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nEPE/JMOBA

y Cy4aCHUX YMOBax Mpobjema CycrniibCTBO-IPUPOAA CTOITh Y LIEHTPI
yBaru CBITOBOI CHUTHHOTH. XaOTHYHE, HEKOMIIETEHTHE BUKOPHUCTAHHS
MPUPOAM TPU3BEJIO JI0 BUHUKHEHHS CHUCTEMHU KOH(IIKTHUX CHUTYalllM.
be3ymoBHO, 6araTo 3 HUX CATAIOTHKOPIHHSAM yriu0 icTopii droncta. OmaHak
auiie  Ge3npelneeHTHU PO3BUTOK MPOAYKTMBHHUX CHJII B YMOBax
KOHKYpEHIIii, OpaKy 3HaHb IIPO MPUPOJTY 3aTOCTPHIIH X, HaJIaJIu TII0OAITBHOTO
Xapakrepy.

Higki TexHiyHI 1 CYCHUIbHI JOCSTHEHHS HE  CHPUITHUMYTh
KUTTENSUIBHOCTI JIFOAWMHY, SIKIO BOHM CylepeuyaTh 3akoHam mnpupoau. He
MO>KHa KOPUCTYBAaTUCATIPUPOJOIO 1 OXOPOHATH 1i 0€3 3HaHb MNpo ii OyJ0By Ta
3aKOHM PO3BHUTKY, 0€3 ypaxyBaHHS aHTPONOTE€HHOIO BIUIUBY 1 TPaHUYHO
JOMYyCTUMHMX HABaHTA)KEHb HA €KOCHUCTEMH, SIKI MOXeE JI03BOJMTU COO1
CYCIJIBCTBO, MO0 He 3pyiHyBaTH iX. CBOTOMHI JIFOAWHA CTOITh TEpen
HEOOX1THICTIO peaizailii 0e3MeYHOTr0 eKOJIOTYHOTO PO3BUTKY. 1151 11bOTO i 1
noTpiOHI  HOBI  3HAHHA NP0  HABKOJIMILHE  CEPENOBHUINE,  HOBI
pecypco30epirarodi 1 6€3B1AX0/IHI TEXHOJIOT1i, HOBI HOPMU MOBEIIHKH.

Exonoris, 3a yMOBH ii IHTEHCUBHOTO MPAKTUYHOTO 3aCTOCYBAaHHSA B yCiX
rajry3sx rocrojgapcTBa, cTaja IHTerpaibHOIO HAYKOIO, sSika Mae Oe3rnocepenHii



3B’A30K 3 IPUPOJHUYMMH 1 CIICL1aJIbHUMH AUCLUILTIHAMHY, 1 Y p13HOMY 00Cs31,
3 BIAMOBITHUM TPOQECIHHUM CHPSIMOBAaHHSM BUKIIAJAEThCS Y HaBUAIBHHUX
3aKjagax pi3HUX PIBHIB akpenutarii. [Ipore mpoBeaeHHs s1abopaTopHO-
MPaKTUYHUX POOIT y 3MICTI IIpeaAMETa Iepea0adeHo JajaeKo He 3aBXKIU. Xo4a,
SK B1JIOMO, HAMOUIBIT TIMOOKE YCBIAOMJICHHS 3HaHbL BiIOYBA€THCS caMe Y
mporeci  0e3mocepeHboi  MPAaKTHYHOT AisUTbHOCTI.  OTXE  BHUKOHAHHS
1a00paTOPHO-TIPAKTUYHUX  POOIT HAZACTh 3MOTY MOTMHOWTH TEOPETHYHI
3HAHHA 3 €KOJIOril, Ha0yTl B MPOIECi BUBUCHHS SIK MPEIMETIB €KOJIOTTUHOTO
CIIPSIMYBaHHS, TaK 1 CHeEIliaJbHUXIUCIIUILTIH.



MeToauuHi mMopaau MO0 OPraHizaumii i mpoBeIeHHs
JIA00PATOPHO-NIPAKTUYHUX POOIT

TeopeTnuHi y3arajJlbHeHHS Ta ypaxyBaHHS TOUKH 30py MPAKTHUKIB MOKa3aju, IO
e(eKTHBHICTh BHpIIIEHHS 3aBIaHb EKOJIOT1YHOI OCBITM B yMoBax mpodeciiiHoi Ta
3araJbHOOCBITHBOT IIKOJM IIJIBUIYETHCS 32 YMOBU BHUKOPUCTaHHS pI3HUX BHUIIB
CaMOCTIMHOT TMi3HABAJbHOI [ISJIBHOCTI, OPraHi30BaHMX Ha 3acajgax IMOCTYIOBOIO
YCKJIaHEHHsI 1 HACKPI3HOTO XapakTepy, cepell SKHX JabopaTopHO-NPaKTHUHI pOOOTH
[I0C1JAar0Th YUHHE MICIIE.

Buxopucranss 1aboparopHO-TIpaKTUYHUX POOIT Y HABYATILHOMY MPOIIEC] JO3BOJISIE
30UTBIITUTH YaCTKy CaMOCTIMHO1 MISJIBHOCTI THUX, XTO HABYAEThCS, HAJAE MOMKIIUBICTH
HO€HYBaTH PENPOILYKTHBHE 1 OITYKOBE HABYAHHS I caMe Yy TaKOMY CEHCI € MOTYKHHUM
3acO00M MIABHUINEHHS CAaMOCTIMHOI TMI3HABAJIBHOI AaKTHUBHOCTI. 3a CBOIM 3MICTOM
71a060paTOPHO-MIPAKTUYHI pOOOTH MaIOTh O€3MOCEPETHIO HAIEKHICTh A0
«caMOCTIHHOT poOOTW», Ky B Teopil HaBUaHHS BU3HAUYAIOTH SIK JUAAKTUYHUM 3acid
HABYaHHS, IITYyYHY MEJAroriyHy CHUTYyallilo, 3a JOTIOMOTOI0 SIKO1 BHKJIaJa4 OpTaHi3ye
HisUTbHICTh. BOHM MOXYTh OyTH BHKOPUCTAaHI 1 SIK METOJl HaBYaHHS, CIPSIMOBAaHUU Ha
i ABUILIEHHS MMi3HABAJILHOT aKTUBHOCTI, 11K ()OpPMH OpraHizailii caMoCTiifHOT poOOTH, THX
XTO HABYAETHCA.

[Iposenennsa JI[IP y mpomeci BUBYEHHS OKPEMHUX TE€M 3 EKOJIOTIi IMiBUIIYE
IHTEeHCUBHICTh 1 CaMOCTIHHICT, HaBYaNbHOI HisfbHOCTI crydeHtiB. lleir mnpouec
BiZIOyBa€ThCs Uepe3 HEOOX1IHICTh NTOCATHEHHS KOHKPETHOI METH Ta BiJHAWIEHHS [UISIXIB
il JOCSTHEHHA, IO CIOHYKa€ 0 BUKOPHUCTAHHS DPI3HOMAHITHUX JOAATKOBUX JDKEpeE
iHdopmMariii, a 11e, y CBOIO Yepry, BUMarae MeBHUX 3yCHIIb, MIAKPIMIEHUX MOTHUBAILEIO.
OkpiM TOro, po3B’si3aHHSI IMOCTABIEHOI 3ajayl, K MPaBWIO, IHIIIIOE B3aEMOII0 3
OJHOTPYIHUKAMH, BHKJIaJa4aMH, a BIATAK CIPHUSE PO3BUTKY 1 YAOCKOHAJICHHIO
KOMYHIKaTUBHOI kommeTeHiii. [[poBeneHHs 1a00paTopHO-TIPAKTUIHUXPOOIT HA 3aHATTSIX
3 €KOJIOTi1 CTBOPIOE MEPEeIyMOBU YCBIIOMIJICHHS POJIi 1 PAaKTUYHOTO 3HAUEHHS HaOyThX
3HaHb, BUSBIICHHIO aHAJITUYHUX, OPTaHI3aTOPCHKHUX 3M10HOCTEH, a TOJOBHE BKIIOYAE
CTYICHTIB Yy PI3HI BHIAM CAMOCTIMHO-MI3HABAJIBHOI MISUIBHOCTI — MPaKTUYHOI,
IHTEJEKTYaJIbHO1, IPEAMETHOI.

[onoBHe 3aBAaHHS J1a0OPATOPHO-TIPAKTUYHUX POOIT — TMOMOTAHHS PO3PUBY MIX
TEOPII0 1 MPAKTUKOIO, TMMOCUJICHHSI MDKIPEIMETHUX 3B’SI3KiB, (POpMyBaHHSMI3HABAIBHOI
akTUBHOCTI, ajpke came Ha JIIIP TeopernyHi 3HaHHA 3a3HAIOTh KOPEKIIi, aganTaili,
BU3HAYAETHCS MOXIIMBICTh IXHBOTO 3aCTOCYBaHHS y PI3HUX MPAKTUYHUX 1 MOOYTOBHX
curyanisx. OTxe y Takuii crioci0 Big0yBaeThCs MOKIIMBICT 3aCTOCYBaHHS HAOyTHX 3HAHD
y HOBHUX CHUTyallisIX, HAOYHO BUSBISETHCS 1X 3HAUCHHA y MalOyTHIN mnpodeciiiHii
TISUTBHOCTI, €KOIOro-nipodeciiiHii AIsUIbHOCTI, €KOJIOT14HIM MOOYTOBIH AISNTIBHOCTI.

®DyHKIII1, 110 MOKJIAJAI0THCS Ha JIA00PaTOPHO-MIPAKTUYHI POOOTH:

1. ¢opMyBaHHS HABUYOK CAMOCTIiTHOT po0OOTH;

2. moruOJIeHHs, pO3LIMPEHHS Ta KOHKPETU3allisl TEOPETUYHUX 3HAHb;

3. pO3BUTOK EKCIIEpUMEHTAIIbHUX YMIHb Ta HAaBUYOK CAMOCTIHHOI €KCIIepUMEHTaJIbHO-
MOITYKOBOI JIsSITLHOCTI,

4. HaOyTTs YMiHb IUIAHYBAaTHU JISJIbHICTh, (DIKCYBATH 1 31CTABISATH HNPOMIXKHI Ta KIHLEBI
pe3yabTaTh; OIIHIOBATH 1X BIPOT1AHICTH;



5. MOXJIMBICTb CAMOCTIMHO MEPEBIPUTH, BIEBHUTHUCS 3 OKPEMHUX €KOJIOTTYHHUX ACTIEKTIB,
SIK1 TOIIMPEHI B TOBCSAKIACHHOMY JKHTTI 1 OyyTh MaTu 0e3MoCepeTHE BiTHOIICHHS 10
MaiOyTHBOT PO eCIHOL TISTBLHOCTI.

OO6csar 3HaHb, sKi mepenbadaroTbess 10 3acBoeHHs Ha JIIIP rpyHTyeThCcst Ha
MO€THAHHI PI3HUX BUIB PO3YMOBOI 1 (PI3UYHOT IITIEHOCTI 3400yBaviB OCBITH. .

3aranpHa KUIBKICTh JA0OPATOPHO-TIPAKTUYHHUX POOIT 3aJI€KUTh BiJ KIJTBKOCTIYACY,
BIZIBEICHOTO Ha BUBYEHHSA Npeamery «Exonoris(OcHOBH eKOJIoril)», ake y 3aJIeKHOCTI
B Mpo( IO 1 CHEIIaIbHOCTI, Ha HOTO BUBYEHHS MOXKE MPUIMAAATH PI3HUNA OOCAT TOJUH,
10 ¥ 3yMOBHJIO TOJUT poOIT HA 000B’SA3KOB1 Ta AOAATKOBI. YTIM BHUKJIaJa4 caM MOXKeE
oOuparu A BUKOHAHHS TI€BHI TEMH, KEPYIOUHMChb BIACHUM JIOCBIJIOM, CTyIEHEM
3aI[iKaBJICHOCTI CTY/ACHTIB, Ti€l0 a00 1HIIOK EKOJOTIYHOI MPOOIEeMOI0, MarepialbHO-
TEXHIYHUMH MOXJIUBOCTSIMHA HaBYAIbHOTO3aKIIATY.

Oxpemi poOOTH BUMAraroTh TPUBAJIOrO TEPMiHY MTPOBEIACHHS, 110 YHEMOXKJIIUBIIIOE
X BUKOHaHHS y M€XaX HaBYAJILHOTO Yacy. Y 1[bOMY pa3i OKpeMi poOOTH MOYKHA BUKOHATH
K JoMamiHio poboty. CTpykTypa iX MpOBEACHHS 1EHTUYHA THUM, IO MPOBOASATHCS HA
3aHATTSAX: BU3HAUAETHCS Tema, (OPMYIIOETHCS MeTa 1 3aBIaHHS, IUIAHYETHCS 3MICT,
BU3HA4alOTbcsd (HOpPMHU 1 METOIM BUKOHAHHS, TEPMIH IMOJAHHS 3BiTYy.Y Takuil crocio,
B1IOyBa€ThCA 3HAYHE 3OUIBIICHHS YACTKA CaMOCTIHHOI JiSUTbHOCTI, ITOCHITFOETHCS
BIJMOBIIAIBHICTD, 3 SBISIETBCS MOXJIMBICTH Yy OUIBIIOMY CTYIEHI BpaxoByBaTH
1HAMBiAyalbHI OCOONMBOCTI, IHTEpPECHM Ta pPIiBHI HABYAIbHHUX JOCATHEHb Y4YHIB.
BianoBimaapHICTB 3a IKICTh BUKOHAHHS TAKUX POOIT 3HAYHO ITiIBUIIUTHCS 32 YMOBH, KOJIN
CTY/ICHTH Harepes OyayTh 3HATH PO HEOOX1IHICTh JOTOBICTH MPO 11 pe3yIbTaTH.

MetonnyHrM BKa3iBKaM 3 KOXKHOT TeMH IEpelye TEOPEeTHUYHUN marepial, sSKun
MOTJTUOJTIOETHCST BCTABKAMH 3 JIOAATKOBOIO 1H(POPMAITIEIO PI3HOTO HANPSIMY — ICTOPUIHOTO,
IOPUIUYHOI0, €KOHOMIYHOIO TOINO; BH3HAYEHO METY, Mepemik oOaJHaHHs, BKa3aHO
MOCIIIOBHICTh BUKOHAHHS il Ta omepaliiii, opopMmieHHS OTPUMAHHUX pPE3YJbTaTiB
po60TH, CPOPMYITHOBAHO MUTAHHS JUTsI 3aKPITIIICHHS.

Aneopumm nabopamopno-npakmuyHoi pobomu
Po6ora No —=Tema =Teopernuna yactuHa (aHanmiTHuHa iHdopMarllis 3 mpobieMu) =
Merta = OG’ext nocmmkeHHs = [Ipeamer pocmimpkenas = OOnagHaHHS, PCAaKTHBH,
Matepianu = Xig pobotn = Cxema 3anucy pe3ynbTaTiB = BUCHOBKM = 3anuTaHHS.

OT1xe 3micT koxkHOIT JITIP yMOBHO MOXHa MOAUTATH HA TPU CKIIAIOBI:
1. OpranizaiiitHo-MmiAroToBYa.

2. 3MICTOBHO-TIpOIIECyaTbHA.

3. Y3aranpHIOH040-3aKIII0YHA.

[lepma cknagoBa nependavae miaroroBky Ao nposeneHHs JIIIP, koau BukoHaBIi
03HAMOMJTIOIOTBCSA 13 TEMOIO POOOTH, METOI0, SKOi HEOOXITHO IOCATTH, OTPUMYIOTh
BIJIMOBITHI BKa31BKH, KOHKPETU3YIOThCS 3aBaHHs, 32 HEOOX1AHICTIO BiAOYBAETHCS MOLT
Ha MIATPYNH, OTPUMYIOTHCS METOJIMYHI PEKOMEH a1l 1010 MPOBEACHHS pOOOTH.

3MICTOBHO-TIpOLIECyalbHa YACTUHA — PO3B’A3aHHS MOCTABJICHUX 3aBJaHb, IKE MOXKE

B10yBaTHCS MiJl KEPIBHULITBOM BHKJIaJa4a ab0 CTapILOro MiATPYIH, SIKICIIOCTEPIraloTh 3a

nepedbiroM poOOTH, HATAOTH MOTOYHI KOHCYJNbTAIli, JormoMaraiTb. PoboTa Takox Moxe

BUKOHYBATHCs CaMOCTIHO. B mpor1ieci BukoHaHHS poOOTH MOTOYHI



pe3yJIbTaT! 3aMuCyI0Th, BHOCATH Y TaOIuIl, OyayoTh rpadiku. JJo1iibHO 3apononyBaTu
710 BUKOPUCTAaHHSI JOJATKOBY JIIT€PATypy, KOHCIIEKTH.
VY3araipHIOI0U0-3aKTFOYHA CKJIaioBa PpoOOTH TMepeadadae
(GhOopMYITIOBaHHSBUCHOBKIB,  MIATOTOBKY 3BITIB.  JlomiapHO
3aMpOBaJAUTH 3aXUCT MPOBEACHOIIA00PATOPHO-TIPAKTUYHOI POOOTH, B
IPOIIECi SIKOTO BUKOHABEIh KOPOTKO JIOTMOBIAAENPO OTPUMAH] Pe3yIbTaTH 1 3po0IieHi
BHCHOBKHM Ta BIANOBIA€ Ha 3anmuTaHHs BukiIagada. OmintoBanus JIIIP BinOyBaeTbes 3a
OTPUMaHUMHM peE3yJbTaTaMu POOOTH Ta MEPEBIPKHU 3BITY, 10 yBaru HeoOX1IHO Oparu
CIIOCTEPEKEHHS 3a POOOTOI0 B MpOILieCi iIBUKOHAHHS, BIAIMOBII HA 3alHWTaHHS,
YMIHHS y3arajibHIOBaTH ¥ OIIHIOBAaTH OCOOMCTIAOCSTHEHHS, YMIHHS
BUCJIOBJIIOBaTH Ta O0OCTOIOBaTH BJIACHY JIYMKY.
Heo0xinHOBpaxoByBaTu piBeHb CaMOCTIMHOCTI BUKOHABIIS, SKUH
BU3HAYAETHCS YCBIIOMIJICHHSIM
BUPIITYBaHUX 33/1a4, BITHAWACH] YCIIITHOTO PIIIICHHS.

[Tincymku po60TH MOXKYTh OyTH BU3HAYEH1 HA HACTYITHOMY 3aHSTTi a00 B mpoleci
MOTOYHOTO 3aHATTS. Pe3ynmpTatm poOiT, BUKOHAHWX CaMOCTIHHO, TIOBHHHI OyTH
000B’sI3k0BO  onpuitonHeHi. JIoUiIbHO HaJaTH MOMKJIMBICTH JOMOBICTH MPO OTPHUMAaHI
Pe3yIbTaTH, CIIILHO iX OOTOBOPHUTH.

OnuH 13 MOKa3HUKIB €(PEeKTUBHOCTI POBEACHHS J1a0OPATOPHO-TIPAKTUYHHX 3aHSTh
€ aHaji3, IKUW JOUIIBHO 3MIHCHIOBATH 3 METOIO KOPEKIIil Ta YIOCKOHAJICHHS TaKOTO BHILY
pobotu. IlpoBeaeHHS aHai3y IOKIAMAEThCS OE3MOCEepPeaHhO HA BHKJIAjada, aje B
OKpEMHUX BHUIAJKaX, MOXKHA 3alpolIlyBaTH MCTYIEHTIB, SKi BUSBISIOTH MNEBHY
3al1iKaBJIEHICTh O BUBYCHHS €KOJIOTil. YreperKyBaIbHHU aHai3 Mepeaye MPOBEICHHIO
J1a00paTOPHO-TIPAKTHYHOI pOOOTH, a y3araJbHIOWYWN 3aBepinye ii. HakokHui 3 HHX
MOKJIANAloThCs  BiAMOBiMHI  ¢yHKmii. Tak, ynepemKyBalbHUII aHami3 MOBUHEH
30CepeKyBaTu yBary Ha TakuxX HapaMmeTpax: AOUUIBHICTh MPOBEIECHHS POOOTHY 3MICTI
KOHKPETHOI HAaBYAJIbHOI TEMU; PAIIOHATBbHICTh BU3HAYEHUX METH Ta 3aBAaHb (3B’S30K
Teopii 3 MPaAKTUKOI0); PIBEHb TOTOBHOCTI 3700yBa4iB OCBITH 10 pOOOTH (TEOpETUYHI
3HAHHS, HAABHICTb HAaBUYOK POOOTH B MIKpOrpyMax Ta KOHTAaKTYBaHHS Yy HaBYaJbHIN
mpaili); CTyIiHb BOJIOAIHHS 3aC00aMM CaMOCTIHHOT AISUTBHOCTI.

VY3aranpHIOIOUMN aHali3 Ja€ 3MOTY OIIHWUTH Mepedir BUKOHAHHS J1abopaTopHO-
MPaKTUYHOI pOOOTH (31AaTHICTH 30CEPEUTUCS HA JOCATHEHHI METH 1 BUPIIICHHI 3aB/IaHb,
€TUYHICTh B3a€MOBIJHOCHH B Ipolieci poOOTH; yMiHHS (IKCYyBaTH 1 y3arajbHIOBaTH
OTpYMaHI1 pe3yJIbTaTH); Pe3yJbTaTUBHICTh BHKOHAHOI pOOOTH (piBEHb PO3IIUPECHHS Ta
NONUOJIIEHHST TEOPETUYHUX 3HAHb, PO3BUTOK HABUYOK CAMOCTIHHO- TM13HABaJIbHOI
TISTBHOCTI, POPMYBaHHS €KCTICPUMEHTAIBHUX YMiHb Ta HABUYOK).

[TIpoBenenns JIIIP BuMarae TOCTIMHOTO MIATPUMYBaHHS AKTUBHOCTI 1
CaMOCTIHHOCTI MPOTATOM YyChOTO Iepediry poOOTH — BiJ MOYATKY JO KIHISA: aKTHUBHA
pO3yMOBa JISTIbHICTh HA TEPIIA YaCTUHI 3aHSTTS, KOJU BiAOYyBa€TbCs MIATOTOBKA JI0
CaMOCTIMHOTO BUKOHAHHS 3aB/IaHb; aKTHBHA MOILIYKOBO-CAMOCTIfHa po0OOTa Ha IPyromMy
eTamni mija 4ac Oe3nocepeAHbOr0 BUKOHAHHS 3aBlaHb; aKTUBHE 31MCHEHHS aHami3y 1
M1JICYMOBYBaHHS pe3yJIbTaTiB CBOET Mpalll Ha 3aKJIFOYHOMY eTari poOoTH.

Pi3HOMaHITHICTh 3aBAaHb, 3alpPOIOHOBAHUX Yy TMOCIOHUKY, J03BOJIE€ 3MIHIOBaTH
Martepial 'y 3aJeKHOCTI BIJ MICHEBUX YMOB, JOCBIy BHKIIagaya, 3allIKaBJIECHOCTI
exosoriyHuMu npobnemamu. JIIIP BuKIIaneHO OOCTYNHO, HAOYHO, BOHU HE JIyXK€
TPYIOMICTKUMH 1 MOXKYTh BHKOPHUCTOBYBAaTHCS SIK B OYHOMY TaK 1 JIUCTaHIIMHOMY
(hopmariHaBYaHHS.



VY nociOHMKY € m1ocapiil, SKUM BUKOHABIIlI POOIT MOXYTh CKOPUCTATUCS SIK JJIs
YTOYHEHHSI TEPMiHIB, TaK 1 JUIsSI CKJIaIaHHS 3BITY.



JlabopaTopHo-npakTH4yHa podota Ne 1

Tema: I'IpucTocyBal-u-m opraHiamiB o cepepoBMuLia
iCHYBaHHSA

XKuBuii opraizM MOCTIHHO 3HAXOTUTHCS Y
HEPO3pUBHIN €AHOCTI 3  cepenoBuineM. Oaxkropu
HABKOJIUIITHHOTO cepeoBuILa 3a0e3MeuyIoTh
iCHyBaHHsI oprasi3my B mpoctopi i yaci. [Ipote
30BHIIIHE CEPEIOBHIIE, & OTXKE, 1 MOTPiIOHI IS
KUTTS OpraHi3My yMoBHU, HecTaOuIpHI. OTxe 3MiHa
30BHILUIHBOTO CEPEJOBUILA, CIIOHYKAE 10 3MIH U KUBI

Ile Ba:xxauBo!

AjanTamiiini  mpouecu, Sk OpraHi3MH y BIJIMOBIAHOCTI O 3MIHEHUX YMOB
HACIIIOK KapJMHAJIBHUX 3MiH ccpcaoBuILIa. OpFaHiSM AJaIlITYETbCA MO0 HOBHX
(yHKIIOHYBAHHS OPraHi3My B yMOBXKHUTTS, TOOTO HaOyBae 3IaTHICTh
[ITOMY,  XapaKTCpHl SK UL ACUMITIOBATH HOBI, BXKE 3MiHEHI, YMOBH, TOOTO
BHCOKOOPIraH130BaHUX 1CTOT, o .
) MIPUCTOCOBYETHCS 10 CEpeAOBUIIA. Y Takuil crocio
TaK 1 JJi1 MCHIIO PO3BHUHCHUX . co o o
(bopv urts  (mapasurmuni OBHINIHE CEPETOBHIIE 3fificHioe  mocTifiui
qepBH, f1eSKi KoMaxu,miasyns, ~ KOHTPOJIb KUTTEMISUIBHOCTI i PO3BUTKY OpraHi3MiB
MIKpPOOpIaHi3MH, HE JIUIIIE MATPUMYIOUH iX ICHYBaHHs, a 1 yepe3
JIPIAKIUKI ). BJIaCH1 3MiHH, OOYMOBIIIOIOYY BUHUKHEHHS 3MIH 1
caMMX OpraHi3max, 110 BU3Ha4Ya€e HOTO
€BOJIOI110
. . BuCHOBKHM BYE€HUX:
3acBO€EHHSA 1 BUKOPUCTAHHS (dakropis : )
o ) y  BIINOBAb HA  MOTpedH
3UHCHIOCTBCA  OPTaHI3MOM  Wepe3  ajanTamii.  cepenopnma spoctac  QymKuis
AnanTauu (J'IaT. — HpI/ICTOCYBaHHSI) — 1€ cucreMm, IO BIANOBIJAIOTH 34

PUCTOCYBaHHS a00 3aco0u, 3a JIOTIOMOTOI0 SIKMX — ajanTaililo, To  caMe  TaM
OpraHi3M 31MCHIOE B3a€EMOJIII0 3 CEpeoBHUIleM  HacaMmIepes

JUIL  TIATPUMaHHS ToMeocTasy 1 3abesmeuye
Oe3repepBHICT ICHYBaHHS y Yaci 4epe3 HalaaKiB

PO3BUBAET
bCsl aKTHBALlis CUHTE3Y
HyKJIeiHOBUXKUCIOT 1 OunkiB ( E.
Horocxoim )

3aBAsiKM LI 37aTHOCTI OpraHi3MM HaOylnM MeEXaHI3MU 3aXHCTy MpPOTH IIKIJIMBUX
BIUIMBIB 30BHIIIHBOTO CEPEIOBHUIIIA.

Ha piBHi opranismMy mnpu pi3Kid 3MiHI HaBKOJIMIIHBOTO CEpPEIOBHUINA ajarTarlii
JI03BOJISTFOTH BIDKUTHU Y PE3yJIbTaTi epeOy10BH (i3ionoriaHux QyHKIIiH moBeainku. Bonu
CIpsIMOBaH1 Ha MiATPUMAaHHS TOMEOCTa3Yy.

[Insxu amanrariii 40 HECOIPUATIMBUAX YMOB CEPEIOBUIIIA:



5.3.1. akmuenuir — nepebynoBa QyHKIIH Opraniamy (Hanpukiaa, BUHUKHEHHS
TEIUIOKPOBHOCTI (TOMOHOTEPMHOCT1);

5.3.2. nacugnuii — miaANOpsAKyBaHHS (YHKIIM OpraHi3my 3MiHaMm 30BHIIIHBOTO
cepenoBuIa (HampHUKIIa, XOJIOAHOKPOBHI, a00 MOUKIJIOTEPMHI, TBAPUHU );

5.3.3. yHUKHeHHA — YHUKHCHHS HEeCTIPUATIUBUX YMOB (TaKCHCH Y POCIIHH,
MIrparisty TBapuH, BUpOOJICHHS IIUKIIIB PO3BUTKY Y TBAPHH 1 POCIIUH).

Y MIHIMBOMY CEpEIOBHUII HACTYIHE TMOKOIIHHSI KOXKHOTO BHUAY MAa€ IIaHC
3yCTpPITHCS 13 a0COMIOTHO HOBUMH yMoBaMHU. OTxke iM MOTPiOHI HE TUIbKU yCTaJIeHi
peaxilii monepeaHix MoKoJiHb, a MOTEHIIIHHA 3/1aTHICTh (pOpMyBaTH BJIacHI ajarTarii
710 3M1HIOBaHMX (DakTopiB. TakuM YMHOM T'€HETHYHA MporpamMa Oyab-sSKOTO OpraHi3My
(Biy HAUTIPOCTINIOTO JI0 BUCOKOOPTAaHI30BAHOTO) Iependadac He 3aB4acHO C(HOPMOBaHY
ajanTaiio, a 3JaTHICTh il peami3amii miJ BIUIMBOM ceperosuima. lle 3abesmeuye
BUSIBJICHHSI JIMINIE SKUTTEBO HEOOXITHUX amanTaliiHUX pEakiliid, Mo W Chpuse
32011aJITUBOMY BUKOPUCTAHHIO EHEPTETUYHUX 1 CTPYKTYPHUX PECYPCIB OpraHi3My.

HaniiiHicTe  opraHiaMy BUSIBISIETBCA B €(EKTUBHOCTI HOro  3aXMCHHUX
MPUCTOCYBaHb, B MOro CTIMKOCTI O [1i HECHPUATIMBUX (PAKTOPIB 30BHIIIHBOIO
cepenoBuina: AehIUTY BOJU Ta KUCHIO, BUCOKOT 1 HU3BKOI TeMIEpaTypu, 3aCOJICHHS
1 3ara30BaHOCTI JOBKULJIS, 10HI3yIOUOTO ONPOMIHIOBaHHS, IH(EKIIIT Ta 1HIIIE.

) SO R— Hecnpustiusi (baKTopp ,ZIOBKi.JIJI}I HA3MBAIOTCS

Bimommii  repomtomor  K.Bepmap CTPECOPaMHU, a PEAKIIIOOPraHisMy Ha Oyab-sKi

migKpecioe, 10  3MEHIIeHHSM BIIXWJICHHS BiJ] HOpMHU— cTpecoM. CTpec € mepim

ajanTaniiHux CIIOHYKaJbHUM YHHHHUKOM aJanTallli opraHi3MiB J10
MOKINBO 3pviHIOBAHUX YMOB CEPEIOBHIIIA.

CTEH OpraHizM 0 3MIHEHUX OB .
. p y A ™ A,uanTauu 3aBXIU pOSBI/IBaIOTI)CH 111
ICHYBaHHS, MOXKHa XapaKTepU3yBaTU

CTapiCTh.

BIUIMBOM TPBHOX MNPOBIJHUX YWHHUKIB — MIHJIMBOCTI, CIAJKOBOCTI 1 MPHUPOAHOIO
no0opy. 3MaTHICTh JO ajanTaiiii € OJHUM 13 TOJIOBHUX BJIACTUBOCTEH >KHUBOTO,
OCKUIbKM 3a0e3leyye MOXJIMBICTh OpraHi3MIB BWXXMBaTH 1 PO3MHOXKYBaTHUC.
AnanTanii MOXKyTh 1ICHYBaTH Ha PiBHI KJIIITUHH, YTPYIIOBaHb Ta €KOJOTTYHUX CHUCTEM.
BoHu BUHUKAIOTH 1 3MIHIOIOTHCS 3 IEPEOIrOM €BOJIIOIIT BUIIB.

[Tepebir hopmyBaHHs TpUBAJIOT aarnTailii Ma€ Taki €Tarmu:

1. 30uTbmIeHHS (1310J0TTYHOT PYHKIIT KIAITHH, AKI BIANOBIAAIOTH 32 aJalTallilo,
BUKJIMKAE 3pocTaHHs mBUAKOCTI TpaHckpunuii PHK Ha cTpykTypHHX reHax
JIHK B simpax nmux KJITHH;

2. 30inpmieHHs  kiumbkocTi  1-PHK  mpusBonuth 10  30UIBIIEHHS  KUIBKOCTI,
nporpamoBanux wiero PHK, pubGocoM i1 mosicom, A€ IHTEHCHBHO MPOTIKAE
poLec CUHTE3y KIITUHHUX O1JIKIB;

3. Maca CTPyKTyp 3pocTae i BIAOyBa€eThCs 3OLIBIICHHS (YHKI[IOHATHBHUX
MOXJIMBOCTEH KIIITHHH, 110 1 € OCHOBOIO JIOBIOTPHUBAJIOL aJIallTarlii.

Bigomo, 1o HaMOUTBIN 3HAUYII ajanTaiii 10 (pakTopiB 30BHINTHLOTO CEPEOBUIIA €
CIaJKOBO 3yMOBJICHUMU ¥ C(HOPMYBAIUCS MPOTATOM ICTOPUKO €BOIIOIIMHOTO ILISAXY
Buy. Oprani3Mu ajanToBaHi JO MOCTIHHO MIFOUMX MEPIOJUIHHIX (PAKTOPIB, i€ CEPET
HUX HEOOX1THO BUOKPEMIIIOBATH TIEPBUHHI 1 BTOPUHHI.



[lepBunHMMH € Ti (paKTOpH, K1 ICHYBaJIu HA 3eMIIl 111 10 BUHUKHEHHS JKUTTS,
30KpeMa: Temreparypa, BOJIOTICTh, OCBITICHICTh, NIPWINBH 1 BIIIUBU Tomo. OTxe
MPUCTOCOBAHICTD IO Ha3BaHMUX (DaKTOPIB € HAWOUIBII APEBHBOIO, a BIATAK 1 HAHOLIBII
JOCKOHAJIOIO.

BropunHi mepiognyHi (akTopu: BOJIOTICTb, SIKa 3aJIEKUTH Bl TeMIIEpaTypu;
POCIMHHA T)Ka, KA 3aJICKUTH Bl IIUKIIYHOCTI PO3BUTKY POCIHUH TOIIO, € HACIIAKAMH
1ii MEepBUHHUX, BOHU BUHUKIIM TI3HIIIE, a OT)KEe ajanTallii 10 HUX HE 3aBXKJIU YITKO
POCIIIIKOBYIOTHCS.

Jxepenamu ajganTailii, Sk IpaBUiIo, € TCHETUYHI 3MIHU B OpPTaHi3Mi — MyTallii,
SIK1 MOXXYTh BUHMKHYTH SIK I11J] BILIMBOM MPUPOJHUX YHHHHKIB B MPOIIECI 1CTOPUKO-
€BOJIIOIIIHHOTO PO3BUTKY OpraHi3My, Tak 1 B pe3y/ibTarTi IITYYHOTO BIUIUBY Ha
opraHi3mMu. Ha piBHI opraniaMy mOpu pi3Kiii 3MiHI HaBKOJHUIIHBOTO CEPEJIOBUIIA
ajanTaiii J03BOJIAIOTh BMKUTH y PE3yJIbTaTi mepeOymnoBu (i3i0noriyHuX (YHKIIIH
NoBeAIHKU. BoHu cripsiMoBaHi Ha miATpuMaHHs roMeocTtasy. [Ipu pi3koMy MoripiieHH1
YMOB ICHYBaHHs (HU3bKa TeMIlepaTypa, BIJICYTHICTh JOCTAaTHHOI BOJIOIOCTI) JEsKi
OpraHi3MH MEpPEXONsTh Y
oco0MBMiA cTaH aHabio3y (rp. ana — 3HOBY, bios Yu3naere By, mo
). T oy wwesinpouccn 2 S et pt s
THMYACOBO  MPHUIUHSIOTHCS, .a6o BOHM  TaK s iumocti 3 XapakTepHumH s
YIOBUIBHIOIOTBCS, IO BUIMMI IPOSBH XKHTTA  yporo ajexsarhuMi peakiismu. Bes
BicyTHI. [Ipy MOHOBIEHHI CHPUSATIMBUX YMOB  aJanTHBHHX pEaKi{iii >KATTS Hi B
B110YBa€TbCS BIJHOBICHHS HOPMAJIbHOTO PIBHSI ~ SKOMY pa3i HCMOXIIHBE.
KUTTEIISUIBHOCTI. SIBue

aHa0103y 3ycTpidyaeTbcs y  Oararbox
OpraHi3MiB.

TakuM 4MHOM, aganTauis — 1€ CTYMiHb, Mipa BIAMOBIAHOCTI MIXK OPTraHi3MOM 1
cepenoBuieM. He icHye iieaibHO alaliTOBAHUX OPraHi3MiB Ta 17€ajbHUX aJlarnTailiil.
Omuinka aganTanii Moxe OyTH TIJIbKU BiJIHOCHOIO.

[IpucTocoBaHiCTh 0COOMH BU3HAYAETHCS TMOJIOKEHHSIM OpPraHi3My HE TUIBKU B
MOMYJIALI1, aje ¥ PI3HOMAHITHUMHU 3B’S3KaMU, sSIK1 3a0€3IeUyI0Th ICHYBaHHS JITAHOTO
BUJy, CaM€ TOMY BHBYAIOYM ajanTaiii HEoOXiHO TaM’sTaTH MPO B3AEMOJIIIO,
B32€EMO3B’SI3KH 1 B3a€EMO3AJIC)KHICTh BHJIIB Y HABKOJIUIIIHBOMY CEPEIOBHIII.

VY mpuponi Haa3BUYAHO BaXKJIMBUM € Takuil gakrop. B3aemonis momymsiiii
pi3HMX BUIB (O10THYHI (PaKTOPH) MPU3BOAUTH 0 MOSIBU MPUCTOCYBAIBHUX pEaKIIn
B OCOOMH KOXHOi B3aemofioyoi mnonymsmii. Tak, y Xwkaka BUPOOJISIOTHCS
NPUCTOCYBaJIbHI O3HAKW IO Hamaidy, 3aXOIUICHHS, 3HMINEHHS 3700WYi, Y KEPTBU —
HaBMaKH — 0 00OOPOHH, CIIACIHHS, 3aXUCTY BiJl XUKAKIB.

AJIlanTUBHI MOJIMBOCTI PI3HUX OpraHi3MiB pO3paxoBaHl HA pPi3HE 3HAYCHHS
¢dakropa. Tak, OLIBIIICTH PICHOBOAHUX PUO THHE, MOTPANTUBIIU B MOPCBKY BOZY, &
MOPCBHK1 pyOU TMHYTh IIPU 3HM>KEHH1 COJIOHOCTI BOAU. 3aJIEKHO BiJ KIJIBKOCTI W CHJIH
aii oquH 1 TOW caMuil (PakTop MOXKE MaTH MPOTHIICKHE 3HAUEHHS IS OpraHi3My.
Hanpuknan, migBuiieHHs, abo 3HMKEHHS TEeMIIepaTypu 3a MeXl MPHUCTOCYBaJIbHOI
3IaTHOCTI OpPTaHi3My MPU3BOIUTH A0 HOTO 3aruberi.



Y BHCOKOOPraHi30BaHMX MKHUBUX ICTOT CTapiCTh € HACHIAKOM TOTipIICHHS
aJanTaliiHuX peakiii, a TaKoXK aJanTaIliifHOl CIIPOMOKHOCTI HEPBOBOI CUCTEMH.

Bupuennst ¢i31070T1YHUX OCOONMBOCTEH pPOCIWH, MPUCTOCOBAHUX OO il
a010TMYHUX (aKTOPIB CEPEOBUINA, MA€ BEJIMKE 3HAYEHHS MJI1 PO3YMIHHS, SK
HampsIMiB  €BOJIIOLIIMHOTO TIPOIIECy, TAaK 1 MEXaHI3MIB ajamnTailii, $SKi MOXYTb
IPOSIBIIATUCS HAa CTPYKTYpPHOMY Ta (h1310JI0TIYHOMY PIBHSX OpraHizatii.

LikaBo npo BaxinBe

Ha nymKky GibmiocTi aBTOpiB, €BOMIOMIHHO MEPBUHHUM CEPEIOBUIIEM JKUTTS OyJIO CaMeBOIHE
cepenoBuIne. MemKaHIli BOAHOTO CEPEAOBHUIIA MAIOTh HA3BY TPOOIOHTH.

Ocobnugicmio 800H020 cepedosua ICHYBAHHSL:
1. BiTHOCHA KOHCEPBAaTHBHICTh (aMILTITyJa CE30HHUX a00 JOOOBHX KOJMBAaHb

TeMIIeparypruy BOJHOMY CEpEIOBHILI HE3HAYHA);

2. HE3HAYHUH BMICT KUCHIO;
3. BHCOKa T'yCTHHA, MIUTBHICTH 1 B’SI3KICTh BOJIH;
4. 13 TIUOMHOIO TUCK 301IBIIYETHCS, @ OCBITICHICTh 3MEHIIIYETHCS.

MemkaHIli BOXHOTO CEPEAOBHUINA MAIOTh CYKYHICTh MPHUCTOCYBAJIBHUX aJaNTaIliil 1O BOTHUX
YMOB ce€pe0oBHILA

Ilpucmocysanns 2iopobionmie 00 6UCOKOI WiNbHOCMI 800U

- BIICYTHICTh 200 HEIOPO3BUHEHICTh MEXaHIYHOI TKAHWHU;

- aKTUBHE BET€TaTHBHE PO3MHOKEHHS;

- PO3BHUTOK TiIpOXOPii;

- o0TiyHa opma Tina;

- IPUCTOCYBAaHHS JUIs IMIJBUILEHHS IJaBy4OCTi: CKYITUEHHs XMpY B TKaHMHAX, IUJIABaJIbHI
MIXYpH y pu0, MOBITPSIHOCTI MOPOXKHUHU Yy CUPOHOGOP; - CIOCOOU MepecyBaHHS: BUTMHAHHS TiJa,
3a JIONIOMOTOIO JUKI'YTHKIB, Bilf, peakTUBHUI crioci0 nepecyBaHHs (TOJJOBOHOI'MX MOJIOCKIB);

- Y NPUJOHHHUX TBAPUH 3HHUKAE a00 c1ab0 PO3BUHEHMH CKEJET, 30UIbIIYIOTHCSI PO3MIpU
TiJ1a,3BUYaiiHa PEeAYKLis 30pY, PO3BUTOK JOTUKOBUX OPIaHiB.

Ilpucmocysanns 00 Hedocmamub020 0C8IMIEHHS Y 80OI.

- PO3BHUTOK XpoMaTo(opiB BEIMKUX PO3MIpIB;

- rerepodinis (J1aTarTs, NIEYUKH, CTPLIOINCT);

- 3MiHa 3a0apBIIEHHS TBAPUH.

Ilpucmocysanns 2iopobionmie 00 conOHOCMI 800U

- OCMOPETYIALIS;

- Mirpaiis.

Ilpucmocysanns 0o pyxaugocmi 600u.

- IPUKPITUIEHHS 10 HEPYXOMUX IpenMeTiB (opranu ¢ikcartii);

- (hopmH Tina (TIOCKa y JOHHUH (popM Ta Kpyriia y IHOOKOBOIHUX ).

Mema:  Po3mmpuTei  ySABICHHS  IMOAO  NPUCTOCYBATBHHUX
MOKJIMBOCTEH OpraHi3MiB J0 CEpeIOBHUIA ICHYBAHHS; BHUSBUTH
MEXaHI3MH YTBOPEHHSI NMPUCTOCYBaHb; PO3BUHYTH YMIHHS IIOA0
BUSIBJICHHSI IPUCTOCYBAJIbHUX O3HAK OPTaHI3MiB.



Oobnaonanna’ XoaeKii KOMax, OMMyJana NTaxiB 1 ccaBlliB, repOapHi
eK3EeMILISIPU POCIUH, oTorpadii Ta MaTIOHKHA POCIUH 1 TBAPUH.
O0’eKT A0CIIKEeHHA POCIMHHU 1 TBAPUHHU.

Xix po6orn

=

YBa)KHO 03HAMOMTECH 13 yCiMa 00’ €KTaMHM J10CITIIKEHHS.

Busnaute Bus pociauHu ab0 TBApUHH, CEPEIOBUINE ICHYBaHHS 1 CITOCIO KUTTS.

3. Ha3BiTh 0COOIMBOCTI OpraHizMy, sKi 3a0e3MeuyroTh IMPHUCTOCOBYBAHICTH 0
BiJIMOBIHOTO CEPEOBUIIA ICHYBaHHS.

4. BuznHauTte, siKi miepeBard HaOynu poOCIWHU ab0 TBApUHHU 3 TOSIBOIO HA3BaHMX

npucTtocyBanb. OTprUMaHi pe3ylbTaTu 3aHecTd y Tabnuirio 1.1.

no

Taonuya 1.1
IIpucTOCOBYBaHICTH OPraHi3MiB 10 cepel0BHIIA ICHYBaHHS
CepenoBuue it BioJioriune
R peAoBuIl Hassa Pucu
Ha3sBa 00’exTy YMOBH 3HAYEeHHSA
. azanrTaii NMPUCTOCYBAHHSA
ICHYBaHHSHA NMPUCTOCYBAHHSA

5. 3amoBHITH TaOmuIEO 1.2.

Exos10rivHi rpynu ;KUBUX OPraHi3MiB 110 Bi/IHOILIEHHIO
10 CepeI0BHUIIA iCHYBAHHA




Taonuya 1.2

CepenoBuina
iCHYBaHHSA

ExoJioriuni rpynu ta npukJjiaam
’KMBHMX OPraHi3MiB

Apanranii 1o BiamoBigHoro
cepeoBHINA iICHYBAHHS

HazemHo-noBitpsine

Bonne

IpyHTOBE

Opranism sk
CepeIOBUILE




6. 3’scyiite aHaTOMO-MOP(HOJIOTIUH] MOKA3HUKHU aJalTalliil pOCIUH, HABEACHUX Y
Tabmui 1.3, 10 pi3HUX (HaKTOPIB HABKOJIUIITHHOTO CEPEIOBHILA

Taonuya 1.3
AHaTOMO-MOP}0/10TiYHI NOKA3HUKHU AJANTALIil Pi3HUX IPyNl POCJIMH
Exouioriuni rpynu AHaToMO- Buan apanranii 3ab0e3neuyBana
MopoJioriuni aist
NMOKa3HUKHU

Iemoditu
lanoditu
Iirpoditu
Me3soditu
Kcepoditu

/. HazeMHO-IOBITpSIHUM ~ CHOCIO  JKUTTS ~ OPraHi3MIB  XapaKTEPU3YEThCS

BEJIMYE3HOI PI3HOMAHITHICTIO YMOB ICHYBaHHS, €KOJOTIYHMX HIII, a BIATaK
BHMAarae CyKyImHOCTI aJanTaliid J0 Takoro crocoOy >kuTTd. Y Ttabmumi 1.4.
JIOTIOBHITH MIEPETIK 0COOIMBOCTEN HA3eMHO-TIOBITPSIHOTO CEpEIOBUILA (KOJTOHKA
No2). 3HaiimiTh BIANOBIAHICTE MIDXK OCOOJIMBOCTAMHM CEpeloBHUINA U
IPUCTOCYBAHHSIM JI0 111€1 0COOTUBOCTI Ta 3alOBHITH KOJIOHKY No3.

Taonuya 1.4

IIpucTocyBaHHSsI OPraHi3MiB 10 HA3¢MHO-TIOBITPSIHOTO CepPeIOBHUINA KUTTS

Ne Oco01MBOCTI HA3¢MHO-TIOBITPAHOIO IIpucrocyBaHHsi TBAPUH 10 YMOB
3a/m cepeoBUIIA: cepeloBHIIA
1 2 4
1 Benuka ammiiTya 3MiHM €KOJIOTTYHUX MeXaHI3MH TepPMOpETYIILLii;
YHHHUKIB
2 HeonnopignicTs cepenoBuiia MIEePiOANYHICTP | PUTMIKa JKUTTEBHUX IIHUKIIIB;
3 Jlist cuit 3eMHOTO TSKIHHS; LiJecHpsIMOBaHa PyXJIMBICTh TBAPUH Y
MOIIyKax iK1 Ta 1H.
4 Hu3bka miapHICTH MOBITPS. CKJIa/JiHa Oy70Ba Tij1a 1 HOTo MOKPUBIB;
5

BucnoBkH. 3p00iTh BUCHOBOK MPO 3HAYCHHS MPUCTOCYBAHHS OPraHi3MiB 10
cepenoBuila. [10ACHITh, SKUM YMHOM BUHUKJIM MIE€BHI NPUCTOCYBAIbHI O3HAKH.

3anuTaHHA

1. SIky posib BiIIrparOTh afanTaiii y npuposi?

2. Ha3BiTh HaWOLIBII IOIIMPEH] aganTarii?

3. Illo € mxepenoM aganTariii?

4. Ik Bu BBaxkaeTe, yu BUHUKAIOTh MPHUCTOCYBAIbHI 3MIHU Y Cy4acHHX

opraHi3zmiB?
5. Y yomy nonsirae npasuiio beprmana?
6. Sxe CEpeoBHUILE ICHyBaHHA  BUMarae  HaWOLIbIIOT

KUTBKOCTITIPUCTOCYBaHb?
7. SIKy poJb BIAITPAIOTH aanTallii y >KUTT1 JTIOAUHU?



JlabopaTopHo-npakTH4YHA podoTa Ne 2

Tema: BB ymoB iCHYBaHHA Ha
PO3BUTOK POCJIIMH

| Ha 3emuti yci uBi OpraHi3Mu iCHYIOTh HE 130JJbOBAHO
OHE BIiJ OJHOTO, a CIUIbHO, YTBOPIOIOYH
yIPYNOBaHHS. Yce, 10 0TOYY€E POCIMHM Ta 1HIII KHUBI
OpraHi3MH Ta BIUTUBAE HAa HUX, 1 CTAHOBUTDH CEPEOBHILIEC X ICHYBaHHS.

OTxe, cepeloBUIlEC ICHYBaHHS — II€ Ta YaCTUHA MPUPOAM, 3 SKOI KUBUN
OpraHi3M 3HAaXOAWUTbCA y Oe3mocepeHbOMY B3aeMO3B’s13Ky. CepeloBHILE KOKHOTO
OpraHi3My CKJIAJJa€EThCS 3 KOMIIOHEHTIB OPraHiuHOI 1 HEOPraHIYHOT MPUPOIHU, KOXKEH 3
SAKUX Ma€ CBO€ 3HaUCHHS. BIummB cepeoBuila icCHyBaHHSI CIPUIIMAEThCIOPTaHI3MaMu
yepes (hakTopu CepeIOBUIIA, K1 HA3UBAIOTHCS KOJIOTTYUHUME pakTopamMu. Exosoriusi
dakTopu — 11€ MEeBHI

YMOBH Ta  €JIEMEHTH CEepeloBUIIA, Yu 3naere Bu, mo
03I ACHIOIOTH CHeHI/I(bi‘{HI/Iﬁ CIfOpOtIeHHﬂ JTHS € CUTHAJIOM JUJIS
BIUIMB Ha Opl“a.I.{.i?)M.I/I. 3a TIOXOKEHHSM 1 I;PII[; ;TZE;P; f};’;@:{“ﬁ;ﬁgﬁgggm
~XapakTepoM JIii yci eKoNIOTIHi @aKTopg srpail, sirpamii i BUamaEEA Y
MOAUISIOTH HA JIBI BENUKITPYNH — aOIOTUYHI  cringuky) mestkux BB TBAPHH
(«a» — 3amepeyHa yacTka i
«bios» — xuTTs) 1 610THYHI. [IpoTe Takuil moaut

€ IOCUTh YMOBHUM, aJ[)K€ KOXKEH 3 (DaKTOPIB ICHYE 1 BUSBIISIETHCS JIUIIE K PE3YJIbTAT
CIUIBHOI J1i cepeIoBUIIIA.
Abiomuyni pakmopu — CyKynHICTh (DAKTOPIB HEOPraHIYHOTO CEPEIOBUINA,SIKI
BIUTMBAIOTh HA KUTTS 1 MOIIMPEHHS TBAapWH 1 TBAPHUH
Ile BaxnBo! Jlo HUX HajeXKaTh:
Opramismu, Ski MOKYTb iCHYBaTH 1 Kpimamuumi — CBITIIO, TEIUIO, BOJOTA, MOBITPS
MpH WHMPOKIi aMILTYI QaKTOpa (61 cxnan i pyx); 2. Edagbiuni, a6o rpynmosi (Ip.

Ha3MBaIOTh €BPUOIOHTHUMH, a Ti edaphos — 1 ) . o - . o
aKi iCHYIOTB npu 0BMEKEHIX p PYHT MCXaHIYHHMH 1 XIMIYHHWU CKJIan,

SHaueHHSX Oymb-skoro axropa —  BOJIOTICTB, acpauis, 3abapsinenss; 3. Opocpagiuni
CTEHOGIOHTHUMH. (rp.oros — rtopa, grapho - mummy) — penbed,
excrio3ulliss;  4.0ioponociuni  —  TPO30PICTh,

TeMIeparypa BOJIH.
biomuuni (6iozenni) ¢haxkmopu — CyKynHIiCTh BIUIMBIB mOpsiMoi  abo

OTIOCEPEAKOBAHOI JIIi OJHUX OpraHi3MiB Ha JKHTTEMISUIBHICTD 1HMUX. J[0 Ol0THYHUX
(bakTOpiB HAJIEKATH:

1. @imocenni — psiMUYA BITUB POCIIMH Ha 1HIII KUBI OPTaHI3MH TacePeI0BHUIIE
(MexaHIYH1 KOHTaKTH, CUM0103, Tapa3uTu3M, enidiTu3M To1o) i mooiuamit (GpiToreHH1
3MIHM cepeAoBHINa). 2. 3002eHui — MPAMHUA BIUIMB TBapHH (OITaHHS, 3alWJICHHS,
MIOIITUPEHHS, a TAaKOXK MOOIYHUM (MeXaHIYHa il Ha CEPEe/IOBUIIE, HA XIMIYHUNA CKIIaa
IpyHTY). 3. Aumponiuni, anmponozenni (rp. anthropos — JroaMHA) BIUIMB JFOIUHU Ha
noBkiuist. Poib 1iporo daktopy HaOysla 3HAYHOTO MOCUJICHHS 3a OCTaHH1 JECATHIIITTSL.



A. MoHuaaCchKuii 3apONoHyBaB Ki1acudikaiiito pakTopiB 3a XapaKTepoM IXHbOT
nii. Cmaoinshi pakmopu — Ti, MO HE 3MIHIOIOTHECS TPOTATOM TPUBAIOTOYACY (3€EMHE
TSOKIHHS, COHSYHA CTaja, CKiaa arMocdepu Ta iH.). BOHH 3yMOBIIOIOTH 3arajibHi
NPUCTOCYBaHHSI OpraHi3MiB, BU3HAYAIOTh HAJEKHICTh IX JO MENIKAHIIIB IEBHOIO
CepelloBHUIlA TUTAHETH 3eMJIsl. 3IMIHHI (hakmopu, K1 3yMOBIIOIOTh TIEBHY ITUKIITYHICTh
y )KUTTI OpraHi3MiB (Mirpariii, CIuIsTuKy, J000BYy aKTUBHICTB Ta 1HIII MTEPIOANYHI SBHUIIA
1 )XKUTTEBI pUTMH). BOHM BIUIMBAIOTh HA YHCEJBHICTH TMOMYJALiNA1 3HAYHOI MIPOIO
3YMOBIIIOIOTh aMIUTITYly i1 KonuBaHb. Cucnanvhi i opienmauiiini axtopu, sKi
0e3mocepeIHbO HE BIUIMBAIOTH HA METa0O0II3M, aje € MPUYHHOIO 3MIiHU CTaHy abo
NOBEMIHKK opraHi3MiB. CUTHaJIbHI (akTopu — 1€ Pi3HI NPUPOAHI SBUIIA, SKI
NepeayloTh MOsAB1 HECHPUATIMBUX (PAKTOPIB W 3aBASKU iX CIHPHUIMAHHIO OpraHi3M
MOXKE€ 3aBYaCHO IepeOyayBatu CBi MeTabomi3M abo moBemiHkKy. OpieHTarliiHi
(dakTopu CpUUMaIOTHCSL OpraHaMH YyTTIB JJI1 BU3HAYCHHS MOJOXKEHHS Y IPOCTOPI 1
qaci.

BnuB exonmoriyHux (akTopiB Ha KMB1 OpPraHi3MH OyIb-TO MO3UTUBHHUUA 4YH
HETaTUBHUH MEePEeayCIiM 3aJIe)KUTh Bl CHIH Horo mposiBy. OT)ke K HEAOCTATHSA, TaK i
HaJUIMIIKOBA i1 (aKTopa HEraTuBHO BIUIMBAE€ HA SKUTTEMISUIBHICT OCOOUH.
MiHiMalibHE 3HAUE€HHS 1TaHOTO (DAKTOPY, 3a SIKOTO ICHYBaHHS OpraHi3My IEMOXKIIMBE,
HA3HMBAIOTh EKOJIOTIYHMM MiHiMyMoM. Joro MakcHMalbHE 3HAYEHHS —eKOJNOTi4HHM
MakCUMyM. MakcumanbHe 1 MiHIMAJIbHE 3HaYEHHS (paKTOpa € KPUTUYHUMHU TOYKAMHU,
32 MeXaMu SKUX ICHYBaHHS OpraHizMy HemoxiuBe. Dakrtop, piBEHb SIKOTO
HAOJIMKAETHCS JJO MEXKI BUTPUBAIOCTI OPraHi3My, a HOTOIHTEHCUBHICTD il CYTTEBO
BIIXWISIETHCSL Bl ONTUMAJIBHOTO TIOKAa3HWKA, HA3WBaIOTh JIMITytouuM. Poib
JTIMITYI0UUX (PaKTOPiB PO3KPUTO Y 3akoHax MiHIMyMy JIi6ixa(1840 p.) 1 TojiepaHTHOCTI
[endopna (1913 p.). 3a3Buyait dimMiTyrouuMu (pakropamu € TeMmreparypa, CBITIO,
O10TeHH1 pEYOBUHHU, T€Uli Ta TUCK CEPEOBUIIA, TTOXKEKITOIIO.

31aTHICTh BUIY NMPUCTOCOBYBATUCH JI0 ICHYBaHHS B ME&XaX 30HH BHTPUBAJIOCTI
Ha3UBAaIOTh EKOJIOTIYHOK TOJIEPAHTHICTIO a00 BaJIEHTHICTIO OpraHi3My CTOCOBHO
KOHKpETHOTro (paktopa cepenoBuia. KibKiCHO BOHAa BHPAXa€ThCs Alalia30HOM

Yy 3uaere Bu mo, CepeloBUIIa, B MEXKaX SKOTO BHJ HOPMaJbHO
HalBHUIIIa TOJIEPAHTHICTh XapakTepHa 1CHYE. EkosnoriuHa BaJEHTHICTh PIBHUX BHIIB
Jutst Gaxrepiii 1  CHHBO- BIAPI3HAETHCS (MIBHIYHUM OJIEHb BUTPUMYE
SemeHux ' KOJIMBAHHSI TEMIIEpaTypu MOBITPs BiJg —55 mo 25-
POROpOCTEH, A 30°C, a TpomiyHi KOpaju TMHYTh BXKE MPU3MIHI

BHXUBAIOTh Y 5 6OC)
HIMPOKOMY Jllalia30Hl  TeMIeparyp, Temrepatypi Ha ) o
pamiawii, cononocrti, pH 3HaueHHs (akTopa, IO € HANOUIBII

CHOPUATIMBUM JUISl yCIX JKUTTEBUX MPOLECIB, HA3UBAIOTh €KOJIOTTYHUM ONTUMYMOM.
BcraHoBieHo, 110 KOXHHUI BHJI Ma€ €KOJOTIYHMM ONTHUMYM PO3BUTKY, IO BIUIMBAE
Ha pO3MipH OCOOMH BHUIY 1 (PITOICHOTUYHUN ONTUMYM, SIKHI XapaKTepU3YEThHCS
HaWBHINOIO POJUTIO BUAY y (DITOIEHO31 1 BUPAKAETHCS B MOTO YHCEIBHOCTI 1 CTYIICHI
MPOEKTUBHOTO MOKPUTTA. EKoMOriyHuil 1 (ITOLEHOTHYHUN ONTUMYMHU MOXYTh HE
cniBnajgatu. Tak, s COCHU MIAXOASATH Cyxi, O1AHI JIETKI IPyHTHU. fliMHA HAa HUX HE
MOXKE€ KOHKYPYBaTH 3 COCHOIO. B reo6oTaHiIll Bce yacTilie BUKOPUCTOBYIOTh MOHSTTS



«EKOTOHY, M1/ IKUM PO3YMIIOTh CYKYTHICTh €KOJOTIYHUX YMOB Ha MEX1 O10T€01IeHO3Y.
TunoBuit eKOTOH — y3JiCCs HA MEXI1 3 JIyKaMU YU MOJIEM.

Y NOpUpOAHHX YMOBax €KOJOTiuHI (DakTopu 3aBKIu MJIIOTh KOMIUIEKCHO.
Oco06nuBoro 3HadeHHs el ¢akT HaOyBae 3a YMOBHU OI[IHIOBaHHSI PIBHS XIMIYHOTO
3a0pyIHEHHS, KOJIM «CyMapHHM» e(deKT ayxe 3MiHIoe ymoBHI 3HaueHHs [JIK, ski
3a3BUYail HABOATHCS Y HOBiTHUKAX. Hapasi e muTaHHs € Malio JAOCTiKEHUM, TPOTe
Yyepe3 HaJ3BUUYaiiHy aKTyaJbHICTh AKTHBHO BUBYAETHCA.

LixkaBo npo BaxinBe

Ha migcraBi aHamizy €IHOCTI POCIMHHHUX YIPYHOBaHb 3 THUIIAMH MiCIIEpO3TalTyBaHHS
(eKOTOIIB) BUSABISIOTH €KOJIOTO-(DITONEHOTHYHI PSIIU JTICOBUX, TYYHUX Ta 1HIIUX TPYI 32 CTYICHEM
€KOJIOTIYHUX YHMHHHKIB: 3BOJIOKCHHs, TpopHOCTI Ta iH. HaliBaromimmii Bkiaa B KiIacudikaiiro
MicuenonoxxeHds BHiC JL.I.Pemencrkmii. 3a HUM, €KOJIOTIYHA IIIKajia OyAy€eThCS Ha MiJACTaBl 3MiHU
YMOB KHTTSI TIpH CyMiCHOMY icHyBaHH1 y ¢iTonenosi. Emadiuna citka I1.C. Ilorpebnsika. Buenuit
BUBYaB JicH YKpainu Ta binopycii, moOynyBaB CiTKy 3a IBOMa KOOpJMHATAMH: 3MiHa TPYHTOBOTO
OararctBa (TpodHOCTI), 3MiHA IPYHTOBOI BOJOTOCTi. 3a BOJIOTICTIO BiH BHJLUISAE 6 CTYIEHIB:
KcepodinbHI (yxe cyxi), Me3okcepodinbHi (Cyxi), Me30(iIbHI (CBiX1), Me30TirpodibHI (BOJIOT),
rirpodinbHi (cupi), yasrpa-rirpodinasHi (6010Ta). 32 pOMIOYICTIO BiH BUILISE Takl CTyNeHi: Oopu,
cy0bopu, ckimaaHi cyooopu, niopoBu. bopu — 11e icu Ha gyke OiTHUX TPyHTaX, CyOOOpH — JIiCH Ha
BIIHOCHO O1HUX TPYHTax, CKIaJHI cyOOpuW — Ha BIJHOCHO Oaratux IpyHTax, MIOpOBU - JICH Ha
pomrounx rpyHTax. Eqadiuna ciTka Mae mpakTHU4YHE 3HAYSHHS NPU BUPOILYBaHHI JICIB Ta JIICOCMYT
y JIICOCTENOBHUX palioHax. 3a IIKaJaMH JJisi KOKHOI POCIMHHN MOXHA CKJIACTHU €KOJIOT1UHY (OpMYIy.
BukopuCTaHHS ~ €KOJNIOTIYHMX  IIKaJ  JO3BOJISIE  MPOBOJUTH  EKOJOTIYHHHA  aHali3  yMOB
MICIIE3HAXOPKEHHS, CKJIAJaTH eKOJOoro-(hiTOIEHOTHYHI PAId POCIMHHUX YrpymoBanb. Emado-
¢itonenornuni psiau B. CykadoBa. Kpim cybopanHaniitnux kinacuikamiii poCIMHHOCTI, iCHYIOTh
KOOpJAMHAIINHI Kiacu(ikailii, B IKHX MOPIBHIOIOTHCS KaTeropii mpuOIU3HO OHOTO U TOTO X paHTy
3a BIIHOILIIEHHSM JI0 YUHHUKIB cepeioBuila. Jlo KoopauHamiitHuX Kiacudikaiiii BiIHOCUTHCS CXema
enago-(ITOLEHOTUYHUX PsAIB TUMIB Jicy, po3poOneHa B. CykauoBum. JlicoBi acowmiamii y
JICIBHUIITBI OTPUMAJIA Ha3BY THUITIB JIicy. KOXXHUMN THUTI JTICY XapaKTepHU3ye MEeBHI YMOBU CEPEOBHUIIA
y BY3bKHX MeXax, a JIeKijIbKa OJM3bKUX THIIIB JIICY XapaKTepU3YIOTh CEPEAOBUIIIE Y IUPIIUX MeKaX.
Exonoro-reneTuyHo OIM3bKI TUIH JIICY YTBOPIOIOTH €/1a0-(pITOLEHOTUYHUIN P, SIKUI MTOKa3ye, sIK
acorianii (THMHU Jicy) 1 TPyNH acowialiil MOCIiJOBHO PO3TAIIOBYIOTHCS 3aJIEKHO BiJl 3MIHH SKOTO-
HeOy/lb €KOJIOTIYHOTO YMHHMKA, Y TPHUPOJL acoIfiailli i rpynu acoliiaii, mo yTBOPIOWThH enaado-
(bITOLEHOTHYHUM Psijl, MOXKYTb 3yCTpid4aTHCh Ha PI3HUX JUISHKAX TEPUTOPIi.

Mema: TpUILETIATA HABUYKU MIOAO BU3HAYEHHS CYKYIHOI Mii
€KOJIOTTYHUX (PaKTOPIB HA PO3BUTOK POCIMHHUX OPTraHi3MIB.
Oonaonannna’. HatypaiabHl ab0 TepOapHi E€K3eMIUIApU Kylib0aOu
JIKapChKOi, MOAOPOKHUKA BEITMKOTO a00 1HIIMX POCIUH 13 PI3HUX
MICLIb ICHYBaHHS (3aTIHEHMX, BIAKPUTHX, OCBITIICHUX IIISHOK, 13
JICOMapKOBOi Ta 3a0pyIHEHUX 30H) .

O0’€eKT 0CTIIZKEeHHs: POCIIMHH 13 PI3HUX MICIIb ICHYBaHHS

Xix poooru

1.  Po3misHbTE MiATOTOBIEHI 3pa3ku pociauH. OKpeMo IpoaHali3yHTe CTaH
POCIMH 13 KOXKHOI 30HM. CXEMaTWYyHO HaMalllOWTe 3arajbHy OYIOBY HAJ3€MHOI 1
M1J13€MHOT YaCTHUH POCIIHH.

2. OnuIiTh POCIWHU 32 TAKUMU O3HAKAMU



3arajJbHUN BUTIIS] POCIIUH;
CTYIiHBb PO3BUTKY KOPEHEBOI CUCTEMH,
PO3Mip IaroHy,
PO3MIpH JIMCTOBOI IIJIACTUHU 1 CTYMIHb i1 pO3CIYEHOCTI,
KUIBKICTb JIUCTKIB Y IPUKOPEHEB1M PO3ETII],
PO3Mip KBITKOHOCA.
3. Otpumani pe3ynbpTaTd CIOCTEPEKEHb, BUMIPIOBaHb, 31CTaBJIEHbh BHECITh
yTabmuio 2.1.

AVANE N N NN

Taonuys 2.1
IHopiBHsIIbHA XapaKTEPUCTUKA POCJIUH 3 Pi3HUX MiCUb iICHYyBAHHS
Pociiuau 3 pizHEX Iloxa3HUKH CTaHYy OpraHiB
Miclb iCHyBaHHS POCIHH
Po3mipu oxkpemux K-c1B Cryniop | THmn
YaCTHH POCIHHU JINCT- PO3BHUT- O3HA-
3araab- | Jluer KiB (Ha Ky KH
HUi kopoi | Ilaro- | Kgir- | MOTOHL | KOpeHe-
BUDJISA | muac- Ha KOHo- | "'PMKO” Bol
peHe- CUCTEMH
POCJIMHH | THH- ca e
Biii po-
KH 3eTIi)
Kynn0a-
0a Jika-
pchKa
Kucnnis
3BUYANHA

*[IpumiTka: PocinHu, Ta 30HU ICHYBaHHS, MOYKHA 00MpaTH Ha CBiM PO3CYy[l, IPOTE 3arajibHa KIJIbKICTh
JOCJIIPKYBAaHUX POCIMH MTOBUHHA CTAHOBUTH HE MEHIIIE S BUJIIB, a 30H ICHYBAaHHS [ITOHANMEHTIIIE /1B

4,  3a pe3ynpraramM IMPOBEICHUX JIOCIIKEHb BCTAHOBITH SIKUM
a010TUYHUHN (PAKTOP HAMOUIBII YACTO CTAE JIIMITYIOUUM.
S. 3HalAITh POCIMHHU, fAKI JJIS CBOTO PO3BUTKY MOTPEOYIOTh
PI3HOTOOCBITIEHHS M MOPIBHSNTE X MK co0010. Pe3ynbraTu 3aHecCiTh y
Ta0IUIIIo 2.2.

Tabnuys 2.2
CBIiT/10/1100Hi i TIHBOBUTPHUBAJII POCJTMHH
OsHaku
NOPIBHSIHHSA
HasBa Po3mip Cryninb Po3mip Kouiip 3abapBieHHsA
pocIuH pocauHu PO3BHUTKY JINCTKIB JIMCTKIB KBITOK
KOpeHeBol
CUCTEMH
6. Buxonsuu 3 TOrO, II0 KOXKHUI BUJ Ma€ CBI €KOJIOTIYHUI ONTUMYM
PO3BUTKY, WIO BIUTUBA€ HAa PO3MIpU OCOOWMH BHJY, BCTAHOBITH

ONITUMYMH




€KOJIOTIYHUX (DAaKTOpIB A NOCHKYyBaHUX Bamm pocnun, abo A0BUIBHO 00€EpiTh
rpyny pociuH, ski Bac 1ikaBisTh, Ta BU3HAYTE ONTHUMAIbHY ISl HUX CYKYIHICTb
eKoJIOTIYHUX (QakTopiB. Pe3ynbrarn poOoTH 3aHeciTh y Tabnuiio 2.3.
Taonuys 2.3
Bu3HauyeHHs 30HH ONTUMYMY /Il POCTHH

Ha3Ba pociaunu Temneparypa OcsiT/IeHHA BoJoricTn

BucHoBku. 3a pe3yabraTaMu MPOBEACHUX JOCIIHKEHb MIATOTYHTE 3BIT MPO
CTaH POCJIMH, 3 PI3HUX MICIb ICHYBaHHA. J{OBEIiTh HAsIBHICTH O€3MOCEPETHHOTO
3B’SI3KY M1 30BHIIIIHIM BUIJISJIOM POCIIMH Ta CTAaHOM CEPEOBUILA IXHOTO 1CHYBaHHSI.

3anuTanHga

1. Yomy MU BBa)Ka€MO POCIIMHU KUBUMH OpraHisMamu?
2. Sx1 yMOBH € HalOUIbII NPUIATHUMU JUJISI POCTY Ta

PO3BUTKYBIANOBIAHOTO BULY POCIUH?

SIk yMOBU cepeioBHUIIa BUIUIMBAIOTh HAa 30BHILIHIN BUIVISLT POCIUH?

SIk1 3MIHM Ha pIBHI XIMIYHOI Oprasi3amii KJIITUHU BIIOYBalOTHCS Y POCIHH 1T

BIUTMBOM HETaTUBHUX YHHHHKIB HABKOJHUIIHHOTO CepeIoBUIIa?

5. Sk B1IOMO ONTHUMAJIbHI MOKa3HUKU €KOJIOTTYHHUX (DAKTOPIB 1 MEKIBUTPHUBAIOCTI
HE € a0COJIOTHO CTAJIUMH MPOTATOM YChOTO JKHUTTS OpraHi3miB. SIK Mo)KHa
MOSICHUTH TaKl 3MiHU ONITUMYMIB.

6. SIkux GloyMOTIYHMX TepeBar HaOyBalOTh POCIWHU BHACIHIJIOK HASIBHOCTI Y HUX

IIUPOKOTO CIIEKTPY MIHJIMBOCTI?

VY yoMy nosnsirae cykymnHa Jiis €KoJIOTriyHuX (hakTopiB?

8. SlkuM YMHOM NiSUTBHICTD JIOAWHHU BIUIMBAE HA TPUBATICTD KUTTS JUKOPOCIUX
pociuH?

9. Sk BU po3yMieTe BUCIOBIIOBaHHS: «JIroqnHa BIiinBae Ha Oi0T€OICHO3H, a
3MiHEHI1 010r€01IeHO3U — Ha JIIOIUHY Y.

10.Yomy oaHi BUAM TMHYTH MiJ BIUIMBOM MEBHUX (PAKTOPIB TOBKULIS, a 1HIII
Yy/I0BO ICHYIOTh 32 TAKHX YMOB?

B w

™~



JlaGopaTopHo-nnpakTuyHa podora Ne 3

Tema: BUBYU@HHA BMAOBOI Ta NPOCTOPOBOI

[leBHa CyKymHICTH BHJIB € XapaKTEPHOIO
O3HAKOI0 TPUPOTHOTO yrpymoBaHHSA. Posmomin
BUJIIB Yy OIOT€OIeH031 € HE BHUMAJAKOBUM, W
HaWOIBIIT BUPA3HO BiH BUSBISETHCSA y POCIIHH.

OCKUIbKM  TpU  BHUBYEHHI  MPUPOJIHUX
yIPyIyBaHb  Ba)XKO  BHU3HAYUTH iX  PIBEHb
CTaOlJILHOCTI, PIBHOBAaru M CTIMKOCTI JOIIIBHO
BECTHU MOBY HE IPO 3arajibHy piBHOBAry y Mpupo/ii, a Mpo BEJIHUKY KITbKICTh PIBHOBAT
KUBHUX OpraHizmiB. UuM BUIlEC BUJIOBE
PI3HOMAHITTS, TUM MEHII PYHHIBHUMHU 1 . AymMKa yuenoro:
BiIYTHAMH BHJAIOTHCS HECTIPHSTINBI TiTpKM-HO MM IOYMHAEMO 3aCTOCOBYBATH

.. v MOHOKYIIBTYpY, TO ii Bke Tpebda MOCTIHHO
30BHIIIH1 BINIMBM Ha CKOCHUCTCMY. MiKUBIIOBATH ILO6pI/IBaMI/I, 3aXUIIATH

MOJOAOMY JIIC1 YTBOPIOETHCA HALIUIIOK  orpyroximikaramd ... , iHaKIe BOHA iCHyBaTH He
O0ioMacH, sfKa HAaKONMYYETbCA y BUINIAAl  wMmoxe. Bowa Hecriiika, 60  «voHO» (M.

IEePEBUHM, 3 SBISIIOTHCS HOBI €Kojoriuni  BopoHuos, pociiicekuii Giosor).
HIII, AKi 3aliMaloTh TreTepoTpodu Tak 1

aBTOTpOH. Y CTIHKOMY, 3p1JIOMY JIiC1 3’ SABJISIOTHCS HOBI Xap4yoBl JIAHIIOTH,ITOYATKOM
AKUX € JeTput 1 gerputodaru. Po3BuBaeTbcs CKiIaJHa XapyoBa Mepexa, sKa
3a0e3mneuye CIOKUBAHHS YCI€ MPOAYKIli. TakuM YMHOM, YUM OUIBII PI3HOMAaHITHUN
BUJIOBHM CKJIaJlT €KOCUCTEMH, TUM O1JIbIIIa KUTBKICTh 3B’ SI3KIB MIDK OKPEMHUMHM BHJIAMH,
TUM CKJIQJIHIIIA CTPYKTypa YTPYIMOBAaHHS 1 TUM CTiHKilIa ycsi cucteMa B 1iiomy. Came
PI3HOMaHITHICTh BUIIB 1 TOMYJISIIIH 3a0€31euye CTINKICTh YTPYIOBaHHS, aJIKE 3aBK U
3HAMAYTBCSA TOMYJNSIil, SIKIi 3MOXYTh BFJKHTH TPH 3HAYHUX KOJUBAHHAX YMOB
cepelloBUIIla ICHYBaHHS (HEAOCTaTHS KUIBKICTh TeIjla, BOJIOTH, i1kl Tomio). Lli
YIPYNOBaHHS C(HOPMYBAIUCH B TAKUX KIIMAaTUYHUX 30HAX J€ OUIBIIICTh €KOJOTTYHUX
¢dakropiB Oyna 1 € B onTumyMi. Hanmpukian, e TpomiyHHMM JiC, A0 CKJIaay SIKOTO
BXOJSITh JICCSATKU THUCSY BHUJIB, Talra Ta IIUPOKOJUCTSHI JICH — TUCAYl BHUIIB. |
HaBMaku, O1HI Ha BUAOBHUM CKJIaJ yrpynoBaHHS C(OPMYBAJIUCh B €KCTpPEMalIbHUX
KJIIIMaTUYHUX yMOBax (TyHApa, myctens). JIro01 HenepenbauyBaHi (HakToOpu TOBKILISA
MO>KYTb IPU3BECTH A0 3aru0esii TUX YM 1HIIKUX BUIB Ta pyHHYBaHHS BC1€T €KOCUCTEMH.

KinbkicHe CHIBBIIHOIIEHHS BUIIB y (DITOIEHO31 MOXKHA XapaKTepU3yBaTH
mudppamu Ta crmoBecHumH Oamamu. [lpm  1bOMYy TakoXX OIHIOIOTH YHUCJIO
MPENCTaBHUKIB BUAY, OioMacy, ruiomry Torio. CHiBBIIHOIICHHS MIX YHCEIbHICTIO
pi3HHX BHIIB Yy (iToreHo31 (GopmMyBasoch y Mpolieci MPUCTOCYBAHHS POCIUH 0
CYMICHOTO JKUTTS Ta JIO0 YMOB MICLHE3POCTaHHS W 3aJ€KUTh BIJ TEHOTUIYy 1
KOHKYPEHTHO1 CIIPOMOYXHOCTI BUJTY.



OO0k BUAIB IPOBOJATH Pi3HUMHU MeTogamu. OKOMipHHI MeTo. nependayae
BUKOPHUCTAHHS CHEIIaTbHUX IIKAJI JUTs OIIHKY YUCICHHOCTI BU/IIB.

YucnoBuil MeTon mpsaMoro mipaxyHky. KibKICTh pOCIHH MipaxoBYIOTh Ha
0OMKOBUX AUTAHKAX. JUISHKA MOXKYTh OyTH moCTiiiHMMH ab0o TuM4yacoBuMu. Ha Hux
TAaKO’)X BHUMIPIOIOTb BHUCOTY cTe0en, aiameTp cToBOypa y JEpeBHUX POCIIHH,
BCTAHOBJIIOIOTH CTYIIHb TATY>KEHHsI CTe0e1, MPOBOJATH KUTbKICHUHM aHalli3 TUCTKOBOTO
armapary pocCiuH TOMIO.

Bbioreorieno3u Hikou HE OyBaIOTh IILJIKOM OAHOP1IHUMU. HaBmaku, BOHU MaloTh
CBOIO TEBHY MPOCTOPOBY CTPYKTYpY, SIKa € «OOIUYUYAM» JAHOTO O10TeoIeHO3Y.
[IpocTopoBa cTpyKTypa BKJIIOYa€ B ceO€ SPYCHICTh BEPTUKAJIbHY Ta TOPU30HTAJIBHY.
EdexTuBHICT BUKOPUCTaHHS COHSYHOTO CBITJA  30UIBLIYETHCSA, KOMU BOHO
BJIOBITIOETHCS HA PI3HUX BUCOTAX, MOYMHAIOUH 3 TIOBEPXHI 3eMJI1 1 10 KIJTLKOX JICCSITKIB
MeTpiB. ['pynu pociauH npuOIN3HO OHAKOBOI BUCOTH HA3UBAIOTh SAPYCAMHU.

Apycuicms — po3noodin 6udie pociut, meapuH i Mikpoop2arizmié 8 6i02eoyeHo3i
3aexHCumsv 8i0 YMO8 ix MicYe3poCmaHHsL.

B nmicoBux (iToreHo3ax pO3pI3HAIOTh SPYCH JEPEBOCTOO, MIJJICKY,
TpaB’sTHUCTO-KYLIIOBOTO Ta MOXOBOIO MNOKpHBY. KUNbKICTH SIpYCIB 3al€XKHUTh BiJ
0araTtboX MPUYMH 1 B MEPIILY YEPTy BiJl €KOJIOTIYHUX YMOB CepeloBHIA. SIPYCHICTD
BUHUKJIA B TIPOLIEC] MPUPOIHOTO BiJIOOPY Ta MPUCTOCOBAHOCTI POCIHUH JI0 CYMICHOTO
KUTTS Y BITOIIEHO31

CTymiHb  pPO3BUTKY SPYCHOI CTPYKTYpU BEJIMKOO MIPOK  BH3HAYae€
NPOAYKTUBHICTh OioreorieHo3iB. HalOinplly MepBUHHY MNPOAYKIIIO MarOTh JICOBI
010reoLeHO03H, IPUYOMY IPOCTEXKYETHCS 3arajbHa 3aKOHOMIPHICTh: UMM CKJIaJHIIIA
ApycHa CTPYKTypa, TUM OUIbIlIa NPOAYKTUBHICTH OioreoueHno3y. Hampuknan, y
BOJIOTMX TPOMIYHMX JIICaX BUIUISIOTH 10 JEB’SITH SIPYCIB, Y LIMPOKOJIUCTSIHUX — B
CEpEeIHbOMY YOTHPH, Y XBOMHUX — TPH, CaBaHax M CTemax 3a3BHUYail JBa SIpycH, a
TYyHApP1 U MyCTENSX — OJIMH. Yy 3maete Bu, mo

Y J1ict jopocii BUCOKOPOCHi AepeBa GOPMYIOTh  Haii6iiblia NIPOLYKTHBHICTD y
BEpXHiil sipyc. [dpyruii sipyc CKiIagaeThCcs 13 MOJIOAMX  TPONIYHHX Jicax, a HalMeHIa
0COOMH BEPXHBOIO SPYCY i JOPOCIHMX JEpeB iHIIMX, — B MYCTENAX i TYHIpax.
MEHIINX 32 PO3MIPOM BHJIIB, SIKI 3a3BUYAN HE

JIOCSITAlOTh BUCOTH BEPXHBOTO sSpycy. TpeTiit spyc — KyIi, 4eTBepTuil — TpaBu. Ha
MOBEPXHI IPYHTY MOXH MOXYTh (hOpPMYBaTH

HikaBo 3HaTH II1¢ OJTUH sApYC.
Oxpemi BiIH y QITOLECHO3] IIEpEBAXKAIOTH SIpYCHICTh YIPYIOBAaHHS € BaKINBHM
abo  MOMIHYIOTb  Had  IHIMMH.  egonoriqHMM (PAKTOPOM, a/pke caMe BOHA

OMIHAHTHI- BUIH, Kl 3yCTPIUArOTHCA . . .
I[ e . Il. > yerp . y BHU3Ha4Ya€ KUIBKICTh CBITJIa, sIKa HpOXOI[I/ITB
BEJIMKIN KUTBKOCTI, ITAHYIOTh HaJI 1HITAMU

1 TIPOYKYIOTh OibIIly YacTHHY Oiomacu KplSP KEOHy ACPCB. Hanpgman, y cha)f
(1)iTOH€H03y 1 Hioro ;{pyciB_ Boru MOXYTh HOM]pHOl 30HU OCBITIICHICTH HOBerHl
OyTH HeYMCIEHHUMH, alle epeBaXkaTu 3a [PYHTY MOXKE€ CTaHOBUTH Bchboro 2%

00'eMoM, 0iOMacor0 i BHCTYIaTH B PONi  OCBITJICHOCTI BIIKPHUTOT JAUISHKH JIiCY, TOMY B
OyniBenbHUKIB  YrpymoBaHHA — TOOTO  pici i pocTyTh TiHPOBHTpHBAT BHIH. OKpiM
enudikaropamu. . .

HUX 3YCTpPIUalOThCs KOMILJIEMEHTApHI BUIH -

JOJIaTKOBI, K1 HE KOHKYPYIOTh 3 OCHOBHUMM, 1 MOXKYTh 3aiiMaTH BUIbHI €KOJIOTTYH1



Himn. Hanpukian, KoMIJIEeMEHTapHUMU € BUAM MOXIB 1 JIUIIAWHUKIB, AKI POCTYTh Ha
NEeHbKaxX, BajyHax, Kl HEMPUAATHI AJIA 3pOCTaHHS TpaB. TakuM YHMHOM, CTaOlIbHI
VIPYNOBaHHS — 1€ «HACHYCHa» KOMOIHAIlis BUIIB, SIKI 3HAXOMSIThCS B CTaHI
€KOJIOT1YHOT PIBHOBArHU SIK OJIMH 3 OHUM, TaK 13 CEPEIOBUILEM ICHYBaHHS.

3HUIIIEHHS JIICOBUX €KOCHCTEM MPHU3BOAUTH JO 301THEHHS TeHODOHTY
6iocepu. [Ipore HaBITH UacTKOBE BUPYOyBaHHS JIEPEB 3MIHIOE CEPEIOBUINCICHYBAHHS
TUX POCJHH, AKl 3aJUIIAIOTHCSA, aJ)Ke PYHHYIOThCS iX MPUPOJHI YMOBH ICHYBaHHS, a
BIJIMTOBIJTHO 1 BECh MPOIEC KUTTeAIsUTIbHOCTI. CytinpHe BUPYOyBaHHS JIICy 3HAYHO
3MIHIOE YMOBH JIICOBOTO CEPEIOBHINA. Y MOJIOAWX JICOBUX POCIWH, TIHBOJIIOOHUX
POCIIMH 1 POCTUH KYIIOBOTO SIPYCY CHOCTEPIraeThes pyHHYBaHHS XJIOpO(]1TY, JIUCTKU
MaloTh OMifie 3a0apBiEHHS, MPUTHIYYETHCS PICT, BIAMHPAIOTH YACTUHH HAJ3E€MHHX
opraHiB. Ha BupyOKax CTBOPIOIOTHCS YMOBHU JIJISl TOCEJICHHS CBITIONIOOHUX BHUJIIB
POCIIHMH, CTIMKHX 10 TEeMIIEpaTypyd, 3HAYHOTO OCBITJCHHS Ta HECTadi BOJIOTH.
3MIHIOETHCA 1 CKJIAJT TRAPUHHOTO HACEIICHHS JIICY.

[IupoxomMaciiTabHe BUPYOyBaHHS JIICY, MPU3BOJUTH JO HACTUIBKU 3HAYHUX
NOpyIIeHb Yy OIOTUYHUX 3B’sA3Kax, [0 HACTYIHE JICOBITHOBICHHS 3HA4YHO
YCKJIQJHIOETHCS 200 CTa€ il 30BCIM HEMOXKIIMBUM. 30KpeMa, ICHYBaHHS JATIIB HIHIINX
BH/IIB TBAPUH, SIK1 ’KUBYTh Ha CTAPUX 1 MEPTBUX POCIHMHAX, 3HAXOASATHCS M1 3arPO30I0
3HMILEHHS Maixke B ycid €Bpomi. Hapa3i Oulbllly 4acTHHY JIICIB MEPETBOPEHO Ha
MOHOKYJIBTYpPHI MacuBH. MOHOKYJABTYpHI JIICH NOy)K€ YYTIHBI JI0 PI3HOTO POAY
3aXBOpIOBaHb. EmizeMii 1 HamlecTs MIKIJHUKIB CTajdd 3BUYAMHUM SIBUILEM Ha
manTaiisx xpoHux nepes CIIA Ta [{entpanbHoi €Bponu.

IlixaBo npo BaskInBe

JlicoBa moiyiTHKa - 1€ KOMIUIEKC 3aXOfiB, CHPSIMOBAHMX Ha 3a0e3MeYeHHS OXOpOHH,
BIATBOPEHHS 1 €PEKTUBHOTO, 30a7TaHCOBAHOTO BUKOPHUCTAHHS BCIX PECYPCIB, KOPUCHUXBIIACTUBOCTEH
Ta IHIIUX IIHHOCTEeH JiciB, HEOOXiMHUX IUBLTI3alli ChOrOAHI Ta B MaiOyTHboMy. HeoOximHoro
YMOBOIO 1i yCHIIIHOI peaii3alii € HasBHICTb CUCTEMHU YIPABIIHHS JIiCaMH 1 JIICOBUM CEKTOPOM
€KOHOMIKM Ha MDKHApOAHOMY 1 HalllOHaJbHOMY piBHAX. Llimi MiKHapomHOi J1ICOBOi TMOJIITHKH
100aJBHI, TS IX TOCSTHEHHS TIOTPiOH1 y3TO/KeHi 3ycHilIs Oararbox fepkaB. Lisi 1icoBoi Mo THKH
HAI[IOHAJIBHOTO PiBHS OUIBII TpajuliiiHi 1 mparMaruyHi. B HalOLIbII 3araabHOMY BUIVISAI BOHU
3BOMATHCS 71O 3a0e3MedeHHs1 0araToIiIbOBOTO, HETIEPEPBHOTO 1 HEBUCHAXIIMBOTO BUKOPHCTAHHS
pecypciB Ta KOPUCHHUX BiacTHBOCTel iiciB. KoxkHa nepxkaBa, CIMparouuch Ha aHaji3 BIACHOTO
PECYpCHOTO MOTEHIIIANY 1 peallbHOTO CTaHY CIPaB B €KOHOMIIII Ta TOJIITUIIl, MA€ KOHKPETH3YBATH 11
JCOBOi MOJIITUKU Ta CTBOPUTHU IOPHJIMYHI, EKOHOMIYHI 1 OpraHi3aliiiHi yMOBUIS IX JOCSTHEHHS.
OCHOBHI 1HCTPYMEHTH JIICOBOI MOJITHUKM HAI[IOHAJbHOTO pIBHS: 3aKOHOJABCTBO, IUIAHYBaHHS Ta
opraHizauiifHa CTpPYKTypa, 110 3a0e3redye JOCATHEHHsS I[UIeH 1 3aXMCT HalliOHAJBHUX 1HTEpECiB.
Kiacuuni 11111 HarfioHaIBHOT JTICOBOT MOITHKK TPSIMO BHUIUIMBAIOTH 13 3HAYEHHS JIICY IS JKUTTS
Jiep>KaBU 1 CycniibcTBAa. BOHM MOAIISAIOTHCS Ha €KOJIOTIUHI, PeCypCHO-€KOHOMIYHI 1 comianbHi. B
YMOBaxX KOMAaHJHO-a/JIMIHICTPaTUBHOI E€KOHOMIKM OCHOBHI IIIi 1 MPUHUUIMN JICOBOI TOJIITUKU
dbopmyBanucs MEHTPaTi30BaHO, BUXOASYU 3 MOTped, MoximBocTe Ta iHTepeciB CPCP 3aranom.
PerioHanbHi 0COOMUBOCTI BpaXOBYBAJIUCH, ajle HeAOCTaTHRO. OKpeMi MOJI0KEHHS JTICOBOI MOJIITHKH
OyiM mpUBeEH] B pI3HUX 3aKOHAX 1 BIZIOMYMX HOpMaTuBax. Takui MmiJxiJl ycrnaJakoBaHuil 1 YKpaiHolo.
Jliroue J1icOBE 3aKOHOMABCTBO KpaiHM 3/1€011b1Ioro copMoBaHe Ha OCHOBI paJsiHCHKOro mpasa. B
O1IbLIOCTI KpaiH €BpoIHy, 30Kpema 1 MOCTCOLIaICTUYHUX, IPUHHATO (OPMYIIOBATH JIICOBY HOJITHKY
y BiAKpUTOMY BHIIAmi. [i mimi Ta mumsxu peamizaiii po3poOIAIOTBCS HA OCHOBI JOCSATHYTOIO
KOHCEHCYCY MIX yciMa 3al[ikaBJIeHUMH CTOPOHAMH - PI3HOTO MPO(UII0 JIep>KaBHUMHU YCTaHOBAMU,
MIPUBATHUMU 1 HEJleP>KaBHUMHU



opranizauismu. lLleii mpomec mae OyTH BiAKpUTUM 1 mpo3opuM. IliArOTOBIEHUH JOKyMEHT
YXBAJTIOETHCS TIAPJIIAMEHTOM 1 € OPIEHTUPOM IPHU PO3POOIN BCIX 1HIIMX 3aKOHIB 1 TOJIOXKEHb, IO
PErymoroTh JTicoBi BigHOCHMHM. Takuil MmigXiJ TPaHUYHO NEMOKPATUYHUN 1 JJO3BOJISE YHUKHYTH
CUTYyallii, TpH SKI{ BiIOMYi, peTiOHATbHI YA MPUBATHI IHTEPECH MAIOTh MPIOPUTET HAJ IHTEPECaAMH
CyCHUIbHUMH 1 JepkaBHUMH. Ha erami ¢opmMyBaHHS JIiCOBOTO 3aKOHOAABCTBA YKpAiHHM KOPHUCHO
BHKOPHUCTATH JIOCB1JI pO3POOKH HAIIOHAJIBHOI JIICOBOT IMOTITHKH €BPOTICHCHKHUX JIEPIKaB.

Mema: 3’s1CyBaTy BUJIOBY Ta MIPOCTOPOBY CTPYKTYPU THUIIOBOTO
HIMPOKOJIMCTSHOTO JIICY, iX 3HAYEHHS Y CTIMKOCTI YTPYITyBaHHS.
Oobnaonanna’ cxeMa TUIIOBOTO JIUCTSHOTO JIICY.

O06’€eKT N0CJIIKEHHSI: TTUPOKOIUCTIHUH JTiC.

Xix poooru
1. Buznauenmns spycrnocmi nicy y 1a00pamopHux ymoeax

1.1. 3 MOAAHOTO HUXKYE MEPENTIKy POCIMHHUX OpraHi3MiB BUOEPITh TaKi,
110 OyIyTh YTBOPIOBATH I’ SITh sipyciB: KiieH roctponuctuid, 1y0 yepemaTuii, iuma
IpiOHOMMCTA, TEPEH, KU3WUJI, TAllOPOTI, TUIIAaHHUKU, MOXH, TPaBU, Oy3WHA, KaJIUHa,
JIIWHA, DI, TAPICT AepeB, MIUMIINHA, KPYIIMHA, OpYyCHULS, KUCIUILIS, KaauHa
3BUYaiiHa, HU3LKOPOCII TPaBH.

1 spyc — sipyc Bucokux aepes 6-20 wm;

2 spyc — MEHIII BUCOKI JiepeBa J10 6 M;

3 sApyc — Ky 10 2-5 M BUCOTH;

4 sipyc — TpaB’sHUCTI pociunau 1-8 nm;

S sipyc — HAATPYHTOB1 POCIUHU (MOXH) 710 3 CM BHUCOTOIO.

1.2. 3 MOJIaHOTO HIDKYE MEPeiKy TBAPUHHUX OPTaHi3MiB BUOEPITh TaKl, 110
HACEJSIOTh PO3MISAHYTI spycu. MyxXu, >KyKH, CJaBKa, KPONUBHUIL, CHUHUIIS-
MOCKOBKA, TaBYKH, YOPHUM NpO3M, 350JMK, Tajka, COpokKa, Komapi, Mypaxu,
METEJIUKHU, OCH, MUIIIA MOJiBKa, 3eMJIEPUNKH, JTICOB1 MHUIII, KOCYJIs, COMKa, JATel,
MOB3MK, JUYUHKU TYCEHI I’siiyHa QyOOBOro, Oijika, MEPTBI OpPraHi3Mu, JOIIOBI
YepBU, JTUYUHKUA MYX, >KYKA-MOTUIBHUKH, YXYKH-THOMOBHUKH, MOKpPHII, KIIIIIi,
HEMaToAu, OOPCYKH, JIMCHII. 3BEPHYTH yBary Ha HasiBHICTh IPEICTABHUKIB IaPCTBA
rpu0iB Ta iX pOJib.

OnuiiTh HasiBHI 3B’ A3KH MK yciMa Mpe/ICTABHUKAMU JaHOTO YTPYITyBaHHS.

1.3. [ToOynyiiTe MOXKITUBI JIAHLIIOTY >KUBJICHHSI.

1.4. TlosicHITb, SIK BUJIOBA PI3HOMAaHITHICTh BIUIMBA€ Ha CTIMKICTh yrPpyIyBaHHS.

1.5. Cknanith cxeMy (PyHKIII J1COBOi €KOCUCTEMHU, BUKOPUCTOBYIOUM iX
NepeliK: €CTeTUYHA, BIATBOPIOBAJIbHA, EHEPreTUYHA, PeKpealiiiHa, BOA0OXOPOHHaA,
CepeIOBUIIE ICHYBaHHS.

II. BUB4UEHHS CTPYKTYpPH JIUCTSHOTO JIiCY

2.1. BuzHaueHHs SIpyCHOCTI JIiCcy
Cxema onucy pociut Ha npooOHill N10WaAoyi 8 Jici



JloninsHO B3aTH Maiinanuuk miomero 400-600 m? (20 x 30 M), y cepenuHi SKoro
3aknactu npoOHy ausHKy (10 x 10 M) Ui migpaxyHKy KUTBKOCTI MiIpOCTy W
YarapHMKiB Ta 3 — 5 npoOHMX AUIMHOK 1o 1 M? [y OLiHKM TpaB’sHOTO i KyIIOBOTO
HIOKPUBY.

CriouaTky 3A11CHIOIOTH OIUC SIPYCIB, SIKI MOYKHA ITO3HAYaTH TaK:

2.1.1. JIEPEBOCTaH;
2.1.11. yarapHUKOBUH SIPYC;
2.1.111. TpaB’IHO-KYIIIOBU SIPYC;
2.1.1V. Apyc MOXIB 1 HaATPYHTOBHUX

aumaHukiB. Onuc  sIpyciB  MPOBOAUTHCS B
TaKOMY TOPSJIKY:
a) BU3HAYAETHCS, CKUIBKU SpyciB y Jici. CKIaaeThCs Meperik TOMIHYIOUHX BHIIB
Y KO)KHOMY SIpYCi JOCIIIKYBaHOTO POCIIMHHOTO yTPYITOBAaHHS.
0) cKJIalaeThCs cxeMa SIpyciB (13 TOTPUMaHHIM MaciiTady).
Onuc BUIOBOTO CKIIATy POCIWH MOYMHAIOTH 3 OyAb-SKOTO KyTa JOCIIIKYBaHOI
ninsiHku. Crovarky MepenucyloTh POCIWHU, KI NepeOyBalOTh y IOJ1 30pYy.
[ToTiM MOMOBHIOKTH CNHCOK THUMHU BHAAMH, SIKI CTalOTh IMOMITHUMH IMpHU
YBOXHIIIOMY aHali31 TpaBoCcTor0. Jlaii JUISTHKY 0OXOASATh IO IEPUMETPY, OTIM
M0 JllaroHaJIl, 3yNMUHSAIOUYUCH Yac BijJ 4acy ¥ BiJ3Ha4yarouu, SiKi BUJAM POCIUHU
3yCTPIYalOThCHI.
2.2. Cxnanite (opmyiny AepeBOCTaHy IS KOXKHOI JOCHIJIKYyBaHOI
ninsiHkd. Gopmyria iepeBoCTany — 1€ BIIHOCHA KUIBKICTh JEPEB PI3HUX IMOPII.
bykBamuno3znauarots nopoau (Buau) nepeB. Hanpukian A — simna, C — cocHa,
b — 6epesa, Oc — ocuka, JI — 1y6 1 T.1., @ IHIEKCAMU — BITHOCHY YHCENIBHICTD X
Ha OJIMHMII TIJIOIII, SKIIO 3arajlbHe YMCJIO CTOBOYPIB Ha I TUIOIII MPUMHSATE
3a
10. Hanpuknax, dopmyna S5, B3, Oc2 Oyne mno3Hayatd, 1o B JaHOMY
ditoneHo31 nepeBaxae sumHa (6nm3bko 50%), a Oepe3a il OcHKa CTAHOBISATH
30% i1 20% nepes. Skio B IepeBOCTaHI YITKO BUPAXKEH1 SPYCH, HaIPUKIIA,
sJIMHA — B TEPIIOMY, a OCHKa il Oepe3a B — apyromy, dhopmyna Moxe OyTu
ckinazaeHa tak: 1 ap. A10; I sap. B70c¢3.
2.3. OnumiTe  ApycHICTH  THUIIOBOTO  JUCTsSHOro uicy. Ilpu
BCTAHOBJICHH1 BEJIMKOI KIJTBKOCTI SIPYyCiB 1 JMEKUIBKOX JOMIHAHTHUX BHJIB Y
KO)KHOMY 3 HHUX, Ha3BH 3pYyYHIIIE 3aMHUCyBaTH TakK: <JIMMa+may0—JinuHa—
Oyruia» (MOMIHAHTH OJHOTO SIPYCY 3’ €AHYIOTHCS 3HAKOM «+», MDK spycaMu
CTaBUTHCA 3HAK «—»).
2.4, Busznaurte cTymiHb TOHOBJICHHS ITUPOKOJIUCTSHOTO JIICY, Y SKOMY
MOTICPEIHLO BUBYAIHM SIPYCHICTh. BHW3HAUYCHHS TIOHOBJCHHS 3IIHCHIOETHCS
TakuM 4yuHOM. Ha mociimpkyBaHii ol poOsisiTh TpoOHI Maiiganuuku 1x1 i
10x10 m, e miApaxoBYIOTh CXOAU OKPEMHX JAEPEBHUX MOPI.
2.5. 3po06iTh BUCHOBKM IIIOJI0 MOHOBJEHHS JOCIIIXYBAHOI IIJISTHKU
JICY 3a CXEMOIO:
- TepeBaXkarodi MOpOoAH HiAPOCTY;
- XapakTep MOHOBJEHHS (HaciHHE a00 BEreTaTuBHE) JJIsl PI3HUX TOPIT;
- TPOTHO3 PO3BUTKY (PITOIICHO3Y.



2.6. OOGuHCTITh JIICUCTICTh 00JIaCT1, paiiony, B ikoMmy Bu npoxxuBaere.
JlicucTiCTh OOUUCIITH 32 ICHYFOUMMHU JaHUMHU IIOJI0 JICUCTOCTI TEPUTOPIi Ta 13
3aCTOCYBAHHSM (POPMYJIIU:



JI =1/ mnoma (3ar.);
ne JI — micucTicTh; 1 — IUIOIA, 3alHATA JIICAMH,
TIo1Ia (3ar.) — 3arajibHa IUIola JaHO1 TEPUTOPIi.
2.6. BuBuenHns nmpupoaHoi nTiCHOCTI (hparMenTairii) Jicy.
Bu3HagaeThCs CyKyITHORO TJIOMIEIO CTEKOK 1 CTeKUHOK Y Jici. SIKIo mpuiiHATH,
IO CEepedHsl IMHUPHUHA CTEKKH a00 CTEKUHKU JOPIBHIOE | M, TO CTYHiHb BIUIUBY
BU3HAYAETHCS SIK CYKYITHA JIOBKHHA CTEIKOK Y TOCITIIKYBaHOMY JIiCOBOMY MacuBi. J{7st
OLIIHIOBaHHS HABAHTAXXCHHSI MPUIHATO BUKOPUCTOBYBATH KOC(IIIIEHT peKpeartii:
Kpex. = Laop. / Saicy x 100%.

3a3Buyail y Jicax HaBKOJIO BEJIMKUX MICT KOeQIIIEHT pekpeallii CTAaHOBUTH 15-
30%, 110 03Haua€ CyTTEBUN HETaTUBHUI BIUIMB HA eKocucTeMy Jicy. Hacammepen — e
VIIUTBHEHHS TPYHTY, SIKE MPU3BOAUTH N0 3MiH i CTEKKaMU TEMIEpaTypHOrO,
BOJIHOTO, TIOBITPSIHOTO PEXHUMY, 3MIH YMOB OCBITJIIEHOCTI. TOOTO YMOBH ICHYBaHHS y
JIICOBOMY YTPYMOBaHHI CTAIOTh YK€ «HEJIICOBUMMY, a OTKE YaCTHUHA BUJIIB TBApPHUH 1
POCJIMH 3HUKAE. Y JICl MONIUPIOIOTHCA BUAM POCIUH-OYp AHIB, SIK1 OUIBII CTIHKI JI0
BUTONTYBaHHS. Bij 3MiHEHMX yMOB HaWOlIbIlle MOTEPHAIOTh XBOMHI JepeBa, BOHU
CTaIOTh OUTBII YPA3IMBUMHU JO IIKITHUKIB 1 TPUOKIB.

BucHoBkH. 3p00iTh BUCHOBKH 1010 CTPYKTYPH THUIIOBOTO IIMPOKOIHUCTIHOTO
Jicy Ta #oro BHJOBOI pI3HOMaHITHOCTI. OOrpyHTyHTE€ 3Ha4eHHS BHUAOBOI
PI3HOMaHITHOCTI Ta SIPYCHOCTI ISl CTIMKOCTI JIICOBOI €KOCHCTEMH.

3anuTaHHA

6.1. Ha yomy rpyHTYy€ThCS 3HAYCHHS BHUJIOBOI  PI3HOMAHITHOCTI

€KOCHUCTEMH JIiCy?
6.2. lllo o3Hauae BupyOyBaHHSI JIICY JJIsl KOXKHOI OKPEMOI1 POCIMHU TajiCOBOi
€KOCHUCTEMH B IIJIOMY?
6.3.YuM 3arpoxye BUpyOyBaHHS JIICY JJIs1 JTFOMUHUA?
6.4. HaBeniTh NmpuKIagu 3MiH KUTTS Yy 3MIIIAHOMY JIICl 32 YMOBH, IO TaM
BIJIOYJIOCS:
a) BUpyOyBaHHS KYyIIiB;

0) y pe3ynbTari XiMidHOT OOpOOKHM 3aTrMHYIIM POCIUHOIIHI KOMaxH.

6.5. SIki pakTopu cepenoBuIla BILTUBAIOTH Ha (DOPMYBaHHS KPOHU JIEPEB Y JIiCi?
6.6. HaBeniTh mpukitagim aHTPONOTeHHUX (PAKTOPIB, AKi CYTTEBO BILTMBAIOTH HA
BUJIOBHM CKJIA]] JIICOBOTO 010T€0IIeH03Y?

6.7. Ski exonoriydi pakTopu MOXKYTb OyTH OOMEKYIOUMMHU JJI1 PO3BUTKY: a)
NTAILICHST JIICOBUX MTaxXiB; 0) JIIKAPChKUX POCUH?

6.8. B mpotieci MacoBOro 3HUIIEHHS XMKUX NTaxXiB, Y JICl 3MEHIIYETHCS KITbKICTh
KYpINOK 1 TETePYyKiB; MPH 3HUILIEHH1 BOBKIB — 3MEHIIYETHCS KIJIBKICTh OJIEHIB UM
1€ MOYKHA MTOSICHUTH?
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Tema: ONMMC BUAOBOro cKknany
MmicueBux ciToueHo3iB

Pocnunne yrpynoBanHs (a00 (iTOIEHO3)
— 1€ CYKYIHICTh POCIWH TIEBHOI TiISHKH, SKi
nepeOyBaroTh y CKJIAJHUX B3a€EMOBITHOCHHAX K
MDXK CO00¥0, TaK 1 3 HABKOJIMIITHIM CEPEIOBUIIICM.
Pociunui  yrpymoBaHHS €
PE3yJAbTaTOM TPUBAJIOTO ICTOPUYHOTO PO3BUTKY, B HUX TOOMPAETHCS MEBHUNKOMILIEKC
BUJIIB, KM chOpMYyBaBCs BHACHIJIOK HPUPOIHOTO A000PY 3a MEBHHUX
KIIMAaTHIHUX  yMOB  CEPENOBUIR, IPH R —
MOCTIHHIN B3a€MOJI POCIMH Ta IHIUX  pisyi puj pociMH BUALIAIOTS Y IPYHT PisHi
KUBUX 1CTOT. IIpMKiIIamoM pOCIMHHMX 3a  cki1agoM  XiMidHI  pedOBHMHH,  fKi

YIpynoBaHb MOXXYTh OyTH CTEIU, 00J0Ta,  BIAPI3HSAIOTHCA 33 CTYNEHEM I BUOIPKOBICTIO
JICH TOTIIO. ¢iToToxcuuHOI Aii Ha 1HIII POCIHHU.

VYrpynoBaHHsi ~ XapaKTE€pU3YETHCS

crietudpiyHUM ckiagoM (propu (CyKymHOCTI BUIIB POCIHUH, IO CKJIAJIACS ICTOPUYHO,
Kl POCTYTh Ha IMEBHINH TEPUTOPIi), KUIBKICTIO OCOOMH KOKHOTO BHUY, PO3MOILIOM
BUJIIB y TIPOCTOPI (ApycHICTIO). OKpiM TOTO crielu(PIYHUMH € YMOBHU ICHYBaHHS, IPYHT,
penbed MICHEBOCTI Ta B3a€EMO3B’SI3KM OpraHi3MmiB. Pi3HI pOCHMHHI YrpynoBaHHS
3a3BUYAll CYTTEBO BIAPI3HAIOTHCS OAHE BiJ OMXHOTO: COCHOBHH JIIC 3 BEPECOBUM
MMOKPUBOM, COCHOBHI JIiC 3 O1JTMM HA3eMHHUM JIMIIAWHUKOBUM MOKPHUBOM, SUTMHOBUMN
JIiC 3 YOPHUIICIO, CTETI 3 KOBUJIOKO 1 cTen 3 pizHoTpaB’aM.Ckiian (uopu yrpynoBaHHS
BU3HAYAETHCSA EKOJIOTIYHUMU TMOTpeOdamMu POCIIHH.

IIpote ne He O3HAa4Yae,
e Baxauso!
A0 TpaB’stHUCTI POCIMHU MiJBULIYIOTh BCMOKTYBAJIbHY CHILY m
H  kopeneBux cucrem gepesuux pociun 1,5-2,0 pasw, OBXOJATH
ux 3HW)KYIOTh IHTEHCHUBHICTh TpaHcmipalii camkaniiB ( y BU
OJIHAKOBO1 neskux sunajakax noHan 50 %) Ipupict cagkaHLiB COCHU  JUEKOJIOTTYHOL
TPyTIN. l'[‘i)I BILIMBOM TpaB SHIKYETbCS Ha 20-30. % 1 gaBin 3a3BHYAi, y
. 40% mopimnmo s rowpanew, 10610 Tt 76 mposammuen | IOCHAYIOTSCH
Takmicax JIOIVISIL 32 IPYHTOM. pOCIIMHHI
pi3Hi Jepena,
dhopmu: Ky
3J1aKOBI1 1011,
ITUPOKOJTUCTI
u
TpaBU, MOXH, JUIAMHUKU Ta

1H. OCKUIbKH )KUTTEB] MOTPEOU BCIX BUJIIB POCIIMH BIAPI3HAIOTHCS (KOKHUN BUA3aMaE
CBOIO €KOJOTIYHY Hilly), BOHM IMepeOyBaloTh y NEBHUX CHIBBIAHOLIEHHSX, fAKI



3a0e3MevyIoTh IXHIO MPHUCTOCOBAHICTh J0 PI3HOMAHITHUX YMOB cepeaoBumia. Jlis
Oyab-sIKOTO (DITOLIEHO3Y MOTr0 BUJOBHI CKJIaJ Ta CTPYKTYpa € 0COOTMBUMH.

Koxken OiorieHO3 Mae 4YITKO BU3HAYCHUN BHJIOBUN CKJIaA. 3arajbHE
CIIBBITHOIIICHHS Ta KUTbKICTh BUJIIB POCIIMH 1 TBAPUH Y IEBHOMY 01011€HO31 € BITHOCHO
CTaJiuM, IIpoTe y O10IIeH03aX PI3HUX THUIIIB CYTTEBO BiApi3HAeThCA. HalOupm Oarari
3a BUJOBUM CKJIaJ0M O101I€HO3W BOJIOTHX TPOIIKIB, @ HAHO1THIIII
— O101IEHO3M apUJIHUX 1 XOJOJHUX PETiOHIB. 3arajbHa KUIBKICTh BHJIIB, IO CKJIaJa€



O10IIEHO3 XapakTepu3ye HOTO 8udoge bOacamcmeo. 3aralibHa KiNBKICTh BHIIB, IO
BXOIUTH JI0 CKIIaAy O10TI€HO3Y, IX PI3HOMAHITHICTh 3QJICKUTH BiJl MICIIE3HAXOKEHHS,
KIIMaTHYHUX Ta enaidyauX yMOB, a TaKOXX BiJ YMOB HOTO pPO3BUTKY. Buoosa
HacuyeHicmb O10IIEHO3y — 3arajibHa KUIBKICTh BHJIIB, IO MPHUIIaJIa€ HAa OJUHHMITIO
TI01M1. 3aJIe’KHO BiJl BUAOBOI HACHYEHOCTI PO3PI3HAIOTH O10IIEHO3U MPOCTI 1 CKIIAJIHI.

B3aeMozist pociinH HaJeKUTh 10 HAWBAXIIMBIMINX (DAKTOPIB, sIKI BU3HAYAIOThI
PEeryIIOITh BUIOBUM CKJIaJ, YUCEIbHICTh MOMYNAIINA, OyI0BY, MPOIYKTUBHICTH 1
O10JIOT1YHY CTIMKICTh JICOBUX (hITOIIEHO31B. BCTaHOBIEHHS CyTI 3B’SI3KIB MIXK
OKPEMUMH XUTTEBUMH (POpMaMH Ta BUJAMHU POCIHH JIO3BOJISIE€ TaKOXK BU3HAYUTH 1X
POJIb 1 MicIle B POCIIMHHOMY YTI'PYIIOBaHHI.

Bix Biky O0i0II€HO3IB 3aJIeKUTh TaKOX 1 B3a€MO3B’S3KM MDK OpraHi3MaMm# 1
HABKOJIMIIIHIM ~ CepeAOBUIIEM. BaxnmnBoio 03HAaKOIO OIOIIEHO3IB € KIJIbKICHE
CHIBBIAHOIIEHHS MK BHUIAMH, SKI BXOAATH JO WOTO CKiIamy. Bumm, siki KUTBKICHO
MEePEeBAXKAIOTh B O10IICHO31 HA3UBAIOTh OJOMiHaAHmMAaMU. 3a KIUIbKICTIO JOMIHAHTIB

0101I€HO3U MOXYTh OyTH MOHO- 1 ITOJIITOMIHAHTHUMH.
[Toka3HUK JAOMiIHYBaHHS BU3HA4alOTh

Yu mam’saraere Bu, mo

JIOIUHA  OpSIMO 1
OIIOCEePEIKOBAHO
BIUIUBAaE  HA PO3BUTOK (DITOIEHO3IB.

[IpsiMuii BIUMB — BUpPYOyBaHHS JIICIB,
OCYIIYBaHHs OOJIT, TOOTO CTBOPEHHS Ha
MICIIi IPUPOIHUX (PITOIEHO3IB MTYYHUX

HE i1 BCHOTO OIOIEHO3Yy, a IS OKPEMHX
CTPYKTYPHHUX YyTPYIOBaHb, IO BXOIATH JO
HBOTO, 300-, MiKp000-, (piTorieHo3. Kpimroro
30011€HO3 1 (DITOIIEHO3 YacTO PO3IUISIOTH 3a
CUCTEMAaTUYHHMH O3HAaKaMH (ITaxXu, KOMaXH,
3J1aKH, BEPECOBI1), €KOJIOr0- MOP(OIOTTHHUMHU

YIpynoBanb  — arpoucHosis. OCTaHHl  (gepepa, Kkymy, TpaBu), a00 3a PO3Mipamu

CTBOpeHO Ha BCJIIMYC3HIU IIJIOIIlI 3€MHO1 . K .

ey - (mikpodayna, mezodayHa, rpyHTH). Kpim
nowan 14 wipa JIOMIHAHTIB BUIUIAIOTE  CYOJIOMIHAHTH,

JIpYropsiHi 1 TpeThopsiaHi Buau. B 1

IIOHATTA HaMararoTbCi BKIIACTH

ra.OnocepenKkoBaHUN BIUIUB
— BHECEHHSI BIPYHT JOOpUB,
PEryloBaHHA BOJHOTOPEKHUMY TOLIO.

KUTBKICHI XapaKTepUCTUKH. Tak, 1y mTaxiB Oyina 3amporoHOBaHa Taka Tpajailis:
noMiHaHTU — 15% 1 Ouible Bij 3arajibHOi KUIBKOCTI OCOOWH, CyOJOMIHAHTH — O-
14,9%, npyropsani Bumu — 0,1-4,9%, tpetsopsani - < 0,1%. [ns pocnun momiGH1
rpajaarii CKJIaarThCsl HA OCHOBI YUCEIBHOCTI, PSCHOCTI, Olomacu. JloMiHaHTIB cepen
POCIIMH BUAUISIIOTH SIK JUJIl OKPEMUX SIPYCIB, TaK 1 Jis Ipyn sipyciB. [JoMiHyBaHHS —
MOHATTS BIAHOCHE, OCKUIBKU BUJI, SIKUM € JIOMIHAHTOM B OJTHOMY O101I€HO31 MOXE HE
OyTH HUM B 1HILIOMY.

Eougixamopu — BuaM, K1 BU3HAYAIOTh CTPYKTYpYy Ol0I€HO3y 1 creundivHi
YMOBH ICHYBaHHS B HbOMY (CTYMiHb 3aTIHEHHS, YMOBH POCTY, XapakTep MNpOIeciB
Kpyroo0iry). Haifuacrime emudikaropaMu BHUCTYMAalOTh POCIHHH BEPXHIX SPYCIB.
EnudikaTopu 3apxu 3 Unciia JOMIHAHTIB, ajI¢ HE 3aBKIH JOMIHAHTH € ¢ (pIKaTOPOM.

Acexmamopu — BUIW CYIYTHUKH, K1 3aBXKIU MPHUCYTHI B O10I€HO31, TIPOTE
HIKOJIM He OyBalOTh JIOMIHAHTHUMU.

VY cknani ¢ITONEeHO31B BUAUISIOTH TPYNU BUIIB, sIKI MAalOTh pI3HE 3HAYEHHS B
KUTTI POCIMHHOTO YIPYIOBaHHS, iX HA3UBaIOTh LIEHOTUIIAMU. POCIHChKI re000TaHIKu
I'. Bucoupbkuii Ta 1. Bucoubkuii BUOKpEMUIIN JIB1 TPYIIHA TaKUX




BU/iB:1) OCHOBHI, IMOCTIHHI BHIH, SKi BU3HAYAIOTh BJIACTHUBOCTI (iTOICHO3iB; 2)
TUMYAcOBl, HEMOCTIMHI BHUAM, SKI 3 SBIAIOTbCS Yy (DITOLIEHO31 TMEPIOTUYHO
(iHTpamieHTH).

Po3moain BUIB poCivH, TBAPUH 1 MIKPOOPraHi3MiB B O101I€HO31 3aJIeKUTHBII
YMOB 1X MICIS TMPOXXUBAHHS 1 CTAaHOBUTH TaK 3BaHY HPOCHOPOBY CMPYKMYPY
(sspycHicTh). [Ipocmoposa cmpykmypa — 11e¢ BEPTUKAJIBbHUN po3mojaul (PiToeHO3y B

Ha3eMHIM Ta TIJ3€MHI 4YacTHHAX Ha OKpeMi
e BaxauBo! . . .
Kinbkicts sipycip sanexurs pig TOPH3OHTH. Tomy po3pi3HAIOTh Ha3eMHY 1MiA3EMHY

ekonoriunux i enapiummx ymos, CTPYKTypH OiomeHO3y. (OpMyBaHHS HA3eMHOI

BHIOBOTO CKJIapy, Biky CTPYKTYpPH 3QJICKUTH BiJi BUMOTJIMBOCTI POCIHH JI0

yrpynosanus.  Hasite  mpu  cBiTia, Teruia, BOJOTH, BITpy Tomio. KoxkeH spyc

HESHAHOMY 61011eHO3Y XapaKTepPHU3YETHCS MEBHUMU
MOKpaAIIl

MOPQOJIOTIYHUMH, (HIOPUCTUIHHUMH, €KOJIOTTYHUMH

aHH1€KOJIOTIYHUX YMOB KIJIBKICTb . N
Ta THHIIMMHW O3HAKaMMH. HaHKpame

APYCIiB 3pOCTaE.

IPOCTOPOBA CTPYKTypa BUpaxeHa y itorenosi. JloOpe BupaxkeHa SPyCHICTH Y Jicax:
1) nepeBHuit sipyc, 2) sApyc 4arapHUKiB 1 MiAJIICKY, 3) TpaB’sTHUN MOKPUB, 4) MOXIB 1
JUIIaiiHUKIB. MeHIle SIpyCHICTh MPOCHIIKOBYETbCA Yy CTEMOBHX 1 JIYYHHX
YIPYNOBAaHHX. Y (PITOLEHO3aX ICHYIOTh TAKOXK MO3asPyCHI POCIHMHH, 30KpeMa JIlaHu
ta emditu. IligzemHa cTpykrypa ¢iToneHo3y (opMyeTbcs B 3aJIEKHOCTI BiA
BUMOTJIMBOCTI BUIIUX POCIUH IO POAIOYOCTI

IPYHTY. Yu 3naeTe Bu, mo

SIpyCHUIT PO3MOALT POCIMH He TLIbKH TBAPHHH HE MPHCTOCOBAHi MOCTiiiHO 10
n.ilemuy? 3arajabHy UHPOI[}’KTI/IBHiCTI) gﬁi;‘;;iﬁyﬂ;m ;pygzﬁwz’ 2;1;;?{;;
Giomenosis, a " croci0 JXUTTS B KUIBKOX sIpycax: NTaxw,

' HOM’.ﬂKHIye OKpeMi BH/IU CCABIIiB.
B3a€MOBIJTHOCUHU M1K pOCIIMHAMU,
TBapUHAMU, OCKLITBKH
SAPYCHICTh

PO3MEKOBYE KUTTEBUM MPOCTIP OKPEMHUX POCIHH, TBAPUH 1 MIKPOOPTaHi3MiB, CIIPHSIE
nociadaeHH0 00pOTHOU 3a ICHYBaHHS MK HUMH 1 OTHOYACHO clpUsi€ €(heKTUBHOMY
BUKOPUCTAHHIO PECYpCiB 30BHIIMIHBOTO cepemoBuma. OTxke, SPYCHICTh 1€ —
MPUCTOCYBAaHHSA JI0 PAI[iOHATbHO BUKOPUCTAHHS 30BHIITHHOTO CEPEIOBUIIA.

OpHopigHicTe OioTOmy B Mexax OioleHo3y BigHOcHa. B mexax OioreHo3y
MOXYTh ICHYBaru BIJMIHHOCTI Yy 3BOJIOXXEHHI TIPYHTY, 3aCOJIEHOCTI, a TaKOX
BIJIMIHHOCTI IIIOJI0 POCJIMHHOTO MOKpUBY. HaBiTh mpu MOBHIN OJHOPITHOCTI 6i0TOITY
MOXYTh ICHYBaTH BIMIHHOCTI y 3B’SI3Ky 3 U€pPryBaHHSM KpPOH, LIOJ0 HEOJHAKOBOT
OCBITJIGHOCTI 1 BOJIOTOCTI.

Mo3aiuHicTh 61011€HO3Y MPOSBISETHCS B HOTO MO Ha OKPEMi MIKPOIICHO3H,
K1 BIIPI3HSIOTHCS 3a BUIOBHUM CKJIQJOM, KUIBKICHHM CITIBBIJIHOIICHHSIM OCOOMH.
EnemenTamMu TOpH30HTAIBHOTO PO3UICHYBAHHS € Takoxk cuuysii. CuHy3li B Mexax
¢iToLeH03y 00’€IHYIOTh TPYNHU BUAIB, MOJIOHUX 32 €KOJOTIYHMMH BIIACTUBOCTSIMH,
110 HAJIEKATh JI0 BIAMOBIIHUX KUTTEBUX (POPM (CYKYMHICTh — JIMIIAWHUKIB, €eMepiB,
IPU3YHIB).



IlixaBo npo BakInBe

Cxraani 010IIEHO3HM 3 BEJIMKOIO KUIBKICTIO BHIIB, MAaIOTh 1 CKJIaJHI B3aeMo3B s3ku. [Ipote,
3a3BUYail HaiOararin 3a KiJIbKICTIO BHIB O10LIEHO31 CKJIAJaloThCs 13 BHJIB, SKi € JOCTaTHBO
MaJIouyuceIbHUMH. Tak, y TPOIIYHUX Jicax 13 3HAYHOK (PIOPUCTUYHOI HACHUYCHICTIO, 3yCTPITH
MOpsAT KUTbKa JIEPEeB OMHOTO BUIY MOXKHA HE YacTo. Yce I 3yMOBIIOE (POPMYBAHHS J[OCTATHBO
CKJIaTHUX OIOTMYHUX 3B’SI3KiB. 3a TaKMX YMOBaX MacOBE PO3MHOXKEHHS OKPEMHX BHIIB HE
BiIOyBa€THCA, a BIATaK O10IIEHO3M XapaKTEPU3YIOTHCS BUCOKOIO CTAOUIBHICTIO.

BuoBa HacHUEHICTh 3aJICKUTH Bl KIIIMAaTHYHUX Ta enadiyHuX yMoB. Tak, 6101€HO3H TYHIPH
1 mycTei OXOIUTIOIOTh 3HAYHO MEHIIY KUTBKICTh BUJIB, HIXK OI1OIEHO3M BOJIOTHUX TPOMIYHUX JICIB.
Benuky ¢nopuctuuny HaCM4YEHICTh MalOTh BojIori TporiuHi jicu. Y micax Llpi- Jlanku HamiayeThes
1500 BuziB nepeBHUX POCIHH, a B Jlicax OaceiHy p. Amazonku — 10 2500 Bunis.

Ha ¢popMyBaHHs BUI0BOT HACHUEHOCTI 3HAYHUI BIUIMB MalOTh icTOpHYHI (hakTopH. B mporeci
PO3BUTKY O10IIEHO3IB CIIOCTEPIra€ThCsl TEHMACHINSI JO TOCTYIOBOTO 30UIBIIEHHS BHJIOBOTO
OararcTBa. YcrajeHi OiolleHO3HW, 3a3BM4aii, OaraTiii 3a KiUIbKICTIO BHIIB, HiX Mouodi. Jlo HuX
HaJexarh 010IIEHO3U TPOIMIYHOI 30HU. Y MOMIPHIiH 30H1 B 3B’ 3Ky 13 37I€ICHIHHAMH, SIKi BiIOyBaIucs
B MHUHYJIOMY, 01011€HO3U MOPIBHSHO MOJO/L, a TOMY O1/IHiII 32 BUJOBUM CKJIAJIOM.

Mema: 3aKpinmUTH TEOPETUYHI 3HAHHS IOAO PI3HUX EKOJOTTUYHUX
IpyI POCIHH, X BIAMIHHOCTEH, BU3HAUCHUX YMOBaMHU ICHYBaHHS;
YAOCKOHAJIUTH MIPUHAOMH JOCTIAHUIIBKOT POOOTH y IPUPO/IL.
Oonaonannsa: BU3HAUHUKA POCIUH, TE€OMETPUYHE MPHIIAIA,
30IIIUTH.

00°’cxkm 00cniocenna: NTUCTONAHAH JTiC

Xix podorn

2.6.1.1. 3 meroro oOpaHHS AOCHIIHUX JIUISHOK 3IIMCHITH EKCKYpCIIO 10
JUCTOTIATHOMY JTICY, TIAPKY, JICOMapKOBIN 30H1 200 1HIIOMY (HITOIIEHO3I.

2.6.1.2. BuszHauTe AEKiIbKa JOCHIIHUX AUISHOK, J¢ OymayTh 31HCHIOBATHUCS
OOCHIKEHHS. J{IISHKM MaroTh BIJIPIZHATHCS KOMIUIEKCOM HPUPOJIHUX (PaKTOpiB
(piBHEM BOJIOTOCTI, CKJIQJJOM IPYHTY, KPYTHU3HOIO CXWJy, OPIEHTAILIEI0 CXHIy 3a
CTOPOHAMH CBITY TOIIO).

Taonuusa 4. 1
Onuc ckiaany GpiToneHosiB
Jlinsinka SIpycHicTn Bunu
(KomIIeKe 3arajabHa ¢piToneHo3zy Jlominyroui XapaKTepHi
MPUPOIHUX KLIBKICTH BUAH TIILKA A1
(hakTopiB) . 3arajgbHak- K-cTB . . e .
BU/IIB Y . . POCIMHHOCTI 1€l IJISHKN
. . CTh SIPYCiB BUIIB Y
¢piTonenosi .
spyci
No'l
Ne 2

2.6.1.3. Ha xoxHi¥ IUIAHII 3’ CyHTe Taki 0COOIUBOCTI:



v/ 3arajibHy CYKYIHICTh BUIOBOTO CKIIa1y POCIMHU,

v’ IOMiHYIOUI BUIU JEPEBHUX POCIMH Y KOKHIM MiCIIEBOCTI;

v/ KiJIBKICTB APYCIB Ta CKJIaJ KOKHOIO PYyCY,

v KUIBKICTh OJIHAKOBUX a00 CIIOPIJHEHUX BHUIIB, SIKI POCTYTh Y
PI3HUX EKOJIOTIYHUX YMOBax (OmucaTH OCOONMBOCTI iX 30BHIIIHBOI OyHZOBH).
3amoBHITH TAOHINO 4.1 J1s1 KOXKHOT TUITHKH OKPEMO.

2.6.1.4. Jnia ¢iTolieH03y KOXKHOI JIISTHKH, SIKa BUBYANACs, 3A1ACHITH OMHC
BHJIOBOTOCKJIAY 33 XapaKTEPUCTUKAMHU, MIOTAHUMH Y Tabmuili 4.2.
Taonuys 4.2

XapakTepucTHKA BUAOBOIO CKJIaay (iTOLEHO3iB

diToneHo3 JloMiHaHTHI BUIH CyOnomiHaHTH Jpyropsiani BUIA
5-14,9%,
—0,1-4,9%,

Hinsanka Ne 1

Hinsinka Ne 2

OOrpyHTYHTE,IK YMOBU ICHYBaHHS  BIUIMBAIOTh Ha 3arajbHUNCTaH(ITOIEHO31B?
BucHoBku 3aHeciTh y Tabnuio 4.3.

Taonuya 4.3
BrnuinB yMOB icCHyBaHHs Ha QiToleHO3H
YMoBHM icHyBaHHsI BugoBuii ckian
(diTonenosy niIssHKH SpycHicTh
Temneparypa
OCBITJICHICTD
Bomoricts
PiBenp  3a0pynHeHOCTI
arMoc¢epHOTo MOBITPSA
Tamm
BucHoBku. Ha miacraBi oTpuMaHMX pe3ylbTaTiB JOCTIIHKCHHS

3p0o0ITHBUCHOBKH 11010 BIUTMBY YMOB ICHYBaHHSI Ha 3arajibHUN
cTaH (ITOIECHO3Y.

3anuTaHHsA
1. SlkuM YMHOM YMOBH MICII€ ICHYBaHHS BIUIMBAIOTh Ha(hiTOLIEHO3H?
2. YoMy y TBapvHHM 3a3BUYail HE MPUCTOCOBAHI JI0 IEBHOTO SpyCy?

3. SIkuM YMHOM SIPYCHUI PO3MO/ILI BIUIMBAE HA B3aEMOBITHOCUHU Y (ITOIIEHO317
4. Yu 3amxau TOMIHAHTH € eaudikaropamu? BiamoBigs oOrpyHTYHTE.
5. Ilo o3Hauae TepMiH «BUI0Ba HACUUCHICTh (hITOIEHO3Y»?
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Tema: BU3HaYeHHSA CTIMKOCTI
pOCNMUH OO BNUBY

BMCOKMUX TemMmnepartyp

CydacHe )XUTTsI BUMarae He TUTbKU 3BOIUTH
HOBOOYZIOBH, ajie¢ ¥ MO€JHYBaTH iX 13
«3EJICHOI0 3a0y/IOBOIO», a/KE TITBKH 3eJIeH1
POCJIMHHM MAalOTh 3/IaTHICTh CTBOPIOBATH YMOBH,

CIPHUSATINBI ¥ KOMGBOPTHI IJI KUTTS JIOAWHHU.

Bonnouac  ¢itomuzaliH  BUMarae  00OB’SI3KOBOTO
JOTPUMaHHS  €KOJIOTIYHOTO MPUHIUIY, 3a SKUM

Yu 3naere By, mo

IIpu MONIMHAHHI POCIIMHAMHU

BpPaxOBYEThCA HE JIMINE OiOEKOIOTis CaMUX POCIMH y  TOHHH KapOoH jiokcuay y
KOHKPETHHX YMOBAX, a if B3a€MO3B 30K ycix eleMentip ~'OBITPA  BHIULIEThCH 3
o TOHHH KHUCHIO.
MITYYHOTO JIaHIAPTy 3€JIeHUX TEePHUTOPIiil.
Iikago! O3zeneHenHsa micta Mae 0a3yBaTUCs

Kincekuii Kamran 3suuaiinuii — cumBon mictaKuesa, Ha CTBOPEHHI €JMHOTO TapMOHINHOTO
apXITEKTYPHO-TIPUPOTHOTO

110 MpUKpallae WOro BYNHWI, CKBEpHU, MalJaHU Ta

napku. [ligpaxoBano, mo ymme B Kuesi 3pocrae KOMILIEKCY

OJIM3BKO 9 MITH. JIepeB, 3 HUX Maiike 2 MITH KalllTaHiB,
ane Oimpm HiK 50% nepeB yxe BuUYepHaau CBii
aJalTUBHUNA TOTEHIIa] 1 TUHYTh BiJIIPOMHCIOBOTO

SIK
OKpEMHUX

MIKpOpPaiOHiB, BYJIUIlb, TAK 1 KOXKHOI

3a0pyTHEHHS IIKiJJIMBUMHU XIMIYHIMH PEUOBHHAMH, HOBOOYIIOBH. Ho KOMITO3HIII
XBOpOO, IIKIJHUKIB, TOCYXH, BUCOKHX Temieparyp HacCaIKE€Hb JOIIJIBHO BKJIFOUATH

Tomo. IIpi 1bOMy 3HIKYIOTBCS €CTCTHUHI SKOCTI 1 anOuadmoymeoproavii

rpynu

3MCHIIYETHCA BIK JKHTTS ACpEB, CTBOPHOKOTHCA JIEPEBHUX POCIIHH (I[y6; SICEH, 6epe3a

NEPEIIKOAN B O3€JEHEHHI TEpUTOpiM 1 caHiTapHO-
3aXUCHUX 30H.

TOTIOJSN);

OopomaBuacta, KJI€H TOCTPOJIMCTHH,
MOJIpUHA,

cynpogoooicyeanvui (rpad, ropobuHa,
rpylia yepemMxa, Jurna JIpiOHONIKNCTA, P13HI BUAU IIONY); capHokeimyoui (101yH1,CINBa,
«30JI0TUH A01Y, (HOp3ullis, TOPTEH31s, KaJluHa, criipes Banryrra). [Topsn 3 micuieBUMH
(a0OpUTreHHUMH) MOPOAAMH MOXHA BUCAJKYBAaTH MOPOAU-EK30TH: AYO
YEPBOHUM, JIUTIA KPYITHOJIMCTKOBA,

3i0onbaa,  YOpHUI

MaHBYKYPCHKUH,

TIOJIbITAHHE

JIepeBO, KIHCBKHUI

KaIllTaH,CaMIITuT,

IOpngntma IoBigKa! . ropix
IcHytoTh 3akoHM sKI 3a0OpPOHSIIOTH CBAaBULISA 1O
npupoan: MiKHapoAHa KOHBEHIIIS PO 3aXUCT POCIUH
B 06.12.1951 poky, unHHa 10 HUHI, KpumiHanbHUN
koxekc Ykpainu Ne 2341- III Big 05.04.2001, B sxomy
HaroJIONIyeThCs PO KPUMIHAJIBHY BIJINOBIAAIBHICTH3a
Taki Jii 1 KaparoTbes mTpadamMu, OOMEKEHHSIM BOJII Ta
mo30aBieHHAM TpaBa obiiimaru neBH1 nmocaau, Kogekc
VkpaiHM Tpo aAMIHICTPAaTHUBHI TNPaBOMOPYIICHHS,
3pemroro, Koncrutymis Ykpainu(Crarrs 13.).

OiprounHa,

T1HKI'OIBOJIOIIATEBE,

SITIOHCBKA,

Oapxar amypchkuii,codopa

OyK

nypnypHonuctHud. KoxkHa 3 mux



Ipym JepeB BUKOHYE CBOT (DYHKIII].
Ockinpku, 6epesa 1 TOpiX BUIAUISIOTH
y TOBITPS  BEJHKY
KUIBKICTD ¢biTOHUMAIB, sKI pOOMATH HWOTO YUCTUM, IX Hacamrmepen
TpebaBUCaKyBaTH 01715 MOMIKJIIHIK, Oy IUHKIB BIAMOYHNHKY, Ha
TEPUTOPII JIIKAPEHB TOIIIO.



[Ipore BUOIp moOpig AepeB 1 YarapHUKIB AN 3€JI€HOro OyIIBHHUIITBA MA€
BIJIMOBIAATH HE TIJIBKM BHCOKHM CaHITAPHO-TITIEHIYHUM 1 apXITEKTypHO-XYIOKHIM
BHMOTaM, a i X O10JI0T1YHIN CTIHKOCTI, siKa 3a0e3MeuyBaTUMe iXHE JOBTOMITTA. AKe
y MICTI POCIMHHM TOCTIHHO MepeOyBaloTh Mij BIUIUBOM CYKYITHOI il ypOOT€HHHX
¢dbakTopiB, 10 BIUIUBAIOTh Ha TXHIO CTIHKICTh. HaltO1IbII1 CYyTTEBOTOBIUIMBY 3aBAAOTh
XIMI4H1, pajaiaIiiiHi, eJIeKTPOMarHiTHI, CBITJIOBI, 3ByKOBI1, BIOpaIliiiHi YMHHUKH, Cepe]l
SKUX TEMIIepaTypHi MOCIAal0Th 0COOIMBE MICIIE.

Temneparypa € OqHUM 13 BOXXJIMBUX €KOJOTTUYHUX (PaKkTOpiB . BoHA 3MIHIOETHCAY
IIMPOKOMY [iama3oHi B 3aJ€KHOCTI BiJl MPUPOJHUX 30H 1 KOHKPETHUX YMOB
cepenoBuma. [Ipore pi3HI pocnmHHM MO Ppi3HOMY pearyroth Ha i1 3miHu. Illomo
TEMIIEPATYPH SIK €KOJIOTTYHOTO (haKTopa pO3PI3HAIOTH 1Bl IPYIH POCIHH: TEIUIONIO0HI
(Tepmodinm) 1 xonompoBuTpuBaibHI (ricuxpodinu). Ilepma rpymna,

POCIMHU TIOMIPHHMX IIIHPOT, SKi
CTaHOBJISITh

Icropuuna noBigka
CyMHO i 60JIsTue TUBUTUCH HA CTAH 3€JICHUX HACAKCHb
BYIHIIb MicTa 1 Horo okonuib. OX, SIK HE JIETKO iM
KUBETHCS B OTOYCHHI ac(anbry Ta 6eToHy. Amie B 60-x
pokax wicTo Oylno 3HaHE SK Haif3eneHile MicTo
pecnyomiku. A HuHi? JKamrorimaicte. Ilam’srtaere,
Jleninrpajcbka ByIHIIS moTomnaia B 3eneHi? Bemuuni

nepeBax
Hy OIBIIICTE POCIUH  3eMIi.
TeMmrieparypHuii ONTUMYM 1XHBOI
JKUTTEIISUIBHOCTI cTaHOBUTE +20

CHJIyeTH AEpeB MO I BYIHII HAJAIH XapaKTEepHY
BHPA3HICTh YacToYlll MicTa. A 3apa3 Ha 3Ha4HIN ii
YaCTHHI - ITYCTKA, J0 SKO1 TOBEIN OY/1iBETbHUKHU 3aBOTY
«Enextponpunaa». 3 BUHU LBOTO 3aBOJY 3HHUIICHO
CKBep ToONmM3y cTapoi TeneBexi. Taka >k KapTHHA

+ 25°C, a makcumym +35 +45°C.
pyra rpyna IIEPEBAXKHO
CKJIaJIa€ThCS 13 TPOHIYHHUX
POCIMHHU, IJIs1 IKUX XapaKTEPHOIO
03HAKOI0 € BHCOKA 1HTEHCUBHICTb

chnitkana YepBoHOoapmiiicbky, MOCKOBCbKY Ta iH. dhoTocuHTE3y Ta

BYJIUIIl MICTA. yeix
Gb1310JI0TIYHUX ~ TIPOIIECIB  TIPH
BUCOKHX TeMIeparypax Ta

JIOCTaTHiH KiTbKOCTI BOJOTH. IX TemmepaTypHUii ONTUMYM CTaHOBUTH +35 +45°C, a
MakcumyM +45 +65°C.

3a piBHEM ajanTarlii J0 MOTOJAHUX YMOB Ta YMOB KpailHROTO Ne(IIUTy Teria
BUJUISIIOTH TaKi IPYIU POCIIHH:

1.  HexonomocTiiiki — CHJIBHO CTPaKJal0Th, MOXKYTh HaBITh 3arMHYTH IPHU
HU3BKUX MMO3UTUBHUX TEMIIEpaTypax. 3aruoesib NoB’s3aHa 3 IHaKTUBaLI€l0 (DEPMEHTIB,
MOPYLIEHHSIM OOMIHY HYKJEIHOBUX KHUCJIOT 1 OLIKIB, pyWHYBaHHAM MeMOpaH 1
MPUIUHEHHSAM [ii acuMuIATOpiB. Lle pocinuHM JOIIOBUX TPOIMIYHUX JIICIB, BOJOPOCTI
TEIJIMX MOPIB.

2. Hemopo3ocTiiiki — mNepeHOCSATh HHU3bKI TMO3UTHUBHI TEeMIIEpaTypH, aje
THUHYTh,SK TUIbKU y TKAHUHAX MOYMHAE yTBOproBaTuCs i, [lpu HacTaHH1 XOJIOJHOTO
nepiogy poOKy B HUX IMIJIBUIY€ETHCS KOHIIEHTpPALlisi OCMOTUYHO aKTUBHUX PEUYOBUH Y
KJIIITUHHOMY COIIl 1 ITUTOIJIAa3MI1, [0 3HUKYE TOUKY 3aMep3anHs 110 -5°-7°C.

3a crymeHem ananTailii A0 BHUCOKHUX TEMIEpaTyp BUAUISIOTH Takl TPYNH
POCIIMHHHUX OPTaHI3MiB:

1) He nocyxocmiiiKi — TIOIIKOJKYIOThCS Bxke TpH Temmeparypi 30-40°C

(BOZH1 KBITKOBI1, Ha3eMH1 Me30(]iTH);



2)  nocyxosumpueani — TEPEHOCATh MiBrognHHe HarpiBanag 10 50-60°C
(pOoCIMHU CyXHX MICLIE3POCTaHb 3 CUIBHOIO 1HCOJSIIEI0, €yKapIlOTH CTEMIB, MyCTENb,
caBaH, CyOTpOIIIKIB 1 T.I1.);



3) nocyxocminki — TepMoQinbHiI OakTepii 1 JAesKI BUAU CHUHbO-3EJCHUX
BOJIOPOCTEH, SIKI MOXKYTh JKUTHU B TapsSUMX JKepenax mpu temmneparypi 85-90°C.

Binmoma mie ofHa rpymna pociuH, SIKi BUTPUMYIOTh TEMIIEpaTypy MOXKEX, iX
Ha3UBaIOTh MmipodiTaMu (POCIMHHU CaBaH 3 rpy00I0 KOPOIO 1 TOBCTOIIKIPUM HACIHHSM).

OTxe, pi3HI TUIIH POCIHH MO-PI3HOMY EPEHOCATH BUCOK] TEMIIEPATypH.

C3-11e mepeBaXkHa OUTBITICTh POCTUH 3eMJTi, K1 3M1HCHIOITH C3 misix (ikcartii
BYIJIEKHCIIOTO Ta3y y mpoueci (POTOCHUHTE3y, B pe3yJbTaTli 4YOro YTBOPIOIOTHCS
OPOMDKHI TpW ByIVIeleBl croiykd. lle mepeBakHO pPOCIMHUM TOMIPHHUX LIUPOT,
TEeMIIEPATypPHUIN ONITUMYM SIKUX KOoJUBaeThes Bif +20 mo +25°C, a MakcumMyMBia 35 110
45°C. [Ipote poCIUHY 1I€1 TPYIU TAKOXK MarOTh 3HA4H1 BIAMIHHOCTI.

Cs - e pociivHHU, y SIKUX TpOMDKHUMHU Tponaykramu ¢ikcarii CO2 € yotupu
BYIJICIIEBI OpraHiuHI KHCJIOTH. Jl0 HMX HajeXaTh MEPEBAKHO TPOIIYHI POCIUHH
(KyKypyma3a, copro, llyKpoBa TpOCTHHA, MaHTPOBI AepeBa). L1 pocnuHu Biapi3HAIOTHCS
Iy’X€ BUCOKOK I1HTEHCUBHICTIO (DOTOCHHTE3Y, IEPEHOCATh BHCOKI TeMIEeparypu
(onrtumym +35 o +45°C, a makcumyM Bia 45 1o 60°C). Bonu n1o6pe npucTocoBaHi 0
YMOB ICHYBaHHS TPU BUCOKHX TeMIeparypax, €(eKTHBHO BUKOPHCTOBYIOTH BOIY,
no0pe MEpPEeHOCSATh CTPECH — TMOCYXY, 3aCOJICHHS, BIAPI3HSAIOTHCSA M1ABUILIECHOIO
€(EeKTUBHICTIO YCIX (DI310JIOTIYHUX MPOLECIB, IO BU3HAYAE iXHIO YK€ BHCOKY
0l0JI0T1YHY 1 rocrnogap4y IpOAyKTUBHICTb.

Sk Bigomo Cs poCIMHM BUTPUMYIOTH OLIBII BUCOKI Temrieparypu, HiK C3
POCIIHHU.

LixaBo npo BaxkinBe

[TepeBaskHa OUIBLIICT POCIMH CEPENHBOI MTOJIOCH HOPMAIBHO MOYYBAETHCS 332 TEMIIEpaTypu
23° C. Skmo x ii JOCUTH MIBUAKO MiJHATA BCHOTO HA LIICTH-CIM TPaaycCiB, aKTHUBI3YIOTHCS KiJbKa
JIECSITKIB I'€HIB, K1 3aIIyCKaIOTh 3aXHUCHI MEXaHI3MU. 30KpeMa, CUHTE3 Cleln(PIUHUX MaKpPOMOJIEKYIT
— OUIKIB Ter10Boro mokKy. Cepes HUX € MOJIEKYIH, sIKl BUIAJISIIOTh 3aIMIIKY 3pYHHOBaHUX KIIITUH. €
OUIKM 1anepoHu (3 GppaHIry3bKOTO L€ MEePEKIATAETHCS K HSIHbKA), K1 OYKBaJIbHO CYIPOBOIXKYIOTh
noTpiOHy MoJieKydy Ha Bcix eramax ii ¢opmyBaHHA. [IpoTe, MexaHi3Mu, sKi 3a0e3MEUylOTh
BIKMBAHHS KOYKHOT OKpPEMO1 KIIITUHU MOXKYTb OyTH «0ai IyKHUMH» J10 TOTO, 110 B110YBA€ETHCS 3 LI1JIOK0
pocauHoo. OfHaK AN cTanoi CTIMKOCTI pOCiaMHI NOTPiOHI HE TUIBKU CTIHKI OKpeMi KIITHHHU YU
TKaHMHH, a ycl ii OpraHu — JHUCTOK, cTe0I10, KopiHb. OTe, y HAOLIbII CTIHKUX POCIUH MEXaHI3M
3aXMCTy peaii3yeTbCs Ha PiBHI I[LIOTO OPraHi3My.

3 METOI0 CTBOPEHHS 3€JIEHUX 30H MICT, O3€JICHEHHSI TEPUTOPIN MiJIPUEMCTB, JIICOMOCAIOK
noTpiOHO 000B’SI3KOBO JTOOMpPAaTH BHJIU POCIUH, sSKi € HaWOUIbIl BUTPUBAIMMU O BHUCOKHX
Temneparyp. BomHoyac KOMIO3MIIii 3e€HUX HAca/PKEHb MOBHHHA BIAIMOBINATH iX MPHU3HAYEHHIO.
binsg agMmiHICTpaTMBHO-TPOMAACHKUX OyIiBeNb l€: sUIMHA Kojiroua roiayba 1 cpibmscra, suuis
cuOIpchKa, sUTIBEIb BEPTIHCHKUM, TOMOJA TipamifanbHa, Tys CXiJHA, TUC ATiAHUN. | 30BCIiM i1HIIA
KOMIIO3M1Iis OIS MajaiiB, MaM’sITOK ICTOPUYHOTO 3HaueHHs, «mapkiB [lepemorn». Bona moBuHHa
BKJIIOYAaTH JIOBTOBIYHI MOpOAW: 1yOW, KJIEHH, JIMMH, MOJIPUHMU. buns OyIMHKIB BIANOYMHKY
JIOLTBHIIIE BHUCAKYBAaTH JIepeBa 3 TYCTOIO KPOHOIO: JHMA APIOHONUCTA, KJIEH TOCTPOJIMCTHM,
KIHCHKMH KalllTaH, IUIaTaH 3aXiJHUM 1 TapHO KBITydl YarapHUKH - Oy30K, KaJMHa 3BHYaiiHa Ta
CapykeHTa, pi3Hi BUAM IJIOAY, TPOSIHIHU, SOJIYHI.



Mema: HaBUMTHCSA BU3HAUATH PIBEHb BUTPUBAJIOCTI POCIUH A0 il
BHCOKHX TEMIIEpaTyp

Oénaonanns: BonsHa 6ans, TepMOMeTp, MiHIeT, yamku [letpi (5
IT.), CTaKaH 3 BOJAO; ouiBelb 1mo ckiy, 0,2 H po3unH comnsHol
KHCJIOTH.

OO0’ €eKT T0CTiIKEeHHSI: IUCTS ACPEBUHHUX POCIIMH Ta JIUCTS PI3HUX
BU/JIIB KIMHATHUX POCJIHH.

Xix poootu

1. Jlns mpoBeAeHHS IOCHiy HEOOX1THO MPUTOTYBaTH MO 5-6 CBIKHMX JIMCTKIB
pi3HUX Topia AepeB (OaxkaHO Pi3HOTO reorpadiuHOro MoxomxeHHs). Kinunku
YepeniKiB Tpeda OOTOPHYTH Yy MOKpPY BaTy, oJIbry, a yCl JUCTKH MOKJIACTH Y
neaodaH.
[TpyHIMIT METOAY 3aCHOBAHMN HAa BCTAHOBJICHHI MEXI1 YIIKOJKEHHS >KHBHX
KJIITHH BIJl eKCTpeMalbHHUX TeMmieparyp (merox  3amponoHoBaHO O.
MarnkoBuMm). SIKIIO BIUIMBAaTH Ha JIMCTKUA BHCOKOIO TEMIIEPATYpOIO, a IMOTIM
3aHYpUTU HOTO y CIAOKUN PO3YMH COJISTHOI KMCJIOTH, TO YIIKOJKEHI 1 MEpPTBI
KJIITUHU MOOYPIIOTh YHACIIIOK BUILHOTO MPOHUKHEHHS Y HUX KUCJIOTH, SIKa U
BUKJIMKA€E TEPEeTBOpPeHHs Xjopodiny B deoditur (Oypuil Komip), TOAl SK
HEYIIKO/KEH] TUCTKU 3aTUIIAIOTHCS 3€JICHUMU. Y POCIUH, K1 MalOTh KUCIHMA
KIITUHHUANA CiK, (eodiTUHI3alld MOXe BIAOyTHCS W 0e3 0OpOOKM COJIIHOIO
KHCJIOTOIO, aJDKEe IMPU pyHHYBaHH! HAMIBIPOHHMKHOTO TOHOIUIACTY OpPraHiuHI
KHCJIOTH HaJAXOAATH 13 KIITUHHOTO COKY y IIUTOIIa3MYy i BUTICHSIIOTh MarHiii3
MOJIEKYJIU XJIOPOQLITY.
PoOoty Kkpamie mnpoBOoAMTH Yy TEeplly TMOJOBUHY Bererauli, KOJIM He
CIIOCTEPITraeThCs MPUPOAHE PYWHYBAHHIO XJIOPO(IITY YV I€PEBHUX TOPI.
2. Jluctku AOCHIIKYBAaHUX POCIUH 3’€HATE y My4YKH (IO T’SITh IMITYK OJHOTO
BUTLY).
3. Harpiite Bomsny Oanto g0 40°C, 3aHypre y HarpiTy Boay MyK 13
JOCJIIJIPKYBAHOTO JIUCTS 1 TPUMANWTE MOTO y HArpiTiid Bozl mpoTsiroM 30 XBUJTUH,
miATpUMY0Yu Temneparypy Ha piai 40°C.
llepwia npoba: BiAIpBITH TO OAHOMY JIMCTKY KOXKHOTO BHJY POCIHH 1
nepeHeciTh ix y yamky lletpi 3 xomomHow Bojoro. Iliciisi 0XOnomKeHHsS MIHIETOM
MEPEHECITh JTUCTS Y YAIIKy 3 PO3YUHOM COJISTHOT KHCIIOTH.

Jlpyea npoba: miaHIMITE TeMrneparypy y BojsHii 6ani g0 50°C 1 uepe3 10
XBUWJIMH MICJISI ILOTO BI3bMITH II1€ TIO OJHOMY JIUCTKY ¥ MTOBTOPITH MPOLIETYDPY.

4. HactynHi npoOM MpOBOJATH 32 AHAJIOTIYHOIO METOAMKOI, MiAHIMAIOUH
TeMIieparypy 3a kokaHuM pazoM Ha 10°C 1 uepe3 koxkH1 10 XBWIMH IEPEHOCSTH
M0 OJHOMY JIUCTKY PI3HHUX POCJIHMH y PO3YMH COJISIHOI KUCIOTH. Temmneparypy
noBoasath 10 80°C.

5. Uepes 20 XBWIMH MiCAs 3aHYPEHHs JIUCTKA B KHUCIOTY MiApaxyiTe CTyHiHb
YILIKOJIKEHHS JINCTKA MO KIJIBKOCTI OypHX IJISIM 32 JOTIOMOTOI0 TaKUX YMOBHHUX
MO3HAYEHb:

— BIJCYTHICTb NOOYPIHHS TO3HAYAIOTh « — »,



— cnabke moOypiHHS « + »,
— noOypiHHA ol JucTka moran 50% « ++ »
— CYIIbHE TOOYPIHHSA « +++ ).

Pesynbraru 10ociiIiB 3aHeCTH y Ta0auIko 5.1,

Taonuya 5.1
BurpuBaJjicTh 1epeBUHHUX POCJIHH 10 BUCOKHX TeMIIEPaTyp
HasBa pocnunu [Tpoba 1 [Ipoba 2 [Tpoba 3 [Tpoba 4 [Tpoba 5
40°C 50°C 60°C 70°C 80°C

6. Amanoriudi npoueaypu 3po0iTh 3 TUCTKaMU KIMHATHUX pociuH. OOTpyHTyHTE
JOIUTBHICTH MPOBEACHHS IUX JAOCIIIIB. Pe3ynbraTn 3aHeciTh y TabmuIlko 5.2.

Taonuysab. 2
BuTtpuBaicTh KIMHATHMX POCJIHMH 10 BUCOKHX TeMIIEPaTyp
Ha3zga pociunu [Tpo6a 1 [IpoGa 2 [Tpo6a 3 ITpoba 4 ITpoba 5
40°C 50°C 60°C 70°C 80°C

7. TloOynyiiTe psasl TEPMOCTIMKOCTI JEPEBUHHUX M KIMHATHUX POCIIHH.

8. 3HaiimiTe BUIU JepeB, skl MarTh C4 - muax pikcamii CO2.
CnpoOyHTeoOrpyHTYBATH JIOILIBHICTD 1X BUCA/KYBAHHS HA BYJIHIIX MICT
VYkpainu.

BucHoBKM. 32 OTpUMaHUMU JIAHUMHU 3pO0ITH BUCHOBKH I110JI0 CTYIIEHS
BUTPHUBAJIOCTI PI3HUX POCIIHH Ta JOIUIBHOCTI BUCAP)KYBaHHS MIEBHUX BUJIIB POCIUH
Ha BIIKPUTHUX, HE 3aXUIIEHUX BiJl COHIIS JTIISTHKaX.

3anuTanHga

1. SIxe 3HaUEHHA TEMIIEPaTypH SIK €KOJIOTTYHOTO (akTopa?
2. lllo o3Havyae TemnepaTypHU ONTUMYM?
SIK1 IpUCTOCYBaHHS € y POCJIMH B1J MEperpiBaHHs Ha COHLIL?
4. 1o Bu 3Haere npo MOXIMBOCTI POCIUH MPUCTOCOBYBATUCS 10 HU3BKO1
TeMneparypu?
5. 3a SKUM MeXaHI3MOM BiJI0OyBA€ThCS YIIKOIKCHHSI POCIHMH TPH TiBUIICHHI
TeMneparypu?
6. Sxi Bu 3HaeTe rpynmu poCiAMH MIOJO0 TEPMOBHUTPUBAIIOCTI, SKE MOXOKCHHS
KOYKHOI 3 HUX?
7. SIxi BUMOTH, OKpIM TEPMOBUTPHUBAJIOCTI, HEOOX1THO BPaxOBYBaTH, 100MpAOUN
BUJIU IEPEB ISl BUCAKYBAHHS Ha BYJULAX MicTa?

w



JlabopaTopHo-npakTH4YHA podoTa Ne 6

Tema: BUBUEHHSA BNAUBY
rasonogibHmMx Bukuaise
niagNnpPUMEMCTB Ha POCIMUHHI
opraHiamm

| OmnuM 13 HachmiAkiB — ypOanizamii 1
’ TEXHOT€HHOTO

BILJIUBY Ha OpUposy €  3a0pyaHEHHs

HAaBKOJIMIIIHBOTO CEPEOBHILA
MPOAYKTaMU  BUPOOHWYOI AISIBHOCTI  JMoAMHHU. [IpoMHCIIOBI  HiANpPUEMCTBA,
TEIUIOETIEKTPOLICHTPaJll, TPAHCIOPT, >KUTIOBO-MOOYTOBI KOMILJIEKCH € MOTYKHUMH

JOKEpeJIaMu  BIJXO/1B, 10 HAIXOJSATh Y MPUPOJAHE CEPETOBUIIIEC

3a3HadyeHi 00CTaBUHH (OPMYIOTh, TOJOBHUM YHMHOM, EKOJIOTIYHY CTPYKTYpPY
MicTa 1 MMOMHY TpaHcdopmarlii #oro nmpupogHoro cepenosuiia. Hanpukman, ms
KueBa xapakrepHuM € MIABUILIECHUAN
Hosinka BMICT JIEIKUX XIMIYHHX €JIEMEHTIB Yy BCIX
Y Kuesi Ta KuiBCbKii 0011, BUKHIM WKIUIMBHX  goMITOHEHTAX npupons — armocdepi,

pedoBuH B armocdepy cranoBisaTh 782000 T, B . .
. : ) IPYHTOBUX BOJIaX, I'PYHTi, POCIHHHUX 1

TOMY 4HCIi cTanioHapHumMu 06’ extamu 275000 ;
TBAPUHHUX  OpraHizMax.  30Kpema,

i mepecyBaumu 507000 1. Binmbir sik mojoBuHA ~ )
BUKH/IiB HAJICKHUTh aBroTpaHcroptaum ~ CYMApHUH BMICT B IDYHTAaX OCHOBHHX,
mkepenam.  [Ipaktmyro B armocdepy PO3UYMHHHX Y BOJI €JIEMEHTIB

BUKHJAEThCS BeCh CipyaHnil anrigpun — 97%, — Pb, Cu, Sn, Ag, Ni, Cr, V, Co, S
okcnw 3oty — 87%, WO HAIXOMATH Bl 3yaypQ nepeBaXxkac ix (GoHoBI
CTaIllOHApPHUX JUKEpell. KOHIICHTpAITi y
BIJIITOBIJHUX
CePEIOBHINAX.

Oco06MBO TOCTPOIO € MpodIeMa yTHITI3allii Ta30MOAI0OHUX 1 PIAKUX HIKIIJTUBUX
PEYOBHUH, 3 SIKUX YIOBIIOETHCS JUIIE TPETUHA. B psijii BUMaakiB MpupoaHi MEXaHi3Mu
6iocdepu He 31aTHI 3a0€3MEUNTH iX HEUTpasi3ailiio, 0 MTPU3BOAUTH JO MOTIPIICHHS
pocTy 1 BigMupaHHs pociH. CTyIiHb MOMIKOKEHHS POCIHH 3aJIeKUTh B1Jl MPUPOIU
3a0py/mHIOBadiB, iX KOHIIEHTpaIlii, TpuBajIoCTi mii Ta Oioyorii pociuau. OCKUIBKU
30UTBIIIEHHS KITBKOCTI MIKIJJIMBUX PEUOBUH Y IPYHTI 1 TOBITP1 3arpoxKy€e pOCITUHHUM

opra”izMaM, HaJ3BUYaWHO aKTyaJIbHUMH €

Yu 3naere Bu, mo [Ipote, B OUIBIIOCTIBUMA/KIB, BILIUB
KOPUCTYIOUHCh 3HAHHSIM  3aKOHIB JIONVHU Ha TPUPOIyMae HeOakaHUHN XapakTep.
TIPUPOJTH, JTFOUHA CBITOMO BHBOJIHUTH
HOBI BUCOKOTIPOAYKTHBHI

COPTUPOCIIMH 1
NOpOJIM  TBapHH,
YCYBa€IIKIJIUB1
BU/]IN, CTBOpIOE
HOBIyIPYIIOBAaHHS.



JOCIIKEHHS poLECiB
MOTJIMHAHHS, PO3MOALLY, Ta
1HaKTUBAIll [JEIKUX BaKKHAX
METaliB Ta CHOJYKH CIpKA B
POCIMHAX KalllTaHa KiHCHKOTO.

Oco0nMBOi MIKOIM TPUPOAl 3aBAAIOTH
ypOOTEHHI Ta TEXHOTCHHI MPOIECH, K1 YACTO
JiI0Th CyMiCHO. Benuki Micta, sIK MpaBHIIO,
MalOTh TMPOMHCIOBI 30HHU, TPAHCIOPTHI
Marictpaii, IiJbHY 3a0yI0BYy 1, TAKHUM

YHHOM, YTBOPIOIOTh BENUKI IUJIOUII MEpPTBOI MOBEPXHI, sIKA aKyMYJIIOE€ TOJATKOBE



teruio. Hajg MicTaMu yTBOPIOIOTBCS «Tapsidl OCTPOBM» 3 MUJTY Ta CaXl, Ta30B1 BUKHIH,
SK1 TIOTIPUIYIOTh SIKICTh YKHUTTEBOTO CEPEIOBHINA, POOISYM WOTO MIKIAJTUBUM IS

3JI0pPOB’Sl JIFONIEH.

OcHOBHUMH ypOOT€HHMMHM HETraTMBHUMH (AaKTOpaMH € TEeIJIOBl, XIMIYHI,

pajiariiiii, eJeKTpOMarHiTHI, CBITJIOBI, 3BYKOBI,

BiOpaliifHi Tomo. 3a3BUyail y MiCTax BOHHU JIIOTh
OMHOYACHO, OCOONMMBO 1€ BIJYYBAETHCS HA
TPAaHCIOPTHUX  MAriCTpajsix 13  BHCOKOIO
IHTEeHCUBHICTIO pyxy. [IpoTe He nuIne y BETUKHUX
MicTax i 1Ii€i CyKyNMHOCTI aHTPOMOT€HHUX
YUHHUKIB HA0yBa€ iICTOTHOTO HETaTHBHOTO BILIHBY.
HaBiTh y Takomy BiJaJIeHOMY peErioHi SIKJIICOBI
Kapmatu, TpaHcmopTtHi, enekTpo- i HadTora3oni
MaricTpali, MOTY)XHI TPaKTOpU ¥ aBTOMOOLT, fAKi
MpaIOI0Th HAa TPEJIIOBAaHHI JIICY 1 JIICOBUBE3CHHI,
3aB/IalI0Th CYTTEBOT IIKOJH JICOBUM €KOCHCTEMaM.

Baxiuso!

Ha Kondepenuii OHECKO
«Cepenosuie i po3BuTok» (1992
p. Pio-ne-Kanelipo) mnpuiHATO
nBa pyHIaMEHTaIbHI JJOKYMEHTH:
«exmapanis 3 Pio B cmopaBax
cepenouma» Ta «lmobampHa
mporpama mid - Arenma 21», nge
BUKJIAICHO 17ICI0  €KOJIOT1YHOTO
PO3BUTKY CYYacHO! IMBiTi3allii.
Bin YMiHHS po3B’si3yBaTu
€KOJIOT1UHI MPOOJEeMHU 3aJICKHUTh
Halie MaiiOyTHE.

3HUKAIOTh OKpeMi BUIU

POCJIMH 1 TBAPUH, PyHHY€ETHCA IPYHT, TOPYIIYETHCS €KOJIOT1YHA PIBHOBAra.
Sk pocinrHaM BAAE€THCS BHXKUTH 1 IPUCTOCYBATUCSA JI0 CEPE/IOBUIIA, ICHYBATH B
SKOMY, Ha TEepIIUN MO, MPOCTO HEMOXKJIUBO? YoMy OIHI POCIMHU BiJIpasy

Tinbku paxTu
Y Mop’enni (®Ppanuist), 1€ po3TalIoBaHi

METaNypriiHi 3aBOAM, IO BUPOOISIIOTH
AJIIOMIHIH, CUJIbHE 3a0pyIHEHHS
npoaykramMmu  ¢Topy  HpHU3BEIO 1O

YaCTKOBOTO 3HHUIICHHS XBOWHHMX JIICIB.
Haii6u1b11 9yTIMBUMU BUSIBUJIMCS CMEPEKU
1 smuHM (ix 3arunyno a0 80%), a HalO1IbII
CTIMKMMU — MIXTU 1 MOJPHUHH.

TMHYTh, A 1HOI  YWHATH  AKTHUBHUU
cynpotuB? OIHO3HAYHOI BIAMOBIAI Ha Il
3aMUTAHHS 1aTH HEMOXKHA.

Komm  pocnmHa  morparuisie B
HECTIPUSATINBI YMOBH, y HEi MOPYIIYETHCS
1i71a HU3Ka ¢i131070r0-010XIMIYHUXITPOIIECIB
(boTocuHTE3, aUXaHHA BOJAHUK OOMIH,
MiHEpaJbHE JKUBJICHHS TOIIO). Y IIei yac
BOHA TOYMHAE AaKTUBHO CHUHTE3yBaTH

MOJIEKYIH
TCSTKUX

aAMIHOKHCJIIOT, SIKI CHPaBIslOTh NPOTEKTOpHUN edekT. Komu opranizm norparsie y
30BCIM HECIHPHUATIUBI yYMOBH, MOYMHAIOTH MpAIOBaTH TaK 3BaHI T€HU HIOKOBOL
BIJIMOBIAI — CBO€EpIHA «IOXKEKHA KOMaHJa», sika CHUHTE3ye Habip OLIKiB, IO

TO3BOJISIIOTH Q/IalITYBaTUCS 1 BYDKUTH B
YMOBax IHTEHCUBHOT'O YIIKOJ>KEHHS.

Cyminr pi3HEX 3a0py/IHIOBAYIB
arMocdepu, y TOMY YHUCII ra3iB, MUY,
CHPUSAIOTH YTBOPEHHIO SIK
MaKpOCKOMIYHHUX, TaK 1 MIKPOCKOTTIYHUX
3MIH Ha YCIX YaCTUHAX POCIHH.

3okpema:

1. 3miHa 3a0apBIEHHS JUCTKIB.
Hanpuknan, nig BrummBom SO; B TMCTKax

Yu 3naere Bu 1o,

XBOWHI TIOpOAM JIepeB €  HaANOUIBII
YYTJIUBUMH JI0 3a0pynHeHHs atMocdepH, a
BIJITaK y MICTax BOHU T'MHYTh nepiumu.lle
BU3HAYAETbCd THUM, 10 IXHS  XBOA
MTOHOBJIIOETHCS Yepe3 KOXKH1 6-8 pokiB i 3a
1eil TepMiH BOHA MOTEpIIAE Bi13a0pyAHEHHS
arMocdepu Habararo ICTOTHIIIE aHDK
JiepeBa, K1 HOPIYHO CKUJAIOTh JIUCTS.



CMOPOJIUHH PYWHYETHCS XJIOPO(DLT 1 MPOSIBISETHCS YEPBOHE 3a0apBICHHS
aHTOI[1aHI1B.



2.  Hexpo3su. Y neskux pocivH CIIOCTEPIraeThCs BIAMUPAHHS IEBHUX JUISHOK
JUCTKIB. Y TIOTIOHY IiJ] BIUTUBOM O30HY 3 SIBJISIFOTHCS CPIOJISCTI MJISIMU, a Y KapTOTLI
— IUIIMU CIPOTO KOJIBOPY 3 METAJIEBUM OJIUCKOM.

3. Onananna nucts. HaifuacTtime crmocTepiraeTbCsi y JUN Ta KallITaHIB
KIHCBKHX ITi/1 BIUTUBOM XJIOPHIB.

4.  @®opMyBaHHS HEXapaKTEpPHOI ISl AHOTO BHIY JI€pEB KPOHHU. 3a YMOBH
npucytHocTi y moBiTpi SOz 1 HF nepeBa HaOyBaroTh KyI110- 1 TOAYIIKOTIO10HOT(hOPMH.

5. MikpockoniyHi 3MiHH. Y POCJIHUH ITi/1 BIJIMBOM Ta30MOIOHUX MIKIITUBUX
PEYOBUH BHHHUKAE 3MEHIIIEHHS eI1IEpMICY JINCTKIB, 30UIBIICHHS KUJIBKOCTI MPOJIUXIB,
TOBIIMHU KYTHUKYJIM, TYCTOTH OIYIICHHS, OCKUIBKM Ma€ MicCIle pyWHYBaHHS
xJyioporutactiB i BrumBoM SO, 1 NaCl.

Mema: BuBUnTH IPOSIBU BIUIMBY Ta30TOIIOHUX BUKHIIB
MIJPUEMCTB Ha POCIMHHI OPTraHi3Mu, K1 pO3MILIEH] Ha
PI3HIH BiZICTaH1 BiJ IIUX 00’ €KTIB.

Oobnaonannna: BU3HAYHUKU POCIMH, T pOCTUHU abo
iX YacTMHM 3 pI3HUX [UISHOK, OUIS MPOMHCIOBUX
1IIPHEMCTB.

00’°ckm 0ocnioxncenna. POCIVMHHI OpraHi3MH IEBHOI
MICLIEBOCTI.

Xix podorun
1. BusHaute 00’€KTH AJIsl CIOCTEPEKEHHS HA YOTUPHOX
ninsiakax. J{uisaka Nel besnocepeanbo no0au3y mignmpuemMcTna™;
Hinsiaka Ne2 3a 1 kM Bij MiANPUEMCTBA;
Hinsiaka Ne3 3a 5 kM BiJI MIANPUEMCTBA;
Hinsaka Ne4 KoHTposbHa IiISHKA (32 MEKEIO CMT. ).
* ITpumitka Jinsuky Nel moxua o6paru 6inst Gyab AKOTO I MPHEMCTBA
e BukopucToByIOYM TEOPETUYHI JIaHI OL[IHITH 30BHIIIHIA BUIJISIT POCIIUH,POCIUH-
1HIMKATOPIB 1 BU3HAYTE, K1 caMe 3a0PYIHIOBaYl MPUCYTHI B aTMOchepl KOKHOT
TIIAHKHA.
e OnumiTe, BUAOBUH CKJIaJ KOKHOI JOCIIIHOI JUISTHKU.
e BcTaHOBITh HasBHICTH BIIXUJIEHB Y POCTI Ta PO3BUTKY POCIIHH.
e OneprkaHi J1aHi 3 KOXKHOI JIISTHKH 3aHECITh y TabmuIo 6.1.

Taonuuys 6.1.
CTaH poCJIMH HA T0CJTiTHUX TEPUTOPiIX
HocnixysaHi Bunosu 3MiHH Y Hexkposu [lepenuacue [H1111 3Mi-
TepUTOpii ifcknan 3a6apBieHHi onajaHHs HU (BKa-
pociuH JUCTS 3aTH SIKi)

Hinsanka Ne 1
Tepuropis
HaBKOJIO

M ITPUEMCTBA




Jinanka Ne 2

Tepuropis 3a 1
KM BIJI

T ITPUEMCTBA

Hinsanka Ne 3

Tepuropis 3a 5
KM BIJI

i ITPUEMCTBA

Hinsanka Ne 4
KonTpomsHa (3a
MEXKEI0

MicTa)

2. BuxopucrtoByroun mani Tabmwuii 6.2, 3p06iTh BUCHOBOK IIOA0 3a0pYIHIOBAUIB
arMocdepu Ha TOCTITHUX JiISTHKAX.

Taonuysn 6.2

TunoBi 03HaAKM MOIIKO/IKEHb Yy POCJIUH

I. Cynbdyp miokcua (SO2).

CocHa 3BHUaiiHa

[ToOypiHHS KIHYMKIB XBOTHOK

SlnuHa eBponeiichka

XBos Oypie 1 onagae

SIceH aMepuKaHCBHKUI

3HaYHE MIDXOKHIIKOBE
3HeOApBICHHS JUCTKIB

ITanmopoTs

UYepBoHyBaTuii HEKPO3 Ha
KIHIIX JINCTKIB

I1. ®ayopun rizporeny (HF)

Monpuna eBpornencbka

Komnip momkomkeHnx
IUISTHOK XBOT

3MIHIOETHCS 3

3€JICHOTO Ha

4epBOHO-Oypuid, a

MpH 3HAYHUX

VIIKOJDKSHHSIX — XBOS OTaJIa€

Imanionyc

HexkporrnuHna TkaHnHa
3’SIBJISIETHCS HA BEpIINHI
JINCTKA, a

MOTIM MOIIKPIOETHCS MO BC1i
IIMPUHI JIUCTKA

AGpukoc

Ha xiHIX TMCTKIB By3bKa
Oypo-uepBOHa cMyTa BIAJLIsNE
KUBY YaCTUHY JIMCTKA BiJl
MEpTBOIL

I11. O30H (O3)

Cocna BeitmyroBa

Kinmi ronok HaOyBarOTh
KOBTO-KOPUIHEBOTO KOJIBOPY,
CIOCTEPIraeThCs KpamyacTa
XBO1

TroTIOH

[TosiBa 61nmx Ta Omio-cipux
KpamnoK Ta IUISIM Ha JINCTKax




Kapromns

Cipi, MeTaneBoro BiTIHKY
IUISIMA Ha BEPXHBOMY OOIT1
JUCTKIB

SlceH amepuKaHChKHI

YepBOHO-TTypITypOBi Kparku
Ha CTapHuX JIMCTKAX

IV. Amoniax (NH3)

I'pab 3Buuaitnuit

[Tpy HU3BKUX KOHIICHTPAIISIX
Ha HIDKHIA YacTUHI JIMCTKIB
3 SBISETHCS TJISHICBICTh Ta
CpiOJACTICTh, a MPU 3HAYHHUX
KOHIIGHTpAI[isiX —  JIUCTKH
CTalOTh ThMSTHO-3€JICHUMH, a

motiMm OypuMH 1  HaBiTh
YOPHUMH.




3. Pesynpratu BHECITH y Tabmuito 6.3.

Taonuus 6.3
SIkicHmMii cTaH 3a0pyaIHIOBaviB aTMOC(epH Ha JOCTIIKYBAHUX TEPUTOPIsAX
HasiBHicTb 3a0pyAHIOBa4iB y NOBITPI
. Cynbsdyp dnyopun O3o0H (03) AMOHIaK
I[OCﬂ_lﬂ)KYBaHa JIIOKCHT riiporeHy (NHz)
TISTHKA (SOy). (HF)
Hemae € Hemae € Hemae € Hemae
Jinsiaka Ne 1
HABKOJIO
1 ITPUEMCTBA
Hinsinka Ne 2
3a 1 KM Big
I ITPUEMCTBA
Hinsinka Ne 3
3a 5 KM Bif
I ITPUEMCTBA .
Hinsanka Ne 4
KonTpombHa (3a
MEIKEHO
MicTa)
BucHoBku. 3po0iTh BHCHOBOK WIOAO BIUIMBY TOKCHUYHHX
JBMHIAIPUEMCTBA HA MEBHI BUAM POCIIHH.
3anuTaHHA

1.YoMy BimOyBa€ThCS MPUTHIYCHHS KUTTEAISTIBHOCTI POCTUHHUX OpPraHi3MiB Mij
BIUTMBOM T'a30MOAI0HNX BUKHUIIB TPOMHUCIOBUX MIAMPUEMCTB?

2. ITosicHITh MEXaH13M BIUIMBY 3a0pyJHIOBAYIB HA KJIIITUHHOMY PiBHI.
3. SIk MOXKHa MOSCHUTU HASBHICTH MPUCTOCYBAIILHUX PEAKIlIA POCIUH /10
HETaTUBHMX BIUIMBIB CepeIOBHINA?

4. Yomy
3a0apBIICHHS?

M BIDIMBOM SO;

B OKPEMHX pOCIUH BIiJIOYBalOTHCS 3MIHU

5. SIx BIIMBaE CyMilll Pi3HUX 3a0pyAHIOBAYIB aTMOC(epHu Ha 30BHIIIHIABUIIIALL

pociuH MicTa?

6.Ha3BiTh HalO1IBIIT CTIHMKI POCIUHU 10 3a0pyIHEHHS TOBK1LIA?
7. Sxi 3a0pyaHIOBaY1 € HAMOUIBI MIKITUBUMHU JIJISL POCIIHH?

BHUKHU



JlaGoparopHa podora Ne 7

Tema: JLOCRigXKE@HHA CTaHy
AEepPEeBHUX 3eJyiIeHUX HacapXeHb
B Pi3HUX €KOJNOoriyHMX ymoBax

A

)

micta
(BIUIMB aHTPOIIOTEHHUX YNHHUKIB Ha
€KOCHCTEMH )
Haamipuuit AHTPOIIOT€HHUI

TUCK TNPU3BOAUTH  JIO
3HAYHUX TpaHC(POpMalifHUX 3MIH K B a010TMYHUX KOMIIOHEHTax Oiocdepu, Tak 1 B
010TUYHUX yrpynoBaHHAX. OcCOONMBO SCKpaBO HACHIAKU LbOTO BIUIMBY MOXKHA
CIOCTEpIraTd Ha pOCIMHAX MOOJU3y NPOMHUCIOBUX MIANPUEMCTB Ta Y3IOBXK
TPAHCIOPTHUX MaricTpajieil Micta. SIKIo yBaKHO BUBYATH YUIKOI)KEHHSUIUCTKIB, TO
MOKHA BU3HAYUTH HE TUIBKH SIKI pEYOBUHU 3HAXOJATHCS Yy MOBITPI, ajie IBCTAHOBUTHU
iX KUTBKICTb.

Pi3HOMaHITHI TOKCHMKAaHTH (Cylnbpyp MIOKCHI, KapOOH MIOKCHUJ, O30H, BaXKI
METajii, JIIOKCMH TOL[0) HEraTWBHO BIUIMBAIOTH HAa ycCl (PyHKII POCIMHHOTO
OpraHi3My 1 MPU3BOAATH A0 PI3HUX 3aXBOPIOBAHb.

Yu 3naeTe Bu, mo .
301UIbIIIEHHSI 030HY CIPHSE 3HMKCHHIO Y POCIUH

HGSIIaTHiCTb POCIIMH 10 aKTHBHUX

TIepeMillleHb y TIPOCTOPi POOHTH iX BMICTY XJIOpohiTy Ta 3MIHIOE aKTHUBHICTh

3pyYHUMHU 00’€KTaMu ISl BUBYEHHS CHGKTpOHHO-TpaHCHopTHO'I' CUCTCMU, CyJ'IB(l)yp

piBHA 3a0pyIHEHOCTI TepUTOpii Ha JIIOKCH/]T YIITKOJIPKY€E JTUCTKH, @ BACOKI KOHIICHTpaIlii

OCHOBI aHalli3y 3MiH y HUX OKPeMUX  SO2 MOTipIIyrOTh IIPOLEC GOTOCHHTESY i TUXAHHS

OloIHAMKAIAEIX  TIOKA3HHKIB pocnuH. JlyXe HEraTMBHO BILTMBAIOThH Ha MPOLIECH
a00KHUTTEBOTO

LOUKITY 3araJiOM.

KUTTETISIIBHOCTI POCIMH BUXJIONHI Ta3W aBTOMOO1TIB. Ix wactka craHOBUTH 10 60%
BiJl YCIX HIKIJUTMBUX PEYOBUH MOBITPs y MicTax. [1ix ix BrimBoM y ayOa, numu, B’si3a
3MEHIIIYIOTHCS PO3MIP JIMCTKIB, CKOPOUYETHCS TPUBAIICTh JKUTTS, 3arajibHa KUIbKICTh
xyopodiny 3menmyerbes y 1,5-2 pasu.

VY nepeBUHHHMX TOPiJ 32 YMOB TPHBAJIOrO BIUIMBY Cyiabpyp miokcumay (20
mkr/m® SO2 ) Ta HITpOreH IiOKCHIY BEpXiBKH
CTalOTh YEPBOHO-KOPHUYHEBUMH 1 TOCTYIOBO Mpuranaiire,
BIIMUPAIOTh (CMepeka, suHa); 4depe3 8 roAuH  deHomoris — e cucTemMa 3HaHb
Micys BILTMBY HiTporeH giokcuay (460 mxr/mi NO2) PO 3aKOHOMIPHOCTi C€30HHOTO
BiJIMMPAIOTh JIMCTKU Yy JIMCTAHUX JEPEB. PO3BUTKY HPHPOIH.

k1o 3’SIBISIIOTHCS IATOYKH HA BEPXHIN YaCTHHI JUCTKIB, 1€ MOXKe OyTH HACIIKOM
MiABMILEHOT KiJTbKOCTI 030HY y moBiTpi (500 Mkr/™mi mpotsirom 4 roaus). [IsMucCTICTD
JIUCTKOBOI MOBEpPXHI MOke OyTH HachigkoM Jii xjopy y kinbkocTil400-1500 mkr/mi
npotsrom BiJ 30 XBUIIMH J10 3 TOJHUH.



doHoBe 3a0pymHEHHSI 1 PO3MOBCIOMKEHHS IOJIIOTAHTIB HAa 3HAYHI TEPUTOPIl
BHUKJIMKA€E TIOMIKO/KECHHS POCIIMH, HABITh THUX, SIK1 3HAXOMATHCS HA 3HAYHUXBIJICTAHIX
B1JI JuKepena 3a0pyIHEHHS.



Omxe, 1 B3OIACHEHHS CBOEYACHUX 3aXOAIB 1O 3aXUCTy MPUPOTHOTO
CEpEIOBHILA TyXKE BaXJIMBO PO3POOUTH CHCTEMY PAHHBOTO BHUSBICHHS Ta €KCIIpec-
J1arHOCTUKY 3MIH B POCIMHHHUX YIPYHOBaHHAX MICTa.

IlikaBo npo BaxuBe.

3a3BuYail OUTHIIMK BIJCOTOK YpPa)KEHOI TKAaHWHHU CIOCTEpIiraeThcsi Oe3mocepenHbo Oist
KHJIOK JINCTKA, ONM)K4Ye MO yepemika. [[ITKOBI HEKpO3W BHHHUKAIOTh BHACHIJOK TOTPAIUITHHS Ha
JUCTOK KpaIruIMH Cynb(haTHOT a0 HITpaTHOI KHCIOT MiJ Yac CMOTY, TyMaHy a0o OmajiB y BUITIAII
KHUCJIOTHHUX JomliB. KpaifoBi HEKpO3M € CBiTYEHHSM HAKOITMYCHHS COJICH BaKKUX METaJiB Ha Kparo
JIUCTOBOI TJIACTUHKU;, Y TAKUM CIOCIO MOSICHIOETHCS BIIMUPAHHS KIHUMKIB XBOTHOK. MIKKUITKOBUH
HEKpO3 BHHMKAE B IMPOLECI HAAXOMKEHHS Y JHCTOK 4epe3 MOpU APiOHMX KparuiuH Cyab(parHoi
KHCJIOTH a00 OKCHIIB CYIb]ypy, SKi y HUTOILUIa3MI1 MEPETBOPIOIOTHCS Y CylIb(aTHY KUCIIOTY, SKa €
CHJIPHO TIPOCKOIIYHOI PEYOBHHOIO I JOCUTh WIBHJIKO 3a0HMpae BOJOTY y BYIVIEBONIB, SAKi
YTBOPIOKOTECS y Tiporieci GOTOoCHHTE3y. Y TBOPEHHS BUILHOIO KapOOHY CIAIOE€ YaCTHUHY JIUCTKA,
BiJIbHA PiJIMHA BUIIAPOBYETHCS, BYTJLISI BAMUBAETHCS OI1a1aMH, HACIIAKOM 40T0 € (POPMYBaHHS CyXO1
YOPHYBaTO-KOPHUYHEBOI TKaHUHK. KoM XJI0p03u 1 HEKPO3H WyTh IPOMEHSIMH BiJl KHJIKU JIUCTKA 3
MOCTYIOBUM 30UTBbIIEHHSM TuTONI (e mao0pe BHJAHO Yy KaliTaHa, KJICHA), MOXHA 3pOOUTH
MPUITYIICHHS, M0 TaKi 3MiHM BHUKJIMKaHI HAaJIXODKCHHSIM TOKCHYHHX DPEYOBUH UEpe3 KOPEHEBY
CHCTEMY.

Mema: OBOJIONITH 3HAHHSIMH, BMIHHSMU 1 HaBUYKaMH, LIOJO
BHU3HAUEHHS CTAHY POCIIHH, SIK1 3pOCTAIOTh B PI3HUX E€KOJIOTTYHHUX
YMOBAaX MICTA.

Oonaonanna: HOXWLI CaJIOB1, TANIEPOBI MAKETH BEJIUKOTO PO3MIpY,
MOpPHJIKA JJ1s 300py KOMaX.

006’ckm 0ocnidncenna: POCIUHHICTD PI3HUX JUISTHOK

Xinx podoru:

[Tpu BuKOHAHHI pOOOTH HEOOX1THO BPAaXOBYBATH TaKi MOKA3HUKH 1 MapaMETPH:
HampsIM BYJUIl BITHOCHO CTOPIH CBITY 1 PO3W BITPiIB; CTOPOHM BYJIHII (COHSYHA,
TIHbOBA); IIMPUHA BYJUIll; HASBHICTh BHCOKHX OYIMHKIB 3 000X OOKIB BYJIHII;
HAsBHICTh MpOTATy MDK OyAMHKaMU (JIBa OCTaHHIX IIOKAa3HUKU € OCOOJIHMBO
BAXJIMBUMHU, AK€ 32 YMOBH IIUJIBbHOI 3a0y0BH Ta MOTYKHOMY aBTOTPAHCIOPTHOMY
HABAaHTA)XCHHI TMOTOKH Ta3iB 1 MWy, CTHKAIOUMCh 31 CTiHAMU OYIWHKIB, 3HOBY
MOBEPTAIOTHCA 10 3€JC€HUX HACAJKEHb W BUKIMKAIOTH MIJBUILIEHE iX YIIKOIKEHHS);
MIJCUJICHUI MPOTST Ha MEPEXPECTIX MMUPOKUX BYJIUILIb; HASIBHICTh 3yITMHOK aBTOOYCIB,
aBTOTPAHCIOPTY, CBITIO(OPIB HA MEPEXPECTIX; HAOIMKEHICTh 3€JEHUX HACAIKEHD J10
noporu (KUTBKICTh PAJIKIB, HOMEDP PsIAY); BUJ HACAKEHB; CTIMKICTh BUIIB IEPEBUHHUX
mopiz.

I. BuzHaueHHs1 BMiCTY ILIIOMOYMY

1. OcHOBHUM JKEpEOM 3a0pyIHEHHSI TOBKULIS IUTIOMOYMOM € aBTOMOOUIbHUI
TPAHCIIOPT: Pa30M 3 BUXJIOTHUMHU razaMy aBTOMOOLIIS TTIOMOYM, 1110 MICTUThCS
B €THJIbOBAHOMY O€H3MHI, IOTpaIuisie B arMocdepy. 3anekHo Bl IHTEHCUBHOCTI
pyXy HeOe3IeuHa 30Ha y3J0BXK aBTOMaricTpajieid MoxKe MaTh MPOTSKHICTh Bijl
10 mo 500 M. Y mMexax I1i€i 30HM CIIOCTEPITA€ThCS MiJABUIICHUNA BMICT
TIIOMOYMYy B JIMCTKaX POCIMHHUX Opra”izMiB. JJis miATBEpIKEHHS IHOTO
30epiTh Onm3bko 100 T pocnuHHOT TPOOH (JIUCTKH



PI3HHX BUIIB POCIHH) Oe3mocepeHso Outst qoporu, Ha Bijacrai 2, 10, 50 M Big
JIOPOTH Ta y BiJAalIeHUX BiJ Hel 30HaX (KoHTpousb). [IpoOu moapiOHITh, JodaiiTe
NEBHY KUTBKICTh CyMilIi eTWJIOBOTO ciupTy i Boau (50 mur) i KU’ ATiTh, 1100
CIOJIYKH TUTIOMOYMY MEpErIIIN Y pO3UYUH.

Jlo AocHiKyBaHUX €KCTPaKTIB JOJANTe NEeKUIbKa Kparelb PO3YUHY HaTpii
cynbdiny. Skmio B npoOi € mproMOyM, TO YTBOPUTHCS YOPHHUM Ocaj TUIFOMOYM
cynbdiny. IHTEHCHUBHICTH 3a0apBJICHHS OCaay € TIOKa3HUKOM KIUIBKOCTI
ITIOMOYMY B JIUCTKAX pociiiH. OTpuMaHi pe3yinbTaTd BHECTH y Tabmuirto 7.1.

Taonuya 7.1
BMiCTy l'[.]'lIOMﬁyMy B JINCTKAX JT€PE€BHUX POCJIUH, AKi 3pOCTAa0Tb B310B/K
aBpToMaricrpaJi
InTeHcHBHICTH 3a0apBJeHHS 0caay IJIIOMOYM cyabdiny
JocaipkyBani
TJISTHKHA
Ha Ha Ha

B/ 1epeBHIX Besnocepesbo B%I[CTaHi 2M | Bixcrasi ' BiHCTaHi50
poCHHM 6ins noporn BijJ 10poTrU 10 M BIO M BIJ

TOPOTH JIOPOTH

II. OI_[iHIOBaHHH 3CJICHUX HACa/’KCHb 3a CTAHOM JIMCTKOBOT'O allapary

(HeoOxinmHo mocnmiautu ctaH He MeHue sk 10-15 ek3eMIuisipiB OHOTO BUIY

nepes). JlJist IbOTO MpoaHaNli3yWTe Taki MOKa3HUKHU:

1.

2.

®enonoriynuii ctan (denodaza). Sk mpaBuio, el CTaH BIAPIZHAETHCS Y
pociauH 3a0pyAHEHOT 30HU Ta B Mapkax (KOHTPOJIb).

BizyanbHe OIlIHIOBaHHS XJIOPO3HOI TKAHUHM (TOXKOBTIHHS TKAaHUHM JIMCTKA,
BHACJIJIOK pyHHYBaHHS xjiopodiny). Jlo yBarm Takox OepiTh po3TallyBaHHS
MOIIKO/IP)KEHUX JIMCTKIB Ha JepeBl (BIIHOCHO JOPOTH, MOBEPXHI 3eMJIl — HUXKHS
YaCTHUHA KPOHH, CEPETHS YU BEPXHH).

BigcoTok KkpamkoBuX a0o0 KpaHOBHX 3MIH IIrMeHTamil e L
JUCTKIB. Bu3HavaeThCs HAsIBHICTIO YEPBOHUX, KOBTHUX, _‘:-I"""“‘:'_"' i
CHHIX KpamoK i IUIAM, sKi MOXKyTh OyTH BHKJIMKaHi i g
KpaluliHaMu  CyAab(aTHOI/HITPATHOT ~ KHUCJIOT, COJISIMHU “'-“';_','Ff‘__ S Sk
BQKKHX METAJIIB. B

HasiBHiCTE HEKpO3iB (BiAMEPJIOT TKAHWHM), 1X BIJCOTOK BIHOCHO 3arajibHOi
noBepxHi JucTKa. Hekpo3u OyBaroTh AEKIJTBKOX THIIB.

Tunu HEeKpo3iB: a) UATKOBUM; 0) MIAMHCTHI; B) MIXOKUIKOBUI; T') KpalOBUM;
1) MPOMEHEBUH (B1J] )KUJIOK JINCTA); €) BEPXIBKOBUI; k) mapanenbuuit (Puc.1).
BusHaueHHst cryneHsi ypakeHOCTi (iTo- 1 eHToMmoukigHukamMu. CaaoBum
HOXKEM 3pDKTE JIMCTKM 3 PI3HUM CTYNEHEM YIIKO/DKeHHs; 30epiTh
€HTOMOIIKITHUKIB Y MOpuJIKy. [TopiBHSIiTE 3 TUMHU, 110 IpeACTaBieHl Ha Puc.2.




Pesynpratu gocnimxeHHs 3aHecTy y Tabnuio 7.2.

WWi/

ITpomenenuii ITpomenesuii BepxiBkoBuii IMapanenbuuii
(Bia 3KMIOK TMCTA) (B 3KWIOK nTMCTa)

Puc. 1. Tunu Hekposis

Camxa

Henapuuii moskonpsiz SnmuHOBI Bycaui 30J10TO0UKO

Puc. 2. EnroMomKigunku

Taonuys 7.2
XapaKTepI/ICTHKa JAE€PEBHUX POCJIUH HA pi3HI/IX I[iJ'IﬂHKaX
[ToKa3HUKH CTaHy JICPEBHHHHUX Ha Bigcrani | Ha Bigcrani | Ha Bigcrani
HO i . . .
p1I BesnocepeHbo 2M BIJ 10Mm Big 50M Bifg
JIOpOTH JOpOTH JIOpOTH

Ot moporu

deHonoriuluii crad

BisyaibHe oriHIOBaHHS
XJIOPO3HOI TKAHUHU

3MiHU KpaloBO1
MrMeHTalli JUCTKIB

HasBHicTh HEKpO3iB
(BKa3aTH TUIT HEKPO3Y)
Crynens ypaxeHOCT1
(iTOEHTOMOIIKITHUKAaMHU




111. 3acanvna xapaxmepucmuka cCmany HaAcCAOHNCeHb HA PISHUX OLIAHKAX.

6. 3 ypaxyBaHHAM TOIEPEIHIX MAOCTIIKEHb Ta BHUKOpHUCTOBYIouu [llkany
acummeso2o cmarny Oepes (.3, 3po0ITh 3arajibHi BHUCHOBKH IIOJI0 CTaHY
Haca/DKEHb Ha PI3HUX AUISHKAX. Pe3ynbTaTv BIacHUX y3arajabHEHb BHECITH Y
Tabmuiro 7.4.

Taonuya 7.3

I[MIkana :XKUTTEBOTO CTaHy A€pPeEB 3a XapaKTCPUCTHKOI KPOHHN

Kareropis
KUTTEBOTO
CTaHy JIepeB

XapakTepucTUKa MOIIKOIKEHb

3nopose
JIepEBO

He mae 30BHIIIHIX 03HAK MOIIKOMKEHHS KPOHH 1 cToBOYpa. MepTBi Ta Biamepii
TUJIKA ONMWHUYHI 1 30CEPE/DKCH] y HWKHIA 4acTHUHI KpOHH. JIMCTKHM 1 XBOs, sKi
NPUTTMHIIIN CBIN PICT, MAIOTh 3€JICHUI a00 TeMHO-3eNeHnid Koip. [TomkomkeHHs
auCTKiB 1 xBoi He3Haune (Menmre 10%) i He BIUIMBaE Ha

3araJibHUH CTaH Jiepena.

Ocabnene
(mouIKoaKeHe)
JIepEeBO

HasisHa xoua 0 oj1Ha i3 epepaxoBaHKUX HIKYE O3HAK: a) ryctora kporu 30% (25
— 40%) B pe3yabTaTi MmepeayacHoro onaganas abo HEJOPO3BUTKY JIMCTKIB (XBOT)
ab0 pO3PIMKEHOCT] CKEJIEeTHOI YacTUHHU KpoHH; 0) HasBHIcTh 30% (25 — 40%)
MEPTBHUX Ta MOMIKO/DKEHUX JIUCTKIB a00 TIOK, IKi 3aCHXAI0Th y BEPXHI ITOJIOBHHI
KPOHHM; B) TOILIKO/KEHHS (00’ imaHHS. CKpydyBaHHS, XJIOPO3U, HEKPO3HUTOIIO) 1
BUKIIIOYCHHSI 13 acHUMUTAIIAHOT misutbHOCTI 30% BCi€l mmIiomii JUCTKIB (XBOI)
3aBISKH KOMaxaMH, I[MAaTOTEHHHUMH OpraHi3MaMu, MOXeXaMu, arMmochepHuM
3a0pynHeHHSIMHU 200 HEBIIOMUMU MPUYUHAMH. Y IF0 KATETOPIiI0 BXOISATH TAKOXK
JiepeBa 3 OJJHOYACHOIO HAasIBHICTIO O3HAK ,,a”, ,,0”, ,,B” Ta IHIIUX, SKi IPOSIBISIFOTHCS
B pI3HIA Mipi, aje MPU3BOIATH JO CYMapHOTO OCIIAOJCHHS XHTTEBOTO CTaHY
nepesa Ha 30%.

Tlyxe
ociiabiene

(cunmpHO
TIOIITKOKECHE )
JIepeBO

VY BepxHiii OJOBHHI KPOHH HasiBHA Xo4a O OJ[HA 13 MepepaxoBaHUX HMKUEO3HAK:
a) TYCTOTa KPOHU CTaHOBUTH MeHlIe 60% B pe3ynprari nepeayacHoro ornajJaHHs
JUCTKIB (XBO1) a00 pO3PIAKEHOCTI CKENIETHOT YaCTUHU KpOHU; 0) HassBHICTH 60%
MEPTBUX Ta MOUIKOKEHUX JIUCTKIB 200 T'iJIOK, SIK1 3aCUXal0Th Y BEpXHIN MOJIOBHHI
KPOHH; B) MOUIKOJUKEHHS (00’iNaHHA. CKpY4yBaHHs, XJIOPO3H,HEKPO3U TOLIO) i
BUKJIIOYEHHSI 13 acUMUIALINHHOT AlsuibHOCTI 60% (50 — 70%) BCi€l miom JUCTKIB
(xBOT) 3aBJSIKM KOMaxaMHu, MATOT€HHUMH OpraHi3MaMH, MoXeKaMH, aTMochepHUM
3a0pyaHEHHSAMU a00 HEBIAOMUMH NpPUYMHAMU. Y II0 KATErOpil0 BXOJSATh TAKOX
JIepeBa 3 OJHOYACHOK HAsBHICTIO O3HaK ,a”, ,,0°, ,,B” Ta IHIOHUX, SKi
IPOSIBJISIIOTHCS. PI3HOIO MIPOIO, aje MPU3BOASTH /10 CyMapHOIO

OCJIa0JIEHHS )KHTTEBOTO cTaHy AepeBa Ha 60%.

Hepeso,
K
€B1IMHUpaE

OcHOBHI 03HaKM BIIMUPaHHs JIepeBa: KpOHA 3pyHHOBaHa, il 'yCTOTa cTajia MEHILE
15 —20% y nopiBHsAHHI 13 310pOBUM JiepeBoM; Oibie 70% Tijok KpoHH (y TOMY
YHCIli B 11 BEpXHiil OJI0BUHI1) cyxX1 abo Ti, K1 3acuxaroTh. JINCTKH, K1 30epernucs
Ha JiepeBi (XBOs) XJIOPO3HI: JMCTKH (XBOsI) MarwTh OMifo-3elieHe, JKOBTYBare,
*oBTe abo momapaHuyeBe 3a0apBiEHHS; HEKPO3 Ma€ CBITIIO KOPUYHEBUH,
KOPUYHIOBAaTUH ab0 4OpHUM Komip. Y LEHTpajbHIM yacTHHI

CTOBOYpa MO>KJIMBI O3HAKH HAasBHOCTI MIKiJHUKIB.

CyxocrTiit

VY nepumii pik micns 3aru0eni Ha AepeBi MOXKYTb OyTH 3aJUIIKH CyXoi XBO1 a0
CyxX1 JIUCTKH, K1 He omanu. HasBHI o3Haku komax-kcuiodaris. B monameiiomy
JIEPEBO BTpAYa€ TUIKU Ta KOPY.




Taonuua7.4

KuTTeBUii CTaH IepEBHUX POCJHH HA PI3HUX AUITHKAX

Kareropis Kareropis
JKHTTEBOIO TIJISTHKHA
CTaHy besnocepennbo Ha Bincrani 2 Ha BincranilO Ha Bincrani50
JAepeBHUX o111 Topory, M BiJl JOPOTH, M BiJl JOPOTH, M BiJl TOPOTH,
0
MH )
pocJ % % %

3mopoBi

nepeBa

Ocnabneni
(TomkoKeH1)
nepeBa

Hyxe ocma0ieHi
(criIbHO
TTOTIIKOJIKCH] )
JepeBa

Jepena, 110
BIIMHPAIOTh
Cyxocriii
3aranpHui
BHCHOBOK IIO/I0
CTaHy JePEeBHUX
POCTIVH HA JUTSHIT

BucHoBkH. 3po0iTh BUCHOBKU LIOJ0 CTAHY AEPEBHUX POCIHMH Ha BYJIUISX
MICTa Ta y JIICONAPKOBHUX 30HAX.

3anuTanHga

1.lxuM 9YMHOM BIUTMBAIOTH 3a0pyAHIOIOYI PEYOBMHHM HA CTaHIECPEBHUX
HacaHKeHb?

2. SIki 13 3a0pynHIOBaYiB € HAWOUIBIN MIKIITMBAMH JIS MICHIEBUX JEPEBHHUX
pociuH?

3. YoMy yTBOPIOIOTHCS HEKPO3H i XJIOPO3U HA MOBEPXHI1 JIUCTKIB?

4. SIk TOKCMKAaHTH BIUIMBAIOTh Ha 3araJiIbHU CTaH JIEPEBHUX POCIUH MICT 1

cenu’?

5. Uu BCsIKi BUIM IEPEBHUX POCIHH JIOIIBHO BHCAIKYBaTH Ha BYJIHUIISIX MICT

Ta CeUIL?

6. SIki BUIM AepeBHUX POCIIMH MIEpeBaXkaloTh Ha BYIUIAX Baroro micra?

7.

Axwmit HEraTUBHUI YMHHUK Yy HaWOUIbIINIA Mipl BIUIMBaE Ha Jepe

BHipocauHU Bamoro micta?

8. Ski HaOLIBII MPOCTI 3aX0U MOXKYTh MO3UTUBHO BIUIMHYTH Ta 3aXUCTUTH
JIEpPEeBH1 POCIWHU BiJl aHTPOTIOTEHHUX 3a0pyTHEHB?

9. SIxoi MIKOAM 3aBHAIOTh €HTOMOIIKIIHUKHU JepeBHUM pociuHam? HazBiTh
BijioMi BaMm 3axomu 60poTHOM 3 eHTOMOIITKI THUKAMH.



JlaGopaTopHo-npakTuHa podora Ne 8

VI SIKUX

MyHKTaxX 1

Tema: OLLIHKOBAHHSA CTaHY
HaBKONMMILHbLOIO cepenoBmiuia 3a
HasABHICTIO Ta PiSHOMAaHITHICTIO
NMAWIANMHUKIB

JIumalHUKY — TOCTaTHBO MOIIUPEH] OpraHi3MH,
XapaKTepHa
BaJICHTHICTh MI0A0 (aKTOPIB CEPEOBUINA i BUCOKA
YYyTJIMBICTH JI0 BIUIMBY 3a0pyIHIOBa4YiB Ha HHOTO.

BuB4yeHHS JHMIIAMHHUKOBOIL
MOOJMU3y BEIUMKHX TPOMHUCIOBUX OO0’€KTIB CBIIYUTH,

IMpOKa  EKOJIOTIYHa

(dnopu B HaceleHUX
o CTaH

HAaBKOJIMITHBOI'O CCPCHOBUIIA BIINIMBA€ HAa PO3BUTOK JIMIIaiHUKIB. 3a TXHIM BUJIOBHM

CKJIaaoOM 1 CTYIICHCM HOHII/IpeHOCTi MOKHa

pobutu BHCHOBKH 10/10 3a0pyIHEHHS
HABKOJIMIIIHBOTO CEPEIOBULIA.
JocmimxeHHs MMOKA3yI0Th, 10 y

MIPOMUCIIOBUX pallOHaX Ta TEPUTOPISIX HABKOJIO
HUX, CIIOCTEPITa€eThCsl MpsMa 3aJEKHICTh MIXK
3a0pyIHEHHSIM  TOPUPOAHOTO  CEepeloBUINA I
CKOPOYCHHSIM KUTBKOCTI MIEBHUX BUJIIB
aumaiHukiB. OTXe, JTUIMIAWHUKA € YYJIOBUMHU
OlOJIOTIYHUMH ~ TECTOpaMH —  OpraHi3MaMu,
HasBHICTh 1 CTaH SKUX 3aJleKUTh BIJ 3MIH Yy
CepeIOBHIII.

JloBinka:

JlumaitHuku 3maTHI  TpUBaJUK  dYac
nepedyBaTH y  CyxoMy,  Maixe
0e3BOJTHOMY CTaHi, KOJIM 1XHS BOJIOTICTb
cranoButh Jie 2-10% cyxoi macu. 3a
TaKMX yYMOB BOHH JIUIIE MPUIUHSAIOTH
JKUTTEBI TIPOLIECH, SKI MOHOBIIOIOTHCS
IpH TepuIoMy 3BOJIOKEHH1. Takuil ctaH
Ja€ M MOXIMBICTh  BHTPUMYBATH
CHUJIbHE COHSIUHE OTIPOMIHEHHS,
HarpiBaHHs W OXOJIO/KCHHSI.

OCKUIBKH JIMIIAHUKY TTOTJIMHAIOTH BOAY BCI€I0 TOBEPXHEIO TAJIOMY MEPEBAKHO

BaxxauBo 3HaTm:

13 arMoc(epHUX OMaaiB 1 MOYACTH 3 BOJSHHUX IIapiB

YyTausicTs HOBITPSI, BOJIOTICTh X CJaHEW € HEeCTaJol M 3aJleKUTh
numaiig  BLA BOJIOTOCTI HABKOJMIIHBOIO cepeloBuIla. Takum
KiBJIO YMHOM, TIOTIMHAHHS  BOAM  TUIOM  JIMIIAiHUKA
. 3a0pyHIO  ginGyBaeThCs, HA BiAMiHYy BiJ BHIIUX pPOCIHH, 3a
iiﬁg;i?wenc’l ¢ismuauMu, a He 3a (i3iONOriYHMMHM  3aKOHAMH.
TCHHSM MinepanbHi pPEYOBUHH 'y BUNIAAL BOJHMX DO3UMHIB
putsrn  HAAXOIATH Y CJIaHb JIMIIAWHUKA 13 TPYHTY, MPCHKHUX MOPif,
y nepeB. IlepeBakHa KUIBKICTh XIMIYHMX €JIEMEHTIB
HAaBKOJIMIIHE CEPENIOBUIE  HAAXOAUTH Y JIMIIAWHUKU 3 aTMOC(PEpPHUMH OlagaMu H
IIOITTMHCH1
TOKCHYHI

PEYOBUHM, 1110 ¥ BUKJIUKAE
¢i3ion0rivni

MOpyLIEH
HsTa MOPGOJIOTIYHI 3MIHH.



nuioM. [lormuHaHHS €eMEHTIB 3 JOIIOBOI BOIU
BiJIOYBa€THCS TyXKe IIBUJIKO.

OCKUIBKH KUCJIOTHICTH 1 TOKCUYHICTH OIaJIIB
y PpI3HHX YMOBax CEpENoOBHINA CHJIBHO BapIiroE,
(HampuKJIa, y 30H1 BIUIMBY METATYPTiiHUX 3aBOJIIB

BOHH MAIOThb KHCJIC CCPCHAOBHUIIIC,; YV 30HAX
Yu 3naete By, 110 IUIaiHUKY HAKOTTMYYIOTh YCi
palioaKTHUBHI OMa/IH, SIKIBUIAIAI0Th MICIIsl aTOMHUX
BHOYXIB,y TOMY 4Hcli WcTpoHIii-90 1 me3siit -137.



MIANPUEMCTB, K1 BUAULIIOTH B arMocdepy Jyrd — JYy)KHUMH) TpH MABUIIEHHI
KOHIICHTpAIIll XIMIYHUX CIIOJIYK y BOA1 i MOBITPI1, Pi3KO 3pOCTa€E TXHIN BMICT y CIaHIX
JUIIAWHUKIB. Y JC1 TUITAHUKY MalOTh OLTBITY 3/1aTHICTh HAKOMUYYBaTH MiHEpaIbHI
I opraHiyHi pEYOBHHHM, HDK JMIIAHHUKUA BIAKpUTHX Miclib. OcobiuBo OaraTto
MIHEpAJIbHUX W OpPraHIYHUX PEYOBHH IMOTPAIUISLE B TUIO €Mi(PITHUX JIMIITAWHUKIB, IO
pPOCTYTh Ha CTOBOypax JIepeB, 3a JOMOMOTOIO SIKHX MO)KHA BHU3HAUYNUTH HASBHICTH B
arMocdepi Maike 30 eTeMEeHTIB: JIITIIO, HATPitO, KaJliF0,MarHiro, KaJbIlit0, CTPOHIIiIO,
aJTIOMIHII0, TUTAHY, BaHA/110, XpOMY, MapraHIlto, 3a1i3a, HIKEJII0, Mijli, CBUHIIIO, PTYTI,
ypany, GTopy, oy, CIpKU Ta iH.

Yum OuIBIIIE .
. JyMKa y4yeHoro:
JIATIaNHAKA V 1926 p. mBencekuii yuenwuii P.Cepkanep
HaOMMKYIOTBCSA JI0 JDKEpesia 3a0pyIHEHHS  omy6iikyBaB JlaHi CBOIX
THM OUIbIIE IX CJaHh TOBCTIIIAE, CTA€  JiXEHOJIOTIYHHUX JOCIiIKEHb

KOMHaKTHiIHOIO, Maiike TMOBHICTIO BTpAvae CTO.KronLl\fu. 3a KIIBKICTIO JIUIIIAWHUKIB B1H
. MOJIJIMB MICTO Ha TPU 30HU: “JTIMIIAMHUKOB
IIJIOAOBC TUIO Ta PsACHO ITOKPHUBAE€THCA OALI CTO HATPH 30 - a oBa

. I 6 nycrens’ (uentp MicTa); “30Ha
COpEALAMU. ONtaJIbLIC 3a0pyAHCHHA NPUTHIYEHHS’, € 3YCTPIYaOThCAOIUHIYHI

atMoc(epr NPU3BOAUTH JIO 3a0apBIICHHS EK3eMIUIAPY JIMIIAMHUKIB 1 “HOpMaibHA
jomari JIMIIAWHUKIB y OuUTyBaTud a0  3o0ma” — mepemmicTs

dbioneroBuit KOJIbOPH, ix TaJIOMU
3MOPIIYIOTHCS 1 3 YaCOM THUHYTh.

HaiiGinpm 4yTnuBOIO € peakiis JMIIAHHUKIB Ha HAsBHICTh JIOKCHIY CIPKH,
KoHIeHTpamis sikoi 0,5 Mr/Me € 3ryOHOIO IS BCiX BHUIIB JumnaiHukiB. Ha
TEPUTOPIAX, 3 cepenHbor0 KoHneHtpanicro SO, momax 0,3 mr/m®, numaiiHuku
MPAKTUYHO BIJACYTHI. 3 MOCTYNOBUM BIAJAJICHHAM BIJ JKEpesia 3a0pyaHEHHS, KOJIU
KOHIIEHTpallig Jiokcuay cipku 3menmyetbes Big 0,3 go 0,05 mr/m® |, cnowarky
3 ABIIAIOTHCS HAKUITHI JIMIIAWHUKY, TIOTIM JTUCTYyBaTi ((icIiis, JexkaHopa, KCAaHTOPis).
3menmenHs konuenrpauii 1o 0,05 mr/m® chpuse mosBi KyIIMCTUX JTMLIAMHUKIB
(ycHes, aJeKTopisl, aHANTUX1s1) 1 IEAKUX JIUCTYBaTUX (JI0Oapist, mapmenis).

Ha gacToTy nommpeHHs TMiaiHUKIB BIUTMBA€E KUCIOTHICTh cyOcTpary. Hakopi,
[0 Ma€ HEUTPAJIbHY pPeakKilito, JUIIAMHUKY [TOYyBalOTh ceOe Kpallle, Hi’XK Ha KHCIIOMY
cyocTpari. L{uM nosiCHIOEThCS 3a1€KHICTh BUJIOBOTO CKJIaAy JHUIIAMHKUKIB BlJ TOPOIU
TEPEB.

Ha Michbkiii TepuTOpil BUIUISIOTH TPU PiBHI «30HU JUIIAHHUKIBY» (Tadm. 8.1).

Taonuuysn 8.1
IommpeHicTh JMIIAMHUKIB y Pi3HUX pailoHAX MicTa
Konuenrpanis

3oHN JUIIAHHUKIB Paiion micTa JTIOKCHIY CIpKU
«JInmaiinukoBa nmycresns» (JIMIaiHUKI Ilentp micta i npomucnosi | Bume 0,3 mr/m®
MPAKTUYHO BIJICYTHI). paiioHu, MOBITPS CUIIBHO

3a0py/nHEeHE

«30Ha npurHidyeHHa» (praopa GigHa — Paiion micra 13 cepeiHiM 0,05 mr/m® — 0,3
¢iciii, 1eKaHOPH, KCAaHTOPI1). piBHEM 3a0pyIHEHOCTI Mr/m3




«30Ha HOPMAJIBHOT JKUTTEIISUTBHOCTI» Oxpainu micra, mpumiceki | Menme 0,05 mr/m®
MaKCHMaJIbHa BH/I0BA PI3HOMAaHITHICTb; TEPUTOPIi, TAPKOB1 30HU
3YCTPIYAIOTHCS 1 KYITUCT1 JINITATHUKY:
yCHEl, aHanTiXii, aleKToPii)




Takum 4YMHOM, METOAMKA OILIIHIOBAaHHS 3a0pyaHEHHS aTMocdepH 3a HasABHICTIO
Ta PI3HOMAHITHICTIO JIMIIAMHUKIB 0a3yIOThCS HA TAKUX 3aKOHOMIPHOCTSX:

e UuMm cuibHIIIE 3a0pygHEHE CEpelOBMINE, THUM MEHIIE KIUIBKICTh Ta
PI3HOMAaHITHICTh JINIIIAWHUKIB.

e Yum cunpHille 3a0pyaHEHE CEpelOoBHUINE, TUM MEHIIAa IUIoma CTOBOypa
JiepeBa BKpUTA JINIIATHUKaAMH.

e Haii0inpm 9yTIMBUMU 10 MIBHUINCHHS PIiBHS 3a0pyJHEHHS CEpEOBHINA €
KYIIKCTI JTUIIAWHUKH, K1 3HUKAIOTh NEPIIUMU, TIOTIM 3HUKAIOTh JINCTYBATI,
OCTaHHIMH — HAKHUITHI.

IixaBo npo BaxinBe

JInmaiinuky — 11 0COOJIMBI OPTaHi3MH, YTBOPEHI B Pe3yabTaTi cMM0103y BOIOPOCTi i
rpuba, 3 HOBUMH Mop(donoriyHuMH, (i3i0JOTIYHUMH Ta €KOJIOTIYHUMH BJIACTHUBOCTSAMHU. Bimomo
nonaz 20 Tuc. BUIIB IMIIAWHUKIB. Bif iHIIMX OpraHi3MiB, y TOMYy YHCHi W BiJl OKpeMHX TpHUOiB i

BOJIOPOCTEH, BOHU BIPI3HAIOTHCSA 3a (hopMoro, Oy/l0BOIO, XapakTepoM OOMiHY

PEYOBHH, HASBHICTIO JIMINIAHHIUKOBUX PEYOBUH, CIIOCOOAMH PO3MHOXKEHHS, TOBLIEHUM
poctom (Big 1 1o 8 MM 3a pik). CraHb TUIIAKHUKA CKIAJAETHCS 3 IEPEIUIETEHUX HUTOK
rpuOHUL — TiiB 1 PO3MINICHWX MK HUMH KIITHH a00 HHUTOK BOAOPOCTEH. 3a
JIONIOMOI0l0 TPUOHMX HHUTOK, IO BIAXOAATh BIJ] HIKHBOI KOpH, JIMIIAWHUK
MPUKPITUTIOETBCS 10 CyOCTpary, Ha SKOMY pocTe. Y NesSKHUX JTUIIAHHHUKIB HIKHBOT
KOpY HEMae 1 BIH 3pOCTAaeThCs 13 cy6CTpaT0M riaMmu CcepleBHHU.
Bomopocrti B ciiaHi aumaiiHUKa JTy’Ke 3MiHIOIOTh CBiil 30BHIIIHINA BUIIsA. OCOOIMBO 1€ CTOCYETHCS
HUTYACTUX BOIOPOCTEH, AKI B JIMLIIAMHUKY PO3MAAAIOTHCSA 10 OKPEMHUX KJIITHH 1 3MIHIOIOTHCS 10
HEBMI3HAHHSA. Y JIMIIAHHUKY BOAOPOCTI CTAIOTh CTIMKIIIUMH IO BHCOKHX TEMIIEPaTyp, MOXYTb
BUTPUMYBATH TpuBajie BUCyllyBaHHsA. ClaHb JUILAHHUKIB pi3HOMaHITHA 3a (opMor0, po3mipami,
OynoBoro, 3abapsieHHsM. Koumip ciani 3yMOBJICHMIH HasBHICTIO MITMEHTIB B 00OJOHKaxX TiiB 1
IUTOJIOBHX TiJIaX JIMIIAWHUKIB. PO3Pi3HAIOTH 1T’ AITh ITPYyN MIrMEHTIB: 3€JIeHl, CHHI, (Pi0JIeTOBI, 4epBOHI1
i kopuyHeBl. IIirMeHTH yTBOPIOIOThCS JHIlEe Ha CBITI. UuMm Oinblie CBITJIa B MiICILI 3pOCTaHHS
JUIIANHKUKIB, TUM SICKpaBillle 3a0apBIeHHs BOHU MatOTh. 32 MOP(HOJOTIYHUMH O3HAKAMMJINIIIAKHUKI
MOJUISIOTh Ha KIPKOBI, JIUCTYBAT1 Ta KYIIHCTI.

Puc. 1 ®opmu ciaaHi JuIAHHUKIB:

a) KIpKoBa (HaKUITHA);

0) mucTyBara;

B.I.JT) KYIIUCTA,

€) pO3THH ciaHi: | — BepxHs kopa, 2 — map
BOZIOPOCTEM, 3 - cepaueBUHa, 4 — HUKHS KOpa;
K —COpEeIii.

V kipkoBHX, a00 HAKUITHUX, JTUIIAHHUKIB CTAHbMA€E
BUDJISL 3a0apBiieHOi KIpOYKM a00 HalbOTy, IO JyXe
IIITFHO MPUPOCTAE 10 cyOcTpary. ToBmKHA KIPpOYOK pi3HA
— BiJI JleZIBE TIOMITHOTO HAaKWIy ab0 MOPOIIKOMOIIOHOTO
HapoTy J10 0,5 cM, miamerp — Big KitbkoX MimimMerpiB g0 20-30 cm. HakuiHi JIMIIaitHUKA POCTYTh
Ha TIOBEPXHIi IPYHTIB, TPCHKUX MOPiJ, HAa KOPi A€PEeB 1 KYIIIiB, OTOJICHIH JepeBuHi, 1m0 THHE. J1o mmiel
IpyNy JUIIaHHKUKIB BXOAUTH HalOUIbIe BUIB (6u3bko 80 %), 10 TparisioThCs B PI3HUX YMOBax.
JluctyBari JNUWIIAHHUKKA MaroTh (QOpPMY IUIACTMHOK pI3HOTO 3a0apBi€HHS, TOPU30HTAJIBHO
pO3MINIeHUX Ha cyOcTpari (mapMmetisi, CTIHHA 30JI0TsIHKA). [ITacTHHKY, SK MpaBwiio, okpyrm, 10—
20 cm y pmiamerpi. XapaKTepHOK OCOONMBICTIO JHCTYBaTUX JHUIIAWHUKIB € HEOIHAKOBI




3abapBiIeHHs i OynoBa BEPXHBOI | HIKHBOT TOBEPXOHB CJlaHi. Y OUIBIIOCTI 3 HUX Ha HUXKHIM YacTHUHI
CJTaHl YTBOPIOIOTHCS OPTaHM KPIMJIEHHS 10 CyOCTpary — pU30iau, IO CKJIAJAIOThCA 13 310paHuX y
nmy4ku TidiB. BoHU pocTyTh Ha MOBEpXHi TPYHTY, cepe MOXiB. JIMCTyBaTi IMIIAWHUKN TTOPIBHSHO 3
HaKUITHUMH € OLIbII BHCOKOOPTraHi30BaHMMH (GopMaMu. Y KYIIMCTUX JUIIAHHUKIB CJIaHb Mae
cTebnononioHy Gopmy, MPUKPITUTFOETHCS 10 CyOCTpary HEBEIMKUMU JIIJITHKAMU HIKHBOI YaCTHHH,
a BEPXHs YaCTUHA PO3rayly’KeHa 1 MIJHATA HaJl TOBEPXHE0 abo 3BHCAE 3 epeB MOIIOHO 10 KOLUUIATUX
rpuB — «00OpoaaTi JIMIIAKHUKWY. 3a piBHEM OpraHizaiii KyIIUCTUTUIIAWHUKY € HAaBUIIUM €TarioM
PO3BHUTKY ClIaHi. IXHS ClIaHb OyBa€e pi3HUX pO3MipiB: B Kiabkox mMitiMeTpiB 10 30-50 cm. bopoxari
JTUIIAHHUKA MOXYTh gocsiratd 7-8 M (ycHes). [lo KymMCTHX JIMIIAWHUKIB HaleXaTh LETpapisd,
aJIEKTOpisl, HEHPOMOIoH, €BepHis Ta iH. PO3MHOXKYIOTbCS IMIIAfHUKA B OCHOBHOMY BEr€TaTHBHO —
JaCTHHAMH CJIaHl, SIKI HE € CIeliali30BaHuMU

«OpraHaMu» BEreTaTMBHOIO PO3MHOXKEHHs. JInmiallHuKM HeBHOAmIMBI O YMOB CepeloBHILA 1
XapaKTEepPU3YyIOTHCSI BHCOKOIO CTIMKICTIO MPOTH BIUIMBY HECHPUATIMBUX (hakTopiB. BOHH MOXYTBH
POCTH B HaliPI3HOMAHITHIIIMX YMOBAX OCBITICHHS i BOJIOTOCTI, JIETKO BUTPUMYIOTh TPUBALy HECTauy
BOJIH, Pi3Ki KOJIMBAaHHS TEMIIEPATypH, OHAK MTO-PI3HOMY pearyroTh Ha 3a0pyqHeHHs moBiTps. Jleski
3 HUX HE BUTPUMYIOTh HaBiThb Majioro 3a0pyIHEHHs MOBITPS 1 TMHYTh, 1HIII — >KUBYTH JIUIIE B
HACEJICHHX ITYHKTaX, Y TOMY YHCJi B IPOMUCIIOBUX MicTax. Busuuguiu yro ocoonusicms iumlaiHuKie,
iX ModicHa eukopucmosgysamu K 0ioiHOUKamopu 0Jisl OYiHIOBAHHA Yyucmomu nosimps. JInmainHuku
pPOCTYTh Ha HaPi3HOMAHITHIMIMX CyOCTpaTax: KaM’ sSHHUCTHX IMOpOJax, TPyHTi, KOpi AepeB, XBOi,
JUCTKAaX BIYHO3EJICHUX POCIHH, MOXaX, JI€PEBHHI, IO THUE, Ta 1HIIMX POCIMHHHUX peITkax. BoHu
MOXKYTh TMOCETSATUCS Ha CKJIi, IIKIpi, 3ali3l, raHYipKax Ta IHIIMX MpeAMEeTax, Mpu IbOMY T'OJIOBHA
yMOBa JUIA iX MOCENICHHS — TPUBANICTh MepeOyBaHHS MpenMeTa B HEPYXOMOMY CTaHi. XapakTepHa
6ioJ0ri4Ha OCOOJMBICTh JHINIAWHUKIB — YTBOPEHHS TaK 3BaHUX JIMIIAMHUKOBUX KHCJOT, fKi
BIJKJIQIAIOThCSI HA TOBEPXHI Ti)iB y BHUIISAI KPUCTAB, MaJIMYOK, 3E€PHATOK Tomo. Humu
3YMOBJICHHH KOJIip JnIaiHuKiB. Bizomo 10 150 numaiiHUKOBUX KUCIIOT, SIK1, KPiM JIMIIAHHUKIB, HiJle
HE 3ycTpivaroThes. bionoriune 3HaueHHs iX mie He BUBYEHE. J[esKi 3 HUX MaroTh aHTUOIOTHYHI 200
TOKCHYHI BJACTUBOCTI 1, OYEBHMJIHO, BHUKOHYIOTh 3aXUCHY (YyHKLIIO. Y 3B’S3Ky 13 3HaYHUM
MOIIMPEHHSM JIMIIANHUKH BiIIrPalOTh BXKIIMBY POJIb y IPUPO/II K MPOAyeHTH Oiomacu. Cemnsianch
Ha TpChKUX MOPO/IaX, BOHU CHPUSIOTH iX BUBITPIOBAHHIO, a MICJsI BIIMUPAHHS YTBOPIOIOTH HEBEJIUKY
KUIBKICTh TYMYCY, Ha IKOMY MOXKYTh OCEJISTHUCS 1HII1 pocauHU. Och YoMy iX Ha3UBaIOTh "MOHEpaMu
pocauHHOCTI". JIMmIaiHUKKM € yKpUTTSIM Ta ket ans Oararbox Oe3xpebeTHUX TBapuH. Humu
KUBJISITHCA 1 JIesiKi XpeOeTHi. [leski 3 HUX BUKOPHUCTOBYE B XKy 1 JroauHa (LeTpapist 1CJIaHJIChKa,
yMOinikapis icTiBHa). B 7Ky BUKOPHCTOBYIOTH TaKOX JIMIIAWHUKU POAY acTillMIisl, BiIOMI 1]l HA3BOIO
«MaHHa HeOecHay. 3 JMIIAHUKIB J0OYBalOTh CIUPT (LETpapis iCIaHJChKa, JesKI BUIU KIIAIO0HIN),
JakMyc (JiekaHopa iCTiBHa, podena), ¢papOu (oxposexis, AesKi BUAU poden), iX BUKOPHUCTOBYIOTh SIK
CUPOBHUHY JIJIs TapyMepHOI IPOMHUCIOBOCTI (€BEPHIsS CIMBOBA), B MEUIIMHI /IS BATOTOBJICHHS JIIKIB
(uetpapis, JekaHopa, 1o0apis).

Mema: HABUUTHUCSA
BU3HAYaTH CTYIIHb
OpyIHEHOCTITEPUTOPIi 3a pe3yabTaTaMu JiXCHOIHAMKAIIII.

Oonaonanna: Jayna, paMmKa
ipoM 10x10 cm
kinituHamMu 1x1 cMm..

00’°ckm 00ci0NHceHHA . TUIITATHUKA

Xix pobotu

OOcTeXTe TEPUTOPIIO MIMSHOK HAa HASIBHICTD PI3HUX BHIIB JHUIIAHHHUKIB: 1)
o1 goporu, 2) uepe3 100 m, 3) gepes 300 m, 4) gepe3 500 M Big goporu, 5)

3a

po3M



y JicomapkoBiii (a0o 1HIIH uncTiit) 30H1. OOCTEKYyBaHY TEPUTOPIIOPO3OUIATE
Ha kBajaparu po3mipom 10 x 10 M. ¥V ko’kHOMY KBaipari migpaxyire 3arajibHy
KUTBKICTB JIEpeB 1 JepeB, BKPUTUX JHUIIAHUKaMU.J{ai y KO)KHOMY KBajpari
BubOepiTh 10 crapux, 3M0pOBUX JEpeB M MiJApaxyWTe KIJIbKICTh BHJIIB
JUIIAHHUKIB (He 000B’SI3KOBO 3HATH TOUHYHA3BY BUY, TOTPIOHO PO3PI3HIATH
iX 3a KoMpOpOM 1 opMoro TajoMy). Tak, 10 HAKUITHUX HajexkaTh rpadic
CBITJIO-CIpOTO KOJTLOPY, KCAHTOPIs — JKOBTO-TIOMapaHYOBOT0; /10 TUCTYBATHX:
TIIOTIMHIS — TOMEJSICTO-CIPOTO  KOJIBOPY; JI0 KYIIMCTHX — KJIQJOHIS —
MaJIeHbKUH CPpi0IsICTO-CIpUil KYIITUK, YCHES — sIK3BHCaroua 00pojia cipyBaro-
3€JIEHOTO KOJIBOPY.

JIist OIiHIOBaHHS CTYTCHS MOKPUTTS CTOBOypa JepeBa JHIIAWHUKAMHU Ha
BucoTi 150 cM Ha HaWOUIBII 3apOCIly YaCTUHY KOPH HAKJIAJAIOTh PaMKy U
HiAPaxoBYIOTh BiJICOTOK TUIOIII PaMKH, 3aHATHI JTUIIAHUKAMU.

Ha koxHiil AUISHII BpaxoBYIOThCSI TaKi MapameTpH: a) 3arajbHa KUIbKICTh
BU/IIB JIMIIAWHUKIB; 0) CTYIIHb MOKPUTTA IIApaMU JIMIIAWHUKIB OKPEMUX
JIepeB KOXKHUM BHJIOM JIMIIIAHHUKIB; B) KIJIbKICTh KO)KHOTO BHTY.

B mpotieci o1iHIOBaHHS 3a3Ha4Y€HUX IMapaMeTPiB JOLLIHHO BUKOPHUCTOBYBATH
I’ ITHOANbHY KAy, HaBe[eHy y Tabnuil 8.2.

Tabnuya 8.2
IIkana oiHBAHHSA NOMIMPEHOCTI Ta CTYNeHs MOKPUTTH cydcTparTy
Yacrora nommpenocti (%) CTyniHb NOKPHUTTH
Hyxe piako Mene 5% Jyxe HU3bKUH Mene 5%
Pinxo 5-20% Husbkuit 5-20%
HoctatHpo 20-40 % Cepenniii 20-40 %
Yacto 40 - 60 % Bucoxwmii 40 - 60 %
Hyxe gacto 60 — 100 % Jlyxe BUCOKUI 60 — 100 %
Tabnuuya 8 3. Ceoi peynomamu 3anecims y maonauyio.

Cmyninb nokpumms oepes TUaiHUKaMUu.

O3Haku

1 2 3 4 5 6 7 8 9

3ar-"a K-crb
JUIIAHUKIB

Kymucrux

JIncryBarux

Haxkinaux

CrymiHb
pUTTS

Oypa JwHIIaii-
Hukamu (%)

TIOK-
CTOB-

YacrtoTa

(6ai)

IIUPEHOCTI,

I10-




2. Tlicns mpoBeneHHs JOCHIKEHb Ha JEKUIBKOX JECSATKaX JEpeB POOUTHCS
pO3paxyHOK cepeHiX 0alliB MOIIUPEHOCTI W MOKPUTTS ISl KOKHOTO THUITY
mumiaiaukiB — HakunHux (H), mucryBatux (JI) 1 kymuctux (K). 3naroun 6anu
cepeanboi nomupenocTi i nokputts H, JI, K, MmoxHa po3paxyBatu mokazHUK
BiTHOCHO1 uncToTH arMochepu (BUA) 3a hopmyroro:

BUA =H + 2J1 + 3K/ 30
Yum Bumie nokazHuk BUA (Gmrokue 10 OAMHMIN), TUM YHUCTIIIE MOBITpsA. Mix
BUYA #i cepenHpOIO KOHIIGHTpAIl€l0 MOIOKCHAY CIpkd B atMmocdepi
CTHIOCTEPITaeThCS MPSIMa 3AJICKHICTb.

3. Buznaute BmIMB 3a0pyAHEHOCTI HABKOJMIIHHOTO CEPEIOBHINA HA CTYIIHb
MOIIUPEHHS JTUITAHHUKIB, BAKOPUCTOBYIOUH JTaH1 Tadnuili 8.4.

Tabnuyn 8.4
IommpeHHs JTHIIAWHUKIB HA 3a0pyIHEHUX TEPUTOPiAX
3a0pyaHeHHs
3ona PYA .
. . . . NnoBiTps Cryninb
3a0pyn- OuiHBaHHS MOMIMPEHOCTI JUIAHUKIB .
cipuanum 3a0pyAHeHHs
HEHHSA
ra3zom, Mmr/m3
JlnmaliHuKY Ha IepeBax 1 KaMiHH1 BIACYTHI . CuiibHe
1 Acp eyt Bineme 0,3-0,5
3a0pyIHEHHS
Jlnmalinuku BiACYTHI Ha CTOBOypax JepeB i
2 KaMiHHI, Ha MMBHIYHOMY 00111 IepeB 1 B 3aTiIHEHUX B 0.3 Hocute
MICISIX 3yCTpIYa€ThCs 3€ICHYBaTHA ’ CHJIBHO
HAJIT BOIOPOCTI IMIIEBPOKOKKYC
[losBa Ha cTOBOypax OIS OCHOBH
3 JIepeB Bin 0,05 10 0,2 Cepenne
TBEPUX JIMIIAHHUKIB JIEKaHOPH, (iciii
Po3BUTOK NHITAWHUKIB — JIIHKOPH, He
4 BOJIOPOCTEH IJIEBPOKOKKYCA, MOABA JIUCTYBATUX | MEpeOUIbIIye Hesenuke
JUIIANHUKIB (yaprenis) 0,05
[TosiBa KymKCTUX TUIIAMHUKIB (3BEpHii, ycHei .o [ToBiTpst e
5 ym (sBepnii, ycne) Manuit BMiCT qplfCTgym

OTrpumaHi pe3yabTaTH 3aHecTH Y TA0JnuI0 8.5.Bu3HaueHHs cTyneHs 3a0pyIHeHOCTI TepuTopil

Kareropii Ta Homep AinsiHOK

ITapamerpu Yucra  30HA Jocaigni giastHkn
(npupoaHui (BizcTanb Bix
Janxmadr) aBTOMaricTpaJii)
napK Jiconapk bins 100 m 300 m
Joporu

Haxumnui:

- IOMUPEHICTh, %o

- CTYIIHb MOKPUTTS, %

- 0aJI OL[IHKHA

JlucryBari:

- IOLIUPEHICTb, %o

- CTYHiHb MOKPUTTSL, %

- 0aJI OL[IHKHA

Kymucri:




- IOLIUPEHICTb, %0

- CTyHiHb TOKPUTTS, %

- OaJI OLIHKHA
BinnocHa uncrora armochepu
(BUA)
Cryninb 3a0pyaHeHHs

4. Onuparounch Ha BUCHOBKH P. CepkaHaepa 110/10 MOAUTY MICTa Ha «YHCTI»
i «3a0pyIHEHI» 30HU Ha MIJICTaBI JIXEHOJOTIYHUX JTOCIIIKEHb, BUSHAUTE Y

CBOEMY MICTI TaKl 30HH.

BucHoBKH. Y BIAMOBIAHOCTI 10 OTPUMAHUX PE3YJIBTATIB 3p00ITh 3BIT PO
CTaH 00CTEXYBaHUX IJSTHOK. 3aPOTIOHYHTE 3aX0OH 1010 TTOKPAIIaHHS
€KOJIOTIYHOTO CTaHy BaIllOro MiCTa, CEUIla, pailoHy.

3anuTanHga

1.V 1926 p. mBencekuit yuenuit P. Cepkangep omyOsikyBaB JTaHICBOIX
JIXCHOJIOTTYHUX JociKeHb y CTokroabpmi. 3a KUIBKICTIO JUITAWHUKIB BIH TOMLIHB
MICTO Ha TPU 30HHU: “TUIIAHUKOBA MycTens (EHTP MICTa 13 3/ CTaHIISIMH,
dbabpukamu, mMaricTpajisiMu); Aai ‘“30HA00pPOTHOM”, e 3yCTPIYAIOThCS  OJNMHHUYHI
EK3eMIUISIpU JTUIIAMHUKIB  1“HOpMasbHa 30HA” Ha OKpaiHi micta. [1osCHITS.
2. [Io sBnsie cOO0O TIIO TUITAMHUKA?
3. SIx1 BUJIM NHMILIAMHUKIB € HAUOUIBII Yy TJIIMBUMU 10 3a0pYIHEHHS TOBITPS?
4. SIxi BUM OpraHi3mMiB yTBOPIOIOTH TUIO JIMIAWHUKA?

5. Ski
byHKIIT Yy CUMOIOTUYHOMY ICHyBaHHI BUKOHY€ KOXXHUI opra
Hi3MJIUIIaTHIKA?

6. Yomy nuinaifHUKa MOYKHA BBAXKATH 1HIUKATOPAMU CTaHY HABKOJHUIITHHOTO
cepenoBuIa’?

7. SIKUM YMHOM MOYKHA OpPIEHTYBATHUCS Y JIICI 3aBASIKA CTYNEHIO MOKPUTTIAEpEBa
JVIIAaHUKaMA?



JlaGopaTopHo-npakTuuHa pooora Ne 9

Tema: BU3HaA4YEeHHA AKOCTI BOAM
3a AonNomMmoroo

opraHonenTuyHmx NOKa3HMKIB
(Temmeparypa, Ipo30picTh, KOJIip, Ocas, 3amax,
IpUCMaK)

\ Tigpocdepa € IPUPOTHUM aAKyMYJISITOPOM
61JII>HIOCT1 3a6pyzLH}010qI/IX PEYOBHUH, IO HAIXOAATH 3 arMocdepu ado mitochepu.
[lepemycim 11e MOB’S3aHO 3 THUM, IO BOJA € YHIBEpCAJIbHUM PO3UMHHHUKOM,

KOJI0001rOM BOoAW Yy IIpUpOAl Ta Bona! Tu He Ma€ewb Hi cMaKy,

3MaTHICTIO BOZIOUM Oytn i 3amaxy, Hi KOJipy, Tefe He ONUIIelNIb, TOOOI0
OpUPOAHMMH pE3CpByapaMHU [UJII  HACOJOMKYIOTHCH, He PO3yMilO4H, IO TH TaKe.
CTiYHHMX BOJI. Tu He MpocTO HEOOXiAHA, TH i € camMe KUTTS.

Tu naiiGinbuie y cBiti 6ararcrso.

HaliBaxuBiimmM  HACIIIKOM .
a A.CenT-Ex3onepi

3a0pyIHEHHS BOJM € 3HWDKEHHS 1l

axocTl. e BUABIACTECA y 3MiHI 1 (isMyHMX BIIACTHBOCTEH (MPO30POCTI, 3araxy,
npuUcMaKy) Ta XIMIYHOTO CKJIany (peakiiii,
KUIBKOCTI OpTraHIYHUX Ta MIHEPAIbHUXIOMIIIOK,
BMICTY OTPYHHUX PEUOBUH TOIIO), Y3MEHIICHHI
BMICTY Yy BOJAI OKCHUI€HY, 3MiHI KUIBKOCTI 1
BUJIOBOTO  CKJIaJly  MIKpPOOPTraHi3MiB, TIOsBI

Haue6tro  mpocra XBOPOOOTBOPHUX OAKTEPIH.

XIMIYHa CIIOJIyKa, SIKa CKJIQJA€ThCS 3 Otxe, 3a0pyaHEHHS TPUPOJAHUX BOJ

JIBOX aTOMIB I'iIPOTEHY Ta OAHOIO aTOMY  MOKE MPU3BECTU JO 1X HerI/IJIaTHOCTi JJIs
okcureny — H20O, mpore Hemae

. HOMAC T,

PCUOBUHU OLIIBII 3araikoBo1 HI1K q B

3BUYaiiHa Boja! 1 3HA€TE DM, 1110
KyTIaHHSI, @ IHKOJIM 1 JIJIs1 TEXHIYHUX MTOTPEO. y TIPUPOIHOMY CTaHi BOJA €CKJIAIHUM

Sk mpaBmIiO, 3a0pyJIHEHA BOJA HENPHUATHA i  PO3YMHOM  Di3HMX PEYOBHH, a He
TSI BAKOPHCTAHHSI Y IPOMHUCIIOBOCTI, OCKipKky ~ *MITHO  HHCTOIO - CIIOMYKOIO "HABITh
o . . KOJIM BOAA BHUIIAAA€y BUIAAl JOIY,
HOPYIIyE HOPMAJIBHHUN XiJ TEXHOJOTIYHOTO : .
. BOHA 3aBXKIM MiCTbh JOMIIIIKH
IPOIIECY, 3HIDKYE SKICTh MHPOAYKINi, M0
BUTOTOBIISIFOTb.

[Ipuponna Boma, 3a0pyaHeHa TMOOYTOBUMH CTOKaMHU, HeNpujaTHa JUIs
BOJIONIOCTAUaHHs HAceNeHHs, 00 MIKIIJIMBI PEYOBHMHU Ta 30yTHUKH XBOPOO, MIO
MICTSITHCS B Hill, 3aB/Iat0Th BEITMKOI ITKOM 3I0POB'IO JIFONIEH, MOXKYTh BUKJIMKATH P13Hi
1H(DEKITIITH 3aXBOPIOBAHHS (TU3CHTEPII0, IHDEKIIINHUN TenaTuT, XoJaepy Ta iH.).

BoxuBanHs Bomu 13 BMICTOM mMOHaA | Mr/m GTOpy mpU3BOIUTH 10 PyHHYBaHHS
emaJi 3y0iB 1 HaBiTh JI0 iX BTpaTH.



CTiuHl BOAM UENIONO3HO-TIANIEPOBOI MPOMHUCIOBOCTI, SIKI MICTSITh OpraHidHi
PEUOBUHH, IO MOTIMHAIOTH OKCUTEH 3 BOJIU B MPOIECI OKMCHEHHS, Ha/laloTh BOI1
HEMPUEMHOTO CMaKy 1 3araxy, 3MiHIOIOTb ii KOJip.

@deHOoNBHI CIOJIYKH, $KI TOTPAIUISIOTh Yy BOJOMMHU 3 CTIYHUMHU BOJAMH
JICOXIMIYHOT MPOMMCIIOBOCTI, KOKCOXIMIi, TIJANPUEMCTB, SIKI TEpPepOoOISIIOTh
CLITbCBKOTOCTIONIAPCHKY CHUPOBHMHY, Ta 1HINI, BIUIMBAIOTh Ha JMHAMIKY O10T€HHUX
PEYOBHUH 1 PO3UMHEHHUX Yy BOJI Ta3iB (OKCUTCHY Ta KapOOH JIOKCHIY), HaIalOTh BO/II
PI3KOTO HEMPUEMHOTO 3amaxy.

CIIAP (cuHTEeTHYHI MOBEPXHEBO-AKTUBHI CIIOIYKH), K1 MOTPAIUISIIOTH Y BOAHI
JpKepena 31 CTIYHUMH BOJaMU KOMYHAJIbHHX TOCTIONAPCTR 1 IesKux BI/IpO6HI/IHTB

Tinbku hakTn HAJal0Th BOJI PI3HMX TMPUCMAKIB 1 3amaxiB 1
Pecypcu npicHOi piukoBoi Boqu  YTBOPIOIOTH  CTIHKY — IMiHY,  HPAKTHYHO  HE
Ha 3emui 3HEHIKOKYIOThCSI HassBHUMHM OYMCHMMH CIIOPYIaMH,

TIOHOBIIOIOTHCA HETaTUBHO BIUIMBAIOTh Ha  SAKICTb BOAH Ta

npu6au3Ho 30 pasiB Ha pik, a00
kokHi 12 i0.

KUTTETISUIBHICTD T1IPOOIOHTIB.

OpraHonenTuyH1 SIKOCTI BOAM HOPMYIOThCS 32 IHTEHCUBHICTIO iX CHPUUAHATTS
moauHo0. JIo HUX mepenyciM HajexaTh: 3amax, IpucMak, TeMIiepaTypa, mpo30piCTh,
KaJIAMYTHICTb, KOJIIP, JOMIIIKH.

Tloxasznuku, wo xapakxmepu3zyomos HeWKIOAUBICINb XIMIYHO20 CKIAOY B0OU.
Baxcmsmii dpascr! Tax1 _ TIOKA3HUKH SIK 3arajbHa
Ha samobnenns Minekopecypcis Vipainu, KOPCTKICTb, akTmBHa peaxiis (pH),
Ykppubsoza Minarpononituku B kBitTHi 2002  JTY>)KHICTh, BMICT aH10HI1B 1 KaTioH1B:Cal+,
poKky posmouana BukoHaHHs mnpoekty momo Na+, HCO3, CI, SO4%, Mgl+

IIATOTOBKH METO/IMYHOI  OCHOBH  JUisl XapaKTEePU3yIOTh IPUPOIHHUIA CKIaIBOIH.
CIIOCTEPEKEHHAM 32 AMHAMIKOIO (UBITIHHAY  po . y BOIi IOHIB Al Be3* Mn*
] 1 1

(i)iTOl'IJ'IaHKTOHy, TeMIepaTypu BOJIHOL ‘HOBerHi cuz Pb%t 7Zn2* Ag* AsS*, \/5*,
1 IpOBEIEHHsI B3aMOIIOB’ SI3aHOT'0 aHAJIi3y TaHUX J 1L ' '
4BMIN i3 cTamoM puGHOro rocmomapctea HoJMidocdarie  — € MOKa3HUKaMH

YopHoro i A30BCEKOTO MOPIB MPUCYTHOCTI XIMIYHMX PpEYOBHUH, SKi
HAJIXOMATh y BOAYy 13 JDKepen 13
CTIYHUMHU BOJAMHU. 3alli30 MICTUTBCS 1 Yy YMCTI NPUPOAHINA BOII, IPOTE MOXKE
HAJIXOAUTHU TAKOXK Y BOJAOWMH 1 31 CTIYHUMH BOJIAMHU.
pH 6o0u. TlutHa Boa moBuHHa OyTH HeWTpanbHOIO (pH Onu3bko 7). 3HaYeHHS
pH y BomoiimMax rocmomapchbkoro, MUTHOTO, KYyJIBTYPHO-ITOOYTOBOTO MpU3HAYEHHS
peraMeHTyeThCsd y Mexax 6,5-8,5. V mepeBaxHiii OUIBIIOCTI MPUPOTHUX BOJ
BOJIHEBHI MOKA3HUK BIAMOBIIAE I[OMY
3HAYEHHIO 1 3aJIEKUTh BIJ KOHueHTpauu Tinbku pakTn
BLILHOTO KapOOH JMOKCHJY Ta rijpokapOoHar-  63% ycie BUKOPHCTOBYBaHOI HPiCHOI
iona. Bimpm Hu3bki 3HauenHs pH Moxyrp ~BOAM CTIOKHMBAETLCSA OE3MOBOPOTHO,
. Ha CTBOPCHHA BOAOCXOBHUIII UJI€ BCHOT'O
CIOCTEpIraTucsl y KUCIUX OOJIOTHMX BOJAX 3a o, . . ;
) ) ) 4% npicHUX BOAHMUX PECYpCIB
PaxyHOK IiJIBUIIICHOTO BMICTY TYMIHOBUX

KUCJIOT. BiiTKy mijg yac iHTeHCUBHOTO (potocuHTe3y pH Moxke migBuiiyBaTucs 1o 9.
Ha Bennuuny pH BruiBae BMicT kapOOHATIB, T1IPOKCHUIIB, COJIEH, TYMIHOBHUX CIIOJIYK
TOLLLO.



3anax 600u MOXyTbh BUKIIMKATH JIETKI aXy4l pEYOBUHHU, SIKI HAAXOAATH Y BOAY
BHACJIIOK PI3HOMAaHITHUX MPOLECIB KUTTEIISIBHOCTI BOAHUX OPraHi3MiB, a TaKOXK
npu 3a0pyIHEHH] CTIYHUMHU BOJAMH IiITPHUEMCTB 1 CIIIbCHKOTO TOCIIOAAPCTBRA.

Cmax ma npucmax 600u, 110 BUSBIAEThCS Oe3mocepeaHbo y Boal (abo mis
BOJIOWM TOCHOAAPCHKO-NIUTHOTO MPU3HAYEHHS TICHA XJIOPYBaHHS), HE IOBHHHI
NIepPEBUIIYBaTH 2 OAJIH.

Konip nosepxnesux 600 OOYMOBIIOETBCS PO3UMHEHUMU Yy BOJI PIZHUMHU
pEUOBMHAMH, a IHTEHCUBHICTH ii 3a0apBiE€HHS CBIAYUTH MPO HASBHICTH CTIYHUX
MIPOMUCIIOBUX BO/I.

IIpo3opicms € OOHUM 13 TIOKa3HUKIB 3arajibHOi 3a0pyIHEHOCTI BOAM 1
00yMOBII€HA KIJIbKICTIO 3aBUCINX OPraHIYHUX 1 MiHEpaJIbHUX PEUYOBHH.

IlixaBo npo BaxkinBe

[TinpaxoBaHo, 110 Ha yci BUIU BOJOKOpHUCTyBaHHsS BUTpadaeThesi 2200 kM3 Boau Ha pikK.
Hnst po3daBneHHs cTOKiB HeoOximHo mpaktuyHo 20 % pecypciB mpicHOi cBiToBOi Bomu. 3a
po3paxynkamu ydeHux 10 2000 p. HOpMH BOIOCHOXHBAHHS TOBHHHI OyJTd CKOPOTHUTHCS, OIHAK
peanbHICTh MoKa3aa, 110, K 1 paHille, T0ACTBY HeoOxiaqHo mpubmu3Ho 30-35 Tuc. kMi npicHOi Boau
111 po30aBieHHs CTOKIB. Lle cBiqunTh Mpo Te, M0 He3a0apoM PECypCH CBITOBOTO PIYKOBOTO CTOKY
OyAyTh NPAaKTHUYHO BHYEpMaHi. Xoda KUIbKICTh MPICHOI BOAM HE CTAa€ MEHIIOW, ale SKICTh ii
noripuryerbest. CKOpo 11 HEMOXIIUBO Oynie BXKHBATH IS TATTSL.

bararo paiioHiB He TOBHICTIO 3a0e31nedeHi Booto. Lle miBaeHs 1 miBAeHHUN CX11€EBPONEHCHKOT
gactuan CHJ/I, [Ipukacniliceka HU3MHA, miBaeHb 3axigHoro Cubipy i Kazaxcrany i geski pailoHu
Cepennboi A3zii, miBaenp 3abaiikamis, Lentp SAkyTii; y Hamiii kpaini 1e, 30Kkpema, miBAeHH1 001acTi
— Oneceka, Kpumceka. Haii6inbmn 3abe3nedeni Bogoro miBHiuHI paitonn CHJI, [Ipubantuka, ripceki
paitonu Kaska3y, Cepennboi A3zii, Casn 1 Jlanexoro Cxony.

OOmerxeH1 1 HaBITh Mi3epHI B 6ararbox KpaiHax 3aracy MpiCHUX BOJ 3HAYHO 3MEHIIYIOThCS
yepe3 3a0pyIHEHHS.

Opraniydi Matepiagd MOTPAIUISIOTh 13 MOOYTOBUX, CLIBCHKOTOCHOJAPCHKUX — abo
IPOMMCIOBUX CTOKIB, IXHE pPO3KJIAJaHHsA BIAOYyBAa€TbCS MiA €0  MIKPOOPraHi3MiB 1
CYIPOBOIKY€ETHCSI BUKOPHCTAHHSIM PO3YMHEHOTO Y BOZI OKCUTEHY SIKIIIO0 OKCUTEHY Y BOJIi IOCTAaTHBO,
a KUIBKICTh BiJXOJIB HEBENIMKA, TO aepoOHiI OakTepii JOCTaTHHO MIBUIKO MEPETBOPIOIOTH IX Ha
MOPIBHSIHO HEIIKIJIUBI 3aJUIIKU. Y MPOTUICKHOMY BHUINAJAKY AISUIBHICTE aepoOHUX OaxTepiit
IIPUTHIYY€ETHCS, BMICT OKCUTEHY Pi3KO Ma/1a€, pO3BUBAIOTHCS Mpoliecu THUTTS. [Ipu BMiCTi OKCUTeHY
y BOJII HIDKYE 32 5 Mr Ha 1 JiTp, a B pailoHax HEpeCcTy — HUXKYE 3a 7 MI, CIIOCTEPIraeThCs 3arudeinn
BEJIMKO{ KUIBKOCTI PUOH.

XBOpOOOTBOPHI MIKpOOPTaHi3MH W BIpYCH 3HAXOIAThCS B HEOOpoOIeHHX, ab0 IMOTaHo
00po0OJieHnX KaHai3alliHUX CTOKAX HACEJIEHUX IYHKTIB 1 TBApMHHULBKUX (epm. [ToTparuisioun B
NUTHY BOAY, MAaTOr€HHI MIKPOOpPraHi3MM W BIpYCH CTalOTh 30yJHUKaMM eMifieMii, TakuxX sK
CaJIbMOHENbO03, TACTPOCHTEPUT, TeNaTUT i 1H. PO3BUHYTI KpaiHU CbOTO/IHI MOXKYTh 3 MOJIETHICHHAM
31ITXHYTH, BOHHM MPAKTHYHO MO30Y/IHCs MOLIUPEHHS emiieMiil uepe3 TrpoMasicbke BOJOMOCTaYaHHS.
OpnHak icHye HeOe3NeKa 3apakeHHs Yyepe3 XapuyoBi MPOIYKTH, HAPUKIIAJ OBOYl, 0 BUPOIIYIOTHCS
Ha TOJISIX, K1 yIoOpIotoThes nutamMaMi (Bif HiM. Schlamme — OykBanbHO «Opya») HiCIs OUUIIEHHS
noOyTOBUX CTIUHUX BOJ. BonHi O6e3xpebOeTH1, HalpuKIIa yCTPUL a0o 1HII MOJIOCKH, IO KUBYThY
3apakeHUX BOAOIMAX, TyKe 4acTo Oyl MPUYMHOIO ClajaxiB YepEeBHOTO TUQY.

Mema: Ilpuienu T IpaKTHYHI HABUYKH MO0 BU3HAYCHHSSKOCTI
BOJIM 32 JIONOMOIOI0 OPTaHOJIENITUYHUX IOKa3HHKIB, aHali3y 1
y3araJbHEHHS OJIEP’)KaHUX PEe3yIIbTaTIB.



Oébnaonanna’ WATIHIP 3 TUIACKUM JTHOM; IPU(PT, 3 BUCOTOIO JITEP
2 MM 1 TOBIIMHOIO JdiHiM — 0,5 MM; miHilKa; Koi0a 13 MPUTEPTUM
KOpKOM; KoHIuHa k0102 Ha 200 MJT; TOMMHHUKOBECKIIO; CIICKTPUYHA
IJTUTKA; TEPMOMETD.

O0’eKT DOCITiIKEeHHs: BOA 13 BOJIOHMHU.

Xix po6orn

1. Busnaure npubnu3ne 3HadeHds pH Bomgu. [[ns mporo y mpoOipky HamuiTe 5
M JociaxkyBaHoi Boau, 0,1 M1 yHiIBepcaiabHOTO 1HAMKATOPY, MepeMilnaiTe i
3a 3a0apBJICHHAM pO3YMHY BCTaHOBITH 3HaueHHS pH. [ns Busnauenus pH
KepyHhTecs: KpuTepisaMu, noganumu y tadnuii 9.1.

Taonuys 9.1
Kpurepii Busnauyenns pH npupoanoi Bonun
Koutip po3unny 3nauenns pH
PoxxeBo-nmomapaH4eBuii bmusbko 5
CBITII0-KOBTHUI 6
Csitno-3eneHuit 7
3eneHyBaro-0JaKUTHUN 8

pH Takox MO’kHa BU3HAYUTH 32 JOIIOMOIOI0 YHIBEPCAIBHOTO 1HAUKATOPHOTO
nanipiis, MOPiBHIOIUX HOTO 3a0apBIICHHS 31 IIKAJIO0.

HaiiGinbpmn Touno 3nauenss pH Bu3nadaroth Ha pH-MeTpi abo 3a mKanoro
AJSIMOBCBKOTO.

2. Buznaute Temmeparypy BoOAW. BumiproBaHHS memnepamypu HEOOX1THO
3MIMCHIOBATH BiJpaszy K TMicis 3a00py Boau abo Oe3MocepeHbO y BOAOWMI
tepmoMeTpoM 3 1iHOK0 noaiku 0,1°C. TepmomMerp HEOOX1THO TpUMATH y BOZI
HE MEHIIIE 5 XBUJIMH.

3. Busnaute mpo30picTh JOCHIIKYBaHOI BOAW. [Ipo3opicme BU3HAYAETHCS
BHCOTOIO PIJIMHU B CM, Uepe3 sSKUid 4iTko BUIHO mpu@T. [Ipo3opicth HE MeHIIIe
30 cm mae OyTH y BOMI, sIKa MOAAETHCSA AJII MUTHOTO BojomocTadaHHs. s
pPIYKOBOI BOJM, OKPIM TIPCHKUX PIYOK, MPHUIYCKAETHCA MPO30picTh 25 cM.
3MEHIIEHHST MPO30pOCTI BOAM CBIAYMTH Tpo 1ii 3a0pyIHEHHM CTaH.
JlocaipkyBaHy BOAY HAJIMBAKOTh y IWJIIHIp, MiJ THO SKOTO Ha BiACTaHI 4 cM
niaKiIaaaTs mpudTt. Bogy HEoOXigHO 3/IMBAaTH 10 TUX Mip, TTOKW Yepe3 ii map
HE MOXKHA OyJie YiTKO nmpounTaru mpudt. Bucory piauHu 3aMipsitOThIIHIAKOIO,
3aMipH MPOBOJATHCA MIPU TAPHOMY JEHHOMY OCBITJICHHI.

4. 3’scyiiTe 3amax BOIU. 3anax BOIU OIIHIOETHCS Y 0anax. Y konly 13 mMpUTepTuM
KOPKOM HaJIMBalOTh Ha 2/3 00’eMy MOCHIKYBaHOI BOJU, CUJIBHO CTPYLIYIOTh,
BIIKPUBAIOTh KOPOK 1 BAWXalOTh ii 3amax. J[as mocuiaeHHs 1HTEHCHBHOCTI
3amaxiB BofAy miAirpiBatoth. Koniuny konly Ha 200 mu1 HanmoBHIOIOTH Ha 1/2 11
00’eMy IOCIITKYBAaHOIO BOJIOI0, HAKPUBAIOTh TOJUHHUKOBUM CKJIOM 1



HarpiBatote 10 60°C. Ilicns uporo koily CTpyuIyrTh, 3a0UpalOTh CKIO 1
IIBUKO BH3HAUYAIOTh 3amax. Y KIMHATy, J€ B1IOYyBa€ThbCsl JOCIIJ HE MOBHUHHI
HAJXOAWTH CTOPOHHI 3amaxu, a JOCHIJHUK HE MOBHHEH MAJIUTU Ta MpHUIMaTh

TrOCTpy CTpaBy TMepe] JTOCHIIKEHHSIM.

JOTPUMYHUTECh TEPMIHOJIOTIT, SIKa To/IaHa y Tabnuiii 9.2.

I[JIH BHU3HAYCHHA 3allaXy BOIHU

Taonuysa 9.2
TepmiHoJIOTisl OMMCYBaHHS 3an1aXy NPUPOAHOI BOAH
CumBoua Xapakrep 3anaxy Bupa 3anaxy
A ApoMatnyHuii ApomarHuii abo MpsSTHUAMA
b bonoTHuit 3anax Myny, THUJIbHUI
T I'nuneani dexanpHUN CTIYHOT BOIU
Ji| HepeBuuit Moxkpoi TpicKH, T1epeBHOI KOpH
3 3eMIICTHI [pinwmii, IMHUCTHH,
II [TnicusBuit 3aTxJuid, TiKapChKHUi
P PuGHwmii Pubwu, pub’sauoro xupy
C CipkoBoHEBHI Tyxnux seup
T TpaB’stHuCTHI Cko1ieHoi TpaBu
H HeBu3znauenuii He Binmosimae monepenHiM BU3HAYCHHSIM

[HTEHCUBHICTP 3alaXy BU3HAYAIOTh 3a 5-0aJbHOO IIKAJIOK 32 TAKUMHU
Kputepismu (tadm. 9.3).

Tabnuyn 9.3
IIkaJsia oiHIOBAHHS iIHTEHCMBHOCTI 3anaxy BOAU
Intencus | Xapaxkrepu-
HicTH THKA 3anaxy IIposiB 3anaxy
(y 6anax)
0 BincyTtHicte | BifcyTHICTh BiIYyTHOTO 3amaxy
3anaxy
1 Hdyxe 3anax He BiJI4yBa€ CHOXXHMBay, IPOTE BUABISAETHCS CIELIATICTOM
CcI1abKuit
2 CnaOkuii 3anax, BUSBIISIETHCS CIIOKMBAYEM SIKIIIO 3BEPHYTY Ha LI yBary
3 ITomiTHMI 3armax Jerko BUSBISICTLCS M BUKJIMKAE HE3aJOBOJIEHHS CIIOKMBada
4 Bupaznmii 3amnax 3BepTae Ha cebe yBary, Moxke OyTH MIPUUUHOIO
HETPUAATHOCTI BOAX JUIS UTTSI, IPUMYIIYE YTPUMYBATHUCS BiJ
TTUTTS
5 Hyxe 3arnax HACTUIbKU CUJIBHHMA, III0 pOOUTH BOJLY 30BCIM HEMPUIATHOIO
CHITbHUI TUTST TTATTS

5. Busnaute cMak Ta mpucMmak Boau. BuzHauaroTh y cHUpid BOAI MpU KIMHATHIN
Temrieparypi 1 Temmneparypi 60° C. Y Boal BIAKPHUTHX BOJOWM 1 JDKEpe,
CYMHIBHUX Yy CaHITapHOMY BIJIHOIIIEHHI, CMaK BCTAHOBIIOIOTH MiCHas i
kun’stidas. [1ix gac nocnimxeHds B pot HabuparoTth 10-15 M Boau, TpumaroTh
JIEKUJTbKa XBUJIMH HE MPOKOBTYIOUW 1 BU3HAYAIOTh XapaKTep Ta



IHTEHCUBHICTH IPUCMaKy. PO3pi3HAIOTh YOTUPH BUAM CMaKy: COJIOHUH, T1PKHIA,
COJIOAKUH 1 KuCauid. [HIII cMakyu Ha3UBaIOTh MPUCMAaKaMH: XJOPHUM, pUOHUH,
METaJeBUil TOIIO. [HTEHCHBHICTH CMaKy Ta MPUCMaKy BU3HAYAIOTh 32 S-TH
OaJIbHOIO ILIKAJIOK0 TaK camo, SIK 1 3amax.
Busnaute HasBHICTH ocany. Ocaja XapaKTepU3ylOTh 32 TAKUMH MapaMeTpaMu:
HEMae€, HE3HAYHUH, TOMITHUM, 3HauHWM. J[J1g 3HA4HOro ocaay BKa3yHOTh
TOBILMHY IIapy Y MM. 3a IKICTIO 0CaJ] BU3HAYAIOTh SIK IJIACTUHYACTHUI, MYJIKUH,
MIIAHUH Ta 1H. 32 IHTEHCUBHICTIO KOJIbOPY — Cipuid, Oypuii, 4opHUH Ta iH. Ocan
BOJM BOJIOMM HEOOXigHO BHM3HA4YaTH 4epe3 1 rox micisi300BTyBaHHS MPOOH.
[lepiox BumamanHs ocagy (PIKCYIOTh ¥ OMHCYIOTh MPOIEC OCBITICHHS BOIH:
HEIMOMITHE, cllabKe, CUJIbHE, BOJIa IPO30pa.
Pesynpratu ycix 3a1HCHEHUX JOCTIKEHb BHECITH y 3BeleHy Tabmuio 9.4 i
3p00iTh BUCHOBOK IOJI0 KOCTI TOCTIIKYBAaHUX 3pa3KiB BOH.

3BeeHi pe3yJbTaTH MPOBeIeHUX T0C/IKeHb

Taonuys 9.4

3pazku

Temnepa-

Typa,
°C

ITpo3opicTsb,
BHCOTA
CTOBITYUKA,
cM

3amax,
CHUMBOJI,
Oanu

pH

CmMak,
MPUCMaK,
Oamu

Ocan

Nel

BucHoBKkm.

3pa3KiB.

3po6iTh

3anuTanHga

BHUCHOBKH

moao

OpPTraHOJICNTUYHUX
JTOCHIIKYBaHUX 3pa3KiB BoAW. [lopiBHSANTE MOKA3HUKU J10CIIKYBAHUX

1. SIK1 IKOCTI BOAM € HAWOUIBII BaXKJIUBUMU U1 HATHOT BOAU?
2. YoMy y OLIBIIOCTI BUMAMAKIB BOJA 3 MPUPOIHUX BOJOWM € HEMPUIATHOIO
JU1s1 0€3M0CEPETHBOTO CIIOKUBAHHS JIIOIUHOIO?
3. [I{o Moe moripiryBaTH BIAaCTUBOCTI BOAU 3 IPUPOIHUX BOJONM?

4. Sxi paxTOpu MOIIM BIUIMBATH HA CTaH JOCIII)KYBaHUX 3pa3KiB BOJIU?

5. SIkuM YMHOM MO’KHA JAOCSTTH MOKPAIIaHHS SIKOCTI MUTHOI BOAU?

6. Sxi 3axoau Bu moxeTe 3anpononyBatu Juisi 30epeKeHHsI BOIHUX pecypciB?
7.[aiiTe XapakTepUCTUKY €KOJIOTTYHOTO cTany OaceiHy piuku JHinpo.

8.

Oxapakrepusyire

Bunpoxuaere?

MOKA3HUKIB

CKOJIOTIYHUW CTaH PIYKH Y MICIIEBOCTI,

9. ki oOMEXXEeHHS 1 YOMY HaKJIaJIat0Th CaHEM1IeMCTaHIli
BUKOPHUCTAHHSITIOIUHOIO BOJHUX PECYpPCIB?

10. SlkuM YMHOM aHTPOIIOTEHHE

€JIEMEHTIB

€KOJIOT1YHY piBHOBary?

Ha

HAJIXOHKEHHS OlOTEHHHUX

JOBOHOT'O CEpPEIOBHIIA MMOPYIIYE HOTO

Jc



JlabopaTopHo-npakTuuHa podora Ne 10

Tema: BU3HaAYeHHA KMCIOTHOCTI i

IPUPOAHUX
arMocEepHUX OIaJiB 3aJICKUTh BiJl HASIBHOCTI TaK
3BaHUX KHUCIOTOYTBOpIOBaNbHUX Ta3iB (SO2, NOy
Ta 1H.) i OKUCIIIOBAYiB, K1 MICTAThCA B aTMOcdepi
(O2, H20y, rimpokcmibaa rpyma OH™ ta iH.). Y

TOKCMYHOCTI onaais

YMOBax OKHCHCHH

aTMoc(pepHUX omajax HaroOuIbIIa

Yu 31HaeTe Bu, mo
BOJIa HA HaIIiil TUTAaHETI Bimirpae
POJIb BaXKJIMBOT'O PO3YMHHHKA, 0€3
SIKOTO HE MOJKE ICHYBaTH CKJIaJHA
JKHBa MaTepist

yacTka npunajae Ha cuibH1 kuciaotu: HoSO4ta HNO:s.
Kucnornicts
XapaKTepU3YEThCS KOHIICHTPAIIEID B HHUX 10HIB
rizporeny (H" i mosHauaetbcss impmekcom pH.
Yucra Boma mae pH 7, nomosa Boja y 4ucTOMY
noBitpi pH 5,6. Uum Hmkue 3HaueHHs pH, Tum

aTMoC(epHHX OT1a/liB

BHUIIA KHUCJIOTHICTE. JKIIO KUCJIOTHICTH BOAU

HIDKYE 9,5, TO OMau BBaXKaIOThCs KucaoTHUMU. [Ipu nokazuuky pH 1,5 omaau

HaOJIMKAKOTHCS 32 KUCIOTHICTIO JI0 HUTYHKOBOTO COKY
JIFOJIMHY, 3/1aTHOTO PO3YMHSTH HE JInIe TKy!

Oxcuau cynbypy i HITPOTEHY, 1110 HOTPAIUISIIOTh
B atMocdepy BHaciiok poootu TEC 1 aBTOMOO1IEHUX
JBUTYHIB, CHOJY4YalO4UCh 3 aTrMOC(EpHOI0 BOJIOTOIO,
YTBOPIOIOTh JIPIOHIKpANENbKH Cyab(aTHOT Ta HITPATHOT
KHCJIOT, $IKI TIEPEHOCATbCA BITpaMU y  BUIVISAL
KHCJIOTHOTO TyMaHy

Yu 3naeTe Bu, mo
y TPUPOAHOMY CTaHi BOjAA €
CKJIaJHUM PO3YMHOM pi3HUX
PEYOBHH, a HE XIMIYHOYHUCTOIO
CIOJYKOIO HaBiThb KOJM BOJa
BUIAJa€ y BUITISAL JIOIITY, BOHA
3aBXK 1 MICTUTHIOMIIIKH

3a 1aHMMU eKO0JIOTiB

y IlBeitiapii Bil KUCIOTHHUX JOIIIB
3acuxae TpeTuHa JiciB, 69% OmIAHYTHX
OykoBUX JiepeB y Jyicax BenmkoOputanii
BUCUXalOTh 3 BepxiBok. Y IlBemii 18
TUCSY 03P OTPYEHO MM JIOIIAMH, a y 9
TUCSY 3 HUX pruda BXKe YaCTKOBOBHMEpIIA,
a B 4 TUCsSIYax — 3HUKJIA 30BCIM

W BUNAOarOTh

Ha 3eMlll0 Yy BUDISAII

KUCJIOTHUX JOIIIIB.

Ili momml YMHATH IIKIUIMBY OO0 SK Ha
JKHMB1 OPTaHI3MU TaK 1 HEXKHBI KOMIIOHEHTH
olochepu:

BpOKalHICTh 0ararbOX C/T KYJIBTYp
3HUKYEThbcst Ha 3-8% BHacCHiIOK
YILIKOJKEHHS JIUCTKIB KUCJIOTaMU;

KHCJT onagu CIIPUYMHIOIOTH

BUMHBAHHS 3 TPYHTIB 10HIB KaJIBIII0, KaJII0 Ta MarHito, Mo BeJe 10 iX

XIMI9HOT epo3ii ;
® JIeTPaAyIOTh 1 TUHHYTH JIICH;

® [IBUIIYETHCS KUCJIOTHICTh BOJM B O3€pax 1 CTaBKax, L0 BeAe 0 3aruderni

puOM Ta YUCIICHHUX BHU/IIB KOMAX;

® 3HMKHCHHI KOMax Yy BO)IOIZM&X MMPU3BOJAUTL 10 3HUKHCHHIA IITaxiB Ta 1HIINX

TBAapHH, SIKI HUIMH KHBIISITHCS,



® 3HUKHEHHS JIICIB Y TIPCBKHX pailoHaX 3yMOBIIO€ 30UIBIICHHS KITBKOCTI
ripChKHX 3CYBIB 1 CEiB;

® DI3K0O  MPHUCKOPIOETHCS PYWHYBaHHS TMaM’ SITHUKIB apXiTEKTypH, KUTIOBHUX
OyJIMHKIB;

® BIUXaHHS JIIOIBMU IMOBITPs, 3a0pYTHEHOTO KUCIOTHUM TYMaHOM, CIIPHYUHIOE
3aXBOPIOBAHHS TUXaJbHUX IUIAX1B, TOAPA3HEHHS 0Y€H TOIIIO.
Benukoro 3arpo3oio € «iHTepHAIIOHAIBHUNY» XapaKTep IbOro 3a0pyIHEHHS,

aJKe TOBITPSIHI Te4il pO3HOCITH KUCIOTHI TyMaHU Ha THCSYl KUJIOMETPIB Bij MiCIlb

ix BWHUKHCHHs. Hanmpwknam, mBEICHKI Yu 3uacre Bu, mo

o3epa OynuM TOMIKOJKEHI KUCIOTHUMH CIHIA  BigmoBmiaucs — parudikyBaru
JOIAMHK, IO YTBOPHWJIMCH BHachigmok  Kiorcekui MPOTOKOJ,  3asBUBIIA  TIPO
BI/IKI/II[iB TEC 1 MeTaJIypriI?'IHHX HaATO BUCOKY BapTiCTb BUKOHAHHA

3000B’A3aHL 1 CaMOCTiliHE BHUKOHAHHS
eKOJIOTTYHHUX Tporpam. Taki aii oOypuim
CBITOBY CHUIBHOTY, $IKa HAIlOJATae Ha
CKOpPOYCHHI BUKHUJIIB BCiMa JIepyKaBaMHu.

nianpueMctB Benukoopuranii. [1anyroui B
IOMY paloH1 3axiJHI BITPU PO3HOCATH
OTPYTY JajleKo BiJ bpuTaHChKUX OCTpPOBIB
— ax no Ckammunasili. KucinorHi gomm B

Kanani — npuneceni 3 CIIIA, B Ykpaini — 3 PymyHii Toio.

KuCIOTHICTB 1 TOKCHUYHICTD OTAJIIB y PI3HUX YMOBaX CepeI0OBHUIIA CUITBLHO Bapitoe. Tak,
y 30H1 BIUTMBY METAJIYPTiMHUX 3aBOJIIB BOHU MalOTh KHCIy PEaKiliio; y 30HaX BILUIUBY
HIIPUEMCTB, $KI BUAUIIOTH B atMochepy mayru — nyxHy.CymapHi  CBITOBI
AHTPOIIOT€HHI BUKUAM OKCHAIB CylIb(Qypy Ta HITPOTEHY CTAHOBIATH IIOPIYHO
nmoHag 255 MiH. T.

e BaxkUBO!

y €Bponi 85 % KHCIOTHUX OB
3YMOBJIEHI MOTPAIITHHAM B atMocdepy
BEJIMKOT KIJILKOCTI JBOX OCHOBHHX Ta3iB
— OKCHUJIB HITPOreHy Ta Cylnb(ypy w10
YTBOPIOIOTBCS B MPOIECI  3TOPSHHSA
KaM’SIHOTO BYTUlIs, HAQTH W IPUPOJHOTO

3aKUCHEHHS MIPUPOIHOTO CepenoBHUIIA
HEraTUBHO MO3HAYAETHCS HAa CTAHIEKOCUCTEM,
30KpeMa 13 IPyHTYBUIYKHIOIOTHCS HE TUIBKU
KOPHMCHI €JIEMEHTH >KUBJICHHS, a 1 TOKCHUYHI
MeTami, SKi y TOAAJbIIOMY Yy BHUIJISIIL
TOKCUYHHX CIIOTYK 3aCBOIOIOTHCSI POCITMHAMU

rasy. 1 IPyHTOBUMH OpraHi3MaMH.

BmuivB KHUCIOTHUX ONaiB 3HUKYE CTIMKICTh POCIHH 0 MOCYXH, XBOPOO, MPUPOIHHUX
3a0pyaHeHb. BBaXaroTh, 1110 caMe KUCIOTHI OMaau 3A1MCHUIM pyHHIBHUN BIUIUB HA
€BPOMENCHKI JIICH, aJI’K€ B1J] HETAaTUBHUX BIUIMBIB ITOTEPIIAE Maike 11’ siTa YaCTUHA JIICIB
y €Bpomi.BBaxarors, mo mnepedir mopymeHb Bia il

BIUIMBY KHCJIIOTHMX ONaJiB BiAOyBaeThCs uepe3
HECTauy IMOXKHMBHUX €JEMEHTIB y TIPYHTI, aJike
KHCJI1 JOIIl BUMUBAIOTH TaKl BAXKJIMBI €JIEMEHTH SIK
KaJIbIliid, KaJi, MarHiid, MpoTe MiIBUIIYIOTh

VYBara!
[Ticnst mporyAsSHKY i T0IIeM
0e3 mapacoiabKu MOXKHA TIOJTUCITH

KOHIIEHTpAIlII0 aJIOMIHII0, 1110 MPU3BOAUTH A0 MIABUIIEHHS KUCJIOTHOCTI IPYHTIB Ta
3aru0eni IpyHTOBUX MiKpoopraizMiB. OKpiM TOTO, BUCOKHUI BMICT HITPUTIB 3aBJA€
HIKOAM rprbdam, K1 )KMBYTh Ha KOPEHSX XBOMHHUX JIEPEB 1 3aXUIIAIOTH iX BiJ XBOPOO, a
TaKOX JICTAOTh JIJISI HUX BOAY 1 MTOXXKUBHI PEYOBUHHU.

KucnotHi 101111 MOXYTbh 3MIHUTH XIMIYHUHN CKJIaJl IPYHTY, 3HU3UTH BPOKANHICTh
1 HaBITh MPU3BECTH JI0 3HAYHOTO 3HMIKEHHS POIOYOCTI TPYHTY. Y



BOJIHMX €KOCHCTEMax KHCIIOTHI OTai CIIPUYHHSIOTH 3aru0esib pud Ta 1HIIWX BOJTHUX
MemikaHIiB. [TigKuciaeHHs BoAM pivyoK Ta 03€p CEpHO3HO BIUIMBAE 1 HA CYXOIMYTHHUX
TBapHH, OCKUIBKK 0araro 3BipiB Ta MTaXiB BXOAATh y CKJIaJ XapuOBHUX JIAHIIOTIB, 1110
NMOYMHAIOTECSI Yy BOMHUX eKocucTeMax. Kpim Toro, HaaMipHe 3a0pyaHEHHS
arMoc(epHOro TMOBITPS, IO CHOpPHUSE YTBOPCHHIO KHCJIOTHUX [IOIIIB, 3aBla€
HETIONPaBHOI IIKOAM JEPEBHUM pociMHaM. KucioTu pylHYIOTh 3aXHCHUN BOCKOBHIA
HaJIT Ha JINCTKaxX, poOJIIUYd POCIHMHY OLIBII Ypas3JIMBOK 10 KOMax, I'PHUOKIB Ta
MaTOTEHHUX MIKPOOPTraHi3MiB.

BrnuB KHCIOTHHUX OMaJliB HETaTHBHO TO3HAYAETHCS HA CTaHi OymiBeTbHUX
00’ €KTiB, 3a11300€ TOHHUX KOHCTPYKIIiil.

IixaBo npo BaxkinBe

Bona nikonu He OyBae 0e3 AOMIMIOK Y HIM MICTATBHCS Pi3HI Ta3W W COJII, 3aBUCII TBEPII
yacTUHKU. HaBiTh npicHa B HaIIOMy po3yMiHHI BO/Ia MICTUTh PO3YMHEHHX coJieit Onmm3bko 1 T Ha 1 1.
3arac npicHOI BOAM Mailke He 3MEHIIYEThCS 3aBASKHU MOCTIHHOMY ii Kpyroobiry. OOcsr Boau, 110
BHITAPOBYETHCA, OMM3BKO 525 THC. KM Ha pik. 86 % BiJx mbOro o0CATY MpUIATAE HA COJOHI BOAH
CaitoBoro okeany. Inma yactuHa BumapoByeTbest Ha cymri. Lllopoky BinOyBaeThcs BUIIApOBYBAHHS
BEJIMKOTO IIapy BOJM, TOBIIMHA SKOTO Onmm3pko 1250 mm. YactuHa 11i€i BoaM y BUIVISI OMAIiB
MOTpAIUIsie 3HOBY B OKeaH, 1HIIAa YaCTHHA 3a JIOTIOMOTO0 BITPIB MEPEHOCUTHCA Ha cylry. TyT BoHa
MIPOJIMBAETHCS JIOUIEM Y PIKM ¥ 03epa, KMBUThH MiA3eMHI BoAM U JhomoBUKU. Enepriero CoHI
1JHKUBIIIOETHCS IPUPOTHUN AUCTUIIATOP, KUK BUKOpucToBye Onmu3bko 20 % wiei eneprii. IIpicHi
BOJM CTAHOBJIATH ychoro 2 % rigpocdepu, oqHAK BOHH MOCTIHHO BiTHOBMIOIOTHECA. Came 11e i 1ae
MO>KJIMBICTB JIFOAUHI MaTH 3amacH MpicHOT Boau. 85 % 3amaciB MpicHOI BOAM 3HAXOIUTHCS B JIbOJAX
MOJISIPHUX 30H 1 JhOAOBUKAX. TYT MIBHIKICTH BOIOOOMiHY Habararo HIK4a, HDK B okeaHi. BoHa
nopiBHioe 8000 pokis. [limpaxoBaHo, 110 MOBEPXHEB1 BOIU MOXXYTh BIIHOBUTHUCS MPakTU4YHO B 500
pas3iB mBuUAIIe, HiK B okeadi. lIIBuaKicTh BimHOBICHHS pidok mie Bumia — 10-12 ni6. Tomy ms
JIIOIMHM BEJIMKY POJIb BIIIPAlOTh caMe 3aracu NpicHOI BOJHU PidOK.

Mema: BU3HAUNTHU CTYIIHb KUCIOTHOCTI i piBEHb 3a0pYIHEHOCTI
OMaJiiB WIKIAJIMBUMHU PEYOBUHAMH Y PI3HUX 30HAX MICTA, CEJIULIA.

Oonaonanna: nocya Jjs  30MpaHHS 1

SKCHHS BOJIY; BUTIAPIOBAIbHI

Yaliky, BojasHa OaHs; damku IleTpi; miHIET;1HAUKATOPHHUI

narnip.

00°ckm 00CNi0MHCeHHA: TIPUPOJIHI
orajiu; JICK1JIbKa

BUIIBJPIOHOTO HACIHHS

Xix poootu

1. Tlimx dwac pomry 30epiTh oOmaaW y pI3HUX MPOMHCIOBUX 30HAX, MOXKHA
BUKOPUCTOBYBATH CHIT, SIKUI IIIOMHO BUIIaB.

2. 600 M omaniB (3a TpHU pa3u) BHIAPOBYWTE y BUIIAPOBYBAJHHUX YaIllKaX Ha
BOJISIHIM 0aHi, MOCTIMHO Mi/UIMBAIOYd HOBI TOPIlli pianHu. BumapoByBanbHi
YallKd MOJKHA 3aMIHUTH HEBEIMKUMH OJIIOAILSIMH, a 3aMICTh BOASHOI Oaml
BUKOPHUCTATU BUCOKI KOHCEPBHI 0aHKH, Ha JTHO SIKUX MIJUTHBAIOTh Bomay. [licis
BUITAPOBYBAHHS JIOIIOBOI BOJIOTH Y YAIlIKy 10 KPAIIAX HATMKTE TUCTHILOBAHY

30ep



BOJIY 1 pE€TENHHO TIepeMIIIaiTe ocaja CKISIHOIO manmnykoro. Ocaf, mepemMinaHuit
13 IUCTUIIHOBAHOIO BOJIOIO 3/MiATe 10 MpoOipku. Ilicist mpoBeaeHUX mpouesyp



Yalika MOBUHHA 3aJMIIUTUCS aOCOJIOTHO YMCTOI0, MPOTE O00’€M PO3YUHY Y
npo0ipil Ma€e CTAHOBUTHU 6 MJI, y TaKU# CIOCIO KOHLIEHTpAllisl PEYOBHH OMaiB
301bIIyeThest y 100 pasis.
JlociiskeHHsI TPOBOAMUTHCS Y IBA €TAIlH:
Busznauenna pH onaodis

3. Bi3pMiTh npubau3HO 1 MJT OTpHMAHOTO KOHIIEHTPOBAHOTO PO3UMHY 13 IPOOIPKH
1 3aHypTe Yy pIAMHY I1HAMKATOPHUM mamip. 3MIHEHUH KOJIp 1HJUKaTopa
MOPIBHSNTE 3 1HIUKATOPHOIO IIKAJIOIO.
Bucnosku o0 pH omnasis 3po6ith 3a mokasHukamu Tadmmi 10.1.

Taonuua 10.1

Busnayenns pH onanis

pH I'panaunis onaxgis
3-4 CunpHO KHCII
4-5 Kucai

5-6 Cnabo xucmi
6-7 Heiirpanbhi
7-8 Cnabo JryxHi
8-9 JlyxHi

9-10 CuibHO TyXHi

Busznauenna moxkcuunocmi onaoie

4. OnHOYAaCHO MPOBOJUTHCA ABI TPYNH JOCITIIIB: €KCIEPUMEHTANbHI 1 KOHTPOJIbHI.
A. Excnepumenmanvui oocniou: piuHa, sKa 3ajuinuiacs, NpUOIU3HO 5 Ml
BUKOPUCTOBYEThCSI JJII BH3HAUE€HHsS TOKCMYHOCTI omanaiB. Yamxku Ilerpi
CTEpWII3YIOTh, Ha 1X JHO KJIaAyTh KpYyKalblis (UITPYyBaJIBHOTO Tarepy, Ha
SIKUA HaJIMBAIOTh S MJI PIIMHU 1 BUKIIAIal0Th puoOan3Ho 50 npiOHUX HACIHUH
— MaKy, T1puull, peaucy TOIIO.
Yamku [leTpi 3axkpuBatoTh KPUIIKAMU 1 CTaBIATh Y TEPMOCTAT MIPH TeMIIepaTypi
+25°C - +26°C.
b. Konmpononui 0ocniou: mpoBOASATHCS 32 aHAJIOTTYHOK METOJJUKOIO, aJle YSKOCTI
3MOUYBAJIbHOT P1IMHU BUKOPUCTOBYIOTh JUCTHIILOBAHY BOJY.
Yamku Ilerpi 3akpuBalOTh KpUIIKAMU 1 CTaBIATh 110 Tepmoctary. llicis
OpOpPOIIYBaHHS HACIHUH KOHTposibHOI Tpynu Ha 950% migpaxoByroTh ix
KUIBKICTb.
JlaHl CXOXKOCTI EKCIIEpUMEHTAJIbHOI TIPyNU BHUPAXalTh y IMPOLEHTaX [0
KOHTPOJIBHOI, siKi TpuiiMaroTh 32 100% (1151 BUBHaUEHHS CTYINEHIO TOKCUYHOCTI
OIaJIiB BUKOPUCTOBYMTE TabmuIio rpanaiii (tadmn. 10.2).



Taonuys 10.2

I'pagaunist cTyneHsi TOKCMYHOCTI OB

IlopiBHSIHHS KOHTPOJILHOI i CTyniHb TOKCHYHOCTI
ekcnepuMeHTaabHoi rpym ( %0)
100 Hemae ToxkcuanocTi

80-90 Hyxe cirabka

60-80 Cnabka

40-60 Cepenns

20-40 Bucoxka

0-20 Jlyxe BUCOKa, HAOJMIKEHA JI0 JICTATBHOL

5. Pe3ynbraru ycix 3mM1MCHEHUX JOCII)KEHb BHECITh Y 3Be/ieHy Taomuio 10.3 i
3p00iTh BUCHOBOK II10/I0 SIKOCTI JOCIIIKYBaHUX 3pa3KiB BOJIH.
Taonuys 10.3

PesynbraT anani3y 3pas3KiB OMajiB

OTtpumani pe3yabraTn

JocaimkyBani 3pa3ku
napaMeTpu onajis 1 2 3
1 |pH
2 | CrymniHb TOKCUYHOCTI K E K E K

3 BucHoBoKk momao
SIKOCT1 TOCIKY-
BaHOTO 3pa3Ka

BucnoBku. [IpoananizyiiTe oTpuMaHi pe3yinbTaTy 3pa3KiB ONaiB 3 PI3HUX 30H
MiCTa, CeJIMINA i 3p00iTh BUCHOBKH IIOJIO 1X 3a0PYIHEHOCTI.

3anuranus
1. SIkuM YMHOM yTBOPIOKOTHCS KUCIOTHI Onajau?
2. Y yomy noJjsirae HeraTUBHUM BIUIMB B1Jl KUCJIOTHUX OMaiB?
3. Yu moxe OyTH JOII NIKIIJTUBUM?
4. Sk 3a0pyaHEeH1 onaau BILTMBAIOTh HA POCIMHHI OpraHi3Mu?
5. HanmuuniTe piBHSHHS peakiii, 3a SKUMHU YTBOPIOIOTHCSI KMCIIOTH Y JTOIIOBIM
BO1 a00 IHIIUX BHUAX OMAaJlB.
6. CxiaaiTh cXeMy BIUIMBY KMCIOTHUX OMaJiB Ha O10XIMIYHI MPOLECH B
YKUBHX OpraHi3Max.




JlabopaTopHo-npakTHyHa podora Ne 11

= Tema: 3abpyaHeHHs BOAM Ta AenKi
cnocobm

OUMLLLEHHA

Boma € opHicro 13 HaAWOUIBII BaXJIUBUX

CKIIaIOBHX JOBKIUILI. OCHOBHHUMH €KOJIOTIYHHMH

npo6aeMaMH, MOB’sI3aHUMb 3 T1Ipocheporo IIaHeTH,

€ YMOBH 3a0e3IMeueHHs HaCeJIeHHsI BOJOI0, 11 SKICTIO

Ta MOXJIHMBOCTSAMHU IIOJI0 TMOKpamaHHsA. /(o HemaBHaA Il mMpoOJieMU HE CTOSJIM TaK
roctpo. IIpore octaHHIM YacoM uepe3 3HA4YHE 30UIBIICHHS MICBKOTO HACEJICHHS
CUTYyaIlis 3HAYHO 3MIHUJIACH. 3Ha4yHe 301IBIIICHHS
MIPOMUCIIOBUX, TPAHCTIOPTHUX,C1IIbCHKOTOCTIONAPCHKUX Ta IHIIMX aHTPOIOTCHHHX

BHUKUJIB TMPHU3BEJIO JOMOPYIICHHS SKOCTI BOJIU.
Yu 3HaeTe By, mo

._,o o UIA  JIIOAMHU BONA € OUIbII

’ \H _H/ N\ LIHHUM TPUPOAHUM OAraTcTBOM
/'o'\ aHbK Byruursg, HadTa, 3aIi30,

., oH H, aJKe BOHA HE3aMiHH

o o -

N /O\ paaloaKTUBHUX Ta

010/I0TTYHUX areHTIiB,HEBJIACTUBUX
puporHoMycepenosuiy. Bee e

pobuTh e eKTUBHE
BOJIONIOCTAYAHHS HaCeJIeHHS
MIPOBIJTHOIO TMPOOJIEMOI0 Cy4acHOT
TirieHH..

3 ycix JpKepen, o 3a0pyaHIOITh BOY, OCHOBHE 3HAYEHHSI MalOTh BUPOOHUUICTIUHI
Boau. HaitmikiymBinn 3a0pyaHOBaIbHI pEYOBUHM, IO MOTPAILIAIOTH y BOIY-1I€ Ha(Ta.

JoBinka JOKEpela 13 CTIYHUMH BOJAMH  IIe:
3a 60 POKiB JKHUTTS JIFOMMHA BUIIUBAE HAQTOMPOAYKTH, BaXKKI  METalH,
noHax 50 T BOAM — LTy HHCTEPHY CHUHTCTHYHI IOBEPXHEBO-aKTHBHI

pedoBunu (CIIAP), dpenomnnu,
apOMaTU4HI CIIOTYKH, TECTUITUAN, OCH3aIIPEeH, PaIiOHYKIIIIH.

VY noOyToBUX CTOKax KOMYHAJIBHOTO TOCHOJApCTBA MICTAThCA (eKaii, MUkodi
3aco0M, MIKpOOpraHi3Mu - 30yJHUKM TakuX 1H(QEKIIHHUX 3aXBOPIOBAHb, SIK
IU3EHTEepIsA, XoJjiepa, IHPEKUIMHUM renaTuT a TakoK XIMIYHI €JIEMEHTH: HITPOTEH
dbocdop, cyapdyp, 3a130, cTaHYM, IIUHK Ta 1H. 3a MiApaxyHKaMH, BiJl OJTHIET JIFOMUHU
0 OYHMCHHMX CHOPYH HaaXoauThb y cepennbomy 0,4 M3 rOCToIapChKO-TI0OOYTOBUX
cTiyHuX BoA. OO’ €M IIMX CTOKIB 3aJICKUTh B1Jl TYCTOTH HAaceJIEHHS 1 CTaHOBUTH 10-15
m°/ra 3a pik.

BupobHu4i cTigyHI BOAM — 1€ BOJW, BHUKOPHCTaHI B PI3HUX TEXHOJIOTIYHHUX
mporecax. Jlo TPOMHUCIOBUX HalleKaTh  Ti, IO BIAKAYYIOTHCS HA TTOBEPXHIO 3€MJI1 i
Takox Boau, Bukopuctani Ha TEC 1 AEC 1 4ac BumoOyTKy KOPMCHUX KOTIAJIMH.



CTivyH1 BOJIU CIIILCHKOTO TOCIIONAPCTBA Jy#xe BaxIuBo!

. M 0, . .
HAJXOMSTh 3 TBAPUHHUIBKHX (epM i bins 20/0H3.CCH€H'H}I 3EMHOT Kyl HE MAIOTD
JIOCTYyIly JO SKICHOI THTHOI BOAM, a

npubnuzno 50% mno30aBieHi HOPMATBLHOTO

piBHS caHiTapii
KOMILICKCIB, ITaxo(epM Ta 3 IHIMUX CUTbCHKOTOCIIONAPCHKUX 00’ €KTIB, a TAKOX BiJl
MOJIUBY MOCIBIB KyJABTYp a0 IiJ] yac MPOMUBAHHS IPYHTY Bij 3acosneHHsa. BogocTok i
BOJIOMMH 3a0pYIHIOIOTHCS TAaKOXK arMoc(epHuME onagamu. Jlomri Ta CHIroB1 Onajau
3MHUBAIOTh IPOMHUCIIOBHH 1 TOOYTOBUM Opy/ 3 TEPUTOPIH MIAMPHEMCTB, T1PCHKUX
BUPOOOK, MICHKUX BYJIUIIb. 3 aTMOC(EPHUMH OTaJaMU Ha 3€MHY MTOBEPXHIO MOXKYTh
NOTPAIUISTH MPOMUCIIOB] TBEP/ll YACTOUKH, CaXka, MUJI, paJll0aKTUBHI PEUOBUHU,
TOKCHUYHI XIMI4H1 CITOJTYKH.

3a0py/AHIOI0Y1 PEYOBUHH Y BOJHOMY CEPEIOBHUII OOMEKYIOTh KUTTE3NATHICTD SIK

OKPEMHUX KHUBHX ICTOT TakK 1 €()eKTUBHICTh ()YHKIIIOHYBaHHS BCI€i BOJHOI
EKOCHCTEMH. [Ipore  mpupogHa Boma € Yy 3macre B, mo
HCOOHOP1AHUM CCPCOAOBHUIICM, TYT 3aBXIU CKJIaJT TPUPOAHOI BOAU 3AJICKHUTH
OPUCYTHI  PI3HOMAHITHI  YaCTOYKM  PIZHOTO  HE TUNbKHM Bif ii BJIACTMBOCTI K
po3Mipy, MIKpPO OynpOaniku razip, PO3YMHHHKA, ame i Bix TorO, 3

MiKpOOpraHi3Mu. Yci 3a0pyIHIOI0Ui pedOBHHM, 0 MM PCHOBMHAMI — BOHa
HAZXOISTH y BOAY [O-DI3HOMY BILIMBAIOTh HA ii oo B TPOUEE CROro
aiNe v PO P y KO0J10001ry

cTaH 1 AKicTh. Tak, TerioBe 3a0pyaHEHHS

BHUKJIMKA€E 3HAYHE MOCWICHHS eBTpUQIKAIlii; 3aBUCI1 YACTOUKHU 3MEHITYIOTh MPO30PICTh
BOJIM 1 BIJITIOBIIHO 3HUKYIOTh IHTEHCUBHICTH ()OTOCUHTE3Y, CIIPUSAIOTH 3aMYTIOBAaHHIO.

binbiricte BoAHMX ~ 00’€KTIB  YKpaiHM  3a0pylHEHI B  OCHOBHOMY
HadTonpoaykramu, (heHoIamMu, OpraHIYHUMHU PEYOBHHAMHU, CIIOJIyKaMU HITPOTEHY Ta

BOKKHUX MeETaliB. Ou bt On Haitbis1b1
i » O » O
3g6py)1HeH1 . Op ; | '
pIUKH OaceitHiB l 3ax1aHOTO byry,
[Tpuazon’s, CiBepchbKoro Jints.

CepenHbOpiyHUN BMICT 7 OCHOBHHUX 3a0pyIHIOIOUUX
pEYOBUH y BOAI IUX pidok mnepesuiye [JIK, a
10 TEIKUX IHTpeIieHTax e
MEPEBUILICHHS cranoButh 10 I'JIK.

VY BomoiiMu YKpaiHM CKHJA€ThCA OMU3bKO 7,3 MIH. T PI3HUX 3a0pYIHIOIOUHMX
pPEYOBHH. 3 HUX: 5 MIIH. T conel, 5 Tuc. T HaQTOonpoAyKTiB; 1,4 THC. T CHHTETUUHUX
NOBEPXHEBO-aKTUBHUX pedyoBuH; 7,8 THC. T ¢dochopy; 130 Tuc. T opraniuHux
3a0pyaHIoBauiB; 150 T pi3HUX METaliB.

3a JMaHUMU T1APOOIOIOTIYHUX CIOCTEPEKEHb 3 59 KOHTPOJIHOBAHUX BOJHUX
00’exTiB YKpaiHM HEMae >KOIHOTO BOJOCTOKY a00 BOAOWMHM, sIKi O BIAMOBimamd
(OHOBOMY CTaHy YHM XapaKTepHU3yBaIHUCS O sK

«unctri Bomm». Ha 35 Bomamx 00’ekTax Yu 3naere Bu, mo

EKOCHCTEMH 3HAXOMWINCH B CTAHi eKOJOriugoi 111719 MOBITPs BOJA — cama pyXynBa
JOBHUH

Harpyry. peioBHHa

OrmiHka cTaHy MiA3€MHUX BOI YKpaiHu



Yu 3naeme Bu, wio
y TUTHIA BOAI MOXKHA
BUSIBUTH  CHIOU  JCAKHX
JIKapChKUX npenaparis,
MECTUIIN/IIB, KOCMETHYHUX 1
HaBITh

I
poTtHu

3aIUTIIHIOBAJILHUX ~ 3ac001B
TOPMOHAJIBHOTO

XapaKTEPYTaKOK CBITUNTH
PO 3pOCTaHHs BIUIMBY HA HUX
IHTEHCHUBHOT  TOCHOAAPCHKOI
IISUTBHOCTI JTFOIWHU. B
rpyHTOBUX Bomax JloHOacy
BUABIICHO 3Ha‘IHi TNEPECBUILICHHA
KOHIIGHTpaIii  apceHy  Ta
mwiroMOymy, a B [IpuanicTpoB’i
— BHCOKOTOKCHYHOTO TaJlif0 —
500-1000 ['IK.OcobmnuBe

3aHETIOKOEHHS BUKJIMKA€E
eBTpOdiKallis BOJTHUX
EKOCHCTEM, 110 HaOyma

n100aJIpHUX MacIITadiB.



Onnak ms BakiauBa mpobiema crmabo BuBdeHa. 3a orminkoro FOHECKO, monax 20%
pubonoBHUX paiioHiB CBITOBOTO OKeaHy MiAipBaHoO, a e Maixe 50% nepeOyBatoTh Ha
MEX1 BUCHaKEHHS. B 6ararbox pailoHax okeaHy JHO HACTUILKH IEPEOPaAHE TpaIaMHu, 1110
TaM y)X€ HEe MOXK€ BIJIHOBUTHCS JIOHHE HaceneHHs. [licis BuGopy pubu3 CITOK Hazaa y
BOJIY, MEPEBAKHO B HEXKUTTE3AATHOMY CTaHI, IIOPIYHO BUKHAAETHCS ONMU3bKO 30 MIIH.
TOHH 1HIIOI KWUBHOCTI. 3HMIICHO ITOJOBHHY MAaHTPOBHUX 3apOCTed TPOIIYHOI 30HH
OKE€aHIB, fKI 3axulaiud Oeper BiJi pO3MHUBaHHSI 1 OyJd EKOJOTIYHOK HIIICIO IS
BEJIMYE3HO1 KUIBKOCTI BHUJIB OpraHi3miB. lle HerarMBHO MO3HAYMIIOCS Ha Mpolecax
CaMOOYHIICHHS BOJ | KOPUCHIM 010IIPOXYKTUBHOCTI IIEIb}Y.

CkunaHHs 0ajJacTHUX BOJI TaHKEpaMHM MPU3BETIO JI0 3aHECEHHS B MOPSI CTOPOHHIX
riApoOIOHTIB-BCENICHIIIB, K1 € arpecopaMu 1O BiAHOMIEHHIO 10 OPraHi3MiB MiCIIEBHX
exocucteM. Cepen TakuxX BCEJCHINB € OTpyiHI ansi pul® BomopocTi. 3a0pyaHeHe
TOKCHHAMH M ‘ICO PHO 1 MOJIFOCKIB MOXKe OyTH HeOe3MeUHUMI JIJIS JTFOUHH
He3amoBiIbHUM 3alMINAETHCS TaKOXK CTaH .

. Oudpu i paxkru:

cpaB  Ha  0araTbOX MalnX — pidKax, [[{opiyHO CBITOBA MPOMMCIIOBICTh CKHJIA€ B
3aMyJI€HO 0araro CTaBKiB, HOTIPIIYETBCS  piuku nonag 160 Ky6. M LIKIZIMBHX CTOKIB,
CTaH BOOJOCXOBHII] IOP1YHO B erHTI/I JIFOACTBOM BHOCHUTBHCA
3araJbHOTOKOPUCTYBAHHS. 500 MuH. TOHH MiHEpaJbHUX JAOOpUB 1
V migzeMHHX Bojax JIMCHYAHCHKO- OMu3bpKO 4 MIIH. TOHI-.IHCCTI/II_II/II[iB, OiabIma
. qaCTHhHa AKX ocigae B rp}IHTaX Ta

Py0OexxaHCBKOTO  pETioHy TEPEeBHUIICHHS

: BUHOCUTHCS TOBEPXHEBUMH BOJAMHU B
JOIYCTUMHX HOPM SIKOCTI BOIHU TI0 (eHOIy piuKkH, 03€pa, MOPSl Ta OKEAaHHM, Y 3HAuHiii

301npmmMIack y 260 pasis, HAQTONPOMYKTaX  KinbkocTi HAKONMYYETHCS B INTYYHHX
y 20 paz3is, BOJIOCXOBHINAX, SKI JKHBIATH  BOJOKO
HPOMHCIIOBI [IEHTPH.

Yu 3naere Bu, 1o

y TPpHUPOIHHX yMOBaX HHCTa BONA €  wjgepamizamii y 100 pasiB. Buseaeno 3
pinnHoOto Ge3 Komipy, 3amaxy i cmaxy. xopuctyBanHs 10 Bomo3abopiB, ocepenok

Tinmekn y mmrapi 3emii moHam 2 My 6 110 I
mMOUMHY BOHa HalOyBae OJaKUTHO- 3aOpYAHCHH  CiTae KML 1 HPOAOBKY€E

3€JICHOTO BIATIHKY 301/IBLIYBATHCS.
JocrtymHi BOJH1
pecypen

HAOMMKAIOTHCA 10 BUYEPIAHHS, a MPOCTUX 3aC001B iX 30UIBIICHHS HEMae. Y IuX
YMOBaX CEpHO3HI 30MTKU HAPOJHOMY TOCHOJAPCTBY 3aBIAIOTh 3HAYHE 3a0pyTHEHHS
BOJIOMMHUII] BOJAaMH TTPOMHUCIIOBOCTI 1 KOMYHAJIBHOTO TOCIIOAAPCTBA, MOBEPXHEBUM
CTOKaM 3 CLIBTOCITYTi/Ib.

B octanHi poku B OKpeMUX perioHax YKpaiHu 3HAYHO 3HU3UJIACH SKICTh MUTHOI
BOJIM 32 OAKTEP10JIOTIYHUMHU, CAHITAPHO-XIMIYHUMH MTOKa3HUKAMU Ta HEB1AMOBIIHICTh
il nepxaBHOMY cTaHnapty «Boga nutHay. Lle moB’si3aHe, sIK BBaXKalOTh BYEHI, 3
MOTIPIIEHHSIM CTaHy JpPKepes BOJAOMOCTaYaHHs, HE3aI0BUTLHUM CaHITapHO-XIMIYHUM
CTAHOM BOJIONIPOBITHO-KaHAMI3AIIMHAX MEPEK, YaCTUMH aBAPIMHUMH CHUTYAIlisSIMU,
MOPYIICHHSIMHU PEKUMY €KCIUTyaTallli, Hee(EKTUBHOIO JE3MH(EKIIIEI0 MEPEX MUTHOI
BO/JIN.

JlaHl KOHTpPOIIO SKOCTI BOAM ToBepxHeBMX Boja Ykpainu | ta II kareropii
CBITYaTh MPO 3a0pyTHEHHS iX HEOUUIIIEHUMH Y1 HE JOOUUIIEHUMHU CTIYHUMHU BOJIAMHU.
Ile BimOyBa€eThCS TOMY, IO TMPOMHUCIIOB] Ta KOMyHaJIbHI MIAMPUEMCTBA



CKHJIaI0Th TOCTIOJAPYO0-IOOYTOB1 CTIYHI BOJH, SIKICTh SIKMX, BHACIIJOK BiJICYyTHOCTI
B3araji a0 HEeAKICHOTO OYMILEHHS, HE BIIMOBIAA€ CAaHITAPHO-TIM€HIYHUM BUMOTaM.

Cepen pocmimpkeHux mpoO, 3 Bomoiim I kareropii, 3a MiIKpoO1OJIOTIYHUMHU
NMOKa3HUKaMU He BignoBiganu HopMi 32,4%, 3a TIri€HIYHHUMH Ta CaHITapHUMU
HopMaMmu - 25,2% , B T.4. y 12,5% npo6 Oyno BuaiieHO 30yIHHKIB 1H(GEKIIHHUX
3axBoproBaHb. [1{og0 BomoiimM I karteropii, TO 11l MOKAa3HUKH CTAHOBWJIM BIJIIOBIIHO
25,0, 24,5 Tta 11,8%.

BinMmidaeTbcs 3apakeHICTh TMOBEPXHEBUX BOJOWM YKpaiHM 30yIHUKAMU
napasuTapHux 3axBoproBanb: 0,2% mpo0 3 Bomoiim I kareropii ta 14,2% npod — 3
Bojovimu I kareropii MiCTHIM SHIIS TeIBMIHTIB, HEOS3IMEUHUX IS JTFO/ICH.

IixaBo npo BaxkinBe

Bonma, sk 1 moBITps, € OAHIED 3 BAXJIMBUX YMOB ICHYBaHHS XHUTTS. B KiabKicCHOMY
CHIBBIIHOIIEHHI 11e HAWOUIBII TOMIMPEHa HeopraHiuHa pedyoBHHA KMBOi Marepii. Hacinusa pocnuH,
B SIKUX BMICT Bozu He nepeBuutye 10%, HanexuTs 10 (GopM yINOBUIBHEHOTO KUTTA. Take K sIBUILE
(aHrimpo06i03) crocTepiraeThCs y ACIKUX BUIIB TBAPHH, SIKi IPH HECHPUATIUBUX 30BHIIIHIX YMOBaX
MOXYTh BTpayaTH BEJIMKY YaCTHMHY BOJM B CBOIX TKaHMHaX. Boma B TpbOX arperaTHUX CTaHax
MPUCYTHS B yCiX ckiamoBux Oiocepu: armocdepi, rimpocdepi ta mitocdepi. OCHOBHY poOJib B
HUPKYNALii Ta 610reoXiMiyHOMY KOJIOOOIry BOAW BiIirpae arMocgepHa BOJIOra, HE 3BaXKAIOUM Ha
BITHOCHO MaJly TOTY)KHICTh i1 mapy. ATMoc¢epHa Bojora po3mnoijieHa rmno 3emyi HepiBHOMIpHO, 110
00yMOBITIO€ BEJIHMKI pO301KHOCTI B KUTBKOCTI ONajiB B pi3HUX paiioHax Oiochepu. Cepenniit BMIiCT
BOJISTHOT Tlapu B arMocdepi 3MIHIOETBCSI B 3aJIe)KHOCTI Bijg reorpadiunoi mupotu. Hanpuknan, Ha
[liBHiYHOMY MOJIOC] BiH CTAaHOBUTH 2,5 MM, Ha eKBaTopi - 45 Mm.

Bonma, sxa Bumanma Ha Cymnly, BHUTpauaeThbCsi Ha NpocodyBaHHS (a0o iHQUIBTpaLi),
BUIIAPOBYBaHHs Ta CTOK. [IpocouyBaHHS 0COOIMBO BaXKIIMBE AJIS1 HA3EMHUX €KOCHCTEM, aJIKe CIIPUsIE
MMOCTA4aHHIO TPYHTIB BOJOI0. Y mporlieci 1HGIIbTpalii BoJa HAAXOIUTh Y BOJOHOCHI TOPU30HTH Ta
HiJ3eMHI piuku. BumapoByBaHHS 3 MOBEpXHI IPYHTY TaKOXX BIJIrpa€e BaXKJIHMBY pOjb Y BOJAHOMY
PEXHUMI MICLIEBOCTI, aje OLIbII 3HAYHY KUIBKICTh BOAM BUAUISAIOTH CaMl POCIMHU CBOIMH JMCTKaMH.
[Ipuyomy KUIBKICTh BOIM, IO BHJUISETHCS POCIMHAMH, TUM OuUIbIIe, YUM Kpalle BiJIOyBaeThCs
BOJIONIOCTa4aHHs. POCIMHY, 110 CHHTE3YIOTh OHY TOHY OPTaHIYHOI PEYOBHHH , TOTIMHAIOTH SIK
MiHiMyM 100 T Bomu. Ton0BHY poib B KOJOOOIY BOAM Ha KOHTHHEHTAaxX BiAIrpae cymapHe
BUIIapOBYBaHHs (JepeBa Ta IpyHT). OCTaHHS CKJIaJ0Ba KOJ000Iry BOIM Ha CYyIIIl — CTOK.

[ToBepxHeBUIl CTOK Ta pecypcH MiJ3eMHUX BOJOHOCHHMX IIapiB 3a0€3MedylOTh >KHUBJICHHS
BOJIHUX MTOTOKIB. Pa3oM 3 TUM IIpH 3MEHIIEHH] MIJIbHOCTI POCIMHHOTO TOKPOBY CTOK CTa€ OCHOBHOIO
MIPUYMHOIO epo3ii IPYHTIB.

Mema: 3’scyBaTH NapaMeTpH, 3a SIKUMH XapaKTEpU3YIOTh
3a0pyIHEHHS BOJU, OITAHYBATH JIIKl METO/IU 1i OUHIIIEHHS Ta
BCTAHOBUTH iX €()EKTUBHICTb.

Ooénaonanns. BoJa 3 BOJOTOHY, OyIbHOH 3 HEIIKITUBUMHU
Oakrepisimu, 30 T rpyHTY, XapuyoBUM OApBHUK, XIMIYHI
crakanu Ha 500 mui, miiika, nanepoBuil GUIBTP, MIpHUMA
HWIIHAP, XJIOPHE BAITHO, MPUIIAJ] AJIs1 JUCTHIIFOBAHHS BOJM.
O0’ekT n0CiIKeHHsI: BOJa 3 BOJOTOHY PI3HOTO CTYNEHS
3a0pyIHEHHS.



Xix podorn

1. V naGopatopumii crakan Ha 500 mn Hanuiite 400 Ma Boau 3 BOJOTOHY Ta
JoAaiTe 10 Hel mepepaxoBaHi HUKYE 3a0pynHIOBadi. BKaxiTh, 10 K01 KaTeropii
BiJTHOCUTHCSI KOKHUH 3 HUX:

— CTOJIOBY JIOXKKa IPYHTY,
— JIeKUTbKa KparuiiH XapyoBOoro OapBHUKA,
— 1 mu1 OynbitoHy, SKUH MICTUTh HEIIKIIJIMB1 OaKTepii.

2. Tlepexonaiitecb B €(EKTUBHOCTI HaMOUIBII MIUPOKO BHUKOPHUCTOBYBAHHUX

croco0iB BopoouniieHHs. HasBHICTh pO3YMHEHUX PEUYOBUH CIIJI MEPEBIPUTH
METOAaMH XIMIYHOTO aHajizy. BUKOpPHCTOByIOUM XapuoBHUil OApBHUK, MOXKHA
Bi3yaJIbHO BU3HAYUTU PO3YMHHI PEUOBUHHU.
[lepeBipuTy MPUCYTHICTH OAKTEPI MOXKHA 33 JTIOMIOMOTOIO METII 3 JIPOTY, SKY
npocTepuiizyBaiu y noiaym’i. IlepeHeciTs HE0 Kparulio BOIW 13 CTakaHa y
yamky Ilerpi 3 crepuibHUM arapoBuMm cepenoBuuieM. [losBa koioHil yepes
JeKiIbKa 110 Oyae CBIIUUTH MPO HASBHICTH Y BOJII OaKTepiil.

3. Hamumiite 50 Mn mgociimpkyBaHOTO 3pa3ka BOAM Yy MIPHMH IWIIHAP IS
BiJicToroBaHHA. Yepe3 neskuil 4ac AOCHIIITh BEpXHIA IIap Ha HAsSBHICTh
3a0pylIHEHHs  BHIIEONUCAaHUM crocobamu. OOIPpyHTYHTE, MOXKIUBICTh
BUKOPUCTAHHS BIJICTOIOBAHHS JIJIs1 BUJIAJICHHSI 3aBUCIINX, PO3UMHHUX PEYOBUH Ta
OakTepiil.

4. Bindinerpyiite 20-30 ™M JocHiKyBaHOTO 3pa3ka BOAM Y YUCTUH
a00OpaTOpHUI CTakaH 3a JOMOMOTO JIHWKU Ta (DUIBTPYBAJIBHOIO TMarepy.
[lepeBipre (inbTpar Ha 3a0pyIHEHHS ONMCAHUMHU BHIIE CIHOCOOAMH.
OOrpyHTYliTE, Ui BUJAJSIOTHCS 32 JOTIOMOTOI0 (DLIIBTPYBaHHS 3aBUCIII PEUYOBHUH,
PO34YMHHI PEYOBUH Ta OaKTepii.

5. Hanuiite 30-40 mu 3a0pyaHeHoi Boau B jabopaTopHuil crakaH Ha 100 mo.
JonaiiTe AeKiabKa Kpareiab PO3UMHY XJIOPHOTO BallHA, PETENILHO NepeMilaiTel
namte BifcTosTucs mpotsaroM 15 xB. [lepeBipTe Bomy Ha HasIBHICTb3a0pyTHEHHS
OMHCAaHUMU BHILE criocoOaMu. OOTPyHTYITE, UM BUAAIAIOTHCA 3@ JOTIOMOTOIO
XJIOPDYBaHHSI 3aBHCII PEUOBHUHHM, PO3YMHHI PEYOBHMHH Ta Oakrepii; 4YuM
BIJIPI3HSAETHCS OYMIIICHHS Bia Ie3nH(EKIIii.

6. 30epiTh mpuian IS OUCTWIAINT, mpoauctuitonte 50 MII TOCHIKYBaHOTO
3pa3ka Boau. OOTIpyHTyHTe, YM BHUAAJISIOTHCS B PE3YyNbTaTl LbOIO IPOLECY
3aBUC1, PO3YMHHI PEYOBHHHM Ta OAKTEPIi; YOMY IUCTUIIALIII0 HE BUKOPUCTOBYIOTh
K €IUHUM c1oc10 HAaAIMHOTO OYMIIEHHS BOIM.

7. Ha puc.3 mokazaHo Kepena
3a0pyAHEHHS] TPUPOTHOT BOJIU
y CUIbCBKIH MICIIEBOCTI.

Puc. 3. /I:kepesia 3a0pyaHeHHsI
1 —noGytoBe cMiITTH

2 — 300TeXHIYHI BigXoan
3 — armoc¢epHa Bojora




3po6iTh CXEMaTU4HEe
300paKeHHS
Mirpartii 3a0pyaHeHs. CKIaaiTh aHAIOTT4HI CXEMU ISl MICBKUX YMOB.



8. Excmepramu MO3 BcranoneHo, mo 80% BCix XBOpoO y CBITI MMOB’S3aHO 3
HE3aJI0OBUIHHOIO SIKICTIO MUTHOI BOAM, MOPYIIEHHSM CaHITapHO-TITIEHIYHUX Ta
€KOJIOTIYHUX HOPM BOj103a0e31edeHHs. 3po0iTh y3araaibHEHUH BUCHOBOK IIIOI0
SKOCT1 JIOCHIKyBaHOi BamMu BOauM Ta MOXJIMBUM BIUIMB i1 Ha 3I0pPOB’S
CIIO’KMBaYiB.

9. Cepen eBpolechbkuX KpaiH YKpaiHa € OfHI€I0 3 HalMeHI 3a0e3MeueHHuX
PiCHOIO BOJ0I0 — | THC. Ky0. M Ha OJHOTO MelKaHIls Ha pik. [Ipore 3a naHumMu
KOHECKO, 3a piBHEM pallloHaIbHOTO BOJOKOPUCTYBAaHHS YKpaiHa nocijiae 92-
re wmicue cepen 122 kpain. CdopmynmoiTe 3axoaud OO0 IMOKpAIIaHHS
pallioHAJIbHOTO BOJOKOPUCTYBAaHHS B KpaiHi, MICTI, CIM 1.

BucHoBku. 3po0iTh BUCHOBKH II0/I0 XIMIYHOTO CTaHYy BOJIU 3 BOJIOTOHY Ta ii
BIJIIOBIJTHOCT] JIEpaBHOMY cTaHIapTy «Boga nutHay.

3anuTanHga

1. Sxi crnocoOu OUYMILIEHHS BOAM MOXYThb TapaHTyBaTu il
OaraTropa3oBe BUKOPUCTaHHS Y BUPOOHUIITBI?

2. Illo Tpeba 3pobuTu abu y HaOIMK41i pidili, 03epi Oyno Outbie pudu?

3. YV neBHOMy paiioH1 3HaxoAAThCs JBa o3epa. Ha Oepesi mepmioro moodyayBaiu

rapax, a mooJau3y Apyroro BUCUIIAIU MIHEpalbHI J00pHBa. K HACIIIOK: y mepiie

03€epO0 CTaIHM HAAXOAUTH Ha(QTOMPOIYKTH, a B Ipyre — IOIIaMU 3MHBAJIO JOOPHBA.

Sxi nporecu nmoyanucs B o3epax? UuM BOHU BIAPI3HAIOTHCA? J0 SIKUX HACIHIJIKIB

BOHHU MOXYTb IIPU3BECTU?

4. [IpobGnema MUTHOTO BOJOTOCTA4YaHHS B YKpaiHi, sIK 1 B IHIIUX KpaiHaxX CBITY

B3a€MOIIOB’s13aHa 13 YHCJICHHUMH EKOJOTTYHUMHU mpooOseMamu. HaspiTe iX Ta

crpoOyiiTe BU3HAYUTH B3aEMO3B’SI30K.

5. 30epexeHHsI Ta OYHUIICHHS BOAM PETYIIOETHCS BIAMOBITHUMU JIEPKABHUMU

3aKOHaMH 1 KoJeKcamMHu YKpaiHH, Iep:KaBHHUMH CTaHJapTaMd Ta Taly3eBHUMHU

HOPMATHBHUMH JOKyMeHTaMu. Ha3BiTh 11l TOKyMEHTH Ta MPOKOMEHTYWUTE iX.

6. YoMy Tak roctpo cToiTh npodiema 1eiuuTy NpicHOI BOAM, aJKe Ha KOKHOTO

MEIIKaHLIS JIAHETH NpUIaiae noHaa 8§ MiIH. M Ky0. Boau?

7.V JlonnoHi koxkHUM MemtkaHenb BuTpadae 170 1 Boau Ha no0y, y [Tapmxki —
160 n, Bbprocceni — 85 m; MemkaHIi BETWKHX MICT YKpaiHW, BUTPavaroTh
BOJIM, MNpUHAWMHI, y ABIYl Ounbmie. IIpo 1o cBiAYMTH Taka pi3HULSA Y
BOJIOCITOKMBaHH1?

8. JloBeniTh, 110 HUHI BHUpILIEHHS MpobOiaemMu 3axucty CBITOBOrO OKEaHY MOXKE

I'PYHTYBATUCS TUTBKH 3 ypaxyBaHHSM MPUHIIUIIB MI>KHAPOIHOTO CIIBPOOITHHUIITBA.

9. Yomy 3abpyaHeHHS BOJHUX CHCTEM CTAHOBHTH OILIBIIY 3arpo3y, HIX

3a0pynHeHHs aTMocdepu?



JlaGopaTopHo-npakTuuHa podora Ne 12

Bupobsie 10 95%
MIPOOBOJIBYOTO

dormy Ta %3
TOBApIB CIIOKMBAHHS, € TEPBHHHUM (DaKTOpOM,

Tema: BUBUEHHA CKnapy FPyHTY

IcayBaHHs, cormiaabHUM JA00poOYT 1 310pOB’s
Hapoay YKpaiHM HEpO3pUBHO TMOB’sI3aHI 13 3eMJICIO.
3eMenbpHI pecypcH, NMPU BUKOPUCTAHHI SKHX KpaiHa

Haraayemo, mo
JlokyuaeB
OOTpyHTY

) i L BABIPYHTO3HABCTBO SIK HAYKY, IO
dbyHmameHTOM eKoHOMIKHU. [Ipo 1e CBIMUUTh U T€,  crojrs

y  IEHTpi  HOBOTO

M0 YacTKa 3€MEJbHUX PEeCypCiB Yy CKJIaJl  KOMIUIEKCHOIO

INPOAYKTHUBHHUX CHJI AOCPKABHU CTAHOBHUTL IIOHAIA

HaIpsiMK

40%. 3okpema, B  pecypco3abesnedeHocTi ~YMI3HaHHIA HPUPOH, IO €, 32 HOTO

COIIaJIbHO-EKOHOMIYHOTO ~ PO3BUTKY  YKpaiHH
BapTicTh 3emili cTaHOBUTH 40-44%, BUpOOHUYUX

BHCJIOBOM, <SIIDOM BYCHHS TIPO
CIIBBIHOIIEHHS MIXK JXUBOIO U
HEXHUBOIO MIPUPOJIOIO, MiX

onnis Ta 000poTHUX 3ac00iB — 20-21, TPYNOBUX  mommmoro # iwmmM  SIK
pecypcie. —  38-39%. CepeHbO3BAKEHA  OpraHivHuM, Tak i MiHEPATBHUM
CBITOMM».
3a0€3MeUeHICTh 3€MJICI0 OCHOBHHMX Taly3edl HapOJHOTOCIONAPCHKOTO KOMILIEKCY
JOCTaTHS IS iIXHHOTO HOPMAJIBHOTO

®axTH i nudpu: PO3BUTKY i ()YHKIIOHYBaHHSI.

VY 30HI JiCOCTENy Ha OAMH TeKTap MOBEpXHi
IPYHTY npunajaae Bia 12,5 MinpiioHa 10 JBOX
MUIBSIpAIIB pi3HUX Oe3xpeOeTHHX TBapuH. Lle

[pyHT — MOBEpXHEBHMH Iap
3€MHOI KOpH, IKUH BUHUK YHACIIJIOK

HEPEBAXKHO MypaxM, OCH, Jukmeni Ta immi  BIUIMBY biocepu il armocdepu Ha

KOMaxH. aitochepy.

MU

OCHOBHUMH
dakropa

IPYHTOYTBOPEHHSI € TIPChKI TOPOIHU, KJIIMaT, MIKpOOPTraHi3MH, 3€JI€HI POCIIHHH,
TBApUHU, penbed) MOBEPXHI Ta TOCMOMAPChKA JiSIBHICTh JMHONUHUA. OCKUIBKUA TPYHT
Maiie CylUIbHUMH TOHKHM IIapOM BKPUBA€E YCIO MOBEPXHIO CYIII 3€MHOT KyJIl, JesKi
BYEH1 BBAXKAIOTh IPYHTOBHI MOKPUB OKPEMOIO c(heporo (00OJTOHKOK) HAIIO1 MIAHETH,

SIKy Ha3UBaIOTh nedocgheporo.

[pyHT CKIama€eThesi 3 PI3HOMAHITHUX MiHEPAJIbHUX, OPraHiYHMX Ta OPraHo-
MIHEpaJbHUX CIONYK. MiHEepanoriyHuiil, MEXaHIYHUM 1 XIMIYHUIA CKJIaJ MaTePUHCHKOI
MOPOAM MA€ BEJIUKUN BIUIMB Ha (PI3UYHI 1 XIMI4HI BIACTUBOCTI IPYHTY

Ta ¥oro pomrouicts. [Ipore, sk Ou TmbOOko He Oyna
3BITpiIa TipChKa MOpoOJa, BOHA Ie HE € TpyHTOM. Jluie
BUHHUKHEHHS HKUTTS Ha 3emuti 00yMOBHIIO
IPYHTOYTBOPEHHsI.  biojoriyHa JisJBHICTE  BIIITpa€
NpOBIIHY pOJb B YTBOPEHHI IpyHTIB. Bixm kimimMary
3QJICKHUTh KUIBKICTh ONAiiB, IO BIUIMBAE HA PO3BUTOK
POCIIMHHOCTI, KUTTENSUTBHICTD MIKPOOPTaHI3MiB,
PO3UYMHEHHS PI3HUX CHOJYK y IPYHTI Ta iX MepeMILEHHS.
TemnepaTrypa BIUIMBaE€ Ha Iepedir XiIMIYHHX 1

Yu 3naere Bu, mo
B OJIHOMY I'pami IPYHTY

MICTHTbCS 110 10
MUIBSIP/IIB KUBUX
OpraHi3MiB. 3a ix

JIOTIOMOTOI0  Ha  T'eKTap
IPYHTY '

opi
yHOo Haaxoouth Big 20 1o
50xkr a3ory.



O010XIMIYHUX peakiiil. Y pe3yabrati B3aemopii 0ararboX CKJIAJHUX MPOIIECIB
(dopMyeThCS XIMIUHUHN CKIa IPYHTY.

HaliBa)KTMBIIIOIO CKIIAIOBOIO YaCTHHOIO IPYHTY € rymyc. BiH yTBOpIOETHCS 3
OpraHIYHUX POCIUHHO-TBAPUHHUX PEIITOK, SKI IOPIYHO MOTPAILISIOTh Y IPYHT 1 IMij
BILJIUBOM JKUTTEIISIIBHOCTI MIKPOOPIaHi3MIB PO3KIIAJIAIOThCS, @ 3 HUX CHUHTE3YIOThCS
PEUYOBUHH 3 SIKUX CKJIAJA€ThCS TYMYC.

IpyaT MicTuTh OiOreHHI €leMeHTH Mav’siraiiTe!

(miTporen, ¢Gochop, Kajii), MAKPOEIEMEHTH Y rpyHTi NOCTIHHO 4YM THMYAcCOBO
(kanbIid, MarHid, cynbdyp, 3adi30 Ta 1H.) 1  3HAXOAATHCA aTOreHHi MiKpO-
Mikpoenementn (G6Op, Mapral, MomiOmen, OPramisMM — 30ynHHKH iHdeKiHHIX
KYIpHM, LMHK Ta iH.), SKi DOCIMHH XBOp.OU6..]_—[e${K1 3 HUX (FO:]IOBHI/IM YUHOM
CHOXKMBAIOTh y HEBENUKUX KiTBKOCTAX. IX HOCTIHI O [pyHTY)
T . o . CTBOPIOIOTH CIIOPY — IIIJIbHY OOOJIOHKY,
CIiBBITHOWICHHS 1 BU3HAYA€ XIMIYHMI CKIAN  gya 3aGesmeuye iv BHCOKY CTIfKICT /10
rPYHTy, SIKUU 3aJIE)KUTh BII[ BMiCTy €JIEMEHTIB HECHPUSATIMBUX (baKT()piB HaB-
y  MaTepWHCHKIH  MOPOMIi, KIIMAaTHYHUX  KOJNMIIHBOTO CEpPeIOBHIIA
(dakTopiB, pocauHHOCTI. YuM Olblie

3BOJIOKEHUH TPYHT, TUM O1JIHIII HA MiHEPAJIbHI CIIOTYKH MOTO BEPXHI TOPU30HTH.

VY 3aeXHOCTI B CKJIaay IPYHTH MOAUIAIOTHCS HA YOPHO3EMHU, Oypo3emu,
YEpBOHO3EMH, CYIJIMHKH Ta 1HII. HalimpoyKTUBHIMIUMH € YOPHO3EMH, BOHU MalOTh
HAWBUIIUN BMICT TYMYCY. YKpaiHa Ma€ TPETUHY CBITOBOTO KJIIMHY YOPHO3EMY.

KoxHiii mnpupoaHiii 30HI BIACTUBHM  CBI
Ile ny:xe BaxmBo! I'PYHTOBHUU NOKPUB, KU XapaKTEPU3y€eThCs TUIBKUHOMY

Posymue BJIACTHBOIO T€HETHUKO-MOP(]OIOTIIHOIO OYyI0BOIO.
e XiMiHOTO Cmggyﬂr}g;ﬁy YKpa'l'ga Mae BiIfHOCHO BUCOKHI arpapHui pecypc.
MOJKE JloOposikicHi 3a CBOIMH BJIACTHBOCTSIMH MaTePUHCHKI
migBumysa ~ TTOPOJHM y TO€JHAHHI 3 IOMIPHO TEIUIMM KJIIMAToM,
TH POMIOYICTH  IPYHTY, 1 CHOKIMHUM pelbeoM, TpaB’SIHUCTOK POCIUHHICTIO
HaBIIaKH, HEBMIIC  COpusid YTBOPDEHHIO Ha TEPUTOPIl HAWIOl Jep)KaBH
, BUKOPHUCTAH 1 i0unX 4OpHO3EMHHMX IPYHTIB (TOHAI 65% IPYyHTOBOTO
HAMiHEPATbHUX - nokpuBy). Ilopsn 13 nuM y MiBHIYHUX, 3aX1JHUX (30HA

HEMIABHTBHA 0GPOGKA TPYHTY [Tomiccss) Ta TIPCBKHX paloOHaX, ¥y JIONMHAX  PIYOK,
—  MOXe 3MIiHWTH XiMiugmii TIPUMOPCBKHMX palOHaX CTENy YTBOPHWJIMCSA MEBHI BUAM 1

CKJIaZl TPYHTYy B HEraTWBHy BHJIO3MIHHM IPYHTIB, SIKi
CTOPOHY 1 CTaTd HPMYHHOKO
CITYCTOIIEHHS

POIFOYMX3EMETD.

MOCTYNAIOTECS MPOXYKTHBHICTIO HOPHO3EMAM. HE'l JlyMKa B4EHOTO:
PIBHUHHIN YaCTHHI YKpaiHU BUJUIAIOTE TPU OCHOBHI  «B  icropii  IpyHTO3HABCTBa
IPYHTOBI ~ 30HM: JEPHOBO-MIA30JIUCTHX, CIPUX YOPHO3EM BilirpaB Taky X
JiCOBUX i YOPHO3EMHHX IPYHTiB. [pyHTH Tipchkux BAIATHY OIb, Ky Mana xaba B
obmacTeii MalThb BepTUKANbHY HoOsAcHicTh, Ha '°TOP! Gisiozorii, xambuuT B
. { Vicpai \ Vioal Toui kpuctanorpagii, OeH30m1 B
miBHO4i Ykpaiu — B 30Hi Yikpaiucekoro Ilomices opraniuniii

mig yOOBO-COCHOBHUMH JIiCAaMH 3 PO3BUHYTUM i
TpaB’SSHUM MTOKPUBOM (POPMYIOTHCS mii(B.BepHancekuil)



JIEPHOBO-TI30JIUCTI TPYHTH, SIKI MAIOTh CIAOKUI 1 CePEeIHIA CTYMiHb MiA30JUCTOCTI.
Oco0nuBO MicIe IIOCIJJa€ CTEenoBa 30HA 3 1i HEJOCTATHHO 3BOJIOKEHHUMH, aJie
MOTEHIIIITHO BICOKOPOAIOYUMH YopHO3eMaMH. [le ocHOBHA 30Ha BUPOOHHUIITBA 3€pHA.



HixkaBo npo BaxinBe

Po3BUTOK HayKOBHX i€l 11010 TPYHTO3HABCTBA B3araii i IpPyHTOYTBOPEHHS 30KpeMa TiCHO
noB’si3aHuil 3 Ykpainoro. OmHa 3 mepmmx HaykoBHX ekcnenuiiid B. JlokyuaeBa 3 BHUBUCHHS
yopHOo3eMiB npamoBaia y [lonraBebkiii rydepHii. MoXHa MPUITYCTUTH, IO MEPI i/1e1 Tpo 3aKOHU
IPYHTOYTBOpeHHSI 3apoauiucs came Ha [lonraBmmui. Y IlontaBi B. [lokydaeB opranizyBaB
IPUPOAHNYO-ICTOPUYHUI My3ell IpyHTIB. 30HMparoun MaTepiaiy, Kl 3roJoM JISIIM B OCHOBY BUEHHS
po rpyHTH, B.Jloky4aeB mpoiimoB mimku Outbine 10 THC. KM 110 YOpHO3EMHiH CMYy3i, ONTUCAB BEITUKY
KUTBKICTh T€OJIOTIYHUX OTOJICHB 1 IPYHTOBHX PO3Pi3iB, 310paB 3pa3ku IPYHTIB 1 MiACTHIIAKOUUX MOPIJL.
3acayroBye Ha yBary Horo 3BiT 3a MiJICYMKaMH JIPYTOTO POKY MOJBOBUX JOCHIKEHb, y SIKOMY
JA€ThCSl BU3HAYEHHS YOPHO3EMY, IO CYTTEBO PO3IIMPHUIIO PO3YMIHHS CYTHOCTI 1 BJIaCTUBOCTEH
IpyHTY. Bu3Hauenns copmyabpoBaHe Tak, 10 HOTo i 3apa3 He MOXKHA CIPOCTyBartu. 3a JlokyyaeBuM,
YOPHO3€eM — «11€ TaKUH POCIMHHO-HA3eMHHUM IPYHT, TOBLIMHA KOO B CEPEAHbOMY — OIM3bKO 1 — 2
¢yTiB; BiH 6aratuii rymycoM (skuii nepedyBae B HbOMY 1 MOKe OyTHB OCOOIMBOMY CTaHi), BHACHIJOK
4Ooro Mae OLIbII-MEHILI TeMHE 3a0apBICHHS 1 COPUATIUBUI 10 TEIUIOTH M BOJIOIU; YTBOPUBCS MPHU
OUTBII CIPUATIMBUX, HIK IPYHTH MiBHIYHI 1 MIBACHHO-CX1/1H1 (KaIITaHOB1), KIIIMAaTHYHUX, POCITUHHHUX
1 TPYHTOBUX yMOBax; ... BiH MOpPIBHSHO Oaratuii pO3YMHHUMHU TOXHUBHUMH PEUOBHUHAMH, SIKi
po3moniieHi TyT OUTbII BUTIOHO JUIS POCIWH, HDK B IHIIMX TIpyHTax». PoGorta JlokyuaeBa
npezcTasisuiacs BilbHOMY €KOHOMIYHOMY TOBAPHUCTBY SIK IM1JJICYMKOBHUI 3BiT, 0 OyB 3aXUILEHUH Ti
aBTOpoM y IleTepOyp3pKoMy YHIBEPCHUTETI SIK JOKTOPCHKAAUCEPTAILis.

BucHOBKM JOKy4a€BCHKOTO BUEHHS MPO MOXOIKEHHSI YOPHO3EMHUX I'PYHTIB!

1. roJOBHUM BUXIIHUM MarepiajioM JUIsi YyTBOPEHHS MacH YOPHO3EMHHX Ta IHIIMX POCIMHHO-
Ha3eMHUX IPYHTIB € OpraHu Ha3eMHOI POCIMHHOCTI i €JIeMEHTH MaTepUHCHKOI OPOAH;

2. B yTBOPEHHI Macu caMe YOPHO3EMHHUX IPYHTIB Oepe ydacTh POCIMHHICTh TPaB'SHUX CTEMIB,
0Cco0IHMBO 11 KOpEHEBA CUCTEMA;

3. y mporecax yTBOPEHHSI BCIX POCIMHHO-HA3€MHHX IPYHTIB, Y TOMY YHCII W YOPHO3EMHHX,
ICTOTHY pOJIb BiJIirpa€ BUHUKHEHHS 3 POCIMHHUX Ta 1HIIMX OPraHiYHUX 3aJUIIKIB MEPErHoIo,
a00 rymycy, TOOTO MPOYKTiB HEMOBHOTO PO3KIIAy OPraHIYHHUX 3aJIMIIKIB, K1 GapOytOTh IPYHT
y TEMHUH KOJip;

4. crenupIYHUMH TIPOLIECAMU IIPU YTBOPEHHI YOPHO3EMIB €: HAKONMYEHHS BEJIMKOI KIIBKOCTI
MEPErHolo, 110 Ma€ HEUTpaJbHY peakllilo, HOro po3moAilsl cepea MiHepaslbHOI MacH, 3 SIKOIO
BIH B JIOCTaTHI}N Mipi NepeMilliaHui, Horo MnboKe NOMMPEHHS 110 MPOQLII0 IPYHTIB;

5. I OCOOMMBOCT € HACHIJKOM KJIIMAaTUYHUX YMOB, BIJIACTHBOCTEH IPYHTOYTBOPIOIOUOL
POCIMHHOCTI, AISUIBHOCTI TBapWH, LI0 HACEJSIOTh IPYHT, Ta, MEBHOI MIpoOl0, penbedy 1
XapakTepy MaTepUHCHKOT TOPOJIH;

6. BiZioMa CYKYIHICTh IIMX YMOB BU3HAUa€ 30HY MOMIMPEHHS YOPHO3EMY, ii MEXi 1 XapakTep Horo
reorpaiuHMX KOHTAKTIB 3 IHIIUMH IPYHTAMHU;

7. TUIbKU Take HAyKOBE PO3yMIHHSI YOPHO3EMHHX IPYHTIB MOK€ OyTH rapHOI0 OCHOBOIO AJIS 1X
«HOpMaJIbHOI eKCIUTyaTalii» 1 B3araji Uil BUPILIEHHS OylIb-fKUX MPUKIAJHUX, 0COOIMBO
arpOHOMIYHUX MUTaHb

Mema: O3HallOMUTH 3 CKIIQJ0M 1 OyIOBOIO IPYHTY KOHKPETHOI
MICIEBOCTI.

Ooba0nanns’. TUKOBA JIONATA, PYJIETKA, 3alMCHUK, OJIBIII.
00’ekm 00CNi0HCEHHA . TPYHT.

Xix podorun

1. Buxomnaiite IpyHTOBY siMy. PeTelbHO 3a4MCTUTH OJHY 13 ii CTIHOK TaK, 1100
OyJ10 BUJTHO MEXI1 MiXK IPYHTOBUMH Topu3oHTamu (Puc. 4).



2. BumipsiiiTe pylaeTKOI0O TOBIIMHY Y  KOXXHOTO
ropu3oHTy. 11 yMOBHOIO IO3HA4E€HHS KOYKHOIO
TOPU30HTY MOXXHa BUKOPHUCTOBYBAaTH  JITEPH
JATUHCHKOTO ali(paBiTy, K TO BIIEPIIE 3aPONOHYBAB
BIJIOMUM y4eHUH-TpyHTO3HaBelbB. [lokydyaen: A —
BEpXHIN ryMyCHUM, a00aKyMyJIATUBHUM, TOPU3OHT;
B — nmepexinnuii,

Puc. 4. Po3TuH rpyHry: sajprae
1 — migcTuika; 2 — neperuii; Oe3mocepenHbo i
3 — 1ap BUMUBAHHS, ropusonToM A; C —
4 — wap HAKONHMYCHH mopoma, Ha  sKiif
MiHEpAbHUX COJEH;

5 minrpysTs YTBOPHUBCS IPYHT.

B OKPCMHUX I'OPHU30HTAX BI/II[iJI}IIOTb me u HiIIFOpI/IBOHTI/I.

3.

Bin6epith 3pa3ku IpyHTY 13 KOXKHOTO TOPU3OHTY JIJIs1 HACTYITHOT'O iX BUBYECHHS B
nabopartopii. Binbip nmpod HEOOX1JHO pOOHUTH 13 ypaxyBaHHSM BEPTHUKAIBHOI
CTPYKTYpPH, HEOAHOPIHOCTI MMOKPUBY IPYHTY, pelibey 1 KIiMaTy MiCII€BOCTI,a
TaK0XX BPaxOBYIOTh OCOOJIMBOCTI 3a0pyIHIOIOUMX PEYOBUH 200 OPraHi3MIB.
3aManiolTe IPYHTOBUM 3pi3, MOKAa3aBIIM HA MAJIOHKY MOTYXHICTh 1 CKIax
KOYKHOTO TOPU30HTY, HOro (Pi3nyHul cTaH (rymyc, TOMIIIKA MICKY, TTIUHU, KOJIIP,
BOJIOTICTh, BKJIFOUEHHS 1 T.I1.).

OnuuriTe 3pi3, BKa3aBIIM €IEMEHTU pelbedy JaHOT AUISTHKHU, TUI POCIUHHOCTI,
roCIoAapYoro BUKOPUCTAHHS MICIIEBOCTI (PLILIsS, JIYKH 1 T.IL.).

3a HasBHICTIO Y TPYHTI PI3HHX 3a PO3MIPOM TBEPIUX YAaCTOUOK, a00 (PpakIri,
(kaMiHHS, TIICOK, MMHJI, MYJI) BU3HAYTE WOTO MexaHiynuil, ¢izuynuti ckiaa. Yum
ApiOHIMII 111 YAaCTOYKH, TUM OUIbLIE 3HAYEHHS BOHM MAalOTh JUIsl IPYHTOBOI
POJIFOUOCTI.

3a CyKyNmHICTIO yCIX Ppi3HHX 3a (opmoro, po3MmipamMH, MILHICTIO,

BOJIOITPOHHUKHICTIO 1 MOPUCTICTIO CTPYKTYPHUX arperaris, BIACTUBUX JAHOMY IPYHTY 1
T€HETUYHUM TOPU30HTaM, BU3HAUYTE CTPYKTYPY IPYHTY.
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Puc. 5. CTpykrypa rpyHry:
@ — a) HeCTPYKTYpHHH I'PYHT;
CTPYKTYPHHUI
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1.2 pasu Ha nomnari. I1ig 4ac bOTo IPYHT pO3MAIA€THCS HA CTPYKTYPH1 CKJIa/I0BI.

JUjis BU3HAYEHHSI CTPYKTYPHOCTI I'PYHTY CKOPUCTANUTECh pUC. .



/. Bu3HauTe BOJOMILIHICTh CTPYKTYpPHHUX arperariB, sika MOJSATa€ Yy 3IaTHOCTI
MPOTUCTOSTH PO3MUBANBHINA 1ii Boau. s LbOro AeKiIbKa CTPYKTYpHUX
CKJIQZIOBUX TPYHTY BMICTITh Yy CKISIHKY 3 BOJAOIO. SIKIIO TiA dYac JIErKOTo
300BTYBaHHs BOHHU 30epiratoTb CBOIO (opmy, II€ CBIIUHTH MPO BOIOMIIIHICTh
CTPYKTYPH IPYHTY. SIKIIIO K BOHU IIBUJKO PYHHYIOTBCS, TO IPYHT Ma€ MOTaHy
BOJOMIIHICTb.

8. BuzHaute MIUIBHICT JOCTIIKYBAHOTO IpYHTY. Po3pi3HsoTh 4 cTymeHi
IIIIBHOCTI IPYHTY Y CYXOMY CTaHi:

y)Ke IIUIBHUM, - Jlorara abo HK MM Yac CHUJIBLHOTO YAapy BXOASTH Y
I'PYHT Ha IHOUHY He Oinbiie 1 cm;

IIUTBHUN — Y pa3i BEJIMKOTO 3yCHILIA HIK BXOJUTh Ha NIMOUHY 2-3 CM;
MyXKUI — HK BXOJIUTH Ha TTUOUHY 3-5 CM, JIETKO pO3JaMyIOThCSl pyKaMH;
pO3CUITIACTH — JiomnaTa ab0 HiXK JIETKO 3aHYPIOIOTHCS Y TPYHT, 0€33yCHITh
PO3CHUTIAETHCA.

9. BusHauTe BOJOTICTH IPYHTY METOIOM IpaBIMETPIi.

BumiproBaHHS BOJOTOCTI IPOTATOM  BEreTalliiHOTO NEPIOAY  JI03BOJISIE
MPOCTEKUTU 3a CE30HHOI0 JIMHAMIKOIO 3BOJIOKEHHS TPYHTIB. BimomocTi 11010
BOJIOTOCTI IPYHTH, 110 31ACHIOBAIKCS MPOTATOM PI3HUX POKIB, 1alOTh YSBJICHHS
npo 3MiHY I[LOTO MOKa3HWKAa y uaci. Bojoricte IpyHTIB MOXKHa 31CTaBIsTH 13
KJIIMaTUYHUMHU TIOKa3HMKaMU W MapaMeTpamMu: KUIbKICTh 1 YacToTa OIaiB,
TeMIlepaTypa MoBITPs, TUCK TOMIO.

J171s1 BUKOHAHHSI pOOOTH BaM 3HA00ISATHCS:

1. Orokcw;

2. aHaJITU4HI Bary;

3. cymuibHa mada.

PoboTy BukOHY#TE y Takiil MOCIiJOBHOCTI:

3BaXKTE MyCTUI OIOKC 200 CKIIHKY, 3alIMIIITh HOoro mMacy (a);
3Ba)KT€ Macy OIOKCa 3 IPYHTOM, 3alMILITh HOTO Macy (B);
MOMICTITh OFOKC 3 TPYHTOM Ha 5 1of1. y cymuibHy mady mnpu t 105° C;
JICTaHBTE 3Pa30K 1 3BaXKTe 1oro (0):
e pa3 NnpoTiarom 2-3 roj. BUTpUMAITE 3pa3oK y CylInibHIN madi npu t
105° C;
JICTaHbTE OFOKC, OXOJIOITh, 3BAXKTE I epeKOHANUTECH, 1110 Maca Orokca (0)
He 3MiHujacs. Y pasi 3MIHU Baru, MOBTOPITh ONEpAIlil0 BUCYITYBAHHS 1
3Ba)KyBaHHS JI0 CTayoi Baru (0);
3MIACHITh PO3PaxXyHOK MPOIEHTHOTO BMICTY Boau (BosorocTi 1pyHTY C)
BiJl Baru CyXoro IpyHTy 3a (popMyJioro:

B—0

C= x 100%
6—a

JIyst TOCTOBIPHOCT1 PE3yABTATIB AOCII 3MIMCHIOIOTH TSl IEKUIBKOX TTPO0
I'PYHTY OJIHI€T TIISHKH. Y OJIaHK 3alIUCYIOTh CEpeIHbOAPU(PMETUUHE 3HAUCHHS.
10.3anoBHITH O1aHK ONUCY MPOOHOT AUISHKU Ta CYIPOBITHUHN TaJIOH.



biank onucy npoOHOI AisIHKH

. 720 p.

1.Homep npoOHOT IUITHKA

2.Homep npo6HOT IUITHKA

3.Anpeca mpoOHOT TUTTHKA

4. Penbed

5 HazBa rpyHTY 13 3a3HaY€HHSIM MEXaHIYHOTO CKIIaay

6. Pocnunnuit mokpus

7. Yrinas 1 Horo KyJabTypHHM CTaH

8. XapakTepHi 0COOJIMBOCTI IPYHTY (BOJIOTICTh, CTPYKTYPHICTh, BOJIO MIIIHICTb,
IIIJTBHICTD )

9. HasBHICTB IpyHTOBHX BOJI

10. XapakTep rocrnoaapcbkoro BAKOPUCTAHHS

11. HasBHICTH JOMIIIIOK aHTPOIIOTE€HHOTO MOXOKEHHS (KaMiHHS, CKJIO, pe3UHa,
noOyTOBE CMITTS TOIIO)

CynpoBigHuii TaJI0H HAa 00’ €AHAHY IPOOY IPYHTY

BucHoBkM. 3a pe3yabTaTaMu MPOBEICHUX AOCIHIIKEHb 3p00ITh BUCHOBOK
IIOJI0 CTaHY 1 BIIACTUBOCTEN I'PYHTY, Ha TOCIIIPKYBaHUX IUISIHKAX.



9.

3anuTaHHs
1. [pyHTH Hag3BMYAHO Pi3HOMAaHITHI, a

ix kmacudikallis BKe caMa CTaHOBUTH HayKy. SIKi TUIHU IPYHTIB

nepeBaxaroTh y Bamomy perioHi? IIlo moxHa ckazatu mpo ix

POIIOYICTH?
[pyHTO3HABLI BBAXAIOTh, IO THUII IPYHTY, IO YTBOPIOETHCA y TAHOMY
perioHi, 3aleXHuTh, HacamImepena, BiJ KIiMaTy LbOro perioHy. Um OepyTb
y4acTh y IIbOMY IIPOIIEC 1HIII YNHHUKH.
3a 00pa3HuM BucHOBIOBaHHSAM B.BepHaacekoro «B icTopii rpyHTO3HABCTBA
JOPHO3EM BIJIrpaB TaKy K BUJIATHY POJib, SIKYy Bifirpana xaba B icTopii
¢bi3ioorii, KaaplUT B KpucTamorpadii, 6eHzon B opra"iudid ximiin. 1o
CIOHYKAJIO BUJATHOTO BYEHOTO /IO TAKOI OI[IHKH POJIl YOPHO3EMY.
OO6poo6moBani 3emiil faloTh 88% €eHeprii, M0 OTPUMYE JIIOACTBO 3 TKEO.
YoMy kK TOJI 3 TAKOIO OE3MEUHICTIO CTABIATHCS JIFOIU JI0 CBOET
«TOMIBHHUII»?
HiHi y cBITI B110yBa€eThCs 301IbIIEHHS 00pOOIIOBAHOT 3€MJI1, POTE 3arajbHa
CBITOBA HMBA NPH IIbOMY He 3pocTae. Homy?
KiIbKICTh POAIOYOro WIapy IPYHTY, SAKUM IIOPIYHO 3HMILYETHCS €PO31EI0
CTAHOBUTH 26 MJIPI. T, SIKI 3aXOAM € HAUOUIbII JOIIJIBHUMM JJIs 3aXHUCTY
IPYHTIB BiJ €po31i?
Hapasi € npono3utiii o0 ctBopeHHs: UepBOHOT KHUTH TPYHTIB. SIKi IpyHTH
Tpeba BHOCUTH Y 1[I0 KHUTY?
[Ipotiec rpyHTOYTBOPEHHS BIOYBAETHCS HAJI3BUYANHO TIOMAIy 1 32 TEpioj
31CTaBJICHUM 3 KUTTSIM JIFOIWHH, IPUPOTHOTO TTOHOBJICHHS I'PYHTY BIIOYTHCS
HE MOXke. Y TakoMy pas3l 4d € B3araji CeHC 3aiMaTucs MpoOIEeMOr0
MTOHOBJIEHHS IPYHTY?
Sk Oyne po3BUBATUCSA CYCIIUILCTBO Y pa3i MOCTYIIOBOTO BUUEPITyBaHHS YCIX
3araciB MPUPOTHUX KOTTAJTHH?

10.B ogHOMYy 3 OCHOBHHUX 3aKOHIB arpoekosorii BkazaHo: «Kontypum 3emii

BU3HAUYAIOTHCS CKIIAJHOIO CHCTEMOKO COHSIYHOI €Heprii, XMap, OKEaHIB,
pocnuH 1 rpyHTY. HecnpoMOXXHICTb JIFOMMHYU Y3TOJKYBaTH CBOI JIii 3 L€
CHUCTEMOIO 3yMOBIIIOE JIOKOPIHHI 3MIiHU €KOCUCTEM. BUIBIIICTh TaKuX 3MiH
3arpoXxye >KUTTIO Ha 3emuil. lle HOBa peanbHICTh, BOHA NMOBUHHA OyTH
BU3HAHA W KOHTPOMIOBATUCHY. ChopMynoiTe 3axoau, 3a SKUMH MOXKHA
3M1ACHIOBATH TaKUW KOHTPOJIb.



JlaGopaTopHo-npakTuHa podora Ne 13

TEMITIB

AHTpPONIOTE€HHUI
MOCHITIOETHCA,
CKOHLIEHTPOBaHA OLIBIIICTh HACEJICHHS.

Tema: BUBU@HHA aHTPONOreHHMUX
nopyuweHb rpyHTIB

nexani
MICT, [
[Tommpenns
3araJibHO1

BIUIMB HAa  IPYyHT
30KkpemMa ¥ Ha TepuTopii
3

ypOanizartii ypaxyBaHHSIM

1HAyCcTpiai3alii, mopa3 1HTEHCUBHIIIE BIIMBAIOTh HA BIACTHUBOCTI IPYHTIB 4epes
3areyaryBaHHs, PO3KONKH, 3a0pyIHEHHS W YTWIi3allil0 PI3HUX BiAXOAIB. Takum

YUHOM, Yy pe3yibTari

HaKOITUYYIOThCS PI3HOMaHITHI

€JIEMEHTH Ta iX CHOJYKH (4acTO LIKIIJIUBI), 1110

OPU3BOASATH JI0 HOro Jerpajarii.

TISAIBHOCTI

JIOAMHU Yy TPYHTI B 3HAYHIM KUIBKOCTI

XIMIYHI .
3AKOH YKPAIHU

Herpananis IIpo oxopony 3emenn

7 lleii 3akonm Bu3HA4ac IIPaBOBi,

IPYHTYy — 1€ 3HMJXKCHHA MOI0 PpPOAIOYOCTI, eKOHOMIYHI Ta COLiajJbHI OCHOBH

BUKJIMKAaHE MOTIPIIEHHSM HOro0 BJIACTUBOCTEM  OXOPOHH  3€Melb 3 METOK

NOKMBHUX PEYOBMH, 3a0pyIHEHHS), BHACHIZOK 0K OPHCTaHHA, - BIATBOPCHHA — Ta

. . MIJABULIEHHS POMIOYOCTI IPYHTIB,

3MiH YMHHUKIB I'PYHTOYTBOPEHHS (OCOOIMBO L€ | .

.. . . 1HIIKUX  KOPUCHHUX BJIaCTHBOCTCH

CTOCY€TBCS roCHoIapChKOi JUANBHOCTL ey 3fepeweHns  eKOTOTiMHHX

JIIOTUHH ). GYHKIIM TIPYHTOBOTO IOKPUBY Ta

OcoOnMBO  aKTHBHO  LEHd  IPOLEC  OXOPOHH JAOBKIULIS.

BIIOyBaeTbCcd B pailoHaX 13  3HAYHOIO

Jyxe BaxJIuBoO!

HasiBHicTh y nepkaBl MoHaA S5 MIH. Ta
JIeTpaJOBaHUX Ta MaJONPOAYKTUBHHUX
OpHHX 3€MeNlb, BHUKOPHCTAaHHS SKHX
3aBaae 30UTKIB y cepeqHboMy 27 TpH/Ta,
BUKJIMKAE HEOOX1THICTh HIMPOKO-
MaciTabHOTo

3aiiicHe
HHS  3€MJIEBIOPSAHUX pooiIT 13
KOHCepBallii,
perenepartii Ta
TpaHchopmarii
CUIbCBKOTOCIIOAPCHKUX YTib B 1HIII.

MITPALIITHUX TPOIECIB 1[I PEYOBUHU MOTPAIUISIIOTH B
OpraHi3M JIIONUHU (IPYHT - POCIUHU — JIFOJUHA, IPYHT —
BOJIa — JIFOJIUHA, IPYHT — POCIUHU — TBAPUHU — JIFOIMHA Ta

1HTITI).

KOHIIEHTPALII€}0 TPOMUCIIOBUX MiINMPUEMCTBTA
TPaAHCIIOPTHUX 3ac001B. BUKUIM TPOMUCIOBUX
MIIIPUEMCTB PO3CIFOIOTHCSA HA3HAYHUX IJIOIAX
1 MOTpaIUIAIOYM B IPYHT 3AaTHI CTBOPIOBATH
HOBI XIMi4H1 CIIOJTYKH.

B
. Yu 3naeTe Bu, mo
. pCSyJIBT'aTl DI00AJIbHI
P13HOMaHITHUX HEIOHORIIOR
aHIBTpaTH BiJ epo3ii IPyHTIB
Ha
OpHUX  3eMJIsIX  Hapasi

CTaHOBJATH 10 23 MIPH. T,
ocoOymmBo B Inaii Ta Kurai.

3 OpPOMUCIOBUMH BIIXOAAMH 0 IPYHTY HOTPAIUISIIOTH PI3HOMaHITHI METallu
(3amizo, MiAb, CBUHElb, IIMHK TOINO) Ta 1HINI XIMIYHI 3a0pyIHEHHS, Yy BUIVISII



OpraHiuyHHMX Ta HEOPraHiYHWX CIOAYK. [pyHT Mae€ 31aTHICTh HAKOIMYyBATH TAKOK
PaIl0aKTUBHI €IEMEHTH Cepe/ AKUX HalOUIbI HeOe3neuHnMu € cTpoHIlin-90 Ta 1e3ii-
137, 3 mepiogamu HamiBposmany BiamoBimHo 28 Ta 30 pokiB. Bcei mi pedoBuHU
BKJIIOYAIOTHCSI B Xap4OBi JIAHIIIOTHU 1, B pa3l HaJAMIPHOI iX KUTBKOCTI, BPaXKalOTh JKUBI
OpraHi3MH.



3a0pyaHIOI0Y1 pEUOBUHHU, 10 TOTPAIISIOTH B aTMOC(EpY, MOCTYIOBO OCITAI0Th
Ha IPYHTax y pajiyci A0 5 KM Bif Jkepena 3a0pynHenHs. [IpakTuaHo ckpi3b y mMicTax
JDKEpeNioM 3a0pylnHEHHs IPYHTIB BaXXKHMHU MeETallaMd € MiANPHEMCTBA YOPHOI Ta
KOJILOPOBOI MeTamnyprii, jierkoi npomucioBocti, TEL[. 3HayHO €KOJOriYHOI MIKOIU
3a3HAIOTh IPYHTH BHACHIJOK 3a0pyHEHHS BHUKUJIAMU  IPOMHCIOBOCIOBHX
HIANPUEMCTB, HAIMIPHOTO BHKOPHUCTAHHS 3ac00iB XiMi3allii, a TakoX 3a0pyqHEHHS
3HAYHUX TLI0II BHAC 0K aBapii Ha HAEC.

Jo 20 % 3albpynHeHUX 3eMeNlb MICBKHX, MPUMICBKUX Ta 1HAYCTPIaIbHUX
paiioHiB mepebyBaioTh y Kpru3oBoMy cTaHi. CIocTepiracThCs MOAabINe 3aKUCHEHHS
I'PYHTIB, 3MEHIIEHHsS pyXxoMoro ¢ochopy Ta 0OMIHHOTO Kajito. 3MEHILIEHHS IO

Ramam’ aTaiiTe 3pOIICHHS, TOTAHUA TEXHIYHUN CTaH3POIITYBaJIbHUX
36epeswenis ii moHOBIENNS 1 _ OCYIIyBANbHUX  CHCTEM, .3Haqu F[nomi
IPYMTIB — FOIOBHA yMOBA MIATOIJICHUX Ta KHUCIUMX BHACIHIIOK HAJIMIPHOTO
3a0e3neden st i MATPAMKH 3pOILEHHSI 3€MeNb Ta 3apOCiIUX YarapHUKaMu
€K0JIOriYHoi piBHOBarH OCYIICHHUX 3€Me€JIb Ta 1H.,IPU3BEIHU 0 3HUKEHHS

3arajbHO1 BPOKAMHOCTI
CUTBCHKOTOCTIOAPCHKUX KYJBTYP 00 ii mpoekTHoro piBHs Ha 30-40 % Ha 3pormieHux
ta Ha 15-37 % Ha ocymeHux 3eMisix. Y 3B’SI3Ky 3 BIACYTHICTIO ()iHAHCYBaHHS Y
OLIBIIOCTI PEriOHIB MPUIMHEHO BHUKOHAHHSA KOMILUIEKCY MPOTHEPO3IMHUX 3aXOAIB, Y
T.4. arpOTEXHIYHUX, 10 3aXUCTy IPYHTIB BIJl BOIHOI Ta BITPOBOI €pO3ii.

3a craructnunnMu fanumu y 1989-1990 pokax 3 1 ra rpyHTy B YKpaidi mOpidHO
BuHOCHIOCS 3 Bpoxkasmu 270-300 xr moxusHuX pedoBnH (NPK). Ix monoBnenns
BiIOyBaJloCs 3a paxyHOK MIOpiyHOTO BHeceHHs MiHepambHux (140-150 kr/ra) Ta
oprariyaux g06puB (100-110 xr/ra), mo craroBwmiio B cymi 240-270 kr/ra, me 20 kr/ra
a30Ty HaJIXOAWIIO 3 aTMoC(hepH 3aBASKA CUMOIOTUYHIN IsTTBHOCTI

OynpOoukoBux Oaktepiit. Ilicms .
Icropuyna noBinka:

posnany CPCP Ykpaina 3aBngku akTUBHIN ydacTi B.JlokyuaeBa y BCEeCBITHIX
3ajimurIacs 0e3 OCHOBHHUX  BucTaBKax, HOro HaykoBi iJei IOCTYIIOBO CTaju
pecypciB JIe| BUPOOHUIITBA  Bigomi 3a pybexem. Y 1889 p. pociiiceki rpyHTOBI
Kanmiianx i gochopHux m06pUB, KOJIEKI[iI BYEHOTO OylIM €KCIOHOBAaHI Ha BCECBITHIN
o0 Npu3BeNO0 10  3HayHoro @PMSbKiH - BUCTaBLI. I{( _ TOMITHIH  BifoMi

: . ¢bpany3bki BUeHI — arpoximik Jl.I'panne, reomoru
3MEHIIEHHS KIJTBKOCTI  JTOOpUB. N .

['Ho6pe i Menpe. OcrTaHHI 3anponoOHyBaIu
3oxpema, y 1998-2000 poxax B opranizyBati y @paHIlii IpyHTOBI JOCIHIJKEHHS 3a
CEPENIHBOMY BHOCHIIM JTHIIE IO 16 meromom B.JlokydaeBa. EKCIOHOBAHHM IPYHTOBHM
kr/ta NPK. EneprermunHa Kpu3a  KOJNEKIisSM IPHUCYILKEHA 3010Ta Meallb, a JIOKydaeBy
CITPUYMHUIIA HH3KY iHmux  — PpaHiy3bkuii opaeH «3a 3acayru B3eMIIepoOCTBI.

HeraTuBHUX (HAKTOPIB, IO TAKOXK

HETaTUBHO TMO3HAYWJIMCA HAa BIITBOPEHHI POMIOYOCTI IPYHTIB. Tak, oOcaru poOiT i3
XIMIYHOT MeJiopailii KUCINX Ta 3aCOJICHUX IpyHTIB ckopotwiucs o 50-70 %. Illo
YeKae IPYHTH YKpaiHu 3aBTpa’?

[Iporpecyroue moOTipIIEHHS SKICHOTO CTaHy 3€Mejb, 3HIKEHHS POIIOYOCTI
IPYHTIB CTBOPIOIOTH peajibHy 3arpo3y KpU3U BUPOOHUIITBA CLIBCHKOTOCIIOAAPCHKOT
OPOAYKIT 1 0COOJIMBO €KOJOTIYHO YUCTUX MPOIYKTIB XapuyBaHHs. Buxim 3 Takoro
KPHU30BOTO CTAaHOBHWINA MOXJIMBUH JIUIIEC 32 YMOBH 3IHCHEHHS KOMIUICKCY



HEBIJKJIAJHUX 3aXO0/IIB IOJI0 CTPYKTYPHOI NepeOyI0BH 3€MICKOPUCTYBAHHSI, OXOPOHU
3eMelb, HacaMIepe]] y CLIIbCHbKOMY rOCIOAAPCTBI, HA OCHOBI BUBA)KEHOI MPOrpaMu JIiH,
sKa onupanacs 6 Ha y3arajJbHEH1 pe3yIbTaTH HAyKOBHUX JIOCIHIKEHb yTay3l arpoxiMii,
I'PYHTO3HABCTBa, €KOHOMIKH, €KOJIOTii, TpaBa ToOmIO. Takwili MiAXig CHOpUSITHME
PO3B’SI3aHHIO MTPOJIOBOJIBYOT MPOOJIEMH, 3HAYHOMY 301JIBIIICHHIO 00CSTIB BUPOOHMIITBA
CLITBCBKOTOCTIONIAPCHKOT MPOAYKINi, cTadimi3aimii €eKOHOMIKM W TMOJIMIICHHIO CTaHy
HaBKOJIMIITHBOTO MPUPOTHOTO CEPEIOBHUIIIA.

LikaBo npo BaxinBe

Ha sikicTh MpoAyKTiB Xap4yBaHHS Ta )KUTTENISUIBHICTD JFOAUHHA 3HAYHUH BIUIMB Ma€ XiMIYHUHN
CKJIaJ TpyHTY. B opraniami mroguHM TOCTIHHO mpucyTHi Outsg 50 XIMIYHMX €JIEMEHTIB.
MikpoeneMeHTH BXOIATh 10 CKJIaAy 0araTrboxX XiMIYHMX KOMIUIEKCIB OpraHi3My il 6epyTh y4acTh B
nporecax oOMiHY pe4oBUX. MIKpOEIEMEHTH MOTPAIISIOTh B OpraHi3M JIIOAUHU 3 TBaPHUHHOKO Ta
POCIMHHOIO 1KEI0 1 YaCTKOBO 3 BONOK0. PiBeHb 3a0€3MeYeHOCTI POCIMH Ta TBAPHHHUX OPraHi3MiB
[IMMU €JIEMEHTaMU 3aJIeKUTh BiJl IX BMICTY B IPYHTI.

HenocrarHst KUIBKICTh YM HAIJIUIIOK MIKPOEJIEMEHTIB MOXKE MPHU3BECTH 10 MOPYLICHHS
MpoleciB OOMIHY pPEUOBMH Ta BHHHKHEHHS 3aXBOPIOBAHb. 3aXBOPIOBaHHS, IO IIOB’s3aHI 3
HEJOCTAaTHHOIO KUIBKICTIO YW HAAJHUIIKOM MIKPOEJIEMEHTIB B IPYHTi, HA3MBAIOTh €HICMIYHHUMHU.
Tak, Hanpukiaz, 3axigHi o6macti YKpaiHH MarOTh B TPYHTI HEJOCTATHIO KUIBKICTh HOMY, IO MOXE
OyTH IPUYMHOIO BUHUKHEHHS 300H01 XBopoOu. HenocrarHs KinbKicTh GTOPY B IPYHTI Ta MUTHIN BOAI1
NPUBOIUTH A0 Kapiecy 3yOiB. s mpogimakTUKKM [UX 3aXBOPIOBaHb HEOOXITHO CHOXHBATH
creniajJbHO HaCMUEHY MOIOM CUIb a TakoX 3J1HCHIOBaTH (pTOpyBaHHS BOAU. Y 3B’S3KY 3 IMIMPOKUM
3aCTOCYBAaHHSIM B CUTBCHKOTOCIIOAPCHKOMY BUPOOHHUIITBI a30THUX XIMIYHHUX JOOPHUB, a OCOOIMBO B
YMOBaxX HEJOCTaTHbOI KUIBKOCTI B I'PYHTI IHHIMX CKJIQJOBUX YAaCTUH PALIOHY XHUBJIEHHS POCIHH
(pocdopni Ta KamiiiHi 100pUBa), B IPOAYKTAX XapuyBaHHS HAJMIPHO HAKOITUIYIOTBCS COJII a30THOL
Ta a30TUCTOI KMCIIOT, SIK1 HEraTUBHO BIUIMBAIOTh HA SIKICTh IPOAYKTIB XapuyBaHHs Ta UIKIJIMBO A1I0Th
Ha OpraHi3M JIIONWHHU. Y pa3i 3HAYHOTO NEPEBHUINEHHS JOMyCTUMHX HOPM BMICTY IIUX PEYOBUH B
MPONYKTAaX XapuyyBaHHA, MOXK€ BUHMKHYTH TOCTPE OTPYEHHS, IO CYNPOBOUKYETbCS 3HAYHUM
MIJBUIICHHSIM TEMIIepaTypu Tija, po3jaZoM pOOOTH KHUIIKOBO-IIIYHKOBOTO TPAkKTy, OJIOBAaHHSM,
TOJIOBHUMH OOJISIMHU.

Haii6inpu yacto BUMaIKU OTPYEHHS CIIOCTEPITalOThCS y pa3l BXKUBAHHS BEITUKOI KIJIBKOCTI
CHpHUX OBOYIB, 3a0pyAHEHUX HITpaTaMM Ta HITPUTAMH, HANpUKJIal KaByHIB 4yM oripkiB. Ilix wac
BapiHHS OBOYIB 3HAYHA KUTHKICTh IIMX COJIEH MEPEXOIUTh B PO3UYMH, TOMY PEKOMEHIYEThCS ab0 He
BXKHMBAaTH TaKl OBOYEB1 BiJIBapH, a00 MICIsl AECITUXBUIMHHOTO KUIT ATIHHS BiJBap 3JIMTH 1 3aMIHUTH
HOBOIO BOZIOK0. [103UTHBHI pe3yibTaTu Ja€ TakoX MOMEpEeTHE 3aMOYyBAaHHS OBOYIB (3a JEKiIbKa
TOJIMH Nepe]] iX BUKOPUCTAHHSAM) Y BOJI.

Mema: BcTaHOBUTH CTaH MOPYIIEHb IPYHTY Y MpoLeci
TOCIIOJIaPCHKOI TiSITBHOCTI JIFOIMHH.

Ooénaonanns: xapra (TiaH, cxema) MICIIEBOCTI, PydKa,
30IIIHT.

006’ekm 0ocnidxcenna: TPYHTU TIEBHOTO PETIOHY.

Xix poootu

1. BuBuith gani Tabmuii 1. 311CHITh TOPIBHSUIBHUHN aHAII3 PI3HUX THUIIIB IPYHTIB,
BKa)XITh TOCIIOIAPCHKE 3HAUCHHS KOKHOTO THUITY IPYHTY, 3alIOBHITH rpadu 5 1 6
ta0mmm 12.1.



Taonuuys 12.1

Koporka xapakTepucTnka qesiKuxX OCHOBHHUX THIIIB IPYHTIB

Tun I'pynToyTrBOpIO- 3araabHa Xapakrepui | PociaunnicTs | [Ipu3HauenHs
IPYHTY BaJIbHA MOpOAA XapaKTepHCTHKA npouecH IPYHTY
1 2 3 4 5 6

JlitHE  OcymeHHs
13UMOBe

Jlecu rpomep3a Peaxmis

Yopuozemu T poMep o
a HHS, HeHTpanpHa
. CHPUSTINBU

JIECOBHJIHI . . ST
HrigpoTepMidHui

CYIIMHKU

pexxuMm  (BomHUM
i

TEeMIIepaTypPHHIL)
IIpurnivena crenosa
3aconeHa )
POCTMHHICTb, 1€ Haxonmaenus
. | mopona, HasiB- . o
Comnonii . . 3aCOJIeHI TOPOAH coneii, pH 10-
HICTE, OOMIHHOIO OJIM3BKO MIIXOASATh 11
Hatpito B ['TIK AXOL
JIO TIOBEPXHi
3aconeHa mopo- . .
. ITNYCHHS JICU JIOTYMYCH
Hakommue cojie Majo CHI,
J1a, IHKOJIH Mae
ConoHuaku . 3a paxXyHOK BHUIIa- HU3bKa
3arax Cipko- .
POBYBaHHS BOJIOTH POIIOYicCTh

BOJTHIO

2. O6epiTh HIASHKY MicLIEBOCTI (MOOIM3Y MICIS TPOKUBAHHS, HABYAIHLHOTO
3aKiaay, B 30H1 BIIMOYKHKY). [Ipoanani3yiiTe rpynu aHTPOMOT€HHUX MOPYIIEHb
I'PYHTY, KOPUCTYIOUHCh XapaKTEPUCTUKOIO MOPYIIEHb, MOAAHUX y Tabmumi 12.2.
Jist xoxxHO1 00paHoi Bamu nocnikyBaHO! IUISHKM BU3HAYTE HAsBHICTh
MOPYIIEHb i 3p00iTh JE€TaJbHUN OMKC 32 KOXKHOIO IPYNOIONOPYIIEHb. 3p00iTh
BHCHOBOK IL[OJIO CTaHy I'PYHTY Ha KOKHIWA JUISHILI.

CBoi pe3yabraTu BHECITh y Tabmmio 12.3.

Taonuys 12.2
I'pynu aHTPONMOTreHHUX NMOPYIIEHb I'PYHTIB

I'pynu nopyuens Busie nopyumenus
Cinbebkorocnonapebki | [lepekpuBaHHS IPyHTOBOTO MOKPUBY (YUM)
Jlicorocnomapchbki Eposzis rpyHTiB (BiTpOBa, BOAHA)
[Ipomucnosi MexaHiune MOPYIIEHHS (YuIiibHeHHs, IIepPE3BOJIOKEHHS,
BUCYILIYBaHHS ), 3aCMIYyBaHHS, TOXKEXK1 TOLIO.
BynisenbHi 3a0pynHeHHs  IPYHTIB  (3aCOJI€HHS, 3aKUCIICHHS,

3a0pyaIHEeHHAHAPTONPOAYKTaMH, J0OpHUBAMU,
BOXKHUMH METaJaMH, PaJiOHYKIIiJaMH
TOIIO)

TpancnoptHi IlepexpuBaHHA i YIIIJIbHEHHS IPYHTOBOTO LIApY

Pexpeaniiini VIigbHEeHHS, 3aCMYUY€HHsI, iPOTeHH1 MOPYIIEHHS




Taonuya 12.3

HasiBHICTH MOpYylIeHb IPYHTIB HA TEPUTOPIi MicTa (ceuIa, paiioHy TOLIO)

I'pynu nopyuenn

Ha3Ba
TepuTopiiTa
Ne minsgsHkH

CiincbKoOro-
CIOAAPChKI

IIpomu-
CJI0BI

Bynise-
JbHI

Tpancno-
PTHi

Pexpea-
miui

No

No2

Ne3

3. 3a IU1aHOM OMHCY MOPYLIEHb, NoJaHOMY y Tabnuil 12.4 3a1HCHITH onHC
MOPYIICHB 3a KOXKHOIO TPYIIOr0. Pe3ynbraTu aHamizy BHECITh y TaOmmio 12.5.

Ils1aH onucy nopyuieHb

Taonuys 12.4

XapakTepucTHKa
NOpyLIeHb

Onuc nopyuenn

[Inoma nomupeHHs

dopma JUISTHKY, TOBKHHA, IIUPHHA, 3arajibHA TUTOIIA

O3HaKu BUABJICHHS
MOpYyLICHb

Bkazaru Y 4HOMY BUSABJIAOTHCA IIOPYHICHHS

Crazis mopyIieHb

HO‘{aTKOBa, PO3BHHYTA TOLIO.

Bupn anTponoreHHux
BIUIMBIB, 1110 CTaJIHA
MIPUYMHOIO MTOPYIIEHb

Bxkasartu BuI1 BIUIMBY

Xapaxmep ennugy

[HTEeHCHUBHICTB - HU3bKa, CEpeIHs, BUCOKA, YK€ BUCOKA;
TpuBanicts, NepiOIUYHICTD

BrumB Ha npupogsuit
KOMIUIEKC

Bkazaru Y 4HOMY BUABJISIETHCA BILINB

I'pyna nopyiieHs

3a3HauTe TUMH NOPYLIEHb

MoXUB1 IUIAXT
yYCyHEHHSs 200
3HW)KEHHS BIUTUBY

3po0iTh CBOI IPONO3UIIIT

Tabauysa 12.5

Onuc nopymeHb IPYHTY 32 TPYNAMHU HA TOCJTIKYBaHIN TSI HII

XapakTepHCTHKA i onuc IIpomu- Bynise- Tpanc Pekpea- Ciabcbkoro-
MopyLeHb CJIOBI JIBHi NOPTHi niiHi CIOAAPCHKI

[Tnoma MOIINPEHHS

(ITnoma 1 dbopma

JUJISTHKH )

O3Haku BUSIBIICHHS

nopymeHb  (BKazaru y

YOMY BUSIBIISIETHCS)

Cranis MOPYIIEHHS

(mowyarkoBa,  PO3BHHYTA




Bun

BIUIMBIB, IO  CTalaud
MPUYHUHOIO TTOPYIIEHB
(Bkazaru BUN)

AHTPOIIOTCHHUX

Xapakrep BIUIUBY
(Inmencusnicmo — Hu-
3bKa, CEpENIHs, BUCOKA,
Jy’Ke BHCOKa;
mpueanicme,
nepiooudHiCMb)

3arajgpHUH BIUIAB HA
MPUPOIHUHN KOMILIEKC (Y
YOMY BHSIBIIIETHCS )

[Tpono3wuttii moa0
NUISIX1B YCYHCHHS

4.

o

BusHaute KHUCIOTHICTH TPYHTY Ha JOCIIKYBaHINM AUISHIN (CTYIiHB

KHCJIOTHOCTI a00 Jy’KHOCTI TPYHTy y 3HaueHHsX pH) 3a momomororo Tect-

1HIMKATOP1B 200 MOPTATUBHOIO BUMiproBaya pH.

He30anaHncoBaHe  aHTPONOTE€HHE HAaBaHTAXKEHHS Ha MPUPOJHI
pecypciKuiBcbkoi 00acTi CAMI0 po3MIpiB, 32 SKUMH BOAYarOThCS

KaracTpo(IUHIHACIIIKM HE TUIBKU JIJISl BCIET CUCTEMU

MPUPOIOKOPUCTYBAHHS, aje U yciel

COIaIbHOT chepu. HacnmimkamMu Takoro HaBaHTAKEHHS CTaJH
3HIKEHHSACTINKOCTI nanamadTiB,  301THCHHS BHUJOBOT'O
PO3MAITTs, 3arOCTPEHHSNPOTUPIY MK 3POCTAIOYMMU TOTpedamMu

CYCIIJICTBA T4 MOMKJIUBOCTSIMUTIPUPOTHUX KOMIUIEKCIB, IHTEHCHBHHM

PO3BUTOK JErpajalliiHuX MPOIECiB.

Buguite Kapmy Ooeepaoayii  1pynmie Kuiscvkoi obnacmi
(Puc.6).Ilpoananizyiite, 3p00iTh BUCHOBKH 1100 JErpajiailii IpyHTIB

y KuiBchbkiiiobnacTi.

Puc. 6. Buau nerpapauii
rpyHtiB 'y KuiBcbkii
o0sacri

Ymoeni noznauenna
- nyxe ciadka (10 1)
- cmabka (Big 1 1o 20)
- momipHa (Bix 20 mo 40

- ciutbHa (Bix 40 1060)

- nyxe cuibHa(OubIe 60)



%% - IHTCHCHUBHE CIIPaLlIOBaHHS TOP(HOBHUX 3eMeIIb Ta PO3BUTOK BITPOBOT €po3ii

11l - BrOpriHHE 3200709 yBaHHS

- pazioakTUBHE 3a0pYIHEHHS 3eMEITb
- M@XI1 IPUPOAHO-CUTLCHKOTOCTIONAPCHKHUX 30H

- MEXI1 MPUPOTHO-CLITBCHKOTOCTIONAPCHKUX TIPOBIHITII

BucHoBkM. Y3araiapHITh MPOBEACHI JOCITIKCHHS ¥ 3p00ITh BUCHOBKH IOJIO0
CTYIIEHS aHTPONOTEHHOTO 3a0pyAHEHHS TIPYHTIB Ha OOCTE)XYyBaHHUX TEPHUTOPIfX.
BucnoBiTh npomnosutiii, ki COpUATUMYTh 00/1aif YaCTKOBOMY BUPIIIEHHIO MTPOOIEMHU.

3anuTaHHAa

1. Bimomo, 110 y crenax BiiOyBa€eThbCsl Aerpaaallisi Hallli HHIIOTOYOPHO3EMHOTO TPYHTY.
Uu MOkHA NPU3YNIMHUTH LIEH npouec?

2. Ha3BiTh NiaIpUEMCTBA BAIIOTO PETIOHY, 5K1, CIPUUYUHIOIOTh HailbO1IbIe 3a0pyTHEeHHS
IPYHTY.

3. YoMy HaBiTh IpH cIAOKOMY 3aCOJICHHI I'PYHTIB Ha0araTo 3HUKYEThCIBPOXKANHICTD
CLIIbCHKOTOCTIOAPCHKUX KYIbTYp?

4. SIxi KOpHUCHI KONMAJWHU BUAOOYBalOTh Yy BallOMY PEriOHI, SIK LINPOLECH BIMBAIOThH
Ha CTaH JOBKULIA?

5. [lopiBHANTE KJIIMAaTU4HI 1 JaHAWA(THI YAHHUKH, [0 TPHUCKOPIOIOTHA00
raJIbMyIOTh BOJHY €pO3ii0 IPYHTY.

6. Un MO>KHA IPU3YMTUHUTH TIPOLIEC Jerpajallli 4opHO3eMiB?

7. Ha3BiTsb BitomMi Bam 3axou 040 peKyJIbTUBALIT 3eMeb, K1 3a3HAJIU 3M1H y CTPYKTYpi
penbedy, EKOJOTIUHOMY CTaHl TIPYHTIB 1MaTEPUHCHKUX TOPIJl Ta Y TIAPOJOTIYHOMY
peXkuMi  BHACHIIOK  TPOBEIEHHS  TIPHUYOAOOYBHHX,  TI'€OJOTOPO3BIAYBAIbHHUX,
OyIiBENbHUXTA THIINX POOIT.

8. Sxi Tumnu IPyHTIB NepeBakaioTh y Bamiomy periodi? Illo moxkHa ckazatu mpo ix
POJIFOUICTh?

9. O6po0imroBani 3emuti 1at0Th 88% eHeprii, 1o OTPUMYE JIOACTBO 3 Dkero. YoMy K Tofl
3 TaKOIO OE3IIEYHICTIO CTABJIATHCS JIFOIU IO CBOEI

«TOMIBHHUII?

10. HaBenmiTe mpuKIaAW CIYCTEIIOBAHHS, Jerpajallii IPyHTIB, 3HHUIIEHHS JICIB Ha
OKpPEMHUX KOHTHHEHTAX, [0 TPU3BEIHN 10 HE3BOPOTHUX HACTIIKIB.



JlaGopaTopHo-npakTyHa podora Ne 14

Tema: BUSHaAYeHHSA KinbKOCTI
BUXJIONHMX rasis aBToTpaHCNopTty
no6nmM3y HaBYanbHOro 3aknapny

npoTrarom nobm

quaCHe BEJIMKE MICTO HEMOXKJIHUBO YABUTU oe3

TPAHCIIOPTY, AKUHA
3abe3neu
ye
byHKI1110H
YBaHHS Ta
3B’SI30K OKPEMHX pPaHOHIB 1 JXKUTJIOBHX Yu 3HaeTe Bu, mo

macuBiB. [IpoTe TpaHcmopt, Hacammepen 3 mosarky 1930- x pokiB rerpamerni- i
aBTOMOOUIbHMM, MapK sKoro Oe3ynuHHo ~ TCTPacTHil - CBUHCLB  J0OMA0TE Y = AKOCTI

. . AHTUJIETOHATOpA JO IEPEBAXHOI OlIbIIOCTI
3pOCTaE, € OJHNUM i3 HAHOLTBIINX Kepen Ac pa A0 TP
. Oen3uHiB. 25 - 75% 1LOro CBUHIIO HAAXOIUTHB
3a0pyIHEHHS TOBITPSL.

) § armocepy, ocimae Ha 3emili, TOTpAIUILE Y
KinpkicTs MOBEPXHEBI BOJM, aKyMYJIIOETHCS B TPYHTI 1
ABTOMOOIJI  pOCIMHHOCTI y3M0BX aBTocTpad. IlomiTHa

1B,3apPEECTPOBAHUX B MAacIITa0axX yChbOro  KUIBKICTh CIIONYK CBHHLIO YTPUMYETHCS B
CBITY, MepeBajinia 3a MUIbApA me B 2010  TOBITPI BEIUKHUX MICT.
pori. IIpo 1e cramo BioMO 3aBISKU

JOCIIDKeHHSIM, TpoBeneHnM kommnaHiero Wards Auto. 3aranbHa KiJTbKIiCTB
TPAHCTIIOPTHUX 3aCcO0IB, BKJIFOUAIOUM JIETKOBI aBTOMOO1JI1, BAHTAXKIBKM PI3HUX KJ1aciB
(HE paxyro4H BaXKKUW MO3AIIIIXOBUI TpaHcopT) 1 aBroOycu, cranoBuia 1,015 mupa.
omuuuie y 2010 porti. ITpu mpomy B 2009 pori 3arampHa KiTBKICTh 3apEECTPOBAHUX
aBTOMOOLTIB Oyio Habararo Hik4e - 980 mutH. J{ns mopiBusHHS: B 1986 p iX KITBKICTH
cra”HoBuia «ume» 500 muH.
OOcsiTi BUKUIB BiJl aBTOTPAHCIOPTY MAarlOTh TEHJCHIIO O 3pOCTaHHS, HE
TIJIBKU 32 PaXyHOK 30UIBIIIEHHS HOTO KUIBKOCTI aJie i MOTIPIICHHS] TEXHIYHOTO CTaHy
CTaTHCTHYHA 1OBiIKa: aBTOMOOUTHHOTO ~ MapKy, HE3aJ0BUILHOIO
3aranbHUI CBITOBHM MapK aBTOMOOLTIB AKICTIO ITaJIuBa Ta HEAOCTATHHO PO3BHHCHOIO
HapaxoBye 800 MIH. OMHMIB, 3 SKMX  3aKOHOJABUOIO Ta IOPUIUYHOIO 0a3010 yramysi

83-85% - merkosi, 15-17% - BanTaxHI e()eKTHBHOTO
7| aBTO6y0.I./'I. SIkito praBJIiHHSI

TEHJICHITI I BUPOOHUIITBA o -

. aBTOTPAHCIIOPTOM. Hait6inbry YacTKy

aBTOTPAHCIIOPTHUX3aC001B . .

SaTHIIATHCS He3MIHHEMHA, Tono 2015 aBTOMOOWTIB CKJIaAal0Th MAITUHU 3 TEPMIHOM
2 .
p. KiTBKICTh cnyxk6u monan 10 pokiB, aBTOTpaHCHOPT,

aBTOMOOILTIBMOYKE 3pOCTH 10 SIKUM E€KCILTYyaTY€ThCSl MEHILE 3 POKIB

1,5 muipa. opuHUI Josiaka
HapaxoBye Jyuiie 6 %.



OyHKI10HYBaHHS aBTOMOO1JILHOTO
TPAHCIIOPTY CYMPOBOIKYETHCS  MOTYKHUM
HETaTUBHUM BIUTMBOM Ha BCi CKJIAJOBi
JOBK1JISI, 0COOIMBO Ha aTMOc(epHE MOBITPS.
3HayHy HeOe3NeKy aBTOMOOUIl CTBOPIOIOThH Y
HACEJICHWX IyHKTaX Ta MicTaxX, J¢ BHCOKI
MOKAa3HUKHM IIIJIBHOCTI HaceleHHs. HuHi y
BEJIMKUX MicTax 3ocepemkeno 60 — 70 %

Y BiampanpoBaHHX Ta3ax JU3ENiB €
3HaYHA KUIBKICTh (DOpMaNbAETITy, SKHI
YTBOPIOETHCS BiJ aBTOMOOITbHUX
JIBUTYHIB, HE
o0JiaiHaHUX

KarajlizaTopaMu, 30KpemMa, TUX JIBUTYHIB,
0 TpallTh Ha Ta3l  MeTaHi.
dopmaibaeri Mae TOAPa3HIOBAIBHY IO
Ha CITM30BI Ta PYHKIIIi HEPBOBOT CHCTEMHU.



napka TPaHCIOPTHHX 3ac001B YKpaiHH, a Ha OAHY THCSYy MEIIKaHIIB MICT MIPHUIA1a€e
100 ta 61bIlIe aBTOMOOLITIB.

Crernuika HETATUBHOTO BIUIMBY aBTOMOOITLHOTO TPAHCTIIOPTY BHUSBISETHCS Y
BUCOKMX TeMIlax 30UIbIICHHS  KIJTBKOCTI  aBTOMOOUTIB, X  MPOCTOPOBii
MOIIMPIOBAHOCTI; Oe3mocepenHiii  OMM3bKOCTI /10 JKUTIOBUX pAHOHIB, BHCOKIN
TOKCHYHOCTI BHUKHUIB MOPIBHSHO 3 BHKUAAMH CTaIlllOHAPHUX JDHKEPEN; CKIATHOCTI
peamizailii 3axoAiB MIOAO 3aXUCTy BiA 3a0pyAHEHHS TPAHCHIOPTHUMH 3aco0aMu;
po3TalnTyBaHHI JpKepen 3a0pyqHEHHS Ha 3E€MHIM IOBEPXHi, BHACIIAOK YOTO
BIJIMpaIibOBaH1 Ta3u HAKOMTUYYIOTHCS B 30H1 TUXaHHS JIFOJUHU 1 TipIie BUBITPIOIOTHCA.

ABTOMOOUTbHUN TPAHCTIOPT, TAKUM YMHOM, HAJEKUTh O YMCJIA 1HTEHCHUBHO
3pocCTayuX 3a0pyTHIOBAYIB MiCHKOTO HABKOJIUITHBOTO cepeaoBuina. J[o Toro x 3 nmum
BUJIOM 3a0pyAdHEHb OOPOTHCS HAJATO BaXKKO 1 CKJIAIHO uepe3 301IbIISHHS KIJIBKOCTI 1
MOTIPIIICHHS TEXHIYHOTO CTaHy aBTOMOOUIBHOTO MapKy, HE3aI0BUIBHY SIKICTh IaJIUBA,
BiJICTaBaHHSI TEMITIB PO3BUTKY LUISXOBOT MEPEXK1, TPYIHOIII OOJIIKY BEJIUKOT KUTHKOCTI
aBTOTPAHCIOPTY SK JpKepena 3a0pyaHeHHs atMocdepu (0coOUCTUH TpaHCHOPT,
TPaH3UT), HEIOCTATHLO PO3BUHYTY 3aKOHO/IABUY Ta IOPUIUYHY 0azy JJisi €eKTUBHOTO
yIPaBIIiHHS AaBTOTPAHCTIOPTOM SIK €KOJIOTIYHOHEOE3MEUHUM 00’ €KTOM.

YacTka aBTOTPAHCIOPTY B 3a0pyAHEHHI arMoc(epu MPOAYKTaMu 3TOPSHHS
nmokasana B Ta0imumi 14.1.

Taonuua 14.1
O0csAiru BUKUIIB NPOAYKTIB 3rOPAHHS, MJIH. T/PiK

IIpoaykTu 3ropssHHS Jlxepesia NpoayKTiB

3rOpsiHHS
ABTOMOOLITI

Oxcuj1 ByIJIEITIO 59,7

ByrneBoaHi i iHIIT OpraHiuHi pe4OBUHU 10,9

Oxkcunu azoty 55

Crionyku , 1110 MICTATH CIPKY 1,0

MikpouacTku 1,0




Bukuayu aBTOMOOIIBHOTO TPAHCHOPTY ICTOTHO 3aJIeXkaTh BiJ PEXKUMY pOOOTH
JBUTYHA 1 SKOCTI BUKOPUCTOBYBAaHOTO majuBa. [Ipubnu3Huii ckiaa BUXJIOMHUX Ta3iB
aBTOMOOLTIB oAaHuii y Tabnui 14.2.

Taonuys 14.2
Mpuoau3numii ckiaan (% mo o6csiry) BUXJIONHUX ra3iB aBTOMOOIIIB

BmicT KOMIIOHEHTIB Y
KomnonenTun BHXJIOMAX
Kapo6roparopumuii 1BUTryH
N2 74-77
02 0,3-8
H20 3,0-55
CO2 5,0-12,0
CO 5.0-10,0
Oxkcunu Cipku 0-0,8
ByrneBoani 0,2-3,0
Anpneriau 0-0,2
Caxa 0-04r/m-3
benszanipen (10-20) * 10-6 r/m -3

Cran a0o cTymiHb 3a0pyIHEHHS aTMOC(HEPHOrO MOBITPSI OLIHIOETHCS MIISIXOM
MOPIBHSHHS KOHIIEHTpalli B HbOMY THX a00 IHIIMX 3a0pyJHIOIOUMX PEYOBUH 13
ririeHIYHUMHA HOpMaTUBaMU. ['Iri€HIYHUMU HOPMATUBAMM JOITYCTUMOI KOHLIEHTpAaIlli B
arMocdepl WIKIJJIMBUX PEUYOBUH € rpaHu4Ho jponyctumi koHmeHTpamii (IK).
MakcumanbHo pazoBa [JIK ycTraHOBIIOETBCA 1711 MONEPEHKEHHS PEPICKTOPHUX
peaKiiil JIoauHu (BIAUYTTS 3araxy, 3MiHa aKTHBHOCTI TOJIOBHOTO MO3KY, CBITJIOBOT
YyTIMBOCTI OuYed Ta 1H.) TpPU KOPOTKOYacHOMY BIUIMBI (mo 20 XBuiwH), a
CepeHbO000Ba - AJIsl MONEPEIKEHHS X 3arajJbHOTOKCHYHOTO, KaHIIEPOTE€HHOTO,
MyTareHHoro i iH. crany. [JIK po3po6ieHi B mpumnyIiieHHi, 0 Ha OpraHi3M JIOAUHH
BILJIUBAE TUIHKU OJTHA 3a0PYIHIOIOUA PEUOBUHA.

IlixaBo npo BaskInBe

3abpyonennn nogimpsa euxuoamu ionpaybOBAHUX 2a3ié O6U2YHIE. 32 XIMIYHUM CKJIAJIOM 1
BJIACTUBOCTSIM, a TaKOX XapakTepy Jii Ha OpraHi3M JIFOJWHU KOMIIOHEHTH BIANpaIllbOBAaHUX Ta3iB
00’€THYIOTh y TaKi IPyIH.

Ilepwa zpyna. HeTokcudHi pe4OBUHH: a30T, KUCEHbB, BOJCHD, BOJISHA TTapa, BYIJICKUCIUI ra3
i 1HIII IPUPOAHI KOMIIOHEHTH arMoc(epHOro moBiTps. 3acayroBye Ha yBary oOCAr BYIVIEKHCIIOTO
rasy 4epes3 Horo poib y «IapHUKOBOMY €(PEeKTI.

/Jpyza zpyna. Oxcup Byrieno, abo 4agHuii ra3 — IpOAYKT HEMOBHOTO 3ropsHHS Ha(TOBHX
BH/JIIB MAJIMBA, JIETTIIUN 3a TOBITPS ¥ HE Ma€ KOJbOPY Ta 3amaxy. Mae BUpaKeHYy OTPYWHY IO, 110
00YMOBITIOETBCSL HOTO 3[aTHICTIO BCTYNMATH B Peakiiilo 3 reMonio0iHOM KpoBi. BHacmigok 1poro
MOPYIIYEThCS Ta3000MiH B OpraHi3Mmi, 3 sIBISIETHCS KUCHEBE TOJIOAYBAHHS W BUHHMKAE TOPYIICHHS
(GYHKIIOHYBaHHS BCIX CHCTEM OpraHi3My. XapakTep OTPYEHHS OKCHIOM BYIJICLO 3aJI€KUTh BiJl HOTO
KOHIIEHTpAI[ll B MOBITPi, TPUBAJIOCTI Ail Ta 1HAMUBIAYyaJIbHOT COPUWHATIMBOCTI JIONWHU. Jlerkuit
CTYIMiHb OTPYEHHSI BUKJIMKAE MYNbCALiI0 B TOJIOB1, IOTEMHIHHA B 04ax, MiJBUILEHe cepueduTTs. [Ipu
BaXKOMY OTPY€HHI CBIJJOMICTh MaMOPOYUTHCS, 3POCTA€ COHIMBICTH. [Ipu nyxke BenMKuX qo03ax
yaHoTO Ta3y (moHaa 1%) HacTynaloTh BTpara CBiIOMOCTI i CMEPTB.

Tpemsa zpyna. Okcunu a3oTy, MEPEBaKHO OKKC 1 JBOOKHC a30Ty, ra3H, 10 YTBOPIOIOTHCS B
Kamepi 3ropsHHA. Okuc a3oTy —0e30apBHUIN Ta3, JIETKO OKUCIIOETHCS KUCHEM MOBITPS M yTBOpPIOE
JIBOOKHC a30Ty. 3a 3BUUHUX aTrMOC(EpPHUX YMOB OKHC a30Ty IOBHICTIO NEPETBOPIOETHCS Ha




JIBOOKHC a30Ty — ra3 Oyporo KOJbOpY 3 XapaKTEepHUM 3alaxoM, BaXUMH 3a TOBITPS, a OTKE
HAKOIIMYY€EThCS y MONIMOJNCHHSX, KaHABaX, YAM CTAaHOBUTb BEJIMKY HEOE3NEKy NMpH TEXHIYHOMY
00CITyroByBaHHI TPAHCIIOPTHUX 3ac00iB. )i TFOICEKOTO OpTraHi3My OKHCH a30Ty OUTBIN IIKiJIHBI,
HIXK yaJHui ra3. Bauxaroun noBiTps, M0 MICTUTh OKHUCIIM a30Ty Y BUCOKMX KOHIEHTpPALisIX,TI0AHHA
HE Ma€ HENPUEMHHX BIIYYTTIB i HE MPUITYCKAa€ HETaTUBHUX HACIiAKIB [Ipy BUCOKMX KOHIIEHTpAIIisIX
okcumis azory (0,004 - 0,008%) BHHMKAIOTH aCTMATHYHI IPOSIBM 1 HAOPSK JIETCHIB.. IPU TPUBAIiii
—MOXXYTh BHHUKATH XPOHIYHI OpOHXITH, 3amajieHHs CIU30BOi OOOJOHKH, IITYHKOBO-KHIIKOBOTO
TPakKTy, cepiieBa CiiabKicTh, HEPBOBI po3iaan. BTopuHHA peakilis Ha JiF0 OKUCIIIB a30Ty BILUIMBA€E HA
MIEPETBOPEHHS TeMOITIO0IHY B METareMorio0iH i MPU3BOAUTH 10 OPYIIEHHS CEePLEBOi AisITBHOCTI.
OkuciM a30Ty HETaTMBHO BIUIMBAIOTH 1 HA POCIMHHICTH, OYIIBEJIbHI Marepiald W MeTaseBi
koHCTpyKii. Kpim Toro, BoHu 06epyTh yyactb y OTOXiMIUHIN peakiii yTBOPEHHS CMOTY.

Yemeepma cpyna. Byrnesonni, cnionyku tuny CxHy. ¥V BigmpamboBaHUX Ta3ax MICTATHCS
BYIJICBO/IHI PI3HUX FOMOJIOTTYHHX PsiiiB: mapadinoBi (ankaganun), HahTeHOBI (IUKIaHN) 1 apOMaTHYH1
(6enzomoni), Bcboro Onm3bko 160 KoMmoOHEHTIB. BOHHM yTBOPIOIOTBCS B Pe3y/bTaTi HEMOBHOTO
3TOPSIHHSA MaJMBa Y ABUTYHI i CTAIOTh OJHIEI0 3 MpUYHH Oiioro abo GiakutHOrO MuMy. ByrneBomHi
TOKCUYHI ¥ YMHATH HECHPUSATIUBY JAiI0 HAa CEpLEBO-CYIMHHY CUCTEMY JIIOAMHU. ByrneBonHeBi
3’€IHaHHS BIANPALbOBAHUX Ta3iB, pa30M 3 TOKCHYHUMH BIACTUBOCTSIMU, MAIOTh KaHIIEPOTCHHY IO,
sKa CIpUSi€ BUHUKHEHHIO M PO3BUTKY 3JIOSKICHUX HOBOYTBOpPEeHb. OCOOIMBOIO KaHIEPOT€HHOIO
AKTUBHICTIO BIJIPI3HSETHCA AapOMaTHYHUN BYIJIEBOJEHb OC€H3-a-MipeH, M0 MICTUThCA Y
BIJITPAIIbOBAaHUX ra3ax OCH3MHOBUX JIBUTYHIB 1 Mu3eliB. ByrieBomHi mij Mi€r0 yiapTpadioeTOBOrO
BUIIPOMIHIOBAHHS COHLS BCTYNAIOTh B PEAKIIIIO 3 OKMCIAMM a30Ty, B PE3YJbTaTi yTBOPIOIOTHCS HOBI
TOKCUYHI TPOAYKTH — (OTOOKCHIAHTH, IO € OCHOBOIO «CMOTy». DOTOOKCHIaHTH O01070Ti9HO
aKTUBHI, YUHATH IIKIJUIUBY 110 HA )KUBI OPraHi3MH, BEIyTh /10 3pOCTaHHS JIETeHEBUX 1 OpOHXIaIbHUX
3aXBOPIOBaHb JIIOACH, PYHHYIOTh T'YMOBI BHPOOH, HMPUCKOPIOIOTH KOPO3il0 METaliB, MOTIPUIYIOTh
YMOBU BUJUMOCTI.

IPama zpyna. Anpreringym —OpraHiyHi CIIONIYKH, IO MicTATh anpaerigny rpyny COH. ¥V
BIJIMIPAIlbOBAaHUX Tra3ax MPUCYTHI, B OCHOBHOMY, (hOpMaibJerif, akpojieiH 1 OLTOBUN aiblerij.
Haii0inpIma KiTbKICT alIbJIETiAIB YTBOPIOETHCS HA PEXKUMaX XOJIOCTOTO X0y 1 MaJluX HaBaHTaXXEHb,
KOJIM TeMIIepaTypH 3TOpsIHHA y JBUTYHI HeBUCOKI. Dopmanbaeria — 6e30apBHUIA ra33 HENPUEMHUM
3armaxom, BayXKUni 3a MOBITPSI, JIETKO PO3UMHHUH Y BOJI1, APATYE CIM30B1 O0OIOHKH JIFOAMHHU, TUXATbHI
HUISXH, BpaXae [IEHTpalibHy HEpBOBY cuctemMy. OOyMOBIIIOE 3anax BiANpalnboBaHUX ra3is, 0COOIMBO
y nu3eniB. AKposeiH abo anbJeriyi akpuiaoBOi KUCIOTH — Oe30apBHUI OTpyHHMI Tra3 i3 3amaxoMm
MIATOPITUX KHUPIB, BIUIMBAE Ha CIM30BI 00010HKU. OUTOBUI anblerii — ra3 3 pi3KUM 3araxoM i
TOKCUYHOIO JI1€10 HAa OPTaHi3M JIFOJUHH.

Hlocma zpyna. Caxa § 1HIII JTUCTIEPCHI YaCTHUHKH (IPOAYKTH 3HOCY JBMIYHIB, aepo30ili,
Macia, Harap 1 iH.). Caxa — 4aCTUHKH TBEpPOr0 BYIJIEL}0O YOPHOTO KOJIbOPY, 1[0 YTBOPIOIOTHCS MPHU
HETMOBHOMY 3rOpaHHi i TepMIUHOMY PO3KJIa/laHH] BYIVIEBOJIHIB nanuBa. be3nocepeanboi Hebe3neku
JUISL 3I0pOB’S JIIONMHU HE CTAaHOBUTH, ajlé MOXKE TOAPA3HIOBATH IuXaibHI NUIIXH. CTBOPIOIOUM
JUMOBUI 1uIel( 3a TpaHCHOPTHUM 3aco00M, caXka MOTipIlye BUAMMICTh Ha jpoporax. HaiOuibma
IIKOJIa CaXl ToJiArae B ancopOruii Ha 1 moBepxHi OeH3-a-mipeHa, SKUW y IIbOMY BHIMAJAKYy HaJae
CHJIBHIIIIY HETQTUBHY JIiI0 Ha OPTraHi3M JIOAUHHU, HIK Y YUCTOMY BUIVISIL.

Covoma cpyna. CipuaHi CIIOJIYKHM —CIPUMCTHH aHTIAPHJ, CIPKOBOJAEHB, IIO 3 SBISAIOTHCSA Y
CKJIaJIl BiAMpalbOBaHMUX Ta3iB JABUTYHIB, 32 YMOBH BHUKOPHUCTAHHS TajWBa 3 MiIBUIIEHUM BMICTOM
cipku. 3Ha4HO OuIbIIEe CIPKH NPUCYTHS Yy JU3EIbHOMY HaluBi. 3TITHO 3 €BPONEHCHKUMHU
crangapramu 1996 p., BMIiCT cipku B aum3enpHOMYy nanuBi He Moxe mnepesumnryBaru 0,005 r/m.
HasiBHICTh CipKkH MOCHUITIOE€ TOKCHYHICTh BiAMPAIlbOBAaHUX Ta31B TU3ETIB 1 € MPUYNHOIO TOSBU B HUX
HIKIJUIMBUX cipyaHux 3’e€qHaHb. CipyaHi CHOJYKM MAlOTh PI3KMH 3amax, Bak4l 3a TMOBITPA,
PO3UMHSIOTHCA Y BoAi. [lopa3HIOOTh cM30B1 000JI0HKHU ropiia, Hoca, O4ei JIIOAUHU, IPU3BOAATH 10
MOPYILIEHHS BYITIEBOAHEBOTO 1 O1JIKOBOrO OOMiHY Ta MPUTHIYEHHS OKHCIIOBAJIBHUX MPOLIECIB.

Bocoma cpyna. CBuHenp Ta HOro cmoilyku. MICTATbCS y BIANPalbOBAaHUX Tra3ax
KapOIOpaTOpHUX JBUTYHIB TUIBKH NPU BUKOPUCTAHHI €THJIOBAHOTO OEH3MHY, 110 MA€ y CBOEMY



CKJIaJIi IPUCAIKY, KA MiBUIIYE OKTAHOBE YUCII0. BOHO BU3HAua€ 31aTHICTh IBUTYHA IpaIloBaTu 6e3
netoHarii. JletoHariitHe 3ropanHs po6odoi cymimi y 100 pasiB mBuame HopmaibHOro. Pobora
JBUTYHA 3 JIETOHAIl€I0 HeOe3meyHa TUM, IO ABUTYH MEPErpiBa€ThCs, MOTYXKHICTh WOTO Majae, a
TepMiH TPHIATHOCTI Pi3K0 CKopouyeThbesa. 50% BHKHIIB CBHHIKO y BHIAII MIKPOYaCTHHOK
MOIIMPIOIOTECS Y IPUIOPOKHBOMY CEpPEeIOBHILI. Permra npoTsaroM IeKibKOX TOAMH 3HAXOAUTHCS B
MOBITPI Y BHUIVIAJII a€pO30JIiB, a MOTIM TaKOXK OCIJTa€ Ha 3eMIr0 1obau3y jgoporu. HakonmuueHHs
CBUHIIO Yy MPHUIOPOXKHIA CMy31 NPHUBOIUTH JUIA 3a0pyIHEHHS EKOCHCTEM 1 pPOOHUTH IPYHTH
HETNPUAATHAMH IS CUTECHKOTOCTIONAPCHKOTO BUKOPUCTAHHS.

Mema: 3’sicyBaT JUHAMIKy BMICTY BHUXJIOMHHX Ta3iB B
arMochepHOMY TOBITP1 MOOIM3Yy HABYAIBLHOTO 33Ky MPOTSATOM
n00u..

Oonaonanna: 301IUT, py4YKa, KaJIbKYJIATOD.

06’°ckm o0ocnioxycenna. CraH TOBITPS MNOOIU3Y HABYAIBHOTO

3aKiamy.
Xix podorun
1. BusHaure BiJICTaHb BiJl HABYAJIHHOTO 3aKJIa1y JI0 JOPOTH (aBTOCTPAIIN).
2. IlpoBeniTh MigpaxyHOK KIIBKOCTI aBTOMOOWUIIB Ha MUIAXax MPOTATOM 4-X
nepio/iiB HaHIHTEHCUBHIIIIOTO PYyXY 3:
7 no 11, 11 no 15, 15 1o 19, 19 1o 23 rox.
3. IHTEHCUBHICTBH JOPOKHBOTO PYXY € PI3HOIO SIK MPOTITOM 100U, TaK 1y pi3Hi
a1 TrKHA. OTKe HEOOXIJTHO PEECTPYBATH 1HTEHCHUBHICTH aBTOMOO1IHHOTO
MOTOKY 4 pa3u Ha JIeHb MPOTIATOM TPbOX JHIB TUXKHS, OJIUH 3 HUX — BUX1THUI..
Pesynbrat cnioctepexens Tpeda BHeCTH y Tabmuiio 14.3.
Taonuys 14.3
IHTEeHCHBHICTH PyXy aBTOMOOIJILHOIO OTOKY 32 1 1eHb
BanTaxkiBku
Ne Tepiox Jlerko-
u/n PYXy ABTO0YCH BHKH
(roztmn) .. Cepen- ..
Jlerkoi . Baskxkoi
BaHTaXK- Heol BaAHTaXK-
HOCTI AT HOCTI
HOCT1
1 7-11
2 11-15
3 15-19
4 19-23
5 Cepenns
KUIBK1ICTh3a
o0y

3a pesyabraraMu CIIOCTEPEKEHb TMOOyAyWTe Tpadik I1HTEHCUBHOCTI PyXYy,
BpPaxOBYIOUM KaTEropii IBUT'yHIB: KapOropaTOpHUl, 113eibHUMI, aBTo0yC «Ikapyc»



Puc. 8. KinbkicTs aBTOMOOGLTIB y pi3Hi nepiogu pyxy (ronuuu 100m)

4. Po3paxyiiTe, CKUIbKH MPUOIN3HO MajuBa 0yJI0 BUTPAYEHO 32 KOXKHUHN TIep10]T
JOCIIIJIPKEHHSI pyXy aBTOMOOUIIB M CKIJIbKUA BYIVIEKHCIIOTO a3y MPH LbOMY
Hagiiinuio B atmMocepy. Ha 100 kM aBTOMOOUIH Yy MICTI B CEPEHbOMY
Butpadae 10 1 manpHOro. CepeaHs MIBUIKICTh aBTOTPAHCIOPTY y MICTI
cTtanoBuUTh npubansHo 40 kM/ron. Ilpu sropsnni 1 M3 OeH3MHY BUALIAETECS

1,5 M ByIJIEKHCIIOrO rasy.

5. Ha ocHoBi TeopernuHux ganux oOuuchite mMacy CO,, NO Tta NO3, ski
MOTPAILISAIOTH B aTMOC(hepy MIKpOpaliOHY HaBYaIbHOTO 3aKiIady.

6. BuBeniTe y3araibHeHUN MOKa3HUK 3a0pyIHEHOCT] aTMOc(epu BUXIIOMHUMHU
razamu OISl HABYAJILHOTO 3aKJany.

OpnepokaHi JaH1 BHECTU y 3BefieHy Tabnuiio 14.4.

Tabnuuya 14.4

PiBenb 3a0pyaHeHHs aTMOcdepH 0iJisi HABYAJIBLHOIO 3aKJIaxy

SIkicHmii C.epell.Hﬂ Kith-cTh KinbkicTsb rasis, mo Hagiiiuuiu B
KiJIBKICTH armMocgepy
Ne CKJIa] BUTpPaAYeH
n/m | TpaHCHOPTY OAMHHI oro
Igancnop NAJbHOIO COz NO NO,
1 Jlerkoi
BaHTaX-
HOCTI
2 Cepennboi
BaHTaX-
HOCTI
3 Baxkoi
BaHTaX-
HOCTI
4 ABTrobycu
5 JlerkoBuku
Y3arajbHeHU i
piBeHb
3a0pyIHEeHHA*

*  [lpumitka: PiBeHb 3a0pyIHEHOCTI OIIIHIOETHCS 32 3-X OAJFHOIO IIKAIOK: HHU3BKHIA,

CepEeIHIN, BUCOKUIA




/. BpaxoByroun pgaHi Tabnuii 14.4, BuU3HAYTE BIUIUB BUXJIOMHUX Ta3iB
aBTOMOO1JTIB HABKOJIO TEPUTOPii HABUAIBHOTO 3aKJIaay, po3paxoBaHux Bamu,
Ha 3/I0POB’sl YUHIB/CTY/JEHTIB.

8. Hapa3i Hali0inbll NPIOPUTETHUMH HampsMaMy 3HIDKEHHS 3a0pymnHEHHs
OTOYYIOYOTO CEpEeZOBUINa aBTOMOOUIBHUM TPAHCHOPTOM €: pallioHaJbHA
Opraizarfis 1 yrpasiiHHsS TPAaHCIOPTHUMH IMOTOKaMHU; BHUKOPUCTAHHSAOUIBII
SAKICHUX a00 eKOJIOTIYHO YHCTUX BHUIIB MaivBa (HANpUKIad, Ta3);
3aCTOCYBaHHS JOBEPIICHUX CHCTEM - Karaji3aTopiB MaluBa Ta CHCTEM
IIYMOINIOIVIMHAHHS. 3aPOIIOHYWTE CBOI 3aX0U.

9. VYBaxxHO mpouunTaliTe ¥ mpoaHamizyiiTe iHbopMalio pyopuku [[ikaso npo
sadicnuse. Pesynbratu poboTH 3aHeciTh y Tadnuio 14.5.

Taonuua 14.5
AHaJIi3 BUKMIB BiANIPalbOBAHMX ra3iB ABUT'YHIB

I'pynu Pexomenaauii momo
KOMIIOHEH 3MeHIIIeHHS, ye-
TiB Bia- perkeHHst 260
npanLoBa Ckiag Xapakrep BBy | Hacainku oM’ SIKIIIEHHSI Hera-
HHX rasip | I'pynu HA OpPraHizMu BILIUBY THBHOI'0 BILTHBY

BucnoBku. Ha mifcraBl oTpuMaHuX JaHUX 3pOOMTH BHUCHOBOK IPO CTYIiHB
3a0pyIHEHHSI TIOBITPS MOOJIM3Y HABYAJIBHOTO 3aKJIATY.

3anuTaHHsA

1. SIxy HaiiOUTbILI CYTTEBY 3arpo3y CTAHOBUTH aBTOTPAHCHOPT UIACYYACHUX
MEIIKaHIIB?

2. Yu icHye anpTepHaATUBA 1100 BUKOPUCTAHHS a00 MOBHOI BIJIMOBH BiJ
aBTOTPAHCIIOPTY?

3. SIKi mKiAJIMBI Ta34 BXOASTH JI0 CKJIay BUKH/IIB aBTOTPAHCTIOPTY?

4. Yomy caMe y CydacHUX YMOBax aBTOMOOUIBLHUN TPaHCIOPT TaK CYTTEBO BIUJIMBAE Ha
MOTIpUIaHHS aTMOC(HEPHOTO MOBITPS?

5. Sky came 4acTKy y CBITOBOMYy OanaHcCl 3a0pyIHEHHsS aTtMoc(hepu CTaHOBUTh
aBTOTPAHCHIOPT?

6. SIx Bu BBaXkaeTe, yM € aBTOTPAHCIIOPT B YKpaiHi CyTTEBUM 3a0pyTHUKOM aTMochepu?

7. Sxi, Ha Bamry mymKy, 3aXou MOXYTb CTaTH HaWOUIbLI BIUIMBOBHUMH Y BHUpPILICHHI
npoOneMu 3a0pyIHEHHS TOBITPS aBTOMOOILIRHUM TPAHCIIOPTOM Yy HaWOIMKIOMY
MalOyTHbOMY?



JlaboparopHo-nipakTiyHa pobdoTta Ne 15

Tema: BUBYU@HHSA eKONOrivuHOro

CTaHy TepuTopii HaBYanbHOro

3aknapy

_ Yuwm Oisibliie aBTOMOOUTIB Y MICTI MIHTEHCUBHIIIUH
“ 1X pyX, yuM OUTbIIA KUIBKICTD

MiAIPUEMCTB 3HAXOAATHCS y MICHKIiH 30H1, THM BUIIHMA 3araJIbHUN piBEHb 3a0pyIHEHHS
HaBKOJIMIIHBOTO CEPEJOBHUIIA, a BIATAK CYTTEBIIIOIO CTA€ IIKOAA 30POB’I0 JIOJUHH.

Bnaus

Oararbox  3a0pyJIHIOBa4iB  MOXeE
KOMIIOHYBAaTHCSA M IOCHJIFOBATH iX
HeratuBHy aito. Cymapuuii ab6o
KOMIUICKCHUM IIKIJUIMBUM BJIWB Ha
3I0pOB’S 1€ HE  JOCTATHBO
BHUBUYEHUH, POTE HE ICHYE CYMHIBIB

O[O0  3araJlbHOr0  MOTIpLIAHHSA
CaMOIIOYyTT JIFOINHU.
Ak OLIIHUTH po3mipu

JoBigka
CiMm wmicT VYKpaiHM BXE TNEpeBUIIMIM ab0 CATAITh
OTHOMITBHOHHOTO pyOexy: XapkiB, J{HIMPONETPOBCHK,
Honenpk, Oneca, 3anopixoks, JIsBiB, Kpuswuii Pir.Jlecsats
MicT, B skuXx 3apa3 Bix 0,5 mo 0,3 minpiioHaMENIKaHIIiB
(Mapiymonb, Mukonais, JIyrancek, MakiiBka, Binauns,
Ceacrononb, XepcoH, Cimpepononb, lopiniBka,
[TonTaBa) He3abapoM HAOMHM3ATHCS JIO MUTBHOHHOTO
PiBHSI, aCHMUITIOBABIITM HABKOJIUIITHI MeHI MicTeuka. [1le
JecsATh MICT, sKi 3apa3 HamiuywoTh Bif 0,3 mo 0,2 muH.
MEIIKAHI[IB MOXYTh JOCSITTH MiJbiiOHA B TepIIii

HETaTUBHOTO THUCKY 3a0pyIHEHOTO  pomosumi XXI cr.,
JOBKULISL Ha 370pPOB’Sl HACENEHHA, -
NpiOpUTE3yBaTH UYWHHUKU  I110/I0
MKIIMBOT  Jii W BU3HAYUTH
MOCJIIIOBHICTh NPOMUIAKTUYHUX A1

. OlLIbIIIE.
Ta yHnepemKyBaJIbHUX 3aXOA1B?

3a3Buyail JUIs OIIHIOBAHHS HACIIJIKIB HECIPHUATIUBOIL /11 YAHHUKIB JOBKULIS 0O
3JI0pPOB’Sl JIIOIMHU BPaXOBYIOTh TaKl MOKA3HUKHU:

e (loJOriyHA JIisT YNHHUKA;

® CTyMiHb HOTO MOIIMPEHOCTI;

® CTIWKICTh YMHHHUKA Y YACOBOMY BUMIi;

® YHCENBbHICTh TPYIT HACEJICHHS, K1 3HAXOAATHCS i HETAaTUBHUM BILTHBOM.

HaaxomkeHHs MK IJTMBUX YUHHUKIB PETIIAMEHTYETHCS, a iX MOMIMPEHHS —

3a0opoHseTbes. [lpore y JIHCHOCTI HOPMATHBH JIOBOJI YacTO TOPYIIYIOTHCS.
Bognowac y Ml)KHElpOI[HOMy CIIBTOBApUCTBI PIMICHHS TIOAO perjamMeHTarrli
IIKIJIJTMBUX YMHHHUKIB MPUUMAETHCS 3T1IHO KOHIICTINT «KOPUCTh-TIKoAa». Kopucts,
Ky MaTHUME CYCIIJIbCTBO BIJ] 3aCTOCYBAaHHS YMHHHUKA, MOPIBHIOETHCS 13 3aBIaHOIO
JOBKULTIO 1 3[I0POB’I0 MIKOAOK. BH3HAYa€ThCSA pO3MIp IIKOAM, TOOTO NMPUNWHATHUN
MPUITYCTUMHN PU3UK, T€, YUM JIIOACTBO HEXTYE, OTPUMYIOUU KOPHUCTH BiJl TOTO, IO
BNpoBa/pkye. llg BemuymHA BCTAHOBIIOETHCS 3  ypaxyBaHHSAM HE  TUIbKU
BUIIIEBUKIIQJICHUX KPUTEPIiB, ajie i EKOHOMIYHOTO CTaHy cCycmiibcTBa. Hapasi B
VYkpaini pernamMeHTyBaHHs IIKIJJIMBUX UYWHHHUKIB BIIOYBa€TbCA 3  TMO3HUIIIM
«HYJIbOBOTO» pH3UKY. llpumyckaerbcs, IO 3a yMOBH JOTPUMaHHS BU3HAYCHOTO
HOPMAaTHUBY, aHTPONOI€HH1 YMHHUKUA HE MOTIPIIYBAaTUMYTh 370pOB’s dtoneid. OqHak

Yepnirie, Yepwnismi, Cymu, JHINPOA3EPKUHCHK,
JKuromup, IBano-dpankiBchbk, XMEIbHUILKHH, YepKacH,
Piue, Jlynpk). OTke, HEBIOB31 IOJIOBUHA HACEJICHHS
VYKkpaiHu npoXuBaTuMe B MiCTax 3 HaceleHHsM | MIH. i



TaKe TBEP/KEHHS € JOCTATHHO YMOBHUM, aJK€ € JTFONIA, OUTHII Yy TIUBI O HETaTUBHUX
BILIMBIB Yepe3 XPOHIUHI 3aXBOPIOBAHHS, CIIAJKOBY CXUJIBHICTIO TOIIIO

B Vkpaini B3arani mMaiie He KOPUCTYIOTHCSI KOHLICTIIIEI0 PU3HKY (IMOBIpHOCTI
BUHUKHEHHS) Il perVIaMEHTYBaHHS 1 OI[IHIOBAHHS IIKIJTMBOTO BIUIMBY YMHHUKIB
TOBKULIA. [TOHATTS JOMYCTUMOTO PU3HUKY OEpPYTh JI0 YBaru TIIbKH

Yu 3naeTe Bu, mo
3a octanHi 100 pokiB JMOACTBO OuIbIIE HIXK Y
THCSYY  pa3iB  30UIBIIMJIO  YHCEIBHICTH
S€HepreTUYHUX PECypCiB; 3a OCTaHHI 35 POKIB
BiIOy/IOCS 3pOCTaHHsA Oulbllie HOK y 2 pasu

Ipyd  pEraMEeHTYBaHHI  10HI3YIOUOTO
onpoMiHeHHs. OfHaK, TaKUi MIIX17T HE
JIa€ MOXKJIMBICTB JIOCTOBIPHO PaH)KyBaTH
YUHHUKHA 32 CTYIEHEM iX IIKIJTHBOCTI.
BiacytHicTh abo 00OMEXEHHS

o0CsriB IHAYCTpiaJbHOI 1 C/T TMPOAYKIIIi.

aranbunii  obcar  Topapis; moctyr y  3ACTOCYBAHHS  BHIIEBKA3aHMX  TOHATH
PO3BUHYTHUX KpaiHax dyepe3 koxkHI 15 pokie  YCKIAQIHIOE Yy3araJbHCHC OILIHIOBAHHA
spoctae y 2 pasu. 3BiacH BianmosigHO HETATUBHOI il YMHHUKIB CEpEIOBHINA
30LTBIITYETHCS i KUTBKICTB BIIXONIB  Ha CTaH 310pOB’Sl JFOAUHU

rOCIONAPCHKOT AiSUNIBHOCTI, SIKI 3a0pyAHIOIOTH JlaHi eKOIOTiYHOTO MOHiTOpI/IHFy

aTMOC(EpY; BOROIMH, IPYHT. Ha TepuTopli YKpaiHM CB1IYaTh, L0

MPAKTUYHO B YCIX BEJMKUX MICTaX MOCTIHHO YM TEPIOAMYHO IIKIJJIUBI PEYOBUHU
HAJXO/IATh Y MOBITPS B HAJIMIIKOBIA KinbKOCTi. HallOinpIIMMU BUKHAAMU Y TIOBITPS
BiZipi3HstoThCss Kpusuit Pir, Mapiynons, 3anopixoks, MakiiBka, J[HIMpOneTpoOBCHK,
Juinpon3epxunchk, Kuie, {lonerpk 1 Oneca Tomo. XapakKTepHUMU IS MICT YKpaiHu
€ TIOPIBHSIHO BHUCOKI PiBHI 3a0pyJHEHHS CHEHU(PIYHUMHU CIIOITYKAMHU: OCH30IIPEHOM,
(deHosom, GopMabAEriIoM, aMOHIAKOM Ta 1H. 3ara30BaHICTh aTMOC(EPHOTo MOBITPS

€ CKJIAJI0BOIO €KOJOTTYHOIL
Yu 3naere Bu, mo

KpU3W BEJIMKOTO MicTa. 3pocTalode aKyCTUYHE

. y BUXJIOITHHUX razax
3a0pyIHEHHS MICBKOTO CEPEIOBUIIA TAKOX CIIPUUNHSIE TETOMOBiE
9MMajo  HEMPHEMHOCTEH TOPOISHAM, HETaTHBHO BUSIBIISIOTE
BiJIOMBAETHCSA HA 1X 370POB'T Ta MCUXIYHOMY CTaHl. 3  yoman 200  mKiumBHX
PO3BUTKOM BCiX BHJIB TPAHCIOPTY 301JIbIIYIOTHCS  pedoBHH.  Ajne  HaiGinbm
IIyMOBI HABaHTAXXEHHS Ha JIIOAWHY, 3yMOBIIOIOYM ii  BaroMui BHECOK y

PO3pAaTyBaHHS, 3a0pyIHEHHS aTMOC(PepHMiCTa
poOuUTh popmaTbaACTI/I.

MICUX1YHY HEBPIBHOBAXXEHICTh, OE3COHHS 1 IK HACIIOK - CEPLIEBO-CY/IMHHI Ta MCUXIYHI
3axBoproBaHHs. Tenep Ha Bynuusx KueBa B Oararbox paifoHax 1 MiKpopaloHax HIyM
Hepiako nocsrae y aeHHi roguaud 80-90, a B HiuHi - 50-60xenuben, mo HEe MOXKHA
BBOKaTH HOPMAJbHUM sBHUIIEM. J[OCTIPKEHHS MOKa3ylTh, IO CaM€ aKyCTUYHE
3a0pyTHEHHS MICBKOTO CEPEIOBHIIA € OHUM 13 UMOBIPHUX (DAKTOPIB, 1110 MPU3BOIUTH
710 3pOCTaHHsI XBOPOO CepLeBO-CYIMHHOI CUCTEMHU.

OTxe BUKOHAHHS I1i€i POOOTH CHPHUATHME TPHUIICIUICHHIO HABUYOK IIOJ0
y3arajJbHEHOTO OIIHIOBAHHSI CTaHy TMEBHOI TEpUTOPii W (OpMYyBaHHIO MIISAXIB 00

PO3B’sI3aHHS POOJIEMHU.

IlixaBo npo BakInBe

[Tpupogauii exojaoriyHO 30aJIAaHCOBAaHUI CTaH JOBKULIS 3a3BHYail HA3WBAIOTh HOPMATHHUM.
Ile craH, Konu OKpeMi Ipynu opraHizMmiB Oiocdepy B3a€EMOJIIOTh OAMH 3 IHIIMM Ta 3 a010THYHUM
cepeqoBHILEM Oe3 MOPYIIEHHS PIBHOBArH, KPYyrooOiriB peuoBUH Ta IOTOKIB €HEPrii B MeKax MEBHOTO



T€0JIOTIYHOTO MEepioay, 00yMOBICHE HOPMaJIbHUM NepediroM MpUPOAHUX MPOIECIB Y BCilt reocdepi.
[TpupoaHi mporecu MOXYTh MaTH KaTacTpo(pidHUN XapaKTep, HANMPHUKIIA BUBEPKCHHS



BYJIKaHIB, 3eMJIETPYC, MOBiHb, 1110, OJHAK, TAKOXK CKJIagae «HOpMY» mpupoau. Lli Ta iHumi npupoaHi
MPOIIECH TIOCTYIOBO, 13 TEOJIOTIYHOI MIBUAKICTIO, €BOJIOIIOHYIOTH 1 B TOW K€ 4Yac MPOTIATOM
TUCSIYOIITH (IPOTATOM OJJHOTO TEOJIOTTYHOTO MEPioy) 3aIUIIAI0ThCs Y 30amaHcoBaHoMy cTaHi. [Ipu
IbOMY TMPOTIKalOTh Manuii (O10JOTIYHMI) Ta BENMKIA (T€OJOTIYHUIN) KPyrooOirm peyoBHH Ta
BCTaHOBITIOIOTHCSI EHEPTETHYHI OaTaHCH MiX PI3HOMaHITHUMHU reocepaMu i KOCMOCOM, IO TIOEAHYE
npupoay B eaune 1miie. Kpyroobdiru pedoBun ta eHeprii B 6iocdepi XapaKTepu3yroThCsl TIEBHUMU
KUTbKICHUMH TIapaMeTpamH, sKi creruQiuHi JUIs AaHOTO TEOJOTIYHOrO Mepiony i Ui KOXKHOTO
€JIEMEHTY 3€MHO1 MOBEPXHi y BIAMOBITHOCTI 3 iXHLOIO reorpadiero. 3a3BUYail B SIKOCTI OCHOBHHX
napamMeTpiB, MO0 XapaKTepPU3YIOTh CTaH HABKOJMIIHHOTO MPUPOAHOTO CEPENOBHINA, BUIUISIOTH
HactynHi: 1. Eneprernunuii: 2. Boguuii: 3. biomoriunuii: 4. bioreoxiMiuHuMiA:

[li mapameTpu cTaHy AOBKULIA MOXYTh OyTH KUIBKICHO BHM3HA4€HI E€KCHEPUMEHTAJIbHHM
IISTXOM JIJIs1 KOYKHOTO paiiOHY, BEJIMKOTO PETiOHY, TPUPOAHOT 30HH a00 TaHAmadTHO- reorpadiyHoro
mosica, HapemITi, AJisi 3eMHOI KYJli B IIUJIOMY; BOHHM KUIBKICHO XapaKTepU3yIOTh CTaH Ta MPOCTOPOBY
HEOJHOPITHICTh cepenoBHINa. [ €oXiMIYHMI MapaMeTp CTaHy HABKOJMIIHBOTO CEPEIOBHUIIA TAKOK
CYTT€EBO 3MiHHBCS, 0COOJIMBO Y BIIHOIIEHHI O10I0T1YHOTO 1 reoIoriYHOro KpyrooOiris. I1ix BrummBom
JIOACHKOT JisIbHOCTI BiAOYBalOThCS BENMKI 3MIHM B PO3MOILII XIMIYHHX eIeMEHTIB B Giocdepi,
MIPUPOHA Ta AaHTPONIOTCHHA TPaHC(OpPMAILisi PEYOBHH, a TAKOXK IMEPEXi XIMIYHUX €IEMEHTIB 3 OIHHUX
croiyk no iHmux. [Ipupoanuii 6i010ri4HUNA KPYrooOir peuoBUH MOPYIICHUH JTIOAWHOK Ha IO,
sKa JocAarae MaiKe MOJIOBUHH BCi€T MOBEPXHI CYIIH: aHTPOIIOT€HH1 ITyCTel, IHIyCTpiaiabHI Ta MICbKI
3eMJIi, CaJid, BTOPUHHI HU3BKOIIPOAYKTHUBHI JTICH, BHCHA)KCHI ITACOBHUIIA 1 T. /T

Mema: BU3HAUNTHU €KOJIOTIYHUM CTaH TEPUTOPIi O11s HABYATILHOTO
3aKjaay; IpoaHadizyBaTH MOro  MOXJIMBUM  BIUIMB Ha
Mpane3JaTHICTh YYHIB/CTYEHTIB y MPOLEC] HABYaHHS.
Oonaonanna: 301UT, PyYKa, KAIbKYIATOP, IIYMOMETD.

O0’€eKT n0CiIKeHHSsI: TEPUTOPIs OIS HABYAIBHOTO 3aKJIay.

Xix podorn
9.1.1. Busnaute po3sraiyBaHHS HABYaJbHOIO 3aKjaay Y MiKpopailoHi.
BcTaHoBITh BiACTaHb Bl MPOMMCIOBUX MIJMPUEMCTB, KUTIOBUX OyAWHKIB,
aBrocTpaj Toio. OTpuMaHi J1aHi 3aHeciTh y Tabmauio 15.1.
Taonuua 15.1
Po3TaimyBaHHsI HABYAJIbHOI'O 3aKJIAAYy BIIHOCHO 00’ €KTIB 32a0pyIHEHHHA

Bincranb Bin CanirapHo-ririeHiuHi
Ha3sga .
00’€eKTiB (M) HOpMH (M)
[TpommucioBi miAIpHEEMCTBA 150
XKwutnosi OynuHkH 50
ABTOCTpaIn 25 (onrumansaa 100)
Tamm
9.1.2. 3’gcyiTe sIKl BAKUIW YTBOPIOIOTh HABKOJUIIIHI MiANPUEMCTBA.
9.1.3. 3’sicyiite siki iHII 00’ €KTH (aBTOMOOUIBHI cTosiHKU, A3C TOI110),

po3TalioBaHi Mo6IM3y HaBUAIHHOTO 3aKJIaa1y, MOXKYTh HETaTUBHO BIUIMBATH Ha
nepedir HaBYaJIbHOTO Tpolecy, (PI3UUHMIA CTaH YUHIB/CTY/IEHTIB.



9.14.

Busnaute piBeHb LIyMOBOro 3a0pyIHEHHS HABKOJIO TEPUTOPIi 3

OOKy HUTJIOBOTO MACHBY, MIANPUEMCTB, aBTOMAricTpaii Touro. [ uporo Ha
TEPUTOPIi HABYAIBLHOTO 3aKJady IIYMOMETPOM BHU3HAYTE PIBEHb IIyMy M
BCTAHOBITH BIJMOBIAHICTh BCTAHOBJICHUM CTaHJapTaM. 3TiTHO 13 JIIOYUMU

CBITOBUMHU CTaHJIapTaMu B VYKpaiHi pIBEHb IIyMY,

MO0 CTBOPIOETHCA

aBTOTPAHCIIOPTOM, BU3HAYAETHCS ITYMOMETPOM Ha BiACTaHi 7 M BiJ mepIioi
(O1M>KHBOT) CMYTH TPAHCIIOPTHOTO MOTOKY JI0 PO3PAaXyHKOBOI TOUKU. 3pO0iTh
BHCHOBKHM IIIOJI0 IITYMOBOTO HAaBaHT)XCHHS HABKOJIIO HABYAIBHOTO 3aKIIamy

(ropma 35 nb).
[TpoBeniTh migpaxyHKH KUIBKOCTI aBTOMOOLUTIB, K1 MPOiKIXKAIOTh

9.15.

o013y HABYAIBHOTO 3aKJIa1y, Ta BUXJIOMHUX ra3iB BiJ HUX, KOJIH B1IOMO, 10
1 aBTOMOOLTH 32 100y yTBOproe 1 kr BuxyomHux rasis (30 r COz; 6 T NOx;
ciiau crionyk Pb).

9.1.6.

Cnuparoyuch Ha JaHl TaOmuIl 2 TpoaHai3yHTe TEXHOTEHHI

YUHHUKH, SK1 311HCHIOIOTH JAecTablm3anifHui BINIMB Ha TepuTopito Baroro
MicTa i 30KpeMa TEPUTOPiI0 HABKOJIO HABYATIBLHOTO 3aKJIay.
Ha mijcraBi mpoBeneHOro DOCTIHKEHHS Ta 3 ypaxXyBaHHSAM JaHuX Tabm. 15.2,
3p0o0iTh BUCHOBKHM II[OJI0 HETATUBHOI Jii YMHHUKIB, SIKI BIUIUBAIOTh HA €KOJOTTYHHUM
CTaH HaBKOJIO Baiioro HaBuajgbHOTO 3aKiIajy, Ta 3aloBHITH TabauIo 15.3.

Taonuysa 15.2

TexHOreHHI YMHHUKH, 110 BIVIMBAKTH HA €KOJIOTIYHUI CTAH y MicTax

TexHoreHHM
YUHHUK

EJjgeMeHTH IPHPOTHOTO
cepeaoBMINA, HA AKI
BILIMBA€ YMHHUK

Haji6inbm BIUIMBoOBI pouecu
cepeoBUIIA —00’€KTH BILIMBY

Bynisni 1 ciopynu Penned, I'PYHTOBI BupiBHIoOBaHHS penbedy,HaKOIHUEHHS
MIPOMUCIIOBOTO 1 BOIU CMITTH,
LUBLIBHOTO MPU3HAYEHHS YIIIIBHEHHS TPYHTIB, 3MiHA
(Ha3eMHi 1 miJ13eMHi) piBHA  IPYHTOBHUX  BOA,  3MIHH
TEMIIEPaTypHOT0 PEKUMY
TeruoBa mepexa 3emHi nopoay, | Terose 3a0py/IHEHHS,
IPYHTOBI BOJM, | BiATatOBaHHS 1 MPOCITaHHS
penbed Mep3JIUX I'PYHTIB
Enextpuuna mepexa 3emHi MOPOAIH, Enexrpuune noJe,
(Ha3emHa 1 MiJ3eMHa POCIMHHICTB, OyKarouuit CTpyMm
YaCTUHA) TBapUHHUH CBIT
Bononocrayanus 3eMHI mopoaH, , I'PYHTOBI 1 | BucHaxeHHs 3amaciB
M1J3€MHI BOJIU, PEIbED M1J3€MHUX BOJI,
MiTOIJICHHSI, 3a00JI09yBaHHSI,
MPOCiAaHHS
3eMHO{ MTOBEPXHI
Tpancnopr 3eMHi noponu, | Bibparis, YIIUTbHEHHS
aBTOMOOUTBHUIA, I'PYHTOBI BOJIU, | IOPOAH, 3a0pyaHEeHHS
3aJI3HUYHUN armocgepa I'PYHTOBHX BO/, arMocdepu,
TPaHCIOPT, OyKarounit CTpymMm
EIEKTPUYHUI
[Tpomucosi i 3eMHi MOPOJIH, Haxonuuenns BiAXomiB,
mo0OyTOB1 BIJIXO/IU penbed, I'PYHTOBI 3a0pyIHEHHS BOJ 1 Hazp,




(3BanmIna,kaHami3amiiHa BOIU VIIITbHEHHS 1 pyHHYBaHHSL | TETJIOBE
Mepexa) MOPOAH, MIKPOO10JIOTi9HA
aKTHUBAI{sL
Buxuau B | AT™MOchepa 3a0pyaHeHHs XimiyHe
armocdepy armochepu
BUTIQJIAHHS OTAJliB
Hazewmni 1 migzemHi Penbed, 3eMHI 3minu penwedy, Bimosminu | ['igpo
BUPOOITKH IIOpOJIH, IPYHTOBI PiBHS TPYHTOBHUX BOJ IHa
BO/IU MIYHe
Mexa
HIYHE
AcdanbryBaHHs Penned, 3eMHI PyitnyBanus nmoBepxaeBoro | L'impo
MOPOJIH, IPYHTOBI CTOKy BOJHM ITEIUIOBOTO | JMHA
BOJIH pexuMy MiYHE
TEILIO
BE
Taonuys 15.3
TexHOreHHI YHHHUKH, [0 BIVIMBAIOTh HA €KOJOTiYHUH
CTaH TEPUTOPIl HABYAJBLHOIO 3aKJIaAy
BusiBsiennii Enementn Haji0inbm BIuinBoBi Jominyioue noJie
TeXHOTeHHHU MPUPOTHOTO NpouecH cepeoBUILA —
YUHHHUK cepeaoBUINA 00’€KTH BILJIMBY
9.1.7. BuBuiTh 3€lieHy 3axXUCHY 30HY HABKOJIO TEPUTOPIi HABYAIHLHOTO

3axnany.JlJis boro pyJeTKor BUMIPSHTE MTOKA3HUKHU 3€JICHOT 30HU, OTPUMaHI
JaHl 3aHeciTh y Tabmuiro 15.4 ¥ mopiBHSANTE 1X 13 CaHITAPHO-TITEHIYHUMU
HOpMaMu. 3po0iTh BUCHOBOK IIIOJI0 CTaHy 3€JI€HOI 3aXMCHOI 30HH il 3p00iTh
MIPOTIO3HUIIIT IO/I0 11 TOKpAIIaHHS.

Tabnuyn 15.4

CaHiTapHO-TIri€HIYHI HOPMU NPH 03€J1CHEHHI TEPUTOPIl

Pesyabraru CaniTrapHo-riricHivHi
IHoka3sHuk .
BUMIPIOBAHb | HOpPMH (He MeHILe, M)
HInprHa 3aXMCHOT CMYTH 3 I€PEB 1 KYLIiB:
Ha MEX1 TepuTopii 1,5
3 00Ky aBTOMarictpai 6
[Tnoma aepes i KyIiB O IEPUMETPY KPOH, 110
MIpUIMAaia€ Ha OTHOTO Y4H (BKJIIOYHO 3 PO3TAIlOBa-
HUMU HETOAAJIK apKaMH, CKBepaMu Ta iH.), Ml 50
Bincranp BiJy HABYAJIBHOTO 3aKJIajy J10 JIEpEB, M 10
Biacrans Bij HaBYAIBHOTO 3aKJIaay 10 KYIIIIB, M 5
Bincranp Mixk By3bKOJUCTUMHU JIEPEBAMU, M 5-6
BincTanp MiXk IIMPOKOJIMCTUMH JIEPEBAMH, M 8-10




Kimekicts mepes Ha 1 ra (100 m 1 100 m) 90 - 150

BucHoBok mono crany 3enenoi 3oHu.IIponosumnii




9.1.38. 3po0iTh 3BIT IIOJ0 E€KOJOTIYHOTO CTaHy TEPUTOPii HaBUATIHLHOTO
3aKamy. ¥Y3BiTi BKaXiTh:
® piBEHb JOTPUMAHHS CAHITAPHUX HOPM BITHOCHO 00’ €KTIB 3a0pyTHEHHS;
® SKICHMI Ta KUIbKICHHM CKJIaJ TMOKAa3HUKIB aTMOC(HEPHOTo 3a0pyaHEHHS
TEePUTOPIT;
® BIUIMB TCXHOTCHHUX YHMHHUKIB;
® piBEHb IIYMOBOTO 3a0pyIHEHHS;
® BIIMOBIIHICTH 03€JICHEHHS TEPUTOPIi.

9.1.9. Ha miacraBi aHamizy CcTaHIapTiB IIOAO PO3MIPIB 3€JICHHX 30H
HABKOJIO MICT 3 HaceleHHsM 1 MiH. oci0 1 menmie (tabm. 15.5) oOrpyHTyiiTe
BHCHOBKH II0/I0 JOTPUMAaHHS ITUX HOPMATHBIB y BaIlIOMY PETiOHi.

Taonuya 15.5

Po3mipu JriconmapKoBoOI 30HU MICT y 32JI€2KHOCTI BiJl YHCEJIbHOCTI HACEJICHHHA

YucenbHiCTh HaceJIeHHS MicTa, Po3mipu JriconapkoBoi 30HH,
THC. 0Ci0 ra/1000 ocio
500 — 1000 25
250 - 500 20
100 — 250 15
o 100 10
9.1.10. 3M1HACHITH €KOJIOTTYHUIN aHajli3 KapTu 3a0pyaHenHs Baioro micra.

BucHoBku. 32 OTpUMaHUMHU JaHUMH 3p00iTH BUCHOBOK IIIOJI0 PO3TAITyBaHHS
HaBYAJIbHOTO 3aKiany (3 eKOJOTIYHOI TOYKH 30pY). 3alpONOHYHUTE
BapiaHTH
PO3B’s3aHHS BUSBICHUX TIPOOJIEM.

3anuraHHs
1. [Ilo Take TEXHOTE€HHI YMHHUKH, Y YOMY MOJSTA€ iXHIM BIUIMB HA3MIHH

CTaHy JOBKLLIS?

2. Yomy mpaiie3aaTHICTh JIIOAUHHU TaK CHIJIBHO 3aJI€KUTh BiJl YMOB CEPEIOBUIIA, B
SIKOMY BOHA 3HAXOJIUTHCS?

3. SIxi HaMOUIBII CYTTEBI MapaMeTpH BIAPI3HAIOTh ypOaHi30BaHYy €KOCHUCTEMY Bijl
CLIbCHKOT?

4. Sk popmyeTbcsa BU3HAYECHHS BIATIOBIAHOTO €KOJIOTTYHOTO PU3HKY?

5. SIx Bu mMoxeTe mosiCHUTH Taki (aKkTH: cepeHhOPIUHA TEMIIepaTypa MoBITPS Y
MmicTi Ha 1-2° C BuIlle HIX Yy CIIBCHKIM MICIIEBOCTI; KIJIBKICTh 3a0pyIHIOIOUMX
PEUOBUH, 30KpeMa 3BaK€HUX 4acTok, y 10 pa3iB , a ra3iB y 5 — 25 pasiB Ouibliey
MICTI HIX Y CUIIbCBKii MiCIIEBOCT1?

6. Illo y 61nb1Iiit Mipl BIUIMBAE HA CTaH JOBKULIS MICBKOI €KOCUCTEMU?

7. Y doMy momnsrace MO3UTUBHUNA BIUIUB 3€JICHUX POCIUH HAa €KOJOTIYHMIA CTaH
ypOaHi30BaHOI €KOCUCTEMU?




JlaGopaTopHo-nnpakTuyHa podora Ne 16

Tema: BU3HaA4YeHHA piBHA WYyMOBOro
3abpyaHeHHA

[lIym — oxgHa 3 GpopM (pizuuHOTO (XBHUIHOBOTO)
3a0pynHeHHs JoBKULIA. Lle  cykymHICTH  ycix
HENPUEMHUX Ta HEOAKaHUX 3BYKIB, SKI 3aBayKaIOTh
HOpPMaJIbHO TIpaIffOBaTH, CHpHiiMaTH 1H(OpMaIIiitHi
3BYKOBl CHUTHAJIM, BIJIOYMBATH. 3BYK BUHHUKAE
BHACJIJIOK CTUCHEHHS 1 PO3PIIHKEHHS TMOBITPSHUX

Mac, TOOTO KOJMBHUX 3MIH THCKY TOBITpsA. Po3pi3HSAIOTE IIym

MOCTIMHUM,HEMOCTINHUM, KOJTUBHUM, IEPEPUBYACTUM, IMITYJILCHUN. 3arajioMm
IIyM — II€ Xa0TUYHE
HarpOMa/KEHHS 3BYKIB PI3HOI YacTOTH,
Josinka CUJIM, BUCOTH, TPUBAJIOCTI, SIKI BUXOJSITH 32

I'pannuHi BEIMYMHM  IYMY  Ha  peski 3ByKOBOTO KOM(OPTY.
poOo4MX MiCLSX PpErIaMEHTYHOThCS JUISL MEIIKaHLIB MICT WIyM — CIIpasa

I'OCT 12.1.003-86. B HpOMY o
saKknajieno mpuHmAn BeTaHopncums  SBATAHHA. Jlocuth wacto JrOAMHA  HE

MEBHMX NapaMeTpiB myMy, Buxoasuns ~ 3AMHCIIOETBCS HAZ HOTO HEMPUPOHICTIO.
Knacuikarii NPUMILIEHb me PI3HI  JKepena  TEXHOTEHHOTO  LIyMY
BIZIOYBA€TbCS  TPYAOBa ALUIBHICTG  (TPAHCHOPT, IMPOMHUCIOBI  IMIANPUEMCTBA,
pi3HHX BHAIB. noOyToBe 0ONaJiHAHHS TOILO) B 3HAYHIN MIpi
CTBOPIOIOTH 3BYKOBE CEPEIOBHIIEC MICTa.

VY cyyacHuX ymMOBaXx, B ypOaHI30BaHMX 30HAX IIIyM MPU3BOJUTH 10 CEPHUO3HUX
¢i3iom0riyHUX TopyiieHb y Jaonuau. [IlymMoBHil BIJIMB Hapasi € OAHIEIO 13 TOCTPUX
€KOJIOTTYHUX TIPoOJIeM Cy4acHOCTI, aJKe IIOHAJ ITOJOBHHU HACEJICHHS 3axiIHOi
€Bponu NpoXXUBAE B pallOHAX 3 PIBHEM IIIyMY, SIKiH IEPEBUIILYIO TOMYCTUMI HOPMHU.

Huni nobpe Bimomo, IO IIYMH IIKIJJIHMBO BIUIMBAIOTH Ha 3I0POB’S JIIOACH,
3HIDKYIOTD IXHIO MPaIe3/1aTHICTh Ta PO3YMOBI MOXKIJITHBOCTI, Veara!
BUK/IMKAIOTh 3aXBOPIOBAHHS OpPraHiB CIyXy (DIYXOTY), [[lymose 3a6py/Henms He
CHIOKPUHHOI, = HEpPBOBOi,  CEpIEBO-CYAMHHOI CHCTEM  MeHII WKi/UTHBE, HiX
(rinepronist). dizionoro-6iogoriuHa aganTalisUTIONMHN 0  3a0pynHeHHs atMocdepn
IIIyMy MPAaKTHYHO HEMOXKJINBA, TOMY

peryiaoBaHHs 1 OOMEXEHHS IIIYMOBOIO 3a0pyAHEHHS JOBKULIS — BaXJIMBUNA 1
000B’A3KOBUH 3axX1I.

OnuHMICI0 BUMIPIOBaHHS IIyMy € ben — BiIHOUIEHHS AiI0YOTO 3HAYEHHS
3BYKOBOTO THCKY J0 MiHIMAJILHOTO 3HAYCHHS, KOTPE CIIPUUMAETHCS ByXOM JItoquHu. Ha
MPAKTUIl BUKOPUCTOBYETHCS J€CATa YacTHHA I11€i (Pi3uuHOi onuHUIl — Aeruoen (1b).

3BYKOBUI TUCKOMQOPT, K MPABUIIO CTBOPIOIOTH aHTPOTIOTEHHI JKepesia IITyMy.
PiBenp mymy nonaa 60 n1b BuKIIMKae MeBH1 HE3PYUHOCTI, a ipu 90 ab opranu ciayxy
MOYnHAaKTh Aerpanaysaru, 110-120 nb BBaxkaeThcst 6010BUM ITOPOTOM, & PIBEHB IITyMY
noHaa 130 ab e pyitHiBHOIO Mexero A oprany ciyxy. Cuna mymy y 180 n1b moxe
MIPU3BECTH 10 YTBOPEHHS TPIIIMH Y METATEBUX KOHCTPYKITISIX.



3a 9aCOBHMH XapaKTEPUCTUKAMH IITYMH MMOAUISIOTHCS Ha MOCTIMHI i HETIOCTIHI.
[TocTiiiHMMH BBaXXalOThCS TaKl IIyMH, PIBEHb 3BYKY SKHUX 332 BOCHMHUTOJAWHHUHN
poOounii 1eHb 3MIHIOETHCS B Yaci He OUThIN, HIXK Ha 5 1b.

YacTora 3aXBOPIOBaHb CEPIIEBO-CYAMHHOI CHCTEMH y JIIONCH, SKi JKUBYTH Y

3alyMJICHUX pailoHaxX, y KiJibka pa3iB BUINA, a
1IeMivyHa XBOpoOa ceplisd y HUX TPaIUIsEThC Y
TpU4l yacTimie. 3pocTae TaKoXk: 3arajbHa
3aXBOPIOBAHICTh, OCOOIMBO Bpakae BIUIUB
IIyMy Ha MICBKUX kuTemniB. [1i BImuBoMIIymMy

Yu 3naeTe By, mo
y MICBKHX yMOBaxX TPUBAIICTh KHTTS
JepeB KOPOTIIA, HDK Y CUIbCHKIN
MicuieBocTi.  [OJOBHOIO — MPHYMUHOIO
IOTO € BIUIMB IHTEHCHUBHOTO IIyMY.

[pu naii mwymy B 100 nb pocnuuu
BwkuBaroTh 10 nHiB. Ilpu 1mpomy
IIBUJIKO THHYTb KBITH 1 YIIOBUIBHIOETHCS
pICT POCIIHH.

MOTIPIIYETbCS COH Ta CHPUHHATIUBICTH 0
HaB4YaHHS. [[iTH CTalOTh OLIBIIT arpeCUBHUMU Ta
BepeIIMBUMU. J[JIAMO3HAUYEHHSI KOMILJIEKCHOTO
BIUTUBY LIyMy Ha

JTIONUHY MEJIMKK BBEITH TEPMiH — «IIyMOBa XBOpoOa». [i cUMIITOMaMu € roI0BHUIA BiJb,
HY/0TA, IPaTiBIUBICTb, K1 JOCUTh YACTO CYIPOBOKYIOTHCSI TAMYACOBUM 3HUKCHHSIM
cinyxy. Jlo mymMoBOi XBOPOOM CXHJIBHI OUIBIIICTh MEIIKAHINB BEJIUKUX MICT, SIKi
MOCTIHHO OTPUMYIOTh IITYMOB1 HaBaHTaxeHHs. Hampukiaa, HOpMaTUBHIPIBHI 3BYKY
B 1b 171 MEIIKaHIlIB KUTJIOBUX KBapTaJliB MTOBUHHI CTAHOBUTH 55 BJEHb1 45 BHOYI.

Jlronceke ByXO HEOJHAKOBO BIAUYBAa€ 3BYKH PI3HOI
YaCTOTH. 3BYKH MaJjoi YaCTOTH JIFOAUHA CIPUMMAE SIK MEHIII
Iy4YHl, TOPIBHSHO 31 3ByKamu OUIBIIOT YacCTOTH TI€i XK
1HTeHCUBHOCTI. TOMy JIJIs1 OLIHKH Cy0’€KTUBHOIO BIIUYTTS
TYYHOCTI IOyMY BBEAEHO MOHATTA PIBHATYYHOCTI, SKUU
BIIJIIYY€ETHCA BiJI YMOBHOTO HYJIHOBOTO

'\c 7/

nopory. OnuHMIEI0 PIBHSA Ty4yHOCTI € (oH. Bin
BIJIMOBIA€ pi3HULI PIBHIB 1HTeHCUBHOCTI B 1 nb
etajoHHoro 3Byky 3a dactotrm 1000 I'm. Takum
gpHOoM, Tpu 4acToTi 1000 I'm piBHI ryuHOCTi (Y
¢doHax) 30iraroThCsi 3 PIBHAMH 3BYKOBOTO THCKY (B
nb). Tlpu gyxe BHUCOKOMY 3BYKOBOMY THCKY MOXE
cTatucs po3puB OapabanHoi nepeTuHku. HalOimbIm

MeauyHa CTATHCTHKA

Ha 100 twcad  CIIBCBKHX
MenikaHIiB npumnagae 20-30 Tux,
XTO TOTAHO 4Yy€, a y MicTax IIst
uudpa 3poctae B 8 pazis. Kureni
BEJIMKUX MICT BTPa4alOTbroCTPOTY
cinyxy 3 30 pokiB (B HOpMi - B 2
pa3u mi3Hile).

HECTIPUSATIUBUMH I OPTaHiB ciIyxy € BucokoyactotHi mrymu (1 000-10 000 Tiy).
[Iym Takox BIJMBae Oe€3MOCEPEIHbO Ha PI3HI JIUISHKH TOJIOBHOTO MO3KY,
3MIHIOIOYM HOpPMajbHI MpPOLIECHM BHUIIOI HEPBOBOI JisbHOCTI. lleil BuUIMB MoOXxe
HETaTUBHO MMO3HAYUTHCS HABITH paHille, HXK BUHUKHYTh TIPOOJIEMH 13 COIPUUHATTIM
3BYKIB OpraHaMM CIIyXy. XapakTepHUM BIUIMBOM IIIyMY € CKaprd Ha MiJBHUILEHHS
BTOMJTIOBAHOCTI, 3aTalIbHy CIIa0KiCTh, PO3paTyBaHHsI, aflaTiio, MOCIA0JICHHS MaM AT,
NITJIMBICTh Ta 1HUI He3My>KaHHs. [[pakTHKOIO BCTAHOBJIEHO TAaKOX BIUIMB LIYMYy Ha
OpraHd 30py JIIOAMHHU - 3HUKEHHA TOCTPOTH 30py Ta 3HWKEHHS YYTIMBOCTI
po3pi3HeHHsT KonbopiB. CTpaxkgae BiJ LIYMy TakKoX BECTHOYISIpHUM amapar,
NOPYLIYHOTHCA dyHKIIT IUTYHKOBO-KHIIIKOBOTO TPAaKTYy, M1JBUILYETHCS
BHYTPIIIHBOYEPETTHUM TUCK, MOPYUIYIOTHCS IPOLIECH OOMIHY B OpTraHi3Mi Ta iH.



ym, 0co0AMBO HEMOCTIMHUM (KOMMBAJIbHUM, MEepepUBYACTUN, IMITYTHCHHIA)
HOTIpIIy€e 3[aTHICTh 10 BUKOHAHHS

. Menuina osinica — TOYHUX pOOOYMX OIepalii,yTpyaHIoe
3a CBOIM BIIJIMBOM Ha OpraH13M JIFOAWMHU B1H OlIbIIE

HIKiITTUBHH, HIXK XiMiduHe 3a0pyIHEHHS. 3a OCTaHHI CHpUAHATTA  iH(popMaLl. BeecsiTrs

30 poKiB y BEIMKMX MiCTax OIyM 3011bIuBCs Ha 12- opraHisauig OXOpOHH B,HOPOB’H
15 1B, a cy6’extuBHa Ty4HicT 3pocia B 3-4 pasu.  (BOO3) Big3Hauae, mo HalOUIbII

[llym 3HM3KMB NPOAYKTHBHICTH npaui Ha 15-20%, YyTIMBUMU 70 BIUIMBYIIYMY € TaKl

CYTT€BO  MIJBUIIMB  PICT 3aXBopIOBaHOCTi. omeparii, fk 36ip  iH(popMariii,
EKCHepTI/I BBaXXarOThb, IO B BeJ'II/IKI/IX' MiICTax IIymM CKJIaJaHHs 1 MUCJICHHSL.
CKOPOYYE JKUTTS JIFOAUHH Ha8-12 pokis. o

HecnpustinuBuid BIUTUB IIyMY

Ha TPAIIOOUy JIIOJUHY MPU3BOIUTH

710 3HWDKCHHSI MPOTYKTUBHOCTI TIpalli, CTBOPIOIOTHCS TEPETyMOBH 11 BUHUKHCHHS

HEIaCHUX BUIMAJKIB Ta aBapiii. Bce e BU3HAuae BeIMKE SKOHOMIYHE 1 030pOBYE

3HAUEHHS 3aX0/I1B 110 OOPOTHO1 3 IIIYMOM.

OCHOBHUMH JIKEpeJIaMi aHTPOIOT€HHOTO IIyMYy € TPaHCIOPT, MPOMHCIIOBI
nignpueMcTBa 1 moOyTtoBe o6OnagHaHHsA. [Ipore HaWOUIBIIUMI HEraTMBHUMN BILUIUB
CTBOPIOE aBTOTPAHCIIOPT, MOr0 YacTKa y IIYMOBOMY 3a0pyJHEHHI CTAaHOBHUTH MOHAJ
80%. Y BenukuX MICTax piBeHb IIyMY BiJ TpaHCHIOPTY BIeHb jgocsirae 90-100 ab. A
BHOUI, MOACKYyAH, He najae Hikye 70 nb, 32 yMOB rpaHUYHO TPUITYCTUMOIO PIBHS
rymy Jijist HigHoro yacy — 40 ab.

ABialliiHUI IIyM 3 MaKCUMaJbHUM piBHEM /5 1b (PiKCyrOTh Ha BICTaH1 MOHAM
10 kM Biz aepoOIIOPTY.

Jronn TO-pI3HOMY pearyloTh Ha IIyM 3aJ€XKHO BIJ BIKY, TEMIIEPaMEHTY,
3JI0pOB’sl, YMOB JKUTTSA Ta 1H. MoJIoib BUTpUMY€E HA0AaraTto iHTEHCUBHIIINN IIIyM, HIXK
moau BikoMm moHana 50 pokiB. I[lpore malixke B yciX MOJOIUX JFOACH, SKI 3aHAITO
3aXOIUTIOBAIMCS TYYHOIO MY3HKOI0, Ticis 30-40 pokiB criocTepiraeTbCsl YIIKOKEHHS
ciyxy, HepBoBoi cuctemu Ttomio. lllym mae Taky BIacTUBICTH, SIK aKyMYJISATHUBHUUN
e(heKT, — aKyCTUYHI NMOIPA3HEHHS HAKOIMYYIOTHCS B OPTaHi3Mi 1 3 4aCOM yCe CHIIbHIIIIE
NPUTHIYYIOTh HEPBOBY cucCTeMy. [[uM TMOSCHIOETHCS Te, MO Ceped JIoNeH, SKi
MPAIOI0Th B YMOBAaX MIJABUIIEHOTO IIyMYy, OUIBIINWNA BIJICOTOK HEPBOBO-TICUXIYHHUX
3aXBOPIOBaHb, HIXK CEPEJI THX, 1110 MPAIIOIOTh B HOPMAJIbHUX YMOBaX.

LixaBo npo BaxxinBe

3axodu wodo 3axucmy 8i0 wiymy ma sibpauii:

e BuBeneHHs 32 MiCbKY MEXY BaHTQ)KHOTO Ta TPAH3UTHOTO aBTOTPAHCIIOPTY.

e BukopucTaHHS MICHKOTO €IEKTPOTPAHCIIOPTY.

e BrpoBajkeHHs Ha PiBHI NPUHHATTS apXiTEKTYPHO-TIJIAHYBAJIbHUX PIllIeHb 3aCTOCYBAaHHS Ha
HOBOOYZIOBax CHEIlalbHUX IIYMOIOTIMHAIOYNX MaTepiaiB.

e Haiibinbi eeKTHBHUM 3aCO00M 3aXUCTY BiJI IIyMY Ta BiOpaIlii € 03eJIeHeHHS MiCTa.

e Benuki aBTONUIAXH 1 TaKi 00’ €KTH, SIK a€PONOPT, 3aTI3HUYHUI BOK3aJl, BEJIMKI IIPOMHUCIIOB]
MIIPUEMCTBA, MalOTh OyTH OOHECEH1 3€JI€HO0 3aXUCHOI0 CMYTOIO.

e [IpoBeneHHs MIKKBapTAILHOTO O3€JICHEHHS Ta MPUBEACHHS B HAJCKHUH BUIIISA MiCBKUX
MapKiB Ta CKBEPIB.

e [linBuiIeHHS PiBHS EKOJOTIYHOI CBIZIOMOCTI HaceleHHs, OepeXIJIMBOTO BiJHOIICHHS 0
«3ElIeHUX JIETeHbY MiCTa IUISIXOM MPOIMAaraHan B 3ac00ax MacoBoi iH(popMaIii.

e OOmagHaHHS NTYMOMOTIMHAIOYMMHE 3aC00aMH pPO3BaXKaTbHUX 00’ €KTIB Ta KOMILICKCIB.




o CKJaJaHHSl TEHEPaJbHOTO IUIAHY MICTa, MPOEKTIB ETaJbHOrO TUIAHYBAHHS JKHUTIOBHX
palioHiB 1 3a0yOBHM MIKPOpalOHIB 13 3aCTOCYBaHHSAM CHEIIAIbHUX IIIYMO3aXUCHUX
MIPUCTPOIB, IO 130JTFOIOTH, MOTJIMHAIOTH 1 BiI0KMBatoTh IryM. Po3poOka mrymMoBoi KapTu MicTa.
[IpoekTyBaHHS CHCTEM 30BHIIIHBOTO TpaHCmopty (00’i3HI  3ami3HWYHI JIHIT H
aBTOMaricrpan).

e [Ilo Mmipi 3pocTaHHs HaceNeHHS MicTa Ta 30UIbIIEHHS PO3MIPIB MICHKOI 3a0y/10BH, HEOOX1THO
CTBOPIOBATH HOBI MAPKHU Ta CKBEPHU.

Mema: 0BOJOAITA YMIHHSIMH Ta HABUYKAMH I110JI0 BU3HAYCHHS
IITYMOBOTO 3a0pyJHEHHS HABKOJIMITHHOTO CEPEOBHIIIA.
Oobnaonannsa’ miyMomip

O0’eKT A0CTiIsKeHHA: 30HU 3 PI3HUM PIBHEM IIIyMOBOT'O BIUIUBY

Xix poooru

1. O3HailoMUTH 3 IPUHITUTIOM POOOTH IIyMOMIpa.

2. BuszHaute MeXy NPUIYCTUMOTO PIBHA IIyMy. 3HAWIITh TOJOXKCHHS
peryisiTopa rojiocy, KOJau piBeHb MIymMy Oyle HEIIKIAJIWBUM ISl JIFOIUHU.
PesynbraTi BUMiproBaHb 3aHECiTh y TabmuIo 16.1.

Taonuyalé6.1
Bu3HaveHHs 1IYMY BiJl 3BYKY ILIe€pa

IonoxenHs MiHiMaabHO CepenHe 3HAYEHHS MakcuMaJabHO
PEryJasiTopa roJiocy

PiBens mymy, n1b

3. s mpucTocyBaHHS 10 CUIBLHOTO TyMY OPTaHi3M JIFOJUHU BUTPAYAE BEITUKY
KUTBKICTh €HEPTii, MepeHanpyKy€eThCsl HEPBOBA CUCTEMa, BAHUKAIOTh BTOMA,
HEPBOBUH 1 NcuxiuHuii po3iaau. JKiHKK OUTBII YYTIAMBI 0 Al CHUIBHOTO
IIymMy, 1 y HHUX 32 YMOB 3BYKOBOTO JHCKOM(OPTY BUHUKAIOTH O3HAKH
HeBpacTeHli. BusHaute piBeHb IIymMy B ayauTopli MiJ Yac 3aHATTA, Ha
nepepsi. Pesynbratn BUMiproBaHb 3aHECITh y TaOMUI1016.2.

Taonuuys 16.2
PiBeHb Iymy B ayauTopii

Ilepion BuMiproBaHH#A

Ha 3ansarri Ha nepepsi

4. TpancnopTHuUM WIyM € HAWUOUIBLI TMOUIMPEHUM BUIOM HECHPUSITIMBOIO
BIUIMBY Ha opraHisM joauHu. [IIymMOBOIO XapaKTepUCTHKOIO TIOTOKIB
aBTOMOOLJILHOTO TPAHCIOPTY € €KBIBAJCHTHUU PIBEHb LIYMY, BU3HAYCHHI
BiJl BIC1 IIEPIIOT CMYTH PyXy aBTOMOOUIBHOTO TPAHCIIOPTY Ha BUCOTI 1,5 M. ¥V
[[1JIOMY €KBIBaJICHTHUI PiBEHb 3aJI€KUTh Bl IHTEHCUBHOCTI 1 CKIIaZy PyXY,
MOTY>KHOCT1 IBUTYHIB, IIJILHOCTI TPAHCIIOPTHOTO MMOTOKY, TEXHIYHOTO CTaHy
TPAHCIIOPTHUX 3aC001B, aTMOCHEPHOTO TUCKY, BOJIOTOCTI



MOBITPS TOIO. 30HU IIYMOBOTO TUCKOM(pOpTy MOXKyTh fgocsrati 200-300 m.
[TinTBepaiTh 200 CHpOCTYWTE 1€ MONOKEHHS. /(7151 1IbOTO 3MIMCHITH BUMIPH
rymy OiJ1s1 aBTOCTpaiv Ha pi3HiH BiACTaHi Bl JOporu. Pe3ynbraru 3aHeciTh
y Tabmuio 16.3.

Tabnuusa 16.3
BusHavyeHHs1 piBHA mIymMy 0ijisi aBTOCTPaaH

PiBensb mrymy,nb 1 25 50

KinbkicTs BUMiplOBaHb KinbkicTs BUMiplOBaHb KinbkicTb
BHMIipPIOBAHb

1 |2 3 Cepenne 1 2 |3 Cepenne 1 2 3
3HAUYCHHA 3HAYCHHIA

[ymu npuponHOro cepenoBuia (IIyM JIUCTS, JOILY, PIUKHU Ta
1H.) OJaroiiiHO BIUIMBAIOTh HA OPTaHi3M JtoAuHU. CTaTUCTHKA CBITYUTH, 1110
JIIO/IH, SIK1 MPALIOIOTh Y JIIC1, TOOIU3Y PIYKH, HA MOPI, piJlIe, HIXK MEIIKaHI[
MICT, XBOPIIOTh HEPBOBUMH 1 CEPLIEBO-CYIMHHUMHU XBOpoOamu. JloBeneHo,
110 IIEJIECT JIUCTS, CIIB MITax1B, 13I0PUYaHHs CTPYMKA, 3ByKH JIONLY 03/10pOBYE
BIUTMBAIOTh HA HEPBOBY cucTeMy. [1i1 BIUIMBOM 3BYKOBUX XBWJIb BOJIOCIATY
MOCUJIIOETBCA po0OTa M’s31B. 3M1MCHITH BUMIPIOBAHHS LIYMY Y JICI, TAPKY
abo iHmwMX , oOpanux Ha Bam poscyn 30Hax, A€ piBeHb ILIYyMYy Mae
CIPUATIUBY Nit0. Pe3ynbraru 3anecits y Tabnuio 16.4.

Taonuuys 16.4
Bu3sHaueHHs piBHA HIyMY Y JIiCi, JJiCOMAPKOBUX 30HAX TONIO

Ha3zBa 30Hu

Jlic JliconapkoBa 30Ha [Hmmi

6. Y Tabnuii 16.5 HaBeneHO 3HAYEHHS B JEAKUX JHKEpes IIymy. 3HAWIITH

MOKA3HUKU THIITUX JKEPEIT ITyMOBOTO 3a0pY/IHEHHSI ¥ 3aMTOBHITH KOJIOHKH 31
4 tabmumm 16.5.

Taonuuys 16.5
IToxka3HUKYU HIYMOBOTO HABAHTAKEHHsI Bi/l Pi3HUX JKepeJ

JlxepeJio mymy PiBensb mymy, 1b xepeso mymy PiBenb mymy, n1b
1 2 3 4

3UMOBHIA JTiC Y TUXY TIOTOILY 0

CinbchKa MiCIIeBICTB 30
YuranbpHa 3a1a 40
Canon aBTOMOOLIS 70
Baxxxuii caMocku 100
OpkecTp NON-My3UKH 110




1

7.

Pe3ynbraru ycix BUMIpIOBaHb 3aHECITH Y 3Be/IeHY Taonuito 16.6.
Taonuya 16.6

3Be/leHi NOKA3HMKH BUMIPIOBAHb PIBHS LIyMY

JJIS 3]10POB’ S

ABTtocTpaza (BiICTaHb, M)

Pisenn Aynutopis CepenHe 3HaueHHs NOKa3HUKiBHA | [Tapk Iammi
Iymy, He BiJCTaH1 3O0HH
K IHBHH Ilix vac Ha 1 25 50 1

3aHATTS nepepsi

BucnoBokx

BucHoBkM. /{7151 KOXHOT Kareropii BUMIpOBaHb 3p00iTh BiAMOBIIHI BUCHOBKHU.
CdopmynioiiTe BIacHI peKOMEH/Iallii 040 OTPUMAHUX JaHUX

3anuranus
1. JIronuHa 3aBXAM ICHyBajla y CBITI 3BYKIB. ToJl 4YOMYy IIYMBBa)KarOTh

HIKIJJIMBOIO (DOPMOIO BIUIMBY Ha TOBKLILIA?
2. Illo cTBOpIOE HallONIBII HEOE3MEUH] IKEpeia IyMy?
3. Y yoMy nossirae akyMyJIsITUBHUM €EKT BiJ] IIIyMOBOTO 3a0pyHEHHS?
4. Illo Take «1rymoBa XBOpoOay»?
5. Yu MOe JTF0IMHA aJJanTyBaTUCS O BUCOKOTO PIBHS IIymy?
6. fIka cua mymy € rpaHMYHO MPUITYCTUMOIO?
7. SIki HeraTUBHI peakIli y JIOAMHU MOXXE BUKJIUKATH IMiABUIICHUN PIBEHb
mymy?
8. Homy mpu MNiABUIIEHHI PIBHIO LIYMY Yy JIFOAUHU CIOCTEPIraroThCs
NICUX14H1 po3iaau?
9. 3a sixux o6craBuH Bu BimuyBaeTe quckoM@OpT Bij ITyMOBOTO
BILIUBY?

MHwu BruMBa€ 11BUIIIEHUH PIBEHB IITyMY Ha TBapUH?
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Tema: BU3HaAUeHHA piBHA pagiauinHoOro
3abpyaHeHHA

Yci kMBI OpraHi3aMHM, 3 MOMEHTY iX
BUHUKHEHHS Ha 3eMill, 3aBXIU 3a3HaBajl BIUIUBY
10HI3YIOUOTO BHIpOMiHIOBaHHSA. He3amexxHo Bia
Haloro OakaHHs pajialliifHe BUIPOMIHIOBaHHS
CTaJ0 HEBIJ €EMHOIO CKJIaJ0BOIO HAIIOTO KUTTS. Jlo mpUpoaHOTo pajiiaiifHoro Qony,
KU 1CHYBaB 3aBX/I1, OCTAaHHIM YaCOM JOAJIOCS 1 BATIPOMIHIOBAHHS SIKE € MIPOTYKTOM
TEXHOTEHHOI IISJIBHOCTI JIFOINHH.

[Tpuponuuii pamiamiitauii GoH — 1€ cymapHe 10Hi3yl04e BUIPOMIHIOBAHHS, 110
CKJIaIy SIKOTO BXOJSAThH: KOCMIYHE BHIPOMIHIOBAHHS, BHIIPOMIHIOBAHHS MPUPOTHUX

Uy 3uaere Bu, 1o paz[igaKTHBHHx PEuOBHH 3eMHUX Hajp, BEPXHIX
BeIMKy  HeOesmeky — foBKiumo IIAPiB 3€MHOI KOPH, BOAHM, IOBITPS, a TaKOXK
3aBaroTh Omu3bko 1000 TMMUacoBMX — BUIPOMIHIOBAHHS MPUPOAHMX PaJiOaKTUBHHUX
MoruibHUKiB HaBkono YAEC, y SKMX  eyreMeHTiB, IO MICTATBCS B POCIMHHHX 1

3 . . . .
snaxomuteest 40 MIH MC TBEPAMX  ppapupppx opraHi3Max Ta B OPraHi3Mi camoi

BIIXO/IIB 3
JIFOAWUHU.
CyMapHOIO Cee o . .
pazioakTHEHICTIO MoHax 200 THC Ki Panmiamiiinuii hon 3emMil CKIagaeTbes 13

pi3aux mxepen. [Tpubauzno 30% npupoaHoro GoHy 10HI3YHOUOTO BUIPOMIHIOBAHHS
CTaHOBIISITH KOCMiI4HI TpoMeHi, 61511 70% - BUTIPOMiHIOBaHHS BiJl PO3CITHUX Y TPYHTI,
arMocdepi, BOJI, PaJAlOaKTUBHUX E€JIEMEHTIB — TOpIiIO, ypaHy, paaito. IIpoaykru ix
po3Many yTBOPIOKOTE 6-, B- YACTHHKY Ta I-ipomeHi. Pagioaktusniizoromu °K, 1C, °H
BXOJISITh JIO CKJIaJly KJIITHH 1 TKAHUH KUBHUX OPTaHI3MIB 1 MPUBHOCATH CBOKO YaCTKY J0
MIPUPOTHOTO PATIAIIHHOTO (POHY.

[oHi3y0uMM Ha3UBaIOTh BUIIPOMIHIOBAHHS, B3aEMOJIISL SIKOTO 13 CEPEIOBUIIIEM
MPU3BOIUTH 1O YTBOPEHHSI TO3UTUBHO 1 HETaTUBHO BHCHOBOK JTiKapiB
3apA/KEHUX YaCTUHOK — 10HIB. Y 1896 pori  Hacnigkom BILJTUBY pajialiifHOTroO
dbpaHiy3pKuii BUeHUN AHpI bekkepenab BIepIle  YMHHHKA € MiIBHIIECHHS Y KPOBi
BCTAHOBUB SBHIIEC PaJiOAKTUBHOCTI — 3[aTHiCTH JHONeH  wactotw JimMporuTis 3
OKPEMHX DPEYOBHUH CAMOYMHHO pO3NAgarucs, mjo | OMHKOWKCHHAMI XpOMOCOM, IO

. . . 1HAYKOBAH1 OITPOMIHCHHSIM.
CYITPOBOIXKY€ETHCS 10HI3yFOUMMBUIIPOMiIHIOBAHHSIM.

3ragaeMo, 10 paai0OaKTUBHUM po3Majl — 1€ IBUILIE CAaMOYMHHOTO MEPETBOPEHHS
sIep aTOMY TIEBHOTO €JIEMEHTA Y siZipa aTOMIB 1HIIIUX €JIEMEHTIB, SIKE CYTTPOBOIKYETHCS
BUBUIbHEHHSM asb(a- 1 0eTa-4aCTUHOK Ta raMMa MPOMIHIB.

AKTHBHICTh  PaJIOHYKJiJa  BU3HAYAEThCS  KUIBKICTIO  SiAEp  aTOMIB
PaZl0AKTUBHOTO €JIEMEHTA, SIKI PO3MaJaoThCs 3a OJUHUIIO Yacy. B cucremi oquHuIb
Cl 3a oguHuIIO pajioakTUBHOCTI mpuitHATO Oekkepenb (bk) 1 bk = 1 posman/c.
[TozacucTeMHOIO OJMHUIICIO, ajie 3py4uHOr0 Y KopucTyBaHHi € kwopi (Ki) 1 Ki = 3,7 -
10 Bk. 1 bk =2,7 - 1071 Ki.



Yum BUIIA IHTEHCUBHICTh BUMPOMIHIOBAHHS, TUM OUIBINOT IIIKOAW BOHO 3aBIA€
opraHismy. Mipoto mii OyIb-KOTO 10HI3yIOUOTO BHIPOMIHIOBaHHS Ha O10JIOTi1YHI



O0’€KTH € BeIMYMHA TMOTIMHYTOI €Heprii BUNPOMIHIOBaHHS, abo 0o3a
BUNPOMIHIOBANHS, — KLILKICMb NO2IUHYMOI eHepeii BUNPOMIHIO8AHHS 0OUHUYEI0 MACU
onpomineroi pevosunu. B panio6ionorii po3pi3HAIOTh TPU BUAM J03: HO2AUHYMY —
KUIBKICTh €HEPTii Oy/b-SIKOTO BUIIPOMIHIOBAHHS, 11O MOITIMHAETHCS OJUHUIICIO MAaCH
OTPOMIHIOBAHO1 PEUOBHHU; eKCno3uyitiny, abo gizuuny, — KiIbKICTh PEHTIE€HIBCHKOTO
a00 TramMMa-BUIIPOMIHIOBAHHSA, W0 TMOIIMHAETHCS OJUHUIICI0O MacHU MOBITPS;
exeiganenmuy, abo Oionociuny, — 110 XapaKTepusye [il0 PI3HUX BHJIB
BUIIPOMIHIOBAaHHS HA OPraHi3M JIOAMHHU. li BBEJEHO I HOPMYBaHHs J030BHX
HAaBaHTaXCHb Ha JIIOAMHY B pa3l 30BHIMIHIX 1 BHYTPIMIHIX ONPOMIHEHb Ta IS
IIPOTHO3YBaHHS O10JIOTIYHUX HACTIIKIB onmpoMiHeHHs. OIUHUIECIO TOTIMHYTOI 103U
BuripoMiHioBanHg B Cl € mxoynp Ha kijgorpam (/Dx/kr), abo rpeit (I'p). Pizui Buau
10HI3yI0YOTO BUIIPOMIHIOBAHHSI YHHATH Ha OpraHi3M pi3Hy Ait0. Tak, mpu OAHAKOBIH
MOTJIMHEHIN 11031 anb(a-BUIPOMIHIOBaHHS Habarato HeOesmeuHimie, HiXK Oera- Ta
raMma-BUNpPOMiHIOBaHHS. CTyIIHb HEOE3[EYHOCTI BUIIPOMIHIOBaHHS 7151 O10JI0TTYHUX
00’€KTIB Bpax0OBaHO CreMialbHUMU KoedimienTamu (tadm. 17.1).

Taonuya 17.1

KoedinieHT cTyneHst He0e3Me4YHOCTi Pi3HUX BUAIB BUIIPOMIHIOBAHb

Buja BunpominioBaHHA Koediumient
PenTrenischke 1 raMMa-BUIPOMIHIOBAHHS 1
bera-BunpomiHIOBaHHS 1
TeroBi (MOBLIbHI) HEUTPOHH 2
[IBunki HEHTPOHU 10
Anb(a-BUIPOMIHIOBAHHS 10-20
[ToMHOXUBIIN NOTJIMHYTY J03y Ha BIAMOBIAHUN KOEPIIIEHT,

JICTAaHEMOCKBIBAJICHTHY J103Y 10HI3yFOUOTO
BUIPOMIHIOBAaHHS, SIKa Ma€ Ha3BY 31BepT (3B).
3aJie’KHO BiJ] BUY BUIPOMIHIOBAHHS, JI03M 1 CIIOCOOY ONMPOMIHEHHS MOXKHA

CIIOCTEpIraTd pi3HI peakilii opraHi3aMy Ha Bascua indopmanis:

NPOMEHEBY [iI0: BiJl NPUCKOPEHHS POCTY 1  [Toryxkmicts n03H,  AKY
PO3BUTKY J10 HOT0 3aruderni. MONIHHAEOPTaHI3M
PanioakTuBHE 3a0pyIHEHHS TOBKIJIIS MONMHKM Y
Ji€ Ha JIIOAMHY IUIIXOM 30BHIIIHBOTO Ta HKHUTIOBUXIPUMIIIEH,
y  pI3HHX
PCT1I0HAXKOJINBAETHCS
Bix 42 no 112 ulp/ron.

BHYTPIIIHHOTO OTIPOMIHEHHS. 30BHIIIHE ONTPOMIHECHHS BiI0YBA€THCS 32 PAXyHOK
PaI0aKTUBHOTO 3a0pyIHEHHS MICIIEBOCTI. BHYyTpilliHE onmpoMiHEHHS BiI0yBa€ThCA
MepPEBAKHO MPHU BXKUBAHHI TPOAYKTIB XapuyBaHHS Ta BOAHM sIK1 3a0pyIHEHI
pamionykiigamMu. CuCTeMaTHYHE CTIOKUBAHHS TaKUX MPOIYKTIB MPU3BOAUTH J10
HAKOTIMYCHHSI PAIOHYKIII/IIB B OpraHi3Mi JIIOAWHH.

3a cwio Ta MIMOWMHOIO BIUIMBY HAa OPraHi3M 10HI3YyI04YE€ BUITPOMIHIOBAHHS
BBKAETHCS HAMCWIIBHIMIKMM. Pi3HI OpraHizMu MaroTh HEOJHAKOBY CTIMKICTH 10 Ail
PaIl0aKTUBHOTO OINPOMIHEHHS, HaBITh KJIITUHM OJIHOTO OpPraHi3My MarOTh pPI3HY



qyTuBicTh. KiHneBuil pesynbraT OmpoMiHEHHS (OKpIM BIAJAJCHUX HACTIAKIB)
3aJIEKUTh HE CTUIBKHM BiJ TOBHOI JO3W, CKUIBKH Bif ii MOTYXHOCTI, TOOTO dHacy,



MIPOTSATOM SIKOTO BOHA HAKOITMYEHA, a TAKOXK BiJl Xapakrtepy ii po3noziny. Ile mos’s3aHo
3 THM, IO B )KUBHUX OpraHi3Max y BiJIMOBib HA OMPOMIHEHHS, K 1 Ha 1HIITOAPa3HUKU
CEpENOBHUINA, BKIIOYAIOTHCS 3aXMCHI MEXaHI3MHU CUCTEMH ajamnTallii, KOMIICHcaIlll Ta
pemapariii ki MarpTh 3a0€3MEeYUTH CTAOUIBHICTh BHYTPIIIHBOTO CEpPEOBHIIA
OpraHi3My 1 BITHOBUTH 3pyiHOBaH1 GyHKIIII. Pe3ynbrar 3aneuTh BiJl CIIIBBITHOIICHHS
KUIBKOCT1 YIIKOPKCHUX TKAHUH 1 3aXHMCHO-BIIHOBHOI 3JJaTHOCTI OpraHi3My.

LixkaBo npo BaxinBe

3 1.01.1999 y YepniBenspkiii, IBano-®pankischkiil, KuiBcpkili obmactsax VYkpainu Ta M.
Kuesi 3a Hakazom MO3 BBeeHa cUCTEMa CIIOCTEPEKEHHS 3a 1HIUMKAaTOPHUMM (peHoTHUHamH, IO
MOXYTh BUHHMKATH BHACIIIOK Jii 10HI3yIOUOTO OMPOMIHEHHS Ta iHIIMX MYTareHHUX YMHHHUKIB, SKi
HacU4yoTh JOBKULISA. DYHKIIOHYBAaHHS TaKOi CUCTEMM MOYKE HaJlaTW MOJMJIMBOCTI JUIsl KOPEKTHOL
OIIIHKYU TIATOJIOTii, BUHUKHEHHS SIKOI TIOB’S3aHE 3 Pai0aKTUBHUM YHMHHHUKOM. CTaTUCTHYHI JIaHi,
0 ICHYIOTh Ha CBHOTOAHI HE MOXYThb HI MIATBEPAUTH, HI CHPOCTYBATH MOXKIIMBICTH BILTUBY
panianiifHOro YMHHWKA Ha MIMOBIPHICTh BHHUKHEHHS TeHETUYHUX e(eKTiB. BHACIIIOK BiICYyTHOCTI
BiporigHoi iH(popMallii BUHHKAE 0arato CreKyIsid Ha If0 TeMy, SKi HiABUILYIOTh MCUXOJOTTUHY
HaNpyry y HaceJIeHHs, 1110, B CBOIO YEPTYy, MOPYIIYE HOTO 310pOB 4.

JIyist 3MEHIIICHHST PaIiOHYKITIIIB, SIKi HAAXOMATH 3 1KEr0, HEOOX1THO CHCTEMAaTHYHO BXKHBATU
PanionpOTEKTOPH — PEYOBHUHHU, SIKi 3B’ SI3YIOTh PAIIOHYKIIIIH 1 MIABUIIYIOTH CTIHKICTh OPTaHi3My 10
paiioakKTUBHOTO BIUIUBY. Lli peuyoBHMHM MICTATbCA Yy JAEAKUX XapyOBHUX MPOJYKTaX 1 pOCIMHAX
(s10TydHE TOBUTIO, HEOCBITIICHHI SIOYYHUI CiK, YOPHOILTiIHA TOPOOHHA, O)KMHA, MOPKBA, 00JTiNNXa,
JepeBiif) , a TakoXK MPOLYKTH OJpKoIApcTBa (M, TMPOIMONiC, MaTOYHE MOJIOKO Ta iH.).
PexomMeHTyeThCSI TakO)K BXKHMBAaTH IHOYII0 1 YacHHWK. YCi III HPOAYKTH €(EKTUBHO [iIOTh MpPHU
CHCTEMaTUYHOMY BXXHBaHHI

ComartnuHi 3aXBOPIOBaHHS, MOB’s13aHi 3 OMPOMIHEHHSM, TOAUISIOTECS Ha KiJIbKa KaTeropii
3aJIe)HO BiJ MOMIMHYTOI 1034. 3a go3u 10 0,25 I'p IMOBIpHICTH pagialliiHOTO ypa)KeHHS HEBEIHKA.
3a no3u 0,25-0,5 I'p BigOyBaroThesa okpeMi 3MiHU Gopmynu Kposi. 3a go3u 0,5-1 I'p BUHHMKAIOTH
3aXBOPIOBaHHS KpOBI Ta MOpYUIEHHA (QYHKIIN IEHTpaJbHOI HEpBOBOI CHUCTeMHU. TpuBaie
onpomMiHeHHsa Manumu ao3amu (0,001-0,005 I'p/no0y), siki B cymi ctaHoBnATh 1-1,5 I'p, npu3BoauTH
70 XPOHIYHOI TPOMEHEBOi XBOPOOM, IO CYIPOBOMKYETHCS 3aXBOPIOBAHHSMHU OpraHiB
KPOBOTBOPEHHSI, HEPBOBOi  CHCTEMH, TOKCHKO3aMH HHPOK, 3arajlbHUM  HE3TY)KaHHSM.
HaitneGe3neuHilui 3aXBOPIOBaHHS OB 53aH1 3 IHTEHCUBHUM KOPOTKOYACHUM ONIPOMIHEHHSM J03aMHU
Bix 1 I'p 1 Olible: po3BUBAETHCS rOCTpa MPOMEHEBA XBOPOOa, 3a SIKOi ypa)kaeTbcs HacaMIepen
KICTKOBMH MO30K, PO3BHBA€THCS JIEHKeMisl, Mai>ke MOBHICTIO BTPavyaeThcs IMyHITET. SIKIIO 103a
ONIPOMiHEHHS CTaHOBHTH 4-6 Ip, TO B OKpeMHX BHIIQJKax JIOMUHY BIA€THCS BPSITYBATH,ale 3a
OUTBIIMX J103 3aM00IrTH CMEPTI 3a JOTIOMOT'OI0 CYYaCHMX 3ac001B 1 METO/IIB JIKYBaHHS HEMOXKJIMBO.

Mema: HaGytu 3HaHb, yMiHb Ta
HABHUYOK, TTOB’ SI3aHUX 13

BU3HAUEHHSM PIBHSI paJIialliifHOTO 3a0pYIHeHHSI TOBKIILIS

Oobnaonanns: nosumetp noodyrosuit MPJ] — 0251 a6o «bemmay,

no3umeTp «EKO» abo 1HIIT BUIU TO3UMETPIB.

06’ckm 00cni0NHceHHA . TIPUMITIICHHS.

Xix podorn
1. OsnaitoMTech 3 MPUIAAOM Ta MPUHIMIIOM poOoTH Ao3umetpa. [ligroryiite
MpUIal 10 pOOOTH.



BceranoBiTe npunan y micii ooctexeHHs. BcTaHOBUTH mepeMuKad pexxumy
poOOTH B TIONOXKEHHS «MK3B/TOZ», BBIMKHITH TPUJIAd, BCTAHOBIThH
MEePIOTUIHICTH CUTHAITY.

Yepes 25-30 ¢ Ha nudpoBoMy TabJIO OTpUMANTE AaHi, K1 BIMOBIIaTUMYTh
MOTYKHOCTI ©KBIBaJICHTHOI JIO3M TraMMa-BUIIPOMIHIOBAHHS, BHUPaXEHI Y
MIKpO3iBepTax 3a ToauHy (MK3B/roa) abo MIKpPOPEHTT€Hax 3a TOJUHY
(MxP/ron). 3amiproBaHHs i TOBTOPUTH 3-D pas3iB 1 B3SITH CEpPEIHE

3HAYEHHS 13 HOCHIIOBHAX JaHUX

o s

Busnaute pagiamiitauii GoH B aynuTopii.
OO6cTtexTe 1HIII MPUMIIMIEHHS HABYAJIBHOTO 3aKiaay IMOA0 padialiifHOro

3a0pyaueHHs. [IpoBeniTh AeKinbKa 3aMipiB paaialiiftHOTO QOHY y OYIUHKY.
6. Pesynpratu oOcTexeHb BHECITh y Tabmuio 17.1.

Taonuua 17.1

PajgiaumiifHui cTaH npuMilleHHs (ayAUTOPil, KIMHATH TOLLO)

Ne nocainy Jauni npunany
Micue npoBeaeHnx Horty:xkHicTh 1031 Cepenne
3amipiB 3HAYEHHSA
MK3B/Toj MKP/roa MK3B/TOx
1
2
3
1
2
3

7. Kopucrtyrouncek qanumu tabmuis 17.2, 17.3 migpaxyite cymapHy 103y
ONpPOMIHEHHS, AKy Bu oTpuMyeTe npoTaroM poxy. 3aroBHITh TaOIUIO
17.4 1HauBITyaIbHOTO OMIPOMIHEHHS MIPOTSATOM POKY.

Taonuys 17.2
CryneHi onpoMiHeHHS JTHOIUHHA

Jlo3a onpomineHHst

Hacainku onpomineHHs1

4,5 3B (450 6ep) TsKkKui CTYMIHB TPOMEHEBOT XBOPOOH

1,0 (100 Gep) HuoxHilt piBeHb PO3BUTKY JIETKOTO CTYIIEHSI IPOMEHEBOT XBOPOOHU
0,75 38 (75 6ep) KopoTtkouacHi He3Ha4H1 3M1HHU CKJIaTy KPOBI

0,30 38 (30 6ep) OmnpoMiHeHHS Ti/T 9ac PEHTTEHOCKOITi1 IUTYHKY (MicIieBe)

0,10 38 (10 Gep) [Ipunyctume aBapiiiHe ONpOMiHEHHsI HaCeNeHHs (Pa3oBe)

0,005 38 (500 mbep [TpurrycTMe onpoMiHEHHS HacEJICHHS 32 HOPMAJTBLHUX YMOB 32 PiK

Taonuya 17.3
/1031 ONIPpOMiHEHHSTIIUHHA

Jo3a onpomiHeHHsI

JxepeJ1o onpoMiHeHHA

0,01-0,05 38 (100-500
Moep /pik)

[Ipu TpuBanomy nepeOyBaHHI Ha COHII, 30KpeMa Ha IISIKI

0,0002-0,0005 3B (2-5

[Ipu noctiiiHOMY TPUBAJIOMY IIOJICHHOMY NEpersiii TeNenepenayd




MOep /pik)

0,004 3B (400 mbGep) Ipu KiJIbKOX PEHTI€HIBCHKHX 00CTEXKEHHSIX 32 PiK

0,03 38 (3 6ep) OmnpomiHeHHs i 9ac peHTrenorpadii 3yoiB

0,001 3B (100 mbGep) doHOBe OIPOMiIHEHHS 3a PiK

Taonuua 17.4
InguBigyajbHe ONIPOMiHEHHS MPOTIATOM POKY

JxepeJia onpoMiHeHHA Orpumana | Yacrka cymapHoi Hacainkn
no3a m3B/pik ao3u, % ONpPOMiHEeHHS

[puponuuii pagiamiitauii hpon

MenuuHa peHTI€HOIIarHOCTUYHA
amaparypa

30BHIIIHE OMPOMIHEHHS i1 4ac
nepeOyBaHHS y IPUMIIIEHH] (3aJI€KHO Bij
OyniBeNbHUX MaTepiaiB)

[ToGyTOBE ONPOMiHEHHS B IPUMIIIICHH1
(ra3 pomoH)

[TepenboTn Ha aBiaTpaHCIIOPTI

[lepeOyBanHs Ha MK

[lepernsin mepenad o TeneBizopy

ATOMHI eNIeKTPOCTaHIII1

Tanm

CymapHuii o06csir onpoMiHeHHs 3a pik

BucnoBkmu. [IpoananizyiiTe oTpuMaHH1 OKa3HUKH, 3p00ITh BUCHOBKH IIO0
piBHS pagialiiHOro GOoHY 00CTEKYBAHOTO MPUMIILIEHHS.

3anuTanHA

1. [TosicHITh 610JIOTTYHUI BIUB 10H13YHOYOTO BUIPOMIHIOBAHHSL.

2. SIk BU3HAYAETHCSI AKTUBHICTD paJloHyKIiAa?

3. Y 4oMy BUSBISETHCS HETATUBHUIA BIUIUB paAlalliiHOTO 3a0pyIHEHHS JOBKLILIS?

4. Sx1o JIFOACTBO 3aBXKIM ICHYBAJIO B YMOBaX 10HI3yIOUOTO BUITPOMIHIOBAHHS, YOMY

MU Tak 00imMocs pasiarii?

5. o € cknamoBUMH IPUPOAHOTO pajaiaiiitHoro Gony?

6. Axi opranu JIOAMHYU € HAHOIBIN Ypa3IMBUMH JI0 i1 paaiarii?

7. YUuMm BIAPI3HATHCA MITYYHE BUITPOMIHIOBAHHS BiJl TPUPOITHOTO?

8. SIk1 HACIIKYU BIUTMBY MaJIMX /103 10HI3yIOUOi paaiailii Ha OpraHi3M JIFOIUHU?

9. SIxi OymiBeNbHI MaTepiany € HalHEeOe3MEUHIIITMMU IOI0 PaaialiitHOTO BILIUBY?
Hu MOXYTh y JTIOAMHY BUHUKATH aJanTaliiiHi IpUCTOCYBaHHS 110 A1 paaiariii?
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Tema: BUSHaA4YeHHA BMICTY HiTpaTiB y Xap4yoBuX

npoaykKrax

Hitpatu (comi HITpaTHOiI KHCIOTH) — €

JOCTAaTHBO TOIIUPEHUMHU TOKCHYHUMU
3a0pyaHIOBauaMu cepenoBuina. Jlkepemamu
TaKoro 3a0pyJAHEHHs TEpIl 3a BCE € HITpaTHI
n0o0puBa, TPOAYKTH THUTTS  OpraHigyHUX

PEUOBUH, MPOMUCIIOBI i KOMYyHaJIbHO-TIOOYTOBI
Bigxoqu. HiTpatm HakomuuyroThCs y BOAL 1
MPOAYKTaX XapdyBaHHS, MOTIM HAAXOAATH O
opranisMy TBapuH 1 umomei. 80 % ix

HaAXOOUTh 3 Xap4OBUMHU IIPOAYKTaMH, IICPCBAKHO 3 POCIMHHHUMM. I[OCJ'IiI[HI/IKI/I

BucHOBOK BUYEHMX:
Hirparu, siki HaIXoASITh B OPraHizM
JIIOJIMHU 3 TIPOTYKTaMH Xap9ayBaHHs
€ MCHIII TOKCHYHUMH, HIXK HITpATH,
SIK1 HAIXOJSATh 3 BOJAOIO 1 COKAMHM.

CEPCIOBHIIIA,

BUSIBWIM, IO MOSIBA Ta HAKOIUYEHHS HITPATiB B
MPOYKIIT POCIWHHUIITBA MOB’SI3aH1 HE TUIBKHU 3
HITpaTHUMHU J0OpuBamHu. Ha 1HTEHCUBHICTH
MOMIMHAHHS POCIMHAMHU HITPATIB  BIUIMBAIOThH
010JI0T14YH1 1 COPTOB1 OCOOJIIMBOCTI POCIIHMH, PEXKUM
MIHEpAJILHOTO XUBJICHHS, (PAKTOPU OTOUYHOUOTO

AKl, B CBOIO 4Yepry, BHU3HAYaIOTh PIBEHb HITPATHOTO

’KUBJICHHSI,CITIBB1IHOIIICHHST HITPOT€HY 1 aMOHIIO HITPOTEHY 1

aMOHIaKy B IPYHTI UM >KUBHJIbHIM

Maci, CTymiHb 30aJaHCOBAaHOCTI  HITPOTEHY
dbocdopy, kanito, MIKPOEIEMEHTIB 1 1X 3aCBOCHHS
POCIIMHAMHU, PIBEHb POJIOYOCTI IPYHTY,BOJIOTICTh
Ta TEMIIepaTrypa IPYHTY 1 MOBITPsl, IHTEHCUBHICTh
i yac mii ocBitinenHs. HapaxoByerbcs monan 20
(akTopiB, MO CHPUSIOTH HAKOMMYEHHIO HITPATIB
B CUIBCHKOTOCIOJAAPCHKIA MPOAYKIi. 3a JaHUMHU
HayKOBO-JOCTiAHUX ycTaHoB Himewunnu, Yexii
Ta IHIIUX KpaiH Ha HAKONWYEHHS HITPaTIB y
BEJIMKIM Mipi BIUIMBalOTh jgoOpuBa (47%), y
MEHIIA Mipi — yMOBU poky (29 %) Ta coptu
pocaun (24%).

Jyxe BaxJINBO!

3 oBouamu 1 ()pyKTaMu B OpraHizm
JIIOAUHU HaaxoauTh Big 70 mo 80%
HiTpariB. Cami 1o cobl BOHM He
CTaHOBIISITh 3arpO3H ISl 3A0POB s,
ajpke  Oulbllla YacTKa  CIOJIYK
BUBOAMTHCA 13 cedero (65-90% 3a
no0y). Ilpore wactuna HiTpariB (5-
7%) 3a yMOBH iX HaJTHIIKOBOI
KUTBKOCTI B OBOYaX, Yy IUTYHKOBO-
KHIIIKOBOMY TPaKTi MOXe TMeperTHy
HITPUTH (COJIi HITPUTHOI KUCIOTH),
SIK1 caMe ¢ 311HCHIOIOTh HETaTUBHUN
BIUIUB HAa OPTaHI3M.

['pyHTOBO-€KOJIOT1UHI YMHHUKHU (3BOJIOKEHHSI, CBITJIO, TEMIIEpATypa MOBITPs Ta
I'PYHTY) J1IOTh B KOMILJIEKCI, MOXKYTh MIJCHJIIOBATH YM MOCIA0MIOBATA OJMH OJHOIO,
110 1 yCKIaAHIOE BUSBICHHS i okpemuXx ¢akropiB. [lormmHaHHs HITPATIB pOCIMHAMU
30UTbIIY€EThCS MPU CUIIBHOMY OCBITIEHHI. [Ipu HU3BKMX Temmeparypax MOBITPs
HAJXOJKEHHSI HITPATiB 3MEHUIYETbCA. |HTEHCHBHE 3BOJIOKEHHSA IPYHTY CIIpUSE

30UTBLIEHHIO MOTIMHAHHS HITPATIB.

3a 31aTHICTIO HAKOMTUYYBAaTH HITPATH 1 HITPUTH BUAM 1 COPTU POCIHUH CYyTTEBO
PO3PI3HAIOTHCS. ICHYIOTH OBOUEB1 KYJABTYPH 3 BEIUKHM 1 MaJIMM BMICTOM HITpATIB.



Tak, Hakomu4yBauaMu HITpaTiB € 6araTo BUMIB 3 POAMHU rapOy30BHX, KallyCTSHUX,
cenepoBux. Haitbinpima iX KUIBKICTh MICTUTBCSA Y JIMCTOBUX OBOYaX, HaWMEHIIA — y
ToMarax, OaKiTakaHax, BUHOTPai, sOIyKax.

Panni oBOYl MICTATH HITpaTiB Oulble, HDK Mi3HI. DOPyKTH Ta Aroau
HAKOIMYYIOTh HITPATIB JTYyXkKE MaJjo.

. 4 POCITMHAX HITPATH PO3MOMUIAIOTHCS Samar’araiire!
HepiBHOMIpHO.  Hampukmazg, B KapTOIM  3gepirapms  wmctmx  oBouis B
HITpaTH OlnblIe BCHOIO HAKONUYYIOTBCA B XOIOMIBHUKY He 361IbIIye
Oynbbax, MEHIIE — y JMCTKAX, B METPYILIl Ta  KOHIEHTpAIii HiTPUTIB, TOAi fK MHpH
KpOIli MEHIIE y IMCTKaX. BmicT HiTparip KIMHATHIH Temieparypi BOHO 3poctac.
30UTBITY€THCS Bifl JINCTOBOT TUTACTHHHM 10

JMCTKOBOTO Uepelika i gaii 1o ctebmna. Tak,
JUCTKU METPYIIKH, CENIEPH, KPOITY MICTUTh
40/ s ; .
HITPAaTIB: MUTTS IPOAYKTIB 3MEHIIYE HOTo Ha Ha SQ 60% HlT.p aTlP MeHILe Hixk cTeba. Oy
5 — 15 %. IIpn Bapiumi osouis o 80 % CYUBITTAX HBITHOI Kamyctn — Ha 70%
HITpaTiB i HITPUTIB BUMHMBaeThCs y BimBap. MEHIIE HITpaTIB HDK Yy KayaHl. Y
Yum BHIIE BiHONIEHHS KiILKOCTI BOIM 10  JIMCTKOBMX  IUIACTUHKaX  O110ronoBoi
OBOYIB, TUM OijIbIlIe HITpATiB BI/IMI/IBa€T;:C$I. KamycTu ix Menme Ha 30-40%, Hik y
Hanpukniaz, 3 Oypsika Bumubacthes — 40 %, 3 pporopmenyx yepemkax ux JUCTKIB i Ha
Karyctu — 65 %, 3 kaprormi — 80 % HiTpariB. 60-70% . v
TymkyBaHHS 3MEHIIYe BMICT HITpariB Ha 0 MeHIHe TIOpIBHAHO 3 Ka9aHOM .
10%; mizcMmaskyBaHHs Ha skupi — Ha 40-60%.  CCPHUEBHHI 1 KIHIHKY CTOJOBOTO OypsiKy
MicTuThCs HiTpaTiB y 10 pasiB Oinblme Hixk

Yu 3HaeTe Bu, mo
KyJTiHapHa 00poOKa MPOAYKTIB 3HIKYE BMICT

y 11 eHTpaJIbHIM YaCTHHI, a Y BEpXHIA YaCTHHI Kabauka HITpaTiB y 2 pa3d MEHIIE HIXK
OISl MIOJOHDKKU. Y OakiiakaHIB LI MOKAa3HUKU € 1€ OUIbIl 3HAYHUMHU. BepxHs
yacTMHAa MOPKBU MICTUTh HiTpaTiB Ha 80% meHme Hix ii cepieBuHKa. B oripkax i
penuciii HITpaTiB y IKOpUHII HakonuuyeTbest Ha 70% Oinblne TOPIBHSIHO 13
BHYTPIIIHIMY 11apaMu. OTxe, SIKII0 3pi3aTH NOBEPXHEBUI 1A IIMX OBOYIB, TAK CaMO
K y JWHI, KaByHa, TO MOXKHA 3pOOUTH Il TPOAYKTH O11b1 1o6poskicHumE (Tadn. 18.1.

Taonuuys 18.1

BmicT HiTpaTiB B OprasHax 3eJieHMX POCJIHH (MI/KT)

Opran HInunar Kopianap Kpin
Kopinb 74 90 384
Crebmo 833 163 487
Yepemiok aucra 814 165 441
Jluct 213 14 95

JlronuHa BUBENa TMEBHI COPTUM POCIHH, SIKI Yy TMpPOLEC] >XUTTEAISIBHOCTI

HAaKOMHWYYIOTh Yy CBOiX TKAaHMHAX HE3HAuHy KUIBKICTh HITpATIiB

1 HITPUTIB.

BuporuyBanHs 1 BAKMBaHHS TaKHX COPTIB J1a€ 3MOTy 3a0e3neunTu ce0eq00posKiCHOIO
npoxaykiieto. Jlocmimpkenns nmpodecopa A.boNOTCKiIX MTOKa3yIOTh, IO BMICT HITPATIB Y
MJI0J]aX OTIpKa 3aJIEKUTh HE TUIBKH BiJl COPTOBUX OCOOIMBOCTEH, all BIJ pO3MIpY.
Haitmenny kinbKicTh HiTpaTiB — (56-140 MI/Kr) MICTSTh IJI0OAH



noBxuHOW0 7,1-12 cm, a Ounble, npiOHI mwioau (iKY, KOPHIIIOHU) — IPUOIHU3HO Y
2 pasu Oinbie (Big 61 mo 249 mr/kr) (tadi. 18.2).

Taonuua 18.2
3ajeskHiCTh BMiCTY HITPaTIiB Bi po3Mipy oripka

Copr Ha nuionax, cM / BMicT HiTpaTiB, MI/KT CHpPOi MacH
3-5 5,1-7 71-9 91-12
«XapKiBChKIN» 249 111 111 56
«KyCTOBCBHKHIT» 187 61 45 67
«Buts3b» 125 99 140 111

Bigomo, mo HiTparaM mOpUTaMaHHHN IIMPOKWNA CHEKTP TOKCHYHOI Jii Ha
OpraHi3M JIIOIMHU, OCOOJIUBO JAITEH, KA MOJIATrae y KUCHEBOMY TOJIOJlyBaHHI TKaHWH,
10 PO3BUBAETHCS BHACIIIOK MOPYIIECHHS TPAHCIIOPTY KUCHIO KpOB’10. Pe3ynbrarom €
BHUCOKHUI pIBEHb METIeMOIVIOOIHY B KpOBi, pO3BUTOK IiaHO03y. [Ipm 30umblIeHH1 il

HITpaTiB B OpraHi3Mi pO3BUBAETHCS CTaH
TIOKCII.

Y  NOBCSIKOEHHOMY JKHTTI MH YcCi
CIIO’KMBA€EMO OBOY1 1 (PPYKTH U BIIEBHEHI, 1110
B HUX MICTUThCS Majo HITpariB, ad0 BOHHU
30BCIM  BIACYTHI. AJKE€ 3a 30BHIIIHIM
BUIVISIIOM  BOHHU, 3a3BMYai, Mallke He
BIJIPI3HSIOTBCS BIJl THX, SIKI MICTSITh 3HA4HO

MEHIIIE HITPATIB, i TOBOJI1 YaCTO MAIOTh OLITBIIT
Came ToMy HEOOX1THO TIPUHHATH 3aXO/H, 5Kl
MIKIJJTUBUX PEYOBHH.

3anmam’aTaiTe:
OCHOBHHUM TIT€HIYHAM ITOKA3HUKOM TSI
PO3paxyHKIB TPAHUYHO MPHUITYCTHMOTO
BMICTY MacOBO1 JI0JIi HITpaTiB BIPOIYKTaX
Xap4yBaHHS, € T0OOBAaNPHUITYCTHMA 1032
HITpaTiB - 5 MI/KT Macu Tija JOIUHH.

1 pO3MipH Ta TapHUN TOBAPHUN BUTIIS.
O JO3BOIMIIM 3MEHIINUTH KUIBKICTD IIAX

I3 Tabnuti 18.3 BUIHO, 1II0 HE Ma€ MPAKTHUYHO >KOJTHAX OBOYIB 1 PPYKTIB, K1 HE

BUMAararoTh KOHTPOJIIO BMICTY HITpaTiB.

Taonuys 18.3

BwmicT HiTpaTiB B 0BOYaX Ta IJIOAAX (B CepeIHbOMY 10 YKpaiHi)

OBoui, mioan

Cepennst MacoBa 4yacTKa HIiTpaTiB, MI/Kr

Kapronns 108,7 £ 6,5
Kamycra 61510ronosa 337,7+33,3
Bypsiku cromnosi 1049 + 168,3
Mopxkga 253,2+9,7
Oripku y BIIKpUTOMY I'PYHTI 165,5+12,9
Oripk# y 3aXUIIIEHOMY TPYHTI 237,8+41,3
Tomaru 76,4+3,1
KaBynu 37,9+128
Jwni 83,3+8,3
[ubynsa-nepo 3816+31,4
[{uOyns pinmyacra 237,9+41.3
Sbnyka 39,7+5,3
Tomaru 144 + 16,7




IlixaBo npo BakInBe

Heb6e3nmeunnmu 1y1st 310pOB’sI JIIOJUHU € HE caMi HITPATH, a HITPUTH, SIKI YTBOPIOIOTHCS 13
HITPATIB Y KUIIKOBOMY TPAaKTi JIIOAWHYU YU TBAPHHU, a TAKOXK IPHU 30€epiraHHi pOCIUHHOI MPOIYKIIii.
Came HITpHUTH, a TaKO)XK BTOPHMHHI aMiHM BUKJIWKAIOTh HEOQKaHWM BIUIMB Ha 370pOB’S JIIONCH 1
TBapuH. BUKOpHCTaHHS MUTHOI BOAH, B SIKil MICTATHCS HITPATy Y HaAMIpHIH KUTBKOCTI, IPU3BOJAUTH
JI0 OTPYEHHS, BUKJIMKAIOYH B KPOBI JIFOJIEH 1 TBAPUH NIEPETBOPEHHS FeMOTIIO0IHY B METTeMOITIO01H.

BwmicT HiTpariB 1 HITPUTIB B M SICHUX MPOAYKTAX MOXKE KOJMBATHCS y BEMKUX MEXaX: BiJ
0,47 no 4,5 mr/kr, Ta B 3Ha4HIM Mipi 3aJIGKUTH BiJl TEXHOJIOTIi BUpOOHHMITBA NpoAyKIlii. Ha BMicT
HITpaTiB B MOJIOI BIUIMBAaE€ Hopa poky. BoceHu ix 3HayHO Oinblne, X MakCHUMaJbHUN BMICT
BI/I3HAYAETHCS B JIMIHI Ta CEPrHi. Y BEUIpHbOMY MOJIOI KIJBKICTh HITPATiB BHUIIA MOPIBHSIHO 3
panxoBuM. [Ipu mepepoOIii MooOKa HITpaTu MEpexoisTh y cupoBarky. CepenHsi KUIBKICTh 1X y
cuposarii 7,34-47,3 mr/kr, a B mosionti 3,94-6,5.

3 1989 poky B YkpaiHi BripoBakena pospobnena HJII xapuyBanns “YHiikoBaHa cucTteMa
TITIEHIYHOTO KOHTPOJIIO 32 BMICTOM HITPATiB y Xap4yoBHX NPOAYKTax” 3 00poOkoro manux Ha EOM.
Bona nae 3Mory He TUIBKM KOHTpPOJIIOBATH CHUTYalil0 3 3a0pyJHEHHSM HITpaTaMu XapyOBHX
MPONYKTIB, & M SIK CIpaBXKHs CHCTEMa MOHITOPHHTY, Ma€ 3BOPOTHUI 3B’s30K. BoHa mependadae
OpakyBaHHS MPOIYKIIT 3 BMICTOM HITpariB, OUTHIIMM 3a JOMYCTUMHUM, aHAJI3 MIPUYMH TOSBU TaKOi
MPOAYKIii B 00Iry Ta BXKMBaHHS aIMIHICTPATUBHUX 3aXO0[(iB 0 BUHHUX. Bce 11e Mano neBHui egexr.
Bincorok npo0® mnpomykiii CiTbCHKOrO TOCHOAApCTBA, B SKid BMICT HITpariB IEPEBUIIYBaB
nomyctumuid, mpotsrom 1998 — 2000 pokiB 3HU3HUBCS PUOTU3HO YABIUi.

Mema: naOyTy yMiHHSI Ta HABUYKAMU 1110JI0 BU3HAUYEHHSIM BMICTY
HITPUTIB Ta HITPATIB Y MPOAYKTaX XapyyBaHHS.

Ooénaonanna’ HiTpoMip, HaOlp XapuOBHX MPOAYKTIB (OBOUI,
(bpyKTH), CKaJIbIIEIh

O0’€eKT n0CTIIKEHHSI: XapUyOBI TPOAYKTH.

Xix podorun

1. O3znailoMTech 3 MPUIAAOM 1 TPUHIIUIIAMEU POOOTH HITpOMIpa.
[linroToBiieHI OBOYl ¥ MIOAM PO3PIKTE HA YACTUHU: 30HY OUIS IMIJIOJOHDKKH,
HIKIPKY, epudepiiiHy Ta CepeHI0 YaCTUHU, KauyaH (y KallyCTH), JIUCTKH.
3a 10MOMOT0I0 HITpOMIpa BU3HAYTE BMICT HITPATIB y 3pa3Kax. 3 KOXKHOTO3pa3Ky
O0axxaHO pOOWTH JEKiUIbKAa 3aMipiB. 3a OJEpPKaHUMH pe3yabTaraMu 3po0iTh
BHCHOBOK IIOJIO SIKOCTI MPOJYKTIB 3 TOUYKH 30py BMICTY HITPaTiB.
[Toxa3zuuku 3anumIiTe y Tabmmimro 18.4.

Taonuys 18.4

BusHaueHHs piBHS HITPATIiB y IPOAYKTAX Xap4yBaHHSA

MacoBa yacTka HiTpaTiB,MI/KI
HocaimKyBana YacTuHA POCIUHA — : Bucnosox
pociuaa™ Y CHpil Hicas
npoayKuii TepMOOOPOOKH | 11010
AKOCTI
NPOAYKTY
Kaproms ITix mxipkoro
Cepennna
Kamycra Kunku
Kouepexka
JIucr
Oripku




*TIpum

1TKa 32 HEOOXITHICTIO ACOPTHUMEHT MPOAYKTIB MOYKHA 3MIHIOBATH
2. 3 METOI0 BUBYCHHS BIUIMBY TEPMIYHOT OOPOOKM HA BMICT HITPATIBIIOKIAAITh
OBOYl y KUILUIYy BoAy Ha 10-15 xBuiuH, qaiiTe iM OXOMOHYTH U mepeBipTe
Ha BMICT HiTpariB. [loka3Huku 3aHeciTh y Tabnuio 18.4.
Busnaure cepemHbomo0OBe HAIXOMKEHHS HITpaTiB y Bam opranizm 3
MPOAYKTaMU Xap4yyBaHHS 3a pe3yJAbTaTaMU CIIOCTEPEIKEHb MPOTITOM THKHSL.
JIi1st po3paxyHKiB BUKOPUCTOBYHTE AaHi Tabm. 18.5.
Taonuys 18.5

Po3paxyHkoBe cepeaHb01000Be HAAXOMKEHHSI HITPATIB B OPraHi3m

JIIOAMHHU 3 NPOAYKTAMU XapuyBaHHS

CnoxnBaHHA MacoBa yacTka HiTparis,
CnoxxuBaH Hsl | icTiBHOT MI/KI
Ha 100y,r YaCTHHM, T

Iomm, oBOUi JomycTtuma DakTUYHA
Kaproms 373 269 180 58,4
Mopkaa 44 36,2 450 15,8
Kamycra 98 78,4 600 47.0
Bypsik 36 28,8 1400 40,3
Tomaru 37 35,2 150 53
Oripku 38 35,3 300 10,6
Baknaxxauu 11 9,9 300 3,0
Penucka 8 6,4 1200 1,7
Penpka 5 45 1200 5,2
KabGauku 19 17,1 400 6,8
[Tepems comomkmii 4 3,0 200 6,6
[{uOyns 8 6,4 600 3,8
Camnar 4 3,2 2250 7,2
ounar 4 3,0 2250 6,4
[[aBens 4 3,2 2250 7,2
Kpin 4 3,2 2250 7,2

[Ipyn miaBeAeHH! MiJCYMKIB IIOAO 3arajibHOi KIJIBKOCTI HITPATiB, CIOXHUTHUX
pa3oM 13 TPOAYKTaMH XapdyBaHHS, KEpPyHTecsS TPAHWUYHO JOMYCTHMOIO
xoHueHTpauiero (1K) cnoxkuBaHHS HITpariB JIIOAuHOIO 3a A00y — 500 wr,
BCTAHOBJICHUX MPOJOBOJIBUOIO 1 ClIIbChKorocnoapcbkoro komiciero DAO OOH.
VYV kpainax CHJI nns gopociioi JIFOMUHM JOonmycTUMa J000Ba 1032 HITPATIB
cranoBuTh 300-325 mr. IMam’ATaiiTe, 110 HITPaTH HAIXOIATH B OpraHi3M
JIFOIMHU HE TUTHKY 3 0BOUaMH, a i 3 MUTHOIO BO/1010. CaMe y BOJIl BOHH MICTATHCS
HE y 3B’513aHOMY, @ Y YHCTOMY BH/I1, a BiITaKk € Habararo HeOE3MEUHIIIMMHU JIJIs
opranizmy. [IpumycTrMa KOHIIEHTpAIlis HITPATIB y BOJI MOXKe csiratu 45mr/n. Y
CepenHbOMY JO0pOCia JIOMMHA BUMKBAE 2 11 Boau 3a a00y. OTxke, yacTka
POCJIIMHHMX Ta IHIMUX MPOAYKTIB 13 T0OOBOI J03M CTAaHOBUTH MPUOIU3HO 235
MI/KT (M’SICO-MOJIOUHY MPOIYKIII0 MOXKHA HE BpPaxOBYBaTH, OCKUIBKH BMICT
HITpaTiB TYT HE3HAYHUM).

Pesynbratu cBOiX JOCHIKEHb BHECITh Y Tabmuio 18.6.




Taonuya 18.6
Cepennbon000Be HAIXOXKEHHA HITpATIB

MacoBa yacTka HiTpaTiB 0 JHAX
TH/KHSA

DaKTHYHO CNOKUTA KUILKICTH

IMponykTu JIHi THKHSA Cepenne

SHAYCHHSA

II-x B C q II-a C H

3arajbHa K-Th
HIiTpaTiB

4. daxkTuuHe cepeAHbI000BE HABAHTAXKEHHS HITPATIB Ha OPraHi3M JI0pOCIoi

moaunu B Ykpaiui (1998 — 2000 pp.) cranoBuTh 61u3bko 45 mMr/moda, To0TO
40 % Bix pomycTuMoi HOpMH Habopy npoaykTis (110 mr/moda). Jlna gitei
BIKOM BiJ 3 110 7 pOKIB IIi BEJIMYMHU JOPIBHIOWOTH 29 — 34 mr/moda, 1o
ctaHoBUTh 23 — 28 % Big HOpMH. AJle SKIIO PO3paxyBaTH J1000BE
HaBaHTaXeHHs HiTpariB Ha 1 kr macu Tima (5 Mr Ha 1 xr Baru/mo0a),
(TOKCUKOJIOTH Ul OLIHKM HEOE3MEYHOCTI PEUOBUH ONEPYIOTh CaMe UM
HOHATTAM), TO HUGPU IeUl0 3MIHATHCS. Tak, SKIIO A JOPOCIIOl JIIOAUHU
macoro 60 kr dakruuHa no6oBa go03a nopiBHioe 0,76 Mr/Kr macu Tina, TO
u1s aiTedt BikoM Bif 1 10 4 pokiB BoHa ctaHoButuMe 2,0 — 3,0 MI/Kr Macu
Tina, a ;uig 4 — 6-piuyaux aiteit — 1,3 —1,9 mr/kr ixupoi macu tina. i mudpu
BXe € OUTbIIMMU 32 MPUITYCTUMY MeXY. BUXoAs4u 3 mpUIycTUMOi 1000BO1
HOpPMH HITpariB Ha A00y, BJACHOI Bard Ta BHUKOPUCTOBYIOUM JaHi Tad. 4
po3paxyiTe, SIKy 3arajibHy KUIbKICTh MPOAYKTIB BU MOXETe CHOXUTH, HE
MEePEBULLYIOUN TPUITYCTUMY J1000BY HOPMY HITpATIB.

BucnoBku. ChopmynnioiiTe BUCHOBKH OO SIKOCTI OOCTEKEHUX XapuOBUX

MPOAYKTIB.
3anuTaHHA

1.lxkuM ynMHOM BiAOYBA€THCS HAKOMMYEHHS HITPATIB 1 HITPUTIB BOBOYAX 1

bpykrax?
2. llo Tpeba poOutu abu 3amoOIrTH HAKOMUYEHHIO HITPATIB 1 HITPUTIB Y

Xap4yoOBUX MPOIYKTaAX?

3. SIxi oBoui 37aTHI OLIBIIIE BCHOTO HAKOMTUYYBATH HITPATH 1 HITPUTH?

4. SIxi YMHHUKY HAOUTbLIE CIPUSIIOTH HAKOTIMYEHHIO HITPATIB B OBOYaX?

5. SIkuM YMHOM MO>KHA 3MEHIIIUTH BMICT HITPATiB B TKAHMHAX POCIHUH?

6. Yomy B paHHIX OBOYAX JOIMYCKAETHCS BUINA KOHIICHTPAIIiS HITPaTiB?

7. YoMy CHOXKMBAHHS OBOYIB 3 HAJUIMIIIKOBOIO KUIBKICTIO COJIEH HITPAaTHOI
KHUCIIOTH € HeOEe3MEeUHNUM JJIs JTFOMUHU?
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’L ) Tema: BUBUEHHA BAHUX MEAUYHOI

q TN CTaTUCTUKM HACEeNeHHA NeBHOro
. perioHy

*HOSP,

- poB’st

HAWBAXJIUBIIIOO

A3HHUKOM

IaBHIX 4YaciB 370

JIOAUHN
BBaxKaJinu

IHHICTIO 1 10K
Horo

(13MYHOTO 1 JYXOBHOTO A00POOYTY. ¥V (hOJIBKIOP1 yCiX HAPOIB CBITY JOMIHYIOTH JBa

KITFOYOBHUX TOHSTTS — 3/I0POB’S JIIONUHU Ta HOTO
npuponHe oTodeHHs. Hapasi 310poB’s 3anMIlaeThes
O0COOJMBOIO IIHHICTIO, HAa WO CBIIYUTh YCTaB
BcecBiTHBOI opranizaiiii 0XOpoHHU 37I0pOB’s, JIe TIPaBO
Ha BUCOKUN PIBEHb 3/I0POB’S BU3HAETHCA K OJHE 13
OCHOBHUX IPaB JIIOIUHH.

3a oyinkamu 8iMYUHAHUX | 3APYOIHCHUX YUEHUX
cmatn 300poe’s nacenenns Ha 20-40% zanesxcums 6i0

e BamxauBo:
HaiiBumuii piBeHb HapOIHKYBAaHOCTI B
VYkpaini cioctepirascs y 1925 - 1926
poKax. Bigromi

o4ajaocs

CHCTEMAaTU4YHE 3HWKECHHS
HApOJ/DKYBAHOCTI, XapakTepHe JUIs
TIOBOEHHOTO TIEPIOTY.

cmany Haskoauunbo2o cepedosuwa;, Ha 10%-15% 6io cnaorosux ¢paxmopie; na 25-
50% 6io cnocoby srcumms i minoku Ha 10% 6i0 pobomu cucmemu oxoponu 300po8 si.
Crad 310pOB’sl HACENIEHHS MOXXKHA BBAXKATU I1HTEIPOBAHUM TOKAa3HUKOM
100po0yTy KpaiHu. BiH 3aJIeXuTh Bij

JAyMKa BYeHHUX
OnHi BYEHI 3B’A3yIOTh EKOJOTIYHMMA PH3UK 3
IIEBHUMHA dakropamu HaBKOJINIIIHLOTO

0ararbox
YUHHHKIB,

CEpeZIOBHINA 1 OIIHIOITh PU3UK TS 30pPOB’S HaWBaKJTUBIIITUMH 3 AKUX €
OKpeMoi JIIOIMHY, TOOTO iMOBIpHICTH peanmisamii €KOHOMIYHI, €KOJIOTi4Hi, ICUXOT€HHI,
KOHKPETHHX HECIPHATIMBUX JiH 3 OOKY repermumi Ta  immn. EKOHOMIYHA

HaBKOJIMIIHBOTO cepeAoBUIa. B iHImMXBUaIKaX
EKOJIOTIYHUNA PU3HMK PO3MIAJAETHCS SIK MOHATTS,
BHU3HA4YCHE Ha MOMYJISALIHOMY PiBHI

a0

HECTAO1ILHICTb,

CoIllaJIbHE HAIpPY>KECHHS, 3pOCTaroue
3a0pyIHEHHS JIOBKULIS TPU3BOIATH

MM IBUIICHHS
piBHS

3aXBOPIOBAHOCTI HACEJIEHHS, 0 Y KIHIIEBOMY pE3y/bTaTi, BIUIUBAE HA MEAUKO-

nemorpadiuHi TOKa3HUKH.
CrarucThyHi J1aHi CB1/TYaTh MPO

MOTIpIIaHHS CTaHy 3J0pOB’s
HaCeJICHHS
VYKpainu. 3aBISIKH  4OMY
3MEHIITYEThCSI

HapOJKYBaHICTh, 3POCTA€ CMEPTHICTH,

30UTBITY€ETHCS BiJl' €MHHM

npupoaHui mpupicT.Bix’emua
PI3HUIIT  MIX

KUJIBKICTIO

HApOPKEHUX 1 TOMEPIINX

MPU3BOAUTH J0 JACTOMYISAIIMHOTO



npouecy. Uuciao nomMepiauxInepeBuILye
YUCIIO  HAPOJKEHUX
MPOTATOM

OCTaHHIX POKIB.
[IponoBxye 3pocTatd 1 MOMIMPEHICTH

Tinbku pakru:

3a [pmaHUMU  TOCTIHHOI  KoMicii
BepxoBnoi Pagu Ykpainu 3 nutaHb
30pOB’Sl JIFOMUHH, CMEPTHICTh B
VYkpaini mocriiino 3pocrae (1988
pik - 600044 goi., 1989 - 600590
goi., 1992 - 697100 4don.), a
HapOKYBaHICTh 3HMKYEThCs (1988
pik - 744364 4vomn., 1989 - 692076,
1992 - 596785 4omn.), 1m0 € Mepuoo
03HAKOI BUMUPAHHS YKpATHIIIB.

3aXBOPIOBaHb cepell HaceJeHHs. 3poCTa€ KUIBKICTH XBOpPOO
KpOBI  TaKpOBOTBOPHHUX OpraHiB — 30uibineHHs Ha 11,6%

3a ofauH pik. [lomupeHicTh



XBOpOO cHCTEMHU KpOBOOOITY cepell HacelneHHs 301IbIniaach Maixke Ha 5% 3a pik.
[IponoBxye 301IbIIyBaTUCS MOMIMPEHICTH XPOHIYHOTO OPOHXITY Ta OpOHXI1aJbHOI
acTMH, YCKJIQJHEHb BariTHOCTI, TOJOTIB, ypo/keHUX aHoMmamiil. [licas
0araropiyHOT0 3HUKEHHS IT0YaJIOCs 3pOCTaHHS KIJILKOCTI BUMAAKIB IHPEKIIIHHUX Ta
napasuTHyHuX  xBopoO.  IlIBuakumm  TemmamMu ~ 3pOCTa€  OHKOJIOTiYHA
3aXBOPIOBAHICTh HACEJICHHS YKpaiHH.

3a octanHix 10 pokiB Ha YkpaiHi Maii’ke Ha TPETUHY 30UIbIINIACS 3arajibHa
3aXBOpIOBaHICTh. (COOMMBO BHCOKAa 3aXBOPIOBAHICTh 1 CMEPTHICTH JIITEH,
30ITBIIYEThCST TEHICHINIST HAPOKCHHS [ITE 3 TEHETUYHHMH TOPYIICHHSIMHU,
BIIXWICHHIMH Y (I3UYHOMY 1 MCUXIYHOMY PO3BUTKY. Y JAESKUX MPOMHUCIOBHX
perionax (Py6ixne, Mapiynoins, 3anopiaoks,
Kpuswuii Pir Ta iH.) KiIBKICTh JITEH 3 ypOIKEHUMHU JIyMKa y4eHoro
KaminrBamu 30imbmmmnacs y 2-4 pasu. Tinpkm y M. Peiimepc BBaxae, mo
CICLIHTEpHATaX KpaiHM ChOTOAHI  3HAXOAMUTHCS AKICTB  JKMTTS  JI0CATae
6mm3bko 100 THC. JTiTeH, SIKUX He MOXKHA BUJTIKYBATH. oo oMY KoM

. . v . 30IraroThCs KUTTEB1
Buacmiiok 3a0pyniHEHHs JOBKULIL B YKpaiHl CTEpCOTHIN i MONCIMBOCTE
301IBIITYETHCS KUIBKICTB MEPTBOHAPO/UKEHHX.  ix peaizari.
JuTsiua cMepTHICTH B YKpaiHi — OjIHA 3 HAHOUIBIINX
y CBITI, 1I€¥l MOKa3HUK TYT BUIIIE, HIXK B SIMOHIi y 3 pa3u.

3a OCTaHHI pPOKHM IIBHJKO 30UIBIIYETHCA KUIBKICTh HEIH(PEKIIHHUX
3aXBOPIOBAHb CEPEN JOPOCIOTO HACEICHHS: OHKOJOTIYHMX, NITYHKOBHX, CEpPIIEBO-
CYAMHHUX, aJEpriyHUX, Oe3MOCEepeHbO MOB’SI3aHUX 3 BIUIMBOM Ha OpraHi3m
IIKIVIMBUX BUKUAIB. 3a ocTaHHl 10 pOKIB KiJIBKICTh TINEPTOHIYHUX 3aXBOPIOBAHb
Ha YKpaiHi 3pocna y 5,5 pasiB, cTeHOKapii — y 5 pa3iB, iHpapKTIB MioKapay — y 2
pasu, a1abeTy — y 2 pa3u, OHKOJIOTIUHUX 3aXBOpIOBaHb — Ha 15% (3a ocTaHH1 5 pokiB
— 35-40%). Curyaitist 3HauHO moripuuiacs micis YopHOOMIbLChKOI KaTacTpodu.

Jenami 3pocrae yacTtoTa EHIOKPUHHOI mMAaroyiorii, XBOpoO KpoBi Ta
KPOBOTBOPHUX OpraHiB. TpUBOXKHA CUTYaIlis CIIOCTEPITAE€THCS 13 3aXBOPIOBAHHSIM Ha
TyOepKyJIb03 — 3pocTaHHs cTaHoBHTH 10,3% 3a pik, MO MAKPECITIOE COIiaJbHYy
o0yMoBJIeHICTS 111€i TaTosorii. [I[pogoBxkye 3pocTaTh 3aXBOPIOBAHICTh Ha 3JI0SKICHI
HOBOYTBOPEHHSI, HaWOUIbIIlI TEMIH TYT CIOCTEPIralOThCAd MO pakKy JIEreHis,
MOJIOYHOI 3aJ1034, JIM(AaTUYHOI Ta KPOBOTBOPHOT TKAHUH.

Matorp  Miclle  3HauHI  pO30KHOCTI  CTareBOBIKOBOiI  CTPYKTYpH
3aXBOPIOBAHOCTI HOBOYTBOPEHB. Y NUTSYOTO HACENEHHS MepeBa)KaloTh 3J0SAKICHI
3MiHM JIIM(QATUYHOT Ta KPOBOTBOPHOI TKAHUH, HEPBOBOI Ta CEYOBUBITHOI CHCTEM.

AHami3 JaHWX ~MEOUYHOI CTaTUCTUKU TIOAO  3aXBOPIOBAHOCTI Y
pEerioHaIbHOMY AacCIeKTi TOKa3zye, IO B IEHTPATLHOMY pETiOHI BIIMIYAETHCS
BHUCOKHI PIBEHb XBOPOO CHCTEMH KPOBOOOITY, KPOBI Ta KPOBOTBOPHHMX OpTaHIB,
€HJOKPUHHOI cucTeMH. LIboMy € CBOi MOSCHEHHS — BUCOKHI pIBEHb MOCTapiHHS
HaceJeHHs, 3a0pyIHEHHS pErioHy panaioHykiaigamu. HaiiBummii  piBeHb
3aXBOPIOBAHOCTI XBOPOOAMHU CHCTEMHU KpOBOOOIry croctepiraerbest y IliBaeHHo-
Cxignomy, IliBHiuHo-CximHoMmy Ta LleHTpanmpHOMY perioHax, HOBOYTBOPEHb — Yy
[TiBnenno-CxigHOMY, KpOBi, KPOBOTBOPHUX OpPraHiB Ta €HAOKPUHHOI MATOJIOTIi — Y



LlenTpanpHOMY, XBOPOO OpraHiB JUXaHHS, TPUPOKEHUX aHOMadiil — y IliBaeHHo-
CxigHOMY.

Hapasi BueHi mopyuIyloTh MUTAHHSA MPO CTBOPEHHA 1H(GOPMAIIHOI CUCTEMH
«3I0pOB’sl HaceNeHHs — HaBKoauIHe cepenoBuie» — 3H-HC. [lani nys Hel MOXKYThH
OyTu 310paHi yepe3 Jep>KaBHY CTAaTUCTUYHY 3BITHICTb. 3aBAaHHS JI€pP>KaBHOI
iHdopmartiitHoi cucremu 3H-HC wmictuthess B 300pi JaHUX PO 3a0pYyIHEHHS
JOBKULISL CTaH 3/0POB’S HAceJeHHA. 3 ypaxXyBaHHSIM YMCENIbHOCTI Ta CKIaTy
HACeJIEHHSA 11 JaHl

Yu 3naere By, mo

H1JIATaTUMYTh _ . _
. C s 3MIHEHE CEpEOBHUINEe MOXE BMIIyBaTH TaKi
BIIITOBI1THINA ) :

50061 . . PCUOBHUHH, 3 SKMMH OPTaHi3M B XOJli €BOJIIOLIIT HE

00pooII1. I[er(aBHa IH@OpMaHII/IHa CTHKaBCS, TOMY HE  Ma€  BIINMOBITHUX

cucrema 3H-HC moxe cknagarucs 3
TPHOX CaMOCTIMHHX 1H(OpPMAIIHHUX

MJICHUCTEM, K1 CTBOPIOIOTHCS
PI3HUMHU 3a
BIJOMYOIO

aHaJTI3aTOPHUX CHCTEM, [0 CUTHATI3YIOTh MPO iX
HAsBHICTh. Y 3B’S3KY 3 IIUM 3PO3YMITH XapakTep
dbopmyBaHHS 370pPOB’S 1 MAaTOJOril Cy4acHOi
JIONWHUA Y BiOpWBI  Big THX 3MiH, IO
BiJIOYBalOThCS Y HABKOJIUIIHBOMY CEpEIOBUII],
HEMOXKJIUBO.

MPUHAICKHICTIO yCTaHOBaMH. Tak,
30ip iH(popMallii Ipo cTaH 3710pOB’s
HaceseHHs (MJCUCTEMA «3I0POB’S

HACEJICHH») 3/11CHIOBATUMETHCA OpraHaMHU OXOPOHH 370pOB’s (y MOJIKIIHIKAX,
JIKapHAX, JUCIAHCepaxX, KOHCYJbTAllAX TOIIO); PO YMCENIbHICTh Ta CKJIaJ
HaceJeHHs (MiICUCTEMA «YHCENIbHICTh HACEJIEHH») — OpraHaMu TePUTOPIATIbHOTO
(MICBKOTO TOILIO) CTATUCTUYHOTO YMPABIIHHS, NP0 3a0pyAHEHHS HABKOJUIIHBOTO
cepenoBuila (MiICUCTEMA «HABKOJIMIIHE CEPEJOBUIIE») — CIUJIBHO OpraHaMu
caniTapHoi ciyx0Ou Ta [lepxrimpomery. Besa iHdopMmallis Bijf BKa3aHUX YCTaHOB
MOK€ HAJXOIUTH Ha TEPUTOpIajbHY CaAHEMIJCTaHIlII0, /1€ OOpOOIATUMEThCS Ta
aHai3yBaTUMEThCs. AHani3 1HQopmalli Moxke 3MIHCHIOBATHCS Ha PI3HUX PIBHIX
opranizaiii iH(hpOpMaIiifHOI CUCTeMHU: Ha PIBHI MiCTa, 00IacTi, peciyOIiku, HapiBHi
Bciei kpainm. JlepkaBHa cuctema 3H-HC Moke cTBOproBarwcs IOCTYIOBO,3a
KUJIbKa eTamiB, 10 Bl,[[p13H$ITHMYTI>C$I TEPMIHOM BIPOBAKEHHS 1 KUIBKICTIO
MOKa3HMKIB MIOAO CTaHy 3,7:[op013 'S Ta 3a0pyIHEHHS JOBKIUIS, 1110 pe€CTPYIOTBC$I
Marepiasii 1po CTaH 3A0POB’S HACENICHHS, IO 3MIHIOETbCS Y 3B’SI3KYy 13
3a0pyIHEHHSIM HaBKOJMIIHBOTO CEpe0BUINA, Ta 1H(POpMAIlis PO XapaKTep I[bOTO
3a0pyIHEHHSI TO3BOJISATH O1IBIIT OOIPYHTOBAHO, HIK Ha ChOTO/IH1, PETYJIFOBATH SIKICTh
HABKOJIUIITHBOTO CEPEIOBUIIA 3 METOIO OXOPOHU Ta 3MILHEHHS 3/10pOB’sl HACEJICHHS
MmicTa (perioHy, o01acTi Toulo).

LixaBo npo Ba:xxiuBe

HeraruBHuii BIJIMB JIFOMWHU Ha CBOE BJIACHE 37I0pOB’ S BeIMUE3HUN. Pi3HOMaHITHICTH 3aC00i1B,
SKMMH BOHA PYHHY€ CBOE 3710pOB’s i reHO(OH 1, HE MOXKe HE Bpa)kaTh: OTPYTOXiMIKaTuii modyrosa
X1Misl, BOXKK1 METaJIM ¥ MIacTMacH, HAPKOTUKHU I TIOTIOH, IIIyM Ta €JIEKTPOMArHiTHI MOJIs, pajialis
i KUCOTHI Jomi, OioyoriuxHa i XiMiyHa 30posi, MPOMUCIIOBI Biaxonu, HadTa i Gararo iHIIOTO.
KinbkicTh aHTpomoreHHuX (akTopiB He miajsrae oOnikoBi ¥ moBHIM kinacudikamii. Jlronuna
JOCiInIa BIUIMB Ha cebe Juile JeKUIbKOX IpyIl, CTBOPEHUX Hero (PakTopiB 1 TUIBKM YMOBHO
BHOKpEMHJIa KIJTbKa 1X Kareropii, sKi BBaxkae npoBimHHUMH. CpOrogHi [0 TaKHX
«HAUBIUIMBOBIIINX» (AKTOPIB HaJekaTh: XIMIUYHI — NECTULUUAM (OTPYTOXIMIKaTH), MiHEpaJbHI



I00puBa, BaKKi MeTajH, CUJIBHOJIIOYI OTPYWHHI NMPOMHCIOBI PEUOBUHH, TUMH (B TOMY YHCII
TIOTIOHOBUI), OymiBenbHI Marepianu W moOyroBa Ximis;, (i3uuHi — IMIyMm, €JIEKTPOMAarHiTHE
BUIIPOMIHIOBaHHS Ta paxiauig. bararo i3 3a3HaueHMX XIMIYHHX PEYOBHUH HE



PO3KJIAIal0ThCS MPOTATOM TPUBAJIOTO Yacy W 3/aTHI HarpOMaJ)KyBaTHUCS B JIAHIIOTAX >KUBIICHHS.
Jlesiki peuoBUHU JJOBTO HE BUBOSATHCS 3 OPraHi3My, akyMyJIIOI0YHCh B TKAHWHAX Ta OpraHax; uepe3
Take 30UIbIIEHHS KOHIIEHTpamii iXHI HEraTMBHUI BIUIMB Ha OPraHi3M IOCTIHHO 3pOCTae i
MMOCUJTIOEThCS (TaK 3BaHMM KyMYISITUBHUM e(deKT). 3a JaHMMH MDKHApOIHUX OpraHi3alii
MIPOMHCIIOBICTh BUPOOsie moHan 11 Tuc. XiMiKaTiB, 3 SIKUX ONM3BKO 3 THUC. CTAHOBIATH CEPHO3HY
3arpo3y He JIMIIE 3/I0pPOB’I0 JIIOAUHY, a U ii xuTTI0. BMicT npubimszHo 800 peyoBUH y JOBKILII
KOHTPOJIOEThCSL B YKpaiHi MIiHICTEpCTBOM €KOJIOTii 1 MPUPOAHUX pecypciB, MiHICTEpPCTBOM
OXOPOHH 37IOPOB'sI, T1IPOMETEOPOIOTIIHOIO CIY)KO0F0, TPOMaICBKUMHM OpraHizarisMu. BTim Takuit
KOHTPOJIb HE OXOILTIOE HABITh TPETUHU BiJOMUX PEUOBHH, HEOS3MEUHUX IS JIIOAMHU. KOHTpOIH
XIMIYHOTO CTaHy CepefoBHINa MOTpeOye BENMKUX (DIHAHCOBHX 1 MarepiajibHUX 3aTpar, BUCOKOI
kBamiikarii ekcreptiB. ToMy B po3BHHEHUX KpaiHax €BpOMH CTBOPIOIOTHCS CIIeliai3oBaHi
€KOJIOT14HI yHiBepcUTEeTH. [IpHKIIaioM MOXe CITyTryBaTH €KOJIOTIYHUHYHIBEPCUTET Y MicTi ApJioHi
(benbrist), ne Ha 6a3i BHIOI 0610JIOTTYHOT, XIMIYHOT, METUYHOT YM €KOHOMIYHOT OCBITH TOTYIOTHCS

v

eKCHepTI/I-CKOJ'IOFI/I, 3I[aTHi KOHTPOJIFOBATH CTaH MPUPOIHOTO CepeﬂOBI/IIHa nu HpHﬁMaTH
e(eKTHBHI PIIICHHS 1010 HOTO MOKpaIaHHS.

Mema: HaGyTu HaBUYOK aHAII3Y JaHUX MEIUYHOI CTATUCTUKH.
Ooénaonanns: Marepiaad MEIUYHOT CTaTUCTUKHU MICTA,
MIKpOpailoHy MICTa, paiiloHy, CEIUIIA.

006’ckm 00cni0xHceHHA . HACETICHHS TIEBHOTO PETIOHY.

Xix poooru
1. 30epiTh CTATUCTUYHI JJaH1 ITPO:

® HapO/KYBAHICTh Ta CMEPTHICTh y HACEJICHOMY ITYHKTI1, MIKpOpaiioHi
MICTa TOILO 32 MUHYJIUH pik Ta 10 pokiB TOMY;

® KIJIbKICTh HAPOJKEHUX JITEH 3 BaJlamMu;

® JUTSYYy CMEPTHICTH;

® KUIbKICTh 3axBopioBaHb Ha ['P3 (rocTpi pecmipaTopHi 3aXBOPIOBAaHHS),
I'PBI (rocTpi pecnipaTopHi BipyCHI 3aXBOPIOBaHHS) Ta 1HII 1HEKIIITHI
3aXBOPIOBAHHS;

® KIJbKICTh OHKOJIOTTYHHX 3aXBOPIOBAHb.

e 3i0OpaHi JaHi BHECITH Y Tabmwuiro 19.1.

Taonuus 19.1
CraTucTHYHi IaHi PO CTaH 3aXBOPIOBAHOCTI MECIIKAHLIB PErioHy

Tepminn BUBYCHHS
IaroJorii, 10 pokiB Tomy MunyJauni pik
3aXBOPIOBAHHS KinekicTs % Bix 3arajgbHOL Kinekicth
BUSIBIICHUX KUIBKOCTI BUSIBIICHUX
3aXBOPIOBAHb 00CTEKEHUX 3aXBOPIOBAHb
[Taronorii y
HOBOHapPOIKEHHUX
[adexuiiini
3aXBOPIOBaHHS
(I'P3, I'PBI)
Anepriiini
3aXBOPIOBaHHS
Onkomnoriyni




3aXBOPIOBaHHSA

Tami*

3arajgbHa KLUIb-
KICTh BUSABJIEHUX
3aXBOPIOBAHb

HapomxyBanictb
1 CMEpTHICTb

* [IpuMiTKa — KaTeropito 3aXBOPIOBAHHS MOKHA 3MIHIOBaTH

2. 30upaHHs CTaTUCTUYHUX JAHMX 3IIACHITH y JEKUIBKOX perioHax, pailoHax
MicTax, cenumiax (0axaHo JOCTaTHbOI BIIAIICHUX TepUTOpialibHO). OTprMaHi
PI3HMMHM BHUKOHABLSMM CTaTHUCTHYHI JlaHl MOPIBHANMTE, y3arajibHITh. Y pasi
BIIMIHHOCTEH 32 KaTEropisiMy 3aXBOPIOBAHHS CIIPOOYHTE 1X MOSICHUTH. 3p00iTh
BI/IITOB1IHI BUCHOBKH.

3. Ha miacraBi orpumanux ngaHux mnoOymyiTe rpadikd, ki BiloOpaxxaTUMYTb
JMHAMIKy 3aXBOPIOBAHOCTI a) MO TMEBHUM KaTEropisiM 3aXxBOPIOBaHb;, 0) y
BIIMOBITHUM YACOBUM TEPMIH.

4. TlpoanamnizyiiTe cy4acHUH CTaH 370pPOB’sl HACEJICHHS MEBHOIO paliOHy MicCTa,
CEJIMINA TOIIO M Y MUHYJI POKH.

BucHoBkn 3po0iTh BHUCHOBKM WIOJO B3a€EMO3B’A3Ky MDK CTaHOM
HABKOJIUIITHBOTO CEPE/IOBHINA 1 370POB’SIM JIIOAWHU. Y 3BITI 00OB’SI3KOBO BKaXKITh
palioH 00CTE)KEHHS.

3anuTanHA

1. Illo € migcTaBoro /171 BU3HAYECHHSI IHTETPOBAHOTO TTOKa3HUKA3IOPOB’ S
HAaCeJICHHS KpaiHu?

2. Sk, Ha Bamry 1ymMKy, MOKHA BUSHAQUUTH TEPMIH «3I0POBUN CIIOCIO KUTTSI»?

3. SIKi YMHHUKHA y HaWOLIBIIIOMY CTYIIEHI BIUIMBAIOTh HA 3I0POB S JIIOAMHU?

4.3a AKuX yMOB MOXKHA MPOTHO3YBATH 301IbIICHHS HApOIKYBaHOCTI B

VYkpaini?

5. lllo HaitO1IbII HETAaTUBHO BIUIMBAE HA TIOTIPIIAHHS CTAHY 3/I0POB’S JOICH?

6. [1osICHITH CBOIO TTO3UILIIO LIOJIO

7. «IlogibHO 1O TOTO, SIK OyBae xBOpoOa Tijia, TaKOXK OyBae XxBopoba crocooy

KUTTs». [I[poKOMEHTYHTe BUCIIB NaBHBOTpelbkoro diocoda demokpita (V—

IV ct. 1o 1. e.).

8. Ha nymky amepukancwkoro ekosnora FO. Ogyma BUKOPUCTaHHS IHCEKTUITUIIB

i repOinmuaiB, sSKi € CHIbHHUMH «HApKOTHKaMH» JJIi EKOCHCTEMH, MOXKE

BiOyBaTUCS JIMINE T KEPIBHUIITBOM KBaTi()iKOBAHUX CICIIATICTIB 3

o(IIIHHUMH TTOCBITYEHHSIMHU, TaK CaMO, SIK II€ B1I0yBAa€ThCSI3 MperapaTamu, JJis

JKyBaHHSA JTtoiel. UMM BUKIIMKaHA TaKUHYTIEpEKyBATBHIN 3aXia?
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Tema: BUuBUEeHHA gaHuX npodecinHnx
3axBOpHOBaHb

[Tpodecivinumu HA3UBaIOThCS XBOPOOH,
BUHUKHEHHS SIKUX TIOB’S3aHE 3 TEBHOIO TPYIOBOIO
TISUTBHICTIO 1 BIUIMBOM Ha OpraHi3M KOHKPETHHX
HECTIPUSATIMBUX YMOB TIpalli, TaK 3BaHUX IIKIIJTUBUX
BUPOOHUYNX YMHHUKIB.

o mpodeciitHux XBOpoO HaJIeKaTh Hacamrepesl XBOPOOH, IO BHHHUKAIOTh
BHACJIJIOK O€3M0oCcepeIHbOT /111 Ha JTIoAeH BUpOOHWYHUX IIKIIJTMBUX (haKTOPiB, a TAKOK
Ti, 1110 32 IEBHUX BUPOOHUYUX YMOB PO3BUBAIOTHCS 3HAYHO YACTIIIE, HXK 3BUYAITHO.

3a nanumu JlepkkomcTary Ykpainu Ha modartok 1998 p. 18% Bix 3aranbHoi
KUIBKOCTI 0C10 MpaltoBajio B yMOBax, 110 HE

JdyMKa BYeHHX

BI/IMOBIJAIOTh CaHITapHO- , : . .
R - - . 310poB’sT — HE TUIBKKM BIJICYTHICTh
FI.FICH.F{HI/IM HOpMaM. Han61nbmq Df xBopoOu. Le Takox 1 31aTHICTLOPraHi3My
KUIBKICTh (IO Tamy3sX) — y BYTUIBHIE  ppunxo  ajanrysaties 0 yMOB
HpOMI/ICJIOBOCTi —67,4%, LIOpHiI\/'I MCTaJIprﬁ CEpENIOBHINA, 1 (0) MHOCTINHO
— 53,8%, wmammHOOymyBanHi —19,7%, 3miHIO0OTHCS, 37aTHICTb hi(s)
OyniBHMITBI — 13,7%, HpOMHUCIOBOCT] — ONTHMATBHOIO BHKOHAHHSA ITIpO(I)eCiI‘;IHI/I)f
GyTiBeTbHIX Ta {HIIHX GYHKIIH, K CYCHUIBHUX, TaK i
010JIOTIYHHUX.

MarepiajiB — 25,9%.
®opmyBaHHs npodeciitHoi maTonorii

3YMOBJICHO WIKIJIJTMBUMHU UYWHHUKAMH, KUIBKICTh SIKMX B YKpaiHi mnepesuirye 140
noka3HuKiB. Lle pi3Hi BUaAU BUPOOHUYOTO MUILY, IIyM, JIOKaJIbHA Ta 3arajibHa BiOparlis,
XIMIYHI PEYOBUHHU, HU3bKI 1 BUCOKI TeMIEpPaTypH, €JIEKTPOMArHITHI OMPOMIHEHHS
TOILIO.
G snacme Bu, wo H.a}’ﬁ6i.1.15my [MTOMY Bary y CprKTyp%
HABITH Mi3epHA KUIBKICTH JEHKHX npodeciiiHOl 3aXBOPIOBAHOCTI 3alMatOTh MAIOBI
3a0pyIHIOBATLHHX PeuoBMH Moxke 3AXBOPIOBaHHS JICTE€Hb, 30KPEMA, MHEBMOKOHIO3,
BIUIMBAaTH Ha GioXiMivHi mponecu, mo  XPOHIYHUN OPOHXIT, 10 BUHUKAIOTH MTEPEBAKHOY
BU3HAYAIOTH  MOBENIHKY, IHTENEKT, pOOITHHUKIB BYTiNBHHX IIAXT, IPOMHCIOBOCTI
IMYHITCT 1 BIATBOPCHHA JIFONMHN OymiBeIBHUX Marepialli, YOpHOI MeTayprii.
Jpyre micie nociawTh BiOpaiiitHo-1IIyMOB1
natosorii. TeHaeHIieo 10 3pOCTaHHS XapaKTepU3YIOThCS W XpOHIYHI mpodeciitHi
3aXBOPIOBAHHS  OMOPHO-PYXOBOTO amapary. PiBeHb 3axBOpIOBaHb XIMIYHOTO
MOXOKEHHS (OTPYEHHS, AEPMATUTH, KaTapaKTa) KOJIMBAETHCSA 3 POKY B PIK Big 2 10
5%. Haitnomupenimumu npodeciiHuMu YMHHUKAMU, SIK1 BIUIMBAIOTh HA OpraHi3M
MpaIiBHUKIB CUIBCHKOIO TOCHOJApCTBA, € XIMIYHI PEYOBUMHHU, MLIO0 IIMPOKO
BUKOPHUCTOBYIOTHCSl JUISl 3aXUCTy POCIHMH BIJ IIKIJHUKIB; BiOpamis 1 IIym, MM
POCJIIMHHOTO W TBApUHHOIO TOXO/KEHHS; MEpeHaNnpyKEHHS OKPEMHUX OpraHiB 1
CHUCTEM, 10 BUHHMKAIOTh y HACIIJIOK TPUBAJOTO HABAaHTa)KEHHS HA OAHI U Ti cami
HEPBOBO-M’A30B1 TpynH; O10JOTTYHI YHAHHUKHU (MIKPOOPraHi3Mu) 30yJHUKH XBOPOO,
110 TIepearoThCs Bia TBapuH 10 Jitonuuu (J{us. puc. 9).



Puc. 9. Crpykrypa npogeciiinoi
naToJorii
OcHogHI (hopmu npodheciitHOT maTosIorii.
1 - THEeBMOKOH103H, XpOHIYHI OpOHXITH; 2 -
BiOpaIliiHO-IITyMOBa MaToJIoris; 3 -
3aXBOPIOBaHHS OTIOPHO-PYXOBOTO arapary;
4 - XxBopoOH XIMIYHOTO TeHe3y; S - 1HIII.

Po3pi3HAIOTE TOCTp1 ¥ XpOHIYHI MPOQEcCiifHi 3aXBOPIOBAHHS Ta OTPYEHHS. XBOpOOH,
3YMOBIICHI BIANXAaHHSIM TIPOTATOM 0araTbOX  POKIB HEBEJIUKUX
KOHIIEHTpallli Mapu XIMIYHMX PEYOBHH,
Yu 3nacte Bu, mo
V cBiTi 6;iu3bKO 25 MITH. MIPalliBHUKIB
CiJ'IBCLKOFO rocinoaapCTBa IIOPOKY
OTPYIOIOThCS necTuiaamu. [lectuunam
HETaTHBHO BIVIMBAXOThH HA PCIIPOAYKTUBHY
(bYHKIIIIO JTFOMHY, 3MIHIOIOTH (DYHKIII|
He‘{iHKI/I, YpaxarOoTh HCHTPAJIbHY HEPBOBY,
CEPLEBO-CYAUHHY Ta JUXAIbHY CUCTEMHU.

MIUITY, Ta31B, BILIMBOM Ha OpraHi3MBiOpartii
1 mIymMy, SIK MPaBUJIO, MAIOTh XPOHIYHUI
XapakTep 1 BUHUKAIOTHIIOCTYIIOBO - Y€pe3
10-15 1 Oumpmie pokiB  pobOTH B
HeCHpUATIMBUX ymoBax. Hampuxnan,
BiOpaIliiina XxBopobapo3BuBaeThcs 3a 15-
20 1 OunbIle POKIB Y

pa3i HeXTyBaHHS T1T€HIYHUMHU peKOMeHaIiaMu. [IposgBu nepmmx 03HaK XpPOHIYHOTO
OTPY€HHSI TECTUIMJIAMU TP KOHTAKTI 3 HHUMH 0€3 CYBOpOro JOJAEp)KaHHS
npo(UTAKTUYHUX 3aX0/1B MOXKYTh CIIOCTEPIraTH BXKe uepe3 2-3 POKH.

B okpemux Bumaakax, koiu (haxiBIi

MPOTSITOM OAHOTO POOOYOro JHS 3a3HAIOThH Ile Ba:KIMBO 3HATH

KOPOTKOYACHOTO, {HOi BHIAKOBOTO, BIUIMBY | CPAUIOHAIBHE HEMOBHOIIHHE
. .. i a6 Xap4yyBaHHS (mopy1ieHHs
XIMIYHUX PEYOBHH BHCOKOi KOHIEHTpaIlii 260 A —
IHITIOTO IIKIJIJMBOTO YMHHHMKA (TEMIIEpaTypa, ONHOMAHITHICTS DK,
BUIPOMIHIOBaHHS TOIIIO) IIPOTE€  HE  HENOCTaTHE CIIOKMBAHHS

BITaMiHIB),0CJIa0I0I0YN
3aXHMCHI CHJIM OpraHi3My,3HHXKye HOro

Omip  WIKIJUIMBUM
npodecifHUM YHNHHUKAM.

1HOI TpaBuiia O€3MeKH, MOKE€ BUHUKHYTH TakK

KOPHUCTYIOThCS  3ac00aMHu  1HJIUBITyaJIbHOTO
3axucTy ab0 MOPYIIYIOTh

IMam’araiire!

. 3BaHe TrocTpe mnpodeciiiHe oTpyeHHs abo
I[Ippy  cucremMaTM4HOMY  NMALTBI . .
y 3axBOpIOBaHHs. Hampukman, y mNpamiBHUKIB

JIIOAWHA ACAKHU YacC MIC CIIPOMOKHaA .
BUKOHyBaTH  3Buumi  mpodeciiimi  CLTPCBKOTO  TOCIOIApCTBA MOXC BHHHKHYTH

00OB'SI3KH, ajie HEe 3/1aTHA CIpUHMATH
HOBE, TIOTaHO 3araM’sITOBY€E, BTpadae
iHTEpEeC 10 pobdoTn

TOCTpE OTPYEHHSI MECTUIIUIAMH, COHSIYHUM yaap
1] Yac MOJIbOBUX POOIT, eJeKTpoodTaIbMisi Ha
3BaprOBaJIBLHUX POOOTAX.

BooimB  Ha OpraHi3zm K1 JIABUX
npodeciiHUX YWHHUKIB HE 3aBKIM BUKIUKAE PO3BUTOK Mpodeciitnoi xBopodu. Ii
BUHUKHEHHIO CIIPHUSAIOTH: KUIBKICTH (J103a) MIKIIJIMBUX PEUOBHH, K1 MOTPAIUISIOTH B
mpaii ¥ moOyTy, SKIi MOXYTh 3MEHIIWTH HETaTUBHUN BIUIMB Ha 3JI0pOB’S;
1HUBIyaJlbHa YYyTJIMUBICTh O THX a00 IHIIMX BUPOOHMYMX YMHHUKIB. HerarusHi



3MIHM B OpraHi3mi BiJOyBalOTbCS TUIBKM TOA1 KOJHM, BIUIUB HECHPUSTIUBOIO
BUPOOHUYOTO YMHHUKA TEPEBUIIYE pIBEHb, SIKUH € O€3MeUYHuM UId 310pOB’S
MPALIOI0YO0TO.

Jns  WKIUIMBAX  XIMIYHUX PEUYOBUH BCTAHOBJICHO TPAHMYHO JIOMYCTHMI
KOHIIEHTpaIlli y OBITP1 poOOUO0i 30HU 1 B aTMOC(HEepHOMY TTOBITP1, Y BOJI1, MIPOIYKTAX
Xap4yyBaHHs, TIPYHTI. [paHuuno Oonycmumi KOHYeHmMpayii WKiOIUGUX pDeuo8UH Y
nogimpi pobouoi 30HU — ye Mmaxi KOHYeHmpayii, sKi npu WOOeHHI 60CbMULOOUHHIL OTi
HA Npayionyux He UKIUKAIOMb Y HUX 3AX80PI06AHb D0 8IOXULEHb V) CIMAHI 30008 4,
WO BUABNAIOMbCA CYUACHUMU 00CMeEXNCeHHAMU, be3nocepedHbo 8 npoyeci pobomu abo
y sidoanenuti mepmin. BCTaHOBICHO TPAaHWYHO MOMYCTHMI KOHIIEHTpAIli Isl BCIiX
XIMIYHHUX PEYOBHH, 1110 BUKOPUCTOBYIOTHCS 3 METOIO 3aXHCTYCLIbCHKOTOCIOAAPCHKIX
POCIMH BiJ] MIKIIHUKIB 1 XBOPOO, BU3HAYEHO TPAHUYHO JOMYCTUMI PiBHI AJIS Pi3HUX
BU/IIB BiOpallii Ta IIymy, Siki CTBOPIOIOTECS CLIICHKOTOCIOAPCHKIUMH MalTHHAMH.

[xigmuBa Al BAPOOHUYMX YMHHHUKIB HA OPraHi3M JIOAUMHU IMOCHITIOETHCS TIPU
MO€/THAHHI iX 3 TaK 3BaHUMH CYNYTHIMU HECHPUITIMBUMH YMOBAaMHU Tpaili 1 To0OyTYy,
i IKUMHU PO3YMIIOTh YBECH KOMILIEKC HEFAaTUBHUX COLI1aJIbHO-€KOHOMIYHUX YMOB. /{0
HUX HacaMIiepe/l HaJIeKaTh MIKIAJIWBI 3BUYKH — BKMBAHHS aJKOTOJILHUX HAIO1B,
KypiHHS, HEMPAaBWJIbHA OpraHi3alis BIAMOYUHKY, HEPALIIOHAIbHE XapYyBaHHs TOIIO.

IikaBo npo BaxkJinBe

OTpyeHHS BaXKMMH MeETallaMH TIOCIJAa€ TPETe MICIe Micias OTPYEHb MECTHIHIAMH U
HiTparamMu. Baxki Meramum (MepKypiid, I[UIIOMOyM, IMHK, MAaHTaH, XpOM, HIKelb)
BHKOPHUCTOBYIOTBHCS JIIOJMHOIO 3 JIaBHIX 4aciB. [Ipo HeOe3medHi BIACTUBOCTI JESKHUX 13 HHX,
30KpeMa <OKMBOTo cpibia» — pTyTi, OyJI0 BiIOMO 1€ Ha MOYaTKy APYroro TUCAYOMITTS. O3HaKU
PTYTHOTO OTpY€HHsSI cCIOCTepiramucs B poOITHUKIB KamemomHux ¢adpuk (y mnpomeci
BUTOTOBJIEHHS (peTpy BOBHY BHUMOYYBAJIM B HITpari pTyTi), B MIAXTapiB PTYTHUX UIAXT, Y
MOJIILENCHKUX (BOHM BUKOPUCTOBYBAJIM PTYTHY (hapOy aJis 3HIMaHHS BIAOWTKIB MajblliB). A B
Apyriii monoBuHi XX CT. 3’SBHJIMCS Nepull JaHl NpO PTYTHI OTPYEHHS, HE MOB’sI3aHl 3
0e3mocepeHiM KOHTAKTOM 13 M MeTanioM. Y 1953 p. pryrTio otpyinucs 202 xutesi STOHCHKOTO
MmicTeuka Minamara, 52 3 HUX nomepiu. [IpyunHOIO CTano CnoXKUBaHHS KpabiB, y TKAHUHAX SIKUX
MicTuiiocsi 6araro pryTti. B kpabax BoHa Harpoma/KyBajacsi B pe3yabTari il akyMyssilii 3 BOIU
3aTOKHM, Ky[M CKUJaB CTOKH XIMIUHHUH 3aBOJ, Ha sikoMy MepKypiit (II) xmopuazacrocoByBaBcs sk
kararizarop. [Ipu oMy KOHIIEHTpAIlisl pTYTI B HUPKaxX MOMEpIIHX Jitofiel Oyina B 6 pa3iB BHIIOLO,
HIXK B opradizMmi kpa6is. Tak y 1959-1960 pp. Oyno BUsBIEHO KyMYJISTHUBHI BIaCTHBOCTI BaXKKHX
MeTaniB. BIZKpUTTs XBOp0oO, CIPUYMHEHUX OTPYEHHSIM CBUHIIEM (TaK 3BaHUM CaTypHI3M), TAaKOXK
HAJIeXKHUTh J10 «Haxb0aHb» XX CT. Y XBOpPOro Ha cCaTypHi3M 3 SIBIISIOTHCSI KBOJICTb, amaris,
MOPYIIYEThCA IIaM’sITh, B1I0YBa€ThCs Mporpecyroda (izuyHa i pozymona jerpagais. Llikaso, mo
HEnpsMi BIZIOMOCTI PO 1€ 3aXBOPIOBAHHS MOYKHA 3HANUTH, TOCIII/HKYIOUH Ti YaCH, KOJIU 31 CBUHLIO
BUTOTOBJISUTM BOJONPOBAHI TpyOu. Taxuit BomompoBin aisiB y JaBHboMy Pumi (mpu 1pomy
TPUBAJICTh JKUTTS PUMCBKUX HaTpuLiiB He nepeBuinyBana 25 pokiB), a B XVII-XVIII cT. — B
MockoBcrkomy Kpemsti (came B To¥ mepiof maproBaid «HaWTuximuin»y Onekciii MuxaiiaoBud,
KBOJIMH 1 XxBopoOnuBuii @enip OnekciiioBudy,
«cnabuii ronosoto» loan V). CporonHi, MaOyTh, HiJie B CBITI HEMAaE CBHUHIIEBUX BOAOIPOBOIIB,
MpOoTe KUIbKICTh BMIIAJKIB 3aXBOPIOBaHb Ha caTypHi3M 3pocrtae. [lmoMOym BHKUAA€ThCS B
arMocdepy MiJ 4ac 3ropsiHHA OCH3MHY B JBUTYHaX aBTOMOOLTIB (SIKIIO SIK AaHTHJIETOHATOP
3actocoByeThes toMOyMm (IV) terpaetmn). Tak, y ctomeTpoBiii cmMy3i BIIMO BijJ IIOCE BMICT
cBUHIIO cTaHOBUTH 100-150MKr Ha 1 KT rpyHTY, THMYACOM SIK HOpMaJIbHUM BBaXKA€ThCS CepeIHii
fioro BMicT y mitocdepi mo 10 mxr/kr. IlmomOyM moTparuisie B AOBKULISA i 9ac



BUJOOyBaHHS CBHHLEBUX pyAd. B VYkpaiHi Benmuka KiIbKICTh IUTIOMOyMY 3a0pynHMIa TPYHT i
BOJIOMMHM W HaJIWILIA B JIAHIIOTH JKUBJIEHHS i1 4ac JikBigarii aBapii Ha YAEC. 3a0pynHeHHs
6iocepu TIIOMOYMOM HAOYHO UTIOCTPYE TakUil (akT: yMiCT IUIFOMOyMY B KiCTKax MEpBiCHOI
JIIOMHU CTAHOBUB JIMIIIE 2 MT, TOJI K y cydacHoi moauHu — 100200 mr. Came mmroMOyM, KOTpHiA
HA/IXOIUTh Y TOBITPS y BUIVISII a€pO30JII0, € MPUYMHOI0 BUHUKHEHHS Ti€l MPOTOMIa3MaTHYHOT
OTPYTH, sIKa JEHATYpye OiIKH, 0 BUKIWKAE MOPYIIEHHS (PEepMEHTAaTUBHOI aKTUBHOCTI. BiH ke
3HWXKYE KUTBKICTh TeMOrTo0iny Ta pyliHye eputpountu. (. llunyHos, pociiicekuii exkosor). [Hmri
Ba)KK1 METaJIH, MTO/1I0HO 10 MEPKYPIO ¥ IITIIOMOYMY TaKOXK CIPABJISIFOTH 3arajlbHO TOKCUYHY JIit0 i
ypaxaroTh HacaMIiepell HEPBOBY CHUCTeMy. Bci BOHHM 3/1aTHI HArpoMaJKyBaTHUCsS B OpraHi3mi
JIOAWMHYU, BCl MalOTh IPOJIOHTOBaHY [0, BCl BUJIYYalOThCS 3 KPYrooOiry TUIBKH TICHS iX
BUMUBaHHs y CBITOBUI OKeaH 1 MOXOBaHHS BJOHHUX BiIKJIagax.

Mema: npoaHanizyBaTH TMHAMIKY 3aXBOPIOBAHOCTI JIIO/IEH,
3alHATUX Y PI3HUX Tally3sSX BUPOOHUIITBA Ta CLIHCHKOTO
TOCITO/IapCTBA.

Oobnaonannsa: marepiajau MEIUYHOT CTATUCTUKHU MICTa, paioHY.
006’ckm 00cnidHceHHA . HACETICHHS TIEBHOTO PETIOHY.

Xix podorun

1. 30epiTh JaH1 METUYHOTO PaOHHOTO OOJIKY 3a meBHUM nepioa. Ha ocHoBi

MEIUKO-CTAaTUCTUYHUX JAHUX BCTAHOBITE:
® HaMOUIBII TOIIMPEH]1 3aXBOPIOBAHHS JIIOIEH, SKI IPaIlolOTh Ha

HIAIPUEMCTBAX XIMIYHOI MPOMHCIOBOCTI; MPALIBHUKIB epepoOHOT
IIPOMHUCIIOBOCTI;

MOIIUPEHI 3aXBOPIOBAaHHS OyIiBETbHUKIB, IpaliBHUKIB
aBTOTPAHCIOPTHOT Taly3l, JIETKOT Ta XapuyOBOi MPOMHUCIIOBOCTI;
3aXBOPIOBAaHHS, TOMIMPEHI Cepel  MpaIliBHUKIB,  3alHITHX
PO3YMOBOIO JiSTTBHICTIO (EKOHOMICTIB, METUKIB, YUYUTENIB TOIIIO).

Otpumani nani BHecTH y Tadmuirto 20.1.

Taonuuys 20.1

IIpodeciiini 3aXBOPHOBAHHS 110 rAJIy3X BUPOOHHUIITBA

Hommupeni npogeciiini 3axBoproBanHs (KiIbKICTh

oci0)
3araiab
Opra- Onmno- Ha Ki-
Tanysi Onko- | Cepue- HiB pHoO- Auepri | Indexk- Inoni JbCTh
IPOMHCJIO JIOTivHi BO-Cy- AUXAH- | PYXOBO -iHi nilini obcTex
. % JTUHHI HA ro amna- €HHUX o
BOCTI
pary ra-
Jy39X
XimiuHa
Bynisenbaa
Mertanypri
WHa
ABTOTpaH-
CIIOpTHA
Jlerka

[TepepoOna




CUIBCBKOTO
crofapchka

PozymoBa
TISIIBHICTD

Pazom

* TIpumiTka: Y pasi HeoOXiTHOCTI ray3i MPOMUCIOBOCTI MOKHA 3MiHIOBaTH 460 JOMOBHIOBATH

2. 30epiTh BIIOMOCTI JJAaHUX MEIUYHOTO PAOHHOTO OOJIIKY 100 HAWOLIbIII
MOIIMPEHUX 3aXBOPIOBAHb IMPAIlIBHUKIB cejla, MpoaHalli3yluTe ix Ta 3po0iTh
BIJIMTOBI/THI y3araJbHCHHS.

3. Busnaute mpuuMHM BUHUKHEHHS OKPEMHX 3aXBOPIOBaHb, MOB’S3aHUX 3
KOHKPETHUM Mic1iieM poOotu. PesynbraT BHECITh Y Tabnuio 20.2.

Taonuys 20.2
IIpodeciitni 3aXBOprOBaHHS
Ianysi 3axBopoBaHHsA, mna- | YHHHHKH, Bami
NPOMHCI0BOCTI * TOoJIOTil,  HaAWOiNbII Npono3uui
XapakTepHi 1Js mpa- | o i
UiBHHUKIB BilNOBiIHOI | BININBAIOTH 110710
ramuysi YCYHEHH
ABUHUKHEHHS SANPUYUH
XBOpPOOH
XimiuHa
ByniBensHa
Mertanypriiina
ABTOTpaHCHIOpTHA
Jlerka
Cinbcpkorocnonapcbka
[TepepoOna

Po3ymoBa nisbHICTB

3arajJibHMii BUCHOBOK

0A0 MOIIMPEHOCTI
naToJorii

y

NpaniBHUKIB  JaHOL
rajuaysi

* Ipumitka: Y pasi He0OXiAHOCTI Tamy3i MPOMHUCIOBOCTI MOKHA 3MiHIOBATH 200 JOTIOBHIOBATH

4, Cxianite niarpamMu JUisi TUSTH HaWOLIbII TONMIMPEHUX 3aXBOPIOBAHBb
MpaIliBHUKIB MICTa Ta cea.
5. Big tpuBanoi po6otu 3 EOM po3BUBarOTHCS 3aXBOPIOBAHHS OYEH, IIKIPH,
3’SBIISIOTHCS  aneprii, jaemnpecis. B KiHOK-omepaTopiB KOMII FOTEPHOI
TeXHIKH, $K1 mpoTsiroM 6-10 pokiB MIOACHHO KOHTAKTYIOTh 13 III€IO
amaparyporo, MOPYIIyeETbCS MEHCTPYAIbHUN MK, MOXYTh PO3BUHYTHCS

pak MOJIOYHHX

3aJ103,

IIUTYHKOBO-KHIITKOB1

3aXBOPIOBAHHS,

CIIOCTEPIraloThCs MOPYIICHHS TMCUXIKU, TPAIUISIOTHCS 3PWMBH BariTHOCTI.
Taxi Bumnanku 3adikcoBano B CHIA, IIBemii, SAnownii. BuzHaute cTyminb




pPU3UKYy BUHUKHEHHS MpOo(deciifiHUX 3aXBOPIOBaHb Yy KIHOK, siki moHaa 10
POKiB mpaIfrorTh oneparopamu EOM.

6. 3a JMaHUMHU MEIMYHOI CTaTHUCTUKH ICHYE TIpsSMa 3alieKHICTh MIK
3a0pyAHEHHSIM aTMOC(HEpPHOTO TOBITPS Ta MEPBUHHOIO 3aXBOPIOBAHICTIO
HACEJICHHA Ha XBopoOu opraHiB nuxaHHs. JlaHi, orpumani Bamu y nporeci
JOCIIHKEHHS MIATBEPHKYIOTh a00 CIIPOCTOBYIOTH IIETBEPXKEHHS?

7. 3anmporoHyWTe TPOMO3MUINi IMIOAO0 3amo0iraHHS  OKPEMUX  BHJIIB
npodeciiHnX 3aXBOPIOBAHb.

BucHoBku. Ha mizncraBi y3arajgbHEHHS pe3ylbTaTiB CTAaTUCTHUYHUX JAaHUX
3pOOUTH BHCHOBKM IIOAO TOIIMPEHOCTI TEBHUX BHJIB 3aXBOPIOBAaHb CEpe.l
MpAaliBHUKIB BIAMOBITHUX Taidy3edl BHUPOOHMIITBA; 3pOOUTH KUIBKICHUHM 1 SKICHUN
aHaJi3 3aXBOPIOBAaHb, MPUTAMAHHUX MICIIEBUM 1 CUTHCHBKUM MEITKAHIISM.

3anuTanaga

1. SIx Bu BBaxkaeTe, 4u icHye Oe3nocepeHs 3aJeKHICTh MIKIPOQeEci€ro i
3aXBOpIOBaHHIMU? BianoBias OOTpyHTYHTE.

2. SIxi 3axBOpIOBaHHS  IMEpeBa)kartoTh y (axiBIliB BaIOiMaiOyTHHOT
creniajabHOoCTI?

3. YoMy 3a CydyacHUX yMOB CTaH 3J0pOB’sl HACEJICHHS YKpPAlHU MOCTYIIOBO
MOTIPUIY€EThCA?

4. Jle, Ha Bamly AyYMKY, JIFOU YacTillle XBOPIIOTh — y CEJIl, UM Y MICT1?

5.5x1  3axomu Tpeba 3ampoBa[pKyBaTH [UIsl YIEPEIKEHHS Ta YCYHEHH:
npodeciiHUX 3aXBOPIOBaHb?

6. lkUM  YMHOM CHOXHBAHHS 3a0pyIHEHOI BOAM MOXE TIPHU3BECTH JIO
MOTIpIIaHHS CTaHy 310pPOB’s?

7. SIk1 3aXBOpPIOBaHHS € HAWOUIBII MOIMIMPEHUMHU cepell (PaxiBIiB, 3aWHATUX Y
cthepi oOcmyroByBaHHs?

8. U ICHYIOTh XBOPOOH «MICTa» 1 «cenay?

9.5k Bwum BBaxaete, ski mnpodecii y HaUOUIBIIIOMY CTyMNEHI CHPHUSIOTH
BUHUKHEHHIO CEpIIEBO-CYIMHHUX 3aXBOPIOBAHb?

10.4x1 xBopoOU MOXKYTh TiepeaaBaTucs 13 3a0pyaHEHOIO BOAOIO?
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Tema: AHanNi3 nobyroBux Bigxopais
Ta iX peumkni3sauina

3a0pyAHEHHS HABKOJUIIHHOTO CEpPEIOBHIIA
% TMOOYTOBUM CMITTSIM TPHW3BOAUTH 10 PYWHYBaHHS
%% CKOJOTIYHOi pIBHOBATM HE TUIBKH B OKPEMHX
perioHax, ajge W Ha IJIAHETI y IJIOMY.
HefiTpanizamisi Takoro MIKIUIMBOTO BIUIMBY Ha JOBKUUIA — mMpoOiema, sika XBHIIIOE
CBITOBE CycnibCcTBO. KookHMI MelkaHenb 3eMyIi  yTBOPIOE MPUOJIKU3HO | T CMITTS Ha
piK. SIKOM CMITTS, 1110 HAKOTIMYYETHCS 3a PiK, HE 3HUIILYBAJIH, a 3BAJIIOBAJIU B OJJHY KYyIY,
TO yTBOpHJIacsa Ou ropa 3aBBUILKH 3 Enbopyc (5642 m)!

Otxe, mepepoOka W ytumizalliss moOyTOBUX BIJIXOJIB, YTBOPEHUX CYYaCHUM
CYCIIIJICTBOM, CTalOThb OJIHIEI0O 3 TOJOBHMX 3ajad 3axucrty JoBkUuiL. Ha
ypOaHi30BaHUX TEPUTOPISAX PO3MIIICHHS BIAXOMIB CTOITh Ha MEPIIOMY MiCIll 3a
3HAYUMICTIO CEpell EKOJIOTIYHUX MpodseM. Y KUTIOBOMY (OHAI MICT Ta CEJHIL
MICBHKOTO THITy KpaiHU IIOPIYHO HArpOMAKYeThCs Onmu3bko 40 MIIH. M1 CMITTS, SIKE
3HEMIKO/KY€EThcsl HA 700 MIChKMX 3Baiuilax Ta 4 CMITTECHATIOBAIBHUX 3aBOAAX.
3arajioM CydacHe CYCHUIbCTBO YTBOPIOE CMITTS MEPEBaXHO Takux kKareropii (/lus.
puc. 10):

7% xap4oBi 18% _
Biaxoau rocriogapi
12% iHLWi BiAXxoam

8% nnacTtuk

8% meTanu 40% nanip Ta

7% cKIo KapTOH

Puc. 10. Cxaan TBepanx nodyToBUX Biaxoais
OCHOBHUM MCTOJAOM BHAAJICHHA TBCPIAUX HO6YTOBI/IX BiI[XOI[iB 3aJIMIIIa€ThCA

CKJIalyBaHHs iX Ha TMONIoOHaX Ta HEOPraHI30BaHMX 3BAIHUIIAX Pa30M
npomuciaoBuMu  Biaxomamu Il 1 IV kiacis

MKa YYCHUX: . .
Ay y Hebesneku. Jlo 80% momironiB mjis TBEpAMX
OcHOBHa  mprUYMHA  3POCTAHHS

OGCATIB TOGYTOBHX BiXOMIB — 3MiHA MOOYyTOBUX BIJIXOIB HE BIAMOBIIAIOTH CAaHITAPHO-
CTIOCOOY KUTTS JTFOMHH. TiriEHIYHUM BUMOTaM 1 eKCIUTyaTyroThcs 0e3
3aMmo0DKHUX 3aXO1B 11010 3a0pyIHEHHS
MIJ36MHUX BOJ Ta IMOBITpAHOTO OaceiiHy. JlomyckaroTbCs NOPYILIEHHS PEXUMIB
yTHIII3alli Ta 3aXOPOHEHHS 30J1M 1 [IUIaKIB Ha CMITTECTATIOBAILHUX 3aBOAax. Yce lie
MPU3BOIUTH JI0 MIOCUJICHHS COIIaIbHOTO HAIPY>KEHHS.



VY BITUM3HSAHIN Ta CBITOBIN MPAKTHII HAWOIBIIOTO MOMIUPEHHS HAOYIIN TaKi
MeToAu nepepoOku TBepaAux nodyroBux Biaxoais (TIIB):

OyHIBHUIITBO IMOJIITOHIB JJIsl 3aXOPOHEHHS 1 YaCTKOBOT 1X IEpepOOKH;
CIAJTIOBaHHS BIIXOiB HA CMITTECTIAIOBATILHUX 3aBOJIAX;
KOMIIOCTYBaHHS (3 OTPUMaHHSIM a30THOTO J100puBa abo Oiomaingpa);
dbepMmeHTarlist (oTpuMaHHs 010Ta31B 13 TBAPUHHHUX CTOKIB);
MOTIEPE/THE COpTYBaHHs, yTWIi3amis 1
peyThIi3amis MiHHUX KOMIIOHCHTIB,; ' Hosinka:
. . . . Bapricte  cnaneHHs — TBepAux
e mipoyi3 (HarpiBaHHs 0e3 JOCTYIly MOBITps) . : : L
. o B1AXOOIB Ha 3aBOAl TEPMIYHO1
TIIB [IpH TEMIIEpaTypl 450'1950 C. nepepoOKH MOOYTOBUX BiIXO/IiB
Anami3 craHy 1 TEHAEHLIM  PO3BUTKY  «Emepris» craHoBuTh 5,76 rpH. 3a
CBITOBOI MPAKTHKH IMOKA3y€, IO 3 yCix MeromiB 1 M. (DakTuuHO — BHBE3CHHS

IPOMHUCIIOBOT  HepepoOKM  Halbinem  gacto M0oOyrosoro CMITTS Ha

3aCTOCOBYIOTH ~ TepMiuHy o00pobky TIIB, s CMITTessamme - - AH Ha
o CMITTECIIAJIFOBAJIBHU N

OCHOBHOMY — CHAJTIOBaHHS. IIpudoMy HaiGimbmI

: : . 3aBOJL
MOIIMPEHA TEXHOJIOTISA TEPMIYHOI OOpOOKH TIpHU OGXONUTBCS MEINKAHIM  MicTa

temmneparypi 1000-1200°C. pu6an3HO B 50 MJIH. IPH.IIOPOKY.
3 HOBUX TEPMIYHHUX MPOILIECIB, aTpOOOBaAHUX

y JOCJITHULIBKUX YCTaHOBKAX, 3aCIIyTOBYIOTh HA YBary MipoJii3Hi MPOIEeCH, OB’ sI3aH1
3 rasuikailiero BiaxoAiB npu temmneparypax 1500-2000°C. Onnak, yepe3 CKIaIHICTh
TEXHOJIOTIYHOTO TIpolecy, AaHuM crnocid nepedyBae Ha CTajli eKCIEPUMEHTAIBHOTO
anpoOyBanHs. Kpim Toro, peanizailisi IbOro METOAY Y IPOMUCIOBUX YMOBaxX BHUMarae
CTBOpPEHHS HOBOTO OOnanHaHHsA. TepmiuHa mepepoOKka Mae TMepeBaru: I03BOJISE
HalOIbIIIe 3HEIIKOJUTH BIAXOAH, MEPETBOPUTHU iX y CYXMH HEIIKIIJIMBHI 3aJIUIIOK
(UTaK 4M MW); 3HAYHO CKOpPOTUTH iX Macy (y 3-6pasiB) i oOcsar (y 10-15 paszis),
BUKOPUCTOBYBATH BIJXO/IH SIK JHKEPENIO MaTepialibHUX pecypciB 1 eHeprii. [IpoTe icHye
HU3Ka CYTTEBUX HENOJNIKIB y pOOOTI TaKUX MIANPUEMCTB. 30KpeMa: MpHU CHATIOBaHHI
30UIBIIYETHCSI YTBOPEHHS TOKCUYHUX Ta3iB,3 XapaKTEPHUMU JJII CMITHUKIB 3allaXxoM;
BUKOPHCTOBYBAaHI arperard He O0OJagHaHl OYMUIEHHSM Ta3iB  BlJ XIMIYHHUX
3a0py/lHIOBaYiB, IO 3HAYHO TMOTIPIIYE EKOJOTIYHUN CTaH B palioHaX TaKHUX
MIPUEMCTB; K MPABUIIO, IMIANMPUEMCTBA 3HAXOISATHCSA 1032 MEXKEI0 MICTa, OTKe
OTpYMMaHa TpHU CIHAJIOBaHHI TETUIOBA E€HEPTisl 3aCTOCOBYETHCS
MIIPUEMCTBAMU B OCHOBHOMY TUIBKH
Yu 3nacre Bu, mo JUIST  BIAaCHUX TOTpPed, 10 3HUKYE
pomuHa 3 TPHOX-YOTHPBOX OCi0 INOMHA  eKOHOMIYHI TMOKA3HUKMU MiJIPUEMCTBA B
YTBOPIOE T BHKMJAC HPHONM3HO BIAPO  \inonry: yei [1{AMPUEMCTBA MPALOKTH 3a

cMITTs. TakM YNHOM Ha KOXKHOTO MEIIKAHIIS IDIMOIO  TEXHOIOTIEIO 0610 6e3
HaIIOro MICTa Ha PIK NpUIagae NpuOIM3HO p 1 ’

100 Bigep a6o 180-220 «kr TBepaMX nonepeaAHLoro COpryBaHHsA CMITTA, IHO
MoOyTOBUX BI1IXOJIB. TaKOXX CIIpUSA€ 3HMKCHHIO E€KOHOMIYHHUX

MOKa3HMKIB MIIIPUEMCTBA.

OT1xe, sIK PO3MIIIEHHS HA TOJIITOHI, TaK 1 CHAaJIIOBAaHHS BIIXOMIB € BAPTICHUM 3
TOYKH 30py EKCIUTyaTaIlii, Xo4a BEJIMKY YACTUHY BI1JXOJIB, IO HAIXOASITH TYU,MOKHA
BUKOPHUCTOBYBATH MTOBTOPHO 200 MEPEpOOIIATH, SKIO BUITYYUTH BIAMOBIIHI (hpakinii Ha
cTafil IEpBUHHOTO 300DY.



[lepepoOka chOroAHI € HAMMPOTPECUBHIIINM METOJOM BHUPIIIEHHS MPOOIEMHU
BimxoxiB. [ToBTopHIii mepepoOili miaisaratoTh Marip, CKII0, 3aJ113H1 Ta aJIOMiHI€EBIOaHKH,
TEKCTUJIb, TTACTHK, OPTaHiuHI BIAXOAU. YC1 Il MaTepiaia, OTPUMaHi PU COPTYBaHHI,
3HAXOAATh TOMHUT 3 OOKy oOpraHizamiid, SKi 3aliMalOTbCSd TPHHOMOM BTOPHHHOI
CUPOBHHH.

SAkmo BpaxyBaTH, 110 OUIBIIY IOJOBHHY BIJIXOMIB CTAHOBJSATH IaKyBaJIbHI
MaTtepiajgd, TO CTa€ 3pO3yMIIUM, IO OJHHMM 13 CIOCOOIB BHpIIICHHS MpobiaeMu
BIJIXOJIIB € CKOPOUYCHHS iXHBOI KIJIBKOCTI. Tak, oJHOpa3oBa yIaKOBKa Ja€ 3HA4YHI
nepeBaru BEJTMKUM BUPOOHUKAM TOBapIB, T IBUTITYFOIH iXHIO
KOHKYPEHTOCIIPOMOXKHICTh, MpOTEe BHMarae B 6-9 pasiB Oigbple eHeprii Ha
BUPOOHUIITBO MaKyBaJIbHOTO MaTepiany 1 Ha 20-25% 30imblnye oOcar moOyTOBHUX
B1JIXO/IiB TIOPIBHSHO 3 IUISAITKAMH 1 CKIITHKAMU 0aratopa3oBOr0 BUKOPUCTAHHS.

CopryBaHHs Ta IepepoOKa BiIXO/IB MAIOTh OaraTo mepesar:

e MEHIIUW 0OCST BIIXO/1B MOTPAIUISIE HA 3aXOPOHEHHS a00 CIIaTIOBaHHS.
¢ Marepiajy BUKOPHUCTOBYIOTHCS IIOBTOPHO.
o 30epiraloThCsi MNPUPOJHI PECYpPCH, 30KpeMa JepeBuMHa, HapTa 1 METalIu.

CopryBaHHs TOOYTOBHX BIJIXOIB BIJIMOBIJIA€ CBITOBUM IIiX0/MaM y

MOBOJKEHHI 31 CMITTSIM, a caMe, CIIpUsA€3ano0iraHHIo Mam’sitaiiTe!
iXHBOrO  HAJAMIPHOTO  YTBOPEHHS, IIOBTOPHOMY  IloGyrosi 3BaJIMILA €
(bararopazoBomy BUKOPUCTAHHIO)  BTOPUHHOI  NOTCHUIHHUM

CUPOBHMHHM, yTHIII3alli Ta 0€3MEYHOMY PO3MILIEHHIO. JUKepeso

M 3a0pynHIOBaYiB JOBKULIS Ta

Ile ™moxe 3aolaauTH KOWITHU JUIsl CYCHIIbCTBA,
3pOCTaHHA

CTBOPUTH HOBI poOOYl MiCUS B raiysl inexuiii

HOI3aXBOPIOBAHOCTI HACEJICHHSI.
30upaHHs, COPTYBaHHS Ta MEPEPOOKH BIXO/IIB Ta MOJIMIIUTH CTaH JOBKIJUISI, a TAKOXK
3HU3UTHU PU3UKH 7151 Baioro 310poB’s.

OnHi€ro 3 Mepenrkoj] Ha NUIAXY J0 3alpoBaKEHHS MEPEpOOKH BIIAXOIIB B
VYkpaini € BIJICYTHICTh HOpPMATHBHOI 0a3u JjIsi 3a0€3MEUeHHS COPTYBaHHSI TBEPIUX
noOyTOBUX BIJXO/IB.

CnpoOyeMO BHU3HAUUTH LUISAXU PO3B’s3aHHA MpoOnemMu 0ojail Ha pIBHI CBOEI
POIMHH.

IlixaBo npo BaskInBe

KinbkicTs moOyTOBUX BIXOAIB y KpaiHax € pizHoto. Tak y micrax ®@panuii, Benukoi bputanii
iX KUIBKICTh CTaHOBUTH 17 MitH T/pik, y @®PH — 20 muH 1/pik. ¥ mictax SAnoH1i BIAXOAIB yTBOPIOETHCS
920-2120 r Ha omuy mromuHy 3a 100y, y @panmii — 620 r. Lle 3Bu4vaiiHa KIIBKICTH IS
MIPOMUCIIOBOPO3BUHEHUX KpaiH. HalOuiblly KiTbKICTh BIAXOAIB y PO3PAaXyHKY Ha OIHY JIIOIUHY
marots CIIA, ix Tyt 0,47 — 0,52 1/pik a60 1450 r/aens. 3aranbHuil CBITOBUN 0OCST TBEPIUX BiIXO/IB
B YkpaiHni ctaHoBUTH 10-11 MutH. TOH Ha pik. 3Banumamu 3aifHATI 2600 ra 3emenb. Y cepeqHbOMY iX
B MICTax yTBOPIOIOThCS NMPHOIN3HO 1 TOHHA Ha OJIHY JIIOMHY Ha PiK.

Y KueBi 3a pik yrBoproeTbcs Onm3pko 800 THC. TOHH TBEpaUX IMOOYTOBUX BiJIXOJIB.
[Tpubnuzno 50% ckinanaloTh XapyoBi Ta ManepoBi BiaAxoaH, a iHmi 50% — momieTusieH, miacTMaca,
ryMa, CKJIO, METajH, JIEPEBUHA — I[IHHI KOMIIOHEHTH, SIKI 4epe3 BiACYTHICTh PO3ILIHLHOTO 300Dy,
CIIy’kOM 3 COpPTYBaHHsS Ta CKJIaJaHHA HE YTHII3YIOTbCsA 1 0€3 mepepoOKd 3aXOpOHIOIThCS abo
3HHNIYIOTHCSI, BAMArarto9H JOIATKOBOI IJIOMII Ha 3BaJIMIAX 1 OJIrOHAX Ta eHEPTeTHYHUX BUTPAT TPH
iXxHpOMy cramoBaHHi. Maca 1 M3 MichkuX BigxofiB ckIagae mpu6musHo 250 Kr.

TunoBut ckIaa MICBKUX BIIXOIB TaKuid: mamip Ta KaptoH — 41%, cmitts 17,9%, ryma, mkipa
ta nepesuHa — 8,1%, xapuosi Bigxomu — 7,5%, meranu —8,7%, cxio — 8,2% Tta in. — 1,6%.



3BiCHO, 1110 CTPYKTYpa BIAXOIB 3aJICKUTH B/l HAIlIOHATFHUX OCOOIMBOCTEH Ta TPAJAMIIIA HACEIICHHS.
VYV Inunii yactka xapuoBux BigxomiB MizepHa, a B CIIIA, naBmaku, mocsrae 21%. Jlmsmict
PO3BUHYTHX KpaiH XapaKTepHa BHIIA YACTKA y BIIX0/IaX TUIACTUKY pi3HUX BUIIB. [IpobieMu Bigxo/iB
Ma€e BUCOKY TOCTPOTY Yepe3 HU3bKY MIBHIKICTh IXHBOTO po3kiazneHHs. [lamip pyiiHyeThcs yepes 2-
10 pokiB, koHCepBHI Oaku Maibke 3a 100 pokiB, nmonieTusieHOBI Marepianu — 3a 200 pokiB, maacTmaca
3a 500 poxkiB, a ckJI0 a1 MOBHOTO po3nany Bumarae 1000 pokis.

BusnauTte Macy BiJIX0O/1iB KO’KHOI KaTeropii Ta CyKyImHy Macy.
cepedHii TOKa3HUK BIIXOAIB Ha OJHOIO

3. BcraHoBiTh
METITKAHIIS
poOoTH BHECITH y Tabmd. 22.1.

Knacudikauisa mno0yToBuX BiAX01iB MO€I POAMHHU 32 THKIEHb

Mema: HaOyTu HaBUYOK IOJO KIJTBKICHOTO Ta SKICHOTO aHai3y

moOyTOBHUX

BIJIXO/IB;

3’sICyBaTH

peIMKIIi3alii KOXKHOI KaTeropii BiIXOIIB.

Oonaonanns. TaKETU MOJICTHIICHOBI; Bary.

006°cxkm 0ocnioxycenHa . TOOYTOB1 BIIXOAU

Xix podorn
1. PoscopryiiTe BiXO[H, 110 HAKOMUYUIIKCS BIOMA 3a TUXACHb (OIHY, Bl a00

TpH 100M) 332 HACTYITHUMH KaT€rOpIsSIMH:
nanip; Memain; Xap4osi 8i0Xo0u,; niacmmaca,; cKio, iHull.
2. CxuamiTe mepesik OCHOBHHUX MPOIYKTIB Ta MaTepialliB KOXKHOI KaTeropii.

IJIAXH

3MCHIIICHHA

abo

BanioikBapTupu (OyauHky). PesynbraT mpoBeneHoi

Taonuuys 22.1

i
crocTe-
pekeHb

Kareropis i kinbkicTb Bigxoais

(xr)

Iamnip

Metan

Ckio

Ilnacr
Maca

Xapuosi
Bigxomn

Tume

3arajb-

HA KiJIb-

KicTh 32
JeHb

1

2

7

Maca 3a
THXKIEHD
KI'




Cepenne
3H-HA 3a
JA€eHb, KT




4. BcTaHOBITH MacOBY YacCTKy KOKHOI Kareropii BiaxoaiB y % (). MacoBy
gacTKa (®) KOXKHOI KaTeropii Bixo/1iB oOpaxyiiTe 3a (hopMyIIor0:
Maca neBHOi KaTeropii BiJxo/1iB
(w) = x 100%
CykyrmiHa Maca BIAXOIB

5. ChopmymoiiTe mpono3uIlii MO0 3HMKEHHS KITBKOCTI KOXKHOI Kareropii

BIJIXOJIIB, PE3YJIbTaTH y3arajlbHEHHs BHECITh y Tabnuiio 21.2.
Taonuys 21.2
ITpono3uirii 1010 3HUKEHHS KUIBKOCTI KOKHOI KaTeropii BiIxoaiB
O) . . ..
% Bin HInsixu om0 3HNKeHHS KiJIbKOCTI KOKHOI
Cepe- | zaranbmoi KaTeropii Biaxoain
Karero- JHE Kinpkoceri | SMCHIICHHS .
pist 3Haye KUIBKOCTI CIO- [ToBTOpHE Penukimizanis
BigxoniB HHA 32 JKUBaHHS IIEB- BUKOPHUCTAHHS BIJIXOJIIB Y
eHb HOTO po- BIJIXO/IIB JIOMAIIHIX
IYKTY YMOBax
IManip
Meran
Cki10
ILnacr
Maca
Xapuosi
Bigxomu
IH1e

6. CxiamiTe TaOMUITIO KaTEropii i KiJbKOCTI MOOYTOBUX BIXO/iB BaIIOi POIUHU
3a, MICS1Ib, PIK.

/. BuzHaute ekOHOMIYHUHM e(EeKT BiJl yTUJi3allli NOOYyTOBUX BIAXOAIB, Y3SIBIIM 32
npukiIag Makynarypy: 60 kr makynarypu 30epiratoTh BiJ 3pyOyBaHHS OJHE
J0pocie AepeBo, 13 1 Kr mMakyaaTypu MOXXHA BUTOTOBUTH 25 30mIHTIB, 1 Kr
Makynatypu 3aomaauth 0,2 mi Bomu i 1 kBt/rom enekrpoeneprii mpu
BHUT'OTOBJICHHI Tarepy.

8. Himeuuuna 1 [lIBenis nepmumu BIpoBaAWIA CUCTEMY TOOKPEMOTO 30MpaHHS 1

COpPTyBaHHS  MOOY-TOBHX
BigxomiB. CMITTEBI Oadyku
o

HIMELBKAX IMOMEIIKAaHb
pi3HO-0apBHI

— cipi, JXOBTI, 3€lleHI —
KOJIIp BH3HAYa€ CMITTA
neBHoi kareropii. Koxxuuii




Ma€ IpaBo Ha CBi BUOIp —
PO3KJIACTA  CMITTSI  TIO
OKpEeMHUX KOHTEHHepax y aBopi ab0 X BHKHHYTH YyCIO KYIy CMITTA B



cmitrenposin. [Ipore, y apyromy Bumanky tpeda CrjiaTuTH 32 poOOTY JIFOIUHH,
sKa COpPTYyBaTUME CMITTS, a TUIaTHS 32 HECOPTOBAHE CMITTA y I1’SITh Pa3iB BUIIIA.
OOrpyHTYyiiTe TOTOBHICTH YKpAiHI[IB BUKOPHUCTOBYBATH TaKy KUIbKICTb
CMITTEBUX 0auKiB, sika 300paxeHa Ha doTorpadii.
9. Mu 3p0o6UMO CBIT YHCTILINM, AKIIIO:
® «A0aiiIMBO» CTaBUTHUMEMOCS JI0 CMITTS — MaMm’ sITaTUMEMO, IO 3HAYHY
YaCTHHY BIJIXO/IB MOKHA 1 TOTPiOHO COPTYBATH Ta MEPEPOOIIATH;
® YHUKAaTUMEMO HETIOTPIOHOI YIIaKOBKH;
® HAJABaTUMEMO TiepeBary MaKyBaJbHUM MaTepiajaMm, SKi MOXHa
BUKOPHUCTATU TOBTOPHO, MEPEPOOUTH, a00 BUTOTOBJICHUM 3 €KOJOTTYHO
HEIIKIJTMBUX MaTepiaiB.
Jlomnaiite cBO1 MipKyBaHHSI.
(Llixasi idei: 6pumaHcvKi 8ueHi npayoms Hapasi HA0 CMBOPEHHAM YNAKOBOK 3
nonimepy, 30amHo20 W8UOKO PO3KAA0Amucs y epyumi. AecmpilicbKi 8ueHi 0osenu,
wo payion eieyi Ha 60% mooice cxnadamu nanepoge cmimms, HacuueHe
noscusHumu pevosunamu. Y CIIA i Kanaoi euxopucmogyroms 6acamopasosi
NIAWKY I3 AKPUIOBOI NAACMMACU, NOBMOPIOBAHICMb GUKOPUCIAHHS SIKUX MOXMCE
cmanosumu 100 yuxnis).

BucHoBku. Bu3znaute sikuii Buj BIIXOA1B MepeBaXkae y Ballliid ciM’1, 110 MOXKHA
CKa3aTh Ha MIJICTaBl OTPUMAHMUX JAHMX. 3@ pe3yJIbTaTaMU MPOBEACHUX JOCIHIKEHb
MITOTYHTE 3BIT.

3anuTaHHA

1. Axuit BUI B1IXO/IB MEpeBaXkae y Ballii cim’i?

2. SIkuii BUCHOBOK MOYKHA 3pOOHTH 32 pe3ylbTaTaMi OTPUMAHHUXIAHUX?

3. [lopaxyiiTe sika KUIbKICTh BIIXOAIB YTBOPIOETHCS y Ballllil CiM’1 MPOTATOM
OJTHOTO THKHS, MICSLISI, POKY?

4. Slka KUIBKICTh TEpUTOPIi MOTPIOHA JyUIsl 30€epiraHHsl BIJIXOMAIB Ballloi CIM’1,
YTBOPEHUX 32 PiKk?

5. Uomy mpoOiema moOyTOBUX BIIXOMAIB € OAHIEI0 3 HAMOUIBII BaXKJIMBUX Y
CYy4aCHOMY CYCILIbCTBI?

6. SIxi 3axoau ocobucto Bu MokeTe 3amponoHyBaTH MO0 PEIUKIIIZAIT
noOyTOBHUX BIJIXOJlIB, YTBOPEHHX Y BaIlliil cim’i?
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‘I ’ Nepepobxa ra yrunizauin eigxonie

Tema: PexynepauinHi metogmn
yTunisauii BigxoaiB Ha

: nignpmMemMcTBax micrta

YTBOPEHHS

Ha croromui

B VYKpaiHl y pe3yibrari
BEJIMKUX  OOCSTIB  TOKCHYHHX

MPOMUCIIOBUX BIJIXOIB IpobOiema Oe3neku s
30pOB’s1 HaceleHHs Ha0yma 0COOIMBOITOCTPOTH.

HeBianmoBiIHICTh MPOTPECYOUOTO

HAKOIIMYCHHA IMPOMHCIIOBUX BiI[XOI[iB Ta

3aXOdIB  IIIOJO

ix yrumzamii  Ta

3HEIIKO/PKEHHSI 3arpoXKy€ €KOJIOTIYHOK KpU3010. YTBOPIOBAaHHS IMPOMUCIOBHUX
BIJIXO/IIB € HACIIKOM JiSTbHOCTI 00’ €KTIB MTPOMHUCIOBOCTI, CLIIBCHKOTO TOCIIO/IapCTBA,
TPaHCIOPTY, OyIBHUIITBA, HAYKHU Ta 1HIIMX cep AISIbHOCTI.

Veci  BiAxogu B 3aJIEKHOCTI  BIJ
BJIACTHUBOCTEH IOOUIAIOTE Ha 4 kiacu
HebOe3neku: I-i - Hag3BuyaiHo Hebe3neuHi;ll-
i - Bucoko HeOesmeuni; III-it - momipHO
HeOe3neuni; IV-i - wMamo HeOe3IeuHl.
bimenricTe BigxomiB, ski Hajexars o III-IV
KJIaciB HeOE3IIeKH BUIOAISIOTHCS Ha IIOJITOHHU
TBEpIUX MOOYTOBUX BiIXOAiB. Bigxomu

XIMIYHOT 1 TIpHUYOOOYBHOT

IIPOMHMCIIOBOCTI

Ile Ba:xxauBo!

B Vkpaini HeMae NOJIrOHIB A7 3aXOPOHEHHS
IPOMUCIIOBUX BIAXOAIB MEPIIOr0 1 JPYyroro
KJIacy HeOe3IeKH, siKi O TTOBHICTIO BiJIIOBI TN
TEXHOJIOTIYHUM Ta  CaHITapHO-TIri€EHIYHUM
BUMOraM. Hemae Takox cCreliagi30BaHUX
3aBOJIIB 3 MEPEPOOKU TOKCHYHUX ITPOMHCIOBUX
BIJIXOIB.

HaKOIIMYYIOTb Ha CHeHiaHLHI/IX

HakonuuyBauax. Pemra BigxomiB, siki Hamexars no II 1 III kmaciB HeGesmexu

30epiraroThCsi Ha TEPUTOPIT MIATPUEMCTB.

VYTunizanis BiAXo/1iB BiI0YBa€ThCSI TAKUMU CIIOCOOAMU:

1) ckamyBaHHS a00 3aXOPOHEHHS;
2) CIIaltOBaHHS;

3) OYMILICHHS BiJl IIKIJTMBUX PEUOBUH, SKE 3IHCHIOETHCS 3a JIOTIOMOTOIO:
MEXaHIYHOI'0 OYMILEHHS METOAOM B1CTOIO B CIIEIIAJILHUX B1ACTIMHUKAX

PIIKUX CTOKIB, QIIBTPYyBaHHSA 1 T.II.,
' XIMIYHOTO OYMIIIEHHS, KOJIM IIKIJJIMBI

KOMIIOHEHTH B1JIXO/[1B IEPETBOPIOIOTH Ha 0cajl 0o

PO3KJIa1al0Th,

" (p13UKO-XIMIYHOTO OYMILIEHHS], TOJJOBHUM YHHOM,
METOJIOM €JIEKTPOJII3y a00 10HOOOMIHHUX CMOJI,
' 010JI0T1YHE OUMILICHHS 3a JIOMTOMOTOI0 OaKTepiit

a00 1HIIMX KUBUX OPraHi3MiB, sKi 3/1aTHI

PO3KJIaaTH IIKIIJIMBI PEYOBUHH B MPOIIEC]

JKUTTENISUTBHOCTI.

Yu 3naere Bu, mo
BapTICTh
OyIiBHHIITBA
HOBUX MOJNITOHIB Y
CBITOBIH MpaKTHUILl 3HAYHO

3pocTae. Tak, y

CIIA
TIIBKH

npuaOaHHS
mineH3ii Ha OymiBHHUIITBO
MOJIIrOHA, e J10

3aKyIiBII TUISTHKA 3€MIIi,
xomrye 500 THC. momapis.



VY meTanyprii 1 TEIUIOEHEPTETHIIL JIJIsl CKIIayBaHHS B1IXO/I1BBUKOPUCTOBYETHCS
10 40% Tteputopii mianpuemctsa. [lnomr, 3aiimMani kap’epaMu, po3pizaMu, MICLUAMU
CKJIaJlyBaHHSI TIPOMUCIIOBUX 1 MOOYTOBUX BIIXOIB y BHUI



B1JIBaJIiB, XBOCTOCXOBHIII, ITUTAKOHAKOTIMYYBa4diB, TEPUKOHIB, CMITHHKIB JI0 KIHIT XX
cTopiuus ckiana Ommu3pko 8% Bin 3aranbHOT TepuTopii Ykpainu. [Ipomuciosi Bigxoau
MIPOJIOBKYIOTh OC3KOHTPOJIHLHO BUBO3ZUTUCS HA TIONITOHHW IS TBEPANX IMOOYTOBHX
BIJIXO/IIB, SIKI HE MPUCTOCOBAHI JJISI I[LOTO 1 HE MOXYTh 3a0€3MEUYUTH JIOCTaTHHOIO
3aXHCTy BOJOHOCHMX TOPU30HTIB BiJ 3a0pyIHEHHS BaXKUMU MeTaiamu. Jloci
IPaKTUYHO B KOJIHIM 00JacTi HEMa€ HAJICKHUM YUHOM OOJIaJHAHOTO TOJITOHY JJIs
3aXOPOHEHHS TIPOMUCIIOBHX BIIXO/IB, @ Tl IO € EKCIUTyaTyIOThCS 3 TOPYIICHHSAM
1ICHYIOYHX HOpPMATHBIB.
HeraruBauii BrimuB 3axopoHeHHs TIIB Ha cMiTHHKaX 1 OJIITOHAX:

| HEOOX1IHICTb BIIBOY BEIMKUX 3€MEJIbHUX JIIJITHOK MOOIU3Y MICT;

1 Oe3MOBOPOTHI BTPATH I[IHHUX €JIEMEHTIB, siKi MicTAThCs B TIIB;

| BEJHUKI TPAHCIIOPTHI BUTPATH Ha TIEPEBE3CHHS BIIXO/IB 32 MEXI1 MiCTa 1 BUTPATH
10 3aXOPOHEHHIO;

| eKoJIOT14Ha Hebe3reka (3a0pyIHeHHS IPYHTIB, IPYHTOBHUX BOJI, arMOc(epu), s
3arno0iraHHs SIKO1 BUMAraroThCsl JOPOTi, CKJIQJIHI 1HXKEHEPH1 00JaIlITOBaHOCTI
MICIb 3aXOpOHEHHS;

HeOe3neKa MOUMPEeHHs! IHPEKIIHIX 3aXBOPIOBAHb.
OCHOBHUMHU JKepelnamMu yTBOPEHHS

OBifKa . . . . . .
Z.[ H B1AXOI1B B YKpalHl € IMAOIpueEMCTBA I'NpHUYO01,
O6c¢sru yTusi3anii IIPOMUCIIOBUX .
BIJIXO/IIB B VYkpaini LIOPIYHO . XIMII{.HO- .
36iMBIIYIOTECH, npote saragom  METAIypriHOI, MaITMHOOYIIBHOI, ITAJIMBHO-

yTUJIi3yeThes He Oinmbiue 1/3 ix 3aranmpHoi  €HEPreTHYHOi, OyaiBENbHOI,  IIEI0JI03HO-

KUIBKOCTI, BOJHOYAC JOJs BTOPUHHOI  [TalIepOBOI Trajy3eil Ta arporpoMHCIOBOTO

CHPOBHHHM 'y 3aralbHOMY CHOKHBAHHI  yompiexcy. IInoma,sKy 3aiiMarOTh BiIXOmH y

pecypeis e siocarac i 20% BiJIBaJIaX 1HAKOMHMYyBayax, L0 MepeOyBatoTh

HabaaHCl manmpueMCTB, nopiBHIoe 31,5 Tuc.

reKTapiB. YMOBH 30epiraHHs Ta BUJAJICHHS BIIXOAIB B YKpaiHi 3 pI3HUX IPUYHUH YaCTO

HE BIIMOBIAAIOTH CAHITAPHO-TITIEHIYHUM BHMOTaMm. KpiM TOTro TOKCHYHI BiIXOJIU B
3HAYHUX 00CATaxX MOXKYTh MOTPAIUIATH Y KaHAJI3aIlliHI CTOKH.

OpHMM 13 HampsIMIB JIIKB1JIalli Ta MepepoOKH TBEPAUX MPOMUCIOBHUX BIIXO/IB

€ 3aXOpOHEHHS iX Ha TOJIroHaX, CIAJIOBaHHS, 30KpeMa, METOIOM IIpPOIi3Y,

CKJIaJlyBaHHS y IIOBEPXHEBUX

HAKOITMYYyBa4yax TOILO. .. Hosinxa o
Mi ) B VYkpaiHi o0csru yTHIII3aL]

) ) 1COE I POSMIIICHHS KO)KHOF.O BHHY MPOMUCIIOBUX BIIXO/IB IOPIYHO
CrieliaIbHUX JOCTIHKEHB 1 TIJIbKM 32 YMOBU  yTHIII3yeThes He Ginbime 1/3 ix 3aranbHoi
MO3UTHBHOTO pileHHs CIIeI[iaIbHOi ~ KIUIBKOCTI, BOZHOYAC JIONsS BTOPUHHOI

CKOJIOTIYHOI ~ eKcrepTH3W. 30Kpema, Ha CHPOBHHH Yy 33”“1‘*;83’ CHOKNBAHHI
. . 9 . C€CYpPCI1B HE sara€ u 0
TOJIITOHM He TIOBUHHI NpHiiMaTH Binxomm, s~ Do o P AOCATAC
. , . A moxna 80%
AKX pO3pO0JIeHi criemianbHi METOIH

n00yBaHHS METAIB Ta IHIIKMX I[IHHUX PEYOBHH, a TAKOXK TOKCUYHI BIJIXO/IH.

VY crpareriyHOMy IJ1aHi, Ha JAYMKY Y4Y€HHUX, MpoOjieMa BIAXOAIB MOBHHHA
BUPIIITYBATUCA TIUIIXOM  PecypCconoguioioyux TEXHOJNOTIH, sKi  3a0e3MeuyroTh
MIHIMI3aIlll0 YTBOPEHHS BIAXOAIB 1 3a0pyIHEHHS HABKOJIMIIHBOTO MPUPOTHOTO
cepenosuina. Tak, pociiicbki yueHi A.CemeHoB 1 [.MakcuMOB MpONOHYIOThH



CTBOPIOBAaTH €KO3aXMCHI CHCTEMHU HOBOTO MOKOJIHHS — OaratonpodiibHi KOMOIHATH
“Exonomiron”, siki 31aTHI MepepoOsTH yCl BUAM aHTPONOTEHHHX BIIXOIIB MiCTa 1
periony. B ocHOBI TexHomorii nexuTh Tpodo-eHepreTuyHe (QyHKIIOHYBaHHS
EKOCHCTEM 1 KpyrooOiry pe4yoBHH, IO J03BOJIIE BUKOPHUCTOBYBATH EKOJIOTiYHO
0e3MeuH1 TEeXHOJIOT1UHI MPOIIECH, BUKIIOYAe Oe3MOCepeIHE CIAIOBAHHS OpraHIdYHUX
pe4yoBHH, 3a0e31euy€e CYyMICHICTh KIHIIEBHX MPOAYKTIB 3 O610cheporo 1 BKIFOUCHHS iX
y KOJIOOOIT peuoBUH y npupoi. OTxe y Takuid crociO, BIIOYBA€ThCS BUKOPUCTAHHS
TBEPIUX TPOMHCIOBUX BIIXOMIB SK JDKEpeia TOBAPHOI MPOMYKIli 3 OJHOYACHUM
BUPIIICHHSIM €KOJIOTIYHUX TTPOoOIeM.

OpnuM 13 MoxkauBuX pimeHb mpobimemu TIIB € ix penukmizamis a6o
PELUPKYISIisA — BUKOPUCTAHHS BIIXOJIB 1HIINX Traiy3ed BupoOHuiTBa. Hampukian,
nepepoOKa BIAXOAIB 3 OJEPKAHHSIM CHPOBHUHHU JJIsi BUPOOHHUIITBA HOBUX MPOIYKTIB,
30KpeMa, METaJOBUPOOIB 3 METajoOpyxTy, mamepy 3 MakymaTypu Ttomo. IIporec
OPOTWJICKHUM peyTuiizalli — MOBTOPHOMY BHMKOPHCTAHHIO MPEAMETIB 3aMICTh iX
3aMiHu HOBUMU. Hanpukiiaz, mOBTOpHE BUKOPUCTAHHS CKIISTHUX TUTSIIIOK.

HixaBo npo BaxuBe!
OCHOBHHM JKEpesioM Ccpi0ia, manairo Ta TUIATHHH € XiMigHa TPOMUCIIOBICTh (KaTaITHYHI CITKH).
IHma, He MeHIIa MOPOroIiHHA, CKapOHHUI cpidia €- KiHO-, (OTOIUIIBKA Ta PEHTTEHMAaTEpialid.
Huni va Teputopii JIbBIBIIMHM ICHYE MiAMPUEMCTBO «APTreHTYM», SIKE 3yMIIO OpraHi3yBaTH iXHIO
80%-By ytumizauito. Jlume mepexa dotomaiictepens «Komak», «KBemne» ta iHmi (3arajiom €
JIOTOBOPH 3 YOTHPMa JIecSITKaMu ycTaHOB) naroTh 1o 10-15 kr cpibia momicsims. [llo6cTumymoBaru
3[1aBayiB CUPOBUHH, «APreHTyM» IUIaTUTh iM 3a BiAXoAW S5 TucadY T'pH momicsmsd. Tomi sk 3
MIPOMHCIIOBOTO CMITHHKA BAAEThCS BUIYyInTH MakcumyM 30-40% cpibia.
He3zanepeuHuM BU3HAHHIM IIHHOCTI YTHJIbCUPOBUHHM € ii IOYECHE MICIle Ha BHJIOTaX MapHHapOK
3acimyXeHuX Jirofed Ykpainu. Maibke Bci ypsA0B1 Haropoan 0aHKHOTHO-MOHETHHUH JIBIp IITaMITye3
IIPOKATy, APOTY Ta MOJIOCH, SIKI BUPOOIISIE «APreHTyM» 3 «IIOKJIa/iB» MPOMHUCIOBHUX BIJXO/IB.
Tounimre, 3a pik 3 BIJIXOMIB IPOMHCIOBOTO BHUPOOHMIITBA «APreHTYMY» BAA€ThCA 310paTH «1iA
Horamu» 4 ToHHH cpibna, 150 kr muatuau, o 100 Kr 30710Ta 1 Manaairo.

3a paxyHOK BUKOPHUCTaHHS BIJIXOJIB y SIKOCTI BTOPMHHHMX MaTepiajlbHUX PECYpCiB MOXKHA
BUPIIIUTH PsJI TAKUX BAXKIIUBUX 33/1a4 SIK €KOHOMisl CUPOBHHH, 3ar100iraHHs 3a0pyTHEHHs BOAOMM,
IPYHTY 1 HOBITpsIHOTO OaceiiHy, 30UIbLIEHHS 00CATIB BUPOOHMIITBA JAeTaleil 1 BUPOOiB, OCBOEHHS
BUITYCKY HOBHX JJIsl TIITPUEMCTB TOBAPIB.

Mema: 311ACHUTH TOCIIPKEHHS 11010 BU3HAYEHHST €(DEKTUBHOCTI
METO/AIB  MEpPepoOKH  BIAXOJAIB HAa  OCHOBHUX  BEJIMKHUX
MIATPUEMCTBAX CBOTO MiCTa.

Oobnaonannsa:  MIKPOKAIBKYISITOp, JHTEpaTypHlI  JlaHl  TI0
pEeKymnepaIiiiHuX MEeTOo/1ax 3HEITKOKSHHS B1JIXOIIB.

O0’eKT TOCTIIZKEHHS: BIIXOIU MANPUEMCTB MICTa.

Xix podorn
CxnaiTh CIIUCOK MIAMPUEMCTB MICTA, AISUIBHICTD SIKUX OyJle BUBUATHUCS.
2. 3a po3paxyHKaMH BUEHUX HA Cy4aCHOMY PIBHI PO3BUTKY TE€XHIKH MOBTOPHO
MOXYTh OyTu BUKOpucTaHi moHaa 60% BiXoiB, K1 yTBOPIOIOTHCSA HAPI3HUX
BUPOOHMIITBAX.

=



3’sicyiiTe sIK1 TUIY BIAXOA1B YTBOPIOIOTHCS HA BAPOOHUIITBAX PI3HUX Taily3ei
Ta TpoaHami3yhWTe crocobu ix yTuiizauii. 3ampomoHyWTe 1HII crocoOu
yTHIi3alii, BU3HAUTE MPUHLHUIIOBY PI3HUII0 MK BHUKOPHUCTOBYBAaHHUMH M
3aIIPONIOHOBAHUMHU Ta CIPOTHO3YHTE MOMIJIMBUN TO3UTUBHUM e€(eKT.
Pe3ynbraru 3aHeciTh y Tabmuio 22.1.

Taonuua 22.1

YTuiizanis BiIXoaiB 1o rajay3six BUpOOHHITBA

TIanysi
BHPOOHHMITBA

YTBoproBani
Bix01H Cnocoom yruiizamii Hpuxuu-

BuxopucroByBaHi 3anponoHo- 1noBa

Ha NiANPHEMCTBI BaHi Bamu pi3HuLs

rauysi

Mertanypriiina

TlanuBHO-
€HEepreTuyHa

Bbynisenbna

Llenrono3zo-
rarnepoBa

XapuoBa

Arpomnpo-
MHCJIOBUI
KOMILIEKC

3. 3miicHITH 00JiK OCHOBHUX THIIB BIAXOMIB MJIsI KOXKHOTO 3 MiIMPHUEMCTB,

pobGoty sikux Bu anamizyBanmu, i OOIpyHTyWTE 1€ BOHM MOXYThb OyTH
BUKOPHUCTAHI. BcranoBith, fIkKi 3 BIAXOMIB  3HEMIKOIKYHOTHCS
peKymepaliiHuMu MeToAaMu, siKi — JAeCTpYKIIMHUMU. Ha3BiThb OCHOBHI
METOJY  3HEIIKO/PKEHHS BIAXOMIB. 3ampolOHYWTE MOMJIMBI  IUISXH
MOJIAJIBIIIOTO 3aCTOCYBaHHS PEYOBHH, IO BUAAJCHI 3 BiaxomiB. OpepskaHi
pe3yJIbTaTH 3aHECTH B TaOIUIIO 22.2.

Taonuuysn 22.2

MeToau nepepo0KHu BiaAX0aiB MiANMPUEMCTBA MiCTa

Kaacudikauis Metonu nepepodxu Bixxonis
Ha3zBa BiaxoaiB (3a
niAnpueMcTBa 3acobamMu Pexynepauiiini JecTpyKTHBHI
3HEIIKOIKEeHH)

4. BuBYiTh BIAXOAM Ta MUIIAXU 1X YTBOPEHHS 3a PI3HUMU Taidy3siMu

BUpoOHUITBA. OOrpyHTYWTE iXHIA BIUIMB HAa HAaBKOJMILIHE CEPEIOBUIIIE.
PesynbraTu BHECITH y TabmuIio 22.3.



Taonuya 22.3

Bnuius Ha
Bixxomun Hlnsaxu yrBOpeHHs BiaxoaiB HABKOJIUIIHE
cepepoBHIIE
Byrnes0a- MpH 30aradeHHi BYTiyuIsl JUIsl KOKCYBaHHS, EHEPTeTUYHUX
rayeHHs 1 IHITUX IIUJIEH 1 SIBJISTFOTH COOO0 CYMIII 0CaOBUX MOPIJI,
YaCTOK BYTULIS i BYT'UJIbHO-MiHEPaJIbHHUX 3POCTKIB
BupoOHuI- | yTBOPIOIOTBCS TpW CHAIIOBaHHI TBEPAOTO IMajlWBa B
TBa €JIEKTPO- | TONKAX TEIUIOBUX EJIEKTPOCTaHIIN pu Temmneparypil200
eHeprii — 1700 C.
30aradueHHs | TaK 3BaHI «XBOCTU», YTBOPIOIOTHCS IPU OACPIKaHH1
pynu 3aJ113HOTO KOHIIGHTPAaTy METOAaMH €JIEKTPOMArHiTHOI 4u
Mar”iTHOI cenapaiiii i 3aiiMaroTh BeJIMYE3H1 TUTOIITI.
Meranypriii- | npu BUILIABII METAJIB 1 SBISIOTH COOOI0 MPOTYKTH
Hi IIUTaKH BHUCOKOTEMIIEpAaTypHOi ~ B3a€MOIl  pyIu, MOPOKHBOI
nopoau, (mrociB, manuBa. OCHOBHUM CIIOKHBa4eM
[JIAKIB € [EMEHTHA TPOMHUCIIOBICTb.
Bupobuuur- | Bigxomn BHpoOHHMITBA 1  CHOXXKHMBAaHHS — IIJIacTMAac
Ba 1 CMIOXKHU- | YTBOPIOIOTHCS MPU TOTYBaHHI CUPOBHUHHU y BHII 3JIUTKIB,
BaHHS Opwi1, OpakoBaHHMX BOJIOKOH 1 mpu (popMyBaHHI BUPOOIB
TJIacTMac y BHJII 0Opi3KiB 1 Opaky.
BupoOuuur- | B mporeci BHPOOHHMITBA T'yMOBOTEXHIYHHX BHpPOOIB,
Ba1CHOXH- | TOBapiB  HApOAHOIO  CIOXKWBaHHA, Yy  LIMHHIN
BaHHS F'yMH | IPOMHUCIOBOCTI ¥ y mpoueci cnoxkuBaHHS. Jlo HHX
BITHOCSTHCSl 3HOILIEHI TOKPHUIIKH, TyMOBE B3YTTH,
BiJIMpaIibOBaHi KOHBEEPHI CTPIYKH, MPUBOJIHI pEeMeHi,
MPOryMOBaHA TKaHWHA.
[TepepoOku YTBOPIOIOTHCS HA BCIX CTAJIsAX ii 3aroTiBIIl 1 TEPEPOOKU
JIepEBUHU

5. VYBa)XxHO BHUBYITH
Hauionaasuuii Il1an aiii 3 riricHu 10BKIJLJIS

1.  Po3pobneHHs Ta BIPOBAKEHHSI HOPMAaTUBHO-IIPABOBUX aKTiB, 3a0€3ME€UYeHHs iX rapMoOHi3alli

13 3akoHO/1aBCTBOM €C B YyaCTHHI BU3HAYECHHS PiBHsI HEOE3MEKH BiIXOIB Ta iX Kiacuikarii.

2. VYoCcKOHaJIeHHs] KOHTPOJIO 3a MOBO/DKEHHSIM 3 BIIXOJaMH, Yy TOMY YHUCII HENPUJATHUX 1

3a00pOHEHMX MECTUIM/IIB TA arPOXIMIKaTiB.

3. [IpoBeneHHs macmopTH3aIlii MiCIlb BHIAJICHHS B1JIXOJIIB.

4.  PO3BUTOK TEXHONOTIYHMX METOMAIB Ta YAOCKOHAJECHHA TEXHIYHUX 3aco0iB 1 O10JOTiuHUX
METOIB yTUJII3allii Ta BUJAJIEHHS POMUCIIOBHX 1 MOOYTOBUX BIJXOJIIB, Y TOMY YMCII1 HEMPHUIATHUX
1 3a00pOHEHUX 10 BUKOPUCTAHHS MECTUIMIIB TA arpOXiMiKaTiB.

5. 3a0e3nedyeHHs] TEXHIYHOI 1 TEXHOJIOTTYHOT PEKOHCTPYKIIT MiAMPUEMCTB 3 METOI0 MiHIMi3amii
o0csry BUpPOOHWYMX BIIXOAIB (Y TOMY YHCII MOJIMEPHUX MarepiajiiB) 3 BUKOPUCTAHHSAM JTOCBIY
IIPOMUCIIOBO PO3BUHYTUX KpaiH y clipaBl _a JiSTHHS €KOHOMIUHUX Ba)KEJIB CTUMY/IFOBAHHS.

6.  Po3poOsieHHs TEXHOJIOT1H 17151 BTOPUHHOI MepepoOKH 1 MOBTOPHOTO BUKOPHCTAHHS BIIXOIIB Y
BUPOOHUIITBI, MEXaHI3My HOT0 €eKOHOMIYHOTO CTUMYJIFOBAHHS.

7. PospoOnenns Jlep>kaBHOi MporpamMu OKpeMoro 30upanHs, o0poOieHHs, yTuii3anii noOyToBIX
BIJIXO/IIB 13 3aJIy4€HHAM JI0 ii peai3alii NpuBaTHUX MiANPUEMCTB.

8.  CtBopeHHs iHpoOpMaLifHOTO OaHKY JaHUX LIOA0 TEXHOJIOTIH 3 MepepoOieHHs Ta yTuiizamii
BIIXOZIB.

9. Po3pobniennst [lep:xaBHOT porpaMu peKy/IbTHBALlIi 3eMelTb MIiCIIs BUAAJICHHS BiAXO/IB.



10. Opranizaiiist BIPOBa/PKEHHS Cy9aCHUX METOMAIB iMeHTH(IKAIlT XIMIYHIX PEUOBUH IIiJ] Yac
MIPOBE/ICHHS JIEPKABHOI €KCIIEPTU3HU TMOJITOHIB Ta CIIOCO01B BUIAJICHHS BiJIXOIB.

11.  Po3poOiieHHs HAYKOBHX MPOTpaM MPOBEJCHHS OI[IHKM PU3MKIB BIUIMBY Ha 3/I0POB’S
HAaCEeJEHHATPOMHCIIOBHX 1 TOOYTOBHX B1AXOIB.

12. CtBopeHHs cucteMu iHPOPMYBaHHS TPOMAJICEKOCTI IPO PO3B’A3aHHS MPOOIIEM 3 BiAXOIAMH.
13. CripusiHHSI pO3BHTKY €KOJIOT1YHOI OCBITH HACEJIECHHS 11010 PO3B’s3aHHs MTPOOIIEM 3 BiIXOIaMH.

[IpoanamizyiTe, sKi 13 3aIUIaHOBAHUX 3aXO1B HAOyJIW HAWOLIBIIOTO BTIICHHS,
a sIK1 3aJTUIIAITUCS HE BUKOHAHUMH, a00 )X BUKOHAHWUMH YaCTKOBO.

BucnoBku. IlopiBHsiiTe epeKTUBHICTh BUKOPUCTAHHS BIIXOJIB Y MOBTOPHUX
IIMKJIaX BUPOOHUIITBA YH B 1HIIMX Tajdy3sX MPOMHUCIOBOCTI Ha PI3HUX MIMPHEMCTBAX

3anuTaHusa
1. YoMy yTBOpEHHSI IPOMUCIOBUX BIIXO/IIB Hapa3l € OAHIEIO 3

BaYKKOBUPIIIYBaHUX €KOJOTTYHUX MPoodIemM?
2. Sxi BUIM miepepOoOKH BIIXOJIB y CYYaCHUX YMOBax MOKHAaBBaXKaTW HAWOLIbII

NEePCIEKTUBHUMHU?

3. Ha3BiTh npuunHM, K1, Ha Bamry 1ymMKy, 3aBalJid BAUKOHAHHIO 3a3HAYEHOTO

[1nany moBHOIO Mipo10?

4. SIxi eKOJOrOOCBITHI 3aXOJU HEOOXITHO BXHUTH [JIsl CIPHUSHHSA PO3B’SI3aHHS

npoOeMu yTHIi3amii BiIX0aiB?

5. Slx Bu BBaxkaeTre, UM MOXJIMBA HHHI Ha TMPAKTUIl PO3pOOKa MOBHICTIO

0€3B1IXOTHUX TEXHOJIOT1H?

6. Sk nHasuBaeTbcs HaykoBO-TEXHIYHWW HOPMATUB BHUKHUAY B HAaBKOJMIIHE

CepeoBUIIE TOMYCTUMOT KIJTLKOCTI 3a0pyAHIOBAIbHUX PEYOBHUH 32 OJIMHUINIO Yacy?

1. o Take «EKoNOTIYHMI MACTIOPT MiAMPUEMCTBAY?

2. lllo, na Bamry gymKy, moTpioHO 3poOuTH abM JIFOACTBO 3pO3yMIJIO — JisiTH Tpebda
HEraitHo, 3aBTpa MOXke OyTH Mi3HO?

3. BupoOHu1TBo Oye eKOJOTIYHO AOMUTEHAM, SKIIO BiXOAW OJHUX ITiAMPUEMCTB
OyoyTb CHUPOBHHOI il 1HIIMX. PO3po0iTh CXeMy BHUKOPUCTAHHS LIbOTO
MPUHIUITY JUIsl IEBHOI raily31 BUPOOHMIITBA.

4. TlporpamMu 1IOAO 3HWKEHHS MOTEHILIHOTO BIUIMBY BIAXOMIB Ha JOBKIIUIS
MOBUHHI I'PYHTYBATUCA 32 IPUHIUIIOM «3a0py/IHIOBaY IMIaTUThY. OOTpyHTYHTE,
qoMy.

5. BHUCTOBITH CBOI0O JOYMKY IIOJO MOXJIMBOCTEH BHUKOPUCTAHHS CHUHTETHUHUX
MOJIIMEPIB, SKI MICTATHCS B MPOMHUCIIOBUX BIJXO/IaX Ta MOOYTOBOMY CMITTI.

6. SIkuM YMHOM TIOB’S3aHO TPABHIIO «EKOJOTiUHE —€KOHOMIYHOY, «EKOJIOTIYHE —
BUT1THOY» 3 EKOHOMIKO-EKOJIOTT1YHIM €(eKTOM BUPOOHUIITBA.



IJIOCAPIA

AGioTH4Hi ¢aKTOPpM — CYKYIIHICTh YMOB 30BHIIIHBOTO CEPEIOBHINA, IO
BIUIMBAIOTh Ha opraHismMu. A. @. NOAUIMIOTBCS Ha XiIMIYHI (XIMIYHHUH CKJIaJ
arMocdepr, MOPCHKUX 1 MPICHUX BOJ, I'PYHTY), (Pi3uuHi (TeMIieparypa, BOJOTICTb,
arMocdepHuil THCK, BITEp, TeUli, pafialliiHuN PEKUM).

ABTOTPO( — OprasisMm SKU CHHTE3y€ 3 HEOPTraHIYHUX CIOIYK OpTaHiyHl
pedoBHUHH i1 BILTUBOM eHeprii CoHIlst a00 €Heprii, Mo 3BUTBHAETHCS M1 9ac XIMIYHUX
peaKIii.

ATrpoeKoJIorisi — pO31IUT 3arajIbHOI €KOJIOT11, III0 BUBYAE CIIILCHKOTOCTIONAPCHKI
€KOCHCTEMHU.

Arpoaanamadr — naHamadr, B SKOMY OCHOBHY MOTO YacTHHY CKJIAJarOTh
IIOCIBH, IIACOBMIIA 1 KOCOBHUIII.

Arpocdepa — uactuHa Oiocdepu IUTAHETH, TMEPETBOPEHA B pe3yJbTari
CLIBCHKOTOCTIOJAPCHKOI JIISITBHOCTI JIFOMHH.

ArpodiToneHo3 — CyKyIHICTh KyJbTYPHUX POCIIMH Ta IHIINX >KUBUX OPraHi3MiB
HA TOMY YH 1HIIOMY TIOJI1 CIBO3MIHH.

Ajanraunisi — IPUCTOCYBaHHS )KUBUX OPraHi3MiB JI0 CEpEOBUILA ICHYBaHHS.

AxjiMaTu3anisi — MPUCTOCYBaHHSA POCIMH ab0 TBAapUH JI0 HOBUX MJIsi HUX
KJIIMaTUYHUX YMOB B PE3YJbTaTI PO3CENIEHHS 1X JIOAUHOIO.

AJlesionarisi — BIUTMB KMBUX OPraHi3MiB OJJUH HA OJTHOTO 3a MOCEPEIHUIITBOM
XIMIYHUX PEYOBHH, SIKI BOHH BUAUISIIOTh Y HABKOJIUIIHE CEPEIOBHULIE.

AHaepo0 — opraHi3m, 3aTHUI ICHYBaTH B OE3KHCHEBOMY CEpPEOBHIIIL.

AHTponoreHHi (akTopu (AHTPOIIYHI) — BHECEHI B MPUPOIY JHOICHKOIO
TISUTBHICTIO 3MIHM, IO BIUIMBAlOTh HA OpraHiyHWil CBIT. PO3pI3HAIOTH mpsMi,
MO3UTHUBHI 1 HETraTUBHI.

Apeasn — 007aCTh TOIIUPEHHS OYIb-AKOI CHUCTEMaTHUYHOI I'PyIU OpraHi3MiB
BUJLY, POy, POJIMHHU 1 T.II.

Apean posipBaHuii — o007acTh NOIMPEHHA OyAb-SIKOTO TAaKCOHY fKa
CKJIaJacThCs 3 ABOX a00 IEKUILKOX AUISHOK BIIJaJIEHUX OJHA BlJ OMHOI HACTUIBKHU
JIAJIEKO, 1110 KOHTAKT MK TIOMYJISAIIISIMH, SIK1 )KUBYTh Y BIIPBAaHUX YaCTHHAX apeaity He
BiJI0YBa€THCH.

Apean cyuinibHMi# — apean OyIb-SKOTO TaKCOHY, B MeEXax SKOTO BIH
3yCTPI4a€ThCS TTOBCIOTHO.

AyToekoJioria (dakropiabHa €KOJIOTisI) — PO3MIT €KOJIOTii, SKHl BHUBYAE
B3a€MOBITHOCMHM  OKpeMoi ocoOuHM  (momynsuii, BUAY) 3  HABKOJHUIIHIM
CEPEIOBHIIIEM.

BeHTOC — CyKyNHICTH OpraHi3MiB, LIO0 XUBYTh Ha JIHI 1 B IPYHTI BOAOHM
(BomopocTi: MOpChKa KarycTa, pinodopa; omapu, Kpabu, ycTpuili, KPEBETKH).

Bioreorpadgist — Hayka, 1110 BUBYAa€ POCIMHHUNA MOKPUB 1 TBApUHHE HACEJICHHS
HAIIOI [JIAHETH, a TAKOK 3aKOHOMIPHOCTI TeorpadiqyHoro NOMMUPEHHS BUJIIB Ta 1HIIUX
TaKCOHOMIYHHMX KaTeropiu.



Bioreoneno3 — cykymHICTh Ha MEBHIN MIJISHIN 3€MHOI MOBEPXHI OIHOPITHHUX
B3a€MOJIIIOYMX, 3B’SI3aHUX OOMIHOM PEUYOBHH 1 €HEPrii MPUPOTHUX KOMIIOHEHTIB:
ripChbKOi OPOIH, IPYHTY, T1APOJIOTIYHUX YMOB, POCIHH, TBAPUH 1 MIKPOOPTaHi3MiB.
biokoHnBepcisi — mepeBefieHHS] OPraHiyHOiI PEYOBHMHU POCIMH B OpPraHiuyHy
PEUYOBHUHY TBapHH.

Biom — CyKymHICTh pi3HUX TpyN OPraHi3MiB 1 CEpeAOBHINA iX MPOXKUBAHHS Y
neBHiM JJaHamadTHO-reorpadiuHii 30H1, BEJIMKI YTPYIOBaHHS, 10 YTBOPEHI 3aBISKU
perioHaIbHOMY KJIIMATY, 1110 B3aEMOJIIE 3 PETIOHAIBHOI0 010TOI0 1 cyOCcTpaToM

Bbiomaca — maca 0coOMH OMyYJIAIIT OTHOTO BHIY 200 MOMYJISIIiN TPYIH BUIIB UK
BCIX JKMBHX OCOOMH OI10IICHO3Y, IO TPHITAa€ HAa OAWMHUITIO TUIONI 4u 00’emy. b.
BumiproeTscss B OMUHUIX CyXOi UM CUPOi MacH Ha OJWHUIIIO TIOBEPXHI YU 00’ €My

Biocepa — o6onoHka 3eMHOI Kyini, CKJIaJ, CTPYKTypa 1 €HEpreThka sKoi B
Cy4acCHHUX pUCax 3yMOBJICHI MUHYJIOIO 200 CyYacHOI MISUTBHICTIO JKHBUX OPTaHi3MiB.
Bomna 3aiimae gactuHy 3eMHO1 KOpH, aTMocdepu 1 Tiapochdepu.

BioTton — BiTHOCHO OJHOPIIHMM 3a a0IOTHYHUMHU (paKTOpaMU CEpeIOBHINA
IPOCTIp B MEXKaxX BOJHOI, HA3€MHO1, MA3€MHOI YacTUHU O10cdepu, sikuii 3aiiMae OJTuH
6io11eHO3 (010TOI pazoM 3 010IIEHO30M CKJIagae 010reoleHO03).

bioneno3 — iCTOpMYHO CKJIaJieHa CYKYIHICTh OpPraHi3MiB, IO HAaCEJSIOTh
TUISTHKY cyIlni a0o BOJAOWMH 3 OUIBII-MEHII OJHOTUITHUMH YMOBaMH 1CHYBaHHS.
biolieHO3 MO cHCTEMaTUYHUX O3HAKaxX IMOAUIAETbCS Ha (DITOIEHO3, 300LIEHO3 1
MiKpOOOIIEHO3.

Buxuam — pa3zoBi a00 MOCTINMHI HAJXOKEHHSI B MPUPOJHE CEpeoBULIE Oyab-
SKUX 3a0PYIHIOIOUNX PEUOBHH.

BunpominoBaHHs i0Hi3yl0Ue — BAIPOMIHIOBAHHS 3 BUCOKOIO €HEPTIELO, 3/1aTHE
BIJIPUBATH €JEKTPOHHU B1J] IXHIX aTOMIB 3 YTBOPEHHSAM O3UTUBHUX 1 HEraTUBHUX 10HIB,
1[0 MAlOTh IMIJIBUILIEHY O10JI0T1YHY aKTUBHICTb.

Binxoam — peyoBUHU, IO YTBOPIOIOTHCSA SK MOOIYHMM MPOMYKT BUPOOHHUOL
ISUTBHOCTI JIFOMUHU.

a3y mapHUKoOBI — neski ra3u (BYIVIEKUCIUN ra3, METaH Ta 1H.), MPO30p1 JJIs
CBITJIOBOI €HEPTii, ajie HeMPOHUKHI /ISl TETJIOBOTO 1H(PpauepBOHOTO BUIPOMIHIOBAHHS
BiJI HarpiToi COHIIEM TMOBEPXHi. Y BEJIUKIA KUIBKOCTI BEAYTh [0 IiJABUIICHHS
TEeMIIepaTypu OUIsl OBEPXHI IIAHETH.

I'/IB — rpaHuyHO MAOMYCTUMHI BUKHUI — pO3MIp BHUKHUAY 3a0pyIHIOIOYOI
PEYOBHHH, 32 SIKOTO 11 KOHIIEHTpALlisl y TPUPOAHOMY cepeoBullli He nepeBUIuTh /K.

I'’IK — TPAaHUYHO JOMYyCTUMa KOHLIEHTpalid 3a0pyAHIOI0YO01 pEYOBHHU
yBOJI1 @00 MOBITP1, BU3HAUEHA BIJMOBITHUMH IHCTPYKIIISIMH.

lestioeHepreTuka — onepkaHHs Tera abo eIEeKTPOEHEPrii 3a paxyHOK
BUKOPHUCTAHHS COHSYHOI €HEPrii, sika MOTIIMHAETHCS 0COOIMBUMH €KPaHAMU.

I'enna iHskeHepist — onepkaHHS HOBHX COPTIB POCIWH 1 MOPiA TBapuH
IIUISIXOM CIIPSIMOBAHOI 3MiHH 1X T€HOMA.

T'epOinnan — XIMIYHI TpernapaTd, BUKOPHCTOBYBaHI1 JJIs

IPUAYIICHHSIOYP SHUCTOI POCITMHHOCTI.



I'eTepoTpod — oprani3m KUl >KUBUTHCS TUIBKH OpTraHIYHUMU PEYOBUHAMH, 1110
CHUHTE3yI0Th 1HII Buau. Jlo rereporpodiB HamexaTb BCl TBaApUHHU, POCIUHU —
napasuTH, rpulu, OUTBIIICTh MIKPOOPTaHI3MIB, & TAKOXK JIFOJMHA.

I'ereporpodne xapuyBaHHI — XapuyBaHHS JKMBUX OpraHi3miB 3
BUKOPHUCTAHHSIM FOTOBOi OpraHIYHOI pEeYOBUHHU.

Tirpodir — Bonorono6Ha pociauHa, sika )KMBE B CEPEIOBHUIII 3 HAJJIUIIIKOBOIO
BOJIOTOO TPYHTY 1 OBITPA (Ha OoJI0Tax, Mo Oeperax pik 1 03ep, y BOJIOTOMY JIici).

Tinpocdepa — cykymHICTh ycixX BOJ Ha 3eMIIL.

'ymyc — CyKymHICTh OpraHIYHUX PEYOBHH IPYHTY. ¥ YOPHO3EMHHX IPYHTax
fioro moxke OyTu Oibmre 10% .

JleTpUT - MepTBa OpraHiyHa peyOBUHA.

JeTpuroaru — XMBi OPTaHi3MH, IO XapUYIOTHCS IETPUTOM (IOIIOBI YEPBH,
Xpo0Oaxn).

Jlipa o30HOBa — 00JacTh B 030HOBOMY Iapi arMocdepu, 1€ BMICT 030HY
3HIKEeHUH O1hIn HiK Ha 50%, 1110 He 3a0e3meuye 3aTpuMaHHs KOPCTKOTOKOCMIYHOTO
BUIIPOMIHIOBAHHS.

JloMiHaHT (JIOMIHAaHC — MAaHYIOYMI) — BHJ, SKHM YUCEIHHO IEpPEBaXKa€ B
01011€HO31 Ha/l 1HIIUMHU.

Jloml KUCIOTHUH — Oynb-sKi onaau (mom, cHir), pH sxux menre 5,6.

EBputepMHi opraHi3Mm — oprasi3Mu, 3/aTHI KUTH B yMOBaX 3HAYHUX 3MIH
TEMIIEpaTyp CEpelOBUIIIA.

EBTpudikanisa BomxoiiM — miIBHUIICHHS BMICTY Y BOJI BOJOWMH IOXHBHHX
PEYOBHH, SKE CYMPOBOIKYETHCS MOCHJICHHM PO3BUTKOM JESIKHUX TPYIl OpraHi3MiB i
BEJIE B OCTaTOYHOMY MiJICYMKY JI0 3HM>KEHHSI KUIBKOCT1 KHCHIO Y BOJII 1 3MEHILIEHHSY
BO/IOMMI1 O10pI3HOMAHITTSI.

Enudikarop — Buj, aKkuil BU3HaYa€e CTPYKTypy O1011eHO3y 1 crienu(iuyHl yMOBH
ICHYBaHHS B HbOMY.

ExoJioris — Hayka npo BiJHOILIEHHS OPraHi3MiB 1 iX yrpymnoBaHb MK COOO0i
3 HABKOJIMIIIHIM CEPEIOBUILEM.

Exocucrema (exoyioriuna cuctema) — O10JIOTIYHA CHCTEMa, IO SIBJISIE COOOI0
(GYHKIIIOHATBHY €IHICTh YIPYHOBAHHS OPTaHi3MiB 1 HABKOJUIIHBOTO CEpPEIOBHIIIA.
OCHOBHHMH BJIACTUBOCTSIMH €KOCHUCTEMM € IXHS IIJIICHICTH 1 BIZHOCHA CTIHMKICTD,
10 BUSBJISIETHCS Y 3AATHOCTI JI0 CAMOPETYJISAIIT 1 CAMOOHOBJICHHSI.

Excnepru3a ekos0riuHa — o1iHKa 3MiH IPUPOAHOTO CEPEIOBUIIA, SIKI BUHUKIIH
IiJ BIJTMBOM Ti€i 4 1HIIOI BUPOOHWYOI MISUTLHOCTI JIFOAWHW 3 BU3HAYEHHSM ii
BIIMOBITHOCTI BUMOTaM €KOJIOTTYHOTO 3aKOHOIaBCTBA.

Enpemik — By, pij Ta iHII TAaKCOHOMIYHI OJMHMII, K1 OOMEXEHI B CBOEMY
NOIIMPEHH], HE3HAYHOIO0 TEPUTOpi€l0 a00 HABITh KUIbKOMAa YW OJHUM IyHKTOM Ha
3eMHIi MOBepXHi. PO3pi3HAIOTH MajcOCHAEMIKH 1 HEOCHIEMIKH.

EHeprisn aHTponoreHHa — CHEPris, 110 BBOJAUTHCS JIIOAWHOIO B Ty Y 1HIIY
€KOCHCTEMY B XOJI1 IEBHOTO BUPOOHUIITBA.

3a0py1HeHHs1 — HASBHICTh y MPUPOJHOMY CEPEIOBHII HE BIIACTUBUX HOMY
PEYOBHUH, BUIIPOMIHIOBaHHS a00 O10JIOT1YHUX OpraHi3MiB.

3a0py1HeHHsI AHTPONOreHHE — 3a0pyIHEHHSI TPUPOTHOTO

CepeIOBHUIIaBHACTIIOK JisSJIHOCTI
JIIOTAHH.



3aKka3HUK — OXOpPOHHA MPUPOAHA TEPUTOPIs, CTBOPEHA IJIsl BIIHOBJICHHA 1
MIATPUMAaHHS MOMYJALI] TOTO YU 1HIIOTO BUJY KMBHX OpraHi3MiB abo Ipynu BUAIB.

3aKOHOIABCTBO NPHPOAOOXOPOHHE — CYKYITHICTh 3aKOHIB Ti€i UM 1HIIOL
KpaiHH, CIIPIMOBAHUX Ha 30€peKEHHS IPUPOJHOTO CEpEOBUIIIA.

3anac O0iomacu — KUIBKICTh OiOMacl B €KOCHUCTEMI B TOW YW 1HIIMHA TMEPioJ
qacy.

3anoBiAHUK — NPUPOIHA TEPUTOPIs, MOBHICTIO BUBEIECHA 3 T'OCIOJAPCHKOTO
KOPUCTYBaHHSI.

30011€H03 — CYKYITHICTh B3a€MO3B’SI3aHUX 1 B3a€EMO3AJICKHUX BHUIIB TBAPHHSKI
3acensATh NeBHUMN 010TOII.

IMneparuB ekoJsioriuHmii — cucrtema 3a00poH Ha (OPMH TOCIONAPCHKOT
TiSTTBHOCTI JIFOAWHM, 0 BEAYTH JO0 TOTIPIICHHS SKOCTI MPUPOIHOTO CEPEAOBHINA 1
BTpaTu O10pPI3HOMAHITTSI.

IncekTMIMOM — XIMIYHI PEYOBHHHM, 110 BUKOPHCTOBYIOTBHCS ISl KOHTPOIIIO
YHCEJIbHOCTI KOMax.

KanacTtp — cucremaru3oBaHui 3BiJl JaHMX MNPO Ti YU 1HII KOMIIOHEHTH
OpUPOIHOTO cepeaoBuia. Hanpukian, 3eMenbHUi KaJacTp MICTUTh OIIMC IPYHTIB 3 1X
€KOHOMIYHOIO OLIIHKOIO.

Kanueporenu — pe4oBHHH, 10 CIPUSAIOTh BAHUKHEHHIO PAKOBHX 3aXBOPIOBAHb.

KonBepcisi  exosioriyuna —  3MiHa  XapakTepy  NPOMHCIOBOTO 1
CLIBCHKOTOCIIOAAPCHKOr0 BUPOOHHUIITBA BIAMOBIHO O €KOJOTIYHOTO IMIIEPATHUBY.

KoHncopuisi — cucteMa pi3HOPITHUX OPraHi3MiB, 110 TICHO MOB’A3aH1 M1 COO0I0
3aBASKU CBOIN JKUTTEMISIBHOCTI 3 OJHUM 13 1HIMBIAYYMIB a00 I1JIOIO MOIYJISIIIEIO
OyIb-SIKOTO BUAY POCIMH UM TBApPHH.

KoHcymeHT — oprani3m, SIKHil )KUBUTHCSI TOTOBUMH OPTaHIYHUMHU PEYOBUHAMH,
CTBOPEHUMH (POTOCHUHTE3YIOUMMHU a00 XEMOCHUHTE3yIOUUMU BUIaMH (TIPOAYLICHTAMH).
Ile BCi TBapuHHW, JIOAMHA, YacCTHHA MIKPOOPTaHi3MiB, Mapa3UTUYHI 1 KOMaxoigHi
pociuHu. PO3pi3HAIOTE KOHCYMEHTH MEPUIOrO MOPSJIKY, K1 KHUBIATHCA POCIMHHOIO
’Kero, 1 KOHCYMEHTH JIPYroro (TPEeThOoro 1 T.J.) MOPSIKY, SIK1 KHUBJISTHCS TBAPUHHOIO
DKEIO.

KoHcymeHTH — >XMBI OpraHi3mMH, IO XHUBJISTHCSA TOTOBUMU OPTaHIYHUMH
peUOBMHAMHM - SIK JKMBUMHU (TpaBOifAHI TBAapUHM, XI)KAaKH), TaKk 1 MEPTBUMHU
(merputodarn).

Kpu3za exosoriuna — crad npupoJHOro CEpeOBHINA HA TUIAHET] B LIJIOMY YH
B OKPEMOMY pPaiOHI1, 32 SIKOTO BTPAYa€THCS MOro0 3JaTHICTh A0 CaMOMIATPUMAHHS abo
BOHO MICTUTh HEMPUITYCTUMO BEIMKY KIUIBKICTh THX YU I1HIIMX 3a0pydHIOIOUYUX
PEUOBHH.

Ko/1000ir pedoBuH OiosoriyHuii — mociioBHA Oe3nepepBHA LUPKYISALIS
XIMIYHUX €JIEMEHTIB, fIKa BIJOYBAETHCS 32 PAXyHOK COHSYHOTO BUIIPOMIHIOBAHHS 1
HIATPUMYETHCS CYKYIHICTIO OpraHi3MiB uepe3 JaHLIory kuBjieHHs. K. ckianaeTscs
3 TIPOLIECIB YTBOPEHHSI OPTaHIYHUX PEUOBUH 3 €JIEMEHTIB, 110 MICTITHCS B MOBITI,
IPYHTI, BOJI, 1 HACTYIMHOTO PO3KJIAaJy IIUX PEUOBUH, BHACIIJOK SIKOTO €JIIEMEHTHU
MEePEXOAATh y MiHEPAIbHY (hOpMY.



KceHo00i0THK — peuoBHHA, OTPUMaHAa B PE3YJIbTaTi IITYYHOTO CUHTE3Y. 3ayMOBH
HAJXOM)KEHHS B €KOCUCTEMH MOPYIIYIOTh MPUPOIHI KOIOOOITH PEUOBHUH.

Jlangmadr — npupoaHa TEpUTOpis, OAHOpPiIIHA 3a reorpadiuHUMH,
KJIIMaTUYHUMU Ta HITUMHU 0COOTMBOCTSIMHU.

JlaHIor SKMBJIEHHSI — CYKYITHICTh JKUBUX OpPTaHI3MiB, sIKi 3B’si3aHI OJHE 3
OJTHUM 3a CII0COOOM >KUBJICHHS 1 CKJIa[Ial0Th TIEBHY MOCII0BHICTD.

JlimiTyroui pakTopm — Hectaua abo HaaMip SKOTOCH (pakTopa, 10 OOMEXKYE
MOJKJIMBICTh HOPMAJILHOTO ICHYBaHHS BUY UM TONyJsmii. JliMiTyrounmu dakropaMu
MOXYTh OyTH CBITJIO, BOJA, XIMI4HI PEUOBMHH, TEIUIO, a TaKoX 3a0pyIHEHHS
CepelloBHUIIA.

MeranoJic — BelrMka MicbKa ariioMeparlis, 0 MOEIHY€E BEIUKE MICTO 3 HOTO
pUropoJamMu ado KiJibka MPOCTOPOBO 1 (PYHKI[IOHATBEHO 3B’SI3aHUX BEIMKUX MICT.

MOHITOPHMHT - KOMIUIEKCHA CHCTEMA CIIOCTEPEKEHb, OLIHOK 1 IPOTHO3Y CTaHy
MPUPOTHOTO CEPENOBUIIA, CIIPSIMOBAaHA HAa HOTO MOMIMIIICHHS.

HauionajbHuil NpUPOAHNH NAPK — OXOPOHHA MPHUPOIHA TEPUTOPIs, HA SIKIN
HE JI03BOJICHA TOCMOAPChKa AiSUIbHICTD, ajie JOMYCKAETHCS BIAMOYMHOK HACEICHHS1
IPOBOJATHCS 3aXOAM 10JI0 €KOJIOTTYHOI OCBITH 1 BUXOBAaHHS HACEJICHHS.

Hoocdepa — cran Oiocdhepu I1uiaHeTw, Mpu SKOMY BIJHOCUHHU JIIOIUHU 3
IPUPONIOI0 CBIJJOMO KEPYIOThCSl JIIOACHBKUM pPO3YMOM 1 OpIEHTOBaHI Ha CTiiike
30epexeHHs 61ocdepu 1 THOACHKOT IUBLITI3AIT].

OxopoHa npupoam — cuUcTeMa 3axOAiB WHIOAO 30€peKEHHS MPUPOIHOTO
CepelloBHUIIA, EKOCUCTEM 1 O10p13HOMAHITTA Ha TUIAHETI.

IManeoenaeMiku — BUAM EHACMIYHUX POCIMH a00 TBApUH, apeaju SKUX
3MEHILUJIUCS M1]T BIUIMBOM KJIIIMATUYHUX YMOB KOHKYPEHIII] Ta 1H.

IMapuukoBuii edekT — MIABUIICHHS CEPEIHBOI TeMIeparypu Oiis MOBEpXHi
3emJ1i BHACIIJOK HasIBHOCTI MAPHUKOBUX Ta3iB.

IMectmumam — pEeYOBUHU, CUHTE30BaHI 1 BUKOPUCTOBYBaHI [JIsi KOHTPOIIIO
YUCEIBHOCTI HeOaKaHUX KMBHUX OPraHi3MiB B arpoeKoCHCTEMaXx.

IMipamina Oiomac — CHIBBIAHOIIEHHA MIDXK OpraHi3MaMd 3 pI3HUM THUIIOM
KUBJICHHS, BUPAXXEHE B OJUHUIIIX OlOMACH.

IMipamina eHepreTu4Ha — CIiBBIIHOIICHHS M)XK OpraHi3MaM# 3 PI3HUM THUIIOM
KUBJICHHS, BUPAXXEHE Y KUIBKOCTI 3B's13aHOT HUMHU €HEprii.

IMipamina ynceJbHOCTI — CIIBBIAHOIIEHHS M)XK OpraHi3MaMH 3 Pi3HUM THUIIOM
KUBJICHHS, BUPAXXEHE B KIJTLKOCTI iX OCOOMH.

IMniBka xuTTA TepMmiH 3anpornoHoBaHui B.BepHaacbkuMm, sikuili o3Ha4ae
CKYMYEHHS JKMBOI PEYOBHMHM, OpraHi3MiB Ha KOHTaKTI MOBEpPXHi Jiitochepw,
IPU3EMHOTO0 1apy arMocdepH 1 BepXHix mapiB rigpoarmocepu.

IMonyasniss — CyKymHICTh OCOOMH OIHOTO BHIY, SKI MaloTh CHUIBHUN
(omHakoBUif) TeHO(OH T 1 HACENSAIOTh TIEBHUM apealt.

IMoTenuian NPUPOIHO-PECYPCHUII — YacTHMHA NPUPOIHUX
pecypciB,3aqydeHa B rOCIOIaPChKY MiSTbHICTD.
IIpuponoxopucryBaHHs — yci  (opMu  BUKOPUCTAHHS

TIPUPOTHOTOCEPEAOBHIIA JIJIST 32 I0BOJICHHSI
noTped JIFOIUHM.

IIpupogokopucTyBaHHS panmioHaJibHe - IIPOMHCIIOBE
CLTbCHKOTOCTIONIAPCHKE BUPOOHUIITBO, SIKE 3a0€3Meuye OIIaIIMBE BUKOPUCTAHHS



MPUPOTHUX PECYPCIB, MIHIMIZYE KIIBKICTh BIAXO/IB 1 MIATPUMY€E PEKUMBITHOBICHHS
BIJITBOPIOBAHUX MTPUPOTHUX PECYPCIB.

IIporuo3 exosoriyHMii — MPOrHO3YBaHHS MaWOyTHIX 3MiH y TPHUPOTHOMY
CepeIOBHIII.

IIpoayueHT — OpraHizM-aBTOTpO(d, SIKMM MPOAYKY€E€ OpraHiuHI PEYOBUHHU 3
HeopraniyHuXx. [IpoAyleHT € mepiIow JaHKOI Xap4yOBOTO JIAHLIOTA 1 €KOJOTTYHOI
mipaMiJIn.

Pagionykitigum — 130TONMM XIMIYHUX €JIEMEHTIB, 1[0 CTBOPIOIOThH PaJiOaKTUBHE
BUIIPOMIHIOBAaHHS.

PenyueHt — oprasizMm (B OCHOBHOMY OakTepii 1 rpuOu), SKUM B IIpoIieci
KUTTEIISUIBHOCTI TIEPETBOPIOE  OpPraHiuHl 3aJMIIKM B HEOPTraHIYHI pPEUuOBUHH;
3aKIJII0YHA JIAaHKa XapuoBOTO JIAHIIOTA 1 €KOJIOTTYHOT MipaMiu.

PestikTi — nomyss1ii, BUM, yIrpymnoBaHHS, 0 BXOAATh 0 CKJIAJy POCIMHHOTO
MIOKPUBY II€BHOI TEPUTOPIi SK 3aNIHUIIKK (IOP MHUHYIMX T€O0JOrYHUX YaciB 1
nepeOyBaloTh y JIEsAKiil HEBIAMOBIHOCTI 3 CyYaCHUMHU yMOBaMU icHyBaHHS. [loHATTS
MajgeoeHIEMIK 1 PENKT CHIBNAJAaI0Th HE 3aBXAH, 30KpeMa PEeNIKTH MOXYTh HE
00MEeXKyBaTHCh Y CBOEMY IMOIIMPEHHI MEBHOIO TEPUTOPIEIO 1 MAaTU JIOCUTh 3HAYHUI
apeal.

Pecypcu BiIHOBHI — CyKynHICTb NPUPOAHMX PECypCiB, IO MOXYTh
MOTIOBHIOBATHUCS BHACIIIOK MPUPOAHUX IMPOLIECIB (HAPHUKIIA/, JEPEBUHA).

Pecypcu HeBiZHOBHI — CyKyINHICTh NPHUPOJHUX PECYPCIB, 3amac AKX Ha
IiaHeTi oOMeXeHWH 1 B JlaHMM Yac He MONOBHIOeThca. Hampukian, miHepaibHa
CUpPOBHHA, IPUPOJHUN ra3 Ta 1H.

PevoBuHa )KMBa — CYKyIIHICTb yCIX OpraHi3MiB 0iocdepu. 3aranbHa Bara KUBOi
pedosunu 2,4 — 3,610 1 (B cyxili Basi).

PocJimHHICTh — CyKYTHICTh YIPYINOBaHb POCIHMH BIACTUBUX JaHIN TEpUTOPII.

CepenoBuiie — CyKymnHICTb YCIX YMOB, SIK1 JI1IOTh HA OpraHi3M, MOMYJSII0 a0o
01011€HO3, BUKJIMKAIOUM BIAMOBIIHY iX peakiito, 30epiralouu ix 1ICHyBaHHS 100MIH
pedoBUH Ta eHeprii. CepenoBHUIlE ABIIAE€ COOOI0 CKIIAOBY YACTUHY 010r€o1eHo3y abo
€KOCUCTEMHU.

CTeHo00i0HT — OpraHi3M, SIKHI MOXKE )KUTH JIUILIE B IEBHUX YMOBAX CEPEAOBUIIA,
MIpH AyXe HE3HAYHOMY KOJIMBaHH1 HOro (pakTopiB (TeMIiepaTypH, BOJIOTOCTI, COJTOHOCTI
TOIIIO).

CriiikicTb eKoCHCTeMHU — 37aTHICTh MPOTUCTOSTH AHTPOIOTCHHUM BIUIMBAM
0e3 BTpaTu OCHOBHMX BJIACTHBOCTEH.

CrpykTypa 0ioneH03y — 3aKOHOMIPHI 3B SI3KM 1 BU3HAYCHHUI PO3MOJILT PI3HUX
€JIEMEHTIB CUCTeMU. PO3pI3HSIOTH BUIOBY, MPOCTOPOBY 200 XOPOJIOTIYHY 1 TpoPiuHy
CTPYKTYpH.

Cykmuecisi — 6araropiuti, oJJHOCIPSIMOBaH1 3MIHHU, 1110 BEAYTh J0 MepeOyq0BU
BCIX O3HaK 01011€HO3Yy a00 710 3aMiHU OJHOTO O101IEHO3Y IHIIIKM.

TBapuHHMii CBIiT — CYKyNHICTh OCOOMH PI3HHUX BHJIB TBAPUH XapaKTEPHHUX
IUTS Pi3HUX YTPYIOBaHb.

TexHorene3 — mpoiiec 3MiHU TPUPOTHOTO CEPEIOBUIIA IT1/] BIUIMBOM TEXHIUHOI
(rOJIOBHMM YMHOM MPOMUCIIOBOI) ISUIBHOCTI JIFOJIUHHU.



Texnosoris 6e3BiaXi1Ha — MPOMHUCIOBA 200 CLIBCHKOTOCTIOAAPChKA TEXHOJIOT 1S,
sIKa IIJTKOM BUKITIOYAE YTBOPEHHS BIIXOIB, 110 HAIXOAATh Y IPUPOTHE CEPEIOBHIIIC.
[lepenbayae MiHIMaNbH1 BTPATH IPUPOIHUX PECYPCIB MPU BUPOOHUIITBI.

Texnoutorisn pecypco3depiraroya — BUpoOOHUIITBO THX YU THIIUX MPOAYKTIB MPU
HaWO1IBII pallloHaIbHOMY BUKOPHUCTAaHHI BC1X BUIB PECYPCIB 1 €HEpTii.

Texnocgepa — yactuHa 6i0ocdepu MIAHETH, 3MIHEHA 32 PaXyHOK TEXHOJIOTTYHOT
TISUIBHOCTI JIFOACTBA.

TosiepaHTHiCTh — 31aTHICTh XUBUX OpPraHi3MiB BUTPUMYBAaTH Ti YM 1HIII
BILJIUBH.

Tpogiunuii piBeHb — rpyma >KMBHUX OpraHi3MiB B €KOCHCTEMi, siKa Mae
OJTHAKOBUU THUII )KUBIICHHSI.

YrpynoBanHsi — CHCTeMa CIUJIBHO ICHYIOUMX Ha JACSIKIM JUISHII 3€MHOI
MOBEPXHI POCIUH, TPHOiB, MIKPOOPTaHI3MIB 1 TBAPUH, SKI B3a€MOJIIOTH 1 BIUTUBAIOThH
OJIMH Ha OJIHOTO.

Ypobanizauisa — nporec 30UTBIIEHHS KUTBKOCTI MICT, IX po3Mipy a0o 3pOCTaHHS
YHCEJIbHOCTI HACEJIEHHS, 1110 MPOKMBAE B MICTaX.

@dakTOp AHTPONMOreHHWl — OyIb-fKi BIUIMBM JIIOAMHU Ha IPUPOJHE
CEpENIOBHUIIIE 1 )KUB1 OPTaHI3MHU.

@akTOop eKO0JIOTiYHUMH — OyIb-gK1 €IEMEHTH, YMOBH 30BHILIHBOTO CEPEAOBHUIIIA,
0 3AIMCHIOTh TOM YM I1HIIWA BIUIMB Ha XuB1 opraHismu. IloginseTscs Ha
a010TUYHUH, O10TUYHUHN Ta AaHTPOIIOTEHHUH.

dakTop JiMiTyHOUUH — TOH 4Yd 1HIIUN E€KOJOTIYHMM (akTop, 1m0 OOMEKye
Ol0MpOYKUIMHMI Mpo1iec a00 YUCETbHICTh MOMYIISIIII.

®akropu al0lOTMYHI — CYKyOHICTP YMOB 1 pecypciB HEOpPraHI4HOIro
CEpEeIOBHUILA, 1110 BIUIMBAIOTH HA KMB1 OPraHI3MHU.

dakTopu 0i0THYHI — CYKYIIHICTh BIUIMBIB Ha >KMBUH OpraHi3M 3 OOKY I1HILHX
KUBUX OPTaHI3MiB.

dayna (s1at. ®aBHa — OOTHHS MOJIB, JIICIB, OXOPOHHUIIS 1 MOKPOBUTEIHKA CTAT)
— CYKYIIHICTh YCIX BHJIIB TBapHH, K1 3aCENIAIOTh MeBHY TepuTopito. CydyacHa (dayHa
3eMJli HapaxoBye 1.5 MIIH. BUIIB.

diTtoaru — KUBI OPraHi3Mu, 110 KUBISATHCS POCIUHHOIO 1KEIO.

®nopa (yat. @nopa — OOTUHS KBITIB 1 BECHH) — CYKYITHICTh BHUJIB POCIIHH,
K1 pOCTYTb Ha MeBHiM TepuTopii. dnopa 3emii Hamiuye noHaa 500 Tvc BuaiB, Ykpainu
— 25 THC BUIIB.

®oTOCHHTE3 — MPOIEC CBITIIOBOTO JKUBJICHHS 3€JC€HUX POCIHH, Y XOJ1 SKOTO
3a PaXyHOK COHSYHOI €Heprii HeopraHiyHi PEYOBUHH MEPETBOPIOIOTHCS B OPraHivHI.

Huka 3aMKHeHM — TEXHOJIOTIYHUN TIpoIlec, 10 nepeadadae MOBTOPHE
BUKOPUCTAHHS TOTO YH IHIIIOTO PECYPCY, HAIPUKJIIA, BOIH.

YepBoHa KHMTa — 0COOIMBE BUAAHHS, 1[0 MICTUTh MEPEITIK BUJIIB KUBHUX
OpraHi3MiB, SIKUM 3arpOXKy€ 3HUILICHHS.

IIlap 030HOBHMIT — yacTHHA aTMOC(EpH TUIAHETH, 1110 MICTUTh MIABUIIEHY
KUIBKICTh 030HY, 3/1aTHOTO 3aTPUMYBATH KOPCTKE KOCMIYHE BUIIPOMIHIOBAHHSI.

SApycHicTh — po3MOIT BUIIB POCINH, TBAPUH 1 MIKpPOOPraHi3MiB B 01011€HO31
3aJIeKHO B1Jl YMOB iX MiCIEICHYBaHHS.
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