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BBEJAEHUE

YyebHo-MeToanuecKoe mocodre pa3paboTaHO JyIsl HANpaBlIEHUs MOATOTOBKHU
35.03.08 Boanslie 6mopecypchl U akBakyJabTypa (AJ1s1 O4HOM U 3a049HOM (hopM 00yUe-
Hus1) no auctuiummae «[ maponorusy», Bxoasuiet B «Moaynb HampaBiieHus» o0pazo-
BaTEJIbHOM MporpaMMbl OaKaiaBpHara.

[{enpro ocBoeHus auctuIIuHbl «[ waponorusy sBiasercs GpopMupoBaHUE 3HA-
HUW, YMEHUN ¥ HABBIKOB B 00JIACTH OCHOBHBIX 3aKOHOMEPHOCTEH OIPECIISIFOIIIX
TUAPOJIOTHYECKUE, TUAPOXUMUICCKHAE YCIOBUS B BOAHBIX OOBEKTAaX M HMCKYCCTBCH-
HBIX BOJIHBIX CHCTeMaX, HEOOXOIUMBIX JIJISl PEIICHHs] BOIIPOCOB, CBSI3aHHBIX C UX PhI-
00X0351CTBEHHBIM HUCIIOTH30BAHUCM.

3agauu TUCIUTUINHBI:

- OCBOGHHE TJIAaBHBIX IMPOIIECCOB, MPOUCXOIIIMNX B atMochepe u ruapocdepe
3eMiid, OCHOBHBIX 3aKOHOMEPHOCTEH, OMPEEISIONUX THIPOJIOTUYECKIE 0COOEHHO-
CTH BOJIHBIX 00BEKTOB 1 MUPOBOTO OKEaHa;

- U3y4Y€HHUE YCTPOUCTBA, MPUHIUIIA U TIPABUI pabOThl C OCHOBHBIMH THApPOME-
TEOPOJIOTHYECKUMHU MPUOOPAMU U THJIPOXUMUYECKUM 000pYA0BAHUEM;

- OBJIJICHUE HAaBBIKAMU BBITIOJIHEHUS TUPOXUMUYECKOTO aHAIHN3a;

- IpUOOPETEeHHE HABBIKOB IMPOBEACHUS TMOJIEBBIX T'HAPOMETEOPOIOTHUECKUX
HaOJIIOJICHHUIA;

- OBJIAJICHUE MPAaBWJIAMU TEXHUKU O€30MaCHOCTH MpHU pabOTe HA BOAHBIX 00B-
€KTax M B THIPOXUMHUYECKON JabopaTopuu;

- (hopMupoBaHKe 0a30BBIX 3HAHWM, YMEHUN U HABBIKOB JIJI YCHEIIHOTO (B T.4.
CaMOCTOSTEIIFHOTO) TUIAHUPOBAHUS W TPOBEICHUS HMCCICIOBAHUNA W MOHHTOPHHTA
€CTECTBEHHBIX M MCKYCCTBEHHBIX BOJHBIX OOBEKTOB (B TIEPBYIO OUYEPEIb, HMEIOITUX
PBIOOXO3SMCTBEHHOE 3HAYECHHE), OICHKU MX DKOJIOTHYECKOTO COCTOSIHUS, B T. 4. C
TOYKHU 3peHUs] TPeOOBAaHUN PBHIOHOTO XO3SIMCTBA; TPAMOTHOTO KOHTPOJS COCTOSHUS
Cpelbl NP KCIUTyaTalliy PhIOOX03sHCTBEHHBIX BOJHBIX OOBEKTOB; Y4acTusi B oOpa-
30BaTENIbHOM NESITEIbHOCTH YUPEXKICHUW CUCTEMBI CPEIHETO U BhICIIEro mpodeccu-
OHAJIBHOTO PHIOOXO3SIICTBEHHOTO 00OPa30BaHMUS.

B pesynbTaTe n3ydeHusi TUCUUILTAHBI CTYJEHT JT0KEH:

3HAMb:

- YCTPOMCTBO THIPOJOTHYECKUX M METEOPOJIOTHIECCKUX MPHOOPOB M TIpaBUia
paboThI C HUMU;

- METOMBI W MpaBUjia 0TOOpa MPOO BOIBI TS THAPOXUMHYESCKOTO aHAIN3a IS
IeJIeii MOHUTOPHUHTA CPebl OOMTAHUS BOJIHBIX OMOJOTHICCKUX PECYPCOB U OOBEKTOB
aKBaKyJbTYPHI,

- METOIWKHU TPOBEACHHS THUAPOJIOTHYCCKUX M THAPOXUMHUYCCKUX HMCCIICIOBA-
HUM;

- TUAPOJIOTUYECKYIO U DKOJOTHYECKYIO TUTTU3AINIO BOAHBIX O0OBEKTOB.

ymemby:

- OpraHU30BBIBATH MPOBEJICHNE MOHUTOPHHTA CPe/bl OOUTAHUS BOIAHBIX OHO-
JIOTUYECKUX MO THUAPOXUMHUYECKUM IIOKA3aTEeIsIM JJIsl OTIEPATUBHOTO YTPABIICHUS
TEXHOJIOTUYECKUMHU TMPOIECCaMU aKBaKYJIbTYPHI,



- OTPENENATh THAPOMETEOPOJIOTHUECKHE YCIOBUS B Mepuo cOopa Marepua-
JIOB,;

- BBITIOJIHSATH OIEHKY PBIOOXO03SWCTBEHHOTO 3HAYCHUS W IKOJIOTHYECKOTO CO-
CTOSIHUSI €CTECTBEHHBIX U NCKYCCTBEHHBIX BOJIOEMOB;

- PETHCTPUPOBATH MMapaMETPhI BOABI B PHIOOBOJHBIX €MKOCTSIX, ITOKAa3aHUS OK-
cumeTpoB, pH-MeTpoB B mporiecce pa3BeACHNUS 1 BhIPAIIMBAHUS BOIHBIX OHOIOTHYC-
CKHX PECYPCOB;

- MPOW3BOIUTH HACTPONKY U TAPUPOBKY TUAPOJIOTHUECKUX PUOOPOB U THIPO-
XUMHYECKOTO 00OpYAOBaHUsS JUIS IIeJiek MOHHUTOPWHTA CpeAbl OOWMTaHUS BOJIHBIX
OHMOJIOTHYECKHUX PECypCOB MO THIPOXUMHUYECCKIM ITOKA3aTeIsIM;

- POU3BOIUTH THAPOXUMHYECKUN aHAIH3 110 CTAHIAPTHBIM METONKAM;

61a0emnp.:

- HaBBIKAaMU Pa0OTHI C THAPOMETEOPOIIOTHUECKUM 000PYI0BAaHUEM;

- HaBBIKAaMHU OTOOpA MPOO BOJBI JJIS TIECH KOHTPOJIS YCIOBHI BBIPANTUBAHUS
00BEKTOB aKBaKYyJbTYPhl B paMKaX MPUHATOH B OpPTaHMU3AIIMN TEXHOJOTHH pa3Bee-
HUS Y BBIPAIIUBAHUS BOJTHBIX OMOJIOTHIECKUX PECYPCOB;

- HaBBIKAMH MOATOTOBKH aHAJIMTHYCCKUX MaTEPHAIOB IO PE3yJIbTaTaM MPOBE-
JICHHBIX aHAJN30B.

JIy1st TpaMOTHOTO BEJEHUS PHIOHOTO XO03SMCTBA W OPTaHW3aIlMN TPOMBICIIA PhI-
OBI, KaK B BOJIHBIX OOBEKTAX CYIH, TaKk 1 B MUPOBOM OKeaHe, HE0OX0IUMO XOpOoIIee
3HaHUE Cpelbl OOMTaHMs THAPOOMOHTOB. [Ipu ATOM UXTHOJIOTY-PBHIOOBOY MPHUXO-
JUTCS UMETh JIEJI0 U HETOCPEACTBEHHO C MCCIEAOBAHUEM BOIbl, U C PE3yJIbTaTaMU
TUX uccaenaoBanuil. CienoBaTeabHO, CIEIUATUCT JOJDKEH YMETh BECTH HaOIIoJIe-
HUS 32 BOKHEUITUMU dJIEMEHTAMU BOJITHOM CpeJibl, BIAJETh METOIaMH COBPEMEHHOTO
TUAPOXUMHYECKOTO aHaIKN3a, TPAMOTHO COCTaBIIATh THUIAPOJOTHUYECKYIO XapaKTepH-
CTUKY U3y4aeMoro BoJI0eMa.

B xome mpoxokaeHWs J1abOpaTOpPHOTO MPAKTUKyMa CTYACHTBI JTOJDKHBI
HAyYHUTHCS TIPABWJIAM TPOBEJCHUS OCHOBHBIX THIPOMETCOPOJIOTHYCCKUX HAOJIOIe-
HUW TIPH PHIOOXO3SHCTBEHHBIX UCCICIOBAHUIX BOJOEMOB, 03HAKOMHUTHCS C TIPUHITH-
IIOM yCTPOHCTBA W PabOTBI, HEOOXOAUMBIX [IJII ATOTO THAPOMETEOPOIOTHICCKUX
MpUOOPOB, HAYYUTHCS TPAMOTHOMY BBITIOJTHEHHUIO XMMHYECKOTO aHaln3a MPECHBIX
BOJI, 00pabO0TKE U aHAJIU3Y MOJIyYaeMbIX pPe3yJIbTaTOB.

[TockOMbKY THAPOJIOTHYCCKHE YCIOBUS B 3HAYUTEIBHOW CTETICHU 3aBUCAT OT
COCTOSIHUSI TIOTO/IbI, B TIPAKTUKYME MPUBOJISITCS U HEKOTOPHIE CBEJIEHUS O paboTe OC-
HOBHBIX METEOPOJIOTUYECKUX TTPUOOPOB.

B cooTBercTBHM C A3THM, 1aOOpaTOPHBIN NMPAKTUKYM pa3/iefieH Ha TPU YacTH:
TUAPOXUMHYECKUN aHan3, MOpPOMETpHs 03epa, METEOPOTIOTHIECKUE U THAPOJIOTH-
YeCKHUe IPUOOPHI.

[IpakTuKyM COACPKUT OMHCAHUE JTA0OPATOPHBIX PadOT, BOMPOCHI JUIsI CaMoO-
IIPOBEPKH T10 KKIOMY M3 BHIOB padOT, IPU3BaHHBIE OOpaTUTh BHUMAHHUE CTYJCH-
TOB Ha OCHOBOIIOJIAraIOIIUE IMOJOKEHUS TOW WM MHOW paboOTHI, MepeyeHb HeoOXO-
JTUMOTO O0OpYAOBaHMS, XUMHUYCCKON MOCYABI, PEAKTUBOB, CIHCOK PEKOMEHTIyEMOM
JUTEPATYPBI, B KOTOPOH pacCMaTPHBAEMBbIC BOIIPOCHI U3JIOKEHBI 00JIee JETATBHO.



YACTbD 1. THAPOXUMHUYECKU AHAJIU3

Jladoparopuasi padora Ne 1. OcHOBHbIe MpaBu/Ia PpadoThl B THAPOXUMHYECKOH
Jladoparopum.

Heab paGoThl: U3yueHne OOIIMX U CIEUUATIbHBIX TpeOOBaHUM mpu padoTe B
TUAPOXUMHUYECKON 1abopaTopui.

OcHoBHBIC TPeOOBAHMS TeXHUKH 0€30MACHOCTH NMpu padore B I'MAPOXH-
MHUYeCKOi J1adopaTopuu

O61mue TpedoBaHMs

1. B mabopaTopun o0s3aTeabHO JOKHA OBITH anTeyKa.

2. B naGoparopuu He peKOMEHIyeTCsl paboTaTh B KOHTAKTHBIX JIMH3AX.

3. Ilpu pabGore B rUAPOXMMHUYECKON TabOpaTOpUu HEOOXOJAMMO COOIOJATH
MaKCHUMAaJbHYI0 OCTOPOKHOCTb. HeakkypaTHOCTb, HEOpPEXHOCTb, HEBHHUMATEIb-
HOCTb, HEJIOCTATOYHOE 3HAKOMCTBO C MPUOOpPaMHU U CBOWMCTBAMHU BEIIECTB, C KOTO-
PBIMH BeZIETCS paboTa, MOTYT IPUBECTU K HECYACTHOMY CIIYYarlo.

4. HeoOxoauMo MOIAEPKUBATh YACTOTY U MOPSIOK, Ha pabo4yMX CTONAaX HE
JOJIKHO OBITh HUYETO JINIIHETO.

5. Yxons U3 nabopatopuu, HEIb3sl OCTABJIATH BKIFOUCHHBIMU HArpeBaTe/IbHBIC
MPUOOPBI, TOPSALIUE TOPEIIKH, OTKPBITHIE TA30BbIE KPAHBI.

6. Henb3s paboTaTh npu MI0XO0H WM HEHCIPABHOW BEHTWIALIMH B JIaOOpaTo-
pUU WM B BBITSKHOM 1Kady. [Ipu nepepriBe B 1€MICTBUM BEHTUJISILMU BCE paOOTHI B
BBITSDKHBIX IIKadax, CBSI3aHHBIE C BBIICICHUEM BPEAHBIX BELIECTB, T'a30B U IMAPOB,
ClIelyeT HEMEUIEHHO IIPEKPaIaTh.

7. PaboTa BBITSDKHOTO ITKa(a T0JKHA TPOBEPSITHCS €XKETOTHO.

8. Heobxoaumo cieauTh 3a YUCTOTOM PYK M MBITh MX KaXIbIH pa3, KOTaa Ha
HUX MONaJlaeT Kakoe-Inbo BeecTBo. Henb3st BBITUpATh pyKU U IIOCYAY OJHUM U TEM
e MOJIOTEHIIEM, 0COOEHHO IpH paboTe ¢ BPEAHBIMU BEIIECTBAMHU.

9. Ilpu >TUKETHPOBAHWU XUMPEAKTHBOB HEOOXOJUMO MCIOJIb30BaTh «3THUKET-
KM 0€30MaCHOCTH» C yKa3aHUEM CTENEeHH BPEIHOCTH BEIECTBA B COOTBETCTBUU CO
CIIPaBOYHUKAMHU, B KOTOPBIX JAETCsl OMMCAHUE BEIIECTB MO CTEIIEHU BPEIHOCTH.

10. IIpu paboTe ¢ BpeIHbIMHU BEIIECTBAMU HEOOXOJUMO MOJIb30BATHCS CIEL-
OJICIKJION.

11. IIpu paboTe ¢ KOHLIEHTPUPOBAHHBIMH BEUIECTBAMHU 00S3aTEIBLHO COCTABIIS-
€TCsl CIIMCOK JIFOEH, AOMYIIEHHBIX K MPOU3BOACTBY aHAIM30B; 3TU CIUCKU XPaHATCS
MTO>KM3HEHHO.

12. [Ipu paboTe co cTOUHBIMHM BOAaMH 00s3aTeNbHBI TPUBUBKU OT MOJIHMOMUE-
JIUTa, CTOJNIOHSIKA, TenaTuTa, TudTepum.

Oo0pamenue co CTEKJIOM

1. Xumuueckast mocyaa, B OCHOBHOM TOHKOCTEHHasl U XpyIikas, TpeOyer Oe-
PEXXHOTrO OOpallleHus, TaKk Kak MpU HEOPEKHOM OTHOIICHHWU K IMOCYJE BO3MOKHBI
pa3MyHbIe TPAaBMbl. XMMUYECKYIO MOCYAY CIEAYET epKaTh B PyKaX OCTOPOKHO, HE
CKMMasi CUJIBHO MaJblAMHU.

2. Ilpu MBIThE TTOCY/IbI €pIlIAMUA HYHO OBITh OCTOPOKHBIM, YTOOBI HE MPOOUTH
€€ THO WJIN CTECHKHU.



3. B ciyyae HeOOMBIIOTO MOpe3a CTEKIOM CIEAYeT YJaduTh OCKOJIKH CTEKJIa,
CMBITh KPOBb BOKPYT paHbl BaTHBIM TaMIIOHOM, CMOYEHHBIM PacTBOPOM MapraHIO-
Bokuciaoro kamms (KMnQOy), cMa3aTh HOJIOM U 3aBs3aTh OMHTOM.

4. IIpu rmy0oKux mopes3ax Mmociie yJajaeHusl CTeKIa Hy>KHO KPENKO MepeBs3aTh
PYKY BBIIIE IOpE3a KIYTOM, YIAAIUTh KPOBb BOKPYI pPaHbl, HAJIOKUTh HECKOJIBKO
CJIOE€B CTEPUJIBHOM MAapJIv, 3aTEM TOJICTBIM CJIOW TMTPOCKONIMYECKOW BaTbl U HEMEN-
JIEHHO OOpaTHUTHCS K Bpady (B MEAMYHKT).

Oo0pamenue ¢ peakTUBaAMH

1. Xumudeckue peakiiud HeOOXOJUMO BBITIOJIHATh TOJBKO C TAKUMHU KOJIUYe-
CTBaMHU M KOHIIEHTpAIUSIMU BEIIECTB, B TAKOW MOCy/ie, MpUOOpax U MpHU TaKUX YCJIO-
BUSX, KaKM€ YKa3aHbl B COOTBETCTBYIOIIUX PYKOBOJICTBAX.

2. beps BemiecTBo, ciaeayeT BHUMATEIbHO YATATh STUKETKY M MpU MajieHIIemM
COMHEHUU BBISICHATH y JIaOOpaHTa KBATH(PHUKAIIUIO BELIECTBA.

3. 3ampeniaercs OCTaBIATh BEIIECTBO B MOCY/IE 0€3 3TUKETOK U MOJIHUCEH.

4. CoBepILIEHHO HEAOMYCTUMO NPOOOBATh XUMUYECKHE PEAKTHBBI HA BKYC.

5. HamonHeHne mUIeToKk pacTBOpaMy KHCIOT, IIEJIOYEW M JIPYTHX BELIECTB
BBIMIOJIHSIIOT TOJBKO MPU MOMOLIY TPYILUU, WM IPUMEHSIOT CHel[MalbHble aBTOMAaTH-
YECKUE MUIETKH, UM TUIETKU C TIapOM.

6. Bcro paboty ¢ BpeHBIMHU U SJIOBUTHIMHM BEILIECTBAMU HEOOXOAUMO IPOBO-
JUTh TOJIBKO MO TATOU (B BRITSDKHOM IIKa(y).

7. Ilpu pa3baBieHUN KUCIOT HEOOXOAMMO BJIMBaTh KHUCIOTY B BOAY, a HE
Ha00OpOT.

8. Ilpu monajgaHuy CHIIbHBIX KUCIOT (a30THAas, COJIIHAsA, CEpHAasi) Ha KOXKY IO-
paXXKEHHOE MECTO ClIeAyeT OOMBITh CHayasia OOJIbLIIMM KOJIMYECTBOM BOJBI, a 3aT€M
5%-M pacTBOpoM aByyriaekucion coasl (Na,COs).

9. IIpu pabore ¢ OonpmIUMH O0BEMaMU KOHIIEHTPUPOBAHHBIX (JABIMSIIAXCS)
KHCJIOT, IIeJI0UeH, pacTBOpa aMMuaka (0COOeHHO!) U T. 1. HEOOXOAMMO Ha/IeBaTh pe-
3UHOBBIN (DapTYK, ClIELMAJIbHBIE MEPYaTKHU, OYKH WM CHEIUANbHYIO MAacKy, ooecre-
YUBAIOIYIO 3alUTY JIHIA, pecnuparop (IpoTuBOrasz), MO0 OOBS3bIBATH HOC U POT
MapJieBOM MOBS3KOW, CMOYEHHOW pacTBOPOM cobl. UTOOBI CBECTH K MUHUMYMY
HE0OXOAMMOCTh NEPENIUBaTh MEPEUUCICHHbIE PACTBOPBI U3 OOJIBIINX OYTHUIOK, pe-
KOMEeHIyeTcs mprobperarh ux B Manoi (1o 1 am®) pacdacoske.

10. IIpu pacTBOpeHHM MIENOYM B BOAE NMPOUCXOAUT CHIBHOE Pa30rpPEBAHHE
pacTBOpa, MOATOMY IIIEJIOUH CIEAYET PaCTBOPATH B (happopoBoil mocye.

11. IIpu oxore 1meroyaMu MOPaXEHHOE MECTO CJeayeT OOMBITh CHadasa
0OJBIIMM KOJMYECTBOM BOJbI, a 3aTeM 2%-M pPacTBOPOM YKCYCHOH KHCIIOTHI
(CH3COOH).

12. Tlpu nonagaHuu Ha KOXY IIEJIOYHOr0 pacTBopa Hoaucrtoro kanus (KJ) mo-
pPaXEHHOE MECTO ITPOMBIBAIOT CHauajia BOAOM, 3aTeM 2%-M pacTBOpOM OOpPHOM KHC-
noTel (H3;BO3) u cHOBa BO1011. 3aTeM 3TO MECTO MOXKHO CMa3aTh MHUIIEBBIM KUPOM.

13. Ecniu Ha k0Ky Tomnaj pacTBOp a30THOKHUcIoro cepedpa (AgNOs), HeoOxo-
JUMO TIPOMBITh TMOPAKEHHOE MECTO OOJBIIUM KOJUYECTBOM XJIOPUCTOIO HATpUs
(NaCl).



PaboTa ¢ HarpeBaTe/IbHBIMH PUOOPAMU

1. Bce HarpeBatenbHble NpUOOPHI HEOOXOAMMO YCTAHABIMBATh HA TEIJIOU30-
JISILMOHHOM ITOJICTABKE.

2. Henb3st Opath rops4yro MocyAy rojibIMH pyKaMmu, HEOOXOAUMO TMOJIb30BaTh-
Csl IIUIIAMH, KOJIOOAepKATEIIMHU, )KI'yTOM U3 OyMard Wi MOJOTEHIIA.

3. HeoOxoauMo BHUMATENBHO CIEAUTD 3a pabOTOI HarpeBaTeIbHBIX TPHUOOPOB
U HE OCTaBJIATh UX 0e3 nmpucmotpa. [IpoBoaa HEe TOMKHBI KacaThCsl HAarpEeBaeMbIX Ya-
CTEH 3IIEKTPONPUOOPOB.

4. Tlpu oxxorax mepBOil cTeneHu (MOKPACHEHUU KOXXH) 000X KEHHOE MECTO
CJIeIyeT MOACTaBUTh MO/ CTPYIO XOJIOAHOM BOJIbI, WIIM TIOTPY3UTh B paCTBOP MapraH-
IOBOKHUCJIOTO KaJIMsl, UM HAJIOXUTh BaTy, CMOYCHHYIO MAapraHIIEBOKHUCIIBIM KaJIUeM.
[IpeanouTuTenbHEE BOCHIOIB30BATHCS JIFOOBIM MTPOTUBOOKOTOBBIM CPEJICTBOM.

5. IIpu oxkorax BTOpOM cTemneHH (MOSBICHUE Iy3bIPEil) 000KKEHHOE MECTO
HY>KHO 00pab0oTaTh MapraHIlOBOKHUCIIBIM KajaueM wind 5%-M pacTBopoM TaHuHa. Of-
HAaKO MPEANOYTUTENbHEE OOPATUTHCS B MEAITYHKT.

6. IIpu oxorax TpeTbel cTeneHu (pa3pylieHUH TKaHel) paHy HE00X0IuMO TOo-
KPBITh CTEPUIILHOM MOBSI3KOM U HEMEJIEHHO 00OpATUTHCS K Bpady (B MEAIIYHKT).

OoOpameHue ¢ ra3oBoii ceTbI0

1. Ecnu npu BXozae B J1JaOOpaTOpHIO OLIYLIAETCS 3amax rasa, cielIyeT HeMe[-
JIEHHO COOOIIUTH 00 ATOM JJabOpaHTy, mpenoaaBaTesto. Jlo BbISICHEHHS U YyCTpaHEHUS
IOPUYUH NOSABJIEHUS T'a3a JJa0OpaTOPHUIO 3aKPbITh, HUYETO HE 3aKUraTh U HE BKJIIOYATh
AJIEKTPOOCBEILIEHUE UITH 3JIEKTPOOOOPYIOBAHHUE.

2. Bo Bpemst paboThl HE OCTaBIATh O€3 HAOJIOIEHUS TOPSIIME ra30Bble MPUOO-
PBI, TOPEJIKH U T. M.

3. IIpu BbIXOJIE U3 IOMELIEHUS ra3 HEOOXOIMMO MEPEKPBITh y KaXK10M ropenku
U Ha IIEHTPaJIbHOM BBOJIC B JTaOOPATOPHIO.

TexHuka npoBeaeHUsi Ja00PATOPHOro aHajau3a BOAbl. OCHOBHBIE 10JI0-
KEHUSI.

XuMHnyeckas mocyaa, McroJjib3yemMas pv ruApOXUMHUYECKOM aHAJIu3e.

Xumuueckas nocyaa, 00ObIYHO MCIHOJIb3yeMasi MpU NPOBEICHUH THAPOXUMHYE-
CKOT'0 aHaJlIu3a, MoKa3zaHa Ha pucyHkax 1-10.

R
M

Pucynox 2 — Kon6sl (a — miiockotoHHas,

Pucynox 1 — MepHbie KOJObI
0 - KOHUYeCKasl)
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nurneTka Mopa)

Pucynox 9 — ®apdoposas nocyna (a —

TUTEJb, O — YaIlKa JJis BhITapUBAHUS,

B - CTyIIKA C IECTUKOM, T — KPY>KKH, J{
— BopoHku broxHepa)

Pucynok 10 — Emkoctu 1715 XpaHeHus
peakTuBOB (a — OaHKH, O — KUCIIOPOJIHbIC
CKJISIHKH )
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Moiika XUMH4Y€eCKOM MOCYAbI

Ha cTeHkax 4rcTON MOCY/Ibl HE TOJKHBI 3aJ1€PKUBATHCS KAILTA BOABI.

XHWMHUYECKYIO MOCYAy CHayala TUIATEIbHO MOIOT BOAOIIPOBOIHOM BOIOM (Ke-
JaTeNbHO TETUION WM TOpsSYeii) ¢ MOMOIIBIO epIiei win QUuiIbTpoBaIbHON Oymaru, a
3aTEM OJTHOU M3 CIIELIMAIBHBIX CMECEH.

Haubonee npocToii cnocod — MBITEE TOPSIUM PACTBOPOM JIFOOOTO CTUPATBHO-
r'o MOPOIIKA.

st 06e3xuprBaHus MOCYAbl OOBIYHO MOJIB3YIOTCS XPOMOBO# cMmechlo. Ee ro-
TOBSIT Ha X0J0JIe pacTBopeHueM ouxpomara kainus (K,Cr,O7) B HeO0nbIIOM KOJIHYe-
CTBE BOJIbI JI0 TOJYYEHHs] HACBIIIEHHOTO PAacTBOpa. 3aT€M OCTOPOXKHO J100aBJISIOT
paBHbII 00BEM KOHUEHTpUpOBaHHOM cepHoil kucioTel (H>SO4). CMmech momxHa
UMETh TEMHO-OPAHKEBBIN LIBET. XPOMOBYIO CMECh MOXHO HCMOJIb30BAaTh IIOBTOPHO.
[Ipn3HaKOM HENMPUTOJHOCTH CMECH SIBISIETCS NEPEXOJ 1[BETa B TEMHO-3€JICHbIN. Pa-
00TaTh C XPOMOBOM CMECHIO HYKHO C OYE€Hb OOJIBIION OCTOPOKHOCTBIO. Henb3s
HaObupaTh €€ B MUIETKUA PTOM, CIEAYET MOJIb30BAThCA PE3UHOBOM IpyLIE UM MBITh
MUIETKU B TOJCTOCTeHHOM HuuHape (Pucynok 11).

Pucynox 11 — CriocoObl MBIThSI TUTIETOK XPOMOBOW CMECHIO

JIJ1s1 MBITBSI TOCY 1Bl MOKHO IPUMEHSTH TaK)KE CIEIYIOIINE CMECH:

1. 5%-#i BogusIil pactBop KMnO4 ¢ qo6aBneHrneM K HeMy BO BpeMs HCIIOJIb30-
BaHUS HECKOJIbKMX MUJUTMJIMTPOB KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI;

2. CouproBoit pactBop enkoro kanus (40-50 r kpucrammnueckoit KOH pac-
TBOpsIOT B (apdopoBom crakane B 500 cM® BOmBI; MmoydaeMas CMECh IIPH 3TOM
pa3orpeBaeTcs; Moclie ee OCThIBaHus 100aBstoT I aM® cimpra);

3. PactBop K>Cr,07 B koHUeHTpupoBaHHOM a30THOM kucinote (HNO3). s ero
npurorosnenus 200 r K,Cr,07, pactopstor B 1 am® HNO3. DTOT pacTBOp 10 CBOUM
MOIOIIMM CBOMCTBaM IPEBOCXOAUT XPOMOBYKO CMECh M Pa3JIMYHbIE OPraHUYECKHE
pacTBOPUTENIM U UX CMeCH (alleTOH, CIUPT, OCH3UH, CKUMUAAp, AUXJIOPITAH, CMECh
cupTa ¢ 3GUpom | T.11.).

4. bropeTku y100HO TPOMBIBaTh CMECHIO CIIUPTA U KOHIIEHTPUPOBAHHOW a30T-
HOM KHMCIOTHI (IIOTHOCTHIO 1,4 T/cM®); B GrOpeTKy HamMBarOT 3 CM® cupTa, 3aTeM
OCTOPOKHO 10 cTeHKe 4 cM® azoTHoM KucaoThl (HNO;3) u 3aKkphIBaoT GIOPETKY JIeT-
KUM KOJIMTAa4KOM. [I[pUMEHSIOT Takke CMeCh KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C
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PacTBOPOM IIEPEKKMCH BOAOPOA: HANIUBAIOT B OropeTKy 5-10 cm® HySO,4 mIoTHOCTEIO
1,84 r/em® u 1-2 em? 30%-noii H,0s.

PaGoTtath cremqyer mop TAroi.

[Tocymay, BEIMBITYIO JTHO0OW U3 IEPEUUCICHHBIX CMECEH, TIIATEIbHO MPOIIoIac-
KMBAaIOT BOAONPOBOIHOM, a 3aTEM JUCTUIUINPOBAHHOW BOJION.

Jl7is mpoMBIBaHUSA XUMHUYECKOW MOCYJbI B Tpolecce paboThl yA0OHO TMOJIb30-
BaThCsl MpoMbiBasikKaMu (PucyHok 12) unu nepxath HEOOJBIIYIO MOPIUIO JTUCTUILIU-
POBAHHOW BOJIBI B XUMUYECKOM CTaKaHE, KOTOPBIA BCErJa JAOJKEH HAXOIUTHCS MO
PYKOM.

Biubams
N

Pucynok 12 — ITpombiBaniku (a — riacTMaccoBasi, 0 — CTEKJISTHHAS )

KaimnOpoBanue MepHOii OCyabI

HomuHanbHasi eMKOCTbh MOCY/Ibl HE BCErJa COOTBETCTBYET €€ MCTUHHOW BMe-
CTUMOCTH, IIO3TOMY MEPHYIO MOCyny (MEepHbIE KOJIObI, MUIETKH, peIHAa3HaUYCHHbIE
JUIsl 0TOOpa TOYHBIX TUTPOBAHHBIX PACTBOPOB, OIOPETKM) HEOOXOIUMO MPOBEPSTH,
T.€. KanuOposate. [Ipu 3TOM ucmunnyto emecmumocms pacCUUTHIBAIOT 110 Macce JU-
CTHJIMPOBAHHOW BOJIBI, codeporcauyeticsi 6 nocyde (€clii OHa IpeHa3HayeHa JJis U3-
MEpPEHHUsI HaXOAAIUXCsS B HEW pacTBOPOB, HAIpUMEp, KOJI0A) WU GuLIUMOU U3 Heé
(ecnu mocyia npeaHa3HayeHa Jyisi OTMEPUBAHMS BBUIMBAEMbBIX PACTBOPOB, HAITPUMED,
OropeTka, MUIeTKA). 3a CMaHoapmuyo memnepamypy KaauOpOBaHUS TPUHSTA TEM-
neparypa 20 °C.

[lepen kanuOpoBaHHEM MOCYAa AOJKHA ObITh TIHATEIBHO BBIMBITA U BBICYILIE-
Ha, IIPU 3TOM, €CITU KaJIMOpyeTcs MocyAa Ha «BbUIMBAHHUE) (OIOPETKHU, MUIETKH) MO~
rOTaBJIMBAETCS €Ill€ U JONOJIHUTEIbHAsA €MKOCTh (Hampumep, OIOKC) ISl CIMBaHUS
BOJIbL. [locyy M IUCTUIINTMPOBAHHYIO BOAY BBIICPKUBAIOT B BECOBOUM HE MeHee | d,
YTOOBI OHU MPUHSIIM TEMIIEPATypPy BO3IyXa.

BHauane B3BEHIMBAIOT CYXYIO IOCY/y: MEpHBIE KOJIOBI - HA TEXHUYECKUX Becax
¢ TouHOCTHIO 710 0,01 T, GFOKCHI (C KPBIIIKO) JJ1s1 KaTuOpOBaHUsI OIOPETOK U MUTIETOK
- Ha aHAIMTHYECKUX — ¢ TOYHOCTHIO 10 0,001 r. 3aTeM HAMOJHSIOT KaTUOPyeMyIo
MOCyAy BOJOM TOYHO 10 METKH (IO HUXKHEH yacTh MeHucka). [locymy Ha «BiauBa-
HHE» B3BEIIMBAIOT C BOJAOW, a U3 MOCY/Ibl HA «BBUIMBAHKUE» BOJY CIMBAIOT B MOJTO-
TOBJICHHYIO JUUIsl STOW II€JId €MKOCTh (OIOKC) M B3BEUIMBAIOT C BOJOM 3Ty €MKOCTb.
IIpu 3TOM MOCE OMOPONKHEHHUSI MUNETKU BBDKUAAIOT 15 ¢ 1 OTHUMAIOT KOHYUK TH-
NETKU OT CTEHKU OIOKCA; OCTaBIlleecs B KOHUMKE MUIETKH HEOOJIbIIOE KOJIUYECTBO
KUJKOCTH HEJIb3s HU BBIyBaTh, HU BBKMMATh: OHO HE BXOAUT B 00bEM ITUIIETKH.
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B3BemmBanue moBTOPSIIOT TPHOKIBI (IIPU 3TOM PE3yJIbTaThl JOJIKHBI OBITh CXO-
TSIIAMHUCS, T. €. pa3inudatbes He Oosiee yeM Ha 0,05 unu Ha 0, 005 T COOTBETCTBEHHO)
u O6epyT cpenHee apudmernyeckoe.

To4HOCTH B3BEUIMBAHUS U JOIMYCTUMBbIE OTKJIOHEHUS IIPUBEICHBI B Ta0I. 1.

Tabmuua 1 - ToYHOCTH B3BEIIMBAHUS U JOIYCTUMbIE OTKJIOHEHHUS MPU KaTMOPOBKE

MOCYJIbI

O6T>CM, CM3 TodHOCTE B3BEIIMBAHUSA IIOHYCTI/IMOG OTKJIOHCHUEC, I
Menee 5 0,0001 0,0005

5-100 0,001 0,005

bonee 100 0,01 0,05

AHaJIOrMYHBIM 00pa30M (Ha TEXHUYECKUX Becax ¢ TOUHOCThIO 10 0,01 cm?) ka-
TUOPYIOT U KUCTIOPOOHble CKAAHKU (CelHalIbHbIe OyThUIOUKH BMECTUMOCThIO 100-
150 cM® ¢ XOpOIIO MPHIHAHHBEIMHA OTHLIM(OBAHHBIMHU MPOOKAMU C KOCHIM CPE30OM,
MPUMEHSIEMBIE JIJIsl XpaHEHUs1 Po0 BOJIbI, OTOOpPAHHOW AJI ONpEEIeHUs B HEW pac-
TBOPEHHOT'O KUCJIOPOJA), 3aKpbIBasi UX MPU B3BEIIMBAHUU NPOOKaMH; MOCIIE KaInuo-
pPOBaHUS CKJISHKU 0053aTEIbHO HYMEPYIOT, PE3YJIbTaThl KANTMOPOBKH 3aHOCST B XKYp-
HaJl, IPOOKU MPUBS3BIBAIOT K TOPJBIIIKY CKIAHKU. [IpoOku A0mkHBI OBITH 00s3a-
TEIbHO MPUBS3aHbI K TOPJIBIIIKAM COOTBETCTBYIOIIMX CKIITHOK (MX HEJIb3s yTaTh).

BMecTUMOCTh CKIISSHKM PACCUUTHIBAIOT C MOMOIIBIO TAaOJIUIbI, IPUBEIECHHON B
[Tpunoxxenuu 1, no popmy:e:

CKll

M
V. —=—%x1000 ()} 1
y; , opMmyJia

rae

Vexn - BMECTUMOCTD CKJIHKH (cM?);

Mcxn - Macca Bofibl (T) B CKJISIHKE MPU TEMIEPATYpe U aTMOC(HEPHOM JaBICHUU
B MOMEHT B3BEIIMBAHMS,

M - macca 1 am® Boapl (I) pH TeMreparype U atMoc()epHOM JABIEHHU B MO-
MeHT B3BemmBanus ([Ipunoxenue 1);

1000 - o6weM (cM’), 3aHMMaeMblii Maccoil BoABI B 1 KI mpu TemmepaType
HanOobIIEH IOTHOCTH U HOPMAJILHOM aTMOC(EPHOM JaBJICHUU.

IIpaBuia TuTpoBanus u padora ¢ Or0opeTKaMu

Tumposanuem Ha3bIBaeTCsI MEAJIEHHOE JOOABJICHHUE OIMpPENEICHHOIO pacTBopa
B TUTPYEMYIO KMJIKOCTh MPU SHEPTUYHOM NEPEMEIINBAHUM MOCIeIHEN 10 oOeciBe-
YUBaHUs, U3MEHEHUS 1[BE€Ta WJIM TMOSBICHUS OCAJKa B MPUCYTCTBHUH COOTBETCTBYIO-
Iero MHAMKaropa. M3MeHeHHne OKpacKu pacTBOpa NMpPU TUTPOBAHUM OTCIEKHBAIOT
00s13aTesbHO Ha 0entoM (hoHe, UCTIONB3YSI IJIs1 TOT0 OeNbIi JIMCT OyMaru.

Jlo Tex mop, Moka TUTPOBaHUE HE OKOHYEHO, HeNb3s yOupaTh Koil0y Wiu cTa-
KaH C TUTPYEMbBIM PAaCTBOPOM M3-110/1 OIOPETKH.

Ecnu kaxercsi, YTO TUTPOBAHHUE 3aKOHUYEHO (IIPOM3OILJIO COOTBETCTBYIOIIECE
U3MEHEHHE OKPAacCKH >KMIKOCTH), CHUMAIOT MOKa3zaHue OropeTku (00bema CIUTOro
pacTBopa), 3aTeM J00aBISIOT €lle OJHY KaIUll0 pacTBOpa U BHOBb MPOBEPSIOT LIBET
TUTpyeMOW KuakocTH. Ecium oT noOaBieHMs Kamiiyd LBET HE W3MEHWJICS, 3HAYMT,
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TUTPOBaHUE 3aKOHUYEHO. [Ipy M3MeHeHun 1BeTa cieayeT cliejaTh HOBBIM OTCUET IO
OropeTke U J00aBUTH €Il OJIHY Karuio. Tak MOCTymaroT A0 TeX IMOp, MOKa LBET THUT-
PYEMOM KUIKOCTU HE MEPECTAHET U3MEHSATHCA.

BropeTrka qomkHa OBITH 3aKperjieHa B IITATUBE CTPOTO BEPTHUKAIBHO.

[lepen HamomHEHHEM OIOPETKH PACTBOPOM €€ HEOOXOIUMO MPOMBITH TUCTUII-
JUPOBAHHOW BOJIOM, @ 3aTEM 3TUM PACTBOPOM.

B koHumKe OOpeTKH MpH €€ 3alOoJHEHUU HE JOJDKHO OCTaBaThCs My3bIpbKa
BO31lyXa. Bo3ayX MOXHO JIETKO YyJaJUTh, €CIIM KOHYMK OIOPETKU MOJHATH BBEPX U
clierka NMPUOTKPBITh 3aKUM (Korja OropeTka 3amosiHeHa pactBopom). [locie Toro,
KaK BO3JyX BBIUJCT, U U3 KOHUYHUKA OYJIET BHITEKATh PACTBOP, 3aKUM 3aKPHIBAIOT.

3aXUM B 3aKPBITOM COCTOSIHUU HE JIOJDKEH MPOIMYCKaTh PacTBOp, T. €. MPU CTO-
STHUM 3aII0JIHEHHON OIOPETKU YPOBEHD KUIAKOCTH B HEH HE TOJKEH MEHSITHCS.

Ecnu 3amonHeHne OHOpPETKH OCYLIECTBIISIIOCH C TMOMOIIBIO BOPOHKH, MEpen
HayaJoM TUTPOBAHUS U MPUBEICHUEM KUAKOCTH K HYJIEBOU OTMETKE BOPOHK) HeoO-
Xo0umo yopams, a KOHYMK OIOPETKH 00TEPETh (PUIBTPOBAIBLHON OyMarou.

KoHuuk GropeTKu M0JKEH OBITh TAKOTO AUaMeTpa, 4ToObl 00bEM OJHOM Karuiu
pactBopa u3 Hero He npesbiman 0,02—0,03 cm’.

OTcyeT mpoU3BOAAT MO HUKHEN I'paHUIIE MEHUCKA KUIKOCTH B Oropetke. [1pu
ATOM TIJja3a HaOIroAaTesNs JOJKHbBI HaAXOAUThCS HA OHOM YPOBHE ¢ MEHUCKOM. J1Jid
yA00OCTBa OTCYETAa PEKOMEHIYETCSI MOJIb30BaThCS MOJOCKOW 3ayepHEHHOW Oymarw,
JepKa ee Mpu OTCYETE HAa 1 MM HUKE HUYKHEW IPaHULIbl MEHUCKA KUIKOCTH, UJIH T10-
CTOSIHHBIM OyMaXXHBIM 3KPaHUMKOM, 3aKPEIUIsisi €ro Ha ThUIbHOM CTOPOHE OIOPETKH.
Ecnu Ha TuTpoBanue npoObl (B OTAEIBHBIX Ciiy4asx!) 3aTpauuBaeTcsi 00bEM pacTBO-
pa OoJbllie, 4YeM TOT, Ha KOTOPBIN paccunTana OropeTKa, MOCTyNnaroT CASAYIOIIUM 00-
pazoM. CryckaioT pacTBOP MOYHO 10 KOHEYHOTO JACJICHUsS OIOpETKH, Hampumep, 25
cM®, omcmaenarom koiby ¢ THTPYEMBIM PACTBOPOM, HAIIOIHSAKOT OFOPETKY M JOTHT-
POBBIBAIOT Mpo0Oy. B aTOM ciydae B rpady «OoTCUET 1o OropeTke» Ha OJaHKe 3aruChli-
BalOT 25+ u nanee BTopoi (KoHeuHbI otcueT). [Ipu o6paboTke pe3yapTaToB 3TH ABa
OTCU€Ta CYMMUPYIOTCS M U3 TIOJIyYEHHOM CyMMBbI BBIYMTAIOT HaYaJIbHBIA OTCUET.

Tounocms omcuema 1o Oropetkam oobemom 10—25 cm® cocrasuser 0,01 cv’.

Jlns mepeMelMBaHus TUTPYEMOrO pacTBOpa I11ej1eco00pa3HO IMO0JIb30BaThCs
MarHUTHBIMHM MelaJkaMu. Maraut OepyT MUHIETOM, MPOMBIBAIOT JUCTUIIMPOBAH-
HOI BOJIOM U OCTOPOXKHO, YTOOBI HE pa30UTh KOJIOY, OMYCKAIOT €ro Ha JHO KOJIOBI.

[Ipu TuTpoBaHuM BpyuHyrO (0€3 Memankud) Koja0y yAoOHO JepKaTh MpaBoOi
PYKOM, HETIPEPHIBHO MOMEIINBAsI TUTPYEMYIO KUAKOCTh POBHBIMH KPYTOBBIMH JBU-
xKeHussMu. JIeBoil pyKoil MpH 3TOM YIPaBiISOT KpaHoMm Oroperku. [lonoxxkeHnue pyk
MIpY TUTPOBAHUHM MMOKA3aHO Ha puc. 13.

JlomyckaeTcsi TakKe MOJIOKEHHE PYK MPU TUTPOBAHUHU, MOKA3aHHOE HAa PHUC
14. Ilpu 5TOM BO BpeMsi TUTPOBAHUS KOJIOY HYKHO JIepKaTh JEBOM PYKOM, a paBon
PYKOM yIpaBisiTh KpaHOM OIOPETKH, /1aBasi CTEKATh KUAKOCTH PABHOMEPHO.
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Pucynok 13 — Ilonoxenne pyk npu Pucynok 14 — Ilonoxenune pyk npu
TUTPOBaHUM 0€3 MAarHUTHOM MELIAIKU TUTPOBaHUM 0€3 MAarHUTHOM MEUIAIKU

Jl71s1 pacTBOpOB TMepMaHTaHaTa Kajiusi, Ho/1a U HUTpUTa cepedpa Hellb3s puMe-
HSTh OIOPETKU C PE3MHOBBIMU 3aTBOpaMU

Jlis pacTBOpOB 1IeNI0OUEl HE PEKOMEHIYETCsl MPUMEHSATh OIOPETKH CO CTEK-
JITHHBIMU KpaHaMHU.

Henp3st cMa3biBaTh Ba3eIMHOM KpaHbl OIOPETOK, MPUMEHSIEMBIX, ISl pacTBO-
pPOB IepMaHTraHaTa Kaius (B 3TOM CiIy4ae KpaH MOXKHO CMa3aTh KOHIEHTPUPOBAHHON
CEpHOI KUCIIOTO).

Pabora ¢ nunerkamu

[lepen HamoJHEHWEM MHUIETKHA PACTBOPOM €€ HEOOXOJWMO TILIATEIBHO OIOo-
JIOCHYTb 3THM PacTBOpoM. [loepysicams nunemky 6 O0abUIOU 00beM MOYHO20 pac-
meopa He pexomeHoyemcs. HeoOX0IMMO B XOPOILIO BBIMBITBII PACTBOPOM XUMHUYE-
CKMIl CTaKaH4YMK HaOpaTh HEOOIBIIONW 00BEM PACTBOPA U OTMEPUBATH €TO MUIETKOU
U3 CTaKaHYMKa.

HamonHsTh MUIeTKy pacTBOPOM CIIEIYET TaK, YTOOBI HUNCHUL Kpall MeHUCKA
KocHyncs coomgemcmeyowel memxu. 1locie 3Toro Karo ¢ KOHYHMKa MTUMETKU CHU-
MaroT GUILTPOBATHHOM Oymaroi.

Ilunemxa npoepadyuposana nornocmouio. B 3TOM cilydae COOTBETCTBYIOLIAS
meTka (2, 5, 10 cM?) pacnonoxena y éepxrezo KOHLA NUIETKU. Ecim oTGupaeMblii
00BEM PAaCTBOPA COOTBETCTBYET MapKUPOBKe muneTkH (2, 5, 10 cM® u 1p.), KMAKOCTE
CJIMBAIOT U3 MUIETKU HOJTHOCIbIO.

Ilunemka npoepadyupoeéana He noiHocmslo - COOTBETCTBYIOIIAs MeTKa (2, 5,
10 mmm 0 cM®) HAXOMUTCS Y HUJICHE20 CYKAIOIETocs KOHIA. UTOOBI TaKo# MUIIETKOM
OTMEpUTHh OTOMpaeMbIii 00bEM pacTBOpa, COOTBETCTBYIOIIUN MapKUPOBKE MUIETKU
(2, 5, 10 cM*), pacTBOp HEOOXOAUMO CIHTH CHPO20 00 HUICHET MEMKUL.

Buvioysamuv pacmeopwsi uz nunemok 3anpewaemcsi.

[Ipu cnuBe pacTBOpa U3 MUIETKU €€ KOHYMK JIOJKEH CONMPHUKACAThCA C BHYT-
PEHHEN CTEHKOM CKIITHKH, B KOTOPYIO CIMBaeTcs pactBop. Ilocie onopoxHeHus nu-
NEeTKU Gblorcudarom 15 ¢ U TOABKO TOCIE 3TOI0 OTHUMAIOT KOHYMK MUIMETKU OT CTEH-
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ki ckiIgHKkU. OcraBleecs B KOHYHKE IMHUIIETKH HEOOJIBIIOE KOJIUYECTBO KUIKOCTH
HeJlb3s HU 8bl0Y8AMb, HU BbIJCUMAMb: OHO HE BXOJIUT B 00bEM IMHTICTKH.

Y aep>kuBaTh pacTBOP B MUIIETKE M PETYJIUPOBATH €r0 CIUBAHUE HEOOXOIUMO C
MIOMOIUIBIO YKA3amebHo2o Naliblia (He O0JBIIOT0!), He 3adxcumas nunemky 6 Kyiake
(PucyHnok 15).

Pucynok 15 — PaGoTa ¢ nuneTrkoii (a — HabupaHue pacTtBopa, 6 — yaep:kaHue
KUKOCTH, B — BBUIMBAHUE)

Eciu HEoOXoauMo OoTMEpUTh 00BEM, TOYHO COOTBETCTBYIOIIMNA MapKUpPOBKE
nunetkn (2, 5, 10 cM® u 1p.), HenecooOpasHo IOIb30BaThes IuIeTkamu Mopa (¢
€MHCTBEHHBIM JICJICHUEM, YKA3bIBAIOIIMM 00HEM JTAHHOW MTUTIETKH).

[MuneTka AOMKHA COOTBETCTBOBATH OTOMpaeMoMy o0beMy pacTBopa. Henb3s,
Hanpumep, oobeM 10 cM® oTbupaTh mumeTkol Ha 5 cM® (5+5). DTO yBeIMYUBAET
BO3MOXHYIO OIMOKY MpU 0TOOpE M BHECEHUU B mocyay pactBopa. Oowemsr 0,5 u 1,0
cm® oT6uparot nunetkoit Ha 1,0 cv®; 1,5 u 2,0 cm® — mumerkoii Ha 2,0 cm?; 3,0 u 5,0
cM® — uneTkoi Ha 5,0 cm?; 06beM ot 5,01 1o 10,0 cM® — nunerxoit Ha 10,0 cv?.

Pabora ¢ Becamu

[IpaBuna paboThl C KOHKPETHBIMHM THITAMH BECOB OTOBApUBAIOTCS B UX CEPTH-
dukartax (macrnoptax). Tem He MeHee, CYIIECTBYET HECKOJIBKO MPAaBUJI, KOTOPHIE Tpe-
OyeTcs BBITIOJHSATH B JIFOOBIX CITydasx.

Bechl 10KHBI OBITh YMCTHIMU. ECTM TIpy B3BEIIMBAHWY YAIIKA BECOB CITydYaii-
HO OKQXKYTCS 3arpsI3HEHHBIMU, HAZI0 HeMed/leHHO BBITEPETh UX.

Jlyst B3BEIIMBAaHUS HY>KHO TOJIB30BAaThCsl KaKON-1MO0 Tapoil (JIMCTKOM (Duiib-
TpoBaJIbHOM Oymaru). Hukakue BeIIeCTBa Helb3s HACLINAMb HeNoCpeOCMBeHHO Ha
YAUWKY 8ecos.

Ha aHanuTudeckux Becax Helwv3s 836euueams 8 OMKpbImbvlx cocyoax Wom, pac-
TBOP aMMHaKa, KOHIICHTPUPOBAHHBIC KHUCIOTHI U BCE JIETyYHE BEIIECTBA, KOTOPHIC
MOTYT B NTapooOpa3HOM COCTOSIHUU JIEWCTBOBATh Ha MaTepual, U3 KOTOPOTro CIACIaHbI
BECHI.

OuyeHb aKKypaTHO cieAyeT oOpamiaThCs C pa3HOBEeCOM. Pasznosecvl u eupu
MOJHCHO Opamb moavko nuHyemom. 1locne B3BEIIMBAHMS Pa3HOBEC Cpa3y Ke aKKy-
pPaTHO YKIJIAJBIBAIOT B QYTIISIp U 3aKphIBAIOT. Ocmasniams pa3zHo8ecyl Ha YauiKe 8eCo8
HeO0onyCmumo.
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B3BelnBaemoe BeIIeCTBO TOXKE Heb3sl Opamb pyKamu, sl 3TOTO MOJIb3YIHOTCS
YUCTBIMH IITIATEIISIMHU.

IIpuroroBjieHne pacTBOPOB

[IpuroToBieHne pacTBOpa 3aBUCHUT OT TOTO, B KAKOW KOHIICHTPAIIMHA €T0 HAJO0
MOy IUTh.

IIpoyenmuas KOHIICHTPAIHSI TTOKA3BIBAET, CKOJIBLKO TPAMMOB BEITIECTBA COJIEP-
xwurcs B 100 T pacmeopa.

TumpoesanHwlll, UU CMAaHOApmMHLBIL PACTBOP PEAKTUBA — ATO PacTBOpP, UMEIO-
M TOYHO U3BECTHYIO KOHIIEHTpalMi0. YUCI0 rpaMMOB BEIIECTBA, COIepIKaIIeecs B
1 ov® (1) pacTBOpa, Ha3BIBAIOT Mmumpom. JIIMTeNbHOE XpaHEHHE TUTPOBAHHBIX pac-
TBOPOB He OONYCKAeMmcsl.

KOHIIEHTpaIMIO BENIECTBA, BEIPAXKEHHYIO B I/aM’ (r/m), mr/ov® (Mr/im) u T. m.
Ha3bIBAIOT MACCOBOU KOHYEHMpPayuell.

Konyenmpayuto mumpoeanuvix pacmeopog OOBIMHO BBIPAXKAIOT YHCIOM MO-
nen (mMonsapHas KonyeHmpayusa) Wi 9UCIIOM TPaMM-IKBHBAJICHTOB (2:9K86.) BEIIECTBA
(nHopmanvnas konyenmpayus) B 1 am® (1) pactsopa.

Monspnyio konyenmpayuto B MOIE/M® (Yawe - MMOIb/OM’) TIOMYYaIOT JEICHH-
€M MacChl TIOPIIUU BEIIEeCTBa (HOHOB, MOJICKYJI, PKBUBAJICHTOB) B TPaMMax Ha MOJISIP-
HYI0 Maccy BelecTsa (B 1/Moib) U 00beM (B M uimu am°). Hanpumep, eciu B 1 am?
pactBopa HCI conepxutcst 3,65 T KUCIOTHI, TO, pa3JeuB 3TO KOJIMYECTBO HA MOJIAD-
nyio maccy HCI (36,5 r/monb) u 06bem (1 aM?), HOIy4IUM MOJSPHYIO KOHIIEHTPALUIO
KUCIOTHI, paBHyto 0,1 mmons/nm®. He pexomenoyemcs IPUMEHATH TEPMUH «MOJISP-
HOCTB» BMECTO TEPMHUHA «MOJISIPHASI KOHIEHTpAIUs»; WIH, HApUMEpP, «COJSHas
kuciora 0,1 m», «0,1 MonspHas consHas KuCiIoTa» BMecTo «koHueHTpamus HCI
pasHa 0,1 MMOIB/IM».

Monsapuas macca eewecmeéa — macca | Mo BelIeCTBa, BBIpAKEHHAs B
KI/MOJIb, UJI T/MOJIb (OHA YHUCIIEHHO PaBHA MOJIEKYJISPHOW Macce BEIIECTBA).

Monapnas macca sxeusanenma (ycrapeBlliee Ha3BaHUE — «IKGUBAIEHMHASA
Mmaccay) - macca | monsa sKeusaienma BEIIECTBA, BBIPAKEHHAs B KI/MOJIb, WA
I/MOJIb.

Monv 3K6u6anenma, AN epamm-IK6UBAIeHM (2:9K8.) - KOJMUECTBO BEIIECTBa,
Macca KOTOpOTO B rpaMMax YHCJICHHO paBHA €To sKksusanenmy. B HacTosee BpeMs
TEPMUH «MULIUMONb IKEUBANEHMA (MMOJIb IKE) BBITECHICT TEPMHUHBI « MULIUSDAMM-
aKeusaienmy («me-3Kke.»), KOTOpbIe CUMTAIOTCS yCTapeBIIMMU. TeM He MeHee, B aHa-
JUTUYECKOM MPAKTUKE IO CUX TIOp HAaUOOJIEe YacTO UCTIOJIb3YIOT TIOHSITHE (M2 IKB. ).

DKeusanenm gewjecmsa — yCIOBHOE TIOHSITHE, BBEJIEHHOE JJIsl OOJIETYCHHSI BbI-
YUCJICHHUH, B TIEPBYIO OUYepe/lb, B aHAIUTUYECKOW XUMUU. OHO TO3BOJISIET HATJISIHO
COOTHOCHUTH TMPOTIOPIIMU BEMIECTB, BCTYMAIONIUX B PEAKIUIO: TIPU TOJIHOM IMPOXOXK-
JICHUU PEaKIUUd B3STOE KOJWYECTBO IKBUBAJICHTOB pearcHTa B3aUMOJICUCTBYET C
PaBHBIM €My KOJHUYECTBOM SKBHBAJICHTOB OIPEACIIIEeMOro BemecTBa. s momyude-
HUS BEJIMYMHBI DKBHUBAJICHTA BEIIECTBA €TO MOJEKVIAPHYIO MACCY YMHOXAIOT Ha
G axkmop 2K8UBANEHMHOCHIU.

Daxmop sK8uUaNeHMHOCMU — YUCTI0, 0003HAYAOIIee, Kakas J0Jisl peaibHON
YJaCTHIIbl BEIIECTBA SKBHBAJICHTHA OJHOMY HWOHY BOJOpOAa B JaHHOW KHCIIOTHO-
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OCHOBHOMW pEaklMM WX OJHOMY AJIEKTPOHY — B OKUCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakmmu. MHBIMU crtoBaMu, haxkmop sKeusaieHmrHocmu - 3TO OIS YaCTHIIBI, COOT-
BETCTBYIOIIAsI UHUIIC €€ BAJICHTHOCTH B JIAHHOHM peakmnuu. GakTop SKBUBAJIEHTHO-
CTH MOKET OBbITh PaBEH €AUHUIIE (B CiIydyae, HapUMEP, OJJHOBAJICHTHOTO pearcHTa)
WJIM MEHBIIIE €€.

Hopmanvnocms (N) pacTBOpa MOKa3bIBA€T YUCIO MOJICH 3KBHUBaJIEHTa (YUCIIO
IPaMM-3KBHUBAJICHTOB), cojepakaieecs B 1 on’® (1) pacTBopa (HOPMaIbHOCTH PACTBO-
pa MOKET OBITh BBIPAKEHA TAKKe B MOJIL/OM® WM MI-oKB./nv>). Jlna nepexoda om
HopmanbHocmu (M2-9K6./0Mm°) k monaprocmu (Mmons/om’) ee cneoyem pazoenums na
G axmop 3K8UBAIEHMHOCIU.

Hopmanwnwiti pactBop (N) - pacTBOp, coaepxamuii 1 Moiab SKBUBaJEHTa Be-
mectBa B 1 aM°. PactBOp, conepxanuii B 1 am® 0,1 MoJsl SKBHBAaJIeHTa BEIIECTBA,
Ha3bIBAIOT Oeyunopmanrvrvim (0,1 N), 0,01 Momst SKBUBaJIEHTAa — CAHMUHOPMATbHBIM
(0,01 N), 0,05 momns sxBuBaneHnTa — nsamu-canmunopmanvuovim (0,05 N).

TouHbI pacTBOp 33AaHHOW HOPMAJIBHOCTH (THUTPOBAaHHBIM pPacTBOP) MOXKET
OBITh MIPUTOTOBJICH, €CIU UCMHOJb3yEMOE BEIIECTBO CTPOrO0 COOTBETCTBYET XUMHYE-
ckoit hopmyiie (Hanpumep, AgNOs, K,Cr,O7 1 T.11.) U SIBASETCS XUMUYECKH YUCTHIM.
B sTtoM ciyuae HaBecKky BemiecTBa (HEOOXOIMMOE KOJUYECTBO CYXOI'O BEIIECTBA,
B3BCIICHHOE HA BECax) OTBEUIMBAIOT HA AHAJUTUYECKUX BECaX C TOYHOCTHIO [0
0,0002 r.

PaccuuThiBatoT HaBecKy 1o ¢popmyre 2:

a=VN3 ®opmyna 2

rae
a — HaBECKa, T;

V — 3a1aHHbIi 00bEM IIPUTOTOBIISEMOTO PACTBOPA, CM°;
N — 3aganHast HOPMaJIbHOCTB PaCcTBOPA;

D — IrpaMM->KBUBAJICHT BEIIECTBA.

3atemM mocTynaroT cieayromuM oopasoMm. HaBecky BHOCST B OTKaauOpOBaH-
HYI0 MEPHYIO KOJIOY, 3aIOJTHEHHYIO PUMEPHO HAMOJOBUHY JHUCTUIUTMPOBAHHON BO-
70U (ecnu MpU 3TOM MOJB3YIOTCS BOPOHKOHM, TO €€ CJIEeAyeT OMOJOCHYTh Haja KOJ-
6oii). ComepumMoe KOJIOBI THIATEIHHO MEPEMENIMBAIOT JO IOJHOTO PACTBOPEHUS
BEIIECTBA U JOBOJIAT YPOBEHBb PACTBOPA 0 METKH (IO HUKHEH 4acTH MEHHCKA - Pu-
cyHOK 16). Ecniu mpu pacTBOpEHUH BBIAEISAETCA TEIIO, PACTBOP OXJIAKIAIOT U TOJb-
KO TIOTOM JOBOJAT €T0 J0 METKH (TIPH BJIMBAHWH ITOCJICIHUX MOPIHUNA BOIBI MOJIB3Y-
IOTCSI TTUTIETKOM ).
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PucyHOK 16 — YPOBEHbB KHIKOCTH B MEPHOH IOCYZE — 4, OTCUETHI 110 GIOPETKE [IPH
Pa3IMYHBIX? MOJIOKEHUX IJ1a3 (MPaBUIIbHBIN Pe3yJIbTaT MOAUYEPKHYT) - O

TutpoBaHHBIE pacTBOPHI yIOOHO TOTOBUTh U3 (QuUKCAHANIO8, KOTOpBIE Npea-
CTaBJIAIOT COOOM 3amasHHYIO CTEKJISHHYIO aMIyJy, COIEpIallyl0 CTPOro ompese-
JIEHHOE KOJIMYECTBO BEILECTBA B CyXOM BHJE WIM B BHJE pacTBopa. VX m3rorasiu-
BAIOT B CHEIHAIbHBIX Ja00OPATOPUAX WM HA XUMUYECKUX 3aBoAax, OObIYHO B aMITy-
JaxX COAEPIUTCS TAKOE KOJUYECTBO BEIIECTBA, KOTOPOE HEOOXOAMMO AJI IPUTOTOB-
nenns 1 o’ 0,1 mmm 0,01 N pactsopa.

JI71st IpUroTOBIEHUSI TUTPOBAHHOTO pacTBopa u3 (ukcanana (puc. 17, 18) mo-
CTyHaroT clieayomum odpa3zoM. B MepHyt0 K010y HY»KHOTO 00beMa BCTaBIISIOT BO-
POHKY, CHA0XE€HHYIO CHELHaIbHBIM MPOOUBHBIM YCTPOMCTBOM (MJIM OOBIYHYIO).
KonOy npuMepHO HamoJIOBUHY 3aloNHSIOT TUCTUUIMPOBAaHHOM Boaou. [Ipeasapu-
TEJIHHO BHIMBITYIO CHApYKU ammyiy ((uKcaHail) yepe3 CreluaibHoe yriyOjIeHrue Ha
ee JIHE OCTOPOKHO pa30MBaIOT HaJl BOPOHKOM (TakK, 4TOOBI HE pacChIlaTh WM HE pa3-
JUTH COAEPKUMOE aMITyJibl), MPOOMBasi, B BEpXHEH €€ yacTH JO0MOJHUTEIBHOE OTBEp-
CTHE.

ConepxumMoe, aMIyJIbl aKKypaTHO CMBIBAIOT TUCTUILIMPOBAHHOM BOJIOM B KOJI-
Oy, TIIaTEeIbHO OMOJIACKMBAsl aMIyJy U BOPOHKY. Jlajee mocTymaroT Tak ke, Kak U
MpU NIPUTOTOBJIICHUH PACTBOPOB M3 HaBecOK. [Ipu CTOSHUM TUTPOBaHHBIE PACTBOPHI
U3MEHSIOT CBOM TUTP, UX CIEAYeT NEPUOJNYECKU NPOBEPATh. TUTp MapraHEeBOKHC-
JIOTO KaJusl, TUOCYJb(haTa HaTpu 11esiecooOpa3Ho MPOBEPATHh HE paHee, yeM yepe3 3-
4 nHs Mocie NPUroTOBIEHHUS, TOCKOJIBKY B IIEPBOE BPEMS OH OBICTPO U3MEHSETCH.
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Pucynok 18 — CMbIB BO/1I0M OCTaTKOB
pacTBOPSAEMOro BEILIECTBA U3
¢bukcanana (5 - MOJIOTOUEK,
6 — MpOMBIBAJIKA, 7 — METKA)

Pucynok 17 — IIpurorosienune
pacTBopa u3 pukcanana (1 — xonoa,
2 - BOPOHKa, 3 - 00ek, 4-ammyJia)

TutpoBanHble pacTBOpbl, Ha KoTopble nencTByeT cBeT (AgNO;, KMnOy,
K»Cr,07, KJ, J, 1 11p.), cnenyer XpaHuTh B OyThUISX TEMHOTO CTEKIIA, 3AIIMILAsA UX OT
JICUCTBUSI CBETA.

TuTpoBaHHBIE PACTBOPHI LIENOYEH Jydlle XPaHUTh B OYTBUISIX, MOKPBITHIX
BHYTPH NapauHOM M CHAOKEHHBIX XJIOPKAIbIIMEBON TPYOKOI C HATPOBOW U3BECTHIO
win ackaputoM (Pucynok 19). HatpoBas u3Bectb — cMmech enkoro Harpa NaOH u
raménont m3Bectu Ca(OH),. Ackaput — acOecT, MpONMUTAHHBIN pacIIaBJICHHBIM
TUAPOKCUIIOM HaTpusi. B 11abopaTopHOW NMpaKkTHKE acKapUT MPUMEHSETCS Uil TO-
TJIONIEHUS! KUCIOTHBIX Ta30B — YIJIEKUCIIOrO rasa, raJloreHOBOJOPOAOB, FaJOr€HOB,
BOJIbl, & TAK)KE B KOJJMYECTBEHHOM 3JIEMEHTHOM aHAJIM3€ OPraHUYECKUX COSTUHEHUH.

J171s1 TOKPBITHS CTEHOK OYThUIM Mapa()THOM HECKOJIBKO KYCKOB €r0 MOMEIIA0T
B OYTBLIb U OCTOPOXKHO HarpeBaroT e€ 10 60-80°C (B cymmibHOM iKady, Hal DJIeK-
TPOIUIMTKOM WK razoBoi ropenkoit). Korna nmapadun pacniaBurcs, OyThUIb TOBOpa-
YUBAIOT, paclpeesisisl pacilaBIEHHYI0 MacCy TOHKUM PaBHOMEPHBIM CIIOEM I10 BCEil
BHYTPEHHEN OBEPXHOCTH.

Pucynox 19 — Xnopkansiuesbie Tpyoku (a — U-oOpa3Hasi ¢ 0TBOgaMu 101 TPOOKYy, O
— TpsiMasi C OJTHAM IIapOM MO MPOOKY, B — COETUHUTEIbHAS )
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ByThLIM ¢ TUTPOBAaHHBIMH PACTBOPAMH JOJIKHBI UMETh YETKYIO HAJIIIUCh C yKa-
3aHUEM BEIIECTBA, HOPMAJIIBHOCTH, BPEMEHHM MPUTOTOBIEHUS (MHOTJA YKa3bIBAIOT
MOMPaBKY U 1aTy MPOBEPKU TUTPA).

JInst OpuUrOTOBIEHUSI TUTPOBAHHBIX PACTBOPOB MPUMEHSIOT TUCTUILTMPOBAH-
HyI0 Boay. [Ipu »TOM 11 IPUTOTOBJICHUS THOCYJIb(aTa HATPUS, MIECTOUEH MpUMe-
HSAIOT BOJly, HE COAEpKaILlyl YyrieKuciaoro rasa. OcBoOOAUTh ITUCTUIUIMPOBAHHYIO
BOJAY OT YTJIEKUCIIOTO ra3a MOKHO MyTeM KumsiueHus. ['opsuyro Bolly mepeanBaioT B
COCy/, MpeAHa3HAYEHHBIN ISl €e XpaHEHUs, U 3aKPhIBAIOT MPOOKOH ¢ XJIOpKabIIHe-
BOM TpyOKoOii, 4TOOBl M30EkKaTh MOMAJaHUsl YIJIEKUCIIOrO Ta3a M3 BO3Ayxa (XJIOp-
KaJIbLIUEBYIO TPYOKY 3aMOJIHAIOT HATPOHHOM U3BECTHIO U BATOM).

B Tex ciydasx, Korja BEIIECTBO HE MOXET ObITh MOJIYYEHO B YMCTOM BHJIE,
WIM KOTJ[a OHO OTJIMYAeTCSd HEYCTOMYMBOCTHIO (JIETKO TEPSET KPUCTAILTU3AIMOHHYIO
BOJy, BCTYHaeT BO B3aUMOJICUCTBUE C MIPUMECAMH, COJAEPKAIIUMUCS B BOJIE, U T.1.),
W3 HEro roToBST PACTBOP MPUOJIM3UTEIBHOW KOHIEHTPAlMU (HABECKY MPU ITOM OT-
BEIIMBAIOT HA TEXHUYECKUX Becax ¢ TouHOCThiO 710 0,01 r). KoHlleHTpanuo Takoro
pacTBopa MPOBEPSIOT U BBIBOAAT KO3 dUIMEHT nornpaBku K, KOTOpbIA BbIpa)kaet
OTHOLIEHUE (PaKTHUYECKOW KOHLIEHTPALlMU PAcTBOpa K 3aJaHHOM.

[TonpaBky k TuTpy (Ko3(ppument K) HeoOXxoaumo 00s3aTeIbHO ONPEesITh U
B T€X CJIyyasX, KOTJla KOHEIl peaKIMy MpU TUTPOBAHUU 0003HAUYEH HE TOYHO (HaIpu-
Mep, «CIab0-pO30BbINY, «IEPEXO0l TMMOHHO-KEITOTO I[BETa B OPAHYKEBBIN» U T. II.).
B stux ciyvasx nonpaBka K ycTpansier Takxke u HeM30€kKHYI0 OMMOKY MpU Orpeie-
JIEHUH KOHIA PEAKIINH.

[TormpaBKy K TUTpPY pacTBOpa ONPEAEISIOT MUHUMYM JIBa pa3a — 10 JBYX MO/I-
pAa cxoasmuxcs (T. €. He pa3IuyaroluMucs Mexay coboit 6onee, yem Ha 0,03-0,05
cM?) Pe3yJILTaTOoB.

PactBOp cunTaeTcsi roAHBIM JIS aHAIN3a, €CJI MOMPaBKa K €r0 HOPMaJIbHOCTH
HE OTJIMYAeTCsd OT eIUHMIIBI Oosee ueM Ha +0,02.

[Ipu moAroToBKE K TMAPOXUMUYECKOMY aHAIM3Y B OOJIBIIIMHCTBE CIy4acB 3a-
paHee TOTOBAT pacTBOphI OosbIIel koHIeHTpaluu (00brgHO 0,1 N): Bo-TepBbIX, OHU
JIOJIBIIIE XPAHATCS, HE MEHSISI CBOEH KOHIIEHTPAIIMU;, BO-BTOPBIX, IPU MPUTOTOBICHUHU
0oJiee KOHIIEHTPUPOBAHHBIX PACTBOPOB JIOMYCKAETCS MEHbIIAsh OTHOCUTEIbHAS IO-
IPEIIHOCTbD.

HenocpencTBeHHO nepel OnpeaesieHUEM TOTOBIT MEHEE KOHIICHTPUPOBAHHBIE
(pabouue) pacTBOpHI, pa3dasisisi ocHOBHOMU pacTtBop B 10 (o 0,01 N) mim menee pas
(m0 0,02 N unu 0,05 N). C Takumu MeHee KOHIEHTPUPOBAHHBIMU PACTBOPAMH JIETUE
paboTtath, OHU OOJIBIIIE COOTBETCTBYIOT KOHIICHTPAIIMH B MIPUPOJIHBIX BOJAX OMpeEe-
JISIEMBIX BEILIECTB.

DuabTpOBaAHHE

B nmaGopaTopHoii mpakTUKe 4acTO MPUXOIUTCS Tpubderath K puiabTpoBaHuio. B
TUAPOXUMUYECKUX JTa00OPaATOPUSIX OHO OOBIYHO OCYIIECTBIISCTCS C MOMOIIBIO (DUITh-
TPOBAJILHON Oymaru, KOTopasi BKJIaJbIBaeTCs B BOPOHKY. IIpu aToM nuametp puiib-
Tpa JOJKEH OBITh H0/1bUie BEpXHETO AuameTpa BopoHku (Tabmuia 2):
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Tabnuna 2 — CooTHOIIIEHHE BEPXHETO AMAMETPa BOPOHKH C TUAMETPOM (GUIbTpa

Bepxuuii tuameTp BOpPOHKH, MM 35 145 |55 |70 80 100 | 150 | 200

Jlnametp ¢uiabTpa, MM 55 |70 [90 | 110 126 150 | 240 | 320

Bbymaknbie GUABTPHI MOTYT OBITH OOBIUHBIE U 0€330JbHBIE. Macca 3016l (PUIIb-
Tpa OOBIYHO yKa3bIBaeTCsl Ha Madkax (ymakoBkax). be33onbHbIMH cuuTaroTcs (Quihb-
TPl ¢ MAccoM 30Jibl B MSTOM 3HaKe mocie 3anarod (Hampumep, 0,00007 r). Macca
30J1bI B 00BIYHOM (DUIIBTPOBAJIbHON OyMmare Ha mopsoK Boite (Hampumep, 0,0003 ).

['oToBBIE (GUABTPHI pa3IUYaIOT, KPOME TOTO, MO IJIOTHOCTU (PUIBTPOBAIHLHOM
Oymaru. Ee yka3pIBalOT LIBETOM OYMa)KHOH JI€HTBHI, KOTOPOH OKJIeeHa YIaKOBKa
bunabTpoB. [IpuHATH crneayomnye 0003HAYCHUS:

1. po3oBas (vim yepHas) JeHTa - ObicTpo@uIbTpyromue (auametp nop 10 Hm);

2. Oemnas JieHTa - Oymara cpeHei mMpoHUIIaeMOCTH (IuameTp nop 3 HM);

3. cuHss JeHTa — «0apUTOBBICY», IUIOTHBIC (MIBTPHI, TpeIHA3HAYCHHBIE IS
(UIBTPOBAHMS MEJIKO3EPHUCTBIX OCAIKOB (AUamMeTp mnop 2-2,5 um);

4. )xenTas JeHTa - 00€3)KUPEHHbIE (PUITBTPBI.

OuibTpbl U3 OyMaru MOTyT OBITh MPOCTHIMU U CKJIAJA4aThIMHU (IIJIOCHBIMU).
[IpeumyiiiecTBOM TOCJIEIHUX SBIsIETCS Oosee ObICTpoe (DUIBTPOBAHUE BCIEICTBHE
0oJpLICH, YeM y MPOCTOr0 PUiIbTpa, GUIBTPYIOIIEH TOBEPXHOCTH.

[Ipocroit punbtp (Pucynok 20) n3roraBivBaroT CKIaJAbIBAHUEM (PUIBTPOBAIIb-
HOTO JINCTKA HY>KHOT'O pa3Mepa BUETBEPO (MHOTIIa C LIETIbI0 SKOHOMHUU Oymaru 0epyT
HOJIOBUHKY (DUIBTPOBAIBHOIO JIMCTKA, CKIAABIBAIOT €€ BJIBOE U PACKPBIBAIOIILYIOCS
CTOPOHY JIBaXKIbl NOJTMOAIOT Y3KOM MOJOCKOM, YTOOBI 3aKPENUTh KOHYC (PUIIBTpPA).

e — e e ]

Pucynox 20 — IIpuroTtosiienue npoctoro puiibtpa

Cxmamuateiii (tuioensiit) Guibtp (PucyHok 21) mpUroTaBIMBaIOT CIETYIOIIIM
obpazom. Jluctok ¢punbTpoBaIbHON OyMaru HY>KHOTO pa3Mepa CKJIaJIbIBAHUEM JICIIAT
Ha 32 yactu. 3areMm Mo pasmepy Takoil aoibku (1/32 dunbTpa) CKIIaabIBalOT Trap-
MOTIIKOW (PHITBTP, pa3BEPTHIBAIOT €T0 M BKJIAJIBIBAIOT B BOPOHKY. [Ipu 3TOM CKIagku
buUnbTpa He 00aHCHBI NOOX0OUMb BNIIOMHYIO0 K €20 yenmpy, nHade Oymara B IICHTpPE
MOKET JIETKO MOPBAThCHI.
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Pucynok 21 — IIpurotoBneHue ckiiaqyaToro GuibTpa

[Ipu ¢unbTpoBaHuu GUIABTP YKIAIABIBAIOT B BOPOHKY TaK, YTOOBI €ro Kpail He
JIOXOJIUJI 10 Kpast BOPOHKHU Ha 3-5 MM (PucyHnok 22).

Pucynok 22 — @unbTpoBaHuE

Jlis yckopeHus puiIbTpOBaHUSA CIEAYEeT yIAIUHUTh TPYOKY BOPOHKH, YTO MOXK-
HO cJlieJlaTh MPU MOMOIIU Pe3UHOBOM TpyOku. UToOBI TpyOKa OBICTPO HAMOJHSIACH
KUJKOCTBbIO, BHYTPEHHHM NHAMETP €€ HE JOJDKEH IpeBbllaTh 8§ MM. HamomHenwue
TPYOKHU KUJKOCTBIO 00Jsieryaercs, eciivi Tpyoka umeeT netio (Pucynok 23).

Pucynox 23 — Yckopennoe GpunbTpoBaHue
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Kpome toro, ans yckopenus (GuiabTpoBaHHs B TpyOKe BOPOHKH JIOJKHA HaXo-
TUTHCS KUIKOCTh. JIJist 3TOT0 B BOPOHKY HAJTMBAIOT YHCTHIA PACTBOPHUTEND QUIBTPY-
€MOM JKHJIKOCTH BBIIIE Kpast (PUIbTPA, 3aT€M YKa3aTeIbHBIM MaJIbIIEM 3aXBaThIBAIOT
GUIBTP, TPUITOJHUMAIOT €r0 HEMHOTO U OBICTpO omyckaroT. [Ipu 3ToM B TpyOKe BO-
POHKH JI0JKEH 00Pa30BBIBATHCS CTOJIO KUAKOCTH

[Tepen Tem, kak HAMBATh (GUIBTPYEMBIN PacTBOP, (GUIBTP CIETKAa CMauyUBAIOT
YUCTBIM PACTBOPUTEIIEM TaKUM 00pa30oM, YTOOBI €ro CTpys Morajgaina He B CepeauHy
¢uIbTpa, a HA €r0 CTEHKY, B TY €r0 4acTh, IJIe HAaXOJIUTCS TPOMHOI clioit Oymaru.

OcHoBHasi Macca ocajJika He JIOJDKHA 3amoJiHATh GuiIbTp Oojbliie, yuem Ha 1/3
€ro BBICOTHI, TOJIbKO CPaBHUTEIIBHO TOHKHH CJIOW OCaJKa MOXKET MOAHUMATHCS IO
CTeHKaM (UIbTpa, HO B JIIOOOM Ciy4yae OH JOJDKEH OTCTOSITh OT Bepxa (puibTpa HE
MEHBIIIE, YEM Ha 5 MM.

O0beM U MeTObI THAPOXUMHYECKOT0 AHATH3A

O0beM ruApOXUMHYECKUX UCCJIETOBAHNH

O0beM THIPOXMMUYECKHX PabOT, KOJIMYECTBO, CPOKH, MECTO U CIIOCOOBI B3s-
TUS MIPOO 3aBUCAT OT IeJeH THAPOXUMUYECKUX UCCIICI0BaHUM.

B reoxuMuueckoil mpakTUKE B SKOJOTHUECKUX ESAX OOBIYHO OMPEIEIISIOT:

1. dusnueckue cBOMCTBA BOJIBI: TEMIIEPATYPY, IPO3PAYHOCTH, IBETHOCTH (WJIH
IIBET), 3amax;

2. copep:KaHUE OCHOBHBIX I'a30B: PACTBOPEHHOTO KHUCJIOPO/Ia, YTIAEKUCIIOrO ra-
3a, CEpOBOJIOPO/Ia, aMMHAKA);

3. cozeprkaHue IIaBHBIX HOHOB: THAPOKApOOHATOB M KapOOHATOB, CYJb(aToB,
XJIOPUJIOB; KaJIBIMS U Maruus (T. €. KapOOHATHYIO KECTKOCTh); HATPUS U KaJIUs);

4. conepkaHue OMOTEHHBIX BEIIECTB: COeAMHEHUN a3oTta, Gocdopa, xenesa, (B
HEKOTOPBIX CITy4asiX, KpEMHUSA);

5. OLIEHUBAIOT COJIEPYKAHUE OPTaHMYECKUX BEUIECTB, ONpPENEIisis IepMaHraHaAT-
HYIO0 OKHUCISE€MOCTh (He(pUJIbTPOBAaHHOW MU (DPUIBLTPOBAHHOW BOBI), OMOXHMMHUYECKOE
notpedsienne kuciopona (BIIK), B HekoTOpbIX cilydyasx, OMXpOMATHYIO OKHCIIsie-
MOCTb, WJIK XUMU4Yeckoe notrpediaenue kucioponaa (XIIK).

[TonydeHnHbie pe3ysibTaThl CPABHUBAIOT C HOPMATUBHBIMU 3HAYEHUSIMU MOKa3a-
tenert kadecTBa Boabl (OCT mmm 'OCT).

MeToabl THAPOXUMHYECKUX MCCJIETOBAHNH

JInsi KaYECTBEHHOTO U KOJIMYECTBEHHOTO OMPEICIICHUS] XUMUUECKOTO COCTaBa
IPUPOIAHBIX BOJI UCTIONB3YIOTCS OOBIYHO CIEAYIOIINE METOIbI aHATN3A:

1. xumudeckre (TpaBUMETPUUYECKUM, 00bEMHBIN UM TUTPUMETPUICCKUN),

2. DAEKTPOXUMUYECKHE (TOTEHITMOMETPHUSI, KOHTYKTOMETPHS, MoJsiporpadusi),

3. omrtmueckue (oromeTpusi, CHEKTPOHOTOMETPHUS;, ITIOMUHECIICHTHBIA W
CIIEKTPaJIbHBIN aHAIH3),

4. hOTOXMMHUYCCKHE,

5. xpomarorpaduyeckue (KUIKOCTHBIC, KOJIOHOYHAsI XpoMmaTorpadus, TOHKO-
cioitHast XxpoMmarorpadusi, ra3oBas xpomaTtorpadusi).

MeTtoauku ruApOXUMHUYECKOTO aHaIu3a, IPU COOII0IEHUN HEOOXOIUMON TOY-
HOCTH, JOJDKHBI OBITh JJOCTATOYHO MPOCTHIMU, HE TPEOYIOIUMH CIO0KHOTO U JJOPOTO-
CTOSIIIIEr0 000PYI0BaHMS, JOCTYIHBIMU JJISI BBITTOJIHEHUS B TOJIEBBIX YCIIOBUSIX U B
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OTHOCUTEJILHO HEOOJbIINX THAPOXUMHUYECKUX JabopaTopusix pbhIOOBOAHBIX XO-
3sCTB. B mocnenHue roapl Bce Yalle MCMOJIb3YIOT Pa3IMYHYI0 aHAIMTHYECKYIO afl-
napaTypy, NO3BOJIIONIYIO OLIEHUTh MapaMeTpbl Cpellbl HEMOCPEACTBEHHO Ha BOJOE-
Me. B mpakTuke THAPOXMMHYECKHX HCCIIETOBAaHHM B JKOJOTHUECKHX LIESAX yale
BCEr0 MOJb3YIOTCS OOBEMHBIM, AJIEKTPOXUMUYECKUMHU (MOTEHLIIUOMETPHUS, KOHIYK-
TOMETpHSI) U ONTUYECKUMH ((HOTOMETpHsI, CIEKTPOPOTOMETPHS, KOJIOPUMETPHS C
MOMOIUIBIO TAPHBIX IWIMHIPOB) METOAAMH.

ObvemHblll MemoO (mumpomempuyeckuii) XUMAYECKOTO aHallu3a COCTOUT B
U3MEpPEeHUU 00beMa pacTBOpa PeakTUBa U3BECTHOM KOHIEHTpAIMH, 3aTPAaYE€HHOTO Ha
PEAKIIMIO C OIpeaeieMbIM KOMIOHEHTOM. OH OCHOBAH Ha CIIOCOOHOCTH ompeesie-
MOTO BEIIECTBa MOcie 100aBICHUSI COOTBETCTBYIOIIUX PEAKTUBOB MOJHOCTHIO 00€c-
[[BEUUBATHCSI WM U3MEHATH CBOIO OKPAcCKy B 3KBHUBAJIEHTHON TOYKE TUTPOBAHMS.
VMHOXHB OTCYET II0 OIOPETKE B SKBUBAJIEHTHOW TOUke (B CM’) Ha HOPMAIbHOCMb
NPUMEHAEeMO20 Npu mumposanuu pacmeopa, Ha kodhduiuent nonpasku K, Ha 1000
(nms mepecyeTa Ha JMTP) W pa3leIuB Ha 00bEM NPOOBI, MOIYYUM pE3yiabTaT B
MMob/aM® (Mr-3kB/aM®). Ecu IONOIHUTENBEHO YMHOKHUTL 3TOT PE3yJbTaT Ha MO-
JISIPHYIO MACCy IK8UBAIeHmMA B JAHHOW XUMUYECKOW peakiuu (B MI/MOJIb) WU Ha
MmonsapHblil 00vem skeusarenma (B IM°/MMOIIb), TTOTYYMM KOHIIEHTPALUIO OIPEIEIs-
€MOTO BEILIECTBA B Me/IM> (M2/1) WM ma/aM> (ma/n). JJpyTMMU CIIOBaMU, €CIIU B pac-
YeTHYI0 (popMyJly MOACTABUTH HOPMAIBHOCTh MCIOJB3YEMOIO pacTBOpa, Pe3yJsbTar
IIOJyYMM B MMOJBL/AM’ (MI*2KB./qM>), €ClIM BMECTO HOPMAJIBHOCTH MOACTABUThH KO-
JIMYECTBO MT (MJI) ONPENENAEMOrO BELIECTBA, SKBUBAIEHTHOE 1 ¢M® MCIIOIB3yeMOro
pacTBopa, pe3ysbTaT nomyuuM B mMr/ am® (mir/i). Takum obpaszom, pacueTHsie Gop-
MyJIbl 0ObEMHOT0 METO/Ia B CAMOM 00111eM BUJIE NMPEACTABICHBI HUXKE.

_ AKN x1000
v

C

MMOJIB/IM® (MI*3KB./1M?), dopmyna 3

,

rae

C — KOHIIEHTpAaLHS ONPEILISIEMOrO BEIIECTBA,

A — KOIM4ecTBO ¢M> PacTBOpA, MOIIEAIIEE HA TATPOBAHKUE IIPOOHI;

K — mompaBka K HOPMaJIbHOCTH PACTBOpPA, MCIOIB3YEMOTO JUIsl TUTPOBAHMS
po0BkI;

N — HOPMAaJLHOCTH pacTBOpa (MMOJIB/OM’), HCIONL3YyEMOrO IJiS TUTPOBAHHUS
poOkI;

V — 06beM mpoOsI (cm’), B3aTOM Wi aHanu3a (IpU AEIEHUU Ha 00BEM IPOOLI
V IOIy4aroT ComepIKaHue OMPENENIAEMOro BEIeCTBa B I cym’ Ipobsl);

1000 - MHOKUTENB [UIS pACUETa COJAEPKAHUS KUCIOPOA B Iumpe BOIBI (OM°).

_ AKT x1000
v

C

mr/am® (ma/mm?), MMoIs/mm> (Mr3KB./am?), dopmyina 4

9

rac
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T — KOJMYECTBO MT MJIM MJI OIIPEAEIIAEMOrO BEIIECTBA, SKBUBAJIEHTHOE 1 oM’
HCITOJIB3yEMOTO pacTBOpa (OCTaIbHBIE 0003HAYCHHSI T€ e, UTO U B hopmyTie 3).

ObvemHbiM MemoOoM ONPEACISIIOT KOHIICHTPAIMIO Ta30B, OOJBITMHCTBA MU-
HepabHBIX BemecTB. OIEHUBAIOT COJIEP)KaHNE OpraHUYECKUX BemecTB. (s ompe-
JIENICHNUST COJACPKAHUS B BOJIE KHCJIOPOJaA, CEPOBOAOPONA, CYIh()ATOB, BEIMUNHBI
BIIK moms3ytoTcst 00beMHBIM tiodomempuyeckum MeTogoM. ObvemHblil tiodomempu-
yecKkuti METOJ MPeyCMaTPUBAET NPEIBAPUTENbHYIO 3aMeHY (ITyTeM J00aBJIeHUs He-
00XOMMBIX PEareHTOB) OMpESIIeMOro KOMIIOHEHTA SKBUBAJICHTHBIM KOJIMYECTBOM
nona.

Konopumempuueckuti memoo 3Ha4yuTEIBLHO 00JIE€ UYBCTBUTENICH, YeM OOBEM-
HbI. Ero mpumeHsroT misi onpeseneHus KOJIMYECTBa COJIEpPIKAIUXCS B BOJIC Be-
IIECTB, KOHIICHTPAIMs KOTOPHIX B BOJE HUKE YYBCTBUTEIHBHOCTH OOBEMHOTO METO/1A.
K HUM OTHOCSTCS, B YaCTHOCTH, OuozenHbvie geujecmaa (CoOeauHeHn a3zoTa, dhocdo-
pa, KpeMHUS, JKeJie3a), CoAepIKaIIecss B He3arpsi3HEHHBIX MPUPOIHBIX BOJAX B Ma-
JBIX KoJndecTBax. KonuuecTBo Guozennvix seujecmes BHIPAXKAOT B MrX/am® (MrX/m),
mr-atom/am°, rae X — BuO (SIEMEHTApHBIA WM HOHHBIN), B KOTOPOM OIIPENEICH
JaHHBIA KOMIIOHEHT, HallpuMep, MrP/mm?, mMrN-NH, /mve.

CozepKaHue pacmeopeHHblx 2a306 BRIPAKAIOT B MI/IAM>, MII/IM>, MT-aToM/IM>,
HACBIIIEHHOCTh BOJIbI KUCIIOPOJOM (OTHOCHUTEIILHOE COoJIep KaHue Kuciaopoaa) — B %.

KonnenTpamuto munepanrvubix eeujecms ONESHUBAIOT MO COJASPKAHUIO MOHOB
(HCOs, SO4*, Ca**, Mg?', Na*, K"), BeIpakas ee B Mr/am’ wim mmouns/mv?. Tlocnen-
Hee JaeT, HalpuMep, BO3MOXKHOCTb, ONPEACIIMB KOJUYECTBO MOJieH SKBHUBAJICHTA
(MUITUTPaMM-3KBUBAJIEHTOB), puxoasiuxcs Ha annoHsl HCO;5, SO4%, C1™ u xatu-
onbl Ca** u Mg?", paccuntats conepxkanue B Boge Na™ u K' (Tak kak Boma smexTpo-
HEUTpaJIbHA).

[TpuBoanMas HKe Tabd. 3 TO3BOMSAET MEPECUYUTATh TOJydaeMble PE3yIbTaThl
B IIPUHSATHIC (POPMBI BBIPAKEHUS.

Ta6J'H/IHa 3 —MOHHPHBIG MacCChbl 9KBUBAJICHTOB 1 MHOKHTCIIN JIA IICPCCUCTa MUJIIIN-
I'paMM-HOHOB B MUJUIMT'PAMM-3KBHUBAJICHTBI

MounsipHas MHoXxuTENb MounspHas MHoxuTens

@opmyna | macca JKBHMBA- | IS Iepecdera ®dopmyna Macca dKBUBa- | UIA IepecyeTa
JICHTa B MI'"DKB JICHTA K B MI'"DKB
K 39,100 0,02558 NOs™ 62,008 0,01613
Na'* 22,997 0,04348 NO," 46,008 0,02174
NH,'* 18,040 0,05543 SO4* 48,033 0,02082
Ca* 20,040 0,04990 HCOs" 61,018 0,01639
Mg 12,160 0,08224 COs* 30,005 0,03333
Fe** 27,925 0,03581 PO4* 31,658 0,03159
Fe*t 18,617 0,05371 HPO4* 47,994 0,02084
cI* 35,457 0,02820 H,PO4!- 96,996 0,01031
J- 126,910 0,00788 HSiOs!" 77,098 0,01298
Si0s* 38,045 0,02630

B mpouecce BBIMOMHEHUS aHAIM3a 3alUCH BEAYT 003aTE€IbHO Ha CIIELUAIIb-
HbIX Onankax ([Ipunoxenue 2).

26




Martepuajbl u ob6opyaoBanue. KommiekT 1abopaTopHOl MOCYbl: MEPHbIE
KOJIOBI pa3IMYHON BMECTUMOCTH, KOJIOBI JIJIT TUTPOBAHUS — KOHMYECKUE TIIIOCKOI0H-
HbIC, MTUMETKU, TWJIUHAPHI, CTAKaHbI, OIOPETKa, 3aKPETUICHHAS Ha IITATUBE, BECHI, €M-
KOCTH C pEaKkTHBaMHU, INMATEIH, TUCTUUIMPOBaHHAS BOMAA, (UIBTPHI, CTCKIISHHBIC
BOPOHKH.

IopsioK BbINOJIHEHUS PadOThI

BauMaTenbHO M3y4aroT xapaktep paOoThl B THAPOXUMUYECKON JTabopaTopumu.
Ocoboe BHMMaHHUE NPHU 3TOM YACNAIOT MpaBUIaM TEXHUKU 0€30MacHOCTH, paboTe ¢
OrOpeTKaMy W TMUIETKAMH, C Becamu, MpaBwiaM (pUIbTPOBaHUS, TAKUM IMOHSATHSIM,
KaK MOJISIpHasi Macca SKBUBAJIEHTa, HOPMAJIbHOCTh PAaCTBOpPA U T. M. 3HAKOMSTCS C
00BEMOM M METOJaMU TUIPOXUMHUYECKOro aHanu3a. COCTaBISIIOT KOHCHeKm, KOTO-
PBI COEPKUT OCHOBHBIE MpaBMIa padOThI C OIOPETKAMU U MUIETKAMU, TUTPOBAHMUS,
bunbTpoBanus, Gopmyibl (B 00IIeM BHUAE) JUIsl pacyeTa pe3ybTaTOB THUTPOBAHUA,
JUTSI TIOJTYYEHUSI MaCCOBOW MJIM MOJISIPHOM KOHIIEHTPALMK ONPEEIsIEMOr0 BEIIECTBA.
Haxonar oTBeTsl Ha BONpOCH! AJisi camornpoBepku. 1o pykoBoICTBOM mpernogaBaTe-
71 BBIMIOJIHSIIOT IOCJIEIOBATEIbHO NpejiaraeMble 3aJaHusl, COIVIACHO COAECPKAHUIO
nabopaTopHOi pabOTHI.

dopma npenocTaBieHuss OTYETHBIX MaTepuaJioB. [lo pe3ynbraram npoje-
JTAHHOW pabOThl COCTAaBUTh KOHCIIEKT, C/I€JaTh BBIBOJIbI, YMETh OTBE€YATh Ha BOIIPOCHI
MIPENo/IaBaTesis, MOJIOKUTENbHBINA pe3ysibTaT TecTupoBanus. Ha ycMmoTpenue npero-
JlaBaTess J0IMyCTUMO YCTHOE coOece/JoBaHuE WM MUCbMEHHAsi KOHTPOJIbHas paboTa.

Bonpocsl 1151 camonpoBepKu

1. Kakue TpeboBaHUSI TEXHUKH O€30MACHOCTH HYXKHO BBITIOJIHATH B XUMUYE-
CKo# 1abopatopuu npu padboTe co CTeKIoM?

2. Kakue TpeOoBaHUS TEXHUKU 0€30MaCHOCTH CJIEAYET BBIOIHITH IPU paboTe
C Ta30BBIMH U DJIEKTPOHATrPEBATEILHBIMH MPUOOpaMu?

3. KakoBbI OCHOBHBIE MpaBuiia 00pAlIEHUS] C XUMHUYECKUMU PEaKTUBAMU?

4. KakoBbI OCHOBHBIE IIPaBUJIa TUTPOBAHUSA?

5. KakoBbl OCHOBHBIE MpaBUiia pabOThl C OIOPETKAMH U MUMNETKAMU B XUMHUYeE-
CKoii Taboparopuu?

6. Uto Takoe moaapuasa macca sewgecmea’ Kak ee paccumrarhb?

7. UTo Takoe MonsApHas Macca 3KeU8aneHma, Kak OHa COOTHOCUTCS C TTOHSITH-
SIMU  «TPAaMM-3KBUBAJICHT», «MI3KB.», «3KBHBaJeHTHbIH Bec»? Kak cooTHocsTCs
MEXIY CO00M MMOIL/OM U M2 9K6./0M>?

8. Uto Takoe mumposarHwili pacmeop?

9. Uro Takoe HOpPMaJbHbIM, IEHUMHOPMAJIbHBIA, CAHTUHOPMAIbHBIN, MSITHU-
CAaHTUHOPMAJIbHBIA PACTBOPHI?

10. B kakux ciiy4asix TOTOBST PACTBOP MPUOIM3UTEIHHOU KOHIICHTPAITUN?

11. B kakux cimydasx ¥ MOYeMy OINpPEAeNSioT monpaBky (kKodddunment K)
TUTPY pacTtBopa?

12. Yem oTnnuaercs IJIOCKOJIOHHASI KOJI0Aa OT KOHUYECcKo? B kakux ciydasx
UCIIOJIB3YIOT TY WJIHU IPYTYI0?

13. Yro Takoe nmocyaa Ha «BIMBAHUE» U «BbUIMBaHUEY ? [IpuBennTe NpuMepsI.

14. Kak npuroToBuTh CKJIaa4aThii GuiibTp?
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15. Kak yckoputh nporiecc puiabTpoBaHus?

16. B xakux eqIMHUIAX BBIPAXKAIOT PE3yIbTAThl XUMUYECKOTO aHaIN3a BOJIbI?
17. Ha vem ocHOBaH OOBEMHBIH, B T. 4., HOJOMETPUUECKHIA METOIBI?

18. B ueM CyIHOCTb KOJIOPUMETPUUYECKOTO METoAa?

JlaGopatopnasi paGora Ne 2. OIIPEJIEJJEHUE ®U3NYECKHUX CBOHMCTB
BOJbI B IABOPATOPHBIX YCJIOBUSAX

eab padoThbl — MOIYYUTHh HABBIK OTMpEICICHUST (U3HUECKIX CBOMCTB BOJBI B
a60pPaATOPHBIX YCIOBUSX.

HN3mepenne TeMnepatrypsl B J1adopaTopuu

Temnepamypa 6030yxa (AW BOJABI B CTaKaHE) 8 labopamopuu — U3MEPSETCS ¢
TOYHOCTBIO JIO JECATHIX JO0JIed Tpajayca OOBIYHBIM JIA0OPATOPHBIM TEPMOMETPOM.
OHa HyXHa, YTOOBI 3HATh, B KAKUX TEMIIEPATYPHBIX YCIOBUSIX MPOU3BOIUTCS THUIIPO-
xumudeckuit ananus. [Ipu mocratoyHOM BBIIEP)KMBAHUU MPOO B JIaOOPATOPUH TEM-
repaTypa MCCIelyeMO BOJbI COOTBETCTBYET TEMIIEPAType BO3/lyXa 3TOM Jaboparo-
puu. B oTiinuue ot TeMiepaTypbl BOJbl B 1a00OpaTOpuu, Temnepamypa 600ul in Situ
(«unclmyy - 1am. — «8 mMecme HAX0JHCOeHUs1») — ITO TEMIIepaTypa BOIbI, KOTOPYIO
00s3aTeNbHO UBMEPSIOT 8 Mecne U 8 MoMeHm 0TOopa mpoO BOJBI ISl XUMHUYECKOTO
aHamu3a.

Omnpenenenue Npo3pavyHOCTH BOABI

IIpuGops! n mocyna

1. Qumuuap ['enepa (o uucmy npoo).

2. O0pa3sell cTaHAAPTHOTO MIPUPTA.

OOmue cBegeHnst

IIpo3paunocms 600b1 — CBOMCTBO BOJIbI MPOMYCKATh CBETOBBIE JIyYH. 3aBUCHUT
OT COJZIEPKaHUsI B HEM Pa3IMUHBIX OKPAIICHHBIX B3BEIICHHBIX MUHEPAIBHBIX U Opra-
HUYECKUX BEIIECTB.

lIpo3paunocms, MM CBETONPOITYCKAHHWE, BOJBI OOYCJIOBJIIEHA €€ LBETOM H
MYTHOCTBIO, T.€. COACPKAaHUEM B HEW Pa3IMUHBIX OKPAIICHHBIX U MUHEPAIbHBIX BE-
miecTB. [Ipo3padHOCTh BOJBI YACTO OMPENEISAIOT HAPATY C MyTHOCTbIO, OCOOEHHO B
TEX ClIy4asx, KOorjaa BoJa UMEeT HE3HAYUTEIbHbIE OKPACKY U MYTHOCTb.

IIpo3paurnocms — TEXHOJOTUYECKUIN MOKa3aTelb KAayecTBa BOJIbI, MO3BOJISIO-
IIMI MPOCTO W ONEPATUBHO KOHTPOJMPOBATH COJEPKAHHE B HEW B3BEUICHHBIX BeE-
IIECTB U KOJUIOWJHBIX IpuMecerd. Mepol mpo3payHOCTH CIIYXKUT BBICOTA BOJSIHOTO
cToJiba, uepe3 KOTOPHIH erle MOXKHO HaOJI01aTh KOHTPOJIbHBIN MPEIMET.

CyIecTByeT HECKOJIBKO CIIOCOO0B OMpeeIeHUsT TPO3PAYHOCTH BOJIBI B J1a00-
PaTOPHBIX YCIOBUSIX.

1. «IIpo3padyHOCTh MO KPECTY» ONPEAEISIIOT C MOMOIIbIO O€I0M MIIACTUHKH, Ha
KOTOPYIO HAaHECEHBI JIBE MEPEKPEIIUBAIOIINECS YEPHBIC JIMHUK TOJIIHUHONW 1 MM U 4e-
ThIPE YEPHBIX Kpyra JuaMeTpoM 1 MM. DTOT METOJ MPUMEHSIOT ISl KOHTPOJIS Hajl
paboTOM OUYMCTHBIX coopyxeHui. OnpenenstoT B OECIIBETHOM MWIMHAPE BBICOTOU
350 cMm, Ha aHE KOTOporo HaxoauTcs (apdopoBas MIACTUHKA C PUCYHKOM KpecTa.
HwxHss gacTh muuHapa 10DKHA OBITH IPKO OCBellleHa. Haxonar npeneabHyo Bbl-
coTy ctoiba BOJBI, Yepe3 KOTOPBI MpOCMaTpuBaeTcs pUCYHOK. [IuTheBas Boma
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JO0JKHA UMETh BETMYMHY MPO3PavHOCTH 10 KpecTy He MeHee 300 cm. YcTaHoBKa Juis
onpeaeneHus IPO3pavyHOCTH BOJIbI 110 KPECTY MPEACTaBIEHA Ha puc. 24.
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Pucynok 24 — YcranoBka mj1st onpeaenaeHus po3pavHOCTH BOABI IO KPECTY

2. B akonornueckux HUccae0oBaHUSX HanOO0JIEe YaCTO MCTOIb3YIOT «IIPO3pay-
HOCTh 0 MmpudTy (o CHENIeHy)», paBHYIO BBICOTE CTOJI0A BOJBI, Y€pPEe3 KOTOPBIN

elle YWTAeTCs CTaHAAPTHBIN TUmorpadCckuii mpudT C BBICOTOM OykB 3,5 MM
(Pucynok 25).

Pucynox 25 — Ilpubop CHemnieHa jyist onpeaeneHus Mpo3padHOCTH BOIbI

Knaccudukaiys Boasl o IpO3pavyHOCTH MPUBEICHA B Tabiuile 4.

29



Mexay Mpo3pavHOCTBIO TIO KPECTY, MPO3PAYHOCTHIO IO MPUPTY U COAepiKa-
HHUEM B3BCIICHHBIX BCIICCTB cymeCTByeT B3aNMMOCB3b, KOTOpaﬂ HpI/IBeI[eHa B Ta6J'H/I-
e 5.

Tabsnuua 4 — OueHka npo3payHOCTH BOJBI
OneHnka npo3payHoOCTH [Tpo3paunocTs o mpudry, cmMm (Coneprianie B3BCIICHHbIX Be-
’ mecTB, Mr/am’
IIpo3paunas bosiee 30 Menee 3+4
Cnabo myTHas 25+30 Memnee 5+6
CpennHe MyTHas 2025 610
MyrtHas 1020 10+30
OueHb MyTHas Menee 10 bosiee 30

Tabnuna 5 — [lepeBo MPO3pavyHOCTH, ONPECTECHHON Pa3InYHbBIMU METOJIaMHU, U3
OJIHOU B IPYTYIO M OLIEHKA COJIEPKAHUs B3BEIICHHBIX BEIIECTB

[Tpo3payHoOCTh, CM [Ipo3payHocTh, cM
o B3Bemiennbie B36H_IGCTBa, o mpnd>- B3Bemiennsie Bime—
wpudry 10 KPECTY MT/ M Ty 0 KPecTy CTBa, MI'/AM
0.5 5 160+300 16 160 9+14
2 20 40+120 17 170 8+12
3 30 3090 18 180 7+10
5 50 16+75 19 190 6+9
6 60 1452 21 210 5+8
8 80 1140 23 230 46
9.5 95 1033 25 250 3+6
11 110 10-27 26 260 3+6
12.5 125 10-20 28 280 3+6
14 140 10+17 30 300 3+6

Onnako cojepkaHue B3BEIICHHBIX BEIIECTB MO BEJIMYMHE MPO3PAYHOCTH
MOYXHO OIIEHUTH JOBOJIBHO MPUOJIU3UTEIBLHO, TOCKOIBKY MOCIEIHSS 3aBUCUT TAKXKe
OT IIBE€TA PACTBOPEHHBIX B BOJIC BEILIECTB.

HpuHuun onpeneeHust

B nabGoparopuu npospaunocms 6006l ONPENESAIOT C MOMOIIBIO CTAaHAAPTHOTO
mpudra ¢ BeICOTOM OYKB 3,5 MM M CTEKJISSHHOTO IWIMHApA. ONpeaensoT BBICOTY
cTosi0a XKHUAKOCTH, 4Yepe3 KOTOPBIM €Ie YWTAeTCA CTAHIAPTHBIA THUMOTPAPCKUN
mpudT.

Xoa onpeaeeHust

1. VccnenoBanue mMpoOBOAUTCS B XOPOIIO OCBEHIEHHOM MeCTe (IIOMEIIEHUN),
HO HE TO0JI MPSMBIMH JIy4aMH, a Ha PAaCCTOSSHUM 1 M OT OKHa.

2. UcnpiTyeMyro BoJly B30aJTHIBAIOT, HAIMBAIOT B IUJUHJIP U CTaBsAT HA JIU-
CTOK CO CTaHJAPTHBIM LIPUPTOM.

3. llunuHap ycTaHaBIMBAETCS Ha MPUPT U HAMIOIHSAETCS TIIATEIBHO MepeMe-
IIaHHOM TIPOOOH M3yyaeMol BOJIbI 10 TAKOM BBICOTHI, UTOOBI OYKBBI, paccMaTpUBae-
MBbI€ CBEPXY, CTAJIH IJI0OXO Pa3IMYMMbIMU, TO €CTh BHICOTA BOJIbI B LIMJIMHJIPE JTOJDKHA
OBITH TaKOU, YTOOBI OYKBBI CTAHAAPTHOTO MIpU(PTA YUTATUCH C TPYIOM.
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4. IIpo3padHoCTh 1O MWIPUPTY BHIPAKAETCS B CAHTUMETPAX BOJSHOIO CTOJ0A U
OIpeneIsIeTCs ¢ TOUHOCTHIO 10 0,5 cm.

5. Onpenenenre MOBTOPSIOT HECKOJBKO pa3 U 3alMCHIBAIOT CPEAHIOI BBICOTY
cToJyi0a KUIKOCTH (B CM), KOTOpast U OyIeT XapaKTepru30BaTh BEIMUNHY MPO3PAYHO-
cTU. 3a pe3yJibTaT IPUHUMAETCS CPEIHEE 3HAUCHUE TPEX MapalieIbHbIX U3MEPECHUM.

6. Cnenatb BBIBOJBI MO MOJTYUYECHHBIM PE3yJibTaTaM OINPEENICHUs TPO3payHO-
CTH 00pasia BOJbI.

OnpenesieHue MyTHOCTH BOJIbI

PeakTuBbI U pacTBOpPHI

1. Ocnosnas cmandapmuas cycneusus kaoiaura. KaolmH mpoceuBaroT yepes
IeIKoBOe cuTo. 25-30 I KaoJMHa XOPOIIo B30ANTHIBAIOT C 3-4 IS JTUCTUJUIMPOBAH-
HOM BOJIBI M OCTaBIIAIOT CTOSATH 24 4. Yepes 24 4. cudoHoM, HE B3MyUHBasi OCajKa,
OTOMpAIOT CPEIIHIO HEOCBETIMBIIYIOCS 4YacTh KUAKOCTH. K ocraBmieiics udactu
BHOBB MPUJIMBAIOT BOJY, CHJIbHO B30QJITBHIBAIOT, OCTABISIOT HA 24 4. U BHOBb OTOM-
palOT CPEHIOI0 HEOCBETIIMBIIYIOCA YacTh. Tak MOBTOPSIOT JO TE€X MOp, MOKa HE
HaKOMUTCS T0CTAaTOYHOE KOJIMYECTBO CYCIIEH3UHU C HEOCAXKAAIOMIEHCS] MyThIO B TEUe-
HUE 3 CYTOK. 3aTeM YyHaJfioT UJIKOCTh HaJ[ OCaJKOM, KaK COJIEPMAILYIO CIUIIKOM
Menkue JacTuipl. K momydyenHoMy ocanky no0asisior 100 ¢cM® AMCTUILIMPOBAHHOM
BO/IbI, B30QJITHIBAIOT U MOJIYYalOT OCHOBHYIO CTaHAAPTHYIO cycmneH3uto. [IpoBepsitor
KOHIIEHTPALMIO CyCIeH3uu. [t 5Toro 5 cM® CycreH3uy MOMENIaKT B TUTelb, BBICY-
muBatoT npu t=105°C 10 MOCTOSIHHOM MacChl, B3BEIIMBAIOT U PACCUUTHIBAIOT COJIEP-
’KaHue KaonuHa Ha 1 aM° cycnensun. OCHOBHYIO CTaHIAaPTHYIO CYCIEH3HIO CTaOMIIN-
supytor nupodocdarom Hatpus wiam Kamms (200 mr Ha 1 aM’) M KOHCepBHPYIOT
HACKHILIEHHBIM PacTBOPOM XsiopHO# prytH (1 em® Ha 1 am?), popmamunom (10 cM® Ha
1 am*) i xmopodopmom (1 cm® ma 1 1m?). OcHOBHAS CyCIIeH3Ms XpPAaHUTC 6 Mecs-
nes. OHa I0JKHA COJIEPKATh OKOJIO 4 T/1IM° KaOoJIMHA.

2. Pabouas cmanoapmuas cycnensusi kaoauna. OCHOBHYIO CTaHJIAPTHYIO CycC-
MEH3UI0 B30AITHIBAIOT U TOTOBAT M3 Hee pabouylo CyCHeH3uIo, cojaepkairyro 100
mr/am® kaomuna. Cycnensus xpanumcs ne 6oiee Cymox.

3. OcHosnass cmanOoapmuas cycneHsusi gopmasuna, coaepxamas 0,4 EM
(emmanna myTtHOCTH) B 1 cM® pactBopa. OCHOBHYIO CTaHIAPTHYIO CYCIIEH3HMIO TOTO-
BAT U3 ['CO B COOTBETCTBUM C TpujaraemMoul Kk o0pasily UHCTpYKIuen. Pexomenoy-
emcs UCNoNb308amsb 68 pabome MoJIbKO 20MO8ble CYCHEH3UU (HOPMAZUHA PA3TUYHBIX
npouzgooumenelti 0Jisi NPeOOMEPaueHUs pucka 0Jist 300P08bsi.

[Ipu orcyrctBum I'CO 0,5 T rugpasuHcyibdaTa pacTBOPSIIOT B AUCTHILIHPO-
BAHHOM BoJe U 10BOAAT 00beM 10 50 cm® (pactBop A). Ocmopooicruo! Cynvgham 2uo-
PpasuHa s1008um u KanyepoeeHew. 2,5 T TeKCaMeTHIICHTeTpaMuHa pa30aBIIsIIOT B Mep-
Hol konbe Ha 500 cM® B 25 cM® aucTunnmposanHoOi Boxsl (pacTBop B). 25 cm® pac-
TBOpa A mpuMBaroT B KosOy Ha 500 cM® k pactBopy b u BhLIepkuBaroT 24+2 4. npu
t=25+5°C, mociie 4ero A0BOJAT 00beM A0 METKHU JTUCTUWIIUPOBAHHON Bojaou. [Ipuro-
TOBJIEHHAsI CYCIIEH3Usl HE TpeOyeT KOHCEPBUPOBAHUS U CTAOMIM3AIIMHM, MOXKET Xpa-
HUTBLCS 2 Mecslia B TEMHOTE.

4. Pabouas cmanoapmuas cycnensus gpopmasuna, conepxamias 0,04 EM B 1
cm® pactBopa. 50 cM® mepeMenIaHHON OCHOBHOM CTaHAAPTHOM CycHeH3uH (opMasu-
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Ha MOMEINAOT B MEPHYIO Konby Ha 500 cM® U 10BOAAT 00bEM [0 METKM JUCTUILIU-
pOBaHHOM BOJIOW. PacTBOp XpaHUTCS 2 HEJIEIH.

5. Kanus unu nampus nupoghocgpam (K4P>07-3H,0 unu Na,P>07-3H>0).

6. l'uopazuncynopam (NH>)H,SOy.

7. I'excamemunenmempamun (CH>)sN..

8. @opmanun, xropopopm, pmyms XJ10pHas.

IIpubopsI 1 mocyna

1. Konbwl na 250-300 cm?,

2. Mepuwie yununoper na 50 (pu pabore ¢ ®IK) umu 100 cm® (mpu Bu3yasb-
HOM KOJIOPUMETPUPOBAHUU B IUIMHAPAX),

3. [lunemxku:

na l ecv’ -2 — 3 mr.;

na 2 cm’ - 2 — 3 wr.;

Ha 5 cw’ -2 — 3 mr.;

na 10 cm® —2 — 3 mr.

3. Cmynka ¢hapgoposasi.

4. Cumo wenxoeoe, nuametp otepctui 0,1 Mmm.

5. Qunomp membpannwviii Ne 4.

6. Cugpon.

7. lxag cywunvrou.

8. L{enmpudhyea.

9. Tuenu.

10. Becvl nabopamopmbie.

11. Cnexmpogomomemp unu gpomoanexkmpokonopumemp (PIK).

OO0mue cBeleHNs] M PUHLMII ONpPe/iesIeHUs]

MyTHOCTH BOABI MOKHO OIEHHUTH BHU3YaJbHO OJHOBPEMEHHO C JaOOpaTOPHBIM
ompeaeneHueM npo3pavyHocTu. [Ipu 3TOM BOAYy XapaKTEepH3YIOT CIEIYIOUIMMH Tep-
MUHaMHM: MPO3pavHasi, onajiecuupyer, crabas myms, mymuas. OIHaKO, O€3yCIOBHO,
MPeINOUYTUTEbHEE KOJTHUECTBEHHOE ONpeIeIeHne MyTHOCTH. Ero ocymiecTBisioT He
no3aHee, ueM uepes3 24 yaca nocjue oroopa mpoosl.

[Ipo6Ga MOXKeET ObITh 3aKOHCEPBUPOBaHa fobapaeHneM 2-4 cm® xnopodopma Ha
1 oM BOJIBI.

MyTHOCTB BOJZIbI ONIPEACTSIOT homomempuyecky MyTeM CpaBHEHHs MPOO HC-
CJIeyeMO# BOJIbI CO CTAHAPTHBIMU CYyCIIEH3USIMH KA0JIMHA WU (OpMa3uHa.

Xoa onpeaeeHust

IMoaroroBka rpagynpoBOYHBIX PACTBOPOB

['oTOBAT TpamyupoOBOYHBIE PACTBOPHI (ITAJIOHBI), XOJIOCTYIO U HCCICTYyEMYO
poObI B COOTBETCTBUH ¢ JabopaTopHOil pabotoit Ne 13.

['paxynpoBOYHBIE PACTBOPHI TOTOBST U3 OMANCTHITUPOBAHHON BOJIBI.

Ecnu nBetHOCTh HccneayeMoit mpoOsl Hike 10° (o xpoM-Ko0aabTOBOM IIIKa-
Jie), TO B KAU€CTBE XOJIOCTOM MPOOBI UCHOJIB3YIOT OMIUCTUIIMPOBAaHHY0 Boay. Eciu
IIBETHOCTh HCClIeAyeMou mpoOsl Beimie 10°, To GOHOM CIIy»KUT HccleayemMas nmpooa,
U3 KOTOPOH yaalieHbl B3BEIICHHBIC BEIIECTBA ICHTPpU(PYTUPOBAHUEM WU (DHIIBTPO-
BaHHUEM.
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KosopumerpupoBanue

Konopumerpupyrot (cMm. 1abopatopHyto padoty Ne 13) Ha criekrpodoToMeTpe
nn ®OK npu ammHe BosHBI A = 520 HM B KIOBETax € TOJIIMHOW ONTHYECKOTO CIOA
50 mm.

[Ipu ananu3e nmpoObl BOABI BBHINOJIHSAIOT HE MEHEE JBYX MapajuIeNIbHBIX OIpe-
JEJICHUN.

Boluucienue pe3yJbTaToB

Pe3ynbTaThl CHUMAIOT C TPaayHUpPOBOYHOIO (KAIMOPOBOYHOTO) Tpaduka.

Pe3ynbTaThl H3MEPEHUH BBIPAXaroT B MI/aM° (IIPU UCIONL30BAHUM OCHOBHOM
CTaHJAPTHOM CYCIIEH3MH KAOJIUHA) Wik B EM/1M® — eMHuUIBI MyTHOCTH Ha M (IIpH
UCIOJIb30BAaHUU OCHOBHOM CTaHIApTHOM CyclieH3uu (hopMasnHa).

ITepexon ot mr/nm® k EM/am? OCYIIECTBIISIIOT UCXOJsI U3 COOTHOIEeHus: 1,5
mr/aM° kaomuHa cooTBeTcTBYIOT 2,6 EM/nm® dopmasuna mmm 1 EM/nm® cootser-
cteyet 0,58 mr/mv’.

OKOHYATEIbHBIE PE3YIILTATHI ONPEAEIECHNUS BRIPAKAIOT B MI/IM> 110 KAOJIMHY.

Pesynbrarel okpyrisiior 10 0,001 mr/mv?.

OmnpenesieHue HBETHOCTH BOABI

PeakTHUBBI U pacTBOPbLI

1. OcHosnoti cmandapmmuiii pacmeop (pacmeop Ne 1). OCHOBHOM pacTBOp st
XpOM-KOOaIbTOBOM MIKAJIbl LIBETHOCTU FOTOBAT cieAyromum odpazom: 0,0875 r nBy-
xpomoBokucioro kamusi K,Cr,07, 2,0 r ceprokucnoro kobansra (CoSO4-7H,0) u 1
cM® CepHOM KMCIOTHI (IIOTHOCTBIO 1,84 r/cM?®) pacTBOPAIOT B IUCTHILIMPOBAHHOM
BOJIE U JIOBOJAT 00beM pacTBopa 10 1 am>. PactBop cootsercTByeT 1iBeTHOCTH 500°.
Cpok XpaHeHHsI OCHOBHOT'O pacTBOpa — He OoJiee 3 mec.

2. Pazbasnennvlil pacmeop ceprotl kuciomol (pacmeop Ne 2). PactBop cepHoit
KHUCIJIOTHI TOTOBST B CJIEYIONIEH MOCIEI0BATEIBHOCTH: B MEPHYIO KOJIOY BMECTHUMO-
cteio 1000 cM’, HAMOIOBMHY 3aIIOJHEHHYIO AUCTUIUIMPOBAHHOM BOJOM, OCTOPOXKHO
106aBisAoT 1 cM® KOHLEHTPUPOBAHHON CEPHOM KHCIIOTHI INIOTHOCTHIO 1,84 r/cm® u
JTOBOJASAT O METKH JAUCTUIUIMPOBAHHOW BoAoi. Cpok XpaHEHHUs pacTBOpa — HeE 00-
jee roga

3. T'ocymapcTBeHHBIN (MEXrocynapcTBeHHbIN) cTtanaapTHeid oopaser (I'CO)
LBETHOCTH BOJHBIX PAacTBOPOB C HOMHUHAJIBHBIM 3HaueHHMEM S500° HBETHOCTH IO
XpOM-KOOaNbTOBOM MIKAJI€ M OTHOCUTENIBHOM MOTPEIIHOCThIO aTTECTOBAHHOIO 3Ha-
yeHus He O6osee £2 % npu qoBeputensHoil BepostHocTu P = 0,95.

IIpu6ops! n mocyna

1. Konbwt na 250-300 cm?,

2. Mepnvie yununopel va 50 (pu padore ¢ ®OK) uam 100 cm® (npu Busyas-
HOM KOJIOPUMETPUPOBAHHUH B IIMJIMHIPAX ),

3. [lunemxku:

na I cm® -2 — 3 wr,;

nHa 2 cm® - 2 — 3 wr,;

Ha 5 cv’ -2 — 3 mr.;

na 10 cv’ —2 — 3 .
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4. llenmpughyea, punompuor.

6. Becvl nabopamopnbie.

7. Boponxu nabopamopHhuie.

8. Cnexmpoghomomemp unu pomosnexkmporxonopumemp (PIK).

OO0uue cBeeHNs] M PUHLNII ONpe/IeJIeHus]

L[[eemnocmov 600bI — MOKa3aTenb KayecTBa BOJbI, XapaKTEPU3YIOIUNA UHTEH-
CHUBHOCThH OKPACKHU BOJIbI U 00YCIIOBJICHHBIN COJIEpKAHUEM B HEM OKpAIlIEHHBIX Opra-
HUYECKUX COCTMHEHUN. [[6emHocmb 600bl MOKHO XapaKTEPU30BATh KOJTUYECTBEHHO.

[{BETHOCTH BOABI — 3TO XapaKTEPUCTHUKA, KOJTUYECTBEHHO ONMMCHIBAOIIAs MIPU-
POJHYIO U IUTHEBYIO BOY, UMEIOIIYIO HE3HAUUTEIbHYI0 ECTECTBEHHYIO OKPACKY.

BripakaeTcst B rpajtycax XpoM-KoO0aIbTOBOW WM IMJIATUHO-KOOATHTOBOM IIKa-
JIBI.

Ilpunyun onpeoenenusi IBETHOCTU OCHOBAaH Ha CPaBHEHUU OKPACKU BOJBI C
OKpAacCKOW CTaHAAPTHOW LIKAJIbl, UIMHUTHPYIOIIEH I[BET IPUPOIHBIX BO.

Xoa onpenesieHUst

BusyasnbHoe onpeesieHue IBETHOCTH

1. T'oTOBSAT HIKATy IBETHOCTH B IUJIMHIpPAX, COIIACHO TabJI. 6.

Tabnuna 6 — CtangapTHasi HIKaJIA JJIsl ONPEICJICHHS IIBETHOCTH BOJIbI

KosnuuectBo pactBopa Ne 1, cm?

o | 1 | 213 ] 4] 5] 6 | 7 ] 8 [10]12] 14] 16

KonuuecTso pactBopa Ne 2, cm®

100 | 99 | 98 | 97 | 96 | 95 | 94 | 93 | 92 | 90 | 88 | 86 | 84

L[BeTHOCTD BOABI (Tpajl), KOTOPOH COOTBETCTBYET OKPACKA KUAKOCTU B LIUJIMHJIPE

0 | 5 | 10 ] 15 ] 20 ] 25 ] 30 | 35 | 40 | 50 | 60 | 70 | 80

lkamy crneayer XpaHUTh B TEMHOM MECTE, LIMJIMHIPHI HEOOXOAMMO 3aKpbIBAaTh
npoOkamu. JJaHHOH IIKaI0i MOXHO MOJIb30BaThCS B T€UEHUE 2-3 Mec.

2. ITpu ucnonb3oBanuu ['CO 1IBETHOCTH pacTBOPBI XpOM-KOOAIbTOBOM IIKAJIbI
LBETHOCTU TOTOBAT B CJEAYIOIIEH MOCIEI0BATEILHOCTH: B MEPHBIE KOJIObI BMECTH-
MocThio 100 ¢cm® BHOCAT ['CO 1BETHOCTH BOAHBIX PACTBOPOB B KOJUYECTBE, IPHBE-
JIEHHOM B Ta0Ju1iie 7, ¥ JOBOJSIT 10 METKH PACTBOPOM CEPHOM KUCTOTHI (pacTBop 2).

PacTBOpBI LIKaNbl IBETHOCTH XPAHAT B 3aKPHITOW €MKOCTH B TEMHOM MECTE
npu temneparype ot 2 °C no 8 °C. Cpok XxpaHeHUs1 pacTBOPOB — He OoJiee 3 Mec.

Tabmumna 7 — CtapgapTHas IIKaa JjIs ONpeIeSICHHs IIBETHOCTH BOJIBI TIPH HCITOJIb30-
Banuu ['CO

Homunanshoe 3Hauenue | [llkana BeTHOCTH
BETHOCTH BOJHBIX pactBo- |5 (10 [ 15 |20 |25 [30 |35 [40 |50 |60 |70
POB, TPaAyChl IBETHOCTH

O60peM amukBoTel ['CO mBer- |1 |2 3 4 5 6 7 8 10 {12 |14
HOCTH BOJIHBIX PACTBOPOB, oM’

PaccunThIBalOT JCHCTBUTEIILHBIC 3HAYCHHS IIBETHOCTH BOJHBIX PAacTBOPOB B
COOTBETCTBUU ¢ MHCTpYKIHEH 1mo npumeneHuto 'CO ¢ y4eToMm ero arTecToBaHHOTO
3HAYCHUSI.

3. ®OuIbTPYIOT MPOOy.
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4. 100 cM® mpo6GBI OTMEPUBAIOT B LMIMHIP ¥ CPABHUBAIOT CO MIKAJION IIBETHO-
CTH, TIPOU3BOJISAT MPOCMOTP CBEpXy Ha O6enom (oue. [IpoBoaaT cpaBHEHHE IBETHOCTH
IIyTEM BU3YaAJIbHOI'O OCMOTPA LIWJIMHIPOB IIPH PACCESIHHOM JTHEBHOM HWIIM 3JIEKTpUYE-
CKOM CBETE, HMUTHPYIOILIEM THEBHOU CBET. [[BETHOCTH aHATM3UPYEMOW MPOOBI BOIBI
YCTaHABIIMBAIOT IO PACcTBOPY IIKaJIbl IIBETHOCTH BOJHBIX pPAacTBOPOB, Hamboee
OJIM3KOMY IO UHTEHCUBHOCTH OKPACKHU.

B Tom citywae, korga Boja uMeeT IIBETHOCTh Oosiee 80° M IIKaJIbl HE XBaTaerT,
peIBapUTEIbHO Pa30aBIAIOT UCCIEAYEMYIO BOJY JUCTHILIMPOBAHHOM BOJOM B 2, 4,
5 unmu 10 pa3. [Ipu BblUKCIEHUH PE3yIbTATOB TAOJUYHOE 3HAYEHHE TPaJyCoB COOT-
BETCTBEHHO yBeJuuuBaercs B 2, 4, 5 wiu 10 pas.

OmnpeneneHue NBETHOCTH ¢ MOMOUIbIO criekTpodoTromMerpa min ®IK

1. Ctpoutcsa rpaayupoBOuHbIi rpaduk no wxare yeemuocmu (Tadn. 6 umm
Tabs. 7). [lonmydyeHHble 3HaUEHUSI ONTUYECKOW IJIOTHOCTU M COOTBETCTBYIOLIME UM
IpayCchl IBETHOCTU HaHOCAT Ha rpaduk. Ocb OX — rpaaycsl HBETHOCTH, 0cb OY —
ONTHYECKAs TUIOTHOCTb.

2. ITpoBOJAT KOJOPUMETPUPOBAHUE MTPOOBI B CHHEN YaCTH CIIEKTPA MPHU IJIUHE
BOJIHBI 380 HM (151 XpOM-KOOAbTOBOM IIKAJIBI).

Ecnu niBetHOCTH HccnemyeMoi Boabl Hike 10° mo Xxpom-KoOanbTOBOM IIKaJe,
TO XOJIOCTOM MPOOOH CIYy>)KUT OMAUCTUIUIMPOBaHHAas Boaa. Eciu Beime 10°, To xoJ0-
cTas npoba — uccieayemas Bojia, U3 KOTOPOU yAalleHbl B3BEIICHHbIE BEIIECTBA LICH-
tpudyruposanuem (5 mun. mpu 3000 mun!) mmm ¢punsTpoBanuem. Eciou nBeTHOCTH
aHaJIM3UPYEMOM BOJIbI cocTaBiisieT Oosee 70 rpaaycoB LIBETHOCTH, UCXOAHYIO IPOOY
BOJIbI Pa30aBISAIOT JUCTUIIUPOBAHHON BOJIOM.

Boruucienue pe3yJibTaToOB

Pe3ynbTaThl CHUMAIOT C TPaJydpOBOYHOTO Tpaduika U BBIpAXkKAlOT B rpagycax
HIKAJIbI.

OnpenesieHue 3amaxa BoAbl

IIpuGops1 u mocyna

1. Konbvr nnockoOoumvie ¢ TIPUTEPThIMH npoOkamu Ha 250 cm® (mo umciy
npod);

2. Cmexno uacogoe,

3. Boosnas baus.

4. Dnexmponaumka.

5. Tepmomemp 05 8000L.

Ipunuun onpeneseHus

Xapakrep 3anaxa BOJAbI ONPEACIIAIOT OPraHOJIENTHYECKH, TO €CTh OLIYIEHUEM
BOCIIPMHUMAEMOTO 3aIiaxa.

EcTtecTBeHHbIe 3amaxu, MOTYT OBITh KJIAaCCU(DUIIMPOBAHBI KaK: apOMAaTHUYCCKHUH;
OOJIOTHBIN; THUJIOCTHBIN; APEBECHBIN; 3EMJIUCTHIN; IJICCHEBBIN; PHIOHBIN; CEPOBOJIO-
POIHBIN; TPABIHUCTBIN; HEONIPEAECICHHBIN.

HckyccTBeHHbBIE 3allaxy HA3bIBAIOT MO BBI3BIBAIOIIMM MX BEUIECTBAM, HaIpHU-
Mep, GeHONbHBIN, OEH3UHHBIN, HAPTATMHOBBIN U T. 1. OLIEHKY UHTEHCUBHOCTH 3ara-
Xa MPOBOASAT MO MATUOATUIBHON IIKaJIE.

Onpenenstor 3amax BoAbl ABaXbI: 1pu Temieparype 20 °C u 60 °C.
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Xon onpeaeeHust

Omnpenesienue 3anaxa npu 20 °C

1. Or™mepuBaroT B K0a0y ¢ puTepToii mpookoit 100 cM® nmpoOsL.

2. 3aKkpbIBAIOT KOJIOY MPOOKOM, COAEPKUMOE KOJIOBI HECKOJIBKO pa3 Mepeme-
[IMBAIOT BPAIlaTEIbHBIMU JIBYKEHUSIMHU.

3. OTKpbIBAIOT KOJIOY M OMPEIEISIIOT XapaKTep U MHTEHCUBHOCTH 3araxa, BTs-
IMBasi HOCOM BO3AYX M3 KOJIOBI.

Omnpenenenue 3anaxa npu 60 °C

1. OT™MepuBaroT B KOOy ¢ IpuTepToit mpookoit 100 cm® mpoosI.

2. 3aKkpbIBAIOT FOPJBIIIKO KOJIOBI C TPOOO YACOBBIM CTEKIJIOM.

2. CraBsT Ha BOJsIHYI0 OaHIO U rogorpeBaroT 10 50-60 °C.

3. [lepememuBaOT COACPKUMOE KOJIOBI HECKOJIBKO pa3 BpallaTelIbHbIMU JBU-
KEHUSIMHU.

4. CaBUrarmT CTEKIIO B CTOPOHY M OBICTPO ONPEIEISAIOT XapaKTep U MUHTEHCUB-
HOCTb 3aIiaxa.

BoiunciieHue pe3y/ibTaToB

MHTEHCHUBHOCTD 3ariaxa BOJIbl OLIEHUBAIOT MO MATUOAIUIBHON CUCTEME, COTJiac-
HO Ta0. 8.

Tabsuua 8§ — OueHka 3amaxa BoJibl

O1leHKa MHTEHCUBHOCTH 3aIia-
NHTEeHCMBHOCTSD 3amaxa Xapakrep MpOosIBIICHHS 3amaxa
xa, 0asa
Her 3anax He ONIYIIAeTCs 0
3anax He OIIyIaeTcs, HO 00-
Ouensb ciabas Hapy>XUBaeTcs Mpu J1adopa- 1
TOPHOM HCCIIEIOBAaHUU
Cna0as 3amax 3aMedaeTrcs 2
3amMeTHas 3amax JIerko 3aMevyaeTcs 3
3amax oOpartaer Ha ce0s
OruernuBas patl 4
BHHMAaHUE
3amax CUIbLHBIN, JIejIaeT BO
QOueHn criIbHag . a Y 5
HENPUroIHOM K YIOTpeOJICHHUIO

IHopsinok BbINOIHEHHS PAadOTHI

N3y4aroT npuHIUN onpeaeiacHus: GU3NIecKux CBOMCTB BOAbI B TaOOPATOPHBIX
ycaoBusax. OnpenensitoT HEKOTOpbie (PU3NUECKUE CBOMCTBA BOJIBI (110 3aJlaHUIO TIpe-
MojIaBaTelis).

dopMa mnpenocTaBjieHUsT OTYETHBIX MaTepuasioB. Pe3ynbTaThl aHamu3za,
odopMIICHHBIE B TETpaaH, YCTHOE cOOeceI0BaHNE, TECTUPOBAHUE.

Bonpocsl 17151 camonpoBepKu

1. Korga cnenyer usMepsTb TEMIIEPATYPy BOJbI IIPU MPOBEACHUU TUIPOXUMHU-
YECKOro aHajamza?

2. B yeM CcOCTOWT NPHHIIMI OMPECICHHs TPO3PAYHOCTH BOABI B 1abopaTop-
HBIX YCJIOBUSX?

3. KakuMu TepMHHAMHU MOXKHO XapaKTepU30BaTh MYTHOCTb Bonbl? Kak ee
ONPENECTAIOT?

4. KakoB MPUHIIUI OTNIpeIeICHuUs IBETHOCTH BOBI B JIaOopaTopun?

5. Kak knaccuuiupyroTcs €CTECTBEHHbIC U HCKYCCTBEHHBIE 3amaxu’?
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JlaGoparopnass padora Ne 3. OIIPEAEJIEHUE COJAEPKAHUSA B BOJIE
KHNCJIOPOJA 00beMHBIM HHOA0OMETPHYECKUM MeTo10M (110 MeToay Bunkiiepa)

Heap padorbl — npuoOpPECTH HABBIK OMPEICIICHUS PACTBOPEHHOTO B BOJE
KHCJIOPOJa OOBEMHBIM HOJIOMETPHUYECKUM METOJIOM (10 MeToay Bunkiepa).

PeakTHBBI U PacTBOPBI

1. lllenounoii pactBop Hoauctoro kanus (NaOH + KJ).

CwmemmBaroT B paBHbIX o0beMax 32%-ii pactBop NaOH u 10%-ii pactBop KJ
(Bmecto pactBopa NaOH mosxxHO B3sTh 32%-i1 pacTBOop KOH, HO B 1,5 pa3a Gonbiiiem
KoJu4decTBe, yeM pactBopa NaOH, pacTBop XpaHUTCS B TEMHOTE).

2. PactBop cepnoit kucnotel HySO4 25%-i (unu pactBop HaSO4 1:1 o 06be-
my win koHuentpupoBanHas HCI, He comepxarias cBoOOIHOTO XJI0pa).

3. PactBOp xmmopuctoro mapranua MnCl, 32%-i1.

4. PactBop THOCYIb(DaTa HaTpus (Na,S,03) 0,01 N.

PactBop roroBar 3apanee. JKenareabHO TOTOBUTH U3 (ukcanana. [Ipu oTcyT-
CTBUU (PUKCAHAJIAa PACTBOP THOCYJb(paTra HATPUA TOTOBAT CIEAYIOIIMM OOpa3oM:
2,48 1 comu Na,S,05-5H,0 pacTBOpsIoT B MEPHOI K0j10€ Ha 1 1M° B IPOKUIIAUEHHOM
JUCTHUIMPOBAHHOM Boje. Jiist JIydnieil COXpaHHOCTU B pacTBOp npubasisior 10 cm?
aAMHUJIOBOTO CIIUPTA WM 2 CM°> KCHJI0Ja Wi Xjiopodopma. PacTBop XpaHAT B TEMHOIA
ckisiHke. [lepen ynotpebieHneM onpenenstoT MONpaBKy K TUTPY.

5. PactBop kpaxmaina 0,1%-ii (CBEKENPUTOTOBICHHBIN ).

6. PactBop #omnoBatokucioro kamusa (KJOs) 0,01 N (touno!). I'oToBsT U3
(pukcanana.

7. VommcTslii Kammii (KJ) cyxo#t kpucraminyeckuil (KpUCTaUIbl HE JOJKHBI
UMETb KEJITYIO OKPACKY).

8. Bona nuctuinmupoBaHHasl.

PactBop xnopucroro mapranua MnCl, 32% u 1mieno4Hoil pacTBOp HOAMCTOTO
KaJIisl IPUHSTO Ha3bIBaTh peakTuBaMu BuHkiepa.

IIpuGops1 u mocyna

1. Kucnopoonvle cKIsAHKU C KOCO CPE€3aHHOW MPUTEPTON MPOOKOM, KamuOpo-
BaHHbIE B3BelnBaHueM ¢ TouHOCThIO 70 0,01 r. Kocoll cpe3 Ha mpoOke HeoOXxoauM,
YTOOBI MPY 3aKPBIBAHUM CKJISTHKU MO MPOOKOI HE 0CTaN0Ch My3bIpbKa BO3AyXa.

2. [lunemxu:

Ha 1 cM® — 3 mr. (aBe A1 BBEECHUS PEAKTUBOB BuHKiepa npu (pukcanmu, oj-
Ha — NI BBEJICHUSI Kpaxmalia Mpu TUTPOBAHUU — YJIOOHO HMCIOJIB30BAaTh MEIUITMH-
CKMIi OZHOPA30BBIN WIPHI[ HA 1-2 cM;

Ha 2 cM® —1 1wT. (1 1o6aBIeHUs PACTBOPA KMCIIOTHI);

Ha 10 cM® — 1 mr. (gus BBenenus pacrsopa KJO; mpu onpeneneHun monpaBKu
K TUTPY pacTBopa Na,S,03);

Ha 50 cM>— 1 wT. (€CIIM TUTPYIOT HE BECH 00BEM KMCIOPOIHOM CKIISHKH).

3. Biopemka 015 mumpoéanus BMECTUMOCTBIO 25 ¢M® ¢ XOPOLIO OTTSHYTHIM
KOHUMKOM U ¢ 1eHoi aenenus 0,1 cm?.

4. Boponka (1151 BTUBaHUS pacTBOpa B OIOPETKY).
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5. Konbwl 0na mumposanus npobsi BMECTUMOCTBIO 250—300 cM® — 1o umciy
mpo0 IUItoCc ofaHa (sl OmMpeeeHUs TMONpPaBKA K TUTPY pacTBopa THOCYIb(dara
HaTpHs).

6. Mepnvle cmaxanvl.

7. Maenumnvie mewanku.

IMpuHuun onpeeneHus

Copnep:xaHue B BOJIE€ KUCIOPOJA OMPENCISIOT 00bEMHBIM UOOOMEMPUYECKUM
Memooom 1o memody Bunkiepa. ITOT METOJ MPUMEHSIIOT JJisl UCCIIEIOBAHUS BOJIbI,
KOHLIEHTpAIMs KUCI0poaa B KoTopoi He Menee 0,05 mr/aM® v KoTopas He COIEpKUT
OOJIBIIOTO KOJIMYECTBA OKUCISIONMIUX M BOCCTAHABIMBAIOIIUX BEIIECTB.

UtoO0BI cOXpaHUTh B OTOOpaHHOU MpoOe BOJIbI PACTBOPEHHBIN B HEW KUCIOPO
B HEU3MEHHOM KOJIMYECTBE, €r0 Qukcupyiom, T. €. MEPEBOIAT B CBSI3aHHOE COCTOSI-
Hue. Jis aToro cpaszy nocie ordopa npoObl B Hee J0OABIAIOT PEaKTUBBI (UX TIPUHSITO
Ha3wIBaTh peakmusamu Bunxnepa): (NaOH + KJ) u MnC1, (unmu MnSQOy).

[Tpu 3TOM, TIpEXKIE BCETO MPOUCXOAUT PEAKITUSI MEKIY CAMHUMH PEAKTHBAMH, B
pe3yJibTate uero odpasyercs ruapokcua maprania — Mn(OH),, ocenaromumii B Bujie
0eJI0r0 XJIOMBEEBUIHOTO OCA/IKA.

Mn(OH), B mieno4Hoi cpeie BCTYyMaeT B PEaKIUI0 C pACTBOPEHHBIM KUCIIOPO-
JIOM, CBSI3BIBAsl €r0 B COCTaBe rujapara 3akucu maprania — MnO(OH),, ocenarormiero
B BUJle Oyporo ocanka. Mumencusnocms Oypoli OKpACKU NpsAMO NPONOPYUOHATbHA
KOHYEeHmpayuu pacmeopeHHo20 KUCI0pood.

[Iportiecc cBsI3bIBaHUSI KUCIOPOAa MOXKHO MOKa3aTh CACAYIOIMIMMH XUMUYECKU-
MU ypaBHCHUSIMU:

2MnCl, + 4NaOH — 4NaCl+ Mn(OH), ¥ (1)

DBenwlil x10nbe6uomili 0cadok

2Mn(OH), + O, — 2MnO(OH ), 4 (2)

Ocaookbypoeoysema
01051
4MnCl, +8NaOH =8NaCl +4Mn(OH), {1 (3)

Ocadokbenocoysema

4Mn(OH), + O, +2H,0 = 4Mn(OH ), { (4)

Ocadokbypozoysema

KonnuecTBo n06aBisieMblx peakTuBOB BuHkiepa — n30bITOYHOE, TO3TOMY pe-
akuuu 1 1 2 OynyT mpoJoKaThes A0 TeX MOp, OKa B BOJAE HE U3PACXOYETCs BECh
kuciopon. CienoBarensHo, oOpa3oBasieecs konudecTBO MnO(OH), oxa3biBaeTcs
HKBHUBAJICHTHBIM COJIEP’KaHUIO B TIpobe kuciopona. [lo okoHuaHUIO peakuuu B BOJE
OCTAHETCSI KaKOE-TO KOJMYECTBO PEeakTUBOB BuHkiiepa. UMEHHO MOATOMY B KHCIIO-
POJIHOM CKIISIHKE MMOJ MpOoOKOHM mocie oTOopa mpoObl HE JOJKHO OBITh Iy3bIphKa
BO3/lyXa — COJAEPKALIUNCS B BO3/IyXe KUCIOPOA OYJET CBSI3aH OCTAaBUIMMUCS PEaKTH-
BaMHU. [Ipu o6HapysceHuu ny3vipbka 6030yxa npody omoupaom 3aHo8o.

I'mpapar 3akucu maprasua pacTBOPSIIOT COJIIHOM WM CepHOM Kuciotou. IIpum
ATOM M3 PacTBOpa MOJUCTOTO Kajus, 100aBICHHOrO B MpoOy MpH (PUKCALMHA KUCIIO-
pona Bmecte ¢ pactBopoM NaOH, Beiaensiercs ion;

2MnO(OH), +4KJ +8HCI — 2MnCl, +4KCl+6H,0+2J, (5)

WJIY 110 BTOPOU CXEME:
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AMn(OH), +4KJ +6H,S0, = 2K,S0, + 4MnSO, +12H,0+2J, (6)

[Tockomnbky koaudecTBO KJ Ob1710 M30BITOUHBIM, peakius (5 uiu 6) OyaeT mpo-
JOJIKATHCS 10 TEX TOp, MOKa HE U3pacXoyeTcsl BeCh ruapar 3akucu mapranuna. Cie-
JIOBATEJIbHO, BBIJICIUBIICECS KOJWYECTBO HoAa OyJeT SKBHUBAJIEHTHO KOJUYECTBY
BOCCTaHOBJICHHOT'O Maprasiia, T. €. COJIEp>KaHHI0 B BOJIE KUCIOPO/a.

BoinenuBmmiicss Mo OTTUTPOBBIBAIOT PAaCTBOPOM THOCYJb(ara HaTpus (cep-
HOBATUCTOKHUCIIOTO HATPHS):

2J,+4Na,S,0, =4NaJ +2Na,S 0O, (7)

Tak Kak B MOCJI€THEM YPaBHEHUU PEAKIIUU

2(8,0,)" =—(8,0)" (®)

ol nM® 4 N pactBopa Na,S;0O3 COOTBETCTBYET B JAHHOM METOAE 32 T KUCIIO-
poma, cnenosarensHo, I cm® 0,01 N pacmeopa NayS;0; coomeemcmeyem
32/(4x1000%100)= 0,08 me xucnopooa, wunu 22, 4/(4x1000x100)=0,056 ma.

Xoa onpenesieHUst

1. [IpoOy BOABI OCTOPOKHO OTOUPAIOT B KUCIOPOJAHYIO CKISIHKY. CKIIIHKY He
3axKpvleaom.

2. OukcHupyrOT KUCI0poA. JlIst 3TOro BBOJSAT:

a)l cM® pacteopa NaOH+ + KJ

6)1 cm® pactBopa MnCl,.

Ilpu esedenuu peaxmueoe Bunxnepa nunemky oOnyckaiom noo 2O0pPIbLUKO
ckaauku. Ilo mepe eviiusanusi pacmeopa nunemxy MeoieHHO NOOHUMAOM, HO MAK,
ymobOvl OHA OCMABANLACH 8 NPOHE 00 NOJIHO20 CMEKAHUS PeaKmueda.

3. 3akphIBaIOT CKISHKY. [lenaroT 3To 0CTOPOKHO, YTOOBI MO MPOOKO HE OKa-
3aJI0Ch Iy3bIPHKOB BO3/ayXa (Mpu OOHApYKEHUHU IMy3bIpbKa BO3AyXa MpoOy BHIIMBA-
10T, CKJISTHKY TPOMBIBAIOT U OTOMparoT mpoOy 3aHoBo). Eciam mo kakoit-mubo mpu-
yuHEe TTPo0y 3aHOBO OTOOpPAaTh HEBO3MOXKHO, B NMPUMEUYaHUU OJIaHKa JJIA 3aIUCH pe-
3yJbTATOB JIEJAIOT OTMETKY: «ITy3bIPEK BO3[yXa»; B 3TOM CIydyae IMOJy4YCHHBIE pe-
3ylbTaThl OyIyT 3aBBHINICHBI, MTOCKOJIBKY B MPOOE OCTAIOCh KAaKOE-TO KOJIMYECTBO
BBEJICHHBIX PaHEE PEaKTHBOB, KOTOPHIE 3aQUKCUPYIOT KUCIOPO, COJACPKAIIMICS B
ATOM My3BIPHKE BO3TyXa.

4. ConepXMMO€ CKIIIHKM TIIATEIbHO MEePEMEIINBAIOT (MHOTOKPATHBIM Mepe-
BOPAYMBAHUEM CKJISTHKH, OOJBIIUM ITAJIbIIEM MPHUIACPKUBas MPOOKY) M CTaBAT €€ Ha
CTOJL.

5. Knayt, urobsl ocen ocamok. B 3T0 BpeMsi onmpenemnstoT MONpaBKy K TUTPY
THOCYJIb(]aTa.

6. Beogar 2 cm® 25%-ro pacTBopa cepHOM KUCIOTHI Ui 1 cm® pacTBopa cep-
HOM KUCHOTHI 1:1, umm 2 cM® KOHLIEHTPUPOBAHHOM (C yaeapHOM Maccoit 1,18) coms-
HOUW KHUCJIOTHI.

[TureTKy OIMyCKarOT MO/ TOPJIBIMIKO CKISHKH. [lo Mepe cTekaHus KUCIOTHI M-
NETKY MEJJICHHO MOJHUMAIOT, OCTABJISSI €€ B POoOe 0 MOJHOTO CTEKaHUs PEaKTUB,
HO TaK, YTOOBI XI0Nbs pACMBOPAIOUE20Cs 0CAOKA UL BbIOETTIOWULLCS NPU DIMOM 10O
He NOOHUMANUCHL K 2OPIbIWKY U He BbLIUGANUCH U3 CKISAHKU. B TPOTUBHOM ciydyae,
MOJTy4aeMBbIid pe3yIbTaT OyAeT 3aHUKEH.
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7. 3aKpbIBAIOT CKIISIHKY U NIEPEMENIMBAIOT €€ COAEPKUMOeE (IUIABHO MepeBopa-
YUBasi CKISTHKY, IPUAEPKUBAs MPOOKY OOJBIINM MATBIEM) JI0 HOJHO20 PACHBOPEHUS]
ocaoxa. PacTBOp B CKJISTHKE MPHOOpETaeT LBET CBOOOIHOIO H0/a; MHTEHCHUBHOCTH
OKpacKH TMpOIMOpPLHOHANBHA COJIEpPKaHUI0 B MpoOe Kuciopona. Ilposepsiom, He
ocmancs iu noo npooKoll ny3vipex 8030yxa.

8. OcTopokKHO, 0€3 TypOyJIEHTHOCTH U ITy3bIPHKOB MEPEIMBAIOT COAECPHKUMOE
CKJISTHKU B KOJIOY ISl TUTPOBAHUSA O CTEHKE U TUTPYIOT €€ COACpNKUMOe Ha OeroM
¢doHe pacTBopoM THOCYIbh(haTa HATPUs 10 C1ab0-COJIOMEHHOTO 1BeTa. MHmencus-
HOCMb «C1AO0-CONIOMEHH020» Y8ema NPUHYUNUATILHO20 3HayeHus He umeem. Eciu
KOJIMYECTBO KMCJIOPOIa B IMpoOe Malio, TO MPU paCTBOPEHUHU OCaJKa KUCIOTOMN Bblje-
JIUTCSL MaJIO MO/Ia ¥ PAaCTBOP B CKIISIHKE OYyJIeT clab0->KENThIM €Ille 10 TUTPOBaHuUs. B
9MOM Cllyuae pacmeop Kpaxmania 006asnsiom 8 npoby cpasy dice, nepeo HAYaioM
MUMpoBaHus.

9. Tob6asnsror 1 cM® pacTBOpa Kpaxmaia, He JOCTaBas KO0y M3-I0J OIOPETKH.
Kpaxman urpaer posib MHAMKATOpa, MOCKOJIbKY B IMPHUCYTCTBHHM CBOOOJHOrO Hojaa
OKpAIIIMBAET TUTPYEMBIl paCTBOpP B CHHMI I[BET, HHTEHCUBHOCTh KOTOPOTO MPOTIOP-
[MOHAJIbHA KOHILIEHTPAllUX pacTBOpa CBOOOAHOrO HoAa. DTO MO3BOJISIET TOYHEE YIIO-
BUTh KOHELl TUTPOBAHHUS, MOCKOJIbKY IJIa3 YE€JIOBEKa JIErdye BOCIPUHUMAET Ci1ado-
roJiy0oil 11BeT MaJIol MHTEHCUBHOCTH, YEM C1a00->KEJIThIN TOU XK€ MHTEHCUBHOCTH.

10. [IpoaomxaroT TUTPOBATh TPOOY A0 MOJTHOTO 0OECIBEUNBAHUS.

11. BbuiMBaKT OKOJIO TMOJOBUHBI OMMUMPOBAHHO20 PACMEOpa B KUCIOPOI-
HYIO CKJISIHKY (eciu mpo0a mnepes 3TUM He Oblja NepeTUTPOBaHa, PaCTBOP B CKIISTHKE
00s13aTeIbHO MOroJIy0eeT), 3aKpbIBAIOT CKISTHKY MPOOKON M OMOJACKUBAIOT €€ OCTO-
POKHBIM TIEpEMEIIMBAHUEM.

12. BpuinBaroT pacTBOp 0OpaTHO B KOJIOY M MEIJIEHHO MO Karuie JTOTUTPOBBI-
BalOT €ro OMATH J0 MOJHOro (OT oaHOM Karuu!) obeciBeunBaHus (Tpoda MOKHA
CTaTh KPUCTAIBHO MPO3PAUYHON).

Ecnu xucnoponHasi ckjsiHKa HE KaauOpoBaHa (WJIM MO KakoW-IuMOO Ipyroit
MpUYUHE), TSI TUTPOBAHUA OepyT ABaKIbI 10 50 M1 IPOOBI C y)KE BBIICIUBIIUMCS
HonoM. ITpu BeIUMCIEHUM pE3yJbTATOB B 3TOM cilydyae OepyT cpelaHee aprudpmernye-
CKO€ U3 JIByX MMOKa3aHUM OIOPETKHU.

13. Caumarot otcyer (¢ TounocThio 10 0,01 cm?).

14. Pe3synbTaThl 3anucbiBatoT Ha OnaHk (IIpunokenue 2) u nar0T HA NOANUCH
PENnoAaBaTeNto.

OmnpeneneHue NONPaBKM K KOHIEHTPAUM PacTBOpa (THTPY) THOCY/Ib(a-
Ta HATPUA

1. Beogsr B konOy ajis tutposanus mouro 10 cm® 0,01 N pacteopa KJOs.

2. Ho6asmsrot 0,5 T kpuctammaeckoro KJ.

3. o6asmsror 2 cm® 25%-noii HySO4 (umu 1 cm® pactsopa HSOy4 1:1, umu 2
cm® konnentpuposannoii HCI). Coxepx’umoe KOsl IIepeMEIINBAIOT.

4. JTomusarot npumepHo 100 cM® IUCTHIIMPOBAHHON BOJIBI.

5. TurpytoT pacTBOpoM THOCYJb(haTa HATPUs BBIACTUBIIUNCA O/ (TOYHO Tak,
KaK OMUCAHO BHIIIE).

Bbruuc/ienue pe3yjabTaToB
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Pacyer mompaBkM K KOHIEHTPAIMM PacTBOpa (TUTPY) THOCYJbpara
HATPHUSA
[TonpaBky K paccuuThIBatoT, OKpyrJisist pesynbtat a0 0,01 mo hopmyse:

K=— dopmyna 5

rae

n — KOIMYECTBO c¢M’ pacTBopa Na,S,0;, cpeduee apupmemuueckoe snadvenue
U3 08yxX CX00AWuUxXcs pes3yibmamos, Touiemuee Ha turpoBanue 10 cm® pactBopa
KJO:s.

Pacuer a0COJIIOTHOTO COEPKAHUS KHCJIOPO/Ia

A6conrotHoe ((hakTUIECKOE) COoepkKaHNuE KUCIOPOaa B me/om’ u 6 ma/om’ pac-
CUMTBHIBAIOT MO (hopmyie:

_ AKT %1000

0)
2 Vv,

MI/aM?, Mar/am> dopmya 6

b

rie

A — xonmuecTBo cM’ pactBopa Na,S,0s, morre/ee Ha TATPOBAHUE POOEL;

K — nonipaBka Kk HOpMaJIBHOCTH pacTBOpa NaxS,0s;

T — xomudecTBO Mr (M) Kucinopona, sksuBanentaoe 1 cm® 0,01 N pactBopa
NayS,03: 0,08 me O, umu 0,056 M O»;

V' - xomuuecTtBO MpoOBI, B3ATOM ISl aHaM3a (00beM KUCIOpPOOHOU CKIAHKU
wm 50 cm?);

V; — KxonuuecTBO cM® peakTMBOB Buukiepa (00buHO 2 cM?), 100aBIECHHOE
npu puxcauuu. Ecau ona mumposanus e3smo 50 cm’® npobwl, mo V; omcymemeyem;

1000 — MHOKUTEND I pacueTa COAEpKaHus Kuciaopoaa B 1 qv° BOJEL

Pacyer OTHOCUTEIBLHOIO COJEP:KAHUS KUCIOPOAA (HACHIIIEHHOCTH BOJbI
KHCJIOPOA0M)

OmuocumenvHoe cooepaiicanue KUCI0pood (HACbIUWEeHHOCMb 800bl KUCIOPO-
00M) BBIPAXKAET B MPOIEHTAX OTHOIICHHE (aKTHUYECKH PACTBOPEHHOTO B BOJE KHC-
nopojia (MOJyYeHHBIM pe3ybTaT) K €ro HaChIIAoeMy 3HaYeHUIO (PaCTBOPUMOCTH)
— BBEIOMpAETCS 1O TEMITepaType U COJICHOCTH BOBI (B MECTE M B MOMEHT 0TOOpa Mpo-
Obl) U3 cenuanbHbIX Tabuuil. [y npecHor Bojibl - u3 Tad. (IIpunoxenue 3) TOJIBKO
10 TEMITEPATyPE BOIBI

B tabn. pactBOpUMOCTh Kuciaopoaa (B Mr/aM®) maHa Uit HOPMaJIbHOTO aTMO-
chepuoro nasienus (760 mm pt. cT. wim 1013 MO, rlla).

Ecnu B MoMeHT 0TOOpa mpoOsl aTMocepHOe TaBieHNEe CYIIECTBEHHO OTJINYa-
JI0OCh OT HOPMAJIBHOTO, /IS TIOJy4eHHs 0oJjiee TOUHOTO pe3yiibTaTa B JECATHIX JOISIX
MIPOIICHTA, TIPUBEJCHHBIC B TAOMUIIAX BEJIMYUHBI PACTBOPUMOCTH KHCJIOpOJA Tepe-
CUHTHIBAIOT MO (hopmyIie:
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(02 ma6.7P)

0,,= BT ®opmyna 7
W
(02ma67P)
0. =-_zmaor
2p TE dopmyna 8
rae

O — pPacTBOPUMOCTB KUCIIOPO/Ia IIPU U3MEPEHHOM J1aBJIeHUH P;

O21a61. — PACTBOPUMOCTH KHUCIOPOAA TPHU HOPMaIbHOM aTMoc(epHOM maBiie-
HUY, BeIOpaHHas u3 Tabin. [punoxenus 3;

P — u3mepennoe atmocepHoe AaBieHre B MM pT. cT. win B MO (rlla);

760 (1013) — 3HaueHHe HOPMAIBHOTO aTMOC(HEPHOIrO JABIICHUS, COOTBET-
CTBEHHO B MM PT. CcT. uiu B MO (rlla)

Tounocms eviuucnenus pesyromamos: 0,01 mr/nm>; 0,01 ma/mv?, 1%.

Coommuowienue pasiuyHvlx popm BBIPAKEHUS PE3YJIBTATOB (IIPU TEMIIEpaType
0° u HOpMaTLHOM aTMOC(EPHOM JaBICHUM):

110, =1,429(1,4) w2 O, = 0,08931(0,09) 2 -am.O, ;

12 0, = 0,6998(0,7).11 0, = 0,06250(0,06) 12 - am.O, ;

vz -am.0, =15,999(16,0) 2 O, =11,186(11,2) m1 0, .

dopma npeaocTaBJIeHUS OTYETHBIX MATEPUAJIOB

Jlst mosrydenust 3aueTa o paboTe HEOOXOJIMMO MPEACTaBUTh TETPaab IO Jia-
OopaTOpHBIM paboTaM, KOTOpasi COJIEPIKHUT:

1. KoHCcekT moAroToBKH K paboTe, CoAeprKalluii OCHOBHBIC ITOJOKECHUS
MPUHIMIIA METOJIa U TTOAPOOHBIN, nO nyHKmMAM, XOJ OINpeAelieHns, pacueTHbie (hop-
MYJIBI C UX TTOAPOOHON pactiudpoBKOH, yKa3aHUEM EIUHUI] U3MEPEHUS U MOYHOCHU
pe3yibmamos.

2. PacueTrsl pe3yiabTaToB, KOTOpble OGOPMIISIIOT CIEAYIOIIMM 00pa3oM: MOJ-
CTaBJISIOT B PAcUETHYIO (OPMYITy IMOTyUYEHHBIC 3HAYEHUS BCEX €€ CHMBOJIOB; Uepe3
3HAK PaBEHCTBA BHa4aje MPUBOAAT PE3yJbTaT, TOYHOCTh KOTOPOTO MPEBBINIAET TPE-
OyeMyro (MOXHO MPOCTO CNHCATh C KaJbKYJISATOpa BCE MOIyYEHHbIE TU(PHI), 3aTEM
OKPYTJISIIOT A0 TpeOyeMoil.

3. [locne mpoBepku mpernoaaBaTeieM pe3ybTaThl 3aHocsAT Ha Onank ([Ipuo-
KEHUE 2) ¥ Jar0T €ro Ha MOJNUCH MPEIoIaBaTeNo.

4. CobecenoBanue mo Teme JiaboparopHonl. Cmyodenmobl, c80e8peMeHHO (8 me-
yenue Hedelu) coarouue pabomol 0C8000HCOAIOMCS OM COOeced08aHUL.

5. TectupoBanue.

Bonpocsl 17151 camonpoBepKu

1. Ot yero M Kak 3aBUCUT KOJWYECTBO HOJIa, BBIJCISAIONIECTOCS B IpoOIiecce
oTpeeICHUS paCTBOPEHHOTO KHciopoaa?

2. B kakux eIMHMIAX W C KaKOH TOYHOCTHIO MOYKHO BBIPA3WUTh COJCpKAHUE
PacTBOPEHHOTO B BOJIE KHCIIOpoaa?
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JlabopaTopnass padora Ne 4. OIIPEAEJIEHUE COJAEPKAHUSA B BOJIE
CEPOBOJOPO/JA 00beMHBIM i1010MeTPUYECKHUM METOI0M

Heab padoThl — MOJYYUTH HABBIK ONMPEICICHUS COAEPKaHUsI CEPOBOJIOPOIa U
cynb(pumI0B B BOJIe 00HEMHBIM HOIOMETPUIECKUM METOIOM

PeakTuBbI U PacTBOPBI

1. Pacmeop tiooa 0,01 N (unorna nons3ytotesa 0,02 N u naxe 0,1 N pactBopa-
MU H0/1a) CIeAyeT TOTOBUTH U3 (pUKCaHaa.

2. Pacmeop consnoii kucromuor 1:1 1o oobemy.

3. Pacmeop muocynvghama nampus (Na»S>03) - 0,01 N.

PactBop rotoBsT 3apanee. KenatenbHo rotoButh U3 ¢ukcanana. [Ipu oTcyr-
CTBUHU (PUKCaHaa pacTBOp TUOCYJIb(aTa HATPUS TOTOBIT ClEIyIoIUM 00pazom: 2,48
r comu NayS;0;-5H,0 pacTBOpsIOT B MEpHOIA Konbe Ha 1 aM® B npokunauennoi nu-
CTUJUIMPOBAHHOM Boxe. /s nyuwieti coxpannocmu B pacTBop mpubasinsior 10 cm®
AMUIIOBOTO CIIUPTA MK 2 CM> KCHJIONA WK XJI0podopma. PacTBop XpaHAT B TEMHOM
ckisiHke. [lepen ynotpeOieHuem onpenenstoT NONpaBKy K TUTPY.

4. Pacmeop kpaxmana 0,1%-1i (CBEKEPUTOTOBICHHBIN ).

5. Pacmeop H>804 25%-1i (umu pactBop H,SO4 1:1 no o6wemy, unv KOHIICH-
tpupoBanHas HCL, He coneprkaias cBOOOAHOTO XJI0pa).

6. Pacmeop tioonosamoxucnoco kamsa (KJO;3) 0,01 N (mouno!). T'oToBsT U3
(pukcanana.

7. Hooucmuii kanuii (KJ) cyxoil, kpucmaniuueckuti (KpUCTAIIBI HE JOIKHBI
UMETH JKEIITYIO OKPACKY).

8. JluctrmimupoBaHHas BoJja.

IIpuGops1 n mocyna

1. INuxnomempwr (Wam mepHble kKonbouku Ha 100-150 cm® ¢ xopomo npuimm-
(hoBaHHBIMHU MPOOKAMU) WU OMKAIUOPOBAHHbIE CKISAHKU U3 MEeMHO20 CMeKld C XO-
po1o NpUIIIM(OBAHHBIMU IPOOKAMU CO CKOCOM.

2. [lunemxu:

Ha 1 cm® — 3 mr. (mus pactopa HCI, pacTBopa cepHOM KHMCIIOTBI; PacTBOpa
Kpaxmaia — yI00HO HCIOIb30BaTh MEAUIMHCKUN OHOPA30BbIN MIIpuil Ha 1-2 cv’);

Ha 2 cM® — 1 mr. (I pacTBOpa KUCIIOTHI);

Ha 10 cM® — 2 mr. (naa pacteopa Hona u pacteopa KJO3).

3. Biopemka 01 mumpoéanus BMECTUMOCTBIO 25 ¢M® ¢ XOPOLIO OTTSHYTHIM
KOHUYMKOM H ¢ 11eHoi nenenus 0,1 cv’;

4. Boponxa (1151 BTUBaHUS pacTBOpa B OIOPETKY);

5. Konbwl 0nsa mumposanus npobsi BMECTUMOCTBIO 250—300 ¢cM® — 1o unciy
npo0 IItoCc ofHa (sl OmMpeNeieHUs MOMpPaBKU K TUTPY pacTBopa THOCYIb(dara
HaTpus).

6. Macnumnule mewanku.

OO0mue cBegeHus

[TockoJsibKy B HE3arpsi3HCHHBIX WJIM CIa003arpsi3HEHHBIX €CTECTBEHHBIX BOJI-
HBIX 00BEKTaxX CEPOBOJIOPO]I HAKATUIMBACTCS OYE€HBb PEJIKO, KOJTUYECTBEHHOE OIpee-
JIEHUE MPOU3BOJAT TOJBKO MOCIE TOrO, KaK OOHApy>KaT CEPOBOJOPOA MyTEM Kaue-
CTBEHHOTI'O aHaJIU3a.
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CymiecTByeT J1Ba croco0a KaueCTBEHHOTO OIPEAEIICHHs] CEpOBOIOPO/IA:

1. Opeanonenmuyeckuti. CepoBOIOPOT — Ta3 ¢ pe3KUM CCTIM(PUISCKAM 3aria-
XOM, MO3TOMY €ro JIETKO MOXHO OOHApY’>KUTh MPOCTO MO 3amaxy, Jake MpU OYEHb
MaJIbIX KOHLIEHTPAIMAX (HECKOIBKO COTBIX MI/aIM?).

2. C nomowbto UHOUKAMOPHOU OYMaxcKu - JTACTKA (PUIBTPOBaIBLHONW Oymar,
npornutanHoi 10%-Mm pactBopom ykcycHokucnoro csuaiia Pb(CH;COO),. Ee omyc-
KaloT B CKJISIHKY € MPOOOH BOJIbI (HE HOJUTOM J0 TOpJIBbIIIKA HAa 5-6 CM), 3aKUMAIOT
pOOKOM U CIeAsT, YTOOBl OyMa)kka He Kacajlach BOJABI M CTEHOK CKJISIHKHU. Ecim ye-
pe3 onpeaenenHoe Bpems (1-1,5 1) mpouzoiier nouepHeHrue GuiIbTpoBaIbHOM Oyma-
I'fl, 3HaYUT, B MPOOE MPUCYTCTBYET CBOOOIHBIN CepOBOIOpO/] (TOUEPHEHUE MTPOUCXO-
JUT BCJIEACTBUE BbIAENEHUsS Ha (QuibTpoBaibHOM Oymare cynbduna cBusia PbS).
KonuyecTBo cepoBoioposa B BOJe OMPENEsiioT 0ObEMHBIM HOAOMETPUUECKUM Me-
TOJIOM.

IIpunumn onpenenenust

B npupoaHoii BoJie Bcerja NpucyTCTBYIOT CyIb(pUAbI, KOTOPbIE NMPU B3aUMO-
NEeUCTBUU C KUCIIOTOM, HATpUMEP, C YTOJIBHOM, 00pa3ytoT CEPOBOIOPO/I.

CaS+CO,+ H,0=CaCO, + H,S(9)

Bcenencteue 3toro, npeagaraeMblid METOJ HE ITO3BOJISIET ONPEAEIUTh OTAEIBHO
KOJIMYECTBO CBOOOIHOIO CEPOBOAOPOAA, COAEPIKALIETOCs B BOJE — OH ONpEIEsIeT
€ro BMECTE C CyJIbpUaaMH.

B xone ananu3za BHavasie J0OABJIEHUEM COJITHOM KUCIIOTHI CyJIb(HUIbI IEPEBO-
AT B HoS:

CaS +2HCI <> CaCl, + H,S(10);

3arem Ao00aBiieHMEM HoJa CyMMapHbId CEpOBOJOPOJ OKUCISIOT 10 Cephl (B
KHUCJION cpefie):

H,S+J, <>2HJ +S(8* +J) - S°+2J7)(11)

KonuuectBo Hiona no6aBmsitoT B u30bITKe. YacTh ero (PKBUBaJICHTHAs KOJIMYe-
ctBy H,S) pearupyer ¢ cepoBogoposoM. OCTaBIIytOCs 4acCTh OTTUTPOBBIBAIOT THO-
cyJb(haToM HaTpHs B MPUCYTCTBHE KpaxMmaJa:

J, +2Na,S,0,—>Na,S,0, +2NaJ (12)

PactBOpHI #ioga 001a1at0T JIETY4YECThIO: UX HEJIb3s1 OCTABJIATh OTKPHITHIMH Ha
BO3JIyXE€.

Jlj1s TOro 4yTOOBI OMPEENIUTh KOJIMYECTBO HOJIa, MOLIEIIee Ha OKUCTIeHUe ce-
P06000poda, MPOBOAAT TaK HA3BIBAEMOE X0.I0CHmoe mumposanue, B mpolecce KOTo-
pOTo yCTaHaBJIMBAIOT KOJIMYECTBO THOCYJIb(aTa, HEOOXOAMMOE Ha TUTPOBAHUE BCETO
KOJIMUYEeCTBa Hoja, 100aBIeHHOTO B poOy. PasHOCTh MeXxay STUMU ABYMsI pe3yiibTa-
TaMu OyAeT SKBUBAJICHTHA KOJIMYECTBY 10/1a, BCTYNUBILEMY B PEaKLUIO C CEPOBOJIO-
pPOJIOM, U, B KOHEUHOM CYETE, SKBUBAJIEHTHA KOJMYECTBY CEPOBOJIOPOJA, COACPIKa-
merocs B mpobe. [1o ypaBHEHUSIM peakMii MOXKHO MOIy4uTh, yto 1 cm® 0,01 N pac-
TBOpa Na,S,0s3 coorBercTByeT 34,08 1/(2-100-1000)=0,1704 Mr H,S.

[TockonbKy Ha CBETY MO JIETKO OKHUCIISIETCS, MUKHOMETPbI JOJKHBI HAXOUTh-
Cs B TEMHOTE (B YEpPHBIX MaKeTaX WM MEIIOYKax), WIM MPOoObl BOJbI TOJKHBI OTOU-
paThCs B CKJISIHKM U3 TEMHOT'O CTEKJIA.
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Xon onpeaeeHust

1. Beogar 10 cm® pacTBopa #01a B IMKHOMETP MIIM CEPOBOAOPOAHYIO CKIISHKY.

2. To6asnsror 0,1cm® pacteopa consnoi kucnotsl (1:1).

3. OmyckaroT pe3nHOBYIO TPyOOUKYy, HAJeTyr0 Ha KpaH OaToMmerpa, MoJ Io-
BEPXHOCTbh PAcTBOpPA B MUKHOMETPE (CKIISTHKE) M HAMOIHSIOT €ro UCIBITYEMOUM BOAOM
10 HeoOXoauMoi oTMeTKU (06b1uHO 100 cM®), TOCTENEHHO MOJHUMAs KOHEL[ TPY-
004YKH.

4. T'oToBAT X010CTYI0 MPOOY (TaK e, HO BMECTO UCIIBITYEMOM BOJIbI OEpyT Iu-
CTUJUIMPOBAHHYIO).

5. 3akpsiBaroT mpoOkamMu 00a MUKHOMETpPA (CKJISTHKH) U CTaBAT UX Ha 15 MUHYT
B TEMHOE MECTO JIJIsl IPOXOXKICHUS PEaKIUU.

6. [lepenuBaioT pacTBOPHI B KOJObI 111 TUTPOBAHMUS.

7. [IpoBOAAT TUTpOBAaHUE TOYHO TaK, KaK MpU OMpENIeTICHUU Kucioposaa (BHa-
qajie TUTPYIOT IO CBETJIO JKEITOro 1BETa, JOOABIAIOT KpaxMal U JOTUTPOBBIBAIOT 10
MIOJIHOTO O0ECUBEYMBAHUS OT OJIHOM Karlld; NOCJie 00ECIBEYMBAHMS KUIAKOCTH, OIIO-
JACKHUBAIOT €10 MUKHOMETPHI U IOTUTPOBBIBAIOT /10 OKOHYATEIBHOT'O PE3yJIbTaTa).

8. Pesynbrarhl 3anuckiBaloT Ha OnaHk ([IpunoxkeHue 2) u alOT HA MOJIKUCH
MPENO/IaBaTelo.

OnpenesieHue NMONPaBKM K KOHIEHTPAUM PacTBopa (THTPY) THOCYIb(a-
Ta HATPUA

[TormpaBKy HaXxoOIsAT TakK ke, KaK U MPHU OINPEIEICHUNA PACTBOPEHHOTO B BOJE
kuciopoza (cMm. mabopatopHyio padoty Ne 3).

Boruucienue pe3yJibTaToOB

Pacyer mompaBkM K KOHUEHTPAUUM pacTBopa (TUTPY) THOCYyJIAb(arta
HATPUSA

[TonpaBky K paccuuTbiBatOT Okpyriisist pe3yastaT a0 0,01 mo hopmyne 5.

Pacuer conep:xanusi cepoBogopoaa

Cozeprkanue cepoBOA0poaa B m2/Om® u 6 M1/Om> paccunMThIBAIOT 1O POpPMYIIE:

H,S =[(A—-B)KT x1000)/(V —¥,) , mr/nm>, mMat/mm?, dopmyna 9

rae

A — xonmuyecTBO Mi pactBopa Na,S,0s, momieniiee Ha TUTPOBAHUE XOJIOCTOM
poOkI;

B — xonnuectBO Mi pactBopa NaS;0s, nouieaniee Ha TATPOBAHUE UCIBITYe-
MOM BOJIbI;

K — mompaBka K HOpMaJIbHOCTH PAacTBOpa TUOCYJib(aTa HATPUS;

T — xonuuecTBo Mr (MJ1) cepoBoaopoa, skBuBanenTnoe 1 cm® 0,01 N pactBopa
Na,S,03, aTa BenmuuuHa AJ1s TaHHOTO MeToaa coctaBisieT 0, 1704 me (0,112 mn);

V — BMECTHMOCTh IINKHOMETPA (CEPOBOIOPOAHOM CKIISHKH), CM>;

Vi — KoInuecTBO pacTBOPOB, JOOABJICHHBIX B NMUKHOMETP; B HAILIEM OIBITE
(10,0+0,1) cm?;

Pesynomamul pacuema credyem okpyerums 10 0,01 mr/mv> 0,01 mo/om.,

dopma npegocTaBieHNsi OTYETHLIX MAaTEPUAJIOB

[Ipencrasnsiercs B Toi *e opme, yTo U B 1abopaTopHoit padote Ne 3.
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Bonpocel 111 caMmonpoBepKu

1. Kak onpenenuTs HalMuue B BOJIE€ pACTBOPEHHOTO CEPOBOIOPOIa?

2. B 4em 3akiroyaeTcs IpUHIUI KOJIMYECTBEHHOTro onpenenenus HoS B Boae?

3. 3auem B mpouecce omnpeaenenus H,S B BoAe MpOBOAAT TUTPOBAHUE XOJIO-
CTOU TIpOOBI?

4. B xakux eAUMHUIAX U C KAaKOW TOYHOCTHIO MOXHO OINPEIEIUTh COACPKAHUE
H,S B Bozie o aTomy metony?

JlaGopaTtopnass padora Ne 5. OIIPEAEJEHME COIEPKAHHUA B BOIE
CYJIB®ATOB 00beMHBIM 1i010METPUYECKHUM METOJ0M

Hean padoThl — MOIYYUTHh HABBIK ONPENETICHUs COAEpKaHus CyIb(}haToB B BOJIE 00b-
€MHBIM HOJIOMETPUUECKIUM METOJIOM

PeakTuBBI H pacTBOPHI

1. Xpomosoxucnwiti bapuu (BaCrOs) XuMUUECKU YUCTHII.

2. Pacmeop conanou kuciomst 2,5 N.

Jliis ero npurotoBiaenus 6epyT 20,8 ¢cM® KOHIEHTPUPOBAHHOM COISHON KHMCIIO-
TBI U JOBOAAT 00beM 10 100 cM® IUCTUIIMPOBAHHOM BOJIOIA.

3.Pacmeop tiooucmoeo xkanus 10%-ii.

4. Pacmeop ammuaxa (NH4OH) 5%-1i.

Jlns ero mpurorosinenus 6epyt 20 cm® 25%-ro pacTBOpa aMMHAKa M JOBOMSAT
06wem o 100 cm? JTUCTWLIMPOBAHHON BOJOM.

5. Pacmeop muocynrvghama nampus 0,05 N.

Jns ero mpuroroBinenust 6epyt 12,40 r Na,S,05-5H,0 u noBogar odbeM Ju-
CTHJUIMPOBAHHOM BOJIOM 0 METKM B MEpPHOM Koj0e Ha 1 am’. Pekomenmyercs uc-
MOJIb30BaTh (PUKCaHAI.

6. Pacmeop kpaxmana 1%-ii (CBEKENPUTOTOBICHHBIN).

7. Pacmeop KJO3; 0,05 N (mouno!) I'oToBsIT U3 Qpukcanana.

8. KJ cyxou kpucmannuyeckuti (KpUCTaUIbl HE JOJKHBI UMETh JKEITYI0 OKpac-
KY).

9. Jucmunnuposannas 600a.

IIpuGops1 n mocyna

1. Mepnwie yununopsr BMectumoctsio 200 1 100 cv?.

2. Konuueckue xonovt mepmocmotikue BMeCTUMOCTBIO 250-300 cm® — o umcity
po0 TUTIOC OJTHA.

3. [lunemxu:

Ha 1 cM® — 3 mr. (s pacteopa HCI, amMuaka, kpaxmana — ya00HO MOJIb30-
BATHCSA OJHOPA30BLIMU MEIUIIMHCKMMU MINPULAMK Ha 1 mim 2 cm?);

Ha 10 cm® — 3 wr. (mua pacreopa HCI, KJ, KJO;).

4. Bropemka (BMECTUMOCTBIO 25 ¢M® ¢ XOPOILIO OTTAHYTHIM KOHYMKOM M C LIE-
Hoit nenenus 0,1 cm?).

5. Boponxu (111 BNUBaHUS pacTBOpa B OIOPETKY U GUIBTPOBAHUSA ).

6. Mepuvie ko6t BMecTUMOCTBIO 250 1 100 e,

7. Ilnomnwie 6e3301bHbie hurbmpovl (C CHHEH IOTIOCOM ).

8. Dnexmponaumka.
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9. Maecnummnas mewanxa.

Ipunuun onpeaeieHus

Conep:xanue B BojJie CyJb(pPaToOB ONPEACIISIIOT HECKOJIBKUMHU MeTogaMu. CaMbIM
TOYHBIM U3 HUX SBIISIETCS 6€C080L METOJl, HO OH TPYJI0EMOK, IIOATOMY OOJIbIlIee pac-
MPOCTPAHEHHWE B MPAKTUKE PHIOOXO3AUCTBEHHBIX HCCICAOBAHUNA TOIYYUIT METOJ
00beMHBIU LLOOOMEMPULECKULL.

OH 3akiro4aeTcs B CIAEAYIOIIEM.

Cynbdar-uonsl ocaxkaarot xpomaroM o6apus (BaCrO4) no ypaBHeHUIO

K,SO, + BaCrO, = BaSO, 1 +K,CrO, (13)

KoJIMuecTBO BBIIEIMBIIUXCSA PU 3TOM XpoMaT-uoHOB (CrO4%) 5KBMBAJIEHTHO
OCaXICHHOMY KOJIMYECTBY CyJIb(paToB.

[Tpu nobGasnenuu B mpody KJ u HCI BeinensieTcst o, KOIU4ecTBO KOTOPOTO
SKBUBAJIEHTHO KOJuuecTBy aHuoHoB CrO4%, a, ClIe0BaTENbHO, U KOJIUYECTBY CYJlb-
(aT-uOHOB:

2K,CrO, +16HCI + 6KJ = 10KCl + 2CrCl, +8H,0 +3J, (14)

BrinenuBimiicst oA OTTUTPOBBIBAIOT PACTBOPOM THOCYJIb(paTa HATPHUS:

J, +6Na,S,0, = 6NaJ +3Na,S,0, (15)

[To konuuecTBy THOCYJb(aTa HATpHsl, NOLIEANIEMY Ha TUTPOBAHHUE, CYIAT O
COJIEp’KaHUU B BOJIE CYJIb(ATOB.

Xoa onpeaeeHus

1. Ot6uparor 200 cm® 1pobsI (0OBIYHO, HO IIPH OYEHH OOJIBIIOM COAEPKAHUU
cynbharoB OepyT MEHBIIUN 00bEeM U Pa30aBIAIOT NMPOOY NUCTHUILIMPOBAHHOW BOJION
10 200 cm*) B konuueckyto Kouoy.

2. lo6asnsror 1 cm® 2,5 N pactsopa HCI.

3. KonOy cTaBIT Ha 37€KTPOIUIUTKY, IPUKPHIBAIOT €€ BOPOHKOM M HArpeBaroT
poOy 10 KUTICHHUS.

4. B kunsuiyto npody ocmoposxcrno (MHauYe BO3MOKHO BBIOpachIBaHUE Iapa U
xuakoctu) BebimatoT 500 mr BaCrOs — pactBop mpuoOpeTeT JTMMOHHO-KEITYIO
OKpACKY.

5. IIpogomxaroT KUMSATUTH €I1€ HECKOJIbKO MHUHYT, YTOOBI BCE CYJb(aThl BbI-
HaJy B 0CaJOK (T. €. OJHOCTBIO 3aBepiuniach peakius 13). [Ipu aTom okpacka pac-
TBOpa U3 JIMMOHHO-XEJITOM [OJKHA TNEpPEHTH B CBETJIO-OPaHKEBYIO (€CiHu Mpoly
OPOKUIIATUTH HEAOCTATOYHO, HE BCE CYJb(AThI BHIMAIYT B 0CAJOK, CIEIOBATEIbHO,
HOJIyYUM 3aHUKEHHBIN pe3yJIbTaT — HE HaJl0 OOSThCS «IEPEKUIISITUTDY ).

6. KonOy cHUMAIOT ¢ MIIUTKU U HEUTPAIU3YIOT pacTBOp 5%-M pacTBOpPOM am-
muaka (NH4OH), noGaBinisisi ero MeajieHHO, MO KarulsiM J0 T€X MOop, MOKa CBETJIO-
OpaH)XeBasi OKpacka He CTaHEeT BHOBb JINMOHHO-KEIJITOM.

7. OXnaxgaroT pacTBOp A0 KOMHATHOM TeMMeEpaTypbl (IS 3TOTO OXJIaXaae-
MYIO KOJIOY, TOMEIINBAs, MOXHO MTOCTaBUTh B XOJIOTHYIO BOY).

8. OxyaxxaeHHy0 Ipo0y BMECTE C OCaJKOM IMEPEHOCIT B MepHYI0 KOoaby Ha
250 cM>, MHOTOKpAaTHO OMOJIACKMBas KOOy ¢ OCTaTKaMH Ocajaka (B KOTOPOM paHee
HaxXoAuIach 1Mpoda) HeOONbIIMMHU MOPUUSMU TUCTHILTUPOBAHHON BOJIBI (TI€peInBast
pacTBOp B MEPHYIO KOJIOY, HY’KHO OBITh YBEPEHHBIMHU B TOM, YTO MIEPEHECEHO BCE KO-
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JIUYECTBO XpOMaT-HOHOB, 00pa30BaBIIMXCs B Xo7¢e peakiuu 13). O6mumii 06beM 1po-
OBl B MEPHOU KOJIOE TOBOIST MOYHO O METKH.

9.Conepx)umoe MEpHOI KOJOBI MEPEMEIINBAIOT U PHIBTPYIOT Yepe3 TIOTHBIN
0€330JIbHBIA QUILTP (C CHHEN IOJIOCOi) B MEpHYIO Ko00uKky Ha 100 cM®, oTOpachl-
Bas (BBbUIMBAsl B MOCYAY JUIS CIMBa OTXOJOB) NEpBbie mopiuu ¢uiabTpaTta. JloBOAsT
00BbeM OT(HUIBTPOBAHHON KUIKOCTH TOYHO J0 METKH.

Jlnia yckopeHus mporecca GuiIbTpoBaHUS MOXKHO (PUIBTPOBATh B 2-3 0OBIUHBIC
KOJIObI, OTOpackIBasi MepBble MOPIUU (PHIIbTPATa U3 KAKIOM U3 HUX U CIMBAsl MOCIIE-
JyIOIIMe MOPLUUU OTPMIBTPOBAHHOTO PAacTBOpa B MPUTOTOBJICHHYIO MEPHYIO KOJ-
004Ky (BaskHO Habpars Touno 100 cM> pacTBOpa).

10. OTdunbTpOBaHHBINA PACTBOP MEPEHOCAT B KOJIOY JIJIsi TATPOBAHMUSI.

11. Ipunusaror 10 cm® 10%-ro pacteopa KJ.

12. Do6asmsror 10 em® 2,5 N pactsopa HCI — Beiensercs cBOGOAHBIN HOSI.

13. CraBsT KOJOyY, MPUKPHIBAsA €€ JIUCTKOM (PUIBTPOBAIILHOM Oymaru, B TE€M-
HOE MECTO U KAYT 5 MHH, YTOOBI IOJHOCTHIO IpoLLIa peakius 14.

14. Tutpyrot Beigenusiuiics Hoxa 0,05 N pactBopoM THOCYIb(paTa TOYHO TaK,
Kak 3TO OMMcaHo B JabopatopHoii padote Ne 3).

15. 3anuceiBatoT pe3ynbrarsl B OnaHk (IIpunoxkenue 2) U 1ar0T HaA MOJIUCH
MPENO/IaBaTelo.

OmnpeneJsieHue MONPaBKM K KOHIEHTPAUMHU pacTBopa (TUTPY) THOCY/Ib(a-
Ta HATPUA

[TonpaBky K onpeaensitoT TOYHO Tak, KaK OMHUCAaHO B JJabopaTopHoi paboTe Ne
3, HO, B oTaM4Ke OT JjabopatopHoit paboTsl Ne 3, ucnons3ytoT 0,05 N pactsop KJO;.

BbrunciieHue pe3y/ibTaToB

Pacyer mompaBkM K KOHUEHTPAUUM pacTBopa (TUTPY) THOCYyJIab(ara
HATPUSA

[Tonpasky K paccuuTbiBatOT OKpyriisst pe3yasTaT a0 0,01 mo hopmye 5.

Pacuer conepxkanus cyjbparos

Coneprkanue B BOZE CYIb(GaToB B MI/AM> PACCUMTHIBAIOT 110 (GOPMYIIE:

SO; =2,54K1,6x1000/V , dopmyina 10

rae

A — xomuectso cm® 0,05 N pactBopa Na,S,0;, momremmee Ha turposanue 100
cM® puibTpara;

K — mompaBka K HOpMaJIbHOCTH PacTBOpa THOCYJIb(aTa HaTPHsI;

1,6 — komauectBo Mr SO4>, skBuBanenTHoe 1 cm® 0,05 N pacTBOpa THOCYIIb-
¢aTa HaTpUs;

2,5 — koa(ppuueHT nepecyera, HEOOXOAUMBIHN, TOCKOJIbKY U3 00LIEro oObema
po6sI (250 cM®) moce ocaxaeHus CyabhaToB I TUTPOBAHUS MCIIOIB3YIOT TOILKO
100 cm?;

1000 — MHOXUTETH AJI pacdyeTa CoAep>KaHus Cyab(haToB B JIUTPE BOIHI;

V — 00beM npoObl, B3ATBIN JUIS aHAIU3a, CM°.
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Jlis mepecyeTa KOIMYECTBa CYIb(PaToB U3 MI/AM> B MI3KB/IM’ IIOIYYEHHYIO
no ¢opmyne 10 Benuuuny nenst Ha 48,03 Mr, 9YTO COOTBETCTBYET | MIdKB. aHHOHA
SO42'.

Tl mepexoaa K MOJISPHOCTH (MMOJIL/IM?) pe3ylIbTaT B MI*OKB./IM> €T Ha 2
(y4uuTHIBas BaleHTHOCTH SO4%).

PesynbraThl ompenenenus cynbparoB okpyrasor g0 0,001 mreoks./mm?
(Mmounw/mv?) 1 0,1 mr/mve.

dopma npegocTaBIeHUsSI OTYETHBIX MATEPHAJIOB

[Ipencrasnsiercs B Toi *e dhopme, yTo U B T1abopaTopHoit padote Ne 3.

Bonpocel 1j11 caMmonpoBepKu

1. Kakue cyiecTByIOT METO/Ibl OIIPEACICHHS B BOJIE KOJIUYECTBA SO4*?

2. B deM 3akiio4aeTcs NPUHIIMI ONpeeIeHUs CoAepKaHus Cyab(haToB B BOJE
00BEMHBIM HOJIOMETPUUECKUM METOJIOM?

3. Kakas 3aBUCUMOCTB CYIIECTBYET MEXAY KOJIMYECTBOM pacTBopa NaxS,0s,
THOLIEANINM Ha TATPOBAHUE IPOOKI, ¥ CoepKanreM B Hell SO4>?

4. B KakuxX €IMHUIAX U C KAaKOW TOYHOCTHIO BBIPAXKAIOT COJAEpPKAHUE B BOJE
cynb(haroB?

Jlaboparopnas padora Ne 6. OIIPEJAEJEHUE OKUCJIIAEMOCTHU BO/bI
HNEPMAHI'AHATHBIM CITIOCOBOM

Ieab padoThl — OJYYNUTH HABBIK OTPEICIICHUS OKACIIEMOCTH TIOIBI TTIepMaH-
raHaTHBIM CIIOCOOOM.

PeakTuBbI U pacTBOpPHI

1. Pacmeop nepmaneanama xanus (KMnQOy) 0,01 N. Tump pacmeopa He-
yCmouyug, TodTOMY TPHU KaXXJIOM OINPECIICHUH OKUCISIEMOCTH €r0 yCTaHaBIMBAIOT
3aHOBO.

PactBop myurie roroButh U3 pukcanana. [Ipu ero orcyTcTBUM OEpyT HaBECKY,
paBHyr0 Mouiekyisippord Macce KMnOy4, nemennon Ha 5 m Ha 100, 1. e.
158/(5*%100)=0,316 r, 1 pacTBOPSIOT €€ B MEPHOM KonmOe Ha 1 aM°, 10oBOAS pacTBOp
TOYHO 10 METKH.

2. Pacmeop wasenesoui xuciomwut (C.H,O42H>0) - 0,01 N (mouno!). I'oToBSIT
u3 QukcaHana.

3. Pacmeop cepnoii kuciomsi 25%-i1 (1o o0beMYy).

4. Jlucmunnuposannas eooa.

IIpu6Gops! n mocyna

1. Mepuviii yununop ua 100 cM® aus oTMepuBaHHS HEOOXOIUMOIo OOBbEMa
MPOOHI

2. Konuueckue xonoel mepmocmotikue Ha 250-300 cm? (1o uuciy mpo0).

3. [lunemxu:

Ha 5 cM® — I pacTBOpa CEPHOM KUCIIOTHI;

Ha 10 cM® — s pacTBOpa MIABEJIEBOM KUCTOTHI.

4. Biopemka na 25 cm® — nns eeedenus 6 npody 10 cm® nepmanzanama xanus n
TUTPOBAHMUS.
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5. Cmeknaunvie Kanuiiapsl Uiy wiapuxku — AJis PaBHOMEPHOTO KUIIEHUS KU
KOCTH B KOJIO€.

6. Dnexmponaumxa.

7. Macnumnas mewanxa.

IpuHuun onpeaeseHust

B Hacrosiiee BpeMsi HE CyIIECTBYET METO/a MPSIMOTO OMNpENEIeHUsT KoJnye-
CTBa OPraHUYECKUX BEIIECTB, COAEpKAIMXCSA B BoAe. OO0 MX KOHLIEHTPAUUHA MOKHO
CYyIUTh IO BEJIMYMHE OKHUCIsIeMOCTH BOAbl. [lon okucisiemocmoio 60061 IOHUMAIOT
KOJMYECTBO KUCJIOPOJIa, PACXOAYEMOI0 Ha OKHCIIEHHE (B OIMPEACIICHHBIX YCIOBUSIX )
OPraHHYECKOrO BEINECTBa, coaepkamerocs B 1 avm® Boasl. B 3aBucumocTs oT mpu-
MEHSIEMOT'O OKHCIIMTENS Pa3IMyaloT OKUCISIEMOCTh MEPMaHTaHATHYIO (OKUCIUTEINb
KMnO4) u xpomatnyto, uinu ouxpomatHyto (okucnurenb K,Cr,O; B cepHOM KHUCIHO-
te). Hanbonee nmpocT U J0CTaTOYHO HAJEKEH METOJ] OINpEAeNIeHUs MepMaHTaHaTHOU
OKHUCJISIEMOCTH.

OkucneHue mpoBOJAT MPU KUIISTYCHUU UCCIIETYEMOM BOJIBI B TeUeHUE TOYHO 10
MUHYT C J00aBJICHHBIM B IIPoOy pacTBOPOM IepMaHTraHaTa Kayius. [Ipu kunsueHuu
poucxoaut BelenieHne n3 KMnO,4 atomapHOro KHCIOpOa U OKUCIEHUE UM JIETKO
OKHUCJISIIOLUXCSl OPTaHUYECKUX BEIIECTB. DTOT MPOLECC MOXKET MPOUCXOAUTHh KaK B
KHUCJIOM, TaKk U B HIEIOYHON cpene. OOBIUHO OKUCIEHUE NpecHOU 800bl TIPOBOJST B
KUCTIOU cpede, MOPCKOU 800bl - 8 UeJIOYHOL.

2KMnO, +3H,S0, = K,SO, +2MnSO, +3H,0+50(16)

PactBOop nepmanranara kaius 100aBistOT B IpoOy B U30BITKE, ISl TOTO YTOOBI
€ro He TOJIbKO XBAaTHJIO Ha OKHUCJIIEHHWE OPraHMYECKUX BEIIECTB, HO U KaKasi-TO €ro
4acTh OcTajlach B mpobOe mocie 10-muHyTHOTO KHMs4YeHus. B pesynbpTate 3TOTO B
Ipoliecce BCEro KUISTYeHUsI poda ocTaeTcs OKpaIieHHOW B po3oBbii 1BeT. Komnye-
cTBO ocTaBiierocs B npodoe KMnO4 o6pamno nponopyuonanvruo cogepx aHuio B BOJIE
OpraHUYECKUX BEILECTB.

Ecnu npu xunstaenuu ¢ KMnOy4 nipoba obeciiBeunBaeTcs, 3HaUUT T0OABICHHO-
ro KOJIMYECTBA TMEpPMaHraHaTa Kajdus HEJOCTATOYHO (ITO MPOUCXOAMUT, €CIU B BOJE
COJIEPKUTCSI OYEHb OOJIBIIOE KOJUYECTBO OPraHMYECKUX BellecTB). B aTom ciyuae
MOCTYNAIOT CJICTYIOIIUM 00pa30oM.

OO6ec1BeTUBIIYIOCA MPOOY BBIIMBAIOT U TOTOBAT HOBYIO, pa30aBiisisi mpoOy Au-
CTUJUTMPOBaHHOM BoAOM B 2 pa3a. MHorga mpoOy pa3dasiisitoT B 5 u gaxe B 10 pas3,
HO JIeJIaTh 3TO HELEIecOo00pa3Ho, MOCKOJIbKY MPU 3TOM CHIIbHO Y8eauyu8aemcs om-
HocumenbHas nocpeutnocms. Eciin pazbaBiieHus B 2 pa3a HEJIOCTaTOYHO (pa3daBiieH-
Has npoOa npu kunsueHnn ¢ KMnO4 BHOBb 00eciBETHIIACH), TPOOY OIMSATH BBHUTHBA-
10T U, pa3baBuB ee B 2 pasza, no0asnsror He 10, a 20 cv’ KMnO,, nenas cooTBeT-
CTBYIOIIYIO OTMETKY B OJIaHKE JIJIs 3aIllMCH PE3YJIHTATOB ONPEICICHUS.

Ecnu 3apaHee u3BeCTHO, 4TO B Mpo0O€ COACPKHUTCS MHOTO OpPraHUYECKHX Be-
IIIECTB, MOKHO Cpa3y 100aBUTH B Hee (pa3daBiIeHHYIO Wi Hepaz0aBieHHyo) He 10, a
20 cm® KMnOy. KommuectBo C,H,04 nipu 3TOM OcTaercss npexcnum — 10 cv’ (no-
ckonbKy 1epsbie 10 cM® KMnOy4 MONMHOCTBIO 3aTpaYrBaKOTCS HA OKMCIIEHUE OPTaHu-
YECKMX BEIIECTB, HAYMHAIOT pacxojoBaThes crhenyronme 10 CM’, T. €. OCTaToOK
KMnOy Bce paBHO OyI€eT OTCUMTEIBAaThECA OT 10 cv?).
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[lepmanranar, ocraBuuiicsi B pactBope nocie 10-MUHYTHOro KUmsiueHus (He
M3pPAaCXO0JIOBAHHBI Ha OKHCIIEHHE OPraHWYECKHX BEIIECTB), BOCCTAHABIMBAIOT pac-
TBOPOM II1aBeNIeBOi KUCIOTHL. [Ipoba cTaHOBUTCS OECIIBETHOM.

2KMnO, +5C,H,0, +3H,S0, = K,S0, +2MnSO, +10CO, +8H,0(17)

CrnenyeT MOMHUTB, YTO OKUCIUTEIBHBIN MPOLIECC, MPEACTABICHHBINA (HOpMYIIOi
16, anuTcs 10 Tex mop, moka B mpoOy He OyaeT noOaBiieHa IaBeneBas KUCIOTa, T. €.
IIOKa MBI UCKYCCMEEHHO He npepsem okucieHue. Cie1oBaTeabHO, BPEMS KUISTYECHUS
poOb1 ¢ KMnOy4 10KHO BBIIEPKUBATHCA OYEHb TOYHO.

[I{aBeneByr0 KUCIOTY AOOABISIOT TOXKE B U30BITKE: KaKas-TO €€ 4acTh pacxo-
nyetcst Ha BocctaHoBieHue KMnQy, Ipyrast octaeTcst B pacTBOpE.

KonuyecTBo 11aBesnieBOi KUCIOTHI, OCTaBIIEHCS B IPOOE MOCiIe BOCCTaHOBIIE-
Hust n30bITka KMnQOy4, 00paTHO MPONOPIMOHAIIBHO BEJIMYUHE 3TOTO U30BITKA, a, CJie-
NOBATEIbHO, MPSAMO HPONOPYUOHAILHO KOHUYEHMPAYUU Op2aHUYeCcKUX Geujecms.
BceniencTBre 3TOro KOHEYHBIM pe3yJIbTaT B 3HAYUTEIBHON MEPE 3aBUCHUT OT COOTHO-
HICHUS] MEXAY KoJIndecTBaMHu J100aBisieMbix B ipody KMnO4 u C;H»04:-2H,0, koto-
pBIE OATOMY JOJKHBI BHOCHTBCS C MPEAEIBHON TOYHOCTBIO.

OcraBinyrocs B Mpo0Oe MIaBeJIEBYIO KUCIOTY OTTHUTPOBBIBAIOT PACTBOPOM IEp-
MaHraHaTa KaJjus, Ipyu 3TOM NPOUCXOJUT peakius, mpeacTtaBieHHas dpopmyson 17 (k
octatky pactBopa C;H,O4 nobasmnstotr pactBop KMnOy).

[Io xomnmuectBy KMnO,4, momenmemMy Ha TUTPOBAaHHE, CYAST O BEIUYMHE
OKHCJIIEMOCTH BOJIbI, yuuThiBas, uto 1 cm® 0,01 N pactBopa KMnO4 dKBHBaIEeHTEH
0,08 Mr atomapHOro KMCIOpOJa, MOLIEAIIET0 HA OKUCICHUE OPTraHMYECKOTO BEIIE-
cTBa B 1pooe.

CrnenyeT yuyuThIBaTh, YTO KOHELl TUTPOBAHHUS B 3TOM aHAJIM3€ 0003HAUUTH YET-
KO HEBO3MOXHO (TMOHATHE «C1a00-po30Basi OKpacka» BechbMa pacIiuibiBuaro). Jlemo B
TOM, 4TO, Moka B nipode npucytctByeT C,H,04, oHa ocTaercsa 6eciBeTHoi. Crnemxyro-
nas nocyie okoH4anus peakuuu 17 kamngs KMnO4 nomkHa npuaath pacTBOPY po30-
Bathlii oTTeHOK. Ho oHa pactBoputcs B 100 cM® THTpYeMO# KHAKOCTH, HO3TOMY HAIl
ry1a3 (B 3aBUCUMOCTH OT OCTPOTBI BOCIPUATHUS LIBETA) PA3JIMUUT TOJIBKO HEKYIO N-FO
Kario (MOSIBUTCA ycmotuusas cnado-po30Bas okpacka). MHbIMU cioBaMu, MbI B Ka-
KOW-TO Mepe MEePEeTUTPOBBIBAEM PACTBOP. DTa OLIMOKA YCTpaHSETCs MpHU Ompejese-
HUU MONPAaBKU K TUTPY, BO BPEMsI KOTOPOI'O HHTEHCUBHOCTbH CJ1a00-PO30BOM OKPACKH
B KOHLIE TUTPOBAHMSI TOJKHA TOUHO COOTBETCTBOBATH MHTEHCUBHOCTU OKPAaCKH, TO-
SIBUBILICHUCS TTPU TUTPOBAHUU MTPOOBHI.

[IpoOy cnegyer aHaNM3UPOBATh KaK MOKHO CKOpee, HO He IM03Ke YeM uepe3 2
THS TIocie oTOopa, U XpaHuTh B TemMHoTe Tipu 0-5°C, ecnu Bpemsi XpaHEHUS MPEBbI-
maet 6 yac.

Xoa onpeaeeHus

1. Ot6uparor 100 cMm® IpobBI B KoHUUECKyI0 KONOY.

2. To6GaBnsor 5 cm® 25%-ro pacTBOpa CEPHOM KUCIOTHI.

3. KonOy cTaBAT Ha 3J€KTPOIUIUTKY, IPUKPHIBAIOT €€ BOPOHKOW M HArpeBarOT
npoO0y /10 KUTIEHHUS.
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4. Kak TospKo 1npoba Ha4HET 3aKUIaTh, B Hee 100aBaoT mourno 10 e’ 0,01 N
pactBopa KMnQO,, oTMeuass MOMEHT Hauyaja BBEICHHs NEpMaHraHata Kaiaus (Bpems
KEJaTeJIbHO 3aCeKaTh 10 YacaM C CEKYHIHOU CTPEJIKON WM IO CEKYHIOMEPY ).

5. Kunsrar npoGy mouno 10 mun. (mpu obecuiBeunBaHUU TPOOBI B IMpoliecce
KUIISTYCHUS] €€ BBUIMBAIOT M 3aTEM MOCTYIAOT TaK, KAK YKAa3aHO B MPUHIIUIIE METOJA).

Kunenue 10mKHO OBITh pasHomephbvim U HE 04eHb OypHBIM. C 3TOil 1eNbIo ne-
pen HavajaoM HarpeBaHus MpoObl Ha JHO KOJOBI TOMENIAIOT XOPOIIO MPOMBITHIE JTU-
CTHUJUTMPOBAHHOM BOJION M BBICYIICHHBIE CTCKJISTHHBIC TAPUKU WM KATUJUIAPHI.

6. Ha 10-ii MUHYTE KUIITYEeHHs OTOMPAIOT MUIIETKOM mouno 10 cM> maBeneBoi
KHUCIIOTHI.

7. B MmomeHT ucteyenus: 10-if MUHYTBHI KUTIYEHUS IABEJIEBYIO KUCJIOTY BHO-
CAT B MpoOy — Mpoda oOeclBeYMBaCTCS.

8. ObecupetuBiytocs mpody tutpyroT 0,01 N pactBopom KMnO4 1o nosiBie-
HUSI yCcmouyugol ciabo-po30680iu OKpacku. TBepAo 3anomunarom uHmMeHCUBHOCHb
JTOM OKPAaCKH.

9. 3anuchIBaIOT pe3yabTaThl HA OJaHK U 0arom HA NOONUCL NPENn00asamenio.

Ecnu nipo0y npuuinoce pazboasnames oucmuiiuposaHHou 6000t 00s13aTeIbHO B
YKa3aHHOM BBILIE TMOPSIKE ONpeoensom OKUCAAeMOCmb OUCMULIUPOBAHHOU 800
(OHa HEpenKo caMa COJIEP)KUT OpPraHUYECKHUE BELIECTBA). Pesyrbmam eviuumarom u3z
pe3yibmama, NOAY4eHHO20 NpU OnpeoesieHUU OKUCTAeMOCU NPoOb.

Omnpenenenue NOoNpaBky K KOHIeHTpanun pacteopa (tutpy) KMnQO4

1. B TOJIBKO YTO OTTUTPOBAHHYIO, He YCHEBULYI0 OCMblMb Npoby NOOABISIOT
mouno 10 cm® 0,01 N pacTBopa HIaBeIeBOM KUCIOTHI — IpoOa 00eCIBEYNBACTCS.

2. Tutpytot nomydeHHsiii pactsop 0,01 N pactBopom KMnO4 1o nosiBieHus
c1a00-p0o30BOM OKPACKH TOYHO TaKOM K€ MHTEHCUBHOCTHU, Kakas Oblja MIPH TUTPOBA-
HUU TIPOOBHI.

Bbruncienue pe3yjibTaToB

Pacyer mompaBkM K KOHUEHTPANMM PpacTBOpa (TUTPY) THOCYJb(para
HATpUS

[Tonpasky, oxpyrmsiss a0 0,01, paccuuteiBaroT mo Qopmyne 5, rae n —
KOJIMueCcTBO MJI pactBopa KMnQ4, nomenmee Ha turpoanue 10 cm® 0,01 N pactso-
pa IIaBEIECBOUN KUCIOTHI.

Pacuer BeJJMYHUHBI OKHCJISIEMOCTH BO/bI

Bennuuny OKHCIIIEMOCTH PaCCUUTHIBAIOT 1O (hopMyJIe:

[(4, + 4,)K — B]x0,08x1000
V mrO/nm?,

0= dopmyna 11

rae

A; — xonmnyectBo pactBopa KMnOs, no6aBienHoe B mpo0y B Hauaje 3akKuIia-
HUs, cM>;

A — xonuuectBo pactBopa KMnOy momreaniee Ha TATPOBAHUE MPOOLI, CM>;

K — nonpaska k tutpy pactBopa KMnOy;
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B — xomuuectBo C;H,04, nobaBnenHoe B mpoOy MO OKOHYAHUMU KHUIISTYEHUS,
cM’;

0,08 — KOJIIMYECTBO aTOMApHOTO KUCIOpoaa, SkBuBaneHTHoe 1 cm® 0,01 N pac-
tBOopa KMnOy;

V — 00beM IpoObl, B3ATHIN IS aHAIIK34a, CM-.

Pe3ynbraThl pacuera ciemyeT okpyrauTh 10 0,01 mrO/mv’.

Bomnpoce! Aj1s1 caMoOnIpoBepKH

1. YTo nmoka3bIBaeT OKUCISIEMOCTh BOIbI?

2. B xakux equHUIAX BBIPAXKAIOT OKUCISIEMOCTh?

3. B yewm 3akiiodaercss MNPUHIIMIT ONPEACIICHUS] OKUCIISIEMOCTH TepMaHraHaT-
HBIM CIIOCOO0M?

4. KakoBa 3aBUCUMOCTb MEXIY KOJIUYECTBOM pacTtBopa, KMnO,4, nomenmmm
Ha TUTPOBAHUE MPOOBI, U BEJIMYNHON OKUCIISIEMOCTH?

5. O 4em CBHIIETENBCTBYET 0OECIIBEUMBAHUE MPOOBI B IPOLIECCE €€ KUITSTUCHHUSI
C pacTBOPOM mepMaHranara kanusa? Kak cienyer noctynath B 3TOM ciiydae?

®opma npeaocTaBJeHUsSI OTYETHBIX MATEPHAJIOB

[IpencrasnsieTcs B To xe opme, yTo U B J1abopaTopHoi padote Ne 3.

JIa6opatopHasi pa6ora Ne 7. BOJJOPO/JIHBIN MTOKA3ATEJIb (pH) BOJbI

Heab padoTbl — NOJyYEHUE HABBIKA OMpPEAEIICHUS BOJAOPOIHOTO MOKa3aTems
BO/IBI.

IIpu6opsl

Paznmuunbie Habopbl U puOOPHI A onpeseneHuss pH BoJbl: MHANKATOPHbBIE
nosiocku, pH-meTpsbl, mpubop AJSIMOBCKOTO.

IIpuHuMn onpeaesieHus

Booopoownwiii nokazamens Boawl (pH) mokaspiBaeT KOHIIEHTPAIIUIO CBOOOTHBIX
(axTUBHBIX) MOHOB Bojopoaa. Muorna mist o6o3Hauenus pH HUCTONB3ylOT TEpMUH
«aKTHUBHAs PEAKIMs BOJbI», UTO HE BIIOJHE KOPPEKTHO M yCTapesio; TpaMOTHEE HC-
MOJIb30BaTh TEPMHHBI «BOJOPOJHBIA TOKa3aTEIby», «KOHILEHTPALMS BOJOPOJHBIX
HMOHOBY», IPOCTO «pH».

Kak u3BecTHO, HEOOMBIIAS YaCTh MOJIEKYJ BOJbI AUCCOIMUPYET HA MOHBI BO-
J0poJia U TUAPOKCHUIa. B XuMHUECKH YUCTOM BOJIE KOHIICHTPAIIMU ATUX MOHOB PaBHBI
u ripu 25 °C cocrasnsror 107 Mmmons/aM?, a mpoussenenue kornenTpamuii [H]-[OH
] paBro 10'%. D10 mpomsBeneHue MOCTOSHHO W IJIs IPMPOIHBIX BO, B KOTOPBIX
MPOUCXOJIUT JAUCCOLMAIMUS PA3TUYHBIX XUMUYECKUX BEUIECTB C BBIJCICHUEM MOHOB
H" u OH", mosToMy A0CTaTOYHO ONMPEACIIUTh KOHIIEHTPAIIMIO OJHOTO M3 STHX HOHOB.
Ha npakTuke onpenensitoT KOHIEHTPALNIO HOHOB BOJIOPO/IA.

JIns KOJNMYECTBEHHON XapaKTEPUCTUKU KOHIIEHTpAlMd HOHOB BOJIOpOAa B
MIPUPOHON BOJIE MPUMEHSIOT BennuuHy pH, KoTopas mpencrasisier, coboi oTpuria-
TEIBHBIA IECATUYHBIN JTIOTapru(dM 3TON KOHIIEHTPAIIHH, T. €.

pH =—lg|H" |=-lglor~|=7(18)

Eciu KOHLEHTpanus BOLOPOAHBIX MOHOB Gonbure 1,0-107 (pH<7), peakius
BOJIbI KHcTas, eciii MeHble (pH>7) — menounas, ecnu pH=7, peakuus HelTpaibHasl.
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B GonblmHCTBE TPUPOAHBIX BOJI KOHIIEHTPALMS HOHOB BOJOPOJa 00y CiIOBIIe-
Ha COOTHOIICHHWEM pa3NuYHbIX (opM yroimpHOU kucinoTel. Ha Benmuuuny pH cymre-
CTBEHHO BIUSIET MOBBIIICHUE COJEP’KaHUsI TYMUHOBBIX BeliecTB. Hanmpumep, 60510T-
HBIE BOJBI UIMEIOT, KaK MPaBUJIO, KUCIYIO PEAKIMIO U3-3a HATMYMS B HUX TYMHUHOBBIX
KHCIIOT.

B npecHbix Bomoemax BenuunHa pH n3MeHsieTcs B MIUPOKHUX Mpeaenax, B MOp-
CKHX BOJJOEMaxX OTHOCHTEIHHO YCTONYHBA.

CylIeCTBYIOT paziuunble Memoovl OnpeodesieHuss 8000pPOOH020 NOKA3AMmells.
(pH): oT ucnoyib30BaHUSI UHAMKATOPHBIX OyMa)KeK J0 MPUMEHEHHS 3JIEKTPOMETPHU-
YECKOT0 WJIM KOJIOPUMETPUUECKOTO METO/I0B. B HacTosIee BpeMsi Jisi ONpeAeIICHUs
pH Bce yarie monb3yroTCs pa3IMYHBIMU SJEKTPOHHBIMU MPUOOpaMu: MOPTATUBHbBIE
niu kapMa"Hbeie pH-meTpsl (puc. 26, 27).

Pucynok 26 — Kapmannsiii pH-metp ~ Pucynok 27 —IlopratuBusiii pH-MeTp

Bce oM umerotr pasHyr ToyHOCTh. Hampumep, TouHOocTh onpeznenenus pH
NEKMPOMEMPUYECKUM METOJIOM C amomapHuiM 8000podom coctasiseT 0,003-0,005
pH, ¢ momompbro nomenyuomempa co cmexkaauuvim nexkmpooom 0,01-0,02 pH. C
MTOMOILbIO MOTEHIUOMETPA CO CTEKJISIHHBIM 3JIEKTPOJAOM MOXXHO ONPENENsTh, KpOME
toro, pH 6 mymnwvix u okpawennbix Bogax. K kaxxmaoMy 3J€eKTpOMETPUYECKOMY MPH-
0opy aiis onpeaenienus pH npunaraercst MHCTPYKIMS ¢ ONMCAHUEM YCTPOMCTBA MPH-
0opa 1 paboThI C HUM.

B monieBbIX yCHOBHSIX M B 3KOJOTMUECKOW MPAKTUKE OoJiee MIMPOKO pacipo-
CTpPaHEHbl KOJIOpUMETpUYecKre MeTonbl omnpeneneHus pH. OHM gal0T MEHBIIYIO
TOYHOCTb, HO TIO3BOJISIIOT MPOCTO U OBICTPO MOJIyunTh BenuuuHy pH. 13 konopumer-
PUYECKHX METO/0B CaMbIM PAaCIpPOCTPAHEHHBIM SIBIISIETCS Memoo ¢ bygepHuimu pac-
meopamu (pacTBOpaMu C yCTOMYHMBBIM 3HaUeHHEM pH).

[TpuHIMD 3TOrO METOAA 3aKiaroyaeTcs B caeayromemM. CyniecTByrOT opranuye-
CKHE KPacUTENH, KOTOPhIE MEHSIOT CBOK OKpacKy B 3aBucuMocTH oT pH cpenbl. C
MOMOIIBI0 ATUX KpAaCHTENIed M3rOTABIMBAIOT INKATY C OMpeNeJeHHBIM marom pH
(manpumep, npudop M. H. AnsiMoBckoro).

3nauenue pH ompenenstor cpa3y nociie ordéopa mpoObl (0THOBPEMEHHO C OT-
6opom npo0 Ha razoBbli aHanu3). [IpoOupKy, OAMHAKOBYIO C MPOOUPKAMU IIKAIBI (K
TFOTOBBIM IIKaJIaM TaKue€ MPOOMPKHU MPUIIAraroTcs), HECKOJIBKO Pa3 OIMOJACKUBAIOT
UCIIBITYEMOM BOJOM, 3aT€M HAIOJHSIOT €€ BOJOW JO0 METKH (METKa COOTBETCTBYET
o0beMy Oy(depHBIX pacTBOpOB B MpoOHMpKaX CTaHAApTHOM miKaibl). [luneTkoi mo-
0aBJISIOT B MPOOUPKY C UCHBITYEMOM BOAOW HEOOXOAMMOE KOJMYECTBO MHAMKATOPA
(B TOTOBBIX IIKajJaxX 3TO KOJMWYECTBO YKa3aHO Ha INKaJ€), 3aKPhIBAIOT MPOOHPKY
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IPOOKOM, OCTOPOKHO MEPEMEIINBAIOT COACPKUMOE U CPAaBHUBAIOT OKPACKY ITPOOUp-
KU ¢ po0oil ¢ OKpackoi MpOOUPOK CTaHAAPTHOM IIKaJIbl B TOM MHTEpBaje, s KO-
TOPOro MpeJHa3HauYeH JaHHbIi nHaukarop. [Ipu coBnanennn okpacok pH npoOsI co-
oTBeTCTBYeT pH NpoOMpPKM U3 IMIKaNbl WIM HAXOAUTCS B MPOMEXKYTKE MEXKIY 3Haude-
HusAMH pH ABYX coceqHUX MPOOUPOK IIKAIBI.

Ecnu okpacka npobsi bixooum 3a npedenvl 0aHHO20 UHMEPBAld, BHOBb OTOU-
paroT BOAY B YHCTYIO MPOOUPKY, OEPYT COCEAHHUN MHANKATOP, APYTOil MUIETKOM 10~
OaBJISIIOT €ro B UCHBITYEMYIO TPOOY U MOBTOPSAIOT CPABHEHHE CO CTaHAAPTHOM IKa-
JION.

KonopumerpupoBanre MOXHO TPOBOJUTH B KOMIIapaTope, 0OBIYHO Mpuiiarae-
MOM K TOTOBOW IIKaje, WIK BU3yallbHO. [Ipy mprUMEHEeHnH KOMIIapaTtopa U3 IIKaJbl
BBIOMPAIOT JABE MPOOUPKH, Hanbosee OJU3KUE O IBETY K IIBETY MPOObI ¢ 100aBIICH-
HBIM UHJMKATOPOM, U TIOMEIIAI0T UX B kommnaparop. [IpoOupku paccmaTpuBaroT ye-
pe3 TOPU30HTAIBLHBIE OTBEPCTUSL KOMITAPATOPA.

[Ipun omnpeneneHHOM HABBIKE KOJOPUMETPUPOBAHME MOKHO BBINOJHATH O€3
KOMITapaTopa, Jep>ka IpOOMPKU B PyKE M pacrosiaras UX B OJIMH Pl B TAKOW Moce-
JIOBATEIbHOCTU: TPOOUpPKA IIKaJIbl ¢ MEHBIIUM 3HaYeHueM pH — npobupka ¢ mpoOoi
Y MHAMKATOPOM — MpoOupKa mKaibl ¢ OonbiiuM 3HaueHueM pH. CpaBHeHue mpoBo-
1T Ha 6enom ¢GoHe, Cerka HaKJIOHUB TPOOUPKHU C paCTBOpPaMHU.

Tounocts 3TOr0 Metoaa cocrasiset 0,05 pH.

[Topsinok ompenenenus pH ¢ momomipl0 NOPTATUBHBIX NMPUOOPOB yKa3aH B
nacropTe IpudopoB.

Xoa paéoTbi

1. Ilo 3amanuto mpenogasatens onpenensior pH ciaexyroumx pacTBopoB: 60-
JIOTHOW BOJIbI, BOJOIMPOBOIHON BOBI, MOBEPXHOCTHON MPUPOTHOM BOBI, CIIAOOTO
pacTBopa KUCIJIOTHI, CIIadOTo pacTBOpa IIEIOYH.

2. Pe3ynbTathl onpeeneHys 3achiBalOT B TETPAb.

3. 'oToBAT 00BSICHEHNE MOTYUYEHHBIX PE3YIbTATOB.

dopMa npeaocTaBJIeHUsSI OTYETHBIX MAaTEPHAJIOB

Koncnekt naboparopHoit paboTsl. YcTHOE cobeceqoBanue. TecTupoBaHUE.

Bomnpocs! aj1s1 camonipoBepKu
. Uro takoe pH BoxbI?

. Kakyto peakuuto nmeet Boaa npu pH 10 u 5? [Touemy?

. Kakoe 3nauenue pH uMeeT XMMHUYECKU YMCTast Boja?

. Kakue cymectByror metoasl onpenenenus pH? X TouyHOCTH?

. Uro Takoe OydepHbie pacTBOPHI U CTaHJAPTHAS IIKaJIa CPaBHEHUS?
. Kax ycranoButs Benmmunny pH OydepHbIX pacTBOpOB?

. Kax onpenenuts pH ¢ momorpio 6ydepHbIX pacTBOpOB?

. KakoBo 3nauenue pH nipupoansix Boja?

01N LN kW

JlabopaTopuas padora Ne 8. OIIPEJEJIEHUE COAEPKAHUSA B BOJE YI'-
JIEKUCJIOTO I'A3A

Ieanb padoThl — MOTyYEHNWE HaBBIKA OMPEACIICHUS COJEPIKAHMS YTIICKHUCIOTO
rasza B BOJ€ OOBbEMHBIM METOIOM.
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PeakTuBbI U pacTBOpPHI

1. Pacmeop penongpmaneuna 0,1%-#1 (roroBIT Ha 9UCTOM 96%-OM STUIOBOM
CIUPTE).

2. Pacmeop NaOH 0,01 N wnu pactBop Na,CO3 0,01 N (3xenaTeabHO TOTOBUTh
n3 pukcanana, pukcanan ¢ NaOH He 10mKeH coiepKaTh BBIMABIINX XJIOMLEB);

3. Pacmeop HCI 0,01 N (xenatenbHO TOTOBUTH U3 (PrKcaHama).

IIpubopsI 1 mocyna

1. Cknsanku u3 moHKoeo becygemHo2o cmekia ¢ MPUTEPTHIMU MPOOKAMU BMe-
crumocThio 150-200 cm?, otkanmubposannsie Ha 100 cv?.

2. Konba onsa mumposanus.

3. Mepnwuii yuaunop na 100 cv?.

4. bropemka N1 TATPOBAHUS.

5. [Munemxa va 1 cM’ (WM OTHOPA30BBIN MEAUIIMHCKUN IIIpHI] Ha 1-2 CM3) —
I .

IpuHuun onpeaeieHus

[IpensiaraemMplii METOI MOKET OBITh MCIIOJIB30BAaH TOJBKO IMPHU AHAJIU3E npec-
HOU 600bl ¢ MUHepanm3anuel He 6omee 1000 mMr/ov’; Boma He JOIDKHA MMETH SPKO
BBIPO)KEHHOW OKPACKH, 00YCIIOBJIEHHOW MPUCYTCTBUEM B HEH 3HAUYUTEIBLHOTO KOJH-
YeCcTBa T'YMUHOBBIX KHUCJIOT.

[1OCKOJIBKY YTIIEKUCHBIN T'a3, B OTJIMYME OT KUCIOPOJA U CEPOBOAOPOIA, HUKAK
HEe (PUKCHUPYETCS, €ro ONPEEIIEHUE KENAaTeIbHO OCYIIECTBIIATh HETTOCPEICTBEHHO Ha
MECTE B3SITHUS MPOOBI B TOM ke CKIISTHKE, B KOTOPYIO OHa 0ToOpaHa. OHAaKO 3TO OCy-
IIECTBUMO TOJIBKO Ha PHIOOBOJHBIX XO3MMCTBaX WJIM HA HAYYHO-HUCCIEIOBATEIbCKUX
Cylax, rJe €cTh TujapoxuMuyeckas nadoparopusi. OObIYHO TIPOOY MPUXOIUTCSA Ka-
KO€-TO BpEMS XPaHUTb.

Jlst MuHuMuA3anuu omuoku npoOy aist onpenenenus CO; ciaemxyer oTOupath
CO BCEMH MPEJOCTOPOKHOCTSAMHU, HCKIHOYAIOIMMU TEpeMelInBaHue OTOMpaeMoun
BOJBI C aTMOC(EPHBIM BO3JIyXOM, T. €. C TEMH K€ MPEAOCTOPOKHOCTIMH, KAKUE CO-
OmronaroTcst mpu otdoope mpoO Ha kuciaopoid. Boga HabupaeTcst 40 Bepxa ropJibIiika
(C MEHHCKOM) U, B OTJIMYHE OT KUCIOPO/A, CPa3y K€ OCTOPOKHO 3aKPBIBAETCS XOPO-
10 MpUTEPTON Mpodoukoil. Onpenenenue ciaeayeT NPOBOJUTh KaK MOXHO CKOpEe,
poOy 10 ATOro XpaHsAT B XOJOIUIbHUKE.

JIByOKuCH yriepoaa HaxOJIUTCsA B BOJI€ IPEUMYILIECTBEHHO B BHJI€ PACTBOPEH-
HeIX MoJekyn (CO;). Ognako okoio 1 % o6miero KoaudecTBa YIJIEKHCIOTO rasa
BCTYNMaeT BO B3aUMOJEWCTBHE C BOAOW, 0O0Opa3ys cinabyl0 YTOJbHYIO KHUCIOTY
(H,COs3), mosTomy otnenbHo onpeaeantb CO, HEBO3MOXKHO: B MPOLECCE aHAIN3A OT-
TUTPOBBIBAETCS] HE TOJIBKO YTJIEKHUCIHbIN ra3, HO U Bcsid cymma (CO,+H,COs3). B atoi
CyMMe 0€3yCIIOBHO JTOMUHHUPYET CBOOOIHBIN YIJIEKHCIBIA a3, IO3TOMY HEKOppEeKm-
HO Ha3bIBaTh €€ «CBOOOJHOM YTJIEKUCIOTOW» (Kak 3TO MHOT/A AENAeTCsi), CIeIyeT
yHnoTpeOJIATh OJAVH U3 CICIYIOMIUX TEPMHUHOB: «yeleKucavii 2az» («CBOOOIHBIN yT-
JIEKUCIIBIA Ta3»), «08Y0KUCH yenepooay («CBOOOIHASI IBYOKHUCH yriiepoaay), CO..

Ecnu B BOAE NpakTUYECKU OTCYTCTBYET YIJIEKUCIIBIM a3, B HEM MOT'YT Hakar-
nuBathes Kapbonatel (annonsl COs%), koTopeie B npucytctun CO, mpeBpamarTcs
B OMKapOOHATHI:
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CaCO, +CO, + H,0 <> Ca* +2HCO; (19)

[Tpunuun ompeneneHust coaepxkanus B Bojae (CO,+H,CO;) ocHOBaH Ha TOM,
4TO Mpu TUTpoBaHUU MPoOsI pacTBOpoM NaOH (unu Na,COs3) mpoucXouT mepexo/n
CO, B HCO;3 mo cxeme:

CO, + H,0 <> H,CO, <> H* + HCO; ;(20)

H,CO, + NaOH —->NaHCO, + H,0O

NaHCO, —> Na* + HCO; (21)

PactBop NaOH mosxet ObITh 3aMeHeH pacTBopoM Na,COs, Toraa
H,CO, + Na,CO, = 2NaHCO,

2NaHCO, — 2Na" +2HCO; (22)

[Ipu TuTpOBaHMM 1IET0YbIO B TpoOe npoucxoaut yBennuenue pH. Korga Bech
yraekuciblil ra3 Oynet nepesenaeH B HCOs', Benuunna pH ctanet paBHou 8,4. OToT
MOMEHT MOYXHO ONPENIETUTh, UCIOJb3ysl B KadecTBE HHAMKaTOpa (eHoI(TaIeHH.
becuBetnsiii npu 6onee Hu3kux 3HadeHusix pH, denondranenn npu pH 6onee 8,37
npuodpeTaeT caabo-po30Byr0 okpacky. CieaoBareiabHO, MOSBIEHUE PO30BON OKpac-
KU B TUTPYEMOM pacTBOpe (B MPUCYTCTBUU (PeHosTanenHa) CBUACTEIbCTBYET O
KoHIle TuTpoBanus. [Ipu s3Tom kommuectBo pactBopa NaOH (unu Na,COs), nomen-
1iee Ha TUTpOBaHUE, OyJIeT SKBUBaJeHTHO koymuecTBy CO,, copepkaiiemMycs B po-
6e, a lcem® 0,01 N pactBopa NaOH (mnm NayCO;) okBuBaneHten 44
r/(1*100*1000)=0,44 mr CO,.

Ecnu mocne pgo0aBiieHUst B CKIISIHKY C HcCCleayeMoi Bojoi (deHondranenHa
pacTBOp Cpaszy, 00 MUMPOBAHUsL, OKPACUMCS 8 PO308bILL Ygent, ITO 3HAYUT, YTO B BO-
ne npucytctByior He CO,, a uonvr CO;* (pH Gonee 8,37). B stom cimydae mpoOy
cienyeT TUTpoBath pacTBopoM HCI 10 ucuesHoBeHUs: po30BOM OKPACKH.

Ureivu cnoBamu, CO,, u CO3* ne mo2ym npucymcmeoeéams 6 npobe ooHo-
8DEMEHHO.

Crnenyer y4uThIBaTh, 4YTO KOHEI[ TATPOBAHUS B 3TOM aHAIIU3€, KaK U B padoTe
Ne 6 (mo Tem >xe mpuuMHAM) 0003HAYUTH YETKO HEBO3MOXXHO (TOHATHE «CJIa0o-
pO30Basi OKpacka» BechMa pacilibiBuaro). B mro0om cimydae, mpoba oka3bIBacTCs B
TOW WM MHON Mepe nepeTtuTpoBaHHOU. ClieoBatenbHO, Jaxe ecau pactsop NaOH
(wmm Na,COs) mpurotoBieH W3 (ukcaHana, o0A3aTENbHO HYKHO OIpPEAENATh MO-
MpaBKy K THTPY — OHA YUYTET 3Ty OOBEKTHUBHYIO OMHKOKY TUTpoBaHus. IIpu ompene-
JICHUM TIONPABKU HMHTEHCUBHOCTH CJIa00-PO30BOM OKpPacKM B KOHIIE TUTPOBAHUS
JO0JKHA TOYHO COOTBETCTBOBATh MHTCHCUBHOCTH OKPACKH, MTOSBUBIICHCS TIPH THTPO-
BaHUU CaMOM TTPOOBL.

Xoxa onpenenenust CO;

1. Orbupator npoOy B TOHKOCTEHHYIO CKIISIHKY J0 METKH (JJ1s1 MOBBIIICHHUS
TOYHOCTH OTIPEJICIICHHS] MOKHO OTOOpAaTh BOJY €IIe B OJIHY TaKYyIO K€ CKIISTHKY ).

2. Oobasnsror 1 cm® 0,1%-ro pactBopa ¢enondranenta (s 3TOro0 MOXKHO
MCIIOJIH30BaTh OJTHOPA30BbIN MEIUIIMHCKUN IITPUIT) U KPYTOBBIMU JIBUKCHUSMU Tie-
pEMENIMBaloT mpooy.

Ecnu 6 600e npucymemeyem CQO,, (pH menee 8,37), uccredyemasn 6ooa ocma-
Hemcsl 6ecy8emHol.
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3. Turpyrot npoOy B 310t e ckisgHke 0,01 N pactBopom NaOH (rn Na,COs)
710 TIOSIBJICHUSI XOPOIIIO 3aMETHOM Cl1a00-pO30BOM OKpACKH, HE MCUE3AIONIeH B Tede-
uHue 1 muH. [lpu s3TOM nepemewnsarom npody ocmoporcHbIMU KPY2OBbIMU OBUNHCEHU-
amu (ne 630anmwiéas), 9ToObBl M30€kKATh PACTBOPEHUS B HEW YTIIEKHCIIOTO Ta3a u3
BO3/lyXa.

4. OTTATPOBAaHHYIO TTPOOY OCTABIISAIOT Ha OeoM (oHE.

5. JloGaBnstoT dheHONPTANICHH BO BTOPYIO CKIISTHKY M U3 OIOPETKH B HEE Cpasy
no0asisaoT 0o0beM pactBopa NaOH (unmu Na,COs), HECKOJIBKO MEHbIIUNA 00bema,
MOIIEIIEr0 Ha TUTPOBAHUE KUAKOCTH B MEPBOW CKIISHKE. 3aT€M JOTUTPOBBIBAIOT
npo0y 0 yCTOWYUBOTO CJ1ab0-pO30BOTO I[BETA, CPABHHMBASI OKPACKY C OTTUTPOBAH-
HOU MpoOo¥ B nepBoil ckisiHke. PacxoxkieHue B pe3ysiabTaTaXx TUTPOBAHUS HE JOJHKHO
npesbimarh 0,05 cm® pacrsopa NaOH (umu NayCOs). [ BEIMUCIEHHS PE3YILTATOB
OepyT cpenHee U3 ABYX 3HAUCHU.

OnpenesieHue NONPaBKHU K KOHUeHTpanuu pacreopa (tutpy) NaOH (uam
Na>COs)

1. Beogsar B konOy a1 TutpoBanus Touno 10 cm® Touno 0,01 N pactBopa HCI
(nm pactBopa HCI ¢ n3BecTHOI MONpaBKoOil).

2. To6asnsror 1 cm® 0,1%-ro pactBopa penondranenna.

3. JloBomat oovem mo 100 cm? JTUCTUJUTUPOBAHHON BOJION, He codeporcawyetl
CO; (B IpOTUBHOM Cily4ae, pacCTBOP He pazoasisaiom).

4. Tutpytot pactBopoM NaOH (mmu Na,COs), MOCTOSTHHO CpaBHUBAsi OKPACKy
C OTTUTPOBAHHOM paHee MpOOOii, IO MOSBICHUS YCTOMYMBON C1ab0-pO30BOM OKpac-
K1 (He Mcye3arlied B TeueHne | MUH.) TOYHO Tako# K€ MHTEHCHUBHOCTH, YTO U B
po0e.

5. 3anuceiBaoT pe3yabTaThl Ha OnaHk ([Ipunoxkenue 2) u darom Ha noonucs
npenoodasamerio.

Xonx onpenenenus kapoonaros (CO3*)

1. Ot6uparor 100 cM® npoOsl B K010y U1 TUTPOBAHKS

2. Mo6asnsror 1 cm® 0,1%-ro pactBopa (enondranenna (s 3TOro MOXKHO
HCITOJIH30BaTh OJTHOPA30BbIN MEIUIIMHCKUHN IIMPHUIT) U KPYTOBBIMHU JIBUKCHUSMU Tie-
pEMEIINUBAIOT MPOOY.

Ecnu 6 600e npucymemsyem CO;3* (pH Gonee 8,37), uccredyemasn 6ooa nopo-
306eem.

3. Turpyrot nipody 0,01 N pactBopom HCl no momHoro obGecupeunBanus (OT
onuou karum). PactBop HCI ciemyer mo6aBisiTh OCTOPOKHO, TepeMeIInBas npooy
KPYTOBBIMU JIBIDKCHHUSIMU (HE B30aNThIBast), 4TOOBI N30€KaTh paCTBOPEHUS B HEH yT-
JIEKUCJIOTO Ta3a U3 BO3ayXa.

Ecnu pactBop HCI npurorosien u3 ¢ukcanana, monpaBKy K TUTPY MOXKHO HE
ONPENIEIISTh.

Bbruuc/ienue pe3yjabTaToB

Pacuer monmpaBkm K KoHuHeHTpanmuu pacrBopa (turpy) NaOH (miam
Na;COQO:s3)
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[Tompasky, okpyrisis qo 0,01, paccuuteiBatoT mo Gopmysie 5, rae n — Koiaude-
ctBo cM® pactBopa NaOH (umu NayCOs), nomenmee Ha turpoanue 10 cm® 0,01 N
pactBopa HCI.

Pacuer conepxkanus CO:

Konnenrparuio CO, paccUuThIBatOT M0 hopmyiie

CO, = AKT x1000/V M/, v/, ®opmyna 12

riue

A — xomnuectBo cm® pactBopa NaOH (umu Na,COs), moleiee Ha THTPOBa-
HME UCCIIEAYEMOM BOIBI, CM°;

K — nonpagska k HopmansHOCTH pacTBopa NaOH (1 Na,COs);

T — xonuuectBo mr (mi) CO,, skBuBanentHoe 1 cm® 0,01 N pacteopa NaOH
(I/IJII/I N32CO3);

T'=0,44 mr (0,224 mn);

V — 00BbeM mpobsl, cM>.

Pe3ynbrarel pacdera ciaeayer okpyrmth: 10 0,01 mr/am?; 1o 0,01 mur/mv?.

Pacuer cogep:kanusi kapoonaros COs*

1. Konuenrpauio CO3* B Mr/aM® paccuuTsIBaroT 1o Toi xe Gopmyne 12, o

T - komauectBo Mr CO;%, sxeuBanentHoe 1 cm® 0,01 N pactsopa HC1; 7=0,22
mr (44/[2*100*1000], T. k. ny1s Beiaenenus 1 monekyssl CO, 3aTpaunBaercs 2 MoJie-
kyisl HC1).

2. Konnentpamuro CO3> B MI3KB./IM> PacCUMTHIBAIOT 110 (hopMyIIe

COX = AKN x1000/V , MT"*9KB./IM’,
’ / 8 @opwmyna 13

rae

N — HOopManibHOCTB pacTBOpa HCI.

K= 1, tak xak pactBop HCI npurorosnen u3 ¢puxcanana.

Jlis mepexosa K MOJISAPHOCTH (MMOJIB/IM’) HONydeHHbld no gopmyie 13 pe-
3yJbTaT AeNAT Ha 2 (yuuTsiBas BajeHTHOCTH CO3%) |

Pesynbratel pacuyera ciemyer okpyrauth g0 0,001 wmreoks./am?, 0,001
(mmous/mv?), 0,01 mr/mv?.

dopMa npeaocTaBJIeHUsI OTYETHBIX MAaTEPHAJIOB

[IpencraBnsieTcst B ToM xe hopme, 4To U B padote Ne 3.

Bonpocsl 1151 camonpoBepKu

1. KakoB npuniun onpeaenenus coaepxxkanust CO, B Boae?

2. Tlocne nmoGapnenust B mpoOy QeHondTamenHa oHa ocTajlach OECIIBETHOM
(mopo3oBena) — 0 4eM 3TO TOBOPHUT?

3. Kak paccunrarh KoiMyecTBa CBOOOJHON JIBYOKHCH yTiiepoAa U KapOOHATOB
B Boz€E?
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JlaboparTopnas padora Ne 9. OIIPEJIEJIEHUE HIEJTOYHOCTHU BOJAbI N
COIEPXAHMUSA B BOJAE THIPOKAPBOHATHBIX MOHOB (HCO3!)

Heab padoThI — MOTYYUTh HABBIK ONPEAEIECHUS LIEI0YHOCTH BOJBI U COJEp-
aHUsSI B BOJIE THAPOKAPOOHATOB.

PeakTHBBI U PacTBOPBI

1. PactBop HCI 0,01 N (ToTOBST U3 (pUKCAHAIOB); MOXHO TMOJIB30BATHCS pac-
TBOpamH ¢ Oosbiel koHieHTparmei, Hapumep 0,02 N; 0,05 N.

2. PactBOop Metunopanxa 0,1%-Hblid.

IIpudopsl 1 mocyna

1. Konowt ons mumposeanusi npobwr Ha 250-300 cM? (1o ymciry mpo6 Iioc oj-
Ha);

2. Kanenvnuya nnst pacTBOpa METUIIOPAHKa;

3. Bropemxa njs TATPOBAaHUS BMECTUMOCTEIO 25 uimn 50 cm’;

4. Mepnwiii yuaunop na 100 v’

IIpuHumn onpenenenust

Nonst HCO3™ B npupoiHO# BoJe 00pa3yroTcsi, B OCHOBHOM, IPU JUCCOLUAIIUU
ruapokapoonaroB Ca(HCO3), u Mg(HCOs),, npuueM npu yBenudenun HCO;5™ yBe-
mruuBaercs pH cpenpl. D10 mpoucxoaut notomy, uto npu ruapoauze HCO;™ mpowuc-
XOJIMUT HaKOIUIeHHE B Boae annonoB OH:

HCO; + HOH <> H,CO, + OH~ (23)

Omnpenenenue OukapOOHATOB (TUAPOKAPOOHATOB) OCHOBAHO HA TUTPOBAHUH
BOJIbl, COJIEPKAILlEd 3T aHUOHBI, PACTBOPOM KHCIIOTHI B MPUCYTCTBUU HHJUKATOpa
Metuiopanxka. [Ipouecc nporekaer no cxeme

HCO; + H* <> H,CO, »1 CO, + H,0(24)

Ecnu B Bozie IpucyTCTBYIOT KapOoHaTsl (anuonsl CO3%), 0IHOBPEMEHHO TIPO-
MCXOJIUT peaKuus

COX +2H" < H,CO, »1 CO, + H,0(25)

Kpome coiiell yroiabHOM KUCHOTHI, B BOAE MPUCYTCTBYIOT TAK)KE COIM JIPYTUX
cnaObIX KHUCIOT (KPEMHHEBOM, TyMyCOBOH M Jp.), KOTOpPbIE OTTUTPOBBIBAIOTCS MpHU
TUTPOBAHUM BOJIbI KUCIOTOM. ClieoBaTeIbHO, pacCCMaTPUBAEMBbI METOJ YUUTHIBACT
AHUOHBI BCEX CIAOBIX KUCIOT, YTO JAET BO3MOXKHOCTH OINPEACIIUTh OOUIYIO Wfeou-
Hocmb Boabl (Alk — ot anrn. Alkalinity — menounocts). Ha3BaHue «Ie104YHOCTBY
0OBSICHSIETCS] CIIOCOOHOCTBIO BOJIbI HEUTpaIN30BaTh KUCIOTY. OHa BbhIpakaeT M30bI-
TOK CHJIbHBIX OCHOBAHUM HAJ| CUJIbHBIMU KHUCJIOTAMU B SKBUBAJICHTHOM BBIPAKCHUHU.
Bmecte ¢ TeM cuibHBIE OCHOBaHHUS SKBHBAJIEHTHBl aHHOHAM CJA0BIX KUCIOT. B
IIPECHON BOJI€ pacTBOpEHA MPEMMYIIECTBEHHO YrojbHas KuciaoTra, mostomy Alk —
MoKasareib COJEepP KaHus, MPEXKIe BCEro, KApOOHATHBIX U THAPOKAPOOHATHBIX HOHOB
(B Mr-oKB./aM°), 00YCIOBIMBAIOMIUX Kapbonamuylo werounocms. KapboHatHyo u
0O0IIIYIO0 MIEIOYHOCTh U3-3a HE3HAYUTEIHLHON pa3HUIIbl 0OBIYHO OOBEIUHSIOT.

[Ipu TuTpoBaHMM MpoOBI KUCIOTON npoucxoaut ymenbiienue pH. Korna Bce
ruaApoKkapOoHaThl (M KapOoHaThl) OyAyT M3pacxoAoBaHbl, BennunHa pH ctaHeT pas-
HOH 4,47. DTOT MOMEHT MO>KHO ONPENEIINTh, UCIIOIb3Ysl B KAYECTBE UHAMKATOpPA Me-
Tunopanx. JKenterit mpu Oosiee BICOKUX 3HaueHusax pH, metunopanx npu pH = 4,47

60



U MeHee NnpuodpeTaeT po30oByro okpacky. CiieioBaTeNIbHO, EPEXO/] KENTOrO 1IBETA B
PO30BBI B THTPYEMOM PAacTBOPE (B MPUCYTCTBUU METUIIOPAH’kA) CBUJIETEIBCTBYET O
KoHLe TuTpoBanus. [Ipu sTom konmuectBo pactBopa HCI, momenmee Ha TuTpoBa-
HUe, OyJIeT SKBUBAICHTHO BenudnHe Alk.

Vmuoxus Benruuny Alk Ha MonekyaspHyro Maccy (9kBuanent) HCOs!, mo-
JIy4MM KOHIIEHTPALIUIO THAPOKapOOHATOB B MI/IM".

Xoa onpeaesieHust

1. Ot6uparor 100 cm® npoOsl B K010y U1 TUTPOBAHUSL.

2. HloGasmstot 3-5 kxanens 0,1% pacTtBopa Metuiopanxka (rmpoda CTaHOBUTCS
KEJITOM).

3. TUTpYIOT pacTBOPOM COJISTHOM KHUCJIOTHI IO MEPEX0/ia KEITOro LBEeTa B PO-
30BBIH.

B nmpouecce THTpoBaHUS MHOIZA Y€pe3 TUTPYEMBIM pacTBOP IMPOLYBAIOT BO3-
nyx, qumeHHbld CO;, Tak Kak YIJIEKMCHBIA ra3, YBEJIMYHWBAas KUCIOTHOCTH CPEJBI,
HECKOJIbKO YMEHBIIAET IIETOYHOCTh. Eciin aHanu3 BbINONHEH 0€3 MpoAayBaHUs Ipo-
OBl BO31yXOM, B pacueTHyo (opmyiy BBOAAT KodpuuueHt 1,04, T. e. yBenTuunBaroT
ITOJIYYECHHYIO BEJIMYMHY IIENIOYHOCTH Ha 4 %o.

Konen peakiiuy 0003Hau€H HE COBCEM YETKO (OTUETIMBBIN NEpexos K po30BO-
MY LIBETY MNPOUCXOJUT HE OT OJHOM KaIUIM), IO3TOMY €0 ONPEAENIIIOT METOAOM IO-
CJI€0BATEIBLHOTO MPUOIMKEHUS:

TuTpyrOT A0 MEpPBBIX MIPU3HAKOB PO30BOr0 I[BETA — CHUMAKOT U 3alIOMHHAIOT
(W11 3amMCBIBAIOT) OTCYET MO OIOpETKe,

4. o6aBmustoT 1-2 Kariv, BHUMATENbHO Cles 3a U3MEHEHHUEM 1IBETa — BHOBb
CHUMAIOT OTCYET, M TaK Jajee, 10 TeX IOp, NOoKA yeem He nepecmanem MeHAmbCsl.
Ecnu npu no6aBieHun ouepeaHON KaIlid IIBET He U3MEHHIICS, OepyT npedvioyuyuil
orcuert. [Ipu TutpoBanuu cepuu npod y100HO MepByr0 MPoO0y OTTUTPOBATH C U3OBIT-
KOM (MpeIBApUTENBHO 3aMKCaB MPABWIbHBINA PE3yJbTaT), YTOOBI MONYYUTh 3MAIOH
PO30BOrO IIBETA.

MHoraa 3TaaoH roToBAT MHLIM criocoboMm. B koi6y mpumusaror 100 cm® au-
CTUJUIMPOBAHHOM BOJbI, 3-5 kanens 0,1% pactBopa metunopanxa. Uepes CTEKISH-
HYI0 TpyOOUKy, OTpyKEHHYIO B BoAy, HachlmatT ee CO,, mpoayBas uyepe3 Tpyoou-
Ky BO3IyX (CO CTOPOHBI pTa Ha KOHEI] TPYOOUKHM CIIETyeT IMOJIOKUTh BaTy) A0 TeX
op, MOKa IBET pacTBOpa HE MPUOOPETET PO30BaThId OTTEHOK. [0 LBETa 3TAJIOHHOTO
pacTBOpa JOTUTPOBBIBAIOT UCIIBITYEMYIO BOJY.

5. 3anuceiBarot Ha OsaHk ([Ipunoxenus 2) pe3ynbTaT TUTPOBAHUS U JAIOT €TO
IIPENOIaBATEIO HE MOAIHCH.

Omnpenensist 5TUM METOJIOM 2UOpoOKapOOHamel, CIEAyeT OT MOJyYSHHON BeH-
YUHBI HIEJIOYHOCTH BOJABI B MMOJB/IM® (MI 3KB./M’) BBIYECTh KOJIMYECTBO KapOOHa-
TOB, TAK)KE BEIPAXKEHHOE B MMOJIL/IM® (MI*3KB./1M>).

Bbruuc/ienue pe3yjabTaToB

L]enounocmo 600vbi(Alk) BEIMUCISIOT B MI*3KB./IM° IO (hopMyIIe

ANK x1,04 x1000
V

Alke = dopmyna 14
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rae

A — xonnuectBo M pactBopa HCI1, momenmiee Ha TUTPOBAHUE UCCIIELyeMOU
BOJIBL, CM°;

K — nonpaBka k HopmansHocTH pactBopa HCI, K=1;

N — nopmansHOCTh pactBopa HCI;

V — 00beM mpoosl, cm®.

Konyenmpayuio euopoxapbonamos, eciv B Boje ObUIH 0OHApYKEHBI KapOOHa-
ThI, PACCUUTHIBAIOT 10 (popmyIie

HCO; = 61(Alk me oK8./ Om’ —C032_M2 ox8./ Om> ), me | om’, dopmyna 15

riue
61 — monspaast Macca s3xkBuBaieHTa HCOs
[Ipu oTcyTCTBUU KapOOHATOB COEpPIKAHUE THAPOKAPOOHATOB PABHO

HCO; = 61x Alk m2 K6/ om® , MT/1IM°, @opmyna 16

B nuTeparype 11en04HOCTh YacTO NEPEBOAAT B TAK HA3bIBAEMYIO KapOOHATHYIO
KECTKOCTh, BBIpAXKAEMYI0 B HeMelKkux rpagycax (°Hem). s 3TOro BeIM4MHY Iie-
JIOYHOCTH B MT OKB./IM> YMHOKArOT Ha Kod(dunuenr 2,8.

Pesynbratsl ciemyer okpyrauth: 10 0,001 mr-sks./am?, 0,001 mmons/aM?, 10
0,1 mr/om>; mo 0,1 °Hewm.

dopma npeaocTaBJIeHUS OTYETHBIX MATEPUAJIOB

[IpencrasnsieTcs B Toi *ke Ghopme, yTo U B TabopaTopHoit padote Ne 3.

Bonpocsl 17151 camonpoBepKu

1. YUTo Takoe menoYyHOCTh BOABI?

2. B 4yem 3akmrodaeTcs NPUHIUIT ONPEAECICHUS MIEJIOYHOCTH BOJIBI U COZIEpIKa-
HUSI B BOJIE THUIPOKAPOOHATHBIX HOHOB?

3. KakoB nops10k onpeaeneHns meaI04HOCTH BOAbI?

4. Kak paccuuTath 1IEIOYHOCTh BOJBI?

5. Kak paccuntarh KOHLEHTPALUIO THAPOKAPOOHATHBIX HOHOB B BOJIE?

JlaGopaTopnasi pa6ora Ne 10. OIIPEJAEJIJEHUE OBIIEN JKECTKOCTH BO-
JbI

eab padoThl — OJYyYUTh HABBIK ONPEACIICHUS OOIIEH KECTKOCTH BOJIBI.

PeakTuBbl 1 pacTBOpbI

1. Pacmeop mpunona b (ABy3amenieHHON HATPUEBOM COJIM YETHIPEXOCHOBHOM
ATUJIEHAUAMHUHTETPAYKCyCHOM KUCIOThI - NayHoCioH120sN»-2H,0) - 0,02 N;

['otoBar w3 QukcananoB. IIpu orcyrctBum  ¢ukcananoB 3,72 r
Na,H,CoH 20N> 2H,0 pacTBOpsIIOT B TUCTHUILIMPOBAHHON BOJIE€ B MEPHOM KOJIOE Ha
1 am°, mocTeneHHo A0BeAs 0OLHi 00BeM pacTBopa A0 METKH.

2. bygepnuvuii pacmeop,
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PactBopsitoT B HEOOIBIIIOM KoJIMuecTBe aucTuupoBanHoi Bojbl 20 T NH4Cl,
no6asisitoT 100 mi koHueHTpupoBaHHOro pactBopa NH4OH u nuctunmupoBaHHOM
BOJIOM HOBOAAT 00 006eM 10 1 1.

3. Pacmeop unouxamopa (xpomozena yepHo2o);

0,5 r uagukaropa E1-00 pactBopsttor B 10 cM® GydepHOro pacrsopa u J0BOISAT
o01mii 06beM 10 100 cM? STUIOBBIM CIIMPTOM.

4. Pacmeop cepnoxucinozo maznus (MgSO47H>0) - 0,02 N (touno!). XKena-
TEJIHHO TOTOBUTH U3 (PUKCAHAIIA.

IIpudopsl 1 mocyna

1. Konbwr ons mumposanus npobwr Ha 250 - 300 cm® (110 umceny npo6 mimoc oj-
Ha).

2. [lunemxku:

Ha 5 cm® qus Oydeproro pactsopa — 1 mt.;

na 10 cm® ns pactsopa MgSO4— 1 mir.

3. Kanenvnuya nis XxpoOMOT€Ha YEPHOTO.

4. Mepnoui yurundp na 100 cm® wis or6opa po6 BOIL.

5. Bropemka 0nsa mumposaHusl.

6. Macnummuasn mewanxa.

IpuHumun onpeeneHust

OO0m1ast *KeCTKOCTh BOJBI MOKA3bIBAET COACPKAHUE B HEM KAaTHOHOB JIBYXBa-
JICHTHBIX MIEJIOYHO3EMEIBHBIX METAIUIOB (KaJIbIUs U MArHus).

KonuyecTBo Kamjbliuss U Mar"usi, SKBUBAICHTHOE KOJMYECTBY KapOOHATOB U
TUAPOKapOOHATOB B BOJIE, HA3BIBAIOT KAPOOHAMHOU KECTKOCThIO. Obuas KeCTKOCTh
OTpa)kaeT KOJMYECTBO KATHOHOB IIEIOYHO3EMEIbHBIX METANIOB, AKBUBAJICHTHOE
aHMOHAM MUHEPAIBbHBIX KUCJIOT: XJIOPHUA-, Cyib(ar-, HUTpaT-uoHaMm U jap. PasHocThb
MeX Ty oO1el 1 KapOOHATHOM KECTKOCTBIO - HeKapOOHAMHAs KECTKOCTh

OnHUM U3 CaMbIX PACIPOCTPAHEHHBIX METOJIOB OMPEACIICHUSI 00IIeH KEeCTKO-
CTH SIBJIIETCSI METOJT OOBEMHBIN TPUJIOHOMETpUUYECKUi. /{151 3TOro JoBOASIT amMmMuay-
HbIM Oydepom pH mipoOsl 10 10 1 106aBAAIOT pacTBOP UHAMKATOPA (XpOMOT€Ha yep-
Horo). IIporcxomur o6pa3oBaHME KOMIUIEKCOB MHAMKAaTopa ¢ karmoHamu Ca’’ u
Mg**. Buavase B COEIMHEHUE BCTYNAET KalbLUM, KaKk 00Jiee aKTUBHBIN, 3aTEM Mar-
HUM:

Na,HJnd + Ca®* <> CaHJnd +2Na*;(26)

Na, HJnd + Mg** <> MgHJnd +2Na"* (27)

KomIiekc MarHvsi ¢ MHIMKAaTOPOM HMEET SIPKYK) KPAaCHOBATO-MaJIMHOBYIO
OKpPAacKy, BCIEACTBUE YEro Mocie T00aBICHNS HHIUKATOPa BECh PACTBOP OKpAIlMBa-
€TCSl B KPaCHOBATO-MaJIMHOBBIN 1BET. [Ipu TUTpoBaHMU TIPOOKI pacTBOPOM TPHUIIOHA
b mpoucxoaut nepexoa KaTHOHOB KaJIbLIUSL U MarHus U3 KOMIUIEKCOB C HHAUKATOPOM
B KOMIIJIEKCHI ¢ TpUIIOHOM B (mockonbsky kommekcel Ca’" u Mg?** ¢ unaukaTopom
0oJiee TMCCOMUPOBAHBI, YEM KOMIIJIEKCHI 3TUX KATUOHOB C TPUIIOHOM):

CaHJnd + Na,H ,(mpun.) = CaH ,(mpun.) + Na, HJnd ;(28)

MgHJnd + Na,H ,(mpun.) = MgH , (mpun.) + Na, HJnd .(29)

[Io mepe TUTpOBaHUSA WHAMKATOP BOCCTaHABIMBAETCSA, U3MEHsAsI pH cpensbl.
XPpOMOT'€H YEpHBIN NIPHU pa3HbIX 3HaUYCHUAX pH nmeer pasHyro OKpacky:
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NaH,Jnd <25 Na, Hind <> Na,Jnd (30)

Kpacnosamo-manunosuiii Tony6oii HKenmosamo-cepuiii

BcenenctBue 3TOro TUTpyeMbIii pacTBOpP B AKBUBAJIECHTHOM TOuke (T. €. Korja
IIPOU30MJIET TOJIHAS 3aMEHAa KOMIUIEKCOB) MEHSET OKpacKy Ha roiayOyro, 4To Jaer
BO3MOXHOCTh PaCCUUTATh BEJIUYHHY KECTKOCTH.

[Ipy mpuMeHEeHUU 3TOTO METoAa CleAyeT UMETh B BHUIY, YTO HEKOTOphIE Me-
Tamasl (3KEne30, ATIOMUHUM TP MX cOlep:kaHueM Boje Oonee 20 mMr/aM>; Menb mpu
ee comepxkanun Oonee 0,3 Mr/am®), mewaiom onpedenenuio, co3aBas HEPE3KUI T1e-
PEX0JT OKpaCKU B KOHIIE TUTPOBaHWUs. J[71s1 yCTpaHEeHHs BIUSHUS MEIU TIepe onpee-
nenueM B Boxy n06asisior 1 cm® 2 %-ro pactBopa Na,S.

Xoa onpeaeseHUust

1. Or6uparor 100 cMm® poGBI B KOOy 1J1sl TATPOBaHUs (IIPH JKECTKOCTH OoJiee
5 Mr 3kB./1M° 00BeM MpoO yMeHbmaT 10 50 cM’, mosoas ooveM no 100 cm® nm-
CTHUJUIMPOBAHHOM BOJIOM).

2. Ilpubassitor 5 cm® GydepHOro pacTeopa.

3. JoGapmsaroT 10 kamenb xpoMoreHa uepHoro (mpo0a mpHOOpeTaeT SpKHii
KpPaCHOBAaTO-MAJIMHOBBIN WJIM BUHHO-KPACHBIH IBET).

4. TurpyroT pacTBopoM TpwioHa b 10 mepexoja KpacHOBATO-MaJIMHOBOU
(BUHHO-KpAacHOW) OKpacku B ToiyOyto. TUTpoBaTh CIEAyeT MedleHHO, TIOCTOSTHHO
MepEMEININBast COJICP)KUMOE KOJIOBI KPYTOBBIMH JBIKCHUSIMH. B KOHYye mumposamiis
(T. . Korga Ha4HETCs MOCTETIEHHBIN MEPEX0/] K r0JlyOOMy LIBETY) pacTBOp TpuioHa b
oobasnsaom no kanjaam ¢ nayzamu 8 10-15 c. Pe3koro (0T 0HOM KaIin) nepexoaa K
rojiyooMy IBeTy OOBIYHO HE MPOWCXOJHUT, MMOATOMY MPUMEHSIOT METOJ TOCea0Ba-
TEJIBLHOT0 MPUONKEHUSI, OTIMCAHHBIN B JabopaTtopHoil padote Ne 6.

5. 3anuceiBatot Ha 6saHK (I[Ipunoxxenue 2) pe3yabTaThl TUTPOBAHUS.

OnpenesieHue NONPaBKH K HOPMAJBLHOCTH pacTBopa TpuioHa b

1. Touno 10 cm® 0,02 N pacTBOpa CEpHOKUCIOTO MarHus MOMEIIAIOT B KOJIOY
JUTSI TATPOBAHUSL.

2. JloBogsat oobwem 10 100 cm? JTUCTWLINPOBAHHOW BOJOM.

3. Jlo6asisitor 5 cm® GydepHoro pacTopa.

4. lo6asmstor 10 kanenb HHIUKATOPa XPOMOTE€HA YEPHOTO.

5. Tutpyror pactBOpoM TpujoHa b 10 mepexomga KpacHOBAaTO-MaJIWHOBOM
OKpack# B roiyOyro. KoHeln peakmuu ompeaesnstoT MOCIeI0BaTEIbHBIM MPUOIHKe-
HUCM.

6. 3anuchIBaIOT PE3yIbTaThl HA OJaHK U 0arom HA NOONUCL NPENn00Asamento.

Bbruuciienue pe3yjabTaToB

Pacuer nonpaBku K KOHIEHTPALMHU PacTBOpa (TUTPY) TpWwioHa b

[TompaBky, okpyriisist 10 0,01, paccuuThiBalOT o hopmysie 5, riae n — KoJimue-
ctBO cM® (My1) pactBopa TpuioHa b, momenmee Ha TutpoBanue 10 cm® 0,02 N pac-
TBOPa CEPHOKUCIIOTO MarHMUs.

Pacyer BeJIM4MHBI 00111eH KECTKOCTH

Bennuuny o6mei xectkoctr (Ca*t + Mg?") B MIoKB./AM® BBIYUCISIOT IO

dbopmye:
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Ca® +Mg>" = ANK x1000/V ’ dopmyna 17

rae

A — xonn4ecTBO pacTBOpa TpuiioHa b, momeaiiee Ha TUTpoBaHHUE MPOOHI,

N — HOpMaJIBLHOCTH pacTBOpa TpuiioHa b;

K — mompaBka K HOpMaJbLHOCTH pacTBopa TpuioHa b;

V — 00BbeM 1pobsl, cm>.

Jlns mepexona K MoasApHot Konyenmpayuy (MMOJIB/IM) TIOJy4EeHHBIA PE3YIlb-
TaT B MI3KB./IM° fenaT Ha 2 (yuutsiBas BateHTHOCTH Ca?t u Mg?h).

Jlnst BeIpaXkeHusl 0OOILel >KECTKOCTU B HeMeyKux 2padycax CIelyeT UMETh B
Buay, uTo 1 Hemenxumii rpagyc (“Hem.) coorsercrByror 10 mr CaO, a 1 mr-oks./nm>
&KecTKkocTu cooTBeTcTBYeT 1 mr-skB. CaO/10, 1. e., (28 mr-1)/10 mr=2,8 °“Hem. Cre-
JOBATENbHO, JUISl BBIPAKEHUS OOLIEH KECTKOCTH B HeMeykux zpadycax CIeayeTr pe-
3yJILTAaT B MI“3KB./IM> YMHOXHTH Ha 2,8.

PesynbraTel okpyrsoT 10 0,001 mons/am?, 0, 001 mr-sks./nm>, 0,1 °Hem.

dopma npeaocTaBJeHUsI OTYETHBIX MATEPHAJIOB

[Ipencrasnsiercs B To xe (popme, yTo U B 1abopaTopHoi padote Ne 3.

Bonpocsl 1151 caMOnpoBepKH

1.Yto Takoe oOmas KEeCTKOCTh BOABI?

2. B xakux equHUIAX BBIPAXKAIOT BEIMYMHY OOIIEH KeCTKOCTH ?

3. Ha yeM ocHOBaH HPUHIIUII ONpeeNIeHUs 00IIel KECTKOCTH BOJbI TPHU-
TOHOMETPUUYECKUM METOIOM?

4. Kak onpeenuTh MONPaBKy K TUTPY pacTBopa TpujioHa b?

JlaGoparopnas padora Ne 11. OINIPEJIEJEHUE COJEPXAHUSA (Ca*) U
MATI'HUSA (Mg**) B BOJE

Heab padoThbl — NOJYYUTh HABBIK OMPECICHUS COACPKaHUS KATUOHOB KaJlb-
IIAs 1 MarHus B BOJIC.

PeakTHUBBI U pacTBOPbI

1. Pacmeop mpunona b (ABy3aMelIeHHON HATPUEBOM COJIM YETHIPEXOCHOBHOM
ATUIEHIUaMUHTETpayKcycHOM KucioTel — NaaH,CioH 208N 2H,0) — 0,02 N.

['otoBar w3 QukcanamoB. Ilpu orcyrctBum  ¢Quxcananos 3,72 r
Na,H,C1oH1208N»-2H>0 pacTBOpsIIOT B IMCTUIUTMPOBAHHOM BOJIE B MEPHOM KOJIOE Ha
1 1v°, mOCTENEHHO NOBOAS OOMIKU 00BEM PacTBOPA 0 METKH.

2. Pacmeéop NaOH — 2 N (nis ero npurotoBiieHus: 80 T XUMHYECKH YUCTOIO
NaOH pacTBopsioT B | IM® IUCTUILIMPOBAHHON BObI).

3. Cyxasa cmeco unouxamopa (0,5 v mypekcuna u 9,5 r NaCl tmarensHo pac-
TUPAIOT B CTYNKE U XPAHAT B CKIISTHKE C TIPUTEPTOUN MPOOKOA).

IIpuGops1 u mocyna

1. Konowt onsa mumposeanus npobwr Ha 250-300 cM® (1o ymciry mpo6 Imoc oj-
Ha).

2. [lunemxku:

Ha 2 cM® g pacteopa NaOH — 1 mir.
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3. Mepnwiii yurunop Ha 100 cm® mig ot6opa mpo6 BOIbI.

4. Bropemxa na 25 cm>.

5. Macnumnasa mewanka.

Ipunuun onpeneeHus

[TpuHuun ompeseneHusi CoJAep>KaHUsl KajbI[Us B BOJE W BEIMYMHBI 0OIIEH
KECTKOCTH BOJbI OJMHAKOB, TOJBKO HCHOJB3YIOT APYTOM MHAMKATOP — MYPEKCHUJ
(mypnypatr aMMOHHSA). DTOT UHAUKATOP B KOMIUIEKCE C KaJbIIMEM MMEET HACHILIECH-
HO-MaJIMHOBYIO OKPAacKy, a ero cBo0oHas hpopma B IIETOUHON cpesie — (PUOIETOBYIO.
CrnenoBaTenbHO, MpU J00ABICHUH B MPOOY MypeKCHJla OHA OKpAlIUBAETCSd B HACHI-
IEHHO-MaJMHOBBIN 1BeT. [Ipu TUTpoBaHuU MPOOKLI pacTBOPOM TpuiioHa b mpoucxo-
JUT TIepexoj] KaTUOHOB KaJIbLIMsSI U3 KOMIUJIEKCOB C MHIMKATOPOM B KOMIUIEKCHI C
TPWIOHOM b, 1 B SKBUBaJIEHTHOM TOYKE (T. €. KOTJ]a BCE KATUOHBI KaJIbIUs MEPEHIyT
B KOMILJIEKCHI C TPWIIOHOM b) mpowusoiier nepexos OKpacku U3 MaJMHOBOU B (uoJe-
TOBYIO.

Xoa onpenesieHUst

1. Or6uparor 100 cM® mpoObl B KOOy Ajs THTPOBaHUs (P KOHIIEHTPALUM
Ca** Gonee 2,5 mmons/mm® 06beM POOBI yMEHBIIAIOT 10 50-25 cM®, moBoasS 0OBEM
10 100 e’ JTUCTUJUTUPOBAHHOM BOJOM).

2. Buocar 2 em® 2 N pactBopa NaOH.

3. Ilpubasmsror 30 Mr cyxoi cMecu MHAMKaTOpa (Mpoda mpuoOpeTaeT HAChI-
[IEHHO-MaJIMHOBBIN I[BET).

4. TutpyloT pacTBopoM TpwioHa b 10 mepexona HacChIIEHHO-MaJIUHOBOU
OKpack# B (uoJyeToBy0. TUTPOBAThH ClIEAyET MeOdaeHHO, NHTEHCUBHO MEepeMeIlnBast
COJIEP’)KUMOE KOJIObI KPYTrOBBIMU JIBUKEHUSIMU. Pe3koro (0T ogHOM Karuin) nepexona
K (pMOJIETOBOMY LIBETY OOBIYHO HE MPOUCXOJUT, IO3ITOMY MPUMEHSIOT METO/]] IOCIIe-
JIOBATEJILHOTO MPUOIMKEHUS, OMTUCAHHBIN B TabopaTtopHoi padote Ne 11.

5. 3anuceIBaroT Ha OJIAHK pe3yJbTaThl TUTPOBAHUS.

Bbruncienue pe3yjibTaToB

Copepxanne noHoB Ca’" B MccneqyeMol BOAE BBIYUCISIOT B MIOKB./IM° IO

dbopmyiie

Ca® = ANK x1000/V ’ ®opmyna 18

rae

A — KOIM4YeCTBO pacTBOpa TPUIOHA b, mole iee Ha THTPOBAHKUE IIPOOLI, CM°;

N — HOpMaJIBHOCTb pacTBOpa TpuiaoHa b;

K — nonpaska K HOpMaJIbHOCTH pacTBOpa TpWiIoHA b, HalleHHas npu onpee-
JIEHUU KECTKOCTHU BOJIbI;

V — 00beM IpoObI, B3ATHIN IS aHAIIM34a, CM-.

Jlns mepexoma OT MIIKB./IM® K MMOJIL/IM® TOMyYeHHBIH 1o dopmyie 18 pe-
3yJILTAT CIIEAYET Pa3AeIuTh Ha 2 (YUUThIBas BaleHTHOCTE Ca’’).

YT06BI PaCCYNTATh MACCOBYIO KOHLEeHTpanuio Ca’ (B mr/nm?), pesynbrat, no-
JTydeHHbIN 1o Gopmye 18, cienyer yMHOXKUTH Ha BennuuHy 20,04 MT, 4TO COOTBET-
crByer 1 mr-oks. Ca*".
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KonuenTpauo Mg?* B BoJie pacCUMTHIBAIOT KaK PA3HOCTH MEXKY BEIMYUHON
0O011IEl KECTKOCTU M KoHIeHTpanueit Ca’" B MrokB./mmM°. MaccoByI0 KOHIEHTPALIKIO
Mg*" HaXOAT YMHOKEHHEM pe3ybTara, BEIPAKEHHOrO B MI*3KB./1M°, Ha 12,16, uTo
cooTBeTCTBYET 1 Mr-okB. Mg?",

PesynbraTel okpyrsoT 10 0,001 mr-oks./om®, 0,001 mmons/am® u 0,1 mr/mm?
(TOYHOCTB 3TOrO METOj1a paBHa +1%).

dopMa npeaocTaBIeHUs] OTYETHHIX MATEPUAJIOB

[Ipencrasnsiercs B Toi xe dhopme, uTo U B TabopaTopHoit padote No 3.

Bonpocel 111 caMmonpoBepKu

1. Ha yeM OCHOBaH MPUHITUIT ONIPEICIICHUS Ca’" B Boze?

2. Kak onpenenuts konuuecTBo Mg?*, comepakaierocs B Boze?

3. B Kakux equHMIAX BEMUCIAIOT KomudecTBo Ca’' u Mg?*, comepkamuxcs B
Boje?

JlaboparopHnas padora Ne 12. OIIPEAEJIEHUE COAEP KAHUSA XJIOPUOB
B BOJE

[eab padoThbI — OTYyYEHUE HABBIKA ONPEICIICHUS XJIOPHUIOB B IPECHOU BOJIE
apreHTOMETPUYECKUM METOJIOM.

PeakTHUBBI U pacTBOPbLI

1. Pacmeop azomnoxucnozo cepebpa (AgNO;), 1 cm® kotoporo ocaxmaer 1 mr
C1® (nns ero mpurotoBieHusi 4,791 T KpUCTAIITMYECKOTO a30THO-KUCIIOTO cepedpa
PaCTBOPAIOT AUCTHUIMPOBAHHOM BOXOM B MepHOU KonOe Ha 1 aM’, moBogs oOmimii
00BEM TOYHO J0 METKH).

2. Pacmeop xpomosoxucnoeo kanus (K:CrOy) — 10%-i1, He conepxamiuii Xjio-
punoB (misa ero npurotoBieHuss 100 v KyCrO4 pacTtBopsitoT B HEOOIBIIIOM KOJIUYE-
CTBE JUCTWUIMPOBAHHOW BOJBI, TOOABISIOT HECKOJIbKO Kamenb AgNO; 10 mosiBie-
HUSI KPaCHOBATO-OypoOro Ocajka; Jar0T PacTBOPY OTCTOSATHCS, 3aTeM (PUIBTPYIOT U
JTOBOJAAT 00BEM AUCTUIUIMPOBAHHOM BOJIOM B MEpHOM KoJiOe Ha 1 IM> TOYHO 10 MET-
KH).

3. Pacmeop xaopucmozo nampus (NaCl), 1 cM® KOTOpOro comeput To4Ho 1
mr Cl° (ansi ero mpUroTOBJIEHHSI HAaBECKY, paBHy 1,6486 I XUMHYECKH YHCTOIO
NaCl, pacTBOpAIOT ITUCTHUIMPOBAHHOM BOJOM B MepHOM Koi6e Ha 1 nm°, mosoxs
00bEM TOYHO J0 METKH).

IIpu6Gops! n mocyna

1. Konbwl ons mumpoeanus npobwr na 250-300 cM?® (1o umcity mpo6 e o-
HAa).

2. [lunemxu:

na 1 cm’® nns pacrsopa K,CrOs— 1 mr;

na 10 ey’ pns pactBopa NaCl — 1 mir.

3. Biopemka na 25 cM’.

4. Mepnoui yurundp na 100 cm® w1 or6opa mpo6 BOIbL.

5. Macnummnas mewanxa.
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[MpuHuMn onpeaeeHust
OrnpeneneHue XJIOPUAOB B MPECHOM BOJE OOBEMHBIM apreHTOMETPUUYECKUM
MCTOJIOM OCHOBAHO Ha OCAXKXACHHUHU daHHOHOB XJIOPa paCTBOPOM a30THOKHCJIOIO CCpe-
Opa mpu TuTpoBaHUU. B KauecTBe MHAMKATOpPA MPUMEHSIOT PACTBOP XPOMOBOKHCIIO-
'O KaJiud. XI/IMI/I‘IGCKYIO CYIIHOCTB MMPOUCXOAAIICTO MOKHO II0OKa3aTh TaK:
NaCl + AgNO, = AgCI -+ NaNO, (31)
|

K,CrO, +2A4gNO, = Ag,CrO, 1+ 2KNO, (32)
{

[Ipu no6aBnenuun B npoody muaukaropa K,CrO4 pacTBop nmpruobperaer JTMMOH-
HO-)KEJITYI0 OKPACKy, KOTOpasi COXpaHseTcs 10 TeX Mop, MoKa B HEM OCTalOTCs XJIO-
puasl (ypaBaenue 31). Crenytomast mocie 3Toro karisi AgNO; BCTYNUT B PEAKIIMIO C
K>CrO4, o6pazys Ag,CrOs4 (dbopmyna 32) — uBetr pactBopa OT JUMOHHO->KEITOTO
HAaYHET NEPEXOIUTh K KpacHoBaToMy. KOHEI TUTpOBaHUS OMPEAENSIOT MO IMOsBIIE-
HUIO KPACHOBATOr0 OTTEHKA, HE MCYE3aI0LIEro Npu B30aiThiBaHUU. CleayeT yuuThl-
BaTh, YTO KOHEIl TUTPOBAHUS B ’TOM aHAIIU3€, KaK U B JlabopatopHoi padore Ne 8 (1o
TEM >K€ NMPUYMHAM) 0003HAYUTh YETKO HEBO3MOXKHO (TIOHSATHE «KpacHOBaTas OKpac-
Ka» BeChMa paciuibiBuatTo). B mobOom ciyyae, nmpoOa oka3bIBae€TCs B TOW WJIM MHOU
Mepe nepetuTpoBaHHoOM. CrieoBaTeNbHO, 1a)Ke €CIIM PACTBOP MPUTOTOBIIEH U3 (UK-
caHazia, 00A3aTeIbHO HY>KHO ONPEIENATh MOMPaBKy K TUTPY — OHA YUYTET 3Ty 00BbEK-
TUBHYIO OLIMOKY TUTpoBaHus. [Ipu onpeneneHuu nonpaBku KpacHOBAThIA OTTEHOK B
KOHILIE TUTPOBAHUS JIOJKEH TOYHO COOTBETCTBOBATH TOMY, KOTOPBIN ObLI MPU TUTPO-
BaHUH CaMOM IIPOOBI.

[IpuHLIMO ompeAeseHus] XJIOPHOCTH U COJIEHOCTU MOPCKOU BOJIbl AaHAJIOTUYEH
NPUHLIUITY ONPEAEIICHNs XJIOPUIOB B IpecHOW Bojae. OHAKO B TEXHUKE ONpeJese-
HUSI XJIOPHOCTH MOPCKOM BOJIbI €CTh MHOT'O CYILIECTBEHHBIX OTIIMUMM. /{151 onpenene-
HUSl XJIODHOCTU TOTOBSAT PAacTBOpP A30THOKUCIIOTO cepedpa Takoil KOHILIEHTpAalUH,
YTOOBI OTCUET 0 OIOPETKE MPU TUTPOBAHUU MOPCKON BOBI IPUMEPHO COOTBETCTBO-
BaJl BeJIMYMHE XJopHOCTH. Hampumep, nist Bojbl ¢ HOpMainbHOU (35%0) coleHOCThIO,
XJIOPHOCTh KoTOpoi paBHa 19,38%o (ya. Bec 1,02674), KoHUEHTpaI1sl a30THOKUCIIOTO
cepedpa coCTaBUT

(4,791x15x1,02674)/2 =36,922/ onr*,(33)

rae 4,791 — xonmuuectBo AgNQOs, ocaxaroniee 1 r xjopa, py yCIOBUH, UTO
Ha TUTpOBaHue Oepercs 15 cM® MOPCKOM BOJIL.

Jlns npurotosienus 1 am°® pactBopa rotoBaT HaBecKy AgNO; B KOIMUYECTBE
37,1 r, yuuthiBasg Hanuuue npumeceil B coiu AgNQOj;, KOTOpas BBIITYCKaeTcs IMpo-
MBIIIEHHOCTBIO.

[Ipu onpeneneHun XJIOPHOCTH MOPCKOM BOIBI MPUMEHSIOT 0COOBIe OIOPETKH U
MUTICTKU. JTU OIOPETKU OTIMYAIOTCS OT OOBIUYHBIX HAIMYUEM MPUCIIOCOOTCHUMN ISt
ABTOMATHYECKOI'O 3all0JTHEHUS U YCTAHOBJICHHS PACTBOpA Ha HYJIEBOM JieJieHUH. bro-
PETKH BBITYCKAIOT HECKOJIBKUX TUIOB ISl ONPEICIICHUS Pa3IUYHON XJTIOPHOCTH.

[IMneTKH MPUMEHSIOT aBTOMATUYECKUE, OJMHAKOBOM BMECTUMOCTH — 15 oM’
[Ipoby obbemoM 15 cM® MOMEINAIOT B CIELMAIBbHYI THTPOBAJILHYIO C TOJICTBHIM
OBaJIbHBIM JTHOM PIOMKY BMECTUMOCTBIO okoyio 300 cm’. Ilpu TuTpoBaHuM mpoly
TIIATEJILHO NEPEMEIINBAIOT CTEKIATHHOW MaJT0YKOM.
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J171st TpoBEpKU TUTPa PACTBOPA a30THOKUCIIOTO cepedpa U onpeieNIeHUs XJIop-
HOCTH B HCIIBITYEMOW BOJIE HEOOXOIUMO B OJJMHAKOBBIX C MPOOOH YCIOBUAX OTTHUT-
pOBBIBaTh MPOOYy MOPCKON BOJABI C TOYHO M3BECTHOM BEIUYMHON XJIOPHOCTH (TaK
Ha3bIBAEMOW «HOpMabHOI» Bomoi). HopmanbHas Boja — 3TO OKeaHHMYEcKasl BOJA,
XJIOPHOCTh KOTOPOW TOYHO ONpPENESIEHA U COOTBETCTBYET CPEIHEN COJICHOCTHU BOJIBI
okeaHa (35%o). HopMasibHY10 MOPCKYIO BOJY BBIMYCKAIOT B CTEKJISIHHBIX 3alasHHBIX
Oa/IOHYMKAX BMECTUMOCTBIO 250 ¢M°, Ha 3THKETKE KOTOPBIX yKa3aHa TOYHAs BEJIH-
YUHA XJIOPHOCTH.

Xoa onpeaeeHust

1. B xon6y misa TutpoBanus orouparot 100 cm® nceaenyeMoit Boasl (ecam Boaa
¢ OOJIBIIION MYTHOCTBIO, €€ (PUIBTPYIOT).

2. No6Gasmsror 1 cm® 10%-ro pactBopa K,CrOy.

3. Turpyror pactBopoM AgNOs3 pH NOCTOSHHOM ITEPEMENIMBAHUN JI0 MOSIBIIE-
HUSI YCTOMYMBOTO KPACHOBATOr0 OTTeHKA. OCTaBIISIOT MpoOy Ha OenoM (oHe.

[Ipumeuanue: Bce OTXOMAbI IPH MPOMBIBKE OIOPETKH U TUTPOBAHUU MPOO CIU-
BAIOT B CIICIMAILHYIO ocyay st coopa AgNOs.

OnpenesieHue NONPABKU K HOPMAJIbHOCTH pacTBopa AgNO3

1. Touno 10 cm® pactBopa NaCl nomemaror B Koa0y i TATPOBAHUS.

2. ToBozsaT 00beM 10 100 cM® TUCTHIIIMPOBAHHOM BOIOM.

3. Ilpubasnsror 0,5 cm® 10%-ro pactBopa K,CrOy.

4. Tutpyrot pactBopoM AgNOs3 10 YCTOMUMBOIO IMepexojia JUMOHHO-KEITON
OKpacK{ B KpaCHOBAaTyl0, COIIOCTABJISIS 3TOT OTTEHOK C OKPAaCKOW paHee OTTUTPOBaH-
HOM npo0Obl. KoHel peakiiuu onpeaesnstor nocae10BaTelbHbIM IPUOIHKEHUEM.

5. 3anuchIBaIOT Pe3yJIbTAaThl Ha OJIAHK U 0arom HA NOONUCH NPEeNno0asametio.

BbrunciieHue pe3y/ibTaToB

Pacuer nonpaBku K KOHIeHTPauuu pacteopa (turpy) AgNOs

[Tonpasky, okpyriss ee g0 0,01, paccuntbiBatoT o ¢popmyse 5, rie n — KoJu-
yecTBO cM® pactBopa AgNQOs, nomeamee Ha TutpoBanue 10 cm® pacrsopa NaCl.

Pacuer conepxxanusi XJIOpUJA0B B IPECHOH Boje

CopeprkaHre aHMOHOB XJIOpa B IMIPECHOM BOJIE OMPENEISAIOT IO opMyie

CI™ =1x AK x1000/V me/om’, dopmyna 19

rae

A — xonuuectBo pactBopa AgNQs, moleIee Ha THTPOBAHKUE MPOOLL, CM°,

1 — xomraectBo Cl, koTopoe ocaxmaer 1 cm® pactBopa AgNO; npu TUTpOBa-
HUH

K — nonpaska k Tutpy pactsopa AgNOs,

V — 06beM o0k, B3ATHIA A1 aHaamu3a M (cM?).

JIiisi BBIp@KEHUS PE3YJIbTATOB B MMOJIB/IM> (MI*3KB./ZIM>) MOJYYEHHYIO Mac-
COBYIO KOHIEHTpaMIo (Mr/am?) mensat Ha 35,445 wmr.

Pesynbratel pacuera cieayer Okpyrmrh g0 0,001 wmroxs./aM’, 0,001
mmoas/am® u 0,1 mr/om?.
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dopMa npegocTaBJIeHUsI OTYETHBIX MATEPUAJIOB

[IpencraBisiercs B Toil ke opMme, UTO U B 1abopaTtopHoit padote Ne 3.

Bomnpoce! Aj1s1 caMOnIpoBepKH

1. B xakux eAMHUIIAX BBIPAXXKaIOT COJAEPKaHUE XJIOPUIOB?

2. Ha yeM ocHOBaH MPUHIUI OMPECIICHUS COACPKAHUS XJIOPUAOB OOHEMHBIM
apreHTOMETPUYECKUM METOJI0M?

JlaGopaTtopnass padora Ne 13. OIIPEJAEJIEHUE COJAEPKXAHUSA B BOJE
BUOI'EHHBIX BEHIECTB koJiopuMeTprYecKUM METOI0M

Heanb padoThl — nojydeHre OOIIMUX CBEAEHUN 00 ompeneraeHUH OUOTeHHBIX
BELIECTB KOJOPUMETPUUECKUM METO/IOM.

PeakTuBbI U pacTBOpPHI

1. OcHo6HOtI CTaHIaPTHBIM PaCTBOP C U3BECTHOM JOBOJIBHO BBHICOKON KOHIICH-
Tpauuen ONpeENENsIEMOrO BEIIECTBA.

2. Pabouuti cTaHJapTHBIA PacTBOp, MPUTOTOBJIEHHBIN MyTEM pa3BEIAEHUSI OC-
HOBHOTO B HECKOJIBKO pa3.

3. Habop peakmueos, cneyuuunwvlx 05 Kairco020 onpeoeieHus.

IIpuGopsI 1 mocyna

1. Konbwr na 250-300 cm?,

2. Mepnvie yununoper va 50 (npu padotre ¢ ®IK unu crnekTpoPoToMETpOM)
win 100 cv® (Ipy BU3yalbHOM KOJOPUMETPUPOBAHUK B MAPHBIX LIUIMHIPAX),

3. [lunemxku:

Ha l cv’ - 2 — 3 mr.;

Ha 2 cv’ - 2 — 3 mr.;

Ha 5 cv’ -2 — 3 mr.;

na 10 cm? —2 — 3 mir.

4. Cnextpodoromerp uinu porosnexkrpokogopumerp (PIK) unu koropumem-
puueckue yununopsl (Heccnepa unu I'eHepa, U3 OECIBETHOrO CTEKJIA, C TIOCKUM
JHOM, C AeneHusmu uepes 1 ca’).

IpuHuun onpeneseHust

Konopumerpudeckuii METO1 OCHOBAH Ha CIIEIYIOIINUX MOJI0KEHHSIX.

OmnpenenseMble BEIIECTBA, pearupys ¢ 100aBICHHBIMU B PaCTBOP PEaKTHBAMH,
o0pa3yroT OKpamieHHbIe coeAuHeHUs. [Ipu ManbIX KOHIEHTPAHMSIX WHTCHCHUBHOCTH
Pa3BUBAIOIIEHCS OKPACKH MPSMO TPOIOPIIMOHANIbHA KOHIIEHTpaIuu BemectBa. Crie-
J0BaTEIbHO, €CIIM CPABHUTD (6U3YAIbHO WU C TIOMOIIBIO YOm0 IeKMPOKOIOpUMEN-
pa) UHTEHCUBHOCTh OKPACKW MPOOBI U pacTBOpa ¢ U3BECTHOM KOHIIEHTpAIUEH orpe-
JIEJISIEMOT0 BelIecTBa (CTaHAAPTHBIM WM TPAalyUPOBOYHBIM PACTBOPOM), B KOTOPBIi
700aBIIEHBI TE€ K€ PEAaKTUBBI, MOKHO PACCUUTATh KOHIICHTPAIIUIO HMHTEPECYIOIIErO
Hac BEIIECTBA.

KonopumerpupoBath 6u3yaibHO MOKHO IBYyMSI CIIOCOOaMHU.

CoznaBast n00pobHy0 2padyuposounyro Kany U noobupas rpagyupoBOYHBIN
pactBop (dTajsoH), Hanbojee OJM3KO COOTBETCTBYIOIIMM OKpacke mpoObl. KoHIeH-
Tpauus onpenensemMoro semectsa B mpode (Cyp) npu 3TOM OyIeT COOTBETCTBOBATH
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KoHIeHTparuu 3tajgoHa (C,,) — MPU TMOJTHOM COBMAJCHUN MHTCHCUBHOCTH OKPACKH,
WJIM HAXOJUTHCS TTOCEPEINHE MEXKIY ABYMS OJIM3KUMH T10 I[BETY 3TAJIOHAMU;

B napuwix xonopumerpuueckux nuinunapax (Heccnepa unu ['enepa) — ypasHu-
6aHuUsi BUIUMYIO WHTCHCUBHOCTh OKPACKH MPHU MPOCMATPUBAHUH PACTBOPOB B ITH-
JUHApPAX CBEPXY BHU3 Ha OejoM (hOHE MyTeM YMeHbULeHUsI 8blCOMbL CTOI0A KHUIKO-
CTH B IIJIMHJpPE ¢ HanOoJiee MHTEHCUBHO OKpAaIlIeHHBIM pacTBOpoM. BricoTa cTonba
(h) mpu stOoM Oyner obpamno nponopyuonanvHa konyeumpayuu pactopa (C
mr/mmd), T. e.:

h, = c ®opmyna 20
Orcrona
C,h
Cp = > dopmyma 21

KonopumerpupoBanue B napuvix yununopax oObIMHO JaeT 0ojiee TOYHbIE pe-
3yJIbTATHI, YEM MPOCTON MOAO0P ITATOHA U3 TPATYUPOBOYHOM IIKAIIBI.

JI71st IpUTrOTOBIIEHMS TPAyUPOBOYHBIX PACTBOPOB (MPH JIF0OOOM CIocoOe KOJIo-
PUMETPUPOBAHHUS) UCHIOJB3YIOT CAaHOapmHble PACTBOPHI OMPEAEIIEMOr0 BEUIECTBA.
[Ipu 3TOM BHa4ase roTOBIT OCHOBHOU PACTBOP C JIOBOJIBHO BBICOKON KOHIUECHTpAIUEH
JaHHOTO BemlecTBa. HemocpeacTBEHHO Tepes ONpeneleHHeM U3 OCHOBHOTO MyTeM
€ro pa3Be/IcHUsI B HECKOJIbKO pa3 TOTOBAT pabouuil pacTBop. s »TOro 3agaHHBII
00beM (B cm’) ocroenozo pactBopa (n,,) ONPENENSEMOr0 BENIECTBA (MHOTIA, HPH
0OJIBIINX KOHIEHTPALUAX OINpPEAESiEMOro BEUIECTBa, MCHOJIb3YIOT OCHOBHOM pac-
TBOp) HOMEILAIOT B MepHyio kon6y Ha 100 cm’ u 10BOAT IUCTHIIMPOBAHHOM BOIOM
110 00bema po6sl (50 wam 100 o).

JIJ1s1 IpUTOTOBJICHUSI TPAAYUPOBOUYHOTO pacTBOpa (ITAJOHA) B MEPHYIO KOOV
OTMEPUBAIOT HYKHOE KOJIMYECTBO v’ (Npp) CTAHIAPTHOIO pabodero pacTsopa H J0-
JMBAIOT JUCTHUIMPOBAHHYIO BOAY 10 HYkHOro oobema (50 mu 100 on).

O4eBUIHO, UTO KOAUUECHBO UCCE0YeMO20 8eujecmed, 6HeCeHH020 8 PACmEOp
cpasHenus (n MT), TIETKO pacCYUTaTh, YMHOKMB KOHIIEHTPALUIO pabodero pacTBopa,

BBIP@XKCHHYIO B M/cM” (Cpp), HA KOJTHMYIECTBO BHECCHHBIX CM ( Npp): m=c, 1, , MT.

Hcxons U3 3TOro, MOKHO PacCUMTaTh KOHYEHMpAyuio IPUTOTOBICHHOTO 2pa-
Oyuposounozo pacmeopa B me/om> (Cs):

C,, =nx1000/V, ®opmyna 22

rie

V — 00beM rpagyupOBOYHOrO pacTBopa, cm’

O6bemunss Gopmynst 21, 22 MONy4aroT pacuemmuyto Gopmyny (6 me/om’) ko-
JIOPUMEMPUUCKO20 MEMOOA.:
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c . n _h_ 1000

C __ _bp pp om

npobor V h
np

np

) ®opmyna 23

[TpaBmiia paboThI C ghomosnekmpokosopumempamu NaOTCI B MACIOpTe MPH-
6opa. Tem HE MeHEE, HE3aBUCUMO OT MapKU MPUOOpa, 005S3aTeIHHO TOTOBAT TPaIyH-
POBOYHYIO IIIKATy, C IIOMOIIBIO KOTOPOU CTPOST KAIUOPOBOUHBLUL (2pA0YUPOBOUHBILL)
rpaduk. s momydenust 601ee TOUHBIX U OOBEKTHUBHBIX MMOKa3aTesei IrpaayupoBO-
HBIN TpadUK CTPOAT METOJIOM HAUMEHBINX KBaapaToB (Pucynok 28).

0,7 r

06 | y = 0,6424x%

05 r
04 r

03 r

OnTHY ecKasd IIOTHOCTh

02 r

O 1 1 1 1 1 J
0 0,2 0.4 0,6 0,8 1 1,2

Fe nrin

Pucynox 28 — I'pagynpoBouHbIi (Ka1uOpOBOUHBIN) rpaduk

[Ipy KOIOPUMETPUPOBAHUH JIOOBIM CIIOCOOOM TOTOBSIT TaK Ha3bIBAEMYIO XO-
nocmyto npo6y. ITo NUCTUJUIMPOBAHHASA BOJA C TEMU )K€ pEaKTHBAaMHU, KOTOPHIE HC-
MOJIB3YIOTCS JIJIsl IPUTOTOBJICHHSI IIKAJIbl CPAaBHEHUS U UcCleayeMon mpoObl. XoJio-
ctasi mpobOa HeoOXoanMa, YTOObl Y3HATh, HE COJEPXKHUT JIM JUCTUIUIMPOBAHHAS BOJA
OTIpe/IeIIiEMOE BEILIECTBO, U, €CIIU COJAEPKUT, TEM WJIM UHBIM 00pa30M yuecTh €ro.

Xoa onpeaeeHus

IIpuroroBieHre rPagyupoOBOYHOIO PacTBOPa (3TAJIOHA)

1. Hy»Hoe KOJIM4YeCTBO pabouero CTaHAapTHOIO pacTBopa (n ¢M’) OTMEpHBa-
10T B MepHyto ko10y (unv B MepHBIN 1uuHAp) Ha 50 (mpu padore Ha OIK wnm mro-
6om apyrom npubope) uimu 100 (Ipu BU3yaabHOM KOJOPHMMETPUPOBAHKH) CM-.

2. 1006aBistOT AMCTUIUIMPOBAHHYIO BOLY 10 HY>KHOTO 00beMa (0 METKH).

3. IlnaBHBIMU IBUKEHUAMH (CJIETKa HAKJIOHSSA KOJOy), HEe B30anThIBas, Mepe-
MEIINBAIOT €€ COAEPKUMOE.

4. TlepenuBator (mnsi yaoOctBa pabOThI) MOJYYEHHBIH PAacTBOP B OOBIYHYIO
KOJIOy (TUIOCKOJIOHHYIO WJIM KOHUYECKYI0), 2-3 pa3a OIoJlaCKUBas MEPHYI KOJOy
IMUM PAcmEopoM, YTOObI Ha €€ CTEHKaX HE 0CTaJO0Ch CTaHAApTHOIO PAcTBOpA.
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5. CtaBst k010y Ha Oenbiii GoH.

6. Jlyis1 pUroTOBICHUSI TPATYUPOBOUHOU WIKAIbL, COCTOSIIEN U3 HECKOJbKUX
pacTBOPOB CpaBHEHUsS (PTAJOHOB) B MEPHBIE KOJOBI OTOMPAIOT MOCIEAO0BATEIHLHO
(0,1); 0,5; 1,0; 2,0; (4,0); 5,0; (6,0); 7,0; 10,0 ca’ (u op.) pabouero pactsopa u 10BO-
IST 00bEeM 10 METKU AUCTUIUTMPOBAHHOMN BOJIOM.

IIpurorosjieHre X0J10CTOM MPOOBI

OTOuparoT CTONBKO ke AUCTUIUIMPOBAHHOMN BOJBI B makyio dice Konly. CTaBsT
K010y Ha Oenblif (OH PsIIOM C MEpBON (MEPBBIMU — IMPU MPUTOTOBICHUU IIKAJIBI
CpaBHCHHS).

IIpuroroBiieHue ucciaeayeMou npoobl

OTOHPAIOT CTOJBKO KE UCCIEyeMOU BOJIbI B makyio dce kon0y. CTaBsT koyily
Ha OesbIi POH PSJIOM C MTEPBBIMH.

IMoaroroBKka K KOJIOPUMETPUPOBAHUIO

Bo Bce xonObl B HY)KHOM MOPSAIKE BHOCSIT HEOOXOIWMBIE PEaKTUBBI U TIIIA-
TEJIBHO KPYTOBBIMHU JIBIDKEHUSIMHU, HE B30alThIBasA, IEPEMEIINBAIOT UX COJIEPKUMOE.
Cragsr Ha Oenblil GoH.

KosiopumeTpupoBaHue ¢ HCNOJIL30BAHNEM MOAPOOHON HIKAJIbI CPABHEHUS

1. BeiOuparot U3 rpagyrupOBOYHOM LIKaJIbl 3TAJIOH, Hanboiee OIU3KUil K mpode
M0 UHTEHCUBHOCTU OKPACKH.

2. Ecnu okpacka nmpoObl COBMAIAET ¢ OKPACKOW OJHOTO M3 PACTBOPOB IIKAJIbI,
3HAYUT, OHU UMEIOT OAMHAKOBYIO KOHUEHTpaluto (Cyp = Cyy).

3. IHTEHCUBHOCTH OKPACKHU MPOOBI MOKET OKa3aThCsl MEXKIY ABYMsl Hanbosee
OJIM3KUMHM TIO I[BETY dTaJOHaMH. B 3TOM cilydyae U KOHIIEHTpallKs BelecTBa B Mpobe
OyJzeT cpeaHel Mex1y HUMH:

C,, =(C, +C,,2)/2,m2/ on’ (wre | on’) ’ dopmyna 24

KosopumerpupoBanue B NapHbIX HWINHAPAX

1. IIpocmarpuBast Ha 6esom ¢GoHE KOJOBI C pacTBOpaMH, BHIOMPAIOT ATAJIOH,
HamOoJee ONM3KUA, HO (KENaTebHO) OKpPAIICHHbI MEHEee UHTEHCUBHO, YeM IMpoba
(4TOOBI TPU KOJIOPUMETPUPOBAHUH CIUBATH TPOOY, HE TPOTask ITAJIOH).

2. IlepenuBaroT npoOy M BBHIOPAHHBIA PACTBOP CPABHEHMS B KOJIOPUMETpHUUE-
CKH€ IWJIMHIPHI, OCTABJISIS MyCThIe KOJOBI PSAOM C COOTBETCTBYIOIIMMH IMIIMHIPA-
MHU.

3. CtaHOBSTCS Tak, 4TOOBI 00a HMWJIMHPA ObUIM OJIMHAKOBO XOPOIIO OCBEIIle-
Hbl. [luuHaps! nepxat Ha 6esoM QoHe (B OTAETBHBIX CIIy4asiX, €CJIU HE YIAeTCs U3-
0aBUTHCA OT €CTECTBEHHOW OKPAcKH MPOObI, MOXXHO B KadyecTBe (POHA IOJ] ITAJOH
HCIIOJIb30BATh «IIOJUIOKKNY, OJIM3KHUE MO I[BETY K OKpacKe HCCIeAyeMOil BOJbI) OJ-
HOU pyKOU; Apyroii pykoit pabotaroT nuneTkoi (Pucynok 29).

4. B munuHApe C MEHBIEH WHTCHCHUBHOCTHIO OKPACKU JOJKHO OBITH POBHO
100 cM® pacTBOpa (M3NUIIKK PACTBOPA CIMBAIOT B KOJIOY, B KOTOPOM OBLIT 3TOT pac-
TBOP).

5. Y3 nununapa ¢ 6oiee MHTEHCUBHON OKpacKkoi (ero /it y1o0cTBa paboThI
1IEIECO00PA3HO JIepsKaTh crpapa) nmunerkoi (Ha 10 cm® mim Gonee) 0TOABIAIOT pac-
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TBOD, IV B LMJIMHJIP CBEPXY, 0 TE€X MOP, I0KA HE YPaBHAETCSA BUIMMAsl OKpacka B
o0oux muiInHApax (0TOABISIEMBIA PACTBOP CIMBAIOT B KOJOY M3-MOJ 3TOTO PacTBO-
pa).

6. CHEMAIOT OTCYET ¢ TOYHOCTHIO 10 1 cM? U 3anmchIBaroT ero Ha 6nank (Ilpu-
J0KEeHUE 2).

Pucynox 29 — IlonoxxeHue pyk BO BpeMsi KOJJOPUMETPUPOBAHMS P00 B NAPHBIX
HAJIAHpaX

7. 3 TOro ke UWIuHIpa MpOJ0JDKAIOT MPOU3BOJIBLHO OTOABISATH PACTBOP O
TEX TOp, MOKa BUJIMMAs OKpacka HE CTaHET OTYETIIMBO 00Jiee CBETIION.

8. Ilumetkoil BO3BpaIlalOT B LUIUHIpP, OTOABIEHHBIM paHee pacTtBop (IO-
NpEeKHEMY IpocMaTpuBas Mpo0y CBEpXy BHM3) JI0 TEX IMOP, TOKA HE CPABHSIETCS BU-
IMMasi CBEpXY UHTEHCUBHOCTh OKPACKH.

9. Caumarot otcueT. O0a oTcueTa JOKHEI OBITH CXOIALIMMHUCS.

Eciu oTcuersl pasnmuyaroTcst 0ojee, 4eM Ha 3-5 cM’, CIMBAIOT BeCh 00pasell
0o0paTHO B MWJIMHAP U MOBTOPSIOT onepaiuio 4 (B 3TOM ciiydae, Kak mpaBuio, OTcue-
ThI CXOJATCS ). 3alUCHIBAIOT 2-1 OTCUET Ha OJIaHK.

10. Beraucnstor cpeHuii OTCYET U IO HEMY, UCTIOJIb3Ys (popmyny 23, paccuu-
THIBAIOT KOHIICHTPAIIUIO OMPEALIIEMOro BEIIeCTRa.

KosopumerpupoBanune Ha®IK uim cniekrpodoromerpe

1. 3yyarot npaBuia paboThl C JaHHBIM IPUOOPOM, U3JI0KEHHBIEC B ACTIOPTE K
HEMY.

2. PacuepuuBarot Tabauiel mo oopasity Tabda. 9 u taba. 10. Eciu komopumer-
PUPYIOT TOJNBKO OAHY mpoOy, Tabn. 10 MOXKHO HE pacuepyuBaTh, MPEIYCMOTPEB B
KOHIIE Ta0JI. 9 TOMOJHUTEIBHYIO CTPOKY JJIs IPOOHI.

Tabnuna 9 — Tabnuia 1y1st TOCTPOCHHS TPATYUPOBOYHOTO (KaTuOpOBOYHOT0) Tpadu-
Ka

KonunuecTBo pa- KonnuectBo
[Tonyuennas Onrnyeckas
Ne muimH- 0oyYero craH- BHECEHHOTO BeE- D-
KOHIICHTpaIUsl, | TJIOTHOCTh
apa JApTHOTO pac- IIECTBA, MT' M/ (Cor) (D) Dxonnp

TBOpa, cM° (Npp) (Cpp>XNpp) .

1 0 0,000 0,000 0,000

2 0,5

3 1,0

4 1,5

5 2,0
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Tabnuua 10 — Pe3yabpTaThl KOJOPUMETPUPOBAHUS IPOO

OnTuueckas Konuenrpanus

I'opuzont Duposs: -
p > | NenpoObl | IIOTHOCTH MPODEL 3 3
M Dxon.niposs: MI/om MKT/IM

Crannusa Ne

(D)
1

2

3. T'oTOBAT rpayupoBOUHYIO LKAy U MPOO0y, 100aBIIsAs B HUX HY)KHbBIE peak-
THUBBI.
4. Boioupator u3 1abn. 11 HeoOXOauMBINA Al TaHHOTO OMpPEEICHUs] CBETO-

GubTp.

Tabauma 11 — Pexomenryembie CBETOPHIBTPHI

CeropuibTp
OrnpenensemMoe BEIecTBO
IlseT JlImHa BOJIHBI, HM
PO,* Kpacupiit 670
NO2, 3eneHbli 540
NO3 Cunuit 410
NH4" Cunuit 440
Si0O; Cunuit 440
Fe** CuHe-3€eNeHbli 490

5. B 3aBHCHMOCTH OT KOHIIEHTpAIMHM OIPEAEIIEMOro BELIECTBA B COOTBET-
CTBUH C MPaBUIIaMH, IPUBOJAUMBIMH B MTACHIOPTE K JAHHOMY MpUOOpPY, MOAOUPAIOT U3
Habopa KIOBETY COOTBETCTBYIOLIETO pa3Mepa (s ONpeIeseHUs] KOHIIEHTpauuu Ono-
TE€HHBIX BEIIECTB OOBIYHO MOJIB3YIOTCSA KIOBETOW ¢ HauOoJbIIel padodeil JIMHON —
50 MM, HO TIpU OOJIBIIMX KOHIIEHTPALUAX HCHOJB3YIOT KIOBETHI C MEHbLIEH pabouei
JUTUHOM).

6. [IpoBOIST KOTOPUMETPUPOBAHUE B TIOJTHOM COOTBETCTBUHU C MHCTPYKIIMEH K
mpuoopy.

7. 3anucu BeAyT B TaOJIMIAX, pacyepUEHHBIX M0 oOpa3iam tadu. 9 u 10 u narot
UX MPEMNo/JaBaTeNI0 Ha MOIHUCH.

8. Ilo manHbIM, BBIOMpaEMBbIM U3 TaON. 9 (onTHUYecKas TIOTHOCTh U KOHIIEH-
Tparusi rpaJyupOBOYHBIX PACTBOPOB), CTPOST KATUOPOBOUYHBINA (TpayHdpPOBOYHBIN)
rpaduk (Pucynok 28), uToObl yOeIUTHCS B HATUYUU MPSIMON MPOTIOPIIMOHAIBHOMN 3a-
BUCUMOCTH MEXy BEJIMUYMHOM ONTHUECKON IUIOTHOCTH M KOHLIEHTPALMU OMpeesis-
€MOT'0 BEUIECTBA.

Ocb abcyucc — xoHueHTpanus onpeaensieMoro Bemiectsa (C); ocv opounam —
ontuyeckass MIOTHOCTh (D — Dyon np), COOTBETCTBYIOWIAsE 3TOM KOHILIEHTPAaLUU
(Pucynok 28).

Ecnu nponopyuonanvhas 3asucumocms He noIyYeHa, WKALY nepeoenvlearom u
nosmopsom 6H08b onepayuu 3-8.

9. PaccuuThiBarOT (€Ciau MPOMOPIMOHAIbHAS 3aBUCUMOCTH TMOJIydeHa) Kauo-
POBOYHBIN KOAPDUIUEHT 110 HOPMYIIE (eciu KOLOPUMEMPUPOBAHUE OCYUWECMEIAIOC
Ha hone xonocmoii npoowl):
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— i=1
iDic[ ’
i=1

K ®opwmyia 25

rIe

C — KOHIIEHTpaIys CTaHJAPTHBIX PACTBOPOB, MI/IM>,

D — ontuueckas miI0THOCTh COOTBETCTBYIOIIMX CTAaHJAPTHBIX PACTBOPOB.

Hanpumep, nomydeH psia BEIMYUH ONTHUYECKOW IUIOTHOCTH Dy, Dy, Ds, ..., Dy
JUISl COOTBETCTBYIOMMX KoHIeHTpauuid C;, C,, Cs, ..., C,. Torna

Cl+C;+C;+C}

K =
D(C, +D,C,+D,C;+D,C, > dopmyina 26
10. PaccunThiBatoT pe3ynbrar 1o popmysie:

rze:

X — KOHUEHTpaLHUs ONPEETIIEMOro BEIECTBA;

K — xanmuOpoBouHbIi K03 UIIUEHT;

Dyp - onTHUecKas III0THOCTD MPOOBI.

Ecnu kojmopuMeTpupoBaHHE OCYIIECTBISIIOCh HAa (POHE OUCTMUNIUPOBAHHOU
60001, BMecTO D nmozactaBistoT D — Dyon. .

KoHueHTpanuio onpeaensemMoro BEUeCTBa MOXKHO CHSTh HEMOCPEICTBEHHO C
KaJIMOPOBOYHOrO rpaduka 1Mo ONTHYECKOW IMJIOTHOCTH MPOObI, HO OH OyJeT MeHee
TOYHBIM.

10. 3aHocAT moay4YeHHbIN pe3yipTaT B Tadn. 10 (wmm 9, ecnu onpenensiiach
TOJILKO OJIHa Mpo0a) U AAI0T €€ Ha MOJMUCH MPErno1aBaTeIo.

Boruncienue pe3yjibTaToB

PesynbraThl onpeneneHrs pacCUMTHIBAIOT 1O MPUBEACHHBIM BbIIIE (popMyIam
25-27 unu CHUMAIOT C TPayUPOBOYHOTO (KAIIMOPOBOYHOTO) rpaduka.

Jlns mepexoma K Mr-aTOM./IM® TIOIb3YIOTCS IIPUBEICHHBIMU HUXKE COOTHOILIIE-
HUSMH.

I mr P =0,032 mr-atroma P = 32 mxr-art P;

I mxr-atom = 0,031 mr P;

I mr N =0,071 mr-aroma N = 71 mkr-atroma N;

I mxr-atom N = 0,014 mr N;

I mr S1=0,036 mr-atoma Si = 36 mkr-atoma Si;

1 mxr-atom Si = 0,028 mr Si.

UyBCTBUTEIBHOCTh METOJIa ONIPEICIICHUS] OMOTEHHBIX JIEMEHTOB MPUBEACHA B

tadmn. 12.
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Ta6numa 12 — YyBCTBUTEILHOCTh METO/Ia ONIPEICIICHUS] OMOTEHHBIX JIEMEHTOB

OnpenensieMoe BELIECTBO UyBCTBUTENLHOCTh METO/A B MI/ M’
Hutputsl 0,001
HuTpatsl 0,01
A30T aMMOHUMHBIN 0,001
Keneso 0,01
Docdatbr 0,001
Kpemuuii 0,001

dopma npeaocTaBJeHUs1 OTYETHBIX MATEPHAJIOB

Koncnekt marepuana mabopaTopHoil paOoThl, ycTHOE coOeceloBaHHE WU
KOHTpOJIbHAsI paboTa, TeCTUPOBAHUE.

Bonpocel 1j11 caMmonpoBepKu

1. B yem cyniHOCTh KOJIOPUMETPUUECKOTO MeToaa?

2. Kakue cymiecTByrOT ciocoObl KOJIOPUMETPUPOBAHMS?

3. Urto Takoe rpagyupoBouHbiii rpaduk? J{s 4ero oH HyxKeH?

4. Kak paccunuTaTh KOHLEHTPALMIO IPayMPOBOYHOIO PACTBOPA B MI/M>?

5. B xakux eguHUIAX JAETCs KOHIEHTpAIUs CTaHAapTHOTO pacTBopa’?

6. Kak BbIOpaTh CBETO(UIBTP NI KOJIOPUMETPUUECKOTO OINpEAETICHUS Be-
mecTB?

7. Kak mo1o0paTh KIOBETHI 1JIsI KOJOPUMETPUPOBAHHUS?

Jlaboparopnass padora Ne 14. OIIPEJAEJEHUE COAEPKAHUSA B BOIE
DPOCDPOPA POCPATOB kosopumerpuyeckum meroaom (Merox Mopdu-
Paiiin)

Heab padoThl — MOJYyYUTh HABBIK ompeaesieHus: conaepxanus Gocdopa doc-
¢daToB B BojIE.

PeakTuBbI U pacTBOpPbI

1. Ocnosnoti cmanoapmuvlii pacmeop, coaepxamuii 0,250 mr (250 MKr) 27e-
menmaproz2o ¢ocgopa B 1 cm® pacteopa. Jns ero npurorosienus 0,548 r xumude-
CKH YMCTOTO ojaHO3aMmerneHHorp gocdopuokucnoro kamusi (KH,PO,) pactBopsitor B
MepHoit konbe Ha 500 cM>, 1oBOAS OO 00BEM 10 METKU AUCTHUIMPOBAHHOMN BO-
noii. PacTBOp KOHCEPBUPYIOT, N00aBissa B Hero 1 cm® ximopodopma. XpaHAT pacTBOp
B XOJIOIUITLHUKE.

2. Pabouuti cmanoapmusiii pacmeop TOTOBSIT U3 OCHOBHOTO CTaHIAPTHOTO
pactBopa passegeHuemM ero B 100, 50 unu MeHee pas, 6 3asucumocmu om odxcuodae-
Mo20 Konuwecmsa ghocghopa 6 npoode. 1IpUroToBIEHHBIN TaKUM 00pa3oM pPacTBOp CO-
nepxxut coorBeTrcTBeHHO 0, 0025 mr (2,5 Mmkr), 0,0050 mr (5,0 Mkr) unu Gosiee aie-
MeHTapHOTro ¢ocdopa, B 3aBUCUMOCTH OT KPaTHOCTH pa3daBicHUs. s ero mpuro-
TOBJICHUS. COOTBETCTBEHHO 5 wian 10 ¢cM® OCHOBHOIO CTaHZAPTHOIO PacTBOPA IIOMeE-
IIAIOT B MEPHYIO KOOy Ha 500 cM® 1 10BOAAT OO 0OBEM 10 METKH AUCTUILTHPO-
BAHHOM BOJIOM.

[Ipennoututensuee ucnoab3oBatrsh I'CO.
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3. Pacmeop cepnoii kucromel (aas ero npurotosieHns 200 cM® KOHIEHTPHUPO-
BAHHOM CEPHOM KUCIOTHI OCTOPOKHO NpuanBaioT K 300 ¢cM® IMCTHIIMPOBAaHHOMN BO-
ITBI).

4. Pacmeop monub6oama ammonus (g €ro MPUTOTOBICHHUS PACTBOPSIOT B
MepHoit konbe Ha 200 cM® 16 T MonrbaaTa aMMOHHS, IOBOIs 00U 00BEM 10 MeT-
KM IUCTUJUIMPOBAHHOM BOJION).

5. Pacmeop kanusi cypvmsano-eunnoxucnoco. Jlns ero npurotosnenust 0,34 r.
K(SbO)C4H406 2H,0 pactsopsior B 100 cM® AUCTHIIIMPOBAHHOMN BOJBL

6. Cmewannviii pacmeop. Jns ero npurotosiaenus k 200 cm® pactBopa Mo-
nubaaTa aMMOHMS IIPUIMBAKOT, IIOCTOSHHO HMOMeInMBas 0e3 B30anTeiBanus, 500 cm’
cepHOii KucoTsl, 3ateM 100 cM® pacTBOpa Kamus CypbMSHO-BUHHOKHCIOTO. PacTBOp
XPaHAT B TEeMHOM CKIIsIHKE. OH 200¢eH, noka becygemeH.

7. Pacmeop ackopounosoti kuciomwl (CsHsOs). st ero npurotoBienus 18 r
CsHsOg pacTBOpsAIOT B MepHOU KkonOe Ha 500 cM>, moBoAs 0OIMI 00BEM 0 METKH
JTACTUUIMPOBAHHOUW BOJOM.

IIpuGopsI 1 mocyna

[lepeuuncnensl B 1abopatopHoii padote Ne 13.

IIpuHumun onpeeneHust

docdop BXOIUT B COCTAB PA3IMUHBIX COCAMHEHUH, KaK MUHEPAITBHBIX, TaK U
oprannveckux (oprannuyeckuii gocdop). Heoprannuecknii pocdop mnpencrapieH B
O0CHOBHOM HoHamu oprodochoproit kucnotsl (H;PO4), pocharamu:

H,PO, <> H' + H,PO, <> H' + HPO; <> H" + PO, (34)

[IpuHuMnO onpeneneHrss OCHOBaH Ha crnocoOHoCcTH (ocdaToB 00pa3oBBIBATH C
MOJMOAaTOM aMMOHMSI B KUCION cpene dhochopHO-MONMMOIEHOBYIO KUCTOTY (35),
KOTOpasi ~ BOCCTaHaBJIMBAaeTCSI  acCKOpOMHOBOM  KucioTod 10  dochopHO-
MOJIMOJICHOBOTO KOMIUIEKCA, MMEIOIIEro CHHIOK OKpacKy. BBemeHnue B pacTBop
CYPBMSIHO-KHCJIOTO KaJlisl YCKOPSIET PEAKIINIO U TTOBBIIIAET MHTEHCUBHOCTh OKPACKHU.

H,(P(Mo,0,),)-28H,0(35)

Xoa onpenesieHust

IToaroroBka rpagynpoBOYHBIX PACTBOPOB

['OTOBAT TpamyupOBOYHBIE PACTBOPHI (ITAJIOHBI), XOJOCTYIO U HCCIETYyEMYIO
poOBI B COOTBETCTBUH ¢ JabopaTopHOil padotoit Ne 13.

IMoaroroBka K KOJIOPUMETPUPOBAHUIO

1. B kaxmyto koJi0y BHOCSIT:

a) CMEIIaHHBIN PacTBOP:

Ha 100 cm® ipo6sI — 3,0 cm?,

Ha 50 cm® npolsI — 1,5 e,

0) pacTBOp aCKOpOMHOBON KUCJIOTHI:

Ha 100 cm® mpo6er — 3,0 e,

Ha 50 cm® npoOsr — 1,5 oM.

2. OcTOpOXHO, HE B30ANTHIBas, KPYrOBHIMHU JBI)KCHHSAMHU IIEPEMCITUBAIOT
PacTBOPHI M CTaBAT KOJIOBI Ha Oeblid (POH.

3. Okpacka pa3BuBaercs uepe3 10-15 MuHyT; ycToluMBa B TE€YEHUE 3 4ACOB.
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KosopumerpupoBanue

Konopumerpupyiot ar00bIM CIIOCOOOM, YKa3aHHBIM B J1aOOpaTOpHOM padoTe
Ne 13. TIpu konomerpupoBanuu Ha criekTpodoromerpe wim OOK Hcnonb3yoT Kio-
BETHI JJIMHOM 50 MM, onpeeneHue MPpOU3BOIAT IPH IIIMHE BOJIHBI 670 HM.

Boruncienue pe3yjabTaToB

Pe3ynbTaThl pacCUUTHIBAIOT IO COOTBETCTBYIOLIUM BapHAHTY CIIOCO0Y GopMy-
nam 23, 25-27, Wi CHUMAIOT C TPayHpOBOYHOTO (KaTuOPOBOYHOTO) rpaduka.

He3aBucumMo oT croco0a KOJIOPUMETPUPOBAHUS, PE3YJIbTaThl OKPYIJISIIOT 10
nensix 3HaueHuit Mxr u 0,001 mr/ov?.

®opma npeaocTaBJeHUsI OTYETHBIX MATEPHAJIOB

[IpencrasnsieTcs B Toi *e dopme, uTo U B TabopaTopHoit padote Ne 13.

Bonpocel 1j11 caMmonpoBepKu

1. B xakoM Bujie BcTpedaetcs B Boje Gochop?

2. Ha yem ocHoBaHo omnpenenenue Gpocdopa B Boae?

3. Kak paccuurats xonudectBo docdaTtoB B Boje?

JlaGoparopnasi padora Ne 15. OIIPEAEJEHHUE COAEP)KAHUS B BOJE
A30TA AMMOHHMHHOI'O 1 AMMMHAKA Ko/J0puMETPUYECKUM METOJA0M
(metox Hecciiepa)

Lesap padoThbl — MOMYYNUTHh HABBIK ONPENEIICHHS COAECPKAHUSA B BOJE a30Ta
AMMOHUWHOIO ¥ AaMMHAKA.

PeakTuBbI U pacTBOpPHI

1. Ocnosnou cmandapmmusii pacmeop xaopuda ammonusi (NH,C1), conepxa-
muii 0,5 Mr aMMmoHuWiiHOro aszora B 1 cm® pacrteopa. [lus €ro NPUTOTOBIECHHS
1,9095 r. xumuaecku uncroro NH4C1 pactBopsror B MepHOii konoe Ha 1000 cm?, o-
BOJS OOIIMKA 00BbEM J0 METKU NUCTUJUTMPOBAHHON BOJIOM. PacTBOp KOHCEPBUPYIOT,
no6asss B Hero 1 cm® xmopogopma. XpaHAT pacTBOp B XOJIOAMILHHUKE.

2. Pabouuti cmanoapmmusiii pacmeop NH,C1, TOTOBAT pa3BeJIeHUEM OCHOBHOTO
B 50 pas. 1 cm® Takoro pactBopa comepxut 0,01 Mr aMMOHHMIHOTO a30Ta.

[IpennoururensHee ucnoas3onats I'CO.

3. Peaxmue Heccnepa (1enouHoil pactBop Homuctoil pryTtH). [Ipeanouru-
TeJIbHEE MOJb30BAaThCsl PEAKTUBOM MPOMBIIUIEHHOTO M3roToBieHus. B naboparopuu
€ro ToToBAT ciaenyromum obpazom: 80 r KJ u 115 r Hgl; pacteopstor B 500 cm® 6u-
JIUCTUILIMPOBAHHOM BOABL TmiaTensHO mepeMemmBaroT U npuamsaror 500 cv® 6 N
pactBopa NaOH. Uepe3 HECKOJIBKO THEN NEPETUBAIOT IPO3PAUYHYIO YacTh PacTBOpa B
TEMHYIO CKJIIHKY C PE3MHOBOM MPOOKOH.

4. Pacmeop ceenemosoti coau (KNaCH,0s4H>0). ]I ero mpuroToBICHHUS
50 r KNaC4H4O¢4H>O pacTtBOpsitOT B TUCTHILIMPOBAHHOW BOJI€ MPU HAarpeBaHHH,
nosomat 0obem 10 100 cm?, 3atem punsTpyror. Jobasus 50 cm® 10%-koro pacteopa
NaOH, xunarst B Tedenne 30 muH. nns ymanenus cienoB NHi, o0bem pactBopa
BHOBB J0BOAAT 10 100 cm’.

IIpuGops1 u mocyna

[lepeuncnensl B 1abopatopHoii padore Neo 13.

HpuHuun onpeneeHus
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A30T IpEeACTABIIEH B BOAE CIAEAYIOLIEH LIETbI0: OPraHUYECKUE OCTATKU — a30T
anTbOYMUHOUIHBIN (OpraHUYECKHUi) — a30T aMMOHUKHBINA (HU3MIas ¢a3za MUHEpaJu-
3alliK) — a30T HUTPUTOB — a30T HUTPATOB (BHICIIAS (a3za MUHEPATH3AIIH).

Ammuak 1 woH ammonus (NHs" + NH;) MoryT cymiecTBoBaTh B BOJHOU cpejie
OJIHOBPEMEHHO B pe3yJIbTaTe MPOTEKaHUsI 0OPaTUMOI peakuu

NH, + H,0 <> NH,OH <> NH} + OH "~ (36)

Yewm Oomnbmie BenmmunHa pH, Tem Oombinie kormneHTpanus OH™, Tem Oonbie pe-
aKUus CMellaeTcs BJIEBO, o0pa3ys Oosblliee KOJIMYECTBO CBOOOJHOTO amMMmHuaka. B
€CTECTBEHHBIX HE3arps3HCHHBIX Bojax mpu pH, Onm3kux K 7, 9Ta peakius CIBUHYTa
BpaBo, T.e. B cymme (NH4+NH3) 1oMUHUPYIOT HOHBI aMMOHHS (ITPOIICHTHOE CO-
Jep’KaHus aMMHUaka B 3aBUcUMOCTH oT pH u Ttemnepatypsl Boabl gaHo B [Ipuioxe-
HUU 4), IO3TOMY €€ MPUHATO Ha3bIBATh A30MOM AMMOHUUHbLIM (UHOT/IA — aMMUad-
HBIM).

[Tpu 5TOM TP OMpeeNICHHH A0 aMMuaka B % B cymme NHy +NH;3 HykHO
pe3yibTaT, MOJyYeHHBIA JaHHBIM METOJIOM YMHOXHUTh Ha Kod(duiuent 1,288. To
€CTb MEPEBECTU a30T AMMOHUIHBIN B NOH aMMOHHUS.

[IpuHIMT onpeneneHuss OCHOBaH Ha CIOCOOHOCTH MOHOB aMMOHUSI U aMMHUaKa
00pa3oBbIBATH C LIEJIOYHBIM PACTBOPOM HOAMCTOM PTYTHU OKpALIEHHBIE COCTUHEHUS
HOIUCTOTO MEPKYPaMMOHHUSL.

2K,HgJ, +2NH, = NH,Hg,J, +4KJ + NH,J (37)

BemectBo NH,Hg,J; B 3aBrcuMocTH 0T KojmyecTtBa B mpobe NH." mpumaer
PacTBOPY OKPACKY OT KEJITOrO JI0 KpacHO-Oyporo 1Beta. I/lpu ouensb 60abUIOM CO-
0epIHCAHUU UOHO8 AMMOHUSL U AMMUAKA 8binadaem 0Ypulli 0CAOOK.

Xoa onpeaeseHust

IMoaroroBka rpagynpoBOYHBIX PACTBOPOB

['OTOBAT rpamyupOBOYHBIE PACTBOPHI (3TAJIOHBI), XOJIOCTYIO M HCCIEIYyEMYIO
poObI B COOTBETCTBUU € JabopaTopHOil paboToit Ne 13.

IMoaroroBKa K KOJIOPUMETPUPOBAHUIO

1. B kaxayto K00y BHOCAT:

a) peaktuB Heccrepa:

Ha 100 cm® mpoObI — 2 cm?,

Ha 50 cM® ipoOBI — 1 cM? .

0) pacTBOp CETHETOBOM COJIH:

Ha 100 cm® mpoObI — 2 cm?,

Ha 50 cM® ipoOBI — 1 cM? .

2. OcTOpoXKHO, HE B30ANTHIBAsI, KPYTOBHIMHU NBI)KCHHSIMHU IEPEMEITUBAIOT
PacTBOPHI U CTaBAT KOJIOBI HA OEIbIi (OH.

3. Oxpacka pazBuBaercs uyepe3 10 MUHYT.

KosopumerpupoBanue

KonopumMerpupyroT j1100bIM €crocOOOM, yKa3aHHBIM B JlabopaTOpHON pabdote
Ne 13. Ilpu konomerpupoBaHuu Ha cnekrpodoTomerpe uin OIK ucnonab3yoT Kio-
BETHI NIMHOUN 50 MM, onipeAeIeHre NPOU3BOAAT MPHU JJIMHE BOIHBI 440 HM.
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BoiuuciieHue pe3yJbTaToB

Pe3ynbTaThl pacCUUTHIBAIOT TIO COOTBETCTBYIOIIMM BapUAHTY CIOCO0Y hopmy-
nam 23, 25-27, Wi CHUMAIOT C TPayHpOBOYHOTO (KaTuOPOBOYHOTO) rpaduka.

HeszaBucumo oT crnocoba KOJIOPUMETPUPOBAHUS, PE3YJbTAThl OKPYTJSIOT 10
nesbix 3HadeHuit Mxr 1 0,001 mr/ov?.

dopma npeaocTaBJeHUsI OTYETHBIX MATEPHAJIOB

[Ipencrasisiercs B Toil ke ¢popMme, uTo U B JabopartopHoii padore Ne 13.

Bonpocel 1j11 caMmonpoBepKu

1. Kakue coenuHeHus a30Ta paCTBOPEHBI B BOJE?

2. KakoB mpuHIIUIT ONpeIeNICHHs] paCTBOPEHHOT'0 B BOJIE€ aMMOHHUHHOTO a30Ta?
UTto peanbHO 3aKiIroyaeT B cebe 3TOT TepMUH?

JlaGopaTopnass padora Ne 16. OIIPEJAEJEHUE COIAEPKXAHUS B BOIE
A30TA HUTPUTOB ¢ peakrtusom I'pucca

Lesap padoThbl — MOMYYNUTH HABBIK ONPENEIICHHUS COAECPKAHUSA B BOJE a30Ta
HUTPUTOB.

PeakTuBbI H pacTBOpHI

1. Ocnosnot cmandapmmuulti pacmeop azomucmoxucioco nampus (NaNO,),
comepakammii 0,1 Mr numpummnozo azsoma B 1 cm® pactBopa. J{JIs €ro NPUrOTOBICHUS
0,4927 r xumuuecku uncroro NaNO, pacTBopsroT B MepHO# ko6e Ha 1000 cm?, mo-
BOJ OOLIMI 00BEM O METKHM JUCTHILIMPOBaHHOW Boaou. IlpenmouturenbHee uc-
nonb3oBath ['CO.

2. Pabouuti cmandapmusiii pacmeop NaNQO,, TOTOBAT pa3BeIEcHUEM OCHOBHOTO
B 10 pa3. 1 cM® Takoro pactBopa comepskut 0,01 MI HUTPUTHOTO a30Ta.

3. Peaxmue I'pucca. OOBIMHO TOJIB3YIOTCS CYXHUM IpernapaToM, H3rOTOBIIsE-
MBIM MPOMBIIIIEHHOCTHI0. [Ipy HEOOXOAUMOCTH €ro MPUTOTOBIISAIOT B Jaboparopuu
W3 CIEeAYIIMX NBYX pacTBopoB: a) 0,2 r anbda-HadTUIaMUHA PACTBOPSIOT B HE-
CKOJIbKMX KaIUISX JIEASHON YKCYCHOM KHMCIIOTBI M CMEIMBaroT co 150 cm® 12%-noit
YKCYCHOM KUCIIOTHI; 0) 0,5 T cyabhaHuIoBoi KUCIOTEI pacTBOPsAIOT B 150 cm® 12%-
HOM YKCYCHOW KHUCJIOTBhI. XpaHAT pacTBOPbl B TEMHBIX CKISIHKax. s paboThl mx
CMEUIMBAIOT B PaBHBIX O0bEMAX.

IIpuGops1 u mocyna

1. Ilepeuncinensl B n1abopatopHoit padote No 13.

2. Becwi nnst B3BEIIMBaHUS CyXOro peaktusa [ pucca.

3. Boosinas 6ans.

4. Dnexmponaumka.

IpuHuMn onpeaesieHUs

HuTpuThl 10CTAaTOYHO MAJIOCTOMKH, MOATOMY KOHILIEHTpAlUs MX B €CTECTBEH-
HBIX YCIIOBUSAX KpalHE Maja.

[TpuHIMn onpeneneHust CoAep>KaHus B BOJAE HUTPUTOB 3aKJIIOYAETCS B 00pa3o-
BaHWUU JMA30COCIMHEHUN MPU Peakuuu CyIb()aHUIOBON KHUCIOTHI, BXOJAIIEH B CO-
cTaB peakTuBa ['pucca, 1 HUTPUTOB, MPUCYTCTBYIOUX B Mpode. J(nazocoeaunenus,
B CBOIO OYEpE/lb, BCTYMAIOT B PEaKUUIo ¢ ab(a-HadpTUIaMUHOM (TOKE HaXOIAIINM-
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csl B cOCTaBe peakTuBa ['pucca), 00pasys OKpacky sSIpKO-pO30BOro IBera. Peakiuu

MIPOTEKAIOT TI0 YPABHCHUSIM:
SO,0H SO,0H

CH,( +HNO,—>CH +H,0(38)
NH, N = NOH

SO,0H SO,0H
C.H,( +C\H,NH, > C,H +H,0(39)
N = NOH N=N-C,H,NH,

Xoa onpeaesieHUst

IHoaroroBka rpaayupoBOYHBIX PACTBOPOB

['OTOBAT rpazyupOBOYHBIE PACTBOPHI (3TAJOHBI), XOJOCTYI0 U HUCCIEIYEMYIO
poOBI B COOTBETCTBUU ¢ TabopaTopHOit paboToit Ne 13.

Ecnu 0XugaeMoe KOIMYECTBO HHUTPHTOB Oonee 0,2 mr/mm®, mpoly mepen
OTIpe/ICNIEHUEM ClIeAyeT pa30aBUTh.

IoaroroBka K KOJIOPMMETPUPOBAHMUIO

1. B kaowcoyro konby BHOCAT Cyxou peakTuB ['pucca (Miau pacTBOp 3TOrO peak-
TUBA):

Ha 100 cm® mpo6s1 — 30 mr (5 cm?),

Ha 50 cm® mpoOsI — 15 mr (2,5 cm?).

2. OcTOpOXKHO, HE B30ANTHIBasi, KPYrOBBIMHU [IBIXKCHHSIMHU IEPEMEIINBAIOT
PacTBOPBI U CTaBAT KOJIOBI HA OEJIbIil (POH.

3. YcronuuBas okpacka nossiserca yepe3 45 muH. {11 yCKOpeHHs 3TOro
rpoliecca KoJja0Obl ¢ pacTBOpaMH MO>XKHO HarpeTh Ha BOJSHOM OaHe (Temmeparypa Bo-
16l B 0aHe 1o/DKHA ObITh He 6onee 70 °C).

KosiopumerpupoBanue

1. KonopumeTpupyroT Jr00bIM CIOCOOOM, YKa3aHHBIM B J1a00paTOpHOM paboTe
Ne 13. Ilpu xkonomerpupoBaHuu Ha criekrpodoromerpe unu OIK ucnonb3yroT Kro-
BETHI JUIMHOUN 50 MM, ornipeiesieHue MPOU3BOIAT MPU JJIMHE BOJIHBI 540 HM.

2. Ecnu ipoObl OIOTPEBANIUCH, UX 0Xaxcoarom 10 KOMHATHOM TeMIIepaTyphl,
Y TOJIbKO TOTOM HNPUCTYNAIOT K KOJOPUMETPUPOBAHUIO.

Boruucienue pe3yJibTaToOB

Pe3ynbTaThl pacCUUTHIBAIOT IO COOTBETCTBYIOIIMM BapUaHTy crioco0y ¢hopmy-
naMm 23, 25-27, uau CHUMAIOT € TPaJyupOBOYHOTO (KaTMOpPOBOYHOTO0) rpaduka.

He3aBucumMo oT croco0a KOJIOPUMETPUPOBAHUS, PE3YJIbTaThl OKPYIJISIIOT 10
Henbix 3HadeHuit Mxr u 0,001 mr/om?.

dopma npeaocTaBJeHUsI OTYETHBIX MATEPHAJIOB

[IpencraBnsieTcst B ToM xe opme, 4To U B JlabopaTopHoi padoTe Ne 13.

Bonpocsl 17151 camonpoBepKu

1. Ha yem ocHOBaH NPUHIMII ONIPEAEIICHUSI HUTPUTOB B BOJIE?
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JlaboparTopnass padora Ne 17. OIIPEJAEJEHUE COIAEPKXAHUSA B BOJIE
HUTPAT MOHOB ¢ canuunjioBoil KHCJIOTOM

eab paboThl — OJTyYEeHUE HAaBBIKA OMPEICIICHHS COACPKAHUS B BOJIE HUTPAT
HOHOB.

PeakTHBBI U PacTBOPBI

1. Ocnosnou cmandapmuvwlil pacmeop Humpam uonos. Hasecky (0,1631 r) ka-
JUsL a30THO-KKCIIOTO, MPEABAPUTENBHO BbICylIeHHOTO npu 105 °C nomemaroT B cTa-
KaH BMeCTUMOCTEIO 100 cM?, pacTBopsoT B 50 ¢M® IMCTUIIMPOBAHHOM BOMBI, IIEPE-
HOCAT B MEPHYIO KOJIOY BMECTUMOCTBLIO 1000 ¢M> U TOBOAAT 10 METKH AMCTUILIUPO-
BaHHOM Bomoi. 1 cM® comepxut 0,1 Mr HUTPaT-UOHOB. PacTBOp yCTOMYMB B TeUeHHUE
3 mecsnes. [IpeanouturenbHee ncnob3zoBaTth ['CO.

2. Pabouuii cmaunoapmmuulii pacmeop Humpam UOHO8 TOTOBST pa3BElICHHEM
ocHoBHOro B 10 pa3. 1 cm® pabouero pacrsopa comepsxur 0,01 MI HUTpAT MOHOB.
PacTBOp roTOBAT B JIeHH MPOBEACHUS aHAIM3A.

3. Pacmeop canuyunosoti kuciomur (O-euopokcubensounoti). Hapecky (1 r)
CAJIMLIUIOBOM KHMCIIOTHI IIOMEMIAIOT B CTaKaH BMeCTUMOCTHI0 100 cM?, pacTBOpSAIOT B
50 cM® 3TUIIOBOTO CIIUPTA, IIEPEHOCAT B MEPHYIO K010y BMecTHMOCTRIO 100 cM?, mo-
BOJIAT /IO METKH 3THJIOBBIM CIUPTOM. PacCTBOp rOTOBAT B ICHH UCIIOJIL30BaHUS.

4. Pacmeop euodpoxcuoa nampus u cechemosou coau. 400 T ruapokcuaa
HaTpus U 60 T CErHETOBOM COJIM MOMEIIAIOT B CTaKaH BMeCTUMOCTHIO 1000 cm?, pac-
TBOpsI0T B 500 ¢M’ OMCTUILIMPOBAHHON BOJBI, OXJIAXKIAKOT, IIEPEHOCAT B MEPHYIO
K010y BMeCcTUMOCTEIO 1000 cM® M OBOAAT 10 METKM JUCTUILIMPOBAHHON BOIOM.

5. Cycnenzua euodpoxcuoa amomunus. 125 T aqrOMOaMMOHUIHBIX WU
AJTFOMOKAIMEBBIX KBACLIOB PACTBOPSIOT B 1 1M IMCTHIIMPOBAHHOM BOJBI, PACTBOP
HarpeBaroT 10 60 °C 1 MEIJIEHHO MPU HEMPEPHIBHOM MEPEMEITUBAHUH MTPUOABIISIIOT
55 cM® KOHIIEHTPUPOBAHHOIO PACTBOpA aMMHaKa. J[al0T CMECH OTCTOSATHCS OKOJIO 1
yaca, GUIbTPYIOT U MPOMBIBAIOT OCAJIOK THJIPOKCHUIA AJIFIOMUHUSI MHOTOKPATHOM Jie-
KaHTallue TUCTUILTMPOBAHHON BOJION J0 MOJHOTO yAaJICHUS] CBOOOIHOTO aMMHAKA.

6. Cepnas xucioma KOHYeHmpUupOBaHHAasl.

7. CepHokucnoe cepebpo.

IIpuGops1 u mocyna

1. Ilepeuucnensl B 1aboparopHoii padote Ne 13.

2. Cmakan4uku 05 836€UUBAHUL.

3. Cmaxanvt mepmocmouixue.

4. Yawxku svinapusie papgoposvie d=7,5 cM — 10 yrciIy Ipoo IUIOC OHA.

5. Qunvmpul 0b6e33o0nennbie «Oenas JISHTay.

6. Boosanas oamus.

OOmue cBegeHnst

Meroavka TipeaHa3HadYe€Ha Il BBIMNOJHEHHUS W3MEPEHUM MAacCOBOW KOHIICH-
Tpaiuu HUTpaT KOHOB OT 0,1-10 Mr/aM® B IPUPOAHBIX U OUMIIEHHBIX CTOYHBIX BOJAX
(hOTOMETPUYECKUM METOIOM.

Ecnu MaccoBasi KOHIIEHTpallMsl HUTpaT MOHA B aHAJIU3UPYEMOU MpoOe MpeBbI-
maet 10 Mr/aM>, To Komyckaercs pa30aBIeHHE IPOOEL.
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Memraromuye BIUSHUS, OOYCIOBIEHHBIC MPUCYTCTBUEM B3BEIIEHHBIX OKpa-
[ICHHBIX OPTaHMYECKHUX BEIIECTB, XJOPHAOB B KOJUYECTBAX, MpeBbimaronmx 200
MI/aM°, JKene3a B KOHIEHTpalusax 6osee 5,0 Mr/aM°, HUTPUTOB NpPU COAEPKAHUM
cBbite 2,0 Mr/aM® YCTpaHsIOTCS CIENUaabHOM 0AroToBKo#M mpoos! (Tabmuua 13).

Ilpoba 600b1 He OdondicHa noosepeamvcsi 8030€UCMBUI0 NPSMO20 COJIHEYHO20
ceema.

Tabmuua 13 — OcB00OXI€eHNE OT MEMIAIOIIETO BIUSIHUSI

L\f/en ®akTopsl MPOOEI VYcerpanenue
B3Bemrennsie Bemectsa, | K 150 oM’ mpoObl 100aBIAIOT 3 oM’ TUJIPOKCHUIA QITFOMHUHUS,
1 OKpacka, ene3o (>5,0 | mpoOy mepeMemmBaw, MalT OTCTOSTHCS, QWIBTPYIOT dYepes
Mr/am°>) bunbTp «Oenas JIeHTa», oTOpachiBas IEPBBIC MOPIUHU HUILTPATA.
Xiopuihi B xone ananmuza 100aBISIOT CEPHOKUCIIOE cepedpo B KOIMYECTBE,
2 (>200 wr/a®) SKBHUBAJIIEHTHOM COJIEpXaHUIO XJopuia-uoHa. Ocalok Xjiopuaa
cepebpa OTQMIBTPOBBIBAIOT Yepe3 GriIbTp «Oesias JICHTay.
Hurputsl K 20 cM® npo6sl 106aBIsIOT 9,05 I' CEpHOKHUCJIOTO aMMOHHS U
3 > 2.0 mr/av) yHapuBaloT JOCyXa Ha BOASHOW OaHe, TIOBOAAT IO MEPBOHAYATb-
’ HOTo 00beMa JUCTHIUTMPOBAHHON BOJIOM.

ITpo6sr Boasl (006eM He MeHee 200 ¢M>) OTOMPAIOT B CTEKJITHHBIE WIIU TIOJIH-
ATUJICHOBBIEC OYTHUIH, IPEABAPUTEIILHO OMOJIOCHYThIE OTOMPAaeMON BOJIOM.

Ecnu onpeznenenre HUTPATOB MPOU3BOAAT B JIeHb OTOOpa MpoOkI, TO KOHCEP-
BUpoBaHue He Tpedyercs. Ecnu npoba He OyaeT npoaHanu3upoBaHa B JIeHb 0TOOpA,
TO €¢ KOHCEPBHPYIOT NOOABIEHMEM KOHLEHTPMPOBAHHON CepHOM Kucaorsl (1 mm3
Bozel — 1 cm® H,SO4 koni.). KoncepsupoBanHas mpo0a MOXKET XPaHUThCS He Golee
2 cytok npu temneparype 3-4 °C.

IpuHuMn onpeneieHus

DOTOMETPUUECKUIT METOJl ONPEACICHUSI MAacCOBOM KOHIIEHTPALMU HUTPAT
HMOHA OCHOBAH Ha €ro CroCOOHOCTH MPU B3aMMOJCHCTBUM C CATUIIMIIOBOM KHUCJIOTOMN
00pa30BBIBATH KEITOE KOMILJIEKCHOE COCIMHEHUE, MHTEHCUBHOCTh OKPAcCKH KOTOPO-
ro MPOMOPIMOHATbHA KOHIICHTPAIIUU HUTPAT UOHA.

YyscrBurenbHocTh MeToaa 0,01 MT/ M .

Xoa onpenesieHUst

IHoaroroBka rpaayupoBOYHBIX PACTBOPOB

1. TOTOBAT TpagyrpoOBOYHBIC PACTBOPHI (ITATOHKI), XOJIOCTYIO U UCCIETYEMYIO
poObI B COOTBETCTBUHM ¢ JabopaTopHOit padoToit Ne 13.

2. Uccnenyemyto mpoby (100 cm?) mpu HE0OXOIUMOCTH 00padaThIBAIOT B CO-
oTBeTCTBUH ¢ Ta0u. 13 (00beM MPOOBI MOKHO YMEHBIIUTHL 10 5,0-10,0 cM®, B 3aBu-
CUMOCTHU OT KOHILICHTPALIMX HUTPAT MOHOB B BOJIE).

IloaroTroBka K KOJOPUMETPUPOBAHMIO

3. TlepeHOCAT MOATOTOBJIEHHBIE PACTBOPLI U TIPo0y o6bemoM 10 cm® B dapdo-
POBBIE YaIlIKH.

4. JloGaBisroT 2 cM® PacTBOPa CANUIMIOBOM KUCIOTHI ¥ BBIIAPMBAIOT B (hap-
(b opoBOIf Halllke Ha 80051HOU bane docyxa.

5. OxJtaxaarT CyXou OCTaToK.
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6. CMEIMBAIOT CYyXOH OCTAaTOK C 2 CM> CEPHOM KMCIIOTBHI M OCTaBJISAIOT Ha 10
MUH.

7. Pa36aBisior coaepxkumoe yamku 10-15 cM® aucTUIIIMpOBaHHON BOIBL.

8. IIpunuBaror mpubmM3KuTENLHO 15 ¢M® pacTBOpa rMpIOKCHMIA HATPUS U Ce-
THETOBOM COJIH

9. TlepeHOCAT COAEPKUMOE YaIlKU B MEPHYIO KOJIOY BMECTHMOCTBIO 50 cM?,
CMBIBasi CTEHKH YaIlIKU JUCTUIUITUPOBAHHOMN BOJOM.

10. OxnaxxaarT pacTBOPHI U MPOOY B XOJIOIHOM BOJE 10 KOMHATHOM TeMIiepa-
TYPBL.

11. JoBoasT o0beM TUCTHUIUIMPOBAHHOM BOJIOM 710 MeTKH (50 CM3).

KosopumerpupoBanue

12. KonopuMeTpupyoT JIFOOBIM CIIOCOOOM, YKa3aHHBIM B JJa0OpaTOpHOM pado-
te Ne 13. Ilpu komomeTrpupoBanuu Ha criektpodotomerpe win OIK ucnonas3yror
KIOBETHI IIMHOM 20 MM, ONIpeaeseHre MPOU3BOIAT NPH IIMHE BOJIHBI 410 HM.

Boiuucienue pe3yJbTaToB

Pe3ynbTaThl pacCUUTHIBAIOT IO COOTBETCTBYIOIIUM BapUaHTy coco0y Gopmy-
nam 23, 25-27, uiu CHUMAKOT C TPaAyUpPOBOYHOIO (KaJuOpOBOYHOTO) rpaduka.

He3aBucumMo oT crocoba KOJIOPHUMETPUPOBAHUS, PE3YJIbTaThl OKPYIJISIOT J10
nesbix 3HadeHuii Mxr 1 0,01 mr/am?.

dopma npegocTaBiieHNsl OTYETHLIX MAaTEPUAJIOB

[IpencrasnsieTcs B Toi e dopme, uTo U B TabopaTopHoi padote Ne 13.

Bonpocsl 1151 camonpoBepKu

1. Ha yem ocHOBaH MPUHLHUI ONPEIEIECHUS HUTPATOB B BOAE?

JlaGopaTopnas paboora Ne 18. OIIPEJIEJIEHUE COAEP KAHUSA KEJIE3A B
BOJIE ¢ ucnoJib30BaHMEeM POJAAHHUCTBIX COJIeil

eab paGoThl — MOJYYUTH HABBIK ONPEEICHUS COJIEPXKAHUS B BOJE pa3iiny-
HBIX (hopMm xerne3a.

PeakTHUBBI U pacTBOPbI

1. OcnosHoti cmanoapmublil pacmeop dicenesa, coaepxaimuii 0,1 mr xxene3a B 1
cM®. PacTBOp TOTOBAT U3 KeIe30aMMOHUMHBIX KBacoB Fey(SO4)3(NHy),SO,-24H,0
WM Kene3okanueBbix KBacloB Fex(S04)3-K,S04:24H,0. KonuenTpanus »xene3a B
pacteope 0,1 mr B 1 cm®. Jlns mpuroToBeHHs TaKOro pacTBopa OEpyT HABECKY
0,8636 r )xenezoammoHuiHbIX Win 0,9024 r. xKene30KanneBbIX KBACIIOB U PacTBOPSI-
10T B MEpHOI Kobe Ha 1 aM® cHavana B HEGOIBIIOM KOJIMYECTBE AUCTUILIUPOBAHHOMN
BOJZIBL, 3aTeM H00aBIAIOT 5 cM® KoHUenTpupoBanHoit HCl u moBogsr oOummii 06bem
pacTBOpa 40 METKU JUCTUUIMPOBAHHOW BOAOM.

2. Pabouuti cmanoapmmuwiii pacmeop dicene3a TOTOBAT pa3BeICHUEM OCHOBHOTO
B 5 pa3. 100 cM® OCHOBHOrO pacTBopa »eje3a IMEPEHOCAT B MEPHYIO KOJIOy Ha
500 cM® ¥ TOBOAST 10 METKHU TUCTUJUIMPOBAHHON BOAOM. 1 cm’ pacTBOpA CONEPHKHUT
0,02 Mr noHoOB kene3a. PacTBOp roTOBAT B I€Hb NPOBEACHUS aHAIN3A.

3. 50%-1i pacmeop pooanucmo2o aMMOHUS ULU POOAHUCTO20 KATUAL.

4. Pacmeop consnot kucromol (1:1 no obwvemy).

5. llepcynvgham ammonus (NHy):S,0s.
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Bce peakTuBbl 1OJKHBI OBITH TPOBEPEHBI HA OTCYTCTBHE B HUX IIPUMECEH Ke-
nesa.

IIpubGopsI 1 mocyna

[Tepeuncnens! B maboparopHoii padote Ne 13.

Oo01ue cBereHu

XKeneso conepxurcs B Boxe B popme okucHoro (Fe**) u zaxucuoro (Fe?") xe-
7e3a, JIETKO OKUCIISIONIETOoCs B OKucHOe. Ha okuciienne 3aTpadynBaeTcsi OOJIBIOE KO-
JUYECTBO KHUCIOPOAa, OITOMY OCOOEHHO CTPOTO HAJ0 CIEIUTh 3a COJCPKaHHEM
’Kese3a, B MEePBYI0 ouepeb 3aKUCHOTO, B PHIOOBOJIHBIX 3MMOBAJIbHBIX MpYJax, Te
MOJIO0 JIBJIOM MOKET CKJIaJIbIBaThCsl HEOIAronpusTHBIN ra3oBbiid pexkum. [lpu coenu-
HEHUU OKHCHOTIO KeJie3a C TYMHUHOBBIMU KUCJIOTAMH, PACTBOPEHHBIMH B BOJI€, BbIIA-
JTaeT PBIXJIBIN OYPBIM 0CaJIOK.

Copeprkanue xeie3a B BOJIE MOXKET MU3MEHATHCS OT JECSTHIX M JIaKe COTHIX
noueit mr/am® 0 1ecaTkoB Mr/aM® (B MOJ3eMHBIX BOJAX).

Kenezo — ku3HEHHO HEOOXOIUMBIN dJeMEHT. B TO ke BpeMs cojepskaHue
€ro B KOJMYECTBAX, MPEBBIMIAIONINX ONTHUMAIbHBIC BEIMYWHBI, MOXKET MPHHECTH
BpeJ W MPUBECTH K THOENH THAPOOHOHTOB. BpemHoe aeiicTBre M30BITOYHBIX KOJIH-
YECTB JKeJe3a MOBBIMIASTCS B KUCIION Cpeie.

IpuHumun onpeeneHust

OxkucHoe (TpexBaJIEHTHOE) JKEJIe30 B KUCJIOW Cpesie pearupyer ¢ J00aBIIsieMbI-
MU B TpO0Yy PacTBOPUMBIMHU POJAHUCTBHIMU COJISIMHU, 00pa3ys KOMIUIEKCHOE COEIMHE-
HUE, OKPAILIEHHOE B KPACHBIH 1IBET.

FeCl, +3NH,CNS = Fe(CNS), +3NH ,CI(40)

WMHTEHCHBHOCTH OKpPaCcKH MPOTOPIIMOHAIEHA KOHIICHTPAITUH Kelle3a B BOJIC.

Bnauyasne, mo BO3MOXXHOCTH cpa3y nociie oToopa rnpoOsl (B IPOTUBHOM ClIy4ae,
€e Ha/Ie)KHO KOHCEPBUPYIOT) HAXOAAT KOHIICHTPAITUIO OKHCHOTO JKeJIe3a.

Jlnst ompeneneHus KOHIICHTPAIMKA 3aKUCHOTO (ABYXBAJICHTHOTO) JKeJie3a €ro
IPEeIBAPUTETFHO OKUCIISIOT IO TPEXBAJICHTHOTO M OMPEACISAIOT TaK Ha3biBaeMoe 00-
mee xejeso, T. €. cymmy Fe*' + Fe?*. MaccoByro KOHIIEHTPAIMIO 3aKUCHOTO JKeye3a
HAXOJIST MO PA3HOCTU MEXIY OOIIMM U OKHCHBIM KEJIE30M.

Xoa onpeneseHust

IMoaroroBka rpajynpoBOYHBLIX PACTBOPOB

['oTOBAT rpamyupoBOYHBIE PACTBOPHI (ITAJIOHBI), XOJIOCTYIO U HCCIETYyEMYIO
poObI B COOTBETCTBUU C JabopaTopHOil paboToit Ne 13.

IMoaroToBKa K KOJIOPHMETPUPOBAHUIO

BHauane onpefensor coaepKaHue OKUCHO20 KeNe3a.

Jlns smoeo:

1. Bo Bce k010bI ¢ TpoOaMu M pacTBOpAMHU CPaBHEHHS JOOABISIOT PacTBOP
HCI (1:1):

Ha 100 cm® mpo6er — 2 cm’.

Ha 50 cm® mpoOsI — 1 e,

2. [Ipubasnstot pacTBOp pomanuctoit comu (50%-Hebrit).

Ha 100 cm® mpo6e1 — 2 cm’.

Ha 50 cm® poOsI — 1 e,
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3. OcropoxHO, HE B30aNThIBas, KPYroBbIMH JBHKEHUSMH MEPEMEIINBAIOT
pPacTBOPHI U CTaBST HA OeJbIil (OH.

YcronuuBas okpacka nossisiercs yepes 10 MuHyT.

[Tocne ompeneneHus B mpoOe OKUCHOTO KeJe3a onpeodessiom oobujee cooep-
Jrcanue dfcenesd.

Jlns smoeo:

1. JoGagnstor B mpody 200 Mr mepcynbdara aMMOHUS, YTOOBI OKUCTHUTH 3a-
KHCHOE K€eJIe30 B OKHCHOE;

2. Onpenensitotr cojiepkanue ooueco ((HhakTUUECKH, OKUCHO20) Kelle3a TOUHO
TaK, KaK yKa3aHo BbIIIIE.

Ecnu paboraror ¢ ogHO#l npoOoi, U HA OKUCIEHHE 3aKMCHOTO JKelie3a YIILIO
HEMHOTO BPEMEHH, MOXKHO HCIIOJIb30BaTh TE€ K€ TPaJlydUpOBOYHBIE PACTBOPHI, MpHU
aHaJIu3e cepuu Npod rpaJlyupOBOUYHBIE PACTBOPHI TOTOBAT 3aHOBO, OJHOBPEMEHHO C
npoOaMH.

KonopumerpupoBanue

KonopumetpupyroT m00bIM c1oco00M, YKa3aHHBIM B 1abopaTopHoil pabote No
13. Ilpu xonomeTpupoBanuu Ha criekTpodoTomeTpe uin O@IK UCHoNb3yIOT KIOBETHI
nuHor 50 MM, onpeniesieHue MPOU3BOIIT NPU JyIMHE BOJIHBI 490 HM.

BoiunciieHue pe3y/ibTaToB

1. Pe3yabpTaThl pacCUMTHIBAIOT IO COOTBETCTBYIOIIUM BApUAHTY CIIOCO0y (op-
mysam 23, 25-27, Uy CHUMAIOT € TPayHUpOBOYHOIO (KAIIMOPOBOYHOTO) rpaduka.

2. Jlns BbIUMCIEHUS 3aKMCHOM (DOPMBI XKelle3a U3 OOIIEro jkejae3a BHIYMTAIOT
CoJIepKaHUE )Kelle3a OKMCHOTO.

3. HezaBucumo ot croco6a KOJOPUMETPUPOBAHUS, PE3YJIbTAThl OKPYTJISIOT J10
nensix 3HaueHuit Mxr u 0,01 mr/om>.

dopma npeaocTaBjIeHUS OTYETHBIX MATEPUAJIOB

[Ipencrasnsiercst B Toi *e (opme, yTo U B TabopaTtopHoi padote Ne 13.

Bomnpocs! Aj1s1 caMmonipoBepKu

1. KakoBbI (popMBI 3k€11€3a, pACTBOPEHHOTO B BOJIE?

2. KakoB mpuHUUIT ONpeNeTeHUsl Keje3a, paCTBOPEHHOT0 B MPUPOAHBIX BO-
nax?

3. Kak npounsBecTn OKMCIEHNE 3aKUCHOTO JKEJI€3a B OKUCHOE?

4. Kak BBINOJHUTH KOJOPUMETPUPOBAHHE C MOMOILIBIO MAPHBIX LUIMHAPOB
IIpU ONpEICIICHUH Kelie3a’?

5. KakoBa mocnenoBaTeabHOCTh KOJOPUMETPUPOBAHUS TPOO C MOMOUIBIO
OOK?

6. Kak BBIUMCINTH KOJMYECTBO OKUCHOTO U 3aKMCHOTO JKEJIe3a B UCCIEAYEMOMN
BOzE?

JlaGopaTtopunass padora Ne 19. OIIPEJAEJIEHUE COIEPKAHUSA MOHOB
KPEMHMUA B BOJE

Lesap padoThbl — NOJYYUTh HABBIK ONPEAECICHUS COACPKAHUS MOHOB KPEMHHUS
B BOJIE.
PeakTuBbI M pacTBOpPbI

87



1. Cmanoapmuwiti pacmeop xpomosoxucnozo kams (K,CrOy), 1 cm® koToporo
cooTBeTcTBYET 10 OoKpacke 0,1 mr kpemuus. i1 npuroroBneHust pactsopa 1,347 r
BBICYIIIEHHOM 710 MOCTOSIHHOM Macchl nipu temneparype 100-105° xumudyeckn yucToi
comu K,CrO4 B3BEHIMBAIOT HAa aHATUTUYECKUX Becax. [[0AroTOBIEHHYIO HABECKY
PACTBOPSIOT JUCTHIUIMPOBAHHON BOJOW B MEPHOM KomOe Ha 1 mv’.

Ecnu pactBoputs B 1 am® auctummuposannoi Bogsl 0,6 T comu KyCrOy, To 1
cM® Takoro pacteopa OyJeT COOTBETCTBOBATH 110 okpacke 0,1 mr SiO,.

2. Pacmesop 6ypvl (NaxB40;7 -10H>0) 1%-1i.

3.Pacmeop monuboenogokuciozco ammonus 10%-i. J1jist IpUroToBICHUS 3TOTO
pactBopa B mumHap Ha 100 cm® momemaror 10 T KpUCTaJUIMYECKOTO pEaKTHBA
[(NH4)sM07024'4H>0] 1 pacTBOpsAIOT B HEOOJIBIIOM KOJUYECTBE TUCTUIUTMPOBAHHOMN
BOJBI Ha Xxonoje. Korna yepe3 HeKOTopoe BpeMsi BECh PEakTUB PacTBOPUTCS, 00bEM
pactBopa 10BoaAT 10 100 cM?. PeakTuB MOKHO XpaHHUTh HE 00JIee HEIEIH.

4. Pacmeop H>SO,; 50%-1i. K 50 cM® qMCTHIIIMPOBAHHON BOJBI OCTOPOKHO HE-
OOJIBIIMMY HOPIUAMHA NPHINBAIOT 50 ¢M> KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI.

IIpuGopsI 1 mocyna

[lepeuuncnensl B 1aboparopHoit padote Ne 13.

OO0uue cBeageHust

KpeMHuii npucyTCTBYET B BOJI€ B BUI€ MUHEPAIbHBIX U OPTaHUYECKUX COEIU-
HECHUM.

dopma coliepxKaHUg KPEMHHUS 3aBUCUT OT BelnnuuHbl pH npupoanoit Boasl. B
IIEJOYHBIX BOJAX KPEMHUM comepkutcs B Buje SiOs%, B KUCIBIX — B BUIE TUAPATHU-
POBAHHOTO KpeMHe3eMa. B OoJbIIMHCTBE MPUPOAHBIX BOJ KPEMHHMM HAXOAWUTCS B
KOJUTOUJTHOM CcOCTOSTHUM. COOTHOIIEHHE MEXAY pa3Iu4HbIMU (OpMaMU KPEMHHS B
OPUPOJHBIX BOJAX OYEHBb CII0KHO, MOITOMY OOBIYHO ONPENENSIOT €ro CyMMapHOE
CoJlepKaHueE.

Jlns onpeneneHus coiepKaHus KPEMHHUSI B BOJIE€ PEKOMEHIYETCSl KOJIOPUMET-
PUYECKUI METOJ.

[IpuHIMn onpeneneHus: coAep>KaHus KPEMHUS B BOJIE OCHOBAH Ha €ro crocoo-
HOCTH 00pa30BbIBATH C MOJMOIEHOBOKHUCIIBIM AMMOHHEM (WJIH APYTHUMH COJISIMU MO-
TMOIEHOBOM KHUCJIOTHI) B MPUCYTCTBUUM MUHEPAIBbHBIX KHCIOT KOMILIEKCHOE COEIU-
HEHHE — KpeMHeMOoJauOAeHOBYI0 KUCIOTY SiO;-12Mo0O;-nH,0, okpaiieHHy0 B
XKenTel uBeT. [loaydeHHYI0 OKpacKy CpaBHUBAIOT C OKPACKOM pacTBOpa XpOMOBO-
KHCJIOTO KaJlusl, UMUTHPYIOIIETO OKPACKy KPEMHEMOJINOAEHOBOM KUCIOTHI.

Meton npuMeHuM IS C1aOOOKpAIIeHHOW U COZepIKaIleld Majaoe KOJIMYECTBO
B3Beceil Bobl. B mpoTHBHOM cilyyae HEOOXOIMMO YMEHBIIUThH I[BETHOCTh BOJBI O-
HUM M3 CYIIECTBYIOIIUX METOJOB U OTPHIBTPOBATH BOAY C OONBIINM KOJIHMYECTBOM
B3BCILICHHBIX YaCTHII.

Xoa onpeaeeHust

IMoaroroBka rpagynpoBOYHBIX PACTBOPOB

1. TOTOBAT rpagyrpOBOYHBIE PACTBOPHI (ITATOHBI), XOJIOCTYIO U HUCCIETYEMYIO
poObl B COOTBETCTBUU C JJabopaTtopHoit padoToit Ne 13.

2. T'oTOBAT TPagyupOBOUYHBIE PACTBOPHI (3TAJIOHBI), BBOASI B MEPHBIE LUJIUH-
IPBI IO 71 CM° CTAHAAPTHOTO pacTBopa. ucmuniuposaniyio 600y ne 006asaaiom.
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3. [IpunuBaroT B 3TH HUIMHAPHI CO CTAHAAPTHBIMU PACTBOPAMU PACTBOP OYypHI:

Ha 100 cm® — 50 cM?,

Ha 50 cm®— 25 oM’

4. JloBoasT oOuuid 00beM BO BCEX IMUIMHApaX AUCTUUIMPOBAHHOM BOAOU 10
100 wu 50 cM?, HepPEMEIUBAIOT COAEPKUMOE LIIMHIPOB U TEPEIUBAIOT PACTBOPLI
B KOJIOBI 1 CTaBAT Ha Oenbiid (HOH.

IoaroroBka K KOJIOPUMETPUPOBAHUIO

1. BBoast B kosi0y ¢ rmpo0oit pacTBOp MOJIUOEHOBOKUCIOTO AMMOHHS:

na 100 cv® — 2 cm®

Ha 50 cm’— 1 om®

2. 106aBistoT B K0JI0y ¢ IpoOO pacTBOP CEPHOM KUCTOTHI:

Ha 100 cM® — 4 karun,

Ha 50 cm® — 2 xarum.

3. [lepeMemIMBAIOT IUIABHBIMU JABUKEHUSMH, OCTOPOKHO.

KosiopumerpupoBanue

KonopumetpupyroT m00bIM c1oco00M, YKa3aHHBIM B 1abopaTopHoil pabote No
13. Ilpu xonomeTpupoBanuu Ha criekTpodoTomeTpe uin O@IK UCHoNb3yIOT KIOBETHI
mMHOM 50 MM, onpeAeneHne NPON3BOIAT MPU JIMHE BOJIHBI 440 HM.

Boiuucienue pe3yJbTaToB

Pe3ynbTaThl pacCCUMTHIBAIOT MO COOTBETCTBYIOIIMM BapUaHTy Cioco0y Gopmy-
nam 23, 25-27, i CHUMAOT C TPaAyUupOBOYHOTO (KaaTuOpOBOYHOTO) rpaduka.

He3aBucuMo oT croco0a KOJIOPUMETPUPOBAHUSA, PE3YJIbTAThl OKPYTISIOT JI0
Hensix 3HaueHuit Mxr u 0,001 mr/ov’.

dopma npeaocTaBJIeHUS OTYETHBIX MATEPUATIOB

[IpencrasnsieTcs B Toii e dopme, uTo U B TabopaTopHoi padote Ne 13.

Bonpocsl 17151 camonpoBepKu

1. B kakoM BHJI€ BCTPEUYAOTCS B BOJIE COCAMHEHUS KPEMHUS?

2. KakoB npuHIMUII ONIPEAETEHUS KPEMHUS B IPUPOAHBIX BOJAX?

3. UeM MOKHO 3aMEHUTH MPU ONpPEACICHUU CTaHAAPTHBIM PacTBOP KPEMHHUS B
Boze?

4. Kakue cnocoObl KOJIOPUMETPUPOBAHUS MOKHO NMPUMEHUTH JJIsl Ompejesie-
HUSI B BOJE KPEMHUSA?

Jla6opatopnasi padora Ne 20. OINPEJEJEHUE MACCOBOM KOHIIEH-
TPAIOUU CYXOI'O OCTATKA

Heab padoTbl — TOIYYUTHh HABBIK OTIPEICTICHUSI MACCOBOM KOHIIEHTPAIUH CY-
XOT'0 OCTaTKa MPUPOTHBIX BOJ.

IIpu6ops! n mocyna

1. @apghoposvie yawiku UaMeTpoM 7,5 ¢M — 10 YUCITy TIPOO BOJIBI.

2. Mepuvie yununoper ua 100 umu 200 v’

3. Konuueckue xon6er Ha 250-300 cm® — HO umnciy npo0.

4. Ilnomnvle 6ymasicHvle hunompol.

5. Boosinas 6ams, *enaTeabHO C KOJTUYECTBOM THE3/I 110 YUCTY Mpoo.

6. Hacpesamenvuvie npubopul.
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7. Ananumuyeckue ecwl.

8. CywunvHolll wikag.

9. Dxcuxkamop.

IpuHuun onpeaeieHust

OO0 o01eM KOJIMYECTBE BEIIECTB, PACTBOPEHHBIX B BOJE, MOXKHO CYIUTH IO
BEIMYMHE TaK HA3bIBAEMOIO CYyXOrO OCTaTKa (B MI/AM’), KOTOPBIA IOIYYarOT IyTeM
BBITIAPUBAHUS MPOPUIHTPOBAHHON MTPOOKI BOJIBI, €€ BBICYIIMBAHUH TIPU TEMITEPATypPe
105 °C 10 moCTOSTHHOM MaccChl U MOCIIEIYIOMIETO B3BEIIMBAHMUS.

Cyxol 0CTaTOK XapaKkTepu3yeT COoAepKaHue B BOJIE HEJIETYUYUX PACTBOPEHHBIX
BelIeCTB (TJIaBHBIM 00pa3oM MUHEPaAIbHBIX) U OPTaHUYECKUX BEIECTB, TEMIIEpATypa
paznoxkeHust Kotopbix mnpebimaer 105-110°C. Yamie Bcero cyxoi oCTaTOK ompene-
JSI0T TpaBUMETPUYECKUM MeTosioM. [lepen ompezeneHreM cyxXxoro ocrtaTka mnpooy
HEO0OX0IUMO TMPOPMIBTPOBATH JUOO OTCTaWBATh JJIS OTACJICHHUS OT B3BEIIEHHBIX
BEILIECTB.

['paBuMeTpuueckuii (BeCOBOI) METOJ OCHOBAaH Ha OMNPEICIICHUH Beca BHICY-
IIEHHOT'O OCTaTKa, MOJY4YeHHOTO MOocie BhimapuBaHus npoOwl. [Ipu rpaBuMeTpuue-
CKOM OIPEJIEJICHUH CYXOT0 OCTaTKa CHauaja MPOBOAST BbITapUBaHUE OCHOBHOW Mac-
ChI IPOOBI, KOTOPask MOXKET cocTaBiATh 250-500 cm>. Jlanee OCTaBUIYIOCS YacTh IIPO-
OBl BBICYIIIMBAIOT BO B3BEIICHHOMW, JOBEJICHHOW /10 MOCTOSIHHON MaccChl yalike (cTa-
KaHe, TUIJIE) B CYIIWIbHOM miKady B CTaHAApPTHBIX YCJIOBUSX B JBa 3Tana. Ha mep-
BOM JTane BhICyIIMBaHUE MPoBOAAT npu Temreparype 103-105°C B teuenue 1-2 ya-
coB. IIpu 3TOM ypanstoTcsl Biara U BCE JIETy4YHE€ OPTaHUYECKHUE BEIIECTBA, OJIHAKO
COXpAaHSIETCS MMOYTHU BCSl KPUCTAIIM3ALMOHHAS BOJA COJEil — KpucTauioruaparos. Ha
BTOPOM 3Tare BhICYIIUBAHUE MPOBOAAT npu Temneparype 178-182°C takxke B Teue-
Hue 1-2 dacoB. B 3TUX yCIOBUSAX pa3iararoTcsi KpUCTAIIOTUAPATHI, 00Jiee MOJTHO HC-
NapsilOTCS U Pa3JIaraloTcsl OPraHMYEeCKUE BEIIECTBA, PA3JIAraloTCsl TaKkKE HEKOTOPBIE
COJIM — HampuMep, TUIPOKapOOHATHI 10 KapOOHATOB U Jlajiee A0 OKCHJIOB (YACTUYHO
WJIM TIOJTHOCTBIO). BennunHy cyXoro ocraTka onpeeistoT Mo pa3HOCTH MAacC OCTaTKa
npoObl O U TOCJE BBICYIIMBAHUSA, MPUYEM HHOT/IA BBINOJHSIIOT MPOMEXKYTOUHOE
B3BCIIMBAHUE — MOcCJe BbIcymmBanus npu temmeparype 103—105°C. B3pemnBanue
BBITIOJTHSIIOT HA aHAJTMTUYECKUX BECax ¢ MOrPEIIHOCThIO He Oosee =1 Mr (smyuie +0,1
Mmr). Ilepen B3BelIMBaHUEM THUTe€JIb HEOOXOJAUMO OXJIAAUTh IO KOMHATHOM TemIepa-
TYPBL.

Xoa onpeaesieHust

1. MoroT TIIaTENBHO BBICYIICHHBIE B CYIIMJIBHOM ITKady MpH Temmeparype
105 °C no noctossHHOM Macchl papPOpOBBIEC YAITKH.

2. B3pemmBatot haphopoBbIe YalIKK Ha AHATUTUYECKUX BECax.

3. OOpabaThIBarOT TJIOTHBIE OyMaXKHbIE (DUIIBTPHI TOPSUYEH JUCTHUILTUPOBAHHOM
BOJIOM JJI yJlaJI€HUs B3BEIIICHHBIX BEIIECTB.

4. ®uneTpyrot yepe3 5ti GuabTphl 150-250 cm® necneayemoii Boasl (B 3aBH-
CUMOCTH OT BEJIMYUHBI MPEJIOIaracMoro Cyxoro OCTaTkKa), OTOpachiBasi MEpPBBIC
nopumu punsrpata (20-30 cvd).
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5. Ot6uparor B xkonOy 100-200 ¢ puabTpaTa ¥ MOCTENEHHO, IO MEPE BbIIA-

pPUBaHUS KUAKOCTHU, MIPIIUBAIOT €ro B (apPopoByIO YaIIKy, TOMEIIEHHYIO Ha BOAS-
HY10 0aHIo.

6. BemmapuBarot punbTpat gocyxa 6e3 kuneuus.

7. BeicymmuBatoT (Iocie BBIMTAPUBAHKS) CYXOM OCTATOK B CYIIMJIBHOM MIKady
npu remneparype 105 °C 10 nocTositHHOM MacChl.

8. Hamku ¢ cyXuM OCTaTKOM OXJIAKJIAIOT U XPAHSAT B DKCUKATOPE.

9. B3pemmuBaroT OXJIAKACHHBIC YAIIKN C CYXHUM OCTATKOM Hd aHAJIUTHYCCKHX
BCCax.

BoiunciieHue pe3y/ibTaToB
Pacuer cyxoro ocratka B MI/amM° BEAyT 1o GpopmyJie

0= (a, —a,)*x1000 ®dopmyna 28
V b

rIe

@; — Macca YaIiki ¢ CyXHM OCTaTKOM, MT,

@y — Macca IyCTOM YalllKH, MT,

V — 00beM (puibTpaTa UCCIIeIyeMOM BOABL, BEIAPEHHBIHA B YalIKe, CM°,

1000 - ko> dunuenT mepecyera pe3yIbTaTOB aHanu3a Ha 1 aM® mccuenyeMoi
BOJIBI.

dopma npeaocTaBJIeHUS OTYETHBIX MATEPUATIOB

[IpencrasnsieTcs B Toi e dopme, uTo U B TabopaTopHoit padote Ne 13.

Bonpocsl 17151 camonpoBepKu

1. Urto xapakTepu3yeT BeJIMYMHA CYXOro OCTaTKa?

2. JIns yero mepes ONpeAesieHUEM CyXOro OCTaTKa MPOBOJAT (PMIIBTPOBAHME
npo6?

3. KakoB npvHIUIT ONIPENEIIEHNs CyXOIro OcTaTKa?

4. Kak paccuuTaTh BEJIMYMHY CyXOr0 OCTaTKa B UCCIEAYEMOU BOsIE?

Jla6opatopnasi paGora Ne 21. PACUET OBHIEH MWHEPAJIM3AIIMM,
onpeaejJeHUe KIacca U IPyNnbl NPUPOIHBIX BOJ

Heab padoThl — MOMYYUTh HABBIK pacyera OOIIe MUHEpaTu3aluu BOABI U
oTpeeIeHHs Kilacca, TPYIIbl U TUIA MPUPOIHBIX BOJI.

MarepuaJbl

Pesynbratel nabopatopusix padot 3-19.

OOmue cBegeHnst

CyMMa Bcex HalJICHHBIX MPU XUMUYECKOM aHAJIM3€ BOJbI MUHEPATHHBIX Be-
IECTB, BBIPAXKEHHAS B MI/AM® WM B I/AM®, MOKa3bIBAE€T OOIIYI0 MHHEPAIH3ALUIO
BOJ.

[To xapakTepy MUHEpATU3AMH TPUPOTHBIC BOABI MOIPA3ICISIOTCS Ha KIIaCChI
(o mpeobitaiaroieMy aHHUOHY) U IpyMIbI (TI0 MpeodiiaiaroiiemMy KaTuony). B coot-
BETCTBUU C 3THM BBIICISIIOT 3 Kjacca: euopoxkapOoOHammwlil (KapOoHamuwlii), C)ib-
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Gdamuwiii u xnopuonsiii. Kaxaslii n3 KIacCoB MOAPA3ALIAETCS Ha 3 TPYNIbI: Kalbyle-
8Y10, MACHUEBYIO, HAMPUEBYIO.

KpomMme Toro, B Ka’KJ10M U3 KJIaCCOB BBIJECISIOT €I1I€ U munbl BOJ.

IpuHuun onpeaeieHust

3Has copeprKaHue KalbIlUs, MarHus, XJIOPUIOB, CyJIb()aToB, ruapokapOOHATOB
1 KapOOHATOB B MI“JKB./IIM>, MOKHO PacCUUTATh KOJIMYECTBO HATPUS M Kalus Kak
Pa3HOCTh MEXKIYy CyMMaMH MEPEUHUCICHHBIX aHMOHOB M KaTUOHOB — PAaCUETHBIA Me-
TOJI.

YMHOXUB MOJYyUYEHHYIO BEJIMYUHY Ha 23, MEPEeBOJAT CYMMY KaTHOHOB HaTpHSs
¥ Kallisl, BRIPAXKEHHYIO B MI*OKB./IM> B MI/aM° (II0CKOJIEKY B IIPECHBIX BOJOEMAX CO-
nepxkanrie Na* 3HaUNTEeIILHO MPEBbIIIAcT KounuecTBo K').

CyMMa I'IaBHBIX MOHOB B MI/IM® AT MEHEPAIU3ALMIO, 110 IPeodIagaiomeMy
AHUOHY M KaTHOHY (B MI“3KB./IM’) OIIPENENSIOT KJIAaCC ¥ TPYIILY BOMIBL

Xox onpeiesieHUsi M BbIYKMCJIEHNE Pe3yabTaTOB

1. B TeTpanu no ruApOXUMHUN WIK HA OTACIHHOM JIUCTE pacuepurBarOT TaOIu-
1y 1o oopasiry tabia. 14.

2. BbINKUCHIBAIOT B TAOJIUILy MPOBEPEHHBIE MPENOJABATEIIEM PE3YIbTaThl TU/I-
POXHUMHUYECKOTO aHaJIM3a.

3. PacyeTsl BRIMOJTHAIOT MO/ TaOJUIIEH MO CIAEAYIOMEH CXeMe:

Y (Na* +K*)=> anuonos—» (Ca* + Mg*)=...meoxe/0om’ (3HAUEHUS TOZCTAB-

10T U3 Tpadbl 3, MT 5KB/ aM°).
Z(ch +K7") =23Z:(Na+ +K" ) =..me/om’.
Munepanuzayus.
> anuonos+ ) (Ca® +Mg* )+ > (Na* +K")=...m2/om’ (3HAUEHNs MOICTABIAIOT

u3 rpadbl 2, B Mr /am?).

Tabmmma 14 — Pacuer o6uieit MuUHEpann3amuu BOJIbI

T MAPOXMMHYECKHUE TTOKA3ATENN M/ M3 MT 3KB./TM>
1 2 3
Xaopuasl (Cl) 17,2 0,513
Cynbdartsl (SO4*) 36,4 0,757
I'unpokap6onatel (HCO3") 412,6 6,764
2 aHHOHOB 466,2 8,034
Kanpuii (Ca®") 93,5 4,665
Marnuit (Mg*") 14,9 1,184
Y KaJIbLUA U MarHust 108,4 5,849
Y HAaTpHsl M Kausi 50,3 2,185
MuHepanu3amus, Mr/am’ 624.,9 -
Kitace Bog [MupoxkapOOHATHBIM
I'pymnma BoJ KasbiueBas
Tun Box Hepsbiit HCO3>Y (Ca**+Mg?")

Ipumeyanue: BeTMYNHA MUHEPATM3AIMK PACCUUTHIBAETCA 110 rpade 2, B MI/aM>; Kiacc, rpymna u
THT BOJ OIpesiensercs o rpade 3, B Mr oKB./aM>.

4. B rpade 3 (Mr 5KB./IM) ONIPEAENAIOT XapaKTeP MUHEPATIN3ALNN:
Knacc 600 — no npeobraoarowemy anuony,
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I pynny 600 — no npeobnaoarowemy KamuoHy,
Tun Boa ONIPEACIIAIOT, UCXOS U3 CICTYIONTUX COOTHOIIECHUH:
Tun nepBblit: HCO; )Y (Ca™ +Mg™);

Tun Bropoii: HCO; (O (Ca™ +Mg* XD (HCO; + SOj_);
Tun tpetuit: ) (HCO; +S0; XD (Ca® +Mg* YunuCl )Na" .

b

Twun werBepThiii: HCO; =0

[Ipu ykazanuu THIa BojJ B CKOOKax j1aetcs ero opmyiia.
5. OnpenensitoT CTENeHb MUHEpAIN3AIMU, KJIACC KECTKOCTH M MEpPMaHraHart-
HOM OKHCIIIEMOCTH BOJI, MOJIB3YsICh Taou. 15-17.

Tabnuma 15 — Knaccuduxarnyst npupoaHBIX BOJ IO BETHYHUHE OOIIEH KECTKOCTH (TI0
O. A. Anekuny)

Knacc Bog OueHb MITKast Msrkas YMEpEeHHO Kectkas Otenp xecT-
JKecTKas Kasi
Heomoery | Mo 15 1,5-3,0 30-60 | 60-90 | Bomee9

Tabnuua 16 — Knaccudukaius npupoAHbIX BOJ [0 BEIUYHHE IEPMaHTaHATHOM
okuciasieMocTd (o O.A. Anekuny)

K N BenuurHa nepMaHraHaTHOM OKHCIISIEMOCTH,
JIaCC TIEPMAHTaHATHOW OKHUCIIIEMOCTH 3
mrO/om
Ouenp Manmas Ho 2
Mainas 2-5
Cpenuss 5-10
IloBrImeHHast 10-20
Bricokas 20-30
OueHb BBICOKAS Bbonee 30

Tabnuua 17 — Knaccudukarus npupoAHbIX BOJ M0 cTeneHn MuHepanuzaiuu (mo O.

A. Anekuny)

CreneHp MUHEpAIU3AIIUT BenuuuHa MUHEpaTU3aliu, M/ M’
Manas Jo 200

Cpennsis 200-500

IToBeIIeHHAS 500-1000

Bricokas Bbonee 1000

dopMa npegocTaBJIeHUsSI OTYETHBIX MAaTEPHAJIOB

3anoyIHEHHBIN OJ1aHK ¢ pacueToM oOIlel MUHepanu3anuu (1o oopasiry TalJ.
14.), c ykazaHueM KJjlacca U rpyMibl U TUMA BOJABI CIAETCS HA MOJNUCH MpernoaaBaTe-
0. YcTHOe cobeceioBaHle, TECTUPOBAHUE.

Bonpocsl 1151 camonpoBepKu

1. Kak paccunrars Beanuuny (Na™+K") B Mr okB./aM> u B Mr/mm>?

2. Kak onpeenuTp KiIacc ¥ rpyniy BOAbI?
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JlabGopaTopnas padora Ne 22. OIIEHKA KAYECTBA BO/IbI no ruapoxumuye-
CKHM IO0KA3aTeJsIM NPUMEHHUTEIbHO K HY’KI1aM PbIOHOTO X035 CTBa

Leab padoThbl — MOJYYUTh HABBIK COCTABIICHUS OIICHKH KadecTBa BOJIbI IO
THIPOXUMHUYECKHUM MMOKa3aTeNsiM, COrTIACHO JEHCTBYIOIMM HOPMaTHBAM.

MarepuaJbl

Pesynbratsl nabopaTopHsix padbot 2-21.

Xoa onpeneseHust

1. B Terpaau no ruipOXMMUN WIM HA OTAEIBHOM JINCTE PACUEPUMBAIOT TAOJIH-
Iy 1o o6pasiry Tad:i. 18.

Ta6muma 18 — OreHka kadyecTBa BOJBI MO TUAPOXUMHYECKUM IMOKA3aTeIsIM ITpUMe-
HUTEJIBHO K HYXKJIJaM PIOHOTO X035HCTBa

= OneHka pe3ysibTaToB: «t» - COOTBET-
A 3HayeHus o cteyer IIJIK «-» - He COOTBETCTByeT
== z 3
o =5 T = HI[K
= & JleTHue npy sl 5 & JleTHue npynbl
g 8 3UMOBaIb- byt g 2 | 3umoBaib- by
= g HbIE TIPYJbI ®dopeneBbie Kaprio- 8 2 | mpe TPy Abl Popere- Kaprio-
<= 2 Y p BBIE =I5 Y BBIE BBIE
Kucnopon He smxe | He Hmke
M/ Boinee 6,0 9.0 5.0 9,60 + + +
CO,, Mr/av’ 11{56 0 boree | 1510,0 0250 |797 |+ + +
HS, 3 OtcyTcTBUE Oreyr- Oreyr- 1,01 - - -
MI/ M CTBHUE CTBHUE
Oxwucn-Tb
nepMm. Ho 10,0 H010,0 Ho 15,0 8,63 + + +
mrO/nm?
Hutpurtsl,
+ + +
N/ 0,001 Ho 0,01 Ho 0,05 0,000
A3zoT ammo-
HUMHBIN, Jo 1,0 Jo 2,5 Jo 1,0 0,014 + + +
MrN/om?
Docdartsl,
MrP/ e - Jo 0,5 Jo 0,5 0,176 + +
Aeneso 00| e Goee 0,3 | J10 0,5 Jo2,0 |0388 |- + +
mee, MI/am
XKeneso 3ak. | He 6osee | He ©Oonee | He Gosee 0112 | - ) N
Mmr/om> 0,05 0,1 0,2 >
Keetkocte, | 3-7 2-6 5,849 + +
MT 3KB./IM
Hlenourocts | _ 1,5-2,0 1,835 | 6,764 - -
MT 3KB./IM
Xnopug, 10-30 10-30 10-30 172 |+ + +
MI/aM
Cymegatsi, | 5939 20-30 20-30 364 |- - -
MI/aM
pH 6,5-8,0 6,8-8,0 6,8-8,0 6,9 + + +
[Ipumeuanmue:
1. B tabnuie npuseaenst OOmme TpeOOBaHMS K BOJIE, TOCTYIAIONICH B IPYIOBBIE XO3SICTRA,
1 OICHKAa KadycCTBa I/ICCHCHOBaHHOI‘;I BOJHBI. OTpaCJ’ICBOﬁ CTaHOapT. OxpaHa mpupoabl. FI/IJIPO-
chepa. Boma nns mpyaoBeix (openeBsix M KaprmoBbix xo3sucTB. O6mume tpedoBanus. OCT
15-282-83. Mocksa 1983, 14 c.
2. Ilomumo mpusenerHoro B tadbu. OCT, ayis OIeHKH KadyecTBa BOJBI MO THIPOJIOTHUUECKUM
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= OneHka pe3ynbTaToOB: «+» - COOTBET-

2 3HavyeHus ) cryer IIJIK «-» - He COOTBETCTByeT
N 2 =

8 5 = £ K

S JleTHue npy bl o g JleTHue npyael

g 8 3UMOBaJIb- by g 2 | 3umoBaib- Dy

) Kapmo- B> Dopene- Kapmno-

z 3 HBIE TIPY /B Dopenesbie S 3 | HBIE OPYABI

= = BbIE = 2 BbIE BbIE

IIOKa3aTeCJIsIM MOKHO HUCIIOJIb30BaTh HOPMATUBEI, IIPUBCACHHBLIC B HpI/IJ'IO)KeHI/II/I 5.

3. TpeOoBaHus K Ka4eCTBY MUTHEBOI BOJIbI PETVIAMEHTUPYIOTCS CIEAYIOIIUMHU JOKYMEHTaMH.
['uruennyeckue HOPMAaTUBBI K KAYECTBY IIMTHEBOM BOJIBI, IIPOU3BOAMMON U II01ABAEMOMU 1ICH-
TPaJIN30BAHHBIMU CHUCTeMaMU BOJIOCHA0KEHUS, YCTaHOBJICHBI CanurapHo-
SMHUIEMHUOJIOTMYECKIMH NPAaBUIaMUA U HOpMaTHBaMH «l UTHEHHMYECKHnEe HOPMAaTHBBI U TpeOo-
BaHHS K 00eCredeHUI0 0e30NacHOCTH U (W) O€3BPEAHOCTH IS YyeloBeKa (aKTOPOB CPEIbI
obutanus» (CanlluH 1.2.3685-21). CanuTtapHO-3MHUIEMHOIOTHYECKHE TPEOOBAHHS K Kaue-
CTBY BOJIbl MHUTHEBOTO U XO3SHUCTBEHHO-OBITOBOTO BOJOCHAOxkeHHs ycraHoBieHbl CaulluH
2.1.3684-21 «CaHuTapHO-311UAEMHOJIOTHYECKHE TPEOOBaHUS K COJEPKAHUIO TEPPUTOPUI TO-
POJICKHX U CEJIbCKUX IMOCENEeHUH, K BOJHBIM 00BEKTaM, MUTHEBOM BOJIE U MUTHEBOMY BOJO-
CHAa0XEHHUIO HACENIEHUs, aTMOC(hEepHOMY BO3AYXY, IMOYBAM, KHJIBIM ITOMELIICHUSM, KCILTya-
TallMu MPOU3BOJICTBEHHBIX, OOIIECTBEHHBIX MOMEIICHUH, OPTaHU3allUuK U ITPOBEICHUIO CAHU-
TapHO-IPOTUBOSUIEMUUECKUX (MPOPUIAKTUUECKHUX ) MEPOIIPUATHIN.

2. 3aHOCST MOJIy4YEeHHbIE U MPOBEPEHHBIE MPENoAaBaTesieM KOHIEHTPAIMKU Be-
niectB, Hopmupyembix OCT, B pacuepueHHy0 TabIuILy.

3. ComnocTaBisioT KOHIIEHTPAIUU C MPEAEIbHO JOMYCTUMBIMU KOHIIEHTPAIIUSI-
mu (ITJIK).

4. CocraBnsitoT 0000IIAIONIYI0 XAPAKTEPUCTUKY PE3YyJIbTAaTOB TMAPOXHUMHUYE-
CKOro aHajau3a (3aKJIIOUYEeHHUE), aHaJU3UPYs COCTABJICHHYIO TaOJUIly U JaHHBIC
npeablIyIei padoThI.

IIpumep 3axnrouenus.

HccnenoBannas Boja, B COOTBETCTBUM ¢ Kiaccupuxarmein O.A. AnekuHa, mo-
BBINIEHHON MHMHEpanu3auyu (MUHepanu3anus pasHa 624,9 mr/ov’), rugpokapboHar-
HO-Kanbluesas nepsoro tana [HCO!3 > ¥ (Ca*" + Mg?")], yMepeHHO! KeCTKOCTH
(xecTkOCTh paBHa 5,849 wmr-oks./mv>. ITlepmaHraHaTHas OKHCIAEMOCTH (8,63
mrO/om’) — cpennss.

Conocrapiienne noiaydeHHbIX pe3ysbratoB ¢ OCT (OtpacneBoil cTaHaapT.
Oxpana npupoasl. ['mapocdepa. Boga mist npynoBeix ¢GopeneBbIX U KaproBBIX XO-
3siicTB. OOmume tpedoanusi. OCT 15-282-83. Mocksa 1983, 14 c.) mokazaio cre-
TyIoLIee.

[To GONBIIMHCTBY HCCIIeIOBAaHHBIX HOpMUpyembix ykazanHbiM OCT mokazare-
Jiel Bo/Ia OTBEYAET TPeOOBAHUSM JIsl BCEX BUJIOB MPY/IOB.

Benmnuuna (ykaszvieaemcs Hazéanue coOmeemcmeyiouwux 2UOPOXUMUYECKUX
91eMeHmMO8 U UX NOJIyYeHHble 3HAYeHUsl) COOTBETCTBYET TPeOOBAHUAM JIJIsi 3MMOBAIb-
HBIX W JICTHHX KapITOBBIX MPY/IOB, HO HE MOAXOAMT JIJIS JICTHUX (OPEIICBHIX.

Konuentpanusi (ykazvieaemcs HazéaHue COOMBEMCMBYIOUUX SUOPOXUMUYEe-
CKUX D1eMEHMO8 U UX NOJIYYEeHHble 3HAYeHUs ) TIPEBBIIIAET AOIMYCTUMBbIE TPAHULIBI JIs
BCEX BHJIOB MPYIOB.
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Kpome Toro, oOHapy:xeH cepoBosiopo. VccienoBanHas Boja HE MOXKET ObITh
MCIIOJTh30BaHA B PHIOOXO3SIMCTBEHHBIX IMEIAX 0€3 MpeBapUTEILHON OYUCTKH U adpa-
117078

dopma npeaocTaBJeHUsI OTYETHBIX MATEPHAJIOB

3anoHEHHBIN OJIAaHK 1O OIIEHKE KadecTBa BOJHI (TI0 oOpasiry Tabm.18), ¢ 3a-
KJIFOUCHHUEM CIAaeTCsl Ha MOAMNKCH MPEToIaBaTelto. Y CTHOE cOOeCe0BaHNE, TECTUPO-
BaHWE.

Bonpocel 1j11 caMmonpoBepKu

1. 1715t uero HeOOXOAMMO MPOBOAUTDH OIIEHKY KaueCTBa BOJIbI?

2. Kakue cyniecTByrOT HOpMaTUBBI KaueCTBA BOJIbI, UCIIOIB3YEMOU ISl TUThE-
BBIX HYX[?
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YACTb 2. MOPOOMETPHUSA O3EPA

JlaGopaTopnas padora Ne 23. IlocTpoeHue 0aTMMETPHYECKOT0 MJIAHA (CXEMbI)
o3epa

eab padoThl — MOJYYUTHh HABBIK OMPEACIICHHUS] OCHOBHBIX MOpQoMeTpuUe-
CKHX XapaKTepUCTHK 03epa.

OO0ume cBeaeHus

IIpaBuiia opopmiieHus YepTexen

Mopdomerpudeckue uzmepenus (0T rped. «morphé» - ¢popma + metred - me-
pI0) MPOU3BOIATCA Ha bamumempudeckux nianax (0T rped. bathys - rimyOokuit + me-
tred). K mnanam oTHocaT kaprorpaduueckue mMaTepuaibl Macmradba 0osiee KpyImHO-
ro, uem 1:10 000 (kaprorpaduueckue marepuanbl Macimrtada 1:10000 u Menbue OT-
HOCAT K KapTam; KapThl MacmTadba 1:1 000 000 u kpyrnHee — Tonorpaduueckue, 00-
Jiee MEJIKMX MacITaboB — o01iereorpaduaeckue).

batumerpuueckuil miuaH, MpH COCTABIECHUH KOTOPOTO HE yKaszaHbI reorpadu-
YEeCKUE KOOPAUHATHI, IPUHATO HA3BIBATH CXEMOU.

batumerpuueckyio cxemy o3epa BBIUYEPUMBAIOT Ha O€Joii, BCe OCTaJIbHBIC Uep-
TEXH - HA MAJUIUMETPOBOM Oymare popmata A4 (297x210) npocThIM KapaHJAIIOM U
OTHUMAIOT (0OBOSAT) YEPHOI MAacTOM (TrejemM) Mocie NPOBEPKU MPEIOIaBaATEIEM.

Pazmepvr wipugpmos: ncxonusie qanubie (rayounsl) — 1,8 (MM); moamnucu u3o-
0aT ¥ KOOPAMHATHOU CEeTKH — 2,5 (MM); Ha3BaHUE YepTeka (M 3HaueHre MaciTaba Ha
OaTuMeTpuueckou cxeme) — 3,5 (MMm).

Tonwyuna nunul: KOHTYPBI 03€pa U KOOPJAUHATHBIC OCHU (JIMHUM) BHIYEPUHUBAIOT
CIUIOLIHOM OCHOBHOM (ToyuHa nmpumepHo 0,4-0,5 mm); 6aturpaduyeckue KpuBbie U
n300aThl - CIUIONIHOW TOHKOH (TonmmHa mpumepHo 0,2-0,3 mwm). [lpu npeodsapu-
MeNbHbLIX NOCMPOEHUAX KAPAHOAWOM IMHUU JOKHBI ObITh MaKCUMATbHO TOHKHUMH
U HE SIPKUMU, YTOOBI B MOCIEIYIOIIEM UX MOXKHO OBIJIO JIETKO CTEPETh WIIHM «IO-
HATBHY.

KoopnuHaTHBIE OCH BBIUYEPUMBAIOT CIUIONIHBIMU JTUHUSMU Oe3 cmpeniok Ha
KOHIIE.

[Ipu moctpoenun rpaukoB Ha HEJIMHOBAHHOW OyMare pacyepurBarOT KOOP-
JTUHATHYIO CETKY, COOTBETCTBYIOIIYIO YHCIIOBBIM 3HAYEHUSM MaciiTada mKaia Koop-
JTUHATHBIX JIMHUA. Ha MummMeTpoBoit Oymare KOOpJIMHATHYIO CETKY 3aMEHSIIOT He-
oonbpMu (oxo10 1 mMm) wimpuxamu, HapaBICHHBIMU HYMPb KOOPIUHATHOTO TTOJIS
(monst rpaduka).

YucnoBble 3Ha4eHHsI MaciTaba MIKan ocel KoopauHaT (TOAMUCH KOOpIUHAT-
HBIX JJMHUIN) NUIIYT TaK, YTOOBI cepeduna yughps IpUXoanuaach NPOTUB JIMHUU CETKU
rpaduka (unu wmpuxa, ee odo3Havaromiero). Cerka rpaduka (pa3duBka KOOpIUHAT-
HBIX OCEH) IOJKHA OBITh pABHOMEPHOU, HA HEU He Q0NNCHO OblMb UCXOOHBIX OAHHDBIX.
YucnoBbie 3HaAUEHUS IO OCSIM KOOPAMHAT Tpaduka yao0HO MOAMHUCHIBATE Yepe3 1 cMm.
Ecnu 06e ocu HaunHatorcs ¢ 0, €ro MOAMUCHIBAIOT IPOTHUB TOYKH TIEPECEUCHHSI OCe
OJIMH pa3s.

VYcnoBHbIe 0003HAYEHUSI W PA3MEPHOCTh HAHOCHUMBIX BEJIMYMH Ha rpadukax
JOJDKHBI OBITH yKa3aHbl 00s3aTenbHO. Hammucn Ha KOOPIMHATHBIX OCSIX JOJDKHBI
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OBITh MpeNeNbHO KpaTKuMU. Jlydie BCero MoJib30BaThCsl YCIOBHLIMU OYKEEHHbIMU
0003HaYeHUsMU;, TIOSICHEHUS THX BEJIMYMH (€CJIM OHM HE OOIIETIPUHSATHI) BEIHOCST B
MOAMKCH MO TpaduKoM (B Ha3BaHUE PUCYHKA) WIIA B TEKCT.

[Ipocthie OykBeHHBIE 00O3HAYEHUS KOOPAWHATHBIX OCEH THUIIYT IO JIMHHUH
YUCJIOBBIX 3HAYEHUH KOOPJAMHATHOW CETKU 6MeCcmo UCKII0YAeMbIX HOCAeOHUX MO
wxane yugp. Beicota CTpOYHBIX OYKB MPU 3TOM paBHA BBICOTE ITU(P HA KOOPAMHAT-
HOW JTMHUH, TPOMUCHBIX — IPUMEPHO Ha 1/3 BhiIE.

CrnoBecHbIE HAJIIUCU U CIOKHBIE OyKBEHHbIE 0003HAYEHUSI U PA3MEPHOCTH Ha
OCSIX KOOPAMHAT MUIIYT 0MOelbHOU CmMpOoKoU BIOIb KOOPAUHATHOW JIMHUU, PACIIO-
Jarasi Hailuch MOcepeMHE KOOPAMHATHON OCH.

Pa3mepHOCTb OT/AENAETCS OT HAAMUCH WM OyKBEHHOTO 0003HAYCHUS 3ansamot,
a He 3aKI0Yaemcsi 8 CKOOKU.

Hazeanue uepmeorca nuiryT moa HUM B IeHTpe, macimtad (Hampumep, M
1:500) - BHU3Y clipaBa, HaJ HA3BAHHEM YepTEXa.

Pacuemwur BenyT Ha nucrax opmaTta A4 B crieMAIbHO pacuepUYeHHBIX (KCEpo-
KOMMPOBAHHBIX WJIM HaOpaHHBIX HAa KOMIIbIOTEpe) Tabiuiiax (OgaHkax), 00pasibl KO-
TOPBIX IPUBOJISATCS B KaXKJI0M padoTe.

Ilopsook pacuemos no ghopmynam:

- BBIMIUCHIBAIOT pacueTHYIO (hOpMYITy U JAIOT €€ paciii(poBKy;

- 4yepe3 3HaK PaBEHCTBA MOJCTABISIOT 3HAYCHMS BCEX OYKBEHHBIX CHUMBOJIOB,
BXOJAIIUX B GOpMYITyY;

- 3aIIUCBHIBAIOT PE3YJIbTAT C TOYHOCTHIO OOJbIIEH, YeM TpeOyeTcs: (MOXKHO Iie-
JIUKOM CIIHCATh PE3YyJIbTAT C KaJbKYJISATOpa), U OKPYTIIAIOT €ro 10 TpedyeMoil TOUHO-
CTH.

Lugppa 5, ecnu 3a Heti He credyrom opyaue yugpol, BCETIa OKPYTISCTCS B YET-
HYIO CTOPOHY, ITIO3TOMY, Hanpumep, 7,5 u 8,5 npu OKPYyTJICHUH J0 IETbIX AaayT 8.

Ha nmucrtax ¢opmara A4 ocTaBigiOoT (HO HE BBIYEPUYUBAIOT) NOJAA HE MeHee:
cnesa 30 mm, BBepxy 20, cripaBa 20, BHu3y 20 mm. PaMky ne gviuepuusarom.

Yeprex AOHKEH pacIoNaraTbCs 6 YeHmpe AUcma CUMMEMPUYHO NOTAM.

Macmra0bl

J{nst BeIOSTHEHUSI MOPGOMETPUUYECKUX PACUu€TOB HEOOXOIUMO BCIOMHUTD, UTO
Macuimad TOKa3bIBAET, 60 CKOJLKO pA3 VMEHbUIEHbl pedsibHble PACCMOAHUS  Ha
MecmHocmu npu HaweceHuu ux Ha oymaey. Hanpumep, macmrad 1:1000 o3nauaer,
YTO KaXIbli caHTuMeTp Ha Oymare coorBerctByeT 1000 cm (10m) Ha mMecTHOCTH, a
lem? - 100 m?

MacmTab (ecau OH HEe 3a/laH TMPENo/aBaTesieM) MOXKET ObITh JIFOOBIM (TaOJI.
19), y006HbiM AJist paOOTHI C YEPTEKOM U 0OCCTICUMBAIONIUM HYKHOE PACTIOJIOKECHUE
yepTeka Ha jaucte Oymaru. OgHako, MacmTad HU B KOEM CIIy4yae He Modicem Oblmb
kpamHvim mpem. [loMuMoO 3TOTO, MpU BHIOOPE MACIITA0OB YEpPTEKEH PYKOBOJICTBY-
I0TCSI IOTIOJTHUTEbHBIMU YKa3aHUSIMU, TaBA€MbIMU B HEKOTOPBIX padoTax.
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Ta6muma 19 — Macmtabbl H1300paKeHUH Ha YepTekax

HasBanue macmrrada Macira0sl

1:2; 1:2,5; 1:4; 1:5; 1:10; 1:20; 1:25; 1:40; 1:50; 1:100; 1:200;
Macmta6st ymenbinenus | 1:400; 1:500; 1:800; 1:1000; nomyckaetcst Takke 1:2000; 1:5000;
1:10000; 1:20000; 1:25000; 1:50000

Harypanbnas Bennunna | 1:1

2:1; 2,5:1; 4:1; 5:1; 10:1; 20:1; 40:1; 50:1; 100:1; momyckaercs

Macitabbl yBenTu4deHHs
takke (100 n):1, re n - negoe yucio

Obo3nauarom macuimab COOTBETCTBYIOIICH (pasromepHoil) pa30UBKOM KOOP-
JTUHATHOW CETKU (KOOPJMHATHBIX OCEH), TOMyCTUM, 4yepe3 1 ¢cM Wi B mpeHa3Ha-
YEHHOM 1)1 3TOTO Tpad)e OCHOBHOM Haamucy depTeka kak 1:1, 1:2 u T.1. wim kak M
L1, M1:2uT.na.

OcHOBHBIE OHATHS 00 OIIMOKAX U3MEPEeHMS

[IpaBuna npuOIMKEHHBIX BEIYUCICHUN

1. ITpu mpoMEKYTOUHBIX pacueTax BO BCEX UCXOAHBIX IAHHBIX OCTABIISIETCS Ha
OJIUH JIECATUYHBIA 3HAK OOJIbIIIE, YEM HMX COJCPKUT HaAaUMEHEe TOYHO M3MEpEeHHas
BEJIMYMHA.

2. Ilpu ciioKeHUW U BBIYUTAHUU MPHUOIMKEHHBIX YUCET B pe3yjbTaTe coxXpa-
HSIETCS CTOJBKO JCCATUYHBIX 3HAKOB (IIU(P), CKOJIBKO MX B HCXOJHOM YHCIIE C
HAaWMEHBIIUM KOJIMYECTBOM JIECITUUHBIX 3HAKOB.

3. Ilpu yMHOXEHUHM B pe3yjbTaTe COXPAHSAETCS CTOJBKO 3HAaYamux Iudp,
CKOJIBKO X UMEET NPUOJIMKEHHOE TAHHOE C HAMMEHBIIUM YKCIIOM 3HavaImX uudp.

4. Ilpu BO3BEICHUM B CTETICHb U U3BJICYECHUU KOPHS B PE3YJIbTATE COXPAHIETCS
CTOJIbKO 3Hauamux IUdp, CKOJBKO UX UMEET BO3BEICHHOE B CTEMEHb WJIU TOJKO-
PEHHOE YMCIIO0 - TPUOIUKEHHOE

[IpaBuiia OkpyryieHUS] TPUOIMXKEHHBIX BETUYNH

1. YTOOBI MOMYyUYUTH B PE3YJbTATE YUCIIO, COACPIKAILEE N 3HAKOB, BHIUUCIICHUS
HY’)KHO TPOBOAUTH N0 (n+1) — ro 3HaKa W 3areM JUIIHIOW IUdpy OTOpachiBaTh
(OKpYTJISITB).

2. Ecnu nepBas otOpackiBaeMas mudpa MEHbIIIE 5, TO MOCIEAHSS COXpaHsIeMast
udpa ocraercs 0e3 U3MEHEHUH.

3. Ecnu nepBas orOpaceiBaemast mudpa 00JbIie 5, TO MOCHSAHSIS COXpaHsieMast
udpa yBeJIMUMBACTCA HA SIUHUILY.

4. Ecnu orOpacbiBaemasi 4aCcTh COCTOUT M3 OJHOM HUQPHI 5, TO OKPYyTICHUE
JenaeTcs Tak, 4YTOObI MOCIIEIHSSI COXpaHeHHas 1udpa MoaTydnsiach YeTHOM.

Paboras ¢ pe3yabratamu pacyeToOB WM U3MEPEHUH, HEOOXOIUMO YUUTHIBAT,
YTO TIOCHeAHss Iu@dpa JIF0OOTro Yrciia BCerja COAEpKUT B ce0e HEKOTOPYH HETOu-
HOCTb, BOBHUKAIOIIYIO BCJIEACTBUE OKPYTJICHUS pe3ysibTaTa WU MPUOIU3UTEIIBHOTO
CHATHS OTCUETAa MEXKIY JACJICHUSIMHU npruoopa. OnpeaesuB NorpenHocTb, MOKHO pe-
IUTh 00paTHYIO 3a7ady, T. €. OLGHUTh TOYHOCTh IMOJYyYaeMbIX PE3yJbTaTOB (HAlTH
paspsii, 10 KOTOPOro ClIeIyeT OKPYTJIUTh MOTYYEHHBIN pe3yIbTar).

[Tpu mpon3BoOICTBE U3MEPEHHI BO3MOXKHBI CJICIYIOIIEE BUBI OIITMOOK.

['pyObie ommOku (vwm mpomaxw). s X ycTpaHeHUs Bce M3MEpeHus: 00s13a-
TEIHHO MPOU3BOAT B JBa («Tyaa-o0OpaTHO») WM B TpU Xoja (u3mepenusi) [lpu o6-
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Hapy>KeHUuu npomaxa (rpyOoit omrMOKM) U3MEPEHHE BBIMTOJIHSIOT 3aHOBO WJIM HEBEP-
HBI pe3yNbTaT MPU TPOIHHOM U3MEPEHUH MPOCTO OTOPACKHIBAIOT.

Cucremarnueckue OMMOKU BBI3BAaHBI HETOYHOCTSAMH W3MEPUTEIBHBIX MPHOO-
poB. Eciu npubop He nMeer ceptudukara (macrmopra), B KOTOPOM yKa3aHbl €ro Io-
IPEIIHOCTH, CUCTEMATUUECKYIO OIMOKY MPUHUMAIOT PABHOUM MOJIOBUHE LIEHBI JEJe-
HUA (HauMmeHblero) npubopa. Hampumep, cucreMatnyeckasi OrpelIHOCTb JIMHEHKH
paeHa + 0,5 mm =+ 0,05 cm.

Cnyudaiinple ommOKy (B T. 4., TaK Ha3bIBaeMasi, «OIIMOKa HAOMIOAATENsA», CBS-
3aHHas ¢ MaHEpOW KaXJO0ro HaOJIoAaTesiss CHUMAaTh OTCYET, U B KaKOH-TO Mepe
yCTpaHsemasi TeM, YTO BO BpeMsl IKCIIEUIIUN padoTy ¢ ONpeAesIeHHbIMU MpUOopaMu
MOPYYarOT OJHOMY M TOMY K€ HAOJIIOAATeNt0) IPeayCMOTPETh HEBO3MOXKHO. [l ux
OIIEHKH BBIYMCIISIIOT CPETHUE KBAJIPATUYHBIE TOTPEIIHOCTH.

Omunbka u3MepeHuit odmas onpeaensercss 0oJblIe U3 AByX Ha3BaHHBIX IO-
IPEIIHOCTEN (CUCTEMATUYECKOW WIIM Cpe/THEeN KBaIpaTUYHOM ).

[Ipu ompeneneHHOM HaBBIKE W TIIATEIIBHOM BBINMOJHEHUM U3MEpPEHUN Ha Oa-
TUMETPUUECKUX TIaHAX HEOOJIBIIUX U HErTyOOKHX BOJIOEMOB, KaKue OOBIYHO U UC-
MOJIB3YIOTCS B PHIOOBOJIHBIX XO3SIMICTBAX, CUCTEMAaTHUECKas ONIMOKA, Kak IMPaBUIIO,
MPEBBIIAET CPEHIO KBajpatuuHyro. CiaegoBaTeabHO, TOYHOCTh OKOHYATEIHLHOTO
pe3yibTaTa MOXKHO OLIGHUTh 0€3 pacyeTa KBaJpaTUYHOW OIMMUOKH TOJBKO IO IICHE
HaMMEHBIIIETO JieJeHns npubopa (maneTKun).

Pe3ynbraT OKpyIisioT 10 pas3psijia, Ha MOPsIOK 00Jiee BBICOKOTO, YeM pa3psij
nepBoi U@pbl OMUOKHU (T. €. 10 MPEAbIIYIIEeH IUPPHI).

Hampumep, npu u3MepeHuu JUIMHBI O€pEroBOd JTUHUU KYypBUMETPOM (TpOW-
HBIM OOBEJICHMEM) TMOJy4YeH cpenHuil pesynbrar 2112,5333... cM, wim ¢ ydeTom
Macirada, Harpumep, 1:100 - 2112,5333...m. [{ena nenenus kypsumetpa 1 cm, crie-
JOBATEJIbHO, CUCTEMATUYEeCKasl OolMOKa u3Mepenuit coctaBut + 0,5 cM Wi ¢ yuetom
macimTaba + 0,5 M. HbIME clioBaMuU, MOJTYYEHHBIN PE3ybTAT COJEPKHUT OIIUOKY B
JECATHIX NOJAX MeTpa. Mcxonst U3 3TOro, OKOHYATENbHBIN pe3yJIbTaT OKPYIJISIOT JI0
MPEIbIIYyIIEro pa3psaaa, T. €. 10 uenbix:~2113 m.

Pazbepem npyroit npumep. Jlomyctum, rnpu pacuere o0ObeMa BOAbI B 03€pe Io-
nydeH pesyabrar 2435,15 m® ¢ morpemmnocteio + 16,4 M 3, T.e. B decamxax. Tomny-
YEHHBIN PEe3yJbTaT OKPYIJISIOT 10 COmeH, 3aMEeHss 3Hadaiue Mudpel, coaeprKaiime
omuoKy, MHOXHUTeAeM 10" unu nepexonst K 0osiee KPYyMHBIM €AUHULIAM U3MEPECHMUS.
B paccMaTpuBaeMoM IpHMEpE Pe3yNIbTaT 3aluChiBalOT Kak 24-10% M, umm kxak 2,4
TBIC. M°.

3akoHuYeHHas pacdyeTHo-rpaduueckas padota Opoirropyercs B manky. O0paserr
TUTYJIBHOTO JIUCTA 3TOM nanku aad B [Ipunoxenun 6.

ITocTpoeHue GATMMETPUUYECKOI0 MJIAHA (CXEeMbI)

OOmue cBegeHnst

barumerpuueckuii maH o3epa - 3TO KapTa WU CXeMa, Ha KOTOPOM OCOOBIM
oOpa3oM mokasansl ero rryouns! (Pucynok 30).
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M 1:100

Pucynoxk 30 — batumerpuueckast cxema 03. 3eJE€HOT0

['eoMeTpuyeckoe MeCTO TOUEK Ha MOBEPXHOCTU 03€pa C HYJEBHIMU IIyOWHA-
MU, KOTOpO€E MPEACTABIISAET COOOM CiIel OT MepeceueHusl YPOBEHHON MOBEPXHOCTH C
03€pHON KOTJIOBUHOM, Ha3bIBaeTCs Oepecosoul aunueti. OHa SBISETCS, IO CYIIECTRY,
HYJIEBOW M300aTOM.

H300ama — 3710 NUHMS, COCTUHAIONIAS TOYKH C OJUHAKOBBIMU ITyOMHAMU, WU
ciel OT TepeceyeHusi C O3€PHBIM JIOKEM YCJIOBHBIX (3aJaHHBIX) TOPU3OHTAIBHBIX
MJIOCKOCTEH, MPOBOJIMMBIX, KaK MPaBUIIO, YEPE3 PaBHBIE PACCTOSHHUS.

WcxonHble TaHHbIE ISl MOCTPOCHHSI 0aTUMETPUYECKOTO TUIaHa 03€epa Moiayya-
I0T B pe3yJIbTaTe MPOMEPHBIX PaboT (bamumempuueckol cvemKu), T. €. TOAPOOHOTO
u3MepeHus riayOuH (mpomMepa) mo ompeneneHHoil cucreme. Hampumep, mo metony
Beepa (IPUMEPHO B LIEHTPE 03€pa BHIOMPAIOT TOUKY, 3aKPEIUISIIOT €€ C MTOMOILBIO Be-
XH WIH 3aIKOPEHHOTO OylKa; U3 9TON TOUKH C ONPECICHHBIM YTJIOBBIM HHTEPBAIOM
HA3HAYaIOT CTBOPHI — JIMHUU, BJOJIb KOTOPBIX BEIYTCS MPOMEPHI TITyOWH, — TEM WM
WHBIM CIIOCOOOM 3aKperuisii uX Ha Oepery, MOJIydaloT Beep HalpaBJICHUM, UCXOs-
IIMX U3 OJHOW TOYKH, HA3bIBAEMOW BEPIIMHON WJIM IIEHTPOM Beepa), MPOIOTbHBIX U
nonepeyHbIX rayicoB (Tosut. hals — Kkypce cyanHa), T. €. MPOMEPHBIX MPohUICH.

B coctaB mpomepHBIX paOOT BXOMST: ONPEACIICHUE TOJIOKECHHS MPOMEPHOM
BEpPTUKAIHU (TOUKH, B KOTOPOH U3MepseTcs riayOuHa), u3MepeHue riyOuHbl, HaOIto-
JIEHUE 32 YPOBHEM B MOMEHT IPOMeEpA.

B npotiecce npomepa CTposIT npomephsiii abpuc, T. €. BHIIOJIHEHHBIA OT PYyKH
4yepTek ¢ 0003HAYECHUEM HAa HEM JaHHBIX, HEOOXOAUMBIX ISl TOCTPOEHUSI TOYHOTO
ana. Ha aGpuc HaHOCST IpoMepHble TPO(HIIA ¢ TPOMEPHBIMU TOYKaMU, BO3JIE KO-
TOPBIX MPOCTABISAIOT U3MEpEeHHBIC rTyOouHbl (Pucynok 31).
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Macwmab 1:2000

Pucynox 31 — I[IpomepHblit abpuc

barumeTpruueckuii 1aH 1aeT BO3MOXKHOCTh IMOJTYYNTh, U3MEPUTh WU BBIUHC-
JUTh OTACNbHBIE Mopdorocuueckue (0T rped. morphe + logos — moHsTHE, YUEHUE)
xapaxkmepucmukuy 8o0oema, oTpaxatonpe (HopMy M pa3Mepbl 03€pHON KOTIOBUHBI,
M KOJIMYECTBO 3aIOJIHAIONICH ee BoAbl. K riaBHBIM MOPGHOIOTHYECKUM XapaKTepH-
CTUKaM OTHOCSITCS:

- OIUHA Oepe208oli TUHUU U 3A0AHHbIX U300am,

- OIUHA, WUPUHA 03epa, MAKCUMAIbHASL U CDEeOHSIs,;

- 21YOUHA 03epa, MAKCUMANbHAS U CPEOHSs,

- NI0WAdb 3epKana o3epa U niowadb GHYmMpuU 3a0aHHbIX U300am,

- 0bvem (emecmumocmn) o3epa.

N3mepenust U pacueThbl 3TUX XapaKTEPUCTUK HA3BIBAIOTCS Mopghomempueli 80-
ooema.

IMopsiok NOCTPOEHHSI OCHOBBI YePTeKa

[IpumMepHO B LIEHTpE JIMCTa YEPTEIKHOM Oymaru (¢ y4eToM IoJjieil) uepHoil nac-
TOM BBIYCPUYUBAIOT 3aJIaHHBIC KOHTYPHI 03€pa U HAHOCST MCXOJHBIC TaHHBIC (PE3yIib-
TaThl TPOMEPOB).

3HaueHust TIyOuH (MCXOJIHbIE JaHHbIe) HaHOCAT mwpudpTom 1,8 (Mmm). Paznenu-
TEIbHBIA 3HAK (3AISATYI0) MEXAY L0 U APOOHON YacTAMU IIyOWH HE CTaBSIT, HO
gvicomy yugp OopobHol wacmu denarom 8 2 pasa MeHbule 8biCOmbl Yupp yeiou ua-
cmu (puc. 30, 31). I[Iponecc HamMcanusi OTMETOK TIYOWH BBITJISIIUT CIICTYIONTUM 00-
pasom:

- KapaH/1allloM HAaHOCAT MPOMEPHYIO TOUKY;
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- cJIeBa OT HEe YePHOM MacTOM MOJMUCHIBAIOT LIEJIYIO YAaCTh 3HAYEHUS TITyOUHBI
TaK, YTOOBI TOUKA TTyOHUHBI OKa3alach y CepPeIMHbI 3TOW U PHL;

- ClipaBa OT TOYKHM MOAMMUCHIBAIOT JPOOHYIO YacTh 3HAYECHUS TIIyOWHBI, Tak
9TOOBI BEPXHSS YaCTh ATOW NU(PPHI HAYUHATIACH OT TOYKH.

IIpoBenenue nzodar

3amaHHble N300aThl MPOBOAAT IIyTEM MHTEPIOISLUUN MEXKIY CMEHCHbIMU MOY-
Kamu, OIUdCatiuumMu K UCKOMOU usobame.

[Tonoxenue n300aThl, MEPBON OT Oepera, HaXOAAT MYTeM UHTEPIIOSIIIUN MEXK-
1y HaMMEHBIIIMMU IITyOMHAMU U HyJIeBOH n300aToi (6eperoBoit JTUHUEH) 1O MepIIeH-
TUKYJSPY K 3TOM JIMHUU.

WNuTtepnonsiys MOXeT ObITh OCYIIECTBIIEHA Pa3HbBIMU CIOCOOAMH, B T. Y. C
MOMOIIBIO MAJIETKH (TaK Ha3bIBaeMas rpaduueckasi UHTEPHOISAIHSA).

Ilanemxa — 3TO ceTKa U3 CAaHTHUMETPOBBIX M OoJiee Menkux (MHOTIA — OoJee
KpPYIIHBIX ) KBaIpaTOB, BhIUYEPUEHHAS HA MIJUIUMETPOBOM OyMmare.

WNuTtepnionsuus s IpoBeACHUS M300aT OCYILIESCTBISIETCS CIEAYIOMMM 00pa-
30M.

1. TouHO 1O OCHOBHOM (YTOJIIEHHOW) JIMHUU MHJUTMMETPOBKH OTPE3AIOT HE-
OOJIBIIYIO MOJOCKY OyMaru.

2. Kpail mojiocKu pacnoyaratoT TOYHO IO JIMHUU, COSTUHSIOMIEH TOYKH, MEXKITY
KOTOPBIMHU MPOU3BOJAUTCS UHTEPIOJALUS (ITUM KpaeM JI0KHA ObITh OCHOBHAs JIU-
HUSI MUJUTUMETPOBKH).

3. OCHOBHYI JMHUIO MUJUIUMETPOBKH, MEPIECHIUKYISIPHYIO MPEIbIAyIIeH
(coenuHSIONIEH TPOMEPHBIE TOUKH — II. 2), coémewsaiom ¢ TOUYKOU Oobuleti TITyOUHbI
(GompIIei U3 ABYX, MEXITY KOTOPHIMU TIPOU3BOIUTCS UHTEPIIOJISIINS ).

4. ITo »TOM NMMHUYU, HAYMHAS OT TOYKHU OOJbIICH rITyOuHBI, B MaciTade 1 cm =
1 M (npu rmybunax menee 10 M; mpu OONBIIMX TIIyOMHAX BEPTUKAIBHBIA MacIITad
YMEHBIIAIOT) CTPOST IpaduK HapacTaHus rIyOWH OT HaMMEHbBIIEW A0 HanOOJbIIeH
IyOWHBI B BEIOPAHHBIX MTPOMEPHBIX TOUKAaX. 3a HAYajao OTCYETa MPUHUMAIOT 3Haye-
HUE MeHbIeH rimyounsl. Takum oOpa3om, JIMHA MOJYYEHHON BEpTUKAIBLHON OCH OY-
JIET COOTBETCTBOBATH (B BHIOPAHHOM MACIITa0E) pa3HOCTU TNIyOMH B ABYX B3STHIX
JUIsl MHTEpnoJsiiuu Toukax (Pucynok 32).

5. KoHell BepTUKaIbHOW JUHUU (COOTBETCTBYIOLIMN 3HAUYECHUIO HAMOOJBIIEH
rIIyOMHBI B BBIOpAaHHOM MaclITade) COeAMHSIOT MO JIMHEWKE ¢ TOYKOW HauMEHbIIEH
rIIyOMHBI (Ha TUTaHE).

6. Ha nmpoBenenHoii panee (1. 4) BepTUKAILHON OCH IITyOMH OTMEUaloT 3Have-
HUS 3aJ]aHHOM (33JIaHHBIX ) U300aT.

7. OT 3TO TOUYKHU MPOBOJAT TOPU3OHTAIBHYIO MIPSIMYIO /10 MEPECEUECHUS C JIH-
HUEH, COeIMHSAIONIEH KOHEIl BEPTUKAIBHON OCH IIyOMH ¢ TOYKOM HauMEHBIIEH TiTy-
OouHbI (CM. 1. 5).

8. OT MOJy4YEeHHON TOYKHU MEPECEUYEeHMs JIMHUN BBEPX BOCCTAHABIMBAIOT IEp-
NEHAUKYJISIP 0 BBIXO0JIAa €r0 Ha IUIaH.

9. Ha nyane ToHKMM KapaHjamioMm (0€3 Hakuma) MOJMUCHIBAIOT 3HAYCHUE
rI1yOuHBI (M300aThl).
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Pucynok 32 — ITpumep unTepnonsuun

10. Koraa uHTEpHonsus Mexay BCEMU ITyOMHAMU 3aKOHYHUTCS, TOUYKH C O~
HaKOBBIMU TNIyOMHaMH (3HAYEHUSIMU M300aT) COCAUHSIOT MIABHBIMU JUHUAMH. [Ipu
ATOM JIMHUS OT TOYKH JI0 TOUKH JIOJKHA OBITh OJIM3KOU K MPSMOM, a B TOUKE COMps-
YKEHUSI OTPE3KOB MPSMBIX JIeJaeTcs MIaBHbIN nepexo. [lomyuenHbie TakuM oOpazom
n300aThl OyJIyT BBINVIAZETH CleAyromuM oOpa3oM. bimkaiimas k 6eperoBoil yepre
n3o0aTta B oOLIMX yepTax MOBTOPUT OYEpTaHUsA OEpPEeroBOM JIMHUH; HECKOJIBKO Cria-
KUBas €e, Kaxjas MOocJeayromas n3o0ata TOYHO TakK KE IMOBTOPUT OYEpPTaHUS
MPEIbITYIIECH.

[Tocne mpoBepKH MperoaBaTeieM H300aThl TIOJTHUMAIOT YePHOH MaCTOM.

Tommuuaa TUHUA U300aT MODKHA OBITH HECKOJBKO MEHBIIIE TOJIIIUHBI OEPero-
BOW JIMHUM.

N300aTy moANMCHIBAIOT TOJIBKO OAMH Pa3 B paspblée AUHUU, NEPNEHOUKYIAPHO
qunuy (Kak Obl OHA HU 1J1A), IPU ITOM JUHUS 8bIXO0UmM K cepeoure TUQGPHI, a HUd#C-
HULl Kpail yugpvl Hanpasien 8 CMOPOHY ONYCKAHUS OHA, M. e. 8 CMOPOHY DObUUUX
enyoun (Pucynok 30).

dopMa npegocTaBJIeHUsSI OTYETHBIX MAaTEPHAJIOB

BrinonHeHHy10, COTJIACHO 3aJlaHHI0, OATUMETPUYECKYIO CXEMY O3epa C HaHe-
CEHHBIMU M300aTamMu. Y CTHOE coOeceoBaHnEe, TECTUPOBAHUE.

Bonpocsl 1151 camonpoBepKu

1. Yro nmokaspiBaeT MacmTad?

2. Macmrad 1:2500: 1 cm Ha 6ymare coorBeTcTBYeT 2500 KakuxX eIWHUI] HA
mecTHOCTH? CKOMBKMM MeTpam? 1 cM? — CKONbKUM M>?

3. Uto Takoe mpomaxu, cuCTeMaTH4ecKHe U ciydaiinple ommoOku? Kak ycrpa-
HseTCs (YUYUTHIBACTCS) KaXK1as U3 HUX?

4. Yto Takoe OaTUMETpHUCCKUH TI1aH (cxema)?

5. Kak nmocTpouth 6aTUMETpUYECKHI T11aH?

6. [{nst yero HeoOxo01UM OATUMETPUIECKUM TUTaH?

104



7. Kak moamnuceiBaroTcs n300atei?

Jlabopatopuasi padora Ne 24. Mop¢pomerpuyeckue usMepeHusi Ha OaTUMeTpH-
YEeCKOM IlIaHe

eab padoThl — MOTYYUTH HABBIK BBIMOJTHEHUS MOP(POMETPUIECCKUX HU3MEpe-
HUM Ha 0AaTUMETPUYECKOM IIIaHE.

JliinHa OGeperoBoii JTMHUU U W300aT, INIMHA U MAKCMMAJIbHAS] IIMPUHA 03e-
pa

Jlnuna bepezosoii aunuu [, — 3T0 I1IMHA HYJIEBOM U300aThl (B JUIMHY O€peroBoi
JIMHUU MOKET OBbITh BKIIIOUEHA WJIM HE BKJIIOYEHA JJIMHA O€peroBoi JMHUU OCTPOBOB,
€CJIM TAaKOBbIE UMEIOTCS, HO TIPH ATOM 00S3aTEIBHO JENIal0T COOTBETCTBYIOMIYIO OTO-
BOPKY).

Jlnuny OeperoBod JIMHUU WM 3aJJaHHBIX M300aT U3MEPSIOT KYypBUMETpOM (OT
JIam. curvus, curvi - KpuBou + metreo) Ha 0aTUMETpUYECKOM I1aHe. Pe3ynbratel 3a-
nuchiBatoT Ha OiaHk (Tabnuua 20; 1 u 2 cTpokn).

N3mepenne JIMHBI M300aT IPOU3BOAAT JBOMHBIM (MHOT/IA TPOWHBIM) OOBeEe-
HUEM, B TIPSIMOM U 0OpaTHOM HampaBieHusX. OTCUeThl MO IIKajle KypBUMETpa CHU-
MaIOT C TOYHOCTHIO 710 0,1 HAaUMEHbIIIETO JAeIeHUs (CAaHTUMETPA).

Pacxoxaenue mMexay pesyiabTaTaMmH, MOJTYYCHHBIMH B MPSMOM U OOpaTHOM
HANpaBJICHUAX HE JOJHKHO NpeBbIATh BeanurHbl 0,02 cpelHeil JTMHBI U30JIMHUU.

[Ipu oTCyTCTBUM KypBUMETpA JJIMHY U30JIUHUNA MOKHO U3MEPUTH LIUPKYIEM-
U3MEPUTENIEM WA KPOHUUPKYJIEM C MOCTOSHHBIM PACTBOPOM, PABHBIM, HAIpUMep, 2
MM. BennunHa pacTBopa HUPKYJIS-U3MEPUTEINS TIIATEIBHO IPOBEPSIETCA B HA4aje, B
KOHIIE, & IPH WU3MEPEHUHU JJIMHHBIX JIMHUN U B MPOLECCE U3MEPEHUSI JAaHHOMN JINHUH.
IIpoBepka ocymiecTBIseTCS Ha MUJUIMMETPOBOM Oymare. JInwHa M3MepeHHOW H3BH-
nucroi ymuauK (1)) Oyner paBHa n, *a, TO€ a - BEJIMYMHA IIOCTOSHHOTO pacTBoOpa

UUPKYIsA-U3MEpUTENsS, n, =(n,, +n, ), TA€ N — YACIO OTJIOKEHUM LUPKYJIs-

U3MEPUTEIIS, N,y — YACIO OOBEIEHUI B OJHY CTOPOHY, Nosp — YUCIO OOBEACHUN ITPU
00paTHOM XOJI€.

Jlnuna ozepa L. — xparuaiiiiiee pacCTOSTHUE MEXIY JIBYMsl HaubOoJiee yaaJieH-
HBIMH JIpYT OT JApyTra TOUYKamMu OeperoBoi JIMHUH, U3MEPEHHOE NO 800HOU NOBEPXHO-
cmu. MoxkeT n300paxaThcsi IpsIMOI MU JIOMaHOW JIMHUEH, HUT/E HE TepeceKaroliei
6eperoBoit yepThl. OTIETBHBIE OTPE3KU JIOMAHOMN JIMHUU SIBIISIOTCS KacaTeIbHBIMU K
nszrubam 6eperosoit muuuu (PucyHnok 33).

Hlupuna ozepa maxcumanvHas Bmax — paccTosiHUE MEXy Haubosee yaalieH-
HBIMH TOYKaMU OEpEeroBOM JMHHUH IO HAMPABICHUIO, MEPICHAUKYJIIPHOMY JJIMHE
o3epa.
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Pucynox 33 — JlnuHa o3epa (45) npu pa3audHbIX OYEPTAHUIX OEPErOBOM JIMHUH

Tabmuua 20 — Obpa3er 3anonHenus O0nanka. smepenue 1auHbl OeperoBoi JMHUM U
1300aT, IJIMHBI 1 MAKCUMAJIbHOW MIKUPUHBI 03. PHIOHOTO

HeticTBus lg I 1y ln L Binax.

I 2 3 4 5 6 7

1. ITepBbIit pueM, cM 65,5 52,0 25,7 5,5 25,80 14,72
2. Bropoii IpHem, cm 65.0 52.1 25.5 5.4 25.78 14.72
3. Cymma JByX M3mepe- | |3 s 104,1 512 10,9 51,58 29,44
HUH, CM

4. Cpennee apupmeriie- | o5 55 52,05 25,6 545 25,79 14,72
CKOE, CM

5. Cucremaruyeckas 0.5 0.5 0.5 0.5 0,05 0,05

omuOKa, cM =+

6. Macmtab cxemsl o3epa | M=1:100

7. CucreMaTnueckas
omuOKa M3MEPEHUs ¢

0.5 0.5 0.5 0.5 0,05 0,05
yquOM Macmma6a, M

+

8. Pesymbrar ¢ yueToM | g5 55 52,05 25.6 5.45 25.79 14,72

Mmacumada, M

9. Oxonuamenwvhblii pe-
3yabmam (c yuemom no- | 65 52 26 6 25,8 14,7
epeunHocmu), M

[Ipumeuanue: BMecTo HMKHEro HMHAEKCAa 7 YKa3bIBAlOT 3HAYEHHME COOTBETCTBYIOLIECH
1300aThl (KOJMYECTBO CTOJIOLIOB C MHJIEKCOM /; COOTBETCTBYET YUCIY 3aJJaHHBIX M300aT).

Ha OatumerpuyeckoM 1miaHe (cxeme) kapanoauiom NPOBOAST JUHUU JJTUHBI U
MaKCUMaJIbHOW IIMPUHBI 03€pa.

JIMuHy TIOYYEHHBIX OTPE3KOB HM3MEPSIOT C TOMOIIBIO YUPKYASA-UBMEPUMES
(obs13aTenbHO!) ¥ IMHEHKH B IBA IpHEMa ¢ TOYHOCTHIO 110 0,1 HauMeHBIero JaeaeHus
nuHelkn (MM). PesynbpTaT 3anuceiBaroT Ha O1aHK (rpadst L 1 B, 1 1 2 cTpokn).

PaccuuthiBatoT cpeaneapudmeTnueckoe 3HaYCHUE U3 JIBYX TMOJYUYEHHBIX pe-
3yJbTaTOB (CTPOKH 3 U 4).

HaxoasT cucreMaTHuecKyto OMMOKY KypBUMETpa U JTUHEHKH (CTpoka 5).

BreimuceiBaroT MacmTad cxemsl 03epa (cTpoka 6)

PaccuuThiBatoT ommoOKy U3MEPEHHsI C yIeTOM MaciiTada (cTpoka 7).

OrnpenensitoT pe3yJbTaT U3MEPEeHU ¢ yueToM Maciitada (CTpoka 8).
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Haxonatr okoHyaTeNnbHBIA pe3ysbTaT, OKPYIJIAs €ro ¢ y4eToM CHUCTeMaThye-
CKOM MOrPEHOCTH (CTpoka 9).

Ilnomagu BogHON MOBEPXHOCTH (3epKaJia) 03epa M 3a/IaHHbIX TOPU30HTOB
(BHYTpH H300aT)

[Inomaas BOJHOM MOBEPXHOCTH (3€pKayia) o3epa S, — 3TO IJIONMIaJb €ro ypo-
BEHHOW MOBEPXHOCTH, OTPAaHUYEHHOW HYJEBOM M300aTOM, uckmouas ocmposa. Bee
3alHCH W pacueThl U3MEPEHUH TUIoNIaiel MPOU3BOAATCS Ha OyiaHKe, 0Opasel KOTo-
poro jaH B Ta0m. 21.

Ta6muma 21 — O6pa3el 3amonHeHUs OJaHKa. Pe3ynbTaTsl H3MEpeHus MajIeTKON
TJIOIIAIA 3€PKAJIbHON MTOBEPXHOCTH U 3a/IaHHBIX TOPU30HTOB (BHYTPH M300aT) 03.
3eJIEHOT0

IInomann
Kosmn4ecTBo KBapaToB C YYETOM IOTIPEIITHO-
U3MEpEHHAs -
N3zmepenus
100 | 25 1 0,25 » | M?(c yuerom )
em® | em? | em? cm 2 oM MaciiTaba) M ra
1 2 3 4 5 6 7 8 9
b e p e r o B a s JTHHHUI
1-¢ 1 1 116 158
2-¢ 1 1 116 158
Cp. apudm. 1 1 116 158
Kom-Boem?® | 100 | 25 | 116 | 39,5 | 280,5 | 280,5 | 280 | 0,03
MU 3 o 6 a T a 2 M
1-e - 3 48 126
2-¢ - 3 48 126
Cp. apudm. - 3 48 126
Kom-Bocm > | - 75 | 48 31,5 | 1545 | 154,5 | 154 |
MU 3 o 6 a 1T a 4 ™M
1-¢ - - 19 56
2-¢ - - 19 56
Cp. apudm. - - 19 56
Kom-Bocm > | - - 19 14 33 | 33 | 33 |
MU 3 o 6 a T a 6 M
l-e - - - 7
2-¢ - - - 7
Cp. apudm. - - - 7
Kom-Bocm? | - - - 1,75 1,75 | 1,75 | 2 ]

[Ipumeuanne: TabaMIly MPOJOIKAIOT JJISl BCEX 3aaHHBIX M300aT; Mo/ TaOJIMIeH 3aMChIBAIOT MaclITad a-
Ha o3epa (Harpumep, M 1:2500) 1 moKka3bIBarOT pacyeT MOrPEeNIHOCTH U3MEPEHUs TUIOMIAAN MAJICTKON (HalmpuMep: CH-
cremaruueckas ommbka pasna + 0.125 cm?; ¢ yuetom mMactaba = m2).

[Tnomans 3epkana o3epa ¥ KOHTYPOB M300aT U3MEPSIOT C MOMOIIBIO NAJIETKH.
Ecnu nan o3epa U KOHTypoB M300aT BblU€pUYEH HA MUJUTUMETPOBOM Oymare, naiem-
KoU CIIyXUT ocHo8a depmedica. VICXoas U3 3TOro, U3MEPEHUE IUIIOMIAICH OCYIIECTB-
JSI€TCA B CIAEAYIOIIEM MOPSIKE.

1. Ha mMunnumerpoBoit 6ymare gopmara A4 [ONOJHUTEIBLHO BBIYEPUYUBAIOT

paboune 4epTexu KOHTYpOB OEPETOBOM JIMHUU U 0MOeIbHO KaXKI0W U3 n300art.
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2. Ha nux Boigensior (ouepuunBaror) kBagaparsl 10 x 10 = 100 cm?; 5 x 5 =25
e’ 1 x1=1cem*u 0,5 x0,5=0,25 cmM? (MOKHO BBIIEIUTH U JAPYTHE TPYIIIbLI KBaI-
paToB, BBe/s B TaOJIMIly COOTBETCTBYIolue rpadnl). YToObI MpU cueTe KBaApaToB,
ocoOenHo miomanpo B 1 cm 2 u 0,25 cM?, He cOMTBCSA, UX OTMEYAIOT IIOPAIKOBLIMH
HOMEpaAMHU 110 MePe NPOABUKEHH cueTa (KelareabHo Keaaparsl B 1 cm 2 u 0,25 cm?
HYMEPOBATh Pa3HbIMU LIBETAMHU WJIA PAa3HBIM WIPUPTOM). Pe3ynbpTaThl 3aMCHIBAIOT B
rpadsl 2-5 Tabnuiet 21 17151 COOTBETCTBYIONINX U3004aT.

3. Ksagpatuku miomansio 0,25 ¢M? HOACYMTHIBAIOT CIEAYIONIMM OOPa3oOM.
[locne OokOHYaHUS HYMEPALMH YenblX KBAJPATUKOB MPOJOJIKAIOT MPOCTABIATH HO-
credyowue TOPSIKOBBIE HOMEPA B KBaJpaTHKax, MOMECTHUBIIMXCA HE IMOJHOCTBIO.
Haxonar Ha yepTeke HEMPOHYMEPOBAHHBIE YACTH KBAJIPATUKOB, MPUMEPHO JOTOJ-
HSIOIIHUE MO TUIOLIAN YK€ OTMEUYEHHBIC, W 3alITPUXOBBIBAIOT (BBIUEPKUBAIOT) HUX.
BrIuepKkHyTBIE TONOJHEHNS HYMEPYIOT TEM K€ MOPSAIKOBBIM HOMEPOM, YTO U OCHOB-
Hasg 4YacThb KBAJpaTUKA, BBIHOCS 3TOT HOMEP 3a KOHTYPhl M3MEPSIEMOM ILIOIIAAH
(Pucynok 34).

4. ITpoBepsIOT MOACUYETHI U 3alMCHIBAIOT PE3YJIbTAThl BO BTOPYIO CTPOKY TalI.
3.

5. Haxonsat cpeqneapudmeTnyeckoe 3HaueHUE KOJMYECTBa KBAIPaToOB (TPETh
CTpOKa).

6. IMoxcunTeiBaroT B Kaxaod rpade (2-5) MONydeHHOE KOIMYECTBO CM° M
HaXoIAT 00IIyI0 (M3MEPEHHYIO) TLIoIaas B cM> (rpada 6).

7. C y4eToMm MaciuTada IIaHa 03epa MEPEBOAT ILIOMALL U3 CM> B M2, MOJY-
YEHHBI pe3ysbTaT 3allMChIBAIOT B rpady 7.

8. BeimuceIiBaroT moj TabauIel 3a1aHHbBIA MacITad TiaHa o3epa.

9. HaxonaT cucremMarnueckyro omnOKy kak 0,5 1eHbl HAaMMEHbILETo JeJIeHUs
(B BBIOPAaHHOM MaNeTKe HauMeHblee aenenue pasHo 0,25 cm?). Ee 3anuchIBaOT 1o
TaOJMIEN U NEPEBOAAT C yIETOM MacmTada B M2.

10. U3mepeHHyo II0MaAb OKPYTJISIOT C yY€TOM MOIPEIIHOCTH, PE3YJIbTAT 3a-
MMCHIBAIOT B rpady 8.

11. TlepeBoaar M? B rekrapbl, yuuThiasg, uro 1 ra=10000 m? (rpada 9). Pe-
3yJIbTAT OKPYIJISIIOT JI0 IepBOM 3Hauamen uudpsl wim 110 0,1.

dopMa npegocTaBJIeHUs] OTYETHBIX MAaTEPHAJIOB

BrinonHeHHbIE pacyeThl, COrjIacHO BapuaHTy, odopMiieHHbIE B TaOmuIsl 20,
21, cornacHo 3aJaHui0, OATUMETPUUYECKYIO CXEMY 03€pa C HAHECEHHBIMH JJIMHHOW U
MaKCHUMaJIbHOW IIMPUHON 03epa, paboune 4epTekH MO MOJCYETY KBaJIpaTUKOB Ha
MUJUIUMETPOBOI OyMmare. YcTHOe cobeceloBaHre, TECTUPOBAHHUE.
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Pucynok 34 — [Tpumep nojacuera KBaipaToB

Bonpocsl 1151 camonpoBepKu

. KakoBa 1iena genenust kypsumerpa?

. Uemy paBHa cucTeMaTu4eckasl omrodka KypBUMeTpa?

. Uemy paBHa cucTeMaTH4eCKas ONTMOKA JIMHCHKHN ?

. UTo Takoe JJIMHA U MaKCUMaJbHasl IUPUHA 03epa?

. Kak u3Meputh 1MHy 1 MaKCUMaJIbHYIO IIUPUHY 03epa?

. Kak o1ieHUTh TOUHOCTh U3MEPEHUS IJTMHBI 3aJITAaHHOU JIMHUU?
. Uemy paBHa cucTeMaTH4ecKkas omurOKa 3aJJaHHOU MaJIeTKu ?

. Kak ¢ yuerom maciTaba nepeiitu ot cm? K Km2?

0N N B WD~

JlaGopaTopHasi paGora Ne 25. Pacuer o0beMa (BMECTUMOCTH), CpeIHEeil rIyOMHBbI
U CpeAHeH LIMPUHBI 03epa

Heab padoThl — MOIyYUTh HABBIK pacdeTa o0beMa, CpeAHEN TIyOUHbBI U CpeI-
HEU IIMPUHBI 03€pa.

OOwmue cBegeHnst

Obvem (emecmumocms) 03epa V — 3T0 00beM 4aCTH 03€PHOU KOTJIOBUHBI, 3a-
MOJTHEHHOM BOJIOM TMPU TAHHOM YPOBHE.

I nyouna osepa maxcumanvHas hm. — camasi 6oJbliiasi ri1yOuHa, CHsTas ¢ Oa-
TUMETPUYECKOTO TUIaHA.

I'nyouna ozepa cpeonss h., — 4aCTHOE OT JeJIeHUs 00beMa BOJbI 03epa V Ha
MJIOIIAb 3epKana, T. €.

he, = V/SO’ M ®opmya 29

Taxkum 00pa3oM, cpemHss TIyOrnHa 03epa — 3TO TOJIIMHA CII0sI, KOTOPBIN MO-
JIy4aeTcsl, €CJIM BCKO BOY, HATIOJHAIOUIYIO 03€PHYIO0 KOTJIOBUHY, pacIpeaeInuTh paB-
HOMEPHO MO IUIOIIAAN BOAHOM MOBEPXHOCTH.

Ulupuna o3zepa cpeoussa B., — OTHOILIEHHE IUIOILAAM 3€pKana o3epa S, K ero
niune L, T.e.
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B,=S,/L,M ®opmyna 30

Obvem 600bl B 03€pe BBIYUCIISIOT MPUOIMIKEHHO KaK CyMMY O00bEMOB OTJIEIb-
HBIX CJIO€B KOTJIOBUHBI, 3aKJIFOUEHHBIX MKy YCIOBHBIMH TOPH30HTAIBLHBIMU TLIOC-
KocTsiMU n300aT. Ciou, 3a UCKIIOYEHUEM CaMOro HIKHETO (OT MaKCHUMAaJIbHOM TITy-
OWHBI 10 TOPU30HTA TOCTEAHEH 3aJaHHON M300aThl) MPUHUMAIOT 32 YCEYCHHBIN KO-

HYC WJIM yCeYeHHYo upamuny (PucyHok 35).
|

-— Dy
—_——

- i

-

TmockoCTh IEobaTe 5 g
i

-

S

.

- -
- -—
——__I__,--"

P ;
IOOCHOCTE FE0DaTE Sac 2

-
-

AR [ ER

_ R

“ mmockocTs rEobaTe 0
y =

i e

—.__-l____

b

TOTOA MAYCHMATEHOH CIyDrEE

Pucynok 35 — YcnoBnas urypa o3epa ¢ IioCKOCTIMUA U300aT

O0beM coeB, KpOMe caMOro HUKHET0, BBIYUCIISIIOT 1O (opMyIie sl pacyeTa
o0beMa yCEYeHHOTO KOHYyca (TTMpaMHUIbI).

V, =0.5xAh, x(S, +Si+1), ®opmyna 31

rae Vi — oobem ciost; S, Sir — IJI0IIail, OTpaHWYeHHbIC JIMHUAMU 33 IaHHBIX
n300aT S;— BepxHeH, Sii; — HIKHEH I JAHHOTO CJ0s ; Ah; — TOJNIIMHA CIIOS MEXKITY
rOPU30HTaMHU U300aT.

Huxnuii cioii (0T MakCUMaliIbHOM TTyOWHBI O TOPU30HTA MOCIEIHEN, HUKHEH
3a/IaHHOM M300aThl) MPUHUMAIOT 32 KOHYC WJIA MUpaMuy. Ero 00beM BBICUHUTHIBAIOT
o opmyiie

V.=1/3xAh, xS, ®opmyna 32
,

rjae. V, — 00beM HIKHETO CIIos;, S, — IUIONIab, OTpaHUYCHHAS HUKHEH H30-
6aroit; Ah,— ToJIIMHA HUXKHETO cJos (MEX1y 3HAaU€HHEM MaKCUMalIbHOW TTyOHHBI
hmax ¥ 3HAYECHUEM HIDKHEH M300aTHI 7).

Beck 00beM BOBI B 03€pE PACCUMTHIBAIOT KaK

i=n—1
y=Sr v, ®opmyina 33
i=l1

b

rie 0003HAUYEHUS TE KE.
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IMopsaok BeINOJTHEHUS] padOThI

1. BemuceiBaroT Ha OaHk (Tadm. 22):

- B Ip. 1 3HaueHus n300aT, OTPAHUYMBAIOIINX COOTBETCTBYIOIIHE CIIOH;

- B Tp. 5 U 6 — TIONaau, OTpaHUYCHHBIC STUMHU M300aTaMu (BEPXHHUE U HUXK-
HHUE OCHOBAHUSI COOTBETCTBYIOIINX YCEUEHHBIX KOHYCOB).

2. PaccunThIBaIOT:

- Tommuny cinos Ah; Kak pa3HOCTh 3HAYCHHM JIBYX COCeTHUX m300at (Tp. 2);

- MOJIOBUHY TONIIMHBI ¢lIOEB Ah; (Tp. 3), kpoMme HIKHETO (ITOCTISIHSS CTPOKA);

- TPETh TOJIIMHBI HIXKHETO ciiosi Ah; (Tp. 4, OCeHsAs CTPOKaA);

- CyMMY IUIOLIA/IC BEPXHEr0 U HUKHEro OCHOBaHUM (Tp. 7);

3. PaccuuteiBator 00b€MBbI cioeB (V)), 3aKIIOUEHHBIE MEXAY IJIOCKOCTIMHU
n300aT, /Ui BCEX CJIOEB, KPOME HWKHETO, ISl Yero CyMMmy IUIOLIAJeil BEpXHEro H
HUKHETO OCHOBaHWM (Tp. 7) YMHOXAIOT Ha MOJOBUHY TONIIUHBI cios (Tp. 3); Juis
HIDKHETO, HE YCEUYEHHOTO CJIOsl TUIOIIAJb HIKHEH M300aThl YMHOXKAIOT Ha TPETh
TOJIIIMHBI HUXKHETO ¢J10s1 (Tp. 4); MoJlydeHHbIE MPou3BeAeHUs (00bEMBbI CI0EB) 3allu-
CBIBAIOT B Ip. 8§

4. PaccuuThIBalOT 00beM (BMECTUMOCTh) BCEro o3epa (00beM BOJIBI B 03€pe)
Kak cyMMy 00beM0OB V; (110 Tp. 8). PesynbpTaTa 3anuchiBatoT noa rp. 8.

5. OueHUBaKOT TOYHOCTH MOJYYEHHOTO PE3yJIbTaTa.

JIJ1s1 5TOTO MOHO BBIYHCIIUTH BEJIMYUHY CPEIHEKBAAPATHIHON OMIMOKH 00be-
Ma (my) 1o dpopmyie

m = i%\/0.0lﬂzhﬁm F0,01S] + 2 m, Dopmyrna 34
» M7,

rae © = 3,14;

S, — muionaak 3epKaia 03epa;

Nmax — MaKCUMaJIbHas TyOUHa;

Mg, — CPEIHEKBAPATUYHAs OMIMOKA IUIONIAIH 3epKaja Sy, M2,

OpnHako, JUisi METKOBOJHBIX BOJIOEMOB, KAKOBBIMU OOBIUHO U SIBIISIIOTCS PHIOO-
XO3sIIICTBEHHbIE TIPYAbI, OLIEHUTh TOUHOCTh PE3YJIbTaTOB MOKHO NpubaudxcenHo. Jler-
KO 3aMETHTh, 4TO B dopmysie (8), mpu HEOONbIINX TIyOMHAX, BEJIMYMHA (paspsim)
OIIMOKM 3aBHCUT B OCHOBHOM OT KBajpaTa ILIOIIAay 3epkana osepa (s%). BoiHecs
0,01 sy U3-TI0]1 KOpHS, TIOJIYYHUM npubnudxcennoe suauenue ouiubxu, pasaoe 0,05 so..
Pacder morpenHoCcTH MOKa3bIBAOT MO TAOTHUIICH.

6. [Tomyuenusiii B rp. 8 pe3ynbratr (00beM 03epa) OKpYIJISIOT 10 pa3psiaa 0o-
Jiee BBICOKOT0, YeM pa3psijl OLIUOKH.

7. 3anonusior rpady 9 (oHa moHaAOOUTCS ISl BBIMOJHEHUs J1abOpaTOPHOM
pabotel Ne 26), HauMHasi ¢ caMOM HudiCHell CTPOKU, PYKOBOJICTBYSCH CIIEIYIOIIUMU
pacCyXJICHUAMH.

Ecnu cyctuth U3 03epa BCIO BOAY (10 MaKCUMAaJIbHOM TIIyOHWHBI), OOBEM BO-
Ibl, ecTecTBeHHO Oyzaet paBeH 0 (cM. PucyHok 35) — 3T0 3HaUeHHWE U 3aMKCHIBAIOT B
HUWKHEN CTpoke (CTpoKe Il MaKCUMAaJIbHOM TiyOuHbl) rp. 9. HanogHuM MbICIEHHO
qanry o3epa J0 HIKHEH n300aThl — MOJy4YUM O0OBEM HUIKHETO CJI0S B Tp. 8 — 3aluChl-
BaeM 3TO 3HAUYEHHE B CTPOKY, COOTBETCTBYIOIIYIO HIKHEN n3obate. Takum xe oOpa-
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30M «J00aBIIIOT» BOIY JI0 MJIOCKOCTEN KaXKJI0M M3 OCTaBIIMUXCS M300aT, T. € K MOJIy-
YeHHBIM B rpade 9 cymmam o0BEMOB MOCIIEOBATENBHO JO0ABISIIOT 00bEM COOTBET-
cTByMOIIero cios (V) mo rp. 8. (He OKpyIJisis, B TOM BHUJIE€, B KAKOM OHU 3allKCaHbl B
rp.8). Kaxknplif u3 momydaemMbIx TaKuM 00pa3oM pe3yJIbTaTOB 3aMUCHIBAIOT B CTPOKE,
COOTBETCTBYIOIIEH m300are, 10 KOTOPOi paccuuTaH odObeM. B ctpoke st «0» m30-
0aTbl TOJDKEH MOMYYUTHCS paHee BBIUHUCICHHBIN 00BEM BCETO 03epa (TakuM o0pa3oM,
NEUCTBUS B I'P. 9 OTHOBPEMEHHO SIBJISIIOTCS U CAMOTIPOBEPKOI pe3yibTaTa).

8. TlomydeHHbie B Ip. 9 CyMMBI OKPYTJISIIOT C Y4€TOM MOTPEIIHOCTH, BBICUH-
TaHHOU 1711 00beMa Bcero o3epa. OKOHUYATEIbHBIE PE3yIbTaThl 3aMUCHIBAIOT B Ip. 10.

9. PaccuuThIBalOT cpeonioio enybouny osepa. Pesymprar okpyrisioT g0 0,1 m
(bopmyoii mig pacdera cpeiHEe KBaJApaTUYHOW MOTPEITHOCTH, TPUBOAUMON HUXKE,
MO>KHO HE TI0JIb30BaThCS)

my, =i+ hm 1S, M ®opmysa 35
10. PaccumuteiBatror no dopmyne 30 cpeduwio wupuny oszepa. Pesynbrar

OKPYTJISIOT 10 pa3psifa, MOJIYyUYEHHOTO MPU U3MEPEHUN MAKCUMAaJIbHOM IIMPUHBI O3€-
pa (popMyoii, TPUBOAUMON HUKE MOKHO HE TOJIb30BATHC ).

my = \/W /L M dopmyna 36
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®opma npeaocTaABJeHUSI OTYETHBIX MATEPHAJIOB
BeInonHeHHbIe pacyeThl, COINIACHO BapUaHTy, ohopMiieHHbIE B Ta01. 22. YcTHOE cobeceJoBaHne, TECTUPOBAHHUE.

Tabauia 22 — O0pasernr 3anosiHeHus 6Janka. Beruncienne o0beMa BOJIbI B 03epe

Tonmunaa cios 1nomazs Ilnowans V.V, M
3HayeHue . JIIIL J1051, N | AR BepXHeii — (S, +5..)) Vi M i TV
u3o0ar, M Ah: ’ ’ u3o0arel, S; | n300aTskI, (ep.5+2p.6)M* | (ep.3*2p.7) | bes yuera | C yuerom mo-
oM M Si+1, M TIOTPELIHOCTH | TPEIHOCTH
1 2 3 4 5 6 7 8 9 10
0 656,4 7%10?
2 1 - 280 154 434 434
2 2224 2*%10°
2 1 - 154 33 187 187
4 35,4 0,4*10°
2 1 - 33 2 35 35
6 0,4 0,004*10?
026 - 0:2 2 O 2 0,4
6,6 0 0
i=1
O6neM o3epa V. =>V,, M =6564
= 656,4 7%10?
~ 7-10%, m?

M 1:100 ms, = 0,05-So = 0,05-280 = 14 m?; h,=V/S§,=656,4/280,5= 234 =23wm;, B,=5,/L=280,5/2579=10,88~10,9m
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Bonpocsl 111 caMonpoBepKu

1. Kak paccuurtath cpeHUE 3HAUCHUS TITyOUHBI U IIUPUHBI 03epa?

2. KakoB npuHIMn pacuera BMeCTUMOCTH (00BemMa BOJIbI) 03epa’?

3. Kak npubimxeHHO MOKHO OLIEHUTh MOTPEUIHOCTh IPU pacueTe oobema
BOJIBI HETUTYOOKOTO 03epa?

JlabopaTropnasi pab6ora Ne 26. IlocTpoenue 0aTurpaguuecKux KpuBbIX

Leab padoTsl — MoJTydeHNE HABBIKA MOCTPOCHUS OaTUrpaQuuecKux Kpu-
BBIX.

OO0mue cBeneHns

bamuepaguueckue (ot rpeu. bathys — rmybokuit + graphd - nuimy) xpu-
évle (1iomanei u oobemMoB) — 310 rpadux (Pucynok 36), oTpaxkarommii (onu-
CBIBAIOIINI) 3aBUCUMOCTh IUIOLIAJM BOJHOW MOBEPXHOCTU U O0ObEMa BOJBI B
o3epe oT ero ypoBHs (riyOuHbl). baturpaduyeckue KpuBbIe OTpaKaroT Xapak-
Tep (CKOPOCTh) YBEMUYCHHUS TIIyOHH, T. €. IIO3BOJISIOT CyIUTh O XapaKTepe Pelib-
eda nua. BeimomuuB mpenpiaymue pacuersl (1abopartopueie paboTsl 23-25) u
NOCTPOUB OaTturpauyeckue KpUBbIE, MOKHO MO 3TOMY TIpauKy HAXOAMTH
TUTOMIAIA ¥ 0OBEMBI BOJIBI TIPH JIFOOOM M3MEHEHHUH TITyOHHBI (YPOBHS).

T T T T TT

BT

-
—

NAF.

T
+
8!

A

=i .

Pucynoxk 36 — barurpadgudeckue kpubie o3epa: S - momanaei; V - 00beMoB

barurpaduueckne kKpuBble CTPOSIT B COOTBETCTBHH C MPABUJIAMH BBIYEP-
YUBaHUS IPaPUKOB, U3J0KEHHBIMU B JJaOopaTopHOU padbote 23.

T'opuzonmanvruvie macumabsl (175 ocelt Tomaae u 0o0bLeMOB) BHIOU-
paroT CaMOCTOSITENILHO B COOTBETCTBHH C yKa3aHHUSAMH B JJaOopaTopHOU paboTe
23. Macmtab A0fKeH ObITh TaKUM, YTOOBI C HUM JIETKO ObLIO padoTaTh (CHH-
MaTh 3HAYEHHS IUIOMIAIM W oObeMa MpH pa3HbIX ypoBHIX). Kpome Toro, oH
JIOJDKEH OBITh IOCTATOYHO KPYITHBIM, YTOOBI OCH MMEITU MaKCUMAIbHYIO JJINHY
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BJI0JIb JUTMHHOTO Kpasi TUCTa MUJUIUMETPOBKU (popmaTta A4 (ipu 3TOM clieryeT
MIOMHHUTD, YTO MAcCIITad He Modxcem Obimb KPAMHbIM MpeMm).

Bepmuxanvnoiti macwma6: npu MakcumanbHoU riayoune 10 10 M B 1 cMm -
1 m; mpu rmy6une ot 10 70 20 M B 1 cm - 2 M, nipu rirybune 6onee 20 M B 1 cM —
4 m.

Pazmepol wpugmos: HazBanue pucyHka (moj pucyHkom) — 3,5 (MM); Ko-
OpJIMHATHBIE OCU — 2,5 (MM).

IHopsimok mocTpoeHus Yyeprexa

1. Ha mucte mumumerpoBoi Oymaru ¢popmata A4 CHUMMETPUYHO TOJISIM
pa3OuBarOT KOOPAMHATHBIE OCH: TOPU30OHTANIbHBIE BIOJb JJIMHHOTO Kpasi JIUCTA,
BEPTHUKAJIBHBIE — BJIOJIb KOPOTKOTO. ['OpPU30HTANBHBIX OCEN — ABE: I IUIOLIA-
nerd u oobemoB. VX mpoBOAST mapajulesibHO APYT APYTY OJHA HaJ JIPYyTroi.
Macmrabpl 3TUX OCeil MOTYT ObITh pa3HbIMHM, HO TaKUMH, YTOOBI JJIMHA OCEM
ObLJIa MPUMEPHO OJMHAKOBOM. BepTukanbHas och — och rinyouH. KoopauHaTHbie
ocu HaunHatoT oT 0 (MpaBUIIO MOJANKCH OCel CM. B JJabopaTopHoil pabote 23).

2. Ilo nanHbIM Taba. 22 B mojie NOArOTOBIEHHBIX KOOPAMHATHBIX JIMHUN
HAHOCST TOYKAMHM 3HAUEHUS TUIONIa1e 1 00bEMOB JIJISl BCEX 3aJJaHHBIX M300aT.

3. Crposr kpuByto muiomaaeii. IlepBas (HUXKHSAS) TOUKA, COOTBETCTBYIO-
1iasi MaKCUMaJIbHOM TITyOMHE 03€pa, JIEKUT Ha BEPTHKAIbHOW OCU B TOYKE, CO-
OTBETCTBYIOIIEH MaKCUMaJIbHOU ITyOUHE 03epa, TaK KaK IIIONa b B 3TOW TOYKH
paBHa HyJIO (BCS BOAA U3 03€pa «cIylieHa»). Bropas Touka OyJaeT oTcTosTh OT
HayaJla KOOPJAMHAT 10 BEPTUKAJIN Ha PACCTOSHUE, COOTBETCTBYIOIIEE ITOCIIETHEN
(HKHEHN) 3a7aHHOM M300aTe, a MO TOPU3OHTAIM — Ha PACCTOSHUE, COOTBET-
CTBYIOIIIEE ILIOIIAAM, OTPAaHMYCHHOW HIDKHEW wn3o0artoit. Ilociemnss (camas
BEpPXHssl) TOYKA, COOTBETCTBYIOIIAsh HYJIEBOM wu300are (03epo MOITHOCTHIO
HAIOJIHEHO BOJIOM) OKa)eTCsl Ha TOPU30HTAIbHOM OCHU B TOUYKE, COOTBETCTBYIO-
1Ieil 3HaYEHUIO IJIOMIAU 3epKajia 03epa.

4. KpuByto 00beMOB CTPOSAT MO TOM ke cxeme. [Ipu 3ToM TOukH mIioia-
el 1 00beMOB ISl MaKCUMAJIbHOM TITyOUHBI COJIBIOTCS B OAHY Ha OCH TIyOUH
(ypoBHEH).

5. Crposit Garurpaduueckue KpuBbie (KpHUBBIE IJIONIaAe U 00BEMOB),
COEJIMHSS TIOJTyYEHHbIE TOUKH (OTAEIBHO AJIs IJIOIaael 1 00bEMOB) IJTABHBIMU
JUHUSAMU U 0003HaYasi UX CUMBOJIAMH V U S COOTBETCTBEHHO (KPHUBBIE ILIOIIA-
neil 1 00beMOB MOTYT IIEPECEKATHCS).

6. Ilocne mpoBepku mpemnogaBaTeneM OaTurpaduuecuke KpUBBIC TOJIHU-
MaroT (0OBOJIAT YEPHOMN TTACTOM ).

dopmMa npeaocTaBJIeHNs] OTYETHBIX MATEPHUAJIOB

[TocTpoeHHblE Ha MIJITUMETPOBON OyMmare OaTurpaduueckue KpuBbBIC.
YcTHOe cobeceoBaHne, TECTUPOBAHHE.

Bonpocsl 1j1s1 caMonpoBepKHU

1. Yro noka3siBatoT 6aturpaduyeckue Kpusbie?

2. Kak M0>XHO UCTIOJIb30BaTh OaTturpaduueckue KpuBbie?

3. Kakue naHHbIe HaJl0 UMETb, YTOOBI MMOCTPOUTH OaTUTrpaduUecKue Kpu-
BbIE?
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YACTD 3. PABOTA C THAPOMETEOPOJIOI'MYECKHUMMUA ITIPUBO-
PAMUA

JlabopaTtopnast padota Ne 27. IIpuGops! AJ1s1 M3MeEpeHUs1 TeMIlepaTypbl BO3-
ayxa

Leap padoThl — MoyueHUEe HaBbIKAa PabOTHI ¢ MpubopamMu A U3Mepe-
HUS TEMIIEpaTypbl BO3yXa.

OO0mue cBefeHNS U eAUHULBI H3MEPEHHUA

B meopemuueckoii MeTeoponoruu NpUMEHSIOT a0COIOTHYIO IKAITy TE€M-
nepatypsl (mkany KensBuna, K). Hynb 3Toi#l mikamsl cOOTBETCTBYET MOJHOMY
MPEKPAIICHUIO TEIUIOBOTO JIBIXKEHHS MOJIEKYJI, T. €. CaMOM HU3KOW BO3MOMXKHOM
temriepatype (mo mkane llenbcust - munyc 273,18+0,03°). Benuuuna rpamayca
aOCOJIOTHOM IIKAJIbI paBHA BelMuuHe rpaayca mkanbl Lenscus. [lostomy HyIb
mkanel [enscusi coorBercTBYeT 273° abcomtorHoit mikanbl. [lo abcomroTHOM
IKaJI€ BCE 3HAUCHHS TEMIIEPATYPhI MOJIOKUTEIbHBI (BBILIE a0COIIOTHOTO HYJIS).
B dopmynax aGcontoTHy0 TemmepaTypy o0o3HauyaroT uepe3 T, a TeMneparypy
no Ilenbcuro — uepe3 t. [{ns mepexona temnepatypsl 1o Llenbcuro k abCcooT-
HOM TeMIiepaType UCIIOJIB3YIOT bopmymy:

T°K =t°+273° ®dopmyna 37

B o6viunou npakmuke npu N3MEpEHNN TEMIEPATYPbI OOBIYHO MOJIb3YIOT-
cs mkaon Ilenbcus (°C), Ha KOTOpOW TOYKA TastHUA Jbja obo3HauyeHa 0°, a
Touyka kuneHus Boabl witoc 100°. ITpomexyTok mexay HUMH pazgeneH Ha 100
yacteil (rpagycoB). B nHexotopsix crpanax (CILIA, AHriuu u B psiie Ipyrux)
ucnosb3ytoT mkary Papenreiita (°F), Ha KOTOpOI TOUKY TasiHUS JhJa 0003HA-
4aroT TeMneparypoil +32°, Touky KumneHus BoJbl — TeMieparypoit +212°. Ipo-
MEXYTOK MEXIY dTUMH penepHbIMU (0T Pp. repere — MeTKa, 3apyOKa) TOUKaMu
paznened Ha 180 (212 - 32) wacreit (rpamycoB). Ucxonsa uz atoro, 1 °C/1 °F =
100/180 = 5/9. Takum o6pazom, 1 °F = 9/5 °C; uro6wl nepeiitu ot t °C x t °F, Kk
9/5 °C cnenyer npubaButh 32° (MOCKONBKY TasgHuEe Jbaa no dapenreiiTy mnpo-
ucxoaut npu +32°). U naobopot: 1 °C = 5/9 °F; uto0s! nepeiitu ot t °F x t °C,
ot t °F BerunTaror 32° (1Mo To# e NpUYMHE) U MOJTYYEHHYI0 Pa3HOCTh YMHOXa-
10T Ha 5/9. Takum 00pa3om, 1715l IEPEBOIa 3HAUEHUI U3 OJJTHOM LIKAJIbI B APYTYIO
CIIyXaT cienytoume GopMyJbl:

1°F =9/5¢°+32°, @opmyna 38

t°C = 5/9(t°F—32°) (DopMyna 39

[Ipu u3MepeHun TemrepaTypbl BO3yXa HEOOXOIUMO COOJIOCTU CIEdy-
IOIINE YCIIOBHUS:

1. Bocnpunumarowas yacme npudopa (JKUAKOCTHBIN pe3epByap) I0JIKHA
HAXOAMUTbCS HaJ TMOACTUJIAIONIEH MOBEPXHOCTHIO Ha BBICOTE HE HIDKE 1,5 M
(crangapTHas BhICOTa — 2 M; UMEHHO Ha TaKOM PAcCCTOSHUU OT MOICTHJIAIOLICH
MOBEPXHOCTU HAXOJATCS BOCHPUHUMAIOIIUE YaCTU MPUOOPOB B MCUXPOMETPU-
yeckux OyaKax Ha METEOCTaHIMSIX ). ITO CBSI3aHO C TEM, UTO HMXKHUM CIION BO3-
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JlyXa /10 BBICOTHI 1,5 M HaxOquTCsl O OOJIBIIUM BIMSHUEM MOACTUIIAIOLIEH 1O~
BEPXHOCTH.

2. TepMOMETp NOJIKEH:

HAaxooumscs 6 meHu, TOCKOJIbKY Ha COJHIIE OH MOKa3bIBAE€T COOCTBEHHYIO
TeMneparypy npuodopa;

Xopouio nposempueéamuvcs (XOpouo oO0AyBaThCs BO3JAYXOM); B MPOTHB-
HOM CJIy4ae, OH MOKa3bIBAET TEMIEPATYPY B TOM 3aMKHYTOM IPOCTPAHCTBE, B
KOTOPOM OH B JIaHHBII MOMEHT HAXOAUTCS;

B 3THX YCIIOBHUSIX TEPMOMETP JTOJIKEH OBbITh BBIICPKAH He MeHee 5 MUuHym,
4TOOBI OH yCIIEJl BOCIIPUHSAThH TEMIIEPATYPY OKPYIKAIOLIEH Cpebl.

3. Iloka3zaHus TEpMOMETPOB, PUMEHSEMBIX B METEOPOJIOTUH, HE3aBUCHU-
MO OT IIIKaJIbl, CHUMAIOT ¢ TouHOCThIO 10 0,1 °C:

OTCUET CHUMAIOT IO BOSHYMOU (eciu mepmoMemp CHRUpmoBol) uiu 1o
BBINTYKJION (€CIIM TEPMOMETP PTYTHBIM) YaCTU MEHMCKA, JIyd 3pEHUS MPU 3TOM
JOJIKEH OBITh nepneHoOuKyisApen wKaue 8 mouke omcuema,

BHauaje CHUMAIOT 00au 2paodycd, T. €. ONPEAENSIIOT MOJIOKEHUE KOHLA
CTOJIOMKA >KMJIKOCTH B KallWJUISIPE OTHOCUTENBHO IMIKAJbI (TaK KaK MPHUCYTCTBUE
HaOIIoAaTeNII MOXKET MOBJIMUATh HA TEPMOMETP (HArpeTh €ro) U U3MEHHUTh €ro
MOKa3aHMs Ha JECAThIE JOJU Ipagyca), U TOJbKO MTOTOM — LENbIE;

4. 3anucu BenyT Ha cHelUaNbHBIX OJJaHKAX (Ha JIAOOPAaTOPHBIX 3aHATHUSAX
— B TETPaJsIX, B CIELUAIBHO MMOJATOTOBICHHBIX TAOJINIIAX).

VYcnoBusi, HeOOXOUMBIE JIJISI U3MEPEHUS TEMIEpaTyphbl BO3AyXa, IMOIHO-
CTbIO COOJIIO/IAIOTCS B IEPEBSHHBIX JKATIO3UUHBIX NCUXPOMETPHUUECKHUX OyaKax
Ha METEOIUIOIaKax U MpHU MpaBWIbHON padoTe ¢ acmupallMOHHBIMU IICUXPO-
MeTpamu.

IIpuGopsI 11 H3MepeHHusl TeMIepaTypbl BO31yXa

Tepmomertpsl

JIist u3MepeHus: TeMrnepaTypbl UCHOJIb3YIOT JEKTPUUYECKUE, AepopMaliu-
OHHBIE U KHJIKOCTHBIE TEPMOMETPHI.

DNEeKTpUYECKUE TEPMOMETPHl OCHOBAHbI HAa M3MEHEHHMH IOJ] JECUCTBUEM
TEMIIepaTypbl JTUOO SJIEKTPOABUKYILEH CHIIBI B TEPMOCHASIX (TEPMOIIIEMEHTHI,
TepMonapsbl), JIMOO AIEKTPUUECKOTO CONMPOTUBIEHUS MPOBOJHUKOB (TEpMOMET-
PBI COIPOTUBIIEHUS, TEPMUCTOPHI).

JleopMaimoHHbIE TEPMOMETPHI OCHOBaHbI Ha MPHUHIIMIIE U3MEHEHUS JIU-
HENHBIX Pa3MEpPOB TBEPABIX TEJ C U3MEHEHUEM TeMIlepaTypbl. UyBCTBUTEIbHBIM
3JIEMEHTOM J1e(hOPMAIMOHHBIX TEPMOMETPOB CIYXKHUT JBOIHas (OMMeTayuinye-
CKasl) MJIACTHHKA, CTassHHAs U3 ABYX METAJUIMYECKUX IUJIACTHHOK, 00JaJaroIuX
pa3auYHBIMH KO3 (UIIMEHTAMH TEIUIOBOro paciuupenus. [lpu n3mMeneHun tem-
nepaTypbl Takas OMMeTauInYecKas MIaCTUHKA U3rM0aeTcsl BCIEACTBUE pa3iiny-
HOTO PacCUIMPEHUs] ABYX COCTABIISIIONIMX €€ IMOJIOCOK. DTH YYyBCTBUTEJIbHBIC
AIIEMEHTHI UCHOJIB3YIOT B TepMorpadax, KOTOpble MPUMEHSIIOTCS AJIA HEIpe-
PBIBHOM 3amucu KosieOaHui TeMIepaTypsl BO BpeMeHu. B 3aBucumocTu ot npo-
JOJDKUTEIIBHOCTU JIEHCTBUS TepMmorpadsl (M Ipyrue caMOIMCLbI) OBIBAIOT,
HaIlpUMeEp, CyTOUYHBIMU U HEIETTbHBIMHU, MECSTYHBIMU.
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XKuakocTHble TEPMOMETPHI OCHOBAHbI Ha MPUHIIMIE W3MEHEHUs 00beMa
XKUIKOCTH IIPU U3MEHEHHH TeMIEpaTyphl. B kauecTBe TepMOMETPUUYECKON KU
KOCTH OOBIYHO MPUMEHSIIOT PTYTh WU CIUPT. CIUPTOBBIE TEPMOMETPHI UCTIOIb-
310 JJI1 U3MEPEHUs] HU3KUX TeMIeparyp (B YaCTHOCTH, B MUHHUMAJIbHBIX TEp-
MOMETpAX), TaK KaK COUPT 3aMep3aeT npu MuHyc 117,3, a pTyTh — npu MUHYC
38.9.

Pa3nuuaroT TepMOMETpPHI: MUHUMAJbHBIE (ITOKa3bIBAIOT MUHUMAJIbHYIO
TEeMIIepaTypy 3a Mepuoj HaOII0IeHU), MaKCUMalbHbIe (ITOKa3bIBAIOT MAKCH-
MaJbHYIO0 TEeMIIEpaTypy 3a Mepuoj]i HAOMIOJACHHI) U CpPOUYHBIC, TTOKA3bIBAIOIINE
TEMIIepaTypy B MOMEHT CHSITHS OTCUETA.

AcnupanuoHHbIN CUXPOMETP

Acnupayuonnulti ncuxpomemp (aCUpallMOHHBIA — OT .Jtam. aspiratio —
HaJyBaHUE, BABIXaHHE; IICUXPOMETP — OT 2p psychria — xonon + metreo — me-
pIO) MO3BOJISIET U3MEPUTH TEMIIEPATYPY U BIAKHOCTh BO3yXa B MOJIEBBIX yCIIO-
BUsIX WK Ha cyqHe (PucyHnok 37).

OH cocTOHUT M3 JBYX TEPMOMETPOB (PTYTHBIX CPOYHBIX), 3aLIUIIEHHBIX
MeTalmyeckoi ornpaBoi. [IpuemHyto yacth (pe3epByap) OJHOTO U3 HUX 00ep-
THIBAIOT CMA4YMBAaE€MbIM JUCTHUJUIMPOBAHHOM BOJOM OaTUCTOM («CMOYEHHBIN
TEPMOMETP).

Pucynox 37 — AciupaniioHHBIN TICUXPOMETP: a) OOIINI BUJT ICUXPOMETpa:

I — mcuxpomMeTpu4eCcKuil TEPMOMETP CYXOil; 2 — ICUXPOMETPUUYECKUI
TEPMOMETP CMOYCHHBIN; 3 — TpyOKa; 4 — OOKOBBIE 3aIIUTHI; 5, 6 — 3aIUTHBIC
TpyOKH; 7 — acupartop; 8 — KITF0Y JIJIs1 3aBOJIa IPYKUHBI; 0) HUKHSS YaCTh
IICUXpoMeTpa B pa3pese: 9 — pesepByap cyxoro trepmomerpa; 10 — pesepByap
CMOYEHHOTO TEPMOMETPA; B) TPyIIIA JJIsi CMAYUBAHUS TEPMOMETPA:

11 — pe3unoBas TpyOka; 12 — 3axum; r) BeTpoBas 3amura (13) — HacaxkuBaeTcs
Ha I11eJIb B BEHTWISAIIMOHHON KOpOOKe MpU CKOPOCTH BeTpa Oosiee 3 M/c.
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Pe3epByapbl TEpMOMETPOB HAXOASITCSI BHYTPH 3aLUTHBIX TPYyOOK (5-6), T.
€. B TEHU; BEHTUWISATOP, PACHOJIOKEHHBIM B aCIUPATOPHON KOpOOKE B BEpXHE
4acTu mpubopa, mporoHss mo Tpyoke (3) Bo3myx, oOecTieunBacT MCKYCCTBEH-
HYI0 BEHTWJISIIIUIO C TIOCTOSTHHOM CKOPOCTBIO IBIDKEHUS Bo3ayxa (2 m/c) y mpu-
eMHOU 4acTH TEPMOMETPOB (TP CKOPOCTHU BeTpa Oosiee 3 M/C Ha 1Ieib B BEHTH-
JSIUMOHHOM KOpOOKE HACaKMBAETCs BETPOBAs 3AILNTA).

Kaxxnp1ii TepMOMETp IMOCJE U3TOTOBJIEHUS CPABHHUBAIOT C KOHTPOJIbHBIM
TepMOMETPOM — HTasioHoM (B LleHTpanbHoM Otopo moBepku). B pesynbraTe mo-
BEPKU OMPEIEISAIOT NONPABKY, KOTOPbIE MPUBOAATCS B MOBEPOUYHBIX CBUAECTENb-
cTBax (cepmugpuxamax).

C moBepXHOCTH CMOYEHHOTO 0aTHCTa, IPOUCXOJIUT UCTIAPEHUE, Ha KOTO-
poe 3aTpadyMBaeTCsl TEIJI0. DTOT TEPMOMETP MOKa3bIBAET COOCTBEHHYIO TEMIIE-
patypy, 3aBUCSAIILYI0O OT MHTEHCHUBHOCTH HMCHApPEHUs, KOTOpas BBIIIE B CYyXOM
BO3/lyXxe. UeM MHTEHCHUBHEE UCTIAPEHHUE, TEM HUKE MMOKAa3aHUsI CMOYEHHOIO Tep-
MoMeTpa. Bropoii TepmomeTp ncuxpomeTpa («CyXoi») moka3bIBaeT TeMIepaTy-
py BO31yXa.

Iopsinok n3Mepenus TeMneparypbl Bo3AyXa ¢ MOMOIIbI0 acIIUpPaLU-
OHHOI'0 IICUXpoOMeTpa

JI71st u3MepeHust TOJIbKO memnepamypuvl 6030yxa (0€3 ero BIaKHOCTH) J10-
CTaTOYHO OJIHOTO, CyX020, TEPMOMETPA, 3AKPEIUIIEMOIO B JIEBOW 3aIMTHOU
TpyOKe IMCUXpOMeTpa.

BriiepuBatoT NCUXpOMETP B 3aIaHHOM MECTE 4 MUHYTHI,

[Ipu cHaTHM OTCUeTa MpUOOp JepKat B pyke BepTukaibHO (PucyHok 38),
3a ompaBy (MOJANbIIE OT 3aIIUTHBIX TPYOOK TEPMOMETPOB) B BBHITAHYTOU pyKe
(moganmpiie ot ce0s), CHUMAIOT OTCUET U 3AMHUCHIBAIOT €r0 B MPUTOTOBICHHYIO
TaOJIUUKY.

Pucynok 38 — I[TonoxeHne ncuxpoMerpa Mpu CHATHH OTCUETa

O0padoTka nokazannii TepMoMeTpa

1. 3anuchiBatOT Ha OJaHK (B MOJArOTOBJICHHYIO B TeTpaau Tadmuiry) Ne No
TEPMOMETPOB, YKa3aHHbIE HA CAMUX TEPMOMETpPaAX.

2. ITop6uparot mo Ne No TepMOMETPOB COOTBETCTBYIOIINE CEPTUDUKATHI.

3. B monyyeHHbIE pe3ynbTaThl BBOJSAT MHCTPYMEHTAJbHBIE IOMPaBKU
TEPMOMETPOB, BbIOMpas UX U3 CEPTU(PUKATOB MyTEM MHTEPNOISAIUU (MPU ITOM
CJIEyeT MOMHUTh, YTO MOYHOCMb HONPABOK HE MOMCEN NPegblCUmMb MOYHOCU
noxasanuti mepmomempos, m. e. 0,1 °C, noomomy nonpasxu ciredyem OoKpye-
sImsb 00 decamulx epadyca). llpumep ceprudukara mpuBeeH B Tad. 23.
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Ta6nuna 23 —IIpumep pakTUUECKUX MOMPABOK B MOBEPSIEMBIX OTMETKAX
Tepmomertp (cyxoit) Ne 2747

Hosep. | 5 20 10 0 410 | 420 | 30 | +40 | +50

OTM.

[Tonmp. | +0,02 | -0,01 -0,03 -0,04 -0,12 | +0,03 | -0,09 -0,15 | +0,01

[Ipumep nHTEpHIONALNN:

N3mepennas Temneparypa tiroc 24,3 °C. [lonpasku B cepTudukare 1aHbl
1y 3HadeHuit 20 u 30 °C: coorBercTBeHHO +0,03 1 -0,09 °C. 30-20=10; (+0,03)
- (-0,09)=0,12. denum 0,12 na 10 — momygaem 0,012, T. €. Ha KaXIbIi Tpayc
u3MepeHHo TemnepaTypsl npuxoautcs no 0,012 rpagyca nonpasku. M3mepen-
Has Temriepatypa npesbiinaeT 20 °C Ha Benuuuny 4,3 rpanyca (24,3-20). C yge-
JUYEHUEM TeMIlepatyphl mnornpaBka ymenbiaercs ot +0,03 go -0,09. UtoObr
y3HaTh, HACKOJIBKO MCKOMasl MoIpaBka OyAeT OTIMYaThCsl OT MomnpaBKku st 20
°C, ymuoxart 0,012 na 4,3 (0,012:4,3=0,0516<0,06 °C). CnenoBaTeiabHO, MO-
MpaBKka i1 u3MepeHHou temmnepatypsl paBHa: (0,03-0,06=-0,03. Ilockosbky
TOYHOCTHh mokazanuii tepmomeTpa 0,1 °C, mosrydyeHHYIO MOIMPaBKy OKPYIJISIOT
1o aecarsix 1 nosryvarot 0,0 °C. UcnpaBnennas temneparypa pasaa 24,3 °C.

Y CBOMB MPUHIMI HAXOXKJICHUS TMOIMPABKU MyTEM aHATUTUYECKOU HUHTEP-
NOJISILIMY, JIETKO NEPEUTH K €€ YNPOIIEHHOMY BapUaHTy, T. €., IO CYLIECTBY,
000NTUCH 0€3 MHTEPNOJIAUMU: B Pa300paHHOM MpPUMEpE MONpPABKA JJIs TeMIIe-
patypsl 25 °C HaxoguTcs nocepeauHe Mexay nonpaskamu K 20 u k 30 rpany-
cam, T. €. paBHa -0,06 = - 0,1. CnegoBaTenbHO, TEMIIEpAaTypa B UHTEpPBAJIE OT 25
10 30 °C (ee mompaBka ¢ oKpyrieHrueM paBHa Toxe ~ 0,1) Oyner uMeTh morpas-
ky 0,1 °C, ot 20 5o 25 - 0,0 °C.

4. HaxonsT ucrpaBieHHOE 3HaYCHUE TEMITEpaTyphbl BO3yXa KaK areeopa-
UYECKYIO CYMMY omcdema u noOnpagKu.

JlanbHeiyto 00padoTKy MOKa3aHW CyXOro 1 CMOYEHHOTO TEPMOMETPOB
MPOU3BOJIAT, €CIM HEOOXOANMMO MOJYUYHUTh JIEMEHTBI BIaXKHOCTU. OCylIecTBIIs-
eTcs 9Ta 00padoTka ¢ momoibio «Ilcuxpomerpudeckux tadmauiy [7]. [IpaBuna
MOJIb30BaHUS TAOIUIIAMU YKa3aHbl B PEUCIOBUU K HUM.

dopMa npeaocTaBJICHUS OTYETHBIX MATEPHAJIOB

Otuetr odopmisieTcss B TeTpaau 1Mo J1abopaTOpHBIM paboTaM Mo oOpasity,
npuBeAECHHOMY B Ta0u. 24. YcTHOE cobeceoBaHUE, TECTUPOBAHUE.

O6pazen; opopmiieHHs OTUETA.

Tabnuma 24 — [Tpumep oT4eTa M0 N3MEPEHUI0 TEMIIEPATYPhl BO3yXa

Jara «  » 200 .

Cyxoii repmometp Ne 654

Cmouennsrii Tepmometp Ne 870

AtmocdepHnoe nasienue, rlla (M6) 908,2
Ortcuer no cyxomy tepmometpy, °C 10,5
ITonpaska, °C -0,1
Temnepatypa Bo3ayxa (MCIpaBIEHHBIA OT- 10.4
cuer), t°C ’

[Tpu HEOOXOIUMOCTH TIOYUUTH IeMEeHMbL GAANHCHOCIU 00PAOOTKY TPO-
JOJDKAIOT CIAEAYIOIUM 00pa3oM.
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OTcuer Mo CMOYEHHOMY TEPMOMETPY 6,3 °C

[TonpaBka +0,1 °C
UcnpaBnennas temmepatypa ( t') 6,4 °C

t-t' 4,0°C’
Yupyrocts BoasiHOro napa npu aasiaeHun 1000 M0 (€1000,) 6,4 M0 (rlla)
[ToripaBka Ha AaBIEHHUE K YIPYTOCTH BOASHOTO mapa (Ae) 0,77 m0 (rIla)
HcnpaBnenHoe 3HaYeHUE yNPYyrocTH BOJASHOTO Napa (€ucn, ) 7,17 M0 (rlla)
OtHOcuTeNbHAs BIAKHOCTS (f) 56 %

[Tpoune 3meMeHThI BIXXHOCTH (ITPU HEOOXOIMMOCTH )

Bomnpocs! aAj1s1 camonpoBepKu

1. Kakne temneparypHble MIKaIbl UCIIOIB3YIOTCSA B METEOPOJIOTUHN U TU-
posioruu?

2. Kakue npuOopsI ciiykaT JjIsl U3MEPEHUs TEMIIEPaTyphl?

3. Kakue ThIbsl TEpPMOMETPOB HUCTIOIB3YIOTCA B METEOPOJIOTUH I U3MEPE-
HUS TEMIIEPATyphl BO3ayXa?

4. Ilepeuncnure OCHOBHBIE YCIIOBUS, COONIOJIEHHE KOTOPHIX HEOOXOIMMO
IIPY U3MEPEHUH TEMIIEPATYpPhl BO3IyXa.

5. KakoB nopsiJIoK CHATHS TOKa3aHUM TEPMOMETPOB?

6. C KakOi TOYHOCTBIO ITPOU3BOJUTCS OTCUET IO TEPMOMETPY ?

JlabopaTtopnasi padora Ne 28. IlpubGopsl 1 u3MepeHuss aTmMocdepHOro
AaBJICHUS

Heap padoThl — MOTYYUTh HABBIK pabOThHI ¢ MPUOOpaMu AJIsi U3MEPEHMUS
aTMOC(EpHOro J1aBJICHUS.

OO0wmme cBeeHUs M eIUHULBI U3MEPEHUS

3eMHOM 1Iap OKPYXeH ra3oBoil 000104K0il — aTMochepoil, KoTopasi CBO-
€l MacCOW OKa3bIBAE€T JAABJIEHUE HA €ro NMOBEPXHOCTh. Cuia, AEHUCTBYIOIIAs Ha
eIMHUILy TOPU30HTAILHONW MOBEPXHOCTH, HA3bIBACTCSI aTMOC(EPHBIM /TaBIICHU-
eMm. OHO paBHO Macce cToJyida BO3[lyXa, MPOCTUPAIOILEroCs OT AaHHON MOBEpX-
HOCTH JI0 BepXHer rpanuiisl atmocdepsl (0,5 Bcelt Macchl atMmocdepsl cocpeio-
TOYEHO J0 BBICOTHI TPUMEPHO 5 KM, 99,5% — o 80 km).

3a HOpMalibHOE aTMOc(epHOEe JaBJICHHE YCIOBWINCH MPUHUMATDH JIaBiie-
Hue, paBHoe 760 MM PT. CT. (3TO JIaBJI€HHE YPAaBHOBEIINBAETCS BECOM PTYTHOTO
cronda BeIcoToi 760 MM ¢ ocHoBanueM 1 cm? npu Temneparype 0°C Ha mmpore
45° m Ha ypoBHE MOps, TJe YCKOpeHHEe CBOOOAHOrO majeHusi paBHO 980,66
cm/c?) mmm 1013, 25 rlla (mpubmmxenno 1013 rlla).

EnunanniamMu n3mepenust atMocepHOro NaBiIeHUS: MUJLTUMETP PTYTHOTO
cTosiba (MM pT. CT.), rekronackains (rlla) u munnubap (MO0).

MusuMmeTp pTYTHOTO CT0JI0a OTpa)KaeT U3MEHEHHE aTMOC(EPHOro JaB-
JICHUSI, COOTBETCTBYIOIIIECE TOIHITHIO WJIM OMYCKaHUIO PTYTHOTO CTOJI0MKA B Oa-
pomeTtpe Ha 1 MM.

Munnubap (MO) - enunMIla, POoU3BeaeHHAas OT eauHull cuctembl CGS; 1
M6 — 9T0 naBieHue, paBHoe cwie B 1000 qun, aeiictByromei Ha 1 cm? B
HACTOsAIIEE BpeMs eJMHHUIAa MO CUUTAETCs yCTapeBILEH.
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[Tackans (I1a) - enununa nasnenus B cucreme CH; 1 I1a = H/m?; rexTo-
nackanb — 100 mackaneir. COOTHOIIEHNE YKa3aHHBIX €AUHUIL JTABJICHHUSI:

1 MM pT. cT. = 1,333224 M6 = 133,3224 I1la = 1,333224 rlla

1 M6 = 0,750062 mm pt. cT .= 100 ITa = 1 rIla.

B 00b14HO# IpaKTHKE MOKHO MPUHSATH MPUOJIMKEHHBIC PABCHCTBA!

1 mm pr. cT. = 1,333 M0 = 133,3224 Ila = 1,333 rlla

1 M6 = 0,750 mm pt. cT .= 100 ITa = 1 rlla (1. e. MmuITUOap U reKTOMNAC-
KaJIb YUCJICHHO PaBHBI)

JlaBneHue Bo3ayxa U3MepsIoT 6apomeTpamu (OT rped. baros — TsHKECTh +
metreo — MepIo).

PaznuuaroT Tpu TUna 6apoMeTpoB: PTYTHBIE, TUTICOTEPMOMETPHI (TEPMO-
OapomeTpbl) U aHepoubl. J{Jis HEMpephIBHOM peructpanuu artMoc(epHoro J1aB-
JeHus ciayxat 6aporpadsl. baporpadgsl MOryT OBITH CYyTOYHBIMH (OAUH OOOPOT
OapabaHa coBepiiaercs 3a 24 4) U HenenbHbIMU (OOUH 000pOT OapabaHa co-
Bepiaercs 3a 176 4). B skcneAMIIMOHHON MpakTUKE MPUMEHSIOT 0apoMeTp —
aHEepOU/I.

Bapometp — anepous

bapometp — anepoun (puc. 39, 40) — ocHOBHOI MPUOOP I U3MEPEHUS
aTMoc(epHOro JaBJICHUS B MOJIEBBIX YCIOBUSAX U HA CyJax.

] z '

Pucynok 40 — [TpunnunuanbpHas cxema 6apomeTpa-aHepouia: [ — aHepouIHas
KOpOOKa; 2 — Mpy»KHHa; 3 — CTpeJIKa

[TpuHIMn nelcTBUSI aHEpPOU1a OCHOBAH Ha ynpyrou nedopmMaruu npuem-

HUKAa TOJ BIMSHUEM M3MEHEHUU atMochepHOro naBieHus. B kadecTBe Takoro
MPUEMHUKA UCIIOIB3YIOT METAIUTMYECKYI0 aHEPOUIHYI0 KOopoOKy (Pucynok 40)
¢ To()pUpPOBaHHBIM THOM U KPBITITIKON. BO3/TyX 13 KOpOOKHM BhIKAYEH MOYTH IMOJ-
HOCTBI0. Bo n30exxanue CruTronmBanus KOPOOKHU IO/ JABJICHUEM OKPY>KaOIIeTO
BO3MlyXa CIIeNMaNIbHAS TPYKUHA OTTATHBACT KPBIIIKY KOPOOKH, TMIPUBOJS €€ B
paBHOBecHe. [Ipy yBeIMUYEHNM BHENIHETO AABJICHUS KPBIIIKA HEMHOTO BIABIIU-
Ba€TCsl BHYTPh KOPOOKH, MPHU YMEHBIICHUU — MOJ JCHCTBUEM MPY>KUHBI MIPU-
nogHuMaetcs. Benuunna nedopmaiuyu KOpoOKH MPU U3MEHEHUU JaBJICHUS Ma-
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na (0,3 MM nipu M3MeHeHHH jaaBjieHus Ha 80 MM PT. CT.), HO MPU MOMOIIU CH-
CTEMBI PHIYAroB ATH HE3HAYMTEIbHBIC KOJICOAHUSI KPBIMIKKM KOPOOKH YBEITUYH-
BatoTca B 200-800 pa3 u mepenaroTcs Ha CTPEJIKY, MEePEeMEIIarouryocsi BIO0Jb
IIKaJIbl C JIEJICHUSIMA. B BEepXHEW 4acTH HEKOTOPHIX aHEPOWJIOB BMOHTHPOBAH
JyrooOpa3HbIil TEPMOMETP JUI U3MEPEHHs TeMIlepaTypsl mpuodopa. Beck mexa-
HU3M aHepouja MOMEIIeH B METAIIMYECKHI WM TJIaCTMAaCCOBBIA KOPIYC CO
CTEKJISTHHOM KpbIIKoil. CyIecTBYIOT Takke OecnpyKMHHbIE aHepoubl. Poib
NPY>KUHBI B HUX BBIMOJHSIOT YIPYTUe KPBIIIKA KOpoOkH. [IpueMHUK aBlieHus
B ATUX aHEPOMUJaX COCTOUT U3 5-6 KOPOOOK.

Kaxnpriit 6apomeTp-anepoui mocie u3rotonnenus B LleHTpanibHoM 610po
MOBEPKU CPABHUBAIOT C 3TAJOHOM (TOYHBIM PTYTHBIM 0aPOMETPOM).

B pesynbraTe moBepKU ONPENENSIOT NONPAKU, KOTOPbIE MPUBOASTCS B
MOBEPOYHBIX CBUJIETEIHCTBAX (cepTU(dUKATAX), B KOTOPHIX JIaBIICHUE MTPUBEICHO
C OJIMHAKOBBIM IIaroM (MHTEPBAJIOM).

AHepous J0HKEH HaXOAUTHCA B CIICHUATBHOM (QYTIspe BAAIN OT UCTOY-
HUKOB TeIlIa.

[Tpu paGoTe ¢ aHepougaMu CIeAyeT YUUTHIBATh CleayIoliee 00CTOsITeNb-
CTBO. AHEPOUIBI IPOTPAAYUPOBAHBI WIIA B 0eCsIMKAX MM PT. CT. UJIH B ThICSYax
nackanei — xunonackanax (xlla), mostoMy, umobsr noayuums ammocgpeproe
oaenenue 8 Mm pm. cm. uau 8 2lla (m6), nonyuennwlii omcuem ymHodxcarom Ha 10
(memaeTcst ’TO aBTOMAaTUYECKH MPU CHSATUU OTCUETA).

Iopsimok padoThl ¢ 0apoMeTPOM-aHEPOUAOM

1.CHUMAIOT KpBIIKY prbopa (UM OTKPBIBAIOT PYTIISP).

2.3anuchIBalOT Ha OJaHK (pacdyepyeHHYIO B TETpaau TaOIMUKy) yKa3aH-
HbII Ha aHepouae Ne mpubopa.

3. Jlnst cHATHS OTCUeTa, MPUOOP JepKaT TOPU30HTAIILHO, CMOTPAT CBEPXY
(Jryd 3peHust JOHKEH OBITh MEPICHANKYIISIPEH MIIOCKOCTH IIKAIBI) CTPOTO BAOb
CTpEJIKH, TaK YTOOBI €€ CIUTIOIIEHHBI KOHEI BBITJISIIEN KaK BOJOCSHAs JTUHUS
(Pucynok 41).

Pucynok 41 — Cusitue otcueta ¢ 6apoMeTpa-aHepouia
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4. Eciiv B JaHHOM aHEpPOUJE €CTh TEMIEpaTypHas ILIKaja, MPEXIe BCETO,
CHUMAIOT IOKa3aHUE TepMoMeTpa (B MPHUCYTCTBUU HAOIIOATENSI OHO MOXKET
OBICTPO UBMEHUTHCA) ¢ TOUHOCTHIO 110 0,1 °C.

5. IlocTyyaB cierka KOHUMKaMHU MAaJIbLIEB MO CTEKIY aHepouja (AJis mpe-
OJIOJICHHSI TPEHUS B MEPEAATOYHOM MEXaHH3ME NMpHOOpa), CHUMAIOT OTCYET C
TOYHOCTBIO 110 necaThix rlla (M0) mam MM (B 3aBUCHMOCTH OT TOTO, B KaKUX
eAMHMIAX MPOrpaayrpoBaH JAaHHBIA aHepoun). JlemarT 3To B CleayIoleM Io-
pAIKE:

-CIUCHIBAIOT OMIKaillee K KOHYUKY CTPENKU (MEHbIEe U3 JIBYX) IIeJIoe
yucio rlla;

-100aBJISIIOT K HeMy (6e3 3ansamoti) OJvKaiinee KOJUIECTBO LEIbIX Jee-
HUM (AeCATHIX AOJIEH 1EJI0ro YMUCiia) — TEM CaMbIM aBTOMATHYECKH OCYIIECTBIIS-
€TCsl YBEJIMUEHUE NTOKa3aHuil anepouza B 10 pa3 — cTaBaT 3a4Ty10;

-CHUMAIOT Ha TJI1a3 JI0JIM JIEJIEHUs], OPUEHTUPYSICh IO KOHYUKY CTPEJIKH.

6. 3aKpBIBAIOT KPBILIKY AHEPOUIA U 3aIIMCHIBAOT MOJYYEHHBIN PE3YJIbTAT
Ha OJIaHK.

Oo0padoTka nokazanuu 6apomerpa — anepouaa

OO0wmue 3amMeyaHus

B cHsTBIE TOKa3aHMs, BBOAAT CJIEIYIOUIUE MOMPABKU:

-MHCTPYMEHTAJIbHYIO (IIKAJIOBYIO),

-TEMIIEPATYPHYIO,

-B HEKOTOPBIX Cllydasix, 100aBOYHYIO (€CIM OHa €CTh B cepTUdukaTe
npudopa).

Huempymenmanvuas (wxanoeas) nonpaexka 603HuKaem no cieoyioujel
npuyune. llkana npubopa - craHfgapTHas Uil BCEX aHEPOUJOB JAHHOIO THUIIA.
Mexy TeM, B KaXJ0M U3 HUX, OCOOCHHO B MEepeAaTOYHOM MEXaHHU3ME, MOTYT
CYILIECTBOBATh HEKOTOPHIE HETOYHOCTH. DTU HETOYHOCTH BbI3BIBAIOT HECOBMA-
JIeHUs MMOKAa3aHUM aHEepOUIa C UICTUHHBIM JIaBJIEHUEM, IPUYEM BEITMYMHA HECOB-
NaJIeHUH B Pa3HbIX YYaCTKAX LIKAJIbI MOXKET ObITh HEOJAUHAKOBOW. {715l BBIsSIBIIE-
HUS OIIMOOK MOKAa3aHUs aHEPOUIOB MPHU PA3TUYHOM JABJICHUH (C OJJMHAKOBBIM
1aroM, Wik UHTEPBAJIOM), CO3/1aBAEMOM B UCKYCCTBEHHBIX YCIIOBUSAX, CPABHU-
BAIOT C MOKA3aHUSIMU TOYHOT'O PTYTHOTO OapoMeTpa, B pe3yibTaTe 4ero u noJry-
YaloT WIKAJOBbIE MonpaBku. [lonpaBku Ajig MpoMeKyTOYHBIX 3HAYEHUN JaBie-
HUS HaXOJAT IyTEM UHTEPIIOSALIUN MEXIY ABYMS COCETHUMH BEIMYMHAMU.

[Ipu 0OpaboTke MacCOBBIX JaHHBIX BO M30€KaHME HEOJHOKPATHOW WH-
TEPIOJSLUH, KOTOpas TpeOyeT JOMOJIHUTEIBHOIO BPEMEHHU U SBIISIETCS UCTOY-
HUKOM BO3MOXKHBIX CITy4alHBIX OIIMOOK, MO TaHHBIM CepTU(UKaTa COCTABISIOT
TaOJIMIly MIKAJIOBBIX MOpaBoK. OHa MOXKET OBbITh pacCUyUTaHa WIA C MOMOUIbIO
KOMIIbIOTEpa, yTO mpennouturensueit (Ilpunoxenue 7,), win myTeMm mocTpoe-
Hus rpadpuka (Ilpunoxenue §), ¢ koToporo ¢ ToyHoctbio A0 0,1 MM pT. CT.
(rlTa) cHUMaOT MHTEpPBAJIBI AABJICHUS C OJUHAKOBBIMU 3HAYEHHUSIMHU IIKAJIOBOU
MOMPABKHU.

Temnepamypnas nonpaska BbI3bIBAETCSI TEM, UTO YIIPYTOCTh MEMOpPaHHOM
KOPOOKH M yNPYroCTh NMPY>KUHBI P U3MEHEHUU TeMIIepaTypbl MeHstoTCs. [Ipu
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MOBBIIIEHUH TEMIEPATypPbl YIPYTroCTh METAIJIa YMEHBIIAETCS, KOpOOKa CAaBIH-
BAETCS JIeT4e, aHEPOU/I TACT 3asbluieHHble TIOKa3aHus (M1 Hao0opoT).

Anepoussl rpagyupyroT npu ¢pukcupoBanHoi temnepatype: 0 unu 20 °C.
Ecnu temnepaTypa BO BpeMsl CHATHS OTCUETA BBILIE TOW, IPU KOTOPOM Mporpa-
JTyMpOBaH MpuOOp, MONpaBKa OTpULATENbHA, IPpU 00Jiee HU3KOW — MOJIOKHUTEIIb-
Ha. B ceprudukatax mpuBOIATCA WM TeMIEpaTypHBIA Kod(h(UIIKMEHT, BbIpa-
YKAIOIMK BEJIMYMHY W3MEHEHUS N1aBJICHUS NPHU U3MEHEHHH TeMIlepaTypbl Ha 1
°C (ecnu mpubop nporpaayupoBad npu 0 °C), wid ITOCTATOYHO TPOMO3IKAS
dbopmyna (ecnu npudop nporpaayupoBat npu 20 °C; kak npaBuiio, TaKue aHe-
POUIBI HE COJIEPHKAT BCTPOSHHOTO TEPMOMETPA):

B =a—-bt—ct’ +dt’ + K(t=20)(P - P,), dopmyna 40
rae

a=24; b=1,2; ¢=0,00186; d=0,00026; K=0,000312; Px=97592 Ila; t —
TeMIlepaTypa Cpelibl BO BpeMsl MOBEepKH; Psi — 3HaueHue AaBieHUs, ONpeIeIICH-
HOE 10 OapoMeTpy MOCJI€ YCTAHOBKU CTPEINKH, [1a.

ITo aToit dhopmyie niig onpeesieHHbIX (HEOOXOIUMBIX B JIAHHBIX YCIIOBHU-
SX) WUHTEPBAJIOB JABJICHUS W TEMIIEPATyphbl paccuumuvléaiom TEMIIEpaTypHbIE
NONPABKHU, IEUCTBUTENbHBIE ISl BCEX aHEpOMI0B JaHHOro kinacca ([Ipunoxe-
Hue 7).

Ecnu 6 oannom anepoude nem ecmpoennoco mepmomempa, 01 paciema
memnepamypHol NOnpasKu UCHOIb3YIOM MeMNepamypy 6030yYXa, U3MEPEHHYIO C
HOMOWBIO NCUXPOMEMPA OOHOBPEMEHHO C UBMEPEeHUEeM OABIeHUS.

Jlo6aBouHasi mompaBKa OOYCJOBJIEHA IMOCTOSHHBIM H3MEHEHUEM BHYT-
pPEHHEW CTPYKTYpbl MeTajljia IPY>KMHbI U KOPOOKH, CIIEACTBUEM YErO SIBIISETCS
U3MEHEeHuue ux ynpyroctu. JlobaBouHas monpaBka MEHSIETCSI CO BpEMEHEM, T10-
TOMY aHEpOUAbl MEPUOAUYECKHU MOBEPSAIOT Ha 3aBOAAX T'MIPOMETIPUOOPOB, B
OIOPO MOBEPOK MJIM MOPCKUX MOPTAaX U HAXOJAT HOBYIO JOOABOYHYIO MOMPABKY
yTEM CPAaBHEHMsI MOKA3aHUN aHepouJa ¢ PTYTHbIM OapomeTpoM. J[o6aBouHYIO
MOMNpaBKy BRIOUPAIOT U3 cepTudukaTa 6€3 U3MEHECHUM.

ITopsinok 00padoTKM MOKAa3aHM OapoMeTpa-aHepouaa

1. [TogOuparoT Mo HOMEpPy aHEPOU1a COOTBETCTBYIOIINMA cepTU(UKAT.

2. BrinuceiBaroT U3 cepTuukaTa WM 3apaHee pPacCUMTAHHBIX TAOJIHIL
HIKaJIOBYIO (MHCTPYMEHTAJIbHYI0), TEMIIEPATyPHYIO U J00aBOYHYIO (€Ciik OHa
€CTb) MOTMPABKH.

3. BBICUNTBIBAIOT CymMMapHyl0 nonpasky Kak alreOpandyeckyro CyMMy
BCEX MEPEUYNCIECHHBIX MOMPaBOK.

4. PaccuMTHIBAIOT HWCHOPABICHHBIN pPE3yabTaT KaK alredpandecKyro
CyMMY CHSITOI'O OTCYETAa U CYMMAapHOW MOMPaBKHU.

5. OKOHYaTEeIbHBINA pe3yabTaT BIpaXkaloT B MM pT. cT. U B rlla (MO).

dopma npeaocTaBJeHUs] OTYETHBIX MATEPHAJIOB

Otuetr odopmisieTcss B TeTpaau 1o J1abopaTOpHBIM paboTaM 1o oOpasily,
PUBEIACHHOMY B Ta0. 25.
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Ta6nuna 25 — [lpuMep oTyeTa Mo U3MEPEHUIO AaBJICHUS BO3yXa

Jara «  » 200 r.

bapomeTtp-anepoiin Ne 6569

Ortcuer 6apomerpa (Psap.), rlla (M6) 1036,5
ITonnpaBka Ha TemnepaTypy (Apy), rlla 0,2
[IkasoBas nonpaska (Apux.), I'lla 3,4
Jlob6aBouHas nonpaBka (Apxes.), I'lla -
CymMMmapHas norpaska, rlla (m0) 3,6
HcnpasnenHoe nasienue (pu), rlla (m0) 1040,1
HcnpaBnennoe napiieHue (Pu), MM 780,1

Bomnpocs! Ajs1 camonpoBepKu

1. Yro takoe arMocdepHOe JaBlIeHUE, B KAKUX €IMHUIIAX OHO H3MepsieT-
cs?

2. Kakue cymiecTByIOT MONpPaBKU OapoMeTpa-aHEPOUa U OT YEro OHM 3a-
BUCST?

3. Kak mony4yuTs TabIuUIly HHCTPYMEHTAIBHBIX OMPABOK?

4. Kak paccunTaTh TEMIIEPATYPHYIO MTOMPABKY?

5. YUto Takoe cymMapHas mnorpaBka?

6. Kak nomy4nTs uCtipaBiIeHHbBIN PE3YIbTAT?

JlaGoparopHasi padora Ne 29. IIpubGops! Aj1s1 U3MepeHUs1 HANIPABJICHUSA U
CKOPOCTH BeTpa

Heanb padoThl — nogyueHrue HaBblKa pabOTHI ¢ MPUOOpaMU ISl U3Mepe-
HUS HaIlpaBJIEHUSI U CKOPOCTHU BETpa.

OO01mue cBefeHUs M eIUHULIBI U3MEPEHUS

BeTrpoMm Ha3pIBa€TCs TOPU30OHTAIBHOE JBHKEHUE BO3AyXa OTHOCUTEIIBHO
3eMHOU MOBEpXHOCTU. OH XapaKTepu3yeTcs CKOPOCTBIO U HAIIPaBICHUEM.

CKopocCTh BeTpa U3MEpSIETCsl B METpax B CEKyHAY (M/C), B KUJIOMETpax B
yac (km/4; 1 M/c = 3,6 kM/4) wiu B y3nax (y3ea - MOpcKasi MuJjisi B 4ac; 1 mMop-
ckasg Mg = 1852 M, moatomy I y3en = 0,514 m/c). CymectByer U mpubdIn3u-
TeJIbHAsl OLIEHKAa CKOPOCTH, WM, KaK MPUHATO FOBOPUTH B 3TOM CIIy4dae, CU/bl
eéempa B 0ajiax B COOTBETCTBUU C TaK Ha3blBaeMou mkanoit bodopra (Ppancuc
Bbodopt, 1974-1857r. r.; nepBbIil BapHaHT KAkl BeTpa npeioxui B 1806 r.; B
1874 r. IlocTosiHHBI KOoMuUTET [IepBOro METEOPOIOTMYECKOr0 KOHIpecca MpH-
Hs1 kainy bodopra s MexayHapoIHOTO YIOTPEOJIeH ) IO XapaKTepy BO3-
JENUCTBUS HA MPEAMETHI UM Ha BOJIHYIO MOBEPXHOCTH) — [Ipunoxenue 9.

3a HampaBieHHE BeTpa MPUHUMAIOT YacTh TOPU3OHTA, OMK)yOa Oyem @e-
mep (BeTep IyeT «B KOMMIACY). ITO HAIMPaBICHUE MOXKHO yKa3aTh, HA3BaB JIN0O
CTOpPOHY TOPU30HTA, OTKyJa IyeT BeTep, OO yroi, oOpa3yeMblil HanpaBiIeHH-
€M BeTpa ¢ MEepUAMaHOM Haboarens, T. €. ero azumym (0T apabd. as-sumiit —
MH. YUCJIO OT Samt — MyTh).
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B nepBoM ciyuyae HampaBiieHHe ompeaesstoT no 8 uiau 16 pymOam (ot
aura. Rhumb — nanpasnenue ot HaOdroAaTesns Ha JIOO0H MPEIMET WIH TOUKY
TOPU30HTA):

yeThIpeM riaBHbiM — C, 10, 3, B;

yeTblpeM yeTBepTHBIM — CB, 0B, 03 u C3;

BochMmu npomexyTounbiM — CCB, BCB, BIOB, IOIOB, 0103 3103, 3C3,
CC3.

Ecnu nampaBieHue BeTpa XapakTepU3yIOT a3UMyTOM, OTCUET BEAYT OT
ceBepa 1o yacoBoit crpenke (Tadnuma 26).

Ha paBmxymieMcst cyaHe HaOIIOJaeMBblii BETEp HE COOTBETCTBYET TOMY
BETPY, KOTOPBIM B JECUCTBUTEIBHOCTA AYET HAJ MOpeM. JIelCTBUTEIIbHBIN, WU
WCTUHHBIN, BETEpP MCKAXKACTCS TaK HA3bIBAEMBIM KYpPCOBBIM BETPOM, BO3ZHUKAIO-
MM BCJEICTBUE JIBUKEHUS Cy/JHA (HaIllpaBJIEHHE KYypCOBOTO BeTpa OOpaTHO
JNBUKEHUIO CyJIHA, T. €. COBNAAAET C HAIPABJICHUEM €ro JBUKEHUS: CYyJHO UIET
Ha 0T — BETEp IOKHBII). B 3TOM cilyyae BBOAST MOHATHE KAXKYILIErOoCs, WM
BBIMIIETILHOTO, BeTpa. Kaxymuiics, uin BBIMIIETIbHBIN, BETEP SIBISETCS BEKTOP-
HOM CyMMOW HCTHHHOTO M KypCOBOIo BeTpa. Pacuer cKkopocTr M HampaBiIeHUs
MCTUHHOTO BETpa (Pa3HOCTh KaXKyLIEro U KypCOBOI'O BETPa) MPOU3BOJIUTCS NPH
nomomu kpyra CMO (CeBactonoabsckoid Mopckoit OGcepBaTopun), Ui BET-
pouera. I[IpaBuna mojap30BaHMs BETPOUYETOM YKa3aHbl HA 00OpPOTE €ro IJiaHiie-
Ta.

CKOpOCTh M HaIlpaBJIEHUE BETpa HENPEPBIBHO MEHAIOTCS, MO3TOMY pas3-
JUYAIOT MTHOBEHHbBIC (3HAY€HUs B JTAHHBI MOMEHT BPEMEHH) U CIJIaKEHHBIC
(ocpenHEeHHBIE 32 HEKOTOPBII MPOMEXYTOK BPEMEHHU, B TE€UEHHE KOTOPOIo Mpo-
W3BOAATCS HAOMIOeHUs, HarpumMep, 3a 100 ¢, 2 muH, 10 MUH U T. 11.) 3HAYCHUS
CKOPOCTH M HalpaBJICHUs BETpa.

Tabnuua 26 — HaumeHnoBaHue U 0003HaUYE€HHUE OCHOBHBIX HAIPABJICHHUM BETpa

ObosnaveHms HaumeHnoBanue 3HaueHue B rpajycax
Pycckue MexyHapoaHbIe paity
C N CeBepHbIi 0(360)
CCB NNE CeBepeo—cueBepo— 225
BOCTOYHBII
CB NE CeBepo-BOCTOUYHBIM 45,0
BCB ENE BOCTOKO-CVeBepO- 67.5
BOCTOYHBII
B E BocTouHbli 90,0
BIOB ESE Boctoko-roro- 12,5
BOCTOYHBII
OB SE IOro-BocTouHbIi 135,0
IOIOB SSE FOro-10ro-BocTo4HbIH 157,5
10 S IOxHbBI 180,0
O3 SSW IOro-roro-3anagHbIi 202,5
103 SW IOro-3anagHeli 225,0
3103 WSW 3amago-roro-3anagueid | 2475
3 \\ 3ana HbINA 270,0
3C3 WNW 3anazo-cesepo- 2925
3anaIHbBINA
C3 NwW CeBepo-3aIaIHbIN 3150
cC3 NNW CeBepo—cueBepo— 337.5
3ama HbIN
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Po3a BeTpoB

JUtst TOro 4TOOBI UMETH HATJISTHOE MPEACTABICHUE O BETPOBBIX YCIOBUAX
3a KaKOM-TO MPOMEXYTOK BPEMEHH (HEIENI0, AEKaTy, MECSI], F0J1, B CPETHEMHO-
TOJIETHEM HCYMCIIEHHH), CTPOAT TaK HA3bIBAEMYIO pO3) 8empo6 - TUarpaMmy,
ONKCBHIBAIOIIYIO PEKUM BETPa B JTAHHOM MecTe. {1 MOCTpoeHus: po3bl BETPOB
(Pucynok 42) npuMeHSIOT pa3inyHbIe CIIOCOOBI.

r

Pucynok 42 — Po3bl BeTpoB

Haunboiniee pacnpocTpaHeHHBIMU CIIOCOOAMHM MOCTPOEHUSI PO3bl BETPOB
SBJIAIOTCS CJIEIYIOLIHE.

Pucynoxk 42 a:

1. B uHTEpecyromeM Hac MPOMEXYTKE BPEMEHU IOJICYUTHIBAIOT YACTOTY
BCTPEUAEMOCTH, WUJIU HOBMOpAeMOCmb HAIpaBICHUS BETpa MO 8 OCHOBHBIM
pymOaM B MpOLIEHTaX OT OOIIEro 4YKcia HaOIIOIEHUH B 3TOM IPOMEXYTKE Bpe-
MmeHH (kak n-100/N, rae n — 4ucio ciiydaeB ¢ JaHHOW XapaKTepUCTUKON BETpa,
N — ob1iee uncino HaOIOIEHNH B JAHHOM MPOMEXKYTKE BPEMEHH).

2. U3 obmiero meHTpa mo 8§ OCHOBHBIM pyMOaM MPOBOAST OCH (CTPEJIKH),
JUTMHA KOTOPBIX B MPUHATOM Maciutabe (Hampumep, B 1 cm — 10 %) cooTBer-
CTBYET MOBTOPSIEMOCTH BETpa JAHHOTO HampaBlieHUs (MHOTJAa caM MPOLIEHT MO-
BTOPSIEMOCTH MPOCTABIIAIOT B Pa3phiBE MJIM HAa KOHIIE CTPEJIOK, KaK 3TO MOKa3a-
HO Ha puc. 42 a).

3. Iy KaX10T0 HaIpaBJeHUs! PACCUUTHIBAIOT CPEAHIOI0 CKOPOCTh BETpA.

4. K KOHIy CTpelnoK NIPUPHUCOBBIBAIOT ONEPEHUE, COOTBETCTBYIOIIEE
CpellHEl CKOPOCTH BEeTpa JaHHOTO HampasiieHus (Hampumep, lnepo — 1 m/c nnu
1 Gamn, wm 5 M/c).

5. B Kpy’KOK B LIEHTpE PO3bl BIUCHIBAIOT IPOLEHT MMOBTOPSIEMOCTH ILITH-
Jeil u ci1adbIX NEPEMEHHBIX BETPOB.

Harmpumep, Ha npUBEAEHHOW pO3€ MAKCUMAJIbHYK MOBTOPSIEMOCTb MUMEI
3amagHbIn BeTep (MoBTOpsieMocThb 25 %) co cpemHeit ckopocThio 5 M/c (1 mepo
COOTBETCTBOBAJIO 1 M/C); MOBTOPAEMOCTh IITWJIEH 3a 3TOT MEPHUOJ COCTaBUJIA
25 %.

Pucynox 42 6:

1. Pe3ynbTaThl HAOMIOIEHUH 32 CKOPOCTHIO BeTpa (0OBIYHO B M/C) B MHTE-
pecyronieM Hac MPOMEKYTKE BPEMEHHM pa3OMBAIOT HA OMNPEEICHHBIE TPYIIIbI
(rpapauuu). Bennuuna Takux rpynn (rpajaiuii) 3aBUCUT OT LEJel hcciieqoBa-
HUM U pa3zdpoca ckopocreit Berpa. Hanpumep:

0-0,5; 0,6-2,0; 2,1-5,0; 5,1-10,0; 10,1-15; cBwIie 15; unm:

0-5,0; 5,1-10,0; 10,1-15,0; 15,1-20,0; 20,1-25; cBbime 25.
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2. TloacunThIBalOT MOBTOPAEMOCTh KaXKJI0M I'paJlallid CKOPOCTU IO KaxK-
JIOMY U3 8 HaIpaBJICHUI BETPA.

3. U3 ob1ero 1neHTpa no 8 OCHOBHBIM pyMOaM MPOBOJIST OCH.

4. Ha xaxmoil ocu B BbIOpaHHOM Maciutabe OTMEUaloT OTPE3KH, AJTUHA
KOTOPBIX B BBIOPAaHHOM MacIITade COOTBETCTBYET MOBTOPSIEMOCTH BETPA TAHHO-
rO HANpaBJIEHUS U IPajlallik CKOPOCTH, a TOJIIMHA JIMHUA — 3HAYEHHUIO CaMOil
rpaJlalyy.

5. B Kpy’>XOK B LIEHTpE PO3bl BIUCHIBAIOT MPOLIEHT MMOBTOPSIEMOCTH ILTHU-
JIEH.

Hampumep, Ha npuBeeHHONW po3€ MaKCUMAaJIbHYIO TTOBTOPSEMOCTh UMEN
I0T0-BOCTOYHBIN BeTep ¢ mpeoldiianaroniei ckopocThio 0-5 M/c; MOBTOPSIEMOCTD
mTuien cocrtasuia 3 %.

Pucynok 42 B,

1. IIpoBOAST OKpPY>XHOCTH, PACCTOSHHE MEXKIYy KOTOPBIMH (ILIMpHHA
KOJIbI1a) COOTBETCTBYET 10%-HO MOBTOPSIEMOCTH TaHHOTO BETpa.

2. B xaxnom kombiie (PucyHok 42 1) nmpocTaBiSIFOT COOTBETCTBYIOIIYIO
€My TpajJlaliiio CKOPOCTH BeTpa (B M/C).

3. PaccTositHue OT BHYTPEHHErO Kpy’KKa 0 KoHUa Jiyda (PucyHok 42 B) —
MOBTOPSAEMOCTb BETpa JAHHOTO HanpaiieHus (B %).

4. ludpse! cnpasa oT Jiyya (WM HaJ HUM) — MOBTOPSIEMOCTh 0003HAUEH-
HOU BHYTPY COOTBETCTBYIOIIETO KOJIBLIA IPAJTALUHA CKOPOCTH.

5. B uenTtpe po3bl: BepxHel 1udpoi MoKa3bIBalOT MOBTOPSEMOCTh IITH-
nei B %, HIOKHEW — YHKCIIO CITy4aeB.

Hanpumep, Ha TpUBEIEHHONW p0O3€ MAKCUMAJIbHYIO MTOBTOPSIEMOCTh UMEN
BOCTOYHBIN BETEp C Mpeodiajaronieil CKOpocThiol-5 M/c (ee MOBTOPSIEMOCTH
12 %); MOBTOPSIEMOCTH IITHIICH 32 STOT NEPHOJ] cocTaBuia 8 %, MTUIN HAOIIIO-
nanuck 40 pa3 (4Uciio CIydaen).

Pucynox 42 o:

1. 13 oOmero ueHTpa no § OCHOBHBIM pyMOaM MPOBOJST JIMHUHU, HA KO-
TOPBIX OTKJIAABIBAIOT OTPE3KH, JUIMHA KOTOPHIX B MPUHATOM Maciutade (Hampu-
Mep, B 1 cMm — 10 %) cOOTBETCTBYET MOBTOPSEMOCTH BETpa TAHHOTO HampaBJe-
HUSL.

2. CoeIMHSIIOT KOHIBI OTPE3KOB MPSMBIMU JIMHHUSIMHU.

Hanpumep, Ha TpUBEIEHHONW p0O3€ MAKCUMAJIbHYIO MTOBTOPSIEMOCTh UMEN
3aItaIHbINA BETEP.

Py4Hoil yamie4YHbIH aHEMOMETP

N3mepeHre CKOpOCTH BETpa B MOJIEBBIX YCJIOBHUSIX INPOU3BOAAT C MOMO-
IIbI0 AHEMOMETPOB PA3JIUYHBIX CUCTEM. AHEMOMETPHI Pa3IMYarOTCs MO BHEUI-
HEMY BHJIy U XapaKTepy MPUEMHOMN YacTH, OJTHAKO TIPUHITUI WX PaObOTHI OJNHA-
KOB.

[IpueMHas 4acTb py4yHOTO YAlIEYHOTO aHEMOMETpPa COCTOUT U3 METAJUIH-
YeCKOM KPECTOBHHBI, Ha KOHI[AX KOTOPOM YKpPEIUIEHO 4YEeThIpe MOJIbIX
MOJTyIIapHsi, OOPAIIEHHBIX BBITYKIOCTAMH B OJIHY CTOpoHY (PucyHnox 43).
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Pucynok 43 — Py4Holi yameyHbii aHeMOMETp: | — monymapus;
2 — MeTaJuInyecKas 3ammuTa; 3 — appetup; 4-6 — mIKambl, 7 — CTEPKEHb C
BUHTOBOM HAPE3KOU

[Tonymrapust HacaX€Hbl HA OCh U 3AUIUMIIEHBI OT MEXaHUYECKHUX IOBpE-
XKIEHUW CIIEUUAIBHONW paMKOW. B HI>KHEN 4yacTh OCH MMEETCsl YepBsiuHas (BUH-
TOBasl) Hape3Ka, ¢ MOMOIIbIO KOTOPOW OHA COEAMHSETCS ¢ MEepeJarolIMM MexXa-
HU3MOM, 33aKJIIOYEHHBIM B IUIACTMACCOBBIN WM METAITIMYECKUI KOPITYC.

Ha xopmyce umeercs Tpu umudepoiara. Ha onHoM u3 HUX (OOIBIIOM)
HaHeceHbl fgenenus ot 0 1o 100, Ha gpyrom (BHHU3Y ClieBa) — COTHH, HA TPETHEM
(BHU3Y cripaBa) — THICSIYH.

B HmxHelt yactu Kopryca cOoky umeercsi appemup, (0T ot ¢p. Arréter —
OCTAHABJIMBATh; APPETUP — MPUCIOCOOTIEHHUE AJI YCTAHOBKH 4yBCTBUTEIBHOIO
npubopa B Hepabouee MOJIOKEHUE C IENIBI0 MPEIOXPAHUTE €r0 OT U3HAIIMBAHUS
WJIM TIOBPEXACHUS B TO BpeMs, KOTra MPUOOPOM HE MOJB3YIOTCS), C TTOMOIIBIO
KOTOPOT'O BBIKJIFOYAETCS WJIM BKIIFOUAETCS CYETYUK. B miepBoM cilyyae BpallleHHe
MOYILIApUN MPOUCXOJUT BXOJOCTYIO (CUETUHK OTKIIFOUEH), BO BTOPOM OHO Iie-
penaeTcst Ha cTpesku 1udepoIaToB (CYSTUMK BKITFOUEH).

CHM3y 1O KOPIyCOM HMEETCSl CTEPKEHb C BUHTOBOW HAape3KOM IS
YCTaHOBKM aHEMOMETPA Ha JIEPEBIHHOM LIECTE B BEPTUKAILHOM IOJI0KECHUU.

IHopsiaok padoTsl ¢ aHEMOMETPOM

1. 3aHocaT Ha OJaHK yKa3aHHBIN Ha ipuoope Ne anemomeTpa.

2. 3anuChIBalOT, B HUKHIOK (M3 OTBEACHHBIX JIJIs 3alMUCH HAOJIOICHUH 3a
BETPOM) CTPOYKY HadayibHBIN (1-i) oTcueT: ThicsiuM (1[eble 3HAYEHUS), COTHH
(uenible 3HA4YEeHMs1), AECATKA U €IUHUIIbI (OKPYTJIsid MOKa3aHus OOJbIION cTpe-
KM 710 1eJbIX 3HaueHui). Ha puc. 43 Teicsd 5, COTEH 6, 1ECSITKOB U €AMHUIL 92 —
orcueT 5692. NHorna cTpesku Ha BCIOMOTraTelbHBIX (MaleHbKUX) [udepOaaTax
yCTaHABIMBAIOTCS TaK, YTO TPYJIHO OBIBACT OMpPENENUTh, Mepenuia rpyodas (1o-
CTaTOYHO TOJICTas) MaJICHbKasl CTpeJIKa JaHHyto nudpy wim Het. B atom cnydae
OPUEHTHUPYIOTCS 1O MOCIeAYIOUMM nudepobiaTam: eciiu CTpeska elle He nepe-
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nuta 3Ty mudpy (puc. 44 a), orcuer no ciueayromemy nudeponary OyjaeT Mak-
cumainbHBIM (8-9 wm 80-90). 1 HaobopoT, ecnu MajieHbKasi CTpeKa He JIOIIa
10 ykazaHHoW mudpsl (puc. 44 6), moka3aHus Ha cleayromnieM nudepoiaate Oy-
nyT MuHUMaNbHBL (1-2 wnm 10-20). Otcuetsl: puc. 44 a — 5890; puc. 44 6 —
5803.

Pucynok 44 — IIpumep HETOUHOTO MOJIOKEHHUSI CTPEIIOK: a4 — MAJICHBKAS CTPEJIKA
(coTHM) He mepeluia K cieayrouieit mudpe — orcuet 5891; 6 — maneHbKas
cTpeka (COTHHM) mepeluia K cieayrouieit mudpe — orcuet 5804

3. BeiBozaT npubop B yKa3aHHOE MECTO, YCTAHABIMBAS €ro CTPOro Bep-
THUKaJILHO, OOJIBIION manel aepkat Ha apperupe (Pucynok 45).

Pucynox 45 — Ilonoxkenue manpiieB npu padboTe ¢ aHEMOMETPOM

4. BKIro4aroT 00HospemMeHHo CeKyHIoMep (WIH, TIPU €r0 OTCYTCTBHH, 3a-
MEYaloT Hayajo OTCUETa CEKYH]) U CUETYMK — C TIOMOIIBIO appeTrpa, epeBoIs
€ro B BEPXHEE IOJIOKEHHUE.

5. Uepes 100 c. Oonospemento BHIKIIOYAIOT CYSTYNK aHEMOMETpA M Ce-
KYHJIOMED;

131



6. CHUMaIOT U 3alMChIBAIOT HAa OJIaHK (B BEPXHIOIO ISl BETpa CTPOUKY)
KOHEUHBIN (2-i1) OTCUeT.

IMopsiiok 00padoTKH MOKA3aAHUI aHEMOMeETpa

1. BeiunuTaroT U3 KOHEUHOTO (2-T0) OTCUeTa HaYaubHbIN (1-i1) oTcuer.

2. JlensT modydeHHYIO pa3HOCTh Ha yucio cexkyHa (100) — momyyaroT
CKOpPOCTbh BE€Tpa B 000poTax (IeIEHUAX) B CEKYHIY.

3. TlombuparoT mo HOMeEpy MpUOOpa COOTBETCTBYIONIUH cepTU(UKAT
(mpumep ceptudurkaTa IpUBEICH B Ta0I. 27).

4. Ilo cepTudukaty, myTeM UHTEPIOALNH, I [0 3apaHee MOATOTOB-
JIGHHOW Tabiuile MepeBOJAT CKOPOCTh BeTpa M3 000poToB/C (Aen./c) B m/c.
Pe3ynbTaT OKpyIJIsIOT 10 AECATHIX M/C.

5. [IpuMep UHTEPIONALUU:

Ckopocts BeTpa 14,7 nen./c. B cepTudukare qaHbl 3Ha4€HUU CKOPOCTH B
m/c nsa 14,0 m 15,0 nem./c: 13,2 n 14,1 coorBercTBeHHo. 15,0-14,0=1,0, T. €. 10
necarsix aen./c u 14,1-13,2=0,9 nen/c; nenar 0,9 va 10 — nonyuarot 0,09, T. e.
Ha Kax1yto necaryto aen/c npuxoautcs 0,09 m/c. CkopocTh BeTpa B Jiei./c Tpe-
BeimaeT 14,0 ma 0,7 (14,7-14,0) nen./c. 0,7, T. e. Ha 7 pecateix. Y MmHoxuB 0,09
M/c Ha 7, monyyatoT 0,63 (mpubmmxenno 0,6) m/c. Utak, ckopoctu 14,0 nen./c
COOTBETCTBYET CKOpPOCTh 13,2 M/c, cnenoBaTenbHo, ckopoctu 14,7 nen./c Oyner
COOTBETCTBOBaTh CKOpocTh 13,2+0,6=13,8 m/c.

Tabnuna 27 — [pumep cepTudukara K aHEMOMETPY

Anemometp Ne 2552

ucao 00 [1,0 [20 [30 |40 |50 |60 |70 |80 |90 |100
aeJi. B CEK.

ﬁ/'z"p““” 00 |12 |21 |31 |40 |49 |58 |67 |7.-6 |85 |94
ucao 11,0 | 12,0 | 13,0 | 14,0 | 150 | 16,0 |17.0 | 18,0 | 19,0 | 200 |-
aeJi. B CEK.

ﬁ/'z"p““” 104 | 11,3 | 122 | 13,2 | 141 | 150 | 159 | 168 | 17,7 | 186 |-

dopmMa npeaocTaBJIeHUS] OTYETHBIX MATEPUAJIOB

Otyet odopmitsieTcst B TeTpaju mo jJabopaTopHbIM paboTam 1mo obpasiry,
MPUBEICHHOMY B Ta0I.

OtyeT 0hOpPMIISIIOT B TETPAAM IO JIA0OPAaTOPHBIM paboTaM 1o obpasiry,
npuUBeICHHOMY B Tabi. 28.

Tabmuma 28 — [pumep oTdera mo oOpaboTKe CKOPOCTH BETPA

Hara: «  » 200 .

Anemometp Ne 467

Koneunsrii orcuer 2158
HauanbHbiil oTcuer 0935
Pa3HocTh 1223
Ywuciio 060poToB B ceKyHY (z1€71./c) 12,23
CkopocThb BeTpa, M/c 11,7
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Bonpocsl 111 caMonpoBepKu

1. YUto Takoe po3a BETPOB U ISl YETO OHA CITY>KUT?

2. Yto nmoka3bIBaeT NOBTOPSEMOCTb TAHHOTO SIBJICHUS, B KAKMX €IMHULIAX
OHa U3MEPSIETCS, KaK €€ HaluTH?

3. UTo MOXKHO OTIpeAeNuTh ¢ momoiibsto Tadbauiel bodopra?

4. Kak mocTpouTs po3y BETpOB?

5. KakoBa mpoAOKUTENHHOCTh HAOMIOACHUS 32 BETPOM IO PYyUYHOMY
aHemMomeTpy?

JlabopaTopuasi padora Ne 30. IIpuOops! 1y U3MepeHHUs TeMIepaTypbl BO-
bl

Hean padoThl — nogyueHue HaBbIKa pabOTHI ¢ MPUOOpPAMU ISl U3MeEpe-
HUS TEMIIEPATYPhI BOABL.

Boaubie TepMoMeTpbl

IHoBepXHOCTHBIA (POAHUKOBBIH) TepMOMETp (MM TepMOMETpP B
onpase IlInunanepa)

N3Mmepenue Temreparypbl BOJbI MPOU3BOAIT C MOMOIIBIO PTYTHBIX TEp-
MOMETPOB, 3JEKTPOTEPMOMETPOB U CAMOIIMCLEB TEMIEPATYPhl PA3IUYHBIX CH-
creM. [Ipu paboTe ¢ pTYTHBIMU TEPMOMETPAMU CIOXKHOCTh COCTOUT B TOM, Kak
COXPAaHHTH MMOKA3aHUE TEPMOMETPA IIPH €ro MOABEME C 3aJaHHOTO TOPU30HTA U
CHSITUM OTCYETA.

IlosepxHocmuwiii (POTHUKOBBIM) TEPMOMETP — OTO CPOYHBIM PTYTHBIM
TEPMOMETP.

Pe3epByap TepmomeTpa HaXOIUTCS B METAIUIMYECKOM WIIMA ILIACTMACCO-
BOM CTakaHe. B 3Tom cTakaHe npu mogbeMe TEPMOMETPA U3 BOJBI U CHATHH OT-
CYeTa OCTaeTCs BOJA, KOTOpask HEKOTOPOE BPEMs COXpaHSET 3HAUCHHUE TEMIIEpa-
Typbl Ha 3a7aHHOM Topu3oHTe (Pucynox 46 a). Ilockonbky oO0beM BOIBI He-
OOJIBIION, MMOKA3aHUsI TEPMOMETPA HE MOTYT COXpaHsAThcs aosro. Kpome toro,
IIpU MOAbEME TEPMOMETPA C KAKOW-TO ITyOMHBI BOJA B CTAKAHE HEOJHOKPATHO
MeHnsiercs. [Ipu aToMm, eciam TepMOMETp IPOXOAUT CIIOU C Pa3HOM TEMIIEPATYPOH,
BOJia B CTakaHe OyJeT UMETh TEMIIEpaTypy, OTIMYHYIO OT TOW, Kakas ObLia Ha
3aJlaHHOM ropu3oHTe. ClieqoBaTeIbHO, TOBEPXHOCTHBIM TEPMOMETP MOKHO HC-
M0JIb30BATh TOJBKO JIJISl U3MEPEHUSI TEMIEPATYPbI BOJbI HA MOBEPXHOCTH, B TO-
MOTEPMHOM CJIO€, Ha MEJIKOBOJIbE U B PEKax, I'/IE BOJA INEpEeMeEIIaHa Mo BCeH
riyOuHe.

Lena nenenust repmomerpa 0,2 °C, ciaeaoBaTeabHO, OTCUET C TEPMOMETPA
CHUMAaIOT ¢ TouHocThio 10 0,1 °C.

I'1y00ox0BOAHBIN ONPOKUIBIBAIONIUIICSH TEPMOMETP

['myGokoBomHBIN onpokuabiBatomuiicss Tepmomerp (Pucynok 46 6) wuc-
MOJIB3YIOT JIJI1 U3MEPEHUS TEMIIEpaTyphbl HA Pa3HbIX TOPU30HTAX.

OH mpeacTaBisieT coOOW CTEKISTHHYIO T€PMETHYHYIO TPYOKy (CTEKJISH-
HBIM KOPIyC), BHYTPU KOTOPOW YKPEIUICHBI J1BA PTYTHBIX TEPMOMETPA: OCHO8-
HOU W 8CHOMO2AMENbHbILL.
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OcHO6HOU TEPMOMETP YCTPOEH TaK, YTO MPHU €ro OMPOKUIABIBAHUHU YACTh
PTYTH, BBIIIEANICH HA 3aJJaHHOM TOPU30HTE U3 PTYTHOI'O pe3epByapa B KamuJ-
JSIp, OTPBIBAECTCS M CTEKAET B CHEIHUAIbHOE PacUIMpeHUE Ha KOHIIE 3TOr0 Ka-
nujuisipa (IpUEMHHK Kanuiuisipa). PazMepsl 3TOro pacimupeHus 3aBUCIT OT 00b-
eMa pTyTd — Boiitoma (OT jaT. volume — oOweM), orpeiBatomierocs mpu 0 °C
(3HaYeHUE BOJIFOMA yYKa3aHO HA CaMOM TEPMOMETpE U B cepTHUHUKATE K HEMY).
Takum o0pa3oM, oKa3aHUs TEPMOMETpPA MPHU MOJHITUU €T0 C 33JaHHOTO TOpH-
30HTa COXpaHAIOTC. B TO ke Bpemsi MpH Mo IbeMe TEPMOMETPA U MPOXOKIACHUU
UM CJIOEB C Pa3HOM TeMIepaTypou JJIMHA OTOPBABILICHCS YacCTH PTYTH U3MEHS-
emcs. Ecivi Ha TOBEPXHOCTH TeIlIee, JUIMHA PTYTH YBEIMYUTCS, €CIIU XOJIOHEE
YMEHBIIUTCS.

BcnomocamenvHulii TEpMOMETP CIYKUT JJIA UBMEPEHUS] cobcmeeH o (T.
€. TeMIIepaTypbl BHYTPU T€PMETUYHON CTEKIITHHOU TPyOKH) TeMIepaTyphl Tep-
MOMETpa NpU CHATUHM OTCYETA. 3HAHUE ITOU TeMMepaTypbl HEOOXOIUMO, UTOOBI
Y4ECTh BEJIMYMHY HU3MEHEHUS JIJIMHBI OTOPBABIIETOCS CTOJOMKA PTYTH MpPH
oJgbeMe TEPMOMETPA U BBIXOJIa €r0 W3 BOJBI (T. €. BBECTH MOMPABKY Ha H3Me-
HEHHE TOM JJINHBI).

Llena oenenusi TEPMOMETPOB:

Ocnosnoco: 0,1 nau 0,01 °C, tounocts orcueToB — 0,01 mmu 0,001°C;

Bcnomozcamenvrnoeo: 0,2 nnu 0,5 °C, Tounocts orcueToB — 0,1 °C.

[Tepen nayanioM paboT Ha BOJIE MPOBEPSIIOT, HE Pa3OUT JIM TEPMOMETP, HE
MPOTEKAET JIU PTYTh Yepe3 MPoOKy, HAJIEKHO JIU B CTEKISTHHOM TpyOKe 3aKpern-
JICHBl OCHOBHOM U BCIIOMOTATENbHBIN TEPMOMETPHI, He OONTAIOTCA JIU OHU, HET
JIM B PTYTH Ty3bIPHKOB BO3/1yXa, Pa3pbIBOB (CTOJOMK PTYTH OCMATPUBAIOT B JIy-
ny). OnpokuabpIBas TEPMOMETP, CMOTPST, MPABUIBHO, JIU MPOUCXOJUT OTPHIB
CTOJIOMKA PTYTH, KOTOPBIA JTOJDKEH OTPHIBATHCS TOYHO Y OCHOBAHUS TIIyXOTO
OTPOCTKA, MPU I3TOM PTYTh U3 OTPOCTKA JIOJKHA MOJIHOCTHIO BBIJIMBATHCS U 3a-
NOJIHATh NMPUEMHUK Kanwuiapa. [Ipu cBobonHoM (0e3 BCTpsIXMBaHUS WM TO-
CTYKUBAHUS) OMNPOKHUIBIBAHUU TEPMOMETpPAa B HUCXOJHOE IMOJOXKEHUE PTYTh
JIOJKHA TIOJIHOCTBIO BBIT€Ub U3 MPUEMHHKA Kanujulisipa, 3aloJHUTh TIIyXOH OT-
POCTOK U COEAMHUTHCS C OCHOBHOM Maccoi pTyTH 0e3 Kakux Obl TO HH OBLIO
MIPOCBETOB.

XpaHUTh U TIEPEBO3UTH TEPMOMETPHI MOKHO TOJIBKO 8 8EPMUKATILHOM NO-
JIOJHCEHUU PIMYMHBIM PE3eP8yapoM 6HU3.

O0padoTka noka3aHNil BOJHbIX TEPMOMETPOB

IToBepXHOCTHBIN (POAHUKOBBII) TEPMOMETP

1. U3 cepruduxara (Tabmmia 29) k TepMOMETPY IMyTEM HHTEPIIOISITUN

BBIOMPAIOT WHCTPYMEHTAJbHBIE TOMpaBku ¢ ToyHOoCcThio 1m0 0,1 °C.
Hanpumep, nia nokazanusa tepmometpa 13,4 °C nmonpaska pasna 0,0
°C; nna 24,9 °C, ais 25,6 °C — munyc 0,1 °C (oxkpyristot -0,06 1o -0,1
°C).
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Ta6numa 29 — [Mpumep cepTudukara K TOBEPXHOCTHOMY TEPMOMETPY
Tepmometp ais Boasl Ne 3400

Temneparypa, °C [TonpaBka
-10 +0,20

0 +0,08

+10 -0,05

+20 -0,05

+30 -0,07

+40 -0,05

2. HaxonsT ucrnpaBieHHYIO TEMIIEpaTypy Kak aneebpauyeckyio cymmy OT-
cyeTa Mo TePMOMETPY U UHCTPYMEHTAJILHOM MOMPABKH.

a

Pucynok 46 — TepmMoMeTpbl Jj1s1 U3BMEPEHUST TEMIIEpaTyphbl BOJBL: a —
MMOBEPXHOCTHBIN, 0 — riy0okoBoaHBIHN (1 — ompasa, 2 — cTakaH, 3 — TEPMOMETD,
4 — OCHOBHOW TEPMOMETP, 5 — BCIIOMOTATENIbHBII TEPMOMETP, 6- BHEIIHUM
CTEKJISIHHBIN KOPIYC, 7 — CJIENOW OTPOCTOK, 8 — MPUEMHHK KaTUJLISIPA)

-

0

I'1y00ox0BOAHBI ONPOKUIBIBAIONIUIICSH TEPMOMETP

1. ObpaboTka mokazaHui TEPMOMETPA MPOU3BOIUTCSA Ha OJIAHKE, pacdep-
YeHHOMY 110 00pa3ity Tabnuisl B [Ipunoxennn 10.

Ha cneumanpHbii OnaHk 1711 0OpaOOTKU TOKa3aHUM TTyOOKOBOJIHOIO
onpokusiBaromerocs repmometpa (IIpunoxenue 10) BEIMUCHIBAIOT:

B rpady 1 — BpeMs HaOOAEHUII;
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B rpady 2 — TOpU30HT HAOIIOACHUI;

B rpady 3 — HOMEpa TEPMOMETPOB;

B rpady 4 — Bomom (Vol°), T. e. 06beM (0T ¢pp. volum — 06beM) pTyTH B
BEPXHEM PACIIMPEHUU OCHOBHOI'O OIMPOKHUIBIBAOIIETOCS TEPMOMETpA 10 Jeje-
Hus 0°, BhIpaXEHHBI B 00BEME TIpagyCcoOB WIKajdbl OCHOBHOIO TEPMOMETpA
(MHBIMH CJIOBaMH, 3TO 00BEM PTYTH B Tpaaycax IIKajbl, OTPHIBAIOIITUICS TpU
0 °C).

B Irpadpl 5 1 6 — MOKa3aHUs BCIIOMOTaTEILHOTO (2) B OCHOBHOTO (1) Tep-
MOMETPOB — 1-i OTCUET;

B rpadpl 7 1 8§ — MOKa3aHUsS BCIIOMOTaTEIBHOTO (7) B OCHOBHOTO (1) Tep-
MOMETPOB — 2-i OTCUET;

2. U3 ceprtudukaro repmometpoB (IIpunoxkenne 10) mo nmokazaHusim 2-
20 omcyema BIOMPAIOT UHCTPYMEHTAIbHbBIE TTOTIPABKU TEPMOMETPOB:

BcrioMoratenbHoro (At) — ¢ Tounoctsto 110 0,1° (3anuceiBatot B rpady 9);

ocHOBHOTO (AT) — ¢ Tounoctbio 0 0,01° (3anuckiBatoT B rpady 10).

3. Haxomdat ucrnpaBieHHbIE 3HAYEHUS 2-TO OTCUETA IO BCIIOMOTaTEIbHO-
My, t + At, (3anuceiBaroT B rpady 11) u ocHoBHomy, T + AT, (3anuceiBaior B
rpady 12) repmomeTpaM Kak anredOpandyeckyro CyMMy OTCUETOB U IIOMPABOK.

4. PacCUMTBIBAIOT:

Pa3HOCTh HUCHPABJICHHBIX MOKAa3aHW OCHOBHOTO W BCIIOMOTATEIbHOTO
TepMoMeTpoB (1 — t), T. e.: Tp. 12 munyc Tp. 11 (pe3ynbTar 3amuchIBaloT B rpa-
by 13);

CyMMY HCHPABJICHHOTO IOKa3aHUs OCHOBHOTO TEPMOMETpa U BOJIOMA
(T+Vol°), 1. e.: Tp. 12+rp. 4 (pe3ynbTaT 3anuceIBaroT B rpady 14).

5. Haxonsat (¢ Tounocthio 10 0,01) penykunonnyto nompasky (K), BbIOU-
past ee u3 Tabnuiel 1 [15] peayKIIMOHHBIX MOMPABOK TTyOOKOBOIHOTO OMPOKHU-
apIBaromerocs repmomerpa 1o (T-t) u (T+Vol%). Pesynprar 3anuchBaoT B Ipa-
by 15.

6. OnpenensaioT 3HaK PeAyKIIMOHHON MOMPaBKH, KOTOPBIM COOTBETCTBYET
3HaKy pasHocTH (T-t). 910 0OBsICHsIETCS ciaeAyonuM. Eciin Ha 3ajaHHOM TOpH-
30HTE OBLIO TEIJIee, YeM Ha MOBEPXHOCTHU MPU CHATUU oTueTa (T. €. T>t, cieno-
BaresibHO, pa3sHoCTh (T - t) nonoowcumenvha), 10 MOMEHTa OTCUETA MPOU3OIILIO
yMmeHbuleHue 00beMa OTOPBABIICICS YaCTH PTYTH - PEAYKIIMOHHYIO MONpaBKy K
CIelyeT npubasums K MOTYy4YEHHOMY OTCYETY, YTOOBI HCTIPABUTH 3Ty OIMIUOKY; U
HA000OPOT, €ClIM Ha 33JaHHOM TOPU30HTE OBLIO XOJIOAHEE, YeM Ha TTOBEPXHOCTH
Mpy CHATUM oT4eTa (T. €. T<t, ciegoBarenbHO, pa3HoCTh (T - t) ompuyamenvha),
MIPOU3OIILIO YEenuteHue 00beMa pTyTH OT «KMOMEHTA OTPBIBAY 10 «MOMEHTA OT-
cueTa» - peAyKIMoHHas morpaBka K H0omkHA ObITh ompuyamenbHol, HaAKOHEI],
€CJIM TIOKa3aHUsI OCHOBHOTO M BCIIOMOTATEILHOTO TEPMOMETPOB OJMHAKOBBI, TO
U3MEHEHUs 00beMa PTYTH OT «MOMEHTa OTPhIBa» JI0 «MOMEHTa OTCYETa» He
MPOU30IILIO - PeIaKIMOHHAs MolpaBka K paBHa HYIIIO.

7. HaxomsiT UCTUHHOE 3HAYEHUE TEMIIEpaTyphl MO KaXKIOMY U3 TEPMO-
METPOB KaK aire0panyveckyrd CyMMYy HCIPABIEHHOTO MOKa3aHUs OCHOBHOTO-
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TepMOMETpa U PEeIYKIIMOHHOM morpaBku (rp. 12+rp. 15). PesynpTaT 3anuceiBa-
10T B Ip. 16.

8. Jlist kaxaoro ropuszoHTa ¢ TouHocThio 10 0,01° ompenensitor npums-
myto memnepamypy (rpada 17):

KaK cpeHee apuQMeTHIecKoe MEX/Ty UCTIPaBICHHBIMU 3HAYEHUSIMHU TEM-
nepaTypsl 10 JEBOMY M PABOMY OCHOBHBIM TEPMOMETPaM Ha JaHHOM I'OPH30H-
T€, €CJIM X 3HAYCHUS OTIMYaroTcsa He OoJiee ueMm Ha 0,05°;

€CJIM UCIIPaBJICHHBIE 3HAUYCHUS TEMIIEPATYyphI 1O JIEBOMY U MPAaBOMY Tep-
MOMETpaM OTJIMYAIOTCs APYT OT apyra 6osee yeM Ha 0,05 °C, «IpUHATYIO TEM-
nepaTrypy» Ha JaHHOM TOPU30HTE BHIOMPAIOT MO OAHOMY U3 TEPMOMETPOB (JIe-
BOMY WJIM MPABOMY Ha JJAHHOM TOPU30HTE), MOKA3aHUSM KOTOPOTO MbI OOJIbIIIE
noBepsieM. B 3ToM cilyuyae MpUHATYIO TeMIIepaTypy 3alMChIBalOT CO 3HAKOM *,
ykasbiBasi B rpade «I[Ipumeuanue» (rpada 18) Homep 3TOr0 TEpMOMETpA.

[Ipumep 00pabOTKM MNOKa3aHW TITyOOKOBOJHBIX OMPOKHIBIBAIOIINXCS
TepMOMETPOB JaH B [Ipuinoxennn 10.

dopma npeaocTaBJIeHUs] OTYETHBIX MATEPHAJIOB

Otuetr odopmisieTcss B TeTpaau 1o J1abopaTOpHBIM paboTaM Mo oOpasity,
npuBegeHHOMY B Ta0iu. 30 (oOpaboTka moka3aHHWil TTyOOKOBOJHBIX TEPMOMET-
pPOB IIPOU3BOJAMUTCS Ha crenuanbHbIX Onankax — [Ipunoxenue 10). YcTHOE co-
OeceoBaHUE, TECTUPOBAHHUE.

Tabnuna 30 — [Tpumep 06pabOTKM MOKA3aHUI MOBEPXHOCTHOTO TEPMOMETPA

Hara «  » 200 r.

TepmomerpNe 54

Otcuet no Tepmomerpy, °C 17,6
[Tonpagka, °C 0,0
;FCeMnepaTypa BO/IbI (MCITPaBJICHHBIN OTCUET), 17.6

Bomnpocs! Ajis1 camonpoBepKu

1. Kak HallTH MHCTPYMEHTAIBHYIO MOINPABKY K IMOBEPXHOCTHOMY TEPMO-
MeTpy?

2. Yto Takoe BOJIOM?

3. Uto Takoe peayKIHOHHasA nomnpaBka? 3a cUeT 4ero OHa BO3HUKAET?

4. Kak onpenenuTts 3HaK pelyKIIMOHHOW MOMpPaBKU?

5. Kak HalTh WCHpaBlICHHbIE 3HAYEHUsI MOKAa3aHWM NPABOrO W JIEBOTO
TEPMOMETPOB?

6. Kak HaliTu NIpUHATYIO TeMIeparypy?

JlabopaTopHuasi padora Ne 31. U3mepeHue pacxoa BOIbI B peKe

Hesab padoThl — MOTyYECHHE HABBIKA U3MEPEHHUS pACcX0/a BOJbI B PEKE.

OO01ue cBegeHus

Vpe3 pexu — caen oT mepecedeHus: MOBEPXHOCTU BOJIBI C OTKOCAMU Pyciia,
T. €. caMa KpoMKa pedHou Bojbl. ['1yOuHa Ha ypese Boabl cocTasiset 0,0 m.
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lupuna pexu (B, m) — pacCTOSHHUE MO BOJHOU MOBEPXHOCTH MEXKY ype-
3aMH pEKH (B METpax).

Ilonepeunoe ceuenue MOIy4arOT NEPECEUEHUEM PYCIIa PEKH MIIOCKOCTHIO,
MIEPIICHANKYJIIPHON HANPaBJICHUIO TIOTOKA.

Boonoe ceuenue (F) — 4acTh NONEPEUHOTO CEUCHUS, 3AMOJHEHHAS BOJOM.

Kueoe ceuenue (w) — 4acTb BOJIHOTO CEUEHHUsS, B KOTOPOM CKOPOCTh Teue-
HUS BBINIC aHAIMTUYECKOTO HYJS (QaHATUTHYECCKUN HYJIh — 3HAYCHUE H3Mepsie-
MOM XapaKTEepUCTUKU, HE BOCIPUHHUMAEMOE JAHHBIM MPUOOPOM WM METOIOM
aHaju3a).

Mepmeoe npocmparncmeo (MII) — 4acTh BOJHOTO CEUCHHS, B KOTOPOU Te-
YeHHE OTCYTCTBYET (CKOPOCTh paBHA HYJII0). ['paHuUIly MEpTBOIO MPOCTPAHCTBA
OTIPEIEIISIIOT TOBEPXHOCTHBIMHU MOTIJIaBKAMH.

Pacxo0 600bi B peke (pacxol PeKH) MOKa3bIBAET, KAKOW 00beM BOIBI B M°
IPOTEKAET YePE3 XKUBOE ceueHue pekr 3a 1 ¢. OObIuHO 0603HauaeTcs kak Q m3/c
(a1/c).

l'uopomempuueckuti cmeop — IWHUA, TEPHNEHAUKYJSPHAS CpPETHEMY
HaIPaBJICHUIO TCUEHUS, BJIOJh KOTOPOH MPOU3BOIIT paOOTHI, CBA3AHHBIC C W3-
MEpPEHHEM Pacxo0/a BOJBI B peKke (B KaueCTBE BPEMEHHOTO THAPOMETPUUIECKOTO
CTBOpPA YAOOHO MCHOJIb30BATh MOCT).

llocmosannoe nauano — TaK WM HWHAYE 3aKPEIUIEHHOE HAa MECTHOCTH
HAYyaJio U3MEpPEHUM BAOJIb THIPOMETPUUYECKOTO CTBOpA (M0 MIMPUHE PEKH); TPU
pabote ¢ MocTa (Ha BPEMEHHOM THUJIPOMETPUYECKOM CTBOPE) 32 MOCTOSHHOE
Hayayio yJ00HO MPUHHUMATh Kpail MOCTa WU KPalHIOW CTOMKY mepui (Keia-
TEJbHO Ha npasom Oepezy peKu Juisl y100CTBa MOCIEIYIOIIETO MOCTPOEHUS Ipa-
buka).

IIpomepHnasn eéepmukans — TOUKa HA TUAPOMETPUUYECKOM CTBOpPE, B KOTO-
poii u3mepsieTcs riryouHa.

Ckopocmuas éepmukaib — TOYKa Ha TUIPOMETPUYECKOM CTBOpPE, B KOTO-
POl M3MepseTCsl CKOPOCTh TEUEHUS (OHA MOJKET COBMAAaTh W HE COBIAIATH C
POMEPHOI BEPTUKAJIBIO).

IInowaow orcueozo ceuenus PacCUUTHIBAIOT MO pe3yibTaTaM MNPOMEPOB
IJIyOHH.

MeToapl U3MEPEHHSI pacxo/1a PeKH MOXKHO TTOAPA3ICIUTh Ha JIBE TPYIIIHL:
00BEMHBIE U KOCBEHHBIE.

Obvemubili Memoo TpEanojaracT U3MEpPEHHUE pacxoaa BOABI HETIOCPEI-
CTBEHHO C TIOMOIIBI0O MEPHBIX COCYIOB (EMKOCTEW C W3BECTHBIM OOBEMOM),
MOJICTABJISIEMBIX TIOJ CTPYIO BOJABI HAa OMPEICICHHOE BpeMs. DTOT METOJ MpH-
MEHSETCS Ha HEOOJBIIIUX BOJAOTOKAX (JIOTOK, TPpyOa), MO3BOJISIONINX TO/ICTABUTH
MEPHBII COCY/]| O] BCIO CTPYIO cpa3y, coOpas Boay 0e3 morephb. Pacxox (am>/c)
BBIYUCTIAT JIeJIeHHneM coOOpaHHOro oObeMa BOBI (J1) Ha BPEMSs BBIJICPKKH COCY/1a
1oJ CTpyei BoJIbI (C).

Koceennvie memoosr (METOABl «CEUEHUE-CKOPOCTH»), TaK WM HHAYE,
CBOJIATCS K U3MEPEHUIO CKOPOCTH TEUCHHUS M IUIOMIAAU CeYeHUs MoToka. CKo-
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pocmb meuenus N3MEPSIOT B Pa3HBIX TOYKAX MOTOKA C MOMOIIBI0 THIAPOMETPHU-
YECKOM BEPTYILLIKH WU (pe’e) MOIJIaBKOB.

Pacxoo Bonpl B 00111eM ciTydae MoJIy4aroT MePEMHOKEHUEM TUIOIIA TN HKH-
BOI'O CEYEHUS U CPETHEN CKOPOCTH MOTOKA.

IIpubopsl u 060pyI0BaHNeE 11 U3MEPEHHS PACX0/1a BOJbI B peKe

I'uapomerpuyeckasi BepTylika

['uapoMeTrpuueckre BEpTYLIKK OBIBAIOT Pa3HbIX TUIOB, HO KaXK/1asl U3 HUX
UMeeT cieayroume ocHoBHbIE yacTH (PucyHok 47): paboudue nonacTtu, BOCHpU-
HUMAIOUINE JIBUKEHUE BOJBI, OCb, CUETHO-KOHTAKTHBIM MEXaHU3M, KOpIyC, CTa-
OmnM3aTop HampaBJeHUs (XBOCTOBOE ONIEPEHUE).

CueTHO-KOHTaKTHBIA MEXaHU3M (UKCUPYET YHUCIO0 000POTOB, COBEpILIac-
MBIX JIONACTSAMHU BEPTYLIKU. Uepe3 onpeneseHHOEe KOJIUYeCTBO 000pOTOB (BeEp-
Tymka XKecTtoBckoro — o0pyHO yepe3 20) IpOUCXOANUT 3aMbIKaHUE JIEKTpUYe-
CKOM LEMU U MOJAETCS CUTHA: 3BYKOBOHM (RJIIEKTPHUUECKUM 3BOHKOM) HMJIHM CBE-
TOBOM (3JIEKTPUUECKOM JIAMITOYKOM ).

C4YeTHO-KOHTaKTHOE YCTPOMCTBO HAXOAMTCS B CHELUAIBHOM BOJOHEIPO-
HUI[aeMOW KaMepe B KOPITyce BEPTYIIIKH.

CrabunuzaTtop HampaBieHUsI (XBOCTOBOE OIEPEHHE) HEOOXOAuM s
YCTAaHOBKH BEPTYIIKM JIOMIACTHBIM BHUHTOM MPOTUB TEUEHHUS, YTO OCOOCHHO
Ba)KHO, IPY OMYCKaHUU BEPTYLIKH B MIOTOK Ha Tpoce (JIOTJIMHE).

YToOb! BEpTYIIKY HE OTHOCUJIO TEUEHUEM, CHU3Y C IMOMOIIBIO CHEIHalb-
HOTO YCTpPOWCTBA (BEpPTIIIOTra) IMOJABEIIMBAIOT KOHIIEBOW THIPOMETPUUYECKUIN

Pucynox 47 — 'mapoMerpudeckas BepTyIIKa: a — OOIIHiA BUI, O — Ha Tpoce €
rpy30M, B — OCHOBHBIE yacTu (1 — pabourie monacTu, 2 — CYUETHO-KOHTAKTHBIH
MEXaHU3M, 3 - CTa0MIN3aTOp HAIMPABICHUS — XBOCTOBOE OIEPEHUE)

[Tocne pa®oThI BEPTYIIKY TIATEIHHO MPOYHUIIAIOT, BRICYIIUBAIOT U YKJIa-
JBIBAIOT B CyXOW BEHTUIIMPYEMBIN SIIUK.

IToBepXHOCTHBIE MOMJIABKH

[ToniaBkU MOBEPXHOCTHBIE CTAHJIAPTHBIE MPEICTABISAIOT COOOM KPYKKHU
JiepeBa TONIIMHOM S5 cM, nuametrpoM 10-15 cm.

IIpomep rayoun

JIjist mosty4yeHus MIIOIIAid BOJAHOIO CEYEHHs ITyOMHA pEeKH JTOJKHA OBITh
HU3MEpEHa B HECKOJIBKUX TOUKaX (npomepuuix eepmukansix). ismepenue riyoun
(mpomepbl) MPOU3BOIAT YEPE3 PABHBIE PACCTOSHUSA, KOTOPBIE 3aBUCAT OT LIUPU-
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Hbl peku. Bo n3bexxaHrue BO3MOXKHBIX OIIMOOK MPOMEPHI MOBTOPSIOT IBAXIbI,
MIOCJIE Yero PacCYUTHIBAIOT TaK HA3bIBAEMYIO paboyylo 2nyouHy epmukani Kaxk
CPEIHIOI apU(PMETHUECKYIO U3 IBYX TPOMEPOB.

3anuch M 00pabOTKY NaHHBIX MPOM3BOAAT HAa CTAaHAAPTHBIX OJaHKaX
(ITpunoxenwne 11).

Pabora ¢ ruipoMeTpuYeCcKOil BepTYLIKOH

Bb100p CKOPOCTHBIX BepTHKAJIE M TOPU3OHTOB JIs1 U3MEPEHUSs CKO-
POCTH TeYeHUs

JIyist mosTy4yeHusi pacxo/ia CKOPOCTh PEKU JOKHA ObITh MU3MEpeHa B He-
CKOJIBKUX TOYKaX (CKOPOCTHBIX BEPTUKAIAX), PACCTOSHUE MEXIAY KOTOPHIMU
TOXKE 3aBUCUT OT WIMPHUHBI peKu. CKOPOCTHBIE BEPTUKAIU, B 3aBUCUMOCTH OT
HIMPUHBI PEKU, MOTYT Ha3HA4YaThCs Ha KaKJI0W MPOMEPHON BEpTUKAIU WIH pe-
xKe, uepes 1-2 u 6oJiee MPOMEPHBIX BEPTUKAJICH.

Ha xaxx0¥i CKOPOCTHON BEpPTUKAIN CKOPOCTHh TEUCHUSI PEKH HU3MEPSIOT
Ha OJIHOM WJIM JABYX FOpU30HTaX, Wiau Toukax (Tabmuma 31), B 3aBUCUMOCTHU
OT paboueti 21yOUHbl BEPTUKAIIN.

Tabsmuua 31 — 'nyOuHa onycKaHus BEPTYIIKH (B AOJSIX pabouel IIyOrHbI)

['nyOuHa onycKaHuUsi BEPTYIIKU B JIOJSIX paboueid TayOHHbI
I'my6una pabouasi BepTHKa- =
1, () B pycune 6e3 BonHoit pactu- | B pycrne npu Hanu4uu Boj-
’ TEIILHOCTH HOMW pacTUTEIbHOCTH
0,10-0,20 0,5h 0,5h
0,20-0,35 0,6 A 0,6 A
Cspmue 0,35 02u0,8 4 0,15; 0,50; 0,85 h

IHopsinok padoThI ¢ rTHAPOMETPUYECKON BEPTYHIKOM

1. 3anuceiBaror Ne BepTyIlIKH, YKa3aHHBI HA CYETHO-KOHTAKTHOM MeEXa-
HU3ME.

2. Tlocne BbIBO/A BEPTYIIKM Ha 33JlaHHBIA TOPU30HT (M1yOMHY, Ha KOTO-
pOil U3MepsETCA CKOPOCTh) MO BTOPOMY (MHOTa TPETHEMY) CUTHATY BKIIFOUAIOT
CEeKyHJOMEp U HAUMHAIOT CYMTATH CUTHAJIBI.

3. Ilo mepBoMy yeTHOMY curHaity mnocie 100 cexyHn HaONOIEHUN BbI-
KJIFOYAIOT CEKYHJIOMEP M 3alKChIBAIOT B *KypHal (Ha OJaHK) HOMEp MOCIEIHErO
curdana u ero Bpems (ITpunoxenue 11).

Pabora ¢ moBepXHOCTHHIMU NOIIABKAMU

N3mepenue pacxoja BOJbI MOBEPXHOCTHBIMU MOIUIABKaMU MO HAUOO/b-
wieti N08EePXHOCMHOU CKOpOoCmuU TEUEHUS SIBIIIETCA Hanbosee IpoCThIM U OBICT-
pPBIM CIIOCOOOM, OJTHAKO, MPUMEHEHHE €0 MO Py NPUYMH OrPaHUYEHO.

Pacxonpl BOIBI MOBEPXHOCTHBIMH IOIUIABKAMHM HM3MEPSIIOT B HCKIIIOYH-
TEJIbHBIX CIIyYasx:

-IpHA OTCYTCTBUM T'MAPOMETPUUECKON BEPTYLIKH,

-[pU aBapUUHOM COCTOSIHUHM 000PYI0BaHUS TUAPOMETPUUECKOTO CTBOPA,

-BO BpeMsl JIeJ0X0/a,

-IIpU PEKOTHOCIUPOBOYHBIX pabOTaxX sl MOJYy4YEHUs NPUOIUKEHHOTO
3HAYEHHUS PacXo/a BOJbIL.

[Topsinok paboOTHI C MOIJIaBKaMU CJIETYOUTUI:
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1. Ilonepek peku, MOMHUMO OCHOBHOTO (TJIaBHOTO), pa3OMBAIOT €Ile JBa
CTBOPA (8epXHUL W HUNICHUL) U TBAXKIIBI, 9TOOBI H30€XaTh BOBMOXHBIX OIITHOOK,
U3MEPSIOT paccTossHue Mexay Humu (Pucynok 48).
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Pucynox 48 — PacnosioxxeHre CTBOPOB
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2. OTMETHB T€M WM MHBIM CIOCOOOM BBIOpAHHBIE CTBOPHI, [0 OYEpPEIU
3a0pachIBaloT B peky 10 mormiaBKkoB.

3. HaGnrogaTenu, CTosIIUE Yy 8epXHe20 U HUJHCHe20 CTBOPOB IO CEKYHJIO-
Mepy OMPENEHSAIOT BpEMsI MMPOXOKICHUS KaXIbIM IMOIJIABKOM PACCTOSIHUSL MEXK-
Jly CTBOpPaMH.

4. TlonmyyaeMble pe3yibTaThl 3alKUCHIBAIOT Ha crieluaibHbli Oank ([1pu-
noxenue 14) B rpady 1.

Pacuyer pacxoga Boabl B peke

Iopsinok pacyera pacxoao0B, H3MEPEHHbIX C MOMOIIbLIO BEPTYIIKH

1. BeinmuceiBatoT B MOATOTOBJIEHHYIO TaOnUIly (10 00pasily TaOauIlbl U3
[Tpunoxenus 11) uz [punoxenus 12 ucxonHvle TaHHBIE B COOTBETCTBUH C Ba-
pPUAHTOM 3aJaHUS:

1.1. NeNe mpoMepHBIX U CKOPOCTHBIX BepTHKaiel (rpadsr 1, 2, 16, 17);

1.2. Paccrosinue oT nmoctostHHOTO Havana, M (rpada 3), — ¢ TOYHOCTHIO JI0
MEePBBIX TPeX 3Havamux mudp, Ho He Tounee 0,01.

3navamue udpsl B TPUOIUKEHHBIX BBIYHCICHUSIX — BCE MU(PHI YHUCIA,
HAauMHas C MEPBOM CJIEBa, OTIIMYHOM OT HYJIsS, A0 MOCJIEAHEHN, 3a TPABUIBHOCTD
KOTOPOM MOXKHO pydaTbes; Hanpumep, B uucie 0,789 m mudpsr 7, 8, 9 3Haua-
IIM€ - C YYETOM BBIIICNPUBEICHHOIO IPABUIIA, PACCTOSIHUE CIEAYET OKPYIJIUTh
10 0,79 m; B uncie 28,13 M Bce nudphl 3HaYaLUe — pe3yJibTaT CIEeITyeT OKPYT-
Tk 10 28,1 M;

1.3. Pe3ynbTaThl IpOMEpOB TIIyOHH (B METpax) OT ype3a mpaBoro Oepera
(ype3s I1b) no ypesa neBoro 6epera (ypes JIb) BkmtountenbHo (rpadsl 4, 5);

1.4. [TonyuenHoe uncio curdanos (rpada 9);

1.5. Koneunslii oTcueT 1o cexkynaomepy (rpada 10).

2. PaccuuThIBaIOT:

2.1. CpenHroto (cpeaHeapupMeTHIECKyI0) TTyOuHy Ha BepTukanu (rpada
6);

2.2. I'nyOuny omycKaHus BEpPTYLIKHA (TOPU30HT): B JAOJSAX TITyOUHBI (B 3a-
BUCHMOCTH OT CpeJHEeH TIIyOWHBI BEPTUKAIW B COOTBETCTBUU C Tabn. 31 u B
meTpax (rpadsl 7, 8); 4TOOBI HAWTH TOPU3OHT (B CAHTUMETPAX WM METpPax), Ha
KOTOPBIN TOJKHA OBITh OMYIIEHA BEPTYILKA, TITyOUMHY COOTBETCTBYIOIIEH pado-
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yeit Beptukanu (h) Hao yMHOXUTH Ha BEIOpaHHYIO U3 Ta0ja. 31 400 3TOM TiTy-
ounbl. Hanpumep, ecnu rimyOuna paboueit Beptukanu (h) paBHa 2 M, BEpTYIIKY
omyckaroT Ha 0,40 M (2 M ymHOXkuUTh Ha 0,2) 1 Ha 1,60 M (2 M ymHOXUTH 0,8).
3HaueHus] TOPU30HTOB B METpax B 3aBUCHUMOCTH OT paboueil rIyOUHbI BepTUKA-
71 0OBIYHO MIPUBOJATCS Ha 3aIHEN 00JI0XKKE BOJOMEPHON KHUKKH.

2.3. CymMy 000pOTOB — KaK MPOU3BEJCHUE YMCIIa CUTHAJIOB HA KOJIUYe-
CTBO 000pOTOB MexkAy curnanamiu (rpada 11);

2.4. CkopOoCTh BEPTYLIKH B 000pPOTax B CEKYHY — ITyTE€M JEICHUS CyMMBbI
obopoToB (rpada 11) Ha orcuer o cekynaomepy (rpada 10);

2.5. I'nyOuny Mexay BEpTHKAISIMU — KaK CPEAHIOI0 apu(pMETUYECKYIO U3
rIIyOuH JBYX COCeAHHMX BepTukaneit (rpada 19); momyuyaemble pe3ysbTaThl s
OOJBIIeH HATJISIHOCTH U yA00CTBA JaJIbHEUIIUX PAcUeTOB 1eecoo0pa3Ho 3a-
MHACHIBATh MEXKIY COOTBETCTBYIOIIMMU CTPOUKAMU;

2.6. PaccrosiHME MEXKIy BEPTUKAISIMHU — KaK Pa3HOCTh PACCTOSIHUM 10 CO-
OTBETCTBYIOIIMX BepTukanei (rpada 20); mosydaemble pe3yiabTaThl, KaKk W
CpellHHE TJIyOMHBI MEXAYy BEpPTHKAISIMH, L€IeCO00pa3HO 3alUChIBATh MEXIY
COOTBETCTBYIOIIMMH CTPOUYKAMHU.

3. CocTaBisoT, B cliydae HEOOXOAMMOCTH, TAPUPOBOUYHYIO TAOIHILy BEp-
tymiku (ITpunoxenue 13, Tabn. A) — OT clloBa «Tapa»; U3HAYAIBHO — MPOBEPKa
MOKa3aHWil BECOB; OTCIO/Ia — IPOBEpPKa MOKa3aHUl MprUOOpa MyTeM CPaBHEHUS C
ATAJIOHHBIMU WJIA TOYHO ONPEEICHHBIMUA 3HAUCHHUSIMU:

3.1. B rpady 1 Ipunoxenus 13, tabn. A depe3 0,1 BBIMUCHIBAIOT 3HaYe-
HUS n (YUCIO 000POTOB B CEKyHAY) OT 0 10 MaKCHMaJbHOTO 3HAYEHUS MPH Ta-
pUpOBaHUM (WM, UCXOAS U3 Juana3zoHa U3MEpEeHHBIX ckopocteit). CoTble 10U
N YKa3bIBaIOT B BepXHEH cTpoke (Haj orudpoBKoi rpad).

3.2. Caumarot ¢ tapupoBouHbIX KpuBbiX (IIpunoxenue 13, Puc.) omop-
HbIE 3HaUYE€HUS CKOpOCTH (Tpada 2):

- C KpUBOM YKPYITHEHHOT0 Maciltada (BepXHeil) Ha Ha4aJIbHOM YYacTKE C
XOPOIIIO 3aMETHOM KpUBU3HOM - uepe3 0,05 n; Ha ydyacTke ¢ MO KPUBU3HOM —
uepes 0,1 am>;

- C KpMBOM MEJIKOrO MaciuTada - TOJbKO JBa OMOPHBIX 3HAYEHHS: OAHO,
COOTBETCTBYIOIIEE HAaWOOJbIIEMY 3HAYEHUIO HA KPUBOM YKPYHMHEHHOTO Mac-
mTabda,- ¢ KOHIA 3aKPYTJIEHHOTO y4acTKa 3TOW KPUBOM (3HAY€HUs CKOPOCTH,
CHSITBIE C TOW U JAPYTON KPHUBBIX, TOJDKHBI COBIIACTD), BTOPOE - JIJISi MAKCUMAJTh-
HOT'O 3HAYEHUsI CKOPOCTH (C KOHIIA TAPUPOBOYHOUN KPUBOK).

3.3. BpiOuparoT U3 TapupOBOYHOTIO CBUJECTEIHCTBA HAYAIbHYIO CKOPOCTD
BEPTYIIKH (M/C), IPH KOTOPOW HAUYMHAET BPAIIATHCS JIOMACTHBIN BUHT — MEPBOE
yucio BepxHei ctpoku B rpade 2 (0,036).

3.4. Tlo omopHBIM 3HAYEHUSM 3aMONHSIOT Tpadbl 3-11, BeUUCIAS MTyTEM
MHTEPHOJSALUNUN HEAOCTAIOIINE 3HAYECHUS CKOPOCTH TEUEHUS JIJIsl BCEX 3HAUCHMI
n (uepe3 0,01). Cpegnue npupaileHuss CKOpocTH Av MeX]ly ONMOPHBIMH 3Haye-
HUSIMH, COOTBETCTBYIOIIME npupamieHnto An=0,01, BBIUUCIAIOT AeNeHUEM pas-
HOCTH COCEJIHUX Iap CKOPOCTH (V2-V;): Ha 10, ecu onmopHbIe CKOPOCTHU MOTyYe-
Hbl yepes 0,1 n, u Ha 5, ecnu ckopocTu cHATHI uepe3 0,05 n.
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3.5. [IpoMexkyTOUHBIE 3HAUEHUSI CKOPOCTH MOTYYaIOT MMOCIEI0BATENbHBIM
cymmupoBanueM Av, okpyrisis ux 10 0,001 m/c mpu v< 1,000 m/c u 1o 0,01 m/c
npu v>1,000 m/c.

[IpenmouruTenbHEee M MPOLIE COCTABUTH TapupoBouHyto Tabmuiyy (IIpu-
noxenue 13, tabn. B) myTeM KOMIbIOTEPHOW 0OpabOTKH TapHUpPOBOYHOI'O CBU-
JeTeNnbCcTBa (cepTuduKaTa) JaHHOW BEPTYIIKK (MMEHHO TaK COCTaBjeHa TaOJu-
na B [Ipunoxenuu 13, Tabmn. b).

4. HaxoasT CKOpOCTh TEUCHUS PEKU:

4.1. IlepeBomsT (MCIONB3Ysl TAPUPOBOYHYIO TAONMILy HJisi JTaHHOW Bep-
TYIIKHA) CKOPOCTh Ha TOPU30HTAX, BEIPAKEHHYIO B 000poTax B CeKyHy (1e7./c),
B M/c (rpada 13);

4.2. BBIUUCISIOT CPEHIO CKOPOCTh TEUEHHUS HA KaXKIOM CKOPOCTHOM
BepTukanu (rpada. 14) no popmynam:

[Tpu u3mMepeHuu CKOPOCTH Ha JBYX FOPU30HTAX — Kak cpeaHeapudmMeru-
YECKYIO:

vcp = (VO,Z + vO,S )/29

®opmyna 41
[Ipu n3mMepeHun Ha OJTHOM FOPU3OHTE
ch = vO,(a;
IIpu 3apociuem JIE U U3MEPEHUU
pH 3apOCIIEM pyCIIe 3Mepe Dopmyra 42
CKOPOCTH Ha OJJHOM TOPU30HTE
Ve = 0,9v5;
IIpu 3apociuem JIE U U3MEPEHUU
pHY 3apOCIIEM pyCIIe 3Mepe Dopmyna 43
CKOPOCTH Ha TPEX FOPHU30HTAX
Ve, = (Vois +Vos + Voss )/3, dopmyna 44

rae

Vep — CPEAHSISI CKOPOCTh TEUEHUS PEKH, M/C;

Vn — CKOPOCTh T€UEHHE PEKH, M/C, U3MEpPEHHas COOTBETCTBeHHO Ha 0,2;
0,5 u T.1. paGoueit TTyOUHBI BEPTUKAIH.

Ecnu ckopocTh Ha BepTUKaIM U3MEpPEHA B JIByX TOUKaX, MOJTy4yaeMble pe-
3yJbTAThI LIETIECO00PA3HO 3aMUCHIBATh MEXKAY COOTBETCTBYIOIIUMHU CTPOUKAMHU.

4.3. PaccuuThIBalOT TOCIEIOBATEIBHO CPEAHIOW (CpemHeapudmeTrye-
CKYI0) CKOPOCTbh MEXAY KaKI0M Mapoil CKOPOCTHBIX BEpTHUKAJIEH, BKIIIOYas ype-
3pl peku (rpada 15); momyuaemble pe3ysbTaThl 11€7€CO00pa3HO 3alUCHIBATH
MEXIY COOTBETCTBYIOIIMMU CTPOUKAMU;

4.4. Tlomy4yaemble pe3ysbTaTbl OKPYIJISIIOT 0 TEPBBIX TPEX 3HAYALIUX
uudp, Ho He Tounee 0,01 m/c.
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5. BpluepunBaloT Ha JUCTE MUJUIMMETPOBOM Oymaru (opmarta A4 (B ce-
peauHe Jiicta) npouiib peKd Mo ruapomMeTpudeckoMy ctBopy (Pucynox 49)
JUISL 3TOTO:

5.1. Pa3buBaroT KOOpAMHATHBIC OCH: BEPTUKAIBHYIO - OCh IITyOMH (Mac-
mrtad: B 1 ¢cM — 1 M) U rOpU3OHTANBHYIO - OCh PACCTOSIHUNA MO IIUPHHE PEKH
(macmradsr: B 1 cm — 0,5 m). Och rayOuH (YpoBHEH) TPOBOSAT BIAOIL KOPOTKO-
ro Kpas nucta. Ypessl 6eperos mpasoro (Ypllb) u neBoro (YpJIb) oOsruHo pac-
MOJIaraloT TakK, YTOObI TEUEHHUE PEKU OBLIO «HA ceOs».

5.2. Ha ropu3oHTajgbHOM OCH pa3MedaroT MOJOKEHHE MPOMEPHBIX (UX
MOPSIIKOBBIA HOMEP YKa3bIBAIOT HaJl BEPTUKAJIbIO) U CKOPOCTHBIX (OTMEYas ux
braxxkaMu ¢ TOPAJIKOBBIMU HOMEpaMH HaJl HUMH) BEpTUKAJICH.

5.3. I3 nosy4eHHBIX TaKUM 00pa3oM TOYEK OIMYyCKAIOT MEPHEHANKYIISPHI,
OTKJIQJIbIBasi Ha HUX OTPE3KH, JJIMHA KOTOPBHIX (B MPUHATOM BEPTUKAIHLHOM
MaciiTade) COOTBETCTBYET paboyell riyOuHe BEpPTHUKAIN;, KOHIIbI OTPE3KOB CO-
SIUHSIIOT JOMAaHOM JIMHHUEH.

5.4. OTMeuaroT, eciii OHU €CTh, FTPaHMIBI MepTBOTO IpoctpancTBa (MII)
U BBICOTY YPOBHSI B MOMEHT HaOmoaenuit (vH, cm).

5.5. B Tabnuue nox rpadMkoM B COOTBETCTBYIOIIEH CTPOKE IMOJITUCHIBA-
IOT:

3HAYEHHUs PACCTOSIHUM KaKIOW BEPTUKAIN OT IIOCTOSSHHOTO HA4aJIa;

pabouyto TIIyONHY BEpTUKAIIH.

5.6. JleBee rpaduka pacuepuuBaroT TaOIUYKY, B KOTOPYIO BIOCIEACTBUU
BIIMCBIBAIOT NIPUHATBIE 3HaUeHUs pacxoa (Q) B M*/c, IIIOIaau )UBOTO CEYEHHU
(®) B M?, mupunbl peku (B) B M, makcumainbao (Hy.x) u cpenneit (Hep) riy6u-
HbI PEKH B M.

ITpo deume p. [Tpenoim Mo rHAROMETRIMEC KDMY CTEORY
1 2 3 4

|» |= I> >
ypIlb | 2 3 4 5 ¥Hem 7 VYplib
Q, l';[" 13,0 0
Qu'ic| 35
B, | 60 : — el
hmax, M 3’00 2 \
Fuee, 3¢ | 21 3 T
Paccromae ormocr. | 3 8 8 =4 =4 8 8 8 8
HAYATTA, M o o e o o o3 o =
Imy6umra, M = e % ol = o > = pa

Pucynox 49 - Ilpoduns pexu 1Mo TUAPOMETPUIECKOMY CTBOPY

6. OnpenensioT MIOMIAAN 800HO20 CEUCHHS] PEKH MEXIY HPOMEPHbIMU
BepTUKAIAMU (M?), pYKOBOIACTBYSCH CIEAYIOIIUMHU PACCyKACHUAMHU (CcM. Pucy-
HOK 49). CeueHue Mexay MNPOMEPHBIMU BEPTUKAISIMU 00pa3zyeT Tparneluio;
IPOMEPHBIE BEPTUKAIM — €€ OCHOBAHUS, PACCTOSIHUE MEXAY HUMHU — BBICOTA.
[Inomane Tpamneuuu, Kak W3BECTHO, paBHA MOJyCyMME OCHOBaHUM, YMHOXEH-
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HOH Ha BbICOTY. [loslycymMMa ocHOBaHUM (ITPOMEPHBIX BEPTUKAIEH) — 3TO Cpel-
Hss TIyOuHa Mexay BepTukamsimu (rpada 19). Kpaitnue miomann y aeBoro u
IPaBOro ype30B — MPSMOYTOJIbHBIE TPEYTOJIbHUKH, IUIOMIA/b KOTOPBIX paBHA
IIPOU3BEJEHUIO TIOJOBUHBI OCHOBaHMS (TJTyOMHBI KpailHEW BEPTHKAIN) Ha BBICO-
Ty (paccTostHuE OT ype3a 10 KpaiiHel BepTukann). Ciae10BaTenbHo:

6.1. YMHOXasI CpEeIHIO0 TIIYyOMHY MEXIy BEpTUKAIAMH (M) Ha paccTos-
HUE MEXAY HUMHU (M), MOJYy4aroT IIIOUIA]b KUBOTO CEUCHUS (m?) MEXKIy MHpo-
MEpHBIMHU BepTHKasiMu (rpada 21);

6.2. CymMmupys miomaayd BOJHOTO CEYEHUsS] MEXAY IMPOMEPHBIMU BEPTH-
KaJISIMH, TIOQyYaroT IUIOmans BogHoro cedenus pexu (F, M?); pesynbTar 3amm-
CBIBAIOT Moj rp. 21

7. Haxomdt, B COOTBETCTBUH C puUC. 46, TUIOMIAMN HCUBO20 CEUCHUS MEKITY
CKOpPOCMHbIMU BEPTUKAIISIMU:

7.1. Ecniu CKOpOCTHBIE BEPTHUKAIN COBIIAJAIOT C IPOMEPHBIMH, TUIOIIAIN
MEXIy HUMH, €CTECTBEHHO, OyAyT OJMHAKOBBI — UX MPOCTO MEPENUCHIBAIOT U3
rp. 21 B Ip. 22;

7.2. Ecnu cKOpOCTHBIE BEPTUKAIM HaMEUYEHBI uepe3 OAHYy U Ooliee Mpo-
MepHbIX (Pucynok 49), mioimans MEXay HUMH HaXOAsT CYMMHUPOBAHHUEM ILJIO-
niaaei o rp. 21 Mexay COOTBETCTBYIOIIMMHU CKOPOCTHBIMH BEPTHKAISIMU — B
ATOM Clly4yae pe3yJbTaThbl B I'p. 22 3aMHUCBIBAIOT Medcdy COOTBETCTBYIOIIUMU
BEPTUKAJIAMU (Hampumep, Ha puc. 49 miomaab KUBOTO CEUCHUSI MKy 1-oi u
2-0U CKOpOCMHbIMU 8epMUKAIAMU PABHA CYMME IUIOIIAJICH MEXKIY NpOMEpPHbl-
MU 8epMUKANIAAMU COOTBETCTBEHHO 1-0M U 2-0# u 2-0i1 u 3-eit);

7.3. CyMMupys IUIOHIAAN HCUB020 CEUEHUSI MEKAY CKOPOCTHBIMHU BEPTH-
KaJsiMu (TI0 Tp. 22), HAXOAT IUIONIAb )KHBOTO CEUEHUS PEKHU (M); pe3ysbTar
3aMUCBHIBAIOT MOJ Tp. 22; MPU OTCYTCTBUH MEPTBOTO MPOCTPAHCTBA PE3YJIbTATHI
CyMMHUpPOBaHHs 10 Ip. 21, 22 NOJDKHBI COMTHCH; €CIM 3TOr0 HE MPOU30LLIO,
CJIelyeT NPOBEPUTH BCE MPEABIAYILNE PACUEThI, YTOObl YCTPAHUTD OIIHOKY.

8. PaccuntsIBaroT pacxon Boasl B peke (Q, M%/c):

8.1. B COOTBETCTBYIOIIME CTPOUKH B I'p. 23 MepenuchiBatoT u3 rp. 15 3Ha-
YEHUS CPETHUX CKOPOCTEN PEKU MEXKIY CKOPOCTHBIMU BEPTUKAIIAMU;

8.2. Haxomdat 4yacTHbIE, WM DJIEMEHTAPHBIE PACXOAbl BOJABI MEXKIY CKO-
POCTHBEIMU BEPTHKAIAMH ((, M>/C), TIEPEMHOXkAs COOTBETCTBYIOIIME ILIOILAIH
(M?) B rp.22 ¥ CKOPOCTH T€YEHHUs peku (M/c) B IP. 23; Pe3y/IbTaThl 3alKCHIBAIOT
B COOTBETCTBYIOLIUE CTPOUKH B I'p. 24.

8.3. Pacxon pexu (Q, M?/c) HAXOAAT CyMMHUPOBAHUEM II0 TP. 24 dIeMeH-
TapHBIX PACXoI0B (g, M>/C); pe3ylIbTaT 3alUCHIBAIOT MO IP.24.

8.4. Pe3ynbTaThl OKPYIJISFOT O TPEX MEPBBIX 3HAYANIMX MUGP, €CIU UX
3HaueHue He npesbimaet 0,01. B mocnegneM cioydae OKpYIJISIIOT 10 COTBIX.

9. Haxopm4r:

9.1. MakcumanbHyI0 CKOPOCTh T€UEHUS, M/C (Vmax) - BEIOMpPAs U3 BCEX U3-
MepeHHbIX CKOPOCTEN TeUeHHUs,;

9.2. MakcumanbHyto Ti1yOuHYy, M (hmax) — BBIOMpAst U3 BCEX U3MEPEHHbIX
TJTyOMH.
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10. Buiyucnaom:

10.1. [lIupuHy peku MO ypOBHIO BOIBI, M (B,M) — KaK pa3HOCTb MEXAY
PacCTOSTHUSIMU JIO YPE30B JIEBOTO U MPABOTO OEPETOB:

10.2. CpenHioro CKOpocTh, M/C (V¢p) — AETCHUEM BEIMYMHBI PACX0/1a BOJIbI
(Q M*/c) Ha BenMYMHY ILIOIAAM BOAHOTO ceuenus (m2):

10.3. Cpenntoro rinyOuny, M (he,) — AeneHreM BeNWYMHBI IO 6800-
HO20 CeUeHUs Ha IIUPHUHY PEKH:

10.4. Yacoeoii o6vem cToka (Waae), M> WM THIC. M® — YMHOKHB MOJTy4YeH-
HBIH pacxon (M>/c) Ha uncno cekyHa B gace (3600 ¢);

10.5. Mooyns cmoka (1-c/km?) — 110 popmyie:

M =Qx1000/F ’ dopwmyna 45

rjae:

Q — nonyueHHsIA pacxo, M>/c,

F — mnomanp GacceitHa pexku (JaeTcsl MpenojaBaTeieM Ui CHUMAETCS C
KapThl), KM>

1000 — ko> duienT 11 nepeBoaa M> B JIUTPEL.

10. IlomydeHHble pe3yJbTaThl nOCIe NPOGEPKU npenodasamenem MepeHo-
caT B Ta0mnuky «IIpuHsThIE MaHHBIe» HA pUC. 46, 3HAYEHUS Wi, M> WIIH THIC.
M u M, 1°¢/kM? aKKypaTHO BBITMCHIBAIOT MO/ TaOIHIIEN.

[Ipumep o6padoTku npuseneH B [Ipunoxenun 11.

Pacuer pacxoaa, i3MepPEeHHOI0 ¢ MOMOIILIO MOBEPXHOCTHBIX MONJIAB-
KOB

1. BbImuChIBalOT B MOJATOTOBIEHHYIO Tabmauiy (mo oOpasily TaOJvLbl
[Tpunoxenue 14) u3 Ipunoxenus 15 vcxonHble NaHHbIE (PACCTOSTHUE MEXKIY
CTBOpaMH M BpeMs ABM)XKEHHS Bcex 10-TH MOMIaBKOB) B COOTBETCTBUU C BapH-
aHTOM 3aJJaHMs.

2. PaccunThiBalOT HauOOJIBIIYIO CKOPOCTh TEUEHUS, JIJIS YUETO:

2.1. Haxonst cpenHee (MCTUHHOE) paccTosiHUE Mexy ctBopamu (L) kak
cpennee apupMeTUIeCcKoe U3 2-X U3MEPEeHUit (M);

2.2. 3 10 momiaBKOB, BBIMTYIICHHBIX B peKy (Tabmn. 15, rpada 1), BbiOU-
paroT mpu CaMbIX CKOPBIX, T. €. TOKA3aBIIUX HAUMEHbULYIO TIPOAOIKUTEIBHOCTh
xoga (t) mexxy ctBopamu (rpada 2);

2.3. [Inst KaXA0ro M3 TpeX BHIOPAHHBIX IMOTUIABKOB PACCUUTHIBAIOT CKO-
pocTh (Vions.), M/C (Tpada 3):

Vions = L[t dopmyia 46

2.4. OnpenensitoT CpelHIO (Kak cpenHee aprupMeTHYecKoe) HanbOIIb-
[Ty CKOPOCTb JBMXKEHUS ATUX 3-X MOTUIABKOB (Vmax), M/C (Tpada 4):

3. BEMMCIIAIOT TUIOMIAAb )KUBOTO CE€UCHUS (MM BBITMCBHIBAIOT (O, M2, pac-
CUUTaHHYIO TIPU 00pabOTKEe PacX0I0B, H3MEPEHHBIX OJTHOBPEMEHHO C TIOMOIIIBIO
BEPTYILKH).
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4. PaccuMTBIBAIOT TaK Ha3bIBaeMbI urkmuensiti (MAaKCUMaJIbHBINA) pac-
xon (M/c), mepeMHOXKas CPEAHIO HAUOOIBLIYIO CKOPOCTh (M/C) M ILIOIAIb
KuBOro ceuenus (M?). Xox pacyera MOKa3bIBAIOT B Tpade 3.

5. BeIUCHIBaIOT UCTUHHBIN pacxon (rpada 6), U3MEpEeHHBI ¢ TOMOIIBIO
TUAPOMETPUYECKON BEPTYIIKH.

6. Haxonat nepexonubiit k03pduuueHT Kpue.. - AN mepexona oT (QUK-
TUBHOTO Pacxojia K UICTUHHOMY. DTOT KOA((UIIMEHT MOJYy4aloT OMBITHBIM Iy-
TEM Ha OCHOBaHUM 3-5 paHee M3MEPEHHBIX BEPTYIIKOW (MCTUHHBIX) PacxoioB
BOJIbl MIPU YPOBHSX, OJIM3KUX K TEM, MPU KOTOPHIX U3MEPEH pacxoji BOJBI IO-
MIaBKamMu (MJIM Ha OCHOBAHHMM OJHOBPEMEHHBIX M3MEPEHHM pacxoja BEpTyIl-
KOM U TIOTLJIAaBKaMH ):

6.1. JlensaT cpenHIo CKOPOCTb, U3BMEPEHHYIO BEPTYIIKOW, HA HAuOOIb-
LIYI0 CKOPOCTb, IIOJYYEHHYIO C IOMOIIBIO IIOIIABKOB.

6.2. JlensaT UICTUHHBIA pacxo] Ha (PUKTUBHBIA PACXO/I.

7. Xon pacueToB moka3eiBaloT B rpade 7. [lomydeHHbIE B 000MX Cydasix
PE3YIBTATHI Q0JIHCHBL ObIMb OOUHAKOBLIMU.

[Ipumep o6padoTku npuseneH B [Ipunoxenun 14.

dopma npeaocTaBJeHUs] OTYETHBIX MATEPHAJIOB

Otuetr odopmisieTcss B TeTpaau 1o J1abopaTOpHBIM paboTaM o oOpasiry,
npuBegeHHomy [lpunoxenun 11 u Ilpunoxenun 14. YcrHoe cobecenoBaHue,
TECTUPOBAHHUE.

Bonpocsl 1j1s1 caMonpoBepKu

1. YUTo Takoe )XHBOE CEUYEHUE PEKU, THAPOMETPUUECKUI CTBOP MPOMEPHAst
Y CKOPOCTHAsl BEpPTUKAJIHU?

2. YTto Takoe BOJOMEPHBII MOCT U KAKOT0 €ro Ha3HAYCHHE?

3. Yto Takoe pacxoj BOAbI B peke?

4. Kak MOXHO U3MEPUTH PacXOl BOJIbI B peke?

5. Kak opranuzoBatb MpoMepHbIE pabOThI?

6. Kak opranns3oBarb u3MepeHHE pacxoaa BOJbl OCHOBHBIM H IMOILIABOY-
HBIM METOAO0M?

7. Kak u3MepuTh ypOBEHb BOJBI?

8. Kakue HaOmrofeHusi CONpOBOXKIAOT PabOThl MO MU3MEPEHHUIO pacxoaa
BOJIBI?

9. Ilouemy pacxoj, U3MEPEHHBIA C MOMOIIBIO MOBEPXHOCTHBIX IOIUIAB-
KOB, SIBJISIETCSI MAaKCUMAaJIbHbIM?
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Ipunoxkenue

[MPMJIOXXEHME 1

Macca Bosl (T), cOOTBETCTBYIOIIAs 06bemy 1000 cm?

t°C

JlaBnenue, MM pT. CT.

760 740 720 700

1 2 3 4 5

9 998,43 998,46 998,49 998,52
10 998,39 998,42 998,45 998,48
11 998,31 998,34 998,37 998,40
12 998,23 998,26 998,29 998,32
13 998,14 998,17 998,20 998,23
14 998,04 998,07 998,10 998,13
15 997,93 997,96 997,99 998,02
16 997,80 997,83 997,86 997,88
17 997,65 997,68 997,71 997,73
18 996,51 997,54 997,57 997,59
19 997,34 997,37 997,40 997,42
20 997,18 997,21 997,24 997,26
21 997,00 997,03 997,06 997,08
22 996,80 996,83 996,86 996,88
23 996,61 996,64 996,67 996,69
24 996,39 996,42 996,45 996,47
25 996,18 996,21 996,23 996,26
26 995,94 995,97 995,99 996,02
27 995,70 995,73 995,75 995,78
28 995,45 995,48 995,50 995,53
29 995,19 995,22 995,24 995,27
30 994,92 994,95 994,97 995,00
31 994,64 994,67 994,69 994,72
32 994,35 994,38 994,40 994,43
33 994,06 994,09 994,11 994,14
34 993,75 993,78 993,80 993,83
35 993,45 993,48 993,50 993,53
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I[MTPMJIOKEHUE 2

PGBYJ'H)TaTLI THAPOXUMHYCCKUX OHpeI[CJ'ICHI/Iﬁ 00BEMHBIM MCTOAOM

O0BeM 3 [TompaBka kK HOPMAJILHOCTH pacTBoOpa (OT-
Iy Otcuert 1o OropeTke, cM 3 PesynbTar onpenenenus
Ne % Jlatra BBIION- | BOOBI IS cder 1o OropeTke, CM") o
IpoOEI o HEHHS aHajIu3a | aHaluu3a, =
58 om? s
= 8 2
22 M =
= O Hauanpnubiin Koneunsrit Paznocth HavanpHbIi Koneunsrii Pasnoctb Mmr/om3 wut/am? 3 ="
o A 9KB./IM =
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 SO, | 01.09.20...r. 200 0,00 7,39 7,39 7,40 17,93 10,53 140,4 - 2,923 -
OnpeneneHHe pPaCTBOPCHHOI'O KHCJIOPOJdad
X O6bem Bomst | Orcuer no Gioperxe, o ITonpaska x HOpMaJ'ILHOSTI/I pacTtBopa Pesynbrar ompenene- AtMm.  JlaB- 0, HACHILL,
o Jlata  BbImoJHE- (oTcyer mo OropeTKe, cM°) HHUS Temm-pa JIEHNE
D06k st aHamsa VTSt aHaJm3a, ot °C Ia (Tabmn.), NIpUMeYaHue
P oM’ Hauvanbusiii | Koneunstit | Pasnocts | Hawansmbiii | Koneunsrit | Pasmocts | mr/oM® | muw/om® | % BOERL, zMM pr.er) mr/am’
1 2 3 4 5 6 7 8 9 10 11 12 | 13 14 15 16
178 28.02.03. 100 0,00 12,65 12,65 0,00 11,25 11,25 8,14 5,69 88 | 19,5 10154 9.3 -
PCBYJ'IBTaT bl KOJIOPUMETPUPOBAHUA B MMAPHBIX MUJIMHAPAX
P
O6sem acTBOp CpaBHEHUs Bhicora
BssiToe xomuue- Beicora cronba | Pesynprar
Ne ananmu- | Onpenensemoe Jlara  BbITOJNI- | BOJBI AJiA Konuentpauus cronba pac- o
CTBO CTaHJapT- HCCIIEyeMOM OIpEeNEICHNs, IIpumeuanue
3a BEILECTBO HEHUS aHalIu3a | aHaju3a, CTaHJApPTHOTO TBOpa CpaB- 3 3
3 HOTO PAacTBOpa, 3 3 poOsI, cM MI/IM
cM o’ pacTBopa, Mr/cMm HEHHUS, CM
1 2 3 4 5 6 7 8 9 11
1 Fe?* 25.04.03. 100 2,0 0,02 100 91,8 0,436 -
2 Feosuee 25.04.03. 100 2,0 0,02 100 80,5 0,497 -
3 Fe?* 25.04.03. - - - - - 0,061 -
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I[MTPMJIOKEHUE 3

Hacplmenue npecHoi BoAbI KUCIOPOIAOM BO3yXa IPY HOPMaJIbHOM armocdep-
HOM JaBJIeHUH, MT/1M>

CBo-| 5 | 2 3 4 5 6 7 8 9

B

2 1547 | 1543 | 1538 | 1534 | 1530 | 1525 | 1521 | 1517 | 15.13 | 15,08
5 04 .00 | 1496 | 1492 |14.88 | 14.84 | 14.80 | 14.76 | 14.72 | 14.68
0. 1464|1460 |56 |52 |48 |44 |40 |36 |32 |.28

1. 24 120 |06 a2 .08 .04 [0l 1397 |13.93 |13.89
2. 13.85 | 13.81 | 1378 | 13,74 | 1371 | 13.67 | 13.63 1.60 |.56 | .53

3. 49 |45 |42 |38 |35 |31 |28 |24 |21 .17
4, 14 |11 .07 .04 .01 [1297 [1204 | 1291 | 12.88 |12.84
5, 12.81 | 1278 | 1274 [ 1271 [12.68 | .64 |61 |58 |55 | .51

6. 48 |45 |42 139 136 |33 130 |27 |24 |2

7. 18 115 a2 .09 .06 .03 .00 |11.98 |11.95 |11.92
3. 11.89 | 11,86 | 11.84 | 11.81 [ 1178 | 11,75 | 1173 .70 .67 | .65

9, 62 159 |57 .54 |51 |48 |46 |43 |40 |38

10, 35 |32 30 |27 |25 |22 |20 |17 15 |2
L, 10 .08 .05 .03 1.00 [1098 [10.96 | 10,93 | 1091 |10.88
2. 10.86 | 10.84 1081 [10.79 [10.76 | .74 |72 .69 .67 | .64
13, 62 .60 |57 .55 153 |50 |48 |46 |43 |4l

14, 39 |37 |35 |33 |31 |28 |26 |24 |22 |20
15, 10.18 | 10.16 | 1014 | 10.12 | 10.10 | 10,07 | 10,05 | 10,03 | 10.01 |9.99
16, 997 1995 993 991 1989 |9.86 984 |982 |980 |.78
7. 76 |74 |72 |70 .68 .66 .64 |62 .60 |.58
18, 56 | .54 .52 .50 48 |46 |45 |43 41 |39
19, 37 135 |33 |32 130 |28 |26 |24 |23 |2

20, 19 17 a6 a4 a2 .00 .09 .07 |.05 .04
21, 02 .00 1899 |897 [895 |893 [892 |890 |8.88 |8.87
2, 835 (883 |82 |80 .8 .76 |75 |73 |71 .70
23, 68 .66 .65 1.63 .62 1.6 158 |57 |55 |54
24, 52 .50 .49 |47 |46 |44 |43 |41 |40 |38
25, 37 135 |34 132 |31 |20 |28 |26 |25 |23

26, 22 |21 .19 a8 a6 s a4 a2 a1 .09
27, 08 .07 .05 .04 .02 |01 .00 [798 |797 |7.95
23, 704 | 793 791 | 790 |7.88 |7.87 |7.86 |.84 .83 .81

29, 80 |79 |77 176 .75 .3 72 |71 |70 .68
30, 67 |- i i i i i i i i
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I[TPMJIOKEHUE 4

Jlosns ammuaka B % B cymme NHy"+NH; npu munepanusauuu 0 mr/am® B 3aBucumocty ot pH u t °C mpo6sl

pH 13°C 14 15 16 17 18 19 20 21 22 23 24 25 26 27

6,00 | 0,0235 0,0258 0,0273 0,0295 0,0318 0,0342 0,0369 0,0397 0,0427 0,0459 0,0493 0,0529 0,0567 0,0609 0,0654
6,10 | 0,0295 0,0319 0,0343 0,0371 0,0400 0,0431 0,0464 0,0500 0,0537 0,0578 0,0620 0,0666 0,0714 0,0767 0,0824
6,20 | 0,0372 0,0401 0,0432 0,0467 0,0503 0,0543 0,0584 0,0629 0,0677 0,0727 0,0781 0,0838 0,0899 0,0966 0,1040
6,30 | 0,0469 0,0505 0,0544 0,0587 0,0634 0,0683 0,0736 0,0792 0,0852 0,0915 0,0983 0,1050 0,1190 0,1220 0,1300
6,40 | 0,0599 0,0605 0,0635 0,0739 0,0798 0,0860 0,0926 0,0997 0,1070 0,1150 0,1240 0,1330 0,1420 0,1530 0,1640
6,50 | 0,0742 0,0800 0,0820 0,0931 0,1000 0,1080 0,1170 0,1250 0,1350 0,1450 0,1560 0,1670 0,1790 0,1920 0,2070
6,60 | 0,0934 0,1010 0,1040 0,1170 0,1260 0,1360 0,1470 0,1580 0,1700 0,1820 0,1960 0,2100 0,2250 0,2420 0,2680
6,70 | 0,1180 0,1270 0,1370 0,1470 0,1590 0,1710 0,150 0,1990 0,2140 0,2300 0,2480 0,2650 0,2840 0,3050 0,3270
6,80 | 0,1460 0,1600 0,1720 0,1860 0,2000 0,2160 0,2320 0,2500 0,2690 0,2890 0,3100 0,3330 0,3570 0,3830 0,4110
6,90 | 0,1800 0,2000 0,2100 0,2330 0,2520 0,2710 0,2920 0,3150 0,3380 0,3630 0,3900 0,4190 0,4490 0,4820 0,5170
7,00 | 0,2340 0,2530 0,2720 0,2900 0,3170 0,3410 0,3680 0,3900 0,4260 0,4570 0,4910 0,5250 0,5640 0,6060 0,6530
7,10 | 0,2950 0,3130 0,3420 0,3690 0,3980 0,4250 0,4620 0,4980 0,5650 0,5750 0,6170 0,6620 0,7090 0,7620 0,8170
7,20 10,3710 0,4000 0,4310 0,4650 0,5010 0,5400 0,5810 0,6260 0,7240 0,7220 0,7750 0,8320 0,8920 0,9570 0,1030
7,30 | 0,4650 0,5000 0,5420 0,5840 0,6300 06790 0,7310 0,7860 0,8450 0,9080 0,9740 1,0400 1,1200 1,2000 1,2900
7,40 | 0,5860 0,6320 0,6810 0,7390 0,7290 0,8530 0,9190 0,9880 1,0000 1,1400 1,2200 1,3100 1,4100 1,5100 1,6200
7,50 10,7370 0,7700 0,8280 0,9230 0,9950 1,0700 1,1500 1,2400 1,3300 1,4300 1,5400 1,6500 1,7600 1,8900 2,0300
7,60 10,9280 0,9910 1,0700 1,1800 1,2500 1,3500 1,4500 1,5600 1,6700 1,7900 1,9200 2,0300 2,2100 2,3700 2,5600
7,70 | 1,1600 1,2500 1,3500 1,4500 1,5700 1,6900 1,8200 1,9500 2,1000 2,2300 2,4100 2,5800 2,7700 2,9700 3,1800
7,80 | 1,4600 1,5700 1,6900 1,8200 1,9700 2,1200 2,2800 2,4400 2,6100 2,8200 3,0200 3,2300 3,4600 3,7000 3,9700
7,90 | 1,8300 1,9200 2,1200 2,2900 2,4600 2,6500 2,8500 3,0000 3,2600 3,5200 3,7700 4,0300 4,3100 4,6200 4,9500
8,00 | 2,2900 2,4700 2,6500 2,8600 3,0800 3,3100 3,5600 3,8200 4,1000 4,3900 4,7900 5,0300 5,3700 5,7500 6,1600
8,10 | 2,8100 3,0300 3,3200 3,5600 3,8500 4,1000 4,4400 4,7600 5,1000 5,4600 5,8400 6,2600 6,6900 7,1300 7,6100
8,20 | 3,6900 3,8500 4,1500 4,4600 4,7900 5,1500 5,5200 5,9200 6,3400 6,7800 7,2500 7,7400 8,2500 8,8100 9,4000
8,30 | 4,4100 4,8100 5,1600 5,5500 5,9600 6,4000 6,8600 7,3400 7,8600 8,3900 8,9600 9,5300 10,200 10,800 11,600
8,40 | 5,5700 5,8500 6,4200 6,8600 7,3900 7,9200 8,4800 9,0700 9,6900 10,300 11,000 11,700 12,500 13,300 14,200
8,50 |6,9100 7,4100 7,9400 8,5200 9,1300 9,7700 10,400 11,200 11,900 12,700 13,500 14,300 15,200 16,200 17,200
8,60 | 8,5500 9,1800 9,8000 10,500 11,200 12,000 12,800 13,700 14,500 15,500 16,400 17,400 18,400 19,500 20,700
8,70 | 10,500 11,500 12,000 12,900 13,700 14,700 15,600 16,600 17,600 16,700 19,800 21,000 22,100 23,400 24,700
8,80 | 12,800 13,900 14,700 15,700 16,700 17,600 18,900 20,000 21,200 22,500 23,700 25,000 26,400 27,800 24,200
8,90 | 15,700 16,700 17,800 19,000 20,200 21,400 22,700 24,000 25,300 26,700 28,100 29,600 31,100 32,600 34,200
9,00 | 19,000 20,200 21,400 22,800 21,400 25,500 27,000 28,400 29,900 31,500 33,000 34,600 36,200 37,900 39,600
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I[MPOAOJDKEHUE IMPUJIOXKXKEHW A 4

Jloss ammuaka B % B cymme NHy+NH; npu munepanusanuu 250 mr/am?® B 3asucumoctu ot pH 1 t °C mpoOsl

pH [ 13°C 14 15 16 17 18 19 20 21 22 23 24 25 26 27

6,00 |0,0216 |0,0233 [00251 |0,0271 |0,0292 |0,0315 |0,0339 |0,0392 |0,0392 |0,0422 |0,0458 |0,0466 |0,0521 | 0,560 | 0,0601
6,10 | 00272 [0,0293 [00378 [0,0341 |00368 |0,0396 |00427 |0,0459 |0,0494 |0,0531 |0,0570 | 0,0612 |0,0656 | 0,0705 | 0,0757
620 | 00342 [0,0359 [00397 [0,0429 [00463 |0,0499 |0,0537 |0,0578 |0,0622 |0,0628 |0,0718 |0,0770 | 0,0826 | 0,0887 | 0,0953
630 | 00430 | 0,0464 |0,0506 | 0,0540 | 0,0582 |0,0628 |0,0676 | 0,0728 | 0,0783 | 0,0841 | 0,0903 | 0,0969 | 0,1040 | 0,1120 | 0,1200
6,40 | 00542 |0,0584 [00630 |0,0680 | 00733 |0,0790 | 00851 |0,0916 | 00965 |0,1000 |0,1140 | 0,1220 | 0,1310 | 0,1410 | 0,1510
6,50 | - - - 0,0855 | 0,0923 [0,0995 |0,1070 | 0,1150 | 0,1240 | 0,1330 | 0,1430 | 0,1540 | 0,1650 | 0,1770 | 0,1900
6,60 | 00865 |0,0924 |00998 |0,1080 |0,1160 | 0,1250 | 0,1350 | 0,1450 | 0,1560 | 0,1600 | 0,1800 | 0,1930 | 0,2070 | 0,2230 | 0,2390
6,70 | 0,1080 | 0,160 |0,1220 | 0,3160 | 0,1460 | 0,1550 | 0,170 0,1930 | 0,1960 | 02110 | 02270 | 02430 | 02610 | 02900 | 0,3010
6,80 | 01360 | 0,1470 | 0,1560 | 0,1710 | 0,1840 | 0,1980 | 02190 | 0,2300 | 02470 | 0,2660 | 0,2850 | 0,3000 | 0,3280 | 0,3570 | 0,3780
6,90 |0,1710 |0,1850 |0,1990 | 0,2150 | 02310 | 0,2490 | 02690 | 0,2890 | 03110 | 0,3340 | 03550 | 0,3850 | 0,4130 | 0,4430 | 0,4760
7,00 02150 [0,2320 [02500 |0,2760 |02910 |0,3140 | 03380 | 03640 | 03910 | 04260 | 04510 | 04840 | 05190 | 0,5670 | 0,5980
7,10 [ 02710 [0,2920 [03160 |0,3400 | 03660 | 0,3950 | 04250 | 0,4570 | 04920 | 0,5260 | 0,5610 | 0,6040 | 0,6520 | 0,7310 | 0,7520
720 03410 [0,3670 |03960 | 04270 | 04610 | 0,4970 |0,5350 | 0,5750 | 0,6180 | 0,6640 | 0,7130 | 0,7650 | 0,8200 | 0,8800 | 0,8450
730 04290 [0,4620 [04900 [0,5370 [05790 |0,6240 |0,6720 | 0,7230 | 0,7770 | 0,8350 | 0,8960 | 0,9510 | 1,0300 | 1,1100 | 1,1900
740 05390 [0,5810 |0,6260 |0,6760 | 0,7230 | 0,7850 | 0,8450 | 0,9070 | 0,9770 | 1,0500 | 1,1300 | 1,2100 | 1,2900 | 1,3900 | 1,5000
7,50 06700 |0,3100 |0,7670 | 0,8490 | 009150 | 0,9860 | 1,0600 | 1,1400 | 1,2800 | 1,3200 | 1,4100 | 1,5100 | 1,6200 | 1,7400 | 1,8700
760 |0,7450 [0,7910 | 0,8400 | 1,0700 | 1,1500 | 1,2400 | 1,3300 | 1,4300 | 1,5400 | 1,6600 | 1,7700 | 1,9000 | 2,0300 | 2,1800 | 2,3400
7,70 [1,0700 [ 1,500 [ 1,2600 | 1,3400 | 1,4400 | 1,5500 | 1,6700 | 1,8000 | 1,9300 | 2,0700 | 2,2200 | 2,3900 | 2,5500 | 2,7300 | 2,9300
780 | 13400 | 1,4600 | 1,5000 | 1,6800 | 1,8700 | 1,9500 | 2,0900 | 2,2500 | 2,4200 | 2,5900 | 2,7800 | 2,9900 | 3,1900 | 3,4200 | 3,6600
700 | 1,6000 | 1,8700 [1,9500 |[2,1100 | 22700 |2,4400 | 2,8200 | 2,8900 | 3,0200 | 3,2400 | 3,4700 | 3,7200 | 3,9800 | 4,2600 | 4,5600
8,00 |2,1100 |[2,2700 |24500 |2,6400 |2.8400 |3,0500 | 3,2800 |3,5200 | 3,7800 | 4,0500 | 43400 | 4,6700 | 4,9800 | 53100 | 5,6800
8,10 |2,6400 |2,8500 |3,0000 |3,3000 | 3,5500 |3,8100 | 4,0900 | 43900 |4,7100 | 5,0400 | 54000 | 5,7700 | 6,1600 | 6,5900 | 7,0400
820 [3,3700 |[3,6000 |3,8200 |4,1100 | 44200 | 4,7500 | 5,1000 | 54700 | 5.8000 | 6,2700 | 6,7000 | 7,1500 | 76400 | 8,1600 | 8,7100
830 | 4,1900 |4,4400 | 47700 |5,1300 | 55100 |59100 | 63400 | 6,7900 | 72600 | 7,7700 | 8,2900 | 8,8500 | 9,9300 | 10,100 | 10,700
840 | 51400 |[5,55200 | 509800 |6,3700 | 6,6400 | 7,3300 | 7,8500 | 9,4000 | 9,4900 | 9,5800 | 10,200 | 10,900 | 11,600 | 12,300 | 13,100
8,50 | 63000 |6,6900 | 73000 | 7,8900 | 84500 |9,0500 |9,6700 | 10,300 | 11,000 | 11,900 | 12,500 | 13,300 | 14,200 | 15,100 | 16,000
8,60 | 7,9100 | 84000 |9,0800 |9,7300 | 10,400 | 11,100 | 11,900 | 12,700 | 13,500 | 14,400 | 15,800 | 16,200 | 17,200 | 18,200 | 19,300
8,70 |9,7000 [10,900 | 11,900 | 11,900 | 12,800 | 13,600 | 14,500 | 15,500 | 16,400 | 17,500 | 18,500 | 19,600 | 20,700 | 21,900 | 23,200
8,80 |- - 13,700 | 14,600 | 15,600 | 16,600 | 17,600 | 18,700 | 19,900 | 21,000 | 22,200 | 23,500 | 24,800 | 26,100 | 27,500
8,90 | 14400 |- - 17,700 | 18,800 | 20,000 [21,200 |22,500 [23,800 |25,100 |26,300 |27,900 [29,500 | 30,800 [ 32,300
9,00 | 17,800 | 18,9 20,100 | 21,300 22,600 [23.900 |25300 [26,700 |28,200 [29,700 |31,200 [32,700 |34,800 [35,900 | 37,600
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[MPUJIOXXEHUE 5

O1eHKa KauecTBa BOALI

Ilokazarenu kadecTBa
BOJIBI BOAHEIX 00BEKTOB
PBIOOX03HCTBEHHOTO
3HAUYCHUS

ITJIK m1st BOIHBIX 00BEKTOB PHIOO-
XO035ICTBEHOI0 3HAYEHUS
(1, 2 u BeICIICH KaTeropun)*

ITonyuenHsle
3HAYCHUS

OrueHka pe3yibTa-
TOB: «1» - COOTBET-
ctByeT ITHAK «-» -
HE COOTBETCTBYET
IAK

[Mnaparomue npumecu
(BermecTBa)

Ha moBepxHOCTH BOABI BOAHBIX 00B-
eKTOB PHIOOXO03SHCTBEHHOTO 3HAYE-
HUS B 30HE aHTPOIIOTCHHOTO BO3/IEH-
CTBHSI HE IOJDKHBI OOHAPYKUBATHCS
IUIEHKU He()TENPOIYKTOB, Mace,
’KHPOB U CKOIUICHUS JPYTHX MpUMe-
ceit

Bonopoanslii mokasareinb
(pH)

JIOJKeH COOTBETCTBOBATH (POHOBOMY
3HAYCHUIO MOKA3aTeIIs 1 BOJbI
BOJTHOTO 00BEKTa PHIOOX03sICTBEH-
HOT'O 3HAYCHHMS:
6,5-8,5

PactBopeHnHBI# KHCII0-

B neTHmit (OTKPHITHII) IEPHO BO
BCEX BOJIHBIX O0BEKTAX JOIDKEH

pox Oz OBITH HE MeHee 6 Mr/mM>
BIIKs 2,1 mr/nm?
. + 0,5 mr/nm?® (B mepecyeTe Ha a30T
Ammonnii-non NH 0.4 MrN/mp):
Ammvuax NH; 0,05 mr/nm?

Hurput-amon NO,

0,08 mr/nm® (B mepecyere Ha a30T
auTpuToB 0,02 Mr/Nam?®)

®ocpar-uon PO,*

0,05 mMrP/aM?® — onMrorpodHsIe;
0,15 mrP/am?® — Me30TpodHBIE;
0,2 MrP/mm? - 5BTpOHBIE BOTOEMBI

’Keneso Fe (Bce pactBo-

pHUMBIe B BoJie GOpMBI) 0,1 wr/an’
Kambruit Ca?* 180,0 mr/mm?
Maruuit Mg?* 40,0 mr/om’
Xnopua-anuon CI 300,0 mr/om?
CynbdaT-annon SO4* 100,0 mr/mm?

IIpumeuanue: 3HaueHUs1 HOPMATHUBOB NpUBEAEHHI cornacHo [Tpunoxenuro k Ilpukasy Muncensxo3a
Poccun ot 13 gexabps 2016 r. N 552 «cHOPMATHUBBI KAYECTBA BO/Ibl BOJIHBIX OFBEKTOB
PBIBOXO3ANUCTBEHHOI'O 3HAYEHUA» (¢ n3m. Ha 10.03.20 1.)
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IMTPMJIOKEHUE 6

Mopdomerpus 03. (YKa3bIBalOT Ha3BaHUE 03€pa)

Beinmonuun(a) crya. rp. XX — BA
®amunus U.0.

3auteHo: ®PHO u pocnych NpenogaBaTesis

Jara:

20XXr.
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I[MTPMJIOKEHUE 7

[Tpumep paccUMTaHHBIX MO CEPTHQPHUKATY MHCTPYMEHTATHHBIX (IIKAJIOBBIX) MOMPABOK K Oa-
pometrpy-aHepouay Ne 6569

Ilokazanms IIKalbl, Tonpasxka, rTTa Iloxazanus IIKalbl, Tonpasxka, rTTa
rlla rlla

1059,5-1060,5 4,9 887,5-890,9 1,6
1058,6-1059.4 4,8 882,5-887.,4 1,5
1057,0-1058,5 4,7 878,5-882.,4 1,4
1055,5-1056,9 4,6 875,0-878,4 1,3
1054,6-1055,4 4,5 871,5-874,9 1,2
1053,5-1054,5 4.4 868,5-871,4 1,1
1052,0-1053.,4 43 865,0-868,4 1,2
1050,6-1051,9 4,2 861,5-864,9 1,3
1049,5-1050,5 4,1 857,5-861,4 1,4
1047,0-1048,8 4,0 852,5-857,4 1,5

[Tpumep paccunTanHbIX 1O opmylie 89 B cepTudHKaTe MONPaBOK HA TeMIeparypy K 06apo-
MeTpy-aHepouy Ne 6569

HaBnenue, Temnepartypa, °C

rlla (M0) -5 0 5 10 15 20 25 30
950,0 0,1 0,1 0,1 0,0 0,0 0,0 0,0 0,0
1000,0 0,5 0,4 0,3 0,2 0,1 0,0 -0,1 -0,1
1010,0 0,6 0,4 0,3 0,2 0,1 0,0 -0,1 -0,1
1013,0 0,6 0,5 0,4 0,2 0,1 0,0 -0,1 -0,2
1015,0 0,6 0,5 0,4 0,2 0,1 0,0 -0,1 -0,2
1020,0 0,6 0,5 0,4 0,3 0,1 0,0 -0,1 -0,2
1025,0 0,7 0,5 0,4 0,3 0,1 0,0 -0,1 -0,2
1030,0 0,7 0,6 0,4 0,3 0,1 0,0 -0,1 -0,2
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IMPHUJIOXEHHE 8
e

01| 620 \640 5508857700 120N/ 750 18N pase, 114
-02.
.ﬂ_g.
-04F

I'paduk mKagoBBIX MOMPABOK, CHATHIX ¢ rpaduka (ochk adbciuce — atMochepHoe
JABJICHUE; OCh OPJAMHAT — IITKAJIOBBIC TTOMPABKU JIsI 3TUX 3HAYCHUHN
aTMOC(HEpPHOTO JIaBJICHUS)

[Tprmep TaOaMIIBI MIKATOBBIX (MHCTPYMEHTAJIbHBIX) TONPABOK

HuTepBalbl JaBiIeHUs, MM APk, MM
632,9-634,8 0
634,9-636,8 -0,1
636,9-638.8 -0,2
638,9-644.,9 -0,3
645,0-664,9 -04
665,0-674,9 -0,3
675,0-684,9 -0,2
685,0-694,9 -0,1
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IMPNJIOXXEHUE 9

[Ikana cuiel Betpa (bodopra), B Oammax

Cuna Brusaue Berpa Ha TOBepX-
Ckopoctb | BnusiHne BeTpa Ha Ha3eMHBIC
BeTpa, | OOo3HauYeHHE HOCTb MODPsI, 03e€pa U KpyITHO-
BeTpa, M/C | TIPEAMETHI
0aJuIBI T'0 BOJOXpaHMJIHIIA
JpIM TTOTHWMAETCS OTBECHO
0 s 0-0,5 WJTU TIOYTH OTBECHO. BriMIten | 3epkalbHO-TIaAKas IOBEPX-
(0) W JIHCTBSl HA JCPEBBIX HEMO- | HOCTh
JIBHKHBIE
@dnrorep He yCTAHABIMBAETCS
0.6-1.7 M0 Bepy, KOJNBIMYTCS OT-
1 Tuxwuii BeTep (1’ O), JIenbHbIe TUCTh. JpiM moja- | PsOb
’ HUMAaeTCsl HaKJIOHHO, yKa3bl-
Bas HaIpaBJIeHHE BETpa
Omrymiaercsi Kak JIETKOE Iy-
. 1,8-3,3 noBenue. Cnerka xone0mior- | IosiBistroTes HEOOIIbIINE
2 Jlerxuii BeTep
(2,9) cs ¢uarz u BeIMEENsl. Jlu- | rpeOHU BOTH
CThsI BDEMEHAMH IIIEJIECTSIT
JlucTesl U TOHKHE BETBH Jie-
PEBBEB TIOCTOSIHHO KOJNBIIIYT- | HeOGonpmme rpebHE  BOIH
3 Cnabeiii  Be- | 3,4-5,2 cs. BbICokasi TpaBa U MOCEBBI | HAUUHAIOT ONPOKHIBIBATHCS,
Tep (4,5) XJIeOOB HAYMHAIOT KONeOaTh- | HO MeHa He Oernas, a CTEKIIO-
cs. Betep pasBuBaet ¢uiaru u | BUaHAs
BBIMIICITBI
[IpuBoguT B OBMKEHHE TOH- | XOpOIIO 3aMETHBl HEOOIb-
KHe BETBU JepeBbeB. [loaHN- | HMe BONHBI, TPEOHU HEKOTO-
4 Ymepennnii | 5,3-7,4 MaeT NbUIb ¢ 3eMau. [1o BBI- | pBIX U3 HHUX ONPOKUIBIBAIOT-
BeTep (6,5) COKOM TpaBe W ITOCEBaM IIpO- | csi, 00pa3ys MectaMu Oenyro
OeraroT BOJIHBI. BwITArmBaer- | kiyOsimyrocss meHy — «0a-
Cs1 BBIMITEII parKu
BonHbl mpuHUMAOT XOpOIIO
. KagaroTcsi BEeTBM U TOHKHE
Ceexunt  Be- | 7,5-9,8 BEIpakeHHYI0 ¢opmy. llo-
5 o (8.5) CTBOJIBI IepeBbEB. BhITATHBA- BCIONy 0BpasyIoTCs «Bapar
p ’ €TCs1 BBIMIIEI Y obpasy p
KWy,
[osBnsiroTest TpeOHU  OOIB-
Kauatorcs TOnCTBIE Cyubs .
Ioi BeICOTHI. X meHsimuecs
N nepesbeB. lllymur nec. Bel-
CUIIBHBIN 9,9-12,4 BEPIIMHBI 3aHUMAIOT OO0JIb-
6 COKasi TpaBa W IIOCEBBI Bpe-
BeTep (11) mue Tuomanan. Berep Haum-
MEHaMH JIOXKaTcid Ha 3eMITIO.
I'yasar Tenerpadusie nmpoBoga HACT CPHIBATL MEHY C Iped-
y P p HE#l BOJIH
Kauatorcst cTBOJIBI JI€PEBHEB.
I['pebHM OYEepPUMBAIOT JJIMH-
I'nytcs Oonplive BETBU H
HBIC BaJibl BETPOBBIX BOJIH.
. cyubs. JIBW>KEHUE MPOTHUB
Kpenkuit Be- | 12,5-15,5 [lena, cpriBaeMas BeTpoOM C
7 BETpa 3aMETHO 3aTpPYJHEHO. N
TEep (14) rpeOHell BOJH, HAYMHAET BbI-

CIpIINUTCS CBUCT BETpa OKO-
JIO CTPOCHUH U HEMOJBHK-
HBIX IMPEAMETOB

TATUBATHCA
CKJIOHaM BOJIH

moJjiocaM 110
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[Ipumep Beno

[TPUJIOXEHMUE 10

OOTKH TeMIepaTypbl BObI

MocTH 00pa
L

3 g OrcueTst TepMOMETPOB: UHcTpymeHTanbHas monpaBka HcnpapnenHas BenuynHa PenykunonHast mompaska g
2 2 t- BcmoMoraresbHbId, T - 0CHOBHOM Py P P Ay P o 2
£ §' é Vol° 1 oTcuer 2 oTcuer 2 oTcuer 2 orcuer 2 oTcuer E E § 2
z g ; 5 ¢ T ¢ T At AT t Tu Tuts | VoI+Tu | K E § é §
% § =| Jle JleB JICB JICB JICB JICB JICB JICB JICB JleB JICB JICB JleB JICB = g §
;8* = s mpas nmpaB | mpaB paB paB paB paB paB paB paB mpaB | mpaB mpaB | mpaB é’f 2 é‘
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
16:50 | 0 56266 | 127 17,0 17,20 17,2 17,21 -0,1 -0,03 17,1 17,18 0,08 144,18 0,00 17,18 17.18
4272 100 17,5 17,20 17,6 17,20 +0,1 -0,02 17,7 17,18 -0,52 | 117,18 -0,01 17,17 ’
5 11753 | 120 16,8 16,89 16,9 16,90 0,0 0,01 16,9 1691 0,01 136,91 0,00 16,91 16.81
506 105 16,5 16,82 16,6 16,82 0,0 -0,01 16,6 16,81 0,21 121,81 0,00 16,81 ’

Temreparypa IPHHATA MO TEP-oo

MomeTpy Ne 506

[Mpumep ceptudukara K r1y0OKOBOJHOMY TEPMOMETPY

I'my6okoBoanblil TepmomeTp Ne 4726

KoadduimerT 0THOCUTEIHHOTO paciiipeHus pTyTu B ctekie: 1:6300

Volum (mipu 0°C) - 138

['maBHbIif TepMometp Ne 4726

Bcenomorarensabil Tepmometp Ne 2174

[Tpu t°C ITonpaska °C [Tpu t°C [Tonpaska °C
-2,0 -0,07 -20,0 +0,2

0,0 -0,06 -10,0 +0,1

4,0 -0,06 0 +0,1

8,0 0,00 10,0 +0,1

12,0 +0,01 20,0 +0,1

16,0 -0,05 30,0 +0,1

20,0 -0,07

24,0 -0,05

28,0 -0,06
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[MPMJIOXXEHME 11

[Ipumep pe3ybTaTOB U3MEPEHUS PACX0/1a PEKH C TOMOLIBIO I'MIPOMETPUUECKON BEPTYILKHU

Ne BepTuKanu I'myOuna, M l'opuzont, M CKopocTh, M/C
Paccrosnue
n Yucno cur- | Orcuer no ce- | Cymma 0O060poTHI Cp.
po- Cko- OT HOCT. Had., Hons Ha Cp. Ha
1 2 Cp. M HaJIOB KyHIOMEpY, C 000pOTOB | B CEK. MEXTY
MEpH. | POCTH. | M riy0. rop. BEPT. | peny
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
YpJIb | Yp.JIb | 2,0 0,00 0,00 0,00 0,00 | 0,00
0,048
1 1 3,0 0,15 0,19 0,17 0,5 0,08 |2 118 40 0,34 0,095 | 0,095
0,168
0,2 044 |6 114 120 1,05 0,281
2 2 40 220 223 22 08 178 |4 106 80 0.75 0.201 | %
5,0 2,05 2,10 2,08
0,08 0,171
4 3 6,0 0,34 0,32 0,33 0,6 0,20 |2 112 40 0,36 0,100 | 0,100
0,050
YpJIb | YpJIb | 6,7 0,00 0,00 0,00
[Hupuna pexu = 4,7 M

IInomans BOIHOTO

Ne BepTukanu I'my6una, m P CEYCHHUs Mexay | CkopocTb MEXAY
accTosTHHE 2 Pacxon MexIy CKOpPOCTH.
M-Iy BEpT., M BEPT., M CKOPOCTHBIMH BEPTHU- BepTHKAIAMH, M/C npuMedaHue

IIpo- Cko- Ha epr Mexny IIpo Cko KaJsiMu, M/c
MEpPH pocTH ) BEPT. MEDPH. pocTH
16 17 18 19 20 21 22 23 24 25
YpJIb | Vp.JIb | 0,00

0,085 1,0 0,085 0,085 0,048 0,004
1 1 0,17

1,195 1,0 1,195 1,195 0,168 0,200 Vo = 0.78/4.75 = 0.16 M/c
2 2 2.2 Vo = 0,281 w/c

2150 | 1,0 2.150 hep = 4,758, 7= 101
3 2,08 e

1,205 1,0 1,205 3,355 0,171 0,574
4 3 0,33

0,165 0,7 0,116 0,116 0,050 0,006
YpJIb | Vp.JIb | 0,00

ITnomans cedeHns: BOTHOTO = 4,75 M2; xuBoro = 4,75 m? Pacxon = 0,78 m>/c
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I[MTPMJIOXKEHUE 12

Hcxonnbie qannbie A1t 00paObOTKU pe3ysIbTaTOB U3MEPEHHS PACX0I0B PEKH ¢ TOMOIIBIO THAPOMETPHUYECKON BEPTYIIKU

Bapuanr 1
Peka Bpewms Hata «_ » 200 r.
Ne Beprukanu | Paccros-Hue I'my6una, m ['opusonr, Yucno Orcuer no ce- Cymma O6opoThI CkopocTb, M/c
OT IOCT. M CUTHAJIOB KyHJIOMEpY, C 000poTOB B
Hayasia,
[Ipo- | Cko- 1 2 | Cp.| Hona | M CeK.. Ha | Cp.na Cp.
0. . .
MEpH. | POCTH. Y Hy rop-| BepT l\ie:;fy
Yp.IIb | Yp.IIb 1,5 0,0 | 0,0 0
1 1 2,5 0,30 | 0,32 4 132
6 112
2 2 3,5 3,27 | 3,30
4 104
3 4,5 2,80 | 2,80
4 3 5,5 0,19 | 0,20 4 116
Yp.JIb | Yp.JIb 6,6 0,0 | 0,0 0
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Bapmuanr 2

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 2,0 0,0 | 0,0 0
1 1 3,0 0,29 | 0,31 2 106
2 2 4,0 3,65 | 3,70 8 113
4 121
3 5,0 2,95 | 3,00
4 3 6,0 0,16 | 0,19 2 121
Yp.JIb | Vp.JIb 6,7 0,0 | 0,0 0
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Bapuanr 3

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 2,5 0,0 | 0,0 0
1 1 3,5 0,26 | 0,28 4 131
2 2 4,5 4,58 | 4,60 4 104
2 105
3 5,5 3,16 | 3,20
4 3 6,5 0,18 | 0,17 2 149
Yp.JIb | Vp.JIb 7,3 0,0 | 0,0 0
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Bapmuanr 4

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 3,0 0,0 | 0,0 0
1 1 4,0 0,29 | 0,31 2 101
2 2 5,0 3,89 13,90 8 110
4 108
3 6,0 2,48 | 2,51
4 3 7,0 0,18 | 0,16 2 102
Yp.JIb | Vp.JIb 7,7 0,0 | 0,0 0
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Bapuanr S

Pexka Bpewms Hara «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 3,5 0,0 | 0,0 0
1 1 4,5 0,28 | 0,30 4 123
2 2 5,5 4,26 | 4,30 6 119
4 125
3 6,5 3,90 | 3,86
4 3 7,5 0,19 | 0,20 2 107
Yp.JIb | Vp.JIb 8,2 0,0 | 0,0 0
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Bapuanr 6

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer 1o ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. h/}lse:;f.y
YpIIb | Vp.IIb 3,0 0,0 | 0,0 0
1 1 4,0 0,15 0,14 2 118
2 2 5,0 1,50 | 1,52 6 114
4 106
3 6,0 1,10 | 1,06
4 3 7,0 0,22 | 0,25 2 112
Yp.JIb | Vp.JIb 7,7 0,0 0
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Bapuanr 7

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer 1o ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. h/}lse:;f.y
YpIIb | Vp.IIb 2,5 0,0 | 0,0 0
1 1 3,5 0,19 | 0,20 4 116
2 2 4,5 1,58 | 1,60 4 112
6 108
3 5,5 1,35 | 1,40
4 3 6,5 0,34 | 0,30 2 114
Yp.JIb | Vp.JIb 7,3 0,0 | 0,0 0
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Bapuanr 8

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 2,0 0,0 | 0,0 0
1 1 3,0 0,191 0,18 4 128
2 2 4,0 1,37 | 1,40 6 116
4 112
3 5,0 1,08 | 1,12
4 3 6,0 0,25 | 0,28 4 120
Yp.JIb | Vp.JIb 6,7 0,0 | 0,0 0
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Bapuant 9

Pexka Bpewms Harta «  » 200 r.
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 1,5 0,0 | 0,0 0
1 1 2,5 0,16 | 0,15 4 108
2 2 3,5 1,90 | 1,87 6 104
4 102
3 4,5 1,40 | 1,36
4 3 5,5 0,23 |1 0,25 2 106
Yp.JIb | Vp.JIb 6,5 0,0 | 0,0 0
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BapuanTt 10

Pexka Bpewms Hara «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 2,0 0,0 | 0,0 0
1 1 3,0 0,15 0,19 4 112
2 2 4,0 2,20 | 2,23 6 108
4 106
3 5,0 2,05 | 2,10
4 3 6,0 0,34 | 0,32 2 104
Yp.JIb | Vp.JIb 6,7 0,0 | 0,0 0
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Bapuanr 11

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 2,5 0,0 | 0,0 0
1 1 3,5 0,20 | 0,24 2 112
2 2 4,5 1,80 | 1,80 6 108
4 106
3 5,5 1,54 | 1,56
4 3 6,5 0,17 | 0,18 2 118
Yp.JIb | Vp.JIb 7,3 0,0 | 0,0 0
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Bapuanr 12

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 3,0 0,0 | 0,0 0
1 1 4,0 0,34 | 0,32 2 116
2 2 5,0 1,66 | 1,70 6 112
4 102
3 6,0 1,20 | 1,20
4 3 7,0 0,15 | 0,17 2 104
Yp.JIb | Vp.JIb 7,7 0,0 | 0,0 0
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Bapuant 13

Pexka Bpewms Harta «  » 200 r.
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer 1o ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. h/}lse:;f.y
YpIIb | Vp.IIb 3,5 0,0 | 0,0 0
1 1 4,5 0,25 0,24 4 110
2 2 5,5 1,80 | 1,84 6 106
4 104
3 6,5 1,34 | 1,40
4 3 7,5 0,16 | 0,18 4 112
Yp.JIb | Vp.JIb 8,2 0,0 | 0,0 0
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Bapuanr 14

Pexka Bpewms Hara «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 3,0 0,0 | 0,0 0
1 1 4,0 0,27 | 0,25 2 112
2 2 5,0 1,50 | 1,52 4 102
2 100
3 6,0 1,10 | 1,12
4 3 7,0 0,19 | 0,20 2 108
Yp.JIb | Vp.JIb 7,7 0,0 | 0,0 0
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Bapuanr 15

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 2,5 0,0 | 0,0 0
1 1 3,5 0,27 | 0,29 4 126
2 2 4,5 2,25 12,20 6 112
4 100
3 5,5 1,95 | 2,00
4 3 6,5 0,18 | 0,19 2 114
Yp.JIb | Vp.JIb 7,3 0,0 | 0,0 0
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BapuanT 16

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 2,0 0,0 | 0,0 0
1 1 3,0 0,34 | 0,32 2 106
2 2 4,0 1,50 | 1,46 6 105
4 102
3 5,0 115 | 1,12
4 3 6,0 0,14 | 0,15 2 112
Yp.JIb | Vp.JIb 6,7 0,0 | 0,0 0
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Bapuant 17

Pexka Bpewms Harta «  » 200 r.
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 1,5 0,0 | 0,0 0
1 1 2,5 0,25 0,26 2 114
2 2 3,5 2,30 | 2,30 6 120
4 122
3 4,5 1,90 | 1,87
4 3 5,5 0,151 0,17 2 109
Yp.JIb | Vp.JIb 6,6 0,0 | 0,0 0
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BapuanT 18

Pexka Bpewms Hara «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer 1o ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. h/}lse:;f.y
YpIIb | Vp.IIb 2,0 0,0 | 0,0 0
1 1 3,0 0,34 | 0,32 2 120
2 2 4,0 1,35 | 1,40 4 116
2 114
3 5,0 1,05 | 1,00
4 3 6,0 0,16 | 0,19 4 124
Yp.JIb | Vp.JIb 6,7 0,0 | 0,0 0
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Bapuant 19

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 2,5 0,0 | 0,0 0
1 1 3,5 0,28 | 0,29 2 114
2 2 4,5 2,66 | 2,65 4 102
2 107
3 5,5 2,05 | 2,00
4 3 6,5 0,20 | 0,19 2 118
Yp.JIb | Vp.JIb 7,3 0,0 | 0,0 0
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Bapuant 20

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 3,0 0,0 | 0,0 0
1 1 4,0 0,25 0,26 4 128
2 2 5,0 1,20 | 1,15 6 118
4 122
3 6,0 1,00 | 1,00
4 3 7,0 0,19 | 0,17 2 126
Yp.JIb | Vp.JIb 7,7 0,0 | 0,0 0
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Bapuanr 21

Pexka Bpewms Harta «  » 200 r.
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 3,5 0,0 | 0,0 0
1 1 4,5 0,19 | 0,17 2 112
2 2 5,5 1,30 | 1,35 6 108
4 102
3 6,5 1,10 | 1,10
4 3 7,5 0,30 | 0,32 4 118
Yp.JIb | Vp.JIb 8,2 0,0 | 0,0 0
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Bapuanr 22

Pexka Bpewms Hara «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 3,0 0,0 | 0,0 0
1 1 4,0 0,18 | 0,20 2 118
2 2 5,0 1,10 | 1,12 8 104
4 106
3 6,0 1,05 | 1,08
4 3 7,0 0,28 | 0,29 4 112
Yp.JIb | Vp.JIb 7,7 0,0 | 0,0 0
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Bapuant 23

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 2,5 0,0 | 0,0 0
1 1 3,5 0,17 | 0,19 4 112
2 2 4,5 2,50 | 2,53 8 102
6 100
3 5,5 2,40 | 2,38
4 3 6,5 0,251 0,27 2 106
Yp.JIb | Vp.JIb 7,3 0,0 | 0,0 0
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Bapmuanr 24

Pexka Bpewms Harta «  » 200 .
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 2,0 0,0 | 0,0 0
1 1 3,0 0,18 | 0,15 4 112
2 2 4,0 1,46 | 1,42 8 102
6 104
3 5,0 1,26 | 1,30
4 3 6,0 0,32 1 0,34 2 120
Yp.JIb | Vp.JIb 6,7 0,0 | 0,0 0
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Bapuanr 25

Pexka Bpewms Harta «  » 200 r.
Ne Beprukanu | Paccros-Hue I'my6una, m I'opusoHrT, Yucno Ortcuer no ce- Cymma O6opoTbI CkopocTb, M/c
OT TOCT. M CUTHAJIOB KyHIOMEpY, C 000poTOB B
[Ipo- | Cko- Hana, 1 2 | Cp.| Homa | M CeK.. Ha | Cp.na Cp.
MepH. | pocri. M ry0. rop. | BeprT. N]Igee);f_y
YpIIb | Vp.IIb 1,5 0,0 | 0,0 0
1 1 2,5 0,18 | 0,16 4 118
2 2 3,5 2,30 | 2,34 6 106
4 104
3 4,5 2,05 | 2,10
4 3 5,5 0,28 | 0,25 2 108
Yp.JIb | Vp.JIb 6,6 0,0 | 0,0 0
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Cropacms v, N/e

Tabmuma A
OO0pasen TapuPOBOYHOM TAOIUIIBI

[MTPMJIOXXEHUE 13

REGL. S LRIt A8

Ir  Lludemessemée & magpapobre #t
Sepmryarra x*

g7 2 3 ¢ ¢ 6 748 SN

Yuens olgpomod & cenywdy, m

TapupoBodHas KpuBas

Beprymka (Mapka)

TapupoBka (z1aTa)

Yucno 0,00 |0,01 0,02 0,03 0,04 |0,05 0,06 |0,07 |0,08 0,09

000pOTOB

B CEKyH-

oy

1 2 3 4 5 6 7 8 9 10 11

0 0,036 | 0,036 | 0,037 | 0,037 | 0,038 | 0,038 | 0,039 | 0,040 | 0,041 | 0,042

0,1 0,043 10,045 | 0,047 |0,049 | 0,051 |0,053 | 0,055 | 0,057 |0,059 | 0,061

0,2 0,063 | ...

1,0 026 1027 1027 10,27 1027 10,28 0,28 0,28 10,28 0,29

1,1 029 1029 10,29 10,30 1030 [030 0,31 0,31 0,31 0,32

1,2 032 1032 032 ]0,32 0,33 0,33 0,33 0,33 0,33 0,34

1,3 0,34 1034 034 [0,35 0,35 0,35
Tabnuma b
[Ipumep ¢pparmenTa TapupoBOUHOM TaOIMIIBI (TUAPOMETpUYecKas BepTyika Ne 24740)

0,00 10,01 0,02 0,03 0,04 (0,05 [0,06 0,07 0,08 0,09

0 0,032 0,033 0,034 0,035 (0,036 (0,037 [0,038 10,039 0,040 0,042
0,1 0,044 10,046 0,048 0,050 [0,052 (0,054 [0,056 10,058 0,060 0,062
0,2 0,064 10,066 0,068 (0,070 [0,072 (0,074 (0,076 10,078 0,080 |0,082
0,3 0,085 10,088 0,090 0,092 0,095 (0,098 [0,100 10,102 10,105 0,108
0,4 0,110 10,112 0,115 |o,118 0,120 0,122 0,125 10,128 |0,130  |0,132
0,5 0,135 10,138 (0,140 |0,142 0,145 0,147 (0,150 |0,152 |0,155 ]0,158
0,6 0,161 0,163 0,166 0,168 0,171 (0,174 0,176 10,179 10,182  |0,185
0,7 0,188 10,190 0,193 0,196 0,198 (0,201 0,204 10,206 10,209 0,211
0,8 0,214 10,217 (0,219 0,222 0,225 10,227 10,230  ]0,232  ]0,235  ]0,238
0,9 0,240 10,243 10,246 0,248 0,251 10,253 10,256 10,259 10,261 10,264
1 0,267 10,269 0,272 0,275 0,278 0,281 0,283 10,286 10,289 0,291
1,1 0,294 10,296 0,299 0,302 0,304 (0,307 [0,310 |0,312 10,315 0,317
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ITPMJIOKEHUE 14

[Ipumep pacueTa pe3ysIbTaTOB U3MEPEHUS PACX0/1a PEKHU C IIOMOILIBIO TIOBEPXHOCTHBIX MOIJIABKOB

PaccrosiHne Mexy cTBOopamu, M:

1-e uzmepenue 30,2;

2-e uzamepenue 30,3;

cpeanee 30,25
5'% Cko- Cpennsis QDUKTUBHBIHI H(S,THH_
S w| [lpomomxurens- pocThb Han0oJIb- pacxoj, HBIM Pac- | TIpumeua-
S 2 HOCTB X0/1a, C TCUCHHUA, |  yaq cko- . X0, -
= M/c poCTh, M/C m/c vile

1 2 3 4 5 6 7

1 11 2,75

2 15

3 12 2,52

4 14

5 13 * =

260 | HTTRO0TIZI | g K=0,06

6 18 5

7 17

8 16

9 12 2,52

10 14

Ki=Q/Q$=0,78/12,35=0,06 K> = vcp/V max = 0,16/2,60 = 0,06

HcernHHBIN pacxof — pacXxo, U3MEPEHHBIN C IOMOLIBIO THAPOMETPUIECKON BEPTYLIKH
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I[MPUJIOXXEHUE 15

Hcxonnbie qannbie A1t 00pabOTKU pe3ysIbTaTOB U3MEPEHUS PACX0JI0B PEKH C MTOMOIIBIO MTOBEPX-

Bapuanr 1

HOCTHBIX IIOIIJIAaBKOB

Pe3ynbpTaThl M13MEpeHHs pacxo/ia BOIbI MOIIaBKaMu (TI0 HAauOOJIbIIIe TOBEPXHOCTHOM CKOPOCTH)

PaccTosinue mexay ctBopamu, M: 1-e uamepenue 35,6; 2-e¢ usmepenue 35,4; cpennee

Cko- Cpennsis DUKTHUB- Hctun-

No no- | IIpomomxurens- pOCTh HanOO0JIb- HbIA  pac- | HeI pac- | [Ipumeua-

IUIaBKOB | HOCTh X0J4, C TE€YEeHMs], | Iasi  CKO- | XOf, X0/, HUE
M/C pocTh, M/c | M/c m/c

1 34

2 36

3 38

4 40

5 37

6 39 K=

7 42

8 44

9 38

10 40

IIpumeuanue: UCTUHHBIA PACXOA — PACXO, U3MEPEHHBIN € TOMOILBIO TUAPOMETPUUECKON BEPTYILKH

Bapmuanr 2

Pe3ynpTaTsl H13MEpeHUst pacxo/ia Bo/ibl MOIJIaBKaMH (110 HauboJIbIlIel NOBEPXHOCTHOM CKOPOCTH)

Paccrosinne mexay crBopamu, M: 1-e uzmepenue 21,2; 2-e uzmepenue 21,4; cpegnee

Cko- Cpennsia PukTHB- Hcrun-

Ne no- | [Ipomomxurens- pOCTh HauO0JIb- HbIi  pac- | HeIl pac- | [Ipumeua-

IUIaBKOB | HOCTh X074, € TE€YEHMs], | Iasi  CKO- | XOf, X071, HUE
m/c pocth, M/c | M*/c M/c

1 21

2 20

3 28

4 34

5 32

6 25 K=

7 38

8 24

9 26

10 29

[Ipumeuanue: UCTUHHBIA pacxoa — pacxoll, U3MEPEHHBIN € TOMOIIBIO THAPOMETPUUECKON BEPTYILKH
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Bapuant 3

Pe3ynbpTaThl M13MEpEHHSI pacxo/1a BOJIbI MOIJIaBKaMH (TI0 HAauOOJIbIIIeH TOBEPXHOCTHOM CKOPOCTH)

Paccrosane mexay crBopamu, M: 1-e¢ mamepenne 40,5; 2-¢ usmepenue 40,6; cpeanee

Ne o-
IJIAaBKOB

[Iponomxurenb-
HOCTB X074, C

Cko-
pOCTh
TEYEHU,
M/c

Cpennsis
HanOOJIb-
mast  CKO-
POCTh, M/C

DOUKTUB-
HBIA  pac-
X0/,

M/c

Uctun-
HBIA pac-
X0/,

M/c

[Ipumeua-
HUE

55

50

53

48

46

48

51

55

O |0 [|J|N| N || WIN—

56

10

52

IIpumeuanue: cTHHHBIN pacxo — pacXxo, H3MEPEHHBIA C TOMOIIBIO THAPOMETPUICCKON BEPTYIIKHI

Bapuanr 4

Pe3ynbTaThl H3MEepeHHUs pacxo/ia BOJIbl MOTUIABKaMH (110 HAMOOJIBIIIEH MOBEPXHOCTHOW CKOPOCTH)

Paccrosinue Mexay crBopamu, M: 1-¢ usmepenue 38,4; 2-e usmepenue 38,5; cpenaee

Ne o-
IJIABKOB

[Tponoixurensb-
HOCTb X013, C

Cko-
pOCTh
TeYEeHHs,
M/c

Cpenusis
HanO0O0JIb-
mas  CKO-
pOCTh, M/C

DuxkTHB-
HBIK  pac-
XOf,

M>/c

Uctnu-
HBIA pac-
XOf,

M>/c

[Ipumeya-
HUe

39

42

44

35

41

40

45

38

O |0 Q||| B[N —

39

10

40

ITpumeuanue: UCTUHHBIN pacxo] — pacxo/l, U3MEPEHHBIN C TOMOIIbIO THAPOMETPUUECKON BEPTYIIKU

Bapuanr 5

Pe3yHBTaTBI HU3MCPCHHA pacxoad BOALI ITOIIJIaBKaMH (HO HanOOJIbIICH HOBCpXHOCTHOfI CKOpOCTI/I)

Paccrostaue Mmexay crBopamu, M: 1-e¢ mamepenne 29,1; 2-e usmepenue 29,0; cpennee

Cko- Cpennsia PukTHB- Hcrnn-

Ne no- | IIponosmxurens- pOCTh HanoOOoJb- HbII  pac- | HeIM pac- | [Ipumeqa-

IJIaBKOB | HOCTh X0/4, € TE€YEeHMs], | asik  CKO- | XOf, XO07, HUe
M/c pocth, M/c | M/c M/c

1 33

2 32

3 33

4 30

5 36

6 40 K=

7 41

8 35

9 34

10 36

ITpumeuanue: UCTUHHBIN pacxoj — pacxo/i, U3MEPEHHBIN C TOMOIIIbIO THAPOMETPUUECKON BEPTYIIKH
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Bapuanrt 6

Pe3ynpTaThl M13MEpEHHS pacxo/ia BOIbI MOIJIaBKaMu (TI0 HAauOOJIbIIel TOBEPXHOCTHOM CKOPOCTH)

Paccrostane mexay crBopamu, M: 1-¢ m3amepenne 19,2; 2-¢ usmepenue 19,1; cpennee

Cko- Cpennsis DukTHB- Uctun-

No no- | IIpomomxurens- pOCTh Han0O0JIb- HbIA  pac- | HeI pac- | [Ipumeua-

IJJaBKOB | HOCTh X0/1a, C TEUYEHUs, | as  CKO- | XOf, X0/, HUE
m/c pocts, M/c | M’/ M/c

1 20

2 21

3 25

4 28

5 21

6 2 K=

7 28

8 30

9 24

10 26

IIpumeuanue: cTHHHBIN pacxo — pacXo, H3MEPEHHBIA C TOMOIIBIO THAPOMETPUIECCKON BEPTYIIKHI

Bapuanr 7

Pe3ynbTaThl H3MEepeHHUs pacxo/ia BOJIbl MOTUIABKaMH (110 HAMOOJIBIIIEH MOBEPXHOCTHOW CKOPOCTH)

Paccrosinue mexay crBopamu, M: 1-¢ usmepenue 30,2; 2-e usmepenue 30,3; cpenaee

Cko- Cpennsis DUKTHUB- Uctun-

No no- | IIpomomxurens- pOCTh Han00Ib- HbI  pac- | HeIl pac- | [Ipumeua-

IUTABKOB | HOCTB X074, C TEYEHUs, | Iasi  CKO- | XO[I, X0, HUC
m/c pocTs, M/c | M’/ M’/c

1 35

2 36

3 39

4 42

5 45

6 38 K=

7 32

8 34

9 40

10 41

ITpumeuanue: UCTUHHBIN pacxoj] — pacxo/l, U3MEPEHHBIN C TOMOIIbIO THAPOMETPUUECKON BEPTYIIKU

Bapuanr 8

Pe3yHBTaTBI HU3MCPCHHA pacxoad BOALI ITOIIJIaBKaMH (HO HanOOJIbIICH HOBCpXHOCTHOﬁ CKOpOCTI/I)

Paccrostaue Mmexay crBopaM, M: 1-e¢ mamepenne 14,5; 2-¢ usmepenue 14,6; cpeanee

Cko- Cpennsia PukTHB- Hcrnn-

Ne no- | IIponosmkurens- pOCTh HanoOOoJb- HbII  pac- | HeIM pac- | [Ipumeqa-

IJIaBKOB | HOCTh X0/4, € TE€YEeHMs], | asik  CKO- | XOf, XO07, HUe
M/c pocth, M/c | M/c M/c

1 36

2 37

3 45

4 42

5 40

6 38 K

7 35

8 31

9 40

10 42

ITpumeuanue: UCTUHHBIN pacxoj — pacxo/i, U3MEPEHHBIN C TOMOIIIbIO THAPOMETPUUECKON BEPTYIIKH
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Bapuant 9

Pe3ynbpTaThl M13MEpEHHSI pacxo/1a BOJIbI MOIJIaBKaMH (TI0 HAauOOJIbIIIeH TOBEPXHOCTHOM CKOPOCTH)

Paccrostane mexay crBopamu, M: 1-¢ m3amepenne 33,2; 2-¢ usmepenue 33,4; cpeaHee

Cko- Cpennsis DukTHB- Uctun-

No no- | IIpomomxurens- pOCTh Han0O0JIb- HbIA  pac- | HeI pac- | [Ipumeua-

IJJaBKOB | HOCTh X0/1a, C TEUYEHUs, | as  CKO- | XOf, X0/, HUE
m/c pocts, M/c | M’/ M/c

1 48

2 46

3 45

4 47

5 49

6 38 K=

7 44

8 43

9 40

10 41

IIpumeuanue: cTHHHBIN pacxo — pacXxo, H3MEPEHHBIA C TOMOIIBIO THAPOMETPUICCKON BEPTYIIKHI
BapuanTt 10

Pe3ynbTaThl H3MEepeHHUs pacxo/ia BOJIbl MOTUIABKaMH (110 HAMOOJIBIIIEH MOBEPXHOCTHOW CKOPOCTH)

Paccrosinue mexay crBopamu, M: 1-¢ usmepenue 20,2; 2-e usmepenue 20,1; cpenaee

Cko- Cpennsis DUKTHUB- Uctun-

No no- | IIpomomxurens- pOCTh Han00Ib- HbI  pac- | HeIl pac- | [Ipumeua-

IJIaBKOB | HOCTh X074, C TEYEeHMs], | asi  CKO- | XOf, XO07, HUE
m/c pocTs, M/c | M’/ M’/c

1 22

2 24

3 25

4 28

5 30

6 25 K=

7 23

8 26

9 27

10 28

ITpumeuanue: UCTUHHBIN pacxo] — pacxo/l, U3MEPEHHBIN C TOMOIIbIO THAPOMETPUUECKON BEPTYIIKU

Bapmuanr 11

Pe3yHBTaTBI HU3MCPCHHA pacxoad BOALI ITOIIJIaBKaMH (HO HanOOJIbIICH HOBCpXHOCTHOﬁ CKOpOCTI/I)

Paccrostane mexay crBopamu, M: 1-e¢ mamepenne 31,4; 2-¢ usmepenue 31,3; cpeanee

Cko- Cpennsia PukTHB- Hcrnn-

Ne no- | IIponosmxurens- pOCTh HanoOOoJb- HbII  pac- | HeIM pac- | [Ipumeqa-

IJIaBKOB | HOCTh X0/4, € TE€YEeHMs], | asik  CKO- | XOf, XO07, HUe
M/c pocth, M/c | M/c M/c

1 45

2 41

3 42

4 47

5 44

6 45 K=

7 40

8 41

9 46

10 39

ITpumeuanue: UCTUHHBIN pacxoj — pacxo/i, U3MEPEHHBIN C TOMOIIIbIO THAPOMETPUUECKON BEPTYIIKH
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Bapuanr 12

Pe3ynbTarhl u3MepeHust pacxo/ia BOIbl MOIIABKaMH (110 HauOoJIblel MOBEPXHOCTHOM CKOPOCTH)

Paccrostane mexay crBopaMmu, M: 1-e¢ m3amepenne 18,2; 2-¢ usmepenue 18,3; cpennee

Cko- Cpennsis DukTHB- Uctun-

No no- | IIpomomxurens- pOCTh Han0O0JIb- HbIA  pac- | HeI pac- | [Ipumeua-

IJJaBKOB | HOCTh X0/1a, C TEUYEHUs, | as  CKO- | XOf, X0/, HUE
m/c pocts, M/c | M’/ M/c

1 20

2 19

3 18

4 21

5 22

6 23 K=

7 21

8 28

9 24

10 20

IIpumeuanue: cTHHHBIN pacxo — pacXxo, H3MEPEHHBIA C TOMOIIBIO THAPOMETPUICCKON BEPTYIIKHI

Bapuant 13

Pe3ynbTaThl n3MEepeHUs pacxo/ia BOJIbl MOIUIABKaMH (110 HAUOOJIbIIIEH MOBEPXHOCTHON CKOPOCTH)

Paccrosinue Mmexay crBopamu, M: 1-¢ usmepenue 25,0; 2-e usmepenue 25,2; cpeaHee

Cko- Cpennsis DUKTHUB- Uctun-

No no- | IIpomomxurens- pOCTh Han00Ib- HbI  pac- | HeIl pac- | [Ipumeua-

IJIaBKOB | HOCTh X074, C TEYEeHMs], | asi  CKO- | XOf, XO07, HUE
m/c pocTs, M/c | M’/ M’/c

1 19

2 18

3 16

4 20

5 17

6 8 K=

7 20

8 22

9 18

10 21

ITpumeuanue: UCTUHHBIN pacxo] — pacxo/i, U3MEPEHHBIN C TOMOIIbIO TUAPOMETPUUECKON BEPTYIIKA

Bapmuanr 14

Pe3yHBTaTBI HU3MCPCHHA pacxoad BOALI ITOIIJIaBKaMH (HO HanOOJIbIICH HOBCpXHOCTHOﬁ CKOpOCTI/I)

Paccrossaune mexay crBopamu, M: 1-e¢ mamepenne 40,1; 2-e usmepenue 40,0; cpennee

Ne o-
IIJIABKOB

[Tponomxurensb-
HOCTb X013, C

Cko-
pocTh
TEUCHHUS,
M/c

Cpenusis
HanOOJTb-
mas  CKO-
pPOCTh, M/C

DuxkTHUB-
HBIM  pac-
X0/,

M/c

HUctun-
HBIM pac-
X0[I,

M/c

[Ipumeya-
HHE

50

51

49

50

55

52

48

47

O |0 Q|| N | (W —

53

10 46

ITpumeuanue: UCTUHHBIN pacxoj — pacxo/i, U3MEPEHHBIN C TOMOIIbIO THAPOMETPUUECKON BEPTYIIKU
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BapuanTt 15

Pe3ynbpTaThl M13MEpEHHSI pacxo/1a BOJIbI MOIJIaBKaMH (TI0 HAauOOJIbIIIeH TOBEPXHOCTHOM CKOPOCTH)

Paccrostaue Mexay ctBopaMu, M: 1-e¢ m3amepenne 27,5; 2-¢ usmepenue 27,6; cpeHee

Cko- Cpennsis DukTHB- Uctun-

No no- | IIpomomxurens- pOCTh Han0O0JIb- HbIA  pac- | HeI pac- | [Ipumeua-

IJJaBKOB | HOCTh X0/1a, C TEUYEHUs, | as  CKO- | XOf, X0/, HUE
m/c pocts, M/c | M’/ M/c

1 21

2 22

3 28

4 26

5 24

6 20 K=

7 28

8 27

9 26

10 23

IIpumeuanue: cTHHHBIN pacxo — pacXxo, H3MEPEHHBIA C TOMOIIBIO THAPOMETPUICCKON BEPTYIIKHI
Bapuant 16

Pe3ynbTaThl H3MEepeHHUs pacxo/ia BOJIbl MOTUIABKaMH (110 HAMOOJIBIIIEH MOBEPXHOCTHOW CKOPOCTH)

Paccrosinue Mexay ctBopamu, M: 1-¢ usmepenue 22,2; 2-e usmepenue 22,3; cpeaaee

Cko- Cpennsis DUKTHUB- Uctun-

No no- | IIpomomxurens- pOCTh Han00Ib- HbI  pac- | HeIl pac- | [Ipumeua-

IJIaBKOB | HOCTh X074, C TEYEeHMs], | asi  CKO- | XOf, XO07, HUE
m/c pocTs, M/c | M’/ M’/c

1 17

2 15

3 18

4 20

5 19

6 14 K=

7 18

8 16

9 21

10 17

ITpumeuanue: UCTUHHBIN pacxo] — pacxo/l, U3MEPEHHBIN C TOMOIIbIO THAPOMETPUUECKON BEPTYIIKU
BapuanT 17

Pe3yHBTaTBI HU3MCPCHHA pacxoad BOALI ITOIIJIaBKaMH (HO HanOOJIbIICH HOBCpXHOCTHOﬁ CKOpOCTI/I)

Paccrostaue Mmexay crBopaM, M: 1-e¢ mamepenne 45,4; 2-¢ usmepenue 45,4; cpennee

Ne o-
IIJIABKOB

[Tponomxurensb-
HOCTb X013, C

Cko-
pocTh
TEUCHHUS,
M/c

Cpenusis
HanOOJTb-
mas  CKO-
pPOCTh, M/C

DuxkTHUB-
HBIM  pac-
X0/,

M/c

HUctun-
HBIM pac-
X0[I,

M/c

[Ipumeya-
HHE

48

45

42

40

41

47

46

44

O |0 Q|| N | (W —

41

10

49

ITpumeuanue: UCTUHHBIN pacxoj — pacxo/i, U3MEPEHHBIN C TOMOIIIbIO THAPOMETPUUECKON BEPTYIIKH
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BapuanTt 18

Pe3ynbpTaThl M13MEpEHHSI pacxo/1a BOJIbI MOIJIaBKaMH (TI0 HAauOOJIbIIIeH TOBEPXHOCTHOM CKOPOCTH)

Paccrostane mexay crBopamu, M: 1-¢ m3amepenne 19,1; 2-¢ usmepenue 19,0; cpennee

Cko- Cpennsis DukTHB- Uctun-

No no- | IIpomomxurens- pOCTh Han0O0JIb- HbIA  pac- | HeI pac- | [Ipumeua-

IJJaBKOB | HOCTh X0/1a, C TEUYEHUs, | as  CKO- | XOf, X0/, HUE
m/c pocts, M/c | M’/ M/c

1 16

2 14

3 15

4 18

5 20

6 8 K=

7 17

8 21

9 19

10 22

IIpumeuanue: cTHHHBIN pacxo — pacXxo, H3MEPEHHBIA C TOMOIIBIO THAPOMETPUICCKON BEPTYIIKHI
Bapuant 19

Pe3ynbTaThl H3MepeHUs pacxo/ia BOIbl MOIUIABKaMH (110 HauOoJIbIIeH MOBEPXHOCTHON CKOPOCTH)

Paccrosinue Mexay crBopamu, M: 1-¢ usmepenue 23,3; 2-e usmepenue 23,0; cpenaee

Cko- Cpennsis DUKTHUB- Uctun-
Ne no- | IIponoskurens- pOCTh Han0oJIb- HbII  pac- | HeIM pac- | [Ipumeqa-
IUTABKOB | HOCTb X0/, C TEYEHUs, | Ias  CKO- | X0, X07, HUE

m/c pocTs, M/c | M’/ M’/c

24

26

23

25

27

21

27

29

O |0 Q||| B[N —

30

10 22

ITpumeuanue: UCTUHHBIN pacxo] — pacxo/l, U3MEPEHHBIN C TOMOIIbIO THAPOMETPUUECKON BEPTYIIKU
Bapuant 20

Pe3yHBTaTBI HU3MCPCHHA pacxoad BOALI ITOIIJIaBKaMHU (HO HanOOJIbIICH HOBGpXHOCTHOI’I CKOpOCTI/I)

Paccrostnue Mmexay crBopaM, M: 1-e¢ mamepenne 15,5; 2-e usmepenue 15,7; cpennee

Cko- Cpennsia PukTHB- Hcrnn-

Ne no- | IIponosmxurens- pOCTh HanoOOoJb- HbII  pac- | HeIM pac- | [Ipumeqa-

IJIaBKOB | HOCTh X0/4, € TE€YEeHMs], | asik  CKO- | XOf, XO07, HUe
M/c pocth, M/c | M/c M/c

1 14

2 15

3 18

4 17

5 13

6 19 K

7 17

8 12

9 14

10 16

ITpumeuanue: UCTUHHBIN pacxo — pacxo/i, U3MEPEHHBIN C TOMOIIbIO TUIPOMETPUUECKON BEPTYIIKU
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BapuanTt 21

Pe3ynbpTaThl M13MEpEHHSI pacxo/1a BOJIbI MOIJIaBKaMH (TI0 HAauOOJIbIIIeH TOBEPXHOCTHOM CKOPOCTH)

Paccrostane mexay crBopaMu, M: 1-¢ m3mepenne 18,8; 2-¢ usmepenue; 18,6 cpennee

Cko- Cpennsis DukTHB- Uctun-

No no- | IIpomomxurens- pOCTh Han0O0JIb- HbIA  pac- | HeI pac- | [Ipumeua-

IJJaBKOB | HOCTh X0/1a, C TEUYEHUs, | as  CKO- | XOf, X0/, HUE
m/c pocts, M/c | M’/ M/c

1 11

2 15

3 12

4 14

5 13

6 18 K=

7 17

8 16

9 12

10 14

IIpumeuanue: cTHHHBIN pacxol — pacXo, H3MEPEHHBIA C TOMOIILI0 THAPOMETPUICCKOM BEPTYIIKHI

Bapuaur 22

Pe3ynbTaThl H3MEepeHHUs pacxo/ia BOJIbl MOTUIABKaMH (110 HAMOOJIBIIIEH MOBEPXHOCTHOW CKOPOCTH)

Paccrosinue Mmexay crBopamu, M: 1-¢ usmepenue 41,1; 2-e usmepenue 41,2; cpenaee

Cko- Cpennsis DUKTHUB- Uctun-

No no- | IIpomomxurens- pOCTh Han00Ib- HbI  pac- | HeIl pac- | [Ipumeua-

IJIaBKOB | HOCTh X074, C TEYEeHMs], | asi  CKO- | XOf, XO07, HUE
m/c pocTs, M/c | M’/ M’/c

1 47

2 46

3 48

4 42

5 45

6 14 K=

7 43

8 45

9 42

10 47

ITpumeuanue: UCTUHHBIN pacxo] — pacxo/l, U3MEPEHHBIN C TOMOIIbIO THAPOMETPUUECKON BEPTYIIKU

Bapuant 23

Pe3yHBTaTBI HU3MCPCHHA pacxoad BOALI ITOIIJIaBKaMH (HO HanOOJIbIICH HOBCpXHOCTHOﬁ CKOpOCTI/I)

Paccrostaue mexay crBopamu, M: 1-e¢ mamepenne 39,8; 2-¢ usmepenue 40,0; cpennee

Cko- Cpennsia PukTHB- Hcrnn-

Ne no- | IIponosmxurens- pOCTh HanoOOoJb- HbII  pac- | HeIM pac- | [Ipumeqa-

IJIaBKOB | HOCTh X0/4, € TE€YEeHMs], | asik  CKO- | XOf, XO07, HUe
M/c pocth, M/c | M/c M/c

1 35

2 33

3 34

4 38

5 37

6 34 K=

7 37

8 40

9 41

10 32

ITpumeuanue: UCTUHHBIN pacxoj — pacxo/i, U3MEPEHHBIN C TOMOIIIbIO THAPOMETPUUECKON BEPTYIIKH
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Bapuanr 24

Pe3ynbpTaThl M13MEpEHHSI pacxo/1a BOJIbI MOIJIaBKaMH (TI0 HAauOOJIbIIIeH TOBEPXHOCTHOM CKOPOCTH)

Paccrostane mexay crBopamu, M: 1-e¢ m3amepenne 29,9; 2-¢ usmepenue 30,1; cpennee

Cko- Cpennsis DukTHB- Uctun-

No no- | IIpomomxurens- pOCTh Han0O0JIb- HbIA  pac- | HeI pac- | [Ipumeua-

IJJaBKOB | HOCTh X0/1a, C TEUYEHUs, | as  CKO- | XOf, X0/, HUE
m/c pocts, M/c | M’/ M/c

1 25

2 28

3 24

4 29

5 28

6 24 K=

7 26

8 27

9 29

10 24

IIpumeuanue: cTHHHBIN pacxo — pacXxo, H3MEPEHHBIA C TOMOIIBIO THAPOMETPUICCKON BEPTYIIKHI

Bapuant 25

Pe3ynbpTaThl M13MEpEHHSI pacxo/ia BOJIbI MOIJIaBKaMH (TI0 HauOOJIbIIIeH TOBEPXHOCTHOM CKOPOCTH)

Paccrosinue mexay crBopamu, M: 1-¢ usmepenue 17,5; 2-e usmepenue 17,8; cpenaee

Cko- Cpennsis DUKTUB- Uctun-

Ne  mo- | Ilpogomkurens- pocThb HanOOoIb- HBIH  pac- | HBIH pac- | [Ipumeua-

IUIAaBKOB | HOCTB X0J1a, C TEUCHHMs, | IIas  CKO- | XOf, X0, HHE
m/c pocTs, M/c | M’/ M’/c

1 15

2 14

3 13

4 17

5 18

6 17 K=

7 15

8 11

9 10

10 19

[Tpumeuanue: McTHHHBIN pacXof — pacxo, U3MEPEHHBIH ¢ TTIOMOIIBIO THIPOMETPUIECKON BEPTYIIKH
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