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

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

YTBEPXOAKO

3aBeayowmin kacegpon

2e0aKornoauu u MOHumOpUHeél/QJ{py)KaiOLL{eU cpeodbl
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("7 Kyponan C.A.

rmodnucsk, pacwugposka nodnucu

31.05.2025r.

PABOYAS MPOrPAMMA YYEEHOW OUCLMMNUHDI

B1.0.09 3konoro-aHanuTU4Yeckne MeToabl MCccnegoBaHUN

1. Koag v HaumeHoOBaHMe HanpaBrieHUsA NOArOTOBKU:
05.04.06 — 3konorna n npupoaonons3oBaHne

2. NMpocdunnb NOAroToBKU: JKOMOMMYECKUA MOHUTOPUHI U OLIEHKa BO3OENCTBUS Ha
OKpy>atoLlyto cpefy

3. KBanudumkaumsa BbiNnyCKHUKA: Marnctp
4. dopma obyyeHUs: oyHas

5. Kacdhegpa, oTBevarowas 3a peanmsaumio ANCUUNIIUHBI: Kadeapa reodkonormm u
MOHUTOPUHIra OKpy>XatoLLen cpeabl

6. CoctaButenb nporpammbl: [lpoxopuHa TaTbAHa ViBaHOBHA, kKaHAuOAT XuUMu4e-
CKUX HayK, AOLEHT

7. PekomeHpoBaHa: potokon o pekomeHgaummn: HMC d-Ta reorpadum, reoakonornm
n Typmama npotokosi Ne 8 ot 019.05.2025 r.

8. YuebOHbIN rop: 2025/2026 Cemectp: 1
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9. Lllenu 1 3agaymn y4e6HOM ANCLUNIINHDI:
Llensimm ocBoeHnst y4ebHOM ANCUUNNNHBI SBNASIOTCS:
- OCBOEHMEe cneumnannavpoBaHHbIX aHaNUTUYEeCKUX METOAO0B, NMPUMEHSIEMbIX ANsi UCCneaoBaHus
00BEKTOB 1 KOMMOHEHTOB OKpY>KatoLen cpeapbl /atmocdepsl, BoAbl, NOYBbI/;
- YCBOEHWE TEOPETUYECKUX N MPaKTUYECKUX 3HAHUN XMMUYECKUX METOOOB MU3YYEHUS OKpYKa-
oLen cpeasbl;
- oopMUpPOBaHNE Yy CTYAEHTOB 3KOJTIOMMYECKOr0 MWPOBO33PEHMUS, MOHUMAaHUA HeobGXOo4MMOCTH
NOCTOAHHOIO KOHTPOJIA Ka4yecTBa NpupoaHbiX BOA U BbiABIIEHUA UCTOYHUKOB UX 3arpA3HEHNA C
Lenblo co3naHns addEKTUBHbBIX METOAOB NUKBUAALUN HEraTUBHbIX NOCNEACTBUIA aHTPONoreo-
reHesa.
3agayn y4ebHom aNCLUMNIWHBI

- 0CBOeHMe TexHUKn nposegeHnAa XMMUYEeCKUX I/ICCJ'IG}J,OBHHI/IVI npUpPoOaHbIX BOO U

MOYBEHHbIX BbITSXKEK NabopaTopHbLIMU M NONEBLIMU METOAAMMU;

- 3aKpenneHne MeToOoB XMMMYECKOro aHanma3a Mo onpeaeneHnto nokasaTenen kayectea

NPUPOLHbIX BOA XO35IMCTBEHHO-NNTLEBOIO U PbIOOX03ANCTBEHHOIO Ha3HAYEHWS;

- OCyLlecTBnsATbL cOop, aHanm3 1 NPorHo3 pe3ynbTaToB MOHUTOPWUHIA;

- NNaHMpoBaTb 1 NPOBOANTL NTabopaTopHbIE OMbIThI;

- Aenatb 06paboTKy pe3ynbTaToB UccrneaoBaHuin, GopMynnpoBaTh BbIBOAObI;

- OLleHMBaTb CTeneHb 3arpsa3HEHHOCTM BOAbI M NOYBbI HA OCHOBE pe3ynbTaToB aHanm3a;

- OCYLLIECTBNSATb CAMOCTOSITENbHbIA MOUCK WMH(OPMAaLMN B pasfMyHbIX UCTOYHUKaX (cnpa-
BOYHMKAX, HAY4YHO-MONYNSAPHbIX U34aHNsIX, pecypcax MIHTepHeTa) M NPUMEHATbL ee B COOCTBEH-
HbIX UCcnegoBaHUAX.

10. MecTo y4yeb6HOM aucumnnuHbl B cTpykType OOI: gucumnnmHa oTHocuTcs K 06s3a-
TenbHOW YacTn yqe6Horo njaHa. BXOﬂ,HbIMVI 3HaHNUAMU ABNAKTCA METOAbl U TEXHONOINMU, N3y-
YeHHble paHee B Kypce "OKOMOrM4ecKUi MOHUTOPMUHI", 3KOMNMOro-aHanmuTUYEeCKMX MpaKkTUK
HanpaereHnsl MOAroTOBKKN Gakanaepa.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUA NO AUCUUNNUHE (3HAHUS, YMEHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPyeMbIiMU pe3yribTaTaMu OCBOeHUs obpa3oBa-
TenbHOW NnporpaMmmbl (KOMNeTeHLMSAMU) U UHAUKATOPaMU UX [OCTUXKEHUA:

Koa HassaHue Koa MHugukaTop MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHL K
OlK-2 | CnocobeH nc- | OlK-2.1 | Ncnonb3yeTr  3Ha- | 3HaTb: OCHOBHblE 3KOoro-

nonb3oBaTb cChne-
umanbHble U HO-

HUA cneunanbHbIX
M HOBbIX pasgenoB

aHannTnyeckne MetToldbl OLEHKU Kade-
CTBa NpMpoaHbIX BOA U MOYB;

Bble pasgens 3KOMOTUM,  TE03KO- | yyeTh: - AnarHocTMposaTh npobrie-
skomoruu,  reo- norum v NPUPOAO- i, oxpaHbl NpUpoabl, paspabaTbiBaTh
skonorun n- npu- nonb3oBaHna  ANA \nnakTueckme pekoMeHZaLmMm no oxpaHe
pofononbL3oBsa- pewenns 3allaY Inpypoabl M obecneyeHnio yCTONYMBOTO
HUSI NPY PeLLeHUn 3KOMNOrUYECKoi DA3BUTUS

Hay4Ho- HanpasneHHocTH - obnagaTtb CNOCOBHOCTLIO MPOBO-
uccriefosarenb- OWUTb OLIEHKY BO3[eWCTBMSA NnaHupye-

CKMX ”n npuknag-




3

Hbix 3agady npo- | OlMNK2.2 | BnageeT MeToda- | MbIX COOPYXEHUA WM UHBIX POPM XO-
deccroHaneHomn MW  pervoHanbHOW | 3SMCTBEHHOW [OEeATEeNbHOCTU Ha OKpYy-
OesaTenbHoCTH OLEHKN COBPEMEH- | >KaloLLyto cpeay;
Hbix npobnem B - C MPMMEHEHMEM aHanUTUYECKNX
obractu 3KonorMn | MEeTO4OB aHanu3a OLEHUTb KavyecTBO
W npUpOAONONb30- | MPUPOAHLIX BOA4 M No4s  nabopartop-
BaHUS M NOAXOAOB | HbIMWU U NONEBLIMU METOL4AMM;
K UX peLLueHunto - ocylwecTBnaATb cbop, aHanm3 u
MPOrHO3 pe3ynbTaToB MOHUTOPWHIA;
- NnaHMpoBaTb M NPOBOAMTL Nnabo-
paTopHbIe OMbIThI;
- gernaTb obpaboTky pesynbTatoB
nccriegoBaHun, opMynupoBaTh BbIBO-
Aabl;
- OUeHMBaTb CTerneHb 3arpsa3HeHHO-
CTW BOAbl U MOYBbI, HA OCHOBE pe3yrib-
TaTOB aHanuaa;
- paboTaTb CaMOCTOATENbHO U B
rpynnax;
- OCYLLECTBNATL CAMOCTOSITENbHbIN
MOMCK WHGOPMaLMN B pasfnyHbIX WUC-
TOYHMKax  (CNpaBOYHMKAX,  HayYHO-
nonynspHbIX M3gaHusx, pecypcax WH-
TEepHeTa) M NPUMEHATb ee B COGCTBEH-
HbIX MCCINEeAOBaHMSAX;
BnageTb: MeTod4aMu OLEHKM pernpe-
3eHTaTUBHOCTM Martepuana, obbema
BbIOOPOK MpU  MPOBEAEHUN  KOnnye-
CTBEHHbIX WCCreOBaHUN, cTaTtucTude-
CKUMW MeTOoOaMW CpaBHEHUS MONy4YeH-
HbIX AaHHbIX WM OMNpeaeneHus 3aKoHO-
MepHOCTEN.

OrlK-3 | CnocobeH npu- | OlIK-3.1 | BoibMpaeT u yBe- | 3HaTb: OCHOBHbIE 3Kosoro-
MEHATb 3KONorun- PeHHO NPUMEHAET | aHanUTU4YeckMe MeTodbl OLEHKU Kade-
Yyeckue MeTPﬂ,bl KOMMIeKkc coBpe- | cTBa NpUPOAHLIX BOA U NOYB;
nccnenoBaHum MEHHBIX  MOMNEBbIX, | ymeTh: - 06rnafaTh CMOCOBHOCTBIO
AnA pelieHuna nabopaTopHo- MPOBOAUTL OLIEHKY BO3AENCTBUA NMaHu-
Hay4HO- VHCTYMEHTANbHBIX, |\oyeMbix COOPYKEHWII MU WHBIX OPM
uccneaosarenb- KapTOrpacomecknX  |ynagiicTBeHHON AEATENbHOCTU Ha OKpY-
CKUX W NpuKnag- N npoynx Heobxo- KaloLLYIO Cpesy:

HBIX  3afa4  npo- AVMBIX  METOAOB - C NPUMEHEHNEM aHaNMUTUYECKNX
heccroHanbHoi nccnenosaHun Ang | vietonos aHanvaa oLEeHWUTb Ka4ecTBo
[EeATeNbHOCTH cbopa, 0b6paboTKM na6opaTop-

W aHanusa 3Koso-
rmdyeckon  MHopP-
Mauun 1 OaHHbIX

NPVPOAHbLIX BOA UM NOYB
HbIMM U NONEBLIMU METOAAMM;

- OCyLLeCTBNATb cbop, aHanm3 u
NPOrHO3 pe3ynbTaToB MOHUTOPWHIA;

- NnaHMpoBaThb M NpPoBOAMTL Nabo-
paToOpHbIE OMbIThI;

- penatb obpaboTky pesynbTaToB
nccrnegosaHuii, opMynnpoBaTh BbIBO-
Abl;

- oUueHuBaTb CTeneHb 3arpA3HeHHOo-
CTh BOAbl N NO4YBbl, HA OCHOBE pe3yllb-
TaTOB aHanu3a;

BnageTb: MeTogamMn OLEeHKNn penpe-
3EHTAaTUBHOCTM MaTtepuana, obbema
Bbl60p0K npn npoBegeHnn Konunyde-

CTBEHHbIX MCCreAoBaHWn, cTaTucTuye-
CKMMN MeTodaMun CpaBHEHUA MNoJyyYeH-

HbIX OaHHbIX W onpegernieHnsa 3akKOHO-




MepPHOCTEN.

12. O6bem AUcLUUNIUHLI B 3a4eTHbIX eanHuuax/yac. — 3/ 108.

dopma NPOMEeXyTOYHOM aTTecTauum — 3K3aMeH.

13. Buabl yye6Homn paboTbl

TpyooeMKoCTb (Yachl)
" Mo cemecTtpam
Bug yuebHom paboTbl Bcero p
1 cemecTp
AyaonTOpHbIE 3aHATUA 44 44
B TOM 4YuUcne: nexkuum 14 14
npakTuyeckmne
nabopartopHble 30 30
CamocTosiTenbHas paboTa 28 28
dopma npomMexyTouHOM aTTecTaumm
36 36
(3k3ameH - 36 yac.)
Wtoro: 108 108

13.1 CopepkaHne AUCLUNIIUHLI

Ne Peanu-
n/n 3auus
pasgena
ancum-
HanmeHoBaHve pasgena guc-
LMNAMHI CopepxaHve pasgena AMCLUMNINHGI NAVHbI C
NMOMOLLbIO
OHNauH-
Kypca,
QYMK*
1. Nekuum
1.1 HopmupoBaHve kadecTBa NpMpPOAHbIX Cpen
fatmocdoepbl, Boa, noyBbl/. TpeboBaHuA K KOH- | «O6pa-
TPOMO UCTOYHMKA BbliOpOCca BpeaHbIX BELLeCTB U | 30Ba-
3arpsi3HEHMsT OKpy>KatoLen cpeabl. TenbHbIN
Xvmnyeckme metoabl B akororuu. Metoabl | noptan
KOHTPOMSsl 3arpsA3HsIiOLLMX BellecTB B 0ObekTax | «dnek-
okpyxatowen cpeapl. MNpubopHasa 6asa Habnoae- | TPOHHbI
Beegetne. Llenb u 3apaum HMVIVI 3a 3arpsasHeHMemM aTMOCepHOro BO3Ayxa. | yHuBep-
Kypca. XapakTepucTka Skomo- eTOANKA OLEHKM CTemMeHW 3arpsisHeHns aTMo- | cutet
F0-aHANUTAYECKUX  METOAOB chepbl. OT60p Npob BO3ayxa. PoTOMETPUYECKUN | BITY».
aHANM3E. meTon aHanusa. OT6op v aHanua npob Bo3ayxa | Pexum
Ha 3arasoBaHHOCTb. OcHOBbI Xxpomarorpaduu. | nocryna:
MpuvmeHeHne xpomaTtorpadryecknx MeToaoB. https://ed
HopmupoBaHne XUMWUYECKOro  3arpsisHeHus | u.vsu.ru/c
noys. OT60p Npob MOYB MpuW 3arpsA3HeHUMU aTMo- | ourse/vie
cpepHbiMM - Bbibpocamu.  BonbTamnepomeTtpus. | w.php?id
KoHTponb codepxaHus TspkenbiXx MeTannoB u | =10422

He(bTeI'IpOH,YKTOB B no4Be. Onpep,eneHMe Bano-
BbIX U NOABWXHbIX (*)OpM TAXEIbIX MeTanioB B
Nno4Be.
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OueHKa COBpPEMEHHOr0 COCTOSIHUS MPUPOLHbIX
BOA W MO4YBEHHOro nokposa. Meponpuatns no
OXpaHe MpPMPOAHbIX BOA M MOYB OT 3arpsA3HEHus.
Knaccudmkaumsa n obliasi xapakTepuctmka Xmmm-
yeckux (knaccumyeckmnx) metogoB aHanmsa. Oc-
HOBHble  (PU3NKO-XMMUYECKME (MHCTPYMeHTanb-
Hble) meToabl aHanusa. CpaBHeHne nabopaTop-
HbIX M noneBbiXx MeToaoB aHanunsa. OcobeHHoCcTn
3KCMPECCHbIX METOAOB aHanu3a.

1.2 o PasHoBuagHocTM oTGopa npob6 Boabl. OT6op
OnpepneneHne  nokasaTenemn
KauecTBa MPUPOAHBIX BOA Ma- npo6 BOAbl W3 PasnUYHbIX BOAHbLIX OOBLEKTOB.
6OPATOpHLIMM 1M MONEBbIMM KOHcep?MpOBaHMe BO/IHbIX npo6. MeTtoabl nccne-
s [OBaHWIN MokasaTeneln kayecTBa BoAbl Nabopa-
TOPHbIMW W NMONEBLIMU MeToaaMMu.
1.3 | OnpegenexHne  rnokasaTenei B3sThe noyBeHHbIX 06pa3L0OB 1 NOATOTOBKA UX
3KOJOrM4ecKoro COCTOSIHWA | K aHanmay. PasHOBMOHOCTM MOYBEHHbIX BbITSKEK.
noyBbl nabopaTopHbiMK 1 Mo- | JlTabopaTopHble U NosieBble METOAbI OLEHKM MoKa-
11eBbIMM METOAAMM. 3aTenen CoCTOsIHNSA MOYB.
INaGopaTopHble 3aHATUSA
2.1 | Onpegenenne  nokasarteneun PasHoBuagHocTM oT6opa npob Bogbl. OTHOpP
KayecTBa MpMpoAHbIX BoA Na- | Npob BoAbl U3 pasnmyHbIX BOAHbIX OO HEKTOB. «Obpa-
GopaTopHblMM K noneBbiMKU | KoHcepBupoBaHue BoaHbIX Npo6. MeToakl nccne- | soea-
mMeToaamu. [OBaHWUi NokasaTenen kayecTea BoAbl nabopa- TenbHbIN
TOPHbIMW W NONEBBLIMM METOAAMMU. nopran
2.2 | Onpenenenne  nokasatenen B3sATre nouBeHHbIX 06pa3LOB M NOArOTOBKA UX | «3Jnek-
3KOJOrM4ecKoro COCTOSIHUS | K aHanu3y. PasHOBMOHOCTU MOYBEHHbBIX BbITSHKEK. | TPOHHbI
noyBbl nabopaTopHbiMM U Mo- | NlaBopaTopHble U NoneBble METOAbI OLEHKN NOKa- | yHMBEp-
neBbIMW METOAaMMW. 3aTtenen CoCTOSHUSA MOYB. cuteT
BIry».
Pexunm
goctyna:
https://ed
u.vsu.ru/c
ourse/vie
w.php?id
=10422
13.2 Tembl (pasgensbl) AUCLUNIUHBLI U BUAbI 3aHATUNA
| Buabl 3aHsaTUi (YacoB)
Ne HanmeHoBaHne Tembl (pas- Camoctosa- | Oksa-
n/n Aena) AUCLMMIIMHGI Tex- Tlabopa- | TpakTu- TenbHas MeH Bcero
Lmn TOPHbIE yeckue
paboTta
11 BeeneHwne. Llenb n 3agayn
Kypca.  XapakrepucTuka 4 i i 5 6
3KONOro-aHanMTU4YeCcKnx
MeTOA0B aHanmsa.
2.1 OnpegeneHne nokasaTte-
nen kayecrtBa NPUPOAHbLIX 5 18 i 8 31
BOO JlabopaTopHbIMKM U
nonesbLIMWU METO4AMU
2.2 OnpegeneHne nokasaTte-
nen 3KOMorm4yeckoro co-
CTOSIHMSI MouBbl nabopa- 5 12 - 18 36 71
TOPHbIMM N NOMEBbLIMU
MeTodamu
UToro: 14 30 - 28 36 108
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14. MeToanyeckue ykasaHusa ans ooy4arLWwmxcsa Nno 0OCBOEHNIO AUCLUNITUHbI

Heobxogmuma perynsapHas paboTa C TEKCTOM KOHCMEKTOB NEKUWn Ons NOHUMaHWs U
OCBOEHMS MaTepuana npeaLwecTByolWen 1 nocneayowen nekumi. Mo ykasaHuio npenogaBa-
Tensa HeobXxoAMMO perynsapHO BbINOSHATb KOHTPOMbHbIE TECTLI B XOAE TEKyLLen atTectaumm (no
KaXKaomn NponaeHHON TeMe).

Mpy NoaroToBKe K NMPOMEXYTOYHOM aTTecTaumm CTyaeHTbl N3y4atoT U KOHCMEKTUPYIOT pe-
KoMeHZyemylo npenogasaTenieM yuyebHyto nutepatypy no Temam NEKUMOHHbIX U NPaKTUYeCcKuX
3aHATUIN, CaMOCTOATENbHO OCBaMBalOT MOHATUNHLIN annapar.

MeToaunyeckne pekomeHaaumm no opraHM3aunumn caMmocToAaTeNbHON paboThl CTYAEHTOB:

o NCNomb30BaHNE 3MNEKTPOHHBLIX YY4EOHUKOB M PECYPCOB UMHTEPHET, B TOM 4uChne
3NEKTPOHHBIN 0bpasoBaTenbHbIN nopTan Moodle;

o MEeTOAMYECKME pa3paboTknm C nNpumMepamm pelleHus TUMNOBLIX 3agady B cdepe
OLIEeHKM Ka4yeCcTBa NPUPOAHbLIX BOA U1 NOYB;

o NCNonbL3oBaHNE NULEH3MOHHOMO NPorpaMMHOro obecnedeHuns ans cratucTuye-
CKOro aHanmsa AaHHbIX N0 COCTOSIHMIO NPUPOLHLIX BOA U MOYB.

15. NepeyeHb OCHOBHOW U [ONONHUTENbLHOW NUTEpPaATypbl, PECYPCOB MHTEPHET,
Heob6XoAUMbIX ANl OCBOEHUSI AUCLUMIIUHbI

a) OCHOBHas nuTeparTypa:

Ne n/n NcTouHnk

MeToabl akonormyeckmx nccnegoBaHuin: y4ebHoe nocobue ans BysoB [rpucd ®YMO «Haykum o
3emne»] / H.B. KasepuHa, T.U. MNpoxopuHa, E.FO. MBaHoBa, M.A. KnesuoBa, C.A. Kyponan, O.B.
KnenukoB, A.I MypaBsbeB, A.H. Hukonbckasa, B.B. CuHery6oBa. - BopoHex: WM3gaTenbcTBO
«HayyHas kHura», 2019. - 355 c.

MouBoBedeHMe : y4ebHMK ana akagemunyeckoro 6akanaespuara : [ons crtyq. Bbicw. yyeb. 3aBe-
OeHun, obydarolmxcs no ectecTBeHHoHayd. HanpaenenunsM] / [K.LU. Kasees n gp.] ; oTB. pea.
K.LLU. Kasees, C./N. KonecHukoB .— 5-e nsg., nepepabd. n gon. — Mockea : tOpawT, 2019 .— 426
[

HarnbuHa, WM. FO. OueHka, KOHTPOMb U NMPOrHO3MPOBaHNE U3MEHEHMWI COCTOSAHUS OKPY>KatoLLEN
cpeabl : yuebHoe nocobue : [16+] / L. KO. HarnbuHa, E. O. PexoBckas ; OMCKuIA rocyaapCTBeH-
3 HbI TEXHUYeCcKkn yHuBepcuTeT. — OMck : OMCKMI rocyfapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
(OMITY), 2020. — 148 c. : wun., Tabn.,, cxem. — Pexum poctyna: no nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=682317

6) gononHuTenbHas nuTepartypa:

Ne n/n NcTouHmK

LllabaHoea, A. B. MemoObl KOHMPOsIsi OKpyXxatouwiel cpedbl 8 MpuMepax u 3adadax | y4ebHoe
rnocobue / A. B. lllabaHosa. — 2-e u30., don. — Camapa : Camapckuli 20cydapcmeeHHbIU apXu-
meKkmypHO-cmpoumerbHbil yHusepcumem, 2009. — 209 c¢. — Pexxum docmyna: no noodnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=143520

Konbuos, B. b. TeopeTuyeckne OCHOBbI 3alLUTbl OKpyXatolen cpefpl: y4ebHUK NS BY30B :
[16+] / B. B. Konbuos, O. B. KoHgpaTbeBa ; peq. B. b. Konbuos. — Mocksa : NpomeTten, 2018. —
734 C. : CXeM., Tabn. - Pexunm joctyna: no noarnucke. -
URL: https://biblioclub.ru/index.php?page=book&id=483194

Hop, IM. E. MNMpubopkl 1 cpeacTBa KOHTPOIS OKpY>KatoLLen cpedbl : y4ebHoe nocobue : [16+] /

M. E. Hop ; OMcKuiA rocyaapCTBEHHbIN TEXHNYECKUI YHMBEpPCUTeT. — Omck : OMckuiA rocyaap-
CTBEHHbI TexHu4eckni yHnsepcuteT (OmITY), 2019. — 83 c. : un., cxem. — Pexxum gocTtyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=68213

pomoB, H. B. AHanutnyeckas xummns n msnko-xmummu4eckne Metoabl aHanmsa: coopHuK 3agad
C OCHOBaMu TEOpPUU 1 NpUMepamMu peLueHni : yd4ebHoe nocobue : [16+] / H. B. 'pomos,

4 O. M. TapaH ; HoBocMBupcKnii rocyaapCTBEHHbIN TEXHUYECKUI YHBEPCUTET. — HOBOCMOUPCK :
HoBocnbupcknin rocyaapCTBEHHbIN TEXHUYECKUn yHuBepcuteT, 2018. — 112 ¢. : vn., Tabn.,
rpac. — Pexxum gocTyna: no nognucke. —



https://biblioclub.ru/index.php?page=book&id=682317
https://biblioclub.ru/index.php?page=book&id=143520
https://biblioclub.ru/index.php?page=book&id=483194
https://biblioclub.ru/index.php?page=book&id=682131
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URL.: https://biblioclub.ru/index.php?page=book&id=576263
I

B) MHPOPMALMOHHbIE ANEKTPOHHO-06pa3oBaTenbHble pecypchbl (ouumnanbHbie pecyp-
Cbl MHTEPHET)™:

Ne n/n Pecypc

ONEKTPOHHbLIN KypC MO AUCLMNIIMHE Ha nopTane «3NeKTpOHHbIN yHuBepcuTeT BIY» — Pexum
1 - .
gocrtyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=4025

ONeKTPOHHbIN Kypc No ancuunnuHe «OxpaHa okpyXatoLlen cpedbl» Ha nopTane «ONeKTPOHHbIN
2 yHuBepcuteT BI'Y» — Pexxum goctyna: no nognucke. —
https://edu.vsu.ru/course/view.php?id=4671

OneKTpoHHO-6MbnuoTeyHas cuctema "YHuBepcuteTckas bnubnuoreka
online”, http://biblioclub.ru/

OnekTpoHHO-6MbnuoTeyHasa cuctema "KoHcynbTaHT ctygeHTa”, http://www.studmedlib.ru

OneKTpoHHO-6nbnunoteyHasa cuctema "fanb"https://e.lanbook.com/

HaumoHanbHbeIn undposon pecypc "PYKOHT"http://rucont.ru

MeTogpl akonornyeckmx nccnegosanui https://znanium.com/catalog/document?id=420701

N0~ W

MeToabl akonorndyecknx nccnegosanum  http://www.geogr.vsu.ru/geoschool/ump/mtd19.pdf

16. MNepeyeHb y4yebHO-MeTOAMYECKOro obecrneyvyeHUs AN caMOCTOATEeNIbHOW pa-
60TbI

Ne n/n McTouHuK
JlapuoHoB, H.M. TNpomebiwneHHast akonorus : y4ebHuK ans GakanaBpoB : [4ns CTyd. By30B,
1 06yy. no HanpasneHuto nogrot. 280700 "TexHocdepHas 6e3onacHocTh"] / H.M. IlapuoHos, A.C.

PsabbiweHkoB ; MoCK. MH-T 3nekTpoH. TexHukn .— Mockea : FOpant, 2013 .

Makapesu4, T.A. DKONOrMYECKNN MOHUTOPUHT, KOHTPOJSIb U 3KCNepTr3a : [y4ebHoe nocobue ans
2 CTyA. yypexaeHun Bbicll. obpa3oBaHusa No cneumansHocTn "buoakonornsa"] / T.A. MakapeBuu,
C.IN. YTo4knHa .— MuHck : BI'Y, 2012 .— 222 c.

Haau, B.. MaTemaTtuyeckne mMoaenu n YncrieHHble MeTodbl B 3aJa4ax 3KONMOrm4eckoro MOHU-
3 TopwuHra atmocdepsl / B.1. Haau, N.3. Haay .— M. : dusmatnuT, 2010 .— 327 c.

4 HukaHnopos A.M.['magpoxumuns / A.M.HukaHopos. — CI16 : 'mapomeTeomnsaat, 2001. — 447 c.

Cepgatoukas, J1.d. TexHoreHHas akonornda. MatemaTtuko-kapTorpadguyeckoe MogenmpoBaHue /
5 J1.®. Cepgtoukasn, A.B. AumwuH ; Hau. akag. Hayk YkpauHbl, VIH-T npobnem mogennpoBaHus B
aHepretuke um. I.E. Nyxosa .— M. : JIMBPOKOM : URSS, 2009 .— 226 c.

17. UHchopmaLmMOHHbIE TEXHONOINMKU, UCNonb3yemble ANA peanusauuu y4yeo6HOM
OUCLUMNIUHBLI, BKMOYas nporpamMmHoe obecneyeHne U UHEPOPMaALMOHHO-
cnpaBoOYHble cUcTeMbI (MpPU HeO6XO0AUMOCTH)

lMporpamma Kypca peanusyetcs C NpUMeHeHneM OUCTaHLUMOHHbBIX TEXHOMOMMIN Ha nnat-
dopme «ObGpasoBaTenbHbI NopTan «ONEKTPOHHbIN yHuBepcuteT BIY». Pexum pgoctyna:
https://fedu.vsu.ru/course/view.php?id=10422

18. MaTepmnanbHO-TeXHUYECKOE obecneyvyeHne AUCLUUNIIUHDbI:

yyebHas akonoro-aHanuTuyeckaa nabopaTopua: cneunanuampoBaHHaa mebernb, acnupaTop
Mny4 3, auctunnatop AE-10, asToknas DGM-200, mydenbHasa neys MNP®-2, nporpammmnpyemas
AByxkamepHas nedb MNAMN-Ananutuka, pH-metpbl M150, KOK 3, noptatmeHble npmbopkl: MOC-
2, TDS wmetp, okcumetp HI9143, komnnekt-nabopatopua "lMuénka-H", HKB, akcnpecc-
aHanmsaTtopsbl, TepMocTaT, Becbl aHanuTudeckne BI1P-200, Becbl 3neKTpoOHHbIE, BOSibTamMnepo-
mMeTpuyeckuin aHanuaatop TA-4, mukpockonsl "MUKME[-1", cylwumnbHbIn WKad, BCTpsxmBaTenb
natopaTtopHbIn, nabopatopus Ans 6GuoTecTMpoBaHMs BoA, Ucnaputenb poTauuoHHbIn — AP 1
M2.



https://biblioclub.ru/index.php?page=book&id=576263
https://edu.vsu.ru/course/view.php?id=4025
http://www.geogr.vsu.ru/geoschool/ump/mtd19.pdf
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19. OueHoYHbIe cpeacTBa ANA NPOBeAEeHNA TEKYLEN N NPOMEXYTOYHON aTTecTa-
umn

MopsAOK OLIEHKU OCBOEHUs obydalolymucs yyebHoro martepuana onpenenserca co-
AepxaHuem crnegyoLwmnx pasgenos AMCUMNINHDI:

KomneTen- NHpvka-
Ne HanmeHosaHve pasgena HMA Top Ao-
/n AMCLIMNAMHL CTUXEHUS OueHouHble cpeacTBa
Komne-
TEHUMMN
1.1 | BeepeHuve. LUenb 1 3agaun
Kypca. XapakTepucTtuka TecToBbIi ONPOC
3KO0ro-aHanmnTU4ecKnx Or1K-2 OrkK-2.1 3anaun
METOAOB aHanmsa.
2.1 OnpepneneHne  nokasaTte-
nen KavyectBa NPUPOAHBLIX OrK-2 OlK-2.2 TecToBbIN OMpoc
BO4 nabopaTopHbIMK U OriK-3 OrK- 3.1 Occe
noneBbIMY METOAAMM
2.2 | OnpepeneHne nokasaTte-
nen  3KOMNorn4eckoro  Cco- Orl1K-2 TecToBbIN ONPoOC
CTOSIHMS no4ysbl  nabopa- OrlK-3 OMK-2.2 3agaun
TOPHLIMW 1 NOMEBLIMU Me- OMK-3.1 Acce
ToAaMM
lMpomexyToyHasi aTTectauns dopma KOHTPOINS — 9K3aMeH

20. TunoBble OLEHO4YHbIE cpeAcTBa U MeToAMYeCKUe MaTepuanbl, onpegensio-
lWMe npoueaypbl OLueHUBaHUsA

20.1. TeKywWwM KOHTPONb ycreBaeMoCTHU

KoHTponb ycrneBaeMOCTU MO AUCLMIMIIMHE OCYLLECTBMSIETCA C MOMOLLbIO CIeayioLmnx
OLIEHOYHbIX CPeacCTB:
Koa n HaumeHoBaHue komneteHuun: OIK-2 - CnocobeH ncnonb3oBaTth cneunanbHble
N HOBble pasgernbl 3KOMOrmM, reo3KoNorMm M NpUpoaonosib30BaHNSA MPU PELUEHUU HaydHO-
nccnenoBaTenbCKUX U NPUKaAHbIX 3ada4y npodeccuoHanbHOM geaTeNbHOCTU

TecTOBbIE BOMNPOCHI:

1. Ykaxume, Kk kakoMy U3 aHanumu4yeckux memodoe aHasnu3za OmHOCUMCs «rnomeHuyuomem-
pudeckul Memood»:

A. xnmmyeckue

Bb. cnekTpockonuyeckune

B. anekTpoxmmuyeckue

2. Kakol u3 rnepeyqucrieHHbIX XUMUYECKUX Memo008 S68/151emcs «psiMbiM MemoOomM» ornpede-
nieHuss CO, noyseHHbIx kapboHamoes:

A. rpaBMMeTpuYECKnin

B. TuTpuMeTpuYeckun (aumamMmMeTpudeckmin)

B. razoBontomomeTpuyeckum

3. [nsa doeedeHusi 00 HOpM op2aHoIenMuUYEcKUxX nokasamesel numbeayo 800y:
A. ocBeTnAT, PUNbTPYIOT, YMSArYalT, aspupyoT

B. o6e33apaxunBatloT X1IOpoM, 030HOM, YD, pexxe nepekncobio Bogopoaa

B. ounwaroT go6aBneHnem HebonbLux konnyecTB Al,(SO,); u nssectn CaO.




4. NAOK (Feosy) 01151 800 x035UCmMBEHHO-NUMbLEBO20 Ha3Ha4yeHus He boree:

A. 0,1 mr/n

B. 0,3 mr/n

B. 0,5 mr/n

5. lMNpupodHas eoda ¢ codepxkaHueM 7,6 Ma-3Ke/I1 conel XecmKocmu OMHOCUMCS:

A. K MArkMMm Bogam

B. K ymMepeHHOo-XeCcTkuMm Bogam

B. K ecTkum Bogam

6.. B kakom crniydae onpedesnsitom nepmaHaaHamsyro okucrsemocms (M10) npupodHbix 800:
A. ecnu B Boae NpUCYTCTBYHOT TONbKO NIEFKOOKUCTIAIOLLMECSH OpraHMyeckue BelecTsa
B. ecnu B Boge NpuCyTCTBYIOT TOSbKO TPYAHOOKUCNAOLMECS OpraHnyeckne BeLlecTsa

B. ecnu B Boge NpucyTCTBYIOT NErko- 1 TPYAHOOKUCTIAIOLLMECS OpraHNYeckue BellecTBa

. OCHOBHbIM UCMOYHUKOM 3a2PsI3HEHUS MPUPOOHbIX 800 SI8/1SIOMCS:

3arpsisHeHus, BbinagatoLme n3 atmocdepsbl
. pasnuBbl HE(PTN, HEPTENPOAYKTOB U XMMUKATOB B pe3ynbTaTte aBapui Ha Boge
NPOMbILWIIEHHbIE U ObITOBbIE CTOYHbIE BOAbI.

o> N

8. Kak Hasbieaemcsi 00uH u3 8ud08 3acpsi3HEHUS MPUPOOHbIX 800, C8s3aHHbIX CO cbpocom
«YCI/I08HO-4UCMbIX» CMOYHbIX 800, 8 pesynbmame 4Ye20 rnoebiwaemcsi buonoauyeckas rnpo-
OykmueHoCcmb 8000EMa U ycuriugaemcs e2o ugemeHue.

A. xummnyeckoe

B. TennoBoe

B. 6uonornyeckoe

9. lNo uHOekcy 3agps3HeHHOCcmMuU 800bI (M3B) Heso3MOXHO ornpedenums:
A. Knacc kayecTtBa BOAbl

B. xapakTepucTuky Bogsl

B. MICTOYHMK 3arpsA3HeHUs BOAbI

10. CkosnbKo Krnaccoe kadecmea 800bl MOXHO yCmaHOo8UMb C MOMOWbLI0 UHOEKca 3a2psi3HEH-
Hocmu 800bI (U3B):

A. 5

b. 6

B. 7

3apava 1.
YcnoBue: PaccuntaTte Maccy noysbl (M) 1 o6beM AUCTUNNMPOBAHHON BOAbI ANSA NPUroToBne-
HUsi B0OOHOU NOYBEHHOWN BbITSXKKM B MOMEBbLIX YCIOBUAX NO CReayowmnmM JaHHbIM:

O6bem nouBbl = 25 mn, noyvsa npeactaenseT cmecb U3 40% necka, 10% Topda n 50%
yepHosema. OpUEHTUPOBOYHAA BEMNWYMHA MAOTHOCTU MOYB B BO3AYLUHO-CYXOM COCTOSHWUM CO-
cTaBnseT:

NouYBbI TMNa «necok» - 1,4 ricm® ;

noyskbl TUNa «topd» - 0,4 ricm® ;

nouBbl TMNa «yepHosem» - 1,1 r/em® .

PelwweHue:
1) Mo npaBuny aganTMBHOCTU HAaXOAMM NAIOTHOCTL CMECH MOYBbLI:
Powecn=0,4*1,4+0,1*0,4 +0,5*1,1= 1,15 rlcm®
2) 3Has NNOTHOCTb M 06BEM NOYBbLI, MOXHO paccyMTaTb €€ Maccy:
m=p*V=115*25=28,75r

3) [na npurotoBneHns BOAHOW NOYBEHHOM BbITSXKKM Ha 1 r nouBbl 406aBnsOT 5 M AUCT. BOAbI.
HMcnonb3ysa aToT NpuHUMM, paccyMtaem ob6bem BoAbl, HEOOXOAMMbIN ANA HaNOEHHON MacChl NOY-
Bbl:
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1 r nousbl — 5 mn guct. H,O
28,75 r noysbl — X mn gmet. H,O X =143,75 mn anet. H,O

Omeem: macca nouysbl = 28,75 r, o0bem ancT. Boabl = 143,75 mn

3apava 2.

YcnoBue. B pesynbtate XumMmnyeckoro aHanusa 8odorpo8odHol 800kl onpeaeneHa obuias
XecTkocTb = 12,3 mr-ake/n. CpasHute ¢ MNOK, coenanTte BbIBOA O COOTBETCTBUMN TpeByeMbIX
HOpMaTMBOB? M3 CNpaBOYHbIX JAHHbIX U3BECTHO, YTO:

MAOK (obww. xxecTkocTb) < 7 (10) MMonb/n 4Ns BOA XO3ANCTBEHHO-NMUTLEBOrO Ha3HayYeHns (8o-
0orpogodHasi, Korlo0e3Hasi, CKeaxkKuHa, UCmMOYHUK, POOHUK U Op.)

MAOK (obLw. XecTkocTb) < 7 MMONb/N Ansi Bog pbiO0X0351IMCTBEHHOIO Ha3HadYeHns (800o0xpaHuU-
nuwe, peka, o3epo, rpyo u op.).

PeweHune. O6BLEKTOM UCCNeaoBaHUs ABNSeTca 8000nposodHas eoda, crieqoBaTernbHO, dak-
TMYECKYI0 KOHLEHTPaLMo 00LLEe KECTKOCTM CpaBHMBAEM C HOPMaMM A5 BOA XO3AMCTBEHHO-
NMUTbEBOrO HasHavyeHus. Hanoem KpaTHOCTb NPEeBbILLEHUST CaHUTAPHO-MMIIMEHNYECKOro HopMa-
TMBa:

C (obww. xectkocTb) / MAOK=12,3/7,0 = 1,75 pas.
Omeem: obLas XeCTKOCTb aHanM3npyemor Npobbl Bogbl NpeBbIIaeT HopmaTue B 1,75 pasa.

Acce 1.
lMosicHMTe B KaKUX cry4yasX UCMOMb3YIOT MOYBEHHbIE BbITXKU U ANSA Yero oHU HYXHbI?

Bo3moxHbIU eapuaHm omeema.

BoamoxeH aHanua noys B TBEPAOM (HEM3MEHHOM) COCTOSIHUM, HO OMS 9TOr0 HY>XHbl WH-
CTPYMEHTarnbHble MeToAbl aHann3a ¢ NPMMEHEHUEM CreumanbHOro JOporocTosLwero obopyao-
BaHMsl (3MUCCUMOHHLIN CNEKTPanbHbIN aHanms3, PeHTTEHOBCKUIA CTPYKTYPHbIM aHanua u gp.). lNo-
3TOMY Yalle UCNOoNb3ylT MeToAbl, MO3BOMAILWMNE aHanM3npoBaTb PacTBOpPLI, T.€. NMOYBEHHbIE
BbITS>KKW: BOOHYIO, CONEBYHO, KUCMOTHYIO.

BodHas ebimsikka Ucnonb3yeTcsa Ang onpeaeneHns cogepXaHus B NodBe pacTBOPUMbIX
conen — xnopuaos, cynbdaTtoB, kapboHaToB, rMapokapboHaToB, COMeEn KanbUus U MarHus —
rnmaBHbIM 06pPa3oM Npu OLEHKE 3aCONEHHOCTM MOYBbI.

Cornesasi 8bimsixKa UCNonb3yeTca Ana onpeaeneHns BennyuuHel pH, aenstowencsa noka-
3aTenieM 06OMEHHOWN KUCNOTHOCTM NOYBbI.

Kucnomnas ebimsixkka UCNonb3yeTcs Ans onpefeneHnsa cogepXaHus B NoYBe Hepac-
TBOPMMbIX B BOAE M CONEBOM pacTBOpPE KOMMOHEHTOB — rMaBHbIM 06Pa3oM TsHKENbIX MEeTasnsos,
KOTOpble MOryT HaxoOuTbCH B MoOYBe B pasHbiX popMax M nepexodsTt B pacTBOpUMble (hOpMbl
TOMbKO B CUIbHOKMCION Cpeae.

Koa n HaumeHoBaHue komneteHumu: OlNK 3- CnocobeH npumeHATL 6a3oBble MeTOAbI
3KOJSTOrMYEeCKNX nccnenoBaHnin ona pewenus 3agad npodeccruoHanbHON 4eATENbLHOCTH.

TecToBbIe BONpoOCHI:

1. Ykaxume Kk KakoMy u3 aHanumu4yeckux mMemodoe aHasiu3a OmHOCUMCcs «mumpumempu-
yeckuli (06beMHbIl) Memood»:

A. xumunyeckue

B. cnekTpockonuyeckue

B. anekTpoxumunyeckue

2. Boda e noyse umeem pasznu4dHyto nodsuxHocmb u docmyrnHocmb 0151 pacmeHud, Ucxo0s us3
yeao 8 Hel 8bI0esIsIlM HECKOMbKO (hopM C€e53u ennasu ¢ MamepuasoMm. Kakas u3 nepeduc-
JIeHHbIX ¢hopM 8Ko4aem 8 cebsi 2u2pOCKONUYECKyto enazy?

A. Xumunyeckun cBasaHHas

Bb. copbupoBaHHas
B. kanunnsapHas

3. K kakomy u3 80000XpaHHbIX MepOonpusmul OmMHOCSIMcs uccredogaHus rno pauyuoHaribHOMy
ucrnosnb308aHuU0 800; MaKkcuMasibHOMYy ripedomepawyeHuro 8o3delicmeusi xosstcmeeHHoU de-
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ssmesibHoCMUu Ha OKpyXaroulyto cpedy; pazpabomka Memodos npozHo3uposaHus nocredcmeuli
8/1USIHUST aHMPOMO2EHHbIX (haKmopoa Ha Ka4ecmeo 800:

A. npaBoBble
B. Hay4Hble
B. akoHoMunyeckue

4. Ykaxume K KakoMy U3 aHanumuyeckux memodoe aHasiu3a OMmHOCUMCS «80Jibmamriepo-
mMempuyeckulti Memood»:

A. Xumunyeckune

b. cnekrtpockonuyeckne

B. anekTpoxumunyeckume

5. B numbesoli 8ode 2. BopoHexa Habnodaemcs u3bbimoyHoe codepxxaHue criedyrowux no-
Kaszamerneu:

A. xene3o, 60p, MapraHey, HATpaTbI

B. Xeneso, HUKenb, CBUHEL, HedpTENPOaYKTbI

B. mapraHeu, kagMni, UMHK, bocdaThl

6. Moyemy npu xumu4eckom aHarnuse 800bl Yacmo ucronb3ytom eenuduHy bl1Ks, a He BITK7?

A. 3a 5 cyToKk BCe opraHuMyeckue BellecTBa YCNeBaloT pasfnoXuTbCa OO NPOCTenmnX (Hanpu-
mep, Ao CO,, H,O n ap.) n HeT cmbicna B AanbHenwen nHkybaumm npobbl BoabI.

B. Ha cegbMble CyTKM UMHKybOauum npobbl HacTynaeT nNpouecc HUTpUdUKaumm, UcCKaxa-
WKW XxapakTep notpedneHna O, opraHn4ecCKMMn BelecTBamMmm

B. 3a 5 cyTok OCHOBHas mMacca opraHM4ecKnx BeLecTB TpaHcopMupyeTcsa B apyrue oopmbl
M HET CMbICcNa B fanbHenwen nHkybaumm npobbl Boabl.

7. Pasmepbl BopoHexckoz2o gsodoxpaHunuwia:

A. 06bem Boabl 2,4 MnH. M3, cpegHsist anvHa 50 kM, LWMpuHA 7 KM, rnybuHa 5,9 m
B. 06beM Boabl 20,4 MH. M3, cpeaHaa anuHa 40 kM, wupuHa 5 km, rmybuHa 3,9 m
B. o6bem Boabl 204 MnH. M3, cpenHaa gnvHa 30 Km, WwupurHa 2 kM, rnybuHa 2,9 m

8. Briaza 6 nouyse umeem pasfiuvyHyro nod8UXHOCMb U docmyrnHoCcme Os1s1 pacmeHud, ucxods
U3 3moeo 8 Hell 8bIOeIIoM HECKObKO (hopM er1azu:

A 3
B. 5
B. 7

9. CKonbKO cywecmsyem Kiacco8 0racHOCMU MOKCUYHbIX 8eujecms o 8030elicmeuro Ha
0bbekmbl okpyxaroweli cpedo! ?

A 3
b. 4
B. 5

10. YkaxXume K KakoMmy U3 aHaaumu4yecKux Memoo0o8 aHasu3a omHocuUmcs Memod «amomMHO-
abcopbyUOHHOU CrIEKMPOCKONUU»!

A. xpomartorpaduyeckme

B. cnekTpockonuyeckue

B. anekrtpoxumuyeckue

3apaya 1.
YcnoBue: PaccuntaTe NNOTHOCTb ayemoHa npu Temnepatype 107°C metoaom vHTepnons-
LMK, €CNN N3BECTHbI CNPaBOYHbIE AaHHbIE!
0 — 3
npu temneparype 100°C nnoTtHocTb auetoHa = 693 Kr/m
npu Temnepatype 120°C nnoTHocTk aueToHa = 665 kr/im®
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Pewenue: 1) Temnepatypa 107°C BxoauT B uHTepBan Temnepatyp ot 100°C go 120°C.
CocTaBnsieM NponopLMI0 MAOTHOCTE aLeToHa Npu 3TUX TemnepaTtypax:
100°C — 693 kr/m*
120°C — 665 kr/m®

2) — 20°C — 28 kr/m®
1°C - X X =-1.,4 kr/m®

3) P17 = P10+ P7 = 693 + 7* (- 1,4) = 693 — 9,8 = 683,2 kr/m*
Omeem: NNOTHOCTb aLeToHa npu TemnepaType 107°C pasHa 683,2 kr/m®

3apava 2.

YcnoBue. B pesynbTaTte XMMMYECKOro aHanunsa npobbl Bogbl, 0TO6paHHOM U3 p. YCMaHb, ycTa-
HOBJEHO, UTO haKTMYeckas KoHUEeHTpaumsa cynbdaToB coctaBnsaeT 150 mr/n. Coenaite BbiBOg,
O COOTBETCTBUM JAHHOrO MokasaTtensi Tpebyembim HopmaTuBam. M3 cnpaBOYHbIX OaHHbIX W3-
BECTHO, 4TO:

MAK (cynbgaTtsl) < 500 mr/n onsa Bo4 XO39NCTBEHHO-NUTLEBOIO Ha3HavYeHUs (8000MNpo8odHas,
Konode3Hasi, CKeauHa, UCMOYHUK, POOHUK U 0p.)

MAK (cynbdaTtsl) < 100 mr/n ana BoA pbiboX035AMCTBEHHOrO Ha3HaveHus (8odoxpaHurnuwe, pe-
Ka, o03epo, rpyd u dp.).

PeweHue:

O6bekToM nccnenoBaHns sBRNsIETCA peyHas eoda, crefoBaTernbHO, PakTUYECKYH KOHLUEHTpa-
LU0 cynb(aToB CpaBHUBAEM C HOpMaMu Ans BOA pPblBOXO3ANCTBEHHOrO HasHadeHud. Haxo-
AnM KpaTHocTb npesbiweHns MAOK:

Coacr (SO47) / MAK(SO4?) = 150/100 = 1,5 pasa.

Omeem: B uccnegyemoi npobe Boabl CynbdaT-noHbI NpeBbiwaoT HopMy B 1,5 pasa

Acce 1.

HaszoBuTe npuopuTeTHble 3arpA3HUTENI U OCHOBHbIE MPUYMHbI HU3KOro KavyecTBa McC-
TOYHUKOB NUTLEBOro BOAOCHabXxeHus Ha Tepputopun BopoHexckon obnactu (npupoo-
HO20 U aHMpPOno2eHHO20 MPOUCX0XXOeHUsl).

Bo3moxHbIl eapuaHm omgema.

MuTbeBoe BogocHabxeHne BopoHexckon obnacti nonHocTbio 6asupyeTtca Ha noasem-
HbIX BOAAaxX, KOTOpble B OCHOBHOM 3JKCNIyaTUPYKOTCA apTe3naHCcKuMn ckBaxknHamu. MpruoputeT-
HbIMWU 3arpsA3HUTENSAMM NOA3EMHbIX BOAOHOCHbBIX FOPM30OHTOB SIBIISIKOTCS MOBbLILLEHHOE COAEp-
XaHueM xsopudos, MuHepanusayuu, conel obweli xecmkocmu, xeseaa, Mapa2aHua u 6opa
(MPUPOOHOro NPOUCXOXAEHUNA) U HUMpPamos (aHTPOMOreHHOro xapakTepa), YTO yXyAwaeT He
TONbKO OpraHonenTU4ecKne CBOWCTBA NMUTLEBOW BOAbI, HO N MOXET OKa3sbliBaTb HebGnaronpusiT-
HO€e BNUsIHME Ha 300POBbE HAcemneHus.

OCHOBHbIMW MPUYNHAMM HU3KOFO Ka4eCcTBa MCTOYHMKOB XO3SAMCTBEHHO-NMUTLEBOIO BOAO-
CHabXeHns  ABNSAIOTCA: aHTPOMOreHHoe 3arpsA3HeHMe MOBEPXHOCTHLIX M MOA3EMHbIX BO[;
cObpoc HegoOCTaTOYHO OYULLIEHHBIX CTOYHbIX BOA B BOAHbIE 0ObEKTbl; HeyLoBNeTBOpUTENbHas
paboTa 0YMNCTHBLIX COOPYXEHMIN; BbICOKasA M3HOLLIEHHOCTb Pa3BoasALLMX CeTeN 1 ap.

B npepenax MHOIMMX CenbCKUX MOCENEHUSIX pa3BMBaETCs 3arps3HeHne BepXOBOAKa
a30THbIMM coeguHeHussMU. OCHOBHBIM WUCTOYHUKOM HUTPATHOMO 3arpsA3HeHust SIBMISAIOTCS Bbl-
rpebHble siMbl, MyCOpPHbIE CBarlki, CKOTOMOIMIbHUKK, pacrnonoXeHHble BONM3nM Bogo3abopos u
ap. OgHako, Ha NepBOM MeCTe cpedu aHTPOMOreHHbIX MCTOYHUKOB 3arpsi3HEHUSI MPUPOOHbLIX
BOZ, MOYBbI M MPOAYKTOB MUTaHUSA HUTpaATaMu SBMSAOTCS arpapHble, T.e. CBA3aHHbIe C NpuMe-
HeHMeM OOonbLLIOro Konmn4yecTsa a3oTHbIX ya00peHni.

Acce 2.
BnusaHue Ha opraHM3M NPUOPUTETHBLIX 3arpsA3HUTENENn, coaepXalwmxcs B NUTbLEBON Boae
BopoHexckon obnacTu.
BosmoxxHbIl eapuaHm omeema.

Ha npeobnagatower Yactn Tepputopun BopoHexckon obnactn nuTbeBasi BOAa He COOT-
BETCTBYET MMIMEHNYECKMM HOpMaTuMBaM M3-3a Hannyms MOBbILEHHOrO CoAdepXaHue xesesa,



13

conel obwel xecmkocmu, HUmMpamos, bopa, mapzaHua, ¢omopa. [ns BOPOHEXCKON BOAbI
XapakTepeH HeJocTaTok toda.

1) XKeneso . MNpn Hedocmamke Fe HabnogaeTtcs manokposue (aHemust). MNpu u3bsbimke: BbIBO-
ANTCSA NOA U3 OpraHn3mMa; HapyLluaeTcs yHKUUS LeHTpanbHON HEPBHOW CUCTEMBI, YCYryonsioT-
Csl NCMXMYECKME PacCTPONCTBA; NpUYnHa 4EPMaTUTOB M annepruyecknx peakumm.

2) Obuwas xecmkocme. MNoBbILLEHHAS KECTKOCTb NPUBOAUT K 0Opa3oBaHUIO KAMHEN B NOYKaXx.
3) MapzaHey. BnvsHue mapraHua Ha XU3HegeaTeNbHOCTb CKasblBaeTcsl, rnaBHbIM 0bpasom, B
TpaHcdopmauum KpoBu. B opraHMame yenoBeka HakonNUTENsiMM MapraHua sBMAsTCA cepaue u
neyeHb.

4) bop pasgpaxaeT xenyaok n kuwedHuk. OT nepensbbiTka 6Gopa MOXET pasBUTLCA XPOHUYe-
ckas npobnema nuweBapeHna — 60pPHbIN SHTEPUT. BOp B BbICOKMX KOHLIEHTPAUMUSAX TakkKe MO-
XeT cnpoBoumpoBaTtb 6ecnnogue.

5) Humpamabi — 3TO TOKCUHbI, KOTOPbIE HaKanMBalTCHA B OpraHn3mMe u oTpaBnsatoT ero. N36bi-
TOYHOE CcoAepXaHue HUTPaTOB NPMBOAMT K 3aboneBaHUsAM cepaeyHOCOCYAUCTON CUCTEMBI U
KpoBu - MeTremornobnHemMnsi - 3T0 COCTOSAHME MOBbLILEHHOrO coaepXXaHus meTremornobuHa B
KpoBn. CUMNTOMbI MOryT BKMHOYaTb rOMOBHYO ©O0Mb, FONMOBOKPYXXEHWE, OAbIWKY, TOLLHOTY,
NIIOXYH KOOPAMHALMIO MbIWL, U NOCMHEHNE KOXM (UnaHo3). OCNoXHEHMA MOryT BKOYaTb Cy-
A0pOrn n cepaeyHble apuTMun.

20.2. NMpomexyToyHana aTrectauus

[nsa oueHuBaHWA pe3ynbTaToB 00y4eHNs Ha 3a4eTe UCNOMb3YTCA CrieayoLne KpuTepum:
- BrlaeHne NOHATUNHBbIM annapaToM AaHHOW 0b6nacTu Hayku (TEoOpeTUYECKMMM OCHOBaAMM 3KO-
Noro-aHanMTUYeCcKoro MOHUTOPUHrA);
- CNOCOBGHOCTL UNMOCTPUPOBATL OTBET NpMMepamu, dakTamun, JaHHbIMU HayYHbIX UCcneaoBa-
HUI;
- MPUMEHNATb TEOPETUMYECKME 3HAHUSA ONA pPELUeHMst NMpakTUdecknx 3agad B cdepe 3agad
OLIEHKM Ka4yeCcTBa NPMPOAHbLIX BOA W MOYB.

Teopemu4eckue sonpochi K JK3aMeHYy.

1. Knaccudumkauma aHanMTM4eckux MetTogos aHanmsa.

2. Knaccudumkauusa xmmmyecknx MeToaoB aHanmaa.

3. XapaktepucTtuka M3nKO-XMMMUYECKNX METOAOB aHanmaa.

4. XapaKTepucTuKka CrneKTpasibHbIX METOA0B aHanmsa.

5. XapakTepucTuka anekTpoxXmMm4ecknx MeToaoB aHanmaa.

6. XapakTepucTuka xpomaTtorpadmnyeckmx MeTo40B aHanuaa.

7. XapakTepucCTuka 3arpssHsoLmnx BeLecTs B aTMocqepe.

8. MeToabl U cpeacTBa KOHTPONSA 3arpsA3HAOLLMX BeWecTB B aTMOCepHOM BO3ayxe.
9. MwvHepanusauusi BoAbl.

10. MMaBHblE MaKpOKOMMOHEHTLI B NPUPOAHLIX BOAaX N METOAbI UX onpeaeneHus.
11. MMKPOKOMMOHEHTLI B NPUPOAHbIX BOAAX N METOAbl UX ONpeaeneHuns.

12. broreHHble BelwecTBa B NPUPOAHbLIX BoAax U MeToAbl UX onpedenexHus.

13. OpraHuyeckune BellecTBa B NPMPOOHbLIX BoAaX U METOAbI UX OnpeaeneHus.
14. KpuTepum OLeHKN KadecTBa NMTbLEBON BOAbI.

15. Kputepum oLeHKn KavyecTBa NOBEPXHOCTHbLIX MPUPOAHbLIX BOA,.

16. MeToabl onpeaeneHns nokasatenen kayectsa NPUPOAHbLIX BOA.

17. MeToabl U cpefcTBa KOHTPOMS NPUPOLHbBIX KOHTPONSA BOS,

18. Bkonornyeckas oLueHka COCTOSIHUSA aTMOCepHOro Bo3ayxa.

19. Bkonornyeckas oLeHKa COCTOSIHMS NPUPOAHbLIX BOA,.

20. Jkonornyeckasi OLeHKa COCTOSIHMS MOYBEHHOIO NOKpPOBa

21. OnpegeneHune nokasartenen 3KONOrM4eCcKoro COCTOSIHUS NoYB

22. ®oHOBOE coaepKaHNe 3NIEMEHTOB U 3arpA3HeHne no4e

23. XapaKkTepucTuka 3arpsisHsitoLLnX BELLECTB B NOYBE.

24. MeTogbl U cpeacTea KoHTpons 3B B NoOYBEHHOM MOKPOBE

25. OcobeHHoCcTM 0TOopa Npob BOAbLI M3 Pa3fiMyHbIX BUOOB BOAOEMOB..

26. OcobeHHoCTM oTOOpa Npob Bo3ayxa.
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27. OcobeHHOCTM 0TOOpa NOYBEHHLIX 06Pa3LOB.

28. Ctabunumsaumsi, XxpaHeHne, n TpaHCcnopTupoBka Npob ans aHanmsa.

29. lNpobonogrotoBka B aHanM3e 06bEKTOB OKpyXatoLLen cpeabl.

30. XapakrepucTurKka noseBbIX METOLOB aHanNuaa.

31. MeToabl nccnegoBaHnin nokasaTenen kayecTsa BOAbl B NOSIEBbLIX YCOBUSIX.
32.MNoneBble METOAbI OLIEHKM NoKasaTenen coCTosHUS NOYBHI.

33. Buapbl NOYBEHHBIX BbITSHXKEK U METOA UX NPUrOTOBMEHMS.

34. OueHka KMCIOTHOCTU MOYBbI.

35. OnpegeneHve 3acOnNeHHOCTN NOYBbI MO CONIEBOMY OCTATKy BOOHOW BbITSKKA.

Kpumepuu oyeHueaHusi omeema:.

OTnuyHo
my6okoe 3HaHWe N NoHMMaHue npeameTa, B TOM Yucre TEPMUHOMNOTMMN N OCHOBHbIX MOHS-
TUI; TEOPETMYECKMX 3aKOHOMEPHOCTEN; (PaKTUYECKMX AaHHbIX; YOENbHbIN BEC OWMOOK npu
KOHTPOMbHOM onpoce — He 6onee 10% .

Xopowo

Xopollee 3HaHWe ¥ MOHUMaHWe NpeaMeTa, B TOM Yucre TEPMUHONOMMU U TeopeTuye-
CKMX MOHATUW; TPaMOTHbIN OTBET Ha 3K3aMmeHe 6e3 MpuHUMNManbHbIX OWNOOK; yaenbHbIN BEC
owmnboK Npu KOHTPONbHOM onpoce oT 11 o 35%.

YpaoBneTBOpUTENbHO

MoHMMaHWe B LENoM TEPMUHOMOIMN N TEOPETUYECKMX 3aKOHOMEPHOCTEWN; CYLLEeCTBEH-
Hble OLMOKM NpU N3NoxeHnn akTUYECKoro maTepuana; He4oCTaTOYHO JIOTUYHbIN U apryMeH-
TUPOBAHHbIN OTBET Ha 3K3aMeHe; yAesibHbl BeC OWMBOK Npu KOHTPOSIbHOM onpoce oT 36 Ao
60%.

HeynoBnetBopuTenbHo
Cnaboe 1 HegoOCTaTOYHOE 3HAHME TEPMUHOMNOMMU U PaKTUYECKUX AaHHbIX, NPUHLMMK-
anbHble OLWMGKM Npu OTBETE; yAenbHbI BEC OLLIMBOK Npy KOHTPOSibHOM ornpoce 6onee 60 %.

TexHoOnorMa npoBeAeHUs NPOMEXYTOYHOW aTTecTaumn BKNKOYaAEeT CRyYanHbln BbIOOP
KWMMa, noaroToBKy W YCTHLIN OTBET MO TEOPETMYECKUM BOMpocam/, a Takke peLleHne pacyeT-
HOWM 3a4a4yn C UCNOMb30BaHNEM BbIYUCIUTENBHOM TEXHUKN.

OnucaHne KpuTepueB U LLKarnbl OLleHUBAHUA KOMNeTeHUuun (pesynbTaToB obOyue-
HUA) NP NPOMEXYTOYHOW aTTecTauum:

ONS OLeHMBaHUA pe3ynbTaToB O0y4YeHMs Ha 3a4eTe C OLLEHKOM MCNOMb3yHTCH crieayoLimne

KpUTepum:
- BrlafieHne NOHATUNHBIM annapaToM AaHHOW 0b6nacTu Haykn (TeopeTUdecknmMm oCHOBaMM KO-
NOro-aHanUTNYeCKOro MOHUTOPUHrA);
- CNOCOBHOCTb UNMCTPUPOBAaThL OTBET NpuMepamu, hakTamu, JaHHbIMU HayYHbIX UCCnenoBa-
HUI;
- MPUMEHSATb TeopeTUYeCKNe 3HaHNS AN peLleHust NPaKTUYeCKMX 3agad B cdepe OLEHKM Ka-
YyecTBa NPUPOOHbLIX BOA U NOYB.

[nsa oueHnBaHuA pesynbTaToB 00yYEeHNS Ha 3a4eTe C OLEHKOW ucnonb3yetca 4-6annbHas
Wwana: «oT/IMYHOY, «XOPOLLO», yOOBNETBOPUTENBHOY, KHEYAOBETBOPUTESBHOY.

CooTHOLEeHWe nokasaTenemn, KpUTepmeB 1 LKanbl OLEHNBaHUA pe3yrbTaToB 00yYeHus.

YpoBeHb
KpuTepun oueHnBaHnsA KOMNeTeHL M cchopmmpo- Lkana
BaHHOCTHU OLIEHOK
KOMMNEeTeHLUN
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O6yvarowuinca B MNOMHOM Mepe BriageeT MOHATMWHBIM annapatoMm | [losbieHHbIl OmnuyHo
OaHHOM ob6nactm Haykum (TeopeTUYeCKUMM OCHOBaMWU  3KOJOro- ypOo8eHb
aHanuMTMYecKoro MOHWUTOPMHra); CNocobeH UNMCTpMpoBaTh OTBET
npumMmepamu, aktamm, JaHHbLIMU Hay4HbIX UCCNESOBAHWUIA; MPUMEHSITbL
TeopeTUveckme 3HaHWUs ONs pelleHusl NpakTUYecknx 3agadv B cdepe
OL|eHKM KayecTBa NpUMPOAHLIX BOA M MOYB.

Ob6yvarowunca BnageeT MNOHATUMIHBIM annapaTom AaHHou obnactu | basosebil ypo- Xopouwo
Haykn (TeopeTMyYecKMMM OCHOBaMM 3KOMOro-aHanmMTUYeckoro MOHUTO- 8eHb
pWHra), cnocobeH WNNCTpUpoBaTb OTBET NpUMepamMu, akTamu,
OaHHBbIMW Hay4HbIX UCCNeaoBaHWiA; OoMycKkaeT oWwnbKkn B MHTepnpeTa-
UMN TEOPETMYECKUX 3HAHWIA AN pPelleHUs NpakTUYeckux 3agad B
chepe oueHKM kadecTBa NPUPOOHbLIX BOA U MOYB.

O6yvarowuncs BnageeTt 4YaCTUYHO TEOPETUYECKMMN OCHOBaAMU OUCL M- lNopoeosnili Yoosne-
NNUHbI, pparMeHTapHo cnocobeH WNNICTPUpoOBaTb OTBET Npumepa- ypOB8€EHb meopu-
MU, pakTaMu, JaHHBIMU Hay4YHbIX UCCNeaoBaHUI; He yMeeT rpaMoTHO mersibHO

NMPUMEHATb TeopeTUYEeCcKNe 3HaHUS ANS PeLleHNs NpaKTUYecknx 3ajad
B cdhepe OLEHKN KayecTBa NPUPOLHbIX BOA U MOYB.

OTBET Ha KOHTPONbHO-U3MEPUTENbHLIA MaTepuan COAepPXUT cyllie- - Heydo-
CTBEHHble olWKnbkN. ObyvaloLmniica OeMOHCTPUPYET OTPbIBOYHbIE, e/1lemeopu-
dparmMeHTapHble 3HaHWS, HE YMEET MPUMEHSITb TEOPEeTUYEecKkne 3Ha- mersibHo

HUA OnAa pelweHua npakTudecknx 3agad B cq)epe OLEHKMN Ka4vecTBa
NpUpoAHbIX BOA U MOYB.

OueHKa 3HaHUN, YMEHUI 1 HABbIKOB, XapaKTepuayoLllasa atanbl popMupoBaHnsa KOMNeTeH-
LU B pamMKax U3yydeHns OUCUUMNITMHBLI OCYLLECTBMSIETCA B XO4€ TEKYLUEN U MPOMEXYTOYHON aT-
TecTtauun.

Tekywaa atTectauus NpoBogMTCsl B COOTBETCTBMM C [lonoxeHnem o0 TekyLen arTectaumm
oby4arowmxca no nporpaMmmam Bhiclero obpasoBaHna BopoHEXCKOro rocyaapCTBEHHOIO YHU-
BepcuteTa. Tekywasa atrectaums NpoBOANTCS B (DOPME: PELUEHN CUTYaLMOHHbLIX 3agdad (KOM-
NNekT 3agaHunn), cobecegoBaHns. Kputepum oueHnBaHMS NPUBEOEHDI Bbille.

MpomexxyTouyHas aTtTecTauus NPOBOANTCS B COOTBETCTBUM C [1ONOXEHMEM O NPOMEXYTOY-
HOW aTTecTauum oby4aroLmxcs no NnporpaMmmMam BhiCLLEro 06pa3oBaHus.

KOHTpOnbHO-M3MepUTENbHBIE MaTepuarbl MPOMEXYTOYHON aTTecTaunmn BKOYaT B cebsl
TeopeTnyeckme BOMPOCHI, MO3BOSISIOWNE OLEHUTb YPOBEHb MOSMYyYEHHbIX 3HAHUA U NpakTu4de-
CKkOe 3ajaHue, No3BOoMsLEee OLEHUTb CTeNeHb CHOPMUPOBAHHOCTM YMEHUN N HABLIKOB Npu
N3yYeHUN SUCLUMNINHBI.

Mpy oueHnBaHNN NCNOMbL3YOTCA KONMMYECTBEHHLIE LUKasbl OLEHOK, NMpUBEAEHHbIE Bbi-
we.




