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Ileab 3aHATHA: NU3YYNUTh TCOPETHUCCKHUE MTOJOKCHUS 3arpsI3HCHHS
aTMoc(epsl aBTOTPAHCIOPTHBIMHU CPEJICTBAMH, BIHUSHHE HA OKPYXKaro-
IO CPEeIy M 3JI0POBbE YEIOBEKa BBHIOPOCOB aBTOMOOHWIHLHBIM TpPAHC-
IIOPTOM TOKCHUYHBIX BEIIECTB, OCBOMTH METOAMKY pacuera BHEIOPOCOB
TOKCUYHBIX KOMIIOHCHTOB C OTpPa0OTaBIIMMH Ta3aMH JBUTATEISIMH aB-
TOTPaAHCIIOPTA.

OO0miue moJoKeHus

B HacTosiiee BpeMsi OCHOBHOW MPUUYMHON 3arpsi3HEHUS BO3yXa B
ropojax sIBJSIIOTCS TPAHCIOPTHBIE BBIOPOCHI, KOTOPBHIE TTOCTOSTHHO OKa-
3bIBAIOT BIIMSIHUE HA 3I0POBbE 4eOBeKa. BBHIXJIONHBIE Ta3bl, BHIOPACHI-
BaeMble B aTMOC(epy aBTOMOOUIIBLHBIM TPAHCIIOPTOM, KOTOPBIE TaKkKe
Ha3bIBAIOT oTpaboTraBmumMu razamu (OI), sBISIIOTCS TpoayKTaMu pado-
ThI IBUTATENICH BHYTPEHHETO CTOpPaHUs B pPe3ysbTaTe MepepadOTKH TOTI-
nuBa. KonuuecTBo ux B aTMocdepe TopoaoB TOJBKO PACTET, YUUTHIBAs
CTPEMUTEIIbHBIN POCT aBTOTPAHCIIOPTA.

Bce aBToM00OMIM BRIOPACHIBAIOT B BO3yX KaHIEPOT€HBI U TOKCHY-
HbIE BelllecTBa. JIBUrarenn BHyTPEHHETO CrOpaHUsl TPUMEHSIEMbIE B aB-
TOMOOHUJILHOM TPAHCIIOPTE PA3JESIOTCS Ha JBUTATEIU C BHEIIHUM H
BHYTPEHHUM cMeceo0pa3zoBaHueM. OHu 00pa3yroT ABe rpynisl. [lepByto
COCTaBJIAIOT KapOIOpaTOPHBIE ABUTATEIN, BTOPYIO - TU3EIIbHEBIE.

CocTaB BBIXJIOIIHBIX Ta30B aBTOMOOWJISI MEHSAETCS B 3aBUCUMOCTHU
oT Tumna apurareis (OCH3WHOBBIM WM JHU3CIBHBIN), OJHAKO OCHOBHOM
Ha0Op OCTAETCA MOCTOSTHHBIM.

[IpumepHOE cojiep)KaHHEe TOKCUYHBIX BEIIECTB B OTPaOOTABIIUX
razax (OI') aBromoOuel npuBenaeHo B Tadauie 1.
Tabmnura 1
ConeprkaHue BPEJIHBIX BEIIESCTB B OTPAOOTABIIIMX ra3ax JBUTraTeeH
BHYTPEHHETO CTOPaHUs

Oo0wvemHas noiad B | O0beMHasa 10 B
Kommounent OEH3WHOBOM JIBU- | AW3EJIBHOM JBUTa- | TOKCUYHOCTH
rareiue, % tene, %
A3o0T 1477 7678 HETOKCUYEH
Kucnopon 0,3-8 2-18 HETOKCUYEH
BonsiHoit nap 3-55 0,54 HETOKCUYEH
HOKCHU/JI YIJIEPO-
I[I[a AL yriep 5-12 1-10 HETOKCHUYEH
Oxcun yrnepona | 0,1-10 0,01-5 TOKCHYEH




YTeBo10pOIbI 0,2-3 0,009-0,5 TOKCHUYHBI
AJBIETUIBI 0-2 0,001-0,009 TOKCHUYHBI
benszanupen, r/m3 | 0,01-0,02 0-0,01 TOKCHUYEH
Jlnokcup azora 0,056-0,5 01-1,0 TOKCUYEH
Jlnoxcun cepsl 0-0,002 0-0,03 TOKCUYEH
Caxa, r/m3 0-0,04 0,1-1,1 TOKCHUYHA

Kak BuAHO, COCTaB BBIXJIOMHBIX T'a30B JOCTATOYHO pa3HOOOpa3eH,
1 00JIbIIasl YaCTh KOMIIOHEHTOB TOKCUYHA.

BoIxisionHbie ra3bl aBTOMOOUIIST MOTYT HaHECTH BpEJl 3/10POBbIO, U
JNIOCTAaTOYHO cepbe3Hbld. [Ipexke Bcero, okcua yriepoaa Wid yrapHbIi
ra3 He MMeeT BKyCa M 3amaxa, HO IIPX BBICOKOM KOHILIEHTPAlU BbI3bIBa-
€T TOJIOBOKPY>KEHHUE, TOJOBHYIO 00Jb, TOIIHOTY, MOXET MPHUBOAUTH K
0OMOpOKaM.

CepHuUCTBIN OCH3UH U CO3JaBAEMbId UM OKCHJ CEPbl — OJIHA W3
IIPUYMH CHJIBHOTO 3araxa BBIXJIOIIHBIX Ia30B. Jle10 B TOM, YTO MOJIEKY-
Jbl TUOKCHUJIA CEPhl OYEHb OIIYTUMO BO3JECUCTBYIOT Ha OOOHSATEIbHbIE
peLenTopsl, MO3TOMY OJTOT 3amax 4YyBCTBYETCA AK€ INPU HEBBICOKOM
KOHIIEHTpaluK, a 0ojiee KOHIIEHTPUPOBAHHBIA ‘‘apoMar’” MepeKphIBAET
BCE OCTaJbHBIC 3allax® Ul HOCA YEJIOBEKAa, YTO MOYKET ITOATBEPIUTH
KQXKJIbIN, KTO 3aKHUrajl B JOME CIUYKH. DTUIUPOBAHHBIE OCH3UHBI 000-
ramaroT BO3AyX CBMHIIOM. KOJIMUECTBO TaKMX BBIXJIONHBIX I'a30B U BPEX
3I0POBBIO, KOTOPBIA OHHM HAHOCAT, CHEJIAJI0 CBUHEL OJHUM M3 CaMbIX
M3BECTHBIX OTPAaBISAIOIIMX KOMIOHEHTOB B arMmocdepe. B Hacrosmee
BpeMs Takoi OCH3MH B KaueCTBE TOIUIMBA JJIsl aBTOMOOUIIEH yXKe HE UC-
IIOJIB3YETCSl, HO JIOBOJIBHO JIOJITO €T0 Mapbl HAIIOJIHSJIN BCE KPYIHBIE I'O-
pona. YTriieBoopobl B BHIOpOCAX aBTOMOOWJIEH OKHMCISIIOTCS TPH I0-
NaJaHuu IOJ JEHCTBHE COJIHEYHBIX JIy4eil 1 00pa3yroT TOKCHUYHBIE CO-
CAMHEHUS C PE3KUM 3aMlaxoM, KOTOPbIE 0COOEHHO CHUJIbHO CKa3bIBAIOTCS
Ha pabOTe BEPXHUX ABIXATEIbHBIX MyTEH W MPUBOAAT K 00OCTPEHHUAM
XPOHUYECKHUX 3a00JIeBaHUH JABbIXaTEIbHON CUCTEMBI.

Bpell OT BBIXJIONHBIX I'a30B aBTOMOOMWJS BO MHOI'OM OOBSCHSIOT
KaHIIEPOTeHbI — caxa U OCH30MUPEH, KOTOPhIE CIIOCOOCTBYIOT Pa3BUTHIO
ONyXO0JIel, 0COOEHHO — 3JI0OKaYECTBEHHBIX.

PaccmarpuBast BBIXJIOIHBIE Ta3bl U BpEXl, KOTOPBIA OHU MPUHOCHT,
HY>KHO J00aBUTh M PO BIUAHHE 3TOTO XUMHYECKOTO KOKTEMIIS LEeIu-
KOM: JUIMTEIIbHBIA KOHTAKT C BBIXJIOIHBIMU T'a3aMH IIPUBOJUT K CMEPTH,
B YaCTHOCTU — OT OTPaBJIECHUA KOHKPETHO yrapHsiM razom. HanOomis-
11asi OaCHOCTh ATUX BBIOPOCOB COCTOUT B UX KOJUYECTBE, PACIPOCTPA-




HEHHOCTH U MEJIKOM pa3Mepe YacTHII, YTO MO3BOJISET BBIXJIOMAM ITPOXO-
JIUTh YE€pe3 e€CTeCTBEHHBbIE Oapbepbl OpraHM3Ma W TOMaaaTh B JIETKUE.
[Ipu mOCTOSITHHOM BO3/ICWCTBUU BBIXJIOITHBIX T'a30B HA OPTaHU3M MOXKET
pPa3BUBATHCS UMMYHOAC(HUIIUT, OPOHXUTHI, CTPAAAIOT COCYAbl TOJIOBHO-
ro MO3ra, HepBHAs CHCTeMa W Jpyrue opranbl. Kpome Toro, Gosbimast
4acTh TOKCUYHBIX BEIIECTB, BXOSIIUX B COCTaB BBIXJIOMHBIX ra30B, MO-
KET B3aUMOJICHCTBOBATh JIPYT C APYTOM M C IPYTMMH KOMIIOHEHTaMH
aTMocdepsl, YTO CIIOCOOCTBYET 00pa30BAHUIO CMOTa.

Bpennsie 1 ToKCHUYHBIE BelecTBa, cojepxkaniuecs B OI' nBurare-
Je#, B 3aBUCUMOCTUA OT MEXaHHU3Ma WX 00pa3oBaHUS MOXHO Pa3eiuTh
Ha TpPU TPYIIIIHL

a) yrJIepoJcoAepKallue BEUeCTBA — MPOAYKTHI MOJHOIO U He-
nostHoro cropanus Tomus: (CO,, CO, yrieBogopo/ibl, B TOM YKCJIE TO-
JUIUAKINYECKUE apOMaTUUYECKHUE, Caxka);

0) BelecTBa, MEXaHU3M O0pa3OBaHUsI KOTOPHIX HEMOCPEICTBEHHO
HE CBSI3aH C MPOILIECCOM CrOpaHus TOIUIMBA (OKCUIbI a30Ta — MO TEPMHU-
YECKOMY MEXaHU3MY);

B) BEILECTBA, BHIOPOC KOTOPBIX CBSI3aH C IMPUMECSIMH, COAEpPKa-
IIUMUCS B TOIUIMBE (COCAMHEHUSI CEpbI, CBUHIIA, IPYTUX TKEIBIX Me-
TaJuIoOB), BO3Ayxe (KBapleBasi IbUIb, a’PO30JIH), a TaKXKe 00pa3yrolu-
MHCSI B TIPOIECCE U3HOCA JieTaliel (OKCUIbI METAJIIOB).

PaccmoTpuM mnogpoOHee MexXxaHW3Mbl O0pa3oBaHUs HauOoiee
OTACHBIX JIJISI OKPY’KarOIIEeH Cpeibl BEIIECTB.

Monokcuo yenepooa CO — oOpa3yeTrcsl B X0Ji€ MpeAIIaMeHHbIX
peaKkIuii, Mpyu CropaHUuU YTIIEBOJAOPOIHOIO TOIUIMBA C HEKOTOPHIM HeE-
JIOCTATKOM BO37yXa, a Takxke npu aucconuanuu CO, (mpu temmepary-
pax 6osee 2000 K).

B nuzensx, paboTaronux npu kodduimeHTe n30bITKa BO3Iyxa o
> 1 (Gegnas cMech), BeposiTHOCTh 00pazoBanusi CO MeHbllle, HO B IIU-
JUHJpaX HaXOMSITCS JOMOJIHUTEIbHBIE UCTOYHUKHU €ro MOsABJICHUS (HU3-
KOTeMIIepaTypHbI€ YUYaCTKU TUIAMEHU CTaJUU BOCIUIAMEHEHMS TOTUIMBA;
Karulu TOILJIMBA, MOCTYIAONIME B KaMEePy Ha MO3JJHUX CTaJUAX BIIPHICKA
U cropatoiye B 11 dy3MOHHOM IJIaMEHHU MTPU HEJ0CTATKE KUCIOPO/a).

Juoxcuo yenepooa CO, sBASETCSI HE TOKCUYHBIM, HO BPEJIHBIM Be-
IIECTBOM B CBSI3U C (DUKCUPYEMBIM MOBBIIICHUEM €r0 KOHIEHTpallUU B
aTMoc(epe MIaHeThI ¥ €ro BIUSHUEM Ha U3MEHEHUE KIIMMaTa.

CO (yrapHblil Ta3) OKa3bIBAET BPEAHOE BO3JICICTBHE HA OPraHU3M
yenoBeka. [lpu BABIXaHMM OKCHZ yriiepoja OJOKUpPYET MOCTYIUICHHE



KHUCJIOPOJia B KPOBb M BCIIEJICTBUE ATOTO BBI3BIBAECT T'OJIOBHBIC 00JIH,
TOIIIHOTY, @ B 00Jiee BHICOKMX KOHILEHTpanusx - aaxe cmepth. [IJIK CO
IIPH KPATKOBPEMEHHOM KOHTAKTe COCTaBIsieT 30 Mr/M°, mpu mmrens-
HOM KoHTakTe - 10 mr/m°. Ecin KOHIIEHTpaILMsl OKCUJA YIJIEPOJa BO
BIBIXAEMOM BO3YXE MPEBBICHT 14 MI/M>, TO BO3PACTAET CMEPTHOCTH OT
uH(papkTa MUOKap/a.

OcHoBHas 10J11 00pa3oBaBIIUXCs B Kamepe cropanus CO oKuUCIs-
etcst 10 CO,, HEe BBIXOJS 3a MpeieNibl KaMephl, 00 3aMepeHHas 00beM-
Has fonsa quokcuaa yrieponaa B OI' cocrasiser 10—15%, 1. €. B 300—
450 pa3 6ompire, uem B atMochepHoM Bozayxe. Okuciaenne CO B CO,
MIPOUCXOUT B BBIITYCKHOM TpyOe, a Takxke B HelTpanuzaropax O

Oxcuovt azoma NO, TpeACTaBISAIOT HAOOP CIETYIONIUX COEAUHE-
Huii: N,O, NO, N,O3, NOs, N,O4 u N,Os. IIpeobnagaer NO (99% B
OeH3UHOBBIX JBHUTaTeNax U Oonee 90% B muzensax). B armocdepe mpu
HopMmanbHbIX ycioBusx NO oxuciserca no NO,. B kamepe cropanus
NO moxeT 00pa30BBIBATHCS:

- IPY BBICOKOTEMIICPATYPHOM OKHCIICHHH a30Ta BO3ayXa (TepMu-
yeckuii NO);

- B pe3yJibTaTe€ HU3KOTEMIIEPATyPHOT'O OKHUCJIEHHS a30TCOJIepiKa-
MUX COeTMHEeHUH TotuiBa (TormuBHBIN NO);

- U3-32 CTOJIKHOBEHUSA YTJIEBOJOPOAHBIX PAIUKAIIOB C MOJIEKYJIAMU
a30Ta B 30HE PEaKIUN rOPEeHUs NpU HATUYUU MYJIbCALUA TEMIIEPATypPhI
(6nIcTphIii NO).

B kamepax cropanust noMmuHupyeT tepmuyeckuii NO, oOpasyromuii-
Csl M3 MOJICKYJISIPHOTO a30Ta BO BpeMsl TOpeHHs O€THOW TOIUIMBO-BO3-
JTYITHOM CMECH M CMECH, OJIM3KOM K CTEXHOMETPUUECKOM.

Venesooopoovr C.H, — HECKOJIBKO JECSITKOB HaUMEHOBAaHUU Be-
HIECTB, 00Pa3YIOIIUXCS B pe3yJibTaTe:

- peaKUuil eNOYHO-TEIJIOBOTO B3phIBa — MUPOJIM3a U CUHTE3A
(monuIUKINYEecKre apoMaTtrudeckue yriaeroaopoasl ([TAY), anbaeruasi,
beHobl);

- HEMOJIHOTHI CTOPAHUs B PE3yJIbTAaTe HAPYUIEHUS Ipolecca rope-
HUS (HECTOPEBIIINE KOMIIOHEHTHI TOTUIMBA U Maclia).

Hanbonee TokcuuHbl U3 yrieBogopoaoB ITAY. MakcuMallbHbIM
YPOBEHb TOKCHYHOCTH (arp€CCMBHOCTh + KOHLEHTPALUS) HWMEET
oen3(a)muper CyoHyo.



Teepovle yacmuybl BKIOYAIOT TBEPABIN YIJIEPOa, OKCUIbI METaJ-
JIOB, TUOKCHU]JI KPEMHHUsI, CyJb(aThl, HUTPAThl, acHaabThl, COCAUHEHUS
CBUHIIA.

TBepapiii yriepona (caxa) SIBISAETCS OCHOBHBIM KOMIIOHEHTOM
TBepbIX yactul. [lpu comepxannu 130 Mr caxu B 1 M° oTpaboTaBImx
rasoB OHM CTAHOBSATCA BUAMMBIMH, mpH coxepskanuu 600 mr B 1 m° -
NPUHUMAIOT IBET CPEIHEH 4YepHOTHI. BOJBIIMHCTBO YaCTHUI] CaXH, OT-
(GUIBTpOBaHHBIX U3 YepHOTro AbiMa (87-98%), umeroT pasmepst B 0,04—
0,50 mkm. B cBoto odepenb OHM COCTOST U3 00Jiee MEJIKUX YacTHll pas-
mepoMm 0,015—0,170 mMxm.

Mexanu3Mm oOpa3oBaHMsl CaKU HEJOCTATOYHO M3YYEH U CBSI3aH C
OOJBIIUM KOJIMYECTBOM XHMHUYECKUX peakuuil. B obmem ciydae oH
MPECTaBIISIET COOON MOCIEA0BATEIBHOCTh MPOIIECCOB PA3JIOKEHUS yT-
JIEPOJHBIX TOIUIMB, 00pa30BaHUs aKTHUBHBIX YIJIEPOJAHBIX YAaCTHI] B IJIa-
MEHH, POCTa SAJIEp Ca)XKH, arjJoMepalui 4acTUIl M, HAKOHEIl, OKUCICHUS
CaxHu.

Brigenenue caxu u3 miamenu npoucxoaut npu o = 0,33 — 0,7. B
OTPETYJIUPOBAHHBIX JBUIATENISIX C BHEIIHUM CMECEOOpa30BaHUEM U HC-
KPOBBIM 3akuraHueMm (OCH3MHOBBIX, TA30BbIX) BEPOSTHOCTH MOSBICHUS
TaKuX 30H HE3HAYWTENIbHA. Y JU3ejed JIOKAIbHBIE MEepeoOOoTalieHHbIE
TOIJIMBOM 30HBI 00Pa3ylOTCs yallle U B MOJHON Mepe peaqu3yroTcs Tme-
pEUUCIIEHHbIE MPOLIECCHI caxkeoOpa3zoBaHusi. [Io3ToMy BBIOPOCHI caxu ¢
OI' y nuszeneii Oombliie, 4eM Yy JIBUTATENCH C MCKPOBBIM 3aKUTAHUEM.
OO0pa3oBaHue ca)ku 3aBUCUT OT CBOMCTB TOILIMBA: Y€M OOJIbIIIE OTHOIIIE-
nue C/H B TorumBe, TeM BBIXOJT Ca’KU BBIIIIE.

BaxxHblil mpouecc, Onpeaesiioui YpOBEHb SMUCCUU CAXKU MPHU
TOPEHUH, — €€ BBITOPaHHE B BHICOKOTEMIIEPATYPHOM TYpPOYJICHTHOM Ta-
30BOM noToke npu temneparype 850—920 K. B mporuecce Boiropanus
SBJISIFOTCS 3HAYUMBIMU (P Py3us U copOLUsi HA TOBEPXHOCTH KOHIJIO-
MEpaToB Ca)KU TBEPJIbIX UTI000pa3HbIiXx oOpa3zoBanuil [TAY, uTo oTHO-
CHUT €€ K KJIaCCYy OMACHBIX 3arpsS3HUTEIICH.

Kuoxue uwacmuywr. CoepkaT B OCHOBHOM TOILJIMBO M 4YacCTh CMa-
30YHOT'0 Macja, He CTOPEBIIME B IMIIMHAPE, a TAKKE MPOIYKTHI HEIOJI-
HOTO cropaHust (()eHObI, allbJIETUIbI).

Hanuune TBEpABIX U KUJKUX YaCTUUEK B OTPaOOTABIIMX razax /M-
3€JIbHBIX JBUTATENICH SBJISICTCA MPUYMHON HEMPO3PAYHOCTU ITUX Ta30B
(ABIMHOCTH).



Cepa, conepkaiascs B MOTOPHOM TOIUIUBE, BO BpeMs TOPECHUS
WHTEHCUBHO okucisieTcs B SO, .

CepHblif aHTHAPUT 00pa3yeTcst IPU OKUCICHUU CEPHUCTOTO aH-
ruapuaa. KoHeuHbIM MPOYKTOM PEAKLIHHU SIBISETCS a3P030J1b WU pac-
TBOP CEPHOM KHUCIIOTHI B JIOKJIEBOU BOJIE, KOTOPBIN MOJKUCISET ITOYBY,
o0ocTpsieT 3a001eBaHUs IbIXaTeNIbHBIX MyTeil. PacTeHNs 0KOJIO TaKuX
NPEANPUATHIT OOBIYHO OBIBAIOT TYCTO YCESIHBI MEJIKUMHU HEKPOTUYECKHU-
MU TIATHAMH, 00Pa30BaBIIMXCS B MECTaX OCEJIaHUsI Kallelb CEPHOM KU-
cioTbl KucioTHbIE H0KIU BBI3BIBAIOT TSKEJIbIE MTOCIIEACTBUS. Y KE MIPU
pH MeHnee 5,5 nmpecHOBOIHBIE PHIOBI UyBCTBYIOT C€0sl yTHETEHHO, MEJI-
JIEHHEE pacTyT U pa3MHOXKarTcs, a npu pH Hike 4,5 BooOI1Ie HE pas-
MHOXkatoTcs. [anpHelimee ymenbiienne pH npuBoauT K rudenu puio,
3aT€M 36MHOBO/IHBIX, @ B KOHIIE KOHIIOB -- HACEKOMBIX U PACTCHUI: Op-
raHU3MbI HE TTPUCIIOCOOJIEHBI K KU3HH B KucioTax. K cuactsio, Bceoo-
11asi THOEb MPEOTBPAIAeTCs TOYBOM, KOTOpast HE TOJIBKO GUIBTPYET
yepes3 ce0sl T0KIEBYIO BOJlY, HO M XUMUYECKH OYUIIAET €€, 0OMEHUBAs
KaTuOHbI H+ Ha kaTUOHBI HAaTpUs U Kaiusi. KucmoTHbie JOXKIU BO3IEH-
CTBYIOT Y Ha MTOYBY, BbI3bIBAsl 3aKUCIICHUE €€, TOCKOJIbKY HOHOOOMEH-
Has ClOCOOHOCTh MOYBKI HE OecmpeiebHa. 3aKUCICHNE OTPUIIATEIBHO
BIIUSIET HA CTPYKTYPY, arpeEraTHOE COCTOSIHUE MTOYBBI, YTHETAET MOYBEH-
HYI0 MUKPO(DIJIOPY U pacTEHUs, BBI3bIBAECT UX r'M0Eb. DTO BPEIUT JIecaM,
CEIbCKOXO3SICTBEHHBIM KYJIbTYpPaM.

CeuHney B COCTaBE TBEPJIBIX YaCTHUIl (KM3-32 UCTOJIH30BAHUS ITUIIU-
POBAaHHBIX OEH3MHOB) MPUCYTCTBYET B BHUJIE€ COCIMHEHUN TajOre€HUI0B
CBUHIIA, KOTOpPhIE 00Opa3yrTCs MO CXOJHOMY MEXaHU3MY OOpa3OBaHUS
caxu. B Hacrosdiiee Bpemsi IpUMEHEHUE 3THIMPOBAHHOTIO OEH3MHA 3a-
MPEIIEHO 3aKOHOAATEIBLHO, YTO B MPUHITUIIE HMCKIIOYAET BO3MOXXHOCTH
MOSIBJICHUSI CBUHIIA B OTPA0OTaBIINX ra3ax.

OrnieHka BBIOPOCOB 3arpsI3HSIONIUX BEIIECTB aBTOTPAHCIIOPTHBIMU
CpeACTBaMU B aTMOC(EpHBIA BO3JyX MCHOJIB3YETCS MPU MPOBEICHUU
pacyeToB BBIOpOCA 3arps3HSIONIMX BEIIECTB aBTOMOOWIBHBIM TpaHC-
MOPTOM U pa3pabOTKEe MEPOIMPHUATHI M0 UX CHUKEHUIO Ha BCEX YPOBHSIX
MJIaHUPOBAaHUS. YUMTBIBaeTCS BBIOpoc okcuaa yriepoaa (CO), yrieso-
noponos (CHy), okcunos azora (B mepecuere NO,), TBEpABIX YaCTHIL
(C), cepuuctoro anruapuaa (SO,).

Metoivka OLIEHKH BBIOPOCOB 3arpsi3HSIIONIUX BEIIECTB JIETKOBBI-
MU, TPY30BBIMH aBTOMOOUJISIMA U aBTOOyCaMU OCHOBaHa Ha pe3yJbTaTax
TUTOBBIX UCHBITAHUN MO MOKA3aTEIsIM TOKCUYHOCTH M TOIUIMBHOU 3KO-



HOMMYHOCTH, CKOPPEKTUPOBAHHBIX C YUETOM KOHCTPYKIHMH aBTOTpAHC-
nopTHbIX cpenicTB (ATC) u yciioBuii UX dKCILTyaTalyH.

3adaua: PaccuntaTh BBIOPOCHI TOKCUYHBIX KOMIIOHEHTOB C OTpa-
OOTaBIIMMH Ta3aMM JIBUTATENSIMH aBTOTPAHCIOPTA, MPUHAICKAIIETO
ATIL.

Ucxoonvie oanunvie: B ATII, pacronok€HHOM B ropojie C Hacele-
Huem 800 Toic. yen., umeercs 50 aBromoounei-rakcu 1'A3-2410 (pabdo-
quii 00beM auratens 2,5 1), 30 aBromoounei 31JI-130 (rpy3onoabem-
HOCTh 6 T, ABurarenab OeH3uMHOBBIN), 40 aBTOMOOMIEH KamA3 5320
(rpy3omoabeMHOCTh 9 T, AIBUraTelb AU3EIbHBIN), 25 MapIIpyTHBIX TO-
poackux aBToOycoB JIMA3 (rabaputHas anuHa 11 M, 1BUTaTEIh TU3EITb-
HbIi). [IpoOer JerkoBbIX aBTOMOOWJIEH OCYIIECTBISETCS B TOPOJCKUX
ycioBusax. [laHHbIe 0 pacmpeneneHuu mpodera rpy30BbIX aBTOMOOMIIEH
B TOPOJICKUX W 3arOpOJIHBIX YCIOBHUSAX OTCYTCTBYIOT. OOmmii npobder
Ka)kJI0ro JIErkoBoro aBromoomns Li; = 40 TeIC. KM, Irpy3oBoro Lys = 35
ThIC. KM, aBTOOyca Lims = 50 ThIC. KM. BpenHsie BemiecTBa, pacueT BbI-
Opoca KOTOPBIX HEOOXOUMO TPOU3BECTH, YKa3aHbl HUXKE!

BapuanTtel pacyera

Bapwuant 1 2 3 4

BpenHoe BenecTBo CO CH, NO, SO,

Vkazanusa k pacuemy

PacueTt BLIOPOCOB BPEIHBIX BEIIECTB JISTKOBLIMA aBTOMOOUISIMHU

MaccoBbiil BEIOPOC 3arpsi3HSAIONIMX BEIIECTB JETKOBBIMU ~ aBTOMO-
OWISIMUA C OMpEACICHHBIM 00BbEMOM JBUTATENS TIPU ABWKCHUHU TIO TEP-
PUTOPUM HACETIEHHBIX MyHKTOB M1y (T) paccunThIBacTCA 110 POPMYyJIE

Mly = My; 'I—1j K '10_6,

re Myjj - TPOOETOBBIA BEIOPOC 1-I'0 3arPA3HSAIOIIETO BEHIECTBA JIETKOBBIM
aBTOMOOWJIEM C JIBUTATEJIEM J-TO pabouero oobema, r/km (Tadi.2);
L1j - cyMMapHBIi TpoOET JIETKOBBIX AaBTOMOOMJIEH ¢ JBUTATEIISAMH j-
ro pabodero oobemMa o TEPPUTOPUM HACEICHHBIX MYHKTOB, KM; K
- KO3 PUIIMEHT, YUUTHIBAIOIINN W3MEHEHHE BBIOPOCOB 3arps3HSIO-
IIMX BEIIECTB MPHU JBIKCHUHU 0 TEPPUTOPUM HACEICHHBIX MYyHK-
TOB (Ta011.3).




PacdeT BEIOPOCOB BPEAHBIX BEIIECTB I'PY30BBIMU aBTOMOOHIISIMU

MaccoBslil BEIOPOC 3arpsI3HSIONIMX BEIIECTB IPY30BBIMH aBTOMOOU-
JIMH € OIPEICIICHHON T'Py30IMOABEMHOCTBIO M THUIIOM ABHUTATEIIS IIPH
JIBIDKCHUN TI0 TEPPUTOPHUU HACEIICHHBIX MYHKTOB Mijks (T) paccUMThIBA-
eTcs o hopMmyJie

Mliks = My - les ) Kris ) Knis '10_6,

A€ Myjks - TPOOETOBBINM BHIOPOC 1-T'0 3aTrpsI3HSAIONIETO BEIIECTBAa I'PY30BbIMU
aBTOMOOWIIIMU k-0M TPy30MOJbEMHOCTH C JBHUTAaTEIEM S-TO THIIA,
r/km (Tadm.4);

Liks - CcyMMapHBIi TpoOer 1Mo TEPPUTOPHHN HACETICHHBIX ITyHKTOB IPY-

30BBIX aBTOMOOWJEH Kk-0il Tpy30MOABEMHOCTH C JIBUTATEISIMU S-TO

THIA , KM;

Kris - KO9(phUIIUEHT, YIUTHIBAIOIIUNA HU3MEHEHHE BBIOPOCOB 3arps3-

HSIOIIMX BEIISCTB MPHU JIBIKCHUH 110 TEPPUTOPUHU HACETICHHBIX MyHK-

TOB (Tab1.5);

Knis - kK03 PUIIUEHT, yYUTHIBAIOMIMN HU3MEHEHHUE MPOOETOBOTO BHI-

Opoca OT YpOBHS HCIOJB30BaHMS TPY30MOJIBEMHOCTH M Mpodera

(Ta6:m1.6, Tabm1.7).

MaccoBblif BHIOPOC 3arpsI3HSIONIMX BEHIECTB I'PY30BBIMM aBTOMOOM-
JSIMH C OTPEJICNICHHOW T'py30MOABEMHOCTHIO U THUIIOM JIBUTATEsl TIPHU
IBMKCHUY BHE HACEJICHHBIX ITYHKTOB PACCUYMUTHIBACTCS 110 (hOopMyJie

My = My - Ly - Ko 107 ;

/1€ Myijks - MPOOETOBBIN BEIOPOC 1-TO 3arpsA3HSIONIETO BEIIECTBA TPY30BBIMU
aBTOMOOMISIMU k-0 Tpy30MOBEMHOCTH C JIBUTaTelIeM S-I'O THIIA,
r/kM (Tabm.8);

Loks - CyMMapHbIii poOer BHE TEPPUTOPUM HACEICHHBIX MMYHKTOB I'PY-

30BBIX aBTOMOOMJEH Kk-0il Tpy30MOABEMHOCTH C JIBUTATEISIMU S-TO

THOA , KM;

Knis - kK03 PUIMEHT, yUUTHIBAIOMIMNA HU3MEHEHHUE MPOOETOBOTO BbI-

Opoca OT YypOBHS HCIOJB30BAaHMS TPY30MOIBEMHOCTH W TIpolera

(Tabi1.6, Tabn.7).

“IIpy OTCYTCTBMM JaHHBIX O PACIPENEICHHH IpoOera rpy30BbIX aBTOMOOM-
Jiell B TOPOJCKHUX U 3aTOPOJIHBIX YCIOBUSX U HAJMYHMH JaHHBIX 00 o0mieM nmpobere
aBromobomisa Ly mpober Ly u Ly ompenensiercs mo dopmynam L= 0,9 Ly;
Lgksz 0,1 I—ks-



CyMMapHbIii MacCOBBI BBIOPOC 1-TO 3arpsA3HSAIONIECTO BEIIECTBA Ipy-
30BBIMH aBTOMOOUIISIMU M, (T) onpeaensercs no Gpopmyiie

M;i=2 (Myiks + Maiks) Kiis

rae Kis - KO3(pGUIUEHT, YIUTHIBAIOIIUN BIMSHAE TEXHHUYECKOTO CO-
CTOSIHUSI aBTOMOOMJIE Ha MacCOBBIM BBIOPOC 1-TO 3arps3HSIONIETO Be-
I[SCTBA JJIS S-TO THIIA JBUTATEIIA.

Jl71s1 Tpy30BBIX aBTOMOOUJIEH ¢ OEH3WHOBBIMM 1 Ta30BBIMH JBUTATE-
namu - Kyo,= 2,0; Ki,= 1,83; Kino= 1,0; Ki5o= 1,15; Kipp= 1,15; nn4 as-
TOMOOWJICH ¢ nu3eiabHbIMH nBurareiasmu - K,.,= 1,6; K,.,= 2,1, Kino=
1,0; Kiso=1,9; Kipph=1,15.

[Ipy oTCYyTCTBHHM JAaHHBIX O pacHpeAcICHUN MpoOera rpy30BbIX aB-
TOMOOWJICH B TOPOJCKHX M 3arOPOJIHBIX YCIOBHSAX W HAJIMYWW JTaHHBIX
00 obmem mpobere aBToMoOmIs Ly mpoder Ly 1 Ly ompenensieTcs mo
(I)OpMYJIaM les O 9- LkSi L2ks O 1- Lks

PacueT BLIOPOCOB BPEJIHBIX BEIIECTB aBTOOYCAMH

MaccoBslii BBIOPOC 3arpsi3HSIONIMX BEIIECTB MapIIPYTHBIMH TO-
POJCKHMMH aBTOOyCaMu ONPEEICHHOTO Kilacca C ONPEACICHHBIM TUIIOM
JBUTATEJSI IPU JBWKCHUU TIO TEPPUTOPUU HACETEHHBIX MYHKTOB Myjns
(T) pacchTLIBaeTc;I o ¢popmyiie

_K mllms les K KhIS 10_6

rae K, - KooQpQUIUEHT, yYUTHIBAIOIME U3MEHEHHS BIOPOCOB 3arpsI3HSAIO-
IIMX BELIECTB MPHU JBM>KEHUU MAPLIPYTHBIX TOPOJACKUX aBTOOYCOB 10
TeppuTopun HaceneHHbIX IyHKTOB (1A CO, CiH,, NO, = 1,4; mna
SO,=1,1);
Myims - TPOOETOBBIN BHIOPOC 1-TO 3arps3HSAIONIETO BEIIECTBAa aBTOOYycCa-
MM m - T'0 KJIacca ¢ JIBUraTesieM s-ro Tumna, I/km (Ta6:1.9);

Lims - CyMMapHbIii mpoOer mo TeppUTOPUM HACEICHHBIX ITYHKTOB
MapHIpyTHBIX TOPOJICKUX aBTOOYCOB M - I'0 KJIacca C ABUTATEIEM S-TO
THUIIA, KM;

Kris - K03QpuumeHT, yuuThIBaIOMINN W3MEHEHUE BBIOPOCOB 3arpsis-
HSIOIIMX BELIECTB MPU JBHKEHUU IO TEPPUTOPUHU HACEIEHHBIX MyHK-
TOB (Ta011.5);

1|ms



Khis

- KO3((PULIMEHT, YYUTHIBAIOIINN H3MEHEHHE IPOOEroBOr0 BHI-

Opoca OT ypOBHS HCIOJIb30BaHUS TPY30MOJIBEMHOCTH W mpoldera

(Ta6i.10).

[To manHbBIM pacueToB 3amnoiHseTcs Tada.11 u nenaercs BRIBOA O TOM,
KaKo€ TPAHCIIOPTHOE CPEACTBO BHOCUT HAMOOJBIIUN BKJIAJ B 3arps3HEHUE
BO3/IyIITHOM CPEJIbI 110 ITAHHOMY UHTPEIUCHTY.

Tab6muma 2

[TIpoGeroBbie BEIOPOCHI 3arPA3HSIONINX BEIIECTB JISTKOBEIMA aBTOMOOH-
JISIMU TI0 TEPPUTOPHUM HACEJIICHHBIX ITYHKTOB

PaGounii 06bem [TpoOeroBslii BBIOpOC Myjj, I/KM
JIBUTATEIS, JT coO C.H, NO, 30,
Menee 1,3 11,4 2,1 1,3 0,052
1,3-1,8 13 2,6 1,5 0,076
1.8-3,5 14 2,8 2,7 0,096
Tabnuua 3

3HauyeHUs Kri B 3aBUCUMOCTH OT THIIA HACCIICHHOT'O ITYHKTAa

Twun HaceneHHBIX

IIYHKTOB, YHCJIO KUTEIEH

3nauenus K

CO CH, NO, SO,

["opox, 6omee 1 MutH. Yer. 1,0 1,0 1,0 1,25
I'opon,100 TeIC.- 1 MyIH. Yed. 0,87 0,92 0,94 1,15
I'opog, 30 - 100 TeIC. yemn. 0,7 0,79 0,81 1,05
IIpoune HaceeHHbIE MYHKThI 0,41 0,59 0,6 1,00




Tab6muma 4

[IpoGeroBbie BEIOPOCHI 3arpsI3HSIONIUX BEIIECTB MPU ABUKEHUN
I'PY30BbIX aBTOMOOUJICH 10 TEPPUTOPUHN HACCICHHBIX TYHKTOB

['py3010,1beMHOCTh Tun [Tpo6eroBewIit BELIOPOC Myjks, I/KM

aBTOMOOMIISA, T JIBUTATES CO C,H, NO, SO,

0,5-2,0 b 22 3,4 2,6 0,13

2,0-5,0 b 52,6 4,7 51 0,16

r 26,8 2,7 51 0,14

)| 2,8 1,1 8,2 0,96

50-8,0 b 73,2 55 9,2 0,19

r 37,4 4.4 9,2 0,17

| 3,2 1,3 11,4 1,03

8,0 -16,0 b 97,8 8,2 10,0 0,26

i 3,9 1,6 13,4 1,28

6onee 16,0 | 4,5 1,8 16,4 1,47
Tabnuua 5

3HaueHue Kris B 3aBUCUMOCTH OT THITIA HACCJIICHHBIX ITYHKTOB

Tun HaceICHHBIX TyHKTOB, 3uauenue Ky

YHCIIO KUTENEH CcO C,H, NO, SO,
B.I' I B,I' I B, T I b, 1, T

I'opon, 6osiee 1 mutH. gen. 1,0 1,0 1,0 1,0 1,0 1,0 1,25
I'opo, 100 TeiC.-1 MITH. 4. 0,89 | 095|085 | 093 | 0,79 | 0,92 1,15
I'opoga, 30-100 TeIC. Yer. 0,74 | 0,83 | 0,7 0,8 | 0,69 | 0,82 1,05
ITpounie Haces. MyHKThI 058 | 0,64 | 05 0,6 0,6 0,7 1,0
Tabawn1a 6

3nauenus K,js 1151 Tpy30BBIX aBTOMOOUIIEH ¢ OCH3MHOBBIMHU
1 Ta30BbIMH ABUTATCISIMU

3arpsz- Koaddumuent nc- 3naueHusa Kyjs B 3aBUCUMOCTH OT K03 HITH-

HSIOIIEE | TOJIb30BAHUS IPY30- €HTa UCIOJIb30BaHuA npobera, [3

BCILIECTBO MOABEMHOCTH, Y 0,5 0,6 0,7 1,0

1 2 3 4 5 6

<0,2 0,53 0,54 0,55 0,58

CO 0,2-04 0,58 0,61 0,63 0,70

0,4-0,6 0,63 0,67 0,70 0,80

0,6-0,8 0,63 0,73 0,77 0,90

0,8-1,0 0,73 0,79 0,84 1,00




POI0JKEHHE TaOJIHITBI 6

1 2 3 4 5 6

<0,2 0,81 0,81 0,82 0,84

CiHy 0,2-0,4 0,83 0,83 0,85 0,88
0,4-0,6 0,85 0,86 0,88 0,92

0,6-0,8 0,87 0,88 0,91 0,96

0,8-1,0 0,89 0,91 0,94 1,00

<0,2 0,5 0,51 0,52 0,56

NO; 0,2-04 0,56 0,58 0,60 0,67
0,4-0,6 0,61 0,64 0,68 0,78

0,6-0,8 0,67 0,71 0,76 0,89

0,8-1,0 0,72 0,78 0,83 1,00

<0,2 1,03 1,03 1,04 1,05

SO, 0,2-0,4 1,08 1,10 1,11 1,16
0,4-0,6 1,14 1,16 1,19 1,27

0,6-0,8 1,19 1,23 1,27 1,38

0,8-1,0 1,24 1,29 1,34 1,49

[Ipumeuanue k Tabnuie 6.

[Tpu oTCyTCTBUM JAaHHBIX O (PAKTUYECKUX 3HAUYECHUSX Y, 3 mMpUHHUMaeTcs Y =
0,6-08;=0,5.

Tab6muma 7

3nauenus Kyjs 1151 Tpy30BBIX aBTOMOOUIIEHN C JU3EJIEM

3arpsz- Koaddumment nc- | 3nadenus Kpjs B 3aBUCUMOCTH OT KO3 hUIiu-

HAIOUIEE | MOJIb30BAHUS IPY30- €HTa HUCMOJIb30BaHus pobera, 3

BEIIIECTBO OABEMHOCTH, Y 0,5 0,6 0,7 1,0

<0,2 0,52 0,53 0,54 0,57

CO 0,2-0,4 0,57 0,60 0,62 0,68

0,4-0,6 0,63 0,66 0,69 0,78

0,6-0,8 0,68 0,72 0,77 0,89

0,8-1,0 0,73 0,79 0,84 1,00

<0,2 0,64 0,65 0,66 0,68

CiH, 0,2-0,4 0,68 0,70 0,71 0,76

0,4-0,6 0,72 0,74 0,76 0,84

0,6-0,8 0,76 0,79 0,82 0,92

0,8-1,0 0,80 0,84 0,88 1,00

<0,2 0,75 0,76 0,76 0,77

NO, 0,2-04 0,77 0,78 0,79 0,81

0,4-0,6 0,80 0,82 0,83 0,87

0,6-0,8 0,82 0,84 0,87 0,93

0,8-1,0 0,86 0,89 0,92 1,00




POJIOJIKEHHUE TaOJIUIIBI 7

1 2 3 | 4 5 6
<0,2 1,03 1,04 1,04 1,06
SO, 0,2-0,4 1,09 1,10 1,12 1,18
0,4-06 1,15 1,18 1,20 1,29
0,6-08 1,20 1,25 1,29 1,41
0,8-1,0 1,26 1,32 1,37 1,53

[Tpumeuanue k Tabnauiie 7.

[Ipu oTcyTCcTBUM NaHHBIX O (PAKTHUYECKUX 3HAYEHUAX Y, B TpUHUMAETCS | =

0,6-08;3=0,5.

Tabnuua 8

HpO6€FOBBI€ BBI6pOCBI 3arpsA3HAOIUX BCUICCTB I'PY30BbIMHA
aBTOMOOMIISIMU IMpHU IBMKCHUHW BHC HACCIICHHLIX ITYHKTOB

['py30onoipeMHOCTD Tun [TpoOeroBeIil BBLIOPOC Myys, T/KM

aBTOMOOMIISA, T JIBUTATEIIS CO C,H, NO, SO,

05-2,0 b 15,2 1,9 2,1 0,13

2,0-5,0 b 26,3 2,6 4,1 0,16

r 13,1 1.5 4,1 0,14

i 2,5 0,8 6,9 0,96

50-8,0 b 40,8 4,1 8,0 0,19

r 20,2 2,4 8,0 0,17

)| 2,6 1,2 9,10 1,03

8,0 -16,0 b 50,5 4,5 8,9 0,26

)| 3,2 1,4 10,7 1,28

oonee 16,0 I 3,6 1,5 13,1 1,47
Tabmuua 9

[TpoGeroBbie BEIOPOCHI 3arPsI3HAIONIMX BEIIECTB MPU IBUKECHUU
aBTOOYCOB T10 TEPPUTOPHHU HACEICHHBIX ITyHKTOB

Krnacc aBToOyca Tun [TpoGeroBsIit BEIOPOC Myjms, I/KM

(L - rabapuTHas yIMHA, M) | JBUTA- co C.H, NO, 50,
TEJIs

Mausnii 6,0 <L <7.5 b 44,0 3,4 6,1 0,18

Cpeanuii 7,5<L <9,5 b 67,1 50 9,9 0,25

yi| 4,5 1,4 9,1 0,9

Bonwmoi 10,5 <L <12 b 104,0 7,7 10,4 0,32

Jil| 4,9 1,6 10,0 1,23

Oco000 6ompImoit L > 12 I 5,0 1,6 11,0 1,65




Tabmnuia 10

3HaYCHUS Khis B 3aBUCUMOCTH OT BHUJIA IICPCBO30K WU THUIIA ABUT'ATCJIA

Bun nepeBo3ok Tun 3nauenus K
JIBUTATEIIS CO CiH, NO, SO,
["opojckue u mpuUropoIHbIe b 0,9 0,96 0,89 1,3
yi| 0,89 0,92 0,93 1,3
MexTyropoHbie U TYpPHUCT- b 0,7 0,88 0,67 1,1
CKHE yi| 0,68 0,76 0,81 1,1
Taobmuma 11
BapuanTt No
Bpennoe HcrouHuk 3arpsisHEHUS Htoro
BEIECTBO I'A3-2410 3MJI-130 KamA3 5320 JInA3
CO
CxHy
NO,
SO,

CnenaiiTe BBIBOJIbI O TOM, KaKH€ BUJIbl TOKCUUECKUX BEIIECTB IMpe-
oOnagaroT B OI' OEH3UHOBBIX U TU3EJILHBIX JIBUTATEIIEH.

3aK/JII04YeHue.

DKoJIoru4ecKkre npoodieMbl aBBTOMOOMIBHOTO TPAHCIIOPTA B CO-
BPEMEHHOM MHpe Hen30exHbl. HO UX MOYKHO pemuTh, €ciii JelCTBO-
BaTh KOMIUIEKCHO U II100aJIbHO. PaccMOTpUM OCHOBHBIE ITyTH PEIICHUS
po0JieM, CBA3aHHBIX C AKCIUTyaTallied aBTOMOOUIIEH:

1. YToObI COKpAaTUTh BEIOPOCHI BBIXJIOMTHBIX Ta30B, HETATUBHO

BIUSIONIMX HA OKPYXKAIOIIYIO CPEY, CIECYET UCTIOIb30BATh
KaueCTBEHHOE OUHUIIEHHOE TOIUIMBO. 3a4aCTYI0 MOMBITKH C3-
KOHOMWTH MIPUBOJIST K MOKYNKE OCH3MHA, COJIEPHKAIIETO
OTIaCHBIC COSTMHECHMUSI.

2. Pa3zpaboTka mpUHITUTTHATILHO HOBBIX THUIIOB JIBUTATEJICH aB-

3.

TOMOOMJIBHOT'O TPAHCIIOPTA, UCIIOJIb30BAaHHUE aJIbTCPHATHB-
HBIX UCTOYHUKOB dHEpruu. Tak, B Mpogake CTallu MOSBIATh-
Csl QJIEKTPOMOOUITM U THOPHU/IBI, pabOoTalolMe Ha AJIEKTpUYe-
cTtBe. M XOTS moKa TaKuxX MOJICJIE HEMHOT'O, BO3MOXKHO, B
OyIyIieM OHU CTaHYT 0oJjiee MOMYJISIPHBIMHU.

CoOmroeHue mpaBui SKCILTyaTallud aBToMo0ouist. BaxkHo
BOBpEMS YCTPaHATh HEMOJIaAKU, 00€CTICYUTh TOCTOSHHOE U
KOMILJIEKCHOE OOCTyKUBaHUE, HE TIPEBBIMIATH IOMTyCTUMBIC



Harpy3Ku, NPpUACP)KUBATHCS KACAIOIIUXCS YIIPABICHUS PEKO-
MEHIAINH.

. DKoJIornueckas 00CTaHOBKA HaBEPHSKA YIYUIIUTCS, €CIIU

pa3paboTaTh M UCIIOIB30BATh OYNCTHOE U PUILTPYIOIIEE
000py1I0BaHKE, KOTOPOE COKPATUT 00BEMBI BPETHBIX COSTH-
HEHWM, BBIICIISIEMBIX aBTOMOOUIIBHBIM TPAHCTIOPTOM.

5. PekoHCTpyKIIUs ABUTATEIsl aBTOMOOUIIS C 1EJIbIO TTOBBIIIIE-

Hus KIIJI u cokpatennst 00bEMOB pacxoayeMoro TOIJIUBA.

6. Mcnonb3oBaHue Ipyrux BUAOB TPAHCIIOPTA, HAIIPUMED,

TPOJIJICHOYCOB U TpaMBaeB.

HCO6XOI[I/IMO HCITIOJIB30BATb aBTOTPAHCIIOPT PAIMOHAJIBHO U CO-
KpalaTh €ro HCraTUBHOC BJIMSAHUC HAa OKPYKAIOIIYIO CPCAY.

1.

KoHTpoJibHBIE BOIIPOCHI

. JlaliTe XapakTepuUCTUKy OCHOBHBIM BPEJHBIM BEIIECTBAM, CO-

JeprKaluMcs B OTpabOTaBIIMX Ta3aX aBTOMOOMJIEH.

. Mexaam3mpl oOpa3oBaHMsl HanbOojee OIMACHBIX IS OKpPY-

KAOWIEH Cpeabl BPEIHBIX BELIECTB coaepxkammxcsi B O
ATC.

. CDaKTOpBI, BIIMAKOIINEC Ha KOJIMNYECTBO O6p213y}0H_IHXCH TOK-

cudHbIX KOMIIOHEHTOB B OI" ATC.

. Kimaccudukanus u mHBeHTapu3anus BbIOPOCOB.

Cnucok ucnoJb30BaHHbIX HCTOYHHKOB

Jlykanun, B.H. IIpoMbllneHHO-TpaHCIIOPTHAS — 3KOJIOTHUs

[Texct]: yueO. mus By3oB / B.H. Jlykanun, FO.B. Tpobumenko. — M.:
Bricmias mikona, 2001. — 273 c. bubauorp.: c. 264-266.
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Teepaoe H KHAK(OE TOILIHBO

Lleas 3anamun: W3yants MatepuantHble Ganaucel BEMIECTB NIPH
CHUTaHUH TBEPAOTO W JKUAKOTQ TOILTKEA.

Oduyue noroxncerius

OpraHHWYeck¥M TOIUIHBOM  Ha3blBAlOT TOPIOYME - BEHISCTBa,
CTocoOHLIE AKTHBHO BCTYMATh B PEAKUMI0 € KHCIOPOAOM H
ofnagarolide 2HAYMTENLHEIM  YIOCHbHEIM  TEIUIOBBIICICHHEM (Ha
eRHHMIY MaccH Wi ofbema). OOpazoBaHHe OPraHHYECKOTO TOILIHBA
ABJIACTCA PE3YNLTATOM TENOBOTO, MCXaHHYECKOTO B OHOIOTHUECKOTrO
BO3HCHCTBHS B TCUEHHE MHOIHX CTONETHI Ha GCTAHKM PacTHTENBHOIO U
HMBOTHOTO MHPA, OTKIAALIBAIOIIMECE BO BCEX TEOJOTHYECKHX
dbopmanuax. Bc€ 310 TOMHBO HMEET YriepogHYI0 OCHOBY, H SHEPTii
BBICBODOXKAAETCS M3 HETO, IMABHBIM 06pasoM, B npouecce o6pa3opaHus
JROKCHAA YrIepoa.

K sHepreTHueckum BHI{aM TOILIMB OTHOCATCH TAKHE, KOTOpPHIE
SKOHOMHYECKY 1e/1eco00pazHo HCIOIb30BATh N5 NOIydeHHs DOMBLIHX
KONHYECTB TEMIOTHL. 3amackl WX JIOIKHB ObiTh OFPOMHEL H
OTHOCHTEJBHO JIETKO JOCTYNHE] A MacCOBOTO MCHONE30BanHs. Kpome
TOTO, OHU HE JOMKHEBL ABAATLCS LIEHHBIM ChIPLEM UL APYrUX orpacnei
IPOMBILLTEHHOCTH. B xauecrse IHEPTETHUECKUX  TOIUTMB
JICKTpOCTAHUHH Haubonblilee 3HAYEHHE HMEHOT: TBEPACE — KaMEHHbIe
H Oyphble, YIJIH H OTXOAbl uX nepepaloTKH, AHTPAUKT H NOJYAHTPALUT;
KHIKOe — MasyT, rasopoe — TpHpoaHBI ras. B MeHbiieil mepe
HCMONb3YIOTCA TOpd H roplouHe chnanupl, crabunusuposaHHal HePTE U
ropio4He 1a3pl MPOMEILIEHHOCTH {JAOMEHHEIH, KOKCOBHIH), XOT# B
OTAENBHEIX palioHaX CTpaHbl OHM COCTABJAIOT 3AMETHYIO 4acTh TOII-
auBHOro 6ananca. _

Vi3 ofmere notpe0neHHWs OpraHM4YECcKOTO TONJMBA B Hawei
cTpane okono 40% npUxomUTCa Ha JOJIO 3HEPTETHKH. B TONNMBHOM
BanmaHce TeMmmOBBIX 3MCKTPOCTAHLHA NPEHMYILECTBO MMEIOT YIUIM,
MasyT u IpMpoansli ras, Jons ckuraemoro yrias Ha TOC pospacraeT 3a
CYET HCIOAb30BAHMA YronbHbIX MecTopoxaennidl Cubupu. IlpumMepuo
Ha TakoM Xe YPORHE HAXOAHTCA MCIONL30BAHUE MAa3yTa M MPHPOIHOI0
rasa. Ha ocTanbHele BHABI TBEpHOTO TOMIHBA — TOpd, ClIAHLLI
[IPUXOAUTCA BCEro 6—7%  ofuero pacxona TOMITHBA
ONIEKTPOCTAHIMAMH. Y CKOPEHHOE DASBUTHE TIORYHHT noGeiya yried B
HOBBIX MECTOPOX/ICHHASX onee ASLIeBbIM CIOCOO0M — OTKPBITBIM.
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Bce uckomaeMple — TBEPABIC TOILIHBA H HG(IJTB MOAYYRIIHCE B
mpouecce ANHTENBHOTO Ipeo0pa3oBaHMs HCXOAHOH pacTHTENBHOH
MAacchl M OTMEPINMX JKHBOTHBIX OpPraHM3MOB MO CIOEM 3¢MIH HIH
BOJBl, OPHYEM 3TOT IPOLECC NMPOTEKad ¢ pPasTHYHOH CKOPOCTBIO B
HANpaB/JCHUH MOCTENEHHOTO 00y IepOXKMBAHNA (YrIeQUKAUKE) TOTIIH-
Ba, T. €. TMOBBILEHMA B HEM COAECPKAaHHA Yriepola W YMEHbLICHHS
KOJIHUECTBA KHCJIOpOAa M BoAcpoja. B mpHpoje CYLIECTBYIOT
pasnu4Hele BHABI TBEPIOTO TOIUMBA, OTIHHAIOIMECS PasHOOOPAsHEIMY
COCTaBOM M CBOHCTBaMU. TBeproe TOMIMBO B OCHOBHOM O0pasyeTcs u3
BBICOKOOPIaHH30BAHHBIX PACTEHHH — JPEBECHHB], TUCTHEB, XBOH H T.
n. OTMepiMe yacTH BHICOKOOPT2HH3OBAHHBIX PACTEHMIl paspylIarTCs
TpHOKAMH IIpU CBOOOMHOM JOCTYIE BO3AYXA W IPEBpaIlaloTcs B TOpd
— PBIXOYK, pacCILIBIBYATYI0 Maccy TMeperHos, Tak Ha3bIBAEMBIX
TYMHHOBBIX KMCIOT. CkoluieHHe Topda nepexonu? B Gypyw Mmaccy, a
3aTeM B Oypeill yromn. B panbmeifmem nop Bo3geiicTBHEM BHICOKOro

AABJIEHW W MOBLILIEHHOH TeMmeparypsl Oypeie Yran NOABCpraiorcs:

MIOCNEAYIONINM TIPCRPAIIEHHAM, Nepexoisl B KAMECHHBIE YT, 4 3aTEM B-
aHTPALMNT. ) .

Toptouse clanupl - 3TO TOpHEIC mopossl, Ha 15-40% cocTospe
M3 TIPOAYKTOB DAa3NOXKEHHs BONOPOCIHER W JKMBBIX OPraHu3Mos. Eciu
sToro Beumiecrsa Oonee 40%, To roplouMi chnaWel yXe Ha3blBaeTCd -
CanponesuToM, MNH canponenesbiM yriem. O6pasoBanuckr CI2HIEBI B
03€pax M MPHMOPCKHX JaryHax (MEKOBOAHBIX 3aNHBaX, OTAENEHHEIX OT
Mops Iomocamu necka). Hepeako B HAX BCTpevaloTeA NpeBpallgHHbIE B
Yronib OCTaTKH BBICHIMX PACTEHU.

Cuipast HedTh ABNAETCA CMECHID OPraHMYECKMX COCHHHEHHH M
BKMOYAET B ceGa HebOomblIoe KOMMYECTBO IKMAKHX CEPHUCTBIX H
430THBIX COSAMHEHWH, napa¢uHoB u cMon. [Tocne M3BNEYEHUS NETKHX
(pakunii 1 Maces (GeH3HHa, JUIPOHHA, KEPOCHHA, 30§, CONAPOBOIO
MACHa) OCTAIOTCSA CHIbHOBA3KYE TOkeasle QPaKIHE — MasyT, KOTOPBIH
M. MCTIONB3YeTCs Kak 3HEPIeTUHECKOe KUAKoe TONMHBO. [lpH 3TOM
MHHCPANBHEIC [IPUMECH, BXOAAWINE B He(Th, KOHI.leHTpprIOTCH B
MasyTte.

Tonnuso B TOM BRIE, B KOTOPOM OHO ,.'106blTD BKNFOUaET B cebst
OpraHfueckyro smaccy M Oamnact. Opradmdeckofl Maccod TomnHBa
CUMTAIOT ‘TY HacTh, KOTOpas MPOM3OILIA M3 OPraHWvecKHX BEINECTE!
yrileposa, BOAOPOJa, KACAOPOAa M a30Ta; B GAMIACT BKAKOHAKT cepy, '

_ MHHEPANbHBIC TI]JI/IMGCP] —- 304y ¥ Blary Tonikea.



5

Teepaoe u xuaKOe TOIIMBO COCTOHT M3 yriepoaa C, sogopoza H,
Opranuuecko cephbl Sy M ropoucit xonueganHol ceprl Sy, kucnopoga O
W asora N, Haxonﬂmuxdﬂ B BHie CIOXHEIX coefuHenuil. Kpome
YKa3aHHBIX SJIEMEHTOB TBEPAOTO M KXWIKOTO TOIUIHBA, COCTABISIOUIAX
ZOPIOYYI0 MACCYy MORANEA, B COCTAB TOMITHBA BXOOMT elle Sannact —
BOJa M 3071a. .

Coctag pabouyeif Macchl TOMIHBA 3HAYMTENLHO 3ABHCHMT OF
BeIMYHHLL HannacTa, MO3TOMY valle BCErO NMPHBOAATCS AAHHLIE 1O
COCTaR Troprovedl Macchl TOMJHBA, KOTopasds Oonee craduibHa i
TOILAKMBA KaXI0ro RUAA M MecTopoikaeHus ( Tadm. 1).

Vraepon v BoAOPOA — CaMble HeHHBIE YaCTH TOIMBA.

¥Yriaepox comepkMTCA B 3HAMHTENIBHOM KOJHYECTBE B TOMJIMBE
Bcex BUAOB: IpeseciHe U Topde 50 — 58%, B 6yphix n KaMEHHBIX yrig
65-80%, B Tommx yrnax v autpauutax 90-95%; B cnaHuax 61 — 73%,
B Masyte 84—87%. Yem Gonplue yriaepoia B TOMIHBE, TeM GOJbIIE
TONAHBO BblIENAET TENIa TPH CTOPaHNH. .

Bonopoa sensetcs BTOpoii BaxkHel et 4acTh0 KaXA0r0 TOMIHEE.

B romumxBe BOAOpPON 4AaCTMYHO HAXOKHTCA B CBA3AHHOM.C KMCIIOPOAOM |

BUAE, COCTABNAS BHYTPEHHIIG BNAry TONAMBA, BCIEICTBHE UYEro
NOHHAAETCS TENNOBaf LEHHOCTL TenAMBa, Bomopoa urpaer Gonbinyro
pone B 00pasoBaHMW JETYYHX BEIIECTB, BHIAEAAOWMXCT MpPH
HarpeRaHuH TOTLTHBaA §e3 JOCTyNa Bo3nyxa. B cocTaR neTy4ux BOAOPOX
BXOANT B YHCTOM BWIE H B BHJE YIIECBOAOPOOHBIX W JIPYrHX
opragum¥eckux coeinnennil. ConepkaHue Bosopona B roproyeil macce
TBEPABIX H KHIKUX TOIIHB Konebnerca o1 2 a0 10%. MHoro rojopoaa
COMEPRMTCA B IPHPOJHOM Ta3e, MasyTe H TOpPHYHX ClaHUAdX, MEHbILe
BCErO B aHTPAIUTE.

Kucnopog cogepxkainmiics B TBEpAOM TONIMBE, ABIAETCA
bamnactom. He 6ynyuu Tenaco0pasyloliMM 3NEMEHTOM W CBI3BIBAS
"BOACPOL TOMIMBA, KHCAOPOA CHIKAET TENNOTY €ro CropaHus.
Copepxame kmciopona B OpraHM4eckod Macce TOMIHBA € €ro
BO3pacTOM CHHXKAETCA € 41% A ApesecHHsl 1o 2,2% ANA aHTpaumTa.

Asor Tarke sABnAeTcd OanmacTHOH WHEPTHOM cocTaBnsroLIeit
TBEPIOTO TOTNMBA, CHHXKAMOWEH NPOUSHTHOE - CONEPKAHHE B HEM
‘TOPIOYHX 5aeMeHTeB. IIpH cropaHud TOMMHEA a30T B OPOAYKTAX

Cropauusa COOEPAKUTCA KaAK B CBOGDI{HOM BUIC, TaK H B BUAE OKHCIOB -

azota NOx. Oxucnbl 430Ta OTHOCHTCA K BPEAHBIM COCTABIAIOWNM
NPOAYKTOB  CrOpaHMs, KONMYECTBO  KOTOPHIX  JOMDKHO  GbITh

JHMUTHPOBAHO.

Cepa comepxHTCAd B TBEpAOM TOIUIMBE B BMAE OPraHMYEcKHUX
coenuHennii W Komuenana, oOLeIMHAEMBIX B JeTyuylo cepy. Kpome
TOrO, cepa BXOAMT B COCTAB TOMNMBA B BMAE CEPHMCTLIX COJEH -
cynbdaro (HanpuMep, runca CaS0O;), He cnocoOHBIX TOPETH.
CynedaTHylo cepy NpUHATO OTHOCHTR K 301 TonnHBA. Bbicokoe
COJEPXAHHe Cephbl MPHBOAHT K CHILHOMY 3arpai3HEHHIO IPOAYKTOB

CrOpaHMs TONIMBA CEPHUCTHIM aHruapugoM  SO.. [lpn Hamuyuu

H30BITOMHOrO BO3AYXA MPOHCXOANT YacTHHHOe okucnenue SO, 1o SO
(coemunsastcs ¢ HyO, obpasyior H;SO0,). H,SO4 BHIZBIBaST Kopposuio
NOBSPXHOCTH HArpeBa, paspyllaeT MeTanl KOTENBHOro oQopyAoBaHMi,
nonafas B atMoctepy, BpeIHO ASHACTBYIOT HA KHBEIE OPTAHH3MEI M
pacTHTENbHOCTb. CepHUCTBIE Tashl, MPOHHKAS B pafouue MOMEMIEHHs,
MOryT BEI3BATh OTpaBlicHue oGcnyxuBaiomero mepconana. IToaTomy
cepa — KpaiHe HexenaTenbHbIH 31eMEHT IS TOIUBA. .

3ona TomsMBa mpencraBideT cobod  OannacTHYd  CMech
Pasmi¥HbLIX  MHHEPANbHBIX BEIIECTB, OCTAOIMXCS TOCHE TIONHOrO
CropaHus BCefi roprouedl wacrTd Tonnuea. 3074 TOINMBA BIHSET Ha
KAYECTBO CrOpaHWs TOIUIMBA OTpHLATEeRBHO. 3Jona oOpasyercd |3

- MUHEDANBHBIX BCUICCTB, COUACPKALMXCA B PACTCHHAX, 3aHOCHTCA C

3eMiIel U NEeCKOM B Meproj macToo0pazoBaHid 4 NI0RaAaeT B TOINTHBO
BO BPEMSA €ro JOOBIYH, XpaneHHs HIH TPAHCTIOPTHPOBKH.

Bnara tomnMBa CKIAZBIBACTCA U3 BHEIIHeH, WIH MeXaHMUYECKOH,
BbI3BAHHOH [OBEPXHOCTHBEIM  YBNAXKHEHHEM KYCKOB TONNHMBA H
3aNQ.;THEHHEM BIArOH NOP U KANWINAPOB, H PABHOBECHOH, Ha3bIBAEMOH
CHIPOCKONKYeckol, KOTOpad YCTAHABNMBAETCA B MaTepHane IIpH
JNHTETBHOM CONPRKOCHOBEHHHM C OKPYKaOLIHM BO3JYXOM.

Kokc npoussoaurcs 3 xameHHOro M Oyporo yris u yrcmmmx
cmeceil B 0cOGBIX Nedax nmpu Temmeparype npuGmmsutensho 1200°C,
OpM KOTOpoH mpoMcexoauT wx jerazauud. Jlerasauuell HaznlBaetcs
Mpouecc ylaneHus . rasoco0pasHbIX  KOMITOHEHTOB W3  TBEpPABIX
MaTEpUanoB B repMeTHUHBIX HArpeBaTe/IbHEIX KaMepax. '

KamenHsIf yronb, OpukeTst 6yporo yris, Koxc ¥ IpeBECHBHA TOlb -
NpenCTaBlsHoT COOOH  OuMleHHOe Teepace TomnmBo.  bpukersl

| H3TOTABNMBAIOTCA M3 pa3apobAeHHOro U BEICYIIEHHOT'O KAMSHHOIO HIH

Oyporoe yrms B CHOeNHANBEHBIX npeccax. BpukeThl MOIyT HMEThH
pasnuyHLle qmpmm
OCHOBHBIMH KOMMOHEHTAMH, BblﬁpacmBaemmmn B amoccbepy
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OpH CHKHATAHWH pa3indHHX BHIOB TOMJIHBA B 3HEPrOyCTAHOBKAX,
ABNSIOTCA JAMOKCHL yraepoaa CO, u poxauoidt map H;O. Opnako B
armocdepy BHIOpACEIBAIOTCS M APYrHe BpPEAHbIC BEIIECTBA: MPOLYKTHI
HETMONHOTO CrOpaHNsA TOILTHBA - OKCHJ, YTJIepola, caxka, YIIeBOAOPOIkI,
B TOM 4Mclie KaHueporeHuwiii Gens(a)mupen C,0H,,, wecropesume
YACTHIBl TBEPJOrO TOILIHBA, 307a M NPOYHE MEeXaHU4ECKHS TpHMECH;
OKCHIIEL cephl SO, 1 8O;, azota u ¢sunua PbO.,

Ilpu cxurasww TBepmoroe Tomwmuea ofpasyerca  Gonabwoe
KONHYECTBO 30MBI U JAHOKCHIA Cephl. Tax, HaNpHUMED, NOIMOCKOBHBIE
YTJId HMET B CBOeM cocTaBe 2,5-6,0% cepet u no 30-50% 30mbL
JpIMOBEE rassl, oDpazyliomyecs NpH COKWFaHAH MAa3syTa, colepkar
OKCHABL a30Ta, COSHHEHHSA BaHAJgWd W HaTpusA, rascobpasuple H
TBEPIBIE TPONYKTEI HEMNOMHOro cropadus. LlepeBof YCTaHOBOK Ha
MHAKOE TOMNWBO CYIICCTBEHHO YMEHBINAET 30N1000pa3oBaHHE, HO
| DpakTHYeCKM He yMeHpliaeT BHGpocs! SOp, Tak KAk  MasyThi,
npUMenseMble B KA9eCTRE TOILTHBA, COJIEPKAT cepy B KOAMYECTBE A0 3-
4,5% wn Oonee. Tlpu cKUranv¥ BPAPOAHOrO rasza (HEOYHILUEHHOTO) B
ABIMOBEIX Ta3ax 00pasyloTCA AMOKCHA cepbl H OKCHABI asota. CrenyeT
OTMETHTE, YTO HAHOONBIIEE KOMMYECTBO OKCHIOB a30Ta 06pa3ye1cs npu
CHKUTAHWM ¥KUIKOTO TOMIHBA.

CoBpeMeHHas TemIoMEKTPOCTAHIMA MOWHOCTBIO 2,4 MaH. KBT
pacxonyetr no 20 Teic. T yrJis B CyTKu # BRIGpachiBaeT B aTMoctepy B
cyrke 680 T SO, u SO, npu comepxanuu cepet B Tomanse 1,7%, 200 T
okcHaoB azora; 120-240 T TeRepABIX uacTHI (3013, NbUIb, CaXa) IPH

5¢eKTUBHOCTH CHUCTEMEI Neneynapnaueannd 94-98%. HccrenoBanng

TIOKA3BIBAIOT,  4TO  BOJAHM3IM  MOUIHOH  TEMODACKTPOCTAHLMY,
polOpaceBatomeif B cyrkd  280-360 T SO, MaKCHMaJ'IbeIC
KOHUEHTPaUHH €€ C NIOABETPEHHOM CTOPOHEI COCTABIIAIOT 0,3-4,9 mrin’
HA paccm;mﬂu 200-500 m; 0,7-5,5Mr/M° Ha paccTosHuM 500-1000 M;
0,22-2,8 Mr/v® Ha paccrosumy 1000-2000 M.

.
Pacuer ra3zoBBIX BRIOPOCOE NpH CXMIRHHM TBepIore H
KHATKOTO TOILTHEA .
B Tabnurue 1 nmpuBeneH 3meMeHTHBIH cOCTaB OCHOBHBIX BHJIOB

TEEPAOTO H XXHIKOI0 OPradiucCKoro Tonnuea.
Tabmnua 1 CocTaR OCHOBHBIX BHIOB opraﬂnqecxoro TOIUMEA

E i CoctTae ropioueii Macest, % e . _'
ronnnea - C H 0 N S

| Jipesecuna | 51 6 1 42.5 0.5 -
\Toph {58 6 330 |25 0.5
Bypeit - {71 7 © 204 1.0 0.6

yrone '

- AnTpatpgr | 90 4 32 1.5 1.3
Chamm {70 8 16.0 1.0 5.0
Masyt | 88 10 0.5 0.5 1.0

MarepuaneHBI  Qamawc — Opofiecca  TOpeHMst  BblpaxaeT
KONHYECTBCHHBIC COOTHOUICHHWA MCEXKNY HCXOAHBIMH BCIECTEAMHA
(TOMNMBO, BO3MYX) H KOHEYHbIMH HPOAYKTAMH (JABIMORBIE rashl, 307,
ILAK), ) .
Jna pacueToR MatepHanbHBLIX NOTOKOR BENIECTB TIPH CXKHIAHHM
TONJIMBA HCITOAR3YIOTCS PEaKLH TOPEHHs €10 OCHOBHBIX KOMIIOHERTOB.

Peaxuns ropeHus C+0;— CO;
CrexHoMeTPHIECKAE COOTHOLIEHHA 12+32=44
‘ C 1+2,67=3,67
Peaxuns ropeHus N, + 0, — 2NO
CTeXHOMETPHUECKHE COOTHOLLEHHS 28+32 =60
1+1.14=2.14
Peaxuns ropeHus . S+0;— 80,
CTeXHOMETPHYECKHE COOTHOILEHHS 32432=64
- | 1+1=2
Peaxuis ropeHus . ' 2H; + 0, — 2H,0
CrexyomeTpHucckie COOTHOWICHHS 4+32=36
' - 1+8=9

CTeXHOMETPHYECKHE COOTHOIIECHHMS ClPAREJIMBEL TIPH  JIEOOBIX
enHHUIAX w3MepeHua. OHE NOka3sIBalOT, YTO IPH CXHraHEM 1 rpamma,
KWJIOTpaMMa MAM TOHHHI yriepoga pacxopyercs 2,67 rpamma,
KHNOrpaMMa WIH TOWHBI KHCIOpoaa W Beifemsetcss 3,67 rpamma,
KHJIOFPAMMA WM TOHHBI YIIEKMCJOFO Ta3a. AHAIOTHUHBIH CMBbICK
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" AMEIOT CTEXMOMETPHYECKHE COOTHOLIGHHS [Jid APYTHX JJEMEHTOR
OPTaHHYCCKOTO TOMTHBA, TTPHBEICHHELX HHXKE,

Pacuer MAacchl Kuciopona Moy, Heobxoaumoli ,cum CHMTaHHA
TOMIUBA, ¥ KOAMHECTBA 00pa3ylouXcsa NpH 3TOM MPOAYKTOB TOPEHHS
MOXET ObITh TPOM3BEAEH N0 CAESAYIOWINM YNPOIeHH M HopMyTam:

Mgy = (2,67-C/100 + 8- H/100 + 1,14 N/lOO + §/100 — O/100) Mognns

Mcqz = (3,67-C/100) M onm

Myox™= (2.14-N/100) Mygns;

Mso = (2-8/100) Mrons;

Mipo= (9 H/100)M,y,,,

rae C, H, N, S, O — npouentHoe cogepxadne yriepoaa, BOAOpoaa,
a30Ta, cepbl M KUCIOPOJA B COCTABE TOploYei MACChl CHKMIaeMoro BUIa
TONNUBA; Migm — MACCa CIKMIaeMOro TONTHBA.

IIpu npaBuNBHOM pacueTe KOAMYECTB BEIUECTB, YUACTBYIOLIHX B
MPOHECCe FOPEHUs OPTAHNYECKOTO TOMMBA, B COOTBETCTBHH C 3aKOHOM
COXpaHEHUA MACC, JOKHO BHMONHATECA PAREHCTRO:

Miony + Moz = Meoz Moy + Msoz + Mino -

Hpumep :

TlocTpouTs MaTepuaanbm Ganmatic BelIeCTR mpH cxmramm 2
TEIC,T APEBECHHEI .

Mg = (2,67-51/100 + 8- 6/100 + 1,14-0,5/100- 42,5/100)2000 =

(1,3617 + 0,48 + 0,0057 — 0,425) 2000 = =2844 8 T;

Meo:=(3,67-51/100)- 2000=3743,4 T; -

Myox=(2.14:0,5/100)- 2000 = 21,4 T;
Mipo = (9-6/100)2000 = 1080 .
BanaHc BentecTs pasen;

Moo« Moz = 2000 + 2844,8 = 4344.8 1;

MCOZ +MNOx + M}]20 = 3743,4 + 21,4 + 1080 = 4844,8 T.

KonTpo/nubie 3agannu

1. TlocrpouTs OanaHchl BeltecTB Ipu  cxuranun 1000 T
pPazTHYHEIX BUOB TOIANBA, IPHBEJEHHEIX B Ta0M. 1, 0 ONpeenuTs:

a} MpH CXHTAaHWH KaKOrO TONJIMBA BblAGIAETCS Haubo.biiee
KONHYECTBO OKCHAA CePBI H YIEKHCIIOTO rasa;

6) Ipu CKUTAHMM KAKOrO BHAA TOMIMBA TpeOyeTca Haubonkiiee

KOJIM4ECTBO KUCIOPOJa.
2. - Onpegenure konudectso CO, " napoB ROJLbI, oﬁpasywmuxcs

npy  cxuraduy 3400 T anTpanmnia. Kakas Macca OPEBECUHBL * (CM. -
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NpeAbIAYmy pabory) A0JKHA ORTE co3fada, drolel [JOMIOTUTE 3TO
KOMUYECTRO YIREKHCAOro raza?

3. Kakoe x0onuuecTBO BO3AYXa pacxodyerca Hpﬂ cxcwranuu 1 T
MasyTa, €CIH COAEPMAHME KHCIOpoJa B aTMOC(epe COCTABNAET
20.93%? Ha xakoe Bpems XBaTHT 3TOTO BO3AYXA ANS OBIXaHUS OXHOIO
uenoseka . (TToTpebrenne kucmopoaa B coCTOAHMM mokoa 12 n/uac,
macca 1 1 kucsiopona mpu HOpMalbHBIX ychoBuax 1,43 1, cpeauss
NPOJONKUTENBHOCTS XA3HA 70 neT).

T'azooGpasHoe ToONIUBO

Heas 3aparua: W3yuuThs MaTePHAIRHKIC TIOTOKH BCI.I.I,eCTB TIpH
CHHraHUN ra3o000pa3Horo TONAKEA.

Obwue nosoxcenus

BEIOpochl JHOKCHAA YTIepoja N0 BeeMy MHPY SBISIOTCS OAHON H3
OCHOBHBIX TPHMUH [OTEMNEeHWs Ha 3eMHOM mape. - CxuracMmoe
HCKOnaeMoro Tonausa ocsoboxknaer CO;,  aKKyMYAHPOBaHHOTO
pacTeHWAMH MHOIO MHJUIHOHOB JIeT Hasal, H LOBBINIAeT €€
KOHUEHTPaUKo B atMocdepe BBIIUE eCTECTBEHHOTO ypoBHH. CXHraHHE
HckonaeMoero Tomniuea o0yclioBnHBaeT 75-90% Bcex aHTPONOTEHHBIX
BHIOPOCOB AMOKCH A YIIEpoaa.

Tlepexon HA NPOMbIUIIEHHbIE BUIbI TONIHMEA C HU3KMM BBIXOAOM
yrnepoga (Kak, HATPUMEp, NPAPO/IRLLE ra3s) TOHHAAET BRIOPOCH Ta30B,
CO3NAOINNX - MAPHUKOBEIA  J(peKT, NpH JOCTATOYHO ~ BRICOKOM

- SKOHOMHYecKko# 3)eKTHBHOCTH, H TaKHE TIEPEXOABl OCYLIECTRIAIOTCS

BO MHOI'HX pErioHax.

Ilpupoguwiii raz renepupyer meHsme CO, nNpH  TOM  Ke
KOJIHYECTBE BbIpabaThiBaeMoH 15 CHabXeHWd SHEepriH, YeéM yromb Hiu
He(Th, MOCKONBEKY OH COAEPXHT Gollblie ROAOPOAA OO OTHOLIEHHIO K
yrinepony, 4yeMm Apyrue BuAbl Tonnuga. [lepexosl ¢ MCKONAEMBIX yriiel
Ha TMpHPOJHBIA Ta3 MpH COXpPaHEHMW TOTO JKe COOTHOLUIEHWA
3pdexTHBHOCTH Npeo0pa3oBaHHA SHEPrHH TOIUIHBA B JMEKTPOIHEPTHIO
cokpaTtua 6ul BRIOpOCEl Ha 40%. .

Beipockl B aTMocdepy Nps’ CKHraHKM HCKONEEMOro TOIAWBA
3ABHCAT HE TOJRKO OT BMZA TOMNUBA, HO OT TOrO, HACKOABKO
s¢eKTHBHO OHO - McTiomb3yeTcs. TazoobpasHoe TomnMBo OOBIMHO

CaKUracTea Jerue u 3¢)¢_CKTHBHEE, HeM ¥Yroib HIIH HquTb. Yiunuzanus

cOpoCHO# TEMROTH OT OTXOAAIIWX I'a3oB B Cilydage NPHPOAHOTO rasa
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OCYLIECTBNSETCSH TNPOIHE, TaKk KAk TOMNOYHBIH Ta3 He 3arpasHed
TBEPOBIMH  YACTHIIAMH WJIH arpecCHBHBIME COGTTHHCHHSAMH Cephl.
Bnarojaps XuMuueckomy COCTaBy, NpOCTOTE ¥ 3(EKTHERHOCTH
HCNOTB30BAHUS TPHPOAHLIH ra3 MOXKET BHECTY CYIMECTBEHHBIH BKIAM B
CHMKEHMe BBIOpOCOB JHOKCHIA yrnepona [IyTeM 3aMeHBl HM
HCKONAEMBIX BHIOB TOILTHE, :

Ipuponueiii ras. bonbioe 3HayeHue B TONIHBHOM OanaHce

~PoccHH MMeEOT npHMpoIHBIE rasel, npeicTaensiomue coboit cMeckh

YIJIIEBOAOPOJOB, CepoBOAOpPONa M HHEPIHBIX [a30B. a30Ta |
yrnexuciotel. OCHOBHOM ropioyeil COCTaRNAOWIEH NMPUPOAHBIX I'a30B
seigetca MeTan (or 80 no 98%), yro obycnoBAHBaeT UX BBICOKYIO
TEMIOTY CropaHHs.

HoMenHbiii ra3 o6pasyercs MPH BEILUIABKE YyIyHA B ZOMEHHBIX
nmedax. Ero BREIXOJM W cOCTAB 3aBHCAT OT CBOHCTB TOIUIMBA, peknMa
paGoTel . meur, C€NocoGoB - MNTCHCHOHMKAIMM TPOLNECCa M APYrHX
taxTopoBs. Brixon rasa xone6nerca B npeaenax 1500-2500 M3 ua ToHHY
uyryna. Jlons Heropiodux komnoneHtos (N # CO2) B oMennom raze
cocraBisier okouo 70%, uto W 0oGYCAABAMBAET €0 HH3KHE
| TEMIOTEXHHYECKHE 10KAIATENH. ‘

®eppocnnapabii Fas odpazyerca nph BBUILIABKE (deppocnnasos B

PYAOBOCCTAHOBUTE/ILHBIX IIeyax. ['a3, oTxXoasui 03 3aKpHITEIX Meved,
MOXHO MCOOJB30BATE B KadecTBE TONAMBHEIX BOP (BTOpHyHEIE
sHepreTuueckue pecypest). Cocrar raza: 50-90% CO, 2-8% HQ, 0,3-1%
CHy, 0<1%, 2-5% CO,, octansnoe Nj.

KonpeprepHniif raz o0pasyercd npH BBIILTABKE CTald B
KHCAOPOJHEIX KOHBeprepaX. ['a3 cOCTOMT B OCHOBHOM M2 OKCHAA
YIIepolia, BBIXOL M COCTAR €r0 B TEUGHHE MI2BKH IHAYWTENTLHO

u3MeHsTeA. [locne ouncTkm cocTas rasa npuMepso Takos: 70-80%

CO; 15-20% CO4; 0,5-0,8% Oy; 3-12% Na.-

Kokcobptii raz o6pasyeTcs Npi KOKCOBRHHH YFOJBHOM HIXTH., B
UEPHOA METANTYPrul OH HCHONB3YETCH MOCTE M3BIEUEHHA XUMHYECKHX
_nponyktoB, OOBEMHBIE 10iM KOMAOHCHTOB B Ta3€ HaxomsaTcs B
CIeAYIOUINX npenenax, %: 52-62 Hy; 0,3-0,6 O 23 5-26,5 CHy; 5,5-7,7
CO; 1,8-2,6 CO,.

Pacuer rasoebix BblﬁpOCOB IPA CKUTAHHH Ta32000pa3Horo
TONMAKBA

OCHOBHBIMH KOMTIOHEHTAMH razoobpoasHoro TOHJ'IPIBa_HBIIHPOTCS
roprouve rasei: Merad (CHg), sran (C,lHg), nponan (Cs;Hyp), srunen
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(C.Hy), nponnaen (CiHg), ceposomopoa (H;S), BO3MOKHO Takke
Hamuure yrnexuenoro (CO;) u cepructoro (80;) rasos.
Pacuer HeoOXoauMoro xonu4ecTsa KHCIOpOJa M’ BCINECTB,

. BBUIENAIOIINXCA  Mpd  CKMranmd  razoo0pa2Horo  TOIMIMBA,

OCYMIECTBIAETCA HA OCHOBE peakUMdl TrOpeHMs TI0 METOHHKE,

- "PACCMOTPEHHOH paHee, ¢ YYEeTOM IMPOUEHTHOTO COAEPHAHH TOPIOMHX

rasoB B CMECH.

Huxe gpuBeneHrsl peaxuuy TOpeHHS H CTEXMOMETPHYECKHE
COOTHOILEHMA AN MeTaHa, nponaHa W OyTaHa. AHaINOrWYHbIC
YPaBHEHHs NIpU AEOOX0ZUMOCTH MOTYT OblTh COCTABICHBI H ANIA APYTHX
rOPIOYHX Ta30B.

CTexHOMCTPHYECKHE ypaBHeHHs peaKLUii TOPEeHHSI:

CH; +20,— CO, + 2H20
Meran 16+64=44+36
' 1+4=275+2725
- C ;Hg + 50, —3 CO, + 4H,O
Ilporian 44 + 160 =132+ 72

1+364=3+1,64

. 2C 4Hyp + 130, —8 CO, + 10H,O
Byran , 116 + 416 =352+ 180
‘ ’ 1+3,58=3,03+1,55

ITonydeHHBIe MaccoBble COOTHOLIEHUH BELUECTB, YUACTBYIOUIMX B
Peaklysx, HO3BONAIOT paccUUTaTh pPacXof KHCIOpoda W BO3JyXa,
BbIIENCHHE YTJIEKHCNOTO Ta3a M [apos  BOZHL H  JIOCTPOUTD
M4TEpUaNbHBIH  OamaHc BeluecTs INPH  CKHMMaHHH  razoo8pasHoro
TOILIUBA.

PacquHble (QopMynBl HMEHOT CReIYHKHINHA BHA:

Mromn ={4-CH4/100 + 3.64- C ;Hz /100 + 3.58 C 4Hyo /100) Mo 3

Mo = Moz /0.2093);

. MC02 = (275 CH4/IOO + 3 C3H8 !’100 + 303 C 4H]() /]00"‘
CO./100 ) Mygn,;

Mo = (2.25-CH,/100 + E64- C 3Hg /100 + 1.55- C 4Hq /100)
M‘ronn-r . ) .

B npueemennbix dopmyaax 3madenms CH; Ci;Hg u CiHyo
COOTBETCTBYIOT. NPOIECHTHOMY —CONEPHAHMIO TODIOYHX Ta3cR B
CHraeMoM Ta3000pastom Tonnuge. [IPHCYTCTBUE B COCTABE rOPIOUCH
MacChl YTJIEKHC/IOro ra3a HeoOXOOHMO y4MTHIBaih B (opmyne
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cnaraeMbiM (CO,/100).

VpapHeHUe MaTepHaibHOro Gallanca B AaHHOM Cllydyae HMeeT BT

Mrorm + M'rorm - MCOZ + MHZO
Hpumep
TlocTporTh MarepuatbHblif GanaHc BeIIecTB NPH CKAMAHWH 3 -
THIC.T ra3a cOCTaBA: METaH — 80%, Gyran — 10%, yrnexkucneni raz —
10%.
Mgz = (4-80/100 + 3,58- 10/100) 3000 = (3,2 + 0,358) 3000
=10674T1;
Mcoz = (2,75-80/100 + 3,03 10/100 + 10/100) 3000=(2, 2+ 0,303
+0,1) 3000 =7809 T;
Mo = (2,25 80/100 + 1,55 10/100)3000 = (1,8 + 0,155) 3000
=5865 T;
banaHc BelEeCTB paBeH:
Moomn + Mgz = 3000 + 10674 = 13674 T1;
Mcoz + Mo = 7809 + 5865 = 13674 1.
KosTpoasnuie 3aganus :
~ 1. Toctpours ©Oananc sewects npu cxuranun 1000 T
OpUPOIHOroe rasa clliegyrouero cocrasa: Metad — 10%, nponan — 30%,
Oyran — 40%, yrnekucnsti raz — 20%.

2. Kaxoe konmuecrso BO3dYyXa HeOoOX0AUMO 1Nn8 CXKMTaHudg -

5000 r 6morasa cocraBa: MeTaH — 95%, yruekncibii raz — 5%.

3. OnpememuTe  KORHYECTBO  rasoo0pasHbIX = TpHMeEceH,.

obpasyrouyaxcs npu cxuranudn 1000 T rasa coctaBa: MeTan — 70%,
nponan — 20%, 6ytan — 10%. . :

4.  OnpelefuTh KOJIUYIECTBO YIJIEKACIOrQ raza # MapoB BOIBI,
O0pasyIOLKXCH IPH COKHTAHHH 3000 T raza ¢ COCTaROM: npomnaH — 45%,
byran — 55%. .

5. OnpemenuTe  KONHYECTBO  3arpA3HAIOLIMX - BEIIECTS,
obpasyrommxcs npd cxuranni 1000 T aTpanuTa ¥ NPUPOSHOro raza
crenylolWero cocrasa: Metad — 10%, npoman — 30%, Gyram — 40%,
yrnekucasii raz - 20%. Kakoe TONNMBO MEHbINE 3arpA3HAET
OKPYXAIOWYH CPEAY U oveMy?

KonTponbHble Bompockt

1. K KakdM 3KOJIOTHYECKUM MOCNEACTBHAM  HPHBOLMT
CKUTaHmue TOILMBa?

2. Hpeanoxure OCHOBHBIC nyTH peteHHs npoﬁneM CBAZAHHLIX
CO CHKUFaHHUEM TONNHBA. :
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4. Paspu ML.B. Tonnueo u 3ddexTHEHOCTE ero HCIONL30BAHNA. |
M.: Hayka, 1991. 358 C.



MUHOBPHAYKH POCCHUH
®enepansHOE rOCY1apCTBEHHOE OIOKETHOE 00pazoBaTeIbHOE
YYpexIeHUe BhICIIErO NpofecCHOHATREAOTO 00pa3soBaHMs
«lOro-3amauuiil rocyapcTBEHHEIH YHUREPCHTETY
(I03ry)

Kagiespa oxpansl Tpyaa ¥ OKpYKawOLIEi cpeanl
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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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Pnc 1 prr()BopOT Kucnopoua B npupone (no E. Kpmccyuos H .up .
| 1995)
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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
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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.
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Cocraeuten: B.B. IOumn, B.M. ITornos, O.U. Besxosa.

PeneHsent
Kanauaatr XuMHA9eCKUX HayK, JoueHT B.B. Ilpomacos

KpyrosopoT yriiepoaa: METOONYECKAC YKA3aHHA K MPOBEACHUIO
MPAKTHYECKNX 3aHATHA N0 AUCHHILTHHAM «Q0mias SKOJIOTHI), «IKOJIO-
rua», «Ixonorus Kypckoro kpas» / IOro-3an. roc. yH-T; coct.: B.B.
FOumn, B.M. ITonos, O.1. Bemsixosa. Kypck, 2013. 15 ¢.: uin. 3. bu6nu-

orp.: 4.

Manaraiotes CyIHOCTS KPyTOBOPOTA YIJIEPOAa, BIKSAHUE Ha HErO JesTellb-

HOCTH YEJIOBEKA. I

IlpeHazHaveHbl 4J1s CTYISHTOB BCeX CIGHUANLHOCTEH U HalpapieHHH 0Y-

HO U 3204HOH HOPMEI oﬁyq:}ylb,\m%ammﬂx JUCITMIUIHHEI « Q01118 3K0I0T sy,
«Ixonorua», «MHpopMaLroHHad 3KOIOTHM, « DKoaorus Kypckoro kpas».

TexcT mevaraercd B aBTOPCKOI peakuyy

IMogmucano B me4aTh dopmar 60x84 1/16.

Ven mew. . 09 . Vo-msan. 08 . Tupax 50 3k3. 3akas. Becriatho. /4%
IOro-3anasusiil rocyAapCcTBEHHBIH YHUBEPCUTET.
305040, r. Kypcxk, yir. 50 ner Oxta0p4, 94.



Llens 3auamun;

- M3YYUTb KpYTrOBOPOT YINIEPO/A,

- TPOCAEAWTH PA3IMYHBIC MYyTH THIIOTETHYECKOTO aToMa yriaeponaa
13 atMoc(epsl Yepe3 pa3nuYHbIE OPraHUu3MEI M 00paTHO B aTMochepy.

Obwue nonoxcenun

B nHacrosmee BpeMs OHOT€HHBIC IEMEHTHI 36MHOH KOPbI OXBa4eHEI
rnoOATLHBIMY U JIOKATHHBIMH KPYTOBOPOTaMHY, IIPUYEM ABHXXYLIECH CHTION
ABIISIIOTCA CaMH JKHBBIE OpraHM3Mbl. Hambosnee 3HauvMbIMH 118 GYHK-
MOHMPOBaHUA OMOC(hEpH! ABIAOTCA KPYTOBOPOTH YIIEpoaa, KUCIOpoaa,
a3oTa, ¢ceprl, hochopa.

B Ouonoruueckom KpyroBopoTe yriepoja y4acTBYIOT TOJIBKO Opra-
HHYECKUE COCIUHEHHS H JUOKCH YIiepoaa.

®onanl yriepona B 6uochepe obmmpHbel. OCHOBHAA €r0 Macca ak-

KyMYJIMPOBaHa B KapOOHATHBIX OTJIO}KGHHSIX nHa okeana (1,3 10'® 1), B

kpucTammaeckux nopogax (1 10" 1), kamersom yrie u wedru (0,34 10'°
T). B atMocdepe yriekucioro raza cpabHuTensHO HemHoro (1,3 107 1),
meHee 1/10000 obmero 3anmaca yriepoja. AKKYMYJHPOBAHHBIA YIJEPO/
NPUHMMAET Y4YacTHE B TEOJOTHYECKOM KpyroBopoTe 3emiuu. Bnusanue
3TOTO KPYroBOPOTa HAa KPaTKOCPOYHOE (PYHKIHOHUPOBAHME 3KOCHCTEMBI
HE3HAYHUTEIBHO. [103TOMY KU3HE Ha 3eMJIc U ra30BBIi OanaHc aTMOC(EpEI
NOALEPKUBAIOTCH OTHOCHTENIBHO HEOONBUIHM KOJMYECTBOM YIJIEpOAa,
YYacTBYIOLIEr0 B MAIOM KPyroBopore. ®OTOCUHTE3 U JBIXAHWE IIOJIHO-
CTBIO KOMILIEMEHTAPHbL. BeCh acCCHMUIMPOBAHHEIH B Nponecce GOTOCHH-
T€3a yIrIepoJ BKIIOYACTCS B YINIEBOABL, 4 B MIPOLiECCe ApIXaHus BECh yriie-
poJI, cCoaepIKallKiica B OPraHAYECKUX COEZMHEHNUAX, NPEBPAlAcTCs B AH-
oKcua yriaepona (puc.1).

buojioruyeckuii KpyroBopoT yriiepoja MmpoTeKaeT Imo cxeMme: duoac-
CUMHJDILIMM YTTIEpoaa u3 atMoc(ephl, BOJHOM MM HA3eMHON CPeIbl pac-
TCHHSAMHA —> TOTPeOJEHUE OPraHNuecKUX COCAMHEHMI IKWBOTHBI-
MM—>OKHCIICHHE OPTFaHHIECKHX BEECTE [0 YTIEKUCIIOro ra3a B MPOLECCE
JABIXaHWUSA W Pa3jioKECHUA OTXOJOB—BO3BpaT YIVIEKHCIIOIO Ira3a B aTMoO-
ctepy. Eciu npunsts 3a 100 % yriepon, acCHMITMPOBAHHBINA PACTCHHU-
MU B xoAe (oTocuHTe3a, To npumepHo 30 % Bo3Bpamacrca B (QOHI
aTMOC(EPHOTO YIJIEKHUCIIOrO ra3a B pe3yIbTaTe bIXaHus PacTeHUH, a oc-
TanbHble 70 % 06ecneurnBaOT AHIXaHKWE U MPOIYKIKIO KUBOTHBIX, OaKTe-
pri ¥ 'pUOOB B PACTUTENLHOSAHEIX M ACTPHTHBIX MUIIEBLIX EMsaX. B Ha-
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Puc.1. Kpyroeopor yriepoza

3EMHBIX SKOCHCTEMAaX B KPYTrOBOPOT BOBJIeKaeTcs exeroaHo 12 % conep-
Kairerocs B atMocepe yriekucnoro rasa. Ilostomy yriepoa cpaBHU-
TETEHO OBICTPO HMHUPKYIHPYET MEXIY aTMochepoi, ruapocdepoii u xu-
BBIMH OpraHusMamu. Bpems nepeHoca atMocdepHOTO yriepoja paBHO
IPUMEPHO BOCBMHM rojiaM. B cBs3M ¢ 3THM cHCTeMa KpyroBopoTa aTMo-
C()EPHOTO yIIIEpoaa OUEHb YyBCTBUTENbHA K BHEIIHHUM BO3ACHCTBUSAM.

Ha puc.2 moka3aHbl HEKOTOpHIE ApPYrue 3BE€HbS KpPyroBOpOTa yrie-
pOla, yYMTHIBAIOLINE re0IOTMIECKU KpyroBopoT. Hanpumep, HekoTopas
YacTh MAAHETAPHOTO YIJIepoAa HA JUIMTEJIbHBIE IEPHOIBI CBA3BIBACTCH B
(opMe HCKOMAEMEIX BUJIOB TOILUTHBA — KAMEHHOTO U Oyporo yri, HedTH,
IIPAPOJHOrO Tasa, Toppa, OUTYMHBIX ITECKOB M CIIAHIIEB, - IIponrecc o0pa-
30BaHMs KOTOPHIX B JIUTOC(EPE NIMIICA MUIUTHOHKI JIeT. B TakoM BHje yr-
IEPOJ] 0CTAeTCA «CBI3aHHBIMY N0 TEX IIOp, IMoKa He Oy/eT CHOBA BBEJEH B
atMocepy B (opMe YIIIEKUCIOTO Ta3a, UTO MPOUCXOAUT NPH A0OBUE H
CKMTaHUH MUHEPAIbHOrO TOILTUBA. -

B BOIHBIX JKOCHCTEMAX YIJIEPOJ M KUCIOPOJ, COEIUHSINCH ¢ Kajlb-
1MeM, 00pasyIoT HEPACTBOPMMEIH KapOOHAT KaJIbIMA, U3 KOTOPOro COCTO-



SIT PAKOBUHBI MOJUIIOCKOB M MUHEpaisl. Korma MOJLIIOCKH YMHPAIOT, OHH
OITyCKAIOTCS Ha THO, H UX paKOBPIHBI TOrpyKAKOTCA B COH JOHHBIX OCA-
KOB.

) YMeUCbif 1 | g
I B amoccbepe :
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i TONNWBA KN ecos < | ymekucnsli /a3 B P> Bbl AENSIOT
| paenmers 1 rpoueces yrnekucnsIi ras e
L ymesucnem @3 | L _thorocuTe3a | —p -
h 4 | v |
- PacTBOpenbil Mopckme opraHmame | NevicTeyiowme BynKaHbi
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. _ —_— e = ONYCKAKTCH HAAHD ‘ WCT MHUKAMI
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ocajjotHsle nopo,qu J

Puc.2. Juarpamma IpyTrux 4acTeif yriaepoaHOTo KA, BKIIOYAar0-
11as MOCICACTBUA aHTPOTIOTCHHON OEATENEHOCTH.

Bo3sBspart yriepoaa u3 0cagouHEIX OTJIOKEHHH B aKTHBHBIH KPYTOBO-
POT IPOUCXOLUT YPE3BLIYANHO MENNEHHO HA MPOTAKEHUN MHIJINOHOB
€T, IIyTEM PacTBOPEHHUS 3TUX OTJIOXEHUI B OKeaHWYECKoi Bojae u obpa-
30BaHHs PacTBOPEHHOIO YIVIEKUCIIOTO Ta3a, KOTOPHIA BHOCIEACTBHH MO-
XKET monaaars B arMocepy. PacmiaBieHue FOpHBIX HOPOA B XoAe AJd-



TEIIbHBIX FEOJIOTHYECKUX MPOLIECCOB M MPH BYJKAHHYECKUX M3BEPKECHUIX
TaK)KE€ NPHUBOIUT K BEIOPOCY YTIIEKUCIIOTO ra3a B BO3yX U B Boxy. KpoMme
TOTO, BEPTUKAIBHBIC ABMKCHUSA 3€MHOM KOPBI MOTYT MOJHUMATh OJIOKU
0CaIOYHBIX TOPOJ, BHIIIE YPOBHA MOpS, YTO IPUBOAUT K OOpa3OBaHUIO
OCTPOBOB M IIE/IbIX MATEPHKOB, a TAKXKe MOABEpracT OOHaXKUBINHECS Kap-
OOHATHBIE MOPOJIbl AKTUBHEIM XUMHUYECKUM PEAKLUAM C BBIACICHUEM YI-
JIEKMCIIOTO ras3a.

JIpyroi BaxHON 4aCcThIO KPYTrOBOpOTA yIriiepoaa (He NoKa3aHHOH Ha
puc.2) ABISETCS aHAdPOOHOE AbIXaHUWE, Mpoucxoisee 0e3 mocTyna Ku-
cnopoaa. B xome 3Toro mporecca paziMyHbie BUJBI aHA3POOHBIX OakTte-
pHil mpeoOpasyroT OpraHHYeCKHE COCIUHEHMS B Ta3000pa3HbIii MeTaH.
Tako# TN ABIXaHUA BCTPEYAETCH B OCHOBHOM B OOJOTHBIX 3KOCHCTEMAX.
OH Moxer Takxe HaOMIOAATHCS Ha CBANIKax, TAe TNPOMCXOAHUT 33XOPOHE-
HUE IMPOMBIIICHHBIX ¥ OBITOBBIX OTXOH0B.

C cepeaunnl XX B. YCKOPHIICS IPOLECC BMEIIATENLCTBA YEI0BEKA B
KPYTOBOPOT YIIIEPOA: |

. - CBEICHME JIECOB W APYTOii paCTHTeHBHOCTH 0e3 AO0CTAaTOYHBIX JiE-
COBOCCTAHOBHUTEIBHEIX paloOT, B CBA3H C YE€M YMEHBIIAETCa 0oOImiee KoM~
4ECTBO PacTUTENBHOCTH, crnocoOHoi nornomars CO,. Kpome Toro, no-
MOIHUTEJBHEIE KOTMYECTBA YIJIEKUCAOrO rasa HocTymnaioT B atMochepy
OpH pa3ioKeHHH MOpyGOYHBIX OCTATKOB HA JIECOCEKAX M IPH B3aMMOIEH-
CTBUU aTMOC(EPHOr0 KHUCIOPOAa ¢ KOPHAMM M OPFaHWKOH M3 HapymeH-
HOIO IMOYBEHHOI'O TOKPOBa;

- CKHMIaHHE YTIEPOACOAEPXKAMMX HCKOMAEMBIX BHAOB TOIUIMBA U
JIPEBECUHHL. Oﬁpasyrompmca npn 3TOM YTIJIEKWCIIBIN ra3 TMonamgacT B at-
Mochepy.

Conepikanuc B aTMOC(pepe CO; 3HaUUTEIHFHO YBEIMYHIOCE U NPO-
J0JBKAET pacT. Taxoe NONoKEH#E BRI3HIBACT CEPhE3HYI0 03a004YEHHOCTD,
TaK KaK HapylacTcs CIOXKHUBILEECS B IPUPOJEC SHEPTETHUYECKOE PAaBHOBE-
cue. CO, ABISIETCS ITAPHUKOBBIM Ta30M (CITOCOOHBIM [IOFIIONIATh HH(pa-
KpaCHOE M3IIyYEHHUE), B CBIA3M C 9eM, YBEJIMYCHHUE €r0 COJACPKAHUA B aT-
Mocepe IPUBOJUT K TOABICHUIO MPOONEMBI “IIIO0aTbHOTO TOTEIUIE-
HUA”. YYeHBIe MPeaCcKa3biBaloT, YTO 3TOT YIVIEKUCIIBIA ra3 BMECTE ¢ ApY-
TUMH JIETYYHMMH TEXHOTEHHBIMHU BBIOpOCAMU MOXKET B Onmwpkaiiinee aecs-
TUICTHUS BLI3BATH MOTEIUICHHE 3€MHOM aTtMOc(ephl U TEM CaMbIM Hapy-
HIMTE MPOLIECC NPOU3BOACTBA MPOAYKTOB ITUTAHHUS.



3ananue
ITpocnemuTes MyTh aTOMa YTIAEPOAA B X0/I€ KPYTOBOPOTA.

Topsiiok npoBenenns paGoTol.
1. M3yan1h cXeMy Ha puc.3, Ha KOTOPO# MPEACTABJICHBI 3JIEMEHTEI
3KOCHCTEMEI, B KOTOPEIE MOXKET IIONaJaTh aToM yIjepoza B XoAe Kpyro-
BOpOTA, M HHCTPYKIIMIO K Heil.

2. IlpoBecTn nepBbIil UMKA yriaepoga. IIpuHATE, 4TO aTOM yriepoaa
BXOAMT B cocTaB Monaekynsl CO,; B atmocdepe. Ilo ouepenn, noadpacsl-
Basg MOHETBHI, IPOABUIaTh aTOM yIJIEPOAa B COOTBETICTBHH C TEM, YTO BbI-
nagcT, Ha MO3ULMH, YKa3aHHblE B NpHUBOAMMON MHCTpyKiwH. [Ipu sToM
OTMEYaTh MO3HMIMI0 H YTO O3HauaeT Kakzaasa mosummsa. [lepememenue
aTOMOB HE COOTBETCTBYET MOPAIKY HOMEPOB, a MPOHUCXOIUT CAyYalHO B
3aBHCUMOCTH OT TOIO, Kak ynaayT MOHeTel. Koraa aroM BO3BpaTHTCS B
aTMocdepy, UK Yriepoaa 3aBepiuéH.

ITpumep nukmna:

Atowm C B coc- OP  |Arom C B me-| PP | Atom C B Mo-
tage CO, | mornomenwue| Te pacrenns |dorocunres |nekyne caxapa

OP |Atom C B coc- PP |AtomCs| PP Atom C B coc-

MOTTIoIeHMe| TaBe TKaHW |OoTMHpaHue|aetpure |okucienue| tase CO,

3. AHAJIOTHYHO MPOBECTH €Il YETRIPE I{HKIIA.
4. Caenath BBIBOA B KAKOM IIMKJIE aTOM YIJIEPOA.

a) «IIOCETHID» MaKCHMYM Pa3JIMYHbBIX OPraHU3MOB;
6) npomeén caMblil ITUHHEIA [THKIT,
B) OOJNBILIE BCETO BPEMEHH TIPOBEN B aTMOC(epe.

5. Ilomymaiite 06 OnHOM H3 aTOMOB yriepoia, BXOJALIMX B COCTaB
Bawmero tena. Kakum obpazom on nonan B Bam opranmm? I'ne Gbu1 110
3Toro? KakoBa ero rumoreThdeckas UCTOpUs 3a MOCHSTHHN MIUIHAPH
net? I'me okaxkeTcs 3TOT aToM B AanbHeiineM? Onumure €ro runoTeTH-
geckoe Oyaymee B TeUeHHE OMIDKANIINX HECKOIBKUX THICAT JIET.
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Puc.3. Lukn yraepona

WHcTpyRuns K npoBeaeHHo paGoTsl.

1. ATOM VYIJIEPOJIA BXOI[I/IT B COCTAB MOJIEKVIJIbI CO, B
ATMOCOEPE.
IloadpocsTe I1BEC MOHETHI.
JIBa opiaa (OO) — ATom yriepoaa HE HOTJIOMACTCA paCTeHHeM U OCTa-
&rcs B aTMocdepe J0 CIenyoUIero X0Aa.



Opén — pemika (OP) wim aBe pemku (PP) — atom yriiepoga noriouma-

€TCA JIMCTOM pacTeHus. —[lepexon Ha NO3HIMIO 2.

2. MOJIEKVIJIA CO, C BAIIIMM VIJIEPOOJHBIM ATOMOM HA-
XOJIUTCA B JIMCTE PACTEHNSL.

ITop6pockTe 1BE MOHETEL.

0O0. — Het conmaeunoro ceera! ®orocuuTes He mporcxoauT. Moue-

kyna CO, ¢ Bammim yriieporHsIM arOMOM BO3BpAIIaeTcs B aTMOChepy.

— INepexona Ha mozunmio 1.

OP wm PP. — Conneunsiit ceet! Ipoucxomur dorocunres. Bau yr-
JIEPOAHBIA aTOM B PE3yAbTaTe BKIOYACTCH B MOJ’IeKyJTy caxapa. — Ilepe-
XOJl Ha TO3HLIUO 3.
3.ATOM VTJIEPOJIA BKJTIOUYEH B MOJIEKVYITY CAXAPA B PAC-

TEHWN.

ITogOpockTe IBE MOHETHI.

00. — Monekyna caxapa ¢ Bammm atoMoM yriepoja OKHCIIETCS B
npoiecce KISTOYHOTO JBIXaHMs, 00€CIEYMBAKOIIETO PACTEHUE SHEPIU-
el 1y1g pocTa. YTIEepoaHBIi aTOM BO3BPAILAETCA B COCTABE MOJEKYIIBI
CO, B atmocdepy — Ha no3unHIo 1.

OP unu PP. — Monekyna caxapa ¢ BammM yriepoaHbiM aTOMOM fipe-
BpalllacTCs B MOJIEKYIIY, BXOJAIIYIO B COCTAB TKAHU PACTEHMA. — ITepe-
X0/ Ha TTO3HIIHIO 4.

4. ATOM VTJIEPOJIA BKJIIOUEH B MOJIEKVYJIY, BXOJALIVIO B

COCTAB PACTUTEJIbHOU TKAHH.

[TogOpoCceTE MOHETEL
0O. — Pactenue cbheneHo xuBOTHEIM. — [lepexon Ha O3HIMIO 5; MO-
OpOCETE OIHY MOHETY 2 pa3a ¥ ONPEACUTE, KAKOe 3TO KUBOTHOE.
OP mima PP. — Hacte pactenus orMupacT; obpasyercs MEPTBOE OpFaHH-
YECKOE BEIIECTBO — JETPUT. — Ilepexo Ha MO3HIHIO 6.
5. TKAHb PACTEHHUA C YIJIEPOOIHBIM ATOMOM CHBEJEHA
ITEPBUYHBIM KOHCYMEHTOM.
TTopbpockTe ABa pasa OJHY MOHETY.
00. — TpaBosianoe miekonutaioiee. — [lepexoa Ha mo3uinio 8a.
OP. — Iltuna. — [lepexon Ha no3uuuio 80.
PO. — Hacexomoe. — [Tepexo i Ha MO3UILHIO $B.
PP. — UenoBek (Bo3MOXkHO, BEl camu). — [epexon Ha mo3utwio 9.
6. ATOM VYI'JIEPOJA HAXOJUTCA B MOJIEKYJIE MEPTBOI'O
OPTAHMYECKOI'O BEHIECTBA (IETPHUTA)



[ToadpocsTe 1BE MOHETEHL.

OO unu OP. — JIeTpuT creaeH AeTpurodaroM HIH peXyueHToM. — [le-
pexona Ha no3uiuio 10, u crirpalite eme pas, 4To0sl ONpPeAeINuTh, KAKUM
MIMEHHO. |

PP. — IToxap! — Ilepexoa Ha O30 7.

7. MOJIEKVYJIA C YTJIEPOJHBIM ATOMOM OKUCIIAETCA (CI'O-
PAET). KUCJIOPOJ COEAUHAETCA C VIJIEPOIHBIM ATO-
MOM, U TOT BEICBOBOXJAETCA B ATMOCOEPY B COCTA-
BE MOJEKVIIbI JUOKCHUIA YIJIEPOIA. Hemennenno Bo3spa-
IanTech Ha NO3AIMIO 1.

8 a, 6, . TKAHb PACTEHNMS C YTUJIEPOJJHBIM ATOMOM CBEJI

[IEPBUYHBLIN KOHCYMEHT .

IlooGpockTe ABRE MOHETHI.

OO0. — Monekyna ¢ yriaepoJgHBIM aTOMOM MeTa0oIu3upoBalach, U OH
BOIIIET B COCTAB COEIMHEHHS, 00pa3yoImero TKaHb Teja KOHCYMEHTA. —
Ilepexon Ha mo3unuo 116.

OP: — Knerounoe asixanue! — [lepexon Ha nosuumo 12. |

PP. — Mornekyna ¢ yriiepoJHEIM aTOMOM HE IIEPEBAPEHA; Npoiias xe-
Ty JOYHO-KHMINEYHBINA TPaKT, OHA BBIILIA HApyxkKy ¢ (pekamusamu. — [le-
PEXO0I HA MO3ULIMIO 6. |

9. TKAHb PACTEHUS C YIJIEPOJHBIM ATOMOM C"bEJI YEJIO-

BEK

TlonGpockTe 1BE MOHETHI.

- 00. — Monekyna ¢ YIIepoAHBIM aroMoM MeTadoIu3HpoBaiach, 1 OH
BOIIEN B COCTAB COCAMHEHMA, 00pa3yrOIIEr0 TKaHb YEJIOBEUYECKOrO Te-
na. — [lepexon Ha no3uimo 11a.

OP. — Knerounoe nerxanue! — Iepexon Ha mozuiuio 12.

PP. — Monekyna ¢ yriaepoaHsIM aTOMOM HE IlepeBapeHa; Npoias ue-
pe3 KeTyIOYHO-KUIICYHBIA TPAKT, OHA BBILLIA HAPYXKY C DeKanusMu. —
Ilepexon Ha mo3uLHo 6.

10. MOJIEKVJIA C VIJIEPOOIHBIM ATOMOM CBEIEHA IIEP-

BUYHBIM JJETPUTOD®ATOM WU PEAVIIEHTOM.

IloabpockTe fBa pa3a OOHY MOHETY.

00. - 3emnanoit uepss. — [lepexon Ha nozurio 156.
OP. — I'pub. — [1epexoa Ha mo3utuio 158.

PO. — baktepus. - [lepexon na mosuuuto 15a.

PP. — Hacexomoe. — Ilepexon Ha mio3unmio 151,



11a. ATOM VYTJIEPOAA BXOAUT B COCTAB COEJMHEHWS, Ob-
PA3YIOHIET'O TKAHDb YEJIOBEUYECKOI'O TEJIA.
ITonbpockTe MOHETY.

0. — CoeauHeHUe MOABEPTIOCH PACIICIUICHHIO ¥ METa00IM3UPOBAHUIO

(mpeBpalleHK0) B NpoLecCe KIETOYHOro asixanus. — [lepexon Ha no-

3unmo 12.

P.—YenmoBex ymMHpaeT u €ro Teno KpeMupyoT. — llepexon Ha O3ULHEO 7
116. ATOM VIJIEPOJA BXOJIWUT B COCTAB COEIMHEHWA, Ob-
PA3VIOLIET'O TKAHb TTEPBUYHOI'O KOHCYMEHTA, NI ®U-
TOODATA.

IToxbpockTe I1BE MOHETHL.
0O0. — CoequHEHKE MOABEPTAOCH PACIICILNICHHIO U META00IU3UPOBAHO B
NIPOLIECCE KNETOYHOTO AbIxaHusd. — I lepexon Ha nozunmio 12. '

OP. — IlepBuuHBI KOHCYMEHT CHCICH BTOPUYHBIM KOHCYMEHTOM. —
Ilepexon na mosuumio 13.

PP. — IlepBuunsiii KOHC}’MCH’I‘ nornﬁ OT paHCHHUs WJIH 60J163HH - He-
peX0A HA MO3ULMIO 6. Co
1i8. ATOM VYTJEPOJIA BXOJUT B COCTAB COEJUHHUA, Ob-
PA3VYIOUIEI'O TKAHbL BTOPHUYHOI'O KOHCVMEHTA (HJIOTO-
AAHOI'O XUBOTHOI'O)

[ToadpockTe IBE MOHETHI.

0O0. — Monekyna noABepriach pacileieHHuO 1 MGT&GOHH3PIp0BaHa B

IPOLIECCE KASTOYHOro AbIxanud. — Ilepexon ua mosumpo 12.

OP. — BropuuHbIii KOHCYMEHT CHENEH KOHCYMEHTOM TPETHErO HOpS/I-
ka. - Ilepexon Ha mosmipmio 14,

PP. — BropuuHbiii KOHCYMEHT ITOTHO OT paHenus wiH Gonesun. — Ile-
pexoa Ha no3uLuio 6.
11r. ATOM YIJIEPOIA BXOIOUT B COCTAB COEJIMHEHU S, OBb-
PA3SVIOILIEI'O TKAHb KOHCYMEHTA TPETBEI'O HOPSIKA
(IUI0TOAJTHOI'O }KI/IBOTHOFO)
ITonbpochTe 1BE MOHETHI.

00. — Moaekyna noaBepriach paclueIUICHUIO W MTabOIM3HPOBaHA B

NpOLIECCE KIETOUHOro Abrxanus. [lepexon va nosummo 12.

OP. — KoHCyMeHT TpeThero NopsaKa CheICH KOHcyMeHTOM 9ETBEPTOTO

nopsaaka. — Ilepexon Ha nozuumio 14.

PP. — KOHCYMEHT TpeThero nopsaxa norud o1 paHeHus Uiy 00JIe3HU. —

T[1epexon Ha MO3ULMIO 6.



12, MOJIEKVYJIA, COOEPXAIIIAA ATOM VYIJIEPOIA, PACIIEII-
JIIETCS B ITPOLIECCE KJIETOYHOI'O JIbIXAHUS C BBICBOBO-
XJIIEHUEM DHEPI'MM, HEOBXOIUMOM JUIA XXU3HEJESTEJb-
HOCTHU U IBUWXEHHWSA KOHCYMEHTA. ITPU 3TOM VYIJIEPO/I-
HBINT ATOM COEJJUHSIETCS C ATOMAMU KUCJIOPOJIA U BbI-
CBOBOXJIAETCA B ATMOC®EPY B COCTABE JUOKCHIA YT1-
JIEPOJIA. Hemenienno Bo3BpaiaiTech Ha MO3UIUIO 1.
13. MOJIEKVJIA C YIJIEPOJHBIM ATOMOM CBEJIEHA BTO-
PYHBIM KOHCYMEHTOM. |
ITonGpockTe 1BE MOHETHI.
00. — Mornekyna ¢ yriepogsasiM aToMOM MeTabonu3upoBasa ¢ o0paso-
BaHMEM COEIMHEHHS, BXOAAINErO B COCTAB TKaHW KOHCyMeHTa. — Ilepe-
XOJ Ha TTO3HIHIO 118B. o :
OP. — Knerounoe ngeixanue! — Iepexon Ha nosnumo 12.
PP. — Mosekyna ¢ yriaepoaHbIM aTOMOM HE MEPEBApEHA; MPOKIA Yepes
HKEITY IOYHO-KUIICYHBIH TpaKT OHa BHIIUIA HApYyXKy ¢ QekanuaMu. —
Ilepexon Ha no3uuo 6.
14. MOJIEKVIJIA C VFJ'IEPOI[HI)IM ATOMOM CBEJEHA KOHCY-
MEHTOM TPETBET'O UJIN IIETBEPTOF O HOP}II[KA
IlonOpochkTe IBE MOHETRL.
O0. — Monekyna ¢ yIriiepoIHbEIM aTOMOM MGT&60HH3PIp0BaJIaCB ¢ o0pa-
30BAaHKEM COCMHEHNS, BXOAAILEro B COCTaB TKAHU TEja KOHcyMeHTa —
Ilepexon Ha mosuimio 11r.
OP. — Knerounoe neixanue! - [lepexon na mo3umuro 12,
PP. — Mornekyna ¢ yrnepoaHsM aTOMOM He HepeBapeHa; PO uepes
XKENlyJOYHO-KHITEYHbIA TPAKT, OHAa BBHIILIA HAPYXKY C (beKanHaMH —
Ilepexon Ha 1103uUIUIO 6.
15a. MOJIEKVYJIA C YI'JIEPOJHBIM ATOMOM HOFJIOHIEHA
BAKTEPUEN
[TonbpocsTe MOHETY.
O. — Monekyna BKIIIOYEHA B COCTaB OAKTEPHABHOM KJIETKM. — Hepe-
XO0/J1 Ha mo3uLro 16.
P. — Monekyna pacmernnsercs 1 MeTabOIM3HpyeTCS B MpOHecce Kie-
TOYHOTO AbIXxaHud. — [lepexoy Ha noswuiuo 12.
156. MOJIEKVJIA C VYI'JIEPOAHBIM ATOMOM CBEJIEHA 3EM-
JUTHBIM YEPBEM.
[ToaGpockTe ABE MOHETEL



OO0. — Monexyna BKITIO9aeTCA B COCTAaB TeJla qepBﬂ — Hepexo,u Ha Ho-
Ao 17. :
OP. — Monexkyna pacmienisieTcs U MeTabonu3mpyercs B IpoHecce
KJIeTOUHOr o apixanus. — I[lepexon Ha nozummo 12,

PP. — Monekyna He nepeBapeHa; IPOHII yepes sKeTy A0YHO-KUILIECYHbI
TPaKT, OHa BHIXOJUT HapyXy ¢ (pekanusamu. — [lepexon Ha no3zunuto 6.
158. MOJIEKYJIA C VIJIEPOOHBIM ATOMOM IIOTJIOIEHA

I'PUBOM.
TloabpoceTe MmoHETY.
O.—Monekyna BKmo4aeTces B coctaB rpuda. — Ilepexon na mozunuro 18.
P. — Monekyna pacmeruisieTcss ¥ MeTabonn3upyercs B IpoIecce Kie-
TOYHOTO AbIxaHus. — Ilepexon Ha no3unuio 12.
15r. MOJIEKYJIA C VYIJIEPOAHBIM ATOMOM CBEJEHA JIH-
YUHKOW HACEKOMOT O.
IToaOpockTe 1BE MOHETEL.
OO. — Monekyna BKIIOYAETCA B COCTaB Teja HacekoMoro. — Ilepexon
Ha No3AUHo 19, o
OP. — Mon%lcyna pacmieIusieTesT U MeTabonm3upyercsi B IIponecce
KIIeTouHOTO AbIXaHus. — Ilepexon Ha nosurmro 12.
PP. — Monekyna He niepeBapeHa; TpOMAd uepe3 KENyI04HO-
KMTIEYHBIH TPAKT, OHA BRIXO/UT Hapymy C (beKa.rmﬂMn -— [Tepexon Ha
TTO3ULIMFO 6.
16. ATOM VIJIEPOJJA BXOJIWUT B COCTAB BAKTEPUAJILHOM
KJIETKH |
IToabpoceTe /1Be MOHETEI.
00. — MonekyJia pacieTIseTCs U METa0OMM3UPYTCA B Mponecce Kie-
TO4YHOrO fpxanus. Ilepexon Ha nozunmio 12.
OP. — Bakrepus cheneHa 3eMISHbIM uyepBEM. — Ilepexo/] Ha MO3HUIHIO
156.
PP. — baktepus norubna. — Iepexo 1 Ha HO3HLMIO 6.
17. ATOM VT’ JIEPOI[A BXOI[I/IT B COCTAB TEJIA 3EMJIIHOI'O
YEPBJIL.
TloxbpockTe nBE MOHETEL. |
OO. — Monekyna paclieruisiercs 4 merabonusupyercd B Ipouecce
KJIETOYHOrO NBIXaHui. - llepexon Ha mozumuio 12.
OP. — 3emngHoro gepps chena nruna. — [lepexoa Ha mosunuio 86.



PP. — 3emuiHo# wepBb norub OT paHeHwii unm GonesHeil. — [lepexon
Ha MO3HLHIO 6,
18. VI JIEPOJHBIN ATOM BXOIII/IT B COCTAB I'PUBA.
IloaGpockTe ABE MOHETEL.
00. — Monexyna pacHieiseTcss 1 MeTabou3upyTCs B Mpolecce Kie-
TOYHOrO AbixaHui. — [lepexon Ha nozuumio 12.
OP. — I'pu6 creneH HacekoMbIM. — [Tepexon Ha no3uio 135.
PP. —I'pub otmep. - Ilepexon Ha mo3uuio 6.
19. ATOM VYT JIEPOI[A BXOIUT B COCTAB TEJIA HACEKOMO-
IO.
[loabpockTe 1BE MOHETEL
00. — Monekyna pacuieruigserca ¥ MeTabOIU3UPYETCA B MPOLIECCE Kie-
TOYHOTO JbixaHud. — [lepexon Ha nosutmo 12.
OP. — Hacexomoe cheneHo MENKAM MJIEKOMUTAIOLIAM. — Ilepexon Ha
no3uuuio 14.
PP. — HaceKOMoe MOTH610 OT paHeHus Wik GonesHu. — Ilepexon Ha
TO3HIHIO 6.

KoHTpoJIbHBIE BONIPOCHI

1. 3HayeHne KPyroBOpOTa YIJIEPOaA i CYIIECTBOBAHUS KU3HH HA
3emre. | |

2. IInanera 3emng rpeacTaBiaseT co00it 3aMKHYTYIO HJTH OTKPBITYIO -
CHCTEMY I10 BEIUECTBY U sHeprun? OOOCHYITE OTBET.

3. OCHOBHBIE 3TANBI KPYTOBOPOTA YIIIEpoaa (Maibiif OHOTHYECKUIA
KpPYTOBOPOT).

4. K10 Takue MpoAyLEeHThI, KOHCYMEHTHI, IeTpHTO(ArH, peayHeHTE?

5. Hodanrazupyiite, yto Oyner, eciam BAPYT KaKas-TO U3 HEPECUHCICH-
HBIX TPYIIN OPTraHU3MOB HCYE3HET?

6. Kak nonro (CKONBKO JIET) aTOMBI YIJICpOAa MAPKYJIHUPYIOT B OHO-

chepe?



7. buonornuekuii CMBICI Iporecca GOTOCHHTE3a, X0 peaKIMK U yC-
JIOBUA €€ MPOTEKAHMS.

8. buogoruueckuii CMBICT TTPOLIECCA TBIXAHUS.

9. Pacckaxute 00 0COOSHHOCTSIX MBHXKEHHA YTIEpOAa B BOJHLIX KO-
CHCTEMAX.

10. Pacckaxute o nporiecce 06pa3oBaHKA HCKOMTAEMOTO TOTLIHBA.

11. B Kakux OpeBpalleH|sIX YYaCTBYIOT YIJICPOAHEIE aTOMBI, POXOJA
HAKT? |

12. Tlouemy aTOMBI yriepoja u3 IHOKCHAA YINIEPO/a HE BKIIOYAITCA
B MOJIEKYJTy caxapa B TEMHOTe?

13. BmemarenscTBo 4€JI0BEKa B KPyTOBOPOT ymepona [pUBECTH
IpUMEpH 1 Oﬁ’hHCHHTB NOCTECTRHA.

14. Tlouemy He nponcxo;:m 3arpsA3HCHHUS TPUPOIHON IKOCHCTEMBI

OTX0JaMu I&?»JIH‘:IHBD( OpraHU3MOB.
it .
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Kypck 2013
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PeuenseHnt
Kangnpar xuMuveckux Hayk, JoUeHT B.B. [Ipomacoe
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Ieas paboTtel: onpegenduTs CBOH HHAUBUIYAJTbHBIM IKOJIOTHYESCKHH
CJIEH ¥ pacCUUTaTh, HACKOJIBLKO OH MPEBOCXOJUT BO3MOKHOCTH [1TIAHETDI.

OBIUE MOJIOKEHUS

ITonstue «3Kkonornyecknii cien» (ecological footprint) Geuio Bnep-
BBIE MCTIONIBL30BAHO B 1992 rogy YunesiMom Pusom.

OTOT MHIUKATOP €Ille HA3BIBAIOT «II0KA3aTeJIeM JABJICHHS HA IIPUPO-
oy». OH HOMOraer yCTaHOBUTH, CKOJBKO 3€MENIBHBIX U BOIHBIX PECypCos
VCTIONIB3YETCA YENIOBEKOM (TOpOJOM, PETrMOHOM, OH3HEC-OpraHM3alueH)
1719 TIPOM3BOACTRA, MOTPEONCHUS W YTHIM3ALMUM HEOOXOAWMEIX JJIA €ro
KHU3HEAEATEIILHOCTH TOBAPOB M YCIYT.

Buonozuueckun nomenyuan (Biocapacity) — 3T0 BO3MOXHOCTE OHO-
cthepsl 3eMIM IPOU3BOIUTL BO3OOHOBIIEMbIC PECYPCHL

I hobansnolii 2exkmap — ITO TEKTAp 3€MIIM WM MOPCKOU Cpelbl €O
CpEeAHEN II0 36MHOMY WIApy CHOCOOHOCTHIO K MPOU3BOJACTRY PECYpPCOB H
YTUIH3AIUH OTXOA0B.

B macTosiee BpeMs GHOJTOTHIECKHi TOTEHITHAN Ha YLy HACCICHUA
3emnn cocTaBnget 1,78 rextapos.

Oxonozudeckuil cied — 3T0 PECYPChl HEOOXOAUMBIE ISl YAOBIIETBO-
pPEHMS HAIIMX HOTPEOHOCTEH. DKOJIOrMYECKUH clied U3MEpSIETCAs B INo-
OanmbHBIX rekrapax. Ecny BeryecTs m3 OMONOTHYECKOTO TIOTEHIMAIA KO-
norudeckuii cnex (1,78 — 2,70), To MOXKHO y3HaTh, HACKOJBLKO Hallle mo-
TpeOJNICHUE PECYPCOB NPEBOCXOANT BO3MOKHOCTH ILTAHETHI.

Kaxaplii 4enoBeK MOXKET CaMOCTOATENBHO ONPEACIIUTh BEIHMYHHY
CBOErO «BO3IEHCTBUA» Ha OKpYXXawomlyio Ipupony. i ycraHoBmeHus

HIMUBHTYANbHOTO SKOJIOTHYECKOTO Cliefla B pacyeT MPUHUMAETCA He
TONBKO PacXo[ 3JIEKTPUYECTBA, MPOIYKTOB, OJCK/IbI, HO H 00pa3 KU3HH B
uenoM. To ecTb, o0as COBEpIICHHAsA MOKYIKa HIIA YCIyra OKa3bIBAlOT
OTIPENIEJIEHHOE BO3AEHCTBHE HA OKPYKAIOIIYIO Cpey.



OcHOBHbBIE HEJIH TPOrPaAMMBI COKPAIHNEHHS IKOJOTHIECKOro CJIeNa
3AKJII0YAIOTCH B CJeAYIOIIeM:
1) PoCcT YNCICHHOCTH HacEleHUs JOJKEH 3aMeJJIMThCS H B KOHCUHOM

WUTOTE MPUOCTAHOBUTHCA. TpH OCHOBHEIX (haKTOpa, BIHSIOMINX Ha BHIOOP
CEMEH MMETh MEHBILIE ACTEH, — OCTYII KECHIIUH K 00pa30oBaHUIO (Kaphep-
HEIH POCT JKCHIIMHEL), YPOBEHE JOX0J4, 3paBOOXpaHCHHE,

2) Cokpamenue notpednenus TOBApPOB M YCIYT Ha JIyLly HACCIEHHS.
JhoaaMm, XXKUBYIIIMM HA YPOBHE MJIH HMKE YpOBHA OCTHOCTH, HY>KHO YBETTU-
yuTE TIOTpebnieHue, Ho Gonee OoraTeie MOTYT YMEHbIIUTH NoTpebieHue
IpU COXPAHCHWM JOCTATOYHO BEICOKOTO KayecTBa KW3HU (HAIpUMED,
CHUIKEHME [1OTPEONECHUA HMCKOIIAEMOTO TOIUIMBA aBTOMOOMIIIMH MOXKHO
KOMIICHCUPOBATh CO3JAHHEM B ropoaax OJaronpusTHBIX YCJIOBWH ISt Tie-
PEABVIKCHHAS EIKOM).

3) O0beM pecypcOR, UCIIONBE3YEMBIX B IIPOU3BOJACTBE TOBAPOB U YCIIYT,
NOIDKEH OBITH 3HAYUTENHHO YMEHBINCH — Yepe3 IMOBLUIIEHHE SHEProdd-
(heKTHBHOCTH Ha IPOU3BOJICTRE U B

ObITY, IEpexo/ Ha aBTOMOOUM, MOTPEOA[I0IME MEHBIIIE TOILINBA, 32 CYeT
YMEHBITIEHHS PACCTOSHUA TPAHCIIOPTHPOBKH TOBApOB (MPEINOUYTEHUE ME-
CTHBIM TPOM3BOAMTEIAM), YBEIUICHUS PEIMKIM3AINHA ¥ TTOBTOPHOTO MC-
TIOIB30BaHMAA OTXO/10B.

4) YBenmuueHue mnomanad OHONMPOTYKTHBHBIX 00aacTel, yIyduieHHE

OenHeIX yrogui. JUis 3TOro cnegyeT NPUMEHATh TeppacupOBaHUE, UPPH-
raiio. OTHaKO, BO-TIEPBBIX, CIETYET UMETh B BHIY, YTO SKOHOMHYECKasA
3()PEKTUBHOCTb PH 3TOM MOKET CHHU3HUTHCH,

4, BO-BTOPBIX, HEOOXOAMMO NpPEIYNPEANTh HETATHBHBIE YKOIOTHYECKHE
3(deKThI, TaKKE KaK 3aCONCHUE OYB, Oy CTHIHUBAHKE.
5) Yeenuuenre OUONPOMYKTHBHOCTH 3KocHcTeM. OO0beM NPOAYKIMH

OMOTBl C OJHOTO reKTapa 3aBHCHT OT THIIA 3KOCHCTEMBI M OT crocoda
ynpasneHus. s 3Toi e MOryT CIIYKHTh 3al|Ta IIOYB OT PO3HHU, OX-
paHa BOAHO-00NOTHBIX YTOAMI, BOJOPA3AEIOB I 00CCTICUEHUs MOCTABOK
NPECHOKM BOJBL, YCTOMYMBOE JIECOMOJIL30BAHUE U PHLIOOJIOBCTBO; IPEAOT-
BpalllcHNE W3MEHEHHWH KiMMaTta (3acyX, HaBOJHCHUM, yparaHoB, cMepuei
 T.I1.); OTKa3 OT MCIIOJb30BaHMS NECTUITHIOB



MOPANOK PACUYETA KOJOTNYECKOI'O CJEIA

Ilopsaok pacyera 3KONOTHYECKOro ClIe/a 3aKIII0YacTCa B OCYILECTB-
JIEHUW LIECTH MOCHEN0BATENBHO BhIMOTHAEMbIX HTAIOB!
Hugpwr nanpomue sonpocoe o3nauaiom Koaudecmso 6ani08, Komopoe
8b1 OONJCHBL NPUOABUML UIU YOABUMS.

1. Kunné
1.1 Ilnomans Bamero >KWjbs TO3BOJIAET ACPXKATh KOIIKY, a cobake
HOPMAaJIFHBIX pa3MepoB ObLIO Obl TECHOBATO +7
1.2 bonpmas, npocTopHas kBaptupa  + 12

1.3 Korrenx Ha 2 ceMbH +23
Bbannet, nonyuennwvie 3a omeem na 60npoc 0 Hcuive, pazoeaume Ha Koaude-
CMBO NI00EU, HCUBYUUX 8 HEM.

2. Hcnoib30BaHHE JHEPTHH

2.1. JIng oTomneHus Bailero AOMa HCIOIb3yeTCa He(Thb, IMPUPOIHBIN
ra3 Ui yrojb +435

2.2. Ins OTOIUICHWA BAUIETO AOMA UCIIOJIBE3YETCS PHEPTHs BOJIBL, COJTH-
11a UJTK BeTpa +2

2.3 OromuiecHHE BaIIETO AOMA YCTPOEHO TaK, YTO Bbl MOXKETE PEryJiu-
pOBATh €ro B 3aBUCHUMOCTH OT TIOTOJBI -10

2.4. B XOomoAHBIH NEPHOI I'0Jla AOMA BEI TEILTO OZETHI, 2 HOYLIO YKPHI-
BA€TECH ABYMS OICIIaMH -5

2.5. Berxoa U3 KOMHATHL, BBl Bcerja racute B Heii ceet - 10

2.6. Bb! BCerza BbIKIIOYAETE CBOW OBITOBEIC NIPHOOPLI, HE OCTABJIAA MX
B IEXYpHOM pexume -10

Bonvuuncmeo uz nac nonyuaem snekmposHepuio usz 20poYuUx UCKo-
naemulx, noamomy oobasbme cebe +75

3. Tpancnopr

3.1. Ha paGoty Bbl e31uTe Ha 00MIECTBEHHOM TPAHCTIOPTE +25

3.2. Ha paboTy BBI HETE NCIIKOM MUJIM €ACTE HA BETIOCUIIEE  +3

3.3.BuI e3auTe Ha OOLIMHOM JIETKOBOM aBTOMOOHIE +45



3.4. Bel ucnone3yere OONBMIOW ¥ MOIUHBIA aBTOMOOWIB C ITOJHBIM
IIPUBOJIOM +75

3.5. B nocneaHui OTIYCK BEI JIETEIIH CaMOJIETOM +83

3.6. B oTmyck BBl €xand Ha Moe3je, MpudeM MyTh 3aHsan 40 12 yacos
+10

3.7. B oTIIycK BBl eXanu Ha 1oe3fe, IpHYeM My Th 3aHsI Oonee 12 yacos
+20

4. IluTtanue

4.1. B opoayXToBOM Mara3uMHE WIHA Ha PBIHKE BB ITOKYIaeTe B OCHOB-
HOM CBeXue NpOAYKTH (X71e6, (hPYyKTHI, OBOIIU, PHIOY, MICO) MECTHOTIO
MIPOM3BOJCTBA, U3 KOTOPBIX CAMHU TOTOBHTE 00€ +2

4.2. Bel npeanouynTaete yxe oopaboTaHHbIE POIYKTHI, OOy pabpuka-
TBl, CBEKEMOPOIKEHBIE TOTOBBIC OJII0A, HyKAAIOIUECA TOJILKO B pa3orpe-
B€, a TAK)KE KOHCEPBBL, [IPUYEM HE CMOTPHUTE, II¢ OHU IIPOU3BENCHEI

+14

4.3. B OCHOBHOM BBl MOKYIIAETE TOTOBLIE WM IIOYTH FOTOBEIE K YTIOT-
pebIIeHUIO NPOOYKTEI, HO CTAapacTech, YTOOBI OHU OBUIH MPOU3BEACHEI MO-
- OmuKe K goMy  +35
4.4. Bol enute MACO 2-3 pa3a B HEAEIIO +50
4.5. BH exute MsAc0o 3 pasa B ICHb +&85
4.6. IIpennounraete BeretapuaHckyto numy +30

5. Hcnoab3oBanue Boabl H OymMaru

5.1. Bel npuHuMaeTe BaHHY €:KEIHEBHO +14

5.2. Bel npuHuMaeTe BaHHy 1-2 pa3a B HeIelIO +2

5.3. BMecTO BaHHBI BB €XKeJHEBHO IIPHHUMAETE Y +4

5.4. BpeMsa OT BpeMECHHU BHI IOJMBACTE MpUYyCaAcOHBIN yJacTOK HIIH
MOETE CBOM aBTOMOOMIIB U3 MIJIaHTa +4

5.5. Ecniv BBI XOTHTE IPOYMTATE KHUTY, TO BCErAa MOKyMaeTe eé +2
5.6. Unoraa Bl HepeTe KHUMHM B OMOIHOTEKE WITH OJAKMBACTE y 3HA-
KOMBIX -]



5.7. IlpouuTas raserty, BH €¢ BEIOpacEIBacTe +10

5.8. BplIKMCBHIBacMblE WM MOKYTAEMEBIE BAMH ra3eThl YUTAET MOC/IE Bac
eré KTo-TO +5

6. bbITOBBIE OTXOBI

6.1. 3a mocneaHW¥ MecAL BBl XOTh pa3 ¢aaBany OyTHUIKU -15

6.2. BeibpaceiBasd MycOp, BBI OTKIQJBIBAETE B OTJACJbHBIA KOHTEHHED
Makyiaarypy  -17

6.3. Bel craete mycTeie OaHKH U3-1I0J HANMUTKOB M KOHCEPBOB -10

6.4. Bri BoiOpacbiBaeTe B OTAENBLHBIA KOHTEHHEpP IUIACTHUKOBYIO YIa-
KOBKY -8

6.5. Bel cTapaetech NOKynaTh B OCHOBHOM HE (DACOBaHHBIE, a pa3Bec-
HBIE TOBApHI; TIOTYYEHHYIO B MAarasuHe YIIaKOBKY HCIIOJIB3YETE B XO3AUCT-
BE -15

6.6. 3 gjoMamHuX OTXOAOB BhI ACIAETEC KOMIMOCT sl YI0OpEHHUSI CBO-
€ro y4actka -5

Bce mui cozoaém maccy ombpocoe u mycopa, nosmomy oobaseme ce
+100
IlonBeneHue UTOTOR:

Ecnu B )KUBETE B TOpPOJIE ¢ HACENEHHEM B TTOJIMUILTHOHA U OOJIbIIIE,
YMHOXBTE Balll OOIIMIA pe3yIsTar Ha 2.

3ananue
1. Onpenenure Bam skomoruueckuii cnej B INIOOATBHBIX TEKTapax.
Jns oToro pasaenure noiayveHHoe uynciio 6amios Ha 100.
2.0mnpenenuTe, HACKOJIBKO Bamn 3KOJOTHYECKHi Clel IPEBOCXOIUT
BO3MOKHOCTH ILJTAHETHI.
3.Caenaiite BBIBOI O TOM, YT0 HEOOXOAUMO CAEIAThH IS YMEHBIICHUS
3TOrO MPEBOCXOACTBA.



KoHTposbHBIE BOTPOCHI
1. JaiiTe onpeaencHua MOHATHAM «IKOJOFMUECKUE ce», «buomno-

IrUYECKM MOTeHUMan», «I nobanbHEIH rekrap».

2.Koraa 1 xeM OBIJIO BBEJICHO IIOHATHE « DKOIOTUYECKHi ciaem»?

3. Btopoe HazBaHKue «IKONOrKMUECKOro ciexa». Uto oHO Xapaktepu-
3yer?

4.1Ipu yCTaHOBICHUH 3KOIOTHYECKOI0 CI€Aa YTO HEOOXOAUMO TIpH-
HUMaTh B pacyeT?

5.B d4eMm 3aKOYaAKOTCA OCHOBHBIE IIEAM NPOrpaMMbl COKpalueHHA
5KOJIOTHYECKOro cieaa?

bubauorpadgnyecknii CNUCcoOK
1.3akoH Poccuiickoi ®@enepanun «O0 oxpaHe OKpYXKarolled IpH-
poaHo# cpens» (1991 r.).
2. 3emenmbHbli Koaexe Poccuiickoii Menepanmu (1992 r).
3.Tlonoxenue «O0 OUeHKE BO3ACHCTBUS HAa OKPYXAIOMIYIO Cpeay B
Poccuiickoit ®enecpamum». YTBepKAcHO MpukazoM MuHnpupoasr Poccun
ot 18.07.94 N 222.



[TPHUJIOXEHHE 1

TABJIULIA 1 - DKOJIOTUYECKUI CJIE[ U BUOJIOTMYECKIIA
[IOTEHITUAJI HEKOTOPBIX CTPAH

PernoH Hacenenue, | Ixonorudeckuii | bnogornueckun
MUJIH. eI cien, NOTEeHIHAJ,
racd.ra/aen ra06.ra/uen
Bech, Mmup 7 095,2 2,23 1,78
PaszButrie 955.6 6,4 3,3
CTpaHbI
Pa3BuBarOIHECs 3 836,5 1,9 2,1
CTPaHEI
Cnabopa3BHUTHIE 2303,1 0,8 0,7
CTpaHbl
AdpHka 846,8 1,1 1,3
Eruner 71,9 1,4 0,5
JInBus 5,6 3.4 1,0
Comanu 9,9 0,4 0,7
Cpeannii Bocrox n 3468 22 10
LlenTpansHan A3us
A3zepOaiikan 8,4 1,7 1.2
ApMeHus 3,1 1,1 0,6
AdranucraH 23,9 0,1 0,3
I'py3us 5,1 0,8 1,2
KazaxcTan 154 4.0 4,1
Kuprusus 5,1 1,3 1,4
OGremiHeHHBE ApaOcKie SMipa- 3,0 11,9 0,8
TBI
TamxukacTan 6.2 0,6 0,5
TypkMeHucTan 4,9 3.5 3,6
Vi3bexkucTan 26,1 1,8 0,8
Asmarao- Tuxooreanaanii pern- 34894 1.3 0,7
OH
ABcTpanus 19,7 6,6 12,4
Hupust 1065,5 0,8 0,4
Kurait 1311,7 1,6 0,8
Tannang 62.8 1,4 1,0
SInonus 127,77 4.4 0,7
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IIpogomkenue Taba. |

JlaTuHckan AMepuka H 535,2 2,0 5.4
Kapubcknii 0acceiin

bpazunus 178,5 2,1 9,9
KocTa-Puka 44,2 1,3 1,5
Ky0a 11,3 1,5 0,9
CeBepHas AMepHKa 325,6 9,4 5,7
Kanana 31,5 7,6 14,5
CHIA 294.0 9,6 4,7
Egppona (EC) 4544 4,8 2,2
[ 'epmanus 82,5 4,5 1,7
OuUBISHAYS 52 7.6 12,0
1Iserus 8,9 6,1 9,6
DCTOHUA 1,3 6,5 5,7
EBpona (6e3 EC) 272,2 3.8 4,6
AnGaHus 3,2 1,4 0,9
benopyccus 9.9 3,3 3,2
Monnora 4,3 1,3 0,8
Poccus 143,3 4.4 6,9
Yxpauna 48,5 3,2 1,7
1HBefiapus 7.2 5,1 1,5
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ManararoTci OCHOBHBIE TEOPETHHECKUE MOHATH O CTPYKTYpe
Guonoruveckux BUAOB ¥ nomynauMid. ITpueogarca OCHOBHBIE AaHHBIE
N0 Hepapxud BHYTPUBHMIOBBIX TPYNNUPOBOK PacTeHUH M KHMBOTHBIX
MONUTHIIMYECKKHX TAKCOHOB BHAOBOMO PaHra, BKIOYas KOMMYESCTBEHHbIC
XAPaKTCPHCTHKH HX MUKDOTNONYMAUMH M Makpononynauui. OnncaHbl
[NABHBIE 3KONOTO-reorpagHuecKkue M (PEeHONOTHUECKHE OCOOEHHOCTH
BHIOB, BO3pacTHad W NOMOBafA CTPyKTypa nonymsauui. Takxke Oadsl
OPUMEPEl  METOAOB  KAYECTBEHHOrO  CpaBHEHMA  GUOJOrMYECcKHX
TIOMYASUNOHHBIX MPH3HAKOB, BKJIOYaa WX NOBEAEHYECKHE 0COOEHHOCTH,
BBIAABJIEHHE JIOMMHAHTHLIX K CYOJOMWHANTHBIX BU0B B OHOreOLeH03ax.

TekcT nevataeTcs B aBTOPCKOM peaakiuuu

Tognucano s nevwats 20.05. 40 ©opmar 60x84 1/16.

Yen. neu. 1.1,0. Yu. uzgan. 1,0, Tupax 30 sx3. 3akaszh§F . Becniaatho.
Kypckuit rocyaapcTBeHHbii TEXHHYCCKHI YHUBEPCUTET

305040, r. Kypex, ya. 50 ger Okrabps, 94.
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Leas zanarag:

M3yuuTh OCHOBHBIE THLI APOCTPAHCTBEHHONO pacnpeneicHus
MOy UM HMUBBIX OpPraHH3MoB, BHYTPHIONY NAUHOHHbLIC
3aKOHOMCPHOCTH PA3MELLEHHS MUBOTHBIX U PACTEHHH, ONPEACNCHHE HX
YHCITEHHOCTH U CTPYKTYPbl HAa OCHOBE 3KONOTO-(IIOPHUCTHUECKUX H
3KOA0TO-PAYHHCTHUECKHX ONUCAHMH ¥ cBOpOB  KOJEKLMOHHBIX
MaTepHaloB.

OBLIHAE MMOJNOKEHA

Tonyasinueil B 3K0JOTHH HA3LIBAIOT Tpynny ocobedl ogHOro
OMOJIOTHYECKOr0  BHAA, Haxoasmmuxcss B 0ojlee  TecHOM
B3aMMO/JICHCTBHH MeXay cofoli H COBMeCTHO HAaceNsdlolXux oburyio
TCPPUTOPHIO (UACTH BHAOBOTO Apeaa). , :

B nmonynsuusx moOBIX HBBIX OPraHY3MOB MPOABASIOTCA B TOW
UAH HHOMW CTerneHU Bce (opMBbl CBA3EH, XapaKTepHbie [ MEXKBHIOBBIX
OTHOIIEHHH, HO HaMbOAee APKO BHIPOKEHB MYTYaAaM3M H
koHkypennus. Crneunduueckue BHYTPHBHAOBLIE B3AUMOCBA3H — 3TO
OTHOLLICGHWSA, CBA3AHHBIE ¢ BOCTIPOM3BOIACTBOM YHCIEHHOCTH ocobeH
Jandoro suaa. llpu  nonosom pasMHOMXeHUM OO6MeH TreHaMu
NpeBRpanlacT [ONYNFUMIO B OTHOCHTEABHO UEJIOCTHYK) TEHETHUECKYH)
CUCTEMY.

Monynsnud BUAOE KUBOTHBIX W pacTeHHit OONaJardT MHOTHMH
OUONIOTHUECKUMH, & TaKKe MOBEICHYECKHMMH  (3TONOMHUECKHMH)
NIPU3HAKAMH, O3BOJIAIOLIAMH UM PEryaMpoBaTh CBOIO YHCICHHOCTS.

[Noasepxanne ONTAMANLHON B JAHHBIX YCIIOBHAX YHCICHHOCTH
HA3BIBAIOT FOMEOCTA0M NMONYISUUK. ['OMEOCTATHYECKUE BOIMOKHOCTH
NOMYASIUHE [0-pa3sHOMY BHIPKEHBl Y pasnuuHelX BHI0B. Taxum
00pa3oM, AONyAALUM, Kak FpyNnoBele OOLEAMHEHMA (M Kak OCOObLIH
YpOBEHb OPraHH3AlMH OHOJOTHYSCKHX cHcTeM), o0ManaioT paaom
CMENPAUECKIX CBOHCTB, KOTOpBIE HE NPUCYIM OTAENBHO B3ATOH
ocobu.

I'pynnoreiec 0coOeHHOCTH pa3HbiX MpeIcTaBHTENEH KUBOTHBLIX M
pacteHu#d — 3TO OCHOBHBIC KOJMYECTBEHHLIE XapaKTePHCTHKH
KOHKPETHEIX MONYAAUuH. K HUM TakkKe OTHOCATCA:

1)  YHCJeHHOCTH — 00WEe KOAMUSCTBO Oco0el Ha BbIAeNAeMOH
TEPPHTOPHH;
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2)  TlxoTHOCTE NOOYNMIMM - cpeaHee ducie ocobedl Ha
CAMHWLY  NAQWAAM waM  00bEMa  3aHUMAEMOre  HOMYIsUHeH
(IpOCTPaHCTBA,; A

3)  PoxmaemocTh — YHCAO HOBBIX ocofiel, MOSBMEIIMXCA 3a
€IMHULLY BPEMEHM B pe3y/IbTATE PA3MHOXKEHHS,;

4) CmepTHOCTE — MOKA3ATENbL, OTPAKAOLMA KOIMYECTBO

NOTHOUIMX B NONysaUMK ocobeli 3a onpenenéHHbIH OTPE30K BPEMEHH;

5)  HpupocT mONYIAURNA — PazHHIA MEXY POXKIAEMOCTBEIO U
CMEPTHOCTE (OHA MOXET ObITb KAk MOMOKWTENBHOH, Tak M
OTPHLATENEHOMR);

6) Temn pocta— cpeAHHH NpUPOCT 38 €AHHHLLY BPEMCHM;

7y Jucnepcus MONMYNHIHA — BLICENCHHE W MONOJHEHHE €
ApHUIETbLaMH.

Huorna ang npakTHYecKUX Uefied BaKHO 3HaTb OMOTHYECKHHA
[OTCHUMAN BHAA - [AaHHBIH MOKazaTeNb OTPaXKaeT TeOPETHHECKH
BO3MOKHBLIH MaKCHMMYM MOTOMKOB OT OJIHOH mapel (MM OoQHOK ocobu)
38 eMHMIYY BpPeMEHHM, HalpHMeEp, 3a 1 roj Wid 3a Bech KM3HCHHEIH
Mk, JIng psina BMAOB O4YEHb BaKHA MOCNEAOBATEIBHOCTL U UMCIO
reHepaunii: MOHOBOJLTHHHBIE M NOAMBOILTHHHBIE (B Tr0J1),
MOHOIBK/JIHYHBIE H NOJHUNKIAYAbIE (B TCUCHNE JKU3HH).

B ocHOBe cnocoGHOCTH OORYJNALUMIA K roMmeocTasy Jfexar
vaMeHeHHs du3Monorddeckux ocobeHHocTel, pocTa, MOBEAEHHMS
KaXK/10M 0COBH B OTBET HA YBEIHUEHHE HIIH YMEHbLUIEHNE YUC/Ia UIEHOB
MOMYJSIUA, K KOTOPOM OHAa [pUHaANeXKHT. TeopeTHueckn B
OTHOCHTEJIBHO HEW3IMEHHBIX M AOCTATOYHO OJaroNpHATHBIX YCIIOBMAX
OKpyXatouiei cpensl, nonynanus  cnocobHa  COXPaHAThCA
HeonpeaenéHHo Aoaro Gnaropaps camosocnpou3sogumoctd. Ho, xak
OHosoryyeckas cuctema, oHa oOnaaaetT reHeTHIECKOH HIMEHUHBOCTRIO
M MOXET npucnocabmuBathcs K HOBbIM YycnosusMm. B nHanbonee
OOBIMHOM Clydae ABYFOJNOrO PAa3MHOKEHHA B Mpeaenax NONynsanuu
MMEET MECTO TOCTORHHbIA OOMEH rexHeTHyeckoid wndopmaunei, T.e.
o6muit reHodona. Dtot oOMen Moxet ObITh B TOH Miin uHOH CTENeHH
3aTpyAHEH U30UpATENLHOCTRIO NPH  CMAapHBaHHW  WIIH  JPYTHMH
[PUUHHAMH. ‘

PO 1aeMOCTb, CMEPTHOCTD, IMUIPAUMIO U UMMHIpanuio ocobei
OTHOCAT K MMCy NMHAMMHYECKHX X@paKTEepUCTHK MONYNAiMH AaHHOTO
puaa. Ux HeycToiluuBbll GanaHe NPUBOBMT K GONCE i MCHEE PE3KUM
H3MEHEHUAM YHCICHHOCTH M; COOTBETCTBEHHO, TLIOTHOCTH [IOMYIALIMH.
DTH U3MCHCHYMA BO BPEMEHN HA3BIBAIOT JUHAMHKOH UHC/IEHHOCTH.

=
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Cyu.lCCTBy}OT painbie KOMHYCCTBEHHBIC H KAYCCTBCHHEIC METOMLI
OQMNpeRCICHHA YHCNEHHOCTH ﬂOl‘IyJ’IHL[Hﬁ HKHBOTHBIX H paCTGHHi:I Ha
NOBEPXHOCTH 3EMJIA U HA JHE MOPCKUX WJIM [IPECHOBOIHBIX COOBLIECTB.
OHyt KMEIOT PAZHYIO CTENEHb TOYHOCTH. MHOIA BO3MOMHO NOACHHTATH
BceX ocobeli (HarpuMep, KPYITHBIX MIEKOMHTAIOLIMX MM PAcTeHHS Ha
onpeaenéHHoi moiaau). Hepenko mony4eHHsle IaHHbIE HEOOXOAMMO
IKCTPanoupoBaTh Ha O4€Hb OOJNBHIME NPOCTPAHCTBA 3KOCUCTEM HIIHM
ueneix Oouomos. CoBpeMeHHAS [EMIKOIIOTHS CAOXKHA MOTOMY, YTO
HOJyYCHHBIE PE3YILTATHI MEHAIOTCH CO BPEMEHEM H3-33a NOCTOSHHOIO
W3MCHEHUA KMUMaTa, UMKIUUHOCTH TIOFOAHBIX YCNOBHH, HENPEPLIBHOA
U3MCHYUBOCTH alaNTHBHBIX CIOCOOHOCTEH JKHUBbIX OPTAHU3MOB.

Kak nmpaBuio, uW3IMEHEHHMA UWCIIEHHOCTH  CONPOBOXKAAIOTCA
M3MEHEHMAMH IPOCTPAHCTBEHHOTO pasMenieHua ocobeil.  Kawasii
BHJI, 3aRMMas ONpeAeNEHHYIO TEppPHUTOPHMIO MM akBaTopuio (apeaj),
NPaKTHYECKH BCErjJa MNpejCTaBNeH Ha HeH cHeTeMoH NMOmyasiini.
OcofeHHOCTH W THOBI pazMelleHMa ocolell pacTeHHH M KUBOTHBIX,
NPHHAUIEKAIMX K OJHOH MONYNALUKH (HWIH MHKPOMOMYMNAIIMH) Ha
TEPPUTOPHH - (aKBATOpPHH) YydYacrka OHOreoneHo3a WIH  BCe#
3IKOCHCTEMBI, MPEACTABICHHI HA CXeMax:
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1) parHOMEpHOC; 2) cnyyaiiHoe;  3) arperMpoBaHHoOC.

CnepyeT o0paTvTh BHHMAHHE, YTO 4ETKOH TPaHMIbI MEXAY HHMHU
"er. KpoMme Toro, y BBICHUIMX [MO3BOHOYHBIX JKHBOTHBIX BHYTPHIONYJIS-
UOHHOE pacTIpelenetue BCerjia peryiupyeics cHeTeMOoi BpOKIEHHBIX
MHCTUHRKTOB. MM crolicTBeHHO 0co00e TEpPUTOPUATEHOE MOBEACHHE —
3T0 pa3Hoo0pasHele peakuuy Ha MECTOHAXMKAEHHE APYTHX 4NEHOB
nonynanui. CNOXKHBIE HHCTHHKTLL, [OAJCPKUBAIOLIME pa3MellleHe Ha
TEPPUTOPHUY OTAGIBHLIX Ocobelt wnau rpynn ocobelt, U3BECTHEl ¥ NITHL,
MJICKOMUTAIOMIMX, PCIITHITHH, pbi0, B MeHblIed crenedn — y ambubnii.
OHM  TAaKKE HEPEeAKO BBIPAXKEHHl Y MHOIMX  pa3sHooOpasHbIX
NpEACTABHTENEH Oecno3BOHOUHBIX, 00AATAI0IUX CAMKHOH ¥ pa3BuTOH
HEPBHON CHCTEMOH — 3TO OUONOrHUSCKHE IPYTHb HACCKOMEBIX, TIAYKOB,
FONOBOHOIHX  MONNIOCKOB, Y BCEX BbIIENEPEHHC/IEHHBIX CYIIECTB
3aKpEUIeHHE 3aHAMAeMOrO YYacTKa JOCTHIACTCA pasHbIMK criocobamu:
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1} oxpaHa rpasull 3aHMMAEMOr0 MPOCTPAIICTEA W NIPAMad arpeccus no
OTHOLLEHHK) K YyXaKy; 2) O0COOBIM pPHTYaNbHBIM TOBENEHUEM,
JEMOHCTPHPYIOWHMM Yrpo3y; 3) CHCTEMOi CIelHaNbLHbBIX CHIHAIOB U/
METOK, CBHAETENLCTBYIOUIMX O 3aHATOCTH TCPPUTOPHU.

UEPAPXHSA NTONYJIAIWIA A TEOTPAGUUYECKAA
CPYKTVYPA ITOJUTHIIHYECKOI'O BHAA

[MoutH Bcerna pae npH  OTHOCHTCABHO YETKOM (H3UKO-
reorpaguueckoM pasrpaHuueHud naHjwadTos 1 Guotonos Bee OAM3KO
PacAOA0KEHHBIE NOMYAAUMM COCTABIAT KOHTHHYYM Ha NOBEPXHOCTH
3eM/IM, Ha JHE BORHOH 3KOCHCTEMBI MM B ODBLEME NpOCTpaHCTBA
autochepnl, rugpocdepsl W T.4. (Mo kpalined Mepe — 3a cuér
MHIPaHTOB). DTOT KOHTUHYYM ODBIMHO paclpocTpaHseTcs Ha 6OonbLOi
reorpadrucckuit  paiion ¢ Gosee MIM  McHES  OOHOPOOHBIMH
KIMMATHYECKHMHK YCAOBUAMH, peiibedoM U cooluiecTBAMY pacTeHUH.

Takyio CIOXKHYK COBOKYMHOCTH JIEMEHTAPHbLIX NOIYNAUMH HacTo
HA3BIBAIOT MOABHIOM WUAM cyiepnonynsuuei. [TpakTuueckd scerfia B
3THX Chyvadx ecTb HeOonbillMe, HO CTATHYECKH [AOCTOBEPHBIC
mMoponoryueckue paznHuHs MEXLY 3THMH rpyYIAaMH.

Hoxsua — 3T0 TepMHUH, UMM Teorpaduueckoe 3HaueHHe (M
il pacTeHMH, M Ins KUBOTHBIX) W MoAuépkuBatoliuit Hebonsiuue
OTNHYHTENLHBIC PEHOTHIIHYECKHNE TPH3HAKY BCEX MOMYIAHHHA, KOTOphIE
HACEeAKT 4aCTb BHAOBOrO apeasta. B Hay4HOH BHTEpaType NAaTHHCKOE
Ha3BaHKe [OJBMa CTABUTCS Nocle GWHApHOTO HA3BAHUS BHAA.

CrjowHol  apean  GHONOTHYCCKOIO  BMAA MOXET  OBITH
npeAcTaBleH Kak cMcTeMa TNOABHAOB, 4 Pa30OpBaHHbIA apcaji — Kak
COBOKYITHOCTb H3ONUPOBAHHBIX MOIBMIOB WM  CYNEPIONMYISLMH.
Huorpa 8 6M03KOAOTH H, B YaCTHOCTH, B AEMIKONOTHU NPEANOAAracTcs,
YTO 3jeMEHTapHasd TNONyAsLMA B [PaHUUAX CUCTEMBI HE O4EeHb
oTnanéuupx CuoTONOB M JanmwadToB TOXKE NOApa3fieneHa Ha
MUKPONONYJIAUMK  (Y4AaCTKM  CTerneH, JyroBelx cooOIIecTs, Ayro-
OOMIOTHBIE  BKOCHCTEMBL,  JIYrO-CTENMHBIX OHOTOMGE,  JIECO-CTEIHLIX
OHOTOMEI, MEMOBBIX JKOTOMbI, JNECHBIX (QHTOLEHO3LI M Npod.). 3To
HEPEAKO HACEJIEHHE OAHOTO OTAENBHOrO y4acTKa B JECATKM W COTHH
KBaipaTHbiXx MeTpoB Hin Gosee. Ho B peanbHom OuoreolgcHose 3Ta
MIOWAL MOXET OXBAThlBATh W BCETO HECKONLKMX JepeBsen (Wil
HaceNeHue OHOTO-EMHCTBEHHOrO NHA). ["pannny mMexay nonynaaunch
W MHKpPOMONyNAUMER NPOBECTH AOCTATOYHO TPYAHO, KAK W OTPA3HTEL HA
-MECTHOCTH PeajibHYIO MNOWaAk, KOTOPYIO OHA 3aHIWMAeT.

e
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Hz-3a 0codblx OHOXMMHUECKMX M KOPMOBBIX CBOHCTB pacTeHHH
i aOMOTHYECKHMX  YCJIOBRIA  MHKpOKIUMata  (ME3OK/IMMAaTa)
SonbiyHCeTRO 0coOel, KOTOpbIE BXOSAT B COCTAB OJHOID NOABHAA MIH
fonee MENKOH FPYNITHPOBKY BCE OHM MOI'YT JEHCTBUTENLHO OTIMYATLCH
no pasmepaM, MOp(OTOrHHM, OKpacke # T.1., a BCIEACTBHE WX
BHYTPUIIONYIMLUAOHHEIX B3auModeicTBUi OHH obnapatoTr M Gonee
CXOAHBIMU FEHETUYECCKUMHK NIPU3HAKAMH. -

Tak B mpenenax BHAA BO3HHKAIOT pa3Hble COBOKYMHOCTH ocobeit,
BcE Oojlee TECHO CRA3aHHBIE reHeTH4eckoH uHopmauMeit apyr ¢
APYTOM, HTO BEIpAKacTCd B HEPApXMYECKOH H MONMTHIMYECKOH
CTPYKTYpE GHONOFHUYECKOro BUAA:

DBua (apean, yacTe SonbLOH MO MIOMaan);

2nonen (onpeacnénneil reorpaduueckuit p-g, Gonee UM MeHee
KPYTiHbLi1);

3)3nemenrapuan nomyaaunsa  (GMOHEHO3 MM COBOKYIHOCTB

. HECKONBKHUX OHOETEOEHO30B);

4) Mukponomy iuaa {0HoleHoz, MuKpobHoTon).
JanHast  knaccuMKalMsd OCHOBRIBAETCA Ha  NanamagTHO-
OMOTONHUECKOM NOIXOAE K BBIICIEHHIO BHYTPHBUAOBBIX IPYITHPOBOK.

BO3PACTHASI CTPYKTYPA TIOITYJISIHH

BospacTHag cTpyKtypa ROMYNALMA MOXKET HMETh 00jee HIHM
MeHee BbIpa)keHHbIH npucnocobuTenbHbIi Xapakrep. Ona dopmupyercs
UCXOAS M3  TMPUCMOCOOHTENILHEIX  OHONOFMYECKUX CBOHCTB  BHAG.
Hepenko oskonoruueckne u  MOphO-3KONOFHYECKHE 0OCOGCHHOCTH
pa3HsIX cTaguit opraHH3Ma OYeHb pazfIMuHbL, B MPUPOAHBIX OHOLIGHO3AX
OHW B00OOMmIE MOryT BBHIMOJNHATE COBCEM pasHele OHOJOTHYECKHE
$yHKUMH (pacceneHHe, TUTaHke, PasMHOKEHHE).

HuTepeciia Bo3pactHad CTpYKTypa MNONyMAlMH Yy IOBYJIETHHX H
MHOTONETHUX pacTeHni. ¥ HUX 00bHO 00pazyloTess HEHOIOMYIIALKH,
T.¢. HeBONbIIME NOMY/AIMK OT/BNbHOrO (QUTOLEHO3a, ¥ KOTOPbIX HX
abCOMIOTHLII BO3pacT U BO3PACTHOE COCTOSHME — MOHATHA COBCEM HE
ToxaccTBeHNble. [loAHBIA OHTOrEHe3 BKANYAST MHOTME CTafiuu OT
NpopocTKa A0 OTMHpalollel 0cobH, KOTOpas crnocobHa K BEreTaluH B
TEeYeHHEe MHOFMX BeCeHHe-NeTHUX ce30HOB. PacnpefencHue Bcex
ocofell USHOMONYJAUMU TIO BO3PACTHRIM COCTOSAHMAM HA3BIBACTCH HX
BO3PAcTHBIM CNIEKTPOM.



8

HOJ0BOI COCTAB NONMYJIALIA

Ilon mnonoBoH cTpyKTYpo# HONYASUMH MOHMMAIOT YUCAEHHOE
COOTHOINCHHE CaMLOB M caMoOK. [Ipakruuecku Bce BUAbI KHBOTHBIX U
MHOTHE pacTeHHA B CBOCH OCHOBE GHcexkcyanbHBl. MHOTIA MOKET ObITh
PasBUT repMappoORMTHIM, [IMPOKO M3BECTHHLIA y TNapasUTHUECKMX
rpynn. Jina O0NbIMHCTRE MKHBOTHLIX THIMMHO COOTHOLIEHHE MOJIOB,
Gmrskoe k 1:1. TIoMMMO reHeTHHECKMX MPUYHH, COOTHOLUIEHHE MONOB
MOKET ONPEACAATHCA COOTHOLICHHEM BBIKMBAEMOCTH CAMLIOB M CAMOK,
KOTOpas HEPEIKO pas/iMiHa U3-3a PUIHOTOrUMECKNX, OMOXHMHYECKHX U
Apyrux ocobeHHocTed. Kpome TOro, y MHOMMX KHMBOTHBIX HW3BECTHO
SIBJICHUE 1apTEHOIeHe3a — Pa3sMHOXKEHUE HEOTUIOAOTRBOPEHHSBIX CAMOK, B
pe3yabTaTe KOTOPOrO MOTYT TMOABAATLCA CaMKH WiaM 0co0H 00oMX
noJNoB.

Kak npasuno, uem gaisilue JIpyr OT Apyra pacnosioKeHbl GUOTOMSI,
TeM Oosiblle  pasnMy4aloTes MX  KJAHMAT, TO4YBbIL, (PUTOLEHO3BI H
pacTHTENbHBIE accouHalyH. CooTBeTCTRECHHO, Gnaropaps
ECTCCTBEHHOMY OTOODY MeXxAy OTAWIEHHBIMM JApyr OT Apyra
AOMY/IAUMAMH  MOTYT BO3HHKHYTh CYUIECTBEHHbte paziuumsa. [lpu
CpaBHEHHH TPYMNI JKHBLIX OPraHM3MOB, B3ATBIX H3 reorpaduuecKux
TYHKTOB, OTAANCIHLIX APYT OT ApPYTa Ha COTHH KUNOMETPOB, IPHHATO
FOBOPHTE O TEOIPAPUUECKUX MOMY A LUMAX,

M3 MHOrOMMCHEHHBIX AAHHBIX AEMIKOJOIMH W3BECTHO, HTO €CIH
OHM 6binK 00pa3oBaHbl 32 CHET HEMHOTHX MUTPAHTOB (MHOTAA ITO OHA
camka), To Onaromapa Tak HasbiBaemoMy "addekTy ocHoBatens',
BOSHHKAIOIEMY NPH OTCYTCTBHH 0OMEHA reHeTHYecKOi nHdopmalinen,
Hen30EKHO NPOHCXOAUT reorpadMueckas IUBEPreHL s, OCHOBAHHAS Ha
FeHeTUIECKUX M MOPGONOrHHecKux pasnuumusix. ¥ jaxe ckpelunpaHne
0coOCH 1I0JBUIOB OJHOIC BHMAA WM3-33 HECOOTBETCTBMA B ITONOFHH,
¢usvonorvy M T.A. 3TO. MOKET ObIThb 3aTPYyNHEHO MAM BOBCE
HEBO3MOKHO.

JBe pasanyHBle ROMYNSILHH MOTYT CYLIECTBOBATH M OYEHb
ONMU3KO, ecnv OHM NPHCHOCOG/EHB! K LBYM 3aMETHO OTIMYAKMHMCH
Apyr ot gpyra OworonaM. Tak, Ha fecuyaHbIX W NECCOBBIX MOYBAX
OBMTAIOT HECKONLKO PaziMYHBIE KYKH-YEPHOTENKM, OTHOCHILIHECH K
OjiHOMY BuIy. Takue nonyIsiuy OAHOrO BMAA, 3aHHUMAKOIIME COCEAHME
TEPPHTOPHH € PA3HLIMH THNAMH MECTOOOUTAHHEH H COXPaHAIILHE CBOKO
CAMOCTOATENLHOCTE 63 HaNHuKs KaKUX-TuBO BHEUIHHX TPEnAaTCTBUH,
Ha3BIBAKOT YaCTO DKOMOTHUECKHMH PacaMu,
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‘B npencnax ogHoro OGuorona (OHOrCOLEHO3d) TAKKE MOMKET
CYLIECTBOBATh HECKOJIBKO CE30HHBIX 3IKONOrMYECKHX pac, Malio KIH
coBCeM He 0OMEeHHBAIDIUXCA FeHeTHYECKOH UHpopMaLneH.

[TOMUMO M3IMEHCHHA CPOKOB Pa3BUTHA, MHUTaHUE KHBOTHBIX-
durodaros Ha pasAMUHBIX KOPMOBBIX PACTEHHsAX TaKkKe MOMNET
NPUBOAMTE K PasHbiM 3aTPYAHEHMAM B CKpeluMBaHWH ocobel OAHOrO
Buaa. CornmacHo npasuny lonkuunca (1917), MHorue HacekOoMbie-
durodary NpeanouUTaOT OTKNANBIBATL AHllA HA PACTEHHS TOrO BUAA,
KOTOPbIM MUTAAKChL HAa CTamuK NUYuHKH. [lo-BHAMMOMY, 31€ch HMEeT
MECTO 3aliOMMHAHME HACEKOMBIM 3araxa MM Ap. CBOWCTE KOPMOBOIO
pacTeHHsl, aHANOTHYHOE MMMPUHTUHTY. TlogoCHOEe Ke ABJACHUE
BO3MOXHO [IPM Pa3BUTHH OJHON0 M TOTC K€ [apas’uMTa Ha pasHbIX
xoasesax. Ecau mpu 3TOM crnapuBaHWe HAaCEKOMBIX MPEHMYIIECTBEHHO
APOMCXOAHMT Ha X035 MHE MIAM OKONO HEr0 MWIH JKE BO3HMKAKOT
M3MEHEHHA B OKPACKE M MOBEJAECHHHU, CBA3AHHBIE C PA3IKYHbIM KOPMOM,
TO B nNpeAenax nonyssund  audgepcHUMpYOTes  OHONOTMYECKHE
skonoruveckue pacbl. Kak mnpaBuno, 3TH packl HE [IOJHOCTEIO
M30TTMPOBaHbl APYr OT ApYyra.

HeoauopoanocTs NpPU3HAKOB TeHOTHIA M ¢eHoTHna ocobel,
BXOAAUIMX B HOMYJISLMIO, HMeeT GONBLIOE IKOTOrHUecKoe 3HaueHune. B
3aBHCHMOCTH OT KOHKPETHBIX YCAOBUH GOJbLIEC IIAHCOB BEDKHTHL TO Y
OJUINX, TO Y JIpYTHX ocofei, KOTOpble 3aTeM CHOBA BOCCTAHABJIMBAIOT
BCIO NOMYNSALMIO. H3MEHUHBOCTE B MOMYNSLUM MOXKeT ObiTh Oonee
WA MEHEee 3aMETHa, HO OHa OYEHb 4acTo MUMEET NMPHCHOCOOHTENbHOE
3HaueHue. ClelyeT OTMETHTh, UTO MPAKTHYECKH B JIOGOH MOmynsiuuu
ecTh 6oMee UK MEHEee CKIIOHHBIE K MUrpaLiy 0Co0U.

B 3aBUCMMOCTH OT KauecTBa, COCTABa W 3aNacoB lIKUIM, OT
Pa3nHUHBIX KIUMATHUECKMX H TOTOAHBIX YCAOBHH MPEUMYIUIECTBEHHO
BEDKMBACT Ta WM MHAg YacTe TONYNALMH, K, CJIEAOBATENbHO,
coxpaHsierca ¢€ obuwmH rcHodon) (OH  MOMYYacTCs  HEMHOrO
W3MEHEHHBIM). B M00OM cilywae BO3MOXHOCTL BhDKHBAHHA OTUC/BHO
B3ATOH TONYJALMM  PE3KO yBenuuuBaerca umenno Onaropaps €€
reneTudeckod U peHeTHHECKO# HEOTHOPOAHOCTH,

3ATAHUSA JI51 MPAKTHUYECKOMN PABOTBI
3aganne Ne 1.

Ha cTanuyun KonblieBaHua NTHEH ObIIO OTAOBISHO H OKONBLOBAHO
140 npozpor-psadunHukoB. Yepes 10 gHeld MaccoBbIi OTNOB MOBTOPUITH

2]
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¥ nolimanu 225 nThu, K3 HUX 25 ObUM YHE © Konbuamy. OupeenTs,
KAKOBa YWCIEHHOCTH 3THUX  NOTHL (& MCCNEAYEMOH TCPPUTOPHH,
JaHAMACMOll TIOMyNANMed, TNpPWHAB 80 BIWMAHWE, YTO MEUEHHLIC B
nepsblii pa3 po3Abl paBHOMEPHO PACMPENCAHNIUCL MO BCCM  3THM
onoTonam. :

Jamanne Ne 2.

H3obpasute B Buae  AMAarpamMbt  KOJHUECTBEHHBIE ]
KaueCTBEHHbIE OCOOEHHOCTH COCTARA [HE3NCBOrQ MATEPHANA USTHIPEX
BUJOB BLIOPKOBLIX nTHy (Moxaposa, 2001), OCHOBLHIBAACH Ha
NPABEASHHBIX HCCNIEIOBAHUAX (HMCACHHBIC THAUSHUS NaHbl B Y0):

Hazpanue Matepuana, | 3ubmik | Kononnswka | 3enchyuika | Jlybonoc
HCHONE30BAHHOTO
IUTst CTPOUTENLCTBA

rHE3N

3enéHble MXH 100 - 30 -

Crebiin TPaBAHHCTHIX | 60 100 90 100
pacTeHni

Hperechble eTouky | 10 - 4 100
Melnkue KOpHH— 20— st ﬁ?{]&.
Kopa 6epéanl 20 - - 50
Pactutenshbiii nyx |20 7 - - -

Ceména Bi3a 30 - - -

3enéupie MUCTHS - - 10 -
Couperust Gepéanl - - 10 -

ITepbs nTHL, |50 50 160 -
_Ujela?ﬁ, WKUBOTHBIX | 40 - - 50
Bara 10 - 30 E
CuHTeTHHECKAs HUTB | 30 - 50 B

' Bymara 10 PR K -]

3ananne No 3.

Haueprure Tabavily YUCNEHHOCTH W Pa3MCIUEHHS BLIOPKOBBIX
NTUL B pasznu4Hbix OUOTONMAX CPEAHepYCCKOi JecocTeny (YHCIo nap Ha
KB.KM) W NOHUCEMEHHO CIOCIATh BbIBOJbLl — KAaxKuMC BHALI ABIAXOTCH
AJOMHHaHTaMH H CY6ﬂ0MHIIaHTaMH B CMEHIZHHbIX NIeCax U B NOHMeHHBIX
necax (Capsiues,Moxaposa,2001):

Mecrooburanua | 3a6muk | Kononnauka | 3enenyka I[y60Hc;€ ~Mer0ﬂ
CMemannblii 73 2.5 3,7 7,5 16

nec

TofimMennsrit 1342 |- 20 17,5 12,5
nec

Jlecononoce! 29.4 12,5 24.1 7.5 24,1
TlapKoBbIE 30HbI | 40 25 |25 |25 20

3aganue Ne 4,

Hapucyiite CXEMbI PaBHOMEPHOFO, CJIYHAHHOTO H
arperipoBaHHOr0  pasMellleHHs ocobedd Ha TeppuTopHu  GuoTona,
KOTOpBIE BXOZAT B COCTAR OJHOH nonynsuydd. Hanuimte, npu Kakom:
covYeTaHHH abHOTHHEeCKHX W OMOTHHECKUX (DAKTOPOB (B TOM 4HCIHC
YUMTBIBAA OCODEHHOCTM MNOHBHL, penseda ¥ T.JL)  MOryr OwiTh
peajiu3cBaHbl B OPUPONE  YKA3AHHLIE CTPYKTYDHLIE [PH3HAKH
HOIY BALUOHHOTO PacTpeeneHUs Y PaCTEeHHA HIH JKHBOTHBIX.

Oruér o HODPAKTHYECKOMY 3aNa3uHI0 H0JLKEH COAEPKATL:

{. [TucbmeHHBIE OTBETHI Ha BOMPOCHL [/ CAMOKOHTPOJIS, BKIIHOUAKOLKE
HEKOTOPBIE ONpPEAcIEHU TIONYIALHOHHOM IKOJIOMHH.
2. HuceMennoe odopmienue 3anavnii 1-4, pxmouas TabauLbl K

NOCTPOCHHbIE MO HUM rpadukn. Hanuumite BhiBoabt, oGocHOBAHAS Y
OTBETHI.
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KOHTPOJibHbIE BOITPOChHI

BOI]I)OCI:-[ O YyCTHOTO CaMOKOHTPOIA L

1.  [lepeuncnure  OCHOBHBIC  3KONOIMHECKHME  KOJIMHCCTBEHHBIE
XapakTEPUCTHKH OUONOrHYECKOH NONYNsIMK JKMBOTHEIX WITH PaCTEHUH.
2. YeM onpeaenseTcs MONOBOH COCTAR MOMYNAUMH, OT KaKHX YCIOBHHA H
BYOMOTHUCCKHX TEPURHAKOR OH 3aBMCHT?

3. TlpueeluTe MpHmepbl NONYNSLUMH, MMEIOWHX APKO BhIPAXEHHOE
TPEXMCPHOE paclipeiie/ienye B IPOCTPAHCTBE.

4. B uém 3aKkmoualoTes riaBHble 0COOEHHOCTH BO3PacTHOH CTPYKTYDEHI
LEHOMOMYJIALM#A ABYIETHHX U MHOrOITHUX PAcTeHHH?

5. lipuBeauTE NPUMEPBI MOHOBOJIBTHHHBIX M [I0JIMBONBTHHHBIX BHAOB.
6. [lpyBeauTe npUMEpBI IAPTEHOIEHETHYECKHX BUIOB.

BOIIpOCbI A MACEMERHOT0 CAMOKOATPOINA:

1. Yro Taxkoe BMA, NOABMA K MHKpononyisanus? Hanwnwwre
ofipeeneHuns.

2. Yro Takoe noautunvuecknd BHA? Hanwinwre onpegencHue o
NpUMEpLI.

3. OnviguTe rAaBHbIe OCOOCHHOCTH NONYNAUMH, Kak OMOSOrH4eCcKO
CHCTEMbl, KOTOPBLIE MO3BONAIOT €H COXPAaHATh CBOK CNOCOOHOCTL K
CaMOBOCTIPOHM3BEICHMIO U FOMEOCTAsy.

BUBJIAOTPAOGUUECKUN CHHCOK
1. Cepepuor A.C. Teopus spomouun. Y4ebnux ang ctyn. BY3os. M.
I"'ymanutaproe usz. Heurp BJIAJIOC. 2005 r. 380 C.
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HssnaraiOorc OCHOBHBIC. TEOPETHUSCKHE TNOHATHA O CTPYKTYpe N
pazBHTHA NPUPOAHBIX GHOLEHO30B. [IpHBOAATCA HEKOTOPBIE UHACKCEL U
maremarnyeckue  ko3bduUMenTHl,  MCNONb3YEMble QA OLEHKH
Guonorueckoro pasHootpasus  3kocuctem. Taioke slaHbl  npUMeEpEl
METOAOE  KaueCTBEHHOr0  CpaBHenus  OMOUEHO30B  HMCXOA% M3
KOMMMECTBEHHBIX JAHHBIX MO OTACABULIM rpyniiam (ayHet ¥ Gaopsl.

TexcT neyaTaeTcsd B aBTOPCKOM pelakinu

Moanucaro B neuats 20.05.40, ®opmar 60%84 1/16.
Ven. neu. n.1,0. Yu. w3g.n. 1,0, Tupax 30 k3. 3aka33se . becnuartho.
Kypckuil rocyAapcTBEHHbIA TCXHUYECKUH YHUBEPCHTET
305040, r. Kypck, ya. 50 net Oxradps, 94.
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ITenn sanaTHa: _

M3yuuTh OCHOBHBI€ THHBI OMPEAS/IEHHS YHCICHHOCTH BHAOB W
00unHs GHONOFMYECKUX TPYNIl HA OCHOBE 3KOAOTO-(UIOPUCTHHECKHX H
IKOJIOTrO-hay HHCTHHECKHX COOPOB M KOANEKIIMOHHBIX MATEPHATIOB;

H3yuute.  OCHOBHBIC THIBI oipedeNieHuns  OeTa-pazHooOpasHs
TAKCOHOB NMYTEM HCIONL30BaHHS Pa3HblX HHASKCOR OMOLEHOTHHECKOTO

_ obcudta n CpaBHCHHA BUOOBBIX CITHCKOB B DKOCHCTCMAX.

OBIIUE TTIOJONKEHUASA

K ofnact# CHHIKOJOTHH OTHOCATCS Camble pa3NM4HbIE HayuHbIE
paboThl, 3aTparHBalOLIMEe BCERO3MOMHBIE ACTIEKTH W OCOOEHHOCTH
CTpoeHHs H (YHKUHOHMPOBAHUS LENOCTHBIX 3KOCHCTEM — GHOLIGHO30B,
OnoreoueHo3oB UM Bcelt Ouoclpeprl MAaHeTBl. DTO MOTYT ObITh M
Ha3¢MHO-CYXOTYTHBIS,  MOPCKHE, CONOHOBATOBO/HBIE, MPECHOBO/IHbIE
WM TNOYBEHHBIE 3KOCHCTEMBI. TeopeTHUeCKH CHoja OTHOCATCA H
1apa3UTOLEHO3EI, @ TAKXKE OTPOMHbLIE FIO MUIOLIA/IM U OYEHb CAOXKHBIE MO
CBOMM [MapamMeTpaMm [POCTPAHCTBSHHO-BPEMEHHOTO  PachpeleieBus
pa3HOOOpasHBIX FPYNM  JKUBBIX CYILICCTB  (KUBOTHBIX, pacTeHMH-
TIPOJIYLIEHTOB, TPMO0B, MUKPOOPTAHM3MOB K p.), KOTOpble OOHTAIOT Ha
TEPPUTOPHAX [IENBIX KOHTHHCHTOB, 3ooreorpaduuecknx 3oH (GHoMOB)
uav Suoreorpaduueckux obnacteit.

ByRoBoi cocTap KMBBIX OpraHH3MOB MOMKET OBITR H3YUeH B
rpaHyliax 3KOCHCTeMBl moboro panra. Kak npaBuio, cambie [NIaBHbIE
MPUYUHE!, ONpenenawiue ux OnopasdHoobpazve, 3aKiloHalOTed B
¢dm3uko-reorpadguuecknx  ocofernocTax gaHAwadToB, €CTECTECHHOM
ycTopHeil pa3sBUTHA reOJIOTHUECKOro penbeda, 3aBucaT OT ME30KIMMara
Y MakpolkyiuMaTda. BaskHoe 3HA4YeHME MOMET MMEeTh W eCTECTBeHHAH
CYKIECCHH (3aKOHOMEPHOCTH AJIMTEIBHOTO U3MEHEHHS) PACTUTENBHOro
NOKpOBa M OMOLEHO3a B LedoM. Bee opraHusMebl, BXojsiiye B COCTaB
3KOCHCTEMBL, MOCTENIEHHO MEHAKT € (PHU3HYECKYIO H XHMHYECKYIO Cpeny.
Hzmensercsa obiiee KOMMUECTRO Opraitueckoro sewectsa. CyIecTryior
TAKKE CNOXKHBIE B3aUMOCBA3Y MExay rereporpodamu W aBToTpodaMu
BHYTPH OHOLICHO3a, CO30aiolUKe HalpapjicHHAa Oollee WIH  MeHee
OHHAMHYHOro pasputus. 3-3a coBmecTHOro M KOMIIEKCHOTO AEHCTBUSA
BuoTHYeCKMX U A0HOTHYECKNMX (PaKTOPOB cpeilbi MOXKHO paznuuaTh JiBa
OCHOBHBIX THTIA CYKUCCCHH, MEHAIOLUX OHopa3HooOpas3ie IKOCUCTEMEI.



- TMN — 5TO KOHCTPYKTHBHbIE CYKUECCHH, Korna Guomacca
Opratiu3MOB MOCTENEHHO HAKANMMBAETCs (3ace/ieHue MecTOOOHTaHMA
[10cNe 0XKAapoB, HaBOAHEHWH, pyOKM NecoB, ¢X0Ja CHEXHLIX NaBHH H
reooruueckux ¢Opocoe U nipou.). Hacto B nepsoe BpemMa NpeHMyILECTBO
HMEIOT TipefcTaBuTens dnopel ¥ (ayHel ¢ GOABIWIMM GHOTHYECKHMM
MOTEHLIMAIOM K Pa3MHOXKEHHI0. BropasHooBpa3ne MOXKET YBENHYHBATHLCS
COrnacHo CNOXKHEHLIMM 3KONOTO-OHONOMHYECKHM 3AKOHOMEPHOCTAM U He
off3aTeNbHO 2Ta 3aBUCUMOCTDL Oy AeT JTMHERHOH.

2-# THN - 3TO0 MECTPYKTHBHbIE CYKHECCHH, KOrla paspyliaeTcs
HaKonuBLuascs paHee GroMacca W opraHuyeckuit cyberpar pasnaraerca
MOYTH MOJHOCTBIO. 30ECh TOXE CNOXKHLIM 06paloM MEHAETCH 4HCIO
BHIOB KM OuoOJNOTHYECKHMX rpynn. B OCHOBHOM 3TO CBA3AHO ¢
nepepadoTKOH MOACTUNIKK B OUOLEHO3E, ¢ OTMHPAIOWHMH JEPERLAMY H
KYCTapHUKaMU, YTHIH3ALNCH JOHHBIX OTI0KEHHH W T.4.

KanmakcHoe ¢oobmecTBO — 3T0 TePMMHANLHAA CTAAUS PA3BUTHA
6uoueHoza  (YCTOHYMBO U ANUTENBHO CYIHECTBYIOLW@AA MPU JAHHBIX
KIHMATHYECKUX YCAOBUAX) — OOBIYHO O4eHb ©OO0rato 1o BHAOBOMY
cOCTaRY. B HEKOTOpPBIX MecTax MIAaHEThl ECTh COOOLIECTRa, COAEpKalHe
Gonsluoe pazHOOOpasHe PENUKTOB (MANEOPENHKTEl — APEBHUE TIPYINbl
KUBBLIX CYUIECTB, COXPaHHBLUMECS HA OMPaHWYCHHBIX TEPPUTOPHAX HIIH
AKBATOPUAX).

Ecte ¥ apyrue Tensl ¥ kaaccuduxatiuM CyKileccui, CBA3aHHBIE C
ECTECTBEHHbIMH HIIH AHTPOTIOIEHHBIMH (PAKTOPaMU Cpeibl.

Hepenko otmeuarot, 4To BHAOROe pasHoobpaisue dopel U dayHbl
BO3PACTAET B LIMPOTHOM HalPaBlIEHHH B CTOPOMY 3KBATOpa 3€MAH, HO W
3Ta  3aKOHOMEPHOCTH  MOMKET  HapywaTbCi  #3-3a  CIIOXKHOCTH
pacrpezneneHus 3ooreorpadMiecKiX 30H W MO3AMKW OHOTEOIEHO30B Ha
IOBEPXHOCTH CYWH. B IIMPOTHOM HanpaBlNEHHY TaKKE BO3MOXKHBE
konebaHus YHCIGHHOCTH BHAOB M CMEHA [pPYNN OpraHu3MOB H3-32
PACNONOXKEHHS OKEAHOB M M3MEHEHWH MaxpoknuMara. Ewg oOonee
CIIOXKHBIE OCODEHHOCTH MOTYT HaOMOAATECH B TPEXMEPHOM IPOCTPAHCTRE
rugpocdepsl.

Kpome Ttoro, B Guonorny xopollo u3BecTeH 3¢ ¢eKT 3KoTona —
MPHPOAHOE  SABAEHHE, CBA3AHHOE € rpaHHUaMM  OHOIEOLECHO30B,
naHawadToB, KPYNHBEIX NPUPOAHO-TEPPUTOPHANBHBIX KOMILIEKCOB,
sooreorpaduueckux 3oH {(GuomoB) W T.n. Benemcrteue passooGpasus
abuoTnueckux M OuoTH4eckux (akTopoB Ha rpaHHue OHOLEHO30OB

n

yCJ'IOBHﬂ O4YCHB Bapﬂaﬁeilbﬁbl, HTO [Q3BONACT COCYLICCTBOBATE
OrpoOMHOMY KONUYECTBY TAKCOHOBR HAaCEKOMBIX, paCTEHHﬁ, nayKkosB, IITHIL,
MEJKHX MIICKOIMHUTAOLEHX, paCTBHHﬁ HT.A.

Baxuo moauepkHyTs, 4To 060 repBOHAavyanbHOE  DKOJOTO-
Huonorvyeckoe U OHOUCHOTHYECKOE H3YUSHHE SKOCHCTEMBI HEBO3IMOMKHO
Be3 BEIACHEHWA MAKCHMAJILHO BEPOATHOTO YHC/IA KOMIOHEHTOB 3TOH
CHCTEMbl — TO €CThb B K@KAOM KOHKPETHOM MCCIIEN0BaHMH HEOOXONHMO
YCTAaHOBUTL OUpEeNeNEHHBIl  BMAOROH cocTaB ODMTAIOWIIMX BMECTE
NPOSYIEHTOB, PEeAYHEHTOB U KOHCyMeHTOB. OJHAKO, NOMy4YSHHLIE
BUJIOBBIE CNUCKH — 3TO TONBLKO OCHOBA AJIA jAanbHelmsero ewg Gonee
CONHOIO 4HAMH3a C TOUKH 3PEHMA 3KONOro-hayHHUCTHMECKOro |
SKONOro-(prIOPHCTHUECKOTO PACCMOTPEHUS BCCK JKMBBIX OPFaHH3IMOB B
DarHOM DHOUEHO3E.

Kak mnpaeuno, kakue-nubo OONOAHUTEIbHBbIE OHONOTHYECKHE W
DKOJNIOTMYECKHE AAHHEIC O M3MEHEHMAM (0phl KM (payHBl (a2 TaKXKe Mo
61OI0riM OTHENBHBIX BUAOB W NOMYAALMIA) TaKKe COOHPAOTCH YUEHBIMU
Ha MOPOTSDKEHMM pa3HblX fieprojor pabotel nyTéM  HabmoaeHHS W
OMUCaHWS B E©CTECTBEHHBIX TPHPOAHBIX  OuoreoueHosax. B modom
chny4yae 3TO W €CTh HanbOAee BaXKHblE OCHOBHEIE, NEPBHUHBIC U
(dyHgaMeHTa LHBIE MaTepualisl 06 3KOCHMCTeMe, a OCOOCHHOCTH WX
YBEIIMYEHHA, OETpajaludH M BbIMUPaHUA MOTYT MMETh NpUKAaAHOE
OROMHINKAUMOHHOE 3HAYECHHE. :

Hepeako noctatouro undopMaTHBHBIM MaTtepran TIONMy4aeTca yke
MpY  COCTABJIEHHH TOYHOrO BMJOBOTO COCTaBAa JAaHHOW TeppuUTOpUY
(aAMHMHHCTPATUBHOTQ peruoua, KOHKPETHOH 3KOCUCTEMBI,
3ooreorpadUUecKOd 30HBI W T.JI.). DTO CBA3aHO C TeM, HTO MHOTHE
Buonoruyecke OCOOEHHOCTH MW 3aKOHOMEPHOCTH  paclipeferneHus,
Hanpumep, ¢BPONCHCKHX MOMYNALMH XKHBOTHBEIX U PACTEHUI HE TaK YX
CHJIBHO OTAHYAKOTCA APYr OT Apyra. XOT4 B MPHPOAE HET COBEPLUCHHO
ONMHAKOBEIX MOMYNALHHA WK TeM §oJiee NIOARUAOR JKKHBBIX OPTaHM3MOB (B
OCHOBHOM MOJPa3yMEBacTCs HX TEHCTHYECKOE WA (EHOTHIMHUECKOE
pasunoobpazue).

Yacto yu&Hble-NpodecCHOHaNbl HCCIEYIOT 3KOCHCTEMB! TONBKO N
orpejien8aueX (payHucTHYecKUX MM (GIOpHCTHYSCKHX 3amay. Kpome
TOro, Ha MpaKTHKE W3-3a TPYIHOCTEH B KONJACKTUPOBAHHM  MJH
WASHTHQHKAUMK BUAOB HAYYHBIC OMUCAHMS M CPABHEHHA CRELHATHCTHI
NPOBOIAT TOMBKO MO HECKOJbKHM WIM OLHOMY T2KCOHY (TpyIifie BUAOB).



OTmerum, 4To mobag Guonoruyeckas pabora HAUMHACTCA C NpaBH/ILHOA
¥ KOPpeKTHOH nienTudukaunn (onpepenchus) obBeKTa MCCAEN0BAHKS
HTO HEPE/IKO ROCTYMHO TOALKO Y3KUM CMEUUanucTaM No Toi WK rpynne,,
Touroe H"aquoe onpenenenne  Oaktepuii, MBOrux npocmﬁmux-
BOAOPOCICH, TpUGOR, MENKUX GECMO3BOHOUHBIX KMBOTHBIX KpaﬁHé
CNOXKHO M3-3a HEOOXOAMMOCTH aHANMM3A MENKUN M MOJBHKHBIX CTPYKTYD
KMBBIX  oprannsmos. llostomy coGpauubie  dropucTiueckue u
(hayHUCTHYECKKE KOIIEKIMH H3yYAKOT B nabopaTopHbIX yCaoBHAX. Jns
MOBLILICHUA TOUHOCTH OTPEACIIEHHS OCYILECTBASIOTCA CEPUHHBIE CHOPHI
(myHle — Ha Pa3sHBIX CTAAHAX OHTOT¢HE3a), DTO HeoGXOIANMO He TOJIBKO
[IOTOMY, YTO PasHble MPM3HAKH BHAOB [OABEPKEHBl M3MEHUMBOCTH, HO U
AN M3YYCHHA HYMCNCHHOCTH JKMBBIX CYINECTB, BIHAHHS paSJ'llr;liHle
ﬁzﬁo&oogr e :::pe,nm ga BHYTPHIONYJIAUNOHHOE  pasHooGpasue
KHX  oco i

e oruce EHHOCTEH, AN oueHkH GuopasHooGpasus

H, KoHeYHo, y GOTAHMKOR M 30070TOB HHMKOTIA HeT rapagTui, 4To
BEIABJICH [O/HBIH CNMCOK BHIOB paccMmaTpHBAaeMOi 6H0ﬂ0rnqe::K0ﬁ
rpyniel.  Hepenko 910 ceazaHO He  TOMBKO ¢ GE3OHHOCTHIO
SKCMEARUMOHHON PaGoThl, HO ¥ H3-32 CHOHTAHHBIX NPOLIECCOR IMHUTpalHH
¥ UMMUrpaunn. MHOra nonHoTa BLISBACHHA BMAOBOTO COCTABA TAKCOHA
MOMET ~3aBMCETE OT HuCha NpOD, NPUMEHNEMBIX METOAOB cHopa
(HanpuMep, Koraa npeobnafaloT JTHMHMHOYHRIE MIH B3pOCITbIE CTaauu), OT
NEpUOIOB {CE30HOB) M CNOCOGOB HABNIOACHMS M MOACHETA, OT 9 ux
KOJTM4ECTBa U T.[. ,

iipome TOI'O, Ha TEPPUTOPUM TpacHOPMHUPOBAHHBIX M CHJILHO
WSMCHCHHBIX ~ SKOCHCTEM  BHMIOBOH  COCTaB  GBIBACT  3HAMHTENBHO
ZSEHHeHHbIM HO npHvHHAM [PSMBIX WM KOCBEHHBIX HETATHBHBIX
TI;"ponoreHme BOBOEHCTBHH, AJIMTENLHOCTH M CHIIE 3THX MPOLECCOB U

JImS HAYabHOrO O3HAKOMIIEHHS C KOIHUECTBEHHBIMMU napamerpaMu
GHOLEHO30B HaM B NpuHUMNE GYIET JOCTATOUHO paccMoTpeTh anabga-u
bera-paznoobpazue sxocuctem. TTeperiii TEPMHH OTPAKAET KOHKpEeTHOE
BRAoBOE OorarctBo — obwee 4Mcio BHAOB B AaGHHOM coo0luecTre H
BHIOBYIO HACBILICHHOCTD ~ CPE/IHCE UHCIO BMIOB HA €MHHLY 1JIOIIA0H
(M oObEma). Kpome TOTo, BAXKHO 3HATL M TAK HasbiBaeMoe Gera-
pazHoobpasue — 3T0 HIMEHUHBOCTL anbha-pasHooOpasus, T.e. KHAEKCHI
CpaBHCHHS GHOPasHOOOPa3Us MEKIY «aICKBATHBIMUY OuoreoLenozamu,

koo dULIMeHTs  CXOACTBA W CTEPOTEHHOCTH. Bce  HayyHo-
HCCIfedOBaTENbCKHE COOpBl M yu€Thi IlenecoobpasHo MpOBOIUTL B
NEpUOABl MaKCHMAJIbHOH aKTHBHOCTH JKHBBRIX CyLICCTB (BpeMa  FO/la,
MOrOAHBIC YCAOBHs), IS pacTCHM — B TIEPUOAGRL LBETCHHA N
MI0A0HOIIEHHUS.

Onun W3 HauBonee MpOCTBIX CNOCODOB, KAK OPHEHTHPOBOUHO
OLEHUTL YMCIEHHOCTb TOFQ MAM HHOTO NpEACTABHTENS hropel wn
dayHel — 3TO KAKHM-TO CTIOCOOOM ONpPENIEANTE BCTPEUAEMOCTD AHAHOIO
BUAA OpranusMoB. PakTHUYSCKH [pPH H3Y4UEHHH OuopaszHooOpazua
3KOCHCTEM 3TO MOMET O3Hauyarh NPOUCHT Npod, B KOTOpPOM BCTpeveH
Janubit Guomornucckuil Bua. Konmuecrso npof u3-3a ocofeHHOCTERH
cpenbl OOUTAHMS HKMBOTHBIX M PACTCHHH, H3-33 METOA0B M TEXHHKH cbopa
WAM [0 IPYrMM [PHYMHAM MOXKCT CMJIbHO Pa3jiM4arbes, HO B mobom
cnydac TouHocrs 00pmHO  OpiBaer  Gojplued  Apy chyualinom
pacnpeneneHuy 0colci, T.6. OTHOCHTEILHO fonee paBHOMEPHOM Ha
u3yuaeMol  Tepputophd. OueBMOHO, 4TO TpH  arper¥poBaHHOM
pazMELEH Al Opraln3MOB STOT N0Ka3aTeNb MCHEE TOYCH, 0cOBEHHO MpH
YBEJIMYEHUH MIIOWAA TEPPUTOPHH (MU AKBATOPUM), KOTAA HAXOMKICHUE
WK POTIYCK CKOMUICHHH KMBBIX CYLIECTB MOMKET 3HA4MTCIBHO CKA3ATHCA
Ha TOUHOCTH OLUCHKH BCTPEHACMOCTH.

ITOT OTHOCHTENBHO NPOCTOH Cocod MMEET CMBICT B TCX CllydasdX,
camu MpoOkl (Hanpumep, Y4ETHbIC THIOWNAAKH C 3a7aHHON IIOLIAMBIO)
CYMMapHO FPUMEPHO PaBHBI 10 OXBATHIBACMORH MTOLIA/M IKOCHCTEMEL.

Ho Ha npakTHKE datile BCETO MPUXOJMTCH UMETH [0 CO cGopamu
pasHBIX OKCIICAHLMA pasHbIX YYEHBIX, B PasiHyHBIC TOAR M HE-
OJIMHAKOBBIX M0 cTMi0 cBopa (BKMOHYas pazfiMiHble CTalliu pasBHTHA
opraHuzMos) no of6piMy Marepuana (unorga 2To MoOXeT ObiTh M
[IONE3HEBIM I TIONYHEHUS MAKCUMATIBHO KHGMOPMAITHOHIONO OMHCAHHA).
W u3 Takux [OaHHBIX TOKE MOXKHO BbIBeCTH ODIllee NpelCTaBlicHHE O
PENKOCTH TOTO HITH MHOTO BHJA.

CyulecTBylOT ~HECKORBEKO ~ CNOCOGOB  ONPCAENREHUHA  OCHOBHBIX
nokasateneit BHAOBOrO OuopazHooOpazns, KOTOPOC XapakTepusyercs
OIHUM EIMHCTEEHHDLIM YHCIOM. B 3aBHCHMOCTH OT KOHKPETHBIX YC/IOBHHA
KOJLTEKTHPOBaHUs, M3y4eHus M cOopa i OLUEHKM TaKCOHOMHHECKHX
CTUCKOB ClIEAYET MCMONG30BaTE TOT Wi WHOl napameTp. Kak npasuio,
3Ta 9acTh PaBoThl APUXOAMT C ONBLITOM 110 MEpe J0Aroh 1 TILATENLHOM
00pabOTKM HPUPOJIHBIX MATEPHANOB U KONIEKLHH.



1. Hujexcrl BRIOBOr0 60raTcTRa.,

B OCHOBHOM 3TH nNapamerpsbl OTPAXalOT YHCIO TAKCOHOB B
KOHKPETHBIX  BBIOOpKAX, 4YacTO [ONONHEIHBIX NS MOoNy4eHus
MAaKCHManbHO TMONHOH U JOCTOBREPHOM KapTHHEI © OuHoneHoze #
HaOAIACHUIMH, PHUCYHKAMH, bororpadusimu, coOpaHHbIMH
THYHHOYHEIMH CTAAUSAMH TIPH OTCYTCTBHW HMAro u T.1l.

1,2) Huapexent Mapranepa v MeHXHHRKA (NO3BONSIOT OUCHHTEL —
CKONBKO BMIOB MPUXOAWTCA HA YHCHO COOPAHHBIX WM  YHTEHHBIX
ocobeii).

Dyg =(S=1)/ InN,

Dmn=S/¥ N

[O€ S - 4UCNO BBIARIEHHBIX BUJIOR, .

N - ofwee yncno ocobeil BeeX HAWIEHHBIX BHAOR.

3) Angekc IMennona: H= - Y p Inp;, pi - aons ocobet i-i
Ouorpynnsi,

unn Gonee noapobuo: H=-Y N;/N InN;/N , _

roe H — punoroe pasnooGpasue B Ourax, N; - uncno ocobeit 1 — o

Ouorpynnst, N - obuwee qucno ocobeil.

4) KoadppunuHenTsl AOMUHAHTHOCTH;

a) Hanexce beprepa-Ilapkepa: D = (N; / N) 100% , rme N; - 3710
YHCACHHOCTL BCEX ocolefl IaHHOTO BHAA (rpYIibl, ceMeHCTBa) BO BCeX
npobax, a N — 3710 ofmas qucieHHOCTs ocoleil Bcex BHIAOB (Bcex rpymnn,
CEMEHCTB) BO BeeX npobax. CyMmapHo 3TOT nokazarens pasged 100%.

6) Hnaexe Camncona: D=3 (n (n-1))/ N (N-1) 100%.

Kak npapumo, HHACKCH AOMHHHPOBaHUS clNaB0o YYBCTBUTERHBI K
00BEMY BBIOOPKH U YMEPEHHO YIaBIHBAKOT PasNiunsg MEKIY GHOTOMaMM,
HO TIPH 3TOM XOPOILO MapKUPYIOT 00uine GOHOBEIX (MAcCOBBIX) BUIOB H
TaKCOHOB.

2.Min1eKeht CX0CTBA H PA3THYHY,

OueHb 4acTO JNd 3KOJIOrO-TEOPETHUYECKMX, OOIIEOUONOrHUECKHX
MM DPHPONOOXPaHHBIX UEAeH BaKHO CpaBHHIbL CXOAHLIE (T.e.
OTHOCHUTENLHO PaBHOLEHHBIE MM aEKBATHLIE APYT APYTY) MO OCHOBHBIM
npU3HAKam OMOUEHO3b (nanpumep, HIMPOKOSIHCTBEHHBIE,
MENKOJIMCTBEHHbIE, CMELLAHHBIE 1eCa OfIHOTO THUNA — HaropHhIe,

noiimenHele, Oalipaynpte W T.A.). JTO AaéT aOpaB0 caenartk Gonee
KOPPEKTHRIE RLIBOALI O Haubonee OOraTelX M LEHHBIX IKOCHCTEMAX
«OAHOrO paHray no o0WIHIO HAK CROEOOPasHI0 MX PEAKHX, PEJMKTOBRBLIX
UK yA3BUMBIX nipeactasdresned ¢nopsl u dayusl. MHorna ans obmmx
OMONOFMYECKMX  MCCNENOBAHWET - BAKHO  3HATh  CPABHMTENbHLIE
XapaKTePUCTUKH PAa3HBIX CcOOOIECTB Mexay coboit — no Habopy Kakhx-
TO JKU3HEHHBIX (OpM OpraHU3MOB, TAKCOHOB MIIM OTHCNBHBIX BHOOR.
3Aeck TOXKE HYXKHO OWONOTMYECKM KOPPEKTHO NTHL, CPaBHUBATL €
ATHLIaMH, BOAOPOCIel — ¢ BOJOPOCAAMH, HACEKOMBIX — C HACEKOMBIMH,

[puyém oTH nabitiogaemble paznuMuMs, HanpuMmep, Ha TEPPHTOPHR
HA3€MHO-CYXOMNYTHBIX OHOLEHO30B MOTYT TNPOSBAATLCS HE TOMBKO B
WIHPOTHOM HMAW MEPHAMOHANBHOM HampasneHuH. [loaofHelXx npuMepor
MHOXKECTBO BO BceX reorpaduveckux 230Hax EBpo-Asuarckoro
KoHTHHEHTa. CYUIECTBYET CTPYKIYpa BEPTHKAILHON 30HAJILHOCTH B
pacnpeeficHNH Pa3HbiX MONYIALYH - OT YPOBHI MOPS IO CAMBIX BHICOKUX
JEARHMKOB. B pasHBIX FOpHBIX CHCTEMaX €CTh TIEpeXOAsl OT OQHOrO nofca
K JpYyromy, npoasigerca 3(pQeKkT 3K0TOHA U €CTh a30HAJIbHbIE DHOTONEI
{coobmiecTBa), KOTOPEIE BKPAMIHBAIOTCA B OOILYIO OJHOPOHYH CHCTEMY
HHOLIEH030B 0HOH 30HEI.

O4eBHAHO, 4TO OHOUEHO3EE OTIIMHAKITCA MEXK/TY Co00 HE TONBKO Mo
BUROBOMY pa3zHo00pasdio Gropkl n dayHbl, HO U N0 OOUAHIO TOTO HHOMO
TAKCOHA MPOAYUEHTOB, KOHCYMEHTOB HAM pefiyHeHToR.  Komnuectso
ocobel MOXEeT OYEHDL CHIBHO OTIHYATLCA B IKOCHMCTEMAX AAXKE OJHOro W
TOTO K& PErHOHA B Npelenax oAHoit u 1ol xe 30oreorpadMueckoil 30HbI
(6voma), B aKBATOPHH OJHOH H TOH JKE SKOJIOFHHECKOM 30HBI MUPOBOTO
OK€aHa HIH Ha TEPPUTOPHU OFHOIO MPUPOAHO-TEPPUTOPHAIBHOIO
KOMIJIEKCA. UHCNO MAcCOBLIX BHJAOB, a8 TAKKC JAOMWHAHTHBIX (MU
cyOIOMHHAHTHLIX) BHAOR B OMOUeHO3e He ObiaeT GonblunM. Yaiue Bcero
B OMOLEHO3aX, KOTOPBIE CYWIECTBYIOT COTHH W THICSYH JIET W MOTYT
CHUTATLCS CTapsIMH M YCTOWWHMBLIMH (no Habopy H COOTHOLICHHIO
apToTpohOBR W TeTepoTpodOB) MHOrMe BUALI H rPYINb 0BIanaoT
cpelHel MM coBCeM HeGONBILOH YHCIIEHHOCTHIO.

ITpn  wuccneoBaHHM  SKONOTHYECKMX CHCTEM  OJHOTO  YPOBHS
OpraHu3aiMy U NpH CPABHEHMU HX IKOIOT0-DUOIOTHYECKON CTPYKTYPh
HEPEIKO OBIBAIOT 110JIC3HBl padHble MareMarnuyeckue Ko3(hdHUHEHTbl, B
TOM 4Mcne, Hanprmep, Koagbuuments Kakkapa (K,), Crepencena (Ky),
Kynpuunckoro (Ks):
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C 2C C
K= ———— K= K=
l A+B+C A+ B A+B -2C
rae A ~ YMCNIO BMAOB AaHHOW BUONIOrHUECKOH TPYNNbl B OMIHON

3kocHcTeME (TeppuToprn); B — YHCAO BHAOR TOH XKE 6nonomqefrcou
rpyfinut B Apyroif skocucreme; C — ;)ucno BMIOB, OOWIMX 1A 0DOHX
suCteM (TEPPUTOPHIA MIIH GKBATOPHI), 5
SKOL”F[::ZI:;:II‘FI ?{iad)({))nunem‘ cpaBHeH#s pazHooOpasua Oosee CTpOruH
HPONOPIHOHANBHELH, BTOPO# uMeeT BOJbLIYIO «paspellaloIyto CHIy»,
KOTAa CXOACITBO HE OueHb CHIBHO BBIPAXKCHO W MHOTHE BHIOB
BCTpedaloTes B 000MX ﬁnoreoueuozax.u ITpyi BHMMCACHUAX HX Hepenklg
NpeaCcTaBAAIOT NMONapHO B OIHOR W Toi e Tabiuie, BEPXHIOW npaByf
yacth A4EHKM 3anoiHsior 3HauyeHWeM K; 2 HUXKHIOO JIEBYIO
3 eHToM Ko.
KODQJ%TQM TpH Bbﬂile)IKaSaHHle KOB(l)(bHuIdBHTil BBIPKAIOTCH  ONHHM
ONPECNEHHLIM UYHCNIOM M HOCAT KayeCTBEHHLIH XapakTep (MpyuMCEpHO
ONPEAENACTCA CXONCTRBO IKOCUCTEM F10 3a/aHHOMY Habopy [IPU3HAKOB).

3AJAHHA 45 IIPAKTHYECKOH PABOTHI

3apnanne Ne 1.
To janseiM TaBnuuel Ne 1 nOoCTPOUTS ABE JUArpaMMBl: ‘
1} 4HCAOQ BHAOB AKECTKOKPLUTBIX HA Pa3HBEX Y4acTKax 3anogeunlgxa, .
2) ofwee konuuecTBo ocobell KyKoB-xopToGUOHOTOR (0OHMTatene
TPaBAHUCTOrO APYCa) B 3@BUCAMOCTH HA PasHBLIX YHAaCTKOB Sanosemim‘ca;
Cnenaiire BbIBOALI M KOMMEHTapuuM O NOJYUEHHBIX 3KOAOIO
OHUOIOrOTHUECKHX XapaKTEPHCTHKAX.

Jamanne Ne 2.

Ha crenHbix yyacTkax 3amoBefHuka «[anH4bs ropa» B TEUSHHE 2-X
NET ¢ BECHBI 0 OCEHH MPOBOAMMCH COOPbI JKECTKOKPLUILIX (XKYKOB)
METOOOM KOLIEHWS PHTOMOJOrHMYecKMM caukoM (cobpamu 3851 oxka3.
pacekoMbIX)., UMCneHHOCT, M BMJOBOE  pasHooOpasue  KYKOB-
XopTOBUOITOB oKaaHbt & Tabs. 2.

n

Haiith  mupekcht  Mapraneda, Menxuuuxa, Illensona o
ko3 puuMeHTH JOMHHAHTHOCTH s Kaxk/10ro ceMelcTra
KECTKOKPBUTBIX, CAEAATD BLIBO/bI O YYBCTBUTENLHOCTH ITHX napaMeTpos

Zanamune Ne 3,

Onun u3 ropusix xpebros Kaskaza umeer CNEAYIOLIHE THRBI
JaHauagToR:

1.TopHele nosymycTeiny (rpynnuposku HaropHeIX KCepodHToB C
MOXOKEBENLHHKAMH, TaBONIFO#, acTparanaMu u T.4.) 7

2.lopueie cremm. PasHoTpaBHple coOOlIECTBA, B TOM 4YHCAe Ha
U3BECTHAKOBBIX YACTAX OPHBIX TOPOJI.

3.Jlecbte naumuadyre. BKAOYAIOT HIGKAKE Nosc neca (1500-1800
M) — OyKOBblE M UIMPOKOJMCTREHHO-COCHOBhIE Neca, YHCTO COCHOBBIE,
CMEIIaNHbIE U JIMCTBEHHBIE OEpPE3ORO-PAOHHOBSIE teca.

4.Cy6anenniickue nyra. Ot 1700-1900 g0 2500-2600 M H.Y.Me. -
Pazmuaior Me3oHTHEIE U CyXHe OcTenHEHHBIC MyTa. '

3. Anenuiickue nyra. MCHKOOOCOKOBO-MBHKOSHaKOBO-paSHOTpaBHHC
acconUaLuH. "

6.CyGuuBanbHetii  mosc.  Xoaopocrtoiikue pacTeHpa:  MxH,
THUIAHHUKH, OTAE/bHBIE LBETKOBBIE pacTeHus BOKPYr NEeJHHKOB.
Berpewarorca Ha kaMHAX M ckanax, ocbinsx u MopeHax. ,

7.Arponanawader. Cafbl M IONA B OCHOBHOM 110 KOHBIM CKIIOHAM
yulenuii  (MmeHWua, Kykypysa H APYTHE  CENBCKOXO3SHCTREHHEIS
pacTeHud). . ] E

OTH 30HBI KOMMAEKCHBIE, KaXblit Mosc Gofiee-MeHee NOCTENEHHO
NEPEXOAHT oauH B Apyro#. llo mHoromeTHuM cBopam Xykos (u3
CEMEHCTBA XKyKeNMuU) HaHTH KodhPuUMEHTH cxoacTRa Kakkapa,
Crepencena, KyZp4uHCKOrO MEXIY IECTbIO OCHOBHBIMY FOPHEIMH
JIoRCaMK 1 cnenath OOMME BBLIBOAB O CXOACTBE SHTOMOMAYH 3TUX

“NeHHCTOHOPMX. Kakue pasnnuus B nomyueHHbIX koadduumenTax
KaXYTCA BaM Hanbosee BaXHBIMU?

O74€T N0 1pAKTAYECKOMY 33JAHHIO 0JIKEN COACPKATH:
1.TeopeTnyeckoe  OCHOBEI  METOZMKM pacuéta  BMAOBOIO u
TAaKCOHOMHYECKOTO pa3HoOOpasns B GuoLeHo3e (GOPMYNBl HHIEKCOB M
KO3 DULHEHTOB € KPATKNM OGBACHEHHEM BXOAILMX B HUX BEIHYKH).



2. CoBerBenno pacuér koadduiMeHToR pazHooOpazns. PexoMermanmm no
OXpane sKocucrem (BMOreoNeHO30B) N8 MaKCHUMANLHOTO MOJIEDKaHRA
UHCNCHHOCTH BCEX TAKCOHOB OPraHMUECKOr0 MHUPa, KOTOPhIE BXOAST B HX
COCTAB.

KOHTPOJIBHBIE BOITPOCHI

BO[IpOCI)I AJIA YCTHODO CAMOKOHTPOA

_—

. Haifre onpenenennc skocucremol. [Ipyeeaure npumepet,

2. UeM CCTCCTBEHHBLIC [PUPOAHBIE DKOCHCTEMBI OT/IHHAKOTCA OT
HCKYCCTBEHHBIX (arpoLEeH030B U ypOoLeHo30R)?

. Uro npexcrasnger coboit apaenue sxotona? [puBenuTe npiuMeprl.

. Uem GuoueHos orMuaercs oT OHOreoneHo3a?

. Hem onpeaensercs ycTOWUHWBOCTE €CTECTBEHHOTO cOOOINECTBA MM
IKOCHCTEMbI? _

6. Uro npeacrasnger cobol sIBNEHUE €CTECTBEHHOH CYKIECCHH H OT

KaKHX YCIOBHH W (PAKTOPOR OHa 3aBHCUT?

Pl

BO]’[pOChI AT MHCEMEHNOro CAMOKOIITPOIHL

1. Yro Taxoe aapda-pazHoobpasie TaKCOHOB?
2. Yro Takoe Gera-pazHoO0pa3He TaKCOHOR?

3. Yto Takoe BHAB-TOMUHAHTEL? OnpegencHne.
4. Yto Taxkoe penHKIOREIe BUABI? OnpencicHue.

BUBJINOTPAOHYECKIN CITHCOK

1.Banktep I'. OGwas reobortanuka. Mg, Mup, 1982 r. 264 C.

2.beit-buenxo IS, Obwasn suromonorus. Max, «Beicuwras mxona». M.,
1971 r,,

480 C.
3. YepHeuuée B.b. Dkonorua Hacekomeix, M. Mza, MI'Y, 1996 ., 304 C.
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TABJUIIA Ne 1.

UNCAEHHOCTE W BHAOBOE pa3sHOOOpazue XYKOB-XOPTOOHMOHTOB Ha
CTEMHBIX YYacTKax 3anoBeAHWKa «[anudea ropa» ¢ pas/MUHbBIMK
pesxkumamu coniepxkanus (Llypukos, 2002).

Vyactru crenn | Konvuecteo Konuuectso
IKICMIUIAIPOR | BHJIOB
KECTKOKPBIABIX | SKECTKOKPBIIBIX

Ilan 1094 91

[lepuomuuecku | 817 104

KOCHMBiH

AbfcomoTHO 656 76

JanoBeIHbI}

Exeroano 645 72

KOCHMBIH

Boinac 639 73

Bcero: 3851 183




TABJIAIIA Ne 2.

CocTas ¥ 4HCIEHHOCTh CeMEHCTR JKECTKOKPBUIBIX-XOPTOGHOHTOB Ha

CTEeNHBIX yqacTKax 3anopeqHuka «l anwubs ropa» (Llypukos, 2002).

CeMCHCTBE KYKOB KonuuecTBo | KONMUECTRO
Coleoptera IK3EMILIAPOB | BUAOB
1. Alleculidae (ITerbuceanr) 5 1
2. Anthicidae (bacTpsaKH) 1 1
3. Altelabidae (Tpybroséprer) | 10 4
4, Bruchidac (3eprorku) 80 3
5 Buprestidae (3naTkn) 26 2
6. Cantharidae (Markoteaxn) 18 4
7. Carabidae OKyxemmum) |1 1
8. Cerambicidae (Vcaun) 4 2
19, Chrysomelidae (JInctoenn) | 1152 53
10. Coccinellidae (Boxeu | 508 14
KOPOBKH)
1. Cryptophagidae 1 |
- 1 (CKpbITHOEbI)
12, Curculionidae (HonroHocuku) | 1311 63
13. Elateridae (1lenkynsr) 29 5
4. Histeridae (Kapanyzuiu) 1 1
15. | Lagriidae (Moxnatku) 1 1
16. ! Lathridiidae (CKpeITHWKH) 126 5
|17 | Melyridae (Menmupuapr) 99 3
18. Mordellidae (I opbarku) 195 7 i
19. | Nitidulidae (baectankn) 1176 3
120. | Ocdemeridae (Y3kokpbuiku) | 7 3
21. Phalacridae {I'napiim) 97 3
22, Scarabaeidae 2 2
{(IInacTtuHuaTOYCHIE) B
123. | Tenebrionidae (Uepiroreaxu) | 1 1
Beero: 3851 183

TABJIHITA N 3.
MaTpriua mMep nepecedeHHa Mewxay (aynamu xymxensit (HMnouna,
1995).
l- 2- | 3- 4- 3- 6-
rop- |neca|cyOalib- | abNHA- | KYJILTYPHBIC | A30HAMBLHEIC
HbIE nuifcknii | ckuii naHawadTel | GHOTOMNLI
CTENH MOSIC mosc
1 ropuste crenu | 70
2 neca 21 110
3 13 44 165
cyGanbriuiickui
nosic
4 anenubickui |1 1 13 29
Mosc
5 KyapTypHbie |31 31 13 0 S0
naHawagpThl _
6 azoHanbHbI | 11 28 16 12 2 68
Guoronsl
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HamaratoTcs ocHOBHEIE peMOTpatdMUecKkHe MOHATHA, BIASHHE HHCISHHOCTH
HaceNerns Ha OKPYRAOUIYIO Cpeny, MPOBOAHTCH AeMorpadirdeckull allanys CHTYALMYE B
Kypckoif obmactu sa 60 ser. _

IpenwasHadeHs! A CTYNEHTOB BCEX CIENWANLHOCTSH M HaNmpaeNeHuit odHold u
3a04HOH ¢GopMBL  OOYdeHUA, U3YYAIOMMX OUCHHMIDIAHEL «DKOIOTHD), «DKOIOCHL
ropoackoi cpensiy, «HubopMalroHHas Sxonorum», «Jkoxorus Kypekoro kpam,

TexcT MegaTaeTCs B ABTOPCKOI pelaKiie

Mommucano B neuats ¥ gﬁtbopmai' 60x84 1/16.

Vor. mew. n. (,93. Vu.-uan. 0,84, Tapax 50 sk3. 3axas 5¢¥ . Becrnarso.
Oro-3anayemiit rocynapcTBeBHBIH YHUBEpCHTET.
305040, r. Kypex, yir. 50 net Oxrabpa, 94

Hean 3anarus:

H3y9ATh OCHOBHEIE (PaKTOPHI, ONpeCISIONAe YHCIEHHOCT: MUPOBOTO
HaceJIeHHs ¥ CKOPOCTh &€ H3MEHeHus;

H3y4HTH AeMorpadmueckyio curyammo B Kypekoi obnactd.

O6imnHe nonoxkeHHd

B u3BecTHOH cTeNeHH, JKONOrHYeCKHe TIOCIESNCTRHS CBHA3AHEL C
YUCIEHHOCTRIO HACENEHHMd, CTHJIEM JKW3HHM H YPOBHEM JKONOTHYECKOro
cosHaHmA. Bce Tpm COCTABIAIOITNE 3TOH 3aBHCHMOCTH  BIIOJHE
PaBHOIIPAaBHH U IOJKHE PaCCMaTPHBATECH B TECHOH B3aHMOCBS3H.

CeronHd B MHpe CYWECTBYIOT Kak OBl IBE CaMOCTOSTENBHEIX
“npobreMBl HapoAoHaceleHHA”., OmHa W3 HHX Kacaercd INPOMEIOIICHHO
PAsBUTEIX cTpaH (cTpaHsl 3anamHoit Esponel, CIIIA, Kanaga, ABcTpamus,
HAmouws u Ap.), TOe IKOIOTHHYEeCKHEe NpoOIMeMEI He CTOABKO CBE3aHbL ¢
YACTeHHOCTBIO HACENeHHS, CKONBKO C IOCHSACTBRAMH CTHIA KH3HH —
HAKOIUICHAS OTPOMHOTO KOJIMYECTBA TOKCHTECKUX OTXORO0B, MCTOLIEHHEM
IPUPOAHEIX PecypcoB M T.JI. ECIH IOMBITAThCA MOXHATH YPOBEHB XKH3HH
BCEX NIOAeH Mo YPORHS JKW3HU B PA3BHTEIX CTpaHaX, A4 3TOro noTpedyercs
VBeIWTHTh NOTpeOJeHHe CLIphH, JHEPrHd W BOOH HA IIOPAMOK, H9TO
HepealbHO, - TAKyld aHTPOIOTEHHYIO Harpy3sky Omocdepa span s
BEIISPKHT.

Ilepen MeHee pasBHTHEIMH CTpaHaMH OCTpPO CTOMT mpobiema
ofecrieyeHus NPONOBOIALCTBHA OBICTPO PacTYIIEro HaceleHHA. B cBHA3HN ©
STHM JIOOH BGLIHYKJIeHH Bhlpy0Oarh Jeca, HepallHOHANBHO HCIONL3OBAThH
nacTOMIIA ¥ MalllHH, BBI3EIBAas MX HCTolleHHe. Takoe pasBHTHE BeChMa
peyctoiiuupo. [lo cymecTsy, HapoAbl STHX CTpad pand BbDKHBAHUI B
GokalfioFe TOOEI MOTYT BEI3BATE B JOJITOCPOYHOH HEpPCHSKTHBE
3KOJOTHYECKYIO KaTacTpody.

Takum oOpazoM, oIHO u3 BakHeHmuX YyCIOBHH [anpHeHmero
Pa3sBUTHS 4YeNOBeUecTBA — CTAbMAM3AlNg ero YUCAeHHOCTH H CHIDKCHHE
OTPHIATENHHOTO BO3ICHCTBHSA HA OKPYKAIOMYIO cpeny. Tonbko ao6UBNIMCEH
co0CTBEHHOTO TIOITYISOHOHHOTO PAaBHOBECHA, MOMKHO M JAJIBIIe Pa3BHBATEH
KYJNBTYPY, TEXHOIOTHEY, LIHBUIH3ALHAIO B LIETOM.
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Mocnenuwe 150 et HaceneHHe HalTell MTTAHETH! PE3KO BO3POCAO H
MpPONOMKAET pacTH Bee YOBICTpmiommmMucs Temmamu. Tak, B 1850 T
WHCIIEHHOCTh COCTaBisNa 1| miapad. uesopek. Ilotpebomanocs 80 ner ans
Toro, urobm ona yusounacsk (1930 r.). Tlocne BTopoil Mupono# BOWHEL POCT
HAceNeHMs pPa3sBHTEIX CTpAH Hadan cTabWIM3HPOBaThCd, OAHAKO B
PasBUBAOIIKXCHA CTpaHax AeMmorpadudeckuit B3phiB npogopkaics. K 1960
r. 6BI1 JOCTUTHYT TpeTHi MRILTHAPT, a K 1974 . — Bcero uepes 14 et — yxke
u uerseprteif. K cepenune 1991 r, ma 3emne cramo 5 muipa. 380 Teic,
yemoBek. M maxoneu, s 1999 r. mzacemeHme 3eMiAw XOCTHITIO 6 MIpH.
Ceroms B Gonee pasBHTRIX CTpaHAX  pOXIAEMOCTh  BIUIOTHYIO
ApHOTM3MNach K YPOBHIO TIPOCTOTO BOCTIPOM3BOACTBA. B MeHee pasBHTHIX
OHA TOXE CTalla CHEXATHCA, OMHAKO TEMITBL CHIKEHHA TaM Jaleko el He
JOCTATOYHEL

PeansHOE DJKOHOMHYECKOf pA3BUTHE HAOAH ¢ TOYKH 3PCHHS
oGecnieucHus ronell BceM HEOOXOORMBIM NpencTaBnset coboli B H3BECTHOM
CTENEHH DPA3HWIY MeXIy POCTOM DKOHOMUKH H HaceleHua. Ecnum poct
SKOHOMHKH OTCTAGT OT POCTa HACceJeHHA, TO PEaJBHBIN SKOHOMHYECKHH
POCT OTPHUATENBHEIH. DXOHOMHYMECKHE YCTeXH Kak OBl CBOASTCH HA HET
pOCTOM HaceNeHHd, M YPOBEHb XH3HH HACENEHUA B 3THX CTpaHax obpeueH
Ha CcHIWXeHHe. IJOCKOMBKY OONBITMHCTBO HACENEHHS TNPOKHMBAET B
PA3BUBAIOMIMXCA CTPAHAX, TaKad TeHEHIHA Upe3Budaino onacHa. Ceroaus,
HECMOTPS Ha KOAocCalbHEIE YCHUINS, MpeNIpHHUMACMEIC YETIOBEUECTBOM B
Oensx 3KOHOMHYECKOrO pOCTa, OTPOMHAS YACTh HAaceNeHHA 3eMiad (OKONO
1,225 ™MiH d9eNl.) OTHOCHTCA K KaTeropun abcomoTHo GegHEIX, cpenu
xoTopsrx 400 M. ronmoganT # 100 MiIH. 4en. — 310 GesgoMebie. Ecmi 65t
BaceneHHe 3eMIH “CikaTh” 0 pasMepoB ACPeBYIIKM ¢ HaceneHueM B 100
4eJIOBEK, & BCE CYINECTBYIONHE COOTHOMIEHHS COBPEMEHHOTO UEIOBEUECTBA
OCTATHCH GBI TPEXHIMH, TO HOIyuuIack Ol CIeNyIOHIad KapTHHA!

- B Helf npoxkusano 6k 57 a3uaros, 21 espomneell, 14 npeacrasuTeselt
Asepuxu, § ahpuraties;

- 70 u3 100 Grura 681 “uBeTHBEIMA™ (He GesmiMi);

- 50% Bcex GorarcTe okasanoch GBI B pykax 6 JelOBEK, H BCS OHH
6ruH 661 rpakaaHamvu CIIA;

- 70 uenoBex He ymeny 0L YATATE;

- 50 cTpamand Ot HeloeaHus;

~ 80% swmm OBl B XKITHIIAX, JUIA TIPOXKUBAHHA HE TTPHCTIOCOOTEHHBIX;

- ToabKo 1 genosex nmen 6Bl YHHBEpCHTETCKOE 00pa3oBasue.

YeTelpe  OCHOBHEIX takropa OLPEACHAIOT  YHCIEHHOCTH
HAapOLOHACE/ICHAA M CKOPOCTh &€ H3MEHEeHHA:

Pasnuya  mexcdy xosgpuyuenmom  poocoaemocmu K, (umcno
HOBOPOWICHHBIX geTed Ha 1000 sxmrenelt B roxm) u kosdpduyuenmom
cevmepmuocmu K, (uncao cMeprelt 3a rog Ha 1000 xuteneit). Pasuuna mexay
K, u K, nasbiBaeTca Koa(QHIIMERTOM €CTECTBEHHOTO MPUPOCTa HACEICHHA
K., (puc.1).

BeawuuHa, Ha XOTOpPYK M3MeHfeTcd ofmas 4HCIeHHOCTh 33 IO,
HaseIBaeTCd KodQQUOHEHTOM eKeTOOHOr® eCTECTBEHHOr0 [ABIIKEHUS
HaceneHUd K,,;, %

_K,-K,
€0 10
KOSEI)CDHHHSHT POXIAEMOCTH 3aBUCHT OT CICAYIOLIHX (baKTOpOBZ
- CpemHEro YpoOBHA 06pa30BEIHHOCTH H  obecrneyeHHOCTH -

kK03pHIAEHT poxIaeMOCTH OGBITHO HHKE B PasBHTHLIX CTpaHAX, e 3TH

- TEOKA3aTeNH BRICOKH,

- poiy Aeteif Kak TPYZOBOil CUIBL; KO3G(HIAERT POXAAESMOCTH HMELT
TEHOCHHHIO K BO3DACTaHMIO B pPa3BUBAlOIMXCA cTpaHax (0CoGeHHO B
CENIBCKOA MECTHOCTH), OH H¥Xe B CTpaHaX, rie ofszareNsHoe ofpaszosanue
M3BIMAET feTel H3 TPYA0ROH HeATENbHOCTH B TeueHuH OoMIbiuel YacTy roja;

- ypOaHH3aMH - B ropOJax CYINECTBYET TeHAGHUHA K CHIDKSHMIO
Ko3(h@HUIHEHATa POKIAEMOCTH M0 CPaBHEHHIO C CENBCKAMM KWTelAMH,
HYKIaIOMAMHACA B JIETAX JUTA [IOMOIIY B BEIpAIMBaHHHA yposkas, B cBope —
IPOB H B IpYTHX AOMAIHHUX HEIIX;

- BBICOKad CTORMOCTb BOCIHTAHHS Jgeret - xo>hPUUAEHT
POXITASMOCTH CHHXACTCA B JKOHOMHYECKH pa3BHTHIX CTpaHax, TIae
o0ssarensHoe 00pa3oBaHWe, a AeTCKUM TPYH 3alpelieH 3aKOHOAATENEHO; B
3THX CTpaHaxX BOCIHTaHXE OerTell TpefyeT OONBIIMX 3aTpaT, T.K. OHH HE
MOTYT paboraTe 10 TOCTHKEHHA B3POCTOro BO3PAcTa;

- BO3MOXHOCTH AJIS KEHIIMH NONy4YMTh oOpasoBaHne H paboTy - B
Pa3sBUBAKMIMXCS CTPaHaX TPANULMOHHO TJIABHAS 337aYa KEHIIMHB —



6

pOXKaTh W BOCTATHIBATE JeTell. B MEAyCTpHaTbHOM 0OMmECTBe paBHOTPABHE,

H XCHHIAHE CTPCMATCA peam30BaTe ero HE TOJIRKO B paMKax CEMBH,
Kp,Ke
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Puc.1. UsmedeHne kosdHIeATa poXKIAEMOCTH H CMEPTHOCTH

- k0>QdHIEEAT EeTCKOH CMEPTHOCTH — KOMPOHIMEHT pOXIAEMOCTH
FAXOAUTCA B MPAMOM 3aBACHMOCTH OT JIETCKOH cMepTHOCTH. B cTpanax, tae
CeMBM HYRIAIOTCA B IETAX Kak paboueit CHIBL, pOOUTENN NOILKHE 3aBOIMTE
JMIIHEX JeTell Kak TapaHTHH oT IeTckolt CMEPTHOCTH,

- CPCIHHHE BO3pacT BCTYIUIEHHs B Opak (cpefHMi BO3pAacT POXICHHA
pebenka) — k03hhUIMEHT POXKAAEMOCTH CYMECTBEHHO HIDKE, TAE CPCIHHAMN
BO3PACT BCTYTINEHHA B OpaK )KeHIIHHKL BhITIE 25 NeT;

- JOCTYNHOCTB IIEHCHOHHOro o0pasoBaHms — B DPa3BHBAIOIIUXCH
crparax Golbmas CeMbf B HM3BECTHOH CIENiCHM TapaHTHPYET HajexHoe
HOMOMKEHHE CTAPHKOR;

- JOCTYIHOCTh IIPOTHBO3AUATOYHHIX CpEACTBA, IpH NIMPOKOA
HNOCTYIHOCTH HTHX CPeICTE KOD(POHUMEHT POKTAEMOCTH CHEXKACTC,
OAHAKO JAHHEI (PAKTOP MOXKET BCTYIIaTh B APOTHBOPETHE ¢ PETUTHOZHBIMU
BO33PEHIAMH,

7

- KyJBTYpHEIE TpaAHMEMH - B arpapHoM oOIIecTBe, Kax MpaBwHIIo,
OOCTATOMHO CHUBHE  PEIMTMOHBIE BESAHWS, a4 HEKOTOPhIE DPENMIHU
HOOIIPSIOT KpymHbe ceMbH, B ropomax momm oOBIYHO YXONAT W3-TIOX
BAHSHUS PENHTHOIHEIX JIOTM.

BRICTPEIA pocT MEPOBOTO HaceNeHRd, OXHAKO, OGYCIOBIEH He CTOALKO
NOBEMOM KO HIKEHTA POKIAEMOCTH, CKOJBKO CHHXKEHHEM CMEPTHOCTH.

Mprauss cHIDKEHHS K0YpGHAMACHT2 CMEPTHOCTH:

- YUydlleHHE YCIHOBMH NHTaHMA B pe3yJkTaTe BO3POCIIETO
HPOH3BONCTBA IPONOBOILCTBHS H EI0 AYHIIETO PACIIPEAENCHNS,

- COKpalieHHne TuAeMHH A HHEKIMOHHEIX 3a60eBaHwil B pesyIbTaTe
COBEPINEACTROBAHKS CHCTEM THYHON THTHEHET ¥ BONOCHA0KEHH;

- COBEPILICHCTBOBaHNA METHITHHCKOTO O0CITY KUBAHRA.

Muzpayun. B obmeM cayvae cpelHETONOBas BEIMYMHA W3IMEHEHHSA
HHCIICHHOCTH HACeleHHs eCTb POXKAAEeMOCTe + HMMMHrpamus (BHE3N) 3a
BEIYETOM CMEPTHOCTH M 3MHrpaumy (Bble3n). BOJBIIMHCTBO CTpaH
KOHTPONMPYIOT 10 OIPEleNCHHOH CTEMeHH TeMil MPHPOCTA HACENCHHA
IyTEM OTpaHHEYEHHS AMMHTPALHH.

Kosppuyuenm pepmunvrocmu — cpefiHee 9HCIO NeTeH, POXKISHHRIX
MeHMYHOM 32 ee PeIpPOAYKTHBHEIHA MepHon. UNCIICHHOCTE HacemeHrs JeMIn
HITM OTAETEHO B3ATOH CTPaHBI MOXKET BRIPOBHSTLCA HIIH CTAOMIM3HPOBATECS
TOJBKO HOCHE TOFO, KaK cyMMapHbii koadduuaeHT (PepTUABHOCTH ByaeT
paBeH HIIH HHKE CPETHETO YPORHS IIPOCTOrO BOcIpom3BoicTea (YIIB).
YBII ~ uncno pmeteil, KOTOpoe NOIDKHZ MMETh CYNpY:KecKas mapa, YToGn
obecreunTs cebe 3aMeHy. C yd4eTOM CMEPTHOCTH JIeBOYEK RO JOCTHRCHHS
HMH PETIPORYKTHBHOTO BO3pacTa B SKOHOMHYECKH PasBUTHIX cTpamax YIIB -
2,1 pebemka na opHy eHmuHy. Ha cyMMapHBIH Kod(HOHEEHT
(epTHIBHOCTH OKa3LIBAIOT BIAAHHE T Xe (HaKTOPLI, 9T0 ¥ Ha KodpHIEEHT
poknaeMocTd. IIpH JOCTIKEHHW YpOBAS IIPOCTOrG BOCHPOH3BOJICTRA
TpebyeTcs HeKoTopoe BpeMS IUis CTAOHIM3aOWH pPOCTA HAcedeHWs.
TponomkATenbHOCTS HTOTO MEPHO/A 3aBACHT NPEX/E BCETO OT KONMYECTBA
KEHIHH, HAXOJAMIHXCSE B peIpPOAYKTHBHOM Bospacre (15 - 44 roma)} u or
UHCNA JICBOYEK B BO3pacTe MO 15 JieT, KOTOpHIE BCKOPE BCTYIAT B CBOM
penmponyKTHBHEL nepro,
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Konuuecmeo acumeneit 8 rxamncdoti eozpacmuoti epynne. OT 3TOrO
3aBHCHAT IIPOMEKYTOK BPSMEHH, B TETeHHE KOTOPOTO POCT HACENEHHA MHUpPA
crabmnusnpyercd. Yem OoNMbnie SKEHIOWE B PENpPONYKTUBHOM H
OOPENPOyKTUBHOM BO3pAcTe, TeM IMHHEE TEpHON, KOTOpHH moTpebyerca
WUTEJIAM, ITOOBI IOCTHYIE HYJIEBOTC MPHPOCTA.

Jug ucenenopanus BO3PACTHOH CTPYKTYpPH HAaceleHHA IOABIYIOTCA
IVAarpaMMoii BO3PACTHOM CTPYKTYpHI HACENEHAA, B KOTOpOH odliee 4HCIO
MYXYHH M JKeHIUHH PECIpeleNeHo [0 TPeM BO3pacTHHEIM KaTeropmsMm. Ha

PHC 2 IOKa3aHbl JHarpamMMbBl C 6BICTph[M, MEIONIEHHBIM H HYJICBREIM
OPEPOCTOM HACCIICHHMA.
QueHE BEICTBIA ApUPOCT MenneHHbIR npUpecT Hynesoi npupoct
Mekcuxa BospacTHee mynnbl Fof bl paXpeHWA Lieewns
86+ Ao 1690
B0 - 84 1860 - 1834
75-79 1805 - 1889
70-74 1900 - 1904
65 - 69 1805 - 1909
60-64 1910 - 1914
55-59 1915 - 1919
50-54 1920 - 1924
45 - 43 1925 - 193¢
40 -44 1830 - 1934
35-38 1835 - 1939
30-3 1940 - 1944
25-29 1945 - 1949
20-24 1950 - 1954
15-19 1955 - 1959
10-14 1960 - 1964
5-9 1965 - 1969
0-4 1970 - 1974
8578 4 2 0 2 4 8 38 8 4 2 G Z 4 5 8 4 2 0 1 4 6
% MyHEHH Yo WEHWMH %o ByHAIR Y MEHLMH % MOHIHH % MEHLEMH

Prc.2. JIMarpaMMa BO3pacTHON CTPYKTYpH HACENCHHS B CTpaHax C
ORICTPBIM, MEIEHHEIM H HyJIEBHIM [PHPOCTOM. JlOpenponyKTHBHENH
po3pacT 0 — 14, pempomyktusHbie rogel 15 — 44 H IOCTOPOAYKTHBHELL

BO3pacT 45 — 85.

BonsnmfHeTBO

Pa3BUBAIOIIHXCA
CTPYKTYpHYI0O [IHAarpaMMy NRpaMHIoOOpasHOTO THIA.

CTpaH HMEIOT  BO3PACTHYIO

Ouna oTpaxaer

BEICOKYID OONI0O JeTell B Bo3pacTe OT 15 JIeT IO CpaBHEHMIO ¢ AONeH

MOXKMIEIX JHOme# cTapmie 65 Jer.

M manpotus,

JAATPAMMEL IS
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IKOHOMHYECKH PA3BHTHIX CTPaH, XapakTepH3yIoTcs HeDONBOIAM WM Jawe
HYJIEBEIM TIPHPOCTOM HACENEHWS, WMET OYCHh Y3K0Ee OCHOBAaHHME. 3TO
OOBACHSETCS TEM, UTO B ITHX CTPAHAX UpOLenT )uTened 1o 15 ner samHoro
MEHBIle, & IOHNIBIX JIOAel B Bo3pacTe cBhllme 65 mer mamuoro Gonbine,
4eM B CTpaHax ¢ BEICOKHM TEMIIAMH IIPHPOCTa HACETIEHHS.

Ha ocHoBe pmarpamMmbl THCIEHHOCTH BO3MOXKHO ITPOTHOZHPOBAHHE
YHCTEHHOCTH HaceHeHHA B Oyoymem | pan Ipyrex noxazareneii. [Tpoemem
aHanmH3 [uarpamMMsr ra npaMep CIIA.

ITux pevopoxaenus 8 CHIA npumenca 5a neprox ¢ 1945 mo 1965 1.
ObycnoBnenHsi Ke AM 75 — MUDIHOHHLIA OPAPOCT HOBLIX XuTene# Oyier
MepeMelli#Thes BBepX IO MEpAMHIe B TeyeHUH nocnenytomux 80 ner, T.e. xo
2025 r., Toka netd, poIuBiIHecs BO BpeMeHa leMorpadudeckoro IHKa,
OyTyT TIpOXOIUTE CTaNHU HOHOCTH, MOJIONOCTH , 3PEJIOCTH U CTApOCTH. ITO
O3HadaeT, d4T0 cpedaHmid Bo3pact Haceinenmsa CIIA yBenHuHBaeTcs.
OcHOBHO# IPHYEHOCH 3TOro #ABAAETCA HMEHHO, TO TTO0 MHOTOYHCAEHHOE
[IOKOJIeHHE POTHBIIHXCH BO BpeMeHa FemorpadAIecKoro MHKa B HACTOATIEE
BpeMA JOCTATNIQ CpefHero  BospacTa (Apyrofi  npuumHOH  #BIAETCH
yBeIHIEHHE CPEeHEH IPOOIKHTENLHOCTH JXH3HHE).

B Hacrosmee BpeMs Ha TIOKONEHHME DOJUBIIMXCA B TNEPHOJ
JeMorpaguaeckoro GyMa DpPHXOAMTCS [OUYTH T[IONOBWHZ  B3POCHRIX
amepukanies. B a0comoTHOM HCYHCIEHMM OHM JOMHHHPYIOT B CIpOCe
HACEJICHHS HA TOBAPEI H CHCTEMB! OOCIY)XHMBAHUS, A C TEUEHHEM BpPEeMEHH
co3lalyT OIpeAeneHHbIE TPYIHOCTH B pabore cnyxOB COOWANBEHOTO
obecniedeHns H MeIAOAHCKOro obcmyknBanud. B meprmon Mexay 1970 u
1985 ropamm crepcTeueM JAeMorpadHMECKOTO B3PHIBA CTANO NMpECHINEHHEe
pEIHKA pyla H YBeNHUcHME TIpomeHTa 0e3paboTHRIX Cpefd Monouexd. B
1989 roxy Ha AOm0 F1Ore MOKONCHHA TpHILIock 60 % obmero umcna
m3buparernei.

3a BpeMa <¢BOeH @aKTHBHOW IIPOM3BOACTBEHHOH IeATENBHOCTH
KaTeropus >kuTenel, poOUBINMXCE BO BpeMeHa aeMorpadideckoro Gyma,
cosmact Oomemofi 3amac cpencTB B (OHAC COMHANBHOIO O0SCIIEUCHHA.
OnHake, Jgake ecid BJIACTH  CMOIYT YyeTOSTh Iepen cobiasHoM
BOCIIONB30BATECA 3THM GoHIoM, 9T00H cOaraHCHpOBaTE OIIKET WIH I
OpYrHxX nenell, To OOJBIIOE KOMMYECTBO BEINIEMIIUX HA TEHCHIO
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mpeAcTaBuTeNel AaHHOM TPYNNH HaceAeHHs ORICTPO HIPACKOMYIOT 3amac.
Tsokenoe dxOHOMHYecKoe OpeMs 10 COIEPKARHIO CTONL  GONBIIOTO
KOJIHYECTBA NICHCHOHEPOB IIPHASTICA HA MNOKOIEHHEe NEepHOfa CHHXEHHS
POXIAEMOCTH, T.€. HA 3HaWHTENsHO GolNee MATOURCICHHYIO TPYHy oaei,
ponvimxcd Mexay 1968 u 1989 romamu, Korma cpeaunii xos¢uiHEHT
(hepTHIBHOCTH Pe3K0 CHH3HWICA. BO MHOTMX OTHONIEHWSX NS TOKONCHUS
OepHOZa CHIKEHMSI DOKIAEMOCTH XH3HbL Oyzer Gomee nerxolf, uem Qs
noxoneHud JeMorpadudaeckoro Oyma, CHHIRTCA KOHKYpPeHIHS B o0iIacTi
06pazoBanms, phIHKa NPUIOXKEHUS TPY/Ia, chepe 06CITy KHBAHHA.

Kwmrenu, poaupnimecs B Nepuoa AeMorpadyHIecKoro clajna, Bpij JH
OyIoyT WCOBITHIBATE TPYHAHOCTH [PH NepBOHAYAIBGHOM TNOCTYIUIEHHH HA
paboTy, HO ¥ HUX NIOSBHTCH OONBINHE IMpOOHeMH HNPH MPONBIKEHHH IO
ciyxbe, Korja OHH IOCTHFHYT CpeHHeTO Bo3pacTa. K 3ToMy BpeMeHH
6oNbmas 4acTh BEICOKOOTUIAUMBAEMEIX MOIKHOCTEH Gyler 3aHgTa HAMHOTO
foee MHOTOYHCIICHHBIMH NpeNCTaBHTENSIMH Aemorpadpudeckoro Oyma.
Tlocmemmue OyayT Mpox0JoKATH paborars H He YHIYT HAa NEHCHIO, TAK KAk
CMOTYT COXP@HMTbH 3LOPOBbE M 3aXOTAT CO3JATh TEHCHOHHBIH GoHJ,
aJeKBaTHHIA MX moTpeOHOCTAM. OCHOBHIBAACH HAa 3TWX MPOTHOZAX, MOKHO
COeNaTh 3aKMIoMeHHe 0 TOM, MTO THOEIE THKH 1 COKPAINeHAsd B BO3PAcTHOR
CTPYKTYpE HACEHEHHS CO3JAKT MHOMKECTBO COITMANEHEIX 1 SKOHOMUIECKAX
A3MeHenuf, KOTOpEle OTpaXKAIOTCA Ha AHU3HH OOMECTBA B TedeHHe
JIECATHIICTHR,

3adarue: Ha ocHOBaHWM JAHHEIX, IpHBeAeHHBIX B Tabimne 1, 2, 3 u 4
OOCTPOUTE!

1. Tpadux w3MeHeHns korpduimenta poxgaeMoct K, 1 cMepTHOCTH
K. B Kypckoii obnacta mo regam 3a 60 net. IlokazaTs Ha HeM xo3pdEIMERT
€CTECTBEHHOTO IIPHPOCTA Kyp.

2. JImarpaMmy H3MeHeHHS ko3d(HIMEHTa eCTeCTBEHHOIO JBHIKCHHA
K., pacenennsa Kypcxoit 061acT no rogam 3a 60 jier.

3. IlocTpoHTE AHarpaMMsl Bo3pacTHOH crpykTyphl Kypckoit obnmactu B
1989, 2002 u 2009 rogax.

TIpopecTr  amanM3  NOCTpOoCGHHLIX — 3apAckimocTell.  Cpenath
OpennonokeNus O NpHYMAAX CYIHECTBYIONIEr0 XapakTepa H3MeHeHus
IeMorpadHHecKix mokasareaei.

11

Ha npusepe muHaMHUKH X0(pOHIHEHT2 POKIAEMOCTH H CMEPTHOCTH B
Kypcroit obnactu 3a mociaeadne 60 jieT BLIIENIHTE TIEPHOAR! ¢ BHICOKHM M
HA3KIM YPOEHEM JTHX Moxalarenell, IPOKOMMEHTHDPOBATE BEISEIECHHBIE
TEHIEHIMM, CBA3AR HX ¢ TONHTHYECKOH H COMHATBHO-YKOHOMHYECKOW
obcTaHoBko#l B crpane. CnenaliTe nporuos nemorpaduyeckoil curyanuy 8
o6nacty Ha 5-10 xer. OGocuyitTe ero.

CrporHoaupyiire, kakoil Moxker GnTh Bama cofcTBeHHaA XH3HB B
BO3pacTe 25, 45 u 65 et ¢ yderoM BO3PACTHOH CTPYKTYpPHl COBPEMEHHOID
Racenenns ob6mactu. Kak 3To MokeTr orpasmThei Ha Bamel kapbepe MiaH
TUIAHAX OTHOCHTETHHO KONHYecTRa nere B Bamel ceMee,

4



Tabmuna 1
Hunamuka aemorpaduueckoit cutyarpw B Kypekoit oGnactu :

Tox - [1950 1960 1965 (1970 1975 1980
Yncno xuareneH, Toic. yenopex | 14175 1508,1 1504,8 1473,6 1403,1 1375,1
Yucmo poiuBIuMxCs, Ye10BEK 31185 31821 21519 18273 17960 18151
Uicio yMepLInX, Y€10BeK 11340 11612 12791 114589 16136 18701 _J
K, -‘

K . o
K

Kea

Tost r' 1985 1990 1995 2000 2005 2010
HYucnmo sxnteneti, TEIC. 9e10BEK 13453 1336,1 1346,9 1298, 11199,] i 1125,1

| Hueno pouuBiuivxcs, emosek | 18743 15828 11472 10451 [10263 12587
Yxcno yMepImux, yenoBex 19467 18560 22464 23726 | 23453 19852
Ko 1
K.

Ko |
Key o ]

13
Tabnuua 2

BospacTHas cTpykTypa Haceneins Kypeko# obnacta (1989r.)

r

.

"B 0-4 [ 59 | 10- | 15- | 20- | 25- | 30- | 35- | 40- | 45- | 50- | 55- | 60- | 65-| 70- | 75- | 80- | 85
THaA .

jBOSIDaC 14 |19 (24 (29 134 (39 |44 |49 |54 (59 |64 |69 | 74 | 79 | 84 +

rpynna
’7 unocts  [47,945,543,8141,039,3(53,9555,647,929,235,444,843,736,5117,2| 11,8 94 | 44 | 2,1
Upene 945, f’r 841,

i

MYKIHH,
THIC.HEl. :
UncneHsocTs  46,444,3142,540,6139,0150,2[52,4146,2[29,840,2/50,3/52,3[59,538,8| 33,0 | 31,7 | 17,9 11,1
JKEH UMK,
THIC.UET,

% MYMYHH OT
o0ueit
YHCIEHHOCTH
%% JKEHIIHH OT
obmeit
YHCIIEHHOCTH
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BoapactHas crpykTypa Hacenenus Kypekoii oGnacra (2002r.)

Tabnuua 3

BospactHaz
| rpymna

04

5-9

10-
i4

15-
19

24

20-

29

25-

30-
34

35-
39

44

40-

45-
49

50-
54

55-
59

60-
64

65-
69

70-
74

75-
79

80-
84

YHCIeHHOCTR
MYKYHH,
TBIC.YEJ,

23,5

29.143,3

48,3

40,2

40,

138,3

42,

3

53,9

48,8

39,6

19,

1

31,

1

24,7

23,4

11,3

36 1,7

YUcIeHHOCTD
$KEHIITHH,
ThIC.4E.

4,2

27,6

41,

149,1

42,5

41,4

39,343,

5

54,6

51,6

45,1

24,5

46,6

38,7

43,9

32,5

14,2 10,2

% MyKYIMH OT
obmiett
YHCICHHOCTH

% JKeHIIHH OT
obmei
YHCJIEHHOCTH

Bospacrras cTpykrypa Hacenenua Kypekoit obnactu (2009r.)

Tabiuua 4

Bospacrhan
rpynna

04 [5-9

"10-

}14

15-
1%

20-
24

25-
29

30-
34

35-
3%

40-
44

45-
49

50-
54

55-
59

60-
64

63-
69

70-
74

75-
79

80-
84

UncneHHOCTE
MY CIHH,
TbIC, 1€,

29,125,8

26,6

4.4

48,1

(41,2

38,237,0

I

45,2

45,4

35,7

23,1

14,5

19,7

10,9

6,9 | 2,2

YucneHHOCTE
JKEHLIHH,
TLIC. YEN.

7,8[24,7

25,2

33,4

47,2

43,5

=

10,739,7

38,8

¥9,453,3

45,3

33,4

27,1

40,4

26,0

22,5110,7

%o My HHMH OT
obureit
YHCIEHHOCTH.

% MeHILIYH OT
obmeft
YHCIEeHHOCTH




KOHTPOJILHBIE BOTTPOCHI

1. B ueM 3akmouaeTtcd podieMa HapoIOHACETICHNUS,

2. GaxToph! OTPENENONAe THCISHHOCTh HApOAORaceHeNHd W CKOPOCTh
ee WIMeHEeHNA.

3. PaxTopsl, BIAAIONME Ha KO3 PUITHEHT POKTASMOCTH.

4. DaAKTOPHI, BIUAIONIHME HA KOIPPHIHSHT CMEPTHOCTH.

5. IlporuosupoBande YACKEHHOCTH HAPOJOHACEIEHHS.
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