MMUHOBPHAYKN POCCUN
®ENEPANbHOE MOCYJAPCTBEHHOE BIO[KETHOE OEPA3OBATEJNIbHOE YYPEXAEHUE
BbICLUEFO OEPA30BAHMA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeqyowmin kacpegpon
2e039K0102UU U MOHUMOpPUHa2a OKpyXatowel cpedbl
5/ Kyponan C.A.

/ (( - -'_i

(77 /

31.05.2025r.

NMPOrPAMMA MNMPAKTUKU

B2. B.05 (Y) YuyebHasa TexHonorm4yeckasa rnpakTuka, aKCnepTHo-aHanuTuyeckas

Kod u HaumeHoesaHue npakmuku/HUP e coomeemcmeauu ¢ Y4ebHbIM rniiaHoOM

1. WWndp n HaumeHOBaHMe HanpaBJieHUs1 NOArOTOBKM:
05.03.06 — 3konorna n Npupoaononb3oBaHmne

2. MNpocdunnb NoAroToBKKU: [€03KONOrMsa U NPMPOAONOSIb30BaHNE
3. KBanudwmkaums (cteneHb) BbINyCKHUKA: bakanasp
4. dopma obyUyeHuUA: oyHas

5. Kadbeagpa, oTBevarowan 3a peanusauuio NpakTUKK: Kadeapa reod3konormm n mMo-
HUTOPWHra oKpyXatoLlen cpeapbl

6. CoctaButenu nporpammsi: [1poxopuHa TaTtbsiHa ViBaHOBHA, KaHAMAAT XMMUYECKMX
HayK, OOLEHT Kadeapbl reo3KonorMm 1 MOHUTOPUHIa OKpyatouwen cpebl, akynbTeT
reorpaduun, reoakonorum u Typuama;coriandre@rambler.ru

7. PekomeHpoBaHa: HMC ¢-Ta reorpadum, reoakonormm un Typmuama , npotokon Ne8 ot
19.05.2025 .

8. YuebOHbIN ron: 2027-2028 CemecTp: 6



9. Llenu v 3apaa4m npakTUKK:

1. Llenn y4ye6GHOM NpaKkTUKW.

Llensamu y4ebHOM TEXHONOMMYECKON, 3KCNEPTHO-aHANUTUYECKON MPaKTUKN ABMSOTCSA:

- (hopmupoBaHMEe y CTYOEHTOB 3KOMOrMYECKOro MMPOBO33PEHUS, MOHUMaHUA Heobxoan-
MOCTW MOCTOAHHOIO KOHTPOIS Ka4ecTBa NPUPOAHbLIX BOA Y NOYB, BbISIBIIEHUS UCTOYHUKOB UX
3arpssHeHns ¢ LUernblo co3gaHnsa addeKTUBHbLIX METOA0B NUKBUAALUN BPedHbIX NOCreacTBUi
aHTPOMOreHHOro BO34enCTBUS;

- obyyeHue cTyaeHTOB MeTodam MoneBbIX IKONOMMYECKNX UccnegoBaHnii B akcneguLm-
OHHbIX YCIOBUSX.

2. 3apaum y4eb6HOM NPaKTUKW.

3apayamu y4ebHON TEXHOMOMMYECKOW, IKCMEePTHO-aHANMTUYECKON NPAaKTUKN SABMSATCS:

- OCBOEHME TEXHVKWN NPOBEAEHMS TMOPOXMMNYECKUX NCCNEA0BaHNIN MPUPOOHBIX BOA U
MOYBEHHbIX BbITSHKEK NOMNEBbIMM METOAAMM;

- 3aKpenneHne MeTooB XMMUYECKOro aHanmsa no onpegeneHunio nokasaTenemn Kkaye-
CTBa NPUPOAHBIX BOA XO3AWCTBEHHO-NNTLEBOIO Ha3HAYEHWS;

- OLleHKa 3KOMOrm4yeckoro COCTOSIHUSA NoYBhbl;

- YCTaHOBIEHNE NCTOYHUKOB 3arpsi3HEHUSA NOBEPXHOCTHLIX BOA, U MOYBbI.

10. MecTo npakTtukm B cTpykType OOI:
Y4yebHasa npakTtvka OTHOCUTCA K BapwuabenbHon YacTn b 2 npaktukam cornacHo y4eb-
HoMy paboyemy nnaHy no HanpaeneHuto 6akanaspuata 05.03.06 - Skonormsa 1 NPUPOAONOSb-
30BaHue .
BxoaHbIMK 3HAHUSIMK SIBMISIOTCA 3HAHUS OCHOB OOLLIEN SKOIOMUK, TMAPOXMMNN, NOYBOBE-
AEHWSI, TEOXUMUUN OKpYXKatoLLEN cpeabl.
lMporpamma npakTUKKM COCTaBMNeHa C y4eTOM TOro, YTO CTYAEHTbl U3Yy4nunn nNpeameThl, B
KOTOpbIX OcBeLlaTcsa obLie-akonornvyeckne npodnemsl, NPOBOANTCSA aHanNu3 gaHHbIX MOHUTO-
PUHIOBbIX HAOMOAEHWI €CTECTBEHHbIX U UCKYCCTBEHHbLIX 9KOCUCTEM.
TpeboBaHNA K «BXOAHbIM» 3HAHUAM:
- CTYAEHT AOMKEH XOpOLO BNageTb TEOPETUYECKMMUN 3HAHUSIMM B 0ONacTn aKONOrmn, aHa-
NUTUYECKON XUMUMK, NOYBOBEAEHWS;
-3HaTb aHanUTUYEecKMe MeToabl ONpedeneHus 3arpsi3HALMX BELLECTB B OKPYXKatoLewn
cpeae;
- BNageTb TEXHUKOW NabopaTopHbIX U NONEBLIX METOAOB aHanMaa.

B pesynbTaTte npoxoxgeHus AaHHOM y4ebHOW NpakTUKM yvalumecs npruobpeTarT HaBbIKK
NPOBEAEHNS 3KOJTOro-aHaNUTUYECKNX UCCeaoBaHNA HAa3eMHbIX U BOAHbLIX 9KOCUCTEM, KOTOPbIE
HeobXxoanMbl AN M3y4YeHus cnegyrwmx aucumMninH (B COOTBETCTBUM C y4e€OHbIM MIIaHOM):
reo3Konornsl, 3KONOrMYECKUN MOHUTOPWUHT; 3KOMOrMs MOYB M XUMUS MOYB; OCHOBbLI MPUPOAO-
NONb30BaHUA, a TakkKe y4eOHOM NPaKTMKM MO MOSYyYEHUIO NEPBUYHBLIX MPOdECCMOHANbHbLIX
YMEHWIA 1N HaBbIKOB, B TOM YUCNE NEPBUYHBIX YMEHUA N HABbIKOB Hay4YHO-UCCeL0oBaTeNbCKON
AEeATENBHOCTN.

11. Bua npaktukmn, cnocob n coopma ee nposeaeHus
Bupa npakTuku: yuyebHas.

Cnoco6 npoBeaeHUA NPaKTUKN: cTaumnoHapHas
Peanuayetcs nonHocTbio B hopme npaktuyeckon nogrotosku (MM1).

12. NMnaHupyemble pe3ynbTaTbl OOYYEeHUA NPU NPOXOXKAEHUU NPAKTUKU (3HAHUSA,
YMEeHUsl, HaBblKM), COOTHECEHHble C NNaHUpyeMbiMU pe3yfbTaTaMu OCBOEHUA
obpa3oBaTesfibHOM NporpaMmmMmbl (KOMNETEHUMAMMU) U UHOAUKATOPaMU UX OOCTUXKe-
HUA:



Kog HasaHue komne- | Koa(bl) UHamnkaTtop(bl) MnaHupyemble pesynbTatbl 06y4eHns
TeHuun

MK-3 | CnocobeH npo- | [K-3.5 | lNpumeHsieT coBpe- | 3Hamb: OCHOBBbI NHXEeHEepHo-
BOAUTb WHXEHep- MEHHblEe nabopa- | 3KONOrMYECKNX U3bICKaHUN, OLEHKN BO3-
HO- TOPHO- OENCTBUSI Ha OKPYXaloLLyto cpedy 1 SKo-
3Konornyeckme WHCTPYMEHTAlbHbIE | NOTMYECKON 3KCMEPTU3bl NPOEKTHOW Aes-
U3bICKaHWS, OLEH- MeTodbl AN rMapo- | TEeNbHOCTY;
Ky BO34encTeus METEOpOSIOrM4YEeCKNX | yMemb: MPUMEHHATb COBPEMEHHble na-
Ha OKpyXatoLLyto n3MepeHun, oueHkn | 6opaTopHO-MHCTPYMEHTanbHble MeTOoAbl
cpedy M 3Konoru- 3arpsAsHeHnss  OKpy- | AN rMapOMEeTeopOonornmyecknx usmepe-
YEeCKylo aKcnepTu- XaroLlen cpefbl, | HUA, OLEHKN 3arps3HEHUSA OKpYyKatoLlen
3y MPOEKTHON fe- cTaTtucTnyeckon 00- | cpedpl, ctaTtucTnyeckon obpaboTkm pe-
ATEenbHOCTM  Ha paboTkn pesynbTa- | 3ynbTaToB MNOMEBbLIX WU3MEPEHUA C UC-
OCHOBE  UCMOSb- TOB MONEBbIX U3Me- | MNONb30BaHWEM MPUPOLOOXPAHHOIO Npo-
30BaHUA  coBpe- peHun C WCMonb3o- | FPaMMHOro obecnevyeHns
MeHHbIX nabopa- BaHMeM npupogo- | esrademsb: COBpeMeHHbIMY nabopartop-
TOPHO- OXpPaHHOro Npo- | HO-UHCTPYMEHTanNbHbIMU 3KONOro-
WHCTPYMeHTanb- rpamMmmHoro obecne- | reoxuMmMyecknumu, kaptorpado-
HbIX 3Konoro- yeHus reoge3v4eckMm 1 AMCTaHUNOHHbBIMU
reoXMMn4ecKmx, MeTOAaMM KOHTPOSSA NPUPOAHBIX pecyp-
KapTorpado- coB
reofesn4yecknx u
ANCTaHLMOHHBIX
MeToa0B KOH-
Tpons NpUPOSHbIX
pecypcos

MK-4 | CnocobeH ocy- | MK-4.1. | YyacTByeT B NoAro- | 3Hamb: TeopeTuyeckne OCHOBbl Mpo-
WecTBNATL  pas- TOBUTENbHLIX,  MO- | EKTHOW 3KONOrMYeckon AOKYMeHTauum u
paboTKy MNpoeKT- neBblx u nabopa- | MeponNpuATMIA MO NOBbILLEHNIO 3hdhek-
HOM  3Kororuye- TOPHbIX paboTax | TMBHOCTM MPUPOOOOXPaHHOW AedATenb-
CKOW [OKyMeHTa- npu npoBedeHUN | HOCTW OpraHmn3aumm
umm u peanusa- WHXXEeHepHO- ymemsb: pa3pabatbiBaTb MPOEKTHYHO
UMl Meponpus- 3KONOrM4eCcKmX SKOMOrMYECKY0 AOKYMEHTauuio un Me-
TWA MO noBbILLE- N3bICKaHWI1 ponpuaTua MO MNOBbIWEHNIO 3ddeKTUB-
HUIO  3dhdeKkTUB- HOCTW NPUPOSOOXPAHHON OEATENBHOCTY;
HOCTM  Mpupoao- enlademb: TEXHUKOW NabopaTopHbIX WU
OXpaHHOM  pgesd- nonesbix paboT Npu NPOBEAEHUN MHXKe-
TEenbLHOCTM opra- HEPHO-3KONOMMYECKNX N3bICKaHUN
HM3aumm

MK-5 3Hamb: MeTOAbl AKONOrMYEeCcKoro Mo-
CnocobeH peanu- | MK-5.2 BbinonHsieT kom- HUTOPWHra ANs OLEHKN U MPOrHo3npo-
30BblBaTb CUCTe- nnekc HabnogeHun, BaHWSA 3KONOMMYECcKOro COCTOSIHUSA
Mbl W MeTodbl n3MepeHuin no pea- OKpy>KatoLLel cpeabl;
9KONIOrMYeCcKoro nu3aumu 3agay aKo- yMemb: NpoBOANTbL KOMMNNEKC Habnio-
MOHMWTO-PUHIa NOrMYeCcKoro MOHM- OEeHUA, N3MepeHUn No peanusaumm 3a-
ANs OUEHKn  n TOPWHra, OLEeHKU a4y 3KONOrM4ecKoro MOHUTOPUHra,
NPOrHO3NpPoBaHWsA 9KONOrMYECKMX puc- en1ademsb: TEXHUKOW U3MEPEHUIA NO
3KONOrM4ecKoro KOB Npw rpagocTpo- peanusauuy 3agayd 3Kororm4eckoro
COCTOSIHUS  OKpY- UTenbCcTBE 1 B NPO- MOHWUTOPUHIa, OLIEHKM 3KONOTMYECKMX
Xarowern cpeabl Liecce NHOM X03a1- PUCKOB Mpu rpagoCcTPONTENLCTBE U B

CTBEHHOW AeaTenb- npouecce UHOW XO3ANCTBEHHON Aesi-
HOCTU TEINbHOCTU

MK-8 | CnocobeH npo- | MNK-8.2 Bnageet n npume- | 3Hamb: TeopeTUdecKue OCHOBbI MOHU-
BOAWUTb  MOHUTO- HAeT MeToAdbl TMA- | TOPUHra, OLEHKM 3KOMNOrm4eckoro co-
PWHT, OLEHKY 3KO- pOMU3NKN, BOAHO- | CTOSAHMSA U SPADEKTUBHOIO ynpaBreHNs

norn4yeckoro  co-
CTosiHUA 1 adp-
dekTuBHOE

ynpaeneHve BOA-
HbIMM  Buopecyp-

©anaHcoBbIX uKcche-
[OBaHUK B npoLec-

ce BOHO-
TEXHUYECKUX WU3bIC-
KaHWW, BOOOX035M-

BOAHbIMU Buopecypcamum ¢ obecneve-
H1eM TpeboBaHWIA aKonornyeckon bes-
OMacHoOCTK

yMemb: NIPUMEHATb METObl rVID,pO(bVI-
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camnm c obecne-
yeHnem TpeboBa-
HUA  3Komnorun4e-
ckon ©es3onacHo-
CTM Ha oOcHOBe
KOMMJTEKCHbIX
rmgpomeTpuye-
CKUX, BOJHO-
6anaHcoBbIX UC-
crnenoBaHuin 7]
BO/IHO-
TEXHUYECKUX
M3bICKaHUN

31KMK, BOOHO-0anaHcoBbIX UccrnenoBa-
HWUI B NpoLecce BOAHO-TEXHUYECKNX
M3bICKaHUN

ennademsb:. MeTo4aMM rMOPODUINKNA,
BOAHO-0anaHCoOBbIX UCCNeAoBaHN B
npoLecce BOOHO-TEXHUYECKNX U3bICKa-
HUI, a TaKKe HaBblkaMW BOAOXO3AN-
CTBEHHbIX pac4eToB W ynpaBneHus rma-
POTEXHUYECKMMU COOPY>KEHNAMMN

CTBEHHbIX pacyeToB
W ynpaBneHus rma-
POTEXHUYECKAMMU
COOpPYKEHNAMU

13. O6bemM NpakTUKKU B 3a4eTHbIX eanMHMLUax/yac. — 3/ 108.

d)opma npome)KyTquoﬁ aTTectauumn — 3a4erT.

14. Bugbl y4e6HOM paboTbl

TpyaoemMKkocTb
Bug y4ebHowm paboTbl Beero 6 cemecTp
Y. 4., B opme
nn
Bcero yacos 108 108 36
B TOM YuUChe:
JIeKuMoHHbIe 3aHATUS (KOHTaKTHas
paboTa)
MpakTnyeckme 3aHATUSA (KOHTaKTHas 2 2
paboTa)
CamocTtosaTenbHas paborta 106 106 36
dopma NpomexyTo4HONM aTtTecTaumm 0 0
(3a4em ¢ ouyeHkol)
WToro: 108 108 36

15. CogepaHne npakTUKn

n/n Pasgenbl (aTansbl) npak- o
A ( ) TP Buabl yuebHom paboTbl
TUKK
1. MoarotoBuTenbHbiM  (Opra- | IHCTpykTax no TexHuke 6e30nacHOCTN, COCTaBMNEHME 1

HU3ALUNOHHbIN)

yTBepXAeHNEe rpadouka NPOXOXKAEeHNUsI NPaKTUKN, U3ydYeHne
nUTepaTypHbIX MCTOYHUKOB MO TEME IKCNEPUMEHTANbHOIO
nccnenoBaHus. JIEKUMOHHBIE M MPaKTUYECKME 3aHATHS.

2. OcHoBHow (nonesou )

OcBOeHVe MeTOA0B MCCIEeAOBaHUS,, 3HAKOMCTBO C nopTa-
TUBHbIM 06OpYAOBaHWEM ANS MNPOXOXAEHUS MNPAKTUKW.
3akpenneHve MeToaoB aHanu3a, npoBedeHue camoCTos-
TenbHbIX 3KCMepUMEHTarnbHbIX UCcneaoBaHuii B nabopa-
TOpHbIX ycnosusax. OT6Gop Npob Boabl U NpoBeaeHWe ra-
POXMMWUYECKUX UCCNELOBaHWUIA B MOMEBbLIX YCMOBUSX; OT-
Gop NoYBEHHBLIX 06Pa3LOB, MPUrOTOBIEHNE BbITSXKEK U UX
aHanu3 B NomneBbIX YCNoBUsiX (B KayecTBe OOLEKTOB WC-
crnenoBaHUn Ucnonb3yeTcs BopoHexckoe BoAOXpaHUNU-

LLIe M NpUropodHble panioHbl r.BopoHexa).




3. 3aknoYnTenbHbIN O6paboTka 1 aHann3 NoNy4YeHHbIX pe3ynbTaToB,
(MHdOpMaLMOHHO- pacyeTbl, cOCTaBneHme n opopmMmneHme ot4eTa, NnoaroTos-
aHanUTUYeCKni)

Ka CTeHra3eTbl, 3anojiHeHne JHEBHMKOB NPakTuUKK, noaro-
TOBKa npe3eHTaunnm n goknaaa K (beCTVIBaJ'HO NpPaKTuK.

4 MpencTaeneHne oTYETHON OTBeTbI Ha BOMPOCHI K 3a4eTy, 3alMTa oTyeTa
AOKyMEeHTaLun

16. NMepeyeHb yyeGHOM nuUTepaTypbl, pecypcoB cetu «MAHTepHeT», He06X0AUMbIX
ONA NPOXOXAeHUA NPaKTUKKU (CrIUCOK numepamypbl oghopmrisemcss 8 coomeem-
cmeuu ¢ mpebosaHusamu TOCT u ucnonb3yemcsi obuw,asi ckeo3Hass Hymepauus Ons
g8cex 8ud08 UCMOYHUKO8)

a) OCHOBHaga nuTepaTtypa:

Ne n/n NcTouHuk

MeToab! akonormyeckux nccnegoBaHuin: ydebHoe nocobue anga Bysos [rpuc Y-
MO «Hayku o 3emne»] / H.B. KaBepuHa, T.W. MNMpoxopwuHa, E.FO. MBaHoBa, M.A.
Knesuosa, C.A. Kyponan, O.B. Knenukos, A.I'. MypaBbeB, A.H. Hukonbckas, B.B.
CwuHeryboBa. - BopoHex: N3gaTensctBo «Hay4vHasa kHuray, 2019. - 355 c.
MpoxopuHa T.N. XuMunko-aHanuTudeckas npaktuka: y4eb. nocodue.- BopoHex:
N3paTtenbckni gom BIY, 2020. — 53c.

Konbuos, B. B. TeopeTnyeckne OCHOBbI 3alimMTbl OKpyXKalowen cpenbl: y4ebHuK
ansa sysoB : [16+] / B. b. Konbuos, O. B. KoHgpateeBa ; pea. B. b. Konbuos. —
Mockea : lNMpomeTen, 2018. — 734 c. : cxeM., Tabn. — Pexxum goctyna: no noanmcke.
— URL: https://biblioclub.ru/index.php?page=book&id=483194

6) gononHuTENbHaa nNuTeparypa:

Ne n/n MCTOYHNK

MouBoBeaeHue : y4ebHMK Ans akagemuydeckoro 6akanaspuarta : [ons CTyA. BbICLL.
y4e0. 3aBeeHuin, 0by4datoLLmMxcst No ecTecTBeHHOHAyY. Hanpaenenuam] / [K.LL. Ka-
4 3eeB 1 ap.] ; otB. pea. K.LU. Kazees, C.N. KonecHnkos .— 5-e n3g., nepepab. 1 gon.
— Mockea : FOpanT, 2019 .— 426 c.

AHTpOMOreHHbIe NoYBkbI : y4ebHOe nocobure ans Gakanaepuarta n MarmcTpaTypsbl :
[ans cTtya., oby4varowmxcs no cneumansHOCTM 1 HanpaeneHuto "lMNousosegeHne"] /
S M.U. l'epacumosa [n gp.] .— 2-e nsa., ucnp. un gon. — Mocksa : FOpawt, 2019 .—
236 c.

5 HukaHopos A.M.I'mgpoxmnmus / A.M.HukaHopos. — CI16 : M'mpgpomeTteomnsgar, 2001. —
447 c.

Hop, M. E. NMpnbopkl 1 cpeacTBa KOHTPOMNA OKpyXatoLlen cpebl : y4ebHoe noco-
6ue : [16+] /. E. Hop ; OMcKuiA rocyaapCTBEHHbIV TEXHUYECKUI YHUBEPCUTET. —
7 Owmck : OMcKuin rocyaapCTBEHHbIN TEXHUYeCKUn yHuBepcuTeT (OMITY), 2019. — 83
C. : un., cxem. — Pexum goctyna: no noanucke. —

URL: https://biblioclub.ru/index.php?page=book&id=68213

'pomoB, H. B. AHanuTnyeckasa xummnsa n gomM3nKo-xmMmnyeckne MetToabl aHanuaa:
cOOpHMK 3agay C OCHOBaMKM TEOPUM 1 NPUMEPaMu peLLeHni . y4ebHoe nocobue :
[16+] / H. B. 'pomos, O. I1. TapaH ; HoBocnbupckumn rocygapcTBEHHbIN TEXHUYE-
ckun yHuBepcuteT. — HoBocubupck : HoBocnbnpckmii rocyaapCTBEHHbIA TEXHUYE-
ckuii yHmBepcuteT, 2018. — 112 c. : un., Tabn., rpad. — Pexxum goctyna: no nog-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=576263

B) MH(OPMaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbl (ouumnanbHblie pecyp-
Cbl UHTEPHET):
Ne n/n MCTOYHNK

9 OnNEKTPOHHbBIA KypC N0 AUCLMNNMHE Ha nopTtane «ONEeKTPOHHbIA YHUBEpCUTET



https://biblioclub.ru/index.php?page=book&id=483194
https://biblioclub.ru/index.php?page=book&id=682131
https://biblioclub.ru/index.php?page=book&id=576263

BIry» - Pexnm poctyna: no noanucke. -

https://edu.vsu.ru/course/view.php?id=4025
OnNEeKTPOHHBIN Kypc No aucumninnHe «OxpaHa oKpyXatollen cpedbl» Ha nopTane
10 «ONeKTPOHHbIN YHUBepcuTeT BI'Y» — Pexxum gocTyna: no nognucke. —
https://edu.vsu.ru/course/view.php?id=4671

OnNeKTPoOHHO-OMbnuoTeyHasi cuctema "YHusepcuteTckas bmbnmoteka

11 oo e
online", http://biblioclub.ru/
OneKkTpoHHO-6nbnuoTevHas cuctema "KoHCynbTaHT cTygeHTa",
http://www.studmedlib.ru
13 OnekTpoHHO-O6nbnunoteyvHast cuctema "fNaub"https://e.lanbook.com/
14 HaunoHanbHbI undposon pecypc "PYKOHT"http://rucont.ru
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17. O6pa3oBaTesibHble TEXHONOrnu, NPUMeHseMble NpPU NPoBeAEeHUUN NPAKTUKU U
MeToaMYecKne yKkasaHus ansa ody4arowmxca no NpoxXoXaeHU0 NPakTUKu

lMporpamma nNpakTukn peanuayeTcs ¢ NpUMeHeHneM AUCTaHLMOHHbBIX TEXHOMOMMIN Ha
nnaTtgopme «ObpasoBaTenbHbI NopTan «ANEKTPOHHbIN yHUBepcuTeT BIY». Pexum goctyna:
https://edu.vsu.ru/course/view.php?id=8288

18. MaTtepuanbHO-TeXHUYECKOe obecneyeHne NPaKkTUKMU:

CneunanuaumpoBaHHasa mebenb, aBTOKNaB, MOMKa ¢ TyMOOM, CyLuurka Ans nocyapl, Cyxoxapou-
HbI WwKad, MydenbHaa neyb, XOoNoAuNbHUKK dpapmMaleBTUYeckne, LeHTpudyra, oTokono-
pUMETpP, MenbHULA 3epHOBasi, aKBa4MCTUINSATOPbLI, UCNAPUTENb POTALMOHHbIN, BECHI aHanu-
TUYEeCKMe, BeCbl JNEKTPOHHble, acnvpaTopbl AN aspoaHanMTUYEeCKMX W3MEPEeHUn, nnuTka
aneKkTpuyeckasi, BeCbl aHanuTu4eckme, wusMmepuTens napameTpoB Mukpoknumarta "METEO-
CKOM-M", wymomep uundpoBon, Ao3nMeTp-paguomeTp, rasoaHanusatop NAHK-4, komnnekc
BonbTamnepomeTpudecknn TA-4, komnnekt-nabopatopus noptatueHas ("lMuenka H", HKB) ns-
MepUTENM BNAXHOCTU U TeMnepaTypbl Bo3ayxa

19. OueHou4HbIe cpeAcTBa ANs NPoBeAEeHUA TEeKYyLEeNn N NPOMEXYTOYHON aTTecTa-
UMM oOy4aroWmMxca No npakTuke

Ne HanmeHoBaHue pas- KoMre- UHankaTop(bl)
n/n aena gucuunivHbl TeHLMA(M) JOCTUXKEHUS OueHouHble cpeacTBa
Moayns U KOMMeTeHLnm
y
MNoarotoBUTENbHLIN
1 (opraHn3aLMOHHbIN) MK-3 MK-3.5 Scce
> OcHoBHoW (nonesown ) MK-4 MK-4.1 3a784N. TECTOBBIN ONDOC
: MNK-5 MK-5.2 Actn, P
3akntounTenbHbIN
3. (I/IH(bOpMaU,VIOIjHO- MK-5 MK-5.2 3ajaumn, TeCTOBbIN ONPOC
aHanUTUYeCKni)
I'IpeACTaaneHme 3anaun, Dcce
4. | OT4eTHOM MNK-8 MK-8.2
AOKyMEHTaLun
MpomexyToyHas aTtTecTaums 3apgaun, TeCToBbIV ONpoc
dopMa KOHTpOnsi — 3a4eT

20. TunoBble OLEHOYHble cCpeAcTBa U MeToAMYecKMe MaTepuanbl, onpeaensio-
lWue npoueaypbl OLeHUBaAHUS U KPUTEPUN UX OLleHUBaHUA

20.1 TeKyLWM KOHTPONb yCreBaeMoOCTH
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OLEHOYHbIX CPEACTB:

Koa v HanmeHoBaHue komneteHuuun: MNK-3 - CnocobeH
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KOHTpOJ'Ib ycnesaemMoCTu no ancumninmHe ocywecTBlideTcd C NOMOLLbIO cneayrLuimnx

NPoBOAUTb MHXEHEepPHO-

3KONormyeckue U3biCKaHUsl, OLEHKY BO34eMCTBUA Ha OKPYXKaloLylo cpeay U aKonoruye-
CKYH 3KCMepTU3y NMPOEKTHOM AeATEeNIbHOCTU Ha OCHOBE UCMOJIb30BaHUS COBPEMEHHbIX
nabopaTopHO-MHCTPYMEHTalNbHbIX 3KONOro-reoOXuMmn4eckux, kaptorpado-reofgesmyecknx
M AUCTAHLMOHHLIX METOAO0B KOHTPONSA NPUPOAHLIX PpecypcoB

Acce.

Omeemumb Ha 80npochkl, cesi3aHHbIe ¢ om60opom rnpob eodkbl.

No Bonpoc OtBer

1 Uto Takoe «penpeseHTaTUBHAA»
npoba?

2 [CTb «pa3oBoro» otbopa npobbl BoAbI?

3 CylHOCTb «cepurHoro» oTbopa
npobbl BoAbI?

4 Kak HasbiBaoTca npubopbl Ans
oTOOpa NOBEPXHOCTHbIX M FNYyOUHHBIX
npo6 Boabl?

5 B uyem oTnnume «npocton» OT
«CMeLlaHHOM» Npobbl BoAbI?

6 Mepeuncnute B Kakmx MecTax
Hago oTobpaTb Npobbl BOAbl, YTOOLI
OUeHUTb BNUAHME cbpoca CTOKOB,

Hanpumep, Ha pedHon 6accenH?

7 Kakumun cnocobamum MO>HO
3amennuTb Buoxmmmyeckme
npovecchl, npoTekatoLme B
oTobpaHHoM npobe BoAab!?

Bo3MoOXxHbIlU eapuaHm omeema

Ne Bonpoc OtBer

1 YTo Takoe «penpe- PenpeseHTatvBHbIMM (MU NpeACcTaBUTENbHbIMW)
3eHTaTMBHasi» npoba? Ha3blBalOTCs Npobbl, B KOTOPbLIX COAEpXaHue onpeaense-

MbIX MHIPEANEHTOB HE M3MeHseTcsa npu otbope npob, nx
XPaHeHUN N TPaHCNOPTUPOBKE K MECTY aHanuaa.

2 CyLHOCTb «pa3oBo- Mpn pasosom (HepeaynsapHoMm) ombope npoby GepyT
ro» otbopa npobbl BO- OOVH pa3 B onpeferieHHoOM MecTe M paccMmaTpuBaloT pe-
abl? 3ynbTaT OOHOro aHanusa. ATo cnocob NpMMEHSIETCH peako,

Hanpumep, NpUMeHsIeTCa ANsi NEPBUYHON OLIEHKWN KayecTBa
BOAbI B MOSEBbLIX YCIIOBUSIX.

3 CyLHoCTb «cepum- B GonblUMHCTBE CryYaeB NPUMEHSAIOT cepuliHbiti 0mbop
Horo» otbopa npobbl rnpob, Npn KOTOpom Kaxgas npoba otbupaeTcs B onpege-
BOAbI? NEHHOWN BPEMEHHOWN (Cymku, Mecsy) Wnn 30HanbHOW Mo-

cnepoBaTeNbHOCTM (C mosepxHocmu, ¢ eanybuHbl unu ¢
MPUOOHHbIX crioeg godoema). ATOT cnocob mcnonb3yeTca
ANs onpeneneHns UAMeHeHUst CoaepXKaHNs KOMMOHEHTOB,
nosny4arT cTaTUCTUYECKMEe AaHHble U NO MX pesynbTartam
OLEHUBAKOT KaK M3MEHUNOCb Ka4eCTBO BOA .

4 Kak Ha3biBatoTCH [na otbopa NOBEPXHOCTHbIX NPO6 BOAbI MCMOMb3YHT
npunbopsl ans otbopa Npo600TOOPHUK NN MAaSTHUKOBLIN CTakaH
NOBEPXHOCTHbIX U IMy- Ona ot6opa rmybuHHbIX Npob6 BOAbl UCNOMb3YOT 6aTo-
OMHHbIX Npo6 BOObI? MEeTp

5 B uem otnunune lMpocmytro npoby nonyyatoT NyTeM O4HOKPaTHOro oT6o-

«MPOCTON» OT «CMeLLaH-
Hov» Npo6bl Boabl?

pa Bcero Tpebyemoro konuyectBa obpasua Bogbl. Cme-
waHHyr npoby nonyyawT, 00beauHsss NpocTble Mpobbl,
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B3ATble B OOAHOM W TOM e MecCTe yepes3 onpeneneHHble
NPOMEXYTKMN BPEMEHW, NN OTOBPaHHbIe B pPasfnnyHbIX Me-
CTax M3y4aemoro Bogoema.
6 Mepeuncnure B Ka- B uenax uccnepoBaHua BAvMSHUA  cbpoca CTOYHbIX
KX MecTax Hago BOZ, 0OObIYHO OTOMpPAOT HECKONBbKO NpPo6:
oTobpatb Npobbl BOAHI, 1) Ha 500 ™ BblIWwe No TeveHuto (3Ty Npoby paccmartpu-
YTOObI OLIEHUTbL BRUSA- BaloT B kadecTse (pOHOBON);
Hue cbpoca CTOKOB, 2) HenocpeacTtBEHHO B TOM MecCTe, rae npoucxoauT
Hanpumep, Ha peyHomn cbpoc CTOKOB;
BGaccenn? 3) B mecTe, rae npou3oLsio MOSIHOE CMeELUeHWEe BOA
(Bblwe no TedeHumto Ha 1000 m).
7 Kakvmun cnocobamm KoHcepBupoBaHmem npobbi:
MOXHO 3aMeannTb - B XonoaunbHuke npu +4°C
onoxmmmnyeckue - [OBGaBUTb KOHL,. KUCMOTY
npovecchl, - po6aBuTb xnopodopm un ap.
npoTekawwue B
oTtobpaHHoM npobe
BOAbI?

MK-4 - Cnoco6eH ocyLlecTBNATb Pa3paboTKy NMPOEKTHOW 3KONOrM4eckom JOKyMeHTa-
UMM 1 peanusauumio MeponpUATMA NO NOBbIWEHUIO 3Pp(hEeKTUBHOCTU NPUPOAOOXPaHHON
[eATeNbHOCTU OpraHn3auum

3adayva 1. B cBsi3u co cOpocoM HeQOCTATOUYHO OYULLIEHHBLIX CTOYHbIX BOA B BOAHbIE 0ObeK-
Tbl B NOCNeAHee BpeMs YCUNMBAETCA aHTPONOreHHas Harpyska Ha NpupoaHble BOAbl, B YaCTHO-
ctun, 6acceinHbl pek. NMoaTtomy He06X04MMO YCUNUTL KOHTPOSb MU MOHUTOPWHE 3@ 3KONOrMYeCKnM
COCTOSIHUEM BOAOTOKOB.

[ns oueHkM kayecTBa BoAbl pP. YCMaHb, Obinia oTobpaHa pasoas npoba peyHon Bogbl U
BbINOMIHEH €€ XMMUYEeCKMI aHanua, pesynbTaTbl KOTOPOro npueedeHbl B Tabnuue 1. Coenatb
npeaBapuTesbHbIA BbIBOA O KA4ecTBe BOAbl B P. YCMaHb.

Tabnuvua 1. Pe3ynbTartbhl XMMMYECKOro aHanm3a npobsl BoAb!

noK
HavmeHoBaHune dakTuyeckas Pblé’:—lxos KpaTHocTb
Ne nokasartens KOHL-MS (Cgparr) npesblleHns
Copaa/MOK
1  pH 7,3 6,585
2 | MuHepanusauus, mr/n 620 1000
3 | ObLL. XXeCTKOCTb, MMOJb/I 7.3 7.0
4 | Ca*, mr/n 155 180
5 | Mg™, mr/n 37,5 40
6 | HCOgs, mr/n 213,5 400
7 | SO, mr/n 85 100
8 | CI', mr/n 26 300
9 | Fe obwasa, mr/n 0,4 01
10 | NH4", mr/n 15 05
11 | NOy, mr/n 0,06 0,08
12 | NOg, Mmr/n 55,3 40

PeweHue: Tak kak npoba Boabl 0oToOpaHa M3 pekun, TO hakTU4eckme KoHueHTpaumm 3B
cpaBHuBaeM c NOK anga Boa pbi60-X0351MCTBEHHOIO Ha3Ha4YeHNs




naokK KpaTHoCTb
HanmeHoBaHue dakTnyeckas
Ne HoKasaTens KOHL-U$1 (Coparcr) pbi6-x03 npesbleHns
akr Copac/MAOK
1 | pH 7,3 6,5-8,5 -
620
2 | MuHepanusauus, mr/n 1000 -
noBbIleHHas
3 | OOL. XeCcTKoCTb, MMONb/N 7.3 7,0 1,1
XecTkas
4 | ca®, mr/n 155 180 -
5 | Mg®, mr/n 37,5 40
6 | HCO4, mr/n 213,5 400-500 -
7 | SO,%, mr/n 85 100
8 | CI', mr/n 26 300 -
9 | Fe obwas, mr/n 0,4 0,1 4,0
10 | NH,", mr/n 1,5 0,5 3,0
11 | NOy, mr/n 0,06 0,08 -
12 | NOg3, Mmr/n 55,3 40 1,4

Omeem: nccnegyemas npoba Bogbl HE COOTBETCTBYET CaHUTAPHO-TMIMEHNYECKUM Tpe-
6oBaHuam CaHlluH 1.2.3685-21 «['urmeHnyeckne HopmaTtmebl 1 TpeboBaHMs obecrneyeHns Ges-
onacHocTu 1 (Mnn) 6e3BpeaHOCTN ANs YernoBeka hakTopoB cpedbl 0bUTaHna», T.K. KOHUEHTpa-
UMM HEKOTOPLIX MHrpeaveHToB npesbiwatoT MOK ans Boa pbiOOX035IMCTBEHHOIO Ha3HAYeHMs.
Tak, HanpumMep, OTMeYeHa NOBbILLEHHAA MUHepanu3aums Bodbl, >XECTKOCTb BOAbl NpeBbilaeT
MNOK B 1, 1 pa3a 1 OTHOCUTCA K KaTeropum «kecTtkas»; Fe obwas — B 4 pasa, NH,;" - 3 pasa u
NO;3 - B 1,4 pasa.

3adayva 2. B nonesbIx yCrnoBusaX Maccy no4sbl (M) HAX04AT pacyeTHbIM METOA0M Mo POpMyne:
m=p*V
OpuveHTMpoBOYHas BeNnYMHa NAOTHOCTU (P ) NOYB B BO3AYLUHO-CYXOM COCTOSHUM COCTaBMSET:
NoyYBbl TUNa «necok» - 1,4 r/icm®;

nousbl Tvna «topd» - 0,4 r/icm® ;

nouBbl TMNa «4epHodem» - 1,1 r/cm® .
Paccuutatb maccy no4ysbl (M) n 06bem agnctunnmposaHHon Bodbl (V) ANg NpuUroToBneHns 800-
HOU MOYBEHHOW BbLITSDKKM B MOSIEBLIX YCINOBUAX MO CNEAYIWUM OaHHbIM: 00beM noyBbl = 25
MI1, NOYBa NpeacTaBnseT cobon necox.

PeweHue:
1) 3Hasa NNOTHOCTb 1 06BEM NOYBbLI, MOXHO paccyuUTaTb ee Maccy:
m=p*V=14*25=35r

2) [lnst npuroToBreHnst 600HOU NOYBEHHOW BbLITSKKM Ha 1 T nouBbl 406aBNAST 5 M OQUCT. BOAbI.
Mcnonbk3ysa aToT npuHUmn, paccymtaeMm o6bem BoAbl, HeOH6X0AMMBIN AN HAWAEHHOW MacChl NOY-
Bbl:
1 r noysbl — 5 mn guct. H,O
35 r nousbl — X mn guct. H,O X =175 mn gnet. H,O

Omeem: macca noysbl = 35 1, 06bem AncT. Boabl = 175 mn
3. Tecmoesie gonpochki:

1.5 omb6opa ripob 800bI Ha ar1ybuHe Ucrornb3ym:
A. 6atomeTp

Bb. MasTHUKOBLIN CTakaH

B. Begpo

. BUCKO3MMETP
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2.[0ns omb6opa npob nousbl Ha a2s1y6uHe Ucronb3yrm:
apeomeTp

6yp

nonaty

WITbIK

oo

3.1 ombopa npob eo30yxa 8 xudKkue noaromumesibHble cpedbl UCMOb3YHOMm:
A. acnmpaTtop

b. akTMHomeTp

B. npubop PbixTepa

. NONM3TUNEHOBLIN NakeT

4. lNpu omcymcmeuu 8ecoe 8 r10/1e8bIX YCII08USIX, MAacCy ro4ebl Haxo0sm cnedyuum Memo-
oom:

TUTPUMETPUYECKUM

00 BbEeMHbIM

NPUMEPHO «Ha rnas»

HEBO3MOXHO onpeaenvTb

Swo >

5. Kakolu rnoyseHHoU 8bImMsiXKKU He cyujecmeayem?
A. KucrnoTtHom

B. wenovyHou

B. BogHOn

. coneBomn

6. Hem 6onblwe Hasecka royenl, 83ssimas 07151 aHanusa, mem AucrepcHOCMb rno4Yeb! O0IKHa
6bImb:

A. BbllLe

B. Huxe

B. He numeeTt 3Ha4yeHus

. 3aBUCUT OT BUOa aHanusa

Koa n HaumeHoBaHue komneteHuuu: MNMK-5 — CnocobeH peann3oBbIBaTb CUCTEMbI U Me-
TOoAbl 3KOJIOrM4EeCKOro MOHUTOPUHIA ANA OUEHKN M NPOrHO3MpPOBaHUA 3KONO-rMYeCcKoro
COCTOSIHUS OKpYXKaloLleun cpeabl

3adaya 1. [pun otbope Npobbl BoAbl U3 AeLeHTpann3oBaHHbIX NCTOYHMKOB BO4OCHA0-
XEeHUS, B YaCTHOCTW, M3 UHAMBUAYANbHOW CKBaXXWHbI, NCXOAHAs >XEeCTKOCTb BOAbI COCTaBuna
12,3 mmonb/n. lNocne o4uncTkn Bogbl C NOMOLLLID ObITOBOro domrnbTpa, OHa cHm3unacb go 1,5
MMonb/n. PaccunTtaTb appekTuBHOCTL (3,%) 04McTKM BbiIToBOrO dounbTpa? MoscHUTL ¢ rmrne-
HUYECKOM TOYKM 3pEeHUA MNOMe3HO Unn HeT ynoTpebneHne B NUTbEBbIX Lensax BoAabl, obnagato-
LLier NONYYEHHOWN XXeCTKOCTbHO?
PeweHue:
1) 3ddekTMBHOCTL paboTbl ObITOBOrO hmnbTpa MOXHO paccumTaTb No hopmyne:

9O = (C,-Cy/C, *100%
rae ChayanbHas - KOHUEHTpauus BewecTsa 40 OYUCTKN MI/M3;
CkoHeyHas - KOHLeHTpauus BeLlecTBa nocre o4mUcTku, Mr/m3
9=(12,3-1,5/12,3) *100% = 88%

2) [na Boa 13 AeueHTpanm3oBaHHbIX UCTOYHUKOB (KOFTOHKW, KOMOALbI, CKBaXWHbl, POAHMU-
kn) MNAOK (obwy. xxecTkocTb) < 10 Mmonb/n. VicxogHas >XecTKOCTb BOAbI MpeBbillana gonycTu-
Mble rUrMeHn4eckme Hopmatmebl B 1,23 pasa M OTHOCUNACb K KaTeropMm «OYEHb XeCTKasy.
YnoTtpebneHne Boabl, 0bnagatoLen BbICOKOW XECTKOCTbI OMacHO ANs 340POBbS, TaK Kak Bbl-
3blBaeT MovekaMeHHyto 6onesHb. OgHako, nocne ymMar4eHus, Boga crana OTHOCUTLCS K KaTe-
rOpUM «OYEHb MSArKas», YTO NPUBOAMUT K CHUDKEHWUIO KONMYECTBA KamnbLUna U MarHus, Heobxoau-
MbIX opraHuamy. PekomeHayeTcs ynotpebnaTe Body, obnagatroLlyto «CpeaHen» XeCTKOCTbIO.
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MoaToMy 3dhdEKTUBHOCTL AaHHOro GbITOBOro ournbTpa Aaxe MOBbIWEHHAas! AN uccneayemMon
npobbl BOAbI.
Omeem: ShPeKTUBHOCTbL OUNCTKN BbITOBOro ounbTpa OT COMen KECTKOCTU «BbICOKasa» n
coctasnset 88%

3apava 2.

Ycnosue. B pesynbtate XumMmnyeckoro aHanusa 8odorpo8odHol 800kl onpeaeneHa obLias
XecTkocTb = 12,3 mr-ake/n. CpaeHute ¢ MNOK, coenaiite BbIBOA O COOTBETCTBUN TPEOYEMBIX
HOpMaTMBOB? M3 CNpaBoOYHbIX JAaHHbIX U3BECTHO, YTO:

MAOK (o6ww. xxecTkocTb) < 7 (10) MMonb/n Ans Bo4 XO034AUCTBEHHO-NMUTLEBOrO Ha3HayYeHns (8o-
doripogodHasi, KorodesHasi, CKeaxuHa, UCMOYHUK, POOHUK U 0p.)

MOK (obLw. )ecTKkocTb) < 7 MMOINb/N 451 Bog, pbiOOX035IMCTBEHHOIO Ha3HaveHns (8000xpaHuU-
nuwe, peka, osepo, rnpyod u op.).

PeweHune. O6bekTOM MccrnenoBaHus siBnsieTcs 8000mpogodHas eoda, crieaoBaTtesnbHoO, doak-
TMYECKYI0 KOHLEHTPaLMo 06LLEen KECTKOCTM CpaBHMBAEM C HOPMaMM 451 BOA XO3SMCTBEHHO-
NMUTLEBOro HasHavYeHus.

Haligem kpaTHOCTb NPEBbILLEHNS CAHUTAPHO-TMIIMEHNYECKOro HopMaTuBa:

C (o6bw. xectkocTb) / MOK=12,3/7,0 = 1,75 pas.

Omeem: o6Las XeCTKOCTb aHanManpyemon npobbl Boabl NpeBbilaeT HopmaTtue B 1,75 pasa.

3. Tecmoeble 80rnpochkl.

1. B Hekomopbix 3acywinuesix patioHax mpydHo obecrieyums HacerneHue criaboMuHepanu3o-
eaHHoU rnumeesol 8odol. Boda kakol MuHepanusauuu s8515emcs «npedernibHoU» U ee MOXHO
ucrone3oeams 0515 MUMbS!

A. 100- 200 mr/n

B. 200-500 mr/n

B. 500 — 1000 mr/n

r.1000- 3000 mr/n

2. HeodHopodHOoCmMb xumu4ecko2o cocmaesa 800bl KPYIHbIX PeK 8 bosnbuwel cmerneHu 3a8u-
cum om:

A. WNPKUHbI

B. AnuHbI

B. rnybuHbl

. m3BunmucrocTun

3. Pasmepbl BopoHexckoz2o gsodoxpaHunuwia:

A. ob6bem Boabl 2,4 MnH. M*, cpeaHsst AnuHa 50 kM, LWnpuHa 7 KM, ry6uHa 5,9 m

B. 06bem Boabl 20,4 MAH. M, cpenHaa anuHa 40 kM, wupuHa 5 kM, rmybuHa 3,9 m

B. o6bem Boabl 204 MnH. M3, cpegHaa anuHa 30 KM, WMpUHA 2 KM, rmyouHa 2,9 m
. o6beM Boabl 50 MnH. M°, cpeaHsis AnnHa 60 KM, WMpKHA 7 KM, rnybvHa 9 m

lpupoOHasi eoda ¢ codepxxaHuem 7,6 MMOIIb/IT conel XecmKocmu OmHOCUMCS:
K MSrKMM BOogaM

K yMEpPEHHO-KeCTKUM (CpedHnM) Boaam

. KXecTKum Boaam

K BOAAM NOBbILLEHHOWN XXECTKOCTU

WO > A

5. MN4K xene3a (Feyey) 05189 800 X035UCMBEHHO-MUMbEB020 Ha3HaYyeHusi He boree:
A. 0,1 mr/n
B. 0,3 mr/n
B. 0,5 mr/n
r. 1,0 mr/n
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6. K kakomy u3 80000XpaHHbIX MePONpPUAMULU OMHOCUMCS MOHUMOPUHE U KOHMPOJib 3a cbpo-
COM CMOYHbIX 800 C Uernblo cobmodeHuUs1 8 HUX KOHUEeHmMpauuu 3a2ps3HSanuuUx seuecms 8
npedenax NAK u HOC?

. OpraHM3auuoHHble

TexHonornyeckue

3KOHOMUYeCKNe

npaBoBble

o

OCHOBHbIM UCMOYHUKOM 3a2psi3HeHUs1 NPUPOOHbIX 800 S168/151I0MCS:
3arpsAsHeHus, Bbinagatowme n3 atmocdepsbl
pasnuBbl HEP TN, HEPTENPOAYKTOB M XMMNKATOB B peaynbTaTe aBapui Ha Boae
. NPOM3BOACTBEHHbIE U ObITOBbIE CTOUYHbIE BOAbI
CTOKW C Cernbxo3yroaumn

Cw o> N

4. 3cce — tema «[MprUNHBI HU3KOTO KavyecTBa M NPUOPUTETHbIE 3arpsA3HUTENM UCTOYHUKOB M-
TbEBOro BOAOCHabXeHMs Ha TeppuTopmm BopoHexckon obnactu.»

Bo3MOXHbIl eapuaHm omeema.

MuTtbeBoe BogocHabxeHne BopoHexckon obnacTt NonHOCTbio 6asmpyeTcs Ha MOO03EeMHbIX 80-
Odax. [1pnOpUTETHLIMK 3arpA3HUTENAMU NOA3EMHbIX BOAOHOCHBLIX FOPU3OHTOB SABNAKOTCS MO-
BbILULEHHOE COAEpXXaHWeM XxJsiopudoe, MUHepanusayuu, cosel obwel xecmkocmu, xese-
3a, Mapa2aHua u 6opa (NpUPOOHOro NPOUCXOXAEHUSI) U HUMPamoe (aHTPOMOreHHOro Xapak-
Tepa), YTO yxXyAlwaeT He TONbKO OpraHonenTuyYeckne CBOMCTBA NMUTLEBOW BOAbl, HO U MOXET
oKasblBaTb HeGNaronpuATHOE BNUsIHME Ha 340POBbE HACENeHUs.

OCHOBHbIMY MPUYMHAMU HMU3KOIO KaYeCTBa MCTOYHUKOB XO3SIMCTBEHHO-MUTLEBOIO BOAOCHabXXe-
HUS1  SIBNSIOTCA: aHTPOMNOreHHoe 3arpsi3HeHMe NOBEPXHOCTHbIX M NOA3EMHbIX BOA,; cOpoc Heno-
CTaTOYHO OYMLUEHHbIX CTOYHbIX BOA B BOAHble OOBLEKTbI; HeyaooBneTBoputenbHasa paboTa
OYMCTHBIX COOPY>KEHWI; BbICOKas M3HOLLEHHOCTb Pa3BoAsALMX CETEN U Op.

B npegenax MHOrMx cenbCKuMx MOCENEeHMaX pa3BUBaAETCHA 3arps3HEHWE BEPXOBOAKA a30THLIMM
coeanHeHnaMn. OCHOBHbIM MCTOYHUKOM HUTPATHOrO 3arpsi3HeHus SBNSAOTCS BbirPebHbIE AMbI,
MYCOpPHbIE CBasikv, CKOTOMOIMITbHMKK, pacnonoxeHHble B6nn3n sogosabopos n ap. OgHako, Ha
NepBOM MECTE CpPeAu aHTPOMOreHHbIX MCTOYHMKOB 3arpsi3HEHMSI MPUPOAHbLIX BOA, MOYBbI U
NPOAYKTOB NUTAHUSA HATpPaTaMK ABMAKTCA arpapHble, T.e. CBA3aHHble C NpUMeHeHneM 60nbLuUo-
ro KONM4YecTBa a3oTHbIX YAOOPEHUN.

Koa n HammeHoBaHume komneteHuuu: K-8 - CnocobeH NpoBOAUTbL MOHMUTOPMHT,
OLIeHKY 3KOJIOrM4ecKoro cocTosiHma u 3dpcpeKTMBHOE ynpaBrneHne BOAHbIMU Guopecyp-
camMm c obecnevyeHMemMm TpeOOBaHUM IKONMOrM4YEeCKON 6e30MacCHOCTU Ha OCHOBE KOM-
NJIeKCHbIX TMOPOMETPUYECKUX, BOOHO-0anaHCOBbIX MUCCNegoOBaHMW U BOOHO-
TeXHU4YEeCKUX N3bICKaHUMn

1. PacyémHas 3adaya. [Jns npurotoBneHUs pacTBOPOB KUCMOT, Liernoyen n conen Hambonee
pacnpocTpaHeHbl cnegyowme cnocodbl BbIpaKeHUS KOHLUEHTpauun pacTtBopa: MNpOoLEeHTHas,
MONSIpPHas 1 HopMarnbHas.
lNpouermnas koHUeHmpauvusi (Cy) NnokasbiBaeT KONMYECTBO rPaMMOB PacTBOPEHHOIO Belle-
ctea B 100 r pactBopa.
Hanpumep, 4% p-p KCI nokaseiBaeT, 4to B 100 r p-pa pactsopeHo 4 r KCI.
3adaHue: Paccuutatb HaBecky NaOH ansi npurotoenenus 500 mn 6% p-pa NaOH
PeweHue
6 r NaOH — B 100 r pacTtBopa
X NaOH — B 500 r pacTtsopa X =30r NaOH

Omeem: HaBecka NaOH coctaBnset 301

2. PacyémHas 3ad0ay4a. B nonesbix ycrnoBusix Maccy no4sbl (M) HAXoOAT pacyeTHbIM METOAO0M
no coopmyne: m=p*V
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OpueHTMPOBOYHaAA BENMYMHA NITIOTHOCTU (P ) NOYB B BO3AYLUHO-CYXOM COCTOSIHUM COCTaBIsieT:
NOYBbLI TUMA «nNecok» - 1,4 ricm® ;

nousbl TMNa «top» - 0,4 r/lcm® ;

nousbl TMNa «4epHozem» - 1,1 r/cm® .
Paccuntatb maccy nousbl (M) n o6bem 1H p-pa KCI (V) ons npurotoBneHust cosieeoli NoYBEH-
HOW BbITSXKKM B MOJSIEBbLIX YCIOBUSAX MO CNeayrLnM AaHHbIM: 06bem noysbl = 30 mn, noysa
npegcraenseT cobon yepHo3em.

PeweHue
1) 3Has NNOTHOCTb M 06BLEM MOYBbI, MOXHO paccyMTaTb ee Maccy:

m=p*V=11*30=33r
2) [Inst npuroToBnNeHUs CorieBon NOYBEHHOM BbITSXXKM Ha 1 T nouBbl gobaensioT 2,5 mn 1H p-pa
KCI. Ucnonb3sysa aToT npuHumMn, paccumntaem obbvem 1H p-pa KCI, Heobxogmmbli ans HangeH-
HOW MacChbl NOYBbI:

1 r nouBbl — 2,5 mn 1H p-pa KCI
33 r noysbl — X mn 1H p-pa KCI X =82,5mn 1H p-pa KCI

Omeem: macca nouBbl = 33 1, 06bem 1H p-pa KCIl = 82,5 mn

3.9cce.

OOGBbEKTOM y4ebHOM TEXHOMOrMYECKOM MPaKTUKKN, SKCMEePTHO-aHANMTUYECKON ABMsieTcs
BopoHexckoe BogoxpaHunumue. MosicHUTb HasHa4yeHne 1 pa3mepbl BOOOXPAHUIULLA ; UICTOYHU-
Kn 3arpsasHeHust. Mo pesynbTatam NpakTUKM Ha OCHOBaHMM COBCTBEHHbIX UCCNeaoBaHUn gaTb
OLEHKY KavecTBa BOAbl U NEPEYUCnUTb MEPONPUSTUS, KOTOpble MO Bawlemy MHeHuto, ByayT
CnocoOCTBOBATL YIYYLLEHUIO 3KONOTMYECKOro COCTOSIHMSA BopoHEeXCcKkoro BogoxpaHunumwa?»

Bo3MOXHbIU eapuaHm omeema

maBHOe Ha3HaveHMe BopoHexckoro BoAoxpaHunuua — HagexHoe M nonHoe obecne-
YyeHne BOAOW NPOMBILLSIEHHOCTN U KOMMYHasbHOro Xo3ancrtea ropoga BopoHnexa. Ewe oaHo
Ba)KHOE Ha3Ha4YeHMe — OpOLUEHNE 3acyLUnMBLIX 3eMeSlb B HU30BbSAX BaccenHa pekn BopoHex,
Haxo4saLWmMXCcs B 30HE AENCTBUSA CyXOBEEB.

B HacTosiee Bpemsa BopoHexckoe BOOAOXPaAHUIMLLE WUCMOSNb3YHOT B KAYECTBE MCTOYHMKA TEX-
HU4eckor BoAbl. 3abop BOAbI Ha HyXAbl XO3ANCTBEHHO-MUTLEBOIO BOAOCHAOXEHNS HE Npon3-
BOANTCS BBMAY HU3KOTO KayecTBa BOAbI.

O6bem BopoHexckoro BogoxpaHunuia coctasnseT 204 mnH. m°, anuna — 30 kM; cpegn-
HAS LWMpUHA — 2 KM; cpeaHsisa rmybuHa — 2,9 m; nnowagb 3epkana — 70 KMZ; BbITAHYTO B Mepu-
ANOHanbHOM HanpaBneHun Ha 35 Km.

K OCHOBHbIM UCTOYHUKAM 3arpsisHeHNs BOpoHeEXCKOro BOAOXpaHUMLLA MOXHO OTHECTMU:
1.HeadbdektuBHasa pabota neBobepexxHbIX 0UNCTHBIX coopykeHun (OO0 «J1OCy»)
2.COpoc HegoCTaTOYHO-0OUMLLEHHBIX MPOMbIBHbBIX BOA, C BOAOOUYMCTHbLIX cTaHuun (BIMC) n ocag-
Ka ¢ BOg03abopos..

3. COpoc HOpMATUBHO-YUCTLIX (D€3 OYMCTKM) CTOYHbIX BO4 Npeanpusatusimn ropoga (TAU-1 n T.
A.). MNpn aTOM HepeaKko BO3HMKAET ONACHOE «TEMMOBOE» 3arpsi3HeHne BoAbl.

4. MNocTynneHne MNOBEPXHOCTHbLIX CTOKOB C Nrowaan Bogo3abop rycrosacerneHHon npasobe-
pexHon 1 nesobepexxHoON YacTten ropoaa, 3arpsa3HeHHbIX HedpTenpodykTamu, B3BELLUEHHBIMW,
OpraHM4YecKUMM BELLLECTBaAMM.

5. 3arpssHeHue X039NCTBEHHO-ObITOBLIMM CTOKaMn OT MHAMBMAYAIbHbIX OMOB, MOLKITHOYEH-
HbIX K MIMBHEBOW KaHanm3auuu.

6. 3arpsisHeHMe pekn BopoHex CTOYHbIMM BOAMM MPEAnpUATUN U CENbCKOXO3SIMCTBEHHbIX
o6bekToB Jlneukon obnactn u PamoHckoro parioHa BopoHexckon obnactu u gp.

MoHuTOpUHr kavecTBa Boabl BopoHexckoro BogoxpaHmnuuia, NpoBeAeHHbI B nepmog
NPOXOXAEHUS 3KCnepTHo-aHanuTu4eckon npaktnkm ¢ 2020 no 2022 rogkl, nokasarn, 4Yto uccne-
AoBaHHble Npobbl BOAbI BOAOXPAHUNULLA HA UCCNEeayEMbIX y4acTKax He COOTBETCTBYIOT HOpP-
MaTMBHbIM TpeboBaHWSM, T.K. KOHLEHTpauun HEKOTOPbIX BeLLecTB (xene3o obwee, KamuoH
aMMOHusl, HUmpamesl, obwas xecmkocms) npesblwatoT MNOK ana Boa pblbOX039MCTBEHHOMO
Ha3HaYeHwus.
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B kayecTBe OCHOBHbLIX MEPONPUATUA MO YIYYLLIEHUIO 3SKONOrMYEeCcKoro coctosiims Bopo-
HEXCKOro BOAOXPaHUMIMLLA MOXHO NPeanoXuTb:
- COKpalleHne obbema cbpoca CTOYHLIX BOA;
- MOBbICUTb CTEMNEHb OYUCTKMN CTOYHbIX BOA A0 TpebyeMblX HOpMaTUBOB;
- OCYLLECTBUTb PEKOHCTPYKLNIO CTapbIX NIEBOGEPEXHbLIX OUMCTHLIX coopyxeHui (OO0 «J10Cy»)
WIN CTPOUTENBCTBO HOBbLIX OYUCTHBLIX COOPYXKEHWI;
- YCUNNTb KOHTPOSb M MOHUTOPUHT 3a Ka4eCTBOM BOAbI U Ap.

20.2 NMpomexyTo4yHasa aTTrecTauumsa
lMpomexyToyHas aTTectTaums no npakTuke oCyLLEeCTBSETCSA C MOMOLLLIO Crieayowmx
OLIEHOYHbIX CPeaCTB:
Bonpochl K 3a4eTy:
1. TlokasaTenu XMMMYecKoro coctaBsa BoAbl.
2. MwuHepanusaumsa NpUpPOaHbLIX BOA.
3.MeToabl onpegeneHna MMmHepanusauumn Boabl.
4. MeToabl onpeaenenuns pH cpeqbi.
5. Buabl oTbopa npob BoAbl U MX KOHCEPBMPOBAHUE.
6.01nnume nonesbix OT NAabopaToOPHLIX METOAOB aHanmn3a BoAbl U MOYBLI.
7.0coBeHHOCTN BbLINOMNHEHMS aHanu3a BOAbl OPraHoNenTUYECKUM, KONOPUMETPUYECKUM U
TUTPUMETPUYECKMM METOOAMMN.
8.Kputepmn oueHkM KayecTBa MNpUPOOHbIX BOA  (XO3SMCTBEHHO-MUTLEBOTO U pblbo-
XO3ANCTBEHHOrO HasHa4YeHus).
9.MeToabl oTOOpa M NOAroTOBKA NOYBEHHBLIX 0OPa3LOB K aHanu3y.
10.Buabl 1 Ha3Ha4YeHMe NOYBEHHbIX BbITSXKEK.
11.MNpuroToBNeHNE NOYBEHHbIX BbITSXEK.
12.0ueHKa KUCNOTHOCTM NOYB Mo pH NOYBEHHOWN BbITSIKKM.

13.0ueHKa 3aCOMNeHHOCTU NOYB MO CONEBOMY OCTaTKy BOAHOW BbITSXKKMN.

OT1yeT no npakTuke. CTpykTypa oTyera.

OTyeT OoMmKeH CocToATb U3 cnengywwmx pasgenos: BBeeHne, OCHOBHaA 4acCTb, 3aKrto4eHue,
CMNNCOK NnuTeparTtypbl, NpunoxeHne.

B «BBeaeHun» [oOMmKHbI ObITb OTPaXeHbI Lenu 1 3agaydn npaktukn.« OCHOBHasi 4acTby» COCTOUT
M3 rnaBe, B KOTOPbIX NMPMBEAEHA XapaKTEpUCTMKa KaXdoro uccrnegyemoro obbekTa, MeTofbl
onpeaeneHnsi NPMOpPUTETHbLIX NOKa3aTenen 3KONOrM4YeCcKoro COCTOAHMSA BblOpaHHbIX 0OHLEKTOB.
B 3Ty yacTb A0MmKHbI GbITb NOMELLEHbl CBOAHbIE Tabnuubl NONyYEHHbIX pe3ynbTaToB, BCe rpa-
dmyeckme 3aBUCMMOCTM U pacyeThl. 10 Nony4yeHHbIM AaHHBIM OOIMKHA ObiTb NpOBEAeHa CpaB-
HUTeNbHasi OLEHKa M3y4yaeMbix OOBHLEKTOB M AaHa UHTepnpeTaumsi MONyvYeHHbIX pedynbTaToB. B
«3akntoyeHnn» OOIMKHbI OblTb cAenaHbl BbIBOAbI O Npoueccax, NpoTeKatLwmx B BOAHbLIX U NOY-
BEHHbIX 00BbEKTaX, JaHa OLEHKa 9KOSNTIOrMYEeCKOro COCTOsIHUA uccnegyemMblx o6bekToB. B «[pu-
noXeHney» BXoAUT NONeBON AHEBHUK M NPOTOKOSbI MCCNEaoBaHUSA KayecTBa BOoAbl M MOYBEHHbIX
npob.

OnucaHue TexHonoruu npoBegeHusA

Bo Bpemsi NpoxoxaeHust NpakTUKU pyKOBOAUTENb OOy4aeT CTyAEHTOB M KOHTPONMpYeT MX
paboTy B nabopatopuum 1 B MONEBbIX YCIOBUSIX exeaHeBHo. Mpon3soantcs nposepka BeaeHUs
NoneBbIX AHEBHWKOB, 3amnofiHEHWE MPOTOKOSIOB aHaNM30B M pacyeToB. [locne okoHYaHWUst JKc-
NeauLUMOHHbIX MCCrefoBaHMn Bce pesynbTaTbl aHanmM3oB CBOASTCA B UTOroByk Tabnuuy, oT-
AenbHylo Ans Kaxaoro ndyyaemoro obbekta. CTyAeHTbl caatoT 3a4eT, rae AOSKHbI NPpoAEeMOH-
CTpVpOBaTb NPYMEHEHNE 3HaHWI TEOPUU K CBOMM NPaKTUYECKUM UCCrefoBaHuAM. 3a4eT cny-
XXUT (POPMOWA NPOMEXKYTOYHOIO KOHTPONS.

Mocne coaum 3a4eTa CTYAEHTbl NonyyalT AOMYCK K HarnMcaHuio oTyeTa no y4eGHOM npak-
Tuke. HanvcaHve oTyeTa NMPOMCXOAMUT B KaMeparibHblX YCnoBusx. B oTyeTe CTyAeHT AomkeH
CpaBHUTL U3y4aeMble 0OBEKTLI Mexay cobol 1 caenaTb BbiBOAbI O MPOTEKaOLWNX B BOAOEMAX
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M NoYBe MnpoLeccax, a Takke AaTb IKONOMMYECKYH0 OLIEHKY COCTOSAAHMSA uccneayemMblix 06 bEeKTOB.
3awmTa oTyeTa no NpakTUKe OCYLLLECTBISETCS B (hOpME UTOrOBOW 3a4E€THOM KOHpepeHuun

KpMTepMVI OLueHUBaHUA oT4yeTa:

Kputepun oueHnBaHna otyeTa Lkana
OLeHOK

ManoxeHne matepuana nonHoe, rpamoTHoe, nocnegoBaTensHoe. MNpaktuye- | OmauyHo
CKue 3agaHuns No npakTuke BbiNonHeHbl. CoaepxaHme oTdyeTa CoOTBETCTBYET
TpeboBaHUAM, yCTaHOBIEHHbIM nporpaMmmon npaktukn. OTyeT caaH B ycTa-
HOBIEHHbIA CpoK. lMporpamma npakTukyM BbinoriHeHa. OT3bIB MOMOXUTENb-
Hbin. Obyyarwmnncs cnocobeH NPUMEHSTb TEOPETUYECKME 3HAHUA ONs pe-
LWEeHNA NpakTUYeckux 3agad B cepe OLeHKM kadecTBa NpUpPOAHbIX BOA4 U
9KOIOrM4YEeCKOro COCTOSHUS MOYB.

M3noxeHne matepuana nosnHoe, nocriegoBartenbHOe, B COOTBETCTBUN C Npo- | Xopowo
rpamMmon npakTukW. [lonyckalTcs HecywecTBEeHHble W CTUIMCTUYEeCcKMe
ownbkun. CogepxaHme otTdeTa COOTBETCTBYET TPEOOBAHNAM, YCTAHOBIIEHHbBIM
nporpammori npaktuku. OT4eT caaH B YCTAHOBIIEHHbIN CpoOK. [Mporpamma
NPaKTUKK BbiNonHeHa. OT3bIB NONOXUTENbHBLIN. Obyyalrownincs BrnageeT no-
HATMWHBIM annapaTtoM AaHHOW obnacTn Hayku (TeopeTUYecKMMu OCHOBaMu
TMAPOXMUMUN N XMMUK NMOYB), CNOCOBEH WNNICTPUPOBATL OTBET NPUMEpamMM,
akTaMu, AaHHbIMW Hay4HbIX MCCNeaoBaHMK; LONyCKaeT OWMOKM B MHTEp-
npeTauum OLEHKN KavyecTBa MPUPOOHbLIX BOA W 3KONOrMYECKOro COCTOSIHUS
noyB.

ManoxeHne maTepmana He nonHoe. CopepxaHne otyeTa B OCHOBHOM COOT- Yooene-
BeTCTByeT TpeboBaHMSAM, YCTaHOBMEHHbIM MporpammMon npakTukn. OT4veT meopu-
CAaH B YCTaHOBNEHHbLIN cpok. Mporpamma npakTuKn BbINOSIHEHA HE B MOMTHOM mesibHO
obbeme. OT3bIB NoNoXxntenbHbi. ObyvalroWmMncs BnageeT YacTUYHO Teope-
TUYECKMMM OCHOBaMW OUCLMMNIINHBI, HE YMEEeT rpaMOTHO MPUMEHSITbL anro-
PUTMbI KONTMYECTBEHHbLIX METOAOB OLEHKM KavyecTBa NPUPOLHbIX BOA 1 3KOSO-
TMYECKOro COCTOSIHMS MOYB.

M3noxeHne maTepuana HenonHoe, 6eccuctemHoe. CyuiecTBytoT owmbku, | Heydoerne-
copepxaHue otyeTa M ero ogopmIieHMe He COOTBETCTBYIOT TpeboBaHMSM, meopu-
YyCTaHOBMNEHHbIM NporpaMmon npaktukn. OTYyeT coaH B YCTAHOBIEHHbIN mesibHO
cpok. OT3bIB oTpuuatenbHbli. [lporpamma npakTukn He BbinonHeHa.. Oby-
YaloLWMINCcs LEMOHCTPUPYET OTPbIBOYHbIE, dparMeHTapHble 3HaHUS, He ymeeT
NPMMEHATb MEeTOoAbl OLEHKN KayecTBa NPUPOAHbLIX BOA, U 9KOSIOrMYECKoro co-
CTOSIHWSI NOYB.




