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NMPEOUCITIOBUE

CoBpeMEeHHOE JKOJOrH4Yeckoe 00pa3oBaHHE XapaKTepU3yeTcs
MHOTooOpazueM (opM TPAKTHKO-OPHEHTHPOBAHHON AEATEILHOCTH
yuamuxcs. Ocoboe MecTo 3aHMMAlOT J1a0OPaTOPHBIM SKOJIOTHUECKUH
MNPAaKTUKYM M ONBITHI, MPOBOAUMBIE B LIKOJBHBIX Kypcax OHOJIOTHH,
XMMUH, IKOJIOTHU.

[TporpaMMBbl HIKOJBHBIX KypCOB MPEIyCMaTpPHBAIOT HpPOBEICHHE
MPaKTUIECKUX PadOT MO U3YUYECHHUIO TIOKa3aTelNel, MPSIMO WM KOCBEHHO
XapaKkTEePU3YIONINX 3KOJIOTUYECKOE COCTOSIHAE OKPYIKAIoIel cpeibl u
HKOJIOTHYECKYIO CUTYAIMIO B LIEJIOM. B HacTosIeM NMpakTHKyMe Mpe-
JararoTcs TeMaTHYECKHE CEepUH MPAKTUYECKUX PadOT M OIBITOB, OTpa-
KAIOLIMX, 1I0 MHEHHIO aBTOPOB, AKTyaJIbHbIE IOKA3aTEIH COCTOSHHS
OKpYIKaloIlel cpelipl, B TO )K€ BPEMsl 110 YPOBHIO CIIOKHOCTH COOTBET-
CTBYIOLIMX 0a30BBIM KypcaM OHOJIOTHUH, XUMHUH, SKOJOTHH M JAOCTYI-
HBIX JUISl BBIIIOJIHEHUS! IIKOJIBHUKAMHU CTAPIINX KJIACCOB.

[IpakTHKyM MOCTPOEH O MPUHIMIAM HAYYHOCTH, METOJIUYECKON
JIOCTAaTOYHOCTH, MIMPOTHI OLEHWBAEMBIX MOKa3aTellel, aKTyalbHOCTH
TEMaTUKU paboT M OMBITOB, MHPOPMALIMOHHON M JUIAKTHYECKOH Ha-
CBILIEHHOCTH WU3JI0KEHUSL.

I'maBa 1 mocBsieHa OCHAIICHUIO PAKTUKyMa, KOTOpoe GpopMuUpy-
eTcsd M3 IITaTHOro OOOpYAOBaHMS LIKOJBHBIX KAOMHETOB C YYETOM
neiictBytonux «llepeuneit yaeOHOTO 000pyMOBaHUS A yUpEKACHAN
CcpemHero o0Iero 06pa3oBaHUs) M0 OMOJIOTUH W XUMHUH, & MOXKET TIPH-
obperatbest JononaHHUTENbHO. CocTaB 000pyNOBaHUS MPUBEACH C yKa-
3aHHEM HOMEPOB NIPAKTUYECKUX PAOOT U OTBITOB.

B raBe 2 npuBenena oOmasi uH(popManus s TPOBEACHHS MPAKTH-
KyMa: ONMCaHbI 00IIMe TIpaBuiia padoThl, XapaKTEPUCTUKH METOAOB OLICH-
KU COCTOSIHUSI OKPY KAIOIIEH Cpesbl U MX 0COOCHHOCTH, MEphI Oe30MacHo-
ctu ipu paboTax, paBWia YKIAAKA ¥ XpaHEHUS 000PyIOBaHMUS, a TaKKe
MPUHIMITEL pa3MEIIeHNs] 000pyIOBaHuUs B LIKOJILHOM KaOHHeTe. 31ech ke
Ha JOCTYIIHOM YPOBHE IIPUBEICHBI XMMHUUECKUE PEAKLIUH U METObI OTIpe-
JIeJIeHHs] HEKOTOPBIX COEIMHEHUM B BOJIE, YTO [103BOJISIET JIyUllle OPUEHTH-
poBaThcsl B BOMPOCAX aHAJIMTHYECKOTO OMpEeICHHs] COSTUHEHUI B OK-
pyxaromeii cpeae (MogoOHbIM MaTepuan 0OBIMHO OTCYTCTBYET B HIKOJb-
HBIX Y4eOHHUKaX U METOJUIECKHUX TIOCOOHSIX).

B riaBe 3 npuBeeHbI peKOMEHAAIUH 110 TEXHUKE ITPOBEICHHS pa-
00T B yactd 0oTOOpa M TOATOTOBKM NpPOO HCCIEAyeMBIX OOBEKTOB
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OKpY>KaOIEN Cpelpl, a TaKXKe METOAWKH IPHUTOTOBIICHUS HCIOJIb3Yye-
MBIX pacTBOpOB, 00pa3IoOB U cpeia. B 3Ty ke riaBy BKJIIOYEHBI KOM-
MEHTapUu K HEKOTOPHIM MpakTHYeCKUM paboTram, naromue HH(opma-
LU0 JUI [IPOBEIEHHS MPAaKTUYECKUX PabOT NMPHU MOJCIUPOBAHUU KO-
JIOTMYECKUX CUTYaIUi, 00HAPYKEHUN COSAMHEHHUHN TSDKENBIX METaJIOB
B [IOYBAX U BOJOEMaX.

B rnasax 4, 5, 6, 7 nmpuBeaeHbl KapThl-UHCTPYKLMHU IS BBIIOJHE-
HUS OIBITOB M MPAKTUYECKUX paboT. DKCIIEPHUMEHTHI CTPYIITUPOBAHEI B
COOTBETCTBMUHM C OCHOBHBIMH TE€MaMH, HM3y4aeMBIMH B IpOrpaMMax
LIKOJIBHBIX €CTECTBEHHO-HAYYHBIX NpeIMeToB. BriOpaHHbIE Ha3BaHUS
TeM (« Bo3myx», « Bomay, « [TouBay, « Oxpyxaromas cpema u 340pO-
BbE») UMEIOT HEIIOCPEICTBEHHOE OTHOLICHHUE K BOIIPOCAM OLIEHKH 3KO-
JIOTUYECKOTO COCTOSIHUSI OKPY’KAIOLIEH CpEeibl U XapaKTEPUCTHKE KO-
Joruueckoil cutyanuu. M3m0KeHUI0 3KCIEPUMEHTOB MPEALIECTBYET
BBOJHAS HMH(OpPMAaLUs, YACTUUYHO BBIHECEHHAs B MOApA3Zeibl, U 4Yac-
TUYHO — B KapTHI-MHCTPYKUUHU. KapThI-MHCTPYKIINN COCTABIEHBI TAKUM
00pa3zoM, 9TOOBI HE TOJBKO MO3HAKOMUTH 00y9aeMbIX C HEOOXOMMBIM
OCHAIICHHEM KOHKPETHOTO JKCIIEPUMEHTAa U METOJUKOW €ro MpoBele-
HUSl, HO M OOJEeryuTh IOONEPALOHHOE OCBOECHHE MaTepuana (1o
T.C. HazapoBoii). B kapTax ucnosnp30BaH NPUHIUI AJITOPUTMHYECKOTO
BUZEOPAIA, T.€. CHHXPOHHO C TEKCTOM HCIIOJIb30BaH NMUKTOrpaduye-
CKHH BHIEOpSA, MPUYEM KakJas MUKTOTpaMMa He UMeeT HOMEpa H
MpUBsI3aHa K TEKCTy ONepanuy, KoTopas wunoctpupyercsa. Ilo sToi
[IPUYMHE, B HACTOAIIEM ITOCOOMU PUCYHKH B OCHOBHOM TEKCTE IIPOHY-
MEpOBaHBI, @ B KapTaX-UHCTPYKLUAX — HET.

[IpuBeneHHBIE B KapTax-HHCTPYKIUSAX CPEACTBA OCHAILIEHUS JKC-
MEPUMEHTOB pa3lieNeHsbl (rae HeoOXoauMo) Ha ABe Tpynmnsl. B mepBoit
rpymre (« O0opysoBaHHe W3 KOMIUIEKTa») YKazaHbl 000pyJOBaHUE,
MaTepHansl W MPHHAUICKHOCTH, KOTOPBIE BXOAST B CIEIHAIbHBIE
KOMIUIEKTH OOOpYyZOBaHHUA JUId NpakTUKyMmMoB. Ilpum orcyrcTBuM B
LIKOJIBHOM KaOHWHEeTe MOJOOHBIX KOMIUIEKTOB, OHH TNPHOOPETAIOTCS
JNOTIOJHUTENFHO,  KaK  NpPEAyCMOTPEHHbIE  INTaTHOW  y4eOHOo-
MaTepHaJbHOM 0a30if KaOWHETOB COTNIaCHO AEHCTBYIOIIMM HOPMATHB-
HBIM JJOKyMeHTaM. Bo BTopoii rpynme («O0opynoBanne U3 KaOHHETa»)
yKa3aHbl CPEICTBA, KOTOPHIMU OOBIYHO OCHAIIAIOTCS IIKOJIbHBIC KaOu-
HEThI OMOJIOTHH, XMMUH, €CTECTBO3HAHMS 0€3 yueTa 3ajad 3KoJIoruye-
CKOTO MpaKkTUKyMa.

BepHyTbcA B kKaTanor y4ebHunkoB
http://y4ebHnkun.nHcpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http://y4ebHunkn.mHdpopm2000.pd/napisat-diplom.shtml

W3nanue comepxuT Taxoke: andaBUTHBIN yKa3aTellb OCHOBHBIX I10-
HSTHA M TEPMUHOB, BCTPEYAIOUIMXCS B MPAKTUKyME; CITUCOK Y4eOHO-
METOAWYECKOM H  CIPaBOYHOW  JMTEpaTyphl; HHPOPMAIMOHHO-
CIIPaBOYHbIE NPUJIOKEHUS C HOPMATUBHBIMH JaHHBIMH JUI XapaKTepu-
CTHKH JKOJIOTHYECKOW CUTYaldu MO JOMYCTHMBIM YPOBHSIM 3arpsizHe-
HUI OKPYIKaIOILEN Cpelbl U .

ABTOpBI BBIP@XAIOT OJaroJapHOCTh 3a MOMOLIb IPU CO3JAHHUU
IPaKTUKyMa MHOTUM CHELMAJINCTaM, JAaBIIUM IOJIE3HbIE IPEJIOKe-
HUS, 3aMEYaHUs U TIOXKENaHUs: TOUEHTY Kadeapbl IKOJIOIrHIECKOTO 00-
pasoBanms CIIOI'YIIM, k.mH. Hamanve Braoumuposwne I py3zoesoti;
npogeccopy Bomoroackoro I'TlY, a.n.uH. Jlroomune Anexceesne Kopo-
betinuxosotl; 3aBeayroueit kabunerom xumuu CIIOITYIIM  Tamape
Tpogpumosue Byposyesoii; yunrento xumuu junes Ne 239 (- Cankr-
[leTepOypr), k.x.H. Céemuane HAxosneene babaesoii n np.

Oco0y1o OmarogapHOCTh aBTOPBI MPHUHOCAT PYKOBOJIUTEIIO Hayd-
HO-TEXHOJIOTUYECKOTO IeHTpa y4yeOHoro obopymoBanusi npu Poccuii-
CKOM akajeMuu 0Opa30BaHUs, JOKTOPY IENarorHuecKux HaykK, Mpo-
deccopy, uneny-koppecnouaeatry PAO Tamosane Cepeeesne Hazapo-
601, JaBIICH MHOTO IICHHBIX TOXEJIaHUM MO XOAy pa3pabOTKH U JIto-
0e3HO MpenoCTaBUBILIEH BO3MOXHOCTH HCIIONB30BAaTh pa3paOOTaHHbIN
€10 MOJIX0JT K OPTaHM3aINHU JUJAKTHYECKOTO MaTepHana Ha OCHOBE BH-
3yaTU3UPOBAHHBIX AITOPUTMUYECKUX KapT-HHCTPYKINH.

OT3BIBBI U MPEIIOKEHHUS O MPAKTUKyMe MPOCHUM HAIpAaBIATH IO
azpecam:

Hay4yHo-npou3BoACTBeHHOE 00beJUHEeHUEe
3A0 «Kpucmac+»

191180 Canxt-Iletepbypr, HaO. p. @oHTaHKy, 1. 102.

<] 191119 Cankr-Iletepbypr, yn. KoncranTtuna 3acionosa, 1. 6.
Ten. (812)575-50-81, 575-54-07, 575-55-43, 575-57-91, 575-88-14
®Daxc (812)325-34-79 (xkpyTIaOCYTOUHO).

E-mail: info@christmas-plus.ru

http://www.christmas-plus.ru, http://kpucmac.pdp
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1. OCHAWWEHUE 3KOJNOMM4YECKOIO
NMPAKTUKYMA

DKOJIOTUYECKUN TPAKTUKYM TPOBOAMTCS Ha y4eOHO-MarepHhalb-
HOW 0a3e KaOMHETOB XMMHH, OMOJIOTHH, YKOJIOTHHU, €CTECTBO3ZHAHUS, a
TaKkKe B TMOJICBBIX ychoBHsaX. OCHaIeHUE MPaKTUKyMa IMPeArojaraet
000pyZIOBaHHE U PACcXOyeMble MaTepPHUAbI JJIsl IPOBEICHHUS OIBITOB U
MPaKTHYECKUX paboT, IpH 3TOM ydaluecs MOIYyYaroT MPHHAIICKHO-
CTH, PacTBOPHI M PEaKTHBHI (pa3fgaTodHblii Matepuan). HeoOxomumoe
OCHAIIICHWE TMPUBOJIUTCS B HACTOSIIEM TNPAKTUKyME MpPH OIUCAHUH
KOHKPETHOHN pa0OThI WIIH OTIBITA M BKIIFOUACT 000PYA0BaHUE U3 COCTaBa
kaOuWHeTa, a TaKkKe M3 COCTaBa CIEeNUATU3UPOBAHHOIO KIiacc-
KOMIUIEKTA JJIs 1a00paTOPHBIX paboT MO 3KOJIOTHH, XMMUU U OUOJIOTHH
«3Xb». Kpome ToOro, s BBIMOTHEHHS IPOCTHIX KOJIWYIECTBEHHBIX
AHAIIM30B BOIbI, TOYBEHHBIX BHITSIKEK, BO3yXa, MPOIYKTOB MUTAHUS B
MTOJIEBBIX YCIOBHX (JTMOO MajoW TPYNION yYaluxcs) MpeayCMOTPEHBI
TECT-KOMIUICKTBI, TECT-CHCTEMbI, HHIIUKATOPHBIC TPYOKH.

CnenyeT BBIACIIUTE TPU I'PYIIIBI CPEACTB OCHAICHUA B HACTOAIICM
MPAaKTUKyME:

1) obGopymoBanume W TPHUHAMICKHOCTH, KOTOpPHIC HMEIOTCS B
IIKOJILHOM KaOWHETE;

2) crieranbHOE 000pYyIOBaHHE JUIS YUUTEINS U ydamuxcs (Kiacc-
koMILIeKT «2Xb»);

3) obopynoBaHHWe IsI TMOJIEBBIX Pa0OT (TECT-KOMILIEKTHI, KOM-
TUIEKTHBIE Ta00paToOpuN).

1.1. O6opynoBaHue U NPUHAANEXHOCTU U3 LUKOJILHOIO
KabuHeTa

s mpoBeeHus NpakTUKyMa Ha 0a3e kKaOWHETOB U Jaboparopuii,
[IPY NIPOBEACHUH PAAA ONBITOB U (PPOHTAIBHBIX MPAKTUYECKUX PAabOT
MPEeayCMOTPEHO HCIOIB30BaHUE O0O0PYIOBaHUS, KOTOPHIM OCHAICHEI
KaOMHETHl XMMHH, OMOJIOTHH, €CTECTBO3HAHUS B COOTBETCTBHHM C JIEH-
CTBYIOIIMMHU HOPMaTHBaMH.

BepHyTbcA B kKaTanor y4ebHunkoB
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Hwxe mpuBeneH ux nepevyeHb:

Bara CrnupToBKa

Beckr yueOHbIe Crnnuku

Boponka nenutensHast LUIHHAPUYE- Crakan Ha 250 mi1, 1 11

ckas Ha 50 M Tepmometp

KroBera Hunuaap mepHsii Ha 250 Mt
JIuneiika Yama BemmaputensHas Ne 1
Mapxkep Hlkad cymmabpHbINH

Muxkpockon MtatuB maboparopusiii HIXJI ¢
MBUIO TEXHUYECKOE KOJIBLIOM U OTHE3aIIUTHON MPOKJIa-
PasHoBeCHI KO

CexyHaomep

JlaHHBIN IepedeHb MOXKET OBITh PacIIupeH, T.K. B OMMMCAaHUU paboT
MOKHO BCTPETUTH MapKep, JUCTHl OyMark, Npo3pavyHyo JICHTY C JIUI-
KHM CJIOeM (CKOTY), 3eJIeHbIe TIOOETH PaCcTEHUH U JIp.

1.2. CneunanmM3npoBaHHbIN KNAacC-KOMMNNEKT KOMMNJEeKT
Ana nabopaTopHbIX paboT Mo 3KONorMm, XMMnmn
n ononorun «AXbB»

Kommnexkrom 06opynoBanusi, mpeIHa3HAYCHHBIM CHENHANBHO IS
MIPOBEJICHUS SKOJIOTUYECKOTO (JTaOOpaTOpPHOTO M IMOJIEBOT0) MPAKTUKY-
Ma B 00meo0pa3oBaTENbHBIX YUPESKICHHUAX, SBISIETCA KIACC-KOM-
IUIEKT-1a00paToOpysl U 3KOJIOTHYECKUX MCCIEJOBAaHUH BOIBI, BO3AY-
xa, mouBbl «OXb» ( sxonorus-xumus-ouonorus). Kiacc-kommiekT
«2Xb» mnpou3BOAWTCS HAYYHO-NIPOU3BOJICTBEHHBIM OO0BEIMHEHHEM
3A0 «Kpucmac+y (Canakt-IleTepOypr).

B cocraB kmacc-koMImiekTa st 1abopaTtopHBIX padoT «9Xby BXo-
IST TIOCYAa, J1abopaTopHble MPUHAICKHOCTH, PEAKTUBBI M MaTepPHAIbI
IUIl AEMOHCTPAILlIOHHBIX OIBITOB W CaMOCTOSITEJIBHOTO IPOBEICHUS
00YyYarOIMMUCS SKOJIOTHYECKUX HCCIIEOBAHNN OCHOBHBIX CpeJl — BO3-
ZyXa, BOJBI ¥ IOYBBI, a TAKXKE IPOAYKTOB IIUTAHMS.

Knacc-xommuiekt «9Xb» cocTonT M3 ABYX OCHOBHBIX YacTew:
Habopa Al yYUTeNsl C HACTOSIIMM MOCOOMEM M TAaCIOPTOM, a TaKXKe
Habopa ydJamerocsi ¢ KOMIUIEKTOM AMJAKTHYECKOro marepuana. [Ipu
OCHAILICHUU KaOWHeTa IpeycMaTpUBAETCs] HE0OXO0IMMOE KOIUYECTBO
HaOOpOB ywalierocs, B 3aBUCUMOCTH OT HAIOJHAEMOCTH KJacca, W3
CIIEAYIOIIEro pacyeTa: OJuH Ha0op Ui ABYX 00yYaromuxcsl.

BepHyTbcA B kKaTanor y4ebHunkoB
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Ha0op nns yuurens (mpuBeneH Ha puc. 1, a) BKIIOYaeT:

a) mocyay, IPUHAJIS)KHOCTH U MaTepuans (Tabi. 1);

0) Ha0Op CyXUX XUMHUYECKUX PEAKTHBOB JJIS POBEACHUS YICOHBIX
9KOJIOTHYECKUX HCCieqoBaHui (Tadm. 2). PacTBOpHl U3 CyXHX peakTu-
BOB MPUTOTABIHMBAIOTCS YYHUTEIEM WM JIAOOPAaHTOM IO METOIUKaM,
npuBeeHHBIM B 1. 3.3. PacTBOpBI pa3nuBalOTCs BO (DJIAKOHBI HEpes
NPOBEJICHHEM JIA0OPATOPHBIX paboT U pa3faroTcs 00ydaeMbIM;

B) Ha0Op CaMOKJISSIIIUXCSI STUKETOK ISl pa3aTOuHbIX (DIaKOHOB.
Ha »TukeTkn HaHOCUTCS clenyromas HHpopMalys: Ha3BaHUE XUMUYe-
CKOTO BEIIECTBA U €ro XUMU4eckas popmyia, KOHIICHTPaIUs pacTBopa,
JiaTa IPUTrOTOBIICHHS;

') TECT-CUCTEMBI JIJISl OIIEHKU IapaMeTPOB BOJIbI, BO3yXa, TIOYBHI,
NPOJYKTOB nHUTaHus (Tadi. 3);

Jl) HACTOSIIEEe TOCOOMe — METOAMIECKOe PYKOBOJCTBO IO TPOBE-
JICHHIO MPakTUKyMa (DKOJOTHYECKUH MMPAKTUKYM);

€) TeXHUYIECKYIO JOKYMEHTAIHIO (I1acIiopT).
Tabmmna 1

ﬂocy.qa, npuHagneXxHoCcTn n Mmatepuanbl
U3 coCTtaBa Ha60pa Ana ydntens

1 Bymara nnaukaropHas 2 KOMILJIEKTa Pa6. 6, 14,17, 25
yHuBepcanbHas (pH)

2 Boponka d = 100—-150 mm 1 . OT060p npobd 0caaKoB

3 Konba xonnueckas Ha 2 mrT. Om 1,2
500 mu1 ¢ mpobKoit

4 KomriexT camoxuesmx- [To uucny s 6aHOK W (IIaKOHOB C
Csl ITUKETOK Ha0OpOB st XUMUYECKUMH PEAKTHBAMHU

00yYaroImxcst

5 CrakaH 0JJHOPa30BbIi Ha 12 mrt. Pab6. 7
200 ma

6 OunbTp OyMakHBIH 2 yIL Om. 2, pa6. 10, 14, 15, 16,

17,18, 23, 26

BepHyTbcA B kKaTanor y4ebHunkoB
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Ta6muua 2

XumMunyeckmne peaktmBbl Ans y‘-leGHbIX 3KOJIOrM4eckux nccriegoBaHum
U3 coctaBa Ha60pa Ansa ydntens

Heopranuyeckue BeuiecTBa

1 Ammonwni cynsdar (NH 42504 Pab. 31 50r

2 AMMOHHMS POIAHUT NH,CNS Pab. 24 50r
(1 Kanus poja- (KCNS)
HUJT)

3 Bapwust aurpar Ba(NO )2 Pab. 6, 12 50r

4 Kenesa (II) cynear | FeSO,x7H,0 Om. 4, pab. 24 50T

5 XKemnesa (1) xmopung FeCly Om. 4, pab. 24 50r
(>keIe30 XJIOPHOE)

6 N3Bectsb xytopHas CaOCl, Om. 4 50r
WU XJIOPaMUH

7 Kanuii sxenesucro- K4[Fe(CN)g] Pa6. 24 50r
CHUHEPOAUCTBIN

8 Kanuii sxene3ocune- K;3[Fe(CN)g) Pa6. 24 50r
pOIUCTBIN

9 Kanuit xpomoBokuc- K,CrOy4 Pa6. 11, 24 50r
JIBIA

10 Kamus omug KI Pa0. 24 50r

11 Kanust kapbonat K,CO; Pa6. 9 50r
(TOTAaIT) MK HATPHUS (Na,CO3)
kapOoHaT (cozma)

12 Kanus aurpar KNO4 Om. 4, pab. 21 50r

13 Kasnus xnopun (uau KCl1 Pa6. 10, 11, 14, 16, 21, 200r
HaTpHsL XJIOPHL) 24

14 Kanbrims xsopua CaCl 2 Pab. 9 50r

15 Menu cynsdar CuSO4x5H,0 | Pa6. 12,21, 24,28, 31 50r
5-BOOHBII

16 Cauna anerar Pb(CH ;C00), Pab. 24 50r

17 Cepebpa mutpatr AgNQO 3 Pa6. 10,11 10r

18 VYrone akTUBUPO- C Pab. 15 50r
BAHHBIN

Oprannyeckue BellecTBa

19 Kenatun — Pa6. 4 50r

20 Kpaxmai — Pab. 25, 27 50r

21 Hedrs — Pab. 15 30r

Kucaorsl

22 Kwucnora consaas HCl Om. 4, pa6. 2, 6, 21, 30 M
(1:1) 22,25
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Kucnora azornas

(1:3)

Kanpiws rugpokcun Ca(OH) Pa6. 1,9

Harpus rugpoxcuy NaOH Om. 4, pab. 21, 22, 25,
28

26 Hacroiika iiona (am- - Pab. 6, 25, 26, 27 30 mu
TeYHast)

27 PacTBOp amMuaka - Onm. 2, pab. 5, 23 30 M
(10-20%) (ammuau-

Has BOJIa)

28 PactBop audenunna- - Pab. 6 30 M (B
HHMHA B KOHIICHTPH- Karelib-
pOBaHHOH cepHO’ HUIIE)
KHCJIOTE

29 PacTBOp uHAMKaTOpa - Pa6. 17 30 M
YHHUBEPCAIBHOTO

Tabnuua 3

O6opynoBaHue AnA OUEeHKU NapaMeTpoOB BOAbI, BO3AyXa, NOYBbI,
NPoOAYKTOB MUTAHUA U3 cocTaBa HaGopa Ans yuntens

Tecr-cuctemsl | AKTHBHBIH XJ10p | 50 Omn. 4

Juis okenpecc- | Hurpar-tecr 1 50 Om. 4, pab. 24
aHalms3a 3a- Deppym-tect 1 50 On. 4, pab. 23
TPA3HEHHOCTH | Kympywm-Tect 1 50 Pab. 23
pacTBOpOB pH-tect 1 50 Om. 4, pab. 6, 14
TecT-cuctema «AMMHAK» A7Is 150 Pa6. 5
JKCIIpecCc-aHalIu3a 3arps3HEeHHO-

CTH BO3/IyXa aMMHAKOM

BepHyTbcsl B KaTanor y4ebHnKoB
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a 0 B
Puc. 1. xi1acc-KOMIIIEKT KOMIUIEKT JUIsl JIAOOpaTOpHBIX padoT
10 PKOJIOTHUH, XUMUHU U Onosoruu «IDXby»:
a — Habop asst yuuTess; 6 — Habop it 00yJaroIerocs B yKIaAKe-MUHUKeHCe,
B — Habop [UIs yyamierocs B yKJiaake-KopooOke.

Habop yuawezoca (npuBeneH Ha puc. 1, 0) BKIIOYAET MOCYAy H
J1a00PaTOPHBIC NPUHAIJICKHOCTH, HUCIOJIb3yEeMbIC Ui BBIMOIHECHUS
MPAaKTHYECKUX padoT, a TakKe AMJAKTUYCCKHI MaTepual W MacropT
(yxmamounsrit muct). CoctaB Habopa st 00ydaromierocsi MpuBeIcH B
Tab. 4.

Tabiuna 4

CocTaB Habopa yyvallerocsi

1 BopoHka koHHuUecKast CTeKJISIHHAs 1 . Pab. 14, 15, 16, 23, 26
d=56 mm

2 Konba xonnueckas na 50 mi ¢ 2 mIT. Pab. 1, 15,23
poOKoit

3 Kommext npenapoBaibHBIX WH- 1 xomIuI. Pab.2,5,6,17,22,24

CTPYMEHTOB (HOXKHHUIIBI, TINHIIET,
CKaJIbIIENb, UTJIA TIpenapoBajIbHast)

4 | Jloxka (1matesp) miactMaccoBas 2 IT. Pa6. 6,7, 10, 17

5 | JloTok-noaHoC A1 pa3fgaTOYHOro 1 . Bce pabotsr
MaTepHaia

6 | Jlynal IIT. Pab. 18

7 | Memok moIu3THICHOBBIH 00be- 1 mr. On. 3, pa6. 5
MoM 35 1

8 | MyHAmTYK CTeKJIHHBIH | IT. Pab. 1

9 [Tanouka cTexnsgHHAs C PE3UHO- 1 . Pa0. 10, 14, 15, 16, 23,
BBIM HAKOHEYHUKOM 26
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10 | Iletns U3 HUIXPOMOBOH MPOBOJOKH | IIT. Pab. 23
11 | [Mumerka-KkamenbHUIA MEPHAS 5 mT. Pab6.2,5,9,10, 17, 18,
(3-5 M) 25, 28,29
12 | [IpoOupku XUMHUYECKHE C ITPOO- 7 wrT. On. 4, pa6. 6,7, 9, 10,
KaMu 14,17, 21, 23, 25, 27,
28,29

13 | Ckasnka ¢ metkoid Ha 10 mi 3 IIT.

14 | Crakan xumudeckuit Ha 50 mi 2 IIT. Pa0. 14, 15, 16, 22, 23,
26,27

15 | Crexya nokpoBHsie 10 IT. Pa6. 2, 14

16 | Crekia npenmMeTHble 3 IIT. Pa6. 2, 14, 18

17 | TpoHHUK CTEKISHHBIN 1 mr. Pab. 1

T-o006pa3sblii
18 | TpyOku pe3nuHoBbIe (00Omas 3 mwr. Pa6. 1
umHa 0,2 M)
19 | TpyOxku crexisiHHbIe ['-00pa3HEle, 2 wrt. Pa6. 1
pasmep 60x15 MM
20 | To xe, pasmep 50x15 mm 2 mr. Pa6. 1
21 | ®nakonsl Ha 30 MJI U1 peakTH- 25 wrT. Jlns paznauu rOTOBBIX
BOB U PaCTBOPOB pacTBOpOB
oOyyaromumest

22 | Hunmuaop MepHbIi (MEpHBIIT 1 mr. Pab. 16

crakaH) Ha 50 M
23 | Yamxka [lerpu 2 miT. Pab. 4, 24, 26
24 | Wnpuu-po3arop Ha 10 mu (6e3 1 wT.

WIJIBI)

25 | Wrarus ans mpobdupok [1X 1 IIT. Onm. 4, pab. 6,7, 9, 10,
14, 15,17, 18, 21, 23,
25,27,28,29

26 | MuHu-keic-ykiaaxa 1 LIT.

27 | KommiekT kapT-uHCTpyKuuii 1 KOMILIL Bce pabots!

28 | YkmamouHslii suctT 1 9K3.

1.3. O6opynoBaHue Ans nonesbix padoT

[Ipu npoBeieHNU MPAKTHKYMa B TIOJIEBBIX YCIOBUIX JTUOO MpH pa-
00Tax MalbIMU IPYMIAMH YYaIUXCsl HEOOXOMMO MOIb30BaThCs TOTO-
BBIMH KOMILUTEKTaMH OOOpPYIOBAaHMS, BKIIOUAIOMINMH BCe (WUIH OO0JIb-
IIMHCTBO) HEOOXOJMMBIX B paboTe aneMeHToB. Peub uuer o Ttecrt-
KOMILJICKTaX M KOMIUICKTHBIX JIA0OpATOPHUAX, MO3BOJISIONIMX, B OTCYT-
CTBHE J1a0OPaTOPUK M KaOMHETA, MOy4YaTh KOJIMYECTBCHHbIC PE3yJibTa-
ThI, CBUACTCIILCTBYIOINE O KAa4YC€CTBE BOALI, BO34yXa, MIOYBCHHBIX BbI-
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TSDKEK, MPOAYKTOB NuTaHus. [10100HbIE KOMIUIEKTHI BBIITYCKAlOTCS Ha-
YYHO-TIPOU3BOACTBEHHBIM o0BenuHeHneM 3A0 «Kpucmac+» ( CaHKT-
[eTepOypr).

Ilpu KomMuecTBEHHOHN OlLIEHKE IOKa3aTejed KauyecTBa MCIOJIb3Y-
I0TCS pa3NIUYHbBIE METOIBI — THTPUMETPUUECKUH, KOJIOPHUMETPHIECKUH,
TypOouaumMeTpuaeckuil u ap. [lpennaraemplie B HACTOSILEM IPAKTHKYMeE
METOABI U 000pyIOBaHUE AJISl MX BBIMOJHEHUS JOCTATOYHO MPOCTHI U
OCBOEHBI MHOTHMH MOKOJICHUSIMH HIKOJIEHUKOB U CTyJeHTOB. CyliecTt-
BEHHO, YTO IIOJIEBbIE PAaOOTHI MPOBOASTCA C MPHUMEHEHHEM TOTOBBIX
TUTPOBAHHBIX U JAPYTUX aHATUTHYECKAX PACTBOPOB, KOTOPHIE BXOIAT B
COCTaB COOTBETCTBYIOIIMX TECT-KOMIUIEKTOB HIIM IOJIEBBIX JIabopaTo-
puii. [IpuroroBneHne aHANUTHYECKHX PacTBOPOB TPeOYEeT BBICOKOH
KBaJM(PUKALUK U CHEIHATBHOTO 000PYAOBaHHUS, U B YCIOBUSAX IIKOJIBI
CaMOCTOSITETIbHO YUHUTENIEM HITH, TeM OoJiee, yualuMucs, Kak IpaBuiio,
Heleaecoo0pasHo.

TecT-KOMIUTEKTBI M KOMIUIEKTHBIE JIa0OpaTopuu I KOJIHUYECT-
BEHHOW OIIEHKH MapaMeTPOB BOJbI, BO3/IyXa, MOYBHI, TPOAYKTOB ITHTA-

HUS IPUBEJICHBI B Ta0MI. 5 1 6.
Tabnuma 5

TecT-KOMNMEKTbl U KOMIMJIEKTHbIE naﬁopaTopMu AnA OUeHKn
napamMeTpoB BOAbl, BO34yXa, NOYBbI, NPOAYKTOB NUTaAHUA

Tecr- AXTHBHBIH X710p 1 100 Cwm. mpume-

KOMILIEKTHI JaHue

nns ananusa | KapGonatsr 1 100 Pa6. 19, cm.

BOJIBI U I10Y- npUMeYaHue

BCHHBIX BBI- Hurparsr 1 100 Pab. 24, cm.

TSKEK TIpUMedaHne
MyTHOCTB (Ipo3payHOCTh) 1 - Pab. 7
PacTBopennslii kuciopog 1 100 Cwm. npume-

YyaHue

Cyanbdatsr 1 100 Pa6. 12, 19
OO0u1as xKecTKoCTs | 100 Pa6. 13
Xaopuas 1 100 Pab6. 11, 19
Kucnoraocts noussl 1 100 Pab6. 17
pH1 100 Pa6. 8
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JKonornyeckuim NPakTUKym

Munu- WnnukaropHsle TpyOKH IS 11 UTnal | Om. 3, pab. 1
JKCIIpecc OIIpEe/IeJICHNUS B BO3IyX€E yT- aHam3
nabopaTtopust | JICKHCIIOTO rasa
«ITgyenxa- Hacoc npo6oot6opHuk THa 1- Om. 3, pa6. 1
V/m» HII-3M
KowmmtekT rect-cucrem st 11 TECT- Om. 4, pad. 6,
SKCIpecc-aHajn3a 3arpsi3- cuctema Ha | 14, 23,24
HEHHOCTU PacTBOPOB 100 anam3oB
IIpunannexxHocty 118 nNpu- 1 Ha 0,51 | Pa6. 16 u np.
TOTOBJICHUS TOYBEHHBIX BBI-  [KOMIUL| COJIEBOM
TSDKEK BBITSKKH
TToneBrie CwMm. Tabm. 6 1 100 Pa6. 11, 12,
KOMILIEKTHBIE 13,16, 17,
naGoparopun 19, 24 u np.
cepun «HKB»

IMpumeuanne. K Tect-koMIuiekTaM «AKTHBHBIH Xiop», « HurpaTe», « KapOboHnaten u
«PacTBOpPEHHBIH KUCIOPO» MIPUIIATAIOTCS KapThI-MHCTPYKIUH JUIs 00y-

YaIOIIUXCSL.
Tab6muua 6

MokasaTenu KayecTBa BoAbl M MOYBEHHbIX BbITAXEK, onpeaensemMble ¢
NOMOLLbLIO0 NONEBbIX KOMNIEKTHbIX nabopaTtopun «HKB»

HKB NH,", Cal*, M !

g°", obmas BusyanbHo-

(6a30BBIit Bapu- | JKECTKOCTB, JKeJe30 obiee, KoJIOpUMeTpuueckuit/ hoToko-

anT) cymma Meramios, Na*, K, JIOpUMETPUUECKHii, THTPHMET-
pH, CO,*, HCO;, F, CI, PpHUUECKUiA, TypOHIMETpUYC-
NO,, NO5, SO,%, cyxon CKUil U JIp.
OCTaTOK, TeMIepaTypa H Jp.

HKB-2 Cum. «<HKB» Cum. «<HKB»

(MomynbHas PacTBopeHnHsI kucopos, Meton Bunkiepa

naboparopusi) BITIK

Cymma oprodocdaros
(HsPO,, H,PO,~, HPO, ™,
PO,*) 1 monudocdaTos,
«obummii pochop»

DoToMeTpUUECKHH,
C MOJIHO/IaTOM aMMOHHUS
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HKB-3
(MomynpHas
naboparopus ¢
npudopamm)

Cwm. «<HKB-2»
Temnepatypa
pH
[IpoBoaumocTs

OnTuyeckue MIOTHOCTH
mpod

Cwm. «<HKB-2»
DNeKTpOMETpHYECKUH (DIIEK-
TPOHHBIH H3MEPHUTEINb TeMIIepa-
Typbl)

ITorenunromerpudeckuit
(pH-metp)
[Torenunomerpuyeckuii (KoH-
IYKTOMETD)

IopratuBHbI GOTOITEKTPOKO-
JIOpUMETP

HKB-P (panne-
Bast 1OJIeBast
1abopaTopus)

NH,", 061mas %ecTKoCTS,
kene3o obmee, pH, CO;Z’,
HCOy', 1meno4HocThb 1 Ku-
ciotHocth, CI7, NOs, SO >
MYTHOCTb (IIPO3PAYHOCTH),
optodocdatsr
PacTtBOpeHHSBIH Kuciopon

buortnueckuit unnexc By-
JuBHCCa

BusyanbHo-
KOJIOpUMETPUYECKUH, TUTPU-
METPHUYECKHH, TYpOUIUMETPH-
YEeCKUH, BU3yaJIbHbIH

Turpumerpuueckuii, mo Bunk-

nepy
Buomerpuyeckuii, no Bynusuccy
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2. ObWAA NHPOPMALIUA
K MPOBEAOEHUIO NMPAKTUKYMA

2.1. O6wue npaBuna paboTbl

Buumanue! Ileped mem kax npucmynumsv K pabome, He-
00X00UMO NOOPOOHO O3HAKOMUMDBCA C HACMOAWUM NOCO-
ouem. Ilpumenenue Komnjiekmoe 000pyoosanus ydauwju-
MUCA MOMHCEM RPOUCXOOUNL MOTAbKO NOO KOHMpOiem npe-
nooasameins (pyKosooumens paoom).

BonbImMHCTBO MCMONB3YEMBIX METOJOB OIICHKH COCTOSHUSI OKpY-
YKAroIIen Cpepl SBISIOTCS XUMHYECKAMH, T.K. TTO3BOJISIOT ONPEIeNIUTh
KOMITOHEHTBI XHMHYECKOTO COCTaBa M OCHOBaHBI Ha HCIIOIIE30BAaHUU
XUMHYecKuX peaknuid. [lo3ToMy HEOOXOIUMO YCBOHTH COOTBETCT-
BYIOILIME TCOPETUUYECKUE CBEIACHUS U MPAKTUUYECKH OCBOUTH OCHOBHBIE
oTiepalliy TPy POBEECHUN aHATU30B. J{JI 3TOro 0OBIYHO MIPOBOIUTCS
o0y4yeHre mpueMaM padoThl U MIpaBUiIaM TexHHUKH Oe3omnacHocTu. O0y-
YeHHEe TIPOBOJUTCS C HCIIONB30BaHNEM PAaCTBOPOB MOJIENBHBIX PEaKTH-
BOB, COAEP)KAIIUX B MOJIEKYJIE ONpeeNsseMblii KOMIIOHEHT (KaTHOH,
aHWOH, (YHKIMOHAIBHBIE Tpynmbl). s oOy4eHHus MOTYT HCIOIB30-
BaThCS TAKXKE CICIHMAIbHO MPUTOTOBJICHHBIC MOJICIBHEIC PAaCTBOPHI C
U3BECTHOU KOHIIEHTPAIMEH IE€JI€BOTO KOMIIOHEHTA. XOPOIIUM OOBEK-
TOM JUIsl OOYUEHHSI SIBJIIETCS MPOJAIOIIASICS B MarasuHax MUHEpaIbHas
BOJIa C M3BECTHBIM XHMHYECKUM COCTAaBOM, KOTOPBIN MPUBOIUTCS, KaK
MPaBUJIO, HA 3TUKETKe OyThulkH. OOydYeHHEe ONpENeNeHHIO OTACIbHBIX
KOMIIOHEHTOB B BOJIE MJIM MOJIEIBHBIX PAaCTBOPAaX MPOBOAUTCS TOJBKO
MOJT PyKOBOJICTBOM TIPEIIOIaBaATEIS WIIH CIIEIHATUCTA.

Hcnonp3yembie MpU BHEITIOJHEHUW aHAIN3a PacTBOPHI, PEaKTHBBI,
MoCya ¥ JPYyTrHe COCTaBHbIC YAaCTH KOMILUIEKTA JOJIKHBI ObITH Tpe/IBa-
PHUTETHFHO OCMOTPEHBI.

[Ipu ocMoOTpe TPOBEPSIFOT:

1) IEITOCTHOCTD ¥ TEPMETHYHOCTh YIIAKOBKH PACTBOPOB, PEAKTHBOB,

2) OTCYTCTBHE TOBPEXKICHUN MEpPHOW TOCYMAbI, MPOOUPOK, KOH-
TPOJIBHBIX KA U T.II.;

3) COOTBETCTBUE BBIOPAHHOTO /IS UCTIONB30BAHUS PEaKTHBa (PacTBo-
pa) WK ToCy A6l TPEOOBAHHUSIM METOIMKH aHAJIH3a, T.€. HATMIHE XOPOIIO 1
OJTHO3HAYHO YMTAEMOMW ITHKETKH, METOK Ha MEPHOM MOCY I U T.II.
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Mertonuku paboThl ¢ HHAUKATOPHBIMU CPEACTBAMH, BXOIIINMU B
COCTAaB KOMIUIEKTA, NPUBEJIEHBI B JOKYMEHTAlMM HA HUX, a TAKXKE B
pyxoBozctse [17].

ITocne mpoBeneHNs aHAIN3a MEPHBIE CKIISTHKU W MUIETKH CIEAYyeT
MPOMBITh YUCTOH BOAOH, CKISHKH C pacTBOpaMH HEOOXOAMMO TepMe-
TUYHO 3aKPBITh U YJIOKUTh B MECTa AJI UX XPaHEHHUS.

2.2. Mepbl 6e3onacHocTu Npu paboTtax

Bxogsume B cOCTaB KOMIUIEKTA PEAKTUBBI FEPMETUYHO YIAKOBa-
HBI BO (DJTaKOHBI M HE NPEICTABIIOT ONACHOCTH IPU XPAHEHUH. XOTS
KJIacCc-KOMIUIEKT «Xb» HE COAEPKUT SIOBUTHIX U CHIBLHOACHCTBYIO-
LIMX BELIECTB, MPH paboTe C KOMIUIEKTOM HEOOXOIMMO PYKOBOJCTBO-
BaTbCS OCHOBHBIMHU IIPaBUJIaMU O€30MAaCHOCTH, IPELYyCMOTPEHHBIMU
st paboT B XMMHUYECKOW JlabopaTopuu. B wactHocTH, Tipu pabote B
712a00paToOpuu HEAOIYCTHMO:

1) momagaHue XMMHUKATOB U PACTBOPOB HA CIM3UCTHIE OOOJIOYKH,
KOXY, OICKIY;

2) npuUHATHE NUILK (TUTHA);

3) BOBIXaHME BO3[yXa U XUMHKATOB, 0COOCHHO MMEIOLINX PE3KUi
3amax W HaXOIANIUXCS B METKOKPUCTALIMIECKOM COCTOSHHH (00pa-
3YIOUIUX TIBLIB).

Heobxoaumo Takxke oOpaiaTh BHUMAaHUE Ha FePMETUYHOCTh yIa-
KOBKHM XHMHKAaTOB (pEaKkTHBOB), Ha HAJWYHE XOPOIIO M OJHO3HAYHO
YUTAEMBIX ITUKETOK, a TAK)Ke TIPH paboTe CO CTEKIISIHHBIMH H3JIEITUSIMU
U MOCYAOH cOOMI0aTh OCTOPOKHOCTD BO U30€KaHUE TOPE30B.

IIpy mpoBeAeHUH SKCIEPUMEHTOB 110 MOJEINPOBAHMIO 3arps3He-
HUIi BO3/IyXa IPELYCMOTPEHO MCIIONB30BAHNE KOHIEHTPUPOBAHHBIX U
pa30aBIeHHBIX KUCJIOT — CEPHOH, COJITHOM, a30THOMH, MypaBbHHON. Mo-
T'YT MPEJCTaBIATh ONACHOCTh JUIS 3[J0POBbsl M HEOOJbIINE KOJINYECTBA
ra3oB, IOJy4yaeMble B XOJA€ NpaKkTHKyMa (Hampumep, Xjopa, OKCcHJIa
cepsl (IV) u ap.). IloBbleHHYI0 OIACHOCTh NMPEACTABIISIOT KPEIKUE U
KOHIEHTPUPOBAaHHBIE MHUHEpAJIbHBIE KHUCIOTHL, a TaKKe MypaBbHUHAs
KHCIIO0Ta, 001aarone CUIbHBIM pa3beJaroluM ASHCTBUEM TPy MoIa-
JaHUU Ha CIM3HUCThIe O0OJIOYKH, KOXKHBIE ITOKPOBBI, OZEKIYy, O0OYBb,

* DKCTIEPUMEHTHI C IPUMEHEHUEM KOHIIEHTPHPOBAHHEIX MUHEPATBHBIX KHCIOT BBIMOJI-
HSIIOTCSI C MCIIOJIb30BaHUEM MUHHU-IKCIIpecc-nadoparopuii cepun «Il4yenka-Yy.
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obopynoBanue u T.11. [Ipn momazaHny KHCIOT Ha KOXY HEOOXOAMMO
OBICTPO MPOMOKHYTH PacTBOp JIOOBIM TaMIOHOM (calipeTKOH, BeTo-
LIBIO | T.II.), MECTO MOMAAaHusI OOMIBHO MIPOMBITH CTPYEH BOIBI U BbI-
MBITH C MBIJIOM.

Ocobenno onacnvl KUuciomsl npu nonadoanuu ¢ 2naza. B
Imom ciyuae 2naza HeoOXOOUMO HeMeONeHHO OOUTbHO
npPOMBIML HeCcUAbHOU cmpyeli 600bl, 3amem 2%-Hbim
GOOHBIM PACMEOPOM COObL U CPOUHO 00pamumvca K
6pauy-cReyuanucmy.

[IpaBuna TexHUKH O€30MACHOCTH TIPHU BHIMOJHEHUH JKCIIEPUMEH-
TOB 1O IPUTOTOBJICHUIO YUCOHBIX MOJEIBHBIX CMECEH M UX aHAIU3Y
UMEIOT MHOTO OOIIEro ¢ MpaBWJIaMU TEXHUKH 0€30MacHOCTH TPU BbI-
MOJTHEHUH JTA0OPATOPHBIX OIBITOB M MPAKTUYECKUX PabdOT B XUMHYE-
ckoM kabuHete. [loaTOMy Ha TIepBBIX 3aHATHAX CIIEyeT O3HAKOMHUTH
YYAlUXCS ¢ 3TUMU MpaBHjIaMH (MM MOBTOPUTH MX). B wacTHOCTH, 1ie-
Jecoo0pa3HO 03HAKOMUTH YUAIIUXCs C HEKOTOPBIMH 3HAKaMu Oe3omac-
HOCTH, MPEMUCHIBAIONINMI BHIIOJIHEHHE KOHKPETHBIX TpeOOBaHMIA
0e30MmacHOCTH, MapKUPYIOUINMH OIIACHBIE BEIIECTBA, YKAa3bIBAIOIIUMH
MECTOHAXOXKICHUE TMOKAPHBIX KPaHOB, OTHETYIIUTENICH, MyHKTOB Me-
TUITMHCKON TIoMoIny U T.1. Oco0o cieqyeT BBIIEIUTh 3HaKu Oe3orac-
HOCTH, IpuBeAeHHbIe Ha puc. 4 u 5 (mo T.C. Hazaposoii [20]).

Bo Bcex ciiydasx mpu MPOBEIACHHU 3aHATHI CJEIyeT COOJII0JIAaTh
o01mrrie Mepbl PEOCTOPOIKHOCTH, MPUHATHIC TPU BBIMOJIHEHUN XUMU-
YECKOTO JEMOHCTPAIMOHHOTO 3KCIIEPUMEHTa U (PPOHTAIBHBIX J1abopa-
TOPHBIX padoT:

1) SKCIIEpHMEHT B I[EJIOM pPAacCMaTPUBAETCS KakK IMOTCHIMAIBHO
OTTacHBIA. B HEM BBIZENSAIOTCS IIEMEHTHI MTOBBIIIIEHHOH OMacHOCTH (OT-
060op u mobaBieHHNE KUCIOT, OTOOp ra30B M IMAPOB Pa3IMYHON CTEIEeHH
TOKCHUYHOCTH U JIp.);

2) nocraTo4Has yAaJeHHOCTh OT ydammxcs (He MeHee 2,5 M), 0e3
CHIDKEHUS HATJBSITHOCTU KCICPUMEHTA;

3) Ist AEMOHCTpAIMKM MOTYT OBITh MPEAJIOKEHBI TOJBLKO TE KCIIe-
PUMEHTBI, KOTOPBIC TPEIBAPUTEIBHO OTPa0OTaHBI CAaMHM IPETOoaaBa-
TeseM (1abopaHTOM), TIPHYEM OTIpeeIIeHbl HanboJiee CII0JKHEBIE omepa-
LUK ¥ OTPaOOTaHbI IPUEMBI UX BBITIOJHECHUS;

4) SKCHEPUMEHTHI C WCIOJb30BAaHUEM BEIIECTB IOBBINICHHON
OITaCHOCTH (HAampuMep, KPeKUX U KOHIIEHTPHUPOBAHHBIX MHHEPATBEHBIX
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KHCJIOT) TPOBOJSATCS YYaIIUMIECS IIPH HEMOCPEACTBEHHOM YYaCTHU
YUUTEI.

OKCIIEpPUMEHTBI, CBSI3aHHBIE C HATPEBaHUEM, TONYyYCHHUEM OIAaCHBIX
BEIIIECTB M T.11., CIIEAYET MPOBOAUTH CAMOMY YUHTENIO B BBITSDKHOM IIKa(y.

Enkue Bemectsa JlerxoBocmiamMmeHsro-
IECs BeUICCTBa

BsprsiBoomnacHsie SlmoBHTBIE
BEIIECTBA BEIIECTBa

Puc. 4. Ilpenynpexaronrie (MHPOPMAITMOHHBIE) 3HAKH O€30MaCHOCTH.

He octaBisare
OTKPBITBIMH
PEaKTHBBEI

He npo6osatb He ocraBisrs
BEIIIECTBA HA BKYC HeyOpaHHBIMH
BEILECTBA ¥ PEAKTUBBI

He cnuBats BemecTBa He mensTs HpO6KI/I oT
B HeO60pyI[OBaHHI>Ie CMKOCTH Pa3JIMYHBIX COCYA0B

Puc. 5. 3anpemaromue 3HaKu 0€30MaCHOCTH.

23
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[Ipu HEegOCTaTOYHON MOIIHOCTH BEHTWIALWHU (TIPH €€ HEeHCIpaB-
HOCTH, OTCYTCTBHH BBITSDKHOTO IKaa) SKCIEPUMEHTHI, yYUTHIBAS
MUKPOKOJIMYECTBA BBIACISIOMNXCA Ta30B U MapoB, MOKHO IPOBOJIUTH
Ha JIEMOHCTPAIMOHHOM y4e€0HO-I1a00OpaTOPHOM CTOJIE B XOPOIIO IPO-
BETPUBAEMOM MOMEIeHHH, oOpalias BHUMaHHe Ha COOJIOAEeHUE Tpa-
BWJI TEXHUKU OE30MacCHOCTH W TOAJEpXKaHWE AUCLMIUIMHBI B Kiacce.
[Ipu nosiBNEHNH B KJIIACCHOM ITOMEIIEHUH 3aIlaxa, CBHIETENLCTBYOIIIE-
ro 00 yTeuke 3arps3HUTENS U3 KaMepbl, HEOOXO0IUMO IKCIIEPUMEHT OC-
TaHOBHUTbH, YYAIIMXCS BBIBECTH W3 MOMELIEHHs, a IPEenogaBaTesio
o0ecreunTh TPOBETPUBAHUE, BBIIBUTHh W JIMKBUAMPOBATH INPHUYHHBI
YTEUKH.

OO0pa3ipl CyXHX PeakTUBOB, MCIOJIb3yEeMbIE MPHU MOJAEITUPOBAHUH
XUMHUYECKOM 3arpsi3HEHHOCTH, MPEYyCMOTPEHHBIE B COCTaBE KOMIIIEK-
Ta-1abopaTopruy, UMEIOT pa3Hble MOKa3aTelld TOKCHYHOCTH (BpETHO-
CTH) M OTHOCSATCA K pa3iIHuYHBIM KiaccaM. PeakTHBBI, KOTOpBIE MOTYT
MPEICTABIATH ONMACHOCTD IPU MPaKTHYECKUX paboTax, XapaKTepHCTHKa
BO3MOXXHOTO BPEIHOTO BO3JCHUCTBHUS, a TaKXe CIEI[HAIbHBIE MeEpPHI
MIPEIOCTOPOKHOCTH TTPpH 00paIieHu ¢ HUMH NMPUBEICHBI B Ta0I. 7.

Tabmuma 7
XapakrepucTuka onacHOCTM HEKOTOPbIX peakTUBOB
ANsi MOAENMPOBaHNA XUMUYECKUX 3arpA3HEHUN

W3zBects xnopHas | OmacHa Ipu ronajlaHuy Ha He BapIxats Bo31yX, 3a-

CIIM3HUCTHIE 000JIOYKHU U B JIbI- TPSI3HEHHBIH MBUIBIO peaK-

XaTeJbHbIC ITyTH. BeI3bIBaeT THBa (HE HIOXaTh PEAKTHB)

pa3zpaxeHnue U OTeK CIIHM3H-

CTBIX 000JIOYEK MPH BABIXaHUH

NBIIH (a3p03071eii)
Comu xene3a (1II), | OnacHsl npu monagaHuy B HckmounTs BO3MOKHOCTD
CBHHLA, Oapus, KTy JOYHO-KHIICYHBIH TPaKT TOTIa/IaHus CIIEI0B peakK-
HUTPATHI, XpOMa- THBA BHYTPb C IPOIYKTAMH
TBI ITUTaHUS, BABIXaeMbIM

BO3JIyXOM

Xpomar Kamusi, COJTM CBHHIIA U OapHsi PH MONaJaHUU B OPTaHNu3M
YeJIOBEeKa MPEACTaBIsAET HOBBIIIEHHYIO ONAaCHOCTh U TpedyeT ocoboro
oOpalieHus, a MIMEHHO: XpaHEHH B CIIELIUAJIbHOM MECTE, HELOCTYITHOM
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y4aIuMCsl; UCIIOIb30BAHHUA B CYyXOM BHJE, a TAKXKE B BHJAE pacTBOpa
TOJIBKO CaMUM IIperojaBarelieM; yueTa IpH ero pacxojposanuu. Cie-
JlyeT UMETb B BUJY TaK)KE CBEIEHHUS O HECOBMECTHUMOCTU PEaKTHUBOB,
HaIpHUMep: pacTBOpa HOAa U aMMHAYHON BOJBI; aKTUBUPOBAHHOIO YT
U XJIOPDHOM U3BECTH U T.II.

2.3. MpaBuna yknagku u xpaHeHusi o6opyaoBaHuUA.
PasmelleHne o6opyaoBaHMA B LUKONIbHOM KabuHeTe

Kommiextsl 00OpynoBaHHS Al 3KOJOIMYECKOTO MPAaKTHKyMa
(xmacc-xomriekt «29Xb», MuHH-3KCTIpecc-nadoparopus «lluenka-Yy»,
KOMIUIEKT-IPAaKTUKYM 10 3Kosoruu «KIID», TecT-KOMIUIEKTHl U Ap.)
HUMEIOT B CBOEM COCTaBe pa3IMYHOE OOOpYyNOBaHUE, PEAKTUBBI, NPH-
HA/IJISKHOCTH, IOKyMeHTaluo. [loaTroMy Gonblioe 3HaUeHUE IS JTU-
TEIbHOTO M YCIIENIHOTO HCIOJb30BaHMUA OOOpYJOBaHUS HMEET Ipa-
BUJIbHAS YKJIaJKa COCTaBHBIX yacTell m3nenus u obOecrmedyeHue Ousaro-
MPUATHBIX YCIOBUH NIPY XpaHEHHH.

OcHOBHBIE NTpaBUJIa YKJIAAKH U XPaHEHUS KOMILIEKTOB:

1) Bce cocTaBiAOLIME KOMIUIEKTa CIeAyeT YKIaIblBaTh CTPOro Ha
MpelyCMOTPEHHBIE A1l HUX MecTa B KOPITyce YKIaIKu;

2) yknangsiBaeMasi CTEKJISHHAs M IUTacTMaccoBas MOCynAa JOJDKHA
OBITH YHCTOHN (TIPOMBITA YUCTOM BOJIOM) M, TIO BOBMOXKHOCTH, CyXOii;

3) HeoOX0auMO yOeIUThCs B HAIMYMU XOPOLIO YUTAEMBIX ITHKE-
TOK Ha CKJITHKaX C XMMUYECKUMH PEaKTHBAMH U PaCTBOPAMH;

4) KOMIUIEKTBI U JIOTIOTHUTENBHO PacXolyeMble MaTepralibl K HUM
clemyeT XpaHUTh B MPOXJIAJTHOM MecTe, He Oimxke 1 M OT OTONMUTENb-
HBIX IPUOOPOB;

5) Bo m30eKaHWE HEKOHTPOIHMPYEMBIX HAPYIICHHH yCIOBUH Xpa-
HEHHS KOMIUIEKTOB CJIE€AYET OTPAaHUYUTh TOCTYI K HUM YUalluXcs;

6) Impu IMTENBHBIX MEPEPhIBaX B pabOTe ¢ KOMIUIEKTAMH CIIEIyeT
nepuoanyecku (Hampumep, 1 pa3 B Mecsl) HAOIIOAATh COCTOSIHUE H3-
JIeNns, B YaCTHOCTH yOeAUThCA B TEPMETUYHOCTH YNAKOBKH (DIIaKOHOB
C peaKkTHBaMHU.

3ampyonenus npu 3aKpvleaHUU KOPHYCA YKIAOOYHOZ20
AWUKA WU MUHU-KEIICA C6UOCMeIbCmaYIon 0 Hedpedic-
HoCmuU YKNaOKu.
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Crnenyer uMeTh B BUILY, UYTO CPOKH TOJHOCTH XMMHYECKUX WHJIU-
KaTOPHLIX CpE€ACTB, BXOAANIUMX B COCTaB KOMIUICKTA, OTPAaHUYCHBI U
cocTaBisI0T Okoyio 1 ronma. [lo mMcTeueHUM Cpoka TOJAHOCTH WHIMKA-
TOpHBIE CPEJICTBA TaK)Ke MOTYT OBITh MCIIOJIb30BaHBI HA 3aHITHAX, O]
HAKO IIOJTYYCHHBIC C UX IMOMOLIBIO PE3YJIbTAaTbl MOTYT OKa3aTbCA HEC-
TOYHbIMH. BMmecTe ¢ Tem, B cily4ae M3pacxXoJ0OBaHUS WHIUKATOPHBIX
CpPE/ICTB OHU MOTYT OBITh IPUOOPETEHBI Y U3FOTOBUTENS JTOTIOTHUTEIb-
HO (II71s1 BOCTIOJTHEHHS U3PACXOJ0BAHHBIX ).

2.4. OCO6eHHOCTU METOAOB U CPEACTB OLeHKU
COCTOSIHMA OKpYXatoLien cpeabl

CocraB u cBoiicTBa 00pa3IOB BOABI MOTYT OINPENEIATHCS Pa3iind-
HBIMH METOJaMHU: BH3yaJbHBIM, OPTaHOJCNITUYECKHM, BH3YyaJIbHO-
KOJOPUMETPHUYECKUM, TUTPUMETPUYCCKUM, TYPOHIUMETPUYCCKUM U
pacdetHbIM. [lapaMeTpbl TOYBEHHBIX BBITSKEK (BOTHBIX, COJICBBIX)
OLICHUBAIOTCA IMMYyTEM HUX aHA/IM3a C IOMOIIBIO METOA0B, UCIOJIB3yCEMbIX
JUTS aHAJIM3a COOTBETCTBYIONINX KOMIIOHEHTOB B BOJIE.

Oco0eHHOCTH BBIMOJHEHUS AHAJIM3a OPraHoJeNTUHYECKHMH
Metogamu. [Ipu BBITONTHEHNH aHaMN3a BU3YaIbHBIM, OpPTaHOJEITHYE-
CKUM H TypOUIMMETPUUECKUM MeToaaMH (oIpeesieHre 3amaxa, BKyca,
LBETHOCTH, MyTHOCTH, KOHIICHTPAIIUU CyJb()aT-aHHOHOB) BBITIOJIHSIO-
IIII/Iﬁ AHAJIN3 JOJDKCH YMETh KOPPEKTHO ONPECACIIATh BKYC, 3alax, UBET,
CTEeTIeHb MYTHOCTH, HCITONIE3Ysl COOCTBEHHBIE BKYCOBBIE OIIYIIEHHUS,
00OHSHUE U 3pEHHE.

YunthiBas cyObEKTUBHBIM XapaKTep OIEHKH, NMPU aHaJIh3e opra-
HOJIEITUYECKUMH METOJaMH LeNIeCO00pa3HO MPEATIOKHUTE BBITIOIHUTD
aHaJM3 TaKKe W JAPYroMy 4esoBeKy (3kcmepTy). ComocTaBuB MHEHHS
HECKOJBKHMX KCIEPTOB IO TIOBOJY OJHOTO U TOTO e 00pa3sia, MOXKHO
crenatb 0osiee 000CHOBAaHHBIN BEIBOJ 10 pe3yJIbTaTaM aHaJIA3a.

OCo0eHHOCTH BBINOJHEHHSI AHAIN3a KOJOPHUMETPHYECCKHMH
meTonamu. Konopumerpruyaeckum (0T aHTIUHACKOTO colour — I[BET) Ha-
3BIBAETCSl METOJ aHalu3a, OCHOBAHHBIM Ha CPaBHEHHH KadyeCTBEHHOTO
Y KOJMYECTBEHHOTO U3MEHEHUS MTOTOKOB BUIMMOTO CBETa MPH HX IPO-
XOXKICHUHW Yepe3 HMCCIeayeMblii pacTBOp M pacTBop cpaBHeHHA. Ompe-
I[eJISIeMl)Iﬁ KOMIIOHCHT IIpHU IOMOIIN XUMHUYECKOTO pcarcHra InepeBo-
JUTCSI B OKPAIlIEHHOE COEMHEHUE, MOCIe Yero M3MepseTcss HHTEHCHB-
HOCTH OKPACKH TMOy4YeHHOTro pacTBopa. lIpn m3mepeHnn HHTEHCHUBHO-
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CTH OKpacKd Mpod ¢ moMompio (HOTOKOIOPUMETPa METON HA3BIBAETCS
¢dorokonopumerprueckiM. COOTBETCTBEHHO, NMPH M3MEPCHUU WHTEH-
CHUBHOCTH OKPAacKH BH3YaJIbHBIM CIIOCOOOM (HampuUMep, OLICHWBas Ha
TJIa3 HTHTEHCUBHOCTH OKPACKH CPABHHUTEIHHO C IIBETHBIM 00pPa3iioM KO-
JOPUMETPUYECKOW  MIKajdbl)  METOA  HAa3bIBae€TCS  BU3YaJbHO-
KOJIODUMETPUIECKUM.

VHTEeHCHBHOCTh OKPACKH SBJSIETCS MEpPOil KOHIEHTpAINH aHaH-
3UpyeMoro BemiecTBa. [lpu BHIMONHEHWH aHanW3a BH3YaJIbHO-
KoJlopuMeTpudeckuM MeTtonoM (pH, sxemezo oOmiee, ¢pTopua, HUTpAT,
HUTPHUT, aMMOHHUH, CyMMa KaTHOHOB METAaJUIOB) OIpEaesieHHE IPOBO-
IUTCA B KOJOPHUMETPHUUYECKHX MPOOMPKax ¢ METKOH «5 wmim» nmbo B
CKIITHKaX ¢ MeTKoH « 10 mu». B kauecTBe KOJOPUMETPUIECKUX TTPOOH-
POK UCTONB3YIOT OOBIYHBIE MPOOUPKH M3 OECIBETHOTO CTEKJa, UMEIO-
e BHYTpEHHUH auaMeTp okosio 12 mm. [IpoObupku MOryT MMeTh He-
CKOJIBKO METOK («5 Mi», «10 MiD»), OKa3bIBaONUX 00BeM (U, CIIEA0-
BaTeIbHO, BBICOTY), 0 KOTOPOTO CJIEAyeT HAIOJHUTH MPOOHPKY aHa-
JMU3UPYEMBIM PACTBOPOM (IIP0o0OIi), 4TOOBI 00ECHeUnTh MOIXOSIINe
YCIIOBUS ISl BU3YalIbHOTO KOJopHUMeTpupoBanus. OOBIYHO MPOOUpPKH
CTaparoTcs MoA00paTh OJMHAKOBON (OPMBI U AWAMETPA, T.K. OT 3TOTO
3aBHICHT BBICOTA CJIOS OKPAIIEHHOTO PacTBOpa. AHAJIOTMYHO MOIOHMpa-
IOTCS ¥ CKJISTHKY JUTSL KOJIOPUMETPUPOBaHUS (OOBIYHO 3TO anTeKapcKue
¢nakonsl TuaMeTpoM 10 25 MM). BusyanabHoe KOJIOpUMETPHUPOBAHHE
MPOBOJAT KaK B BEPTUKAIBHOM CJIO€ KHIKOCTH (TIISIIS CBEPXY 4epes
CJION pacTBOpa), TaK U B IpoxosmieM cBere. Criocod BH3yallbHOTO KO-
JIOPUMETPUPOBAHUS YKa3hIBAETCS B METOIMKE aHAIHM3a W Ha I[BETHOU
IKase.

Crnenyer uMmeTb B BHIY, YTO BO3ZHHKAIOIIME B MpoOLEcCce KOJIOPH-
METPUYECKUX PEAKIUi OKpalleHHbIE COSIUHEHUSI NHOTa OKa3bIBaIOT-
Csl MaJOyCTONYMBEI, TIOITOMY MPH OMHCAHWH TPUTOTOBIIEHHS PAaCTBO-
POB MIPUBOJIAT U CPOKH UX XPAHEHHSL.

Jis ynpouieHus: BU3yallbHOTO KOJIOPUMETPHPOBAHUSI TIPU aHAaIIH-
3aX OKpacKy pacTBOpa-mpoObl MOKHO CPaBHHUBATh HE C STAIOHHBIMHU
pacTBOpaMH, a ¢ MeYaTHOW KOHTPOJBHOM IIKaJION, Ha KOTOPOH 00pas-
II6I BOCTIPOHM3BO/IAT OKPAcKy (IIBET M HHTEHCHBHOCTH) MOJICNBHBIX 3Ta-
JIOHHBIX PAacTBOPOB, MPUTOTOBJICHHBIX C COOJMIOACHUEM 3aJaHHBIX 3HA-
YEeHUH KOHICHTPALH LEeJIEBOI0 KOMIIOHEHTA.
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3a pe3ympTaT aHaNHM3a IPH BHU3YaJbHOM KOJOPUMETPHUPOBAHUHI
MPUHAMAIOT TO 3HAYEHHE KOHIIEHTPALUU KOMIIOHEHTa, KOTOPOE MMEEeT
OmmKkaiiimii Mo okpacke oOpaszen KOHTPOJIBHON IIKaNbl JU00 MOJEIb-
HOTO 3TAJIOHHOTO PacTBOpa.

Konopumerpuueckuii MerTojx aHajau3a HCIOIB3YETCS B TeCT-
KOMIUIEKTax U TecT-cucTeMax. Ilpu HCcroap30BaHUM TECT-KOMILIEKTOB
npousBoactBa 3A0 «Kpucmact+y onpezneneHrne KOHIEHTPALUU KOMIIO-
HEHTa MOXET MPOBOIUTHCS KaK CIOCOOOM BHU3YaJIbHOTO KOJIOPUMETPH-
pOBaHUs MO KOHTPOJIBHOHM I[BETHOW IKaje, TaK U C MOMOIIBIO (OTO-
AIEKTPOKOJIOpUMETPa (ITOJIEBOTO UM Ta0OPaTOPHOTO).

Tect-cucTeMsl SBIAIOTCA Hanbojiee NMPOCTHIMH M JEHIEBBIMH
aHAIUTHYECKUMHU cpeacTBaMu. Kak mpaBmiio, B TeCT-CHCTEMax
3A0 «Kpucmac+y» ucronbp30BaH UIMEHHO KOJIOPUMETPUUYECKUI METO/.
[IpuHIMT nefcTBHUS TecT-CUCTEM JUIsl KOHTPOJS BOABI U BOIHBIX pac-
TBOPOB OCHOBaH Ha BIMTHIBAHWU PACTBOPA, COJAEPIKAIIEro aHAJIN3H-
PYEMBIi KOMIIOHEHT, THAPO(QWILHOH OCHOBOH Tecta. OCHOBa TecT-
CUCTEMBI (TECT-TIOJIOCKA) IMOMEIeHa, KaK MPaBWIIO, MEXIYy TOHKHMH
MIPO3pAaYHBIMH TIOJIMMEPHBIMU TUIEHKAMH, YTO O0OECIeYrBaeT TOYHYIO
JO3UPOBKY TECTUPYEMOTO PAacTBOpa (BIUTHIBAETCS CTPOrO HEOOXOIU-
MO€ KOJIHYECTBO PacTBOpA, MOCJIE Yero HACTYIAeT HACHIIIEHNE W BITH-
ThIBaHHE NpeKpamaercs). [lomaBmmii Takum 00pa3oM Ha TECT-TIOJIOCKY
aHAJIM3UPYEMBIH KOMIIOHEHT XUMUYECKH pearupyeT ¢ HaXOoAIUMCs Ha
HEH e aHaJIMTUYECKUM PeareHTOM ¢ 0O0pa3oBaHMEM OKpAaIlEHHBIX CO-
equHEeHMH. Bo3HUKAIOMNH HHANKAITMOHHBIN 3G eKT HaOIromaeTcs BU-
3yaJbHO Ha TECT-TIOJOCKE (« AKTUBHBIN XJIOP-TECT», « XPOMAT-TECT)
WIM 4Yepe3 MpOo3payHyl0 IUICHKY (OCTaJbHBIE  TECT-CUCTEMBI
3A0 «Kpucmac+y). Ilpu 3TOM IIBET 1 MHTCHCHBHOCTh OKPACKH SIBJISI-
IOTCS MEpOil KOHIEHTpPAIMK KOMIIOHEHTa B TECTHPYEMOM pacTBOpE.
OnpeneneHue ¢ MOMOIIBI0 TECT-CHCTEM HOCHUT Ka4e€CTBEHHBIA JHOO
MOJTyKOJIMYECTBEHHBI XapakTep, a CaMHM TECT-CUCTEMBI SBISIOTCS
CPEICTBAMH CHTHAJIFHOTO KOHTPOJ. TecT-cucTeMBl MO3BOJIAIOT OIle-
HUBATh TaK)K€ KAaueCTBO MPOJIYKTOB MMUTAaHUS — OBOILEH, QPyKTOB, CO-
KOB (HUTPAT-TECT). 3arpsA3HEHHOCTh (XUMUYECKUN COCTaB) MOYBHI MO-
JKET OIIGHWBATHCS C TIOMOIIBIO TECT-CUCTEM IIyTEM TECTUPOBAHUS
MIpeIBapUTEIHHO MPUTOTOBICHHON MOYBEHHON BBITSDKKH (BOIHOM, CO-
neBoit). TecT-cucTeMsl MPUMEHSIOTCS U [yl aHAJIM3a BO3yxXa (HampH-
Mep, paboTa 5 TPOBOIUTCS C MPUMEHEHHEM KOJIOPUMETPHICCKON TECT-
CHUCTEMBI K AMMUAK ).
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Oco0eHHOCTH BBINOJHEHUS AHAJIN3a TUTPUMETPUYECKHM Me-
TOAOM. TUTPUMETPUUECKUI METOJI aHAJIM3a OCHOBAH Ha KOJIMYECTBEH-
HOM ONpezAeeHnr 00beMa pacTBOpa OJHOTO WM JIBYX BELIECTB, BCTY-
MaIIKX MEKAY co00i B peakiuio, MPUUeM KOHLIEHTPALH OJHOTO U3
HUX JOJDKHA OBITH TOUHO M3BECTHA. PacTBOp, KOHIIEHTpalKs BEIecTBa
B KOTOPOM TOYHO HM3BECTHA, HA3BIBAETCS TUTPAHTOM, WM THTPOBAH-
HBbIM pacTBOpoM. IIpu aHanu3e yamie BCero TUTPaHT IMOMEHIAIOT B M3-
MEPUTEIBbHBIN COCYl M OCTOPOXKHO, MAJIBIMU OPIUSIMH, JO3HPYIOT €T0,
NPUWIMBasl K UCCIIEAYEMOMY PacTBOPY A0 TeX IOp, IoKa He OyAeT ycra-
HOBJIGHO OKOHYaHHE PeaKIHU. JTa orepanus Ha3bIBaeTCsl TUTPOBAHU-
eM. B MOMEHT OKOHYaHUS peakIWu NMPOUCXOOUT CTEXHOMETPHUYECKOE
B3aMMOJACHCTBUE THUTPAHTA C AHATU3UPYEMBIM BEIIECTBOM, U JOCTHIa-
€TCsl TOUKa SKBUBAJIEHTHOCTH. B TOUKe 3KBHBaJEHTHOCTU 3aTPAau€HHOE
Ha TUTPOBAHME KOJIMYECTBO MOJIEH THUTpPaHTAa TOUYHO PABHO M XUMHUeE-
CKM 3KBUBAJICHTHO KOJIMYECTBY MOJIEH OIPENeIsieMOTo KOMITOHEHTA.
Touky 3KBUBaJIEHTHOCTH ONPENEISIOT, BBOAS B PAaCTBOP MOAXOIALIHIMA
WHAUKATOp M HAOIo/as 32 U3MEHEHUEM €r0 OKPAcKH JIM00 KOHTPOJIU-
pys KakoH-mu0o mapaMeTp pacTBopa. B Touke SKBHBAJIEHTHOCTH THT-
poBaHHe OOBIYHO 3aKaHYMBAIOT, XOTS «JUISI YBEPEHHOCTH» K PacTBOPY
HHOIZa A00aBISIOT ellle HECKOJIBKO Kamenab TUTpaHTa. 1o aToit mpuun-
HE TOYKa OKOHYAHUsS TUTPOBAHMSA MHOTJA HE COBIAJAET C TOYKOH K-
BHUBAJICHTHOCTH.

IIpy BBIMONHEHMM aHAIN3a TUTPUMETPUUECKUM METOIOM (KapOo-
HaT, TUAPOKApOOHAT, XJIOPH, KaJbIIMK, 001Iast )KECTKOCTh) ONpeelie-
HUE TIPOBOJAT B CKIITHKAX WM MPOOHPKaX BMECTHMOCTHIO 15-20 mu,
nMeronx MeTky 10 M. B mpouecce TuTpoBaHUs pacTBOp NepeMelIn-
BAaIOT CTEKJITHHOM Maj04YKOi J100 BCTPSXUBAHUEM.

[Ipu ananuze ManoMHUHEpPANTH30BaHHBIX BOJ IeJecoo0pa3sHO MpHU-
MEHSTHh TUTPOBAaHHBIC PACTBOPHI C MOHMKEHHON KoHIeHTpamwmid (0,02—
0,03 M0J1B/1T), KOTOPBIE MOTYT OBITH MTOJYYEHBI COOTBETCTBYIOLIUM Pa3-
OaBneHneM 0oJjiee KOHIEHTPUPOBAHHBIX TUTPOBAHHBIX PACTBOPOB JHC-
TUTMPOBAaHHON BOJOH. BMecTo nuctumnmupoBaHHOM Boabl (Ipu ee oT-
CYTCTBMH) MOXXHO MCIIOJIB30BaTh JJIs1 pa30aBiIeHNs MapoOBOi KOHAECHCAT
00 YUCTYIO KUIITYEHYIO BOAY.

st ynobcerBa paboTeI ¢ MPOOHMpPKAMHU WX MOYKHO pacrojiaraTh B
mratuBax (puc. 6).
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Puc. 6. [TogHOC CO ITATUBOM U MPH-
HaJUIe)KHOCTSIMU M3 COCTaBa Habopa
JUISL Y4aIIerocs.

Tpebyembie 00bEMbI PACTBOPOB MPH TUTPOBAHHK OTMEPSIOT C I10-
MOIIIBIO OFOPETOK, MEPHBIX MHUIETOK MM 00JIee MPOCTHIX TO3UPYHOLIHX
YCTPOWCTB: LINPHUIEB, KATMOPOBAaHHBIX KanedbHUI U jp. (puc. 7). Han-
0osiee yIOOHBI [T TATPOBAHMSI OIOPETKH C KPAHOM.

a S B r bi

Puc. 7. Cpenctsa 103UpOBKH pacCTBOPOB:
a — OropeTka ¢ KpaHOM, O — MepHasl ITUIETKa, B — IIPHUI[-103aTop, T — UIETKa-
KaleJIbHUALA NoJIMMEpHas npocras, 11 — KaHCIH:HI/IL[a-(bJ'IaKOH.
Jlns ymoOcTBa 3aloJIHEHUS] MEPHBIX MHUIIETOK PAaCTBOPAMH M THT-
pOBaHUS UX TEPMETUYHO COCIUHAIOT C PE3UHOBOM IpyIIeH, HCHOIB3YS
COCTMHUTETHLHYIO PE3NHOBYIO TPYOKY.

3anpeu(aemc;l 3anojiiHeHue nunemokKk pacmeopanu
nymem ux 6cacvleanusl pmom.

Eme ynobHee paboTaTh ¢ MEpPHBIMU MHUIICTKAMHE, YCTAHABIIUBAS UX
B IITATUBE BMECTE C MEAMIIMHCKUM IIIPUIIEM, TEPMETUYHO COCIUHCH-
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HBIM C THIETKOW THOKOW TPyOKOW — pE3MHOBOHM, CHIMKOHOBOW M T.II.
(puc. 8).

Puc. 8. YcTaHOBKY IS THTPOBAHWUS B IITATHBAX:
a — MepHasi MUIeTKa; 0 — GIopeTKa ¢ KPaHOM.

CrnenyeT UMeTh B BHIy, YTO U3MEpPEHHE 00beMa pacTBopa B OI0-
peTKax, MEpHBIX MPOOMPKAX, MEPHBIX KOJIOAX MPOBOIUTCS MO HUKHE-
My Kparo MOBEPXHOCTHU MEHHCKA JKUJKOCTHU (B CIIy4ae BOJHBIX PacTBO-
POB OH BCET/a BOTHYT).

IIpu sTOM T71a3 HAOIIOMATENS 00HCeH OblMb HA YPOBHE MEMKU.

Henp3s BBIOyBaTh NOCIENHIOID Kalll0 PacTBOpa U3
MUTNIETKU Wik OropeTku. Heo0XoauMo 3HaTh TakkKe, 4To
BCS MEpHasl CTEKJIIHHAS IMOCyZa KamuOpyeTcss W Tpa-
nyupyetcst ipu Temneparype 20°C, moaromy, mis mo-
Jy4YeHHs] TOYHBIX PE3yJbTaTOB HM3MEpPEHHUS OOBEMOB,
TIPH HMCITOJIL30BAaHUM THITETOK, OIOPETOK M KareIbHHUII,
TeMIepaTypa pacTBOPOB JOJDKHA OBITH OJM3Ka K KOM-
HaTHOW. [Tpu MCMOJIB30BaHMU MEPHBIX KOJIO TeMIiepa-
Typa pacTBOpa JOJDKHA OBITh, TIO BO3MOXKHOCTH, OJH3-
ka kK 20°C Bo m30exaHNe 3aMETHBIX OITHOOK B H3MEpe-
HUH 00bEMa 3a CUET TEIJIOBOTO PaCIIMpPEHHS HIIH CKa-
THS pacTBOpa (CTAHOBUTCS 3HAYMMBIM MPH OTKIOHEHU-
ax tremriepatypsl oT 20°C 6omnee uem Ha 2—-3°C).

TutpuMeTpudecKuil METOJ AaHAJINW3a MCIOJIb3YETCS B  TECT-
KoMIuiekTax npousBoactsa 3A0 «Kpucmac+y», mperyCMOTPEHHBIX pU
BBITIONTHEHNH padoT Ne 11-13, 19.
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3. PEKOMEHOALUWN ONA YHYUTENA
NO TEXHUKE N METOAUKE
NMPOBEAEHUA PABOT

3.1. OT60p Npob aTMoccepHbIX OCaAKOB,
CHera, nbaa

Bzamue npo6 00stcoesoii 600b1. JInsi coopa TOKICBON BOIBI HCIIONb-
3yiiTe prOop Wist cOOpa KUIKUX OCAIKOB — goxaemep (cM. 11 4.1.1).

B3amue npoé6 cneza. Ilagaroummii cHer coOepuTe B YUCTYIO SMaIIU-
POBaHHYIO KaCTPIOJIIO WIIM BEXIPO, a 3aTeM JaiTe eMy OTTasATh.

Iloozomoexa npoowt 1voa ona ananusza. Kycouku Jiba MOJIOXKATE
HA YKCTYIO TKaHb U 3aYUCTUTE CO BCEX CTOPOH HOXKOM WJIM CKAaJIBIICIICM.
[TomyuyeHHble YMCThIE KyCOUKH JIb/Ia IOMECTUTE B cTakaH Ha 250 M u oc-
TaBbTe Ha 5—10 muH. CieiiTe Tamyio BOAY, CIOJOCHUTE KyCOUYKH JIbIa
JUCTUILTMPOBAHHON BOJOM, a 3aTEM MEPEHECUTE UX BO 2- U CTakaH U
JaiTe by OKOHYATEIhHO OTTasITh MPHU KOMHATHOU Temmeparype. [lo-
JYYCHHYIO TATYI0 BOY WCIIOIB3YHTE IJIsT aHAIH3A.

3.2. OT60p M NnoaroToBKa NPob NoYBLI

[Ipo6sl mouBHI GepyT 3a0aTOBPEMEHHO U3 PA3IMUYHBIX MECT, Hy-
Mepys B3sTble 0Opasupl. PaboTa MOXXET MPOBOIUTHCS MHAUBUAYAIBHO
win rpynnoil obyyaronuxcs. Jlanee npoObl MOYBBI MOATOTABIUBAIOT:
O0TOMpAIOT MHOPOAHBIEC BKIIOYCHHUS, KAMHH, CyIIaT, pa3MHHAIOT U (3Ke-
JIaTeNbHO) MPOCEHUBAIOT YEpe3 CHTO C SUEHKOH 2 MM WM AypIijiar.
Bo3moxeH BapuaHT, IpH KOTOPOM OOYYaIOLIMMCS pa3faloT CTaKaHbI C
B3BEIICHHOW W BBICyIIeHHOUW mouBoit (20-3 0 1). Llemecoobpas3Ho wmc-
MI0JIB30BaTh MOJIEIbHBIC 00Pa3Ilbl TOYBHI (MPUTOTOBICHHE B 1. 3.3.1).

[Ipu oT6ope mpoObI MOYBHI C 3arPA3HEHUSAMH C BBIIEIEHHOTO YJacTKa
TMIOJIE3HO OTMETUTH OCOOCHHOCTH PACHOJIOKEHHS ydacTKa (HaJu4yue CBa-
JIOK MycOpa, aBTOCTpabl, TIOHWKEHHOCTH penbeda U T.4.) AT 3aKIroue-
HHI 0 3aBUCUMOCTH KHCJIOTHOCTH TTOYBHI OT PAa3INYHBIX (PaKTOpPOB.

BricymuBanie MOYBBI HAa BO3/AyX€ MPOBOJHUTCA B KIOBETE HJIM Ha
MOJJIOHE B TeueHHe 1—2 CyTOK B 3aBUCHMOCTH OT TEMIIEpaTyphl B IO-
MEILEHHU.

Pexomennyercst ucosip3oBanue pykooactsa [18].
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3.3. NMpuroroBneHne pacTtBopoB, 06pasuUoB, cpen

3.3.1. MpurotoBneHne MoaesnbHbIX PaCTBOPOB 1 06pa3LoB

Mymmnocmo 600b1. OOyUaronMMcs pa3iaoT NPOOUPKU C BOJIOWM
pa3auYHOW MyTHOCTH. MOXHO HCIOJB30BaTh BOAY C J00aBICHHEM
Pa3IMYHBIX BEINECTB (MOJIOKA, TOYBBI U T.1.). OOyYaromuecs JT0JIKHBI
HAYYUTHCSI TIOJH30BAThCS MYTHOMEPOM U OIPEJIENIATh M0Ka3aTelb MyT-
HOCTH, TIOJIB3YSICh COOTBETCTBYIOIIEH KapTOW-UHCTPYKITHEH.

H3yuenue 3anaxa. ]Ins TPUTOTOBIECHUS PACTBOPOB HCIIOIB3YIOT
KOHUYECKHUE WU TUIOCKOJOHHBIE KOJI0bI Ha 250 mut. [IpuroroBneHHbie
pPacTBOPHI pa3IMBAOT B MPOHYMEPOBAHHBIE MPOOUPKHU 10 IOJOBUHBI
BBICOTBI U 3aKPBIBAIOT ITpoOKamu. [IpoOupKH CTaBST B IITATHUBHI.

MopenbHbIe pacTBOPHI JUTsl OTPEICICHIS 3amaxa MIPUroTaBInBalOT
CJIeYIOIUM 00pa3zom (Tadi. 8).

Tabnuua 8

MpurotToBneHne moaenbHbIX PacCTBOPOB ANs n3yyeHusa 3anaxa

ApomMaTndeckuit [Mpoxunsture B Boze JierecTky (hiiokca (po3bl, MHOHA) H OX-
JIaJUTe PacTBOP WM J0OaBbTE B BOMY 2—3 KaIuIu TyXoB (ojie-
KOJIOHA)

JpeBecHblil [IpokunaruTe B BOAE CTPYKKHU UM OIMIKH, TIOCIE OXJIaXKIe-
HUSL TPOGHUIIBTPYHTE

3eMInCTBII [MpoxunsiTuTe B BOAE TOPCTH 3€MIIH, TTOCIIE OXJIAXKICHHS IPO-
¢bunpTpyiiTe

Pr16uBI1i Jlo6aBbTe B BOJY HECKOJIBKO KaIlellb PHIOBETro XKUpPa HIIH IIPO-

KHITATHTE B BOJIC KYCOYEK PHIOBI, TIOCIIE OXJIaXICHHS BOTY
clenTe

CepoBogopoaa IIpomycTuTe B BOLY CEpPOBOAOPOJ U3 PHOOPa JUIs MONTyde-
HHS CEpOBOOPOIA
TpaBstHUCTBIH [IpokunaruTe B BOAE CBEXKYIO TPAaBy WM CEHO M MIOCIE OXJIa-

JKICHUS CIIEHTE BOAY

OmHoMy oOydaromeMycst He CIeAyeT JaBaTh JJIS OIpeeIcHIs 00-
nee 2—3-X pacTBOPOB, YTOOBI HE HACTYITIIO YTOMIICHHE.

Booa c epemennoii scecmkocmolo. B cTakaH ¢ M3BECTKOBOU BO-
IIO¥ TIPOTTYCKAIOT YTJICKUCIBIN ra3 w3 ammapara Kumma (wm apyroro
pubopa) /10 MOSIBJICHUS 0CajlKa, a 3aTEM €r0 PaCTBOPEHUSI.

Booa ¢ nocmoannoii y’cecmxocmoro. B xonde na 250-500 mu ¢
TUCTHJUTMPOBAHHON WM YHCTOM KWIIsTYeHo# Bomoil pactBopstor 1,0 T
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xjopuna Kanpuusa. Ecau octaHercst ocasok, TO €ro Hafno OT(UIBTPO-
BaTh JINOO JEKAaHTUPOBATH (CIUTH KUIAKOCTH C OTCTOSBIIETOCS 0Ca/IKa).
IIpumeuanue. Jlns 1aHHOTO OMBITA W B JPYIHX CIyyasX BMECTO AUCTHIIMPOBAHHOMN

MOXXHO HCIIOJIB30BATh YUCTYIO KUIIAYCHYIO WIH TaJIyH0 BOLY 11100 KOH-
JCHCAT U3 KOTCJIbHBIX.

Booa, 3azpazuennas negpmenpooyxkmom (scupom). B 0,5 n ten-
JIOW WM TOpSYel BOJABI HATWBAIOT | YailHyIO JIOKKY pPacTUTEIHHOTO
Maciia, MHTEHCHBHO IePEeMENIBaIOT. VICIOIb3yI0T MYTHBIH pPacTBOp,
KOTOPBIA MOYKET UMETh MACISHYIO IJIEHKY. AHAJIOTMYHO MOXKHO TpH-
TOTOBUTH PAacTBOP M3 PeanbHOro HeTENpOAyKTa, HCIOIb3YS OTpado-
TaHHOE KapOropaTOpHOE Macilo, KEPOCHH W JAp. MallolieTyudne Hedre-
MIPOYKTHI.

Booa, 3azpaznennan mexanuueckumu npumecamu. B 0,5 1 Boas
noMemaroT 1 4ailHyro JIOXKKY HW3MENbYCHHOW MOYBBI, CTPOUTEIHHOTO
Mycopa, TBEpPABIX aTMOC(EpPHBIX BHIMaAeHUH 1 T.11. CMeCh HHTEHCHBHO
repeMenInBaioT. Mcrmonp3yroT MYTHBIH pacTBOp, CONEpKaIluii BUIHU-
MBI TJIa30M B3BEIICHHBIE YaCTHIIBI.

Booa, cooeprycawan uonvt meou u xnceneza. B xondy na 500 mn
HAIMBAIOT JUCTHIUINPOBAHHYIO WIH YHCTYIO KUIIAUCHYIO BOJY HA /4 e
oobema. JlobGaBmstor mo 2—-3 M 5% -HBIX pacTBOPOB cojiell cynbgara
MeH, cyib(ara jkenes3a, XJOpHaa >Kkeie3a. XOpOIIo MepeMEeNnInBaloT
COJZIEPIKUMOE.

Mooenvnutii odpazey nougwnt. B crakan Ha 400600 Mi nomemaroT
Ha '/, ero o6beMa mousy. IIpunuBaror 100 M pacTBOpa aleTaTa CBHH-
na (5%) nubo mpyrod coiM, coiepikaliedl M3ydaeMblidi MOH. XOpOIIO
MepEeMEeIBAOT coaepkuMoe. [lepeHocAT B BBIMAPUTENBHYIO Yally
Ne 4, moacymmBaroT, BEITApUBAs BOIY, U OCTYKAIOT.

Pacmeopul xnopuo- u cynvgpamcooepicawux coreii. B xauectse
MOJIETTBHBIX PACTBOPOB MOTYT OBITH HCITOIB30BAaHBI 5% -HBIE PAaCTBOPHI
xJiopua Kanus ¥ cynbdara Mean S5-sogHoro. Coiu pacTBOPSIOT B YKC-
TOU KUIISTYEHOH BOJIE.

3.3.2. MpurotoBneHue pacTeopa xnopuaa Kanus
ANA NOYBEHHOWN BbITSXKMN

s pabotsr TpeOyercs He 6onee SO0 M1 pacTBOpa XJIOpUAA KalUs
¢ xoHrerTpanuei 1 r-moms/i (11.). 74,5 r KCI (1 r-mois) comepKuTcs
B 1 muTpe pactBopa, B 500 mi — 37,25 1.
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Ha Texnuyeckux Becax B3BeIIUBAIOT 37,25 T XJIopuaa Kajius, BHO-
cAT ero B MepHyto konoy Ha 500 mi. B xonOy HanuBatot Ha 1/2 ee 00b-
eMa JUCTULITUPOBAHHYIO JTUOO YHCTYIO KHIITYCHYIO BOJY, ITEPEMEIIH-
BaIOT COJEPKUMOE JIO PACTBOPEHUS COJTH, HATMBAIOT BOIY IO METKH.

3.3.3. MpurotoBneHmne HEKOTOPbLIX PacTBOPOB
M nUTaTenbHbIX cpen

Pacmeop anmuobuomuka. 1 Tabnerky aHTHOMOTHKA (TETPAIIUKIIH-
Ha, OJICTETPUHA, SPUTPOMHUIINHA U T.II.), PACTOTUCHHYIO MEXIY JIOKKa-
MU, IToMemIaroT B ctakad ¢ 20—-50 mut uncrtoit Boabl. B3Beck nepemeniu-
BAalOT U JIAIOT OTCTOATHCS. VICIONMB3yIOT pacTBOpP, KOTOPHIH MOXKET OBITh
CJIeTKa MYTHBIM.

Pacmeop oezunpuyupyrowmuii. B xauectBe ne3uHPUIUPYIOIIETO
pactBopa (Hcronb3yeTcst s ne3nH(DeKInA MyHAIMTYKa 1 Jamek [ler-
p¥) MOXHO HCIOJB30BaTh CIAOBIN (PO30BBINA) BOIHBIA PacTBOp Mep-
MaHraHaTta kKanus, 2—5%-HbIil pacTBOP XJIOPHOW W3BECTH JIMOO XJIOpa-
MUHA, 8 TAK)KE OOBIUHBIN 0/1eKOJIOH WK 40%-HbIi STHUIIOBBINA CIIHPT.

Pacmeop ougpenunamuna 6 KOHUEHMPUPOBAHHOU CEPHOU Ku-
cnome. B xanenpHUITY (25 Mi1) HanmwBaioT Ha 2/3 o0bemMa KOHIICHTPH-
POBaHHYIO CEPHYIO KHCIOTY (TUIOTHOCTH 1,84 r/cM’) U BHOCAT B Hee Ha
KOHYHKE CKaJIbIIEIsI HECKOJIBKO KPUCTAILIOB TU(EHIIIaMUHA.

Pacmeop uzeecmu (uzeecmrosan 60oa). 30-50 r ussectu (CTpou-
TEJIbHOW WM CaJIOBOW), MPEIBAPUTEIbHO PACTOIYCHHOW OT KOMKOB,
MIOMENIAIOT B CTEKJIIHHYIO OaHKY BMECTUMOCTRIO | 1T M HAJIMBAIOT Tya
0,5 1 yucroil Boabl. B3Bech mepeMelInBaOT U Jal0T OTCTOSAThCS. Uc-
MOJIL3YIOT PACTBOP, KOTOPBIM MOXKET OBITh CJIETKAa MYTHBIM.

Pacmeop i100a. Anrteunslii 5%-HbIi CIMPTOBOM pacTBOp Hona (Homa
HacTolKa) pa3daBisitoT B 20 pa3 BOOM 0 [[BETa HEKPEIKOT'o Yasl.

Pacmeop kpaxmana.1/2 4daiiHO#N JTOKKHW THIIEBOTO WM PACTBO-
pUMOTro Kpaxmaia B30alThIBAIOT B CTaKaHE C HEOOJIBIINM KOJIHYECTBOM
xoJo0H01 Boabl (1/3 crakana). OOpa30BaBIIYOCS CYCIICH3UIO BIUBAIOT
B 200 mu1 BoAbl, OBEAEHHOU N0 KumeHus. PacTBop xopouio pazmemniu-
BaIOT U OXJIAXKIAIOT.

Pacmeop crronvi. MOXXHO TIPUTOTOBHTH 3-Msi criocodamu. B mro-
0oM ciyyae HeO0OXOMMO OMOJIOCHYTh POT 2—3 pa3a BOJOW JJIs yaaje-
HUS OCTaTKOB IHIIH, 3aT€M BBITIOIHUTH OJTHO U3 TPEX ACHCTBUIA:

a) Habpath B poT 10 MJI JUCTHIIMPOBAHHON BOJIBI, MOAEPKATH
MOJIMUHYTHI M COOpaTh IMOJIyYCHHBIH PacTBOP B MPOOHUPKY, IOBEIS
00BEM C TOMOIIBIO TUCTHIUTMPOBAHHOM BOABI 10 10 MI1;

BepHyTbcA B kKaTanor y4ebHunkoB
http://y4ebHnkun.nHcpopm2000.pd/uchebniki.shtml

OKONMOrMYeCcKUm NPaKTUKym



SKonornyeckni NPakKTUKyM

Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http://y4ebHunkn.mHdpopm2000.pd/napisat-diplom.shtml

0) coOpaTh MOPIHIO KOHIICHTPHUPOBAHHOHN CIIOHBI M pa30aBUTH €€
TUCTUILTAPOBAHHON BOJI0M 10 10 M. AKKypaTHO TIEpEeMENIaTh pacTBOP
CJIFOHBI, HE BCIICHHUBAsI (BCTICHUBAHUE MOXKET MPUBECTU K WHAKTUBAIMH
(hepMmenTa), 4yTh HAKJIIOHUB MTPOOHPKY U IIOBOPAYNBAs €€ BOKPYT OCH;

B) oTMepHuTh 20— 25 MJ JUCTUIUIMPOBAHHOW BOJIBI U CIHUTH €€ B
ctakad. 3 3TOro crakaHa OIOJIACKMBATH POT B T€UeHHE 1—2 MHUHYT H
CIIMBATh >KUJIKOCTh B Apyroi crakad. [loBToputhk onepauuto 2—3 pasa.
Co0OpaHHYIO0 XUAKOCTH MPOPUIHTPOBATE Y€PE3 BATY.

Pacmeop auunozo 6eaxa. K25 M Oeyka 0JIHOTO KYpPHHOTO siifiia
nobasisror 1 00 Ma Bogpl. CMech pa3MeNIMBAIOT IO PacTBOPEHUS U
MpOo(MIBTPOBHIBAIOT Yepe3 HeTJIOTHBIA BaTHBINA (DUIIBTP.

Iumamensnoie cpedvt. [IpUTOTOBICHUE MUTATEIHHBIX CPET UMEET
0COOEHHOCTH, CBSI3aHHBIE C HEOOXOIMMOCTBIO HX CTEpHIIM3ALNH, T.C.
YCTpaHEHHs] HaJIMYUsI CITOCOOHBIX K POCTY M Pa3MHOXKEHHUIO MHUKPOOP-
raHu3MoB. B o0mem ciydae crepuim3anusi MPUTOTOBICHHBIX IHTa-
TEJIBHBIX Cpe]] BBIIOJIHACTCSA C MPUMEHEHNEM CIIEIMaIbHOro 000pyI0-
BaHUS — aBTOKJIABOB, KOTOpbIE B IIKOJIAX, KaK MPABIIIO, OTCYTCTBYIOT.
Bmecto momo6HOTO 000pYIOBaHHMS B YCIOBHSAX IIKOJBI MOXHO HC-
MOJIb30BaTh U OBITOBYIO TeXHUKY — CBU-neun, nyxoBbie mkadsl U T.11.,
obecrniedrBaroNe PaBHOMEPHOE KHIIEHWE CTEPHUIN3YyEeMOH KUIKOCTH
BO BceM ee oObeme. Crepmiimzanus BBITOJHSAETCS B MOIXOISIIEH 3a-
KpBITOH MOCyJie B PeKUME «MSATKOT0» HarpeBaHUs AJs MpefoTBparie-
HUsl OypHOTO KUTICHHS M Pa30phI3TUBaHUs (T€PMETHYHOCTH MPH CTEPH-
mu3anun He Tpedyercs). TeM He MeHee B CBS3H CO CIOXXHOCTSIMH TIPH-
MEHEHHMSI TIOJOOHON TEXHUKH B YCIOBHSX IIKOJI, HUXKE MPUBOAATCS Me-
TOJWKH TPUTOTOBJICHHS IMMHTATENHLHBIX CPEJl, KOTOpble 00eCIeYnBaIOT
WX CTepWIN3AlHI0O Ha YPOBHE, NOCTATOYHOM IJIsi TPOBEACHUS PadoT
HACTOAMIETO MpakTHKyMa. [lomydeHHble cTepruiIbHBIE PacTBOPHI Pa3iiu-
BaIOT B Yalllku IleTpu ¢ KphIIKaMK M OXJIaKAAIOT, UCTIONIb3Ys, 110 BO3-
MOXKHOCTH, cpa3y xe. [IpuroroBneHnsie Takum oOpa3oM yamiku [letpu
C NUTATEJIbHON Cpelod B JOMOJHUTENbHONW CTEPWIM3AlMM HE HYyX7a-
FOTCA.

He ocmaenaiime cmepunvHulii pacmeop oOmiKpsimovim!
IlIpu neobxooumocmu xpanume cmepuibHble PACHIEOPbL
6 xonoounvHuke npu memnepamype 0—4°C.

Tumamenvhas cpeda uz sceramuna. CTOIOBYIO JIOKKY KeJIaTHHA
3QJIMBAIOT CTAaKaHOM XOJOTHOW KHWIITIYCHOW BOJBI M BBIICP)KHBAIOT
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40-50 muHyT HO HaOyxaHHWSI. 3aTeM HArpeBaroT, HE JOBOAS IO KHIIe-
HUs, NIPU HENPEPBIBHOM IIOMEIIMBAHUU JO PACTBOPEHHUs U IIPOLEKU-
BaroT. O0pa30BaBIIMIICS PACTBOP CMEIIUBAIOT C BOJIOM (HA CTaKaH pac-
TBOpa MO0aBIIOT 2—3 cTakaHa BOJBI), HATPEBAIOT IO KUIICHUS B 3a-
KpBITOI ocyzie v KUATAT 10 MUH, He JOITyCKasi CUIIBHOTO KUIIEHUS.

Tumamenvuas cpeda uz kpaxmana. B xonde ooremom 750-1000 mi
3aBapUBAIOT 2 CT. JIOKKH Kpaxmaya BOAOPaCTBOPHMOTO B 1 cTakaHe BOJBL
OO0pa30BaBIIMIACS PAaCTBOP HATPEBAIOT J0 KHUITEHHUS B 3aKPHITOM TOCyJE U
kursTaT 10 MuH, He JOITycKas CHIIbHOTO KumieHus. [lomydennsrii rycroi
reJb Pa3IUBaIOT B Yamky [leTpu, 3aKphIBatOT KPBIIKOM U OCTYXKAIOT.

3.3.4. MpurotoBneHne pacTBOPOB C 3agaHHOW MacCOBOM OONEMN,
MONSIPHOW N HOpMaNbHOM KOHLEeHTpauuen pacCTBOPEHHOro
BellecTBa

B y4eOHBIX MOCOOHAX, PYKOBOACTBAX JUIsI XMMHKOB-aHAIUTHUKOB,
HOpMaTtuBHBIX mokyMeHTaX (I'OCTax) m crpaBOYHOW JHTEpaType WC-
MOJIL3YIOTCSL Pa3IMYHBIC CIIOCOOBI BBIPAKEHUS COJCPIKAHUS XUMHUE-
CKUX BellecTB B pacTBopax. OCHOBHBIMHU CIIOCOOAMU BBIPAKCHUS KOH-
HEHTPAINH SBIIOTCS CIEAYIOINE.

Maccoeaa 0ona (MaccoBBIN MPOLEHT, MPOLIEHTHAS] KOHIIEHTPALU )
(w) B % — oTHOIIEHNE MacChl PaCTBOPEHHOTO BemecTBa (IM;) K o0rei
Macce pacTBopa, T.e. CyMME MacC paCTBOPEHHOTO BELIECTBA U PacTBO-
purens (M,):

®=—"r %100
m, +m,

Ilpumep. llpurorosnenne 50 T 5%-HOTO pacTBOpa COIH.

B 100 r pactBOopa comepxurcsa 5 r conu, B 50 r pactBopa conep-
JKUTCSI — X T COJIH.

5x50
X = =
100

OTtBecuTh 2,5 T conu, IOMECTUTH ee B K0JIOy (cTakaH) U 100aBUTh
47,5 mn Bogsl. [lepememinBaTh 10 MOJHOTO PACTBOPEHHSI COJIH.

Monapnas konyenmpauus (C) B Moib/1 (M) — oTHOLIEHHE KO-
YeCcTBa PaCTBOPEHHOTO BeMecTBa B MOJIX (N) kK 00beMy pacTBopa (V):

c=1
Y

25T
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MossipHass KOHLIEHTpaunusi YUCICHHO DPaBHA KOJIMYECTBY MOJEH
BEIIEeCTBa, COAepXKaIuxcs B 1 TuTpe pacTBopa.

Ipumep. Ilpurorosnenue 50 mi 0,1 M pacTBOpa noBapeHHOI comnu.

1 moms NaCl secur 58 1.1 M pactBop comepxur 58 r NaCl B
1000 mx pactBopa, 0,1 M —5,8 1.

5,8 r NaCl conepxxurcs B 1000 mi pacTBopa, X T COICPKUTCS B
50 mu1 pacTBOpA.

5,8%50
X=""-""
1000

Hagecky B 0,29 r moMecTuTh B MEpHYIO KOJOY Ha 50 MII B JOIUTH
AUCTUIJIMPOBAHHYIO BOAY 10 METKH.

HopmanbHasi KOHIeHTpanusi (MJIM MOJISIpHASI KOHIIEHTPAaMs
JKBHBAJIEHTOB, JKBHBAJEHTHAl KOHUEHTPAIUS, HOPMAaJbHOCTD)
(N) B 1-9kB/)T (H.) — OTHOIIIEHWE KOJWYECTBA DKBHUBAJICHTOB BEIIECTBA
(n) k 00BeMy pactopa (V):

= 0,29 r (290 mr)

N=D
Y

HopmanbHas KOHIEHTpaLysl YUCIEHHO paBHA KOJIMYECTBY YKBUBA-
nenToB BemiecTBa B 1 mutpe (1000 mim) pactBopa.

Ilpumep. NlpuroroBnenue 50 ma 1 H. pacTBopa cynbdara agroMu-
Hus. 1 9KB. cynbdara allOMUHHA paBeH | MOJIIO, IEIEHHbII Ha CTEIEHb
OKHCJICHUS aJIlOMUHUS B JaHHOM COEIMHEHUH U Ha KOJIMYECTBO aTOMOB
3TOr0 MeTajlla B MOJIEKYJIE COJIU.

1 monp (6e3BomgHOrOo) paBeH 342 1 (27 x2+32x3+16x12=342),
1 r-3kB paBeH 57 r (342:3:2 = 57).

57t Al,(S0,), conepxurcst 8 1000 M pactsopa, x I — B 50 M

pacTBopa:

x= 2130 )¢5
1000

CrnenoBaresibHO, HEOOXOIMMO OTBECUTH Ha Becax 2,85 T cynbdara
IIOMUHHSA, TIOMECTUTH ATY HaBECKY B MEepHYI0 K00y Ha 50 Mi u 1o-
JUTh JUCTHUITMPOBAHHYIO BOIY 10 METKH.

JIist MHOTHX HCITOIB3YeMBIX B TpakTHKyMe pactBopos (KCl, HCI,
NaOH u ap.) HopManbHas KOHIEHTPALHsI COBIIAAAET C MOJISIPHOH.

3. |
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3.3.5. anIFOTOBneHMe KUCMOTHbIX ra3oB U 3anofiIHeHne UMKn Kono

JIs IpUTOTOBIICHHMSI Ta30B, UCIOJIB3YEMBIX B OIBITE 1 I MOze-
JUPOBAHMS BO3JEHCTBHS KUCIOTHBIX OCAIKOB Ha PacTEeHUs (CEPHUCTO-
TO ra3a U CepOBOJIOPO/Ia), HCIOIB3YIOTCS METO/IBI MTPENapaTHBHOTO I10-
nmyuenus. KonObl mepes 3amoiHeHHEM HEOOXOJIMMO TIIATEIBHO BBICY-
IIUTH. 3aloHEHHWE KOO MPOUCXOAUT HEMOCPEACTBEHHO TPH IMOTyde-
HUU Ta30B. HecMOTpst Ha HEOOIbIINE KOMTMIECTBA MOTYyYaeMBIX Ta30B,
paboTHI MO 3aMOJHEHUIO HMH KOJO HEOOXOAMMO MPOBOJHUTH B BBITSIK-
HOM mIKagdy.

Cepnucrnlii ra3 (oxcuz ceps (IV), SO,) nonydaror cxuraduem 1-2 r
ANIEMEHTAPHON CEephI, OIMyLIEHHOH B KOJIOY B JIOKKE Ha MPOBOJIOKE JIOCTa-
TOYHOM JUTHHBL. [loTydeHne cepHUCTOro raza NpoTeKaeT Mo PeaKLu:

S+0,=90,7

Jns 3amonHeHus: KOJIOBI CEPHUCTBIM Ta30M JOCTATOYHO TOPEHUs
CepHl B TEUCHHE 3—5 MUH.

Ceporonopon (cynabdun Bogopoaa, H,S) monydaror B3auMoaencT-
BHEM KOHIICHTPHPOBAHHOM COJITHOM KHCIOTHI C U30BITKOM Cylbduia
xkenesa (II) mpu koMHATHOH TeMIepaType:

FeS+ 2HCI = H,S7+ FeCl,

s 3amomHeHHs KOJIOBI CEPOBOOPOIOM HCTIONB3YIOT HEOOIbIION
¢akoH (OIOKC, CTAKAHYHK), UMEIOIIUI AUaMETP, TO3BOJISIOMINN OITyC-
KaTh €ro B KOJIOY M HM3BJICKaTh 00paTtHO. Bo ¢utakon momerniator 3—5 ¢
cynmpduma xenes3a (II), mpukanmeBarOT HECKOJIBKO Karellb KOHIIEHTPH-
POBaHHOM COJITHOM KUCJIOTHI (HAUYMHAETCS OypHOE BBIICICHHE CEPOBO-
JIOPOZia) U cpa3y K€ OMYyCKaloT (UIaKOH KaKMM-JIHOO crocobom (Ha-
MpuMep, PUBS3aB Ha HUTKE) B KONIOY. DIakoH BBIEPKUBAIOT B KOJIOE
3—5 MUH. 70 3aBepIIeHUs] BbIACJIEHUS CEPOBOJOPOA, MOCIE Yero us-
BJICKAIOT U3 KOJIOBL.

3aroiHEeHHbIC Ta3aMU KOJIOBI HEOOXOIUMO TUIOTHO 3aKPBITh MPOO-
kamu win (oaeroir. Cpok TOIHOCTH 3aIllOJIHEHHBIX TaKUM 00pazoMm
KOJIO JUIsl IPOBEJICHUSI OTBITa COCTABIISIET HECKOJIBKO YaCcOB.

3.4. MopgenupoBaHue 3KONOrM4eckux cuTyaumm

MopenupoBaHue 3KOJOTUYECKUX CUTYAlM COCTOUT B MOJAEIUPO-
BaHWU CTPECCOBOW CHUTYaIlMH OT BO3JIEHCTBHUS XHUMHYECKUX (DPaKTOPOB
Ha 3eJIeHOe pacTeHHe, B Ka4eCTBe KOTOPOTO MOYKET MCIOIb30BAThCA JIIO-
0oe pacteHue, oOpasyroliee MPOPOCTKH ¢ HECKOIBKUMH 3€JI€HBIMH JINCTh-
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sIMA (HaIpuMep, TOMAThl, OrypIsl, (hacois, mireHnma u ap.). Ilpopoctku
BBIPAIIMBAIOTCS B HEOOXOAMMOM KOJI4YecTBe 3a0iaroBpemMeHHo. [l ux
BBIPAIIMBAaHUA B OOBIYHOM TIpyHTE MOTpedyercs okono Mecsa (10— 12
THEH [UT TIpOpacTaHUsl, TIOsIBJICHNE HACTOSIINX JINCTHEB Uepe3 2 Helenn
rocyie BcXo10B). KopHeByI0 cHCTEMy OTMBIBAIOT OT ITOYBHI.

i onBbITOB Ha KaIbplid pabouuii CTON MOATrOTaBIMBAIOT M HyMe-
pytoT npobupku ot 1 10 7. B kaxayro npoOUpKy MOMELIAIOT M0 5 M
pacTBOpa coriacHo Tabi. 9, co3mgaBast TEM CaMbIM HCKYCCTBEHHO TPH-
TOTOBJICHHBIE JKOJOTWYecKHe cpeibl. Ha cTonbl pa3naloT mpopocTKu
OJIHOTO M TOTO K€ pacTeHus (HalmpuMep, TOMAToOB) C ABYMS 3€JICHBIMH
mucThsiMu. O)KuaeMble pe3yIbTaThl OTbITa TAK)KE NaHBI B TA0I. 9.

Tabmuma 9

OnucaHue onbiTa No MoAerimpoBaHNIKO 3KOJNTOrM4eCcKux CVITyaLIVIi"I
U oXXngaemble pe3ynbTaThbl

3aconeHue Kanus xno- | HacbimenHslit 6 IMob6ypenune u oT™Mupa-
I04YB pux pacTBop HHE KOpHS
8 Hauano yBsinanus nu-
CTbEB
12 Hauano ckpyunBanus
JIMCTHEB
2 | 3akucienne ComnsHas PactBop (1:3) 4 Crebenb mprobpen
HOYB KHUCIIOTa (hHOIETOBYIO OKPACKy
6 ITosxenTeHue u OTMHpa-
HHE KOPHS
8 Hauano yBsinanus nu-
CTbEB
3 | 3awenayuBa- | Harpus 20%-Hbli1 pac- 4 Ioxenrenue u oTmMupa-

HHE [10YB THAPOKCUJ | TBOp HHE KOPHS
TTocunenwue crediist

oo}

12 VBsiaHuE JTUCTHEB

4 | 3arpssaenue | Menu cynb- | HachimeHHbII 4 Iloxxentenue KOpHs
HOYB COIAMH | haT pacTBop 6 OTmHpaHue KOpHsI
TSKEIIBIX 5-BOMHBIN 8 VBsijaHue JUCTHEB
METaJIIOB

5 | Buecenue Kanus nur- | HacblueHHbIi 6 Ioxenrenue u ormMupa-
H30BITKA par pacTtBOp HHE KOpHS
MUHEpaJIb- 10 YBslaHUE JTUCTHEB
HBIX yaoOpe-

HUN
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6| Toxe Kanus xno- | HacbimenHslit 6 Ioxentenue u oTMupa-
pun pacTBop HHE KOpHS
12 B3nyrue ocHOBaHHS
crebms

7 | 3arpsasHenue | Cunrernue- |HachleHHbIH 2 [Tobypenue crebist
TIOYB Opra- CKOE MOIOIIEE | pACTBOP 4 Ioxenrenne u oTMupa-
HHYECKHMH CpeICTBO HHE KOpHS
coequnenus- | (CMC) 12 VBsiiaHue U CKpYy4HBa-
MH HHE JIHCTHEB

B Tabn. 9 npuBeneHb JaHHbBIE O PEaKLMU PACTCHUS, HAOMI0AaeMOon
C T€YEHUEM BPEMEHH 110 Mepe BozziewcTBus. IIpuBeneHHbIE NaHHBIE U
BpeMsi OT Hadaja JKCIIEpUMEHTa OpUEeHTHpOBOYHBI. HaOmionenue 3a
peakiueil pacTeHuil B JaHHOM 3KCIIEPUMEHTE JKENaTelIbHO OpPraHu30-
BaTh Yepe3 MHTepBaibl B 2—4 yaca. [lockosbKy Ui 3KCIIepUMEHTa HC-
MIOJIB3YIOTCSL IKCTPEMAaJIbHO BBICOKHE KOHIIEHTPALMKM XUMHKATOB, Ha-
OmroaeMasl peakuusl pacTeHHs: MOXKET OTJIMYAThCS OT crenuduueckoi,
XapaKTEepHOH JUIsl €CTECTBEHHBIX CUTYaIUi.

3.5. OGHapyxeHne coeaAMHEHUN TAXeNbIX MeTansoB
(megm, xxenesa, CBUHLA) B No4YBax u Bogoemax

B kauecTBe MOIENBHBIX 3arpsA3HEHUM BOABI MCIIOIB3YIOT 5% -HbIE
pacTBopsI cyibdara MeaH, cyibdara xkenesa, XJIOPUIA JKeye3a, aleTara
CBHHLA. B KauecTBe MOJAENBHBIX 3arps3HEHUN MMOYBBI HCIOJIB3YIOT BbI-
TSOKKH M3 COOTBETCTBYIOIINX MOJAEIBHBIX 00pa3LioB MOYBHI JINOO pabo-
TalOT C BOAHBIMU PACTBOPAMHU.

VYuamuecs: JOJKHBI 3amycaTh YpaBHEHHUs peakUuil oOHapy>KeHHs
COCAMHEHHUH TSDKENBIX MeTayuioB. OOHapyKeHHE MPOBOJUTCS CICAYIO-
LM 00pa3oM.

Oo0Hapy:keHUe HOHOB CBHHIIA

1. B npoOupky HanuBaetcs 3—4 MII pacTBOpa aneraTra CBUHLA, J10-
OamisieTcst 1 M1 pacTBOpa XJIOpHUIa HaTpHs. Beimamaer Oeblii ocagok.

Pb(CH,CO0), +2NaCl = PbCl, | +2CH,COONa

benviil 0cadox
2. B npobupky HanuBaercsi 3—4 MII pacTBOpa areraTra CBHHIA, J10-
OaBmsiercst 1 M pacTBopa noAnAa Kanus. Beimanaer sKenTolid 0cagok.
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Pb(CH ,C00), + 2Kl = Pbl, 4 +2CH ,COOK
JHcenmvlil 0CA0OK
3. B npobupky HanmBaetcst 3—4 MJI pacTBOpa areraTa CBHHIIA, JI0-
OaBmsiercst 1 MiT pacTBopa Xpomara Kaiusi. Belmagaer skenThiid 0caIoK.
Pb(CH,C00), + K,CrO, = PbCrO, { +2CH,COOK
Jrcenmolil 0Ca0oK
OO0Hapy:keHue HOHOB MeH
1. B npobupky HammBaetcs 3—4 MII pacTBopa cyibdara MeIH, JT0-
OapnsieTcss B Hee 2—3 mul (u30bITOK) pacTBopa ammmuaka (10% ), mepe-
MEIMBAeTCs coepkuMoe mpooupku. OOpa3yromuiics BHaUYalIe 0CagoK
pacTBopsieTcs, ¥ pacTBOp NPHOOpPETAeT XapaKTEPHYI0 WHTEHCHBHYIO
JIa3ypPHO-CUHIOI0 OKPACKY.
CuSO, + 2NH,OH = Cu(OH), ¥ +(NH,), SO,
Cu(OH), + 4NH,OH =[Cu(NH,), [OH), + 4H,0
J1A3YPHO-CUHUL PACMBOD
2. B npobupky HanmmuBaercst 3—4 mi pacTBopa cynbdara Meau, 10-
OaBmsiercst 1 M1 pacTBOpa KeNe3UCTO-CHHEPOJUCTOrO Kalus (3KenTou
KpOBSHOI conn). Beimagaet kpacHO-OyphIii ocaiok.
2CusO, + K, [Fe(CN), ] = Cu,[Fe(CN), |{ +4K, S0,
KpacHo-6ypwiil 0caoox
OO0Hapy:keHUe HOHOB KeJjie3a
1. B mpobupky HanuBaetrcst 3—4 MII pacTBopa XJIOpHAA >Kele3a
(IIT), moGamnsieTcss | M pacTBOpa >KEINE3UCTO-CHHEPOIUCTOTO KaHsl.
Brinamaet TeMHO-CHHUH OCaI0K OEPIIMHCKOM JIa3ypH.

4FeCl, +3K,[Fe(CN), | = Fe,[Fe(CN), ], 4 +12KCl
MEeMHO-CUHULL 0CA0OK
2. B mpobupky HanmBaetcs 3—4 MIJI pacTBOpa XJIOpHJAa KeJe3a
(III), mo6apnsiercss 1 mu poganuga kanus win ammonus. Coxepkumoe
MIPOOMPKH OKPALINBAETCS B KPOBABO-KPACHBIH IIBET.
FeCl; + 3KCNS = Fe(CNS), + 3KCl
KpOBABO-KPACHDBLU YGem
3. B nmpoOupky HanmBaeTcs 3—4 MI pacTBopa cCyibdaTa Kele3a
(II), mobGapnsieTcst 1 M1 pacTBOpa KeJIe30-CHHEPOIUCTOTo Kanus. BbI-
najiaeT CHHANA 0Ca0K TYpPHOYIEeBOW CHHH.

3FeS0, + 2K, [Fe(CN), | = Fe,[Fe,(CN), ], ¥ +3K, 0,

mypHOynesa cutb
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3.6. Xumunyeckume peakumm u metoabl onpeaeneHus
HEeKOTOpPbIX COeaANHEHUN B BoAe

AKmuenwlil xno0p

XJ0p MOXKET CyLIECTBOBATh B BOJE HE TOJIBKO B COCTaBE XJIOPH-
JI0B, HO U B COCTaB€ IPYIHX COEAMHEHMH, 00JIaJaloOlNX CUIIbHBIMU
OKUCJIHUTENbHBIMH CBOHCTBaMU. K TakuM COeIMHEHUSIM XJIOpa OTHO-
catest cBoboaubIi xi0p (Cly), runoxnopur-anuon (ClO7), xmopHoBa-
tuctas kuciora (HCIO), xinopaMuHsbl (BemiecTsa, Ipu pacTBOPEHUH
B BOJe KOTOPHIX obOpasyrorcs moHoxmopamua NH,Cl, muxmopamun
NHCI,, tpuxnopamun NCl3). CymmapHoe coaepKaHHe dTHX COCIH-
HEHUH HA3bIBAlOT TEPMUHOM «aKTHUBHBIH XJjop». Coxepkamue ak-
THBHBIM XJIOp BELIECTBa MOAPA3JEISAIOT Ha JBE TPYNIbI: CHIIBHBIC
OKHUCJIMUTEIN — XJIOP, THUIOXJOPUTHl M XJIOPHOBAaTUCTAas KUCIOTA —
COJICPIKAT TaK Ha3bIBAEMbIM «CBOOOJHBIA aKTUBHBIH XJIOP», U OTHO-
CHUTEJIbHO Ci1a0ble OKHCIIUTEIN — XJIOPaMHUHBI — «CBSI3aHHBIN aKTUB-
HBIH XJI0p». braronapsi cuiabHBIM OKHCIHTEIbHBIM CBOMCTBAM CO-
CAMHEHMS, UMEIOIINE AKTHBHBIA XJIOP, MCIIONB3YIOTCS A 00e33a-
paxkuBaHus (Ie3MH(EKUNN) TUTHEBOW BOJBI U BOABI B OacceifHax, a
TakKe JJIs XUMHUYECKOW OYMCTKUA HEKOTOPBIX CTOYHBIX BOoJ. Kpome
TOTO, HEKOTOpHIE COJepiKallhe aKTHUBHBIH XJIOp coenuHeHus (Ha-
HpUMEp, XJIOPHAasi U3BECTh) MIUPOKO UCIIOJIBb3YIOTCS AJIs JIUKBUAALNUU
04YaroB pacrpocTpaHeHUs] HHPEKUNOHHBIX 3arpsI3HEHUH.

Haubonee mmpoko s Ae3MHGEKUUH MUTHEBOW BOJBI UCIOJb-
3yercsi CBOOOIHBIN XJIOp, KOTOPBI IIPU pacTBOPEHUU B BOJE JHUCIIPO-
MOPIIMOHUPYET MO PEAKIUH:

Cl,+H,O=H"+CI™+HCIO

B npupoaHoii Boze colepKaHue aKTUBHOIO XJIOpa HE JOIYCKaeT-
cs; B IHUTHEBOW BOAE €ro MNpEAeibHO AOMYCTHMAash KOHLIEHTpalus
(ITAK) ycranosnena, B nmepecueTe Ha XJop, Ha yposHe (0,3-0,5) mr/in B
cBoOomHOM BHje U Ha ypoBHe (0,8—1,2) Mr/im B cBs3aHHOM BuUje. AK-
TUBHBIM XJIOp B KOHIEHTpauusx Ha ypoBHe IIJIK mpucyrcTtByer B
IIUTHEBOM BOJE HENPOIOJIKUTEIBHOE BpeMs — HE 0ojiee HECKOJIBKHX
JECATKOB MHUHYT, U HAleJO yAalseTcsl JaKe MPHU KPaTKOBPEMEHHOM
KumsiueHnu Bonbl. [lo aToil npuuuHe ananuz omoopannon npoodvl na
cooepircanue aKkmueHozo Xaopa ciedyem npoeoountb HeEMeOneHHO.
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AXTHBHBIM XJIOp onpezaessiercs: HoIOMETPHUECKUM METOI0M (Me-
ToA HOIOMETPUYECKOro TUTPOBaHHUA). MeToJ OCHOBaH Ha CBOWCTBE
BCEX COJIEpXAIMX aKTUBHBIN XJIOp COENMHEHUH B KUCION Cpee Bble-
JISATH U3 HOoaMAa Kajnusl CBOOOIHBIN HOI:

Cly+2I™=I,+2CI~
CIO+2H"+2I=I1,+CI™+H,0
HCIO+H"+2I=1,+CI™+H,0

NH,Cl+2H"+2I"=1,+ NH,++CI~

CB0OOHBIN O OTTUTPOBBIBAIOT PACTBOPOM THOCYIJIb(aTa HATpus
B IIPUCYTCTBHUU KpaxMalla, KaKk OMMCAHO MPH ONpeAeTieHIH PacTBOPEH-
HOTO KHcjoponaa. Peaknmro mpoBomatr B OydepHoM pactBope mpu pH
4,5, u TorAa ONpENEeNeHNI0 He MEUIaloT HUTPUTHI, 030H U JIpYTHE CO-
enuHeHus. OJTHAKO MEIIAOIIMMU OIPEJIEIICHHI0 BEIIECTBAMU SIBIISIFOT-
CSl HEKOTOpBIE CHIIBHBIE OKHCIHUTEH, KOTOPhIE TAaKXKe BBIACISIOT HOX
nu3 ﬁOI[HI[a KaJlvsd, — XpoMarthl, XJIOpaThl U 1p. Yka3aHHble OKHUCIIUTEIIN
B KOHIIEHTPAIUAX, MEIIAIOIIUX OMPEEIEHUI0, MOTYT MPUCYTCTBOBATh
B CTOYHBIX BOJaX, OJJHAKO MajOBEPOSATHO BCTPETUTH MX B MUTHEBOU U
MIPUPOJHOM BOJE.

JlaHHBIE METOJ TPUMEHSAETCS B TECT-KOMIUICKTE «AKTHUBHBIN
XJIOP».

Kapoonamul u cuopoxapoonamot

Onpenenenue kapOoOHAT- M THAPOKApOOHAT-aHUOHOB SIBISIETCS
TUTPUMETPUUYECKHM U OCHOBAaHO HA WX PEaKkIHH C BOAOPOAHBIMH HO-
HaMU B TpUCYTCTBUHU (eHoN(TanenHa (IIpH OmpeaesieHul KapOoHaT-
AQHMOHOB) WJIM METHJIOBOTO OPAHXKEBOTO (IIPH ONpPENEIICHIH THAPOKAp-
OOHAT-aHHOHOB) B KauyecTBE WHAWUKATOPOB. Mcrmonb3ys 3TH 1Ba UHIU-
Karopa, ynaercss HaOmo4aTh IBE TOYKU SKBHUBAJCHTHOCTH: B IIE€PBOI
touke (pH 8,0-8,2) B mpucyrctBun (eHoddTanenHa MONHOCTHIO 3a-
BepIIaeTcsl THUTpOBaHHE KapOOHAT-aHMOHOB, a BO BTOpoi (pH 4,1-
4,5) — ruapokapOOHaT-aHHOHOB.

I1pu onpenenennu kapboHam-anuoHo6 IPOTEKACT PEaKIus:

COZ+H =HCO;~

[IpucyTcTBHE KapOOHAT-aHUOHA B KOHIICHTPAIIUAX, ONPEICIITIEMbIX
aHATMTHYECKH, BO3MOXHO JIMIIH B BoAax, pH xoropeix 6omee 8,0-8,2.
B ciydae npucyTcTBHS B aHaIU3UPyEMOU BOJIE THAPOKCO-aHUOHOB
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MpU OoTmpeneNeHnn KapOOHATOB MPOTEKAeT TAKXKE peakuust HehTpa-
JMHA3ALNH:

OH +H =H,0
Ipu onpefieeHuH 2uOpOKAPOOHAM-AHUOHO8 TIPOTEKAET PEAKIIUS:
HCO3_+H+=C02+H20

o pe3ynbraTaM TUTPOBAHHUS MOKHO OIPEAETUTh KOHIIEHTPALIMH B
AHAITM3UPYEMOM PacTBOPE OCHOBHBIX HOHHBIX (opM, 00yClaBIHBArO-
IUX MOTPeOJIeHUEe KUCIOThI (THIPOKCO-, KapOOHAT- U THAPOKapOOHAT-
AQHMOHOB), a TAK)KE BEIMYMHBI CBOOOTHON M OOILEH 1MEIIOUHOCTH BOJBI,
T.K. OHH HaXOJSATCS B CTEXHOMETPHUIECKOH 3aBHCHMOCTH OT COZEpIKa-
HUS THIPOKCHII-, KapOOHAT- U THIPO-KapOoHAT-aHWOHOB. J[ist THTpO-
BaHMsI OOBIYHO HCTONB3YIOT PACTBOPHI COJITHOM KUCIOTHI C TOYHO H3-
BECTHBIM 3HaueHueM KoHieHtparmu — 0,05 wmonp/m mubdo 0,1 moms/m.
Takum o0Opa3om, mMpu TUTPOBaHHU TO (heHoN(TANIEHHY B PEAKIHH C
KHCIIOTOH ydacTByIoT anuoHsl OH 1 COs™, a Ipy TUTPOBAHMHM TI0 Me-
TUI0BOMY opamxkeBomy — HCO; .

JanHbIil MeTon mpUMeHsieTCs B TecT-KoMiuiekTe «KapOoHatb,
nonieBoit maboparopun « HKB».

Cynoghamut

Onpenenenue Cynbpar-MOHOB OCHOBAHO Ha peakiHu cyibhart-
WOHOB C KaTHOHaMU Oapusi ¢ o0pa3oBaHueM cyib(aTa Oapus:

%4274' Ba2+: Ba$427\[

OO0pasyromuiicsi B pacTBOPE MOCIE TOJTHOTO CBSI3BIBAHHSA Cyb(aT-
WOHOB (JOCTM)KEHHUS TOYKH AKBHUBAJCHTHOCTH) M30BITOK HMOHOB Oapus
pearupyer ¢ HHIUKaTOpOM OpTaHWIOBBIM K ¢ oOpazoBaHuneM KOM-
IUIEKCHOTO coenuHeHus. IIpu 3ToM okpacka pacTBOpa M3MEHSETCS OT
cuHe-(hHOIETOBON /0 3elIeHOBaTO-TONy00H. MeTon NpuMEHHM IpH
KOHIICHTpAIHSX CcyJib(haT-uoHOB He MeHee 30 Mr/IL.

JaHHbIN MeToA npuMeHsieTcsi B TecT-koMIutekTe «CynbdaTe», mo-
neBoit maboparopun «HKB».
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Obwasn ycecmkocmo

Meton onpeneneHus o0IIeH KECTKOCTH KaKk CyMMapHOW MacCOBOH
KOHLIGHTpAIlUU KaTUOHOB KaJbIMs U MarHus OCHOBAaH Ha PEaKIUU CO-
JIel KaJbIIUs M MarHusi C PEakTHBOM — TPUJIOHOM b (IByHATpHeBOi
COJIBIO ATUJICHANAMHUHTETPAYKCYCHOM KUCIOTHI):

Ca*"+Na,H,R—Na,CaR+2H"
Mg®* +Na,H,R—Na,MgR+2H"

rae R — pagukan sTUICHANAMHHTETPAYKCYCHOM KHCIIOTHI —

(TOOCCH;),NCH,CH,;N(CH,COQ),.

JlaHHBINT METOJl TIPUMEHsAETCS B TecT-KoMIulekTe «OOmas xect-
KOCTB», M0JIeBO# madopatopun « HKB».

Pacmeopennwtit Kuciopoo

PacTtBopeHHBIN B BOIE KHUCIOPOJ HAaXOOUTCS B BHUIE THAPATUPO-
BaHHBIX MoJiekyn O,. ConepkaHue pacTBOPEHHOTO KHCIOPO/Ia 3aBHCUT
OT TeMIIEpaTypbl, aTMOC(HEPHOTO JaBICHHS, CTCIICHH MEPEMEIINBAHNS
BOJBI, KOJIMYECTBA OCAJKOB, MUHEpAIN3alK Boabl U fp. Ilpu kaxmaom
3HAUYECHUU TEMIIEPaTypbl CYLIECTBYET PaBHOBECHAs] KOHLUEHTPALMS KH-
cJI0poja, KOTOPYIO MOKHO ONPEAETUTh MO CIEeNHaIbHBIM CIIPAaBOYHBIM
TabJIHMLaM, COCTABICHHBIM AJIsl HOPMAJIBHOTO aTMOC(EPHOTO AaBICHUSI.
CrerneHb HACHIMEHUS BOJBI KHCIOPOJOM, COOTBETCTBYIOIIAS PAaBHO-
BECHOH KOHIIEHTpamnuu, nmpuauMaercs paBHoit 100 %. PactBopumocTh
KHCIIOpOJia BO3pacTaeT ¢ YMEHbIIEHHUEM TEMIIEpaTypbl U MUHEpaIN3a-
IIUU U C YBEITUICHUEM aTMOC(EPHOTO JIABICHUS.

Omnpenenenue KOHIIGHTPAIIMM PAaCTBOPEHHOTO KHCIOPOJa B BOJE
MIPOBOJUTCS METOIOM HOJOMETPHUYECKOTO THUTPOBAHUS — METOIOM
Bunkiiepa, IimpoKo HCIIONb3yeMbIM U OOIIETIPUHATHIM TP CAHUTAPHO-
XUMHUYECKOM M 3KOJIOIMYECKOM KOHTpoJe. MeTos onpeneneHns KOHLEH-
TpalMy PacCTBOPEHHOTO KUCIIOPOJIa OCHOBAH Ha CIIOCOOHOCTH THIPOKCH-
nma mapranma (II) oxucnsaThcs B IMIETOYHONW cpene M0 THAPOKCHAA Map-
raama (I V), Komu4ecTBEHHO CBS3BIBAs IPHU ATOM KUCIOpoA. B kwcmoi
cpene ruapokcua mapranna (I V) cHoBa mepexoiuT B JBYyXBaJeHTHOE
COCTOSIHUE, OKHUCISS IPU 3TOM 3KBHBAJIEHTHOE CBA3aHHOMY KHCIOPOIY
KOJIMYECTBO Hona. BeraenuBmmiics HOA OTTUTPOBBIBAIOT PAacTBOPOM
THOCYJIb(aTa HaTpHs B IPUCYTCTBUH KpaxMalla B KauecTBE WHIUKATOPA.

Onpenenenue pacTBOPEHHOIO KUCIOPOAA MIPOBOAUTCS B HECKOJIIb-
Ko »TamoB. CHavanma mpoBOIUTCS (HUKcaAIus Kuciopoxa. B anammsu-
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pyemMyo Boxy m00aBisioT coib MN(II), KOTOpEIA B MIEIOYHONW cpene
pearupyer ¢ KHUCIOPOAOM ¢ 0Opa30BaHHEM HEpacTBOPUMOTO AETHIpa-
TUpoBaHHOTO THApokcuaa MN(IV) o ypaBHeHUO:

2Mn** + O, +40H = 2MnO(OH), ¥ .

Takum o0pazoM, ¢GuKcamus — 3TO KOJUICCTBEHHOE CBS3BIBAHHE
Kuciaopoaa B mpobe. dukcarus KUCIOpo/a, SBISIONMIETOC HEYCTOHIH-
BBIM KOMITOHEHTOM B COCTaBE€ BO/Ibl, JOJDKHA OBITH IPOBEACHA Cpazy
nocie omoopa npoovl.

Janee x mpobe MOOABIAIOT pacTBOP CHIIBHOW KUCIIOTHI (Kak Ipa-
BHJIO, COJISTHOM WUTM CEPHOM) IJIST paCTBOPEHUS OCaaKa U PacTBOP HOAM-
Jla KaJIis, B PE3yJIbTaTe Yero MPOTEKaeT XUMHUYECKash peakius ¢ oopa-
30BaHHEM CBOOOJHOTO H0/1a TI0 ypaBHEHUIO:

MnO(OH),+ 21™+4H*=Mn?*+1,+3H,0.

3aTemM cBOOOAHBIA HOM TUTPYIOT PacTBOPOM THOCYIb(aTa HATPHS
B IPUCYTCTBUU Kpaxmalia, KOTOPBIH J00ABIIAIOT IS JYUIIEro opee-
JICHUA MOMCHTA OKOHYaHHA THUTPOBAHUA. PeaKHI/II/I OIINCBIBAKOTCA
YpaBHEHUSAMU:
1,+250,=21+S,04”.
lo+ kpaxman — cunee okpawusanue

O 3aBepIIeHUN TUTPOBAHMS CYIST MO UCYC3HOBEHHUIO CHHEH OKpa-
cku (00OCCIIBEUMBAHUIO) paCTBOpa B TOYKE SKBHUBaJICHTHOCTH. Komuue-
CTBO pacTBOpa THOCYJb(ara HATpUs, U3PACXOJOBAHHOE HA TUTPOBA-
HUE, SKBUBAJCHTHO KOHIICHTPAllUU PAaCTBOPEHHOro Kuciopoxaa. JlaH-
HBI METOJI HNPHUMEHSETCS B TECT-KOMIUIEKTE «PacTBOpEHHBIN KHCIIO-
poa-BIIK», nonesoit mabopatopuu « HKB-2».

B cTOuHBIX U 3arps3HEHHBIX MOBEPXHOCTHBIX BOJAX MOTYT MpHU-
CyTCTBOBAaTh KOMIIOHEHTHI, OKA3bIBAIOIIME MEIIAIONICE BIMSHUE U HC-
KaXKaIoIlUe Pe3yJIbTaThl OMpPENeNCHUsI PaCTBOPEHHOTO KHUCIOPOJa Me-
ToaoM Bunknepa. K TakuMm KOMIOHEHTaM OTHOCATCA CIEIYIOLIUE 3a-
TPSI3HAIONINE BEILIECTBA:

e  B3BCIICHHBIC U OKPAIIICHHEIC BEIICCTBA;

e OMOJIOTMYECKU aKTHBHBIC B3BEIICHHBIC BEIICCTBA (HAIPUMED,

aKTUBHBIN W1 OMOXUMHUYECKUX OUUCTHBIX COOPYIKCHHUIA);

®  BOCCTAaHOBUTEIIH, PEardupyIONIue C BBIICICHHBIM HOJOM B KU-

cioii cpeze (cynbuTHI, CyTbOUIbI);

®  OKHCIUTENH, BBIICIAIONINE WO W3 Honuaa Kanus (aKTUBHBIN

XJIOp, HUTPUTHI, KaTnoHBI xkene3a (111) u ap.).
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Xnopuowt

Meroxa ompezaeneHus MacCOBOW KOHIEHTPALMH XJIOPUI-aHHOHA
OCHOBAaH Ha THUTPOBAHUH XJIOPHI-aHHOHOB PACTBOPOM HHTpaTa cepeod-
pa, B pe3yJsibTaTe 4ero o0paszyercs CyCleH3Hs MPaKTUYeCKH HepacTBO-
puMoro xiopuna cepedpa. YpaBHEHHE XMMUYECKON PEaKIUH 3alHChI-
BaeTCs CIEAYIOUIMM 00pa3oMm:

Ag'+CI=AgCl
B kauecTBe MHAWMKATOPA HCHONB3YETCS XPOMAT KalHs, KOTOPBIH
pearupyeT ¢ U30BITKOM HHUTpaTa cepedpa ¢ oOpa3oBaHHEM XOPOIIO 3a-
METHOTO OpaHKEBO-0yporo ocajika xpoMara cepedpa 1o ypaBHEHHIO:
2Ag’ +CrO,/ =Ag,CrO,

opamdiceo-0ypulil

JlaHHBIN MeTO/A MOMYYMJI Ha3BaHWE METO/Ja apTreHTOMETPHUIECKOTO
TuTpoBaHms. TuTpoBaHue BRITONHsICTCS B ipeaenax pH 5,0-8,0.

JlaHHBI METOJT MPUMEHSIETCA B TECT-KOMIUIEKTE «XJIOPUIbI», TO-
neBoii mabopatopun «HKB».

Taxcenvie memannl
XUMHUUYECKHE peakluy MpHU OOHAPYKEHHH TSDKEIBIX METaJUIOB B
MOYBaxX M BOJAOEMAaX IMPUBEACHHI B 1. 3.5 HACTOSIICH KHUTH.
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4. QKOJNNIOMM4YECKUE NCCNEOOBAHUA
MO TEME «BO34YX»

4.1. BBogHas uHdopmaums

4.1.1. HabnrogeHna 3a coctaBoM aTMocdepHbIX 0CaaKoB

Bonpmioii Bpex okpykaromield cpefie HaHOCSAT pa3lIUYHbIE HCTOY-
HAKH Ta3000pa3HbIX BBEIOPOCOB  (NIPOMBINIUICHHEIE TPEATIPUSTHS,
TPaHCHOPT, MOKaphl), « OIarogaps» KOTOPBIM B atMocdepy momagaer
3HAYUTENFHOE KOJIMYECTBO BPEAHBIX BemecTB (OkcumoB cepsl (1) u
(III), oxcumos azota (II) u (IV), cepoBomopona, okcumos yriaepoaa (II)
u (IV) u ap.). DTH BelecTBa NOMIOMIAOTCA aTMOC(HEPHBIMU 0CAIKAMHU,
KOTOpbIE BBINAJAIOT Ha 3€MJIIO B BU/IE€ KUCIIOTHBIX» JOXIEH WM CHe-
ra. Habmonerns 3a cocrostameM aTMOC(HEPHBIX OCaIKOB CIEAYET MPo-
BOJIUTH B 30HE IPOMBILICHHBIX MPEINPHUATHH U B 30HE OTIbIXa. B 00-
IeM cliyyae TakKhe HaONIOIEHUs MOTYT BKIIOUYaTh: ompenenenue pH
JIOKIEBOW BOBI, CHETa, JIbJa; MPOBEPKY HATW4YWS B aTMOC(EPHBIX
0CaJIKkax HUTPAT-UOHOB, CyJib(haT-uoHOB. HabmroaeHus 1eiiecoodpasHo
MPOBOJMTH B OCCHHE-3UMHUI Mepro (epro T0KAEH U CHETOMNaI0B).

ITpoowbl enaxcuvix ocadkos (002#c0a u cHeea) YpE3BbIYANHO TyBCT-
BUTENBHBI K 3arpS3HEHHUAM, KOTOPBIE MOTYT BOHHKHYTH B TIpOoO€ MMpu
HUCIIOJIB30BaAHUHU HEAOCTATOYHO YUCTOM MoCyanl, MmomnagaHuyu HWHOPOI-
HBIX (HEe aTMOC(EpHOTr0 NPOUCXOKACHNUS ) YyacTull u Ap. CuuTaeTcs, 4ro
MPOOBI BIAXKHBIX OCAJKOB HE CIeAyeT OTOMpaTh BOIHM3M HCTOYHHUKOB
3HAYUTENFHBIX 3arps3HEHUN aTMocQepbl, HApUMep KOTEIbHBIX HIIH
TOLl, OTKpHITHIX CKIJIQJOB MaTEpUaNOB M YAOOPEHHWH, TPaHCHIOPTHBIX
y370B 1 Ap. B mogo0HpIX ciaydasx mpoba ocagkoB OyAeT UCTIBITHIBATH
SHAYUTCIIbHOC BJIMAHWEC YKa3aHHBIX JIOKAJIbHBIX MCTOYHUKOB aHTPOIIO-
TCHHBIX 3arpsS3HEHHH.

JloxxmeBas Boma coOMpaeTcss MU MOMOIITH BOPOHKH (IHAMETPOM
)kenarensHO He MeHee 10-20 cM) B MEpHBIN IMIIHHIP JTHO0 HETOoCpe -
CTBEHHO B SMAJIMPOBAHHOE BEIPO M XPAHHUTCSA B HUX A0 aHanm3a. llpu-
0op 11t cOopa KUIKUX 0CAIKOB (OKIeMeEp) IPUBEICH Ha puc. 9.

Pacuer komuuectBa ocaakoB (h) B MuuMmMeTpax MpoOBOAMUTCS IO
dbopmye:

_ A _dt
z D* D?

H,
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rae: V — o0beM coOpaHHON MTPOOBI OCATKOB, MIT;

D — nuameTp BOPOHKH, CM;

d — tnaMeTp MEepHOro LWIHHIPA, CM; -~

H — BrIcOTa cTON0A COOPAHHON KUIAKOCTH, CM.

Ot6op Mpo6 CHera IPOBOJAT, BHIPE3as KEPHBI d a
Ha BCIO TIyOWHY (0 3€MJIH), TIpHYEM JeNIaTh 3TO 3
nesecooOpa3Ho B KOHIIE TepHoAa OOMIBHBIX CHETrO-
MajoB B Hadajge Mmapra. Ha mpakTwke ydammmcs 6
mpomie oTouparh MpoOy CHera, BBIPBIBAs C ITOMO-
IIBIO JIONATHI AMY-pa3pe3 MPSMOYTOJIBHOIO CEYEHUS A
Ha BCIO TIyOHMHY CHEra W MOMeIIas CHETr B IOJAXO-
JSIIYI0 €MKOCTh JUIS JaJbHEHIIEero pacTOIUICHUS U
n3MepeHns 00beMa TajJon BOJIBI.

Pacyer kommuectBa ocankoB B Buae cHera (h) B mMmummerpax
POBOAMTCS 1O GopMmyIie:

h:!xlo,
S

rae: V —o0beM Tajnoi BoJbl, OJTYUYeHHOH 1Mociie pacTalIiBaHus CHe-
ra, MJ;
S — MIOIA/Ih CEUSHHS SMbI-Pa3pesa, CM’;
10 — k03 duIMeHT epecyeTa CAaHTUMETPOB B MUJUTUMETPHL.

4.1.2. U3y4yeHune yrnekucrnoro raza kak KOMNOHeHTa BO3AYLIHOMW
cpeabl M NoKasaTens AblxaHUs YyerioBeka

Yenexucnotii 2az (oxcun yranepona (1V), CO,) — ra3, BeIACIIEMBIiH
B BO3JlyX BCEMH JKUBBIMH CyllecTBaMH. Kpome TOro, orpoMHbIe KOJIHU-
YeCTBa TOTO ra3a BEIOPACHIBAIOTCSA B BO3MyX IMPH CTOPAHHU TOILIUBA,
pu noxkapax u T.1. Conepkanne CO, B atMocepe HEpPephIBHO TI0-
BBHIIIACTCSL B Pe3yJIbTaTe NEsATeIbHOCTH YeJIOBEKa, YTO O0YCIIaBIMBAET
MOTEIUICHUE KIMMara (TTapHUKOBBIH 3P deKT).

Hopmaneraoe conepxanne CO, B atmocdepe cocrasmser 0,03 —
0,04%. Oxcup yrinepoaa (IV) He oka3pIBaeT TOKCUYECKOTO JACHCTBUS Ha
JKUBBIE OPTaHU3MBI (pacTeHHs Jake yCBaWBAIOT €ro B Iporecce (poTo-

* KepH — MIHHAPHYECKHiT 06pasel] cHera (TBEpIBIX 0CAJKOB, JIbJa), BhIPE3aeMblil 13
TOJIIIH IIOKPOBA Ipu 0TO0pe poOsl. KepHbI BEIpe3aroTcst Iy OOKUMH IHITHHIPUIECKHU-
MU npexMeramu (OaHkamu, TpyOamu) auamerpom He MeHee 100 M snbo criennanb-
HBIM HHCTPYMEHTOM.
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cuaTe3a). OmHAKO, HaXOMSICh B HM30BITOYHOM KOJHMYECTBE B BO3IyXe
KJIACCHOW KOMHATBI, OH BBI3BIBACT Y YYaAIIUXCS CHHKCHUE aKTUBHOCTH
Ha ypOKe, MOBBIIIEHHYI0 YTOMIIsIEMOCTb. A mpu KoHueHTpauuu CO, Ha
ypoBHE 5% yKe Heb3s HOPMAaJbHO PabOTaTh U MOSBISIETCA yrpos3a
yaymus (TP COOTBETCTBYIOMIEM CHHUIKEHUHM KOHIEHTPALUU KUCIOPO-
na). TakoM 00pa3om, Tociie BBHITTOJIHEHHS JaHHOW MPaKTHIeCKOH pabo-
THI BBl CMOXKETE CAMH OTPENIEIUTh YCIOBUS, IPU KOTOPHIX MOXKHO TO-
BBICUTH PE3yJIbTATUBHOCTD 3aHATHMH, a TAKXKE IIOJYyYUTh IPEACTaBICHHE
0 ectecTBeHHOM ((poHOBOM) comepkanun CO; B aTMOCepe U BO3MOXK-
HOCTH €r0 H3MEHEHHS B TPOLIECCE aHTPOIIOTCHHOW e TEILHOCTH.

OKCIIEpUMEHTHI 110 aHAJIM3Y B BO3IYyX€ YIJIEKUCIIOrO Trasza (OKchzaa
yriepoaa (IV)) mpoBoasiTcs B HacTosieM NPaKTUKyMe B Pa3HBIX Te-
Max, 110 pa3HbIM METOJMKAM U C PAa3HBIMU LIEJSIMU.

Dxcnepumenmsl ¢ u3gecmrosoll 00ou. [Ina ydamumxes 5—6 knac-
COB M CTaplie mpejaraercs jgabopatopHas padora Ne 1 B Teme «Bo3-
IyX» O ONpPEeIeJICHHIO COCTaBa BIBIXaEMOI'0 M BBIIBIXaEMOI0 BO3AYyXa.
Omnpenenenue yriieKUCIIoro Taza MPOBOIUTCS TI0 TIOMYTHEHUIO N3BECT-
KOBOW BOJIbI C IIETIbIO CPaBHEHUS COAEP)KaHMSA JAHHOTO KOMIIOHEHTa
BO3AyXa /0 W Mocie AbIXaHus ydamerocs. [Ipu aTom yuutenem 3amu-
CBIBACTCS ypaBHEHUE XMUMMYECKOH peakuuu, KOTOpoe OOBSICHSET IO-
MYTHEHHE M3BECTKOBOW BOJBI OT BO3JECHCTBUS BO3YyXa, COAEPIKAILETO
YIJIEKHUCIIBIN ra3:

Ca(OH),+C0,=CaCO; ¥+ H,0

[HomyTHEeHHE 00BsCHIETCS 00pa30BaHUEM B3BECH HEPACTBOPHMOTO
kapOoHaTta Kajpiusa. llpu nmanpHeWIeM TPOMYCKaHWW BO3MyXa JTHOO
IIpU TIPOIYCKAaHWM BO3AyXa, COIEp)KAIIero OONbIINE KOHIICHTPAIIUU
YIICKUCIIOTO Ta3a, MPOUCXOJUT pEakKlus pacTBOPEHHS KapOoHaTa
KaJbINs ¢ 00pa30oBaHUEM COOTBETCTBYIOMIETO THIPOKapOoHaTa:

CaCO3+ COz+ HzOz Ca(HCO3)2

Takum oOpa3zoM, MOMyTHEHHE Hcye3aeT ObIcTpee B TOH Koibde, ye-
pe3 KOTOPYIO MPOXOIHT BBIIBIXAEMBIH BO3IIYX.

VYuamuecs 9 kiacca u cTapiie JTODKHBI 3alMCaTh BRIIICIPUBECH-
HBIC YPaBHEHUS PEeakLUil CaMOCTOSTEIBHO.

Jns cTapmieKkiIacCHUKOB PEKOMEHIYeTCsl MPOBECTH aHAJIOTUYHBIHN
HKCTIEPUMEHT ITyTeM KOJIMYECTBEHHOTO OMNPENENICHNS KOHIIEHTPAUH
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YITIEKUCIIOTO Ta3a BO BJBIXaEMOM H BBIIBIXaGMOM BO3JyXE C ITOMOIIBIO
WHIUKATOPHBIX TPYOOK.

Oxrcnepumenmsl ¢ UHOUKAMOPHBIMU MpYyOKamu. BBUILY TPOCTOTHI
MPUMEHEHUS] HHAUKATOPHBIX TPYOOK JUIS aHaIM3a BO3JyXa U BO3MOXK-
HOCTU TIOJyYCHHUS KOJUYECTBEHHOUW HMH(GOPMAIMH, a TaKXKe XOpOIeH
HATJISHOCTH DKCIICPUMEHTOB, B HACTOSIIEM MPAKTUKyME MPOBOJSATCS
paboThI ¢ MHIWKATOPHBIMH TPYOKaMH B HECKOJIBKUX TEMax.

B teme «Bo3ayx» ¢ IENbI0 KOJIUYECTBEHHOTO ONpECTICHUS KOH-
LEHTPAIMK YIJICKUCIOro T'a3a Kak MPUPOIAHOI0 U TEXHOI'CHHOTO KOM-
MOHEHTa B COCTaBE BO3JyXa MPOBOJSATCS JEMOHCTPAIIMOHHBIE OIIBITHI
MO aHAJM3y BO3JyXa Kiacca (B HayaJe U KOHIE YpOKa), YIIHUIBI, TPH-
IIKOJILHOTO y4acTka u T.1. [lompaBku Ha TeMIeparypy U atMochepHoe
JIABJICHUE TIPU aHATN3aX HE MPOBOJSATCS KaK MaJIO3HAUYMMBIC.

B teme «Oxpyxarorias cpeia v 310pOBbE», C LEIbI0 MOTyUYSHUS U
CPaBHEHHUS KOJMYECTBEHHBIX PE3yJbTATOB IO OIMPEACICHUIO KOHIICH-
TpalMK YrICKUCIOro ra3a BO BJIBIXaGMOM M BBIJILIXaEMOM BO3IyXE C
MTOMOIIBI0 WHAMKATOPHBIX TPYOOK, MpEAyCMOTpeHa paboTa, BBIIOI-
HsAEMasi B MQJIOW TPYIIE WM B BapHAHTE JEMOHCTPAIMOHHOTO 3KCIIe-
pUMEHTA.

O MeToauKe MPUMEHEHUS WHAMKATOPHBIX TPYOOK MpPH KOJIUYECT-
BEHHOM aHalmu3e¢ BO3JyXa, MPABUIBHOM HCIOJIb30BAHHH HACOCA-
mpo0O0OTOOPHUKA W TIOTPEITHOCTAX MPH aHAIHU3E MOAPOOHEE CM. PYKO-
BojicTBO [17].

4.1.3. U3y4yeHue 3anbiNneHHOCTU BO3ayXa

3ampUIeHHOCTh BO3yXa — Ba)XHEWIHNI JKOJIOTHUYECKUH (akTop,
CONPOBOXIAIOINHI Hac noBcioay. IIbuibo cuuTaroTcs ar00ble TBEpAbIE
YacTHIIbI, B3BCILICHHBIEC B BO3AyXe. be3BpeiHbIX MbUICH HE CYLIeCTBYET.
OKojoru4yeckass OMacHOCTh MBUIEH U 4YeloBEeKa ONpEeAeNsAeTCs HUX
NPUPOAOH M KOHIEHTpalue B Bo3ayxe. [Ibin MOXXHO moxpas3nenuThb
Ha J1B¢ OOJIbIINE IPYIIIHL.

1. Menxoducnepcuas nwiib, COCTOSILAS W3 JIETKUX M TOABHKHBIX
YacTHUIl pa3MepOM J0 HECKOJNBKHX JIECSITKOB M COTeH MUKPOH (1 MHK-
poH pasen 10 ° mm). Takas HbUTb MOKET HAXOIUTHCA B BO3LyXE JIH-
TEJIbHOE BpeMs — « BUTaTh». OHa MOMasaeT ¢ BO3AYXOM B JIETKUE NPH
JBIXaHUH, MOXKET HaKaIUIMBAThCS B OPraHU3ME.

2. Kpynnooucnepcuas nlib, COCTOAIAA U3 TSDKENBIX U MaJONOA-
BIJKHBIX 4acTHIl. Takas mbUIb OBICTPO BBHINAAAET U3 BO3AyXa MPH OT-
CYTCTBHH BeTpa, 00pa3ysl MbIJIEBbIC OTI0KEHUS (HanpuMep, Ha mKady).
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OTy10’K€HUS TBUIH SIBIAIOTCS MCTOYHMKAMH BTOPUYHOTO 3arps3HEHUS
BO3/yXa.

B 1 oM’ BO3/yXa B 3aKPhITOM MOMEIEHHH MOKET CONEPKAThCS JI0
106 MBITMHOK PA3JIMYHOTO pa3Mepa, MPUPOIBl M CTEIEHH OMAcHOCTH.
[IbTe MOXET cofepKaTh OpraHMYECKHE BeleCTBa (YacTHUIBI OHOTeH-
HOTO TPOUCXOXKIEHUS — PACTUTEIHHOr0, YKUBOTHOTO M aHTPOMOTEHHO-
r0) U HEOpraHMYECKHe BelIeCTBa (YaCTHUIIBI MTOYBBI, CTPOUTENBHBIX Ma-
TEPHUAJIOB, CHHTETUYECKUX MOIOIINX CPEACTB, PA3MTUYHBIX XUMUYECKIX
BeUIecTB U Ap.). Ha mbUIeBBIX YacTHIIaX MOTYT IOCESTHCS BpPEIHBIE
MHUKpPOOPTaHU3MBI, aJCOpOMpOBAaThCS emie Oojiee MEIKHEe YaCTHIIBI
BPEIHBIX BEIIECTB (HAIpUMeEp, TSHKENBIX METAIIOB, OPTaHUYECKHX CO-
eAMHEHUH).

Haubonee TokcH4HBI BTN, COAEpKAIINE CIOKHBIE OSTKOBBIE MO-
JIEKYJIBI ¥ TIPOCTEUIIINE OPraHU3MBI (JKUBBIE W OTMEPIIIHE) — HAIpuMep,
MBUTH OEITKOBO-BUTAMHUHHOTO KOHIIEHTPATa, MBLUTh XUTHHOBOTO MTOKPOBA
OTMEpPIINX OBITOBBIX HACEKOMBIX — MYX, TapaKaHOB, MypaBbeB U T.II.
Taxue MU BBI3BIBAIOT ajUIepPrUUecKue 3a00JeBaHMs KaK NPH BIbIXa-
HUWH, TaK U IIPH IIONAJaHuU Ha KOXKy (TIpH KOHTaKkTe). HekoTopsie BUABI
MBUIEH MOTYT CO3/1aBaTh B3PHIBOOIIACHBIE CMECH C BO3MYXOM (IpeBec-
Hasl, XJIOMKOBasi, My4JHas W T.I..). 3HAYEHHUS MPEIEIBbHO JOMYCTUMBIX
KOHIIEHTpalui JJIsl MbIJIEH pas3IMuyHON MPUPOJbI NMPUBEACHBI B CIIpa-
BOYHOM IPHUJIOKEHUH 1.

OdeHp BaXXHO YMETh OIEHMBATh KadeCTBO BO3AyXa IO COJEpKa-
HUIO B HEM IIBUIH, 3Has €€ pa3HooOpasne W MPEeICTaBIsis dKOJOrHYe-
CKYIO OITACHOCTb.

B Hacrosmem npakTukyMme IpeiiaraeTcs JBe npakThudeckue pado-
THI TI0O M3yYEHUIO 3aIbUICHHOCTH BO3MyXa. [Ipw BBIMONHEHWN KaXkaon
paboTHI cileyeT NpeBapUTENbHO OOCYIUTh C YUAIIUMHUCS OKUAAEMYIO
CTETIeHb 3alBUICHHOCTH — I10 TUIOIIAH 3arPsS3HEeHUsT CKOTYA, [0 Xapak-
Tepy MbUlel U UX (QU3UYECKHUM M XUMHYECKHM CBOMCTBaM, pasmepy
YaCTHUI TIBUTHHOK U T.1.

W3ydeHne 3anpUIEHHOCTH BO3yXa IO 3arpsA3HEHUI0 JTUCTHEB aKTy-
aJhHO TIOTOMY, YTO 3€JICHbIe HACaXJICHUS B TOPOJICKOW Cpelle UTPAIoT
BXHYIO POJIb OYUCTHUTENS BO3AyXa, OCAXKAas HAa CBOEH MOBEPXHOCTH
10 60% eIy,

BepHyTbcA B kKaTanor y4ebHunkoB
http://y4ebHnkun.nHcpopm2000.pd/uchebniki.shtml

OKONMOrMYeCcKUm NPaKTUKym



SKonornyeckni NPakKTUKyM

Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http://y4ebHunkn.mHdpopm2000.pd/napisat-diplom.shtml

4.2. KapTbl-MHCTPYKLMMU K OMNbITam
u nabopaTtopHbIM paboTam

OnbiT 1. ﬂeﬁCTBVIe KMCITOTHOrO 3arpsA3HeHns Bo3ayxa Ha pacTteHuns

Ilens onvima: IPOVILTIOCTPUPOBATH HETATHBHOE BIUSHIE KHUCIOT-
HOTO 3arps3HEHUs BO3/lyXa Ha pacTeHUE.

Hugpopmayun. bonpioil Bpel OKpyKarolield cpefe HAaHOCAT pas-
JIUYHBIE NCTOYHUKH Ta3000pa3HBIX BBIOPOCOB (IIPOMBINUICHHBIE TIPE-
TIPUATHUS, TPAHCIIOPT, MOXKAPHI), « OJIaromaps» KOTOPBIM B atMochepy
MOTIa/IaeT 3HAUUTEIILHOE KOJIMYSCTBO BPEIHBIX BEIIECTB (OKCHUIIOB CEPhI
(I1) u (11), oxcumon azota (I1I) u (IV), cepoBomgopoaa, OKCHUIOB YIIiepo-
ma(Il) m(IV) u mp.). OTu BemiecTBa IMOTIIOMIAIOTCS aTMOCHEPHBIMU
0CaJKaMH, KOTOPBIC BBIMAAIOT HA 3EMJII0 B BHJIE «KHUCIOTHBIX» J0XK-
ner wid cHera. [lox Bo3elcTBUEM KHUCIOTHBIX OCaJIKOB JEPEBbS JIETUE
MOPaXArTCS BPEAUTEISIMH, M3MEHSETCS XMMHYECKUH COCTaB TMOYB U
[MOYBEHHBIX MUKPOOPraHU3MOB. B mepByo ouepesib KUCIOTHBIC 0CaIKU
MOPaXKarT JUCThS U JAPyTrUe BereTaTHBHbIC YacTH pacTeHuid. [lopaxe-
HUE JINCTHEB MPETATCTBYET HOPMAIBHOMY MPOTEKAHUIO MPOIecCcoB (o-
TOCHHTE3A.

0Oébopyoosanue u3z komnaexkma: xonobl Ha 500 My ¢ mpoOkamu — 2 1IIT.

KonOwr mpoHyMepoBaHbI, 3alOHEHBl Ta3aMH U IDIOTHO 3aKPHITHI
npobkamu. Koiba Ne 1 3amoitHeHa CepHUCTHIM
razom; kojba Ne 2 — cepoBomopogom. O 3a-

MOJIHEHUH KOJI0 Ta3aMu cM. B pasjene 3.
Oobopyoosanue u3 xabunema. CTaKaH HA
250 M1 ¢ BOIOM, IMTMIMHAP MEPHBIH Ha 250 MiT.
Mamepuanet. 3eNeHbIC JIUCThS WIH TO0C-
T'Hl PaCTEHUSI.
Xo00 padbomur

1. B kaxxayto kon0y BHECHUTE YacTh PaCTCHUSI.

Onepauuto npoeooume ciedyouium oopazom. noove-
DPeono omkpoiime npodKu Koaod, dvicmpo onycmume 6
Hux nobezu unu omoenbHble JTUCHbA U 6HOBb 3AKpOilme
npookamu. He naknousiimece Hao Konoamu u He 60bl-
Xxaiime Haxooawueca 6 Hux z2azvl. Habnwoaiime, umo
npouCcxooum ¢ pacmeHusmu.
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2. Tak e ocTOpOXHO (HE BIbIXas ra3!) MoodepemaHo BICHTE B Ka-
Ky kosoy mo 100 mu Bombl. BeICTpo 3akpoiiTe Koj0Obl MpoOKamu.
BerpsaxanTe Kaxayro Kondy, 4ToObl pacTeHus] ObUIH cMOUYeHBI 00pa3o-
BaBIIMMUCS KHCIOTaMU. BHOBL HaOmoaaiTe 3a pacteHusIMH. OTMETh-
T€, 4epe3 KaKoW IMIPOMEKYTOK BPEMEHHU C PACTECHUSIMU MPOUCXOIAT BU-
JMMbIe U3MEHEHUSI.

Obpabomka pe3y1bmamos u 6v1600bl

Pezynomamot nabaodenuii odyuarouuecs ohopmnaom 6
éuoe mabauybl.

1 CepHHUCTBII
ra3 (SO,)

2 CepoBoaopos
(H,S)

Ha ocnosanuu nonyuennvix pe3yibsmamos coenaime 6ul-
600 0 6ITUAHUU KUCIOMHBIX 00)COell HA PACHEeHUA.
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OnbIT 2. BnusiHne 3arpsizHeHUsi BO3ayxa aMMMUaKkoOM Ha pacTeHus

Leny onvima: MPOWILTIOCTPUPOBATh HETATHBHOE BIIHMSIHUE 3arpsi3-
HEHMS BO3LyXa aMMHAaKOM Ha pacTEeHHeE.

Hugpopmayun. Avvmax (NHs) pencraBisier coboit OecIiBETHBIN Ta3
C XapaKTepHBIM PE3KHM 3aI1aXxoM «HalIaTBIPHOTO criupTay. OH Jierde Bo3-
JyXa 1 O4Y€Hb XOPOILIO pacTBopsieTcs B Boze. [Ipy BBICOKMX KOHIICHTPALH-
sx B Bozayxe (0,5% obbrema u Oosee) aMMHaK CHIIBHO pa3IpakaeT CIM3H-
CThIe 000JIOUKH, BBI3BIBACT TIOPAYKCHHE IJ1a3 U JIIXaTENBHBIX MyTel. Hera-
THBHOE BIIMSIHHE 3arps3HEHHBII aMMHAaKoM BO3IyX OKa3bIBaeT W Ha pac-
TEHUs], BBI3bIBASI XOPOIIIO 3aMETHBIC U3MECHEHHS B PACTUTENIBHBIX TKaHSX.
Tem He MeHee aMMHaK, IPH BHECEHUU €ro B IIOYBY B BHJE BOIHOIO pac-
TBOpPA U B XUMUYECKH CBSI3AHHOM BHJIC, SIBIISIETCS YI00pCHUEM.

Obopyoosanue u3z xomniexkma:. xon6a Ha 500 Mn ¢ mpoOKoOH,
¢naxon Ha 30 M.

Peaxmuewt u mamepuanpl. aMMuadHas Boja, GUiIbTp OyMaskKHbIH,
TTOJTMATHIICH (CKOTY); JIMCTHS WUIH TOOETH TPAACCKAHIIUN WM JAPYTOTO
pacTeHus.

Xo0 pabomur
1. Ha nmHO KONOBI TONOXHUTE OyMaKHBIN
¢wbTp Tak, 4TOOBI KOJ0A HE pa3dMiach NpH MO-
CIIEAYIOIIEM OIyCKaHHH B Hee (UIaKoHa.
2. Jluct wimm moOer pacTeHus 3aKpermuTe BO
(rakoHe Kak Moka3aHo Ha pUcyHKe. OCTOPOKHO MO
CTEHKE JIN00 Ha HUTKE OMYCTHTE (JIAKOH B KOHUYE-
CKYI0 KOIIOY.
3. Braecure B komOy 3—4 Karuid aMMHAYHOMH
BOABI, OBICTPO W TEPMETHYHO B3aKpOWTE KOJIOYy
poOKOii.
OneIT TpOBEANTE B Hadalle ypoKa, pe3ysibTaT 3adUKCHpYHTE B
KOHIIE ypoKa (TIPOUCXOIUT TOUSPHEHHE JIUCTHEB U TT00eTra pacTeHUs).

Coenaiime 61600 0 61UAHUU 3AZPA3He-
HUs 6030yxa Ha pacmenue. 3anuuiume
YypasHeHue peakyuu 00pazoeanus u3
AMMUAKA <U4ETIOUHO20% 00IHCOA.

*
Juametp drakoHa JODKEH OBITh TAKUM, YTOOBI OH POXOHJI B TOPIIO KOJIOBI.
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OnbiT 3. OnpepeneHune copepxaHus B BO3AyXe YrieKMcrnoro rasa c
NOMOLLbI MHAMKATOPHbIX TPYBOK
(aKkcnpecc-aHanu3 oKpyxaroLero Bo3ayxa)

Ilenv onvima: oligHKA KavyecTBa BO3AyXa 4Yepe3 KOJMYECTBEHHOE
ompeJiesieHHe COAEeP KaHMsl YTICKUCIOTo ra3a ¢ IOMOLIbI0 HHAUKATOP-
HBIX TPYOOK.

Hngpopmayua. Yranexucnsiii ra3 (oxcun yraepoxaa (I'V), nuokcun
yriepona, CO,) — ra3, BBIIEIIEMBIA B BO3AYX BCEMH JKHUBBIMH CYIIECT-
Bamu. KpoMe Toro, orpoMHbIe KOJHYECTBA ATOTO Ta3a BEIOPACKIBAIOTCS
B BO3JlyX NPH CrOpaHUM TOIUIMBA, Ipu moxapax u T.m. Comepikanue
CO; B aTMOC(epe HepepbIBHO TOBBILIAETCS B Pe3yIbTaTe AEATENbHO-
CTH 4YeJOBeKa, 4T0 00yCIaBIMBAET, B YUCIE IPYyTruX (aKTOpPOB, MOTEN-
JIeHHe KJInMarta (MIapHUKOBBIN AP HEKT).

Hopmanbnaoe conmepxanue CO, B atmocdepe cocrasisiet 0,03 —
0,04%. JInoxcun yriepoaa HE OKa3bIBa€T TOKCHYECKOTO NEHCTBHA Ha
KHMBBIE OPTaHU3Mbl: pACTEHUs YCBaWBAIOT €ro B Ipolecce GPOTOCHHTE-
3a. OIHAKO, HAXOMSACh B U30BITOYHOM KOJTMUECTBE B BO3JYXE KJIACCHOI
KOMHATHBI, OH BBIZBIBACT Y YUAIUXCAd CHUKCHHUEC aKTUBHOCTH Ha YPOKCE,
MOBBIIICHHYIO YTOMIIIEMOCTb. A mipu KoHUeHTpauuu CO, Ha ypoBHE
5% yKe Helb3s HOPMalbHO PaboTaTh W MOSIBISIOTCS MPU3HAKU YAY-
s (MOBBILICHWE KOHLEHTPAWK YIIIEKUCIIOro ra3a B JaHHOW CUTYya-
UM COTPOBOXKAACTCS COOTBETCTBYIONIMM CHIIKCHHEM KOHIICHTPAIUH
KHCIIOpPO/Ia, U3PACcCX0I0BAHHOIO MIPU JBIXaHUN).

WuaukaTopHble TPYyOKH MO3BOJSIIOT TOYHO U3MEPUTh KOHICHTPAIHIO
yrirekucenoro raza. OHU HaXoJAT TPUMEHEHUE MPU KOJIMYECTBEHHOM Ca-
HUTapHO-XMMUYECKOM U SKOJIOTHYECKOM KOHTpoJe. M3MeprB KOHIICHTpa-
MO JTMOKCHIA YTIIEpO/ia MPHU BBINOJHEHUN JAHHOW MPaKTHIECKOH pabo-
ThbI, BbI CMOKETE CaMU ONPEACIIUTEL yCJIIOBUA, IPU KOTOPBIX MOYKHO IIOBLI-
CHTh PE3yJIbTATUBHOCTh 3aHITHH, & TAKKE IMONYYUTh MPEACTABICHUE O
ecrecTBeHHOM ((hoHOBOM) conepkanmu CO, B aTMochepe U BOZMOKHOCTH
€ro M3MEHEHUsI B IIPOLIECCE aHTPOIIOTCHHOM AESTELHOCTH.

OnbIT BBINOJHAETCS C TMOMOIIBIO MHHH-IKCIPECcC-I1abopaTopuu
cepun «[Tuenka-Y» n1b0 KOMILIEKTa HHAWKATOPHBIX TPyOOK M Hacoca-
npoO0OTOOpHHKA.

Odbopyoosanue. VHIUKATOPHBIC TPYOKHU ISt ONIPECTICHHS YTIICKH-
CJIOT0 Ta3a, MEIIOK MOJIMATUICHOBBIH 00beMOM 3—5 J1, Hacoc-mpooo-
OTOOPHUK, TEPMOMETP, CEKYHAOMED.
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Xo0 padomut

Ilepen HawamoM pabOTBI BHHMATEIBHO
MPOYUTAWTE WHCTPYKLUUIO MO TNPUMEHEHHIO
WHANKATOPHBIX TPYOOK M Hacoca.
1. BckpoiiTe MHIUKATOPHYIO TpPyOKy Ha
CO; ¢ 000ux KOHLOB, UCIIONB3YsI OTBEPCTUE B
rojoBke Hacoca. OOpaTuTe BHUMaHKE Ha Tiep-
BOHAYAIBHBIH I[BET HATIOJHUTEINS HHAUKATOPHBIX TPYOOK.

Cobnrooaiime 0cmopolicHOCHb NPU 6CKPLIMUU UHOUKA-
mopHOWl mpyoKu 60 u3bexcanue nope3né OCKOIAKAMU
cmekna!

2. IloncoeauHnTEe MHAMKATOPHYIO TPYO-
Ky CO CTOPOHBI BBIXO/Ia BO3yXa K HAcOCy.

3. IlpokauaiiTe dYepe3 HHAWKATOPHYIO
TpyOKy BO3AyX MoMeIeHust (yIuLbl, mapka)
B KOJIMYECTBE, YKa3aHHOM B MHCTPYKLHUH IO
NPUMEHEHUIO WHIUKATOPHOW TpyOKH, cre-
71aB TpeOyeMoe KOIMYeCTBO KadaHUH Haco-
COM.

[Mpumeuanne. IIpn 1 momHOM NMpOKaYMBAaHWM HACOCOM UYepe3 MHIAMKATOPHYIO TPYOKy
npocaceiBaercst 100 cM® Bo3myxa. MOMEHT OKOHYAHHS MPOKAYHBAHHS
KOHTPOJIUPYHTE TI0 MHIUKATOPY 3aBeplIeHUs mpococa (0koso 1 MuH.).
OO0 OKOHYaHWH LIMKJIA TIPOCACBIBAHUS CBUACTEIIBCTBYET MOSBICHHE YeT-
KOTO M300pa)KeHNs TOYKH B OKOIIKE MHIUKATOPA.

4. OTMeThTe HW3MEHEHHE OKpacKd Ha-
MOJIHUTEIA W [JJIHNHY [IPpOPCarupoBaBIICTO
CTOJIOMKA HAMOJHUTENS TOCie MPOKaduBa-
HUA. Pacnonoxure MHAMKATOPHYIO TPYOKY
PSAIOM CO IMKAJIOW, M300pakeHHOW Ha JTH-
KETKe, 1 ONpeAeINTe BEIUYHHY KOHIEHTpa-
uK yriekucioro rasa (Cz) B Mr/m’ 1o rpa-
HHIIE CTOJIONKA, N3MEHHUBIIIETO OKPACKY.
5. Ilpu HeobGxomuMocTH mnepecuuTaiite koHueHTpauuio CO, u3
MI/M® B 06beMHEIE % 110 (hopMyIIe:

C,x10*x22,4
M

C =

b

BepHyTbcA B kKaTanor y4ebHunkoB
http://y4ebHnkun.nHcpopm2000.pd/uchebniki.shtml



Y3HalTe CTOMMOCTb HanncaHus cTygeH4yeckorn paboTbl Ha 3akas
http://y4ebHukn.nHdopm2000.pd/napisat-diplom.shtml

rae: C; — KOHIIEHTpanus raza B 00beMHBIX %o;
C, — KOHIIEHTpAIHS Ta3a B mr/m’ ;
M — MonsipHast Macca yriekucioro rasa (M=44).
Obpabomka pe3y1bmamos u 6v1600bl

3anecume nonyyenHvie pe3yibmantvl 6 MadaUUy no cie-
oywueit popme:

Vimna
ITapk
Kiacc

Ilpoananuzupyiime nonyuennvie pe3yabmamsl u coe-
aaiime 6v1600bl 0 Kayecmee 6030yxda.
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Pa6oTa 1. OnpegeneHue coctaBa BObIXaeMoro
¥ BbigbIXaeMoro Bosgyxa

I[env pabomur. M3ydeHUE OTHOCHUTEIHLHOTO COJCPIKAHUS YIIICKHU-
CJIOTO Ta3a BO BJIHIXaEMOM U BBIJILIXaeMOM BO3JIyXe.

Hugopmayuna. OnpenencHue yriIeKUCIOrO Ta3a MPOBOIUTCS IO
MOMYTHEHHUIO HM3BECTKOBOW BOJBI C IENBIO CPABHEHHS COZICPIKAHUS
JAHHOTO KOMIIOHEHTa BO3jyXa JI0 W TOCIe JbIXaHus ydvamierocs. Tak
3aMKChIBACTCS YPaBHEHHUE XUMHYECKON pEakiiu, KOTOPOEe OOBICHSCT
MMOMYTHEHHE U3BECTKOBOU BOJIBI OT BO3JIEHCTBUS BO3/1yXa, COJepKAIIle-
T'O YIIICKUCITBIN ra3:

Ca(OH),+CO,=CaCO3+H20

[TomyTHEHHE 00BIICHIETCS 00pa30BaHUEM B3BECH HEPACTBOPHUMOTO
kapbonata kanbuus (CaCQOg). [Ipu nanpHelIeM nporycKaHuM BO3AY-
Xa MPOUCXOHUT PeaKIysi PAaCTBOPEHUS KapOOHATa KalbIHs ¢ 00pa3oBa-
HUEM COOTBETCTBYIOIIIETO THIPOKapOOHAaTa:

CaCO3+ C02+ H20= Ca(HC03)2

Takum 00pa3oM, IOMYTHEHHE Hcue3aeT ObicTpee (MM HcYe3aeT
BOOOIIIE) B TOH KOnOE, Yepe3 KOTOPYIO IPOXOAMT BBIIABIXAEMbII BO3AYX.

Ooopyoosanue u3 Komnjaekma. KojuObl kKoHnmdeckne Ha 50 My C
npoOkaMu u [-00pa3HBIMU ra300TBOAHBIMU TPYOKaMH — 2 IIT., MyH/I-
ITYK CTEKISTHHBIN, OTPEe3KH pe3uHOBOH TpyOku — 3 mT., T-00pa3HbIit
CTEKJISTHHBIN TPOMHUK.

Peaxkmuevt u mamepuanspl. U3BECTKOBas BOJA, TAMIIOH, JE€3UH-
¢unupyromumi pacTBop (IPUrOTOBJICHHUE PACTBOPOB CM. B 1I. 3.3).

Xo0 pabomot

1. Cobepute iprOOp, Kak IMOKa3aHO Ha pUCYHKE (CM. C. 61).

2. Haneiite B kax1Iyro Kon0y Ha 1/4 00BeMa U3BECTKOBOI BOJIBI.

3. TwarenbHO MPOTPUTE MYHIIITYK TAMIIOHOM, CMOYCHHBIM JIC31H-
(U YFOIIIIM PACTBOPOM.
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[Ipubop 1t ompeeneHus: CocTaBa BIbI-
XaeMOr0 M BBIIBIXaEMOT0 BO3ayXa:

1 — MyHOITYK, 2 — TPOWHHUK, 3 — TpyOKa pe3u-
HOBas1, 4 — TpyOka ['-o0pa3sHast, 5 — mpobka
pe3uHOBas,

6, 7 — KOJIOBI.

4. BpIIOXHHUTE BO3YX, 3aTEM BO3BMUTE
B POT MYHOIITYK MpuOOpa U MEIJICHHO,
YTOOBI KHUJKOCTh HE MMONAJIa B POT, BTSTHUTE
yepe3 MyHANTYK BO3ayX. Yepe3 Kakyro
KOJIOY BO3IIyX ITOCTYIIaeT B IPHOOP?

5. BooxHute W 3aTeM Tak K€ MEIUICHHO BBIJOXHHTE BO3AYX B
MyHAITYK. Yepe3 Kakyr KoJOy BBIIBIXa€MBIM BO3IyX BBIXOIUT W3
mpubopa?

6. Cnenaiite moapsia HECKOJIBKO BAOXOB M BBIJJOXOB Uepe3 MYH/I-
mrTyk. B kakoMm cocyJie u3BeCTKOBast BOAa MOMyTHea?

Obpabomka pe3y1bmamos u 6v1600bl

3aghukcupyiime pezynvmamul IKCREPUMEHNOB 8 MEMPAOU

Coenaiime 61600 U3 onvlma u Hanuwiume ypagHeHuUe
XUMUYECKOU peaKyuu, Komopasa 00vACHAem NoMymHe-
HUe U38eCMKO080Il 6000bl.

ITpumedanue. PaboTa MOXeT OBITH IOIOJHCHA SKCIEPUMEHTAMH 110 aHAIIM3Y BJbIXae-
MOTO H BBIJBIXaEMOT'0 BO3/IyXa C IIOMOIIBI0 HHIUKATOPHBIX TPYOOK (CM.
OIIBIT 5).
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Pa6orTa 2. OnpepeneHuve 3anbIfIeHHOCTU BO3ayXa B NOMeLUeHUU

Ilenv pabomer. uzyueHue cocTaBa U CBOMCTB NbLIEH, BCTpeyaro-
LIUXCS B TIOMEIIECHUH.

Hnghopmayua. 3anbuleHHOCTD BO3/1yXa — BAKHEHIINI 3KOJIOTHYe-
CKUH (aKTOp, CONMPOBOXKIAIONIMI Hac ToBcroay. [Ipibio cumTaroTCs
mo0BIe TBEpAblE YACTHIIBI, B3BEIIEHHBIE B BO3AyXe. be3BpemHbIx MbI-
Jeil He cymiecTByeT. DKOJIoTHYecKasl ONacHOCTh MbUIEH A YeloBeKa
oTpesieNIsieTcs UX MPUPOION U KOHIIeHTparuel B Bo3ayxe. [Ipum Mox-
HO TIOJpPAa3EINTh Ha J1B€ OOJNBIINE TPYIIBI: METKOANCIIEPCHAS IbLIb,
cocTosimas M3 JIETKMX M MOJABMKHBIX YacTHUI], U KPYMHOIUCIIEpCHA
BLJIb, COCTOSIIAS U3 TSDKEJIBIX M MAIOIIOABMKHBIX YacTHL. OTI0XKEHUS
MTBUTH SIBJITFOTCS HCTOYHIUKOM BTOPUYHOTO 3arps3HEHUS BO3/IyXa.

CrocoOHOCTh MBUIEH PacTBOPATHCS B BOJIC WJIM KHUCJIOTaxX IO3BO-
JSIET ONpeneNsiTh X XMUMUYECKylo mpupony. Hampumep, cuiamkatHas
MBUTH (TTIECOK) HE PacTBOPSIETCS HH B BOJIE, HM B PACTBOPax KUCIOT, B TO
BpeMs Kak KapOoHaTHAas IMBUTH (M3BECTHSK) PACTBOPSIETCSI B pa30aBIICH-
HOM COJISTHOM KHMCIIOTE, HO HE PacTBOpPSAETCS B BOJIE.

B 1 cM’ BO3/yXa B 3aKPEITOM TIOMEIICHHH MOYXET COCPKATHCS JI0
106 MBUTHHOK pa3IMYHOTO pa3Mepa, MPUPOIBI M CTENICHH OTTACHOCTH.

Oobopyooeanue u3z KOMHJIeKma:. MATICTKA-KAMEIbHUIA, CKATBIICTD,
CTEKJIa OKPOBHBIE, CTEKJIA IIPEMETHBIE.

Oobopyoosanue u3z Kadunema:. MUKPOCKOII.

Peaxkmueut: pactBop constHOM kncioTs (10%), Boga aAucTHILTHpO-
BaHHAas WJIM YUCTasi MPOKUIISTYCHHAas (IPUTOTOBICHUE PACTBOPOB CM. B
m. 3.3).

Xo0 padomut

1. Cobepute CKajbIeIeM OTIOKCHHSI TIbUIH B HECKOJIBKUX MECTaX,

HanmpuMep Ha MeOenu — o0pasell «a»; Ha MOBEPXHO-
CTH TI0J1a — 0Opaser «O».
2. Ilepenecure nbuIb OOpa3ia «a» Ha MPEAMET-
HOE CTEKJIO M HAaKpOWTE €ro MOKPOBHBIM CTEKIIOM,
MPUTOTOBUB TaKUM 00pa30M MHKpOIIpEnapaT CyXoiu
meUTH. PaccMoTpuTe MHUKpompenapar mpH yBeJnde-
HUU «x56» nmm «x80» pas.
3. Onummre ¢hopMy, pa3Mepsl, BET MBUTMHOK. MBICIICHHO pa3/IeiiuTe
M0 BEJIMYMHE YACTUIBI HA TPU TPYIIBI U COCUUTAUTE UX KOJIUYECTBO.
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3anonnume maoauyy:.

Kpynnsie
Cpennue
Menkue

4. TloBTopHTe TE XKE OMNEpalH C 00pa3LoM «0», 3alI0JHUB aHAJO-
TUYHYO Ta0JIHUILy.

5. CpaBHuTE 00pa3Lbl «a» U «0» MO KOJIMYECTBY, XapaKkTepy U CO-
CTaBy YacTHII.

6. [TogHUMHTE TOKPOBHOE CTEKJIO M HAHECUTE Ha oOpasen mbun 1—
2 kamuu Boawl. Cpa3y ke HaKpoWTe CMOYEHHBI MHKpOIpenapar Io-
KPOBHBIM CTEKJIOM.

7. TlomectuTe MuUKpompenapar Ha NPEAMETHBIA CTOJUK MHKPO-
ckoma. PaccMoTpuTte ero B MUKPOCKOII, ONUIINUTE M OOBSCHUTE U3Me-
HEHUSI, TPOUCXOASIINE C 00pa3I[OM ITBIITH B BOZE.

8. TloBTOpHUTE SKCIEPUMEHT, N00ABHB K MHUKpOIpENapaTy CyXoi
MBUTM BMECTO BOJBI 1—2 Kamiu pacTBopa COJITHOM KHMCIOTHL. Paccmor-
pHUTE MHKpOIpEnapaT B MHUKPOCKOII, ONUIINUTE U OOBIACHUTE H3MEHE-
HUS, IPOUCXOIINE C 00pa3IIOM MBUTH B PaCTBOPE KUCIIOTHI.

IMpumedanne. I1pr 00BSCHEHNH YIUTHIBANTE, KAKHE COSTHHEHUS MOTYT PACTBOPATHCS
B PAacTBOPE COJIAHOU KUCIIOTBL.

3agpuxcupyiime pe3ynibmanul IKCREPUMEHINOE 8 MEMPAOU.

uucie 0 XumuuecKkoii npupooe) nolieii, 0MmoopanHbvIX 01
U3yueHus.

i =— .
s
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é Coenaiime 6b160061 0 cocmase u ceoiicmeax (6 mom
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Pa6oTa 3. U3yueHue 3anbIfieHHOCTU NPULLKOSIbHOW TeppUTOpPUN

Ileny pabomer. n3yueHHE CPABHUTEIBHOH 3allbIICHHOCTH IIPH-
LIKOJIBHOW TEPPUTOPHH.

Hugpopmayua. 3eneHple HacaXI€HUS BBIOIHSIIOT CaMble pa3iny-
Hble (YHKLUUH, BOXHEHIIUMH W3 KOTODPBIX SIBJISAIOTCS O30OPOBJICHHUE
BO3YIIHOTrO 0acceliHa ropojia 1 yIy4lleHue MUKPOKINMATA.

B nwmrepatype mpuBOASATCS CIEOYIONIME TaHHBIC, XapaKTepU3yIo-
[IME CIIOCOOHOCTh 3€JICHBIX HACKICHUH O0340POBJISATH BO3AYIIHYIO
cpeny. Tak, oguH rexrap Jjieca B TEUEHHME I'Ofjd OTYMINAET OT IBLIM U
MHOTHX BpPEJHBIX TIPUMeceii Goree 18 MITH. M BO3/LyXa; IepeBbs H Kyc-
TapHUKH, IPOU3PACTAIOLIME HA IJIOMAAH | ra, yJaBIuBaIOT 3a CE30H A0
60 T mputi. Ouuas OT MbUIKM BO3AYX, IEPEBbS U KyCTapHUKH cOOHMpa-
10T ee, TJIaBHBIM 00pa3oM, Ha CBOUX JHCThsX. [103TOMY U3yueHue co-
Jep>KaHUsl TMBUIM Ha JIUCTBE M3 Pa3iUYHBIX MECT MOXKET AaTh LCHHYIO
HHGOPMALIUIO O YUCTOTE BO3LYLIHON CPEIBL.

B naHHO# paboTe BBI IOJIy4YacTe CPABHUTEIBHYIO HHPOPMALIHIO O
3aIBIJICHHOCTH 3€JICHBIX HAacaXJIeHWH Ha MPHUIIKOILHOH TEppUTOPHH,
UCTIONB3YSl CBOWMCTBA JIMIKOW MPO3padyHON JICHTHI cOOMpaTh Ha ceds
YACTUUKU IBIJIEBBIX 3arpsA3HEHUN, B PE3y/IbTaTe YEro OHM CTAHOBSTCS
XOPOIIO Pa3IUYUMBIMU. J{JIs1 XapaKTEepUCTUKU CPaBHUTEIHHOH 3arbl-
JICHHOCTH Ka)KABIF MOXET BOCIIOJIB30BATHCSI COOCTBEHHON IIKANOM OT-
HOCUTENIBHBIX €AuHHUI — OamioB. Hampumep, 3amblIeHHOCT MOXKHO
XapaKTepH30BaTh, KAK YKa3aHO B HIDKCTIPUBEACHHON TaOIIHIIe.

EnBa 3amerHOe HaiMuue MbUICBBIX yacTull | He3HauuTenbHas | Gait
Ha IPO3payHOM JIEHTE

3aMeTHOE HAIMYUE IBUIEBBIX YACTHUIL Manas 2 Oaya
Xopomio 3aMeTHBIE CKOIUICHHS MBUICBBIX Cpennsis 3 Oaa

YacTHll, Pa3IMYUMbIe Jaxe IMpH Oeriom
B3MJIAZIC, HO HE YXYLIAMONIHE Mpo3pad-
HOCTE JIEHTBI
Bosbliioe KoJIMYecTBO MbLIEBBIX CKOTUICHUM Bricokas 4 Gaia
Ha JIMIIKOM CJIOE, YXy[IIaroliee Mmpo3pad-
HOCTb JIEHThI

Ouenp OOIBIIOE KOJIMYECTBO MEUIEBBIX | OYeHb BHICOKAS 5 0ajuoB
CKOIUICHUH, JeNaromiee JICHTY HEmpo3pad-
HOM
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Mamepuanwt: nenta npo3pavyHas ¢ JUIMKHM CJI0eM (CKOTY), JTUCTHI
nucuel Oymaru.
Xo0 pabomowt

1. Cobepure aHCThS C ACPEBHEB B PA3HBIX yda-
CTKax MPHULIKOJIBHOM TeppuTopuu (y IOOPOTH, y
KHUIIBIX JIOMOB, B TIyOWHE 3€J€HON 30HBI) U, IO
BO3MOXXHOCTH, Ha Pa3HOW BBICOTE, 3allUCaB MECTO
MIPOM3PACTAHUS U BBICOTY HAXOXKICHUS JIUCTA.

2. Ilpunoxxute K NOBEPXHOCTH JIUCTHEB KICHKYIO
JIEHTY (CKOTY).

3. CHUMUTE IUICHKY C JIUCTHEB BMECTE CO CIOEM
MBUTH W TIPUKIIEHTE ee Ha JMCT Oenoit Oymarw,
MOJMNKMCAaB MECTO NPOU3PACTaHUs PACTEHHS, BHICO-
Ty HaXOKIEHUS JIUCTA.

OrneHuTe CTeNeHb 3aNnbUICHHOCTH 110 MATHOANIBHOI HIKae:
[ Crenembsamwwremmocrn [ Bamn |
OueHb BbICOKAS 5
Bericokas 4
Cpennsist 3
Mauas 2
HesnauntensHas 1

Oopabomka pe3y1bmamos u 6b1600bl

Ilo peynomamam nadao0enuil 3anoaHume maodoauyy:

CTeneHb 3anbifIeHHOCTU BO3AyXa Ha NPULLKOIILHON TeppuTopun

Y aBrOMarucTpanu
Kunas 30Ha

Coenaiime 6v1600 0 cpae-
HUmMeNbHONl cmenenu u npu-
YUHAX 3GNBIIEHHOCIMU NPU-
WIKOJIbHOIL Meppumopuu.
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Pa6oTta 4. OGHapyXeHuWe Hanuuus B Bo3ayxe MUKPOOPraHu3MoB

Ienv padomur. 0OHapyKEHUE B BO3LYyXE MUKPOOPTaHU3MOB.

Hngopmayusa. BoznymHas cpeaa MaJonpUrogHa Ui pa3MHOXeE-
HUSI MUKPOOOB M3-32 OTCYTCTBHUSI B HEW NMUTATENbHBIX BEIICCTB, HAIU-
4yus TyOUTEIbHBIX U1 MHOTHX OakTepuil COMHEeYHbIX Jydel u T.11. [lo-
3TOMY 3arps3HEHHOCTh MUKPOOPTaHU3MaMHU BO3IYIIHOH cpelbl 0ObIu-
HO OTHOCUTENIbHO HeBelIMKa. OHAKO BO3MyX TOPOJCKUX 30H U MECT
CKOIUIEHUS JII0JIEH, 0COOEHHO NMPOMBIIIJIEHHBIX LIEHTPOB, XapaKTepu3y-
€TCs MOBBIILICHHON 3ambUICHHOCTHIO. VIMEHHO mblIeBas 4acTULA, Kak
MPaBUIIO, SIBISICTCS OJIATONPUSTHONW Cpenod AJS JKU3HEAEATEIILHOCTH
MHUKPOOPraHU3MOB U MX KOJIOHWH. B armocdepHoM BO3ayxe oOHapy-
xuBaeTcst 10 383 BUIOB OakTepuidl W 28 pOJOB MUKPOCKOMUYECKHUX
rpuboOB, 9TO OOYCIOBJICHO MHOTOOOpa3neM HMCTOYHHKOB BO3IYITHOTO
3arpsA3HeHNs, KOTOPHIMH SIBIITIOTCS YEJOBEK, TUKHE W JOMAITHHUE K-
BOTHBIE, PACTUTEJIbHBIE OPTaHU3MBbI, IIOUYBEHHBIN MOKpOB. Jlaneko He
BCE MUKPOOPTaHU3MBI SBJIAIOTCA MATOTE€HHBIMH.

MuKkpoOBI UMEIOT CBOMCTBO pa3MHOXKAThHCSI MIPH MOMAJAHUH B TIH-
TaTeNbHYI0 Cpey, MPUYEM M3 OJJHOTO MHUKpPOOpTaHU3Ma, IMpH Ofpeje-
JICHHBIX YCJIOBHUSAX, BBIPACTAET OJHA KOJIOHHS, B KOTOPOH MOTYT OBITh
MHOTHE ThICSTYM MHUKpPOOOB. Takas KOJIOHHs XOPOIIO BUIHA HEBOOPY-
EHHBIM I1a30M. [Iporecc pocTa KOJOHMM MUKPOOPTaHU3MOB Ha3bIBa-
eTcsl HHKYyOalue.

Oobopyoosanue u3 kKomniaexma. 4amiku [leTpu ¢ KpblIKaMu U
CTEPUJILHBIMH IUTATENBbHBIMU CPEAaMu — 3 IIT.

Mamepuanwt. nutatenbHble cpenpl. IlutarenbHas cpena npuro-
TaBJIMBaeTCs 3a0JaroBpeMeHHO (IIPUTOTOBJICHUE U CTEPUIIM3ALIUS CPel
cM. B 1I. 3.3).

Xo0 pabomut

1. IIponymepyiite vamku Iletpu (Ne 1, Ne2,
Ne 3).

2. Yamky No 1 oTkpoiiTe U OCTaBbTE OTKPBHITOU
Ha 5 MUHYT B Hauajie 3aHATHUM, TIOCII€ YEeTO 3aKpOii-
T€ €€ KPBIIIKOM.

3. Hamky Ne 2 oTKpOHTE U OCTaBbTE OTKPHITOM HA 5 MUHYT B KOH-
1I€ 3aHATUM, TOCTIE YETO 3aKPOITE €€ KPBIIIKOH.

4. Yamku Ne 1, Ne 2 u Ne 3 (KOHTpOJIBHYIO) OCTaBbTE NMPU KOMHAT-
HOH TeMnepaType Ha 3—7 CyTOK IJIsl HHKYOaIliH.
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Yawrka Ne 3 (konmpoavhan) Heodxo0uma 0711 KOHMPOs
CMEPUIbHOCHU RUMAMENbHOU CPedbl, m.e. HaJIUYUA 6 Hell
MUKDPOOP2AHU3IMO6. DIMa 4awiKka He O00JIICHA NPUOMKPbL-
6ambCA O COXPAHEHUA YUCHOMbL ONbING.

5. HaGmogaiiTe 3a 4ACIOM W POCTOM KOJIOHHH MHUKPOOPTaHU3MOB
B vamkax [letpu B Teuenue 3—7 nHeit mHkyOauuu. HaOmonenus ¢uk-
cupyire B Tabnuue:

|

[lopcunraiiTe YUCIO KOJOHHUM, BBIPOCHIMX HA MHTa-
TEIBHOU cpele B Kaxxaou uamke letpu. DkcrniepumMeHT
MOJKHO CYHTaTh BBIMOJHEHHBIM MPaBUJIBHO, €CIH B
yamke Ne 3 (KOHTpOJILHOM) Tociie 7 CyTOK HaOIoIe-
HUH BBIPOCIIO He OoJiee 3 KOJMOHUH.

6. Onpenenure mwiouans aHa (S, cM”) gamku IleTpH, B KOTOPOit
HaXOJUTCS MUTATENbHASA CpeAa, T0 GopMyIie:
1 D’
4

S

b

roe 7 =23,14;
D — nmameTtp gamku, cMm.

[Ipu 3TOM HMMelTe B BUAY CIEAYIOUIME JaHHbIE: HA IUIOWIAJb B
100 cM’ B TeueHHe 5 MUHYT OCAKIACTCS IPUMEPHO CTONBKO GAKTEpPHil
¥ CIIOp, CKOIBKO Haxomutes B 10 av’ Bosmyxa (0,01 m°). Temeps, 3Has
IUIOIIAb Yaiku lleTpy, mo 3TUM AaHHBIM TOACYUTANTE YUCIO MUKPO-
608 B | M’ BO3yXa, HCXO/IS U3 CPEIHEr0 KOTHUECTBA KOJIOHHIL.

[Ipumep. B vamke Iletpu quamerpom 10 cM Beipociio 45 KONOHUI.
[Inomane yamku:

314x100 oo o
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Yt06BI MOACYMTATH YHCIO KIeTOK Ha 100 cM’ (paBHO3HAYHEIX 10 11
wm 0,01 M° Bo3ztyxa), cocTasisieM mporoprmio 78,5 cm™: 45 = 100 cm™ X.
Orcrona:

100x 45
X=—"

=57 edunuylor®
78,5

Taxum o6pazom, B 0,01 M’ BO3IyXa COAEPKUTCS 57 MHKPOOpra-
HI3MOB, a B | M° ux 6yzer B 100 pa3 Gombie, T.e. 5700.

7. Bpruncnure cpefHee KOJIMYECTBO MHUKPOOPTAaHU3MOB B BO3yXe
710 ¥ TIOCJIE 3aHATHH.

Oopadomka pe3yibmanmos u ¢v1800bl

Ilonyuennvle pezynomamesl 3anecume 6 maopauyy.

B nagane 3anstus
B koH1e 3aHgTHS

Coenaiime 61600 0 NPUYUHAX YEeTUYEHUA 3A2PAZHEHHO-
CIU MUKDOOP2AHUZMAMU 8030yXd 8 KlACCe 6 X00e
3anamui.

Ipumeuanne. Yaniku [TeTpu nocie onbIToOB ciexyeT 00paboTath Ae3uHPUIHUPYIOLINM
PacTBOPOM.

P i
Y S
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Pa6GoTa 5. Kkcnpecc-aHanus 3arpsa3HeHHOCTU BO3yxa aMMUakom

Ilenv pabomor. M3ydeHWe 3arpsS3HEHHOCTH BO3AyXa BPEIHBIMH
XUMHYECCKHUMHU BEeUICCTBaAMU.

Hughopmayus. MOXHO TPOXKUTH OKOJO Mecsia Oe3 enpl, He-
CKOJIbKO JTHEeH 0e3 BOIbI, HO 0e3 BO3ayXa He MPOKUBEIIh U HECKOIBKO
MUHYT. MBI peniko mymaeM o0 okeaHe Tras3a 0e3 1[BeTa U 3armaxa BOKpPYT
Hac. U o Gosee 14 kxr Bo3Iyxa, KOTOPBIE MPOXOST Yepe3 HAIU JIETKHE
3a JIeHb, MBI [yMaeM He OoJIbIlie, 4eM pbida 0 Bojie, B KOTOPOH IIIaBaeT.

['maBHBIE BHHOBHUKM XMMHYECKHX 3arps3HEHUIl BO3AyXa — IPO-
MBIIJIEHHOCTh M XO3SMCTBEHHAS JCATCIIBHOCTh YCJIOBCKA, CBsA3aHHAs1
CO C)KUT@aHHEM TOPIOYHMX MaTepPHajoB, BKIIOYAs aBTOTPAHCIOPT U Tel-
JIO3JIEKTPOCTAHIINYU. BhImoHeHne JaHHON paboThl TO3BOJIUT BaM O3Ha-
KOMHUTBCSI C 3KCIIPECC-aHAIM30M 3arpsA3HEHHOCTH BO3JyXa BpPEIHBIMHU
XMMUYECKUMH BeIlleCTBaMU Ha mpuMmepe amMuaka. K mpumepy, cpen-
HErojioBasi KOHIIEHTPAIUSI 3TOTO Ta3a B KPYITHOM TOPOJiEe MOXET Ipe-
BBICHTH CAaHHTapHYIO HOPMY B 1,5 pa3a. XpoHHUECKOe OTpaBIICHUE aM-
MHUAKOM BBI3bIBAE€T PACCTPOMCTBO MHMILEBAPEHUS, KaTapbl BEPXHUX Jbl-
XaTeNbHBIX MyTeH U OcIalIeHne CiTyXa.

Oobopyoosanue u3 KoMnJIeKma. MEIIOK TIOJUAITHIICHOBBIM 00Be-
MOM 3-5 11, TUIeTKa-KaneIbHUIa, HOXKHUIIBI, TECT-CUCTeMa « AMMHUAK.

Peaxkmueuwt. ammuauHas BoJa.
Oobopyoosanue u3z Kadunema:. CEKyHIOMED.

Xo00 pabomui
1. IloaroToBbTE MOJIOCKY TECT-CUCTEMBL. Jlis
3TOTO BCKPOWTE YIMAKOBKY TIIOJIOCKH TeCT-
CHUCTEMBI, Cpe3aB TOIMEpPEK YIAaKOBKU HOXKHHIIA-
MU He 0oJjiee 2 MM WHAMKATOPHOM IMOJIOCKH.

2. [lomectuTe B pacrnpaBiIeHHbIH MOJUITHIECHO-
BBII Memok 1-2 Karm aMMHa4HOM BOJIBI, repMe-
TUYHO 3aKpOMTE €ro U BBIACPKUTE 3—5 MHH. IS
HaCBIIICHHA BO3yXa aMMHAKOM.
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3. IlomecTuTe MNOATOTOBIEHHYIO IIOJIOCKY B
MEIIOK, 3aKPENHB €ro Ha HUTKE W CKOTYe, U CHO-
Ba 3arepMETU3UPYHTE MEMIOK (TI0JIOCKA HE JIOJDKHA
COTPUKACATHCS C Karield aMMHUAaYHOM BOIBI).

4. OtMerpTe BpeMs Hadaja >3KCIIEpUMEHTa
MYyCKOM CEeKyHJoMepa.

5. OTMeThTE 1O CEeKYHAOMEPY BpeMsl IOsIBIIe-
HUSI CMHErO IOPOTOBOIO OKpAalIMBaHUs (MHIUKA-
IMOHHOTO 3 dekTa).

6. OLeHNUTE YPOBEHb KOHLIEHTPALUU aMMHUaKa
B 3aBUCHMOCTU OT BPEMEHHU BO3HUKHOBEHHS IO-
POTOBOI OKpAcKH Mo TabiuIie:

Ilpumep. VHaukanuoHHbld 3G ¢GEKT 0T BO3IACHCTBHS IMapoB aM-
MHaKa BO3HUK uepe3 10 ceKyH/ ¢ Hayayia SKCIIepUMEHTA.

[To naHHBIM TaONHIIEI, KOHIICHTPAIMS aMMHUaka coctapisieT ot 100
710 1000 Mr/nm’.

Oopadomka pe3yibmanmos u ¢v1800bl

3anecume nosnyuennvie pesyiomamol 6 madauUUy no cie-
oyroweit hopme:

Ilpoananu3upyiime noayuenuvle pe3yipmamsl U coe-
aaiime 6b1600bl 00 yPOGHE 3ACPAIHEHHOCHU 6030YXaA AM-
muakom. Henonwvsya oannsvie o IJ[K ammuaxa (Ilpuno-
Jicenue 2), omeemovme Ha 60NPOC. OONYCHUMA JIU MAKAS
3a2PA3ZHEHHOCHb 6030YXA AMMUAKOM?
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5. 9KOJIOT'MYECKUE NCCITEOOBAHUA
NO TEME «BOOA»

5.1. BBogHaa uHcpopmauus

5.1.1. OpraHonenTu4YecKue nokKasaTtenu BoAabl

JIroboe 3HAKOMCTBO CO CBOMCTBaMH BOJBI, CO3HAEM MBI 3TO WU
HET, HAUMHAETCS C OIPEEICHUs] OPraHONIENTUYECKUX IT0Ka3aTelel, T.¢.
TaKuX, ISl OTPEICIICHUS] KOTOPHIX MBI MOJIb3yEeMCsl HAIIMMH OpTraHaMu
9yBCTB (3peHUEM, OOOHSHHEM, BKycoM). OpraHoyienTuieckas OLEHKa
IIPUHOCUT MHOTO IPSMON ¥ KOCBEHHOM MH(OPMALIMH O COCTABE BOJbI U
MOJXET OBITh MPOBeJieHa OBICTPO U Oe3 Kakux-1ubo npubopos. K opra-
HOJIEITUYECKUM XapPaKTEPUCTHKaM OTHOCSTCA IIBETHOCTb, MYTHOCTb
(mpo3payvHOCTh), 3amax, BKyC U IPUBKYC, IEHUCTOCTb.

OprasonenTryeckas OlEHKa KayecTBa BOJBI — oOs3aTeNnbHAs Ha-
YaJibHas MPOoLeaypa CAaHUTAPHO-XUMHUYECKOTO KOHTPOJIst Boabl. Ee mpa-
BUJIBHOMY NPOBEACHUIO CIIELHAINCTHI IPUAAIOT OOJIBIIOE 3HAUCHHE.

W3 rpynmsl opraHojenTU4ecKux MokaszaTenei s 1adopaTopHOro
MpakTUKyMa Ha YpoOKax MpeiaraloTcd K OMNpeAeNICHHIO I[BETHOCTH,
MYTHOCTB, 3allaX, a TaKKe BKYC U IIPUBKYC.

I[semnocmb — €CTECTBEHHOE CBOWCTBO MPHUPOIHOU BOJBI, 00y-
CJIOBJICHHOE NPHCYTCTBUEM T'yMHUHOBBIX BEIIECTB M KOMIUIEKCHBIX CO-
enIMHEeHuH xese3a. [[BeTHOCTb BOABI MOXKET 3aBHCETh OT CBOMCTB U
CTPYKTYPHI JHAa BOJIOEMA, XapaKTepa BOJHON pacTUTEILHOCTH U TpHJIe-
rapIyXx K BOJOEMY T0YB, HAINYHS B BOJIOCOOpPHOM OacceiiHe O0NoT U
TOP(SHUKOB H JIP.

Ecnn okpacka BoApl HE COOTBETCTBYET OOBIYHBIM IPUPOIHBIM OT-
TEHKaM, a TakXKe NP MHTEHCUBHOM €CTECTBEHHON OKpacke, Ompeaess-
10T BBICOTY CTOJI0a KUAKOCTH, IPU KOTOPOM BU3yallbHO OOHapy KHBa-
ercs okpacka. COOTBETCTBYIOIIAas BhICOTa CTOJI0A BOJBI HE JOJDKHA
IIPEBBIIATE: AJIS1 BOABI BOAOEMOB XO3SICTBEHHO-IIMTHEBOTO HAa3Haue-
Hus — 20 cM; KyJIbTYpHO-ObITOBOrO HazHaueHus — 1 0 cMm. Y noBnerBo-
pUTebHAs LIBETHOCTHh BOJBlI YCTPaHAET HEOOXOAUMOCTH ONpEACTICHUS
tex 3arpssautenei, [1JIK koTopsix ycraHoBieHsl no 1BeTHOCTH. K Ta-
KHM 3arpsa3HHUTENSIM OTHOCSITCS MHOTHE KPacHTENIM M COCAMHEHHs, 00-
pasylolye HHTEHCUBHO OKpalllEeHHbIE PaCTBOPHI.

MoXHO OmpeAensITh LBETHOCTb W KAaYeCTBEHHO, XapaKTepH3ys
BET BOJBI B MpoOupke BbicoToit 10—12 cm (Hampumep, OecrBeTHas,
cnabo-xenTas, )xenras, OypoBaras # T.1.).
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Ormnpenenenre MBETHOCTH (WUIM IIBETA) BOABI aKTyaJdbHO TOJIBKO
MIPU OLIEHKE KauecTBa OKPAIICHHBIX TPUPOAHBIX BOJ KOO MPH aHaJH3e
CTOYHBIX BOA. L[BeT y mUTHEBOM BOJBI, KaK MIPaBHIIO, OTCYTCTBYET.

Mymmnocmu BoIbI 00YCIIOBIEHA COJIEP)KaHNEM B3BEIICHHBIX B BOZC
MEJIKOJIUCTIEPCHBIX TIPUMECE — HEPaCTBOPUMBIX I KOJUIOMIHBIX
YacTHUL Pa3IMYHOTO MPOUCXOKICHHUS.

MyTHOCTh BOJIbI O0YCIIOBIIMBAET U HEKOTOPBIE IPYTHE XapaKTepu-
CTHKH BOJIBI, TAKHE KaK:

e HaIMYHME OCajJKa, KOTOPBI MOXET OTCYTCTBOBaTh, OBITH He-

3HAYUTENBHBIM, 3aMETHBIM, OOJIBIINM, OYeHb OONBIINM (KOJIH-
YEeCTBO 0CaJKa MOXKHO U3MEPATh B MIUTUMETPaXx);

e HaIWYHE W KOJWYECTBO B3BEIICHHBIX BEIIECTB, WU Tpydoauc-
MEPCHBIX MpuMeced (M3MepsieTcss B MIUUIMTPaMMax MacChl
MpUMecel Ha JUTP BOJBI);

® MPO3payHOCTb, M3MEPSIETCS Kak BBICOTA CTOJNIOA BOJBI, HpPH
B3I CKBO3b KOTOPBIN Ha Oenoil Oymare MOXKHO pa3iuyaTh
CTaHapPTHBIN MMeYaTHBIA MPUQT.

Jng onpeneneHus MyTHOCTH MCIOJIB3YETCSl BU3YAJIBHBIM METOH —

MO CTEleHH MYTHOCTH cTojiba BbicoTOH 10-12 cM B MyTHOMEpHOIii
npobupke. MyTHOCTH MPOOBI ONHMCHIBAIOT KAUYECTBEHHO CIIEIYIOIIUM
00pa3oM: mpospavHas; cnabo onajiecHuupyromas ; OnaleciuupyrIas;
c1abo MyTHasl; MyTHasi; o4eHb MyTHas [3 1]. Yka3zaHHBIA METOI MBI U
pPEKOMEHIyeM Jaiee B KayecTBe Hauboliee MpocToro, Kak Ajs gadopa-
TOPHBIX, TaK M JJIsI TIOJIEBBIX YCIOBUH (CM. KapTy-MHCTPYKIHIO K pado-
Te 7, BapuaHT 1).

3amax Bopl 00yCIIOBJICH HAIMYHEM B HEW JIETY4HX MaxXHYIIUX Be-
LIECTB, KOTOpBIE MOMaJaloT B BOAY E€CTECTBEHHBIM IIyTeM JHOO €O
CTOYHBIMHU BozamH. [IpakTudecku Bce OpraHMuECKUe BelecTBa (B 0CO-
OCHHOCTH KHJIKKE) UMEIOT 3amax U nepenaroT ero Boje. OObIYHO 3amax
onpenenstoT npu komHatHOU (20°C) u npu nossimerHo (60°C) Tem-
nepaType BOJBI.

3amax MO XapakTepy MOJpa3ieisIioT Ha JIB€ IPYIMIbI, ONperenss
€ro CyOBEKTHBHO IO CBOMM OLIYILIEHHSIM (CM. KapTy-HHCTPYKLHUIO K
pabote 7, BapHuaHr 2):

* Onanecrennus - ot opalus (;1at.), Ha3BaHNWE MHHEpaJia — SIBIICHHE XapaKTEePHOTO CBEYCHHS! KOJI-
JIOU/IHBIX PacTBOPOB HPH MX OOKOBOM OCBEILEHMH, XOPOIIO HAOII0aeMoe Ha TeMHOM (one. SIB-
JIeHHe 00YCIIOBIICHO PAcCestHHEM CBETa BCIICACTBHE €ro JU(PAKIUU OT B3BELICHHBIX B KOJUIOH-
HOM PacTBOPE MUKPOYACTHI], HAXOAIIUXCS B BBICOKOJHCIICPTUPOBAHHOM COCTOSTHUH.
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1) ecTeCTBEHHOTO TIPOUCXOKIACHUS (OT KUBYIIUX U OTMEPIITUX Op-
TaHU3MOB, OT BJIMSIHUA [TOYB, BOJHOW PaCTUTENBHOCTH U T.11.);

2) UCKYCCTBEHHOTO0 TEXHOTEHHOTO MpOUCXOKaeHus. Takue 3amaxu
0OBIYHO 3HAYNUTEIHHO U3MEHSIOTCS TIPH 00pabOTKE BOIHI.

OreHKy BKyca BOJBI IPOBOJAT Y MUTHEBOI NMPUPOJHON BOABI MPHU
OTCYTCTBMM TOJO3PEHUIl Ha ee 3arps3HeHHocTh. Pasnnuaror 4 BKyca:
COJICHBIN, KUCHBIN, TOPBKHUH, crnagkuil. OCTanbHbIE BKYCOBBIE OILyILE-
HUSl CUMTAIOTCA NPUBKYCaMHU (COJIOHOBATBIM, FOPHKOBATHIH, METaIU-
YeCKHH, XJIOPHBIA U T.1.). BKyc U NMpHUBKyC ONpeAensioT B ChIpoi (He-
KUIISTYEHON BOJE) BOJE, 3@ MCKIIOUEHHEM BOJIBI M3 OTKPBITHIX BOJO-
€MOB ¥ HCTOYHUKOB, COMHHUTENbHBIX B CAHUTAPHOM OTHOIIEHUH.

WHTEHCHBHOCTh BKyca M NPUBKYCa OLEHHBAIOT I10 5— OayUTbHON
HIKaje, IpUBEACHHON B KapTe-UHCTPYKIMH K paboTe 7, BapuaHTt 3.

IIpu onpeneneHny BKyca U MPUBKYCa aHATM3UPYEMYIO BOLYy HAOH-
PaloT B POT U3 CTakaHa' W 3a€pPXKUBAIOT Ha 3—5 CEK, HE MPOTJIATHIBASL.
ITocne onpenenenus BKyca BOJly CIUIEBBIBAIOT.

IIpu onpeodenenuu exyca u npusxyca 0oy
He npoznamovigams!

5.1.2. KucnotHocTb U MUHepanbHbIN cocTaB Boabl. [paBuna
oT6opa Npo6 BoAbI

KHCIIOTHOCTL BOJIBI ONpPEAESeTCs 3HAYEHHEM BOJOPOIHOTO I10-
kazarens (pH), KOTOpHIii JIsi MPUPOAHBIX BOJA OOBIYHO UMEET 3HAUCHUS
ot 6,5 10 8,5. U3smenenns pH Boasl BojoemMa 0OBIYHO MOTYT BBI3BaTh
3arps3HEHHAS BO3MyXa KUCIOTHBIMH TPUMECSIMU (OKCHIAMU CEphl U
azota, okcumoMm yriepona (IV) u ap.), KOTOpble «BBIMBIBAIOTCS) W3
BO3JlyXa JOXKASIMHU U MONaaaroT B BogoeM. M3menenus pH moryT BbI-
3BaTh TAKXKE 3arps3HEHHS BOJIOEMa MPOMBINIICHHBIMA CTOYHBIMHU BO-
JlaMH{, KOTOpPBIE HE MPOILIN HeHTpanu3anuio. KucioTHOCTs PUPOTHOM
BOJIbI MOXKET OMNPEIEIIATHCS TAKXKE XapaKTEPOM IOUYBOTPYHTOB, JAH-
madTa B KOTOPOM pacmoioxeH BojoeM. M3menenme pH mpupomnoit

*
Hcrosp30BaTh XUMHYECKYO [IOCYLY [UIsl OIIPE/IENeHHs] BKYCa U IPUBKYCa 3allpELLECHO.

" He CJIe/lyeT IyTaTh MOHATHE KKHCIOTHOCTD BOABD C TIOKA3aTENEM KKUCIOTHOCTBY, KOTOPbIH
XapaKTepH3yeT HoTpedienue npo6oil BOABI IPU THTPOBAHHU PACTBOPA MIEIOYH C TOUHO U3BECT-
HOIf KOHIIEHTpaIMeH H OTpaXkaeT CoAep KaHue B BOJIE, KaK IPABIUIIO, CHIIBHBIX KHCIOT (OIpeaerns-
©TCsl IPH aHAJIM3€ CTOYHBIX BOJ).
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BOJBI CBEPX MOMYCTHMEIX TpenesoB (Oomee 8,5 u menee 6,5) cozmaer
cpeny, HETPHUTOJHYIO ISl CYIIECTBOBAHUS OOJBIIMHCTBA BOJTHBIX Op-
TaHU3MOB, 0OCOOCHHO MPOCTEUIINX.

KauectBo mpupoHOI BOBI B 3HAYUTEIBHOM CTETIEHH OMPENENeTCsl
KOHIIEHTPALIMEN pacCTBOPEHHBIX B HEM MUHEpATIbHBIX cosiell. MOXKHO Bblie-
JIUTH JiBa OOJBIINX KJIacca MUHEPAIIBHBIX COJICH, KOTOPHIC BCTPEYAKOTCS B
TIPUPOHON BOJIE B 3HAYUTENHHBIX KOHIIEHTPAIHAX (CM. Tabm. 10).

OCHOBHO# BKJIaq B 00IIee coyiecoiepKaHue BHOCST CONHU 1- ro
KJlacca, KOTOpbIE CIeAyeT ONpenessaTh B MepByio ouepenb. Comu 2-1o
KJIacca TaKke HEeoOXOJWMO YYUTHIBATH IPH OIEHKE KavyecTBa BOJIBI,
T.K. Ha K&XAYI0 U3 HUX yCTaHOBJeHO 3HadeHue 111K, xoTs oHu BHOCAT
HE3HAYUTENIbHBINA BKIAJI B O0IEe COJIECOACPIKaHNE MPUPOJHBIX BOJ.
KoHnnentpanuu pacTBOpeHHBIX B BOAE MHMHEpAIBHBIX COJIel ompene-

JISIFOT METOAaMHU AHATUTUYECKON XUMUU.
Tabmuma 10

OCHOBHbIe KOMMOHEHTbI, Co3faloWwmne MMHepanu3auuio NMTLEeBoOM
¥ NpupoaHoi BoAbl

1-i1 KITACC
1. Katuonsl:
Kabumii (CaZh) 200 Mr/it
Harpuit (Na") 200 MT/JT
Maruuii (Mgz+) 100 MI/JT
2. AHUOHBI:
I'mppokapbonar (HCO;') 1000 MI/]
Cynbbat (S0,5) 500 MT/J
Xiopun (Cl") 350 Mr/I1
KapGonat (CO5) 100 ML/
Hutpar (NOy) 45 MT/T1
2-it KIIACC
1. Karuonsr:
AMMOHMIA (NH,H 2,5 MT/JT
JKeneso obmee  (cymma Fe'™ u Fe') 0,3 M/
Meramist 0,001 MMOJIB/JI
2. AHUOHEL
docdar (POs) 3,5 MI/J1
Hurpur (NOy) 0,1 MI/J1

IIpumeuanue. ITJK npuBenens! 1y BOAbI IOBEPXHOCTHBIX HCTOYHUKOB XO35IHICTBEHHO-
MUTHEBOTO HA3HAYCHUS.
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B niepBy1o odepenib HapyIlIEHHBIA MUHEPaAIbHBINA COCTAaB BOJbI CKa-
3BIBACTCS HA KHU3HEACATEIBHOCTH MPOCTSHINUX (KJICTOYHBIX) OpPraHu3-
MOB, T.K. PACTBOPEHHBIE COJH M ONPEACISIIOT 0OMEH BEIIECTB KJIETOK C
OKpY’Kafomel Ccpefoil W SBISAIOTCS CTPOUTEIHHBIM MaTepHAIOM IS
3JIEMEHTOB XUBOW KieTKU. [IOBBIIIEHHAs] KOHUEHTpaLUs COJIEN B BOJIE
nary0OHO CKa3bIBaeTCs Ha MUHEPAIBHOM COCTaBE OKPYKAOIIEH BOJOEM
TOYBEI, BBHI3BIBAas €€ 3aCOJIEHHE, KaK B TPOIECCE BIHUTHIBAHHS BOJBI
MOYBOM, TaK W MPU OPOIIEHUH TaKOW BOJOM CEIHLCKOXO3SIMCTBEHHBIX
nonieit. MicTouHnkamu o0oramieHus: MpUpOAHOI BOABI MUHEPATbHBIMHU
COJISIMH, TIPUBOSIIETO K HAPYIICHHIO TIPUPOTHOTO COJIEBOTO paBHOBE-
CHSl B BOJIE, ABJISTFOTCS:
e JIMBHEBHIE U TaJbIe BOJBI C IMOCHITAEMBIX COJISIMU 3UMOM YJIHII
TOPOJIOB U JIOPOT;

® T[IOBEPXHOCTHBIC JOXIEBBIC BOABI C IOJICH, Ta30HOB IOCIE
MPUMEHEHUS Ha HUX MUHEPAIBHBIX YAOOPEHHI, a TaKXKe TPYH-
TOBBIC BOJIBI,

e HEOYHIEHHBIE CTOYHBIE BOJBI, paccoibl, cOpackIBaeMbIe MPO-
MBIIUICHHBIMH TPEIIPUATHAME, H JP.

[oBrINIeHHAST KOHIIGHTPALIUS COJICH YXY/IIIaeT BKYC TUTHEBOH BO-
el [Ipy KOHIIEHTpalUsAX COJIeH, MPEBBIIAOIINX COOTBETCTBYIOIINE
I[TJIK (cMm. mpunmoskenne 3), BoJa CTAHOBHUTCS HEPUTOTHOMN JJIS TTUTHS
Y UCTIOJIB30BAaHHUS Ha XO3SHCTBEHHBIC HYK/IbI.

Ha mpaBUIBHOCTH TMONYYEHHBIX PE3YyJIbTATOB AaHAIN30B BIHSET
croco0 orbopa TMpoOBI BOIBI U YCIIOBUSA e¢ XpaHeHus. [Ipoba momkHa
OBITH OTOOpaHa B YHCTYIO CTEKISIHHYIO WIH IDIACTMAaCCOBYIO OYTBUIb
obwemom He Mmeree 0,5 11 (B OyThUIM JTOJKHO OCTaThCs HE Ooliee 5—
10 M1 BO3ayXa); MPOOKI ClIeAyeT aHAIM3UPOBATh B TEUEHHE HECKOIb-
KHX YacOB MocJie 0T0opa JInbo XpaHUTh B XoJioauibHuke. [TogpodHee o
npaBuiax oTOOpa M KOHCepBalMu NpoO BOIBI MPH aHAU3E CM. PYKO-
BOJICTBO [16, 27].

OueHp yZAoOHBIM OOBEKTOM ISl M3YYE€HHsS MHUHEPaJbHOTO COCTaBa
BOJIBI SIBJIIIOTCS OYTHUIMPOBAHHBIC IHTHEBBIC W MHHEPAIBHBIC BOJIBI,
MMEIOIIUE STHKETKY C YKa3aHHEM KOHIIEHTpPAIUil paCTBOPEHHBIX COJIEH.

B mpakrtnueckux paborax mo teme «Boma» mpemycmarpuBaercs
TaKke 0TOOp M aHanmu3 mpoO cHera (Jiblla) M3 Pa3HBIX MecT (cM. 1. 3.1
HACTOSIIIIETO TOCOOUS).
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5.1.3. )KecTKOoCTb BOAbI, €e onpeaeneHue U yctpaHeHue

B npupoae Boga, mpexe yem Nomnactb B KOJIOJEI] WM BOAOIPOBO/-
HYIO CETh, IIPOCAYMBAETCS CKBO3b MOYBY W HACKHIIIAETCS B HEH PacTBOPH-
MBIMA W MAJIOPACTBOPUMBIMHU COJSIMU-MUHepanamu. [IpupomHsie BOIbI
cojiepKar CyJab(arbl U TUIPOKAPOOHATHI METAIUIOB, IJIABHBIM 00pa3oM
kabims (Cat') u Maraust (Mg™). KpoMe yKa3aHHBIX, K COJSIM JKECTKOCTH
OTHOCSIT Takke cou cTporums (1), murka (ZF) u ap. B moBepxHOCT-
HBIX U TPYHTOBBIX MPHUPOIHBIX BOAAX W3 MEPSUNCICHHBIX KATHOHOB B 3a-
METHBIX KOHIIEHTPAIUSIX MPUCYTCTBYIOT MPAKTUYECKH HCKIFOUUTEIHEHO
KaJIbIMK ¥ MarHuid. BenuumHa )KeCTKOCTH BOZIbI MOXKET BapbUPOBATHCS B
IIUPOKKX Tpeeax B 3aBUCHMOCTH OT THIIA MOPOJ M TOYB, CIAraroIIuX
OacceliH Bos1ocOopa, a TAKIKE OT CE30HA T'0JIa, TIOTOTHBIX YCIIOBHUA.

CyMMapHas )eCTKOCTh BOJIBL, T.€. 00IIee CoJepiKaHne PAaCTBOPHUMBIX
CoJiel KaJIbIUsl U MarHus, ITOJTy4niia Ha3BaHUE «OOIIEH KECTKOCTID.

BBuy ToOro, 4to CoNsIMH KECTKOCTHU SBISIIOTCS COJM PA3HBIX KaTHO-
HOB, UMEIOIIHE Pa3HYI0 MOJEKYJIPHYIO Maccy, KOHIIEHTPAITHS COJIEH Ke-
CTKOCTH, WJIM YKECTKOCTH BOJBI, U3MEPSIETCS B €INHHIIAX 3KBUBAIEHTHON
(MOTISIpHOM) KOHIIEHTPAIMU — KOJMYECTBOM MOJIB/J MIIM MMOJIB/JI. Takast
eIMHUIIA Ha3bIBaeTcs rpaxycoM xectkocTtd (*XK). [pu xectkoctu 10 4 ©K
BOJa cumTaeTcs MATKoi; or4 10 8 XK — cpemHeil KecTKOCTH; OT 8 10
12 °9K — xectkoit; 6omnee 12 °JK — oueHb kecTKoM (BCTpedaeTes U Apyras
Kaccu(UKaIMs BOBI IO CTEIICHIM SKECTKOCTH).

Jomyctumas BemuarHa OOIIeH JKeCTKOCTH JUIsl TUThEBON BOJBI U
WMCTOYHHUKOB IIEHTPAJIM30BAHHOTO BOJOCHA0XKEHUSI COCTaBisieT He 0o-
nee 7 °K (B ornenpHbIX ciaydasx — a0 10 °K).

J1s X03sCTBEHHO-OBITOBBIX HYXKA TpeOyeTcs Msrkas BoJa WIIN
BOJIa C OYEHb HE3HAUMTENBHOH JKECTKOCTBIO, T.K. TIPY KHIISTUCHUH Ke-
CTKOM BOJIbI 00pa3yeTcs HaKWIlb, B HEH IJIOX0 Pa3BapHBaIOTCS MPOIYK-
Thl. K TOMy e jkecTkas BOja BBI3bIBACT 00pa30BaHHE KaMHEW B IOY-
Kax, TIeYeHH, )KeITIHOM IIy3bIpe, HapylIaeT KaJbIHeBbIi OallaHC B Op-
raHu3Me, 4TO MPHUBOIUT K 3a00jieBaHUSAM KocTel, KpoBu. [Ipu ctupke
TKaHEH B JKECTKOW BOJE OOpa3ylTCs HEPACTBOPUMBIC COCIUHEHUS
(creapathbl KaiblHsi), KOTOPHIE OCAKIAIOTCS HA MOBEPXHOCTU HUTEH U
ITOCTENIEHHO Pa3pyIIaloT BOJIOKHA.

KecTkocTh BOABI — OOHO M3 BaXKHEHIINX CBOMCTB, HMECIOIIEE
00JIbIIIOE 3HAYEHWE IPH BOJNOIMONIB30BaHWU. EcCiii B BoJE HaxoIsaTCsS
HMOHBI METAJUIOB, 00Pa3yIOIIHe C MBIIIOM HEPACTBOPUMBIE COJIH KHUPHBIX

BepHyTbcA B kKaTanor y4ebHunkoB
http://y4ebHnkun.nHcpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http://y4ebHunkn.mHdpopm2000.pd/napisat-diplom.shtml

KHCJIOT, TO B TaKOH BOJE 3aTPyIHACTCS 00pa30BaHUE IICHBI IIPH CTUPKE
O€JIbsl WM MBIThE PYK, B PE3yJIbTATE YErO BO3ZHUKAET OIIYIICHUE JKECT-
KocTH. JKeCTKOCTh BOJIBI MaryOHO CKa3bIBACTCS HA TPyOONPOBOIAX MPH
HCIIOJIb30BaHMK BOJIbI B TEIUIOBBIX CETSIX, MIPUBOIS K 00pa30BaHUIO Ha-
kumy. [1o 3Toi mpryuHe B BOAY MPUXOAUTCS A0OABIATH ClIEUAIbHEIE
«CMATYANONIHE» XUMUKATHI. Hampumep, npu MUTaHUK MTAPOBBIX KOTIOB
JKECTKOW BOJION 00pa3yeTcs HaKUIb, KOTOpask 3aTPyIHICT HArpeBaHUE
BOJIbI, BBI3BIBACT YBEIIMYCHHUE PAcxXoja TOILIMBA, YCKOPSET M3HAIIHBA-
HHE CTEHOK KOTJIA.

OO011ast )KeCTKOCTh BOJIbI B 03€paxX U PeKax TYHJIPbI, HATIpUMeEp, CO-
crasset 0,1-0,2 MMOINIB/JI, a B MOpSAX, OKEaHax, MOA3EMHBIX BOJAX
nocruraer 80—10 0 mMmons/n1 u pmaxe Ooisbine (MepTBoe Mope).
B Tabn. 11 mpuBeneHb! 3HaYCHUST OOIICH KECTKOCTH BOJABI HEKOTOPBIX

PEK 1 BOOAOCMOB Poccumn.
Tabmuma 11

3HayeHus obLen KeCcTKOCTU BOAbl HEKOTOPbIX PeK
u BopoemoB Poccumn

Mope, 03epo
Kacnuiickoe mope 18500 74
Yepuoe mope 16000 46
Banruiickoe mope 7500 13,9
Benoe mope 1800 7
03. banxam 8,8 8.8
0O3. Baiikan 220 2,6
03. Jlagoxckoe 73 0,6
Peka
Jlon 476 7
Bousra 453 5.4
Mocksa 345 14,6
Wpteim 250 2,5
Amnrapa 132 2
Hega 80 0,7
Huenp 300 5,7

N3 Bcex coiyeld, OTHOCAIUXCS K COJISM KECTKOCTH, BBIACISIOT
THIPOKapOOHATHL, CyIb(aTel U Xaopuasl. ColepkaHue IPYrux pacTBo-
PUMBIX COJeW KaJdbLUs M MarHWs B MPUPOAHBIX BOJAaX OOBIYHO OYEHB
HE3HAYUTEIIBHO.
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XectkocTh, 00ycIOBICHHAs XJIOpUIAMU WIHM Cyjb(aramu, Ha3bl-
BaeTCs MOCTOSIHHOM, T.K. 3TH COJIM YCTOWYMBBI MTPU KUTISTYCHUN BOJIBI.
Pa3znuyarot:
® BpPEMEHHYIO, WM KapOOHATHYIO, )KECTKOCTb, 00YCIIOBICHHYIO
MPUCYTCTBHEM B BOJEe THApoKapOboHaToB. OHA yCTpaHSETCS
KUTISTYCHUEM;
® [IOCTOSIHHYIO, WJIM HEKapOOHATHYIO, KECTKOCTh, 00yCIOBJICH-
HYI0O TIPUCYTCTBHEM B BOJE BCEX MNPOYUX COJEH MarHus |
kanpuus. OHa ycrpaHsercs obasiaeHueM consl, pocdaToB Ha-
TpUA U Ip. XUMHUKATOB.
I'mapoxapOoHATHl IPU KUTISTYEHUH BOIBI (TOYHEE, IPU TEMIIepary-
pe 6onee 60°C) paznaratoTcs ¢ 06pa3oBaHHEM MaIOPaCTBOPUMBIX Kap-
O0oHATOB:

Ca(HCO;),=CaCOs¥+H>0+CO,

B mipupomHBIX yCIOBUSIX MPUBEACHHAS BBIIIC PEAKIHs 00paTuMa, o1
HAaKO TIPH BBIXOJIC HA IOBEPXHOCTH MOI3EMHBIX (TPYHTOBBIX) BOI, 00JIa-
JAFOIIVX 3HAYUTEIHHOW BPEMEHHOH JKECTKOCTHIO, PABHOBECHE CIABUTACTCS
B cTOpoHYy oOpa3oBanust CO,, KOTOPBIA ynmaisiercss B atMocdepy. IToT
IIPOIIECC TPHBOAWT K Pa3fiOKEHUIO THAPOKAPOOHATOB W BBHIMAICHUIO B
ocamok CaCO; u MgCO;. Takum myteM 00pa3yroTCsi Pa3sHOBHIHOCTH
KapOOHATHBIX TIOPO/T, HA3bIBAEMbIE N3BECTKOBBIMHU TY(aMHU.

B mpucytcTBUE pacTBOPEHHOTO B BOJE YTIJIEKHCIOTO Taza MpoTe-
KaeT ¥ oOpaTHas peaknus. Tak MPOUCXOAWT PaCTBOPEHUE, WM BHIMBI-
BaHUE, KapOOHATHBIX MOPOJ B NMPHUPOJHBIX YCIOBUSX, YTO SIBIISICTCS
MPUYHNHON KapCTOBBIX SIBJIICHUIA.

BepHyTbcA B kKaTanor y4ebHunkoB
http://y4ebHnkun.nHcpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http://y4ebHunkn.mHdpopm2000.pd/napisat-diplom.shtml

5.2. KapTbI-MHCTPYKLUMU K ONbITaM U NabopaTopHbIM
pabortam

OnbiIT 4. MpurotToBneHue MoAenbHbLIX 3arpsi3HeHU BoAbl (CTOYHbIX BOA)
M UX 3KCnpecc-aHanus

Lenv onvima: v3yueHue 3arpsI3HEHUI BOAbI CTOYHBIMHU BOJAMU.

Hugopmauus. B namre BpeMs Ka4ecTBO BOJIBI CTajO0 MPOOIEMOH,
BoJiHyIOIIEeW Bcex. K cokaneHuto, He BCE BEIIECTBA, KOTOPHIE MOTYT
PacTBOPATHCS B BOJIE, ITOJIE3HBI WIIA XOTS OB OE3BPEIHBI TSI 30POBBSI.
Bricokue KOHIEHTpalMK BEIECTB, COAEPIKAIIMX KEJe30, MPHUIAIOT
BOJIC IUTOXOW BKYC M BBI3BIBAIOT HEIKEIIATEIIBHEBIC OTIOXKCHHS B TPyOax.
CoenuHeHus, cojepiKalue cepy, NPUAAIOT BOJAE HEMPHATHBINA 3arax.
BemectBa, conepxariue Takue 3JIeMEHTHI, KaK pPTyTb, CBHHEI, KaJIMUI
Y MBIIIBSK, MOTYT PacTBOPATHCS B BOZAE W Jake B MaJbIX KOHIIEHTpa-
IUSX OTIACHBI JUTSI 3/I0POBBS JIFOJIEH.

Jake cCONHEUHBIH CBET MOXET BbI3BaTh 00pa3oBaHUE MOTCHIINAIb-
HO BPEIHBIX BEIECTB MPHU OCBEIICHUH XJIOPUPOBAHHOW BOJBI, €CIIH OHA
COJZICP’KUT HEKOTOPBIE IPUMECH.

MogenbHble 3arps3HeHHs (MCKYCCTBEHHO HPUTOTOBICHHBIE 00-
pasiibl) BOABI MOACITUPYIOT CTOYHBIE BOJIBI C X TUITUYHBIME 3aTrps3HH-
TEJISIMHL.

Oobopyoosanue u3z Komnjiekma:. JIOXKKa, HOXKHUIIBI, MHHIIET, TPO-
Oupku (IO YHCITY 3arpsi3HEHH), IITATUB TSI IPOOUPOK, TECT-CHCTEMBI
JUTSI SKCIIpecC-aHalIN3a 3arPA3HEHHBIX BOI.

Peaxmuent. pPacTBOPUMBIC XHMMHKATBI IJId HNPUTOTOBJICHHUA MO-
JICNEHBIX 3arpS3HCHUN BOJBI — HUTPAT, COJIU XKelle3a, U3BECTh XJIOpHas,
COJISTHAs KUCIIOTA, THAPOKCH]T HATPUS (B 3aBUCHMOCTH OT IIPUMEHSIEMO-
ro TecTa), BOJa AUCTIIIMPOBAHHAS WM YHUCTas MPOKUIAYEHHAs (Tpu-
TOTOBJIGHUE PACTBOPOB CM. B II. 3.3).

B nmanHOif paboTe Takke MOXKET HCIOJIb30BaThCS

o0opymoBaHue, MPEeIyCMOTPEHHOE TIPY BBHITTOJIHEHUH
/ KOJIMYE€CTBEHHOT'O THAPOXUMHUYIECKOTO aHATHN3a.

Xo00 pabomwi

1. HanetiTe B mpoOUpPKY OKOJIO 5 MIT BOJBI.

2. Baecute B MpoOUPKY HECKOJIBKO KPUCTALIUKOB
KaKOU-JIN0O CONU-3arpsi3HUTEIIS.

5 mn
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3. 3akpoiiTe mpoObupKy MPOOKOH, MOCIEe YEero CO-
JICP)KUMOE TPOOUPKHU TepeMeliainTe, MoKauuBas M
MOTPSIXUBAS €€ 10 PACTBOPCHHUS COJTH.

4. Tlomectutre mpobupky B mratiB. OOparture
BHUMAaHHE Ha BHELIHUH BHUJ — I[BET U MYTHOCTb pac-
TBOpa, CPaBHUBAS €r0 II0 BHELIHEMY BHUIY C PacTBO-
paMu B APYTHX NpoOUpKax (C APYTHMH MOAETHHBIMH
3arpsi3HEHUSIMU).

5. OTpexpTe HOXKHHLAMHU KyCOUYEK MHAWKATOPHOU
MIOJIOCKHU TECT-CUCTEMBI pa3MEPOM He MEHee S5x5 MM.

Ipumedanne. BHUMaTeIpHO N3yYUTE TOPSIOK IPOBEICHHUS TECTUPOBAHUS Ha 00I0KKE
TECT-CHCTEMBI!

6. 3a)XMHTE KyCcOYeK IMOJIOCKH MUHIIETOM U OITyC-
TUTE €r0 B PacTBOP.

7. BoliepkuTe Kycouek MOJIOCKH B pacTBOpPE B Te-
YeHHe BpPEMEHH, YKa3aHHOTO Ha OJTUKETKE TecCT-
CUCTEMBI.

8. CpaBHHTE OKpacKy KyCOYyka IOJIOCKH C OKpa-
CKOM KOHTPOJILHOW IITKaJbl IBETHBIX 00OPa3IOB Ha
STHKETKE TECT-CHCTEMBI, BBIOpaB oOpazer, Omm-
JKaWIlIUi 110 MHTEHCUBHOCTH U XapaKTepy OKpPACKH
TECTUPYEMOT0 Kycouka. Omnpeaesute OpHEeHTUPO-
BOYHYIO BEIMYMHY KOHIICHTPAIIMH 3arpsi3HUTENS B
pactBope.
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Oopadomka pe3yibmanmos u ¢vl600bl

3anecume nonyuenHvle IKCHEPUMEHMANbHBIE OAHHbIE 6
maoauuy no cneoyrouieii ghopme:.

IMpumedanne. PacueT nmpoBoauTe C HCIIOIB30BAHUEM CHPABOYHBIX 3HAUCHUIT TIpeIeiThb-
HO JIOITYCTHMBIX KOHIICHTpanuii (cM. mpuioxeHue 3).

Paccuumainme xonuuecmeo uucmoii 600bt, HeodxX00UMOe
ona pazbaeneHus 3azpA3HEHHOU CHOYHOU 800bl 00 00-
RYCHUMBIX HOPM, U GHecUHme ROJIyYEeHHble Pe3)lbmamol
6 mabnuuyy.
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Pa6oTa 6. HabniogeHue 3a coctaBoMm aTMOCcepHbIX 0CaaKoB

Ilenv pabomer. N3ydeHUE COCTaBa aTMOC(EPHBIX OCAIKOB.

Hugpopmauus. Jloxnesas Boma OOBIYHO HMEET CIaOOKHUCIIBIC
cBoiicTBa. IIponcxoauT 3T0, Kak MpaBUIIO, BCIEACTBUE PACTBOPEHHS B
Heil muokcnaa yraepoga CO,. TpoGiemsl, CBSI3aHHBIE ¢ KHCIOTHBIM
WIN MENOYHBIM 3arps3HEHHEM aTMOC(HEPHON BOJIBI, TIPOUCXOJIAT Yalle
BCETO M3-32 ICATCIBHOCTH YeJI0BEKa.

[TpuyrHOW BO3HUKHOBEHHUSI KUCIOTHBIX JOXJICH SBISIOTCS Macco-
BbIC MPOMBIIIIJICHHBIE BRIOPOCH! okcuaa cepol (IV) SO, u okcuIoB a3ota
NOyx B armoctepy. B pesynprare OKHCIEHUS 3THX BEMIECTB KHUCIOPO-
JIOM BO3/yXa M B3aUMOJACHCTBHS C aTMOC(EPHOH BIaroil mMpoucXonuT
ob6pasosanue azotuctoit (HNO,), azotroit (HNOj3), cepuucroii (H,SO5)
u ceproit (H,S0,) xucor.

Oobopyoosanue uz Komnjiekma. JIOXKKA, HOXKHUIBI, MUHIIET, TIPO-
OWMpKH, IITATUB JIJIS IPOOUPOK.

Peaxmuent u mamepuanvi. pacTBoOp 1oja, pacTBOp TUPCHUIAMU-
Ha B KOHIICHTPUPOBAaHHOW CEPHOHM KHUCIIOTE, pacTBOp coju Oapwusi (Ha-
CBILICHHBIH), pacTBOp coisHOM Kucnotel (1:5), Boga uucras; pH-tect
niy OyMara WHAWKATOpHAs yYHHBEpCalbHAs, TPOOBI OCAIKOB (TOXKIS,
cHera, JpAa). [Ipurorosnenue pacTBOpoB cM. B II. 3.3.

Xo0 pabomot

KadecTBeHHBIC peakiuy MPOBOJAT B MPOOUPKAX, HATIOMHSS UX UC-
CIeMyeMBIMH TPOOaMH BOIBI (aTMOCGHEPHBIMHA OCAaJKaMHU) 10 METKH
«5 mi». KonuyecTBeHHbIE W3MEPEHHS BBINOJIHSIOT C HMPUMEHEHHEM
TECT-KOMILJICKTOB.

A. Onpenesenue pH
1. CmounTe MOJIOCKY YHHBEpPCANbHOM HHIUKa-
TOpHOH Oymarm ucciemyemoit Bomou. st aToro
HAKJIOHUTE MPOOMPKY C BOJOH M OIyCTHTE B HEe
OJMH KOHEIl TOJOCKH WHIMKATOpPHOH Oymarw,
Jiepka MMHLIETOM BTOPOH €€ KOHEL.
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2. BriHbTe MHANKATOPHYIO OyMary w3 IMpoOHpPKU
U CpPaBHHUTE IOJIYUYEHHYK) OKpPacKy CO ULIKaJOM.
Onpenenure pH wucciaenyemoir Boabl (I0KIEBOIA,
TaJIOM CHETOBOM, TAJIOTO JIb/A) IO IIKAaJIe.
bonee Tounoe ompenenenue pH MOXXHO Takxke
[ T BBIMOJIHUTE C TOMOIIBIO TecT-KomruiekTa pH (cMm.
KapTy-UHCTPYKIHIO K padoTe Ne 8).

b. O6napy:keHue HUTPAT-UOHOB
JlobGaBbTe B MPOOHMPKY C HCCICAYECMOU BOIOMH
2-3 xamum pactBopa nudeHmiamuHa. [Ipu Hamu-
YUU B BOJE HUTPAT-MOHOB PAaCTBOP OKPAIINBACTCA
B CUHHMH IIBET.

Cobntooaiime 0cmopodicHOCHLb RPU
pabome c pacmeopom ougenunamuna
6 CepHoIl Kuciome.

KomuuecTBeHHOE — OompenenieHne  COJCpIKaHUs
HHUTPATOB TAKKE MOXXHO BBIMOIHUTH C TOMOIIBIO
HUTpaT-TecTa (CM. KapTy-MHCTPYKITHMIO K paboTe
No 25).

B. O0Hapy:keHne cyJb(pUT-HOHOB

1. Jlo6aBpTe B IPOOMPKY C HCCIETyEeMOM BO-
noit 1-2 kamuu pacTtBopa iona.

2. HabmropaiiTe, 9YTO MPOUCXOIUT C OKpaIlIeH-
HBIM PacTBOPOM.

i
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I'. O6napy:keHue cyabdaT-uoHOB
1. lobaBbTe B POOHMPKY C HCCISAyEeMON BOIOMH
10 xamenb pacTBOpa COJNSTHOW KUCJIOTHI U 2 Karlid
pacTBopa coym Gapwsl.
2. Habmopaiite B TedueHne 3 MUH. 33 [TOMYyTHE-
HUEM pacTBopa.

KomnmuecTBeHHOE ONpejielieHre COCPKaHus CyJib-
q)aT—I/IOHOB MOXHO BBIIOJHATH C IIOMOLIBKO TECT-
komruiekta «Cynbdarby ( CM. KapTy-HHCTPYKIWIO K
pabote Ne 12).

Oopabomka pe3y1bmanos u 6b1600bl
3agpuxcupyiime pe3yibmamot IKCREPUMERMOE 6 MEMPAOU.
Hcnons3ya nonyuennvie pezyibmamsl IKCHEPUMEHIMNOB,

coenaiime 6b1600 0 803MONCHHIX UCHMOUYHUKAX 3azpPsA3He-
HUsl 0CA0K08.

Hanuwiume coomeemcmeyoujue ypagHeHus Xumuue-
CKUX PeaKyuil.

o

Wt
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Pa6ota 7. OnpegeneHue opraHonenTU4eckux nokasarernemn
KayecTBa BoAbl

Ilenv pabomer. 3HaKOMCTBO C OPraHOJIENTUUECKON OLICHKOM Kaue-
CTBa BOJBI.

Hugpopmayus. JIrob0e 3HaKOMCTBO CO CBOWCTBAMH BOJIbI, CO3HACM
MBI 3TO WJIM HET, HAUWHAETCS C ONPEICTICHUS OPTaHOIEeTITHIECKUX T0-
Kazarenei, T.e. TaKuX, IS OMPEIEICHNsI KOTOPHIX MBI MOJIb3yeMCs Ha-
IIMMHU OpraHaM¥ 4yBCTB (3peHHEeM, 0OOHSHHEM, BKycoM). OpraHosen-
TUYECKasl OLICHKA MPUHOCUT MHOTO MPSIMOW M KOCBEHHOU MH(OpPMALIUN
0 COCTaBe BOJIBI U MOXKET OBITh TPOBe/IeHa OBICTPO 1 0e3
Kakux-1100 mpubopoB. K opraHonentudeckum Xapak-
TEPUCTUKAM OTHOCSATCS IIBETHOCTh, MYTHOCTb (TIpO3pad- 0
HOCTB), 3aI1ax, BKyC U MPUBKYC, IIEHUCTOCTb.

Opranonentuyeckas OleHKa Ka4ecTBa BOIbI — 00s-
3aTrenbHas HadyallbHas MpoIeaypa CaHUTAPHO-XUMUYE-
CKOTO KOHTpOJI BOjbl. Ee mpaBUIBbHOMY TpPOBEACHUIO
CIEMATTUCTHI MPUAAIOT OOJBIIOE 3HAYCHHE.

BapuanTt 1. Onpenesnenne MyTHOCTH (MPO3PAYHOCTH)

Oobopyoosanue u3z Komnjiekma. IpOOUPKH.
Peaxkmuevl: MOJCIIbHBIC PACTBOPHI, NPUTOTOBJICHHBIC YYHUTEIICM,
Kak OMKCaHo B 11.3.3.

Xo00 padbomut
_ 1. IIponymepyliTe mpoOUpPKH ¢ pac-
__ . . __ __ TBOpaMH.
. 2. 3amoHUTE Kaxaylo MPOOHUPKY
10-12 om : COOTBETCTBYIOIIMM MOJIEIBHBIM pac-

r — H TBOpOM Ha BbicoTy 10-12 cm.

3. Omnpenenure MyTHOCTb BOJBI,
paccmarpuBasi HpOOMPKY Ha TEMHOM
(oHE TIpH MOCTATOYHOM OOKOBOM OC-
BelleHNH. Bpibepure mNOAXOISAILYIO
~ — - \J  creneHb MYTHOCTU IO TaOJHIEe W TO-
Nel N2  Ne3 Ne4 .

CTaBbTE HOMEP MPOOUPKH:

MyTHOCTb OTCYTCTBYET
Crnabo onanecuupyromas
Onanecuupyonast
Cnabo myTHas

OueHb MyTHast

b e

IR I
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Bapuanrt 2. Onpegenenne 3anaxa Boabl

Obopyoosanue u3z Komniaekma. TPOHY-
MEpOBaHHBIE MPOOUPKHU C MPOOKaMH, IITATHB (
JUTS TIPOOHPOK.

)
[Mpumeuanne. Onpenenenue 3amnaxa Jydile IPOBOAUTE B
K010ax ¢ IIMPOKUM IOPJIOM JHOO0 CTaKaH-

yukax u3 kabunera. [Ipum oTcyrcTBUM ==

KOJIO (CTAaKaHYMKOB) MOYKHO IT0JIb30BATh-
cs1 MpOOHPKaMH U3 KOMILIEKTA.

Peaxkmuebt: MOJICITBHBIC PACTBOPEI.
[Ipu ompenenennu 3amaxa pPYKOBOJCTBYWTECH IMPENTIOKEHHBIMHU
HIKE TaOJIUIAMU.

OT1cyTcTBYET 3anax He ourynaercs 0

Ouenb ciabas 3anax cierka oOHapyKHBaeMblid 1

Crabas 3anax 3amevaeTcsi, ecii 00paTUTh Ha ITO BHUMaHHUE 2

3ameTHas 3amax JIeTKO 3aMe4aeTcsi, BHI3BIBAET HEOJOOpHUTENb- 3
HBII OT3BIB O BOJE

OtyernuBas 3anax oOpamaer Ha ce0s BHUMaHHE U 3aCTaBIsCT 4
BO3JIEP)KATHCSI OT IUThSI

OueHb cunbHast 3amax HAacTOJBKO CHUJIBHBIM, YTO JeNaeT BOLY HENpHU- 5
TOJHOM JJIs ITUTHS

A Apomarudeckuit OrypeyHsbIii, IBETOYHBIH

b Bbonoraerit WnucTeiil, THHUCTEIN

I I'HunocTHeII DeKaJIbHBIN, CTOYHBII

i JpeBecHblii 3amax MOKpOH ILIeMbl, APEBECUHbI

3 3eMIIHCTBIN [Ipeblii, cBex)eBCIIaXaHHOM 3eMIU

P Pri16HBII Pr16bero sxupa, peiObI

C CepoBojiopona TyxubIX sun

T TpaBsHUCTBIN CeHa, CBE)KECKOIIEHHOH TpaBbl

H Heonpenenennslii | 3amax €cTeCTBEHHOTO HPOMCXOXKICHUS, HE IOX-
XOJISIIUHA MO/ PEAbIIYIINE ONpPeIeICHHUs

Xo00 pabomui

1. Haneiite B mpoOupku (k0j10b1) BbIIAHHBIE BaM MOJENbHBIEC pac-
TBOPBI ¥ 3aKPOUTE MPOOKaAMHU.

2. IToouepeHO OTKPBIBAWTE MPOOKU y IPOOUPOK (KOJI0) ¢ pacTBO-
paMu M onpenessiiTe 3amnax BOIbI.
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Coonrooaiime npasuna onpeoeienus 3anaxa Heu3eecm-
HbIX geuiecme!

Ilo pe3ynomamam HaOAI00eHUll 3anoaHUmME MAOAULY,
UCROIb3YA BbIULENPUBEOCHHDLE OAHHbIE.

1

2

3
Nr.n

Bapuant 3. Onpenesienne BKyca 1 NIPUBKYCa BOJbI

Hannas paboma nposodumcs 6 domawinux yciosusnx. B na-
bopamopuu npooosams eeuiecmea nHa 6Kyc 3anpeuieno’

Oobopyoosanue. T0XKa, CTAaKaHBI 0gHOpa3oBbie Ha 200 M1 — 5 mmIT.
Mamepuanst. conb, ropunna, caxap, JMMOH, KATISTYEHAst BOJIA.
Xo00 padbomwi
1. Hanetite B ath crakadoB 1mo 100 Mi1 KUIISTY€HOH BOIEI.
2. PactBopute B Boze:

e B 1-M cTakaHe JOXKKY caxapa, (mpobda Ne 1);
BO 2-M CTaKaHe JIOXKKY coi, (ipoba Ne 2);
B 3-M CTakaHe JOXKy rop4niibl, (mpoda Ne 3);
B 4-M CTakaHe JOXKYy JTJUMOHHOTO COKa, (Tipoba Ne 4);

e B 5-M cTakaHe — TOJBKO KUIISYEHas BoJa, (mpoda Ne 5).

Xoponio nepeMenianTe XUAKOCTh JOXKKOH, BBITUpas €€ Hacyxo
rocyie KaKJJ0To CTakaHa.

3. Habepure u3 kaxaoro crakana 10—15 MiT )KUIKOCTH, TTOICPIKHU-
T€ €€ BO PTy HECKOJIbKO CEKYH/I M OIPEeNIUTe BKYC U IPUBKYC.

Kuoxocmo ne npoznamoteaiime! "’
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Uccnenyiite 3a onuH pa3 He Oolnee 2-X Mpoo, 3aTeM clenaiTe me-
pepbIB Ha 5 MUHYT.

4. Cpenaiite mist mpoOBl PacTBOPBI Pa3HOM KOHIEHTPAILlUH, pas-
0aBJIsIst BOOM.

5. Omnpenenute MHTEHCUBHOCTh BKyCa U MPHUBKYCa MPUTOTOBIIEH-
HBIX PacTBOPOB, pa30aBuB HX B2 pasa, n06aBisist mo 100 M Boas! B
KaX[bplid cTakaH. [j1s1 OLeHKH BKyca U PUBKYCa UCIOIb3YHTE TaOIHILy:

MHTEeHCMBHOCTbL BKyCa M NpUBKyca

Het 0 He omymarorcs
Ouenb cinabas 1 Cpa3zy He oImymarTcsi, Ho o0Hapy-
JKMBAIOTCS IIPH TIIATEILHON OI[EHKE
Cnabas 2 3aMeTHBI, ecIM 00paTUTh BHIMaHUE
3ameTHas 3 Jlerko 3amMeTHBI M BBI3BIBAIOT He-
0/100pHUTEIbHBIN OT3bIB
OtuernuBas 4 OO0pamaroT BHIMaHUE U 3aCTaBIISIOT
BO3JICP>KATHCS OT MUTHS
OueHsb crtbHas 5 OueHb CWIBHBIE, JETal0T BOIY He-

TIPUTOTHON JIJIS TUThS

@ 3anoanume mabnuuy:

XapakTep BKyca u npuBKyca

DN [W[(N|[—

Bkyc kakux eeuiecme npu pazoaeneHuu &
pacmeopa el wyecmeyeme 00Jivuie”?
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Pa6oTa 8. OnpeneneHue BogopogHoro nokasarens (pH) Boabl

Llenv pabomer. N3yyeHne KUCIOTHOCTH BOJBI B BOJOEME Kak (ak-
TOpa, XapaKTEPU3YIOIIEro SKOJOTMUECKOe COCTOSIHUE BOIOEMa U Kade-
CTBO BOJBI BOJIOMCTOUHHUKA.

Hughopmayus. KucnotHocTs BOAbI OOBIYHO XapaKTEPHU3YIOT 3HA-
YEeHUEM BOJOPOAHOro nokasatens (pH), KoTopslil Ui NIPUPOJHBIX BOA
00BIYHO UMeeT 3HaueHus oT 6,5 1o 8,5. M3menenus pH Bozbl Bojgoema
WM BOJOWCTOYHUKA OOBIYHO BBI3BAHBI KMCIOTHBIMH 3arps3HUTEISIMHU,
MOMAAAIONIMMU B BOLY M3 BO34YyXa, IIOUBBI, JPYroro BogoemMa. M3mene-
Hue pH BoJbI CBEPX AOIMYCTUMBIX IPEAEIOB CO3JAET CPELy, HEIPUIo-
HYIO JJIsl CYIIECTBOBAaHUS OOJBIIMHCTBA BOJHBIX OPTaHU3MOB, a TAKXKE
HETPUTOJIHYIO AJISl XO3SHCTBEHHO-ITUTHEBBIX HYK/.

[lanHas paGoTa BBIIOIHAETCS C IIOMOILBIO TECT-KOMILIEKTa «pH».

Obopyooseanue. TecT-KOMILIEKT «pH», B TOM umncie: KOHTpOIbHAS
mKaja o0pa3lioB OKpacKH pacTBOpoB s ompeneneHust pH (4,5-5,0—
5,5-6,0-6,5-7,0-8,0-8,5-9,0-10,0-11,0 en. pH), muneTka-kanensHUIA
(0,10 M), mpoOUPKH KOJTOPUMETPHUIECKHIE C METKOU «5 MID».

Peaxkmuevt u mamepuanst. pacTBOp YHHUBEPCAIBHOIO MHINKATO-
pa; mpoObI BOABI A1 aHAIN3A.

Xo0 padbomut

1. KonopumMeTrpuieckyio MpoOUPKY CIOJIOCHUTE
HECKOIIbKO pa3 aHAIM3UPYyeMoi Bogoi. B mpobup-
Ky HaJIeHTe 10 METKH MPo0y aHATU3UPYEMOU BOJIBI
(5 m).

2. JlobaBbTe MUITETKOM-KaIeIbHHIICH 3 —4 Kariu
(oxomo 0,10 mur) pacTBOpa YHHBEPCATLHOTO HHIIH-
KaTopa W BCTPSIXHUTE MPOOHPKY.
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3. OkpacKy pacTBopa cpasy e CpaBHHUTE C KOH-
TPOJNBHOW MIKaJOH, BBIOMpas Omwkaiimuii mo xa-
pakTepy okpacku oOpaser mkambl. OKpacky Ha-
OmrofaiiTe CBepXy depe3 OTKPBITOE OTBEPCTHE
npoOupku Ha OenoM (oHE MPH JOCTATOYHOM OC-
BEILICHUU.

Oopabomka pe3y1bmanmos u 6v1600bl

3anecume nonyuennvie pe3ynvmamol 6 madauyy.

Ne npo0b1 Tun Bogoema YcaoBusi 0T060pa mpodbI 3nauyenue pH
MJIH BO/IOMC- (mecTo 0oTOOpA, CIOCOD npoobI
TOYHHKA oTdopa)

Ilpoananuzupyiime nosyuennvie pe3yapmamsl U coe-
Jaiime 6vl600 00 IKO102UHECKOM COCHOAHUU 6000eMda
(kauecmee 60061 ucmouHUKa).
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Pa6ota 9. OnpefeneHue 1 ycTpaHeHUe XXeCTKOCTU BoAbl

Llenv pabomur: ucciaen0BaHUE KECTKOCTH BOABI, H3YUEHUE CIIOCO-
00B ee yCTpaHEeHWsI.

Hugpopmayua. KauectBo npuUpoAHONH BOJBI B 3HAUUTEIBHOHN CTe-
MIEHU ONpenAeNsIeTCcs] KOHUEHTPAalue pacTBOPEHHBIX B HEH MHUHEPAIIb-
HBIX cojied. JKecTKOCTh BOJBI — OJHO M3 BaAXKHEHIITNX CBOMCTB, MMEIO-
niee OonbLIOe 3HAUEHHUE MIPU BOAOMOJIB30BaHUH. Eciny B Boje HaxonsT-
Cs1 HOHBI METAJIJIOB, 00Pa3yIOIKe C MBIJIOM HEPACTBOPUMBIE COJIU KHP-
HBIX KHCJIOT, TO B TAKOW BOJE 3aTpyIHseTCsS 0Opa3oBaHHE NEHBI MPH
CTUPKE Oelibsi WM MBIThE PYK, B Pe3yJIbTaTe Yero BO3HUKACT OILyIIe-
HHUE XecTKOCTU. K comsM KEeCTKOCTH OTHOCSTCS, TJIIaBHBIM 00pa3oM,
comn kansumst (Cat) u maraus (Mg™h).

KectkocTb, 00yca0BIeHHAs! IPUCYTCTBUEM B BOAE IHMIpOKapOOHa-
toB (HCO5"), Ha3pIBaeTCsl BpeMEeHHOW, nin KapOoHaTHoW. OHa ycTpa-
HSIETCS TIPU KUTISTYEHUH BOJBI (TOUHEe, Tpu Temrieparype 6omnee 60°C):

Ca(HCO3),= CaCO3¥+H,0+ CO,

XKecrtkocTh, obycnoBnenHas npucytcrBueM xmopuaoB (Cl7) wmm
cynbdatoB (SO,”), Ha3hBaeTCA MOCTOSHHOM, MM HEKapOOHATHOIA.
Omna ycrpansiercs nodaBieHueM coibl, ¢pocdara HATPUA U APYTHX XH-
MHKATOB.

Obopyoosanue u3 Komniekma. THNETKa-KanelbHULA, TPOOUp-
KW — 5 WIT., LITaTUB 111 TPOOUPOK, AeprKaTelb Uil NPOOUPOK.

Oobopyoosanue u3z kadunema. CIUPTOBKA, MBUIO TEXHUYECKOE,
CIIMYKH.

Peaxmuewvt u mamepuanpl. MOJEIbHBIE PACTBOPHI BOJIBL: @) C IIO-
CTOSTHHOM KECTKOCTBIO; 0) C BPEMEHHOW KECTKOCTBIO; PACTBOP COBI,
pactBop MbL1a. [IpuroroBnenue pacTBOpoB cM. B 1I. 3.3.

Xo0 pabomot

A. YcTpaHeHHe BpeMEHHOM KeCTKOCTH

1. Haneiite 10 MeTKu «5 MiD» BOLY C BPEMEHHOM
XKECTKOCTBIO U 100aBbTe 1 MJI pacTBOpa MbUIA B IIPO-
oupky. O0bsicHUTE HaOIIOIaeMoe.
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2. HarefiTe Bo BTOPYIO TPOOHPKY IO METKHU «5 MID»
BOJIy C BPEMECHHOH KECTKOCTBIO U JOBEUTE BOY JI0O
KHIICHUSI.

[Mpumeuanne. B ciydae oOpazoBaHus 0cajika MOCiIe KUILTICHHUS JaiiTe eMy OTCTOSTECS, a
pacTBop IepereiiTe B Apyryio NPoOHPKY U NPOoIDKaiiTe ¢ HUM paboTaTh.

3. HobaBbTe 1 ™1 pactBopa mbuia. OOBSICHUTE Ha-
OmrogaeMoe M HaMIINTE YPaBHEHUE PEaKIH.

b. YcrpaneHue mOCTOSIHHOM KEeCTKOCTH
1. Haneiite B mpoOHUPKY 10 METKH «5 MID» BOAY C TIO-
CTOSIHHOM YKECTKOCTBIO U J100aBbTe 1 MII pacTBOpa MbI-

nma. O0bBsicHUTE HAOIIOMAEMOE.
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2. loGaBpTE B Ty K€ MPOOMPKY 2—3 MIJI pacTBOpa co-
IIbl U BCTpSIXHUTE MTpoOupky. OOBsICHUTE HAOMI0AaeMOoe U
HaNWLINTE YPaBHEHUE PEaKIHH.

B. Onpenesienne u ycTpaHeHHe dKECTKOCTH BO/IbI
1. B BelganHBIX 2-X mpoOupkax mox Homepamu | u 2 HaxomuTcs
BOJZIa C BpEMEHHOM U OCTOSHHO KECTKOCTEIO.

Onpedenume, Kakaa 600a HAXOOUMCA 8 KAX}COOU NPO-
Oupke, u ycmpanume 3#cecmkocms.

2. IIpoBenuTe UCCIENOBAaHUE C MIOMOIIBIO PACTBOPA MbIIA: BOJOMPO-
BOJIHOU BOJIBI, MHHEPAITLHOM BOJIBI, BOJIBI KOJIO/IA, POJTHHKA, 03epa H T.I1.
Oopabomka pe3y1bmamos u 6b1600bl

@ 3agpukcupyiime pezyibmamst IKCnepumeHnos 6 mempaou.
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Pa6oTta 10. O6HapyXeHue XNopuaoB B MoAenibHOM pacTBope,
MUHepanbLHON BoAe U NOYBEHHOW BbITSKKe

Ilenv pabompr. M3ydeHUE XIOPHIIOB KaK €CTECTBEHHBIX KOMIIO-
HEHTOB BOJIBI U TIOYBHI C UCIIOJIb30BAHUEM METO/Ia UX OOHAPYKEHUSI.

Hugpopmayun. YtoObl onpeeanTh, KaKue HOHBI M B KaKUX KOH-
HEHTPALHUAX HAXOIATCS B BOJHBIX PACTBOPAX, MOXKHO BOCIOIb30BATHCS
pasnmuaHBIME MeTogamu. B pabotax 1 0—13 BB OymeTe MCIOIB30BATH
MPOCThIE METOJIbl, KOTOPHIC MO3BOJISIIOT NMPOBEPUTH HAIUYUE B BOJC
WJIM BOJHOU BBHITSKKE TEX WJIM MHBIX MOHOB. Takue MeTo bl Ha3bIBAIOT-
csl MeToiaMu oOHapy keHus. Bbl Oyjere Taxke HaOMIOaTh 32 H3MEHE-
HUEM OKpAacKH pacTBOpa WU MOSBICHHEM HEpacTBOPUMOTo ocajka. B
Cilydae MOJOKUTENFHOTO pe3yibTaTa Bbl MOXKETE OBITh YBEpPEHBI, 4TO
aHAITM3UPYEMBI HOH MPHUCYTCTBYET B pacTBope. OJHAKO OTPHUIIATEIh-
HBIH pe3yNbTaT (IIBET HE MEHSIETCS MM OTCYTCTBYET OCa/IoK) He 00s13a-
TEJBHO 03HAYAET, YTO TOT WJIM UHOM MOH OTCYTCTBYET B pacTBope. MoH
MOJKET MPHUCYTCTBOBATh B TAKOM MajOM KOJHWYECTBE, YTO M3MEHEHHE
IBETa WM 00pa3oBaHKe Ocajika OCTaHEeTCs He3aMedeHHBbIM. Jliis ompe-
JIeJICHAS] NIOHOB B TAKMX MaJIbIX KOHIIEHTPAIMSIX MOYHO HCIOJIb30BaTh
Ooyee 4YyBCTBHUTENBHBIE METOIbI, C KOTOPHIMH BBl MO3HAKOMHTECH B
JPYTHX paboTax.

Oébopyoosanue u3z KomnieKkma. TATETKA-KaNEIbHUTA, TIPOOUPKH,
IITATUB JJIs1 TPOOUPOK.

Peaxmuewt. pactBop xynopuaa kaius (1 H.), pacTBOp HUTpaTa ce-
pebpa (1%), MomenbHBII PacTBOpP XJIOPHUI-HOHOB, BOJAa MUHEpAIbHAs,
MOYBEHHAas BHITSDKKA. [IpHrotoBieHne pacTBOpoB cM. B II. 3.3, MOYBEH-
HOM BBITSDKKH — B padote 16.

Xo0 pabomut

1. HaneliTe B mpoOHPKY A0 METKH «5 MII» MOJEIb-
HBIM pacTBOpP XJIOPUI-HOHOB.
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2. IlpubapmsiiTe MO KaIwIsiM pacTBOP HUTpaTa cepedpa.

3. HaOmonmaiite BBIMamieHHE OEIOTO TBOPOKHUCTOTO
ocaJka.

Ecnu coneprkanme XI0pua-nOHOB HE3HAYUTENIBHO, TO
BMECTO OcCaJlka HaOIIoJaeTcs JHIIb MOMYTHEHHE pac-
TBODA.

4. Uccnenyiite Hamu4Me XJIOPUA-UOHOB B MUHEpAb-
HOW BOJIE, BOJOIIPOBOIHON BOJE, TIOYBEHHOU BBHITSIKKE,
co0xroas Ty e MOoCeI0BaTeNIbHOCTh OMepannii, 9TO U
C MOJICTIBHBIM PACTBOPOM.

3aghuxcupyiime pezyromamaslt 6 mempaou.

Coenaiime 6v1600 0 nHanuuuu (Wiu omcymcmeuu) Xio-
PUO-UOHO08 8 NOYEEHHOU sbimsaxcKe u 60de. Hanuwiume
YPasHenue XumMuieckoil peakyuu oopazoeanus ocaoka.
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Pa6oTa 11. KonuuyecTBeHHOe onpeneneHne Xnopuaos B Boge U
NoYBEHHOM BbITSKKE

Ilenv pabomer. w3yyeHHE XJIOPHUIOB KaK €CTECTBEHHBIX KOMIIO-
HEHTOB BOJIbI U TOYBHI C MCIIOIH30BAHUEM METO/Ia UX KOJMYECTBEHHO-
rOo ONpeaeNeHHs.

BrimonHseTCS ¢ TOMOIIBIO TECT-KOMIUIEKTa « XIIOPUABDY.

Oobopyooeanue. TECT-KOMIUICKT «XJIOPHIIBI», B TOM YHCTIE: MTUTIET-
Ka JUIsl TUTPOBaHUS Ha 2 MJI MJIM Ha 5 MJI CO IIIPHUIEM-I03aTOPOM H
COCIMHUTETHHON TPyOKOH, TUIEeTKA-KalleIbHUIIA TToOTUMepHas Ha 1 M,
CKJISTHKA ¢ MeTKO# «10 Mm» ¢ ipoOkoi (2 miT.).

Peaxkmuent. pactBop HuTpata cepedpa (0,05 Moib/n 3KBUBaAJICHTA)
TUTPOBaHHBIN, pacTBOp xpomarta kanust (10%).

[TouBeHHas BHITSDKKA Wil TpoObI Bojel. [IpuroTroBieHne moyBeH-
HOH BBITSDKKH CM. B pabote 16.

Xo00 padombt”

1. B ckianky Haneiire 10 M aHanu3upye-
MOH BOJBI MJIH MOYBEHHOM BBITSKKH.

2. JloGaBpTe B CKISHKY MHUIETKOM-
KameJbHUIIeH 3 Karuli pacTBopa Xpomara Ka-
TS

3. TepMeTn4HO 3aKpOHTE CKISIHKY MpOO-
KO W BCTPSAXHUTE, YTOOBI MEpeMelaTh Co-
TepKIMOE.

* Hoz[p06Hee O BBIITIOJIHCHUHN aHaJIn3a CM. B UHCTPYKIUHU, HpPIJ'IaFaeMOfI K TCCT-
KOMIUICKTY.
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4. Tlposemurte THTpOBaHHE MpoObL. Jliis
3TOTO K COJCPKHUMOMY CKIISTHKH 10OaBIISIHATE
pacTBOp HHUTparta cepedpa, UCIOB3Ysl TTHITETKY
JUIS TUTPOBAaHUSA CO MINPHUIEM-T03aTOPOM.
PactBop HuTpaTa cepeOpa nobasisiiTe mocrte-
[IEHHO, 10 KaIUIsSIM, MpU MEepPEeMEIIUBAaHUU, 10
TIOSIBJICHUST HEWCYe3aroell opamkeBO-0ypoi
okpacku. Omnpenenute 00beM pacTBOpa, H3-
pacxoioBaHHBIN Ha TUTpoBaHue (V,, MI).

5. PaccunraiiTe MaccoByI0 KOHLEHTpauio XJopua-uona (Cy,, MI/) no

thopmyire:
C = V., xC, x355x1000

’”’ V.

a

rne: C,. — MOJIpHasi KOHIIEHTPAIHS pacTBOpa HUTpaTa cepedpa
(0,05 MomB/1 SKBHBAJICHTA);

35,5 — MoJsipHas Macca XJIOpUA-HUOHA;

1000 — koaduLmeHT IepecyeTa eTUHNALL U3MEPEHUI U3 I/ B MI/JI;

V, — 00bem mpoOsl, B3AThIN Ha aHanmu3 (10 mo).

Pe3ynpTar OKpyIriuTe A0 HENBIX YHCEl.

3agpukcupyiime pe3yibmamot IKCNEPUMEHINOB 8 MEMPAOU.
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Pa6oTta 12. KonuuyecTBeHHOe onpeaereHue cynbgaToB B Boae U
NOYBEHHOW BbITsKKE

Lleny padomsr: uzyveHue cynb(paToB Kak €CTECTBEHHBIX KOMIIO-
HEHTOB BOJIbI ¥ TIOYBBI C HCIIOJIH30BAHMEM METOJ]a UX KOJHYECTBEHHO-
T'0 OIpeeIICHNUSI.

BeinosHseTes ¢ HoMoIIb0 TecT-KoMIuiekTa «CyibhaTh).

Oobopyoosanue. TecT-KOMIUIEKT «Cynb(}arel», B TOM YUCIIC BOPOHKA
nabopaTopHasi, MHUIETKa-KanelbHUIa MoauMepHas Ha | Mt u 3 Mo, nu-
MeTKa TpayupoBaHHAs I TATPOBAHUS C OTPE3KOM TPYOKH M CO IINpHU-
[IEM-JI03aTOPOM, CKIISTHKA C METKOH «2,5 MiI», QHILTPHI OyMasKHBIE.

Peaxkmuent: OymMara WHAWKATOPHAs yHHBEPCAIbHAs, pACTBOP THJI-
pokcuaa Hatpust (0,1 Moiw/im), pacTBOp KUCIOTHI comsiHoi (0,1 Moub/mn),
pactBop xsopuna 6apus (0,02 MoIB/TT SKBUBAJICHTA), PACTBOP MHIUKA-
Topa opTanuioBoro K B ataHore.

[TouBeHHast BBITSKKA WM MPOOBI BOJBI. [IpUroTOBIICHHE MOYBEH-
HOH BBITSDKKH CM. B padore 16.

Xo0 pabomut

1. OmojocHUTEe MEpPHYIO CKISHKY He-
CKOJIBKO pa3 aHanu3upyemoil Bomoil. Ha-
JICHTE B CKJISTHKY 2,5 MJI MPpoOBI BOJIBI, HC-
noNb3yst Uil  TOYHOCTU  IHUIETKY-
KareabHUILY.

2. Hosenute pH mpo6s1 1o pH 4 pac-
TBOpaMH THJIPOKCHJIA HATpHUsl JIMOO COJIsi-
HOW KHCIJIOTBI, IPUOABIIsA UX C IOMOLIBIO
MUINETKU-KaeIbHUIBl, B 3aBUCUMOCTH OT
pH cpenpl. Kontponupyiite 3nauenne pH
10 YHUBEPCAIbHON HHINKATOPHOH Oymare.
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3. MHcnonp3ys NHUNETKy-KaleIbHUILY,
N00aBbTE B CKIISIHKY C aHAJU3UPYEMOU BO-
ol pactBop opraHwioBoro K mo merku
«5 M. 3aKkpoiiTe CKISTHKY MpoOKoil u me-
peMelaiTe pacTBop.

4, COG,Z[I/IHI/ITG mMIpun-a103aTop € MNUICT-
KOI AJI1 TUTPOBAHUA. C MOMOUIBIO THIITPUIIA
HaOepUTe B MUIETKY JUISI THTPOBAHMSI PaCTBOP
XJopuaa 6ap1z1;1. HOCTCHCHHO, II0 KaIllIsAM,
TI/IprfITC COACPIKUMOC CKIIAHKU PACTBOPOM
xJiopuaa 0apus 10 MOSBIICHUS HEUCUE3atomIei
3€JICHOBATO-TOIy0O0H OKpacKH.

IIpumeuanue.

Jl1s yeTKoro onpeseneHust TOYKH SKBUBAJIIEHTHOCTH
OKpacKy THTPYEMOii poObl CpaBHUBANTE C OKPACKO#t
XOJIOCTOH IPOOEI, B Ka4yecTBE KOTOPOM UCTIONB3yHTe

CKJITHKY C TaKUM k€ 00bEMOM aHAIN3UPYEMOH BOABI 1
HHIUKATOPA.

Cobntodaiime 0CHMOPOICHOCHIL. XA0PUO dapus moKcuuen!

5. Ompenenure 00BeM pacTBopa Xjopuaa Oa-
pusi, u3pacxomoBaHHoro Ha TutpoBanue (V, mi):
V=V,-V,

6. Paccuuraiite koHneHTpanuio cynbdatoB (Ce, Mr/m) B aHanu3u-
pyemotii Boje 1o ¢opmyIie:
_ 48,03xV xC, x1000
C VH

=384 %V,
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rae 48,03 — momsipHast Macca 3KBUBaJICHTa CyJIb(aT-nOHA, I/MOJb;

V — 00beM pacTBOpa xJyiopuja Oapus, U3PacX0J0BaHHOTO HA THUT-
pOBaHHe, MJI;

Cy— KOHIIGHTpalMsl pacTBOpa XJopuaa Oapusi, UCIIOJIB3YyEeMOTO
i TuTpoBanust, 0,02 MOJIB/T SKBUBAJICHTA;

1000 — ko3¢ PunmeHT nepecyera eqUHUI U3MEPEHUH U3 TPAMMOB
B MIJUIUTPaMMBI;

V7 — 00beM IpoObl, B3ATOU AJIs1 TATPOBAHUS, 2,5 MIL.

3aghukcupyiime pe3ynvmamel IKCnEPUMEHMOE 8 MEMpPaou.

Pa6oTa 13. KonnyectBeHHOe onpegeneHue obLen XXecTKoCTU B Boge
M NOYBEHHOU BbITAXKe

Ilenv pa6omour. nzydeHue oOIIEH JKECTKOCTH KaK €CTECTBEHHOTO
napameTpa BOJbI U MOYBHI C HCHOIB30BAHHEM METOAa KOJIMYECTBEHHO-
TO OTIPEIETICHHSL.

BrimonHsieTcs ¢ moMoipio TecT-KoMIuiekTa «O01mast )KeCTKOCTh
(«OXK-1»).

0Oobopyoosanue. TecT-koMIDIEKT «OXK-1», B TOM 4ucie: CKISHKA ISt
TUTPOBAHUS C TPOOKOMA, TUIETKA-KaIeIbHNALA B QYTIIsIpe.

Peaxkmuebt. pacTBOp TUTPAHTA.

[TpoOsl BOMBI MM TTOYBEHHOW BHITSDKKH. [IpUTOTOBIEHNE TTOYBEH-
HOH BBITSDKKH CM. B pabote 16.

Xo00 padomwt”

1. MepHy!0 CKISHKY OIOJOCHHTE HECKOJIBKO pa3
aHaM3upyeMoil Bofoi. B ckisHKy Hazelte 1o Mer-
KH aHAIIM3UPYEMYI0 Boy (5 Mi).

* Hoz[p06Hee O BBIITIOJIHCHUHN aHaJIn3a CM. B UHCTPYKIUHU, HpPIJ'IaFaeMOfI K TCCT-
KOMIUICKTY.
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2. JloGammnsgiiTe TUIETKON-KaNeIpHUIIEH K mpode
pacTBop TUTpaHTa 1o KarisiM. ColepikuMoe CKIISH-
KH TIEPEMEIINBANTE OCTOPOIKHBIM BCTPSIXUBAHUEM.

OOparrTe BHIMaHWE HA IBET pacTBOpa IocCie J0-
OaBiIeHHS MEPBBIX Kamelb TUTpaHTa (PO30BEI), pac-
IIOJIOXKUB €ro Ha OenoM (oHEe IpU JOCTATOYHOH OC-
BEIIEHHOCTH.

3. JlobGaBnsiiTe pacTBOp THTpaHTa IOCTEIIEHHO,
HETIPEPBIBHO NE€PEMEINBAsi COAECPIKUMOE IPOOUPKU
BCTPSIXMBAaHUEM, /10 M3MEHEHUs I[BE€Ta pacTBopa (OT
PO30BOTO JI0 CHpPEHEBO-CHUHEr0). BOnM3u TOukH K-
BUBAJIEHTHOCTHU TIOCJie J100aBICHUSI OUEPEAHOM Karl-
M HaOmoAalTe 3a M3MEHEHHWEM OKPacKH PacTBOpa
He MeHee 10-20 c. Jlns yTouHEeHus Konu4yecTBa Ka-
eJIb pacTBOpa TUTPAHTA, U3PACXOJAOBAHHBIX HA THT-
pOBaHHe, aHAJIU3 PEKOMEHIYETCsI IOBTOPUTb.

4. OnpenenuTe BETUYHHY OOIIEH KECTKOCTH BOJBI B mpode B XK
(MMOJITB/TT PKBUBAJICHTA) B 3aBUCUMOCTH OT 00BheMa MPOObI M KOJIHMIECT-
Ba KaIllelb pacTBOpa TUTPAHTA.

[Ipumeuanue. 1 Kamist pacTBOpa TUTpaHTa COOTBETCTBYET 1,0 MMOIB/IT (Ipu 00BbEME
mpoOsI 5 MiI).

3acpuxcupyiime pe3yibmanvl IKCREPUMEHINOE 8 MEMPAOU.
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Pa6oTa 14. BnusiHne cuHTeTUYeckux morwmx cpeacts (CMC)
Ha 3eneHble BoAHble pacTeHusi. Ounctka Boabl ot CMC

Ilenu pabompr. w3ydeHWE BIUSHUS CHHTETHYECKHX MOIOIIUX
CpEeACTB Ha BOJHbBIC PACTEHHUS, O3HAKOMIIGHHE C METOJIOM OYHUCTKH BO-
eI ot CMC.

Hngpopmayua. Cunretnueckue Moromue cpenctsa (CMC), B oT-
JIUYHe OT MbLJIa, IPUTOIHBI ISl CTUPKH B BOJIE JI000H kecTKocTH. [lo-
ATOMY HX yIOOHO HCITOJIB30BaTh MPU MAIMTUHHON cTHpKe Oembsa. CocTan
CMC ObIBaeT pa3HbIM, HO TIOYTH B KaXKJIOM U3 HHUX MPHUCYTCTBYIOT II0-
BEPXHOCTHO-aKTUBHBIE BELIECTBA, MPEJHA3HAYEHHBIC NSl YIIyYIICHHS
CMauyMBaHUs, yJaJeHNs 3arpsA3HUTENICH U yIepKUBaHUSI UX B PacTBOpE.
Kpome moBepXHOCTHO-aKTHBHBIX BemiecTB, B coctaB CMC BBomAT
TaK)Ke pa3nuyHble TOOABKH — apoOMaTH3aTOpPbl, aHTHCTATHKH, OTOENH-
BaTeNH U JIp.

[Tocne Toro kak MOWIIHI pacTBOp OTpadOTal, OH MOMAAAET CO
CTOYHBIMH BOJaMH{ B TOPOJCKYI0 KaHAJIH3alHWIO, 3aTEM B OYHCTHBIC
COOPY’KEHUSI, a HHOT/Aa, 0e3 BCAKOW OTYMCTKH, HEIOCPEICTBEHHO B
rpyHT win BojoeM. llomamas B kxaHamuzamuio, comepskamue CMC
CTOYHBIE BOJBI 3aTPYIHSAIOT pabOTy OYHCTHBIX COOPYKEHWH, BBI3BI-
BalOT 00MIIBHOE 00pa3zoBaHue NeHbl. HakamimnBasch B aKTHBHOM WIIE,
CMC yraeraronie AeHCTBYIOT Ha pa3BUTHE MUKpoopranusMoB. CMC
1 ero KOMIIOHEHTHl HAaHOCAT Bped phidaM U APYyTUM THAPOOHOHTaM.
Oco0eHHO 0O0JBIION BpeJ HAHOCHTCS IUIAHKTOHHBIM U OCHTOCHBIM
opraHu3MaM, COCTaBIISIOIIUM OCHOBY THINEBBIX Ilelleldl B BOJOEMe.
[InankTOH moOrMbaeT mNpU coAepKaHUU MMOBEPXHOCTHO-aKTHBHBIX
BemectB 1—1,5 mr/m, peiObr — 3—5 M1/1I.

0Obopydoeanue u3 KOMHIEKmMa. BOPOHKA CTEKIISTHHAS, Jep KaTelb
U1l pOoOMPOK, MajovKa CTEKIsSAHHAs], MPOOUPKH — 2 T, cTakaH Ha 50
MJI — 2 IIT., CTEKJIa TOKPOBHBIC U MPEAMETHBIE, CTOJUK AJISI CYXOro To-
provero, MTaTHB Uit IPOOUPOK, GUIIETP OYMasKHBIH.

Ooopyooeanue u3 Kadunema. MAKPOCKOTI, CITUPTOBKA.

Peaxkmuevt u mamepuanst. pactsop CMC, XI0pua Kaus Uil Ha-
Tpust, pH-tect (MHAMKaTOpHAs Oymara), 4rcTasi BOAa, BETOUKH JJI0JIEH.
[IpuroroBienue pacTBOpoB cM. B II. 3.3.
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A. Biusinue CMC Ha 3ejieHble BOAHbIE PACTEHMS
Xo0 pabomut

1. TlomecTuTe IO BETOYKE 3JIOJCH B CTaKaH C

YUCTOW BOJOW | B cTakaH ¢ pactBopoM CMC.

-
2. Yepes 20 MUHYT ONUIIATE U3MEHEHUS 00EeHX Be-
TOYEK: IBET, (POpMY, COCTOSIHHE JTUCTHEB.

3. IlpuroToBhTE NBa MHUKpOIpENapara JIMCTa 3II0-
JIed: U3 coCyJla ¢ YMCTOM BOJIOM M M3 cocyja C pac-
TBOopoM CMC.

4. TloodepemHo paccMOTPUTE MHUKPOIIPETapaThl

o MHUKPOCKOIIOM H CpPaBHUTEC COCTOSAHHUE pacCTHU-
TCIBHBIX KJICTOK.

Coenaitme 61600 o0 éruanuu CMC na pacmenue 37100e10.

3aghukcupyiime pezynvmamul IKCREPUMEHNIOB 8 MEMPAOU.
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Bb. Ouncrka Boasl ot CMC
Xo0 pabomot
1. Haneiite B mpobupky pactBop CMC no
METKH «5 MID».

2. Onpenenure pH pactBopa ¢ momomipro pH-
TeCTa WM MHIUKATOPHOM OyMaru, oIyCTUTE OIHH
KOHeEIl II0JIOCKH B PacTBOP.

3. dobaebTe B mpoobupky ¢ CMC cyxyro cosb —
XJIOPU Kausl WIIK HATpus (I HACHIIECHUS pac-
TBOpa) MPUMEPHO Ha TONIMHY | ManbIia, T.e. OKO-
7m0 1-2 cMm.

4. Harpelite comepKuMoe TPOOHUPKH, OCTO-
POKHO TOMECTHB €¢ B miams. Omnuiiure Ha0Iro-
JaeMoe.
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5. OrdbunsTpylTe COIEPKHMOE IPOOHPKH.
Onwuimmre moNy4eHHbIH (QuibTpaT (UBET, Mpo3pad-
HOCTB).

5. Onpenenure pH ¢unsTpara ¢ momormisio pH-
TecTa WIM WHIUKATOPHOW OyMaru, OIyCTUTE OJHMH
KOHEI] ITOJIOCKU B PacTBOP.

Coenaiime 6b1600 0 deiicmeuu xaopuoa nampus (Kaaus)
Ha pacmeop CMC.

@ 3acpuxcupyiime pe3yibmanul IKCREPUMEHINOE 8 MEMPAOU.
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Pa6oTa 15. OuncTtka BoAbl OT 3arpA3HeHun

ILlenv pabompl: w3yueHNe Pa3IMIHBIX METOIOB OYHUCTKHA BOABI OT
3arpsA3HCHUI.

Hugopmayun. Ounctka BOABI B MPUPOAEC MOXKET MPOUCXOAUTH
HECKONbKUMH TyTsMU. [Ipu ncnapeHun, 3a KOTOPBIM clienyeT KOH/ICH-
camysi BJIard, YJAJSIOTCS MPAKTUYECKH BCE PAaCTBOPEHHBIE BEIECTBA.
Bakrepuu B mpomecce cOOCTBEHHOH >KU3HENEATEIBPHOCTH PACILETUISIOT
OpraHnYecKre BellecTBa Ha Ooyiee TpoCThle coenanHeHUs. Hakower,
(¢uIpTpOBaHNE BOMBI Yepe3 MECOK W TPaBUil yJalisieT B3BEIICHHBIE Be-
LIECTBa, TIPU STOM IOPUCTHIE BEIleCTBa (HApuMep, TOPQ) JOMOIHU-
TEJBHO OYMIIAIOT BOAY 3a CUET Iporecca aacopounu. OIHaKO MpH 1e-
perpy3Kke mpHpOTHbIE CUCTEMBI HE MOTYT Ka4eCTBEHHO CIIPABIATHCS C
3a/1a4eil OUUCTKU BOJBI.

Jns nukBuAanuM 3arpsi3HEHUN BOJABI B HACTOSIIIEE BPEMs HCIOJb-
3YIOTCS Pa3HOOOpa3HBIE METONbI — OHOJOTHYECKHEe, XUMHUYECKHE,
COpOIIMOHHBIE, IITEKTPOXUMHUIECKHE U JIP.

Obopydosanue u3 Komnjiekma. BOPOHKA CTEKJISHHAs, KOJ0a KO-
Hu4eckas Ha 50 MII, majodka CTeKIsSHHas, crakad Ha 50 muia—2 mT.,
(bunsTp OyMaXKHBIHN, IITATUB TSI IIPOOHPOK.

Oobopyooeanue u3 Kabunema. BOPOHKA JEIUTENIbHAS IWIHHAPU-
yeckas Ha 50 MJ1, IITaTUB J1a00paTOpPHEIH, BaTa.

Peaxkmuevt u mamepuansl. yroilb aKTUBUPOBAHHBINA; MOJEIHHAS
BOJa, 3arps3HeHHas He()TEempoAyKTaMH WM KXUPOM (pacTHTEIHHBIM
MAacJIOM); MOJICTIbHAsI BOJIa, 3arPsS3HCHHAS MEXaHUYCCKUMU IIPUMECIMU.
[Ipurorosnenue pacTBOPOB cM. B 1I. 3.3.

Xo0 padomut

1. OuncTka Boabl GPUILTPOBAHUEM

JlaHHBIH crIOCOO TTPUMEHSETCS JUII OYUCTKHU BO-
OBl OT MeEXaHW4YecKMX mpuMmeceil. B kauecTBe
(UIBTPOB  MOTYT  HCIIOJB30BaThCS ~ OYMasKHBIH
I (buneTp, BaTa, paznuuHbie QUIBTPYIOIIUE MaTepUa-
o \ nel. Ha BepxHEM pHCYHKe Mpe/cTaBiIeHa yCTaHOBKA
IUTSL YITBTPOBAHUS B TaOOPATOPHBIX YCIOBHSX.

Ha3zoBure cocraBHbIE YacTH YCTAaHOBKHU W OIIHU-
Veranoska g WATE MX Ha3HAUCHHE.
OUHCTKH BOJIb IIpemnoxnTe BapHaHTBI AHAJIO-

= ¢unbTpanmeii  TMYHOW OYMCTKH BOJBI ITyTEM (DUIIBT-

[T
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pOBaHMA B JOMAIIHHUX U TOJEBBIX yCIOBHAX. YeM MOTYT OBITH 3aMeHe-
HbI COCTaBHBIC YacTH ycTaHOBKH? CoOepuTe TaKyto YCTaHOBKY, ITPOBE-
aute GUIBTpOBaHUE (AJIS1 3TOTO MOXET OBITH MCIIOJIb30BaHa BOJA, HC-
KYCCTBEHHO 3arpsi3HEHHas!, HAIIPAMEp, TIOYBOH ).

Hapucyiite npennoxxeHHy0 BaMu yCTaHOBKY U COCTaBBTE CJIOBEC-

HOC€ OIIKMCAaHUEC OIIbITA.

VYeraHoBKa [Tl OYUCTKH BOJIBI
ajicopoOuueit

2. OuncTka BOIbI afcopouuei

JlaHHBIN crIoco0 OYHMCTKHU BOJBI
HCIIONB3YETCS] B TOM CIydae, €ClH
BOJIa 3arpsi3HEHa MPUMECSIMH KUPa
ni HedTepoayKToB. B kadecTBe
azicopOeHTa TPUMEHSIOT AaKTHBU-
POBaHHBIN yIroJb.

Jis ombiTa MCHONB3yeTcs yc-
TaHOBKA, U300pakKeHHAsI HA PUCYH-
Ke.

Cobepute yCcTaHOBKY COTIIACHO
PUCYHKY.

ITomecTuTe B HIXKHIOIO YacTh
JEIUTEIbHOM  BOPOHKM  BaTHBIN
TaMIIOH, 3aITOJIHATE €€ TOBEpX BaT-
HOTO TaMmIlOHa Ha BBICOTY 2—3 CM
AKTUBUPOBAHHBIM YTJIEM.

Breiite 3arpsisHeHHyI0 BOAy B

JENUTEIbHY0 BOPOHKY IIPH 3aKPHITOM KpaHe BOPOHKH. OTKpOHTE KpaH
BOPOHKH Ha CTOJIbKO, YTOOBI BOJIa BBITEKalla TOHKOH cTpyiikoil. Kakue
W3MEHEHUs mpou3onuiu ¢ Bonoit? OObsicHuTE HabIr0HaeMoe.
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3anoanume madauyy no pe3yaromamam npPoEeoeHHbIX
ONbIMOE.

MyrtHast

C MeXaHMYECKUMH TIPHIMECSIMU —
TBEPIBIMH YACTHIIAMHI

C »KUPHOH TUICHKOH

C npumecsmMu HehTePOyKTOB

Coenaiime 6v1600 0 cpasHumenvHoil IPhexmusnocmu
PA3TUYHBIX MENO008 OUUCHMKU 800bl 8 PA3HBIX YC106UAX
(6 nabopamopuu, 6 Oomawnux u nONEBHIX YCI06UAX).
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6. 9KOJIOT'MYECKUE UCCINIEAOBAHUA
NO TEME «IMOYBA>»

6.1 BBogHasa nHcgpopmauumna

6.1.1. KNCNOTHOCTb U 3aCONEHHOCTb NOYBbI

KucnoTHOCTh MTOYBBI — Ba)KHBIA SKOJOTHYECKUI (hakTop, orpene-
JSIOMIMA  yCIOBHS JKU3HEAEATEIHHOCTH IMOYBEHHBIX OPTraHM3MOB U
BBICIIMX PACTEHUH, a TaKXKe aKKyMYJIIHIO U TMOJBUKHOCTh 3arps3HU-
Tenei B mouse (B MepByr0 ovepeab MeTauioB). [Ipu BHICOKON KHUCIIOT-
HOCTH YTHETAeTCS POCT M Pa3BUTHE MHOTHX CEIbCKOXO3SHCTBEHHBIX
KyJbTyp, TMOJABISETCA JKU3HEIESTENbHOCTh MUKpoopraHusmos. I[lpu
BBICOKOW KHMCJIIOTHOCTH MOYBBI HEOOXOJMMO MPOBOAMTH €€ U3BECTKOBA-
Hue. KHCIIOTHOCTh TIOYBHI ONPEAEIsAIoT, u3Mepsst BenuduHy pH come-
BOW BBITSDKKH. B 3aBHCHMMOCTH OT Benn4umHBI PH 1mMoYBa MOXET OBITH
KHCIIOHN, HEUTpaNbHON WM IEI0YHOM:

e pH=4 u MeHee — CHIILHOKUCIIAS;
pH=5 — kucnas;
pH=6 — cnabokucnas;
pH=7 — neiirpanbHasi,
pH=8 u Gonee — menoyHas.

OnTuManbsHble 3Ha4YeHusT PH 1MouBBI JJIs1 BEIpAIIMBAHUS OCHOBHBIX
CEIIbCKOXO3SHCTBEHHBIX KYJIBTYpP MPHUBEJICHBI B IPUIIOKEHHH 4.

3acoJIeHHOCTh TOYBBI XapaKTepU3yeTcs MOBBIIIEHHBIM COJieprKa-
HUEM JIETKOPACTBOPHUMBIX MHHEPAIBHBIX COJIEH, YTO HEOJIarompHsITHO
CKa3bIBaeTCs Ha (PM3MYECKUX M XMMUYECKHX CBOWCTBAaX MOYBBI U CO3-
JaeT HeOIarompusTHBIE YCIOBUS AJIsl pa3BUTHSI M pOCTa MHOTHX pacTe-
Hull. CUIIBHO3aCOJICHHBIC TTOYBBI OOBIYHO HEMPHUTOIHBI [T BHIPAIIUBA-
HUS CENBbCKOXO3SIMCTBEHHBIX KYJIBTYp. Y PAacTEHUH, MPOU3PACTAIOIINX
Ha 3aCOJICHHBIX TOYBAX, 3aJEPKUBAIOTCA HAOyXaHUE CeMsH, IBETCHUE,
POCT, CHIDKaeTcsi ypokadHOCTb. [Ipu OONbIIMX KOHLIEHTpALHIX COJei
HacTymaeT rudens pactenuit. Hanbomee BpemHoe BIUSHIE OKA3BIBAIOT
KapOOHATHI, XJIOPHUBI U CYIb(aThl HATPHS U KaJIHsl.

KonrnenTtpamu erkopacTBOPUMBIX COJIEH OMNPEACISIIOT B BOTHOMN
BBHITSDKKE, TPOBOJS €€ XMUMUYECKH aHanu3. [Ipu BBIIBIEHWU CHIBHOTO
3aCOJIEHHSI [T0YB CENbCKOX03SHCTBEHHBIX YTOAUH HEOOXOIMMO TPOBOUTE
ClIeUAIbHbIC THIPOMEIIHOPATUBHBIC MEPOIPUATHs (OPOILICHHE, JPSHAXK,
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HpOMBIBKa). ,Z[aHHI)IC O CTCIICHHU U THIIaX 34COJICHHOCTHU ITOYBEI, B 3aBHCH-
MOCTHU OT KOHLICHTpallun coneﬁ, IMPUBEACHEI B IIPUJIOKCHUN 5.

6.1.2. AHTpONOreHHble HapyLUeHUs1 NOYBbI

AHTpOIIOTEHHOE BO3/IEHCTBUE HA MMOYBBI HOCUT TNPSIMON U KOCBEH-
HBIIl XapakTep ¥ 0OBIYHO MIPUBOINT K HApyuleHuam noussl. HapymeHus
MOYBBI COCTOST B M3MEHEHHUSX B cocTaBe (MEXaHMYECKOM M XHMHUYeE-
CKOM) H CTPYKTYyp€ TOYBBHI, @ TAK)KE B U3MEHEHHUSIX B (DYHKIIMOHUPOBA-
HUHM arpoOdKOCHUCTEM, YTO BBIPAXKAETCS B OTKIOHEHHSX OT HX €CTECT-
BEHHOTO COCTOSIHHSI U HapYIICHUH PaBHOBECHBIX YKOJOTHYECKUX IPO-
IIECCOB.

[IpakTHdeckn Bceraa HapyIICHUS IOYBBI SBIAIOTCS CIIOXKHBIMH,
MMEIOIIUMH 4epTHl MPSIMOTO M KOCBEHHOTO Bo3xeicTBHiA. Hapymienus
MOYBBI MOTYT OBITh BBI3BaHBI M HNPUPOJHBIMHU TIPOIECCAMU — HOXKapa-
MH, CE30HHBIMH KIIMMATHYECKUMH SIBJICHHSMH, BYJIKAaHUYCCKHUMH ITIPO-
neccaMu, CTHXHUHBIMU OSICTBUSIMU U JIP.

[TouBBI MOKHO YCIIOBHO paccMaTpHBaTh KaK: HEHAapyUICHHBIE, T.C.
CYLIECTBYIOILIME B €CTECTBEHHBIX NMPHPOJHBIX YCIOBHUSX, U HapylIeH-
HBIC, T.€. B Pa3HOH cTerneHu npeoOpa3oBaHHbIC U M3MEHEHHbIC YelloBe-
KOM (CeJIbCKOXO3SIICTBEHHBIE YTOJIbsl, TOYBBI FOPOJIOB, arpOIPOMBILII-
JICHHBIX | JIp. PailOHOB).

[To4BBI KPYNHBIX TOPOJOB M MPOMBIIIICHHBIX 30H MPEICTaBIISIOT
co0oif, KaK NpaBHIO, MCKYCCTBEHHBIE 00pa3oBaHUs («ypOaHO3EMEI»),
CO3JIaHHBIE TTYTEM MOCTOSIHHOM IMOJICHIITKA CMEChI0 €CTECTBEHHOTO Ma-
TepHaia, TIMHBI, Mecka, Topda U T.I. ¥ aHTPOIOTCHHBIX MPOIYKTOB
(mepepaOOTaHHBIX CTPOUTENBHBIX, OBITOBBIX, HMPOMBIIIIEHHBIX OTXO-
noB). EctecTBeHHbIe (HEHApyIICHHbBIC) MOYBBI COXPAHWIIUCH JIUIIL HA
OKpamHax TOPOAOB U B IPE/EIax CTaphIX JIECOMAPKOBBIX YYaCTKOB.

[To nmpu3HakaM M3MEHEHWH pa3INyaroT CIEeIyIOIINe OCHOBHBIE TH-
Bl HAPYIIEHUH TTOYBHI.

1. [lonnoe ynuumoosicenue noyssl, T.€. yaaleHne MOYBEHHOTO CIIOs,
BBIXO/] HA IIOBEPXHOCTH TIOYBOOOPA3YIOIIUX TOPO.

2. Ilepexpvimue novéenno2o npoguis pa3IudHbIMA MaTepHAIAMH —
OTXOJaMH, JIOpOTaMH, TIOKPBITHAMH, 3aCTPOMKAMH, 3aTOILICHUEM.
Tonbko mox ropoja M Mpovre HACENCHHbIE IYHKTHI U3BSATO U3 €CTECT-
BeHHOTo OmocdepHoro mporecca okoino 5% MOYBEHHOTO MOKPOBa, U
3Ta BEIWYMHA HEYKJIOHHO pacteT. [logcunTano, 94TO €XKEromHo B MHpe
TepsieTcst A0 6—7 MIIH. Ta TO0YB.
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3. Opo3us nous — pa3pyuieHNe MOYB U BBIHOC PBIXJIBIX KOMIIOHEH-
TOB MOYBEHHOTO MaTepualia BoJ0i U BeTpoM. BojHas 3po3us mpouc-
XOJUT MOJ BO3IEHCTBUEM MOBEPXHOCTHOTO CTOKA, TOKIEBBIX U TAJBIX
Bo. BerpoBas sposus (nedasiust) — mpeacrapisier coO0i BIAyBaHUE
MEJIKO3eMa BEPXHUX TOPU30HTOB, OCOOCHHO B 3aCYyIIUTHBBIC IIEPUO/IBI, IIPU
CHJIBHBIX BETPaX, 0COOCHHO B YCIIOBHSAX OTCYTCTBHU PACTUTEILHOCTH.

4. Mexanuueckue HapywieHuss — YIUIOTHEHHE, IepeyBIaKHEHUE
(moxroruieHue); MccylieHne; 00pa3oBaHKe IUIOTHBIX KOPOK; MHPOTEH-
Hble HapylieHusi (SBISFOTCS PE3yJbTaTOM IOXKapoB). MexaHHYEeCKUe
HapylIeHuss OOYyCJIOBIMBAIOT  yXyjuleHue (usuueckux  (BOIHO-
TEIIOBBIX, BO3/IYIIHBIX ), XHMUYECKHX CBOWCTB, 3aMyCOpPHBAHHE TTOYB.

5. 3aepAznenue noué — HAKOIUIEHNE U PAacCIPOCTPAaHEHHE B HUX Be-
LIECTB, HE CBS3aHHBIX C MOYBOOOPA30BAHUEM: KaK OTHOCSLIUXCS K €c-
TECTBCHHBIM KOMITOHCHTaM (COJIH, 3aKHUCIIAIOIINE BEHIeCTBa, HEDTh H
He(TenPOayKThI, HEKOTOPbIC MHHEpalbHbIC YAOOpEHHs H Jp.), TaK H
3arpsi3HATENICH — TOKCUKAHTOB (TSDKENbIe METAILIbI, XJIOPOPraHHYECKUE
MECTHIIU/IBI, PATHOHY KU U 1P.).

B pesynbraTe 3arps3HeHus OYB CHIDKAETCS IJI0IOPOINE TIOYBHI, a
cama I04YBa MOXET CTaTh T'YOUTENBHON Cpeioi ISl CYIIECTBYIOIIUX B
Hell (M HaXONAIIMXCS B KOHTakKTe C Hel) OpraHm3MOB. 3arps3HEHHe
IIOYB COIMPOBOXKIAETCA PAaCIPOCTPAHEHHEM 3arpsi3HEHUI B IpyTHe cpe-
Il 1 00BEKTHI OKPY>KAIOIIEH Cpellbl — )KUBOI U KOCHOW TPUPOIBL.

o xapakTepy Bo3zaeiicTBHSI Ha OOBEKTHI OKPY>KarOLIEeH cpeabl Bhle-
JSFOT CIIEAYIOIINE BUIBI HAPYIIIEHHU TIOYBBI, TPUBEICHHBIE B Ta0I. 12.

Tabnuma 12

Buabl HapyLieHWUt NoYBbI

1. Ceabckoxo3siiicTBEHHbIE

HapyIleHHA

— pacnanmika nosuei Opo3us OYBBI

— pa3MeIlECHUE NallHU Y XUMHYECKOE 3arpsA3HEHUE U 3aPACTAHUE BOJLOECMOB,
BOJIOEMOB CHOC NUTATEJIbHBIX BEIECTB B BOAOEMBbI

— BBIIIAC CKOTA YIUI0THEHHE 3eMJIM U BBITAIITHIBAHUE PACTUTEIb-

HOCTHU
— NPUMEHEHUE XUMUKATOB U XuMHu4ueckoe 3arpsA3HEHUE IIOYBBI, rudenp Mo4YBEH-

MIECTULIU/IOB HBIX OPraHH3MOB
— METMOpPaTHBHBIE pabOTHI PaznooOpasnbie HapyIueHus B GyHKINOHHPOBAHHU
9KOCHUCTEM
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2. JIecoxo3sIiiCTBEHHbIE
HapyUIeHHs!

Bo3snelicTBue Ha MOYBY TEXHUKU MPHU JIECOMEIHO-
PATHBHBIX, JI€CO3arOTOBHTENBHBIX paboTax. Ak-
THBHAS 5PO3Us U MAJICHUE IUIOAOpOaMs Ha obe3ie-
CEHHBIX yJacTKax

3. IIpoMblILLIeHHBIE HAPY-
HIeHHUsI

Bre1Opochl 1a3000pa3HbIX, KUIKAX U TBEPABIX Be-
IIECTB; CKJIaJUPOBAHHE OTXOZOB; OTKPHITas U 3a-
KpBITasi JOObIYA MMOJIE3HBIX HCKOAEMBIX

4. CTpouTebHBIE HAPYIIIE-
HHUS

Bo3snelictBue Ha MOYBY CTPOUTEIBHONW TEXHUKU U
MIOCTPOCHHBIX COOPYKEHHH, TOPOT: MaruCTPaIbHO-
CTPOHUTENbHBIE — BAOIb JIMHMI 3IEKTponepenad,
ra3onpoBOOB, IOPOT U T.[.; THIPOCTPOUTENIbHBIC —
HAa MpUIIEraroleil K BOJOXpaHWIUIIAM TEPPUTOPUH,
I/Ie CYIIECTBEHHO M3MEHSETCS TI'MIpPOJIOrMYeCcKUi
PEKUM HOYB B CBSI3M C IOATOIUICHHEM M 3aboia-
YHBaHUEM

5. TpancropTHbIe HapyIlle-
HUSA

Bo3sneiictBue Ha MO4YBBI HAa3eMHOTO TPAHCIOPTA:
3arpsi3HEHHE UX BEIECTBAMH, COJCPKAIIUMUCS B
BBIXJIOITHBIX Ta3ax (OKCHaaMu a30Ta, Caxei, yrie-
BOJIOPO/IAaMH, COCAMHCHHUS TSKENIBIX METAILIOB), U
MeXaHMYecKue Bo3jeicTBus (YIUIOTHEHHE, paspy-
LICHUE T10JICi) P ABMKCHHH BHE I0POT

6. Pexpeanmonnsbie Hapy-
LIeHHsI

CBsi3aHbl ¢ HECOOIIOACHUEM «IKOJIOTHYECKHUX Hpa-
BIJI» TOBEJICHUS UelloBEeKa B TNPHUPOIHOH cpere.
HaG6mromatorcst Ha TeppPUTOPHUSIX, UHTEHCHBHO IOCE-
IAEMbIX TypUCTaMH, TPHOHMKAMH, OTABIXAIOIIIMH H
T.I. BBIpaxaloTcs B BBEITAaNTHIBAHUY, II0Xapax, 3a-
TPSI3HEHNH «OTXOZIaMH PEKpeariuu» — MycopoM, Hed-
TEPOIYKTaMH U Jp.
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6.2. KapTbI-MHCTPYKLUM K NabopaTopHbIM paboTtam
Pa6oTa 16. MpurotoBrneHne NoO4YBeHHON BbITAXKU

Llenu pabompl. O3HAKOMIICHHE C ONEPALMUSIMH MPUTOTOBICHUS
MMOYBEHHBIX BBITSHKEK, MPUTOTOBIICHUE TOYBEHHBIX BBITSKEK IUIS UX
WCTIIONIb30BaHMS B JalbHEHIINX paboTax.

Hugpopmayua. XuMudeckoe UCCIENOBAHUE MOYBBI OOBIYHO MPO-
BOJIMTCS ITyTEM TOJITOTOBKH K aHAIIM3y 3a0JIarTOBPEMEHHO OTOOPAHHOTO
o0pas3ia OYBHI ¥ OIPEIEICHNsT COCTaBa MOYBEHHBIX BBITSIKEK — BOJI-
HOU ¥ coneBod. OT MPaBUIBHOCTH IPUTOTOBJICHHUS TOYBESHHBIX BBITS-
JKEK BO MHOTOM 3aBHCAT M PE3YJIbTaThl UCCIEAOBAaHUS [TIOYBEHHOTO 00-
pasua. B BoTHOI BBITSKKE OTPEAEISIOTCS KOHIIEHTPAIMH BOIOPACTBO-
PHMBIX cojel (XJI0puIoB, Cyib(haToB, KapOOHATOB W THAPOKApPOOHA-
TOB, @ TAKXKE COJICH KECTKOCTH), a B COJIEBON — KHCIIOTHOCTb, MITH 3Ha-
yerne PH BBITSIKKH.

Odbopyoosanue u3 Komniekma. BOPOHKA CTCKIISTHHAs, MaJOYKa
CTeKJIsIHHAs1, cTakaH Ha 50 mu1, GuiabTp OyMaXKHBIH, UIUHIP MEPHBINA
Ha 50 mut.

Obopydoeanue u3 kabunema: Becwl yuebnnle, ctakad Ha 200 mi,
mratuB [1IXJI ¢ KoJbIToM, pa3HOBECH!, KIOBETA, CYIIMILHBIA KA.

Peaxkmuevt u mamepuans: pacteop xiopuaa xamus (1,0 momns/n
AKBHMBAJICHTa), YACTasi BOJa, oOpasell mouBbl. [IpUroTOBICHHE PAaCTBO-
poB cM. B 1I. 3.3.

Xo0 pabomut

1. Bricymmre oToOpaHHBIH 00paser
[OYBBI B CYIIMJIbHOM Mikady WIH Ha
BO3/yX€, PAcIOJIOKUB MOYBY B KIOBETE
CJIOEM TOJIIIMHOHN He Oojee 2 cM.
IMpumeudanne. OGpa3sel MOYBHI HEOOXOAUMO MPEIBAPUTEIILHO MOATOTOBUTH; OTOOPATh

MHOPO/IHBIC BKJIOYEHHs!, KaMHH U T.11. [TouBa juist aHanu3a 0JKHA OBITH
pacchIm4aroil.

2. BaBecwTe mycToli uncThlii ctakad Ha 200 mi1. B
CTaKaH MOMECTHTE BHICYIICHHYIO TI0YBY HA /3 BbI-
COTBI W CHOBA B3BEChTE €r0, OIPEAEINB Maccy
no4Bsl (M) B rpaMmax.

113

BepHyTbcA B kKaTanor y4ebHunkoB
http://y4ebHnkun.nHcpopm2000.pd/uchebniki.shtml

OKONMOrMYeCcKUm NPaKTUKym



AKonornyecknint NPakTUKyM

Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http://y4ebHunkn.mHdpopm2000.pd/napisat-diplom.shtml

h‘llnn...., -
3. JloGaBbTe K MOYBE PACTBOP XJIOPHIA Ka

aust B KoimuectBe 2,5xm B mit (5 mut pactBopa
Ha 2 T MOYBbI), IPUTOTOBHUB TEM CaMbIM COJIe-
By10 BHITSDKKY. O0BeM pacTBopa XJopHuia Ka-
TS OTMEPBTE C TIOMOIIBIO IIMITHHIIPA.

4. TlepememnBaiTe COAEPKUMOE CTaKaHa
B TE€YEHUE 3—5 MMH. C IIOMOIILIO CTEKJITHHOMN
MAJT0YKH.

5. OTduneTpyiiTe CcOIEpKUMOE CTaKaHa
3 yepe3 OyMakHbIH (UIBTP, COOMpas TOTOBYIO

BBITSDKKY B HIDKHHMU cTakaH Ha 50 mu, kak 1mo-
Ka3aHo Ha prcyHke. OOpaTHTe BHUMaHHE Ha ee
0y BHEIIHUN Bua (LBET, MYTHOCTB). BBITsDKKA
JI0JDKHA OBITh OIHOPOIHON W HE COAEPKATh
YaCTHI] TOYBHI.

s

[Ipumeuanue. [lepBbie HECKOIBKO MIULTHIMTPOB (PHIBTpaTa HEOOXOIMMO OTOPOCUTD,
T.K. OHH COOMPAIOT 3arpsi3HEHNs ¢ QUIBTpA.

6. AHQJIOTUYHO TPUTOTOBHTE BOAHYIO BBITSIKKY, UCIIONB3YSl BMe-

CTO pacTBOpa XJIOPHIA KajdHs YHUCTYK BOLY, B COOTHOLIEHHH 5XM
(5 M1 BozibI Ha 1 T MTOYBHI).

7. ConeByl0 BBITSDKKY HCIOJNIB3YHTE falee
JUTSL OTIPEICTICHUSI KUCIIOTHOCTH TOYBHI (paboTa
17), a BOAHYIO BBITSDKKY — JUISL OIPEICIICHUS
3aCOJICHHOCTH MOYBkI (paboThr 18 u 19).

3agpurcupyiime pezynvmamoul IKc-
HepUMEHMO8 8 MempPaou.
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Pa6oTta 17. OnpegeneHue pH no4YBeHHON BbITAXKU
U oleHKa KUCJTOTHOCTU NOY4YBbI

Ilenv pabomel: M3ydeHne >KOJOTHIECKOTO COCTOSHHS ITOYBHI de-
pe3 OLICHKY €€ KUCIIOTHOCTH.

Hugopmayua. KucnoTHOCTb HNOYBBI — BaXKHBIA HKOJIOTMYECKHUI
(akTop, OMPEAENAIOUINI YCIOBHUS KU3HENEATEIHHOCTH TOYBEHHBIX
OpPraHM3MOB M BBICIIUX PACTEHHM, a TaKKe aKKYMYJIAILUIO U IOJBHIK-
HOCTh 3arps3HuTeNeil B mouse (B mepByro ouepeb MeTauios). [Ipu BbI-
COKOMW KHCIIOTHOCTH YTHETAeTCS POCT U Pa3BUTHE MHOTHX CEIbCKOXO-
3SIMCTBEHHBIX KYJIBTYD, MOJABISCTCS JKU3HEICATEILHOCTh MUKPOOPTa-
HU3MOB. [IpH BBICOKOW KHCIIOTHOCTH IMOYBHI HEOOXOJIUMO MPOBOIUTH
ee m3BecTKoBaHWE. KHCIOTHOCTH MOYBBI ONPEEISIOT, U3MEPssl Belu-
yuHy PH cosieBoii BBITSDKKH. B 3aBUCMMOCTH OT BeiauuuHbl PH mousa
MOXKET OBbITh KHCJIOW, HEUTPAILHOW WIIH IISJIOYHOM:

e pH=4 u MeHee — CUIILHOKUCIIAS,
e pH=5 - kucnas;

e pH=6 - cnabokucnas;

e pH=7 — HeiiTpanbHas;

e pH=8 u Gonee — menoyHasl.

Obopydoeanue uz Komniekma. JI0XKa, 000pyIOBaHHUE IS TIPH-
TOTOBJIEHHS TIOYBEHHON COJIEBOM BBITSKKH (CcM. paboty 16), muHIer,
MUTETKA-KaNeJabHUIA, TPOOUPKU — 2 MIT., IITATUB JIJIS POOUPOK.

Obopyoosanue uz xkabunema: mratu IJIX ¢ koibIoMm, Beckl
y4eOHbIe, pA3HOBECHI.

Peaxmuebt u mamepuapl: PacTBOP MHIUKATOPA YHUBEPCATHHOTO, TO-
TOBasi TOYBEHHAS COJIeBasi BHITsDKKA, PH-vHmMKatopHas Oymara, (GuibTp
OymaxHbIit. [IpuroToBIIeHNE TOUBEHHOM BBITSDKKY CM. B padote 16.

Xo00 padbomui

1. [IpuroToBsTE COJCBYIO MOYBCHHYIO BBITSDKKY JUIsl IBYX 00Opas-
IIOB TTOYBHI, KaK OITMCaHO B padote 16.

2. Onpenenurte PH nouBeHHON BHITSHKKU. J[J1s1 9TOTO HaJICHTE B ABE
MPOOUPKH IO METKH «5 MJI» MOYBEHHYIO BBITSDKKY M MPOTECTUPYHTE
KaXIIbIM U3 CIIOCOOOB:
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a) pacTBOPOM HHIUKATO-
a 0 pa yHUBEPCAIBLHOIO, 100aBHB
B MepBYyI0 mpobupky 3-5 ka-
TeJb pacTBOpa UHIMKATOPA;
0) pH-unauKaTOpHOH OY-
Maroi, OIycTUB KoHel Oy-
Ma)XHOM TOJIOCKH MHHIETOM
BO BTOPYIO TTPOOHPKY.

3. Pesynbrarhl onpenenuTe MO 1BETHOW IIKaie 3HadeHuid PH mis
KaXIIOTO 00pa3iia MOYBHI.
Oopabomka pe3y1bmamos u 6b1600bl

1. Ilo pesynomamam onpedenenus PH kaxcovim memo-
00M 3anoaHUmMe MAOIUYY:

(cunbHOKMCHAS, KHCas,
C1abOKHCIIast, Hel-

TpaJTbHasl, IENOIHAs —
HY>KHOE OTMETBTE)

2. Kaxoit memoo onpedenenus pH nousennoit epimssicku
mounee?

3. Coenaiime 00606wenue 00 IKO102UUECKOM COCHOAHUU
HOU6bl HA OCHOBE NOJIYYEHHBIX Pe3)IbHAMO8.

Hcmonp3yiiTe OCTaBIIYIOCS MOYBEHHYIO BBITSDKKY JUISL CIICIYFOIINAX
paboT.
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Pa6GoTa 18. OnpegerneHne 3acofieHHOCTU NO4BLI MO CONIEBOMY OCTaTKy

Llenv pabompr. N3ydeHne 3aCONIEHHOCTU TTOYBBI IPOCTEHIINM Me-
TOJIOM.

Hnghopmayusa. 3aconeHHOCTD TMTOYBBI XapaKTEPHU3YETCS MMOBBIIICH-
HBIM COJIEp>KaHHEM JIETKOPACTBOPUMBIX MUHEPAJIbHBIX COJEH, 4TO He-
OJIAarONPUATHO CKa3bIBACTCS HA (PU3UYCCKUX U XMMUYECKHX CBOWCTBAX
MOYBEI M CO37aeT HeOIarompusATHBIE YCIOBHS JUIA Pa3BUTHS M POCTa
MHOTHX pacTeHuid. CUIIbHO3aCOJICHHBIE MOYBBI OOBIYHO HETPUTOIHBI
JUTSL BBIPAIIIMBAHUS CEIIbCKOXO03SHCTBEHHBIX KYJIBTYD. Y PAaCTCHHUIA, POU3-
pacTarIyXx Ha 3aCOJICHHBIX TI0YBaX, 3aJIeP)KUBAIOTCS HaOyXaHWE CEMSH,
[[BETEHHE, POCT, CHIDKAETCS ypOKaWHHOCTD. [1pr GOMBIINX KOHIIEHTPALHIX
cosieli HacTymaer rubenb pactenuii. Haubomnee BpenHoe BIMSHUE OKa3bl-
BalOT KapOOHATHI, XJIOPUIBI U CyITb(ATHl HATPHS U KaJIHSL.

Odbopyoosanue u3 Komniekma. Jyna, THNETKAa-KaNeIbHALA,
CTEKJIO TIpeIMETHOE, QUIIBTP OyMasKHBIH.

Obopyoosanue u3 Kabunema:. CIVPTOBKA, IITATUB C KOJBLOM U
OTHE3AIUTHON NPOKIAAKON.

Mamepuansl: BOTHAs BBITSDKKA U3 00pa3IOB MMOYBHI, OTOOPAHHBIX B
pa3HbIx MecTax. [IpuroToBieHNe TOYBEHHOM BBITSDKKH CM. B pabote 16.

Xo0 pabomut

1. Hamecure 1 ka0 IIOYBEHHOH BOI-
HOH BBITSKKU HA IPEIMETHOE CTEKJIO C I0-
MOIIBI0 TUTIETKU-KAIEeIbHUIIBI.

2. OcTOpOXXHO HarpeBalTe MpeaMeTHOE
CTEKJIO 10 WCHApeHus BJIard, He JOIycKas
neperpeBa CTeKJia BO H30eXaHHWE ero pac-
TPECKHUBaHMUSL.
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3. PaccMmoTpuTe CyXO#l COJICBOM OCTaTOK Ha
CTCKJIC HCBOOPYKCHHBIM IJIa30OM W B JIYyIIy.
[ToBTOpUTE IKCIIEPUMEHT HA BBITSIKKE U3 MOY-
BBI, OTOOPAHHON U3 APYTOT0 MeCTa. 3apuCynTe
HaAO0JII0JJTaeMbIH COJIEBOM OCTAaTOK B KaXJOM
ciIyyae.

Oopabomka pe3y1bmamos u 6b1600bl

3agpuxcupyiime pe3ynibmamsl IKCREPUMERMOE 6 MEMPAOU.

O uem ceudemenbcmeyem HAIUUUE CONEEO20 OCHIAMKA
Ha cmekne?

Ha ocnoge conocmaenenus 6uda conegvix OCHMAMKOS
coenaiime 6bvl600 0 CPAGHUMIEILHOM KOauuecmee pac-

meopumbslx coneii ¢ nouse, omoﬁpaunoﬁ U3 pasHslx
mecm.

o 0

% 3
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Pa6oTta 19. OueHKa 3KONIOrM4YecKoro COCTOSIHUSI MOYBbI O CONEBOMY
cocTaBy BOAHOW BbITSKKM

Ieny pabomer: n3ydeHue 3aCONEHHOCTH NOYBBI KOJTHYECTBEHHBIM
METO/IOM.

BrimonHsieTess ¢ MOMOIIBIO TECT-KOMITIEKTOB «XIopuabn», «Cyib-
¢date», «KapOoHaTh. MOXKET BBIMOJIHATHCS TAKKE C TOMOIIBIO KOM-
TUIeKTHBIX Tabopatopuit «<HKB», «ITuenka-Y/xum», «[Tuenka-Y/mousa».

Obopydoeanue. o0OpynOBaHHWE I OIPENENCHUs XJIOPHJIOB,
cynb(aToB, KapOOHATOB M3 COCTaBa TECT-KOMIUIEKTOB «XIJIOPHIBI»,
«Cynbhats», «KapOboHaTBI» U 1.

O06opynoBaHre IJIsl IPUTOTOBIICHHSI TIOYBEHHOW BOAHOM BBITSIKKH
00 roTOBasi MOYBEHHAs BOJHAS BBITSDKKA. [IpUrOTOBIIEHHE MMOYBEH-
HOM BBITSDKKH CM. B pabote 16.

Xo0 pabomot

1. [IpuroToBhTE MOYBEHHYIO BOAHYIO BBITSKKY, KaK OIUCAHO B pa-
6ote 16.

2. OnpeienuTe KOHIEHTPAIIUN B TOYBEHHOM BBITSKKE B MT/IT:

a) XJIOPHIOB — KaK OIMMCcaHo B pabore 11;

0) cynb(daToB — Kak onucaHo B pabore 12;

B) KapOOHATOB W THIPOKapOOHATOB — KaK ONHCAHO B KapTe-
WHCTPYKITUH K TeCT-KOMIUICKTY «KapOoHAThI».

3. YMHOXbTE KaXKI0€ MOJYyUYECHHOE 3HAYCHHE KOHIIEHTPAIIUU B BbI-
TsDKKE Ha Kod(QuImeHT 5><104, MOJTyYUB TEM CaMBIM MaCCOBYIO JIOJO
COOTBETCTBYIOIIEH COJIM B IIOYBEHHOM 00pa3tie B %.

IpumMedanue. 3Hagenne koddduimenta 5x10™4 onpegensercss BeTHIHHON K03 GHIHI-
eHTa oOTHOIIeHHs BobI K mouBe (5:1) u koadduimenTa nepesoa eau-
HHUI] U3MEepeHHs U3 MI/1 (B BBITSDKKE) B MACCOBBIC ITPOLICHTHI
(B cyxoii mouse).

Oopadomxka pe3y1bmamos u vl600bl

3aHecuTe pe3yNbTaThl XMMHYECKOTO aHAIM3a BBITSIKEK B TaOIHILY
M0 MpHUBEACHHOM HIKe Popme. ComocTaBbTe MOMyUYEHHBIE PE3yIbTAThI
C JAaHHBIMH TIPUIIOKEHUS S U OTpeAeNTUTe THIT U CTETIEHb 3aCOJIEHHOCTH
MOYBHI, 3aMOJIHUB COOTBETCTBYIOIHE Tpadbl TAOIHIIBL.
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1. KoHneHTpanus B BbI-
TSHKKE, MI/71

2. MaccoBas 1oJ1s B Cy-
X0H mouse, %

Tun 3aconenus XnopuaHoe; XJIOPHUAHO-CYNb()ATHOE; COIOBOE; CMe-
nragHoe (Hy)KHOE OTMETHTh)

CrerneHb 3aCOJICHHOCTH HesaconenHast; ciiab03acojieHHast; CpelHe3acoIeHHas;

TIOYBBI CHJIBHO3aCOJICHHASI; COJIOHYAK (HY)KHOE OTMETHUTB)

Coenaiime 6b1600bl 00 IK0J102UHECKOM COCMOAHUL NOYEbL
no pe3ynbmamam onpeoeneHus cmeneHu 3acoj1eHHOCHU.

ITpumeuanue. IIpu 0TCYyTCTBUH SKCIIEPUMEHTAIBHBIX AAHHBIX MO KOHLEHTPAIUIM
KaKuX-IIH0O0 coJielf BEIBOJ IeTalTe MO APYTUM THIIAM 3aCOJICHHOCTH.
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Pa6oTta 20. OnpeaerneHue aHTPOMNOreHHbIX HapyLUeHUiA NOYBbI

Llenu pabompr. 03HAKOMJICHUE C PA3IMYHBIMH aHTPOINOTCHHBIMHU
HapyLICHUSIMH Ha 3HAKOMOM YYacTKE MECTHOCTH, IPOTHO3 OTpHLA-
TEJIBHBIX MOCIEICTBUN AJISI OKPYXKAIOLIEH Cpeabl OT Pa3lIWdHbIX Hapy-
LIEHUM.

Hughopmayus. AHTpoOreHHOE BO3JCHCTBHE HA MOYBBI OOBIYHO
NPUBOIUT K HapyUIeHUsM MouBbl. [IpakTnuecku Bcerna HapylIECHHS
MOYBBI SBJISIOTCS CIOXHBIMH, UMEIOIUMH YEPTHI MPSIMOTO M KOCBEH-
HOro BozaelcTBuid. Hapymienus mouBel MOTYT OBITH BBI3BaHbBI M IpH-
POIOHBIMM HPOLIECCAMU — IOXKAapaMHu, CE30HHBIMU KIMMaTHYECKHMHU
SIBJICHUSIMY, BYJIKAHUYECKHUMH IPOLIECCAMHU, CTUXUIHBIMU O€ICTBUAMU
u ap. ITouBBl MOKHO YCJIOBHO paccMaTpuBaTh Kak: HEHapyILICHHEIE, T.e.
CYILECTBYIOLME B €CTECTBEHHBIX MPUPOJHBIX YCJIOBUSX, U HapyLICHHBIE,
T.€. B pa3HOH CTEIEeHH NPeo0Pa30BaHHbIC U N3MCHEHHBIC YETIOBEKOM.

Mamepuanst: xapra (Tu1aH, cxemMa) MECTHOCTH.

Xo0 padomut

1. BriGepure XOpoLIO BaM 3HAKOMBIA Y4acTOK
MECTHOCTH (BOJIM3M ILIKOJIBI, MECTa JKHUTEIIbCTBA,
OT/IBIXA).

2. YKaKuTe BUIbl aHTPOIIOTEHHBIX HAPYIICHUH
MOYBBI, 3aI0JHUB COOTBETCTBYIOLIME TIpadbl B
Tadmue:

CenbCKOX034HCTBEH- IMepekpbiTre OYBEHHOTO MPoduist (yKaxure, uem)

HbIE

Jlecoxo3slicTBEHHBIE Opo3sust 1oy (BETpOBasi, BOIHAS)

IIpoMsImeHHbIE Mexannueckoe HapyieHue (yIULIOTHEHHE, IIepeyBIaXKHe-

HHE, UCCYILIEHHE), 3aMyCOPHBAHHUE, TOKAPHILA, IPYroe

CrpouTenbHble 3arpsi3HeHHe 0B (3aCOJICHUE, 3aKUCIICHHE, 3arPsI3HEHIE
HedTenpoLyKTaMH, yIoOpEeHUAMH, TSHKEIBIMH MeTasa-
MH, PaIHOHYKIHIaMH, IPYToe)

TpancmopTHbIE [NepexprITre U yIIIOTHEHNE TOYBEHHOTO CIIOS
Pexpeannonnsie VYnnoTHeHue, 3aMyCOpPHUBaHUE, TUPOTEHHbIE HAPYIIEHUS
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3. Onuiure, MO BO3MOKHOCTH MOAPOOHEE, HAPYIIEHUS II0YB, 3a-

MTOJTHUB TaONHILY:

1. [Inomans pacopoctpa-
HEHMS

@dopma yyacTka, MPOTKEHHOCTb, IIMPUHA, 00IIast
IIOIIA/b U T.IL.

2. [Ipu3HaKy BBIIBJICHHBIX
HapyLIeHUui

vyl(a.)l(I/ITe, B YEM BbIPaXar0TCs HAPYLICHUSA

3. Crapust HapyIICHUS

Hauanbnas, passurasi, cuibHasi, KaTacTpoduiaecKas
u 1p.

4. Buj aHTpOIIOT€HHBIX
BO3JCHCTBHI, SBUBIINXCS
IPUYMHON HapyIleHUH

VkaxxuTe BUJI BO3ACHCTBHS

5. XapaxTtep Bo3aeHcTBHI
(1O MHTEHCHBHOCTH U TIPO-
JOJDKATETLHOCTH)

Huskoe, cpeztee, BBICOKOE, OYCHB BBICOKOE; IIPO-
JOJDKUTENbHOE, IEPHOANYecKoe (OYEPKHUTE HY K-
HYX-

HOE)

6. Brusinue Ha pUpOJHBIT

OHI/IH.II/ITC, B 4EM BBIPAXKACTCA BIIMAHUC

KOMILICKC

[MpunoxkuTe K OMHCAHHWIO WILTIOCTPATUBHBIA MaTephall. KapThl,
cxeMsbl, poTorpaduu, 3aprcoBKH, 00pas3ubl MIPUPOAHBIX OOBEKTOB U JIP.

Oopabomka pe3y1bmamos u 6b1600bl

1. HanecuTe aHTpONMOTeHHbIC HAPYIICHHS MOYB HA KapTy (IUIaH,
cXeMy) MecTHOCTH. Vcnob3yiiTe qaHHbIE O MECTHOCTH: HAMMEHOBAHUE
HaCeJICHHBIX ITyHKTOB, YJIHII, I0POT, PEK, OPUEHTUPOB U T.II.

2. CporHO3upyiTe 9KOJIOTHUECKUE TIOCIECTBUS OT BBISBICHHBIX
HapylIeHUH.

3. ChopmynupyiiTe npeayiokeHus 1o
CHIDKCHHUIO aHTPOMOTEHHBIX BO3ACHCTBUH
Ha MMOYBY U 10 €€ BOCCTaHOBJIeHHIO (yCT-
paHeHuio Hapymenuit). Cpeau Baimmx
NPEJIOKEHUH BBIIEIIUTE OpraHU3alUuOH-
HBIC ¥ TEXHUYECKHE MEPOTIPHUSTHSI.

3agpuxcupyiime pezynvmamot

IKCnepumMenmoe 6 mempadu .
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Pa6ota 21. BnusiHme NCKYCCTBEHHbIX 3KOMOrMYECKUX CPef Ha pacTeHus
(MogenupoBaHMe 3KOJNTOrMYEeCKUX CUTyauun)

Ilenv pabomer. w3ydeHue BIMSHUS HCKYCCTBEHHBIX 3KOJIOTHYE-
CKUX Cpel, MOAETHPYIOUINX SKOJIOTHUECKUE CUTYalll, HA pACTEHHSL.

Hugpopmayusn. VickyccTBEHHBIE KOJOTHYECKHE CpEbl, HCIOIb-
3yeMble B IJaHHOH paboTe, MOJEIUPYIOT PealbHbIe YKOJIOTUIYECKUE CH-
TyalllH, BHI3BAHHBIE XUMHUYECKUM 3arpsi3HEHUEM II0YB U BOJHBIX HC-
TOYHUKOB. K TakuM cHTyamusM OTHOCSTCS 3acCOJICHHE, 3aKHCJICHHE,
3amieNiayrBaHne, 3arps3HEHNE MOYB TSDKEJIBIMH METaJIaMH M OpTaHu-
YECKUMH COCTUHEHUSIMH, a TAK)Ke 3arpsi3HeHus], 00yCIOBICHHBIEC U30bI-
TOYHBIM (HEpaIMOHAIBHBIM) BHECEHHEM B MOYBY MUHEPAIbHBIX Y100-
PEHUH, U 3arpsI3HEHUS] OPTAHUIECKUMU COCTHHCHUSIMH.

Oébopyoosanue u3 komnaekma:. npoOUpKH — 7 WIT., WITATHB JJIS
npoOUpoK.

Peaxmuevt u mamepuanwt. pactsop ruapokcuna natpus (20%),
pactBop cynbhara Meau (HACHIIIEHHBIN), pacTBOp XJopuaa Kamus (Ha-
CBINIICHHBIN), pacTBOp HHUTpaTa Kaius (HACBHIIICHHBIN), PACTBOP COJIS-
HOW KucinoThl (1:3), pacTBOp CHHTETHYECKOTO MOIOIIET0 CPEACTBa
(CMC), nmoGeru pactenwuii. [IpuroroBieHne pacTBOPOB cM. B 1. 3.3.

Xo00 pabomot

1. [Iponymepyiite Kaxayo u3 7 npobupok. B kaxxayio npoOupky
HaJIeWTe 10 METKH «5 MII» OJIMH PacTBOP COTIACHO TaOIHIIE.

2. [Tomectute B MpOHYMEpPOBAaHHBIE MPOOHPKU MOOETH OAHOTO U
TOTO K€ PACTECHHUSI.

3. HabmonaiiTe 3a M3MEHEHUSIMHU, TIPOUCXOAAIIMMH C PACTCHUAMH
Yyepe3 OmNpeselieHHbIE MPOMEXYTKH BPEMEHH, OTMedash X MO JacaM.
OOpaniaiiTe BHUMaHHE Ha COCTOSIHIE BCEX OPTaHOB PACTEHHUSI.

[Ipumeuanue. XKenatenpHo, 4T00BI HAOIIOACHUS TPOBOAMIKNCEH YePE3 HHTEPBAIIB
2-4 yac.
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1 3aconenue Xopup Ha- Haceuienusrii
OYB Tpust pactBop

2 3akucicHue CostsiHasi Ku- Pactsop (1:3)
0YB ciota

3 Sarena4nsa- T'unpokenn 20%-HbIit
HHE TI0YB HATpHS pactBop

4 3arpsizHeHHE Cynbgar meau | HacpimeHHbIi
TI0YB COJISIMU pacTBop
TSDKEJIBIX Me-
TaJIOB

5 Buecenue Hurpar xanust | Hacelmennsiit
n30bITKA MU- pactBop
HEepaIbHBIX
yaoOpeHuit

6 Brecenue Xnopun kanust | HaceieHHsrit
HU30bITKA MU- pactBop
HEpaIbHBIX
ynobpenuii

7 3arpsi3HeHne CMC HacpiieHHsIi
[OYB OpraHu- pactBop
YECKUMH CO-
€IMHEHUSIMHI

Oopadomka pe3yibmanmos u 6v1600bl

Pesynomamel naonrodenuit 3anecume ¢ maonuuy (2 npa-
661X cmoabua), puxcupys ux 07 Kaxrcoo2o UHMeEpPEana
HabnoeHus.

Coenaiime 6b1600 0 6IUAHUU UCKYCCMEEHHO nPUCOMOE6-
JICHHBIX IKOJ102UUYECKUX cped, Modeﬂupylomux IKon102u-
UecKkue cumyauuu, Ha op2anvl pacmemu?.
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Pa6oTa 22. Monb3a v Bpen NnonuaTumneHa

Ilens pabomut. VI3yueHvie BIUSHUS CKOTUICHUI TBEPABIX 00OBEKTOB Ha
OKPYKAIOIIYIO Cpeay.

Hugpopmayun. BaxHO 3KOIOTHUECKOH TPOOIEMO SBISETCS CKOTI-
JICHHE TBEPHBIX OTXOJOB, CPEIU KOTOPHIX 3HAYUTEIBHYIO YacTh COCTaB-
JISFOT W3ACNUSA M3 CHHTETHMYCCKUX TOJIMMEPHBIX MAaTepPHAJIOB, 00Jalaro-
IIUX BBICOKOH YCTOMUMBOCTBIO K pa3pylIeHuU0. /i1 MHOTHX [TOJIMMEPOB B
MIPUpPOJIE HE CYIIECTBYET MHKPOOPTAaHU3MOB, CIIOCOOHBIX MX Pa3pyIIUTB.
B pesynprare HakammMBaroTCs HepasNaraloliyecs BEIIeCcTBa, HEKOTOpHIC
13 KOTOPBIX MOTYT JJaBaTh TOKCHYHBIE 1 MyTareHHBIE TIPO/YKTHI.

Obopyooeanue u3 KomnaeKkma. HOXHUIIBI, MUHIET, CTaKaH Ha
50 mut — 2 .

Oobopyooeanue u3z KabuHema: CIAPTOBKA, CITUIKU.

Peakmuevt u mamepuanst. pacteop rumpokcuma Hatpus (20%),
pactBop comsHoi kuciaoTHl (1:3), Boma, mpo3payuHblil MOIMITHIEHOBBII
MaKeT, KyCOYKH MOJMATHICHOBOU TUIeHKH (maketa), nuct Oymaru. [Ipu-
TOTOBJICHUE PACTBOPOB CM. B II. 3.3.

Xo0 pabomot

1. Bo3sMuTe B pyKH MONMHATHICHOBBIN makeT. Ka-
KHE TIOJIC3HbIe KauecTBa OH MMeeT? 3alloJIHUTE ero
BO3JlyXOM, 3aTeM BoAoW. IIpomyckaer nu moausTu-
JIeH BO31yX, BOAy?

2. CpaBHHTE MPOYHOCTH MHCYeH Oymaru W IOJu-
STHJIEHA, HaJIOPBaB Kpail pyKamH.

Otpexbre Kycodek 1x1 cMm monmdTHiIeHa, 3aKMU-
T€ €ro NMUHIETOM M MOAO0XKIUTE B MjiamMeHH. UyBcT-
BYETE JIM 3arax?

Coonrooaiime 0CHMOPOIHCHOCHD. 20PAWUIL HOTUIMUTEH
MOoJcem Kaname pacniaeieHHblM MAmepuaiom, npueo-
041 K 0d1cozam.

3. Hanmumimte ypaBHEHUE peakiiuy TOPEHHS MOIUITHIICHA.

4., Onycrtatre MOOYEepPeaHO KYCOUYKH TMIONMATHICHA W Oymaru
(pa3mep 1x1 cM) B pacTBOPHI KMCIIOTHI U 1iei0ud. Ha crenyromiumii 1eHb
IIOCMOTPUTE BHEIIHUNA BUJ| KyCOYKOB M IIPOBEPHTE UX MPOYHOCTH IHH-
LETOM.
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5. [TonouTe KyCOYKH MOJMATHICHA ¥ OyMard B MOYBY (MOKHO B
[[BETOYHBIN Ba3oH). Yepe3 Mecsll MpOBepbTE BHEUIHUH BHUI M MPOY-
HOCTb KyCOYKOB.

Oopadomka pe3yibmanos u ¢v1600bl

@ 3aghukcupyiime pe3ynvmameol IKCnEpUMeHmMos 6 mempaou.

Omeembme Ha eonpochwl.

CIpYL U nPOYee U3 ROAUIMUTIEHA U OPYZUX NOTUMEPOG?

Ilouemy nenwv3n evibpacvieams 6 npupooy naKemol, KAHU-
/ j \ Hmeromea nu ¢ npupooe paspywiumeniu noauImuiena?
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Pa6oTa 23. OnpegeneHue opraHM4eckoro BellecTsa B Noyse

Ilenv pabomet: nzyveHne OOraTcTBa MOYBHI OPraHMYECKUM Bellle-
CTBOM.

Hngpopmanusn. Ilousa, nam BEpXHUU MOBEPXHOCTHBIA CIIOU 3€M-
HOW KOpBI, (hopMHpyeTcsl MOA BO3AEHCTBHEM Pa3MUYHBIX (PaKTOPOB!
MOYBOOOPA3YIOLICH IOPOMbI, KIUMaTa, XHU3HEICATSIBHOCTA PAaCTH-
TCJIIBHBIX W XKMBOTHBIX OPraHM3MOB, aHTPOIIOTCHHBLIX IMPOLCCCOB U AP.
XapaKTepHI)IM CBOMCTBOM IMMOYBbI, OTIMYAIOOIUM €€ OT Pa3JIMYHBIX
TPYHTOB M TIOPOJ, SIBISETCS Iogopojaue. OIHUM U3 HEOOXOJIUMBIX
yCJIOBI/Iﬁ IjIoa0poaursd IMOYBLI SABJIACTCA COACPIKAHUC B Hel Oopranuvye-
CKOT'0 BelleCcTBa, uiu rymyca. He ciydaiiHO MOYBBI, COAEpKaIlle MHO-
ro ryMyca, Ha3bIBalOT Oozamvimu. VICTOUHUKOM (OPMHUPOBAHHS Opra-
HUYECKOTO BEIECTBA B MOYBE SIBJISIOTCS PACTUTEIbHBIC OCTATKH U, B
MEHBIIIEH CTENeHU, OCTaTKu MHKpodayHsl U MakpodayHsl. CocTaB u
coJlep’kaHNe OPraHUIeCKOTO BEIIeCTBA B ITOYBE N3MEHSAIOTCS B MPOIIEC-
ce mouBooOpazoBanus. [lpocteitmuii cocod, ¢ MOMOIIBI0 KOTOPOTO
MOJKHO OIIPENEINTh MPUMEPHOE COJEpKaHHE B MOYBE OPTaHHUYECKOTO
BEIIECTBA, OCHOBAaH Ha €r0 OTHOCHUTENBHOH JIErKOCTH. B oTimume ot
MUHEPATbHBIX YaCTHII, KOTOPbIE TOHYT MPH MOTPYKeHNH o0pa3ma mod-
BBl B BOJY, YaCTHI[Bl OPTaHUYECKOTO BEIECTBA BCILIBIBAIOT K ITOBEPX-
HOCTH, IPUBOJA K paCcCllauBaHHUIO B3BECH.

Obopyoosanue u3z KomnieKkma: TUHEUKA, TOXKKA.

Oébopyooeanue u3z kabunema: 1a00PaTOPHBIA cTakaH OO CTEK-
JIsgHHasg 0aHka o0beMoM 1 11, Boma uncTas.

Mamepuasnwt. 00pa3ibl MOYBHI U3 PA3HBIX MECT.

Xo0 pabomot

1. B cocyn (crakan, 6aHKy) moMecTUTe OOpaserl

1n 1ouBbl 00beMoM okosio 0,3 5. 3aieiite ero BOmON

JIOBEIUTE YPOBEHb BOJIBI B COCYAE 10 00beMa mpumep-
Ho 1 ;1.

2. CopmepxuMoe KoJIObI B30ONTaliTE TIepeMenInBa-
HHEM JUIS CMayMBaHHs IMOYBBI M BBIXOJA Iy3BIPHKOB
BO3/yXa.

[pumeuanwue. [Ipu HEOOXOAMMOCTH NOOAaBETE BOIY K B3BECH, AOBEIsS 00beM 10 1 1.
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3. JlokauTech pacciaOeHUsT B3BECH,
MOCJIE YEeTr0 HU3MEphTE JIMHEUKON 3Haue-
HUS  BBICOTHI CJIOCB OTCTOSBIICHCS U
BCIUIBIBIIIEHM MOYBBI JIUHEUKOM.

4. BrmonHUTe MOAOOHBIN IKCIEpH-
MEHT C KaXJbIM MOATOTOBJICHHBIM IOY-
BEHHBIM 00Pa3IOM.

Obpabomka pe3y1bmamos u ¢vl600bl

1. Onuwume naonrwoaemoe 6 mempaou. Oovacuume,
nouemy 4acmv nOYGbI 6CHILLIA, A OPY2Asl YACHb ONYC-
MuIacey Ha OHO cocyoa 6 suode 0caoka.

2. Pezynomamul usmepenuil blcomul C10€6 nO46bl 0.1
Kajxc0020 UCRBIMAHHO20 00pa3ua 3anecume ¢ mao.u-

hee
. DXH
uy. Paccuumaiitme GCIUYUHY —

HUJICH

3. Conocmasbme Oannvle mabauypl u coeiaiime 6bl6oo
00 omHocumenbHOM H6ozamcmee UCHBIMAHHBIX 00PA3U06
nOU8bl OP2AHUYECKUM 8EULECHIBOM.

128

BepHyTbcsl B KaTanor y4ebHnKoB
http://y4ebHunkn.mHpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http://y4ebHunkn.mHdpopm2000.pd/napisat-diplom.shtml

Pa6oTa 24. O6HapyXeHue TSKenbIX MeTansioB B NoYBax U BogoemMax

Llenv padomul: 03HAKOMJICHHUE C METOJAaMU OOHApyKEHUS TsDKe-
JIBIX METaJJIOB B OKPYIKAIOIIEH cpee.

Hughopmayus. B 3eMHOHI KOpe U B MOYBE BCTPEUAIOTCS BCE XHMU-
YeCKHe 3JIEMEHTHI, B TOM YHCJIE TaK Ha3bIBAEMBIC KTSDKEIbIE» METaJUIbL:
PTYTh, CBUHEI, KaIMHH, Mellb, XKele30 u ap. B pesynbrate nesrenbHO-
CTH 4eNIOBEKa YK€ Ha MPOTSHKEHUH MHOTHX JECATKOB M COTEH JIET Mpo-
HCXOIUT MOCTYIJICHUE TKEIBIX METAIUIOB B OMochepy, 4TO IPUBEIO K
3HAYUTEIFHOMY YBEIHUYEHHUIO COJAEPIKaHUs ITHUX JJIEMEHTOB B OKpY-
XKarolen cpene. 3arps3sHeHHEe BOJOEMOB, OUYBBI U POILYKTOB MUTAHUS
TSDKEJIBIMHA METAJUTAMU TIPE/ICTABIISIET CEPHE3HYIO YTPO3y JUIS 30POBbSI
JIIOZIEN.

[IpoBommMEIE B JaHHOW pabOTe DKCIIEPUMEHTHI TO3BOJISIIOT O3HA-
KOMHTBLCSI C KAYECTBEHHBIMH PEaKUUsIMA Ha HMOHBI pacTpOCTPaHEHHBIX
B [OYBaX W BOJOEMax TSDKENBIX METAIOB — CBHHLA, MEIH, XKeje3a U
OOHApYXUTh WX HAJNYWE B PEaJbHBIX U CMOJIEIHPOBAHHBIX MPoOax
BOJIbI U TIOYBHI.

Obopydosanue u3 KomnjieKkma. BOPOHKA CTEKIISTHHAs, K0JI0a KO-
Hudeckast Ha 50 mur, manouka crekiasHHas, npobupku — 10 mir., ctakan
Ha 50 mu1, GuIbTp OyMakHBIH, IITATHB IJIs IPOOHUPOK, TECT-CUCTEMBI
«Deppym-TecT», «Kynpym-TecT».

Oobopyoosanue uz kabunema: wratuB metawmueckui X c
KOJIBIIOM, Yailia BeImapurenbHas Ne 1, cnupToBKa.

Peaxmuenvt u mamepuanwt: pactBopsl coneil 5%-Hble: poJaHHIa
KaJusg WIM aMMOHHS, JKEJIEe3MCTOCHHEPOAMCTOrO Kanus, JKeIe30CHHe-
POIMCTOTO KaiwWs, alerara CBHUHIA, WOAWIA KalWs, XpoMaTa Kalus,
XJIOpU/Ia Kajusl WK HATpHsi, pacTBOp a3oTHoi# kucioTsl (1:3), pactBop
ykcycHol kucnotsl (1:3), pactBop ammuaxa (10%).

MoyenbHbIE PacTBOPHI, COAEpIXKalue CBHHEI (aleraT CBHHIA),
Menb (cyapdar mean), sxene3o |l (cymsdar xemesa) u xemneso 1 (xo0-
PHII JKene3a).

[TpuroToBneHue pacTBOPOB CM. B II. 3.3.
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Bapuanr 1. O0HapyxeHue HOHOB CBHHIIA

Xo0 pabomot

1. B mpobupky numnerkoi HameiTe 3—4 M1 MOAEILHOIO PacTBOpa
CBHHIIA U 100aBbTe 1 MII pacTBOpa xyopuaa HaTpusl. Onuimure Habro-
naeMoe. 3aKOHYHTE YpaBHEHHE PEaKIH:

Pb(CH,C00), + 2NaCl =

2. B mpoOupky mnumeTkor HayelTe 3—4 M MOAEIHHOTO pacTBOpa
cBHHIIA W A00aBbTe 1 MiI pacTBopa Hommma kanms. Onummre HaOIIo-
naeMoe. 3aKOHYHTE YpaBHEHHE PEaKIH:

Pb(CH,CO0), + 2Kl =

3. B mpoOupky munerkoi HanelTe 3—4 MJ MOIEIHFHOTO PacTBOpa
cBUHIIA U A00aBbTe 1 M1 pacTBopa Xpomarta kanus. Onumurte HabIIO-
naeMoe. 3aKOHYHTE YpaBHEHHE PEaKIH:

Pb(CH,C00), + K,Cro, =
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Bapuant 2. O0Hapy:KeHHe HOHOB MeIH

Xo00 pabomut

1. [IpokanuTe B TUTaMEHU METAIUTHYECKYIO
NETII0 U3 HUXPOMOBOH MPOBOJIOKK JOKpacHa,
OIlyCTUTE METII0 B MPOOUPKY C PACTBOPOM Me-
I ¥ BHOBH BHECHUTE €€ B IutaMsa. HaOmromaiite
XapaKkTepHOe 3eJICHOE OKpaIllMBaHHUE TNIAMEHHU.

2. B npoOupky Haneiite Ha 1/4 ee BBICOTHI
pacTBop Meau, npuieite B Hee 2—3 Mt (130bI-
TOK) pacTBOpa aMMHaka, mepeMernanTe coaep-
KuMoe mpobupku. Omnummrte HabIr0maeMoe.
3aKOHYMTE YPABHEHUS pPEaKIUil:

" 2CuSO, + 2NH,OH =
" Cu(OH), + 4NH,OH =
3. B mpobupky numerkoi Hanewte 3—4 MII MOAEIHHOTO pacTBOpa

Mend U 100aBbTe 1 MII pacTBOpa JKENE3MCTOCHHEPOAMCTOrO Kalusl.
Omumute HabIOgaeMoe. 3aKOHIUTE YPAaBHCHIE PEAKITHH:

" 2CusO, + K, [Fe(CN), ]=
Bapuant 3. O0Hapy:keHUue HOHOB KeJie3a

Xo0 pabomut

1. B npoOupky nuneTkoil HanedTe 3—4 M MOJICIBHOTO pacTBOpa
xenesa (1) u 106aBbTe 1 M1 pacTBOpa KEIE3UCTOCHHEPOIUCTOTO Ka-
qust. Onummre HabmogaeMoe. 3aKOHYUTE YpaBHEHHE PEaKI1H:

* 4FeCl, + 3K [Fe(CN),]=

2. B npoOupky nunerkoi HanedTe 3—4 MJI MOIEIHFHOTO PacTBOpa
xenesa (1) u mobaBeTe 1 M poaHKIa Kamus WId aMMOHEs. OIHIIH-
Te HaOIromaeMoe. 3aKOHYNTE ypaBHEHUE PEaKIIN:

FeCl, + 3KCNS =

3. B mpobupky nunerkoi Hanewre 3—4 MII MOAEIBHOTO pacTBoOpa
xenesa (I1) u mo6aBbTe 1 MJI pacTBOpa JKENE30CHHEPOIUCTOTO KaIHSI.
OmumuTe HabOMI0HaeMoe. 3aKOHIHUTE YPaBHEHIE PEAKITHH.

" 3FeSO, + 2K,[Fe(CN),]=

* YpaBHeHm[ I3TUX peaKum‘z’[ 3alIUCBIBAIOT C IIOMOIBIO YUUTEII.
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Bapuanr 4. Onpesaesienne HAJU4YHMsI HOHOB TSKEJIbIX METALIOB
B BOJe H MIOYBe

Xo0 pabomot

IIpoBenuTe ucciaenoBaHUE HAJIMYUSA MOHOB TSKEIBIX METAUIOB B
BOJIC U3 BOJIOEMA U MOYBHI, B3SATOH BOJHM3M aBTOMArHCTPaIH, MO OAHOM
WM HECKOJBKUM NMPHUBEICHHBIMU BBIIIE PEAKLUSIM, 110 BalIeMy YCMOT-
PEHHIO.

OrmpeneneHre HOHOB B BOJIC ITPOBOIUTE HEMOCPEACTBEHHO B IIPOOe
BOJIBI U3 BogoeMa. Jliist ompeneneHus uX B MOYBE HEOOXOAUMO MPHUTO-
TOBUTH KUCIJIOTHYIO BBITSDKKY M3 ITOYBBHI (BBIIOJIHSETCS B IPHCYTCTBUU
VUUTETS).

1. lMomectute B cTakad Ha 50 Mt mouBy Ha 1/3 ero BBICOTHI.

2. 3aneiiTe mo4By pacTBopoM a3oTHO# kucioTel (1:3). Xoporo
nepeMelIaiTe coaepKUMOe CTakaHa NaJOYKOH ¢ pe3MHOBBIM HAaKOHEY-
HUKOM B T€YCHHE 3—5 MUH.

3. OTouneTpyiiTe WM AEKAHTUPYHUTE COAEPKUMOE CTaKaHa B KOJI-
Oy Ha 50 M.

4. ITIpoBoauTe OOHAPYKEHUE MOHOB TSDKEIBIX METAUIOB B (PHIIBT-
pare.

IToBropuTe TecTMpoBaHue (GUIBTpPaTa, HUCHONB3YSl TECT-CUCTEMBI
«Deppym-TecT» U «KynpyM-TecT».

3agpuxcupyiime nonyuennsie pe3yiomamul IKCHEPUMEH-
ma ¢ mempaou.
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7. 9KONNOrM4YECKUE UCCITIEOOBAHUA
MO TEME «OKPYXAKLLUAA CPEOA U
30OPOBbE»

7.1. BBogHaa nHcgpopmauus

Oxpy>Kkaromiasi cpeia MpsiMO M KOCBEHHO BIIMSET Ha 3[0POBHE Ue-
noBeka. Bo3ayxom denoBek ABIIINT, BOAA BXOAWUT B COCTAaB MHILEBBIX
MPOJYKTOB, HA MMOYBE MPOU3PACTAIOT HEOOXOUMBIE ISl HAIIIETO ITHTa-
HUS TIPOIYKTHI — BOT OCHOBHBIE CITOCOOBI BO3JIEHCTBHS OKpY Karomiei
CpeIbl Ha 3/I0pOBBbE YeNOBEKa. 3arpsi3HEHHUs] BO3yXa, BOABI U MOYBEHI
00pa3yloT OCHOBHBIE XMMHUYeckue (akTopsl cpensl. Kpome xummue-
CKUX (DaKTOpOB 3arpsA3HEHUS Cpellbl, BBIICIAIOT elle (UINIECKHEe
(trym, BHOpAIHS, 2JIEKTPOMArHUTHBIC MOJSI U T.I1.), MUKPOOHOJIOTHYE-
ckue (3arpsA3HEHHs MATOTCHHBIMM MHUKPOOPTaHM3MaMH), paaHaIldoH-
Hble. B KaxjoM ciiydae He0OX0MMO paccMaTpHUBaTh KOHKPETHEIE (ak-
TOPBI BO3IEHCTBUS OKPYXKAIOMIEH Cpeasl Ha 3I0POBhE YEIIOBEKAa U CO-
OTBETCTBYIOIINE TIOKa3aTeau. PaccMOTpUM HEKOTOpHIE U3 HUX.

7.1.1. U3y4yeHune 3KONOrm4ecKom onacHoOCTU 3arpsi3HeHUn
TAXeNnbIMU MeTaniamMu

BONBIIMHCTBO XMMHYECKUX DIIEMEHTOB BXOOUT B COCTaB »KHUBBIX
OpraHU3MOB, B TOM YHUCJIE U OPTaHU3Ma YEJIOBEKa.

N30BITOK WM HEOCTATOK TEX WM MHBIX 3JIEMEHTOB B OpraHU3Me
MPUBOJIUT K 3a00JIEBAHUIO, a MOMAJaHUE B KUBOW OpraHW3M COC/IUHE-
HUU HEKOTOPBIX AJIEMEHTOB HEPEAKO MPUBOIUT K TSKEIBIM MOCIEACT-
BussM. Oco0oe MecTO B ATOW CBSI3M 3aHUMAIOT COCTUHEHHUs, CONEpIKa-
IIHE TSKEIbIe METaIIHI.

Ceuney u ezo enusaHue Ha iicuevle opzanuzmvl. COCIUHCHUS
CBUHIIA ABJIAIOTCA 3arpA3HUTCIAMU BO3AYyXa U IIOYBBI, KyJla OHM I10IIa-
JIAl0T MPEUMYIIECTBEHHO C BBIOPOCAMU HEKOTOPHIX MPOMBIIUIEHHBIX
npennpusatuii. [Ieuth, comepikamias COeAMHEHWS CBHHIA, OCENAeT Ha
pacTeHus M BBI3BIBACT y HUX 3aMeiiieHue mporecca hortocunresa. Ho-
HBI CBHHIIA BBI3BIBAIOT MOTEPIO KIETKAMU PACTEHUI Typropa, B pe3yib-
TaTC 4YCro JIMUCThbA CTAHOBATCA I[pHGHBIMH. 3anH3HeHI/Ie CBHHIIOM 06’[)-
€KTOB OKPY’KaloIIeH Ccpeibl MPUBOAUT K CYIIECTBEHHOMY CHUXCHHUIO
KadyecTBa CEIbCKOXO03SICTBEHHOM MPOyKIIHUH.
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Meov u 300posve uenosexa. Conepxanvie M B BUAC paszind-
HBIX COCAMHCHHI B YEIOBEYECKOM OPTaHMU3ME COCTaBIsIeT OKOO 1 mr
Ha 1 xr Beca. Menpb IS YenoBeKa sSBISICTCS MUKpoasieMeHToM. Hemoc-
TaTOK MEAW MPHUBOJIUT K YXYIIICHUIO COCTOSHHUS KPOBEHOCHBIX COCY-
JIOB, 3a00JICBAHUI0O KOCTHON CHUCTEMBI, BOSHUKHOBEHHUIO OMYXOJICH; 13-
OBITOK XK€ MEJH B PA3IMYHBIX TKAHSIX MPHUBOIUT K TSHKEIBIM KOXXHBIM
3a005IeBaHUSAM: KPACHOH BOTYAHKE, apTPUTY U JIP.

Keneso u 300poeve uenoeexa. B opranusme yenopeka Becom 70
Kr mpuMepHo 3,5 T xkele3a B BUJIE Pa3IMuHbIX coequHeHuin. OCHOBHAS
Macca jkeJie3a HaXOIUTCS B IPUTPOIHTax KpoBU. IMeHHO kene30 mo-
MOTAeT 3aXBaTBIBATh KHUCIOPOJA W OTIABaTh €ro TaM, TJIe OH HeoOXxo-
M. TIpu HefocTaTKe JKene3a HacTymaeT MaJloKpoBHe (aHeMus).

Jyis oOHapyXeHUs COCIMHEHWI CBUHIIA, MEIH, XKelie3a B OKPY-
JKaIOIIEH cpelie CYIIECTBYIOT KaYeCTBEHHBIE PEAKI[MK Ha UX HOHBI (CM.
paboty 24). TTonyKoauueCTBEHHBIE ONMPEEICHUS BBITOTHIIOTCS C IMO-
MOIIBIO TECT-CUCTEM M TECT-KOMILJICKTOB.

7.1.2. OueHka KayecTBa NPOAYKTOB NUTaHUSA MO COAEPXKAHUIO
B HUX HUTpaATOB

ITpobsema 3arpsi3HeHus MPOAYKTOB MHUTAaHHWS HUTpaTaMu (MOBBI-
NICHHOE COJICPYKAHUE HUTPATOB B MPOAYKTAX MUTAHUS) AKTyalbHa JUIs
OIICHKH KadecTBa OBOIIEH, PPYKTOB, pa3IMIHBIX COKOB. JTa mpobdieMa
BO3HHKIIA CPAaBHUTEIHEHO HEAABHO, B CBSI3U C Pa3BUTHEM 3HAHUH O TIPU-
YHHAX OHKOJIOTMYECKUX 3a00JICBaHHIA.

3arpsi3HEHHE TMOYB M MOBEPXHOCTHBIX BOJ COSJIMHEHUSMH a30Ta
00YCIIOBJIEHO HE CTOJBKO TII00aNbHBIMH MPOIIECCAaMH UX 00pa3oBaHMs
B arMocdepe, CKOIbKO OCCKOHTPOJBHBIM HKCIOJIb30BAHHEM a30THBIX
ynobpennii (B OCHOBHOM HHTPATOB) B CEJILCKOM Xo3siictBe. Hutpar-
AQHHOH OYEHb IMOJIBUKEH B €CTECTBEHHBIX YCIIOBHUSX, TAK KaK HHUTPATHI
XOPOIIO PACTBOPUMBI B BOJIC U HE CBSA3BIBAIOTCS YaCTUI[AMH [TOYBHI.

T'oBOpst 0 HUTpaTax, MbI MOJPa3yMeBacM, B OCHOBHOM, PACTBOPH-
MBIE COJIM a30THOH KUCIOTHI ¢ katHomamu Na®, K, Ca2+, MgZ+. Hur-
paThl SABJSIOTCS €CTECTBEHHBIM KOMIIOHEHTOM IOYBEHHOT'O PacTBOPA.
[Nomanmast B pacTeHUs, OHM YaCTUYHO YCBaWBAIOTCS M CTAHOBATCS €CTe-
CTBEHHBIM KOMIIOHEHTOM TKaHeW opraHu3ma. HUTpaThl SIBIAIOTCS Jier-
KOPacTBOPUMBIMH coisiMu (B 1 JT BOJABI WM MOYBCHHOM BIIATH TPH
20°C moxer pactBoputbesi 10 88 v NaNO; mwiu 126 r Ca(NOs),), u
JIETKO Pa3HOCSTCS TPYHTOBBIMH BOJIAMHU.

134

BepHyTbcA B kKaTanor y4ebHunkoB
http://y4ebHnkun.nHcpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http://y4ebHunkn.mHdpopm2000.pd/napisat-diplom.shtml

HutparHble ynoOpenust (amMMmua4Hasi, KajduilHass U HaTpueBas ce-
JMTPBI) CIEIyeT BHOCUTD B IIOYBY, CTPOTO COOIOAAsT arpOTeXHUYECKIE
peKoMeHanuu. B NMpoTHBHOM cily4ae OCHOBHAsi Macca HUTPATOB IIO-
najaeT B BOJOEMBI, BBI3bIBAs HX 3arpPsA3HEHUE U YCKOPEHHYIO 3BTPO(U-
kauuto. [1o 3Toi mpuynHe BHECEHHE HUTPATHBIX yJIOOpPEHHH B IOYBY,
HAMEIOIIEE YacTO HEKOHTPOJIUPYEMBIM XapakTep, YYEHbIE Ha3bIBAOT
HaMEPEHHBIM 3arpA3HEHHEM OKPY>KaOIIEN Cpenbl.

Cy1mecTByeT HECKOJIBKO MEXaHU3MOB TOKCHYECKOTO BO3JCHCTBHS
HUTPAaTOB Ha opraHu3M yenoBeka. Camu mo ceOe HUTpaTbl OTHOCH-
TEJIPHO MAaJOTOKCHYHBI (OTHOCHTENIBHO JAPYTHX pacHpOCTPaHEHHBIX
TOKCHKAHTOB), B OMOJIOTHYECKO Cpejie B pe3ysibTaTe OMOXUMUYECKHX
peakuuii OHU NPEBPALIAKOTCSA B HUTPUTHI, WM COJIM a30TUCTOM KHCIIO-
Tl (HNO,). HuTpuThI 1asee B KelyA0YHO-KHIIEYHOM TPAKTe YeToBeKa
(B xucnoit cpexe) B3aMMOJAEHCTBYIOT C COCTMHEHHSMH, MMEIOIIHMHU
BTOPUYHBIE aMUHOTPYIIIBI, W TNpeBpainaloTcss B N-HUTPO30aMHHHI ,
KOTOpBIE SIBISIFOTCSA KAaHIEPOTeHHBIMH COCTUHEHUSIMH, T.€. CIIOCOOCT-
BYIOT 00pa30BaHMIO 3JI0KaueCTBEHHBIX omyxouseH. [Iponece obpaszosa-
Husg N-HHTPO30aMHUHOB MOKHO NPUOIKEHHO OMHCATh CIeAyIOIeH
CXEMO:

NO; —H s NO; ;

YNH +NO; +H*——> N-N=0+0H".

Hurtputsl Tokcnunee mutpatoB B 450 pa3. Iloctymas B KpoBb,
B3aMMOJICHCTBYIOT C T€MOTJIOOMHOM KpPOBH M OJOKHPYIOT €ro JbIxa-
TENbHYIO0 (DYHKIHMIO, IpeBpallas 4yacTb TeMOrJIOONHA B METIEeMOTIIO0NH,
HE CIIOCOOHBIH MEePEHOCHTh KUCIOPOJI OT JIETKUX K TKaHsaM. [Ipu oOpa-
30BaHUK OOJIBIIOrO KoJmdecTBa Metremorioouna (30-40%) Bo3HuKaeT
KHCJIOPOJTHOE TOJIOJIJAaHHE TKaHEH, YTO MOKET BBI3BaTh MOPAKCHUE 1ICH-
TpaJbHOM HEpBHOW cucTeMbl. [Ipu conepkaHuM B KPOBH METTEMOTJIO-
ouna 15-20% y 4yenoBeka BO3HHKAET JIETKas CI1a00CTh, TOJOBHAsI 0OJIb,
CHHIOIITHOCTb.

Taxum oOpa3oM, OOPOTHCS HAAO HE C HUTPATAMH, a C HapyIICHHS-
MH arpOTeXHHYECKHX HOPM ¥ TIPAaBWJI, TMPHBOIAIINX K 3arps3HEHUIO

* N-HUTPO30aMUHBI — COEIMHEHHUS, UMEIOIIHE B MOJIEKYJIe IPYIITy > N-N=0.
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OKpYy’Karomel cpenbl U M30BITOYHOMY COJEpPKAHHIO HUTPATOB B TPO-
nykTtax. Kpome Toro, mpespailleHHE HUTPATOB B TKaHAX OBOINEH U
(dpyKTax mporekaeT, Kak W Jiro0as XMMHYECKasi peakiys, BO BPEMEHH.
[TosTomMy I «caMOOUYHWIIEHHS» OBOIIEH W (PPYKTOB OT HUTPATOB CY-
IIICCTBEHHBIM SIBJISCTCS CPOK XpaHeHus. Tak, 3MMOH U OCOOCHHO Bec-
HOI HUTpPATHI B KonnyecTBax, npessimaronmx [1JIK, MoxxHO BCTpeTUTh
JIMIIb B CBEXEH 3€JICHHU.

Ilome3Ho mpuBecTH CleAyIOUINe CHPAaBOYHbBIE JaHHBIE. CMEPTENb-
Has J103a HUTPATOB JUId 4ejioBeKa cocrasiser 8—15 r; momyctumoe cy-
TouHOe ToTpebienne — He Oonee 5 mMr Ha 1 kr Beca yemoseka. [1JIK
HUTPATOB B Boje BomoemoB — 45 mr/m; B mouBe — 130 mr/kr (kmace
omacHocTH 3). JlaHHBIE O JOMYCTHMOM COJCPKAHHH HUTPATOB B OBO-
max u QpyKTax mpuBeAeHs! B Ta0u. 13.

Tabnuma 13

MpepenbHO AonycTUMbIE YPOBHU coaepXaHUsl HATPaToOB B NpoAyKTax
pacTUTeNbLHOro NpPoMCcXoXxaeHus
(CanluH 42-123-4619-88)

1 ApOy3sl 250 -
2 BuHOTrpazg cToIOBBIX COPTOB 60 -
3 JlpiHu 90 -
4 3eneHble  KynbTypsl (cajaT, IIMHHAT,

IIaBeJib, KallycTa callaTHas, NeTPYILKa,

cenbjiepei, KUH3a, YKPOII U JIp.) 2000 3000
5 Kabauku 400 400
6 Kanycra 6enoxouannas

— pannsist (1o 1 ceHts6psi) 900 -

— MO3IHSS 500 -
7 Kaprodens 250 -
8 MopKkoBb,

— pannsist (1o 1 ceHTs6psi) 400 -

— IO3HsAA 250 -
9 Orypist 150 400
10 | Tepeu cnagkuii 200 400
11 | HpoxykTsl merckoro mnutanus (KOHCEp-

BUPOBaHHBIE (DPYKTOBBIEC COKH U IIOPE) 50 -
12 | Tomarsl 150 300
13 | sGnoku, rpymu 60 -
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[Ipr KOHTpOIIE MHIIEBHIX MPOMYKTOB YYaIIHECs OMPEAEISIIOT CO-
Jep>kaHle HUTPATOB B OBOWIAX, (PpykrTax, cokax, cupomnax u T.1. [Ipu
3TOM C IOMOIIBIO HUTPAT-TECTA BBIMOJHAIOTCSA ONEPALUU B MOPSAIKE,
OTMCAaHHOM B MHCTPYKIIHH.

C pa3BepHYTHIM IIJIAHOM U ONHCAHUEM YPOKa, ITOCBSIIEHHOTO KOH-
TPOJIIO KA4eCTBa OBOILEH U QPYKTOB MO COACP)KAHUIO B HUX HUTPATOB
C MOMOIIIBIO HATPAT-TECTa, MOYKHO 03HAKOMHUTHCS B pyKoBoacTBe [17].

7.1.3. U3yyeHune BO3OeNCTBUSA BpeOHbIX XMMUYECKUX (haKTOPOB Ha
300pOBbe YenoBeka

BozneiictBue xumudeckux (HaKTOpOB H3y4aeTcsi B HACTOSIIEM
MPAKTHUKyMe Ha TMpHUMepax BIUSHHUS KHUCIOTHOCTH CPEIbl, HUKOTHHA
TabaYHOTO JpIMA, AHTHOMOTHKOB, a TAaK)KE alKOTOJS WU TSDKENBIX Me-
TaJJIOB Ha OETKU U PepMEHTHI.

Cucrema «pepMeHT-(DaKTOp CPeaspl» ITOCTATOYHO WH(OPMATHBHA.
C onHOM CTOPOHBI, PEPMEHTHI UMEIOT OCJIKOBYIO MPHUPOAY, C IAPYroi —
OHHU TMPOSIBIIIOT KaTATUTUYECKUE CBOWCTBA, T.€. BIUSIOT Ha CKOPOCTbH
OMOXMMHUYECKUX peaknuid. B kadecTBe WMHIUKATOpa IMOCIEACTBHNA Op-
raHU3Ma YeJI0BeKa Ha BO3JEHCTBHUA XUMHUYECKHX (PAKTOPOB MOTYT CITy-
XKHUTh aMWJIa3bl — OCOOBIE XMMHYECKHE COEAWHEHMS, OTHOCHMBIE K
(hepMeHTaM CITIOHBI.

B oTBeT Ha BO3ACHCTBIE XUMHYECKIX (PAKTOPOB BKIIOYAIOTCS pas3-
JMYHBIE MEXaHU3Mbl B OpraHM3MeE YelIOBeKa, HallpuMep, MPOUCXOIUT
CHI)KEHHME aKTUBHOCTH (MHaKTHBaiwsi) pepMeHToB. CHIDKeHHE (hepMeH-
TATHBHOW aKTUBHOCTH, U3y4acMOM B IMPAKTHKyME, TPEACTABIIET COOOI
HEOTHEMIIEMYIO YacTh KOMIUICKCA OTBETHBIX PEaKIWi OpPraHW3MOB Ha
BO3JICHCTBIE XMMHUUYECKUX 3arps3HUTENICH Pa3iInIHON IPHPO/IBL.

Juama3on 3HadeHuidt pPH, mpu KOTOPBIX aKTHBHOCTH (hepMeHTa
MaKcUMalbHas, Ha3bBalOT PH-onTuMoM. pH-onTUMyM BBICIIMX Opra-
HU3MOB OTpaKaeT pPeakuuu OENKOB Ha BHYTPEHHHE W3MEHEHHs KOH-
LIEHTPAIlMH HOHOB BOAOPOa B OMOJIOTHUECKUX CpeflaX, OpraHax U TKa-
HSIX, TIPOUCXOJISIINE NP PA3IUYHBIX HAPYIICHHSIX OOMEHa BEIISCTB H
1O APYTHM IpUYMHaM. PH-onTHUMYM (epMEHTOB CIIIOHBI YEJIOBEKa CO-
crasmsier 6,8-7,0. [lonmygaembie B IpakTUKyMe pe3yIbTaThl COOTBETCT-
BYIOT 30HE ONTUMyMa (KOHTPOJIbHAsI POOHUPKA) U IKCTPEMATIBLHBIM 30-
HaM (OMBITHBIE TPOOHPKH).

V3MeHeHne KOHIEHTpalM MOHOB BOAOPOJIAa B OKpPY’KaloIIeH cpe-
JIe MOKET MPOUCXOANTH, HAIIPUMED, BCIEACTBHE KHUCIOTHBIX IOXKICH.
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SIBIieHVe TOBBIICHHUS KUCIOTHOCTH CpPe/ibl TYOUTEIhHO MPEXIE BCEro
JUISL T€X OPTaHU3MOB, BHYTPEHHSSI Cpelia KOTOPBIX U3MEHSETCSI B COOT-
BETCTBHU C M3MEHECHUSMH COCTaBa BHEINHEW cpenbl (MUKPOOPraHU3-
MbI). OpraHu3Mbl BBICIIHX TTO3BOHOYHBIX KMBOTHBIX CIIOCOOHBI IMOJI-
JICP)KUBATh TOCTOSHCTBO BHYTPEHHEH CpeIbl CaMOCTOSTENBHO (KH-
CIIOTHBII TOMEOCTa3).

AHTHOMOTHKH — crenuduuecKkrie XMUMHUYECKHE BellecTBa, oOpa-
3yeMble MUKPOOPTaHHU3MaMU U CIIOCOOHBIE B MAJIbIX JI03aX OKa3bIBaTh
n30HMpare’IbHOe TOKCHUECKOEe IeHiCTBUE HA JPyrue MUKPOOPTaHU3MBI U
KJIETKH. AHTHOHOTHKH (OJIETETPUH, SPUTPOMHUIIMH), TaK K¢ KaK U TO-
BBIIICHHAS! KUCJIOTHOCTD, BBI3BIBAIOT CHIIKCHHWE aKTUBHOCTH (hepMeH-
TOB CJIFOHBI, YTO OTPa)KEHO B MIPAKTUKyMe B paboTte 28.

[Tox BaMsHMEM BHEMIHMX (AaKTOPOB (M3MEHEHHE TEMIIEPaTypBbl,
COJIEBOTO COCTaBa cpejbl, PH, meiicTBHs paguannu) CBA3M B MaKpOMO-
neKyJe Oellka pa3phIBalOTCs, U CTPYKTypa Oelka, a cleloBaTesbHO, U
€ro CBOWCTBA MEHAIOTCS. DTOT MPOLECC HA3bIBACTCS JEHATypauuei.
Jenaryparust MOXeT OBITh 00paTUMON M HEOOPATHMOIA.

OnHuM U3 QakTopoB, HEMTOCPEICTBEHHO BIUSIONMIMX Ha COCTOSHHE
OpraHu3Ma, sIBJSIETCSl BEJIMYMHA KOHLEHTPAUU AMOKCHIA YIIIEpoJa B
kpoBu. [Ipoliecc MpIXaHUS 4YeNOBeKa YAOOHO HM3y4aTh, M3MEpss KOH-
HEHTPALUIO TUOKCHIA YTIepoJia BO BIBIXa€MOM U BBIJIBIXaEMOM BO3-
nyxe. [lomyyaeMble KOMMYECTBEHHbIC JaHHBIE O KOHIEHTPALUH 3TOTO
rasa yn1o0HO MHTEpIPETHPOBATH MPUMEHHUTEIBHO K COCTOSHHIO 3710pO-
Bbsl YENIOBEKA, a TAKXKE CBA3BIBATH C APYTMMH MOKA3aTENIAMU TCHXODU-
3HOJIOTHYECKOTO CTATyCa OpraHu3Ma.
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7.2. KapTbI-MHCTPYKLUU K ONbITaM U NabopaTopHbIM
pabortam

OnbIT 5. 3KCI'Ip9CC-aHaJ'IVI3 BblAbIXaeMoro so3gyxa Ha cogepxaHue

yrneKkucnoro rasa ¢ noMmouwb MHOUKATOPHbIX pr60K

Ilenv onvima: cpaBHUTENBHAS OLICHKA COJICPMAHHUS YTICKHCIOrO
ra3a BO BJIbIXa€MOM U BBIJIHIXa€MOM BO3/IyXe KaK [MOKa3aTeis BO3IyXO-
0OMEHa TPH JbIXaHHH.

Hughopmayus. Onaum u3 HakTOpOB, HEMOCPESICTBEHHO BIUAIO-
IIMM Ha COCTOSIHUE OPraHW3Ma, SIBIISICTCS KOHIIEHTPAIIHS YTJIEKUCIIOTO
raza (muokcuaa yrieponaa) B KpoBU. OCHOBHBIM PEryJISITOPOM 3TOTO
napaMerpa SIBJISETCS MPOIECC JbIXaHUs, B XOJ¢ KOTOPOrO OpraHu3M
YeoBeKa OCBOOOXKIAETCS OT TUOKCHJA Yriepoja Kak MpOIyKTa JKH3-
HelesATeNbHOCTH. KOJM4ecTBeHHBIE JaHHBIE O KOHLEHTPALUU 3TOTO
raza B KPOBH W BBIIBIXaCMOM BO3JyXe IO3BOJISIFOT CIICHUAIACTAM
OMpPENIeNIATh TOKA3aTeN MCUXO(PU3UOIIOTHIECKOTO CTaTyca OpraHu3ma
1 3710pOBbsSI YEITIOBEKA.

KonmenTpanus yriekucioro rasa Bo BasixaeMoM (aTMochepHOM)
Bo3ayxe cocraBusier 0,03-0,04% 006., B TO BpeMs Kak BO BBIIBIXaEMOM
BO3yXe comepkutcs okoio 4% 06. atoro raza. O cpaBHUTEIHHOM CO-
Jep KaHUH JUOKCHUJIA YTIIepo/ia BO BABIXaEMOM U BBIJBIXaEMOM BO3JyXe
MOXKHO CYIHThH 10 Pe3yJbTaTaM XMMHUYECKOTO aHaJM3a BO3JyXa C IO0-
MOIIbIO HHIUKATOPHBIX TPYOOK M Hacoca. BhIMoTHEHUE JaHHOTO OTIbI-
Ta TO3BOJISIET HATIAIHO MPEICTaBUThL HEOOXOIUMOCTh d(DPEKTHBHOTO
BBIBEJICHUS YTJIEKUCIIOTO ra3a W3 OpraHu3Ma i HOPMAaJIbHOW KHU3HE-
JIeATeNTLHOCTH YeJloBeKa. MCronb3ys WHIUKATOPHYI0 TPYOKY C MOAXO-
JSIIAM  JTUANa30HOM H3MEPEHUH, MOXKHO KOJMYECTBEHHO HW3MEPHTh
KOHLICHTPALHIO YTJIEKHCIIOTO Ta3a B BBIABIXaEMOM BO3IyXE.

CM. Takxe HHPOPMAIHIO K ONBITY 3.

Xo0 pabomut

BrImonHeHre JaHHOTO SKCIEPHMEHTa aHAIOTHYHO OMBITY 3 (CMOT-
PH COOTBETCTBYIOIIYIO KapTYy—HHCTPYKIHIO), HO HMEET HEKOTOphIC
0COOEHHOCTH, CBSI3aHHBIE C OTOOPOM MPOOKI BBIBIXaEMOTO BO3yXa.

1. IlpuroToBbTE W pAacCHpaBbTE MOJIMITUICHOBBIA TAaKET U3 KOM-
IJICKTA.

[Ipumeuanue. [lakeT JOKEH OBITH YHCTHIM U CYXUM.
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2. Cpenaiite BBIIOX B NAKET, HAION-
HSsl €r0 BBIJBIXaEMBIM BO31YXOM.

3. 3arepMmeTusupyiiTe Haker, 3a)kaB
€ro ropJIOBUHY PyKOH.

4. Bo3pMmuTe 3apaHee IPUTOTOB-
JIEHHYI0 M BCKDBITYIO HHJIUKATOPHYIO
TpyOKy, BcTaBbTe B Hacoc. lIpuoTkpoiite
IakeT ¥ OBICTPO NOMECTUTE TyAd UHIU-
KaTOpHYIO TpyOKy C HacocoM, I10CJI€ 4ero
MaKeT CHOBA 3ar€pMETU3UPYNUTE, 3aKUMast
PYKOM, KaK IOKa3aHO Ha PUCYHKE.

5. [IpokaunBaiiTe yepe3 HHAMKATOPHYIO TPYOKY BO3IYyX M3 MEIIKa.
HNuTeHcuBHAs CUHSS OKpacKa IOSBISETCSA Cpa3y ke, 4YTO CBUACTEIb-
CTBYET O BBICOKOM COJEP>KAHMM YTIEKHCJIOrO ra3a B BBIIOXHYTOM
BO3JYyX€.
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Pa6ota 25. OLeHka kayecTBa NPoAYyKTOB MUTaHUs
no coaepXXaHUio B HUX HUTPaTOB

Llenu pa6omer. oueHKa KadecTBa MPOAYKTOB MHUTaHHsA U (GopMmu-
pOBaHNE HaBBIKOB PAllMOHANBHOTO MOTPEOICHHS IPOJYKTOB Ha OCHOBE
CBEJICHHH O COZIEP’KaHUH B HUX HATPATOB

Hugopmayua. TlpobiieMa OUEHKH 3arpsS3HEHHOCTH TPOJYKTOB
MUTaHW XMMHUYECKMMH BEIIECTBAMHU UMEET HETOCPEICTBEHHOE OTHO-
LIEHHEe K KayecTBY MPOAYKTOB MUTAHUS — OBOILEH, (QPYKTOB, COKOB,
OyTunupoBaHHOW Bompl. Conmep)kaHWE HUTPATOB B NPOAYKTaX MHUTAHUS
CTaJI0 OJJHUM M3 BOKHBIX ITOKa3aTeNeld MX KauecTsa, Mpexkae Bcero, Oia-
rofaps pa3BUTHIO 3HAHUN O TIPUYMHAX OHKOJIOTHUYECKUX 3a00JICBaHUH.

HuTtpats! gBistOTCS €CTECTBEHHBIM KOMIIOHEHTOM MOYBBEL. OHH, B
BHJE Pa3IMYHBIX COCIWHEHHH, TAKXKE BHOCATCSA B IOYBY B KAadeCTBE
yAOOpeHusi MpH BBIPALMBAHUU CENbCKOXO3SIMCTBEHHON MPOMYKIHH.
Hutpar-aHnoH O4YeHb MOJBMKEH B €CTECTBEHHBIX YCIOBMSX, TaK Kak
HUTPAThl XOPOILIO PAaCTBOPUMBI B BOJIE U HE CBA3BIBAIOTCS YacTULIAMU
MOYBbI. 3arpsi3HEHHE IMOYB M TOBEPXHOCTHBIX BOJ HHUTpaTamMHu 00Y-
CJIOBJICHO HE CTOJIbKO €CTECTBEHHBIMH IpOIleCCaMH UX 00pa30BaHUs U
MUTPALUY, CKOJbKO OECKOHTPONBHBIM HCIOJIb30BAHUEM a30THBIX
ynoOpeHuii (B OCHOBHOM HUTPATHBIX) B CEIBCKOM XO3SHCTBE.

Camu o ceGe HUTPAThl OTHOCUTENIBHO MaJIOTOKCHYHBI, OZHAKO B
OpraHu3Me 4YellOBeKa, B pe3yJbTaTe OMOXMMHYECKHX pEaKIHid, OHU
MIpeBpaIIaloTCd B HUTPUTHL. HUTPUTHI, UM COMM a30TUCTON KHUCIIOTHI
(HNOy), Tokcuunee HutpatoB B 450 pa3. CyIiecTByeT OpHEHTHPOBOY-
Hasl BEJIMYMHA NPEJENIbHO JOIyCTUMOIO CYyTOYHOIO IOTPeOIeHUs HUT-
partoB uyesoBekoM — 5 Mr Ha 1 kr Beca. laxke eciy NpOLyKT COOEPKUT B
ce0e IOMyCTUMYIO KOHIIEHTPALMIO HUTPATOB, €T0 HEYMEPEHHOE YIOT-
pebreHne MOXeT HaHECTH BpeJ OpraHu3My. 3Has KOHLIEHTPAIHIO HUT-
paToB B MPOAYKTE MUTAHUSA U KOJHUYECTBO MPOTYKTa, YIOTpeOJIeHHOE B
MUILy B TEUCHHE JHS, MOKHO PacCUMTATh MOTPEOJICHHOE KOJIHYECTBO
HUTPATOB. /3MepHB KOHLIEHTPALNIO HUTPATOB B IPOAYKTaX IHUTAHUS,
MOKHO HE TOJIBKO ONPEAEIUTh MX MPHUTOJHOCTH I NMUTAHWs, HO U
OLIEHUTH JAOIYCTHMBIE KOJMYECTBA OTPEOICHNUS.

Jannyro paboTy peKOMeHAyeTcsl MPOBOIUTH O TPyINIaM, MpuIeM
Ka)KAasl FpyIa OLeHUBAET OJUH B IPOAYKTOB.

Oébopyooeanue u3 Komniaekma. HOXXHULBI, IUHLET, CKAaJbIIEIb,
yamka Iletpu, TecT-cucrema «Hutpar-TecT».
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Oopasyvl 0na mecmuposanus:. oBouy (kapTodens, orypusl, Ka-
MyCTa, peanc u ap.), GpykTsl (s010KH, TpyIIn, OaHaHbI, apOy3bl U Ip.),
3eneHb (YKporl, JyK 3eJeHbIH, MEeTpylKa W Jp.), MUHEpalbHas WIH

MUTHEBAs BOJA, COKH.

Xo00 pabomui

1. IloAroToBbTE K TECTHPOBAHUIO OBOIIH,
GpyKTHl M 3€JeHb, Haape3aB ux. Onummure
BHEIIHUN BUJ KaXA0r0 U3 MPOAYKTOB, OTMETUB
CBE¥KECTh, SPKOCTh OKPAaCK{, HAJIWYHUE IISITEH,
mwieceHu. [1o BO3MOKHOCTH OIpeNeNnnuTe BKyC U
npuBKycC (CTaaKuid, KUCIbIH, TOPbKHUii, MPECHBIH
u T.1.). HapexbsTe 00BEKT KyCOUKaMH Tak, 4YTO-
OBl BBICTYIIHII COK.

2. BeibTe nmosnocky TecT-cuctemsl «Hurpar-
TECT» U3 YINAKOBKU M OTPEKbTE KyCOUEK WUHIU-
KaTOPHOM  TOJOCKM  pPa3MEPOM  IPUMEPHO
5x5 mm.

[Ipumeuanne. He otpesaiite caumkoM 000N KycOUeK MOJIOCKH, HHAUE aHATU30B C
MIOMOIIBIO TECT-CHCTEMBI MOXKHO OyZeT clienaTh HAMHOTO MeHbIIe!

3. 3axaB OTpe3aHHBI YYacTOK MOJOCKH
MUHIIETOM, CMOYHUTE €T0 BBIICIUBIIAMCS COKOM
10712 TM00 OKYHUTE B TECTHPYEMBIH COK.

4, Yepe3 3 MUH. CpaBHUTE OKpPAacky pa-
0oyero yuyacTka ¢ KOHTPOJBHOM IIKanoil Ha
00JIO)KKE TECT-CHCTEMBI M OMNpPEACIHTE CO-
Jiep’KaHnue HUTPATOB.
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Oopadomka pe3yibmanmos u ¢vl600bl

@ 1. Pe3ynomamout naonio0enuil 3anumiume é maoauyy:

1. 3enenbie KyJIbTyphI 2000
2. Kamycra GenokouaHHasi paHHsist 900
3. Kanycra GenokouaHHasi O3 /IHsIsI 500
4. Kaprodens 250
5. Orypust 150
6. SI6m0KkHM 60

7. IluteeBas Bomga 45

2. Coenaiime 661800 0 RPUZOOHOCHU UCCIEOYEMBIX HPOOYKHIO8
O RUMAHUA.

3. Omeemovme na 60npochwi.

Kaxoevl npuuunsl nosvluiennoz0 cooepicanus HUmpa-
A moe 6 npoOyKmax nUmaHua"?

Kak enusem noevluiennoe cooeprycanue HUmMpamos Ha
opeanuszm uenoeeka?
Kak mootcHo ymenvumume coodeprcanue HUMPAmMos 6 no-
mpebdnnempix npooyKkmax?

Z
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Pa6oTa 26. BnusiHue KUCNOTHOCTYU cpeabl
Ha aKTMBHOCTb (PEPMEHTOB CrHOHbI

Llenv pabomor. n3ydenune BausSHUS (HAKTOPOB KUCIOTHOCTH U IIe-
JIOYHOCTU Ha aKTUBHOCTH ()EPMEHTOB CJIFOHBI — aMHUJIA3.

Hngpopmayua. B kauecTBe MHIMKATOpPA MOCIEIACTBUN ISl opra-
HHM3Ma YeJIOBEKa BO3ICHCTBUS XUMUUECKUX (DAKTOPOB CITYKaT aMHJIa3bl —
XMMHUYECKUE COSANHEHHUS, OTHOCSIINECS K Kaccy (epMEHTOB. AMuIa-
36l cofiepKaTcs B CiIIOHE 4yenoBeka. Kak u apyrue GepMeHTbl, aMuIIa3bl
HUMEIOT OENKOBYIO IIPUPOAY U NPOSBILIIOT KAaTAJMTUYECKUE CBOMCTBA,
BJIMSAIOT Ha CKOPOCTh OMOXMMHUYECKHX peakiuid. AKTHBHOCTh aMHIIa3
00ycJI0BI€Ha UX CIIOCOOHOCTBIO YCKOPSITH PEaKLMIO TUAPOIN3a COAEP-
JKalerocsi B CIIOHE Kpaxmasia. B oTBeT Ha BO3/IECTBUE MOBBIIIEHHOMN
KHCJIIOTHOCTH KaK XHMHYECKOTO (aKTopa MPOHCXOAMT CHIKCHUE aK-
TUBHOCTH amuiia3. pPH-ontumyM (epMEeHTOB CIIIOHBI YEIOBEKa COCTAB-
nsiet 6,8-7,0. [lomydaembie B MpakTUKyMe Pe3yIbTaThl COOTBETCTBYIOT
30HE onTUMyMa (KOHTpOJbHAs MPOOHMPKA) W IKCTPEMAIbHBIM 30HAM
(omBITHBIE IPOOHUPKH).

Obopyooeanue u3 Komniekma. THIETKU-KANlCJbHULIbBI — S MIT.,
npoOupKH — 3 MIT., MapKep, IITATHB JUIsl IPOOHPOK.

Obopyoosanue u3 kabunema: MuHEKa, MapKep

Peaxkmuevt u mamepuainpl. pacTBOp CIIOHBI, PAaCTBOpP Kpaxmaina,
pacTBop #oja, pactBop comsHoi kucnoTe (1:10), pactBop rumpokcuaa
Harpus (0,5%), uncras Bona, pH-unaukaropHas Oymara. [Ipurotosie-
HHUE PacTBOpPA CIIOHBI U IPYTUX PacTBOPOB CM. B II. 3.3.

Xo0 pabomur

1. Ilponymepyiite Tpu HMpOOHPKH: OJHA W3
HUX — KoHTposbHas (Ne 1) u nBe onbiTHbIE (Ne 2
u Ne 3).

2. Hanecure ¢ momolpi0 Mapkepa Ha Ipo-
HyMEpOBaHHbIE MPOOUPKHU MO TPH METKH Ha paB-
HOM paccTosHuH (4epe3 2—3 cM), HCIONbB3Ysl JIU-
HEWKYy.
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\
20 MUHYT

3. HauneiiTe, HCIoIb3yst MUIMETKU:

o B mpoOupky Ne 1 (KOHTPOIBHYIO)
MOCTIeIOBATENIFHO /10 TEPBOH METKH pac-
TBOP CJIOHBI, IO BTOPOI — BOXY, JIO TPETh-
el — pacTBOp Kpaxmaia,

e B pobupky Ne 2 10 mepBoii MeT-
KW — PacTBOp CIIOHBI, 10 BTOPOW — pac-
TBOP COJISHOHM KHCJIOTBI, 10 TPEThEH — pac-
TBOP KpaxMmana;

e B mpobupky Ne 3 mo mepBoit MeT-
KA — pacTBOp CIIOHBI, 10 BTOPOW — pac-
TBOp THAPOKCHIA HATPHUsA, JO TpeThell —
pacTBOp Kpaxmara.

4. OcraBbTe Bce mpobupku Ha 20 Mu-
HYT JUIS TPOTEKAHWs OMOXUMHYECKON pe-
aKI[UK THPOJTH3a KpaxMana.

5. C moMoIIs0 HHANKATOPHON OyMaru
omnpeaenure 3Hadenue PH pactBopoB B
npobupkax Ne 2 u 3. 3anummure IMoJTy4eH-
HBIC PE3yJIbTATHI B TETPAIb.

6. lo6aBbTe B KaXKIyro IpOOUPKY 10 2
KaIuli pacTBopa fona.
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7. HetiTpanmsyiite comepKu-
Moe npobupku Ne 3, BHOCS MO Ka-
IUISIM B TIPOOMPKY PacTBOp COJIS-
HOM KucnoTH (2-4 kamm). 3a pe-
3yJIbTaTaMU HEWTpanu3auuu clie-
JMTE 10 M3MEHEHUIO OKPACKH HH-
JIMKaTOPHON OyMaru.

8. HalGmromaiite 3a OKpackoii
pacTBOpPOB BO BceX MPOOUPKAX.

Ne3

[Ipumeuanue. Helitpanuszanus HeoOXxoauma AJsl MPEIOTBPAICHHS B3aUMOICHCTBUS
HoJia co mea0Ybio.

Oopabomka pe3y1bmanmos u 6v1600bl

3agpukcupyiime evinonnenHbvle IKCREPUMEHNLBL
6 mempaou.

Oxapakmepus3yiime aKmugHoCHb (hepMeHmMog ClIoHblL 8 NPOOUP-
ke Ne 1 (konmponvnoit), a maxce ¢ onvimuwix npooupkax Ne 2 u Ne 3

N0 U3MEHEHUI0 UHMEHCUGHOCMU UNU UCYE3HOBGEHUI0 OKPACKU pac-
meopa.

7
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PaGoTa 27. BnusiHMe KNUCNOTHOCTHU cpeabl Ha CBoOWCTBa Gernka

Llenv pabompt. n3yueHne BIHUSHUS KUCIOTHOCTH CPEIbl HAa CBOM-
CTBO JICHaTypanuu Oeka.

Hugpopmayua. Tlox BnusHMeM BHEMHHX (akTopoB (M3MEHEHHE
TEMIIEpaTyphbl, COJIEBOTO COCTaBa Cpejibl, PH, AeHCTBHS paauali) XuMu-
YeCKHe CBSI3M B MAaKpOMOJIEKyJIe OeJika pa3phIBaroTCs, M CTPYKTypa Oernka,
a CJIeIOBATENBHO, U €r0 CBOWCTBA MEHSIOTCS. DTOT MPOIECC Ha3hIBACTCs
neHatyparueil. JleHarypanus MOKeT ObITh 00paTUMOl U HeoOpaTumoii. B
JaHHOW paloTe BBl MO3HAKOMUTECH C SIBJICHHEM JEHaTypaluu Oenka moj
BO3/ICHCTBIEM XUMHYECKOTO (haKTOpa — KUCJIOTHOCTH CPEJIbl.

Obopyoosanue u3 Komniekma:. THIETKa-KaneIbHUIA — 4 mIT.,
npoOUpKH — 5 WIT., TATUB 11 TPOOHPOK.

Peakmuewvt u mamepuanst. pacTBop coistHoi kuciots (1:5), pac-
TBOp rumpokcuaa Harpus (10%), pactBop azortHoit kuciots (1:3), pac-
TBOp SIMYHOTrO Oenka, yncras Bojaa, PH-uHaMKaTopHast Oymara yHUBEp-
canbHas. [IpurorosieHue pacTBOpoB cM. B 11. 3.3.

Xo00 padbomwt

[ToaroroButenbHas omneparus. IIpoHyme-
py#re math npobupok (Ne 1-5).

YACTH 1
1. B xaxayro u3 4eThIpex MpoOUpOK
(Ne 1-4) maneiite mumeTKOH MO 2 M
pacTBOpa SIMYHOTO OelKa.
2. Hamnefite, nucron3yst pasHble IH-
HETKH:
B mpoOupky Ne 1 — 2 mit BOJIBI;
e B 1pobupky Ne 2 — 2 mu1 pacTBo-
pa a30THOM KHCIIOTHI,
e B 1pobupky Ne 3 — 2 My pacTBo-
pa CONSAHOM KUCIOTBHI;
e B 1pobupky Ne 4 — 2 mut pacTBo-
pa TUAPOKCHA HATPHUS.
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Codnrooaitme ocmopoxcnocms npu pabome ¢ pacmeopa-
Mu Kuciom u wienoyei!

3. C momoupio yHUBEpPCATbHON HHIHMKA-
TOPHOH OyMaru OIpeneNnuTe KUCIOTHOCTh IO-
JYYCHHBIX PACTBOPOB B MpOOUpKax. 3anuIImnTe
B TeTpaiu 3HaueHWs PH, BHEIIHWI BUX U CO-
CTOSIHHE PacTBOPOB.

YACTb 2

4. Haneiite B mpobupky Ne 5 2 mu pactBo-
pa stmgHOrO OenKa M 2 MJI PacTBOpa COJISTHOM
KHCJIOTHI.

5. INocreneHHo, IO KaIUIIM, I00aBIISHTE
pacTBOp THUAPOKCHIA HATPHs, TIIATEIHHO
B30aITEIBAs ITOCHE TOOABIICHNS KaXKI0H KaIlIx.,
JlobapnsiiTe pacTBOp THIPOKCHIA HATPHS IO
TEX TIOp, MOKa PacTBOP HE CTAHET MOJTHOCTHIO
MIPO3PavHbIM.
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6. Onpenenure PH moxydeHHOro pacTBOpa
C TIOMOILBIO YHMBEPCAJIbHONW HWHAUKATOPHOU
Oymaru.

Oopadomka pe3yibmanos u ¢vl600bl

@ 3agpukcupyiime npodenannoe 6 mempaou.

Coenaitme 61600 0 GIUAHUU KUCTOMHOCMU CPedbl HA
ceoticmea oenxa (vacmoy 1 pabomwt), a maxace oopamu-
MOCHmU npouecca usmMeHenus ceoiicme oeaxa (wacmo 2).
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Pa6GoTa 28. BnusiHue KypeHusi Ha CBOMCTBA CIIOHbI

Ileny pabomer. n3ydyeHue naryOHOTO BIMSHHUS KypPEHHUS Ha opra-
HU3M Yepe3 U3MEHEHHsI CBOICTB CIIOHBI KypUJIbIIUKA

Hupopmavus. Kypenue

CUUTAETCS] BPEAHOU MPUBBIYKOM

()(/'5 B CHIy BO3JIEHCTBHA Ha Opra-
&zg 3 HU3M HECKOJNBKHUX (DaKTOPOB.
// v\; OmIHUM U3 HUX SBJISIETCSA MOMa-

JlAaHWE B OPTraHU3M COJlepIKallie-
‘73 JQ"‘U rocs B pacTeHusx Ta-Oaka (a
” L4 ¢ CIIEIOBATENBHO, ¥ B CHUTApETax)
HuKkoTHHA. [l opraHmsma de-
JIOBEKa HUKOTHH SIBIISIETCSI BPEJI-
HBbIM BO3/ICHCTBYIOIIUM XUMHUYECKUM (akTopoM. OTHUM U3 MPOSBIIE-
HUH BPEIHOTO BIMSHUS HUKOTHHA NIPU KYPEHUU SIBIIACTCS YXY/IICHUE
CHOCOOHOCTHU CITFOHBI K THIPOJIUTUYECKOMY PACHICIUICHUIO Kpaxmala.
OTO yXyIIIeHHEe MOXET ObITh BBI3BAHO KaK CHIDKEHHEM AaKTHBHOCTH
COJIEpKAIIUXCSl B CIFOHE (PEpPMEHTOB aMmMiia3, TaK M CHIDKEHUEM WX
KOHIICHTPAIIMK B CIIOHE M3-3a MOHMKCHHOU CEKpeluH (BbIICICHUS
(epMEHTOB B CITIOHY OCOOBIMH JKEIIE3aMH).
Odbopyoosanue u3 Komniekma:. TANETKH — 4 1OT., TPOOUPKH —
2 mT., WTATUB JUIs TPOOUPOK, cTakaH Ha 50 mi1.
Oobopyooseanue u3 Kabunema: JIMHEHKA, MapKep.
Peaxmuevt u mamepuanwl. pacTBOp CIIOHBI (COOCTBEHHON W Ky-
PHIIBIIMKA), PACTBOP Kpaxmaia, pacTBOp HOJa, BOAA 4HCTasl Teruias.
[IpuroroBieHe pacTBOPA CIIOHEI M IPYTHX PACTBOPOB CM. B 11. 3.3.

HpI/IMe‘laHI/Ie. Basitre cironbl KypuJiblliKa 1Jisd HpO6I>I B ,I[aHHOﬁ pa60Te n3y4acrcsa
Cpasy mociJjie BbIKypeHHOﬁ CUTrap€Thl WJIK B TPOUECCCE KYPCHUS.

Xo0 padomut
1. IlponymepyiiTe mpoOUPKN U HAHECHUTE C
MOMOIIBI0 MapKepa Io JBE METKH Ha paBHOM
paccrosauu (uepe3d 2—-3 CM), HCIOIB3YS JIH-
HEUKY.
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10 MuHyT

2. Hanetite, HCIIOJIB3YSl IIMITETKH:

B npobupky Ne 1 1o mepBoit MeTKu
pacTBOp COOCTBEHHOW CIIOHBI, 70 BTO-
poii — pacTBOp Kpaxmaa;

B npoOupky Ne 2 1o mepBoli METKH
pacTBOp CIJIIOHBI KypWIBIIUKA, 0 BTO-
poii — pacTBOp Kpaxmara.

3. HobasbTe B mpoOupku Ne 1 u Ne 2
o 2—3 Karuty pacTBopa Hoxa.

4. TloctaBbTe 00€ TPOOUPKU B CTa-
KaH ¢ Temoi Boxoil. Yepes 10 mun Ha-
OmonaiiTe 3a M3MEHEHWEM HHTEHCHBHO-
CTH CHHEro OKpallMBaHUS pPacTBOPOB.
OneHuTe CKOPOCTh W3MEHEHHUS! OKPACKU
B Ka)KIIO# mpoOHpKe.
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Oopadomka pe3yibmanmos u ¢v1800bl

3agpukcupyiime npodenannoe 6 mempaou.

Coenaitme 6b1600 0 61UAHUN HUKOMUNA HA AKIMUBHOCHLD
depmenmos cuOHbBL MO UX CHOCOOHOCHU K pacujeniie-
HUI0 Kpaxma.na.

Oo0vacHume uUCnONb306AHHBLIL 6 padome cnocod nposepku ax-
MUBHOCIMU CNIOHBL K ZUOPOIUMUYECKOMY PACUIENTIEHUI0 KPAXmand.
Kaxoe sewiecmeo asisemcsa peakmugom na Kpaxman?
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Pa6oTa 29. BnusiHme aHTUGMOTUKA Ha CBOMUCTBA CJ1HOHbI

Llenv pabomer. M3ydeHue BIUSHUS aHTUOMOTHKA HA CIIOCOOHOCTH
(hepMEHTOB CITIOHBI K THIPOJIUTHYECKOMY PACIICTUICHHIO KpaxMara.

Hugpopmayus. AHTHOMOTHKU CIIOCOOHBI B MAJIBIX 103aX OKAa3bl-
BaTh M30HMpATENbHOE TOKCHYECKOE NEeHCTBHE HAa MHUKPOOPTaHU3MBI H
kinetku. [Ipogaroniiecs B anTekax aHTHOMOTHKH (HAmpHUMeEp, OJETET-
PHH, 3PUTPOMHIIMH) TaK JXe, KaK HUKOTHH W TOBBIIICHHAS KUCIOT-
HOCTb, BBI3bIBAIOT CHIDKCHHE aKTHBHOCTH (DEPMEHTOB CIIFOHBI aMHUJIa3 K
TUIPOJIUTHYECKOMY PACHICIUICHHUIO Kpaxmala.

Obopyoosanue u3 Komniekma. TPOOWPKH 2 IIT., CTakaH Ha
50 mu1, mWTaTHB IS TPOOUPOK.

Oobopyooeanue u3z KabuHema: CTyIKa C IECTUKOM, MapKep.

Peaxkmuevl u mamepuansl’: pacTBOp Hoja, pacTBOp Kpaxmala, Bo-
J1a TeTutasi YMCTasi, PacTBOP CIOHBI, PACTBOP aHTHOMOTHKA (TETparuK-
JIMHA, OJICTETPUHA, SPUTPOMHUIIMHA U T.I. — 1 Tabnerka Ha 20 mut ywmc-
TO¥ BOzbI). [IpUrOTOBICHNE PACTBOPA CIIOHBI U JAPYTHX PACTBOPOB CM.
B 1. 3.3.

Xo00 padbomui
1. [Iponymepyiite TpoOHpKH.

2. Haneiite B nepeyto npooupky na 1/4 oo0bema pacTBop Kpaxmaia,
I00aBbTE CTOJBEKO K€ pacTBOpa CIIOHBI M 2—3 KaIuTk pacTBopa Hoza.
CopepxumMoe poOupku nepemennath. [locTaBbTe MPOOUPKY B CTaKaH C
Tertol Bogor Ha 10 MUHYT, mocie Yyero HaOMOAalTe 3a U3MEHEHUEM
OKPACKH.
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3. Haneiite Bo BTOpyr0 mpobupky Ha 1/4 oObeMa pacTBOp Kpaxmara,
n00aBbTE CTOJIBKO K€ PAacTBOpA CIIOHBI, 3aTEM CTOJIBKO K€ PacTBOpa
aHTHOMOTHKa M 2-3 Karum pactBopa ioxa. Coaepkumoe MpOOHUpPKH
nepememarb. [locraBeTe MpoOMPKYy B cTakaH ¢ Temiod Bomoil Ha 10
MHHYT, [T0CJIE YeTo HaOo1aiTe 3a N3MEHEHNEM OKPACKH.

OO0paruTe BHUMaHKHE HA CKOPOCTh U3MEHEHHsI CHHEl OKpacKH pac-
TBOpa B 00enx NpoOUpKax.

Oopabomka pe3y1bmanmos u 6b1600bl

3agpukcupyiime 6vinoIHeHHbIE IKCHEPUMEHMBL 8 MEn-
paou.

Coenaiime 6b1600 0 61UAHUU AHMUOUOMUKA HA AKMUG-
HOCMb (hepmenmos ciioHbL.

OobvscHume UCnoOIb306aHHBLIL 6 padome cnocod npoeep-
KU AKMUGHOCHU (hePMEHN 06 CIIIOHBL.
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PaboTa 30. Bo3gencTBue ankorosnsi Ha CBOMCTBa 6enka

I]env pabomer. n3yvueHre TONE3HBIX CBOICTB aJKOToJIs Yepe3 ero
Ne3nHUIMPYIONINE CBOWCTBA.

Hugopmayusa. Anxorons (BUHHBIN, OH jK€ dTHJIOBBIN CITUPT) JIEii-
CTBYET Ha HEpBHbIE KJETKH, [TOJABIsS Iepenady HEpBHBIX CUTHAJIOB.
OTO yXynmaeT B 1IEJIOM pabOTy MO3Ta, MCKa)KaeT CKOOPIUHHPOBAH-
HOCTh JBUXKEHUH. OTpHULATENbHO BO3JEUCTBYET aJKOTOJb U Ha Cep-
JIEYHO-COCYUCTYIO cucTeMy. B 3Tom — maryGHoe JeiicTBHEe ajIKorois
Ha OpPTraHu3M B IICJIOM U €T0 (PYHKIIUU.

Crupt pabotaeT B opraHu3Me TakKe Ha MOJEKYJSIPHOM YPOBHE,
MIPEJICTABIAL 0COOYIO OMACHOCTD IS MEKPOOPTaHU3MOB M KIIETOK Kak
XUMHYECKUH sii. B naHHOM paboTe Bbl YOSIUTECh, YTO CIIUPT MOXKET H3-
MEHHTh CTPYKTYpY OeJKa, BBI3BaTh €ro AeHarypanuio. Ho B aToM cocrout
U TIOJIE3HOE CBOMCTBO CITUPTA KaK Je3MH(UINPYIOMIEH )KUAKOCTH.

Bmecte ¢ Tem, BpeHOE BIUSHHUE aJKOTOJIsl HA OPraHU3M CBSI3aHO,
B OCHOBHOM, HE C €ro CHOCOOHOCTBIO K JIeHaTypaluu Oenka, a ¢ BIUs-
HUEM Ha HEPBHYIO U CEPACUYHO-COCYAUCTYIO CUCTEMBI.

Obopyooeanue u3 KomnjeKkma. TWIETKa-KallelbHALA, MPOOHp-
K{ — 2 WIT., LITATUB JUIs1 TPOOUPOK.

Peaxkmuevt u mamepuanwt: >tvoBbiii cnupt (96% wim omexo-
JIOH), pacTBOp SIMYHOTO OeiKa, 4ucTas Boma. [IpUroToBIeHHE pacTBO-
poB cMm. B 1I. 3.3.

Xo0 pabomut
1. Haselite B 1Be mpoOHpKH MO 2 MJI pacTBopa
SIMYHOTO OelKa.

2. B onny npobupky mo6aBeTe 4—8 M BOIBL, a
B JIPYTYIO — CTOJBKO e ATHIoBOro crupra. Cpas-
HuTe 00a pacTBopa.
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Oopadomka pe3yibmanmos u ¢v1800bl

3agpuxcupyitme evinonnenuvie IKCnepumeHmsvl 6 Mmen-
paou.

Coenaiime 6v1600 0 6030€eliCMEUU ANIKO20]151 HA DEJ10K.
Kaxoe ceoiicmeo mepsiem 6en10k 6 npucymcmeuu cnupma?
Ilouemy 60 6mopoii npodupKe nOaAYUUACA 0CAOOK?
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Pa6oTa 31. Bo3gencreue coneun Ha cBoMcTBa 6enka

Ilenv pabomel: w3yueHWe BO3IEHCTBUS COJNEH Ha CIOCOOHOCTH
OEITKOB K JIeHATypaIH.

Hngpopmayus. Jlannas pabota TO3ZHAKOMHT Bac €IIe C OIHAM XHUMU-
YecKHM (paKTopoM, HAPYIIAOIMM CTPYKTYpY OeJKa M M3MEHSIOIIIM €ro
(M3HMKO-XMMHUUYECKHE CBOWCTBA. BBl cMokeTe Habmromate 0OpaTUMyIo H
HEoOpaTUMYyIO JIeHaTypanuio Oellka Mo BO3JelcTBHeM coiel. BpemHoe
BIIMSIHAE 3arpsi3HEHHUN OKPY’KArOLIEH Cpelpl COJSIMM CKa3bIBAeTCs, Ipe-
HUMYILECTBEHHO, Ha MPOCTEHIIMX OpPraHM3Max, COCTABJIAIOIIMX OCHOBY
MMUIIEBBIX LETel B KUBOW MpUpoie. Tak BOSHUKAIOT HKOJIOTUIECKHE TPO-
ONeMbI 3aCOJIEHHS TI0YB M IIOBEPXHOCTHBIX BOJI. Ecii okpy»karomas cpena
3arpsi3HSACTCS COJSIMH TSDKEJIBIX METaUIoB (Harpumep, MeIy, CBHUHIIA,
KaIMUSI ¥ T.I1.), BOSHHKAIOT TAK)KE MEIHUKO-OKOJOTHYCCKHE MPOOIIEMBI,
CBSI3aHHBIE C MTOBBIIICHHON 3a00J1€BAEMOCThIO HACEIICHHS.

Obopydosanue u3 Komnjiekma. THICTKA-KanelbHULIA — 3 IIT.,
MpOOUPKH — 2 WIT., IITATHB I TPOOUPOK.

Peaxkmuewt: pactBop cyibdara aMmmonus (HACHINICHHBIH), paCTBOP
cynbdara meau (1) (HacwIeHHBI), pacTBOp SMYHOTO O€Ka, YHUCTas
Boza. [Ipurorosnenue pacTBopos cM. B 1. 3.3.

Xo0 pabomui

1. B nepByto npoOHUpKy MHIIETKON MOMECTHTE 2 MII pacTBopa Oel-
Ka, 100aBbTe O KalUsIM PacTBOp cyibhama ammonus 10 oOpa3oBa-
HUS Ocallka U nmepemMeriaite. B Ty e npobupky no6aBbTe 2 M1 BOIB U
CHOBA MepeMelIaiTe.

Oovsacnume nabarooaemoe A61eHuUe 8blCATUCARUA DETIKA.
Ilouemy ocaook pacmeopunca?
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2. Bo BTOpYIO0 HpOOMPKY MUIETKOW IOMECTHUTE 2 MJ pacTBOpa
Oenka, 100aBbTE MO KAILISIM PACTBOP Cyabghama medu 10 00pa3oBaHUS
ocaska u nepemeniaiite. J[o6aBbTe 2 MIJI BOJBI M CHOBA TIepEMeEIIIaiiTe.

Obvacuume nabdnoaemoe odpazosanue HepacmeopUMozo
ocaoka. Kax nasvieaemcs smom npoyecc?

Obopabomka pe3y1bmamos u 6v1600bl
1. 3agpuxcupyiime npodenannoe 6 mempaou.

2. Omeemovme Ha 60NPOCHL:

Kak oeiicmeyrom na 6enxu coyiu msadiceavix Memainog?
Kax moxcem omparxcamvca Ha 300posve uesoéeka npu-
cymcemeue 6 600€ U RULEEbIX NPOOYKMAX COJIel MANCENbIX
Memannoe?
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NMPUNOXEHUA

Ipunoscenue 1

3HaueHuA npeaenbHO AONYCTUMbIX KOHLI,eHTpaI.IVIVI AnA B3BeLWeHHbIX

BellecTB (Nbinei) pasnuyHon npupoabl

1. B3BelleHHbIE BEILIECTBA 0,15
Heopranudeckue BelIecTBa

2. Xnopun HaTpus 0,15
3. ITbu1b pocdouemeHTHas 0,5
4. IlemeHT 0,02
5. Caxa 0,05
6. CBHHEI U €r0 COeIMHEHHS 0,0003
7. Yronbhast 3oia TOC (uienodHas, MEIKOIUCIIEPC- 0,02
Hasi)

8. TekcToaut 0,04
9. BeitoBoe cpenctBo «IleMoroKe» 0,02
10. CMC tuna «Kpucramnm» (o ankuwicyiabhoHaTy 0,01
HATp¥S)

11. Besok mpUIM BUTAMHHHO-0EJIKOBOrO KOHI[CHTpATa 0,001
12. KoMOGuKopM 0,01
13. TTbub MexoBas (IyX, IEepCTh) 0,03
14. Xinomnok 0,05
15. Xurtun 0,0005
16. CyuieHslil MaHIMPb KPEBETKU 0,0001
17. YrneponHble BOJIOKHUCTBIE MaTepHaibl HA OCHOBE 0,05

TUAPATICIUIIOJIO03bI
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Ipunooicenue 2

OCHOBHbIe CBOWCTBA NPUOPUTETHLIX 3arpsAsHMTenemn
BO3AyLlLHOW cpeabl’

1. Oxcun Heroprounii Cropanne 0,05 05
cepsl (V) GeciBeTHBIN HCKOTAeMbIX
(amoxcunn ra3 ¢ pe3KHuM ToruB (yris),
Cepbl, CEPHU- | XapaKTEpPHbIM | MPOM3BOLCTBO
CTBIiA ra3), 3amaxom, PE3HHOBBIX
SO, paszapakaer M3JEIHH,

JIbIXATEIbHBIC | BBIOPOCHI

Iy’ [POMBIIIUIEH-

HBIX TIPEJITPH-
SITUH

2. Oxcun JKenrosaTo- Brixsonusie 0,04 0.085 2 2
azora (IV) Oypslii ras ¢ rassl aBTO-
(znoxeny XapakTepHbIM | TPAHCIIOPTA,
asora), NO, 3amaxom, MIPOIYKTHI

pasapaxaer cropasus

JIBIXaTEIbHbIC | TOIUIHB, MyCO-

yTH pa W T.IL
3. Okenn BecuerHsIit To xe 0,06 04 5 3
asora (I) ra3 co cna-
(MOHOOKCH OBIM 3a11axoM.
azora), NO B armocdepe

OBICTPO

npeBparaer-

sl B OKCHJ[

asora (IV)

* B TaGuMIEe UCTIONBb30BaHBI CIEAYIONINE COKPALIEHHUS K TEPMUHBL:

BHI — BO3/lyX HAaCEJICHHBIX IIYHKTOB

Bp3 — Bo3xyx paboueii 30HEL

Knacc onacHoctn — 000011I€HHAs 110 HECKOJIBKUM TOKA3aTelsiM XapaKTePUCTUKA 3arps3HUTEIS —
TOKCHKAHTA: 10 €ro OMAcCHOCTH NP BO3IACHCTBUM Ha OPraHM3M YeJOBEKa MCXOJS U3 BEIUYHHBI
ITIKBp3, TOKCHKOJOTHYECKUM XapaKTEPUCTHKAaM, XapakTepy TOKCHYECKOro BoszeictBus. Ilo
CTETICHU BO3JICHCTBUS BPEAHBIC BEIECTBA MOJPA3/ACNAIOT Ha 4 Kilacca OMacHOCTH: 1 — 4pe3Bbl-
YaifHO oOmacHble; 2 — BBICOKO ONAacHbIC; 3 — YMEPEHHO OmacHble; 4 — MaJoomacHble
(T'OCT 12.1.007).
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4.0xcun becuperHsli BrIxyt0nHbEIC 3,0 5,0
yraepona (1) | sizoBuTBIA ra3 | rassl Teruio-
(MoHOOKCH Ge3 3amaxa, BBbIX JBHraTe-
yriaepona, obnazmaer neit (mpoxayk-
yrapHbIi KYMYJISITHB- Thl HETOJIHOTO
ra3), CO HBIM S dek- Ccropasus
Tom". Bpemst TOIIUB),
JKH3HU B BBIOPOCHI
aTMochepe — MIPOMBIIUIEH-
2-4 mecsina. HBIX TIPEIPH-
SITUH
5. Vrueso- Becusernsie BoIxsionHbie 25 (nenraH) 100 (men- 300
JIOPOJIBI apsl co ra3bl TeIIo- TaH)
nedru (Hed- ciabbiM BBIX JIBUraTe-
TEPOIYK- 3aMaxoM. neit (mpomyk-
Tb1), C5—Cyy ThI HETIOJIHOTO
CropaHwsi),
aBapuiiHbIe
CHTYaLHH
(nposuBbI
TOILINBA)
6. O30H, O3 Becrerubrit doroxummue- 0,03 0,16 0,10
ra3 ¢ pe3sKuM CKHiT OKCH-
XapaKTepHBIM | IaHT: 00pasy-
3aaxoM eTCsl B aTMO-
cepe B pe-
3yJbTaTe
(doToxummye-
CKHUX peaKLui
oJ1 BO3/IEHCT-
BHEM COJIHEY-
HOM pajauaiuy,
B [IPOMBILI-
JICHHOCTH B
npouecce
CBAapKH H JIp.
7. Xnop, Cl, Kenro- PaznuBbl 0,03 0,1 1,0
3€JICHOBATHII TPAHCIIOPTH-
ra3 ¢ pe3KuM pyemoro
paszpaxaro- CHKIKCHHOTO
UM 3ar1a- XJI0pa, BBIOPO-
XOM, CHIIbHBIH | CbI IPOMBIII-
OKHCITHTEITb JICHHBIX TIpeji-
MPUSATHH

* KymynsarusHsIi 3)(EKT — HAKOIUIEHHE B OPraHA3ME TOKCHYHBIX BENIECTB MO0 MPOTYKTOB UX

HpeBpameHHﬁ, BCJICACTBHUE 4Y€T0 NIPOUCXOAUT YCHIICHHUE TOKCHYECCKOIo ):[eﬁCTBPIS[.
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8. ®ropoBo- BecuetHsIit BoIGpockt 0,005 0,02 0,5
nopox, HF ra3 ¢ pe3KuM TIpEIPHUATHI
3aIaxoM, 110 IPOU3BOJI-
CHJIBHBII cTBY (hocopu-
pasipaxuTenb | Ta, allaThTa,
JIBIXATEIBHBIX | ATIOMUHHEBBIX
myTel 1 KPHOJIMTOBBIX
3aBOJIOB
9. AMMHuaK, Becretubrit Bei6pocst 0,04 0,2 20 4
NH; ra3 ¢ pe3KHuM JKMBOTHOBOJI-
XapaKTePHBIM | YECKHX KOM-
3aI1axoM IUIeKCoB (0Co-
GEHHO JIeTOM),
XOJIOIHIIBHBIX
KOMOMHATOB
(ycTaHoBok)
10. Ceposo- BecupetHsIit BoIGpockt - 0,008 10 2
nopox, H,S SIIOBUTBIN ra3 MECTOPOXK/IE-
C 3amaxoM Huii HedTH 1
TYXJIBIX SIHLL rasa, HeKOTo-
PBIX XUMHYE-
CKHX TIPEATIPH-
SITHI
11. Pryts BecipeTHsie Coxuranue 0,0003 - 0,01 1
Merajude- napsi 6e3 HCKOIIAeMOro
cKast (mapsr), 3amaxa, 3Ha- TOILTHBA,
Hg YHTEIBHO aBapHH, TPOJTH-
TSDKENee BBI METAJLTHYE-
BO3JyXa. CKOH PTYTH,
TOKCHKaHT BBIOPOCHI
KYMYJISTHB- 3aBOJIOB 110
HOTO fieifct- HPOM3BOICTBY
BHS XJIOpA U LLIENOo-
uH
12. Okcun BecueTHsIit Jlbixanue 680(0,03— - 10000 (5
yriepoja ra3 Ge3 3ara- JKMBOTHBIX M 0,04% — %) OBYB"
(IV) (yrue- Xa, MPOIYKT pacTeHwuii, HOpMa B
KHCJIBIHA Ta3, KH3HEHCS- cropaue armocdepe)
JIMOKCHL TENBHOCTH OpraHHYecKo-
yriepona), OPraHU3MOB, IO BEIIECTBA U
CO, MPHPOIHBIX U Mycopa, BbI-
AHTPOIOTEeH- Opockl nper-
HBIX TIpOIL[eC- TPUSTHI
COB. SHepreTHye-
CKOTO KOM-
IIeKca

* o o v
OBYB — opueHTHpOBOYHBIH Ge30MacHbIH YPOBEHb BO3ACHCTBHUL.
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Ipunooscenue 3

HeKOTOpre nokKasarenu Ka4yectBa BOAbl, HOpMaTUBbI Ka4yeCcTBa
N XapaKTepucTuku nofneBbiX MeTOA40B aHanu3a

1. Temmneparypa TepmomeTpuye- +0,5°C (ueHa - -
cKuit JIeTIeH s)
2. OpraHoJIeNTHYCCKHE TI0KA3aTEeIIH
2.1. 3amax Opranonenrtude- - He 6oiee -
CcKHit 2 GamioB
2.2 BKyc ¥ puBKYyC To xe - He 6onee -
2 GaioB
2.3. IIBeTHOCTH BusyanpHblil, kaue- - - 30
CTBEHHO
2.4. MytHOCTB To xe - - 30
3. XuMHU4ecKkHii coctaB
3.1. BogopoaHblii moka- BusyasbsHo- 4,5-5,0-5,5- 6,5-8,5 5
3atens (pH) KOJIOpHUMETpUYE- 6,0-6,5-7,0—
CKHI 8,0-8,5-9,0-
10,0-11,0
en. pH
3.2. Cyxoii ocTaTok PacueTHbli - 1000 mr/n -
3.3. MaccoBasi KOHIICHTPAIKS KATHOHOB
3.3.1. AmomuHuit BusyainbHo- 0-0,5-2,0-6,0 0,5 mr/n 10
(AP KOJIOpUMETpHYe- mr/i
CKUH
3.3.2. AMMOHUIT BusyainbHo- 0-0,2-0,7— 2,5 mr/n 5
(NH/") KOJIOpUMETpHYE- 2,0-3,0 mr/n
CKUi
3.3.3. XKenezo obmee | BusyambHo- 0-0,1-0,3- 0,3 mr/n 10
(cymma KaTHOHOB KOJIOPHMETpHYE- 0,7-1,0-1,5
Fe*" u Fe™) CKHit mr/n
3.3.4. Kanbmii (Ca®*) | Turpumerpuueckuit 2-500 mr/n 200 mr/n 2,5~
250
3.3.5. Marsnii (Mg®") | Pacuernbiii - 100 mr/n -
3.3.6. Hatpuit u ka- To xe - 200 mr/n -
it (CymMmMa Katuo-
nos Na* u K')

* Jlnana3oH H3MepAEMbIX KOHLIIEHTPAIMH PUBEIEH G€3 y4eTa BO3MOXKHOTO pa3baBIeHus IIPOObI
** HopmaTuBbI KauecTBa npuBeaeHsl 1o ganabiM CanlluH 2.1.4.559-96, CanlluH 2.1.4.544-96,
T'OCT 17.1.3.03 (st TMTHEBO#T BOJBI M BOJIBI TOBEPXHOCTHBIX HCTOYHHKOB XO3SHCTBEHHO-
[IMTHEBOTO HA3HAYCHHSI).
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3.3.7. OGmas xect- Tutpumerpude- 0,5-20 2K 10 2K 2,5-5-
KOCTb (CyMMa KaTHO- | CKHH,  KaleJbHOE (mMmoms/n (Mmoms/a 10
HoB Ca?" u Mg?") TUTPOBaHHE 9KBUBAJICHTA) JKBHBa-
Turpumerpuue- 0,05-10 K JIeHTa) 10-250
CKHH, 00BeMHOE (mmoms/n MIT
THTPOBAHHE 9KBUBAJICHTA)
3.3.8. Cymma TsmKe- BusyaibHo- 0-0,1-0,3- 0,1 25
abix Metawios (XMe) | konopumerpuue- 0,5-1,0 MKMOJIB/TT
CKHit MKMOJIB/JT
3.4. MaccoBasi KOHIICHTpalusl aHUOHOB
3.4.1. Tunpoxapbo- Turpumerpudeckuit | 30-1200 mr/n | 1000 mr/n 10
Har (HCOy)
3.4.2. Kapbonat To xe 30-1200 mr/n 100 mr/n 10
(COs™)
3.4.3. Kap6onarHast PacuerHblit - 20 K -
JKECTKOCTh (CymMMa (mMmomnb/n
annoHoB HCO3; u JKBUBa-
COy) JIeHTa)
3.4.4. Hutpar (NO3") | Busyansno- 0-1,0-5-10- 45 mr/n 6
KOJIOpHMETpHYE- 20-45 mr/n
CKUH
3.4.5. Hurpur (NO;) | Busyansno- 0-0,02-0,1- 0,1 mr/n 5
KOJIOpHMETpHYE- 0,5-2,0 mr/n
CKHHI
3.4.6. Cynbdar Turpumerpudeckuit | 30-300 mr/n 500 mr/x 10
(s0.5)
3.4.7. docdars BusyansHo- 0-0,5-1,0- 3,5 mr/n 10
(mo PO43’) KOJIOpHMETpHYe- 3,5-7,0 mr/n
CKU
3.4.8. @ropun (F) BusyanbHo- 0-0,2-0,7-2,0 0,7-15 25
KOJIOpUMETpHYe- mr/i mr/i
CKUH
3.4.9. Xnopuz (CIN) Turpumerpuyeckuit | 4-1200 mr/n 350 mr/n 1-250
(aprenTomerpuue-
cKuit)
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3.5. Kucnopox pactso- TuTpuMeTpulecKuii 1-15 mr/n 4 mr/n
PEHHBII 1o Bunknepy 120
3.6. bruoxumudeckoe mo- Turpumerpuueckuit | 0,5-300 mr/n 3-6 mr/n 500
TpebieHue Kuciaopoaa o Bunknepy
(BIIK)
3.7. X110p akTHBHBIH TuTpUMeTpHICCKUI 0,3-0,5 mr/n B nutee- 250
(B cBOGOIHOM U CBA3AH- BOI1 Bojie
Hoit popmax — Cl,, rumo- -0,3-1,2
XJIOPUTHI U Jp.) mr/n,
0,5-5,0 mr/n B BOJIE 50
BOJIOEMOB
— OTCYT-
cTBHE
3.8. IlepmanranatHas Turpumerpudeckuit 0,5-10,0 50 50
OKHCISIEMOCTh (XUMHUYe- no Ky6eito mrO/n mrO/n
CKOE TOTpeOIeHHE K- (nuTbeBast
cIoposa) BOJIA)
3.9. Hedrrenpomykrsi BymaskHo- 1-20 mr/n 0,3 mr/n 200-
(TorutuBa, macia) Xpomarorpadude- 250
CKUi

3A0 «Kpucmac+» npeajiaraer nopTaTuBHbIE TeCT-
KOMILTEKTBI U NoJIeBbIe JJa0opaTopuu JJIst OBICTPOro
XHMHMYECKOI0 AHAJIM3a BOJbI, IOYBEHHBIX BBITHKEK,
BO3/1yXa 10 Ba)KHEHIHMM NOKA3aTeIIM
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IHpunooicenue 4

OnTuManbHble 3Ha4YeHuA pH no4yBbl A4NA OCHOBHbIX

CenbCKOXO3ANCTBEHHbIX KynbTyp®

Osec 5,0-7,7 Kaprodens 5,0-5,5
Poxb o3uMas 5,5-7,5 CaxapHast 7,0-75
CBEKJIa
ITmenuma 6,0-7,5 Jrouepna 7,0-8,0
sipoBast
MMwennna 6,3-7,6 Kiresep 6,0-7,0
o3umast
SlumeHsb 6,8-7,5 JIoHHMK 6,5 u Goiee
Kykypy3sa 6,0-7,0 Jlronux 4,5-6,0
IIpoco 55-7,5 TumodeeBka 5,6 u Goiee
I'peunxa 47-75 Kanycra 6,7-7,4
Topox 6,0-7,0 Caekia 6,8-7,5
CTOJIOBAst
Cos 6,5-7,1 TomaTsl 6,3-6,7
T'opunna Oxomno 7 Penuc, pera 5,5 u 6oiee
Jlen 5,9-6,5 MOopKOBb 5,5-7,0
ToaconaHedHUK 6,0-6,8 Orypusl 6,0-7,9
Konomsa 7,1-7,4 Canar 6,0-7,0
Yait 4,8-6,2 XJIOMYaTHUK 6,5-9,0

" Ilo nannbvM u3nanust: Pagos A.C. u ap. IIpaktukym o arpoxumu. — M.: Koioe, 1971.
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IHpunooscenue 5

CTeneHn n TUMNbI 3aCONEHHOCTU NMOYB B 3aBUCUMOCTU OT
KOHLUEeHTpauui conen’

Hezaconennnie menbire 0,01 - -
Cabo3acoyieHHbIE 0,01-0,05 - -
CpenHe3acoICHHBIC 0,05-0,10 — -
CHIIbHO3aCOJIEHHBIE 0,1-0,2 - -
CoJloH4aKu 6oubme 0,2 - -
HesacosieHHbie menbire 0,01 menbine 0,10 -
Ciabo3acosieHHbIE 0,01 0,1-0,4 -
Cpe/He3acoieHHbIe 0,05 0,4-0,6 -
Cu1bHO3aCOIEHHBIE 0,10 0,6-0,8 -
ComoH4aku - 6oubme 0,8 -
He3zaconennsie 0,01 0,02 menbIiie 0,06
Cnabo3acosieHHbIE 0,01 0,05-0,1 0,1-0,2
Cpe/iHe3acoIeHHbIC 0,1 0,2 0,2-0,3
CHIIBHO3aCOJIEHHEIE 0,2 0,2 0,3-0,4
CoJioHYaKu 0,2 0,2 6oubie 0,4

* Ilo nanubM n3nanus: Panos A.C. u ap. Ilpakrukym o arpoxumun. — M.: Koroc, 1971.

170

BepHyTbcs B KaTanor y4ebH1KoB

http://y4ebHunkn.mHpopm2000.pd/uchebniki.shtml



Y3HanTe CTOMMOCTb HanMcaHus CTyAeH4Yeckon paboThl Ha 3aka3
http://y4ebHunkn.mHdpopm2000.pd/napisat-diplom.shtml

ANOABUTHbIN YKA3ATESb

AJIKOTOJIb, BO3/IEHCTBHE HA

CBOMCTBA OCITKA ..ovvevvereeieiveniesiesinsiininnnens 155
AMMHAK, YKCTIPECC-AHATIHS ....vevvenrnnne 56, 69, 70
AHTHOMOTHUKH, BIIMSIHUE HA CBOMCTBA

CIIEOHBI ..occvvveeivieeiineneennns 144, 147, 150, 153
Be30macHOCTb IPH PAOOTAX ....cevvvircriinas 21
Bofa, MOIETbHBIC 3aTPSI3HEHUSI ............. 79, 80

Boga, 0TOOP MPOO ...
Bopna, ouncTka oT 3arps3HeHHH
Bona, moka3zarenu kadyecTna,

KyabTypsl cenbCKOX03siCTBEHHBIE,

onTUManbHbIe 3HaYeHus1 PH .......... 109, 169
MaCCOBAS OIS .vvceveeeivieecrieectiee e 37
Mertons! aHanu3a, BusyajibHble ... 26, 166-168
Merto/pl aHaIM3a, KOJIOPUMETPHU-

YECKHE vevvvverrvereireressesenseseesansenes 26, 166-168
Mero/bl aHaIM3a, OpraHoJIeNTH-

YecKue
MeTo1bl aHaIM3a, MOJIEBhIE
Mero/pl aHaM3a, THTPUMETPH-

BOJIOPOAHEIIA mokazarenb (PH) .......... 89, 90 S TS10) 41 26, 29, 168
Bopa, nmoka3zarenu Ka4ecTsa, Meros! aHanu3a, TypOUANMETPH-

BATIAX ..vvveeenreeeirreeeenreeeireeesesreeesseessisneenns 85, 86 YECKHE METO/BI OTPEICTICHUS .......... 26, 167
Boja, okasarenu Ka4ecTsa, MeTtos! onpeneieHus], aKTHBHBIN

MHHEPATBHBIA COCTAB ..v.vvevereneereeesesenens 73 XITOP vrvvereneanneseeseneessessesesee e e sesen s 28
Boja, rokasareiii Ka4ecTsa, MeTos! onpeieNeH s, THIPOKap-

MYTHOCTD ..vcvereeeetetenenesssensesesennsessesens 72,85 [$70) 1 2:16 0 S SR 29,44,119
Bopa, moka3zareiii Ka4ecTsa, Mertoas! onpeeneHus,

HOPMATHBBI ..ot 166 KAPOOHATBI ... 29, 44,119
Bopa, nokasarenu kauecTBa, o0mas Mertozs! onpeneneHus, odrmas

HKECTKOCTD vvvverrererereeressaseseesessessesens 91-93 IKECTKOCTD wvvvveveverereersssesensenensensssenensens 91-93
Boja, oka3zareiii Ka4ecTsa, Mertos! ompeieneHus,

OPTAHONCTITHICCKHUE ..rvrveverreerrereereneeenenes 85 OCOOCHHOCTH ...ovoviveererererieneneereseseenennanes 26
Bopna, moka3arenu ka4ecTBa, Mertozs! onpeaeneHus, pacTBOPEHHbIH

CYMBMATBL ... 98 KHCITOPOL +.vvvvirvenireenineeienseaesressanenennens 17, 46
Bopa, mokasarenu kayecTna, Mertoas! onpeneneHus, Cyabdatsl ......... 98, 99

D141 (07027111 SRRSO MeToas!l OnpeeneHH s, TKEIbIE
Bo3ayx, 3albUICHHOCTb ... METAIIBL .vvecivvieeeviesiinereeveessiens 48, 129, 132
Bosnyminas cpena, 3arpsi3Hu- MeTobl ONpeaeIeH s, XIOPUIDI ........... 96, 97

TEIMH .eccvvenns 54, 56, 62, 64, 66, 69, 70, 133 MHuKpooprauu3mbl, 0OHapyKeHUE
JICHATYPALHS OCITKA ..o 147 B BOBILYXE +venveverenireeninseiesseearenssneneanens 66, 67
Jloxxaemep MHuHepalibHas BOJIA, QHAIU3 ...oovevvreeeiieninnine 73
3arps3HeHHe BO3AYXa KHCIOTHOR .........o.e.. 54 MopzenupoBaHue 3KOJIOTHYECKHX
3arpsi3HEHHS BO3AYXA AMMHAKOM ....cvovvrenenes 56 (G701’ 1171 QNP
3arbUIEHHOCTh BO3/lyXa, MozenbHbie 00pa3sLbl BOIHI ..

HBYUCHHE .o.vovvvineeiieeiererenreseseeseseeennes 52,53 MonesnbHbie 00pa3Lbl TOYBb
3ac0oJICHHOCTD [TOYBBI, CTEIICHH U MousipHast KOHICHTPALHS ... .

THIIBL 1vevvvenieeeeesenesesiesessenesseneeseneeees 109, 117 Hacoc-POOOOTOOPHHUK ......eevvervieeieiireeiinanes
3HAKH OC30MACHOCTH ...v.evevereerrerereereneseseseenas 23 Hedrenpoaykrsl, 3arpsi3HEHHS B BOAE ....... 106
MunukatopHbie TPyOKH, SKCIIpecc-aHaIN3 Hurpartsl, copepxanue B mpoIyKTax

BBIZIBIXAEMOT'0 BO3AYXA .vcvvrerrerenrenes 57,139 JU0Zn2) 5170 G 134, 135
KaOUHET, OCHAIIEHUE ......ceeevveeeirveeiinnnnns 10, 25 HopMasibHast KOHIUEHTPALMS «...vvvevvvrenerennns 37
KapTel-uHCTpYKIHN ... 54,79, 113, 139 ObopynoBanue, pa3MeleHue
Kuciaotsl, onacHOCTb pHU paboTax ........ 21,39 B IIKOJIBHOM KAOHHETE .....ccocovvriciiniinnns 10
Knacc-kommekt-nadoparopus «9Xb» ....... 11 OOOPYIOBAHHE, XPAHCHHUE ....vevvreererrereenenes 10
KonugectBeHHOE OMpesienenue .............. 37,38 Ocaaxu atMocdepHble, HaOMoASH S
KowmutexTsl-aboparopun 32 COCTABOM ....ooveveininiisiessinsisisnasesninns 32,49

noaesbie, «HKB» ................ 18, 19, 48, 119 Ot160p 1pob, aTMOCHEPHBIX OCATKOB,
KoMIutekThI-1abopatopin cepun CHETA, JIBJIA vvvvererrereesereeseensesasessensssesensenes 32

KITUEIKA-Y oo 25,119 OTOOP HPOO, TIOUBBI ... 32
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ITouBeHHas BHITSKKA,

MPUTOTOBJICHUE
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IIpuroToBiaeHNE KUCIOTHBIX TA30B .....covvenee 39
ITpumkoabHast TEPPUTOPHS,

3aMBUICHHOCTb ...
IIpoayKThI MUTaHHS, OLICHKA Ka4ecTBa
PacTBOp NE3MHOUIUPYIOMHH ...
PacTBOpBI aHATUTHYECKHE, 103HPOBKA
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PacTBOpbI aHaIMTHYECKHE,

TPUTOTOBIICHUE ...vrvevereseeereseareseseenesranenen 33
PacTBOpBI MOJIENBHBIE, IPUTOTOBIIEHHE ....... 33
PacTBOPBI, IPUTOTOBICHHE .....vvveerervrereennes 33
PacTBOpBI, MIPUrOTOBIICHUE, C 3a1aHHOMN

KOHLCHTPAIMCH ..o.vverveiieiiveieerciinieenienns 37
PacTBOpHI, IPUrOTOBJICHHE, XJIOPHA

KaJIMs IS IOYBEHHOM BBITSKKH ...vovvvvene.. 34

Peaxuust pacTeHus ....
CgoiicTBa Oenka
CBOIiCTBA CIIFOHBI, AKTHBHOCTh
(dhepmeHTOB
CHHTETHYECKHE MOOIIHE CPECTBA
(CMCQ), Biusinue Ha 3eleHble

Comu, Bo3/IeliCTBHE Ha CBOWCTBA

BEITKA .vvevreveirrereerieeeieeesaesressesresaesresnesns
Crepunuzanus
TecT-KOMIUIEKTHI, TOTIOJTHEHHUE ..
TecT-KOMIUIEKTBI, DKCIIpecc-

VS 005 0% 39 :10 711 (RN 14
TecT-KOMIUIEKTBI, IKCIPEeCC-aHaIu3

TIOYBCHHBIX BBITSMKCK .vvevvververivensiensiensiennes 18
TecT-cHCTeMBI, 9KCIPECC-aHATIN3 BOMBI ....... 28
TecT-CHCTEMBI, IKCIIPECC-aHaIN3

BOBIIYXA vvviiveeiieienerinseniesreese et eneinens 28
TspKenble METaITbl, 0OHAPYKCHHE B

MOYBAX U BOJOEMAX ...vveevvveeenrieennnns. 41,129
TspKeble METaJUTbI, IKOJIOTHYeCKast

Q1516 (0o SR 133
VIIeKUCIBIN ra3, H3YUCHHUE ............. 50, 51, 57
XUMHYECKHE PEaKTHBbI, KOMIUICKTBI

TIOTIOTTHEHHMS «vvvvereveneerenreresseseseenessenensesenses 13
XUMHYECKHE PEakTHBbI, MEPHI

MIPEAOCTOPOIKHOCTH ..vovvvniiiiiricinines 20,21
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TutepaTypa ANsA o6pa3oBaTenbHbIX YYpexaeHWi No NpakTMYeckon oLieHKe oKpyXaroLen
cpeAbl U METOAUKE IKONOrMYECKU OPUEHTUPOBAHHON Y4e6HOI AeATeNbHOCTN

PykoBoacTBO no aHanu3y BoAbl. [IUTbeBan n npupoaHas Boaa, NOYBEH-
Hble BbITsKkM / Mo pea. A.l.MypasbeBa. — CI16.: Kpucmac+, 2011. — 264 c.

PykoBoacTBO noapo6HO ocBellaeT BOMPOChI BbIMOMHEHWS XUMUYECKOro
aHanu3a NUTLEeBOW W NPUPOAHOI BOAbl MO OCHOBHBLIM MOKasaTensM kayecTsa,
a TakKe BOAOPACTBOPUMBIX MOYBEHHbIX BbITSXKEK C MPUMEHEHNEM KOMMIEKT-
HbIX MOpTaTMBHbIX M3denuin, npounssoanmeix 3A0 «Kpucmac+». Hactosiiee
n3gaHne obycrnoeneHo 3ameTHbIM POCTOM B nocneaHee Bpems BocTpeboBaH-
HOCTM NOMneBbIX METOA0B MMAPOXMMUYECKOrO aHanm3a, a Takke paspaboTkoi
cneunanmMcTamMmm KOMNaHum COBPEMEHHbIX METOAUK BbINOMHEHUS U3MepeHUn,
NPUroAHbIX AN NPUMEHEHNS B MOMEBbLIX YCNOBUSIX U 3aBEepLUEHUEM UX rocy-
[apCTBEHHOIN MEeTPONorM4yeckon atTrectaumm.

PykoBOACTBO MO3BONMT MakcumanbHO obneryntb paboTy onepaTtopa npu
aHanuse c npumeHeHnem npoussogmmoro 3A0 «Kpucmac+» o6opynoBaHus.
ISBN 978-5-894-95191-7.

Okonoro-aHanuTM4Yeckue MeToAbl UCCIIeAOBaHUA OKpyXallen cpenbl:
YuebHoe nocobue. — BopoHex: MagatenbcTBo «McTokn», 2010. — 304c.

YyebHoe nocobre cogepXuT y4yebHO-MeToauyeckne acnekTbl U npakTuye-
ckne MeToaukM nabopaTopHbIX —3KOMOro-aHanUTUYECKUX WUCCreoBaHun,
HeobxoauMble AN NpodeccMoHarnbHOW NoAroTOBKU 3KOMora B CUCTEME BbIC-
wero npodeccuoHanbHoro obpasoBaHusi. OnucaHbl OCHOBHblE (PYHKLMO-
HanbHble XapaKTepUCTUKU NPUBOPOB AN OLEHKW KONMMYECTBEHHOTO U KayecT-
BEHHbIX NapamMeTPOB COCTOSIHUSA OKpYXatoLLen cpepbl C aNeMeHTammn maTema-
Tuyecko 06paboTku AaHHbIX. MNpuBEAEHbI KOHKPETHBIE METOAUKM 3KOSOTUYe-
CKON [AMAarHOCTUKM M KOHTPOMNS KauyecTBa OCHOBHbIX [EMOHUPYOLNX cpen -
BO3/yLUHOM, BOAHON, NouBeHHoW. ISBN 978-5-88242-783-1.

MypaBbeB A.l'., KappbieB B.B., llaHa36epr A.P. OueHka 3Konorm4eckoro
cocTtofiHus nouBbl. lMpakTuyeckoe pykoBoacTBo. — CI16: “Kpucmac+”,
2008. — 216 c.

KHura nocssiLieHa BOnpocamM OLeHKM 3KONOrM4eCckoro COCTOSIHUSA NoYBbI N0
LUIMPOKOMY KpYry nokasaTenew, HemoCpeACTBEHHO CBSI3aHHbIX C BOMPOCaMM
noYBOBEAEHUSA, arpOXVMMK, arpo3KONOrK, reoboTaHNKN, CaHUTapHON OXpaHbl
n ap. KHura 6yget nonesHa negaroram LKOMbHOMO U AOMOMHUTENBHOTO obpa-
30BaHKs, y4alMMcsi CTapLumx knaccoB obLueobpasoBaTenbHbIX U cnieuuany-
3MPOBaHHbIX LUKOM, MpenojaBaTensM W CTyAeHTaM By30B, Crneuvanucram
aKoaHanuTU4ecknx nabopaTopwii, LMPOKOMY Kpyry MHTEpecytoLmxcs BONpo-
Camy OLIeHKM 3KONOTM4eCcKoro U CaHUTapHO-XMMUYECKOTO COCTOSIHUS MOYBbI.
ISBN 5-89495-117-8.

Okonornyeckuii MoHUMTOpUHr. MporpamMmma cbakynbLTaTMBHOrO Kypca Ans
yyawmxcsa 9-11 knaccosB. /Coct. MypaBsbeB A.I'— M3a. 3-e, nepepab. u go-
nonH. — Cl6.: Kpucmac+, 2008. — 48 c.

Mybnnkyemas nporpamMma Kypca MoCBSiLLieHa 3KOJIOrM4ecKoi OLeHke Co-
CTOSIHUSI OKpYXKaloLLiel cpefbl B €e NpakTMYeckoM acrekTe U peanusyeT Aesi-
TENbHOCTHBI KOMMOHEHT 0bpa3oBaHus, XapaKTepusyeTcsi BapuaTUBHOCTbIO,
KOMMJIEKCHOCTbIO U CUCTEMHOCTbIO, MMeeT npopaboTaHHbIn 1 anpobrupoBaH-
Hbil B 0Opa3oBaTenbHbIX YYPEXAEHWSX PasHbIX TUMOB  METOAMUKO-
AVAAKTUYecKUin annapat, No3BOMSAOLWMIA NCNONb3oBaTh ee kak camy no cebe,
Tak U B paMKax NpeamMeToB eCTeCTBEHHOHAY4HOro uukna (xumun, Guonorum,
akonorum, reorpacpun, OBX un ap). Mporpamma moxeT GbITb peanusoBaHa B
cpedHux obLeobpasoBaTesibHbIX YYpexaeHusiX, B NpodUIbHbIX U APYrux
Krnaccax Kak OCHOBa MpPaKTU4YECKOW 9KOINOrMYeCcKoi AesTeNbHOCTU YYaLLUXCS.
ISBN 978-5-89495-153-4.
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IOHBbIA XMMKUK, UNN 3aHUMaTeNbHbIE ONbITbI C BelecTBaMM BOKPYr Hac.
UnniocTpupoBaHHoe nocobue AN LWKONMbHMKOB, U3YyYaloLMX ecTecTBO-
3HaHWe, XMMUIO, IKONOTUI0. - usgaHue 2-e, nepepab. n gon. - Cro6: Kpuc-
mac+, 2006. - 120c.

W3pnaHne npegHasHayeHo AN LKOMbHUKOB 5-9 KNaccoB, MHTEPECYoLNXCS
©CTeCTBO3HAHWEM, XVMUWEN, SKOMOTMEN N XenaloLmx 3aHUMaTbCsi NOCTaHOB-
KO OMbITOB B LUKOME WM AOMa; ANS AeTel, BbIHYXAEHHbIX UMKU XKenatoLmx
Y4UTbCS IKCTEPHOM. M3faHne siBnsieTcst pyKOBOACTBOM Ansi paboTkl ¢ Habo-
pom «tOHBIN XMMUK». MOXeT NCMoMb30BaTLCA CAMOCTOATENBHO Kak JOMosHe-
HWE K LUKOJIbHOMY NPaKTUKyMy, @ Takke Afs BHEYPOYHOW 1 AomaluHel pabo-
Tbl C MIPUMEHEeHNeM NoApYyYHbIX CPeACTB.

PykoBOACTBO MO NPUMEHEHUIO MUHU-3KCNpecc-nabopaTopum «Myenka-Y»
n eé moaudmKaumMih Npu y4yeGHbIX IKONMOrUYECKUX UCCNefoBaHUSX. —
CI6: Kpucmac+, 2006. — 136¢.

PykoBoacTBo npeacrasnsieT coboit onncaHne MMHU-akcnpeccnabopartopuin
«lMyenka-Y» n oxsaTbiBaeT Bce €€ MoandUKauun, CEpUtHO BbiMyckaeMble
Hay4Ho-npousBoacTBeHHbIM 3AO «Kpucmac+». B pykoBoacTBe npuBeneHbl
MeToAbl M Npuembl paboTbl C KOMMIEKTOM MO PasfWyHbIM HanpaBrneHnsaM
3KOMOrMYECKON OLIEHKM COCTOSIHUSI OKpYXXatoLLel cpedbl Npu y4ebHbIX 3Komo-
TMYECKNX MCCreAoBaHNAX W B XOAEe 9KOMOrMYecKkoro mnpakTukyma B Kypcax
3KOMOrNM, XMMWUKM, BGronorumM, crneukypcax 3KONOTMYECKON HanpaBreHHOCTM.
PykoBOACTBO agpecoBaHO MeToaucTaMm U neparoram LUKOSIbHOTO W [OMOMHK-
TenbHoro obpasoBaHusi, NMpenojaBaTensM, yyYalyMMcs WM CTydeHTam, BCeEM
notpebutensm MuHu-akcnpeccrnabopaTopumn «lyenka-Y» u cpeactB akc-
NPecc-KOHTPONS OKpyXXatoLLei cpeabl, BXoaawmx B ee coctas. ISBN 5-89495-
167-4.

MypaBbeB A.I' PykoBoAcTBO No onpepaeneHuto nokasaTtenen kavectsa
BoAbl NoneBbiMu MeToAaamu. M3aaHne 3-e. — CI16: «Kpucmac+», 2004. —
248 c.

KHura nocesilieHa BOnNpocam NpakTU4ecKoW OLEHKN KayecTBa MUTbLEBOWN U
NPUPOAHOW BOABI METOAAMU, MPUMEHUMbIMU B MOMEBbLIX U NabopaToOpHbIX
ycnosusix. PaccMoTpeH LUMpOKUiA Kpyr nokasaTenemn kayectsa BOAbl, UX OCO-
GeHHOCTW, a TaKkke 9KOMNorn4eckoe, rUAPOXMMUYECKOE W  CaHWTapHO-
XMMUYeckoe 3HaveHue. OnucaHbl NpaBua oTéopa M NoAroToBkK Npob BoApbl,
BblGOp 0o6opyaoBaHusi Ans nonesblX M nabopaTtopHbix paboT, npoueaypbl
BbINOMHEHUS aHANMU30B YHUDULMPOBAHHLIMU XUMUKO-aHANMUTUYECKUMU METO-
[amu, oTBevaloWMN AENCTBYIOLMM POCCUNCKAM U MeXAyHapOAHbIM CTaH-
naptaMm. OnvcaHHble METOAUKW MPUMEHWUMbI Takke AN OUEHKUM COCTOSIHUS
NoYB MO BbITSHKKaM (BOAHbIM, conesbiM). ISBN 5-89495-113-5.

JKonornyeckuit NpakTMKym: YyeGHOoe nocoGue C KOMMMEKTOM KapT-
nHcTpykumin. MypasbeB A.l'., Myran H.A., JlaBposa B.H. / Moa pea. AT.
MypasbeBa. — Cl16: Kpucmac+, 2003. - 176¢.

M3pnaHue npepactaensieT coboit Metoamyeckoe nocobue no npoBefeHWto
9KOIOrMYeCcKoro nNpakTMkyma B Kypcax Xvmuu, buonorum, akonorum cpegHen
0611eobpa3oBaTenbHON LUKOMbI, NULEEB Y TMMHA3MIA, YYPEXAEHWUI HAYaTbHO-
ro u cpegHero npogpeccmoHansHoro obpasoBaHnus. MNMpakTMKym NpoBOANUTCS NO
YHUULMPOBaHHBIM MeToaukam Ha yyebHo-maTepuarnbHon 6ase cooTBETCT-
BYIOLLMX LUKOSbHbIX KabuHeTOB 1 y4ebHbix nabopatopuii. Mocobue BknovaeT
36 OnbITOB U MpakTu4ecknx paboT no temam «Bo3sgyx», «Bopa», «[louBa»,
«Okpyxatolasi cpefa v 30opoBbe». [onylieHo MuHucTepcTBOM 06pa3oBaHus
Poccwiickon ®epepaumm. ISBN 5-89495-073-2.
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JiwaniHukn: yamBuUTenbHbIE OPraHU3Mbl U MHAUKATOPbl COCTOSIHUSA
OoKpyxatowen cpeabl. [Mocobve ans yuutenei u craplieknaccHukos. WN.A.
LWanwmpo. — CIM6.: Kpucmac+, 2003. — 108 c.

HacToswasa pabota — AONONHEHHOE W UCMPaBREHHOE M3[jaHNe KHUMU aB-
Topa «3aragku pacteHusi-cuHkca. JIMWanHUKN U 3KONOTMYECKUA MOHUTO-
puHr», Bblweawen B 1991 rogy. OHa agpecoBaHa LUMPOKOMY Kpyry yuTarte-
newn, u B NEpBYI0 ovepedb — yunTensM GUonorun cpepHen LKonbl. B kHure
n3naralTcs MocrneaHue HayyHble OOCTMXKEHUs B 06nacTv nuwaiHUKOBOro
cumbuosa, Guonormm n GU3MONOrMN NULLIAKHUKOB Kak GuonHaMKaToOpoB 3a-
rpA3HeHUst okpyxatolleid cpeapbl. [aoTca pekoMeHOauuMn Mo NPOBEAEHWIO
aKomnornyecknx paboT C NUIWanHUKamy ANs yYalumxcsi CTaplumMx Kraccos.
ISBN 5-89495-111-9.

OLeHKa 3KONIOrM4ecKoro COCTOSIHMSA TPUPOAHO-AaHTPOMOreHHOro KOM-
nnekca: Yye6Ho-meToanyeckoe nocobue. MypasbeB A.I. U3a. 2-e. nepe-
pab. n gononH. - CM6.: «Kpucmac+», 2000. - 118 c.

Khura nocssilieHa MeTOOOMOrMM OLEHKN 3KONMOMMYECKOro COCTOSIHWS Mpu-
POAHO-aHTPOMOreHHOro KOMMJIeKCa U ero oTaesbHbIX KOMMNOHeHToB. MNokasaHa
pOnb UHBEHTapM3aLMOHHOW MHMOPMaLMK MPU OLEHKE 3KOMOrMYecKkon cutya-
LMK, B CUCTEMATUYECKOM BUAE NPUBEAEHbI OCHOBHbIE NMOKasaTenu aKonornye-
CKOro COCTOsIHUS (NokasaTenun kadecTsa). MaTepuan M3noXeH C KpaTkum Onu-
CaHWeM METOAMK MPaKTUYECKOM OLEHKM MokasaTenieil kayectBa, MPUroAHbIX
[Ons ucnonb3oBaHus B o6pa3oBaTenbHbIX yupexaeHusix. ISBN 5-89495-014-7.

OpzaHu3ayusi nepecbisIKu onaayueaemcsi ornosHUMesbHo.

Mo BonpocaM 3aka3a nuTepaTypbl NPOCUM o6GpaLaTLCS:

CI6 OY «3konoro-aHaNMTU4eCKUi HPOPMaLMOHHBIN LieHTp - COKO3»:
191119, CankT-lNeTepbypr, yn. KoHctaHTuHa 3acnoHoBa, A. 6

Ten./dakc: (812) 575-54-07, 575-55-43, 575-50-81,

dakc (812) 325-34-79 (aBTOMAaT)
E-mail: help@christmas-plus.ru
Cant: http://www.center-souz.ru/

YUEBHUKW, ONTNINOMBb,
NNCCEPTAUNN -
NOSHbIE TEKCThI
Ha cante anekTpoHHOM 6UBnNMoTeKn
WWW.y4eBbHMKN.MHopm2000.pdh

HAMNCAHWE Ha 3AKAS:
1. lncceptaumm n Hay4Hble paboTbl
2. dnnnowmel, KypcoBble, pedepaThl,
lueptexu...
3. lLkonbHbIe 3agaHnA

OHnanH-KoHCYyNbTauun

JIIOBAA TemaTuka, B TOM Yucne
TEXHUKA

Mpurnawaem aBToOpoOB

hristmas”

NKOB
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Daxc (812)325-34-79 (KpyriocyTodHO).
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