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I'unposoruyeckue
MCCJICI0BAHUA
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ITporpamva GLOBE
YueOHoe nccsienoBanme




[upponoruyeckue nccneaoBaHuUA:
KpaTkun 0630p

IIpakTHuyecKue padoThbl

ExenenenbHo namepAemoie napamerTpbi
HpospauHocts oAb

Temneparypa Boabl

ConepKaHHE pACTBOPEHHOTO KICAOPOLA

Kucaornocets (pH)

YacabHas 2eKTPONPOBOHOCTD

ConeHocTh

LlestounocTn

C()J]Cp)K AHHC HHTPATOB

IIpetaraemMmas nocsieI0BaTe/IbHOCTH NPOBEEHUA 3aHATHU

IIpouTHTe MUCHMO YUEHOTO NEpel MPOBCACHHEM MOJICBbIX 3aHATHI.

Bangruc «”/)(M’_\'./II\Y[ y GOOBI NOIBOJSICT 3ATOARITD OCHOBY AJ1s1 NPHBJICUCHHUA HHTCPCCA K CBOWCTBAM H
XHMHUCCKOMY COCTABY BOAbI.

Sansitie « Modesuposanie sodoctopiioco ddacceind» NO3BOACT PpaccMoT-
PeTh KPYMHBIM MJIAHOM H3y4acMblil yualluMucs BoTocOOPHKI Oacceiit
H ONpeJesinTb, KaK Yy4YaCTOK TFHAPOJIOrHUYECKUX HCCIC0BAHUI
COOTHOCUTCS ¢ MCCTHBIM BOOCOOPHBIM Baccenom.

«MModcomoskd K 8ulnoJANnCHIIO npaxKnmuuecKix [)(1(7()171» NO3BOJIACT
yuatumcest ﬂpll()()pCCTH HABBLIKH HCNOSIL3OBAHNS l'lp”ﬁ()p()li H BbINOJIHCHUA
MPAKTHYCCKHX pa(’)m', 00CCIICYHBAKOLIMC C6()p HAACKHbIX TUHHBIX.

Hauano ()'l‘()()pil MOJICBbIX ()(’)pu'suon: KJIACC MPOBOAHT B3dHATHEC Hd YUACTKE HCCIICIOBAHHIT U HAYHHAET
BbIMOJIHEHHE CAKCHCAC/IbHBIX H'%MCpCHHH NapamMCTpoOB BOAbBI.

Hp()lie}]CHHC CJICAYHOLHX yHC()thX BAHSITHH N03BOSSCT COCPEAOTOUYNTDb BHUMAHHUE YUALIHXCH Hd OCHOBHBIX
HAYUHbIX KOHUCTUHAX.

Bausttug « Jemexmusoi-cuoposiocu» W « Hepa ¢ pH» n03BOJTSIOT yUalMMCS NO3HIKOMHTHCS ¢ OCHOBHBIMH
MEPCMEHHBIMU MAPAMETPAMH XHMHUECKOrO COCTABA BOABI H MPHOOPAMHU, KOTOPbIE HEOOXOMHMBI AJ1s
BBINOJIHEHHS ONPENEACHHbBIX W3MEPEHHIL.

3ansitne «17()(3('10()'\' soa! (C/)(IGHIIIH(’JIbllbll? anasus3)» a1aet YYALIUMCA BO3SMOAHOCTD NMO3HAKOMHTBCA €
METOQAMN dHAJIH3d '%ZIK()H()MCpH()CTCﬁ, BbIEABTACMBIX Ha OCHORBE C()GpaHHbIX HMH JAHHBIX, B CPABHCHHA
MNOJIYUCHHDIX IMH JAHHBLIX ¢ JdHRbIMH, C()()pilHthMH YUAIHMUHCH APYTrUX IWKOJ1. ITO 3QHATHE NPOBOANTCH
MHOFOKPATHO K NEPHOAHUCCKH MOBTOPSACTCS 10 MCPE HAKOMNJICHHS JdHHDIX.

3ausitie «M()()L)/Ill[)()(j’dlfll(’ BOOSHOCO DUNANCA» SHAKOMUT YHAWHXCHA ¢ METOOAMH MOAC/THPOBAHNA HA OCHOBE
C()6paHHle UMH QAHHLIX.

3auarue «Omipoimnue Makpodayusl 6ecno360HOUHGIX» TO3BOJIIET H3YUHTH B3aUMOCBA3b MEXY
M3MCPEHHBIMH XapaKTEPHCTHKAMH BOABI 1 OOMTAOIUMH B BOAC OECMO3BOHOUHBIMH. DTO 3aHITHE
MPOBOAUTCS MHOFOKPATHO 1 NEPHOAHYECKH HOBTOPSETCS N0 Mepe H3MEHEeHHs! YC/10BHH OKpy K arouleil
Cpeabl.

[Tocne npoBeaeH S 3aHSTHI yUalMecs HAUMHAKOT CBS3bIBATb THAPOJOTHUECKHE AAHHBIE C IPYTUMH AaHHBIMH,
3aperucTpUpOBaHHbIME B paMKax nporpammbl GLOBE.
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CkonupyiTe n

paspawnte
yHaWmmMCA

[TnCbMO yYeHbIX yyalMMcH

Hoporue yuaiunecsi-yuacTHUk 1 nporpamMmbl GLOBE!

Mbi, Beayiuue HayuHble cneunasanctbl nporpaMMbi GLOBE B
001acTAX THAPOSOTHH H MHAPOXUMHH, TIPHBETCTBYEM HOBBIX
YUACTHUKOB HAyUHO! MporpamMmbl, MOMOratoLleil 3anoJHUTh
BAKHEHLIMH Npodes B HALIKMX 3HaHH:AX O 3eMJe.

I'HApoJIOry U3y4aoT BOAY, KOTOpas SBJSETCH ONHUM H3
AKH3HEHHO BAXKHBIX pecypcoB Haweil maadHetol. Boga neod-
XO[MMa BCEM XHUBbIM CyLLecTBaM. Bbl v yuaiumecst Apyrix wko
H3 pa3HbIX CTpaH Mupa OyaeTe NPOH3BOAHTL W3IMCPCHUS
PA3JINYHBIX XAPAKTEPHUCTHK BOAbI, KOTOPbIE MO3BOJIAT CO3AATD
0a3y THAPOJIOTHYCCKHX JIAHHBIX, TPEBOCXOMSIIYIO 0 0ObCeMY
Bce HMetollnecs nmonodHele 6asel naHHbIX. [Iporpamma GLOBE
TNO3BOJIUT OQHOBPEMEHHO NOJTYYHTb 00pasLbl BOAbI 13 00JIbLIETO
KOJIHUECTRA BONOEMOB, YeM Koraa-1udo paHbiie. Mbl Hageemes,
YTO BAC 3AHHTEPECYET BO3IMOKHOCTbH BHINOJHCHUS TAKHX
MCCJICOOBAHHI, MOMO-TAIOLINX PELLATh BaXHellune npodieMbl
BO BCEMJIAHETHOM MacluTade.

I/l'wlepm{ XdPAKTCPHCTHKH, MO3BOJIAKLWKE ONPEAC/IUTL KAUECTBO BOAbLI HA BAIUEM YUACTKC MCCACAOBAHMH, Bhl
MHOro¢ yi3HacTC O BOAC KdK O CYUICCTBCHHOM JJIEMCHTC JOKAJILHON ()Kp)’)K'dl-()LLIEH cpeabl H O TOM, KdK €C
CBOICTBA U3MEHSIOTCS Ha MPOTs1 KCHUU TOd.

Mbl upesBLIYAlHO 3AHHTEPECOBAHBI B MOJYUCHUH BALWIMX AAHHBIX H Pafbl BOSMOXHOCTH HCHOJIL30BATH TH
J@HHBIE C TEM, UTOObI OTBETHTb Hd BOMPOCHI, OTHOCSILMECS K [JIO0A/IbHBIM 1 JIOKAJTbHBIM BOIHBIM PECYpCaMm.
[loatomy, moxanyiicta, He 3adbiBaiiTec 0 Hac. [lo Mepe HAKOMJICHHSI AAHHBIX Bbl YCJABIWIMTE OT HAC
NPEANOI0KEHHsl, OTHOCIIIMECS. K X HHTepnpeTaund. Mbl HAZCEMCst, UTO ¢ BALICH MOMOLLBK) HAM YAACTCS
HAHTH OTBETHI Ha BAXKHBIC BOMPOCHI, KACAKLIHECS KAUECTRA BOAbI.

UckpeHHE Batlu,

/ Y/C‘J/&

1-p Ponxep baiinc, npodeccop,
a-p Mapra KoHk j1uH, 1OUEHT
YuusepcureT wrata Apu3oHa
Tycon, Apuzona, CIIA
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[lo3HakoMbTeCh: A-p Popxep

Ckanupyite u
paspanTte
yyawmmca

baunc n g-p Mapta KOHKAKH

Poowep bainc u Mapma Kouxaun npenodaiom u
8e0VIM cUOPONOSUHECKUE UCCACO08AHIUS U UCCe)0-

8alUS. BOOHBIX Pecypcos 6 Y nugepcumeme wmama
Apusona ¢ ¢. Tycon, Apusona, CHIA.

GLOBE.

GLOBE.

GLOBE.

H-p baiinc.

H-p baitnc.

A S

J-p Konksun,

H-p KoHKAMH,

-p KoHksnn.

Bot aensemect sedywumu uccie-
dosamesismit npoepasmsl GLOBE
8 001acmu cCUOPONOCUUECKUX
uzMepenun u cocmoume s Opaxe?

Jla. Y Hac aByxJIeTHSIA 4oub H
TOJIBKO UTO, B SHBApE, POIUJICS
CBIH.

To ecmb 8ol — HAVUNBIL KOJICK-
UG, COCIOAUUIL U3 MVIKA U KEHDL.
Kak 1 koeda sut sempemuaics?

Mb1 BCTPCTHIMCD, KOT' 14 MPOXO4-
WJIM NOArOTOBKY ONCPEA NMOJYUCH-
HEM CTCHCHH MATHCTPA. Mbi 0da
HHTCPECOBAJIHCH XMMHCH BOADI.

Bodu — amo oxuce odopoda. Ymo
BUC UHMEPLCVEM G XUMI IHOCO
coedunenus?

Hac nntepecyror u dcenokost
NpUMECH, codepKalliecs B BOJC.

XHMHUECKH YlicTast BOOA HE
CYIECTBYET B IPHPOAL, TAK KaK
BOJa pacTBOPSET OrPOMHOC
KOJIMUECTBO BellecTB. B Bose
PACTBOPSKOTCH HJIH COMIEPKATCH B
BUAE B3BECEH BCEBO3MOXHbIC
marepuasel. Llenb Haweii padoTsl B
pamkax nporpam-mbl GLOBE —
MOHSITh, YTO MPOUC-XOIUT B BOAE U
K YeMy MpHBOIUT A00aBJIEHHE K
HEll pa3/IMUHbIX BELIECTB.

Coru1acHO AaHHBIM AHPEKTOpa
YnpapsieHust o oxpade
okpyxaroweii cpeant CIIA,
npuMepHo 40% nOBEPXHOCTHBIX BOJ
B Halllell CTpaHe 3arpsA3HEHo 10
TaKO# CTENEHH. UTO B HEll HEJIb34
JIOBHTb PbIOY MM KyNAThCS.
TakoMy 3arps3HEHUIO 4acTo
TNIOZIBEPraroTcs HebOoThlIne
BOJOEMbI, B TOM YHce Tpebo-

H-p KoHKMH.

GLOBE.

I-p boiinc.

GLOBE.

J-p baiisc.

BAHHAM, TIPCAbSBAAEMbBIM K YHCTO-
TE BO/bI, HE COOTBETCTBYIOT
MHOTHE BOOCMbI B CEJIbCKO-
X03CTBEHHBIX paiioHax. MoXHO
Obi10 Obl MOAYMATH, YTO KTO-TO
KOHTPOJIHPYET KAYECTBO BOADI B
OTHX BOJOEMAX, HO B OOJIBLUHHCTBE
CAyYaeR aTo He Tak. [IporpaMma
GLOBE 1o3B0MT HaM 101yunTh
HHDOPMALMIO O MHOXECTRC CILE He
KOHTPOJHPYEMbIX BOAOCTOKOB, PeK
H 03ep.

B Mupe cylccTByeT MHOXECTBO
BOJAOEMOR, H KAXKObIH H'3 HUX
yHuKaneH. [lepepaya pesyibraToB
H3MEPEHHii yualumMucsa —
MPEKPACHAN BOBMOXHOCTb COOPaTh
HHOPMALHIO.

Houemy coop dannerx 00A1bL
APOUBBOUING Yudiuec s WKo?
Touemy nenvss nopyuums coop
DIMUX OANIBLX YHEIbIM U GbINYCK-
HURUAM KOATCQRCH Ut YHUGEPCUL-
memog?

Hac He Tak muoro. Jlaxe ecsin Obl
Mbl BBOE YBCJHUHIN KOJIHUECTBO
MCCT, B KOTOPBIX OepyTcs 0Opasubl
BOZIbI, HAM BCE PABHO HE YAAJI0Ch
Obl OXBATHTD JOCTATOYHYH)
TEPPUTOPHIO.

becnoxosim au sac ecmecmaennbie
npuMecu, nondddaiowue 8 Go0y?
Hnu sac decnokosim sewecmsad,
3UCPSA3HAHWUE BOOV 8
PESVIILINUME HESOGEUECKOLL
oessmenshocmu? Moau, moxem
Obimb, sde utmepecyrom oa
npoyecca?

Oba. [lpimMecn — a 51 HA3bIBAK)
CJI0BOM «TIPHMECH» JTHOObIE
BELLECTRA, COfePXKAUMEcs B BOE,
He 00513aTe/IbHO HeXKeslaTe IbHbIE
3arpsa3HHTEH, — MONAAAI0T B BOAY
B pe3yJIbTaTe PacTBOpPEHIis
KAMEHHBIX MOPO[, MbLIN H FA308,
HexoTopblie npuMeck BhIMaga0T 13
aT™Moccepbl BMECTE € JOXKIEM U
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GLOBE.

J-p KoHKJ1HH.

GLOBE.

H-p boiinc.

GLOBE.

J-p KoHKJIHH.

GLOBE.

H-p boitsc.

CHErOM H 3aTEM [POHUKAOT B
BOIOCTOKH U 03¢pa. HekoTopsie
MPUMECH NOMAJIAalT B BOAOCTOKH 1
03epa BMeCTe C 0TXOlaMH,
KOTOpBIE TPOH3ROIAT JTHO/TH.

Bol ynomsanyau o 030eicmaun
KAMEHHbBLX NOPOO 1A COCMAG BUObI.
Pazee kamuu pacmeopsomes 6
sooe?

Ha, HO oueHb MEIEHHO.
Pe3yabTaThl AJTHTEIBHOTO
B3aUMO/EHCTBHS BOABI U KAMEHHbIX
NOPOA MOXKHO BUAETH B APEBHHX
rOpHbIX paiioHax, Hanpumep, B
Annanayax. OTH FOpbl Pa3MbITbI H
MO3TOMY HEBBICOKH.

Touemy 3acpasienst 6000eMbl,
HAXOO AUUEC S G CEBCROXO3SANCH-
BEHHBLY panonax?

CenbeKoX035iCTBEHHbIE KYAbTYPbl
BBIPALLMBAIOTCS € UCMOAb30BAHHEM
yaoOpeHuil 1 nectHuMaoB. Y nodpe-
HUST ¥ MECTHLN/IbI, TTIPEIOTBPAILAN)-
L€ Pa3MHOXEHUE BpeauTEIcH,
pacnbUIAOTCS NO NOJIIO, HA
KOTOPOM BbIPAIBAETCA YPOXKaii.
K coxaseHuto, noxaenast Boaa n
BOAQ B HPPUTaLMOHHbIX

COOPY KEHHSIX YHOCHT HEKOTOpOE
KOJIHUYECTBO yIOOPEHUI H
NECTHUHAOB B BOAOCTOKH U 03€pa.
OHM NPOHKKAKOT TaK K€ B
I'PYHTOBbIE BOADI.

B npowsiom, cobupasiu i
yudiyuec s WKo odninsle,
UCROAB3YEMbIE CUOPOSIOCAMU?

Yuaiuecst coOMpasu JaHHblE 00
03epax M PeUHbIX BOAOCOOPHDIX
CHCTEMAX, HO HE B MacluTade
nporpamMmmbl GLOBE.

Pacckaxume HAM HEMHOCO O cebe.
I'de sbl poduucs? I'de obi
8bIpocau?

S poauicst B ropoge Jlagailerr,
wrat Muanana, u 3aKOHYK
CPEMHIOKO LIKOJY B rOPOAE
BJTyMUHITOH, B TOM XK€ LUTATE.
[loToM §1 MOJYYNT AUILIIOM
CTIICLHAJIUCTA [0 IPaXK JAHCKOMY
CTPOUTE/IBCTBY M NPOEK THPOBAHKIO
B 00J1aCTH OXPaHbl OKPYKAatoLLeii
cpeabl B Y HUBEPCUTETE UM.
[Tepabto.

J1-p Konkux.

GLOBE.

J1-p KoHk.u.

GLOBE.

J-p Konku,

GLOBE.

H-p KoHkuH.

GLOBE.

J-p boaiic.

Besen 3a aTHM 9 IOJTyUHI CTENEHD
MarucTpa HayK B 3TOH Ke 001aCTH B
Kamndophuiickom yHuBepcuTeTe B
bepk.m.

Sl popunacsy B wrate Heto-Jlxepen,
HO BCKOpE MIOCJIE ITOrO MOSI CEMb
nepeexana B Mnmuxoiic, a notom B
EBpony, KOTOpds CHJIbHO OTJIHYA-
Jlach oT AMepHKH. Mbl NpoXKHJTH
nsTh et B Fosnanauu, rae o
3AUHTEPECOBANACH HAYUHBIMH
vccaegosanusiMu. flotom s asa roga
YUYHIACh B LIKOJIC-NAHCHOHATE B
AHrnu, a 3aTeM BEpHYJIaCh B
AMEPHKY H 3aKOHYHIIA CPEHION)
WKoJy B Apuropoae bocrona.

Cosemosai Jiu sam Kmo-nuovow ne
3ANUMAMBC ST HAVKOU ROMOMY, WHO
Gbl — wenuyiia?

Her. 4 YUHJTACb B OCHOBHOM B
HIKOJTAX OJ11 ACBOYECK, H B HHX
HUKOTAd HC MOAHUMAJICA BOMPOC O
TOM, MOT'YT JIH ACBOYKH H3YUdATh
MATCMATHKY HJIH PYTHC HAYUYHBLIC
AUCHUTLTHHBIL,

Kocda bl nanany 3anumamocs
cuoposiocuent?

Bo BpeMst ROArOTOBKH K MOJYUCHHIO
CTENeHN MarueTpa. S sanHTepecoBa-
JIACh XUMHYECKMMH PEaKUUSIMHU,
KOTOPbIE MPOUCXOIAT B KAMJISX
BOJIBI, B3BCIICHHBIX B aTMocdepe.
[loaToMYy $1 HAYAIA H3YUATh XHMUIO
BOABL.

Ymo we npoucxoousio?

MbI TOABKO YTO OTKPBLN, UTO MOTYT
00pa30BBIBATHCS KUCTOTHbIE
TYMaHbl, KOTOPbIE OMACHEE KHCAOT-
HbIX Aok aci. Jloxaesas Kans
najaet, ObICTPO NPOXOAs uepes
arMochepy U BONTbIBAS 3arpsi3-
HUTEJIM U3 BO3AYX4, HO Karju TyMaHa
MOTYT HAXOUTbCA B BO3/YXE MHOTHE
yachl. OHKM BOUTBHIBAIOT FOPA3I0
OoJ1bllIe 3arps3HUTeei, i BeposT-
HOCTb BBIXaHHS JIFOAbMH ITHX
Kamesib ropasgo BbILIE.

Kax sot pazenexaemecs u omobi-
xaeme?

MBI HPpaeM ¢ HalNMH AETbMH,
Kpome Toro, y Hac aiBe cobakHu,
J1adpanopsl, ¥ Aaua B ropax Haj
TyconoM. £ oueHb JHOOJTIO XOAWTD MO
TOPAM U Ha JIbIKAaX, B Mbl BCE ellle
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GLOBE.

J-p Konkun.

GLOBE.

H-p Konkaun,

GLOBE.

3aHUMAEMCS 9THM CTOJIbKO, CKOJIbKO
MOXKEM, d TaKX€ €31UM Hd BCJIOCH-
neagax.

[Ipuxodunocs 1 8am 8OCKAUYAING
«Depuical», kax Apxumeod, koeda bl
COenaNU OMKpLIMUE 80 8peM
nayunou pabomor?

S 3KCHEPUMEHTATOP, A HE TEOPETHK.
S1 npoBOXKY NADOPATOPHBIE AKCTIEPH-
MEHTBI U NIBITAKCH IOHSATH MPOHCXO-
asipe npoueccol. MeRst upesBbl-
YalHO HHTEPECYIOT CJIy4Yan HeCoOT-
BETCTBHA PE3Y/IbTATOB Jad0pATOP-
HbIX IKCTIEPHMEHTOBR C MOMMH
0KNAaHAAME. S HCABITHIBAO
P40CTD, MbITASCH BBISICHHTD, UTO XC
TMPOUCXOUT HA CAMOM JEJIE.

Kax )”1(’Hblﬂ, cuyumaeme Jii gul, 4mo
II(’.W)(I’IHbI(’ IKcnepuMeHmsl noJiesHel?

Jla. OHu ropasio noJiessee dKenepu-
MCHTOB, PeiyJIbTdATHl KOTOPhIX
COOTBETCTBYKT MOUM
npeanonoXeHnsaM. Ecau pesyabtaTel
HE COOTBETCTBYIOT OXKMAAHHSM,
3HAYHT, MO THIOTE3a OblA
HEMPAaBHJIbHA, H MHE HEOOXOIMMO
BLIABHHYTb APYTYHO runotesy. B
ITOM U 3AKJIHOUACTCS HHTEpeC
HAYUHDBIX HCC/ICAOBAHHMI.

Takum 0bpazom, Hayuibie uccaedo-
sanus Obiin Obl CKyUHbL, ectit Obl
cunomessl 6cecod ORPAGOBIBUIUCH?

Podwep bavuac 6 sospacme 16 siem
ucesedvem neujepy.

J-p KouksiuH.
GLOBE.

J-p baiiac.

3710 6b1710 OBl YKACHO CKYUHO!

Koeoda bl naminaeme noHumans
MEXAHUIM OO UAY UHOCO RPO-
yecca, 3HdUUm JAi IMo, Yo 8ol
MoKeme HpedcKka3bieantb coovimust?

Wmenno tak. Koraa Mbl moHumaeM,
NoueMy NPOHCXOAAT Te HJIH HHble
SIBJICHNS, Mbl MOXEM CKa3aTh:
«3HAunT, ec/1i B OyayweM ycaoBus
U3MEHATCA, OHl OyayT

Mapma Kouwxaun, ¢ sospacme 15 1em, na

Asopekom fepeey ¢ bpaiimaone.

GLOBE.

J-p baiinc.

GLOBE.

BO3AEHCTBOBATD HA BOJIOEM WJIH PEKY
TAKUM 00pa3oM.» 5 NpesckasbiBato,
KaKHE W3MECHEHHS B PEKax H 03epax
OyayT OPOHCXOANTD B pesyabTate
MECTHBIX KJIUMATHUECKHX
M3MEHEHIT, n3MeHeHHil 1004 IbHOro
KJIHMATa WJTH BBIMAAECHUST KHCOTHBIX
0CAKOB.

Umo makoe gulndderue Kucaommbix
ocaokos?

KHCAOTHBIMH OCAIKAMH HABBIBAOT
NOXK b UJIH CHEr, OT/IMYALOLLKeCs
OueHb HI3KHM MoKazaTesiem pH B
CBSA3M C COACPKAHUEM B HUX PACTBO-
PEHHBIX CHABHBIX KUCOT, aDCOpOH-
POBAHHBIX U3 ATMOCEPDI; MHOTHE
TAKHE KHCJIOTBI 00PA3YIOTCS B
pe3yJIbTaTe YesIOBeUecKOll fesTes b
HoCTH. KHC/10THBIE 10K M HAHOCAT
BPE MHOI'HM 3KOJTOTHUECKHM
CHCTEMaM,

A npedcmagasii cede KUCA0mYy, Kak
8eUeCco, Bol3blBAIOUee KO NPt
nonadanuy Ha koxy. Ho kuciomuwii
00X 0b Gbl3blGACH MAKUE Ke Oujyije-
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HUS, KK U 00b1uHbIl 00K b, Yem
OMAUYUCHC S KUCTOMHDBIN 00K0b OM
00bluHOCO?

H-p baitnc. KucaoTHbIi JOXAb COCTONT U3
CUJIBHOU KHCJI0TBI, CMEUIAHHOM ¢
Boaoit. Hoka3zaresb pH ang Takoro
J0XAs HUXe, ueM nokaszaress pH
JUTS HOpPMaJTbHBIX /10X AeBbIX
ocaakos. Kuc/oTHbiil 10X b HE
COAICPKUT TAK MHOTO KHUCJIOTHI, KaK
JIMMOHHBIH COK HJIH JIEKTPOJIHT B
farapesx, HO €ro KHCJIOTHOCTD
MOXET NpUOJIHKATBCS K
KHCJIOTHOCTH YKcyca. B okcTpemass-
HBIX C1y4asix BOAa KUCJIOTHOTO
TYMaHd MOXET COAEPXKATh CTOJIBKO
Ke KHCIIOTHI, CKOJIBKO €€ B JTAMOH-
HOM coke. OCHOBHOM 1PUYHHON
NOBBILLIEHHS KMCJAOTHOCTH 0K ACH
SBJISETCS CHKUTAHME MUHEPASILHOrO
TONJMBA, TAKOTO, KAK OCH3MH, YroJb
H MPHPOAHBIA Ta3.

GLOBE. Hpodykmbl cecopaities Mako2o
MUNEPATIBHOCO MONJIUBA NONAOUIOM
8 ammochepy u g3aumodeicmeyiom
¢ 6oool?

H-p baiinc. JoX b ¥ CHET BNHTHIBAKOT ITH
KHCJIOTBL 03 aTMOCEphl M OCAK AAKT
HX Ha nosepxHocTH 3emsn. To, uTo
MOAHUMACTCS C BBIXJIOMHBIMH [d3aMU,
ONYCKAETCS ¢ JOKIEM H CHETOM.

GLOBE. Kakoe voosnemaopenue npunocam
nayusvie neeaedosanus’? Kaxosol
HA0ObL Saueco mpvoa?

J1-p baiiac. YueHblit UyBCTBYET, YTO OH BHOCHT
BKJI4/1 B IOHUMAHHE MOTEHIMAIIbHDIX
00LIECTBEHHBIX PODJIEM 1 HALEETCH,
YTO OH IOMOTAET UX peLueHnio. Mbl

A-p baiuic usyuaem Kepust s160d,
ROJTYUEHHbBIE HA JICOHUKE
8 I'pennanouu.

J-p Konknnn.

I-p baiinc.

GLOBE.

[-p Kouksus.

GLOBE.

J-p KoHk1uH.

M3yuaeM Mpouisioe, Kak, HalpuMep, B
I'penaanmm, yTodb NpeacTaBUTDb
cede Dynyluee — TO, KAKIM 00pa3oM
MOZKET U3MEHHTBCS OKPYKAOLIAsE
HAC Cpeaa Mo Mepe CKUraHus Bce
00J1bIIEr0 KOJTMYECTBL MHHEPATbHO-
TO TOMJIMBA U 0O MEPE W3MEHEHUS
cocTaBa aTMocepbl H BOABL.

OnHa u3 camblX HHTEPECHBIX H
BOJTHYROILMX Belleli B HayKe
JAKJIHOUAETCS B MPHOOPETECHUH HOBBIX
3HAHKI W B TOM, UTO, npuodperast 3T
3HAHUA, S BCTPEUAKOCH ¢ HOBBIMH
moabmu. Ecn s ve 3Hak0 uto-
HHOYab OTHOCSLEECs K Moeil
00J1aCTH HCCICAOBAHUH, T MOTY
HalTH APYroro 4enoseka, KOTOpbiii
ato 3HaeT. Takum oGpasoM, y MeHs
TNIOSIBJISIOTCS HOBBIE APY3bsi.

Jloasm HeoOXOAMMO PHHAMATD
pa3yMHble, ODOCHOBAHHBIC PEILEHHS B
OTHOWEHHH HALUCH MJIAHETDI, JaX¢
€CJIH OHY IPHHUMAKT ATH pPeLlieHHs!
TOJIBKO BO BPEMSI MOJI0COBAHHSI.
[logTomy, Koraa st roBOpr CRBOMM
CTYICHTAM O TJI00A1BHOM NOTensie-
HHH, O 3ArPSI3HEHHK BO3AYXA, O
3ArPHIHEHHH BOALL, 5t NOMOTAK HM
Jlyule NOHUMATD TIPOLECCHI, MPOHC-
XO/SLIHE HA 3eMJIC, U OTO NPHHOCHT
MHE YIOBJIETBOPEHHE.

Pasge kouuecmeso umeromuxcs
snanuir nedocmamourio? Ymo
BACMUAGA SN BUC CIMPCMUNSC S K
HOGOIM SHAHUAM?

DKOJIOPHUECKHE CHCTEMbBI COCTOSIT 73
TaKOro0 MHOXXECTBA KOMIOHEHTOB,
YTO IHAHUIT OAHOTO YesoBeKa
HEAOCTATOUHO, UTOOB! NOJHOCTBI)
NMOHUMATD NPOHCXOMSWHNE B HHX
NPOLECCHl, HO YeM GOJIbLIC Mbl
SHAEM, TEM JIyUuLle Mbl yMEEM
[IpEICKa3bIBATD TO, YTO OYACT
NIPOUCXOONHTD B JAJIbHEHLIEM.

Kmo 6oL saum cepon ¢ dememese?

OnHa W3 IpHYHH, 110 KOTOPbIM £
3AHHTEPECOBAIACH IKOJOTHUECK UM
HayKamH, COCTOHT B TOM, 4TO
BCET/Ia UYBCTBOBAJIA HEOOXOAUMOCTD
YAYULIHTD YCJIOBHS XKU3HU JIHOACH.
Tloaromy, ecau y MeHs i ecTb Kakue-
HUOY b repoH, OHH OTHOCATCS K
YHCJTY YUEHBIX, KOTOPbIC CTABHIH
nepes coboi TaKyto Ke LeJb.
Hanpumep, Jlaiinyc [losunr,
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GLOBE.

H-p baiinc.

GLOBE.

J1-p Konksvu.

GLOBE.

J-p Kouxun.

[-p baiinc.

GLOBE.

nostyuusunii Hobenesckyro npemito
M0 XHMHH U B 00.1ACTH YK PETICHHS
MIpa, a Tak ke AnbdepT DifHiuTeiiy.

3naKombl U 8bl CO COUMU KONNCLd-
Mt u3 opyeux empan?

Koteuno. Mbl He MoXxeMm fenaTh Bee
CAMH, M OHH HE MOTYT JC/ATH BCe
CAMH, [I0DTOMY Mbl COTPYIHHYAEM H
ODMEHUBAEMCS PECYPCaMH H AaHHbI-
M

Kakxos pacnop 0ok sawet exedies-
noi Hayunot pabomer? Ecms au v
sac ceou abopamopuu?

O0bIuHO MOil padouuil 1CHD 3aHAT
padoTOi B MOEM KadiHeTe, npenoja-
BAHHEM, cODeCeJOBAHUAMHU CO
CTYACHTaMH, MOATOTOBKOH K
JAHATHAM, TOATOTOBKON CTaTeil,
AHAJIN30M JTaHHBIX, TOJTYUEHHBIX
MOUMHU CTYAEHTAMH H DOJIbILNM
KOJHUCCTBOM paboThI ¢
KOMMbIOTEPOM. A 3aX0KY B
1200pATOPHIO 1 HADJTKOAAK) 3a TCM,
YTO B HEll JeaeTes.

Bosnuraem snevamaenue, wmo see
DOBUIC PADOMBL BHINOJHACIC S ¢
nomMougolo koansiomepos. [pacitin-
Hoe Jii I3mo sRevantaenue?

Jla, cOOp AHHDIX HEJOCTATOUEH.
HeoOxoauMo nonnmMaTs codpaHHble
Aatnbic. [loaTOMY aHQTHS TaHHbIX
YACTO TPOUBOAHTCS ¢ TOMOLbIO
KOMITbKOTEPOB.

OGBIUHO 51 3ATPAYMBAID HECKOJIBKO
UACOB B [IEHD HA NOATOTOBKY K
SAHATHAM U IPENogaBaHue. 3atem s
NPOBOXKY OMUH HIIH IBA Yaca 32
KOMIBIOTEPOM, NEPEMUCHIBASCH ¢
APYTHMH YUCHBIMH MO JJICKTPOHHOI
noyTe, UuTas padoThl, NOArOTOBJIEH-
Hble MOUMU CTYACHTAMH 1 3aMHChIBas
CBOH 3UMEUAHNA M (POPMYJIHPY S
BOMPOCHI M HAMEYAS HANIPABJICHH S
pdDOTHI /11 MOHX COTPYAHHKOBR,
[loToM 1 3aTpaunBao OHH UK ABa
uaca Ha padoTy ¢ MOMMHU CTYEHTAMH,
TOTOBSLUMMHCS K NOJTYUCHHIO
creneHd Marictpa. OctasibHoe BpeMa
JAHUMAIOT BCTPEYH C JIFOABMI 1
A&J13, CBS3AHHBIE ¢ YHUBEPCHTETOM.

Moxeme 1 6bl pacckazamo kaxkue-
HUOYOb 3a0A6HbIe UCMOPUL, ONHOC S+
e £ K saitiett padome?

H-p baiinc.

GLOBE.

J1-p Baiinc.

GLOBE.

H-p baiinc.

GLOBE.

MHe npuxonntca MHOro padoTarh Ha
3ACHEKEHHbIX BEPLUHHAX [OP, OTOMY
YTO BOAA B OCHOBHOM OCAXKJAeTCS Ha
FOPHBIX BEpIUMHAX B BHJIE CHEra, a He
B BHJC A0XK/EBBIX OCAAKOB, MO
KpaiiHeli Mepe B 3anajiHOil vacTu
CHIA. Mue kaxercs 3a04aBHbIM TOT
(aKT, UTO 4 MPOBEJT CTOJIbKO JIeT B
yueOHbIX 3aBEACHUSX, YTODBI
NOJTYYHTDb AOKTOPCKYH) CTENeHb, a
NOJIy4HB €¢, A0JKEH MPOBOAUTD
MHOTHE JIBH, 3a0Kpasich B rOpbI H
Konas simel B cHery fonatoii! Koraa
MOSI MATb MOCJ1a/1 MEHS YUHTBCS B
KOJUJICK, OHA He CKa3asia MHE, UTo
HACTAHET BpeMs, KOTAa s Oyay
KOMATb SIMBL.

Takust obpasom, yuersie Mocym
U3Mep iMb KOJAUHECINBO NpUMecell 6
ammochepe, AHAAU3UpPY s KepHbl
J160d, KOMOPOMY CIO /e, 0eC b
MbICAY JIem Uk OdAe cmo moic st
aem?

Ja. Ha camom aene, npotusibim
JICTOM 5 IPOBEJ YEThIPC HEAECH B
['pernanuu, rae Mol Oypuu
CKBaKHHBI B JIEHUKE H JOOLIBATIH
KepHbl. A cnan B nasarke, yCTaHOB-
JIEHHOM Ha JIbAY, B TeucHHe 12 cyTok.

Tak umo 6wt ObLAU OKPYKEHBI JIOOM
co geex cmopoin. Kakue ewe enevam-
JCHUS OCIAJIUCD Y GUAC OM DMONL
noesoku?

Bee Bokpyr Gesoe iu curee. Crer 1
1e60. Koneuno, CostHue He 3axoau-
JI0, MOTOMY 4TO Mbl ObIJIH 1AEKO HA
cepepe BecHoi 1 J1eToM. Mbl OypuJn
CKBAKHHBI BO JIBY ¥ XOTEJH
3UKOHUUTD padOTHI KUK MOKHO
cKopee, neped TeM, Kak HAUHETCS
Oyps. Paspesbl 1baa no3BosISIOT
3AMETHTh BPEMS HACTYILJICHUS
NIPOMbILLLIICHHO PEBOJTIOLNH.
XapakTepHCTHKH bR,
HAKOMUBLIETOCS 34 MOC/IEHNE TPHCTA
JIeT, SIBHO OTJIMYAIOTCS 0T Bosiee
APEBHUX CJIOEB JIbJa B KepHAX,
N0JyYEHHBIX HAMM NPOIIJIBIM JICTOM.
B KepHax Jibfa MOKHO BHAETb TaK KE
NPH3HAKY JIECHBIX MOXAPOB.

Houemy, ¢ saweit movku 3peis,
YHUCHIUE YHAWUXCA 8 RPOCPAMME
GLOBE 6ydem nonesuvim?
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J1-p Kok iuH.

GLOBE.

J1-p KOHKJIHH.

J1-p baiinc.

GLOBE.

H-p Koukun.

GLOBE.

JI-p KoHkJuH.

S Hagerch, UTo yualiecs HayyuaTcs
ONpPeae/IsITh CAHHTAPHOE COCTOSIHHE
IKoJorHueckoil cuctembl, OdLect-
BEHHOCTb JIONYCKAET, UTO MBI MOXEM
MPOAOJIAKATH BHIOPACHIBATL B BO3AYX
3ArpsHSEOLWHE BEUIECTRA, H YTO
OKPYKAOILAs cpeaa CpABHTCS ¢
TAKUM 3arpsisHeHneM. S Hagerch,
YTO yualuecs, NpoBepsisi COCTaB
BOAbI B JIOKAJIbHBIX CHCTEMAX,
CMOTYT PACNO3HATD NPH3HAKH HX
3arpa3HeHis. S HAACKICh TaK ke, UTO
OHM HAYYATCS BBIMOJIHSATH
KauecTBCHHBIE H3MEPEHHSI.

Ymo moxkem s3aunmepecosdms
COBPEMCHHBIX VHAWYUXCS G Baiuel
ooaucmu uceedosanun?

Boaa — OAMH W3 HALIHMX BaKHEHLWNX
pecypcos. [uapoaorust — oucHb
NEepCneKTHBHAS 00/1aCTh, KOTOpas
OyZICT CTAHOBHTBLCH Bee DoJiee
BAAHOH MO MEpE UCTOLLEHNS
HCTOUYHHKOB YHCTOH BOADI.

Yuammes XoUeTes ACTATh He
TOJBKO WHTEPECHBIE BELLH Ha
OTKPBITOM BO3YX€E, HO H BHOCHTD
CBOIl BKJ1a/1 B YAIYULICHHC YCJIOBHIl
OKPY KatoLCH cpelbl H B
YCOBCPIUEHCTBOBAHHE OOWCCTRA.
Hawa npodeccust HecomHeHHO
NO3BOJIACT BROCHTH TAKOH BKJIaJ,
NOTOMY YTO BOJL HMEeT
(PYHAIMCHTAJIBHOE 3HAUCHHC A1
Beeli KH3HH Ha 3emute.

Moweme s et dams Karo-smbo
COBEH VUAUIUMC SI, KCTIAIOUUM
BUHUMUAINGC ST HUYUHBIMU UCCT1e006d-
HUS MU DKOJOCUYECKUX CHCINeM U, 6
HACMHOCIY, CHOPOAOCUCH?

00 2TOM HE XOUETCS FOBOPUTD, HO
NPEX/C BCEro HEOOXOANMO W3YUHTD
OCHOBBl — MATEMATHKY. (DU3HKY,
XUMU0, dronoruto. Hayunirscst
(POPMYIHPOBATL BONPOCHI, TOTOMY
UTO BLKHEHLIHE OTKPBITHA AENaI0T
T¢, KTO YMEeT 3a/IaBaTh NpaBH/IbHbIC
Bompocsl. KpoMe Toro, Heodxomumo
HAYUHTBCSA XOPOLLO THHCATh.

H()H(’AI'\' YMeHUe XOpouto nucamb
uMeem DONbUoe 3HAMeHue !

YesioBeKk MOXET UMETh OJieCTALLHE
CIOCOOHOCTH, HO €CJIH OH HE yMeeT
COOOLUHTD TOTYYCHHBIC M Pe3yJIbTa-
Tl APYTHM, HUKTO HE y3HAET O €ro
CMIOCODHOCTAX K O €10 Pe3y IbTaTax.

H-p batinc.

W crienyer KaKk MOKHO GOJIbLLE Y3HATD
0 NPHPOAE, Bedst HEMNOCPEACTREHHbIE
HaO.romeHns.
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BeBepgeHue

KpynHbiM ny1aHoM

Mbi He TOJIbKO NbeM BOAY — Mbl COCTOHM M3 BOJBI.
Boaa cocrarnger ot 50 1o 90 npoueHTOR Beca BCex
AUBBIX OpraHHimMoB. Boga — oaHo U3 cambix
pacnpOCTPAHEHHBIX H BaXKHBIX BEWIECTB HA 3emJe.
Bopa nopnepxuBaer xu3Hb pacTEHHI W KHBOTHBIX,
HrpaeT BaXXKHEHUIYH poJib B (hDOPMUPOBAHHH MOTO-
HBIX H KJIHMATHYECKHX YCA0BHI, (hopMupyet pesibed)
NOBEPXHOCTH MJIAHEThI NOCPEACTBOM DPO3HH H APYTUX
NPOLECCOB M MOKpbiBaeT npumepHo 70% naouiaan
MOBEPXHOCTH 3eMJTH.

Boaa nocTostHHO LHPK YJIMPYET MEK Y NOBEPXHOCTbEO
3eman 1 ee atMocdepoii, coBepilasi rHapoJIoruyec-
KHil LMK, KOTOPbIil HA3bIBAIOT TAK XK€ K PYTOBOPOTOM
BOABI B IpHpoae. ['napoaorHueck il LK1 — OOHH 13
OCHOBHBIX ApoueccoB B npupoac. Boga B okeanax,
peKax, 03epax, B NOUBC U B PACTHTEALHOCTH Harpe-
BaeTcs COJIHUEM W APYPMMH MCTOUYHHKAMM TCILJIA W
HCMIAPSIETCS B BO3AYX, B KOTOPOM OHA COAEPKHUTCH B
BUAE BOMSIHOTO Napa. BomsiHoii map mogsuMaetcs B
BepxHUE CJI0H aTMocdepbl, OXJIAKAACTCS W IpeBpa-
WAETCS B KNAOKYH BOAY WJIH J1ed, oDpasyst odJaKa.
Koraa Kann Boabl HH KPHCTALAb! AbJa CTAHOBSITCH
AOCTATOUYHO KPYMHBIMH, OHH RhIMAAAIOT Ha MOBEPX-
HOCTh 3€MJIH B BHAC NOXAs HJIH CHerd. Boimaswas
Ha MOBEPXHOCTh 3¢MJIH BOAA PacnpeaC/IaeTCs TPeMs
MyTAMH — YACTHUYHO MPOCAUMBAECTCS B MNOUBY H

BIOUTBIBACTCA PACTCHUAMH HJIH CKANJIHBACTCA B
NMOA3BCMHBIX pe3CpByapax rpyHTOBbLIX BOA, YdCTHYHO
CTEKACT B PyYbH H PCKU U, B KOHCYHOM CUCTE, B
OKECAHbI, 1 YACTHYHO HCNAPACTCA B BO3AYX.

Booa B o3cpe, cHer Ha ropax, BJAAKHBIL BO3AYX H
YTPCHHAS POCA — YACTH OQHOrO UMKJIA, OAHOI
cucrembl. O0LLee KOJTHYECTBO BOABL. Henapsitoletics
¢ MOBEPXHOCTH MJIAHETH 3a FOA, PABHO 00WEMY
rOOROMY KOJIHUeCTBY ocaakoB. Msmenenne 00oii
UACTH ITOrO UHKJId, HAPHMED, KOJIHUeCTBa pac-
THTCJIbHOCTH B OIPEACACHHOM PETHOHE 1T MCTOAOB
HCTTOJIb3OBAHHS 3EMEJIb, OKA3hIBACT BJIHSHHE HQ
APYTHE YACTH LHKJTA.

HeemoTpsd Ha oduane Boabl Ha 3eme, Mbl HC MOXKEM
HCNOJB30BATD c¢ OBy, Ecu npeactasuth cede,
4TO 001LIEe KOAHUCCTRO BOB! Ha 3CMJIC COCTABSIET
100 anTpor, To 97 ANTPOR NPHACTCH HA QOO
COJICHOI MOPCKOil BoAbl, bOablast 4acTh 0CTak-
weiicst NpecHoil BOALL CYILCCTBYET R BHAE JbAa. Mbl
MOKEM HCMOJIL30BATh TOJABKO MPUMEPHO 3 MUJIIH-
autpa w3 100 anTpos; dDTa NpecHad BOAA BbIKAYH-
BACTCS HACOCAMH 113-MOJ 3¢MJIH HAH DepeTcs 3 pek
1 03ep.

Boaa YHACTBYCT BO MHOTHX B K HCHILHX XHMHYUCCK HX
peaKunax; OO0 IbLIHHCTBO BELICCTR PACTBOPSKOTCSH B
Boac. B cesism ¢ DCb(bCKTHBH()CTbH) BOObI B K&AYCCTBC
PACTBOPUTCJIA, XHMHUYCCKH YHCTAAd BOOdA PCAKO

Puc. HYD-I-1. T'uOposiocuneckutt yukil, G CROOKAX YRUSAHO KOJUCCINGO GOOBL, COOCPRAWCHC S G PUSIHBLY

pesepoyapax, ¢ mbiesdy KYOUUCCKIY KU NOMCINPOG

? ‘(i)%am(m i

CHer u nep, (29)

Mcnapexue

TpaHcnupaumwa

~ ~ Punurpagyg

pyHTOBbIE BOAY!
(9.5)

Obnaka =

Ocapkun

VicnapeHue

Hemounuk: Mackenzie and Mackenzie, 1995, u Graedel and Crutzen, 1993.
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BCTpeUaeTes B npupose. BoAa COAEPKHT MHOXKECTBO
€CTECTBEHHbIX NMPUMECEH U npuMeceil, BHECEHHDBIX
YeJIOBEKOM, KOTOpbIE NONAaAaldT B HEE HA PA3HBIX
CTAUSIX PHAPOJIOTHUECKOT0 UHKAa. OT 9THX MpUME-
cel 3aBUCHT OMPEACICHHBII XHMHUUECKHIi COCTaB, U
kauecmao, BOAbl. JJOXKAb W CHEr 3aXBaTblBalOT
HeGOTbILME YACTHIIBI NBLTH (A3P030.11t), B3BELIEHHbIE
B BO3AyXe, a BO3/ICHCTBUE COJTHEUHOTO CBETA NIPUBO-
JMT K PearupoBaHHIO ¢ BOOH Fa30B, 00pasyOINXCS
NPH CropaHik OSH3UHA U IPYTHX BUAOB MHHEPAJIBHOTO
TOMJIMBA, C 00PA3OBAHICM CEPHON H A30THOI KHCAOT.
DTU 3arps3HUTESH BO3BPALLAIOTCS HA OBEPXHOCTh
3eMJIH B BHAE KUCJIOMHBIY Q0K0ell WIAH KUCJIOMHOCO
crieea. KUCA0TDI, cofep K allHecs B BOLE, MOCTENEHHO
PACTBOPSIOT KAMEHHBIE MTOPOADL, B pe3yJbTATE UEro
B BOAY NOMAAAOT PACHMBOPENNbIC MBEPObIe Gelecin-
sa. Heboabuine, HO 3dMETHBIE TJIA30M YaCTHLbI
KAaMHEH H NOUBDI TAKKE MONAAAKT B BOLY, B CBSA3H C
UeM B BOOE COAEPKATCH G3GCULCHIILIC MGEPAbIE
qaemuybl, G0BIIOC KOJHUCCTBO KOTOPBIX MPUBOAHT
K 3aMYTHCHHK Boabl. Korga Boga npocaunsaercs B
3eMJIK), OHAQ TCCHO KOHTAKTHPYET ¢ KUMEHHbIMHU
MOpoadMH, H B HEil pacTBopscTes ciue doJibliee
KOJMUECTBO MHHCPAJIOB. DTH PACTBOPEHHbBIE HJIU
B3BELUCHHDBIC B BOC NTPUMECH ONPEACIISIOT KAUECTBO
BOObl.

B X0a¢ HACTOSIWICT 0 HCCIe AOBAHNS yyauHecss onpeac-
JIHOT Ka4YCCTRO BOAbI, H3MEPsist CJICAYHOLIHC Bd XK HCIi-
LIHEC NOKA3ATCJIH.

lIpo3payHocTb

Cier, HCOOXOAUMDII [IJ1S1 KH3HH 3E/ICHBIX PACTEHHI,
TMPOHKKAET Ha OOJBbLIYIO FAYOHHY B YHCTOI, Npo3pay-
HOIl BOJE, UEM B BOJE, 3dMYMHCIHNON B3BCIICHHDIMH
TBEPAbIMU YACTHHAMH, HJIM B OKDAalIEHHOH Bose.
CylecTByOT ABAd HAMOOICC PACTIPOCTPAHEHHDIX
npubopa At H3MEPEHHS TPO3PAYHOCTH BOABI HJIH
CTENMEHN NPOHUKHOBEHUS CRETA B BOAY — AHCK CeKKH
u TpyOKa An4 3aMepa MyTHOCTH Boabl. M3mepenue
MPO3PAUYHOCTH BOAB ¢ NOMOWBI AucKa Cekku
BMEPBbIC MPOH3BCA B 1865 r. addar Ilberpo
Anpxeso Cekku, HayUHbIH KOHCYJIbTAHT PHMCKOTO
nanbl. DTOT NPOCTOH U UIMPOKO PACMpOCTPAHEHHDbIN
METOL H3MEPEHHS T03BOJIIET ONPCAC/SITh TJIYyOHHY,
HA KOTOpOil uepHO-OCbI auck auamerpoM 20 cm,
MOrPY KEHHbIH B BOAY, CTAHOBHTCS HE3AMETHBIM [1J15
rJas3a, WM CTAHOBUTCS CHOBA 3aMCTEH MPH NOAbEME
JHcKa. ECTb M ApYroif METOI M3MEPEHHS MPO3PAUHOC-
TH BOIBL: BOJA 347HBAETCS B TPyOKY, AHO KOTOPOIi
OKPAlICHO MPUMEPHO Tak Xe, Kak aAuck CekKH; npu
ITOM ompeaessieTcs riayOuHa Bogwl B TpyOke, Ha
KOTOPOIl pHCYHOK THA TPYOKHM CTAHOBUTCS HE3AMETEH
st raasza. Jluck Cexku Uenosib3yercs B ry0OKHX,
CHOKOMHBIX BOAAX, a TpyOKOIl AJ1sl 3amMepa MyTHOCTH
MOJKHO MOJIL30BATHCA, ONpeesIsts IPO3PauHOCTb KaK
CTOsYEl, TAK M IPOTOUYHOI BOIbl HA MEJTKOBOALE HJTH
B TOBEPXHOCTHOM cJloe oJiee TyOoKHX BOSI.

CoJiHeuHbifl CBET [@eT IHEPruto, HEOOXOIUMYIO 115
doTocunTe3a, npouecca, HO3BOJIAOILETO PACTEHUAM
pa3BUBAThCA, MOTJIOUIAg yriaepo, a3ot, docdop u
ApYTUe MUTATEsIbHbIC BEILECTBA, W BBIACASS KUCI0-
poa. [loatomy rsiyGuHA TPOHHKHOBEHUS COTHEYHOMO
CBETa B BOly OnpenesieT riyOnHy, Ha KOTOpOil MOryT
pacTU CUHe-3esIeHble BOJOPOCAN U APYTHe pacTeHud,
4 TAKXKe OTHOCHTEJbHYI aKTHBHOCTb HX pOCTa.
[Tpo3pauHOCTD BOABI yMEHBLIAETCS 110 MEPE MOBbILLE-
HUSI COOCPIKAHHSI OKPAUIMBAIOLIUX BOAY BEILECTB,
B3BELICHHBIX B HEil UACTHLL U NJIOTHOCTH BOAOPOCAEii.
Bogaa okpawusaercs B pe3ybraTe 0OMTaHHS B Hell 1
OMOIOrNUECKO# aKTHBHOCTH HEKOTOPbIX OakTepHii,
(PUTONTAHK TOHA M APYTHX OPTAH3MOB, XUMHUECKHMH
BEIECTBAMM, BbIMbIBAEMbIMH BOJOH M3 MOYBBI, d
TAKKE PA3JAralolIMMHCH PACTUTESIbHBIMU OCTATKA-
mu. [lodToMy KoTHUeCTBO MOTPEOISCMBIX pacTe-
HUSIMH MIATATEBHBIX BELLECTR, MOMAAAIOLIHUX B BOAOEM
W3 YCTaHOROK /151 MepepabOTKH OTXOOOB, KaHAIH3A-
IIHOHHBIX PE3EPBYAPOB, NUPPHTALUOHHBIX CTOKOB
yaoOpsieMbIX MOJIeH, a TaKKe MPUHOCHMBbIX BETPOM H
BO/IOI PACTUTE/IbHBIX OCTATKOB, BJIMSET HAa MPO3pay-
HOCTb BOABL. BBelleHHBIE TBEPABIE YACTHLBI YACTO
NONAAAKT B BOAY B PE3yJIbTATE BEOCHHUS CEAbCKO-
XO3SHCTRBEHHBIX H CTPOHTEJIBHBIX PAdOT, BO BpeMs
JIMBHEI M YPAraHOR, & TAKKE B Pe3yJIbTaTe NepCMELLH-
BAHUS! JOHHBIX OCAIKOR.

Hpo3pauHocTb BO[bI B CCTCCTBCHHBIX YCJOBUSX, KaK
MpaBHJIO, cocTapiager or | MeTpa A0 HCCKOJbKHUX
MeTpoB. Huskoe 3HaueHne npo3pavyHocTh (McHee |
METPA) YK43bIBACT Ha MOBBILICHHYIO OHONOMHUECK Y10
AKTHBHOCTDH B Bopoeme. HHUBKoC 3HaueHUE Npospay-
HOCTH MOXKET OOBICHATHCS TAK KE BBICOKOH KOHLEHT-
pauueil B3BEICHHbIX TBEPAbIX YacTHu. [TpospauHocTsb
UpC3BLIUAIHO YHCTOH BOABI B 03€pax ¢ HU3KOM
OHOJIOrHYECK Ol aKTUBHOCTBHIO HJIM B NPUOPE K HbIX
BOA4X (HanpuMep, OKOJ0 KOpassaoBbix pudos)
MOKET cOCTaB L 10 30—40 MeTpos.

Temneparypa oAbl

TemnepaTypa Bofbl B OOJIBILONH CTCACHH 3ABUCHT OT
KOJIMUECTBA COJIHEUHOIl IHEPTHH, MOrjolmaemMoi
BOAOI U OKPYXKAWIWNUMH €€ NOYBOH U BO3AYXOM.
YBeauueHue KoJMYeCTBA COJHCUYHOI dHEpPruu
NMPUBOIUT K MNOBBILIEHUK TEMIEpPaTypbl BOADI.
TemnepaTypa Bo/ibl MOBBILIAETCS TAKKE B Pe3yJibTare
CTOKA TEXHUUECKOH BOABI, MCMOJIb3YEMOH Ha
npousBoacTBe. Mcnapeiue BOAbl € NOBEPXHOCTH
BOJOEMA MOXET MNPHUBOOHTHL K CHHXKEHHIO
TEMIMEPATYPbl OUEHb TOHKOTO CJIOSl BOAbI Y CaMOil
MOBEPXHOCTH. M3MepeHue TemMnepaTypbl HeOOX0AUMO
A1 MOHUMAHHS 3aKOHOMEPHOCTEH U3MEHEHHUI,
MPOHCXOAAIMX HA NPOTAXKEHHU roaa, Tak Kak
TeMIIepaTypa BOAOEMa OKa3biBaeT OOJIBILIOE BANSIHHE
H4 KOJIMYECTBO U pazHooOpasue OOUTaIOLHX B BOAEC
KHBOTHBIX M pacTeHnil. OTHOCHTEIbHO XOJIOAHbIE
03epa, B KOTOPHIX 3UMOil Hab. mogaeTcs HeGoJIbLIoe
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KOJMYECTBO PACTUTEBHOCTH, «UBETYT» BECHOH H
JIETOM, KOrJla TeMIepaTypa BOAbI MOBBILLIACTCS U
00raTble MUTATCJbHBIMH BEIUECTBAMH MPHAOHHbBIE
CJION BOfbI MEPEMELIMBAIOTCS ¢ BEPXHUMHU CIOSIMH.
[TepemetnBanye cJ10€B BOAbI HAO0JIHONAETCA TaK XKe
oceHbio. Beaen 3a TakMM mepeMenrnBaHHEM U
NOTEMJIeHHeM BOIbl BECHOH HACTYmaeT mepuoq
OypHOrO POCTa H PA3MHOXEHUS MUK PO-CKONHYECKHX
BOAHBIX PACTEHHIl W XHUBOTHBIX. MHOTHE PbIOBI H
ApYTHE >KMBYLUHE B BOAC >KHBOTHBIE MEUYT HKPY H
Pa3MHOKAKOTCS B 3TO BpeMsl FOAd, Koraa temmnepa-
TYpd BOAB! MOBBILAETCS. U PE3KO YBEJNUHBACTCS
KOJIHUECTRO MUIH. B MEAKOBOAHBIX 03epax, OAHAKO,
TaKOIl UMKJ1 He HADJTIOAAeTCs, TaK Kak BOAA B HHX
NepeMeLLNBACTCS Ha TPOTSKEHHH Beero rofia. Ypes-
MCpHOE MOTEMJICHHE BOAbI MOXET ObITh CMepTeib-
HBIM /151 UYBCTBHTEbHBIX BHIOB, TakuX, Kak ¢o-
pe/b K JI0COCh, KOTOPBIC NPEANOUHTAIOT XON0AHYIO
BOAY C BHICOKHM COZIEPXKaHHEM KHCOPOa.

Conepxaxune pacTBOPEHHOro
kucnoposa

MoJsiek yJ1a BO/ibl COCTOMT W3 ABYX aTOMOB BOAOPOAA
1 optoro atoma kucaopoga (H,O). Tem He Menee, B
Bofle JOOr0 BOAOEMA COACPKATCS MOJIEKYJIbI
PacTBOPEHHOro razoodpastoro kucjaopoga (0,).
PacTBOpeHHbBIil KHCJIOPO — €CTCCTBEHHASI IPUMECh
B Bozie. OOWTaolINe B BOAC KUBOTHbBIC, TakHe, KaK
PBIOBI M 300NIAHKTOH, KOTOPBIM MHTAOTCS PhlOb, HE
AbILUAT KHCJOPOIOM, COACPKALUMMCS B MOJIEKyJ1ax
BOAbI ~— [JTS UX AbIXaHHSI TPEOYHOTCS MOJIEK yJIbl
ras000pa3HOro KICA0POaa, PACTBOPEHHOrO B BOAE.
Ecau copepsanue pacTROPEHHOTO B BOJE KHCI0POAa
HEAOCTATOUHO, 0DUTaOWKMe B BOAE KHBOTHBIC
NOrudatoT OT yayuwbs. CHUKEHHC KOHUCHTPALUH
PACTBOPEHHOTO B BOAE KHCJIOPOAA 0 MEHee UeM 3 Mr/
J1 BPEIHO 11 GOJBbLIHHCTBA BUAOB OOMTAKOUIMX B
BOZAE KHBOTHbIX.

B armocdepe npumepHo Kaxaasa ngaTagd MoJekyna
— MOJIEK Y14 KHCJIOPOAQ; B BOLE CONEPAKUTCS TOIBKO
OT OHOH 10 JAECSTH MOJIEK Y1 KHCJIOPOAQ HA KaXK Ablii
MHUJJIMOH MOJIeKYJl. bypHoe cmeluMBaHHe BOJibl U
RO3JYXa, NPOHCXOAslIee, HaNpUMeEpP, B ObICTPbIX
PYyubsiX, NIPUBOAHT K MOBBIIEHUIO COOCPAKAHUSA
pacTBOpeHHOro B Boje kucaopoga. Coaepxanue
KUCA0POAA B BOAE MOBbILIAETCS Tak:ke Oaroaapsi
peaxkunn pOTOCUHTERA B BOAHBIX pacTeHHsax. Kucso-
poa noTpebaseTcs pbldaMu, 300MNJAHKTOHOM U
0aK TepUSIMH, PA3JIAralOLIMMH OPTAHAUECKHUC BELLECT-
Ba. OpraHuyeckue BelecTBA — OCTATKH MEPTBbIX
pacTeHuil i XHUBOTHBIX — MOMAJalOT B BOAOEMbI
€CTECTBEHHBIM MyTEM BMECTE ¢ BOAOH M3 JIECOR,
cTeneil M ceIbeKoXo3sicTBeHRbIX yroanii. Kakos Obl
HU ObLJT KICTOYHHUK NONAAAOLIMX B BOAY OPraHH4ecKux
BELLECTB, B MEOJIEHHO TEKYIUHX py4YbsX H pekax,
PACHOJIOKEHHBIX PAAOM ¢ TAaKUMH UCTOUYHHKAMHU
OPraHNveckHX OCTAaTKOB, HAOJ/IIOHAETCH HH3KOE

COOEPKAHUE PACTBOPEHHOrO KHCJA0poaa (3Havu-
TEJIbHO MEHEe [10JIOBHHbBI YPOBHS HacblieHns ). Kpome
TOro, TeM1dst BOJa yaAep A HBaeT MeHbliee KOJTHUECTBO
PacTBOPEHHOI O KHCJIOPOAA, UCM XOJI0MHAS; TOITOMY
NEPHOIbI KPUTHUYECKOTO CHUKEHUS COAEPXKAHNS KHC-
JIOpOAa B BOAE, ONACHBIE A5 PBIOLI M 300MTaHK TOHa,
HaO/TFOAak0TCA JIeToM. Hanpusmep, npu temneparype
25°C MakcHUMasbHOE COAepKAHHE PACTBOPEHHOTO B
BOJIE KMCJIOpPOAa cocTapasfeT 8,3 Mr/j1, Toraa Kak
npu TeMnepatype 4"C MakcMMasTbHAS KOHLCHTPALUs
PACTBOPEHHOIO KHeJopoaa pasha 13,1 mr/a.

lokasarens kucnotvoctu (pH)

pH — nokasarens copepRaHus KHCAOT B BoAeE.
[Toxasarenabp pH BOAbl OKa3biBaeT BAHAHHUE HA
OOJIBIIMHCTBO TPOHCXOAAIWHX B BOAC XHMHYECKHX
npoueccoB. [Mokasatens pH yucroil Boaw Oe3
pUMeceii, He KOHTAKTHPYIOLLEH ¢ BO3IYXOM, PaBeH 7.
[okasarens pH Boabl ¢ npumecsiMu paBed 7, ecsu
COOEpPXKaAHHE KUCAOT M weaoueill B Takoil Boae
OANHAKOBO (cOanancnporano). Ecan nokasarens pH
MCHbLUE 7, 3HAUYHT, B BOJC COACPAKUTCH H3OBITOUHOE
KOJIMUECTBO KHCJIOT; ecau yposeHb pH Bbie 7,
SHAYMT, B BOAC COACPKUTCH W3OBITOK LICIOUEH.

[flkana nokasarens pH otauuaerces ot wkansl
KOHUEHTPALUHK, HCMOAL3YEMON IpH H3MCPEHIHH
coacpkanus apyrux npumccecil. Mokasatenn pH
HIMEPSCTCH 110 JOrapiIMHUCCKON WKae, T. €. 13-
MeHeHICe 3HaueHns pH Ha oaHy eanuuny coor-
BETCTBYCT [ECATHKPATHOMY H3MEHEHHID COEPKa-
HUsL KHCAOTB B Boge. Takum o0dpas3om, B Boae ¢
nokasatesacm pH, pasubiM 3, cOACpAKAHHE KHCAOT B
JIECATh pas3 Bbllle, YCM B BoAe ¢ nokasarciem pH,
paBHbIM 4, 4 B Tak oIl BOJE COACPKLAHUE KUCOT, ONATH
XKe, B IECATL pa’3 BBILC, YEM B BOJE € NOKA3ATEIeM
pH, pasHbiM 5.

KucA0THOCTD €CTECTBEHHOM, HE 3arpsi3HEHHOI
AOXKAEBOIH BOABI COCTABISET OT 5 A0 6 — Aaxe
JOA b, BBIMAAAIOUIHE B CAMOM HE3arpsi3HEHHOM
palioHe 3eMJn, OTJHYACTCS ONpeaCAEHHOI
€CTECTBEHHOI KHCJOTHOCThHIO, TaKasi ecTCCTBEHHAs
KUCJIOTHOCTb AOXKAS BbI3bIBAETCH ABYOKHCbHIO
yrjaepoaa, cogepxawelcs B BO3IAYXE W
pacTBOpstOUIENCS B AOXKAEBBIX Ka1sAX. KUCAOTHOCTD
JAUCTHIIJIMPOBAHHON BOABI, KOHTAKTHpYHOLWEH ¢
BO3AYXOM. TaKas Xe€, KaK i OO0XACBOH BOABI.
[Tokazarennr pH OonblwHHCTBA 3arpa3HEHHbIX
KHMCJIOTHBIX A0XAeil paBeH npumepHo 4, xoTs pH
FOPOACKHX TYMAHOB B HEKOTOPBIX CJy4asix COCTaB-
s medee 2. Mokazatens pH Boabl B GoabiMHCTBE
03ep, pyubeB U peK cocTassseT oT 6,5 1o 8,5. B
paiioHax, 1oYBa KOTOPbIX COAEPXAKHUT ONpeesIeHHbIE
MUHEPABI (HanpuMep, Cy1bhusbl), HabTFOAa0TC
BOJOEMbI C 00JIEC BBICOKO# €CTECTBEHHOH KHCJIOT-
HOCTBIO. ['OpHbIE padoThl TaK K€ MOTYT NPUBOAHTD K
NONaAaHNI0 NOBBLIAKLMX KHCJIOTHOCTE MUHEPAJIOB
B BogocOopHbIil OacceiiH. BonoeMbl ¢ ecTecTBeHHOI
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MOBBLIWEHHON LEJTOYHOCTBLIO HAOIOATCA, KakK
NpaBuI0, B palOHAX, TOYBA KOTOPBIX COAEPKHT TAKHE
MUHEpPaJibl, KaK KaJblUUT WIH U3BECTHSK.

Kucaornocts (pH) BOABI OKa3biBaeT CyLLECTBEHHOC
BJIHAHHE HA KHBYLIUE B B04¢ OpraHu3Mbl, CanamMani-
PhL. JISTYWKI 1L APYTHS aMcHOHI 0CODEHHO UYBCTRI-
TeJIbHBI K MOBBILCHHOT KHCTOTHOCTH. BOABLITHCTRO
HACCKOMbIX, aMpuduii n poid HC BCTpeUarOTCs B
BogoeMax ¢ nokasaresaem pH meHee 4.

YnenbHaAa anekTponpoBOAHOCTb

Yuetast BOAQ MJIOXO MPOBOAHT IIEKTPHUECTBO. HO
BOMA € TPHMECSIMIE, TAKHMH, KK PACTROPEHHDIC COTIL,
OTJANYALTCS NOBLILICHHOIT DACKTPO-NPOBOJHOCTDEO.
Tak KaK y HAC HCT BPEMEHH W CPCACTB AJY TOTO,
UTOOBI HOAPOOHO AHATHHPOBATD COCTAB BOABL, o0LIEe
COIePKAHHC TTPHMCCEH B NMPECHOR BOAC MOXHO
ONPEASHTL HA OCHOBC CC YACIbHOI DICK TPOIPOBO-
HOCTH — CMOCOOHOCTH BOAB! MPOROANTD DK TPHYCC-
kuit ToK. YeMm Goablle npHmeceii cogepARRTes! B BOAC,
TCM BbIWLC €C YACTBHAS DACK TPONPOBOAHOCTD.

B 601b1MHETRE CeTLCKOX03sHICTBCHHBIX H TOPOACKHX
CHCTEM BOJOCHAGXCHUSL 0D1ICE COACPKAHUC PACTRO-
PCHHBIX B BOAC TBCPABIX BCLUCCTB AOJKHO ODITD
SHAUNTCABHO HILKe [000— 1200 vacreii npumeccii Ha
MHJLTHOH YACTCH BOABL, T. ¢. YACJABHAS DJICKTPO-
NPOBOAHOCTL BOABI JOTKHL COCTARAATE MCHCC UCM
npuMepHo 1500— 1800 MUK POCHMCHCOB Hil CAHTHMCTP
(npumeuaniie: I yactb Ha MusTHoH = | Mr/a). Ecan
PErHCTPHPYCTCH DoJ1ee BHICOKASE DACKTPONPOBOA-
HOCTh, 3aCPSI3HEHHE BOABI MOKCT MOBPEAHTL YYBCT-
BHTC/IbHBIM CEJILCKOXO3SICTRCHHBIM KYJILTYpaM. B
OBITOBBIX YCAOBHSIX MPCANOUTHTEILHO HCMOIL 0B
HHE BOODLI, 0OUICC COACPKAHHC PACTBOPCHHBIX
TRCPABIX BCWECTR B KOTOPOi HEe MPUBBILIACT
npuMcepHo S00 vacreil Ha MIJIJTHOH (T. €. BOAD,
yAeAbHAS 3JCKTPONPOBOAHOCTD KOTOPOI COCTABASAET
mpuMepHo 750 MUK POCHMEHCOB Ha caHTumeTp. Haner,
OCTAKMIHHCS HA «4HCTOH» MOCY A€ NOCE CC TPOMbBIBKH
B ABTOMATHYCCKOIl MOCYTOMOCYHOH MallHHE,
00pa3yeTesl B PC3YJIbTATE OCRACHHS PACTBOPEHHbIX
B BOJIC TBCPABIX BELLeCTB. [TpH H3rOTOBACHHH MHOTIIX
BHAOB MPOAYKUMH, B YACTHOCTH, 3JEKTPOHHBIX
KOMIOHCHTOR, TpeOyeTes NCMoJib30BAHNE BOIDI,
¢cB00OAHOR 0T npuMeceli. Yncrplii ropublii cHer,
COOpAHHBIH B YAANCHHBIX OT YEJ0BEUECKOrO XKHbs
paifoHax. OTAMYAETCS JJCKTPONPOBOAHOCTHK
NpUMepHO 5—30 MUHKPOCHMEHCOB HA CAHTHMCTP.

ConeHocCTh

Mopckas Boga OTJIHYAETCS BbICOKOH COJIEHOCTLI); B
HEH pacTBOPEHO ropasao 0ObLle TBEPAbIX BEILECTR,
yem B mpecHoii Boge. CoSIGHOCTD, T. €. NOKA34TEb
COAEPXAHHA COJIell B BOAE, H3IMEDPAETCH KaK KOJIH-
YeCcTBO yacTeil npuMeceid Ha ThICAUY 4acTeill BOObI.
CpeaHsas COMEHOCTh OKEUHCKOIT BObI HA 3eMJe

coctapiseT 35 yacteii Ha Thicauy. o GobLiei yacTH
COJICHOCTb MOPCKOH BOABI OOBACHSIETCS MPUCYTCT-
BUEM HATPHH M XJIOpA, IJIEMEHTOB, H3 KOTOPBIX
COCTOUT 00bIUHad noBapenHas coJib (NaCl). Tak kak
NpONOPUHOHAJIBHOE COAEPXKAHHE XJ10pa B COJIAX,
PACTBOPCHHBIX B MOPCKOI BOAC, M40 H3MEHSETCS B
JABHCHMOCTH OT MECTA, B KOTOPOM ObliIH 0TOOPAHD
00pa3ubl BOAbI, OOIIYIO COJACHOCTH BOABl MOXHO
ONpeAesIMTh Ha OCHOBE CoAepKanns B Hell xJopa. B
SAJTHBAX M ACTYAPHSX PEK COJICHOCTb BObI H3MEHSET-
¢S B QUEHb LWHPOKOM [HAMA30HE, TaK KaK B ITHX
MCCTAaX MPeCcHas BOAA PCK CMEUIIBACTCS ¢ MOPCKOi
BOAOI. COMCHOCTD TAKUX COJNOHOBAMbBLY BO BaPbH-
pyeT or 0,5 vacTit Ha Thicsuy (THOHYHAS COMCHOCTD
TNPCCHOIT BOAbI) 00 YPOBHA COACHOCTH, THITHYHOTO A8
MOPCKOIii BOAb!.

Ha KaXA0M 13 KOHTHHEHTOB 3CMJTH HMEHKOTCS TAK KC
BHYTPCHHHE COJIeHDIe o3epa. B uncse Handosee
SHAYHTCIbHBIX BHYTPEHHHX COJICHBIX 03€P MOXHO
Hassah Kacnniickoe Mope 8 Cpeateit Asun, bosbioe
Coacroc o3¢po B CerepHoit AMCpHKE H HECKOJIBKO
o3ep B paiiode boabworo pasaoma B BocTounoii
Acppuke. Boai B HCKOTOPBIX W3 ITHX 03CP OTJIHUYASTCH
eule DOJEC BHICOKOH COMEHOCTBK)Y, UCM MOPCKast BOA.
T 03CpHA BOAA CTAHOBHTCS COMEHOH MOTOMY, UTO
BIAJAOWINE B HAX PCKH NMPUHOCAT ¢ co0Oil conn,
NOMAAAOWHE B BOAY B PE3YAbTUTE PA3MBIBA HJIH
PACTBOPCHHST KOHTHHEHTAJIBHBIX K&MEHHbBIX TOPOL.
Koraa soga uenapsietes, coan octaloTest B KNBAKOI
BOAC, YTO NPHBOOHT K MNOBbILEHUK KOHLUCHTPauHH
pacTBOpeHHbIx BewecTs. Ha onpeacscHHol craaun
BOAA CTAHOBHTCSE HACHIUCNNON DACTBOPCHHBIMH
TBCPABIMH BCLICCTBAMU, KOTOPDIC BbHAAAIOT HA AHO
B BHAC TBEpABIX 0CafAKoB. COMCHOCTD OKCAHCKOI
BOb! H3MCHSCTCSH OUEHb MEJICHHO, Hil NPOTSIKEHHH
MHOTHX ThICHY JICT, TOPAA KK COJICHOCTD BHYTPEHHUX
BOIOEMOB MOAKCT H3MEHATHCS OLICTPEC, B 3aBHCH-
MOCTH OT I 3MCHCHHS KOJIHUCCTBA OCAAKOB H BPEMEHH
BBIMAACHHS 0K 51 MM TasIHUSE CHETOB.

ConepxaHHe COJICH B BOZOEME — OUH W3 OCHOBHbIX
hakTopon, onpeaeasrounx coctds ¢ayHbl U Gaopb
dToro BogoeMma. TTodDTOMY B NPCCHBIX M COJIEHBIX
BOAOEMAX OOHTUKYT PA3IHUHDIC OPTrati3Mbl. PacTenns
H KHUBOTHBIC, AHBYILME B IPECHOI BOAE ¥ NOTPed1sH0-
LUHE TTPECHYH BOAY (€ COJIEHOCTHIO MEHee | uacTH Ha
TBICHYUY), KAK MPABHIIO0, OTJHYAKTCS COAEPKAHUEM
COJIeH B OpraHu3Me (BO BHYTPHKJAETOUHON >KHAKOC-
TH), MPEBbILLAIOWKM COJCHOCTb BOAbL, B KOTOPOH OHU
KHBYT WM KOTOPYH oHH motpedasitoT. Takue
OpPraHu3mMbl 0O0OBIYHO BBIACJ/SIIOT COH B KAYeCTBE
NpOAYKTOB MeTado13Ma. PacTeHns u XKUBOTHble,
OOHTAOLIIE B COJIEHOH BOJE, OTJIMUAKOTCS BHYTPEH-
HUM COMIEPKAHUEM COJIEl, PABHLIM COJICHOCTH OKPY-
JKarouleil BObl MJIM MEHBIIHM; IO3TOMY HPUMEHSIe-
MbIC HMH MEXAHH3MbI MOAEpKaHis OasaHca coJiei
B OPTaHH3ME OTJHUYAIOTCS OT MEXaHU3MOB, HA0JIH0-
JaeMbIX Y PECHOBOAHBIX OPraHu3MoB. B coJloHOBa-
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ThIX BOAax (¢ ¢oJieHocTbo oT 1 no 10 uacreii Ha
THICSUY) HAOMWAAKOTCS PACTEHHS H KHUBOTHBIE,
YCTOHUYMBBIC K H3MEHEHUSIM COJIEHOCTH.

Lenoynocte

[Ilen10UHOCTD — MOKA3aTe b COMPOTHRIACHHS BOJBI K
NOHIHXCHUIO NokasaTe st pH npu nodasseHuH B Hee
kucoT. JlodapaeHne KMCIOT B BOAY MPOUCXOLUT, B
OCHOBHOM, B pe3yJbTaTe BbIMAACHHSA AOXKAA MJH
CHETa, XOT4 NOYBA B HEKOTOPBIX palloOHAX TaK K¢
SIBJISIETCS CYLIECTBEHHBIM UCTOUHHKOM KHea0T. Hle-
JIOYUHOCTh BOABI MOBBILIAETCS O MEPE PACTBOPCHHA
KAMEHHDBIX OPO/L, COAEPXKALHX KAPOOHATHI KaIbILi,
TaKIe, KAK KAJIbUMT W H3BeCTHSIK. Korma B o3epe ian
B peKe HADIHKOAAETCS CJTHILKOM HH3KAs! WEAOUHOCTD
(kax npasino, mcHee 100 Mr/u), 6oblIoe KOJHYCCT-
BO KHCJIOT, MOMAJAROUIMX B BOAY BMECTC € JIHBHCBLIM
BOAOCTOKOM HJIH BO BPEM St OBICTPOrO TASHUS CHCTOR.
MOXCT MPHRBECTH (MO KpaiiHCH Mepe, Ha HEKOTOpOe
BpEMsi) K HEHTpaIH3AUHMU BCeX wiesa0uch, coacpxa-
LIMXCS B BOAC, H K CHHKEHHIO Mmokasateist pH roan
A0 YypOBHS, BpeaHoro aas amduduii, pridnr u
300MJIAHKTOHA, O3epa M peKH B pailoHax ¢ HeOObLIOI
TOJIIMHON TOYBEHHOFO CJ0sl, HAMPHMCP, B TOpax,
YACTO OTJHYANTCH HH3KOH Wea04HoCTh. Hlenou-
HOCTL BOAbBE B DTHX BOAOEMAX MOKET OCOOCHHO
OBICTPO W3MCHTbCS BCCHOM, BO BPEMs OBICTPOTO
TastHUS CHETOR. TaK KaK 3arpsi3HHTC/IH, KAK NPABHIIO,
BBIMBIBAKTCS H'3 CHEKHOMO TOKPOBA HA MEPBOM DTATIC
TASIHHSI CHETOB, BCCHOIL, T. €. B KPUTHYUCCKHIT flepHoA
Pa3MHOXKCHHST BOAHBIX OPraHH3MOB, YACTO HadJTH)-
JAETCS MOBBILICHHE COMEPIKAHUS KHCJOTHbIX 3arpst i-
HUTEJIER B BOZOCMAX.

Cogepxanune HUTPaToB

KaK npecHOBOOHbBIE, TAK H MOPCKHE pacTeHId
noTped/ISHOT TPH OCHOBHBIX MUTATEIBHBIX BCLLCCTRA!
yracpon, 4307 11 pochop. DakTHUECKH, DOBLUIHHCT-
BO PACTERHH NOTPCOJISIOT OTH HJIEMEHTD! B OAHHAKO-
BOH MPONOPINH, H HE MOTYT Pa3BHBATLCS, €C/H
COAEPAAHUC OJHOTO 113 DTHX DJICMCHTOB B BOAC
HEQOCTATOUHO. YTAePOa OTHOCHUTCIBHO WWHPOKO
PACTIPOCTPAHEH B BO3AYXE B BHIC ARYOKHCH YIJCpo-
A4, KOTOPA pACTBOPICTCS B BOAE; NOITOMY OTPUHH-
YEHHE POCTA BOJHBIX PACTEHHH BbI3bIBACTCS, Kk
npapio, aeduuntoM aszora uan docdopa. B nexo-
TOPBIX CAYUASIX POCT PACTEHHIT MPHOCTAHABIHBACTCH
B pe3yJIbTaTe ASPUUMTA APYTUX BELICCTB, NOTpedIsie-
MbIX B MEHbILUHX KOJHUECTBAX (HANPHMED, KETE3A),
4 TAKKE B pe3yJIbTaTe HEAOCTATOUHOCTH COJTHEUHOTO
OCBELLEHNA. A30T COAEPXKHUTCS B BOAC B CAMBIX
pas/MuHbIX (POPMaX: pACTBOPEHHOTO MOJIEKYJIAPHO-
ro azora (N,), OpraHMuecKuX COCAMHEHHH, aMMH-
aka (NH,"), HuTpnToB (NO,) uHirparos (NO, ). Hur-
PaTbl, KaK NPABHJIO. BaK HEHILIMC H'3 DTHX COEAHHEHHIA.
Hutputbl 00biuHO coaepKaTcs TOJAbKO B BOAE C
NOHHAKCHHBIM COACPAKAHHEM KHCJI0poaa. A30T B

ropMe HHTPATOB COACPAKHTCH B ROAC B KAUECTBE
€CTECTBEHHOH MPUMECH, MONAJAOWeEi B HEE U3
ATMOCEPDL BMECTE € I0KAEM, CHETOM, TYMAHOM HITH
MBI, HH 00pasyrLLeics B X04e paiJOKCHUS
OPraHHYECKHX BELLECTB B NOUBE H JOHHBIX OCAAKaX.
KpomMme Toro, a30T nonagacT B BOAY H3 HPPUrallHOH-
HBIX CTOKOB CEJTbCKOXO03IHCTREHHBIX YTOMHii; hepme-
phl DOGABSIOT a30THBIC YyOOOpPEHUS B TOYBY, H
HEKOTOPOE KOJIHUCCTRO ATHX Y AOOPEHHIT BBIMBIBACTCS
13 MOUBDBI JOKIEM.

Ecii B 03¢po MM B peRy nonagacT H3DbITOYHOE
KOJIHYCCTBO MHTATESIBHOTO BCHICCTRA, HCOOXOAHMOTO
A1 pOCTa PACTCHHE, TAKOTO, KakK a430T, BOdaA
CTAHOBHTCS odocduenoit, i ATo cnocodersyer
JAIBHEHIEMY POCTY CHHC-3CICHBIX BOJOPOCIIEH H
ApYrHX pactenuii. Takoii npouece 0BOraWcHHs BOAbI
HABIBACTCS dgmpohukaiueir. BolibiRaeMblii TaKHUM
O0OTAIICHAEM BOABL W30BITOUHBLIT POCT pacTeHuii
MOXKET TPHBOAHTD K YXYALWCHHIO BKYCd H 3anaxa
BOABL B 03¢paX, H3 KOTOPbIX MOCTYMACT MHTLEBAS
BOAQ, Y4TO BPCAHO KAK AJIS JHOAEH, NOJIb3YIOWUXCS
€H, TAK H /151 PHIObL H APYTHX XKHBOTHBIX, OOHTAHO-
WHX B TakHX o3epax. O3ad0MeHHOCTL H30BITOUHBIM
comepkandeM a3oTa A docedopa B o3cpax "
NPHOPCKHBIX BOAAX HACTO BOZHHKAET B CBABH CO
CANBOM KAHATH3ALHOHKRBIX 0TX0A0B. KOHUCHTpauuio
HHTPATOB BCETAQ ONPCACTYIOT KAK COACPAKARNE
ANEeMEHTAPHOTO 430Ta. TakHM 0OpasoM, coaepraHic
HITPATOB CACAYCT BhIPRKATh KAK KOJAHYECTBO
MHJTHIPAMMOB 430TQa, BXOASIICTO B COCTAB HHUTPA-
Tos (NO —N), Ha JIHTP BOALI (B OAHOM MOJie NO,
cogepautest 14 asora), a He Kak kosmucerso NO,
(s oanom monie NO,  copgepxures 62 r NO). B
OOJIBIIHHCTBE BOAOCMOB € €CTECTBCHHBIMH IIPHMECS -
MH COEPKAHHC HHTPATHOTO 430Ta COCTABASET MCHEC
1 Mr/1, HO B HCKOTOPBIX palioHax HabmomaeTes dosice
BBICOK s KoHUeHTpauus — no 10 mr/n,

BaxHocte nameperHni

B KaKOM COCTOSIHHI HAXOATCS TOBCPXHOCTHBIE BOADI
3emui — pyubH, PCKH, 03epa, NPHOPE AHBIC BObI?
KK H3MCHSCTCS HX COCTOSHUE HA POTSKCHIN Troaa?
W3MCHSIOTCS JTH XQpPaK TEPHCTHKH DTHX BOAOCMOB 13
rogd B8 roa? Fudposocuneckue uceaedosanus B
pamkix nporpamMmMbl GLOBE nospoasitor sawmum yva-
LIHMCST, BMECTE ¢ YUALMMHCS APYTHX YUACTBYROLMX
B OPOTPUAMMC LIKOJL, OTBETHTh HA ITH BOMPOCHI
NOCPEACTBOM MOCTOSHHOTO LUHPOKOMACIHTA0HOTO
KOHTPOJISI XAPAKTEPHUCTHK €CTECTREHHBIX BOJOCMOB.
Hawe moHMMaHHC 34KOHOMEPHOCTEH H3MEHEHUS
KAuecTBA BOJB! B HALLHOHATIBHOM H F00A/IbHOM Mac-
irade OCHOBAHO Ha CBOMCTBAX 00pa3LORB, COOPAHHBIX
JILIL HA HECKOJIbKHX XapaKTEPHbIX yuacTkax. Takoi
0TGOp 0OPA3UOB MPOU3BOANIICS, KAK NPABHII0, TOJBKO
HEeCKOJIbKO pa3. Hampumep, nMewlnascs y Hac
1HOpMaLIHst 0 MHOTHX 03€PaX OCHOBAHA HA AHAJU3E
00pa3UOB, 0TOOP KOTOPBIX MPOH3ROAHICS ANLIb OJUH
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HJIM ABa pasa OoJiee uem OecsiTh JeT ToMY Hasaa. st
TOr0, 4TOObI Mbl MOTJII OUEHHTh APOUCXOALIHE
H3MECHEHHA, HEOOXOANMO MOAYUUTH TEKYLIYH
HHOPMALIHI) O XapaKTepUCTUKAX BogoemoB. Ecnu
ITH W3MEHEHHS Y /K€ TPOHCXOAAT, CPABHEHHE XapaKTe-
PUCTUK 00PA3LOB BOABI, TOJYUCHHDIX B 3arpsi3HEHHBIX
W HE 3arps3HEHHBIX palloHax, MOMOXET HaM MOHAThH
Ha0 0 AaeMble sIBACHHSI.

Pe3ysibrarel usMepenuii coaep A anns paCTBOPEH-HOTO
Kucaopoaa u nokasaress pH HemocpeacTBenHO
YKa3bIBAKT Hd TO, HACKOABKO OJIArONPHSITHA RO
0J151 OOHTAIOWINK B HCH pACTEHHI U KHBOTHBIX. B 3TOM
CJ1y4ae TaK K€ HHTEPECHO NPOCAEUTb TOAOBON LHKJI
M3MEHCHHI CONEPXKAHITI PACTBOPEHHOIO KHCJI0POAA.
Wes04YHOCTH K nokasateas pH u cparuuth
IIIMEHCHIH S, XAPAKTEPHBIC AT PA3THUHBIX BOAOEMOB.
TTpH ATOM MO2KHO 3414Tb caeqytoue sonpocsl. [foa-
JepKHBACTCS JIH COACPAKAHHE PACTBOPEHHOTO
KHCJIOPOA HL MAKCHMAJILHOM YPOBHE, A0NYCTHMOM
NIPH AaHHOIl TeMAepaType BOIbE, WM COAEPXKAHHC
KHCJIOPOA CHHKACTCS B ONpEdesIeHHOe Bpemst roa?
Ecan copepxaHuc KUC0poga CHUXAETCS, CaeayeT
BBISICHUTL MPHYMHY ITOTO SBJCHHA. Mbl MOXeMm
NPOHAOIOAATb, CHUXAETCH JIH 3HaucHne pH cpasy
MOCTIe DO K 51 HAH BO BpeM st ObICTPOro TasSHUSE CHETOB,
KOP1a Tajlas BOAQ CTEKAET B 03epo MM pyueii. Ecan
Mbl BbISSBUM CHHeHHe 3HaueHus pH, ato, no neeii
BUAHMOCTH, CBHACTC/ALCTBYET O TOM, YTO NOKACBAY
HIM AT BOAL OTJAHUYANACH HHSKOI LWESTOMHOCTBEO.
MaKTHYECKIL, C/eOYeT 0KHIATh, YTO B BOOOEME ¢
HHU3KOI LICAOUHOCTBEO 3HaueHHne pH Oy aeT cHiKaTbCst
nocJie A0 A3l uutn Tastaust cHera. Ho anst Toro, utods
MOATBCPAUTH ITY FUNOTE Y, HCOOXOAUMO MPOI3RECTH
H3MEPCHHS.

Yyaluuecst A0JTKHbI IPOH3BOANTE DTY CEPHIO HIMEpe-
HHil B pamkax nporpammbl GLOBE, yunrbisag no
MeHbLICH Mepe ABe LeJTH OOLICCTBEHHOTO Xapak Tepi.
Bo-nepBbiX, AeJaTEAbHO AYULIC NOHATbL TO, YTO
MPOUCXOANT ¢ MECTHBIMH 3EMEJIbHBIMH H BOAHLIMH
pecypcamMu. DTH 3HAHHY FIOMOTYT HAM NPUHAMATD
Oosiee pasyMHbie H OOOCHOBAHHBIE PELIEHNHH B
OTHOLUECHHH MCTOA0B UCMOAB3OBAHISI PECYypCoOB H
ynpapacHus UMH. Bo-BTOpPbIX, XKCAATEIbHO OLUCHUTD,
B KaKOii CTCMCHK yestoBeyecKas AesTeIbHOCTD BJAUSET
Ha Ka4YeCTRO HALEil BOJbI, a CJICAOBATEbHO, BUSCT
M Ha TO, KAK Mbl CMOXKEM HCMOJIB30BATD HALLIK BOJIHBIC
pecypchbl B 0y ayiueM. B 50bIIMHCTRE CTPaH TeK yiue
NPOrpaMMbl H3MEPEHHH OXBATbIBAtOT TOJIBKO HEC-
KOJIbKO BOAOEMOB, XapakKTEPUCTUKH KOTOPbIX
H3MEPSIOTCH TOJIbKO HECKOJIBKO pa3 B roa. Mol
HAaJAceMCsl, UTO H3MCPEHHS, KOTOpble Bbl OyaeTe
TPOM3BOAHTL B pamMkax nporpamMmmbl GLOBE, nomo-
TYT HaM NOJIYUHTD HEAOCTAKLLYH HHPOPMaAIMHIO H
yrayOHTh Halle [OHHMAHHE CAHHTAPHOTO COCTOSHHA
€CTECTBEHHBIX BOAHBIX PECYPCOB 3eMUIIL.

IlonroroBkKa K nmoJjieBbIM
3aHATHAM

O63op

Yyamuecss 0yayt oTOupaTh 00Opa3Ubl BOALL U3
BBIOpAHHOTO BOAOEMA, 00padaThIBATH ITH 00pasLbl,
ONpEJIe isisl UX COCTAR, M AHATIU3MPOBATD MOy UEHHBIE
JAHHBbIE ¢ TE€M, 4TOObI JIyullie MOHUMATb KayecTBO
BO/bI H €O BJIMSHUE HA OKPY XKAIOLLYIO CPeay.

B tadauue HYD-I-1 nepeunciensl pekoMeHayeMble
NPaKTHUCCKHE PabOTHI, PACCYHTAHHBIE HA yUaLIUXCS
C TpeMst pa3JIHYHBIMH YPOBHSIMH NOATOTOBKH. BbiGop
NPAK THYCCKHX PadOT NPOH3BOANTCS MO YCMOTPEHHIO
yuutesieii, B 3aBUCUMOCTH OT BO'3SMOXHOCTEI y4allux-
¢a. [loxanyiicta, He 3adbIBAlTE O TOM, UTO MpH
BBIMOJTHCHAN D0J1ee CAOKHBIX MPAKTHUECKHX PadoT
HeoOX0AMMO NPUHUMATL MEPbl N0 00ECNCUEHHID
6e30MacHOCTH.

Tatvnuya HYD-I-1. Tuoponaocuueckie uzmepenus:
YPOGHU ROOCOMOBKU YHAWUXCSL.

Ypozenb H3mepenns

HavanbHblid [1po3pauHOCTL BOADI
Temneparypa BOabI

pH Boasl (13Mepenne AakMycoBoii
OyMmaroii)

SHCI\'TPO APOBOAHOCTDL HJTH
COJICHOCTDb BOAbI

Cpennuii [Tpo3pauHoCTb BOOBI

H BbICOKHH Temneparypa Boabl

CopepaxaHue pacTBOPEHHOrO KHCI0pPOa
pH (13mepenne npudopom)
DACKTPONPOBOAHOCTb HIIH COJIEHOCTb BOAbI
LlemourocTb BoAb!

CopnepxaHue HITPATOB

Pacnuncanune nsmepeHni

WU3mepenus caeayeT Npou3BOAUTb OAMH pa3 B
HEJIC/0, B OOHO H TO XX€ BpeMs AHS H B OAUH U TOT
Xe OeHb HeAc d. BuimosiHeHue ¢XeHeaeabHbIX
U3MepeHHii 0COOEHHO BaXHO B Te NEPHOIbI, KOT/1a yC-
JIOBHSI HA YYACTKAX TMAPOJIOTHYECKMX HCCJIEAOBAHUIA
ObicTpo H3MeHsatoTes. OBpasibl BObl, HEOOXOONMBIE
[J151 BbIIIOJTHEHHSI BCEX MPAK THYECKHX paboT, MOKHO
OTOHPaTh BO BpEeM4 KaXAOro MOCELICHHS yuacTka
HCCNen0BaHuUil.
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Bbibop yuyactka nccnegoBaHunim
(KpuTepuu nepeyncaeHbl B NnopAaaKe
npuopunrera)

l. Pyueil um peka

. O3epo, pesepRyap, 3B WM OKedH

LS

. Mpyn

N

. Uppuraumonnblii KaHa vy Apyroil BOA0EM,
€CJIH Ha BALIEM YUACTKE MCCJICAOBAHUE MO
nporpamme GLOBE ser gocTyna Hi K
OHOMY W3 BOZOEMOB MEPEUHCIICHHBIX BbIille

THIOB.

Tpynne! yyawmxca

WiMepenust Q0K HBL POU3BOANTHCS TPYHNAMII
yuawmxcs no 2-3 yenoseka B kaxaoi. K uncny
00513aHHOCTEH, pacopeaeasieMblX MCKIY YJCHAMY
Kak 10il FPyIIbl OTHOCATCS cOOp 00pasLoB, 00padoT-
Ka 00pa3UOB M perucTpaumns daHHbIX. peBbiuailHo
N0JIE3HO MOPYYATh HECKOJILKHM TPYNINAM H3MEPEHNS
OJHOTO W3 MAPAMETPOB (HANPHMEP. MOPYUATh ABYM
IPyNIaM H3MEPHTE COEP KAHHE PACTBOPEHHOTO B BO-
A€ KHCJI0poaa). ITO NO3BOAUT OJIbIUEMY KOJTHUCCT-
BY yuallMXcs NPUHAMATH YUYACTHE B M3MCPCHHUSIX H
NOAAEPKHBATb ONpPeesICHHBIH KOHTPOJIb KAUeCTRa
AaHHBIX. ['pynnbl yyanuxcst, BbINOARAIOUNC OHHAKO-
Bbl¢ W3MEPCHHS, JOJIKHBL CPARHUBATH MOyYacMbIe
HMH PE3YJIbTATHE C TEM, UTOOBI ONPEAEHTH CXOACTBO
HJIH pacXOXeHue fladHbiX. Ecau aByms rpynnamu
OBIJTH 10Ty UCHBI PA3JIMUHBIC 3HAUCHHUSI OTHOTO H TOTO
Ke napamMeTpa, yualMecs JOJKHLL TPOBEPHTD
NPABHJIBHOCTE BBINOJIHEHNS! W3MEPEHHI H NOBTOPUTD
W3MCPCHHSE, UTOOBI ONPEETHTS NPHYHHY PACXOK AC-
HHSE pe3yJibTaToB. KOHTPOJIb KAUCCTRA AdHHBIX A0A-
AKeH ObITh BAXKHDIM JJIEMCHTOM HAyUHBIX HCCEA0-
BAHMI 1 Mpouecca 00y UCHHSI.

0030p yueOHbIX 3aHATHH

Ecsi BbInOAHEHIE NPakTHUCCKHX padoT, CBsI3aHHBIX
¢ WIMEPEHUSIMHU KAKAOTO H3 mapamerpon, Oyaet
COYUCTATBHCS € MPOBEACHUEM VUEOHBLY 3dn simult, yda-
LHEC MOJIYUAT BO3MOXHOCTb NPOITH HCUEPHBIBAK)-
il Kype XxuMun BompoeMoB. Ha nmepsblit B3rasj
MOKET MOKA3aTbC, 4TO MPOLLE BCEro ObLIO Obl Mo-
PYUHTDb YUAIIHMCS TOJIbKO BBINOJHSTD 13MEPCHHS 1
BBOAUTD JaHHbIe Ha cTpanuubl nporpammbl GLOBE B
ceth Web. Tem He McHee, uesaamu o0yueHus
ABJISIFOTCS OCMBIC/ICHHE HAYYHDBIX NPHHIHMNOB, H3yyYe-
HHe TMPOLECCOB M PA3BUTHE HABLIKOR KPHUTHUECKOrO
MbILJICHUS. YueOible 3ausimus NOMOTYT BaM
TNIPEACTABUTD NpAKmuuecKite padonivi B NPaBHJILHOM
KOHTEKCTE.

Ilesin 00yueHus

['uaposnornyeckie HCCAEOAOBAHHA MOB3BOJAKOT
YUALWMMCS MOHATb BAKHOCTh, YRHKAIbHBIE CBOHCTRA
U coctaB Boabl. [IpUMEHss AHASTHTHUECKHE METOIBL,
yualHecss Ha4HHaoT MOHAMATD XHMHIO BOABI H TO,
KaKoe BAXKHOC 3HAUEHHE XMMHYECKHI COCTaB BOAbI
HMEET 7151 BOAHOI Cpefibl OOUTAHNS.

3aBepILMB BCE 3aHATHS U NpakTHYeCKHE padoThl Mo
Teme [udponocuneckue uceaedosanus, yUalnecs
YCBOSIT CAEAyrUMe KOHUENUHU U NpHOOpeTyT
CACAYIONHC HABBIKH.

Koxuyenuumn

XHMHUYECKUWH COCTAaB BOAbI — BAXHDBII hakTop.
BO3OCHCTBYIOWIHI Ha cpeay OOHTAHHS.

Temneparypa BOAB MOXKET BJHSTbH HA APYriHC
(HaxKTOpbl, OT KOTOPHIX 3ABHCHT XMMHUECKHIl
COCTAB BOADL.

Pil‘%H()()(F)pll'iHC BHAOB, ()GI'lTllH)Lulix B BOAC, 3ABHCHT OT

€€ XUMHUCCKOTro COCTAaBA.

[]pl16()pl)] MO3BOJSKT TOYHCE ONPCAC/IATDL COCTAB H
XAPAKTCPUCTHKH BOADBIL, YEM OPraHbl UyBCTB.

Bonpocnt (hopMyHpYROTCS Ha OCHOBC TTOJTyUCHHbIX
AQHHBIX.

Fpu(‘pnkn H KAPTbl — NMOJCSHDLIC CPCACTBA BU3YAJTH -
LHHH JaHHBIX.

B xoac BbINOJIHEHUS H"»MCPCHHﬁ OONBLIOC 3HAUCHHE
HMECT KOHTPOJIb TOYHOCTH H HAAC K HOCTH JAHHBIX,

[Tousa copep AT BOAY. H COACPAUHNC BOALI B NOYRE
BJMSICT HA POCT PACTCHHI.

CTOK JOXACBBIX OCATKOB 3aBHCHT OT XAPAKTCPUCTHK
H3YHACMOTr'0 y4aCTKa.

TIToBblLIeHHE TCMICPATYPbI H YBCANYCHHE TPOAOJIAH-
TEJBHOCTH BO3ACHCTRHS COJIHCUHOTO CBETa MpH-
BOAAT K MOBBLILEHHI) AKTHBHOCTH IBANOTPAHCTIH-
palHu.

HuﬂpilBIIGHl/IC, 00beM U CKOPOCTL CTOKOB BOJbI
MCHAROTCS CO BPCMEHCM.

BoasHoil Han1aHC MOXHO MOACAHPOBATE HA OCHOBE
JAHHBIX O TEMMOEPATYpPE. KOJHUYECTBE OCAKOB H
LMPOTE YUACTKA UCCEAOBAHMHII.

HaBbiku

Bedenue nadaroaennit

[pumsenenite METOIOB OTOOPA 0OPA3LOB B MOJIERBIX
YCJIOBHSIX

Kanubposka HayuHoTO 000pYAOBaAHYS
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Botnonnenue yKaﬁ%aHHﬁ MO NPpUMCHCHHK METOAOB H
HCNOJIb30BAHHK) dHAJIMTHYECKHX Ha60p03

Pecucmpayusi u nepedaya TOUHBIX JAHHBIX
Cuumuoigarite NOKa3aHUH PUOOPOB

YCTHOE onucanue NoJyUYCHHbIX Pe3yJIbTaTOBR
ITuCbMCHHOE Onucaniue TOIYUYCHHBIX PE3YIbTATOR
Dopmyauposariie BONPOCOB

DopMyauposanue v APOSepKd THIOTES

[Thanuposanue dKCNEPUMCHTOB, BLIOOP NPUOOPOB 1
MATCPHAIOB, MOJeaUPOsAlitie

Hcenonvsosanue npudOPOR, WIMEPSHOWNX XapaKTe-
PHCTHKH BObI

Henonososanue l'lpH60p()B, NOBLILIAKUIHX TOYHOCTh
BOCNIPHUATHUSA

[Tocmpoenue v unmepnpemayu st rpachukos
Pacuem cpeannx 3Hauenuii

C[)(l(il!(’llll(’ HOAHHDBIX, MOJYUCHHbBIX B pA3JIHYHbIX
MCCTAX H B PA3JIHYHOC BPEM

Alntasiies NAHHBIX € BBISIBJIEHHEM 3aKOHOMCPHOCTCH 1
pacxoxXacHUui

Henonwsosdrie 623b1 QAHHLIX YUACTHUK OB NPOrpam-
mnl GLOBE

OneHKa ycnexoB yualuxcs

YuuTes b MOXCT HHAMBUAYAIBHO OUCHHBATL POJIb,
KOTOPYI HTPAKOT YUAUIHCCst B BBIIOJIHEHHH HAC-
TOSALLErO NPOCKTA, HJIH MOPYUATh CAMHM YUALLHMCS
OLEHUBATD YCICXH UX OAHOKJIACCHUKORB; o0ume pe-
3YJIbTATDI BBIMOJHCHHBIX YUALIHMUCS UCCAS0BAHAN
MOJKHO 3a4CCTh B YHCJIC NPOHACHHOrO UMH MaTc-
pHad. MOXHO NepHOAHUCCKN MPOBEPSITL HAYUHbIE
AHEBHHKH YYAlHUXCA-YUACTHHKOB NPOrPaMMEbI
GLOBE, npocaexusas ycBoeHHE YUALIMMHCS OCHOB-
HbIX HAYUHBIX KOHLUENUHI, TOHHMAHIE MU MTPOLECCOR
M nprodpeTeHHe UMM HaBblKoB. Kpome Toro, na
OCHOBE BBINOJIHIEMBIX YUALIUMHCS HCCACAOBAHMI
MOKHO OLCHHBATD HX HABBIKH YCTHOT'O U MHCHbMEHHOIO
ONHCAHUY MOJIYYEHHBIX HMH pe3yabTaToB. OTUeThl 1
AOKJIAAbl CJIEAYET NOArOTABJAMBATD C MCMOJB30-
BAHHEM MATEPHAJTA, RHECEHHOTO B HAYYHbIC AHCBHUKH
YUYALMXCS-y4acTHHK OB nporpammbl GLOBE.

B nonosHeHue K perucTpauuMu JAHHBIX ¢ NOMOIIbIO
cepBepa 0a3bl JAHHBIX YUYALIUXCS-YYACTHUKOB
nporpammbl GLOBE, B Tex cayuasax, Korga ato
MOXKET 0Ka3aThCs MOJE3HBIM /sl MOBBILICHHS
00pa3oBaTe/IbHOMO YPOBHS YHAIMXCS, UM CJIeayeT
NOpy4aTh aHAJIA3 IAHHBIX U MOATOTOBK Y THCbMEHHBIX

oryetoB. [lopyunTe yualuumcs onucaTb H3MepseMble
UMH N1apaMeTpbl H CBECTH BCE HHAMBUAYAJIbHbBIC
OTYETHl B OOHH JOKYMEHT, NMOABOAALWIME UTOTH
HCCIEAOBAHUH, BBHIMOJIHEHHBIX HMHU HA yuyacTKe.
[TpeactasbTe NOArOTOBJACHHDBIH YUAIIHMHCS OKOHUA-
TEJIbHBI OTUET B MECTHDBIE H ODLIErOCY AAPCTBEHHbIE
YUpeKACHUS!, KOHTPOJIM-PYIOLIHC BOAOCHA0XEHHE U
Ka4eCTBO BOADI.

Cnpagounasn qumepamypa

T. E. Graedel and P. J. Crutzen [T. 2. I'poaen u I1.
Jx. KpytueH | (1993), Atmospheric Change: An Earth
Svstem Perspective | Ammochepribie usmenenus
nepcnexkmuge eao00ansbion skocucmemoi |, wg. W. H.
Freeman and Company, Heto-Mopk.

F. T. Mackenzie and J. A. Mackenzie [D. T. Makensu
u JIk. 3. Makensu| (1995), Our Changing Planet: An
Introduction to Earth System Science and Global
Environmental Change | Hsmensiowasics naanema:
gaedente 8 CAODUJBHYVIO DKOJ0CUIO U U3Yydelie
CAOOANBNBIX UBMEHCHUN YCAOGUL OKPYKAIOUCH
cpeont], wsa. Prentice Hall, Hero-/Ixepen.
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ITopAROK BbINOAHEHNA TMAPONOrNYECKUX UCCAER0BAHNN
Cb6op obpa3suyos BoAbI

Onpenenexnne npo3payHoOCTN BOAbI
B nepsyto ouepes yuawHecs n3MepsIoT NpospadHOCTb BOABI HL HCTPOHYTOM YUacTKe 0Tdopa 0dpasuos.

U3amepenne TeMneparypoi BOAbI
Cpasy xe nocae oTéopa 00pasioB BOAbI (MM HAXOASCH Ha yUacTKe 0TOopa 00pa3UoB) YUILLHECS H3MEPSIOT
TEMNEPATYPY BOAbI.

U3smepenne coaepxaHna pacTBOPEHHOIro KUCA0POAa

Yuaignecs H3MepsiioT ColepKaHHe PACTBOPEHHOID KHCJIOPOAA B OTOOPAHHBIX UMM 0Opasiax BOAbl HIIH
HEMOCPEACTBEHHO Ha yuacTke oThopa o0pasios.

Onpegenexune kucnorHoctu (pH)

Yualuuecs H3MepsoT KUCA0THOCTD (pH) 0ToOparnoro odpasua Boabl. [IpH 3TOM HCHO/Ib3YETCS JTUKMYCOBAs
Oymara (metoa 1) uan pyuka anbo npubop s usmepenns pH (meton 2).

Usmepenune yaenbHoU 31eKTponpoBORAHOCTH
}’qaumec;l U3IMEPAROT YAC/ABHYH) JJICKTPONPOBOOHOCTD ()TOGp‘dHHOFO UMH 06pa'sua npecn()ﬁ BObI.

Onpenenexnne coneHoctn

YyauHecsi 13MEpAIT COAEHOCTb OTOOPAHHOTO HMH 00pasLa MOPCK Ol HJIM COJIOHOBATOIl BOAb! ¢ NOMOLBIO
JAEHCUMETPA.

TuTpoBaHmne ConeHocTu (AONONHNUTENbLHOE 3aHATHE)

Yyatuuecs €o CpelHUM UJIH BBICOKMM YPOBHEM MOATOTOBKH W3MEPSIOT COJIEHOCTh OTOOPAHHOTO MMH
o0pasua MOPCKO# HJIH COJIOHOBATON BOJIbI, MPUMEHSISI METOA TUTPOBAHUS COAEPAKAHUS XJIOPA.

Onpepenexne Weno4yHoOCTN
Yuawnecs u3MEpSIOT WETOUHOCTh OTOOPAHHOTO HMH 00paslia BObI.

U3mepenne copep)xaHna HUTPAaToB
Yyaluecs H3MepAT colepKaHUe HUTPATHOTO 430Td B OTOOpPAaHHOM UMH 06pa3ue BObl.
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MopAnoK BbINOAHEHUA

rMAPONIOrNYeCKUX

uccnepoBaHN

IloaroroBka K npoBeaeHH IO
THAPOJIOrHYECKHX H3MEPEeHHH

Bbibop y4actka rufponorunyeckmx
uccneposaHni

B nacasibHOM BapHaHTE yyacTOK PHAPOJIOTMUYECKHX
HCCTICAOBAHHI OTKEH HAXOAKTBCA HA TEPPHTOPHH
BoAocOOpHOro Gacceiina, SBASIOWErOCs] BAXKHbBIM
OTJTHYUTEILHBIM NPHU3HAKOM YUACTKa UCCJICOOBAHMIA
no nporpamme GLOBE nmaomaasio 15 x 15 km. Ha
TEPPUTOPUH TAKOTO BoAocOOpHOro Dacceiina cemyer
BbIOpATD ONpPC/IE/ICHHEI YUACTOK, rae OyayT npous-
BOAHTBCS MHAPOAOIHUSCKHC W3MEPEHUS XAPAKTEpHC-
THK BOABI (TeMIepaTypbl, npos3paunocTtH, pH,
COACPAKAHUST PACTBOPCHHOTO KHCJAOPOAA, WEI0U-
HOCTH, YACJBHOH 3JCKTPO-MPOBOAHOCTH HAH CoJie-
HOCTH % COJIEPKAHHS HUTPATOR). EC/ Ha TeppHTOpHU
BOAOCOOPHOr0 DACCEiHA MIMCETCS BOIOEM, BbI3bIBAK)-
WA 0COOCHHBI HHTEPEC, ero MOXHO BbIOpaTH B
KauecTse yuacTka neeaeJoRanuil. B apyrux cayyasx
ceflyeT BhIOMPATh BOAOEMBI B CJEAYHOLIEM IPHOPH-
TCTHOM NMOPSIIKE.

l. Pyueii nan pexa

2. Or3epo, pesepByap, 34MB HIH OKeaH

3 [pyn

Ecni Ha TeppuTOpHH BAILErO YUaCTKa HCCAEAOBAHHI
no nporpamme GLOBE HeT pocrynHoro sogoema,
OTHOCSILUETOCS K OAHOH W3 NEPCUMCICHHDBIX BbILIC
KATEropHil, MOAKHO HCMOAb30BATD HPPHTALHOHHBII
KaHaJ1 nau Jiio00il Apyroil BojoemM.

Bce oOpasubl Bogb! ciieayer 0TOHPATH B OAHOM H TOM
K€ MECTe Ha YYaCcTKE THAPOIOTHUCCKHX HCCAEO0BA-
HUil, KOTOPOE HA3BIBAETCS Y4acTKOM oTdopa odpas-
OB,

Ecan orduparworcs odpasub npoOTOUHOH BOALI,
HAMPUMED, U3 PyUbsl UJIH PEKU, BbIOEPUTE MECTO
016opa 00pasloB B MECTe, FIE TEUSHHE 3aMeISICTCs,
HO He y ObICTPHHBI M HE B MECTE, F/IC BOJA 3aCTaHBaCT-
cqa. Ecsn o0pasubl orduparoTcs W3 BogOeMd €O
cTogA4Cl BOAOI, HanpUMep, U3 03epa Wil pe3epByapa,
BbIOEPUTE MeCTO 0TOOpa 00Pa’3LOB PAIOM CO CTOKOM
BOAOEMA HJM NPHMEPHO B LUEHTPAJIBHON 4aCTH
BOJOEMA, HO HE OKOJ0 HCTOKA. PekoMmeHayeTcs
OTOHPATD Takue 00PA3Lbl ¢ MOCTA HIIH ¢ MoJ1a. Ecu
B MecTe 0TOOpa 08PA3LOR CONOHOBATO HJIH CONEHOI
BOZbI HAOJIFOAAIOTCS MPUJIHBLL U OTJIMBBI, CJCAyeT
Y3HATb PacnNHCaHHe NPUJIMBOB U OTJMBOB B MYHKTE,
OmkaiileM K BbIOPaHHOMY BaMH YYACTKY HCCJIeIO-
BaHHil.

Onucanne yyacrka

[locsie BBIGOpa yuacTKa rHAPOIOrHUECKUX HCCIEA0BA-
HUH He 3a0yAbTe onpeac/MTh €ro KOOPIHHATHI C
nomotlbko npueMHiika GPS. 3apeructpupyiite Koop-
JAMHATB! YUACTKA H APYTYIO TpedyeMyto HHOpMaLito,
OMUCBIBAROLLIYHO ATOT YUACTOK, HA JIMCTE BBOAA AAHHBIX
0 BbIOOPE y4acTKa MHAPOJOTHYECKHX UCCIe10BaHK.
J1s BHIMOJIHEHNA H3MEPCHHIT COJICHOCTH BOJIbI
noTpedyeTCs ONpeiesICHHE WHPOTHI H A0JTOThl MECTA,
B KOTOPOM OTOHpatOTCH 00pasubl, ¢ yKasaHuem
BpPEMEHH NPHJIUBROB H OTJAHBOB B DTOM MecTe. Bhl
MOKCTE ONPEICTHTb DTH KOOPAHHATDHI U 3HAUCHHH
BPEMCHH ¢ MOMOUIBIO npueMHuKa GPS, BbimonHss
MHCTPYKLHH, TPUBCACHHDBIC B OMUCARUIT MPAKTHUECKOH
padorel Henoswsosaie npuesinuxd GPS, WM y3HaB
KOOPAMHATBI U PACTHCAHHE APUIMBOB U OTJIHBOB B
OPraHn3auiy, NpeaocTaBASIomel Takyw HHopMa-
LK.

YacTora BbINONHEHUA UIMEPEHNI

Bee u3MepeHns XHMHUECKHX MapaMcTPOB BOIbI
CACAYET NPOM3BOAUTD MPUMCPHO B OHO H TO K¢
BpeMst IHsI €K eHEACIbHO. Ecii Bogoem, w3 Kotoporo
Bbl OTOMpaeTe o0pasibl, 3aMep3aeT 3UMONH, HC
3a0yABTE BBOAHTH COOTBETCTBYHOWYK HHEOPMALIO
Ha JIICTC BBOAQ AAHHBIX 10 TCX MOP, MOKA Bl HE
CMOJKETC CHOBA OTOHPATH 0OpA3LbI BOADI.

Ipusevanue, B HEKOTOPLIE MCPHOABI PEIYALTATHI
H3MEPEHUil CTAaHOBSTCH 00JIee HHTEpPEeCHbIMU. Bo
BpeMsi ICIOX0AQ HA PeKe yBesHueHne 00beMa BOIb
I TOBBILICHHE COACPAKAHNY B3REWEHHbIX B BOJE
YACTHIL PUBOJSAT K PE3KHM H3MEHEHHSIM H3MCPSICMO-
ro XUMHYCCKOro cocTaBa soabl. Cpasy xe nocsie
HAUWIA TASTHUSE JIbja HA 073epe TaKKe HAOTHoaarTes
pe3KNC H3MEHCHHs COCTABA BOJAbI, CBSI3AHHBIE C
NEpeMeELIHBAHHEM BEPXHUX CJI0EB BOAbI B 03epe ¢
NPUAOHHBIMH CJ0AMU. YacTo NPUAOHHBIE CJIOM BObI
MOAHUMAKITCS K MOBCPXHOCTH 073€Pd, YTO NPHBOAHT K
JONOJTHHTEJbHBIM HEOKHJAHHBIM H3MEHCHUSIM
pesyJibTaToB wiMepeHuil. He 3adbiBaiite Habmomath
32 CE30HHBIMH U €KeMECIYHBIMH H3MEHEHUSMH.

ObecneveHue u KOHTPONb KayecTsa
BaHHbIX

Heobxoaumo paspabotarb njaH obecneueHus u
KOHTPOJ/I KauecTBa AQHHbIX, NO3BOJISIOIMHA NpoBe-
PSTh TOYHOCTb W HAAEKHOCTh MOJYyYaeMbIX TTOKA3a-
#il. TOUHOCTBIO JAAQHHBIX HABBIBAETCS CTEMEHb HX
COOTBETCTBUS (DAKTHYCCKUM 3HAUEHHSIM H3MEPSEMbIX
XapakTepHcTHK. HaneKHOCThIO JaHHBIX HA3bIBaeTCA
MOCJCA0BATEIbHOCTb H COTJIACOBAHHOCTDL MOJTyYae-
MbIX PE3Yy/IbTaTOB. KaK TOUHOCTb, TaK H HA/IE K HOCTh
JaHHBIX 00ECICUUBAIOTCS CACAYIOIMME METOAAMH,
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. C6op 00pasUoB BOABI CACAYET
MPOH3BOANTD, TOUHO CODITIOMIAS
MHCT PYK LK.

. AHann3 00pasHoB BOMIBI H U3MEPEHHS
CIelyeT MPOU3BOMINTE CPasy Xe nocsie
0TOOpa 00pa3UOB.

. Cnenyet TwaTebHO KaIHOPOBATh H3MEPH-
TeJIbHbIE TPUOOPDI, MPABHIILHO UX
HCTOJTb30BATH M BOBPEMS MPOH3BOAHTH HX
TEXHHYECKOE 00C/1yKUBAHHE,

. HeobxommMo cTporo BLINOJIHATD yKa3aHus,
NpHUBe/ICHHbIE B OMUCAHUSAX TTPAKTHUCCKHUX
pador.

. Creayer HOBTOPSITb H3MEPEHUSI, IPOBEPSIsE

HX TOYHOCTb W BbIABJIAA ITPHYUHDI
BO3HUKHOBEHHSI OLUHOOK .

. Cnenyer cBOAUTH K MUHUMYMY
3arpsi3HeHUe aHATMTHYECKHX XHMUKATOB U
H3MEPHTEIBHOTO 000PY A0BAHUSI.

. HeoOxoaumo npoBepsiTh, COOTBETCTRYHOT
Ji uuchHpbl, BBEJCHHDIE B Da3y AaHHbBIX
YUAILUXCSI-YYACTHHKOB MPOFPAMMBbI
GLOBE, undpam, 3aperucTpupoBaHHBIM Ha
JIMCTE BBOZA JAHHbBIX O BHIOOPE yuacTKa
THAPOJIOTHUCCKHX HCCTICIOBAHMIL,

Kannbposka

Kanubposxoii HasbIBACTCS MpolUCOypa MPOBCPKH
TOUHOCTH H3MCPUTCJIBHOrO 06opyaoBanus. Hanpu-
Mep, AJs TOrO, YTOObl YOGOUTHCH B NPABHIIBHOM
GYHKUHOHUPOBAHUN TPUOOPOB, HIMCPSIOUIHX
KUCTOTHOCTD (pH) BOABI, H3MEpCHUs NPOM3BOANTCH
€ MCMOJIB30BAHUEM PACTBOPA, KHCJOTHOCTD KOTOPOro
TOYHO W3BECTHa 3apatee. [Ipoueaypbl KaaudpoBku
PA3JIMYHBIX NTPUOOPOR HEOOUHAKOBB! M IPUBOASTCS B
OMUCAHUSIX COOTBETCTBYHOWMX MPAKTHUECKUX PadOT.
HekoTopble npudopsl cAeayeT KaaudpoBaTh B
NOJIEBBIX YCJIOBUSX B TOT [IeHb, KO NPOW3BOASTCS
nimMepeHns. [pyrue kaauGpoBouHbie npoueaypbl
MOZKHO BBIMOJIHATD B KJIACCHOH KOMHATE HEMOCPLACT-
BCHHO MEpe/] NepeMeLicHueM TpHOOPOB Ha YUYacTOK
NOJIEBbIX HCCAEAOBaHN. TeM He MeHee, B HEKOTOPbIX
CJIyuasix MOXeT noTpeboBaThCs MOBTOPHAS! MPOBEpKa
KaHOpOBK M NpHOOPA B NOJIEBbIX YCJOBHSX NOCPECT-
BOM H3MEPEHNS MTApAMETPa PacTBOPA € H3BECTHHIMH
XxapakTepucTukamu. CM. ONUCAHUS MPAKTHUYECKHUX
paboT Y desvras anexkmponposoonocms M Kucaom-
Hocmb (pH).

CBOEBPEeMEHHOCTb U
nociaeaoBare/IbHOCTb BbIITIOJIHEHUA
onepaumnii npu U3MEepPEeHNAx

W3Mepenusi Tpo3payHOCTH BOAbL, TEMIEPATY Pbl BOAbI
H COACPXKAHUS B BOAC PACTBOPCHHOrO KUCJIOPOAA
CACAYCT MPOU3BOIUTD HA YUacTKE 0TOOpa 00pasLoB
HENOCPEACTBEHHO [10CJ1e MOJyUYeHus: 0dpasia BOAbI.
U3MepeHus cietyeT BLIMOJIHATD B TEUEHHE N0JTyyaca

nocJic HANOJIHEHUA BOJOH Beaepka OJist oTOopa
00pa3ios. Ecsu Beaepko ¢ Boaoii npoctosiio 0oJblie
nosiyuaca, oroepHuTe HOBHII oOpasen Boan. Ecsn
3a7IepAKKa HEM30eXHa, MOXHO HabupaTh 00pasubl
BOZbl B 3aKpbIThle OYThUIKH (CM. OMUCAHHE METOAA
cOopa 00pa3uoB BOAbI B OYTHIIKH) ¥ aHAJIH3HPOBATD
HX, BEPHYBLIHCD B KJACCHYIO KOMHATY. TeM He MeHee,
MBI HACTOSITEJIbHO PEKOMEHIYCM MPOH3BOIUTH BCE
H3IMEpEHHS HEMOCPEACTBEHHO Ha yuacTKe oTOopa
00pasuoB. Mbl HE PEKOMECHAYEM H3MEPSITD COEpKa-
HUE KHCJIOPOIA, PACTBOPEHHONO B BOIE, B KJIACCHOI
KOMHATE, TaK KaK 3TO H3MCPCHUC HCOOXOAHMO
MPOU3BOAUTH B TcucHuc 30 MUHYT nocse oTdopa
obpasua. Usmepenust pH u conepikaHus HUTPATOR
MOZKHO TIPOU3BOANTD B KJIACCHOH KOMHATC HE NO3XKE
ueMm uepes 2 yaca nocse 0roopa 00pasia, 4 H3MepeHus
WEJOUYHOCTH, HJCKTPONPOBOIHOCTH H COJICHOCTH
BOJBI MO HO TPOH3BOANTD B TCUCHHC 24 YacoB NocJIe
otdopa 0dpasLa.

Baxxnoe npumeuanue, [locsicioBaTeibHOCTD onepa-
UM, BRIMOJHAEMbBIX BO BPEMsl H3IMEpPEHHi, UMeeT
OoJiblioe 3HaucHue. B mepByio oucpenb cicayer
TIPOW3BOANTE H3MCPCHUC MPO3PAYHOCTH BObI, MOCAEC
Yero Cpasy Xe CAcayeT H3MEpHTh TEMTIEPATY Py BOAb
U COMICPIKAHHE B HCIl pACTBOPCHHOTO KHCA0POAA, & 34-
TCM YK€ MOXKHO BHIIOJHSATH H3MCPCHUS! KMCOTHOC-
T™# (pH), YACABHON JJCKTPONPOBOAHOCTH UK
COJICHOCTH, LUEAOUHOCTH H COACPKAHNSI HHTPATOR.

BaxxHoe npumeuanue. PesyabTaThl H3MCEpCHHIl
COHAEPKAHUSA PACTBOPEHHOTO B BOJAC KHCJOPOAA
TEPHAT UEHHOCTD, €CJIH HEW3BECTHA TEMNEPATYypa
TOro xe odpasua soabl. Uimepsiite comepxanne
PACTBOPEHHOTO KMCJIOPOAA TOJIKO B TOM CJIyvac,
€CJIM Bbl H3IMEPUJIN TeMnepaTypy Boabl. Ecau Bbl
oTONUpaeTe 0Opa3LbI CONEHOI HITH COJOHOBATON BOAbI,
¢ TCM, YTOOBl MOXHO ObIJIO HHTEPNPETHPOBATD
PE3YABLTATH! H3MEPEHHS COAEPAKAHHS PACTBOPEHHOTO
KHCJ10POId, HEOOXOANMO TAK K€ H3MEPHTD COJICHOCTD
BO/bI.

lloBTOpPHBLIE N3MEPEHNA

PazmeuTe Kaace Ha HCCKOJIBKO FPYNN Tak, 4TO0bI
H3MCPEHHUST KK I0TO 3 TAPaMETPOB NPOH3BOAN-THCH
KaK MHHHMYM ABYMs rpynnami yuaumixcst. [locse
TOTO, KaK OfIH& U3 TPYON 3AKOHYHUT U3MEPEHMS,
NOpYy4UuTE €l mepefaTh HCMNOJIL30BABIICECS €
000pyaoBatue BTopoii rpynne. O0¢ rpynnbl yuaumx-
51 AOJKHBI HCTIOJTB30BATH OHO H TO e BeIePKO 15
0TOOpa 0OPA3LOB BOIBL.

Ecnn Gyner 3ameveHo CyIECTBEHHOE pacxoXKAeHHe
MCIK/1y 3HAUCHUSIMHU U3MEPSBLIErOCs ABYMSI Mpymnra-
MM YUALIHXCS NAPaMETPa, TPEThsl TPyNNa yUamxcs
JOJIKHA TOBTOPUTD TE W3MEPEHHUS, KOTOPDLIC POH3BO-
AWJINCE TIEPBOil M BTOpOil rpymnamu. B Tadamne na
CJEAYIOIIEH CTPaHULE NPUBOAATCS MAKCHMAJIbHBIE
JONYCTUMbBIE PACXOXIACHUSA MEXIY H3MEPICMbBIMH
3HAYCHUSAMH NTAPAMETPOB.
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IapameTtp MakcumasibHoe

‘ Pacxo:x/icHHe

‘ [Tpo3paunocTh 1.0 cm

TemnepaTtypa BOIbl 0,5°C

Copnep:kanne 0,4 mr/n (nabop dupmbl

PaCTBOPEHHOIO LaMott)

KUCJ10poaa 1,0 mr/n (nabop dupmel
Hach)

|
|pH (nakmycosas Oymara) 1,0 ea. pH

pH (nokazanus npudopa) 0,2 ea. pH

2% nnana3oHa twKaJbl
(40 MkCwm/cm)

0.4 yacTH Ha THICSIUY

JJIEKTPONPOROIHOCTb

ConeHocTh (AcHCHMETP)
CosieHocts (TnTposanue) (0,4 yacTi Ha ThICSUy

4 mr/a CaCO, (nabop upmbi
LaMott) )

1 kanas (Habop dhupMbI
Hach)

17 mr/n CaCO, (B BepxHeM
AManasole)

LLles10uHOCTD

6,8 mMr/n CaCO3 (B HHKHEM
JIMANA30He)

Copepxanne HutpatoB (1,0 mr/mn)

Kaxpast rpynna yyauuxcs 101 Ha pericTpu-poBaTh
AQHHBIC HA CROCM CODCTBEHHOM JIHCTE BBOAA JAHHbIX
TUAPOJOrHUYSCKUX HCcefoBanuil. B a3y nauHbix
yuanmxcs-yuactukos nporpammsl GLOBE cneayer
3arpyKaTb CPeHee 3HAUEHUE, PACCUNTAHHOE HA OCHO-
BC BCEX NOJIYUCHHBIX 3HAUEHHIT, yIOBJICTBOPSIOLMX
NepeyvuCcIEHHbIM Bbille JonyckaM. Urnopupyiite 3Ha-
UEHH, TPEBBILAOLINE AONYCTHMOE MAKCHMAJIbHOC
pacxox gexine. CaeayeT OTMETHTb, UYTO B Cayuae
onpejiesieHis Npo3pauHOCTH BOAbL, B 023y JAHHbBIX
yualmxcs-yuactiikos nporpammsl GLOBE caeayer
BBOHTb BCE NMOJTyUYCHHDIE 3HAUECHHUS.

JinkBupauma XuaKnNX oTxoa0s8

ITocne BbINOJIHEHUA U3MEDPEHHI Bce PacTBOPLI (3a
HCKJTIOUEHHEM pacTBOPOB, HCMOJIb3YEMbBIX A5
aHaJM3a COAEepXaHHd HUTPATOB H THTPOBAHUS
COJICHOCTU) M XKHIKOCTH caieayeT cobparh B MJ1acTh-
KOBbIii KOHTEHHED A5 OTXOI0B C IIMPOKHM OpJbILL-
KOM UM HAaBHHUYMBAOLLENHCS K PBILIKOI, H3 KOTOPOTO 3TH
0TXO0[bl MOXHO BBUJIHTb B YMbIBaJIbHHK, TIPOMbIB
CJIMBHYIO TOPJIOBHHY YMbIBaJIbHUKA BOAOH H3-NOA
kpaHa. Ecnu npaBusia obecnedenus 6e30MACHOCTH,
ACHCTBYHOLIME B BALEM UIKOJIbHOM OKpYre, npeayc-
MATPUBAKT APYTYIO NPOLENYPY yAdJE€HUS OTXOAOB,
BbINOJIHATITEe AeiicTBytolue mpaBuaa. OTXOMbI,
00pasyroliecs Mocjie H3IMEPEHUs COAEPKanHsl HUT-
paToB M THTPOBAHHS COJICHOCTH (OOBIUHO CopepxKa-
e, COOTBETCTBEHHO, KaaAMHIi H COeAUHEHHS XpOMa),
c/leAyeT JAUKBHANPOBATL B COOTBETCTBHH € NPABHJIA-
MU oDecrneyeHns 6e30MacHOCTH, IPUHATBIMH B BallleM
ILIKOJIBHOM OKpYyre.
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C6op obpasuoB BOAbI

TMpubopsi n marepnasbi

YeThIpeXIMTPOBOE BEAEPKO, K PYyYKe KOTOPOro Hale)X HO MPHBSI3aHa MPOYHast BEpeBKa

BYMH)KHbIC N1OJI0OTCHIA

[TosmaTueHOBBIE OYTHUTKH 1719 00pa3loB BOb, BMeCcTHMOCTHEO S00 M1
Hayunsie naeBHnkn yyactHukoB nporpammbsl GLOBE, pyuku, JcTh BBOAA BaHHBIX

JlarexcHble nepuyaTku (PEKOMEHAYIOTCS)

Ecnn yuampecss umeror BE3OITACHBIN noctyn
BOAC (T. €. €C/IM BOAA HAXOAMTCS HA PACCTOSHHH
NPOTSHYTOI PYKH), H3MEPEHHST TEMIICPATYPbl BOAbI,
pH, copepxaHus pacTBOPEHHOr0 KHCJAOPOAA U
Y/Ie/1bHOH 3JIEK TPOIPOBOIHOCTH MOKHO IPOU3BOANTD
Ha yuacTke orOopa 0Opa3LOB HENOCPEACTBEHHO Y
MOBEPXHOCTH BOAbL. TeM He MeHee, [J1 U3MEpeHUs
WIEJIOYHOCTH, COJIEHOCTH H COAEPXKAaHHS HUTPATOB
HeoOxonuMo HabnpaTb obpa3el BOAbl B BEACPKO.
3mepeHus napameTpoB BObI CJISAYET NPOU3BOANTD
cpazy xe nocsie orbopa o0pasuon. Ecniu Her apyroit
BO3MOKHOCTH, 00pasibl BOAbI MOXHO Habupars B
OyTBIJIKH U POM3BOAUTD W3MepeHust pH, e 10uHocTH
U COJICHOCTH WJIH JJIEKTPONPOBOAHOCTH MOCJIE
BO3BpalleHUs B KJaccHyto komHaty. llepen nepe-
MelleHHeM o0pasua BoAbl HEOOXOAMMO CTA0H-
JIU3HPOBATDH COACPAKAHUE B HEM KHCJOPOMA, BbIIOJI-
HUB MpeIBapHTEJIbHbIE ONEPaLMH, NEPEUUCIICHHbIE B
OMHCaHUY mpakTHueckoil padorol «Copepxkanue
PACTBOPEHHOrO KHCI0poaa». OTOUpas 06pasiibl BOAbI,
napaMeTpbl KOTOPbIX OYAyT U3MEPAThCA Cpasy Xe,
HJan o0pasubl BOAbl, HabupaeMble B OYTHUJIKH H
aHAJIH3UPYEMblE MOCJIC BO3ZBPALUCHHUS B KJIACCHYIO
KOMHATY, IPUMEHSIHTE CIEAYIOLUE METOBL.

C moMouibio TpyOKH IJ1s 3aMepa MYTHOCTH BOZbI
onpeesisieTcs NpO3pauHOCTb MPOTOUHON BOABI B
MEJKOBOOHBIX pEKaX, pYyuYbsiX HJAH [PYrux
MeJ10K0BOIHbIX Bogoemax. C noMoubro qucka Cekku
OnpeaenseTcs: Npo3pavuHOCTh BOMAbl TOJAbKO B
r7y0OKHX BOJOEMax CO CTosd4eH BOAoil, npuuem
U3MEpPEeHUS ¢ NOMOLLbio Aucka CekKH, KaK MpaBHIIo,
TIPOM3BOIATCS HAOTIOAATEIIME, CTOSILMMU HA MOCTY
UM Ha MOJy, MOOJa/J b OT NMPHOPEKHONW uacTu
BOJOEMA.

Meroa orbopa obpasuos

1. JlepxXach 3a BEpPEBKY, NMPUBSA3aHHYIO K
BEJEPKY, ONMYCTUTE BeIePKO B BOAY TaK,
4TOObI OHO YACTHYHO 3aMOJHHIOCH BOOI.
Ec1 BeiepKo MJ14B4ET, BOJA HE CMOXET
NEPEJIMTLCS Yepes Kpail Beaepka;
noKayaiiTe BEACPKO BEPEBKOM, YTOObI
3asMTh ero Boaoil. [Mocsie Toro, Kak Boaa
MONaAET B BeAEPKO, BLITALLUTE €ro 1
Nponoockaiite ero HabpaHHOI BOION,
YTOOBI OUHCTHTH MOBEPXHOCTH BEAEPKA,
f0CJIe Yero BbiieiiTe ROOY U CHOBa HAOCPUTC
oOpazeu Boasl. He nosbisyiitecsh
JMCTHJIZIMPOBAHHON BOAOH € LEAbIO
NPOMbBIBKH BEAEPKa — ITO MOKET [PUBECTH
K W3MEHEHUIO PE3YAbTATOB H3MEPEHHIA.
Hukorga He nonyckaiite MCIoJib30BaHNS
BeAEpKa AJ1st 0TOOpa 00Pa3UOB ¢ UEbHO
yOOPKH HJIH B APYTHX MOCTOPOHHUX LEJISIX,

IIpowmblska cedepra 014 coopa 0bpazyos
800bl.
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Bubpacoisatie dedepra 015t coopa 0odpasos Godel.

TdK KAK DTO MOBJIMSIET HA PE3YJIbTAThI
U3MEPEHUH.

Ecau Bel oTOHpacTe 00pasubl BOAbI 13
pyubst, 3aKHABIBAHTE BEACPKO B MCCTO, TAC
BOA XOPOLIO MCPCMCIIUBACTCS, NOOAANb OT
Ocpera. B uacansHoM cyuae cieayer
OTOMPATHL 00Pa3eL BOABI B TAKOM MECTE, T/IC
HaOroAaeTest XOTs Obl MEIJICHHOE TEYEHHE.
Ecau obpasent Boabl OTOHPAETCst U3 pyubsi ¢
OBICTPBIM TCUCHUEM, KPEINKO [ACPXKUTE
BCPCBKY, UTOObI TCUEHHE HE YHECI0
BEOCPKO.

Ecsu Bbi oTOnpaere obpasuns BoAbI W3
03epa, B 30JTHBE HIH HA OEPEry OKCaHa,
JaKMablBaiiTe BeAepKo ¢ epera K4k MOXHO
Aastbiie. OOpasun! CJeayeT Beera
OTONPATD 3 BEPXHEro €103 Bofbl. Beaepko
HE JOJIKHO 3aMOJHATHCS BOAOH MOTHOCThIO
H TOHYTb. byAbTE OCTOPOKHBI, UTOOB HC
3AMYTHTb BOJ1Y JOHHBIMH OCAIKAMH.

2. OtrOupag oOpasell, 3anonsiite BeaepKo
BOJOH Ha JBE TPETH UJIH HA TPH UCTBCPTH,
fIOC/IE Yero BbITACKHMBAITE €ro 03 BODL.

C6op obpasyoB Boabl B OyTbiIKU

XOTs BCe H3MEPEHUS B XOJIE THAPOJIOTHUCCKHX HCCTIC-
JOBaHHH PEKOMEHAYCTCS MPOW3BOAUTL HENOCPeaCT-
BEHHO Ha yyacTke oTOOpa 00pasuoB, H3MEpeHHs
kucaoTHoctu (pH), wenounocTu, copepxanus
HUTPATOR H YAEJBHOH DK TPO-MPOBOJAHOCTH HJIH
COJICHOCTH MOJKHO BbIIOJIHATD B KJTACCHOH KOMHATE.
Usmepenne cofepxKanusg paCTBOPEHHOTO KHCJI0POa
MOXHO TIPOM3BOINTH B KJACCHOH KOMHATE TOJIbKO
nocsje CTAa0UAUBAUNU COACPXKAHUS KHCA0POIA B
00pasUe B NOJEBbIX YCJOBHAX.

HaGupast 0Opasiibl Bobl B OYTHIJIKH U NEpeMellast ux
B KJIACCHYIO KOMHATY, BBIMOJHANTE caeayolne
HHCTPYKLUMU., DTH HHCTPYKIHH HE OTHOCATCS K
H3MEPCHHSIM TEMIEPATYPbl BOABL, COACPKAHUS
PACTBOPEHHOrO KHCJIOPOAa U MPO3PAYHOCTH BOABI.

1. HaxneiiTe Ha NOJMITHIIEHOBBIE Y ThIIKH
BMEeCTUMOCTBIO 500 MJT ApJIbIKH €
YKA3aHHEM HAUMCHOBAHMSA BaUICH HIKOJIbI,
haMuIHK yuuTed, HAUMEHOBAHHS yuacTKa

oTOopa 00pasLUOB U JAThI H BPEMEHH 0TOOpa
00pa3uos.

2. Ilpomoiire OYTBIIKY H KPBILIKY BOJOH 13
TOrO BOJOEMA, U3 KOTOPOro Bhl OTOMpaeTe
00pasibl.

3. Hanosusiire OyTbLAKY BOOON U3
HCCIelyeMOro BOAOEMA /10 TEX MOp, MOKA
BOZA HE 00Pa3yeT BHITHYTYH MOBEPXHOCTD
Haj KpassMH FOPJTBIIKA OYTHIKH — C TeM,
uTOObI B OYTHLIKE HE OCTAI0OCH BO3AyXa
1nocJie TOro, Kak Bbl 3aKPOETE €e K PIIIKOH,

4. 3arepMeTU3HPYHTE COCAMHEHHE KPBIIKH C
OYTbIIKOI X03HCTBEHHOI JIMIKOI JIGHTO.

Ipumeuanune: JIeHTa CIYKUT B KaUeCTRE
SIPJIBIKA M YKA3BIBAET HA TO, OTKPHIBAJIH JIH
OyTeliky. [losepxHoctb sentsl HE
HOJIZAKHA conpuacatbes ¢ caMum
00pa3LOM BOBI.

5. Xpanure oOpasubl Boabl, HabpaHHbIE B
OYTBIUIKH, B XOJIOANSIBHUKE NPH
temnepatype npumepHo 4°C. Uismepenns
cofepkanusi HUTpatoB U pH caeayer
TPOW3BOAHTD HE MO3KE, UCM ucpes 2 vaca
nocse oTdéopa 00pasLOB; H3MEPEHHUs!
LUEIOUHOCTH M COJIEHOCTH WJIH QJICKTPO-
MPOBOAHOCTH BO/bl MOKHO MPOU3BOHTD B
TEUCHHE CYTOK Nocse 0Tdopa 00pas3Los.

6. Tocne BekpbITuSL OYTBHUIKHN B NEPBYIO
ouepe/lb MPOW3BOIUTE W3MEPEHHe
KHCSI0THOCTH (pH), a 3aTem wimepenus
COJIEHOCTH UJIH JIEKTPOTPOBOAHOCTH,
LEJOUYHOCTH U COACPXKaHUS HUTPaTOB. B
HACATBHOM Cy4ae, nocae BCKPbITH
OYTBLIKH BCE H3MEPEHHSI CJICAyeT
NPOH3BOUTDL B TEUEHHE OJHOTO J1adOpaTop-
HOTO 3aHSITHS.

ObecneyeHne bezonacHocTun

-J-i-.— . CM. JIHCTBI HAYUHBIX JaHHbIX O

MaTepuasax, nocTaBsgeMpie
BMECTE C AHA/IMTHUYECKHMH
Habopamu 1 OyepHbIMHU
BewecTBaMu. Kpome Toro, cm.
npaBusia odecneueHus oeszonac-
HOCTH, ACHCTRYIOUIHE B BallieM
LUKOJIBHOM OKPYTE.

. B m100bIX ci1yyasix, JMuam,
NOJIb3YOILMMCS HabopaMu
XUMHKATOB, PEKOMEHYeTCs
HaJeBATDb JIATEKCHbIC IEPUYATKH H
3ALUMTHBIE OUKH.
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OnpepeneHne

NPO3pa4yHOCTU BOAbI

i
3

e

lNMpeanasnayeHne npakrn4eckon paboroi

OnpepeJieHue Npo3payHOCTH BODI ¢ HCTOJTb30BAHHEM
aucka Cexku (B crogueii raybokoil Boae) nan Tpy6ku
IU1s 3aMepa MYTHOCTH BOABI (B MPOTOUHOH BOAE HAH
Ha MEJIKOBO[IbE).

O630p

Juck CeKKM — WHPOKO PacnpoCTPaHEHHOE CPEACTBO
H3MEpEHHs IPO3PAYHOCTH BOABI (T/TyOHHBI NPOHHKHO-
BEHHS CBETA B BOY). 3HaUEHHE NPO3PAYHOCTH BOIBI,
onpeaesisieMoe ¢ NOMoLbko aucka Cekku, 3aBHCHT OT
KOJIMYECTB B3BEUIEHHBIX B BOJE H OKPAILMBAOIIMX
BOY BELIECTB, NONAJAIOMX B BOJOEM BMECTE C Bbl-
MbIBa€MbIMH TBEPABIMU 0CAAKaMH WJIH 00pa3yHOLUX-
sl B PE3yJIbTaTe JXH3HEAEATE/IBHOCTH OPraHu3-MoB.
TpyOka 1151 3amMepa MyTHOCTH BOAbI HCTIOJIb3YETCH C
LIEJ1bEO ONPEAEIICHUS IPO3PAU-HOCTH TPOTOUYHOIH BOIbI
WJIM B TEX CJIyYasix, KOrJa HCMOJIb30BaHUE AHCKa
CekkH MpaKTHYECKH HE LEJIeCO00Pa3HO.

TIpoRONIXNTENLHOCTL U3MEPEHNI
10—15 munyT.

ypOBeHb NOARIrOTOBKY yYallUXCAH
JTroGoi.

Yacrora namepenuniu
I/I3MepeHI/lH NPOUBBOAATCA €K CHCIACIBHO.

Baxxne#dlune Konuenumm

OnpeaesieHne Npo3pauHOCTH BOAbI C HCMOJIB30BA-
HueM ncka Cekku wiiin TpyOKH I/1s1 3aMepa
MYTHOCTH BOJbI.

Paccesinne cBeta.
B3BelueHHbIE B BOIE YACTHLIbI.
Horaowenue ceta.

HgeT BOaBbI.
[Ipou3BOAHTEILHOCTD.

Hasbikn

Hcnonvsosanue mucka CeKKH AN TPYOKU 115
3aMepa MyTHOCTH BOJIB.

I1hanuposanue BLINOJIHERUS W3MEPEHHIL,
Pecucmpayus nanHbIX.
Humepnpemayus pe3yJibTaToB.

lMpubope! n marepuansl
Huck Cekku

Bepeska [/1HHOM 5 M (M1 pyroil AJ1MHbL, B
3aBUCHMOCTH OT I'/1yOHHbI BOZOEMa Ha
yJactke orbopa obpasLoB).

Pacnblistolne (a3p030J1bHbIE) KOHTEHHEPDI €
yepHoii ¥ Be1ofi JlaTeKcHoll aMaieBoii
KPackoil.

Orpesok crasbHoil TpyObl quameTpom  2,5-3
CM W JJ/1MHOIt 15 oM.

CgepJio.

Kpyr.ibiii nepeBsiHHbIH OUCK TOJILMHON 2,5 ¢M 1
anametpom 20 cm.

2 mypyna ¢ KprOUKaM# Ha FOMI0BKe.

Jlecka nomHoit 15 cM.

(D1aKoH ¢ KJieeM U151 1epeBa W
YHUBEPCAJIBHBIM KJIEEM.

(Domacrepbl, HAHOCSLLHE HECMbIBAEMbIE METKH
(KpacHblii, CHHUIA 1 YEpHBbIii).

W3meputesibHas miaHKa.

TpyOka 114 3aMepa MYTHOCTH BOJIbI

Ilpo3paunas naacTukoBas TpyOKa QANMHHON
NpUMEPHO | M (B 3aBUCHMOCTH OT
NpO3payHOCTH BOABI Ha yyacTKe oTdopa
o0pa3uoB) u auametpom 4,5 cM (HampuMmep,
Npo3payvHas mIacTUKoBast 000JI0UKA JIAMIIbI
AHEBHOTO CBETA, KOTOPYH MOXKHO HaiTH B
XO3SIHCTBEHHOM Mara3uHe).

Benas xpeilika, HanexxHo 3aKpernsisieMast Ha
OCHOBaHUN TPYOKH (XOPOILO NOAXOMHT
3arJylKa A1 N0/ IHBUHHIXJIOPHAHOR
TPyObI).

YepHblii hromacrep, HAHOCSILHI HECMbIBA-EMbIE
METKH.

H3mepuresibHas niaHka.

MoaroroBka

Ecnu JAUCK CeKKI/l HEBO3MOXKHO 3aKa3arTh, €ro
cjJenyeT U3roToBUTh. CM. HHCTPYKLUHH MO U3-
FOTOBJICHHK OUCKA B OMUCAHUH npaKanecxoﬁ
paboThI.

Ecaw ucnonbsyercs TpyOka ajis 3amMepa MyTHOCTH
BOZBI, €€ CJIEAYET H3MOTOBUTH MEped nepexoaoM Ha
y4acTok oTdopa 0bpasioB.

lpeaBapurensHbie ycnoBua

Ilepen TeM, KakK yyvauiecs HaYHYT NPOH3BOIAUTD
nepBble U3MEPEHUs, cJiefyeT BKpaTue oGCyanuTh
METO/Ib! Hcroib3oBanus aucka Cekku uiu Tpyoku
OJ1 3aMepa MYTHOCTH IPH ONpEfe/IeHHH Mpo3pay-
HOCTH BOJbL.
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N3rorosneuune aucka Cexkun

I

Puc.

Pasnesimre n0BEPXHOCTh AEPEBAHHOIO ANCKA
Ha UeThIpe KBAPAHTa, HAHOCH TOHKHE
JIMHHM KapaHAaloM (HauepTUTe ABE
NepreHANK YIS PHbIE NIPAMbBIE, NPOXOAsILLIUE
yepes UEHTP AUCKa).

3akpacbTe ABA NPOTHBOMNOJIOXHbIX
KBaJIpaHTa YECPHON KPACKOIi, a ABa APYrHX
KBaapaHTa — 6eJ10ii Kpackofl.

BBUHTHTE 1YYl ¢ KPHOUKAMH Ha
TOJIOBKaX B LEHTpE BepXHeii (0K palieHHOMH)
1 HICKHEI TOBEPXHOCTEN AUCKA, NOCJIE YEro
NPUBSKUTE K KPIOUKY WIypyna,
BBHHUCHHOTO B BEPXHIOK) MOBEPXHOCTD
JICKA, BEPEBKY AJIMHON 5 METpOB (1M
JIJTHHHEE).

HYD-P-1. Hscomoasnenue oucka Cexku

4. [lpuBsxute 00s1ee KOPOTKHH OTPE3OK
BEPEBKH K KPIOUKY LIYPYyNa, BBAHUCHHOrO
B HHOKHIOIO MOBEPXHOCTb ANCKA, H
MPOTSHUTE ITOT OTPE30K BEPEBKH Uepes
TpyOy. 3aBsixkute 00JIBLION y3e1 B
OCHOBAHHHU TPYyOBI Tak, UTOObI OHA, OyayuH
NOJBELIEHA MO AMCKOM, HE Najasia,
ONHPASICh HA Y3eJ1.

5. lloaBecuB OHCK Ha BepeBKe, MPUBSI3AHHOM
K KPIOUKY C BEpPXHEH CTOPOHbBI TUCKa,
BO3BBMHTE H3MEPUTETbHYH) TJTAHKY H
Pa3METhTE BEPEBKY (hJIOMACTEPOM,
OCTABJISIOLLMM HECMbIBAEMbIE METKH,
0003HauNB OTpe3KN AauHoil 10 cm. Ha
BbICOTE SO CM Haa JMCKOM caenaiite
CHHIOIO OTMETKY, a Ha BbicoTe | MeTp Hag
JQUCKOM — KpacHyro oTMeTky. [locae
3TOrO JUCK FOTOB K BbINOJHEHHIO
M3IMEPEHHIA.

SSSSRSSSSIY

N\

[epeBAHHbIAN OUCK
anameTpom 20 cm

SASESSE

Bonee ToHKaA BepeBka

MpouHana ToncTas Bepeska
LA ONyCKaHWA ONCKa

BonbLwo# Wwypyn ¢ KPHOUKOM
Ha ronoske

KproYoK BBUHYEHHOIO B OUCK

R — wypyna (He nokasaH) AnA

3akKpenneHnAa BepeBKNn

Tpyba (nnn HECKONbKO OTPE3KOB
Tpybbl, ecnn TpebyeTcA),
BbIMOSHAKOLLAA POnb rpy3mna.
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Hsrorosnenne Tpybku AnA 3amepa
MYTHOCTU BOARbI

1. 3akpenute MOJHBHHIJIXJIOPHAHYIO KPBIIIKY
Hd OIHOM KOHLIE NPO3pavyHoil TPYOKH.
Kpbitika 10/1:KHA HAAEBATHCS! MTOTHO, TaK,
uTOOBI B TPyOKY HE MPOHUKAJIA BOMA.

2. BblpexbTe H3 epera. MJacTHKA WIH
KapTOHA ANCK, COOTBETCTBYIOUIMII TPyOKE
o AHaMeTpy.

3. PazgenuTe mEcK Ha YeThIPE KBagpaHTa H
34K pachTe NPOTHBOMNOJIOXHbIE KBaIPaHTbI
YepPHBIM 1 OeJTbIM UBeTOM. 3ampeccyiite
AMCK B NMOJIMITHIICH UJIH NOK POHTE ero
JIAKOM, UTOObBI OH HE TTPOMUTBIBAJICS BOAON.

4. [lpukJjeiiTe MMCK K OCHOBaHHIO TPYOKH
OKPALLIEHHOM CTOPOHOIE BREPX (TaK, UTOOBI
OHa Oblna 0OpALLEHa K BEPXHEMY,
OTKPbITOMY KOHLY TPYOKH).

5. Tloapsysick gsromacTepom u
H3MEPHTEJIbHOH NJIAHKOH, Pa3sMeTbTe
wKaay Ha GOKOBOIT CTEHKE TPYOKH, Ha4YHHAs
¢ BepxHero kpast ancka (0 ¢m).

Puc. HYD-P-2. Uscomoassieniie mpyoxu ouis samepd
MYIIHOCU GOObI

—_—

120

110

|- 100

|— 90

80 CaHtumerposbie

Mpo3payHan Tpybka, OTMETKN

4.5 x 120 cm r—m

— 60
— 50 OkpallueHHbIRA
4 AWCK Ha aHe
40
Tpybkun
30

MonusnHUNXNopnaHan kzo
KpblLKa

N3meperune npo3payHoCTH BOAbI

Usmepenust ¢ nomoubto ancka CeKKi UM TPyOKH
AJ1s1 3aMepa MYTHOCTH BOBI CJICAYET NPOU3BOANTD B
TeHH, TaK, 4To0bl COIHLE HAXOAUIIOCH 3d CIIMHOMH, DTO
MO3BOJIHT MOJIYYaTh TOUHBIE H BOCMPOU3-BOAHUMBbIE
nokasanus. Ecsin u3MepeHust HeBO3MOXKHO TPOH3BO-
OUTb B €CTECTBEHHOH TEHH, BOCMOJb3YHTECH
3OHTHKOM HJTH OOJIbLIMM KYCKOM KapTOHA, 4TOOb!
3ATEHUTDH YUYACTOK, Ha KOTOPOM BBIMOJHSKTCS
u3Mepenns. B ciyuae nenosip3o-Banust TpyOKH s
3aMepa MYTHOCTH BOAbl JOCTATOUHO TEHH,
0TOPACHIBAEMOIT JTHILOM, TPOH3BOIALLHM U3IMCPEHHSI.

PassinuHbIe JIIOOH 3aMEUAOT UCUE3HOBEHHE [HCKA
CekKH 1an aHa TpyOKU 4SS 3aMepa MYTHOCTH BOMbI
Ha pasanyuHoil rayoune. [odtomy Besikuit pas, Koraa
ITO BO3BMOXKHO, H3IMEPEHHS NPO3PAYHOCTH AOJKHBI
TIPOH3BOANTBCS HE3ABUCUMO TPEeMsl YUALLIMMHCS, 1 BCe
NMOJTYYCHHDBIC HMH PE3YJIBTATHI CJIEAYET 3arPy KaTh B
043y AQHHBIX YUAWMXCH-YUACTHHKOB NPOTPaMMBbl
GLOBE.

HU3mepenuna ¢ nomowbro aucka Cekkun

l. MensieHHo onyckaiiTe IMCK B BOAY A0 T€X
nop. K4K OH NepecTaHeT ObITh BUAcH. Ecin
JTO BO3MOKHO, BO3BMUTCCH 30 BEPCBKY Yy
CAMON MOBCPXHOCTH BOJBI # IOMETHTE
COOTBETCTBYIOWYH AJIHHY BEPEBKH
(HAPUMED, € TOMOILbI Oy1asku). Ecan
OTMETNTL [1HHY BEPCBKH Y CaMOH
MOBEPXHOCTH BOABI HCBO3MOXKHO, OTMETLTC
JUTHHY BEPERKH HA H3BCCTHOM PACCTOSAHUH
HaJ BOZOH.

2. Tlognumaiite OMCK 10 TEX MOP, KAK Bbl Cro
yBuAUTC. BO3BMHTCCH 3d BEPEBKY Y CaMoil
MOBEPXHOCTH BOJbI N HA H3BECTHOM
PACCTOSHHH HAl BOJOH H OTMCTbTE
COOTBETCTBYIOWYH) [AJIMHY BepeBkH. Tencpb
BEPEBKA AOJIKHA OLITh MOMCYEHA B ABYX
MECTax, HAXOASLIMXCS Ha PACCTOSIHHY HE
D0J1ee YeM HeCKOJbKO CAHTHMETPORB OAHO
OT ApYroro.

3. Bapeructpupyiite 00c rayOHHbI Ha JHCTE
BBOJA AAHHBIX TIAPOJIOTHYECKUX UCCACN0-
BaHUil, OKPYTJIMB 3HaUCHUS 00 | CM.

4. Ecam oTMeueHHbIe T1yOHHbBI OTJIHYAKTCS
OfHa oT apyroi donee uem Ha 10 cm,
[IOBTOPUTE U3MEDPEHHUS, 3APErHCTPUPOBAB
HOBbIE 3HAUCHHUS TJYOHHBL HA JTHCTE BBOJA
JAHHBIX THOPOJOTHUECKHX HCCAeJOBAHHI,

5. BbIMOAHSS HHCTPYKUKMH, NPUBECHHBIE B
OMUCAHUH [IPAKTHYECKOH paboTbl
Onpedenenue naomHocmi 00JAUHOCO
NOKPOGd, ONpeaeNTe MIOTHOCTD
00J1auHoro nokposa. OnpenenuTe
paccTosHHE OT MOBEPXHOCTH BO/bI A0
MECTa, OTMEUABLLETOC KaX AbIM H3
HaOmoatTe el Ha BEpeBKe, H
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3APErUCTPUPYITE 3HAYEHUS TIJTOTHOCTH
00JIAUHOTO MOKPORA H PACCTOSHHS OT
MOBEPXHOCTH BOADI 1O METKH H& BEPEBKE Ha
JIUCTE BBOJA JaHHBIX TMAPOJIOTHYECKHX
uccsiepoBannid. Ecsn BepeBka oTMeuanach
y CaMoil MOBEPXHOCTH BOJBI,
3aperucTpupyiirte 3HaueHue «0».

6. BpeauTe U3MEPEHHbIE 3HAYCHHUS ITyOHHBI,
IJIOTHOCTH 00JIAYHOrO MOKPOBA U
PACCTOSIHUS OT METKU Ha BEPEBKE /10
MOBEPXHOCTH BOJIbI B D3y [aHHbIX
YUALUXCSI-YUACTHUKOB NPOTPAMMBI
GLOBE. Ilpumeyanue. BeoauTe naHHbIe,
3aperiCTPUPOBAHHBIC KAXABIM 3 HAOJTIO-
AaTeeii, He YCpeaHsisl pe3yJ1bTaThl.

IIpumeuanue. Ecau auck Cekkyn gocturaet gHa
BOZIOEMa Ha YUacTKe OTOOPa 00pasloB, U BbI BCE ellie
ero BHAMTE, 3aperHCTpupyliTe rayOuHy BogoeMa U
PaccTOsIHiE OT METKH HAa BEPeBKE /10 NOBEPXHOCTH
BOABL M BBEAMTE CUMBOJ «Bosiee ueM» (>) nepen
3APErHCTPHPOBAHHBIMH 3HAUCHUSIMH KaK Ha ancre
BBO/Ia AAQHHBIX, TaK H MPH 3arpy3Ke 3HaucHuii B 0a3y
JaHHBIX yualmxcs-yvactukos nporpammbl GLOBE.

U3MEPEHUA C NOMOLLUbLIO TPYOKM ANA
3amepa MyTHOCTH BOAbI

. 3Banugaiite oOpaiell Bojbl B TpyOKy 40 Tex
nop, Korjaa JHo TpyOKH, Habmoiaemoe
NPSMO CBEPXY Yepes CTo10 BOAbI B TPYOKeE,
nepectanet ObITh 3aMeTHBIM, [ToBopaunBas
TPYOKY M CMOTPSI Ha €€ [AHO, MpOBRepaiiTe,
pa3JIMUYUMBI JIH UepHble U OesTble YacTH
1300pazK eH1sl HA AHE.

2. 3BapeructpupyiiTe rnyOHHY BOAbBI HA JIUCTE
BBOJA AAHHBIX FHAPOJIOrHYECKUX HCCen0-
BaHHii ¢ TOYHOCTBIO 10 1 CM.

3. Beeaute U3MEpPEHHbIC 3HAYEHUS TJIyOHHBI B
043y [1aHHbIX YYallUXCsl-yUACTHHKOB
nporpammbl GLOBE. Beoaure nannsie,
3APEruCTPUPOBAHHbIE KAXKIbIM 3
HaOmrofaTe e, He yepeaHas pe3yJ/ibTaThbl.

IIpumeuanue. Ecnu, 3anoanuB TpyoKy Bogoi
NOJIHOCTBIO, Bbl BCC CIUC BUAMTE €€ JHO, 3ape-
FUCTpUpYiTe rJ1yOUHY cT010a BOMbI, BRE/IS CHMBOJI
«0oJiee ueM» (>) nepea 3HAUEHHEM TTYOHHBDI.

.
e

e

:
x‘%g @f"”“
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U3MepeHne TeMneparypsbl

BOA bl

lpepgrasnayeHune npakrnyeckon paborbl
W3Mepenne TeMnepatypsl 00pasia BOIbL.

O630p

3Hauenne TeMnepaTypsl 00pasua Boabl Tpebyercs A4
W3MepeHHs COIEpXKaHHI PAaCTBOPEHHOrO KHC/10poda
1 KucjaoTHocTH (pH), a TakKe HCMOJIB3YETCH MpH
13yUEHHH IJ100aJIbHbIX THAPOJIOrHYECKHX BOTIPOCOB.

TMponRonXnNTenbHOCTL N3IMEPEHNIA
5 MHHYT, HOCJIE KAJTHOPOBKH TEPMOMETpA.

YpoBeHb noaroroBku yyawnxca
JIroGoil.

Yacrora namepenni
HBMepeHl/Iﬂ NMPOU3BOAATCA CKECHECRACDBHO.
Kanuﬁposxa MPOHU3BOAUTCS KAdXIAbIC TPH MECALA.

Baxuenwune KoHuenumnu
Temnepatypa, U3MEpPEHHE TEMNEPATYPBI.
TCHJ'IO, nepeﬂoc TEIJ1a, TCIIOIPOBOSHOCTb.
TOUHOCTD JaHHBIX,

HageXHOCTh JaHHbIX.

HaBbiku
Hadnexawee ucnonv3osanue repMomeTpa.
Cuumbleanue noKaszaHuil Ha WK ase npubopa.
Pecucmpayus gaHHbBIX,

TMpubopel n marepunansi
CoypToBbLii TepMOMETD.
Yachr.
Jlecka mocTaTouHOM AJIMHBL 4151 ONYCKaHuS
TEpMOMETpPa B BOIY.
Pe31HoBOE KOJIB1IO.
JIuCTbl 4151 BBOA AaHHbBIX.

fMoagroroBska

[epemernenue npuOOPOB U MATEPHATIOB HA YUACTOK
THAPONOrHUECKHX UCCTIEAOBAHMI.

llpeasapurenbHbie ycaoBuA
OTCYTCTBYIOT.

Kannbposka u KOHTPONIL KayecTBa
BaHHbIX

Wi3MepeHns TeMNnepaTypbl 3aHUMAKT TOJILKO Hec-
KOJIbKO MHHYT. BakHee BCero BLbIKIATH B TeueHHE
BPEMEHH, AOCTATOUHOTO AJIs TOT0, UYTOObI TCM-
neparypa TepMOMETPA CPABHSJIACH ¢ TEMMCPATypoOi
BO/bl — T. €. APUMEPHO B TEUCHHE TPEX— NS TH MUHYT.
2KnaKOCTHBI TEPMOMETP CIeayeT KaaMOPOBATD KaK
MHHUMYM OIHH Pa3 KaX/ble TPH MCCSLA, & TaKXe
fepea NePBbIM €ro HCNOAb30BaHHEM . MHCTPYKWIH 1o
KaJHOpOBKE TEPMOMETpPA NPUBCACHBI B ONHCAHUM
npaKkTHYECKOH padoThl Mukcumaibha s, MUHUMAb-
HAS U MEKYUIA st meMAepamypd pa3pena Ammocghep-
Hble UCCTCO0BAHUS.

Usmepenune Temnepartypbl Boabl

. HamexHo npuBsSKHTE OIUH KOHEll JICCKH K
TEPMOMETPY, @ APYTroiil KOHEel — K
PE3HHOBOMY KoJ1blly. Hamgenbre pesinosoe
KOJIBIIO HA KUCTb PYKH, YTOObI TEPMOMETp
HE NOTEPAJICS, €CJIM BbI CTyYaiiHo YPOHHTE
ero B BOJY.

2. B3sBLIKCDH 3d TEPMOMETP C KOHUZ,
MPOTHBONOJI0XKHOTO U3MEPHUTEIbHOMY
HAKOHCYHHKY, BCTPAXHUTE €TI0 HECKOJIBKO
pas, 4Todbl yaa HTh NY3bIPbKH BO3AYXA,

OCTAIOWNECS B AILAKOCTH BHYTPH TPYOKH
TEPMOMETPA. 3AperucTpHpyiiTe NoKa3anHe
TCMIIEPATYPbI.

3. Tlorpysure TcpMOMETp B 00pi3ell BOAbI Ha
rayOuny 10 ¢M 1 BBLKIHTE B TCUCHHE
TPeX—MNATH MHHYT.

4, [oaunmMiTe TEPMOMCTP TAK, YTOOLI MOXHO
ObLIIO BUAETH MOKA3AHHC TEMNIEPATYPBI, HO
He Bblle. bbICTPoO 3aperucTpupyiite
noKasanue TemMnepatypbt. Ecan
TEMIIEPATYPA OKPYKAKLIErO BO3AYXA
CYUICCTBEHHO OTJIMYAETCS OT TEMMCPATYPhI
BOBI WJIH €CTH HaOJTHOACTCS CHAbHDIIH
BETCP, NMOKA3AHHE TEPMOMETPA MOXET
OBICTPO H3MEHUTBLCS MOCE ero YAAIeHHS W3
BObI; CTAPANTECh CUMTHIBATH NOKA3AHUS
TEPMOMETPa TdK, YTOOhI €ro
W3MEPHTE/IbHbLIT HAKOHEYHHK OCTABAJICH
NOrpy X eHHbiM B Boay. CHOBa onycTuTe
TEPMOMETP B BOY i NOAQK/IUTE OKOJIO
MHHYTbL UJTH 1O TEX TOP, KOT/1a TeM-
neparypa crabunusnpyercs. CHOBa 3ape-
FHCTpUpYIiTe NOKa3aHWe TEMIEPaTypbl.
Ecsi 0HO He H3MEHIIOCH, nepeianTe K
BbIMOJIHEHHIO Onepanuy 5.
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5. 3aperucTpupyiite noKa3aHue TEMIEPATyphl, a
TaK K€ ATy W BPEM4 BBINOJHEHUS H3MEPEHUI,
Ha JIMCTE BROJA JaHHBIX THAPOJIOTHUECKHX
HCCAICAOBAHMIA.

6. Paccumnraiite cpeanHee 3HaueHue
TEMIEPATYPbl HA OCHOBE MOKA3AHHH,
3aperuCTPHPOBAHHBIX HECKOJIbKHMH
rpynnamu yuaiuxcs. Ecau Bce nsmepenHbie
0Ka3aHus He pacxoasarcs Dojiee ueM Ha
1°C, 3arpy3ure CpeaHee 3Ha4eHUue
TeMNepaTypbl B 0a3y JaHHBIX YUAlIHXCS-
yuacTHUKOB nporpaMmmbpl GLOBE. Ecau
HaOoaaeTcs 0oJiee 3HAUNTEIbHOE
PACXOX ICHUC MOKA3aHUil, MOBTOPUTE
H3MEpPEHHS.
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Hemounur: Jan Smolik, 1996, TEREZA, OGugecmao 3xon02ueckoco obpasosanus, Yewckas pecnydiuxa.
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U3MepeHne copgepxaHuA
PacTBOPEHHOro Kucnopopa

lpeaxasnayeHne npakTndyeckon paborbi

3MepeHne KOIHUECTBA KHCJIOPOAA, PACTBOPEH-HOTO
B 00pa3Le BOAbL.

O63op

BblXHBaHWe pacTeHHil U XHBOTHBIX, OOMTAIOLINX B
BOJOEME, B 3HAYMTEJIbHOH CTeNeHHu 3aBUCHT OT
COlepKaHUst PaCTBOPEHHOTO KHCJIOPO/Ja B BOJE.
Conepxanne pacTBOPEHHOTO KHC/OpoJa B BOAe
3ABHCHT, B CBOK OYEPEAb, KAK OT €CTECTBEHHBIX
TNPOLECCOB, TaK U OT AATE/1bHOCTH JIHO1eH.

TpononxurenbHOCTL U3MEPEHNH
Kanubposka: 15 MuHyT.
[Tonenbie usMepenusi: 15 MunyT.

prBeHb noaroToBky y4YyallnxcAa
CpeaHHii u BbICOKHIL.

Yacrora namepenni
M3MepeHus Ipou3BOASTCS €XEeHENSIbHO.
Kaxable moaroga veoGxoauma Kaaudposka.

Baxnenwmne koxHyenymn
PacTBOpeHHBLT KHCTOPOL.
CpaBHEHHE ¢ ITAIOHOM.
TOYHOCTD M HAAEKHOCTb AAHHBIX.

Kannbposka n KOHTPOIbL KayecTBa
AaHHbIX

Kanndposky csaeqyeT npousBOAUTb pa3 B LECTb
MECALER ¢ TCM, YTOOLI IPOBEPSITH TOYHOCTD MpPHME-
HEMOTO BAMU METOAA H IPHIOAHOCTb HCMOIB3YCMBbIX
BAMH XMMHUKATOR.

1. JIBaxabl mpoMoiiTe Oy ThUIKY
BMECTHMOCTBIY 250 MJ1 ANCTHLTUPOBAHHOI
gooil. Otmepbre 100 M
AUCTHIJIMPOBAHHOH BO/bI ¢ MOMOLLbI)
MEH3YPKH.

2. 3aneiite AMCTHATUPOBAHHYHK) BOAY B
OYTBLAKY BMECTHMOCTBIO 250 M. [L1oTHO
3aKpoiTe OYTHIAKY KPbIIIKOI M CHIBHO
B30wTHIBaliTE €€ COAEPAIMOE B TEUEHUE
[ATH MUHYT.

3. OrtkpoiiTe KpblLIKY OYTHIJIKH H H3MEPbhTE
TeMnepatypy Bojbi. [Ipocaemute 3a TeM,
4TOOBI N3MEPHTEJIBHBIH HAK OHEUHUK
TEPMOMETPA HE MPHKACAJICA KO AHY HJIN K
cTeHKaMm OyTbLIKH. [logoxaure 1 MunyTy

Hasbiku

Haonexawee ucnonszosanue vabopa asis
H3MEPEHUS COAEPXKAHHS PACTBOPEHHOrO
KHCJI0pofa.

Peeucmpauu;z JaHHbIX.

TMpunbopbr n Mmarepuansi

HaGop nns namepenus cofepxanms
PacTBOPEHHOr0 KUCJI0poJa (cm.,
«KomnnekT npubopoB U MaTEpUaIoB»).

[pemynpexaeHue: 3TOT HABOP COmEPKUT
OMACHBIE XHMHKATHI,

JlucTinnposansas Boga.

[MosmaTHICHOBAst OYTHLIKA BMECTHMOCTBIO 250
MJ1, € KPBILUKOH.

TepmomeTp.
JlucTbl BBOOA HAHHBIX.
JlaTekcHble nepuaTky ¥ 3aLHTHBIE OUKH.

fMoaroroBka

OO0yueHue BbITOJIHEHHIO TIPOLERYPbl HOATOTOBKH U
KOHCEpBaLH 00pasua, onucaHue KOTOPOl NPUBEALHO
HUXE.

IMepemetuenue npuOOpPOB U MATEPUASIOB HA YUACTKE
HAPOJOTHYECKHX UCCTIEIOBAHMIL.
lTpeaBaputensHbie ycaoBuA
OTcyTCTBYHIOT.

NCPCA CYUHTLIBAHHEM NOKA3AHH S
TCMIIEPATY PbI.

4. 3BaperucTpupyiiTe TEMOEPATYPY HA JIHCTE
BBOA4 [IAHHBIX THAPOJIOTHUECKUX
UCCTIeTOBAHNH.

5. BobimosiHuTe yKa3aHHs MO W3MEPEHHIO
COEPKAHHS PACTBOPEHHOIO KHCJI0pPOAA.

Peructpupyiite Ha AHCTE BROJA JaHHBIX 3HAYEHUE
COAEPXKAHHSI KUCJIOPOAa B ITUJOHHOM odpasue
AMCTHILIHPOBAHHO BOAbI, BRIpPAKEHHOE B M/
(kuc0poaa B AMCTULIMPOBaHHO Boze). Coaepxanue
PACTBOPEHHOr0 KMCAOPOAA B ATAJOHHOM 00pasuy
B300OJITAHHON AHCTHJII-JIAPOBAHHOM BObI,
BbIPAXKEHHOE B MI'/JI, HE IOJIXKHO OTJIHUAThCS 0oJ1ee
yeM Ha 0,4 Mr/a oT 3HaYeHUs, OXKHIAEMOro A4
HacblLIEHHOI KHCJI0POAOM (B300/1TAHHON)
JUCTUILTHPOBAHHON Boabl. OXugaeMoe 3HaucHHe
COAEPXKaHHS KUCJIOPOIa B HACBILLIEHHOH KICIOPOAOM
JUCTH/IJIHPOBAHHON BOAE ONPEACSIETCS CAEAY OILHM
00pa3oMm.
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Ta6ruya HYD-P-1. Pacmaopumocmb KUCJA0po0a 6 Gode, RePeMeitanton ¢ 6030yxom npu dacsenuu 750 mm pm. cm.

Temn. PactBopumocTh Temm. Pactsopumocts| Temm. PacTtBopumocTb
°C) (Mr/m) °C) (mr/m) °C) (mr/n)
0 14,6 16 99 32 7,3
1 14,2 17 97 33 7,2
2 13,8 18 9,5 34 7,1
3 13,5 19 9,3 35 7,0
4 13,1 20 91 36 6,8
5 12,8 21 89 37 6,7
6 12,5 22 87 38 6,6
7 121 23 8,6 139 6,5 X
EY
3
8 11,9 24 84 40 64 N
3
9 11,6 25 83 41 6,3 § o
3
10 11,3 26 81 42 6,2 0=
: =
11 11,0 27 80 43 6,1 g )
12 10,8 28 7,8 44 6,0 3
13 10,5 29 7,7 45 59 5
=
1<)
14 10,3 30 7,6 46 58
15 10,1 31 7,4 47 57
1. Haiigute B Tabmmue HYD-P-1 3Hauenne 3APETHCTPUPYHITE ITO 3HAYEHHUE HA JIUCTE
TEMIIEPATYPbI, COOTBETCTBYIOLLEE TEMNEDA- BBOJA KaMOPOBOUHBIX JaHHbIX. Hanpumep:
Type BAILEro 3TaJ0HHOr0 odpasia. 3HAUCHHE Ka/IMOPOROUHOrO K0IhhHLIERT
2. Haiiute cOOTBETCTBYIOLIEE 3HAUCHHE PACTBO- HACBILICHHA BOJbI KMCJIOPOAAM HA BbICOTC
PMMOCTH KHCI0pOAa (B MI/J1) H 3apErucTpH- 1544 M Hall ypOBHEM MOPSI COCTABAET
pyiiTe ero Ha JiucTe BBoJa KaTMOPOBOUHBIX 0.,83.
danubix, Hanpumep: pacTBOPHMOCTD 4. YMHOXbTE 3HAYEHHE PACTBOPUMOCTH KHCJIOPO-
KHCJI0pPOJa B 3TaJIOHHOM 00pas3iie 4, HallJIeHHOE TIPU BbIMOJIHEHUH ONIEpaliy 2,
AUCTHJIIHPOBAHHON BO/IbI IPH TEMIIEPATYpE Ha 3HAaYEeHHE KA THOPOBOYHOTO
22°C gonkHa cocTapasiTs 8,7 Mr/Ji. K0a(ppULIEEHTa, ONPEAETIEHHOrO NPH
3. Haiimire B Ta6uue HYD-P-2 3Hauenue BblIIO/IHeHHH onepauun 3. Hanpumep: va
KaGpPOBOUHOrO K03 hHIHeHT, BbicoTe 1544 M HaZl ypoBHEM MOpS NpH
COOTBETCTBYHOLLETO BbICOTE HAl YPOBHEM Temneparype 22°C,
MOPpS$, Ha KOTOPOH Bbl HAXOOUTECH, U 8,74 mr/nx 0,83 =7,25 mr/n
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5. OTO 3Ha4yeHue (B NpUBEIEHHOM NpUMEpe
7,25) — 0XHAAEMOE 3HAUCHHE coaep KaHus
KHCJIOpOAa BO B30OJITAHHOM JTaJIOHHOM
o0pasue ANCTHLTHPOBAHHOM BOJIBI.

6.  CpaBHHUTE 3TO 0XKHAAEMOE 3HAUECHHE CO
3HAUCHUEM, TOJTYUCHHBIM BaMH TIPU aHAJTH3E
BaLLEro B300JITAHHOrO 3TAJIOHHOTO 00pa3ia
AMCTUIMPOBAHHOM BOabl. Ecau aTH
3HAuCHUS pacxonsTes donee ueM Ha (0,4 Mr/
J1 (MPH HCNOJIb30BAHUN HAabopa hHpMbl
LaMott) nau He 6os1ee ueM Ha | Mr/a (npu
HCMOJIb30BaHHK HaOopa (bupMbl Hach),
nonpoOyiTe CHOBA MPOU3BECTH H3IMEPEHHE
COACPXKAHNS KHCJOPOAA B OUCTHIIIHPOBAH-
Hoii Bosic. Ecin pacxox acHue Bee paBHO
oyneT coctaBadTh bosee 0,4 Mr/a, Ho
MeHee | Mr/, sapeructpupyiite
MOJTYYEHHOE 3HAUSHUE COMEep K aHUsI
KHCI0poaa B JMCTHAMpoBaHHO# Boae (DO)
HA JIHCTE BBOAA KAJIMOPOBOUHBIX JAHHbIX.

7. Ecsu pacxox aenue 0yaeT COCTARSATD
oosiee | Mr/a, 3apeructpupyiite
NOJIYYCHHOE BAMH 3HAUYCHHUC U 3AMEHUTE
XMMUKATHI B BALICM aHAJTHTHUECKOM Habope
fcpea BLINOJHCHUEM JAbHCHILINX
wiMepenuii. Tlocsie nosyyeHust HoBbIX
XMMHKATOB TIOBTOPHTE NpoLeaypy
KaTHOPOBKH.

HsmepeHne cogepxanuna
pacTBopeHHOro Kucaopoaa

Orbop obpasya
1. Tpuxnael npoMoiiTe OYTHIIKY A5 0TOOpa
o0pasua H pyKH BOAOI H'3 UCCASTYEMOTO
BopoeMa. Tpuxabl NpOMONTE OYTHIAKY
JMHUCTHIJIAPOBAHHOI BOJIOH.

2. 3akpoiiTe OYTHLAKY KPbILIKOM.

3. [Torpysure OyTHIJIKY B BOAY HCCAEIYEMOTO
BOAOEMA H CHUMHTE KPbIlWIKY. byTbisika
JOJI2KHA 3aMOJHUTBCST BOLOI.

4. [TocTyuunre no OyThLAKE, UTOOHI
BBICBODOANTD 3dXBAUEHHDIE MY 3bIPbK I
BO3YXA.

5. llpomonxas yaepxuBaTh OyTbLIKY N0
BOAOI, 3aKpoiiTE ee KpbIUIKOH. BhIHbTE
3aKPBITYHO KPbILLKOH OYThbIJIKY H3 BObI.

6.  IlpogepbTe, HE OCTAIUCH JIH B OYThLIKE
1y3bIpbKH Bo3ayxa. Ecsim Bel 3ameTnTe
OCTaBIINECS B OYTHIJIKE MY3bIPBKH,
NOBTOPUTE Tpoueaypy oTéopa odpasua.

KoHcepsauuna n aHaim3s obpasua

1. Tlonb3yiiTech HADOPOM [T ONpPEIEICHHS
cofiepKaHust paCTBOPEHHOTO KHCI0POa,
COOTBETCTBYIOLIHM TPEOOBAHHSM,
NpHBEACHHBIM B pasgese «KomnuekT
npHOOPOB M MaTEPHAJIOB» HACTOSAILErO
pykoBoAcTBa. TOYHO BbINO/HSIITE
HHCTPYKUMH. Ecou s namepenus
KOJINYECTBA MOPOLIKOBBIX XHMHKATOB
MCNOb3YETCS JIOKEUKa A1 B3BCLUIMBAHHUS,
HE [0NYyCKalTe KOHTAKTHPOBAHHS JIOXKEUKH
C XKHAKOCTDIO.

2. 3aperucTpupyiiTe 3HauYeHHs, MOJYUYCHHbIE
TPYIIAMH yUyallMXcsl, Ha JIMCTE BBOAA
JIAHHBIX THAPOJIOTHYECKNX HCCAETOBAHNH.

3. PaccuuraiiTe cpeaHee 3HaUCHHE Ha OCHOBE
MOKa3aHHil, 3aperucTpUPOBAHHBIX TPyNTAMU
yuaumxcst. ECnm 3Tu nokasaHus He OT/u-
YAKOTCS OT CpeiHero foJiec ueM Ha 1 mr/a,
3arpy3uTe NOJYUYCHHOE CPE/IHEE 3HAUEHHE B
043y JaHHBIX YUaUIMXCsi-YUACTHUKOB
nporpamMmmbl GLOBE. B npotusHoM ciyvae
MOBTOPHTE H3MEPEHHSI.

4, CaeiiTe BCe HCIOJIb30BAHHBIC KHIAKOCTH B
KOHT@HHCP A4 OTXOA0B.

AHasTnueckue HabopbI 114 ONpeaesIeHU s COAEPXKa-
HUSI PACTBOPCHHOTO KHCJOPOAA COCTOSAT M3 ABYX
YacTel: XHMHKATOB 4151 KOHCEPBALMH (CTAOHITH3A11H)
o0pasua M aHaJIMTHYECKUX XHUMHKaToB. B npouecce
KOHcepBawk o0pasua Kk o0pasuy BOAbl 100ABIMHOTCS
XHMHKAT, BBIMAAAKOWHH B 0CaJ0K B NPUCYTCTBHHU
PACTBOPEHHOr O KHUCJAOPOAA, a 34TeM XUMHKAT,
oK palMBarouuit pactTsop. B npouecce aHanunza
oOpasia B 00pasell BOAbl J00aBasieTcs, No Kanism,
MUMPUPYIOW Ui paCcTBOP 10 TEX NMOp, NOKa 00pasiell He
0OCCIBCTHTCS, 3HAUCHHE CONCPKAHUS PACTBOPEHHOTO
KHCJIOpOAa OnpeensieTcs Ha OCHOBE KOJIMUecTBa
A00ABICHHOTO B 00pasel THTPH-PYIOLIETO PacTBOPA.
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Tabauya HYD-P-2. 3nauenus KUAOPpoGOUHBLX KOIPDUYUEHMOG 04131 PABIUMHBIX 3HAHEHUIL AMMOCHEPHOCO
OUBACHUS U BBICOIMBI HAD YPOGHCA MOD .

vy | Rt | Bucora rfo%%‘/’ﬁfﬁgﬁ#“ (priesy  Pespwe  Bucora f&%@%ﬁﬁfﬁé‘:ﬁ”‘
‘ :

768 1023 ‘ g4 101 63| 841 | 1544 083

; 760 ‘ 1013 0 1,00 62 831 1643 082 }
752 1003 85 ‘ 099 616 82,1 1743 081

745 93| 170 098 608 811 | 1843 0,80

i 787 988 256 0,97 " 600 800 1945 079

730 973 343 | 0,96 | 503 79,0 2047 0,78
722 963! 431 095 o ss| 780 | 2151 077

714 \ 95,2 519 | 0,94 . 578 770 2256 0,76
707 942 | 608 093 | 570 76,0 2362, 075
699 ‘ 932 698 0,92 . se2 | 750 | 2469 074

e w2 . Te9 | 091 555 74,0 2577 0.73
684 91,2 880 090 547 73,0 2687 0,72

676 902 972 0,89 s 719 | 2797 o7

. ee9 | 892 1066 | 0,88 } 532 70,9 2909 0,70
661 882 1160 087 524 . 699 3203 0,69
654 871 1254 | 0,86 517 s 3137 . 0,68

. 66| 86 1350 085 } 500 679 3253 0,67

| 638 851 ' 1447 084 502 66,9 3371 0,66
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OnpepeneHune

KUcnoTtHoctu (pH)

lpenHasznavyenne npakrnyeckon paborsl
Uzmepenne nokazarensd pH.

Ob3sop

[Tokazarens pH, H1d KHCJIOTHOCTD, 0Opa3ua BOObl —
BaXKHeHMH (paxTop, NO3BOJISIOLME ONpeae-IaTh
MPUTrOAHOCTD BOABI 47151 00uTaHus hayHbl U pIiopsL.

Yposens noproroBku yyaunxca
Bce.

T1poRONXKNTENLHOCTL N3MEPEHUNA

MakTHYecKne n3MepeHus 3aHumMaroT 5 MudyT. Ot 10
1o 15 MHHYT 3aTpaYnBaETCS Ha MOArOTOBKY B KJIacce,
M ellIe 5 MUHYT — Ha KaJMOPOBKY B 110JIEBBIX YCJIOBUS
no merony 2.

Yacrora namepenni

H3mepenus 1 KaauOpoBKa NPOU3BOAATCS €XEHe-
HEJIBHO.

Baxxnediwne koHuenynmn
IMToxazarenn pH n ero u3mepenue.
Bo3sneiicTrue TemnepaTypbl Ha nokasaresis pH.
Kanundposka.

bydepHele 1 cTanmapTHbIE pacTBOpsI 114
onpeneacHns pH.

HaBbikn

Hcnonvzosanue 000py0BaHus A5 H3MEPEHUS
pH.

Pecucmpayus naHubix.
lpubops! 1 Mmarepuansi

Merog 1

JlakmycoBas Gymara (yvaumecs ¢ HauaJbHbIM
YPOBHEM MOATOTOBKH)

XuMnueckue crakanbl BMECTHMOCTBIO 50 M1 nim
100 M.

Merog 2

Pyuka gng uzmepenns pH (yuampecs co cpeaHum
H BBICOKAM YPOBHEM MOATOTOBKH).

Opxa MuHKaTIOpHAS (I0BE/IMPHAS) OTBEPTKA (U151

IMonmaTHyieHOBas OYTHIIOUKa BMECTUMOCTBIO
50 Mn1 ¢ xpblK ol WK YHcTas GaHoUKa A1
HETCKOro MHTAHHUS C KPBILKOIL.

bydepubiit pactsop ¢ pH =7.
AJIbTepHATHBHBIA BapHaHT:

[Tpubop anst m3mepennst pH (yuaiuecst co
CPEHHM M BBICOKMM YPOBHEM MOATOTOBKH),

I19Th XNMHUUECKHX CTAKAHOB BMECTHMOCTBIO 50
M nm 100 mut.

Tpu ROMHITHIIEHOBBIX OYTHLIOUYKM BMECTH-
MOCTbIO S0 MJ1 ¢ KPbILLIKAMyU WJIH TPH
YHCTHIX GAHOUKH [IU1 IETCKOr'O MATAHUS C
KPbILUKAMH.

Tpu 6ycdepnbix pactopacpH =4, pH="7n
pH=10.

TIpn m3mepennn pH kak pyykoil, Tak u npubopom,
HCMIONB3YIOTCS TaK Ke CIeAyIOLHe
MaTepHasIbl:

U3smepurepHast MeH3ypKa BMeCTUMOCTbI0 100
ML

bymaxHble nosioTeHua.
Kocmernueckue canderku.

JHcTHNMpOBAHKHAY BOJA B MIACTHKOROMH
OyTbLIKE.

[Tasouka 1K NoXeuKa AJ1d nepeMeiMBaHusA.
XozaficTBeHHas! JIMAKAst JIeHTa.

(Dromacrep, OCTaBJISIOINNE HECMBIBAEMblE
METKH.

JlaTekcHbie NEPUATKH U 3ALUTHBIC OYKH.

floaroroska

[TogrorosbTe pyuky uam npudop asns usmepenus pH
B COOTBETCTBHH C HHCTPYKLUMAMH U3roToBU-Te1s. He
3a0ybTe BBIKAATh B TCUCHHE JOCTATOYHOrO BPEMEHH
(6onee oaHoro uaca). Pyukn u npubopwe nns
u3Mepenns pH cayxar nosbiue, ecjin OHH XpaHsTes
BO BJIAXHOM cocTostHuH. [loaroroBbTe B KJ1acCHOM
KOMHaTe OydepHble pacTROPHI C U3BECTHBIM 3HA-
ueHneM pH. Otkaudpyitte pyuky wau npubop aas
u3Mmepennda pH nepen ux nepeMellieHHeM Ha y4acTOK
otbopa obpasuos Boasl. Bo3smure ¢ coboil Bce
TpebyemMble MprOOPHI U MATEPHAJIbI, B TOM UUCTIE
OydepHbIe pacTBOPBIL.

KaJTHOPOBKH).
TpH XMMHUECKHX CTAKaHa BMECTHMOCTBIO 50 M1 lpeaBapurenvHbie ycaoBmnA
u 100 M. OTCYTCTBYIOT.
GLOBE™ 1997 [TpakTueckue padboTsl - 18 [uopostoriyeckie HCCIEA0BaHHS



lpeanoceinku

Hacrodwas npakTiueckas paboTa 3aKJ04aeTcs B
onpeaeeHnu kucsaoTHoctu (pH) oOpasua Boasl,
OTOOPAHHOrO HA YUACTKE MHAPOIOrHUECK HX HCCTIEI0-
BaHHii. Mbl peKkoMeHayeM yqalluMcs ¢ HauaJ1bHbIM
YPOBHEM MOArOTOBKIH MOJb30BATHCS JTAKMYCOBOI
Oymaroii g5 onpeaencuus pH, yuammmces co
CPEHUM YPOBHEM NOArOTOBKH — PYUYKOH 15
u3mepenns pH, a yyammmcsi ¢ BBICOKHM YPOBHEM
NMOArOTOBKH — NpUOOPOM jiJist u3mepenns pH.

Hsmepenne pH

Metog 1. iamepenune pH nakmycoson
bymaron
Yuamuecs ¢ HayaIbHLIM YPOBHEM I110/11'0TOBKH
1. TlpomoiiTe XuMUYeCK i CTaKaH BMeCTH-
mMocTbro S0 M i 100 ma Bogofi us

HCCIEAYEMOT0 BOJOCMdA KAK MHHHMYM
ABaX Obl.

2. 3anOJHUTE XHMIYCCKHIT CTAKaH MPHUMCPHO
HAmnoJIOBUHY BOOIT H3 UCCIICAYCMOTo
BOJOCMA.

3. Tlorpysute noAOCKY JaKMYCOBOI Dymaru B
obOpasen BOAbI H MOAOKANTE KAK MHHUMYM
MHHYTY. ¥ OeANTECH B TOM, UTO B BOAY
NOrpy AKeHbl BCC CCIMEHThI TOJOCKH
JIAKMYCOBOH Oymarn.

4. BbiHbTe noaocky OyMaru u3 BOJbI H
CPABHUTC PC3YAbTHPYIOLIUN UBCT YETHIPEX
CErMCHTOB TI0JIOCKH €O NIKAJI0H Ha ThLABHOI
CTOPOHE KOPOOKH ¢ JIAKMYCOBOIT DyMarom.
[TonpiTaiiTech HANTH MOCAEAOBATCABHOCTD
YETLIPEX URCTOR Hil IIKAJE, TOUHO
COOTBETCTRYHLLYK) NOCAEAOBATEABHOCTH
UBETOB YETBIPCX CETMEHTOB
HCTIOJIB3OBAHHON MOJIOCKH JTAKMYCOBOH
OyMaru.

5. Ecal nokasaHuy HEompeaesIeHHbl, A
HAQJICAKALICTO PCArHpOBAHHS JTAKMYCOBOI
dymaru ¢ BoAoit MOXeT noTpedoBaTLCS
Oosblie BpeMenu. JlakMycoBas Oymara
AOJIBLIE PEATHPYET € BOJOH,
JJIEKTPONPOBOAHOCTD KOTOPOil COCTABSIET
meree 400 MUKPOCHMEHCOB Ha CAHTHMETP
(CM. OMUCAHHE MPAKTHYECKOI padoThi
Usmepenue yoenonon
anexkmponposodnocmu). Ecnu tpedyercs
OOMOJIHUTEJIBHOE pearHpoBaHHe
JIAKMYCOBOIt Dymaru, norpys3uTe noaocky
OyMard B o0pasew BOAbI elie Ha OaHy
MHHYTY, H CHOBd MIPOBEPbTE OKPACKY €C
cermentos. [losropsiite aty npoueaypy no
TEX MOP, N0KA Bbl HE YAOCTOBEPUTECH B
NOJIyUYeHHHI HAJIEXKHOTO pe3ybrata. Ecm
noKasaHusi OYAYT Bee elue

HEOMNpeAeJICHHbIMH NOCJIE PEATHPOBAHHS B
TeueHue 10 MHUHYT, HAUHHTE H3MEpPEHHS
CHOBA € MOMOILBLIO APYTOH NOJI0CKH
JaKkMycoRBoii Gymaru. Ecu n3mepenns
OKaXyTCsl HEYAaUHBIMH 11 BO BTOPOIi pa3.
YKQXUTE 3TO Ha JINCTE BBOOY JAHHDBIX
THAPOTOTHYECKUX HCC/ICA0OBAHUI,

6.  3aperucrpupyiitTe COOTBETCTBYHOLIEE
nokasanue pH u 3aHecuTe ero Ha JUCT BBOAA
AAHHBIX THAPOJIOTHUECKHX HCCJIEAOBAHMII,
3arpysnre nosyuenHoe sHaueHne B Oay
JAHHBIX YUYALIUXCS-YUACTHHKOB NPOrPaAMMBbl
GLOBE.

Ipumeuanne. [Tokasanus JakMycoroil dymaru Mo-
FYT OKQ3aThCA HETOUHBIMH, €CJH JICKTPONPOBOI-
HOCTh BALICTO 0OPa3Ua BOAbI COCTABJSET MeHee
300 MHKPOCHMCHCOB Ha CAHTHMETP (JlaKMycoBas
OyMara He (DYHKUHOHHPYCT HAAJIE K ALMM 00Pa30M B
BOAEC € AJICKTPOMNPOBOAHOCTBIO HIAKE DTOTO YPOBHSE ).
CM. omHcaHne npakTHUCCKOM padoTel Himepenue
VOCHBLHOU ISEKMPORPOGOONOCIH.

Meropn 2. UsmeperHune pH ¢ noMoLbro
Pyydku nav npubopa

Yuammuecs co cpelHHM H BBICOKMM YPOBHEM
10/IM0TOBKH

Hast Toro, 4Todbl H3MCPHTL KHCJAOTHOCTH {pH)
BAIIEro 00pasLa BOAbI ¢ TOMOLLKY pHdOpa A 1 3Me-
pennst pH, HeoOxomumo: 1) npurorosutb GydepHbie
PACTBOPLL, 2) OTKAIHOPOBATE MPHOOPDL, 3) IPORCPUTD
nOKa3aHust NpUOOpPa, U3MCPHB KHCJOTHOCTL Oy-
hepHbIX PACTBOPOB B NMOJIEBBIX YCJA0BUAX U 4)
smeputh pH Bawero odpasua Boabl B MONEBBIX
YCAOBHSIX.

Kanunbposka

Kananbposky cieqyer npous3BOAHTD HEPEd BbITOJIHE-
HUEM Kak Aol cepuu wiMepeHuil. KaauOpoBKy MOKHO
NPOH3BOANTL B KJACCHOH KOMHATE TEepen nepe-
MCUICHHEM TIPHOOPOR HA YUACTOK OTOOPA 00pasuon
BOIbL.

Jran 1. llpurorosrenue 6ydrepHbix pacTROpos

[Ipensapurensuo npurotoseHubie Oydepubie
PacTBOpbl MOKHO XPAHUTB B TeueHne | rofga, eciu
OHH He OYAYT 3arpsA3HEHbl KaK HMH-JIMO0 IPHMECMH.,
Ecaun Bel nosibiyerech MOPOWIKOBBIM XHMIUECKHM
ACEHTOM /181 IPUTOTOBJIEHHS OyDEPHDBIX PACTBOPOB,
PACTBOPHUTE €ro B AMCTHIJIMPOBAHHON BOAE Tak, Kak
OTHCBIBASTCS HIUKE. EC/H BB Henosib3yere npeasapu-
TEJIbHO NPUIOTOBJIEHHBIMH OY(hepHBIMU PACTROPAMH,
otMepbTe S0 MJT pacTBOpa ¢ NOMOILBIO MEH3YPKH H
nepeiifinTe K BLINOJIHEHHIO Onepatu 4,

B otHoweHnu kaxkaoro 0ychepHoro pacrsopa ( ¢
pH =4, pH = 7 u pH = 10) BbimotHAIOTCS CJte-
JyloluHe onepanuu.
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Hemounur: Jan Smolik, 1996, TEREZA, O0wecmeo skonocuneckoco oopazosanus, Yewckas Pecnybiiuka
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1. 3anuwure 3nauenue pH OydepHoro
pacTBOpa M AATY Ha ABYX OTPE3Kax JIUMKOMH
JIEHTBL. 3aKpENUTE ORHH H3 OTPE3KOB JIEHTHI
HA YHCTOM CYXOM XHMHUECKOM CTAKaHe
pmecTiMOCTbi0 100 M1, a ipyroit — Ha
OyTBLIOUKE BMECTUMOCTBIO S0 MJ1 HJIH Ha
XOPOLIO OYHLICHHOI OaHOUKe 11 JeTCKOro

MUTaHKUS,

2. Toabzysch MeH3ypKoii, oTMepbTe 50 MA
ANCTHJ/IJIMPOBAHHOI BOADBI K CJICHTE €€ B
XUMHMYECKHH CTaKaH.

3. YnaepxuBasi MakeT ¢ NOPOLIKOBbIM XHMHU-

YECKHM arcHTOM HaAl XHMHUYECKHM
CTAKaROM, OTOPBHTE ORHH U3 KOHUOB MAKETa
U BBICBLUIbTE MOPOLIOK B BOAY, BCTPSXUBAS
makeT. Y 0eAuTeCch B TOM, UTO BCE
COepKHMOE aKeTa nonasio B BOAY.
[lepeMewnBaiiTe pacTBOp NaaouKOil HH
JIOKEUKOH 0 Tex Mop, NoKa BeCh NOPOLLIOK
HE PacTBOPUTCS.

4, Cneiite OychepHblil pacTBOp B
0003HaUEHHYIO SPJIBIKOM OYTHIIOUKY.
HajexHo 3akpoiite OYTbIJIOUKY KPBILIKOIl.
[To npotuecTBuM OTHOrO MecsLa BIOPOCHTE
OyTBLIOUKY ¢ PaCTBOPOM.

5. IlpogonxaiiTe NPHrOTOBJCHAE APYTHX
OyepHbiX pacTBOPOB, NOBTOPSS
BbINOJIHEHHE onepaunii | —4.

Jran 2. Kanubposka pyuku uwiu npudopa njis
u3mepenus pH

A. Kamubposka pyuku mis usmepenus pH

Hpumeuanne, Ecs pyuka nas u3mepenns pH He oc-
HAL(CHA YCTPOHCTBOM aBTOMATHUECK Oil KOMIEHCAITHH
H3MEHEHHs1 TeMNepaTypbl, TemMnepaTtypa 6ydepHoro
pacTBopa 10JIxHa cocTaBnasTh 25°C.

1. [ToaroToBbTE 31EKTPO B COOTBETCTBHH €
YKA3AHUSMH H3TOTOBHTES.

2. JBaxabl MpOMOiiTE 31eKTPOM (CTEKISHHblii
LYT) ¥ OKPYKAKOLIKE €ro NOBEPXHOCTH
JHMCTU/IZIHPOBAHHOH BOAOIL, NOJIb3YSCh
MJIACTHKOBOI OYTBHIJIKOM, M ocyluaiiTe
YBJIAKHEHHbBIE MOBEPXHOCTH KOCMETHYECK O
candeTkoli Nocsae KaxA0H TPOMbBIBKH.
[TpombiBaiiTe pyuky Haa KOHTEHHEpOM A4
KHAKHX OTXOAOB WJIH HA/l YMBIBAJIbHUKOM,
a He Haz cocyIoM ¢ OyepHbIM pacTBOPOM,
1 HE TIPUKACAUTECh K AJIEKTPOSY
(CTeKJISHHOMY L1yNy) NaJbUaMHu.

3. Bkuouute pyuky ¢ NOMOLUBK PACTIOIOXKEH-
HOTO Ha €€ BEpXHEM KOHLE NEPEKoUaTe1s
H IOJTHOCTBI) MOTPY3HTE DACKTPO B
Oydepubiit pactop ¢ pH = 7.0 (cM. puc.
HYD-P-3).

4. OcropoxHo nomelnuBas OydepHblii
PACTBOP JIEKTPOAOM, NOAOXK ANTE, UTODHI
MOKA3AHHS PYUKH CTAOUIHHPOBATHCD.

5. [oap3ysch WBCIHPHOI OTBEPTKOI,
IOBOPAUNBAHTE MAJCHbKUIT BHHT B
OTBEPCTUH Ha THIJILHOH CTOPOHE PYUKH 10

Hemounux: Jan Smolik, 1996, TEREZA, Ofuecmao axon0cuteckoco 0bpazosanu s, Jewckas pecnybiurd.
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TEX NOp, MOKA pyuka He OyJCT TOUHO
yKa3biRaTh 3Hauenue 7,0.

BoinbTe pyuky ans usmepenust pH u3
pacTBopa U NPOMONTE dJIEKTPOA
JAUCTHIIAMPOBaHHOI Bopoil. Cuielite
OyhepHblit pacTBOP 0OPATHO B OYTHIIOUKY €
SPJIBIKOM U HAIEKHO 3aKpOiTE OyTHLIOUKY.

b. Kann6porka npudopa a5 m3mepenns pH

l.

[ToaAroToBbTE 3JIEKTPOA B COOTBETCTBUH €
YKa3aHUSMH U3MOTOBHTEIA.

JIBaxK Abl MPOMONHTE SJIEKTPOA (CTEKJIAHHDIN
YI) U OKPYKAaKLHE ero NOBEPXHOCTH
JUCTUITMPOBAHHOI BOAOH, MOJIB3YICH
MJIACTHKOBOH OYTBIJIKOM; ocywwaiTe
YBJIAKHCHHBIC TOBEPXHOCTH KOCMETHUECKOf
CaaheTKOM NOCAE KAXKAOH MTPOMBIBKH.
[TpOMBIBAHTC pyUKY HaJl KOHTCHHEPOM [1J1s1
KUAKUX OTXOA0B HJIH Ha/l YMBIBATbHHKOM,
& He Ha/l CoCy0M ¢ Oy(hepHbIM pacTBOPOM,
W HE TIPUKACAHTCCD K AJICKTPOY
(CTEKJITHHOMY LIyNy) NajibUdMHU.
Bxtounte npudop. Haxan kHonky (ON/
OFF). Haxmure xnonky CAL, uTo0bI
NEPEKJIOUHTL NPHOOP B PEKHM
KaJIHOPOBKHU.

TTOAHOCTBEO TTOPPY3UTC AJICKTPO/ B
Oydepusiii pactsop ¢ pH = 7,0, Ho He
MorpyKaiire npudop B Boay raydxe, ycm
210 HeOOXoaUMO (cM. puc. HYD-P-3).

OcTopoxHO noMeinBas 0ydepHblii
PACTBOP JAEKTPOAOM, NOAOKAUTE, YTOODI
NOKA3aHHSL PYUKH CTAOHAH3HPOBATHC.
[Tocsie cTabUIN 3aUMH TOKA3AHHIT HAKMHTE
kronky HOLD/CON, uToGbl nOATBEPAUTD
YKa3bIBAEMOE 3HAUEHHE H 3dKOHYUTh
KasndpoBKy. Ecau donekrpoa npudopa Bee
ete norpyxeH B 0ycpepHbtit pactsop,
MpUOOP MOJIKEH YKA3bIBATD 3HAUCHUE,
COOTBETCTBYHOLLEE NoKas3aTes 0 pH
pacteopa (4, 7 unn 10).

BbinbTe npudop a1 usmepenns pH u3
OyhepHOro pactTBopa, npomoiire 34K Tpoa
JUCTH/LTUPOBAHHOM BOAOI H OCYLLINTE ero
KOCMeTHUEeCK Ol caiheTKoil.

[TosTopuTe onepauuy 3—06, MOABL3YSICH
pactBOpoM ¢ pH =4, 4 3aTeM pacTBOpPOM ¢
pH = 10.

Orsoxure npudop, yCTAHOBUB €ro Ha
OyMa’KHOM NOJIOTEHLE H BBIKJIHOUKHTE €ro,
Haxan Ha kHomky ON/OFF.

Cretite OydepHblil pacTBOp 00pPATHO B
OYTBLIJIOUKY C SPJAbIKOM H HAACKHO
3aKpoiTe OYTHIJIOUKY.

Jran 3. [lorTopHas npoBepka NOKa3aHHH PYUKH
Wy npnéopa naa uimepenus pH B mosesbix
YCJI0BHAX

l.

Bosbmute 6ydepHbie pacTBOphI ¢ coboil Ha
y4acTok uccsenoBanuii. OGpamaitecs ¢
HHMH TaK e, Kak Bbl 00paliaerech ¢
obpazuamn Boawl. M3mepore pH Oycephbix
PACTBOPOB U 3apErMCTPUPYHTE MOJTYUCHHBIE
B MOJICBbIX YCJA0BUSX 3HaueHus pH
OybepHbIX pacTBOPOB Ha JIMCTE BBOAA
AaHHbIX. Ecu nosyuennbie 3Havenust pH
OyepHbIX pacTBOPOR OTJIMYAIOTCS OT
(aKkTHUECKUX 3HaueHuii bosiee uem Ha 0,2
pH, npousseauTe Kaandporky npudopa
CHOBA.

Hocae npoBepKH NOKA3aHUH PYUKH UM
npubopa 015 u3mepenns pH ¢ nomowsio
OyhepHbIX PACTBOPOB MOXKHO HAUHHATh
wimepenue Kkucaotnoctn (pH)
axTHUCCKOro 0dpasia BOIbL.

Puc. HYD-P-3. Henoaososanue pyusu Ouist

smepentisi pli.
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Namepernne pH obpasya Boasl

1.

IpomoiiTe anekTpoa (CTeKJISHHBIN Wyn) 1
OKPYKarolHe ero NOBEPXHOCTH
JUCTHITMPOBAHHON BOAOH, MOJIb3YACH
MIacTHKOBOI Oy ThLTKOIE. Ocymmre
YBJIAXKHEHHbIC TOBEPXHOCTH KOCMETHUECKOM
casiheTKoi.

3an0JHATE YKCTHIH CYXOil XHMUYECKHH
crakad sMectuMocTbio 100 MJ1 Boaoi U3
HCCJIelyeMOoro BOAoeMa A0 OTMETKH 50 mul.

[Torpy3ure 2nekTpoa B Bogy. ¥ 6eanrech B
TOM, UTO BECh JJACKTPOA NOMPYKECH B BOAY,
HO He morpykaiite npudop B Boay riayoxe,
yeM 3TO HEOOXOOHMO.

TomeluaiiTe odpasell BOAb! AJEKTPOAOM H
MO0 ANTE, YTOOBI MOKA3aHHE CTAOUIINH-
poBaIOC.

Tocne crabuamsauuu noKasaHus
3aperucTpupyiite 3Hauenne pH 1 3aHecnTe
Cro Ha JIMCT BBO/JA AdHHbBIX
THAPOJIOTHUECKUX HCCTCA0BAHMI.

[lopTopuTe BHINOJIHEHKE onepauuii | —5 B
OTHOLIEHH! APYroro odpasia BObl, YTOObI
NPOKOHTPOIMPOBATh KAYECTBO AAHHBIX. [|Ba
NoJTyueHHbIX Bamu 3HaucHust pH oOpasua
BO[IbI HE JIOJIXHbBI OTJIMYATHCS OAHO OT
apyroro dojec uem Ha 0,2, T. €. A0J1KHbI
COOTBETCTBOBATH TOUHOCTH Npudopa.

[Tpomoiite 31eKTpoa AHCTHIIIMPOBAHHOM
BOOH, OCYLUHTE €r0 KOCMETHYECKOH
caieTKol, 3akpoilte daeKTpoa
KPBILIEUKOil ¥ BBIKJIHOUHTE NPHOOP.
Paccuuraiire cpennee 3Hauenue pH Ha
OCHOBE 10K 3aHUii, 3apErHCTPHPOBAHHDIX
rpynnami yuaumxcst. Ecan Bee

3APEruCT PHPOBAHHBIE MOKA3AHMS He
OTJMYAKITCS OT CPCHErO 3HaueHus Hoaee
ueM Ha 0,2, 3arpy3ure NoJIyYeHHOE CpejiHee
3HaueHHe B Oa3y JaHHbIX yualluxcs-
yuacTHiKoB nporpammbl GLOBE. Eciu
3APErUCTPHPOBAHO TOJIBKO OAHO MOKA3AHHE,
OTJIMYAIOLLEECS OT CPEIHEro Ha DOJIbLLYIO
BEJIMUUHY, UTHOPUPYHTE DTO NOKa3aHUii U
paccuHTaiiTe cpeiHee 3HAUCHHE HA OCHOBE
OCTaJIbHbIX MOKa3aHuil. Eciu BCe ocTasbHble
NOKa3aHKs He OTJIMUYAOTCS OT HOBOrO
cpenHero 3Hauenus 0osiee ueM Ha 0,2,
3arpy3HTe NOJTYYEHHOE CPEHEE 3HAUEHHE B
0a3y JaHHBIX yyalldXCSA-yUaCTHHKOB
nporpammbl GLOBE. Ecsi pesysbrarel
CYILECTBEHHO OTJIMYAKOTCS OJIMH OT
APYroro, o0CYAUTE MOPSAOK BbINOJIHEHUS

H3MEPEHHIl U BO3ZMOXKHbIC TPUUUHDI
BO3HUKHOBEHUS OLIHOKH C yUALUMHUCS, HO
HE 3arpyXaiiTe NoJy4EHROE 3HAUCHHUE B
0a3y aaHHbiX. ECa 3TO BO3MOXKHO,
MOBTOPHUTE NPAKTUUCCKYIO paboTy, YTOObI
MOJTYyYHTh PE3YJIbTAT H3IMEPEHHIl,
COOTBETCTBYHOLINI AOMNyCKaM.

Ipumeuanue. [Toxazanns pyuxu vau npudopa
4151 n3mepeHnst pH MoryT okaszaTtbes
HETOUYHBIMH, €CJIH 3JIEK TPONPOBOAHOCTD
Balero 0dpasua BOAbI COCTABJISET MEHee
100 MHKPOCHMEHCOR Ha CAHTHMETP (PYUKH U
npudopsl A5 wiMepeHis pH He
(DYHKUMOHNPYIOT HAAJIEKAIUM 00pa3oM,
€CJTH JIEKTPONPOBOIHOCTD BOALI HUXKE
3TOro ypoBHs). CM. onucadue
NpakTHUeCKoil padoThl M3mepenue
YOCbHOU ITICKIPO-RPOBOOHOCTIU.
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U3MepeHune ypenbHOU
9JIEKTPONPOBOAHOCTH

lNpepHasHayeHune npakTnyeckoun paborsi

I/I3M€p€HHe JJICKTPONPOBOJHOCTH BO[bl Ha YUY4aCTKE
TFROPOJIOTHYECCKHX HCCJIC[IOBAHHIA.

Ob63sop
YIICJ'II:HZISI JICKTPONPOBOAHOCTD BOAbI YKA3bIBACT HA
06[]166 KOJIMUECTBO PACTBOPCHHBIX B BOJAC TBCPABIX
BELIECTB.

TpoRonXNTEeNLHOCTL U3MEPEHUN
5 MHHYT.

ypOBeHb NMOAroTOBKN y4YallUXcA
JroGoi.

Yacrora namepenuni

W3mepeHus U KaJuOpOBKa MPOM3BOAATCS eXeHe-
JEeJTbHO.

BaxxHenuwne Konuenymm

DeKTPONPOBOIHOCTD, DAKTOPBI, OT KOTOPBIX
3ABUCHT DJIEKTPOTIPOBOTHOCTb.

Crannaprusauus 1 KauOposka.
TouHOCTD ¥ HAafIeXXHOCTD JAHHDBIX.

HaBbiku

Hcnonszosanie npubopa a5 M3MEpEHUs
3/1EK TPONPOBOIHOCTH.

Pecucmpayust qaHHbIX

lpegnocbinkun

Y aeabHad dJCKTPONPOBOAHOCTb H3MEpPACTCS B
MUKpOcUMeHCcax Ha caHTumetrp (MKCM/cMm).
1 MmxCwm = 1 mho.

DACKTPONPOBOAHOCTD (ICKTPUUECKAS MPOBOAH-
MOCTb) 08pasiia BOAB — MOKA3aTeb CNOCOOHOCTH
BOAbI TPOBOANTD JIEK TPUUCCKHil TOK. Yem Gosiblue
npuMeceid (pacTBOPEHHbIX TBEPAbIX BELECTRB)
COACPXKHUTCS B BOAE, TEM BbIUIC CE BJEKTPO-
NPOBOAHOCTb. U3Mepsst 2/IeKTPONPOBOAHOCTD
0o0pasua BOJAbl, Mbl MOXKEM OTPEAETHTh oluee
KOJIHUECTBO TBEPAbIX BEIIECTB, PACTBOPCHHBIX B
Bode. /s Toro, uroOGbl npeodpa3oBaTh 3HAUCHHE
3JIEK TPOMPOBOJHOCTH 00pa3ia BOAb! (BbIPaXX EHHOE
B MHKPOCHMCHCAX HA CAHTHUMETP) B 3HAUCHUE
KOHUEHTPALUH TREPbIX BEILIECTB, PACTBOPEHHBIX B
BOJAC (BbIPAXKEHHOE KaK KOJHYECTBO yacTeil Ha
MHJJUOH); AJIS ITOr0 3HAUCHHE 3JIEKTPO-
MPOBOAHOCTH CJIEAYET YMHOXKHNTD Ha ONpPEAEJ/ICHHBII
KOO UUUEHT, H3BECTHBIH AA% BOAB B
eCTECTBEHHOM COCTOSIHHM {3HAUEHHE KOTOPOTO

Tpnbopsl n marepnansi

[Tpubop asst onpenesenus o0IEro coaepKaHus
PACTBOPEHHBIX TBEP/BIX BellecTB (mpudop
A1 M3MEPEHNS AJIEKTPOTIPOBOJHOCTH).

CranpapTHbIi pacTBOp.
JucTunnuposanHas Bona.
[lnactukoBag OyThLIKa.
Kocmeruueckas canderka.

Tpu XUMHYECKMX CTaKaHa BMECTHMOCTbIO 50 M1
1 100 mo.

MuHuaTiopHasi (1oBesiMpHast) OTBEPTKa (115
KaJUOPOBKH).

lMoaroroBka
BeinosiHuTe npoueaypy xa/ubposku nepej nepeme-
1ieHHeM NpuOOPOB U MaTEPHAJ/IOB Ha YUacToK oTOopa
00pa3LoB BOIBI.

lMpeaBapunrenbHbie ycnoBuA
OTCYTCTBYIOT.

IIpumeuanne, 3mepenus yaeabHOR 3J€K Tponpo-
BO/JHOCTH NPOU3BOJATCSA TOJIBKO B OTHOLIEHHH
00pa3uoB npecHoii Boabl. B ciyuae otbopa 06pasios
COJIOHOBATOH MJIM COJIEHOH BOOBI BMECTO
AJIEKTPONPOBOAHOCTH U3MEPSETCS COJIEHOCTb.

mMoxeT coctapiaaTh ot 0,54 no 0,96). 3nauenue
dToro  KoadgpduuueHTa 3aBUCUT OT THIA
pAaCTBOPEHHBIX B BOJAC TBCPAbIX BewlecTB. B Tex
cJiydasix, KOrja THIO PACTBOPCHHBIX TBEPIBIX
BEUIECTB HE OMPEACIACTCS, WHPOKO NPUMEHSETCS
sHaueHne Koaduuuenta, pagHoe 0,67.

O61uee kouecTBo pacTBopeHHbix BewecTs (TDS),
BbIPA’KHHOC KAK KOJTMYECTBO UACTEH HA MUJIJIHOH,
PABHO MNPOHM3BEACHUIO JJEKTpHUECKOil mpo-
BOJMMOCTH, BbIPaKEHHOH B MUKPOCHMEHCAX Ha
caHTumeTp, 1 Koadpduuuenra 0,67.

Kanubposka

Kanubposky npudopa a1t n3MepeHHs 3J1eKTPonpo-
BOAHOCTH CJEIYeT MNpOH3BOAUTH INepen
BBIMOJIHEHHEM Kaxaoil cepnun u3mepenuil. Ilepen
MCNOJIb30BAHUEM MTPHOOPA U HE pexXe OJHOro pasa
B 1IeCTb MECHUEB CJAEAYET TMNPOBEPATH
(pyHKUMOHUPOBAHKE YCTPOHCTBA KOMIIEHCALHH
u3MeneHusd  Ttemnepartypel. CrangapTHbIE
KaJUOPOBOUYHBIC PACTBOPHI CJAEAYET 3aAMEHSTD
eKero/Ho.
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Kanubposka

1. Cocya co CTaHAAPTHBIM PACTBOPOM, IJIOTHO
3aKPBITBI KPBILIKOM, C/IEAYEeT XPAaHUTDb B
X0JI0AnsIbHIKE. Ha sipJibike X paHsiuerocs
COCy/J1a CO CTAHAAPTHBIM PACTBOPOM
J0JKHA ObITh YKa3aHa AaTa NPUrOTOBJIEHNS
W IPHOOPETEHHS PacTROpA.

2. Cuumure Kpbliky npudopa.

3. TloctaBbre psaoM ABA UUCTBIX, CYXHX
XMMHUECKUX CTaKaHa BMCCTUMOCTBIO 100
MJT KK I, 1 3aMOJIHITE 004 CTaKaHa
CTAHJTAPTHBIM PACTBOPOM 10 YPOBHH,
JIOCTATOUHOTO A5 MOrPYKEHHS 3JICKTPOA.
[Tpumeuaniic. MOXHO NpUMeEHATH U Apyrue
CTaHAAPTHBIC PACTBOPBL. KaamOpoBKy
NpUOOPbE CIeyeT NPOU3BOANTD ¢ YUETOM
XdPAKTEPHCTHK HCMOJIB3YEMOr0O PACTBOPA.

4. Bxawuure npudop, Haxas kHonky ON/
OFF.

5. Tlpomoiite 31eKTpoa (Ha HHKHEM KOHLC
npudopa) AMCTHIIMPOBAHHONH BOJOH 13
NIacTHKOBOI OyTbikH. He npoMbisaiiTe
NOBEPXHOCTH HAA KOPHUHCBOI JINHHEH.
BbicyinuTe yBJIQ X HEHHBIC MOBCPXHOCTH
KOCMETHUECK i castheTKoi.

6.  [lorpysute d1eKTpoA B NCPBBIH XHMHUCCKHi
CTAKdH €O CTaHAAPTHBIM PACTBOPOM Ha OAHY
WM ABe CeKYH/bl. BeiHbTE nipudop 13
MEPBOro CTAKAHA U NIOTPY3UTE €ro BO
BTOPOI XHMHYECKHIT CTAKAH CO
CTAHAAPTHBIM PACTBOPOM, HE NMPOMbIBas
anektpon (eMm. puc. HYD-P-4).

7. Cnerka noMeLWanTe pacTBOP JJIEKTPOAOM B
TEUEHHE HeCKOJILKHX CEKYHU, NOCJIe uero
NOJOKAUTE, UTOOb NOKA3aHHE TPHOOPA
CTa0HJTH3HPOBAIOC.

8. Ecau nokasanue npudopa He COOTBCTCTRYCT
W3BCCTHOH yEJIbHON DNEKTPONPOBOAHOCTH
CTAHAAPTHOTO PACTBOPA, CJieaAyeT
OTperyJMpoBaTh NPUOOP TaK, UYTOOL! €ro
NIOKa3aHHE COOTBETCTBOBAJIO N3BECTHOM
3JIEKTPONPOBOAHOCTH pacTBopa. TTosbsysich
HeOOJIbLIOH OTBCPTKOIL, NOBOpaunBaiiTe
KaMOpOBOYHbIH BUHT IPHOOPaA [0 TCX NOp,
MOKa ero mokKasaHue He OyJeT PaBHO
CTAHAAPTHOMY 3HAUYEHUIO JJIEKTPOMPOBOA-
HocTH. TlpuMeuanne: B oTHOweHnu
TIPHOOPOB PA3IHUHONH KOHCTPYKLMH MOTYT
MPUMEHSTBLCS Pa3/TMUHBIC METOAbI
PETYJIHPOBKH.

9. CneiiTe cTaHAApPTHBII PACTBOP U3 ABYX
XUMHYecKUX cTakaHoB. He csmBaiite
MCNOJIb30BAHHBINH BO BPEMS BbITIOJIHEHHUSA
3TOI Npoueaypb! CTAHAAPTHDLIH PacTBOP
00paTHO B OYTHIJIKY ¢ HEUCTIOJIb30BAHHBIM
pacTsopom!

10.  TlpomoiiTe 37eKTpoa ANCTH/IIMPOBAHHON
BOAIOH 1 BBHICYLINTE €M ca/IheTKOM.
Timares1bHO NPOMONHTE XHMHUCCKHE
CTAKAHbI.

11.  Haxwute xHonky ON/OFF, uTo0b! BbIKJIHO
unTh npudop. 3akpoiire npudop KpoILKOil.

[lpoBepka MexaHn3ma KomeHcaumm
M3MEHEHNA TeMNeparypbl

Pesy ibraThi H3MCPCHUS 31K TPONIPOBOIHOCTH BObI
SABUCST OT TEMNEPATypbl Boabl. 15 TOro, uTo0b BaLl
npudOp yKa3biBa 3HAUCHHC DJICKTPONPOBOIHOCTH,
IKBHBAJIEHTHOE 3HAUCHHIO, PCTHCTPUPYEMOMY MpH
temneparype 25°C, HcoOXoauMa KOMICHCALHS
H3MEHEHUS TEMIIEPATYPHhl.

MsMmepbTe DeKTPONPOBOAHOCTL CTAHJAPTHOTO
pactopa npu temneparype 5°C, 15°C, 25°C u 35°C.
Ecan ykasbiBacMoc NpUOoOpOM 3HaYeHHE DAEK TPONpo-
BOAHOCTH BBIXOJIUT 3a Mpejaesibl AONYCTHMOTO
AManasoHa (+/- 40 MKCM/CM), YKa3aHHOTO 181 BalUero
CTAHAPTHOrO pacTBOpa npu Temneparype 25°C,
O0PATHTCCH 34 MOMOLIBK) K W3TOTOBHTENO NpHOOpA.

Puc. HYD-P-4. Henostssosane npuopd Ot 13 Mepenist

N JI(’I\'lll[?()lI[)()(i’()()ll{)(‘IIIII
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KoHTponb kavyecTBa faHHbIX B MONEBbIX
yCca0BUAX

He3asucimo ot Toro, rae npon3BoanIach Kaaudpos-
Ka npnbopa — B KJACCHOH KOMHATE WJIH B MOJIEBbIX
YCJOBHSIX, TPEOYETCS BbINOJHATD CJIEAYHOLIYH) NPO-
UEAYPY U3MEPEHHS JJIEKTPO-TIPOBOIHOCTH CTAHAAPT-
HOTrO pacTBOpa B TEX XK€ YCAOBHSIX, B KaKHX Oyder
MPOM3IBOAHTBCA UAMEPEHHE IACKTPONPOBOAHOCTH
o0pasua oabl. [Tp 3Tom nokasanne npudopa 101KHO
COOTBETCTBOBATL M3BECTHOH JJICKTPONPOBOTHOCTH
CTaHOApPTHOroO pacTrRopa. Ecan nokasanne npudopa
OyaeT OTANYATBCS OT OXKHALAEMOrO 3HAUEHHS,
cAeyeT MPOH3BECTH MOBTOPHYI KaHOPOBKY
npudopa H CHOBA BRINOJTHUTD H3MEPEHHS 31K TPOTIPO-
BOQHOCTHL,

U3smepeHnune 3neKTponpoBoAHOCTH

1. CHuMHTE KPBILIKY NIPHOOPA H BKJIKOUNTE
ero, Haxas kHornky ON/OFF.

o

[Tpomoiite d1eKTpoa AHCTHAIHPOBAHHONM
BOAOH W ocyliuTe ero cajadgerkoii.

3. BanoHUTE YHCTBEL CYyXOH XUMHYECK U
cTakan BMecTUMOCTbio 100 M BogoMH 13
HCCCAYEMOTO BOAOCMA.

4. Horpysute dACKTPOA B 00PAsCi BOAb (CM.
puc. HYD-P-4).

5. Cnerka momewaiite Boay 2K TPOIOM B
TeYeHHEe HCCKOJIbKUX CCKYHA, MOCIIC Yero
NOAOKANTC, YTOObI MOKA3AHKE NpHOOpa
CTaDUIHHPOBAJIOCD.

6. 3apeructpupyiite nokasaHue mpudopa Ha
JIMCTC BBOJA AQHHBIX MHAPOJIOPHYUECK WX
HCCTEAOBAHKH,

7. Paccuuraiite cpegHee 3HaueHNe yaeIbHOM
3JIEKTPONPOBOAHOCTH 0OPA3LOR BOABI HA
OCHOBE MOKA3aHHil, MOJYUCHHDIX FPYNMNaMu
yuauwxcd. Ecan saperucrpupoBaHHbie
YUAWMMHCA NOKA3AHHS HE OTJIHYAKTCS
Oosiee ueM Ha 40 MKCM/CM OT NOJTYUYEHHOrO
CPCAHErO 3HAUCHUSL, 3arpy3uTe CpeaHee
3HAUCHHE B 043y NAHHbIX YUALHXCS-
yuactaukos nporpammsl GLOBE. Ecau
H3MEPEHHS NPOH3BOIUIIUCH DOJIee UeM
TpeMsi TPYNNaMH y4alunxcst H OQHa U3 rpynn
NOTyYHId NOKA3AHUE, OTIHUAOLLEECS OT
cpeaHero 3HaueHust 0oee ueM Ha 40 MKCwm/
CM, HTHOPUPYIiTE 3TO NOKA3aHKHe U
paccUMTaiiTe CpeHEE 3HAUYEHIE HA OCHOBE
OCTaJIbHbIX MOKa3aHuii. Eciiu Bee ocTasibhbie
NOKa3aHH4 He OTJHYANOTCS OT HOBOTO
cpeaHero 3HaueHns 6oaee ueM Ha 40 MkCwm/
CM, 34ArPYy3HTE ITO CpeaHee 3HaueHHe B Oa3y
AQHHBIX YUALUXCS-YYACTHUKOB POrPaMMBbI
GLOBE. Ecsmi nosiyueHHble rpynnamu
yUaIMXxcsl MOKa3aHHs CYLIECTBEHHO
OTJMYAOTCS OJTHO OT APYroro, 0OCYIHTE ¢

YUALHMUCS TNOPSIOK BBIMOJIHEHAS
H3MeEpeHHii H BO3MOXHbIE NPHYHHBI
BO3HUKHOBEHHUST OLUMOKH, HO HE 3arpyxaiire
TNOJTYUEHHOE 3HaueHHe B 6a3y JaHHbIX
YHALHXCH-YUACTHHKOB TPOrPaMM bl
GLOBE. Eciu 310 BO3MOKHO, IOBTOPHTE
H3MepeHHs, YTOObI MOJTYUHTh 3HauCHHE,
YAOBJIETBOPSIIOLIEE NPEAbIIBASEMbIM
TpeGOBaHUSM.
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OnpepeneHue CONEHOCTH

lpeanasxavyenne npaKkTuyecKon paborsi

I/I3M€pCHl/l€ COJICHOCTH 06pa3ua BOAbl C NOMOMUIbIO
ACHCUMETPpaA.

O630p

Conepaxanue conelf (COJIEHOCTh) BOIOEMA — OJIUH 3
BakKHeHIHX (akTOpOB, ONpeleIaoLUX COCTaB
oburarotieil B Bogoeme pJiopnl 1 payssl. [L1oTHOCTD
BOJIbl CBsI3aHa C KOJIMYECTBOM PACTBOPEHHBIX B BOJE
cosieil. JleHcMMeTp MO3BOJISET U3MEDPATD YAE/IbHbII
BeC BofbL. COJIGHOCTD BOIBI ONPEAESIETCS HA OCHOBE
3HAYEHHH yIesIbHOrO BECa U TEMIEPaTyphbl BOIBL.

.VpoaeHb noaroToBKH yHalinxca
JTroboi.

lpoaonXuTenbHOCTe U3MEPEHNI
(DakTrHyeckue u3MepeHns 3aHuMaror 10 MUHYT.

Yacrora namepenui
I/IBMepeﬂl/Iﬂ MNPOU3BOIATCA €XKCHECACIIBHO.

BaxxHenlne KoHuenymm
le/lﬂl/IBbI " OTJIUBDI.

Meton H3MEPECHUA COJICHOCTH HAa OCHOBE 3HAYCHNS
YACJIbHOIO BeCa.

Y genoHbli Bec.

CosleHOCTh BOfIbl.
Cranpaprusauys noKa3aHuil.
TouHOCTb ¥ HAAEKHOCTh JAHHbIX.

Hasbiku
I/IcnOﬂbsoeanue HCHCI/IMCTpa " TepMomeTpa.

Hcnonwsosarue Tabnuy npeodpa3oBaHus
3HAYEHHH.

ILhanuposanue nopsaaKa BHITOJIHEHUS H3MEPEHHUIL.

Pecucmpayusi naHHbIX.
Humepnpemayusi pe3ybTaToB.

Ipubopel n marepuansi
Hencumerp.
Tabnmua npeodpa30Banysl 3HAUCHHIH.

[Tpo3payHas nJIacTHKOBAs MEH3YPKa BMECTH-
MocTbro 500 mu.

CroupToBblil TepMOMETP.

[Tosapennas cob (NaCl).
JMCTH/LIMPOBAHHAS BOA.

Becnl.

JIBe JIMTPOBBIX MJIACTHKOBBIX OYTBLIKH.
X03AHCTBEHHAS JIMNKAs JICHTA,

Moaroroska

[lepen BeIMOJIHEHHEM M3MeEpPeHHiT TpeOyeTcs mpous-
BecTd KaanOpoBKy (cM. onmcaHue Huxe). [lpuGopsl
M MaTepuasibl NEPEeMEILAITCs Ha yyacToK oTOopa
00pa3uoB BOIBI.

lpegBaputTensHbie yCnoBUA

[TpoBoanTCs KpaTkoe o0Cy XK AeHHE COJEHOCTH BOJIBI
H €€ B3aMMOCBSI3H1 C YA IbHBIM BECOM BOIbL.

Yuyaliuecs yuarcst BBIIOJIHATb NPOLELYPY KaMOpoB-
Ku npudopa.

TIpumeuanue. Usmepenne CONCHOCTH POH3BOANTCS
TOJIbKO B OTHOIIEHHH 06Pa3LOB COJOHOBATOH H
coieHofl Boabl. B cnyuae mpecHoii Boabl BMECTO
H3MEPEHHS COJIEHOCTH MPOM3BOANTCS H3MEPEHUE
Y€/bHOI 3J1EK TPONPOBOAHOCTH.

Kannbposka n KOHTPO/b KayecTsa
AaHHbIX

[TprMeHsieMblii METOI H3MEPEHUS CIeYeT MPOBEPsThH
KaK MHHAMYM B4 pa3a B rOd ¢ MCNOJIb30BAHHEM
CTAaHAApPTHBIX pacTBOPOB. Kaxabii rog caenyer
NPUrOTABJIHBATH HOBBIC CTAHAAPTHBIC PACTBOPLL.

CTaHaapTHble pacTBOPbI A/IA U3MEDPEHNA
COIEHOCTH

CranpaprHble pacTBOPHI A1 H3MEPEHUS COJIEHOCTU
HE NOCTABJIAIOTCS BMECTE C ACHCHMETPOM. DTH
PacTBOPLI IPHTOTABNBAIOTCA CJIETYIOLIMM 00pa3oM.

1. Pa3Beaure noBapeHHYH cOJb B BOAE TaK,
4TOObI MOJTYYNTh CTAHAAPTHBIN PACTBOP C

COJIGHOCTBIO 33 yacTeil Ha ThICHUY.
[To/Tb3yHTECh 3THM CTAHAAPTHBIM
PACTBOPOM M KOHTPOJIBHBIM PacTBOPOM AJ1s1
MPOBEPKH TOUHOCTH NOKAB3AHHH
HAEHCHMETpA.
IIpuroToBJieHHE CTAHAAPTHOTO PACTBOPA C COJIe-
HOCTHIO 35 yacTel HA ThICAYY:

1.1 Ormepsre 17,5 r NaCl (noBapenHoii
COJTH) C TOMOLLBbE aHAJTHTHYECKHX
BecoB. [TomecTuTe CoJib B MEH3YPKY
BMecTHMOCTbIO 500 M.

1.2 3anoJiHuTe MEH3YPKY 10 OTMETKHU
«500 MJ1» AUCTHITHPOBAHHOI BOJIOMN.
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1.3 TwaresbHO nepeMeluaiiTe pacTBOp TaK,
YTOObI BCSL COJTH ObLTA PACTBOPEHA.

1.4 CnheiiTe pacTBOp B JIHTPOBYHO
MJIACTUKOBYHO OYTBUIKY U 0003HAUbTE
OYTBUIKY $IPJIBIKOM H3 JIHNKOIl JICHTDI
(¢ yKa3aHWEeM OaTbl MPHIOTOBJIEHHS
pacTBopa).

MpurotoBneHne KOHTPOJLHOIO
pacTtsopa:

1.5 Ormepobre S00 MA AHCTHATIUMPOBUHHOR
BOJbI U CJICHTC €€ B JHTPOBYIO
TMJTACTHKOBYIO OYTBIJIKY ¢ 9PJIbIKOM 113
JIMMKOU JICHTBDI.

2. BBINOJIHHTE HHCTPYKUHK, TPHBC/ICHHDIE B
OMHCAHHH NPAK THUCCKOH paboThl, 4TOObI
M3MEPHTD COJIEHOCTL CTARAAPTHOTO H
KOHTPOJBHOTO pacTBOpoB. B Tex cayuasix,
KOTAa B HHCTPYKLHMSX COBOPUTCS 00
«00pasIe BOAbD», HCAOJIL3YITE,
COOTBCTCTBEHHO, CTAHAAPTHBIH HJTH
KOHTPOJIBbHBIH pacTBOP.

3. 3Baperucrpupyite 3HaUEHHs COJECHOCTH
CTAHAAPTHOTO H KOHTPOJABLHOTO PACTBOPOB
Ha JIHCTC KATHOPOBOUYHBIX JTAHHDIX.

4. Ecau w3MepeHie CoNCHOCTH KORTPOABHOTO
PACTBOPA AAeT HeHYACBOH pesyibTar,
MPOMOFTE HCIOJTL3YEMbIC XHMHUECK YO
NOCYAY H MEH3YPKY KaK MHHUMYM TPII pa'3d,
NocJ1e Yero NoBTopuTe nimepenus. Ecan
MOCJIC ITOTO Pe3yAbTAT BCe ele Oyaer
HEHYJICBBIM, BOSHBMHTE APYIYH)
JIHCTHIIVIMPOBAHHYH) BOAY.

N

Eca CONCHOCTD CTAHAAPTHOTO PACTBOPA
OTJIUAeTEH 0T Tpehyemoii doaee ucMm Ha 2
UACTH Ha ThICAUY, NPHTOTOBLTE HOBbII
CTAHAAPTHDBIA PACTBOP H MOBTOPHTE
H3MEPEHHSI.

Bpema npunansa v otansa

[TosiyunTe 3HAUCHHS RPEMEHH NIPHJIHBA U OTIMBA A5
MyHKT4, Oanxkailllero Kk palwieMy yyactky ordopa
00pasUOB BOOBI. PCrHCTPHPYEMBIC 3HAUECHUS BpEMEHU
MPUJNBA M OTJIMBA JOJIKHbi OPPAHHUHBATDL NMEPHO
BPEMEHH, B TEUEHUE KOTOPOTO NPOU3BOASITCS H3Mepe-
HIS1. 3HAMEHHS BPEMEHH MPHJIMBA U OTJHBA, 4 TAKXKE
KOOPAHHATBI NYHKTA, /1715 KOTOPOTO ObLIN COODLIEHBI
ITH 3HAUCHHMS, CJCAYCT 3APCTHCTPUPOBATL HA JIHCTE
BBOAA HAAHHBIX CHAPOJOTHUCCKUX HCCACAOBAHMIL H
3arpy3uTh, BMECTE ¢ APYTHMU NaHHBIMU, B 0a3y
JAHHBIX YYalHnXcs-yuacTHuk oB nporpammbl GLOBE.

HsmepeHue coneHoctu

IIpumeuanue. Ilepen Henosib30BaHHEM TEPMOMETpA
TTPH BbIMOJTHEHHN 3TOH NPak THUECKOil paboTh! cieayeT
NIPOBEPUTH TOMHOCTb €70 MOKA3AHUH B COOTBETCTBHH
C HHCTPYKLUHSMI, NpHBEACHHBIMI B pasaene Maxcu-

MUATTBHA S, MUHUMAIBHA S U MEKYUd st meMnepamypa
raBbl AMMochephble UCcae006aHUA.

1. TlpomoiiTe, KAK MUHHMYM [BaxKAbl,
MPO3PAUHYIO [J1ACTHKOBYHO MEH3YPKY
BMecTHMOCTBIO 500 M1 BOIO# M3
HCCJIEAYEMOTO BOIOEMA.

2. BaseiiTe B MeH3ypKy 00pasen BOAb! TaK,
YTOObI PACCTOSHHC MEKAY YPORHEM BOIBI H
KpPacM MEH3YPKH COCTaBJIAN0 2—3 M.

3. Onpenenure remnepatypy o0pasua Boabl,
BbINOJTHHB HHCTPYKUUH, TPHBEACHHBIE B
OTHCAHHH NPAKTHUECKOH pabOThI
«M3mepenne Temnepatypbl BOABI», H
3APETHCTPUPYHTE NOJTYUYEHHOC 3HAYEHHME Ha
JIUCTC BBOJA aHHbIX THAPOJOTHYECKHX
HCCaAeJORAHNI.

4. Tlorpysure AeHCHMETP B MEH3YPKY H
NOJVAK AHTE, YTODBI €ro MOKA3aHUA
CTAONTHIHPOBATHCH. BoinousiiTe
WHCTPYKUHH M3TOTOBUTEIS, MOJTYUYCHHBIC
BMECTE ¢ ACHCHMETPOM. leHcuMeTp He
JIOJIKEH KaCAThCs CTCHOK MEH3YPKH; He
3a0BIBAHTE TAK K€ CUMTHIBATEL MOKA3AHUS,
COOTBCTCTRYIOIUHE HUKHEMY KPAIO
MCHHCKA. 3aperucTpupyiiTe nokaaHue
YACTBHOTO Beca ¢ MOMOUBI LIKaJIbl
AeHenmerpa. loctatouno
3APCTHCTPHPOBATH 3HAUCHHC € TOYHOCTBI
JIO TPEX SHAKOB MOCAC 3andToil.
CrapleKJaCCHHKH MOTYT TIPAKTHKOBATBCH,
PETUCTPHPYS SHAUCHHS ¢ TOYHOCTREO /10
YCTDLIPEX SHAKOB MOCJIC 3AMATOH H
PACCUNTDIBAS COOTBETCTBYIOLIME 3HAUCHHS
COJIEHOCTH HA OCHOBE [JAHHDIX,
NpUBCACHHBIX B Taduue HYD-P-3.
3aperucTpupyiiTe NOJYUYCHHOE 3HAUEHHE Ha
JIMCTE BRBOMA JAHHBIX THAPOJIOTHUECKHX
neeegosannil (em. puc. HYD-P-5).

5. Ha ocHoBe nosiyueHHbIX 3HAUEHHIT Temnepa-
TYPbl H YACALHOrO BECA ONPEACIHTE
COJICHOCTB 00pas3la BOAbI C NOMOLLbIO
tabauubl HYD-P-3. [Lns Toro, utodn
HAHTN 3HAYCHHE COJICHOCTH Baliero odpasua
BO/bl, BBINOJIHUTE CJIEQYOLINE ONEPALHH.

5.1. Haiinurte 3HaueHus TeMnepaTypb H
yAeJIbHOTO Beca 0dpasua Bobl B
tabsuue HYD-P-3.

5.2. HaiiguTte COOTBETCTBYIOUIEE 3HAUCHUE
COJIEHOCTH (BbIPAKEHHOE KaK
KOJTHYECTBO YACTE HA THICAUY) H
3aperHCTPUPYIITE €ro Ha JIMCTE BBOJA
JAHHBIX THAPOJOTHUECKHX
uccaegopanuil. Hanpumep, ecin
TeMnepaTypa odpaszla BOIbI
coctassisina 22°C ¥ yae/IbHbBII Bec
oOpasua Boabl Ob11 paBen 1,0070,
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COJIEHOCTb 00pasla BOAbI COCTABIISET
10,6 yacreii Ha ThICAYY.

6.  [loBTopuTe BbINOJHEHKE Onepaunii 2—35 B
OTHOILEHHN KaK MIHHIMYM ABYX
JIOTIOJIHATESTbHBIX 00Pa3LOB BOABL. DTH
JONOJTHHTEJIBHBIC H3MEPEHHS MOTYT
BBINOJIHSTHCS PA3JIMYHBIMH [PYNINAMH
YUALHXCSI.

7. Paccuuraiite cpeHee HAUEHHE COIEHOCTH
Ha OCHOBE MOKA3aHHii, MOJTYUEHHbIX 1J151
pa3IHUHBIX 00pa3UOB BOAbL. Ecsm
3APErHCTPHPOBAHHDIE MOKA3AHAA HE
OTJIMUAKTCS OT CPEAHEro 3HaueHus dostee
yeM Ha 2 YACTH Ha ThICSUY, NEPEHaNTE K
BBIMOJHEHNIO onepaunn 8. Ecn
NOJYYEHHDIE YHAIUHMHCH MOKA3aHHA
OTJHUAIOTCS OT CPEAHEro 3HAUCHHS DoJlee
4yeM Ha 2 YACTH HA ThICAYY, YUaluecs
JOJIKHBI MOBTOPHTD H3MEPCHIS, TTOJIL3YACH
HORBIMH 00PA3UAMH BOMDI,
3APCTHCTPUPOBATH AOKI3aHHA H DACCUHTUTh
HOBOE cpeaHee 3HauyeHne. Ecn nocse aroro
Bee elle OyaAeT HaOTHAUThCs NOK A 3aHNE,
CYLUECTBEHHO OTJIHYAKIEECS OT CPEHCTO
3HAYCHHS!, HE YUHTBIBAHTE ITO NMOKA3AHHE,
PACCUHTANTE CPEIHEE SHAUCHUC HA OCHOBC
OCTAJTIBHBIX MOKA3AHHH, H, eCJIH OCTAJIbHbIC
MOKQ3aHUS HE OTJHYAIOTCS OT HOBOTO
CPEHCro SHAUCHHS DoJIee YeM Ha DoJice

Puc. HYD-P-5. Cuumuiaanie HOKA3AHUIE YOCHLHOCO 60Cd.

YyeM Ha 2 YacTH Ha ThICAUY, nepedanTe K
BBINOJIHEHUIO onepauu 8. Ecau
NOJIYUEHHBIC MOKA3UHHA BCE €LUE
CYLIECTBEHHO OTJIHYAROTCH OJIHO OT
APYroro, 0dCyauTe ¢ yyalMMHUCa nopsaaok
BBINOJIHEHHSI 3MEPEHHUI 1, €CJIN OTO
BO3MOKHO, MOBTOPUTE H3IMEPEHHS.
3arpysure B 6a3y AaHHBIX YUALIHXCSl-
yuactHukos nporpammbl GLOBE 3Hauenns
TeMIepaTypbl. YACABHOIO BECa H COJIEHOCTH
00pa3ud BOAbL. MOJAYUCHHbIE TOH PyHnoi
YUALHXCS, KOTOPas 3aperHcTpupoBaia
MOKa3aHIs, OJIMAaHIINE K CpeIHEMY
sHaueHno. Ecan cpeanee sHaueHue
PACCUUTBIBATIOCHh Ha OCHOBC TOJIBKO ABYX
NOKA3aHHI, 3arPy3HTE SHAYEHHS TCMITCPATY-
Pbl, YACABHOTO BECA H COJIEHOCTH 00pa‘ilia
BOZbI, TIOJTYYCHHBIE JTHO00IT U3 ABYX Tpynn
YUALIHXCS .

HukHM? Kpau
MEHUCKa

Mokasanune
neHcumeTpa:
1,024

>

.

ﬂpmmewaﬂme. Mmoponornyeckne noKasaHuA CYUTLIBAHOTCA HA WKANe HA yPOBHE HUXXHEro Kpas MeHUcKa.
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Tabuya HYD-P-3. CosieHocmb GoObl (GblpakeHHan 6 KOJUHECHEe HACMEN HA MbLCAUY) 6 3AGUCUMOCTIL OM YOEIbHOCO 8eCa U

MeMnepamypol Goobr™

Temneparypa Bogbl B MeH3ypke (°C)

MokazaHne |20 ]-1.0 |00 |10 |20 |30 |40 |50 60 |70 180 |90 100 | 1.0[120 [130 |40
0,9980 |
0,9990
1,0000
1,0010 07 106 06 |05 05 02 |02 02 0202 |02 05|05 06|06 07 |08
1,0020 20 |19 |18 |18 |16 |16 16 [1,5 |15 |16 |16 1.6 (18 | 1.9 /20 |21 |23
1,0030 33 132 (31 |29 |29 |28 |28 28 |28 |28 |29 |29 |31 3233 |34 | 36
1,0040 45 |44 |42 |42 41 41 |41 41 (41 |41 |42 42 |44 | 4546 48 |49
1,0050 58 |57 |55 |54 |54 |54 |53 |53 |54 |54 54 |55 |55 | 57|58 59 |62
1,0060 70 |68 |68 |67 |66 |66 66 |66 |66 67 |67 68 |68 | 70|71 (7.2 |75
1,0070 81 181 |80 |79 |79 |79 (79 |79 |79 |79 |80 |81 (81 |83 |84 |85 |88
1,0080 94 |93 |92 '02 92 192 |92 |92 |92 92 |93 93 |94 | 96/97 98 [100
1,0090 10,6 1105 1105 1104 |10.4 104 |10.4 104 |105 |105 10,6 |106 10,7 | 108 11,0 1.1 |13
1,0100 o |fe 17 M7 |17 17 17 |17 1,7 18|18 1.9 120 [ 122123 124 | 126
1,010 131 13,0 130 12,8 128 |12.8 12,8 [13.0 [13,0 13,1 131 132 134  135(136 137 | 139
1,0120 143 143 |141 1141 141 1141 141 141 143 143 144 145 147 | 148149 |150 | 152
1,0130 156 |154 |154 154 |15.4 154 |154 |154 154 156 157 158 158 | 16,0116,2 16,3 | 16,5
1,0140 16.7 16,7 16,6 |16.6 |16,6 |166 |16,6 |16,7 16,7 16,9 |17.0 |17.0 |17,1 | 7.3|17.5 |77 | 17,8
1,0150 18,0 (179 |17.9 |17.9 17,9 |79 (17.9 |79 180 |180 182 |183 18.4 | 186|188 19,0 19,1
1,0160 192 192 191 191 191 191 192 (19,2 19,3 |19,3 [19,5 |19.6 [19,7 | 19.9(20,1 20,3 | 204
1,0170 20,4 204 204 204 |20.4 20,4 20,4 [20.5 20,5 20,6 |20,8 [20,9 (21,0 | 21,2/213 1216 |21,7
1,0180 217 217 217 1216 216 217 217 [217 21,8 22,0 (22,1 [22,2 223 | 22,5 22,6 [22,9 | 23,0
1,0190 209 22,9 [22.9 22,9 [22.9 [22.9 230 [230 [23.1 233 23,4 [235 236 | 238239 242 243
1,0200 242 1242 242 240 (242 242 [242 1243 (243 24,4 246 24,7 248 | 251252 25,5 | 256
1,0210 253 253 253 253 [253 (25,5 [25,5 25,6 (25,6 |257 [25,9 [26,0 (26,1 | 26,4 26,5 [26,8 | 26,9
1,0220 266 1266 26,6 [26.6 26,6 26,6 |26.8 [26:8 269 27,0 27,2 27,3 27,4 |27.7[27.8 281 | 282
1,0230 278 [27.8 |27.8 27,8 |27.8 (27,9 27,9 281 28,2 28,3 28,5 [28,6 128,7 | 28,9 29,1 294 |295
1,0240 291 1201 291 1291 [29.1 29,1 [29,2 [20.4 29,5 20,5 29,8 29,9 30,0 |30,2|30,4 30,6 | 30,8
1,0250 30,3 30,3 30,3 303 [30,4 30,4 [30,6 30,6 [30,7 [30,8 30,0 31,1 |31,3 | 31,5 31,7 31,9 32,1
1,0260 316 31,6 (31,6 31,6 316 31,7 31,7 31,9 32,0 32,1 32,2 32,4 [32,6 | 32,8330 33,2 | 334
1,0270 328 [32:8 [32,8 [32.9 [32,9 32,9 33,0 33,2 333 33,4 335 33,7 339 | 34,1343 (34,5 347
1,0280 339 [34.1 341 [341 34,1 342 343 34,5 345 [34,7 34,8 (350 35,1 | 354356 358 36,0
1,0290 352 1352 352 354 (354 (35,5 35,5 [35,6 (358 359 36,2 (36,3 1364 | 36,7368 37,1 | 37,3
1,000 36,4 (365 [36,5 36,5 36,7 36,7 36,8 36,9 37,1 (37,2 |37,3 [37,6 37,7 | 38,0/38,1 38,4 | 38,6
1,0310 37.7 37,7 37,7 |37.8 |37,8 38,0 38,1 382 38,4 38,5 [38,6 38,9 39,0 | 39,3394 39,7 39,9

* [lannole, npUGedeHHbIE 6 URCIMPYKYUSX K Oencumempy upamol LaMott.
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Tabsiuya HYD-P-3 (npooonskenue). ConeHocms GoObl (GbIPUKECHHA S 6 KOJTUHECMGE acmel Hd MbiCauy) ¢
BAGUCUMOCIIU OM YOCJIbHOCO GeCd U MeMRePUmMYypbl G006l

Temneparypa Boab! B MeH3ypke (°C)

Mokasaume | 150 16,0| 17,0 180| 185 19,0 195) 200/ 20,5 21,0) 21,5 22,0) 225 23,0/ 235 24,0/ 24,5
0,9980
0,990 00| 01|02 03|05 06| 07
1,0000 00| 02| 03| 05| 06| 07| 08| 10 11|12 14| 15| 16| 1.8 1.9 20
1,0010 10/ 12 151 16 18| 19| 20| 21| 23 24| 25| 25| 27| 28| 29| 31| 32
1,0020 04| 25| 28 29| 31 32 33| 34| 36 37| 38| 40| 41| 42| 44| 46| 48
1,0030 37| 38| 41| 42| 44 45| 46| 48| 49 50| 51| 53| 54| 55| 58| 59 61
1,0040 50| 51| 54| 55| 57 58| 59| 6,1 62| 63| 64| 66| 67| 7.0 | 7.4 | 7.2 | 7.4
1,0050 63| 66 67| 70| 71 71 72| 74| 75| 76| 77| 79| 81| 83| 84| 85| 87
1,0060 76|79 80| 83 84| 85 87| 88| 89| 91| 92| 93| 94 96| 97| 9.8/ 10,1
1,0070 89| 92| 93| 96 97 98100 101|102| 10,4 105 10,6 107 109| 11,0| 11,3| 11,4
1,0080 10,2 105 106] 109 1,0| 11| 13| 1.4] 1.5 1,7 1,8] 1,9] 20| 12.2| 12.4| 126 12,7
1,0090 15! 18| 1.9 122 123] 124] 126] 127 12,8 13,0| 13.1| 13.2| 13.4| 136| 13,7| 13,9 14,0
1,0100 128 131 13.2| 135| 13.6| 13,7 13.9| 14.0| 14.1| 14,3| 14,.4| 145 14,8| 14,9| 150 152 153
1,010 141|144 145 14.8] 149| 160| 152| 153| 15.4| 156| 157| 16,0 16,1| 16,2 16,3| 16,5| 16,7
1,0120 154|157 158| 16.1| 16,.2| 16,3 16,5 16:6| 16,7| 17,0| 17,1| 17,3 17,4| 75| 17,7| 17,9, 18,0
1,0130 16,7 17,0 17,1 17.4| 17,5 17,7| 17.8| 179 180 183| 18.4| 186| 18,7| 188 19,1| 19,2 19,3
1,0140 180| 183| 186 187| 18.8| 190 19.1| 193 195 19.6| 19.7| 19.9) 20,0| 20,1| 20,4 20,5/ 20,6
1,0150 19,3| 19,6 19.9] 200/ 20,1/ 20,4| 205| 206! 20,8 20,9| 21,0| 21,2| 21,3] 216| 21,7 21,8 22,0
1,0160 20,6 20,9| 212| 21.3| 21.4| 21,7| 21.8| 22,0| 22,1| 22.2| 22,3 22,5/ 22,7| 22,9/ 23,0/ 23,3| 23,4
1,0170 220 222| 22,5| 22.7| 22,9 230! 23,1| 23.3| 23,4| 23,5| 23,6 238| 24,0| 24,2| 24.3| 24,6 24,7
1,0180 233| 23,5 23,8 240 24,2| 243  24,4| 24.6| 247 24.8| 249| 252 253| 255/ 256 259 26,0
1,0190 46| 24.8| 251, 253| 25,5 25.6| 25.7| 259| 26,0 26,1 26,4| 26,5 26,6| 26,8| 27,0 27,2| 27,3
1,0200 259 26.1| 26,41 266 26,8| 26.9| 27,0 27,2| 27,3| 27,4| 27,7| 27.8| 27,9 28,2 283/ 28,5| 28,6
1,0210 272\ 27.4| 27,71 27,9 28.1| 282 28,3| 28,5 28,6| 28,9| 29,0 29,1 29.2| 29,5 29.6| 29.8| 30,0
1,0220 28,5 287 20.0| 29.2| 29.4| 29,5| 29,6| 29,8| 30,0/ 30,2| 30,3 30,4| 30,7| 30,8| 30,9/ 31,2 31,3
1,0230 29,8/ 30,0/ 30,3 30,6| 30,7| 30,8 309 31,2| 31,3 315 31,6 31,7 32,0| 32,1| 32,2 325| 326
1,0240 311] 313, 316| 319 320/ 32,1 322 325 32,6 32.8 329 332| 333 33.4| 337 33,8 33,9
1,0250 324 32,6 32,0 332| 333 33.4| 337| 33,8/ 339 34.1| 342 345 34,6347 350| 35,1| 352
1,0260 33,7| 33,9| 34,2| 34,5 34,6| 347 350| 35,1| 352 35.4| 356 35,8| 359 36,0 36.3| 36,4| 36,7
1,0270 350|352/ 35,5| 35,8 35,9 36,2| 36,3| 36,4| 36,5 367|369 37,1|37,2| 37,5 37,6| 37,8| 38,0
1,0280 36,3| 36,5 36,8| 37,1 37,2 37,5| 37,6| 37,7| 37,8 38,1| 382 38,4 38,5 38,8| 38,9 39,1| 39,3
1,0290 37,6| 37,8/ 38,1| 38,4| 36,6| 38,8| 38,9 39,0/ 39,1/ 39,4 395 397 399 40,1 402| 405 40,6
1,0300 38,9 39.1| 39.4| 39,7| 39.9| 40,1 402| 40,3 40,6| 40,7 40,8 41,0 41,2| 41,4 41,6| 41,8| 4,9
1,0310 40,2 40,5| 407 10| M1,2| 41,4 415 418 419 42,0 42,1 423| 425
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Tudiruya HYD-P-3 (npodostkenne). CosteHocmes GoO0bl (8BIPDUNCHHAS G KOJIUMECHGE HACMeT HA MbICIYY) 6 3AGUCUMOCMU OM

_\'()(?Jlbll()L’{) geca U memMnuepamypbl GOObLI

Temneparypa Bogb! B MeH3ypke (°C)
MokasaHue | 250| 25,5, 26,0 26,5! 27,0\ 27,5, 28,0| 285 29,01' 29,5‘ 30,0' 30,5‘ 31,0T 31,5} 32,0“ 32,5‘ 33,0

0,9980 01,02 0306|071 08| 11:12| 15| 16| 19| 20| 23| 24

| 0,9990 08 101211415 18| 19 201 23| 24| 25|28 2932)| 34| 36| 38
1,0000 21124 25,27,29|31|32| 34 36|37 40|41 44| 45| 48| 49| 51
1,0010 3436 38| 40| 42| 44 45) 48| 49| 51 \ 51| 54 | 55| 58! 59 62| 64
1,0020 49| 50| 51| 54 5557|5961, 63 64|66 68| 70| 72,75 7,6‘L 7,9
1,0030 62 63|66 67681 71|72 74 76,7780 81|84|85]| 88| 91 | 9,2
1,0040 75077179 | 8083, 84,85/88'89|92|93|96/| 97,10,0/]10,1| 104 10,5
1,0050 89|91 92|93|96|97/1100)10,1,102] 10,5 106|109 11,0 13| U5 1,7 119
1,0060 10,2/ 10,4, 10,5/ 10,7/ 10,9 1.0 1.3 11,4‘ n,7| 11,8i 1201 122) 124 12,6' 128! 13,1] 13,2
1,0070 11,5} 11,7 1,9 120 12,2| 124| 12,6| 12,8 13,0[ 13,1| 13,4| 13,6| 13,7| 14,0 | 14,1 14,4{ 14,7

| 1,0080 12,8 13,0| 13,2' 13,4| 13,6 13,7| 13,9, 14,1| 14,3| 145| 14,7| 149| 152 153 15,6| 15,7| 16,0
1,0090 141|144 145 147| 149| 15,0| 153| 154 157| 158" 16,1| 16,2 16,5| 16,6| 16,9| 17,1 | 17,3

i 1,0100 156| 15,7 158| 16,1| 16,2| 16,5 16.6| 16,7| 17,0| 17,1| 17,41 17,5| 17.8| 18,0} 18,2| 18,4| 18,7
1,010 16.9] 17,0 17,3 17.4 75 178179/ 182 183 18,6 18,7 19,0/ 19,1] 19,3, 196 19,7| 20.0
1,0120 18,2‘[ 18,3| 18,6/ 18,7 19,0[ 19,1 19,3i 19,5 19,6 19,9| 20,1| 20,3 20,51 20,6 209| 212|213

| 1,0130 19,5, 19,7 19,9' 20,01 20,3, 20,4| 20,61 20,81 21,0/ 21,2 21,4| 21,6, 21,8| 22,1| 22,2| 22,5| 22,7
1,0140 209|210/ 21,2| 21,4 21,6| 21,81 22,0| 22,2, 22,3| 22,6 22,7| 23,0, 23,1| 23,4| 23,6| 23,8| 24,0
1,0150 222|223 225|22,7'229|23,1.23.3| 23,5/ 23,6/ 23,9| 240 24,3| 24,6| 24,7| 249| 25,2| 25,3

| 1,0160 23,5 23,6( 239| 24,0 24,3| 24‘4‘ 24,7 24,8] 25,1, 25,2 25,51 25,6| 25,9| 26,1 26,3, 26,5/ 26,8
1,0170 24,8g 2511 252|253 .25,6j 25,7 26,03 26,1 26,4| 26,5| 26,8| 27,0 27,2[ 274|277 278 28,1
1,0180 26,1 26,4| 26,5, 26,8| 26,9, 27,2| 27,3| 27,6' 27,7 27,9/ 28,1| 28,3: 28,5| 28,7| 29,0/ 29,2| 29,4
1,0190 27,6| 27,71 27,8/ 28,1| 28,2| 285 28,6| 28,9| 29,0 29,21 29,5| 29,6/ 29,9 30,0/ 30,3| 30,6 30,8
1,0200 28,9 29,0, 29,2 294: 296|298, 30,0/ 30,2| 30,4, 30,6/ 30,8 30,9 31,2| 31,5 316, 31,9! 321
1,0210 30,2 30,3' 30,6| 30,7 30,9| 31,1 | 31,31 31,5| 31,7 32,0 32,1 1 32,4] 325| 32,81 33,0r33,3 33,4
1,0220 315 31,7/ 31,9 320 32,2[ 32,5| 32,6, 32,9/ 33,0| 33,3/ 33,4| 33,71 33,9/ 34,1/ 34,3| 34,6| 34,8
1,0230 32,8| 33,0/ 33,2, 33,4| 33,5/ 33,8/ 33,9/ 342 345 346 348|35,0|352|355| 356| 359|362
1,0240 342|343 34,5/ 34,7/ 350|351 354|355 358 359 36,2| 364|365 36,8/ 37,1.37,2| 37,5
1.0250 35,51 35,6/ 359|360 36,3| 36,4| 36,7| 36,8 37,1 37,2 375,377,378 38,1384 386,388
1,0260 36,8369 37,2| 373 37,6! 37,7 38,01 38,2| 38,4| 38,6| 38,8, 39,0 39,3’ 39,4' 39,7 39,9‘ 40,2
1,0270 38,1 38,4| 38,5: 38,8 38,9 39,1 39,3| 39,5 39,8/ 39,9/ 40,2| 40,3| 40,6,408| 410 41,2| 415
1,0280 39,4| 39,7 39,8 40,1| 40,2 40,51 40,7 40,8' N1, 42 415
1,0290 40,8 41,0} M2 14 416 418, T
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TuTpoBaHMe CONEHOCTH
(pnononHuTenbHas
npakTtnyeckana pabora)

lpeaxasHavyenmne npakTnyeckosh paborsi

HM3Mepenne cosieHocTn 00pasia BObI C IPUMEHEHHEM
00Jiee TOUHOrO METONA TUTPOBAHHUS COJIEHOCTH.

O630p

[1ponopuyoHaabHOe coaepXKaHUe OCHOBHBIX PACTBO-
PEHHBIX B MODCKOIl BOAE BELIECTBA (COJIH) OTHOCH-
TEJIbHO HEM3MEHHO. VI3MepAst KOHLUEHT-paLito OHOH
3 coJiell B 00pasiie MOPCKOit BOABI (B HAaHHOM CJTyuae
A3MEPSAETCS KOHUEHTPALUs XJIOPUAOB), MOKHO
onpene/MTh 00Uy COEHOCTh 00pa3La BOIbI.

ypOBeHb noaroToBKH yyHallnxcA
Cpenuuii U BBICOKHIL.

lIpoRONXUTENBHOCTE U3MEPEHUU
10—15 MunyT.

Yacrora namepenni
I/IBMepeHHH MPOU3BOJATCA €KCHCACIILHO.
Kann6p0BKa MPOU3BOAUTCH KAXKABIC LIECTh MECALIEB.

BaxHedle KoHyenunm

Mertof H3MepEHHs CONIEHOCTH MOCPEACTBOM
onpeaesieHUst KOHLUEHTDAUHKE OHOrO U3
BEIUECTB, PACTBOPEHHBIX B MOPCKO#l BOJIE.

[locTOsSIHHOCTB COCTaBa MOPCKOH BOMIBI.
Crangaprisauus noKasaHuii.
HafeXHOCTh AaHHbIX.

CoJIeHOCTb BOBI.

ITpuuBsl H OT/IHBBL

TouHOCTD JaHHBIX.

HaBbikn
[Ipumenenue MeTOJa THTPOBAHUS COJIEHOCTH.
Inanuposanue nopsAaKa BhINOJHEHHS H3Mepe-
HUH.
Peaucmpauuﬂ OAHHDBIX.
Hnmepnpemayus pe3ybTaToB.

lpubopsi n marepunansi

HaGop ans Tutposanus cosieHocTH (CM. paszaen
«KOMILTEKT MpHOOpPOB It MaTEPHAIOB»).

JIucThi BBOAA JAHHDIX.
JlarekcHble nepuaTkH.

JluTpoBast maacTHKOBast GYThLIKA.
[loBapennas coJb.
JucTunnnposanHas Bona.
Xo3stiicTBEHHAS! JITKas JICHTA.

[Ipo3pauHas njacTHKOBasi MEH3YPKa BMECTHU-
MocTbio 500 mut.

Becnbt.

MoaroroBka

Ilepen BBIMOJTHEHHEM W3MEPEHUIT NPOU3BOIMTCS
Kkanubposka (CM. ONUCAHUE HUXKE).

lMpensapurensHbie ycnosua

IIpoBoauTcst KpaTkoe 00CY K AEHHE COJIEHOCTH BOJIbI
H €€ B3aUMOCBSI3H C YIE/IbHBIM BECOM BOJbI.

Y4anmecs y4aTcs BbINOJHATD NPOLEAYPY KaUOPOB-
KH npudopa.

IIpuvieuanne. M3mepeHie CONEHOCTH NPOU3-BOANTCS
TOJIBKO B OTHOLIEHHH 00pPa3LoOB COJIOHOBATOH M
coJIeHOH Boabl. B ciyuae npecHoil Boabl BMeCTO
U3MEDPEHUS COJIEHOCTH APOU3BOAMTCS M3MEpEHHE
YIEJBbHOH 3JIEKTPONPOBOAHOCTH.

Hpumeuanune. NUndopmanuro obuiero xapakrepa
(NpeanochlIKU) H 0COObIE YKa3aHHS, OTHOCSILHECS
K OTOOpY 00pa3LOB COJIOHOBATO! W CONEHOl BOIbI
HA Y4acTKe THAPOJOTHYECK X HCCACA0BAHUIT CM. B
COOTBETCTBYIOILNX MOAPA3AeIax pasaeia Hamepe-
HUE CONEHOCMU.

KannbpoBka u KOHTPONb Ka4ecTBa
AaHHbIX

[IpuMeHsieMblil METO U3MEPEHHS U NPUTOAHOCTh
HCIOJIb3YEMbBIX XHMHKATOB CJIEAYET MPOBEPSITh KaK
MHUHIUMYM pa3 B IIECTb MecsueB. Kaxablil roa
C/leAyeT MPUrOTABJUBATH HOBbIC CTAHAAPTHbIC
pacTBOPLI.

CTaHaapTHbIe pacTBOPbI ANIA TUTDOBAHWA
COJ/IeHOCTH

CraHgapTHbIC PACTBOPHl A7 THUTPOBAHKS
COJICHOCTH HE MOCTABJISIIOTCS BMECTe ¢ HAbOpOM
XHMUKATOB AJs TUTPOBAHHS COJICHOCTH. DTH
PacTBOPbI MPUrOTOBSIOTCA CASAYIOLNM 00pa30oM.

1. Passeaurte noBapeHHYH COJIb B BOE TaK,
UTOOBI MOJTYUUTH CTAHAAPTHBIH PACTBOP
€ COJIEHOCTDIO 38,6 uacTeil HA ThICSAYY.
[Toab3yiiTech 3TUM CTaHAAPTHBIM
pPacTBOPOM, NMPOBEPSAS TOUHOCTD
THTPOBAHHUS COJICHOCTH.
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1.1 Ormepnre 17,5 r NaCl (nosapenroit
COJIN) ¢ TOMOILLBIO AHATHTHYECKHX
BecoB. [lomecTHTe CoJib B MEH3YPKY
BMecTHMOCTBIO 500 MIT.

1.2 3amosHuTe MEH3YPKY 10 OTMETKH
«500 MJ1» OUCTH/IIHPOBAHHON BOAOII.

1.3 Tuware/bHO nepeMemaiTe pacTBop
TaK, 4ToOBI BCA COJTb OBbLIA
PacTBOpEHa.

1.4 CuneiliTe pacTBOP B JIHTPOBYIO
NJIACTUKOBYIO OYTHIJIKY H 0603HAUbTE
€e SAPJIbIKOM W3 JIMNKON JIEHTHI (C
YKa3aHHEM [JaThl PUrOTOBJICHHS
pacTBopa).
2. W3MepbTe CONCHOCTb CTAHAAPTHDBIX
PAcTBOPOB B COOTBETCTBHH C HHCTPYKLHSIMU
MO BBIMOJIHEHUIO MPAaKTHYECK ol paboThl. B
TEX CJIy4asx, KOTAa B HHCTPYKLUHSIX
TOBOPUTCS 00 «00pa’Le BOAbI»,
HCTIO/IB3YIHTE CTAaHAAPTHBIC PACTBOPHL.
3. Bapernctpupyiite 3HAUCHUs COJICHOCTH
CTaH/IAPTHOTO M KOHTPOJIBHOrO PACTBOPOB
HA JIUCTE KATHOPOBOUHBIX JAHHBIX.

4, EcaM COACHOCTD CTAHAPTHBIX PACTBOPOB
OTJIMYAETCH OT 0XKHAAeMOil Gostiee ueM Ha
(0,4 vacTu Ha ThICAUYY, MPUTOTOBLTE HOBbIE
CTAHAAPTHBIE PACTBOPLI ¥ MOBTOPHUTE
H3MEPEHHUE.

Tlpumeuanne. KoHueHTpalms CTaHAapTHOrO PACTBO-
pa AJist THTPOBAHMS COJIGHOCTH MOPCKOH RObI
KOPPEKTUPYETCSA B COOTBETCTBHH ¢ COCTABOM
Mopckoil Boabl. Hanpumep, uToObl paccunTarsb
COJIEHOCTb MOPCKOI BOJbI Ha OCHOBE pacTBopa 17.5 1
NaCl B 500 ma Boant (kouuentpauust NaCl 35 vacreit
HA TblCAUY), CACAYET YUHTBIBATH MOJIEKYIAPHYIO
crpykTypy NaCl (oTHOLIEHHE MOJIEKYJISiPHOTO Beca
Cl x moaekynspHomy Becy NaCl pasho 0,61).
[Ipousseneuue konuentpauud NaCl (35 uacrteil Ha
Toicsiuy) U Koacdduuuenra 0,61 naer 3HaueHue
KOHUeHTpauuu xJopa (21,35 uvacteil na Thicauy).
CousiedocThb cTangapTHoro pacteopa: 21,35 x 1,80655
= 38,6 uacTeil Ha THICSIUY, TAK KaK HOHbI XJIOPHIOB B
MOPCKOIl Bofie COCTaBaAg0T 55,354% obiero Beca
PacTBOPEHHbIX B MOPCKOI BOJIE cOIei.

Bpema npunusa n otnnsa

[Monyunte 3HaUEHH BPEMEHH NPU/THBA U OTIMBA A5
NyHKTa, OJHKANLEro K BalleMy yuyacTKy oTOopa
00pa3uoB Bofbl. PerncrpipyeMbie 3HaueHNs BpEMEHH
NPUJIHBA H OTJIMBA JOJIKHbI OTPaHUUUBATH BpEMS, B
TEYEHHE KOTOPOro MPOU3BOAATCSH H3IMEPEHUS.
3HaucHUst BPEMCHU MpPUJIMBA U OTJIMBA, a TaKXe
KOOPAHHATDI TYHKTA, 17151 KOTOPOro bl cOOOIIEHbI
9TH 3HAUYEHHS, CJEAYET 3aPErHCTPHPOBATL Ha JIHCTE
BBOJA JAHHBIX THAPOJIOTHYECKUX HCCJIeJOBaHMil W
3arpy3uTh, BMECTE C APYTUMH OaHHbIMHU, B a3y
JaHHBIX yualuxcs-y4yactaukos nporpammsl GLOBE.

HUsmepenne coneHoctun

1. TMonp3syiiTech HAOOPOM XUMHKATOB /15
THTPOBAHHS COACHOCTH, COOTBETCTBYIOUIHM
TpeOOBAHUSM K MpUOOpaM 1 MaTepuaiam,
UCMOJIb3YEMBIM B PAMKAX NPOrPaMMbl
GLOBE, npuBeieHHbIM B pasaese
Komniaexm npubopos u mamepuasios.
Takue HAOOPDI NO3BOJISAOT A00ABIATD K
o0pasLy BOIbl OKpalLHBAOILEE €e
BELIECTBO-MHAKKATOP, NIOC/E Yero B
pacTBOP MO KamIaM 100aBJIsSeTCs
THTPUPYIOLLIAA KHCJI0TA, A0 TEX NOp, MOKa
HE MPOH30UAET HIMEHEHHE OKPACKH
pacTBopa.

o

BbInosiHute HHCTPYKLUHU W3rOTOBUTES
HaGopa XHMHUKATOB OJ/151 THTPOBAHHS
conenocTu. Ecau Tpedyercs TuTpoBaHHe
COJICHOI BOAbI, COAEPKAHHE CONEN B
KOTOpOii cocTapiget fosee uem 20 vacreli
HA THICSUY, MOXHO [IOBTOPHO 3aMOJIHHTh
MUNETKY AJ19 TUTPOBAHMst KHCJIO0TOH,
PECHCTPUPY A ODUIEC KOJHUECTBO HCTIOJIb30-
BAHHOH KHCJIOTHI.

3. Bapeructpupyiite 3HauCHHE COJICHOCTH,
BbIPAKEHHOE KaK KOJIHUECTBO HACTel Ha
TBICAYY, Hd JINCTE BBOAA TAHHBIX
THAPOJIOTHUECKUX HCCACAORAHUI.

4. Paccuntaiite cpeaHee 3HAUCHHE COMCHOCTH
Hd OCHOBE MOKa3aHKi, MOJ1yUCHHBIX
PPYINAMK yUAILMXCS JIUTST PA3IHYHbBIX
00pasuos Boabl. Ecan sapernctpuposaHuble
MOKa3aHHS HE OTJIMYAKOTCS OT CPeHero
3HaueHust poniee uem Ha 0,4 yacTu Ha
TBICSIYY, 3arpy3HTE NOJYUEHHOE CPEaHEe
3HAUeHHe B Oa3y JAHHBIX yUALINXCS-
yuacthukos nporpammbl GLOBE. Ecsn
NOJIyYEeHHbIE MOKA3aHUS OTJIHYAOTCA OT
cpeaHero 3HaucHHs 0osiee ueM Ha 0.4 yactu
HA THICSYY, YYAIUeCs T0JKHBl NOBTOPHTH
M3MEPEHHUS, MOJIb3YsICh HOBBIMH 00pa3iamMu
BO/bl, 3APECHCTPHPOBATD NOKA3AHUS H
PACCUNTATH HOBOE CpeHee 3HaueHHe. Ecan
nocJie 3Toro Bee ele OyaeT HabroaaTbes
NOKa3aHue, OTJIMUAIOIEECs OT CPEJIHEro
3HayeHns OoJiee yem Ha 0,4 yacTH Ha
ThICAUY, TPOUTHOPHPYHTE 3TO MOKa3aHKe,
paccynTaiiTe cpeqHee 3HAYEHHE Ha OCHOBE
OCTa/IbHbIX OKA3AHHUIA, W, €CJIN OCTAJIbHbIE
NOKA43aHKs HE OTJAMYAIOTCA OT HOBOrO
CPeOHEro 3HaucHUs 0oJiee ueM Ha bosiee
ueM Ha 0,4 yacTH Ha ThICAUY, 3arpy3uTe
MOJIyYeHHOE CpeiHee 3Havyenue B 6azy
AAHHBIX YYaIIHXC-yUYACTHHKOB MPOrpaMMbl
GLOBE. Ecau noJsiyueHHbIe nOKa3aHus Bee
ele CYILEeCTBEHHO OT/IMYAOTCS OIHO OT
ApYroro, o0CyUTE ¢ YYALUMUCS TOPSA0K
BBINOJIHEHHA U3MEPEHHI, HO He 3arpyxaiite
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MOJTyYCHHOE 3HAUCHHC B 0a3y JAHHBIX
YUAIIHXCSA-YUACTHUKOB POTPAMMBI
GLOBE. TlosTopuTe u3Mepenusi, 4roobl
NOJIYUHTb 3HAUSHHS!, COOTBETCTBYIOLIHE
NpeabsIBIAEMbIM TPeGOBAHHSM.

5. CueiiTe Bce HCMOJIL30BaHHBIC XKUAKOCTH B
KOHTEHHEP U1 OTXOIOB.

exuLied]] /

\

(pwognd gvxrannunvdu
BDHALUNHIOUOQ) MUIOHIL 0D anupooduin |
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OnpepeneHune
LLLEeSIOYHOCTM

lpepHasnayenne npakTnyeckon paborsi
N3mepenne Lie104HOCTH 00pa3ia BO/IbL.

O63o0p

CnocoBHocTh obuTaloued B BogoeMe dayHsl U
(h710pbl K BBKHBAHUIO HEMOCPEACTBEHHO 3aBUCHT OT
LL[EJIOYHOCTH BOIBI.

TpoRoNXNTENLHOCTL N3MEPEHUN
15 munyT.

YposeHb nogrorosku yyawmnxca
Cpennuii u BbICOKHIL

Yacrora namepeHunu
I/hmepemm NMPOU3BOOATCA €2KCHCACIBHO.
szu6poaxa NPOU3BOANTCA KaX AbIC LUECTL MECALECB.

BaxHeHwne xoHuenynu

U_IeJ'IOUlHOCTb H €CTCCTBCHHDBIC CbaKTOpr,
BJHAIOIIHE HA 1MEJI0OYHOCTD.

Meron H3MepeHus IWeS0YHOCTH,
CrangapTu3aliis NokKasaHuid.
TOUHOCTD M HAZEXKHOCTD AAHHBIX.

Hasbikun

Hapnexawee sbinonnenue n3MepeHui
LLIEJTOUHOCTH BOADI,

\ Pecucmpauuﬂ JAHHDBIX,

TMpubopsi u marepuansi

Habop ns1 n3mMepeHus We10uHOCTH (CM. pasae)t
«KoMmnnekT npubopoB 1 MaTepHAIOB»).

[losapennas coma (6nkapGoHAT HATPHS).
ByTbisIKa A1 AMCTU/LIMPOBAHHOM BOMBL
HuctusiaupoBanHas BoOa.

XuMuueckuii crakad BMecTHMOCTbIO S00 M.
Men3zypka BMecTUMOCTBIO 100 M.
Menzypka BMecTHMOCTbIO 500 M1
ITanouka a5 nepeMeLIBaHus pacTBopa.
JIucTe! BBOZA JAHHBIX.

ByTbifika a1 00pasua BoAbl.
JlaTekcHble NepuaTKy U 3alUTHBIE OUKH,
Becor.

MoaroroBka

epen BbinosHEHHEM U3MepeHnit TpedyeTcs BbINOJI-
HUTb NPOLEAYPbl KaJMOPOBKH U KOHTPOJIS KauecTsa
AAHHBIX, OMUCAHHE KOTOPBIX MPHBEAEHO HUXE.
[TpuGopbl 1 MaTepnasibl NEPEMELIAOTCS Ha YUACTOK
otGopa 006pa3ioB BO/IbL.

lpeaBaputensHbie ycnoBuA
OTCyTCTBYIOT.

KanunbpoBka u KOHTPOJIb Ka4yecTBa
AaHHbIX

[lpurorosneHne CTaHAapTHOro pacTeopa
noBapeHHou copabl

1. Tlonb3ysich aHAMTHUECKUMU BECAMH,
oT™epbTe 1,9 r nopapeHHoii coapl 1
NOMECTHTE €€ B MEH3YPKY BMECTHMOCTbH)
500 ma. [lpocaeaute 3a TeM. UTOObI B
MEH3YPKY NOMaAa BCH B3BELWEHHAS COAA.

2. 3anoJIHUTE MEH3YPKY JHCTHITMPOBAHHOH
BOAOI 10 OTMETKH «500 MJ1».

3. Caeilte nosiyYyeHHbIl pacTBOP B XMMUYECK Uil
CTaKaH BMeCTHMOCTBIO 500 M 1
nepeMellaiTe ero naaoukoii, yTodbl Bes
NOBAPEHHAs COMA PACTBOPU.IAC.

4, Caeiite 15 MJ1 pacTBOpa U3 XHMHUECKOTO
CTaKaHa B MEH3YPKY BMecTUMOCTbIO 100
ML

5. IlpeaBaputesbHO MPOMBIB MEH3YPKY
BMECTHMOCTbIO 500 MJ1 AHCTHIIMPOBAHHOM

BOAOH, chieiiTe [5 MJ1 pacTBOpa NOBapeHHOI
CO/Ibl B MEH3YPKY BMECTHMOCTBIO 500 M.
6.  3anonHuTe MeH3ypKY BMeCTHMOCThRO 500

MJT AUCTUJIJIMPOBAHHOI BOOI 10 OTMETKH
<(500 MJI»,

7. PacTBop. HaXOAALMIiCA B MEH3YPKE BMECTH-
mMocThto 500 MAT — Balll CTaHAAPTHBbII
pacTBop.

DakTnueckas wenounocts (conepikanne CaCo,)
CTaHJAPTHOIO PACTBOPA NOBAPEHHON COABI COCTABIAET
68 mr/1. Dak THUECK as WEAOYHOCTD AHCTHIHPOBAH-
HOIl BO/IbI COCTABJISIET, KUK NpaBuo, 14 mr/a.

KOHTPOMb Ka4YecTBa AAaHHbIX

1. Bbimonuure npouenypy onpeaeaeHus
LIEJIOUHOCTH, OMHCAHUE KOTOPOi
MPUBOAMTCS BBILIE, OJTB3YAChH
CTaHJapTHBIM PACTBOPOM MOBAPEHHOI COAbI
BMECTO 00pa3tia BoabI.

2. 3Baperucrpupyiite noJyyeHHOE 3HAUCHHE
wies0unocTH (conepxanus CaCO, B mr/a)
Ha JIHCTe BBOJA KaTHOPOBOUHBIX IAHHDBIX.
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Ecau wefIo4yHOCTb CTaHgapTHOTO PacTBOpa MOBAPEH-
HOiT COAbl OTJIMYAETCH OT OXHAACMOH Ha BEJTUUHHY
(B MTr/J1), JKBHBAJICHTHYIO 0OJice ueM OJHOH KarJie
HJH 0oJiee YeM OAHOMY JEJIGHHK) Baluero Habopa
XHUMHKATOB /15 THTPOBAHUS ILETOYHOCTH, NPUTO-
TOBbTE HOBbIIl paCTBOP MOBAPEHHOMN CO/IbI, BHUMATETb-
HO IPOBEPSISt TOUHOCTD OTMEPSIEMBIX KOJIMUECTB COAbI
1 BOObI, ECJ1H 11€7104HOCTh HOROTO PacTBOpa BCE CLUe
OyaeT OTJIHYAThCS OT 0/KHAAEMON Ha BEJTHUHHY (B MT/
J1), 9KBHBAJICHTHY1O 00Jiee uem OO Kamsie IJH
0ofiee yeM OJHOMY MA€JIEHHIO Bawero Hadopa
XUMHKATOB /15 THTPOBAHHS WIEJTOUHOCTH, MOXKET
noTpefoBaThCHd MOJYUYEHHE HOBBIX XHMHUYECKHX
PEaKkTHBOB AJ1s BalIEro TUTPYyrLiero Hadopa.

Hsmepenune wenoyHocTn

Ecan Baw HaGop A1 THTPOBAHHA LIEJOYHOCTH
NO3BOJIAET UIMEPATH LIEJOUYHOCTH KaK B HH3KOM
AMana30He, TAK U B BHICOKOM IHANA30HE 3HAUYEHMIl,
BBINOJIHANTE MPOLEAYPY THTPOBAHUS WEAOYHOCTH B
HH3KOM [HANA30HE 3HAYEHHH, €CAM IEJOUHOCTD
Baulero o0pasia BOAbl HE NpeBbllLaeT npuMepHo 125
mr/a CaCO,. DTo no3BoMT Bam npousBecTH OoJlee
TOUHbBIE H3MEPEHHSL.

1. Tloap3yiirech HAOOPOM XUMHKATOB 151
TUTPOBAHHUS LUEJOUYHOCTH,
COOTRETCTBYIOLLUM TPEOOBAHUAM K
NpHGOPAM U MATEPHAIAM, HCTTOJIb3YEMBIM B
pamkax nporpammbl GLOBE, npuBeneHHbim
B paszaesie Koannekm npubopos u
Mmamepudsiog. Takie HadOpPbl MOBBOJISIOT
[100aBAATH K 00pasuy BOAbl OKPalUNRAIOLIEC
€e BEHIeCTBO-HHINKATOP, NOC/e Yero B
pacTBOp MO KanjigM 100aB/seTcsi THTPH-
pYIOILas KHCJI0TA, A0 TeX MOp, MOKa He
NPOU30HAET W3MEHEHUE OKPACKH PACTBOPA.

2. 3apeructpupyiite o0luee 3HaueHHE LEI0Y-
HOCTH. Bblpakennoe B Mr/s1 CaCO,, Ha
JIUCTE BBOJAA JAHHBIX CHAPOJIOTHUECKHX
HcceqoBaHuil.

3. Paccuuraiite cpenHee 3HaueHHe
HIEJIOYHOCTH HA OCHOBE TIOKA3aHHil,
TMOJTYUYEHHBIX TPYNNAMH yUaUIHXCS 115
pasHUHbIX 00pa3LoB Boabl. Ecnn
3aperHCTPUPOBAHHBIC TIOKA3AHUS HE
OTJIMYAKOTCS OT CPEAHEro 3HAUCHUS HA
BEJIMUMHY (B MT/JT), 9KBHBAJICHTHYIO 00.Jee
ueM ozHol Kansie uan 0oJiee YEM OHOMY
A€JIEHHIO Ballero Habopa XMMUKATOB 115
TUTPOBAHHUS LIEJTOYHOCTH, 3Arpy3UTe
TNOJTyUEHHOE CPEeHEE 3HaUeHne B Oasy
JAHHBIX YYaIUUXCSI-YUACTHUKOB NPOrpaMMBl
GLOBE. Ecsii u3mepeHns npou3BoaHIH
0osiee TpeX MpyNN YYaIluXxcs, 1 OAHOH U3
HUX GBLIO MOJTYYEHO [10Ka3aHue,
OTJIMMAIOLICECs OT CPeAHEro 3HAUEHUS Ha
BEJIHUMHY (B MT/71), 9K BHBAJICHTHYIO OoJiee
4eM OJHOIT KarLie HJIH 50JIee UeM OJHOMY

JEJIeHHIO Batllero Habopa XHMHKATOB A14
THTPOBAHHS UIEJIOYHOCTH, HE YUUTBIBAITE
3TO NOKAa3aHue, paccyuTalite cpeaHee
3HAUEHHE HA OCHOBE OCTaJIbHbIX MOKa3aHHUil,
W, €CJIH OCTAJ/1bHbIE MOKA3aHUST HE
OTJIMYAKOTCA OT HOBOTO CPEAHEro 3HaYEHH
HA Ha BEJTUYUHY (B MT/J1), JKBHBAJICHTHYIO
60s1ee UeM OHON Kanje uu 6oJiee uem
OLHOMY JIeJIEHHIO Baluero Habopa XHMu-
KATOB A5 THTPOBAHHS WEAOUHOCTH,
3Arpy3UTE NMOJYUYEHHOE CPe/IHEE 3HAUCHHE B
0a3y JaHHBIX YUALLMXCSl-yUACTHHKOB
nporpaMmmbl GLOBE. Ecau nosyuentbie
MOKA3aHUST BCE €LUE CYLIECCTREHHO
OTJIMUAROTCS OJHO OT APYTOTO (Ha BEJMUHHY
(B MI/J1), 3KBUBAJECHTHYIO 00JIee YeM OHOM
KarnJsie win 6osiee YeM OIHOMY AEJICHHI)
Balero Habopa XUMHKATOB JI7151 THTPOBAHUS
LIEJTIOUHOCTH), ODCYANTE ¢ YUALMMHCH
MOPSIAOK BITONHEHHA WIMEPEHHUII, HO HC
3arpyKaiite noay4YeHHoe 3HaucHHue B 0u3y
JAHHBIX YUALLHXCS-YYACTHUKOB NPOTPAMMBI
GLOBE. TlosTopute nimepenusi, uTodb
NOJYYUTDb 3HAYECHHS, COOTBETCTRBYIOLINEG
TPEIbIBISIEMBIM TPEOOBAHUSIM.
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HUTPAaTOB

lpegHasHayeHne npakTnyeckou paborni

M3mepeHue conep kanist HITPATHOrO a30Ta B 00pasie
BOADB!, OTOOPAHHOM HA Y4aCTKE T'MAPOJIOrHUYECKHX
Ucce10BaHUE.

Ob63op

M3MepeHne KOHUEHTpAUWU HUTPATOB B BOJE —
BAXKHBI1 3Tan onpeAesicHUS KAauecTBa BOAbL. A3OT
COACPKUTCS B BOOOEMAX B CAMBIX Pa3JMUHBIX
(bopmax, B Tom unciie B popme HuTpuTos (NO,™) u
nurpatoB (NO, ™). Hmpam Kax npasiio, BaXHeii-
1IHe 13 3THX coednHeHuil. HUTpuThl 00bIUHO copep-
KAaTcs TOJIbKO B BOJE € OHMXKEHHBIM COHEPKAHHEM
Kucaopona. Hurparsl — cyiecTBeHHbIe 17151 pocTa
CHHE-3eJICHBX BOOOPOCAEil U APYTHX BOJSHBIX
leCTCHI/lﬁ MUTATC/AbHBIC BCIUECTBA, KOHUCHTPALIKSA
KOTOpPbIX MOXET ObITh JOBOJIBHO BBICOKOI B CBA3H C

i nonagaHneM B BOAOEMbBI COACPKALIMX a30T BELLIECTB

W3 pasHbIX HCTOUHUKOB. HenocpeacTeenHoe uzmepe-
HHE KOHUEHTPAUMH HUTPATOB B BOOE 4YPE3BbIYAHHO
3aTPYAHUTE/IBHO; IO3TOMY HHUTPATHl BOCCTAHABJIU-
BAKTCS C MOJYYEHHEM HUTPHTOB, U UIMEPSETCH
pe3yJIbTHPYIOWAS KOHLEHTpaUus HUTPUTOB. Takoe
UIMEPEHHE NO3BOJISCT ONpeaesIdaTh odllee coaepxa-
HHE HUTPUTOB (€CJIM OHH MPUCYTCTBYIOT) U HUTPATOB
B COBOKYMHOCTH. TaKk Kak Mbl 3aHHTEPECOBAHBI B
H3MEPEHHH COZIeP K aHUs HHTPATOB, TpedyeTcs Tak XKe
u3Meperne (DOHOBOH KOHUEHTPAUHH HUTPHUTOB.
PesynbTaTel u3MepEHHIl cogepXKaHUs HUTPATOB
BbIPAXKAOTCSt B MI/J1 HATPATHOTO a30Ta WJIH a30Ta
HUTparoB. Pe3ynbTaThl H3MepeHUi coaepXKaHus
HHTPUTOB BBIPAXKAKOTCS B MI'/JT HHTPUTHOTO 30Ta WK
430Td HUTPHTOB.

ypOBeHb noaroroBKu yvallnxcA
Cpennuii ¥ BbICOKHIL

[1poRo/MKNUTENBHOCTD U3MEPEHNNA
[TpumepHo 15 MURYT.

Yacrora namepenunn
H3Mepenus npou3BOLSTCS €XEHEAEIbHO.
KambpoBKa npou3BOAMTCS KaXK AbIE LIECTb MECSILER.

Baxxneunwne kosyenymmn

KosiopuMeTpuueckue METOIbl aHA W32 COCTaBa
BOJIbL.

CosiepxaHue HUTPATOB B BOJE.

HaBbiku
BbllZO./'lﬂeHue KO.)'lOpHMCTpHLlCCKOI‘O aHaJIn3a.

ILnanuposanue NOpsiAKA BHITIOJTHEHUS
HU3MEPEHUII.

Peaucmpabpuﬂ ITAHHbIX.

TIpnbopbl u Marepuansi

XHMHUECKHHA CTaKaH HJIH K0JI0a BMECTUMOCTDIO
50 ma.

HaGop n719 niMepeHus cogepxanus HUTPaToORB
(ecs aHam3upyeTcs 00pasel COJIOHOBATOM
WJIM COJIEHOI BOJIbl, POCJICAUTE 32 TEM,
4TOOB! HCMOJTH30BAJICS Haa e K aiuil Habop
XHMHUKATOB).

Men3zypka BmectuMocTbio 100 M.
Menzypka BMecTHMOCTbE0 500 M.

3 OYTBHLIKH HAH GAHKU BMECTHMOCTbBIO
ML

JlucTuIMpoBanHas Boaa.

500

logroroBka

BHuMaTeIbHO NPOUTHTE BCE MHCTPYK LMK, COIPOBOX -
Aatorue Habop XUMHKATOB, MEPel HAYaI0M BhITIOHE-
HUA aHa/M3a. YOeanuTech B TOM, 4T0o B Habope
CONEPXKATCs BCE NMEPEUNCJICHHBIE B HHCTPYKLUSX
marepuasibl. [IpoBepbTe, Kakoe coflepKaHue HUTpa-
TOB B BOJE AOMYCTUMO (B MUTbEBOH MaKCUMAaslbHAS
JOMYCTHMasi KOHLEHTpaLusl HUTPATHOTO a30Ta
COCTABJISIET 10 mr/m).

llpeaBaputensHbie ycnoBnAa

Kparkoe obcyxpeHne Toro, nouemy cojepxanue
HUTPATOB B BOJIE — Ba’XHblii 1I0Ka3aTeIb.

O0cy X AeHHE Pa3HULBI MEXAY HUTPATHBIM a30TOM H
HHTpaTaMH.

OOGcy XK ieHne pas3HUIbl MEX Y HATPATaMd H HUTPH-
TaMH.

[pakTuueckoe o0yueHue METOOaM KaJTHOPOBKH.

GLOBE™ 1997

[NpakTirueckue padoThi - 38

rl’UIPOII()FquCK 11€ UCCJICAOBAHU A




KannbposKka n KOHTpONb kayecTBa
AaHHbIX

[l1s1 TOro, uToOHI TPOBEPUTH TOUHOCTD PUMEHIEMO-
rO BaMU METOAA U NIPUTOAHOCTb HCTIOJ1b3yEMbIX BAMH
XMMHKATOB, KaJHOPOBKY € HCTOJIb30BAHUEM CTaH-
JAApTHBIX PAacTBOPOB CJEAYET NMPOM3BOOUTDL pa3 B
uecTh Mecsues. Ecau cTangapTHbli pacTBOp He
KOHCEPBUPYETCS, NEPEA KaXAOH KaauOpoBKoi
cJIeAyeT NPHIOTABJANBATDL HOBBIA CTAHAAPTHBIN
pacTBOp. M3MepeHHe LEeI0UHOCTH CTAHAAPTHBIX
pPACTBOPOB MOMOXET y4qallUMCsl BbINOJHATE TE
MHCTPYKUHHU, MPHBEAEHHbIE B CONPOBOXAAIOLIEH
OOKYMEHTAUMH K aHAJIMTHYECKUM Habopam,
COMEPAKAHHE KOTOPBIX MOKET MOKA3ATbCS HEACHBIM.

CraHaapTHbIe pacTBOPbl HUTPATOB

CTaHaapTHble PACTBOPBI HUTPATOB HE MOCTABJISKOTCS
BMECTE C aHAJIHTHUYECKUMH HA0OPAMMU; UX TpeOdyeTcs
3AK3BIBATD OTACJBHO HJIH NPUTOTOBJIATL CASIYH)-
IHM 00pas3oM.

. PezepBHblil pacTBop HuTpara. Cyimre
nutpat Kasusa (KNO,) B neun (nyxoske)
B TeueHHe 24 yacoB rpH Temneparype
105°C. 3arem pactsopuTe 3,6 T HHTpATA
Kaus B 500 M1 AMCTUAAHPOBAHHON BO/IBI,
OTMEPEHHOH ¢ MOMOIBI MEH3YPKH
smectumocTbio 500 M. TwateabHo
nepeMeLlaiiTe pacTBOp, He B30AThIBASL.
XpaHuTe B OyTblJIKe UK OaHKe BMCCTH-
mocTbio 500 ma. TlonyueHHbli pacTBOp
cofepxuT 7200 Mr/n Hurpara Kaaug (T. e.
1000 mr/n HETPATHOrO 430Ta).

[lpumeuanue. [11s TOro, UTOOB PACCUHTATH
coziepkanne HuTpaTHoro aszora (NO,—N),
HEOOXOIMMO YUHTBIBATD MOJIEK Y15 PHYH)
CTPYKTYpY HuTpaTa Kasus (KNO,)
(OTHOLLEHHE MOJIEKYASIpHOro Beca a30Ta (N)
K MOJIEK yJIIPHOMY BECY HUTpATa Kasius
(KNO,) cocrarnser 0,138). 7200 mr/n
KNO, x 0,138 @1000 mr/n NO,—N.

. CrangapTHbIi pacTBOP HUTpATA.
Ormepbre 50 M pe3epBHOro pacTBopa
HUTPATA ¢ MOMOLLBIO MEH3YPKU
BMecTHMOCTBIO 100 M. Creiite pacTBOp B
MEH3ypKY BMECTUMOCTBEO 500 M1 1
pazbaBbTe €ro AMCTHIMPOBAHHOI BOOH 10
orMeTKH «300 M1y, TwateabHo
nepemertaiite pactsop. [MonyueHubtii
cTanjapTHbI pactBop cogepxut 100 M/t
HUTPATHOrO a30Ta. X PAaHUTE PACTBOP B
OyThLIKE WK GaHKe BMeCTUMOCThi0 S00
M. O803HAYbTE COCYA € PACTBOPOM
SPJBIKOM H3 JIUMKOH JICHTHI (¢ YKa3aHHEM
A4Tbl IPUrOTOBJIEHHS PAcTBOpA).

. [TpuroToBJistiiTe HOBBII pe3€pRHbI PacTBOP

HHMTpaTa Nepea BbINOJIHEHHEM KaX [0l
Ka7MOPOBKH, €CJIH Pe3ePBHBIil PaCcTBOP He

Obl1 3aKOHCepBHpOBaH. CTaHOapTHBIE
pacTBOPbI HUTpaTa CJIEAyeT
[PUrOTABJIMBATD 3AHOBO KaxIblil pas,
HE3aBUCHMO OT TOTO, ObLT JIH
3aKOHCEPBUPOBAH PE3EPBHBIH PACTBOP.
PezepBHblii pacTBop HUTpaTa MOXHO
XPAHHTb B 3aKOHCEPBUPOBAHHOM H
CTaOHIIHBHPOBAHHOM BUIC 1O LIECTH
MECSILEB, NOAB3YSCh XA0pOHOPMOM
(CHC1) B KauecTBe KOHCEPBANTA, €CJIH y
BAC €CTh BO3MOXKHOCTb HCMOJIL30BATD
xJs1opochopm Gesonacho. [{Jig Toro, 4tobbl
3aKOHCEPBHPOBATL PE3EPBHBI PacTBOP
uuTparta, fodasasiite no 1 M xAopodpopma
Ha kax abie 500 MJ1 pe3epBHOro pacTBopa.

KOHTPOJIb Ka4YecTBa AaHHbIX

1. Paz0aBbTe CTaHaapTHLIH pacTBOp HHTpaTa ¢
KOHUeHTpauyeid 100 Mr/a, 4ToObl NOAYUHTH
BTOPOI CTAHAAPTHBIA PACTBOP ¢ KOHUESHTPA-
umei 2 mr/a. Ucnosbsyst BTopoii
CTAHAAPTHbII PACTBOP, NPOBEPbTE TOYHOCTh
MOKA3aAHHIL, MOJTYUAEMBIX C TOMOLUBK)
AHAJTHTHYECKOrO Hadopa [/1s W3MepeHus
copepxaHusi HUTpaToB. OT™Mepbre 10 M
CTaHJAPTHOTO PACTROPA C KOHLEHTpaLuei
100 Mr/11 ¢ TOMOILBIO MEH3YPKH
BMecTHMOCTbo 100 M. Creiite 10 Ma
ATOrO CTAHAAPTHOrO PACTBOPA B KODY HIH
XHMHHYECKHil cTakaH BMecTUMOCThI0 500
mJ. JlobaBbTe 490 MJT AMCTHIHPOBAHHOM
BO/Ibl B 3TY MEH3YpKy BMeCcTHMOCTbI0 S00
MJT U CJICHTE NOJTY YCHHDIH BTOPOM
CTAHIAPTHBIH PACTBOP B OYTHUIKY HTH
OaHky BmectiMocThio 500 Ma. OBo3HauBTE
COCYI ¢ PACTBOPOM SIPJILIKOM H’3 JIHNKO#
JIEHTHI (C YKa3aHHEM [AThl MPUrOTOBJICHUS
pacrsopa). TwaTtenbHO nepeMeltnBaiite
CTAHIAPTHBINH PACTROP B mpoOLECcce
NPHrOTOBRJICHHS.

2. BbIMOJHATE HHCTPYKLUMH, MPUBEACHHBIE B
OMUCAHUH NPAKMUYECKOU padomul, YTOObI
W3MEPHTD LLEJTOUHOCTh CTAHAAPTHOrO
pactsopa. B rex cayuaax, korga B
WHCTPYKLMSIX TOBOPUTCS 00 «obpasile
BOAbI», HCIIOJIb3YHTE CTAHAAPTHBIH DACTBOP.

3. BapeructpupyiiTe 3HAUEHHSA LIEJTOYHOCTH
CTAHJAPTHOTO pacTBOPA Ha JINCTE BBOAA
JAHHDBIX THAPOJOrHUYECKHX HCCIICAOBAHHMIT,

4. Ecan KOHUEHTpauus CTaHAapTHOTO
pacTBOpa HATpATa OTJIHYALTCS OT
oxugaeMoif bosiee ueM Ha | mr/a,
NPUTOTOBLTE HOBBIE PACTBOPBI U MOBTOPUTE
u3Mepense. Ecan nocie aToro
KOHLEHTPAUHs pacTBopa Oyner BCe elle
HEYOBJETBOPUTEIILHOM, 3aHOBO MPH-
TOTOBBTE PE3CPBHBII PACTBOP H MOBTOPUTE
NpoUEAYpPY KOHTPOISI KAUeCTBA JAHHBIX,
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U3MepeHne KOHLUEHTPpauun HUTPaTHOro
asora

[.  Toawiyiitecs HabopoM AJIa onpeae/ieHiisa
COEPKAHUS HUTPATOB, COOTBETCTBYHOLIIM
TpeOOBAHHAM, TIPHBEJICHHBIM B pa3aesie
Komnsiekm npubopos u mamepuaios
HACTOSLIEro pykoBOACTBRa. [lepea Hayanom
BBINOJIHEHHST H3MEPEHHIl NpoMbIBaiiTe
NpoOHPKH, BKJFOUEHHBIE B aHATUTHUECK Hii
HaGop, BOAOH M3 UCCAEAYEMOro BOAOEMA
KK MHHUMYM TpPH pa3a.

2. Ompenenenne odLIEro coxepKaHus
HHTPATHOI0 U HUTPUTHOTO a3oTa. Buinos-
HUTE MHCTPYKIHH H3TOTOBHTEIS
AHAJTUTHYECKOTO Habopa. AHAIN3 ¢
NOMOLIBIY HAOOPA MPOH3IBOAUTCS
caeayoumm odpazoM. B odpasen Boabl
D00ARISIETCS PCAKTHB,
BOCCTAHABJIMBAIOWNH HHTPATHE C
NOJIyYeHHEM HUTPUTOR. HurpuTsl
PEArHpyIOT CO BTOPbIM PEAKTHBOM, B
PCRYJIbTATE YErO MCHACTCS OKPACK A
00pasua. MHTEHCHBHOCTD OKpackHi 0dpasua
IPONOPUHOHAIIBHA COACPKAHUID HUTPATOB B
oOpasue. KoHIeHTpauns onpeacasercs
NOCPEACTBOM CPABHCHHS LBETA 00pasLa
nocae fO0ABICHHS PEAKTHBOB € LBETOM
KOMIAPATOPa, BKIUYEHHOTO B
AHATHTHYCCKMIT HAOOp. Ecan uHeTpykunm
NPeayCMATPUBAIOT BCTPSIXHBAHHC 00paiLa,
He 3a0yabTC BCTPSXHBATH 0Dpasel TOUHO B
TEUCHHE YKA3AHHOTO BPEMEHI,
HecobaropeHue yKasannii, OTHOCAILMXCS KO
BPCMCHH. IPUBE/CT K NOJIYUEHHIO HCTOUHBIX
PCIYNLTATOR.

3. TlopyuuTe KaKk MHHHMYM TPEM YuaLHMCsl
CPABHHBATD LBET 00PA3IE ¢ KOMIAPATOPOM.
BaperucTpupyiite 3HaueHNns KOHLUECHTPALHHU
HUTPATOB, NIOJ1YUCHHBIE KaX 10/ W3 Tpynn
YYALLNXCsl, HA JIMCTE BBOAA AQHHBIX
TUAPOJIOTHUCCKUX HCCTIEA0BAHMI
(ITpumeuanue. Henonbsyemblii
KOMMAPATOp A0KEH ObIThH XOPOLLO
OCBELUEH CBETOM M3 OKHa, OTPa’KE€HHbIM
COJIHEYHBIM CBETOM WJH sammoil. Tem He
MEHEE, NMPAMO COJIHEUHBII CBET HE 0JIKEH
NaaTh Ha KOMNApPaTop.)

4. Paccuuraiite cpeiHee 3HAYCHHE COAEPKAHMS
HUTPATOB HA OCHOBE TPEX MOKa3aHHi,
NOJIyUYCHHBIX Ipynnami yuawmuxcs. Ecau
3apErHCTPUPOBAHHDIE NOKA3AHHS HE
OTJIHYAOTCS OT CPEIHEero 3HaueHus 0oee
ueM Ha | Mr/J1, 3arpy3uTe NoJyueHHoe
CpefiHee 3HaueHHe B 0a3y JaHHbIX
YUALKXCSi-YYACTHIKOB [IPOrPaMMBbl
GLOBE. Ecsm 3aperucTpupoBaHuble
NOKA3aHNS] OTJIMUAKOTCSE OT CPEAHEro

3HaueHus 0oJiee ueM Ha | Mr/a, mopyunre
YYAIHMCSI TOBTOPHTb PETUCTPALNIO
NOKA3aHHH KOMTApaTopa. NocJsie uero
BAPErHCTPUPYIiTE HOBLIE 3HAUCHHS H
pPaccUMTAlTE HOBOE CPEIHEE 3HAUCHIE.
(ITlpumevanne. He cuuThiBaiiTe MokasaHus
KOMIAPATOpa NOBTOPHO, €CJIH NOCE
PErHCTPALMH MEPBBIX MOKA3AHKH MPOLLITO
Oosee 5 MuHyT.) ECaH Bce MOJTyUYeHHbIE
Tenepb NOKa3aHHS HE OTJHUAKOTCS OT
CpeaHero 3HaueHns doJiee uem Ha 1 Mr/a,
3ATPY3HTE CPEAHEE 3HAUEHHE B 0a3y AAHHBIX
YUALHMXCA-YUACTHUKOB MPOTPAMMBbI
GLOBE. Ecsn o1HO #3 noJIyueHHbIX
NOK43aHHI BCE ele CYLIeCTBEHHO
OTJIHUAETCS OT CPEAHEr0, HE YUNTbIBaiiTe
3TO MOKA3AHUC H PACCYHTAHTE HOBOE
CpeiHee 3HAUeHHE Hd OCHOBE OCTAJTbHBIX
nokasanuil. Ecan noyucHHble NOKa3aHNg
BCC CILE CYLIECTBCHHO OTJAMYAOTCS OTHO OT
apyroro (6osace yem wa 1 mr/a), obcyanre ¢
YUALIHIMHUCS NOPSIIOK BBITOJHEHNS
H3MEPEHUH, HO HC 3arpy KaiiTe NOJIyUeHHOEe
3HaucHue B 0a3y AAHHBIX yvalluxcs-
yuacTHukoB nporpammbl GLOBE.
ITosTopuTe u3MepeHust, 4ToObl NOAYYHTD
3HAUYEHHS!, COOTBCTCTRYIOLINE
NPCabABIASCMBIM TPCOOBAHHSAM,

wn

Onpenenenne coaep:Kanusi HHTPUTHOIO
a3ora. BoinosiHure WHCTPYKUKH
HIFOTOBHTENS AHATHTHYECKOrO Hadopa,
oTHocsWwmecs K HuTpuTaMm. [lpoueaypa
ONPEICACHUS. KOHUEHTPALUH HUTPHTOR
CXO[HA ¢ NPEACCTRYOWMEN NMPOUEAYpOil, HO
OH& HE MPEAYCMATPHBAET UCTIOJIL30BAHNS
PEAKTHBOB, BOCCTAHABAHBAIOUINX HHTPATHI ¢
MOJIyYEHUEM HHUTPHTOB.

6.  Iosropure onepatuun 3—4, 4ToOH
NOJYYUTH 3HAYCHUS KOHLCHTPALUH
HHTPHTOB.

IIpuMeuanne. Pe3yabTaThl aHAII3a CACAYET PErieT-
pHpOBAThL B MI/1 HUTpaTHOro aszota (NO-N), T. €. B
TEX Ke eAMHHLAK, B KAKHX OMPENeAstIdCh KOHLEHTpa-
1S CTAHZAPTHBIX PACTBOPOB, A HE B MI/J1 HUTPATOB
(NO,™).

Oo6mas nadpopmanma. [{ns toro, utodsl mpeodpaso-
BATh 3HAUEHIE KOHUSHTPALHH HHTPATOB, BbIPAsK EHHOE
B Mr/1, B 3HAYEHHE KOHUCHTpaLHi HATPATHOTO a30Ta,
BbIPAXKEHHOE B MI'/J1, pa3e/IMTE 3HAUEHHE KOHUEHTPA-
MK HUTPATOB Ha 4,4, T. €. Hd COOTHOLIEHHE MOJIeK Y-
JIIPHBIX BECOB HUTpATa U HUTPATHOro azoTta. Hampu-
Mep, KOHUEHTpaLus 44 mr/aNO, okBHBaIEHTHA
10 mr/n NO-N. [114 Toro, uTo0bl npeodpasoBaTh
3HAUEHHE KOHLEHTPALMK HHTPHTOB, BbIPAXKEHHOE B
MI/71, B 3HAYEHHE KOHLUECHTPAUMK HUTPHTHOTO 430Ta,
BBIPAKEHHOE B MI/J1, pA3AC/THTE 3HAUCHUE KOHIEHTpA-
LHX HUTPUTOB Ha 3,3, T. €. HA COOTHOILEHHE MOJIEKY-
JIIPHBIX BECOB HUTPUTA U HUTPHUTHOTO 230Ta.
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lporynka y Boabi

Yuaiuuecs: 3HAKOMATCS €O CBOUM YUACTKOM THAPOJIOTHYECKHX HCCACOOBAHUE H onpeacasarT ero
XdPAKTEPUCTUKH.

Mopgenuposanune sogocboproro 6accenHa

Yyalmecs coueTaroT CBOM HAOJIKOAEHHS MECTHOCTH ¢ TOMOrpachHuecKoil KapToil H u306paXeHHsIMHU,
NOJIyMEHHDIMH C MOMOLUBIO CIYTHUK OB, COOPY KA TPEXMEPHYIO MOACb BOAOCOOPHOro Gacceiina Ha croeM
yuacTke.

Aerexrtusbi-rugponoru (3anAarne ana yyawmxca 3 knacca)

Y HallHeCs H3YUAKOT, KAKHM 00P230M Mbl IOJIb3YEMCS CBOHMN OPIaHAMN MY BCTE H IOUEMY Mbl HCTIONIL3yeM
MPHOOPHI € LC/bK PETHCTPALMN AAHHBIX.

Urpa B pH
yl{‘dLUMCCFI HIPAKOT B UI'PY, MOMOTAKOUIYH HM JIYULIC MOHUMATDL BaKHOCTb NOKa&3aTeasl pH

MoaroroBka K BbINOHEHNIO NPAKTUYECKNX PaboT

Yualuecs NPOXOAAT B KAACCHOI KOMHATE MPAKTHUCCKYIO MOATOTOBKY MO HCMOJb30BAHMK) PHOOPOB 1
AHATUTHYCCKHX HAOOPOB, MPUMEHAEMbIX TIPH BBITOJHEHUH NPAKTHUECKUX PabOT, N3yuas AHAna3OHbl
NOKa3aHHii TPUOOPOB U IIPUUKHBI BOBMOXHBIX OTKJIOHEHHH H OLWHOOK.

loscrony soga!

Yuammecs HAUMHAKOT H3YUaTh 1 AHAJIN3HPOBATH AHHbIC, COOpanHble B paMKax nporpammbi GLOBE.

OtKpbiTHE MakpogayHbl 6€cno3BOHOYHbIX

Ydawmecs u3yvalOT BO3AEHCTRHE XHMHUECKOrO cOCTaBa BOABL Ha (DJ10py H ayHy HX ydyacTKa
HCCJICIOBAHUM.

Mopennposanune BogaHoro 6anaHca

Yuammnecs MOJC/IHPYIOT H3MEHEHHA COCPXKAHUA BOAbl B MOUBE HA MPOTAXKEHUHN roga.



[lporynkay Bogbl

{ lpepHasHavyernne 3aHATHA

(O3HakoMJ1eHu e ¢ HAPOJIOrHYECCKUMHU XaPaAK TECPUC-TH-
KaMH MECTHOCTHU.

' 0630p

Yuamuecs nocelwanT yuacTok FHAPOJIOrHYECKHX
MCCJIC10BaHNH, 1€ OHH MPOH3BOLSAT BH3YaJIbHbIi
0030p, codupast HHGPOPMALHMIO O MECTHBIX METOAAX
3EMJIENO/Ib30BAHUS H KAYECTBE BOMbI, H JOKYMEHTH-
PYIOT CBOH Hab. IO AeHN S, ONpee TS XapaK TEPHCTHKH
BOJOEMA K OTMEéYas MX Ha kapre. B xome aToro
MPEeABAPUTEIILHOMO UCC/ICIOBARMS YYALLHECS 3a1ak0T
BOMPOCHI O MECTHBIX METOAAX 3eMJIEN0JIb30BAHHS U
(M) O XHMHUYECKOM COCTAaBE BOJbI, KOTOPbIE MOTYT
noTpeboBaTh JasbHeliero H3yueHus.

TpoRoOKNTENBHOCTD 3aHATUA

Onna JKCKYpPCHA B NMOJIEBBIX YCJOBHAX U OJHO
KJJACCHOE 3AHATHE.

ypOBEHb NOATrOTOBKHN yYallUXCA
JTro0oil.

BaxHeAwne KoHyenyny

[ToBepXHOCTHBIC BOABI CYLIECTBYIOT BO MHOXECTBE
pa3HuHbIX (POPM, TAKUX, KAK NPY/IBI, 03€pa, PEKU U
CHEKHBIH MOKPOB.

Xapak TEPHCTHKH BObI TECHO CBSA3AHbI ¢ XapaK TEPHC-
TUKAMH OKPYXKaILLEil MECT-HOCTH.

Bopna NEPEMEIACTCA U3 OJHOro MeCcta B Apyroe.

[ToBepXHOCTHBIE BOABI OTJIHYAIOTCS MHOTHMH
Xapak TePUCTHKAMH, MOAJAKLMMUCS HAOJIIOCHHIO,
TAKUMH, KaK L{BET, 3a1ax, CKOPOCTb TeUehns U hopMa
BOJOEMA.

HaBbiku
Habnroodenue Boabl Ha yYACTKE HCCICHOBAHMIL
Onucanue BOAb HA YyYaCTKE WCCTIEIOBAHHI,
Opeanusayu s pe3y1bTaToB Hal IO ACHHUIL,

Dopmyauposanue BOIPOCOB HA OCHORE
HaO M0 ieHIH, TPOM3BEEHHBIX HA Y4acTKe
HCCJICIOBAHMA,

Hoenmudpuxayus B3aMMOCBsI3EH MeX Y
XapaKTepUCTHKAMH MECTHOCTH U
XapaKkTepHCTHKAMH BOABI.

Coobwyerue pe3yibTaToOR NEPBOHAYATIBHBIX
HaOJTIOIEH NI M HX HHTEPNpPETALNH B YCTHOM,
nUcbMeHHoit U rpachuveckoii hopmax.

Omobpaxenue Ha KapTe THAPOJIOTHYECKHX
XAapPaKTEPUCTHK YYacTKa MCCJIeIOBaHMi.

lIpubope! u marepuansi

MarepuaJsibtl 4151 IPUrOTOBJICHAS 3APHCOBOK U
KapT.

HayumHble THEBHHKH YYaCTHHKOB NMPOrPAMMDbI
GLOBE u pyuku.

(D()Toal'll'lapaTbl WJH BUACOKAMEDHDI.

Komnac 1 u3MepHTenbHble MIaHKH HH
H3MEPHTENBHBII IHYP.

IIpo3paunble NIACTHKOBbIE CTaKaHbl HJTH
OYTBUIKH 415t HAOJIOACHHS TPO3PAYHOCTH H
OKPACKH BOABI.

MMoaroroska

[Tonyuenue Tonorpadpuueckux KapT U CyTHHKOBBIX
M300paXk eHHI yuacTKa HCCJICA0BaHMIL.

lpeaBaputensHbie ycnosua

OrcyTcTBytOT,

lpeanocbinku

BopoeM, pacnofl0KeHHbIH Ha BAlIEM y4yacTKe —
4yacTh BogocbopHoro dacceiina. BoaocdopHbim
0acCeilHOM HA3bIBACTCS TCPPUTOPHS, HA KOTOPO
BOAA CTEKACT B OIHY U TY K€ PEeKY U ¢¢ NPUTOKH.
Mopma BogocdopHoro daccelina onpeneasercs
Tonorpagpueit MccTHOCcTH. XapakTCPHCTHKH
OKpYyXatweil MECTHOCTH U METOAbl €cC
HCTMOAb30BAHUS — MOCEJAKH, Topoja, Hocce,
CEJbCKOXO3HCTBEHHbIE paloThbl, CKOTOBOACTBO,
JieCHOE XO3siCTBO (PyOKa 1EpeBbER), €CTECTREHHAS!
PacTUTEABHOCTD, — BJIMSIOT HA XHMHYECK I COCTAB
BOJIbI B BOJOEMAX BOAOCOOPHOTrO Dacceiita.

Ha xapak TepHCTHKH BObI B PEUHOl CHCTEME, 03epe
WJIKM pyzAe BO3ACHCTRYET MHOXECTBO Pa3/MUHBIX
daxkTopos. K 4HcAy Takux XapakTepHCTHK
OTHOCSTCH TEeMMEpaTypa U UBET Boabl, hopMa
BoaOeMa H T. M. B x0a¢ BbINOJIHEHKSI NPaK THUECK X
padoT Bbl OyACTE COOMPATH JaHHbIE, ONPEASTIOIUE
KauecTBO  BOABI, HW3Mepss  CcOofepKaHue
PACTBOPEHHOTO B BOMIE KHCAOPOAA, €€ KHCIOTHOCTD
(pH), wca0YHOCTE M IJCKTPHUECKYH)
NpoBOAUMOCTS. [Tosiesbie HAGIIOOCHHST TTOMOTralOT
YUALHMCS OCMBICJIUBATh B3aHMOCBA3H MeXY
XAPAKTEPHCTHKAMM MECTHOCTH 1 Bobl. HacTosiiee
3aHSTHE SB/ISETCS BBEACHUCM B THAPOJIOrHUECKHE
UCCJIC/IOBAHHS HA YUacTKe U MO3BOJIET 3aJ10KUTh
OCHOBY A5 MOCACAYIOUWHX THAPOJIONHYECKHX
HCC/ICOOBAHUH M NPAKTHUECKHX PadoT.
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lMopaaok npoBegeHNUA 3aHATUA

1. CHpOCI/ITC ydyaliuxcs, YTO OHH 3HAKOT O
MeCTHBIX Bogoemax. Haunurte ¢ BOMNPOCOB
CJACAYOUWEro THIIA.

Kakoe 03epo, Kakyr peky, Kakoil npya
WJIH pyueil Bbl BpEMS OT BPEMEHH
nocemaere?

Kakum 06pa3om Bbl 1H00HTE MPOBOIUTH
BpeMs y BOAbI?

[ToyeMy cyliecTBOBaHHE ITOrO BOJOEMA
uMeeT OoablUOE 3HAUeHHe a9 Bac?

2. TloceruTe ¢ y4alluMHUCH yU4acToK
THAPOJIOFHUCCKHX MCCJICOBAHMIA,
IIpenBapuTe/IbHO HAIOMHHUTE HM O
npaBusiax odecneveHus 0e30NacHOCTH.

Yuawymneca ¢ HadyanbHbIM ypoBHeM
noAaroToBku

3. B oTHOweHNH yualnuxcs MAaAILKHX
KJ12CCOB LIEJIb 3aHSITHSI COCTOUT B TOM,
uyTOObl OHM COBEPILUIIN MPOTYJIKY,
NPON3BOS HAOMIOACHHS N 3aaBas
BOMPOCHI, OTHOCSILIHECS K BOJAE HA HX
yyacTke uccienoBanuii. B Tom uucae,
yyaumecs 3aMeyaroT HalpaRJcHHE U
CKOPOCTb TEUCHHUS B PEKAX WM PYUbsiX,
MMCHOLLMECS] NPYAbl HJIM 03epa, BOAY,
OCTALUYIOCS TOC/IC BbINAACHHS OCAAKOB,
POOHUKH ¥ BJAXKHOCTD MOYRDI.

[ToGy>x nafiTe yuyammuxcsa cocpesoTOYHBATh
BHHMaHHE Ha BOfe, BCTpeuaroleiics B
CaMbIX pa3HooOpa3HbiX hopMax, no mMepe
TOr0, KAK OHH COBEPILAIOT NPOTyJKY N0
yuacTky. Bozpmure ¢ cofoli koHTeiiHEp,
uTo0bl HaOpaTb oOpaszeu Boael. [lonpocure
yualuXxcs ONPeae/IMTh UBET BOADI,
pacckasaTb, UTO OHH 3aMEUAtOT B BOAE,
ABHKETCS JIM BOJA U KaK ObICTPO OHa
ABHXKETCH, KaKHe 00bEKTbl HAXOASTCS
OKOJIO BOfIbl, MOTYT JIH OHH YC/bILIATD
JIBHXKEHUE BOAbl B THLIMHE, KAKOB 3anax
BOAbI, HACKOJIbKO MPO3payHa Ui
3aMYTHEHA BOAA, U T. 1l

4. TlopyuuTe yvyamumcs onucaTh pacnoJio-
AKEHHE U Pa3Mepbl yuyacTKa UCC/1eI0BaHui,
AcJast 3apUCOBKH M (M) 3aMETKH.
CpaBHUTE pacnosOXKeHHe BOAOEMA ¢
PAcnoJI0XKEHHEM APYTUX XapaKTepHbIX
NPU3HAKOB YYacTKa — [JepEBbEB, XOJIMOB,
u T. . [odyxnajitTe yuaumxcs 3agaBaTs
BOMPOCHI O BO3MOXHBIX UCTOYHHKAX
BO[BI.

CmyOenmsl ApUSOHCKOCO YHUGEPCUmema

GOHIROJTHSHONT UBMCPCHU S /)H, .’)./[(’I\‘l}l/)(ﬁ)l/)()(i()()-
HoCmu u yestouHocnmu GO0,

Yuawmneca co cpegHumM n BbiCOKUM
YPOBHEM MOArOTOBKU

3. TlopyuuTte HECKOJLKHM Ipynnam
YUalMXCs TPOH3BCCTH PA3BCAKY B
PA3JAMUHBIX YaCTAX yyacTka
uccesaeoBaHuii. B kax aoii rpynne
HA3HAYDTE yUALMXCSl, BBIMTOJTHSOLUX
0053aHHOCTH X YPHAIMCTA, KapTorpada,
pucoBajibiinka 1 hotorpada. Y vammecs
JOJIKHBI HAUATh AOKYMEHTUPOBAHUE
pe3yabTaTOB HX HaOJIHOACHHUI,
OTHOCSILUNXCSI K TIOPYUEHHOH UM YacTu
yuacTtka. KakoBbl BHEIUHHH BUO U 3a0aX
BOJbI B X YACTH YUACTKA, U KAKHE
dopmbl oHa npuHumaet? Caeayer
OTMEUATh XapaKTEP MECTHOCTH,

OKPY KAIOLWEH U3YUaeMYH0 TEPPHTOPHUIO:
JKHJIbIE 3aCTPOHKH, CETbCKOXO39HCTREH-
HbIE YrOAbsl, NPOMbILITEHHbIE OOBEKThI,
JIECHCTYHIO UJIH 3a00JIOUEHHYH0 MECTHOCTD,
W T. 0. Yualuecs JOJKHBI 0003HAUNTD Ha
KapTe 0Ollie KOHTYPhl H OCHOBHbIE
XdpAaKTEPHCTUK Y MOPYUECHHOH UM
TEPPUTOPHH U OTMETUTH, KaKue
KHUBOTHBIE U PACTEHHS BCTPEUAOTCH Ha
3TOH TEPPHUTOPHH OKOJO BOAKI U B BOJE.
KakoB ykJI0H MECTHOCTH, MpUJICrarouicit K
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0003peBaeMoil yUalIHMHUCS YacTH
Boaoc6opHoro dacceiina?

4. BepHYBLIUCh B KJJAaCCHYI KOMHATY,
yuaiiHecs A0J1KHbl COCTABHTH ODLLYIO
K4pTy yvacTKa HCcCAe0BaHUI U3 KapT,
MOACOTOBJICHHBIX OT/E/IbHBIMHU I'PYNIAMHU.
BoigpasiiTe pa3JHuusg U CXOICTBO MEX/Y
SBJIEHUSAMH, HAOIIOAABLUNMHCS
pa3JIMUHBIMH PPYNNaMu, 1 00Cy X aaiiTe
3aMeueHHble 3aKoHoMepHocTd. [Tobyx-
JaiiTe yyalMXxcs NoJb30BaTLCH
pe3yJbTaTamu UX HaOI0ACHHUIE ¢ TeM,
4TOObl O0OBACHUTH, KAK BOJAA MonaJsia Ha
YUYACTOK MCCJEAOBAHMUIA, KAK OHa
MPOTEKAET Uepes ITOT YUACTOK, Ky/a OHa
CTEKAET U KaK XapaKTEPUCTHKH
OKpYKarLlei MECTHOCTH BJMSIOT Ha
KauecTBO BOAbI, B OCOOEHHOCTH B
NePUOABI BbIMAACHHS 10X AEBbIX OCAAKOB,
TASIHHSL CHETa, NOJ0BOAbS U T. . Kakuc
BOMPOCH! BOZHHKAKOT Y yvawuxcst?
FaNUIIKUTE DTH BOMPOCH! H BBIBECHTE HX B
BHE 00bSIBJICHHS HA CTEHE B KJIACCHOIT
KOMHaTre?

5. Kpome Toro, nonpocuTe yyaiuuxcs
00CY/INTb HEKOTOPDLIC U3 CACAYIOLINX
BOMPOCOB.

Kakue MeTo/bl 3eMIeNONb30BAHIY
HAOTFOAA/IMCh YUALLMMHCS W ObLIH
nepeuncsaenbt MH? Kak, Mo X MHEHIH,
ITH METOABI 3EMJICNOJIb30BAHHSI MOTYT
M3MEHHTb XaPaKTEPUCTHKH BOAbI?
TTOBUSIOT JIM OTH METOABI Ha KAUeCTRO
BOAbI?

B xakoii hopMe Boaa vauic Bcero
BCTPEUAJI4Ch HA YUACTKE HMCCIIEAOBAHHIL, H
UTO MOXHO CKa3aTh O KaUeCTBE BOAbI HA
OCHOBe 2TOrO (hakTta?

Habroganuch M Kakue-u00 Npu3HaKy
MCMOJb30BAHUA BOAB! JIFOAbMH? KaKOBbI
ObLIM NPU3HAKH UCMOJIB30BAHUS BO/bI
JHKUMH H IPYTHMH XHBOTHBIMHU?

Hanvuesine uccnenoBaHna

1. Tlo mepe exXeMeCsUHbIX NOCELIEHUH
yuacTKa HCCICAOBAHUI YUALIMMHUCH,
BBHIMOIHAIOWAMH NPaK THYECKHE PadOThI U
PETHCTPUPYIOLUINMYU JaHHbIC, HATOMKHANTE
HM O HaOJIIOACHUAX, NPOU3BEACHHDIX B
XO[I€ ITOr0 3aHATHSA, H NPOCUTE MX
peructpupoBaTh Habsrogaemble
U3MEHEHUS B HX HAyUHbIX JHCBHHKAX
yuacTHuKOB nporpammbl GLOBE.

2. KosanyecTBo M KayecTBO BOAbl —
GdakTOpbI r7106a/IbHOTO 3HAUCHHS.
Cobepure BCO HHGOPMALUIO O BallEM
YyUuacTKe THAPOJIOrHYECKHX HCCAE€A0BaHHUI,
NOJIYUEHHYH) yUaLIMMHCH, H NOATOTOBRBTE
o0liee OMUCaHue ero XapakTEPUCTHK,
BKJIKOUMB TaKHE MaTepUasIbl, KaK rpadpu-
KH, TOCTPOCHHbIE HA OCHOBE [10J1y YEHHDBIX
THAPOJIOTHUECKHX AaHHbIX. OOpaTtuTech K
yyawmuMcs Apyroi WKOoJIbl, yxe
coo0WHBIIEH rHAPOJOTHUECKHE OaHHbIE, U
MONPOCHTE UX TOCTPOUTD IpadhHKH
MOJYyUeHHbIX HMH AaHHbIX. QOMensiiTech
rpadpHKamMu ¢ yUallMMHCs APYroi WKOJbl
H CPABHUTE JAHHBIC, TOJYUCHHbIE 0OCHMH
WKOJAMHU. 3aTeM yualuecst KaxX aoi u3
KO DOJKHBI MOATOTOBHTH NHCHMEHHOE
OTIMCAaHIE XapaKTEPHCTHK YUacTKa
THAPOJIOTHUECKHX HCCCAOBUHMI,
M3Y4aeMOro Apyrol WKOJI0i, ¢ yKa3aHHueM
pa3aHURIT MEX Y yYACTKaMH ABYX WIKOJI.
[focre 3TOro yuaumecs MoryT
OOMEHSITHCS TAKHMHU OMHCAHUAMH H
00CYIHTb BOMPOC O TOM, HACKOJIBKO
OMUCAHUS, COCTABACHHDBIE TONBKO Ha
OCHOBE AAHHDBIX, OTJHYAKTCS OT
NEPBOHAYAIBHBIX OMUCAHHIA,
MOATFOTOBJICHHBIX HA OCROBE (HaKTHUECKHX
HaOJMOAeHHI 1 AaHHbIX. BulsicHnre, kakue
BBIBOABI MOXHO CACTATb HCKJIKUYHTEIIBHO
Hd OCHOBE JaHHBIX, H KAKHC BbIBOADI
TpeGYHOT HEMOCPEACTBEHHbIX HADIOAEHHIA.

OuexKka ycnexoB y4alnxca

[Topyuste yyauiuMcst NOATOTOBHUTH IKCNOSULMIO,
WJITIOCTPUPYIOLLY ) HMEIOWWYocs Y HIX nHdOpMa-
uHI0 00 HCCIeayeMOM BOAOEME, B TOM UHCje O
METOIaX 3eMJIENOJb30BAHNA HA OKpYXarouwei
BOAOEM TEPPUTOPHU, O BJAUSHHH DTHX METOLOB
(0.1aronpUs THOM 1 HEOTAMONPUSTHOM ) Ha KAUECTRO
BO/Ibl M TOM, KaK TAKOE BJIMAHHE OTPAXKAeTcs Ha
pbide, XHBOTHBIX U JIIOASX, 3ABUCSIIMX OT BOMbI.
[Toaenurecs nosyueHHol uudopmauneii ¢ Apyrumu
YyUQIIUMHCA H C MPEACTABHTEAAMH OOUECTBECH-
HOCTH.,

Ucnonb3oBaHHaA nnTeparypa

YueOHblii MaTepuas MOArOTOBJIEH HA OCHOBE
paszaena [lpocyaxa y pexu (River Walk)
PYKOBOJCTBA [1J1s1 YUHTEJIcH, NOATOTORJIEHHOTO B
pamkax nporpamMmMbl Ground Truth Studies
ACHEHCKOr0 HHCTHTYTA UCCJICA0BAKHS IJI00AIbHBIX
U3MEHEHHIT, a TAK/Ke Ha OCHOBE MaTepHasloB
nporpamMmbl Ocmbicsieniie nomora (Stream Sense)
B paMKax npoekta Omxo0ul, OKpYKarowas cpeoa u
mexnonoeus (WET) Ynpasiienuda no oxpane
okpyxatoweii cpeanl CIIIA.
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MopenupoBaHue
BopocbopHoro 6accenHa

lpeaHasHayeHne 3aHATHA

O3HaKOMJIEHHE YualiUXcsi ¢ BOAOCOOPHBIM
GaccelHOM M MPOHUCXOMSIIIMMHU B HEM TTPOLECCAMH.

O63op

Yuamuecss ¢ HaYaJbHBIM YPOBHEM MOATOTOBKH
CO3AIT TPEXMEPHYI MOJECJb BOAOCOOPHOrO
GacceifHa U TPOBOIAT IKCNEPHUMEHTDI, OTHOCSILLHMECS
K CTOKY BOJBI. YYaluecs cO CPEAHNM H BBICOKHM
YPOBHEM HOATOTOBKH NOJB3YIOTCS TONorpaduyec-
KHMH KapTamHd U U300paKeHnsIMU, MOJTyYEHHBIMH
¢ nmoMoubl cnyTHukoB Landsat, nogrorasnusas
TPEXMEPHYI0 Mofdes b BogocbopHoro Oacceiina u
NPOBEpSAs CBOU THMOTE3bl, OTHOCAMHKECS K CTOKY
BOJIBI.

TpononXNTeNbHOCTb 3aHATHA

Hauanbnoui YPOGEHb nOOCOMOBKU.! OJIHO KJ1ACCHOE
3aHATHE.

Cpeonuii u @blcOKUl YpOGHU NOOZOMOSKU: NBA UIH
TPH KJIACCHBIX 3aHSITHS.

YposeHb noarorosku

JIro00i.

BaxHeiuwne KoHuenunn

Bce ocaiku v CTOYHBIE BOJIB!, IONAAAIOLIHE B
BOJOCOOpHBIL DacceliH, HanpaB/ISlOTCS B
o01ii BOXOCTOK HJIH BOJOEM.

Y4acTox rujipoJIOrHUECcKUX UCCAEN0BAHUE —
vacTh BofocbopHOro dacceitna.

CroiicTBa BogocOopHOro Gacceiina 3aBUCIT OT
(puznUecKUX XapaKTEPHCTHK MECTHOCTH.

HaBbikn

Modeauposanue BogocbopHoro dacceiina.
IIpoeno3upoganue CTOKa BOJ.

Humepnpemayus KapT 1 u300paxeHuil ¢ uesbto
cO3AaHud (pu3NYecKoil MoaeHn
BogocOOpHOro Gacceiina,

Tpubopsl u marepuansi

Hauansnsii ypogens no0comosku

(DaHepHBlil LMT MJI0AAbI0 IPEMEpHO 1 X 1 M.,
KamHu pa3ziuyHbIx pa3mMepos.

Jluct nnacruka.

Jleiika.

Cpednuii u eblcokull ypogeHs n002omosKku

Tonorpaduyeckas Kapra y4acrtka
T'UApPOJIOTHYECKUX MCCEN0BaHuIL 1
OK DY XKaHILER MECTHOCTH.

HN3o6paxenne yuactka ucCaeqoBaHuil mo
nporpamme GLOBE, nosyuentoe ¢
nomouiblo cnyTHuka Landsat
(NpeocTaBIseTcs yuyacTHHKaM Nporpam-
mbl GLOBE).

MaHepHblil WUT NIOWAABI npuMepHo | x 1 M.

I'unc, naacTuAMH WK Apyrofi Matepuan s
JIENKH.

['epmeTH3HpYIOWNIT COCTAB UJIM XO3SHCTBEHHDbIN
NJIACTHKOBBI AMNKHil 06epTOUHbI#H
MaTepHaJ.

lMoaroroska

[IpurotroBbTe TpedyeMble MaTEpPHAIDI.

[Tonyyure tonmorpacduueckue kapthl (CM. paszjesi
[lonyuenue kapm u u300paxerutl, HOJYUeHHbIX
OQUCMAHYUOHHBIMU MemoOamu B rnaBe Komniexm
npubopos8 U Mamepuantog).

lpeaBaputenvHbie ycnoBuA

Cpednuii u 8vlCcOKUl ypogseHnb HOO0COMOBKU:
TpebyeTca MOHMMAHHE OCHOBHBIX NMPHHUUTOB
kaprorpacupoBaHue 0 ymMeHHe o0Opamarscs ¢
TonorpapHUECKUMU KapTaMu U u300pakeHHIMH,
NOJIyYEHHBIMH € MOMOLIBIO CNIYTHUKOB Landsat.

TlosicHeHHsI, OTHOCSIIKECS K 0003HAUSHUSIM Ha KOH-
TYpHBIX Kaprax, cM. B pasfxene «OCHOBBI
KOHTYPHOr0 KapTorpaupoBaHus» B npusi0xeniy
K 3TO} IJ1aBe pyKOBOJICTRA.

lpeanocbinkmn

Ha reppuropun BogocOGopHoro dacceitHa Bce 0caakH
W CTOYHbIE BOAbl (BOAA M PacTBOPEHHbIE B Heii H
B3BCLICHHBIE B Heil BEWECTBA) HANPABJIAKTCH B
oduee pycsio nin B oduii BogoeM. Bomopaimenom
Ha3bIBACTCS BO3BBILAOMIAACST YaCTh peabeda
TEPPHTOPUH, pazaeasrouias pa’3JHUHBbIE

BopocOopHbie Oacceiinbl. Bbl, MoxeT ObiTh,
CAblaJH O KOHTHMHEHTAJbHOM BOJOpa3aenc B
CIHIA — o xpebre, KOTOPBIil pazgeaseT Bogocoop-
Hble Dacceiinbl peK, BNaAaUMX B ATJaHTHUCCK N
1 Tuxuii okeanbl, boablwnie BogocbopHbie paszaebl
KOHTHHEHTAJIbHOrO MacuiTaba coCcTOST U3 MEHBIIHX
Bo0cOOpHbIX DacceiHOB OTAeIbHBIX peK. B xome
HACTOSILIEro 3aHATHS yyalluecs OnpeacsioT
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pacnoJIoKeHne MecTHOro BogocOhopHoro Hacceiina
i CO3AAI0T ero MOJE b, KOTOpasd OyaeT noJie3Ha npH
AajibHellleM H3yuyeHWn UX ydacTKa THOpOJIo-
rMUECKHUX HCCTAeAOBAHUM.

JledaTesbHOCTL YesI0BeKa, HanpuMep, CTPOUTEMb-
CTBO MJIOTHH, BBI3BIBAIOLIUX HAKOMJEHHE BOAbL B
pe3epByapax, OTKJOHCHHE BOJOCTOKOB 4epes
BOAOpA3/ebl ¢ TE€M, UTOOBl HalpaBHTb BOAY H3
OIHOro BopocOopHoro GacceiiHa B Apyroi, nian
H3MeHeHie TonorpadpHH MECTHOCTH B XO0A¢€
CTPOMTEJ/ILCTRA IOPOr U JIPYTHX WHPPACTPYKTYP,
MOXET MPUBOTUTb K W3MEHEHHIO XapaKTEPUCTHK
BogocOopHbix facceitno. M3yuenue Bogocboproro
DacceiiHa ¥ ¢ro MOACIHPOBAHHE NOMOTAKOT JIOASM
NOHATH (PAKTHUCCKUE XAPAKTEPHCTHKU CHCTEMBI
BOOOCHAO KEHHS, KOTOPOIl OHU NMOAB3YHOTCH —
y3HATh, OTKYyZ4a OepeTcsds Boga, rje OHA
HAKaIJHBACTCS M Kyda OHa TeyeT. Ha OCHOBE Takux
SHAHUH JIIOMH MOTYT TPHHUMATh OTBETCTBEHHbBIE
peleHns, OTHOCSIHECS K NOTPeOCHHIO BOAbI H
3AlIMTE BOAHBIX PECYPCOB.

llopApok npoBeneHnA 3aHATUA

Yuauneca ¢ Ha4yanbHbIM ypoBHeEM
nogroToBku

I.  PasmecTnre HECKOJILKO KdMHEH
pa3aAMuHOi (DOPMbI H Pa3IHUHOTO
pasmepa Ha hanepHoM wute. [Tonoxure
MOBEPX KAMHCH JIMCT TOHKOrO NJIacTHKA H
000X MUTC TJIACTHK BOKPYF KAMHE#
TAKUM 00pas3oM, uToObl pesibed mac-
THKOBOFO JIMCTA IPUMEPHO
COOTBETCTBOBAM hopme i pa3mepy
KAMHEH u 4TOObI 00pa30BAINChH
BOBBBILECHUS H Yry0IeHUS.

2. CnpocHTe yyauluxcs, uTo, Mo X MHEHHH),
MPOU30HAET, €CJIM OHH HAJIBIOT BOAY Ha
MJIACTHK HA PA3JIMUHBIX yUacTKax MX
MOJEJIH.

3. [locne aToro mopyunte yualuMcs HaJIHTh
Ha Mogesb Boay U3 sieilkn. Boay caenyer
HAJTUBATH 0 TEX MOP, MOKA He
00parsyroTcst HeOOIbLUHE MOTOKH.
[IponadtoaaiiTe 3a TeM, KaK CTEKAET
BOAA H I/IC OHA HAKAMJIHBACTCH.

4. OOcymdre ¢ yuauuMics WX HaO 0 ACHHS,
oOpatasi ocodoe BHHMAHHE HA TO, KAKHM
00pa30M CTOK BOJIbL 3aBHCUT OT POPMbI
MOZEJTH.

5. CnpocuTe yvammxcs, 4To Npous3oiigeT,
€CJIN OHM MePeMeCcTAT KAMHI B Ipyrue
mecta. CripocuTe HX, KdK OHI Pa3MeCTH/H

Obl KaMHH, UTOOBI NOJYUHTDb GoleE
OblcTpble HoH 00J1ee MENJIeHHbIE TOTOKHU
BOAbI HJIK YTOOBI B TOM HJIM HHOM MeCTe
HAKaMIMBAJIOCh OOJIbILE HIIH MEHbLUEe
BO/IbI.

6. llonpocuTe yvyammxcs nepeMecTUTh
KaMHH, YTOOb! MTPOBEPUTb UX THIOTE3bI.
[loBTOpUTE M3MEHEHHE pesibeda MOAEH
HECKOJ1bKO pas.

Yyaiymneca co cpeaHumM u BbICOKUM
YPOBHEM OArOTOBKM

1. BapgaiiTe caeaytolume Bonpoch.
Yro Takoe BogocOOpHbIiT acceiin?

[Touemy BogocOopHble HacceiiMbl HMEIOT
00.TblI0E 3HAUCHHE?

2. BwipaiiTe yuawumcst ronorpapuueckue
KAPTbl Ballero pailoHa ¥ U300paKeHus
BaLIEro yuacTka UCc/IeI0BaHui,
NOJTyUeHHbIE C TOMOLLbIO CIYTHHKOB
Landsat. [Tomorure yuawumest
Pa300paThes B TOM, UTO H300paXeHO Ha
Tonorpauueckoil KapTe U CyTHUKOBOM
U300paXKeHUH, U KAK OHH COOTHOCHTCS.
HoMoruTte yualunMcs UCoJib3oBaTh
NOJIYUEHHOE C MOMOILBIO CTYTHHKOB
H300pUKECHIE B KAUCCTBE
RCIOMOraTeAbHOT O [0J1E3HOT0 HCTOYHHKA
unchopmauuu. [Tonpocure yuaumxcs
Ha3BaTh HAHMEHOBAHUE MECTHOrO
Bo0cOOpHOTO Hacceiina U HaliTH €ro
rpaHnubl. KOHTYpHbIC JIMHIK 1
0003HAYECHHS BBICOTHI HaJl YPORHEM MOPSI,
VKd3dHHBIC HA KAPTE, IOMOFakoT
OfnpeaessaTh TPaHHUBI BOAOCOOPHBIX
OacceitHoB. OTMETHB BEPLUMHBI XOJIMOB U
xpedThl (pesibedHbie BO3BbILICHHS),
yuallHecss MOT'YT OTMETHTb FPAHULbI
MecTHOro BogocOopHoro Gacceiina.

B nepByto ouepedb ydawuecs A01KHbI
BLIOPATH JIETKO OMO3HABAEMBIH MYHKT,
HAMPUMED, YCTbE Pyubst. JABHrasch «BBEpX
o0 TEYCHUIKO» PYyUbsd, OHH JOJIKHDI
OTMETHTb PYrHe JIETKO OMO3HABAEMbIE
MYHKTbI, HAMPUMED, BEPILMHBI U XPEOTHI,
pasaessiomue 6u3exKalue pyubH.
Crpocure yyaumxcs: «[Touemy Boma
CTEK4eT B 3TOM HANPABJICHHN?»
[TonpocuTe yualuxcs YKa3aTh CTPEJIKAMU
HampaBJieHus cTOKoB. 1o mepe
N0DABJICHUST HOBBIX MYHKTOB H KOHTYPOB,
Kapra BogocOopHoro Oacceiina dyner
CTAHOBUTbCS BCe 00J1€€ NOHSITHONH H YETKO
0003HAYCHHOIH.
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3. Boupaiite yuawumces MaTepHasbl,
HEOOXOANMBIE /151 TOCTPOCHHS MOJCJTH
MECTHOTO BOAOCOOpHOTO OacceiiHa.
N3rorasiiiBas MofieJib, yualnecs MOryT
T0J1b30BaThCA JIOOLIM MOAXOSILIMM
MaTepHaJoM — THICOM, MJACTHIMHOM, H
T. n. Ilonpocute yuawmunxcsa pazge/uTbhes
Ha HECKOJIbKO HeGobLKMX rpynmn, paboras
Hag Moaesibto. ['oToBYO Moaesb caenyeT
MOKPHITh TOHKHM 00EPTOUYHBIM NJACTH-
KOM.

4. Ilo OKOHYAHWH MOATOTOBKH MOAEJIH
MOMPOCHTE YUAIMXCS HAJTUThL BOAY Ha
MOAE/Ib H MPOCIEIUTD, B KAKHX
HaNpaBJIEHHAX BOAA JBUKETCS NO
BOA0COOpHOMY Oacceiiny u CTEeKaeT Jin OHa
B HAjlJIe Kallee pycJio.

5. OO0CyanTe B3aUMOCBSI3b MC XK1Y
(DUBHUECKHMH XapaK TEPHCTHKAMH
BoocOopHOro Hacceiina u
PACIONIOKEHHEM YUaCTKOB, Had KOTOPbIX
BEAETCS YEJIOBEUYECKAst AESTEAbHOCTD.
Obpature 0coboe BHUMaHHE Ha
3aKOHOMEPHOCTH pacnpeaesieHust TOTOKOB
BOJIbI B BaweM BOAOCOOpHOM (acceiite.

Hansneswmne nccnenqoBaHna

1. YacTbro Kakoro doJiee KpynHoro
BOAOCOOPHOrO DacceiiHa stBAsIeTCsl
MECTHbIII BOA0COOpHbI Dacceiin? HacTbio
Kakoro ewe 6oJsiee KpynHoro
BOAOCOOPHOTO Baccelina sSBasercs, B
CBOIO OUEpeAb, ITOT BOAOCOOPHHII
Oacceiin? IMpononkaiitTe 3aaaBaTh 3TOT
BOMPOC B OTHOLIEHUH BCe Gonee
KPYNHOMACHTAOHBIX BOJOCOOPHBIX
Oacceiinor? Kakoii BogocOopHblii Dacceiid
KpyMHee BCeX OCTasbHbIX?

2. CpaBHuTe H300paxeHHs paiioHa, HeJABHO
NOJYyYeHHbIE ¢ TOMOIIBIO CHYTHUKOB, C
1300paXeHnsIME, NOJIyUSHHBIMU paHee.
Kakue u3mepenus BoaocOOpHOTo
OacceiiHa MPOM3OLIIM 3a Npollle/iiee
Bpems?

OueHka ycnexoB yyalmnxcA

1. Ilompocure yyaluxcs HANHCATH COUHHEHUE
Ha TeMY «3HauyeHue BOOOCOOPHBIX
HacceitHOB».

2. IlompocuTe yuyalUxcs ONUcaTh, KAKUM
00pa3oM KaXX /bl U3 MPAKTHUECKUX padoT
no teme «[ ' uaponoruyeckue
HCCJIEIOBAHHSI» CBsI3aHA C IOHUMAHHEM
XapaKTePUCTHK BOZOCOOPHBIX OACCEHHOB H
HX 3HAUEHHS,

3. [llonpocute yualuxcst ykasaTb Ha
Tonorpadguueckoii KapTe u Ha
CNYTHHKOBBIX H300PaXEHHIX HECKOJIBKO
€CTECTBEHHBIX OTJIMUMTE/IbHBIX NPU3HAKOR
BOZOCOOPHOro OacceiiHa H HECKOJTbKO
NPU3HAKOB YE/0BEUECKOil eI TETbHOCTH.
Haiigute cOOTBETCTBYIOIINE YUACTKH H
NYHKTBI HA MOJE/TH BOTOCOOPHOTO
Daccelina.

4. llompocuTte yuaiuxcs onucaTh, KaKUM
o0pas3oM Oyaylwas yeaoBcUecKas
ACSITEABHOCTD MOXKET 3aBHCETh OT
hu3NUECKUX XapaKTECPUCTHK
BogocHopHoro Gacceitna. [Tonpocute nx
BBICKA3ATh CBON MPCAMOJIOKCHUSI O TOM,
KaKUM 00pas3oM ui3ndeckue
XapaK TePUCTHKH BOAOCOOpHOro Oacceiina
OyneT BJAUSTL HA ACSITEJBHOCTD JIIOACH.

5. [lonpocure yuauxcst ONHCATH, KAKUM
00pas30M YEJOBCUYCCKAsl ACSITCABHOCTb
BAUSET Ha HopMY BOIOCOOPHOTO Dacceiita
H, COOTBETCTBEHHO, Hid HAIPABJICHHE U
reorpaduK CTOKa BOIBI.

Ucnonb3oBaHHaA nureparypa

Marepuas noaroToBACH Ha OCHOBE pasaena
Modess sodochopnoco bacceina (A Watershed
Model) PYKOBOOCTRA  And yuyuTeacii,
NOAFOTORJIEHHOTO B pAMKaX NPOTPAMMbI HA3EMHbIX
HCCAC0BAHUN 0OBCKTORB, 3apCTUCTPUPOBAHHBIX
cnyTHUHKOBBIM o0opynosauueM (Ground Truth
Studies) AcneHCKOro WHCTHTYTA MCCAEI0BaHMS
rA00aJIbHBIX H3MEHCHHI, 4 TAKXC Ha OCHOBC
JONOJIHUTEAbHOH HHGOPMALHK, coaepxKalleics B
pykoroactse loxumanue sGodocHopnbix Ouccerios
(Understanding Watersheds) YnpaBJjeHHsi CHCTCM
BOAOCHAOKCHUS JOJIMHBL pekH TeHHeccH.
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llpepHasnayenne 3aHATUA

3aHsgTHE NOMOraeT yyauliMcsd NOHATD, YTO B BOJE
CONIEPKHUTCA MHOXKECTBO BEILECTB, KOTOPBIE MOJKHO
00HAPYXKHTb ¢ OMOLIBIO OPraHOB YyBCTB, U MHOT'O
APYTHX BEIECTB, KOTOPBIE MOXHO OOHApYXHUTb
TOJIBKO C TIOMOLIbIO TPHOOPOB 1 PEaK THBOB.

O630p

Yuamuecs NbITAOTCH ONPeae/iHTh BELIECTBa,
COMIEPKALMECS B BOAE, C NOMOILbIO NATH CNOCOOO0R
BOCIIPHATUHSA (OPraHoB YYBCTB). 3aTeM OHHM NOJIb-
Iy10TCs npubopaMu, NPeyCMOTPEHHBIMHE B PAMKaXx
nporpammbl GLOBE, BmaBnss BeuecTsa,
cofepKalHecs B BOAE.

llpogonxnTenbHOCTL 3aHATUA

OnHO KJ1aCCHOE 3aHATHE.

YpoBeHb nogrorosku ydalnxca

Hauanbnbiil.

BaxxHenwne KoHuenummn

[IsiTh cnOCOOOB BOCNPUSATHS AAIOT
BO3MOXKHOCTb MOJIY4YUTh NPEICTABACHHE
00 oKpyxKalLleM Mupe.

Pazsmunbie opraibl 4yBCTB NMO3BOJISIOT OOHApY-
KUBATh Pa3JIHUHbIEC SBJICHHUS.

[Tpubopsl 1 peaKTHBBI NIOMOTal0T YTOYHUTD
BOCMPHHUMAEMYIO KapTHHY
OK Py XaloIlero Mupa.

Hasbiku

ITouck oTBETOB Ha BONPOCHI.

Dopmyauposanue THNOTES B OTBET Ha
BONPOCHL

IIposedenue d>KCIEpUMERTA.
Habnrodenue 3a IBISHUIMU.
Pecucmpayusi JaHHbIX.
Ioocuem (cnoxenue).

lpubopsel n marepuansi

B pacyuere Ha kaxgywo rpynniy n3 4—5
yyawnxca

5 mpo3pauHbIX NJACTUKOBBIX CTAKAHOB MJH
04aHOK.

5 MAacTHKOBBIX JIOXKEK.
DnoMactep A/ HyMEpalHH CTAaKaHOB.

Marepuasbl, 103B0J40LIME AEMOHCTPUPOBATD
00HApY X EHHE BEILECTB B BOJE ¢ MOMOLUBIO
Kax10T0 H3 CNOCOOOB BOCIIPUATHA
(OpraHoB UyBCTB):

JKEeNTast nuieBas Kpacka, JHMOHHBIH COK
WJIM OKpALlUEHHAs COAOBAs BOJAA
AN IEMOHCTPAlK OOHAPY XK eHUsI
BEILECTB C MOMOLIbIO 3PEHUS;

NOBAPEHHAT COAa A5 AEMOHCTPAUUH
o0Hapy K eHHsl BEWIECTB ¢
NOMOLBIO OCH3AHNUS;

JIHMOHHBI COK, YKCYC 1119 JeMOHCTpPalliK
00HAPY K EHUSI BEILECTB C
MOMOLLbIO ODOHAHUS

COJib, Caxap, AUCTHJIINPOBAHHAS BOJIA,
BOJA HW3-NIOJ KpaHa A1d
JEMOHCTPAUKH BKYCOBOI'O
00HapyXeHHs BellecTB*;

CO/I0Bad BOAA [J1 JeMOHCTPALHH
CJIYXOBOI'O OOHApyXeHUs
BELIECTB.

JIMCT BBOJA JaHHBIX

*BkycoBoe 00HapyKEHHE BEIIECTB
AEMOHCTPUPYETCH N0 YCMOTPEHUIO YUATES.

loaroroBka

[IpuroTosbre 00pa3ubl BOALl A8 NPOBEACHHUS
3KCMEepHUMEHTA M KONMU JINCTA BBOJA AaHHBIX
«J1eTeK THBBI-THAPOJIOTH».

lpeaBapurensHsie ycnosua

OTcyTCTBYIOT.

TIpeanoceinkn

KpyrosopoT Boabl B npupofe (FHApOJIOruyuecKuii
LMK JT) IPMBOZU K MOCTENEHHOM 9PO3HHE KOHTUHEHTOR
(co ckopoctbro 30 ¢m B roa B cpeanem). Hacto
BBIMBITOrQ BOAOIH MaTepuasia NepeHoOCUTCs peKamu
B OK€dHbl KaK B BME B3BEUIEHHbIX B BOAE TBEPAbIX
yacTHl (HanpuUMep, NecKd, TJIMHbI H HJa), TaK U B
BHMJIE PACTBOPEHHbIX BEWECTB (HanpuMmep, coneii).
3TH BEIIECTBA MOXHO CUUTATh €CTECTBCHHBIMU
3arpsA3HATEIIAMY; K HX YUCTY MOT'YT OTHOCUTCS KaK

PACTBOPEHHDII H3BECTHSIK (KApOOHAT KAIbLUMSL), TAK
¥ PACTBOPEHHbBIE MHHEPAJIbl, COACPKALLHKE TAKEJIble
METaJijibl, TaKHe, KaK CBUHel, KaAMHA U UMHK.
Jlpyriie BeilecTBa NONAAAT B THAPOJIOTHYECKYHO
CHCTEMY B PC3YAbTATE ACATEbHOCTH YEN0BEKA —
Hanpumep, HedTb, KaHAJHIALUHOHHBIE OTXOAbL,
XuMuuecKue yaoopenus u nectunuasl. O4veBHOHO,
UTO BCE 3TH COAEPXKALIUECS B BOAE BelleCTBA
OKa3blBAKOT BJIMSHHE HA BCE XKHBbIE OPraHH3Mbl,
o0HTAlOLME B BOAE U MOTPedJIsitOLIe BOY.
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Yuenbie pazpadoTasyu aHATUTHUECKHE TECTHI,
NO3BOJAWHE OOHAPYXHBATL pa3JIHuHbIE
coaepxamuecss B BOAE BELIECTBA, MOJE3HBIE H
BpEAHBIC, ECTECTREHHOTO HJAH HCKYCCTBEHHOTO
MpOUCXOXACHUS. 1 U3MepeHus: cogepAKanus
BCLUICCTR B BOAC HJIM XapakTEPHCTHK BOABI,
KOTOpbIC JIFOAU HE MOTYT ONPEAEJISITh ¢ TOMOILBIO
OPraHoB UYBCTB, HCTOAb3YKTCS ApHOOPHL H
PEAKTUBBI.

TlogroroBKka kK npoBEeAEHNIO 3aHATUA

. JInsa kaxaoit rpynnbl yyawmxcst
MOAroTOBbTE padounii HAbOP CTAKAHOB C
BOJION, B KOTOPYHO A00aBJIEHDI, B
HeDOJIBILMX KOJHYECTRAX, Pa3JIMUHbIe
«HEH3IBECTHBIC BEIIECTRA» (COMIEHAN BOAA,
CO0Bast BOAA H T. M.); (yvaluuecs He
AOJIKHBI 3HATDH, KAKHE BEIIECTBA ObLIN
A00aBJICHBI B T€ WM HHbIE CTAKAHDI).
Kpome Toro, B OOUH W3 CTAKAHOB HAACHTE
BOAY U3-MOJ KpaHa.

. Passi0xnTe JT0KKH U151 3a4CprblBaAHUSI
HCCTIEAYEMOI BOADI.

. [Iponymepyiite cTakanbl homactepom.

. Pumaiﬂe BCCM YHALIUMCA KOIMUK JTHCTA
BBOOd JdHHBIX.

lMopAagok npoBeneHnA 3aHATUA

OO0CcyauTe ¢ y4valMMHUCS TO, KaKMM 00pa30M OHH
TOJIB3YIOTCS OpPraHAMH YYBCTB, OOHApY X HBAHUSI
SBJICHUS B OKpY Katoueii cpeac. ObcyauTe npenmy-
WEeCTBA U OFPAaHHYEHHS KAXKJ0r0 H3 Cnocodon
BOCAPUATHS (OPTAHOB UYBCTB). Y yallnecs MOryT
NOoAyMaTh Hafd CACAYIOWUMH BOMPOCAMH.

l.  Kaknm obpasomM Mbl OOHAPY K HBaeM
ONACHOCTDL ¢ NOMOUIBH 3peHusi? B Kaknx
CHTYalUMSIX HALLE 3PEHUE CTAHOBUTCS
HeacbdexTHBHBIM? (Omesemul: ecau
HAOI0OaeMbIT ODBEKHT HUXOOUM( St 3d
HpedenaMt HOJISE 3PEHU S, 6 MEMHOME
Uy ecau 00B6eKm He3dMemen).

2. Kakum oOpasoM Mbl O0HApYKUBAEM
ONACHOCTL € MOMOLIBLIO cayxa? B kakux
CUTYALHAX Hall CAYX CTAHOBHTCS
Hea ek TUBHEIM? (Omgembl: ecu
HaO00demble S6J1eHUS OeCUYMADBL UL
ec.au Mbl He CAVIAeM OOCHAMOUNO
GHUMAMEIbHO).

3. Kakum oBpazoM Mbl OOHapyXuBacM
ONACHOCTb € NOMOILLBIO 000HAHUs? B
KaKHX CHTyalHdaX Haille 0OOHSHNE
CTAHOBUTCA HEAD ek THBHBIM? (Omaembi:
ecau Habwdaemole 00BEeKmbl He UMEIOm
3anaxa uau ecau Hawe o0OHIHUE He

hynxkyuonupyem, Hanpumsep, 80 8pems
npocmyowt).

Kaxum oBpa3zom Mbl OOHAPY XKHBaeM
OMACHOCTD ¢ MOMOLIbIO OcsA3anns? B
KaKUX CHTyaLMsiX HALE OCsi3aHUe
ctaHoBuTCA Heachdpek TuBHbIM? (Omasemsi:
ecai HabaOaeMollt 00BeKM HAXOOUNC s
HA paccmo siuy Wik ecait APUKOCHOGEHIe
K 00BeKmy onacHo).

Kaknm 06pa3om Mbl 0OHapy KHBACM
ONACHOCTb ¢ TOMOLWIbK BKYca? B Kakux
CHTYAUUSAX HALl BKYC CTAHOBHTCS
HeapdekTusHbIM? (Omgemol: eciu
HAOTI0dde MBI 006K SO0GUIN UJIU HE
CUCHCHUYEH).

Bosbmiire crakan ¢ Bonoil. Crnpocure,
KaKHe OpPraHbl YYRCTB OKAK YTCS
Han0O0JICE NOJIC3HBIMU U151 TOTO, YTOODI
MOKHO ObLN0 ONPEACANTD, COACPAKUTCS
JIH B CTAKdHE MUTHEBAS BOAA U3-M0A
kpana? O0cyauTe NpeuMyIIeCTBA H
HC/IOCTATKH HCTOJb30BAHES Pa3JIMUYHBIX
cnocoGOB BOCTIPHSITHS ¢ DTOH LEJIbIO.

CuuTaere JIH Bbl, UTO TONBKO OAHH W3
CnocoboB BOCIPUATHS BCCTA HO3BOJUT
BAM BBISICHHTDL, KAKOH U3 CTaKaHOB
COMICPKHT BOAY W3-NOA KpaHa?
[TpennoxuTe runOTE3Y OTHOCHTEBHO
TOro, KaKoii 13 cnocoboB BOCIpUS THS
MO3BOJIUT Yalle BCETO BbISABJISTh
BCLICCTBA, AOOABJICHHBIC B BOOY.
O0BeauTe KpyKKOM 0003HaUYEeHHE
€nocoda BOCMIPHSITHS, COOTBETCTBYOIIETO
Bauleil rUNoTE3e, Ha JINCTE BBOAA JUHHBIX
«JleTCK THBBI-IHAPOJIOrH» (CM. PUCYHKH B
BEPXHEH YacTH JIHCTA BBOAQ JAHHDLIX).

@y! MNo-moemy,
1) 1 » « 3Ty BOAY cnepyeT
npoaHanusnposarb!
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Beinonnenne akcnepuMeHTa

1.

[ToxaxuTe yyaluumcsl yoakoBKH W
KOHTEHHEPDI C «HEU3BECTHBIMH
BELICCTBAMHU», TOOABJICHHBIMH B BOAY
(YHIaKOBKH C COJIbIO, I0BAPEHHOIT COA0H H
T. .). Ckaxure: «BoT nuweBblie 100aBKH,
KOTOpbIe OBLJTH CMEMIAHBI B BOMOI,
HaxoAsLeiics B CTaKaHaX, CTOAWMUX Nepen
BaMH. Mbl JOJXHbI BbISICHUTD C TOMOILbIO
HALIMX OPTaHOB YYBCTB, KAKHE U3 DTHUX
J00aBOK COAEPXKATCS B pa3IMUHBIX
cTaKaHax.»

[lonpochTe yualumxcs B3rJIsHYTh Ha
cTakaHbl ¢ Boaoi. [lonpocure nx
OTMETHTb KPECTHKOM HA JIMCTE BROAA
A4HHBIX HOMep J1I00Oro CTaKaHa, KOTOPBIi
He BbIFJISLAMT KaK CTakaH ¢ BOJOI H3-n0a
kpaHa. Homep smodoro crakana, Boaa B
KOTOPOM BBITJIIAMT KAaK BOJaA U3-MOJ
KPaHa, ciaeayeT 0003HaunTh OYKBOil «B».

[Tonpocure yyalwinxcs NOOHECTH YXO K
TOBEPXHOCTH BOABI B KaXXA0M U3
cTakaHoB. [lonpocuTte UX OTMETUTD
KPECTHKOM Ha JIUCTE BBOAA JAHHBIX HOMEP
J0BOro CTakaHa, KOTOPbI U3A3ET 3BYKH,
HE CBOHCTBEHHDIE BOAE H3-NMOA KPaHa.
Homep modoro cTakaHa, KOTOPbIi Ha
C/IYX MPEACTABJISETCS YUALLHMCSH
CTAKAHOM C BOAOW M3-MOJ KPaHa, CAeayeT
0003Ha4UTb OyKBOIl «B».

[lonpocute yyanuxcsa NOHKXaTh BOAY B
Kaxaom u3 crakados. [lonpocute ux
OTMETHTb KPECTHKOM Ha JIUCTE BBOJA
JAaHHBIX HOMED JIH00Or0o CTaKaHa, BOJA B
KOTOPOM HE MAXHET, KaK BOJA H3-N0A
KpaHa. HoMmep /moboro crakana, rofa B
KOTOPOM NMaxHEeT, KaK BOJAA U3-N0A K PaHa,
caeayer 0003HaUUTh BYyKBOI «B».

ITonpocuTe yyawyxcs BbIJIMTD B JIOXKKY
HECKOJIBKO KaneJsib BOAbI H3 KaXA0Tr0
CTaKaHa W MOLYNIATh BOAY B JIOXKKE.
[TonpocuTe X OTMETUTH KPECTHKOM Ha
JIHCTE BBOJA JAHHBIX HOMep Jroboro
CTAKaHa, BOAA B KOTOPOM HE OLIYILAETCS
naJbUaMK, Kak BOAA U3-MOA KpaHa.
Homep sir060ro crakana, BoAa B KOTOPOM
OLIYLAETCs NaJiblaMy, KaK BOAA U3-NON
KpaHa, ciaeayer 0603HauuTh OyKBoi «B»,

Ilonpocure yuaumxcst HabpaTb J0XKKOii
BOOY M3 Kaxaoro ctakaxa. Ilpeaynpeaure
HX, UTO KaX/blil pa3 caeayer
UCNOb30BATD YHCTYIO JIOXKKY.
[Tonpocute UX OTMETHTH KPECTHKOM Ha

JIMCTE BBOJA JAaHHBIX HOMEp JIH0OO0ro
CTaKaHa, BoJla B KOTOPOM Ha BKYC He
Kaxercd BoOoH u3-noa kpana. Homep
JII00Or0 CTakaHa, BoJa B KOTOPOM Ha
BKYC KaxeTcs BOJOH U3-MO KpaHa,
caenyet 0003HAUHTL OYKBOil «B».

7. TlonpocuTe yyaluxcs NOACUUTATD
KOJIMYECTBO KPECTHKOB, [IPOCTABJIEHHBIX
nocJsie Kaxaoi NPpOBEPKH C MOMOILBIO
pa3/IMUHBIX OPraHoB YyBCTB. B
OTHOLUEHUH KaKOro ¢cnocoda BOCHPHATHS
{opraHa 4yBCTB) ObLIO MPOCTABJCHO
00JIbIlEe BCErO KPECTHKOB? DTOT cnocold
BOCMPUSITHA JYULIE BCEro NO3BOJISIET
BBISBJISITh BEWECTBA, COAEPXKALUMECH B
BOJIE.

8. TlompocHTe yyawuxcst NEPECMOTPETb HX
TMMOTE3bl OTHOCHTE/IbHO TOr0, KaKO# H3
CMocoOOB BOCTIPHSATHS MO3BOJSET JyUlle
BCEro BHIABJIATH COAEPXKALUNECS B BOJC
seutecTBa. (Bxyc?) HanomuuTe yuamumcs
0 TOM, UTO NpoOOBaTh BOAY HA BKYC HE
Bceraa oesonacHo. Crpocure ux: «Cranu
Obl Bbl MPOGOBATH BOAY, €CJIH Obl HE
3HAJIH, UTO B HEE MOTJI0 ObITh
100aBeHO?»

9. CnpocuTe yuallluxcst, KaKHMH ApYrUMU
CIOCO0AMH MOAHO OblJ10 Obl BBIIBHTD
COAEPXKALMECS B BOJE BELECTHA.
[Tpeasioxute HM MOAYMATb 00
MCTOJIb30BAHHH MPUOOPOB H PEaKTHBOB H
MONPOCUTE KX MPHBECTH NPUMEPDI TOFO,
KaK JIKOAH MOJIb3YKTCS MPHOOpaMH,
4TOOBl YTOUHUTD CBOE BOCTIPUSITHUE,
Hanpumep, MOXHO BCIOMHUTDH O
JCTEKTOPax AbIMa, MUK POCKOMNAX,
CJIYXOBbBIX anMapaTax U T. .

10. Tlo3HaKOMbTE yvaluxcs ¢ JJaKMyCOoBOli
OyMmaroii Kak cpeicTBoM 00HAPY K EHHS
COAEPXKALMXCA B BOAC BELIECTB.
[TonpocHTe yualHXCs pOBEPHTL BOAY B
CTOSLLUHX Nepe HIMH CTAKAHAX C
MOMOLLbK JTAKMYCOBOIT OyMaru. Yto
NO3BOJISICT OOHAPY KHBATD JIAKMYCOBas
Oymara?

IIpnmeuanue. [[asibHeiiuiee MCNoab30BaHUE
JIAKMYCOBOIl OYMaru npeaycMOTPEHO B OMHCAHUH
saHsaTHs «Mrpa B pH». B xoae atoro zanstus
ydawuecs MOFYT ONpeAae/siTb 3HAaucHHUs
kucaotHoctd (pH) paznuunbix BewwecTs, KOTOPhIE
MOJKHO HAHTH B OKpYXalwweil cpeae.
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Apanrayuna marepmana anA
CcTapweKnaccH1KosB

1. IlonpocuTe yvawuxcs NpHMEHUTD DoJiee
CJI0KHbBIE METOAb] aHAJIN3A, ONpeaess
pa3HyUsl MEKAY XapaKTCPHCTHKAMH
BOAbI B Pa3HBIX CTaKaHax (LEJOYHOCTHIO,
3JIeK TPOIPOBOAHOCTDIO, COJICHOCTHIO HJIH
YAEJIbHBIM BECOM ).

Mo

[Ipefi1oXHTE yUALMMCS CAMOCTOSTENbHO
3anJaHUPOBATH AHAJIUTHUECKH TECTbI,
MO3BOJISIOLLHE ONPEAEISATh PA3IHUYHE
mexay odpasiamu Boasl. (Hampumep,
MOJKHO MPUMEHSTb TAKHE METO/bI, KaK
B30aJIThIBaHHE BOJBI WK N00aBJIeHHE B
BOJY APYIMX XHMHUYECKUX BEUICCTB,
KOTOpbIE MOT'YT PEArHPOBATD C yXKe
CoepXalMMHUCS B Hell BELECTBAMN.)

Ouenka ycnexoB yYaumnxcA

ﬂonpocme YUYalHXxcH:

. MNCPCUHCIIHTDL HECKOJIbKO BCUICCTB,
COACPpXKALHXCA B BOAC,

. OODBSICHUTD, MOUEMY [J1s1 OOHAPY K CHHU S
HEKOTOPBIX BewecTs TpedyoTes npudopsbl;

. BbIABUHYTDbL MHNOTC3bI OTHOCHTECJ/1BHO TOTO,
K4dKHUM 06[)2]'30M Pa3JIMUHbIC COACPKA-
IHECA B BOAC BCLIECCTBA MOI'YT BJAUATDL Ha
OpraHu3Mbl, XHBYLIUE B BOAC,

. O0bSACHUTD, NOUYEMY KaK bl W3 cnoco0oB
BOCIPHATHS (OPraHOB YYBCTR) MoOJIe3EH
JJ1S U3YUYEHUS PA3JIHUHBIX MATEPHAIOB H
SIBJICHUH;

J

. 3aPErUCTPHPOBATD MOJYUYEHHbIC HMH
JAHHbIE HA JIMCTE BBOJA AAHHBIX U
NPOBEPLTE, OMOTAET JIX UM COAEPXKa-
Wascs Ha ATOM JHCTe HHBOpMalKs
O00bACHUTD TIOJTyUEHHbIE HMU PC3YJIbTATHI.

Hansuediune nccneoBaHuAa

[Topyuute y4awuMmcs y3HaTb, NPEANOUHTAIOT JIH
Pa3/IMYHBIE BU/Ibl XKUBOTHBIX U PACTEHUIi BORY TOrO
WJIH HHOT'O COCTAaBA.

niovodirui-19aninaisfy
BUlBHeE

\
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~ JleTeKTUBbI-rMpposIoru: JINCT
' BBOAA JaHHbIX

Nima,
hamnnua
No ctakaHa 3peHwue Cnyx Ob6oHAHNe OcnsaHune Bkyc TecTt Ha pH

@ | 94| D= 25

™ |

YkasaHua rno 3anofiHeHuo ncTa AaHHbIX

B crosidue, coOTBETCTBYIOIEM KAXAOMY U3 CHOCOOOB BOCHPUSITHS, H B CTPOKE, COOTBETCTBYIOLIEH
KAXOMY H3 MPOHYMEPOBAHHBIX CTAKAHOB, NPOCTARIAETCA KPECTHK, €CJH Bbl CYMTAETE, UTO
onpoBoRaHHblii Bamu 0Gpasen He siasiercs 00bIuHol Bo0# H3-moa KpaHa. Ecnu BbI cuuTaere, 4to odpasew
ABJISETCS BOAOH W3-NOA KpaHa, mpocTaBbTe OYKBY «B» B COOTBETCTBYIOLIECH KJIETKE TadAMLbL.

[TpunnMas kaxgoe pelieHHe, noJIb3yiTech TOJbKO OJHUM U3 COCOBOB BOCMPHUSITHS (OPraHOB UyBCTB),
0003HAUECHHBIX B 3ar010BKaX ¢T01010B. [1o OKoHUaH1U poBRepKU KK 0ro 13 00pasioB BOA! NPOBEPbLTE,
KAKOMY M3 CTAK4HOB COOTBETCTBYET HauboJsibluee K0JMUecTBO OYKB «B». DTOT crakan, no Bceil
BHHMOCTH, COAEPKUT 00bIUHYIO BOMlY H3-TIOJ] KpaHa.

L ‘%'“’g
2

g
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&
%
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Urpa B pH

llpennasHayeHne 3aHATUA

D710 3aHATHE O3BOJIET YUALIMCS IpHOGpecTH Ha-
BBIKH ONpEAeJICHHS YPOBHEH KHUCJOTHOCTH
KHUAKOCTEH M APYTHX BEIIECTB, KOTOPbIE MOXHO
HANTH Ha TIPUIIKOJILHOM YUacTKe, ¥ NOHATh, KAKHM
00pa3oM KHCJIOTHOCTb CBS3aHa C JAPYTHMH
SIBJICHHSIMH B OKpYXasolei cpene.

O63sop

«Mrpa B pH» no3BosisieT yyawmumMcs npoH3BOAHTD
n3mepenus pH pazinunbix 00pa3uoB Bogbl, HOYBBI,
pacTeHuil ¥ APYTHX €CTECTBEHHBIX MaTEpHAJIOB,
HaliIeHHDIX B pa3/IMYHbIX MECTAX. ¥ YaLUNECs IPHro-
TaBJIHBAIOT CMECH PA3/IMUHBIX MATEPHAJIOB C TEM,
9TOOBI MOJIYUNTh PA3JIHUHBIE Pe3yJsibTaThl U3Me-
pensii pH.

TMpoRomXKNUTEeNbHOCTb 3aHATHA

[MoaroToBKa: OAHO KJIACCHOE 3aHSITHE.

I/Irpa: OJHO KJIACCHOC 3aHATHE.
Yposenb noaroroskm yyalimnxca
Jlio6oii.

Baxuenlune KoHyenymm

Hsmepenue kucnotnocty (pH).

Hasbiku
Buinonnenue uaMmepeHuii.
Buinosinenue aHanmsa.
HUnmepnpemayus pe3ybTaToB.

TToHumanue B3aUMOCBA3M SBJICHHH B OpUPOIE.

B pacueTe Ha KaX Oy rpynay yuammxcs (1o
4 yeJsioBEKA)

20) nonocok JIaKMycoBoii Oymaru.
3 w5 HeOOIBLINX CTaKaHOB,
bymara u kapangar.

SIpJIbIKU U3 JIMOKOH JIEHTBI,
HO3BOJISIOLIME 3aKPENJIATD JIUCTDI C
pe3yJibTaTaMH Ha 10cke 00'bABJICHHI.

B pacuyeTe Ha BECH KJ1ACC

Hocka 00bsBJiICHUI 119 BbIBELUUBAHHS
Pe3yJbTATOB, NOJIYYEHHBIX BCEMH
rpynnamy yyammuxcs (OqHa cTpokKa
yposseii pH ot 2 no 9 oTroauTCA Kaxk noi
rpynne yyawuxcs).

«Illnapranka» ¢ npaBHIamMmu HIPHL.

JlomoJTHHTE TbHBIE TIOJIOCK M J13KMYCOBOi
Oymaru.

floagroroBka

YunTe b 101K EH TPHFOTORUTD Pa3JIHUHBIE KUCJIOT-
HbIE H UIEJIOUHbIE CMECH H PACTBOPBI €CTECTBEHHBIX
" nepepaboTaHHbIX BELLECTB. ITH CMECH H PACTBOPHI
JOJIXHBL ObITh 0003HAUEHB! OYKBaMH, COOTBETCT-
BYIOUIMMH COJEPKAUMMCS B HUX BELUECTBAM, HO
yuaigdecsl He N0JIXKHBI 3HATH, SBJISIOTCS JIH JTH
BELIECTBA KMCJOTHBIMH HJTH LLEJTOUHBIMH areHTaMH.
K uuciay kucaoTHBIX cMecell H pacTBOpOB
oTHOCATCSA cHJI0C, pa3baBJseHHbI "
KOHLCHTPHPOBAHHBIH JTHMOHHBIH COK, YEPHBIii
Kode, yKCyc, anesbCHHOBBIE COK M HANMUTKH Ha
OCHOBE COOBOI BoAbl. K uncay wesouHsix cMecei
H PacTBOPOB OTHOCSITCS MOPCKas BO/IA HJTH COJIEHast
BOIA, IAMNYHb, NOBapeHHas cona, XJOpHas
H3BECTb, HALIATHIPHBIH CIHPT U MOIOLIEE CPECTRO
079 OYMCTKH AyxoBok. CJeayeT McHoJib30BaThb
pacTBOPBI MOYBHI, MOJIYUEHHbIE NOCPEACTBOM
cMelBaHus 00pa3uoB MeCTHOH MOYBKI ¢ BOAOH, a
Takxe oGpa3usl mecTHO#H Boabl. Kpome Toro,
YUHTEJb MOXKET NPUrOTOBHTD 00pasLbl pacTBOPOB
H3 MaTepHasoB, HAHAEHHBIX HA MPHIUKOJBHOM
y4acTKe, TakKHX, KaK MAWMHHOE MacJo,
nojATeKawlnee U3 aBToMOOUIS, KHOKOCTh B
GpolieHHOAOY ThLIKE U T. .

lpeaBaputenpHble yCAOBUA

OTCyTCTBYIOT.
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lpeanocbinku

YposeHub KucaotHocTd (pH) B 3HauuTenbHON
CTETEeHH BAHSET HA PACTHTCJABHOCTH MU AUKHX
JKHBOTHBIX. ¥ POBEHb KUCJIOTHOCTH MOXKET 3aBUCETh
0T pasynudbix hakTopoB. OCHOBHOE BO3ACHCTBHE
Ha pH o0Ka3biBAT LICJ0YHBIE BEILIECTBA,
BBIMBIBAEMbIE M3 KAMCHHBIX MOPOA U MOUBHI,
KOJUYECTBO BOMbI, XapaKTepHOE AJS AAHHOI
MECTHOCTH, a TAKXKE UEJOBEUECCKAs ACSITEJIbHOCTD
(MJOTHOCTh ABTOMOOUJIBHOTO  ABMXKCHHS,
KOJIMUECTRO 3[IaHHH, KOJMUECTBO achaabTHPOBAH-
HbIX MOBepXHOCTeH U T. Mm.). KHCAOTHBIE A0XAb
TAK K€ MOXEeT OKa3bIBaTh CYLUECTBEHHOE BJIUSHUE
Ha nmokazateabp pH Boabl. Baxuo moHuMaTh
B3aUMOCBS13b ITUX (DAKTOPOB. ITO NPOCTOE 3AHSITHE
MOMOXKET YUALIUMCS TIOHSITh B3aUMO3aBUHCHMOCTh
MPUPOJIBI U YEJTOBEKA.

IMpumevanne. HanoMuuTe yvyammmcs o pasHuue
MEXKIY THNOTE30d U (PaKTHUECCKUMHU Pe3yJib-
tatamu. [lodyx maiiTe uX BbIABUrATh CBOH FUMOTE3bI
H HAXOIUTh CrocoObl UX MPOBEPKH (MPUTOTOBBLTE
COOTBETCTBYIOIYIO JIMTEPATypy, NPUrJacuTe
CRICUHAUCTA YUACTBOBATD B 3aHSITHH, NPOCMOTPUTE
C YUAIUUMUCS PE3YAbTaThl CACTAHHBIX paHee
U3MEpEHHIi U T. 1.).

llpasuna nrpsi

1. Pa3zbscHUTE yuamummcs Leab Urpbl —
KaXaas U3 rpyni yyaluxcsi 401K Ha
HaliTH PACTBOPBI, KHCJOTHOCTb KOTOPbIX
(pH) cocrapaser ot 2 no 9.

Yyanmecs: NOJXKHbI HAYEPTHTb

FOPH3OHTA/IbHYIO WIKAAY 3Hauehnii pH ot
0 no 14 co 3nauenuem pH = 7 nocepennne
wkaibl. CTo0UbI WKAaJIbl JOJXKHbI OBITDH

Mampuya HYD-1.-1

IHpHHOR npuMepHo 1 cM kaxasiil. [loa
KaxbiM K3 3HaueHnit pH oT 2 no 9
CIEIyeT HAUEPTHTb MYCTYIO KJETKY.

Kaxpaas rpynna yyamuxcd HaXoauT
BellecTBa, pH KOTOPBIX COOTBETCTBYET
KJIETKE Ha lIKaJie 3HaucHuil pH.

2. YuuTeab YEPTUT HA JOCKE CJIeIyIOIIYI0
matpuuy (cMm. matpuuy HYD-L-1).

3. OnHo 0YKO HAYMCSIETCS 33 KaX Ay
3anOJHEHHYIO KJIETKY, /1aX€ €CJIM rpynna
HalJla aBa o0pa3ua ¢ OQHHAKOBBIM
3HaueHueM pH.

4. Yvawuecs: AOJIXKHbI PErUCTPUPOBATD BCHO
MH(MOPMALMKO O PaCTBOPAX, YKA3AHHYHO HA
ApJIbIKAX, a TaK K€ U3MEPEHHbIE UMH
3HauYeHus nokasarenas pH.

5. Korpaa yuawmecs 6yayT rotosst K
HAYMCJICHHIO HM OYKa Ha A0CKe, OHH
JOJIKHBI TPEACTABHTH YYHTEAI0 CBOH
3aMUCH H 3TOT oOpasel. Bmecre ¢
YUMTEJSIEM OHU CHOBa u3mepstoT pH
o0pa3ua HOROH MOJI0CK O JTAKMYCOBO#
Oymaru. Ecan 3Hauenne pH
COOTBETCTBYET MPEABIAYILEMY H3MEPCHHUIO
yuawuxcs, odpasel YTBEpKAACTCS U ITOi
Tpynne yyammnxcsl HAYHCASETCS 0UKO Ha
nocke. Huxke npusenen odpasen Tabauuy
Pe3yJIbTATOB, MOJIYUYCHHDBIX PAa3HBIMH
rpynnamu yuyaumxcs (CM. MaTpuuy
HYD-L-2).

6.  YuuTedb BbIAAET TPYNNE yUalluXxcs HOBYIO
NOJOCKY JaKMYCOBOI OyMaru s3a Kaxablid
13 00pasUoB, NOJYUYHBILIHX OUYKO.

3navenne pH
I'pynnbi 2 3 4 5 6 7 8 9 HTOI'O
I'pynna 1
I'pynna 2
I'pynna 3

Mampuya HYD-L-2

3uauenne pH
I'pynnbi 2 3 4 5 6 7 8 9 HUTOIo
['pynna 1 1 1 | 1 4
['pynna 2 1 1 1 3
['pynna 3 1 1 1 3
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Apanraumna marepuana BiA y4alinxcA
pasnn4yHoro sospacra

HayuanbHbii ypoBeHb

JluIss  pa3biACHEHUS OCHOBHBIX KOHUEHUUH
HCNOJIb3YiiTe pacTBOPBI COJIH U caxapa M 00bICHUTE
yyamwumcsa, 4YTO COJIEHOCTb pacTBOpa He
00513aTe/IbHO 03HAYAET €ro KUCJOTHOCTh, H UTO
CJ1aA0CTh pacTBopa He 00s3aTe/IbHO 03HAUAET ero
EN0UHOCTh. «KoKa-Koaa» U Apyrue HanuTKH
TaKOro THOA — NPEKPACHbL MpUMEp CJagKHX
KHAKOCTEH, OTJIMYAIOIHUXCH BbICOKOH KHCJIOT-
HOCTBIO.

CpeaHuvl ypoBeHb

CrocobcTByiiTe 601ce aKTHBHOH KOHKYPEHIHH
rpynn yyauuxcsi. Hanpumep, rpynna, Haxoaswas
MM MPUTOTAaBJMBAKOWAS nepBblii obpasen,
OTJIMUAILIHICS onpeaeseHHbIM ypoBHeM pH,
MOXKET MOJYUHTb cpa3y 5 oukoB. Bnocseactsuu,
Apyrue o0pasibl ¢ TeM XKe 3HaueHneM pH nosyyvaror
TObKO | 04KO.

YC/I0XHUTE Urpy, npeabsaABHB TpeboBaHue,
riacsigice, YTO B KA4ECTBE BELICCTR, 00pasylolUmX
BBIUTPHIBAKOWINE OUKH  00pa3ubl, MOXKHO
MCN0/1b30BATH TOJIbKO BEIIECTBA €CTECTBEHHOIO
TPOHCXO K ACHNS.

OrpaHnybTe KOJHUYECTBO MOJOCOK JAKMYCOBOMH
Oymaru, BblJaBaeMbiX TpynnaM ydalluxcs,
BREJINTE MPABNJIO, TJacsLIee, YTO HOBbIE NOJOCKH
JNaKMyCcOROI Oymaru rpynnsl OyayT moJsiyuaTh
TOJIbKO TMOCJIE HAYHUCJIEHUS] OYKOB.

Bbicokuit ypoBeHb noarotosku

Cnpocure y4yawuxcst, KaKHE PacTBOPbl CAEAYCT
CMeUIaTh, YTOOBI MOJYUUTb HEHTPAJIbHbIH PacTBOP.
[lopyuure UM MPOBEPUTH CBOM THIOTE3bI MOCPEACT-
BOM CMEIIMBAHKHS HEKOTOPBIX H3 0003HAUEHHDBIX
ApJ/IblKaMi pPacTBOPOB M PErHCTPAUHH PE3YJIbTH-
pytowux 3vavyenuii pH. I[lopyuute yuyamumces
KOJIMUECTBEHHOE OIpefeseHe HeliTpan3yoWero
AelicTBUS Pa3JJHUHBIX PACTBOPOB. CBsAXUTE HAOTIO-
AeHUs ydawuxcs ¢ Oydepusyoiieiil ak THBHOCTHIO
(LUEJOYHOCTBIO) PEAKTHBOB, HCMOJIb3YEMBIX B XOI€
THAPOJIOTHYECKUX HCCIIe0BaHMIL.

ITpegocTaBbTe ywawumcd odpa3ubl pacTBOPOB,
MOJIyYEHHbIE U3 APYTHX YacTell CTpaHbl (MJIH U3 ApY-
THX CTPaH MHPa) H NONPOCUTE HX OXapaKTepU30BaTh
pa3Ju4HOE BO3ACUCTBHE ITUX PACTBOPOB Ha Ypo-
BeHb pH.

BbiloJIHMTE cXOAHBIH aHAN3 ¢ HCNOJb30BaHHEM
00pasLoB U3 PA3JAUUHBIX TEOJIOTHUCCKUX CTOEB UJIH
U3 pa3IMYHbIX YacTed palfioHa MM y4yacTka
HCCIeJOBAHHUI.

Ilpuveuanne. B cayuae npopeaeHusd 3aHsTHS C
YUallUMHCA CTApILEro BO3pacTa Mbl PEKOMCHAYEM
MPUrJACUTh CHEHUATIUCTA, KOTOPBIH MOXKET
OTBETHTDb Ha UX BONPOCHI.

HansHedwne nccnegoBanna

Hafiaute Ha yvacTKe THAPOJOTHUECKHX
MCCIEIOBAHNH pa3IMUHBIC MAaTEpUaibl — 00pPa3Lbl
NOYBbI, KAMEHHbBIX MOPOA M PACTUTEbHOCTH, —
BAMSIOLIME HA KHCTOTHOCTD (pH) BOZBI.

[TonpoOyiiTe uACHTHDHUHPOBATDL U KOJMUECTBEHHO
OLEHUTH BO3AEHCTBHUS, KOTOPbIC HEe BCeraa Hadm0-
[alTCAd HA YYacTKE UCCJAEAOBaRMil, Haupumep,
BHIIAJCHHE OCAAKOB MJIM KaKoe-JUDO SIBJICHHE,
BO3HHKAIOWEE Bblile M0 TEYEHHIO OT BALIEro
yuacTka ot6opa oOpa3Los.

OueHKka ycnexos yyaluxcA

[lo oKOHuaHUM Hrpbl COOEPHTE YUAILUXCS BOKPYr
JOCKH, Ha KOTOPOI} 3aperucTpHPOBAHbI PE3YJIbTATDI,
¥ NMOSCHUTE, KaKHe oOpasubl OHH HACHTHDHIM-
poBasH, rae 3TH 00pasibl OblIM HallIeHbl U KAKOBA
kucaoTHocTh (pH) arux obpasuos. IModyxaaiite
yuaumuxcs  CaMOCTOSITe-AbHO  BbIABHIaThb
NPEANOI0KEHUS OTHOCHTEbHO TOTO, MOYEMY AJs
pa3JIMuHbIX 00pa3LUOB XapakTepHa pa3JiMuHas
KHCJOTHOCTL. [loguepkuBaiiTe pasHuuy mexay
obpasuaMu BOAB, B3ATHIMH H3 NOUYBH, N3
KAMEHHCTBIX  MECT, ¢  HCKYCCTBCHHBIX
MOBEPXHOCTEH, U3 03€p, U3 PEK H T. M. YIOMSHUTE
CNOCOOHOCTh HEKOTOPBIX KAMEHHBIX MOPON K
HEeHTpasu3aUnt KHCAOT {WEeJOYHOCTh NOPOa) H
CnocoOHOCTb Pa3/HUHBIX MATEPHAJIOB MOBBILATH
KHCJOTHOCTDb BOAbI. CIpocHTe yyaluxcs, noueMy
TaK TPYOHO HaliTH oOpasubl, OTJHUAOLIHECH
HCKOTOpbIMH ypoBHsiMU pH, u mouemy oOpasubl ¢
APYTHMH YPOBHSIMH KMCJIOTHOCTH HalfTH Jierue.

Ucnonb3zosaHHaAa anreparypa

«Hrpa B pH» 6b1na paszpaborana u onpoboBaHa
peayweir rpynnoii opranuzauun TEREZA
(Accounanueii 3K0JJOruuecKoro o0pa3oBaHus
Yewckoit pecnydmkn. )
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NMoarotoBka K BbINOJIHEHUKO®|
npakTu4yeckux pabort

lpepHa3sHavyenne 3aHATHA
1. OOydveHne npaBHIBHOMY HCNOJIB30BAHUIO
KaXJ0r0 U3 THAPOJIOTHUECKUX TPHOOPOB.
2. W3yueHue muama3oHOB MOKA3aHMil Kax A0r0
13 TIpudopOB.
3. Hcnosib30BaHUHE KaXaA0r0 H3 NpUOOpPOB,

NPEeIYCMOTPEHHBIX B OMUCAHUAX
NpaKkTHUeCKuX paboT.

4. TloHumanue BaXXHOCTH KOHTPOJIA KauecTBa
AAHHBIX.

Ob63op

Ipynnbl yualwuxcsi HooUepeaHo MOJb3YOTCS H3-
MEPHTE/IBHBIMU MPUOOpPaMH, MPEeayCMOTPEHHbBIE B
KaXJ0M U3 ONMICAHUH NMpakTHYeCKuX paboT, Bbl-
NOJHSEMBIX KJaccoM. OHH npHoOpeTaoT HABBIKH
npuMeHeHust Tprdopa 1M AHATUTHUECK Oro Habopa
PEAKTHBOB Y BBHIMOJHEHUSI TOW MJIM WHOH Opak-
THUECKOH padoThl, H3yuass BOZMOXHbBIE HPHUHHBI
OTKJIOHEHHMil moxazaHuit n ownboK. 3aHsTHE 3aBED-
WaeTCs aHaAn30M O0pa3uoB BOMbI, B3STHIX B
pa3MYHBIX MecTax (AoMa, Ha MPUILKOJIBbHOM
YUACTKE, U3 JIYXK, U3 DYUbEB H T. 1.).

Ecnn y Bac uMeercsl JOCTaTOUYHOE KOJIHMECTBO
npuOOpPOB H AHAUTHYECKUX HAOOpOB, A/l TOTO,
4yTOOB!l YNPOCTUTL OOCYX/IEHHE, MOXHO cocpe-
AOTOYHTbH BHUMAHHE HA KAKHX-JTHOO Opee/ICHHbIX
npudopax MM aHAJMTHUECKHWX Habopax Ha mpo-
TSAXKEHHH OHOIO KJIACCHOTO 3aHSTHS,

lpoponxunreNbHOCTL 3aHATHA
Ot TPEX A0 YETLIPEX KJIACCHDBIX 3aHATHH.

YpoBeHb noaroTosku yyawmnxca

3aBUCHT OT MPaK THYECKOH paboThl, K BbINOJHEHHIO
KOTOpOIl FOTOBSTCA yuallHecs.

BaxxHedwwne KoHuenunm
Olecnevenne KayecTBa JaHHbIX,
KOHTpO/Ib KauecTBa JaHHBIX.
HajieXXHOCTDh JaHHBIX.
TOUYHOCTD [AHHBIX.
BoinoJiHeHne HHCTPYK K.
Kanunbposka.

HaBbiku
TouHoe sbinoiHenue yKa3anuil.
Buinoanenue vamepenuit.

Tpnbopbl u marepmansi
CM™. mpubopbl, 060pyAOBaHHE M aHAJIHTHIECKHE

ONHCAHNSX MPAKTHYECKHX PadoT Mo TeMe
T'udponocuueckue ucced08anus.

OpnHo Beapo ¢ Boo# u3-noa Kpaxa.

Konuy J1cTOB BBOAA AaHHBIX
THOPOJIOTMYECKHX MCCIEAOBAHUIA.

[Ipr noAroTOBKE K BBIIOJHEHNIO Pa3/IMYHbIX
NpaKkTHUECKHX paboT norpedyroTcs Tak Xe
ceyoLue MaTepuaibl.

OnpeaesieHUe MPO3PAYHOCTH BOIBL: 3€JIeHAs
nuIIeBas KpacKa, cToJ10Bad J0XKa
WJIMCTOrO JIOHHOTO OCaAKa UJIH HJIUCTOH
TNIOYBHI.

Wzmepenne pH: o6pa3nbl BOAbI ¢ YKCYCOM,
OMCTHJLIMPOBAHHOM BOJIbI, MOJIOKA, COKA,
CONOBOI BOABI U T. M.

W3mepeHue TemnepaTypsi: Jiefl.

M3MepeHue 3/1eKTPOMPOBOAHOCTH: AUCTHJI-
JIHPOBAHHAS BOMAA, COJIb.

Onpeneiekue COJICHOCTH: ANCTHIIIMPOBAHHAS
BOJA, COJIb, Jief.

OnpenesieHde coaepKaHust HHTPATOB:
yaoGpeHHe 1/ Fa30HOB.

MNoaroroBka

[Tonpocute ywawmuxcsi npuHecTn ¢ cob6oii 06pa3ibl
BO/Ibl, HabpaHHbIE I0Ma U (MJIH) HA NPHILKOJbHOM
yuacTke.

[IpuroToBbTE M3MEPHTEJbHBIE KOMIJIEKTHI
npuOOpOB M MaTepHaioB Ha pabovKX MecTax mJst
KaX[0ro Bujaa MU3MepeHHil, KoTopbie OyayT
TIPOU3BOANTBLCA YuaiuMmucs. B pacuere Ha kaxioe
pabouee MecTo noTpedyercs ciaeayoLee.

O6opynosanue n npubOpPwl, HEOOXOAMMBIE AJIS
BbIMOJIHEHHS K3MEPEHHU.

DK3eMIUISp ONUCAHKUS MPAKTHYECKOl padoThl,
BBLIBELIECHHBI PAAOM ¢ paboulM MECTOM.

Konuu AucTOB BBOJA AaHHBIX THAPOJIOTHUECKHX
HCCJIe JOBaHHi.
HaGepute Begpo BoAb M3-MOA KpaHa B Haualie
IWKOJBHOIO AHS M MOCTABbTE €ro B KJlacCHO¥
KomHare. 3aperucrpupyiite BpeMs orbopa obpasua
BOJBI Ha APJIbIKE U3 JIUTIKOH JIEHTDI, 33K PEILIIEHHOM
Ha Beape.

B T0o Xe Bpems HanosiHHTE BOOH OYTBLIKY OIS
o0pa3na BOABI, HCHOJIB3YEMOTO MPH U3MEPEHHH
COlepXKAaHUS PacTBOPEHHOTO KHCJIOpOAa, M
3aKOHCEpBHpYiiTe 00pa3en BOAb B COOTBETCTBHU C
HHCTPYKHHSAMHU, NMPUBCICHHBIMH B OMUCAHUU
npakTHyeckoil paboThl. 3aperucrpupyiite BpeMs
otOopa obpa3ua BOAb Ha IPJIbIKE, 3aKPENJIEHHOM
Ha OyTbLIKE.

gy Ha60pbl, TpeGyeMbIC [J1s1 BBINTOJIHCHH S

3 KaxXao# pakTHuecKoii paboThl, B lpeasaputenshbie ycnosna

OTCYTCTBYIOT.
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lIpeanocobinku

Pa3pa60TKa fJ1aHa obecrieueHus u KOHTPOJIA Ka4u€CTBa
HAHHBIX HeoOXoanMa AJd TOro, YTOObI pe3yJibTaThbl
I/BMCpCHI’Iﬁ ObLIH HACTOIBKO TOYHBIMH H HAACXKHBIMH,
HACKOJIbKO 3TO BO3MOXHO. TOUHOCTBIO JaHHBIX
HA3bIBACTCA CTCNCHbL HX COOTBETCTBHS Q)aKTI/I‘{CCKl/IM
3HAYCHUAM H3MEPACMbBIX XAPAKTCPHCTHK. Hanex-
HOCTBIO JAHHBIX HA3bIBACTCA MOCJACA0BATC/IBHOCTD U
COrJIACOBAHHOCTD NMOJYUYACMbBIX PC3YJILTATOB. Ke-
JIACMBIC TOYHOCTD, TdK XK€ KdK H HAACKHOCTDb JaHHbLIX,
obecneunBarTCs CACAYHOUIMMU MCTONAMHU.

Criemyer TILATEJIBHO Ka/MOPOBATb M3MEPHTE/Ib-
HbIE IPHOOPDI, MPABHJILHO UX HCMOJIL30BATH M
BOBpEMS MNPOM3BOAMTH HX TEXHHYECKOE
00CJTy KUBAHHE.

Heo6x0a1uMOo cTporo BbIMOJHS T YKa3aHUsI, PHBE-
JACHHbIE B OMUCAHUSAX MIPAKTHYECKHX PAbOT.

CaeayeT MOBTOPSITh U3MEPEHHs, MPOBEPss UX
TOYHOCTb U BbISIB/SIA IPUUMHBI BO3HHKHOBEHHSI
ounboK.

CrienyeT CBOAUTbL K MUHUMYMY 3arpsi3Hetke
AHAJIHTHUYECKHX XUMHKATOB H H3MEPHTEJILHOTO
000pyAOBaHNS.

HeoOxoanMo perucTpupoBaTh BpeMs U MECTO
oTbopa o0pasioB BOIAbl U CACOUTE 34 TEM,
4yTOOBI HC MCPENyTaTh OOPA3LbI.

[IpuHsdTHE BCeX DTUX MEP IOMOXKET BaM M0JYy4aTh
JOCTOBEPHDIE, LEHHDIE U OCMBICJIEHHDIE JAHHDIC.

KanunbpoBka

KanubpoBKoil Ha3sbIBACTCA Npoleaypa NpoBEpKH
TOUHOCTH H3MepHTEIbHOrO 000pyaoBaHu4. [|ns Toro,
4TOOb! YOEOUTHCS B IPABHIIBHOM (DYHKLUHOHHPOBAHHHU
npubOOPOB, H3MEPEHUS MPOUIBOAITCS C UCHOJIb-
30BAHUEM PACTBOPA, KOHUEHTPALUs KOTOPOro TOUHO
13BECTHA 3apanee. [Ipoueaypbl KaanGpoOBKH paszany-
HbIX NpUOOPOB HEOAMHAKOBBI M NPUBOASTCA B
OMUCAHHAX COOTBETCTBYIOLMX MPAKTHYECKUX padoT.

ObecneyeHune beszonacHocTun

CM. JiMCTBI Hay4HBIX JaHHBIX O
MaTepHasax, MoCTaBaseMble BMECTe C
AHAJIUTHUCCKUMHU Habopamu u
OydepHbiMu BewwecTBaMu. Kpome Toro,
CM. npaBuIa obecreveHus e30Mmac-HoCTH,
AelicTByIOWHE B BalleM WIKOJILHOM
OKpyTe.

lMopAagok npoBeneHNA 3aHATUA

1. Pazpgenurte yuamuxcs Ha HeDoJibiine
IPYMIb, JYYIIE BCETo MO TPH UE/IOBEKA B
rpynie. [Iposepsig paboTy, BHINOJHAEMYIO
JPYTHMH YJI€HaMH TPYTIIBI, YYaligecs
JOJIXKHBI TOOYEPEAHO MTPAK THKOBATHCS B

YTEHUH UHCTPYKUHUI, BbIMOJHEHUH
U3MEPEHUH 1 PETUCTPALHH AHHBIX.

['pynmbl yuamuxcs noouepeaHo
HCTIOJIB3YIOT pa3jnuHble paboure MecTa ¢
KOMIJIEKTaMH OpU0OpPOB U MaTEPUAIOB
AJ151 BLINOJIHCHUS PA3JIMUHBIX
MPaKTHYECKHX padoT (u3MepeHuit).

Cobepnte Bech KJ1acc H NpOBEOHUTE
craenytolne oocy K aAeHHS M0 KaXKAOMY H3
BUJIOB H3MEpPEHHUIl.

a. [locrpoiite rpacdux ¢
HCIIOJIb30BAHUEM BCEX MOJTYUYESHHBIX
OAHHBIX, UTOOBI BU3YasbHO
NPOACMOHCTPHPOBATH YUAILIMCS
KOHUENLUK TOUYHOCTH JaHHbIX. Eciu
M3MEPCHHS NPOU3BOINJIUCH TOUHO,
BCE TOUKM JaHHBIX Ha rpacduke OyayT
HAXOONTbCA OJIU3KO OJHA OT APYroil.
O0cyauTe aHana3oH BbiMOJIHEHHbIX
W3MEPEHHIT U OTKJIOHEHMHS,
HAOJIIOIABLINECS B XO€ U3MEPEHHI.

o

OO0cyanTe ¢ yuacTHECM BCero Kjacca
BOMPOC O TOM, NoueMy HabJioaarTes
pacxoxaeHusi. Ha atoii ctaguu
00Cy K ACHUS CJICAYCT MOCBATHTD
BpEMsl KOHUEMUUSAM KaJTUOPOBKH ¢
HCNOJIb30BAHHEM CTAHOAPTHBIX
PACTBOPORB, 00ECNeUeHH sl Hae KHOCTH
H TOUHOCTH JAHHBIX H TOUHOFO
BBITIOJIHCHHST MHCTPYKUHit. CBsikuTe
CBOH MOSICHEHNS C PHUUHAMH, 1O
KOTOPBIM BBIMOJHSIOTCS T€ UJH HHBIE
OTCpaLUH, NPEAYCMOTPEHHbBIE
uHcTpykuudamu. Obparute ocodoe
BHHMaHHe Ha HEOOXOANMOCTD
BBIMOJIHEHHS TOUHBIX H3MEPEHH,
MO3BOJISAIOIIMX CPABHHBATh
XAPAKTEPUCTHKH PA3JTHUHBIX
00pa3IoB.

CpaBHuTE pe3yabTaThl aHaan3a o0pa3LuoB
BOAbI, B3ATHIX B PA3JIHUHBIX MECTaX.
[Tomorute yuaummcst OCMbICHTD
NOJY4YCHHbIC UMH PE3YJIbTAThI, OTMEYas
OaHHbIE HA KapTe pa3JIMuHbIX UCTOYHHKOB
00pa3LoB Bojibl H 00CY XK Aas UCXOAHbBIE
yCJI0BHS (DOPMHUPOBAHUSL CBOHCTB BOJIbI B
KOJI0ALaX, B FOPOACKOI CUCTEME
BOJOCHA0 X eHusl, B nipye, B Oacceiine, B
JlyKax uau B pyube. Ha artoii cranuu
00Cy K OCHHS TIOJIC3HO MOAYEPKHYThH
BAXHOCTb TOUHOCTH H3MEPEHUN MpH
CPaBHCHUU XapaKTEPHUCTUK PA3JTMUHBIX
obpa3zuop. OTpaxaer Jii pa3HULA MEXIY
NOJIYUCHHBIMU PE3yIbTATAMH
pakTHUECKHE pa3/IMuMs UM OUOKY,
JONYLWEHHYIO pu u3mepeHuu? B aTo xe
BPEMSI MOXKHO Pa3bsICHUTD, IOYCMY HE
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NPOU3BOOMJIOCH H3MEPEHUE COEPXKAHUS
PACcTBOPEHHOTO KHCJ0poAa B oOpa3uax u
Temnepatypbl 00pasloB H KaK CJeayeT
MPOU3BOAUTD TAKHE H3MEPEHUS.

&
F

Apanrauuna marepunana anAa y4yawuxca c
Pa3inyHbIMU yPOBHAMU NOATOTOBKN

A\
M Ydalmeca MaagLmx Knaccos
Mo CocpeaoToumBaiiTe BHHMAHHE Ha KK 10M U3 W3Mepe-
HUH MOOUYCPEHO, B UCJIOM CUICAY A MJ1AHY NMPOBEACHH A

3aHATHA, H3JTOKECHHOMY BbILLE.

Yuaumneca crapLmx Knaccos

[TopyunTe y4alpMcs CaMOCTOATE1bHO MOA-TOTOBHTD
rpachukH JaHHbIX W MPEAIOKHITD CBOK MHTEpPIpeTa-
1HIO 3THX pachHKOB.

HdansHenwne nceneqoBanna

[ToBTOpPHTE U3MEPEHUST, NPOU3BEACHHbIE paHEE, HO NPH

3TOM H3MEHSIITE OOHH W3 U3MEPSIEMbIX MApaMeTPOB

— HampHMep, TEMNEpaTypy, OXJ1aXaas OAHY TpeThb

Kazk1oro i3 00pasUuoB BOAbI, HACPERAS APYTYIO TPETh

] M HE H3MCHSISI KOMHATHYIO TEMIEPATYPY OCTAIOLLEHCST

Tpetu Kaxaoro oopasua. [locse atoro onpenenure

BJAMSAHME U3MCHEHUS] TEMIIEPATypbl BOAbI HA APYyrue
H3IMEpAEMble NapaMeTphbl,

~,
\J

x*“?;
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'mpponornyeckme nccnepoBaHuA

JIncT BBOJA JAHHBIX YYAIHUXCA

Paboyee mecTo AnA onpeneneHnAa 2. CpaBHHTE IaHHbIE, NOJyYEHHbIE
npo3payHocTH BOAbI HECKOJbKHUMU yualnuMucs. Ilonpocure
yualuXxcsl BbIABUHYTH FHIOTE3HI,
lpeanoceinku O0OBACHSIOUINE PACXOK ICHUE 10Ty YSHHBIX
MMM pPE3YJIbTAaTOB.
[Tpo3payHoCTb BOABI HA BALLEM YUacCTKE UCCIEA0BA-
HAN 3aBACHT OT KOJHYECTBA YaCTHU MOUBHI, 3. CuoBa mpousBeauTe H3MEDPERNS
B3BEUWIEHHBIX B BOJE, H OT KOJIHYECTBA CUHE- NPO3payHOCTH BOIbI C MOMOLIBIO TPYOKH,
3€JIEHBIX BOJOPOCJCH U APYTHX PACTHTEAbHBIX M3MEHsAS TaKHEe apaMeTPbl OKPY KaroLuel
OpPraHM3MOB, OOMTAOLIMX B BOJAE Ha BalleM Cpenbl, KaKk KOJMYECTBO CBETA B
yuactke. [Ipo3pauHoCTb BOAbl MOXET H3MEHSIThCS [MOMCIUCHHH, YCJI0BHA CHUTBIBAHUSA
CE30HHO B CBA3UM C aKTHBHOCTBIO poOCTa H nokKa3anuii (Ha COJHEYHOM CBETY M B TEHH,
PA3MHOXKEHHS OPFaHM3MOB, B CBA3H C U3MEHEHUSIMHU B TEMHbIX OUKax H O€3 HUX, CTapaich
KOJINYECTBA OCAAKOB M MO APYruM npuumunam. OT yBUIETb H300paxeHue Ha AHe TPYOKH,
NPO3PayYHOCTH  BOABl  3aBUCHT  TrJyOHHA noBopauusast TpyOKy, H MO3BOJIHB BOJIE B
MPOHUKHOBEHHS COJIHEUHOTO CBeTa B BOAY. Tak Kak TpybKe oTcTOsATHCS B TeueHne 15—20
COJTHEYHBIH CBET HEOOXOIUM PACTEHHSIM, MpO3payu- CeKYHT).
HOCTb BOAbI — BaXHbBI TOKa3aTeJsib, ONpeaeIsiio- 4. Tlocae TOro, Kak yualuecs onpeneist
Wi GUOJIOTHYECK Y10 NPOAYKTUBHOCTD BOJbBI Ha rAyGHiy cToGa Boabl B TPyOKe,
BALICM yHACTKE HCCACAOBAHIH. NOJIb3YACh BOAOI W3-MOA KpaHa, caeiite
B nosiesbix yCI0BUAX NPO3PAYHOCTDb BOABI Ofpee- BOAY B BEAEPKO, 100aBbTE B HEe
JISI€TCS OJHUM M3 ABYX METOJOB: C MOMOLLBIO JMCKa HECKOJIBKO FPaMMOB HJla M MepeMeliaiiTe.
Cekku (B r1y00KHX, CMOKOHHBIX BOAAX) MJIH C 5. TlompocuTe yuawuxcs 3anoiHuTb TpyoKH
NOMOLIbIO TPYOKH A1 3aMepa MYTHOCTH BOJIbI (Ha 7715 3aMepa MyTHOCTH BOAbI HJHCTOI
MEJIKOBOALE HJTH NPH ONPEeIEHHH XapaKTEPHCTHK ROTOIi U MPOREPHT, Ha KAKOii r1yGHHe
npoTo4YHOil BoAbl). B s1abopaTopHbIX yCOBHSIX, T, H30GpaXeHHe Ha He TPYOKH CTAHOBHTCS
€. NpH NPOXOXIEHHH MPAKTHKH B KJIACCHOI HE3aMETHBIM 11151 raasa. CpaBHuTE
KOMHATE, HCMoab3yeres Tpybka 414 3amepa pe3yJIbTaThl, NOYUEHHbIE HECKOJIbKHMHU
MYTHOCTH BO[IbI. yUalHMHCS.
/70,0/-7[{0K npaKTquCKOVI rnoaroTtoBKku 6. JloGaBbTe K BOAE W3-T01 KPaHA HECKOJIbKO
Kanesib 3eJeHON MUILEBOH KpacKH.
1. TlompocuTe Kaxa0ro u3 yuawmuxcs
JAMOJIHATD TPYOKY /1 3aMepa MYTHOCTH 7. TlonpocuTe yyaumxcs 3anoJHUTh TPYOKH
BOJIbl BOOH W3-M0 KPaHa 0 TOr0 OJ14 3aMepa MYTHOCTH BOJIbI OKpallieHHOH
YPOBHS, HA KOTOPOM H300pazKeHuHe Ha [HE BOJAOH M NIPOBEPUTD, HA KaKoii rayOuHe
TPpyOKH CTAHOBUTCSI HE3AMETHDBIM. 1300pakKEHUE HA THE TPYOKH CTAHOBUTCS
3apeructpupyiite rinyonHy cTosi0a Boabl B HC3AMCTHBIM [1J1 IJ1a34.
TpyOKe B CAHTUMETPaX.
Yuawuiics AHasn3poBanHblil 00pasen c™
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'mpponornyeckue uccnepoBaHuA

JIucT BBOAA JAHHBIX YYaIUXCA

Paboyee MecTo anAa U3MepeHnsa
TemMneparypbi BOAbI

lMpeanockinku

TeMnepaTypoil Bojibl B JaHHOM CJ1yuae Ha3bIBACTCS
€CTECTBCHHAS (N3MepsieMasl B €CTECTBCHHBIX YCJI0-
BHSIX) TEMIEpaTypa BOJOEMa — BOIbl B PYUbE.
peke, npyae, o3epe, K0J041e, CTOYHOH KaHARE U T.
n. Temneparypa BOOOEMOB MOXET CYLICCTBEHHO
BapbUPOBATb B 3aBHCHMOCTH OT UIMPOTHI, BbICOTBHI
HaJ YPOBHEM MOpSI, BpDEMEHHU CYTOK, BpEMECHH rofa,
rayOuHbEl BOABl U MHOTHX APYTMX MCPEMEHHBIX
napaMeTpoB. TemnepaTypa Boabl HMeET GosblIoe
RHAUECHHE, TAK KAK OHA HTpaeT BaXHEHW Yy poJib B
XMMHUYECKUX, OUOJOTHUYECKHX H (DUBUYECKUX
B3AMMOMACHCTRHIX, MPOUCXOASIUMX B BOAOEME.
Hanpumep, BbicOKass TeMmnepatypa MOXeT
YKa3blBATh HAa  MOBBILICHHE AKTUBHOCTH
pa3MHOXeHHs pacTeHuil. TeMnepaTypa BOIbI
onpeaeseT coctaB gyiopel U dhayHbl, oduTaroueii
B BOAE, TaK K4K [OJs BCEX BUAOB XHBBIX
OpPraHU3MOB CBOHCTBEHHB ONpECACJICHHbIE
eCTECTBCHHBIC TEMIEPATYPHbIE OTPAHUUCHUS —
MIHAMAJIbHAS M MaKCHMaJbHast TeMNEpPaTypbl,
NONYCKAaLINe CyleCTBOBaHUe Buaa. M3mepenue
TEMNEPATYphbl BOALl, TAKUM 00Pa3oM, NOMOTAET
HAM MOHSTh, UTO NPOMCXOAHT B BOJAOEME, HE
H3Mepas  HENOCPEACTBEHHO  KOJHUYECTBO
OpPraHu3MOB, OTHOCSIILMXCS K COTHSIM Pa3JIHUHbIX
BHAOB, OOUTAIOUINX B BOJOCME.

ITopARROK NPaKTNYECKON MOArOTOBKM

[. BbINOJHAS MHCTPYKUHH, NPUBE/ICHHDBIE B
OMUCAHUK MPAKTUUYECKOK padoThI
Hismepernue memnepamypol 600bi,
KaxXAblii ujieH rpynnbl yyaluxcs
MOOYEPEAHO HIMEPSIET TEMNEPATYPY
OJHOrO U TOro Xe 00pa‘iua BOAL C
TTOMOLUBI) OJHOTO U TOO XK€ TEPMOMETPA.
YOeaurech B TOM, UTO KaX bl yualluics
yMEEeT CUHTHIBATh MOKA3aHUA

TepMomeTpa. CpaBHHTE MOJTyUCHHbBIC
yuaummucs nokazanus. Pacxoasarcst Ju
oHn Bostee yeM Ha 0.5°C? Houemy?
[Touemy HeT? Ecsn moka3aHHs pacxoasiTes
0osee uem Ha 0.5°C, noBTopuTe
U3MEPEHUE TEMIepaTyphl ¢
HCMOJIb30BaHUEM pYroro obpasia Bojbl,
4TOOBI MOJIYUUTH Pe3yAbTAThl, He
pacxoasnecs dosee yem Ha 0,5°C.

Kaxaplit usicH rpymnnbl yualmxcs,
MOABL3YSACH CBOHM TEPMOMETPOM H
BBIMOJIHAST HHCTPYKLHH MO U3MEPEHHIO
TEeMIEpPaTypbl, NPUBEACHHBIC B ONHCAHUH
NpakTHUECKOi padoTbl, U3MepsaeT
TEMMEepPATyPy OJHOr0 00pasla BOAb H
CPaBHUBAET MOJIYUEHHBIl Pe3y.IbTar C
pe3yJIbTaTaMu, NOJTyUEHHBIMU APYIHMH
YjeHaMH rpynnbl, PacxoasiTest M oHu
Oosiee uem Ha 0,5°C? [Touemy? Ilouemy
Het? Ecau nokaszanus pacxoadarcs donee
uem Ha (,5°C, MoxeT noTpedoBaTbCA
Ka/nOpoBKa TCPMOMETPOB.

BbInoHsI HHCTPYK MU, NPUBE/ICHHbIE B
ONUCAHUM NMPAKTHUECKOH PadOThHI
«H3mepenue TemnepaTypbl BOAbI»,
YUallHecs H3MEpAT TEMIEpPaTypy
ropsiueil U X0JI0AHON BOAbI H3-NOA KPaHa,
BO/JbI CO JIbJOM U BOJbI, HAXOOHBLLUEHCS B
BeApE, CTOSBUIEM B KJACCHOH KOMHAaTe.
[epeuncaure oOpasubl BOALI,
TEMNepaTypa KOTOPLIX U3MEPSJIACh, H
3apErHCTPUPYHTE NOJTYUEHHbIE 3HAUYCHUS
TEMMEpPaTyphl.

O6cyanTe BO3BMOKHbBIA AHANABOH
NOKa3aHuii KaX0ro U3 TEPMOMETPOB.
BO3MOXKHO JIM H3MEpeHUEe TEMNepaTy pbl
HHKE TOYKH 3amep3aHus Boabl? Tlouemy?
[Touemy HeT? MOKHO JM HIMEPHTD
TEMIEPaTypy KHOSILEH BOAbl ¢ TOMOLLBIO
umetorerocs repmomerpa? [louemy?
IMouemy Het?

Yyammiics

AHRanu3upyemblii obpaszeu

Temneparypa
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['mpponornyeckue nccnepoBaHunA

JIncT BBOAA JaHHBIX yYalIMXCA

Paboyee mecTo gnA onpeneneHnA
coaepXXaHuA pacTBOPEHHOIO B BOAE
Kucnaopoaa

lpennocsinku

BoikuBaHUE BCEX OPraHU3MOB 3aBUCHT OT KHCJIOPOA.
B Boge coaepxaTcs MOJEKYJBl PACTBOPEHHOTO
razoo0pasHoro kucjaopoaa. B Bozayxe 20 u3 kaxabix
100 Monexkys1 npuxogdarcs Ha JOJ0 Kucjaopona. B
BOJE COACPKUTCS TOJABKO 1—35 MOJIEKY Kucopoaa
Ha MUJLTHOH, [103TOMY comepKaHue pacTBOPEHHOTO B
BOJE KHCJI0POJA BHIPAKACTCS KaK KOJIMYECTBO YacTeli
Ha MUJUTHOH. PazyuuHbie BUAB BOJHBIX OpTaHH3MOB
NOTPeOISIOT KUCI0PO B Pa3/IHUHBIX KOJMYECTBAX,
HO B CpeHeM 1J1s1 NOAAEPKaHUsl HOPMAJIBHOTO POCTa
W pa3BuTus BoAHOH (opul u dayHbl Tpedyercs
cogepxanue PACTBOPEHHOTO Kucaoponaa,
COCTABJISAONUICE KAK MHHUMYM O yacTell Ha MUJIJTHOH.

KosnyecTBo KHCJAOpOAa, KOTOPbI MOXET cojaep-
XKaThCs B BoJe («ypoBeHb KHCJOPOAHOro DasTaHCa»),
3dBHCHT OT TEMNEPATYPbl U BBICOTHI HAJ YPOBHEM
Mops. B nesom, Tennas Boaa yaepKHBacT MeHbllee
KOJIMUECTBO PACTBOPEHHOrO KHCJIOPO/A, YeM X010~
Hasg. CxoaHbiM 00pasoM, Ha GOJIbIION BbicOTE HAl
YPOBHEM MOp3l, B TOPaX, BOA& HE MOXKET YAEPXKHNBATh
CTOJIbKO k€ KUCJIOPOAA, CKOJbKO COACPXKHUTCS B BOAC
HA PABHUHAX. JTH 3dKOHOMEPHOCTH MOXHO MpOC/Ie-
AUTb, PACCMOTPEB [aHHbIC, MPUBECHHBIC B T HLAX
3aBUCHMOCTH COJICPKaHUS PACTBOPCHHOTO KUCJI0pOaa
OT TEMINEPaTypbl H BHICOTH HAA YPOBHEM MOpS,
MPUBEICHHBIC B OMUCAHUM MPAKTHUECKOH paboThl.
[ToaTomy npu N3MEPEHNN COACPKAHUS PACTBOPEHHOTO
KHCJIOPOAa MBI MOJIb3YEMCS 3TAJIOHHBIM 00pa3uom
OQUCTHJLTUPOBAHHON BOJBI U YUHTHIBAEM TEMIEPATYpPy
U BBICOTY Hajl YPOBHEM MOPS, KOPPEKTHPYS MOJTyueH-
Hble Pe3yJIbTaThl.

DaKkTHYECKOE COAEPXKAHHE PACTBOPEHHOTO B BOAE
KHCJOPOAa MOXET HE COOTBETCTBOBATH YPOBHIO
KHcaopoasoro O0anaHca. bakTepun, oburawoiine B
BoJe, MOTPEOIAOT KHCA0PO] N0 Mepe nepepadoTKu
HMH PA3AAralomuxcsd OCTATKOB PaCTUTEBHOTO M

KHMBOTHOTO TPOUCXOXIEHUA. ITa JesiTEIbHOCTD
OakTepuil MOXKET TIPUBOAHTH K CHHXKEHHUIO COflepxKa-
HUSI PACTBOPEHHOTO B Boje Kucsopona. Hanpotus,
CHHe-3eJ1eHble BOJOPOCH, o0uTalollne B 03epax,
TNPOH3BOASAT KHCIIOPOA B polecce POTOCHHTERA, UTO
MOXET JIETOM HHOrAa MPHUBOJAUT K NOBBILECHHIO
COAEpKaHUS PACTBOPEHHOTO B BOJE KHCJIOPOJA.

[lopAKoK NpakTM4eckon MoOAroToOBKY

1. BbINosIHsS UHCTPYKLMH, NPUBEICHHBIC B
ONMCAHNH TTPaKTHYECK Ol paboThl M3mepenue
COO0EPKANUS PACMBOPEHHOCO KUCAOPOOA,
KaXIbIil U3 UJICHOB IPYNNbl yUAILUXCS
NOOYEPEHO U3MEPSIET COACPKAHUE PACTBO-
PEHHOr0 KHCJ0pPOAA B OIHOM H TOM XKe
obpasue Boabt. [lonyueHHbie yyalumucs
pe3y/IbTaThi CPABHUBAKOTCS. PacxonsaTcs s
NoJIyyeHHble NoKa3anus Oosiee yem Ha 0,2
mr/n? Touemy? [louemy Het? Ecain
NOJYYEHHbIE MOKA3aHus pacxoasrcs fonee
ueM Ha (0,2 MI/J, NOBTOpUTE H3MEPEHHUS ¢
UCNOJIb30BAHAEM APYroro o0pasiia BOdbl,
YTOOBI MOJYUUTH PE3yJIbTAThl, HE PAcCXoms-
mecs donee ueM Ha 0,2 Mr/.

2. Ecau Ha KpaHax, U3 KOTOPBIX BBl HAOUpaeTe
00pasLbl BOABI, YCTAHOBJICHDBl a3PATOPHI,
U3MEPbTE COACPAKAHUE PACTBOPEHHOTO
KMCJA0poaa B BOAE, TOJIBKO UTO HAOpaHHOI
U3-N0J KpaHa, B Boae, KoTopas ObLia
HaOpaHa B HauaJie WKOJLHOrO [HS |
OCTABAJIACH B HEMOJBHKHO CTOSIBUICM BEape,
a TakXe B KOHCEpBUPOBAHHOM 0oOpasiie
BO/bI, OTOOPAHHOM OJHOBPEMEHHO ¢ BOAOI,
HaOpaHHOI1 B Beapo. 3apeructpupyiite
BpEeM aHaJu3a BOABI, HAXOAUBIIEHCS B
Bepe. CKOIbKO BpEeMEHH NMPOLLIO € TeX
nop, Koraa Bofa Oblsia HaOpaHa B Beapo?
CpaBHuTE NOJIyYCHHBIC TOKA3AHNS.
OTaMvarTes M OHK OIHO OT Apyroro?
[Touemy? [louemy Het? Yem MoryT oObsc-
HATbCS HabJloaaeMble pa3anuus?

Yuawwmiics

Ananusupyemblii 00pasen

‘Copepxanne pacTBo-

Bpewmst PEHHOrO KHCJIOPO/Ia
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'mpponoruyeckme nccnepoBaHuA

JIncT BBOJA JAHHBIX YYALIAXCA

Paboyee mecro ana namepeHua pH

lpennocsinku

pH — nokazaTesib cogepXkaHUsg KHCJIOTHI B BOAE.
Jnanazon 3HaucHuit pH MoXeT coctaBasTh OT |
(kucaora) go 14 (weso4yb MM OCHOBAHHKE).
3uHauenne pH, paBHoe 7, COOTBETCTBYET
HelitpagbHOMy pacTBopy. Ilokazatens pH
H3MepACeTCs No JorapudMuveckoil wkane, T. e.
H3MeHenue 3HaueHust pH Ha oaHy enunuuy
COOTBETCTBYET ACCATUKPATHOMY HU3MEHECHUIO
cogepxaHus KucaoTrel B Boae. Hampumep,
H3MeHeHHe ¢ 7 Ha 6 CBMAETEJBCTBYET O
ACCATHKPATHOM M3MEHEHHH KHCJIOTHOCTH PacTBOPA;
¢ 7Ha 5 - 0 cTokpaTHOM H T.4. YeM Huxe
nokazatesp pH Bogoema, TeM §ojiblie KHCIOTHE
comepxurca B Boge. [lokaszatens pH Bogoema
OKa3bIBAET CYLIECTBEHHOE BJIMSIHUC HA XHBYILHE B
BOJ€e OpraHu3Mbl. ['0/10BACTHKH cafaMaHap,
JIATYUIIKU M APYTHe OOHTAlOIINE B BOJAE KUBOTHbBIE
W pacTeHHus UPEe3BbIYAINHO UYBCTBHTEJbHB K
MOHUXKEHNIO MokazaTtess pH.

lMopAgoK NPaKTMYECKON NOAroTOBKM

1. BbinmosiHSs HHCTPYKUMH, NPHBEACHHDIE B
OIUCAHHK NPAK THYECKOH padoThI
Usmepenue kucnomnocmu (pH), Kax abli
W3 UJCHOR IPYMNMbl yUALUXCS TOOUEPEIHO
u3MepsieT nokasaresab pH oaHoro u Toro
ke o0paszua. Pacxoasrces jin noayucHHble
nokaszanus dosiee uem Ha 1.0 eguHnLbI
pH? llouemy? ouemy net? Econ
MIOJTYUEHHbIE TOKA3AHHS PACXOAATCH
ooJsiee uem Ha 1,0 eq. pH, noBropure
M3MEPEHUs! ¢ UCTIOJIb30BAHUEM APYroro
o0pasua, 4uTo0bl NOJYUYUTD NOKA3AHKS, HE
pacxoasnecs 6oaee uem Ha 1,0 eq. pH.

2. He BbinoaHAs KaJanOpOBKY PyuKH /14
u3Mepenus pH, HO BBIMOSIHS S HHCTPYK LUK

no u3MepeHuto pH ¢ nomolubo pyuky,
TNIPUBE/ICHHbIE B ONTHCAHHHU MPAKTHUYECKOH
palboThl, yyalluecss MOOYEPEAHO HIMEPIIOT
pH passnunbIx 06pa3oB BO/bI.
llosyvenHble 3HaUeHnsa PeruCTpHPYIOTCS.

Otkanudpyitte pyuky ong uzmepenns pH
U [IOBTOPUTE U3MEPEHHUSA, TOUHO BbIIIOJHAA
MHCTPYKLUH, IPUBEACHHBIE B OMUCAHUH
NPAKTHUECKON paboThl ¢ TEM, 4TOOBI HE
AOTMYCTHTb 3arpsi3HEHUS 00Pa3LOB.
Yualuecs MOryT f0J1b30BaTbCA TaK XKe
OJHOH OTKa/IHOPOBAHHOM PYyUKOil A1
usmepenust pH u oHoi He
OTKaMOPOBAHHON PYUKOii, €CJH HMEETCS
AOCTATOYHOE KOJIMYECTBO MPHOOPOB.
Pe3yibTaThl H3MEPEHHl PETHCTPHPYIOTCA.

CpaBHHTE JaHHbIE, MOJTyUYECHHbIE
pazauuabiMi MeToaamu. O0cyaute
BO3MOJXHBIE TPUYKHHBI HA0THOAOIIUXCS
pacxoxXaeHnH.

Msmepbre pH passimusbix WHPOKO
pacnpoCTPAHEHHBIX KUAKOCTEH, TAKUX,
KaK JMCTHJUIHPOBAHHAS BOJA, YKCYC, BOJA
U3-NMOA KpaHa, MOJIOKO, COK, CO0BAs BOAA
H T. 1., NOJIb3YSCh JIAKMYCOBO# Oymaroii,
HEOTKaIMOPOBAHHOI PYUKOil Aas
wimepenns pH u oTkanudposanHoi
pyukoii g1 usmepenus pH.

[TepeuucauTe npoaHaM3HPOBAHHbIC
00pasUbl H 3aperHCTPUPYIiTE 3HAUCHUS
pH. nosiyyentble pa3aHUHBIMH METOAAMM.
Kakune MeToabl M03BOJIHAN MOJYUHTD
caMble TOuHble 3HaueHus? Kakue MeToabl
MO3BOJINIIU 00eCNeunTb HaHDOAbIIYIO
HaJE€XKHOCTb JIAHHBIX ?

HoarorosbTe wkasty 3Hauenuii pH u
MOCTPOHTE rpachuk cpeaHnx 3HaueHuii pH,
NMOJIyYEHHBIX /15 KaxXoro obpasua.

AHaJn31pyeMblIil
obpasen

JlakmycoBas
Oymara

HeorkanuOpoBanHas pyuka
s uamepenus pH

OrkanubpoBaHHas pyuka
ansa waMepenus pH

GLOBE™ 1997

YueOHble 3aHsATHS - 22

ﬂmponoruqecx HE UCCJIEQOBAHUA



'mpponornyeckue nccnepoBaHuA

JIvcT BBOAA JAHHBIX yUYaIMXCA
2.

Paboyee MecTo AnA N3MEPEHNA
YAENbHOU INEKTPONPOBOAHOCTH

lpeanoceinkn

DyeKTpuuecKas TpOBOAUMOCTD (IJAEKTPONPOBOA-
HOCTb) BOOBl — MOKA3aTeab CHOCOOHOCTH BOMbI
MPOBOAUTH 3JIEKTpHUECKHil TOK. YncTas Boga nsaoxo
NMPOBOJUT IJEKTPHUECTBO, HO MPUMECH, coaepXa-
lMecs B BOAE, TaKue, Kak pacTBOPEHHbIE B BOJIE COJTH,
MOBBILIAKT JJIEKTPONPOBOJHOCTL BoAbL. [loaToMy
U3MEpPEHUS 3JeKTPONPOBOTHOCTH BOJbBl UACTO
HCTIOJIB3YIOTCS ¢ 1eJ1b10 OLECHKH KOJHYECTBA PacTBO-
PEHHBIX B BOZIC TBEPABIX BEHICCTB, TAK KAK H3MEPCHUE
3JIEKTPONPOBOAHOCTH IOPA3I0 MPOLLE, YEM BHITAPUBA-
Hue Bcelt BOAB B 00pa3iie ¢ NOoCeAyOUIHM B3BElINBa-
HHEM TBEPAOrO OCTATKA.

DEKTPONPOBOHOCTD U3IMEPSAETCS B MUK POCHMEHCAX
Ha cantuMetp (MKCm/cm). Tlosus Boaoit, 31ekTpo-
TNIPOBOJHOCTb KOTOPOii cocTasseT Honee 2200—2600
MKCM/cM, BpefieH A/ 4YBCTBUTE/IbHBIX PACTEHHUII.
B ObITOBBIX YCJIOBHAX NPEANOUTHTEIBHO HCTOb-
30BAHHE BOJbl C DJIEKTPONPOBOAHOCTLIO MEHEE
1100 mxCwm/cm. Tlpn H3rOTOBJICHMH MHOTHX BUAOB
ApoAYKIUHH, B 0COOSHHOCTH IJICKTPOHHBIX KOMIOHEH-
TOB, TpeOyeTCsl HCMOb30BAHUE OUEHb YHCTOM BOABL.

TTopAAOK NPaKTUYECKON MOATrOTOBKM

1. BbinosHss HHCTPYKUMH, NPHBCACHHBIC B
ONMCAHUN MpaKTHYECKOi padoThl Hismepenue
YOCABHOW DNCKMPONPOBOOHOCINI, KaXK JIbli
H3 YJICHOB T'PYIINBI YUALIUXCS TOOUYEPEAHO
H3MEPSET AJIEKTPONPOBOAHOCTD OJHOTO H
Toro xe odpasud. Pacxopsres an
NoJTyueHHble NOKa3annsg Oonee yem Ha 40
mkCm/cm? TTouemy? TTouemy Hetr? Ecau
MOJIYUCHHBIC MOKA3AHUS PACXOAATCS Dosiee
ueM Ha 40 MKCM/CM, TOBTOPHTE H3MEPEHHS
€ UCTIOJIb30BAHMEM IPYroro ofpasia, 4Toobl
NMOJIYUUTh NOKA3aHUS, PACXOASLINECS HE
Hosiee ueM Ha 40 MKkCm/cM.

He BbinosiHgs kaqudpoBKy npudopa s
M3MEPEHHUSs 3JIEKTPONPOBOAHOCTH, HO
BBINOJIHSISL HHCTPYK UMK 10 W3Mepennio pH ¢
NOMOLIbIO PYUKH, MPUBEICHHBIE B OMUCAHHH
NpaKkTHYeCcKoil paboThl, yualuecs
NOOUEPE/IHO UIMEPSIOT
3JICKTPONPOBOHOCTD PA3JIHUHBIX 00PA3IOB
BOJbl — AWCTUJIJINPOBAHHON BOAbI, BOJbI U3-
HO/J KpaHa i AMCTHJIJINPOBAHHONH BO/bI, B
KOTopyto Oblia godaBJieHa LIenoTKa COJIH.
[lonyuennble 3HaueHUs PErHCTPUPYIOTCH.

OtkanuOpyiite npubop A4 n3MepeHus
3JIEKTPONPOBOHOCTH U MOBTOPHTE
H3MEPEHHs, TOUHO BbIMOJIHSS HHCTPYKIHH,
NpUBEACHHBIC B OMUCAHMU MPaK THUECK Ol
paboTHl ¢ TEM, UTOObI HE AOMYCTHTD
3arps3HeHds o6pasios. Pesynprarsl
U3MEpeHHil PerUCTPUPYIOTCS.

CpaBHUTE AaHHBIE, MOJTYUCHHbIE ¢ TIOMOLIBIO
OTKAMOPOBAHHOTO U HE OTKATTHOPOBAHHOTO
npudopos. Habmoaatorest m pacxox acHus?
O06cyauTe BO3BMOXHBIC TPUUMHBI HAOTHOTa-
HOLHXCS PACXO XK JICHUH, 3aMeuaeTe JI BHI,
UTO MOKA3AHHS OOHOTO NPHOOPA BCEraa
Bolllle nokasanuii gpyroro? Beerpga s
MOKA3aHUS DTHX NPHOOPOB PACXOAATCH Ha
OOHY U Ty K€ BEJIMUMHY?

W3mepbTe 38K TPONPOBOJHOCTD PasIHUHBIX
WUPOKO PACTIPOCTPAHEHHBIX KUAKOCTEH,
TAKHX, KAK JAHCTHJIJIMPOBAHHAS BOJA, YKCYC,
BOJA W3-NOA KPaHa, MOJIOKO, COK, CO0BAs
BOJA M T, T

Ilepeyncante NpoaHaIH3HPOBAHHBIE 0OPasIIbI
W 3aperucTpupyiite 3Hauenns pH,
NOJYUCHHbIE PA3AMYHBIMH METOAAMH.

KakoB auanas3oH nokasaduii 3.1eK TponpoBoa-
Hoctu? [loAroToRbTE LWKATY 3HAUYEHH
3JIEKTPONPOBOIHOCTH W NocTpoiite rpaduk
CPCAHMX 3HAUCHHI DJICKTPONPOBOJHOCTH,
NOJYUEHHBIX 418 KaX0ro 00pasua.

BaHH4s BOJa

AHasM3IpyeMblii Heorxanubposannslii mpubop A8 OtkaanbpoBaHHblil npudop 04
obpasen H3MEPEHHS JJIEK TPONMPOBOAHOCTH H3MEPEHHS JICKTPONPOBOAHOCTH
Huctunaupo-

Bopaa u3-non kpaHa

Conienas Boga
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'npponornyeckme nccnegoBaHuA

JIvcT BBOJA TAHHBIX YYAIIAXCA

Paboyee MecTo ana onpeaeneHunn
COJIEHOCTH (CONOHOBATOU UIN MOPCKOH
BOAbI)

lpeanockbinku

ConeHocTb — NoKa3aTe b COAepXKdHUS paCTBOPEH-
HbIX COJIell B MOPCKO# MM COJIOHOBATOH BOAE.
CoeHOCTb BbIpaxKaeTcsl KaK KOJIHYECTBO yacTeit
Ha Toica4y. COEHOCTb BOJbI MOKET BAPbUPOBATh
B 3QBUCHMOCTH OT BBINAACHHUS OCAAKOB, TAsiHHA
CHErOB HJIH PACCTOSIHUS OT HCCJIEAYEMOT O BOAOEMA
OT HCTOYHUKA MPECHOH BOABI (HaNpUMeEp, OT yCTbs
peKH).

JleHCHMeEeTp — WHCTPYMEHT, TNO3BOJAKWHN
H3MEPATH yAE/IbHbIII BEC HJTH MIOTHOCTD KHAKOCTH.
KoHcTpykuuga 3toro npudopa OCHOBaHa Ha
NPUHLHIIE, OTKPBITOM I'PEYECKUM MAaTEMATHKOM
Apxumegom, rJhacduiemM, 4YTO BCE TeJa,
MOTPY>KEHHOTO B BOAY, PABEH BECY BbITECHEHHOM
ITHM TeAOM BOAbL. Yem noTHee aHa3upyemast
KHAKOCTb, TEM MEHbBLUE NOTPYKAETCS B HEE TENO,
BbITECHAIOLIEe 00bEM BOJIbl, JKBHBAJICHTHbIN Becy
TeJa.

[ToueMy HEOOXOAUMO MPOU3BOAHTH H3IMCPEHHS
TEMACPATYPbl OAHOBPEMEHHO C PErHCTpaLunei
nokasanuii aeHcumerpa? Bopa cranosuTcs donee
MIJIOTHOH MO MEPE €€ OXJIaXACHUA U 3aMep3aHus, a
3aTeM, 110 Mepe NpeBpalleHus ee B jeq — dosee
nJoTHOI. Tak Kak Mbl Xe€JaeM U3MEDHTD
3aBHCHMOCTb COAECPAKAHUS PACTBOPEHHBIX B BOAE
coJiell OT €€ MJOTHOCTH, Mbl AOJIKHbI 3HATH
3HAUEHUE TIEPEMEHHOTO NapaMeTpa TEMNepaTyphl.

[TopAROK NPAKTNYECKOU NMOATOTOBKN

1. 3anosHuTe MEH3YPKY BMecTUMOCTBIO 500
MJ1 ipecHoil Bosioil 10 oTMeTKH «500 M».

2. OCTOPOXHO NOrpy3uTe ACHCUMETP B
MEH3YPKY (He poHss ero).

3. CuuThiBaiiTe MoKa3zaHHs JEHCUMETPA Ha
YPOBHE, COOTBETCTBYIOLLEM HUKHEMY
Kparw MeHHUCKa. 3aperucTpupyiite
noKa3aHue.

JIucT BBOAA 3HAYEHUN CONEHOCTH

4. BbiHbTe NEHCHMETP M3 MEH3YPKH H
nodaBbTe B Bogy 7,5 r coqu.
[Tepemeruaiite pactBop.

5. HW3mepbre TemnepaTypy BOAbl B MEH3YpKe
Ha rsiy6une 10 cM ¢ noMoubio
TEPMOMETPA. 3aperucTpupylive
MOKa3aHHe.

6. Iloab3ysich ACHCUMETPOM, U3MEpPbTE
yOe/bHbIl BEC XXMAKOCTH B MEH3YPKE.
3apeructpupyiTe nokaszaHue.

7. Haiigure 3HaueHHe COTEHOCTH KHUOAKOCTH,
COOTBETCTRYIOLIEE H3MEPEHHBIM
MOKa3aHHSAM TeMIepaTypbl H YAeJbHOTO
Beca, B Tabsnue. 3apeructpupyiite
JHAUYEHHE.

JlobapbTe ewe 10 r conn B pacTBop.

9. W3mepbTe TeMIepaTypy H COJIEHOCTb BOAbI
B MeH3ypKe Ha rayOuHe 10 ¢M ¢ TOMOLIbIO
TEPMOMETPA. 3aperncTpHpyiiTe
NOKa3aHuA.

10. JoGaBbTe B MEH3YPKY HECKOJIBKO
KYCOYKOB JIb/Ia.

I1. W3MepbTe TemMnepaTypy H COJEHOCTb BOABI
B MCH3ypKe Ha riyOuHe [0 ¢M ¢ noMOoub
TepMOMETpa. 3aperucTpupyiite
NnoKa3aHusl.

W3yunre 3apeructpupoBaHibie Bamu Aannbie. Cone-
HOCTb MPeCcHOH BOALI AOJIXKHA ObITh PaBHA HYJIIO.
[To mepe nodapiieHHe B BOAY COJIH COJEHOCTD
JOJKHA NOBBLILIATHCS. M3MEHCHUE TeMMEpATYypPhl
MOBJIMAET HA MJIOTHOCTb BOAbI, HO HE JOJIXKHO
OTPA3NTBCS HA 3HAYEHHU COJIEHOCTH, ONPEEeSICHHOM
€ NOMOUIBIO TAONNLBI MPEOOPABOBAHHS MOKABAHHII.

O0cyauTe pacxoXaeHHd MeXAY 3HAUEHUSAMH,
NOJIYYCHHBIMH  Pas3dMUYHBIMK  yyallUMHCH.
[ToBTOpUTE U3MEPEHUS, ECJIH PACXOKACHHA MEX 1y
NOJYYCHHBIMH NMOKA3aHUSIMH NMPEBBILIAKT 2 UacTH
Ha ThICHYUY.

Ananmsnapyembiit o0pasen| Tevmeparypa

Tlokazanns neHcumerpa

Conenoctpb Yuammiics

[lpecHasn Bona

MMocne gobapeHust
7,5 conn

Tlocne noGasnenns
17,5 conn
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'mpponornyeckune nccnegoBaHnA

JIvcT BBOJA MAHHBIX YYAIIAXCA

Paboyee MecTo AnA onpeneneHnna
weno4YHoCTH

lpeanocsinku

Ille10uHOCTD — MOKA3aTeJsb COMPOTHBJIEHHS BOADI
K MOHHXEHHIO nokaszares pH npu nobassieHnd B
Boay KucJoT. JloOaByieHne KHCJI0T B BOAY MPOKC-
XOUT B OCHOBHOM B Pe3yJTbTaTe BbIANCHHUS 0K A5
MJIM CHera, XOTs MOYBa B HEKOTOPBIX palloHax
TaKXe SBJISETCS CYLIECTBEHHBIM HCTOUYHHKOM
kucoT. [llesJIOUHOCTD BOMBI MOBBIMIAETCS TI0 MEPE
PACTBOPEHUS KaMEHHBIX TOPOM, COAEepPKALIUX
KapOoHATHl Kajblusi, TaKHe, KaK KaJbUUT H
H3BeCTHSK. Il[e/JOYHOCTD BOOB! B €CTECTBEHHBIX
YCJIOBUSIX 3aLMINAET PHIOY U APYTHe OOUTAIOLINE B
BOAE OPraHu3Mbl OT BHE3ANMHbIX H3MEHEHU
KHCJIOTHOCTH.

[TopA[OK NpaKkTUYEeCKou NoaroToBKu

1. BbINOSHAS HHCTPYKLMH, IPHBEICHHBIE B
OMUCAHUH MPaKTUUeCcKoil paboTsl Onpe-
OeJienue Wesl0uHOCmY, KaX AblA 13
YJIEHOB I'PYNIBI YUAUMXCH TOOUYEPETHO
H3MEPSET WIEJTOUYHOCTD OAHOTO U TOTO K€

oOpa3zua. CpaBHHTE NOJTyYSHHBIE
yyaluMUcs pe3yabraTsl. Pacxoasites s
noJlyueHHble MOKa3aHus Hoslee 4eM Ha
BEJIMUHHY, IKBHBAJIEHTHYIO 100aBJIEHUIO
OHHOI KanJu TUTPUPYIOILETO peakThpa’
[ouemy? Ilouemy Het? Ecim nonyueHHbIE
MoKazaHus pacxondarcs foJiee yeM Ha
BEJIMYNHY, DKBHUBAJIEHTHYIO 100aBJICHUIO
OIHOH KaIjIM THTPHPYIOLIETO peaKkTHRA,
MOBTOPUTE U3MEPEHHS C UCNOJIb30BAHUEM
apyroro obpasua, 4To0bl NOJYyYHTD
NoKa3aHud, pacxomsiuecd ve 6osiee yem
Ha BEJIMYHMHY, IKBUBAJICHTHYIO
A00aBJIEHUIO OfIHOH KaIlJTH THTPUPYIOLIEro
peaKkTHBA.

[Tpoanann3upyiite B3aThie U3 APYTHX
MCTOUHUKOB 00pasibl BO/IbI, IPUHECEHHbIE
B KJ1aCC.

[TepeuncanTe MPpOAHAN3HPOBAHHBIE
00pasibl BOJBI U 3aperucTpupyiiTe
NoJTyYeHHbIe pe3ybTaThl. CpaBHHTE
EJOYHOCTh Tpex o0pasnoB. Kakos
ANana3oH HabJIoJaeMblX pe3yabTaToB?
[Mouemy HaOTIOIAIOTCST PACXOXKACHUS
MEXIY pe3yJibTaTaMu?

Yyauwmitcs AHau3upyeMblil o0pazen Ilokasanue
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'mpponornyeckue nccnepoBaHuA

JIvceT BBOOA JAHHBIX yYAHIUXCA

Paboyee mecrTo Ana onpeneneHna
coaepXaHnA B BOJE HATPAToOB

lpeanocsinku

A30T — 0[IHO M3 TPEX OCHOBHBIX MHTATEJbHBIX
BELICCTB, NOTPe01eMbIX PACTEHHAMH. BOJIBIIHHCTBO
pacTeHu#t He MOryT NOTPedIATH MOJICKYAdpHbIi
razoo0pasubiii 2301 (N.). B BOAHBIX 3KOJIOTUYECKHX
CHCTEMAX CHHE-3eJIeHble BOAOPOC/H MPeodpasyoT
MOJIEKYIAPHBIi ra3000pasubiii a30T B ammuak (NH,)
n mutpathi (NO,™), KOTOpHIE 3aTeM MOTpedAsIOTCSA
pacTeHHAMH. AKHBOTHbie €T ITH PACTEHHS, UTOObI
NOJIYUHTB 30T, HEOOXOMUMDbIH 118 DOPMUPOBAHUS
OcsikoB. Koraa pacTenns U KUBOTHBIC YMUPAKT,
0eJIKOBBIE MOJIEKYJIbl PACIUENASIOTCS OaKTCpPUIMH,
BHIAEIAIOWNN aMMuak. [pyrue SakTepun oKHCASIOT
amMMuak ¢ noayuennem wutputos (NO, ) n nuTpaTos
(NO,7). B yc/10BUSX NOHHKEHHOTO COAEPKAHUS
KHCJOPOAA HUTPATBL 3aTE€M MOTYT MpPEeBpaliaThCs
apyrumn dakrtepuamu 8 ammuak (NH,), u winka
Npeodpa3oBaHNs A30THCTHIX COCMHEHNIT HAUUHACTCH
CHOBA.

Kax npaBusio, copepXanue a30Ta B BOJIC B ECTECTBCH-
HBIX YCJIOBHSIX HEBEJAMKO (MeHee | 4acTH HUTPATHOTrO
430Ta Ha MIJIJIHOH). A30T BBIAEAACTCS U3 Pa3aaraio-
WMXCS IKCKPEMEHTOR AKHUBOTHbBIX, MEPTBBIX PACTEHHUIE
U KUBOTHBIX U ObICTPO MOTPEOIseTCsl pacTeHusmu. B
BOAOEMAX C BBICOKMUM COJCPXKAHHEM a30Td MOXET
npoucxoanTs asTpodnkanus. Comepxanue a3ora
MOXET TOBRBILATHCH B Pe3yJbTaTe eCTECTBEHHbIX
BO3OCHCTBUI U YeJIOREUECKOH AeATEbHOCTH. Y TKH U
T'YCH BHOCAT OOJIBINOE KOJMUECTRO 430Ta B BOJOSMBI,
B KOTOpPbIX OHM 00utawT. K MCKYCCTBEHHBIM
HCTOUHHKAM 430Ta OTHOCITCA KaHAJIH3ALUMOHHbBIE
OTXOAbI, CJTHBAEMbIC B PEKH, yJ0OpeHHs, BbIMblBae-
Mble BOJOMH, CTEKAKLIEH MocJie BbinageHusl 0CcaJKoB
UM TIPOCAUMBAROLLEHCS B TPYHTOBbIE BOJIbI, 4 TakXe
BOAIOH, CTeKatowel U3 KOPMYLUEK W CKOTHBIX JABOPOB.

CopepkaHHe HUTPATOB H3MEPSETCS B MIJLIUTPAMMaXx
HUTPATHOrO a30Ta Ha JIATP BOJIBL.

[TopAgoK NpakTu4ecKkou noaroToBKu

1. BBIMOJHAN HHCTPYKLMHU, TIPUBECHHBIE B
OMHCAHHH MpaKTHYecKoii padoThl Hzmepenue
COOepKARUS HUMPAMOG, KAXbIH H3 YJICHOB
rPYIAbl YUALMXCA NOOUCPEAHO U3MEpSIeT
CoACpKaHHe HUTPATOB B OJHOM H TOM Xe€
obpasue. PacxoasaTes Jn noJiyyeHHble
nokasaHus Oosiee uem ua 0,2 mr/a?
[Touemy? [louemy Het? Ecnu mosyueHHble
noKa3aHus pacxoasrtcs dosiee uem Ha 0,2
MT/J1, TOBTOPUTE U3MEPEHHUS C
HCTOJIb30BAHHEM ApPYTOro o0pasud, yTobnl
MOJTYUHTb MOKA3aHHs, PpacXOaSUIHEC He
0osee uem Ha 0,2 Mr/a.

2. TlorTopuTe W3MepeHus comepKaHus
HUTPATOB B TOM K¢ 00pa3ie BOabl, HO
npeaBapHTesbHO B30onTaiTe odpaseu B
TCUCHHE NMOJIOBHHBI BPEMEHH, YKA3AHHOIO B
OMUCAHUU MPAK THUECKOi paboThI.

3. TlosropuTe n3MepeHus comepKaHus
HHTPATOB B TOM K¢ 00pasue BO/bl, HO
NpeABAPUTENLHO JAfiT¢ €My OTCTOATHCA B
TEYEHHE BPEMEHHU, HA NATb MUHYT
NIPeBbILIAKLLETO NPOAOIKHTEJLHOCTD
BPEMEHH, MPEIYCMOTPEHHYIO B ONUCAHHUK
MPaK THYCCKOU padoThl.

4. WzmepbTe comepkaHue HUITPATOB B psje
PAIHYHBIX 0OPasLOB BOABI — BOANI,
CTeKaloLIeH ¢ MIOWAAKHN 15 HTPbl B TOAbO,
BOJABI H3 APYrOTro NPYAa, BOAB H'3
pes3epByapd, peku u T. 0. Ilepeuncaute
UCTOUHHKHU, U3 KOTOPbIX ObLIH B3SThI
o0pasubl BOAbI, U 3aperucTpupyiire
NOJIYYEHHDIE PE3YJILTATDI.

5. [Jo0OaBbTe B 0Opasel BOAbl HECKOJIbKO
rpaMmoB yao0penus. Kakoe nimenenue
noxkasauuii Bbl HaOMaere?

6.  OOcyauTe BO3MOXKHbIC APHUYAHBI BAPHHPOBA-
HUST COACPXKAHNA 230Td B BalUX 00pa3uax
BOJIbI.

Yuammniics

IMokazanue

Yyawuiics
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[loBcroay Bopa!

NMpennasnayeHne 3aHATUA

H3yueHne n3MeHeHHH XapaKTEPHUCTHK BOJBI B
3aBHCHUMOCTH OT MecTa oT0opa 06pa3nos BOIbl H
CPABHEHHE YUALMMHUCS [TOJTyUCHHBIX HMH PE3YJIbTa-
TOB H3MEPEHHil ¢ XapakTepuCTHKaMH o0pa3LoB
BOJBI, B3STBHIX HA JIPYT'UX ydyacTKax. Y daiumcs
AEMOHCTPUPYETCS, KAaKUM 00pa3zoM YyueHbie
HAYHHAIOT M3yUeHHE HAHHBIX; CTUMYJIUpYeETCH
CAMOCTOSITE/IbHBI aHAJIN3 yYALIHMHUCS MOJTYYeH-
HBIX HMH JaHHBIX.

O630p

Y4qanmmcs nopy4aroT H3yUueHHe HCXOQHBIX JaHHBIX,
3apETHCTPHPOBAHHBIX YYACTHUKAMMU MPOrPAMMbi
GLOBE n npoana/in3upoBaHHbiX yueHbiMu. [Tocse
NPOUTEHUS KOMMEHTAPHER YUEHbIX, OTHOCSLIHXCS
K OTHM [aHHBIM, YYalUMXCs TNpPOCAT HalTu
ROMOJIHUTEJIBHBIE JaHHBIE, COOOLICHHBIE LIKOIAMH,
yuactByrowmmu B mporpamme GLOBE, ¢ uenbto ux
M3YYEHHS U aHaM3a.

lIpogomxunrenbHOCTL 3aHATUA

OLIHO KJIACCHOC 3aHATHE (nepBOHaqaanoe) ¢ noc-
JICAYOLUMH JONOJIHUTC/IbHBIMH 3aHATHAMH.

.VpoaeHb NORrOoTOBKYK yYalUuNXCA

Cpennuii u BbicOKHil.

BaxxHeduwine Koxnyenuynmn

BapbupoBanue XxapakTepucTHK BOAbI (B
HEKOTOPBIX Npeaesiax).

MopMy THpOBaHHE BONMPOCOB Ha OCHOBE
JIAHHBIX,

ITouck 0TBETOB Ha BOMNPOCHI ¢ HCTIOJIb30BAHUEM
JAHHbIX.

HaBbikn
IHocmpoenue rpaduKoOB NaHHBIX.

CpasHeHue JAAHHbIX, MOJTYUCHHBIX B Pa3HBIX
MECTAX U B PA3HOC BPEMA.

AHau3 pacxoX IeHUil MeX Y NaHHBIMH H
BBISIBJICHHE 3aKOHOMEPHOCTEH.

(Dopmupoaaltue T'HNnoTE3s.
”p()(f@pkd FHOnoTE3.
Henonwsosanue 6aspl OAHHbIX YYACTHHKOB
nporpammbl GLOBE.
Tpubopsi n marepunansi

Kapanpai 1 muanaumeTrpoBas fymara uiu
KOMITbEOTEPHBIE CPEICTBA NOCTPOEHUS
rpacpukoB.

Komnbrotep n ceppep 0a3bl JaHHBIX
yuyacTHHKOB nporpammbsl GLOBE.

HayuHble THEBHUKH YYACTHHKOB MPOIPaMMBbl
GLOBE.

Moaroroska

COop maHHbBIX, 3apPEeruCTPHPOBAHHBIX B pamKax
nporpammsl GLOBE.

lipeaBapurensHbie yCA0BUA

OTCyTCTBYIOT.

Tlpegnocbinku

HecMoTpst Ha TO, UTO MHOTHE TOABI MHOPJA YXOIST
Ha cOOp JaHHbIX, KOJIHUECTBO KOTOPBIX JOCTATOYHO
OJ1S M3YUEHHs WJIM I/l MOMCKA OTBETOB Ha
BONPOCHI, OTHOCSIUHECSH K TOMY HJIH HHOMY
YUACTKY, YUeHble, yUaCTBYIOUHE B MporpaMmme
GLOBE, yxe Hauaau u3yyatb Bce yBEJHUUBA-
IOLIEeCs] KOJMUECTBO THAPOJIOTHUECKHX JIaHHbIX,
3aperuCTPUPOBAHHBIX B PAMKAX NPOrPaMMBI, C TEM,
4TOObl CBOEBPEMCHHO BBISIBJISTH HHTEPECHBIC
3aKOHOMEPHOCTH U KOHTPOJIHPOBATH KAUYECTBO
OaHHbIX. s Toro, YyToObl NOMOYDL yyalHUMCs
HAayaTh CaMOCTOSITEIbLHOE H3YUCHHE MOJIYyUCHHBIX
HMHU JAHHBIX U JAHHBIX, COOOUICHHBIX YUYaUIHMHUCS
ApPYTUX LWIKOJ, THAPOJOrH, yYacTBYIOIUHE B
nporpamme GLOBE, gendrcs ¢ yyamumucs CBOUMH
npeaBapuTe/bHbiMU BbiBoAaMu. Huxe Bbl HaligeTe

OMUCAHUE TIEPBBIX PE3YAbTATOB dHAH3A A4HHBIX O
KucJaoTHOCTH (pH) U Temneparype BObl, 4 TAKXKe
HEKOTOpble MHTEPECHbIE BOMPOCHI, 3aAaHHbIC Ha
OCHOBE AHAJIN3a APYTHX FHAPOJIOTHUECK X TaHHbIX.
Tak Kak 3TH Mcce10BaHHS NPOAOJKAKTCS, Bbl
CMOXKETE NOJYY4Th HOBYI UHGOPMALUIO MO Mepe
NDOCTYNJCHUS AOMOJHUTCAbHBIX AAHHBIX. JTH
pPe3yabTaThl MOXHO OYJAET HAHTH HA CTpaHHLE
«¥Yronok yuenoro» (Scientist’s Corner) B 0aze
JAHHBIX YUYalUXCH-YUYACTHUKOB NPOTrpaMMbl
GLOBE. [lonosiHuteabHyw HHGOpMALHIO O
pPEe3YAbTATAX aHAJIM34 PErHOHAJIbHBIX AAHHBIX
MOHO I10J1yUHTh TAK K€ Ha CTpaHuLax B ceTH Web.

[To Mepe mocTymnsieHns Bee DOJIbLIEro KOJM4YecTBa
AAaHHDBIX, YueHble TNPOAOJXKAKWT HU3YUaTh
MHTEPECHBIE 3aKOHOMEPHOCTH M 3a[aBaTh HOBbIE
BONPOCHI. Y YalHECs MOTYT MOMOUD YUEHBIM,
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KOHTPOJINPYS M aHaJIM3MPYs [aHHBbIE, PErHCTpH-
pyeMble Ha MX y4yacTKax HCCNeNOBaHMil, a Takxe
JIAHHbIE, TTOJ1YYeHHbIE APYTHMH IIKO01aMH1 U3 Pa3HbIX
CTpaH MHPA, H JAEJACh CBOHMH HaOJIIOACHHIMU U
pe3yabTaTamMu HCCJAeJOBAHHHE C JAPYrHMH
yuacthukamu nporpamMmmsl GLOBE ¢ nomoubro
KOMMBIOTEPHOI CETH.

lMopAagok nposeaeHnA 3aHATUA

B pa3nesie | onucanus HACTOSLETO 3aHATHSA COEP-
KHUTCS psid rpachuKOB, KOTOPBIE ObLIU NOCTPOEHBI
Ha OCHOBE JaHHBIX O KucjaoTHocTH (pH) u
TEeMMNepaType BO/bl, COODIIEHHbIX YYACTHHKAMH
nporpammbl GLOBE. Otu rpacuku npuBoasitTces ¢
TEM, UTOO0b! NPOHIJIIOCTPUPOBATH ONPEACTCHHBIC
BOIMPOCHI, KOTOPbIE O0BIUHO 3A[A0TCS YUAUMMHCS,
a TaKXe CBA3aHHBIC C KAYECTBOM JAHHBIX
npobJieMbl, KOTOpbie 4YacTo HabJ0gaKTCs
yueHbiMu. Kaxaplii KoMnaekT 3Tux rpadukos
MOXKHO HCNOJIB30BATH B KAYECTBE OCHOBBI 1714
JajibHeliuX HecsaeJoBanuil M oOCyXACHNUS
METO/IOB dHAJIH3a AAHHbIX.

Haunure ¢ gemoHcTpauud yvauumcs rpadukos
«TUMUYHBIX» JAHHBIX O KUCJIOTHOCTH U TEMIEPATYPE
Boabl. OOCyaMTe oXuaaeMble 3aKOHOMEPHOCTH
H3MeHEHHs JaHHbIX 1 no0y X aiiTe yualmxcs 3aaa-
BATb BOMPOCH H KOMMEHTHPOBATH UHAOPMALKIO.

3aTeM MOPYyYUTE YUALLHMCS W3YUHTh JAHHbBIC,
NPeACTABIEHHBIE KAXK IBIM KOMIUIEKTOM IrpachHKOB,
1 IPEAI0KHTL UX PHIOTE3b! HJIH 3a[1aTh BOMPOCH O
TOM, UTO OHM HaGOAAIOT. 3aperucTpupyiite ux
Habmonenns. Tocsie Toro, Kak yyaumecs u3ydar
rpaduKi M 3aPErHCTPHPYIOT CBOM HAaOJIOAEHHS U
IUIOTE3bl, CPABHHTE WX BbLIBOJAMH C TeMH

BBIBOJIAMM, KOTOpBIE [€1al0T yueHsle, Habtonenuns
M THIIOTE3bl yUallluXcs CJIEAYeT PerHCTPUPOBATH B
MX HayuHbIX [HEBHHKAX YYACTHUKOR NMPOrpamMMbl
GLOBE. 3aTeM yuawuecs MOTryT NepeiTH K
BBIMOJIHEHHIO AajibHEHIUX HCCcJjeJ0BaHKi,
CAMOCTOSITEJIbHO AHAJIU3UPYS MOJTYyUCHHBIE UMU
JAHHbBIC MJIH HaHHBIC, COOOIIEHHBIC YyUYalUMHUCS
APYTHX LLKOJI.

B paznene 2 npuBoasTCAd nNepBOHavasbHbIE
pe3yJibTaThl U3YUYEHHS YUYEHBIMU-YUYACTHHKAMHU
nporpammbl GLOBE HOBBIX JaHHbBIX, MOJYUYEHHBIX
NPH BbITOJTHEHUU APYFUX MPAaKTHYECKHX padoT —
H3MEPEHHI COEPXKaHUS PAaCTBOPEHHOIO KHCJIO-
poaa, WEJOYHOCTH H dJIEKTPONPOBOAHOCTH.
Yyaumecs MOTYT U3YUYNTb NPHBEACHHBIE TPadUKU
H NONBITATbHCH BbISABHTH 3aKOHOMEPHOCTH HJIH
npoOAeMbl, CBA3aHHbBIE € JITHMH HOBBIMHU
pe3y ibTaTaMil U3MEPEHHI.

ITpuBeeHHbIE HUX e rpacpHKn MOKHO HAlTH TaK Xe
Ha CTpaHuLe «YToJ0K yueHoro» (Scientist’s Corner)
B 0a3¢ NAHHDIX YYaLIMXCA-YYaCTHUKOB NPOrpaMMbl
GLOBE. Yuurtensa Moryt pacneuataTb 3TH
rpachUKH, NPUrOTOBUTH AHANO3HTHBBI UIH MOPYUHTh
yyanmmcs padorty ¢ komnpiotepamu. Jonoanu-
TeJIbHble rpaduKH U UH(OPMALHIO O AdIbHEHLINX
HCC/IEJOBAHUSIX YUEHbIX-YUYaCTHHKOB NPOrpamMMbl
GLOBE moxHo HaiiTu Ha cTpaHduax B cety Web u
3arpy3uTh C LEJIbI MOJYUCHHS PACNEYaTOK HJIH
00pabOTKH KOMIBIOTEPHBIMH MPOrPAMMAMH.

IMpumeuanue. Konuu rpadukoB, BKJIOUCHHBIX B
OMHCaHWEe 3TOr0 YueOHOTO 3aHsATHs, MPHBEIACHDI B
0onee KpynHoM <opmaTe B APUNOKEHUU.
YBesinueHnble Konuu rpaddHKOB  MOXKHO
UCMOAB30BATD C LUEJbK NPHTOTOBACHHS QHANO3H-
THBOB, [€MOHCTPUPYEMBIX B YYEOHbIX Lesdx, a

Puc. HYD-L-1. fannsie wrotoi-yuacmuuyst npoepastmol GLOBE ¢ Kanucpopruu, CIHIA
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TaKX€ pa3faTh yualluMcA, nopyvyad UM aHaJIn3 HJIU
OHCHKY HJaHHbIX.

TMpumep tunuynoro Habopa AaHHbIX,
noNy4YeHHOro B paMKkax nporpamMmmsl
GLOBE

Tunun4Hbie XapakTepucTuku

. 3HaueHue nokas3aress pH YBCJITHUNBAKOTCA
H YMCHBIIAKTCA, HO B PA3YMHbIX
npeacaax.

*  3HaueHUs TCMIEPATypbl BAPBUPYIOT B
HeGOJIBIINX TIpeaesiax, HO OTPaXAaIoT
00LuMe Ce30HHDBIE H3MEHEHNS.

HabnwonaroTca nu kakne-nnbo
HeobblYHbIE ABMEHUA HA OCHOBE
umeroLerocA Habopa faHHbIX?

Koneuno, Hadmoaarorest! flocMoTtpuTe ewe pas Ha
rpacpuky, npuseaeHuble Ha puc. HYD-L-1, u noay-
MaiiTe 0 TOM, YTO Bbl BUAHTE. 3aMeuaeTre JH Bbl
uTo-T0 Heoxuaanuoe? I[locMoTpuTe, Kak
noBbIcHJI0Ch 3HaueHne pH ¢ HosOpa mo mexabps!
DTO NOBBILEHHE MOXKET 0KA3aTbCs PE3YJbTATOM
OWUOOK, AONYIEHHBIX NPH H3MEPEHUSIX, HO OHO
MOXET OTpaxarb W (rakTHueckue siBsieHus! Ecsn
o0opyaoBatiie ObL10 MPABHIBHO OTK2JIHOPOBAHO U
MHOECTRO H3MEPEHUIT NOKA3bIBAIOT OHH H TOT K¢
pe3yabTaT, YyuyallHecs, MOJYUMBIIHE ITOT
pe3yJabTart, JOJXKHbI NONMBITATLCS ONPEAeSHTh
apyruie (pakTopbl, KOTOpPbHIE MOTJIM MPUBECTH K
TAKOMY MOBBIUEHHIO 3HaucHUS pH.

Puc. HYD-L-2. fluntsie wko1bi-yuacmuuybl RpocpamMmbsl
GLOBE s Kanuchopruu, CLIA
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Pasznen 1. Kucj1oTHocTh
(pH) m Temnepartypa

Yacro 1. BoiaBneHune BbI6POCOB faHHbIX

1. Tlokaxure yuawumcs rpadyuku,
npupefeHHble Ha puc. HYD-L-2 u
HYD-L-3. Iloce Toro, Kdk OHM H3yuaT
3TH rpaduKy H 3apeTUCTPHPYIOT CBOH
HaOTI0IeHN S, IOMPOCHTE HX YKA3aTh
J100ble HeOObIUHBIE TOUKH JAaHHbBIX.

3]

O06cyauTe BaXHOCTb 00eCnevueH s H
KOHTPOJIs1 KayecTRa JaHHbiX. CrpocuTe
YYALIUXCS, YTO ¢JIeaYeT Aes1aTb B TOM
CJIyuae, €CJM HEKOTOPbIE TOUKH JdHHbIX
CYIIECTBEHHO BBIXOAAT 34 fpeae/ibl
AHANA30HA OCTAIBHOrO HadOpPa JAHHBIX
(ecam HAOTIOALOTCS «BBIOPOCHI
JAHHDBIX»)?

3. OO6cyaute HaOMIOOCHUS yYalMXcsl U UX
PEKOMEHIALHH.

lpumeyanue y4eHbix

Mbl nocTpouin rpadduki 3aBUCHMOCTH BCEX pe-
TUCTPHPOBABUIMXCH NapaMETPOB OT BPEMEHH.
[lepea BbLIABJEHHEM 3aKOHOMEPHOCTEH H
CPABHCHHEM HAHHbBIX, MOJIYUYEHHbIX Hd Pa3JIHUHDBIX
YUACTKAX, MBI TIWATEABHO H3yuydeM OAHHBIE,
BbIstBJIstsl BRIOpOCH naHHbiX. Hanpumep, Ha puc.
HYD-L-2 MOXHO 3aMeTHTb, 4YTO OJHO W3
MOKA3aHHIl TEMOEPATypPbl RBIXOOHT 3a MPCAEIb
AMana3oHa, 3aHUMAeMOro JIPYrHMH JaHHBIMU. ITO
3HAUYEHHE, MO BCEl BEPOSITHOCTH, OLWIMOOUHO, U Mbl
yaaasdeM 3Ty TOYKY U3 Habopa OaHHbIX Nepen
BBINOJIHEHHEM JaJ/IbHERIIErO aHAIu34.

Puc. HYD-L-3. Jlanubie wikoasi-yuacmmiiyol RPoepAMMbL
GLOBE ¢ Kanuchopruu, CLUIA
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Kpome Toro, nokasanus pH, 3HaunTe1bHO OTKJIO-
HAWIHECS OT CPeOHEro 3HA4EHHS, BbI3bIBAOT
nomospenns. Ha puc. HYD-L-3 MOXHO 3aME€THTD
oaHo nokazaune (pH = 4), kortopoe He
COOTBETCTBYET AHAMA30HY OCTAJbHbIX MOKa3aHuii
pH, cocrapasiomwmx ot 6 010 9,5.

Ha rpadhukax MOXHO 3aMETHTb HEKOTOpbIE
[0NOJIHUTE/IbHBIE HHTepecHble sBseHns. Ha puc.
HYD-L-3 npuBenen rpacdpux nokazanuit pH,
MOCTENEHHO MOBBIMABIIHXCA MO MEpe HX
peructpaunu. Ilpu atom 3HaueHuss pH kaxyres
fonee pa3OpPOCAHHBIMH, 4YeM 23TO 0OOBIYHO
oxnaaercs. Ilouemy, mo BalieMy MHEHHIO, 3TO
npoucxoauso? Ha puc. HYD-L-2 npuseaena dosee
THUINWYHAS KPUBAS H3MEHCHUS 3HaueHust pH, Takxe
MOCTENeHHO MmoBbiatowWasics. Takoe nopbllIeHHE
3HAUYEHHI MOXET ObITH CBSI3AHO C H3MEHCHHEM
CBOHCTB OyepHOro pacTBopa cO BPEMEHEM, HO
MOXCT M OTpaxaThb (PaK THUECKOE H3IMCHCHHUC
MApAMETPA B €CTECTBEHHBIX YCAOBUSX!

JlanbHedawmnn aHamm3s

[MoOyx paiiTe yuauMxcst #3y4ath NoJy4eHHbIE HMH
AaHHble. OHU MOTYT CTPOUTD I'paPUKH H3MEHEHHUH
JAHHBIX CO BPEMEHEM, HMIIOPTUPY S AaHHDIE, TOJTY-
yeHHble B paMmkax nporpaMmmbl GLOBE, B koMnbro-
TCPHBIC TPOrPAMMBI DJACKTPOHHBIX TadJInU HJIH
MOJAb3YACh NPOrpaMMoii-rpadonocTpouTesieM
GLOBE.

[TporpamMmy-rpachonocTpOUTE b MOKHO HAilTH Ha
CTPAHMIE CPCACTB BH3YAJIN3AUUU JAHHBIX C
NOMOIBIO cepBepa 0a3bl JAHHBIX ydyaluxcd-
yuacTHUKoB nporpaMmmbl GLOBE. Ykasanust no
MOJYUCHHIO JOCTYNd K FpadonocTpouTCibHbIM
nmporpaMMaM MpPUBEACHDBI B rJjase «KommnekT
npudopoB 1 Marepuanos». [lopyunre yuanmmes
BBISIBJICHHC BBHIOPOCOB AAHHBIX, HAOAKOAAOLHXCS
CPEaM MOJIYUEHHBIX HMHU NOKA3aHHH, ¢ TEM, 4TOObI
CBECTH K MMHUMYMY BO3MOXHOCTb BJMSHUS Ha
AdHHbIE  OWMOOYHOH  KaAMOPOBKM  HJIH
HEMPABH/ILHOIO BBIMOJHCHUST U3MEPEHUIL.

Bbl MoXeTe TaKKe MoJib30BaTbCsl CPEACTBAMH
BH3Y4AIH3AUMH TQHHBIX, TPEYCMOTPEHHLIMH 18
yuacthukos nporpaMmmbel GLOBE, ¢ Tem, 4To0bl
BBISBJIATH HEOOBIUHDIC PE3YAbTATHI €XKCAHCBHbIX
HabawaeHuil (em. puc. HYD-L-6). Yuawuecs
JIOJIXKHbI OATOTABJIHBATL TOYEUYHbIE H KOHTYPHbIE
KapThl ¢  0003HAYEHHEM  pel3yJbTaToOB
€KeHeleIbHbIX HAaOJIIOJCHUIl, MbITAsICh BbISIBUTH
HEeOOBbIUHBIC 3aKOHOMEpPHOCTH. Hampumep, oHu
MOTYT  HaliTu  CBETJO-rOoAy0OyH  TOUKY
(0003HAYAOWYK OUEHb HU3KOE 3HA4YEHWE
TEMIMEpaTyphl) B paloHe, FAE BCE OCTAJIBHBIE TOUKH
JAHHBIX OPAHXKEBOro U KpacHoro usera (T. €.
0003HAvaKT CPABHUTEJBHO BBICOKYH)
teMmnepatypy). Ecau yuvawmecd HalayT
COMHUTE/IbHBIE JAHHBIE, OHH MOTYT H3YUNTb HAOOP

JAHHBIX, OTHOCALIMUCH K COOTBETCTBYIOLIEMY
YUACTKy HUCCACAOBAHHH, U UACHTU(MOUUUPOBATD
NPHYMHBI BO3BHUKHOBEHUS] aHOMAJIMU UJTH CBA3AThCSA
C yyalluMHCH, COOOWMBIINMH 3TH JaHHbIE
(noJib3ysich aseKTpoHHoit moutoit GLOBEMail), u
3a71aTh UM BOMPOCHI, OTHOCSLUUECS K 9THM [JaHHDIM.

Yacte 2. UsyyeHue ananasoHa
3Ha4YeHun pH

[NonyyeHHbie 3Ha4eHnAa pH n3MeHATCA
Henpeackasyembim 06pa3om.

Puc. HYD-L-4. Jlunisle wko1si-yuacmuuybl npoepammsl
GLOBE o aopuoe, CLHIA

:I T T T T T T ' T T l T T T T l:
°F ; ) ' ' E
r [ o ! ! 1 ]
N LS L]
= O: . : : : 3
= 1 ] ) ) -1
£7F Y R U‘.o‘..o'*.o . 1 LI 3
- DN I i " ee 7
E e I
6 F ' o 3
E i b i i i E
- 1 ) 1 1 1
5 B | ) 1 1 o
:l 1 : 1 1 1 1 : 1 1 : 1 L JI 1 |:
35_] T T T T T T T T T T T T T T T ]
E ; I
o b ]
oPE A, . - S
T E ke FL % W
Q25 | g | | e —
> o ' f(?‘q 1 e ]
o E IL H il 1 1 ’._
aQ ] L} 1 1 -
ER AL FA% ! B
uﬁ} E | :.: o! 1 | .:
15 | ' ) ' ‘ =
= 1 1 1 1 -1
o ' 1 | | ]

10 1 1 1 1 1 1 i 1 1 1 1 1 1
M ACOHIORAGOMAMMMUATCOH A

1995 1996

Puc. HYD-L-5. Jlantbie wkosibi-yiudemuuysl RPOCPAMMbI
GLOBE so Daopude, CIHA
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Puc. HYD-L-6. 3nauenus memnepamypbol, yKa3anhble Ha Cmpariiyge 6a3sl OAHHBIX YUAMUXC S-YUACMHUKOG NPOCPAMMBL
GLOBE.
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lMpasunsHo n 3107 [OMXHbI N
3Ha4YeHuA pH naBatb TaKyo HEPOBHYHO
Kpusyro?

1. TlokaxwuTe yyauumcs 1Ba KOMIlJIEKTa
rpapuKoB, MPUBEACHHDLIX HA PUCYHKAX
HYD-L-4 u HYD-L-5. [locne Toro, kak
yuauuecs u3yvar 3T rpadpuku u
3aperuCTPUPYIOT CBON HAOJTIONCHHS,
MONPOCHTE HX YKa3aTh JTH0ObIe HEOObIUHbIE
3aKOHOMEPHOCTH.

2. ObcynuTte qUana3oH U3MEHEHHS 3HAYCHHI
pH, 3aperucTpHpOBaHHBIX YYaLIUMHUCS HA
MX yuacTke uccienoBanuii. Hackosibko
BapbUPYIOT 3aPEruCTPUPOBAHHBIC HMH
3HaueHus pH?

3. TlopyuuTe yyaiwumcst BOCIOJAb30BATHCS
nporpammoii-rpagonoctpouTesiem
GLOBE u nocrpoutb rpacgpux
NOJIyUEHHbIX HMH JAHHBIX, 4 TAKXe
rpapuKH AaHHBIX, MOJTYyYEHHbIX
HECKOJIbKUMU JPYTHMU LLKOJIAMH.
KakoBbl qUana3oHbl H3MEHEHHS 3HAYeHHH,
NOJTYUYCHHBIX PA3JAHUYHBIMU LWIKOJIAMH?

4,  OO0cyaute pe3yJibTaThl HaOAHOACHMI
YUALIUXCS ¥ UX PEKOMEHAALNMY.

lpumeydanune y4yeHbix

I'pachuku, npuseaenusie Ha puc. HYD-L-4 n
HYD-L-5 — xopowne npuMepbl UHTEPECHbIX
HabopoB noxaszauuii pH. Bo3sHikaeT BneuatieHue,
uTo 3HaueHus pH pe3ko noRelwWawTCI H
NMOHUKAKTCH B MpefAesax  JaHana’oHa,
coctapasowero noutu 3 eaunuunt pH. Uro, no
BalleMy MHEHHIO, MOTJ0 BbI3BATH T4dKOE
BapbHpPOBAaHHE 3HaueHHH? YuuTbiBaiiTe, 4TO
3HaueHust pH, Kak npaBuJs10, AOBOJIBHO CTA0H IbHbI,
€cau BOAOEM (pyueil, 03€po) He MOABEpraeTcy
KaKHM-JIHOO CYUIECTBEHHBIM BHELIHHM
BO3/CHCTBUAM, TAKUM, KaK NepHoauyeckuil copoc
OTXOJO0B, CTOK BOAbl BO BPEM$H CHJIbHBIX JIUBHEIi,
BHC3AMHOE aKTHBHOE PA3MHOXEHUE CUHE-3€JICHDIX
BOJOPOCJICH UM U3MEHEHHE CKOPOCTH TECUECHUS H
00beMa MOTOKA B CBSA3U CO TAHHEM CHETOB BBILIC
o TeueHHuo. XOpOWNM NPUMEPOM TMPHUUHBI
NEPHOINUECKOTO U3MEHEHHS CKOPOCTH H 00beMa
MOTOKA BOJbl MOXET MOCJY KHTb TAK XK€ CJIHB BOAbI
13 pe3epByapa, HAXOASALIErocs Bbllle MO TEYEHUIO.
Takoll c/IMB BOAbl CYLIECTBEHHO MOBJMAET Ha
3Hauenus pH, usMepsieMble HHXE MO TEUEHHIO.
IIpuBenenHsblit HaOOpP TeMnepaTypPHBIX JaHHBIX
oTpaxaeT OObIUHbBIE, MPEACKa3yeMble CE30HHbIE
u3MeHenus. [TpoucxogaT au gBJIEHUS, BbI3bIBA-
I0IHE CHJIBHOE U3MEHEHHE KUCJIOTHOCTH BOABI R
BOJIOEME, MJIM 3TH JaHHbIE NPOCTO OTPaXakoT
owuOKU, JONYyLICHHbIE yuallUMHCs, npuobpeTa-
I0IHMMH HABBIKH BBINOJHEHUI W3MEPEHHUii?

Puc. HYD-L-7. [lannsie wikostbt-yuacmuuysl APOEPAMMBL
GLOBE ¢ wumame Horo-xepcu, CHIA.
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loyemy Mbi PErucTpupyem Takme Hu3kue
3Ha4yeHunAa pH?

1. TlokaxuTe yyalluMcs KOMIJIEKT
rpaHKOB, NpHBeAeHBbIX Ha puc. HYD-L-
7. Mocae Toro, Kak ywauecs M3yyart 9TH
rpadyHKH H 3apCTHCTPHPYIOT CBOK
HaOTHOICHU S, TTONPOCUTE UX YKa3aTh
J00ble HEOOBIUHbBIC 3dKOHOMEPHOCTH.
OXXHOATH JIH OHM, YTO 3HaueHnga pH
AOJIKHBI ObITb TAKMMH HH3KAMU?
[Tonpocute ux 00BICHUTH CBO
MOJIOAKHTEbHBIA HJIM OTPUUATEJIBHDII
OTBET Ha 3TOT BONPOC. Yyauuecs JOIXKHBI
000CHOBBIBATH CBOM OObACHEHHS,
M0J1b3YSCh JaHHBIMU H 001IEH
uHpopmanueii 0 nokasarese pH.

2. TlonpocHuTe y4yaluxcst BbIABHHYTb
TUMOTE3Y OTHOCHTEJILHO TOrO, MOUYEMY Ha
3TOM Y4acTKe OblJIN 3aperucTpHpOBaHbI
Takue HU3KUE 3HayeHus pH.

3. Crnpocure yuawuxcs, Kak, o HX MHEHHIO,
MO>KHO OBLJIO Obl IPOBEPHTH
CMpaBeA/IMBOCTb HX THOOTE3bI.

4.  Haiigure apyrue y4acTKH HCCJ1€10BaHuUI,
pacnosIoKeHHbIE B TOM Xe PeruoHe, ¢
NOMOLLBIO cepBepa 0a3bl JaHHBIX
yYalluxcs-y4yacTHUKOB NPOrpaMMbl
GLOBE. llonyuute aaHHbie 00 3THX
y4acTKax H CPaBHUTE HX C JaHHBIMH, Ha
OCHOBE KOTOPBIX OBL/IH MOCTPOEHBI
H3y4aemble rpaduku.

GLOBE™ 1997 Yuyedunie
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lpumedanne y4eHbix

I'pacpux, npusegenusii Ha pnc. HYD-L-7 —
MpeK pacHblii IPUMEP JaHHBIX, 3aPErUCTPHPOBAHHBIX
H4 yuacTKe, 411 KOTOPOr0 XapakTepeH HH3KUil
yposeHb pH. Bonpoc cocTouT B TOM, HACKOJIBKO
BEPOSITHO TO, uTo nokasarejb pH Bogbl Ha 3ToMm
yuacTke AefCTBUTE/bHO Tak HU30K. 'pacdhnk
MOKa3bIBACT, UTO AMANA30H 3HavyeHuit pH
cocrapaser ot npumepno 3 no 4,5. OOwuHo
AMana3oH 3HaveHnit pH BOAbL B ecTeCTBEHHbBIX
BOJOEMAX cocTasJiisieT oT 6 110 8.

BoamoxxHble npennonoxeHna

. Ha rpacuke npuBenennl pakTnyeckue
3HaueHus. Ecn Bl Tak cuntaere,
CJEAYET CPOCHTH ¢eOsl U CBOMX
OJHOKJIACCHHK OB, MoYemy HaOsHo1aeTcs
TaKoi HU3KMil yposeHb pH. YTo MoXHO
CKa3aTh 00 YCTOBUSIX, B KOTOPbIX
HAXOAHJIACH BOAA BbILIE MO TCUEHUIO,
Npex e YEM OHA MONaJla Ha y4acTok
FHAPOOTHUYECKUX HCCACI0BaHHN?

»  3HaueHus, npuBedcHHbIC Ha rpaduke,
OTPAKAKT CHCTEMATHYECK VIO OIHNOKY,
ACMYCKAEMYIO TPH BbINOJIHEHHH
wimepenit. K coxanennio, HecMOTp4 Ha
TO, YTO MBI ICJIAEM BCE BO3MOXHOE,
YTOObl MOJYUYHTH TOUHBIC JAHHbIC, HHOTAA
Mbl 3a0bIBACM BBINOJIHHTL TY HJIH HHYHO
ONEPAUMIO M HHCTPYKLHIO, UTO
NPUBOAUT K OLUMOKE NIPH PErUCTpaLuu
AaHHbIX. B ApYyrux cjyuasix Mbl
MPHMEHSIEM PEaKTHBH HJIH HHbBIC
MATEPHAbI, KOTOPbIE YK€ HE NPHTOHBL K
HCMOb30BaHAK. B cayuae perucrpaunu
HI3KHX 3HavyeHuil pH Hanbosee BeposiTHON
NPUUKHHOI OLIHOKH NpPe/ICTaBASETCS TOT
hakT, 4TO KA TMOPOBOUHBIE PACTBOPDI,
UCTIOJIB30BABLINECS YYALMUMUCS ITOH
K OJIbl, XPAHHJINCh CJAHLIKOM 10JIMO.
BrisicHenue MpUYHH MOy YeHHS
3AHHKCHHDBIX JaHHbIX, KOHEUHO Xe,
CJIeI0BAJIO Obl HAYATH C MPOBEPKH
NPUIOTHOCTH KaJHOPOBOUHbBIX
CTAHJAPTHBIX PACTBOPOB.

[lposepka cTaHAapTHbLIX PACTBOPOB

Jdast Toro, uToObl NPOBEPUTH MPUTOAHOCTH
HCNOJIb3yEMOro BAMH CTAHJAPTHOTO PACTBOPA, BbI
MOKETE MPHMEHUTb OJUH U3 OBYX BO3MOXHBIX
METOMOB.

. Kynure HOBBIT HAOOp CTAHAAPTHBIX
PACTBOPOB H CPABHUTE XaPAKTCPUCTHUKH
CTAPBbIX PACTBOPOB € HOBBIMH.

»  Orkanubpyitte Baw npudop ans
u3mepenns pH ¢ nomowibio
HCIO/Ib3YEeMbIX CTAHAAPTHBIX PACTBOPOB,
nocse yero usMepote pH cogoroit Boab! B
TOJIKO UTO OTKPbITOH fanke. Kucaot-
HOCTb TaKUX NPOAYKTOB, KakK COAOBAS
BOA, NOAAEPKMUBACTCS HA OJHOM H TOM
K€ YPOBHE B CBSI3U C TPeOOBAHUSIMH,
NPeabsIBJISEMbIMU NPH HX M3TOTOBJICHHH.
[Moaromy pH conoBoii Boab! MOXHO
HCTIOJ1b30BaTh B KauecTBe
CPABHUTEJIBHOTO CTaHAApTA MPH NPOBEPKE
NpaBUJIbHOCTH MOKA3aHKI Ballero npudopa
Ans usMmepeHnst pH.

Huxe npupeaeHnl 3Hauenns pH, xapakrephbie a4
HECKOJIbKHX pacnpPOCTPAHEHHBIX COAOBbIX HAMHTKOB
fIpH KOMHATHOI! Temneparype.

«Coca-Cola» ....ccocovvvreeiinn. 2,5
«RC-cola» ........o.oool. 2,5
«Mr. Pibb» ...oooiiii 2,8
«Pepsi-Cola» ..o 2,5
«SPIILE» v 3,2

Janbredwme ncenenosaHnna

[TopyuuTe yyamHUMCd OPOBEPUTH TOYHOCTH
NOKa3aHHil HCAOJTB3yEMbIX KMH NPUOOPOB HA OCHOBE
NPUBEACHHOI Bbille HHOPMALHY.

Yactb 3. BoiABneHUe 3aKOHOMEPHOCTEHN
U3MeHeHnAa 3HavyeHnn pH n
remneparypsi

UHTepecHo! 3Hayernua pH n Temnepartypbi
BO/IHOO6PA3HO MOBLILLIAKOTCA U
CHMXAIOTCA!

1. TlokaxXuTe yualwmmMcsl KOMIJIEKT
rpadyuKoB, npusedeHubix Ha puc. HYD-L-
8. [ocse Toro, KaK yvauiuecs U3yuar 3TH
rpacduKH U 3apErHCTPUPYIOT CBOU
Ha0/10eHNUS, TONPOCUTE MX YKa3aTb
Mo0ble HEOOBIUHbIE 3aKOHOMEPHOCTH.

2. TonpocuTe yyaluuxcs BblABUHYTH CBOH
FHIOTE3bl OTHOCHTE/IbHO OMPEAEICHHOl
3aKOHOMEPHOCTH H3MEHEHUS 3HAUEHUIT Ha
rpacduxax. 3nauenus pH usmenstorcs B
3aBUCHMOCTU OT H3MEHEHUIl TeMIepaTypbl.
O06biunoe Jii 3TO sBJIeHHE?
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3. [loctpoiiTe rpacduky NOJyUYSHHBIX BAMH
OaHHBIX M JAHHBIX, MOJTYUEHHBIX HA JIPYTUX
yyacTkax, B 0coOeHHOCTH B SnoHum,
N0Jb3ysCh rpacOnOCTPOUTELHBIMH
nporpaMMHbiMH cpeactBaMu GLOBE,
YTOObI CPABHUTD 3TH T'pahHKH.

Puc. HYD-L-8. Jlanubie wko16l-yuacmuuybt npoepammbl
GLOBE @ Snonuu
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lpumedarune y4yeHbix

MHorga kaxeTcs, YTO Mbl BCE A€J1aeM NPaBUJbHO,
M 3aMevyaeM HHTEPECHYK 73aKOHOMEPHOCTD
H3MCHEHHS TOJIYYCHHBbIX HamMHu OaHHbiX. B xome
HayUHbIX MCCJEIOBAHMH BaXHEHLICE 3HAUCHHE
UMEET MPOBEPKA TOUHOCTH AAHHBIX U MOUCK MPHYUH
HaOswaaeMblx 3akoHoMepHocTeil. Ha puc.
HYD-L-8 npuBeaeunl rpacduku JaHHBIX,
MOJIYUEHHBIX IIKOJIOH-yUacTHUHICH MTPOrpaMMBl
GLOBE B fAnouuu. Ha 3tux rpacdukax Habuito-
JAeTCsl NOCTENEHHOE BOJHOOOPA3HOE H3MEHEHHE
3HaueHuit pH, koTopbie gBHO cieaywT 3a
M3MEHEHHSAMU TEMICPATypPhl, OCTABASICh TMPH 3TOM
B Mpeaesiax BMOJIHE MPHEMJIEMOro AManasoHa.

LaHHble BuIria[AaT xopoiuo! B yem
O0CHOBaHwA anA becnokoncrsa?

JlanHbie BHIJAAAT XOPOLIO, MOTOMY UTO He
3aMETHO HUKAKHX HEOOBIYHBIX BHIOPOCOB HAHHBIX,
NOTOMY YTO PE3yJbTAThl U3MEPEHUI PErUCTPHU-
POBAJIHCH PErYJISIPHO U MOTOMY UTO HadJ0gaeTCs
HOpMaJ/IbHas, MpeacKa3yemMas 3aKOHOMEPHOCTD
M3MEHEHHs 3HaueHnil reMnepaTypol. Tem He MeHee,
CJIEAYET YUHTBIBATD CJIEAYIOLINE COOOpaXeHns.

B ecTecTBeHHBIX yCA0BUSX U3MeHeHHe pH
BOJIbI B BOJOEME B npefesiax,
npeppiaromux 1 uad 1,5 equnnus pH,
BechbMa HeoObIuHO. KpoMe Toro, 3HaueHus
pH Briwe 9,0 Tak ke HEOOBIUHBI IJ1s 03€p
1 pek. bbls1o Obl HHTEPECHO NPOBEPHTD,
MOJIyYaroT JI TAKHE XK€ 3HAUCHHS IPyTHE
IIKOJIbI, PACTOIOXKEHHBIE B TOM XK€
paiioHe.

Hecmorps Ha To, uTO TeMnepatypa u
KHCJIOTHOCTb BObl B HEKOTOPOIl CTENEeHH
CBA3aHbI MeX 1y coboil, Hab onaemas
SIBHAs 3aBHCUMOCTbL PH OT TemmepaTypbl
HeoxuaaHHa. [1pudopel nnist u3MepeHus
pH nos1xHBI aBTOMaTHUECKH
KOPPEKTHPOBATb MOKA3aHUS B 3aBUCH-
MOCTH OT TeMnepaTypbl. OCyIECTBAIACD
JIM TaKasg KOPPEKLUs B JAaHHOM cayudae?
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Yactb 4. Yem otnnyarorca nokasaHma
nakMycoBo# bymarn U nokasaHmAa
npubopa anA namepeHna pH?

Kaxkum MeTonom rnpoun3Boanince
n3mepeHnA pH: ¢ NOMOLL b 1aKMYyCOBO
6ymaru nim ¢ nomoubro npubopa?

1. OO0bAcHMTE yualUMMCS, YTO B Pa3HbIX
WKOJIAX MOTYT HCMOJIb30BATHCS
passnyHble cpeaAcTBa uiMepenus pH —
JlakMycoBas Oymara, MopTaTHBHbLIC PYUKH
ons usmepenus pH n cneunanbHble
npudopsl A5t u3mepenus pH.

Puc. HYD-L-9. [lannete wrkoas-yudCmtiygsl npoepadMmasl
GLOBE 6 konmunenmansnoi wacmu 3anada CLIA.
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Puc. HYD-L-10. /lanusie wKkoabi-yuac muuyol
npoepammot GLOBE ¢ Kanupopnuu, CLIA.
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2. TlokaxuTe ydyalmmMcs KOMIJIEKTHL
rpachukos, npuBeaeHnsle Ha puc. HYD-L-
9w HYD-L-10. [loxaxure ydammmes
KOMIUIEKT rpacduKoB, IpMBEAEHHBIX Ha
puc. HYD-L-8. Tlocsie Toro, xak
yualuecs H3yvar 3TH rpaduku u
3aperucTPUPYIOT HAOJIOACHU S, TOMPOCUTE
HX BBIABUHYTH CBOH THMOTE3bI
OTHOCHTEJIBHO TOTO, KaKHE CPeacTBa
IPHMEHSAIHCH MPH PErHCTPaliy dTHX
3Hauexnit pH.

3. Tlonpocure yyawuxcsi 000CHOBATbL HJIH
AOKa3aThb CMPAaBEANUBOCTb CBOMX THIOTER,
OTHOCSIILUXCS K CPEACTBAM U3MEPEHHS
npUBEAEHHbIX Ha rpadpukax 3HaueHuii pH.

lpumedanne yHeHbix

MOXHO 3d4METHTb, YTO ydaulHecs WKOJbI, Ha
OCHOBE AaHHbIX KOTOPOIi Obl1 NOCTpOeH rpadhuk Ha
puc. HYD-L-9, ckopee Bcero, namepsaau pH Bogst
¢ MOMOWbKW JIakKMYycoBOH Oymaru. 3DTUM
06CTOATEABCTBOM 00BACHACTCS TOT (DAKT, UTO
3aperuCTPUPOBAHHbBIE 3HAYCHUS KaX /bl pa3
U3MEHSIOTCS He MeHee yeM Ha | eguuuuy pH.
BrnosiHe BO3MOXHO, UTO haKTHUECKOE 3HAYEHHE
nokaszatess pH 3Toro BogoeMa, pacnosioxeHHOro
B KOHTHHeHTanbHo#t uactu 3amaga CIIA,
cocTaBagno 6oabie 7 u Menbviue 8. Hebosibine
u3MeHeHusi pH, oaH4AKO, NPUBOAUIN K TOMY, UTO
NOKA3aHUS JAKMYCOBOIl OyMaru H3MeEHsUINCh Ha
UEJIYHO SAUHHULLY.

Ha puc. HYD-L-10 npurenen npumep Habopa
AAaHHBIX, NOJIYYEHHBIX WKOJOH-yyacTHHUEH
nporpamMmbi GLOBE, B koTopoii ucnonabsyercs
npudop aast usmepenuss pH. Temnepatypubiii
rpadHKk OTpaxkaeT AOCTATOYHO MOCTENEHHbIE
W3MEHCHHUS TEMIEPATY Phl.

LanbHedimne nccnegoBaHnA

1. TlopyuuTe yyamumcs nocTpoUTh rpachuk
3HaueHuii pH, koTopble 6biH Obl
MOJTyuYeHbl YYaLMMUCS NIKOJT,
COOOIUBILKX JaHHbIC, TPHBEACHHbIE Ha
puc. HYD-L-10, ecsiu Obt oHu
N0J1b30BAJIHCh JTAKMYCOBOI OYMaroii, a He
npudopoM. s 3Toro caeayeT oK pyrianTb
KaXJaoe H3 NpuBeacHHbIX 3Hauennii pH no
OsiMkaiimeit Hes1ofi eANHULBI U MOCTPOUTH
rpad)uK 3aHOBO HA OCHOBE TAKMX
OKPYTJICHHBIX 3HAUEHHUII.

2. Tlo3BoasioT Jiu cTapbic rpadduKu
BBISIBJISITH 3aKOHOMEPHOCTH H3MEHEHUs
AaHHBIX T2K e XOpOLIO, KAK U HOBbie
rpacduxu?
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Pa3nesn 2. AHaJIM3 HOBbBIX L.
IAHHbIX, MOJIY4€HHbIX

yYacTHMKaMH nmporpaMvbl | *
GLOBE

Onucanue NPOUEOYPhl UBMEPEHUS WeSIOHHOCHU
BOJ1bI ObLJIO 106ABJEHO B 3TOT pa3fes pyKoBOACTBA
B ceHTsa0pe 1996 r. Ha ocHoBe nepBbIX OaHHBIX O
HIEJIOUHOCTH BO/JbI, COOOIIEHHBIX LIKOJIAMH, IPOBO-
JAHBIIHMK TaKHe H3MEPEHHUS, YKC MOXKHO clie/laTh
HEKOTOPbIE BbIBOBL.

TMopyuuTe yuyamuMmcs U3y9uTh JaHHbIE,
npuBcAcHHbIC Ha rpadukax. Yem
OTJIHYAKOTCS OJHU Ipacuku oT aApyrux?

[TonpocuTe yvaluxcsi 3a4aBaTh BOMPOCH
Ha ocHOBe ux HabJrogenuil. Hanpumep,

MOryT ObITh 3afaHbl CEAYIOIINE BOTPOCHL.

+ KakoBa 3aKOHOMEPHOCTb U3MEPEHHS
naHHbIx? OXHaaeTe JM Bbl CE30HHOE
U3MEHEHHE JTUX AaHHbIX?

+  OTHocATCs M MPUBEAEHHDIE JAHHBIE
K HOPMaJTbHOMY OHAMAa30HY
M3MEHEHHUS 1EeJI0UHOCTH BOIbI?

+ HabmoparoTcs Jin Kakue-1uoo
HeOOBIYHBIE TOUKH JaHHBIX?

Puc. HYD-L-11. [lanunsie 0 weaounocmu cobl, nOJyueHHbie ¢ pamkax npocpammol GLOBE ¢ cenmsabps

no dexabps 1996 ¢.
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3. TonpocuTe yyammxcs npeackasarhb
JaJibHelile U3MEHEHN 3HaUCHUH Ha
y4acTKax, K KOTOPbIM OTHOCSATCH
NpHBEIEHHbIE HA PHCYHKE rpachuKH.

4.  3anuinuTte pe3yJbTaThl HAOIOMEHH,
BOMPOCHI H MPEACKA3aHUA yUaIUXCHl.

5. Tlonpocnre yuammuxcs npeasioXurhb
cnocoObl MOHCKA OTBETOB Ha UX BOMPOCHI.

[onmedanne yyeHbix

IlIkona B r. Kpecenr-cuth, wrar Kanudgopaus,
CHIA, coo01aerT OTHOCHTE/IbHO HU3KHE 3HAYEHUS
IEJTOYHOCTH, JOBOJIBHO CYIIECTBEHHO U3MEHA0-
wHecst co BpemenneM. Takue M3MEHEHHsS MOTYT
OBbITb CBSI3AHBI C TOKACBBIMH OCATKAMHU, CHIKAK)-
WHMH IESTOYHOCTh BOJOEMOB. bblo Obl MUHTEpecHO
CPaBHHUTh 3TH [aHHbIE C APYTHMH TMAPOJIOrHUEC-
KHMH U aTMOCHEPHBIMH NOKa3aTesIMH,
uiMepseMbiMi B pamkax nporpammsl GLOBE, ¢
TEeM, YTOOBl HOJIYUHTh 0OJEE NMOJTHOE NPEACTaB-
JIEHHE O NPOUCXOASIUUX SBJICHUSX.

Hucruryr B llTyrrapre, l'epmanuns, 3apeructpu-
poBan oOveHb NOAPOOHYKO CEpPUI0 [aHHBIX,
OTpaXKalIHX €XCAHCBHBIE H3MEHEHHUs
1esJ04HOCTH Boasl. Hadmwopaerca HekoTopoe
NOBBILIEHUE LWEJOYHOCTH B HOSOPE, HO B OCTAJIbHOM
NOJIYYEHHDIC AAHHBIE OTHOCUTEJIBHO CTAOHJIbHDL.
DTH JOBOJLHO BbICOKHE 3HAYEHHS WETOUHOCTH
OTHOCATCS K MOBEPXHOCTHOMY BOJOEMY € XOPOLIO
OydepusoBannoit Bogoil. Onsith Ke, H3IMEHEHHUS
LIEJIOUHOCTH H30 [IHS B ICHb MOTYT OBITb CBSI3aHbl
C BbIMAJICHUEM JOK/EBbIX OCAAKOR.

IOko1a B r. Daunszaderron, mrar Tenneccn,
CIOA, cooOuwaet BOOJIHE COrJacoBaHHblE
MPOMEXYTOUHbIE AaHHbIE, OTPAXKAILHE LeA0U-
HOCTb 00JIe¢ BBICOKOTO YPOBHS, UEM AAHHbIE
IWKOJbl «KpeceHT 31K », HO BoJlee HU3KOr0 YPOBHS,
UeM [IaHHbIC, 3aperUCTPHPOBaHHbIC B XUMUUYECKOM
HHCTUTYTE. bbplio Obl MHTEPECHO MPOCACAHTD
H3MEHEHUS ILEJIOYHOCTH BOABL Hd 3TOM YUacTKE B
TEeUeHHE 3UMbI i BECHBI.

Jlannble, coobuieHubic mWKox0i B 1. CumcoepH,
mrat Konnekrukyr, CIIA, orpaxaior
OTHOCHTEJTBHO HU3KYIO LIEJIOYHOCTD, JIMLIb CJlerKa
H3MEHAOWYOCA co BpeMeHeM. Ha camom nese,
MOPa3HTEbHO, YTO WEJAOUHOCT b BOABI H3IMEHAIACH
TaK MaJj0 Ha OPOTSKEHHH BCEro MOAOTYETHOTO
nepuoga BpeMeHH. bbiio Ob HHTEpecHO
NpOHal./1II0AaTh, CHU3ATCS JIM YPOBEHD LIETOYHOCTH
Ha 3TOM yuacTke nocsie oOHJIBHBIX JO0XACH /I
TasiHKs CHeTa,

Hlkoaa B r. Okemoc, mrat Mauuran, CLIA,
co00LaeT 3HAYEHHUS IETOYHOCTH, JHOOMBITHBIM
00pa3oM CHHXarowmecs ¢ ypoerHs nmoutd 300 mr/n
10 YpoBHA npuMepHo 70 Mr/1. DTu faHHBIE CeyeT

paccMaTpHBaTh B COYETAHHH C JAHHBIMH O APYTHX
THAPOJIOTHYECKHX M aTMOC(epHBIX mapamerpax,
H3MepseMmblx B pamkax nporpammbl GLOBE.
uT0o0B! MONYuYUTh G0Jiee MOJIHOE MPEACTABJICHHE O
MPOHCXOASILUEM Ha yUacTKe.

HlIkona B r. Mapuon, rar Maccauycerc, CIIHA,
COOOIIAET OUeHb HU3KHE 3HAUEHHS LEJI0UYHOCTH,
YMEHBIIAOUHECS CO BpeMeHeM. Mbl pekoMeHayeM
yYalMMCs 3TOH WKOJb ellle pa3 NpOBEPHTH
MPaBHJIBHOCTD KX H3MEPEHHI U PACYCTOB; EC/IN HX
pe3yJbTaTbl JOCTOBEPHbI, HABIIOAAETCS 0UYEHD
uHTEpecHoe aBseHuHe. He oTpaxaloT i 3TH nanHbie
M3MEHEHHS, BbI3bIBAEMblE IIPHIUBAMU H OTJTHBAMM
Ha OokeaHckoM Oepery?

Onncaxue nponeaypbl U3MepeHHA YAeJbHOM
3JICKTPOMPOBOAHOCTH BOIbI 0bLI0 100ABICHO K
APYTUM HAPOJIOTHYECKHM NPAK THUECKUM PadOTaM
B ceHTA0pe 1996 r. Ha ocHoBe mepBbiX AaHHBIX 00
3JIEKTPONPOBOJHOCTH BOJbl, COODIIEHHBIX
ITKOJTAMU, NIPOBOAHBLUINMHU TAKHE H3MEPEHHH, YKe
MOKHO CAEJIaTb HEKOTOPLIC BbIBObI.

1. [lopyuuTe yyawmmcst U3yuuTb gaHHbIE,
npuBecHHbIE Ha rpadukax. Yem
OTJInvaloTCs oaHM rpacuku ot Apyrux?

* B KakoM Anana3oHe H3MEHAHTCH
OaHHbIE, COOOLIEHHBIE B OTHOLICHHH
OJIHOTO YyYacTKa HCCJIE[ORAHUI?

+ B kaxom ananasoHe H3MCHAKTCS BCE
3aperucTPUPOBAHHBIE [aHHbIe?

+  KakoBbl 3aKOHOMEPHOCTH H3MCHEHHS
JaHHbix? Kak u3MeHsoTCd 3HauYeHusd
JJICKTPOTPOBOAHOCTH —
NMOBBLILIAKTCA HJH CHHXAKOTCA?

2. Tlonpocure y4aluxcs 3aaBaTh BOIPOChHI
Ha OCHOBE UX HabJTHOACHMUIA.

3. Tlonpocure yuaumxcs npeackasarhb
JaJIbHEHIIHE U3MEHEHUS 3HAUYEHHH Ha
yuacTkax, K KOTOPbIM OTHOCSITCA
NpUBEACHHbIE TPAdUKH.

4. 3anuibre pe3yJsIbT4AThi HAOTHOACHHH,
BOIPOCDI M TPEACKA3aHU YUaLLHXCH.

5. TlonpocuTte yyamuxcs npeasoXuTh
cnocoBbl MOUCKA OTBETOB HA UX BOMPOCH,
BLIABUTAS TUNOTE3bl H ODOCHOBLIBAS ITH
FHOOTE3bI.

llpumeyarne y4eHbix

IMxosa B 1. Bearon, mrar Texac, CIIIA, nposesa
IBE CEPHH H3MEPEHHl 3J1eK TPOMPOBOAHOCTH BOJbI

Ha  CBOEM  yYacTKe  THAPOJOTHYECKUX
ucciaenosanuii. Pesyaprathl obenx cepuid
H3MEPEHHIT OTPaXawT YPOBHU IJIEKTPO-

MPOBOAHOCTH BO/bI, UPE3BHIUAHHO THIHYHbBIE AJIs
peulblx BogocOopHbIXx cucTem (700 MKCM/cM u
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Puc. HYD-L-12. [launste 00 371eKmponpoGoOHOCH B00bL, ROAYUeHHbIE 8 pAMKAX npoepammiul GLOBE ¢ cenmsbps no

dexabpo 1996 ¢.
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745 mxCm/cM). bpio Obl HHTEPECHO YBHAETS,
KakHe AaHHble OyayT MOJyueHbl 3TOH LWKO0i B
najibHeiimem!

IlIkona B r. Mapuon, mrat Maccauycerc, CLLIA,
COOBLLALT JAHHbIE, CBH/IETEIbCTRYIOLINE O TOM, UTO
HA MX YuacTKe Hab/IH0JaeTcsl OTHOCHTEIbHO UHCTAS
BOJIA ¢ A0BOJIbHO HU3KO#l 3JIEKTPONPOBOTHOCTBIO OT
60 MkCm/cm o 22 MkCm/cM. Eciii cpaBHHUTDL 3TH
pe3yJIbTAaThl ¢ JAHHBIMH, 3aPErHCTPHPOBAHHBIMH
yUalMMHCS WKOJIbl B r. OKeMoc, MOXKHO 3aMeTHTh,
HACKOJIBKO pa3/IMuaeTcs cofepKaHue npumecei B
€CTECTBEHHBIX BOJOCOOPHBIX OacceitHax.

IIkosa B r. Okemoc, mrat Muuuran, CILIA,
3aperucTPUPOBasIa 3JEKTPONPOBOJHOCTL BOAbI B
nuanaszone ot 790 MmxCm/cM 1o 980 mxCm/cM. Do
03HAYAET, YTO BOAA Ha MX yYacTKe MOCTOSHHO

COACPKHUT 00J1bLIOE KOJIHUECTRO PACTBOPECHHBIX
XHUMHUYECCKHUX BCUICCTRB.

Hikona B r. Meppumak, wirat Hero-I'emmnup,
CIIA, coobuwuna aBe TOYKH AAaHHbIX 00
ek TponpoBogHocTH Boabl: 590 MxCwm/cm u 630
MKCwm/cM. Barssinys Ha apyrue rpaduku, MOXKHO
BUIETh, K KAKOH KATErOPHU OTHOCHTCS U3Y4aEMblii
yUalUMHCs 3TO# WKOJbl BogoeM. Y10 ropopst
NOJIyYeHHbIC B 3TON IIKOJIE AAHHbIE O KA4ECTBE
Boabl? CieayeT YUYMTBIBATH, YTO JJIEKTpHUECKAS
NPOBOAMMOCTb — MOKA3aTeJb COACPKAHUS HOHOB,
PAacCTBOPEHHBIX B BOJE, U NMOITOMY MOXET
CBHAETEJILCTBOBATDH O TOM, UEPE3 KAKHE KAMCHHbIE
nopoabl MPOCAUNBANAACh BOJA, HAKANJIUBAIOLIASICS
B BOAOCME,
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Hlkona B r. nu3aberTton, mrar TeHHeccH,
CIOA, coo0waer OTHOCHTEJBHO MOCJENO-
BATEJIbHBIC HU3KHE 3HAYEHUS JIEK TPONPOBOIAHOCTH
Boanl (B auanazodHe 300—360 mxCwm/cMm). Mul
XoTean Obl, 4TOOH ywamuecs 3TOH IWIKOBI
NPOAOJIKUM PETHCTPALNIO ATUX [1aHHBIX, TOTOMY
YTO MBI HyXJgaeMcS B [JONOJIHUTEJbHOU
HHGPOPMALNH 0 XapaKTEPUCTHKAX BOAHBIX PECYPCOB
B TeHHecCcH M O TOM, KaK OHH H3MEHSITCHd Ha
MPOTSKEHHH roma.

JanHble wKoabl B 1. Beunap, I'epmanusn,
OTPaxalT camblil OOJIbLIOH AMAMA30H U3MEHEHHSI
3HAYEHHH 1EJIOUHOCTH, HAOTIOAABILHICS B pAMKaX
nporpamMbl GLOBE (339—993 mkCwm/cm).
Yuawuecs 3TOH WKOJDBI, AOBOJBHO PETYASPHO
COO0LAKOLHE TAHHBIC MPHMEPHO Pa’3 B ABE HEACIIH,
00HAPYXHIH HHTEPECHYK 3aKOHOMEPHOCTH
H3MCHCHHS CBOIMCTB BOIBl HA CBOEM yuacTke! B
TEUEHHE OJHOr0 Mecsdua U3MepseMble HMH
3JHAUEHUS IJEeKTPONPOBOAHOCTH HAYAIH TOBBI-
watbes. YTo MOrs1o nocayKHMTb MTPUUHHONR TaKOro
H3MEHEHUS XHMHYECKOr0 COCTaBa BOIbI?

JlaHHble WKOJBL B T, JJbcTepOepr, I'epmanus,
TIOKa3bIBAIOT, UTO COAEPXKAHHE npuMeceii B H3yuae-
MOM YUAILUMHCSE ITOM 1IKOJIbI BOZOEME AOBOJILHO
nocTosiHHo. COOOIICHHBIC UMN 3HAUYEHHS 3JIEKTPO-
MPOBOJHOCTH H3MEHSIOTCA JHIIb B NMPEAesax oT
322 MxCMm/cm no 472 MKCM/cM. Mbl 3aMETHJIH,
OJHAKO, YTO Hd OPOTSIKCHHH TEPUOAA H3IMECPEHHUH
MPOUCXOIUIIO MOCTENEHHOE CHH K EHHE H3MEPSEMOr(
YPOBHS 3/1€KTponpoBoAHOCTH. C 4eM MOXeET ObITh
CBSI3aHO TaKoe U3MeHeHue?

Illkosa B r. Kpecent-cutu, mrar Kaandopnus,
CHIA, noctosHHO coolOliasia [JaHHbIE Ha
nporskenuu 3 mecsauer. HN3mepeHHbIl UMH
YPOBEHb DJIEKTPONPOBOAHOCTH MPEACTABAAETCH
AOBOJILHO HH3KUM. HaM KaxeTcd, uTo 3amevaercs
NIOCTEMEHHOE CHUXKEHUE H3MEPSAEMOro ypOBHSA
3JIEKTPONPOBOJHOCTH. 3aMe4aeTe Jid Bbl JTY
3aKOHOMEPROCTH? CpaBHHUTE 3aKOHOMEPHOCTH
U3MEHEHHUS 3HAUYEHUH WETOYHOCTH H JaHHbIE O
KOJHYECTBE 0CAJKOB € 3dKOHOMEPHOCThHIO H3-
MEHCHUS 3HAUYCHUU 2EKTPONpPOBOAHOCTH B Kpe-
CEHT-CUTH. 3aMeuaeTe JIH Bbl KaK yr0-1H00 B3auMo-
CBSI3b MEXKAY U3MEHEHUSIMH 3THX MapamMeTpoRB’?

Hucrutyr B Ultyrrapre, 'epmanus, 3aBoesas
BBICOK YHO PElly Tauuio B Halleil rpynne rugposioros,
fnarogaps TOMy, U4TO yualuecsl 3TOr0 HHCTHTYTA
PErHCTPUPYIOT MHOXECTBO TOUEK [dAHHBIX.
[TonyueHHBIE KMI AaHHBIE 00 3JIEK TPOIPOBOIHOCTH,
TaK XKC, KaK ¥ AaHHbIC APYTHX IUKOJI, OTpaXarT
H3MCHCHUSI 3TOr0 MapaMeTpa, NPOUCXOASILUE He
TOJIBKO Ha NPOTSKEHHH TPEX MECALEB, HO U H30 AHA
B fdcHb. [nama3oH H3MEHEHUS COOGILIEHHBIX
WHCTHTYTOM 3HAUCHHS COCTABUI OT 552 MKCM/cM
10 920 MxCm/cM. MBI cunTaeM, UTO 2TH JaHHbIE
MO3BOJISIIOT NPOCAEANTh NepHOAbl JHBHEBBIX

A0XKnaed H, BO3MOXHO, CE30HHBIE H3MEHEHHS
coaepxanus npumeceil B goae. CorJiacHbl JIH BbI €
HalMM 3aksaoucHueM? Kak 3TH 3aKOHOMEPHOCTH
COOTHOCATCSA C 3aKOHOMECPHOCTSIMH H3MEHEHHI
KOJIHYECTBA 0K /IEBbIX OCALKOB H IIEJTOUHOCTH?

Onucanue npoueaypbl onpeneseHus
coJlepKaHAA PaCTBOPEHHOro B Bojle KHCJI0poaa
0b10 100ABJIEHO K APYTrHM THAPOJIOTHYECKHM
npakTHueckim paboram B centsiope 1996 r. Ha
OCHOBE MEPBbIX JAHHbIX O COACPXKAHUH PACTBOPEH-
HOrO KHCJIOpOJAa, COOOWEHHbIX IWKOJaMu,
NPOBOAMBLINMH TaKHE M3MEPEHHs, YK€ MOXKHO
CIIE]1aTh HEKOTOPbIE BbIBO/BI.

1. Tlopyuure y4aumMmcs H3yuuTb rpadukm,
npuBeaeHHbie Ha prc. HYD-L-13.

o Yem orsaHUarOTCH OAHH TpadHKku OT
apyrux?

* B kakom guana3zoHe H3IMEHSJIHCh
3HAUYEHNs], 3PErUCTPUPOBAHHDIE HA
pa3JIMUHBbIX y4acTKax?

+ KaxkoBa 3aKOHOMEPHOCTb H3MCHEHHS
JTHX AaHHDbIX?

o CoOTBETCTRYIOT JH BCE
3aperuCTPUPOBAHHbBIE TaHHbBIC
HOPMAJIbHOMY AMANa30Hy H3MEHCHHS
COAEPXKAHUS PACTBOPEHHOTO
kucsaopoaa? Ha ocHoBe kakoii apyroi
MHMOPMALUH MOXHO ONpPeIeIHTh
«HOPMaJTbHbBIii» 1Mana3oH 3HaYeHHii
COAEpKaHUST PACTBOPEHHOTO B BOJIE
kucaopoaa?

2. Tlonpocure yyawmxcs 3aaaBaTh BONPOCHI
H4 OCHOBE HX HAOJIFOOCHHUII.

3. TlonpocuTe yuawuxcs npeackasaTh
JdaJIbHEHLIME H3MEHEHUS 3HaUCHUI Ha
YYaCTKaX, K KOTOPBIM OTHOCSATCS
NpHBEAEHHbIE IpadhHKH.

4, 3BanvwuTe pe3yabTaThl HAOTOACHUI,
BOIPOCHI ¥ MPEACKA3aHHS yUALLHXCSL,

5. TlonpocuTe yuaiiuxcs nNpeasioKHTh
¢noco0bl MOUCKA OTBETOB HA HX BOMPOCHI.

lpumeyarnune y4yeHbix

Hikona B r. bearon, wrar Texac, CHIA,
coO0LUHA ABE TOYKH JAHHBIX Ha ypoBHe 9 wmr/m.
Takoe cogepxaHue PACTBOPEHHOro KHC/A0poaa
yKa3blBaeT Ha XOPOLIEE CAHUTAPHOE COCTOSHHE
BOAOEMA, MPUIOAHOTO AJIS OOUTAaHUS PHIOB U
pacTeHuii. Mbl xoTesau Obl, UTOOB yualHecs
LIKOJIbi B FopoAe beaTOH NpoaosKaan n3MepeHns
CoAepXaHHd PacTBOPEHHOro KHCJOpoga B
H3yuyaeMOM HMH BOAOeMe, YTOOB MBI MOTJIH
npoHalJTroaTh U3MEHEHHS! YPOBHS PACTBOPEHHOIO
KHCJI0pOJIa 3UMOH W JIETOM.
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Puc. HYD-L-13. [lannbie 0 codepxanuu pacmsopeHHoco KUCA0podd ¢ 800e, NoayyenHble ¢ pamkax npocpammsl GLOBE
¢ cenmsops no Oexubps 1996 ¢.
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HIkosa B r. Mapuon, wrar Maccauycerc, CLIA,
coobuaeT, 4To coAepXaHue PacTBOPEHHOTO
KHCJ0POa B H3y4YaeMOM YUallHMHCS BOAOEME
cocrtapaanao 10—11 mr/a. Takoe comepxaHue
KHCJIOpPOa B BOJIE MPEBHILIAET YPOBEHb HACHILLICHHUS
BOJIbI KUCJIOpOAOM npH Temnepartype sbiie |1°C Ha
yporde 0 m. Ha mpordxeHun toro xe neproaa
BPEMEHH yualuuecs 3TOi KOJ1bl 3aperucTpupoBasIt
tTemnepatypy B auanazoune ot 6°C go 8°C. Yro
MOrJIO BBI3BATb TAKOE HEOOBIYHOE MOBBILIEHHE
coflepXaHHd KHCJI0poaa B Boae?

Hannble, cooOwenHble mKoaoi B r. Cumcdepn,
mrar KounnektTukyr, CHIA, orpaxatr
cofIepKaHHE PACTBOPEHHOTO B BOAE KHCIOPOAd HA
ypoBHe 11 Mr/s1 B OKTSOpE, pe3Ko NOBbICHBLLEECH
a0 14 Mr/a B cepeauHe Hoa0psa. 3HaueHus
COOAepXKAaHHI  PACTBOPEHHOTrO  KHCJA0pOAa,
3apEruCTPUPOBAHHBIC 10 3TOT 0 MOBBILICHHS, BECbMa
nocsieoBaTeIbHbl. Mbl OU€Hb XOTEJU Obl 3HaTh,
noyemy nocJiefiHee COOBUICHHOE 3HaueHUe ObLIo
T4KHUM BbICOKHM. TeMneparypa, 3aperucTpipoBaH-
Hasl YUaLINMHCS ITOH LWKOJIbl HA NPOTSIKCHAN TOTO
Ke nepHoaa spemenu, coctasasaa ot 1°C no 9°C.
03a004YEHHOCTDb BBIZBIBAET TOT (haKT, UTO B ACHD,
korga  OblJIO  3aperucCTPUPOBAHO  PE3KO
MOBBICHBLICECS 3HAYCHHE COICPXKAHUS PACTBOPEH-
Horo kucaopoaa (14 mr/n), 6eina coodleHa
temneparypa 3°C. Takoe coaepxkaHne
PACTBOPEHHOTO KUCIOPOAA NMPCBBILIACT YPOREHb
HACBIIIEHHS BOABl KHCJIOPOAOM TNpPH TAaHHOR
TEMMEpaType. ITO YKA3BIBACT Hd TO, YTO yUalliuecs
wkosibl B CHMcOepH MOTJIH HElpaBubHO MPUro-
TOBHTb KaJUDPOBOYHBII pacTBOP.

IIkona B r. Okemoc, mrar Muunran, CIIA,
COO0WAET O HEOXKHAAHHOM PE3KOM BO3PACTAHHH
COAEP KaHUS PACTBOPEHHOrO KUCA0poaa oT 4 mr/n
ao 12 wmr/a. Mbl npeanaraeMm npoBEepHTH
NPaBHABHOCTb NOKA3AHUH, NPOM3BE/Is TIATCIbHYIO
KaanOpoBKYy OOOpYHOBAHHMS H MaTEpUAJIOB,
MCNOJIb30BABWIKXCA NMpPH u3MepeHusix. Ecun
COOOLICHHbIE OAHHBIC JOCTOBEPHBI, OHK MOTYT
OTPAXATh COYETAHUC BOBACHCTBUH CHUKCHHUS
TEMMNEPATYPhl H CHUXKEHUA NOTpebJIeHns KHcaopoaa
KHBBIMH OPIraHU3MaMH C HAYa/10M 3HMBI.

IIkona B r. Meppumak, wrat Holo-I'emnuup,
CHIA, 3aperycTpnpoBaia CHHXEHHE COMEPKaHMs
PacTBOPEHHOrO KHCA0poAa ¢ Y Mr/a ao 7 mr/a Ha
NPOTSAKEHHH OHOrO Mecsid B HOsiOpe-aekadpe.
OTO CHUKECHUE YPOBHS COAepXKaHUA KHCAOpOIa
MOXET OTpaXxaTh HHTEPECHBIE SIBJCHHUS,
NPOUCXOASIINEG B BOAOCOOPHOM OacceiiHe, U MBI
CUHTAEM, YTO yYAIUIHECs LIKOAbI OKHBI MOAYMAThb
0 BOBMOXHbIX NPHUHHAX TAKOrO CYHMIECTBEHHOrO
CHUXKCHHS COOEPKaHHS KHCA0pOa.

HIkona B r. Inu3aderToH, mTaT TeHHeccH,
CIHIA, 3aperucTpupoBasa CofepXKaHue paCTBOPEH-
HOT'0 KMCJIOPOZA B BogoeMe, coctaBusiiee oT 10 go

12 Mr/71 Ha NpOTAKeHun NPHMEPHO OTHOTO MeCS1A.
Habaroparoueecs NOBBILIEHHE COAEPKAHUS KHCIIO-
pona MorJ1o ObITh CBS3aHO CO CHHXXEHUEM TeMIe-
PaTyphl HH KAKUM-IH00 ApYruM siBfieHHeM. byner
MHTEPECHO CPABHUTb 3aperucTPHpPOBAHHBIE ITOM
ILIKOJION 3HAYEHHUS] TEMITEPATYPBI C ITHMHU AAHHBIMH.

HIkona B r. Beunap, I'epmanun, 3aperucrpu-
poBaJia ABe TOYKM AAHHbIX, YKa3bIBalolHe Ha
JOBOJIBHO BBICOKOE COACPXKAHHE PACTBOPEHHOIO
KHCJIopoaa B u3yuyaemMom Bogoeme ([3 mr/na).
NHTepecHo OTMETUTh, 4TO TaKo#l ypoOBeHb
COACP KAHHS PACTBOPEHHOTO KMCIOPOAA B BOE NPH
3APErHCTPUPOBAHHON Torga XKe TeMmepartype
(3.8'C), BecbMa 0JIM30K K HacblllieHHI0. BeposTHo,
BOAA, 00pa3lbl KOTOPOH aHATH3HPOBAJIH yualHecs
WK OJ1bl, aKTHBHO [ICPEMELINBACTCS C OKPY K AIOLIHM
BO3YXOM.

Illkona v r. Bunaaxoiped-ainens, wtat Mou,
CHIA, nepBOHAYAJIBHO PErUCTPHPOBAJIA BBICOKHE
YPOBHH COAEPXaHHS PACTBOPEHHOrO KMCJA0poaa (10
10 Mr/n), a 3areM OTMeTHAAa NOCTENEHHOE
CHINAKEHHE COJePXKAaHNA PACTBOPEHHOTO KHCJI0POIa
Ha MPOTS K EHUH CIEAYIOUHX NOJYTOPA MECSIER, 0
7 mr/a. Y10 MOrJ0 MoCay XHTh MPHUHHOI TAKOrO
CHUKEHHS YPOBHS PACTBOPEHHOro Kucsopona?
BO3MOXHO, HEKOTOPbIEC BHAbl CHHE-3EJIEHbIX
BOJOPOCJIEi, NPOU3BOANBLIHE KUCJOPOA B Havase
OCCHHU, HAYaJH BHIMMDATL K KOHIY OCCHH. H
BbIpa0OTKA KHCJIOpOAa OaKTEepUSIMH NPHOCTAHO-
BUJ1ACh. [pyrast BO3SMOXKHOCTD 3aKJTHOUACTCS B TOM,
UTO COAEpPXKAHNE PACTBOPEHHOrO KHUCJ0pOda
CHU3UJIOCH 10 HOPMAJIbHOTO YPOBHS MOC/eE TOro,
KaK KaKOe-TO SBJIEHHE BbI3BAJIO BPEMEHHOE
MOBBILICHHE COCPXKAHUS KHCIOPOAA.

Hlkona B r. Kpecent-curu, wrrat Kanudgopuus,
CHIA., perynspHo perucTpupyeTr aaHHble,
OTpaKaKIHEe H3MEHEHHUS, TPOUCXOASIUIHE Ha
yuacTKe HCCAeJ0BaHMH NO NpowecTBUU KaX IbIX
ABYX Heaesb. JlaHHble 3TOH WKOJBI MOKA3BIBAIOT,
4YTO COAEPAKAHNE PACTBOPECHHOrO KHMCJOPOAA B
BOJOEME NMOCTENEHHO MOBLILIAJOCH H CHHKAI0CH B
auanasone ot S o 10 mr/a. UHTepecHO OTMETHTD,
YTO HAa MPOTSIKEHUU BCErO TPEXMECSIUHOTO HepUoaa
NPOUCXOAUJIO, MO BCeH BUAUMOCTH, olluee
CHI2KEHHE YPOBHS PACTBOPEHHOrO KHCJI0poaa. ITO
NO3BOMMET NPEANOJOXKHTH, UTO COOCPKAHHE
PACTBOPEHHOTO KMCJ0POAa YMCHBIIAIOCH 10 Mepe
CHUXEHH Temnepatypbl. Ho umeeT au cMbic
Takoe HabropeHHe? Ha camoM aese Het, moTomy
4TO COACPXKAHUE PACTBOPEHHOrO KUCA0POAA
JOJIXKHO yBEJTUYHBATHCS € YMEHbIIEHHEM TeMepa-
TYpBbl, TaK KaK XOJI0QHAS BOA MOXKET CONEpPKaThb
00JIbIlic paCTBOPCHHOTO KHCJIOPOAA, YeM TeILTas.
YT0 MOrJ10 NOCAY X UTh NPHUHHOI HabAKO1aBLICHCS
3akoHoMepHocTH? H3MeHeHHe copepXxaHus
PACTBOPEHHOr 0 KHCJA0pPOAa COOTBETCTBOBAJIO
HU3MEHEHHSIM TAKHX NapaMeTpoOB, KaK 3J1eKTPo-
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NPOBOAHOCTD H WEJIOYHOCTD BOMBI. Y UCHbIE XOTE/IH
Obl MOJIYUHTb JONOJHATEIbHYI0 HH(DOPMALHIO O
KH3HEAEATENbHOCTH XHUBOTHbLIX U pacTeHuil,
MMEBILIEH MECTO Ha IPOTSIXKEHHH TOTO Xe NepHoaa
BPEMEHH, a TaKXe O TOM, KaK M3MEHSIACS B 3TO
BPEMS CTOK BOJBI 3 BOIOEMA.

Huctutyr B lItyTrapre, I'epmanust, npouszsoaut
CaMble YaCTbie 1 MOC/ICAOBATEIbHbBIC H3MEPEHHUS, TI0
CPaBHEHHI €O BCEMHU OCTAJIbHbIMH LIKOJAMHU,
yuacTBytomumMn B nporpamme GLOBE.
3aperucCTpHpPOBAHHBIC yYALIUMHCS HHCTUTYTA
OaHHBIE DOKa3blBAKWT, UTO COJACPXaHHE
PACTBOPEHHOTO KHCJA0POAA B M3YyUaeMOM HMH
BOJOEME BAPBUPYET B AHAMAZOHC TIPHMEPHO OT
10 mr/n go 18 mr/n. TlbiTasgcy NOHSITH, YTO MOTJIO
MOCJYKHTb MPHUHHONH TAKOTO BbICOKOTO COMCP-
KaHUS PACTBOPEHHOrO KUCJ0POAA, THAPOAOTH,
YUACTBYILINE B MpPOrpamMMme, 00HApYKHIH, UTO
yuamuecst Uuerntyra B llTyTrapre He Beeraa
PETUCTPUPYIOT TEMTIEPATYPY BOABI OAHOBPEMEHHO
C H3MCPCHHEM COACPXKAHHI PACTBOPCHHOTO
kucsopoaa. Tak Kak ypoBeHb PacTBOPEHHOTO B
BOJE KHCJA0POAd 3ABUCHT OT TEMOEPATYpPbl, Mbl
HACTOSITE/IbHO PEKOMEHAYEM YUAUIUMCS LIKOJI
COoO0WATb TEMNEPATYPY BOObI, U3MEPCHHYIO
OJIHOBPEMEHHO € COJCPXKAHUEM PACTBOPCHHOTO
KUCI0POJa.

llpogonxenne aHann3sa AaHHbIX

[IpouTnTe OTUETHI O Pe3YIbTATAX AHAJIN3A JAHHbIX
THAPOJIOTMUCCKUX HUCCAE10BAHMII, MPUBEAEHHDIE HA
cTpaHuIe «Yroaok yueHoro» (Scientist’s Corner)
6a3bl aHHBIX YYALMXCH-YUACTHUKOB NPOrPAMMbI
GLOBE. Coaepaxanue 3THX OTUETOB TEPHOOHYCCKH
OOHOBJISICTCH.

HanbHedwne nccnenoBaHnAa

1. CruMymipyiiTe HHTEPEC yUdUNXCs K
MPOCMOTPY U MOJYUCHUK) HOBBIX HAOOPOR
AAQHHDBIX, 34pPErHCTPHPOBAHHBIX
BBILICYNOMSIHYTBIMU [KOJIAMH, H K
NOCTPOCHKIO rPpauKOB Ha OCHOBE ITHX
AAHHBIX C MOMOLBIO TPacdONOCTPOUTENb-
HbIX mporpaMMubix cpeacts GLOBE.
Yuatuecst MOryT Tak Ke HMIOPTHPOBATD
HaHHbIC B MPOrPaMMBbl 3JCK TPOHHbIX
TabAUL ¥ CTPOUTD IpachuKH ¢ MOMOLIBI)
aTHX nporpamM. Ha kakue Bonpocol
MOZKHO OTBETHTDb, H3yUasd HAOOP JaHHbIX,
NOJYYEHHbIX HA POTAXKEHHH fosee
AJIHTENBHOIO Nepuoaa Bpemenn?

2. Ha kakue BOMpoCbl MOXKHO OTBETHTD
TOJBKO ¢ HCMOJIb30BAHHEM PYTUX
JaHBbIX, TAKUX, KAK JaHHBIE O
TEMIIEPATYPE HJIH KOJIMUECTBE OCAAKOB?
[Tonpocute yuyammnxcsg yKas3aTh AaHHbIE,
KOTOpblE, 10 HX MHEHHIO, MOT'YT HMETh

3HAUCHHE NIPH OLCHKE TUAPOJAOrHYECKUX
JIAHHBIX, H CPABHHUTD UX C
IHAPOJIOTHUECK UMK AaHHBIMH. MOXHO
3a/1aTh CJAEAYIOLIME BOMPOCHI.

* llomoraer a1 H3yueHHE AAHHBIX O
XAPAKTEPUCTHKAX MOUBBI MOHSTH
U3MEHEHHS JJIEKTPONPOBOJHOCTH
BOAbI?

+ KakoBa B3aUMOCBSI3b MEX Y H3MEHE-
HUAMN TEMOEPATYPbI U U3MCHEHUS MU
COOEPKAHNS PACTBOPEHHOTO B BOJC
KHcsopoaa? B3auMocBsaHbl s
APYTHE NAPAMETPb! C H3MEHCHHAMH
Temnepatypol?

» HaOmogaloTcs a0 ce30HHbIC
M3MEHCHHS COAEPXKaHUS B BOE
pacTBOpeHHoOro kucaopoga? Kakue
APYFHE APAMCTPbI MOABEPraTCy
CE30HHBIM H3MEHCHUAM?

*  Msyunre wimeHeHs yposus pH s
BOJOCMAX, UCCACAYEMbBIX YUIILHMUCS
KO, COOOIMBIIHX Pa3aHUHbBIC
YPOBHH WCJOUYHOCTH BOAbI. B Kakux
BoJOEMax 3HadeHns pH Bapbupyior
00MbIIC — B BOAOEMAX ¢ BHICOKHM
YPOBHCM LUEJJOUHOCTH HJIN B
BOJOCMAX ¢ HH3KUM YPOBHEM
LICAOUHOCTH

« Tlocrpoiite rpadux H3MEHCHHS
KOJIMUECTBA OCAKOB HA BALICM
YUaCTKC HeesenoBanuil. Kakune
THAPOJIOFHUYECKHE NAPAMETPh
H3MEHSIIOTCSI, KOMAd HalJnoaaeTes
00JiblI0E KOJHYECTBO 0CaaKoB?
Ionb3ysich TOUEUHBIMN U KOHTYP-
HBIMI KAPTAMH, IPEAYCMOTPCHHBIMA
B 03¢ ganupix nporpaMmbl GLOBE,
HAllIUTe Apyrue paloHbl, B KOTOPbIX
HeaBHO HabAwaan0ch 00abIIOC
KOJIMUCCTBO ocankoB. Kak
H3MEHSJIHCH XUHMUUECKHE
XapaK TEPHCTHKHK BOJOEMOB Ha DTHX
YUACTKAX Mocjie goxas?

MoxHO 1M ¢hOpMyIHPOBATH HOBbIE ROMPOCH! HA
OCHOBE IaHHBIX, COOPAHHDBIX HA NPOTs K cHUM Bostee
JJIUMTEJABHOrO nepuoaa BpeMeHn? 3anumuTe 3TH
BOTPOCH U MONPOCHTE YUAUMXCS NPCAJOXHUTD
METOAMKY AaJbHEHIINX HCCCAOBAHHI,

Pekovennaumn. [ostb3ysich KapTaMu, coaepRaim-
mucst B 0ase ganubix GLOBE, naiiante yuactku
HCCIEAOBAHMI, PACTIOSIO A EHHBIE HA TOI K€ WHPOTE,
uToObl CPABHUTH HX xapakTepuctuku. Onpegesmre
«KOHTPOJIbHbIE YYAaCTKH», T. €. y4yacTKH,
XapaKTePUCTHKH KOTOPbIX CXOHBI c
XapaKTePUCTUKAMH Balllero yyacTka uccae0BaHuii
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BO BCEM, 32 HCKJIHOUCHHEM HHTEPECYIOLIEro Bac
napamerpa. Hanpumep, MoXHO caenatp
cieaytoliee.

1. Tloab3ysch 31K TPOHHON 0YTOM
GLOBEMail, sanpawmmsaiite vHDOpMAaLuio
00 y4acTKax UCCJICAOBAHHUIL, HE
3arpy KCHHYI0 B 0a3y JaHHBIX POrpaMMbl
GLOBE, u o6MmennBaiiTech pe3yJibTaTaMi
HCCJICAOBAHUIT ¢ yUalIHMUCS APYTHX WKOJI.

2. Tloap3yiiTech rpadpOnOCTPOUTESBHBIMH
nporpammubiMu cpecTBamu GLOBE,
reHepupys rpad)kil Ha OCHOBE [JaHHBIX,
COOOLUCHHbIX ABYMS IIKOJIAMHU, U
CPaBHHUBAS ITH rpacuKH.

3. Toapsyiitecs Tonorpaduyeck uMu
KapTaMu, ONpeaesisisi TpaHulbl
BopocOopHbIx daccefinoB, QOpaTHTe
0c000C BHHUMAHHE H2 OIHH U3
3AUHTEPECOBABLIHX BAC PAHOHOR,
OTOOPAXXKCHHBIX HA BU3YAIBHBIX
MPCACTABJICHUS X JAHHBIX B 043¢ QAHHBIX
nporpammbl GLOBE, u Hafigute yuactiu
HCCIEIOBAHUIH, PACNIOJIOKEHHbIE B
IPaHuLaX COOTBETCTBYIOLIETO
BogocOoproro dacceitna. [Toctpoiite
rpadbuKn AaHHBIX O XHMHUYECKUX
XAPAKTCPUCTHKAX BOABI, 33PCTHCTPHPOBAH-
HBIE HA YUACTKAX, OTHOCSIHXCSA K OAHOMY
U TOMY K¢ BogocOopHOMYy Oacceiiny, o
nonpo0yiiTe ONPEACINTD 3aKOHOMEPHOCTH
U3MEHEHHIl XAPAKTEPUCTHK BOJbI HA
MPOTSLKEHUH PYCTId PeKn.

[To Mepe no0aB/ICHNST QONOJIHUTCABHBIX JAHHBIX B
0a3y MAaHHBIX YYaLHXCS-YYACTHUKOB NMPOrpPaMMbl
GLOBE npogoaxaiiTe noucK MHTEPECYIOUINX Bac
WwKoJ. HailanTe WKO/bI, pacnosiOAREHHbIE B MECT-
HOCTH, CX0AHOH ¢ Bawm paiioHoM. Tloxoxn au
3APEFUCTPHPOBAHHBIC ITHMH LUK OJAMH THAPONOTH-
YECKHE AAHHDIE HA JAHHbIC, NOJyUYEHHbIE Bami?

[TonpocuTe yyaluxcst KPHTHYECKH TPOAHAIH3U-
pOBATH  TOJYYEHHbIE  WMM  JaHHBlE ¢
MCMOJIb30BAHHEM KApT ¥ rpaukoB, ¢ TeM, YTOObI
BBISIBUTb 3aKOHOMEPHOCTH H HEOOBIUHBIC JaHHbIC.
3anamaiiTe BOMPOCHI, HHIUTE CNOCOOB MOJYUaTh
OTBETHI HA 3TH BONPOCH! H HAUHHTE HUCCACAOBAHHS
HA CBOEM YUaCTKe.

Ouenka ycnexos y4awuxca

Yuawuecst A0/KHBI yMETb BbISIBJSTb 3aKOHOMED-
HOCTH, aHOMAaJIHd U npoOJeMbl, CBA3AHHbIE C
HabopaMH OaHHBIX. DTO YMEHHE MOXKET OBIThH
NMPOJAEMOHCTPUPOBAHO B X0d¢ 00CyXAeHuH ¢
y4acTHEM BCero KJsiacca. MoXHO Tak Xe Npeasiarathb
yuaimgumcs odpa3ubl rpaduKOB U MPOCHTH HX
00BbACHUTH Rad.sHogaeMble 3aKOHOMEPHOCTH,
AHOMAJIMN W 3aMeyaeMble HMH NpoOJeMbl,
AHATU3HPYS AAHHBIE B paMKaX MHCbMEHHOTO
ynpaxKHeHud. Yuawuecsi AOJKHBI YMETh TaKXe
AEMOHCTPHPOBATHL CBOE NMOHUMaHHE 00beMma
HHGOPMALIMH, KOTOPbI MOXKET OBITh MOJIyyYeH Ha
OCHOBE HabOpoB maHHBIX. OHU AOJIKHBI yMETb
10J1b30BaThCs TpacdhONOCTPOUTESILHBIMH TIPOT-
pammupiMu cpeacteam GLOBE, renepupys
rpacbuku  n aHaauzupys coOpaHHble U
NOArOTORJIEHHBIE HMH IaHHbIE. DTO 3aHATHE TAKKE
03BOJIAET YUAHMCS TOHATh TAKHE HIMEPSAEMDbIE
B pamkax nporpammbl GLOBE napaMeTpsbl, Kak
KUCAOTHOCTBH (pH), TemnepaTypa H UICTOUHOCTD
BOJIbl. Y POBEHb HLYYHOIO OCMbICJICHHS MATepHasia
YUALMMHCST MOKHO OLEHHBATD B KOHTEKCTE OLEHKH
NOHHMAHHS YUALIUMUCS HAYUHBIX MPUHUUIOB
aHasIn3a Habopa NAHHbIX.
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OTKpbITUE MaKpodayHbI
6eCcno3BOHOYHbIX

lpeanasrnayeHne 3aHATUA

Onpegenenue pasHooOpasusd BHAOB JOHHbBIX
(oOHTAOIINX HA JHE) KPYTIHBIX O€CMO3BOHOYHBIX HA
yuacTKe THAPOJIOTHYECKHX HCCAeJoBaHunii u
H3Y4YEHHE B3dHMOCBA3M MEXAY MakpodayHoii
0eCno3BOHOYHBIX H PEe3Y/JbTaTaMH H3IMEpPEHHUS
XUMHYECKHX XapaKTEPUCTHK BOMBI.

Ob63op

Yyaumecs onpeaesIsioT NoKasaresib pa3Hoodpasnst
ROHHOU MakpodayHbl 6eCrO3BOHOYHBIX, COPTHPY S
H TIOJICUMTHIBAS OPraHU3MBI, COOPaHHBIE HA YYacTKe
UCCIIEA0BAHHUIl, 3HAKOMSICb CO MHOPHMH TaKCOHAMH
(k1accuHKALMOHHBIMU KATErOPUSMH) KPYITHBIX
0eCno3BOHOUHBIX. 34TeM ydallHecs H3yyaroT
B3AHMOCBA3b MeXAYy O0HAPYXEHHBIMH HUMH
TAKCOHAMH M Pe3yJIbTaTAMH MPOM3BEACHHBIX HMH
H3MEPCHHH XHMHYECKUX XapaKTEPHCTHK BOJIbI.

TIpoROMKNTENBHOCTL 3aHATHA

HpaKTH‘{eCKaH NOArOTOBKA: OAHO KJIaCCHOC
3aHATHC.

C6op obpa3uos: ogHo KJ1accHoe 3anstue, [logcuer
BHAOB H PACYE€T MOKa3zare/jid: OQHO KJIaCCHOC
3aHATHE.

Yposenb nogrorosxku yvaunxca

Jwboii.

BaxHeduwine Konuenyumn

Pa3H006p33HC BHAOB 34BHCHT OT XUMHYECCKOro
coCTaBa BOIbI.

JIns BBIKUMBAHUSI Pa3/IMUHBIX BUAOB TpeGytoTcs
pa3JIHuHbIe YCJIOBHS.

Pa3HooOpa3ne BUIOB MOXHO ONpeneasThb
METOJIOM CTaTHCTHUECKH CJ1yUaiiHoro ordéopa
00pa3uoB.

HaBbixkn

Pacuem nokazarens pasHooOpas3usi BUIOB.
Cayualiabil ombop 00pa3ios.
H3zecomoesiene UHCTPYMEHTOB,
Onpedesienue TAKCOHOB.

Onpedenenue TpebyeMBIX YCIOBHH oOnTaHUS
BHIOB.

H3MepeHue XMMAUECKHX XapaK TEPUCTHK BOJBI,

lpubopsel n Marepuansi

IIpakTHYeckad NOATOTOBKA

HeryGokuit 6esiblil JOTOK WM KIOBETA
(HampuMep, NeHONNacTOBbIA NOANOH H3-N01
Mdca) paamMepoM npumMepHo 60 x 40 cm.

Yepubiil (iomacrep.
Jluneiixa.

KonpeTni-apaxe, KoHDETTH 118 HOBOrOJHHX
yKpaleHuit Hin apyrue HeGosibline
npeaAMEeThl Pa3/IMUHbIX LBETOB U (HOpM A1
COPTHPOBKH.

JlucT BROA@ DAHHBIX O cocTaBe MakpodayHbl
0ecrno3BOHOYHbIX.

[TonoH O/t 3aMopaXKHBaHust KyOUKOB Jibfia,
MCIOJIb3yeMblil IPH COPTHPOBKE TaK COHOB.

HeGoJiblune Kycouku Oymaru,
npoHyMepoBaHHbie T 1 1o 50, a4 3anucu
C/IyYaHO FeHepHPOBAHHBIX YMCEI.

3aHATHA B MOJEBbIX YCIOBUIX

KoMIIeKT MatepuasoB 4751 COPTHPOBKH M
otbopa obpasuos (Tpebyrores 3
KOMTIJIEKTa).

HersyGokuii 6e1blil JIOTOK A5t COPTUPOBKH
BUIOB, pazMepoM npumepto 30 x 20 cm.

Hersaybokwuit 6esiblii 1OTOK [Jis noacuera
BUOOB, pazMepoM npumepo 60 x 40 cmM.

YepHuslit chsioMacTep, OCTaBJISIOLHA
HECMbIBAEMbIE METKH.

[Moanon pnis 3aMopaxuBaHus KyOHKOB
J1bJia, HCTIOJ1b3YEMBIH TTPH COPTHPOBKE
TAKCOHOB.

Ky/iMHapHblit 1M CMa30YHBIH WINPHL
BMecTHMOCTbI0 10-20 M1 (¢ oTBepcTHEM
OMaMETPOM NPHUMEPHO 5 MM).

Bobloi n1acTHKOBbIH 3aKHM WM NHHLET.
Y BeMYNTEIBHOE CTEKJIO.

[MacrepoBckas nunerka, 3mMJ1 (MUneTKa ajas
IJa3HbIX Kamnesb) (C OTBEPCTHEM
OHAMETPOM NMPHMEPHO 2 MM ).

YeTslpexINTPOBLI KOHTeHREP AJ14 cOopa
00pa3uoB ¢ KPHILKOI (UM YeThIpe
JIUTPOBBIX KOHTEHHEPA).

HaGop npoHyMepoBaHHBIX Ka(peIbHbIX NJIUTOK
WK OYMaXHBIX JIHCTKOB.

Benpo a1 comBanus BOMBI 9€pe3 CETKY.

GLOBE™ 1997

YueOuble 3aHsaTHS - 45

Fllﬂponoruqecn'rle HCCJTCIOBAHH A

XITHhOHOHEOU23Q 19HARGodNeN anLiadiL)

L BULBHEE J




Jlono/iHuTe IbHBIE KOHTEHHEPB! C KPBIIIKAMH
(ecn 0Opasubl MakpodayHsl
0€CNO3BOHOUHBIX NePeMeLaoTCs B
KJIACCHYK KOMHATY).

Jlucr BBOJa JAHHBIX O COCTABEC MaKpOCba}/HbI
6eCnO3BOHOYUHBIX.

B ciyuae nzyuenus ¢paynbl 6ecno3BOHOUHbBIX B
TNPOTOYHOIl BOJIE UJIH B MECTAX C
KAMEHUCTBIM JHOM TIPHUMCHSICTCS 3aKHHaA
ceTh:

Heiinonosas cets 91 x 122 cm (pazmep aueliku
2 MM).

Hee croiiku (aymna 122 cm, anametp 1—2 cm).
3axXMMHbIE CKOOBI,

[Be JICHTbI AKMHCOBOIl HAN APYTOi MJIOTHOH
TKaHu (pazMepom 8 x 122 ¢Mm Kaxablil).

Wrsa ¢ HUTKaMK WM [JIOTHAS
BOJOHENMPOHULIACMAs JICHTA.

B ciyuae nayuenus paynbt 6€CHO3BOHOUYHBIX B
CMOKOHHOI1 (cTOsIUEH) BOJIE HIH B MECTaX C
HJIUCTHIM [JHOM NPUMEHHETCA CAYOK:

JBe HefinoHoBbBIE ceTKu (pasmepoM 36 x 53 cm
Kaxnaaq).

Tpu 0poBOJIOYHBIX rapaepoOHbIX MIEYHKA.

JlenTa U3 JXKWHCOBOU MJIM APYTOil MJIOTHOM
TKauu (8 x 91 cm).

HUrna ¢ HuTKaMu wiM MJ0THAS
BOJOHEMPOHULIaEMAs JICHTA.

Crofika BblcoToit 152 cM (Hanpumep, pyuka oT
METJTb nu TpabJieii).

3axuM 1718 TpyO ¢ WHpHHON 3axBaTa 4 cM.

Moaroroska

H3roroBbTe uan npuodpeture ceTb TpedyemMoro
THTIA.

CkonupyiiTe JUCTH BBOJA JAHHBIX O COCTaBe
MakpodayHbl 6€CO3BOHOYHBIX.

[IpHroToBbTE MATEpUAJIbl, HEOOXOMUMBIC [JId
oTOOpa U COPTUPOBKH 00pa3LOB.

Haiignre WJIJKCTPALMN, n306pa>xammue MCCTHBIX
KPYDHBIX 6€CHOBBOHO‘~IHbIX, WJIK KHUTY C TaKUMH
HJJTIOCTpAllUAMM.

lpeaBaputenvHeie ycaoBua

Y vaumecs A0JTXKHBI HAYaTh H3MEPEHKS H PErHCTPa-
UHI0 XHMHYECKHX XapaKTePHCTHK BOJbl B paMKax
nporpammbl GLOBE.

|

lpeanocbinkun

JloHHBIC K pynHble 0CMO3BOHOYHBIC — HEOOJIbLINE,
He UMEWUIHE BHYTPEHHETO CKEJACTa KHBOTHBIC,
KOTOPbIX MOXHO 3aMCTHTb HCBOOPYXCHHDIM
rJ1a3oM, KaK mpaBujo, Kkpynuee | MM, o0HTarowme
B HJI€ UJIH B CJI0€ PPaBus Ha JHE BoaoeMoB. K aTinm
0eCn03BOHOYHBIM OTHOCHTCS JIMUNHKU MHOXKECTRA
HACEKOMBbIX, TAKHX, KAK KOMapbl, CTPCKO3bl H
PYUEHHUKH, HAUHHAKUIME CBOK XKHU3Hb B BOAE, &
3aTeM CTAHOBSIIMECT HACEKOMbBIMH, OOHTAIOLIHMH
Ha cymie. K OpyruM BUOaM, OTHOCSWMMCS K
KATErOPHH JOHHBIX KPYMHbIX OECRO3BOHOUYHbBIX,
OTHOCSITCS pakooOpa3Hble (HanpuMep, OOblUHbIC
PEUHbIC PaKM), a TAKXKE YJAUTKH, YEPBU U NHSIBKH.
Ko11uecTBO 3THX CYIIECTB, HACEAIOWHX HIUCTOE
HJH KAMEHHCTOE THO BOAOEMA, MOPA3HTE/IbHO, H
4acTO AOCTHTAET HECKOJIBKUX ThICAY 0CoOeil Ha
KBaapaTHbIH MeTP. DTH XHBOTHbIC YACTO OOPA3YIOT
BAKHOE 3BEHO MULIEBOI Lieny.

Kpyntbie 0ecrno3BoHOUHbIE MO3BOJSAKT MHOrOE
cKa3ath 00 ycaoBUSAX B Bogoeme. MHOrHe 13 aTHX
KHBOTHBIX UYYBCTBHTEJbHb K H3MEHEHHAM
kucaotHoctd  Boanl  (pH), coaepxaunug
PACTBOPEHHOrO B BOAE KMCJIOpOIa, TEMNEPATYPbI,
COJICHOCTH M ApYrux (hakTOpoOB cpeabl 00HTaHNA.
J17151 BbIXKHBaHKS, POCTA U PA3MHOXEHIS TOTO HJIN

HHOTO OpraHuiMa TpC()ySTCH NOCTOAHCTBO
XAPAKTECPHCTUK BOAbI HA NPOTSAAKECHHH €ro XKH3HH.

B xone sansatus Omkpoimue makpoghavuul
Hecno3GOHOUNBLY  ydalluecs  ONPEeAessIoT
nokasaTedb pa3’HoOOpa3usd BHAOB HAa y4aCTKe
THAPOJOTHYECKHX HeeacaoBanuit. [lokasaTtenn
Pa3HOOOpa3us BUAOB OTPAXKACT KOJHYCCTBO
Pa3JUYHbIX BUJOB OPFraHU3MOB, OOUTAKUIHX B
IKOJOTHUECKOH cucTeMe. DTOT NMoKazareb,
O[H4KO, He oTpaxaeT ofuee KOJUHUECTBO
0o0MTAIIUX B cCUCTEMe BUAOB. Hampumep, B pyube
C BbICOKOH KHCJIOTHOCTBIO BOIBI MOXET OOMTaThb
TAKOE X€ KOJINYECTRO KHBOTHBIX, KaK W B pyUbe ¢
MEHbLIEH KHCJIOTHOCTBK BOAB. OAHAKoO, TaK KdK
HEKOTOpbIE THUMBI (TAaKCOHbI) KpynHbIX Oec-
03BOHOUHDBIX HE MOT'YT BbIKHUTb B PYUbe C BbICOK Ol
KHC/JOTHOCTHIO BOJBI, MOKA3aTE/b pa3HOoOOpaius
BIHAOB [AJIsl 3TOTO pyubs OyaeT HUXKe, T. €.
KO/IHYECTBO Ppa3JM4YHbIX THIOB (TAKCOHOB)
0eCno3BOHOUHBIX BITOM pyube Oyaer MeHbLue. [Ipu
3TOM B PyUbe ¢ MOBBILIEHHOH KHCIOTHOCTBIO BOAbI
MOZKET OOMTATD DOJIbLIEE KOJHUECTBO OPraHH3MOB,
OTHOCSILUHXCS B MCHBLIEMY KOJHYECTBY THNOB,
YCTOHUNBBIX K MOBBILIEHHON KHUCJIOTHOCTH CpPeabl.
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lMopApok npoBeneHnA 3aHATUA

Hmeercs pan noJie3HbiX CIPaBOUYHbIX MATEPUAJIOB,
NOMOraKwIlHX HASHTUPHINPOBATL KPYNHBIX Oec-
MI03BOHOUYHBIX M H3y4yaTb WX cocTaB. HekoTopoie n3
3THX MaTepHATOB NEPEUHCIeHbl B KOHLE ONMHCAHHS
3aHsATHSL.

1. TlopyuHTe yuyallMMCsl H3YUHTb YCJOBHS, B
KOTOPbIX KHBYT pPa3HUHbIE KPYMNHbIE
0ecno3BOHOUHbIE. YyawHecs MoryT
NOJIb30B4ATbCA Pe3yIbTaTaMH
cOOCTBEHHBIX HAOJIIOACHHIH, CTIPABOUHBIMH
MaTepHasaMHu WM Tabauuamu,
MPUBEOCHHBIMH B KOHLE OMUCAHUS DTOrO
3AHSATHS.

2. llonpocute yuammnxcs BbIIBHHYTD
TUMOTE3bI, OTHOCALUMECT K TOMY, KAKHX
KPYNHbIX 0€CMO3BOHOYHBIX MOXHO HaliTH
B MCCIEAYEMOM MU BOAOESME B IaHHOE
BpeMs roga. [lopyuure UM 3anuchIBATH
pesyJibTaTbl UX HCCJENOBAHUIA, HX
IUNOTE3bl H OOOCHOBAHKS ITHX THIOTES B
HAYUHbIX JHEBHHKAX YYaCTHHKOB
nporpammbl GLOBE. Yuawnecs moryr
3apPUCORATH HECKOJIBKO
pacIpoOCTpaHEeHHbIX KPYMHBbIX 0eCno3Bo-
HOUHBIX B CBOMX JHEBHMKAX, CONPOBOX-
Aast TAKHE 3aPHCOBK K NPHMEUYAHHIMH,
KOTOpPbIC HOMOYT HACHTH(DUUHPOBATH
JKHBOTHBIX B MOJIEBBIX YCJIOBUSX.

Pacyert nokasarenna pasHoobpasuna
MaKkpocghayHbl 6€Crno3BOHOYHbIX B
noneBbIX YCA0BNAX

lMogroToBka

[IpsiroroBpre MaTepuanb, HEOOXOAUMbBIE IS
0oTOOpa 00pa3UOB H ONpEAe IEHHs NOoKa3aTens
pa3H000pasus BHAOB B NOJEBBIX ycJaoRUsX. Ecau
3TO HEOOXOIMMO, H3rOTORbLTE CETh AJ1s 0TOOpA
00pa3LoB B COOTBETCTBHH C MHCTPYKUUSIMHU,
NPUBEACHHBIMH B KOHIIE OMUCAHUS ATOTO 3aHATHS.
Mpuveuanue. OT6op 00pasuoB MakpogayHbl
6eCno3BOHOUYHBIX MOKHO NPOU3BOAHTH ABYMSA
METOAAMH, B 3aBUCHMOCTH OT XapaKTepPUCTHK
u3yuaemoro pogoema. Ecau HabGawpaercs
KAMEHUCTOE WAW FpaBHiiHOE JIHO M 3aMeTHOE
TeueHue, CAECAYET HCMOMb30BATh 3AKHAHYIO CETb.
Ecsau nabsmogaeTcs MAHCTOE JHO M TeYeHHE He
3aMETHO, CJICAYET UCTIOJIb30BATh CAUOK.,

[lepen BbimosiHeHUEM padoT B MOJIEBBIX YCJIOBHAX
yuauyecs LOJKHbBI OPOHTH MPAKTHUYECKYIO NOA-
rOTOBKY, OMHCAaHHE KOTOPOil MPHBEACHO HHXE, B
KOHUE pa3aesia. OTO MOMOXET Yyyamumcs
npHoOpecTn HEOOXOANMbIE MIPAKTHUYECKHE HABBIKU
W TIOHSITh KOHUEMUMIO CTATUCTHUECKH CJydaifHOro
oTdopa ob6pasuoB.

Orbop obpasuos

[Ipon3Beaute n3MepeHHs XMMUYCCKHX XapaKTepHC-

THK BOIBI Ha yuacTke uccyenoBaduii. IIppumevuanne.

YOemutech B TOM, 4TO B BOAY MOXHO 0€30MacHO

3aX0AHTh, H cOOMOaliTe Haa/eX allie Mephl obec-

neyeHust 6e30MacHOCTH, KOrAa ydamuecs OyayT

3aXOAUTH B BOAY.

OT00p 00pasIOB ¢ MOMOILBIO 3AKHTHOH CETH

1. Pazgenwre kJacc Ha rpynnbl no 3—4

yeJIOBEKa B KX /J0H, U BblAAliTe Kax q0ii
rpymnne Beapo, CeTb 1 HADOp MaTEpUasIOR
4715 0TOOpa U COPTHPOBKY 0OPA3LOB.

(o]

[TopyunTe Kax 1ol rpynine y4yaummxcs
OMpene/uTh MeCTO 0TOOpa 06pa3LoB.
Mecrta oTO0pa 00pa3uoB JOKHBI
HAXOAMTHCS HA PACCTOSIHUU HECKOJIbKHX
METPORB OJTHO OT APYTOrO, HO OTHOCHTBCS
K Pa3JIHUHBIM YUaCTKaM BOJoeMa —
HAMmpuMep, OHO MecTo 0Thopa 00pa3LoB
MOXET HAXOAUTbCS HA yUyacTke,
3apociueM TPaBoi, a APyroe — Ha
KAMEHHCTOM YYACTKE.

3. Hauunas c rpynnel, HaxoAsWeicst Aanblue
BCEro HUXKE NO TEUYCHUIO, MOpyyvaiTe
OHOMY WJIH ABYM YJICHAM Kax [0i
Ipynnbt B3MYTHTDL JOHHBIH 0cafiok
HOraMH, pyKaMH U (UJ1n) MaJKaMu; Npy
OTOM [Ba YEJSIOBEKA JOJIXKHBlL AEPXKAThb
Ionepek TeUYEeHHs! HATSIHYTYIO CeTb, Ha 1-2
M HUXE N0 TEUEHHIO OT TOrO MECTa, e
B3MYUHBACTCS IOHHbIA OCAN0K.
BsMyuHBaHUE AOHHOTO OCAAKA AOJIXKHO
MPOAOJAXKATBCH KAK MUHHMYM OJHY
MuHyTy. ClleayeTr TakKe nepeBopaynBaTh
KAMHH W COCKpedaTh HAIMIIUMIA Ha HUX
Mmarepuas. Ecau rnybuna Bogsl B MecTe
0TOOpa 00pa3LOB NPERBILACT NOJIOBUHY
METPd, HE NO3BOJISIATE yYalumes
3aXOAUTH B BOAY, HCXOMs U3 cooDpaxeHuii
0e30MacHOCTH.

4. TlogHHMHUTE CeTb H3 BOABI, NepeMelas
HHKHUIE Kpail ceTn BBEpX MO TEYEHHI N0/
AHY BOJOEMa TaK, YTOObI He ynycKaThb
MaTepuasl, KOTOPLIH MOXET
NPOCKOJIB3HYTh MEeX/y HHKHUM Kpaem
cet 0 gHoM. Habepute 100—200 ma
BOJIBI H3 U3YUYAEMOro BOJ0OEMA H
NPOMOIATE CETh Hal COPTUPOBOUYHBIM
JIOTKOM, 4TOOb! CKOTIUBLUMHCS B CETH
MaTepHas 0cTaICcd B JIOTKE.

5. Illopyuure AByM 4jieHaM Kax/o#l rpynmbl
YUALIHXCs BRIOHPATH OPraHu3Mbl U3
NOJTYUSHHOr'0 MaTephasa Ky THHAPHBIM
INPHUEM HJIH NJIACTHKOBBIM [THHIETOM H
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CKJIQ[ILIBATh UX B KOHTEHHEPBI, MecTo 0TOopa 00pa3uOB AOCTATOUHO
3a10JTHEHHbIE BOMOI U3 H3yUaeMoro MEJIKOBOJHO, MOCTapaiiTech codpaTh
BOIOEMA. 00pasibl co Beell MI0mann NonepeuHoro

6. IlosTopuTte BbIMOJHEHHE onepaluil 3—35 B ceqeHii BoNOEMa.

OTHOLICHUH KaX 0/ rpynnsl yuaumxcs, ¢ | Pacyer mokasarena pasHoobpasna
TeM, 4ToObl co0paTh 00pasibl, AakolIHe BUIOB
npeacTaBieHde o dhayHe Ha pa3THYHBIX
yuactkax Bogoema. llpumeyvanne. Ecau 1. Pacuepryre aHO JIOTKA A4 NOACUETA
MeCTo 0TO0pa 00Pas3lOB JOCTATOYHO 00pa3uoB KBaAPaTHHIMU KJIETKAMHU CO
MEJIKOBOIHO, MocTapaiTech codpaTh CTOPOHO 4 ¢M.
00pa3ibl CO Beell MI0MmAaN MONepeyuHoro 2. Tloc/e0BaTe bHO NPOHyMepYiiTe T
cetennd BonoeMa. KBaIpaTHbIE KJIETKH,

Coop 06pa3ioB ¢ MOMOMIbIO CAUKa 3. Cneiite BOAy ¢ 00pa3LOM B JIOTOK Tak,

I. Paspesture kutacc Ha rpynmbt no 3—4 uTOObBI COOPAHHbIE OPraHU3Mbl ObLIH
ueJIOBEKA B Ka XK JOH, U BblaaiiTe Kax a0 0oJiee UM MeHee OAHOPOIHO
rpynne Beapo, ceTb U HaDOP MaTEPHAJIOB pacnpeacsieHbl Mo MJAOLAIN JOTKa B C0¢
A7 0TOOpa U COPTHPOBKH 00Pa3LOB. BOJbI TOJIIIMHON NpUMEPHO 1 MM.

2. THopyuure Kaxao#t rpynne yuauuxcs 4. TlopyuuTe OQHOMY U3 yualuxcs
onpeaesuTh Mecto otdopa o0pasiuos. BBITAILMTD M3 MAYKH JIMCTOK Oymaru co
MecTa oTdopa 00pas3uOB JOJXKHBI CAyyYaiiHbIM HOMEPOM.

HAXOOUTBCS HA PACCTOSHUH HECKOJIbKUX 5. TlopyunTe ApyroMy yuamemycs Haiimi
METPOB OJIHO OT APYIOro, HO OTHOCHTbCS KIGTKY HA HE JIOTKA C ITHM HOMEPOM U
K Pa3JIMUHBIM Y4acTKaM BOJOCMA — , ’
HampuMep, 0JHO MecTo 0Tdopa 00pa3loB :;’;Hﬁyli;gﬁ?: 213;22&:?}’;?@1?3?&2“
MOACT HAXOMUTBCA Ha YHACTKC, MAACTHKOBORO nuHueta. [lomecture ator
3apoclueM TpaBoil, a pyroe — Ha O 3w NO 1) B TapesKky ¢
KAMEHHCTOM Y4YacTKe. OPraHHsM (opramsm N pesiky
Boao#. Ilpumeuanune. Ecau Ha KJ1eTKeE ¢

3. llopyuuTe nepBoil rpynme yvammxcs COOTBETCTBYIOLIMM HOMEPOM HET
NOTPY3HTb CETh B BOAY TaK, YTOObI OHa OPraHN3MOB, BBITAILMTE JIMCTOK OyMaru ¢
AOCTHIJIa IOHHOTO cyOCTpaTa, H B3MYTHTb APYTHM HOMEPOM.

JOHHBI cyOcTpar, noaaesas ero Caukom 6. Tloct: . o )

Ha ray0ouny npumepHo 30 cwm. [IpoTammre : 'OLTdeTe KpecTiR Hd, nu'we B(?Oﬂd

CAuoK Mo QHYy yuacTka cbopa 06pa3uos Ha A@HHBIX, OTMETHB Opranism NO 1.
paccTostiie npuMepHo 30 cM, nocJje yero 7. BosbMure opranusm NO 2 ¢ Toit xe
BBIHBTE CAYOK H3 BOAbI. KJIETKH WJTH, €CJIH Ha 3TOi KAeTKe Ooblle

4,  BbiTacKuBas CETh U3 BOABI, MPOCJCIUTE 3a geT OPFaHH3MOB, BbITALIMTC ﬂ"CTOK
TeM, UTOObI COOpaHHBIN MaTepHasl He ymary{ N ﬂ}’Yr“M HOMCPOM H BO3bMHUTE
puimanan, Hadepute 100—200 M1 Bob OPraHU3M C COOTBETCTBYIOLICH KJIETKH,
13 H3Y4aeMOro BOIOEMa M MPOMOifiTe 8. llomectute opranusm NO 2 g Tapesiky ¢
CauOK HaJ COPTHMPOBOUHBIM JIOTKOM, Boz0# BMecTe ¢ oprann3mom NO 1.
uTOObI CKONMUBILMIACH B CauKe MaTepHali 9. Ecsm opranusm NO 2 OTHOCHTCS K TOMY
ocTanca B 10TKC. XKe THIY KHBOTHbBIX, UTO U OpraHu3mM NQ

5. TlopyuuTe AByM uJicHAM KaXHOH rpymibl 1, nocTaBbTE KPECTHK Ha JINCTE BBOJA
YYaIIUXCst BLIOMPATh OPraHU3MBbl W3 JaHHbIX. EcaM 3TOT Opranu3M OTHOCHTCS
TNIOJIyUEHHOr0 MaTepuasta KyJJHHApPHbIM K APYroMy THIY XMBOTHbIX, NOCTABLTE
WIMPUUEM HJTH IJIACTHKOBBIM MHHUETOM H KPYXOK Ha JINCTE BBOAA JaHHBIX.
CKJIA]IBIBATD HX B KOHTCHHEPE, 10. Tlomecture opranusm NO | B ogHo U3
3an0JIHEHHbIE BOAOI U3 H3Y4aeMOoTo OTHIC/ICHHIE IOTKA 119 32MOPaX UBAHHS
BonOEMa. KyOHKOB JIbjIa UJTH B OAHH U3 KOHTEHHEPOB

6. lloBTopuTe BBINOJIHEHHE Onepauuii 3—5 B IJT1SL COPTHPOBKH 00pa3LOB XKXUBOTHbBIX,
OTHOILCHUH KaXA0H IPYyMIbl yuauxcs, ¢ OTHOCSIIUXCA K Pa3JINYHbIM TaKCOHAM.
TeM, 4TOOBI coOpaTh 00pa3ipl, HaKoIye
npeAcTaBjeHHe O (payHe Ha pa3THYHBIX
yuactkax Bogocma. Ilpumeuanne, Ecin
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13.

16.

17.

20.

BosbmuTte opranu3m NO 3 ¢ Tofi xe
KJIETKH WJIH, €CJIH Ha 3TOll Ks1eTKe Hosiblie
HET OPraHU3MOB, BbITALUUTE JIHCTOK
OyMmaru ¢ ApyruM HOMEPOM U BO3bMUTE
OPraHU3M € COOTBETCTBYIOLLEH KJETKU.

[TomecTuTe opranusm NO 3 B Tapesiky ¢
BOJI0H BMecTe ¢ opranu3sMom NO 2.

Ecsau opranusm NQ 3 oTHOCHTCS K TOMY
K€ THNY XHBOTHBIX, YTO H OpraHu3M NO
2, I0CTaBbTE HA JINCTE BROJA JAHHbIX TOT
e 3HaK, KOTOpbIil Obl1 NOCTABJICH B
oTHoueHuk opranuzma NO 2. Ecoti aTor
OpraHu3M OTHOCHTCS K APYroMy THIY
XHUBOTHBIX, IOCTABbTE APYroii (BTOPON)
3HaK.

[Tomecture opraunsm NO 2 B 0AHO U3
oTaeseHuil JIOTKA AJ1sl 3aMOpPAKHBaHUS
KyOHKOB siba. Ecai OH OTHOCHTCS K
TOMY € THNY XHBOTHBIX, UTO H
opranusm NO |, noMmecTtuTte ero B To Xe
oTaesieHue J0TKa. Ecan oH oTHOCHTCH K
APYIOMY THNY XHBOTHBIX, IOMECTHTE €ro
B HOBOE OTE/IEHHC.

[TpogosxaiiTe BHITACKHBATD JHCTKH CO
CAyyaliHBIMH HOMepaMH 1 OpaTh 00pasibl,
oTMeuast KaxIblil 13 HHX KPECTHKOM HJIH
KPYXKOM Ha JICTE BBOJA JAHHBIX, B
3ABUCHMOCTH OT COOTBETCTBHS HOBOTO
OpraHu3Ma MpeablIyIEeMy, H COPTHPYS HX
M0 TAKCOHAM B OTJEJIEHUSIX JIOTKA A
KyOMKOR JIbJd 10 TE€X nop, noka He Oyaer
0oTo0paHo 50 OpraHu3MoB.

[MogcuuTaiiTe KOJIUUCCTBO IPYNI MOCEN0-
BATEJIbHBIX OJMHAKOBbBIX 3HAKOB,
OTMEUYEHHBIX Ha JINCTE BBOJA J4HHBIX (CM,
NPUBEIEHHDbINH HHXKE NPUMED), H
3apErMCTPUPYHTE ITO YUCJIO.

Pasmenure KOJMUECTRBO MPYNN NOCJIEA0BA-
TEJIbHbIX OAUHAKOBBIX 3HAKOB Ha
KOJIMUECTBO MOJACYMTAHHBIX OPraHU3MOB
(50) 1 3aperucTpupyiire noayveHHblH
Pe3YJIbTAT HA JIMCTE BBOAA AAaHHDBIX.

[MopcuuTaiiTe KOAMUECTBO PA3IUUYHbBIX
TaKCOHOB {THIOB) OPTaHU3MOB, KOTOpbIE
BaM yAaJIoch OOHAPYXHTD B BallieM
obpasle, U 3aperucTpUpPYHTE ITO UUCIIO.

Haiinure npousseieHue AByX MOCJAEAHUX
yHCeJT H 3aperucTPUpYyHTe pe3yabTar. ITo
3HAUECHUE [0KA3aTe s pa3HooOpa3ns
BUIOB.

IMopyunte yvawmMmcs Kak MOXHO
$0.TbIlIEe KOJTHUCCTBO PA3THUHBIX
TaKCOHOB (THIOB) COOPaHHBIX
OpraHHU3MOB.

lpumep pacyera Ha imMcTe BBOAA
HAaHHbIX:

XX000OX00X

1—2——34—-5

B naHHOM ciiyuae OblJ10 3aperucTpUpOBaHO 5 rpynn
NOCJICA0BATE/IbHBIX OANHAKOBBIX 3HAKOB.

HanbHedwne nccnegoBaHna

1.

Yuaipecs A071KHbl HAEHTHUUHPOBATD
KaK MOXHO 00Jiblliee KOJHUYECTBO THIIOB
KPYMHBIX 0€CNO3BOHOUHBIX,
00HApYKCHHBIX B 00pa3sLe.

CpaBHHTE BBIABUHYTBIC YUAILHMUCS
THIOTE3bI ¢ DAKTHUECKHUM COCTABOM
MakpoayHbl HeCno3BOHOUHBIX.

Cdopmyaupyiite runoTesbl OTHOCHTEBHO
TOr0, KAKMUMH YCJIOBHAMU 00bSCHAETCS
NMPUCYTCTBUC HE OKUABILUXCS THIIOB
XMBOTHBIX H TOUCMY HEKOTOPBIC U3
OKHABWHXCH TAKCOHOB OTCYTCTBYIOT.

C nomoubio cepBepa 6a3bl JAHHBIX
nporpammel GLOBE Halinute WK oJib,
YUACTKH FUAPOJOTHUYECKHX HCCTEAOBAHNM
KOTOPbIX CXOAHbBI ¢ BALINM YUYACTKOM.
Haunure nouck co wkoJt,
PACTOJ/IOKEHHBIX HAa TEPPUTOPHH BALLETO
BOa0cOOpHOro Gacceiina uu
PACMOJIOKCHHBIX HA TOH Xe WHPOTEe U Ha
TOH K€ BBICOTE HAA YPOBHEM MOPSI,
H3yuacMble BOJOEMDBI KOTOPbIX
OTJMYAIOTCS CXOAHBIME KHCJIOTHOCTBIO,
TCMMCPATYPOil, COACPKAHHEM
PACTBOPEHHOTO KHCJIOPOAA H COJICHOCTRIO.

[Tobsysick anexkTponHoii noutoit GLOBE-
Mail, ¢BSKHTECH C ATHMH LLIKOJIAMH H
y3HAHUTE, KAKUX KPYIHbBIX
0€eCno3BOHOUHBIX Y1a/10Ch OOHAPYXKHUTh
YUAHIEMCS 3THX LWKOJI.
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IIapameTpbl cpebl OOUTAHUSA OT/IEIbHbIX KPYITHbIX

[
(b 0€CI03BOHOYHbBIX
| A T
v [lnanasoH KNCAoTHOCTY BoAbI (PH) ANA OTAENBHBIX KDYMHBIX 6€CN03BOHOYHbIX*
TAKCOHBI 1 2 3 4 5 6 7 &8 9 10 11 12 13 14
[Topenku XXXX
Becnsinku XXXX
N Pyuelingkn XXXX
W ’
~ WR Y IMTKH XX XXXXXXX
NS JIBycTBOpUaThIE
o MOJITHOCKH XXXXXXXXX
[Tpoune
MOJLTIOCKH XXXXXXXXX

* BOSBIIMHCTBO OPraHU3MOB He BbIXKHBAET, ecsid pH Boabl coctagaser ot I go 6 uau ot 10 go 14.

Anana3ox TeMneparypbl BOAbI ANA OTACNbHbIX KPYMHbIX 6€CN03BOHOYHbIX

TAKCOHBI Xonoauast Boga  YMmepenHasi temneparypa  Tensias Boma
(<12,8°C) (12,8—20°C) (>20°C)

Pyueiinnku X X X

BecHanku X X

[Topexku X X

JInunnxy xykos Psephenidae X

ZKyKH-NIaByHLbI X

Bonomepku X

Crpekosbl X X

MurumanbHble ypoBHU PaCTBOPEHHOIO KUCIOPOAA ANA OTAENbHBIX KPYNHbIX

6ecno3BOHOYHbIX
TAKCOHBI Boicokuii ananason  Cpennuii aHanasox Huskuit gnanaszon
(8—10 vacreit (4—8 vacreil (0—4 vactu
i HA MUJLJTMOH) Ha MWJLJTHOH) HA MUJ1JTUOH)
Becusinku X
a Jlwunnku xKykos Psephenidae X
Pyueiinnkn X X
HekoTopble noneHky X X
Pa3HOKpbl/Ibie CTPEeKO3bl X
Kanonebl X
PaBHOKpbL/IbIE CTPEKO3bl
(cTpesiku, KpacoTKH) X

Komapl

[annnisl, Mokpeub!

TpyOuarbie uepsm

Ynurku

Kpricku

bl el e
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lMpaxkTuyeckana noaroroska K noagcyery
nokasarena pasHoobpasunA BuaoB

1. PacuepTtHTe AHO NOTKa AJs NOACYETA
00pasloB KBAaAPATHBIMU KJIETKAMHU CO
CTOPOHOIi 4 cM.

2. llocnenoBaTesIbHO MPOHYMEPYHTE 9TH
KBaApaTHbie KJIETKH.

3. Pas6pocaiite copTupyeMbIc MeJIKHE
MpeIMEThI 10 JIOTKY TaK, UTOOLI OHHU
ObLTi GoJ1ee HJIH MEHEE PABHOMEPHO
pacnpenesieHbl Mo MIOWAAN JIOTKA.

4. TlopyuuTte OQHOMY U3 YyYaLHXCS
BBITAILUTD U3 NAYKKH JIACTOK Oymaru co
CJAY4alHBIM HOMEDPOM.

5.  TlopyuuTe ApyroMy yyaulemycs HaiiTn
KJIETKY Ha JHE JIOTKA ¢ 3THM HOMEPOM H
BbIHYTb OJMH MPEOMET, HaXOAALLIHICS Ha
ITOH KJIETKE, C MOMOUIbIO MUNETKH WJH
IJIACTHKOBOTO nuHuUETa. [ToMecTHTe 3TOT
npeamet (npeamet NO 1) B Tapesky ¢
Boaoit. [lpumeuanne. Ecan na xeTke ¢
COOTBETCTBYHOLIUM HOMEPOM HET HUKAKHX
NPeIMETOB, BbITALMTE JIMCTOK DyMaru ¢
JAPYTHM HOMEPOM.

6. TlocTarbTe KPECTHK Ha JIMCTE BBOAA
JIAHHBIX, OTMETHB npeameT NO |.

7. BosbMmute npeamet NO 2 ¢ TOii Xe KJETKH
WJIH, €CJIH Ha ATOH KreTke OoJiblie HeT
HUKAKHUX TPEAMETOB, BHITALHTE JHCTOK
OyMaru ¢ ApyruM HOMEPOM H BO3bMHTE
NPEAMET € COOTBETCTRYROLIEH KJETKH.

8. TlomecTuTe npeamer NO 2 B Tapesiky ¢
BoAoii BMecTe ¢ npeameTom NO [

9.  Ecsu npegmetr NO 2 OTHOCHTCH K TOMY Xe
THIY, 4TO U npeaMeT NO 1, mocTaBbre
KPECTHK Ha JIHCTE BBOAA JaHHBIX. Ecu
ITOT MpeAMeT OTHOCHTCS K APYFOMY THIY,
MOCTaBbTE KPYXKOK Ha JIMCTE BBOJA
JaHHBIX.

10. Tomecture npeamet NO | B ogHO U3
OTIe/IeHHIT JIOTKA A5 3aMOPaX UBAHHSI
KYOMKOB Jbjla UJIH B OJIHH U3
KOHTEHEePOB AJisl COPTHPOBKH 00pa3LOB,
OTHOCSIIIUXCS K Pa3JTHUHBIM TUMAM.

11. BosbMmute npeamer NO 3 ¢ TOll K€ KJIETKH
HJIM, €CJIH Ha 3TOH KJIeTKe OOJIbLIE HET
HUKAKHX MPEIMETOB, BBITALLUTE JINCTOK
OyMaru ¢ IPYruM HOMEPOM U BO3bMHTE
NpeAMET C COOTBETCTBYIOILEH KJIETKH.

12. Tlomectute npeamer NO 3 B Tapeky ¢
BOJIOW BMecTe ¢ mpeAMeToM NO 2,

7.

18.

Ecau npeaMer NQ 3 OTHOCHTCSL K TOMY XK€
TUMY, 4TO ¥ npeAMeT NO 2, nocraBbTe Ha
JIUCTE BBOJA JaHHBIX TOT X€ 3HaK,
KOTOPBIif ObLJI MOCTABJICH B OTHOLUCHHH
npeamera NO 2. Eciii aTOoT npeamer
OTHOCHTCS K JPYrOMY THINY, MOCTaBbTE
ApYyroii (BTopoii) 3HaK.

[Momectute npeamet NO 2 B 0IHO U3
OTaCJICHUIT JJOTKA /14 3aMOpaXHBaHUS
KYOMKOB Jibfa. Eciin oH OTHOCHTCS K
TOMY Xe THIy, 4To H npeamet NO [,
MOMECTHTE €r0 B TO X€E OTAEJIEHHE JIOTKA.
Ec/H OH OTHOCHTCS K APYyromMy TUNy,
NOMECTHTE €r0 B HOBOE OT/AEJIEHHE.

[IpogoaxaiTe BBITACKHBATD JIMCTKH CO
cJ1y4daiiHbIMH HOMEpaMHu U OpaTh 00pasibl,
OTMeuas KaX/blil U3 HUX KPECTHKOM UJIH
KPY’KKOM Ha JIMCTE BBOAA AAHHBIX, B
3aBHCHMOCTH OT COOTBETCTBHUSI HOBOTOQ
MpeaMeTa NpefblAyIICMY, U COPTHPYSI UX
O KATEropHAM B OTACJICHUSX JIOTKA AJ15
KYOHKOB /b1 10 TCX MOP, MOKa He OyaeT
orobpado 50 npeaMeTos.

INoacunTaiiTe KOAHYECTBO IPyNN nocjeno-
BaTe/IbHbIX OAHHAKOBBIX 3HAKOB,
OTMECUYEHHDIX HA JINCTE BBOAA AAHHBIX (CM,
NPpHBEACHHDBI HHAE NPHMED), H
3APETHCTPUPYHTE DTO YHCIO.

Pasgenute konanvecTso rpynn
MOCAEAOBATE/IbHbIX OJANHAKOBbIX 3HAKOB
Ha KOJIMYECTRO MOACUUTAHHBIX NPEAMETOB
(50) u 3aperucTpupyiTe NOJYUECHHDIN
pe3yJIbTAT HA JIMCTE BBOAA JAHHDBIX.

[TogcuuraiiTe KOIHUECTBO Pa3IHUHBIX
KATErOpHH (TUNOB, TAKCOHOB) MPEAMETOB,
KOTOpbIE BAM yJaJI0Ch OOHAPY KHUTb B
BALICM 00pA3LE, U 3apErHCTPUPYITE ITO
yucso. Haligure nponsseaenne aByx
[OCJIEHUX Pe3yJIbTaTOB.

JNIOTOK ANA KNACCUO®UKALIUK OBPA3LIOB
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JanvHedwan npakTnyeckana noaroTosKa

IMopyuuTe yuyamumcs paccuuTaTh NOKa3aTesb
pa3zHooOpa3us BHOOB, HCMOJIb3YS MEHbLUIEE
KOJIMYECTBO KaTeropuit (THMOB, TAKCOHOB) HJIH
pa3JIMUHbIE KOJINYECTBA IPEAMETOB, OTHOCSILHXCS
K pa3siMuHbIM KaTteropusiM. CpaBHHTE NOJTyUYCHHbIE
pe3yJIbTaThl.

llpumep pacyera Ha mcTe BBOAA
AaHHbIX:

XX000X00X

NO npeamera: 123456 789

B npuBenexdom Bbilue npuMepe npeameTbi NO | u
NO 2 oTHOCUIMCH K OAHOH KaTteropuu. Ilpeamer
NQ 3 oTHOCHACS K APYFOH K4ATEeropuu, HeXesu
npeameT NO 2. [Ipeqmernl NO 4 u NO 5 oTHOCHIIHCD
K TOH Xe (BTOPOii) KATEropuu, uTo U MPEAMET
No 3. Ilpeamer NO 6 oTHocHACS K Jpyroi
KATeropuH (Nepsoit WM TpeTheli), HEXKEH NpeAMET
NO 5, n 1. a. Bcero 6b110 3aperuHcTPUPOBAKO S rpymn
NOC/ICAOBATCIIbHBIX OAMHAKOBbLIX 3HAKOR.

CnpaBoyHble Marepunansl u nocobus no
upeHTugbnKkayumnmn npecHoBOAHbIX
AOHHbIX KPYNHbIX 6€CN03BOHOYHbIX

Caduto, M. J. [Kagyro M. [Ix.] (1990), Pond and
Brook: A Guide to Nature Study in Freshwater
Environments, [«llpya u pyueil: pyKOoBOACTBO MO
13YUYCHUIO ECTECTBEHHBIX IPECHOBOJHBIX cpell» |, 2-
e u3., Prentice-Hall, Hoto-[kepcn.

Cromwell, Mare et al. [Kpomyanaa, Map u ap.]|
(1992), Investigating Streams and Rivers,
[«M3yuenne pyubeB u pex»], B cepun GREEN,
YuusepcuteT wrata Muuurat, r. Dus-Apoop.

Maitland, Peter S. [Mbaiirnena ITutep C.] (1990),
Biology of Fresh Waters, | «bnosiorus npechbix
Boa» |, u3a. Blackie, Glasgow and London.

Merrit, R. E. and K. W. Cummins { Mepput P. 9. u
Kammuuc K. Y.| (1988), An Introduction to the
Aquatic  Insects of North America,
[«Boauble Hacekombie CeBepHOil AMEpUKH: BBE-
aenue» |, u3a. Kendall-Hunt Publishing Co., r.
o610k, wrat Aiosa.

Mitchell, Mark K. and Stapp, William B. [MuTuen
Mapk K. u Crann Yunsam b.](1996), Field Manual
for Water Quality Monitoring, [ «PykoBoaCTBO 1o
KOHTPOJIIO KauecTBa BOABI B NOJIEBBIX YCIOBHSAX» |,
OuH-ApbOop, wrat Muuurax, 48104.

McCafferty, P. W. [Makkadgepru I1. ¥.] (1981),
Aquatic entomology: The Fishermen's and
Ecologist’s Guide to Insects and Their Relatives,

[«Hacexommbie H ux POOCTBEHHHUKH:
TUAPOIHTOMOJIOTHYECKHIl COpPaBOUHUK AJIA
prI0aKOB M 2KOJIOTOB» |, W3d. Jones and Barlett
Publishers, Inc., Kanudophusi.

Needham, James G. [Hugam [Ixxeitmc J1x.] (1962),
A Guide to the Study of Fresh-Water Biology,
[«PykoBoacTBO 1o Hccaeq0BaHUI0 OUOI0THH
NpecHOBOAHBIX opranu3moB»|. u3a. Holden-Day,
Inc., Can-Mpaniucko.

Pennok, Robert. [[lennok Podept] (1973),
Freshwater Invertebrates of the United States,
[ «[Ipecnosoanbie Oecnossonounbie CIIA» |, u3a.
Ronald Press, Heto-HMopk.

River Watch Network [ CeTb opraduzanuii peunoro
KoHTponal]; aapec: 153 State St., Montpelier,
Vermont 05602.

Save Our Streams [«Cnacure Hauin peku»|, The
[zaak Walton League of America | AMepukasckas
aura um. Aizeka Yoarona], agpec: 1800 North
Kent Street, Suite 806, Arlington, Virginia 22209.

Bugeodunsvm (17 mun.): Identification of the
Benthic Macroinvertebrates [MUnenTudukaums
OOHHBIX KpyNHbIX Oecno3BoHounbix |; Edward A.
Deschuytner [DaBsapa 3. Hewaiithep|, Northern
Essex Community College | Konnenx CepepHoro
Dccekcal, agpec: Elliott Way, Haverhill, MA
01830-2399.
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HHCTPYyKUMUM NO N3roTOBNEHNIO CETEH
ANA cbopa KpynHbix 6€Cno3BOHOYHbIX

Yi3rotosneHune 3aKkngHou cetu

1. Bunoxwure Kpail AJIMHHOU CTOPOHBI CETH B
CJAOXEHHYIO BABOE JICHTY NMJOTHOH TKaHH
pazmepoM 8§ x 122 cM 1 npuineiite JeHTy K
CeTH, YTOOBI YKPENnUTh Kpail ceTH.

2. Ykpenurte NpOTHBOMNOJIOXHbIH K paii
AJTMHHOI CTOPOHbBI CETH TAKHM XK€
00pa3oM.

3. Ilpukpenure ceTh K CTOHKAM 3aXXMMHBIMH
ck0o0aMH TaK, uToObl HUKHHE KOHIbI
CTOEK COBMAJa/IH ¢ HHKHUM KPaeM CeTH U
4yTOODBl CTOHKH BHICTYRAN HAJl BEPXHUM
KpaeM ceTH, 00pasys pyuKkH.

4. OOepHHTE CeTh BOKPYI CTOEK, CAE/1aB
HECKOJIbKO BHTKOB, UTOObI 3aKPENuTh
Kpas CETH, H CHOBA 3aKPENnTe CEThb Ha
CTOHKAX 32KHMHBIMH CKOOAMH.

H3roToBieHune cayka

1. BblpexbTe ceTb U3 ABYX KYCKOB
HeilJI0HOBOH ceTKH pa3mepom 36 x 53 cm
KaXblil (CM. CXEMY) H clueiiTe HX BMeCTE.

Puc. HYD-L-14. Hacomogicnue 3akuonon cemu.

2. Yxpenute nepedHuil Kpail ceTH NJIOTHOM
TKaHbIO, OCTABUB OTBEPCTHE,
NO3BOJIAIOLIEE BCTABUTH NPOBOJIOYHOE
NJIEYHKO B TKaHb, KaK B 4eXOJI.

3. OTpexbTe KPIOUKH OT POBOJIOYHbIX
MJIEYHKOB H PACTIPSIMHTE CKPYUEHHbIE
KOHIIBI TPOBOJIOKH TJICYHKOB.

4.  Tloab3yach NJIOTHOI JHNKOM JEHTOH AN
repMeTusainun Tpyo, oOMoTaiiTe JeHTOoH
HECKOJIbKO NPOBOJIOUHBIX MJICUHKOB,
YTOOBI YTSKEIUTh H YCHIUTD
KOHCTPYKUMKIO PaMBl.

5. BcTraBbTe NpOBOJIOUHYI pamy B 4E€X0J1 U3
NJIOTHOH TKaHH, yKpenasiouleit nepeanuil
Kpaii CeTH, W CKPYTHTE BMeECTe
NPOBOJIOUHbBIE KOHIbI MIEYHKOB,
BBICTYNAIOLLHE H3 OTREPCTHUS.

6. IlpocBepJinTe 0TBepcTHE B KOHIIE
ACPEBAHHON PYUKH, OCTATOUHO HOIbLIOE,
UTOOBI B HErO BOLIJIH CKPYUCHHBIE
NIPOBOJIOYHDBIE KOHLbI MJIEUHKOB. BeTaBbTe
CKPYUCHHBIC KOHUbI MJICUHKOB B DTO
OTBEPCTHE. 3aKPEMUTC CETh HA pYUKeE,
NOAB3YSICh KPHOUKOM, OTPE3AHHBIM OT
MJICYHKOB H 3aKMMOM /15 TpyO
(XOMyTOM) UM NEHTOH A3
repMeTu3auun TpyO, Tak, uToObl K pHOUOK
MJIOTHO OO0 KHMA ACPEBSIHHYIO PYUKY.

Puc. HYD-1.-15. Uscomosnenue caura.

Kpait, ykpennexHoin _ [lepeBAHHbIE py4KN
ANOTHOM TKAHBIO WMPMHOM *(catieime 1 x 2 o)

8 cM (CnoXeHHoW BOBOE)

Cetb (TWINA
OKOHHOW CETKU,
3almLLaloLEen ot
HACEeKOMBbIX)

3akumHble
CKODBbI

90
cm

90 cm

Kpawn orBepcTuA

36 cm cayka obuimeaerca

TKaHbKO

Mneunkn

J

OTpeXxsTe KPHOUOK U
BCTaBLTE B YEX0s
U3 TKaHU

[pBa kycka ceTn, i
BbIPE3AHHLIE BAONL YEPHOW
NYHKTUPHOW NIMHUA,
CUIBAIOTCA BMeCTe BAO/Ib
6enon NYHKTUPHOM TUHA

Kprovok ot
NIeYUKoB

3axum
(xoMyT)
AnA Tpyd
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I'maposiornueckue Hecjie10BaHUA

Jluct BBOZA AaHHbIX O cocTaBe MakpogdayHbl 6€Crno3BOHOYHbIX
HaumeHnoBanne yuacTKa:

Koopaunaret (GPS): Mlupora; Hoarora:

Wms, damumis cOopimka;

Cdop o0pasuos: Obpasel NO Hara: Bpemst (BceMipHoe):

Ums, pamuans aHauTHKA:

AHanu3 (pacuer nokaszaresis pasnoodpasus Buaos) [lara: Bpems (BcemupHoe)
MeTton cBopa 00pasioB: Cauoxk 3akuzHas cerb

Pacuet kosinuecta rpynn noc/ieAOBATE/IbHBIX OOHHAKOBbLIX 3HAKOB!

Homep kJieTku

XnwmO

Homep kietku

Xuam O

O01ee KOJIMUeCTBO rpynn nocjacaoBarc/ibHbIX OOQHHAKOBBLIX 3HAKOB!

OTHOWeHHE ()6[116!‘0 KOMYECTBa rpynmn nocneaoBaTC/1bHbIX

OIMHAKOBbIX 3HAKOB K KoJMuecTBy 00pasuoB (50) = (noKasaresib KOJIHUECTBA [PYIIT)
O01ee KOJIMUECTBO TAKCOHOB: _

HPOI/I'3B€HCHM€ MoKasare/il KOJHYCCTBA I'pynmn u
OGIHCI"() KOJIMYECTBA TAKCOHOB = (l'lOKa'SZlTCJ'lb pa’mooGparm;l Bl/U]OB)

OTmeTbTe 0OHApYKeHHbIE THIbI KPYIHBIX 6€cI03BOHOUHbIX (€CTH OHH ObLM HAeHTH(DHIHPOBAHDI)

Pyueiinukn (Trichoptera) Becustku (Plecoptera)

Ionenku (Ephemeroptera) Kaonet (Hemiptera)

YepsH u nuABKH Ynurku

CTpeKko3bl pa3HOKPbLIbIE H Kopupansi, Bucaokpbaky (Megaloptera)

pasHokpbl/ble (Odonata)

Kyku (Coleoptera) Motk H, raauub 1 MOKpeLbl, JOJTOHOXKKH, Komaps! (Diptera)

Kneumw (Arachnidae) PakooOpasHbie (Haip., paBHOHOTHE Pauku, OOKOI/IaBbI)

ITpameuanus: (rs1y0uHa BOOBI, HEJABHO BLIMABILNE OCAAKH, KAMECHHCTOCTh JIHA W 0Eperos, TPABIHHCTOCTh
Oeperos, H T. 1.)
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Tpumepbi KpynHbix 6€CN03BOHOYHbBIX

8. JlnuuHka MOMIKH

1. Humda pa3nokpolioi
CTPEKO3bl

9. JlnyuHKa KOpHAasIbI

2. Humda paBHOKpbLIOii
CTPEKO3bl

10. JInunHKa rajmusl

c{ggg‘,zgsgea‘ﬂm,\ 11. Jnunnka

AOJTOHOXKKH

12. JInumHKa KyKa
Psephenidae

13. Jluunnka Komapa

14. Pavyok-6okorias

7. IlpecHoBOAHBIIH
PABHOHOTHii pavyoK
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lIpepHasnayenne 3aHATHA

MonesnpoBanue u3MeHeHH COTepXKaHUS BOMbI B H3mepenue 0ObeMa U [IJTHHBDL
MOYBE Ha MPOTSKCHUU IOfa HA OCHOBE 3HAuUEHHil
\ , TeMNEepaTyphbl, WHPOTH H KOJHYECTBA OCaAKOB,
k@wwﬁ H3Mepesnblx B pamkax nporpammbl GLOBE, a Tlocmpoenue moaenei.

TaK e JajibHelillee cpaBHeHue 1101y YeHHON Moz /U Cuumbiganue NaHHBIX ¢ TOMOLIBIO CEpBepa 6a3hi

¢ JIaHHBIMH O COAEpKAaHHWK BOAbI B MOUBE H 6uo- JAHHBIX YYAIMXCA-YIAaCTHHKOB MPOrPaMMbl
METPHUCCKUMHU AaHHBIMH, 3dapErHCTPHPOBAH~-HbIMH GLOBE

yuactuukamu nporpammbl GLOBE.

Boinosinenue uaCTpyKUUiA.

5

e

UYmenue rpadukos.
O63op Pacuem cpeanux 3HauCHMI.

Yyauuecs co30a0T (hH3MYECK Y10 Moaesib Gastanca IIposepka runoTES C HCHOJIb30BAHUEM MOAEJIEH,
COAEPXKAHUSA BOAbl B MOUBE C HCHOJAb30BAHHEM
CTEKJISIHHBIX XMMHYECKUX CTAKAHOB, HJJIIOCTPH-
PYIOIMX XapaKTEepPUCTHKA pa3pe3a nousbi. OHHU
HCIOJIb3YIOT [aHHble, XpaHswuecss B 6a3e JaHHBIX
yuamuxca-yyactHukoB nporpammbel GLOBE,

IMocmpoenue rpadhuKoB, NOTyUCHHBIX B paMKaXx
nporpammbl GLOBE.

Tpubopbl u Marepunansi

pacCuuTbiBAs  CKOPOCTb  MOTEHUHAJIbHOMH 14 XHUMHYECKHX CTAKAHOB, 0OBIYHBIX

aBamoTpaHcnupaund  (KOJHYECTBO  BOABI, CTEKJISIHHBIX CTAKAHOB UJIH MEH3YPOK

Heo0X0oauMOoe A/1s1 YIOBJIETBOPEHHS NOTPeOHOCTH BbicoTOH npumepno 20—25 cM Kax ablil,

B BO/IE Ha NPOTSKEHHU MECSLa), a TaKXKe CPE/HNeE HJIM JOCTATOUYHO BBICOKUX [J151 TOI'O, UTODBI

CXKEMECAYHBIC 3HAUCHHSA TEMNEpaTyphl H OHH BMeELAIM o0Liee KOJIMUECTBO OCAJIKOB,

KOJIMYECTBA 0CAJKOB, OTHOCAUINECA K UX MOLIEJIH. BBINABIUUX 32 CaAMBbIE JI0X AJIHBbIE MECS1lbI,
HaOJ1IoaBIIMECS Ha MOJETMPYEMOM

lpoRonxnTenbHOCT 3aHATHA yUacTKe).

PacueT 3HaueHuii: 0OQHO KJ1aCCHOE 3aHSTHE. Bopa (usin npyroit MmaTepuali,

I/lﬂJ]}OCTpl’Iplelll}’lﬁ KOJIMYECTBO BbIMABIINX

ITocTpoenne MoaesIH: OOHO KJACCHOE 3aHATHE. ,
0CaKOB, HAMPHMED, CYXOll puc).

HpOBepKa FUNOTE3. O4HO KJIACCHOC 3aHATHE.

g Kpacubplii u uepHblii dpsiomactepsi.
YposeHnb nogrorosku y4awmnxca JInneiixa.
CpeaHuii 1 BBICOKHI, JlaHHBIe, MOJIYUEHHBIE ¢ TOMOILIBIO0 00pa3LoB
- NOYBbI HJIM 3arpy KCHHBIC U3 633bl OaHHbIX
Baxnedwne KoHyenunn GLOBE.
[Tousa copepxur Boay. Moaroroska

IlouBa xapakTepu3yercs OnpeaesieHHoil cnocod-

Yuawuecs ¢ gbicoxum yposHem nodcomosku pe-
HOCTbKO K YACDXKAHHIO BOABL. _ yp P

THCTPUPYIOT 3HAYCHHUA TEMIICPATYPbI H KOJTHUECTBA

4.

L

[ToBbiilieHKE TEMMEPATYPbI H YBEJIMUYEHHE 0ocagkoB, KkoopauHatel (¢ nomownw GPS), co-

fIPOAOIKHTE/IbHOCTH JHEBHOI'O OCBCILICHNU S JepXaHde BOIbI B OYBE, KOJIMYECTBO OHOMACCHI H

~ TIPHBOAAT K MOBBILEHAIO CKOPOCTH THAPOJIOrUYECKHE  [JaHHBIE HA  YYacTKe
A 3BANOTPAHCINPALHY. uccaenosanuit no nporpamme GLOBE.

Ko/i4ecTBO BHIMABUIMX OCAKOB HE PABHO
KOJIMYECTBY BO/BI, COAEPXKAILEHCs B NOUBE.
CoiepKaHue BOAbI B [I0UBE CBSI3AHO C YMeHue npou3BOAHTD NPOCTHIE MaTEMaTHUECKHE

AKTHBHOCTBIO POCTa PACTEHHi. pacueTsl, 4uTaTh rpacdHKN U NMOJIB30BAThHCA
cepsepom 6a3pl nannbix GLOBE.

lpegBaputenpHvie ycaoBUA
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lpeanoceinku

KonuuecTBo BOMBI, coaepxauleiica B MovYBe Ha
BalleM y4acTKe MCCJEAOBaHUl, MOXHO OUEHHTD,
paccuydTaB BOAsSIHOH 0asiaHC HAa dTOM ydacTKe.
ConepxaHue BOOBI B MOYBE H3MEHSIETCS B
3aBHCAMOCTH OT 0ajlaHca MeXOy KOJTHYECTBOM
BOAbl, HAKONMUBLIEHCA B PE3YJIbTAaTe BHIMAAEHHS
0CajJKOB, H KOJIMUECTBOM BOJbI, MOTEPAHHOI B
pe3yJabTaTe NCIAPEHNs W TPAHCIHPAUMH DACTEHUH,
[Tokazare/ib 00IIEro KOJIMUECTBA BOABI, MOTEPSIH-
HOll B pe3ysibTaTe MCMNApeHHs U TPAHCTUPAUUH,
Ha3blBaeTCs CKOPOCTLI) IBAMOTPAHCIUPALMH.
MakcuMaJsibHast CKOpPOCTb 3IBANOTpPaHCNUPALUU
HabJitoJaeTcst B Caydae Hajumuusi GecnpensiTcT-
BEHHOr0 A0CTYHA PacTeHUH K BOJIE; TaKasi CKOPOCTh
OBANMOTPAHCIUPALNH HA3bIBAETCS TOTEHUUAJIBHON
aBanotpancnupauueii. CogepxaHue BOIH B
nouse - BaxXHedwuil dakTop, onpeneaqdOLnit
COCTAB PACTHTE/ILHOCTH Hd YUACTKE HCCAEA0BAHHMI.
CopaepxaHue BOABI B MOYBE 3aBHCUT OT HECKOJTBK HX
haKkTOpoB, TaKHX, KaK TeMmOepatypa, npoaoJ-
KHTEJIBHOCTb AHEBHOT'O COTHEUHOI'O OCBEILEHHS,
MJOTHOCTb 3€MHOr0 NOKPOBa H KOJIHYECTBO
ocagkoB. MoXHO npeanoaoXHuTb, Ha NepPBbIii
B3/, UTO HauboJiblilee comepXxaHkue BOAbI B
noyBe [0JIKHO HaOMWOATBCA B MECSLDI,
OTJHYaIuecss HaubONbLIIMM KOJHUYECTBOM
0CaaK0B. DTO MOXET ObITh TaK MW HE TaK. Ecan
TEMMEPATYpPa JOCTATOUHO BBICOKA, OOJIbLUHHCTBO
OCAAKOB YCMEBAKT UCNAPHTHCA. Y YEHBIE U3YUAIOT
BOoAsHO# DasaHc ¢ TeM, 4TOOBI MPeAcKa3biBAThH
BpeMs Hauaja pocTa pacTeHWit H BpeMs, Ha
NPOTSIKEHHH KOTOPOTO PACTEHHS HAXOAATCH B
CTPECCOBOI CUTYAlUHH B CBA3H C OTCYTCTBUEM
JOCTATOYHOIO KOJIMYECTBA BObI.

Puc. HYD-L-16. Tabnuya codanoco 6ananca, Oannste 7151 RPAKMUMECKOR ROOCOMOGKY, ROYHeHRbIe HA cope Jlemmon ¢

wmame A])MB()H(L

llogroroBka k npoBefeHnro0 3aHATUA

O0cynuTe ¢ yuallMMHCA BaXHOCTb COACPXKaHHS
Bo/bl B noyBe. s Toro, utoObl NPOAEMOHCT-
pUPOBATH CHOCOOHOCTH HOUBBI K yAEPXKAHUIO
Pa3JAHYHBIX KOJHYECTB BOAbI, MOXHO MPOBECTH
sausitie Ilpoxods mumo.

CxonupyiiTe 1 pa3naiTe yuawumcs paboune JUCTh
BBOJA AAHHBIX.

lTopapok npoBeaeHuA 3aHATUA
U3yuuTe naHdble, NpuBeeHHbIe Ha puc. HYD-L-16.

KonanuectBo ocankos: olliee KOAHUYECTRO
0CAa[IKOB, BbIMMABLIUX 3d MECAU.

HorennuanbHas 3sanorpancnupanusa (PE):
o0luee KOJMUYECTBO BOABI, KOTOPOE OblI0 Obl
NOTEPSTHO B PE3YAbTATE UCIIAPEHUS W TPAHCTIMPALUH
pacTeHuii, ecam Obl pacTeHHs] MMEJIH MOCTOAHHBII
JOCTYN K BOJAE.

H3anmexk BOAbI: KOJIMYECTRBO OCAAKOB,
npesbllaoLee  ypPOBEHb  NOTEHUHAJbHOM
3BANOTPAHCIH PALHH.

JonoTHUTEJIbHOE HEODX0IHMOE KOJIHYECTRO
BOAbI: KOJIHUECTBO XPaHALIEHCS B MPHPOIHBIX
pesepByapax Boabl, HeoOXoaMMOH AN
BOCNOJIHEHUS HEJOCTATKA OCAAKOB.

KoaduecTBo XpaHsuencsa BOAbL: KOJHUECTBO
BO/Ibl, COACPXKALICHCA B MOYBE W AOCTYMHOI A5
pacreHuii (He Moxet npesbitiaTh 100 MM 0caikoB,
MOTOMY UYTO TAKOBA MAKCHMaJibHas CMOCOOHOCTH
MOYBBI JAHHOTO YUACTKA K YASPKaHUIO BOMBI).

eHMT BoabI: KOHYECTBO BOABI, HEOOXOIUMOE
CBEPX KOJIMYECTA OCAAKOB U KOJIMUECTBA BOAbI,
coaepxaiueicsa B nouse.

MecAubl Aus | ®ee | Map | Anp

Ma# | UioH

Wwon | Aer | Cen |Oktr | Hoa | Oek | WUtoro

Konuuectso ocapkos (MM) | 69 23 98 56

23 |183 | 71 23 |32 |68 |54

MNoTeHumanbHaaA 3Bano-

TpaHcnupauua (PE B MM) 13 7 16 33

99 |101 |96 |86 (60 |27 |7

Nannwex Bogb!

HononuuTtensHoe Heobxo-
AnMoe Konu4ecTso BOObI

KonunuecTso xpaHatencn
BOAb!

HednunT Boab!

CToK

Temneparypa (°C) 2 > 4 8

17 (18 |17 |16 |12 |7 3
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Crok: BOf1a, NOTEpSHHAS B PE3yJIbTATE CTOKA B TE
NEpHOJBI, KOTa KOJIMYECTRO OCAAKOB NMPEBBILACT
yPOBEHb TOTEHUHATBHON 3BaMOTPAaHCIHPALUN U
MaKCHMaJIbHYIO CMOCOOHOCTD MOUBBI K YAEP KAHULO

BOJIBI.

Temnepatypa: cpeaHsis TeMmeparypa 3a Mecsu.

1.

B xakue mecsaub Hab10aa10CH
gauboJibluee H HaUMEHRbLIEE KOJHUYECTBO
ocaakos?

Kakoii mecsu ob1s1 cambiM Teninim? Kakoii
MecsL Obljl caMbIM XOJIOOAHbIM?

B xakue mMecsubl ypoBEHb NOTSHUHAJIBHOM
spanorpancnupauuu (PE) npesbian
KOJIMYECTBO OCaaKOB?

B kakue MecsLbl MOXHO OXKHAATh CTOKA
H3JTHIWUHCTO KOJIMYCCTBA OCEUI[KOB?

CdopmyupyiiTe runoTes3y OTHOCHTEbHO
TOro, B KaKOH MecAll WK B KaKHe Mecalbl
MOXET Ha0110aTbed ACHULUT BOABI.
3anuwxTe Bawly rUNOTE3y M ee
000CHOBAHHE B HAYYHOM [HEBHHUKE
yuacTHuka nporpammbel GLOBE.

lTocTpoexnune mopenu

1.

Puc. HYD-L-17. [pucomosaenue modesu 00SHOCO HAlancd

BrictaBbTe 12 cocy10B (CTEKJISIHHBIX
CTaKaHOB, MEH3YPOK ), NPEACTABASIOLINX
12 MecsiueB roga. 3akpenure Ha HUX
APJBIKH ¢ 0003HAUCHUSIMU MECALEB, OT
sHBaps a0 aekabps (cm. puc. HYD-L-17).

Haijinnre B TabJinie KOJIMYECTBO MOTEH-
HanbHOI dBanoTpaHcnupauun (PE),
HEOOXOAUMOI 3a KaX Ablil MecsL.

CnesaiiTe OTMETKY Ha KaXAOM cocye,
COOTBETCTBYIOLIYIO KOJIMYECTBY OCAAKOB,
COOTBETCTBYIOIEMY NOTEHIHUAILHOM
apanoTpadcnupauuu (PE) 3a kaxapri
MeCHIL.

Obo3naubTe 13-ii cocyn B KauecTBe
€OCYya, OTPaXAaKLEro KOJI14ecTBO
xpaHsueiics Boabl. CaemaliTe OTMETKY Ha
3TOM cocyae, Ha BbicoTe 100 MM, uToObI
0003HAYUTDH YPOBEHb MAKCHMAJIbHOTO
cofiepKaHNsl BOMABI B IOYBE.

HUcnonb3zoBaHue Mozenu

1.

Haunurte MOAC/IHPOBAHUE BOAAHOT O
6ancha, OTMEPUB € NOMOLBKY MCH3YPDKH
HJIH XUMHUYCCKOro CTakaHa KOJIHUYECTBO
0CaJKOB, BbINABLICEC B AHBAPC. 3atem
BbINOJIHUTE NPUBCACHHBLIC HUXKE
HHCTPYKUHHA B OTHOLMECHUH KaKJOro
Mecsua.

Ecsn 3a Mecsn BbINaa0 KOJHUECTBO
OCaAKOB, NMPEBbILUAIOLIEE YPOBEHD
NOTEHLHATIbHOH IBANOTPAHCIHPALIHH,
3AM0JIHUTE COOTBETCTBYIOUIMH 3TOMY
Mecsiy cOCy TOJbKO 0 OTMETKH YPOBHS
NOTEHUHAILHON 3BANOTPAHCIUPALINH,
NOCJIE UEro CJCHTE OCTAIOLIYHOCS BOAY U3
MEH3YPKH 11 OTMEPHBAHHS KOJUUECTBA
0CaJIKOB B COCY/l, OTpaXarLuii
KOQJIMYECTBO XpaHALWeHcsa BOADI.

o] [ [ | [

OavH CTakaH COOTBETCTBYET KXKAOMY M3 12 MECALLEB; HA KaXXAOM CTakaHe
OTMEuYeH YpoBeHb NOTeHLMAasbHOW 3BaNOTPaHCTIMpaLnm.

®EB MAP

\_/

s}

Me#3ypka anA oTMepuBaHuA
KoNnu4yecrea 0CaaKos

) —) Il Ty (T Ty
MAN n i CEH | | OKT | | HOA | | BEK
— T

YpoBeHb NoTeHumnanbHON 38anoTpaHcnmpaumm

S

~—

CTakaH, oTparkatoLLnii MakCuMarbHy cnocoBHOCTb

NoYBbl K yAEpP>XaHuio BOAbl (KONNYECTBO
XpaHALWencA Boapl), C OTMETKON Ha yposHe 100 MM
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Ecsm cocya, oTpaxarowinii KOJTHYECTBO
xpausieics Boabl, OyaeT 3anoJiHeH 10
ormerkn 100 MM, ocrarouieecs
KOJIMYECTBO BOABI OTHOCHTCS K CTOKY, H
€€ MOXHO BbLIUTh B PAKOBHHY.

Ecsn 3a Mecsl BbINaJao KOJHYECTBO
0Ca[IKOB, He JOCTHraloLIEe YPOBHS
NOTEHUHAILHOl dBaNOTpaHCUpaLMy,
cJIeliTe BCIO BOAY, OTpaXKarolyro
KOJIHYECTBO OCaaKOB, B COOT-
BETCTBYIOLIMiI JAaHHOMY MecCsLy COCY/I,
NOCJIE Yero BO3bMUTE COCY,
OTPaXAKLWHA KOJHYECTBO XpaHsLeiics
BO[bl, U OTJIEHTE U3 HEr'O BOAY B
COOTBETCTBYIOIHI JAHHOMY MeCsny
COCY/1 TaK, UTOObl yPOBEHb BOABI AOCTHT
OTMETKH YPOBHS MOTEHLUHUAIbHON
JBANOTPAHCIHPAIHH.

Ecau nocne nodapsicHus B
COOTBETCTBYIOUIHH JAaHHOMY MeECSIY
COCy[Il BCEHl BOADBI, OTpaxarouei
KOJINYECTBO OCAAKOB U BCEH BOADI,
OTpaXawLlel KOJMYECTBO XpaHsecs
BOJbl, YPOBEHD BO/bI BCE €ILE HE
AOCTHIHET OTMETKH YPOBHS
MOTEHUHAJIbHOI IBAOTPAHCIIHPALIUH,
CHIE/IaiiTE KPACHYIO OTMETKY Ha CTaKaHe
Ha YPOBHE BOJbI, UTOObI OMpPEAE/IUTD
AeHUMT BOADIL.

[To Mepe NpUTrOTOBJCHHS MOJICIIH
BOJSHOrO OaslaHca 3anosHsiite padounii
JIMCT ¢ TadJsiuell BoastHoro daJsianca
COOTBETCTBYIOLUIMMH JAHHBIMH 34 K K IbIi
mecau. (IToapzyiiTech 00pa3uom TadaHLbI
BOASHOro DastaHca Ha paboueM Jucre.)

[ToBTOpHTE MEpeUNC/IeHHbIE Bbillle
ONepaluy B OTHOLUEHHH KaX 400 U3
mecsiues roaa. Beimosnsiite onepanuu B
NOCJIeIOBATEABHOCTH, COOTBETCTBYOLIEH
YyepeaoBaHHI0 MeCSLEB, UTOObI 3HATD,
CKOJTbKO XpaHsIICHCs BOAbI OCTAETCS Ha
NPOTAKEHUH KaXKA0TO CIEAYIOIIETO
MecsiLa.

IIpumevanns

l.

BMecTo Boabl MOXHO NMOJ1b30BaThCH
NECKOM, PHCOM HJIH APYTHM CBHIMYyUHM
MaTEPHATIOM.

Ilocrapaiirech HaYaTh BbINOJIHEHHE
HHCTPYKUHii C SIHBAps, a 3aT€M HAUHHTE
noctpoeHne Moaesu ¢ okTaops. B CIIA u
HEKOTOPBIX APYIHX CTPaHAX THAPOJIOrH
OTCUMTBLIBAKOT HAUaJI0
«THAPOJIOTHYECKOTO roAa» ¢ OKTs0ps,
nepes Hauas0M HaKOIJIEHHS CHera.
OnuHaKOBBI JIH Pe3YJIbTATHI, MOJTyUaeMble
B 00oux ciayuasix?

Obcyxaenne pesynbLraros

1.

B kakne mecqns HabmroaaCT 1eOUIUT

Boabl? Coraacyercs Jid 3TO HaOI0IEHHE C
Balueil TUNoTe30i? Y 3HaIH JIH Bbl O
CYILECTBOBAHHH KaKHX-JIH0O MEPEMEHHbIX
napaMeTpoB, KOTOPbIC Bbl TENEPb MPUHIIH
Obl BO BHUMAaHUE, BbIABUIas FUIIOTE3Y B
OTHOILEHUN BPEMEHH HACTYIICHUS
aeduuuTa BOABI HA BalLeM Y4acTKe?

Beerna sin nechbuuT Boabl HAOIIOAAETCS B
MECSIbI, OTJIMYAIOIHECT HAaHMEHbLIHM
KOJIMYECTBOM OCagKoB?

Bceerna nn nedpuuut Boabl Hab1r0aaeTCs B
MECHILbI, OTJHYAKIINECS CaMOH BbICOKOIi
TeMnepaTypoi?

B TeueHue KakHX MecsilieB MOXHO
0XuaaTh HaBoaHeHue? [lpensioxure
000CHOBaHKE BaLIeH THIOTESbI.

lpoBepka apyrux runores ¢ NOMoLbHo
mozenu

CdopmynnpyiiTe runotesnl, npeickasblBaloLIne
W3MEHEHNS BOJASHOr0 0aslaHca B 3aBHCMMOCTH OT
H3IMEHEHHSI MEPEMEHHBIX MAPAMETPOR.

I

YTo npoucxoauT, Koraa 3UMoi
HAOJTIOAAETCS NOBLILIEHHAS BJAXHOCTH?
(OTBET: yBeIMUEHHE KOJIMUECTBA 3HMHUX
0CaJKOB)

YTO NPOUCXOAUT, KOTrJa HADI0aeTCst
HEOObIUHO 3acyunuBoe Jeto? (OTeer:
YMEHbBLICHHE KOJMYCCTBA JIETHHX
0CaJKOB)

Y10 npoucxoanT, ecan Habaogaercs
HEOOBIYHO BHICOKAS TEMMepartypa Jietom?
(OTBeT: MoBbILIEHHE YPOBHS
NOTEHUMAILHON 3BanoTpaHcnupaunn (PE)
B JIETHHE MECSLbI)

YTO NPOUCXOANT, €CJIH KOJTHYECTBO
XpaHsieics Boabl yBeJIMUUBACTCS,
HANPUMeED, B pe3yAbTaTe NOCTPOIKH
HCKYCCTBEHHOrO pesepryapa? (OTBeT:
KOJIMUYECTBO XpaHAMeHCsS BOIbI
yBeanuMBaercyd 10 yposHs 150 mm)

[IpoBepbTe CBOM FHOOTE3BI NYTEM
M3MEPEHNs MEPEMEHHBIX NTapaMeTpPoB
TabJTHIBI H NOBTOPHOTO MPUMEHEHHUS
MOJEJTH.

GLOBE™ 1997

Y uelHble 3aHSITHS - 59

l"nuponornqecxne HCCIICOOBAHHA

PIOHEUEQ 0IOHBYO8 onHesoduragoy

//,

BULBHEE




f
0

e

Apanrauna marepuana anAa
cTaplueKknaccHnKos

[TopyuuTte yyaliumcs 3amOJIHHTh JIMCT JaHHBIX C
Tabauueii BoASHOro ©OaJslaHca JaHHBIMH,
MOJYUECHHBIMH HMH CaMOCTOSTEJbHO, HJIH
TOJIYYEHHBIMH Ha JIPYrOM YyuyacTKe (C MOMOILbIO
0a3bl gannbix GLOBE).

Onpenennte cpeaee KOJUUECTBO OCAKOB
32 KaXX bl Mecsill H 3aM0HHTE COOT-
BETCTBYHOLUME COCYIBI.

Onpepennte cpeaHIO TEMIEpaTypy 3a
KaXXIblil MECSILL M 3aNOJTHUTE CTPOKY
«TemnepaTypa» B Tabnuue.

OnpefenuTe WHPOTY BALIETO yUacTKa |
3aperucTpupyiite ee B Tab uue.

Onpenennte ypoBeHb MOTEHUHATbHOM
ssanotpaHcnupauuu (PE) 3a kax bl
MECSIL U 3AMOJHUTE COOTBETCTBYHOLLYIO
cTpoKy Tabsanubl. (Y poBeHb
NOTEHHAIbHON DBANOTPAHCIHPALMH
MO>KHO PaccuuTaTh ¢ NOMOLIbIO padouero
sucra «Pacuer noTeHUHATBHON
IBANOTPAHCIUPALXK», BKJIKOUEHHOTO B
pasgen «[IpunoxeHns».)

Onpenenute pa3sHuny MexXay KOJMYECTBO
0CaJIKOB U YPOBHEM MOTEHIHATbHON
IBANOTPAHCIMPALY 32 KaX/IbIH Mecsll.

Ecnn 3a Mecsin BBINANo KOJIMYECTBO
0CaJKOB, NPEBBIIAIOIIEE YPOBEHD
MOTEHLNAIbHON 3BANOTPAHCITHPALHH,
BHECHTE [JAHHbIC B CTPOKY
«[loTeHunanpHast 3BANOTPAHCTIMPALINS».

Kpome Toro, BBeaUTE pa3HULY B CTPOKY
«eduuut Boab», NpHOABUB K
3aperuCTPHPOBAHHOMY 3HAUYEHHIO PA3HULIbI
KOJIMUECTRO XpaHslueicss BOIbI,
OCTaBIIeHCs ¢ NPOLLIOTO MeCsLa.
IIpumeuanue. [Ipn peructpauuu gaHHbIX
3a nepBblil Mecsal KOJAMYECTBO XpaHsi-
uieiics BOABI 3a MpeAbIAYIUMH Mecsl He
MpUOABJISIETCS; IPOCTO BBEANTE 3HAUCHUE
Pa3HUIIBI.

KonuuecTBo XpaHsieiicst BObl HE MOXET
ObITb MEHbILE HYJ1I WM npeBbiath 100
MM. KosmuecTBo BOAbI, MpeBbILIAIOLLEe
ypoBeHb 100 MM, OTHOCHTCS K CTOKY
(BbLIMBAETCA).

Ecsin 3a Mecsu BbITA/I0 KOJIMUECTRO
0Ca/IKOB, He JOCTHUraOLICe YPOBHS
NOTEHUHATbHON dBanoTpaHCNUpalHH,
BHECHTE 3HAUECHHUE Pa3HHULBI B CTPOKY
«ledbHUHT BOAbL».

Puc. HYD-L-18. Ofpazsey cpadhura kosuuecmaa 0cadkos, ypoGH st HOMeHYUA RO 3eanompanchupayuu (PE) u
(HAKMUUCCKOCO YPOGH S DGAROMPUHCRUPAYUU.

pachuk BopAHoro 6anaHca

200

180 ¢
160 ¢
140 ¢
120 4
100 ¢
80 1
60

20 4

KonuuyecTtso ocankos (MM)
foteHunanbHan aBa-
notpancnupauusa (PE)
dakTuyeckan 3BanoTPaHC-
nupauma |

: 3
= =

Aus

®Des ]
Map 1
Anp A
WUton
ABr
Cen |

Mecaubl

OKT |
Hon |

Oex

GLOBE™ 1997

Yuebuble 3aHITHS - 60

rHHpOﬂOFH‘lCCKI/lC HCCJICOOBAHUA



. Haiimnre pasHAy MeXOy KOJIAYECTBOM
XpaHsIecs BOAbI, OCTABIIUMCS C
NPEeObIAYLICTO Mecsiua, 1 AePHUUTOM
BOJIBI 32 TEKYILINH MeCsL.

+  Bsengure 3HaueHue 3TOH pa3HULBI B CTPOKY
«KosnudecTBo xpausmeiics BOab» 3a
TEKyINi Mecs1], €C/TH OHO OoJThIlie HYJIS.

+  Ecsm 3HaueHMe pa3HHUbBl MEHbLLE HYJIS,
BBEUTE 3HaueHue O B CTPOKY
«KosnuyectBo xpausieiics Boab» U
MOJIYYEHHOE 3HAUCHUE Pa3HULBI B CTPOKY
«JlecouuuT BOODI».

6. Kpome Toro, yuammecs A0J1XKHbI
paccuuTaTh (PAKTHUECKOE KOJTMUYECTBO
BO/IbI, MOTEPSAHHOH B pe3ysibTaTe
IBANOTPaHCIHPALHH:

€CJIM KOJIMYECTBO OCAAKOB 00/IbLIC YPOBHS
MOTEHUHATbHOH IBANOTPAHCIMPALHH, TO
haKTHYECKUIT YPOBEHD
IBANOTPAHCIUPALMH PABCH YPOBHIO
NOTEHUHUATLHON 3BANOTPAHCINPALN;

€CJIH KOJIMUYECTBO OCAAKOB MEHbLIE YPOBHS
NOTEHUHATbHOH 3BANOTPAHCTIHPALMHU (eCH
KOJIMUYECTBO XpaHsLeiics BOAbl HE PABHO
HYJ10), TO (haKTHUECKHH YPOBEHD
9BANOTPAHCIMPALMH PABCH CyMME
KOJIMUYECTBA OCAAKOB H JONOTHUTEIBHOrO
HEOOXOHMOr0 KOJTHYECTBA BOJIBI.

[TpubapasTh B KauecTBe ACCHUUHTA BO/BI
MOJHO KOJHYECTBO, HE MPEBLILIAKOLIEE
KOJIMYECTBO OCTAOWEHCA 3a MPOULTbIA
MecsL XpaHALWEHcs BOADI.

[Toctpoiire rpachuky n3mMeHeHns KOJIH4eCTBa 0Caj-
KOB, (PaKTHUECKOTO YPOBHS IBANOTPAHCMHPALHHI |
YPOBHSI NOTEHUMAIbHOH 3Banorpancnupauun (PE)
OJ1s1 Y4acTKa UCC/ICAOBAHHi, OTKAaAbIBasT MeCsILbl
10 0CH a0CLUUCC U KOJIHYECTBO BOJbI B MHJIJTHMETpax
no ocu opauHar (cMm. puc. HYD-L-18). H3yuure
rpachuxy U 3awTpuxyite 001aCTH, COOTBETCTRY-
e nepyonam u3bbpiTka U geduuuTa BOIHI,
HCNOJ/Ib30BAHAS OCTaBIUEHCS XpaHsuieiics BOAbI H
NOMOJIHEHHS 3amaca XpaHduieiica BOmIbl, a Takxke
CTOKA.

IlpensioXuTe rUNOTE3bl, OTHOCSIUMECS K BO3MOX-
HOCTH KOppeJiduuu [ApPYIrHX TNEPEMEHHbIX
NAapaMETPOB B 3aBHCHMOCTH OT JAHHBIX BOISHOIO
0ananca. [Toab3yiiTech cepBepoM 6a3bl JaHHBIX
GLOBE, uto6b1 000CHOBATb CBOU THNOTE3HI.

N3yunTe moyueHHble YUaCTHHKAMH
nporpammbl GLOBE nannble o
cofepKaHUM BOJIbl B IOYBE Ha yyacTke, B
OTHOILEHHH KOTOPOT0 Bl MOAEIHPOBAIHU
BoasiHoil Gananc. Kakas koppenduus
Ha0sroaeTea MeX Ay Baweil MOAE/bIO H
(haKTHYECKHMH JAHHBIMU O COACPKAHHHU
BOJbI B MouBe?

CpaBHUTE JaHHbIE O KOJMUECTBE
OHOMACCHI, MOJYUYEHHBIE B PaMKaXx
nporpaMmmbl GLOBE Ha yuacrke, B
OTHOILEHHH KOTOPOro Bl MOACIHPOBAJIH
BOASIHOI Das1aHC, ¢ JAHHBIMH O BOASHOM
0aJiance. HackobKO CXOIHBI ITH
nannbie? Habmronaercsa v Haubousibliuee
KOJIHUeCTBO GHOMACCHI B IEPHOADI
HanGoIbileil JOCTYNHOCTH BOAbI?

[ocTpoiite rpaduky 3aperucTpUpOBAHHbIX
BAMH 3HAYCHUI XHMHUYECKHX
XapakTepHCTHK BoAbl, CYyLIECTBYIOT 1
KaKue-au00 NpU3HAKH U3MCHEHHH
BOASIHOTO OaJIaHCca, KOTOPbIE CIIOCOOHBI
MOBJIMATH HA KAUECTBO BOABI B Bogoeme?
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'mpponoruyeckue uccnepoBaHuA

Paboynu amcr ¢ Tabnnyen BogAHoro bananca

Mecaubl AHe |®ee |Map |Anp | Mai | Uon | Mon | Aer |Cen |OkTt Hom |Oek (MUToro

KonunuecTso ocankos (MMm)

MoteHumnanbHaas a3sano-
TpaHcnvpauua (PE B MMm)

Nanwwek Bogbl

HononHutenbHoe Heobxo-
AVMOE KONMYecTBO BOAb!

KonuuecTBo xpaHalenca
BoabI

Oednunt Boabl

CTtok

Temnepartypa (°C)

Obpasey. 3anojHeHHd s madiugd odsinoco DataHed (Oanubie noJyucHst Ha cope Jemmon ¢ wmame Apusona, CHIA)

Mecaupl AuB | ®eB | Map | Anp | Mai |UwH |Wwon | Aer |[Cen | Okt | Hoa | Oek |WUToro

KonndecTBo ocapkos (mm) | 69 23 |98 56 |9 23 183 | 71 23 |32 |68 |54

Motenunanohas sBano- |45 |7 145 |33 |e4 |99 |101 |96 (86 |60 |27 |7
TpaHcnupauua (PE B MMm)

Wannwek soabl 56 16 82 23 82 41 47

JononHntensHoe HeobHxo-

AVMOE KONV4ECTBO BOAbI 55 |76 25 |63 |28

FOPNUOCTBO XPANAILBUCR |56 |72 {100 |100 |45 [0 |82 |57 |0 |0 |41 |88

Dedununt soabl 31 6 28

Ctok 54 23

dakTuyeckan 13 |7 16 133 |64 |68 101 {96 (80 |32 |27 |7
3BanoTpaHcnupauma

Temneparypa (°C)
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'mpponornyeckue uccnepoBaHuA

Paboyunu nucr ¢ Tabnuuen soaaHoro bananca

10T pabouuil IMCT MIO3BOJIET PACCUMTHIBATh YPOBEHb MOTEHLUNABHOI 3BanoTpancnupauu (PE) nis aoboro
yYaCTKa HCC/IeOBAHNI C HCMOJIb30BAHUEM AAHHBIX O TEMIIEPATyPE M LIMPOTE, IOJTYYEHHBIX ¢ IOMOLLBIO CEPBEpa
GLOBE. 3arem M0XHO HCMOJIL30BATH 3HAYEHUS YPOBHS NOTEHLUMAIbHO 3BaNOTPAHCTIUPALKMHA B XOA€ 3aHATUS
«MonenupoBaHue BOASHOro GasiaHca».

Jran 1

OnpencnuTe CpeqHION TeMNEpaTypy 3a Mecsl, 3aperdCTPUPOBAHHYIO HAa BAIIEM y4acTKE HCCJIEOBAHHMH,
noJib3ysich cepepom 6a3bt qaHbix GLOBE.

CpenHsis MecAYHas TeMrepaTypa
Au _ ®e _ Map _ Anp _ Maii__ Wwou _ WMwn__ Asr __ Cen ___ OxT Hos _ [exk __

3ran 2

Onpeuenme TEMJIOBOH MoKa3aTe b A1 KaXX 00 Mecsla ¢ NOMOLLbIO rpacbuxa, NMPUBEACHHOTO HUXE.

MecARuHbIA TENNOBOW NoKa3aTtens

A '] Il 1 L L
b jul 15 20 25 20
CpenHemMecayHan Temneparypa

MecAYHBIM TENJIOBOH MOKa3aTeIb
SuB Mep __ Map __ Anp __ Maii Hiow ~ WMwn_ Asr __ Cen OKT Hoa __ [ex

Jran 3

Cioxure NMOJTYUYCHHBIC MECAUHBIC TCNJIOBBIC TOKA3aTE U, 4TOObI NOJIYYHTDb FOﬂOBOIL;I TEIJIOBOH MOKAa3aTe b,

I'opoBoii Ten/10BOH MOKa3aTeJib;
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Paboumit incT anea pacyeta ypoBHA NOTeHUMANEHO dBaroTpaHcInpaumnm (npoLomKeHne)

3ran 4

[los1b3ysICh 3HAUEHHSIMU IOIOBOTO TEIJIOROIO MOKA3aTe s U CPeHeMECAYHON TeMIepaTypbl 3a Kax Iblii
13 MECSILEB, HaiiIMTC 3HAYEHHE HEOTKOPPEKTHPOBAHHOIO YPOBHSA MOTEHIHAILHOM dBANOTPAHCIIHPAINH C
NMOMOIUBK) COOTBETCTBYIOWIETO rpachuka, NPUBEJEHHOrO HUXeE.

NIPUMEYAHME. Ecau cpeansis TEMIICPATYPA 3d MECSAL HUXE HYJIsl, HEOTKOPPEKTHPOBAHHDIH YPOBEHD
NOTEHUHAIbHOM dBANOTPAHCIMPALIHK 33 COOTBETCTBYIOWMIA MECIl TaK ke paBeH HyJ1. Ecau cpennss
TEMnepatypa 3a mecsi pasHa Goee vem 26,5°C, nosbsyiitech rpadukom HEOTKOPPEK THPOBAHHOIO YPOBHS
MOTEHUKATbHOM IBANOTPAHCIHPALUMH B YCJIOBHAX BBICOKOf TEMINEPATYDbl, NPHBEACHHBIM HUXKE.

HeoTkoppekTupoBaHHbIit yposeHb
NoTeHLMaNLHOW 3BANOTPAHCNNPALLUW

25} -0
2
s
- lfoposoit Tennoson =1
15 nokasarenb :l 20

L A 20

HeoTkoppekTupoBaHHbin YPOBEHb
foTeHUWaNLHOW 3BanoTpaHcNupaunu (cm)

CpepHeMecaqHanr TeMneparypa (°C)

0.0
]

Jeo

ITpumeuanmue. ITonb3ysich rpadukoM, npuBeeHHbIM BbIIlIE, HAfiMTE CPEHEMECSUHYH) TEMNIEPaTypy C/IeBa |
PAacCUYHTAHHBIA BAMH FOJ0BOH TEMNJIOBOH NMOKa3aTesb B LEHTpe rpacuka. Iposesute npaMyro snHm0,
COCQMHSAIOLUYEO 9TH B TOYKH, H POJOIKHTE €¢ 0 NEPECEUEHHs CO IKAO HEOTKOPPEK THPOBAHHOIO YPOBHSI
NOTCHUHA/ILHOI IBANOTPAHCTHPALMHA CTIPaBa. 3aperucTpHpyiite 3HaucHue HEOTKOPPEK THPOBAHHOTO YPOBHS
NOTEHUHAILHOH IBANOTPAHCIHPALHH B TOUKE NIEPECEUEHHS IPAMOi CO LIKAIOi CIIpaBa ¥ 3aperuCTpupyuTe ero
wrke. Ecom nabmonanacs 6o1ee Boicokas TEMICPATYpa, NOJIb3YATECh NPHBENERHDBIM HItKE MPAHKOM YPOBHS
NOTEHUHAJTbHON 9BANOTPAHCIIHPALIMM B YCJIOBUSIX BBICOKOI TEMIIEPATYPBIL.
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Pabounii nuCT ANIA pacyeTa ypoBHA MOTEHUNANbHOM 3BanoTpaHCcmpauymm (MPOAC/IKEHNE)

HeoTKOPPEKTUPOBAHHLIN YPOBEHb
NOTEHLWANbHON 3BANOTPAHCTIMPALLUN B YCIOBUAX
BbICOKOW Temneparypbl

—_
€%

-
A

3BANOTPAHCAUPALUU (CM)

HeoTKoppeKTUPOBaHHbIA YPOBEHb
NOTEHUMANbHOR

26 27 28 29 30 31 32 33
Temnepatypa

HeoTkoppeKTHPOBaHHbLIA YPOBEHb MOTeHUNANbHON 3BANOTPAHCINPALNN 38 KaXAbIA
MecAl

A @es _ Map _ Amp __ Maii__ Mion _ WMwon__ Asr __ Cen __Oxr _ Hos __ [Hex
Jran 5

Bapeructpupyiite KoadhduuueHT KOPPEeKUMH A KaX/I0ro n3 MecaueB, HallIeHHbI B NPUBEICHHONH HHXe
TabJmLe.

Siup __ @es _ Map _ Anp __ Mait___ Hion _ Mwon__ Arr __ Cen__ Okt __ Hoa __ [Jlex ___
Jran 6

Haiigure npousseneue kod(huuuenTa KOppeKUHH H HEOTKOPPEKTHPOBAHHOTO YPOBHA NMOTEHIHAJILHOH
IBANOTPAHCIMPALMH, YTOObI HATH OTKOPPEKTHPOBAHHbII YPOBEHD MOTEHUHAIbHON IBANIOTPAHCITMPAIAH,

YpoBeHb NOTeHUNaNbHOM 3BANOTPAHCINPAL NN
S ®es _ Map __ Anp _ Maii__ Wwon _ Wion__ Asr __ Cen __ Okt __ Hos __ Jlex ___

Ko>(puunentsi KOppeKnHH YPOBHH MOTEHIHAJIbHOH 3BANOTPAHCIIHPANHH C Y4eTOM NpPO0JI-
KHTeJIbHOCTH THEBHOI'0 OCBEUIEHHA

[lupora Sup | @ep | Map | Anp | Maii | Mion | Mon | Aer | Cen | Okr | Hosa | [ex

0 1.04 | 0,94 | 1,04 [ 1,01 | 1,04 | 1,01 | 1,04 | 1,04 | 1,01 | 1,04 [ 1,01 | 1,04
10° ceB. . 1,00 | 0.91 | 1,03 [ 1,03 | 1,08 | 1,06 | 1,08 [ 1,07 | 1,02 | 1,02 [ 0,98 | 0,99
20° cep. w 0951090 [ 1,03 [ 1,05 [ 1,13 [ 1,11 | 1,14 | 1,11 | 1,02 ] 1,00 | 0,93 | 0,94
30° ces. W 0.90 |0.87 [ 1,03 | 1,08 | 1,18 | 1,17 [ 1,20 | 1,14 | 1,03 [ 0,98 | 0,89 | 0,88
40° cen. w 0.84 10,83 [ 1,03 | 1,11 | 1,24 [1,25]1,27 | 1,18 | 1,04 [ 0,96 | 0,83 | 0,81
50° ce. w 0.74 10,78 [ 1,02 | 1,15 | 1,33 [ 1,36 | 1,37 | 1,25 [ 1,06 | 0,92 ] 0,76 | 0,70
10° O XH. 1w 1.08 | 0,97 | 1,05 | 0,99 | 1,01 | 0,96 | 1,00 | 1,01 | 1,00 [ 1,06 [ 1,05 | 1,10
20° 1oXH. W 1.14 | 1,00 | 1,05 | 0,97 | 0,96 | 0,91 | 0,95 | 0,99 | 1,00 | 1,08 | 1,09 | 1,15
30° 10K H. 1 1.20 | 1,03 [ 1,06 | 0,95 [ 0,92 [ 0,85 | 0,90 | 0,96 | 1,00 | 1,12 | 1,14 | 1,21
40° 1oXH. W 1,27 11,06 | 1,07 | 0,93 | 0,86 | 0,78 [ 0,84 | 0,92 | 1,00 [ 1,15 [ 1,20 | 1,29
50° toXH. W 137 | 1,12 [ 1,080,89 [ 0,77 [ 0,67 [ 0,74 | 0,88 [ 0,99 [ 1,19 [ 1,29 | 1,41

HcnoJsib3oBaHue Ta0 IHIbL B 0THOILIEHHM KaXX AOro Mecla HalanTe [UPOTY YUacTKa H HANMEHOBAHUE MeCALA
B IIPHBEIEHHOI BbIILe TabJIHLe, YTOOB! ONpeae./HTb K03(DDHIHEHT KOPPEKIUH 33 COOTBETCTRYOLIMH MeCIl.

Ipameuanne, KoaxdduumenTsl Koppekunu, npuseaeHnble A1 50° CeB. L., HCOAb3YIOTC B OTHOLUEHHH BCEX
yYacCTKOB, PAcMoJIOXKEHHBIX CeBepHEe ITOH wnpoThl. Ko3dULIHEHTH KOPPEKUHH, NPHBEACHHbIE [JId
50° 103KH. 111., UCIIOJIb3YIOTCS B OTHOLIEHHH BCEX YUACTKOB, PAcloJI0KEHHBIX 0XKHEe ITOH WHPOTHI.

Jran7

BaperucTpupyiiTe 3HAUEHHE YPOBHS MOTEHUHAIbHOI IBANOTPAHCTIHPALNH B COOTBETCTBYIOLIEH CTPOKE Talb/THubI
BOSIHOTO OaJiaHca.

*Hcnosib3oBan Marepuan u3 kuuru PoGepra D. Miosnepa u T. Obepaengepa (1978 r.), Cospemennas
usuueckas eeoepaghus: nopmpem naanemst (134. Random House).
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Paboyunu nuct BBoaa AaHHbIX

Pabounvi nuct BBoAa KannbpoBOYHbIX BaHHbIX

OCHOBbI KOHTYPHOIrO KapTorpaghupoBaHuAa

Tpachuku gna socnponsBeneHnA

Toccapunn

Jluctel BBOAA AarHbix nporpammel GLOBE B cetn Web
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'npponornyeckue
nccnegoBaHUA

Paboyuynu nucrt Beoaa AaHHbIX

HauMeHoBaHue 1KOJIbL:

I'pynna yyammxcs:

HaunmenoBanue y4dacTKa:

Hata orbopa 00pa3uos: Bpems: (4acoB, MHHYT)
OrmersTe 0aHy rpady: BCEMHPHOrO BPEMEHH MECTHOIO BPEMCHH
lpo3payHocTe BOAbI

I110THOCTB 00J1a4HOTO MOKPOBA (OTMETLTE OAHY rpady): ACHO paccesinsbie 0b1aKa
pa3opBaHHble 00J1aKa _CIUIOIIHO# 001auHbIli HOKPOB

H3mepenus ¢ nomombio qucka Cekkn

Ha6mogarens | Jl/iMHa BEpeBKH:

B MOMCHT UCUE3HOBEHUS JHCKA (M)

B MOMECHT MOSIBJICHHS JUCKA (m)
PaccrostHue ot 0TMeTKM Habroaates1st 1 Ha BepeBKe 10 MOBEPXHOCTH BOBL: (M)
Ha6monarenp 2 JUtiHa BepeBKU:

B MOMEHT HCUE3HOBEHHUS! IMCKa (M)

B MOMEHT MOAB/IEHUS JTUCKA (M)
Pacctosnie or 0TMETKH Habmoaareas 2 Ha BEPEBKeE /10 OBEPXHOCTY BOJBL: _ (M)
Habaroparenn 3 JlMHa BepeBRKH:

B MOMEHT HCUE3HOBEHHS JIACKa (M)

B MOMEHT NOSIBJICHUS AHCKA (m)
Paccrositiye ot 0TMETKH HabJroaaresst 3 Ha BEpeBKe 10 MOBEPXHOCTH BOJIbI: (M)

H3mepenns ¢ moMOILIbI0 TPYOKH 1714 3aMepa MYTHOCTH BOIbI

Yposenb Bojibl B TPYOKEe B MOMEHT HCUE3HOBEHHS H300PaAXKEHHS:

Ha6monarens 1: (cm) Habmoparess 2: (cMm) Ha6sroparens 3: (cMm)
Temneparypa Boab!

Ha6monaress 1: ("C) Habmogarens 2: (°C) Habnwomaress 3: (“C) Cpeausis: “°0)
Copep)xaHmne pacTBOPEHHOro B BOAe KUCaopoaa

HaGmoparens 1: (mr/) Hab6mogaresp 2: (mr/) Ha6moparesb 3: (mr/)
Cpennee: (Mr/)

HsroroBure b HAGOpa A7 onpene/ieHHA COAEPXKAHUA PACTBOPEHHOr0 B BOAE KHMCJ/IOPOJA H HOMEp
MojeH:

Kucnornocts (pH)
Meron uzmepenus:

JlakMycoBas Oymara pyuxa ass uaMepenus pH npubop A uameperns pH
KucaotHocTs OydepHbix pacTBOpoB Ha yuactke: pH 4 pH7 pH 10
HaGsironarests | Habmonatess 2: Ha6moparesns 3: CpefiHee 3HaueHUE!

INeKTPOrnpPoBORHOCTL

CTaHOapTHBIH pacTBOP A1 U3MEPEHHS dJIEKTPOIPOBOOHOCTH: MHKpoCuMeHCOB Ha canTumetp (MECM/cM)

Hab6usronaresb 1: (MmxCwm/cm) Habsmopatenn 2: (MxCwm/cym) Habmopatess 3: (MkCm/cm)
CpenHee 3HaYEHHE: (MxCM/cm)
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Pabouwi nuct BBOAa AaHHsIX (CTp. 2)

ConeHnocrb

Hudopmanms o npuIMBax 1 0TJAMBaX

Bpemst HacTynJIEHHs NPHINBA UK OTJIMBA NMEPE/ BHIMOJIHEHHEM H3MEPEHHil: (4aCcOB H MHHYT)
OrmeTbre omHy rpady: TPUJIHB OTJIB

Ormetbre ofny rpady: BCEMHPHOE BpeMsi MECTHOE BpeMmst

BpeMsi HacTynJieHus MPUJTMBA HJIH OT/IMBA MOCJIE BBINOJIHEHUS M3MEPEHHil: (4acoB U MHHYT)
OrmetbTe oaHy rpady: NpUAKB OTJ/IB

OrmeTbTe ofHy rpacdy: BCEMHPHOE BpeMsi MECTHOE BpeMsi

Mecro, B KOTOPOM PErHCTPUPOBAIOCH BPEMsi HACTYILIEHUS IPUJIUBOB U OTJIHBOB:

CoJieHOCTDb (H3MEpeHHe IEHCHMETPOM)

Ha6moparens 1 Ha6moparens 2 HaGmoparens 3
TemnepaTtypa Boabl B MEH3YpKe: °C °C _°C
Y nenbHblit Bec:
ConeHocTb 00pazua: uacreil vacre yacren
****** Ha ThiC. - Ha TBIC. ~ HaTHC.
CpenHsist coeHOCTD: yacTeil Ha ThIC.

HOHOJ’IHPITCIIBHblﬁ BAPHAHT: TUTPOBAHHUE COJICHOCTH

Conenocts o6pasia Habmonarens 1: YaCTeH Ha ThIC.
Ha6.monaress 2: yacTell Ha ThIC.
Ha6mopartess 3: yacTeil Ha ThIC.
CpenHsisi COJIEHOCTS: yacTell Ha ThIC.
W3rotosutesib HaGopa A1 ONpEAc/IeHHs COCHOCTH U HOMep MOJeJTH:
Uenoynocts
Ha6ops1, n0o3BoIsi1011IHe IPOM3BOAMTL HENMOCPEACTBEHHbIE H3MEPEHHS IET0UHOCTH
Ha6moparen 1: (mr/n CaCO,)
Ha6moparens 2: {(mr/n CaCO,)
Habmoparens 3: (mr/n CaCO,)
CpejHee 3HaueHUe: (mr/n CaCO,) '

Hab6opui coupmbl Hach nnu apyrue sadopsl, Tpebyrouine noacyera KOJMUecTBa Kanesib:

Habmoparens | HaGaopatesnsr 2 HaGmopatens 3 Cpennee
3HaueHHe

KoaunuecTBo kanesib _____Kanenab ___ Kamesb __ Kamenb __ Kamesb
IMocTosHubl K03 bULKEHT
npeoGpa3oBaHus, OnpeeIeHHbIR
JJ1S1 AHHOTO HabOopa U JAHHBIX YCJI0-
BHi1 BHIMOJIHEHHST TPAKTHYECKOH paboThI: X
Obwasa menounocts (mr/n CaCO,) = Mr/an = Mr/J1 = mrin = mr/n
H3rotoBuTe s HabOpa AJ1s onpeaesieHns eJOYHOCTH 1 HOMEP MOJIEJIH:

Coaepxanme HUTparoB

HaGmoparens 1: mr/nNO,”"—N + NO,”—N mr/aNO,~—N
Ha6snonaress 2: mr/aNO,”—N + NO,~—N mr/aNO,”—N
Hab6moparens 3: mr/aNO,~—N + NO,~—N mr/n NO,”—N
Cpennee 3HaueHHe: mr/n NO,”—N + NO,—N mr/a NO,”—N

Hsrorosure.ip Haﬁopa OJ1 OfIpee/IEHU COACPAKAHUA HUTPATOB U HOMED MOOC/IH:
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'mpponornyeckmne nccnepoBaHun

Paboynu nuct BBoaa KannbpoBOYHbIX AAHHBIX

HaumeHoBaHuHE LIKOJIbI:
I'pynna yuammxcst:

Hara:
Co,aep)KaHMe PacTBOPEHHOro Kucjiopoga s soge
TemnepaTypa ANCTH/LIMPOBABHON BOJIbI: °C  BeicoTa Balllero yuacTKa Hajl YPOBHEM MOPSI METPOB
Copeprkanye pacTBOPEHHOIO KMCJ0POAA BO B30OJITAHHON AUCTHIIMPOBAHHOMN Boe:

Habmonarenp 1: Mr/a

Ha6.ropatesb 2: M/

Ha6mopartesns 3: M/
Cpennee 3HaueHue: _ Mr/
PacreopumocTh Kuesiopoaa KambpoBounbiii koacduumeHT Oxnpaemoe 3HaueHHe ComepIKaHus
B BOZIE NiPH JaHHOI Temmnepa- JIJ1S1 BBICOTHI BAWErO YYaCTKA PACTBOPEHHOr 0 KHCJIOPOId B
TYpe BO/bI HA YPOBHE HAJT YPOBHEM MOpst JMCTHJUIMPOBAHHON ROjIE:
Mopst (13 Tabsanubi 3-1): (u3 Tabsmub 3-2):

ML/ X - = M/

Wsrotosuresib Habopa a5t onpegesieHis COJICHOCTH i HOMEp MOJeH:
Coneroctb
CoJieHOCTb CTAHAAPTHOTO PacTBOpPA

HaGmopatens 1: _ vacreil Ha ThiC.

Habmogatens 2 yacTeli Ha ThIC.

Hatmogatens 3:  yacTell Ha Thic.
Cpeausist CONCHOCTh: ____ UACTEil Hil ThIC.

HsroTtoBuTe b H2160pa AJ1 ONpeACJTIEHHS COJICHOCTH H HOMEDP MOIECJIH!

L{enoynocte
CraHpapTHbIi pPacTBOP NOBAPEHHOM COIbI
HaGopst, no3Boasowne npous3BOITh, HENOCPEACTREHHbIE H3MEPEHHS! LIETOUHOCTH

Habaoparens 1: (mr/n CaCO))

Habmoparens 2: (mr/n CaCO,)

Habmoparenb 3: {mr/n CaCO,)
Cpennee 3nauenue: (mr/n CaCO)) '

Hatopsr dupmbt Hach wan apyrie Hadopsi, Tpedyoliie noACUeTa KOJIHUECTRA KAMEb:
Hatmoparens | Habnwoparesns 2 Habmoparesns 3 Cpennee

3HaueHHE

Koanuecto kanens _____Kanenp _____Kamesb ____ Kamenb ___ KaneJb

Hocrosuublii Koadduunent

npeodpasoBaHis, ONpeaesieHHbIi

JUIS1 JaHHOrO Habopa M JaHHbIX yCI0-

BHIi BBIMOJIHEHHS TIPAK THUECKOIl PaboThI:

O6was wesounocts (Mr/n CaCO,) MTI/ 71 = Mr/mn = Mmr/a = Mmr/n

W3roToBireas Kabopa 415 onpefesicHH UIETOUHOCTH H HOMEp MOAEH:

>

X X X

Coaep)KaHMe HATPAToB

Hadmoparess 1: mr/a NO,”—N

Hadmoparens 2: Mr/ NO_;—N

Habdmoparens 3: Mr/n NO;—N
Cpeanee 3HaueHHe: M/ NO} —N

Usroroputens Ha(’)opa A1 ONpeae/ICHU COACPXKAHHA HUITPATOB U HOMED MOOCJIN:
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'mpponornyeckme nccnepoBaHunA

OCHOBbI KOHTYPHOro KapTorpaghnpoBaHnsg

sl Monorve crno
{ ‘// 0603HAYAOTCA WHPOKD
PAIPEKERHBIMU KOHTYPAMM

=

e

Sy e-SasTEE
M\/\ 7
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N v e
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N, 7 I
- W N NS

3aMKHYTHIMA KOHTYPAMK C 3aCeUKamMn
0603HAYAIOTCA BNAAUHDLI

~

U-0bpasnbia kOHTYpaM 08bIuHO
COOTBETCTBYI0T XPebio:

&1 )

PPl Y R Y

V-06pasHbim KOHTYPaMm 0Bbivro O
% COOTBETCTBYIOT HONMUHB

! KOHUEHTPUYECKNMM 3aMKHYThIMW KOHTYDAMMK,
YMEHLLUAIOLLWMUCA NO MEPE YBeNuyeHus
BLICOTHI, 0003HAYAIOTCA XOAMbI

OCHOBbI KOHTYPHOIO
KapTorpadgpumposaHuA
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Puc. HYD-A-12. latHbie wkon-yyactHuy nporpammel GLOBE: anekTponpoBogHOCTb
BOAbI (3a ceHTAbGpb—aexabpy 1996 r.)
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Copepr>kaHue pacTBOpeHHOro kucnopopa (Mr/n)

Puc. HYD-A-13. fanubie wxon-y4actuny nporpammel GLOBE: conepxanme
pacTBopeHHoro B Boge Kucaopoaa (3a ceHrabpb—aekabps 1996 r.)

CpepHnAana wkona B r. BuHanxanseH-anneHn, wrat MaH, CLLIA

[l ] l
1 e 1
o oo o ., ° °
LLIkona «KpeceHT ank», r. KpeceHt-cutu, ° )

wirar KanmchpHMH, CLLUA .

TIO 3 Py SNNPNIS

XNMUYECKNIA MHCTUTYT UM. A-pa ®napa, r. LUtytrapT, Fepmanu
| 1 1

e

—

15 3 I ! P
10 £ LWkonbl, COOOLLMBLLNE TOMBKO $ o 3
5 E MO OOHON TOYKE AaHHbIX ° 3
8 : ! T # " —
g : CpenHnas wkona B r. bentoH, wrat Texac, CLUA :
0 F : : : —
10 E LUkona «Tabop akagemu», r. M3puoH, ® o ©* o]
5 F wrat Maccauycetc, CLLA E
0 E i | —t 3
10 E . .
5 E CpeaHas wkona r. Cumcbepw, wrar KoHHekTukyT, CLLUA 3
0 E % : | 3
10 B CpenHan wkona r. Okemoc, wraT Muuuran, CLUA ¢ 3
5F o 3
0 3 | | | L3
< I I 1 I E
10 £ CpenHAan wkona «Mactpukona» 3
5 £ BT. Meppumak, wrat Heto-lFemnwmp, CLLIA ¢ 3
o E l 1 1 | f
10 E CpenHan LwKona «Xannu BSJ’IIJ'IVI», ° ' ° i ' 3
5 E . OnusabetToH, wrat TeHHeccu, CLUA 3
0 I I l 1
10 £ Lkona um. leTe BT, Beu,na;'), Fepmanua o' *
0 E % i : —
- e 3
3 F 3
0 F :
8
4
0
5
0
5
0

CeHTAbpbL OKTAbpPb HoAb6pb Hekabpb
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['noccapumn

in situ
Haxopgumiics B epBOHAYaIbHOM, €CTECTBEH-

HOM MECTE PACIOJIOKCHUS (JTATHHCK 0
BbIPAXKEHHE).

Aspozoan

YacTHubl AUAKHX WM TBEPAbIX BCLUECTB,
PacnblJICHHBIC KJIH B3BCLUICHHDBIC B BO3AYXCE.

By epnbiit pacTBop

PactBop, nokasateab pH xkoToporo He
M3MEHSAECTCA MpH J0OABACHHH B HETO
ruapooknc (OH) unau noHor Bogopoaa (HY)
(mpoToHoB). CTaOUIbHOCTH H3BECTHOrO
3HaueHus nokasateas pH rakux pactsopos
A€JACT UX MPUTOJHBIMHU I/is1 KaMOPOBKU
yCTpOHCTB, u3mepsitonmx pH.

B3pecu (cycnensun)

Cmecu, B KOTOPBIX MHKPOCKOTHYECKHE
YaCTHUbI TBEPABIX BELIECTB OCTAKTCS BO
B3BCILICHHOM COCTOSIHHH (HE PACTBOPAIOTCS ).

B3pemenunie TBEpPAbIC BEWIECTBA

YacTuubl TBEPAbIX BCLWIECTB B XUAKOCTH WJIH
rase, KOTOPbIC HE PACTRBOPAROTCA U HC OCA K-
AAKOTCA.

Boaocoopubiii 6acceiin

1. TeppuTopusi, OrpaHHUYEHHAst JIHHHEI
BOAOpa3aesIa, Mo pa3Hble CTOPOHbI KOTOPOI
CTOK MOBEPXHOCTHBIX ¥ FPYHTOBBIX BOJ
HANDABSETCH B PA3HbIE PEKH, B pa3Hbie
BOJOEMbI HJIH B PA3HbIE OKEAHbI.

2. Yacro ynotpedisieMblil TEPMUH, MPHMEHS -
€Mblii 10 OTHOLIEHHIO K TEPPHTODHH, HA
KOTOpOIi CTOK MOBEPXHOCTHbIX U TPYHTOBbIX
BOA HampaBJigeTcs B OAHY ONpPeAeSIEHHYI0
PEKY HJN B OIHH ONpele/IeHHbI pyyeii.

Bosnois, BogHbIH

ConepaKalluii BOAY WAH COAepKalluics WM
obuTaroLuil B Boje.

BoasHbie napbl
Bogna B ra3006pa3HoM COCTOSIHHH.
Boccranoniaenue

XuMIUeCKHiT TEPMUH, O3HAYAIOLIHiT TPeod-
pa30BaHNe BEUIECTBA, COMPOBOXK AAOILEECS
nepexoaoM U3 60J1ee OKHUCJICHHOTO B MCHEE
OKHCJIEHHOE COCTOSHUE (T. €. MPOLECC 3axBaTa
JJIEKTPOHOB BEILECTBOM).

=
4

Boccranosienue HHUTPATOB

[Tpouecc npeodpa30BaHus HUTPATOB B
amMMHuak. [IpoMeKyTOUHBIM MPOAYKTOM
BOCCTAHOBJICHNS HATPATOB MOTYT OBITH
HUTPHTBI.

I'uapoornueckni MAKA

[TocsienoBaTesIbHOCTD ATANOB, B XOAE KOTOPOi
BO/1a BBIMAMACT U3 aTMOCEPDI HA 3EMITIO U
BO3BpalLaeTcsl B atMocepy (KpyroBopor
BOIbI B npupoae). K unciy takux atanos
OTHOCSATCS KOHACHCAWNS BOASHBIX NAPOB ¢
o0pa3oBaHHeM 001aKOR, BhIMAICHHE OCAIKOB,
HAKOIJIEHHE BO/IbI B MMOMBE HJTH B BOJOCMAX U
MOBTOPHOE UCHAPEHHE BOIDI.

I'unortesa

[IpeanosoxkutesibHoe yTBepK 1eHne, cop-
MYJIPOBAHHOE ¢ LUETbHO IPOBEPUTH
J0THYECKHe WM AMIHPHYECKHE NOCIEACTRAY
HAO/II0 JaEMBIX SIBJICHHUIL.

JloHHbIH

TepMuH, NPUMCHSEMDI B OTHOLLICHHH KH-
BOTHDIX WJIN PACTEHHH, OOUTAIOLINX Ha [He
BOAOEMAL.

EcTtecThenHbie BOOHbIE CHCTEMDbI

CucreMbl, KaK NPABHII0, COCTOSILHME H'3
OCA/IKOB U MUHEPAJIOB M aTMOCDEPBI, d TAK KE
W3 BOAHOU ha3bl; OTH CHCTEMBI MOUTH BCEraa
BKJIOUaT B cedst uactb dnocdephl.

Hcnapenue (noapi)

[IpeobpasoBanue KHAKOCTH B Map MpH
TEMIEPATYPe, NPEBLILUAIOLICH TOYKY KUMNCHUS.

Kanudposka

[1pouecc peryIHpOBKH 1111 TPOBEPKH
npHOOPA B CPABHCHUH € MOKQ3ATEIEM HIIH
CTAHAAPTOM U3BECTHOTO 3HAUYCHUS C
YCTAHOBJICHHEM KAaKOTO-J1H00
NPONOPUHOHATIBHOTO HJIH CTATHCTHUCCKOTO
B3aHMOOTHOIUCHUS MEXKAY MOKA3aHUSIMH
npUOOpa H 3THM 3HAUCHHEM.

KauecTBo BoabI

OnpeaesieHHOE CBOICTBO HJIH ONpeAesIeHHAs
XapaKTePUCTHKA BO/bI, OMUCHIBACMAY ¢
hus3uecKk MK, XHMHUYECKUMH 1
OMOJIOTHYECKUMH MApAMETPaMU.
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Kuenora

JIro0oe BeLuecTBO, IPUBHOCALIEE ATOMBI HITH
nousl Boopoaa (H*) (mpotouel) B opyroe
BCLIECTBO.

Kuciaornoe seniecTso

Bewectso, 115 KOTOpPOro 3HaueHie
nokasaresist pH cocrapnser MeHee 7.

Kuces10THOCTD

|. KosnuecTBo cHAbHOACHCTBYIONIETO
OCHOBaHNSI (HANPHMEP, CAKOTO HATPA),
HeoOXOaUMOE 1UTS TUTPOBAHHA 00pasla 10
yposus pH, cocrapsstouiero npumepso 10,3;
OTHM NapaMeTPOM H3MEPSCTCS CHOCOOHOCTD
BOAbI K HEHTPAIH3ALMKU MO BO3ACHCTBUEM
OCHOBAHHS,

2. Hannuue cBOICTB KHCI0THE (0B1LEYNOTPE-
OUTEIbHOE 3HAUCHHE).

KHCI0THBIR D0XKOb

HoXab. A5 KOTOPOro 3HaUeHHe NokKasaTess
pH coctaBaset metee 6.

Kosiopumerpaueckuii Meton

MHOXecTBO mpoueayp, Mo3BOJSHWNX
HIMEDSITb COAEPXKAHHE PACTBOPEHHBIX
BCUICCTB Ha OCHOBE ONPEAe/ICHHS LBETA
pactBopa. [Tpi aToM gonyckaeTces, 4to
MHTEHCUBHOCTD OKPACKH PACTBOpd
NPONOPLHOHAIbHA KOHUCHTPAURH B HEM
HCCJIEAYEMOTO PACTBOPEHHOTO BELIECTBA.

KoJsiHuecTBo yacTel Ha MMJLJIHOH

EXHHHLbI H3MCPCHHST KOHLICHTPALHH
pactBopenHoro sewecrsa. (B pamkax mpor-
pammbl GLOBE B pacuerax npumensiercs
TAK K€ IKBHBAJICHTHAS €AHHHLbI —
KOJIHUYECTBO MUJLIMTPAMMOB Ha JINTP.)

Ko/mnuectTBo uacreit Ha ThICHYY

EAHHULBI U3MEPEHHST KOHUSHTPALIKH
pacTBOpeHHOro Belectra. (B pamkax
nporpammbl GLOBE B pacuetax
NPHMEHSIETCS TAK K€ DK BUBAICHTHAST €AMHHLbI
— KOJIMUYECTBO FPAMMOB HA JIMTP.)

JlorapudmMuyeckas mkajia

[llkana, B KOTOPOH KaxXaas cJaeayroias
€IMHHIa B 1€CAThb pa’3 00JIbLIC WM MEHbILE
npeapiayuiei.

Mukpocumenc Ha canTumerp (MkCm/cm)

Merpuueckas eanHILA U3MEPEHHS AJIEKTPO-
TIPOBOJHOCTH (AJIEK TPUYUCCK Ol
NIPOBOIMMOCTH).

MoJiekyna

HaumeHbiias a/ieMeHTapHast eIiHILA
XMMHUECKOr0 BELIECTBA (KaK MPaBuJIo,
rpyImna aTOMOB), KOTOpPasi MOXKeT NPUHUMATh
YUACTHE B XUMUUYECKOIi peakInu.

Mo.Jib Ha auTp

Eannnna uamepeHust KOHUEHTPALUK BELIECTBa
B pacTBope.

MyTHOCTD

OTCyTCTBHE HJIM YMEHBLIEHHE MPO3PAUHOCTH,
BbI3BAHHOE B3MYUMBAHHEM OCAAKa.

HanexHocTh JaHHBIX

Crenenb COOTBETCTBHA MEXKY Pe3yIbTaTaMu
HECKOJIbKHX MOBTOPHBIX AHAIN30B 0Opasia
(cM. «TOUHOCTD JAHHDBIX»).

HacpiuenHslii pactBop

PactBop, comepxawmit MakcumasibHoe
BO3MOXHOE KOJIMUECTBO PACTBOPEHHBIX
BELIECTR NPH JAaHHOI TeMnepaType W NpH
NAHHOM [4BNECHUN.

HeiitpajibHbie Boabl

CucreMbl, COCTOSIIUE KAK MPABUIIO W3
0CaJOUHbIX TIOPOA/MUHEPATIOB H
aTMOC(EpDl, & TaK:Ke BOAHON (ha3bl; OHN
MPaKTHUECKH BCCr/la BKIKOUAKT YaCTb
onocdepbl.

HeiiTpaibhblii
Xapakrepusyetes BesmunHoil pH = 7.
Hurpathbiii a30T (a30T HUTPATOB)

Konuenrpauus wurparos (NO, ™ ), Kotopas
UACTO BbIPAXKACTCS KAK OTHOUIEHHE MACCHI
a30Ta K 00beMy BOJBL.

Hutpatnl

Cosn asornoit kueotbl (HNO,). Hutparer
4acTo OTJIHYAKITCS BBICOKOH
PACTBOPHMOCTDBIO M MOTYT OBITh
BOCCTAHORJIEHD! ¢ 00PA30BAHHEM HUTPHTOB
HJIH aMMHaKa.

HurputHbiit a30t (a30T HUTPUTOR)

Konuentpauust hurpuros (NO, ™), KoTopast
4acTO BbIPAXKAETCH KAK OTHOLIEHHE MACChl
a30Ta K 00beMy BOIbI.

Hutpursi

Comm asorucroit kucaorst (HNO,). Hurpurs
YACTO OT/MYAKITCS BHICOKOH
PAaCTBOPHMOCTBIO H MOT'YT ObITb HOJTyYEHBI
13 HUTPATOB NOCPEACTBOM OKHCJIEHUS
HHUTPATOB HJIH BOCCTAHOBJIEHDI C
NOJIyYeHHEM aMMHaKa.
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Oooraienue

[NoBpbllLeHHe MPOAYK THBHOCTH BOJbl
(HanmpuMep, MOCPEACTBOM A00AB/ICHUS B HEe
MUTATCIbHbIX BELUECTB).

O01ee coaepKanyde PACTBOPEHHbIX TBEP/bIX
BelIecTB (CyXoi 0CTaTOK)

OO01uas Macca TBep/IbIX BELIECTB,
OCTAOILASCS MOCJIEe BbIMTAPUBAHHS NAHHOTO
o0beMa 0T(HHILTPOBAHHON BOBI A0 MOJIHOFO
OCYIIECHUS ITOI MacChl B COOTBETCTBHH C
YCTAHOBJIEHHOH CTaHAAPTHON Npouenypoii.

Ocanku

1. ITpoayKThbl KOHAEHCAUNH BOISHbIX TAPOB B
arMmocdepe, BbITadalOUIE Ha TOBEPXHOCTD
3eMJIM (HanpHMED, B BUOE 0K A5, CHETa WK
rpaaa).

2. Boigeaenue tepaoi asbl pactBopa 8
CBSI3H ¢ (PUBHUECKUM NJIH XHMHUECKHM
H3MEHEHHEM CBOUCTB pacTBoOpa (Hanpumep,
nocse A00aBACHNS peak THBA B PACTBOP HJIN
OXJIAKICHHSL PACTBOPA).

OcHoBanmue

Jlroboe BeuecTro, B KOTOPOE APYruM Be-
LECTBOM MOTYT ObITh MPUBHECEHbI HOHbI
Bogopoaa (H*) (mpoToHbi).

ITouxKeHHAA KUCTOTHOCTDb BOAbI

CoCTOsIHHE BObI, OTJIHUAKOLIEECS OUCHD
HU3KHUM COAECPXKAHHEM PACTBOPEHHOTO
KHCJIOPO/A, NPH KOTOPOM NPOUCXOAUT
AeHUTpHhUKaLa (mpeodpa3oBuHHE HUTPATOB
B AMMHAK ).

I1noTHOCTD
COOTHOUIEHHE MACCHI BELLECTBA H €r0 00beMa.
Toka3atesnb KucaoTHocTn (pH)

OTtpuuaTeAbHbIH JJOrapiM KOHUEHTPALHH
noHoB Bogopoaa (H*) (mpoTtonoB) B Bofg,
BbIPAXEHHOU B MOJIAX.

ITpuuBbI 4 OT/INBLI

Ileproanueckiie NORBILEHUS 1 TOHHXKEHUS
YPOBHS BO/Ibl Ha Oepery OKeaHa H B OKEaHCKUX
3a/1MBaX, BbI3BAHHbIE NPUTAKEHHEM JIyHbI U
Conxua. Ipuausb! U OTIMBBI IPOUCXOAAT
NPUMEPHO Kax abie 12 yacos.

IIpoyKTHBHOCTH

KoanuecTBo 06pasyomuxest OpraHnyeckix
BEIICCTB, YCPEMHEHHOE 32 ONpe/IC/ICHHDII
NEPHOA BPEMEHH, HANpUMep, 3a CYTKH W 3a
rof.

IIpo3pautocts

CnocoOHOCTD BELLECTBA K TTPONYCKAHA)
Jiyuell ceta, No3BoJIIoLas HadTroaaTe o
OTYETJIHBO BH/ETb MPEAMETbI, OT/IC/IEHHbIE OT
HaOJTIOIATE IS CI0EM JTOTO BELIECTBRA.

IIpoton

[1010XKUTE/ILHO 3apsiKeHHasA dJIeEMEHTapHas
4acTHLA, COAEPKALWIAACS B IAPE ATOMA, WIH
NOJIOXKHTEJILHO 3apsi>KEHHDBLT aTOM (HOH)
ponopoda (H).

IIpoTounbIi, 0GUTAIOLUHI B IPOTOUHOMH BOJAE

TepMuHbI, TPUMEHSIEMbIE B OTHOLUEHUH
BOJIOEMOB € IBHXK yLLEHCS BOAOH HJIH K
OPraHU3MaM, OONTAIOLINM B TAKUX BOJOEMAX
(pyubsix UJM pekax).

PacTtrop

OnHOpoaHas CMECh, CoaepKalllas aBa
BEILICCTBA MM HECKOJIbKO BELIECTB.

PaCTBOpeHHble TBEPbIC BeleCTBA

Yactiubl TREPABIX BELWECTR (HANpUMEP,
COneit), CTAHOBSAIIMECS YACTBH) XKHAKOCTH
NOCSIE UX NOTPYKEHUS B KUAKOCTh WJTH HX
paccesiiust B XKHAKOCTH.

PacTBopHMocTh

OTHOCHTEbHAS CMOCOOHOCTDL BELECTRA K
PACTBOPEHUID,

PacTBopuTEb

BﬁUJeCTB(), pacTropsrolee Apyroc BCECTBO
C O()pil“l()BilHVlCM pacTBOPA.

PacrBopumoe BeiecTro

BeuiectBo, pacTBopstioleecs B Ipyrom
RBelLECTBE ¢ 00PA30BAHHEM PACTROPA.

Peaktus

BC[HCCTBO, HCNOJIb3YEMOC C UC/IBH)
MOJIYUCHUS PCAKIHH, B YHACTHOCTH, C LUEJIbHO
BbISABJICHUSI HAJIMUHA APYTOro BCUICCTBA.

Co/iepKaHie PaCTBOPEHHOr 0 KHCIIOPOaa

Macca monekyasiproro Kncsopoaa,
PACTBOPEHHOTO B TAHHOM 00'beMe BO/IBI.
PacTBOpHMOCTb KHCIIOPO/AA HEJTHHEIHHO
3A4BHCHT OT TCMIEPATYPhI; B XOJIOAHOI BOAC
MOXET ObITh PACTBOPEHO 0O/IbLIEC KMCIOPOSIA,
yeM B ropsiueii. PacTBOpHMOCTD KHCJ/I0pOAA B
BO/E 3aBHCHT TAKKE OT JaBJICHHS H
COJIGHOCTH;, OBBILIEHHE COJICHOCTH BOABI
TIPHBOMMT K CHUIKEHHIO PACTBOPHMOCTH
KHCJIOpPOAa B BOAE.
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Conepmaﬂne XJI0pa, BbIPA2KEHHOE KakK
KOJIHYECTBO YACTEH HA MHJLJTHOH

[To Becy, KOJIMUECTBO XJIOpa, PABHOE KO-
JIMYECTBY MUJIJIMTPAMMOB XJ10pa Ha JIUTP,
AOMyCKas, YTO OJUH JIUTP BOAbl BECUT OJHH
KUJIOTPAMM.

CoJienas Boja

Bona, coacpxXauaa CoJib HJIH PA3JIHYHBIC
COJIH,

Coienoctb

[oxasaTesib KOHUEHTPALHH PACTBOPEHHbBIX
COJIeH, B OCHOBHOM XJIOpU[IA HATpHSI, B
COJIOHOBATOI MJIH COJIEHON BOAE.

Com

CoefTHHEHNS, MOBBILAIOLINE KOHUEHTPALUIO B
BOIHOM PACTBOPE NOJI0KHTETBHO
3APSIKEHHBIX HOHOB (3a UcKJItoueHrem HY)
WJIH OTPHLATETBHO 3apsi KEHHbIX HOHOB (3a
uckmrouennem OH ). Haubonee
pacnpocTpaHeHHast cob — XJIOpPHI HATPUs
(«MoBapeHHast COMb»).

CosoHOBaTas BoJa

Boaa, cogepxalias pacTBOPEHHDIE COJIH B
KOHLEHTPaUHH, HE JOCTUraroLeii
KOHLEHTPALMU CoJIell B MOPCKOIt BojE, HO
MPEBBIAIOLIEH KOHUEHTPAUNK) COJIEH B
npecHoit Boge. KOHUEHTpAUHs pacTBOPEHHbIX
B COJIOHOBATOH BOJIE COJICH COCTABJISAET, KAK
npasuso, or 1000 go 10000 yacreit Ha
MMJTJTHOH.

Crannpapr

SIBJIEHHE WM BELIECTBO, OTJIMYAOLLEECH
M3BECTHBIM 3HAYEHHEM, KOTOPOE MOXKHO
HCMOJIL30BATD /1151 CPABHEHUS B TpoLiecce
KaMOPOBKH (HAMpUMeEp, CTaHAAPTHbIIi
pacTBoOp, T. €. PACTBOP € H3BECTHOI
KOHLEHTpALKEH ONPEAE/ICHHOTO BEWECTRA);
J0OO0H OMOPHbII (CMPABOYHDIIA) YPOBEHD UJTH
oOpazell.

Crangaprusanms
[TpuBeaeHue B COOTBETCTBUE CO CTAHAAPTOM.
Crok

YacTb HAKAILIMBAIOLIUXCS HA TOBEPXHOCTH
3E€MJIH OCAAKOB, CTEKANOILA B BUAE PYUbEB
WJTH peK.

CrosAunii, o0MTaIOIIMIL B cTOSUEH BOTE

TepMHHBL, OTHOCSIINECS K HEMOABUXKHOI BoAE
WJTH K OpraHn3MaM, OGHTAIOIUM B BOOOEMAX

C HEMOABHKHOH BOAON (03epax, mpymax,
0oJ10Tax).

TurpoBanue

[Tpouecc onpeaesicHus: KOJHYESCTBA JAHHOTO
COCTABHOTO BEILECTBA MTOCPEACTBOM J100aBIe-
HHSI XKUIKOTO PEAKTHBA C H3BECTHOM
CTETeHbIO XMMHUECKOH aK THBHOCTH,
NO3BOJISIOLLH H3MEPSATb 00bEM PeaKk THBA,
HeoOXOUMBIIT 1151 IPeoOpas30BaHus
NCCJIelyeMOT0 COCTABHOTO BElLIECTBa B XO/€
H3BECTHO! peakIny.

Tutpyrolnee BemecTro

Peaktus, go0aBsasemblil B IpoLiecce THT-
poBatusl.

Tonorpacun
[ToBepXHOCTHDIH peJibed) TeppHTOPHH.
TouHocTh 3HAUEHHA

Crenelb COOTBETCTBHSI H3MEPCHHOTO
3HAUCHUS] DAKTUUYECKOMY 3HAUEHHIO (CM.
«HageKHOCTb 3HaueHHsI»).

Y nenbHbIN BeC

OTHOLIEHHE MJOTHOCTH BEIIECTRA K
IJIOTHOCTH BoAbl (mpu Temnepatype 25°C n
JaBJieHud, paioM | atmocdepe).

(MoHOBas KOHLEHTPALHA

YP()BeHb COACPKAHHA XUMHYCCKHX BCLIECTB B
BOAC, NPUBHECCHHLIX B BOAY €CTCCTBCHHbIMM
MpoUeCCaMi, a4 HE B PE3YAbTATE
YENOBEUECKOH NeITEThHOCTH.

@doTocHHTE3

ITpouecc npeoGpa3zoBaHus 3HEPTHH
COJIHEUHOTO CBCTA XUBBIMH OPraHU3MAMH, B
0CODEHHOCTH 3CJICHBIMU PACTCHUSIMH,
CHHTE3UPYHOUIMMHE YTJICBOJbI HA OCHORE
JBYOKHCH YIJIEPOAA U BOJBL.

XJ10pUpOBaHHOCTH (COAepKaHUE X10Da)
KoHHeHTpanus XJopa B pacTBope.
Mlenounocts

KoJiyecTBo cu/1bHOACHCTBYIOIEN KHC0TbI
(HanpuMep, COJISIHOM KUCJI0TbI), HEOOX0aHMOE
4J151 THTpOBaHKsl 00pasua 10 ypoBHsi pH,
COCTABJISIIOLLErO NPUMEPHO 4,5. DTHM
N0Ka3aTesIeM H3MEPSETCs CIOCOOHOCTD BO/IbI
K HEHTPaJIM3aluu NOJ BO3ACHCTBHEM
KUC0THL. [HeaouHoCTb yacTo BeipaxacTes
KaK KoHueHTpauus nonos CaCO, s
KOJIHYECTBE YACTell HA MUJIJTHOH.
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Ienoun

Bewiectro, gnst KOTOPOro 3HAYCHHUE

nokasareJis pH cocrassser doJiee 7.
IBTpohbHKanus

JlocTuKeHue BLICOKOrO YPOBHS MPOAYKTHB-
HOCTH BO/bl, YaCTO CBSI3AHHOE C YBEJHUEHHEM
NMOCTYTJICHHS MUTATE/IbHBIX BELIECTB B BOAY.

JJIeKTPONPOBOAHOCTD (3JIEKTPUUECKAs TIPOBO-
JTHMOCTD)

CnocoBHOCTb BOASIHOTO PacTBOPA K NPOMYCKa-

HUEO QJIEKTPHYECKOrO TOKA. JJIEKTPONPOBO-
HOCTDb 3aBHUCHT OT KOHLEHTPALHH

PACTBOPEHHBIX COJICH (HOHOB), OT THIA ITHX
HOHOB H OT TeMMepaTypsl pacTeopa. Kak
NpaBUJIo, IJCKTPONPOBOHOCTL PACTBOPOB
H3MEPSETCS B MHKPOCHMEHCAX HA CAHTUMETP
(MKCM/cm).
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fnpponornyeckue ncecnepoBaHnAa

JNincT BBOpA paHHbix 06 y4acTke rugponorn4ecKkux uccnenoBaiuim

HaunmeHoBaHue WKoAbl

Bpema BbINONHEHWA U3MEpeHni:
lon: Mecau: _ sbibpate  |AeHp[ " Yac: [ BcemupHoe BpemA

Texywee BpeMA: 18 MoHA 1997 r., 20 4. N0 BCEMUPHOMY BPEMEHN
HavmeHoBaHune

Beegute yHukaneHoe HaMMeHoBaHWe, ONMCLIBAIOLLIEE PACTIONOXEHWE BaALLIEro y4acTka.

MoxxanyitcTa, BBEAWTE MAaKCMMAaNbHOE BO3MOXHOE KOMMYECTRO creayroLlen nicpopmanim.

Korpa Bbl nonyynTte AONONHUTENBHYO MHPOPMALVIO, HEXMUTE LLENYKOM MbILLW Ha

KHOMKY BBOAAEME v BOCNONb3ynTECh (hyHKLMER peaakTpoBaHns nHgopmauuu ob yuacTtke uccnegosanni (Edit a Study
Site).

Uctounduk panubix:(O GPS (O Opyrow ncro4Huk

u.lwpora:I_rpan, MUH. () CeB. L. () HXH. W.
(BBEAMTE NAHHbIE B hopMaTe «56 rpaj. 12,84 MUH.» N OTMETBTE, KakaA WMpoTa UMEETCA B BUAY — CEBEPHAA UM KXKHAA, T. €. K CeBepy o1
3KBATOPA WM K 0Ty OT 3KBATOpAa)

Donarora: [_' rpan MWH. () BOC. A.(D) 3an. A.
(BBEOAMTE paHHblEe B chopMate «102 rpaa. 43,90 MUH.» U OTMETLTE, KakaA RONroTa MEETCA B BUAY — BOCTOYHAA MW 3anapHaA, T. €. K
BOCTOKY OT HyNEeBOI0 MepuanaHa unu K 3anagy ot HeFO)

BobicoTa METPOB
(Hap ypoBHeM MOPA)

Knaccudmkauuna nccneayeMoro sogoema

Tun BoAbI: (O con. (O npecHad

NporoyHan sopa: Opyqeﬁ (O peka () npodee

MpumepHan WupuHa NPOTO4YHON BOALI '—— MEeTpoB
Cronyvan Bopa (O NPyA (Oo3epo () pesepsyap () npoqee
Pa3mepbl

BopoeMa co croayen sogoit: O ropasgo Memsie, uem 50 x 100 m (paamepbl cyT6. NonA) O npumMepHo 50 x 100 M (paam. yTH. nonA)
O ropaspo 6onblue, yem 50 x 100 M (pazmepsl yT6. nonAa)

Ecnn pa3mepbl U3BECTHbI: MpUMeEpHAA NNowanb CTOAYeN BOAbI r KB. KM CpenHAA I'J'I\/OIAHa CTOAYEN BOObI METPoB

Mecro otbopa o6pasuos: ()cTok O6eper Omoct O noaka O uctok

MyTHOCTB Bop.bl:OnpospaqO MYyTHaR O HEU3BEeCTHA

Moxete nv Bbl BURETD AHO? Oha O Her

Beperoson marepunan: O noysa (Okameb () 6eToH O pPacTUTeIbHOCTb

OcHoBHan

nopoga: Orpanut () ussectHak O synk. nopopel () cMelw. ocanouHsie nop. () HEM3BECTHa

Habop anA onpepeneHuA copepXaHnA pacTBOPEHHOro kucnopopa
Uarotosutens: OlaMotte (O Hach O Apyron

GLOBE™ 1997 [Tpunoxenue - 23 [uaponornyeckue HCCAEA0BAHIHS




HanmeHoBaHue

Moaenn:

Habop pnA onpepeneHuR WEeNOYHOCTH
Warotosmtens: LaMotte  Hach  [pyro#n

Hanmenosanne
Mogpenwn:
Koadpd. npeobpasosaHua:

Ha6op oA onpepeneHns COAePXXAHUA HNTPATOB
WsrotoButens:  LaMotte Hach BApyron
HanmeHosanne

Moaenu:

Habop anA TMTPOBAHWA CONEHOCTH
WarotoButens:  LaMotte Hach HApyron

HaumenoBaHue
Mopenu:

NOAA/Forecast Systems Laboratory, Boulder,Colorado
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fmpponornyeckue

nccnepoBaHuA

Jluct BBOZA AaHHbIX O
NOBEPXHOCTHbIX BOZAX

WaenTnpnkaunonHbil HoMep rpynnbl noarotoBkn B CLUA

BpeMFI BbIMNOJIHEHWNA M3MepeHl/Il7II

lon: MecAu: [  Beibparb | Aens: Yac: [ """"" " BCEMMPHOTO BpeMeHM
Tekywee Bpema: 13 nonA 1997 r., 16 4. N0 BCEMUPHOMY BPEMEHN
PacnonoxeHnune yyactka

uceneposannnm: | 01 Pyuen K 10ry OT WKOnb ]
WCcTOYHMK BOAbI: HOpmanbHoe COCTOHHMEI
NPO3PAYHOCTb
NnotHocTb 06nayHOFO
noKpoBsa: ACHO paccesH. pasops. CANOLWHOM
O OoénaKa Ooénaka O NOKpPOB

Beepute Tpebyemblie HUXE AAaHHbIe B 3aBUCUMOCTY OT TOr0, KAKOU METOL ONPeneneHns npo3paqvHocTy Bob!
MPUMEHANICA — C MOMOLLbIO AUCKa CEKKN UiIn C MTOMOULbHO TPYOKU 114 3aMepa MyTHOCTH BOAbI.

MepBbiA TECT C NOMOLWbLIO AMcKa Cekku ] )
FnybuHa, Ha KOTOpown ANCK ncuesaeT (M): ny6., Ha KOTOPOWN AUCK CTAHOBWATCA 3ameTer (M)

PacctoaHne Mexay MeTKoV Habnoaarena Ha BEPEBKe U NMOBEPXHOCTLIO BOAbI: I metpos

Bropoin TecT ¢ noMoutbro aucka Cekkn . } e
ImybuHa, Ha KOTOpPOW ANCK UCHe3aeT (M): { [myb., Ha KOTOPOW ANCK CTAHOBUTCA BaMeTeHE (M)
1

PaccToAHve mMexnay MeTkon Habnopatens Ha BEPEeBKE U NOBEPXHOCTLIO BOALL: { ' MeTpos

Tpernir Tect ¢ nomowbio agucka Cekkn
Imybuha, Ha KOTOpON ONCK UCHe3aeT (M): [

_ PR
[nyb., Ha KOTOPOW ANCK CTAHOBUTCA 3aMETEH| (m)

PaccTtoaHvie Mexay METKon HabnoaaTena Ha BEPEBKE U NOBEPXHOCTLIO BOAbI: [ METPOB

TecT ¢ nomoubio TPY6GKU ANA 3aMepa MYTHOCTU BOAbI:

lpumedyarne. Ecnn n3obpaxenme Ha aHe TpyOKky nepectaeT ObiTh 3aMETHLIM 1ePea MaKCUMAaTbHbIM 3aM0IHEHNEM
TPYOKM BOAOH, BBEANTE N3MEPEHHYIO BbICOTY CTO0a BOALI, €M n3006paxeHve Ha AHe TpyOku He nepecraer 6biTeb
3aMETHbIM fiepPel MakCUMallbHbIM 3an0NHeHneM TPYOKu BOQON, BBEANTE ASMHY TPyOKN.

Tect 1 {cm). 3ameTHO Ni n3obparkeHne Npyu MakCuManbsHoOM

1 3anoNHeHun Tpyokn? D
Tect 2 (CM): [ 3aMeTHO I n306parkeHne Npm MakCUManbHoM

1 3ano/iHeHUK TPpYOkn? D

TecT 3 (CM): { T 3aMeTHO N n3oBpa)keHue Npu MakCumManbHoM D
3anonHeHnn Tpybkn?

TEMNEPATYPA BOAbI o
Temneparypa BOﬂ.bI21 rpapycos no wkane LlenbcvA

COAOEPXXAHUE PACTBOPEHHOTO KUCNOPOAA S

CpenHee conepXaHne pacTBOPEHHOrO KUCNOpOaa B 06pasie soab!:! MI/1 (3KBMBANEHT KOMMYECTBA YaCTEN HA MUITTIUOH)

KMCNOTHOCTDL (pH) BOAbI

CpepHee 3Hauenmne pH: " METOf M3MEPEHMNA: |: BLIOPATH I

SNEKTPONPOBOAHOCTb
CpenHAA aneKTpoNpoBOAHOCTL 06pasua BoabI: | " MWKDOCWMEHCOB Ha CM

CONEHOCTb
MNyHKT perucTpaunn NPUINBOB 1 OTIMBOB.

1

HaumeHoBaHme yyacTka: |
i

LWwupora: {_eran muan. Oces. wup. O oxH. wup.

(BBEAVTE paHHbie B (hopMaTte «56 rpap. 12,84 MUH.» 1 OTMETLTE, KAKARA LLMPOTa UMEETCA B BULLY — CEBEpHaA MK KXKHAaR, T. €. K CeBepy
UMK K 0Ty OT 3KBaTopa)
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BpeMA HACTyNNeHMA NPUAMBA AW OTAUBA NEepen, BhINOJIHEHMEM N3MEPeHNiA (Mo BCEMUPHOMY BpeMeHn):
Yacos: r MunyT: Mpunne OTnus

BpeMmA HacTynneHnA NpUAnBA UKW OTANBA NOCNE BbINOJHEHUA M3MEPEHUA (N0 BCEMUPHOMY BPEMEHM):

Yacos: h MunyT: Mpunue OTtnue

Bsenute Tpebyembie HUXe AaHHbIe B 3aBUCUMOCTY OT METOAA U3MEDEHNA CONEHOCTY (U3MEDEHNA AEHCUMETDOM UiTh TUTPOBAHUA).

MeTop M3MepeHUA C NOMOLLLIO AEHCUMeTpa

Temnepartypa ob6pasua Boabl B COCYAe BMeCTUMOCThro 500 mn (°C):

YoenbHbin BeC 0bpasua BOfAbi:

ConeHocTte 06pasua Bogbl: [— (vacten Ha TbiCcAYy)

: N Ha TbiCAYY)

MeTop, TUTPOBAHUA CONEHOCTU:
ConeHocTb obpasua Boabl: i (4acten Ha TbicA4y)

ULENOYHOCTb

CpenHAA WwWeno4yHoCTbL ob6pasua Boabl: ]— mr/n CaCO,

COAEP>XXAHUE HUTPATOB

CpepHee copepXXaHne HUTPATOB U HUTPUTOB B o6pa3sue Bopbl: MT/1T HUTPUTHOMO U HATPATHOro a3ota
CpenHee copepxaHue HUTPMUTOB B obpasie BOAbI: MT/1T HATPUTHOIO a30Ta
NpuMeyaHua:

|
|

Bsop, 3Tux paHHbix Tpebyetca ¢ uioHA 1997 r. CnpasoyHan nHdopMaums.

@ O N i

NOAA/Forecast Systems Laboratory, Boulder,Colorado
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