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BCTYII

Kypc «VYpboekonoris» HaIeKUTh JO HOPMATUBHUX JUCIHIUIIH  ITUKITY
npodeciiiHol mArOTOBKM CTYAeHTIB. BiH crnpsMoBanmii Ha (HOpPMYBaHHS YITKOTO 1
IIUTICHOTO YSIBICHHA TPO crenudiky oprasizaifii MiCbKUX €KOCHUCTEM, B SIKUX TICHO
B3a€MOIIOB’ 13aH1 KOMIIOHEHTH IPUPOJIHUX 3 IHKEHEPHUMH CUCTEMaMH MICTa.

Memot  6uguenHs Kypcy € 3aCBOEHHS CTYJIEHTAaMHU OCHOBHUX TIOHATH
ypOOEKOJIOrii, €KOJIOTTYHUX MPOOIEM MICT Ta ONTUMAJIbHUX HUISXIB iX BUPIIIEHHS, a
TaKOXX OKpeMUX O10TUYHUX 1 a010TUYHUX KOMIIOHEHTIB MICBKOTO CEPEIOBHIIIA.

OcHOBHUMU ~ 3AB0AHHAMU  BUBYEHHS  OUCYUNIIHU €  O3HAMOMIICHHS
OakayiaBpiB-€KOJIOT1B 3 BUBYEHHS MAacIITa0IB 1 IHTEHCUBHOCTI aHTPOIIOICHHOI Ta
TEeXHIYHOI i1 Ha ypOOCOI[IOEKOCHUCTEMY, BU3HAUYCHHS JOIYCTUMOTO PiBHS Takoi Aii,
PO3pPOOKH 3aXOiB, IO 3a0€3MeUyI0Th CTAOUIHHICTh MIATPUMAHHS IOMyCTUMOTO PiBHS
1ii, TPOTHO3YBAaHHS MOXJIMBUX BIJJIAJICHUX HACHIAKIB 1€l 1ii 1 BiANOBIIHE
KOPUT'YBaHHS CUCTEMHU IIPUPOJ03aXUCHUX 3aXOI1B.

OcHoBHa yBara Mpy BUBYEHH] AUCITUILUTIHU MPUTUISETHCS (DOPMYBAHHIO YSBICHB
npo ypOaHizauiioo; ypOaHi3oBaHe AOBKULISA; ypOoreocoriocucreMmy; (QyHKIIi MiCT;
yp6anizoBani naHAmadTH; KOMIOHEHTH 1 (akTopu ypOaHI30BAHOTO JOBKIIS,
ajanTtaiii OpraHi3MiB Ta MONYyJsALIM; ypOaHi3oBaHI OlOr€OLEHO3U; MIChKE
rOCHOJapCTBO; BIUIUB ypOOEKOCHCTEM Ha JOBKULIA, EKOJOTIYHI TEXHOJOTIi
onTuMizalii  ypOaHi3oBaHOTO  JOBKULISL;  (iToTexHosorii  (diTtoMemnioparlliro);
naHAmadTHE TIaHYBAaHHSA;, KOMIUIEKCHI 3€JIeHI 30HHM MICT; MPUPOJOOXOPOHHI
TEPUTOPIi B MICTAX; EKOJIOTIYHE BPSyBaHHS.

VY pe3ynbrari BUBYEHHS HABYAIBHOI TUCHUILIIHU CTY/I€HTU MTOBUHHI:

3HATM: OCHOBHY METy, 3aBJaHHA, OO’€KTH JOCTIDKEHHS YpPOOEKOJIOTiI;
METOJIOJNIOTIYHI OCHOBHM BCIX HAyKOBHMX IIJAXOJIB JO BUBYCHHS €KOCHUCTEMH MICTA,
ICTOpiI0  ypOONPUPOIOKOPUCTYBAHHS; TEMIIM, MaciTabu Ta piBeHb ypOaHizalli B
PI3HHX KpaiHaX CBITY; OCHOBHI OCOOJIMBOCTI Ta Xapaktep TpaHchopmariii 010THIHHIX
Ta a0lOTMYHMX KOMIIOHEHTIB ypOOEKOCHUCTEMH; BHUJIM T€OCKOJIOTTYHHX HEeOe3IeK Ta
TEOCHTYaIlli Ha TEPUTOPIi MICTa; OCHOBHI YSBIICHHS MPO CTIAKICTh YPOOCKOCUCTEMH 1
crocobm ii omTuMizali.

BMITH: BHU3HAYUTH 3YMOBICHICTb JeMorpaiyHuX IOKAa3HUKIB  MICTa
OPUPOAHUMH (DI3UYHUMHU Ta COLIAJIbHO-EKOHOMIYHMMHU YMOBAaMH HPOXKUBAHHS
HACEJEeHHS; JOCHIIUTUA Ta 3pOOUTH KapTyBaHHS CTPYKTYpU YPOOEKOCHCTEMHU MICTa 3
JETAIbHOI0 XapaKTEpPHCTUKOI0 B TEKCTOBiM Jserenni; OxapakrepusyBaTd Ta
IpoaHali3yBaTH OCHOBHI BIIACTUBOCTI aHTPOTIOTCHHHX KOMIIOHEHTIB Ta CTPYKTYpH
ypOOEKOCUCTEMH; BHU3HAYaTH MAacIITabM TNOIIMUPEHHS YCIX BHUAIB TEXHOT€HHOI
re0CKOJIOTIYHOI HeOe3MeKW Ha TepuTopli MicTa 1 MPOBECTH YPOOEKOJIOTIUHE
30HyBaHHS ~ MICTa 3a CTaHOM TEOCKOJIOTIYHOI  CHUTyallii; pPO3paxoByBaTH
ypOOEKOJIOTIYH1 MOKA3HUKHU ISl AOCIIKYBAHOI TEPUTOPIi; BUSHAYUTH HAMIPSIMKH Ta
€TaITHICTh ONTUMI3AIIMHUX 3aXO0/IIB JJIS IOCIIKYBaHOI yPOOECKOCHCTEMHU.

3rimHo 3 BUMOTaMH (OCBITHBO-TIpOo(eciiiHol) MmporpamMu CTYIEHTH IOBHUHHI
JNOCSTTH TAKUX pe3yibmamie HaguanHs (KoMnemeHmHocmetl):

O 3[aTHICTh pO3B’A3YBaTH CKJIAJHI CIELIaNI30BaHl 3a/ladyl Ta BUPILIYBaTH
NpakTU4YHI 1mpobiieMu y cdepi €Kojdorii, OXOpPOHM JOBKUUISA 1
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30a71aHCOBAaHOTO TMPUPOJOKOPUCTYBAaHHs, ab0 B Tpolieci HaBYaHHS, IO
nependadae 3acTOCYBaHHS OCHOBHUX TEOpiM Ta METOMIB HayK TIpo
JOBKULJIS, TA XapaKTEPHU3YIOTHCSI KOMITJIEKCHICTIO 1 HEBU3HAYEHICTIO YMOB;

O BOJIOJITH 3HAHHSMH Ta PO3YMIHHSAM IPEAMETHOI o0macti Ta mpodeciitHoi
JUSITIBHOCTI;

O 3JaTHICTh JO ajanTaluli Ta Aii B HOBIM CUTYyallii;

O 3/aTHICTb IIPOBEIEHHS OCIIKEHb Ha BIJINOBIIHOMY PiBHI;

O  BOJIOJITH 3HAHHSIMHU Ta PO3YMIHHSIM TEOPETUYHUX OCHOB €KOJIOT1i, OXOPOHH
JIOBK1JISI Ta 30a71aHCOBAHOTO NMPUPOIOKOPUCTYBAHHS;

O B3IaTHICTb 1O OIliHKA BIUIMBY TMPOIECIB TEXHOTeHE3y Ha CTaH
HABKOJIMIIIHBOTO CEpPEJOBMINA Ta BHUSBICHHS EKOJOTIYHUX PHU3HKIB,
OB’ I3aHUX 3 BUPOOHUUOIO JIISUIBHICTIO;

0 3JaTHICTh JIO Y4acTi B pO3pOOIll CHCTEMHU YIPaBIIHHS Ta MOBOKEHHS 3
B1JIXOJJaMHU BUPOOHHUIITBA Ta CIIOKMBAHHS,

O 3IaTHICTh JI0 BHUKOPUCTaHHS CyYacHHX 1H(OpPMAIIHUX pEeCypciB s
E€KOJIOTTYHUX JOCHIIKEHD:

O 3MaTHICTh OIIHUTH HACTIAKKA 1 MEPCHEKTUBH ypOaHi3arii Ta MPUHIIAITH
pOOOTH MICHKHUX CUCTEM;

O 3/aTHICTh OLIHIOBAaTH CTIMKICTh MICBKHUX T'€OCHCTEM JI0 aHTPONOrE€HHOIO
HaBaHTA)XXEHHS B yMOBaX MMPOMHUCIIOBOTO PETIOHY;

O 3JaTHICTh, BHUKOPUCTOBYIOUM JiaboparopHe OOJIaJlHaHHS, OI[IHIOBAaTH
CaHITapHO-E€KOJIOT1TYHUIM CTaH 1 SKICTh arMOC(EpPHOro MOBITPS, IPYHTY,
MIPUPOTHKX BOJI.

3HaHHS, OTpPUMAaHI CTyAGHTaMH 3 JHUCLUMIUIIH: «3arajbHa €KoJoris Ta
Heoekosorisy,  «[igpomorisiy,  «leomoris 3  ocHOBaMH  TeoMOPGOJIOTii»,
«IpyHro3HaBctBO»,  «biomoris»  Tomo  3abe3MeuylOTh  3aCBOEHHSA  KypCy
«YpOoeKomoris.

BuBuenns kypcy «YpOoekomnoris» (GopmMye KOMIUIEKC 3arajibHOKYJIBTYPHUX Ta
npodeciiHuX KOMIETEHTHOCTEH [JIsl YCIINIHOTO 3aCBOEHHS Marepialy 3 TaKHhX
mucriututid: « TexHoekonorisy, «OpraHizailis Ta yHOpaBIiHHS B IPHPOTOOXOPOHHIM
nisibHOCTI»,  «EkonoriuHa — excneprusza»,  «HopmyBaHHS ~ aHTPONOIE€HHOIO
HaBaHTa)KEHHS Ha MPUPOIHE cepenoBHIle», «Exonoriuna 6e3mexay.
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Po3ain 1
3ATAJIBHI IPUHIAUIIN PAMMOHYBAHHS. MICTO SIK EKOCUCTEMA,
I'EOJIOI'TYHE I IIOBITPSHE CEPEJIOBUIIE MICBKUX EKOCUCTEM

3MICT JIABOPATOPHUX 3AHATDH
JIABOPATOPHA POBOTA Ne 1

Tema: MicTo 1 MIChKE CEpeIOBHIIIE.

Mera: 3akpinUTH Ta TOMIMOUTH 3HAHHS 11010 ypOaHi3alli MICbKMX €KOCUCTEM.
HaBuuTucs BU3HaYaTH TOYHICTH IMPOTHO3Y IIIOI0 YMCEIBHOCTI MEIIIKAHIIIB MiCTa.

ObsagHaHHs Ta MarTepiajm: MiJIPYyYHUKU, MOCIOHUKH, KOHCHEKTH JICKIIIH,
KaJIbKYJISITOp, CTAaTUCTHYHI J1aHi1, 1H(QOpMaIliliHi pecypcu Mepexi IHTepHeT.

Ilnan BUBYEHHSA TeMH

1) CyTHicTh Ta cyuacHi mpoOiemu ypoaHizaiiii.

2) OCHOBHI BJIACTHBOCTI 1 0COOJIMBOCTI MiCTa, SIK YPOOESKOCHUCTEMHU.
3) BuszHaueHHs HOHATTS «MiCTO», HOTO 1ICTOTHI O3HAKHU.

4) BuzHaueHHS MICBKOTO CEpeIOBUIIIA.

5) CxnazoBl MiCBKOTO CEPEIOBHIIIA.

6) BuznaueHHs1 ypOOTreocoIiocucTeMHU.

IluTaHHA 10 CAMOMIATOTOBKU:

1. 3minu penbedy Ta HEOE3MEUHI Te0JIOT14HI MTPOLIECH MICBKOT TEPUTOPI].

2. BruiB micTa Ha JIITOT€HHY OCHOBY Ta I'PYHTOBHUH TTOKPHB.

3. Bumoru 10 SKOCTI MICHKOTO CEPEIOBHUIIIA.

4. OpraHni3zailisi €KOJIOTYHOTO MOHITOPUHTY Ha MICBKUX TEPUTOPISIX.

5. KoMmoHeHTHa JeKOMITO3HUIIisl MIChKOI CHCTEMH.

6. He30aancoBaHicTh MaTepiaibHUX Ta EHEPTETUYHUX MMOTOKIB Y MEXaxX MICTa.

TeopeTnuni BizomocTi

BypxnuBuii pO3BUTOK HAyKOBO-TE€XHIYHOI PEBOJIOLIi, [0 CTaB IPUYHUHOIO
KOHIIGHTpAlli MPOMUCIOBOCTI Yy BEJIMKUX HACEJIEHUX IyHKTaX, IHTEHCHUBHOIO
IPUTOKY HACEJICHHS y MICTa BUKIMKAB HEMMOBIPHO BUCOKI TEMIIH iX OyIiBHUIITBA.
3’ABUIIMCH HE JIMILE BEJMKI MICTa, aje 1 iX arioMmeparlii, Meramnoiicu. XapakTepHUM
ABUIIEM cTana ypOanizalis, TOOTO MpolecC MIABUUIEHHS PpOJII MICT Y PO3BUTKY
cycrniibcTBa. YpOaHizallis yBiOpana y cebe coliaibHO-€KOHOMIUHY 1 JieMorpadiuny
CTPYKTYpPY HaceJIeHHs, HOro crnociO KUTTs, KyJIbTypy, PO3MIIIEHHS] BAUPOOHUYNX CHUII,
po3cesieHHs. | Bce 1ie cripyurMHeHe MPUILIMBOM Y BEJIHKI MICTa CUIBCHKOTO HACEJIEHHS
1 HAaCEJIEHHS MaJIUX MICT.

VYpOaHizallis € ICTOPpUYHUM MPOIIECOM, 1 XapaKTepHa JiIsl OLIBIIOCTI KpaiH CBITY.
Bona mae pi3Hi ¢opmu 1 TeMIu, XapakTep 1 HACHiJK{ IMPOSBY, IO 3aJe€KaTh BiJ
CYCIJIBHOTO  J1axy, MOJITHYHMX 1 COLIAJbHUX BIAHOCHMH, a TakKoX BiJ
OpUpoAHO-TeorpadiyHNX, EKOJNOTIYHUX Ta I1HImMX 4uHHHKIB. [Ipouec ypOanizarii
3HAXOJUTBCSA y TICHOMY 3B’SI3Ky 1 3yMOBJIEHHMH Yy NEpIIy Yepry E€KOHOMIYHHMHU
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YUHHUKAMU, PIBHEM HAYyKOBO-TEXHIYHOTO TMIPOTPECY, a TaKOXK KOHIIEHTPAIIIEIO
IPOMHCIIOBOTO BUPOOHHIITBA, OCEPEIKIB HAYKH 1 KyJIbTYPH Y BETUKHUX MICTaX.

Ypﬁoekwlozi}l (6i0 JAMUHCHRO20 urbs — Micmo) — Hayka, IO BHUBYA€
TEXHIYHOI, EHEpPreTHYHol, 1HQOpPMAIiiHOI, aJAMIHICTPATUBHOI MiJCUCTEM) i
OPUPOIHOI, a TaKOXK HOOC(PEpPHE YIPaBIIHHSA EKOCHUCTEMOIO. YpOOEKoJoria €
PO3/I1JIOM €KOJIOTTIi.

Memoro ypboekonozii € TOLIYK NUISXIB 1 PO3POOJICHHS pILIEHb Yy paMKax
MicToOyayBaHHs 1 opraHizaimii tepurtopii. Lli 3axogm chnpsMoBaHI HE JMIIE Ha
3a0€3MeYCHH TMPUHHATUX TITIEHIYHUX YMOB JKUTTS, aje 1 Ha palioHami3aIio
NPUPOTIOKOPUCTYBAHHS, OXOPOHY HABKOJIMIIHBOTO MPHUPOJHOTO CEpPEeOBHINA 1
BIIPOBA/DKEHHS HAMBaXIJIMBIIIMX COLIAJIbHO-EKOHOMIYHUX TMPOIECIB Yy MeXax
perioHiB, MICBKHX arjioMepariB, MIiCT Ta OKPEMHUX 1X YaCTHH.

06’exmom usuenHsi ypboexonocii € MIChbKI 010TeoleHo3u. YpOOoeKoIoris
po3misigae ypOaHizaiio He JuIe K 00 €KTUBHHM 1CTOPUYHUN TPOIEC 3POCTAHHS
pOJIl MICT Y PO3BUTKY HHBLTI3aII, aie 1 sIK mporec nepedynoBU BChOTO CEPEIOBHINA
IPOKUBAHHS JIFOMUHHA, TOOTO CIHPAIOYMCh HA EKOJOTIYHHMMA MIAXif, 3TITHO 3 SKUM
MICTO € CKJIAJHHM OpraHi3MOM Yy CHCTeMi 3B’SI3KIiB MDK €JIeMEHTaMH, SKi Horo
YTBOPIOIOTh, Ta «30BHIIIHIMY COL[IaJIbHUM 1 TPUPOIHUM CEPEAOBUILEM.

lIpeomemom ypboekonoeii € AOCIIIKEHHS TTPOIIECIB B3a€MO/I1i ypOaHI30BaHOTO 1
NPUPOJHOTO CEPEOBUINA, a TAKOXK PO3POOJIICHHS MPOIO3UILHN, 10 CIpPSIMOBaHI Ha
OXOPOHY 3/I0POB'Sl HACEJIEHHS MICT Ta IHIIMX HACEJIIEHUX IYHKTIB, OXOPOHY
armocdepu, riapochepu, nitochepu 1 610TH BiJ HETATUBHOTO BIUIMBY ypOaHi3allii Ta
MicbKOi  3a0ynoBu.  YpOoekojoris  JocCHipkye  ypOomanmmadta,  3MiHY
IPUPOIHO-TIPOCTOPOBUX PECYPCIB MICTa, HOTr0 IPYHTOBUX MOKPOBIB, MOBITPSIHOTO
OaceliHy, TOBEPXHEBHUX 1 MIJI3EMHUX BOJ, POCIUHHOTO 1 TBAPUHHOTO CBITY.

Ypooexocucmema — 1ie npuUpoOTHO-TEPUTOPIATILHUN KOMIUIEKC (T€OKOMILIEKC) 3
IIEBHOIO 1€PApPXIYHOI0 CTPYKTYPOIO, SIKMM 3HAXOAUTHCS TIiJ Oe3MmocepeIHiM BILTMBOM
MiCTa.

Micmo — cknajHa TUHAMIYHA CHUCTEMA, 110 XapaKTEePU3Y€EThCS PI3HOMAHITHUMU
BHYTPIIIHIMU 1 30BHIMIHIMHM 3B’SI3KAMH TIPHPOIHOIO, TEXHIYHOIO, COLIaJIbHOIO
NOXO/DKCHHS. SIK CKJIaJHy CHCTeMy MICTO MOXHA TPEIACTaBUTH Y BHUIIAIL
JMHAMIYHOTO B3a€MOJIIOYOTO TO€JHAHHS JBOX CyOCHCTEM — MPHUPOMHOT 1
aHTPOTIOTEHHOI, fAKi B CBOIO 4Yepry, MiAPO3AUIAIOTECA Ha PAd  B3a€MOIIOUHUX
MIJICUCTEM: TPUPOAHA — HA TEOCUCTEMY, T1IPOCUCTEMY, a€POCUCTEMY 1 OlocUCTEMY;
AHTPOIIOT€HHA — Ha MIJACUCTEMHU BUPOOHUYY, MICTOOYAiBEIbHY, IHYPACTPYKTYPHY.

OCHOBHUMU 03HAKAMH CYy4acCHOTO MICTA €:

° 3a0y/i0BaHa YacTWHA TEPUTOPIi MEepeBakae HaJ HE3a0yI0BAaHOI — BCS
TEpUTOpIA  MiCTa  pO3IUIaHOBaHA Juisi  OyIyBaHHS  JKUTJIOBUX  Oy/iBelb,
TOPTOBO-PO3BAKAJIBHUX IIEHTPIB, AOpir Tomo. dopma IUlaHy MICBKUX TEPHUTOPIH
3aleXUTh BiJ MPHUPOJHUX YMOB, OCOONMBOCTEH 3aJIATaHHS MPUPOAHUX KOMAJIHH,
TPAHCIOPTHUX YMOB, OCOOJIIMBOCTEN 1ICTOPUYHOIO PO3BUTKY MICTA;

° BUJI0O3MIHEHE TIPUPOJIHE TIOKPUTTA IME€pEeBa)Ka€ HaJ HE3MIHEHUM —
ac(anpT, MIIMTKA, TYYH1 TA30HU TOIIO;
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° HasBHICTh a00 TmepeBakaHHA OararomoBepXoBOi 3a0ymoBH, IO
00yMOBIIeHE 30UIBIIEHHSIM KUIBKOCTI MICHKOTO HACENIEHHS y MICTax Ta MparHEHHSIM
710 OLIBII pallOHAIBHOTO 1 EKOHOMIYHOTO BUKOPUCTAHHS 3€MEJIbHUX PECYPCIB;

° HAsIBHICTb I[POMMCIOBUX MIJANPUEMCTB Ta cdepu MOCIyr s
BUPOOHUIITBA 1 peanizallii MarepiaJibHUX 1 HeMarepiaJlbHUX (IyXOBHHX) MOTpeO
HacesneHHs. Lle cexTop couianbHO-KYABTYPHUX MOCIYT (OCBITa, KYJIbTypa, OXOpOHa
3I0pOB’sI), KOMILJIEKC MAaTepiaibHO-MOOYyTOBUX TOCHYT  (KHTIOBO-KOMYHAJIbHE
TOCIIOIapCTBO, MOOYTOBE OOCIYrOBYBaHHS, CHCTEMa PEKPEAIMHUX MOCTYT), CEKTOP
JIOBHX, 1HOOPMAIIITHUX Ta 1HKEHEPHO-TEXHOJIOTIYHUX MOCITYT);

° PO3BHHEHA CHUCTEMAa I'POMAJICBKOIO TPaHCHOPTY, HA3€MHUX 1 MIA3EMHHX
KOMYHiKaliil (TpyOonpoBoau, kabeilbHa Mepexka, KOJEKTOpH). Y KPYyHmHUX MicTax
OPOTSKHICTh  1HKEHEPHOI Mepexi y JeKUIbKa pa3iB  MEPEeBUIIYE CyMapHy
MPOTSDKHICTD BYJIUIID 1 CKJIA/Aa€ IECATKH TUCSY KUIOMETPIB;

° PO3BUHEHA TOPIOBEJIbHA Mepexka, Y CEpeAHbOMY IMPOAYKTOBI Mepexi
ckIanaoTh 47% BiJl yCiX TOPTOBEIBHUX MEPEkK, Mepexa mooyToBoi TexHIKU — 32%,
MebseBl Marasuau — 15%, Mepeka 3MIIIaHOTO TUITY 1 OyJiBEIbHUX MaTepialiiB — MO
3%;

° BUCOKMM  pIBEHb  3a0pyJHEHOCTI  HABKOJMIUIHBOTO  CEPEOBUIIA,
npuOIM3HO Ha 1-2 TMOpAOKM BHUILE, HDK Ha MNPWIENI A0 MiCTa TEepUTOpii, I
0COOJIMBICTH PO3BUHEHOTO MICTa BITHOCUTBHCS JI0 HETaTUBHOI CTOPOHM ypOaHizarlii,

° MBUAKE TMOMUPEHHS 1HQEKIi Mpu BHUCOKIM TYCTOTI HACEJICHHS,
HANPUKIIAJ, IOPIYHI emifieMii TpuIry;
° HasBHICTh pEKpealliHUX TEPUTOpId 3arajdbHOrO0 KOPUCTYBaHHS, IO

IOpU3HAYEHI JUIsl 33J0BOJIEHHS MOTPEO HACENEHHS y BIAMOYMHKY 1 TYpU3Mi, JO HHUX
BITHOCSATH: TPHUPOJIHI KOMIUIEKCH Ta iX KOMIOHEHTH (peyibed, KiiMaT, BOAOWMH,
POCIIMHHICTh, TBApPUHHUN CBIT), KYyJbTYPHO-ICTOPHYHI TIaM’STKH, E€KOHOMIYHHUM
MOTEHITIa]l TEPUTOPIi, 110 BKIIFOUAE IHPPACTPYKTYPY 1 TPYZIOBI peCcypcH;

° BHCOKAa TYCTHHA YCTAHOB OCBITH (IIKOJHM, TEXHIKyMH, I1HCTHTYTH,
YHIBEPCUTETH TOIIO), OXOPOHH 3I0POB'sl (JiKapHI, KIIHIKK) Ta KYJIBTypu (TeaTpw,
KIHOT€aTpHU TOIIO);

° HasIBHICTb KYJIBTOBUX CHOpYA OJIHIEI abo KIIbKOX KoH(eciil (xpamu,
co0OpH, CHHArOTu TOIIIO);

° HAasIBHICTH OJHIET YH AEKIJILKOX MICLIEBUX ra3€eT;

° HasBHICTh NPHUMICBKOI 30HU, TOOTO MEpPEXiAHOI 30HH MIXK MICTOM 1

CUIBCBKOTOCIIOJAPCHKAM ~ BHUPOOHMIITBOM. Y 10 30HY IIOCTYIIOBO 3 MICTa
NEPEHOCATHCS HAHOUIbII IIKIIJIMBI BUPOOHMIITBA.
B Vkpaini npuiiHTI HACTYIIHI KaTeropii MICT 3rAHO YUCEIbHOCTI HACEIECHHS:
1) mami — g0 50000 ygomn.;
2) cepenni, Big 50000 go 100000 yomn.;
3) Benuki, Bix 100000 mo 250000 vog.;
4) xpymHi, Big 250000 g0 500000 go:. 1 Big 500000 1o 1000000 4on.;
5) mauobinemi, moxnan 1000000 gog.
Y 1949 pomi €Bpormeiicbka KOH(EpPEHINs 31 CTaTUCTUKH, IO BiAOymacs mixa
erimoro OOH y Ilpasi, pekomeHayBajia BBaKaTu MICTOM KOMIAKTHE TOCEJICHHS 3
MiHIMaJIbHOIO yncenbHICTIO 2000 40NOBIK, MPUYOMY TIPH KUTBKOCTI KUTEIIB MCHIIIC
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10000 momnst 3alHATOTO y CUIBCHKOMY TOCIIOIAPCTBI HAaceNeHHs He mepeBuiye 25%
BiJl 3arajpHOi KUIbKOCTI. [IpoTe kareropito mMicTa MPUCBOIOIOTH HACEIICHOMY MyHKTY
3TiTHO 3 HAI[lOHAJIHHUM 3aKOHOJAaBCTBOM (Tabm. 1).

Tabmuus 1 — Kputepii uncensHOCTI HAceICHHS Ui BUIUICHHSA MICT y PI3HHX

KpaiHax
Kpainu N, gou. JlonarkoBsi kpurepii
1 2 3
Jlanis 250
Icnanmis 300
Kanaga, Manaiizis, Hlotmangis 1000
Wopnawis 1500
Aprentuna, [lopryranis, @paniris,
. : 2000
Himeuuuna, Yexis, CoBayunHa
CIIA, Taimanpg, 2500
ITiBmenna Kopes 4000
Innis, Typeuuuna, [py3is, Menme 25% HaceneHHs
TypkmeHicTan 5000 micta y ['py3ii133% B
TypkMeHicTaHi 3alHATI y
ClJIbCHKOMY TOCIIOAAPCTBI
VYkpaina, MonmgoBa, ['pemis, Icnanis Menme 50% HaceneHHs
MicTa B YKpaiHi i
10000 NV
MoigoB1 3alHSTI B
CLIIbCHKOMY TOCHOJIAPCTBI
[3paine, bonisis, bpaszunis, C MicToM BBaKa€ThCS
: KinpkicHuit
Kocra-Pika, ExkBanop, CansBanop, . LIEHTP HE
I'aiti, ['onnypac, Hikaparya KPHTEPIH HE C1JIbCHKOTOCTIOIAPCHKOTO
3aCTOCOBYETHCS .
BHUPOOHMIITBA 1 TOCTYT
Amnrmis 1 Yenbc, bonrapis, V Oiamsauaii menme 50%
VYropuna, Hosa 3enanis, Craryc MicTa | HaceJeHHs MicTa
Hopgeris, [Taparsaii, [lonsina, NPUIUMAEThCS | 3aHHATO Y CIIILCHKOMY
Pymynis, ®inmsaais, [seris, FOAP, 3aKOHOJABYO | TOCIIOAApPCTRBI
SInonis
[Ipumitka. N — MiHiMajabHa YUCENBHICT HACEJEHHs, NpPUMHATA I

BU3HAUYCHHS CTATyCy MiICTa, YOI.

CyTHicTh yp0OaHizallii NoJsrae y HaCTYyITHOMY:
— BUHMKHEHHS 1 TOCTIMHE 301IbIICHHS TUIONIl Ta YUCEIHLHOCTI HACEIICHHS MICT;
— Ha0aHHA CUIbCHKUM HACEJIEHHSM MICBKUX O3HAK;

— MIJBUILCHHS POJIi MICT Y COIlaJIbHO-€KOHOMIYHOMY PO3BHUTKY CYCIHIBCTBA;
— (hopMyBaHHS MICBKOTO HACEJICHHsI, 1110 Ma€ Crienu(pigyHuN Crocid KUTTS,
— (hopMyBaHHS MICBKUX MOIMYJISIIIIA POCIIMH 1 TBApHH.

Ypbanizayis npupoou (1. 1. Jlento) — mepeTBOpeHHsT MPUPOAHUX JTAHAIMA(TIB B

3a0ymnoBu. [lpomec ypOanizamii HemMuHy4e

MTY4YHI 1T BIUIMBOM MICBHKOi
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CYNIPOBOIKY€ETHCSI Maii>ke TIOBHUM BWJIYYEHHSIM JaHOiI TEPUTOPIi 3 Ti€i, 0 paHilie
Oyna 3aiiHATa MPUPOJHUMHU EKOCUCTEMaMHU.

B monsTTs ypOanizaiiii BXOAUTh 1 mporiec GopMyBaHHS MICHKUX JTAHAIIA(TIB K
0co0uBoi cepu opraHizalii MmoBepxHi 3emMiIi B ME€KaxX MICT 1 MICBKHX arjoMepariii.
[Ipomec ypOanizarii HOCHUTH TIO0ANBPHUN XapakTep 1 € ICTOTHUM YWHHUKOM
NEPETBOPEHHS reorpapiyHoi 000IOHKH 3eMIIL.

B mpoueci ypOanizanii BigOyBalOThbCS ICTOTHI 3MIHM (K O10JOTIYHUX 1
COLIIAIbHUX XapaKTepUCTUK JIIOAMHM, TaK 1 cepeaoBumia ii icHyBaHHs. Ilpore,
HE3Ba)KAIOUM Ha CKJIAJIHI €KOJIOT1YHI YMOBH, B SIKUX IepeOyBae CydyacHe MICTO, HOro
npuBaOIUBICTb HE 3MEHINyeThbCs. KITbKICTh MICBKOTO HAacelIeHHS Ha IUIaHeTl 3
KOXXHUM poKoM 3pocTae. CydacHi BeJMKI MICTa — O/IHA 3 XapaKTEPHUX 0COOIUBOCTEH
porpecy JIOACTBA.

lloxasnux ypbanizayii kpainu abo peciony — 1€ YacTKa HacCeJeHHS, IO
npoxuBae y mictax. [lopiBHAHHS piBHIB ypOaHi3alii pi3HMX KpaiH 3[1ACHIOETHCS 3
BUKOPHUCTAHHSIM JaHUX HAI[lOHAIBHUX TepenuciB HaceneHHs. [lepmmmu HaOUTBII
ypOaHi30BaHUMH JiepkaBamMu ctanu: BemmkoOpuranis, KyseiT, [3painb, ABctparis,
[IBeris.

Po3pi3Hst0Th Taki yMOBHI piBHI ypOaHizarii:

® HU3bKUI piBeHb — MeH1Ie 20%;

® cepenHiit piBeHb — Bij 20% 10 50%;
® BucoKui piBeHb — Big 50% mo 72%;
® Jy’K€ BUCOKHI piBeHb — oHA 72%.

Huni wHaiOuipm ypOaHi3oBaHUMH (HE BPaxOBYIOYM TaKi MiCTa-JAep>KaBH, SK
Cinranyp 1 lonkonr) € Benuka bpuranis (92% HaceneHHS MpOXKMBaE B MICTax),
Kyseitit (91%), I3paine (90%), Ascrpanis (85%), IIsemis (83%). Haiimenm
ypOaHnizoBanumu € kpainu Adpuku 1 [liBnennoi A3sii (7-10%). Ykpaina mae cTyImiHb
ypOanzamii 69,3% (cranom Ha 2015 pik). Po3xomkenHs piBHIB ypOaHizallii
POCTEXKYIOTHCA U 10 KOHTUHEHTAax y 1iiomy (Tabm. 2).

Tabauig 2 — BimcoToK MICEKOTO HACEIEHHS B PET10HAX CBITY

) MichbKe HaceJICHHS
Perion 0
MJIH. YOJI. Y0
Adpuka 295 37,2
A3zis 1376 37,5
€Bpona 534 73,4
Oxeanist 23 74,1
Jlatnncbka AMepuka 391 75.4
IliBHiyHa AMepuka 243 77,4
Bcroro y cBiTi 2862 47,2

VY psal po3BUHEHHX KpaiH, /1€ 4acTKa MICBKOro HaceneHHs pocsrae 80—90%,
€KCTEHCUBHE 3POCTaHHS MICT MPAKTUYHO NPUIMHWIOCA, a CIHCOK HaWOUIBbIIMX
MICBKUX arjIOMEpalliii CbOroJH1 CKJIAJAEThCS HA JBI TPETUHU 3 MICT A3ii, AQpuku 1
JlatuHChKOi AMEpUKH, 10 OYPXJIUBO POCTYTh.
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VYpbanizailis — 00’€KTUBHMI TpoIiec, 0OyMOBJIEHUN TOTpedamMu CyCHIbCTBA,
BUPOOHHUIITBA, XapaKTePOM CYCIUIBHOTO YycTporo. I[IpoTe 3pocTaHHS MiCHKOTO
HACeJICHHs, 0COOJIMBO B OCTaHHI JECATHUPIYYS, BUSBUIOCS HACTIILKH CTPIMKHUM, IO
HABKOJIUIITHE CEPENOBUINE 0ararbOX MICT CBITY BXKE€ HE B 3MO31 3aJ0BOJHHUTH
YuciIeHH1 010J0TIUHI 1 colianbHl MOTpedu cyyacHoi JroauHu. KpymHe MicTo 3MiHIOE
MaiKe BCl KOMIOHEHTH MPUPOAHOIO CEpeloBHIIA — aTrMoc(depy, POCIMHHICTD,
IPYHTH, penbed, Mepexy riaporpadii, ma3eMH1 BOAU 1 HABITh KJIIMar.

VYpOanizalis € MOTyTHIM €KOJIOTIYHMM YMHHUKOM, NEPETBOPEHHA JaHAImadry,
3eMeJIbHUX 1 BOJHUX PECypCiB, IO CYNPOBOKYETHCS, MAacCOBUM BHUPOOHUIITBOM
BIJIXO/IIB, SIK1 HAIXOJATh B aTMOoc(epy, BOJHI 1 Ha3eMHI eKocucTeMu. BoHa nmocTtaBuiia
nepes JIOICTBOM psii €KOJIOTIYHMX MpoOJieM, cepell SKUX HaWUTOCTPIIUMU €
3pocTaroya ypasJMBICTh MICBKMX CHUCTEM, HU3bKa SIKICTh CEpPEJOBHIINA 1CHYBAaHHS,
HAKONMYEHHS Ta BUJAJCHHS BIIXOMIB 1, SK HACTIIOK — MIrparlis, KOHIEHTpAIis 1
nudepeHIiaIis HaceICHHS.

3aB/aHHs 10 BAUKOHAHHA J1a00paTOpHOi podoTH
3apaannsa 1. IlpoBecTn aHami3 IMOKA3HUKIB YHCEIBHOCTI HACEIICHHS ICIKHX
mict Ykpainu — IBano-®pankiscek (1), Binaumnsg (2), XKuromup (3) ma 2035 pik,
BUXOJSIYM 3 JAHUX PO CEPEAHI0 YHCENbHICTh HaceleHHs (Tuc. 4oi.) 3 1970 p. mo
2022 p., Tabaung 3. 3poOUTH BUCHOBKH.

Tabauig 3 — CepenHs YUCEIbHICTh HACSJICHHS (THC. YOJI.) IESIKUX MICT YKpaiHu

. Pik
Micro o0 T 1979 | 1989 | 2001 | 2008 | 2013 | 2018 | 2020 | 2022
.| 1049 [ 1497 [ 2140 [ 2183 [ 222,5 [ 2260 [ 2353 [ 237,6 | 238.2
7 4 2 5 4 2 6 9 0
, | 2115 [ 314473743 [ 356,6 | 3667 | 3717 [ 371.8 | 370,0 | 3697
7 5 0 7 7 0 6 3 4
5 | 1609 [ 2438 [ 2975 | 2842 [ 2725 | 2713 | 2669 | 2643 | 2616
0 0 0 0 0 0 4 2 2

Tabmuus 4 — Cepeanst yncenbHICTh HaceleHHs: micta Memitonons 3 1940 mo

Cxema BUKOHAHHA:
Heo0xiaHO OIiHUTH YKciio MemKaHiiB Micta Memitonons y 2035 p., BUXoasuu
3 JaHUX PO CEPEITHIO YNCENbHICTh HACENIEHHS, JUB. TAOIUIlIO 4.

2020 poku

Pik 1940 | 1950 | 1960 | 1970 | 1980 | 1990 | 2000 | 2010 | 2020
Hacenenn

i 18,50 | 18,00 | 40,00 | 45,83 | 46,41 | 47,05 | 80,23 1077’2 1311’4
(THC. 40I1.)

[Ipukinan po3paxyHKy 3pOCTaHHS, 3HUKEHHS YHUCEIHHOCTI HACEJICHHS MiCTa Ta
30epeKeHHsI TeHACHIIIT POCTY YUCEIHHOCTI HACCJICHHS MICTA.
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1. Ilpocno3z 3pocmanusa uucenvnocmi Haceneuws. IlpumycTumo, 10 MOTOYHI
MIBUKOCT] 3pOCTAaHHS HACEJICHHS 3aJIMINAThLCA HE3MIHHUMH MPOTATOM 5-X POKIB, alie
MOTIM TEMITH 3POCTYTh, NOCATHYBIIHN 2/3 BiJi MAKCUMAJIbHUX TEMIIB, JOCSITHYTUX B
2000-my por, 1 11e TpuBatuMe 10 2035-r0 POKY.

(2020 — 2010) = (131410 — 107270) / 10 = 2414/pix.
(2000 — 1990) = (80230 — 47050) / 10 = 3318/pix.

Haiibinpiia yncenbHIicTh HacelneHHs y 2035 poili CTaHOBUTHUME:
131410 +5x 2414+ 10 x 2/3 x 3318 = 131410 + 12070 + 22120 = 165600 vo1.

2. Ilpocnos 30epedicenns menoenyii pocmy uucervnocmi Hacenents. IloTouni
MIBUAKOCTI 3POCTaHHSI YHCEIBHOCTI OyyTh MPOIOBKYBATUCH MPOTSATOM HACTYITHUX
15 pokiB. Cepenns BennunHa HaceneHHsa y 2035 poiii cTAaHOBUTHUME:

131410 + 15 x 2414 = 131410 + 36210 = 167620 4vomn.

3. Ilpoenos snudwcenns uucenvrocmi Hacenenns. Hacenenns Oyne 3HMKYBaTHCh
Ha 500 YOJOBIK KOXKHHMM pIK TPOTATOM ITSITM POKIB, a Jajl TEMIH 3HUKEHHS
yucenbHOCTI cTaHOBUTUMYTh 200 4osoBik 3a pik. Huspkuii piBenb Hacenenns y 2035
pOIIi CTAHOBUTHUME:

131410 -5 x 500 + 10 x 200 = 126910 yoa.

TakuMm YMHOM, OIliHEHA YHCENbHICTh HACEJCHHS — BiJ ICHYFOUOTO HACEJICHHS
131410 dvon. /liama3zoH HaceneHHs BiJ HOTO 3HWIKEHHS JI0 3POCTAHHS JOPIBHIOE
38690 4ost., 110 CTaHOBUTH MPUOIU3HO 29% KITBKOCTI ICHYFOUOTO HACEIICHHS.

1o meit iHTepBasl y MPOTHO31 03HAYaB ISl MICHKOTO TOJIOBH?

3aBaanHs 2. 3a JaHUMHU PO3PaxyHKIB CKJIACTH Tpadik YMCETbHOCTI HACEICHHSA
MicTa 3a MUHYIUI nepiog. DakTUUHI JaHiI NPO YUCENbHICTh HACEIEHHS Y MPOMIKHI
MDK I[EBHUMHU IHTEpBaJIAMU POKH HE JOCTYIIHI, aje iX MO)KHAa EKCTPaIlOJIIOBaTH,
3’€IHABIIHN JITHISIMU TOYKH, 110 BIJIMOBIJAOTh BIJOMHM JTaHUM.

Uu Moke MIBUAKICTh 3POCTAHHS HACEJIEHHS 3HOBY AocsarTd BeaudyuHu 2000-x
pokiB? be3 momarkoBoi iHdopMarlii 11010 0CoOIMBOCTEN PET1IOHY HE MOXJIMBO TOYHO
BIJIMOBICTH Ha Il TUTaHHSA. AJie MOXEMO 3pOOWTH JesKi MPOTHO3U. 3pOOUTH
BI/IITOB1IHI BUCHOBKH.

KoHTpo/ibHI NUTAHHSA:

1. Po3kpuiite cyTh MOHATTS ypOaHi3allis.

2. Ha3BiTh OCHOBHI BIIMIHHOCTI MICT 1 CUUIbCHKUX HACEJIICHUX ITyHKTIB.

3. IosAcHITH, SIKi KaTeropii MICT 32 YMCENbHICTIO HACEJIEHHS MPUUHATI B YKpaiHi.
4. HaBeniTh kiacu@ikaiiro MicT 3a xapakrepoM (YyHKIIIH MicTa.

5. Ha3BiTh CKIIafoBi MiICTa, IK KOMIIICGKCHOI CUCTEMH.



13

6. [laiiTe XapakTepuCTUKy OCHOBHUM MPUPOHUM pecypcaM, Kl HEOOX1THI s
(GYHKITIOHYBaHHS MICTa.
7. Po3kpuiiTe MOHATTS «EKOJIOTTYHA ONITUMI3AIlis yPOOECKOCUCTEM.

JIABOPATOPHA POBOTA Ne 2

Tema: Micbke rocrnoaapcTBo.

Mera: 3akpinuTé Ta NOMMOUTH 3HAHHS TPO CKJIAAOBI €JIEMEHTH MICHKOTO
rocrogapcTsa ypoboekocucteMu. HaBIMTHCS MPOBOIUTH aHAIII3 CKIIAy CTIYHUX BOJI,
10 MOTPAIUISIOTH IO OBEPXHEBUX BOAHUX 00’ €KTIB.

Ob6sagnaHHss Ta Marepiaam: TaOMMIi 13 JaHUMH IIOAO  KUIBKOCTI
3a0pyIHIOIOYMX PEYOBHUH iX KOHIICHTpAIlIH, IO TOTPAIISIOThH A0 PIYKH, SIKI MICTATHCS
B CTIYHMX BOJIaX KOMYHAaJbHUX Ta 1HIIUX MIANPUEMCTBAX, MIAPYYHUKHU, TOCIOHUKH,
KaJbKYJIATOP.

Ils1aH BUBYEHHS TeMH

1) OCHOBHI CKJIaJIOBI KHUTIOBO-KOMYHAJIBHOTO TOCIIOIAPCTBA YPOOCKOCHCTEMH.
2) OcHOBHI (PyHKIII1 CaHITAPHO-TEXHIYHUX KOMYHAJIbHUX MIANPUEMCTB.

3) Cucrema i cxeMHu BOJONOCTa4yaHHs MICT Ta TPOMHUCTOBUX IMiANPUEMCTB.

4) IlenTpamnizoBase i A€IIEHTpaII30BaHE BOJOMOCTaYaHHS.

5) CucrteMa BOJIOBIJIBE/ICHHSI Ta 1i XapaKTEpPUCTHKA.

IuTanHs 10 CAMONMIATOTOBKH:

1. Pois TpaHCIIOPTHOTO rOCIioiapcTBa B Impoiieci ypOanizaiiii.
2. Buau MichbKOTO TPaHCIIOPTY 3 €KOJIOTIYHUX MO3UIIIH.

3. CxaioBi cuctemu razudikaiiii HaCeJIeHUX MyHKTIB.

4. OyHKIII1 TATUBHO-EHEPTETUYHOTO TOCTIONAPCTBA MICT.

5. MicTtoOymyBaHHS 1 3aXHCT HAaBKOJIMIITHHOTO CEPEIOBHIIIA.

Teoperuuni BizomocTi

Jlo cknamy O0O0’€KTIB MICBKOTO TOCHOJApPCTBA BXOASATh CIOPYIU, a TaKOX
OiJIPUEMCTBA, IO iX EKCIUIyaTyloTh, SIKI 3a0e3meuyioTh (DYHKIIOHYBaHHS MICTa SIK
CKJIQHOI COLIaJbHO — E€KOJIOr0 — €KOHOMIYHOI cucTeMH. J[0 HUX Hanexarb Mepexi
BOJIOTIOCTAYaHHs, BOJOBIIBEACHHS, €HEPrONMOCTayaHHs, 3B’S3KY, Ta30MOCTAYaHHS 1
TEIJIONOCTaYaHHs, OJIaroycTpiid 1 caHiTapHe TPUOUPAHHS MICHKOI TEPUTOPIi, MICHKHI
TPAHCIIOPT, a TAKOK MIChK1 BOJJOMMHUIIIA 1 3€JICH1 HACA[PKEHHS.

Yum Oiipliie MICTO, TUM CKJIAJHIIIE CUCTEMAa OpraHi3allii 1lboro TocrnoaapcTna i
TAM OUIBIN 3aJIEKHE BiJI HHOTO JKUTTEe3a0e3nedeHHs ToposiH. OHIE0 3 TOJIOBHHUX
3aad MICBKOTO TOCIOJNApPCTBA SIBISETHCA CTBOPEHHS CIPUSTIMBOI E€KOJIOTTYHOT
00CTaHOBKH.

Bona B KOMyHagbHOMY TOCIONApPCTBI BUKOPUCTOBYETHCS ISl 3aJOBOJICHHS
OUTHUX 1 TMOOYTOBHX MOTpeO HaceleHHs, A7 PoOOTH MIANPHEMCTB MOOYTOBOTO
0o0CITyroByBaHHs, =~ MICBKOIO  TpPAaHCIOPTY,  OyIIBEJIbHUX  Oprasizadiid, B
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MPOTUTIOKEKHUX IIIISAX, 11T 00IrpiBy (OMaNeHHs ) )KUTJIIOBUX Ta 1H. OyAMHKIB, TOJUBY
3€JIEHUX HACaKEeHb, BYJIUIlh, MPUCATUOHUX JUISHOK TOIIIO.

Booozabesneuenns nHacenenns Mae psanl 0COONMMBOCTEH, K1 BiAPI3HAIOTH IIHOTO
BOJIOKOpHUCTYyBaya Bija iHmmX. OMHA 3 HUX — BHCOKI BUMOTH JI0 SIKOCT1 BOIH, OCKUTHKA
CTaH JDKEpeN BOAOIMOCTAYaHHS 1 SKICTh MUTHOT BOIU O€3MOCepeIHhO BIUIMBAIOTH HA
3I0pOB’sl HaceJeHHA. [Hia ocoOMMBICTh MOJIATAE B TOMY, IO MOTPeOU HACENEHHS Y
BOJIl MalOTh 33JOBOJILHATUCA 13 BHUCOKHM CTYIEHEM HAAIHOCTI — OOMEXEHHS, 1
nepe0oi B 1oj1adi BOAM, SIK TPABUIIO, HEMTPUITY CTUMI.

Booonocmauannss — momaBaHHS ~ TOBEpXHEBUX a00  TMIA3€MHUX  BOJ
BOJIOCTIOKMBaYaM y HEOOX1JHIM KUIBKOCTI Ta Yy BIAMNOBIAHOCTI 3 I[IJIbOBUMH
MOKa3HUKaMU SIKOCT1 BOJIM Yy BOAHUX 00’ €KTax.

OpaHuM 13 OCHOBHHUX TIIOKa3HUKIB BUKOPUCTAHHA BOAM KOMYHAJIbHHUM
TOCTIOJIAPCTBOM € numome 8000KOPUCHY8aHHs — TOOOBUI 00’ €M BOIM y JIITpax, AKUH
npunajgae Ha OAHOro >xurens. lle nokazHuk 3 modarky XX CT. yBECh 4ac
30UTBIITYBaBCS. SIKIIO HA MOYATKy CTONITTS B HACEJIEHUX IMYHKTaX 13 BOAOIMPOBOIAOM
BUKOPUCTOBYBaI0Ch 40—60 11 BOIM OTHHUM KUTEIEM 3a 100y, To y 60-Ti poku — 155, y
70-11 — monax 220, a y 80-ti — 6ubiie 300 11/m00y.

3a0ip BOAM 3 TIOBEPXHEBUX BOMHHUX OO’E€KTIB y MeXaxX MICBKOI 30HH
3MIACHIOETHCS, TOJIOBHUM YHHOM, JUISl TEXHIYHOTO BOJIOIOCTAYaHHS, MOJMBAHHS Ta
nokexxoracinus. JIJis mEeHTpai3oBaHOTO TOCIOAAPCHKO-TTUTHOTO BOOIOCTAYaHHS
BOJIa IOBUHHA 3a0MPATUCS 3 €KOJIOTIYHO CIPUSTIMBUX MICIIb.

BononocrauanHsi HOBUHHO 3a0€3MEUUTH 1IJIO000BY 0/1a4y BOJM HACEJICHHIO 1
IMPOMUCIIOBUM MIANPUEMCTBAM B HEOOXIJIHIM KIJIBKOCTI 1 MO SIKOCT1, BiJMOBIIHIM
BUMOTaM JICPKABHOTO CTaHAAPTy. 3 III€I0 METOK MiChbKa ajMIHICTparlis 1
HINPUEMCTBA, SIKI  €KCIUTYyaTyIOTh  CHUCTEMH  BOJ03a0€3IE€UYEeHHS, IOCTIMHO
PO3BUBAIOTH MEPEXk1 BOAOIMOCTAUYaHHS, BKIIOYAIOTh JI0 €KCIUTyaralii HOBI JpKepena
IIUTHOI BOJW, PO3MIMPIOIOTH CTAHIi BOJOMIATOTOBKH. TypOOTOH MICHKOI BiIaJH
SBIISIETbCSI CKOPOYEHHS BUKOPWUCTAHHS THUTHOI BOIM Il BUPOOHMYMX TOTPEOD,
3MEHIIICHHS HETIPOTYKTUBHUX BUTPAT BOJIH.

KomyHansHe rocrmogapcTBO HEPIBHOMIPHO BUKOPUCTOBYE BOAY BIIPOIOBK POKY.
3Ha4HO 301IBIIYETHCS KIIBKICTh BUKOPUCTAHHS BOAU BIITKY Ha MOOYTOBI MOTpeOu
HAceJEeHHs, Ha NOJIMBAaHHS TPOTyapiB, BYJIMIb 1 3€JICHUX HAacaIKeHb. B 1HIII ce30HU
POKY BOJOKOPUCTYBAaHHS 3MEHIIYETHCSA, 1 BIAXWICHHS Y BHUKOPUCTAHHI BOJU Bij
CepelHbOi BEIMYMHU CTAaHOBIATH 15—20%. BukopucranHs BoAM NPOTATOM 100U
TakoX HepiBHOMipHe. binbmia wactuHa (moHany 70%  moGoBoro  00’emy)
BUKOPHUCTOBY€ETHCSI ~ BIE€Hb.  HepiBHOMIpHICTH ~ JOOOBOTO 1 MOTOAMHHOTO
BOJIOKOPUCTYBAaHHS  XapaKTepU3YEThbCS  BIAMOBIAHUMU  Koe(illieHTaMHu,  SKi
BU3HAYAIOTHCS, $K BIAHOLIEHHS MAaKCUMAJbHOTO JOOOBOTO YW IOTOJAUHHOTO
BUKOPHUCTAHHS 10 CEPEIHBOTO.

Bona, mo nogaeTbcsi KOMyHaTIbHUMH BOJIOITPOBOAAMHE, Ma€ OyTH BHUCOKOI SKOCTI
Ta BIATOBIIATH JACPKABHOMY CTaHIAPTy, SKUM BH3HAYEHI OCHOBHI ii BJIACTHBOCTI
(pi3uuni, XiMIYHMUHN Ta OaKTepiaTbHUN CKIIAN).

[Topsim 3 TieHTpaTi30BaHUM BOJIOIMOCTAYaHHSIM B MICTaxX BCE OLIBIIHNI PO3BUTOK
OJIEPIKY€E NETICHTpaTi30BaHe MOCTa4YaHHS HACEJICHHIO BOIU TOKPAIICHOI SKOCTI, SKY
n00yBaOTh 13 MIMOOKUX MM1JI3€MHUX FOPU30HTIB, @ TAKOXK 13 CAMOBWJIMBHUX JKEPEIL.
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Bopna, BukoprcTaHa HaceleHHSIM 1 MPOMHUCIOBUMH MiJANPUEMCTBAMHU, a TAKOXK
JIOIIIOB1, TaJll 1 MOJIMBOMMEYHI BOAU IO CUCTEMAX BOJOBIABENCHHS ITICIS OYUILEHHS
HAIXoOmsITh y BOAHI 00’e¢ktH. QUUINEHHS CTIYHMX BOJ IPOBOJMTHCSA HA
3araJbHOMICHKMX OYHCHUX cropyaax. I[lpomyckHa 3matHICTh 1 €()EKTHBHICTH iX
poOOTH TMOBMHHI BIAMOBIJATH 3arajJlbHOMy 00’€My BOJOCHOXHBAHHS MicTa 1
XapaKkTepy BOJ, SIKI HaaXOIATh Ha ouulleHHsA. OAHIE 13 HAMBaXXJIMBIIIMX 3a]a4
MICBKOI BJaJM SBIISE€TbCS PO3BUTOK CHCTEMHM BOJOBIABEACHHS 1 PO3IIUPEHHS
3arajJbHOMICBKMX OUYHMCHHUX CIOPYd Vy BIANOBIZHOCTI 3 3pOCTaHHSAM 00’ €MIB
BOnOCTIOKUBaHHS. [Topsi 3 6araTormoBepXxoBOr0 3a0yI0BOIO CHCTEMHU BOIOBIIBEICHHS
MOBHUHHI OXOIUTIOBAaTH 1 pallOHW 1HIWBIAYalbHOI 3a0yl0BH, TOMY IO TPaTULIHHO
BUKOPUCTOBYBaHI BUTPIOHI sIMH, SIKI MPU3HAYCHI IS TUMYACOBOTO HAKOTMHUYCHHS
PIAKMX MOOYTOBUX BIJIXOIIB, CIYXKaTh JHKEPEJIOM 3a0pyAHEHHS MiA3eMHUX BOJ 1 HE
BIJIMOB1AAIOTh CAHITAPHO- €MiAEMIOJIOTIYHUM BUMOTaM.

Hopma so0o0siosedents — BcTaHOBJICHA cepeHs J1000BA KIIBKICTh CTIYHUX BOJI
Ha OJIHOTO KUTENsl, HA TMPOMHUCIOBUX MIANPUEMCTBAX — KUIBKICTh CTIYHMX BOJ Ha
OJIMHHMITIO TOTOBOI MPOIYKIII a00 BUKOPUCTAHOI CHpOBHHH. HopMH BOMOBiABEACHHS
JUTSI HACEJICHUX IyHKTIB MPHUHHATO BBa)XATH PIBHUMH HOPMaM BOJOCIIOKWBAHHS,
OCKIJIbKM TOOYTOBI CTiYHI BOJM, IO HAAXOASATh B KaHAII3AIiIo0, SBISIOTH COOO0IO
BUKOPHUCTAHY Ta 3a0pyIHEHY BOJOIPOBIIHY BOIY.

3 METOK 3aXHCTy PIidOK, CTPYMKIB 1 BOIOWMHUII, IO 3HAXOAATHCS B MexkKax
MicTa, BiJl 3a0pyIHEHHsI 1 3aCMiUYyBaHHS CKHJ CTIYHHUX BOJ B HUX IMOBHHEH OyTH
3a00pOHEHUH, a HalOIBIN 3a0pyAHEHA YACTHHA TTOBEPXHEBOTO CTOKY B MOYATKOBUIA
Tepioj] JOITy IMOBUHHA 10 CUCTEMaX BOJIOBIJIBE/ICHHS MOJaBAaTUCS HA 3arajlbHOMICHKI
OYHCHI CIIOPY/IH.

HaBkomo Mickkux BOJHHUX OO0’€KTIB TOBHUHHI OyTH Cc(OpMOBaHI 3aXHCHI
npuOepekHl CMYTH, B MEXaX SIKUX HE JOMYCKAETHCS PO3TAIIYBAaHHS 3BAJIUII CMITTS,
CKJIAJIB, aBTOCTOSTHOK, aBTO3aMpPaBHUX CTAHIIIM 1 IHITUX 00’ €KTIB, KI MOXYTh OyTH
JOKepesioM 3a0py/THEHHS TTOBEPXHEBUX BOJI.

HaGepexxni 1 Oepers MIChKMX BOAHMX OO0 €KTIB TOBHUHHI YKPIIUTIOBATHCS 1
ynopsinkoByBatucs. CucremMa BONOMIAMIPHUX 1 BOMONPOMYCKHHUX CHOPYAd Ha
BOJIOTOKAX 3a0e3Iedye MATPUMKY HEOOXITHUX 3 EKOJOTIYHUX IMO3WINK TIHOWH 1
MIBUAKOCTEH Teuli, a TAKOX aepauito piuHoi Boau. MickKi BOAOWMHMILA 1 BOJOTOKU
MOKPaITyIOTh MIKPOKJIIMAaT MICBKOTO CEpPEIOBHUINA B JITHIA MEPIOA 1 SBISIOTHCS, K
MPaBUJIO, MICLIEM BIJMIOUUHKY TOPOJISH.

Caniraphe npuOUpaHHs MIPOI3HOI YaCTUHH, TPOTYyapiB 1
BHYTPIIIHbO-KBAPTAJTLHUX TEPUTOPIA CHPHSIE 3MEHIICHHIO 3a0pYTHEHOCTI JIOIIOBHX
BOJI, 3HIDKYE 3alWJICHICTh MOBITPSIHOTO OaceilHy, MOKpallye 3arajbHy €KOJIOTIYHY
00CTaHOBKY B MICTI. 3 CaHITapHUM NMPUOUPAHHSIM MICBKUX TEPUTOPIN Oe3MocepeHbO
3B’s13aHE CBO€YACHE BiJJIaJIeHHs TBepAuX 1moOyToBux Biaxomais (TIIB).

B wicrax, ne BiACyTHI 00’€KTH TipHUYOJ00YBHOI MPOMHUCIOBOCTI, YOPHOI 1
KOJTLOPOBO1 METANyprii, KPyIHI €JIeKTPOCTaHIIll, 10 MPaIOTh Ha BYTULI, 1 1HIII
MOTY)XHI TIPOMUCIJIOBI JDKepena 3a0pyaHeHHS aTMOC(hEpHOTO TOBITPS, OCHOBHUM
(¢akTOpOM HETaTMBHOTO BIUIMBY Ha CTAaH TMOBITPSHOTO OaceiiHy SBISETHCA
aBTOTPAHCIIOPT. SIKIIO pyX MICBKOTO €IEKTPOTPAHCIIOPTY (TpamBaii, Tpoieioyc)
CYNIPOBOIKY€ETHCS TUTHKHM TIABUINCHNM BTOPUHHUM 3allUJICHHSIM, TO EKCILTyaTaIlis
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TPAHCIIOPTY, OCHAILEHOTO JBUTYHAMHU BHYTPIIIHBOIO 3TOPSIHHS, HPUBOAUTH [0
BUKHIIB B atMochepy TMPOAYKTIB B3TOPSHHS, $AKI YTPUMYIOTh Taki IIKIJJTHBI
PEUOBUHM, SIK YaJHUWA Ta3, OKCHIM a30Ty, CIHOJIYYEHHsS CBHHLIO, CIPKH, Caxi,
OcH3(a)IipeH 1 psJT IHIMUX KOMIIOHCHTIB.

B TenmepimHiii yac muTOMa Bara AaBTOTPAHCIOPTY B 3a0pyAHEHHI MOBITPS
IEHTPaJbHOI YaCTUHU BeNUKUX MicT gocsarae 70% 1 Ouibilie. 3 METOH 3aXHCTY
MOBITPSHOTO OaceiiHy BiJi BUKUIB aBTOTPAHCIIOPTY CTBOPIOIOTH 00’i3H1 aBTOJ0POTrH
JUISL TIPOITYCKY TPAH3UTHOTO MOTOKY, OyAylOThb TPaHCHOPTHI pPO3B’S3KH B JBOX 1
Ounblle piBHIX, (GOPMYIOTh 30HU MPOBITPIOBAHHS 1 MIMIOX1JIHI 30HH, IO OOMEXKYIOTh
B’i37] BAHT@XHOTO TPAHCIOPTY B IEHTPaIbHY YaCTUHY MiCTa, PEMOHTYIOTH 1
PEKOHCTPYIOIOTh MPOi3HY YacTHHY, Npe sSBISIOTH IMiJIBUILEHI BUMOTH J0 POOOTH
ABTOTPAHCIIOPTHUX JBUTYHIB 1 SIKOCTI TaJIMBAa.

Benuvke 3HaueHHS 7151 TOKpAIIaHHS €KOJIOTIYHOTO CTaHy MOBITPSIHOTO OaceiHy
Mae  BiAMOBa  BiJl  BHKOPHUCTAaHHS  BYrUUII B MICBKUX  KOTEJbHHX,
TEIJIOCNIEKTPOIICHTPANIAX 1 TepeBeJeHHs 1X Ha npuponHuid ra3. lasudikamis 1
TEIUIONOCTAYaHHs KUTIOBOrO (OHIY 1 NMPUNMHEHHS BUKOPHUCTOBYBAaHHS TBEPIOTO
najanBa B TOOyTi TAKOXK CIIPHUSIE 030POBICHHIO TIOBITPSIHOTO OaceiHy MicTa.

Buxmouyna pomb B (OpMyBaHHI €KOJOTIYHO CHPHUSTIMBOTO  MiCBKOTO
CEpelOBHUILA HAJIEKUTH 3€JI€HUM HacaKeHHsM. B mictax VYkpainu ix muoma 3aiimae
Bin 15-20% no 50—60% wmickkoi TepuTopii. BaxkinBe ekonoriuHe 1 pekpeariiine
3HAQUEHHSI MalOTh 3€JICHI MOSCH HABKOJIO MICT. TakuM YMHOM, MIChKE TOCIOAapCTBO
ABIIAE€THCS  BUKJIIOYHO  BaXJIMBUM  0araToyHKIIOHAJIbHUM  IHCTPYMEHTOM,
HampaBJICHUM Ha 3a0€3MeYCHHSI €KOJIOTTYHO CIPUSTIMBOTO CEPEAOBHUIIA MPOKUBAHHS
TOPOJISH.

3aBaaHHs 10 BUKOHAHHSA J1a00pPaTOPHOI podoTH
3aBnanna. [IpoBectu aHami3 3a0pyIHIOIOYMX PEUYOBUH CTIYHMX BOJ, IO
MOTPAIUISIOTH JI0 MOBEpXHEBUX BoA piuku Jlyraus (mpuroka CiBepcbkoro JliH1s).

Buxiani nani nyis anasisy

Boporocnogapcbkuii KOMIUIEKC € CYKYNHICTIO PI3HMX Trajy3ed HapOJHOIO
rOCIIOIAPCTBA, K1 Pa30M BUKOPHCTOBYIOTh BOAHI PECYPCH OJHOTO BOJHOIO OaceiiHy.
Taki ramy3i rocrnofapcTBa Ha3MBAaKOTh YYACHUKAMU BOJIOTOCIOIAPCHKOTO KOMILIEKCY.
Cepen HUX yBaru moTpeOylOTh BOJOCIOXHBadi, 110 3a0UpaloTh BOMY, YACTHUHA SKOi
BTPAYa€ETHCS OE3MOBOPOTHO, a 3AJIMIIKU MTOBEPTAIOTH 13 3MIHEHOIO SIKICTIO.

Cnin mnpoaHamidyBaTh CKJaJ CTIYHUX BOJ, IO TIOBEPTAIOTHCA Y PIuKY,
BCTAHOBUTHU KUIBbKICTh 3a0pYIHIOIOUMX PEUOBUH ITPOMUCTOBUX M1 APUEMCTB.

KinbkicTh 3a0pyqHIOIOUUX PEUOBHH PO3PAXOBYIOTH 32 (popMysiamMu:

N., =C,, - Q, (r/c), (1)

N C,,. - Q- 86400/106, (1/n00y),

3.p. = 3p.

)

ne C,, — KOHIIEHTpallisg 3a0pyIHI0I0901 PEYOBUHU, MIY/JI;
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Q — BUTpATHU CTIYHUX BOJ POMHCIIOBOCTI, M°/C.

CriuyHi BOmM 3aBOAY 3 BHUPOOHMIITBA a30€CTy MICTATh 3aBHCII PEUOBHHHU,
XJIOpUAH 1 cynb(bam y KOHIICHTpAIlisIX, MOJaHUX y Tabmuii 5. BanOByIO‘—Il 1l
3HAYEHHS, BUXIJHI JaHHI 1 MPOTMOHOBaHI (HOpMyNnH, MOKHA OOYUCIUTH KITBKICTH

3a0pyIHIOIOYMX PEYOBUH, 1110 HAXOAATh 10 PIUKH, AUB. TAOJIHUIIIO 5.

Tabnuis 5 — KigbKICTh 3a0pyIHIOIOUYNX PEYOBHH, IO HAAXOASATH A0 PIUKH

HaiimenyBanH Kinpkicts
Hazga . Burparu
: s Konmnenrparris, : 3a0pyIHIOIOYHX
1IPUEMCTB . CTIYHHX BO/I,
N 3a0pyIHIOIOUO] MT/J1 e pPEYOBUH
pPEUOBHUHHU r/c T/100Yy
3aBucii
3aBoj 3 PeYOBHHH 230,0
BUPOOHUIITBA 0,07
a3becTy Xyopuau 7,2
Cynbdaru 49,2

Micbki CTiYHI BOAM € CYMIIIIIIO TOCHOAAPChKO-MOOYTOBUX, BUPOOHUYNX
CTIYHMX BOJA 1 atMOoc(epHUX — JOMOBUX 1 CHIroBux (Ttaynux) Boxa. CTidHI BOIU €
CKJIQTHUMU 0araTOKOMIOHEHTHUMH yTBOPEHHSAMH, IO 3a0pyIHEHI PEYOBUHAMH, SIKi
MOXYTh 3HAXOIUTUCS B PO3YMHEHOMY, KOJIOITHOMY 1 TUCTIEPCHOMY (HEPO3UMHEHOMY )

CTaHl.

3HalO4YM KUIBKICTh 3a0pyAHIOIOYMX PEYOBHH Y CTIYHMX BOJAX KOMYHAaJIbHOTO
rocnogapctBa micta 1 cena (KI'M 1 KI'C) ta npunyctuBmm, mo y OaceilHi piuku
Jlyranp npoxkuBae 9000 MemikaHIIB 3 SKMX MIChbKe HacesieHHs cTaHOBUTH 80% Bij
11€1 KUTBKOCTI, a periTa — ClIbChbKE, MOKHAa OOYMCIIUTH KUIBKICTh Ta KOHILICHTPAIIIIO
3a0pyaHIOIOYMX pedoBHUH. [1icis po3paxyHKiB HEOOX1THO 3alIOBHUTH TaOIHITO O.

KinpkicTh 3a0pyaHIOIOUHUX PEUOBHH PO3PAXOBYIOTH 3a (DOPMYIIOIO:

N., =A - n, (1/100y),

3)

1e A — KUTbKICTh 3a0pyqHIOIOUMX PEYOBUH Ha | MemkaHis, 1/100y;
N — KUIBKICTh MEIIKAHIIIB, THC. OCI0.

KonneHntpaiiito 3a0pyIHIOIOUMX PEYOBUH PO3PAXOBYIOTh 32 (POPMYIIOIO:

Ca.p. =N

.p./ Q- 0,0864, (Mr/m),

ne Q — BuTparu noOyTOBUX BOJ, M/C.

4
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TBapuHHUIIbKI KOMIUIEKCM 1 ¢epMH BUKOPUCTOBYIOTH BOAY JUIsl TBAapHH,
NPUTOTYBAaHHS KOPMIB, CaHITAPHO-TITE€HIYHUX Ta TOCIOAAPCHKO-TOOYTOBUX MOTPEO
oOcnyroByBaHHs. BU3Ha4arOTh KOHIIEHTPAIi0 3a0pYIHIOIOYMX PEYOBHH Yy CTIYHHX
BOJIaX TBAPUHHUIILKOTO KOMILIEKCY AaHAJOTIYHO TIOMEpPEAHIM  OOUYHCICHHSIM
BUKOpUCTOBYI0uU (popmynu (3 1 4), 3Hatoun KiTbKicTh noromis’st — 3000 romis. [lotim
3aMoBHIOIOTH Tabnuui 7 Ta 8.

Tabnuis 6 — KinbKicTh 3a0pyIHIOIOUUX PEYOBHH Ta iX KOHLIEHTpALli B CTIYHHUX
BOJIaX KOMYHAJILHUX TOCIOIAPCTB MICT 1 CLJI

KinbkicTh
Haspa 3a0pynHtorounx |  KinbKiCcTh Butparu Konnentparis
PEYOBUH B 3a0py/lHEHb, | MOOYTOBUX | 3a0pydHIOIOYUX
3a0pYIHIOIOYHX 3
r/no0y Ha 1 T/100y BOJI, M”/C PEYOBHUH, M/
pPEUOBUH
MEITKAHIIS
KI'M | KI'C | KI'M | KI'C | KIT'M | KI'C | KI'M | KI'C
3aBucii 65 21.45
PCUOBHHU
bCK,; 40 13,2
Asor s | 2,64 0,11 | 0,028
aMOHINHUHN
docdaru 3,3 1,09
Xyopuan 9 2,97
CIIAP 2,5 0,83
Tabmumst 7 — KoHueHTtpalis 3a0pyJHIOIOYMX PEYOBHH B CTIYHHUX BOJAaX
TBAPUHHUIILKOTO KOMIUJIEKCY
KinpkicTh KinpkicThb :
HazBa Butparu | Konuenrpariis
3a0pyIHIOIOYMX 3a0py. :
3a0pYIHIOIOYHUX CTIYHUX | 3a0pyAHIOI0YUX
pPEYOBUH, I/100y HA | PEYOBHH, 3
PEYOBUHU BOJI, M°/C | PEYOBHH, MI/]
1 TBapUHY T/ 100y
BCK; 0,3
Kamit 0,2
Aot
OpraHIYHHMA 0,246 0,062
docharu 0,15
3aBucii 46
PEUOBUHU

CucremarusyBaTu 3a0pyAHIOIOY] PEUOBMHU Ta MpOAHATI3yBaTH CKJIAJ CTIYHHX
BOJI BCIX y4acHHKIB Bojorocmnoaapcbkoro komrekey (BI'K) y 6aceitni piuku Jlyrans,
MO>KHA 32 JTOTIOMOTO!0 Taduuiri 8.



19

Tabnuist gae 3Mory 3poOOMTH BHCHOBOK IPO HABAHTAKEHHS Ha PIUKY.
BusnauuBmm KOHIEHTpaIii 3a0pyIHIOIOYUX PEUYOBHH, HEOOXIAHO HAaJArOAWTH
CUCTEMY CIIOCTEPEKEHB 32 SKICTIO BOJM.

®oHOBa KOHIEHTpALliA ACIKUX PEUOBHUH Y BOAHOMY OO0’ €KTi: 3aBHCIUX PEUYOBHUH
— 15 mr/n; xnopunis — 55 mr/m; cynbdaris — 150 mr/n; a3oty amoniitHoro — 0,2 Mr/i;
BCK; — 3 mr/m.

Tabmuuss 8 —  3alpyaHIoOdl  pPEUYOBUHM — CTIYHHMX — BOJ  YYaCHHKIB
BOJOTOCIIOAAPCHKOT0 KOMILIEKCY Oaceiiny piuku JIyrann
Hassa doHoBa Konuenrpaiiii 3a0pyHIo0uux
.. | KOHIIEHTpaIis I'JIK, PEYOBHH y CTIYHUX BOJAX
3a0pyIHIOIOYO] :
ORI pEYOBUHHU B MTI/JT yuacHuKiB BI'K, Mr/i
P pitL, M/ TK [ Krc [KtM | @
1 2 3 4 5 6 7

[Tpumitka. TK — TBapunHuIBEKHI KoMITIeke; KI'C — koMyHallbHE TOCTIOIapCTBO
cena; KI'M — komyHasibHe TocnonapcTBo micta; I1 — mianpuemMcTBo.

KoHTpo/ibHi nUTAHHSA:

1. ITosicHITB, 5IKI 00’ €KTH BITHOCSTHCS JIO0 CKJIATy MICBKOTO TOCTIOAPCTBA.

2. IlosicHITh, y 4OMY TIOJIATAE POJIH JKUTIOBO-KOMYHAJILHOTO TOCTIONAPCTBA.

3. llentpamnizoBane Ta JEIEHTPATI30BaHE BOJOTIOCTAYaHHS MICTa.

4. HaBenith K1acudikaiiro CUCTEM BOIOTIOCTadYaHHS.

5. I1osicHITB 3arajbHy CXeMY BOJIONOCTAauYaHHS HACEJIEHOTO MMYHKTY.

6. Hamenitp Kiacudikamiro CHCTEMH BOAONOCTAYaHHS MPOMHUCIOBHX
MIIIPUEMCTB.

7. IosICHITB, SIKI CUCTEMH BOJIOBIJIBEICHHS CTIYHUX BOJI ICHYIOTh B MICTaX.

JIABOPATOPHA POBOTA Ne 3

Tema: OcobnuBOCTI hOpMyBaHHS MOBITPSHOTO CEPEIOBUIIA MICHKIX CHCTEM.

Meta: HaBUMTHCS NPOBOIUTH PO3PaXyHOK TIPAHUYHO JOMYCTUMHUX BUKHIIB
IIK1IJTABUX PEYOBHH, IO MOTPAIUISIOTH JI0 aTMOC(EPHOTO MOBITPS.

O0nagHaHHA Ta Marepiajim: TaOMWYHI JaHI IIOAO OCHOBHHMX NapaMeTpiB
3a0pyIHIOIOUMX IHTPEOIEHTIB BHUKUAIB y II€Xy UYaByHOJMBAPHOI BarpaHKH,
H1APYYHUKH, TOCIOHUKH, KOHCIIEKTH JIEKI1H, KaJbKYJATOP.

I11aH BUBYEHHA TEMHU

1) Bynosa 1 ckiag armocdepu.

2) AHTponoreHHe 3a0pyIHEeHHs aTMocdepHu.

3) CMmor, TymaH, CepIaHoOK Ta X XapaKTEPUCTHUKA.

4) HaitnommpeHinni 3a0pyaHIOI0UYl peUOBHHAMH, IO HAAXOIATHh Yy aTMochepHe
MOBITPS BIJ] TEXHOT€HHUX JKEPE.

5) OxopoHa MOBITPSHOTO CEPEIOBUIIA Bl 3a0pyTHEHHSI.
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IIuTaHHA 10 CAMONIATOTOBKU:

1. AHTpomoreHHi 3MiHM KiiMary 3emili BiJ TEXHOTEHHOTO 3a0pyaHEHHS
arMocdepHoro 6aceiHy MIChKHX €KOCUCTEM.

2. [NapaukoBuii eekT Ta HOro XapakTepucTHKA.

3. Cy4acHH CTaH 030HOBOTO €KpaHy.

4. ®axropu pyHHYBaHHS O30HY.

5. llnsixu 36epeskeHHsT 030HOBOTO APy 3€MJIL.

6. Cran 3a0pyqHeHHs! aTMOC(HEPHOTO MOBITPS B M. 3aOPIAOKSL.

TeopeTn4ni BizomocTi

barato nwurans ekonorii Micrta moB’si3aHo 3 arMocdeporo. Cepen HHX —
MOXO/KEHHA 1 cKkiax armMocdepu, arMocdepHa IUPKYIALMiss, (opMyBaHHS
KJIIMaTUYHUX YMOB MICTa, aHTPOIIOT€HHI 1 MPUPOAHI CKJIaJI0OBI TEIMJIOBOIO OaliaHCy,
ME30- 1 MIKPOKJIIMAaTH4HI OCOOJMBOCTI MICBKOTO CEpPEIOBHUINA, METEOPOIOTIdHI
YUHHUKH, [0 BIUTMBAIOTH HA MPOIIECU 3a0pYIHEHHS 1 PO3CitOBaHHS, (PyHKIIOHAJIbHI
Ta TEPUTOPIATBHI 0COOIUBOCTI MicTa. 3 PO3BUTKOM BEJIMKHX MICT, IPOMHUCIOBOCTI,
€HEpreTUKH 1 aBTOTPAHCIIOPTY 3’SIBUJIOCS HOBE JKEPEIO HAIXOHKEHHS PEYOBHUH B
arMocepy — TEXHOIeHHE 3a0pydHEHHS, fKE 3a MOTYXKHICTIO BHUKH[IIB MOXKHA
NOCTAaBUTU B OJIMH PAJ 13 CyYaCHOIO BYJIKAHIYHOIO MISUIbHICTIO. 370POB’Sl TOPOISH
0arato B 4OMYy BHM3HAYa€TbCs CTAHOM MICBKOi aTtMocdepu. BaxnuBoro 3HaueHHs
HaOyBalOTh BCTAHOBJICHHS OCHOBHHUX JIKEpeN 3a0pyIHEHHS aTMOC(EpHOro MoBITPs
MICT, MOHITOPHHT 3a 3a0pyJAHEHHSM TIOBITPsI, HOPMYBaHHS HOTO SIKOCTi, HOPMYBaHHS
BUKHUIIB BlJ TMPOMHUCIOBUX MIAOPUEMCTB 1 aBTOTPAHCIOPTY, MICTOOY/IIBHI,
opraHizalliifHi 1 TEXHOJIOT14HI criocoOu 00poThOHU 13 3a0pyTHEHHSIM TOBITPSI.

Ammocgepa — 30BHIIIHS Ta3oBa 00OJOHKA 3eMJIl, MEXaHIYHA CYMIIll Pi3HUX
ra3i, BOJSHOI mapu 1 TBepaux yacTHHOK. CydacHa armocdepa € pe3yiabraToM
eBOIIONi kMBOT pedoBMHM Oiocdepu i reodismyHux mnpoueciB. 1i NMpUHIUIOBA
BIIMIHHICTh BiJ] IEPBUHHOI MOJSTa€ y HassBHOCTI KUCHIO, IO HAJIXOIUTh 32 PaxXyHOK
dorocunTedy. ATMOC(hepa perymoe Kimmar 3emili, MePEeHOCUTh BOJSHY IMapy I0
IUTAHET], 3axXMIlae ii BIJ MPU3EMHOIO HArpiBaHHA i OXOJOIKEHHS, 3aTpUMY€
pPaglOaKTUBHE KOCMIYHE BUIPOMIHIOBAHHS 1 MOTIK METEOPUTHHX TUL. ATMOC(EpHe
NOBITPSI HEOOX1HE JJIs TUXAHHS )KUBUX OPraHi3MiB, BOHO € CEPEIOBUILEM ICHYBaHHS
JiTarounx (OpM Oprai3MiB 1 JHKEPENIOM BYIVIEKMCIOro rasy s (GotocuHresy. Y
MOBITPI € Tra3u BIJIHOCHO IOCTIMHOTO CKJIaay, a TaKOoXX BeJIMYe3Ha KUIbKICTh TakK
3BaHUX MIHJIMBUX (CHiAIB) ra3iB, BMICT SIKMX MOX€E CyTTE€BO 3MIHIOBATHCS y MPOCTOPI
1 ygaci. Cxuan armocdepw 3HAXOAUTHCS y CTaHI JWHAMIYHOI pPIBHOBAaru, IIo
HIATPUMYETHCA TaKUMHU KIIMAaTUYHUMHU YUHHUKAMHU, SIK TEPEMIIEHHS MOBITPSIHUX
Mac (BiTep 1 KOHBEKIlsA), arMocdepHi Omaau, XUTTEIISIbHICTD TBAPUHHOTO 1
POCJIIMHHOTO CBITIB, OCOOJMBO JIICIB 1 TUIAHKTOHY CBITOBOTO OKEaHy, a TaKOX B
pe3yNIbTaTi KOCMIYHHMX IIPOIECIB, T'€OXIMIYHHMX SBHII 1 TOCIOAAPCHKOI MisSIIBHOCTI
monuan. [lig BmimMBOM arMocepHHMX OmMajiB, COHSYHOI pajiaiii i B pe3ysibrari
NEPEHECEHHS MOBITPSHUX Mac arMoc(epHe MOBITPs MO30aBIAETHCSA BiJ CTOPOHHIX
nomimiok. el mporec Ha3UBAETHCS CAMOOYULYeHHAM amMocghepu.
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bing noBepxHi 3emiti OBITPsS Ma€ pi3Hi TOMIIIKH, Y MICTaX BOHO MICTUTH 710 40
IHTPEIEHTIB, HE BIACTUBHUX MPUPOTHOMY TMOBITPSHOMY CEPEIOBUILY. Y OTHOMY
KyOIlUHOMY METp1 TOBITPS MPOMHCIOBOTO Micta Mictuthesa Bim 10 mo 10000
HAWAPiIOHININX YaCTUHOK, y TOPax 1 CUTbCHKINA MICIIEBOCTI — OJTIU3BKO 5 THCSH.

Bukuau, mio MicTATh JOMIIIKM y BUIVISAI YACTHMHOK MUY, TUMY, TyMaHy a0o
napH, sIKl 3HaXOAAThCSA B aTMOC(epl y 3aBUCIOMY CTaHI, Ha3UBAIOThCA A€PO30JIAMH.
3aranpHe YHMCIIO PI3HOBUAIB 3a0pyAHIOIOYMX arMoc(epy aepo30JiiB CTAaHOBUTh
JEKUJIbKA COTEHb.

TBepni KOMIIOHEHTH aepo30JiB TEXHOTEHHOTO MOXOKEHHS — 1€ TPOXYKTH
JUSUTBHOCTI TEIUIOBUX €JIEKTPOCTaHIIM, 30arauyBalibHUX (aOpHK, METalypriiHux,
MarHe3uTOBUX, IEMEHTHUX 1 CA)KOBHX 3aBO/IB. 1[I koMIOHEHTH Jay>ke HeOe3nmeuH1 s
YKUBHUX OPTaHI3MiB, y JIFOJIe BOHU BUKJIUKAIOTh CTICIUM(}IUHI 3aXBOPIOBAHHS.

Po3pi3HsAIOTE nacusHi Ta akmusHi aepo3oii, B 3aJIGKHOCTI BIJ iX i1 HA OpraHi3M
monunau. [lacuBHI aepo30ii aKyMyNIOIOTHCS Ha CTIHKaxX OPraHiB JAUXaHHSA 1 MOXYTb
BUKJIMKATH PSJI 3aXBOPIOBaHb IMPU TMEBHUX KOHIEHTpAIIAX. AKTHBHI aepo30Ii
3aJIy4arOThCS JI0 TPOIECY KPOBOOOITY 1 € OUThI HEOE3MEYHUMHU ISl JIFOACHKOTO
OpraHi3My, OCKUIBKH MOXYTh BUKJIMKATH PI3HOMAaHITHI 3aXBOPIOBAHHS, TIOTPATUISTIOUN
B KJIITUHHU OPraHi3My JIIOAHHH.

Jlyxe IKiATMBUM aepo30JIbHUM 3a0pyqHIOBaYEM aTMOC(EpPH € OpraHIYHUI UL,
IO MICTUTh y coO1 amidaTu4yHi W apoMaTU4Hl BYIVIEBOJHI, COJl KHUCJIOT. BiH
YTBOPIOETHCS MPHU CHATIOBAHHI 3aJIUIIKOBUX HA(TOMPOIYKTIB, Y MPOIIEC] MIPOJIi3y HA
HadTonepepoOHUX, HAPTOXIMIYHMX Ta IHIIMX NOAIOHUX MIANPUEMCTBAX. Y
arMocdepi aepo30ibH1 3a0pYAHEHHSI MOXKYTh 3HAXOAUTHUCH Yy BUIVISAL UMY, TYMaHy,
IMJT 200 CepraHKy.

Tyman i cepnanox — 1€ SIBMINA, 110 BUHUKAIOTh B PE3yJbTaTi KOHJIEHCAIlll
BOJISTHOT TIapu 017151 3eMHO1 ToBepxHi. Uepes po3citoBaHHs CBIT/IA y JajeKuX 00'€KTiB
3MEHIIYIOThCS KOHTPACT 1 BIIIMIHHOCTI B KOJbOpi. TyMax — MOMYTHIHHS atMochepu
70 3HAYEHb BUAMMOCTI MEHII K | KUIOMETp 3BaKCHHUMHM B TOBITPI HAWIPI1OHIITUMH
KpamisiMu abo kpuctainamu. Cepnanok — Jerka MOBOJIOKA, JETKUIA MPO30puil TyMaH,
IMMKa, BUKJIMKaHE HAsBHICTIO y MOBITP1 MPOAYKTIB KOHJEHCAIl — ApiOHUX Kpamelb
BOJIM UM KPUCTAIMKIB Jb01y. Ha BiAMIHY BiJl TyMaHy JajdbHICTh BUIUMOCTI — OLIbIIE
1 kinomerpa. SIKI0 BUAMMICTH MOTIPIIYETHCS HE 13-32 YACTHMHOK BOJIOTH (Kpareib
a00 KpHUCTAaJIB), TO II€ SIBUILC HOCUTH 1HITY HA3BY — iMad.

3a MEeBHMX MOTOJHUX YMOB Yy NPHU3EMHHUX IIapax arMocdepu BiAOyBarOThCA
0COOJIMBO 3HAYHI CKYITYEHHS ra30noii0HUX 1 aepO30JIbHUX JOMIIIOK — CMOTIB, SIK1 32
CBO€I0 (D1310JIOTIUHOIO JIEI0 HA OPraHd JHUXaHHS 1 KPOBOHOCHY CHUCTEMY € BKpai
HeOe3MeYHUMU.

Pioxi  3abpyonworwui  peuosunu yTBOPIOIOTBCS TIPM  KOHJECHCAINl TapH,
pO3MUIICHHI a00 PO3JIMBI PIAUH, B PE3yabTaTi XIMIYHUX a00 (POTOXIMIYHUX PEAKIIii.
3aneXHO BiJl TOUKHU IUIaBJICHHS CKOHJEHCOBaHA IMapa 3a HU3bKUX TeMIIepaTyp MOXe
HEPEXOIUTH Y TBEP/l YACTUHKH.

l'a30n00i6Hi 3a6pyonIOOYl pewosuHU YTBOPIOIOTHCS B PE3yAbTaTi XIMIYHHX
peakuiii OKHUCICHHs, BIJHOBIEHHS (HANpUKIAA, BUPOOHHUIITBO KOKCY, COJISTHOI
KHUCIIOTH 3 XJIOPY 1 BOAHIO, aMiaKy 3 aTMOC(EpHOTo a30Ty ¥ KHUCHIO), 3aMIMEHHS.
[ToTyXHUM KepenoM Ta30MoAIOHMX CIONYK € XIMIYHI peakuii po3KiIaJaHHs
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(BupoOHUNITBO (dochopHUX MOOpUB), ENEKTPOXIMIUHI MPOIECH (BUPOOHUIITBO
ATIOMIHIIO), BUMNAJICHHS pPyd 1 HEPYIHOI MIHEPAIbHOI CHUPOBHHH (KOJIHOPOBA
MeTayprisi, BAPOOHUIITBO IIEMEHTY), a TaAKOX MPOIECH EJEKTPOIIi3y, BUTAPIOBAHHS,
TUCTHIIALI.

Haii6inpury yacTuHy ra3omnoaiOHUX BHUKUIIB CKIAJAIOTh MPOIYKTH OKUCHEHHS,

10 yTBOpHWJIKCA B mporieci ropinHsa. [lpu okucHeHH1 kapOoHy yTBOproeThess CO 1
CO,, npu okucHenH1 cipku — SO,, az3oty — NO 1 NO,. [Ipu HenoBHOMY 3ropsiHHI B
pe3yabTaTi HEMOBHOTO OKUCIIEHHS! yTBOPIOIOTHCS allbJAETiIu a00 OpraHiyH1 KUCIOTH.
31 Bciel Macu 3a0pyAHIOIOYMX PEYOBHMH, IO HAAXOIATH B arMocdepy BiI
AHTPONOTEHHUX JpKeped, Onu3bko 90% cknamaroTh razonoaioHi, 10% — tBepil 1 piaki
pedoBuHU. HaiinmommupeHimmuMu 3a0pyIHIOIOYMMUA PEYOBUHAMH, IO HAIXOIATH Y
arMoc(epHe MoBITPs BiJ TEXHOTCHHUX JDKEpe, €: muil, okcua kapoony (II), miokcun
CIPKH, OKCHJIM HITPOTEHY, BYTJIEBOIHI.

Ilun (TOHKOAMCHEpPCHI TBEPII YAaCTUHKU po3MmipoMm MeHme 1,0 Mkm), 110
MICTUTBCA B aTMoc(epi, Kitacu(diKyeTbCst 3a 9acOM 1 IpoIiecaMy HOro yTBOPEHHS:

1) nepBUHHE 3amUCHHS — MW, IO YTBOPIOETHCS B PE3YJbTaTi OyIb-sSKOrO
MIPUPOTHOTO 200 AHTPOIIOTCHHOTO MPOIIECY 1 BUKUAAETHCS B aTMOCHEPY;

2) BTOpPUHHE 3allWJIEHHS — IWI, IO YTBOPIOEThCA B arMocdepi 13 piakux adbo
ra3onoAiOHNX PEYOBHH, K1 MICTATHCS B aTMOC(epi, B pe3yJIbTaTl XIMIYHUX
a00 (h13MYHUX MEPETBOPEHD;

3) TmoBepxHEBE 3aNMWJIEHHA — Mepexia muiy, mo chopMyBaBcs Ha MOBEPXHI
3emti, B atMocdepy.

AHTpPOTIOTeHH1 JKeperna MepBUHHOTO MUJIOYTBOPCHHS BUHHUKAIOTH B PE3YJIBTaTi

TaKHUX MPOIIECIB:
® BUOYyXOBi poOOTH;
® pPO3pIBHIOBAHHS TEPUTOPI;

® TpaHCIOPTYBaHHSI CHITKHX marepiajiB (HaBaHTaXyBaHHS,
pPO3BaHTA)XyBaHHs, IMPOCIIOBAaHHS, MEpeMillyBaHHS, pO3MOAINT  3a
dbpakiiisamm);

e wMexaHiuHa 00poOka warepianiB (IpoOneHHs, TmoMen, IuTi(yBaHHS,
pi3aHHs);

® TEIUIOBI MpoLEecH 1 TpouecH TOpiHHS (CylIKa, MPOXKapIOBaHHS,
CHAJIFOBAHHS, IUIABJICHHS);

® 3HOC 1 pyiiHyBaHHSI p€YOBHH (TaJbMIBHI KOJIOJAKH aBTOMOO1Is, abpa3uBHE
KOJIO 3aTO4YBaJIbHOTO BEPCTATA).

Po3Mip MOpOMMHOK KOMMBAETHCS Bl COTHX YaCTOK JI0 JEKUTBKOX JECATKIB MKM.
CepenHiii po3Mip YaCTMHOK MUY B aTMOC(EpPHOMY MOBITPI CTAHOBUTH 7—8 MKM.
[Iun 3a1iCHIOE WIKIUIMBY 10 HA JIFOAUHY, POCIMHHHUI 1 TBAPUHHUUI CBIT, MMOITIMHAE
COHSIYHY pajialfifo 1 TUM CaMUM BIUIMBA€E HAa TEPMIUYHUN PEKUM arMOcPepH 1 3eMHOT
noBepxHi. YaCTUHKM MUITy CIyKaTh SApaMH KOHJEHCAlli MpU YTBOPEHHI Xmap 1
TYMaHiB.

OcHOBHI JpKepera yTBOPEHHS MUITY:

® aBTOTPAHCIOPT;
® BUPOOHHULTBO OyIIBEIBbHUX MarepiajiB (LEMEHTY, LEIVIN);
® TEIUIOBI €JIEKTPOCTAHIII, K1 MPaIOIOTh Ha TBEPIOMY MaIuBi (30714 1 caxka);
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® YopHA 1 KOJIHOPOBA METANypris (OKCHIM 3aji3a, Maprasiio, ajloMiHiIo,
MarHiro, yactuaku Al, Cu, Zn);

® MalIMHOOYAIBHI 1 METAJI000pOOH1 BUPOOHUIITBA (MHJI METaJIeBUM, OKCUIU
3aimiza, pocdopy 1 psAay HIIMX €IeMEHTIB);

e HahTOXIMIYHI MIMTPUEMCTBA (IMMHJI TOKCHYHUMN 1 BHOYXOHEOE3MeuHN );

® Micls CKJIaayBaHHS NOOYTOBUX 1 BUPOOHWYHUX BIAXOIIB.

[IpoMucnoBuii MW HAHOCHTH 3HAUHYy IIKOAY — TIOTAHO MPOIYyCKae
yAabTpadioneToBy pajiaiiio, MEpelIKoIKaE CaMOOYMUIEHHIO aTMoc(depH, 3acMIuye
CIr30Bi  OOONIOHKM JUXalbHUX Ta 30pPOBUX OpTaHiB, MOAPa3HIOE IIKIpy, €
NEPEHOCHUKOM OakTepid 1 BIpyCiB, MPU3BOAUTH JI0 OHKOJIOTIUHUX 3aXBOPIOBaHb. Y
JEAKUX NPOMHCIOBMX MiCTax 3a 100y BHIajgac Oiblie OHI€l TOHU IHIy Ha KM
Teputopii. OCHOBHA Maca MUJIy BUMHUBAETHCS 3 aTMOC(HEpH OIaIaMu.

AtmocdepHe TOBITps HACEJIEHUX IYHKTIB MOCTIHHO 3a0pyIHIOETHCS 1 32 BCIMa
napamMeTpaMu JOKOPIHHO BiJIPI3HSETHCS BiJl MPUPOAHOTO MOBITPs. ChOTO/MHI Y MicTax
OaraThox KpaiH 3a0pyaHEHHs MOBITPS y 15 pasiB Bullle, HIX Yy CUIBCHKIM MICIIEBOCTI i
y 150 pa3iB Buiie, Hi’K HaJl OKEAHOM.

3a0pynHeHHs: arMocdepu IpU3BOIUTH A0 pyHHYBaHHS OyIiBENb 1 CLIOPYI, LIO €
HACIAKOM [ii aOpa3uBiB (TBEpAWX YACTHHOK) Ta Kopo3ii. HaitOimpmr HeTraTWBHO
3a0py/HEHHsS BIUIMBA€E HA JKMBI OPraHi3MU — BOHHM Ypa)aloTbCA SIK MPAMO, TaK 1
OMOCEePENKOBaHO. Y 3a0pyIHEHHUX pailoHaX Pi3KO MIJBUILYETHCS WMOBIPHICTD PI3HUX
3aXBOPIOBAHb.

3aBaaHHs 10 BAUKOHAHHSA J1a00paTOpPHOI podoTHn
3apananna. [lpoBectn po3paxyHOK rpaHuyHo jgomyctumux BukuaiB (I/IB)
3a0py/IHIOIOYMX IHTPENIEHTIB Y JIMBAPHOMY 1I€Xy YaBYHOJIMBAPHOI BarpaHKH 3HAIOUU
YMOBH BUKUY ITUX HIKIJJTUBUX 3a0pYyIHIOIOYMX PEYOBHUH y MOBITPsHUNA OaceitH. Jlis
BUKOHAHHS 3aBJIaHHS HEOOX1THO BUKOPUCTATH BUXIJIHI JIaHi, sIKi HaBeAeH1 y Taom. 10.

Cxema BUKOHAHHSA:

Binnmosigno g0 3akony «IIpo oxopoHy arMocepHOro mHOBITPsS», 3 METOIO
0OMEKEHHsI TEXHOT€HHOI 11 Ha atMoc(depy, B SKOCTI OXOPOHHOIO 3ax0ny, Mopsij 3
I'/IK, nepenbauaroTh peryatOBaHHsS 1 KUIbKICHE OOMEXEHHS BUKHIIB B arMocdepy.
Peamizaiis 1bOro mnoJOXKEHHS 3aKOHY 3I1MCHIOETbCS HOPMYBAHHSM T'PaHUYHO
nomyctuMuM  BukuaoM (I'ZIB) 3a0pyaHIOIOUMX PEYOBHMH — CTAlllOHAPHUMH 1
NEepPECYBHUMHU JIKEpEIaMU 3a0pyTHEHHS.

I'/IB BCTaHOBIIOETHCS JIs1 KOXKHOTO JpKepena 3a0pyaHeHHsl atMocdepu (1 i
KOXKHOTO 1HTPENIEHTY, SIKUH HAAXOAMTH 1O aTMoc(epu 3 LBOro JHKEpelna), TaKuM
YUHOM, 110 BUKHMJM IIKIJUIMBUX PEYOBUH BIJ JAHOTO JDKEpesa Ta B CYKyHHOCTI
JDKEpeNl YChOTO HACEJIEHOr0 IYHKTY 3 YpaxyBaHHSIM IEpPCHEKTUB PO3BUTKY
1HOPACTPYKTYpH MPOMHUCIIOBUX MIAMPUEMCTB 1 PO3CIIOBAHHS IIKIJIMBUX PEYOBUH B
arMoc(epl He CTBOPIOIOTh NPHU3EMHY KOHILIEHTpaIilo, ska rnepesumysana 6 ix IIK,,
(TpaHUYHO MOMyCTHMa KOHIIEHTpAIlisl MaKCUMaibHO pa3oBa). OcHoBHI 3HaueHHs [ JIB
— MaKCHMallbHI Pa30Bi, BCTAHOBJIIOIOTHCS 32 YMOBHM IIOBHOTO HABaHTaXCHHS SK
TEXHOJIOTTYHOTO, TaK 1 ra3004MCHOTO OOJIalHAHHS Ta 1X HOPMaJbHOI POOOTH, 1 HE
NOBUHHI IEPEBUIIYBATUCH B OyIb-IKUH AOBUIbHHI 20-XBUJIMHHUAN MIEP10]] Hacy.
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[Topsix 3 MaKCHMaJbHMUMHU PA30BUMHU (KOHTPOJIBHUMH) 3HaueHHsaMu [JIB (a¢”)
BCTQHOBJIIOIOTH ITOX1/IHI Bi HUX piuni 3Hauenus [JIB, (m-pik"), st okpeMux JpKepen
1 U1 TMATPUEMCTBA B IUJIOMY 3 YpaxXyBaHHSIM HEPIBHOMIPHOCTI BUKHJIB Yy 4Yaci, B
TOMY YHCI 3 ONISNY HA IUIAHOBI PEMOHTH TEXHOJIOTIYHOTO Ta Ta3004YHCHOTO
oOnasiHaHHS.

[HBeHTapu3alisi BUKUIIB 3a0pyIHIOIOUUX PEYOBHH B aTMoc(hepy BHUKOHYIOTH
BIJIMOBIIHO 3 BUMOTraMU HOPMAaTHUBHOI Ta MeTonuuyHoi JokyMmentarlii: (Ilopsmok
pO3pOOJICHHSI Ta 3aTBEP/KCHHS HOPMATHBIB TPAaHUYHOAOIYCTUMHUX BHUKHIIB
3a0pyHIOIOYMX PEUYOBUH 13 CTaIllOHAPHUX JKEped 3aTBEPHKCHUN ITOCTaHOBOIO
Kabinery MinictpiB Ykpainu Big 28 rpynusa 2001 p. Ne 1780). I'ZIB st koxxHOTO
CTAI[lOHAPHOTO JDKepera BCTAHOBIIOETHCS 3a YMOBHM, IO BUKHIM MIKIAJIUBHUX
PEUOBHUH BiJ TAaKOro JpKepena cyMmicHO 3 (OHOBUM 3a0pyAHEHHSIM HE MOXKe
CIPUYUHUTU B TPHU3EMHOMY Iapi arMocdepu KOHIIEHTpallito, sika nepesuirye [JIK,
TOOTO HEOOX1THUM € BUKOHAHHS YMOBH:

C, +C, < IJK, )

ne: C,, — KOHIIGHTpallisl B IPU3EMHOMY Iapi arMocdepu 3a0pyaHIOBaviB Bij
IHOTO JKepena ( 32 yMOB HaMOIIBIIT HECTPUSATINBHX ISl PO3CIIOBAHHS );

C, — (GoHOBa KOHILIEHTpALIST, MM .

3HaYeHHs1 TPAaHUYHO JOMYCTUMUX BUKHUIIB JJIsl HArPITOI ra30MOBITPSIHOI CyMilll
3 OJUHOYHOrO (TOYKOBOIO) JIKEpesa 3 Kpy[IMM OTBOpPOM (Hampukiaa TpyoOa
KOTENbHI) y BHMIAAKy, Kouu (oHOBa KOHUEHTpauis cymimi C, BCTaHOBJEHA K
He3aJIe’)KHA BiJl IIBHUJIKOCTI Ta HAIMPSMKY BITPY 1 MOCTIHA HA TEPUTOPIi palioHy, 1110
pO3MISAAETHCS, TOMI B IboMy BunaAky ['JIB BU3HauaeThcs 3a Gopmynoro:

J— . 2. .
FﬂB:(FﬂK C,)-H>-3V,-AT

ne: A — koeQilieHT, 110 3aJE€KUATh Bl TEMIIEpaTypHOi cTparudikamnii
arMocdepH Ta BU3HaYa€ YMOBHU TOPU30HTAIILHOTO PO3CiFOBaHHS aTMOC(hepHUX
poMimok, ¢’ -me-epad-2’;

F — 6e3po3MipHuUii KOe]illi€HT, 1110 BPaXOBY€E MIBUIAKICTh OCITAHHS IIK1TTUBUX
pedoBuH B arMmocdepi. s npiOHoaucnepcHUX aepo30iiB 3 Koe]ilieHTOM
OYHIIEHHS BUKUIIB He MeHII K 90 %: F=2, Bix 75 no 90 % F=2,5, MeHII fK
75 % 1 B pa3i BiICyTHOCTI O4uHIleHHs F=3);

m, n — 0e3po3MipHI KOeQIlI€EHTH, 10 BPaxXOBYIOTb YMOBU BHXOJIY
ra3omnoBITPSHOI CYMIIIIl 3 OTBOPY JIKepelia BUKHULY;

H — BucoTa mxepena BUKUIY HaJl piBHEM 3eMTi, M;

AT — pBBHUIT MDK TEMIIEpaTypor0 Ta30moBIiTpsiHOI cyminn 7., 1110
BUKHUIAETHCS, TA TEMIIEPATYPOIO HABKOJIUIITHLOTO cepeoBuIna (mositps) 7,
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V.. — 00’€eM ra3omnoBirpsHoi cyminii, v’ -c”’'; Bu3Ha4aeThes 3a GOpPMYIOI0:

_7'L'D2'
4

%

o,

(7)

ne: D — niameTtp oTBOpY JpKepera BUKULLY, M;

@ — cepenHst MBHIKICTh BUXOY Ta30MOBITPSHOI CyMillli 3 OTBOPY JKeperia

BUKHIY, M .

Benmnunny 0e3po3MipHOro TMapaMeTrpa m BHU3HAYalOTh B 3aJICKHOCTI Bij
napamerpa f, m-c?-c’, 3a popmynoro:

1
m = 5
0,67+0.1-/f +034-3/f ®

nie f — 3HAXOAATh 32 BUPA30OM:

H*AT , (9)

VY BumajKy, SKIIO 3HAYEHHS mapameTpa f BianoBigae HepiBHOCTI f, < f <100 nme
napamMerTp f, 0OYMCIIIOIOTH 3a BUPA30M:

J. =800(7,)" (10)

aV, m/c, nopiBHIO€:

V, =13-W,DIH an

3HaueHHs KoedilieHTa m PO3paxoByIOTh 3a (Gopmyiorw (8), B Ky 3amicTh [
T1JICTABJISIFOTS f,.

Benmnunnay 6e3po3MipHOro koedillieHTa 7 — BU3HAYAIOTh B 3aJICKHOCTI BiJl
napameTtpa V,, 3a popmynamu:

— 2 —
n=0,532V,—-213V, +3,3 nipu 0,5V, < 2; (12)

=4 ou v,<0,5; (13)
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n=1—napul, >2. (14)

ITpu nbomy V,, 3HaX0ATh 3a (HOPMYIIOFO:

7%

cC

AT
V. =0,65 .

(15)

Besposmipuuii koedinient " npuiimaerscs piBruM 1, skmo B paxiyci (50 x H)
BIJI JpKEpesa BUKUY, llepenaj BIAMITOK MicueBOCTI He nepeBuurye 50 m Ha 1 kwm.

Ilpuxnao pospaxyuxy I/[B ona 3a0pyouroouux inzcpedicHmie KomenvHi, uio
npayroomse Ha 2a3y.

Jlan1 11 BUKOHaHHS po3paxyHKiB ['JIB HaBeneHi B Tabi. 9.

3nauennst AT(°C) cnij BU3HAYUTH, NMpUMarodu Temriieparypy 1, piBHOK HOTo
cepenHiii temmeparypi B 13 romuni HaiOuUTem cnekoTHoro wmicsus, (7,=23°C).
Koedimient crparudikanii ans micta Kuromupa ctanoBuTth 180.

Tabmuis 9 — Jlani 11 BukoHaHHs po3paxyHkiB ['JIB

Bucora mxepena Bukuay H, m 50

JliameTp rupna tpyou J, m 1,2
HIBuaxicts Buxony razis @ mc’! 6,5
Temmeparypa BuKuay razonoi cymimi T, °C 140
TeMmneparypa HaBKOJUIIHLOTO cepenoBuia T,,°C 25

donosa xonuentpanis CO, mr-m™ 0,7
donoBa koH1eHrpauis NO,, mr-m™ 0,04

1. Buznauaemo 00’ €M ra3omnoBiTpsiHO1 cyMmiti 3a popmyioro (7):

2
y 2Fb2 s

T4 7,357 /c. (16)

2. Buznagaemo mapameTtp f3a dhopmyoro (9):

6,5°-1,2
:103 > s —
4 50°(140-23)

0,17 m(c*2pad.). (17)
3. OGuucmroeMo apametp m 3a Gopmysoro (8):

1
m =
0,67+0,1-4/0,17 +034-3/0,17

=0,9.
(18)
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4. Buznagaemo napametp V,, 3a popmyroro (15):

v 203653/7,35-117 _
S0 1,68 w/c. (19)

5. KoediuieHnt n» Bu3HauaeThes 3a popmynoro (12):
n=0,532-1,68"-2,13-1,68 + 3,13 =1,06 (20)

6. Buznauaemo I'JIB s inrpenientiB CO ta NO, 3a popmyioro (6):

Koedimient F mns raziB craHoButh 1. Koedimient =1 3a YMOB, SKIIO B
y s

paaiyci (50 x H) Big mxepena BUKHY, Iepenaja BIIMITOK MICHEBOCTI HE MEPEBULILYE
50 m Ha 1 K.

5-0,7)-50-3/7,35-117
FﬂBCO _( ) i

180-1-1,06-0,9-1 595,1 me/c. 21
. (0,085-0,44)-50* -3/7,35-117 _
NO: 180-1-1,06-0,9-1 6,3 me/c. (22)

BucHoBok. [paHMYHO AOMYCTUMHUN BHKHJ y MEpUIy YEpry 3alekKUTh BiA
BUCOTH JpKepena BUKUAY (TpyOM), IIBHAKOCTI Ta30BOr0 IMOTOKY Ta TeMIEparypu
ra3oBOi CyMiIi.

BuxigHi gani 1js aHaJjisy

Tabmums 10 — Buxigni gani nis susHadeHus [/[B.

BapianT H, m D, m Ty T,.°C Ctb(:fr(.);zs Cq)(nlq\lr(-)wzl)'}’
1 20 0,25 4.5 2,69 0,80 0,040
2 15 0,30 4.6 26,7 0,81 0,041
3 17 0,35 5,0 27,1 0,79 0,042
4 10 0,35 5,2 27,3 0,78 0,043
5 12,5 0,40 7,0 27,2 0,80 0,045
6 15 0,45 7,2 24.1 0,69 0,046
7 20 0,45 4.5 29.4 0,71 0,047
8 12,5 0,50 4,7 26,5 0,73 0,048
9 15 0,55 6,0 22,1 0,72 0,049

KoHTpo/ibHI nuTaHHSA:
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1. [TosicHiTB, sika Oy/10Ba 1 ra30BUil CKJIaa aTMOC(HEPHOTO MOBITPSL.

2. IlosicHITh, IKUMU € HACT1KU 3a0pyTHEHHS aTMOC(EPHOTO MOBITPSI.

3. Jlaiite oOIiHKY poOJl pi3HUX Taly3edl MPOMUCIOBOCTI B 3a0pyaHEHHI
arMocdepu.

4. TloAcHITP MeXaHI3M MapHUKOBOTO €(PEeKTy 1 mpoaHami3yiWTe HOro eKoJorivHi
HACHI/IKY.

5. TlosicHiTh, YOMYy BHCHaXXCHHS O30HOBOTO IIapy 3eMJli € OHIE 3
HaWBaXXJIMBIIIUX €KOJOTTYHUX MPOOJIEM CYy4aCHOCTI.

6. IloscHiTh, siKI Taly3i MOPOMHUCIOBOCTI HETraTUBHO BIUIMBAIOTh Ha CTaH
arMoc(EepHOro MOBITPS B M. 3aOPIAOKSL.

JIJABOPATOPHA POBOTA Ne 4

Tema: Kontposnb crany arMmocdepHOTro MoBITPs y MiCTax.

Merta: HaBYMTHCS OIIHIOBAaTH CTYIiHb 3a0pyIHEHHS aTMOC(HEpPHOTO MOBITPS
IIK1IJTMBUMHU PEUOBHHAMU 32 JIOIIOMOTOI0 MOXOITOTIOHHX.

OO6aagHaHHs Ta Marepiajam: TaOIW4YHI BUXIJAHI JaHl IIOJO0 OCHOBHHX
pe3ynbTariB MOP(OJTOTIUHUX 3MIH TPAHCIUIAHTAHTIB MOXIB Ha JOCHIIKEHIN MICHKIM
TEPUTOPIi, NIAPYYHUKH, TOCIOHUKH, KOHCIIEKTH JIEKII1i, KaJIbKYJISATOP.

Il.nan BUBYEHHS TEMHU

1) Cucrema MOHITOPUHTY aTMOC(EPHOTO MOBITPSI.

2) TeopeTnuHi ocHOBU O101HIUKAITI].

3) bioinaukariist 3a6pyaHeHHsI aTMOC(HEPHOTO TTOBITPSI.

4) Bbpioinaukariiitai JoCaiHPKeHHS B YKpaiHi.

5) Meroauka OIiHKa CTymeHs 3a0pyIHEHHS aTMoc(hepHOro TMOBITPS
MIPOMHUCIIOBOTO PETIOHY 13 3aCTOCYBAaHHAM €Mi(ITHUX MOXOTIOIOHUX.

IIuTaHHA 10 CAMONIATOTOBKU:

1. 3a0pynHenHs aTMOC(hepHOTro NOBITPs ypOOSKOCUCTEMH aBTOTPAHCIIOPTOM.

2. YTBOpEHHS KUCIOTHHUX JOILIB Ta iX BIJIUB HA HABKOJIMILIHE CEPEIOBULIE.

3. PailoHyBaHHs TEPUTOPIi MiCTa 3T1ITHO CTyNEHs 3a0pYyIHEHHS.

4. IlepeBaru BUKOPUCTAHHS MOXOIMOAIOHUX y O101HAMKALIIMHUX TOCIIIKEHHSIX Y
MOPIBHSHHI 3 1HIIUMHU TE€CT-00’ €KTAMH.

5. BuzHaueHHs mOTeHIIiay caMOOYHUIIIEHHS aTMOchepH.

TeopeTnunmii BizomMmocTi

AtmocdepHe TOBITps 3aliMae 0COOJMBE MOJOXKEHHS Cepejl IHIINX KOMIIOHCHTIB
Oiocdhepu. Y KUTTEMSUIBHOCTI JIFOMWHU TOBITPS € OCHOBHOK YMOBOKO 1CHYBaHHSI.
[Ipu oMy MOBITPSI MOBUHHE MaTH MEBHY YUCTOTY — OyJlb-sK1 BIIXMIJICHHS B1JI HOPMH
HeOe3MneyH1 1S 370POB S JIOIUHHU.

XapakTep TUMYAacoBOi 1 MPOCTOPOBOI MIHJIMBOCTI KOHIEHTpALli MIKIATUBUX
JIOMIIIIOK 3YMOBJICHHM PSIOM OOCTaBWH, SKI BaXJHBI y 3a0e3medeHHi HEoOXiTHO1
YUCTOTH arMocgepHoro mnoBiTpsa. OCHOBOIO [UIsl BUSIBJIEHHS YCIX (DAaKTOpIB 1
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3aKOHOMIPHOCTEH € CIIOCTEPEKECHHSI 32 CTAHOM 3a0pY/IHEHHS MOBITPSIHOTO OaceiHy —
BiJl MOXJIMBOCTEH 1 SIKOCT1 CITIOCTEPEKEHD, 10 MPOBOATHCS, 3AJIEKUTH €(HEKTUBHICTD
yCiX 3axX0JliB 3 OXOpOHHU TOBITps. HeoOXimHICTh opranizailii CHCTEMH CIIOCTEPEKECHb
3a 3a0pyAHEHHSM MOBITPAHOTO OaceilHy B MicTax M 1HIIUX MPOMHCIOBO PO3BUHEHHX
HACEJICHWX IYHKTaX 3yMOBJEHAa THM, IO Ha JOKAJbHOMY 1 PETriOHAJILHOMY PIBHSIX
CTYMIHb 3a0pyqHEHHS arMocepu MOXKe MEepeBULIYBaTH CAHITAPHO-TIT€HIYHI
HOPMAaTHBH.

JlaH1 npo piBeHb 3a0pyqHEHHS aTMOC(EpH BUKOPUCTOBYIOTHCA MPU CKIIAJIaHHI
KOPOTKOYACHHUX MPOTHO31B, MONEPEIKEHb PO MOMIIMBE IMiJIBUILIEHHS 3a0pyIHEHOCTI
y 3B’SI3Ky 3 HECHPHUATIUBUMHU METCOPOJOTIYHUMH YMOBaMHU, IJII PO3POOKHU 3aXOIiB,
HaNpPaBJICHUX HAa MOHMKEHHS KOHIIEHTPALII] IKIJJIMBUX PEUOBHUH.

Bupimennss koMmIuiekcy 3aBlaHb, MOB’S3aHUX 31 300poM iHoOpMmalli momo
BIJIOMOCTEH TMpO HasgBHI Ta TMEPCIEKTUBHI JDKepena 3a0pyaHeHHs atMocdepw,
XapaKTePUCTUKHN 3a0pYIHIOIOYMX PEYOBHH (TOKCUYHICTH, 3[aTHICTh BCTYyNaTH B
XIMIYHI peakiii 3 1H. pe4OBMHAMM, 3/IaTHICTh O CAMOOYHIICHHS), METEOPOJIOTIUHI
yMOBH, 3a0e3leuye CcHCTeMa MOHITOPUHTY, fKa CKJIAQJa€eTbcs 3  CHCTEM
CIIOCTEPEKEHHS 1 KOHTPOJTIO.

Monimopune ammocgepnozo nosimps — 1e 1HPOPMALIHHO-TEXHIYHA CHUCTEMa
CIIOCTEPEXKEHb 3a CTaHOM arMoc(epH, OLIHIOBaHHS 1 MPOTHO3YBaHHS pPIiBHA
3a0pyaHEHHS aTMOC(EPHOTO MOBITPS Ta HAJAHHS Ha 11 OCHOBI PEKOMEH/IAIIIN 010
3aX0/IB 3 MOr0 OXOPOHH (KOHTPOJIb, aHaJI13, BACHOBKH).

Cucmema cnocmepedicensb 3[1MCHIOE CIIOCTEPEKEHHS 32 SKICTIO aTMOC(EpHOTOo
HOBITPS Y MiCTaX, HACEJIEHUX NYHKTaX 1 TEPUTOPISIX, PO3MIIIEHUX I103a 30HOK0
BILJTUBY JIXKEpeJl 3a0pyIHEHHS.

Cucmema xoHmpono 3AINCHIOE CIIOCTEPEKEHHSI 1 KOHTPOJIb 3a JKEpeIamu
3a0pyIHEHHS, BUKHAAMH WIKIJUIMBUX PEYOBUH Yy armocdepy Ta JOTpUMaHHSIM
BCTAHOBJICHUX €KOJIOTTYHUX HOPMATHUBIB.

OcHosHa Mema MOHITOPUHTY 3a CTAaHOM aTMOC(EpHOTrOo TOBITPS TOJSTAE Y
3a0e3MeueHHl 3alliKaBICHUX JIeP)KaBHUX 1 TPOMAACHKUX OpPTaHiB, MIANPUEMCTB,
yCTaHOB ¥ 1H. OopraHi3aiiii, CHCTeMaTUYHOIO 1H(OpMAITIEI0 PO PiBEHBb 3a0pyTHEHHS
arMocdepu 1 mMpo MPOTHO3W HWOTO 3MiH TiJ] BIUTMBOM TOCIOAAPCHKOI TISIIBHOCTI 1
METEOPOJIOTTYHUX YMOB.

CranpapTHa Mepeka MOHITOPUHIY 3a0e3nedye HaJIXOMKEHHA 1H(opmalii npo
CTaH aTMOC(EepHOro MOBITPs, HA OCHOBI SIKOT MO>KHA BUPIIIYBaTH Taki 3a/1a4i:

1) ouiHIOBaTH piBEHb 3a0pyAHEHHS aTMOChEpH;

2) miaHyBaTH pPO3MIIICHHS MPOMHUCIOBUX MIJIPUEMCTB Ta CaHITapHO
3aXMCHUX 30H;

3) BuUBUaTH BIUIMB 3a0pydHEHHS TMOBITPSHOrO OaceliHy Ha 3J0pOB’s
HACEJICHHS;

4) ouiHOBaTH 30UTKH, IO HAHOCATHCS JIiCaM, TBAPUHHHUIITBY, CITBCHKOMY
rOCIIOIapCTBY, OYIBIISIM 1 CIIOpY/IaM;

5) yTOYHIOBAaTH 1 MEPEBIPATH PO3PAXyHKOBI METOMIM PO3CIFOBAHHS JIOMIIIOK
B[l JKEpen 3a0pyAHEHHS aTMOC(EPHOTO MOBITPS;

6) omiHtoBatu (poHOBE 3a0pyMHEHHS aTMOC(hepHn.
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[Ipobnema 3a0pygHEHHS NTPUPOJHOTO CEPEIOBUINA — OJHA 3 TNIOO0ATBHUX
npo0sieM Cy4acHOCTI. Y 3B’SI3Ky 3 aKTUBHHMM PO3BUTKOM I1HAYCTpiadbHUX ILEHTPIB,
IIPOMHUCIIOBOCTI, TpaHCHOPTY J0 arMochepu HAIXOAUTh BeIWKa KUIBKICTh
3a0pyIHIOIOYNX PedOBUH. HalOIIbI TOCTPOIO EKOJOTIYHOIO MPOOIEMOI0 Y BEJIUKUX
IPOMHCIIOBUX MiCTax € mpobOiema 3a0pynHeHHs aTMOC(EpHOro MOBITPs BUKUIAMU
MIKIJUIMBUX ~ PEYOBMH  MIANPUEMCTB. AHTPONIYHUN UYMHHUK  BIUIMBAE  Ha
010p13HOMAHITTA 010r€OIICHO31B.

B armocdepHomMy TOBITpI 3yCTpIiHalOThCS JECATKH PI3HUX 3a0pyAHIOIOYUX
PEUOBHH, SKi € TOKCUYHUMH, Ta YUHATH IIKIIJTUBUAN BIUIMB SK Ha JIIONWHY, TaK 1 Ha
1HOIl KUB1 opraHi3mMu. ToMy B MicTax Ta Ha TEPUTOPISX, L0 NPHIATAIOTH 0
MIAMPUEMCTB, CTBOPEHI CHUCTEMH KOHTPOJIIO 3a 3a0pyIHEHHSIM 1 HOro
KOHIICHTpALIsIMM, Ta BOHM MAalOTh IEBHI HEHOJIKU. Pesynpraru, siki OTPUMYIOTH
3aBISKM BUKOPUCTAHHA TAaKUX MPHIAJIB MOBIIOMIISIIOTE TPO CTaH aTrMocepHOro
MOBITPS JIMINIE HA JIaHUW MOMEHT Ta (parMEHTapHO, OCKIIBKH Mepeka CUCTEM
KOHTPOJIIO HEJAOCTATHBO TyCTa, a ii PO3MIUPEHHS OOMEXKEHE y 3B’SI3Ky 3 BHCOKOIO
BapTICTIO IPUJIAIIB.

BrnnuB aHTpONMOreHHWX YWHHHUKIB HA HABKOJIMIIHE CEPEIOBHINE, BUKIUKAB
npoOiieMy 30€peKeHHS CTaHy piBHOBArd B MPUPO/Il Ta 30€peKEeHHS eKocrucTeM. Tomy
Ha CHOrOAHI BcEe OUIBIIOI AaKTyaJbHOCTI HalyBae mpoOiemaruka sKICHOI
EKCITPEC-OLIIHKY P1BHA 3a0pyAHEHHS! KOMIIOHEHTIB JOBKLLJIS.

OmauM 13 METOMIB TAakoi OIIHKU € 0Oi0iHOuKayisi — BCTAHOBJICHHSI PIBHS
3a0pyTHEHOCT1 CEPEIOBHUIIA 32 JOTIOMOTOI0 )KUBUX OpraHi3MiB (0101HIUKATOPIB).

bioinnukaiiss Mae HU3KY THiepeBar Imepell 1HCTPYMEHTAJIbHUMH METOAAMHU
BUMIpIOBaHHS. BOoHa XapakTepusyeThCcsi BUCOKOIO €(EKTUBHICTIO, Ta HE MOTpelye
BEJIMKUX 3aTpPaT, BUMarae MOpiBHSHO Majo 4yacy JJsl OI[IHKH CTaHy HaBKOJHUIIHHOTO
CepelloBuUIla Ha 3HAYHIN TepUTOPIi.

OCKUIBKHM POCIIMHH B IIJIOMY BOJIOAIIOTH BIITHOCHO BHCOKOIO UYTJMBICTIO JO Jii
JESKUX 3a0pyTHIOIOYMX PEYOBHH, X MOXKHA BUKOPHUCTOBYBAaTH B SIKOCTI 1HIUKATOPIB
JUTSL BUSIBJICHHSI 3a0pYIHEHHSI 1 BU3HAYCHHsSI WOTO DIBHS, a TaKOX TPH 3I1HCHEHHI
MOHITOPUHTY CTaHy 3a0pyaHEHHs atMocdepu. SIKIIo poCIrHY 3/1aTHI HAKOMTUYIYBaTH
3a0pyaHIOIY1 PEUOBUHHU 0€3 3MIHM iX XIMIYHOTO CKJIATy 3a PaxXyHOK METabOMuHUX
OPOLECIB 1, SIKIIO aKyMYJIbOBaHI PEYOBMHU MOXYThb OyTH JIETKO 1IE€HTHU(IKOBaHI B
3pa3Kax POCIMHH, TO TaKi BUIU POCIHH MOKHAa BUKOPHCTOBYBATH, SIK HAKOMUYyBadi
3a0pyaHeHHS. SIKIIO0 aKyMYJISIlisi peYOBHH POCIMHAMH MOXKE PO3IVISAATUCS, SIK TIPOSIB
BIUTMBY 3a0pyIHEHHS, TO BHUKOPHCTAHHSA POCIWH € HAI3BUYAWHO 3PYYHUM IS
BU3HAYEHHS pIBHSA Ta CKJIaay 3a0pyAHEHHS Ta MOHITOPUHTY €(EeKTIB BIUIMBY
3a0py/IHIOIOYMX PEUOBHUH.

JloBosi Gararo pi3HUX BHJIIB POCIMH MOXHA BHUKOPHUCTOBYBAaTH B SIKOCTI
1HMKATOPIB 200 HAKOMUYYyBayiB 3a0pYIHEHHS MOBITPS Yepes3 iX 3[aTHICTh JI0 MPOSIBY
edexTiB BBy, Hanpukmiaa, nns nux uuvied MOXyTb OyTH BUKOpUCTaHI emidiTHI
BUIY JIMIIAWHUKIB, MOXH, TAmoOpoOTi, BUII (OPMHU POCIHH, MO0 MAIOTh CYIHNHHY
cuctemy. [l 610J10T1YHOTO MOHITOPUHTY €(EKTIB 3a0pYIHEHHSI MOBITPS MPUIATHI SIK
IUKOPOCHi, TaK 1 KyJIbTypHI BuAM pociauH. [Ipore pi3HUIS B CKJIaai TIPYHTIB,
IPYHTOBHUX BOJ Ta iHII (DakTopu (BKJIIOYAIOUM KIIIMAaTH4YHI) MOXYTh BIUIMHYTH Ha
e(eKTH BIUIMBY 3a0pYIHEHHS MOBITPS, IO CIIOCTEPITatOThCA B PI3HUX pailoHaX.
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Bigomo, mo Metoau OioiHAMKAIl TIPYHTYIOTBCS Ha MEXKaX TOJEPAHTHOCTI
KOXKHOTO BHUJY J0 3a0pyIHEHHS, a TAaKOX 0 (paKTOPiB HABKOJIMIIHBOTO CEPEOBUIIIA.
3a iX OMOMOrOI0 MOXXHA BCTAHOBHUTH MAacIITabW CyMapHOTO IIKiJJIMBOTO BIUIMBY
arMocdepHoro 3a0pyaHeHHs. Pa3oM 3 iHCTpyMEHTaTbHUMU METOAaMH O101HAMKAITIS,
a B ypOoekocWcTeMax, 30KpeMa JIXEHOIHAWKAIlis 1 OpioiHauKaIis, JaloTh
JOCKOHAJIIIII AaH1 JJIs HAyKH.

Coorogni  memoou OioinOuxkayii — 1€ METOAM OUIHKM 3a0pyJHEHHs
aTMOoC(EepHOTO TOBITPS KUCIOTHUMU 3a0pyaHIOBaYaMU, MMAJIOM, BAXKKUMH METaJIaMH,
PaTIOHYKJIIJaMi — HEMOXKJIUBO YSIBUTH O€3 BUKOPHUCTAHHS MOXOMOMIOHMX, ajpKe IIi
POCIIMHM 3aJIeKaTh BiJI CTaHy TOBITPSHOTO CEpPEJOBHINA, OCKUIBKH, BOOY Ta
MIHEpaJIbHI pEYOBUHU BOHH OTPUMYIOTh 3 TTOBITPSI.

Jlns GloiHAMKAIIIMHUX JOCHIDKeHb 32 JOTIOMOTror OpiodiTiB Ta JHUINANHUKIB
XapaKkTepH1 Taki MO3UTUBHI PUCH:

1) n7s OIIHKYM CTaHy MOBITPS HA 3HAYHIM TEPUTOPIi HA 1X BUKOHAHHS MOTPIOH1
3HAYHO MEHIIII SIK MaTepiajibHi, TaK 1 YaCOB1 3aTPaTH;

2) oTpuMaHi JaHi BioOpaxaroTh CEpPeIHbOPIYHMIA cTaH atMocdepu 3a Oararo
POKIB;

3) mnpu MOBTOPHUX TOCHIPKEHHAX TEPUTOPIi MOXKHA MPOCHIAKYBATH JUHAMIKY
CTYIIE€HS 3a0pyIHEHHS TEPUTOPII.

Xo4 naHui BUA AOCIHIKEHb Ma€ 0arato MO3UTUBHUX PUC, aJI€ 1 10 ChOTOHI BIH
€ MaJIo po3poOJICHNH SIK B HAIIIH KpaiHi, TaK 1 3a 11 MeKaMH.

Haiiuacriire BUKOPHUCTOBYETHCSA METOINKA OpioiHaMKaIlIii, omnucaHa
JLYO. IIpynHikoBOIO — sIK HAHOUIbII e(PEeKTUBHUNA METOJT A1arHOCTUKHU CTaHy MICHKOTO
CepelloBHUIlla 3a JOMOMOTOK MOXIB, IO IIMPOKO 3aCTOCOBYETHCS 3a KOpAOHOM. B
yMOBaX BEJIMKUX MICT, BIH Ma€ psJ Kpallux MOXIMBOCTEH, TMOPIBHSIHO 3
TPaIUIIMHIM METOJIOM JIIXeHOIHIUKaIlii. MOXH € He MEHIII IIIHHUMHU TeCT-00’ EKTaMH,
HIX JTumaiHuky. [TopiBHAHO 3 OCTaHHIMHM BOHU MalOTh TaKl TO3UTHUBHI PUCH:

1) B yMmMoBax CHIBHOTO 3a0pyqHEHHS — JHUIIAWHWKA OyayTh JOCHUTh
OPUTHIYEHUMH 1  3YCTpPIYaTUMyThCA  3piAKa, a  MPEACTaBHUKH
MOXiB-ypOaHO(1I1B TapHO MMOYYBAIOTh CE0E B TAKUX YMOBaX.

2) poOoTa 3 MOXaMH IPYHTYETHCS Ha MPOCTIIII METOIUI, 0 HE MOTpelye
JIOCUTh BUCOKOI KBaJIi(piKaIlii 1 J03BOJIsI€ BUKOPUCTAHHS MIHIMAJIBHOTO Yacy
Ha MIKPOCKOMIYH1 JOCTIKCHHS;

3) Opiodaopa micTa BioOpaxkae ypOaHizallito, Ik KOMIIJIEKCHE SIBUILIE.

B Vkpaini OpiloiHaukaiiss TUIbKM TIOYMHAE HAPOIIYBaTH TEMIM CBOTO
NOIIMPEHHS CEPeJl HAyKOBIIB, B IEH Yac SK 3a KOPJAOHOM JaHWH Hampsm
PO3BUBAETHCSI BXKE JaBHO. €BpOMNEWCHKI, KaHAJACHKI 1 SIMOHCHKI BYEHI PO3pPOOUIIH
METOJMKM JIIarHOCTUKM aTMOC(epHOro 3a0pyJHEHHS 3a JOMOMOIOI0 MOXIB.
HaitinTeHcuBHIII TOCTIKEHHS B AaHIi 001acTi BEAYTh AMOHCHKI BUeHI. J[Jis iXHBOT
KpaiHu 3a0pynaHeHHs aTMochepu € JOCHTh OOJIOYMM MUTAaHHSIM. MOHITOPHUHT 1
KapTyBaHHS TPOBOASATHCSA B Oararbox Benukux wmictax SAmonii. Kananceki BYeHi
BUKOPUCTOBYIOTh $IK TECT-00’€KTHM MOXOBO-THUIIAWHUKOBI cuHy3li. B Icnanii
Op1OMOHITOPUHTOM OXOTuieHo Oing 40 MicT B pi3HUX YacThHAX Kpainu. Haiikparie 3a
JOTIOMOTOI0 OpPIMOHITOPIHTY BHSIBISETHCS BMICT SO,, TaKOXK J0OpE MiarHOCTY€EThCS
KUIBKICTh BaXKKHX METaIB.



32

Moxu 31aTHI HaKOMUYYBaTH Y CBOEMY OpraHi3Mi IIMPOKHN  CHEKTp
TEXHOTCHHUX TMOJIOTAHTIB: Bl OPraHIYHUX PEYOBHH, BKJIIOYAIOUM TMECTUIIMIU, IO
BAXKHUX METATIB 1 PalioHYKIiAIB. BMICT BaXKKUX METajiB y 3€JI€HUX HAATPYyHTOBHX
MOXaX TICHO TIOB’SI3aHE 31 3MICTOM ITMX €JIEMEHTIB y BEPXHHOMY Iapi IPyHTY. Y
NOPIBHSAHHI 3 emiiTaMu, HAATPYHTOBI BUAM MEHII MPHUAATHI OIS OLIHKH BMICTY
BaXKKUX METaJiB B arMocdepi.

Moxu 37aTHI BUTATYBAaTH 10HU PI3HUX €JIEMEHTIB NPsIMO 3 aTMOC(epH, SKILIO
I[UX €JIEMEHTIB HeMae B cyOcTpari. Lle moB’si3aH0 3 TUM, 1110 MOXOIOAI0H1 TT030aBJIeH1
NOKPUBHUX TKAaHWH 1 BOJIOTY BOMpAIOTh YCIEI0 MOBEPXHEIO Tia, SKa Jy>KE€ BEJUKa
moao obcsary. Tomy, MOXW ciayXaThb YyIOBUMH I1HJUKATOpaMU HAsIBHOCTI abo
BIJICYTHOCTI PI3HMX €JIEeMEHTIB B armocdepi abo cyoOctpari. Haitbinbm
NEPCHEKTUBHUM € iX BUKOPUCTAHHS [IJIi BUBYEHHS 3a0pYIHEHHS HAaBKOJIUIIHBOTO
CepeNoBUIAa BAXKKUMU METajaMH, JJIs 1HAMKaIlli Takux MeTaniiB, sk Pb, Zn, Cd, Cu,
Fe, Ni.

Onuc memody. OOG’ekramMu TpaHCIUIAHTAIli, BIAMOBIAHO JI0 BHUMOT
GbiToIHIUKAIIIMHUX AOCTIDKeHh Oyiau BHOpaHI TpU BUIU €mipITHUX MOXOMOIIOHHUX:
OoKoILIiIHI BUAM Ha mpukiani Leskea polycarpa Hedw. 1 Leptodictium riparium
(Hedw.) Warnst. Ta Bepxormniguuii Bun Orthotrichum pumilum Sw. Jlani Bugu €
J0CTAaTHBO PO3MOBCIOMKEH] HA TEPUTOPIi MicTa 3amOPLXIKS 1 y COPUATINBUX YMOBaxX
YTBOPIOKOTh IOCTaTHHO BEJMKI IUIOLII OOPOCTAHHS K Ha )KMBUX, TaK 1 Ha BIAMEPIUX
JepeBax.

OuiHka ctyneHs 3a0pyIHeHHs aTMOC(EpHOTo MOBITPSI MPOMHUCIIOBOTO PETIOHY 13
3aCTOCYBaHHSIM €mi(ITHUX MOXOMNOAIOHMX Ha mpukiam Leskea polycarpa Hedw.,
Leptodictium riparium (Hedw.) Warnst. 1 Orthotrichum pumilum Sw. nae 3mory
OIIIHUTH, BU3HAYUTU 1 TOPIBHATH EKOJIOT1YHI YMOBHU JIOCIIDKYBAaHUX TEPUTOPIN
ypOOEKOCUCTEMH.

TpaHcmianTaTy TPHOX BHUIIB MOXIB OyJH PO3MIIIEHI Y JBOX MOHITOPHMHTOBUX
30HaX M. 3amOPIKKSI:

1. HenTpanpHuii mapk KyapTypH Ta BignounHky «/lyoosuii ["ait» (3oHa 1);

2. CamnitapHo-3axucHa 30Ha MeTanypriitHoro 3aBomy IIAT «3amopixkcTanby

(3oHna 2).

B sikoCcTi YMOBHO KOHTPOJIbHOI 30HU OyJ0 OOpaHO JIICOCMYTY, pO3TalllOBaHy Ha
nepudepii M. 3anopixxks no3a giero Bitpy Big IIAT «3anopixcranby.

Jis  OploiHAMKAIIMHUX JOCHIUKEHb BUKOPHUCTOBYBAJIIM METOAM AKTHUBHOTO
MOHITOPUHTY. 30Ip POCIMHHOTO MaTepially MHPOBOAWUIM B YMOBHO YHCTIH 30HI
(koHTpONB). byno oOpano nepeBa (MBI 1 MOBaJieH1), CTOBOYpH SIKUX BiJ] MOBEPXHI
semuni g0 Bucotu 0,5—-1,5 M Oynu Bkputi enipitHuMU MoxonoaiOHumu. s
nociipkeHHs: Oyno 310paHO BEpXHIW Imap KOpU 3 PO3TAlIOBAHUMH Ha HBOMY
JEPHUHKAMHU MOXIB, SKI YTBOPIOIOTH HaWOUIbIN TuIONIl oOpoctaHHsA. Bci 310pani
JEPHUHKU MOXIB Tepe] TpaHCIUIaHTalli€ro Oyjl0 BH3HAYEHO 1 PO3JAUICHO IO BHUIAX.
3aranpHy TUIONIY JIEPHUHOK KOXKHOTO BHAY OYJIO IMOMAUIEHO Ha KUIBKICTh OOpaHUX
MOHITOPUHTOBUX 30H, & OTPUMAaHE 3HAYCHHSI — HA KUTBKICTh AUISTHOK TPaHCIIAHTAITl.

B pesynbrari Oyno oTpumaHo 4 OJHAKOBHUX 3a IUIOUICIO IPyHl JAEPHUHOK, 10
CKJaay SKHX YBIMIIUIM JAEPHUHKU TPbOX OOpaHMX BHUIIB MOXIB-TPaHCIUIAHTAHTIB.


http://onlinecorrector.com.ua/%D0%B7%D0%B4%D1%96%D0%B1%D0%BD%D0%B8%D0%B9-%D1%82%D0%B0%D0%BB%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%82%D0%B8%D0%B9
http://onlinecorrector.com.ua/%D0%B2%D0%BA%D0%BB%D1%8E%D1%87%D0%BD%D0%BE-%D0%B7
http://onlinecorrector.com.ua/%D0%B3%D0%BE%D1%80%D1%96%D1%88%D0%BD%D1%96%D0%B9
http://onlinecorrector.com.ua/%D1%80%D1%96%D0%B7%D0%BD%D0%BE%D0%B2%D0%B8%D0%B4-%D0%BA%D1%80%D0%B0%D1%94%D0%B2%D0%B8%D0%B4-%D0%BF%D0%BE%D1%81%D0%B2%D1%96%D0%B4%D0%BA%D0%B0-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7-%D0%BF%D0%BB%D0%B0%D0%BD%D0%B8
http://onlinecorrector.com.ua/%D0%BE%D1%86%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://onlinecorrector.com.ua/%D0%B7%D0%B4%D1%96%D0%B1%D0%BD%D0%B8%D0%B9-%D1%82%D0%B0%D0%BB%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%82%D0%B8%D0%B9
http://onlinecorrector.com.ua/%D0%BF%D0%BE
http://onlinecorrector.com.ua/%D0%B7%D0%B0-%D0%B1%D1%80%D0%B0%D0%BA%D0%BE%D0%BC-%D0%B1%D1%80%D0%B0%D0%BA%D1%83%D1%94-%D0%BD%D0%B5%D0%BC%D0%B0%D1%94
http://onlinecorrector.com.ua/%D0%B7%D0%B0-%D0%B1%D1%80%D0%B0%D0%BA%D0%BE%D0%BC-%D0%B1%D1%80%D0%B0%D0%BA%D1%83%D1%94-%D0%BD%D0%B5%D0%BC%D0%B0%D1%94
http://onlinecorrector.com.ua/%D1%97%D1%85-%D1%96-%D1%97%D1%85%D0%BD%D1%96%D0%B9
http://onlinecorrector.com.ua/%D0%B1%D1%96%D0%BB%D1%8F-%D0%BA%D1%80%D0%B0%D0%B9-%D0%B7%D0%B0-%D0%BF%D1%96%D0%B4-%D1%87%D0%B0%D1%81-%D1%83-%D1%80%D0%B0%D0%B7%D1%96
http://onlinecorrector.com.ua/%D0%B4%D0%BE%D0%B2%D0%BA%D1%96%D0%BB%D0%BB%D1%8F
http://onlinecorrector.com.ua/%D0%B4%D0%BE%D0%B2%D0%BA%D1%96%D0%BB%D0%BB%D1%8F
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3aranpHa  IUIONIA  TPAHCIUIAHTaHTIB  ckiana 160 cM® y  KOXKHIM  minsHOi
TpaHCIUIaHTAIli.

[IpukpirneHHs: TpaHCIIAHTAHTIB MPOBOIMIMN Y KOXKHIN 30HI HAa CTOBOypax JepeB
BUny Acer negundo L., iK1 TparuIsSiOThCA Y BCIX 30HaX TPaHCIUIAHTAITT (BICTaHb MIXK
HUMH y BCIX 30HaX CTaHOBHUTH MpuOIM3HO 50 METpiB) Ha BUCOTI OMU3BKO JIBOX
MeTpiB. Bubip BHCOTH 3yMOBIIEHO THUM, 10 Yy MpPU3EMHOMY Iuapi armocdepu
KOHIIEHTPYETHCSI OUIBIIICTh IIKIJIMBUX PEUOBHH, IO BXOSATH JO CKJIaJly BUKHUJIIB
IIPOMUCJIOBHX ITiITPUEMCTB.

CrnocrepexeHHs 3a TpaHCIUTAaHTaTaMH HEOOX1AHO MPOBOAUTH IIOMICALA. 3pa3Ku
JUIS. TIPOBEJCHHS OIIIHKU BIJOMPAIOTh 4epe3 TPH MICslll, KOJIU BXKE MPOSBHIUCS
cyTTeBl MopdooriyHi 3MiHM. Ha OCHOB1 IPOBENCHUX CIOCTEPEKEHb Ta OTPUMAHUX
pe3ynbrariB MOPQOJIOTIYHUX 3MiH TPAHCIUIAHTAHTIB MOXIB Yy  MOJAJBIIOMY
3MIACHIOIOTh  OLIIHIOBAHHS AaHTPOIIOTCHHOTO HABaHTAXXCHHS Ha  HABKOJMIIHE
CepeloBUIIE 1 CTyIEeHs 3a0pyqHEeHHSI aTMOC(HEPHOTO MOBITPS M. 3aOPIOKSL.

3a OCHOBY OIIIHKM aHTPOIIOTE€HHOTO HAaBaHTaKEHHsS Oyslo 00paHO I’ SITHOABHY
mKaiy, po3pooneny oputancbkum ydeHum O.L. Gilbert. Bin mpoBoauB gociimkeHHs
3MiH TPAHCIUIAHTAHTIB MOXIB ITi/I BIUTMBOM PI3HUX KOHIICHTPAIiil TBOOKUCY CIPKH.
Hocnmigaukom  Oyno  3ampoOMOHOBAHO — Tpajamiroc  MOP(OJOTIYHUX  3MiH
TPAHCIUIAHTAHTIB, BUPAXKEHY B YMCIIOBUX 3HAYEHHSX Bia 5 10 1 Oamis.

VY 3B’sa3Ky 31 cneuuikor AOCHIIH)KYBaHOI HaMHM TEpUTOPIi Ta XapakTepoM
MOP(OJIOTTYHUX 3MIH TPAHCIUIAHTAHTIB MOXIB LKAy rpajaaiii MOp(pOJOTIYHUX 3MIH
Oys10 MO (p1KOBAHO:

«5» — IEpHUHKH MPAKTHYHO 0€3 YIIKOIKCHb;

«4» — ymKomKeHHs (3HeOapBieHHs Ta MOOYpIHHS) JAEKUJIBKOX JHUCTKOBHUX
IJJACTHHOK Ha BEpPXiBKaX raMeTo(iTiB;

«3» — BiAMUpaHHS MEHIIIEC HI)K TTOJIOBUHU TaMeTO(ITIB ICPHUHKY;

«2» — BIIMUpaHHS OUIbIIE HIXK TTOJIOBUHU TaMeTO(DITIB JEPHUHKHU;

«1» — Bci rameTo()iTH TEPHUHKH MTONITKOKEeH1 200 TOBHICTIO BiIMEPJTI.

3aBIaHH4 1) BUKOHAHHA J1a00pPaTOPHOI podoTH

3aaannsa 1. OmiHuTy CcTymiHb 3a0pyAHEHHS AaTMOC(HEPHOTO MOBITPS
AHTPOINIOIEHHO 3MIHEHUX TEpUTOpPIM MicTa 3amopiKKA 13  3aCTOCYBaHHSIM
TPaHCIUIAHTAHTIB ~ MOXiB. Bimomo, 1o micias  OpioJOTIYHUX — JOCHIIKEHB
TPAHCIUIAHTATIB TPHOX BHJIIB MOXIB Ha JIOCIII)KYBAaHHUX TEPUTOPISIX M. 3arlOpizKKs
OyJI0O OTPUMAHO MEBHI PE3yJabTaTH MO0 MOPQOJOTTYHUX 3MIH TPAHCILJIAHTAHTIB B
PI3HMX 30HaxX ypboekocucTeMu, AuB. Tadbmumi 12—18.

Pe3ynbraru nociipkeHb HEOOX1THO 3aHeCTH J10 Tadnuii 11.

3aBnanna 2. 3a JaHUMU, OTPUMAHKUMHU TIPU MPOBEACHHI PO3PaXyHKIB, CKJIACTU
JiarpaMy 3Hau€Hb OPIEHTOBHOIO 1HJAEKCY 3a0pyIHEHHS aTMOC(hEpHOro MOBITPA
(I3Ap) mocmimkeHuX 30H MicTa 3amopixoKs Y MOPIBHSHHI 13 KOHTPOJEM, 3pOOUTH
BHCHOBKH.

Tabmauig 11 — Oninka cTaHy TpaHCIJIAHTAHTIB MOX1B (0ain)

3oHa 1 30Ha 2
Jlimstaka Jlimstaka

Bun moxy KonTpons
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Leskea polycarpa

Ay

Leptodictium riparium

Ay

Orthotrichum pumilum

Ay

I3A,

Cxema BUKOHAHHA:

Orinky cTaHy atMoc(epHOTro MOBITPS 3a JOIMOMOTOK TPAHCIUIAHTAHTIB MOXIB
POBOATH 32 HACTYIMHOK CXEMOK. 3TiAHO 10 MOAM(IKOBAHOI IIKAJIW MPOBOSATH
OIIHKY CTaHy TPAHCIUIAHTAHTIB y BCiX 30Hax. CTymiHb YIIKOIKCHHS JIEPHUHOK
BU3HAYAIOTh Bi3yajdbHO. HEeoOXiHO OIIHIOBATH CTaH KOXHOI JEPHUHKH B KOXKHIN 13
IUISHOK TpAaHCIUIAHTAllli, a TMOTIM MiJpaxOBYIOTh CEpeIHE 3Ha4YeHHs Oamy s
KO>KHOTO BUTY 3a (OpMyIIor0 23:

Ya

A= (23)

ne A, — ceperHe 3HayeHHsd Oaily JUIi KOXKHOIO BHAYy Ha JUISHIL
TpaHcIuiaHTaii 1;

a — 0aJ OIIHKMU CTaHy OKPEMOi JIEPHUHKH 32 MOJIM(PIKOBAHOIO IIKAJIOIO;

> a— cyma OaiB JuIs BCIX JEPHUHOK OJHOTO BUAY MOXY;

d — KITBKICTh IEPHUHOK JAHOTO BHIY MOXY.

[ToTiM OTpPUMYIOTH CEpETHE 3HAYCHHS OaTy OIIHKY B KOXKHIM 30HI JJIsT KOYKHOTO
Buny (AM) 3a popmyroro 24.

Taky omepaifito OpOBOASTH B KOXHIM 30HI TpaHCIUIAHTAllli, a TaKOX Yy
KOHTPOJIbHIH 30HI.

A, =— (24)

1€ 2 — KUIbKICTh IUISTHOK TpaHCIUIaHTallli.

Hamni 3a ¢hopmynor 25 Oya0 BUBEICHO KOMIUIEKCHUHN MOKAa3HUK — OPIEHTOBHUMN
iHAekc 3a0pyaHeHHs atmMochepHoro noBitpsa (I3Ap) A KOXKHOI 3 TOCHIIKYBaHUX
30H (3a TphOMa BUJAMU MOXIB):



35

I3A, = %A, (25)

BuxigHi gani ajs aHaJjisy

Ha ocHOBi oTpuManoi 1’ ITHOATBHOT KA CKIAACHO OI[IHOYHY MIKAITY THACKCY
3a0pynaenHs armocdepHoro noBiTps (I3Ay), ska xapakTepusye €KOJOTIdHI YMOBU
JOCITIKYBAaHOT TEPUTOPIi HA OCHOBI MOP(OJIOTIYHUX 3MiH TPAHCIUIAHTAHTIB MOXIB.

[lin exonOriYHMMH YMOBaMH B JaHOMY BHIIQJKy pPO3YMIIOTh CTYIiHb
3a0pyaHeHHsT atMocdepHOro noBiTps. KokHe 3HAUeHHS MIKAJIM MPEJICTABISIE COOOK0
0an 1m’sATUOANBHOI IIKAJIM, TMOMHOXKEHHH Ha 3 — KUIbKICTh 1HJIUKAaTOPHUX BUJIIB
MOXOHOH10HHUX.

OuinoyHa 1IKajna iHjekcy 3adpyaHenss armocdepnoro nositps (13A,):

«15» — cupUSTINBI €KOJIOT1UHI YMOBH;

«14—12» — HOpMaJIbH1 €KOJIOT1YH1 YMOBHU;

«11-9» — cyOHOpMaJbHI €KOJIOT14HI YMOBH;

«8—6y — HECTIPUSTIMBI €KOJIOT1YHI YMOBH;

«5—3» — yKpait HeCIIpHUSTIIUBI €KOJIOT1YH1 YMOBH.

Tabmuis 12 — Mopdonorivuai 3MiHE TpaHCIUTAHTAHTIB MoOXy Leskea polycarpa B
IleHTpambHOMY ITApKy KYIBTYPH Ta BIIIOYMHKY «JlyOoBmit I"aii»

3o0Ha 1

JlinsiHka Kourtponb

A A

3He0apBICHHS Ta MOOYPIHHSA
JEKITBKOX JTUCTKOBUX
TUTACTUHOK Ha BEpXiBKaxX
rameTo(iTiB BUSBWIH Y 5
0COOUH

3HeOapBIEHHS Ta TOOYpPIHHS
JEKIJIBKOX JTUCTKOBUX
IUTACTUHOK Ha BEpXiBKaxX
rametodiTiB BUABHIN Y 4
0COOUH

JEPHUHKHU TPAKTUYHO Oe3
YIIIKO/KEHb BUSIBIIIN y 6
0COOMH

JEPHUHKHU MTPAKTUYHO Oe3
YIIIKOJ)KEHb BUSBHIIN y 8
0COOMH

BIJIMUpPAHHS MEHIIIE HIXK
MOJIOBUHU TaMeTO(PITIB
JNEPHUHKHU BUSBUIN y 1
0COOMHU

BCi 12 mepHUHOK
Oynu 6e3
YIIKOTKEHb

Tabmuusa 13 — Mopdomoriuni 3MiHM TpaHCIUIAaHTAHTIB MOXy Leskea polycarpa
CaHITapHO-3aXMCHOI 30HM MeTaypriiHoro 3aBoay ITAT «3amopixcTaiby

3oHa 2

Jlinstaka

Kontpons
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A, A,
BC1 TaMeTO(ITH JEPHUHKH 3HeOapBJICHHS Ta NOOYPIHHS BCl 12
MOIIKOKEH1 a00 MOBHICTIO JEKUIbKOX JIMCTKOBUX TUIACTUHOK | IEPHUHOK
BIIMEPJI1 BUSIBUIIM Y 5 OCOOMH | HA BEpXiBKax raMeToQiTiB Oynu 6e3

BUSIBIJIM Y 5 0COOMH VIITKO’KEHb

BIIMUPAHHS OUTBIIE HIXK JEPHUHKHU TTPaAKTUYHO O€3
MOJIOBUHU TaMeTO(ITIB YIIKOJKEHb BUSIBUIIN Y 6 0COOMH
JIEPHUHKHU BUSIBIWJIM Y 5 0COOMH
BIJIMHpAHHS MEHIIIC HIXK BIJIMUPAHHS MCHIIIEC HIXK
MOJIOBUHU TaMeTO(DITIB MOJIOBUHU TaMeTO(DITIB AEPHUHKHU
JICPHUHKY BUSIBIJIA Y 2 0cOOWH | BUSIBUIW Y 1 ocoOMHU

Tabmuus 14 — Mopdosoriudai 3MiHM TpaHCIUIAHTAHTIB MOXy Leptodictium
riparium CaHITapHO-3aXMCHOI 30HU MeTanypriiHoro 3asoay I1AT «3anopixkcTaby
30Ha 2
Jinstaka KonTponb
A A,
BC1 raMeTO(ITH IEPHUHKH 3HeOapBiIeHHs Ta NOOypiHHSA | BCl 12
MOIIKOKEH1 00 MOBHICTIO JEKUTBKOX JIMCTKOBUX JIEPHUHOK Oyiu
BiIMEPJI1 BUSBUWIN Y 2 0COOWH MJJACTUHOK Ha BEPXiBKax oe3
ramMeTodiTiB BUSBUIU Y 2 YIIKO/HDKCHB
0COOUH
BiIMUpaHHS OLIbIIIE HIXK JEPHUHKU MTPAKTUIHO Oe3
MOJIOBMHU TaMeTO(DITIB ACPHUHKYU | YIIKOKCHb BUSBHIN y 2
BUSIBUJIN Y 2 0COOMH 0CcOOUuH
BIJIMUpPAHHSI MEHIIIE HIXK BIJIMUPAHHSI MEHIIIE HIXK
MOJIOBUHU TaMeTO(DITIB AEPHUHKH | MOJOBUHU raMeTo(ITIB
BUSIBIUIH Y 5 0COOMH TEPHUHKU BUSBWIH Y 6
0COOMHU
3HEOapBIICHHS Ta MOOYPIHHS BCl raMeTo(iTH ACPHUHKH
NEKIJIBKOX JIMCTKOBUX INIACTUHOK | MOIIKOIKEH1 a00 ITOBHICTIO
Ha BepXiBKax raMeTodiTiB BiJIMEpJI1 BUSIBUIIU Y 2
BHSIBUIN Yy 1 0cOOMHU 0COOMH
JNEPHUHKU MIPAKTUYHO Oe3
YIIKOKEHb BUSIBUJIN Y 2 0COOMH

Tabmuus 15 — Mopdosoriuai 3MiHM TpaHCIUIAHTAHTIB MOXYy Leptodictium
riparium B l{eHTpanpsHOMY IapKy KYJABTYpH Ta BignounHKY «JlyooBuii I"aii»
3ona 1
Jlinstaka KonTponb
A A,
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3He0apBICHHS Ta MOOYPIHHSA
JEKITBKOX JTUCTKOBUX
TUTACTUHOK Ha BEpXiBKaxX
rameTo(]iTiB BUABWIH Y 2
0COOUH

3He0apBICHHS Ta MOOYPIHHSA
JEKITBKOX JTUCTKOBUX
TUTACTUHOK Ha BepXiBKax
rameTo()iTiB BUABWIH Y 5
0COOUH

JEPHUHKHU MTPAKTUYHO Oe3
YIIIKO/)KCHb BUSIBIIIN y 9
0COOMH

JEPHUHKHU TPAKTUYHO 0e3
YIIKO/KEHb BUSIBIIIN y 3
0COOMH

BIIMUpPAaHHS MEHIIIEC HIXK
MOJIOBUHU TaMeTO(PITIB
JNEPHUHKHU BUSBUIN y 1
0COOMHU

BIIMHpPAaHHS MEHIIIE HIXK
MOJIOBUHU TaMeTO(ITIB
JIEPHUHKHU BUSBUIN y 4
ocoOuH

BCi 12 mepHUHOK
Oynu 6e3 YIIKOIKCHb

Tabmuus 16 — Mopdosoriudi 3MiHA TpaHCIUIAaHTaHTIB Moxy Orthotrichum

pumilum B l]leHTpabHOMY apKy KYJBTYPHU Ta BIAOYMHKY «JlyOooBwmii I"ai»

3oHa |
Jinsaka KonTponb
A, A,
3HeOapBJIEHHS Ta 3HeOapBJIEHHS Ta NOOYPIHHSA BCl 12
noOypIHHS EKIIBKOX JEKUTbKOX JTMCTKOBHX TJIACTUHOK Ha | IEPHUHOK
JIMCTKOBUX IIJIACTUHOK HA BepxiBKax raMeTo]iTiB BUSBWIN Y 6 | Oynu Oe3
BEpXiBKax raMeToQiTiB 0COOUH YIIKOJIKEHD

BUSIBUJIN Y 5 0COOWH

JEPHUHKYU TTPAKTUYHO 0e3
YIIIKOJKCHb BUSIBIIIN Y 7
0COOMH

JEPHUHKHU MTPAKTUIHO Oe3
YIIIKO/KCHb BHSIBIUIA y 2 OCOOUH

BIIMUPAHHS MEHIIE HIK MOJOBUHU
rameTo(iTiB JEPHUHKHU BUSBWIN Y 2
0COOMH

BC1 raMeTo(ITH I€PHUHKH
[IOIIIKO/KEHT 200 ITOBHICTIO
BiAMepJIi BUSBIUIM Y 1 0cOOMHHN

BiiMUpaHHs OiIbIe HIXK 50%
raMmeTodiTiB BUSIBUIN y 1 0cOOMHU

Tabmuuss 17 — Mopdosnoriudi 3MIHA TpaHCIUIAHTaHTIB Moxy Orthotrichum

pumilum caHITapHO-3aXMCHOI 30HN MeTanypriitnoro 3aBoay IIAT «3amopikcTanby

3oHa 2
JlinsHka KonTponb
A, A,
BC1 TaMeTO(ITH JEPHUHKH BC1 TaMeTO(ITH IePHUHKU BCi 12
MOIIKOKEH1 00 MOBHICTIO MOIIKOJIKEH1 200 TMOBHICTIO JNEPHUHOK

BiAMepal BUSBUIN Y 1 ocoOuHmn

BIJIMEPJI1 BUSIBIIIN Y 4 0COOHH
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BIIMHpPAHHS OLIbIIE HIXK
MOJIOBUHU TaMeTO(DITIB
JICPHUHKHW BUSIBIJIM V 1 0cOOMHU

BiIMUPaHHS OLIbIIE HIXK
MOJIOBUHU TaMeTO(DITIB
JIEPHUHKHN BUSIBWJIM V 5 0COOMH

BIIMUpPAHHSI MEHILIE HIXK
NOJIOBUHU TaMeTO(]ITIB
JIEPHUHKHU BUSIBIUIN YV 5 0COOMH

BIJIMUPaHHS MEHIIIE HIXK
MOJIOBUHU TaMeTO(PITIB
JIEPHUHKHU BUSIBIUIN Y 3 0COOMH

3HEOapBIICHHS Ta MOOYPIHHS
JCKITHKOX JTUCTKOBUX
TUTACTHHOK Ha BEpXiBKaxX
rameTo(iTiB BUSBWIH Y 3
0COOMH

JNEPHUHKU IPAKTUYHO O€3
YIIKO/)KEHb BUSBIIIN y 2
0COOMH

Oynu 6e3
YIIKOIKEHb

KoHTpo/IbHI NUTAHHSA:

1. Illo Mu po3yMi€EMO ITi/T MOHSTTIM «SIKICTh aTMOC(EPHOTO MOBITPS»?

2. [laiiTe HaykOBE BU3HAYCHHS TEPMIHY «O101HIUKAIIIS.

3. Po3kpuiite cyTh METOMIB O101HIUKAIIIT, IX TIEpeBaru Ta HEAOJIKH.

4. TlosicHITH, y YOMY TOJSTAIOTh TMEPEeBaru MOXOIMOMIOHUX, SIK O101HIUKATOPIB
SIKOCTI aTMOC(HEPHOTO MOBITPSL.

5. IlosicHITh, Y YOMY TOJISATA€ CyTh METOAY Opi0iHAMKAIII].

6. [1osCHITB, Yy YOMY NOJISATA€ MPUHLIUIT OOPOOKM EKCIIEPUMEHTAIBHUX JIaHUX.

Po3mia 2
BOJIHE CEPEJTOBHUUIE MICBKUX EKOCUCTEM

JIABOPATOPHA POBOTA Ne 5

Tema: Bonne cepenoBuiie Micra.
Meta: 03HaOMUTHCS 13 CKJIAJIOM 3a0pYIHIOIOUNX PEYOBHH, 0 MOTPAIUIIIOTH 13

MOBEPXHEBUM CTOKOM MICT 3amopi3bkoi 00JIaCTi 0 MOBEPXHEBHUX BOJHUX 00’ €KTIB
pETioHy.

OOnagHaHHA Ta MaTepianu: TaONHUIl 13 TaHUMU LIOJ0 CKJIATy 3a0pYyIHIOIOUUX

PEUYOBHH Ta IX KOHLEHTpALiil, AKI MICTATbCA B IOBEPXHEBOMY CTOIl MICHKHX
TEPUTOPIH, NIAPYYHUKH, TOCIOHUKH, KOHCIIEKTH JIEKII1H, KaJIbKYJISATOP.

I[11aH BUBYEHHA TEMH

1) BoxHi 00°€kTH MicTa Ta X BUKOPUCTAHHS.

2) T'os10BH1 BOJIOKOPHUCTYBA4l B MICTI.

3) 3abpyaHeHHs BOJHOTO CepeIOBUIIa YPOOESKOCHUCTEM.
4) TloBepXHEBUH CTIK Ta HOTO XapaKTEPUCTHKA.

5) Cxiaz CTIYHUX BOJ MICBKHX TEPHUTOPII.


http://onlinecorrector.com.ua/%D1%97%D1%85-%D1%96-%D1%97%D1%85%D0%BD%D1%96%D0%B9
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IInTanHs 10 CaMONMIATOTOBKM:

1. Ixepena 3a0pyaHeHHsI BOMHUX 00’ €KTIB MiCTa.

2. Mani piuku ypOaHi30BaHUX TEPUTOPIM.

3. UMHHUKY SKOCTI Ta €KOJIOTIYHOTO CTaHy BOJHHUX 00’ €KTIB.

4. IlinzemHi Bonu Ha ypOaHi30BaHUX TEPUTOPISIX.

5. ExonoriyHa XxapakTepucTUKa BOIHUX 00’ €KTIB MICBKUX TEPUTOPIi.

Teopernuni BizomocTi

Bona — 1me oauH 13 IpUPOAHUX pecypciB, 0€3 SKOro HEMOXIIUBE >KUTTS 1
JUSITBHICTD JTIOAMHU. MIChKI MOCEJIEHHS 37aBHa BUHUKAIM O Oeperax pidok 1 o3ep,
Kl CIY>KUJM JKEPEJIOM BOJOMNOCTaYaHHS, a 4YacTo 1 3pYYHUM TPAHCIOPTHUM
nusixoM. HaliOinpiie 3Ha4eHHS B JKUTTI Ta TOCHOAAPCHKIM ISTIBHOCTI JIFOIUHU
MalwTh IOBEepXHEBl Boau. BogHi 00’€KTM B MeXax MICBKOI TepuTopii €
MICTOyTBOPIOIOYMM UYWHHUKOM. Y3JI0OBK HHX 1 HABKOJIO (DOPMYIOTHCS IKHUTIIOBI
KBapTanau, OymayeThCs OpI€HTAIls BYJIHUIh 1 MpOi3aiB. MIiChbKi BOJONMHU 1 BOJOTOKU
MalOTh €CTETHYHE 3HAYEHHS 1 BUKOPUCTOBYIOThCS sl pekpearii. Ha cymHommaBHux
piukax 1 KaHajax, B NPUMOPCHKHX MICTaX pPO3TAMIOBYIOThCS TOPTH. 3aBISKH
KOM(OPTHOMY MIKpPOKJIIMaTy 1 NpuUBAOIMBIA €CTETULl MIChKI HaOEepekHl €
HAUIPECTHKHIIINM PAaiOHOM PO3CENIEHHS, YAIO0JIEHUM MICIIEM MPOTYJISTHOK TOPOJISH.
I3 3poctanHHsiM OJaroycTpor MICT BOJAOWMM 1 BOJOTOKH, PO3TAIIOBaHI B MICHKIH
MeXi, HalyBalOThb BCE€ OUIBII  BaXIMWBOTO  apXITEKTYPHO-TUIAHYBAJIHHOTO,
peKpearifHoro 1 eCTETUYHOrO 3HAYCHHS.

Jlo BogHMX O0O0’€KTIB, HI0 PO3TAlllOBaHI y Mexax ypOaHI30BaHOI TEPUTOPIi,
HaJeXaTh BOJAOTOKH, BOJOMMH 1 MiJi3eMHI BoAU. BOIOTOKH MiApO3AUISAIOTE HA PIUKH,
CTPYMKH, KaHald. PIUKuM — 11 BOJHI IMOTOKH, IO TE€UyTh IMOCTIMHO a00 OiIbIIY
YaCTHUHY POKY IO MOBEPXHI CYIl B PO3POOJICHUX HUMHU JIOJIMHAX, K1 JKUBJISATHCA
CTOKOM aTMOC(epHHX omaiiB 31 CBOr0 BOI0300py. 3aJICKHO BiJl TUIOIII BOA0301pHOTO
OaceiiHy piuku TOLIIAIOTL Ha Mawi (1o 2 Thc. kM%), cepenni (2—50 tuc. kM%) i Benuki
(monaz 50 tuc. km?). CTpiMKHii pO3BUTOK iHPPACTPYKTYPH MiCT IPU3BOIUTH [0 TOTO,
10 pycia 6araTb0X MaJHuX PivyOK, IO MPOTIKAIOTh MO TEPUTOPIi MicTa, CIPAMIISIOTH 1
NEPEBOJATH Yy MiI3€MHI, € BOHHU T€UYTh 1O KOJIEKTOpax.

3a GpyHKIIOHAIBHUM MPU3HAYEHHSIM MIChKI BOJH1 00’ €KTH MOJLISIOTH Ha!

® TIPUPO/IHI;

® TIPUPOIHO-PEKpeaIliiiHi;

® pekpearliiiti s KylaHHS;

® JICKOpPaTHBHI;

® TEXHIYHI (CTaBKU-PETYISATOPH, BIACTIHHUKH).

[TpuHame)XHICTh 70 TOro ado iH. BUy BUKOPHCTAHHS BOJAOWMH BHU3HAYAETHCA ii
MICHICTIOIOKCHHSIM Y MICTI  (IPUPOAHI  KOMIUICKCH, CeJiTeOHa TEepuTOopis),
MOXO/KEHHSIM (TIPUPOJIHI, MITY4YHI), CTYIIEHEM MPOTOYHOCTI, BOAOOOMIHOM, SIKICHUM
ckianom. [lpu GaratopyHKIIOHATLHOMY BUKOPUCTAHHI BU3HAYAETHCS TOJIOBHUIN BUJL
BOJIOKOPUCTYBAHHS, BIAMOBITHO JO SIKOTO JO BOJOWMH MPEa SBISIOTHCS BUMOTH
I0Z0 SKICHOTO CKJIaly BOIH.

Bona Han3BuyalHO HMIMPOKO BUKOPUCTOBYETHCS JIOAMHOK. BOHaA € mpomykTrom
0e3MocepeIHbOr0  CHOXKUBAHHA W Yy BEJIUKIM KUIBKOCTI BUTPAya€eThCsi Ha



40

rOCIOIAPCHKO-MIOOYTOBl 1 CaHITApHO-TITi€HIYHI TOTpeOu. Sk HOci Temja Bona
BUKOPHUCTOBYETBCSI  JiJIsi  OOITpIBaHHS  JKUTIOBUX  MPUMINIEHb, BUPOOHUYHX,
HaBYaJIbHUX, aAMIHICTPATUBHUX Ta 1HIIUX Oy/IiBEIIb.

Y  nOpoMHCIOBOMY 1 CUIBCHKOTOCIOAAPCHKOMY  BHUPOOHHMIITBAX  BOAA
BUKOPUCTOBY€ETHCS 7Sl PI3HUX MOTped. BoHa € CKI1ag0BOI0 YaCTUHOIO MPOIYKITii, 110
BUPOOJISIETHCS, POZUMHHUKOM, 3aCO00M OOpPOOKHM Ta TPaHCHOPTYBaHHS CHPOBUHU 1
TOTOBOI MPOJYKIIIi, OXOJIOMKYyBau€M HarpiTUX arperariB 1 MexaHi3miB. Baxiuse
3HAYEHHS! Ma€ BOJA B TEXHOJIOTT BUPOOHMIITBA €JIEKTPOEHEPTIi 1 y (PYHKI[IOHYBaHHI
BOJIHOTO TpaHcnopTy. He MeHI BakiuBe ii 3HaY€HHs JUIsl BIJMIOYUHKY, TypU3MY,
CIIOPTY 1 JIIKyBaHHS HACEJICHHS.

Po3sramoBani B MichKiii MEXi BOJOTOKH 1 BOAOMMH BUKOPHUCTOBYIOTh TOJIOBHUM
YUHOM JUIS peKpeanii — KylaHHs, BIAMOYMHKY Ha Oepes3i, KaTaHHS Ha YOBHAX,
pubanscTBa. MicIis pekpearii, a TAKOXK IMpaBuIIa MOBEIIHKHA Ha BOJII BCTAHOBITIOIOTHCS
MICIIEBOIO aJMIHICTpaIli€r0. SKiCTh BOAWM B palioHI IUISDKIB IOBHHHA BiJIOBIIATH
HOpMaM 1 BUMOTaM KOMYHAJIBHO-TIOOYTOBOTO BOJOKOPHCTYBaHHSA. KOHTpOJb AKOCTI
BOJIM BOMHMUX OO €KTIB, IO BUKOPUCTOBYIOTHCS IS peKpearlii, 31ACHIOE MiCIIeBa
CaHeIiIeMCITyK0a.

CynHorutaBH1 BOIHI 00’ €KTH MPU3HAYEHI JJI IPOXOJKEHHS 1 CTOSHKHU B MOPTAX
CYZIEH U 1H. TUIaBy4MX 3ac001B. CrnenianabHl NpaBuiia JJisi KOPUCTYBAHHS MAJIOMIPHUM
MOTOPHHUM (PJIOTOM BCTAHOBIIOIOTHCA MICIEBOIO aaMIHICTpaliet0. Bonn HampasieHi
Ha 3aXMCT 3J0pOB’S BIANOYMBAIOYMX 1 OXOpPOHY BOA BiA 3a0pyaHeHHs. Ha
CYAHOIUIABHUX pIUKaX, 03€pax 1 BOJOCXOBHUIIAX YMOBH IPOXOJKEHHS 1 CTOSHKH
CylA€H, a TaKoX IH. IUIaB3aco0iB, BKJIIOYAIOYM 3aXOIM 10 OXOPOHI BOJ Bij
3a0py/IHEHHS 1 3aCMIYEHHS1, BU3HAYAIOThCS 3aKOHOAABCTBOM.

Ckun CTIYHUX BOJ Y BOAHI OO0’€KTH B MEXKax MICBKOI MeEXi, 3T1JIHO
3aKOHOJABCTBY, 3a0opoHeHmi. CTi4HI BOJAW BIABOASTH Ha 3araJibHOMICBKI OYHCHI
CHOpYIH, CKUJ 3 SKMX B PIUKy pO3TallOBaHUN 3a MeXaMu MicTa. Y pasl CKUIy
CTIYHMX BOJ B MICBbKI PIUYKM CKJIaJl CKHJIHUX BOJ B MICIll BUITYCKY IOBHWHEH
BIIOBIIaTH SIKOCTI BOIH BOJIHUX 00’€KTIB KOMYHJIBHO-TIO0YTOBOTO
BOJIOKOPHUCTYBAHHS.

[loBepxHeBuil CTiK, 1O (QOPMYETHCS HA TEPUTOPIi MICT 1 TPOMHUCIOBUX
MalJaH4YMKIB, € CYTTEBUM JKEPEIOM 3a0pyIHEHHS 1 3aCMIYEHHS NOBEPXHEBHX
BOJIHUX 00’€KTiB. B MICBKMX yMOBax BiH MOX€ MPHU3BECTH 0 3aTOIJICHHS HU3MH,
MiBaIbHUX MPUMIIIEHb 1 BYJIWIb Ta TMOPYIICHHS pyXy IO HUX, BHUKIHUKATH
3MEHILIEHHS HEeCy4oi 3[aTHOCTI IPYHTIB, aKTHUBI3yBaTH HeOE3MeuHl TIeoJOor1yH1
IPOLIECH Ha MICBKUX TEPUTOPISIX.

[ToBepxHEBUIl CTIK BKJIIOYAE JIONIOBI, CHITOBI (Tasi), MOJMBHI Ta MUMHI CTIYHI
Bosid. OCHOBHUMHU JIXKepellaMy 3a0pyIHEHHS TTOBEPXHEBOI'0 CTOKY Ha ypOaH130BaHHUX
TEPUTOPISX €:

® CMITTs, 3MUTE 3 TIOBEPXHI MOKPUTTIB;

® MPOIYKTH €pO3il IPYHTOBUX MOBEPXOHb;

® TIPOAYKTH PyWHYBaHHS IOPOKHIX MOKPUTTIB;

® BUKHIAM pPEUOBMH B arMochepy TMPOMUCIOBUMH ITiANPUEMCTBAMH,
aBTOTPAHCIIOPTOM, TETIOBUMH €JIEKTPOCTAHIISIMH, KOTEIbHIMH;
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® BTpaTH CUIKHX 1 PIAKUX MPOAYKTIB, CHPOBHUHHU, HamiB()aOpuKaTiB Hpu
HABaHTAKEHHI 1 PO3BAaHTAXKECHHI;

e HapTONPOAYKTHU, MPOJIUTI HA TIOBEPXHI MOKPUTTIB (HadT0Oa3M, aepoIpoMH,
MUTTS AaBTOMOOUTIB y HEMPU3HAYEHUX ISl [TLOTO MICIISIX);

® MaliaH4YMKu /I 30upaHHs MOOyTOBOTO CMITTSI.

HaiiBumuii piBeHb 3a0pyqHEHHS TOBEPXHEBOTO CTOKY CIIOCTEpIraeTbes 3
TEPUTOPI KPYMHUX TOPTOBHX IIEHTPIB, aBTOMATICTpaJie 3 TPAHCIOPTHHUX
[1JIPUEMCTB, HEBIOPSAIKOBAaHUX Oy/1BEJIbHUX MalJaHYMKIB.

@opMyBaHHSI TOBEPXHEBOIO CTOKY BIJIOYBAa€ThCA IIIJ BIUIMBOM KOMIUIEKCY
npUpoaHUX (aTMOC(hEepH1 Onaau, BUApOBYBaHHS, IHPUIbTpaLis, 3aTPUMAaHHS BOJIOTH
POCIIMHAMM) 1 aHTPOIMOTEHHUX (BUKOPUCTAHHS BOJO30IPHOI TEPUTOPIi, yIallITyBaHHS
MITYYHUX TOKPUTTIB 1 TEXHOJOTIS iX MUTTS, Oprasizamis BOII0361pHI/IX po0ir)
yuHHUKIB. CnenndiuyHi  0coONMMBOCTI  MOBEPXHEBOTO  CTOKY, IOB’S3aHI 3
€M30/IMYHICTIO HOT0 HAJIXOMKEHHS, PI3KUMH 3MIHAMHM BUTPATH 1 PI1BHS 3a0pyTHEHHS,
MIHJIUBICTIO CKJaAy 3a0pydHIOIOUUX PEYOBHH, 3HAYHO YTPYAHIOIOTH KOHTPOJb 1
peraMeHTaIio Horo HaJaXo/HKEHHS B MIChbKI CUCTEMHU BOJOBIABEICHHS ab0 y BOJHI
00’ €KTH.

[ToBepxHeBuil cTik OyBae OpraHi30BaHMM 1 HeopraHizoBaHuM. OpraHi3oBaHHIA
MIOBEPXHEBHM CTIK 30Mpa€EThCS 3 BOMO301pHOI TEPHUTOPIT 32 JOTIOMOTOIO CHEIiaTbHUX
JOTKIB 1 KaHAMIB 1 HAAXOAUTh Y MEPEXKy KaHaizamii abo Oe3mocepeHbo y BOAHUN
00’€KT yepe3 BHUITYCKH 3JIMBOBUX BOJ. HeopraHi3oBaHMiII MOBEPXHEBHIl CTIK CTIKAE Yy
BOJIHUI 00’ €KT 1O penbedy MICIEBOCTI.

KonTposb ckiiazy moBepXHEBOTO CTOKY 3A1MCHIOIOTH IUISIXOM aHalli3y Mpoo, Kl
B1IOMpalOTh 3 JOIIOBOI Mepexi. [[s mouoBux BoJ iHTEpBaAI Mk BiAOOpPOM Mpobd Ha
noyarky jaoiry nopiBHioe 5—10 xB., a B nogansiuit nepiog 20—30 xpunuH. Jadi mpo
CKJIaJ] JOILIOBUX BOJI OJEPKYIOTh 3a pe3yJbTaTaMH aHalli3y YCEepeaHEHOi 3a mepioj
nomry mpobu. [Ipobu BimOuparoTh yepe3 piBHI MPOMIKKHU 4acy, a 00’eMu mpoo, 110
MOCJIITOBHO B1IOUPAIOTHCS, € MPOMOPIIIHHUMH BUTPATI TOIIOBUX BOJ. {151 CHIroBUX
BOJI 1poOU BiAOUPAIOTh y JHI CHIrOTaHEHHA MK 12 1 14 roguHamu 3 1HTEPBAJIOM Y
30 XBUJIUH.

O1iHKy BHMHOCY PEYOBHH 3 IIOBEPXHEBHUM CTOKOM IPOBOASTH Ha OCHOBI
OpPIEHTOBHUX JAaHUX PO HOTO CKIaJ 1 KUTBKICTh. [|Jisi opraHi3oBaHOTO TOBEPXHEBOTO
CTOKY BHKOPHCTOBYIOTH JaHI BUMIPIOBaHb BUTPAaTH CKHUIHUX BOJA 1 pe3yabTaTH
aHanizy npo0. Jlis HEOpraHi3oBaHOINO IOBEPXHEBOIO CTOKY, a TaKOX Ipu
HEMOKJIMBOCTI OpPraHi3yBaTh HEOOX1/IHI BUMIPIOBaHHS, BUTPATY MTOBEPXHEBOIO CTOKY
BU3HAYAIOTh PO3PaXyHKOBUM MUIIXOM, a KOHIIGHTpAIlii PEUYOBHH Yy HBOMY —
OpUIIMAIOTh Ha M1JICTaB1 y3arajJbHEHOI KUIbKICHOT XapaKTePUCTUKU KOKHOT CKIIa0BOi
MOBEPXHEBOI'O CTOKY 3 MICBKUX TEPUTOPIH, K1 HaBeAeH1 B Tabmuui 18.

Tabmuna 18 — Y3araiapHeHi JaHi PO CKJIaJ] MOBEPXHEBOTO CTOKY 3 TEPUTOPIl
MiCTa

KoHIeHTpalis 1esKUX PEYOBHH Y CTIYHUX BOJAX, I/M>

Ilokxa3zaukn - . -
JIOIIIOB1 BOIH CHITOB1 BOIH IIOJINBHI BOAU
3aBHCI1 PEUOBHHU 1000—2000 2000—4000 3000—5000
MiHepanbHHI CKJIaJT 300 — —
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XCK 400—600 750—1500 —
BCKj 50—-100 100—300 200 (bCK,,)
Hadronpoaykru 10—15 30—40 —

JIJIs TIOBEpXHEBOTO CTOKY XapaKTepHa eMi30JUYHICTh HOTr0 HaIXOMKEHHS,
MIHJIUBICTb BUTpaTd 1 piBHA 3a0pynHeHHsa. Cepen 3a0pynHIOBadiB IEpPEBaXarOTh
3aBUCII1 PEYOBHHH.

BwmicT 3aBuUCTUX pPEUOBUH y TOBEPXHEBOMY CTOKY 3alleKUTh BiJI CTaHy 1
Xapaktepy Micbkoi Teputopii (tabm. 19). HaiiGinpmmii piBeHb 3a0pyaHEHHS
CIIOCTEPIraeThCsd Ha OyAIBETbHUX MalJIJaHYMKax Ta HA TEPUTOPIAX TOPTIBEIBHHUX
IICHTPIB.

Ckinan TOBEpXHEBOIO CTOKY 3 TEpPUTOPli MPOMHUCIOBUX MIANPUEMCTB
BU3HAYAETHCS XapAKTEPOM OCHOBHUX TEXHOJOTIYHUX IMPOLECIB, TEXHIYHUM DPIBHEM
TEXHOJIOT1i BUPOOHUIITBA, €()EKTHUBHICTIO POOOTH CHCTEM MUJIO- 1 Fa30yJOBIIOBAHHS,
OpraHizaili€ro CKJaJyBaHHS 1 TPAHCIOPTYBAaHHS CHUPOBUHU 1 BIAXOJIB BUPOOHUIITBA,
CaHITapHUM CTAHOM TEPHUTOPII.

Tabmuiss 19 — BmicT 3aBUCIMX PEUOBUH y MOBEPXHEBOMY CTOKY 3 TEPUTOPIi
MiCTa B 3aJIGKHOCTI BIJ TUITY MICBKOI TEpUTOPIT

L BMiCT 3aBHCIINX PEYOBHH, I/M>
Tun MiChKOi TepUTOPIi N : VS
JIOIIOBUU CTIK CHITOBHUM CTIK
CyyacHa »)HuTJI0Ba 3a0y/10Ba 1400—1500 2500
HemocTatHp0 yIIOPSIHKEH] TEPUTODIT 3
A YHOPADHCII TEPUTOP 1800—2500 2000
IIepeBaXXKCHHSIM caIOHOT 3a0y10BH
SHTpaJIbHI paloOHU MicTa, 1110 YIIOPSIKOBaHI,
Henrpanbni p T4, IO yNOpAZ 1700-2200 3000
3 IHTCHCHBHUM JOPOXKHIM PYyXOM
JKutnoa 3a0ynoBa 3 BACOKUM PiBHEM BIJICYTHICTb
0J1aroyCTpOIO 1 PETYJISIPHOTO MEXaH130BaHOTO 300—-1000 yepes BUBI3
pHOUpaHHS JOPOXKHIX TOKPUTTIB CHIT'Y
Paiionu, 1110 BKJIFOYAOTH IPOMHUCIIOBI
; > IO BK- > 1P 1700-2500 4000
IIIIPUEMCTBA 1 )KUTIOBI KBapTaJIHd
ByniBensH1 MaliJaHUMKH, )KUTIOBI palOHU Ha
YHIBEIIbE Alar THIOBL D 4000—6000 _
TEPUTOPIl CXUIIBHOI JI0 epo3ii

3aBaaHHs 10 BUKOHAHHSA J1a00PaTOPHOI podoTH
3aBnanna 1. BuzHauuTu KUIBKICTh PEUOBHH, 10 MOTPAILISIIOTH 10 BOJHOIO
00’€KTy 3 MOBEPXHEBUM CTOKOM JJIs JESIKUX MICT 3amopi3bKoi 00J1acTi BUXOASYH 13
nmanux taommi 20.

Tabmuus 20 — CepenHi MOKa3HUKHU CKJIaay MOBEPXHEBOTO CTOKY 3 TEPUTOPIi
ypOoekocuctemMm
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Konnentpaiist neakux pedoBuH

IInoma, . 3
Micto Bou (1uc y CTIYHUX BOJAX, I'/M
n 3apuciai | Minepa- | Hadro-mip
kM) PEUYOBHHHM | Jmi3ais OJIYKTHU XCK | BCKs
JOLIOBI 2000 300 15 600 | 100
Sanopiois CHITOBI 0236 4000 350 40 1500 [ 300
“Oﬂi“BH 5000 350 10 300 | 150
JIOLIIOBI 1500 250 15 500 | 80
Bepucsc  |-HTOB | e 2500 200 25 1200 | 120
“Oﬂi“BH 3500 240 10 250 | 100
JOLIIOBI 1100 250 15 450 | 90
Menironoms |—SHOBE | o 0 2100 230 30 1000 | 110
“Oﬂi“BH 3100 245 15 300 | 100
JOLIIOBI 900 200 5 400 | 50
o cairoi | 02 1800 160 20 750 | 100
“Oﬂi“BH 2500 180 3 200 | 80

BuxigHi nani 1191 aHaJsizy

st Toro mo0 BU3HAYUTH KUTBKICTh PEYOBHUH, IO MOTPAIUISIOTH 0 BOJHOIO
00’€KTy 3 TOBEPXHEBUM CTOKOM HEOOX1AHO 3HATU MOTO CKJIaJ Ta BUTPATH.
1. O6’em momuoBUX a00 CHITOBHUX BOJ 3a PIK PO3PaxOBYETHCS 3a (HOPMYIIOLO:

W =10 x z x F x H, M*/pik,

(26)

e z — KoedIli€HT CTOKY JOIIOBUX a00 CHITOBUX BOJ, SIKHUA MOXe OyTH y
mexax 0,3—0,4 ta 0,5—0,7 BIAIOBIIHO;
F — mutomma Bogo36ipHOi TepuTopii, ra;

H — map onasiB 3a 1ocaipKeHU epio y MM.

2. O06’eM MOJUBHUX CTIYHUX BOJI BU3HAYAETHCA 32 (HOPMYIIOIO:

W =10 xm x k x F,, x z, M’/piK,

JIe M — BUTPATH BOAY HA MUMKY OJWHUIII TLUIONII, JI/M?;

k — KiIbKICTh MUHOK 3a PIK;

F,, — utoma oOpo0oBaIbHUX MOKPUTTIB, Ta;
Z — KOe(IIIEHT CTOKY MOJUBHUX CTIYHHUX BO/I.

27)

3HaueHHs1 BCiX mapametpiB Gopmynu (27) BU3HAYAIOTh BPAaXOBYIOUM HACTYITHI

HOPMATHBHU:

1) Ha muiiky 1 M? TTomTi BUTpayaeThes Big 1,2 1o 1,5 mitpiB Boau;




44

2) KIIBKICTh MUMOK JJIs1 YMOB MicTa ckiraiae Big 50 go 150 y pik;
3) moma oO6poOIroBaTbHUX TOKPUTTIB ckiagae 20% Bif yciei TepuTopii MicTa;
4) xoe(dIIeHT CTOKY MOIUBHUX BOJ H0piBHIOE 0,6.

KoHTpoJibHI nMTaHHA:

1. IlosicHITh, SKMMH BOJHUMH OO’ €KTaMU MPEACTABICHE BOJHE CEPEIOBUIIE
MICTA.

2. IlosicHITh, siKe 3HAYEHHSI Ma€ BoJa AJid ypOaHI30BaHUX CHUCTEM.

3. [1osiCHITh, IKUM YMHOM YTBOPIOIOTHCSI aTMOC(EPHI CTIYHI BOJIH.

4. TTosICHITB, 3 KOIO METOI0 BUBYAIOTh CKJIAJ CTIYHUX BO/I.

5. I1osICHITB, 3 SIKOIO METOI0 OPraHi3OBYIOTh BIJBEJCHHS IIOBEPXHEBOIO CTOKY 3
TEpUTOPIi MicTa.

6. IloscHITh, $KI 3ax0IM BHMKOPHUCTOBYIOTh JUIsI OXOPOHH IIOBEPXHEBHX 1
H13€MHUX BOJI.

JIABOPATOPHA POBOTA Ne 6

Tema: 30Hu caHITApPHOI OXOPOHHU JIPKEPEN BOJOMOCTAYaHHS.

MeTta: OIIHUTH €KOJIOTIYHUN cTaH KaxoBCHKOTO BOJOCXOBHINA JIO SIKOTO
MOTPAIUISIFOTH CTIYHI BOJY MIPOMUCIIOBUX MICT 3aOpi3bKOTO PETi10HY.

Oo6sagHaHHs Ta MaTepiaju: TaOIUIl 13 JAHUMH MO0 JCIKUX HEOE3MEeUHHUX
PEYOBHH, 110 CKHAAIOThC 10 KaxoBCHKOro BOIOCXOBHIINA, MiAPYYHUKH, TOCIOHUKH,
KOHCTIEKTH JIEKI[IH, KaJbKYJsATOP.

Ils1aH BUBYEHHS TeMH

1) 3aranbHa XapaKTepUCTHUKA 30H CAHITAPHOI OXOPOHH.

2) CaniTapHa 0XOpOHa BIIKPUTUX JKEPEN MUTHOTO BOJIOTIOCTaYaHHS.
3) CanitapHa 0XOpOHA MiA3eMHUX JKEPET MTUTHOTO BOJOIIOCTaYaHHS.
4) CaniTapHa OXOpOHA MICHKHX JKEpell.

IIuTaHHs 10 CAMONIATOTOBKM:

1. SIxicTh BOAM, TOKA3HUKH 11 SIKOCTI.

2. 3a0pyaHeHHs MI36MHUX BOJ MICBKUX TEPUTOPIil.

3. 3a0pyaHEeHHS! TOBEPXHEBUX BOJI MICHKUX TEPUTOPIH.

4. YUHHMKY SKOCT1 Ta €KOJIOTTYHOTO CTaHy BOJHUX 00’ €KTIB.

5. BruB Micbkoi 3a0yioBM Ha CTPYKTYpy BOA030ipHOI ILIONII B MpOIECi
OCBOEHHS TEPUTOPI].

TeopeTnuni BizomocTi

Jl>xepena MUTHOTO BOAONOCTaYaHHS BUKOPUCTOBYIOTH JIMIIE MPU MOXKIUBOCTI
CTBOPEHHS HABKOJIO HUX 30H CAHITAPHOI OXOPOHH.

3ona canimapnoi oxoponu (3CO) — cnewianbHO BHUJAUIEHA TEPUTOPIA, sKa
NOB’si3aHa 3 JDKEPEJIOM BOJONOCTaYaHHA 1 TOJOBHMMM BOAO3a0IpHUMH Ta
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BOJIOMIITOTOBYMMHU CIOPYZaMHU, B MeXaX SIKOI CTBOPIOETHCS OCOOMMBUN PEXUM, 1110
yCcyBae ab0 00OMeXy€e MOXJIMBICTh 3a0pYIHEHHSI 1 TIOTIPIICHHS SKOCTI BOJU B HHOMY
Ta 3a0e31euye 30epeKeHHS T1APOTEXHIYHUX CIIOPY/I.

Canimapna oxopona giOKpumux 0xcepen NUMHO20 6000NOCMAYUAHHA.

30Ha caHITapHOI OXOPOHM JHKEPETT BOJOTIOCTAYaHHS 13 TOBEPXHEBUX BOJOTOKIB i
BOJIOMM BJIAILITOBYETHCA B LIUIAX 3a0€3M€UEHHs HAAIMHOI CaHITapHO-EI1IeMIOIOTTYHO1
oOctaHOBKM. BoOHa ckiagaeTbcs 3 TPHOX MOSICIB: MEPIIOTO — CYBOPOTO PEXKHMY,
JPYTOTO 1 TPETHOTO — PEKUMIB OOMEIKECHHS.

llepwuti nosic OXOIUTIOE TEPUTOPIIO, Ha SKIH PO3TAIIOBAHE CaMe JIKEpeso
BOJIONIOCTAYaHHsA, BOA03a01pHI, BOAOIIIHOMHI i OYUCHI CIOPYAU (TOJIOBHI CHIOPYAH),
a TakoX 3amacHl Ta HamipHi pe3epByapu. Po3Mipu 1bOro Mosicy BCTaHOBIIOIOTHCA
3QJIEKHO B1J] MICIICBUX TOMOTpadivHUX 1 T1APOJOTIYHUX YMOB, ajieé B YCIX BHUITaJIKaxX
1oro Mexi mMaroTh OyTH BHIIE BiJ Bomo3abopy (Bropy 3a Tediero) Ha 200 M, a HUXKYIE
3a Teuieto — He meHmie 100 m, mo Gepery — He Mmenme 100 M Bix ypizy Boau, 10
npoTuiIexkHoro Oepera — He meHme 100 M mo akBaropii, a MpU MIUPHUHI PIYKH MEHIIIE
100 m — Bcs akBaropist 1 50 M Bim ypisy Boau yriub mpoTwiiekHoro Oepera. Jlis
BonoitMu — B paziyci 100 M Bix Bogo3abopy mo akBaTopii 1 6epery.

Ve TepuTOpis MEpUIOro MOACY € TEPUTOPIEID CYBOPOro pexuMmy, ii
CIUIaHOBYIOTh, O3€JICHIOIOTH 1 OTOpo[XKyloTh. Ha akBaropii BCTaHOBIIOIOTH
nonepeKyBasibHl Oyi. B Mexax 1mporo mosicy MoXyTh 3HAXOJUTHUCS TUIbKU OyiBII 1
CIIOPY/IU, TIOB’A3aH1 3 €KCILTyaTaIli€lo BOJOIPOBOY.

Ha Tepuropii 1poro mosicy 3a00pOHSETbCA MPOXKUBAHHA 1 TUMYacoBe
nepeOyBaHHS JIIOJEH, SIKI HE MOB’A3aHl 3 pOOOTOI0 HA TIAPOTEXHIYHUX CHOpYAaxX, a
TaKOXX BeJICHHs OyIiBHUIITBA, III0 HE MA€ BIAHOLIEHHS 0 BOM03a00pY, BOIOOUYUCTKH
Ta BOJOMOAAYl. YCl CHOpyAM B MEXKax TMOsACYy MawTh OyTH 000B’SI3KOBO
KaHaT30BaHUMH. Ha il TepuTopii HE T03BOJSETHCS BUITYCKAaTH CTIYHI BOIHU 1
BUKOPHUCTOBYBATH BOJY JJisi CHOPTUBHO-MAacOBHUX 1 MoOyToBUX I1iieil. [loBepxHeBuii
CTIK BIJIBOJUTBHCS y BOJOTIK HIDKYE 3a TEUi€l0. TepuTOpiss OXOPOHSETHCS, JOCTYII
CTOPOHHIX 0¢i0 3a00pOHEHUH.

Mexi Opyeoco nosicy BCTAHOBIIOIOTBCA 3 YpaxXyBaHHSM HasBHOCTI JDKEpel
3a0pyaHEHHS BOAHOTO 00’€KTa CTIMKMUMH XIMIYHUMH PEYOBHHAMH, TOOTO TEpUTOPIs
nosicy Mae 3abe3reuyBaTH YMCTOTY BOJAW B Micili Boj03a0opy. BepxHs mexa mosicy
BCTAHOBITIOETHCS 3 YpaxXyBaHHSAM CaMOOYHCHOI 3aTHOCTI BOAOTOKY IIPU BUTPATi BOAU
95%-i 3abe3nedeHocTi 1 MpU MPOTIKAHHI BOAM BiJ MEXI MOSACY 10 BOI03a00py
BIpOJOBK 3—5 ni0. HukHA Mexa moscy BCTAaHOBIIOETHCS Ha BIJICTaHI HE MEHIIE
250 m Big BOomo3abopy. BOkOBI MeXi BCTAaHOBIIOIOTHCSA 3aJI€KHO B penbedy: Bij
ypi3y BOAM TPH JIITHHO-OCIHHIA MexeHl Ha 500 M npu piBHUHHOMY penbedi, TIpU
ripcbKoMy penbedi — 0 BEPIIMHU NEPIIOTO CXWIY, MOBEPHEHOMY IO JIKepelna
BOJIONIOCTauaHHsA, ane He Ourpie 750 M mpu monoromy cxuiai 1 1000 M — mpu
KpyTomy. [[7s BomoWiMu Mexi APYroro Mosicy BCTAHOBIIOIOTH B pajlyci HE MEHIIE
TPHOX KM BiJI BO03a00py, a Mo 6epery — Tak camo, 5K 1 JIsl BOJOTOKY.

Y napyromy mosici 3a00pOHSIETBCS BUKOPUCTAHHSA TepUTOpii abo pKepena
BOJIOTIOCTAYaHHs, SIKE MOKE CIIPUYMHHATH SIKICHE a00 KUTbKICHE TIOTIPIICHHS BOIHU. 32
0COOJIMBUM JI03BOJIOM OPTaHiB JIEP:KaBHOTO CAHITAPHOTO HATTISITY MOXKE IMTPOBOIUTHUCH
Oy[lIBHUIITBO, BUPYOYBaHHSI HACA/[KEHb, MPOKJIAJAHHS 3a13HUIb 200 aBTOMOOITEHUX
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JIOpIT, BUKOPHCTAHHS 3€MEIbHUX JUISHOK 1 CTaBKIB IS CUIbCHKOTOCIIOIAPCHKUX
notpe0, MpOoBEJCHHS! CIOPTUBHUX 3aXO1B, KylaHHS.

Y npubepexHii cmy3i 3aBmmpmkd He MeHme 300 M 3a00pOHSETHCS
3aCTOCOBYBATH TECTHIMINA, OPTaHIYHI Ta MiHEpaJbHI N0OpHUBa, a y MPUOCPEIKHIN
cmy3i 3aBumpiiky 100 M Big ypi3y BOAM MPH JITHbO-OCIHHIA MEXEHI1 — BHUITaCaHHs
Xyzoomu.

Mexi mpemboeo nosicy Bropy 1 BHU3 3a T€UI€I0 BCTAHOBIIOIOTHCA TaKl caMmi, SIK 1
JUISL IPYTOTO TOsICY, IO Oepery BOHU CTaHOBIATH 3—5 KM Bij ypi3y BOJIU. Y IOMY
MOsICI OpraHaMy OXOPOHHU 3/IOPOB’Sl MPOBOAUTHCS CIEIiadbHUN 00K 1H(EKIIHHIX
3aXBOPIOBAaHb, SIKI MOXYTh TMOIIUPUTHCS dYepe3 BOJOIMPOBiA, Ta OOOB’SI3KOBE
eMiJIEMIONIOTIYHE OOCTEXKEHHSI KOXKHOTO OKPEMOIo BHUMNAAKYy TaKHX 3aXBOPIOBAHb;
3MIMCHIOIOTBCA W 1HIN 3aXOAM TI0 TIOMEPE/KEHHIO 3a0pyIHEHHS JDKepena
BOJIONIOCTaYaHHS, BPAXOBYIOUH MICIIEBl YMOBH.

Canimapna oxopona niozemMHux 0xycepen NUMHO20 6000NOCHMAUAHHA.

JIist mia3eMHuX JpKepen Takoxk BCTaHOBIOeThes 3CO, sika MOAUISEThCS HA TpU
MOSICH, B KOXKHOMY 3 SIKMX BCTAHOBJIOETHCS OCOOTUBUN PEXKHM.

Ilepwuu nosc — 30Ha CyBOPOrO PEXKUMY — IMPU3HAYECHUW IS 3aXHUCTYy YCTSA
CBEPJIOBUMHU 1 BOAOIPOBIAHUX CHOpPYyA. TepuTopis NEpIIOro Mosicy BCTAHOBIIOETHCS
po3mipoM Onu3bko 0,25 ra HaBKOJIO CBEpAJIOBMHU. Pajiiyc 30HHM CyBOpPOro pexxumy
ckiagae He MeHuie 50 M JUIsl CBEpUIOBHH, IO PO3KPHUBAIOTh HE3aXMILEHI IMiI3€MHI
BOU (IpYHTOBI), 1 HEe MeHIIe 30 M A CBEPAJIOBUH, IO EKCIUIyaTyIOTh 3aXWIIEHI
(apTe3iaHChKi) — MiA3€MHI  BOAW. Y  CHOPUSTIMBHX  TIAPOTEOJIOTIYHHX 1
CaHITapHO-TEXHIYHHUX yMOBax 3a y3TOPKCHHSM 3 OopraHamu
CaHITapHO-eM1IEMIOJIOTTYHOT CITYKOU pajlycl MOXKYTh OyTH 3MEHIICH] yaBidl — 25 M
y pa3i He3axuIeHux 1 15 M y pa3i 3aXuIleHuX BOJIOHOCHUX TOPHU30HTIB.

IIpu excruryaramii iHOUIBTpAIMHUX criopyd (IITy4YHE MMOMOBHEHHS IIJI3EMHUX
Bon) Mexi 3CO BIamToOBYIOTH Ha BijcTaHl He MeHine 50 M B KanTaXHUX CIOPY.
3aKpPUTOTO TUITYy (CBEPIJIOBMHU, MAXTHI Kojozsa3i) 1 He Mmenme 100 m Bix cropyn
BIJIKpUTOTO THITY (KaHau, OaceiHm).

s GeperoBux BoA03a00piB (1H(PUIBTpaLlIHHUX) B 30HY CYBOPOTO PEXKUMY
BKJIFOYAETHCS TEPUTOPISI MK BOI03a00pPOM 1 MOBEPXHEBOK BOJOMMOIO, SKIIO BOHA
Ma€ NPOTSHKHICTH He Outblie 150 m.

JI71st miapyciIoBUX BOA03a00piB 30HA CYBOPOTO PEKUMY BCTAHOBIIIOETHCS TAKOIO
XK, SIK 1 U1 BOA03a00PiB 3 MOBEPXHEBUX BOJOMM.

Teputopiro TepmIOro TMOSICY 30HU CaHITAPHOI OXOPOHU OTOPOIIKYIOTH,
3aXMINAIOTH CMYTOI0 3€J€HHX HacalkeHb (200 NapKaHOM) 1 OXOPOHSIOTh. li
IUTAHYIOTh TAKHUM YHHOM, 11100 BOAM MOBEPXHEBOTO CTOKY BUBOAMIIUCH 3a 1i Mexi. TyT
3a00pOHSAETHCS 3BOAMTH OyAMHKH Ta 1HIN OymiBii, sSIKI HE MalOTh OE3MOCEPEIHHOTO
BIJIHOIIIEHHSI 70 eKCcIuTyaTallli Boj03a0ipHUX 1 BOJOINPOBIIHHMX CIHOPYHA. byab-ska
TSUTBHICT, HE TIOB’SI3aHa 3 BOJOIPOBIAHUM TOCHOJAPCTBOM, B 1i  Mexkax
3a00pOHSETHCS.

pyeuii nosac abo 30Ha OOMEXKEHb OXOILUTIOE TEPUTOPIIO, BUKOPUCTAHHS SKOT
OOMEXY€EThCS 3 METOI YHHKHEHHS HECHPUSTIWBOTO BIUIMBY Ha BOJOHOCHHMA
TOPU30HT, IO EKCIUTYaTyeThCs, 1 3aXUCTy WOTO BiJ MIKpOOHOTO 3a0pyaHeHHs. Mexi
IILOTO TOSICY BU3HAYAIOTHCA PO3PAXyHKOBHM MNUITXOM. [IpyM po3paxyHKy po3mipiB
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napyroro mosicy 3CO BuXiZHUM € dYac, HEOOXIIHWH IS BTpaTH IaTOTEHHUMH
OpraHi3MaMH XUTTE3AATHOCTI, SIKE JJII YMOB I'PYHTOBUX BOj cTaHoBuTh 400 mi0, a
s MibkrutactoBux Bog — 100—200 gi6. Po3mipu apyroro mosicy 3aiekarh TaKoX Bij
BEJIMYHMH BOJOB100PY, MPOHUKHOCTI i aKTUBHOI MIOPUCTOCTI MOPiJ.

3a3Buuail pajgiyc 30HH apyroro mosicy gopiBaroe 250—-300 m. Y pasi, komu
BCTAHOBJIEHUI 3B’SI30K BOJOHOCHOT'O TOPHU30HTY 3 BIAKPUTUMHU BOJHUMHU 00’ €KTAMHU,
YaCTHHA OCTAHHIX TaKOX BKJIFOYAETHCS IO IPYTOTO MOSICY.

Ha Ttepuropii apyroro mosicy oOMexXyeTbcsi Oydb-sika HISUIBHICTB, SIKa MOXE
COPUYMHUTH OakTepiasibHe 3a0pyAHEHHS MIA3€MHHUX BOJI, — B TMEpIIy Yepry
PO3MILIEHHS 3BaJMIL, TyaJeTiB, BUIPIOHUX $IM, OpraHiuHux 1no0puB 1 T. iH. Ha
TEPUTOPIi IPYToro MosAcy MPOBOIAATHCA 3aXOAM JUIsl 3arI00IraHHs 3a0pyIHEHHS BOJU Y
BOJIOHOCHOMY TOPH3OHTI: JIKBIAYIOTh TaMIOHa)XeM a0 BiTHOBIIOIOTH YC1 cTapi
Hefito4l, Ie(peKTHI CBEPJJIOBMHU Ta Ti, IO HEMPaBUIHLHO BHUKOPHCTOBYIOTHCS;
IPOBOATH OJAroyCTpiii HACENEHUX IYHKTIB; HE JTOMYCKAalOTh 3a0pYIHEHHS BOJIHHUX
00’€ekTiB 1 TepuTopii Oyab-IKUMHU 3a0pyaHIOBadamu; OymiBelIbHI POOOTH MOXKYTh
3MIIACHIOBATHCS JIMINE 3 JO3BOJIy OpraHiB caHiTapHOro Harmsamy. Lls teputopis He
OTOPOKYIOTHCSI.

Tpemiti nosic 3CO TakoX € 30HOK0 OOMEKEHb, MPU3HAYCHOIO JJIsl 3ar00IraHHs
XIMIYHOTO 3a0pyAHEHHS MIJ36MHUX BOJl HA YBECh TEPMiH poOOTU BOm03a00py. AKII0
TEPMIH CIElIaJIbHO HE BCTAHOBJICHU, TO MPU PO3paXyHKaX PO3MIPIB TPETHOTO MOSICY
yac nii Bojo3abopy mnpuiiMaeThcs piBHUM 25 pokaM. Ha Tepurtopii mporo moscy
00OMEXKYy€eThCS ISIBHICTD, OB’ s13aHa 13 30€piraHHsM, BUKOPUCTAHHSM 1 BHECEHHSIM B
I'PYHT XIMIYHUX PEUOBHUH, IKI MOXKYTbh MOTIPIIATH SAKICTh MI3€MHHUX BO/I.

Canimapna oxopona micbKux o0xcepeil.

st oxepen, po3TalioBaHUX y MEKax MICBKHX TEPUTOPIM, y SKuX 30epirnacs
MpPUPOJHA SAKICTh BOJHW, IepenadadaroTh CIelialbHI OXOPOHHI 3aXoau: 00JaHaHHS
KanTaXiB 1 OpraHizaiii0 30H CaHITapHOI OXOpOoHU. Taki 30HHM MpU3HAYEHI IS
3armo0iraHds 3a0pyqHEHHS MiA3eMHHUX BOI B MICIl iX BUXOMy. BoHM CcKiIamgaroThCs 3
TPHOX TOSACIB.

OCKITbKU JHKEpENbHI BOAM 32 CTYIEHEM MPUPOAHOI 3aXUIEHOCTI MOXYTh OyTH
IPUPIBHAHI A0 IPYHTOBUX BOJ, TOMY BUAUIAIOTH TaKl MOSICH:

® nepuiutli nosic — 30Ha CYBOPOTO PEKUMY — MTOBUHEH MaTH palyc HE MEHIIE

50 m.
® Opyeuti noiac — 30Ha OOMEXEHb, TMpU3HAYEHA ISl 3aXUCTy Bil
OaKkTepiaIbHOTO 3a0pyaHEHHS, — 1 BU3HAYaIOTh pO3paxyHKoM. Posmipu

MosiCy, 3aJeKHO Big (UIBTpAifHUX BIACTUBOCTEH BOJOHECYUYHX 1
NEPEeKPUBAIOYNX TOPIJ, a TAaKOXK BiJ AeOITY JKepela MOXYTh BapiiOBaTH

B1J1 JIECATKIB JO JIEKITbKOX COTEHb METPIB.
® mpemiil nosc — HAJCKUTh TAKOX JI0 30HU OOMEXKEHb 1 MpU3HAYCHUHN IS
3aXMCTY B XIMIYHOTO 3a0pyAHEHHS, TaK CcaMO BHU3HAYAETHCS
pO3paxyHKOBUM HUIIXOM. Po3mipu #oro 3amexarb BiJl TEpMiHY
eKCIUTyaTalli 1 mpu JOCTaTHbO TPHUBAIOMY TEPMiHI JOCITAIOTh MEX 30HU

’KUBJICHHSI BOJIOHOCHOT'O TOPHU30HTY.

3HauyHEe BUKOPHCTAHHS IIOBEPXHEBUX 1 IMJ3EMHHX BOJ 3yMOBWJIO 3HAYHE
30UTBIIIEHHSI 00’ €MIB CTIYHUX BOJ, SKI CKHUJAIOTHCSA Y BOJOTOKH Ta BOAOWMH. Jljist
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3aro0iraHHs MOTIPIICHHS SKOCT1 BOJIU Y BOJIHHUX 00’ €KTax CTIYHI BOAM, SIKI BMIIIAIOTh
PO3YMHHI 1 HEPO3UYMHHI JOMIIIKHU 1 3a0pyIHEHHS, TIepea CKUIAHHIM OYHIINAIOTH 0
TaKOTO CTYIICHS, OO SKICTh BOJIU Y BOJOMMI, O SKOi BOHM HAIAXOIATh BiAIOBiIajIa
PIBHIO TIEPIIIOTO KJIACY, TOOTO MPHUAATHOIO SIK JDKEPEia MUTHOTO BOJOIIOCTAYaHHS.

Brpydanss MOIuHN y PO3BUTOK MPUPOAHUX KOMITJIEKCIB MOPYIIIHIIO PIBHOBArY,
IO CKJanacs 3a 0arato pokiB. SKIIO y MUHYJIOMY HACEJIEHI IyHKTU «IIPUTHCKAIHCS
JI0 P14OK, a BOJIOAUIBHI MPOCTOPH 3aTUIIATUCS HE3aliMaHUMH, TO B Cy4aCHOMY MICTI
BUHUKJIA TPOTWIEXKHA cHUTyalis. MicTo Maifke NOBHICTIO OCBOLJIO BOJOIUIH,
MEPETBOPUBIIN iX Ha JKUTIOBY 3a0y/I0OBY 1 MPOMUCIIOBI 30HU. B mporieci ocBOeHHS
TEPUTOPIN MiJ MICbKY 3a0yJOBYy KOPIHHMM YHMHOM 3MIHIOETHCS BO030ipHA IO —
BUPYOYIOTbCSI JIICH, 3aCUIAIOThCS MaJli CTPYMKH 1 PIUKH, CIHPSMIISIOTBCS pyclia
CepeaHiX 1 BEIMKUX PIYOK, IO BIOMBAETHCS HA MPUPOIHUX Mpoliecax HopMyBaHHS
PEXKUMY SK TIOBEPXHEBOTO, TaK 1 IMIJI3EMHOTO CTOKY. I3 301BIIIEHHSIM IUIONI TBEPAUX
MOKPUTTIB (IOPOTH, MalilaH, TPOTyapH), IITYYHO YIIUIbHEHUX IPYHTIB Ha TEPUTOPIi
MiCcTa BIOYBA€THCS TMEPEPO3IOIT MOBEPXHEBOTO 1 MIA3EMHOTO CTOKY, J€ YacTKa
MOBEPXHEBOTO CTOKY 3 BOJOHENPOHUKHHUX IOKPUTTIB 3pPOCTAE, a TMiJ3eMHOTO,
BIJIMTOBITHO, 3MEHIIYETHCSA, IO MOXE OyTH MPUYMHOI TIATOIJICHHS MICHKHUX
Teputopiii. [HTeHCHMBHA 3a0ymoBa OeperiB 1 YHCICHHI MOCTH 3BYXKXYIOTh 3aIUIaBy
piYKH, BHACIIIOK YOTO BHCOKA BOAA BUXOAWTH 3 OeperiB. Pi3HHIISI Mi>k TOPU30HTAMH
BOJIM, IO NIJIAMAETLCS 3a MEXaMH MICTa, 1 B MEXKI MICTa MOXKE JOCSTaTH JIBOX
MeTpiB. [lpu 1poMy MOe 30UIBIIYBAaTHCS 1 4YacTOTa ITOBTOPIOBAHHS BEIUKHX
noBeHe# (10 ogHoro pasy Ha 10 pokiB). HemoonuHoki BUNAAKK, KOJIU pycia Pidyok,
0 Tmomnajanyd i 3a0yJoBy, MOBHICTIO a00 4YacTKOBO 3a0upanacs B TJI3EMHI
KoJIeKTopu  (Hampukian, p.Jlubigp Ta 10 mnputoku B M.  Kuesi), iHIn
NEPEropoKyBaINCs JaMOaMy 1 TMEPETBOPIOBAIMCS HA JIAHIKOKOK CTaBKIB, K1 3
94acoM 3aIOBHIOBAJIUCS HAHOCAMU.

3aBaaHHs 10 BAKOHAHHSA J1a00paTOpHOi podoTH

3aBnannsa. [lpoanamizyBatu  caHiTapHuii cTaH Boau  KaxOBCHKOTO
BOJIOCXOBHUINIA 32 TIAPOXIMIYHUMH TIOKa3HUKaMH. 3pOOWTH BHUCHOBOK IIOJ0
MOKJIMBOCTI CKHMJly CTIYHMX BOJA y JaHUl BogHuM o00’exT. Bigomo, mo a0
BOJOCXOBHIIA Y IPOIOBK I00M CKMIAEThCA B cepenHboMy 65187,3 M° 3a0pyaHeHnx
CTIYHUX BOJ. Takox B1IOMO, 110 CEPE/IHI BUTPATU BOAU Y BOAOCXOBHII CKJIAIAIOTh Y
BecHsHUM mnepiox — 1,37 m/c, a B mitHiii mepiom — 0,63 m/c, a xoedimicHT
3MIIIYBaHHSA JIsl BCi1X HEOE3MeUHUX pedoBUH 10piBHIOE 0,8.

Buxinni nani anamaizy
KonTposnb Ta ynpapiiHHS SKICTIO BOAM Y BOAHUX 00’ €KTax mepeadadae pileHHs
HACTYITHHX 3a]1ad.
1. BusnayeHHs HEOOX1THOTO CTYIICHS OUUCTKH (3HE3apaKEHHS) CTIYHUX BOI;
2. BusHaueHHs1 CTymeHs po30aBIIEHHS CTIYHHX BOJ, JJIS TOTO MO0 Yy MYyHKTI
BOJIOKOPUCTYBAHHS JOMIIITKH PO3CIFOBAIHCS 10 O€3MEYHUX KOHIICHTPAIIIH;
3. IIporHo3yBaHHS SIKOCTi BOAU Ha MEBHY MEPCIIEKTUBY.
PiBHSIHHS mepeMillyBaHHS CTIYHUX BOJ 3 OBEPXHEBUMH BOJIHUMH 00’ €KTaMH
Ma€ HAaCTYTTHUN BUTISI:
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qxCotyxQxC=(q+ Q) X Cp, (28)

ne Q — BUTpaTH BOAU y BOJOTOLI M*/C;

( — BUTPATH CTIYHUX BOJ M°/C;

C, — ponoBa KoHLEHTpaLls HEOE3NEYHOI PEUOBUHY y BOAOTOL;

C.; — KOHLIEHTpallsg HeOe3MeYHO1 pEYOBUHM Y CTIYHUX BOAAX;

Y — Koe(iieHT NepeMilllyBaHHS BOAM;

C,s — KOHILIEHTpallisd HEOEe3MeYHOi pEeYOBUHU NEPE]l PO3PAXYHKOBUM ITYHKTOM
BOJIOKOPUCTYBaHHS (B 1 KM BUIIIE 32 TEUI€IO).

JIJisi IporHO3yBaHHSI CaHITAPHOTO CTAaHy BOAM MPHU BCIX 3aJaHUX MapameTpax,
HeoOxi1HO po3paxyBaT C,,, Ta MOPIBHATH 11€H MOKa3HUK 3 BCTAHOBIICHUM JIJIs1 TAHOT
peuoBunu IJIK. Axmo C,, <T'JIK, TO mporHo3 CHOpusTiuBUNA ¥ 3aX0AW IIOAO
OYUIICHHS Ta PO30aBJICHHS CTIYHUX BOJ| JOCTaTHI. B iHmIOMYy BUmNaaky, HE0OXiJTHO
IpUHAMAaTH 3aX0H MO0 3MCHIICHHS KIJTBKOCTI CTIYHHUX BOJ 200 KOHIICHTpAIlli B HUX
HeOe3MeYHNX PEYOBHH.

VY cTiyHUX BOJax, IO CKUAAIOTHCA A0 BOJOCXOBHUIA OylM BUSIBICHI HACTYIHI
PEUYOBUHU: a30T aMOHINHUIA, a30T HITPUTHUH, a30T HITpaTHUH, hocdaru, cynbharu Ta
xyopuan. KoHenTpaii Hux peuoBrUH HaBeaeH1 y Tadmuii 21.

Tabmuus 21 — Konuenrpaiiii 1esikux HeOe3MeuHNX PEYOBHUH, 1110 CKUIAIOTHCS 10
KaxoBcbKOTro BOJI0CXOBHUIIIA

KonreHnTtpaiiisi HeOe3meuHnx Dorona V cTiuHuX TIIK, TIIK,
PEYOBUH, MI/TI BOJAX

A30T aMOHIMHUHI 0,26 3,81 2,0 2.5
A30T HITPUTHHMN 0,057 0,54 3.3 0,1
A30T HITpaTHUH 2,76 5,48 45,0 2,5
docharu 0,44 1,32 3,5 0,3
Cynbbarn 62,20 311,80 500,0 300,0
XITOpHIH 28,54 95,62 350,0 300,0

[Tpumitka. ['JIK, — rpaHu4HO JOMMyCcTUMa KOHLIEHTPALllsl HEOE3MEUHUX PEYOBUH Y
BOJIOMIMaxX TrOCHOAAPCHKO-MUTHOIO Ta KyJIbTypHO-moOyToBoro mpusHadeHHs (I'OCT
2874-82); I'IK, — rpaHu4yHO AONYyCTUMa KOHLIEHTpalis HEOE3MeYHUX PEYOBHUH Y
Bonorimax (Pomanenko B. JI., Kykuncekuit B. M., Okcitok O. I1. Ta iH. MeTtoauka
€KOJIOT'1YHOI OIIIHKM SIKOCTI MOBEPXHEBUX BOJ 3a BIAMOBITHUMH KareropisiMmu. KuiB :
Cumson-T, 1998. 28 c.).

KoHTpo/ibHi nuTaHHSA:

1. OnumiThk NporecH, sKi OB’ sA3aH1 3 aHTPOIIOTEHHOIO JIIE€I0 Ha T13¢MH1 BOIAH Y
MICTax.

2. IosicHITh, K KTacCU(IKYIOTh CIIOKHBAY1B BOJIH.

3. ITosCHITH, 1110 PO3YMIIOTH ITiJ] HOHATTSAM «AKICTH BOAM.

4. Ha3BiTh OCHOBHI I'pyIIM IOKa3HUKIB SKOCT1 BOJIH.
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5. I1osicHITB, SIKI BUMOT'H CTaBJISATHCS 0 SKOCTI TOCIIOAAPCHKO-IIMTHOI BOJIH.
6. JlaiitTe XapaKTepHCTHKy OCHOBHHMM IIporiecaMm, SKi 3aCTOCOBYIOTH JIJIs
ITIFTOTOBKH TTUTHO1 BOJIH.

JIABOPATOPHA POBOTA Ne 7

Tema: 3araapHOMICHKI OUUCHI CIIOPYX Ta METOAM OYHUIIIEHHS CTIYHUX BOJI.

Merta: BUBYHUTH 0COOJIMBOCTI 010JIOT1YHOTO OYHILICHHS
rOCTOJaPChKO-TTOOYTOBUX CTIYHMX BOJI B YMOBAaX 3arajJbHOMICHKHUX OUYHCHHX CIIOPY.

ObsagnaHHs Ta Marepiajam: TaONMM4YHI JaHl II0J0 OCHOBHUX IlapaMeTpiB
TUTIOBUX a€POTCHKIB-3MIIIYBadiB, MIJAPYYHUKHU, TMOCIOHUKH, KOHCIIEKTH JIEKIIiH,
KaJIbKYJISTOP.

Ils1aH BUBYEHHS TeMH

1) 3aranbHOMICHKI OYHMCHI CLIOPYAH Ta iX XapaKTePUCTHUKA.
2) MexaHi4HiI METOJU OYUIIEHHS CTIYHUX BOJI.

3) BioxiMi4H1 METOIM OUYMIIICHHS CTIYHUX BOJI.

4) ®i3uK0o-X1MIYHI METOAN OYHUIIIEHHS CTIYHUX BOJI.

5) XiMi4H1 METOAW OYUINCHHS CTIYHUX BOJ.

IInTanHsa 10 cCaMONMiATOTOBKM:

1. OuuiieHas BOAM 3a JTOIIOMOTOF0 O10ILTIBKH.

2. MikpoopraHizMu Ta 01011€HO3H, 1110 3a0€3MeUyI0Th OUUILEHHS CTIYHUX BO/I.
3. OuuIieHHs CTIYHUX BOJI 32 IPUHITUIIOM O10KOHBEEDPA.

4. OuucHI CrIOpyau TUIY 010TUIATO.

5. CamoouuilieHHs: BOMHUX 00’ €KTIB Ta MPOIeCH eBTpodiKallii MoBEepXHEBUX
BOJI.

Teoperuuni BizomocTi

CTiyHUMH Ha3MBAaIOThCA BOJAM, AKI BUKOPUCTaHI Ha BUPOOHMYI ab0 mOOyTOBI
noTpedu, ofepKaJIk MPU 1ILOMY JOAATKOBI JOMIIIKU (3a0pyIHEHHS), 1[0 3MIHUIIU X
NEPBICHUN XIMIYHUK ckiaa abo (i3uyHl BIACTUBOCTI, 1 MJIATAIOTh BUJAJIEHHIO 3
HACEJIEHUX MyHKTIB 1 MPOMUCIOBUX MIAIPUEMCTB. [0 CTIUHHUX HaNeXaTh TAKOXK BOJH,
AK1 CTIKAIOTh 3 TEPUTOPINA MICT 1 MPOMUCIOBUX MIANMPUEMCTB Y pe3yNbTaTi BUMAJaHHS
JIOILIIB, TAHEHHSI CHIT'Y Ta MOJUBAHHS BYJIUIIb.

3aJIe’)KHO BIJl MOXO/KEHHS, BUAY Ta SKICHMX XapaKTEPHUCTHK JOMIIIOK CTIYHI
BoiM OyBarOTh BUPOOHMYl (ITPOMHUCIIOBI), TOOYTOBI (rocmojapchKo-(heKalbHi),
CLIIBCBKOTOCTIONIAPCHKI Ta aTMOChepHi.

Jlo BUpoOHMYMX ab0 NPOMHCIIOBHX CTIYHHX BOJ| HaJeXarb BOIHU, SKi
BUKOPHUCTAHI y PI3HUX TEXHOJOTIYHUX TPOIEecax 1 HE BIAMOBIIAIOTH BUMOTaM, IO
CTaBIATbCA 1O iX skocTli. Jlo Takux BOA HamexaTh TaKOX BOIU, IO
BukopucToBYyt0ThCS HA TEC 1 AEC Ta BiIKauylOThCsl Ha MOBEPXHIO MPU BUI00YBaHHI1
KOPUCHHX KOTIaJINH.
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Jlo moOyToBMX Hajie)KaTh CTIYHI BOJU, SKI HAAXONATH 13 JKHUTIOBHUX,
IPOMAJICBKUX,  aJMIHICTpAaTUBHMX, Y4YOOBHUX, JIKyBaJbHUX, KOMYHAJIbHUX,
TOPriBeIbHUX OYy/IiBENb 1 MOOYTOBUX MPUMIIIEHb TPOMUCTIOBUX I AMPUEMCTB.

XapaKTepUCTUKOIO CTIYHHMX BOJ[ € KOHIICHTpAIisl 3a0pyaHEeHb, TOOTO KUTHKICThH
3a0pyJHEHb, B OIMHMII 00’€My BOIM, KA BHMPaXacTbcs y Mr/n abo y r1/m’.
KonnenTpais 3a0pyaHeHb 3a1€KUTh BIJ MOXOJKEHHS BOJ 1 3MIHIOEThCS Yy yaci. Tak,
y KOMYHaJIbHUX CTIYHUX BOAAaX HaOUIbIIO BOHA € yBeYepl 1 BpaHLl, a HallMeHIIa —
BHOUl. [IpoMHCIIOBI CTIYHI BOAM XapaKTEPU3YIOTbCS JOCHTh PIBHOMIPHOIO
KOHIIEHTpAIi€l0 3a0pyIHEHb MPOTATOM POOOYOTO HS, 32 BUHITKOM MiAMPUEMCTB,
TEXHOJIOTiSI BUPOOHMIITBA SIKMX BHUMAara€ 3ajlOBHX BHITYCKiB, MPH SKHX Pi3KO
30UIBIIY€ETHCSI KOHIICHTpAIlis 3a0py/IHCHb.

3aJIe)KHO BiJ KIJIBKOCTI 3a0PYIHIOIOYUX JIOMIIIOK CTI9H1 BOJIU MOAUISIIOTH HA:

1) crnabozabpyomneni, B IKUX MOKA3HUKHU SIKOCTI BOJIU MEPEBUIIYIOTH IPUPOIHI
(bonomi) 3HavyeHHs, ane Hwk4di 3a [JIK q1g Boam mEBHOTO BHAY
BUKOPHCTAHHS;

2) 3abpyoneni — noka3HUKU nepeBunyoTh [ JIK y nexinpka pasis;

3) cunvbHO3a06pyOHeHi — TIOKA3HUKU CYTTEBO TepeBunyoTh [JIK 1 Gim3bki 10
MOKA3HMKIB CKJIAJly PO3YMHY B JIKEPEIIl 3a0pyAHEHHS.

3a0pyAHEHHs, 10 HAAXOAATh y CTIUHI BOAM, 3a (PI3UUYHUM CTaHOM OyBalOTh
HEPO3UMHHI, KOJIOiAHI Ta po3uMHHI. KpiM I1bOro, ix MOAUISAIOTH HA MiHEpPAJIbHI,
opraHiyHi, OakTepiaibHI 1 010JOT14YHI.

MinepanbHi 3a0pyIHEHHS BKIIOYAIOTh MICOK, IHHY, LIJIaK, Pi3HI PyIU, PO3UMHU
MIHEpaJIbHUX COJIEH, KHUCIOT 1 JyriB, MiHepaibHi Macia Tomo. Lli pedoBuHH
MICTATBCS B CTIYHMX BOJIaX MAIIMHOOYIIBHUX, METAIYPridiHUX, Ha(PTOBUX,
HadTorepepoOHUX, OyMiBEILHUX Ta IHIIUX BUPOOHUIITB.

Opraniuni 3a0pyiHEeHHsSI OyBalOTh POCIMHHOTO 1 TBAPUHHOTO MOXOKeHHs. J[o
POCIIMHHUX HajeXaTh PENITKA POCIHH, IUIOAIB, OBOYIB, Mamepy, pOCIMHHI Macia
Tomo. OCHOBHOIO XIMIYHOIO PEUYOBHUHOIO IIHOTO BUIY 3a0pyaHeHHs € kapOoH. Jlo
CKJIafy 3a0pyqHEHb TBAPUHHOTO TMOXO/PKCHHSI Hajekarh (Hi310JI0TIUHI BUIIICHHS
TBAapHUH, PEIITKH XUPOBUX 1 M S30BUX TKAaHWH, KIEHOBI peyoBHMHHM Ta 1H. BoHuU
MICTATh BEJIMKY KUIBKICTh a30Ty. OpratiuHi 3a0pyIHEHHSI € Y MICbKUX KOMYHAQJIbHHX
CTOKax, Yy CTIYHMX BOJAaxX IENIOIO3HO-TIANIEPOBUX, MMJIOBAPHUX, MIKIPSHUX,
M’siconepepoOHHX, MMBOBAPHUX, XapUOBUX Ta 1H. MiANPUEMCTB.

CriBBIJHOIIEHHS] MIXX MIHEPaJbHUMU 1 OPraHIYHUMHU PEUYOBUHAMH Yy CTIUHHX
BOJIaX 3aJIeXUTh BiA Oararbox (akTopiB, 30KpemMa BiJg MacmTabiB 1 creuudiku
BUPOOHHUIITB, KaTeropii HAaceIeHUX MYHKTIB, OCOOJMBOCTEM KaHami3alii TOLIO.
3a3Buuail MiHEpaJbHUX peyoBUH OyBae mpubauzno 40%, a opra”iuyHux -—
6mu3bKo 60%.

TexHomnoris oOpoOKM CTIYHMX BOJI NMOBHUHHA 3a0€3MEYWTH 3aJaHUN CTYTMiHb
OYUCTKH TP MIHIMAJIBHUX 3aTparax. Y 3aJieXHOCTI BiJI HEOOXIJHOTO CTYIEHS
OYMCTKH CTIYHUX BOJ 1 MOJANBIIOTO0 BUKOPUCTAHHS OYMILIEHUX BOA MOXYTh OyTH
PO3DISAHYTI PI3HOMAaHITHI TEXHOJOTIYHI CXeMH. TpaJuIiiiHOO IS OYHCTKH
noOyTOBUX CTIYHUX BOJ| € JABOCTYIIIHYACTa CXEMa, IO BKIIOYAE B ceOe MEXaHIuHy U
01o70r1yHy O4YMCTKY. ITiBHUIIEHH]I BUMOTH O OXOPOHM OTOYYIOUOIO CEpPEOBMINIA 1
CTBOPEHHS YMOB [Jisi BUKOPHCTAHHSI OUYMIICHHX CTIYHHUX BOJA B IMPOMHUCIOBOCTI 1



52

CLITBCBKOMY TOCIIOJIAPCTBI 0OYMOBHIIM HEOOX1THICTh PO3POOKH TEXHOJOTIUHHX CXEM 3
TIIMOOKOI0 OYMCTKOIO O10JI0TIYHO OYMINEHUX CTIYHHUX BO/I.

OuunryroTe TOOYTOBI CTIYHI BOAUM MEXaHIYHMM Ta O10XIMIYHMM CIOCOOamH,
OaxTepil 3HUITYIOTh 3HE3apPAKyBaHHAM (Ie31H(PEKITIET0).

OuniieHHs] CTIYHUX BOJ| 3MIMCHIOIOTH HA 3araJbHOMICHKHX OYHUCHUX CIIOpYHax
(puc. 1). IlponyckHa 30aTHICTH 1 €(EKTHBHICTH iX pOOOTHM MOBUHHI BIJAINOBIJIATH
3araJpHOMY 00’€My BOJOCIOKMBAaHHSI MiCTa 1 XapakTepy BOJ, IO HAJIXOIATh Ha
O4uIIeHHSA. MeToj 1 CTyNiHb OYMINEHHS CTIYHMX BOJ| BU3HAYAIOTh 3 YpaxyBaHHSIM
MOXJIUBOCTI BHKOPHUCTAHHS OUMINEHUX CTIYHUX BOJI IS TPOMHCIOBUX 1
CLIIbCBKOTOCTIOJIAPCHKUX IT1JICH.

IcHyrOTH Taki METOAM OYHCTKH: MEXaHIYHUH, (PI3UKO-XIMIYHUHN, XIMIYHUH, 1
Olomoriynuii. Bubip cmocoOy 3anexuTh Biag (PI3MYHOrO CTaHy, CKIagy Ta
KOHIICHTpaIlii 3a0pyIHIOI0YUX PEYOBHUH.

Mexaniyna ouucmka — 1€ BIIOKpPEMIJICHHS 1 MeXaHIYHE BUJAJICHHS 31 CTIYHUX
BOJl HEPO3YMHHUX PEUOBHH, IO JOCSATAETHCS MPOIPKYBAHHAM, BiJICTOIOBAHHSM,
GbIBTpyBaHHSAM 1 IEHTPUPYTYBAHHSIM.

Ilpoyiodorcysanns CTIUHUX BOJ J1a€ MOXIIUBICTH 3aTPUMYBATH MOPIBHSHO BEHKI
YaCTUHKHA PEYOBMHHU (HiameTpoM noHan 5—10 mMm), ais 4Ooro BUKOPUCTOBYIOTH
PI3HOMAaHITHI I'PATKH 1 CITKHU; APIOHIIII ii YACTUHKHU (10 5 MM) YJIOBIIOIOTHCS CUTAMH.

Biocmorosanns 3acTOCOBYIOTH JUISl BUAAJIEHHS MIHEpPAJIbHUX 1 OpPraHIYHUX
PEYOBUH, IIUIBHICTh KUX OUIbIla a00 MEHIIA 3a MUIBHICTh BOAM; JJISI LILOTO CIIYXKaTh
M1CKOYJIOBIIIOBaYi, BiJICTINHUKH, MACIIO-, )KUPO- 1 CMOJIOYJIOBIIFOBaYi.
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CypieHa Bogda

Puc. 1 — 3aranpHa TeXHOJOrYHA CXEMa OYMILIEHHS CTIYHUX BOI: 1 — BIIIUJIEHHS
PELIITOK; 2 — MICKOYJIOBIIOBAY; 3 — 3MillyBay; 4 — OJIOK MIPUTOTYBaHHS Ta J03YBaHHS
peareHTiB; 5 — MepBUHHUMN BIACTIHHUK; 6 — aepOTEHK; 7 — BTOPUHHUH BIJICTINHUK; 8 —
YIIUTHHIOBAY HAJJTUIITKOBOTO MYITY.
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Jns  3arpumyBaHHS — HaWIpIOHIIMX  3aBUCIMX YacTOK  BIAIOTHCS [0
@inempyeants BOAHM KPi3b CIElialIbHI CITKU ab0 MiIaHO-TpaBiiiHI 1 UIaKOB1 (DUIBTPH.
3a JI0IOMOTOI0 YyeHmpudghyeyearts Ipu 00epTAIbHOMY PYCl I i€ BIIICHTPOBHUX
CHJI 13 CTIYHHMX BOJI BUIAJISIOTHCS YaCTUHKH 3aBHCEH.

MexaHiuHa OYHCTKa 3aCTOCOBYETHCS Yy pasi, KOJIM CTIUYHI BOIU TICIH
IIPOXO/DKEHHST KPi3h HA3BaHI BHINE CIIOPYAH MOXYTh BUKOPHCTOBYBATHCH ab0 s
notped BUPOOHUUTBA, a00 BUITYCKATUCS y PIUYKY YW BOJOMMY, HE 3a0pyIHIOIOUU iX.
Takiii ouMCTII MIAJAOTHCA TaKOXK CTIYHI BOJAW TMeEpell 3aCTOCYBAHHSIM 1HIIMX
CIOCO0IB OUUCTKHU. 3a JIOMOMOTOI0 MEXaHIYHOI OYMCTKH 13 TOOYTOBUX CTIYHUX BOJ
BUJIATIAIOTH 710 60% HEPO3UYMHHMX JIOMIIIOK, a 13 MPOMHUCIOBUX — /10 95%.

Cnopynu, Ha SKUX 3[IIACHIOIOTH MEXaHIYHY OYHMCTKY, pO3TAIlOBYIOTH B
TEXHOJIOT1YHINA TMOCHIIOBHOCTI, IO 3a0e3ledye BHUJAJICHHS CIOYaTKy HaWOLIbIIT
BEJIMKUX YaCTOK 3a0pyaHEHb (PEIIiTKH, CUTA), MICIS YOr0 PEYOBUHHM MIHEPATbHOTO
MOXO/DKEHHS, TOJIOBHUM YHWHOM  TICKy (MICKOYJIOBIIOBAaYl  PI3HUX  THIIB,
TIAPOIMKIIOHN) 1, HApEmITI OCHOBHOI Macu OUTbII JpiOHUX 3aBUCIHX PEUYOBUH
(BIACTIMTHUKY PI3HUX THIIIB).

MexaHiuHa O4HMCTKAa TpU OOPOOIl MICBKHX CTIYHHUX BOJA € MOMNEPEAHBOIO
CTalero nepen 010XIMIYHOK OYUCTKOIO.

Di3uKko-XiMiYHA OYUCMKA 3aCTOCOBYETbCS JJIsI OUUCTKUA CTIYHUX BOJ Bij
KOJIOITHMX 1 PO3YMHEHUX pPEUyOBUMH-3a0pynHIoBauiB. llell cmoci0 BKIIOYae Taki
METOJTH:

® copbOyis — MOTIMHAHHS a00 KOHIICHTPYBAaHHS Ha MOBEPXHI JESKUX TBEPAUX
PEYOBHUH 3a0pyAHEHB, K1 MICTITBCS Y CTIYHUX BOJIAX;

® cKxcmpakyis — BBEIEHHS y CTIYHI BOAW PEUYOBHH, SIKI HE 3MIITYIOTHCS 3
HUMU, aJI€ 3/1aTHI PO3UMUHATH 3a0pyAHEHHS, 1110 MICTATHCS Y BOI;

® (rnomayia — NPONYCKaHHS KPi3b CTIYHY BOJAY MOBITPs, OynbOalIKK SIKOTO,
pyXalouKuch  BrOpY, 3aXOIUTIOIOTh  JIUCIIEPCHI  YaCTKM  PEUYOBUHU

3a0py/THEHHSI;

® ceganopayiss — BIITOHKA 3 BOASHOIO TMApOI0 JIETKUX PEYOBHH, SKI
3a0pyIHIOIOTH CTIUYHY BOAY;

® joHHUUl — OCQJ)KyBaHHA pPEUYOBUHMU 3a0pyAHEHHS HA 10HOOOMIHHOMY

Matepiali npu GUIBTPpyBaHHI Kpi3b HHOTO CTIYHUX BO/I;

® elekmponiz — MPOIYCKaHHS KPi3b CTIYHI BOJU €NEKTPUYHOTO CTPYMY, SIKUM
COpusie PO3UMHEHHIO Marepiajxy eJIeKTPOAiB y BOAI Ta YTBOPEHHIO
TUTACTIBIIIB KOATYIISIHTY, 110 OCA/KYIOTh 3a0pYIHIOIOY] PEYOBHHH,

® Kpucmanizayisi — BUAUICHHS 31 CTIYHHUX BOJI KPUCTAIIB 3a0pyAHIOIOUO1
PCUOBMHHU, SKi yTBOPIOKOTHCA TPU NPHPOIAHOMY ab0 ITYYHOMY
MPUCKOPEHH1 BUITAPOBYBAHHS P1JIUHU;

® aepayis — OYUCTKA CTIYHMX BOJ| IUISIXOM OKHCHEHHS 3a0pYIHEHb KHCHEM
MOBITPSL 1 TMEPEBEJEHHS PO3YMHHHMX JIETKMX PEYOBUH Y Tra3oBy (opmy
(mecopOris);

® nonyMeHe8e CNAN08AHHs CTIYHUX BOJA BiAOyBaeThCSA 3a HASBHOCTI B HUX
0COOJMBO MIKIJUTMBUX PEUYOBUH 1 HEMOXJIMBOCTI OUMILCHHS 1X HASIBHUMU
METOJIaMU;
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® (Oe3nomymenese  CNANO6AHHA  3aCTOCOBYETHCS  JUISI  3HEIIKODKEHHS
TOKCUYHUX CTIYHUX BOJI 32 BIJICYTHOCTI IHIIIMX METO/IB OUUCTKU;

® Oeminepanizayisi (3HECOJCHHsS) CTIYHMX BOJ TMPOBOJIUTHCA Y 3B SI3KY 3
BUKOPHUCTAHHSIM X B CHCTEMax OOOPOTHOTO 3aMKHYTOTO BOJIOTIOCTayaHHs
MPOMUCIIOBUX MIIIPUEMCTB, JUISI IIOTO 3aCTOCOBYIOTh TEPMOAUCTUIISLIIHE
3HECOJICHHS, 3BOPOTHHUH OCMOC, 10HHMUH OOMIH, TeIOOIpPICHEHHS,
BUMOPOXXYBaHHS, €IEKTPO/I1aITI3;

® gunaposyeamHss — BHJAIEHHA BOAM 13 3a0pyJHEHOI CyMilll IUIIXOM
MIITPIBY.

bioximiuni memoou ouucmku 3aCHOBaHI Ha BHKOPUCTaHHI OCOOIMBOCTEHN
KUTTENUIBHOCTI  MIKPOOPTraHi3MiB, $KI OKHCIIOIOTH OpraHiuyHl pPEYOBHUHHU, IO
3HAXOJAThCA Y CTIYHUX BOJAX y BUIVISI/II TOHKUX CYCHEH31H, KOJIOiIB a00 B pO3YMHI.
bioxiMiYHMM METOIOM BJIA€ThCS Mai’ke MOBHICTIO 3BIUILHUTHUCS BiJ OpraHIYHUX
3a0py/IHEHb, 110 3AJUIIWINCS B CTIYHUX BOJAX MICJISI MEXaHIYHOI OYMCTKHU, a TAKOXK
3HAYHO 3HMU3UTH BMICT NATOTEHHUX MiKpoopraHizMiB. Lle#t croci6 3abe3neuye Maiixe
MOBHE BHUJAJICHHSA 3a0pyJIHEHb OpPraHIYHOTO MOXOmkeHHs. bimbmie 90% Michkux
CTIYHUX BOJ OUUIIAETHCSA CaMe IIUM METOJIOM.

Crnopynu, B IKUX MPOXOAUTH O10XIMIYHA OYMCTKA, MOXKYTh OyTH MOJI1JICHI HA JBi
OCHOBHI TPYTIH.

1) ciopymu, 10 MPaIioTh y MPUPOTHUX a00 OMMU3BKHUX O HUX YMOBAaX: MOJIS
3pomIeHHs, ToJyisa (impTpamii 1 OiojoriyHi cTaBKkA. B mmx cmopymax CTidHI BOAH
OYMIIIAIOTBCSA JOBOJI TOBUIBHO 32 PAaxXyHOK 3amacy KHUCHIO B IPYyHTI M y BOII
O10JIOTIYHUX CTaBKIB, a TaKOX 3aBIJKH JKUTTEIISIIBHOCTI MIKPOOPIraHi3MIB —
MIHEpani3aTopiB, N0 OKUCIIOITh OPraHiuH1 3a0pyIHEHHS;

2) cnopyay, B SKMX OYMCTKA CTIYHUX BOJ BiIOYBAa€THCS B IITYYHO CTBOPEHUX
yMoBax: 01oyioriuHi (PUIBTpU ¥ aepoTeHKU. B 1ux cropyaax O4YMCTKAa MPOXOIUTH
IHTEHCHUBHIIIIE, HK Y IPUPOJIHUX YMOBAX, 3aBSKU IMIITPUMAHHIO B IITYYHUX YMOBaX
KUTTETISITBHICTH HEOOX1THUX MIKPOOPTaHi3MiB.

bBionoeiuni ¢hinempu — 1ie pesepByapu, B AKuX 010JI0T1YHA OYMCTKA CTIYHUX BOJ
BiJIOyBa€eThCA TpH 1i BIbTpallii Kpi3b KPYMHO3EPHUCTUIM MaTepian (TpaBiil, KEpaM3uT,
KPYIMHO3EpPHUCTUI TMICOK, NUIak Ta 1H.). [loBepXHS IuX WITYy4YHUX MarepiajiB
(3aBaHTa)KEHHS) IM1J1 YaC OYUIICHHS CTIYHUX BOJ IIUIBHO TOKPUBAETHCS O10JI0TIUHOIO
TUTIBKOTO, 3aCEJICHOI0 aePOOHUMHU MIKPOOpPTaHi3MaMH.

Aepomenxu — 3ami300€TOHHI pe3epByapH, y SKUX MOBUIBHO PyXa€ThCS CYMIII
CTIYHOI BOAM 1 AKTHUBHOTO MYIy, IO MOCTIHHO NEPEMINIYEThCA 3a JOMOMOIOK0
CTUCHYTOT'O MOBITPsI a00 creniaabHUX MPUCTPOIB.

JIJisi HOpMaJIbHO1 YKUTTEIISTIBHOCTI MIKpPOOPIaHi3MiB-I€CTPYKTOPIB Y a€pPOTEHK
Oe3MepepBHO TOMAETHCS TMOBITPSA. AKTUBHUH Myl SBJIsIE CO00H0 010IIEHO3
MIKpOOpraHi3MiB-MiHEpaIi3aToOpiB, 3JaTHUX CcOpOyBaTH Ha CBOIM MOBEpPXHI U
OKHUCJIIOBaTH B MPUCYTHOCTI KUCHIO TOBITPSl OPraHiYHYy PEYOBHUHY, IO MICTUTHCS Y
CTIYHIN BOII.

Jloouucmxy O10JIOTIYHO OUYMINEHWX CTIYHUX BOJ YacTillle 3a BCE 3/1HCHIOIOTH
MeTogaMu  (QIIBTPYBaHHS  Yepe3  3aBaHTAXEHHS 3  PI3HUX  Marepianis,
MIKpOMIUTBTPYBAaHHAM 1 KOHTAKTHHUM OCBITVICHHSM. TakoXX BHUKOPHCTOBYIOTh
Oiomoriuni craBku. Jhis 3HmwkeHHs XIIK 061070TiYHO OYHINEHMX CTIYHHUX BOJ
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3aCTOCOBYIOTh COpOIlii Ha aKTUBHOMY BYTUDIl a00 XIMIYHE OKHCIECHHS IUIIXOM
030HyBaHHA. JIJIs1 BUAaIeHHs 31 CTIYHUX BOJ| O10T€HHHMX €JIEMEHTIB, a30Ty 1 ¢pocdopy,
AKl, TOTPAaIUISIOud Yy BOJOWMY, CIHPHUSIOTh IHTEHCUBHOMY PO3BUTKY BOJHOI
POCIIMHHOCTI, 3aCTOCOBYIOTh (h13MKO-XIMI4H1 i 010T0T14HI METOM.

[lepen BUIyCKOM y BOMOMMY OYHILIEHI CTiUHI BOJAM MiJAA0Th 3HE3apaKCHHIO.
Bubip pearenty i MeToAa 3HE3apakCHHs NPOBOAATH Yy 3aJIEKHOCTI BiA
XapaKTepUCTUKH  BOJOWMH-TIpUKMa4ya CTIYHUX BOX 1 CIOCOOYy IOAAIBIIOTO
BUKOPHUCTAHHS OYUIICHUX CTIYHUX BOJ.

Ximiuna ouucmka 3aCTOCOBYETHCS JJIs 3MIHU XIMIYHOTO CKJlaay abo CTPYKTYpHU
PEYOBHH, IO MICTATHCA y CTIYHMX Bogax. CyTh ii momsrae y gojgaBaHHI 10 CTIYHUX
BOJl TaKMX XIMIYHHUX pEareHTiB, sIKl, BCTYIMAIOYU B PEaKIiI0 13 3a0pyIHEHHSIMH,
CHOPUSIOTh BUIIAJIAHHIO B OCaJ HEPO3UMHHUX 1 KOJOIMHHUX PEUYOBUH abo
ra3oBUAUICHHIO. XIMIYHMM METOJ] HAJa€ MOXJIUBICTh 3MEHIIUTH KUIbKICTb
HEPO3UYMHHUX 3a0pyIHEHb CTIYHUX BOA 10 95% 1 po3unHHUX — 110 25%.

J10 OCHOBHUX BHIIB XIMIYHOI OYMCTKH HAJIC)KATh:

® Koazynayis — JIONABaHHS Yy CTIYHI BOJW PEAreHTIB-KOAryJISHTIB, SKI MpU
PO3YMHEHHI  YTBOPIOIOTH  IUIACTIBII, 1[0  CHPHUAKOTH  aacopOIi
3a0pYIHIOIOYHMX CTIYHI BOJM PEYOBUH 1 BUMIAJJAHHIO iX B OCaJ;

® Heumpanizayis — BBEICHHS y CTIYHI BOJAM PEUOBUH 3 KUCJIOIO a00 JTYKHOIO
peakitiero s 3a0e3neuenHs B Hux pH B mexax 6,5—8,5;

®  CIeKMPONIMUYHA OYUCMKA — TIPOITYCKAaHHS EJIEKTPUYHOTO CTPYyMY Kpi3b
CTIYHI BOAW; TP TIHOMY YTBOPIOIOTHCS 10HH EIICKTPOJNITIB, SKi
HaIpaBJISFOTBCSA 70 aHoma abo Karoma, A€ BOHH PO3PSIKAIOTBCS 1
YTBOPIOIOTH HOBI CIIOJIYKH SIK MK CO0OI0, Tak 1 3 MarepiajoM eJeKTpo/a;
OCTaHHI OC1al0Th y BiJICTIHUKAX.

Ha neskux BUpOOHUIITBAX y CTIYHUX BOJIaX € OCOOJMBO IIKIJIJIMB1 KOMIIOHEHTH,
0 TOTPeOYyIOTh CIEIIaIbHOTO BUJIYYCHHS. YTHIII3alllsl HAWIIKIIJIUBIINIMX CTOKIB
3MIIACHIOETHCS] BUMIAPIOBAHHSM 13 HACTYITHUM 3HUILIEHHSAM YH CKJIaJlyBaHHSAM TBEPIUX
BIIXOJIB Y CIEIiaJbHUX MOTWIbHUKAX (y IIMHAX YHM COJISIHUX Iapax), abo
1I36MHUM 3aXOPOHEHHSM Y P1IKOMY BHUIJISII.

3aB/aHHs 10 BAKOHAHHA J1a00paTOPHOI podoTH

3aBnannsa 1. Po3paxyBaTu MICTKICTh aepOTEHKa OYMCHHUX CIOpPYH MicTa AJis
OYMIIECHHA CTIYHHMX BOJA, 3a HacTymHow Qopmynor (V. = q,, X t), a Takox
BCTAHOBUTH TUJIOILY Ta TOBKUHY KOPHIOPY aepOTEHKA.

Buxiani naHHi JUisi BUKOHAHHSI 3aBJaHHS: BIJOMO, II0 PO3pPaxyHKOBI BUTpPATH
BOJIM (], CKJIanarTh1720 m’/ron; 6ioxiMiune croxkuanns kucHIO (BCK,,) cTidHnx
BOJI, 1110 HAAXOATH 0 ouucHuX cropy L, = 130 mr O,/nm’; GioxiMiuHe COKUBAHHS
kucuro  (BCK,,,) oummenux criyamx Box L,= 5 wmr O,/aM’; KOHIEHTpallis
PO3YMHEHOrO KUCHIO B aepoTeHKy (C) ctanoBUTH 2 Mr/am’. Il BUKOHAHHS 3aBIaHHS
HEOOX1THO BHKOPHUCTOBYBaTH po3paxyHkoBi dopmyaun 29, 30 1 OCHOBHI
XapaKTepUCTUKH TUIIOBUX a€POTEHKIB-3MIIITyBauiB, K1 HaBEJCHI B Ta0. 22.

CxeMa BUKOHAHHSA:
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AepoTeHKH BHKOPHUCTOBYIOTH Y HAJ3BHYAHHO IIHPOKOMY JIiala30Hi BHUTpAT
CTIYHUX BOJ — BIJ KUIBKOX COTE€Hb JI0 MIJBHOHIB KyOIYHMX METpiB 3a J00y.
AepoTeHKH-3MiITyBadi AoniIsHO 3acTocoByBatu 3a bCK,,, BXiHOT CTI4YHOI BOIU 10

300 mr

O,/nM’, a aeporeHku-BuTHCKyBadi — 3a BCK,,,, 10 1000 mr O,/mm’.

Po3paxyHOK aepOTEeHKIB BKIJIIOYA€ BHW3HAYCHHS MICTKOCTI Ta TaOapuUTHUX
pPO3MIpIB CHOPYAH, 00’€My MOTPIOHOTO MOBITPS 1 HAUIMILIKOBOTO aKTHBHOIO MYITY.
MicTKICTh a€pOTEHKIB BHU3HAUAETHCS 3TIJHO 3 YpaxyBaHHSIM CEpPEIHbO-TOAMHHOTO
HAJXO/DKEHHS CTIYHMX BOJI YIPOAOBXK aepallii B TOAMHA MAaKCUMAJIBHOTO TIPUILIIUBY.

TpuBamicTh aepaiii B aepoTeHKax-3MillyBadax t (rol) po3paxoBYHOTh 3a
dbopmyIoro:

t=(L,~L)/bx(1-8)-p, (29)

ne L, — BCK,,,, BX11HOi B a€pOTEHK CTIYHOT BOJH (3 ypaxyBaHHAM 3MEHIIICHHS
BCK micis nepBUHHOTO BifcToroBanus), Mr O,/nm’;

L, - BCK,,, ounnieHux cTiyHux Box, Mr O,/am’;

b — mo3a mymny, r/nm’ (B aepoTeHKax-3MilnyBadax Oe3 perenepaiii b =3 r/mv’,
3 perenepaniero b = 2,0-4,5 r/nm’);

S — 305bHICTE MMy (J11 MiCBKUX CTiUHMX Bog S = 0,3);

p — nuTtoma mBUJKICTh okucHeHHs, Mr BCK,,, Ha 1 T 6e330JIbHOT PEUOBUHU
AKTUBHOTO MYJTy 3a OJHY TOJUHY.

P = Pamax X (LC/LC+KCH KoL) - (1/(1+ ¢ xb)), (30)

TI€ Prax — MAKCUMAJIbHA MIBUJKICTh OKMCHEHHSI, MT/(T X TO1);

C — KOHIEHTpAIlisl PO3UMHEHOTO KUCHIO, MI/IM";

K, — xoHcTaHTa, 10 XapakTEepHU3y€ BIACTUBOCTI OPraHIYHUX 3a0pyTHEHB,
3.

mr BCK,,./nm’;

K, — KOHCTaHTa, 10 XapaKTepHu3ye BIUIUB KUCHIO, MT O,/nM’;

¢ — Koe(ilieHT iHriOyBaHHS MPOAYKTaMU PO3KIAJAaHHA aKTUBHOTO MYIY,

3
IM°/T.

Tabmuist 22 — OCHOBHI TapaMeTPH THIIOBUX a€POTEHKIB-3MIIITYBaYlB

Po6oua Yucmo . s Homep
[upuna ) PoGounii 06’ em
TJIMOMHA KOPHUIOPIiB Ta w3 THUIIOBOTO
KOPHUIOPY, M o CEKIIii, M
acpPOTCHKA, M CEKIIIH, IT. IIPOCKTY

3 1,2 2/2 260 902-2-95/96
4 4,5 2/2 864 902-2-215/216
4 4,5 2/4 1296 902-2-217/218
6 5,0 3/4 7560 902-2-211
9 5,2 4/4 21680 902-2-120/72
9 5,2 4/4 28080 902-2-264
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JIJist MICBKHX CTOKIB 1 OJIU3BKUX /IO HUX 32 CKJIAJIOM MTPOMUCIOBUX CTIYHUX BOJ
Pmax = 83 Mr/(r - Ton); K; = 33 mr BCK,,,/am’; Ko = 0,625 mr O,/nm’; ¢ = 0,07 am*/r;
S=0,3.

3aBaanHs 2. 3aMaioBaTH TEXHOJOTIYHI CXEMHU OYHCHHMX CIOPYAM THITY
Olorutaro: A — iHQUIBTpalliiine 6iomiaro 1 b — moBepxHeBe O010MIATO Ta MOSICHUTH
OPUHIMI pOOOTH HUX OYHCHUX CIOPY/I.

KoHTpo/ibHi nuTaHHA:

1. TTosiCHITB, SIKI METO/IM OUMILICHHS MICHKUX CTIYHUX BOJ BUKOPUCTOBYIOTD.

2. Ha3BiTh Kareropii CTIYHUX BOJI.

3. IlosACHITh, Y YOMY MOJISATAIOTh MEXAaHIYHI METOIM OUUILICHHS CTIYHUX BO/I.

4. TTossicHITH 0COOIUBOCTI O10XIMIYHOT OYMCTKHU CTIYHUX BOJI.

5. ITosicHITH 0COOMMBOCTI (P13UKO-XIMIYHOI OUUCTKH CTIYHHUX BO/I.

6. ITosicHITH 0COOIMBOCTI XIMIYHOI OYUCTKU CTIYHUX BOJ.

7. IlosicHITh, SIKI OCHOBHI MPOOIeMU 0610JI0TIYHUX METO/IIB OYMCTKU CTIYHUX BOJI.

Po3ain 3
OCOBJIMBOCTI BIUVIMBY EHEPTETUYHHUX OB’€EKTIB HA JOBKIJLJISL.
BIOT'EOLIEHO3U MICBKUX EKOCUCTEM

JIABOPATOPHA POBOTA Ne 8

Tema: PecypcocnoxnBaHHS MICT.

Merta: 03HaMOMUTHCA 13 PECYPCOCIOXKHBAHHSIM YPOOEKOCUCTEM JESKHX
3apyODKHUX KpaiH Ta YKpaiHu.

Ob6sagHaHHs Ta Martepiaau: TaOMWMYHI BHXIJHI JaHI MO0 €HEPTreTHYHUX
MOKA3HMKIB, TUIONII Ta KUIBKOCTI HaceleHHs Ykpainu, Typeuumnu Ta I3paimio,
T APYIHUKA, TOCIOHUKH, KOHCTICKTH JICKITIH, KaJbKYJIATOP.

Ilnan BUBYEHHS TeMU

1) CupoBuHa, HamniBhaOpUKaTH Ta MPOIOBOIBCTBO YPOOESKOCUCTEM.
2) Tepuropis, sIK pecypc 3pOCTar040ro MicTa.

3) [loBiTps, sIK pecypc MICbKUX CHCTEM.

4) Bona, ika, K pecypc ypOOEKOCHUCTEMH.

5) Enepris, sik pecypc MiCbKMX MEIIKAHIIIB.

IluTaHHA 10 CAMONIATOTOBKU:

1. PexpeartiitHi pecypcu micra.

2. MikpokJiiMaT MiChbKOTO CEpEIOBHUIIIA.

3. Oco0nuBOCTI CIOKUBAHHS BOAM B MICTax.

4. [nanyBanabHa CTPYKTypa MICTa.

5. bioypOaHicTHKa, sIK pO3BUTOK JIaHIIIA(PTHOT apXITEKTYPH MICT.
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TeopeTnunmii BizomMmocTi

Micto B pi3HI YacW PO3BHBAIOCS 32 PAXYHOK PO3IIMPEHHS CBOEI TEPUTOPII,
JOCSTalOud  JOCTaTHhO BENUMKHX po3MipiB. [Ipuckopenns mpouecy ypOanizarrii
CYTIPOBOIKY€ETHCSI 3pOCTAHHSAM CITOKWBAHHSI IPUPOTHUX PECYPCiB, OCKIIBKHA MiCTaM,
Mo 30UTBIIYIOTECS, MOTPIOHO OLIBINE MPOAYKTIB XapuyBaHHsS, BOAM Ta EHEPTIi.
[IpoOnema cy4acHMX BEJIIMKMX MICT TOCHJIIOETHCS 4YE€pe3 HecTauyy MPUPOIAHHUX
npoctopoBux pecypciB. [loTpedu cydacHoro micra BeJIMUYE3HI Ta PI3HOMAHITHI, 1
nepir 3a Bce oMy moTpiOHa Tepurtopis. MicTo BiOupae il y NpuUpOAM HUIIXOM
nepeynalmTyBaHHsl NPUPOJHUX JlaHAmadTiB, OyIIBHUIITBA KUTJIOBUX MAaCHBIB,
NPOKJIaIaHHA BYJIUIb Ta MaricTpayiei, CriopyKeHHsI aepoIopTiB, BOK3aliB Toiro. L{e
CYNPOBOKYEThCS BUPYOYBaHHSM JIICIB, 3aCUITIAHHSAM OOJIIT Ta SIPiB, PEryIlOBaHHSIM
CTOKY pIYOK, CTBOPEHHSIM BOAOCXOBHII. [Ipy 1bOMYy TEMIT PO3LIMPEHHS TEPUTOPIT
MICT BJIBIYl MEPEBUIIYE TEMIT 3pOCTaHHs iX HacesneHHs. OpiEHTOBHO MIIOIIA MICTa 13
HaCeJIEeHHIM OIMH MJIH. 4oJoBiK craHoBuTh 200 kM’ CyudacHe MiCTO 3 MiIbHOHHUM
HACeJICHHSM 1 monepeyHukoM y 15 km mae 30-ki10MeTpOBY IPUMICHKY ypOaHi30BaHy
30HY.

[TpupogHoro motpedoro mronel € MmoBiTps. Bemuki micTa CrOXKUBalOTh KHUCHIO
OulbllIe, HIX NPOAYKYIOTb. MICTO 3 HAceJI€HHSM y OIMH MIIH. YOJIOBIK NOTpelye
npuoOaM3HO 3 MJIH. T KUCHIO Ha pik. HagxomxkeHus ioro y armocdepy BiOyBaeThCs
3a paxyHOK (POTOCHHTE3Y, 10 3AIMCHIOEThCA (DiTOIIaHKTOHOM CBITOBOTO OKEaHY M
pI3HOMaHITHUMH Jiicamu. HaBiTh npu IHTEHCUBHOMY O3€JIEHEHH1 MICHKOI TEPUTOPII 1
HAsIBHOCTI BJIACHUX BOJHUX OO €KTIB MICHhKI MOXJIMBOCTI BIATBOPEHHS KHUCHIO €
3HAQYHO HUXYMMU BiJl Ti€i mOTpedu, 1o Moxke OyTu 3abe3rnedeHa JUIIe 3a paxyHOK
POCIMHHOCTI 1 BOJHOT MOBEPXHI HEypOaHI30BaHUX MPOCTOPIB, 3arajibHa IJIOIIA IKUX
y 20—30 pa3iB nepeBUIIyE MICbKY TEPUTOPIIO.

[Torpeba wmicTa 3 HaceleHHSIM y OIWH MJIH. YOJIOBIK y BOIl ¥y
400—500 mun. M*/pik. Ha Teputopii Micra He Moxe cPOpMyBaTUCS Taka KiIbKiCTh
MOBEPXHEBOTO CTOKY, a 3alaciB MiJ3eMHUX BOJ, SK MPaBUJIO, HEAOCTAaTHBO. MiCTO
OTPUMYE BOAY 13 PIYOK, BOIOCXOBHII] 1 03€p, BOAO30IpHUI OaceilH SKUX y JCKIIbKa
pa3iB MEPEBUILYE HOTO BIACHY TEPUTOPIIO.

MinbitonHe MicTO mOTpedye 3HaYHY KUIBbKICTh Dki. [loOoBa moTpeba mroquHu y
Hiil cTaHOBUTH Big 1 A0 2 kr. JIj1s MicTa y OJIMH MIJIBHOH JKUTENIB MOTPIOHO MIOAEHHO
3aBO3UTH 1 BUPOOIATH HaA Micl OIu3bKO 2 THUC. T MPOJOBOJIbCTBA, abo 35
3aJII3HUYHUX BaroHiB Ha 100y. st BUpOOHUUTBA Takoi KIIBKOCTI 1K1 MOTPIOHO,
3aJIEKHO BIJ SKOCTI Xap4yyBaHHS 1 POJIOYOCTI IPYHTIB, B cepeanboMmy 0,2 ra
CLIbCHKOTOCTIONAPCHKUX 3€MENb Ha OIHY JIIOAMHY, a00 OIM3bKO JBOX THC. KM® JUIS
M1UJIbHOHA TOPOJISH, 10 Ha MOPSIIOK MEPEBUIIYE TUIOILY CaMOTO MICTa.

Micto norpelye 3HaUHO1 KIJILKOCTI eHeprii. OpieHTOBHO 115 TOTpedba Moxke OyTu
orineHa y 10 Kr yMOBHOro majuBa Ha 1 JoauHy Ha 100y, TOOTO /ISl MUJIBHOHHOTO
Mmicta — 10 tHc. T, a6o 6mu3pko 150 BaroHiB moaeHHO. BCTaHOBIEHO, 10 3pOCTAaHHS
CIIO)KMBAaHHS €HEprii Ha BUPOOHHMYI 1 KOMyHaJIbHI MOTPEON BHUMEpPEIKAE 3POCTAHHS
MICBKOTO HaceJIeHHs 1 CTaHOBUTH 5—6% Ha pik. Pi3kuii miiioM y CriO’)KUBaHHI €HEprii
CHiBMAJa€ 3 MIKOM ypOaHizaii.

OcHOBHI jKepena eHeprii mius Micta — 1€ TeIIoBi, aroMHi 1
rigpoenekTpocranuii. Ilpore pecypcu He BIOHOBIIOBaHUX (BYriuisg, HadTa, rasz) 1
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BITHOBJTIOBaHUX (Boja) Jokepen eHeprii He Oe3mexHi. Jlo kiHmg XX cT. cTajio
OYEBUJHUM, IO 3aMacu TPATUIINHUX JOKEpeNl eHeprii HaOMmKawThCs 0
BUYEPITYBAHHS, 1 JJII BUXOY 13 HEMUHYYOI I7100a7bHOT €HEPTETUYHOI KPU3H JIIOJCTBY
JIOBENIETHCSI BUPINIYBAaTH MPOOIeMy OCBOEHHSI HOBUX BUIIB eHeprii. [Ipu mpoMy mae
BPaxOBYBAaTUCS IOCBiJ, SKWH JIONCTBO HaOyBae Ha NUIIXy BUXOMY 13 CydYacHOl
eKoJoriyHoi Kpusu. Lle o3Hadae, MmO MOIIyK 1 pO3poOKa HOBUX TEXHOJIOTIN
OTpUMaHHS €HEprii MarwTh MPOBOAUTHCS 13 JOTPUMAHHSAM BHMOT 3aXHCTY
HaBKOJIMIIIHBOTO MPUPOIHOTO CEPEIOBHUIIIA.

CyyacHe micTo moTpelye pekpealiiHuxX pecypciB, TOOTO MICIb 1 CIIOPYA s
BIJIMOYMHKY TOpPOASH. BHyTpimHI pekpeaniiHi MOXIUBOCTI MicTa Yy BHIJIAII
MPUMICHKUX 3€JIEHUX 30H, CKBEpPIB, MAPKiB, BOJIONM, CTAaHOBIATH Y PI3HUX MicTax (3a
icHyrouoi omiHku) Big 10—15% no 50—60% itoro 3aranbHoi Teputopii. OnHaK, Ii€i
VIO BKpal HENOCTAaTHRO /I pekpearii. 3a CydacHUMH YSBIECHHSMH, ILJIOIIA
pekpearniifaux 308 Mae y 5—10 pa3iB nepeBUILyBaTH BIacHY TEPUTOPit0 MicTa. Takum
YUHOM, TEPUTOPIs, 10 3a0e3rneuye MiHIMaJIbHO HEOOXiTHI MOTpedu MUTHHOHHOTO
MmicTa y moBiTpi — y 20 pasiB, a y Boxi, i1 1 pekpearii — y 10 pa3iB, mepeBuIrye
TEPUTOPIIO CAMOTO MiCTa.

Benvke MicTO CHoKHBae KUTTEBI PECYpPCH, SIKIi CTBOPIOIOTHCS MPUPOIOID Ha
BEJIMYE3HUX MPOCTOPAX, 10 B COTHI 1 TUCAYI pa3iB MEPEBUILYIOTH IUIONLYy CaMOTO
MicTa. 3aJJ0BOJIEHHS MOTPEO 3pOCTaOYMX MICT y BOAI, 1K1, €IEKTPOEHEPrii, pekpeartii
Ta 1H. pecypcax norpelye SKICHOT 3MIHM TEXHOJIOTIH X OTpUMaHHS 1 BUKOPUCTAHHSI.
Ile crocyeTbes, y mepiry 4epry CKOpOYeHHs 3a00py BOAM 13 MPHUPOIHUX JKEPET
IUIIXOM 3HIKEHHS BOJOCIIOKHBAHHS BHPOOHHUIITBOM 1 301JIBIICHHS ITOBTOPHOTO
BUKOPHUCTAHHS BOIM, 3HM)KEHHSI MUTOMOI €HEPrOMICTKOCTI B YCiX cepax JrOIChKOT
TUSITBHOCTI, T1IBUIIICHHS BPOXKAMHOCTI CUIBCHKOTOCIIONAPCHKUX YT1/Ib Ta 3017IbIITIEHHS
PEeKyJIBTHUBAIlT 3eMelb, PO3BUTOK HOBUX (OpM pekpealrii 1 popMyBaHHS MCHUXOJIOTI
JKUTTA «0€3 HAUIUIIKIBY.

Exonoriuna ontumizaiiss ypO0OeKOCHCTEM — I1€ MiHIMIi3allisl HEraTUBHOI A1l MICT
HA  HABKOJUIIHI  TepuUTOpii, 30epekeHHs  OIOpPI3HOMAHITTS,  palliOHAJbHE
BUKOPHUCTAHHS MICTaMH PECYpPCiB HABKOJMIITHBOTO MPHUPOIHOTO CepenoBHINa. Takuid
HampsIMOK TEXHOJIOTIYHOTO 1 COI[aJbHOTO PO3BUTKY CYCHIJIBCTBA JIUKTYETHCS
pECypCHUMH OOMEKCHHSIMH HAIIO1 IJIaHETH.

VYpbaHizoBaHi eKocUCTEMHU 3aiiMaroTh 6% IUIONII CyII (arpOe€KOCUCTEMH — JI0
24%), a MOTYX HICTh MICBKUX IMPOMHUCIOBUX CHCTEM MPUOIM3HO B COTHI pa3iB BUILA
OyIb-5IKO1 MIPUPOAHOI EKOCUCTEMHU. SKIIO MpUPOHA EKOCUCTeMa (BIAKPUTOTO OKEaHy,
micy) omepkye 1mopoky mnpubmusHo 20000 Kkan/M’, TO HPOMHCIOBO-MiChbKa —
2000000 kxan/m>. YV BEIMKMX MiCTax BHCOKOKOHIIEHTPOBaHA IIOTEHIIMHA E€HEpris
najanBa He MPOCTO JOMOBHIOE, alie ¥ 3aMiHs€ COHAYHY eHeprito. Clijl BiI3HAYUTH, 1110
B YMOBaxX Cy4YacCHOTO MICBKOTO TOCHOAApCTBa 3 MOTO BEJIETEHCHKUMHU IUIONIAMU
MEpPTBOi MIACTUIBHOI MOBEepXHi (acaybT, OETOH, KaMiHb, METAJ), SIKI aKyMYJIOIOTh
TEIUIO 1 CIIPUSIOTH (POPMYBAHHIO CMOTY, COHSYHA €HEPTisl CTa€ HABITH IIKIIJIUBOIO.

KpymnHi MicTa He nuilie COXUBAIOTh BEIHMUE3HY KUIBKICTh TPUPOTHUX PECYPCIB
1 eHeprii, sika JOCTaBISAETHCS OO HHUX 3BIAyCUIb, aje W BUPOOJSAIOTH BEIHUYE3HY
KUTBKICTh BiAXOAIB. MiTBHOHHE MICTO HIOPIYHO BUKHUAAE B aTMochepy HE MEHIIe
10—11 muH. T BomstHuX mapis, 1,5-2,0 muH. T nuy, 1,5 MIH. T OKCUY BYIVIEILO,
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0,25 minH. T cipuucroro anriapuay, 0,3 MIH. T okcuy a3ory. Tomy 15 MulH. moceneHb
Ha HAIIi TJIaHET! BUCTYIMAIOTh, SK OCHOBHI BOTHHUINA aHTPOIIOTEHHOTO 30ypEeHHS B
Oiocdepi, a HAWKPYIHINI 3 HUX, MICTa-MUIBHOHEpH, 32 MacmiTabaMu BIUIMBY Ha
arMocdepy MOPiBHIOIOTH 3 BYJIKAHAMM.

BuBuyeHHs MOTOKIB peYOBUHU 1 €Heprii B ypOoekocucTeMax MoKjaJeHe B OCHOBY
METOJOJIOTTI E€KOCHCTEMHHMX JOCHIKEHb, HacamIepe] aHali3y pI3HOMaHITHHX
TPOPIUHUX JIAHOK 1 MEpPEeX Ta E€HEPreTMYHUX MOTOKIB. 3aBASKH TaKUM aHaii3aM
BCTAHOBJIEHO, 110 MICbKa €KOCHUCTEMa (DYHKIIIOHYE TOJIOBHMM YMHOM BHACHIIIOK i
COJIIPHO-EHEPIeTUYHOTO 3a0€3IeUeHHS 1 MOCTIMHO 3aJIeKUTh BiJl HHOTO. BCl KUTTEBI
1 Oarato reoQI3MYHMX TPOIECIB BIAOYBAIOTHCS 3aBISKU COJIAPHIA EHEepreTHIll
(pamianbHi 1 JIaTepaibHi ra30JJMMOBI 1 TETUIOB1 MOTOKH B aTMoc(depi micTa).

CKJIaHICTh BCTAHOBJIEHHS PEUYOBUMHHO-EHEPreTMUHOro OajiaHCcy IOB’si3aHa 13
BIJIAJIEHHSIM  IPUPOJHO-CUPOBUHHUX  JUKepen, sKi  3a0e3neuyloTh — MicTa
BHCOKOKOHIIEHTPOBAHOO €HEPTi€I0 MaJuBa 1 CHPOBHHOIO.

[lTonibHO 10 TPUPOMHOI EKOCHUCTEMH, TIOTIK PEUYOBMHU ¥ eHeprii B
ypOOEKOCUCTEM] pyXaeThCs 3JliBa HAMpaBO, BTpPAavyalOyd Ha KOXKHOMY eTalli
TEXHOJIOTIYHUX MEPETBOPEHb IMEBHY KIIBKICTh €Heprii, ska MmiJe Ha 3aJ0BOJICHHS
BUPOOHMYMX Ta 1HIIMX TMPOLECIB, BUAUISETHCS B MPUPOIHE CEPENOBUIIE y BHUIIISIL
TeIria, napy, ra30BUX CyOCTaHI[IH, MIITY, TBEPAUX BIAXOIIB.

Ha Bxozi B cucteMy — crioyarKy NoTparuisie IepBUHHA eHeprisa (HadTa, kaM’ siHe
BYTUJUISI, Ta3, ypaH) 1 MOTIK BOJAW, HEOOXITHUM a1 BUPpOOHMYMX LUIed. BropuHHa
EHEeprisl — 1€ EHePTis IEPETBOPEHD, B MPOIIECT SIKUX CIIOCTEPIraJuch 3HAUH1 BUTPATH.

Ha Buxomi MaeMo KiHILIEBY, B TOMY YMCJII KOPUCHY, eHeprito. Takuil ruOokui
aHaJll3 pyXy PEYOBUHH 1 €HEPrii Ma€ Ba)XKJIMBE €KOJIOT0-€KOHOMIYHE 3HAUEHHS. AJDKe
€HEProEMHICTh OKPEMHUX BHUPOOHUITB IOB’si3aHa O€3MOCEPEAHbO 3 BUTpAaTaMu INpU
NEPETBOPEHHI PEYOBUHHU U €HEPrii Ta BUKUAAMH B TOBKIJUIA.

3aBaaHHs 10 BAKOHAHHSA J1a00paTOpHOi podoTH
3aBaanns 1. BuzHauutu BigHOCHI 3HaueHHs (In) eHeprii xap4yyBaHHS, eHEprii
najgrBa Ta COHSYHOI eHeprii s Ykpainu, Typedunnn ta [3painto BUXoas4u 13 JaHUX,
AK1 mpeAcTaBieHi B Tabnui 23. 3poOduUTy BiANOBIIHI BUCHOBKH.

Tabmuus 23 — EHepreTuuHi MNOKa3HWKH, IUJIONMIA Ta KUIBKICTh HACEJICHHS
Ykpainu, Typeuunnu Tta [3paito.
. . 5 Hacenenns,
Kpainn Enepris conud [Lnoma, Tuc. kM VULEL. OLL.
VkpaiHa 140 B/m? 603,55 42.62
TypeuunHa 200 Bt/m? 780 77,7
I[3painb 250 Bt/m? 20,770 7.5

Cxema BUKOHAHHA:
HeoOxilHO BH3HAUUTH Ta TOPIBHATH BUTpPATH €HEprii (COHSYHOI, MaJUBHOI,
eHeprii xapuyBaHH:), a00 MOTYXHICTh MOoTOKY B oguHusax (Jlx; I'Jlx; Bt; I'BT), mo
NPUIIANAIOTh HAa OJHY JIOAMHY B DIK Juis Kpainu 3 miomero 100 tuc. kMm%, ne
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IiIBHICT HaceneHHs cknagae 20 4oi./KM?, a B SKOCTI IaJMBa BHKOPHUCTOBYIOTh
250 I'JI>x eHeprii nopivHoO.
CepeqHbOCTATUCTHYHA JIIOMHA CIIOKUBAE 1Ky, $SKa MICTUTh 2 THCSYI
KUTOKajopii Ha 700y. Tpeba Buxomutu 3 Toro, mo 1 kimokanopis = 4182 Jx.
[HTEHCUBHICTh COHSYHOTO BUMNPOMIHIOBAHHS 3a 00y B CEpEeIHBOMY CKIIa/Iae
150 Br/m?

1. Enepeis nanusa.
Crniouarky BU3HaYa€EMO BUTPATU NMOBHOI eHeprii (J[>k/pik)

T =250 x 10° (JIx) x 20 (goi./xm?) x 10° km* =5 x 10" (JIx/pik).
EHepris BUpaxacThCs y BaTax, 3HAIOYH, IO PO3MIPHICTH 0qHOrOo Bara = J[x/C.

Toni, E (y Barax) = 5 x 10" (JIx/pix) /.365 x 24 x 3600 = 15,85 x 10° Br a6o E
= 15,85 I'BT.

[ToTimM BU3HAYaEMO CKUTBKM HEOOX1THO €HEPTii BUKOPUCTATH HA OHY JIFOIUHY.
X =15,85x10°Br /20 x 10° = 7925 (B1/4omn.).

2. Consauna enepeis.
Crniodarky BU3HaYa€EMO BUTpPATH NOBHOI eHeprii (BT).

C =150 (Br/m?) x 10° xm* x 20 (uom./xkm?) = 300 x 10° Br = 0,3 I'Br.
Bupaxaemo eneprito y JIx/pik.

E =300 x 10° (Bt) x 3600 x 24 x 365 = 9,46 x 10" JIx/pixk.

IToTiM BU3HAYa€MO CKUJIBKM HEOOX1JIHO €HEPrii BUKOPUCTATH HA OJIHY JIIOUHY.
X, =300x 10° (Br) /20 x 10° = 150 (B1/401.).

3. Enepeis xapuysanns.
Busnauaemo Butparu noBHoi eneprii (BT).

IT = 2000 (Kxkan./no6. gon.) x 4182 (Jx/Kkan.) x 365 (106./rox) x 20 x 10°
(gom.) = 6,11 x 10" JIx/rox.

Bupaxxaemo eneprito y Barax.
E=6,11 x 10" (JI:x/rox) / 365 x 24 x 3600 = 1,94 x 10* (JI:x/c) = 0,194 I'Br.

BuznauaeMo CKUJIbKM HEOOX1JIHO €HEprii BUKOPUCTATH HA OJIHY JIIOAUHY.
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X,=0,194TBt /20 x 10° = 97 (Br/uom.).
OTpumaHni po3paxyHKOBI JaH1 IEPEHECTH 10 TabauIl 24.

Tabnuus 24 — Burpatu eHeprii (COHAYHOI, MajavBa, €HEPrii XapuyBaHHs), 110
IPUIAIAI0Th HA OJIHY JIFOJIMHY Ha PIK

Enepris JIx/pix I'Bt Bt/gon. | BigHomenHs In
XapuyBanns | 6,11 x 10" 0,194 97 1 0
[TanmBa 5,00 x 10" 15,85 7925 82 441
ConsiyHa 9,46 x 10" 0,3 150 1,6 0,47

KoHnTpo/ibHi nuTaHHA:

1. [TosicHITh, y YOMY MOJIATA€ PECYPCHUM MOTEHLIIA] MICTA.

2. JlaiiTe XapakTEepUCTUKY MAIUBHO-CHEPTETUIYHOMY TOCIIOIAPCTBY MiCTa.

3. [1osicHITh, IK HAKOTUYYETHCA B YpOOEKOCHCTEMAaX PEYOBHHA Ta EHEPTisl.

4. TloscHITH OCOOIMBOCTI PEUYOBHMHO-CHEPreTUYHOTO OallaHCy B MICBKHUX
eKocHCTeMax.

5. [losicHITB, y YOMY MOJSATAIOTh MEPCIEKTUBU PO3BUTKY COHSAYHOI €HEeprii, siKi

7. Po3kpuiiTe CyTh MOHSATTS «010€HEPIETUKAY.

JIABOPATOPHA POBOTA Ne 9

Tema: Enepreruka i TOBKIUIS.

Mera: o3nHalloMuTHCS 3 HEOE3NMEUHUMH EKOJIOTTYHUMH (pakTopamu a00yBaHHS
Ta mnepepoOKM HaTH Ha BCIX eTamax, SKi HEraTMBHO BIUIMBAIOTh HA OTOUYIOYE
IPUPOJIHE CEPEIOBHUILIE TA 3IOPOB’ S JTIOIUHHU.

Ob6aagHaHHss Ta Mmarepiajam: TaOIWMYHI BHUXIAHI JaHl IIOAO0 JCSKHUX
XapaKTepUCTUK  HadTOmepepoOHUX  MIANPUEMCTB, MIAPYYHUKHA, MOCIOHUKH,
KOHCIIEKTH JIEKIIiH, KaJIbKYJSATOP.

Ilnan BUBYEHHS TeMU

1) EnepreTuyHi 00’€KTH MICTa Ta X XapaKTePUCTUKA.

2) Tpaauniiina eHepreTUKa.

3) IIpuniun poOOTH aTOMHUX €JIEKTPOCTAHIIH.

4) BrimuB pi3HUX €HEPTETUYHHUX 00’ €KTIB HA OTOUYIOYE TPUPOIHE CEPEIOBHUIIIE.
5) OG’exTH MaJIOi €HEPTEeTUKH.

IuTanHs 10 CAMOMIATOTOBKH:
1. Enepreruka Ta eKkoJIoTi4Ha CUTYaIlisl B YKpaiHi.
2. ExonoriuHi acreKkTH HeTPaIuIlIiHOT EHEPTeTUKH.
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3. Xapakrep BIUIMBY Ha JOBKIJUISI BUPOOHUIITBA YaBYHY Ta CTaIi.

4. 3axuCT MOBKUIIS BiJl NIKIJIMBOTO BIUIMBY CTaJCTUIaBHIIBHOTO BUPOOHUIITBA.
5. 3a0pyaHEeHHS TOBKULISA IPU BUPOOHUIITBI aTFOMIHIIO.

6. HeraruBHuWii BIUIMB  EJIEKTPOCHEPTETHKHM HA  CKOJOTIYHUW  CTaH
HABKOJIUIIIHBOTO MPUPOAHOTO CEPEIOBHUIIIA.

Teopernunmii BizomMmocTi

[Ilo6 3a0e3meynTH  HACEJIEHHIO KOM(OPTHI yMOBM  NPOXUBAaHHA, a
IIPOMHUCIIOBOCTI — HOpMajbHE (DYHKIIIOHYBaHHS, MOTpiOHA eHepreTuka. Jluimie tomi
MICTO MOXKE€ PO3BUBATHCS SK €IUHUH TEPHUTOPIABHUN KOMIUICKC, SKIIO BiH
3a0e3neuyeThcsi HAAIMHO Ta €(EeKTHUBHO MPAIIOI0Y0I0 €HEPreTUYHOI CHCTEMOIO.
Takum UMHOM, eHepeemuka — 1€ € BAPOOHUIITBO 1 CIOKUBAHHS €HEPrTii.

Enepeemuuni 06’exkmu — 11e oguH 3 OCHOBHHX (DaKTOPIB KUTT€3a0€3MCUCHHS
micra. [IpoTte, 3 yciX mpoOMUCIOBUX 00’ €KTIB, BOHM YMHATH HAMOUIBIINN HETaTUBHUN
BILJIUB HAa HABKOJIMIIHE MPUPOSHE cepenoBuiie. [{ei BIUMB MO3HAYAETHCS HE JUIIIE Y
MeXax MicTa, ajle 1 y Woro okonuisx. EHepriro Ha TpuBalvii Yac HAKOMUYYBAaTH
MIPAKTUYHO HEMOXIIMBO. ToMy mporiecu BUPOOHUIITBA Ta CIIOKUBAHHS €HEPrii MalOTh
CJIiTyBaTy OJUH 32 OAHMUM 1 OyTH MOB’s3aH1 JaHKOIO Tiepeaayi.

VY 3anexHOCTI B1J BUALY IEPBUHHOI €EHEPT1i pO3PI3HSIOTH:

1) Temnogi enexrpoctaniii (TEC), 10 HUX TakoXX BIAHOCSATHCS KOHJICHCAI[IHHI
(KEC) 1 rernodikariitni abo teroenexrpoueHTpani (TELL);

2) aromHi enekrpoctaniii (AEC);

3) rigpoenextpuudi craniii (I'EC) Ta in.

Enexrpocraniiii, siki 00CIyroByHOTh BEIUKI KUTIOBI palOHU, OTpPUMAIN Ha3BY
nepxkaBHUX paroHHuX enekrpocraniiil (APEC). [lo ix ckmany, sk mpaBuiio, BXOAATb
KOHJICHCAIIIMHI eJeKTPOCTaHIlli, BOHHM BHUKOPUCTOBYIOTH OpraHi4HE IaJIuBO, aJie
TEIJIOBOI €HEPTii He BUPOOIISIOTh.

Ha TtemioBux, KOHACHCAIIMHUX 1 JACPKABHUX PAMOHHUX EJICKTPOCTAHIIISIX
MOTEHINHA XIMIYHA €HEpris OPraHivHOTO TaJMBa TEPETBOPIOETHCS HA TEIUIOBY
€Heprilo BOASHOI Mapu, IO IMOAAETHCS Ha TypOOreHepaTopH, SKa y CBOIO Yepry
nepexoauTsh B enekrpuuHy. Came tak BUpoOnseTscss 80% eneprii y cBirti. [lanuBom
cnyrye Byriuisg, HadTa ab0 MpUPOTHWN Ta3, a Ha ATOMHUX CTaHINSIX — SACpHE
NajJuBO, IO BUIUISE TEIJIO, SIKE BHUIUIIETHCS B PEAKTOPl BHACHIAOK JIAHIFOTOBOi
peakiii noauty siaep (Hampukiaa ypaHy). ATOMHI €1eKTPOCTaHIi TeX TEIUIOBI, ajie
BIIMIHHICTb MOJSTa€ y TOMY, IO TONKa MapoOBOr0 KOTJIa MpPEICTaBl€HA SIICPHUM
PEaKTOPOM.

VY pesynbrari cnajdroBaHHA NanuBa a00 SIACPHUX peakiid BUIAULSIETHCS TEILIO,
SIK€ BUKOPUCTOBYETHCS ISl HarpiBaHHS BOJU Ta oTpuMaHHs napu. OTpumana napa, 3
BHUCOKOIO TEMIIEPATypOIO 1 IMiJi TUCKOM, TMOJAEThCA Ha TypOiHy, 10 oOepTae sKip
reHepaTtopa €JIEeKTPUYHOTO CTpyMmy. BinmpampoBaHa mapa 31 3HIKCHUMH
TEMIIEPaTyPOIO 1 TUCKOM, 3aJIMINAI0YU TypOiHY, HAMPABISETHCSA Y KOHJEHCATOP, Yepes
KU TPOTYCKAETHCS OXOJOKYIoUa BOJIa JIJIsl IEPETBOPEHHS Mapy y BOAy. Y Tporieci
KOHJICHCAIII] TTapy OXOJIO/KYI0Ua BOJIa HATPIBAETHCS Ta CKUIAETHCS Y BOIONUMY, 3 SIKOT
BOHa 3abmpanacsi, a00 TMPOMYCKAEThCS dYepe3 TPagupHI JUISI OXOJIOMKEHHS 1
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MOBTOPHOTO  BHUKOPHUCTaHHS y KoOHAeHcaropi. Boma, mo yrBopmmacs 3i
CKOHJICHCOBAHOT Mapu, MOBEPTAETHCS Y KOTE, 1 ONMMCAHUNA IIUKJI IOBTOPIOETHCS.

Bennuesna KimbKICTh BHPOOJEHOI €JIEKTPUYHOI €HEprii HEMUHydYE TITHE 3a
co00I0 CKHMJIaHHS 3HAYHUX OOCSTIB TETUIOBUX BiJIXOMIB y HABKOJHUIITHE CEPEIOBUIIIC:
piuku, Bomoitmu Ta arMocgepy. Lle Temo mpu3BOAUTH [0 TEIJIOBOTO 3a0pyAHEHHS
HABKOJIMIIHBOTO  cepenoBuma. TemoBe  3a0pyaHeHHs  (IEpeBaXHO  BOJAM)
CYNPOBOIKY€E TIPOIIEC OXOJOMKCHHS BIIKPUTOTO THITY, TIPH SIKOMY OXOJIOKYIOYa
BOJIa HAJIXOAMTh 3 30BHINIHBOTO pe3epByapy (OaceliHy piuykH, BOJOMMH) 1 MOTIM Y
HArpiTOMy CTaHi, MicJisi BUKOPUCTAHHS JUIsl KOHACHCAIIIl Mapy, MOBEPTAETHCS 3HOBY Y
TOU camuil pe3epByap, 3BIKHA BOHA 3a0upanacs.

TEC, TEC 1 AEC — 0oCHOBHI €HeproreHepyrodi jpkepena. BoHn BHU3HA4arOTh
pIBEHB CBITOBOI €HEPreTHKH 1 YKpaiHu 30Kpema.

3 yciX BuAIB eHeprii HaWOUIBIIMI PO3BUTOK B  YKpaiHi OTpuUMalia
TEIMJIOCHEPIeTHKA, SIK €HepreTHKa MapoBUX TypOiH Ha opraHiuHomy manusi. [Tutomi
KamrtanpHl BuTpatu Ha OymiBHUIITBO TEC ictorHO Hmkue, Hixk Ha 'EC Tta AEC.
3nayHo kopoTmmmu € 1 Tepminu OymiBaunTBa TEC. Co6iBapricTh BUPOOICHOT
enekrpoeneprii Hmwkue Bchoro Ha 'EC. CobiBapricts enextpoeneprii TEC 1 AEC
BiJIPI3HAIOTHCS MaJlo, ajie BCE K BOHA HIIKYE ISl aTOMHUX CTaHIII].

BuOip wmicus OyaiBHHMLTBA 1 THUILy €JIEKTPOCTAHI[l 3aJI€KUTh BIJl HACTYIHHX
(akTopis:

e ['EC Oymyerbcs Ha pivili;

e TEC — Henogaiik Bij Micisl BUIOOYTKY TajInBa;

e TEII — nenoxaik Biji CIOXKKBAYiB TEIIOBOI €HEPTii;
e AEC — nojani Bijl HACEICHUX IMYHKTIB.

OcraHHIM YacoM BUOIp MicIls OyTiBHUIITBA 1 TUITY €JIEKTPOCTAHIIIT 3aJICKUTh BiT
€KOJIOTIYHUX MPOOJIEM, TIOB’SI3aHUX 3 OTPUMAHHSM 1 BAKOPUCTAHHSAM €HEPropecypcCiB.

BrumiB pi3HHX eHEepreTHYHUX 00’€KTIB Ha OTOUYYIOYE IMPUPOIHE CEPEIOBHUIIEC B
3araJbHOMY BHIJISA/II TIPEICTABICHO B TAOMUII 25.

Tabmus 25 — BruimB eHepreTHkyr Ha 0TOYVIOYE IPUPOTHE CEPENOBUILE

OO0’ eKT dDaKTOp BILIUBY
TEC nHa BunobyTok manuBa (CTBOpEHHs AXT 1 00JaJHAHHS TEPUKOHIB).
opraniunomy | IlepepoOka 1 TpaHcmopTyBaHHsa manuBa. OCcCigaHHS 3€MHOI
TaJuBi noBepxHi. Bumydyenns Teputopiii (OymiBHULTBO  Oy/iBeb,

CTBOPCHHSI CTaBKiB-OXOJIO/DKYBaJiB, MPOKIAJIKa KaHAJIB, IO
M1BOMATH 1 BIABOJATH, AOPIT 1 1H.). 3a0pyAHEHHS ra3010110HUMH,
pIAKMMHU 1 TBEpAUMHU BIgXolaMu (TEIUIOBE 3a0pyaHEHHS
MOBITPSHOTO OaceiiHy 1 BOIHOTO CepeloBHINa). 3MiHA amb0emno
ITOBEPXHI.

ATOMHI BunoOytok  sigepHoro  manuBa.  BuiiyueHHsT — TepUTOpIH.
eJIeKTpOCTaHIl | 3aXOpOHEHHs B11xXoA1B. Terninose 3a0py HEHHS.
:

INapo-enextpu | byniBaunTBo rpedenb. Bunydenus tepurtopiii. CTBOpeHHS
YH1 CTaHIl1 BonocxoBuill.  llepepobka  OeperiB. 3miHa  CEMCMIYHOCTI.
IligToruieHHs 1 3a0oj0dyBaHHsS TepUTOpii. BruB Ha mia3eMHi
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BOJIU. 3MiHA BHYTPINIHbO-BOJIOMMOBHUX MPOIECIiB. 3MiHA aib0e0
IIOBEPXHI.

Tennorpacu BunyueHHs TepuTopiid. 3MiHA TEPMITHOTO PEXKUMY.

06 ’exmu manoi enepeemuxu. J1o Manux CTaHIIN HajeXaTh CTaHIIi, MOTY>KHICTh
sakux He mnepesuirye 30 MBT, 1 arperaTé OJMHWUYHOIO TOTYXKHICTIO HE OLIbIIE
10 MBT. Sk mpaBuiio, Taki cTaHIlli MOAUISIOTHCS HA TPH MiAKIACH:

1) MmikpoeneKkTpocTaHIlii — MOTYKHicTh He OubIne 100 kBT;
2) winHienekTpocTaHili — notyxHicts 100 kBt — 1 MBT;
3) ™ai — noTykHicTh He MeHie | MBT.
Jlo Manoi eHepreTUKH BiTHOCUTHCS MPUOIN3HO 2 MITH. OJMHHIIH YCTAHOBOK, IO
CHATIOIOTH MAJIUBO:
e npomucioBi TEL] 1 koTenbHi;
e 3apojchbki TEC Ta KoTenbHi, MpOMHUCIIOBI Teui;
® yce oOmagHaHHS KOMYHaJIbHOT €HEPTEeTHKH,
® 1100yTOBI €HEPrOyCTaHOBKH.

Marna enepreruka croxkupae mmonaj 60% Bcboro nanupa: razonoaioHoro — 49%,
pinkoro — 20% Tta tBepaoro — 31%.

JIns  Mayioi  eHepreTHMKU XapakTepHUW HU3BKHM PpIBEHb EKOHOMIYHOCTI,
HaJIAHOCTI, O6e3reku, y ToMy uncii ekonorignoi. Terori KKJI npiOHUX KOTENbHB Y
1,5-2,0 pa3u HUXKYE TEXHIYHO JOMYCTHUMOIO piBHs. bijbIlle MOJOBMHU TNajInBa
CHATIOETBCS HA HecydyacHOMY oOnamHanHi. Mana eHepreTuka 3abe3nedeHa
MUJIOBJIOBITIOIOYMM OONaHaHHIM Ha 15%, mpuyoMy CTymiHB YJIOBIIOBaHHS CKJIa/a€e
mumre 40%. OmgHak BoHM MOXYTh KOHKypyBatu 3 TEIl 3aBaskui aBTOHOMHOCTI Ta
MaJsioi MPOTSHKHOCTI TEMIIOBUX MEPEK.

Cepen 3HAYHUX NPHUYMH, 3aBASKA SIKUM CIIOKHBAa4Yl NPUAMAIOTh PIIIEHHS
OyayBaTH BIaCHY aBTOHOMHY €JICKTPOCTaHIIif0, MO>KHA BKa3aTH HACTYIIHI:

1. TenoBa abo eNeKTpUYHA €HEpris, 0 MOCTAYaEThCS Bl BIACHOTO JHKepena,

Ma€ HU3bKY CO01BapTICTh MOPIBHAHO 3 BAPTICTIO €HEPTii BIJ] IHIIMX JHKEpeE.

2. Kourry, BuTpayeHi Ha OyIiBHUITBO aBTOHOMHOI CTaHIIi, CyMIpHI 31 30UTKOM

BiJl IEPEPBU Y MOCTaYaHH1 €JIEKTPOEHEPT1i, TPUBAIICTh AKOI HE MEHIIE 2 TOAMH.

JIns iHIIMX TAIPUEMCTB, BapTICTh MOXKE OyTH TOPIBHSHHA 31 30MTKOM BiJl

nepepBy, TPUBAIICTD SIKOTO cTaHOBUJIA 15—20 XBUIIMH.

3. 3aranpHi KamiTajlbHI BUTpATH, IIOB’s3aHI 3 BHUKOHAHHSAM YMOB IIOJIO

MPUETHAHHS IO IICHTPaTI30BaHOI CHUCTEMH, IS OUIBIIOCTI TiIIPUEMCTB

MOXXYTh OyTH 3HAYHO BUIIE, HIK OyIIBHUIITBO BIACHOTO JKEpera eHeprii.

4. HapiitHicTh pOOOTH aBTOHOMHOI CTaHINl y pa3ud TEPEBUINYE HAIWHICTH

poOOTH TIEHTPATI30BaHOI CHUCTEMH, THM OUIbIIe, SKIIO TMepeadadacTbes

napajesbHUN PeKUM aBTOHOMHOI CTAHIII] 3 30BHIIIHBOIO CUCTEMOIO.

5. 3aBOfgku HAsABHOCTI BJACHOI CTaHIIl MIANPUEMCTBO Ma€ EHEPreTHUYHUUI

CYBEPEHITET, OTX€E, BOJOAIE EKOHOMIYHOIO HE3aJIEKHICTIO BiJ PHUHKY

CHEPTeTUKH.

BB eHepreTHYHMX OO0’€KTIB HAa HABKOJHUIIHE CEPEIOBHUINE 3BOIUTHCS IO
HACTYITHOTO:
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° 3MIHHA BOJHOTO OajaHCy Ta SKOCTI BOAM 3@ PaxyHOK BOJOCHIOKMBAHHS 1
BOJIOKOPUCTYBAaHHS, CTBOPEHHS BOJOCXOBHII ab0 CTaBKIB-OXOJOKYBayiB, IO
OPU3BOAUTH /10 3MIHM MIKPOKIIMATY, PO3BUTKY IUIAHKTOHY 1 BOJHOI POCIMHHOCTI,
3MiHM YMOB PUOHMIITBA Ta 1H.;

° BUKHUJIB PIAKUX 1 TBEpAUX YACTOK B arMocdepy, y TOMY YHCII
PaIIOAKTUBHUX 1 KaHIEPOTCHHUX, OKCHUJIB METaJlB Ta iX CIOIYK, KHCIOTHHUX
OKCH/IIB, 1110 TPU3BOIUTH O KUCIOTHUX JIOIIIB;

° CKJIaJlyBaHHS MPOIYKTIB CHATIOBAHHS 1 MPOAYKTIB 30araueHHS;

° BUKHUIW TEIJIOTH Ta 1H.

Bci enepretuuni 00’ekTH MOoTpeOylOTh 3HAYHUX TEPUTOPIN, 1110 BIAOUPAETHCS Y
npuponud. 3emull 3alHATI TEeIJIOCNIEKTPOSHEPTeTUYHUMU 00’ €KTaMH CTAHOBIISATH
2,5-3,0% Big ycix 3eMelb, IO BIIBOJATHCS IMiJI €JIEKTPOCHEPTETHKY. Ix
BOJIOCXOBHIIA-0X0JI0/KyBadl MOXKyTh 3aiimMatu tutomti 500—1000 ra va 1 muH. kBT
MOTY>KHOCTI.

HopmaruBu 1 mpaBwna BuiaydeHHs 3emenb mig TEC BH3HAualTh MHUTOMY
3eMJICEMHICTD, SIKICTh Ta CHIBBIJHOLIEHHS PI3HUX 3€MEllb, 10 BUIy4atoThes. [lntoma
3emieeMHIcTh TEC 3a5iexuTh BiJl CKJIay BUKOPUCTOBYBAHOT'O MaJNBa, THIIIB CUCTEM
BOJIONIOCTaYaHHs Ta oxojo/eHHs. HaiOubia 3emiieemticts y TEC, 110 npaitoroTh
Ha pi3HOMY Byruun (ocobiaumBo Oypomy Byruui Ta ciaHugx). IlomiTHO MeHIna
3emsieeMHicTh TEC Ha wMasyti. lle moB’s3aHO 3 BEJIMKHMMH IUIONIAMU 3€MEJb,
3aiiHsaTUX y ByrutbHUX TEC mig maamBoCXOBHUIIA 1 30JI0B1/IBAJIA. 30JIbHICTH MAJUBA 1
pO3TalllyBaHHs 30JI0B1IBaJIiB BU3HAYAIOTh TUTOMI TUTomi. HalimeHIa 3emieeMHICTh y
TEC, 1o npaifrorTh Ha rasi.

Oco06muBO 3HauHE 3a0pyaHEHHsS aTMOC(EpPHOro TMOBITPSA IMiANPUEMCTBAMU
eHepreTuku Oyino BcTaHOBiIeHO: B JloHenpkiit obmacti — 30% ycix BUKHUAIB B
armocdepy, B JninponerpoBcbkii — 24%, B Jlyrancekii — 18%, B 3amopi3bkiii —
49%, B XapkiBchkiii — 58%, B IBaHo-®pankiBcbkii — 73%, B KuiBcekiit — 67%, B
Binauekiit — 71%.

Cralimizamisi 1 3MEHIICHHS BUKHIIB B atMocdepy MiANPHUEMCTBAMU
CHepreTUYHOTO  KOMIUIEKCY  SBISIOTBCA ~— HAWBAXKJIMBIIIMMHU  CKJIaJI0BUMHU
IPUPOTOOXOPOHHOI cTparerii YKpaiHu y BIIAMOBIIHOCTI A0 3000B’s13aHb, IPUHHATUMU
Hero B Pio-ne-JKaneiipo B 1992 p., no 3anmo0iraHHio 3M1HU KJIIMaTy [JIAHETH.

3aBaaHHs 10 BUKOHAHHA J1a00paTOPHOI podoTH
3apaannsa 1. /{19 KUIBKICHOTO OLIHIOBAHHS TEXHOJIOTIYHUX MapaMeTpiB
HadTonepepoOHOTO MPUEMCTBA BU3HAYUTHU HEOOX1/TH1 napameTpu
HadTonepepoOHOro miAnpueMcTBa MOTYXHICTIO — 50 THC. Oapenis, 110 Tuc. 6apenis
ta 150 THc. GapeniB, BUXOAAUU 3 TaHUX TaOIuUIIll 26.

Tabmauig 26 — Jlesiki XapaKTepUCTHKH HaTOIIEPEPOOHUX MIANPUEMCTB

[TotyxHICT KKIL, % Eneprernunuii IBuakicT HeoOxigauit
b ’ exkBiBasieHT, M JIx/11 HabTH, M/C 3anac HadTH
50 82 33 1,1 6 116
110 87 38 0,7 3 nobu
150 91 40 1,3 7 10
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BcranoButu skuii eHepreTMUHUN TOTEHIIAN 1 AKud 00’e€M HadTOMPOMYKTIB
Burtyckae 3aBon (JIDK/m), skuit miamerp TpyOu Ha(TONMPOBOIY, SKUM pe3epByap
HeoOXimamit 11 30epiranHs HadTh. Takok HEOOXITHO BKa3aTu rabaputu pe3epByapy,
SKIIO €MHICTh € IJIIHJIPOM, BHCOTa SIKOTO CKJIQJa€ TOJOBHUHY HOTO JiamMeTpy.
3poOuTH BUCHOBKH.

CxeMa BUKOHAHHS:
3aBon niepepodisie 100 Tuc. OapeniB cupoi HadTh 3a 100y 1 npamroe 3 KK =
90%. Hadra Tta mnpomyktu ii mnepepoOKH MICTATh EHEPreTUYHUNA EKBIBAJIECHT
35 M/Ix/n. Ha 3aBojii MOBUHHO 3HaxOAUTHUCh 5 no0oBux 3amaciB Hadtu. Hadra
nepeMilyeTbes 1Mo HadTomnpoBoay 31 mBujukicTio 0,8 m/c. Bimomo, mo 1 6apenb
Hati = 159 miTpis.

1. Busnauaemo euepeemuuyHuli nomeHyian (NOMYNCHICMb) 3a600Y, U020
NPOOYKYII0 Ma BCMAHOBIIOEMO KIIbKICMb eHepeli, o MiCmumoscs y cupoi Hagpmu i
Hagmonpooykmax.

3HaX0UMO CHEPTETUYHHMA IMOTEHITIa 3aBOTY:

100000 6ap/n06. = 159 x 10° 1/106. = 159 x 10* m*/100.
3HAX0AMMO MPOAYKIIIIO 3aBOAY:

90000 6ap/n06. x 159 = 143,1 x 10* M*/1006.
BuznauaeMo KiJIBKICTh €HEPTii B CUpOi HATH:

15910° 1/1006. x 35 x 10° Jx/n = 5,57 x 10" Ix/n00.

2. Buznauaemo diamemp mpyou.
3HAaXOAMMO CTOYATKY IUIOILY a MOTi JiaMeTp TPYyOH:

S =159 x 102 M*/m06. / 24 x 3600 x 0,8 = 0,23 M*> = 2 300 cMm%;
S = nr?;

r =S/ = 27,06 cM;

D =2r=27,06x2=54,12 cm.

3. Buznauaemo 06 ’em ma eabapumu pezepsyapy 0.5 30epieanHs Haghmu.
3HaxoauMo 00’eM pesepByapy s 30epiraHds HadTOMPOITYKTIB.

V =159 x 10> M*/1006. X 5=7,95 x 10* M,

3HaxX0AMMO AlaMeTp pe3epByapy BUXOISUHM 13 pO3PaxXyHKOBOI (OPMYIH 3a SIKOIO
po3paxoByBalii 00’€M pe3epByapy:
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V = (nd¥/4) x h = (nd¥/4) x (d/2).

d=158,7 m.
3HAX0AMMO BUCOTY pE3EpByapy:
h=d/2=29,35 m.

KoHTpo/ibHi nuTaHHA:

1. ITosICHITB, Y YOMY MPOSIBISIETHCS HETATUBHUM BIUIMB CJICKTPOCHEPTETUKU Ha
€KOJIOTIYHUHM CTaH HABKOJIUIIHBOTO CEPeOBUIIIA.

2. IlosicHITB, SIK €HEepril0 OKEaHIB MOXJIMBO MEPETBOPUTH B €IIEKTPOEHEPTIIO.

3. HaBeniTh npuKIiIain MaJIOBIIOMHX JKEPEI HEprii.

4. TTosicHITB, SIK1 HEIOJIKU Ta TIEPEeBaru HETPAIUIIIHHUX JKEPEI EHEepTii.

5. TlosicHITh, YMM yCKJIQJAHIETHCS HETAaTUBHUM BIUTMB HA JOBKIJUIS T1IIPHEMCTB
XIMI9HOT 1 HAQTOXIMIYHOI Tay3eil MPOMHUCIOBOCTI.

JIABOPATOPHA POBOTA Ne 10

Tema: OyHKIIT POCIMHHOTO NOKPUBY B MiCTaX.

Merta: 03HallOMUTHCS 13 BUAOBUM CKJIAJIOM POCIIUH Ta CTPYKTYPOIO POCIMHHHUX
yIPYNOBaHb PI3HUX TEPUTOPIN M. 3aMOPIKIKS.

OobsagHaHHs Ta MaTepiajM: IJIaH-CXeMH HapKiB M. 3amopixoKs, MiAPYyIHUKH,
NOCIOHMKH, KOHCIIEKTH JIEKI[11, BA3HAYHUKU BUIIUX POCIIHH.

Ils1aH BUBYEHHS TeMH

1) llnsaxu dhopmyBanHs propu MicTa.

2) AHTpOTIOTEHHE CTBOPEHHS MiChKO1 (priopHu.

3) YpbanizoBaHi 010T€OLICHO3H.

4) KoMIutekcHa 3eJieHa 30Ha MICTa.

5) HopmyBaHHS B 03€JI€HEHHI HACEJICHUX MYHKTIB.

IluTaHHsA 10 CAMOMIATOTOBKM:

1. O3eneHeHHs MICT Ta CTBOPEHHS PeKpealiiHuX 30H.
2. Cucrema 3e1eHUX HACAHKEHb B MICTI.

3. bararodyHkiioHaabH1 MAPKH YPOOEKOCHUCTEMH.

4. CriemianizoBaHi MapKy MiCbKO1 TEPUTOPIi.

5. Jlanamad THO-€KOJIOT1YH1 TTOSICH 3€JICHUX 30H MICTa.

TeopeTnunmii BizomocTi

I3 3pocraHHsM MicTa, PO3BUTKOM HOTO MPOMHKCIIOBOCTI CTAa€ BCE OLIBII
CKIIQHOIO  TpoOsieMa  OXOPOHM  HABKOJHUIITHBOTO  CEPENOBHUINA, CTBOPCHHS
HOPMaJbHUX YyMOB IS JKHTTA 1 JiSTIBHOCTI JIOAWHW. [HTEHCUBHHIA PO3BUTOK
IIPOMHUCIIOBOTO Ta  CUIBCBKOTO  TOCIOMAPCTBA  CYIPOBOMKYETHCS  3HAYHUMU
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HOPYILIEHHSIMH BIACTUBOCTEH MPUPOIHOTO CEPEIOBUIIA, 110 OTOUYE JIIOIUHY.

Tomy 3eneHi HacaJKEHHS MAlOTh BEJIMKE 3HAYCHHS B JKUTTI i (PyHKIIIOHYBaHHI
MicTa. 3 OIHOTrO OOKY, BOHM MOJIMIIYIOTh HOTO apXiTEeKTYpPHUUN BUIJISLMA, CIPHUSIOTH
Kpallii oprasizaiii KyJIbTypHOTO OOCIIyrOBYBaHHS HACEJICHHS, CHPUYUHSIOTH
€KOJIOTIYHUN BIUTMB: 3HWXKYIOTh IMBHJKICTH BITPY, PETYIIOIOTh TEIUIOBUN PEXHM,
OYUIIYIOTH 1 3BOJIOKYIOTh MOBITPS, MOIIMHAIOTH IIyM. 3 1HIIOTO, 3 JE€KOPATUBHUMHU
HACa/DKCHHSIMHU TICHO MOB’s3aHE (PYHKI[IOHAJIbHE 30HYBaHHS MICBKHX TEpPUTOPIH,
CUCTEMA TPAHCHOPTHUX 1 MIMIOXIAHUX MaricTpajieid, NpPOKJIaJaHHS 1HXKEHEPHUX
KOMYHIKaIIii.

TakuM 4MHOM, BOHM BUKOHYIOTh BaXJIMBI (PYHKIIIT — 3a0€3M€UyI0Th MOKJIUBICTD
oprasizaliii MOBHOIIIHHOTO BIJMOYMHKY MEIIKAHIIIB MicTa, (DOPMYIOTh €CTETUYHUM
KapkKac MicTa, TMOJINIIYIOTh HOTO apXITeKTYPHO-XYAOXKHIM BHIVISA Ta SKICTh
cepelioBuIIa MiCTa.

VY cy4acHOMy MICTI POCTYTh JEKUIbKa COTEHb BUIIB POCIMH. JlocmimKeHHs
diopu micTa cBimuaTh TPO TMEpeBary BHUAIB POCIUH HEMICIIEBOTO TMOXOJKEHHS,
OCKUTBKHM TIPH 3aCHYBaHHI MiICTa MiCIIeBa POCIUHHICTH BUTICHSIETHCS 3 TEPHUTOPIl
Mmicta abo 3HuUIIyeThbes. lle BigOyBaeThCcs BHACHIOK PO3YMINEHHS TEPUTOPIT T
OyHIBHUIITBO LUISIXOM BUPYOyBaHHsS JIICIB, MEPEMIIIEHHS TIPYHTIB, LITYYHOTO
HNOKPUTTS 3HAYHHUX 3€MENTbHUX AUIAHOK acdansroM Tomio. [lompu Te, mo ymoBu y
MiCTaxX BIJIPI3HSIOTHCS BiJl THX, 10 OyJIM Y CYCIJIHIX MICIIEBOCTSIX, a/IBEHTUBHI BUJIU
BIIMBAIOTHCS Y MICTa IIUPOKUM MTOTOKOM.

[Ipu popMyBaHHI cUCTEMHU 03€JIEHEHHSI HEOOX1AHO, 00 PO3MIILIEHHS i1 00’ €KTIB
Oyn0 TICHO TIOB’Si3aHE€ 3 IUIAHYBAJIBHOIO CTPYKTyporo Micta. B izmeanbHO
3aIJIAHOBAaHOMY MICTI CHCTEMa O3€JCHEHHS MOBHHHA OPTaHIYHO «BIUIITATHCS» Y
CTPYKTYpy MicTa, a MpUpPOAHMM JaHamadpT — OyTH OCHOBOMW ii IutaHyBaHHA. Bci
O3€JIeHeH1  TepuTopii  KIacudikylOTh 3a  TEPUTOPIAIBHUMH  O3HAKaAaMU 1
GyHKIIIOHATBHUM TIpu3HadYeHHSIM. KpiM TOoro, 00’€KTH O3€JICHEHHS, MPU3HAYCHI IS
BIJIMMOYMHKY, MiAPO3IUISIOTH 3T1THO CBOTO KOPHMCTYBaHHS BIJIIOBIJHO JIO CXia4acToi
CUCTEMH OOCITYyTOBYyBaHHS HACEJICHHS.

CuctemMu O3€NEHEHHS Yy MiICTax IOBHHHI 3aBXKIU YIOCKOHANIOBATUCA, Ta
MPUCTOCOBYBATHCSl JI0O MIHJIMUBOTO HABKOJHUIIHBOTO CBITY. 3a TEpPUTOPIaATbHOIO
O3HAKOIO 03€JIEHEH1 MPOCTOPH MOAUISIOTh Ha BHYTPIIIHBOMICBKI, K1 3HAXOAATHCA Y
MeXxax aJAMIHICTpaTUBHUX pPaMOK MicTa, y 3a0ydoBi, 1 O0’€KTH, pO3TalllOBaHi 3a
MeXaMU MIChKOT 3a0y/10BH Yy 3€JeHii, a00 MPUMIChKI, 30HI.

VY mmpokoMy TIyMadeHHi, 3eneHi 3onu micm (a green space, an urban green
zone) — 1€ TePUTOPii 13 3eTCHUMHU HACADKCHHIMH Ta He3a0yI0BaHUMHU BiTKPUTHMHU
npocTopamu (an open space) B Mexax Micta ab0 MPUMICHKOI 30HHU, IO MarOTh
(peasibHE YM TOTEHIIITHE) EKOJIOT1YHEe, €KOHOMIYHO-TOCIIOAapChKe, peKpealliiine Ta
€CTEeTUYHE 3HAYCHHSI.

[lin xkareropi€ro «3ejieHa 30Ha MICTa» HAyKOBIl YacTO PO3YyMIIOTh JIMIIIE
M03aMICbKy CHCTEMY 3€JIeHMX Haca/keHb. 3okpema, Cromsbepr @.B. Ta
Petimepc H.®. y TepmiH «3enieHa 30Ha» BKIIOYAIOTh TEPUTOPIT 32 MEXKaMHU MiCTa, 110
3alfHATI JicaMH 1 JICOMapKaMH, sIKIi BUKOHYIOTh 3aXHCHY Ta CAHITApHO-TIT1€HIYHY
¢yHKii 1 € MicieM BinMOYMHKY HaceneHHs. 3a MycienkoM M.M., «3eneHa 30Ha» —
1€ IIMPOKUN MOSC 3€JCHUX HACAJKEHb HABKOJIO MICTa (HACEJIEHOTO MYHKTY), €
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OXOPOHSIETHCSI POCIMHHUN 1 TBAapUHHHUM CBIT 3 METOK CTBOPEHHS YMOB st
OYUIICHHS JOBKULISA BiJ 3a0pydHeHHS Ta 30aradeHHs aTtMoc(epHOro MOBITPS
KHCHEM.

Takox iCHY€e TEPMIH «npUMicbKa 3eleHa 30Ha» K TEPUTOPIS 3a MEKaMHU MICTa,
3aifHATa JicaMU, JIICOMapKaMU Ta 1HIIMMH O3€JIEHEHUMH TEPUTOPISIMH, SIKA BUKOHYE
3aXMCHY 1 CAHITApHO-TIN€HIYHY (YHKIII Ta € MICUEM BIANOYMHKY HaceneHHs. [l
OUIBII MIMPLIOTO TAYMA4YeHHS 3eJeHO01 30HU MicTa, npod. Kyuepssuii B.I1. BBoquTh
NOHSTT «KOMWIEKCHOI 3eleHOoi 30Hu Micma», i SKUM pO3yMi€ HAyKOBO
OOIPYHTOBaHY CYKYIIHICTb TEPUTOpPIN (3€JIEHUX 30H) Y MEXaX HACEJIEHUX MICIb 1 3a
MICTOM, SIKa BKJIFOYA€ 3€JIEHI HACA/KEHHS, BOJAHI MPOCTOPU Ta I1HII €JIEMEHTHU
OPUPOIHOTO JaHAmA(TY, 0 € CBOEPITHUM EKOJIOTTYHMM KapKacoM IUIaHYyBaJlbHOT
CTPYKTYpU MicTa, 1 3a0e3nedye pekpealliiiHi, caHITapHO-TIr€HIYHI, €CTeTUYHI Ta
corianbHi (YHKIIT 3 METOI0 CTBOPEHHS 30POBOTO JOBKULISA JJIsS Tparli, CIOPTY 1
BIJIMOYMHKY HAceJeHHS. Y IIbOMY BU3HAYEHHI1 BIIEPIIE y KaTErOpPir0 KOMIUIEKCHOI
3€JIEHO1 30HM MiCTa BKJIIOYAIOTh HE JIMIIE O3CJICHEHI TepUTOpii, ajie 1 BOAHI Iieca 3
IHIITUMU €JIEMEHTaMH TPUPOTHOTO JIaHAIad Ty, B MEXKax Ta 1M03a MEKaMH MiCTa.

Jlemio mwupiie, i3 TONOBHEHHSMHU, TPAKTYIOTh TEPMiH KOMIUIEKCHOT 3€JI€HOT 30HH
MicTa HayKoBIli JIBBIBCHKOTO HAIIOHAJILHOTO YHiBepcutery im. [. @Dpanka:
M. Enbaxinze, O. 3aBagoBuy, T. SAmiens. 3a iX NepeKOHAHHSIMU, «KKOMHIEKCHA 3€l1eHA
30Ha Micma» — 1€ CUCTeMa MPHUPOJHUX Ta MPUPOJHO-AaHTPONOTECHHHUX EJIEMEHTIB
ypOonanamadTiB, sKa € CBOEPIAHUM EKOJIOTIYHUM KapKacoM IUIaHYBaJIbHOT
CTPYKTYpH MICTa Ta BUKOHY€E pEKpealiiiny, IpupoJ0OXOPOHHY, CAHITAPHO-TIT1€HIYHY,
€CTeTHYHY Ta COoLlabHY (DYHKIIT 11 CTBOPEHHS 37I0POBOTO JTOBKIIIS, MIATPUMKH Ta
30epexeHHs 010p13HOMAHITTS Ta peKpeariiiHol AiSIbHOCTI HACEICHHS.

OTtox, MpoaHaNi3yBaBIIM PI3HI TPAKTYBAHHS MOHATTS «3€J€Ha 30HA MICTay,
MOXKHA CTBEP/KYBaTH, IO y IO KaTEropito BKIIIOYAIOTHCS 3€JIeHI HACaPKeHHS 3a
MEXaMU HACEeJICHOro TYHKTY. ToIml SIK «KOMWJIEKCHA 3eleHa 30HAd MICmay
PO3MIISAAETHCS OUIBIT IIHMpINE, 13 BpaxyBaHHSM 3€JIEHUX MAacHBIB SK 32 MEKaMu
MICTa, TaK 1 BHYTPINIHbOMICHKHUX HACa/KEHb. Y3arajibHUBIIN BHIIEC HaBEICHI
BU3HAYCHHSA, (POPMYITIOEMO TaKe OHATTS: KOMHIIEKCHA 3eleHa 30HA Micma — 11€ €IMHA
CUCTEMA 03€JIEHEHUX, 0OBOJHEHUX, BKPUTUX POCIMHHUM IOKPHUBOM TEPUTOPIN MiCTa
1 IPUMICBKO1 30HH, fIKa OpPMYy€E CHCTEMY B3a€MOIIOB’SI3aHUX E€JIEMEHTIB JIaHaaPTy
MicTa (MICTE€UKa, TPYNH MICBKHUX HACEJICHUX MICIb) 1 MPUJIEIIOr0 paoHy, IO
3a0e3rneuye KOMIUIEKCHE BUPIIICHHS NUTaHb O3€JCHEHHS ¥ OOBOJHEHHS TEPUTODIi,
OXOPOHU TPUPOAM M pekpeallii 1 CIpsMOBaHa Ha MOJIMIICHHS Ipalll, MoOyTy Ta
BiJIMTOYNHKY TPOMAJISTH.

JIo CTPYKTYypHHX €JeMEHTIB KOMILUIEKCHOI 3€J€HOi 30HM MICTa BIAHOCSTH:
3araJlIbHOMIChKi JIaHamadTHO-pekpealliini  TepuTopii, JanamadTHO-peKkpealiini
TEPUTOPIT  KUTJIOBUX  PAMOHIB, BYJIMIl, JOPOTHU, TPOMHCIOBI  TEPUTOPI],
CaHITapHO-3aXKMCHI 30HM, JICH Ta MIChKI JIICM, aBTOMOOUIbHI JOPOTH, O3€JCHEHI
TEPUTOPIi MPUMICHKUX HACENEHUX MYHKTIB, YCTAHOBU BIATMIOYHHKY, TYPU3MY 1 CIIOPTY,
MOJIE3aXUCHI CMYTH, CaJIi 1 BAHOTPAIHUKH, CUICHKOTOCTIONAPCHKI 3eMJIi Ta BOIONMHU.

BinmoBigHO CKIaAOBUMHU €JI€MEHTaMHU KOMILJIEKCHOI 3€JIeHOI 30HU MICTa €:
MICBKI Caau 1 MapKd, MapKH 1 Caad XUTJIOBUX pailoHiB, OynbBapu, CKBEpH, ajei,
IOUISTHKA 3€J€HOro OyAIBHULTBA 1 TOCIOAApPCTBA PI3HUX YCTAHOB 1 TEPUTOPIH,
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JTiCOMapKH, JIyTONapKu, T1APONapKy, JIICOBI MaCUBU y MeXaxX MICTa, TEPUTOPIi cajiB
Ta BUHOTPAIHUKIB, OIS, TOPOIH, CIHOXKATI, TACOBUIIA, BOJIONMHU.

KommiekcHa 3enmeHa 30Ha MiICTa CKJIANAETBCA 3 s7pa, M0  BKIIOYAE
BHYTPIIIHBOMICBKI 3€JIeHi MAacHBH, i 30BHIIIHBOI 30HHU. Ii 006’€KTH K1acHiKylOTh
3T1HO TEPUTOPIaTIbHOI 03HAKHU 1 (PYHKI[IOHALHOTO MPU3HAYEHHS. Y Sap1 BUILISIOTH!

® MIKpOpPaOHU 1 KUTJIOBI TPyIH (KBApTAIN);
® O00’€KTM O3€JICHEHHA 3arajlbHOT0 KOPUCTYBaHHS 1  CIEHIaJIbHOTO
MIPU3HAYCHHS,
® 00’€KTH 03€JICHEHHSI BYJIHIlb, MaricTpajeH, IOl
® 00’€KTH 03€JeHEHHS IPOMHUCIOBUX TEPUTOPIH.
J10 30BHINIHBOT 30HU BXOASATh:
® T103aMicbka 3a0ymoBa 1 TMPOMHCIOBI TEPUTOPIi, KypopTH 1 MiCIA

BiJIMTOYUHKY;

® JI0pOry;

® JIiCOBI MacWMBM — TMPUMICBKI JICH, JIICOMAPKHU, 3aXHMCHI HaCaKCHHS,
MOJIE3aXMCHI Ta 1HIIII CMYTH;

® caju, BUHOTPAHUKH, PO3CaIHUKH, HEO3eJICHEeH1 3emuti

(ClIBCHKOTOCTIONAPCHKI TA 1H.);
® BOJOMMHIIIA.

3a (QyHKI[IOHAJIbBHUM MPU3HAUYEHHSAM 3€JI€H1 HaCcaJKEHHSI BHYTPIIIHbOT YaCTUHU
KOMILJIEKCHOI ~3€JICHOI 30HM MiCTa TMOAUISIOTh Ha TPU TPYNH: 3arajibHOTO
KOPUCTYBaHHS, 0OMEXKEHOTO KOPUCTYBAHHS Ta CHEI1aJbHOTO MPU3HAYEHHS.

Jlo 3enmeHuX HacaKEHb 3d2albHO20 KOPUCMYBAHHS HAJEXKaTh MPHUMICHKI
JICOMAapKH, MIChKI TMapKu KylIbTypu ¢ BIANOYMHKY, paWOHHI MapKH, I1HIII
CreriajaizoBaHi MapKu, MICbKI caay 1 cai KUTJIOBUX pPanloOHIB, CKBepH, OyibBapw,
ajei.

3eneHi HaCaKEHHS 00OMeJNHCeH020 KOPUCHY8aHHs — 1€ O3€JIEHEH1 TepHUTopii
MIKpPOpalOHIB, 3aKJIaJliIB OXOPOHU 3J0POB’Sl, JUTSIYUX CaJliB, MK, BHIIHUX
HABYaJIbHUX 3aKjaiB, npodeciiHO-TEXHIYHUX HAaBYaJIbHUX 3aKiaiB,
CHIOPTUBHO-03/I0POBYMX Ta KYJIBTYpPHO-OCBITHIX YCTaHOB, CAaHATOPiiB, MPHUBATHHUX
HiAPUEMCTB, CKIAJACHKUX 30H TOIIO.

3eneHl HaCaJKEHHS CneyialbHO20 NpU3HAYeHHs BKIIIOYAIOTh HACA/DKCHHS Ha
MICBKMX BYJIUIIX Ta aBTOMAaricTpajisix, TEpUTOpii CaHITApHO-3aXMCHHUX 1
BOJIOOXOPOHHUX 30H, MPOTHUEPO3iHI Ta BITPO3aXMCHI HACaJKEHHS, OOTaHIUHI M
300JI0T14HI CaJii, HACAJKEHHSI Ha TEPUTOPISAX PO3CATHUKIB, KBITKOBUX TOCIIOAAPCTB,
TUTOZIOBHX CaJIiB MPUMICHKUX TOCTIOAAPCTB, HA KIIAJOBHUIIAX.

BignoBimno mo IlpaBmim yTpuMaHHS 3€JIEHMX HACaKEHb, 00 €KTaMH
OmaroycTporo y cepi 3eJICHOTO TOCIIOIapCTBA HACETICHUX MYHKTIB €:

1) mapkw, mapKu-mam’SITKA CaJOBO-TIAPKOBOTO MUCTEITBA, TiJIPOMAPKH,
JyTomnapkKH, Jicomapku, OydepHi mapku, pailoHH1 caau;

2) JAeHAPOJIOTIYHI MApKH, HAllIOHAJIbHI, MEMOpiaibH1 Ta 1HIIIL,

3) cksepu;

4) MICBKI JIiCH;

5) 30HHU pekpearii;

6) 3CJICHI Haca DKEHHS B OXOPOHHMX Ta CaHITAPHO-3aXMCHUX 30HAX;
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7) mnpubeperxHi 3eeH1 HacaKSHHSI;
8) 3eneH1 HAacaKEHHS MPUOYTMHKOBUX TEPUTOPIH.
[InaHyBaHHS CHCTEMH O3CJICHCHHS MiCTa 3IIMCHIOETHCS ITOCIIOBHO, CIIOYATKY

Ha PIBHI T€HEPAJBbHOTO IUIaHy MICTA; Jaii MJIaHy IUIAaHYyBaJIbHOTO pailoHy 1 MOTIM
IPOEKTY JIETaIbHOTO ITUIAHYBAaHHS JKUTIOBOTO paloHy 1 MiKpopaioHy. ICHYIOTh pi3Hi
I1XOM 10 OpraHi3aliii CHCTEM O3€JIEHEHHS: MePUINi, KON CUCTEMA 03€JIEHEHHS Ma€e
NiUIENIMNA XapakTep 1 3aJIeKUTh BlJl IUIAHYBAJIbHOI CTPYKTYPH MICTA, 1 APYTUil, KOJIU
3eJIeHI MAaCUBHU CUCTEMHU (DOPMYIOTh IUIaHYBaHHA MicTa. BUIISIOTH TaKoX AEKIJIbKa
BU/IIB PO3MIIICHHS 03€JIEHEHUX TEPUTOPIN y MJIaHI MicTa: [IEHTpUUYHe, nepudepiiine,
IpynoBe, JIHIMHO-CMYTOBE.

3aB1aHHA 10 BAKOHAHHA J1a00paTOpPHOIL podoTH

3apnanns 1. CxiacTd COHCKM BHUJIB POCIMH pI3HUX TNapkiB  (abo
BOJIHO-O0JIOTHUX KOMIUIEKCIB) M. 3alOpizKKs.

3aBaanns 2. BuBuMTH CTPYKTypy yIpPyNOBaHb pPOCIWH TApKIB MiCTa:
TaKCOHOMIYHa, OionoriyHa, 6iomopdosoriaaa, XopoJoriyaa, eKoJIoriyHa.

3aBaanus 3. BcTaHOBUTH IIIOILY MAPKIB T 130JITIB 1HIIUX BHUIIB.

3aBaanns 4. [Ipoanami3zyBaru Ckiaj pOCIMHHUX YIPYyHMOBaHb MICTa Ta OIIHUTH
iX MomiOHICTb.

3aBnanna 5. [ToOynyBatu rpadik 3aJeXHOCTI «BUIOBE 0ArarcTBO POCIMHHHUX
yIPYNOBaHb — IUIOLIA 130JIATY».

BuxigHi nani a9 aHaJjizy

3anopiKKad — aAMIHICTPAaTUBHUN IIEHTP 3amopi3bkoi 00nacTi, po3MillieHUN Ha
p. Auinpo. 3a piBHEM MNPOMUCIOBOIO MOTEHINATY 3alopiXiKS 3aMHUKAE I STIPKY
HAWOUIBIIUX 1HAYCTplaTbHUX UEHTPIB Ykpainu. Po3Butok 3amopixoks cKiaaaBcs
TaKUM YHHOM, III0 HaWOLIBIIl MPOMHCIOBI MIANPUEMCTBA BHUSBWINCH Y
Oe3mocepenHiil OMM3BKOCTI 10 KUTIOBOI 3a0ymoBHU. Y pe3yibTaTi 3HauyHAa 4YacTHUHA
KUTIOBOT 3a0ymoBu (1m0 70%) 3HAXOAWTHCS B 30HAX BIUIMBY ITPOMHUCIOBHUX
1 ITPUEMCTB.

B xiHm 50-x Ta B 60-X pokax movajgocs IJIaHOMIPHE O3EJICHEHHSI TEpUTOpIN
IPOMUCIOBUX MiANPUEMCTB MicTa. CTBOPIOBAIMCS JICO3aXHMCHI CaHITapHI 30HM, JJIS
AKUX MII0Mpad ra30CTiiKI MOPOAM JIepeB Ta KyIliB. B nieit yac Oyno 3aknaneHo napk
KyJBTYpH Ta BIANOYMHKY «/[yOoBuii rait» ta napk «llepemorm.

3riiHo pimieHs 3anopizbkoro oOJBUKOHKOMY 1972-1984 pp. 5 mapkiB Oyro
BHU3HAHO TMAPKOM-TIaM SITKOI0  CaJ0BO-MIAPKOBOTO  MHUCTEITBA, 30KpeMa, MapK
«EHepretukiBy, «Anes ciaBu», napk iM. T.I. [lleBuenka, mapk 3aj1i3HUYHOI CTAHIT
3anopixxksa-II. IM npucsoeHo Leif craryc sk mapkam, B SKMX POCTYTh JepeBa Ta
YarapHuKu 0araTthbOX BHJIIB, B TOMY YHCII 1 €K30TH, 1[0 MalOTh BEJIUKY €CTETUUYHY
miHHicTh. KpiM mporo, mapk mo Byda. KpemiiBCchbKiii Mae HayKOBY Ta ICTOPHUYHY
I[IHHICTh 3aBISKH BIKOBIYHOMY €K3eMIUIIpy miomy y Bimi Omuspko 400 poxis.
LlenTpanpHuii mapk KyJabTypd Ta BIANOYMHKY «JlyOoBuil rait» Oyno BHU3HAHO
nam’sITKOI0 TPUPOJM MICIIEBOTO 3HAUEHHS, TaK K 0 HOro CKJIagy BXOIATH 5 Ta
3aI0B1/IHOI 30HM, A€ POCTYTh 1yoH, sikuMm Onmu3bko 300 pokiB. Ctaryc napk-nam’siTka
CaJI0BO-MIAPKOBOTO MHCTEITBA OTpUMaB 1 3amopi3bKuii OOTaHIYHUN caj IUIONICIO
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12 ra.

Ha 2010 pix y 3amopixoKi, 32 TaHUMHA MICHKOTO YIIPABIIIHHS 3 MUTaHb €KOJIOTI,
HaiiayeThes 19 mapkiB 13 3aranpHOO mUioniero Onm3bko 190 ra, a Takox 71 ckBep, i3
3arajJibHOI0 momer0 Onmu3pko 90 ra. 3arajmoM, IIOMIA BCIX 3€I€HUX HAcaIKeHb
ckianae oiunpine 500 ra.

BaxinBuM TOKa3HUKOM [IJIsi  OILIIHKM 3a0€3MEYEHOCTI MICTa 3€JICHUMU
HACa/PKEHHSIMU € HOpMa O3€JICHEHHS — IUIOIIA O3€JEHEHUX TEPUTOPIA 3arajibHOTO
KOPUCTYBaHHS, sSIKa MPUMAJAE HA OJHOTO MEIITKAHIIS.

3a pmanumu  KCII «3anopix3eneHrocmy» Ha OJHOTO MENIKAHISL MiCTa
IPUXOAUTLC 22,9 M? 3eleHUX HACAHKEHb 3arajbHOr0 KOPUCTYBAHHS, IO 3HAYHO
IIEPEBUIIYE HOPMY, KA CTAHOBUTH 14,5 M*/0COOUHY, 3 ypaxyBaHHAM KIiMaTHYHOT
30HU Ta BIUTUBY MPOMUCIOBUX MiANpueMctB I-ro Ta II-ro kiacy mkiJymmBOCTI.

Take BHCOKE 3HAUEHHS HOPMHU O3CJICHEHHS B 3amopiXkKi OOYMOBIIOETHCS
3HAYHUMU IUJIOIIAMH 3€JICHUX HACaJKEHb 0. XOPTHUIS Ta MPHIETIUX OCTPOBIB, SIKi
BIIHOCATBCA A0 TepuTopii 3amopixkoksa. B 1993 pomi octpoBy Xopruusg Oyio
IPUCBOEHO CTATyC HAI[IOHAIHHOTO 3aKa3HHKA.

JUIss  KATIOBUX  paliOHIB TIOKa3HUK HOPMH  O3CJICHCHHS  CTaHOBUTH
8,5 M*/0co0uHy, 3 ypaxyBaHHSAM THX JXX€ YMOB, WO i aus micta. ITopiBHSHHS #HOTO
3HAYEHHS B PI3HUX aJIMIHICTPAaTUBHO-TEPUTOPIAIBHUX PailoHax 3amopioKs CBIAYUTD,
mo B 3aBojcbkoMy, OnekcaHJIpiBCbKOMY Ta BoO3HECEHIBCHbKOMY BIH HAWOUIBIINN 1
HaBITh TiepeBUIlye HOpMy. HaliMeHIll 3HAaYeHHS HOPMH  O3€JICHEHHS B
KomyHnapcekomy Ta [lleBueHKIBChKOMY pailoHax.

KoHTpo/IbHI NUTAHHSA:

1. ITosICHITB, SIK1 TEPUTOPIi MiCTa BITHOCSTH 0 03CJICHCHUX ?

2. JlaiiTe BU3HAUCHHS TOHATTS «KOMILJIEKCHA 3€JeHa 30Ha» MmicTa. [1oscHITS, sKi
CTPYKTYpHI €JIEMEHTH ii CKJIaJIaloTh?

3. [aiiTe xapakTepUCTHUKY 3€JIEHUM HACAPKEHHSIM 3arajibHOr0 KOPUCTYBaHHSI.

4. TlosicHITh, 3 SKOI METOIO MPOBOASITH HOPMYBAHHS B O3CJICHCHHI HACEICHHX
MYHKTIB?

5. [TlogcHITB, SAKOI € oNnTHUMajibHa 3a0€3II€UYEHICTs MICTa 3CICHUMU
HACaKECHHSIMU?

6. [1osCHITB, IKUMU LUISIXaMH Ta 3ac00aMM B1J1I0YBa€TbCA NPOHUKHEHHS AESIKUX
BU/IIB POCJIMH Yy MicTa?

JIABOPATOPHA POBOTA Ne 11

Tema: CaHiTapHO-TIri€HIYHE OIIHIOBAHHS 3€JIEHUX POCIMH Yy HaCeIeHUX
MyHKTaX.

Merta: OBOJOAITH METOIUKOIO CAHITAPHO-TITIEHIYHOTO OIIIHIOBAHHS 3€JICHUX
pOCIMH y HacelneHuX MyHKTax. OHIHUTH 00’€MH YTBOPEHOTO OMAJIOr0 JIUCTA Ta
BCTAHOBUTH KUTbKICTh HAKOTIMYCHHUX IIKIJTUBUX PEYOBHH 3EJICHIMH HACAPKEHHSIMH.
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O6sagHaHHs Ta Marepiaju: TaOIWYHI JaHI [IOAO IOITIMHAHHS POCIHMHAMU
3a0py/IHIOIOYMX PEYOBUH 13 TIOBITPS MICBKOI TEpUTOpIi, CIeliaJibHa BHJIETKA
(BeJIMKUY MITAHTEHIIUPKYJIh), PYJIETKA, TOBITHUKOBI MTOCIOHUKH, KAJIbKYISITOP.

Ilnan BUBYEHHA TeMU

1) Cucrema MICbKHUX 3€JIE€HUX HACAKEHb.

2) O3eneHeHi TepuTopii.

3) PocnuHHMil Marepian y MiCbKOMY 3€J1€HOMY OyI1BHHUILITBI.
4) ®opMyBaHHS 3€J€HUX HACAKEHb, IX YTPUMAHHS 1 TOTJIS.
5) CaniTapHO-TIT1€HIYHI POJIb 3€J€HUX HACAKEHb.

IuTanHs 10 CAMOMIATOTOBKH:

1. diToreHO3M MicTa Ta MPUMICHKOT 30HH.

2. JlicoBa Ta Jiy4Ha pOCIUHHICTb.

3. Pocauam BO0¥M 1 3BOJIOKEHHMX MICIIE3POCTAHbD.

4. ITapkoBi yrpymmoBaHHS POCIIHH.

5. Exonoro-QiToneHOoTHYHI 3aKOHOMIPHOCTI MPOCTOPOBOTO  PO3MILIEHHS
POCIMHHOTO MOKPUBY MiCTa.

Teopernunmii BinomMmocTi

Canimapno-2icieHiuni YyHKYii 3e1eHUX HaACadIHceHb.

Ouuwenns npuzemHo2o wapy nogimps. 3eNeHUH MacuB, IO 3HAXOAUTHCS Ha
HUISAXY 3a0pyJHEHOTO MOBITPSIHOTO TMOTOKY CHPHSE 3HIKECHHIO HOTO MIBUIKOCTI, B
pe3ysIbTaTi Yoro YacTWHA MY OCIJa€ Ha MOBEPXHI JUCTS, XBOi, T'JIOK, CTOBOYPIB 1
mij yac Joiry abo MOJIMBY 3MHUBA€THCS Ha 3eMII0. PO3MOBCIOHKEHHIO MUYy 100pe
MePENIKO/KAI0Th 1 Ta30HU. [luio3aTpumylodi BIIACTHUBOCTI PI3HUX TOPiJa JepeB i
YarapHUKiB HEOJHAKOBl. 30KpeMa, omylieHe abo KIIeWKe IHUCTS 3aTpuMye€ 3HAYHO
OlyIbIIIe TIMITY, HIXK TIIAJIKE.

VY 30H1 3eeHUX HACA/HKCHb 3alICHICTh MOBITPA y 2—3 pa3W MEHIEe, HIXK Ha
BIIKpUTHX MICBKHX TepuUTOpisix. Hampukiam, aepeBHI HacCaHKEHHS 3MEHIYIOTh
3aMMJICHICTh MOBITPA Yy BereTauiiHuid nepiog Ha 42,2%, a 3a BIACYTHOCTI JIUCTSHOTO
nokpuBy — Ha 37,5%. HaBiTh NOpPIBHAHO HEBEIMKI MICbKI CaJd 3HUKYIOTh
3aMUJIEHICTh MICHKOTO NOBITPS y JiTHIM yac Ha 30—40%.

3eJieHl HAaCa/HKEHHsI, MOTJIMHAIOYM 3 MOBITPS MIKIJJIMBI Ta3U 1 HEUTPaTI3yI0UuH iX
y TKaHWHaX, COPUSIIOTh 30€peKEHHIO Ta30BOT0O OanaHcy B arMocdepi, 010710TITYHOMY
OYMINEHHIO TMPHU3EMHOro TMOBITPs. Ha BHKOpHCTaHHI Ta3004YMCHUX BJIACTHBOCTEH
JIEPEBHO-YarapHUKOBUX HACA/PKEHb 3aCHOBAaHWI NPHUHIMI YCTPOIO CaHITaApHO
3axucHuX 30H. IlIkigmuBi ra3u, 3o0kpemMa kapOooH (IV) okcua, NOMIMHAIOTHCS
POCIMHAMHM, a TBEPJll YACTUHKH aepo30J1iB OCIAAI0Th HA JIMCTKaX, CTOBOypax 1 rijikax
pociuH. [locaaku, po3TamoBaHi ymomnepek MOTOKY 3a0pyIHEHOTO TOBITPS,
pO30MBAIOTh TEPBUHHUN KOHIIGHTPOBAaHWUW TOTIK Ha pi3HI Hampsmu. [Ikiamusi
BUKUIM PO30aBISIOTHCS YUCTUM TOBITPSIM, 1 iX KOHIIGHTpaIlia y TMOBITPI
3MeHIIyeThcsl. HallOunbll akTUBHO 3€lieHl HACAIKEHHS 3HUXKYIOTb BMICT Ta3iB Y
HOBITPI, KOJIM JIUCTS Ha JiepeBax HanOuibmie. Hampukman BmicT kap6ony (IV) okcnay
IiCJIs IOSABM JIUCTS 3MEHILYEThCS y 22,5 pa3u y NOPIBHAHHI 3 O€3IMCTHM MEPIOIOM.
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Jist nepeBHOT pOCTUHHOCTI HA BMICT MIKIVIMBUX XIMIYHUX CIOJIYK y MICHBKOMY
MOBITP1 BUSIBIISIETHCS TAKOX Y 3ATHOCTI JIEPEB /10 OKHUCJICHHS Mapu OCH3UHY, Tacy,
aneTony 1 T. iH. Kpim Toro, 3eneHi HacaJKeHHs 3/1aTHI YIOBIIOBATH 1 paliOaKTUBHI
PEYOBUHH, 1110 MICTITHCS B MOBITPi. JIUCTS 1 XBost AepeB MOXKyTh mormuHaTH 10 50%
panioakTuBHOTO Hofy. [lormmHaThea pocaMHaMU U pi3HI PEYOBUHH, 110 MICTATHCA Y
IPYHTI, HampuKiajd, Baxkkli Meranu. [ligpaxoBaHO, IO POCIMHHICTH MOIIMHAE 3
noBITps 1 3B’s13ye 50—60% TOKCHMYHMX Tra3iB, TOAl sIK arMoc(depHa Bojora — 5—20%,
rpyHtH 5—10%, BooiMU 1 TBApUHU — MEHIIIE 5%.

36acauennss npusemHoco wapy nogimps Kuchem. OnTUMaiIbHAa HOpPMA
cnokuBaHHsS KuCHIO — 400 Kr/pik Ha OIHY JIIOAMHY, TOOTO CTIIBKH, CKUIBKH HOTO
npoaykye 0,1—0,3 ra MICBKMX Haca/pkeHb. 3a peKoMeHaallisMu BcecBiTHBOT
oprauizanii oxoponu 310poB’s (BO3), Ha 0qHOro ropoasgHUHA Mae Ipunagarti 50 m>
MiCBKUX 3€JIEHHX HacamkeHb 1 300 M NpUMiChKHUX.

3eneHl POCIMHU BIJITPAlOTh 3HAYHY pOJb Yy 30aradeHHl HaBKOJIUIIHHOIO
cepenoBuiia KucHeM 1 mornuHaHHI kapOony (IV) okcumy. JlepeBo cepemHboi
BEJIMYHMHM 32 24 TOj. BIHOBIIOE CTUIBKM KHCHIO, CKITBKM HEOOXITHO /IS TUXaHHS
TPHOX YOJIOBIK. 3a OJUH TEIUIMHA COHSYHHUI J€Hb TeKTap JICy MOIIMHAE 3 MOBITPS
220—280 xr kapoony (IV) oxcuay i Buainse 180—220 kr KucCHIO.

Pi3H1 pocnuHM 37aTHI BUAUIATH PI3HI KUIBKOCTI KHUCHIO: Oy30K 3a mepiof
BereTawii BUALIAE 3 MOBEpXHi nucTd miomero 1 m? 1,1 kr kucHio, ocuka — 1,0 kr, rpad
— 0,9 k1, acen — 0,89 xr, 1y6 — 0,85 kr, cocna — 0,81 kr, kinen — 0,62 kr, auna
npidnonucra — 0,47 Kr.

PocnuHu  po3pi3HAIOTBCS Takok 1 3a €(EeKTUBHICTIO Ta3000MIHY: SIKIIO
e(eKTUBHICTh Tra3000MiHY sTMHU npuiiHaTi 3a 100%, TO y MOApPWHU BOHA CKiIaje
118, cocHu 3Bu4aitHoi — 164, muru KPyMmHOIUCTAHOI — 254, ny6a dyepermryaroro — 450,
Toro:i 6epriHchKoi — 691%.

HaliBa>xuBIIlIO BIACTUBICTIO POCIWH € TaKOX iX 3/IaTHICTh 3MEHIITYBaTU
OakTepiasibHy 3a0pYyIHEHICTh MOBITPSI, MIABUIIYBATH MOTO 10HI3AIlIO, 30aradyBaTu
pi3HOTO poay (DITOHIMIAMHU, 1110 TTIO3UTUBHO BILIMBAE HA JIIOAUHY.

3eneHi Haca/pKEHHS yTpuU4l 30UIBIIYIOTh KUIBKICTH JIETKMX HETaTHBHO
3apsAJKEHUX 10HIB 1 CIIPUSIOTh 3MEHILIEHHIO KUIBKOCTI BaXKHUX 10HIB, IKI BAHUKAIOTh
y pe3yibTari 3’€IHaHHS JErKUX 10HIB 3 BOXXKUMH siApaMH KoHJeHcalli. Tak, BMICT
JIETKUX 10HIB y MICBKMX Tapkax ckiaamgae oOmu3bko 800—1200 Ttuc./em®, y
nBOpax-«konoasasax» 500 tuc./cM® (y 3aKpUTHX OaraTodOIHHMX HPMMILIEHHAX —
25-100 tuc./cM’). V aicoBoMy MOBITpi CTymiHb ioHi3amii KUCHIO y 2—3 pasu Ginblie,
HIK Y MOPCBKOMY a0o0 y MOBITP1 HAJ JYyroM, 1y 5—6 pa3iB Oulbllle, HIXK Y MICHKOMY.
[TinBuIieHa KOHJIGHCAIlis BKKUX 10HIB MOTIPIIY€E BUIUMICTh, HETATUBHO BILJIMUBAE HA
JIUXaHHS JIIOJIeH, BUKIIMKA€ YTOMJICHICTb, a JIErKI HETaTHBHI 10HM MOKpAIIyIOTh
JUSITBHICTh CEPIIEBO-CYIMHHOI CHCTeMH. SIK TOoKa3ajau JOCHIKCHHS, IPOBEICHI B
[Tapuxki i HOro OKOIMIAX, Y OXHOMY CM® MiCHKOTO IIOBITPS MiCTHTBCS 86 MO3UTHBHMX
1 66 HEraTUBHUX JICTKUX 10HIB, a TaKOXK 16,7 THC. BaXXKHUX 10HIB, TO1 K B IPUMICHKIH
30H1 — 345 1O3UTHBHUX 1 283 HEraTMBHUX JErKUX 10HIB 1 1,6 THC. Ba)KKHUX.

CrymiHb 10HI3aIli] 3aJIeKUTH BiJl BUAOBOTO CKJIATy 1 BIKY pociuH. Taki pocIuHH,
K sfiMHA eBporieicbka (Picea abies), cocHa 3BuuaiiHa (Pinus sylvestris L.), ny0
yepBoHUM (Quercus rubra L.) 1 uyepemuaruit (Quercus robur L.), Oepesa
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6oponaBuacta (Betula pendula Roth.), 6ina axamis (Robinia pseudoacacia), kieH
oumit (Acer pseudoplatanus) 1 cpionsctuit (Acer saccharinum), TONONS YOpHA
(Populus nigra L.) 1 mipaminansua (Populus pyramidalis), BepOa 3Budaitna (Salix L.)
1 Oima (Salix alba), ropobuna 3Buuaiina (Sorbus aucuparia), Oy30K 3BHUYAWHUN
(Syringa vulgaris), tys 3axigna (Thuja occidentalis), sniBenb Ko3anbkui (Juniperus
sabina) cupusAOTh 30UTBLIEHHIO PIBHS 10HI3allli MOBITPS — KOHUEHTpALis JErKux
ioniB mig ix kpoHamu nocsrae 500 iomis/cm’. HaiibGinblie MOKpamiyroTh iOHHUI
PEXUM aTMOC(PEPHOTrO MOBITPS 3MIILIAHI XBOMHO-TUCTSIHI HACAI>KEHHS.

barato pociauH BUILISAIOTH (imoHyuou — JETKI peYOBUHM, 3/1aTHI 3HUIIYBATU
XBOPOOOTBOPHI OakTepii ab0 ranbMyBaTd iX PO3BUTOK 1 TUM CAMUM O3JI0POBIIOBATH
HaBKOJIUIITHE cepenoBuine. iTOHIUAN BOUBAIOTH TyOCpPKYJIHO3HY MAIMYKY, OLTUH 1
30JI0TUCTUH CTapIIOKOK, TEMOJITUYHUN CTPENTOKOK, XOJIEpHUM BIOpIOH Ta IH.
AKTUBHMMH JDKepernamMu GitoHUMIIB € Oina akamisa (Robinia pseudoacacia), Tys
3axigHa (Thuja occidentalis), xincbkuii KamtaH (Aesculus hippocastanum), cocHa
3BuvaitHa (Pinus sylvestris L.), pi3ai Buau ny6iB. OnuH rexkrap suriBIEBUX HACAIKECHb
3a 100y BuaLaste 30 kr GITOHOUAIB — Ii€l KUTBKOCTI JOCTAaTHBO JUISl 3HHMIICHHS YCIX
MiKpoOiB y Benukomy MicTi. CriocTepexeHHs MoKa3aiH, 1110 MOBITPs MapKiB MICTUTh
y 200 pa3iB MeHIIe OakTepiid, HXK MOBITPS BYJIHUIb.

Crynip (QITOHIUMAHOCTI Yy 3HAYHIA MIpl 3aJ€XHUTh BIJl BEre€TalliHOIO CTaHY
pociuH. Haii0inpma nOpOTUMIKpOOHA  aKTUBHICTh — BIAMIYAETBCA Yy NEPIOL
OpyHbKYBaHHA 1 LBITIHHA. B OCHOBHOMY pOCIMHHM TpPOSBISAIOTH (PITOHIIM]IHI
BJIACTUBOCTI BIITKY, 1 Juile Aesiki — B3UMKY. DITOHIMAHA AKTUBHICTH 3aJI€KHUTh
TaKOX B1J] METEOPOJIOTTUHUX YMHHHUKIB — 3MEHIIYETHCS Y TOXMYPY 1 AOLIOBY MOTOY 1
30UIBIIYETHCS Y TETUTY COHSYHY.

3HudKcenHss pieHA 38YK0B020 3a0pyOHeHHs. 3e€JeHl HaCaJDKEHHS 3HUXKYIOTh
PIBEHb MICBHKOTO IIIyMY, IMOCIA0MIOI0UN 3BYKOBI KOJIMBAHHS Y MOMEHT MPOXOKECHHS
iX Kpi3b TUIKH, JIUCTS 1 XBOIO. 3BYK, OTPAIUISIOUH Y KPOHY, IEPEXOAUTH SIK OM B 1HIIIE
CEpEelIOBUIIE, SIKE MA€ 3HAYHO OUIBIINN, HIXK MOBITPS, aKyCTUYHHM OITip, BiIOMBAE 1
poscitoe 10 74% 1 mormmHae g0 26% 3BYKOBOi eHeprii. BriiTKy HacamkeHHS
3HIKYIOTh IyM Ha 7—8 nb, B3uMKy — Ha 3—4 1b.

Edekr 3HWKEeHHS 1IyMy 3aJ€XHTh Bl XapakTepy I0CaJI0K, MOPOAU JEPEB 1
YarapHHKiB, TYCTUHU KPOHU, TYCTUHU JIUCTS, TIOPH POKY, @ TAKOXK BiJl CHIIU IIyMY, IO
OpoXOAUTh uYepe3 HacakeHHs. [linbHI, 3IMKHYTI 1O BepTUKall HaCaJKEHHS
3HIKYIOTh piBeHb I1ymy Ha 15—18 nb. [Ipu npoxomkeHH1 akyCTHYHOI €Heprii yepes
POCIIMHHICTb PIBEHb IIYMY 3HM)KYETHCS MPOMOPLIHHO O6ioMact. Y cepeAHbOMY KPOHH
JIEpEeB MOMMHAIOTE 110 25% Majarouoi Ha HUX 3BYKOBOI eHeprii 1 mpuoiau3Ho 75% wiei
eHeprii BiIOUBAIOTh 1 PO3CiI0I0Th. Kpalili 1yMonorinHayi BIaCTUBOCTI MalOTh T'YCTI
OararosipycHi HaCaJXKEHHS 3 JICPEBHUX 1 YarapHUKOBUX MOPII.

loninwennsa  mixpoxknimamy  micm. 3€J€HI HACADKEHHS  IOKPAIIYIOTh
MIKPOKJIIMAT MICBhKOi TEpUTOpIi, 3amo0IraloTh HAJAMIPHOMY TEpPErpiBy IPyHTY, CTIH
OyniBenb, TPOTyapiB, CTBOPIOIOTH OUIbII KOMMOPTHI yMOBH JUIsl BIAMOYMHKY Ha
BIJIKPUTOMY TIOBITPI.

B niTHili AeHb TeMIiepaTypa HoBIiTps Ha Byauill cTaHOBUTH 29—30°C, TO y ckBepi
MiKpopalioHy BOoHa He mepeBuiryBatume 22—24°C. Temmeparypy MOBITps 34aTHI
3HM)KYBaTH HaBITh TPaB’SHUCTI Ta30HU: Yy >KAPKUH J€Hb Ha JOPLXKII OUIA Tra3oHy
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TeMIleparypa TOBITPS Ha BHUCOTI 3pOCTy JIOAMHHM Maibke Ha 2,5°C HUx4Ye, HIX Ha
ac(anpToBaHIi MOCTOBIM. IHTEHCUBHICTB 3arajlbHOI COHSYHOI pajiallii Ha BiIKPUTIH
MiCbKili TepuTopii y coHsuni mui mocsrae 4,1 JIx/cM? 3a XBWJIMHY, TOAI SK CEPE
3eneHux HacamkeHb — 0,5 Jlx/cm?. CymapHa COHSYHA Paiallis ImiJ KPOHOK OKPEMHX
BUIIB JIEPEB Maiike y 9 pasiB MeHIIE, HiXK HA BIIKPUTOMY MTPOCTOPI.

licieniune 3nayenHs 3e1eHUX HACAOM#CeHb TIONATAE Yy TOMY, 110 BOHU 3HAYHO
3HIDKYIOTh TEIUIOBY pajialilo, TOMY TEIUIOBl BIAYYTTS JIIOAUHU OJMXK4Ye [0
KOMGOPTHUX caMe cepei 3€yieHl. 3a JJaHMMHU TIri€HICTiB, 30Ha KOM(OPTHOCTI
3HaxoauThes y Mexax 17,2—21,7°C. CucremMa KpyNHHUX 3€JIEHHUX MACHUBIB 3HUXKYE
IHTEHCHUBHICTh «TEIUIOBOro ocTpoBay. CepenHiit Tpanchopmaliiiuuii epext cucteMu
03eJICHEHHs cTaHOBUTH 1,2—3,2°C.

Bonozicms nogimps i éimposuti pesxcum. Ha TeruioBi BiIUyTTs JIOIUHUA CUIBHO
BIUIMBA€ HE TUIBKK TEMIIepaTypa IOBITPs, ajie 1 Horo BOJIOTICTh — pi3HI KOMOIHAII1
TEMIIEpaTypy, BIAHOCHOI BOJOTOCTI 1 MIBHJAKOCTI BITPY CTBOPIOIOTH OJIHAKOBI
COpUUHATTS TemioBoro edekry. [ligBuiieHHs BiIHOCHOT BOJIOTOCTI TMOBITPS
CIPUIMAETHCS JIOAWHOIO y OUIBIIOCTI BUIANKIB SIK TIOHIKEHHS TEMIEpaTypu —
MiBUIIEHHST BoJorocTi Ha 15% copuiiMaeTbcss JIOACHKAM —OpPraHI3MOM  SIK
NOHWXEHHA Temneparypu Ha 3,5°C.

VY palionax Micbkoi 3a0yl0BH, MO30aBJIICHUX HACAJKEHb, BITHOCHA BOJIOTICTH
NOBITPS. B cepeaHboMy Huxkue Ha 15—18%, Hixk B mpumicbkoMmy Jici, Ha 11-12% —
HIX y MicbkoMy mapky 1 Ha 8—10% — HDK Ha OynapBapl 1 y ckBepi. 30UIbIIEHHS
BIJIHOCHOI BOJIOTOCTI TOBITPsI TIOB’s13aHE 3 BUMIAPOBYBAIBHOIO 3/IaTHICTIO POCIMHHOTO
nokpuBy. [loBepxHs, BKpUTa POCIHHHICTIO, BHUIIAPOBYE B JCCATKH pPa3iB OlLIbIIEC
BOJIOT'H, HDX I030aBleHa 3€lieHi. 3 OJHOro M* Ta3oHy BHIApoByeThes 10 200 r/rog.
BOJIM, OJIH Ta JICY 3a TOAMHY BUMAPOBYE B aTrMochepy 1—4,5 Tuc. T Bojaoru. 3aBasku
BEJIMKOMY BUITAPOBYBAHHIO BOJU JIUCTSIM, 3€JICHI HACAKEHHS 30UIBIIYIOTh KOPUCHY
JUISL JIFOAWHU BOJIOTICTh JIoBKoda cebe mo 30%. BmimB pocaMHHOCTI Ha BOJIOTICTh
MOBITPST PO3MOBCIOIKYEThCSI HA BUCOTY JepeBa. lligpaxoBaHo, IO OCBDLKAOUUNA
e(deKT OogHOTO JepeBa, M0 POCTE Y CHPUSTIMBUX yMOBAaX, €KBIBAJIGHTHUU €(EKTy
¢ynkuionyBanHs 10 KIMHATHUX KOHAULIIOHEPIB.

3MIHM TeMmmeparypu 1 BIJIHOCHOI BOJIOTOCTI TMOBITPS MPOSBISIIOTECS B
Oe3mocepeHiil OMM3BKOCTI BiJ MICBKHX 3€JI€HUX HacamkeHb. IIpu i301p0BaHOMY
PO3MILIEHH] HAacaJ)KeHb 1 KOMIIAKTHIA MICBKii 3a0yqoBl 3MIHM TeMOeparypu 1
BOJIOTOCTI TMOBITpsl crioctepiralothesi Ha Bifactani 70—100 M, a mpu o0’eaHaHHI
MICBKUX 1 3aMICBKHUX HAca/)KeHb B €JUHY CHUCTEMY B IMO€AHAHHI 3 BIJILHOIO
3a0ynoBoto — Ha 200—300 m. Jns migBuUIeHHS €(QEKTUBHOCTI BIUIUBY 3€JE€HUX
HAca/HKeHb Ha MIKPOKIIMAT MPUJIEIINX TEPUTOPIA PEKOMEHIYEThCSI CTBOPIOBATU B
MICTax pSIOBl MOCAAKH, CKBEpH, anei, CMyru MHUpuHO0 25—50 M uepe3 KOXKHI
400—500 wm.

3eneni macuBu (kiuHM) Twiomiero nonan 600—1000 ra mokpamrytoTh SIKICTh
arMocdepHOro moBiTps mpuiiernoi 3a0ynoBu Ha BifcTaHi 2—4 kM. [Ipu KoHIeHTparrii
MIKIJUTUBUX 1HTPEAIEHTIB (IO CyMi TOKa3HUKIB) 3HWXKYIOThCA y 2—3 pa3u. Taki
MacHBH TOKpAIIYIOTh pajiallifiHUi pexuM MICchkoi arMochepu: Ha NpUIIETITIN
3a0y/oBaHiil TepUTOpPii 30UIBLIYETHCS 1HTEHCUBHICTh BHIMMOI 1 yabTpadioneToBOi
pamianii Ha 15—25%, 3HMKyeTbC YMHHUK TyMaHHOcTi Ha 10—30%, a aepo3onbHe
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nomyTHiIHHA — Ha 20—40%. Cning miAKpEeCcHIuTH, M0 B PEalbHUX YMOBaX MiCHKOTO
CepeoBUIIA JIUIIE 3HAYHI 3a IIONICIO 3eJIeHI MAaCHBH 3A1HCHIOIOTHh TOMITHUM BILINB
Ha MIKpOKJIIMar (y TOMY YHCII Ha TEIJIOBUH pexkum) Tepurtopii. Came ToMy Ciiijz
MIParHyTH PO3IIUPEHHS IO 3€JICHUX HACAHKCHb Yy MICTaxX JI0 HOPMAaTHUBHUX PIBHIB
— 60% Bix 32a0y10BaHOI TEPUTOPIi.

CydacHi ypOOEKOCHCTEMH XapaKTE€pPHU3yHOTbCS I1HTEHCUBHUMH IOTOKaMHU
PEUYOBUHHU Ta €HEPrii B MPOCTOP1 Ta yacl, a Omnajie JIUCTSI, B TAKOMY KOHTEKCTI, CJIi]l
pO3MISAATH K OJMH 3 €TaliB 1 €JIEMEHTIB KPYrooOiry XiMIYHUX PEYOBHH B yMOBax
MicbKOTo cepenoBuina. OaHaK cydacHe MICTO OPMYETHCS 1 PO3BUBAETHCS B YMOBAX
IHTEHCUBHOTO  aHTPONOTEHHOTO  HABAaHTAKEHHS Ha TPHUPOIHI KOMIIOHCHTH
ypOOEKOCUCTEMHU, B 3B’SI3KY 3 UMM, JIUCTSHI JIEPEBa, sIKI BUPOCIH B YMOBAaX 3HAYHOTO
3a0pyHEHHs] aTMOC(EpPHOTO TOBITPS, B CHUJIY CBOiX COPOIIIHHUX BJIACTUBOCTEH, €
yHIBEpCAJIbHUMU MOIIMHAYAMHU IIUJIOTO PSAY 3a0pYIHIOIOYMX PEYOBUH (HAINpUKIA,
BAXKHUX METANIB), 10 YCKIAIHIOE BUOIp CXeMHM MOBOKEHHA 3 omayuM JucTsaM. Ha
JaHOMY eTarl B YKpaiHi peai3yeThCs HACTyIHA CXeMa IMOBOKEHHS 3 OINaliuM
JUCTSIM: TIiJ] KepiBHUIITBOM MictieBux cTpykTyp KKI, B ociHHi#i niepiof], MpOBOIUTHCA
30ip JUCTS 1, B HaWOUIBII ONTUMICTUYHOMY BapiaHTi, BUBE3CHHS Ha IMOJITOHU
TBEpANX MOOYTOBUX BIAXOMAIB; TMPHU HAUTIPIIOMY CIIEHapii, B ACIKUX BIIJAJICHHUX
palioHax BEJMKHUX MICT 301p OMaJIOro JIUCTA HE MPOBOAUTHCS B3arall.

Slkmio K omaje JHCTS BCE X Taku 310paju, Ha NEepeAHid IJIaH BUCYBAETHCS
HACTYIIHA Ba)JIMBa, MPAKTUYHO HE BUpILIEHA B YKpaiHi, mpolnemMa yTHIi3amii JUCTS.
[Ipupoani mnponecu po3kinanaHHs OloMacu JUCTS YINOBUIbHEHI 1 CKJIaJaroTh, B
3aJIC)KHOCTI B1JI BOJIOTOCT1 CE€peAOBHINA, OUIBIIE ABOX POKIB. YTHIII3allisl POCIUMHHOL
O0loMacd B CMITTEHAKONIMYyBayax BUMAarae 3HaYHUX BUTPAT, a CHAJTIOBAHHSA TaKoi
CUPOBHHHM TIPU3BOAUTH JI0 3a0pyIHEHHs arMmocdepu 1 3a00pOHEHO YUHHUM
3aKOHOJIaBCTBOM.

[Ipu 3ropstHH1 O/IHI€T TOHU POCTUHHUX 3QJIMIIKIB Y TOBITPSI BUBUIHHSIETHCS OIS
9 kr MikpodacTUHOK aumy. Jlo iX cKiamy BXONATH MWJI, OKUCH a30Ty, YaJHUW Ta3,
BaXXKI METaJM 1 HHU3Ka KAHIEPOTCHHUX CHOJYK. B Tiitouomy 0e3 mOCTymy KHCHIO
JUCTI BUAUIAETbCA O€H3amipeH, W0 34aTeH BHUKIMKATA Y JIIOAUHH PaKOBI
3axBoptoBaHHsS. OKpiM TOTO, 3 AUMOM Y TIOBITPSl BUBUIHHSIOTHCS TIOKCUHU — OJTHI 3
HAWOTPYTHIMIMX TSI IFOAUHU PEYOBHH.

Oxkpim 06e3mocepeIHbOi 3arpo3u JIOACHKOMY 30POB’I0, CHATIOBaHHS JIUCTS 1
CyXO1 TpaBH MPHU3BOIUTH 0 TAKUX 3arpo3 TOBKULIIO:

1. B cyxoMy JIHCTi 3ropaioTh 3MMYIOYi KOPHCHI KOMaxHM, Taki K COHeuKa. Ix
300019 — TOMENHIll, JTUIIAIOTHCS 3UMYBATH HA CTafil sl Ha rinkax. Cramarodu
JIUCTSI BOCEHU MU CTBOPIOEMO YMOBH JIJIsl PO3BUTKY IOMEIUIIb HABECHI.

2. CnanroBaHHS JUCTS TPHU3BOAUTH JI0 pyHHAIli I'PYHTOBOTO IOKPHUBY, aJkKe
0e3MmocepelHbO  BUTOPAIOTh  POCIWHHI  3alUIIKKA, THUHYTh TIPYHTOYTBOPIOIOY1
MikpoopraHizMu. KpiM TOro, BOHM THUHYTH 1 BiJI YTBOPIOBAHUX MPH TOPIHHI BAKKUX
METaJiB.

3. 3a HOpMaJTbHUX YMOB, KOJH JIUCTS TIEPETHUBAE, HEOOXIAHI NJISI PO3BUTKY
POCIIMH PEUYOBHMHU TOBEPTAIOTHCS B IPYHT. [Ipm 3ropsiHHI %K yTBOprOETHCS 301a. He
3BaKAIOYM HA 3araJIbHONPUUHATY TYMKY, 3071a — Ty>K€ MOoraHe AOOpHUBO 1, TaKUM
YUHOM, CIAJIOBAHHS JIUCTS MIOPOKY MPU3BOIUTH A0 OUIBIIOTO 301 JHEHHS IPYHTY.
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4. Ha npupomHux AUISIHKaX 1 Ta30HaX BOTOHb 3HMIIYE HACIHHS 1 KOPIHHS
TpaB’STHUCTUX POCJHH, TMOIIKO/KYE HIDKHI YacTHHU JIepeB 1 KyIIiB Ta BEpXHI
YaCTUHU 1X KOPIHHS.

5. 3HUIIEHHS] MPUPOTHOT JIUCTAHOT MiACTHIIKU TPU3BOINTH 10 301IbIIIEHHS B 2—4
pasu npoMep3aHHs IPYHTY.

6. Jlum BiJ BOTHUII, B TYMaHHI JJHI MOKE€ YTBOPIOBATU CMOT 1 Ha JJOBI'O 3aBUCATU
y HoBITpi. B 1lbOMy BUIAJKy MOTIPIIYETHCS BUAMMICTh HAa AOPOrax, 10 MPHU3BOIUTH
70 30UIbIIEHHS YacTOTH JIOPOKHBO-TPAHCIOPTHUX MpHUroA, amapiil. OKpiM TOrO,
MOTPAIUISIOYH B JIET€H1, CMOT BUKJIMKA€E CyTTEBE MOTIPIICHHS 37I0POB’ S JTIOINHHU.

7. 3anumileHl HaceJeHl IYHKTH BUKOPUCTOBYIOTH JUIsl OCBITJIEHHS 3HAYHO
OUTBIIE CIEKTPOCHEPTII.

3aBaaHHs 10 BUKOHAHHSA J1a00PaTOPHOI podoTH
3aBnannsa 1. OxapakrepusyBaTH JCpEeBHI HACaKEHHS IMOOIU3Y HABYAIHHOTO
3aKiIaay Ta KUTIOBOTO OYIMHKY Ta BU3HAUYUTH MACy JIMCTS OKPEMO B3STOTO JIepeBa 3a
nomomoroto piBHsHHS M. bibiua. OTpumaHi TOKa3HUKYU 3aHECTH 110 Tabm. 27.

Tabnung 27 — XapakTepUCTHKA JIEPEBHOIO HACAKECHHS

JlepeBa, 1110 BUOpaHi K «CepeHi» s Jiametp diTomaca JUCTS, KT
JTAaHOT'O HACAKCHHS cTOBOYpa, CM Cupa Cyxa
1.
2.
3.
4,
5.
YcepelHeHU TOKAa3HUK 3 S-TH JIEPEB

3apaanHsa 2. 3IIMCHUTH OIIIHIOBAaHHS IIOIJIMHAHHS Ta BHUIAUICHHS PEYOBUH
nepeBamu. PesynbraTu 3anectu g0 tabm. 28.

Tabnuis 28 — OmiHOBaHHS NOMIMHAHHS Ta BUAIJICHHS PEUOBHH JACPESBAMH

3aranbpHa diTomaca
IIoIIa JINCTSA, Kr/Ta
Haca/KEHHS,
ra

ITornuuaHHs, Kr/ra Buninenus, kr/ra

cupa | cyxa | Pb [ ITun | CO, | SO; | O, | ®itonuunu | Bonora

3aBaanns 3. 3poOUTH BUCHOBKHU Ta 3alpPONOHYBATH LUISXH yTHIII3aLli OaJI0ro
JUCTH.

CxemMa BUKOHAHHS:
31aTHICTh 3€JICHUX POCIMH TMOIJIMHATA 3 TOBITPSA psia HeOe3meyHux s
3JI0POB’S JIFOJMHUA PEUOBUH Ta BUIUIATH KHUCEHb 1 OAKTEPUITUIHI PEUOBUHU JI03BOJISIE
pO3MIIAIaTH HACA/DKCHHS, SK BAXJIMBUN (PAKTOp MOKpallaHHS SIKOCTI MOBITPSHOIO
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CepeloBHINa y MICTaX, a 3ejeHe OYJTIBHUITBO — SK 3aci® O10JI0T1YHOr0 JOOUYHUIIICHHS
CepelloBUIIA BiJl aHTPOIIOTCHHUX 3a0PYIHIOBAYIB.

[I{o6 BMKOHATH CaHITAPHO-TITI€HIYHE OIIHIOBAHHS HACa PKeHb, HEOOX1THO MATH
JaHl Tpo 3amac (piToMacu JHCTS HA JepeBax, IUIONIY 3€JIEHOTO MOKPUTTS (TOOTO
IUTONTYy TPOEKIli KpOH JEepeB Ha TOBEPXHIO TPYHTY), MUTOMI ITOKAa3HUKHU, IO
XapaKTepU3yOTh Ha3BaH1 BULIE (QYHKIIT 3€JIEHUX POCIIUH.

JIJIst 3py9HOCTI MOJKHA BHKOPHCTATH MUATOMI MOKAa3HUKH «CEPEIHBOT TIOPOIN.
BoHu oTprMaHi HUISIXOM yCEpeIHEHHS XapaKTEpPUCTHUK (BIAOMHX 3 JIITEpaTypH) AJs
O0ararbox TMOpiJ JEpeB 1 YarapHukiB, Ta Oyaud TIO3HAYEHI SK TTOKa3HUKH
«CEPEIHBOTIOPITHOTO JepeBay (Tab. 29).

31aTHICTh POCIIMH JI0 OYMIIICHHS MOBITPS BiJl 3a0pyAHIOBAYIB CKJIAJIa€ 3a EPiof
Beretaii (150 ni0) y cepenHpomy:

e | kr smctsa Tonodi (y po3paxyHKy Ha CyXy Macy) MOIJIMHAE Y CePEeaHbOMY
noHana 150 r SO,, sicens — 18 1, mumu — 10 1, akarii 6i10i — 69 1, B’s13y —
39r;

e 25-piune nepeBo tonoui normHae CO, 44 kr, 1y0y — 28 kT, unu — 16 KT,
SITAHKU — 6 KT

® Jopociie JEepeBO B’s3y ocapkye 28 Kr muty, BepOu — 38 KI, KIeHy —
28-33 k1, Tonomi — 34 xr, moBkoBHUII — 31 Kr, siceHs — 27 Kr, KamTany — 16
KT.

Skmo Ha JocHiAHIA TepuUTopii € ra3oHu, TO Tpeba BpaxoByBaTH 1 iX poib Y
MOKpAIlaHHI SIKOCTI CEpeJOBHUINA, a came: | Tra 3eJIeHOTO Ta30HHOTO TOKPHUTTS 3a
Bereranito Buaiage sig 10000 mo 12000 m° kmcHio, 3arpumye y 10 pasis Oinbre
NUITY, HIK IEPEBUHHI HACAJIKEHHS TI€T 5K TUTOII].

JIiss  BW3HAUEGHHS MacH JIMCTS OKPEMOro JiepeBa HEOOXIJJHO BHUKOHATH
PEKOTHOCUMPYBAJIbHI 1 HAaTYpHI JTOCHIDKEHHS, a TaKoX iX KaMmepajbHy O0OpoOKy. 3
I[I€I0 METOI0 Ha KOXHIM JOCHIAHIA AUISTHII HEOOX1JHO MPOBECTH BUMIPIOBAHHS
JTiaMeTpy CTOBOypiB AepeB Ha BUCOTI ~1,3 M KoKHOTO 5-r0 JepeBa. BumiproBaHHS
MO>KHA TIPOBOJIMTH CIIELIAILHOIO BUJIEIKOIO (BEJIMKUM MITAaHTEHIUPKYJb) ad0 uepes
TOBKHHY Kojia 3a (opmynoro S=2nR=nD. JI)is bOro y KUIBKOX JIEpEB BUMIPIOETHCS
JIOBKMHA Kojia CTOBOypa, TMOTIM 3HAUCHHS BHKOPUCTOBYETHCS Jisi BU3HAYCHHS
niametpa 3a hopmyoro (31):

S
T

D =

b

€1y

ne D — niamerp;
S — ITOBKHMHA KOJIA;
T — TOCTIiiHE YKCIIo, 10 T0piBHIOE 3,14,

VY pocnigHOMY HacaJKeHHi 3 15-Tu aepeB oOMparOTh 5 cepeHiX 3a BUCOTOIO.
Jlns KOoKHOi KaTeropii JiepeB IMEBHOTO J1aMEeTpy OOYHCIIOEMO OpIEHTOBHY Macy
3eJIeHOTo 1 cyxoro JucTs. OpieHTOBHA Maca JHUCTS 3 OKPEMOTO JepeBa BU3HAYAETHCS
3a po3paxyHKOBUM piBHSHHSAM M. ba6iva (32):
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M =—1,307 + 0,93-D — 0,114-D" + 0,01-D’, (32)

ne M,,— maca JIucCTs, KT;
D — niameTp cToBOypa Ha BUCOTI 1,3 M BiJI MOBEPXHI IPYHTY, CM.

Po3paxyBaru 3aranbHuil 3anac cupoi hiToMacu Ha JUISHIN JIOCIIKEHHS MOYKHA
3a ¢opmyoro (33):

Mw =M -n, (33)

xn cp

ne M, — cepenHe 3Ha4eHHs cUpoi (PITOMAcH Ha JIIAHLI, KT
n — 3arajbHa KUIbKICTh JIEPEB Ha JUISHIIL.

Po3paxyHok cyxoi macu jaucTs Md KOXXHOTO BHOpPAHOTO JepeBa BUKOHYETHCS
BUXOJSIYM 3 MPUMYIICHHS, [0 CyXa Maca JIUCTS CTaHOBUTH 15% Bix cupoi macu 3a
dbopmynoro (34) (He BpaxOBYIOUU JECATKOBI YUCIIA MICIIs KOMH):

(Mw 15)

Md1 =~ 100

(34)

Ha migcTaBi moOKa3HMKIB 3amacy CHUpOi (piTOMacu JUCTS, OTPUMAHUX 3T1THO
piBHsiHHS M. Bi0iua, a TakoX MOKA3HUKIB ILJIOIII KPOH JEPEB BUKOHYIOTh MEPEX1J 0
KI/Ta HACAIKEHHS 1, KOPUCTYIOUUCh NUTOMUMH XapaKTepucTukamu (Tadm. 29),
IPUCTYINAIOTh 10 OLIHIOBAHHS CaHITAPHO-TITEHIYHOI XapaKTEPUCTUKU HACAKECHb.

Tabauig 29 — IIutoMi TOKa3HUKHU «CEePeTHBONIOPITHOI0» HACAHKESHHS

Iloka3zuuk [lornmnuanus Buniinenus
Byrmekucauii ras, T/ra 5—10 7,5 — —
Kucens, T/ra — — 10—20 15
BunapoByBaHHs Boau, T/Ta — — 2000—-3000 2500
ITu, T/ra 14—65 31,6 — —
SO;, I/KT CyXOro JUCTS 10—150 62,6 — —
CauHelpb, I/Ta 370—380 375 — —
®DIiTOHIMAN, KI/Ta — — 200—500 350

JInst BU3HaUEHHsST aOCOJTIOTHO CYXOi 3€J€HOT MacH OJHOMOPITHOTO HAaCa[KEHHS
MOXKHA CKOPUCTATUCS TTOKa3HUKaMH, HaBeJeHUMH Y poboTax O. BarkoBchKoro, T/ra:
® Haca/pkeHHs nyOy: S5-piuni — 0,65; 14-15-piunt — 1,46-3,7; 30-piuni —
2,45; 35-40-piuni — 2,72-2,90; 70-piuni — 2,75; 110-piuni — 4,0;
® Haca/DKEHHS IieAudii Ta akaiii: S-piuni — 2,11; 10-piuni — 2,2; 28-piuni —
1,66; 43-piuni — 2,02;
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® UIMHKOBI Haca/pkeHHs: 15-piuni — OararopiuHa xBos — 1,9 (xBos
noTo4HOro poky — 0,74); 30-piuni — 18,9 (4,45); 80-piuni — 15,7 (3,0);

® Haca/DKeHHS COCHHU: 29-piuHi — OaraTopiuHa XBosi — 7,89 (XBOsI MOTOYHOTO
poky — 2,17), 56-piuni — 8,5 (2,45), 130-piuni — 3,50 (1,20).

OCHOBHMM METOJIOM YTHJII3aIlli CYyXOro JIUCTA Y MICTI 3amopixoks € Horo 30ip 1
BHBE3EHHS HA 3BAJIUIIE TBEPAUX MOOYTOBHUX BIAXOMIB. 3 PO3PAXyHKIB 3pO3YMLIO, 1110
e JOCTaTHhO BeJMKAa Maca, 1[0 TMOTpedye OMEepaTUBHOTO 1  JII€EBOTO
1HKEHEPHO-TEXHIYHOTO MeTomy mnepepoOku. Hapasi, mimg yac ckiagyBaHHs oOraje
JUCTSI MOKE TEPEMINTYBATUCH 13 MOOYTOBUMH BIJXOJIaMU 1 B MPOIECI PO3KIIATAHHS
BUIUIATH  HeOesmewni  cnoinyku.  OTpuMaHi  JaHi  JO3BOJSATH  HAOYHO
IPOJACMOHCTPYBATH HEMPUITYCTUMICTh CIATIOBAHHS TIOYKOBKJIOTO JIUCTS BOCEHH, ITiJT
yac SKOro (pakTHMYHO 3a JAEKILJIbKA JIHIB MOBEPTAETHCS y MOBITPS 3HAYHA KIJIBKICTb
IIKIJUTMBUX ~ PEYOBUH, M0 HAKOMHYYBAJUCS POCIMHAMHU TMPOTITOM  BCHOTO
BETeTalITHOTO MEPIOfy.

KoHTpo/IbHI NUTAHHSA:

1. TlosicHiTh, Ha sKI TpPynu TOAUISIOTH 3€JI€HI HACa/DKEHHs 3a iX
(hYHKITIOHATFHOIO O3HAKOIO.

2. TlosicHITh, Y YOMY TOJIATAIOTH CIUIBbHI Ta BIAMIHHI PUCH IHTPOAYKOBaHUX Ta
aJIBEHTUBHUX BUJIIB.

3. TloscHiTh, SKi THUOM TOMYJSIIIHHUX CTpaTerii Ta EKOJOTIYHI TPymH €
MPEICTABIICHUMH Cepel IHTPOAYKOBAHUX 1 aIBEHTUBHUX BUIIB.

4. TlosicHITB, sIKI ypOOTeHHI MOMIKOAXKYI04l (DaKTOpU HEraTWBHO BIUIMBAIOTH HA
IHTPOAYKOBaH1 BUJIU POCIIMH.

5. IlosicHITH 0COOIMBOCTI BOJHOTO PEXKUMY JICPEBHUX POCIIHH.

6. IlosiCcHITB, SIKI KpUTEPil BUKOPUCTOBYIOTh JJI OLIHKH KUTTEBOCTI JIEPEBHUX
MOPII.

Po3nin 4
BIIJIMB I'OJIOBHUX TEXHOT'EHHUX YMHHUKIB YPBOEKOCHUCTEM
HA BIOC®EPY TA 310POB’A JIIOJIUHUA.

JIABOPATOPHA POBOTA Ne 12

Tema: Tepai moOyTOBI BIIXOIM Ta iX 3arajbHa XapaKTEPUCTHUKA.

Meta: HaOyTH HaBUYOK IOAO0 KUIBKICHOTO Ta SIKICHOTO aHali3dy MOOyTOBUX
BIJIXO/[1B; 3’SICYBaTH IUISIXH 3MEHIIIEHHS a00 perrKIIi3allii KOXKHO1 KaTeropii BiJXO/1B.

ObsagHaHHs Ta MarepiajaM: TMakeTH TMOJIETUICHOBI, Baru, JOBIJKOBI
MOCIOHUKH, KaJIbKYJISTOP.

Ilnnan BUBUEHHSA TeMH
1) Knacudixkarist BIIX0m1B.
2) 3Minrani BiIXOIH.
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3) PagioakTrBHI BiIXOIH.
4) Mopdonoriuyauii ckiaa TBEpaUX MOOYTOBUX BIIXOJIIB.
5) O6’eMu Ta HOPMHU HAKOITMYEHHS TBEPAUX MTOOYTOBUX BIJIXOIB.

IIuTaHHA 10 CAMONIATOTOBKU:

1. CtpykTypa yTBOPEHHS Ta HAKOMMYEHHSI BIAXO/1B.

2. AHalli3 Cy4acHOro CTaHy YTBOPEHHS IPOMHUCIOBUX BIAXOIIB.

3. CraH yTBOpeHHs HEOE3MEUHUX BIIXO/IB.

4. AHali3 Cy4acHOTo CTaHy MOBOJKEHHs 3 TOOYTOBUMH BiAXOAaMu B YKpaiHI.

5. AmHami3 eKkoJIOTIYHOTO 3aKOHOJABCTBA VYKpaiHM MO0 TOBOKEHHS 3
BIJIXO/IaMU.

TeopeTnunmii BizomMmocTi

Knacugpixauin 6ioxooie. Bioxoou — 1ie TIPONYKTH, SKI BUHUKIHM SK IOOIYHI,
Oe3kopucHi abo HeOa)kaHl B pe3ysbTari BUPOOHWYOI Ta HEBHUPOOHHUOI ISIIBHOCTI
JIOMWHHU Ta, K1 MIATal0Th 3HUIIEHHIO, TepepoOili 200 MOXOBaHHIO.

Teepoi nobymogi 6i0xo0u — CyMilll OPTaHIYHUX Ta HEOPTaHIYHUX KOMITOHEHTIB
CKJIQJHOTO CKJaxy (YOpHI Ta KONBOPOBI METalu, MaKyjaarypa, TEKCTUIIbHI
KOMITOHEHTH, KepaMika, IiacTMaca, poCJIMHHI BIJIXOAH TOLIO), 0araTo 3 IKUX, B TOMY
YuCJIl MeTajd, MOoMNajaroTh B TBepAl NOOYTOBI BIIXOAU TICHS OJHOTO paszy
BUKOpHUCTaHHS. BpaxoByroun Toi (akt, m10 BIAXOAW € 3 OAHIEI CTOPOHH TOJOBHUMU
3a0pyaHIOBaYaMHd HABKOJMIIHBOTO CEPEJOBHINA, a 3 IHIIOI YSBIAIOTH CO00I0
PECYpPCHOIIIHHI KOMIIOHEHTH TBEPAMX IOOYTOBUX BIJIXOAIB, IMOTEHIIMHO MOXHA
BUKOPHUCTOBYBATH [UJISi MEPEPOOKH Ta BTOPUHHOTO BUKOPUCTAHHSA € aKTyaJIbHOIO
npoOJIeMOI0  paIllOHAIBHOTO  YMOPABIIHHA  MYHIIUMIAJBHUMH  BIJXOJaMH.
HekonTponroBaHe Ta HEMPOrHO30BAHE MOBOKEHHS 3 BIAXOJaMU MOKE MPUBECTHU 0
CepHO3HUX EKOJIOTIYHUX HACTIJKIB Ta MPEACTaBIsE COOOI0 3arpO3y OCHOBI ICHYBaHHS
BCBHOTO JIFO/ICTBA.

OnHiero 3 HalBaXJIMBIIIMX EKOJIOTIYHUX MpoOieM B YKpaiHl € HaKOMWYECHHS
BIIXOMIB, SKI HecyTh y co0Ol HeOe3neKy [Uisi HaBKOJHUIIHBOTO CEpeIOBHIIA.
BinnmosigHo knacuikaiiitHoMy Karajory, 10 BiIXOIB BITHOCITh YTBOPEH1 B MPOIIEC]
BUPOOHHMIITBA Ta CHOKMBAaHHS 3aJMILKIB CHPOBUHM, MarepiajiB, HamiB(paOpukaris
ad0 TPOAYKTIB, a TAaKOXX TOBAapM Ta BUPOOHM, SKI BTPATHWJIM CBOi CIOXKHBYI
BJIACTHUBOCTI.

IcHye kinpKa Knacudikaiii BiIX0/m1B:

1) Bci yTBOpeHi BiAXOAU MPUHLIKIIOBO MOXKHA PO3JLIUTH HA JAB1 BEJMKI TPYHH —
BIJIXO/IU CIIO’KMBAHHS Ta BIJIXOAW BUPOOHMIITBA!

® 10 BIAXOAIB BHUPOOHUIITBA BIJIHOCATH MPOMYKTH, SIKI YTBOPIOIOTHCS SK
1moO1YHI TPU CTBOPEHHI KIHIIEBOTO MPOAYKTY;

® 10 BIAXOIIB CHOXHUBAaHHS BIJHOCSTH TOBApU Ta BUPOOM, AKI BIACITYKUIH
CBIA CTPOK B mMOOYTI, @ TaKOXX HEMOTPIOHI JIOAMHI MPOAYKTH abo ix
3aJIMIIKA, CTBOPEHHI B CHCTEMI MICBKOIO rOCHOJApCTBa: TBEP/l MOOYyTOBI
BIIXOJIM, KpymHOTaOapuTHI Marepianu, moOyToBa TexXHiKa Ta MeOmi, sKi
BUICIY)KWJIM  CBIM  TepMiH, KpYyMHOra0apuTHI T'yMOBI  BIJIXO/H,
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BIJIMIPAIlbOBaH1 aKyMYJISITOPH, PTYTHI JIAMITH, aBTOJIOM, €JIEKTPOHHHUU JIOM
(pamio- Ta Teneanaparypa).

2) [ToOyTOB1, MPOMUCIIOBI, CITECHKOTOCITOIAPCHKI.

3) Buxomsum 3 arperaTHOro CTaHy MOXXHA TOJAUIMTH HA TBEPl, PiAKI Ta
ra3omnoioHi.

4) KnacudikamiiiHuii katajaor BIJIXOAIB NPU3HAYEHHU [J1 BUKOPUCTAHHS B
CUCTEM1 JEpP>KaBHOIO Ta MYHIIUINAIBHOIO YIpPAaBIiHHS BIIXOJaMH Ta Ma€ KOJOBY
cucremy. Karamor BigxomiB  ysBiIsi€ CcO0OK  Mepenik  BHUJIB  BIJAXO/IIB,
CUCTEMATU30BaHUX 32 CYKYITHICTIO MPIOPUTETHUX O3HAK:

® 34 [OXOIKECHHSIM BIJIXOIB;

® 32 arperaTHUM CTaHOM;

® 33 XIMIYHUM CTaHOM;

® 32 EKOJIOT1YHOIO HEOE3MEKOIO.

Buo 6ioxody — CyKyInHICTb BIIXOMIB, SKI MalOTh OJIHAKOBI KiacuikaliiHi
03HAKH Ta 3a XIMIYHUM CKJIAJIOM BITHOCSTBHCS JIO OJTHOTO 1 TOTO K KJIacy HeOe3IeKH.

Karamor BimxomiB Mae m’saTh PiBHIB Kiacudikalliid, $SKki po3TalIoBaHi 3a
1EpapXiyHOIO O3HAKOIO: OJIOKM, TPyNH, MIATPYNH, Mo3ulii, cyomosumii. Bumumm
piBHeM kiacudikaiii € OI0KH, cPOpPMOBaHI 3a O3HAKOIO IOXOMKEHHS BIIXOIB.
Bceroro Ha croroani chopMoBaHO HOTHUPHU OJIOKH:

® BIIXOAM  OPraHIYHOIO  NPHUPOJHOTO  TMOXOKEHHS  (TBApPUHHOIO,
POCIIMHHOTO);

®  BIJIXOJM MIHEPAITHHOTO TTOXOIKCHHS;

®  BIJIXOJH XIMIYHOIO ITOXOKEHHS;

® BiJIXOJM KOMYHaJIbHI (B TOMY YHCIII TOOYTOBI).

5) B mixHapomHii kimacudikarii — IPOMHCIOBI BIIXOAW — J0 HUX BIJHOCSTH
PI3HOMAHITTS BIIXOIB, CTBOPEHHUX B pe3yJIbTaTi BUPOOHUUOT AISUTHHOCTI JIFOMUHU (B
IPOMUCIIOBOCTI, OYIIBHUIITBI, CIJIbCHKOMY TOCIIO/IapCTBI, HA TPAHCTIOPTI).

6) Ilpu BMICTI y BiAXogaX THUX YM IHIMUX XIMIYHUX PEUYOBUH BU3HAYAETHCS
KOHIICHTpAIII€I0, IX BUAUISIOTh B OKPEMHUH KJIac Ta Ha3MBalOTh HEOC3IICUHUMH.

7) Y psanl BUNAAKiB BUKOPUCTOBYIOTHhCS Kiacu(ikaiii BIAXOAIB 3a MEBHUMH
MOXJIUBOCTSIMU iX yTHITI3aIlil.

8) Ilpu BupilmeHHI nOpoOIeMU TBEPAUX BIAXOMIB HEOOXITHO BUAUIUTH
0araToTOHHaXXH1 BIAXOQW, OCKUIBKM caMe II BIOXOAM B HAWOUIbIINIA Mipi
3a0pyHIOIOTh HABKOJUIITHE CEPENOBUINE 1 B TOM caMUii Yac MOXYTh JaTH
MaKCUMaJIbHUN e(PEeKT Mpu 3aIydeHH1 B TOCIOAapUYHil 000pOT.

JIJisi IpakTUYHOTO PIlIeHHS MUTaHb MepepoOKH, BUKOPUCTAHHS Ta O€3MEeYHOro
BHJAJICHHA 0araTOTOHHA)XKHUX BIJXOAIB, a TaKOX JJId aHaJIITUYHOI OIIHKH IX
YTBOPEHHS, TBEPJl BIAXOAU 3pYyYHO KJIACH(IKyBaTH 32 O3HAKOKO iX MPHUHIIUIIOBOTO
XIMIYHOTO CKJIaJy Ha TPYIU: MICTATh MEPEBAKHO OpraHiYHI PEUYOBUHU, HEOPTaHIuHI
PEYOBHUHH, 3MIIIaH1 BiIXOIH.

B Oinpmiocti BUMAgKiB BIAXOAUM KOXKHOTO BHUAY TOTPEOYIOTH CBOIX METOIIB
nepepoOKy, 3MINTYyBaHHS BIAXOAIB 3a00poHsA€ThCA. HaBiTh, SIKIO I TIEpepoOKu
BiJIXO/IB OJTHOTO 1 TOTO X BHUJIy BUKOPHUCTOBYETHCSI TPUHIIMIIOBO OUH W TOW CaMui
METOJl CHAaJIIOBaHHS, OE3KOHTPOJIbHA TEPMOOOpPOOKA HE 3aBXKIU MOXKIHBA.
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bararotoHHa)kHI HEOpraHiuYHI METAJIOBMICHI BIJIXOAH € JIOJaTKOBUM CHPOBHHHUM
JDKEpEJIoOM OTPUMAaHHS METAIB.

baratoronHa)kH1 HEopraHiYHI HEMETaJIYHl BIAXOAW TIPHHYO-30aradyBaIbHOTO
BUPOOHUIITBA 4YACTIIIE 3a BCE BUKOPUCTOBYETHCA IS 3aKJIAIKA BUPOOICHOTO
IPOCTOPY 1 B SKOCTI CHPOBUHHU JJII BUPOOHUIITBA OydiBEILHUX MarepiaiiB Ta B
JOPO’)KHBOMY  OymiBHUIITBI. [pyma oOpraHiYHMX BIiAXOMIB  XapaKTEPH3YEThCS
MO>KJIMBICTIO BUKOPUCTAHHS JUJISl X MepepoOKH Ta JIKB1JaLli TEPMIYHUX METOMAIB JJIs
CaMOCTIMHUX MpOLECiB Uh B KOMOIHAIIl 3 IHIIMMU Ipouecamu. B Toil camuii yac
YyuMajao OpraHiyHMX BIOXOMIB, SKI MOXHA BHUKOPUCTOBYBAaTHM 3a MPSMUM
NpPU3HAYEHHSM B SKOCTI CHPOBUHHHMX MaTepiajliB OCHOBHOTO BHPOOHUIITBA:
MakKyjaTypa — B BHUPOOHHITBI KAapTOHY Ta manepy; ACpeBHI BIAXOAHM — MJIA
BUPOOHUIITBA MeOMl Ta OyaiBeJIbHUX MarepialliB; IJIaCTMAcOBl BIIXOAM — IS
BUPOOHUIITBA IJIACTMACOBUX BUPOOIB; TYMOBI BIIXOJU — JIJII BAPOOHHUIITBA TYMHU.

3miwani 6i0xo0u — HAWOUIBII CKJIAQAHI JJIs TEepepoOKH Ta BUKOPHUCTAHHS.
BinbmricTe mux BIIXOMIB € METAIOBMICHI 1 9aCTO MEPEepOOIIIIOTHCS 3apal OTPUMAHHS
MmeTany. HasBHICTh B 3MIIIAaHUX BIJXO/IaX OPraHIYHUX PEUYOBUH POOHUTH MOTEHIIIMHO
MOXJIMBHM BHUKOPHCTAHHS B Ipoliecax iX MepepoOKH TepMIYHMX METOAIB. 3MillIaHi
BIIXOMM € 0OAaraTOKOMIIOHEHTHHMHU 1 TOMY HOTpeOyroTh KOMOIHOBAaHOI MEepepoOKu 3
3aCTOCYBAHHSIM PI3HOMAHITHUX METO/IB, SIKI 3a0€3Me4yrTh KOMIUIEKCHICTh 1X
BUKOPHCTAHHS B TIPOIIecax ix mepepoOKu.

o padioakmusnux 6ioHocamb 6i0x00u, K1 YTBOPIOIOTHCA MNpU poOOTax 3
pagloakKTUBHUMU pedoBUHaMu. Lli  BIiaXxomu XapakTepU3yrOThCS  IMiJABUILIEHUM
IIKIJUTMBUM BIUIMBOM Ha OpraHi3M JIIOAMHY Ta HaBKOJIUIIHE cepenoBuile. OCHOBHA
3a/iaya — 3HEIIKOKEHHS JIs MOJIalIbIIOr0 Oe3MeYHOr0 BUAAJICHHS Ta 3aXOPOHEHHS.

TakuM 4MHOM, BUPIMIAJBHOIO YMOBOIO BHOOPY HAIPSIMKIB MEPEPOOKU TOTO YU
IHIIIOTO BIIXOAY € MPHUHIIMIIOBHM XIMIYHHUN CKJIaJ BIIXOAY, HOTO BHJ Ta KOHKPETHI
noTpeOu B TOW UM 1HIIHN MPOITYKIIii.

Mopdgonociunuii  cknao0 meepoux nobymosux 6ioxoodis. lllopiunuii aHai3
CaHITapHOI OYMCTKH TIOKa3ye, MmO B MOP(}OIOTiYHOMY CKIIai MOOYTOBUX BIIXOMIIB
JOJISL TIOMIMEPHHUX MarepiaiiB 3poctae, sSKmo B 1985 pori mo0as moigiMepHUX
MaTepialliB B TBEpAMX MOOYyTOBHX Biaxomax ckiamana 1,5-2%, To Ha ChOTOMHI
Jocsira€ B TyCTOHacelleHHX perioHax &8—12%. HakonudeHHs pecypCHOLIHHHMX
KOMITOHEHTIB B CKJIaJl TBEpAUX MOOYTOBUX BIAXOAIB 3pOCTa€E, OCOOIHMBO MOIIMEPHUX
BIJIXO/IIB, Ta BHUIEPEHKYE MOXKIMUBOCTI X NEPEPOOKH, TaK SK METOAU MOBTOPHOIO
BUKOPHCTAHHS 1X y BUIVIAAI TPAHYJIATY BTOPUHHOI CHUPOBHHH III¢ HE 3HAWIIUIA
IIMPOKOTO ITONTUPECHHS.

Teepai moOyTOB1 BIIXOAWM pPI3HOMAHITHI 3a ckiaagoMm. [loOyToBi Biaxomau
BKJIIOYAIOTh B ce0e pI3HOMAHITHI CKJIaJadl KOMIIOHEHTHM OpraHI4YHOro Ta
HEOpPraHIYHOTO TOXO/KeHHs. [Ipu mOCHipPKeHHI BCTAHOBIIOIOTH MOPGOIOTIUHUN
ckyan, (GpakIiiHUA CKIad, CEPEIHI0 IIUIBHICTh, BOJIOTICTh, XIMIYHHMM CKjIafd 1
TeroTy 3ropaHHs. [li xapakTepucTUKW 3aiexarb BiJl CTYNEHIO KOM(pOPTHOCTI
BlaImITyBaHHA OydoB — OO’€KTIB YTBOPEHHS BIAXOMiB, BHAYy T[aliuBa, SKE
BUKOPUCTOBYETHCS B MICIEBOMY OIAJeHHI, KJIiMaTry Ta IHMHUX (HaKTOpIiB, SKi
IHIUBITyaJIbHI TSI KOKHOTO MICTa, KOKHOTO periony. CKiaj Ta BIaCTUBOCTI BiAXOIB
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3MIHIOIOTBCSI 32 TEPIOaMH POKY. Y 3B’S3Ky 3 IIMM JOCIHIIKEHHS MPOBOIATHCS HE
MEHIII OJTHOTO pa3y B 5 POKIB.

[Tim mMopdoNOriYHMM CKIIaOM PO3YMIIOTh BMICT OKPEMHX YacCTHUH BIIXOIIB,
BUPAXCHUX B BIJCOTKAX 10 iX 3araJibHOi Macu. Mop(OoJIOTI9HMIA CKITa]l BU3HAYAETHCS
IIpY PUPOTHOMY CTaH1 BimxomiB. J{Jist 11p0or0 cepenio mpoly moOyTOBUX BiAXOIIB Bijl
PI3HOMAHITHUX COI[laJIbHO €KOHOMIYHUX 00’ €KTIB HAKOMUYEHHS MPOCIIOIThH 4Yepes
cuto 3 po3Mmipamu 15x15 mm. CkiaagoBl KOMIIOHEHTH TBEPAUX MOOYTOBUX BiAXO/IIB,
SIK1 3aJTUIIMIIMCH HA CUTI PO30UPaIOTh BPYUHY.

3MiHa MOP(OIOTIYHOTO CKJIaay MOOYTOBHX BiAXOIB OOYMOBJIEHO 3pOCTaHHSIM
BMICTY MaKyJlaTypH, MOJIMEPIB, TEKCTUIIIO, CaJ0BO-TOPOIHIX BIIXOAIB Ta 3HUKEHHSAM
KOJIbOPOBUX METaJliB, K€paMiKu, KaMeHIB, KICTOK, 30JI4, IIJIaKy, BIJICIBY PO3MIpOM
MeHII 16 MM, a mpu BBOJI PO3AUILHOTO CEJIIEKTUBHOTO 300pYy — 3MEHILEHHSM [0
Xap4yOBUX BIJIXOJIIB.

AHami3 OCTaHHIX POKIB J03BOJISIE€ BU3HAYATH BMICT 1 XapaKTEPUCTUKHU XapUOBUX
BIIXOZIB B CKJIaJl TBEpAUX MOOyTOBUX BinxoxiiB. Bonm ckmamarote 29-39,5% 3a
Macoro. [IprnuomMy MakcuMalibHa KiIBKICTh ITUX BIIXOMIB BiJI3HAYAETHCS B 3MMOBHUI
nepion — 39,5%, a miHIMabHa KUIBKICTh B JITHIN niepion — 29%. BincoTkoBuii BMIiCT
KOMITOHEHTIB TBEPIUX MOOYTOBHX BIAXOIIB B 3QJICKHOCTI BiJi CE30HHUX KOJIMBAHb
npencrasieHi B Tadmuii 30.

Tabnuus 30 — J[aHHI IO TMIOBOMY CKJIaly TBEpAUX MOOYTOBUX BIJIXOIB, SIKI
XapaKTEePU3YIOThCSI CE30HHUMU KOJMBAaHHAMH MOP(OJIOTIYHOTO CKIAILY

Kommionentn Bwmict, y %
ITanip, kapToH 12,0—38,0
Xap4oBi 1 POCIMHHI BIIXOIU 20,0—45.,0
Yopni MeTanu 3,0-5,2
KonwopoBi meTanu 0,5-0,8
TexcTninb 4.0-7,0
CxJ10 4,0—8.,0
IInactmaca (8 Tomy umcai ITET-misiimku) 6,0—8.,5
IlIxipa, ryma 0,3—-3.5
JlepeBo 0,9-3.0
Kaminb, kepamika 0,8-3.0
KocTti 0,1-2,0
Bincis — 15 mm 7,0—13.0
[a111E 1,0-2.0

[ToOyTOBE CMITTS MICTUTH y BEJMKIH KIUIBKOCTI OpraHiyHI PEYOBHHH 1 MpHU
3HAYHIN BOJIOTOCTI BOHO € CHPHUSTIMBUM CEPEIOBUILEM JJII PO3BUTKY I'€JIbMIHTIB Ta
PO3MHOXKEHHS XBOPOOOTBOPHUX MIKPOOPTaHI3MiB.

Ckrnag Ta KUIBKICTh HAKONMHYEHHS TOOYTOBHX BIAXOMIB 3ajekarh Bij IIUJION
HU3KU (PaKTOpiB: CTYyHEeHIO KOM(OPTHOCTI BJAIITYBaHHA Oy/iBeNb, HASBHICTh
CMITTENPOBO/IIB, CUCTEMHU OIAJIEHHS, TOOYTOBUX MOTPeO, HASIBHICTH BOJOTPOBOY Ta
KaHaJi3aIii.
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3a oCTaHHI POKH CIOCTEPITa€ThCS 3HIKEHHS CEpPEIHBOI MIUTBHOCTI TBEPAMX
noOyTOBUX BiAXO/iB. B pe3ynbrari 3MiHU cOIlanbHO-TI00YTOBUX yMOB 3a 10 pokiB Ha
VYkpaini OIBHICTE TOOYTOBUX BIAXOMIB, OCOOIMBO y BEIUKHX MiICTax Ta
I'YCTOHACEJICHHUX PETiOHAX.

Ile oOyMOBI€HO 3HAYHUM 30UIBLICHHSIM BMICTYy B CKJIaJl TBEpIUX MOOYTOBUX
BIIXO/IIB MAaKyJIaTypu, OAHOPA30BOI Tapu 1 YMAKOBKH, MOJIIMEPHUX BIAXOAIB,
IIET-nnsmoxk, Toio.

3aBaaHH 1) BUKOHAHHA J1a00paTOPHOI po00TH

3aBaanns 1. Po3copryBaru BigXoau, IO HAKOIMMYWJIUCS BAOMAa 3a THIKICHB
(omHy, ABI ab0 TpW a00M) 3a HACTYIHHMHM KATETOPIsIMHU: MAIip; MeTaj; XapyoBi
BIJIXO/IM; IJIacTMAaca; CKJIO; 1HIIII.

3aBnannsa 2. CkiacTu mepeyik OCHOBHUX NPOAYKTIB Ta MarepiajiB KOXKHOI
KaTeropii BinxomiB. Bu3HauuTh Macy BIAXOJIB KOXKHOI KaTreropii Ta CyKYIHYy Macy
BIJIXO/IB.

3apaanna 3. BcraHOBUTH cepefHiil MOKAa3HUK BiAXOMIB HAa OJHOTO MEIIKAHIIS
BaIIoi kBaptupu (OynuHKy). Pe3ynpratu mpoBeaeHoi po6oTu 3aHectu 10 Tadmumi 31.

Tabmuus 31 — Kimacudikarist moOyToBHX BIAXOAIB MOEI POAUHH 32 THKICHD

Kareropis 1 KIIBKICTh BIAXOJIIB, KT
3arai ..
KUIBKICT
) LI Xapuo ) bHa
JlaH1 . 1H : b Ha
ma Me CKII acT Bl KUJIBK
CIIOCTEPEKEHD . ) I ) OJTHOTO
mip | Tan 0 Ma B1JIXO ICTh
e YyJIeHa
ca higsi Ha
POJIUHU
JICHb
|
2
3
4
5
6
7
Maca 3a
THKJICHD
Cepenne
3HAYCHHS 3a
JICHb
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3aBnannga 4. BcTaHOBUTH MacoBYy 4acTKy KOXHOI KaTeropii BiaxomiB y % (w).
MacoBy dyacTtky (W, %) KOXHOI KaTeropii BIIXOHiB HEOOXiJIHO pPO3paxoBaTv 3a
dbopmyIoro:

Maca neBHOI KaTeropii BigxoziB
w = A x100%, (35)
CykynHa Maca BiIXOAiB

3apaannsa 5. ChopmynoBaTd MPOIO3UINT MMIOA0 3HIKEHHS KIJIBKOCTI KOXKHOI
Kareropii BiAXO/IB, pe3y/IbTaTH y3araJlbHEHHS HEOOX1THO 3aHECTH J10 Tabnwmili 32.

3apaanHs 6. CkjacTd TaOMMINIO KaTeropiii W KUIBKOCTI MOOYTOBUX BiIXOIIB
BaIIOi POJIMHU 3a, MICSIIb.

3aBaanns 7. BusHauuTH ekoHOMIUHMIA e(deKT Bi yTwimi3alli moOyToBHX
BIJIXOMIB, Y3SIBIIM 3a MPUKIA] Makymarypy: 60 Kr makymarypu 30epiraroth Bij
3pyOyBaHHS OMHE JOPOCIE AEpeBO, 13 1 Kr MakymaTypd MOXXHA BUTOTOBUTH 25
3ommTiB, 1 Kr Makysiarypu 3aomaauts 0,2 M° Boxu i 1 kBt/ron enexTpoeneprii npu
BUTOTOBJICHHI Marepy.

BucnoBkn. BuszHauuTth sSKMil BHJ BIOXONIB IepeBaxae y Bamiid cim’i. o
MO)KHA CKa3aTH Ha TIJCTaBi OTpPUMaHUX MaHWX? 3a pe3ylnbraTaMy IPOBEIACHHUX
JOCHIPKEHb T1rOTYBaTH 3BiT.

Tab6muis 32 — [Ipono3uiii o0 3HMKEHHS KNILKOCT1 KOJKHOT KaTeropii BIAXO1B

W, [Insxu 110,10 3HMKEHHS KUTBKOCT1 KOYKHO1 KaTreropii

Cep % BIJIXOJIIB
e/THE BiJl Penmxori3
[TosTOp :
: 3HaY | 3ara 3MeHIIEHHS ais 3anpo
Kareropis . . HE . : .
: : €HH JbH KUTBKOCTI BIIXOMIB MOHYH
BiJIXO/IIB N BUKOPH
s 3a of CTIO)KUBaHHS y T
. CTaHHS . .
JEH K1JTb MIEBHOTO ) : JIOMAIITHI 1HTIT
BIJIXO/1
b KOCT MIPOJIYKTY 5 X ITSIX U
1 YMOBaxX
[Tamip
Meran
Ckiio
[Lnactmaca
XapuoBi
B1JIXOJIU
[H1Ie

KoHTpo/ibHi nuTaHHA:

1. TTosicHIT, 32 IKUMH O3HAKAMU TTPOBOJUTHCS Kiacu]ikailiil BiIXOd1B.

2. Ilpoananizyiite MOpQoOTTUHUN CKJIa]] TOOYTOBUX BIIXOIIB.

3. lIpoananizyiite ¢pakiiiiHui CKiiaa TBEPIAUX MOOYTOBUX BIJIXOIIB.

4. TlosicHITh, SIK BA3HAYaI0Th HOPMHU HAKOTIMYEHHS TBEPAMX MOOYTOBUX B1IXO/IB.



89

5. I1osICHITB, 3 YOTO CKJIQAAE€THCST KaTaJIoT BIAXO/IIB.

6. [Ipoananizyiite, sika KUJIbKICTh TEPUTOPIi MOTPIOHA AJi 30€piraHHs BIAXOIIB
BaIoi cimM’i, yTBOPEHHX 3a PIK.

7. TloscHiTh, YoMy mpoOieMa NOOYTOBHX BIIXOMIB € OJHIEI0 3 HaWOUIBII
BXJIMBUX Y Cy4YaCHOMY CYCH1JIbCTBI.

8. [IloscHiTh, #AKI 3axogu ocobucto Bu MoxeTe 3ampomoHyBaTH MO0
penukiizanii no0yTOBUX BIJXO/IIB, YTBOPEHUX Yy BaIlll CIM i

JIABOPATOPHA POBOTA Ne 13

Tema: BusnaueHHs Ki1acy HeOE3MEKH MPOMUCIIOBUX BiJIXOIIB.

Merta: HaOyTTS CTyACHTAaMU NPAKTUYHMX HABHUYOK IOJ0 PO3PaXyHKYy Kiacy
HeOe3MeKH MPOMHUCIOBUX B1JIXOIIB.

Ob6aagnaHHs Ta wMaTepiajam: TaOMW4YHI JaHi 1OA0 (Pi3HKO-XIMIYHHX Ta
TOKCHKOJIOTIYHUX BJIACTUBOCTEH BIIXOAIB, JOBITHUKOBI MOCIOHUKH, KAIbKYIISATOP.

IlnaH BUBYEHHA TeMU

1) Knacu HeOe3neku BiaXO/iB.

2) BuzHaueHHs kJiacy HeOE3MEeKH MPOMUCIOBUX BIJIXO/IB.

3) Knacudixkarist HeOe3MmeyHUX BiIXO1B.

4) Heponiku pO3paxyHKOBOTO METOJly BHU3HAYEHHS KJacy HeOe3neKu
IIPOMMCIIOBUX BIJIXOIB.

I[luTaHHA 10 CAMONIATOTOBKU:

1. Bumorn no 30epiraHHs MPOMHUCIOBUX BIIXOAIB B 3aJICKHOCTI BiJ Kiacy
HeOe3MeKu.

2. Hopmu HakommnyeHHs TBEpAUX TOOYTOBUX BIJIXOIIB.

3. TokcH4YHI IPOMHUCIIOBI BiJIXO/IH.

4. CucreMa yrnpaBiiHHS TBEpAUMHU MOOYTOBUMH BIIXOAaMHU B YKpaiHi.

5. Texnomnorii no mepepoOIIi Ta yTHii3aMii BIAXOAIB.

6. €BponeicpKkuil JOCB1J BUPILICHHS NpoOIeMu epepoOKy TBEPANX MOOYTOBUX
BIJIXO/IIB.

Teopernunmii BinomMocTi

3azanvhi nonooicenHs. J{o MPOMHUCIOBUX BIAXOJIB BIIHOCSATHCS BiIAXOau cdep
BUPOOHUIITBA Ta crnokuBaHHA. Cepel HUX HAWOUIBITY HeOe3MeKy I JTOBKIUIA 1
3JI0POB’ Sl HACEJICHHSI CTAHOBJISATh HEYTHUII30BaH1 TOKCUYHI IIPOMHUCIIOB1 BIJTXO/IH.

Bigxomu ramyseit BupoOHMITBA 1 cepr CHOXKHBAHHSI B 3aJIGKHOCTI Bij
¢b13uUHUX, XIMIYHUX 1 O10JIOTTYHUX XapaKTEPUCTUK BCi€i Macu MEBHOTO BIIXOMY a0o
OKpPEeMHX WOTO 1HTPEIIEHTIB MOMIISIOTHCS HA YOTUPH KIIACH HEOE3MeKH:

I xmac — peyoBUHHM (B1AXOIM) HAI3BUYAHO HEOS3IEUHI;

IT xmac — pevoBuHY (BiAX0I1) BUCOKO HEOE3MEUHI;

III kitac — pe4oBWHM (BiAXO0M) MTOMIPHO HEOE3MEUHI;

IV xnac — pedyoBrHU (BIAX0AH) Majo HEOE3MEYHI.
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Kiac HeOe3nmekn BU3HAYAETHCS TOKCHYHICTIO IPOMHUCIOBUX  BIAXOIIB.
TokcMYHMMHM  TIPOMHMCIIOBUMH  BIJIXOJAaMH  HA3WBAIOTHCS  Taki  BIAXOAM, SKI
YTBOPIOIOTHCS B MPOIIEC] TEXHOJIOTIYHOTO IUKITY B TIPOMHUCIIOBOCTI 1 MAIOTh Y CBOEMY
ckiazi ¢i310J0TIYHO aKTUBHI PEUOBUHHU, SIKI BUKJIUKAIOTh TOKCUIHUHN €(EKT.

Bioxoou I knacy mebesnexu 30epiraioTb y TepMETHUHIA Tapi (cTayieBi OOUYKH,
KoHTeliHepu). Ilo Mipl HamoOBHEHHS Tapy 3 BIIXOJAMH 3aKPUBAIOTh T'€PMETHYHO
CTaJIbHOIO KPHUIIKOIO, MPU HEOOX1THOCTI 3aBapIOIOTh €1EKTPOra303BaprOBaHHSIM.

Bioxoou Il xknacy wnebesnexu 30epiraroTh, 3TiIHO JO arperarHoro CTaHy, y
MOJIIETHWJICHOBUX MIIIKaX, MakeTax, ADKKaX Ta 1HIIMX BUJAX TapH, I10 3amooirae
PO3MOBCIOPKEHHIO IIKIJIMBUX PEUYOBUH (1HIPEIIEHTIB).

Bioxoou III knacy nebesnexu 30epirarotTh y Tapi, 1o 3a0e3neuye JoKaai30BaHe
30epiraHHs, J03BOJISi€E BUKOHYBAaTH BAaHTAKHO-PO3BAHTAXYBAJIbHI Ta TPAHCIOPTHI
poOOTH 1 BHUKJIIOYAE PO3MOBCIOHKCHHS Yy HABKOJIUIIHBOMY CEPEIOBHIII IKITUBUX
PEUOBHH.

Bioxoou 1V xknacy nebesnexu MOXyThb 30epiraTucsi BIIKPUTO HA TIPOMHUCIOBOMY
MalJaHYUKy y BHUIIAI KoHycomomiOHoi kymu. Ii Bigxomm 0e3 HEraTMBHHX
€KOJIOTIYHUX HACHIJIKIB MOXXYTh OyTH 00’ €qHaHI 3 MOOYTOBMMH BiIXOAaMH B MICIISIX
3aXOpOHEHHSI OCTaHHIX a00 BUKOPHCTAHI, SK 130JFOIOYMI Marepiaj, a TaKoX s
PI3HMX IUIaHYBAJIBHUX POOIT IPH OCBOEHHI TEPUTOPII.

Ha panuit 4yac eauHoro O@QIIIMHO 3aTBEPKEHOI0 B YKpaiHI METOAUKOIO
BU3HAYEHHsI KJacy HeOE3MEeKH BIJIXOMAIB € JiepKaBHI CaHITapHI MpaBuia 1 HOPMHU
HNCanlliH 2.2.7.029-99 «I'irieHiyHi BUMOTH JO TOBOKEHHS 3 MPOMHUCIOBUMHU
BIJIXO/IaMH Ta BU3HAYEHHSI iX KJIacy HEOe3MEeKHU JUIsl 37I0POB’ sl HACEJIICHHSI.

Ileit HOpMAaTHBHUN JTOKYMEHT MICTUTh JEsIKI HOPMHM, IO HE BIJMOBIAAIOTH
BHMOTaM JII0Y0T0 3aKOHOJIABCTBA YKpaiHU Ta MPHUHIMIAM JEp>KaBHOI PETyasTOPHOT
noJiiTuKu, ToMy Pimennsam JlepxkaBHoi ciy:kOu YKpaiHu 3 MHUTaHb PETYASATOPHOT
MOJIITUKKU Ta po3BUTKY mianmpueMmuuntBa Ne 33 Big 15.07.2014 poky MiHicTepcTBY
OXOpOHHM 370poB’st Ykpainu Oyno 3ampomnonoBano BuzHatu JCanlliH 2.2.7.029-99
TaKUMH, 0 BTPATUIN YUHHICTh, Ta YCYHYTH TOPYIICHHS TMPUHIHUIIB JEP>KaBHOI
PETYIATOPHOI MONITHKHU Y TBOMICSYHUMN CTPOK 3 JTHSI PUAHSATTS TaKOTO PIllICHHS.

[Ipote i goci >kofH1 3MiHU HE OyiaM BHECEHI y LIed JOKYMEHT 1 )KOIHUX HOBUX
IpaBWJI BU3HAYEHHS Kiacy HeOe3MeKW BIAXOMIB MIHICTEPCTBOM OXOPOHHU 370pPOB’S
VYkpainu po3poOieHo He Oyno 1 ge-hakTo Ha MPakTUIll, B HamIid kpaiHi ¢axiBill
BUMYIIICHI  TIPOAOBXYBaTH  KOPUCTYBAaTHUCS IIMM HOPMATHBHUM  HEIIFOUUM
JIOKYMEHTOM, aJKE aJIbTePHATHBU HEMAE.

OT1xe, po3mIsIHEMO 0COOMMBOCTI 1€l MeToAuku. Kitiac HeGe3neky BU3HAYAEThCS
BUPOOHUKOM 8i0X00i8 A00 3a OTO JOPYUCHHSIM.

BusnauenHns kinacy HeOe3MeKu MPOMUCIOBUX BIJXO/IB CIIij 3A1HCHIOBATH:

1) exkcnepUuMEHTAJIbHUM MIISXOM Ha JOCHIJHUX TBApWHAX 3TIJHO 3
['OCT 12.1.007-76 B ycTaHOBaX, aKpeIUTOBAHUX Ha IIeH BUJ AISUTBHOCTI;

2) po3paxyHKOBUM METOJIOM, KOJIM YCTAHOBJIECHUU (I3MKO-XIMIYHHI CKIIaJ
BIJIXOMIB, 3a LD;, a60 I'JIK ex30reHHuX XiMIYHUX PEYOBHUH Y TPYHTI.

BusnadeHHs kacy HEOE3MEeKH pO3paxyHKOBUM METOIIOM.

3rigro JCanlliH 2.2.7.029-99, nis Bu3HaueHHS HEOE3IEYHUX BIIACTHBOCTEH
BIJIXO/11B BUKOPUCTOBYIOTHCSI HACTYITHI TOKA3HUKU:
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cepeqHs JieTaldbHa 03a XIMIYHOTO IHTPEIIEHTA, 110 BUKIUKAE 3aruOehb
50% migooCiiIHUX TBAPHUH IPU BBEJECHHI y IIJTYHOK;

PO3YMHHICTh XIMIYHOTO 1HTPE/IIEHTA Y BOJI;

KOe(DIIIEHT JIETIOYOCTI XIMIYHOTO 1HTPEIIEHTA;

Kj1lac HeOe3neku B MOBITPI poOOUYOl 30HM (MpHU BIJCYTHOCTI CEPEAHBOI
JIETaNbHOI JI03H1);

I'JIK xiMi4HOT pe4OBHHU B IPYHTI.

SKmo I KOHKPETHOTO BHJY TNPOMHUCIOBHX BIAXOMIB pO3po0JICHO Ta
BIIPOBA/DKEHO TEXHOJIOTIIO0 YTWIII3allii, 3HEMIKO/KCHHS ab0o oOpoOJIeHHs, sKa
IPU3BOJIUTH A0 YCYHEHHS UM 3HAYHOTO 3MEHIIICHHS HEraTMBHOTO BIUIMBY B1JIXOJIIB HA
01011€HO3HM 00’ €KTIB TOBKULIS, HacaMIiepe] TPyHTY, CIIiJl BABHAYUTH KJlac HeOe3MeKu
BiIX0AiB 3a LD, 3rimHO 3 popmymamu 35 1 36:

ITi

lg(LD, )i

K. = (S+01F+C )i ° (35)

ne: Ki — 1HAeKC TOKCHYHOCTI KO)KHOTO XIMIYHOTO 1HTPE/IIEHTA, 110 BXOAUTH J0
CKJIaJy BIAXOAY, BeIMUMHY Ki OKpYTIIIOIOTH J0 MEPIIOro 3HAKY MICIsi KOMH;
lg(LDs,) — norapudm cepeaHboi JIeTalbHO1 J03U XIMIYHOTO 1HTPEIIEHTA MPU
BBEJICHHI B NUTYHOK, (1g(LD50) 3naxonath 3a I0BIIHUKAMH);

S — koedirieHT, KUl BioOpaXkae pO3YMHHICTH XIMIYHOTO 1HTPEIIEHTA Y BO/I
(3a JOTIOMOTOIO JIOBIAHUKA 3HAXOSATH PO3YMHHICTH XIMIYHOTO IHTPEIIEHTA Y
Bozi B rpamax Ha 100 r Bomu npu temneparypi He Buine 25°C, 110 BEIUYUHY
ausath Ha 100 1 oTpuMyroTh 0e3po3MipHUN KOe(DIIEHT S, IKUid B OUTBLIOCTI
BUIAJIKIB 3HaXOAUThCA B iHTepBai Bia 0 g0 1);

F — xoedimieHT JIETKOCTI XIMIYHOTO IHTpeAieHTa (3a JOMOMOIOI0 JTOBIIHUKIB
BHU3HAYaIOTh THCK HACHYEHOI Mapud B MM PT. CT. IHIPEIIEHTIB BIAXOAY IpPH
temrieparypi 25°C, mo MaTh TeMneparypy KumiHHs npu 760 MM pT. CT. HE
Buiie 80°C; onepkaHy BEJIMYMHY AUIATH Ha 760 1 OTpUMYIOTh O€3pO3MIpHY
BenuuuHy F, sika 3HaxoauThest B iHTepBati Big 0 1o 1);

C, — KUTIBKICTh JJAHOTO IHTpEAiEHTa B 3arayIibHIN Maci Biaxony, T/T;

[ — TIOPSIIKOBU HOMEP KOHKPETHOTO 1HTPEIIEHTA.

cist po3paxyHky Ki Juisi 1HTpeIi€HTIB BIAXOy, BUOUPAIOTh HE OlibIie 3, ajne

HE MEHIEe 2 OCHOBHHUX, sIKi MaloTh HaiiMeHmnl Ki; mpu mpomy K; < K, < K; , xpim
TOTO, IOBUHHA BUKOHYBaTHUCs ymoBa 2K; > K.

n
K.=—=Y K, n<3, (36)
x n . l

i=1

ne: Ky — cymapnuii inaexc HeOesnexu. Bin oOUMCIIIOETBCA 3@ JIONOMOTOKO
JBOX 200 TpbOX BHMOpPAHUX 1HAEKCIB TOKCUYHOCTI, MICJSI YOro 3a JOMOMOTO0
Tabnuil 33 BU3HAYAIOTH KJIaC HEOE3MEKH Ta CTYMiHb TOKCUYHOCTI BIIXOTY.
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Ta6nuus 33 — Kimacudikanist Hebe3neku BiaxomiB 3a LD,

Benmnyuna Ky, orpumana na

Kiac HeOe3neku

CryniHb TOKCHYHOCTI

ocHOBI1 LD,
Menme 1,3 | HanzBudaiitno Hebe3neuHi
Bix 1,3 no 3,3 11 Bucoxo nebe3neuni
Bing 3,4 no 10,0 111 ITomipHO HEOE3NEUH1
Big 10,0 1 Ouibize v Mauito HeOe3neuHi

[Ipu BiacytHOcTi LDjs, ISl 1HTPEOIEHTIB BIIXOAY, ajleé MPU HAABHOCTI KJlacy
HeOe3MeK ULUX IHrpeaieHTiB 'y mnoBiTpt podouoi 30HuM (I'OCT 12.1.005-88),
HeoOximHO y Qopmyny (35) miacTaBUTH YMOBHI BelMWYUHU LDs), 110 OPIEHTOBHO
BU3HAYCHI 32 MOKa3HUKAMU KJIacy HeOe3MeKH Yy MOBITPi poOouoi 30HU (Tadn. 34).

BpaxoByrouu Te, 1110 3HaYHA YacTHHA HEOE3MEYHUX MPOMHUCIOBHUX BIIXOMIB HE
Ma€ BIPOBAKEHUX CXEM YTHIIi3allii, 3HEIIKOKEHHS Ui 0OpOOIeHHS 1 BUIATISETHCS
METOJIOM TOXOBAaHHS a00 BUKOPUCTOBYETHCS y BHUIVIAJI JAOMIIIOK YM IMPOIIAPKIB HA
MOJIITOHAX TBEPAUX IPOMHUCIOBUX BITXOMIB, TOOTO MOXKE MaTu Oe€3MocepeHii
KOHTAKT 3 00’€KTaMH JIOBKIJUIS, JIJII BU3HAYCHHS KJIacy HEOE3NEeKU TaKuX BIJIXOIIB
ciia 3actocoByBard ['JIK iX XiMIYHUX CKIAQIHUKIB Y TPYHTI 3TiHO 3 hopmyiioro 37:

TIK

i

K = (5+01F+C )i °

(37)

ne: 'K, — rpaHMYHO JMOMyCTUMa KOHIIGHTpAIlis 1-TO1 TOKCHMYHOI XIMIYHOT
PEYOBUHU y IPYHTI, III0 MICTUTHCS Y BIAXO/IL;
K., S, C,, F, i — T1 % cami moKa3HHUKH, 110 B hopmyii 35.

Bennuuny Ki OKpyIIIAOTH 10 MEPLIOTO 3HAKY M1CII KOMU.

Tabmums 34 — Knacu HebGe3neku y moBITpi poOOUYOT 30HU 1 BIAMOBIIHI YMOBHI

BeIMYMHU LD,

Knacu Hebesnexku

y HOBITpi po60U0i 30HU ExsisancHt LDs lg(LDs0)
I 15 1,176
11 150 2,176
111 500 3,699
vV >5000 3,788

[Ticns po3paxyHKy K; 1uisl IHTPEAIEHTIB BIIX0OY, BAOMPAIOTh HE Olble 3, aje He
MEHIIIe 2 OCHOBHHX, SIKI MaroTh HaiMeHIn K;; npu npomy K, < K, < K; , KpiM TOTO,
MOBUHHA BUKOHYBaTucs ymoBa 2K, > K.

IToTiM po3paxoByeThest CyMapHuil iHAeKC TOKCHYHOCTI (Ky) 31110 3 (opMyInoro
36, micas 4oro 3a JONMOMOror Tabiuill 35 BU3HAYAIOTh Kjac HEOE3MeKH Ta CTYMiHb

TOKCUYHOCTI BIJXOIY.
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Tabmuis 35 — Knacudikanis HeGesneku BinxoaiB 3a [JIK XiMIYHUX PEUOBUH Y

IPYHTI1

Benmnunna Ky, orpumana Ha . .

) ) Kiac nebesnexn CrtyniHb TOKCHYHOCTI
ocHoB1 I JIK y rpyHTI1

Menmie 2 | Han3suuaiino HeOe3neuH1
Bix 2 no 16 11 Bucoko HeOe3neyHi
Big 16,1 no 30 I11 ITomipHO HEOE3TEUHI
Big 30,1 1 Ounbie v Maito HeOe3neuHi

3aTBep/UKEHHS.  KJlacy  HEOE3NeKHM IPOMHUCIOBUX  BIJIXOAIB  MPOBOJIUTH
MiHICTEpCTBO OXOPOHU 3A0pOB’sl YKpaiHU 3a MOrOKEHHAM MiHicTepCcTBa €KOJIOT1i
Ta NPUPOJHUX PECYPCIB YKpATHHU.

OcHo6HI HeOoNiKU TaHOT MemoOUKU:

HE ISl BCIX PEUOBUH, AKI MOXKYTh OyTH BHSIBJICHI y BiIXOAaX, BCTAHOBJICHI
LDs,, xnacu HeOe3neku B moBiTpi podouoi 30uu 1 [JIK B rpyHTI;

IIPU PO3PAXYHKY BPaxoOBY€ThCA HEOE3IEKa HE BCIX IHIPEIIEHTIB BIIXOAIB, a
TUIBKH JIBOX 200 TPHOX MPIOPUTETHUX IHTPEAIEHTIB;

HE BpPAxXOBYEThCS HEMOMIK 1HGOpMAIi MO TEPBUHHUM IOKa3HUKAM
HeOe3IMEKN KOMIIOHEHTIB B1JIXO/IB;

HE BPaXOBYIOThCS €KOJIOTIYHI TMOKa3HUKH HEOe3NMeKrn KOMITOHEHTIB
BIJIXO/IIB, TaK1 SIK KaHIIEPOTE€HHICTh, MyTareHHICTh Ta 1H.;

HE 3aBXKJI1 TOYHO BIJOMHI CKJIaJ BIJIXOJIB;

JIeIKl BUJU MPOMHUCIOBUX BIAXOMIB MOXYTh MaTH HEMOCTIMHHH SIKICHUN
CKJIaJI, 10 3MIHIOETHCS Y Yaci B 3JIEKHOCTI YMOB 30€piraHHs TOIIIO;
SAKICHUM 1 KUTbKICHUM aHa13 BUMarae 3Ha4HUX BUTPAT KOIITIB 1 4acy.

@opmynu, MO BUKOPUCTOBYIOTHCS /ISl BUBHAUEHHSI KJIacy HEOE3MeKH B1IXO/IIB 3a
JAHOIO METOIUKOIO, MAKONHC HEOOCKOHA:

l.

3HayeHHsT TOKAa3HUKIB  KOE(QIUIEHTIB  PO3UYMHHOCTI 1  JIETIOYOCTI
PO3PI3HAIOTECS Ha TOPSAOK; TPH JOAaBaHHI aOCOIIOTHO PI3HOPITHUX
BenuunH S, F 1 C iXx cyma mMoxe mpuilMaru iCTOTHE 3HaY€HHS HaBITh MpU
IrPaHUYHO MaJioMy BMICTI peuoBuHU C;, ajie 3HAYHUX BEJIUYMHAX
KoedillieHTa PO3YMHHOCTI S (Hampukiai, g GTOPUAY CYpPMH, y SIKOTO
S=4.,45; abo xiopuay NUHKY, y sskoro S=3,75).

3MiHa 1HJIEKCY TOKCHMYHOCTI K, Ma€ HEJIOTIYHMA XapakTep: YHUM
TOKCUYHICTH BHIIIE, TUM 1HJEKC MEHIIIE, 1 HaBIaKHU.

Cam 1HJIeKC TOKCUYHOCTI 1HrpeieHTa K; € HEOBHOILIIHHUM: J1aHa METOJIUKA
nepenbadae HWOro OOJIK TUIBKA OpPH MIJIPaXyHKy CyMapHOIO 1HAEKCY
nebesnexku Ky, T0OTO cama BenuunHa K; HE € CaMOJOCTAaTHHOIO
XapaKTEPUCTUKOK KOMIIOHEHTa CyMIillll 1 HISIK HE MOB’sA3aHa 3 HOro KjiacoM
TOKCUYHOCTI.

He oOrpyHToBaHuil KBaJpaTHUYHUN XapakTep 3aJIeKHOCTI CYMapHOTO
ingekcy HeOesneku Ky Bifg n, 1, BHAcHiIOK IbOTO, JaHa 3aJICKHICTH
rineprpo)oBaHa B TPaHUYHMX CHUTyalidx, komu 2K, = Kj;, 3nauennsa Ky B
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3aJIeKHOCTI Big BHOOPY n=2 ab6o n=3 MOXXe pI3HUTUCS OUIBII HDXK B JBa
pasu.

KpiMm Toro, 3 TOYKM 30py €KOJIOTI4HOI OE€3MeKH, I BU3HAYCHHS HEOE3MEeUHIX
BJIACTHUBOCTEH BIJXOJIB HEJOCTATHHO BHUKOPUCTAHHS TAKWX MOKA3HUKIB, K CEPEIHS
JeTanbHa J103a XIMIYHOTO iHTpeaieHTa LDs), PO3YMHHICTh XIMIYHOTO IHTpEIiEHTa Y
BOMI S, KOE(ILIEHT JIETIOYOCTI XIMIYHOro iHrpenieHta F, floro knac HeOe3neku B
noBiTp1 po6oyoi 30uu 1 ['JIK B rpyHTI.

Bci 11 moka3HUKM BpaxoBYIOTh BIUIMB BIAXOMIB a00 iX CKJIAJOBUX TUIBKHU Ha
OpraHi3M JIIO[MHU, HE OepydHd 0 yBaru ix HeOe3MeKy AJsl IHIIUX )KUBUX OPraHi3MiB 1
HaBKOJIMIIIHBOTO MPUPOTHOTO CEPEIOBHUIIIA.

3aBaaHHA 1JI1 BUKOHAHHS J1a00paTOPHOI podoTH

3aBnanHs. Buznauntn kinac HeOe3neku BiaxoaiB migmpuemcta Ne 1 3a LDy, 1
3a ['JIK XiMIYHMX PEUYOBUH B IPYHTI, BIATIOBIIHO.

3ampoIOHYBaTH 3aXO0/IH MO0 OS3MEUYHOIO IMTOBOKCHHS 3 BIIXOJIaMH BiITOBITHO
no ix kmacy HeOesmeku. Ckiaa BIAXOAIB 3TiAHO BapiaHTIB 3aBAAHHS HABEACHUU Y
Tabnuii 36.

IlepeBecT TPOLIEHTHUN BMICT KOMIIOHEHTIB BIJXOIB B YAaCTKU OAWHUII 1,
KopucTyrounch TaomuisiMu 37 Ta 38. 3HaliTh (i3UKO-XIMIYHI Ta TOKCHKOJIOT14YHI
BJIACTUBOCTI KOXKHOTO 1HTPE/II€EHTA BIAXOAIB. Pe3ynbraTu 3aHecTy 10 TaONHIli.

BuxigHi gani 1js aHaJjisy

Tabmunsa 36 — Buxigai nani 11 po3paxyHKy Kiacy HeOe3nekH BiaxomiB 3a LDj,
1 3a I'JIK XIMIYHUX PEUOBHH B IPYHTI

Cknaj BIIXOAIB MiANpUeMcTBa | Bwmicrt, Citan BIAXOAIB NMIPHEMCTBA Bwmicr,
Nel (st po3paxynky 3a LDjs) % Nel (ans PO3paxyHKy 3a K %
y IPYHTi)

OKCHJT aJTFOMIHIIO 10 OKCHJT XpOMY 15
cyabdaT aJroMIHIIO 5 cyabdar Mii 5
OKCHJT KaJMIIO 5 XJIOPUJT MHIIT SIKY 5
XJIOPHUI MU SIKY 20 cynb(dar Ko0aabTy 5
XJIOpH BaHAIIO 5 cynbdar Mapragio 5
cynbbar mMiji 5 OKCHJI MUIII’ IKY 5
XJIOPHUJI 3aj113a 10 XJIOPUJT HIKEITIO 20
cyabdar KobaabTy 20 XJIOPUJ PTYTI 35
cynbGhaT MapraHIfio 20 cynbGhaT CBUHITIO 5

Taomung 37 — Di3UKO-XIMIYHI Ta TOKCHUKOJIOTIYHI BJIACTUBOCTI KOMIIOHEHTIB
BIJIXO/IB (JIJ1s1 pO3paxyHKy 3a LDs)
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Tuck Hacuuenoi | Po34nHHICTD Kiac
Kowmosext napu, MM pT. cT. | /100 T Bogu LDs, HeOe3MmeKku HKp. 3.
Al (SO,); 0 38,5 370 — —
CdSO, 0 76,4 47 | 0,01
VCl, 0 — 24 11 0,5
CuSO, 0 20,5 43 11 0,5
FeCl, 0 96,6 59 — —
CoSO, 0 39,3 424 — —

Tabmuis 38 — ['paHnYHO JONYCTHUMI KOHIIEHTPAIT XIMIYHUX PEYOBUH B IPYHTI

HazBa peuoBuHM I'IK, Mr/kr
Hikens (pyxoma dhopma) 4,0
XpoM (pyxoma hopma) 6.0
PryTh 2.1
My’ sk 2,0
KobGaibet (pyxoMa opma) 5,0
Mins (pyxoma dhopma) 3,0
Maprasenp 1500
CuHens (pyxoma hopma) 6,0

Ilpuknaou po3paxynky Kaacy Hede3neku npoMucio8ux 6i0xXooie.

1. IIpuxnao po3paxyuky kaacy Hebeznexku npomMuciosux 8ioxodis 3a LDy,

Ha nignpuemctBi N yTBOPIOIOTHCS MPOMHUCIIOBI BIIXO/AM, 110 MAalOTh B CBOEMY
CKJIaJli: CyNbdaT CBUHINO — 5%; OKCUJ CBUHITIO — 5%; okcu amoMiHiio — 15%; okcua
3ainiza — 55%; xsmopun munn’siky — 20%.

ITepeBoguMO TPOLICHTHUN BMICT KOMITOHEHTIB BIAXOJIB B YaCTKH OJMHHII 1,
3HAXOAUMO  (PI3MKO-XIMIUYHI Ta TOKCHUKOJOTIYHI BJIACTUBOCTI JUIS  KOXKHOTO
iHrpenienta. Pesynpraru 3aHocumo B Tabiuirio 39.

Tabnus 39 — @Di3uko-XiMIUHI Ta TOKCHUKOJIOTIYHI BJIACTHUBOCTI KOMIIOHEHTIB
B1JIXO/1B

M Po3u
ac WHHI Kn

Tuck ac ExBi
a HacHU4YEHO1 CTh L HE BaJie

Kommonenrt C /10 D F S
napu, MM 0r 0e3 HT
o PT. CT. 70 ne | LD;,
1/ BOJI
KU

T u
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PbSO, 0,05 0 0,0045 [ 282 | — — — 0,000045
PbO 0,05 0 0,2756 | 217 | — — — 0,002756
AL O, 0,15 0 0 — 111 5000 — 0
FeO 0,55 0 0 — 111 5000 — 0
AsCl, 0,20 11,65 0 48 — — 0,015 0

3a dopmynoro 35 nmius KOKHOTO KOMIIOHEHTA BIAXOIIB BH3HAYAEMO 1HJIEKC
TOKCUYHOCTI:

lgkdb 1 19282

K1 (Pb504) T g tO0AF +C°  0.000045+0.10+0.05 49,0.
1 1 1
_ lg217 _
Kz (PDO) = 0.00275640.1:0+0.05 44, 3.
_ 1g5000 _
K3 (AL203) ~ 040.1-0+0.15 24,7.
. 1g5000 .
K,(Fe0) = 5rTor0ss = & 7-
_ lg48 _
K5 (AsCl3) ~ 040.1-0.015+0.2 8, 4.

Po3ramoByeMo koeili€eHTH TOKCUYHOCTI B MOPSIAKY 3pOCTAaHHS 3HAUYCHHS:

K (Fe0)=6,7.
K, (Ascl,) = 8,4.
K,(AL,0,) = 24,7.
K,(Pb0) = 44,3.
K. (PbS0,) = 49,0.

OG6upaeMo HalMEHIII 3HAYCHHS 1HAEKCIB TOKCHUYHOCTI K;, 1100 BHKOHYyBajacs
yMoBa: K; <K, <K;.

Takumu BeruumHamu OynyTh: K,=6,7; K,=8,4 1 K;=24,7.

[Ipu wpomy ymoBa 2K; > K; He BuKOHyeTbca. OTke, BIIKHIAEMO TPETIH
KOoedIlliEHT 1 BU3HAYAEMO CYMapHUW I1HAEKC TOKCHYHOCTI 3a TEpPIIMMU JIBOMA
KoedilieHTaMu 3T11HO 3 hopmyIoro 36:
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n
K.=—=Y K =—(67 + 84)= 3,8.
% noi_q l 2

BignoBigHo mo0 omiHoyHOT mikanu (tadm. 33), BIIXOAW JAHOTO MiANPHEMCTBA
BimHOCAThCA 10 111 kmacy nebesneku — nomipno nebe3neuHi.

[ToniOH1 Bimxomu HeOE3NeKu 30epiraroThCsl B MAlEPOBUX 1 TKAHUHHUX MIIIKaX,
nmakerax 1 IHIIMX BHJAAX Tapu, M0 JO3BOJSIOTh BUKOHYBATH BaHTAXHO-
pPO3BaHTAXyBaJdbHI 1 TPAHCHOPTHI PpOOOTM 1 BUKIIOYAIOTH TMONIMPEHHS B
HaBKOJIMIIIHbOMY CEPEIOBHINI MIKIUIMBUX PEYOBHUH. 3 TEPUTOPII MiANPUEMCTBA Il
BIJIXOJIM TTOBUHHI OyTH BUAAJICH] POTATOM 060X 0i6. Y pa3i TAMYACOBOTO 30epiraHHs
BIJIXOJ[IB HA CTAI[IOHAPHUX CKJIaJax a00 B MPOMHUCIIOBUX MPUMIIICHHSIX TOBUHHI OyTH
3a0e3neueni Bumoru 'OCT 12.1.005-88 g0 moBiTpst poO040i 30HMU.

2. Ilpuknao pospaxyHky kaacy Hebesneku 3a oanumu 1K ximiunux pedosuH y
IDYHMI.

Ha nianpuemMctBi M yTBOPIOIOTBCS BIJIXO/M, 1110 MAIOTh B CBOEMY CKJIa/Ii: OKCH/I
Hikemo — 15%; cynbdar nunky — 15%; xnopua xpomy — 10%; cynbdar cBUHIIO —
50%; cynbsdar mapraniro — 10%.

ITepeBoguMO TPOIIEHTHUI BMICT KOMITOHEHTIB BIAXOJIB y YACTKH OJMHMII 1,
3HAXOMMMO  (PI3MKO-XIMIUHI Ta TOKCHUKOJOTIYHI BJIACTUBOCTI IS  KOXKHOTO
iHrpenienTa. PesynsraT 3aHocuMo B Tabmiuio 40.

3a dopmynoro 37 nmis KOKHOTO KOMIIOHEHTA BIAXOIIB BW3HAYAEMO 1HJIEKC
TOKCUYHOCTI:

K (NiQ)y= —t = %0 _ 967
1 S 401F +C° 0+0,1-0+0,15

Kz(ZnSO4) - 1,65+(?,?-(())+O,15 = 12,8.

K,(Crel,) = sroramone = 60,0.

K4(Pb504) = 0,00045Jr66(,)1-0+0,50 = 12,0.

K (MnS0,) = sesrorerore = 2057.6.

Tabnuist 40 — Pi3uUKO-XIMIUHI Ta TOKCHUKOJIOTIYHI BJIACTUBOCTI KOMIIOHEHTIB
BIIXO/IIB
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Po3u
HWHHI
Mac Tuck e I F)IK. y
KOMLOHEHT a HacuueHoi | . D IPYHTI 3a F S
C,, napu, MM 0r METaJIoOM,
T/T PT. CT. o0 MI/KT
BOJ
5
NiO 0,15 0 0 282 4.0 0 0
ZnSO, 0,15 0 165 [ 217 23,0 0 1,65
CrCl, 0,10 0 0 — 6,0 0 0
PbSO, 0,50 0 0,0045| - 6,0 0 0,000045
MnSO, 0,10 0 62,9 48 1500 0 0,629

YropsiiKoByeMO psiJi Koe(iIlieHTIB TOKCUYHOCTI 32 3pOCTAHHSIM 1 BBOAMMO HOBY
HyMepallio:

Kl(PbSO4) = 12,0.
KZ(ZnSO4) = 12, 8.

K (Ni0) = 26,7.
K4(CrCl3) = 60, 0.
K 5(MnSO4) = 2057, 6.

OO6upaeMo HaMMEHIII 3HAYCHHS 1HAEKCIB TOKCHYHOCTI K;, 100 BHUKOHYBajacs
yMoBa: K; <K, <K;.

Taxumu BenmuunHamu Oynyth: K;=12,0; K,=12,8 1 K;=26,7.

[Ipu upomy ymoBa 2K, > K; He BUKOHYeThCS. OTXKe, BIAKUAAEMO TPETIiid
KO€(ILIEHT 1 BU3HAYAEMO CYMapHUM I1HAEKC TOKCMYHOCTI 3a MEPIIMMHU JBOMA
koedirienTamMu 3riHo 3 hopmysoro 36:

n
K.=-+% K =-=(120+ 12,8) = 6,2.
2 noi_q l 2

BianoBigHo 10 oiHOYHOI mKaau (Tadnuis 35), BIAXOAU JAHOTO MiANPUEMCTBA
BiTIHOCATRCA 110 1 Kitacy HeOe3neku — eucoko Hebe3neuni.

Binxogu 11 knmacy nHeOe3neku 30epiratoTbCsi B 3aKpHUTIH Tapi (MOJIIETUIEHOBI
MIIIKK, TaKeTH, JIKKH, 3aKpUTi SIIUKA), 3JaTHIH 3armo0iraTd  MOIIUPEHHIO
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IIKIIJTABUX PEYOBHUH. 3 TEPHUTOPIi MiAIPUEMCTBA Il BIIXOAM TaKOXX IMOBHUHHI OyTH
BUJIAJICH] TIPOTATOM 080X 0if. Y pa3i THMUYACOBOTO 30epiraHHs BIXO/IB HA TEPUTOPIT
HIIIPUEMCTBA SKICTh TIOBITPS po00Y0i 30HM IIOBHMHHA BIAMOBIZaTH BHUMOTaM

I'OCT12.1.005-88.

KoHTpo/ibHi nuTaHHA:

1. ITosicHITB, 5Kl ICHY}OTh CIOCOOM BU3HAYEHHS KJ1acy HEOE3MEKH MPOMHUCIOBUX
BIJIXO/IB.

2. TlosicHiTh, $Ki TOKa3HWKH BHKOPUCTOBYIOTHCS JJIsi BU3HAUEHHS KIacy
HEeOe3MeKH POMUCIOBUX BiJIXO/IB PO3PaXyHKOBUM METOIOM.

3. IosicHITh, JUIsl IKMX BIAXOAIB KJIaC HEOE3MEKHM BU3HAYAETHCS 32 MOKa3HUKOM
LDs, .

4. IlosicHITh, B IKUX BUNAJKaX JJII BU3HAYCHHS Kjacy HeOe3NeKH BIIXOJIB CIIiJT
3actocoByBaru ['JIK iX XiMIYHUX KOMIIOHEHTIB y IPYHTI.

5. TlosicHITh, BiJ 4YOTO 3aJIe’KaTh OOCSTH HAKOMUYECHHS TBEPAUX MOOYTOBUX
BIJIXOJIIB Y MiCTax.

6. [TosicHITh, A5 IKUX 00’ €KTIB BCTAHOBIIOIOTHCS HOpMH HakonmueHHs TTIB.

7. TlosicHITh, $IKI KOMIOHEHTH TBEpAUX IMOOYTOBUX BIAXOAIB MOXYTh OyTH
YTUIII30BaHI.

JIABOPATOPHA POBOTA Ne 14

Tema: HeraruBHuii BIUTMB MICHKOTO CEPEIOBHINA HA HACETICHHS.

Mera: BUBUNUTH OCOOTMBOCTI KUTTEBHX ITUKJIIB MapasUTHUYHUX HAUIIPOCTIMINX
Ta 0e3XpeOeTHUX OPTaHi3MiB, Kl MOXYTh MOTPAIUIATH 0 OPTaHI3MY JIFOIUHH Yepe3
010JI0T1YHO 3a0pyIHEHY ITUTHY BOJY.

OO0saxHaHHS Ta MaTepiaau: MAPYYHUKH, TOBITHUKOBI TOCIOHUKY, KOHCTIEKTH
JICKIIIH, CXeMH >KUTTEBUX IUKJIIB MApa3uTIB, sIKI MOXKYTh MEPEAaBATUCS Yepe3 MUTHY
BOTTY.

Ilnan BUBYEHHS TeMU

1) Otouyroue TOAUHY CEPENOBUIIE Ta HOr0 KOMIIOHEHTH.

2) Oco0IMBOCTI MICT 1 CUT IK aHTPOIIOEKOCHCTEM.

3) BruiuB Ha M10AMHY aHTPOIIOTE€HHUX €KOJIOTTYHUX (hAaKTOPIB.
4) Bzaemo/ist IIOIUHU 3 TAPa3UTUUHUMU TBAPUHAMH.

5) BrutuB nipo6i10TUKIB Ha 340pOB’ S JIFOUHHU.

IuTanHs 10 CAMOMIATOTOBKH:

1. Bzaemonis moauHA 3 CAMOIOTUYHUMHU MIKPOOPTaHi3MaMH.

2. B3zaeMonist MOAMHYU 3 TATOTEHHUMH MIKPOOPTraHi3MaMH.

3. Micre i poib CydacHOT JIFOAUHU B O10C(hepHUX mpoIiecax.

4. 310poB’st MOAMHM 1 XIMI4HI 3a0pyAHIOBa4Y1 HABKOJIHUIITHHOTO CEPEIOBHIIIA.

TeopeTruunmii Bizomocri
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Po3BUTOK HAyKOBO-TEXHIYHOTO MPOTpPecy pa3oM 13 3arajibHUM MOJIMIIECHHSIM
SKOCTI KUTTS JIIOACH, PE3yJbTaTOM SKOTO € 30UThIICHHS YHCEIHHOCTI HACEJICHHS
3emJ1i, Ha/Jla€e Ha HABKOJIMIIHE MPUPOAHE CEPEAOBUIIE HANMOTYXKHIIIY TEXHOTCHHY
Ji10, 3ICTaBHY IO CBOiX MacmTabax 1 HaCHiAKaxX 3 TIO0AThbHUMHU TeOJOTIYHUMHU
IpoIecaMu, 110 3MIHIIM BUTJIST HAIIOI TUTAHETH.

Micra € Hall3HaYyIIIMMU HEHTPAMHU HayKOBO-TEXHIYHOTO Iporpecy. l'opoasHu,
B OLIBIIIN MIpl KOPUCTYIOUMCH OnaraMy LMBLTI3alli, B MepUly 4epry BUIPOOOBYIOTh
Ha coOi i1 HeraruBHi Hacmiaku. llepmr 3a Bce 1e BUpakaeTbcsd B 3a0pyIHEHHI
arMocgepHOro moBiTps. 3a JaHUMU OaraTOpiYHUX CHOCTEPEKEHb, 13 3arajlbHOro
00’eMy 3a0pyaHEHb, 10 MOTPAILISIIOTh B aTMOoc(epHe MoBITps, 10 86% MOCTyIae B
Mexax Micbkoi Mexi, 10 13% noBomuTbes Ha pemry Teputopii cymi 1 1% — Ha
OKeaHChKI mpoctopu. JIkepenamu 3a0pyqHEHHS TOBITPSIHOTO OaceiHy MICT €
TPaHCIIOPT, IPOMHUCIIOBI MIANPHUEMCTBA 1 MichbKa TepuTopis. HalOinbn HeGe3neuHnMu
JUISL 37I0pOB’Sl  JIIOAMHHM JIOMIIIKaMH B aTtMocdepHOMy TOBITpI € OeH3(a)mipeH,
KHUCIIOTOYTBOPIOIOY1 OKCHJIM, ML, [Tuiora3oBi BUKUAM 1 OCEPENKH TEIUIA Y BHUIIISAI
METaJypriiHuX 3aBOAIB, TEIJIOBHUX 1 aTOMHUX €JIEKTPOCTaHIN (OpMYIOTh B MICTI
CBOEPIAHMI MIKPOKJIIMAT, CHPHUSAIOTh YTBOPEHHIO CMOTY, II0 MOXe YKpai
HECIPUATINBO BiOOpakaTuUCs HA CTaHI OpraHi3My MICBKHX J>KHTENIB, OCOOJIMBO
MaJeHbKUX AITEH 1 IO MOXHUIIOrO MOBITPSL.

[HIIMM HEraTMBHMM YHMHHHMKOM i1 Ha 37I0pOB’Sl TOPOASH € HE3aI0BIIbHA SKICTh
nuTHOI Boau. Yepe3 3aOpyAHEHICTh MKEpesl BOJONOCTAauYaHHS, HU3BKOIO pIBHSA
BOJIONIITOTOBKM B 0ararboXx MICTaxX SIKICTh BOJOINPOBIJHOI BOAM HE BIJNOBIAA€E
BUMOIaM CTaHAApTy Ha MUTHY BOAY. Y 3B’S3Ky 3 IIUM BCE OUIbIIY aKTyalbHICTh
HaOyBae€ JICIICHTPAJII30BaHE MMOCTAYaHHs HACEJIICHHS TUTHOIO BOJOI0 BUCOKOI SKOCTI.

Heperynsapue BuBe3eHHS NOOYTOBHUX BIAXOAIB, HAKOMUYEHHS 1 THUTTA iX
yCepeIMHI )KUTIOBUX KBApTaJiB BUKIMKAE MOCTIMHUI CMOpIJ, CIPUSE PO3MHOKEHHIO
MyX — MEPEHOCHHUKIB KUIIIKOBUX 1H(EKIIIi.

BigcyTHicTh MOKpOTO MNpUOMpaHHS TPODKIHKOI YACTUHU 1 TPOTyapiB abo
HEeperyJsipHe i1 TPOBEICHHS CIPHsIE 3aNICHHIO, 1110 BUKIMKAE HECTIPUATINBY 0 Ha
OpraHu JUXaHHS 1 30py.

Micpkuii ryMm, IHTEHCUBHICTD SIKOTO OCOOJIMBO BEJIMKA MMOOIN3Y aBTOMOOITEHUX
1 3ali3HMYHUX MaricTpajeid, B paillOHI aeponopTiB, 3AJI3HUYHUX CTaHLIH,
aBTOBOK3aJliB, @ TaKOXX OKPEMHX MIANPUEMCTB, € MPAIIOIOTh KOBAIHCHKO-TIPECOBE
yCTaTKyBaHHs, LHEHTpU(yru, Apodapku 1 1HIII JpKepeaa MiABULIIEHOT0 BUPOOHUYOTO
IIyMy, YKpail HECHpHUSATIMBO BIUIMBA€ Ha HEPBOBY CHUCTEMY, MEPEUIKOMIKAE
MOBHOI[IHHOMY B1JIMIOYMHKY.

CKymueHICTh MICBKOTO HACEJICHHsS, MacOBl CKYITYEHHS JIIOJed B MICBKOMY
TPaHCIIOPTi, Y BHpOOHWYIA cdepi, B YUOOBHUX 3akiagax CHPUSIOTH IIBUJIKOMY
PO3MOBCIOKEHHIO emijieMil. Tak, MepioAMYHO BUHUKAIOUl emifiemii TpuIy, sKi
MPOTATOM JCKIJTBKOX JIHIB MOXKYTh OXOIUTH BEJIUKY YACTUHY JKUTEIIB MiCTa.

KomdopTHi ymoBH mpaiii B 0ararbox raixy3sx BUpOOHUYOI chepu, yrnopsigKoBaHe
KUTIIO, PO3BUHEHA 1HGPACTPYKTypa, OCOOMCTUH 1 CyCIUIBHUM TPAHCIIOPT B TOMY a00
IHIIOMY CTyMEHl CHPHSIOTh TINOAMHAMII, IO € NPUYMHOIO 0araTtboX pO3ajiB
310POB’ S JIFOIVHMU.
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BaxxnuBuM 4YMHHUKOM, 110 MOTIPIIY€E 3arajJbHUN CTaH OPTaHi3MYy, € BiJlIPBAHICTh
TOPOJSTH BiJl 00’€KTIB TMPHUPOAHOTO CEpEeAOBHINA. THUIa 3aMIiChKHX JIaHIadTIB,
MOpyIlyBaHa JUIIE CIIBOM IMITaxiB, YHCTE TMOBITPs, KyIMaHHS, XOMIHHA OOCOHIK,
NPUPONHI TeH3aXi CHPUSIOTh MOBHOI[IHHOMY BIAMOYMHKY, 3MIITHEHHIO HEPBOBOI
CUCTEMH 1, SIK Pe3yNbTaT, 3arajJbHOMY MOIMIIEHHIO CTaHy 30POB’ S TOPO/SH.

Cran 370pOB’s HACEJIICHHS € HAWBaXJIUBIIMIMM TMOKA3HUKOM SIKOCTI KHUTTS.
PiBeHb 3aXBOpPIOBAHOCTI 3aJ€XHUTh BiJ 0ararboX YWMHHUKIB 1 BH3HAYA€THCA
€KOHOMIYHUMHU 1 COLIaJbHUMHU YMOBaMH, IO TEpHI 3a BCE CKJIAJIUCSA B KpaiHi,
€KOJIOT'TYHOK0 OOCTAHOBKOKO 1 pIBHEM MEAUYHOI JIONMOMOTH B MICISIX MEIIKAHHS,
cnajaxamu emieMid. Ha ctan 310poB’s OKpeMoro iHAMBIAyyMa ICTOTHO BIUIMBA€E
KypiHHS, HapKOMaHis, 3JIOBKUBAHHS aJIKOTOJIEM, TIIIOJAWHAMIS, CTPECH, CIaJIKOBICTh,
SKICTb XapuyBaHHS 1 )KUTJIOB1 YMOBH.

3 MEeBHOIO YACTKOI WMOBIPHOCTI 301JbIISHHS BUIAJKIB THX a00 1HIIMX BHUJIIB
3aXBOPIOBaHb MOXKE€ OyTH BIJHECEHE 3a PaXyHOK 3a0pyIHEHHS HAaBKOJHUIIHHOTO
OPUPOIHOTO CEPEOBUILA.

3a0pynHEHICTh  TOBITPSI BUKJIMKAE 3aXBOPIOBAHHS OpraHiB  JIUXaHHS.
3a0pynHEHHS] BOAHUX 00’ €KTIB 1 MMOTAaHA SKICTh MMiTOTOBKY MUTHOT BOJIU € MPUIUHOIO
1H(EKUIMHNUX ITYHKOBO-KUIITKOBHX 3aXBOPIOBAHb.

Hecnpuatinsi €KoJOriyHI YMOBM MEUIKAHHSA HAcCEJEeHHsS OCHaOIsSi0Th IMYHHY
CUCTEMY. 3HWXKYETbCA OIIPHICTh OpPraHi3My SIK JO0 BHHUKHEHHS XPOHIYHUX
3aXBOPIOBAaHb, TaK 1 JI0 cHajaxiB IHQEKUIMHHUX, 30KpeMa MEePIOANYHUM emiAeMisiM
TPHITY.

CraH HaBKOJMIIHBOIO CEPEOBHUIIA ICTOTHO BIUIMBA€E Ha 370POB’S JIOAUHU: 32
CTaHOM 37I0pOB’s HACEJICHHS MOXHA, 3 JIOCTaTHHOIO BIPOT1IHICTIO, OI[IHIOBATH SIKICTh
cepenoBuia s droauHd. [IpyuyuHaMu 3pOCTaHHS 3aXBOPIOBAHOCTI € 301IbIICHHS
BUKHIY 3a0pyIHIOIOUUX PEUOBUH, Cepell SKUX KOMIUIEKC BUKH/IIB CBUHIIIO, CIPUAHOTO
aHT1IpUY, YaJHOTO Ta3y, OKHUCIIB a30Ty, CIpYyaHOi KUCIOTH, (HTOPUCTUX CIONYK,
CIPDKOBOJIHIO, XJIOpY, Ta paJiOaKTUBHUX pedoBHMH — 1e3ito 137 1 crponmiro 90.
BcranoBneno, 1m0 BAMXaHHS TOBITPS, 3a0pyIHEHOTO BHUKUIAMU TPAHCTIOPTHUX
3ac00iB Ta MPOMHUCIOBHUX MiAMPHUEMCTB, MNPU3BOAUTH A0 MATOJOTIYHUX 3MIH Yy
IUXadbHUX HUIAXaX MEIIKAHI[IB HACEJeHUX MyHKTIB. Lle cipuunHioe 3aXBOpIOBaHHS
XpPOHIYHUM OpOHXITOM, KarapoM BEpXHIX JUXaJIbHUX MLUISAXIB, IHEBMOHIEIO,
OpOHX1aJIbHOIO aCTMOIO 1 CIpUs€ 3HMKEHHIO IMYHITETY opraHizMmy. BcTaHoBieHO
YITKYy 3aJIeKHICTh MDK pIBHEM 3a0pydHEHHS aTMOC(EpHOro MOBITPS 1 pIBHEM
3aXBOPIOBAHOCTI HACEJICHHS.

HeoOxiiHO Tako)K BU3HAYWTH, SIKI 3 TIPOOJIEM € HAWOUIbII BaXKJIMBUMU, SIK1 13
3arpo3 CTaHOBJSATH HAWOLIbITy HeOEe3MeKy 1 YMHSATHh HaWOLIbIl CHUIBHUN BIUIUB HA
3I0pOB’Sl JKUTEJIIB MICTa, HABKOJUIIIHE CEPENOBHUINE 1 SKICTh >KUTTS HACEJICHHS.
[Tepenik BUSBICHUX OCHOBHUX €KOOZIUHUX NPOOIeM M. 3ANOPidcHCA:

® arMoc(epHi BUKHAU MPOMHUCIOBUX MiAMPHEMCTB ((hEHOJ, CIOIYKH CIpKH,
YaJHUM Ta3);

® BUKHAM B arMocepy y pe3yabTari CHalOBaHHS CMITTS B MPUBATHOMY
CEKTOpI;

® BUKHIHU aBTOTPAHCIIOPTY;
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® BHCOKHI piBeHb 3a0pyJHEHHs MOBEPXHEBUX BOJ (KaHai3allliHI CTOKH,
BUTOKH 3 IPOMUCIIOBUX BIJCTIMHUKIB JO MaJIUX PIYOK);
HeJierajabHl CMITHUKH MTOOYTOBHX B1JIXO/IIB;
3a0pyTHEHHS B1J] CMITHHKIB IIPOMHCIIOBHX B1JIXOIIB;
3a0pyIHEHHS MICKY Ha IJIsK1 (TIHJI, TBEPA1 YACTKH, CMITTS);
3a0pyIHEHHSI MapKiB, TUTSYUX TLJIOMIAI0K COOaKaMu;
MTOXOBAHHS TMOMEPJIMX JIOMAllHIX TBAapWH, HE BIJANMOBIJAIOTH CaHITAPHUM
HOpMaM;
3a0pyIHEeHHS IPYHTY;
HEOUMIIEeHI1 TOOYTOB1 1 TPOMHMCIIOB] CTIYHI BOJIH;
CKHIaHHs 0a71aCTOBUX BOJI;
anepriiHi (pakTOpH pOCIMHHOTO MOXOKEHHS (aMOpo3is, TOMONMHUM MyX);
IIIyM Y KUTJIOBIHM 30Hi;
IoraHa SIKiCTh IMMUTHOI BOJW (HEOUYHIIIEHA ITMTHA BOJIA);
TII00aIbHE MOTCIUIIHHS;
BIJICYTHICTh 30H BIJINOYMHKY;
® cKoJoriyHa 0€3rpaMOTHICTh HACEJICHHS.

Jist M. 3anmopiikss XapaKTepHUU «YKpaiHCHKWID» THUI 3a0pyIHEHHS, KOJIU B
Nepioau 3 TEMIIEPATyPHOIO 1HBEPCIEIO 1 ITUKIOHAIBHOIO TMOTOAOI0 B TMPHU3EMHOMY
mapi TMOBITPS 30CEPEHKYEThCS OCHOBHA Maca TPOMHUCIOBHX 1 TPaHCIOPTHUX
3a0pyaHIOBauiB aTMOc(epu.

3aBaaHHs 10 BUKOHAHHSA J1a00PaTOPHOI podoTH

3apnannsa 1. OmnpairoBatu Marepiajl MO0 OCOOJIMBOCTEN >KUTTEBUX IMKJIIIB
KHIIKOBUX TIApPa3uTiB, SKi MOXYTh IIEpPEIaBaTUCS dYepe3 MHUTHY BOAY JIFOIWHI.
3aMaiiioBaTH CXEMHU JKUTTEBUX IIMKJIIB HACTYMHUX TPEACTABHUKIB MapasUTUYHHUX
OpraHi3aMiB (KUIIKOBUX HaWmpocTimumx) — Entamoeba histolytica, Lamblia
intestinalis, Balantidium coli.

3apananns 2. OmnpamoBaTd Marepiaja IoJ0 OCOOJUBOCTEH JKUTTEBUX ITUKIIIB
JESKUX TeIbMIHTIB, SIKI MAlOTh 1HBA31MHUN ITOYATOK caMe Y MUTHIN Boai a00 y THX 4u
IHITMX TIOBEPXHEBUX BOJAX. 3aMaIOBaTH CXEMH J>KUTTEBUX IUKJIIB HACTYITHHUX
30yIHHUKIB TeNbMIHTO31B — Hemaron Dracunculus medinensis, Ancylostoma
duodenale, Tpemaron Schistosoma mansoni, Schistosoma haematobium.

3anannsa 3. Ciuparoyuch Ha BUBYCHUI MaTepiai 3allOBHUTH Ta0IuIio 41.

Tabmuisg 41 — KiiHiyHa XapakTepUCTUKA 1 IIAaTrHOCTHKA JESIKUX IeJIbMIHTO31B

XapakTepUCTUKU Ha3Ba reiapMiHTO3

30yqHUK Jpakynkyiabo3 | IIuctocoMo3 | AHKIIOCTOMIZIO3

®das3u 1gBasii

Crazii po3BUTKY y ITapa3uTa

Jlokamizarmis

[akyOamiitnmii nepion

Kniniunei 03HaKu

JlaGopaTopHi JTOCIiHKEHHS
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JonaTrkoBa indopmanis:

Xapaxmepucmuka napasumudHux Op2auizmie, AKI MOXCYMb HOMPAnumu 00
OP2aHi3MY JH0OUHU Yepe3 OIi0N02IUHO 3a0PYOHEHY NUMHY 800).

bakrepianpHi Ta OlojoriyHi 3a0pyIHEHHS BKIIOYAIOTh PI3HI MIKpPOOPTaHi3MU:
JOPLKIKOBI Ta IUTICHSABI TpUOKH, ApiOHI BOJOpPOCTI Ta Oakrepli, y TOMY YHCII
30ynHuKU TUQY, napatudy, TU3EHTEpli, a TAKOXK AWl TeIbMIHTIB, SIKI HaJIXOAATh Y
CTIYHI BOJM 3 CEKCKpEeMEHTaMM JIIofed 1 TBapuH. 3a XIMIYHUM CKJIQJOM Iii
3a0pyTHEHHSI MOKHA BITHECTH JI0 OPTaHIYHUX, IPOTE Yepe3 0COOIUBY 3HAYUMICTD iX
BHOKPEMJIIOIOTH Y CAMOCTIHHY TPYITY.

3 ycCiX KHUIIKOBUX HAMMPOCTINIMX, K1 € TMaTOTeHHUMH I JIIOAWHH, JesKI
MOXYThb TepelaBaThcs dYepe3 MNHUTHY Boay — Entamoeba histolytica, Lamblia
intestinalis, Balantidium coli. 111 opra"iaMu € €TIOJIOT1YHUMHU areHTaMHu BiAMOBIIHO
amebiazy (ameOHa Au3eHTepis), JIMONio3y 1 OamaHTHaiazy. Bci BoHM moOB’s3aH1 31
criajaxaMy 3aXBOPIOBAHHSI, CIPUYMHEHOTO MUTHOIO BOJOIO.

3BUYAHUMH KIIHIYHUMH TPOSBAMH € TAaCTPOCHTEPUTH 13 CHUMIITOMAaMH, IO
3MIHIOIOTBCSL BiJl JIETKOi fiapei J0 MIBUAKOTO Mepediry Iu3eHTepii 3 KpUBaBUM
npoHocoMm. Hailgactime mposBOM YCKIaaHEHHS € abcrec medinku. CumnToMu
AsMOII03y OyBarOTh BiJl JIETKOTO E€HTEPUTY, IO BIAOyBaeThbCsA 0€3 JIKyBaHHS, 10
XPOHIYHO BUCHAXJIMBOTO MPOHOCY. bamaHTuaia3 MoXe BUSIBUTUCS Y BUTVISII TOCTPOI
IU3EHTEpli 3 KpUBaBUM NpoHOcoM. AMeba Naegleria fowleri — 1ie JOCUTH MOIIMPEHA
JOKTYTUKOBa aMe0a, sika MOXKE CIPUYMHUTU MEHIHTOeHLEe]aliTHE 3aXBOPIOBAHHS 31
CMEPTEJIbHUM HACI1JIKOM.

VY nuTHIN BOII MOKE MICTUTHUCH BEJIUKA KUIBKICTh 1HBA31MHUX SA€Ib Ta JUYUHOK
pi3HUX reapMiHTIB. [Ipy BogomocTauaHHi BUABIISIIOTh JIB1 TPYMH T€JIbMIHTIB:

® cpyna I — mepenaBaHHS 3MIMCHIOETHCS BUKITIOYHO MUISIXOM TMOTJMHAHHSA X

OPOMDKHMX — Xa3diB —  3apakeHHX  Oe3xpeOeTHHMX  (BECIOHOTHUX
PaKOMOIIOHUX, YEPEBOHOTUX MOJIIOCKIB);

e cpyna [l — 1HBa31liHI JIMYUHKK IepKapii Oe3MocepeHbO 3apakaroTh
JIOJIUHY.

o rpynu | HanexuTe Hanpukiag HeMatona Dracunculus medinensis (piiira),
JUYMHKK Tlapa3uTa CIOYaTKy MOTPAIUISIOTh Y BOAY 3HAXOISATh MPOMINKHOTO
rOCIOAAps 1 TUTBKH MICIS IIOTO Pa30M 13 BOJIOI0 MOXYTh IPOHUKHYTH J0 KIHIIEBOTO
rocrofaps — OpraHi3aM JiIoquHW. HalyacTimme TpamisiioThesl 'y  JKUTETIB
[TiBaerno-CxigHoi A3ii.

Ho II rpynu Hanexarb TpemaToau, Hemaroau (Hampukian, Ancylostoma
duodenale) Ta 1H1Il renbMIHTUA. TpemMaToau BiA3HAYAIOTHCS XapaKTEPHUMH ILISTXaMU
MOTPAIUISTHHS 0 OpTaHi3My OCTAaTOYHOTO Xa3siHa, HAIIPUKIIaI:

1) iHBa3yBaHHS OCTaTOYHOIO Xa3siHa CUCYHOM I€YIHKOBUM, B KUTTEBOMY LIMKJII
SIKOTO € OJIMH MPOMDKHHUH Xa3siH, BITOYBA€ThCSA Yepe3 BUKOPUCTAHHS B 1Ky BOISTHUX
a00 HamiBBOJSHUX POCJHWH, HA SIKUX 3HAXOJSATHCS aJl0JIeCKapii reIbMIHTA, @ TAKOXK U
NESKUX IHIIUX POCIWH, JJIS TOJIUBY SKUX BHKOPHUCTOBYETHCS BOAA 3 THUX JDKEpE, A¢
PO3BUBAIOTHCS JIMYMHKM CHCYHA TEYIHKOBOTO; KpiM TOro ajoJjieckapii Ha3BaHOI
TPEMATOAM MOXYTh OMHUHSATUCS B OpPraHi3Mi JIIOAWHU Y€pe3 CIOXKUBAHHS HEIO IS
MIUTTS HEKUIT TY€HOT BOAM 3 TUX BOJHHMX 00’ €KTIB, JIe IPUCYTHI 111 OPTaHI3MU;
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2) iHBa3yBaHHS OCTAaTOYHOIO Xa3siiHa MIMCTOCOMAMHU, B )KUTTEBOMY LMK SIKUX €
OMH TIPOMDKHUM Xa3siiH, BIJOYBA€ThCS BHACIIIOK AaKTHBHOTO TMPOHUKHEHHS
IepKapiil rebMIHTa B OPTraHi3M JIIOAWHU Yepe3 MOro mKipy (MepKyTaHHO) IMiJ 4ac
nepeOyBaHHS 3 METOIO BIIMOYMHKY a00 MpodeciitHOl AisNIBHOCTI Y BOTHOMY 00’ €KTi,
7ie 11 OpraHi3MH PO3BUBAIOTHCS, a TAKOXK MiJl Yac nepeOyBaHHs OOCOHIK Ha BOJIOTI1H
TpaBi a00 Ha BOJIOT1H MOBEPXHi, KyAW MOTpAIUIsi€ BOAA 3 OCTAHHBOIO, a KPIM TOTO
1HOJII 1 yepe3 CIU30BY OOOJIOHKY POTOBOI MOPOXKHUHU IMPHU BKMBAHHI HEKHI SIYEHO1
BOIM Oe3MoCepelHbO 3 MIPHUPOAHOIO JKEpesa, B SKOMY NPHUCYTHS BIJIIMOBIIHA
JUYUHKOBA (hOpPMa IIHMCTOCOMHU.

VY uiit rpyni HeOe3NmeYHUMHU € IMIMCTOCOMH (Schistosoma mansoni — 30yqHUK
KHIIIKOBOTO IIUCTOCOMO3Y, Schistosoma haematobium — 30yIHHK CEUOCTATEBOTO
IIMCTOCOMO3Y), SIKI IOB’sI3aH1 3 YKHUBaHHAM 3apakeHOi BOJIU JJis MOOYTOBHX IIUICH,
KynaHHss 4u TnpaHHs Oumm3Hu. [lluctocoMu MIONMHUA 3yMOBIIOIOTH TIEPBUHHI
VIIKOKEHHSI TEPEBAaXXHO Y TIEUiHIN, NUIYHKY 1 HaBKOJIO cedoBoro mixypa. [Ipote
JIOCUTh CEpPHO3HI HACHIJKU TOB’SA3aHI TAKOX 13 BTOPHUHHUM YPAKCHHSIM BEPXHIX
CEYOBHMX IIUISAXIB, PAKOM CEUOBOTO Mixypa Ta (iOpo3oM TMEUYiHKH 3 HOro
TeMOJMHAMIYHUMU 3MiHAMH.

3rajiani BUIE TPEMATOI03H BIAPI3HIIOTHCS 3a MOIIMPEHHSM. Tak, Xoua B CBITI
Ha IIKUCTOCOMO3M cTpaxaae Ourst 230 muibiloHiB mofei, a me 500 MinbHOHIB
3HAXOMSITHCS 1] 3arPO3010 YPAKEHHSI BIJIMOBIIHUMU ITUCTOCOMaMU, IPOTE B YKpaiHi
PEECTPYIOTHCA JIMIIE MOOANMHOKI BUIIAJIKK TaKUX XBOpOO cepen 0ciO, sKl mpUixaiu 3
EHJIEMIYHUX 1010 IIIMCTOCOMO31B KpaiH.

KoHTpo/IbHI NUTAHHSA:

1. IlosicHITh, KM HECHPUSTIMBUNA BIUIMB YMHUTH YJIBTPA3BYK Ta 1H(pa3ByK Ha
CTaH 3/10pOB’ S JIFOJUHH.

2. ITosicHITh, TII0 MOXKE CIIPUYMHHUTH TPUBaJia BiOpallisi Ha 370pOB’ S JIFOIUHHU.

3. IlpoanamizyiiTe OCHOBHHMM MeXaHI3M O10JOTIYHOTO BIUIMBY pajiaiii Ha
OpraHi3M JIFOHHH.

4. Ilpoanami3yiTe >KUTTEBl MUKIN HAUMPOCTIMINX, SIKI MOXKYTh MOTPAIUISATH 10
OpraHi3My JIIOOUHH uepe3 010I0T1YHO 3a0pyAHEHY MUTHY BOAY.

5. IlpoananizyiiTe JKUTTEBI ILMKIM TPEMATO[ Ta HEMAToOA, SKI MOXKYTh
MOTPAIUIATH A0 OPraHi3My JIIOIMHU Yepe3 010J0T1YHO 3a0pyJHEHY MUTHY BOIY.
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3MICT CAMOCTINHOI POBOTH

3MICT caMOCTiiHOI poOoTH 3100yBadiB OCBITH 3 JUCHUILIIHU «YPOOEKOIOTis»
BU3HAYAETHCS POOOUOIO MPOrPaMoi0 HaBUAIbHOI JUCIMUILTIHY.

CaMmocTiiiHe BHBYEHHS NPOrpaMHUX MHTAaHb Mepeadayae OMpaIfOBaHHS
PEKOMEHJIOBAaHO1 JIITepaTypH, 1HGOpMaUlMHMX MaTepiailiB Mepexi I[HTepHer Ta
CKJIaZlaHHsl KOHCTIEKTY. KOHTposb piBHS 3aCBOEHHS 3HAHb Y XOJ1 CAMOCTIHHOT poOOoTH
3MIACHIOETHCS BUKJIAJA4eM IIJISIXOM YCHOTO ONUTYBaHHS, MEPEBIPKU 1a00OpaTOpHUX
poOOIT 1 TECTYBaHHS.

CamocrTiiiHa poOoTa CTyJIeHTa 3 JUCIUIUTIHA « YpOOEKoJIoTis» nependavac:

—  OIpaIlOBaHHS JIEKI[IHHOTO Marepiaty;

— OIpaIOBaHHS PEKOMEHJIOBAaHOI HABYAJIbHO-METOJUYHOI Ta HAyKOBOIi
JiTepaTypu;

— MIATOTOBKY JO 3aXMCTY JJabopaTopHOi poOOTH;

— MIATOTOBKY /10 TECTOBOTO KOHTPOJIIO 3HAHb;

— BHUKOHAHHS 1HJIWBI1AYyaJbHOTO 3aBIaHHS.

InauBinyajibHe NpaKkTHYHE 3aBIAHHS
InauBinyanpHe 3aBIaHHsS TONAETHCS y BUMNISAL €ce 3 Mpe3eHTaliero. Temy
1HJIMB1AYyaJIbHOTO 3aBJaHHS obupae CTY/IEHT. Pesynbraru BUKOHAHHS
IHIMBITyaJIbHOTO 3aBIaHHS TaKOXX 3aHOCSITHCS 10 CUCTEMH PEUTHHTY Ta OIIHIOIOTHCS
3r1JITHO HACTYITHUX KPUTEPIiB:
— TMOBHOTA PO3KPUTTS MUTAHHS;
— IUTICHICTh, CUCTEMHICTh, JIOTIYHA TOCIIIOBHICTh, YMIHHS (HOPMYJIIOBATH
BHCHOBKU;
— aKyparHicTb 0()OpPMIICHHS ITHUCHMOBOT POOOTH;
— TMIATOTOBKAa MaTepially 3a JOMOMOIOK KOMIT IOTEPHOI TEXHIKH, PI3HUX
TEXHIYHHUX 3aCc001B (Ciaii1iB, MPUIIAIIB, CXEM TOIIO);
—  3aXHUCT BUKOHAHOTO 1HJUBITyaJIbHOTO 3aB/IaHHS.
PesynbraT BUKOHAHHS 1 3aXHUCTY CTYJIEHTOM KOKHOTO 1HAMBITyaTbHOTO 3aBIaHHS
OLIIHIOETHCS 32 TAKOIO IIKAJIOKO:
— 16—20 6aniB poboTa BUKOHAHA 3T1JTHO BC1X BUMOT.
— 11—15 6aniB HasgBH1 HE3HAYH]1 TOMWIKH B O(DOPMIICHHI.
— 6—10 OaniB HasIBHI 3HAYH1 TOMUJIKA B O(DOPMIIEHHI Ta 3MICTI.
— 0—5 GayiB — TemMa HE PO3KpHUTA.
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NUTAHHSA 10 AKTYAJI3ALIL 3HAHDB 3 KYPCY

1. IcTopis po3BUTKY, OCHOBHI MOHSTTS YPOOEKOJIOT1].

2. XapaKkTepuCTHKa PO3BUTKY MICHKUX CHCTEM.

3. MicTo sik CKJIagHa eKoJIoTivHa cucTema (ypboekocucrema).

4. MicTO SIK T€O€KOCUCTEMA TEPUTOPIaATbHO-BUPOOHUYIOTO KOMILIEKCY.

5. B3aemonig MicT 3 O10THYHUMH Ta A010TUYHUMHU KOMIIOHEHTAMU MPUPOTHOTO
CepeloBHUILIA.

6. OCHOBHI NPUYMHU Ta 3aKOHOMIPHOCTI CTBOPEHHS ypOaHi30BaHUX TEPUTOPIH.
7. BrnuB (i3MyHUMX YWMHHUKIB Ta 3a0pyJHEHb Ha MIChbKE CEpEJIOBHILE Ta
IPWIETIT TEPUTOPIi.

8. Jl>xepeina 3a0pyaHEHb MICBKOTO CEpEOBHIIIA.

9. Mirpanis ta TpaHchopmallis 3a0pyIHIOBa4iB y KOMIIOHEHTAaX MiChKOTO
CEpEeIOBHIIIA.

10. BimuB MiChbKOTO CE€peloBHUINA HA JIFOIUHY, Ha HACETICHHS MICTa.

11. PiBenp iHTEHCHBHOCTI nii Ta crenudika BIUIMBY Ha JIOAWHY, HACEICHHS
MiCTa.

12. TIo3uTHBHI Ta HETaTUBHI ACIIEKTH KUTTS Y MICTI.

13. 36epeskeHHs €KOJIOTTYHOI PIBHOBAru ypOOEKOCUCTEM.

14. ®akropu, 1110 BIVIMBAIOTh HA 370POB’ S HACEIEHHS.

15. MeToau KOHTPOJIIO 3a BMICTOM HIKIJIJTMBUX PEUYOBHUH Y MOBITP1, BOAL, IPYHTI
TOILIO Ta PIBHAMU i1 (13UUHKUX (HAKTOPIB HA 3I0POB’ S JTHOIUHU.

16. JlanmmadTHo-apxiTeKTypHa Ta IPOCTOPOBA OpraHizaiisi MIChKOTO
CepeloBHUIIIA.

17. IlpyuunHu Ta JoKepena iHTeHcudikarrii mpoieciB ypoaHizalii y CBITi.

18. OcHoBHI1 pucH ypOaHi3alii y CBITI.

19. 3aranbpHi 3aKOHOMIPHOCTI PO3MIIIEHHS MICT.

20. ®akropu, M0 BILTMBAIOTH HA PO3MIP Ta YUCEIbHICTh HACEIICHHS.

21. AGconroTHI Ta BiTHOCHI AeMorpadidHi MOKa3HUKH.

22. CyyacHi KOHIENIIiT CTBOPEHHS MICHKOTO CEpeIOBHUIIIA.

23. ExonoriuyHe 3Hau€HHS YIPaBIiHHS MIpoliecaMu ypOaHizalii.

24. BcecBITHI TEHJEHLII PO3BUTKY MICT Ta MICBKUX CHCTEM.

25. Micbke cepeoBUIIE K 00’ €KT €KOJIOTTYHUX JOCITIIKEHb.

26. Micbke nnanyBaHHs. CydacHi Teopii Ta MOZEII MICHKOTO TJIaHyBaHHS.

27. Biu yp0OaHi30BaHUX TEPUTOPIN HA IEPEIMICTS.

28. ®akTopd OTOUYIOYOTO0 MICHKOTO CEpEAOBHMINA, KPUTEPil Ta MOKA3HUKH iX
OIIHKH 1 KOHTPOJIIO.

29. 3abpynHeHHS TPYHTIB, aTMOC(EPHOTO MOBITPS, 3a0pYyAHEHHS Ta BUCHAYKEHHSI
BOJIHUX 00’ €KTIB Ha ypOaHI30BaHUX TEPUTOPISLX.

30. Illym 1 BiOparis, JKepena, METOAN KOHTPOJIIO PIBHIB iX BIUIMBY Ha 37I0POB’S
JIONIMHU.

31. Hebesneku, moB’si3aHi 3  3a0pyJHEHHSIM  MICBKMX  CHCTEM
€JIEKTPOMArHITHUMH €JIEKTPOCTAaTUYHUMH TOJISIMH, iX JKepena Ta BIUIMB Ha
POCIIMHHMI 1 TBAPUHHUI CBIT, HA JIIOAUHY TOLIO.

32. Micra sik JKepesia TeII0BOro 3a0py/IHeHHS JOBKLLIIS.
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33. Jl>xepena pagiaiiiHoro 3a0pyTHEHHS, METOJU KOHTPOITIO.

34. ExonoriyHuil macmopT MicTa.

35. Knimar micta, popMyBaHHS MIKPOKIIIMAaTy MICHKOTO CEpPEIOBHIIIA.

36. Couioncuxooriydi akTOpH BIUIMBY MICHKOTO CEpPEIOBUIIA HA JTIOIUHY.

37. XBopoOu cydacHOCTi. TepurTopiasmbHa 3aJEKHICTh PI3HUX BHUJIB
3aXBOPIOBAaHb HACEIECHHS YKpPalHU.

38. IIpuponHo-pecypcHUl MOTEHLIa] IEBHOTO PETIOHY KPATHHU.

39. PociiuHHMIA Ta TBAPUHHUMN CBIT MICBKUX CHCTEM.

40. Ponpb 3eeHUX HACAPKEHb Y KUTTETISIIBHOCT] MICT.

41. CTiliKiCTh POCIIMH JO aHTPOIIOTEHHOTO HABAHTAKEHHS.

42. [Ipobremu 30epekeHHS TPUPOTHUX JTaHAIMIA(TIB.

43. TBapuHHI OpPTaHI3MH MICBKUX CHUCTEM.

44. IIpo6iemu 0XOpoHU (hayHH MICT.

45. IIpoGnema Oe3npUTyILHUX TBAPHUH.

46. AnanTariisi TBApUH /10 KUTTS Y MICTI.

47. PocnuHu Ta TBapUHU — IHAMKATOPU CTaHy MICBKOI €KOCHUCTEMHU Ta ii
CKJIa/I0BUX.

48. IlpuknagHi nuTanHsa 610TECTyBaHHS.

49. CortianpHi, €KOJIOrO-€KOHOMIYHI TpPOOJIEeMHU, IO BUHUKAIOTH BHACIIJOK
npoIieciB ypOaHizariii.

50. ComianbHO-eKOHOMIUHA AU epeHIialis MICbKUX MEIIKaHIiB.

51. 3abe3neueHicThb KUTIOM. be3pobiTTs. 3abe3neueHHs] MICT IPOAYKTAMH.

52. IIpobGnemMa eHepro- Ta TerIonocTa4yaHHs ypOaHi30BaHUX TEPUTOPIH.

53. Oco6nuBOCTI BOAOIMOCTAYaHHS MICT 3 MIA3EMHHUX JDKEpE Ta MOBEPXHEBUX
BOJIOMM.

54. Exonoriufi mpoOieMu CydacHUX €HEPrOBUPOOHUYMX ITiATIPHEMCTB.

55. AnminHicTpatuBHi (QYHKIIT MICIIEBUX OpTaHiB YIIPaBIiHHS.

56. MicbKi KOMYHIKaIlii.

57. Bigxonu BUpOOHMIITBA 1 CTIOKHBAHHSI.

58. OcobmuBocTi mpoOneMu yTWmizamii Ta TMepepoOKH BIIXOMIB Ha
ypOaHi30BaHUX TEPUTOPIAX.

59. JIxxepena yTBOPEHHS BIIXO/IIB Y MICTaX.

60. TexHoreHH1 Ta NPUPOJIHI JLKEpeETa aBapiil y MicTax.

61. ExonoriyHi HacliAKu aBapiil Ta HaI3BUYAHHUX CUTYyalld y MicTax.
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TECTOBI 3ABJAHHA

1. 3eiono ysenenv npo exocucmemy micma sK mexrHobioceocucmemy, Micvbke
HacenenHs 8I0HOCAMb 00 KOMNOHEHMY:

A) comiaibHOTO;

b) Gionoriunoro;

B) TexHiuHorO.

') aHTpOMOreHHoro;

J) ceniTeOHOTO.

2. 3eneni macuu micma, sKI CHONYYEHI CUCMEMON) O3€eHEeHUX 6YIUYb,

0y166api6, 3AXUCHUX 3€N1eHUX HACAOMCeHb 3 NPUMICbKUMU JiCOnapkamu ma

aicamu — ye:
A) kiactepHa 3a0ynoBa JaHamadry;
b) exonoriunuii kKapkac MicTa;
B) MakpocTpykTypa npupoHOTO KapKacy;
') micbka TepuTopis;
J1) mapkoBa 30Ha MicTa.

3. [loénounennumu 6ioyenozamu ypooexocucmemuy Ha3suearomy:

A) 01011€HO3M y SIKUX KOHCYMEHTHU ICHYIOTh FOJIOBHUM YMHOM HE 32 PaXyHOK
NPOAYLIEHTIB, & 32 PaXyHOK NOCTauyaHHA OPraHiYHUX PEYOBUH Y IMpolecl
JKUTTEIISUTLHOCTI JIFOIUHU.

b) OiloneHo3u ae ToioBHY pojib B TpaHchopmallii eHeprii Ta peyoBUHU
BIIIrparoTh NPOAYIIEHTH (MICILIEBl a00 IHTPOIYKOBaH1) Ta PEIyILIEHTH.

B) OioiieHO3HM, fKI TOJOBHUM YHHOM CKJIQJAlOThCA 13 reTepoTpodiB, 10
KUBJIATHCS MEPTBOIO OPTaHIYHOIO PEUOBHUHOIO (canmpodiTu, AeTpuTodaru).

') GiorieHO3M IPOKAPIOT 1 €yKapioT.

J1) GiorieH03M POCIMHHUX Ta TBAPUHHHUX OPTaHI3MiB.

4. 3menuwienns Kitbkocmi 600U OJisl GUKOPUCMAHHS Y 800HOMY 00 €Kmi, uo

00YMOBIEeHO 20CNO0ApHOI0 OUSLIbHICMIO | MAE CMMILUKY HANPABIEHICMb HA3UBAIOMb.
A) 3aMyJIEHHSAM;
b) 3acMiueHHSM;
B) BucHaxxeHHsIM.
') 3a0pynHeHHM.
J) yce nepeniueHe.

5. Buenns npo 63aemo038’a3ku Midc 2i0ponociuHuUMU, 2IOPOXIMIYHUMU |
2i0pobionociuHUMU npoyecamu y 800ax, AKi MICMAMbCA Y PI3HUX KOMNOHEHmAax
HABKONUWHb020 Cepedosula ma GNIUBAIOMb HA JHCUMMEOISLIbHICMb OP2aHI3MIG i
Marmev CcK1a0 i 8Lacmueocmi, cghopmosami nio Oicro NPUPOOHUX | AHMPONOSEHHUX
Gaxmopie Hazusacmvca:

A) GloreneHooris;
b) riapoexonoris;
B) reomopdororis.
I') rinposoris.

J1) reonoris.
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6. o memoois mexaniuHoi ouucmKu CmivHux 600 8iOHOCAMb.
A) dmnorarrito;
b) nenrpudyrysanns;
B) xoarymsiro.
I') ancop6iito.
J1) BUnapoByBaHHS.

7. [on06HOI0 Memoto 010102140 OUUCMKU 800U €
A) MakCUMyM IPOAYKIIIT 1 A€CTPYKIIii;
b) MakcuMyM AecCTpyKIIii 1 MIHIMyM IPOAYKIIiT;
B) MakcumMyM mpoayKIii 1 MiHIMYM JECTPYKIIii;
I') po3kiaganHst OpraHiYHUX PEUYOBHUH.
J1) sIKICTb MPOILIECY OUMIIEHHS BOJIH.

8. Jlo «xomnonenmis 0Oiocazy noOymosux 8i0x00i@ Hanexicamv JaemKi

KDEMHIUOP2AHIYHI CNONLYKU, SIKI MAOMb.
A) KOBaJIEHTHUM 3B’A30K;
b) cintokcanoBuii 3B’ S30K;
B) nunonpHUit 3B’ S130K.
I') BomHEBMIT 3B’ SI30K.
J1) KoBaJ€eHTHUI NOJSPHUM 3B’ A30K.

9. 3 memoro 3He80O0HeHHs [ NOOANbLWOL YMUNI3AYI] HAOIUUKOBUL AKMUBHUL M)
00poonAIOmMb !

A) B 6iodinbrpax;

b) B MeTaHTEHKAX;

B) na nonsx dinerpartii.
I') B aepoTeHkax.

J1) B biTopeakTopax.

10. Tlocunenns 6ionociunoi nPoOYKMueHOCMi 800HUX €KOCUCMEM, BHACIIOO0K

HaKoNnu4eHHs y 800i OI02eHHUX eleMeHmi8 HA3UBAEMbCA:
A) armunodikariero;
b) eBrpodikarriero;
B) cyxkueciero.
I') repmodikariero.
J1) HyKIT101U3allI€10.

11. Benuuuna macu 3a6pyounrorouux peuosur (3P), wo ckunymi 8 cknaodi cmiuHux
800 3a nesHUll Yac, KA He npuzeede 00 NepesuLeHHs HOpMamuegie Konyeumpayii 3P
¥ 8000UMI, HA3UBAEMbCAL:

A) TIMITYIOYUM MTOKa3HUKOM IITK1IJTUBOCTI;
b) poHoBuM cTBOpOM;

B) rpaHruHO AOMTYCTUMUM CKHJIOM;

I') 3anmoBuM CKUIOM;

J1) HeoDIiiTHUM CKUIOM.

12. 30amnicmv mepumopii 00 camosiOHOGNeHHs, 00 BIOHOBNEHHSI OCHOBHUX
eleMenmie  NpPUpooOH020  Cepedosuuia  —  NPUPOOHO20  KUCHIO, 800U,
IPYHIMOBO-POCIUHHO20 NOKPUBY XAPAKMEPUIVE '

A) eKoJIoriyHy €MHICTh TEPUTOPII;
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b) penponykTuBHY BIaCTUBICTh TEPUTOPII;

B) criiikicTs 10 (hi3MYHUX HABAHTAXKEHb;

I') cTINKICTH 1O aHTPOTIOTCHHNX HABAHTAXKEHB;
J1) yci BiMoBiIi TpaBUIbHI.

13.  Ilpuuunu GUHUKHEHHS 3AX80PIOBAHL  CEPOEUYHO-CYOUHHOI, HEPBOBOI,
KPOBOMBOPHOI Ma eHOOKPUHHOI cucmem No8 s3ami 3 6NAUBOM MAKUX He2amueHUx
Gpaxmopis:

A) 3a0pyHeHHs aTMOC(EepHOTO MOBITPS;

b) ioH13yt0ue BUNPOMiHIOBaHHS, IPUCYTHICTh KAHLIEPOTEHHUX PEYOBHH Y
BO/I1, OBITP1 Ta MPOAYKTAX KUBJICHHS;

B) cymicna nist hakTopiB 3a0pyIHEHHSI OTOYYHOUOTO IIPUPOTHOTO
cepeoBuIIa, paaiallii, mymy;

I') 3a0pyaHEeHHSIM TOBEPXHEBUX BOJI T SKICTIO MUTHOT BOJIH;

J1) 3a0pyaHEHHSM IPYHTIB Ta MPOIYKTIB Xap4UyBaHHS.

14. YV nepexiouiti 30ni nonicony meepoux nobymosux 8ioxo0ié npoxoosims maki

npoyecu:
A) rymidikarris;
b) nenitpudikarris;
B) anunorenes;
I') meTanorenes;
) cynbbarpeaykitis.

15. Cepeonvopiunuti cmix 3  MICbKUX  mepumopiu, NOPIGHAHO 3
CLIbCLKO2OCNOOAPCOKUMU Y2I00SAMU:

A) Ginbiie B 2—4 pasu;
b) menmie B 2—4 pasu;
B) onnakoBwui;

I') menmie B 45 pasu;
J) Ginbinie B 4—5 pasmu.

16. Micys, Oe Haxonuuunuce 6ioxoo0u 6udoOymky, 30azavenHs, nepepooKu
MIHEPANbHOI CUPOBUHU, 3ANACU AKUX OYIHEHI ma Maiomv NPOMUCIO8e 3HAYEHHS,
8IOHOCSIMb 00:

A) nepxxaBHOTO (HDOHTY HATD;

b) npoMucnoBux ponoBuy;

B) TexHOreHHUX POJOBUILI;

') pexpeaniiHux poOIOBHILL;

J1) micueBoro ¢poHAY NPUPOIHUX PECYPCIB.

17. OcHosHa xapaxmepucmuka HebOe3neKku WKIOAUBOI pPeuoBUHU, WO
8CMAHO0BIIEHA 0I5l NONEPEONHCEeHHS peIeKMOPHUX peaKyill Y TI0OUHU HA3ZUBAEMbCA!

A) MaKCMMaJIbHO Pa30BOI0 KOHIIEHTPAIIEIO;

b) cepenHbo-cMepTeNbHOIO0 KOHIIEHTPAIIIEIO TTPH HAHECEHH] Ha MIKIPY;
B) kitacom Hebe3neku peuoBUHY;

I') neTanpHOIO KOHIIEHTpAITIETO;

J1) TOKCHYHOO KOHIICHTPAITIEIO.
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18. Ilpu eenuxux 6uUBEPHCEHHAX BYIKAHY JAB0GUL NOMIK NOUUPIOEMBCA HA
8I0CMaHy:
A) 6ubm Hix 400—500 xMm;
b) no 30 xm;
B) no 1 km;
I') mo 10 xwm;
1) mo 20 km.
19. Texnonoeiuni npoyecu i cxemu, w0 SUKOPUCMOBYIOMb NPU OUUWEHHI 800U,
3VMOBJIEHI ...
A) miporiecoM, B IKOMY BOHA yTBOPHJIACH;
b) pazoBo-aucnepcHUM CTaHOM JIOMIIIIOK BOJIH;
B) norpeb6amu pi3HUX KaTeropiii KOPUCTYBa4iB BOJIH;
I') piBHEM (axiBIIiB;
J1) piBHEM MarepiaabHO-TEXHIYHOI 0a3u TiapoXiMIYHOI Jaboparopii.
20. be3peacenmmue 3ne3apasiceHus 600U NPOBOOUMbBCS 3a OONOMOZ0IO0 ...
A) XJIOpy Ta MOT0 CIONYK;
b) o3ony;
B) ynbrpadioneToBoro BUNpOMiHIOBaHHS;
I') cnonyx cpibna;
J1) npoGioTuuHuX OakTepint.
21. Csiticbki meapuHu 8i0HOCAMbCS 00 KAmMe2opii .... CUHAHMPONIS.
A) 4aCTKOBHX;
b) cyBopux;
B) HezanexHux;
I') yHikanbHUX;
J) cTiiKuX.
22. Buou, axi icHysanu Ha mepumopii 00 CMmeopeHHst MiCma, HA3U8armMvC.
A) peniKTOBUMH;
b) anBeHTMBHUMU;
B) cunanTponamu;
I') EBpuGionTtamu;
J1) CteHo610HTaMHU.
23. Minimanena uwucenbHicmb HaceleHHs, wjo Oepembcsa Ol GUIHAUEHHS.
cmamycy micma 8 Ykpaini, 0opiHIo€:
A) 2500;
b) 3000;
B) 10000;
I') 4500;
1) 6000.
24. [onoeni 3a6pyouiosaui nogimps y micmax, ye:
A) Jerka MpoMHCIIOBICTS 1 XJ11003aBO/IH;
b) pi3ni xapuoBi KOMOIHATH 1 IpyKapHi;
B) enepreruka i TpaHCTIOPT;
I') ycranoBu noOyTy 1 Oy/iBenbHI KOMOIHATH;
J1) naniHHs JeIKUX MEIIKaHI[IB MICTa.
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25. Hauisasxcnusiuior i 0CHOBHOK NPUHUHOIO JIMHBLO2O TUCTMONAOY Y MICMAX €
BUCOKUL 8MIC Y NOBIMPI:
A) Metany;
b) wagnoro razsy;
B) cBuHIIIO;
I') xnopy 1 dpropy;
J1) rekcaMeTusICH IIaMiHYy.
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IJIOCAPIN

Aznomepauin — 3apoCTi POCIHMH PI3HUX BHJIB, OJHOPIAHUX B EKOJOTTYHOMY
BiJTHOIICHHI, CKYMYCHHS BEJIMKOI KIJTBKOCTI JIIONEH, TBapWH, HACEJICHWUX ITYHKTIB,
OyniBens Tom0. Mae HEeraTUBHE €KOJIOTIYHE 3HAUYCHHS.

Aepauyia — TpPUPOAHE TMPOBITPIOBAHHS, HACUYEHHS TMOBITPSAM, KHUCHEM
(opranizoBaHUi IPUPOHUN MTOBITPOOOMIH).

Anmponozennuit éniue — TPSMUN Ta OMOCEPEAKOBAHUI BIUIMB JIFOJCTBA Ha
HABKOJIUIITHE CEPEOBUIIE 1 HOr0 KOMIIOHEHTH BHACIIOK TOCIOAAPCHKOL JiSTIbHOCTI.
[IpakTi4HO BC1 BUM JIOACHKOI MISUIBHOCTI MOCTIHHO a00 MEpiouYHO BIUIMBAIOTh HA
HABKOJIUIITHE cepenoBuile. CB1AOMO, HIJIECIPSIMOBAHO JIOIUHA BIUIUBAE HA TIPUPOILY
3 METOI0 30UTbIIICHHS O10MPOYKTUBHOCTI JIAaHAMA(TIB 3a JOMOMOTOK PI3HUX BHJIIB
Meqioparllii, J100yBaHHS Ta HAKOIWYEHHsI TIEBHUX PECYpCIB, IOJIMIIEHHS YMOB
KUTTENSUIBHOCTI, 3aM00ITaHHs CTUXIMHUM MPUPOTHUM ITPOIIECcaM.

Anmponozennuii nanowagpm — nanamadrt, B SKOMy Ha BCid, ud HaA OUTBIIIN
YaCTUHI TEpUTOpii MiJl BIUIMBOM JIOAWHU 3MiHEHWH Xoya O OJIMH KOMIIOHEHT.
AHTpomoreHHUN JnaHAMA(PT € TPUPOAHUM KOMIUIEKCOM 1 Y CBOEMY PO3BUTKY
KEPYETHCS TPUPOTHIUMH 3aKOHOMIPHOCTSIMH.

Aumponozenni 3MiHu eKocucmemu — 3MIHU €KOCUCTEM, CHOPUYHHEHI
JISUTBHICTIO JIOAMHU. MOXyTh OyTH NMO3WTMBHMMM 1 HETaTUBHUMH, 3BOPOTHUMHU 1
HE3BOPOTHUMH. 3a MacIITadOM MPOSIBY aHTPOIOT€HHI 3MIHU €KOCUCTEM MOJLISIOTH
Ha JIOKaJbHI, pEriOHABHI Ta ITI00ANIBHI.

bionika — npuxianHa Hayka MpPO 3aCTOCYBaHHS B TEXHIYHUX NPUCTPOSX 1
CHCTEeMax IMPUHIMIIB OpraHizaiii, BIAaCTUBOCTEH, (YHKIIA 1 CTPYKTyp KHUBOI
IPUPOIHU, TOOTO (POPMH KMBOTO B IIPUPO/II 1 iXHI MPOMHUCIIOB] aHAJIOTH.

Byounox — OyniBenbHa cUCTEMA, IO CKJIAJIAETHCS 3 HECYUUX, OTOPOIKYBAIBHUX
1 OaratoQyHKI[IOHAJIbHUX  KOHCTPYKIIM, 10 YTBOPIOIOTh HAa3eMHUW YU
HA3eMHO-TIJ36MHUI 3aMKHYTHUH 00’€M, TpU3HAUYCHUN /i nepeOyBaHHS JIONCH 1
iXHBOT JKUTTENISITHHOCTI.

B3aecmogionocunu nwounu i npupoou — KOMIUIEKCHUM BIUTUB aHTPOIOTEHHUX
(akTopiB HA MPUPOAY 1 MPUPOAHUX YMOB HA KUTTEIISIBHICTD 1 310POB’ S JIIOAMHH.

B3aecmo3e’azox npupoou i cycninecmea — I1aleKTUYHA €JHICTH JIIOJUHU 1
HaBKOJIMIIIHBOTO CEPEIOBHUIIIA.

Biopauyisa — mexaH14H1 KOJTMBaHHS MPY>KHUX T1II.

Bioxoou — peuoBUHM, Marepialii W MPEIMETH, 110 YTBOPIOIOTHCS y MpoIeci
JIFONICHKOT JISTTLHOCTI 1 HE MAlOTh MOJAIBIIIOI0 BUKOPUCTAHHS 32 MICIIEM YTBOPEHHS
Yy BUABJICHHA. BOHM CHpUYMHAIOTH 3a0pyIHEHHS HABKOJIUIIHBOTO CEpPEAOBHINA,
3aiMaroTh MPOCTIP MPUPOAHUX €KOCHCTEM, HETaTUBHO BILIMBAIOTH HA JKMUB1 MPUPOIHI
00’€xTH 1 TOMy TOTPeOyIOTh BUIAJICHHS YU 3HUIIEHHA. Binxoau MoxHa nepepoOistu
Ta yTHJII3yBaTH 32 HAABHOCTI BIJMOBIAHUX TEXHOJIOTIN 1 EKOHOMIYHUX MEPETYMOB.

T'azocmiiikicms — 30aTHICTH O10TUYHUX 00’ €KTIB MPOTUCTOATH OTPYHHIN il
JETKUX 3a0pyaHIOBAYiB (OKCUAM CIPKH, a30Ty, TAJIOTCHH, OPTaHIuHI JIETKI CTIOJIYKH).
Haituacrtime BuBYalOTH Ta30CTIAKICTh pOCHHH. [a30CTiiikicTe OyBae macuBHA
(3abe3meuyethcss  Mopdo-dizionoriuanmu  6ap’epamu); akTUBHA (TIOB’si3aHa 13
3IATHICTIO POCIIMH TpaHC(OpPMYBaTH B Mpoleci MeTadoi3My OTPYHHI CHONYKU Y
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MEHIII OTPYHHI a00 HEOTPYHHI).

TI'enioenepzemuka — oTpuMaHHs €JIEKTPOCHEPTIi BiJl COHIYHOI pajiarlii.

T'eoounamiuna 3ona — Mexa Mk Onokamu 3eMHOI KOpU PI3HOI TEKTOHIYHO1
AKTUBHOCTI.

TI'eonamocenna 30na — 30Ha 3emili, fKa XapaKTEPHU3YEThCS TeO(]i3UUHOIO
aHomaJi€o (30Ha MOAPA3HEHHS) 1 HEraTUBHUM BIJIMBOM 3€MHOIO BUIIPOMIHIOBaHHS
Ha OpraHi3M JIOANHHU.

I'panuuno oonycmuma xonuyenmpayia (I7[K) — HOpMaTUB BMICTY WIKIJTUBO1
PEUYOBUHHM B HABKOJHUIIHHOMY CEPENOBHUII; KUIbKICTh IIKIJAJWBOI PEYOBUHHU Y
HABKOJIUIIHBOMY CEpEIOBHIII, BiJHECEHa 10 Macu abo 00’eMy HOro KOHKPETHOTO
KOMITOHEHTA, SIKa MPU MOCTIMHOMY KOHTAKTI YM IiJl BIULIMBOM B OKPEMHUN MPOMIKOK
yacy MPaKTUYHO HE 3/1MCHIOE BIUIMBY Ha 3/0pPOB’S JIONEH Ta HE BHUKIMKAE
HeOe3MeYHNX HACTIAKIB Y IXHhOTO MOTOMCTBA.

I'panuuno oonycmume exkonoziune HAGAHMANCEHHA — MAKCUMAJIBHE 3HAYCHHS
TOCIOAPCHKOTO YM PEKPeaIiiiHOr0 HAaBaHTAKEHHS HA MPHUPOJIHE CEPEOBUIIE, IO
BCTAHOBJIIOETHCS 3 YypaxyBaHHSM €MHOCTI CEpeloBHUINA, MOT0 PECypCHOrO
MOTEHITIATY, 3[aTHOCTI 10 CAMOPETYJIAIIT Ta BIITBOPEHHS 3 METOI0 OXOPOHH JOBKLIIJIS
BiJ] 3a0pyAHEHHS, BUCHAXKCHHA U pyITHYBaHHS.

I'panuuno oonycmumuii ckuo (I'/]C) — maca 3a0pyIHIOBAIBHUX PEUOBHUH Yy
CTIYHIN BOJI, 110 € MaKCUMaJbHO JOIYCTUMOIO JJIs BIJIBEICHHS 32 BCTAHOBJIECHUM
PEXKHUMOM IIHOTO MYHKTY BOJAHOTO 00’ €KTa 332 OMHUITIO Yacy.

I'panuuno oonycmumi eukuou (I'/]B) — makcumanbHui 00’ €M BUKUIY PEYOBUH
3a OJIMHUIIIO Yacy, SIKMil HE IPU3BOAUTH J10 nepeBuilieHHs ix [JIK.

Jlemozpagpiunuit eudyx — cTpiMKe 3pOCTaHHS HApOJOHACEICHHS Ha 3eMHIN KyJIi
y 2-i monoBuHI XX CT., KOJW KUIBKICTh HapO/PKEHHMX Habararo ImepeBHUIyBaja
KUIBKICTh ToMepiuX. Lle mpu3Beo 10 pi3koro 301IbIIEHHS YUCEIBHOCTI HACEIICHHS.

Jemocpagiuna exonocia — rany3b €KOJOTIi JIOTWHU, IO JOCIIJKYE BILIUB
nemorpadiyHUX MPOIIECiB HA CTaH 1 MEPCIIEKTUBU PO3BUTKY CUCTEMU «CYCHIIBCTBO —
HABKOJIUIITHE CEepeoBUINe». BuBuae HasBHI Ta TOTEHINNHI 3arpo3W i CTaHY
HABKOJIMIIIHBOTO CEpEAOBUINA, TOB’S3aHI 3 TMepeHaceNeHHAM (Aemorpadiunuit
BHUOYX), 30KpeMa MUTaHHS MO0 00’ €KTUBHUX OIIHOK MEKI 3pOCTaHHS YUCEIbHOCTI
HaceJeHHs, JaecTadim3anii m100aJbHOI €KOCHCTEMHM Ta KUIBKICHUX XapaKTEPUCTHUK
JUHAMIKM ~ HapoJoHaceleHHs 3emul. Po3misnae KIoOYOBI YMHHHMKM — 3arpos,
MOB’SI3aHUX 3 YUCEJIbHICTIO HAcEJIEHHs 3eMJIi: HEBIAMOBIAHICTh TEXHOJIOTIYHOT 0a3u
notrpedam CycnuibCTBa, CTPYKTYpPHI AepopMallii, CycrisibHI KOH(IIKTH.

Jlpenasric — mpupogHe abo IITy4YyHE BHUJIAJIICHHS BOAM 3 IMOBEpPXHI 3emiil abo
MI3EMHUX BOJI.

Eempoghikayia — nigBuilieHHs 010J0T1YHOT TPOAYKTUBHOCTI BOJHUX €KOCHUCTEM
B pe3yabTari 30UTBIIEHHS] BMICTY OPTaHIYHUX PEUOBHUH, SIKI HAAXOIATH Yy BOJIONMY B
Pe3yNBTaTI TISTIBHOCTI JIFOIUHH.

Exonociunuit MoHimopunz micbkozo cepeooguuja — 11¢ CUCTEMA CIIOCTEPEIKEHbD,
300py, 00poOKu, mepenadi, 30epiraHHs Ta aHaiizy iH(OpMarli Mpo CTaH MICHKOTO
CEpeNOBHINA, MPOTHO3YBaHHA HOro 3MiH 1 po3poOKa HAyKOBO OOIPYHTOBAHUX
PEKOMEH AN JJISl TPUAHSITTS YIPABIIHCHKHUX PIlICHb.

Ekonocia — HayKka Npo BIIHOCHMHM UBUX OPraHi3MIB 1 iX CITIIBTOBAPUCTB MIXK
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c00010 1 3 HABKOJIUIIIHIM CEPEIOBUIIIEM.

EKxonozia Kynemypu — po3ain coianbHOI €KOJIOTii, B 3aJayl SKOTO BXOIHUTH
MOIIYK MUIAXiB 30epeKeHHS 1 BINHOBICHHS PI3HUX €JIEMEHTIB KYyJIbTYPHOTO
CepeoBHUIIA, CTBOPEHOTO JIFOJICTBOM BIPOIOBXK HOTO 1CTOPII.

Exonozia micmoodyodieenvna — TpUKIATHA HAayKa, B MEXax SKOi KOMIUIEKCHO
BHUBUYAIOTH CIENM(IKY PI3HUX BHUJIB B3a€MOJI1 MPUPOIHOTO CEPEAOBUIIA 3 MICTAMH 1
HACJIJIKU TaKoi B3a€MOJIIi.

Ekonozo-ecmemuuna komgpopmuicmev apximekmypHozo cepeoosuuia — 1ge
HAUCOPUSATIMBIII  YMOBU  JKUTTEIISUIBHOCTI  JIIOAUHHU, 1[I0 3a0€3Me4yroThCs
CYKYIIHICTIO €KOJIOTIYHUX, (PYHKIIIOHAIbHUX, €CTETUYHHUX 1 EKOHOMIYHUX (PaKTOPIB.

Excnepmu3za exonociuma — cucteMa KOMIUIEKCHOI OIIIHKM YCIX MOXIIMBHX
EKOJIOTIYHUX Ta  COIllaJbHO-CKOHOMIYHMX  HACHIJKIB  3JIMCHEHHS TIPOEKTIB,
(GYHKIIIOHYBaHHS ~ HApPOJHOTOCHONAPCHKUX  O0’€KTIB,  NPUUHATTA  PIIIEHb,
CIPsIMOBaHUX Ha 3aro0iraHHs X HETaTUBHOTO BIUIMBY HA HABKOJIUIITHE CEPEIOBUIIIE.

Enepzozoepesicennns —  qii, CHOpsAMOBaHI Ha  3MEHIISGHHS  KUIBKOCTI
BUKOPHCTOBYBAaHOi €HEprii; BHUKOPHCTaHHS BITHOBIIOBAHUX JDKEPENT EHEprii;
KOHCTPYKTHBHI Ta 1H)XEHEPHI1 pIIICHHS JIJIsl 3HM)KEHHS PIBHS €HEPrOBUTPAT.

Emuka exonocziuna — cepa N0CHiKEHb, IPEAMETOM AKOI € OOTpYyHTYBaHHS 1
pO3po0Ka €TUYHUX NPHUHIMMIIB 1 HOPM, IO PETYIIOIOTh CTAaBJICHHS JIOAUHHU 0
PUPOIH.

Emnicmb pekpeayiitna — PiBEHb PEKPealifHOTO0 MPUPOAOKOPUCTYBAHHS, SIKUM
CBITUYMTh TPO MOKIIMBOCTI 3AIMCHEHHS pEKpealiiHOi iSJIbHOCTI HACEJIEHHs Ha
NEeBHIM TepuTopii Oe3 merpanaiii NPUPOAHOTO CEPENOBUILA Ta AHTPOMOKYIBTYPHUX
KOMIUIEKCIB. BimoOpakae 31aTHICTh peKpealiiHo TpUBaOIMBOI TEpUTOPIi 0
30epeKeHHsI Ta BIJHOBJIEHHS CBOIX BJIACTUBOCTEH B yMOBaX HOPMAJIbHOIO
(pery/pboBaHOI0) MOTOKY PEKPEaHTIB.

3abpyonenna — HaIXOIKEHHS J0 TMPHUPOMHOTO CEpeloBHUIa a00 YTBOPEHHS B
HBOMY TBEPAMX, PIAKUX, Ta30MoAIOHUX PEYOBHH, MIKPOOPTaHi3MiB abo €Heprii y
KUTBKOCTI, IO 3yMOBIIIOE€ 3MIHY CKJIaJy 1 BIACTHBOCTEH KOMIIOHEHTIB MPUPOIHU 1 €
MIKIATMBOIO Asl JIoAuHH, (uopu 1 (ayHu. 30UIblIeHHS KOHUEHTpauii (i3uvHuX,
XIMIYHUX, O10JIOTIYHUX YW OIOTUYHUX areHTIB Y HABKOJMIIHBOMY CEPEIOBHIII, 110
MOJXKE CIIPUYMHIOBATH HETATUBHI HACHTIIKHU.

3aopyonenna ammocghepnozo nosimpsa — 3MiHA CKJIaay 1 BJIAaCTUBOCTEH
arMoc(epHOro MOBITPs BHACIIIOK HAJAXOHPKEHHSI a00 YTBOPEHHS B HbOMY (PI3UYHUX,
010JIOTTYHUX YMHHUKIB, XIMIYHUX CHOJYK, L0 MOXYTh HECHPHUSTIUBO BIUIMBATU HA
3I0pOB’sl JIIOAMHU Ta CTaH HABKOJIMWIIHBOTO cepenoBuia. [lpupomni mxepena —
BUBEP)KCHHS BYJKAHIB, JIICOBI TMOXEX1, MUJIOBI Oypi, MPOIECH BUBITPIOBAHHSI.
AHTpONOreHH1 — BUKHUIM BlJI CTAI[IOHAPHUX Ta MEPECYBHUX JKEpeN 3a0pyIHEHHS,
BUIIPOMIHIOBAHHS TOIIIO.

3aopyonenna enexmpomaznimne — Gopma (PIBUYHOTO AHTPOTOTEHHOTO
3a0pyaHEHHs, 1[0 BHHHUKA€ BHACIIIOK 3MIHM €JEKTPOMArHiTHHX BJIACTUBOCTEH
CepeloBUIlia 1 CIPUYHMHSIE TIO0aIbHI Ta MicIeBi reodi3udHi aHOMaJii Ta 3MIHH Y
TOHKHX O10JIOT1YHUX CTPYyKTypax. HecnpusTiauBuil BIUTUB €IEKTPOMArHITHOTO IOJIS
Ha OpraHi3M Moke mnposiBUTHCS mpu Hampy3i 1000 B/m. Haiiuytnusimoro mo
€JIEKTPOMAarHiTHOTO 3a0pyIHEHHS € HEpBOBa CHCTEMa, 3MIHU SKOI MPU3BOASATH IO



116

MOPYIICHHS 1HIIUX CUCTEM OpraHi3My 1 0OMIHHUX TPOIIECIB.

3aopyonenna mennoge — popma Gi3MIHOTO aHTPOIIOTCHHOTO 3a0PYAHCHHS, SKE
BUHUKAE€ BHACTIJOK ITIBUIICHHS TEMIIEpaTypH CEPEIOBHINA, TOJIOBHUM YHUHOM Y
3B’SI3Ky 3 TPOMHUCIIOBUMH BUKHUJIAMH HATPITOTO MOBITPS, TAPSAYUX Ta3iB 1 TETUIOI BOMH,
a00 sSK BTOPMHHUH HACJIIOK 3MIHU XIMIYHOTO CKJIay CEpEeOBHIIIA.

3aopyonenna ¢hizuune — 3a0pynHEHHsI CEpPEOBUIIA, MTOB’A3aHE 13 3MIHOIO HOTO
(GI3MYHUX MapaMeTpiB: TEMIEPATypPHO-EHEPreTUYHUX (3a0pydHEHHS TEIIOBE),
XBWJIBOBUX (3a0pyqHEHHS CBITJIOBE, UIYMOBE, €JIEKTPOMArHiTHE), pajlaliifHuX
(3a0pynHEeHHS pajialliifHe) TOIIO.

3aopyonenna Xximiune — 3a0pyIHEHHS TIOB’sI3aHE 31 3MIHOIO TPUPOIHUX
XIMIYHUX BJIACTUBOCTEH CEpEJOBMINA, a TaKOXX IPOHUKHEHHS B CEpPEIOBUIIE
XIMIYHUX PEYOBHH, KX Yy HbOMY HE Oysi0 a00 B KOHIICHTpAIlISAX, 1110 TEPEBUITYIOTh
HOpMY.

3aopyonenna wymose — Qopma ¢i3uUHOro 3a0pyaHEHHS (AHTPOIIOTCHHOTO
MOXO/DKEHHS), fKE BHHUKAE B pe3yibrari 30UIBIIEHHA 1HTEHCHUBHOCTI 1
MOBTOPIOBAHOCTI IIyMy TIOHAJ] TPUPOAHUN piBeHb. 3a0pyAHEHHS IIyMOBE
COPUYUHIOE 30UIBLICHHS BTOMJIIOBAHOCTI Ta 3HIDKEHHS PO3YMOBOi AaKTHBHOCTI
JIOAVHYU, BOHO, SIK MPABUJIO, CIIPUYMHEHE BEJIMKOIO KUIBKICTIO TPOMUCIOBUX 00’ €KTIB
1 TPAaHCTIOPTY, 110 MPU3BOJUTH 1O MiJIBUIIIEHOT BTOMIIOBAHOCTI JIFOJIUHU, 3HUXKEHHS 11
PO3yMOBO1 aKTUBHOCTI, TOCTYNOBOI BTPaTH CIyXY.

3aopyonrweaui (3adpyoniowui pewoeunu) — TIPUPOIHI abO aHTPONOTEHHI
Gb13uYH1 areHTH, XIMi4H1 PEYOBHHHU, SIKI TOTPAIUISAIOTh Y IPUPOJHE CepeoBUIlE a00
BUHUKAIOTh Y HbOMY B KUIBKOCTSX, IO MEPEBUILYIOTH MEX1 3BUYATHUX TPaHUYHHUX
KOJMBaHb YW CEPEeHbOro NpHuponHoro ¢GoHy 3a MEBHMM BIAPI30K yacy, abo
nepeOyBaroTh y HbOMY B KIJIBKOCTSIX, IO MEPEBUIYIOTh TOKa3HUKH, JOITYCTUMI JJIs
KOHKPETHHX IIIJIEH.

3azazoseanicmpy — BiguyTHa KOHIIEHTpallis B arMocdepi IIKIIJTUBUX
ra3omnoJiOHNX PEUYOBUH, HE BIACTHBUX MPUPOJHOMY CKJIAY MOBITPSI.

3enena (exonoziuna) apximexmypa — NPUKIAAHUN PO3ALT apXITEKTypH, METOIO
SKOTO € 3HID)KEHHS PIBHSI CIIOKMBAHHS €HEPIeTUYHMX 1 MaTepilaibHUX PecypciB Mij
Jyac eKcIuTyaTallii OyIiBii 1 3HM)KCHHS BIUTMBY Ha HaBKOJIMIITHE cepefoBHIle. [HII00
METOIO0 3€JI€HOT0 OYIIBHUIITBA € 30€peKeHHs ab0 MiABUIIECHHS SIKOCTI OymiBenb 1
KOM(OPTY iX BHYTPIIIHBOIO cepenoBuuia. Lld mpakTuka po3IMIMPIOE 1 JOMOBHIOE
KJacuyHe  OyaiBeJIbHE  MPOEKTYBAaHHSA  NOHATTSIMH  €KOHOMIi,  KOPHUCHOCTI,
JIOBIOBIYHOCTI 1 KOMGOPTY.

3enena 30ma micma — TEpUTOpisS 3a MEXaMH MicTa 3alHsITa JlicamMu 1
JicomapkaMM, sKa BUKOHYE 3aXHCHI Ta CaHITapHO-TIr€HIYHI (yHKIII 1 € MiclemM
BIJIMOYMHKY HACEJICHHS.

3ona  60000xoponna — TIPUPOJOOXOPOHHA  TEPUTOPIS  PETYIHOBAHOL
TOCIOAAPCHKOT JISITBHOCTI, 10 BCTAHOBIIOETHCS B3JOBXK PIYOK, MOPIB Ta HABKOJO
03€p, BOJOCXOBHUII[ [IJIi CTBOPEHHSI CHOPUATIMBOTO PEKUMY BOJHUX OO0 €EKTIB,
3ano0iranHs iX 3a0pyqHEHHIO, 3aCMIUYCHHIO ¥ BHYEPIIAHHIO, 3HHUIIEHHIO HABKOJO
BOJIHUX POCJIMH 1 TBAPHH, & TAKOK 3MEHIIIEHHIO KOJIMBaHb CTOKY.

3ona nanowagmuo-pekpeayiitna — TEPUTOPIL, IO BKJIIOYAE O3EJICHEHI
JOUISTHKA, BOJHI IPOCTOPH Ta 1HIII CHPUATIMBI €IEMEHTU NPUPOJHOrO JaHAmAa(Ty B
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Mexax 3a0y/lIoBU HACEJIEHOTrO MyHKTY Ta HOTo MPUMICHKOI 3esieHo01 30Hu. J{o 11 ckimaxy
BXOJISITh: TMApKH, CaJH, JICO- Ta T1APONApPKH, MIChKi JIiCH, IUISDKI, a TAKOK OXOPOHHI
JaHmmadTH, 3eMJl CUIBCHKOTOCIIONAPCHKOT0 BHUKOPUCTAHHS Ta 1HIN YTiamas, sKi
GOpMYyIOTh  CHCTEMY  BIJKPUTHUX TPOCTOPIB; TMO3aMiChKi 30HM  MAacOBOTO
KOPOTKOYAaCHOTO W TPHBAJIOTO BIJMIOYMHKY, KypOPTHI TEPUTOpIi, TUISHKA YCTaHOB
IpPOMaJICBKOro 00CIyrOBYBAaHHSI BIATIOYMBAIOYHX.

3ona naozeuuaitnoi exono2iunoi cumyayii — JUISTHKA TEPUTOPIi, 1€ BHACIIOK
rOCIOAAPCHKOT JISJIBHOCTI 4K ypOaHizaiii BiOyBalOThCS CTIMKI HEraTWBHI 3MIHU
napaMeTpiB HaBKOJIUIIIHBOTO CEPEOBUINA, 3/1aTHI BUKJIIMKATH KPU30BUHM CTaH 1 HaBITh
JIerpaiallito NpUpoIu.

3ona cenvbuwgna — TEpuUTOpPIsA, L0 BKIIOYAE AUISHKH KUTIOBOI 3a0ydOBH
pI3HUX THUINIB Ta TPOMAJChKI 3a0ydOBHM YCTaHOB 1 MIANPHUEMCTB TPOMAJCHKOTO
0o0CITyroByBaHHsSI HAcCeJCHHS, aJMIHICTPATUBHO-YIPABIIHCHKUX, MPABOOXOPOHHUX,
MEANYHUX, TOPT1BEIbHO-IIITPUEMHHUIIBKUX, CIOPTUBHUX Ta 1HIIUX 3aKJIaJlIB.

3cyeu — 11e CXOIKEHHS 3€MEIbHUX Mac BHU3 IO CXHJTY ITiJT JII€I0 BIACHOI Bary i
HaBaHTaXEHb ((PIIBTPALIfHUX, CEHCMIYHUX YU BiOpaIiiHUX).

Inconayia — onpoMiHEHHS 3€MHOI MOBEPXHI, OyIiBEeIb 1 CHOPYA COHSIYHOIO
pamiaIi€ro ycix BUIIB, IO CIPABIISE CBITIOBUHN, TETUIOBHA 1 OAKTEPUIIUTHUN BIUIHB.
B wmicTtoOyayBaHHI Ta apXiTEKTypl BHUMIPIOETBCS TPUBAIICTIO OMPOMIHEHHS
OBEPXOHb, I'O/1./100Yy.

Inmencugnicmo 3a0pyonenna — 3arajbHUl pPIBEHb BMICTY 4YM IIBHJKICThH
NOTPAIUISIHHS 3a0pYIHIOBAaUIB 10 €KOCHUCTEMH.
Ingppacmpykmypa  inowcenepna — cucreMa 3a0e€3lE€UEHHsST pecypcamu 1

BUJIAJICHHA  BIOXOMIB  JKUTTEISUIBHOCTI,  HeOoOXiJgHAa  JId9  ONTHUMAaJIbHOI'O
(GYHKIIIOHYBaHHS apXITEKTYpHUX OO’€KTIB 1 TEPUTOPIaIbHUX YTBOPEHb, IO
CKJIaJIA€ThCS 3 KOMYHIKaIIi# 1 CIIOPY]I.

Knimam — OGaratopiyHuUW pEXUM TMOTOAM, SKUM 0a3yeTbcs Ha OararopiyHUX
METEOPOJIOTIYHUX CIIOCTEPEXKEHHSIX, 25—50-piuHi IMKIM, OAHA 3 OCHOBHHX
reorpa@iyHUX XapakTEPUCTUK Ti€l 9M 1HIIOI MiciieBocTi. OCHOBHI 0OCOOIMUBOCTI
KJIiMary 0O0yMOBIIIOIOTh aTMOC(HEPHHI TUCK, IIBUAKICTH 1 HAIIPSIM BITPY, TEMIIEpaTypa
1 BOJIOTICTH MOBITPS, XMAPHICTh 1 aTMOC(hEpH] onaan, TPUBATICTh COHAYHOI pajialii,
JANbHICTh BHAMMOCTI, TEMIEpaTypa BEPXHIX MIapiB TIPYHTY 1 BOJOWMHMILL,
BUIIAPOBYBAaHHS BOAM 13 3€MHOI MOBEpPXHI B arMocdepy, BUCOTA 1 CTaH CHIKHOTO
NOKPUBY, Pi3HI aTMOC(EpHI sIBUIIA 1 HA3eMHI TiApoMeTeopu (poca, oKeeab, TYMaH,
I'PO3H, 3aBIPIOXH TONIO).

Komgpopmnicme — HaUCTIPUSTIUBIINI YMOBH O KUTTEMISIIBHOCTI  JIFONEH,
CYKYIHICTb MOOYTOBUX 3pYYHOCTEN, EPrOHOMIYHOCTI Ta €KOJIOT1YHOT OE3IEKH.

Jdanowagmni mepumopii micma — 1e (parMeHTH MICHKOTO CEpEIOBHUIIA,
BUPIIIEHI 3a JOMOMOror 3aco0iB JaHAMA(THOrO Au3aiHy, B CTPYKTYpl SIKUX
NepeBaKaroTh MPUPOJIHI KOMIIOHEHTH.

Jlanowagpmno-mexnozennuii Komnaekc — CHUCTeMa Yy SKId OCHOBHY pOJIb
BIJIiIrpa€ TEXHIYHWN ONOK, (YyHKIIOHYBAaHHS SIKOTO KEPYEThCS JIOAMHOK. Taki
CUCTEMH He 37aTH1 0 IPUPOTHOTO CAMOPO3BUTKY.

Mezanonicu — HaWKpyTIIl Cy4acHI MICTa 3 HACEJICHHSIM B OJUH 1 Oliblie
M1JIbIOHIB 4oJIoBiK (Mexiko, bombei, HL}O—fIOpK, Oinagensdis, Bamuarron, Tokio
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Ta iH.).

Meniopauia 3a6pyoHeHux rpyHmie — BITHOBICHHS 3a0pYyIHEHHUX TPYHTIB B
pe3yabTaTi BHECEHHS XIMIYHUX PEYOBHH, SKI HEHTPATi3yIOTh 3a0pyIHIOI0U1 PEUOBUHU
NPOMHUBAaHHS TPYHTY BOJAOI, TIEPEMINIyBaHHS 3 HE3a0pyIHEHHM TPYHTOM,
MIKpOO10JIOTIYHA OYUCTKA TPYHTY.

Mucnennsa ekonoziune — cielii(piyHe CTABIECHHS 10 PO3IVISAY apXITEKTYpPHOI Ta
MI1CTOOYAIBENBHOI AISIIBHOCTI 3 TOYKH 30PY B3a€MOBIJIHOCHUH CYCIUIBCTBA 1 MPUPOAH,
AQHTPOIIOTCHHOTO BIUIMBY Ha CEPEIOBUIIE KUTTEMISUIBHOCTI 1 MPUPOJHUX SBUII Ha
00’€eKTH Oy1IBHUIITBA.

Mikpoknimam — KJIIMaT TPU3EMHOTO IIapy TMOBITPs, OOYMOBJIEHUUN
MIKpPOMAacCIITAOHMMU BIIMIHHOCTSIMH 3€MHO1 IIOBEPXHI yCEepPEIUHI MICIIEBOTO KJIiMary.

Micmo — BenvKui HACEJICHWM ITYHKT, KMTEN SKOTO, B OCHOBHOMY, 3alHSTI B
rajxy3six MPOMHCIOBOCTI, MOCIYT, YIPaBIiHHSA, HAYKH, KYJIBTYpH Ta 1H.

Micmoobyodyseanna — Teopis 1 NpaKkTUKa TUTAHYBaHHS 1 3a0ylOBH MICT, IO
OXOILTIOE KOMILJICKC colajJbHO-CKOHOMIYHHX, CaHITapHO-TITI€HIYHHUX,
1HKEHEPHO-OYIIBETTbHUX, apXITEKTYPHO-XYIOKHIX 3aXOMiB, a TaKOX MUTaHHSA
3aKOHOAABYOTO 3a0€3MEeUCHHS MIaHyBaJIbHOI JISUTBHOCTI.

Micbka exkocucmema abo ypboexocucteMa — (PyHKLIOHAJIbHA €IHICTH >KUBHX
KOMIIOHEHTIB MICTa (pOCIMHHUX, TBApUHHUX, MIKpDOOHHMX, T'pPUOHUX) CEpEeAOBHILA
iXHBOTO ICHYBaHHSI Ta MPOIECIB, IO BIJOYBAaIOTHCA BHACTIJOK iX B3a€MOAIl MIXK
c00010 Ta 3 IHIIUMHU KOMIOHEHTAMU MICHKO1 T€0COI[I0CUCTEMH.

Micbke KomyHanbHe 20CnO0ApCMEO — CIOPYOd 1 CHCTEMH, a TaKOX
HOIANPUEMCTBA Ta Opradizamii, IO IX eKCIUIyaTylTh, SKi 3a0e3NeuyroTh
(GYHKIIIOHYBaHHSI MICTa SK CKJIQJIHOI COIlaJbHO-EKOJIOr0-eKOHOMIYHOI cucTeMu. Jlo
HUX BIJHOCSTBCS CHUCTEMHU BOJOIMOCTAuYaHHS, BOJOBIIBEICHHS, €HEPronoCTauyaHHs,
3B’5I3KYy, MICBKU TpaHCHOPT, O1aroycTpii 1 caHiTapHE MIPUOUpPaAHHS TEPUTOPIi MicTa,
a TaKOX MICBKI 3€JIeH1 HAaCaPKeHHS 1 BOJOWMH.

Micbke cepedosuwge — 1) uyactuna reorpadiyHOi OOOJOHKH, IO OOMEKEHa
TEPUTOPIEIO, SIKY 3aliMae MiCTO, HOTO IIPUMIChKa 30HA 1 ITOB’s3aHi 3 HUM 1H)KEHEpHI 1
TPaHCIOPTHI Criopyau. Michbke cepeloBHUIlle BKIIIOYAE B ceOe MPUPOIHI 1 IMITYy4YHI
KOMITOHEHTH, a TaKOX JIFofIeH 1 X collialibHl TPynu. 2) CHHTE€30BaHa CyKyMHICTh YCIX
CKJIQZIOBUX €JEMEHTIB MicTa ((PYHKIIOHAIbHUX, KOMIIO3ULINHO-IJIaHYBaJIbHUX,
1H)KEHEPHO-KOMYHIKAIlIMHUX Ta 1HIIUX), M0 3a0e3le4ye BUCOKY SKICTh YMOB
JKUTTEAISIBHOCT JIFOAUHU.

Hagkonuwmne cepeoosuuie (006Ki1s) — HABKOJUILIHE IIOJI0 JIIOAWHU, TPyNU
JIONEW YW CYCNUIbCTBA CEpPEAOBHINE, B SKOMY JKUBYTh JIIOIU, BIIOYyBalOThCS
BUPOOHUYI, COLiaJIbHI, JeMorpadiuHi, MOTITHYHI MPOIECH. XapaKTEPUIYEThCA HE
JUIIEe  TPUPOJHUMHU  TOKa3HUKaMHu  (TeMIieparypa, BOJIOTICTb,  MICTKICTb,
MaJbOBHHYICTh, MPUJATHICTh JUIS  O3JOPOBJICHHS W  BIANMOYMHKY), a H
COIIIAIbHO-EKOHOMIYHUMH, JAeMorpadiyHUMHU, ETHIYHUMH Ta IHIIMMH YMOBaMU
JKUTTS 1 Ipali.

Hebe3sneuni zeonociumi npoyecu — TEONOTIYHI Ta I1HKECHEPHO-TEOJIOTIUHI
IPOLECH, SKI HEraTUBHO BIUIMBAIOTh HA TEPUTOPIIO, TOCHOAAPCHKI 1 MPOMHUCIOBI
00’ €KTH Ta KUTTEIISUILHICTD JTIOAEH.

Hopmysannsa exonoziune — BCTAHOBJIEHHS JOMYCTUMHMX MEXK 3MIH IMPUPOTHOTO
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CTaHy HaBKOJMIIHBOTO CEpPEFOBHINA 0€3 MOPYIICHHS YMOB HOTO CaMOpETYIIOBaHHS,
CaMOOYMIIICHHS JOBKULISA. ba3oro s HOpMYBaHHS € €KOJIOTIYHI CTaHAapTd 1
HOpPMaTUBHI JTIOKyMEHTH MIiHICTepCTBA OXOPOHH HABKOJHUIITHHOTO MPHUPOTHOTO
CepeloBUIIA.

Hopmyeanna sakocmi cepedosuuya — BCTAHOBICHHS O3BOJICHUX MEX 3MiH
OPUPOIHUX BIACTUBOCTEMN BOJM, MOBITPS 1 IPYHTIB.

Osenenennsa HaceneHux micyb — AISUIBHICTh, CHPSMOBaHAa HAa CTBOPEHHS
CUCTEMH 3€JI€HUX HACaJKeHb HAceJIeHUX MyHKTIB. [lominirye MiKpokIiMar, 3HUXKYE
MIBUAKICTH BITPY, PETYIIO€ IHCOMSIINHI TOTOKH, 3MEHIIIYE KOHLEHTPALO IIKIITUBUX
ra3iB 1 JUMYy, HEUTpaJi3y€e MIChKI IIIyMH, CTBOPIOE Y HACEJIEHUX MyHKTaX MPHUPOJIHE
nen3aKkHe OTOUYCHHS.

Oxoponna 30nHa — BUJ 3aXUCHOI MPUPOAHOI TEPUTOPIi, BUALUIEHOT HABKOJIO
TEPUTOPIii Ta 00’ EKTIB MPHUPOAHO-3AMIOBITHOTO (POHIY a00 Ha 3eMIISX, IPUIIETIINX J0
OKpeMHUX 1IX [IJISHOK, JUIsi 3a0e3MedeHHs HEOOXITHOTO PpEeXUMYy 30eperKeHHS
IPUPOJHUX  KOMIUICKCIB, 3amoOiraHHs HeraTtuBHIM 1ii  abo  HedTpamizarii
HECTIPUSTIMBUX MPUPOJHUX 1 AHTPOTIOTEHHUX (PaKTOPIB.

Ouuwiennss 600u — HAJAHHS BOJI HEOOXITHMX SKOCTEH BIAIOBIAHO 10
BCTAHOBJICHUX HOPMATHBHHX MOKa3HHUKIB. OYHUIAIOTh BOIU PI3HOTO IOXOKCHHS:
OPUPOJHI, TI IO HAAXOAATH 3 MPUPOAHHUX JKEpPEd 10 BOJIOIMPOBIIHOI MEpPEexi
KOMYHaJbHOTO TOCHOAApCTBA, TEIUIOTEHEPYIOUMX CTaHUId, Ha MPOMMCIIOBI
nignpueMcTBa. Boau cTiuHi nepen cKuAgaHHSAM y BOIONMMU a0o0 mepes ix MOBTOPHUM
BUKOPHCTAHHSIM Yy TEXHOJIOTIYHHMX IPOIlecax OYMINAIOTh Ha BOJOOYMCHHUX CTAHIIIAX,
MOBEPXHEB1 BOAM MPHUPOAHHUX JDKEPEN IMepei MoJaueto A0 KOMYHaIbHOI MEpPExl —
OCBITJIIOIOTh, JIETa3ylOTh, 3HE3apaXylOTh. MeETOAM OUMIIEHHS BOIM BUOUPAIOTH
3aJIEKHO B1J] IX MOXOKEHHSI.

Ouuwienna nosimpa — BUJAICHHA 3 TOBITPA IIKIIJIMBUX JOMIIIOK JUIs
3a0e3neueHHs HEOOXITHUX CaHITaApHUX YMOB pPOOOTH TpAIliBHUKIB, a TaKOX
3aCTOCYBaHHSIM SIK PEAreHTy Yy XIMIKO-TEXHOJOTIYHUX YW CHEPreTUYHHX Ipoliecax.
[ToBiTpsi OYMIIAIOTH MEPEBAXKHO BUWIIYYEHHSM 3 HBOTO IHITY, BOJIOTH, BYIJIEKHCIIOTO
ra3y Ta JesKUX 1HIIUX JTOMIIIOK.

Ouuwienna cmiunux 600 (HACEICHUX NYHKTIB) — HAJaHHS CTIYHUM BOJaM
HACEJICHUX MYHKTIB HEOOXIJHUX SIKOCTEW BIAMOBIIHO JO BCTAHOBJICHHX MOKA3HHKIB
nepes CKUJIaHHAM y NpUpoHI BogoiMu. CTiUHI BOAM HACEJIICHUX MyHKTIB HAJIEXKATh
710 TTIOOYTOBUX CTOKIB, SIKI OUMIIIAIOTH OKPEMO BiJ IHIIHUX BU[IB CTIYHHUX BOJ Yepe3 iX
cnenu@iuHUN SIKICHUM Ta KUIBKICHUM CKJaJl, 30KpeMa BHUCOKHUHA BMICT OpraHi4HHMX
CIIOJIYK 1 OaKTepiH.

Iam’amka npupoou — teputopis ab0 00’€KT MPUPOIHO-3aMOBITHOTO (POHITY
3arajJbHOJIEP>KaBHOTO YU MICIEBOTO 3HaueHHsA. CTBOpeHa Il OXOPOHM YHIKaJIbHHUX
IPUPOIHUX YTBOPEHD, SIKI MAIOTh 0COOIMBE IPUPOIOOXOPOHHE, HAYKOBO-ECTETHYHE 1
nmi3HaBaJibHEe 3HadeHHA. Lle okpemi crapi aepeBa abo rpymnu JAEpeB, JHKEpela, cepel
HUX € TaKOX CKeJll, TIeYepH, 03epa.

IHapk micekuit — TepuTOpis y MEXax MiCTa 3 MPUPOJHUMHU a00 MITYIYHUMHU
3€JICHUMH HACAQ/KEHHSMH Yy BUIIISAII MACHBIB, TaiB, KYPTHH, TPYI, OKPEMHUX JEPEB 1
KYIIIB, KUBOIUIOTIB, 3€JEHUX CTIHOK, T'a30HIB, KBITHUKIB TOIIO. CTBOpEHUI aJis
oprasizaiii MacoBOTO BIJIOYMHKY, OKPEMHX BH[IB PO3Bal, a TAaKOX BHUXOBHOI Ta
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KyJBTYpPHO-OCBITHBOI pOOOTH. Y mMapkax poO3TallOBYIOTh aTpakilioHH, My3ei, Kade,
Oapu, pecTopaHHW, TAaHIIOBaJbHI Ta OUTAYl MaWJAAHUYMKHU, KIHOTE€ATpH, €CTpagHi
NaBUIHHOHM Ta iH.

Iliomonnennsa — e MiIBUINCHHS PIBHS IPYHTOBHUX BOJ 10 KPUTUYHUX BEITUINH
(menmre 1-2 M BiJ MOBEPXHI 3eMJTi) BHACTIOK PEakilii reoJIOTigHOTO CEPEeIOBHUIIA Ha
He30alaHCOBaHUM BIUIMB TEXHOTC€HHUX (DAKTOPIB.

Iloeepxneeuii cmik — 11€ AOIOBI, Tajl 1 MOJIUBAJIbHI BOAM, K1 BUIBHO CTIKAIOTh
3 TepuTopii MO penbedy MICHEBOCTI (HEOpPraHI30BaHUM CTIK), YU 30MpPArOThCS 3
TEPUTOPIi Y KaHAIH 1 HAJXOASTh Y KaHasi3allito (OpraHi30BaHUil CTIK).

Ilpumiceka 3enena 30na — 9aCTUHA TEPUTOPii MPUMICHKOI 30HH, IO BKIIOYAE
JIicH, JTICOTIapKH, IITYYHI 3€JIeH1 HacaPKCHHS.

Ilpupoookopucmyeanna — BUKOPUCTAHHS TPUPOJHUX  PECYpPCIB,  SKE
CKIIQZIA€EThCSl 3 CYKYNMHOCTI BCiX (OpM eKcIulyaraiii MpUpOTHO-PECYPCHOTO
MOTeHIaly 1 3aco0iB iloro 30epekeHHs. Biirouae: BuAoOyBaHHS Ta TEpepoOOKy
IPUPOIHUX PECYPCIB, X BITHOBJICHHS a0O BIATBOPEHHS; BUKOPHUCTAHHS 1 OXOPOHY
OPUPOITHUX YMOB JKUTTEBOTO CEPENOBHWINA, BiTHOBICHHS Ta paIllOHAIbHI 3MIHA
€KOJIOTIYHOTO OalaHCy NPUPOTHUX CHCTEM, IO BUKOHYIOTH (DYHKINT 30epe:KeHHS
IPUPOTHO-PECYPCHOTO MOTEHITIATy PO3BUTKY CyCHIBCTRA.

Ilpupooooxoponni 3axo0u — HayKOBO-OOIPYHTOBAaHA IUIAHOBA MISUIbHICTh
OpraHiB JIep>kKaB, JEPKAaBHUX, KOOTIEPATUBHUX, TPOMAJCHKUX ITiAMPUEMCTB, YCTAaHOB,
0 MPOBOIUTHCA 3 METOI0 TMONEPEIKEHHS 1 YCYHEHHsI WIKIJUIMBUX HACHiIKIB
peKpeaniifHoi Ta TOoCHOAapChKOi ISJIBHOCTI JIOAMHU 1 BIATBOPEHHS MPUPOIHUX
pecypcis.

Pexynvmueauia nopywienux 3zemeny — cUcCTeMa 3axXOJliB, 1[0 HAIpPAaBJICHI Ha
BIJIHOBJICHHSI TOCHOJAPCHKOi I[IHHOCTI 1 KOMIUIEKCHE TIOKpAIlleHHs 3eMefb, SKi
MOpYIIEHI B PE3yJIbTaTl TOCMOAAPCHKOI MisIbHOCTI JroauHu. lle omuH 13 BUIIB
Meiopariii.

Pexpeayiitna 3oma — TepuTOpid, MPU3HAYCHA IJIA OpTaHi3ailii BIAMOYHMHKY
HACeJeHHsS, Typu3My Ta TMPOBEICHHS CIOPTUBHUX 3aXOJiB. 30HAa HAJCKHUTh JI0
CUCTEMHU TPUPOIHUX TEPUTOPiIH Ta 00’ €KTIB, MO MAIATAIOTH OCOONMBINA OXOpPOHI 1
BXO/SITh JIO CKJIaay eKonoridHoi Mepexi. [IpaBoBuii peskum, MOPSIOK 1 CTBOPEHHS,
oprasizailii Ta BAKOPUCTAaHHS BU3HAYAIOTh 3aKOHOAABY1 JOKYMEHTH.

Pexkpeayitina mepumopia — TEpUTOPIs, sIKa BUKOPUCTOBYETbCS  JUIsS
03/I0POBJICHHS JIIOE, MACOBOTO BIAMOYMHKY, TYpU3MY Ta €KCKYpCii. Y 3aleKHOCTI
Bl TPU3HAUYCHHS BUAULIIOTH JBl TPyHu pekpeariiiHoi TepuTopii — A

KOPOTKOTPUBAJIOi pekpearii (Jicomapku, 3€JIeHI 30HHU, BOAHI OO0’ €KTH TOIIO) 1
JIOBIOTPUBAJIOi (MPUMOPCHKI palloHH, JIIKYBaJIbHO-CAHATOPHI KYypOpPTH 1 KypOPTHI
paiioHn).

Pexpeayia — 1) BiTHOBJICHHS 30pOB’S 1 MPaIE3aTHOCTI IUIIXOM BiAMOYUHKY
Ha TIPUPO/IL; 2) TEPUTOPIS UM TPUMIIIICHHS JIs BIIMIOYUHKY.

Pecypcu — Oynp-s1Ki JpKepena ¥ mepeyMOBH IS OJIepyKaHH HEOOX1THUX JIFOISIM
MaTepialbHUX 1 JYXOBHUX OJar, siki MOXKHA peaii3yBaTh 3a HasBHUX TEXHOJOTIH 1
COLIIaIbHO-EKOHOMIYHMX ~YMOB. BuAIfgioTh pecypcu MarepiajibHi, TPYHOBI,
IHTENEeKTyallbH1, 1H()OpMaIliiiHl, IPUPOJIHI.

Pecypcu pekpeauiiini — 4YacTUHa TPUPOJHHUX PECYpPCIB, IO 3abe3mnedye
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BIIMOYMHOK SK 3aci0 BIJIHOBICHHS 1 MATPUMAaHHS MPANe3qaTHOCTI W 370pOB’S
monuHu. Pecypcu po3pi3HsAOTh — IPUPOAHI (IPUPOITHO-TEPUTOPIATIbHI KOMIUIEKCH) 1
KyJbTYpPHO-ICTOpUYHI (MaM’SITKA  ICTOpii, apXiTEeKTypH, apxeoyorii, MHUCTEITBa,
nam’ITKU IPUPOJIN).

Pigens 3a0pyonenns — abCoMOTHA YU BIJHOCHA BEJIMYMHA BMICTY B CEPEIOBHIILI
IIK1IJTMBUX PEYOBUH.

Canayia — 3axoqu, COpPSAMOBaHI HA CTBOPEHHS Yy cTapiil 3a0ylOBI JOCTaTHIX
CaHITapHO-TITIEHIYHUX YMOB 3T1JTHO 3 Cy4aCHMMH BHMOTAMM; JIIKBiJalisl 3a0y10BH 3
METOI0 BUKOPUCTAHHS JIaHO1 TEPUTOPII I HOBOTO Oy/1iBHUIITBA.

CanimapHho-3axucHa 30Ha — TEPUTOPIS MK TPOMUCIOBUM MiAIPUEMCTBOM a00
IHIIUM BUPOOHUYUM OO0’€KTOM, IO € JKEpeIoM 3a0pyJHEHHS HaBKOJIUIIHBOTO
IPUPOJHOTO  CEPEAOBHINA, 1  HAWOMMKYOK  JKUTIOBOIO  3a0yloBOKO  abo
NPUPIBHIOBAHUMH 70 HEl 00’€KTaMu, NMpU3HAYeHA ISl 3MEHIICHHS 3aJIMIIKOBOTO
BIUTUBY 3a0pyQHIOIOYMX YWUHHUKIB JI0 PIBHS TITI€HIYHUX HOPMATUBIB 3 METOIO
3aXMCTy HACEJICHHS BiJ X HECTIPUSTIIMBOTO BILIUBY.

Cenimeonuit ranowaghm — nanamadt HACENCHMX MYHKTIB 3 iX OymiBIAMH,
BYJIMIISIMU, JIOPOTAMU, 3€JICHUMHU HACATKCHHSIMHU.

Cucmema 60006i0sedenna — Cuctema TpU3HAYCHA JJIS BIABEACHHS BIIXOIIB
KUTTETISIIBHOCT] JII0OIeH, BOJM, sika Oyina BUKOpHUCTaHa JJis MOOYTOBUX MOTped 1 B
TEXHOJIOTTYHUX MpOollecax, a TAKOXK, JOIIOBUX 1 TAJIUX BOJ 3 TEPUTOPIi MiCTa.

Cucmema 600onocmauanna — CcHUCTeMa TpU3HAYeHa s 100yTOBOTO,
TEXHIYHOTO BOJIONIOCTAYaHHS MICTa.

Cmo2 — TOKCUYHUU TyMaH, UI0 SBIJISE€ COOOI aepo30Jib, SKUU YTBOPHUBCA 3i
CKJIaJIHOI cyMiln AuMmy, TymaHy, nury. Croctepiraerbcsi B aTMoc(pepHOMYy MOBITPI
BEJIMKUX MICT 1 TPOMMCIIOBUX IIEHTPIB 3a BIAMOBITHUX METEOPOJOTIYHUX YMOB
(He3HayHa TYpOYJEHTHICTh TOBITPSI, CTIMKUH PO3MOILI TeMIeparypud IO BHCOTI,
cimaOkuii BiTep abo MITUIIB). Y CKIIaJll aepO30JII0 € YACTUHKU CaXi, MOIENy, TPOAYKTIB
CyXOi IEPETOHKH TMAJIUBA, THIINX XIMIYHUX PEYOBUH 200 MPOAYKTIB iX (HOTOXIMIYHUX
IEPETBOPEHb.

Couianvna exonozia — Hayka, 110 BUBYAE YMOBH 1 3aKOHOMIPHOCTI B3a€MOJIi1
cycmisibetBa 1 mpupomn. ColliaibHa €KOJIOTiST TOAUISETHCS HAa CKOHOMIYHY,
nemorpagiuny, ypOaHICTUUHY, PyTYpOJIOTIUHY 1 IPABOBY €KOJIOTTII.

Toxcuunicmp — 30aTHICTD JESKUX (PI3UUHUX SIBUI, XIMIYHUX PEYOBHUH 1 CIIOTYK
CIIPABJISITH IIKIJTMBUIA BIUITMB HA OPTaHi3M JIFOIUHHU.

Ypobanizayia — 1) BUHUKHEHHS 1 MOCTiiHE 301IBIIECHHS TUIONI 1 YUCEIBHOCTI
MICT, 3pOCTaHHS POJII MICT Yy COIIaJIbHO-€KOHOMIYHOMY PO3BUTKY CYCIJIbCTBA,
dbopMyBaHHSI MICBKOTO HacCEJIEHHS, SKE XapaKTepU3yeThbCs CHenu(iyHuM crocooom
KUTTS, BAHUKHEHHSI «MICHKHUX» TOIYJISIIIA POCIMH 1 TBApHH. 2) MPOIIEC MiABUIIECHHS
POJIl MICT B PO3BUTKY CYCH1IbCTBA.

Ypoanizoeane cepedosume — cepenoBuie 31 cnenu@IYHUMHU EKOJIOTTYHUMHU
ymMoBamMH, 10 (OPMYIOTbCS B  MPHUPOAHO-AaHTPOIOTCHHHX CHCTEMaxX Ha
ypOaHi30BaHUX TEPUTOPIAX.

Ypoanizosanuii ranowmagpm — nanamadt HaceNEHUX MYHKTIB, SKUH BKIIIOUAE
OPaKTUYHO BCl BUAM aHTpONoreHHoro manamadry. HeoOxigHOK 1 JOCTaTHBOIO
yMOBOIO (OpMyBaHHA YpOaHI30BaHOro JaHAMA(Ty € HasABHICTh CEIITEOHOro
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JaHImagTy.

Ypoanicmuka — xoMIIeKC HayKOBUX 1 IPAKTUYHUX 3HAHb ITPO PO3BUTOK MICT.

Ypoanicmuuna exonoczia — po3nin comiaabHOT €KOJIOTII, III0 BUPIIIYE TPOOIEMH
3aXMCTy HaBKOJUIITHHOTO CEPEAOBHINA ypOaHI30BaHUX TEPUTOPIH.

Ypbozeocouiocucmema — Hectiiika TPUPOJHO-AHTPOINOIEHHA CHUCTEMA, SKa
dopMyeThCs Ha ypOaHI30BAHMX TEPUTOPIAX 1 MICTUTh TEXHOCHUCTEMY, MPUPOAHY
€KOCUCTEMY Ta COL[IaJIbHY CUCTEMY.

Ypooexonozia — nayxa npo B3a€MO3B’SI3KM Ta B3a€EMOJIII0 y Yacli W MpocTopi
JIBOX CUCTEM — MICBKOI 1 TPUPOAHOi. OO’ €KT BUBYEHHS — MIChKI O10r€0II€HO3H.

Ypooexocucmema — wHectiiika TPUPOAHO-aHTPONOIEHHA CHUCTEMa, sKa
CKJIaJIa€ThCsl Ha ypOaHI30BaHUX TEPUTOPIAX 3 apXITEKTYPHO-OYIIBEIbHUX 00’ €KTIB 1
PI3KO 3MIHEHHUX MPUPOJTHUX €KOCUCTEM.

@Dimomeniopayia — HANPSIMOK TMPUKIATHOI €KOJIOTil, SKUW TMoNsrae B
JIOCJIIJIDKEH1, TMPOTHO3YBaHHI 1 BUKOPUCTaHI POCIMHHUX CHUCTEM JUIsl MOKpAIEHHS
reopi3uyHUX, TEOXIMIYHUX, OIOTOMIYHMX, MPOCTOPOBUX Ta  ECTECTUYHHX
XapaKTePUCTUK HABKOJUIITHHOTO CEPEJOBUINA, MPOCKTYBAHHI 1 CTBOPEHI MITYYHUX
POCIMHHUX yTPYITyBaHb.

@Dimomeniopamuena cucmema — POCIVHHE YIPYIyBaHHS MPUPOAHOTO YU
IITYYHOTO MOXO/KEHHSI, SIKE BUKOPUCTOBYETHCS JUIsl (PITOMEIIOpALIii.

Hlym — cyKynHICTh YMCIEHHUX 3BYKIB, [0 HMIBUAKO 3MIHIOIOTHCS 32 YAaCTOTOIO 1
CWJIOIO; HETIPUEMHUM 1 HETapMOHIWHUN 3BYK, SIKHI MPU BUCOKIM IHTEHCUBHOCTI MOKeE
BUKJIMKAaTH TOPYIIEHHS (Di310JIOT1YHOI MISUIBHOCTI JIIOJMHU, CIPUYUHUTU CTpecC 1
HEPBOBI pO3JIaIH.

Hlymo3axucm — 3axonu, CIIpSIMOBaHI Ha 3HW)KEHHS PIBHS IIYMY B CEPEIOBHUII
JKUTTEAISUIBHOCTI.
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