denepanbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE

BBICHICTO O6paBOBaHI/I}I

«ToNBATTUHCKUI TOCYJaPCTBEHHBIN YHUBEPCUTET

b1.B.JZ1B.03.02

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI

PanmoHanpHOE MCIIOJB30BAHME TPUPOJHEIX U CHIPLEBBIX PECYPCOB B XMMHYECKOM TEXHOJOTHH U

HeghTeXI/IMI/II/I

(HaumeHoB8anue OUCYUNTUHDL)

18.04.01 XuMuueckas TEXHOJIOTHSA

10 HAIIPABJICHUIO MTOATOTOBKHU (CIEIHUATEHOCTH)

(K00 U HaumeHoBaHUue HaANPAasieHUss NO020MosKU, cneyuarvbHocmu 8 coomeemcmeuu ¢ @IOC BI10/ @I'OC BO)
PaHI/IOHaJ'H:HOG HCIIOJIb30BAHUC NTPUPOAHBIX U CBIPBEBBIX PECYPCOB B XUMHUYECKOM TEXHOJOTUH U
He(TeXUMUH

®dopma 00ydeHus: o4Has

"o Habopa: 2019

(ranpasnennocmo (npogunv)/cneyuanuzayus)

Pacnipenesienne 4acoB JUCHHMILIMHBI 110 CEMeCTPaM M BHAaM 3aHATHH (110 y4eOHOMY IIaHY)

KoanuectBo 3ET 10
Yacos no PYII 360
Buabl koHTpOJIA B IK3aMeHbI 3ayeTnl KypcoBbie Kypcosbie Kontpoabnbie
cemecrpax HPOCKTBI padoTsI (mas salt))?{?i‘::]?[“q)oprl
(Ha kypcax): 00yuenus)
2
NeNe cemecTpoB
1 2 4 6 7 8 9 A B Hroro
3ET no cemecTpam 10 10
Jlexkuun 16 16
JlaGopaTopubie 18 18
IpakTHyeckue 34 34
KonrakTHas padora 68 68
Koutpoas 36 36
Cam. paGora 256 256
Hroro 360 360

ToabsarTu, 2019




Pabouas nporpamma coctasiena Ha ocHoBaHuu ®I'OC BITIO/®I'OC BO u yyeOHOTO m1ana

HarpaBjeHus MoAroToBKHU (cneruaabHocTH) 18.04.01 «Xumudeckas TeXHOJIOTH

(KOO U HAUMEHOBAHUE HANPABTIEHUsI NOO2OMOBKU, cneyuarbhocmu 6 coomeemcmeuu ¢ PIOCBIIO/PI'OC BO)
PeunensupoBanue padoueii mporpaMmbl JUCUMILIUHbI:
OtcyTcTBYET

VYyebnas (pabouas) mporpamma oj100peHa Ha 3aceganuu kadenpsr «PIIuPy» (mpotokon
3acenanus Ne 1 ot «28» aBrycra 2018 1.).

Penensent

(OondicHocmy, yueHnoe 36anue, cmenenb) (noonucs) (U.0. @amunus)

« » 20 T

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILIMHBI 10 «28» aBrycra 2021r.

Nudopmanus 06 akryanuzauuu padouyeil nporpaMMsbl JMCUMILIMHBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.
[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T
[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.
YTBEPX/IAIO
3aBenyromuii kadenpo «ParmonanibHOE TPUPOIOTIOIH30BAHNE U
pecypcocoepexeHney
(paspabomasweti PIT[])
«__» 20 T M.B. Kpasuosa

(noonucy) (A.0. @amunus)



AHHOTAIUA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
b1.B./1B.03.02 PanuoHajibHOE MCIOJIb30BAHHUE MPUPOJAHBIX M ChIPbEBBIX
pecypcoB B XUMHUYECKON TEXHOJOTHMU U He(pTeXUuMHUU

(MHIOEKC 1 HAMMEHOBAaHNE TUCIUILIHHEI (yueOHOTO Kypca))
1. Heapb u 3aga4u M3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

Lenp — dhopMupoBaHHE TEOPETHUECKUX 3HAHUNA O PECYpCHOM, OTPAClIEBOM U
TEPPUTOPHUAITBHOM MPUPOAOIIOIb30BaHNH, MPUHIUIIAX pPaIlMOHAIEHOTO
IPUPOAOIIOIB30BAHUS B XHMHYECKOM CEKTOpE, TOCYAapCTBEHHOM CHCTEME
MOHUTOpPUHIA TPUPOJHBIX PECYpPCOB; (OPMUPOBAHHE MPAKTUYECKUX HABBIKOB
paboThl B cepe TEXHOJOTUU MepepadOTKU MPUPOIHBIX PECYPCOB U UX BTOPUYHOM
UCITIOJIb30BAaHUHU.

3agaun:

1. ChopmupoBath 3HaHUS O MPUPOJIHBIX U CHIPHEBBIX pecypcax.

2. ChopmupoBaTh IMpEACTABICHHS O PAllMOHATIBLHOM HCITOIh30BaHUHU
Y MpaBUJIaX COCTABJICHUS KaAACTPOB IMIPUPOIHBIX PECYPCOB.

3. ChopmupoBaTh MPAKTUYECKHE HaBBIKU IPUHSATHS
yIpaBJIEHYECKUX PEIICHUN, MCIOJIB30BAHUS COBPEMEHHBIX A()(PEKTHBHBIX
TEXHOJIOTUH TIepepadOTKU TPHUPOJHBIX PECYpCOB, HX BTOPUYHOTO
WCITOJIb30BAHUS B XUMUYECKON TIPOMBIIIIEHHOCTH.

2. MecTto nucuuiuidabl (yuedHoro kypcea) B crpykrype OITIOITI BO

JlanHasi auciuIuiiHa (yu4eOHOTrO Kypca) oTHOCHUTCS K bioky 1 «JlucuurmivHbl
(Momymnmn)» (BapuaTUBHAS YacTh, JUCIUILIUHBI IO BBIOODY).

Jucuuminabl, yyeOHble KypCchl, HA OCBOCHHMHM KOTOPBIX OasupyeTrcs AaHHas
muciuminHa  (yueOHblit  kypc) — «lIpomeccsl M ammapaTbl XUMHYECKHX U
He(PTEeXUMUYECKUX NpeanpusiTuity, «Karanus B XUMHUUECKOU TEXHOJIOTUI.

JlucuuIuinHbl, ydeOHbIEe KYpChl, I KOTOPHIX HEOOXOIMMBI 3HAHUSI, YMEHUSI,
HABBIKM, TPHOOpETaeMble B pe3yJibTaTe U3y4YeHUS JAHHOW JUCHMIUIUHBI (y4eOHOro
Kypca) — «TexHonorun nepepadOTKH OTXOJO0B XMUMHYECKUX U HEPTEXHMHUUYECKHUX
MPEAIPUATHID.



3. Ilnmanupyemble pe3yjbTaTbl O0y4YeHHS] MO JUCHUILINHE (Y4eOHOMY
KYpPCY), COOTHECeHHble ¢ IUIAHUPYeMbIMHM  pe3yJbTATAMH  OCBOEHUS
o0pa3oBaTeIbHOI MPOrPaMMbI

dopMupyembie U Ilnanupyembie pe3yJbTAThI 00yYeHUA
KOHTPOJIUPyeMble
KOMIIETEHIIUMN

- CIIOCOOHOCTb K 3HaTh: HH(GOPMAIIHMIO O COBPEMEHHBIX METO/IaX aHAIIN3a;
a0CTpaKTHOMY YMeThb: BHIOUpaTh ONTUMAJILHBIN METOJT aHAJIN3a;
MBIIIJICHUIO, aHaU3y, | BrnageTs: HaBbIKaMK pabOThl B aHAJTMTHYECKOM
cunresy (OK-1) 1abopaTopu.
- CIIOCOOHOCTH 3HaTh: TEXHUYECKUE CPEACTBA JJIs1 U3MEPEHUS OCHOBHBIX

HaXOJUTh TBOPUECKUE | APaMETPOB OMOTEXHOJOTMYECKUX MTPOLIECCOB, CBOMCTB
PELICHUS COLUUATBHBIX | ChIPbsl M MPOAYKIIUH.

U IPO(PECCUOHANBHBIX | YMETh: MPOU3BOAUTE CTPYKTYPHBIN aHAIN3 U CHHTE3
3aJ1a4, TOTOBHOCTBIO K | CJIOKHBIX MPOLIECCOB, MPOTEKAIOIIMX B anmnaparax

MPUHSATHIO pPa3JIMYHBIX TUIIOB.

HCCTaH1apTHBIX Bnanetrs: MeTogukamMu pacyeTra npu NpOeKTUPOBAHUN

pemenwii (OK-8) KOHCTPYKIIMH anmapaTtoB U CUCTEM aBTOMATHU3aLUH B
00JaCTH XMMHUYECKON TEXHOJIOTHH.

- CIIOCOOHOCTH 3HaTh: TEOPETUUECKYIO 0a3y, YCTPOUCTBO U 00JIaCTH

UCIIOJIb30BaTh IPUMEHEHUS! COBPEMEHHBIX aHATMTHYECKUX MPUOOPOB;

COBPEMEHHBIE YMeTb: pa3pabaThiBaTh CTPATETUIO U TAKTHKY

npuOOpBI U METOJUKH, | MPOBEACHUS DKCIICPUMEHTOB M UCTIBITAHUN;

OpraHU30BbIBAThH Brnanets: coBpeMEHHBIMU KOMITbIOTEPHBIMU

MIPOBE/ICHHE TEXHOJIOTUAMH 00paOOTKU PE3YIHTATOB HAYUHBIX

HKCIIEPUMEHTOB U UCCJIEIOBAHUM.

HCIIbITAHUH,

MIPOBOAUTH UX

00paboTKy U

aHAJTU3UPOBATh UX
pesyiabratel (ITK-3)

TemaTuveckoe cogep:kaHue TUCHUIINHBI (Y41e0HOr0 Kypca)

Paznea, Iloapa3zaen, Tema
MOayJIb
Monynb 1. OcHOBBI IIpupoaonosb30BaHNE B OCHOBHBIX OTPACIIAX XO3IMCTBEHHOMU
paloOHaIbHOIO JESATEIIBHOCTH.
IIPUPOJOIIOIB30BAHNS IIpupoaHblie pecypchl U IPUPOJHO-PECYPCHBIN TOTEHIUAI
TEPPUTOPUH.
TexHOreHHbIE 3arpsI3HEHHUS.
ParmonansHOE MCMONB30BaHUE NPUPOIHBIX pecypcoB. CBOMCTBA
HePTH U HEPTENPOAYKTOB.




Monyinb 2. YnpaBieHue
XUMHUYECKUM U
He(pTEXUMHUUECKIM
MIPOU3BOJICTBOM

Pemenune skonornueckux 3amad He)Tera3oBOM OTPaCIIH.

OxpaHa MoYB M PeKyIbTUBALIUS 3€MEIb B HE(PTEra30BOM KOMILIEKCE.
VYnpapieHue XUMUYECKUMU, HEPTEXUMUUECKIUMHU ITPOU3BOJICTBAMU C
MO3UIIMH OXPAHBI OKPYXKAIOIEH CPE/Ibl.

OO0mas Tpy10eMKOCTh AMCHMILIMHBI (Y4eOHoro Kypca) — 10 3ET.




4. CTpyKTYypa " coepKaHue TUCHUILTHHBI (Y4eOHOro Kypca) PanuonajabHoe MCI0J1b30BAHNE IPUPOAHBIX H
ChIPbEBbIX PECYPCOB B XMMHUY€ECKOH TEXHOJI0TUM ¥ HedTeXMMUH

Cemectp uzyueHus 2

(Haumenosanue oucyuniuHbl (yuedrno2o Kypca))

Buabl yuedHoii padoThl Dopmbl Pexomenayemas
K“““‘(';T::c’;f)aﬁ‘"a CamocTosTensHas paGoTa Te'(‘]f;‘j[‘;gﬁ';‘:;gl‘;““ “"T‘g’\;;ypa
BCero = (Dﬂpl\\"ll)l Hé)OBeHeHMﬂ HeOﬁXOﬂMMLIe OLICHOYHOI'0 CpeIlCTBa)
Paznen, i = = g | JleluiH, TAOOPATOPHEIX, (hopmbl MaTepHaIbLHO-
oapasael1, TeMa 2 § - NMPAKTHYECKHUX 3AHATHH, >
MOAYJIb = E. o N E METOIbI 06VIeHHUSL < OpraHusanuu TEXHHYECKHe
= 5 2 F = A y ’ ] pecypest
g = E F & peanusyionimue E
5 g E k27 2 CaMOCTOSITeTLHOI
= 5 % & NPUMEHSIEMYI0
S s = padoTsl
< E- = oﬁpasosaTeanym
= TEXHOJIOTHI0
Jlexkuus Ne 1.
Jlexuus ¢
[IpuponononbzoBanue .
3JIEMECHTAMU MynbsTrMenuiiHas
B OCHOBHBIX OTPacisixX | 2 6 1-4
. . JIACKYCCHUU. ayIUTOPHSL.
XO03MCTBEHHOU
eI TEeILHOCTH
Jexmus Ne 2.
[IpupoHbie pecypcesl Textmst ¢
Moayas 1. OcHoBBI U IPUPOTHO- MynsTUMeaUiHAS
aul:ayonanbﬂoro ecp EHEIP“I 2 SJICMCHTaMHU 14 a ))I/[I/ITO mﬂ 2-1
P pecyp IHUCKYCCHUU. y pH.
NPHUPOIONOJIb30BAHNUSA | TOTEHIIMAI
TEPPUTOPUU
IIpakTuyeckoe PasnaTouHE
3ansaTHe Nel. MATEDHAL
3arpsi3HeHue [IpakTueckoe pHat,
. 2 20 KOMITBIOTED, 2-8
OKpY>Karolleu cpeibl 3aHATHE-CEMUHAP. JOCTYT K CeTH
He(PThIO U
(b HNuTtepHer.
HerenpogykTamu.




Jlexkmus Ne3.

TexHoreHHele TpanuuroHHas 10 MynbsTume nuiiHas 1-4
3arpsA3HEHUs JEKLHS ayJIuTOpHsL.
Jlexnusa Ne2.
PannonansHoe
HCII0JIb30BaHUE
MPUPOIHBIX TpaguunonHas 620 MynbpTUMenuitHasA 1-4
pecypcos. CBoiicTBa JEKLHS ayJIuTOpUs
HeDTH U
He(TENPOIYKTOB.
IIpakTn4yeckoe
3ansaTHe Ne 2.
Pecypcsl
Paznarounsrit
aTMOC(epHOro vaTepHan
IMpakTuueckoe ’
P 10 KOMIIBIOTED, 1-9
BO3/1yXa, 3aHsATUE-CEMUHAP. JIOCTYII K CeTH
HNuTtepHer.

pEeKpealuoHHbIE U

OHOJIOTUYECKUE

pecypcsl




[IpakTrueckoe

IIpakTuyeckoe SAHSTHC C Paznarounsbiit
3aHsITHE Ne3. A — Marepuain,
DHepreTuveckue, EGC - > | 10 KOMIIBIOTED, CobecenoBanue 1-4
TUIPOJIOTUYECKUE YK JOCTYII K CETH
pe3yNIbTaToB
pecypcsl HNutepner.
JESTCIILHOCTH.
a6 JlaGopaTopHas
aboparTopHasi
aﬁoTpa N.,Il) padora ¢ JlaboparopHoe
P =1 HCITOJIb30BaHUEM 6 HOMeIeHHe 1-10
Moays 2. Onpenenerne pH. BCIIOMOTaTENIbHBIX
Yunpagsiaenue CpencTB
XUMHUYECKUM H TTa60naToDHas JlaboparopHas
HepTeXUMUYECKHUM parop paboTa ¢
paborta Ne2. Jlaboparopnoe
MPOU3BOACTBOM HCIOJIb30BAHNUEM 6 1-10
Omnpenenenue BOIOMOrATCIBHELX MOMENICHUE
B3BEIICHHBIX BEIIECTB
CPEICTB
JlabopaTopHas Jlabopatopras
5 3 pabora ¢ 6
pabora Ne3. JIaGoparoproe
HCIIOJIb30BAaHUEM 6 1-10
OmnpeneneHue Cyxoro MOMEIIEHUE
ocTATKA BCIIOMOTATEIIbHBIX
CpEICTB
JlaGoparopHas Jlaboparopras
pabota ¢ 1146
pabdora Ne4, aboparopHoe
WCIIOI30BAaHUEM 6 1-10
Onpenenenue MMOMEIIICHUE
HHTDATOR BCIIOMOTaTENbHBIX
P CPEICTB
JlabopaTopHas JlaGopatopras
5 pabora ¢ 1146
padora NeS. aboparopHoe
HCTOJIb30BAaHUEM 6 1-10
Omnpenenenue MOMEINICHUE
(bocdatos BCIIOMOTaTENbHbIX

CpEICTB




JlaGopaTopHas

JlabopaTopHas
pabota ¢
pabora Ne 6. Jlaboparopnoe
HCITOJIb30BaHUEM 1-10
Ormpenenenne MOHOB MOMENICHUE
BCIIOMOTaTeJIbHBIX
aMMOHUS
CPEICTB
IIpakTuyeckasn Paznarounsbiit
padora Ne 4. Marepuall,
IIpakTueckoe
3eMeIbHbIE, KOMIIBIOTED, 2-4
3aHsTHE-CEMUHAP.
MUHEPAIBHO- JIOCTYT K CeTH
CBIPbEBBIC PECYPCHI WutepHer.
IIpakTH4yeckoe
3aHsiTue Neb, .
Paznarounsbrit
DBoIOIUs [IpakTuueckoe
Marepual, 1,2
WCTIOTB30BaHUS 3aHsTHE-CEMUHAP
KOMITBIOTED.
MUHEpaIbHO-
CBIPBEBBIX PECYPCOB
IIpakTH4eckoe
3ansTue Ne 6.
N3yuenue .
v Pa3zngaTounsiit
pa3MeIIeHust
. Marepual,
MECTOPOKICHUN [IpakTrueckoe
KOMITBIOTED, 1,4
TOIUTUBHO- 3aHsTHE-CEMUHAP
JIOCTYTI K CETH
SHEPTEeTUYECKHUX
WNuTtepner.

pecypcoB B Hellpax
mita"HeTsl U Poccun.




Jlekus ¢

3JeMEHTaMHU
Jlexuus Ne 7. HCKYCCHIL, C
Pemenue Y ’ .
HCIIOJIb30BAHUEM MynbTumenuitHas
SKOJIOTMYECKUX 3a]ad . 14 1,4
. TEXHOJIOTU ayIuTOpHsL.
HedTerazoBou
pa3BUTHUS
oTpaciu
KPUTHUYECKOTO
MBIIILJICHUS.
IIpakTH4yeckoe .
Paznmatounsiit
3aHATHE Ne7.
Marepual,
Oumncrka CTOYHBIX [IpakTrueckoe
16 KOMITBIOTED, 1,2
BOJI Ha MPEINPUATHUIX 3aHsTUE-CEMUHAP.
JIOCTYII K CETH
HedTerazoBoro
WNuTtepHer.
KOMILJIEKCa
Jlexknus ¢
Jlexkuust Ne 7. 3JIEMEHTaMH
Oxpana noys u JUCKYCCHUH, C
PEeKyIbTUBALIMS HCTIONIB30BAHMEM | 4 o MynbTumenuitHas 35
3eMelb B TEXHOJIOTU ayJIuTOpHsL. ’
He(TerasoBoM pa3BUTHS
KOMILJIEKCE KPUTHUYECKOTO
MBITIUICHHS.
IIpakTHYeckoe
3aHATHE Ne8.
OxpaHa BO3AYIIHOTO Paznarounsbrit
Oaccelina Ha MaTepual,
[IpakTueckoe
MpEeANPUITHIX 20 KOMITBIOTED, 3,5
3aHsTUE-CEMUHAP.
HedTerazoBoro JIOCTYII K CETH
KOMILIEKCa HNuTtepHer.




IIpakTnyeckoe

3ansaTue Ne 9, PaznaTounsrit
OTxompl, UX MaTepuan
AEL, [MpakTuueckoe pHaiL,
00e3BpeKUBAHHE U 2 16 KOMITBIOTED, 3,5
3aHsSTHE-CEMUHAP.
YTHJIN3aLHUs B JIOCTYI K CETH
HeTerazo0BoM WnTtepHer.
KOMIUJIEKCE.
IIpakTHYeckoe
3ansaTue Nel( PazpgaTounsrit
Mogayas 2. KommiekcHoe Marepual,
IIpakTueckoe
MaremaTtuveckoe HCIIOTb30BaHHE 4 10 KOMIIBIOTED, 1-5
3aHSTHE-CEMUHAP.
MoO/1eJIMPOBaHNe CBIPBEBBIX U JIOCTYT K CETH
TEeXHHYECKHX CHCTEM. | SHEPreTHYCCKUX WuTepHer.
pecypcoB
Pa3zpgaTounsiit
MaTepHan
Jlexuwust B hopme ’
2 H (bop 20 KOMIIBIOTED, 1,3
VYnpasnenue JIUCKYCCHHU.
JIOCTYT K CETH
XUMHYECKUMH,
HNHurepHer.
He(pTeXUMHYECKUMU
MIPOU3BOJICTBAMHU C
TTO3UIINH OXPAHBI CobecenoBanue-
OKpYKaroIen Cpeibl 9 [IpakTuueckoe 3aIuTa
3aHSTHE-CEMUHAP. 1a00paTOPHBIH
pabot
16 | 24 | 32
HUTOIO: 180 252

72




5. Kpurepuu v HOpMBbI TEKYLIEr0 KOHTPOJISI M IPOMEKYTOYHOH aTTeCTAlluN

@DOpMBI TEKYIIETO KOHTPOJIS

YcnoBus JOITYyCKa

Kpurepuu u HOpMbI OLIEHKH

[Tocewenue «3a4TEHO» OTBeT Ha OAMH BOIIPOC II0 TEME MOYJIS.
CoOecenoBanue NPAKTUYECKUX  3aHSITHUH-
CEMHHAPOB «HE 3aYTCHO» OTcyTcTBHE OTBETOB HA BOIIPOCHI.
«BALTCHO [IpaBunbsHO opopmieHHslld oTueT. OTBET Ha
CobecenoBanue - 3a11UTa Hanuune  ordyetoB 1o BOIIPOC IO TEME JIADOPATOPHOU PabOTHI.

1abopaTOPHBIX PadoT.

71a060paTOPHBIM paboTaMm.

«HC 3a4YTCHO» OTCYTCTBI/IC OTBCTOB Ha BOIIPOCHI.

dopma npoBeneHUs
MIPOMEKYTOUYHOU
aTTeCTalluu

VYcnoBus nomycka

Kpurepun u HOpmbl OLIEHKH

Dk3ameH (YCTHO)

Hanunuune «3aureHo»
10 IBYM MOZYJISIM
JUCIUATUINHEI.

«OTIIMYHO BBICTABIIACTCS CTYJCHTY, €CITU IK3aMEHYEMbIN
MPaBUIbHO, YETKO U B MIOJHOM O00BbEME
U3JI0KUJT TEOPETUIECKUI MaTepHrall, IPOsIBUB
TIOJTHYIO CAMOCTOSITEIIbHOCTh U TBOPYECKHIA

MOJIX0J] NP OOOCHOBAHUHU YTBEPIKJICHUH.

«XOPOIIO» €CJIM OTBET B I1€JIOM OTBEUYaeT TPEOOBAHUSIM K
OIIEHKE "OTIMYHO", HO MPOBEPSIEMBIIl TOIMyCKal
OT/I€JIbHbIE HETOUYHOCTH, BbI3BaJ
HEO0OXOMMOCTD JTOTIOTHUTEIHHBIX
(YTOUYHSIIOIIMX) BOMPOCOB U JIajl HA HUX

IMPpaBUJIbHBIC OTBCTHI.

«KYAOBJICTBOPUTCIBHO»

€Cimn HpOBCpHCMBIﬁ IMOKasaJl IIpyu OTBCTEC 3HAHUSA
OCHOBHOTO y‘{€6HOFO Marcpuajia, HO




3aTpyAHAJICA MIOATBEPANUTL TCOPCTHUUCCKHUC
IMOJIOKCHUA KOHKPCTHBIMU IIPUMCPAMU UJIH
000CHOBAThH HX, JOKJIaAbIBAJI MaTCpHaJl
HCIOCTAaTOYHO YCTKO, MHOI'1a Tp€6OBaJ'I
HaBO/SIIIMX BOITPOCOB.

«CHCYIOBJICTBOPUTCIILHO»

HC MOXXCT OTBCTUTH HM HA OJJMH BOIIPOC.




6. Kputepun u HOpMBbI OLIEHKH KYyPCOBBIX PadoT (IIPOEKTOB)
([lannwiii pazoen He npedycmompen yueOHbiM NIAHOM)

7. IlpuMepHasi TeMATHKA NMUCbMEHHBIX PadoT (KypCcOBbIX, pedepaTosB,

KOHTPOJILHBIX, pACYeTHO-TPpa(pueCKux u ap.)

(Hannolii pazoen e npedycmompen y4eOHvimM NiaHoOM)

8. Bonpocsl Kk 3k3aMeHy

Ne i/ Bonpocsbl

1. ®dopmbl BO3JEICTBHS Y€I0BEKA HA IPUPOJY.

2. [TpupoiHbIe pecypchl U IPUPOIHO-PECYPCHBIN OTEHIIMA TEPPUTOPHUHU.

3. [Tpupononons3oBanue  kak  chepa  OOIIECTBEHHO-TMOIUTUYECKOM
JESATEIbHOCTH U MPUKIIAIHAsl HayyHasl AUCLHUIUIMHA, €€ O0BEKT, CYOBEKT U
3aJlayu.

4. OCHOBHBIE BOMPOCH U MPOOJIEMBI, KOTOPhIE PACCMATPUBAIOTCS B paMKax
IPUPOIOTIOTH30BAHUSI.

S. [IpocTpancTBEHHAs U BpEMEHHAs OpraHu3anusi onocdepsl.

6. OKOJOrM4eCKHe KPU3HUCHI: MPUYHUHBI U MOCIEICTBUSI.

7. [TonsiTue o mnpupomHbix pecypcax u ux Buzgax. Kiaccupukauuu
IPUPOJIHBIX PECYPCOB.

8. [Tpupomonons30BaHUE: CYNTHOCTH MOHATHS. [IpUHIUTIBI parMOHATBHOTO
IPHUPOIOTIOTH30BAHUSI.

Q. DKoJIornYecKue mpooaeMbl HepTera3oBol OTpaciiu.

10. MuHepaibHbIe PECYPCHI.

11. OTx0/1pl, UX KJIaCCU(pUKAITHSI.

12, O06e3BpeKMBAHNE U YTHIIU3AIUS OTXOJA0B HEPTEra30BOM KOMILIEKCE.

13. buosiornueckue pecypcsl.

14, CranmapTel, HOPMaTUBbI U JTUMUTHI.

15. MeToasl  aIMUHUCTPATHBHO -  MPAaBOBOTO  B3aUMOJICHCTBUS  C
MOTEHIIUATBHO BO3MOKHBIMH ~ HApYIIMTEISIMH  OKOJOTHMYECKOTO
paBHOBECHS

16. [Tokazarenn  OLIGHKM  OPUPOJHOTO U MPUPOAHO-TEXHOTEHHOTO
BO3/JICHCTBHS HA OMOTUYECKYIO COCTABJISIIOIIYIO SKOCUCTEM.

17. Kputepun o1ieHKM NpUPOTHOTO U MPUPOAHO-TEXHOTC€HHOTO BO3ICHCTBUS
Ha a0MOTHYECKYIO COCTABJISIOLIYIO SKOCHUCTEM.

18. PykoBoJICTBO mpolieccOM pecypcomnob30BaHUsl M MPUPOJOOXPAHHOU
JESITEJIbHOCTBIO.

19. Hepapxuueckre ypoBHU yNnpaBieHUs, PYHKIUHN LEHTPAIbHBIX U MECTHBIX
OpIaHOB.

20. [Tonsitue 06 oxpane mpuponbl. O0BEKTH 0XpaHbl. OXpaHa MPUPOIBI KaK

H@O6XOI[I/IMOC YCJIIOBHUC PAIMOHAJIBHOTIO HCIIOJIb30BAHNA CCTCCTBCHHBIX




pecypcoB.

21,

[Tpupoaomnonas30BaHue: CYITHOCTD MOHATHA. [[pUHITUTIBI palliOHAIBHOTO
MPUPOOIIOIK30BaHNs. KOHIIEHS pecypCHBIX ITUKIIOB U €€ 3HAUCHHEC
JUTSI OITUMM3AITMST 0OMEHA BEIIECTB MEXK Ty OOIIECTBOM M MPUPOJIOM.

22,

[IpuHIMOBI  OXpaHbl MOPUPOABL: MNPOPUIAKTUYHOCTh, KOMILIEKCHOCTD,
MOBCEMECTHOCTh, TeppUTOpUaIbHas qudPepeHInpoOBaHHOCTh, COYETAaHUE
TEXHUYECKUX CPEJICTB 3aIIUTHI C CAMOCOXPAHEHUEM MPUPOHBIX CUCTEM.

23.

Bonausie pecypcebl. O01ias xapakTepucTHKa UCIIOJIb30BaHUS.

24,

OKojoruueckre MpoOJemMbl BOAHBIX PECYpCOB: HCTOIIEHHE BOJHBIX
pecypcoB, TmpobiieMa UYMCTOM BOABI Ha IulaHeTe. [IpuHIMIBI
PalMOHAJIBHOI'O MCIOJIb30BAHMSI BOJIHBIX PECYPCOB.

25,

PGCYpCBI Mopeﬁ 1 okeaHoB. (OCHOBHBIC IIPUYHMHBI W IIOCJIICACTBHUA
3arpsA3HCHUA BOJ Mopeﬁ H OKCaHOB, HCTOIICHHUC PCCYpPCOB. HYTI/I )51
MCTOAbI pCHICHU S HpO6JI€M.

26.

DKOJIOTHYECKHE TIPOOJIEMBI, CBSI3aHHBIC C MCITOJIb30BAHHEM MHHEPATbHBIX
PECYPCOB.

217,

BHenpeHue NpUHIMIOB PAMOHAIBHOIO MOTPEOJIEHUS MHUHEPAIbHOTO
CBIPbSI.

28.

JlecHbie PECYPCHI. O6ma;1 XapaKTCPUCTHUKA UCIIOJIb30BaHU .

29,

3emMenbHbIE pecypcebl. O01as XxapakTepUCTUKA UCTIONb30BaHUS.

30.

AJIMUHUCTPATUBHO-TIPABOBBIE MEXaHU3MBI YIIPaBJICHUSA
IIPUPOJOOXPAHHOMN AEATEIBHOCTHIO.

31.

PykoBOACTBO MpoOLECCOM PECYPCOINOIb30BaHUS M MPUPOJIOOXPAHHON
JeSATEIbHOCTHIO.

32,

Konuenius 3k010ruu4ecKkon MoJUTUKH B XUMUYECKON OTPACIIH.

33.

AHTPOTIOT€HHOE BO3/ICHCTBUE HA OKPYKAIOIIYIO CPEIy: ATalbl, OCHOBHBIC
HaIpaBJICHUS BO3JIEUCTBUS Ha Ouocdepy COBPEMEHHOTO YEJIOBEKa,
TPYNIBI HCTOYHUKOB BO3/ICHCTBHS.

34,

DKOJIOTHUECKHE KPU3UCKI: ITPUYHHBI U ITIOCJICICTBHA. TCH)ICHI_II/II/I B
HN3MCHCHHUHN OTHOIMICHHUA YCJIOBCKA K IIPUPOAC.

35.

Metonbl U cpeactBa mnepepadbOTKH, OOE3BPEKUBAHUE U 3aXOPOHEHHE
OTXOJIOB

36.

DOpMUPOBAHNE TEXHOTCHHBIX MECTOPOKICHUN

37.

Oco6eHHOCTH pa3pabOTKU TEXHOTEHHBIX MECTOPOKICHUM

38.

JloctonHcTBa, HeAocTaTku, 3(M()EKTUBHOCTH OCBOCHUS TEXHOTECHHBIX
MECTOPOKICHUN

39.

O heKTUBHOCTh KOMILIEKCHOTO UCTIOIB30BAHMS MUHEPAJIBHBIX PECYPCOB

40.

[Ipuponnsie pecypCsl U MPUPOAHO-PECYPCHBIN TOTEHIIAAI TEPPUTOPHH.

41.

[Ipuponononbs3oBanue  kak  chepa  OOUIECTBEHHO-TIOJUTUYECKON
NeATEeTLHOCTH M MPUKIIATHAS HAy9IHAs TUCIUIUINHA, €€ 00BEKT, CYOBEKT U
3aJ1a4yu.




42.

OcHOBHBIC BOIIPOCHI " HpO6JI€MI>I, KOTOPBIC paCCMATPUBAIOTCA B paMKax
IPpUPOAOITIOJIb30BAHNA.

43.

[IpocTpancTBEHHAs U BpeMEHHAas Opranu3aius 6nocdepsl.

44,

KauecTBeHHbIC IMOTCPH IOJIC3HBIX NCKOITACMbIX

45.

KonuuecTBeHHBIE IMOTCPH IMOJIC3HBIX NCKOITACMbIX

46.

KommekcHoe ucnoiabr30BaHue ,ZIO6I>IB8,CMOFO MUHCPAJIBHOT'O CBIPbA

47

[lonsiThe O TWPUPOMHBIX pecypcax W uX Bumgax. Kriaccubukammm
MIPUPOJHBIX PECYPCOB.

48

OxpaHa " PadlOHAJIbHOC UCITIOJIb30BAHUC 3CMCIIBHBIX PCCYPCOB

49

OcHoBHBIE HaIpaBJICHWA OXpPaHbl U PAalHOHAJIbHOT'O MUCITIOJIb30BAHUA HEAP

50

HpaBOBBIC N OpraHu3allMOHHBIC BOIIPOCHI OXpPAaHbI M PALOUOHAJIBHOI'O
HCIIOJIB30BAHMA HCAP

9.

q)OH)I OLCHOYHBLIX CPEACTB 1JIfl IPOBCACHNA HpOMe)I(yTO‘IHOﬁ

aTrecralnmmu oﬁyqamumxcn o AMCIOMIIJIMHE

9.1. ITacopTt ¢oHIa OLIEHOUYHBIX CPEICTB

Kon
Ne KonTposmpyembie pa3aeibl KOHTPOJIMPYeMOM HaumeHoBaHue
n/n (TemMbl) TUCHMILITHHBI KOMIIeTEeHIIUN (HJIH OLICHOYHOI'0 CPeACTBA
ee YacTH)

1 Monyis 1. OIIK-3 Co0OecenoBaHue.

CobecenoBanue-3amnura
2 Mogyns 2. I1K-2 A i

71a00paTOPHBIX padoT.

9.2. IIpeacraBiieHne OLIEHOYHOTO cpeacTBA B (poHIe€.
Bonpocsl o MoayJ110 TUCHMILIUHBI:

Ne n/m ‘ Bonpocsl
Moayas 1.

1. | I[IpupoaHbie pecypchl U IPUPOIHO-PECYPCHBIA MOTEHIIMAT TEPPUTOPHUH.

2. | llpupomomonp3oBanne Kak cdepa  OOIMIECTBEHHO-TIOJIUTUYECKOMN
JesTeIbHOCTH U NMPUKJIaJAHAas Hay4YHas IUCUUIUIMHA, €€ 00BEKT, CyOBEKT
U 3aJ1a4H.

3. | OcHOBHBIE BOIIPOCHI U MPOOJIEMBI, KOTOPBIE PACCMATPUBAIOTCS B paMKax
IPUPOIONOIb30BAHMSL.

4. | IlpocTpaHCTBEHHAasl U BpEMEHHAasi opraHusanusi Ouocdepsl.

5. | DKOJIOrMYeCKHe KPU3UCHI: IPUYUHBI U MOCIEICTBUSL.

6. |llonsitTne o mnpupoaHBIX pecypcax u ux Bujax. Kmaccudukanuu




OPUPOIAHBIX PECYPCOB.

/. | BoaHble pecypchl.

8. | MuHepasibHbIe PECYPCHI.

9. | JlecHble pecypchl.

10. | 3emenbHBIC pECypCHI.

11. | buonoruueckue pecypcesbl.

12. | CtangapTbl, HODMATUBHI U JINMUTHI.

13. | Meroasl aIMUHUCTPATUBHO - TMPABOBOTO  B3aUMOJICUCTBUS  C
NOTEHIIMAIBHO  BO3MOKHBIMH ~ HApYIIUTEISIMH  SKOJOTUYECKOTO
paBHOBECHUS

14. | Tloka3zarenu  OUEHKM MPUPOJHOTO U  MNPUPOJHO-TEXHOTEHHOIO
BO3JICHCTBHUS HA OMOTUYECKYIO COCTABJIISIIOIIYIO SKOCUCTEM.

15. | Kputepun  OHEHKM  HPUPOJHOTO M MNPUPOJHO-TEXHOTEHHOTO
BO3JICHCTBHS HA a0MOTUYECKYIO COCTABIISIFOIIYIO SKOCUCTEM.

16. | PykoBOJICTBO MPOIIECCOM PECYPCOIOJIb30BAHUA U TMPUPOJAOOXPAHHON
JESITENIbHOCTBIO.

17. | OxpaHa U pallMOHAIBLHOE UCIOJIb30BAHUE 3€MEJIbHBIX PECYPCOB

18. | OcHOBHbBIE HampaBlICHUS OXPaHbl M PALUOHAIBHOTO HCIOIb30BAHMUS
HEeAp

19. | [IpaBoBBIE W OpraHW3AIMOHHBIC BOMPOCHI OXPAaHBI U PANUOHAIBHOTO
MCIIOJIb30BaHUs HEIP

20. | KauecTBeHHBIE MOTEPHU MOJIE3HBIX UCKOTTAEMBIX

21. | KonnuecTBeHHbBIE TOTEPHU MOJIE3HBIX UCKOMAEMBbIX

22. | KoMIJIeKCHOE MCT0JIb30BaHUE T00BIBAEMOT0 MUHEPATIBHOTO CHIPhSI

23. | Yrunuzanus BCKPBIIIHBIX ITOPOJT K OTXO0JI0B 000TallSHHUS

24. | Metonbl U cpeicTBa IepepadOTKH, 0OE3BPEKMBAHHWE W 3aXOPOHEHHE
OTXOJIOB

25. | ®opMupOBaHHE TEXHOTEHHBIX MECTOPOKICHHM

26. | OcobeHHOCTH pa3pabOTKHU TEXHOTEHHBIX MECTOPOKICHUH

27. | JlocrouHcTBa, HemocTaTKd, 3(PGEKTHBHOCTh OCBOCHUS TEXHOTCHHBIX
MECTOPOKICHUI

28. | Ob(}eKTUBHOCT,  KOMIUICKCHOTO  HCIIOJB30BAaHHUS  MHHEPATbHBIX
pecypcoB

29. | [Ipupoanbie pecypchl U IPUPOTHO-PECYPCHBIN MOTEHIIMAT TEPPUTOPHH.

30. | [Ipupogononb3oBanue kak  cdepa  0OIIECTBEHHO-TTOIUTHYECKON
AESTENbHOCTH U TMPUKJIAHAS HaAyYHAs TUCIUIUIMHA, €€ 00BEKT, CyOBEKT
1 33/1a4H.

31. | OcHOBHBIE BOIIPOCHI U MPOOJIEMbI, KOTOPBIE PACCMATPUBAIOTCS B paMKax
PUPOIOTOTIH30BAHUSI.

32. | IlpocTpaHcTBeHHAasi U BpeMeHHasi opranuzanus 6nochepsi.

33. | Dkonornyeckre KPU3MChl: MPUUMHBI U TTOCIECTBUSI.




10. OoOpa3oBaTesibHbIe TEXHOJOTMH W MeETOAUYECKHE YKa3aHHUs IO
OCBOCHHUIO TMCIHUILIMHBI (Y4eOHOT0 Kypca)

[Tpu peanuzaiuu yaeOHOro Kypca AUCHUIUITMHBI HCIOJIb3YIOTCS CIIEIYIOIIHE
TEXHOJIOTHH:

— TCEXHOJIOTMS  TPAJAMIIMOHHOTO  OOYYCHMS,  BKJIIOYAIOIIas  JICKIHH,
MPAKTUYECKUE 3aHATUS-CEMUHAPBI, JabopaTOopHbIE pabOTH, KOTOPHIC
MIPEIITOJIararoT MOCIIeA0BaTEIbHOS H3JI0KCHUE MaTepralia IPeroaBaTeIIeM.
dopma TekyIero KOHTpOJsI — coOeceqoBaHHe, 3amuTa J1ab0paTOPHBIX
pabor.

MeToauveckue peKOMeHIAIMHU ISl BHITIOJIHEHNS J1a00PATOPHBIX padoT

JIABOPATOPHAS PABOTA 1
Omnpenenenue pH Boabl

OnaHO 13 BaXKHEHIIMX CBOMCTB BOJAHBIX PACTBOPOB — UX KUCIOTHOCTD (MJIH
1IEJI0YHOCTB), KOTOpasi ONpeienseTcss KOHIeHTparueii nonos H' (BomopoaHbIx
noHoB) U OH ™ (ruapokcuibHBIX HOHOB). KOHIIEHTpaIIMy ATUX HOHOB B BOJHBIX
pacTBOpax CBsI3aHbI MPOCTON 3aBUCUMOCTBIO:

[H'][OH] = Kw.

Bennunna Kw Ha3bIBaeTCs MOHHBIM MPOU3BENCHUEM BOAbI U ITPU JaHHOU
TeMIepaTrype nocTosiHHa. Yaiie Bcero nojap3yrorcs 3HaueHueM Kw npu 25 °C,
koTopoe pasro 10™*. B aGcomoTHO YncTol BOJE, He cofepiKalieii qaxe
PacTBOPEHHBIX I'a30B, KOHIIEHTpanuu nonos H' u OH™ paBHsI (pacTBop
HelTpasieH) u BennurHa Kw paBHa 10 moms/nm°. B IPYrUx ciy4yasx 3TU
KOHIIEHTPAIMK HE COBMAJAIOT: B KUCJIBIX pacTBOpax mpeobmnanaoT nousl H ([H]
> 107 monb/nm°), B menounsix — nounst OH ™ ([OH] < 107 mons/nm’). Ho nx
MPOU3BEJCHUE B JIIOOBIX BOJAHBIX pACTBOpaxX MOCTOSIHHO. [103TOMY eciii yBEeIM4HTh
KOHIEHTPALMIO OJTHOTO U3 3TUX MOHOB, TO KOHLEHTPALKs IPYroro HOHa
YMEHBIINUTCS BO CTOJIBKO K€ pas.

N3 cka3aHHOTO CIIEYET, YTO MOYXKHO OJIHO3HAYHO BBIPA3UTh KUCIOTHOCTD
pacTBOpa, yKa3aB KOHIIEHTPALMIO B HEM TOJIbKO MOHOB Bojopoaa. Hampumep, B
gucToii Boge [H'] = 107" mons/1. Ha MPAKTUKE ONEPUPOBATH TAKUMHU YHCIIAMHU

HEY00HO.



Jlst ynoOcTBa BeIpaKeHUST KOHIIEHTPAITUU BOJIOPOIHBIX HOHOB B BOJIC
WCITOJIB3YIOT BEJIMYHUHY, TIPEICTABIISIONIYIO COOOM B3ATHIN C OOpaTHBIM 3HAKOM
JECATUYHBINA JTIOTapu(PM WX KOHIICHTPALMK. ITa BEJIMUUHY HA3bIBAIOT BOJOPOHBIM
nokasatesieM u 0003HadaroT pH:

pH = —1g[H']

Omnpenenenue BenuurHbl pH BObI KMeeT O0JIbIIIOE 3HAYCHHUE TP OIICHKE
KaueCcTBa MPUPOJIHBIX BOJ, MPU OLIEHKE KOPPO3UBHOCTH BOJIbI B CUCTEMAX
MIUTHEBOTO 1 MIPOMBIIIJICHHOTO BOJOCHAOKEHHS. DTOT MOKa3aTeIb TAK)Ke BaXKECH
npu 00pabOTKe MUTHEBOM BOJIbI, TOJATOTOBKE BOJBI JJIsl TPOMBIIIJICHHBIX
YCTAHOBOK, MPU YTUJIU3AIUN OBITOBBIX U 3aBOJACKUX CTOKOB.

BennunHa KOHIIEHTpallMK HOHOB BOJIOPO/Ia B PEUHBIX BOJAX OOBIYHO
KoJiebeTcs B npeaenax 6,5-8,5; armocdepHsix ocaakax 4,6 - 6,1; 6onorax 5,5 -
6,0; oxeane 7,9 - 8,3 pH. KoHiieHTpaiusi HOHOB BOAOPO/Ia MOIBEPKEHA CE30HHBIM
KoJiebaHusM. 3umoit BermarHa pH 11t 60IBITMHCTBA PEYHBIX CHCTEM COCTABJISAET
6,8 - 7,4; netom 7,4 - 8,2.

Ha Benmmunnay pH 1MOBepXHOCTHBIX BOJI BIMSIET COCTOSTHUE KapOOHATHOTO
PaBHOBECHS, UHTEHCUBHOCTD MPOIECCOB (POTOCUHTE3A U pacliajia OPraHMIeCKUx
BEIIIECTB, COJIEP’)KAaHNE T'YMYCOBBIX BEIIIECTB.

Jlns onipeniesieHus: BeMMYuHbI pH CyIIeCTBYIOT 1Ba OCHOBHBIX METO/IA:
KOJIOPUMETPUYECKUN U TOTEHIUOMETPUUYECKU .

KOﬂODuMemDMLleCKUZZ Memoo OCHOBAaH Ha M3MEHEHHUU OKpPaCKu MHAMWKATOpa,

00aBJIIEHHOTO K HCCIIEyEMOMY PacTBOPY, B 3aBUCUMOCTHU OT BenmuuHbl pH. OTOT
METO/1 HEIOCTATOYHO TOYEH, TPEOYET BBEICHUS COJIEBBIX M TEMIIEPATYPHBIX
MOMNPABOK, 1a€T 3HAYNUTEIbHYIO IOTPEIIHOCTD [TPX OYEHb MAJION MUHEPAIU3ALNH
uccienyeMoit Bojabl (MeHee 30 mr/i) u npu onpenenennu pH okpailleHHbIX U
MYTHBIX BOJA. MeTO/ HENb3sl NPUMEHSTh ISl BOA, COACPKALINX CUIIbHbBIE
OKHCIIUTENN WIN BOCCTaHOBUTENH. Mcronb3yercss 00bIYHO B 3KCTIEIUIIMOHHBIX

YCIOBUAX U JJIA OPUCHTUPOBOYHLIX OHpeﬂeﬂeHHﬁ.



Iomenyuomempuueckuii memoo ocHOBaH Ha uzMepenuu IJ1C anekTpogHoN

CUCTEMBI, COCTOSIILIEN U3 HHAUKATOPHOTO AJIEKTPOJA U SJIEKTPOIA CPABHEHHS.
DIEKTpO]I CPaBHEHUS MHOTIA HA3bIBAKOT BCIIOMOTATEIbHBIM JIEKTPOJOM.

DIIEKTPOJI IPEACTABIAECT COOOM CTEKIISIHHYIO TPYOKY C BBIIYTHIM Ha €€
KOHIIE IIAPUKOM C OY€Hb TOHKOW CTEHKOM, B KOTOpYIo 3asuTa cycnensust AgCl B
pactBope HCl u norpy>xena cepebpsiHast mpoBosioka. Takum oOpa3oM, BHYTpU
TPYOKH C MIAPUKOM HAaXOIUTCS XJIopcepeOpsaHbIit anekTpo. s usmepenus pH
CTEKJISIHHBIN 3JIEKTPO/I TOTPYKAIOT B UCIIBITYEMBIl paCTBOP (TEM CaMbIM HE BHOCSA
B HEI0 HUKAKHUX ITOCTOPOHHUX BELIECTB). B 3TOT %e pacTBOp HANpsIMyIO WK Yepe3
ANEKTPOIUTUUECKUI KITIOU MTOTPYKAIOT 3JIEKTPOJ CPABHEHHS.

Takum 006pazom 0OpaszyeTcs raibBaHUYECKHI JIEMEHT, COCTOSIIUHN U3
XJIOpCEPEOPSHHOTO AIEKTPOA U 3JEKTPOIa CpaBHEHUs. B momyyeHHol cucteme
HEPEHOC 3JEKTPOHOB OT XJIOPCEPEOPSHHOTO AMEKTPOA K IIEKTPOAY CPaBHEHUS,
MIPOUCXOIAIINAN MO/ IEUCTBUEM HENOCPEACTBEHHO U3MEPSIEMOU Pa3HOCTH
MOTEHIMAJIOB, COMPOBOXKAAETCS IEPEHOCOM 3KBUBAJIEHTHOI'O KOJMYECTBA
MIPOTOHOB M3 BHYTPEHHEW YaCTH CTEKJISIHHOTO 3JIEKTPO/Ia B UCIBITYEMBIN PACTBOP.
Ecny cuuTaTh KOHLEHTPALUIO HOHOB H' BHYTpH CTEKIISIHHOTO 3IIEKTPOIa
MOCTOSTHHOM, TO n3mepsiemast DJIC sBisieTcst GyHKIIMEH TOJIBKO aKTUBHOCTH MOHOB
BOJOpoAa, T.€. pH nccnenyemoro pacrsopa.

Cpeocmea uzmepenuii, nocyoa, peakmugvl u Mamepuaivl

1. Monomep ¢ norpemHocTbio u3mepenus pH, He npessimatonieit 0,1 en.
pH.

2. Becwl n1abopaTopHbIe TEXHUYECKHE C MOTPELIHOCTh B3BEIIMBAHUS HE
6omee 0,001 r.

3. KosiOb1 MepHBIe CTeKIISTHHBIE BMeCTUMOCTRIO 1000 oM.

4. CTakaHbl CTEKIISHHBIC JTAbOPaTOPHBIE BMECTHMOCTBIO 100 cv’.

5. ByTbIu CTEKJISIHHBIE WM HOJUATUIICHOBbIE CBETOHEMPOHUIIAEMBIE
BMECTHMOCTBIO 0T 150 10 1000 cm® st otOopa po0 1 XpaHEHUs PaCTBOPOB.

6. CtangapT-TuTp: Kanui terpaokcanar (pH = 1,68).



7. Crangapt-TuTp: Kaiuil nuruapodocdart, Hatpuit MoHoruapodocdar (pH
= 6,86).
8. Crangapt-TuTp: HaTpuii TeTpodopar (pH = 9,18).
9. Kanus xnopu.
10. Boga quctriuiipoBaHHasl.
11. bymara ¢unbTpoBaibHas 1abopaTopHasi.
. Iloozomoeka Kk eévtnonnenuro uzmepenuil

[TonroToBKy HOHOMEPA U 3JIEKTPOJOB K padOTE NPOBOJASAT B COOTBETCTBUU C
TpeOOBAHUSIMU, IPUBEICHHBIMU B MHCTPYKIMU 1O SKCILTyaTallud HOHOMEpa U B
NAacropTax Ha 3JIEKTPOIbI.

2.2. Temnieparypa aHaIM3UPYEMBIX POO U TPaTyHPOBOUYHBIX PACTBOPOB HE
J0JKHA pa3nudatbes Oonee, yeM Ha 3 °C. [IpoOy nepen namepeHueM
TEPMOCTATUPYIOT WM UCIIOIB3YIOT HOHOMED B PEKUME TEPMOKOMIICHCALIMH.

2.3. [IpurotoBieHue pacTBOPOB.

2.3.1. Ins rpagyupOBKHA HOHOMEPA MIPUMEHSIOT 00pa3LoBbie OydepHbIe
pPacTBOPHI, IPUTOTOBJIEHHBIE U3 CTAHAAPT-TUTPOB COIIACHO MHCTPYKIMU IO UX
MPUMEHEHUIO.

2.3.2. HachIleHHBII pacTBOP Kajaus XJIOpUIA Uil 3al0JTHEHUS 3JIEKTPOIa
CpPaBHEHHUS.

Ha texnuueckux Becax B3BemuBaroT (37,0+0,01) r kanus xymopuaa,
pacTBOPSIOT Ipu HarpeBaHuu B 100 M1 AUCTUIIIMPOBAHHOMN BOJIBI M OXJIAXKIAIOT.

2.4. 'panynpoBKy HOHOMEpA OCYLIECTBISIOT HE MEHEE JIBYX Pa3 B HEJICIIIO
HE MEHEee, UeM 10 TpeM pabounm 3TasioHam (OydepHbIM pacTBOpaMm) ¢
HOMUHaJIbHBIMU 3HaueHusiMu pH = 1,65; 6,86; 9,18 npu (25+1) °C. [Ipouenypa
IpayrpOBKH OMKCAHA B UHCTPYKIMHU MO IKCIUTyaTallud HOHOMEDA.

Buvinoanenue uzmepenuii

[TpoOy HanuBaroT B cTakaH BMeCTUMOCTHIO 100 M1, U3MEPSIOT TEMIIEpaTypy
pacTBopa U Mpu He0OXOAUMOCTH TepMOCcTaTupytoT. [Ipu mpoBeaeHnn aHanusa
HEMOCPEACTBEHHO Ha MeCTe 0TOOpa nmpo0 AJisi M3MEPEHHUH UCIIONIB3YI0T HOHOMED B

PEKUME TCPMOKOMIICHCAILIUH.



[Torpyxar0T B pacTBOp U3MEPUTEIBHBIN IEKTPOJ U JEKTPOJ CPABHEHUS U
m3MepsaroT 3HadeHue pH. Ilocie kaxx1oro u3aMepeHust 3MEKTPOIbl TPOMBIBAIOT
JTUCTUITUPOBAHHON BOJION M OCYIIAlOT (PUIBTPOBAIIbLHOM Oymaroi. [{ims kaxkmon
POOKI MPOBOJIST JIBA MAPAJLICTBHBIX OTIPEICICHUS.

Buviuucnenue u oghopmnenue pezyromamos uzmepenuii

3a BenuuuHy pH nprHUMAOT OKa3aHusl, CYUTHIBAEMbBIE C HHINKATOPA
npudopa. 1o pe3ynbraram IByX MapajulebHBIX ONPEAEIECHUN PACCUUTHIBAIOT
cpenHee apupmernueckoe 3HadeHue pH:

pH = (pHy + pH,) / 2

OKOHYATENBbHBIN PE3yIbTAT aHATN3A IPEACTABISIOT B BUIE:

pH £ A,

r7e = A - rpaHuIa TOrPeIHOCTH pu BepositHocTu P = 0,95 (= A=0,1).

JIABOPATOPHAS PABOTA 2

OmnpenesieHue B3BelIEHHBIX BelIECTB

B3BelienHbie TBEpIbIE BEIIECTBA, MPUCYTCTBYIONINE B IPUPOIHBIX BOJAX,
COCTOSIT W3 YaCTHII TJIMHBI, ITIECKa, WJIa, CYCTICHIUPOBAHHBIX OPTaHUICCKUX U
HEOPTaHWYECKUX BEIIECTB, TUIAHKTOHA U IPYTUX MUKPOOPTAHU3MOB.
KoHmeHTpaIus B3BEIICHHBIX YaCTHII CBSI3aHA C CE30HHBIMU (haKTOpaMH | C
PEKMMOM CTOKA U 3aBUCHT OT TasHUS CHETa, TIOPO/I, CIIAraroIINX PycClio, a TAKKe
OT aHTPOTIOTEHHBIX (PaKTOPOB, TAKUX KAK CEITLCKOE XO35HUCTBO, TOPHBIC
pa3paboOTKu U T.1I.

B3BelieHHbIe YacTUIIBI BAUSIOT HA TPO3PAYHOCTH BOJIBI M HA
MIPOHUKHOBEHUE B HEE CBETA, HA TEMIIEPATYPY, PACTBOPECHHBIE KOMITOHEHTHI
MOBEPXHOCTHBIX BOJI, aICOPOITMIO0 TOKCHYHBIX BEIIECTB, & TAKXKE HAa COCTaB U

pacnpeneneHne OTI0KEHUN U Ha CKOPOCTh 0caakooOpazoBanus. Boma, B koTopoi



MHOT'O B3BEIIEHHBIX YaCTHII, HE MOJIXOAUT JIJI1 PEKPEALIMOHHOTO UCIIOIb30BaHUs
10 SCTETHUYECKUM COOOPAKEHUSIM.
Memoo uzmepenusn

['paBuMeETpHUYECKHI METOJ ONPEAECIECHNS] MACCOBOM KOHIIEHTPALIUU
B3BEIICHHBIX BEILIECTB OCHOBAH Ha (GUIBTPOBAHUM MTPOO BOJBI yepe3 GUIbTp C
nuamerpom nop 0,45 MKM M B3BEIIMBAaHUU MOJTYYEHHOT'O OCaJIKa Mociie
BBICYIIIMBAHUS €0 JI0 TOCTOSIHHOM MacChI.
Omoéop u xpanenue npoo

[TpoOs1 BOIBI AJ1s1 ONIpEIETICHUS B3BEIICHHBIX BEIIECTB MOMEIIAIOT B
CTEKJISTHHYIO WJIU TOJIMATHIICHOBYIO Ttocyay. [Ipu oTOope cneayeT nzderathb
nonaaanus B IpoOy HePTSIHOM MIECHKH, Macell U )KUPOB.

[TpoOs1 BOMBI AJ1s1 ONIpeIeiICHUS B3BEIIICHHBIX BEIIECTB HE KOHCEPBUPYIOT,
XPpaHST B XOJIOJWIbHUKE HE OoJiee 7 CyTOK.
Cpeocmea uzmepenuii, nocyoa

1. Becsl 1abopaTopHbie 2-TO Kjlacca TOUHOCTH.
. Hunuuapel MepHbIe BMeCTUMOCTHIO 100 em, 250 em, 500 em®, 1 v,
. Crakanuuku Juis B3BelIUBaHUS (OFOKCHI).
. CTaKaHbI XHMHYECKHE TEPMOCTONKHE BMECTHMOCTBIO 500 cv’,
. Yamku 6uonorunueckue Huskue (Ilerpu) nuamerpom 100-150 mm.
. DKCUKaTOP.

. llIxad cymmnbHbII 00111e1a00paTOPHOTO HA3HAYCHHUS.
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. [InuTka smmexTpudeckas.

9. YcrpotictBo 1151 GUIbTpOBaHUS TTPOO MO BAKYYMOM C UCTIOJIb30BAHUEM
MeMOpaHHBIX (PUITBTPOB.

10. ITnuner.

11. Xon01unbHHUK.

12. ByTbutu ¢ IPUTEPTHIMHU WM BUHTOBBIMU MPOOKaMu BMeCTUMOCTHIO 500-
1000 cm® 151 0TGOpa U XpaHEHHS POO.
Peaxmuewt u mamepuanut

1. ®unbTpbl MEeMOpaHHbIE JUAMETPOM 6 cM, ¢ fuameTpom mop 0,45 MxM.



2. Boga auctuminpoBaHHasl.
Iloozomoexa K ébinoIHEHUIO USMEPEHUIL

OUIBTPHI KUTISATAT B JUCTUIIUPOBAaHHOM Bojie 5-10 munyTt. Kunsuenue
IPOBOJAT 3 pasa, CuBasd MOCJE KaXA0ro pa3a BOAY U 3aMEHSA €€ CBEKEU. 3aTeM
MOMENIAIOT B yamiku [leTpu u cymiar B TedyeHue yaca B CyIIMILHOM KAy Mpu
temriepatype 60 “C. Huctbie GpuiabTpbl XpaHAaT B yanikax [letpu.

[lepen ucnonap3oBaHUEM QUIBTP MAPKUPYIOT U C TIOMOIIIBIO MMHHIIETA
MOMEIIAIOT B MAPKUPOBAHHBIN Or0KC, cymaT npu temriepatype 105 °C B Teuenun
yaca, OXJIAKJAI0T B SKCUKATOPE U B3BEUIMBAIOT OIOKC C (GUIBTPOM Ha
aHAJIMTHYECKUX Becax.

Buinonnenue usmepenuii

[ToAroTOBIIEHHBIN U B3BEIICHHBIA (DUIBTP 3aKPEIUISIOT B YCTPOUCTBE IS
¢unbTpoBanus. THIaTENbHO MEPEMEIINBAIOT TPOOY BOABI U CPa3y K€ OTMEPUBAIOT
UJIMHAPOM HE0OXOIUMBIN /Tl aHanu3a 00beM. [Iponyckatot Boy uepe3 Guibtp,
n00aBiisst €€ mopuusaMU U3 uuinuHapa. [IpucraBumii K cTeHKaM BOPOHKH 1S
(bUIBTPOBAHMS 0CAOK CMBIBAIOT HA MEMOpaHHbBIN PUIbTp mopiuei puasTpara.

[To okoHuanuu GUILTPOBaHUS QUIBTP C OCAZAKOM JIBAXK]Ibl IPOMBIBAIOT
JMCTHIUTHPOBAHHON BOJIOM TOPLUHAMH He Gosee 10 cM°, H3BIEKAIOT MHHIIETOM U3
ycTpoiicTBa uisl PUIBTPOBAHUS, TOMEILIAIOT B OIOKC, TIOJCYIIMBAIOT HA BO3/AYXE, a
3aTeM B cymmibHOM mikadgy npu 105 °C B TeueHue yaca, Mocje 4ero B3BEIIUBAIOT.
[ToBTOPSIOT pOLEAYPY CYLIKH 0 TEX MOP, NOKA Pa3HULIa MEXY B3BEILIMBAHUSIMU
oynet He 6osee 0,5 mr npu macce ocagka meHee 50 mr u 1 mr npu macce 6omee 50
MT.

Buvtuucnenue u oghopmnenue pezyromamos uzmepenuii
Bviuucnenue pe3yiomamoe uzmepeHuii Macco8oil KOHYEHMpPAuUU 636€UleHHbIX
eeujecme

MaccoByI0 KOHIIEHTPAILIMIO B3BEIICHHBIX BEIIECTB B BOE X, MI/IM CM°,
paccYUTHIBAIOT O popmyIe:

X= (mcpo' mcp) : 1000/V,

rac mq)o - Macca OroKca ¢ q)HHBTpOM C 0CaJJKOM B3BCIICHHBIX BCIIICCTB, I';



m,, - Macca 6rokca ¢ GuiIbTpoM 0e3 ocajka, T;
V- 066EM POGHITETPOBAHHOM TIPOOBI BOJBI, M .
Odghopmnenue pezyromamos
Pe3ynbrar uamMepeHuii MaccoBOi KOHIIEHTPAILIUY B3BEIICHHBIX BEIIECTB
MPEJICTABIISIFOT B BUJIC:
X £ A, Mr/le3,

+ A - TpaHHMI[A TTOTPEITHOCTH MPH BeposTHOCTH P = 0,95, Mr/am® (cM. TabiL.

1).
Tabnuna 1
JlnanazoH u3MepeHnii MacCOBOM [Toka3zaTenb TOYHOCTH
KOHIICHTPAIIMU B3BEIICHHBIX BEILIECTB, + A, Mr/mom°

MF/I[M3

oT 5 no 50 BKIIIOU. 4
cB. 50 7

JIABOPATOPHAS PABOTA 3

OmnpenesneHue Cyxoro ocTaTrka

Cyxo# 0CTaTOK XapaKTepU3yeT CONEPKAHUE B BOJAE HEJIIETYUHX
PacCTBOPEHHBIX (TJIaBHBIM 00pa30M MUHEPATBbHBIX) U OPTaHUYECKUX BEIIECTB,
TeMInepaTypa KuneHus KoTopbix npessimaet 105-110°C.
Metoa usmepeHus

I'paBuMeTprUeCcKuil METOZ ONPEIEIICHUS] MACCOBOM KOHILIEHTPALUU CyXOTr0
OCTaTKa OCHOBAH Ha B3BEIIMBAHUU BHICYIICHHOTO Ipu Temieparype 105 °C
OCTaTKa, MOJYyYEHHOTO MIPH BHIMMAPUBAHUH ATMKBOTHOW YacTH OT(QUILTPOBAHHOMN
poObI UCCIIeTyEeMOMN BOIBI.
OT10op u XxpaHeHue npood

[TpoObI BosbI AJIs ONpeIeTIeHUs: CyXoro octatka (oobemom He Mmenee 500
cM’) OMEIAIOT B CTEKIISIHHYIO HIIH TTOJMATUICHOBYIO [OCY/LY, IPEIBAPHTEIHHO

OTIOJIOCHYB OTOMpaeMOii BOAOH.



[TpoOy BOABI aHAMH3UPYIOT B ICHh OTOOPA, HE KOHCEPBUPYIOT.
CpencrBa usmepeHmii, mocyaa

1. Becnsl 1abopaTopHbie 2-TO Kjlacca TOUHOCTH.

2. llunuHapsl MEpHBIE BMECTUMOCTHIO 50 CMS, 100 CM3, 250 CM3, 500 em®, 1
M.

3. Yaiku BeITapuBaTeNbHBIE.

4. DKcukartop.

5. llIxad cymmnbHbIN 00111e1a00paTOPHOTO0 HA3HAYCHHUS.

6. bans BonsHas.

7. ByTbuM ¢ TPUTEPTHIMU WM BUHTOBBIMH NMPOOKaMU BMECTUMOCTBIO 500-
1000 cm® s 0TOOpa U XpaHEeHHUs MPOO.
PeakTHBBI U MaTepPUAJIbI
1. ®unbTpbl 00€330JICHHBIE «Oeas JICHTay.

2. Bojia tuCTUIIMpOBaHHAS.

3. Cunukarenb TEXHUYECKUH.
IoaroroBka K BBINOJHEHHUIO U3MEPEHUI

[TycThie IPOHYMEPOBAHHBIC YAIIKU BBIACPKUBAIOT B CYIIMJIBHOM IIKady
npu temneparype 105+2 °C 10 mocTosTHHOM MacChl, OXJIaX/Ial0T B 9KCUKATOPE,
B3BECILIUBAIOT.
BrinosiHeHue u3mMepeHnu

[TpodunbTpoBanHytO Yepe3 OyMakHbIN GUIBTP «Oemas JeHTa» aJTuKBOTHYIO
4acTh MPOOBI BOJIBI (coriacHo Tabsuile 1), moMemarT B IpeABapUTEIbHO
B3BEUIEHHYIO (apdOpOBYIO YAIIKY U BHITAPUBAIOT HA BOJASHOM OaHe nocyxa.

Yamky HamoJgHsIOT He 0oJiee ueM Ha ¥4 o0bema.

Tab6auna 1
Jlnana3oH MacCOBOM KOHILIEHTPALMKU CyXOro O0beEM ATUKBOTHOM YaCcTH
3
ocTaTka, MI/IM pooBl,
oM’
ot 50 1o 500 BxIIOU. 100

¢B. 500 no 1000 BKITFOU. 50




¢B. 1000 o 10000 BKITFOU. 25

[Tocne BbeImapuBaHUs BHEIIHIOK OBEPXHOCTh YAIlKU BBITUPAIOT U
MOMEIIAIOT B CYIIMIIBHBIN mKad, HarpeToii 10 10542 °C Ha 3 yaca, oXJIaXKJaloT B
AKCUKATOPE, B3BECIIMBAIOT. BrICyIIMBaHMe, OXIaXICHUE B SKCUKATOPE U
B3BECILIMBAHUE MTOBTOPSIOT 10 JOCTUKEHUS MIOCTOSIHHON MacChI.

OIHOBPEMEHHO BBIMOJIHAIOT JBa MapajuleIbHBIX U3MEPEHUS MacCOBOM
KOHIIEHTPALIUU CYXOT'0 OCTATKA.

Boruncienue u opopmiieHue pe3yabTaTOB U3MepPeHU
BorunciieHue pe3yjibTaTOB U3MEPEHUI MACCOBOM KOHIEHTPALIMH CyXO0ro
0CTaTKA

MaccoByr0 KOHIIEHTPALMIO CYXOro ocTaTka X, MI/IM°, BEIIHCIISIIOT 110
dbopmyie:

X= (ml- m2) - 1000/ V,

IJI€ M; - Macca Yalllky C BBICYIIEHHBIM OCTaTKOM, MT;

M, - Macca MyCTOM YalllK!, MT;

V- 00bEM aTMKBOTHI TTPOOBI BOJIBI, o,

Odopmiienune pe3yabTaToB

Pe3ynprar n3amMepeHnii MacCOBOM KOHIIEHTPALIMU CYXOTO OCTATKa
MPEJCTABIISIOT B BUJIE:

X A, Mr/ e,

rae X - cpenHee apu(pMETHIECKOE 3HAYEHUE IBYX Pe3yJIbTaTOB H3MEPEHHUIA,
Pa3HOCTh MY KOTOPBIMU HE MpeBbIIaeT Bennuuny (X; - X) < d (cM. Tad. 2);

+ A - PpaHHIA MOTPEIIHOCTH HPH BeposTHOCTH P = 0,95, mr/mm® (cMm. TabuL.

1).
TabOmuma 2
Jnarna3zoH usmepeHuu Hopwmatus onepatuBnoro | Iloka3arens TOUHOCTH
o 3
MAacCCOBOM KOHIEHTpAIUU KOHTPOJISI CXOIMMOCTH + A, Mr/am

3 3
CyXOTO OCTaTKa, MI/IM d, Mr/am




ot 50 o 200 BKIIFOU. 0,22 -X 0,19 -X

cB. 200 1o 5000 BKJIIOU. 0,10 - X 0,09 - X

¢B. 5000 mo 25000 BKITIOU. 0,04-X 0,05 -X
JJABOPATOPHAS PABOTA 4

Omnpenenenue HOHOB AMMOHUA

Ammonuii-uon (NH4+) - B mpupoaHBIX BOJaX HAKAIUIUBAETCS MPHU
pacTBOPEHHH B BoJIe Ta3a - ammuaka (NH3), oOpasyromierocs npu
OMOXMMHMYECKOM pacnasie a30TCoIEPKaLIX OPraHUUYEeCKUX COCIUHEHHHN.
PacTBOpeHHBII aMMHaK MOCTYIAET B BOJOEM C IIOBEPXHOCTHBIM U MOJI3EMHBIM
CTOKOM, aTMOC(EPHBIMH OCaJIKaMH, a TAK)KE CO CTOUYHBIMHU BojamMu. B mpupoge
oOpa3zyercs IpH pa3iIoKEHUH a30TCOIEPKALIUX OPraHUUECKUX COCIUHEHUH.
SBnsgercs 3arpsi3HUTEIEM KaK MPUPOJAHBIX, TAK U MPOMBIIUICHHBIX BO/I.

Ce3oHHbIe KOJI€OaHMsI KOHIICHTPAIIUA HOHOB aMMOHHUS XapaKTepU3yeTcs
MOHM)KEHHEM BECHOM, B MEpUOJ] MHTEHCUBHOTO Pa3BUTHUS (DUTOIUIAHKTOHA,
MOBBIIIEHUEM JIETOM MPU YCUJIEHUH MPOLIECCOB OAKTEPUATLHOTO PA3I0KEHUS
OpPraHMYECKOro BELIECTBA B IEPHOJIbI OTMUPAHUS BOAHBIX OPraHU3MOB. B oceHHe-
3UMHUI NepUoJ MOBBIIIEHHOE COAECPKaHNE HOHOB AMMOHHSI CBSI3AHO C
IPOAOJDKAIOIIEHCS MUHEpaTU3aluell OpraHnYecKuX BELIECTB B YCIOBUSIX CI1a00ro
noTpeOaeHus: GUTOTUTAHKTOHOM.

[ToBbIlIEHHAS] KOHIIEHTPALIUSI HOHOB aMMOHUSI MOXKET OBITh UCIIOJIb30BaHa B
KaueCTBE MHJIMKATOPHOI'O MOKAa3aTesl, OTPAKAIOLIETO YXYAILICHHE CAHUTAPHOTO
COCTOSIHUS BOJHOTO OOBEKTA, MPOLIECC 3arps3HEHUS] TOBEPXHOCTHBIX U
MOJI3EMHBIX BOJI, B IEPBYIO 0YEPE/Ib, OBITOBBIMU U CEJIbCKOXO3SMCTBEHHBIMU
CTOKaMH.

Metoa uzmepeHust

DoTOMETPUUECKUI METOJT ONPEIETIEHUSI HOHOB aMMOHHSI OCHOBAaH Ha

B3aMMOJICHCTBUM aMMHAKa B IIEJIOYHOM Cpelle ¢ TETPanogOMEPKypraToM Kanus. B

pe3ynbTaTe o0pa3yeTcs TeTpauoJOMEepKypraT aMMOHHSI, OKPAIIMBAIOIIUIA PACTBOP




B 3aBUCHUMOCTH OT KOJIMYE€CTBA aMMOHMITHOTO a30Ta OT KEJITOr0 A0 KpacHO-Oyporo
1[BETA.
OT100p 1 XpaHeHue nmpood

[TpoObI BOAIBI AJIs ONpeIeIEHUsI MIOHOB aMMOHHUS (00beMoM He MeHee 500
cM’) MOMEIAIOT B CTEKIISIHHYIO HII ITOJIMATUICHOBYIO [OCY/Y, IPEIBAPHTEIHLHO
OTIOJIOCHYB OTOMpPAEMOil BOIOM.

Ecnu onpesnenenne HOHOB aMMOHHUSA HE TIPOU3BOAT B JIeHb 0TOOpa MpoOHI,
TO P0Gy KOHCEPBUPYIOT H06aBieHrEM | CM® KOHIIEHTPHPOBAHHOI CEPHOIT
KHCIOTH Ha 1 qM° Bozbl. KoHCepBHpOBaHHAs Ip00a XPAHUTCS B XOJIOAMIBHIKE HE
0osee 2 CyTOK.

Cpencra usmepeHuii, mocyaa

1. ®otomeTp.

2. pH-meTp.

3. Becol 1abopaTtopHbie 2-TO Kjlacca TOUHOCTH.

4. Konbsl MepHBIE BMECTUMOCTHIO 50 CM3, 100 CM3, 500 CM3, 1000 cm®.

5. Konbbl IITOCKOIOHHBIE BMECTHMOCTBIO 500 cM”.

6. [TunieTku rpagyupoBaHHbIE 2 KJlacCca TOYHOCTH BMECTUMOCTHIO | cm®, 2
CMS, 5 CMB, 10 oM,

7. TIUMETKY ¢ OHOM METKOM 2 KJIacca TOYHOCTH BMECTHMOCTBIO 5 cMm®, 25
CMS, 50 o,

8. CTakaH4MKH )15 B3BEITUBAHUS (OIOKCHI).

9. Anmapat a1 0ObIKHOBEHHOM MEPEroHKH (K0J10a KpYTrioJOHHAs
TEPMOCTOMKasi BMECTUMOCTHIO 500 CM3, KaruieyJIOBUTEIb C OTBOAOM,
XOJIOWJIBHUK C MIPSIMOUN TPYOKOH U K0y10a MII0CKOJ0HHAs BMECTUMOCTHIO 400
).

10. Boponka naboparopHasi CTeKIsTHHAsS 111 (PUIbTpOBAHUS JUAMETPOM 56
MM.

11. CtakaHbl XUuMHUUYECKHE TEPMOCTOMKHE BMeCTUMOCThIO 100 CMS, 2000

3
CM .



12. Tlocyna moMMATUIICHOBAS WJIA CTEKIISTHHASI JIJIsl XpaHEeHUS pod u
PEaKTUBOB C MPUTEPTHIMH U 3aBHHYUBAIOIUMUCS MPOoOKamMu BMeCTUMOCTHIO 500-
1000 cm”.

13. IlnuTka 35exkTprUecKas.

14. KonbGonarpepareb.

15. XonoauibLHUK.

PeakTHBBI U MaTepUAJIbI

1. l'ocynapcTBeHHBIN cTaHIAPTHBINA 00pasell cocTaBa BOJHOTO pacTBOpa

nonoB ammonus (I'CO).

. PeaktuB Heccrnepa.

. Kanuii-Hatpuit BUHHOKUCIIBIN 4-BOAHBIN (CETHETOBA COJIb).
. Kanuit pochopHoKUCIIBIN 0THO3aMEILICHHBIH.

. Kanuit hocopHokuCIIBIi 1BY3aMeleHHBIH.

. Hatpus ruipookucs.

. Kanus ruapookucs.
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. Kucnora 6opnas.

9. Kucnora cepHas KOHIEHTPUPOBAHHAS.

10. ®unbTpel OyMaXkHBIC 00€330JICHHBIC «Oeyas JICHTay.
11. Boga quctriuiupoBaHHasl.

IHoaroroBka K BBINOJHEHUIO U3MEPEHU I
IIpuroroB/ieHre pacCTBOPOB U PEAKTUBOB

1. PacTBOp CErneToBoil Cou.

50 r cerHeToOBOM COM (Kanuii-HATPUI BUHHOKUCIIBIN 4-X BOJIHBIN)
MOMEIIAIOT B CTAKaH, PACTBOPSIOT B HEOOJIBIIIOM KOJTUYECTBE O€3aMMHUAYHOMN
BOJIbI, IIEPEHOCST B MEPHYIO KOJIOY BMeCTUMOCThIO 100 cM®, TOBOJISAT 10 METKH
6esammuauHoil Bomoii, mpubasisiot 0,2-0,5 cM® peakrusa Heccrepa. Pactsop
MPUMEHSIIOT MOCIIE€ OCBETICHUS.

2. bydepnsiit pactBop pH 7.4.
14,3 r xanus HocHOpPHOKUCIOTO OAHO3AMEIICHHOTO U 68,8 T Kaus

(b ochOpHOKHCIIOTO ABY3aMELIEHHOTO TTOMEIIAIOT B CTAKaH, pACTBOPSIOT B



HEOOJIBIIIOM KOJIMYECTBE O€3aMMHAYHON BOJBI, IEPEHOCAT B MEPHYIO KOJIOY Ha
1000 M, 1oBOAST 10 METKH Ge3aMMUAYHOM BOION.

3. Ilornomaronuyi pacTBop.

40 r 60pHOI KUCIIOTHI IIOMEIIAIOT B CTaKaH, pPACTBOPSIOT B HEOOIBIIIOM
KOJIMYECTBE 6€3aMMHAYHOMN BOJIbI, IEPEHOCAT B MEPHYIO K010y Ha 100 cv® i
JIOBOJIAT IO METKU O€3aMMUAYHOI BOJIOM.

4. PacTBOp ruApOKCcHUAa HATpUs U KapOoHaTta Hatpus, 1,5%.

1,5 r ruapokcuna Hatpus u 1,5 r kapboHnarta HaTpus pactBopsitoT B 100 oM’
JVCTWJIMPOBAHHOM BOJBI. XPAHAT B MOJIUITHUIEHOBOMU MOCY/IE.

4. bezamMuauHas Boja.

K1 I[MS TUCTUITUPOBAHHOMN BOBI 100ABIISIOT 1 oM’ 1,5% pactBopa
TUJPOKCHUJIA HATPUs U KapOoHaTa HaTpusi. KUIIATST B OTKPBITOM CTaKkaHe /10
yMeHbIIeHus1 00beMa BliBoe. [loyueHHy0 BoIy IPOBEPAIOT Ha HATMYUE aMMHUaKa
peaktuBoM Heccriepa n HConb3yrOT AJ1s1 HPUTOTOBIICHHS] PEAKTUBOB U
paz0apieHus mpoo6. XpaHsT B IJIOTHO 3aKPHITOM MOJUITUIICHOBOU MOCY/IE.
IIpurorosiieHne rpagyupoOBOYHBIX PACTBOPOB

I'pagynpoBounsie pacTBOpbI TOTOBAT U3 ['CO ¢ KOHIEHTpaIMel HOHOB
ammonus 1,0 mr/em®.

st mpuroToBIieHHs TpagyupoBOYHOro pactBopa Ne 1 BCKpBIBAIOT aMItyTy
I'CO u ot6uparot 5,0 cM® 06pasia MUIETKOM ¢ OTHONH METKOH BMECTHMOCTBIO 5
cM® H IIEPEHOCST B MEPHYIO KOJI0Y BMeCTUMOCTHI0 50 cM°. OGBeM B Kombe
JTOBOJSAT O METKHA 0€3aMMHAYHON BOJION U TiepeMennBaroT. MaccoBas
KOHIICHTPAILMS MOHOB aMMOHHMS B IpanyupoBo4HOM pactBope Ne 1 cocrasisier 0,1
Mr/cM°. PacTBOp XpaHST B IUIOTHO 3aKPBITOH CKISIHKE U3 TEMHOTO CTEKIIA.

JIns mpuroToBIIeHNs TPaLyupOBOYHOrO pactBopa Ne 2 mUneTkou ¢ 0qHOM
MeTKOU oTOmparoT 5,0 cm® rpalydpoBOYHOr0 pacTBopa Ne 1, momMemaroT ero B
MEpHYIO KO0y BMECTHMOCTBIO 100 cM® M JOBOST 10 METKH Oe3aMMHAYHOM
BOJI0M. MaccoBasi KOHIEHTpalKs HOHOB AMMOHUS B IPaJyHpOBOYHOM pacTBope Ne
2 coctasisier 0,005 mr/em’.

ITocTpoeHue kaauOPOBOYHOIO rpadpuka



B MepHBIE KOJIOBI BMECTHMOCTBIO 50 CM° IpafynpOBaHHBIMH ITHIIETKAMH
BMECTHMOCTHIO 1, 2, 5, 10 cM® BHOCAT 0; 0,5; 1,0; 2,0; 4,0; 6,0; 8,0; 10,0; ... 40,0
cM® TpagyHpoBOYHOro pactBopa N 2. OGBEMbI B KOIGAX JOBOISIT 0 METKH
0e3aMMHavHOI BOJI0M. MaccoBble KOHLIEHTPAlMM HOHOB AMMOHHSI B IIOJyYEHHBIX
obpasnax paBHbl cootBeTcTBeHHO 0; 0,0025; 0,005; 0,01; 0,02; 0,03; 0,04; 0,05; ...
0,2 mr NH,".

K mosrydeHHBIM pacTBOpam NpuOaBisioT 1-2 Karim pacTBOpa CErHETOBOM
COJIH, CMECh TINATEIIBHO [ePEMEIINBAIOT. 3aTeM 100aBisior 1 cm® peakTiBa
Heccnepa u cHoBa nepememmuBarot. Yepes 10 MuUHYT pacTBOp (hOTOMETPUPYIOT
MpU JJIMHE BOJIHBI 425 HM B KIOBETAaX C TOJIIMHOMN MOTJIONIAOIIETO ¢JIos 5 cM (JJis
pactBopoB ¢ copepxkanueM 0,0-0,03 mr  NH,") u 1 cM (151 pacTBOpOB ¢
conepxanuem 0,03-0,2 mr NH,") oTHOCHTENbHO AUCTHINPOBAHHON BoAbI. [
KaXXJI0M TOYKH TPagyHupOBOYHON 3aBUCUMOCTH OMPEAECIECHUE TPOBOIST ABAMKIBI.

OnHOBpEeMEHHO ¢ 00pabOTKOM IPalyHPOBOYHBIX PACTBOPOB IIPOBOIST
XOJIOCTOU OMBIT ¢ Oe3aMMHAauHOM BOIOM. M3MepeHne onTu4ecKoil mIOTHOCTH
XOJIOCTOTO OIBITA POBOAAT Takke B 00eux kKroBerax. CpeaHee 3HaUEHUE
ONTUYECKOMU MIOTHOCTU XOJOCTOIO OMNbITa BHIYUTAIOT U3 YCPEIHEHHON
ONTUYECKOM MIOTHOCTH PACTBOPOB, COJEPKAIIUX HOHBI AMMOHHSI.

CtposT rpaduk 3aBUCUMOCTH ONTHYECKOM IMIIOTHOCTH OT MacCOBOM
KOHLIEHTpallii MOHOB aMMOHHSI JIJIS1 KaXKJOr0 IUarna3oHa U3MepeHui.
BrinosiHeHue U3MepeHu

B ko110y urst oTroHa momerarot 400 cM® aHaTH3UPyEeMOii IPOGBI BOIBI
peaBapUTeNbHO NPO(UIBTPOBAHHON Yepe3 OyMaKHbIN QUIbTp «Oenast JIeHTay.
Ipunusator 25 cm° 6ybeproro pacropa (pH 7,4). B npuemunk Hammparot 50 cm®
MOTJIONIAIOIIIETO PACTBOPA M YCTAHABIUBAIOT 00bEM JKHIKOCTH TaK, YTOOBI KOHEIT
XOJIOWJIbHUKA OB MOTPYKEH B HEe, T00aBJIss TPU HEOOXOIUMOCTH
6e3ammuaunyio Boay. Otronsor 300 cM® sxuakoctn. ITocie OTrOHKH Ipody 13
KOJOBI-IPUEMHHKA [IEPEHOCAT B MEPHYIO KOJIOY BMECTHMOCTBIO 500 cM’,
IIPOMBIBAIOT TPYOKY XOJIOAMIBHUKA U KOJIOY-TIPUEMHUK HEOOIBITUM KOJINIECTBOM

0e3aMMUAYHOI BOJIbI M MPUCOEAUHSIOT MPOMBIBHYIO Boay K mipoOe. M3mepstoT pH



oJIy4eHHOTro oTroHa (mo pH-meTtpy) u npu Heo6xoaumocTu 1oBoaAsIT pH pacTBOpa
10 6,0, 3aTem pa30aBIAIOT 10 METKH O€3aMMHAYHON BOJIOW U MTEPEMEITUBAIOT.
Jlanee otouparoT 50 cM® OTTOHA B MEPHYIO KOJIOY U MPOBOIST OMPEACICHAE HOHOB
aMMOHHsI, KaK yYKa3aHo B myHKTe 5.3. [Ipn n3mepeHnn onTrudecKou mIOTHOCTH
MCIIOJIB3YIOT KIOBETHI TOJIIIMHON MOTIOMIAMIETO ¢ost | cM min 5 ¢M B
3aBUCHMOCTH OT COAEPKaHUSI MIOHOB aMMOHHS B PACTBOPE.

[Tpu ananm3e mpoOBI BOJBI BHITOIHIIOT HE MEHEE JBYX MapajlieIbHbIX
OIIPEJICIICHUM.

OIHOBPEMEHHO BBIMOJIHAIOT ABa MapajuIeIbHBIX U3MEPEHUS ONTUYECKOM
MJIOTHOCTH XOJIOCTBIX P00 ¢ O€3aMMHAvYHOM BOJIOH.
Boruncienue u opopmiieHue pe3yabTaTOB U3MepPeHU
BorunciieHue pe3yjibTaToB U3MepPEeHUII MACCOBOI KOHIEHTPAIIUM HOHOB
aMMOHMNS

1. 3HaueHne onTUYECKOM IOTHOCTH Ey, COOTBETCTBYIOIIEE KOHLIEHTPALIMHT

MOHOB AMMOHHSI B aHAIM3UPYEMOM alTMKBOTE POOBI ONIPENEISIOT 10 (hopMyie:

E,=E; - E,,
rae E; - 3HaueHue onTruieckon MIOTHOCTH aHAJIM3UPYEMOU AJIUKBOTHI
poObl, TOJIYYEHHOE B XOJI€ OIPEICICHHUS;

E, - cpennee apudmMernyeckoe 3HaU€HUE ONTUYECKOUN MITOTHOCTU XOJIOCTOM
POOHI.

2. CornacHo MoJiy4€eHHOMY 3HAUYE€HUIO ONTUYECKOM MJIOTHOCTH IO
IpayupOBOYHON 3aBUCHMOCTH HaXOST MAaCCOBYIO KOHIEHTPAIMIO HOHOB
aMMOHHSI B aHAJIM3UPYEMOU aJIMKBOTE X, MT.

MaccoByt0 KOHIEHTpAIMI0 NOHOB aMMOHHMSI B aHAIM3UPYEMOM TpoOe BObI
X’ , MI/IM®, pacCHHTHIBAIOT 110 (hOpMyIIE:

X" =X-1000-n/V,

rae X - coliep>kaHue MOHOB aMMOHUS, HallZICHHOE 10 KaJTMOPOBOYHOMY

rpaduky, mr;

. 3.
V - 06beM TIpOOBI, B3SATOM JIsS aHAIM3a, CM



n=10 - npu onpeaeneHUN C MPeIBAPUTEIBHON OTTOHKOM (T.K. AJIs aHAIHU3a

ucnons3yercs 1/10 otrona).

Od¢opmieHue pe3yJibTATOB

Pe3ynpTatr namepeHnii MacCOBOM KOHIIEHTPALIMM MOHOB aMMOHMUS

MNpeaAcCTaBsIlOT B BUAC!

X £A, Mr/z[M3,

rae X - cpennee apudMeTHUECKOE 3HAUYEHHE JIBYX PE3YIbTaTOB H3MEPECHHMIA,

Pa3HOCTb MEXKy KOTOPHIMU HE MPEBBINIAET BeMUUuHy (X; - Xp )<r-(X; +

X, ) /200 (cm. Tabm. 1);

+ A - TpaHHI[A TTOTPEIITHOCTH MPH BeposTHOCTH P = 0,95, Mr/am® (cM. TabiL.

).

Tabmauna 1

JlnanazoH u3MepeHui IIpenen [Toka3arenb TOUHOCTH
MAacCCOBOW KOHLIEHTPaLUH MTOBTOPSIEMOCTH + A, Mr/z[M3
HOHOB aMMOHHUS, mr/om’ r, %
ot 0,05 1o 0,10 BxIIOU. 36 0,39 - X
cB. 0,10 1o 1,0 BKJIFOU. 28 0,35-X
cB. 1,0 no 4,0 BKJIOU. 20 0,21 -X
JIABOPATOPHAS PABOTA 5

OnpeneseHue HUTPAT-UOHOB

Hwutpats! - conmu azotHoi kucinotel HNO3, TBepabie, XOPOIIO paCTBOPHUMBIE

B BOJC BCIICCTBA.

[IpucyTcTBHE HUTPATHBIX HOHOB B MPUPOJAHBIX BOJIAX CBSI3aHO C:

- BHYTPUBOJOEMHBIMH TMPOLIeCCaMU HUTPU(PUKALIUA aMMOHHUIHBIX HOHOB B

IPUCYTCTBUH KUCIIOPOJAA MO ACHCTBHEM HUTPUPHUIUPYIOMINUX OaKTepuit;

- aTMOC(EpHBIMU OCaJIKaMH, KOTOPBIE MOTJIOIIAIOT 00pa3yIoLIUecs Mpu

aTMOC(EpHBIX TEKTPUUECKUX pa3psaaax OKCUABI a30Ta;




- MPOMBINIJICHHBIMH U X03ACTBEHHO-OBITOBBIMUA CTOYHBIMHU BOJAMU;
- CTOKOM C CEJIbCKOXO3SIICTBEHHBIX YTOAUI U CO COPOCHBIMH BOJIAMH C
OpOIIIAEMBIX TOJICH, Ha KOTOPBIX MPUMEHSIOTCS a30THBIC YA00PEHUS.

Bricokoe conmepikaHre HUTPATOB B MIPUPOTHBIX BoAax HeOe3omacHo. Tak, ux
HAKOTUICHUE B OTKPBITHIX BOJIOEMAaxX MPUBOIUT K POCTY BOJIOPOCIICH 1 OaKTepui,
YTO BJICUET 3a COOOM YMEHBIIICHUE CO/IeP>KaHM PACTBOPEHHOTO B BOJIE KUCIOpOa
¥ THOeT BOAHOU (DayHBI.

Hwutpats! SBISIOTCS KOHEYHBIM ITPOAYKTOM MUHEPATU3AIMHA OPraHUYECKUX
a30TCOJICPKAIINX BEIIECTB, UX COJCPKAHUE B BOJIC 3HAUUTEIHHO MPEBBIIIAET
coAepKaHHEe aMMOHUHNHOTO U HUTPUTHOTO a30Ta.

B He3arpsi3HEHHBIX TOBEPXHOCTHBIX BOJAX KOHIICHTPAIMS HUTPAT-UOHOB HE
MPEBBINIAET BEJIIUUMHBI TTOPSIAKA IECATKOB MUKPOTPAMMOB B JIUTPE (B MIEpecUYETe
Ha a3ot). C HapacTaHueM 3BTpoduKanuu abCOM0THAS KOHIICHTPAIUS HUTPATHOTO
a30Ta U €ro J10JIsI B CYMME€ MUHEPAJIBHOI'O a30Ta BO3PACTAIOT.

Konuentpanys HUTpaTOB B TOBEPXHOCTHBIX BOAAX MOJABEPKEHA 3aMETHBIM
CE30HHBIM KOJICOAHHSAM: MHHUMAJIbHASI B BET€TAIIMOHHBIN ITEPUO/I, OHA
YBEIIMYUBACTCSA OCEHBIO U JOCTUTAET MAaKCUMyMa 3UMOM, KOTJa Mpu
MHUHHMaJIbHOM MTOTPEOJICHUH a30Ta MIPOUCXOIUT PA3JIOKEHNE OPTaHUIECKUX
BEIIIECTB U MIEPEXO0]T a30Ta U3 OPraHUYeCKUX (hOPM B MUHEPAJIbHBIC. AMIUTUTY 1A
CE30HHBIX KOJICOaHUN MOXKET CIYKUTh OJTHUM U3 MOKa3aTesie 3BTPOPUPOBAHUS
BOJIHOT'O OOBEKTA.

Metoa usmepeHust

DOTOMETPUUECKUN METOJI ONIPEAECTICHUS OCHOBAH HA B3aUMOICHUCTBUU
HUTPAT-HOHOB C CAJTUITMIIOBON KHCIOTOH ¢ 00pa30BaHUEM JKEJITOI0 KOMILJIEKCHOTO
COCIMHCHHUS.

OT100p 1 XpaHeHue Npood

[TpoOsI BOJIbI AJ1s1 ONIPEAETIECHUS HUTPATOB MOMEIIAIOT B CTEKJIIHHYIO UIU
MOJIU3TUIICHOBYIO TIOCYTY.

Ecnu onpenenenre HUTpaTOB HE MPOU3BOAT B ICHL OTOOpA MPOOHKI, TO

3 . .
po0y KOHCEPBUPYIOT J00aBIeHUEM 1 M~ KOHIIEHTPUPOBAHHOMN CEPHOM KUCIOTHI



na | ov° Bombl. KoHCepBHpOBaHHas 1poOa XPAHUTCS B XOIOAMIBHUKE He Golee 2
CYTOK.
CpencrBa usmepeHmuii, nocyaa
1. doromeTp.
2. TIUMETKY TpagyrpOBaHHbIE 2 KIIacca TOYHOCTH BMECTHMOCTBIO 1 eM°, 2
CM3, 5 CM3, 10 o,
3. Kon6s1 MepHBIE BMECTUMOCTHIO S0 em®, 100 em®, 1000 oM,
4. CrakaHbl XUMUYECKHE TEPMOCTOUKNE BMECTUMOCTHIO 100 cm®, 1000 e,
5. TIpoGHPKH KOTOPUMETPHUECKHE BMECTHMOCTBIO 10 cv®,
6. Yamku BeinmapHeie papPopoBsie.
7. bans BoasHas.
8. ITocya moauaTUIIEHOBAs WIIM CTEKJISIHHAS 1151 XpaHEeHUs 1pood ¢
3aBUHYMBAIOIIMMUCA ITpoOkamMu BMecTUMOCThI0 S00-1000 oM.
9. Becol mabopaTopHbie 2-TO KJlacca TOUHOCTH.
10. CrakaH4YUKH 1)1 B3BCIIMBAHMS (OFOKCHI).
PeakTHBBI 1 MaTepHAJIbI
1. ®uabTpbl OyMa)KHbIE 00€330JIEHHBIE «CUHSS JIEHTA.
2. CnupT 3TUIIOBBIH.
3. CanuuunoBas KUCIOTA.
4. Kucnota cepHasi KOHIIEHTPUPOBaHHAsI.
5. Hatpus ruipoOKuCh.
6. Kanuii-naTpuii BAHHOKHUCIIBIN 4-BOJIHBIN (CETHETOBA COJIb).
7. Bona quCTUIIIMPOBaHHAS.
8. 'ocynapcTBeHHBIN CTaHAAPTHBIN 00pa3ell cocTaBa BOJIHOTO PaCTBOPA
Hutpat-uoHoB (I'CO).
IHoaroroBka K BHINOJIHEHUI0 U3MEPEHUH
IIpuroroB/ieHre pacTBOPOB U PEAKTUBOB
1. PacTBOp canuuuioBOM KUCIIOTHI.
| I CATMIMIIOBOM KMCIIOTHI MOMEIIAIOT B CTAKaH BMECTUMOCTBIO 100 e’

3
pacTBopsitoT B 50 cM” 3THIIOBOTO CIIUPTA, IEPEHOCIT B MEPHYIO KOJIOY



BMECTHMOCTBIO 100 cM>, TOBOMSIT 0 METKH crupToM. PacTBOp XpaHeHUIO He
MOJIJIEHKHUT.

2. PacTBOp ruapoKcHIa HATPUS U CETHETOBOM COJIH.

400 r ruapokcuaa HaTpus U 60 © CErHETOBOM COJIM MOMENIAIOT CTaKaH
BMecTHMOCTBI0 1000 em’, pactBopsitoT B 500 cm® JTACTUJUIMPOBAHHOU BOBI,
OXJIAXKIAI0T, PUIIBTPYIOT Yepe3 TOHKUI CJION BaThl U MEPEHOCIT B MEPHYIO KOJIOY
BMeCTHMOCTBIO 1000 cn®,

IIpurorosiieHne rpagyupoOBOYHBIX PACTBOPOB

['pagyunpoBounsie pacTBOpbI TOTOBAT U3 ['CO ¢ MaccoBOM KOHIIEHTpALUEH
HUTPAT-UOHOB 1,0 F/I[M3.

J{nst mpuroToBIIEHHs TPayupoBOYHOro pactBopa Ne 1 BCKpBIBAIOT aMITyTy
I'CO u ot6uparot 5,0 cM* 06pasLa ¢ TOMOIIBIO TPATYHPOBAHHON THIETKA
BMECTHMOCTBIO 5 CM° H IIEPEHOCAT B MEPHYIO KOIOY BMECTHMOCTBIO 50 M.
OO0beM B K0JI0€ JOBOJAT JJO METKU NTUCTUUTUPOBAHHON BOJION U TIEPEMEIIHBAIOT.
MaccoBast KOHLIEHTpALMs HUTPAT-HOHOB B TPagynpoBOYHOM pacTBope Ne 1
cocrasisier 100 Mr/am°. PacTBOp XpaHST B IIIOTHO 3aKPHITOH TEMHOM CKISHKE B
TE€YEHHE 3 MECSLIEB.

JInst mpuUroToBIIEHHS TPAyUPOBOYHOrO pacTBopa No 2 MUIEeTKOM ¢ OJTHOU
MeTKo# oTéuparot 10 cM® rpagyrpoBodHOro pactBopa Ne 1 i mepeHocsT B
MEpHYIO K06y BMecTHMOCTBIO 100 cM®. OGbeM B KOIOE JOBOIST 10 METKH
JTACTUUIMPOBAHHOW BOJOM M IepeMemnBatoT. MaccoBasi KOHIEHTpalys HUTPaT-
FOHOB B rPpaxynpoBodHOM pactBope Ne 2 cocrasiser 10,0 mr/am’. PactBop
XPAHEHUIO HE TIOJIJICKHUT.

IHocTpoenne kaandpoBOYHOro rpaduka

B 6 xonopumeTpuueckux npoOUpoK BMECTUMOCTHIO 10 cm®
rpalydpOBaHHBIMH MUIETKAMU BMECTUMOCTHIO 1, 2, 5, 10 cM° BHOCST 0;0,1;0,5;
1,0; 2,0; 4,0; 6,0; 10,0 cm® rpagyrpoBounoro pactBopa Ne 2. O6beMEI B
poOUpKax AOBOJIAT A0 METKH IUCTUIUIMPOBAHHOM BOIOM. MaccoBbie
KOHIIEHTPAI[MX HUTPAT-UOHOB B MOJYYEHHBIX 00pa3liax paBHbI COOTBETCTBEHHO 0

0,1;0,5; 1,0; 2,0; 4,0; 6,0; 10,0 mr/am°.



ConepxumMoe Kaxa0i NpoOUPKU MOTHOCTHIO MEPEHOCAT B (haphopoBbie
YaIIK{ U JaJIee BBIIOJIHSIIOT ONPEJEICHHE B COOTBETCTBHH C ITYHKTOM 6.
OnHOBpeMEHHO ¢ 00pabOTKOM rPalyipOBOYHBIX PACTBOPOB MPOBOJIAT XOJIOCTOM
OMBIT C JUCTHJIMPOBAHHOM BOJOM.

Jns kK101 TOUKY FpagyupOBOYHON 3aBUCUMOCTH ONIPEACICHUE TTPOBOISIT
nBaxbl. CpelHee 3HAYEHNE ONTUYECKON INIOTHOCTU XOJIOCTOTO OMBITA BBIYUTAOT
U3 YCPEIHEHHON ONTUYECKOU INIOTHOCTU PACTBOPOB, CONEPIKAIUX HUTPAT-UOHBI.

Crpost rpaduk 3aBUCUMOCTH ONTUYECKON IIIOTHOCTU OT MAacCOBOM
KOHLIEHTpAallMy HUTPAT-UOHOB.

BrinosiHeHue u3MepeHniu

AHanuzupyemyo npo0y QuibTpyIoT 4epe3 OyMaKHbIN QUIBTP «CUHSSA
nentay. 10 cm® pusTpara momernaotr B GapdhopoByro YamIKy, 100aBIAIOT 2 M
pacTBOpa CAIMIMIOBOM KUCIIOTHI U BBIIAPUBAIOT Ha BOJSIHOM OaHe nocyxa. [locne
OXJTXK/ICHUS CYXO# OCTATOK CMEIIMBAIOT C 2 CM° CEPHOI KHCIIOTHI M OCTABISIOT Ha
10 munyt. Conepkumoe yaiiku pa3oasisitot 10-15 cm® TACTUJUIMPOBAHHOW BOBI,
NpUIHBAIOT 15 cM® pacTBOpa MMAPOKCH/IA HATPHS U CETHETOBOM CONTH, MEPEHOCHAT B
MEpHYIO KOJIOY BMECTUMOCTBIO 50 cM®, CMBIBASI CTCHKH YaIlIKH
JACTUJUIMPOBAHHOW BOJOM, OXJIAKIAIOT 10 KOMHATHOW TEMIIEPATypPhl TOBOJIST
JTUCTWIINPOBAHHOM BOJOM JI0 METKH Y MOJIYY€HHBIN OKPAIIEHHBIN PACTBOP Cpa3y
dboToMeTpupyIOT IIpu AJiMHE BOJIHBI 410 HM B KIOBETAaX C TOIIIMHOM
MOTJIOIIAOIIETO CJIOSt 2 CM OTHOCHUTENIBHO JTUCTHIIMPOBAHHOM BoAblL. [Tpu ananmse
poObI BOJIbI BRIMOJIHSAIOT HE MEHEEe JBYX MapaliebHbIX ONpeIeIeHUH.

OnDHOBPEMEHHO BBINOJIHSIOT ABA MApaJUICIIbHBIX U3MEPEHUS ONTUYECKOM
IUIOTHOCTHU XOJIOCTBIX P00 ¢ AUCTUIUTUPOBAHHOMN BOJIBI.

JInst kaxa0i mpoObl B IOMOJIHEHHUE K XOJIOCTOMY ONBITY BBITOJIHSAIOT
U3MEpPEeHUE COOCTBEHHOTO TOTJIONIEHUS aHATTU3UPYEMOM BOJIbI, 00pabOoTaHHOM
aHAJIOTUYHO TIpo0e, HO 0e3 10OaBICHHS CATUIIUIIOBOM KUCIOTHI.

Bbruucisienue u opopmiieHure pe3yabTaToB U3MepeHu
Beruuciienue pe3yJabTaToB H3MEPEHUI MAaCCOBO KOHLIIEHTPALMH HUTPAT-

HOHOB



1. 3HaueHre ONTUYECKOM TNIOTHOCTH E, COOTBETCTBYIOIIEE KOHLIEHTPALUU

HUTPAT-MOHOB B MPOOE BOABI ONIPEACIISAIOT IO (popmyie:

Ey=E; - E; - Eg,
rae E; - 3HaueHne onTU4ecKoil MIOTHOCTH aHATTU3UPYEMOM POObI, B KOTOPYIO
n00aBJIeHa CaTUIUIIOBAs KUCTIOTA;

E,- 3HaueHrne cOOCTBEHHOM ONTUYECKOM TNIOTHOCTH aHAJIM3UPYEMOM BOJIBI;

Es- cpennee apupmernueckoe 3HaUeHUE ONTHYECKON IIIOTHOCTU XOJIOCTOM
POOKI.

2. CornacHo MOJIy4EHHOMY 3HAUYE€HUIO ONTUYECKOMN TIIOTHOCTH T10
IpagyrupOBOYHON 3aBUCUMOCTH HaXOAST MAaCCOBYIO KOHIICHTPAIIMIO HUTPAT-UOHOB
X, MF/I[MS.

Od¢opmiaeHue pe3yJibTATOB

Pe3ynprar n3amMepeHuii MacCOBOM KOHIIEHTPALlMU HUTPAT-UOHOB
MPEACTABIISIIOT B BUJIE:

X £A, Mr/ e,

rae X - cpenHee apudMeTHUECKOE 3HAYEHHE JABYX PE3YIbTaTOB H3MEPEHHIA,
Pa3HOCTh MEXAY KOTOPBIMHU HE TIpeBbINIaeT Benuunny (X; - X;) <d (cM. Tabun. 1);

+ A - PpaHHIA MOTPEIIHOCTH HPH BeposTHOCTH P = 0,95, Mr/am° (cM. TabiL.
1).

Tabmuma 1

Jnamna3zon namepeHun Hopwmartus onepatuBHOTO [Toka3zarenp TOYHOCTH
. 3
MacCOBOM KOHLIEHTPALMUA | KOHTPOJIS CXOAUMOCTH + A, mr/mm

HUTPAT-HUOHOB, MF/)1M3 d, MF/)1M3

IIpupoaHbie BOabI

ot 0,1 no 3.0 BxIrOY. 0,14 - X 0,18 -X

¢B. 3,0 1o 10,0 BxIOUY. 0,09 - X 0,12 - X

O‘II/IH_IGHHBIC CTOYHBIC BOJbI

ot 0,1 no 3.0 BxrOY. 0,37 - X 0,26 - X




¢B. 3,0 1o 10,0 BxIOUY. 0,23-X 0,19 - X

JIABOPATOPHAS PABOTA 6
Omnpenenenue maccoBoil KoHueHTpanun ¢ocharos u noaudocparon

®ochop OTHOCUTCS K YKCITY OMOTEHHBIX AIEMEHTOB, UMEIOIIUX 0c000€e
3HAYEHUE JUT PA3BUTHS KU3HU B BOJHBIX 00bekTax. Coenunenus pochopa
BCTPEUAIOTCS BO BCEX KHUBBIX opraHn3Max. OHH PETyIUPYIOT SHEPTeTUIECKHE
MPOIIECCHI KJIeTOUHOTo oOMeHa. [Ipu orcyTrcTBuu coenunenuid pocdopa B Boje
POCT U pa3BUTHE BOJHON PACTUTEIBHOCTH MPEKPAIIAECTCS, OJJHAKO U30BITOK MX
Tak)Ke MPUBOANT K HETAaTHBHBIM MOCIIEACTBUSIM, BBI3bIBAs MPOIIECCHI
3BTPO(UPOBAHUS BOAHOIO OOBEKTA U YXYAIICHUS KaueCTBA BOJIBI.

Coenunenus ¢pocdopa nomnagaroT B IPUPOIHbIE BOJIBI B pe3yibTaTe
KHU3HEESATEIbHOCTH U TIOCMEPTHOTO paciajia BOJAHBIX OPTaHU3MOB,
BBIBETPUBAHUS U PACTBOPEHUSI IOPO/I, conepxaiiux (hocdarbl, 0OMeHa C TOHHBIMU
OCaJIKaMH, TIOCTYTICHUS C IOBEPXHOCTH BOAOCOOPA, a TAK)KE C OBITOBBIMH U
MPOMBITIUICHHBIMU CTOYHBIMU BOJAMH.

Heoprannueckue coequnenus pochopa B IpUPOIHBIX BOAAX MPECTABICHBI
B BUJie opTohocdaroB u nonmdocdaro. CyMMy HEOPraHUYECKUX COETUHEHUM
docdopa 0603HauarOT TepMUHOM «hochop MuHepanbHbI». Tepmun «hochatby
MIPUMEHSIIOT 00BIYHO K opTodocdaram.

B Bonax coequnenus dochopa, kak MUHEpabHbIE, TAK U OpTaHUYECKUE
MOTYT MPUCYTCTBOBATh B pACTBOPEHHOM, KOJUIOMJHOM M B3BEUICHHOM COCTOSIHUU.
Koraa ananusupytor GuibTpoBaHHYIO IPOOY, ONPENEsAIOT PpAaCTBOPEHHbIE (DOPMBI,
B IPOTUBHOM CiIyyae — CyMMapHoe cojaep:xkanue. CopepxkaHue B3BEIICHHbBIX
coequHeHNH Pocdopa HAXOIAT 10 PA3HOCTH.

Konuentpanus ¢ocharoB B Boje NOJBEpKEHA CE30HHBIM KOJICOaHUSM,
MOCKOJIbKY OHA 3aBHCUT OT MHTEHCHUBHOCTH MPOIECCOB (DOTOCHHTE3A U
OMOXUMHUYECKOTO Pa3I0KEHUS OPraHUYECKUX BelecTB. MUHUMAaIbHbIE

KOHIIEHTpaluu coenuHenuii pochopa Habm01a10TCSI BECHOM U JIETOM,




MaKCUMaJIbHBIC — OCEHBIO ¥ 3UMOM. Y MEHbBIIIeHHE coiepkanus GpocdaToB B Bozie
CBSI3aHO C TOTPEOJICHHEM €ro BOJIHBIMUA OpPTaHU3MaMHU, a TAaKKe MEePexXo0M B
JIOHHBIE OTJIOKEHUS TIPU 00pa30BaHUU HEPACTBOPUMBIX (popM docdaTos.
Metoa u3mepeHust

Omnpenenenue pactBopeHHbIX pocharos (oprodochaToB) OCYIIECTBISIECTCS
M0 peaKIMK C MOJIMO1aTOM aMMOHUS M aCKOPOMHOBOM KHUCIIOTHI C 00pa3oBaHUEM
MOJIMOIEHOBOW CHHH B HCXOHOUW BOJTHOM Mpooe.

st onipeenenus nonugocaToB UX MPEABAPUTEIHLHO TEPEBOIST B
optodochaThl KUTITUCHUEM C CEPHOM KUCIIOTOM. B MoydeHHOM pacTBOpe HaXOAsT
cymmy opto- u nosmdocdaron (hochop Munepanbubiii). [lonudocdars
OTIPEJIEIISIIOT TI0 PA3HOCTU MEXKIY cojiepKaHueM opTodochaTtoB B UCXOIHOM Mpoode
U B IIpo0€ MOCIIe KUISTYEHUS.

OT100p 1 XpaHeHue nmpood

[TpoOs1 nnst onpenenerus: hochaToB MOMEMIAIOT B CTEKIISTHHYIO TTOCYTY.
[TonuarTUneHOBas MOCyAa AOMYCKAETCs TOJIbKO MPU KOHCEPBAIUU MPOO
3aMOpaKMBAHUEM.

Onpenenenue coequuennit pocdopa B mpode BOAbI JOJKHO OBIThH
MIPOBENICHO B TeueHue 4 4 nocie oroopa. [Ipn HEBO3MOKHOCTH BBITIOJTHEHHUSI
aHanu3a Npo0y KOHCEPBUPYIOT U XpaHAT mpu Temneparype 3-5 °C He 6omee 3
nHeit. KoHCcepBawmio mpo6bl OCYIIECTBISIOT, 106aBisis 2-4 cM° xaopodopma Ha |
1M° BOTIBL.

CpencrBa usmepeHuii, nocyaa

1. ®otomeTp uiau cnekTpopoToMeTp.

2. Becwl mabopaTopHble 2-TO KJIacca TOYHOCTH.

3. [TuneTku rpagyupoBaHHbIE 2 KilacCa TOYHOCTH BMECTUMOCTHIO | em®, 2
CM3, 5 CMS, 10 oM®,

4. [IuneTKH ¢ OJHOM METKOM 2 KJiacca TOYHOCTH BMECTUMOCTBIO 35 CMS, 10
CMS, 20 CM3, 25 CM3, 100 e,

5. LIMIMHAPBI MEPHBIE BMECTHMOCTBIO 25 cm®, 50 e, 100 em®, 250 cm®, 500

CM .



6. Boponku mabopatopHbie tuaMeTpoM 56 M.

7. Konbbl koHMUeckue BMecTiMocThio 100 em®, 500 em’,

8. KosiOb1 koHHYeCKHe TEPMOCTOMKHE BMECTUMOCTRIO 250 oM’

9. CTakaHbl XUMHYECKHE TEPMOCTOMKHE BMecTHMOCTBIO 100 cm®, 250 em®,
500 cm®, 1000 e,

10. CrakaH4MKH AJ1 B3BEIIMBAHUS (OIOKCHI).

11. KanenpHuna.

12. IInuTKa 351eKTpUYecKasl.

13. [Ta;mouka cTeKIsIHHAS.

14. YcrpoiicTBo it GuabTpoBaHus Ipoo.

15. YacoBrle cTekIa.

PeakTuBbI 1 MaTepHUAIbI
1. l'ocynapcTBeHHBIN CTaHIAPTHBINA 00pasell coctaBa pacTBopa (hochar-uoHoB
(I'CO).

. AMMOHUN MOTHOIEHOBOKUCIBIN (MOTHOIAT aMMOHUS).

. AckopOuHOBas KHCIOTa (papMaKoneitHasl.

. Kanuii cypbMsHO-BUHHOKUCIIBINA (AHTUMOHHMIITAPTPAT).

. Hatpust ruzipookuch (rugpoKcu HaTpus).

2
3
4
5
6. Kucnora cepHast KOHIIEHTpUPOBAHHAS.
7. ®enondTranienH, UHIUKATOP.
8. Kanbiuit x10pucThiii, 0€3BOIHBIN (XJIOPUI KAJIBIIHS).
9. ®unbTpbl OyMaXkHble 00€330JIEHHbIE «Oenast JIEHTay.
10. ®unbTpel MemOpanubie 0,45 MKM.

11. CoupT 3TUIIOBBIN.

12. Boga quctriuiupoBaHHas.

13. Xnopodopm.
IToaroroBka K BHINMOJHEHUIO U3MEPEHUM

IIpuroroBieHre paCTBOPOB U PEAKTHBOB

1. PacTtBOp Mob1aTa aMMOHUS.



20 r MoTH61aTa AMMOHHS PacTBOPAIOT B 500 cM® Termmoit
TUCTWUTMPOBAHHON BOJBI, PUIBTPYIOT Uepe3 OyMaXKHbIN PUIbTp «Oemast JIeHTay.
XpaHAT pacTBOP B TEMHOM CKJISTHKE.

2. PactBop cepHOl KHCIIOTHI, 34%-HBIN.

170 cM® KOHIICHTPHPOBAHHOMN CEPHOMN KHCIOTBI OCTOPOKHO IIPH
HEMPEPHIBHOM TEPEMEIINBAHNUN NMPUIMBAIOT K 370 CM AUCTUIUIMPOBAHHOMN BOJBL.
[Tocne oxaxxaeHust pacTBOP NEPEHOCST B TOJICTOCTEHHYIO CKIIHKY.

3. PacTBOp CepHO KUCTOTHI, 2,5 MOJIB/ M.

70 cM® KHCIIOTBI OCTOPOYKHO PUITHBAIOT K 440 cM® IUCTHITHPOBAHHOMN
BOJIbl, HEMPEPHIBHO MEPEMELIMBAHNS CMECh. PaCTBOp MPUMEHSIOT MOCIE
OXJIQXKICHHUS.

4. PacTBOp aCKOpOMHOBOW KUCJIOTHI.

1,76 r ackopOMHOBOM KUCIOTHI pacTBOPstOT B 100 cm® JACTUJUIMPOBAHHOU
BOJbI. PacTBOp MCHOJIB3YIOT B TE€UEHHUE 5 I€HD IIPU YCIOBUU XPaHEHHUS B
XOJIOAWJIbHUKE.

5. PacTtBOp aHTUMOHMITAPTPAT KaJIUSL.

0,274 r aHTUMOHWITAPTPAT Kayus pacTBOpstoT B 100 cm®
JACTUJUIMPOBAHHOW BOJBI. PacTBOp XpaHsT B TEMHOM CKJISTHKE 110 TIOSIBJIICHUS
0€eJI0r0 XJIONBEBUTHOTO OCA/IKA.

6. CMeIIaHHbIN PEAKTUB.

125 cM® pacTBOpa CepHOM KHCIOTEL, 2,5 MOJIB/IM, CMEIHBAIOT ¢ 37,5 cM”
pacTBOpa MOIMOATa AMMOHKS, TOOABISIOT 75 cM® pacTBOPa aCKOPOHHOBOI
KUCIOTH U 12,5 oM pacTBOpa aHTUMOHUJITapTpaTa Kaius. TiareasHo
nepeMernBaioT. PacTBop XpaHsT He OoJiee CyTOK.

7. PacTBOp 1J1 KOMIIEHCAIIMU COOCTBEHHOM ONTHYECKOM IJIOTHOCTH BOJIBI,
00YyCIIOBJIEHHOM LIBETHOCTHIO WJIK MYTHOCTBIO.

42 em® pacTBOpa CepHOM KHUCIIOTHI, 2,5 Mois/mM°, ememmBaoT ¢ 17 em®
JWCTHILUTHPOBAHHOM BOBI U 25 ¢M° pacTBOpa acCKOPOHHOBOH KHCIOTHL. TIaTe bHO
nepeMenmnBaioT. PacTBop XpaHsT He 60Jiee CyTOK.

8. PacTBOp ruspokcuia HaTpus.



25 I 'UAPOKCHIA HATPHS PACTBOPSIOT B 225 CM° IUCTHILTHPOBAHHON BOJIBI.
XpaHsT B MOJIUATUICHOBOH MOCY/IE C IJIOTHO 3aBUHYUBAIONICICS TPOOKOH.

9. PactBop denondranenna, 1%-piii.

0,4 T beHONPTATCHHA PACTBOPSIOT B 50 cM° ATHIOBOrO CriMpTa. XPaHsT B
TEMHOMW IJIOTHO 3aKPBITON CKJISTHKE.

IIpurorosieHne rpayupoBOYHbIX PACTBOPOB

['panyupoBounbsie pacTBopbl TOTOBAT U3 ['CO ¢ MaccoBO# KOHILIEHTpALUEH
oprodocharos 0,5 mr/mm°.

JIns mpuroToBIiieHNs rpayupoBOYHOrO pactBopa Ne 1 BCKpBIBAIOT aMIyiry
I'CO u o16mparoT 4,9 cM® 06pasia ¢ MOMOIIBIO FPaIyHPOBAHHOMN THITETKH
BMECTHMOCTBIO 5 CM° H IIEPEHOCAT B MEPHYIO KOIOY BMecTHMOocThi0 100 em®.
O0BeM B k0JI0€ TOBOAAT JO METKU TUCTULIMPOBAHHON BOJION U TIEpEMEIINBAIOT.
MaccoBas koHueHnTpanus hochopa B rpagyupoBouHoM pactBope Ne 1 coctaBisiet
7,99 mr/om’. PacTBOp XpaHAT B IUIOTHO 3aKPBITOM CKJISIHKE B XOJIOAUJIBHUKE HE
OoJiee 2-X HeOEIIb.

JInst mpuUroToBIIEHHS TPayupOBOYHOrO pactBopa Ne 2 mUneTkou ¢ oqHoi
METKOW OTOMparoT 25 oM’ rpagyupoBo4HOro pactsopa Ne 1 u nepeHocsr B
MEpHYIO KoJIOy BMecTHMOCTEI0 200 cM°. OGBbeM B KOJIOE JOBOIST O METKH
JTUCTUTMPOBAHHOM BOJION M TIepeMelnBaroT. MaccoBas KoHeHTpamus dochopa
B rpaaynpoBoYHOM pacTBope Ne 2 cocrasisier 1,0 Mr/am°. PacTtBOp XpaHeHuro He
MO/JICIKHUT.

IHocTpoenue kaauOPoBOYHOTO rpaduka

B MepHBIE KOJIOBI BMECTHMOCTBIO 50 CM° IPayHpOBaHHBIMH ITHIICTKAMH
BMecTHMOCTbIO 1, 2, 5, 10 eM® BrOCAT 0; 0,5; 1,0; 2,0; 3,0; 4,0; 6,0; 8,0; 10,0 cm”
rpagyupoBo4YHOro pactBopa Ne 2. O0beMbI B KOJIOAX JOBOJST 10 METKHU
JTUCTUTMPOBAHHOM BOJIOM M TIEpeMeITuBaroT. MaccoBbele KoHIIEHTpaIuu pocdopa
B MOJTy4eHHBIX oOpasiax paBHbl cootBeTcTBeHHO 0; 0,010; 0,020; 0,040; 0,060;

0,080; 0,120; 0,160; 0,200 mr/am°,



CopaepkuMoe KaXKI0i KOJIOBI MTOTHOCTHIO TIEPEHOCST B CyXHUE KOHUUECKHE
KOJI6BI BMecTUMOCTEI0 100 cM® U fjaliee BBIIOIHSIOT OIIPEJICIIEHUE B COOTBETCTBUHU
C MyHKTOM 6.1.

JIns Ka)K10M TOYKH TPalyupOBOYHOM 3aBUCUMOCTH ONIPEACTICHUE TPOBOISAT
nBaxibl. CpeHee 3HaYEHNE ONTUYECKOU INTIOTHOCTU XOJIOCTOTO OMBITA BBIYATAIOT
U3 YCPEIHEHHON ONTUYECKOU IMIIOTHOCTU PacTBOPOB, cojiepkaiux ¢hocdaTsl.

Crpost rpaduk 3aBUCUMOCTH ONTUYECKON MIIOTHOCTA OT MAacCOBOU
KOHIIeHTparuu ¢ocdaTos.

BeinosiHeHue U3MepeHn
BoinosiHeHue u3mMepeHnii NpM OTCYTCTBUM MEIIAIOIINX BJINSHUI

MepHBIM [ITHHAPOM BMECTHMOCTBIO 50 cM® OTMEPHBAIOT JIBE ATHKBOTHI
OT(hUIBTPOBAHHOI BOABI 00BeMOM 50 ¢M® ¥ [IOMEIIAIOT B IBE KOHHYECKHE KOIOBI
BMECTHMOCTBIO 100 cM°, 106aBIsIOT B Kaxmyio 10 cM® CMEIIaHHOTO peaKkTuBa u
nepeMemuBarot. Yepe3 10-15 MUHYT U3MEPSIOT ONTHYECKYIO INIOTHOCTh Ha
criekTpooToMeTpe npu JTMHE BOIHBI 882 HM Wi Ha (OTOMETpE TIPH JAJIUHE
BOJIHBI 670-750 HM B KIOBETE C TOJILIMHOMN CI0S1 5 CM OTHOCUTEIBHO
JUCTUWITUPOBAHHOM BOJIbI. OTHOBPEMEHHO BBITIOJIHSIOT JIBa MapaJliIeIbHBIX
WU3MEPEHUS ONTUYECKOM TNIOTHOCTH XOJIOCTBIX TIPO0, B KAYECTBE KOTOPHIX
UCIoab3yrT 50 cm® JUCTUJUIMPOBAHHOW BOJBI.

Ecnu onTudeckasi IIOTHOCTH MPOOBI BBIIIE ONMTUYECKOM MIOTHOCTH
MOCJIETHEN TOYKH TPaAyHPOBOYHOTO TpadriKa, TO UCXOIHYIO TPOOY BOJIBI
MpeABapUTEIBLHO Pa30aBIISIIOT JUCTUITUPOBAHHON BOJION M TIOBTOPSIIO
OTIpeJIeIICHHE.

YcrpaHeHue MelIalIUX BIUSAHUIA

Ecau mpo0a BoJibl OKpalieHa Ui cjierka MyTHast OTJAEIbHO U3MEPSIOT
ONTUYECKYIO TIOTHOCTH MPOOBI, K KOTOPOH BMECTO CMEIIAHHOTO PEaKTHUBa
no6asieno 10 cm® pacTBOpa IS KOMIIEHCAIMH COOCTBEHHON ONTHIECKOH
IJIOTHOCTH BObI. [Ipu paz0aBiieHnn aHaIM3upyeMoi mpoObl, COOCTBEHHYIO
ONITUYECKYIO TUIOTHOCTh CIIEYeT YUUTHIBATH TAKXKE JIJISt BOJBI, pa30aBICHHON B

TOW K€ MPOIOPIIUH.



BrinosiHeHHe H3MepeHH MacCOBOM KOHLEHTpauuu (pochopa MUHEPATBLHOIO

Jlst onipeeniennst pacTBOpeHHOro Gocdopa MUHEPATHHOTO B
TEPMOCTONKYIO KOHUYECKYIO KOJIOY BMECTUMOCThIO 250 cm® otouparot 100 cMm
OT(hUIBTPOBAHHOM aHATH3UPYEMOii TPOOBI, MpHbaBIsIOT 2 cM° 34%-HOro
pacTBopa cepHoil KuciaoTsl. KonOy HaKphIBalOT YaCOBBIM CTEKJIOM U KUIISITIT Ha
ciabo Harperoil anekrporuiute 30 MUHYT.

[Tocne oxnaxaenust o0aBmsAioT 1-2 karum pacTBopa GeHondTanenta u
HEUTPaIu3yloT pacCTBOPOM TMAPOKCUIA HATPHsL 10 MOSABICHUS OJ€IHO-PO30BOM
okpacku uHaukaropa. [lepenocar npo0y B K010y BMecTuMOCThIO 100 em®,
JIOBOJIAT 10 METKU AUCTULIMPOBAHHOM BOJIOW, mepeMemnBaroT. [Ipu nosisiennn
ocajika npoOy GUIbTPYIOT uepe3 GuIbTp «Oenas JeHTa», MEPBYIO MNOPLUIO
duabTpara otépackBaiot. OT6HpaioT 50 cM° MPOGHI B KOHUIECKYIO KOIOY
BMecTHMOCTBIO 100 M’ 1 onpexensior GocdaTsl cormacHo mynkra 6.1. s
KaKI0¥ MPpOObI BBITIOJHAIOT /1B MapauIeIbHBIX U3MEPEHHUS.

Boruucienue u opopmiieHue pe3yJIbTATOB H3MEPEHUM
Boruncienue pe3yjibTaTOB U3MEPEHU MacCOBOM KOHUeHTpauuu ¢gocdaros u
¢pochopa muHepabLHOTO

1. 3HaueHre ONTUYECKOH TUIOTHOCTH Ey, COOTBETCTBYIOIIEE KOHIIEHTPALUN
docdaroB wim Gocdopa MUHEPATBHOTO B MPOOE BOJBI OMIPEAECIISIOT 10 (hopMyJIe:

E,=E; - E; - E;,
rae E; - 3HaueHne onTu4ecKoil TNIOTHOCTH aHATTM3UPYEMOU MPOOBI, B KOTOPYIO
N100aBJIEH CMEILIAHHBIN pEaKTUB;

E, - 3HaueHne coOCTBEHHOM ONTUYECKOM MIOTHOCTH AHAJIM3UPYEMOI BOJIBI;

E; - cpennee apudmMernueckoe 3HaUCHUE ONTHYECKON MIIOTHOCTU XOJIOCTON
POOHI.

2. CornacHo MoJIy4YeHHOMY 3HAYEHHIO ONITHYECKOM MJIOTHOCTH 1O
TpayupOBOYHON 3aBUCUMOCTH HAXOJIAT MAaCCOBYIO KOHIIeHTpaImio (pocharoB X
i Gochopa MUHEPATBHOTO X 4 v, Mr/am’,

MaccoByro koHIIeHTparuio nomdocdaToB pacCIYUTHIBAIOT IO hopmyIie:



X M X bm X’

Pe3synbpTaT n3amMepeHuit MaccoBoi KOHIEHTpaluu Gocdopa MUHEPAIBHOTO,

docdaror u nonudochaToB MPEACTABISIIOT B BUIE:

X £A, Mr/z[M3,

rae X - cpeaHee apudmeTuueckoe 3HaUCHHUE IBYX Pe3yJIbTaTOB U3MEPEHUI,

Pa3HOCTh MEXIY KOTOPBIMHU HE MpeBbIlIaeT Beuununy 2,77 + 6 (cMm. Tadm. 1);

+ A - TpaHMI[A TTOTPEIIHOCTH MY BeposiTHOCTH P = 0,95, Mr/am® (cM. TabiL.

1).

Tab6mauna 1

JlnanazoH u3MepeHuit ITokazarens [Tokasarenb TOUHOCTH
MacCOBOW KOHIIEHTpaluu noBTopsieMoctu 6 i, + A, Mr/nm°
docdopa, mr/am> M/
®docdatsl
ot 0,01 mo 0,2 BKIIOY. 0,001 0,002+0,092- X

dochop MUHEpaTbHBIN

ot 0,01 1o 0,125 BxITIOU.

0,058 X

0,002+0,092- X

cB. 0,125 no 0,2 BKIIOY.

0,008

0,03




11. YueOHO-MeTOAN4YECKOE M HH(POPMAIIMOHHOE O0ecTIieUyeHue

TUCHUILINHBI (Y4eOHOr0 Kypca)

11.1. O0s13aTesbHAsI JIUTEPATYypPa

n/a

bubnmorpaduyeckoe onucanue

Tun (y4eOHUK,
ydaeOHOe Tmocodue,
yueOHo-
METOIMUECKOe
nocodue, MPakTUKYM,

zp.)

KonnuectBo B
ounbamnoreke

JAvmurpenko B. II. DOxonornueckas
0€30I1acCHOCTh B TexHochepe
[DnexTpoHHBIN pecypc] : yueb. mocodue /
B. II. Imutpenko, E. B. Cotaukoga, /1. A.
Kpusomeun. - Cankr-IletepOypr : Jlans,
2016. - 524 c. : un. - (YuyeOHUKH s
By30B. CrnienuasibHas auteparypa). - ISBN
978-5-8114-2099-5.

VYuebHoe mocooue

OBC
«JIaHby»

I'opauenko B.A. Dxonorus
[DIIeKTpOHHBII pecypc] : 6a30BbIil Kypc
JUTSL CTYJI€HTOB HEOMOJIOTUYECKHUX
cnenuansHocreit / B. A. 'opauenko, K. B.
[TokazeeB, M. B. CrapkoBa. - CaHKT-
[TerepOypr : Jlans, 2014. - 633 c. : ui. -
(YueOuuku st By30B. CrieniasibHast
autepatypa). - ISBN 978-5-8114-1523-6.

VYuebHoe mocooue

9BC
"Jlaap"

Oxpana okpy:kawuiei cpeabl 1
pPalMOHAJIbLHOE MCII0JIB30BAHNUE
MPUPOAHBIX PECYPCOB [ DIIEKTPOHHBIN
pecypc] : yue6. mocodue / T. A.
YecHokoBa [u 11p.] ; UBaHOBCKMI TOC.
XUM.-TEXHOJI. YH-T. - UBaHOBO : UI'XTY,
2014.-170 c. : un. - ISBN 978-5-9616-
0480-1.

Yy4eOHOoe mocodue

9BC
«JIaHbY»

Cotnuxosa E.B. Texnochepnas
TOKCUKOJIOTHUSI [ DJEKTPOHHBIN pecypc] :
yuae0. mocobue / E. B. Coraukona, B. I1.
JIMUTpEHKO. - 2-¢ U3/I., UCIIP. U JIOIL. -
Cankr-IletepOypr : Jlanp, 2015.-432c. :
wi. - (YueOuuku 11t By30B. CrienuaibHast

autepatypa). - ISBN 978-5-8114-1329-4.

YueOHoe rmocodue

9BbC

"HaHL"




11.2 [TonojHUTe/BbHAsI JUTepaTypa W y4deOHble MaTepHajbl (ayauo-,

BU/1€0-TI0CO0UA U JP.)

e (doun Hayunoit oudamorexku TI'Y:

n/a

bubnuorpaduueckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yueOHo-
METOIHUYECKOE II0CO0HE,
NPaKTUKYM, ayJHO0-,
BUJICO-TTIOCOOUS | JIP.)

KomnunuectBo B
ouodmoreke

Epmios I'. JI. OcHOBBI
HKOJIOTUYECKOTO MOHUTOPHUHTA :
y4e0. mocoOue JJid CTy/IEHTOB U
acCIMPaHTOB BY30B, 00y4. IO
HarnpasyieHusM 05.03.06 Dkonorus u
npupoaomnons3osanue, 20.03.01
Texnocpepnas 6ezonacHocts / I'. JI.
Epmos. - PoctoB-Ha-/{ony : @eHUKC,
2016. - 239 c. - (Bricmiee
oOpazoBanue). - bubnuorp.: ¢. 233-
237. - Ilpwn.: ¢. 197-232. - ISBN
978-5-222-25671-8 : 549-82.

VYueOHoe mocodue

10

HopmupoBanue u CHUXKEHUE
3arpsA3HEHUS OKPYKAIOIIEN CPEbI :
yue0. ISl CTY/ICHTOB BY30B, 00YY. IO
HaIpaBJICHUIO ""DKOJIOTHUS U
npupozomnoias3oBanue” / mon pen. .
J1. Bumnsikosa. - I'pud YMO. -
Mocksa : Akagemus, 2015. - 368 c. :
ui. - (Beiciiee o6pazoBanue.
bakanaspuar). - bubnuorp.: c. 304-
313. - [Ipuin.: c. 344-365. - ISBN
978-5-4468-1930-0 : 751-80.

y4eOHUK

CrtpaxoBa H. A. Dkosiorus u
MIPUPOIOTIOIB30BaHKE ; YU€O.
nocobue / H. A. Ctpaxosa, E. B.
OmenbueHko. - PoctoB v/, :
®enukce, 2007. - 253 ¢. : wi. -
(Briciee oOpazoBanue). -
bubmumorp.: c. 250-253. - ISBN 978-
5-222-12065-1 : 199-00. - 128-00.

YuebHoe rmocodoue

Tuxonosa . O. MOHUTOpPUHT
aTMoc(epHOro Bo3ayxa : y4eo.
nocooue / 1. O. Tuxonosa, B. B.
Tapacos, H. E. Kpyunnuna. - ['pud
MO. - M. : ®opym, 2008. - 127 c. :

YuebHoe rmocodoue




«

» 20 T

MII

Tun (yueOHUK, yaeOHOE
ocobue, yuebHo-
Ne 1 116, YACHH KonunuecTtBo B
bubnuorpaduueckoe onucanue METOMYECKOe Imocodue,
/i o6ubnmoTexe
MPAKTHKYM, ayI10-,
BHJICO-TIOCOOUS U . )
ui. - (Beiciiee oOpazoBanme). -
bubmmorp.: c. 126. - Ha tur. . aBT.:
B.B. Tapacos, 1.0. Tuxonosa, H.E.
Kpyuununa . - ISBN 978-5-91134-
189-3 (®OPYM) : 80-30.
o apyrue GoHbI:
Mecto
XpaHeHusI
Tun (yueOHHMK, ydeOHOE P .
(MeTOoAUYECKHIT
nocooue, yueoHo-
Ne KaOuHeT
w/n bubauorpaguyeckoe onucanue MeTOoAnYEeCKoe nmocoodue, Kaheapbi
NPAKTHKYM, ay/Ho0-, ’
BH/1€0IOCOOUS 1 JP.) ropoackue
) OUOINOTEKH U
ap.)

1 | becmanosa K.B. VY4ebno- | YueGHo- Meroauuecku
METOANYECCKOC mocooue 10 | METOANYECCKOC 71 KaOWHET
JTUCUUTUIAHE «ParmonanbHoe | mocobue Kadeapol
HCIIOJIb30BAHUE IIPUPOIHBIX u
CBIPBEBBIX PECYPCOB B XHUMHUYECKOUN
TEXHOJIOTUU U HEPTEXUMUL))

COI'JTACOBAHO
JupexTop HayuyHOU OMOINOTEKH A.M. AcaeBa
(noonucw) (1.0. Pamunus)




11.3. Ilepeyenb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKANMOHHOM

cetu ""UnTepHeT"

e  WebofScience[DnekTpoHHbIH pecypc] :
MyJIbTUANCHMILINHApHAs pedepaTuBHas Oa3za manuHbix. — Philadelphia:
ClarivateAnalitics, 2016. — Pexxum noctyma : apps.webofknowledge.com. —
3ari. ¢ skpaHa. — 3. pyc., aHII.

e  Scopus[DnekTpoHHEI pecypc] : pedepaTuBHas 6a3za TaHHBIX. —
Netherlands: Elsevier, 2004. — Pexum nocrtyma : scopus.com. — 3ari. ¢
3KpaHa. — 3. pyc., aHrI.

e  Elibrary[DOnexTtpoHHslii pecypc] : Hay4dHas 3JIEKTpOHHas
oubnuoteka. — Mocksa : HOb, 2000. — Pexxum noctyma : elibrary.ru. — 3aru.
C DKpaHa. — 3. pyc., aHIIL

e https://doaj.org/ - pecypc, KOTOpBIii OOECHEUUBACT IOCTYN K
MOJTHOTEKCTOBBIM JJICKTPOHHBIM JKypHaJIaM TpeaHa3Ha4deH I MOUCKa 10
Ha3BaHUIO cTaThu (KypHasa) winu no Teme. DOAJ craBUT 1enbro
BCECTOPOHHEE OCBEILICHHE HAYYHOU NEPUONMKH, HAXOMSIIEHCA B OTKPBITOM
JOCTyI€ W WCHOJB3YIOMIEH ONpeAeNieHHbIE MEpbI, TapaHTUPYIOUINE
JIOCTOMHOE Ka4yeCTBO MX COJICPKAHUS.

e  http://www.enveurope.com - crathu XypHaia Environmental
Sciences Europe, TOCBSIILIEHHOT0 3aIIUTE OKPY>KAIOIIEH CPEJIbI.

e  http://www.gjesm.net - crateu xypHana Global Journal of
Environmental Science and Management, TOCBSIIEHHOTO 3aIlUTE
OKPYKaIoUIEH Cpebl, MPOMBIIUICHHON 3KOJOTHM W YIPABJICHUIO B ATOH
o0nacTu.

e  http://www.sciencedomain.org/archives.php?iid=1160&id=16 -
apxuB pereHsupyeMoro >xypHaia American Chemical Science Journal,
MOCBSIIIEHHOTO OOIIMM BOMPOCAaM XUMHUU B CIEAYIONUX MPEAMETHBIX
o0JacTsIX: OpraHUYecKas XWMHUS, HEOpraHuueckas XuMus, Quznueckas
XUMUS, TTPOMBIIIUICHHAS] XUMMSI, XUMHUYECKasi TEXHOJIOTHUS, aHAIUTHYECKas
XUMUS, METUITTHCKAS XUMUSI, CYNpaMOJICKyJISIpHAS XUMUS
BBICOKOMOJICKYJISIPHBIX COCAMHCHUN W HAHOXUMHS M JAp. TNPHUKIATHBIX
JTUCITUTIIMHAX XUMUYCCKON HayKH.

11.4. IlepeyeHb NPOrPaAaMMHOI0 00ecCIIeYeHUS

Ne Hanmenoanue 11O KoanuectBoO PexBu3uThI 10r0BOpa (1arta,
n/n JIMLICH3UH HOMep, CPOK /1eliCTBHUSA)

1 Windows 1398 - Windows ([loroBop Ne 690 ot
19.05.2015r., cpok neicTBus -
0EeCcCpOoYHO).

2 Office Standart 1398 - Office Standart ([Joroop Ne 690

oT 19.05.2015r., cpok nercTBus -
6eccpouno; [loroop Ne 727 ot
20.07.2016r., cpok necTBUs —
06eccpoyHo).



https://doaj.org/
http://www.enveurope.com/
http://www.gjesm.net/
http://www.sciencedomain.org/archives.php?iid=1160&id=16

11.5. Onucanue MaTepHaJIbHO-TeXHUYECKOH 0a3bl, HE00X0AMMOM /1A
OCyIleCTBJIEHHSI 00Pa30BaTEIBLHOI0 MpoLecca Mo AUCIHHUIUIMHE (MOLYJII0)

HaumeHnoBanue

00opyaoBaNHLIX yqeﬁm,lux DakTHYeCKU agpec N% 2 E
Ne kabuneros, aaboparopui, IlepeyeHb OCHOBHOI'O Y4eOHBIX KAOMHETOB, 5 % 5 =
n/n MACTEpCKIX H Ap- o0opynoBaHus JiaGopartopuii, § 2 = §

00bEeKTOB U151 IPOBEAeHUSA e =S

NpPaKTHYECKUX U MACTEPCKHX H Ap- E g g
J1a00pPaTOPHBIX 3AHATHH
Komnbrotepnsiit kinacc. | Cronel yuennueckue, | 445667 Camapckas | 43,40 | 10
VYyeOHnast ayautopust CTYJIbsl yYEHUYECKHE, | 00JacTh,
U1 IPOBEJICHUS JIOCKa ayIUTOpHAs r.TonpsaTTH,
3aHATHUH JICKIIMOHHOTO (menoBas) , 11K, LlenTpasbHbIil p-H
Tuna. YueOHas MPOEKTOP, IKPAH yin.benopycckas, 1.
ayJIuTOpUS JJIs MEPEHOCHOH , 16A, mo3urus no
MPOBEJICHUS 3aHATUI pabouuii CTOJL. TIT Ne 20
CEMHUHAPCKOI0 THUIIA. MMCbMEHHBIN YTII0BOM
VYyeOHas ayauTopust CTOJI, IPEeNo/1aBar.
JUTSl IPOBEICHUS CTOJL.
mabopaTopHBIX PadoT.
VYyeOHast ayquTopust
1 |7 Kypcosoro

MIPOEKTUPOBAHUS

(BBITIOJTHEHUS KYPCOBBIX

pabor). YueOHnas

ayJIUTOPHS IS

MPOBEACHUS TPYHIOBBIX

Y UHJUBUTYAJIbHBIX

KOHCYNbTalnil YueOHast

ayJIUTOPHS IS

MIPOBEACHUS 3aHATUI

TEKYIIEro KOHTPOJIS U

IIPOMEKYTOUHOU

aTTecTaluu.

(A-415)

VYdeOHas ayTuTOpHs Cromnel yuennueckue | 445667 Camapckas | 62,10 | 66

JUTSl IPOBEJICHUS TPEXMECTHBIE o0macTh,

3aHSTHN JIEKITHOHHOT'O (MOHOOJIOK), r.ToapsTTH,

Tuna. YueOHas MOHOOJIOKH IlenTpanbHbIii p-H

aAyIUTOPHS JJIS JIBYXMECTHBIE, CTOJ yi.benopycckas, 1.

MIPOBEACHUS 3aHATHI npenofaBaTenbCkuii, | 16A, mo3unus mo

CEMHMHApPCKOro TUIIA. CTyn TIT Ne 18

Y4yeOHast ayTuTopust MPENO0/1aBaTeNIbCKUM,

2 | s KypcoBOTO JIOCKa ayAUTOpHAs

MIPOEKTUPOBAHUS
(BBIMIOJIHEHUS KYPCOBBIX
pabor). YueOHnas
ayTUTOpUS s
MIPOBEICHUS TPYIITOBBIX
Y UHAUBHUIYyaJIbHBIX
KOHCYJIbTALIU .
YyeOHas ayuTopust

(menoBas), kadenpa




Ne
n/n

HaunmenoBanue
000py10BaHHBIX Y4eOHBIX
Ka0uHeToB, 1abopaTopuii,

MAacCTepPCKHUX H Ap.
00bEeKTOB U151 IPOBEAeHMSA

NPAaKTHYECKUX H

J1a00paTOPHBIX 3aHATHI

IlepeyeHb OCHOBHOI'O
o0opynoBaHus

daxkTHyecKuii agpec
yueOHbIX KaOHHETOB,
Jaboparopwuii,
MacTepcKux u Jp.

ILnomanm, M2

KoanuecTBo

MMoCa0YHbIX

MeCT

JUTSl IPOBEICHUS
3aHATHN TEKYIIETro
KOHTPOJISI U
MPOMEKYTOYHOMN
aTTeCTaluu.
(A-419)

KommnsrorepHslii kinacc.
Ilomenienune st
CaMOCTOATEILHON
paboTel. YuebHas
ayIUTOPHS JJISt
MIPOBEACHUS 3aHIATHI
CEMHHApPCKOro TUIIA.
VYyeOHast aynutopust
JUIS KypCOBOIO
MIPOEKTUPOBAHUS
(BBIMOJTHEHHUS KYPCOBBIX
pabot). YueOHnas
ayIUTOPHS JJISt
MPOBEACHUS TPYIIOBBIX
Y UHJUBUTYATbHBIX
KOHCYJIbTAL[UI.
VYyeOHast ayauTopust
JUTSl IPOBEJICHUS
3aHATHI TEKYIIETO
KOHTpPOJISI U
MIPOMEKYTOYHON
aTTeCTalUH.

(T"-401)

Crounbl yyeHHUECKUe,
CTYJIbsl YYEHUYECKHUE,
ITIK ¢ BBIXOI0M B CETh
NuTepuer

445020 Camapckas
0011. 1. ToapsaTTH,
yi1. benopycckas,
14, mo3umus o TTI
Ne 48

84,8

16




