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Kpyrosopot knciiopoaa
- IlpoayxunoHHBIH Hpouece B JIECHBIX
IKOCHCTEMAX

Metoau=ecke yKazaHus K IPOBEICHHIO NPAKTAYECKHX 3aHGTHI
no pucuunaitnam «Ob1an skonorusn», « DKONOTHY,
«HHpopMaunonnas sxonoruay, «konorua Kypekoro kpas» mis
CTYACHTOB BCEX CIIELUUANLHOCTE U HANpaRMeHH It
o4HOM U 3aouHol GopMel 0OyucHuA

‘ Kypcxk 2013,

VIIK 504

Cocrasurenn: T.O. I peqaﬁuqemcb, 0O.H. benskosa, B.B. FOwwun

Penensenr
Kannupar xumugeckux Hayk, gouent B.8, [Ipomacos

Kpyrosopor xncinopona. Mpogykunonnesiii nponece B JeCHbIX
SKOCHCTEMAX: METOJANYECKHE VKa3aHWA K TPOBEACHHIO NMPaKTHYECKHX
3aHATHH 10 gucuunnuHaM  «O6mas  SKOAOTHMA», «DKONOTHS,
«Mudopmanaonsas sxonorda», «xonorua Kypckoro xpas» / ¥0Oro-
3an. roc. yH-T; cocr.: T.D. I'peuannvenko, O.M. Benakora, B.B. HOumn.
Kypek, 2013. 20 c.: un. 2. Bubnmmorp.: ¢. 11, '

TIpencTaBeHEl MaTepyaibhble NOTOKH BEMISCTE B JIECHHX JKOCHCTEMAX,
METONMKH  OMNPEJCNeHHA BRUICTCHMA KUCIOPOda, TNOTpeOneHMd BOAR U
YIIEKHCNOTO Faza pa3HLIMH  APSBECHBIMH TIOPOIaMH NIPH CO3NAHMM T'OA0BOTO
IIPHPOCTA APEBECHHEL

[lpepnasnaveHbl A4 CTYNEHTOB BCEX CEMMANGHOCTER W HalpasneHHH
O4YHOH H 3209HON opMBl 00Y4eHMsA, MIYIMOUMX IRCUHNAuuS - «wOfman
IKOMOTHAY, «DKonorHay, «HMudopmauucunas sxonorna», «3kojorus Kypekoro
Kpad».

TeKcT meyaraercs B aBTOpCKOH penakuun

ITonnncano & nevatni.ef M, Gopmar 60x84 1/16. .
Yo neu. . 0,64. Ya.-msan. 0,58. Tupax 50 3x3. 3axas 346 . Becnuiatho.
HOro-3ananHmii rocyaapcTeeHHbIN YHHECPCHTET.
305040, r. Kypck, yn. 50 ner Okradps, 94,



ITeas 3anamun: 1. H3yante kpyroropot kucnopoga. 2. Mayuuts
MAaTePHANBHLIC [IOTOKH BEUIECTE B NECHKIX 3KOCHCTEMAX, ONPEAENHTh
BHUCICHAE KMCIOPOJa, IoTpebleHAe BOAL H  YIJIEKHCIOTO rasa
pa3sHbIMK ~JPEBECHBIMH TTOPOJAMH TIPH CO3ZAHWH TOJIOBOIO TIPHPOCTA
TPEBECHHBL. B

Obupue noaoowenys

Kucriopon - nanboiee pacipocTpaneHHsiii Ha 3eMIle XUMMYECKHN
anemeHT. Jlurochepa wa 47% 0O Macce COCTOMT H3 KMCIOpPOJa,
'BXOJALLErO B COCTAR OKCHNOB H cojieil. B arMocdepe comepkHTCa Ho
macce 23% (21% no obvemy) croSomHoro kuciopoja. I'mapocdepa
cotepxMT 83,8% KHCIOpoOa, OCHOBHA% AN KOTOPOIO NPHXORZUTCH HA
Boay. Kucnopon exoaut B coctas pactensii (40%), ®upoTHRIX (20%),
MUHEPAN0B, OCHOBaHHi, OONBAHCTBA CONCH U KUCHOT, OPraHuuYecKHX
BenlecTs. Teno uenopexa nmpuMepHO Ha 65% COCTOHT H3 3TOTO
3I€MEHTA. _ ‘ ' 7 ,

[TpofOLKUTENBHOCT, OAHOIO LMKIA B KPYrOBOPOTE KHC/IODOAA -
2000 neT. 3a 3TO Bpems Bech Kncnopon MPOXORUT Hepes KHBOE
BELLECTBO. '
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B nactosmnee BpemMa aTMocthepHBI KHCIOPOR SBIAECTCS CIaBHBIM
TPUPOIHEIM PECYPCOM YCTOHYHBOTO pasenTHA. ITo mapHbiM MHCTHTYTA
npobnem  xumudecko  Gmsuku  PAH  MupoBoe —TexHOremHOS
notpe6rieHue KHCIOPOAZ TNPEBOCXOAHT €ro NpPHTOK B aTtMocdepy.
Hyneso#t Gananc, mo maHasM Pumckoro xay0a, 6nia npoiinex ewe B 70-
¢ roast XX B, T. O. MBI BBEpraeM MOCNeAyHOlHe IIOKONEHHA B
“KRUCIOpoAHYI0 Karactpody”. ¥ ToILKO COCTOAHME PACTHTE/JIRHOIO
MHpa ONpelenseT pPeCypc BLUKUBAHHMS COBPEMEHHOH IHMBHAH3AIHH.
«PacTeHne — 3TO MOCpeNHHK MexIy HeOOM M 3eMnei», - mmcan KA.
Tumupsazes. CoONHEUHYI0 DHEPTHI0 -— TJABHBIA - MCTOYHHK B
PacTHTENEHBIX COODIMECTBAX — B JIECY [OTJOMAIOT B OCHOBHOM KPOHBI
JepeBeeB B TpoUecce (OTOCHHTE3a H TeM CaMbiM HAKAIIHBAIOT
opranmyeckoe BemiectBO. OcHOBHas Macca COMHEYHOH SHEPruH
OTpaXaeTcs OT MOBEPXHOCTH KPOH M OT MOYEBBI HA MPOraJMHAaX H YXOAHT
B aTMOC(epy, He3RAYNTENbHAS HACTh PACXOAYETCS Ha TPpaHCIHPALHIO.

Ilpn ofpa3zoBanvn 1 T pacTUTENbHOH NMPOXYKUHH HMCTIONB3YETCS
1,5 — 1,8 T yriexucnoro rasza u eicBoSoxaaerca 1,1 — 1,3 T Kucaopoza.
Excerogno (poTocuHTEZHpYIOMHE OPraHH3MBl yCBaWBawOT OKo’o 350
MIIpI T YIJIEKUCHOro Tasa, BbLAENAIOT B arMocthepy okomo 250 mnpa T
KHCIIOPOAR W paciiennsior 140 mapa T Boxsl, 0Bpasys Gonee 230 mipa
T OPraHMYCCKOro BEMIECTBa, XMMHYeckad >Heprus xotopslx B 100 pas
fonblie, yeM SHEPrHd, BEIPABATHLIEAEMAf BCEMH . 3NEKTPOCTAHIHAMH
MUpa.

Orono  50% BRIAENEHHOTO  PacTEHMAMH  KHCLOpoJa
NPOIYNNPYETCA TECHBIMH SKOCHCTEMAMH.

Jlec zaHumaer okono 7% ndaepxﬂocm 3emnau, obiag naowalb
ero 3,8 mapa. ra. Jleca - ocHOBHOM THII pacTHTeNbHOCTH POCCHH, OHH
3aHUMAIOT 45% ec Teppurtopun. Pocens obnanaer cambiMi GONMBIIEMH B
MHpe 3arnacamu neca. Tnotaas JiecHOH wactu necuoro douga B PO
coctanger B86.5 Mnu.ra, a obuniit 3amac apesecunsl - 80.7 Mnpa. M3,
4TO COCTAaBNSAET COOTBETCTREHHO 21.7 ® 25.9% MupOBBIX 3amacos.
IIpeBbimienne BTOPOH LUGpPbl.HAA TIepBOii roBoput o ToM, YyTo Poccus
pacmonaraet Oonee 3penkiMA U Goaee TpPOAYKTHBHLIMH necaMu, HeM

' OCTalbHAaf [I1AHETa B LICIIOM,

Jleca KaK OKONOTHYECKME CHCTEMBl MHTEPECHH M BAXHEI BO
MHOTHX OTHOLCHHAX. Bo-mepBrIX, 3170 OMHH H3 HEMHOTHX 3KOCHCTEM
CYLUIH, COXpaHHBIUMECH B ECTECTBCHHOM MM crafo u3MEHEeHHOM
9eIOBEKOM COCTOSTHMH; BO-BTOPbLX, 3TO CAMBLE KPYNHbI€ SKOCHCTEMBI Ha
3emae, KOTOpL[élxapa_K'[‘epH?.YIOTCS{ 'BRICOKCH MpPORYKTUBHOCTRIO M B
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KOTOPbIX aKKyMyJHpyeTcs Oofpllasg HacTh OPraHH4ECKOIO BeLIecTBa

NJAHETEl B BUAE JAPEBECHHEI, ACTPHTA, TYMYCA, UCMOIb3YEMOTO 3ATEM

YeJIOBEUECTBOM KaK AN CcOOCTREHHOrO norpedneHds, Tak M 4As
BOCCTAHOBNEHMS MCHUE3AIOMMX B MNPOHECCE €ro  XO3sHCTBEHHOH
HAeATeIIbHOCTH KOMIIOHEHTOB Gruocdepnl.

Jleca urpaloT OrpoMHYIO poilb B ra3oBoM Gamance aTMocdephl H
PerynupoBaHny [iaHeTapHoro xiumara 3emin. OO6uwwii danaHc aas
necoB  Poccud, paccuumtandeii B.H. MoudceeBsiM cocTapun  AnsA
yraekncioro rasa 1789064.8 Teic ToHH, a Ana knciaoposa 1299019.9
TBIC TOHH. Exeromno B necax PoccHu Aemonupyercs 600 MnH TOHH
yriepoga. DTH THraHTCKHEe OOBEMBI MHIPALKH ra30B CYIECTBEHHO
CTaOMIM3HPYIOT Fa30Bbif COCTAB ¥ KJIKMAT IIaHETEI.

HeobxonuMo OTMETMTh MOSBICHME B COBPEMEHHBIX YCIOBHAX
SAPKO Bblpa}KBHHOﬁ TEHACHUHWH PE3KOTC COKpallcHH A MHPOBBIX 00BLeMOR
NPOAYUHPOBAHHA MPHPOAHOTC KHCNOPOAa, O0YCIABIMBACMOIO Kak
3arpasHeddeM MupoBoro okeana, TaKk W pocroM MacuTabor
YHHYTOKEHUS JNeCHBIX MACCHBOB HAa TITAHeTe, H -~ MOCTOSHHOrO
YBCIHYCHH A 06LeMOB HOTpeﬁJIeHl/lH KHCIIOPOOA HA TEXHOTCHHBIC LESH.
Jleconapk 3emnn 3a mocneguue 200 et yxe COKPATUICS HANOJIOBHHY, -
BEIPYGJIEHO OKOMO 4 MIpA. Tra Neca, H B HACTOALIEE Bpems XHIIHHYECKAs
pyOKa WeT Bce BO3pACTAIOWMMA TEMIIaMH (CO CKOPOCTRIO 2% B Toa),

B Hactosinee BpeMs 0COGYIO TPEROrY BbI3bIBaeT cyAkba caMblX
GONbIIMX NECHRIX MACCHBOB NJAHETHI - AMAa30RCKMX necoB. OHH GBinK
BeNHUAlUIMM HCTOMHHMKOM OOratcTe ana Bceit 3emun. B 80-e roma
yHHYTOXRHIOCE 0T 100 A0 130 Thic. AECOB ¢ wenBl0 O0CBODOXCACHHA
3eMJIM JUI NauHKR ¥ cKoToBoACTBa. 3a nocneanue 10 ger norepaHa 1/4
4acTh Jlecop Tannanaa, 3a 5 net -1/7 necos @ununnux. Ha stoM dhoue
neca PoccHy, COCTAaBAAIOMME TIOMTH YETBEPTh MHUPOBBIX pPECYPCOB,
npuobpeTanT ¢cobyI0 3HAYHMOCTE JIJi MEPOBOIO COOBIIECTRA.

B Takux ycnoBHsX CTAHOBMTCH COBCPIIEHHO OYEBMAHOH
HecOXOAHMOCTR NpPU3HAHUA TOTO, YTO ATMOC(EpPHBIH KHCTOPOX, KaKk M
BOJIa, 3eMJf, JiEC, TIONE3HLIE HCKONAEMBIe M IP., ABIETCHA, BO-NICPBBIX,
BO300HOBNAEMBIM HPHPOIHBIM PECYPCOM, - a8, BO-BTOPBIX, MPOAYKTOM
jJeca W Muposoro okeaHa M, B-TPETBHX, €r0 HCMONK3OBaHHE Ha
TEXHOreHHbIE LUenu OﬁyCHaBI[HBEIET- 06]1)33033!1“8 IKONOTHYCCKOr O
yiiepGa. B aroif cRAsH BO3HMKAeT HeoOXOAMMOCTh KOMIEHCAHH
- ykazaHHOTO ymepba TyTeM YBeIM4eHHS OOBLEMOB  MPOAYLHPOBAHHSA
CBODOAHOIO KHCIOPOAAa Ha OCHOBE KaK OWYHCTKH MOBEPXHOCTH
MupoBoro oxeaHa OT 3arps3HeHMil, Tak W pacUIMpeHHeM ILIomauei
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JECHBIX HACAKNICHYI, uTO TpebyeT AONONHUTENLHOrO PUHAHCHPOBAH AL
HCTOYHMKOM TaKoro (JMHAHCHPOBAHHA MOTY CIYAKHTb BBINJATHI
MPOMBIIIEHHBX — NPEANPHATHH,  MOTPEOAAOMWUX amocq)epﬂmﬁ
KHC/IOPOJL, Ha TEXHOTGHHEIE 11ENTH.

B Hacrosuiee Bpemsa BO3HHK BOUPOC O TOPTOBNE KBOTaMH 32
MONL30BAHKME KHCIOPOACM B CBA3H C HEONHOPOLHBIM pacipeie/eHHEM
MOJIYYEHHAS ¥ NOTpedNeHHs KUCNOPOAa pasHBEIMH CTpaHaMH. Paa ctpaH
ABJISIOTCS JOHOPAMH KHCAOPOJIA, HX Nleca B H30bITKE BHPaOaTHIBAIOT ero
H CHA0XXAIOT TPOMBINIIEHHBIE CTPaHb! N0TpebnTen. Tponudeckne Neca
bpazunun npons3BoasT B roj H3GRITOUHOrO KHCHOpoZa okono 5089 mnn.
T., a neca Poccun - 5346 mnn.T. TlocTaBniykaMy KHCHOpOAa ABRNAOTCA
Takxke Jieca KaHanwl, ApreHTHHBI, BeHecyanih, Mekchaku, Typusm,
Oununsugun, HWunonesun, Kwras, Manaiizun, Hosoil 3enanauH,
OuounnuH.  AKTHBHEIMH — MOTpeGHTENSAMH  KHCIIOPOAa  ABJAIOTCA
npoMeIIUIeHHO-Tpadcnoprisie npeqnpuataa CIHA, Arcrpuu, Bensruy,
Jrokcembypra, Awurnum, Iepmanuu, Ipeumu, J[lanuu; Hranuu,
Hunepnann, ®papuuu, Wesenun, Beurpun, Ilonsmm, PymbBiHHH,
10xno#i Kopew, Cunranypa, Taipanu, SimoRuu. Harnpumep, 8 CLIA
dedhunuT - pasHocTh  Mexkay — foTpebieHMeM  KuHC/IOpoAa
OPOMBIIINIEHHOCTBE M €I BOCIPOM3BOJCTBOM  PACTHTENbLHOCTHIO
coctapiaer 1529 wmuau.T. exerogHo. SAnoHmd Takke noTpebmaeT
atMochepHoro kucmopona Oosplue, ueM mpoussoaur ¢uiopa cé
TEPPHTOPHH (Ha 1045 mnH. T.) Anonus u CLUA - kpynHeie notpeburent
"qgy#KOro” KHCIOPOAA - JOMKHBI OBUIH OBl €KEroAHO BBINJIAYHBATH
cTpaHaM - HoHopam 14,42 mapx. AONAapoB H 21,1 mapa. nomiapos
COOTBETCTBEHHO, PacturenpHocTs Poccmn  npoussofur jnia  Beel
IAAHETRI 3 MAPA. T. H30BTOYHOTO KUCHOPOJd, CTOHMOCTE KOTOPOTO
OlicHHBaeTCA npumepHo 50 mapa. fon. He uckmoueHo, yto B XXI Beke
MOXET ObITE OCYHIECTBIEH TAKOH PBIHOYHBIH MEXaHU3M.

Pacqu komuyecTra noraomeHHeix CO; # HyO H pplaeIHBILETOCS

© O npH CO3AAHHN IPEBECHHE] PA3IHYHEIX TTOPOL

YparHenne (OTOCHHTE3a, OIMCHBAONICE IMPOLECe CO3MAHHA
BEILECTRA JPEBECHHBI, MOXHO NIPE/ICTABHTL B 0010EM BHIe:

x CO; +y:2 H,0 —Cx Hy Oz + w0,

Yucno aTomMoBR yriepopaa, BoAopona W kuckopoaa (x, y, z),
BXOJAIIMX B COCTAB JPEBECHHBL, 3aBHCHT OT IIOPOAb] ASPEBLEB.

OneMenTHBIE  cocTas' ApeBecHHBl  (3HadeHHa X, ), Z)
PACCYUTHIBAETCA HCXOMS H3 MPOLEHTHOrO COOTHONICHNSA C,Hu O
(radu.1) no dopmynam :
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x=C:A1; y=H:A2; Z=OZA3,
roe C, H, O — conepxauue yriepola, BOJAOpONa H KMCJIOpona B
COOTBETCTBYIOTICH mopoae npesecuubl B %, A , Ay , Az — aTomubie
MacChl YIIIepoaa, ROAOPOIA M KACAOPOaa

Taﬁnuua 1 Xumuuecknif coctas npesecuHbl (% abcomoTHO
CYXOro Beca) ' '

-dpesccnas C * H 0 . 3oapHBE
B P o e i ,i--:3311§1m131 B
502 6.2 L450 06
50,4 6,2 423 1,1
50,5 63 423 0.9
50,5 6,2 42,8 0.5
50,1 6,3 43,2 0.4
50,3 6.3 42,6 0,8
50,2 6,3 422 0,7
o 50,4 6,0 43,1 0,5
Cocua 49,6 6.4 43,6 0,4
e 498 |- 63 435 0,4
Ipumep

- Paccunraiite ko3dGUIHENTD! x, ¥, Z I IPEBECHHBI THXTHL
O6uias dopmyna apesecunnl Cx Hy Oz, HpoLeHTHOE conepxanne
YIIepoda B ApPeBECUHEe DHXTHRl coctasiser 50,4; aTomMHas Macca
yriepoaa = 12, cienosarensio:
x=504:12=472
AHAIOTHYHO PacCUMTBIBAKYICA ¥ ¥ z (aTOMHAA Macca BOZOpoJa =
1, aroMHas Macca Knciopona = 16):
"¥=6,0:1=6,0, z=43,1:16 =269,
Koadduuuenr w onpegensiercs uepes x, ), z H3 Oananca uncna
ATOMOE KHCIOPOJAa B YPaBHeHWH (POTOCHHTERA!
2x+y2=z+2w,
CaesoBarteneHO,
' =x+yd-z:2

B cnpaBouHOH suTepaType NAHHBIC O 3aMacax W .IPAPOCTE
JPEBECUHBl JAIOTCH B KyOHueckwX meTpax. (OQHaKo, NpH pacHeTax no
YpaBHeHHIO OTOCHHTe3a HEOOXONUMO 3HATH Maccy co3JlaBaeMol
JipeBecHHbl B alcoMOTHO cyxoM Bece. AGCOmMOTHO cyxoli Bec

paCTHTeﬁBHOFO MaTepuaja OINpeAcHsalOT BLICYIHHBaAHHEM €0 10

nocTosHAOrO Beca mpu 100 — 105 °C.
Ilepecyer obnemon npesecmﬂm HAa  aGCOMIOTHO CYXOIf - BEC

ApOH3BOINTCA N0 dopMyne

Mnpes = PV,
rae Mapes — mMacca abComOTHO CYXOi n?eBeanH Kr; P — mioTHOCTH
ApeBECHHBE aBCOMOTHO CyXOro Beca, KI/M”.

- 11n0THOCTE 3aBHCHT OT CTPOEHHA IPEBECHAB H CONEPXKAHUA B HEH
3KCTPAKTHBHBIX Bewects (cMon). Cpeanue 3HAYCHHS TUIOTHOCTH
APEBECHHB PA3JIHYHBIX TIOPOA IIPHBEAEH) B Tabauie 2.

3Has NIIOTHOCTh JAPCBECHHbI, MOXHO PacCUHTATh COAEPIKAHME
CYXOTO BEIIECTRA B 06beMe IPEBecHHsI V), M

Ecim n3secTHO KOAMYECTBO BewmiecTBa APEBECHHBI, CO3AAHHOIO B
fiecy, T no GopMynaM MOKHO OIPENEAHTEH KOMHYECTBA NOTIOMCHHEIX
I[IpH 3TOM YTEKHCIIOO a3, BOAL! M BELISIHBIIECIOCA KHCIOPOaA:

MCO, = (x:100) (monekynapnas Macca CO,) Mapes ;
MH,0 = (y:2:100) (Monexyaapaas Mmacca H,O) Mapes ;
MO, = (w:100) (monexynapHas Macca Oy) Mzpes ;

Ta6Jmua 2 TIromitocts APEBECHHDI PA3INHITBIX TIOPOA

P, hl‘"M - i TlicTRefbie uopezlm e, mfmr3

430 ‘ Eepesa 60()

570 By 680

- 410 1y6 650

Keap L 440 ~ Onpxa 450
Cocga G 490 OcuHa 410

Hpumep
Kakoe xonnuecrso C02 u H,O noTpeGJIﬂeTCﬂ H KaKoe KOIH9ecTBO
O2 puigenserces npu cozfpannu 100 kyO.M ApeBecuHbl keapa?

. Onpenensem koxpouiMenTsl X, y, z, w AJis ApeBECUHbI Keapa:

x=498:12=415; y=63:1=6,3, =43,5:16=27
w=x+y4-—z2=415+63:4-27:2=438

. IlepecunrbiBacM o0beM JpeBecHHB B afCONIOTHO CYXOH BeCc TpH

TUIOTHOCTH JIPEBCCHHEI kenpa 440 kr/xy0.M:
' ‘Mapes = 100 - 440 = 44000 kr = 44 1.
Onpe,ue.nﬂeM noraowennse koauuectsa CO, u HyO:
MCO; =(4,15:100) - 44 - 44=80,3 T;
MH,0=(6,3:2:100}- 18 - 44 =249 T,

. OnpeaensgeM KONMYECTRO BRLICAHBINErOCS KACIOPOIA:

MO, =(4,38:100) - 32- 44 =617 1,
HacTo npH WiydeHHH APEBOCTOER ONpeAeNsioT TeKYMui rogosol
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npupoct Vroa, - C03,E[aHHBli7l 32 oguH rofl olmkeM npenecunm Ha
niow@gu neca B 1 ra (M /ra-Tom). TConowoi MPHpOCT 33aBUCHT OT
- IOPOTEIL, BO3PACTA M GOHUTETA APEBOCTOA.

bonurter (ot nat. bonitas — a00pPOKAYECTBEHHOCTH), NOKA3ATENE

MPOAYKTHBHOCTH J€Ca, 3aBucHuii or ycnosumid (Mecroobutanusa) -

OmpeeNsAeTCa CpeAHeil BBICOTOH JIepeBheR TOCMOACTBYIOLIEH MOpoAbI
HacaxJieHud ¢ Y9y&ToM ero Bospacta. [lo GOHHTHpPOBOYHOH IIKane
HAaCAKAEHMS JeJITC HAa 5 KiaccOB OOHHWTETa, 0B03HAYAEMBIX
pumexumu oudpamua. K T wkaaccy ormocdT HacakaeHMs Hawbonee

NPOAYKTHBHEIE, K V KJIAcCy — HauMeHee mpoiyKTUBHBlE. CKOpOCTD

pPOCTa IPEROCTOA YRETHUNBACTCH ¢ [OBBILIEHUEM Kiracca GOHHTETA.

B 1abn. 3 npuBopsTcs 3HAYEHHSA rOAOBLIX MPHUPOCTOB OCHOBHBIX
necoobpasyronmux nopoj I Sounrera.

Tabauua 3 Texyuwmi romosoii NPUPOCT B APEBOCTOAX OCHOBHBIX
necooopaqromnx nopon | GonuTeTa (M'/ra)

Hopoaa B D BOjPaCT nepexabeﬁ, HeT R

S T P L et T
B 76 1 1,1 L6 10,7 6,9
Cocpa 82 . 10,7 96 7.8 4,2
| Keup 8,3 10,7 [ 104 8,2 5.4
i 7.6 T 11,6 10,7 6.9
8.8 11,7 12,3 T 116 8.4

76 85 7.3 5,0 3,9

11,4 11,4 9,0 55 -

16,9 10,5 3.3 5.9 4.0
129 15,4 15,6 14,9 119

11,0 96 7.6 7.4 -

Macca apeeecHHBI, co3maHHas Ha | ra jeca 3a rof, ¢ Y4eToM
TOJIOBOTO MPHPOCTA PaBHA
Mupes-rong = PVroxz
IIpumep '

Onpepenure noTpebienye YIIEKUCIOro rasa, BOJBI # BBIAETCHHE |

KHCAOpoAa B I[E)ﬁBOCTOSIX IIpH CO3JaHWH NPUPOCTA npeBeanbI Keapa,
parHore 10.7 m*/ra-ron

1.  Onpenensem kKoahHHLHEHTDI X, ¥, z, W I APEBECHHEI Kenpa
x=49.8:12=4,15; ¥y=63:1=6,3, z=43,5:16=27
w=x+y4— z-2—415+63"4 2.7:2=4.38 '

2. llepecunrpiBaem 00beM ApeBecHHBI HA aBCOTOTHO CyXoli Bec ﬁpu '

, Telcyl.ueM FO,[[OBOM npupocte Vron , pasesom 10.7 M3/ra-Ton;

N

10

Mnper-Ton = PVrog= 440 - 10,7 = 4708 kr/ra.

3. OnpenenseM KONMHUYECTBA TOTTIOIIEHHBIX JTUEKHCIOro rasa o
BOIIBL
MCO, = (4.15:100) - 44 - 4708 = 8596,8 kr;
MH,0 = (6,3:2:100) - 18 - 4708 = 2669,4 kr;
4.  OmpenenseM KONHYMESCTBO BRIIETHBIIETOCH KACIOPOJA:
MO, = (4,38:100) - 32 - 4708 = 6598,7 xr; _
KoHTpoaEHbIE 3afaHAA

-1, Onpeaennte mnortpebrepWe YyriOeKHCIOro - 1a3a, BOABL H
BBIAEJEHME KUCIOPOIA Pa3HBEIMH HOPOJAMH AepeBbeB (cM. TabiL 4) mpn
COBAAHUM FOAOBOIO HPUPOCTA JAPEBECHHDL.

2. Onpeaenure KOIHYECTBO APSBECHHEBL KOTOPOE ROJDKHO OBITH
coznano Ha | ra, 4Tobpl OpH 3ToM OblAO TOMMONMIEHO 3 T YTASKHCIOro
rasa. '

3. Onpejenute KONMHYECTBO APEBECHHBI, KOTOPOE JOMKHO ObITh

-CO34aHo Ha 1 ra, 4ToObl NpH 3TOM BBIJEIHAOCH 3 T KHCIOPOAA.

- 4. Onpenenure, xakoll o0BEM ApeBECHHBI JOKeN OBITH CO34aH
JIA BELICICHHS KOJIMMECTBA KMCIOpoa, HeQOXOAHMOro YenoBexy Ans
Oeixanus B TedeHue kusHU? (IloTpebnenne KHCIOPOJa B COCTOSHME
noxos 12 A/wac, macca 1 1T KHCTIOpO/IA iPH HOPMANlbHBIX YCAOBUSX 1,43
I, Cpeiusis NPoAOXUTENEHOCTE X)u3nn 70 ner).

KoHTponbHbIE BORPOCEL

. K KakAM moCIe/ICTBHAM NPHBOAHT YHHUTOXEHHE IecoB?
. Kakne acnexrsl POAYKIHMOHHOTC APOLIECCa B JIECY HE PAaCcCMOTPEH: B

npakTHuecko# pabore?

. [lpeacTaBbTe, YTO B MUpE BBCACHBI KBOTbL 33 ACGHUIMT NOTPSONEHHS

KHCJIOPO)a B NOJb3Y CTPaH-ZOHOPOB. K KakuM H3MEHCHHAM B MHPOBOH
cHCTEME 10 MOrIO Obl MPHABECTH?



1 -

Tabnuua 4 BapHaHTh] 3a,r[aHmd
Npédncore s | - :
mirp pa iangpa 1 2
BEILIBTBH‘
ﬁecm;mx
HAGpR WwndGpa BapnauTer 3anaHmii
| 38YCIKM . - :
1 E15 [KIS [JI15 |Qcts |15 [0e75 [7155 [C1s [ J135 |E 355
2 Onls 1155 |75 |Oc35 [[A35 |Mi5 |[C15 |C35 | 35 | K135
B15 |E135 | A55 |0cS5 [Bpls |/1135 | Bp35 | On35 | BIS | KI5
E75 [ K135 [ On35 (0751 A75 |E35 [K35 {C75 [C 15 |35
| As5TTKIS [J1135 [C75 |35 | K55 | K75 | CI35 |75 | M35
C1s |mMS5 [Bpl5 [Oal5|C 15 |[N15 |Onl5 [Bps5 | E55 | Bp7s
Ns5 |55 |B15 | C3s B33 ()35 [EI35 [Oc35 |75 |E75
| C357[C35 [ES5 |55 |Ons5 |Gpls |65 |Ei5 | KI5 |75
Bp75 (075 |15 |[on75 (675 175 nss {w35 |35 [A135
C135 | 11135 | Bp135 | E 15 | 5135 | JI135 | K135 | I35 [Bp55 |EIS

tas
.

ol el w) al &) =

Ycnopasie o6o3uauedns: C — cocHa, bp — Gepesa, [ — ay6, E —
enb, K — xenp, JI — nucteennuia, b — 6yk, Ox — onexa, Oc—ocm{a, II -
MUXTA, IluqapaMH 0003HAYEH BO3PACT IPEBOCTOS.

Bbubnuorpagnueckuii cmucox

1. KopoGxuu B.H., llepeaensckuii JI.B. 9K0nomﬂ Poctos w/]1: Uan-
BO «DeruKc», 2001

2.Crenanorckux A.C. Mpukaansas sxonorus. M.:HOHHTH- JE{AHA
2005.

3. Knayn I, DxuGop A. KpyroBopoT KHcIopoa. //BHOC(bepa M.:
Mup, 1982. C. 73-91.

4. Huxonos M. B. JlecoBoacTeo: yuebHoe nocobue. - CaHkr-
IerepOypr ,2010. - 223 ¢.

3. Komapog A.C. g ap. MogenupoBaHHe TUHAMAKH OpranM4eckoro
BEIISCTBA B JISCHBIX 3KOCHCTeMax. - Mockea : Hayka, 2007. - 379 ¢.



