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H!!SIQHI/ITg IbHasl 3aluCcKa

[Iporpamma «XuMuUSI OKpyKalolled cpeapl» NpeAHa3sHadeHa s ydamwmxcs 8-9
kinaccoB. Kypc paccunran na 15 wacos. Peanmuzammst kypca mpoBOIUTCS Ha 0asze IIEHTpa
«Touka pocray MBOVY «Amnakckas OOII», Bxitouaer wucnoyib3oBanue Ludposbix
naboparopuit «XuUMUs» U « IKOJIOTHS.

Henap kypca — yriyGieHne 3HaHUN y4alllMXcsl IO XMMMHM, TOBBIIIEHHE MHTEpeca K
M3YYCHHUIO XUMHH; (GOPMUPOBAHHE YMEHHI W HAaBBIKOB B MPOBEACHUH MPAKTHUECKUX PaldoT,
pa3BUTHE TBOPYECKUX CHOCOOHOCTEH M OpHEHTanus Ha BbIOOp mpodeccuii, CBA3aHHBIX C
XUMHUYECKUM IPOU3BOJICTBOM.

B mporpammy maHHOro Kypca BKJIIOYEHBI BOIPOCHI 3KOJIOTMM, OXpaHbl IPUPOIBI,
XMUMHMUYECKON TEeXHOJoruu, Omoxumuu. MXx paccMoTpeHHe BO B3aUMOCBSI3U C XMMHUYECKUM
COJIep’KaHHEM TMO3BOJIUT CHOPMYIUPOBaTh y 00yUarolUXcs IPEICTaBICHUE O POJIM XUMUHU B
PELIEHNH PKOJIOTUYECKUX MTPOOIEM Ha COBPEMEHHOM 3Talle.

Beaymumu uaessMu 1TaHHOTO Kypca SIBIISIFOTCSL:

N3yuas cocTtaB, CTpoeHHE M CBOMCTBA BEIIECTB, XUMHSI MOXKET OOBSICHUTH, KaK BEJET
ce0s TO WM MHOE BEIIECTBO B OKPYKAIOMIEH cpelle, KaKoe BO3JICHCTBHE OHO OKa3bIBaeT Ha
OMOJIOTHYECKHUE CUCTEMBIL.

Hcnonw3ys pazHOOOpa3HbIE METOUKH XUMHUKO-aHATTUTUYECKOTO KOHTPOJISI COCTOSTHUS
00BEKTOB OKpYXAIOIIeH cpenbl, XMMHS MO3BOJISET MOJYyYUTh UH(DOPMAIINIO, HEOOXOIUMYIO
JUTS TTOCJICTYFOIIETO MPUHATHS PEIICHHUHA O TPE0TBPAIICHUH TOCTYIUICHUS BPEIHBIX BEIIECTB
B KOHTPOJIMPYEMbIC 00BEKTBI, OUUCTKE ITHX 0OBEKTOB, CITOCO0AX WX 3aIUTHI U T.1.

DKOJIOTU3UPOBAHHBIN KypC XHMMHUHU J1a€T BO3MOKHOCTHh PACKPBITh OCOOYIO POJIb ATOM
HayKH B OOpbOE C 3KOJOTMUYECKUM HEBEKECTBOM, MPOSBISIIOIIMMCS B YKOPEHHUBIIEMCS
MPEJICTAaBJICHUH O «BHHOBHOCTH» XHMHUU B CIOXKHUBIICHCS SKOJOIMYECKOW CHUTYyallHH,
MIPUBJIEYDb IIKOJBHUKOB K HCCIIEIOBATEIbCKONW paboTe MO M3YUYEHHUIO COCTOSHUS MPUPOJIHOM
Cpelbl, BOCIIUTATh Y HUX YYBCTBO JIMYHOW OTBETCTBEHHOCTHU 3a €€ coxpaHeHue. Jlyig storo
MPEeIyCMOTPEHO  MPOBEIECHUE MPaKTUKyMa, BKIIOYAIOLIEro JlabopaTropHble  paloOThI,
JI€MOHCTPAIIOHHBIEC OTbBITHI, IKCKYPCUH, HAMKMCAHUE HCCIIEOBATEIbCKUX paboT, ydyacTue B
HayYHO-TIPAKTUYECKUX KOH(MEpPEeHIIHSIX.



S :ggz!gpmaﬂng IporpamMmmpbl.

BBenenue (14ac)

XuMHUS U OKpyXKawolas cpena, MOHUTOPHHI COCTOSIHMS OKpyXkaromen cpensl. Hayunsie
OCHOBBI OXpaHbl OKPYKAarOLIEH CPeIbl.

Tema Nel. «Xumus u 3xoj10rusi armocdepbi» -44acon

Crpykrypa atmocgepsl. CocTaB Bo3ayxa. XUMUYECKUE TIPOIYKThI, TEXHOT€HHO MOIMAAI0IINe
B atMocdepy (OKCUABI Yriiepoja, cepbl, azoTa). lIpuumHBl paspyilieHuss 030HOBOTO CIIOS.
[TapuukoBsiii 3dpdext. Doroxumudeckuit cMmor. Kucmotueie noxau. BiusHue ykazaHHBIX
MPOIIECCOB Ha Ouocepy M demoBeka. DKOJOTMUECKHIT MOHUTOPUHT BO3/IyXa: OMpEEICHUE
3arps3HEHHOCTH BO3JyXa IO CHEKHOMY IIOKPOBY; pOJIb TPAaHCIOPTa B 3arpsS3HEHHOCTH
aTMocQephbl, OTIpeIeIeHUE 3aIbUIEHHOCTH BO3yXa METOIOM JINXEHOMHAN(PHUKALINH.

[IpakTrueckue paboThl (c MprUMeHEeHHeM o0opyoBaHus 1eHTpa «Touka pocTay:
1. MoHuTOpHUHT coaepKaHUs OKUCH YIJIepoJia U KUCIOPOAa B aTMOC(EepHOM BO3TyXe
2. MOHUTOPHHT TeMIepaTypsl aTMOC(EepHOTO BO3/IyXa U OTHOCUTEIFHON BIaXHOCTH
BO31lyXa
3. Mownutopunr pH mpo6 cHera, B3STHIX Ha TEPPUTOPUH CETUTEOHON 30HBI

Tema Ne2. «XuMHUA ¥ YK0JIOrus BOALI» - 5 yacos

Pacnipenenenne Boawl Ha 3emite. BomHbie pecypcsl cTtpanbl. Bosia B ObITY, IPOMBIIIIIEHHOCTH,
CEIbCKOM XO3SUCTBE, Mpupoae. Mepsl OOphOBI C 3arpsi3HEHUSMH BOABL. METO/Ibl OYHCTKH
BOJIbl. DKOJIOTUYECKHIT MOHMTOPUHI — aHAJIW3 BOJ Pa3IUYHBIX MCTOYHHUKOB: OIpE/AeICHHE
MPO3PAaYHOCTH BOJIbI, OPTaHOJICEITUYECKUE METO/IbI ONPEEIICHUs 3araxa BOJIbl, ONpeIeIeHHe
pH mpu momomy MHAMKATOPOB, SKCIPECC METOJbl OLIEHKHM XHMHYECKOTO COCTaBa BOJbI
(ompeneneHue  CoIep)KaHHUA ~ HOHOB  Kenle3a,  Cyiab(aT-MOHOB,  XJIOPHI-UOHOB),
MUKpPOOHUOJIOTMYECKUN aHAIN3 BOIbI.

[IpakTueckue paboThl (Cc mMprUMeHeHneM o0opyioBaHus IieHTpa «Touka pocTay):
1. MouuTtopunr pH BOJbI OTKPBITHIX BOJOEMOB
2. OrmpeneneHre MyTHOCTH MMOBEPXHOCTHBIX U POJIHUKOBBIX BOJ
3. Ormpenenenue coaepkaHus xKeye3a B IPUPOJIHBIX BOAAX
4. MukpoOUOJIOrHUECKUi aHAIINU3 BObI

Tembl NPOEKTHBIX PA0OT M COOOICHUH YA XCSH:

Cr1ocoObI OUHCTKU MUTHEBOI BOIEI.

[Ipoexkrt: «MccnenoBanne 3KOIOTHUECKOTO COCTOSIHUS BO3ayxa B ¢.Komay.
[Ipoext: «MccnenoBanne moA3eMHBIX UCTOUYHUKOB MUTHEBOM BOAbI B c.Koma u
c.tanmay.

HpOGKTZ «CHer — WHAUKATOP YUCTOTHI BO3AyXa»

Jluteparypa:

1. T'muaka H.A. «O0mas xumusy. JI.: xummust, 1988

2. DHIUKIONEIUYECKHUA CI0Baph IOHOTO XUMHKa. M.:1989

3. bormanosckuii I'.A. Xumuueckas 3xojorusd.- M.: uzg. MI'Y, 1994,



4. Dxonoruueckas xumus / moxa pea. Kopre. — M.: Mup, 1996.
5. Kpuyman B.A. Kuura ans urenus no Heopranuueckoit xumun. — M.: IIpocsemienue,1983.
6. IlmotHukor B.B. BBenenue B sxosnoruueckyro xumuto, 1989.
TemaTHYecKoe NJIAHUPOBAHMeE.

Neni/m Tema 3aHaTHH KounuecTBo Tun 3ansaTuii
4acoB
1 Beegenue: «XuMus OKpyKaromen cpebhy 1 nekuus — 6ecena
Tema Nel: «Xumusg udKonorusa armMocdeprl (4 yacon)
2 MounwutopuHT pH BOJIBI OTKPBITHIX BOJIOEMOB 1 TICKITHUS,
MPAKTUKYM
3 OmnpenerieHne MYTHOCTH TOBEPXHOCTHBIX H 1 TICKITHS,
POJIHUKOBBIX BOJI MIPAKTUKYM
4 Ompenenenue  COAEpKaHHMS  JKelle3a B 1 JIEKIIHS,
MIPUPOJTHBIX BOJAX MIPAKTHKYM
5 Oxpana atmochepsl 1 HUTOTOBOE 3aHSITHE
Tema No2: «XyMHA W IKOJI0IHA BOARD (D yacoB)
6 MounwutopuHT pH BOJIBI OTKPBITHIX BOJIOEMOB 1 JICKITUS,
MPAKTUKYM
7 OmpeneneHre MYTHOCTH TOBEPXHOCTHBIX H 1 JIEKIIHS,
POJHUKOBBIX BOJ MPAKTUKYM
8 Onpenenenue COJIepKaHUS JKeiesa B 1 JIEKIIUSL,
MIPUPOJHBIX BOJAX MPAKTUKYM
9 MukpoOHOIOrMIEeCKUI aHATN3 BOIBI 1 JIEKIIUSL,
MPAKTUKYM
10-14 | IToaroToBka pedepatos, MIPOCKTOB, 5 WHIUBHIyaJIbHAS
HCCIIeI0BaTeNIbCKUX paboT mo teme «OxpaHa paboTta yyammuxcs
OKPY’KaIoIlel CpesibD»
15 [IpesenTanus paboT yqamuxcs 1 KOH(EpeHIIHS
MNPUJIOKEHUE

MarepuaJbl AJ151 3AaHATHH:

Beenenue

Sausrue 1.




Jleknusi: «XuMHSA OKPYKAKOLIEH Cpeabl»

Ilngn: 1. YenoBek u okpyxaroias cpeja.
2. Okpyxaromas cpeia 1 €€ CTpyKTypa.
3. MoHHTOPHUHT COCTOSHUS OKpYsKatomiei cpeapl. OCHOBHBIE BHJIBI MOHUTOPHHTA.
4, COBpeMeHHI)IC moaAXxoJbl K CO3JaHHUIO MAJIOOTXOAHBIX SOHEPTO- U
pecypcocOeperarmnmx TeXHOJIOTHiA.

Jlumepamypa:

e Bormanosckuii I'.A. XuMmnueckas sxonorus.- M.: n3n. MI'Y, 1994,
e Dkoyornyeckas xumusi/ mox pea. Kopre. — M.: Mup, 1996.
e  DHIMKIONEANYECKUN CIIOBApPh FOHOTO XuMuKka. M., 1989.

Tema Nel: «Xumus u 3x0J10rus atMochepb»

3ansaTue 2.
Jleknusi: «XuMHA ¥ IKOJIOTUs1 aTMOChEpPbD»

Ilnan: 1. IlpoucxoxeHrue U COCTaB aTMOChephl.
2. OCHOBHBIE XUMHUYECKHUE MPOIIECCHI B BEPXHUX CIIOSIX aTMOCHEPHI.
3. 3arpsizuuTtenu arMmocdepbl. KucioTHbie ocakm.
4. TIpo6ieMbl TOKAITBHOTO | TJI00AIBHOTO 3arpsi3HEHMS BO3YIITHON CPEIbI.

Coo01menust yyammxcs:

- «O30HOBBI CJION — 3aIUTHBIN KpaH 3eMIIn»
- «[TapuaukoBBIi 3 DHEeKT

- «©OTOXUMUYECKHUIA CMOT»

Jlumepamypa:

e bBormanosckuii I'.A. Xumudeckas sxonorus.- M.: u3a. MI'Y, 1994,

e Brnaaumupo A.M.u 1p. OxpaHa oKpyXarouiei cpeibl.

e Kpuyman B.A. Kuaura ans ureHus no HeopraHM4ecKod XuMuu. — M.
[Ipoceenienue, 1983.

e [InorauxoB B.B. Beeaenue B sxonorudeckyro xumuro, 1989.

e Dxonoruyeckas xumusi / moxa pea. Kopre. — M.: Mup, 1996.

e DHUUMKIONEANYECKUH ClIoBaph I0HOTO XuMuka. M., 1989.

Jausrue 3.



HpaKTH‘leCRaH paGOTa: «KHCIIOTHBIE 0K

I_[e.m,: OLICHUTH BJIHNAHHC aTMOC(i)epHBIX O0CaaAKOB Ha KHCJIIOTHOCTb aTMOC(i)eprIX OCaaKOB;
HAaY4YUTb MOJCINPOBATH ABJICHHUA «KUCHOTHBIN JOXIb>» B na60paT0pHHx YCJIOBUSAX.

Oo0opynoBaHue U PeaKTUBBI:

CKJISTHKA C OOpe3aHHBIM JTHOM (MJIH SKCUKATOP)
CTaKaHbl XUMHUecKue Ha S0cm® — 3miT.
IUIIETKH Ha 2,5MJ1. — 21T,

JaKMyc (BOJHBIN pacTBOP)

cosstHas kucioTa (1:1)

ruipokapOOHaT HaTpUs (KPUCTAJUIUYECK. )
XJIOpHAs U3BECTh

azortHas kucyora (1:1)

Cynb(GUT HATPUS (KPUCTATITNYECK. )
cepHas KucioTa (KOHII. )

pactBop ammuaka (25%)

- JIUCT. BOJIA
Xox pa0doThI:
1. CobGepure mpubdop, n3o00pakeHHBIM Ha pUCYHKEe 1 U coOmpaiiTe ero nepen
KaXX/IbIM OTIBITOM:
1- XuMuueckuit cTakaH (MCTOYHUK)
2- XUMUYECKUU CTaKaH (JI0XKICBBIC KATlIH)
3- XMMUYECKUN CTaKaH (KOHTPOJIb)
4- cxisiHKa ¢ 0Ope3aHHBIM JHOM (MJIH SKCUKATOP)
5- mpoOka
6- nucTouku Oaap3aMuHA.
OmnbiT Nel «IlosrydeHne yriieKucJ0ro ra3a M ero BJusiHue Ha KHCJIO0THOCTh BOAbD)
1. Bcrakanl (MCTOYHUK) BHECHTE 1T. THApOKapOOHATA HATPUS
2. B crakansl 2 u 3 BHecute 10 -15Mi1. 1uCT. BOJbI U 100aBbTE TAKMYC
3. Psamom ¢ xumuueckumu ctakaHamu 1 v 2 momMecTuTe JIMCTOYeK Oaib3aMHUHa
4. TlpuotkpsiB mpoOKy 5, OBICTPO BHECUTE B cTakaH 1 1mut. consiHo kucnotsl (1:1)

HpI/I BHCCCHHHU B CTaKaH 1 COJISTHOM KHMCJIOTBI IMPOUCXOOUT PCAKIIUA:

robbdE

NaHCOs + HCI = NaCl + H, O + CO:

OnbiT Ne2 «ITosyyenue oxcuaa azora (1V) »

B crakan 1 momectute Ir. XJIOpHON U3BECTH

B crakan 2 u 3 Baecure 10-15mi1. nucT. BOJBI U 1006aBhTE TAKMYC

PsanoM ¢ XuMHYeCKMMH cTakaHaMu 1 U 2 MOMECTUTE JTUCTOUEK Oaab3aMuHa
[TpuoTkpsIB MPoOKy 5, OBICTPO BHECHTE B cTakaH | 2Mi1. a30THOH kucioThl (1:1)



[Tpu BHEeceHuu B cTakaH 1 a30THOM KHCIOTHI MPOUCXOJUT PEAKIIUS, COMPOBOKIAFOIIASICS
BbIJIeNIeHHEeM okcuya azoTa (IV) :

Ca(Cl0O). + BHNO3 =Ca(Cl0O3)2 +8NO, +4H,0
3NO, + H, O = 2HNO3z + NO

OnpIT Ne3 «Ho.ﬂyqelme OKCH/IOB CEPLI H UX BJIUAHHUEC HA KHCJTOTHOCTH BOALD»

B crakan 1 momecturelr cynbdura HaTpHS

B crakan 2 u 3 Baecure 10-15mu1. 1ucT. BOJIBI U JOOABHTE JITAKMYC

Psnom ¢ xumuueckiumu cTakanaMu 1 U 2 momMecTuTe IMCToYeK Oanb3aMuHa
[Ipuotkpoiite mpoOKy 5 1 ObIcTpo BHecUTe B cTakaH 1 2mil. KoHI. CepHOM KUCIIOTHI.
IIpu BHecenuu B ctakaH 1 ¢ cynbduUTOM HaTpHsl KOHI. CEPHOM KHCIOTHI MPOUCXOTUT
peaxiusi, COPOBOKAAIONIASACS BbIACIECHUEM OKCUIOB CEPBI:

el Nl =

Naz SO3 + H2SO4 = Na2 SOz + H2 0 + SO2
2502+ O2=S03
SOz + H20 =H2S04
ITocite BBITIOIHEHHS BCEX OTILITOB CBOM HAOIIOIECHHSI 3aHECUTE B TAOJIHILY:

OIIBIT Nel OIIBIT Ne2 OIIBIT Ne3

Wsmenenus
MIPOUCXOISIIINE c
JINCTOYKOM
Oanp3aMHUHA

[Tocnie onbITOB A1 HEWTpaAIU3allMd BCEX CKOMUBIIMXCS ra30B IMOJ CKISHKON 4, MPUOTKPHIB
mpoOKy 5 OBICTPO BHECHTE B OJMH W3 CTakaHOB Smil. amMuaka (25%) , TOJIbKO Mmocie
MIPEKpaIleHUs peaKIMi BEIMOKTE MOCYY.

3anstus 4-6
IIpakTHyeckasi padoTa: «IKOIOrH4eCKHi MOHUTOPHHT BO31yXa)

He.]]b: HU3YUUTDb PA3JINIHbIC CII0COOBI OMPCACIICHUS CTCIICHU 3arpA3HCHHOCTH BO3yXa.

OnbIT Nel

n H HEHHOCHU 6030VXd C I Ju HUK /1]

ﬂg&gﬂggﬂﬁgkﬂgggl
He.m;: OHpeI[eJ'II/ITL CTCIICHD 3arpsA3HECHHOCTH BO3ayXa B 1. HpOCGK

OoopynoBanme: kycouku kaprona (50 Ha SOMM), JIUTKas JICHTA, CPE3bl JIMIIAHHUKOB OTHOTO
Buja, ke [1BA.

Xox padboThI:




1. AxkypaTHO MOAroToBbTE 4-6 CPE30B KOPBI C JIEPEBHEB C OJMHAKOBBIMH 110 pa3Mepam
JUIIAHHUKAMM, TPUKPENIUTE UX K KyCOUKaM KapTOHA.

2. C momouibl0 JIMOKOW JICHTHI KYCOYKM KapToHa C JHUIIAHHMKAMH TPHUKPENHUTE K
pa3nu4HbIM OOBEKTaM (CTEHaM, JEpPEBBSAM, CTOJOAM) Ha Pa3HbIX PACCTOSHUAX OT
aBTOJIOPOTH, KOTCIBHOM, MPOMBIIIIJICHHOTO Tipennpusitus (achanbToBbril 3aBoa JAI1-
33). OMH KOHTPOJILHBIA KYCOUSK MPUKPEIIUTE B YCIOBHO YUCTOM MECTE.

3. IlpoBenute HabmOAEHUS 32 W3MEHEHHWSMH pa3MepoB, (opM W IBETa JHIIANHUKOB,
odopmuTe pe3yabTaThl B BUJE TAOIHIIBI M CACTANTE BHIBOJIBI.

HN3meHenus B HN3menenue popmbl N3menenue
pa3zmepax BeTa

OnbIT No2
esb: onpenenuTh CTENEHb 3arPsI3HEHHOCTH BO3ayXa B 1. [Ipocek 1Mo CHe)KHOMY ITOKPOBY.

OOopynoBanme: pyrneTrka, IPOHYMEPOBAHHBbIC IIAKEThl, YHHUBEpPCAIbHAs WHIUKATOpPHAS
Oymara, XMMHYECKHUEe CTaKaHBI.

Xoxa padoThI:

=

BbI0OpaTh HECKOJIBKO TOYCK B Pa3HBIX y4acTKaX CBOEIO HACEIIEHHOTO ITYHKTA.

Craenarp miormaaku s B3stus mpo6 (1 Ha 1m).

3. B3saTb mpoObI cHera ¢ KaXkI0W TUIONIAJIKA M Pa3JIOKUTh B TIPOHYMEPOBAaHHBIC TAKETHI
(TaKeThl MOKHO XPaHUTh B XOJIOJMIBHHUKE, HAa OAJIKOHE, 32 OKHOM).

CopaepKMO€ TaKETOB PACTOIMHUTh, IOBECTH O KOMHATHON TeMIEepaTyphl.

[IpoBeputh 3arps3HeHHEe CHera Ha BOJOPOAHBIN mokazatens (pH): cMoumB
WHIUKATOPHYIO OyMaXXKy B TallOi BOJIE U CPAaBHUB €€ LIBET CO IIKaION I[BETHOCTH.

6. Cpaenarb BEIBOJ,.

N

ok

CHer MOXET HMETh Kak KHCIIYIO, TaK W MHICJIOYHYIO PpCaKOu, B 3aBUCUMOCTHU OT
npeo6ﬂa;[aHmI TCX WJIM UHBIX 3arpA3HAIOMINX BCIICCTB. Ecnu B cHer nonamarot KHUCJIOTHI, OH
ano6peTaeT KHCIIYIO CpCay. Brinmagenue coeauHeHUMN MCTAJIJIOB, ApOMATHYCCKUX
YIJICBOJOB 3alIC/Ia4YUBaACT CHCT.




OneIT Ne3
Ponv mpancnopma ¢ 3azpasnenuy ammocdepol
Heab: onpenenuts poiab TPAaHCIIOPTA B 3arps3HEHUH Bo3ayxa B 1. [Ipocek.

Oo6opynoBaHue: 4achl, TUTAHIIETHI C TAOIHUIIAMHU.

Xon pa6oThi:

Br16paTh myHKT HaOII01eHUH.

Onpenenuts Bpems HaOmoaeHui (ot 30MuH. 10 1yaca).

B Tabnuiie OTMETHTB Ka)/Iyto MPOEXaBIIyI0 MAIIMHY B TY U APYT'YIO CTOPOHY.
VYKa3arh: 4NCIIO ¥ MECSII, BpeMsI HaOMIOICHUs], JaHHbBIC 3aHECTH B TAONHUILY:
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5. Tlocne nmpoBeIeHHOTO MoJcUeTa CAeIaTh aHAIU3, TOCTPOUTH I'Ppa(HK WK JHarpaMMEl,
0000IIUTH JaHHBIE.

3ansTue 7.
Hrorosoe 3ansitue: «Oxpana armocgepbn»
3amuTa ucciae10BaTeNbCKIX padoT:

- «MccnegoBaHue SKOJIOTHUYECKOIO COCTOSHUS BO3/JyXxa B I. HpOCGK»
- «Cuer — HUHAUKATOP YHUCTOTHI BO3AyXa»

Tema Ne2: « XuMHSA B DKO0JIOTHA BOIbD»

3augrue 8.

Jlexnusi: «XuMHA ¥ IKOJOTUs ruapochepb»



1. Bognas o6osouka 3eMIIH.

2. CrpykTypa H MpOoUCX0XaeHrne MHUPOBOTo OKeaHa.
3. 3nHaueHue U pecypcbl MHPOBOTO OKeaHa.

4. IlpecHbie BOBI.

Ilan:

Jlumepamypa:

e Bormanosckuii I'.A. XuMmudeckas sxonorus.- M.: u3n. MI'Y, 1994,
e Dkonoruyeckas xumusi/ non pea. Kopre. — M.: Mup, 1996.
e DHIUKIONEANYECKUN CIIOBaph I0HOTO XuMuKa. M., 1989.

Saustue 9.
Jlekumsi: «Boaa B :xu3HU YesioBeka. OxpaHna Boa»

Ilnan: 1. icTouHMKM 3arpsi3HEHUS BOJIBI.
2. Mepsl 60pBOBI C 3arpsS3HEHUEM BOJIBI.
3. OxpaHa BOJIBI.

Cooluenue yyammuxcs:
- «Bona u e€ 3HaueHue B )KU3HU YETIOBEKa»

Jlumepamypa:

e bormanoBckuii I'.A. Xumudeckas sxonorus.- M.: u3n. MI'Y, 1994,

e Biamumupos A.M.u np. Oxpana OKpyKarouen Cpepl.

e Kpuyman B.A. Kuura 151 yTeHHs IO HEOPraHUYECKON XUMUU. — M.:
[Ipoceenienue, 1983.

e [InotnuxoB B.B. Beenenue B a3konornueckyro xumuro, 1989.

e Dkosornueckas xumus / mox pea. Kopre. — M.: Mup, 1996.

e UHurepHeT — pecypchl.

IIpakTuyeckas padora: « O4HUCTKA BOAbI B NOXOAHbIX YCJI0BHAX)

Ileab: HayYHTh J€IaTh BOLY IPMIOAHOMN ISl TIUTHS B SKCTPEMAIBHBIX CHTYaIHSX.
CI0COb Nel:

OO0opynoBanne M peakTHUBBI: Kojaba KoHUYeckas Ha 250MI1., majoyka CTEKJISHHAs ¢
PE3UHOBBIM HAKOHEYHHUKOM, IITATUB C KOJIBIIOM, BOPOHKAa , CTaKaH XWMHYECKUN He
250mu1., T0XKKa-/103aTop, GUIBTP, TOBapeHHas COJb, BOAA U3 MPUPOIHBIX HCTOUHUKOB.

Xoa pabdoTbi:
1. Hanomnute  KOHMYECKyl0  KoiOy BOJOM M3  MPHUPOJHOTO  HCTOYHHKA.
2. JloGaBbTe B Hee ¥4 yacTh "aiiHOM JIoKKH (1 JIOKKY 103aTOp) MOBApPEHHOW COJIH.

3. Pa3mermnaiite BOAY B KOJI0e A0 paCTBOPCHHUA COJIM, UCIIOJIB3Yys CTCKIIAHHYIO ITAJIOYKY C
PE3MHOBBIM HAKOHCYHUKOM.
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4. Jlaiite Boje MOCTOATH 2-3MUH. 3a 3TO BpeMsl IOTUOHYT HEKOTOPBIE BUABI MUKPOOOB H
OCSTyT COJIH TSDKEIBIX MeTayuioB. HabumonaiiTe nosiBIeHHE 0cajKa.

o. [MpoduneTpyiite pacTBop. [lomydueHHYIO BOTy MOXKHO HCIIOJIB30BATh IS
MIPUTOTOBJICHUS MUIIH.

VIl b No2:

OGopynoBanue U peakTHBBI: KoJi0a KOHMYecKas Ha 100mil., CTEKJITHHAs Mmajiouka ¢
PE3MHOBBIM HAKOHCYHHUKOM, IIJIMTKA, paCTBOP fIOILa, BOJa U3 MPUPOJHBIX UCTOYHUKOB.

Xon pa6oTsi:

HanonHuTe KOHMYECKYI0 K0JIOY BO/IOM U3 MPUPOIHOTO UCTOUHHKA.

Jlo6aBbTe B K010y € BOJIOM 1Karuiio MO IHOM HACTOUKH.

Pa3memnaiite Bosly B K0s10€ CTEKISIHHON MalOUYKON C pe3MHOBBIM HAKOHEYHHUKOM.
HarpeiiTe Bo/y 10 KMIIEHHS ¥ OCTOPOXHO kumstute 5-6 mun. Mo ucnapures, u Bozia
OyZeT MpUrofHa Juisi MUTHSL.

PopnpRE

Vi b No3:

O6opynoBanue W peakTHBBI: K0j0a koHmueckas Ha 100mi. ¢ mpoOKOH, cTymKa C
MECTUKOM, BeChbl yueOHbIe, yCTaHOBKa JUIsl (pUIbTpOBaHUS (IUITATUB METAJUTMUECKUN C
KOJIbIIOM, BOPOHKA KOHMYECKasi, (PUIbTP, MaJOUKa CTEKJISHHAs, CTaKaH XUMHYECKUN Ha
100Mm71.), muTKa, TabjeTKa THIPOTIEPUTA, BOIA U3 MMPUPOIHBIX HCTOYHUKOB.

Xoxa padoThI:

HanonHuTe KOHMYECKYIO KOJIOY BO/IOI U3 MPUPOIHOTO UCTOUHHKA.

Pa3zotpute B cTynke TabieTKy ruAponepuTa.

OtBeckre Ha Becax 0,002r. moay4eHHOrO MOPOIIKA.

[lepenecuTe MOPOIIOK THAPOTIEPUTA B KOJIOY C BOJIOM | 3aKpoiTe ee mpoOKkoi. [laiiTe

K0JI0€ MOCTOSTh 2-3MHUH.

5. OrtkpoiiTe npoOKy, HarpeiTe A0 kuneHus. HabmionaiiTe BbiManeHue XJIOMbEBUIHOTO
ocaJika.

6. OtdunprpyiiTe pacTBOp. GUIBTPAT NIPUTOJICH JIJIS TUTHA.

o E

CIIOCOb Nod:

OO0opynoBanue U peakTUBBI: K0y10a KoHUYeckast Ha 100MI1., BEChl, TUTMTKA, CTaKaH
XUMHYECKUN, BOPOHKA, QUIBTP, XBOSI, KOPa, BOJA U3 MPUPOJIHBIX HCTOYHHUKOB.

Xoa pabdoTbi:

=

HamnoyHnTe KOHMYECKYIO KOJIOY BOJIOH U3 MPUPOIHOTO UCTOUHHKA.

2. OrtBechbTe Ha Becax 1,5T. XBOU OJIHOTO M3 XBOWHBIX A€PEBHEB(EIH, COCHBI, TUXTHI, TYH,
KeJZlpa) WK MOJIOJIOM BETOUKH MOXOKEBEIbHUKA. (Buumanue! He ynompeonams ons
Imux yenei opyzue uobl X60UHBIX PACMEHUI — OHU A00GUMDbL).
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[lepenecure XBOIO B KOJIOY C BOJIOH.
HarpeiiTe Boy B K0J10€ 0 KUIICHUSI U OCTOPOKHO KHITSITUTE 2-3MUH.
Jlo6GaBbTe B KOJIOY MIEMOTKY OJILXOBOH (JIyO0BO#, NBOBOH HIIM COCHOBOW) KOPBI U

npokumsTute eme 1muH. Habmroxaiite nossienue 0yporo ocajika Ha JIHE.
6. Octyure u npodubTpyiiTe pacTBop. Boaga rotosa k ynorpediaeHuio.

Konuuecmeo éeuiecme, ucnonb3zyemplx 0is 04ucmKu 600ul, 6 pacieme Ha 1 eedpo
(10numpos).

IToBapenHas coJb

Hoanasa nacroiika

I'maponepur,
NepPruapoJib

XBoliHbIe BeTKH

5CTOJIOBEIX  JIOXKEK.
Hare mocroste 60-
90MuH.

1 prakon
kunstuth 40-60 muH.

(10mu1)

4,5tabnerox.  Jlatp
MOCTOSITh  HAKPBITON

20-30MuH.

100-200r. Kunstuts
30-40muH. [lo6aBuTH
HECKOJIBKO IIEMOTOK

KOPBI; elle KUTATUTh
10-15muH.

Saustue 10
IKOJIOrH4eCKNi MOHUTOPHHT — AHAJIU3 BOAbI

IIpakTnueckas padora: «OpraHosienTuyeckue MeTOAbl OINpedejeHUs 3amaxa
NPHUPOAHBIX BOA; onpeneaeHue pH npu nomMoimu MHAMKATOPOB»

Heab: M3y4nTh OPraHOJIENTHYECKYIO METOAMKY ONpeAeNICHUs 3amaxa MPUPOJAHBIX BOJ U
onpenenenue pH ¢ MOMOIIBIO pa3IMYHBIX HHIUKATOPOB.

ObOopynoBaHue M peakTUBbBI:

- KOJIOBI TUTOCKOJIOHHBIE ¢ TPOOKaMH BMECTUMOCTHIO 250-350M1.
- CTEKJIO YacoBOE

- BoJsAHas OaHsd

- YHUBEpCalibHAs MHAUKATOpHAs Oymara

- BOJIa M3 Pa3HBIX MIPUPOJTHBIX HCTOYHUKOB

Xoxa padoThI:

W3meputs BenuunHy pH BOJBI: 10JIOCKY YHUBEpPCAIbHOM MHIMKATOpHOW Oymaru Ha 1/3
MOTPY)KAIOT HA HECKOJBKO CEKyHJ B MCIBITYEMYIO MpoOy, HOCIe 4Yero CpaBHHUBAIOT
OKpAacKy MOKpOI1 IOJIOCKH CO CTaHJapTHOM ILIKAJION L[BETOB.

Onpenenenue 3anaxa Bojsl pu Temneparype 20°C. B kon6y ¢ npo6koii BMECTUMOCTBIO
250-350Mi1. otmepuBaroT 100MI1. MCHBITYyeMOi Bobl ¢ Temnepatypoii 20° C.

KonOy 3akppiBatloT TOpoOKOM M COJEPKUMOE HECKOJIBKO pa3 IepeMelInBaloT
BpallaTeIbHbIMU JIBWKEHUSAMH, I1OCIIE YEro KOJIOY OTKPBIBAIOT U ONPEEISAIOT XapakTep U
MHTEHCUBHOCTb 3araxa, UCIOJb3ys Tabnuiry 1

Onpenenenue 3amaxa BoAsl npu Temmepatype 60°C. B konby ormepusaror]00MmI.
UCTIBITYEMON BOJIbI. ['OPJIBIIKO KOJIOBI 3aKPHIBAIOT YACOBBIM CTEKJIOM U MOJIOTPEBAIOT 110
50- 60°C na BoasHOI Gane.

Conepxxumoe KOJObI HECKOJBKO pa3 IEpPEeMEIIMBAIOT BpAIIATEIbHBIMU JABHKCHHSIMU,
C/IBUTAsl 4aCOBOE CTEKJIO B CTOPOHY OBICTPO ONPEAEISIOT XapakKTep M MHTEHCHBHOCTD
3araxa, UCIoJib3ys Tabauiyl.
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Tao6auua 1.

XapakTep nposiBJIeHUs
3amaxa

HNHTEeHCcHuBHOCTD 3amaxa

OneHka HHTEHCUBHOCTH
3amnmaxa

Her 3arax He OIIYIIAETCA

0

3arax He OIyIIaeTcsl, HO
0OHapy>XUBAETCS IPU
1a60paTOpPHOM
WCCIICIOBAaHUH

Ouenn cnabas

3alrax 3aMedacTcCia, €CJIn

Cna0as
00paTUTh HA ITO BHUMaHHUE

3amax JIerKo 3amMedaeTcs U
3ameTHas BbI3bIBAET HEOJOOPUTENbHBIN
OT3bIB O BOJIE

3amax oOparraeT Ha ce0st
OT‘-IGTJ'II/IB&?[ BHUMAHHC U 3aCTABJISCT
BO3)Iep)KaTBC${ OT IUTbHA

3amax Ha CTOJLKO CHUJIbHBIM,
OueHr cUILHASA 4TO BOJAa HE IMPpUTOJIHA K
yIOTpeOICHHUIO

3ausgrue 11

IIpakTuyeckas padora: « IKcHpecc — METOAbI OLEHKH XMMHYECKOr0 COCTaBa BOAbI»

He.ﬂb: HCCIIEA0BaTh BOAY M3 PA3JIMYHBIX IIPUPOJHBIX HCTOYHHUKOB Ha COACPIKAHHUEC B HeH

HMOHOB K€JI€3a, Cy.]'Ib(baT — HOHOB U XJIOPpHUA — NOHOB.

OnbIT Nel: «OnpenesieHune coiepkaHnsi HOHOB JKeJle3a)

Oo0opynoBaHue U peaKTUBBI:
- BOJIa U3 TIPUPOJIHBIX HCTOUHUKOB
- IpOOUpKH
- KOHII. COJISTHAsI KMCIIOTa
- nepcynbhaT aMMOHMS (KPHCT.)
- H202 (3%)
- ponanua ammonus (50%)
XoJ onpITa:

Keneso BCTPEYACTCA B IIPUPOJHBIX BOJAAX CO CTCIICHBIO OKUCIICHHUA +2 u +3.

I[MAK(mpya. x03.) = 2ma/n
I[TJIK(mutheB. Boaa) = 0,3mu1/11.
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1. B npobupky Haneiire 10Mi.uccnenyemMoi Bobl, npubaBbTe 2-3 KAaIuId KOHII. COJITHOU
KHMCJIOTHI U IIEpEMEILIaTe.

2. JloGaBbTe HECKOJBKO KPUCTAILUIOB Mepcynbdara ammonus uin 1-2 xan.3%H202 u

nepemMenianTe.

Ho6asere 0,2mi1. 50% pomaHua aMMOHUS M CHOBA ITepEMEIIanTe.

4. Tlo MHTEHCHBHOCTH IMOJYYCHHOTO OKPALIMBAHHS MOXHO OIPEACIUTh IPUMEPHOE
coJIepKaHre MOHOB JkeJe3a 1o Tadnuie 1.

w

Taoauna 1.
IIBer pacTBOpa (IpH paccMOTPEeHUH Conepsanne xesesa M
cBepxy Ha 0eJjioM (hoHe)
OxparmBaHus HET Memnee 0,05
EnBa 3aMeTHBIH KeNTOBATO-PO30BBIHA 0,05-0,1
CnaOsrit, )KeITOBaTO-PO30BHIN 0,1-0,5
JKenroBaTo-po30BbIit 0,5-1,0
’KenToBaTo-KpacHBI 1,0-2,0
KpacHsrii 6oxee 2,0

OnbIT Ne2: «OnpenesieHne coaep:;KaHus cyab(ar - HOHOB)»

ObOopynoBaHue U peakTUBbBI:

- BOJIa U3 IPUPOTHBIX UCTOUHUKOB
- IpOOUpKH

- consHas kucnora (1:1)

- p-p xsopuaa 6apus (2,5%)

Xoa onpITAa:

Cynbdar -HOoHBI COJIEPIKATCSA B MPHPOJIHBIX BOJOEMaX B HEOOJBIINX KOJUYECTBAX, CAMHU
1o cebe Oe3BpeHBI M HE OKAa3bIBAIOT OTPULIATEIIBHOTO BIIMSIHUS HA BOJHBIX JKUBOTHBIX U
pacTeHMid, Jake €COM MX KOHIEHTpauus B Boje pocturaet Imiu/n. Ho Oosnbiiee
COJICpKaHUEe OPraHUYECKUX OCTAaTKOB M CYNIb(}aT -HOHOB B BOJAC JaXKe NMPH JeHUIUTE
MOKET TIPUBECTH K CTOMHOMY 3arpsi3HEHUIO0 BOJOEMa CEPOBOJIOPOJA, B PE3yJbTaTe
BOCCTAHOBJICHHSI CEPHOKHCIBIX COJieH. B CBsI3u ¢ 3TUM JloIycKaeTcsi coJiepKaHue B BOJIC
He 6onee 25-30mn/n cynbdat — nonos. [TJIK ni1s muteeBo#t Boabl cocTassier S00mu/m.

1. B nmpoOupky momemaroT SMi. HCCIeqyeMON BOJIbI U MPUOABIAIOT 3 KAIlIM COJISTHOM
kucnotsl (1:1) u 5 xanens 2,5% pactBopa xsopuaa 6apusi.

2. Ilo oGpa3oBaBueMycst 0OCajKy ONpPEIeNIUTh IPUMEPHOE Co/IepKaHue Cyab(paT — HOHOB
B HCCIIElyeMO# BOJIE C IOMOIIBIO TaOIHUIIBI 2.
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Taoauua 2.

Xapakrep ocaaka Conepxanue cyjab(pat — HOHOB, MJI/JI

Cnabass  myrth, mosBisomascs  yepes | 1-10
HECKOJIKO MUH.

Cnabast MyTb, OSIBIISIIOIIASACS CPa3y 10 - 100
CunbHast MyTh 100 - 500
Ocanoxk ObICTPO OcearonIui boiiee500

OnbiT Ne3: «OnpenelieHue coaepkaHus XJIOPHI — HOHOBY

OGopynoBaHue U PeaKTUBbI:

- BOJIa M3 Pa3INIHBIX TPUPOTHBIX HCTOYHUKOB
-IpoOUpKHU

- HuTpar cepedpa (1%)

CopepxaHue XJIOPHJT — HOHOB B TIPECHBIX BOJIOEMAaX KOJIEOJIETCS B IMTUPOKUX TpeJienax u
3aBUCHT OT XapakTepa IMOYBBI B PETHOHE W OT CTEIICHU 3arps3HEHHS BOJOEMa CTOYHBIMU
BOJIaMH

[MJK(mteeB. Boga) = 350mi1/n

Xoa onpITAa:

K 5wmi. uccnenyemoii Boabl noGasisitor 3 karmiu 1% pactBopa HUTpaTta cepedpa, U IO
o0pa3oBaBIIeMYCsl OCAJIKy CYAAT O COAEpNKaHUM XJIOPHJI — MOHOB B HCCIEIyeMON BOJE,
WCIIOJIB3Ys Tabmuiy 3.

Tao6auna 3.
Xapakrep ocaaka ConeprxxaHue XJI0pHI — HOHOB, MJI/JI
Onanecuenmus, cnadas MyTb 1-10
CunbpHas MyTh 10 - 50
XJ101bs, OCEIAI0IINE Cpasy 50 -100
Benblii, 00bEMUCTBIN OCaT0K Bomee 100

3ansarus 12-14
IIpakTnueckas padora: «MHUKpPOOHOTOrHUYECCKHIT AHAJIN3 BOABI».

He.]'[b: IIOKa3aTb BaXXHOCTb MI/IKpO6I/IOHOPI/IquKOFO aHajin3a W HaY4YUTb HpOCTCf/'ILHHM
npueMam MI/IKpO6I/IOJIOFI/I‘leCKOF0 aHaJ3a

15




HpenBapnTe.m,HLle 3aMCYaHUuA:

Bopa, npuroanast 11si UThs, HE AOJHKHA COAECPKATh MEXAaHUUECKUX MpUMeced, BPEAHBIX
COCIMHEHUH, 0O0JIE3HETBOPHBIX MUKPOOOB. JTO, KOHEYHO, HE 3HAYMT, YTO BOJA JIOJKHA
OBITH TUCTUIUTMPOBAHHOM.

B mpupone abcooTHO YUCTON BOJBI HAWTH MPAKTHUECKH HEBO3MOXKHO. HeoOxomumo
TOJIBKO, YTOOBI MUKPOOPTaHU3MOB OBLIO HEMHOTO.

Jlnst 6aKTEepHOJIOTUYECKOTO aHau3a BOABI HYKHBI MUTATENbHBIE cpenbl. X MOXHO
MPUTOTOBUTH JIOMa W TMPOCTEPUIIN30BAaTh B CKOpoBapke. Bmecto wamek [letpu moxHO
WCIIONIb30BaTh JIFOOBIC CTEKJISTHHBIE OAHOYKH C IUIOTHO 3aKPBHIBAIOIIMMHUCS KPBIIIKaAMHU.
BoT HeckoJIbKO perenToB MPUTrOTOBJICHUS MUTATEILHON CMecH

1. Arap-arapoBasi mnuTaTeJbHas cpena. 3-4r. arap-arapa pacTBOpPHUTH B 10MII. BOIBI
npu Temneparype 80-86° C. IIpocTepunu3oBath U JaTh OCTHITh. Arap-arap 3acTyJHEBAeT
npu Temmnepatype 36-40° C.

2. JKesaTuHoBasi MUTaTebHAsI cpeaa 4r. kelaTuHa pacTBOpHUTH B 100MI. ropsueit
BoJbl. Paznut B yamiku [letpu (niau 6aHKuM), MPOCTEPUIIN30BATh U 1aTh OCTHITh.

3.  KpaxmaabHas nuTaTe/ibHasi cpena. [IpuroToBiseTcs TOIBKO M3 KapTO(easHOro
KpaxMasia. 8r.kpaxmajia BeIchIaTh B 100MJT X0JIOHOW BOJBI U TIIATEIBHO MEPEMENIATh.
[TomorpeBarh nmpu MOMEIIMBAHWK Ha cIabOM OrHE, 4TOOBI HE OBLTO KOMKOB. CIE€IUTh,
4yTOOBI MOJTyYnsIach TOMOreHHas Macca. [locie Toro xak moxyduTcsi OJHOPOJHAs Macca,
pasnuth B yaniku [lerpu nnm B 6aHku, cioeM 1cm.

[Tocne Toro kak murTareiabHas cMech OyJIeT MpHUrOoTOBICHA, yamku Iletpu (wim OGaHKW)
HaJ0 MacTepUIIM30BaTh. JTO MOXKHO OCYIIECTBUTH C IMOMOIIBIO CKOpOBapKu. Pesynbrar
Oyznet Oosiee Ha/IeKHBIM, €CIIM CTEPUIIM3ALMIO TOBTOPUTH Yepe3 cyTku. Jlo Hayaia ombiTa
0OaHKH XpaHUTh B 3aBEPHYTOM BUJIE.

OO6opynoBanme: Boja (CHEroBasi, BOJONPOBOHAS, TPYHTOBAs), pacTBOP IEepMaHraHaTa
Kanmusi, KUCJIOTa (WM COJISIHAs, WIM CEpHas, WIM YKCYCHas), CTaKaHbl XUMHUYECKHE,
BOPOHKH, THUMNETKH, (uibTpoBanbHas Oymara, crepuiabHble damku I[lerpu (6aHkum) c
MUTATEIBLHON CPENOi.

Xoxa padoThI:

1. Bo3pMmuTe TpM cTakaHa M HajelWTe: B NEpPBbIi — CHEroByl, BO BTOpOHl —
BOJIOIIPOBOJIHYIO, B TPETUM - TPYHTOBYIO BOJY.

2. Paccmotpure coxaepxkumoe crakaHoB. OmnpenenuTe IBET, MPO3PAYHOCTb, HAJIMYHUE
MYTH B BOJI€.

3. Cnenaiite U3 (QuUIbTpOBaIbHOW OymMaru (UIBTP M BIOXKUTE €ro B BOPOHKY. Jlis
KaKJI0M MPOOBI clenaiTe OTASNbHBIN QUIBT.

4. Kaxnayro npoOy ordunbrpyiite. Ins aHanuza Bo3bMuTe Mo SOMII. BOJBI KaKJOTrO
oOpa3a.

5. s onpezneneHus OpraHUYECKUX BEIECTB B pacTBOpeE OT (uiIbTpaTa Kaxa0i u3 mpod
BO3BMUTE IO 2MJI. BOJBI U TOJKHCIUTE €€ HECKOJBbKHMMHU KalUISIMU COJITHOH WM
CepHOM, MJIM YKCYCHOM KHCIIOTHI. 3aTeM MO KamuisiM JI0OaBJIAHTE PO30BBIH pacTBOp
nepMaHranata kanus. [locunraiite, CKOJIbKO Karesb NepMaHraHata Kaiaus
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HEOOXOMMO JJIsi TIOJTHOTO OKHUCIICHHS] OPraHMYECKHX BEUIECTB, COJAEPKAIIUXCA B
npo6e Bozpl. C 3TOH 1enbI0 MPOoA0JDKANTe KaraTh pacTBOP JI0 TE€X MOP , MOKa BOJA HE
CTaHET PO30BOM U Takasi OKpacka OyzAeT JAepkKaTbCsl B TeUeHUE 1MuUH.

6. MuKpOOHOIOTUIECKHIA aHATH3 BOJIBI OCYIIECTBUTE CIEAYIOIIUM 00pa3oM.

HaGepute B nunerky Imi. wuccienyemMoid BOAbI U BbUICHTE €€ Ha 3acThIBLIYIO

MUTATEJIbHYI0 CMECh. DTy OIEpaluI0 HAJI0 HPOBOAUTH oueHb ObicTpo. Ilpocienure,

9TOOBI KpBIIIKAa OblJIa IUIOTHO HAJAETa, a KHIKOCTb DPAaBHOMEPHO pacTEKIach IO

MOBEPXHOCTHU CcyOcTpaTa.

7. Yepe3 CyTKM MOACUMTANTE KOJMYECTBO BBIPOCIIUX KOJOHUN MUKPOOOB. OHHU
00pa3yIoT XOpOIIO 3aMETHBIE MPOCTHIM IJIa30M IISITHA OENoT0, JKEIATOTO MIIH JPYroro
1Beta, CpaBHUTE MEXIAY COO0H MPOOKI IO YKCITY KOJIOHUH.

8. 3amonnunTe TabmUILY 1.

TABJIMIIA 1.

Ananus 06pa3u06 800bl, 634AMmMblX U3 PA3HBIX UCHMOYHUKOG.
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CueroBas
Bopaonpos
oJHast
I'pyntoBas

Onenka pe3y/IbTaTOB: B HOPME BOJla JOJDKHA ObITh OeclBETHOW M mpo3pauyHoil. Ecin
BOJIa OKpallleHAa B KPAaCHOBATHI LIBET, MOXHO MPEAINOJIOKUTh HaJM4YHe B HEH CoJeit
xene3a. Henmpo3pauHOCTh BOABI MOXKET OBITh OOBSICHEHa HATWYMEM B HEil B3BEIICHHBIX
WJIM MENTKUX KOJUIOMJHBIX YacTull. [IpucyrcTBrue MyTH B puibTpare roBOPUT O TOM, 4TO B
BOJIC COJIEPXKAThCS KOJUIOMIHBIE YacTUIlbl. Boxy, copepikailylo opraHu4eckue MprUMecH,
HeNmb3s  NPUMEHATh 0e3  MNPEABAPUTENFHOTO  KUISTYCHUS WM  XUMHUYECKOTO
oOe33apakuBaHus. Bona cuutaercss NpUTOAHOW JUIs MUThS, €CIAM YHUCIO KOJOHHM
MuKpo6oB He npesbimaer 100. OnHako ee NPOKUMATUTE. Ecau uncno kojoHui Gosblie
100, moTpedasATh TaKkyto BOAY HENb3s 1aXKe B KUIITYEHOM BUJIE.

3angrue 15 - 16

IMoaroroBka pedepaTtoB, NPOEKTOB, HCCIAEAOBATENbCKUX PadoT mo teme «OxpaHa
OKpY:KalolIel cpeabl»
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- «CnocoObI OYUCTKUA MUTHEBOI BOJIBI»
- «MccnegoBanue MoA3eMHBIX MCTOYHHUKOB MMATHEBOM BOAHI B 1. YamkoBo, 1. BoikoBoy

Sausartue 17

IIpe3enTanus pador ydammxcs.
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