
 

 

 

 

 

 

 

 

 

EKSPERIMENTOT   

VO  NASTAVATA   

PO  HEMIJA 
– kniga prva – 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MAGOR 
Skopje, 2000 

 



 
 
 
 
 
 
 

iii

Sodr`ina 
 

 
 

Predgovor ............................................................................................................................ 1 

Uvod ................................................................................................................................... 6 
Eksperiment ................................................................................................................ 6 
Klasi na eksperimenti vo nastavata po hemija ................................................... 9 
Sugestii za eksperimentatorite .......................................................................... 12 
Originalnost vo eksperimentiraweto: modificirani  
i novi eksperimenti ................................................................................................ 15 

 

PRV DEL (Tehnika na hemisko eksperimentirawe) 
Hemiska laboratorija .......................................................................................... 23 

Op{to za hemiskata laboratorija ................................................................. 23 
Pravila za odnesuvawe vo hemiska laboratorija .................................... 24 
Merki na pretpazlivost pri rabota vo laboratorijata ....................... 25 
Hemikalii i op{ti pravila za nivno koristewe .................................... 26 
Klasifikacija, skladirawe, ~uvawe i pravila 
za rabota so agresivni (opasni) hemikalii ................................................ 28 
Eksplozivi ............................................................................................................... 31 
Zapalivi hemikalii ............................................................................................. 32 
Oksidacioni sredstva ......................................................................................... 33 
Supstanci osetlivi na vlaga ............................................................................ 33 
Supstanci {to se samozapaluvaat na vozduh .............................................. 34 
Supstanci osetlivi na kiselini i nivni pari ......................................... 34 

Toksi~ni supstanci ............................................................................................ 35 
Korozivni supstanci .......................................................................................... 35 
Komprimirani gasovi ........................................................................................ 37 
Kancerogeni hemikalii .................................................................................... 38 

Prva pomo{ vo hemiskata laboratorija ...................................................... 40 
Navleguvawe na hemikalija vo o~i ................................................................. 40 
Kontakt na ko`ata so kiselini ili so bazi ................................................. 40 
Ise~enici ............................................................................................................. 40 
Po`ar .................................................................................................................... 41 
Izgorenici ........................................................................................................... 41 
Truewa ................................................................................................................... 41 

Eliminacija na toksi~niot otpad .................................................................. 44 
Laboratoriski pribor ........................................................................................ 47 

Staklen laboratoriski pribor ....................................................................... 47 
Porcelanski laboratoriski pribor .............................................................. 56 
Metalen laboratoriski pribor ...................................................................... 58 
Drven laboratoriski pribor ........................................................................... 60 
Plasti~en laboratoriski pribor .................................................................. 62 
Siten laboratoriski pribor ........................................................................... 62 

Pribor za za{tita (za{titni sredstva) ..................................................... 64 



 
 
 
 
 
 
 

iv

^istewe na laboratoriskiot pribor ........................................................... 66 
Laboratoriski aparati (uredi) ....................................................................... 67 

Osnovni laboratoriski operacii ................................................................. 73 
Zagrevawe ................................................................................................................. 73 
Ladewe ....................................................................................................................... 76 
Operacii za frakcionirawe (razdvojuvawe) ............................................ 78 
Vagawe ........................................................................................................................ 79 

Principi za postavuvawe na priborot i na aparaturata ................ 82 

Metalen stativ ....................................................................................................... 83 
Mufi .......................................................................................................................... 83 
Klemi ......................................................................................................................... 83 
Op{to za staklenite delovi od aparutarata ............................................. 83 
Zagrevawe supstanca vo epruveta ................................................................... 84 
Stakleni cevki ...................................................................................................... 85 
Kolbi ......................................................................................................................... 85 

Rabota so gasovi ....................................................................................................... 85 
Dobivawe (generirawe) gasovi ........................................................................ 85 
Manipulacija (rakuvawe) so gasovi ............................................................... 87 
Rabota so otrovni gasovi ................................................................................... 89 
Su{ewe i pre~istuvawe na gasovi ................................................................. 90 
Zabele{ki/pojasnuvawa ...................................................................................... 91 

 

VTOR DEL (Eksperimenti od op{ta hemija) 
Oznaki i simboli .................................................................................................... 95 

1.  OSNOVNI HEMISKI POIMI I ZAKONI ...................................... 98 
1.1.  Prosti supstanci, soedinenija, smesi .................................................. 98 

1.1.1.  Fizi~ki i hemiski promeni .................................................................. 98 
1.1.2.  Dobivawe `elezo(II) sulfid od `elezo i sulfur PN ..................... 100 
1.1.3.  Kolku kislorod ima vo vozduhot? (a) ................................................ 103 
1.1.4.  Kolku kislorod ima vo vozduhot? (b) ................................................ 104 
1.1.5.  Kolku kislorod ima vo vozduhot? (v) PN ........................................... 106 

1.2.  Zakon za zapazuvawe na masata (zakon na Lavoazje) ...................... 108 
1.2.1.  Oksidacija na `elezo ........................................................................... 108 

1.2.2.  Reakcija me|u olovo(II) nitrat i kalium hromat ............................ 110 

1.3.  Zakon za postojanite maseni odnosi (zakon na Prust) ................ 111 
1.3.1.  Oksidacija na magnezium ..................................................................... 111 

1.3.2.  Redukcija na bakar(II) oksid so jaglerod monoksid PN ................... 113 

1.4.  Zakon za umno`enite maseni odnosi (zakon na Doltn) ............... 115 
1.4.1.  Piroliza na kalium hlorat i kalium perhlorat ........................... 115 

1.5.  Zakon na Avogadro ..................................................................................... 117 
1.5.1. Vo isti volumeni od razli~ni gasovi ima  

 ist broj molekuli .................................................................................. 117 

1.5.2. Opredeluvawe na relativnata molekulska  
 masa na gasovi PN .................................................................................... 119 

1.6.  Molekuli vo dvi`ewe .............................................................................. 121 
1.6.1.  Difuzija na gasovi ................................................................................ 121 



 
 
 
 
 
 
 

v

1.6.2.  Difuzija vo te~nosti ............................................................................ 122 

1.6.3.  Efuzija na gasovi ................................................................................... 124 

1.6.4.  Vodorodna fontana ............................................................................ 125 

1.6.5.  Osmoza: transfer na supstanca niz  
 semipermeabilna membrana ............................................................. 127 

1.6.6.  Osmotski pritisok PN ........................................................................ 128 

1.6.7.  Spontana †destilacija# PN ................................................................ 130 

 

2. OSNOVNI TIPOVI HEMISKI SOEDINENIJA ........................ 133 
2.1.  Oksidi i hidroksidi na metali – bazi ............................................... 133 

2.1.1.  Magnezium oksid i magnezium hidroksid ...................................... 133 
2.1.2.  Bakar(II) oksid .................................................................................... 134 

2.2.  Oksidi i hidroksidi na metali – amfoterni soedinenija ........ 135 
2.2.1.  Aluminium oksid i hidroksid ......................................................... 135 

2.3.  Oksidi na nemetali – kiselini ............................................................ 137 
2.3.1.  Sulfur dioksid PN ............................................................................... 137 

2.4.  Oksidi na nemetali – indiferentni oksidi ................................... 138 
2.4.1.  Azot monoksid ..................................................................................... 138 

2.5.  Soli – na~ini za dobivawe ..................................................................... 139 
2.5.1.  Metal + kiselina → sol + vodorod ................................................. 139 

2.5.2.  Metal + kiselina → sol + oksid na nemetal + voda ................... 140 

2.5.3.  Metal + baza → sol + vodorod ......................................................... 141 

2.5.4.  Metal1 + sol2 → metal2 + sol1 .......................................................... 142 

2.5.5.  Metal + nemetal → sol ..................................................................... 144 

2.5.6.  Sol1 + sol2 → sol3 ............................................................................... 145 

2.5.7.  Sol1 + sol2 → sol3 + sol4 .................................................................... 146 

2.5.8.  Kiselina1 + sol2  → kiselina2 + sol1 .............................................. 147 

2.5.9.  Baza1 + sol2 → baza2 + sol1 ................................................................. 148 

2.5.10. Oksid na metal + kiselina → sol + voda ....................................... 149 

2.5.11. Oksid na nemetal + baza → sol + voda ........................................... 150 

2.5.12. Oksid na metal + oksid na nemetal → sol .................................... 152 

2.5.13. Nemetal1 + sol2 → nemetal2 + sol1 .................................................. 153 

2.5.14. Nemetal1 + sol1 � sol2 ....................................................................... 154 

2.5.15. Kiselina + baza → sol + voda .......................................................... 155 

2.5.16. Sol1 � sol2 + voda: dehidratacija i hidratacija na  

bakar(II) sulfat pentahidrat ........................................................... 157 
 

3. OSNOVNI TIPOVI HEMISKI PROCESI ..................................... 159 
3.1.  Procesi na sinteza ..................................................................................... 159  

3.1.1.  Soedinuvawe na NH3 i HCl ................................................................ 159 
3.1.2.  Sinteza na voda od elementite PN .................................................... 160 
3.1.3.  Direktna sinteza na `elezo(II) sulfid ......................................... 162 
3.1.4.  Direktna sinteza na `iva(II) jodid.................................................. 162 
3.1.5.  Direktna sinteza na hlorovodorod.................................................. 163 

3.2.  Procesi na piroliza ................................................................................. 165 
3.2.1.  Razlo`uvawe na NH4Cl (a) ................................................................. 165 
3.2.2.  Razlo`uvawe na NH4Cl (b) ................................................................. 166 



 
 
 
 
 
 
 

vi

3.2.3.  Piroliza na mermer ........................................................................... 168 
3.2.4.  Piroliza na olovo(II) nitrat ........................................................... 170 

3.3.  Procesi na istisnuvawe (zamena) ......................................................... 173 
3.3.1.  Reakcija na cink i rastvori od bakar(II) soli PN ......................... 173 
3.3.2. Reakcija na hlorovodorodna kiselina  

 so razli~ni metali ............................................................................. 175 

3.4.  Procesi na dvojna zamena (metateza)................................................... 176 
3.4.1.  Reakcija me|u barium hlorid i sulfurna kiselina .................... 176  

3.5.  Procesi na oksidacija i redukcija ..................................................... 177 
3.5.1.  Oksidacija na bakar so koncentrirana azotna kiselina ........... 177 
3.5.2.  Dali vodata sekoga{ go gasi ognot? ............................................... 177 

3.6.  Termohemiski procesi ............................................................................. 178 
3.6.1.  Silno endotermna hemiska reakcija .............................................. 178 
3.6.2.  Smesa za ladewe ................................................................................... 179 
3.6.3.  Razreduvawe na sulfurna kiselina ................................................ 180 
3.6.4.  Gasewe var – silno egzotermna hemiska reakcija ........................ 182 

 

4. REAKCII [TO TE^AT DO KRAJ ............................................................ 184 
4.1.  Talo`ni reakcii ........................................................................................ 184 

4.1.1.  Doka`uvawe na K+ i NH4
+ joni .......................................................... 184 

4.1.2.  Reakcija na srebro nitrat i kalium cijanid ................................ 185 
4.1.3.  Od slabo, poslabo – gradacija kaj talozite ................................... 185 
4.1.4.  Efekt na zaedni~kiot jon PN ............................................................ 187 

4.2.  Obrazuvawe slabodisocirano soedinenie ....................................... 189 
4.2.1.  Neutralizacija na baza i kiselina ................................................. 189 
4.2.2.  Rastvorawe na talogot od AgCN vo vi{ok od KCN ...................... 189 

4.3.  Reakcii pri koi se osloboduva gas ...................................................... 191 
4.3.1. Reakcija na natrium hidrogenkarbonat so hlorovodorodna  

kiselina: model na aparat za gasnewe po`ar ............................... 191 
4.3.2.  Reakcija na `elezo(II) sulfid i hlorovodorodna kiselina:  

talo`ewe na metalni sulfidi od rastvori na nivni soli PN ... 192 
 

5. DISPERZNI  SISTEMI .............................................................................. 195 
5.1.  Grubodisperzni heterogeni sistemi ................................................... 195 

5.1.1.  Disperzen sistem cvrsto–cvrsto: jod i natrium hlorid ............ 195 
5.1.2.  Disperzen sistem cvrsto–te~no PN .................................................. 196 
5.1.3.  Disperzen sistem cvrsto–gasovito: stiropor PN ......................... 197 
5.1.4.  Suspenzija (disperzen sistem te~no–cvrsto): kal vo voda ......... 198 
5.1.5.  Disperzen sistem te~no–te~no: emulzija ...................................... 199 
5.1.6.  Disperzen sistem te~no–gasovito: pena ........................................ 200 
5.1.7.  Disperzen sistem gasovito–cvrsto: ~ad ......................................... 201 
5.1.8.  Disperzen sistem gasovito–te~no: magla PN ................................. 202 

5.2.  Koloidnodisperzni sistemi .................................................................. 203 
5.2.1.  Prigotvuvawe na koloid od MnO2 ................................................... 203 
5.2.2.  Prigotvuvawe na koloid od srebro ................................................ 205  
5.2.3.  Prigotvuvawe koloid od srebro, spored metodot na Bredig .... 206 
5.2.4.  Prigotvuvawe koloidi od zlato ...................................................... 207 
5.2.5.  Koagulacija na koloidnodisperzen sistem ................................... 209 



 
 
 
 
 
 
 

vii

5.2.6.  Sedimentacija vo sistemi cvrsto–te~no ....................................... 210 

5.3.  Homogeni sistemi – vistinski rastvori .......................................... 212 
5.3.1.  Cvrsti rastvori PN ............................................................................. 212 
5.3.2.  Rastvori: te~no–cvrsto, te~no–te~no, te~no–gasovito ............. 213 
5.3.3.  Kontrakcija na volumenot PN ........................................................... 214 
5.3.4.  Prag na detekcija ................................................................................ 216 
5.3.5.  Prezasiteni rastvori ........................................................................ 217 

 

6. PROCESI VO RASTVORI OD ELEKTROLITI ............................... 219 
6.1.  Elektrolitna disocijacija .................................................................... 219 

6.1.1.  Elektrosprovodlivost na vodni rastvori  
 od razli~ni supstanci ....................................................................... 219 

6.1.2.  Zavisnost na sprovodlivosta od vidot na jonite ......................... 220 
6.1.3. Stepen na elektrolitna disocijacija:  

gradacija kaj elektrolitite ............................................................. 222 
6.1.4. Zavisnost na sprovodlivosta od koncentracijata  

na elektrolitot .................................................................................. 224 
6.1.5.  Vizuelna fotometriska titracija ................................................. 225 

6.2.  Hemiski izvori na elektri~na struja ................................................ 227 
6.2.1.  Voltin element ................................................................................... 227 
6.2.2.  Danielov galvanski element ............................................................ 229 
6.2.3.  Oloven akumulator ............................................................................. 230 

6.3.  Procesi na elektroliza .......................................................................... 231 
6.3.1.  Elektroliza na voda vo Hofmanov aparat .................................... 231 
6.3.2.  Elektroliza na voden rastvor od natrium sulfat PN ................. 233 
6.3.3.  Elektroliza na rastvor od bakar(II) hlorid ................................ 235 

6.4.  Procesi na protoliza ............................................................................... 237 
6.4.1. Promena na bojata na indikatori vo rastvori  

 so razli~en rN PN ................................................................................ 237 
6.4.2.  Vol{ebno mastilo – eksperiment za razonoda ............................ 238 
6.4.3. Hidroliza: reakcija na aluminium sulfat i  

natrium hidrogenkarbonat ............................................................... 240 
6.4.4.  Vlijanie na rN vrednosta vrz ramnote`ata ................................. 241 

6.5.  Redoks reakcii vo elektrolitni rastvori ...................................... 242 
6.5.1.  Pulsacii kaj `iva (†`ivino srce#) ................................................ 242 
6.5.2.  @ivina ameba ...................................................................................... 244 
6.5.3. Redukcija na permanganat: vlijanie na rN vrednosta  

 na sredinata ......................................................................................... 245 

 
7. HEMISKA KINETIKA. KATALIZA ................................................... 247 

7.1.  Brzina na hemiskata reakcija ............................................................... 247 
7.1.1. Zavisnost na brzinata na hemiskata reakcija  

od koncentracijata ............................................................................. 247 
7.1.2.  Zavisnost na brzinata na hemiskata reakcija  

od temperaturata ................................................................................. 248 

7.2.  Heterogena kataliza ................................................................................. 250 
7.2.1.  Kataliti~ko razlo`uvawe na vodorod peroksid ........................ 250 
7.2.2. Vlijanie na katalizatorot vrz brzinata  



 
 
 
 
 
 
 

viii

 na hemiskata reakcija ........................................................................ 251 
7.2.3.  La`na kataliza .................................................................................... 254 
7.2.4.  Deberajnerova zapalka PN .................................................................. 255 
7.2.5.  Kataliti~ka oksidacija na amonijak PN ........................................ 257 

7.3.  Homogena kataliza ..................................................................................... 259 
7.3.1.  Redukcija na MnO4

– so nascenten vodorod,  
 vo prisustvo na NO3

– PN ...................................................................... 259 
7.3.2.  Oksidacija na SO2 do SO3 vo prisustvo na vlaga .......................... 261 
7.3.3.  Katalizator na delo ........................................................................... 263 

7.4.  Avtokataliza ............................................................................................... 264 
7.4.1.  Oksidacija na natrium hidrogensulfit so kalium hlorat ....... 264 
7.4.2.  Oksidacija na oksalna kiselina ...................................................... 266 
7.4.3.  Hemiski branovi ................................................................................. 267 

7.5.  Oscilatorni reakcii ............................................................................... 269 
7.5.1.  Reakcija na Belousov-@abotinski (a) ........................................... 269 
7.5.2.  Reakcija na Belousov-@abotinski (b) ........................................... 272 
7.5.3.  Reakcija na Belousov-@abotinski (v) PN ...................................... 273 
7.5.4.  Reakcija na Belousov-@abotinski-Brej (g) .................................. 275 

 

DODATOCI 
Dodatok 1 ................................................................................................................ 279 
Dodatok 2 ................................................................................................................ 282 
Dodatok 3 ................................................................................................................ 284 
Registar na poimi ............................................................................................... 286 
Registar na formuli .......................................................................................... 292 
Koristena literatura ....................................................................................... 295 


	Kniga I.pdf
	Kniga I, 2.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




