MMHOBPHAYKN POCCUU
®ENEPANIbHOE FOCYIAPCTBEHHOE BIO[DKETHOE OEPA30BATENIBHOE YYPEXOEHUE
BbICLLUEFO OEPA30BAHUSA

«BOPOHEXXCKWU rOCYOAPCTBEHHbIA YHUBEPCUTET»
(PreoOy BO «Bl'Y»)

YTBEPXOAIO

Basenyowmin kacdenpon

2e03KoM02ul U MOHUMOPUHZE oxpy»(afowez'l Cpedbl
e
- %<~ Kyponan C.A.
AoORUGCH, pecwughbpoeKa Nodiucy
30, 0. RO22r

PABOYASA NPOrPAMMA YYEEHOW AUCLUUNITUHDI

51.0.26 MeToAbl 3KONOrM4YecKUx nccrnegoBaHumn
Ko0 u HaumeHosaHue oucyuniuHbl 8 coomeemcmeuu ¢ Y4ebHbiM riaHom

1. Ko n HammeHoBaHMe HanpaBreHUA NOArOTOBKMU:
05.03.06 — 3konorunsa n NpMpoaonosib3oBaHmNe

2. NMpodunb noarotoBkKU: [eoakonorus, MNpupogononb3oBaHne U oxpaHa BOOHbLIX pe-
cypcoB

3. KBanudukaumsa BbinyckHuKa: 6akanaep
4. ®dopma oO6y4eHus: oYHas

5. Kacbeapa, oTBevyarowasa 3a peanusauuio AUCLUUNIUHBLIL: Kadeapa reodkosiormm u
MOHUTOPUHra OKpy>KatoLLlen cpeabl

6. CoctaButenu nporpammbl: [lpoxopuHa TaTbsAHa ViBaHOBHA, KaHOMAaT XuMu4e-
CKMX HayK, OOUEHT Kadeapbl reo3KoNnorMm n MOHUTOPUHra OKpyarowen cpenbl, da-
KynbTeT reorpacumn, reoakonornm n Typmama;coriandre@rambler.ru

BoeBa AHactacusa CepreeBHa, npenogaBaTtenb kadeapbl re03KoNormm n MOHUTOPUHIa
OKpyatoLen cpebl, akynbTeT reorpaun, reo3Konormm 1 Typmsma

7. PexomenpgoBaHa: HMC ¢-ta reorpadgum, reoskonorun n typmama (IMpotokon Ne 8
ot 04.05.2022 r.)

8. YuebGHbIn rop: 2024-2025 CemecTp: 5,6
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9. llenu n 3agaym y4e6HON ANCLUMUNIIUHDI:

LleJ'IFIMI/I OoCBOEHund y‘-le6HOI7I ONCUnNNIINHbI ABNAKTCA:
- O3HakKoOMIneHune CTyaeHToB C OCHOBHbIMU aHaNMTU4ECKUMU MeTodaMUu, NpUMeHAeMbIMU A4
ncenegoBaHUA 00BLEKTOB U KOMMNOHEHTOB Opr)KaPOUJ,eVI cpenbl,
- YCBOEHME TEeopeTU4eCKnX n npakTn4ecknx 3HAHUN XUMUYECKUX MeTOO0B U3YyHEHUA OKpPYXKatko-
Len cpeasbl;
- CbOpMI/IpOBaHI/Ie Yy CTyOEHTOB 3KOJTOrM4eCkoro MmpoBO33peHnA, NOHMMaHUA HeO6XO,EI,VIMOCTI/I
NOCTOAHHOIO KOHTPOJ1A COCTOAHUA aTmoccbepHoro BO34yXa, Ka4decCTBa NpupoaHbIX BOA U MNOY-
Bbl, N BbiABNEHNA UCTOYHUKOB UX 3arpA3HEeHuA C uUernibio co3gaHuA Sd)d)eKTVIBHbIX MeToa0B
IMKBngaunn BpeaHbixX I'IOCJ'IG,EI,CTBVIVI aHTPOMNOreHHoro BOS}J,eVICTBVIFl Ha OKpyXaloLlyro cpeny.

3apaum y4ebHon gUCUMNINHDI:

- C NMPUMEHEHNEM aHANUTUYECKNX METOAO0B aHanM3a OLUEHUTb YPOBEHb 3arpsi3HEHUs1 aTMO-
chepbl, KA4ECTBO NPUPOAHbLIX BOA U NOYBbLI TabopaTOpPHLIMU 1 NOMEBLIMU METOAAMMU;

- OCyLlecTBNATb cO0p, aHanM3 u NPOrHo3 pe3ynbTaToB MOHUTOPWHIA;

- NMNaHWpoBaTh M NPOBOAUTL NabopaTopPHbIE OMbIThI;

- Aenatb 06paboTKy pe3ynbTaToB UccneaoBaHni, OPMYNMPOBaTh BbIBOAbI;

- OLleHMBaTb CTemneHb 3arpa3HEHHOCTN aTMocdepbl, BOAbI M NOYBbI HA OCHOBE pe3yrbTaToB
aHanusa;

- paboTaTb CaMOCTOATENbHO 1 B rpynnax;

- OCYLLECTBMATb CAMOCTOATENbHbIA MOUCK WHOPMaLUKN B PasfmMyHbIX MCTOYHMKaX (cnpa-
BOYHMKAX, HAay4YHO-MONYNAPHbLIX N3aaHusx, pecypcax MHTepHeTa) un NpuMeHsTb ee B COOCTBEH-
HbIX UCCEeaoBaHUAX.

10. MecTto yyeb6HOM ancumnnuHbl B cTpyktype OOI: OucumnnuHa obsisatenbHON YacTb
y‘-I66HOFO nfaHa. CTy,El,eHT OOJKeH nMmeTb npencrtaBneHne O pPasfiMyHbIX aHarnnTu4ecKmnx
meTodax, NPUMEHSIEMbIX B NPoOLIECCe U3yYeHUs! KOMMOHEHTOB OKpY>KatoLLen cpefbl, O BIMSHUM
aHTPOMOreHHbIX hakTOpoB Ha 3T CpeAbl, yMETb NPUMEHSITb MOyYeHHble TeopeTUYecke 3Ha-
HUS Ha NpaKTU4eckux 3aHATUAX. OCHOBHbIE 3HAHWS, YMEHUS U HaBblKW, KOTOPbIMU CTYAEHT
[OMKeH OBnafeTb B pesynbTaTe M3yyeHusl, AaeT CTYAEHTaM OCHOBbl 3HAHWN ANSi peLUeHust
HayYHbIX U NPUKNafHbIX 3a4ay, CBA3AHHbLIX C MOHUTOPWHIOM U KOHTPONeM aTMocdepsbl, BOAHbIX
OGBEKTOB 1 NMOYBbI, @ Takke NO3BOISIET OCBOUTL TEXHWKY NMPOBEAEHWS aHANUTUYECKUX METOA0B
“ccnenoBaHNs KOMMOHEHTOB OKpYy»KatoLLen cpeabl (aTMocdepbl, BOAb! U NOYBbI) U OLEHUTb KX
Ka4yecTBo.

11. NMnaHupyeMble pe3ynbTaTbl OOy4YeHUSs NO AUCLUMNIUHE (3HaHUSA, YMEHUs,
HaBbIKM), COOTHECEHHbIe C NflaHUpyeMbiMU pe3yribTaTaMu OCBOEHUsi obpa3oBa-
TenbHOW NporpaMmmbl (KOMNeTeHUMAMU BbINYCKHUKOB):

Kog HasBaHue komne- Koa(bl) UHankatop(bl) MnaHupyemble pe3ynb-
TeHUMn TaTbl 06y4YeHUst
OrK-3 CnocobeH npume- | OlK-3.1 Mcnonb3yeT OCHOB- | 3HaTb: OCHOBHblE XUMU-
HATb ©as3oBLle Me- Hble MeTodbl OTOO- | yeckne n dunanko-
TOAObI Konormn4ye- pa r|p06 KOMMOHEH- | xyumumnyeckme MeTobl
CKUX MccrnegoBaHUi TOB  OKPYXaloWeh | guanusa 06LEeKTOB
ANS peleHus 3aaad cpepbl,  CTAHAAPT- |, hyaionen cpebl
npodeccnoHanbHom Hble U3MEPUTESNBHO- yMeTb:!
AesATENbHOCTU aHanuTu4eckne

npubopbl 1 06opy-
OOBaHWe [AOns aHa-
nm3a npo6 wun 3a-
FPASHSIFOLLMX Be-
LLlecTB

- QmarHocTuposaTb Mpo-
6rnembl oxpaHbl NPUPOAbI,
paspabaTbiBaTb MpaKTu-
yeckne pekomeHgaumm no
OoxpaHe npupoabl 1 obec-
nevyeHuo YCTONYNBOro
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Ol1K-3.2 MpuMeHseT MeToabl |pa3BUTUS;
nonesblX uWccrneno-| - obnagatb crnocobHo-
BaHUM anga cbopa W | CTblO NPOBOAUTL OLIEHKY
aHanu3a 9KOnoru- | BO3OENCTBMS MnaHupy-
YeCKONW WH(OpPMa- | eMbIX COOPYXEHUN wunu
Lumm WHbIX  (bopm  XOo3AaR-
CTBEHHOW OeATeNbHOCTH
Ha OKpy>KatoLLyto cpeqy;
OrlK-3.3 OpraHusyeT cucTte- | - C NPUMEHEHMEM aHa-
MaTu4eckme NNTUYECKNX METOO0B
HabnogeHnst 3a Co- | aHanusa OUEeHUTb Co-
CTOSSHUEM  OKpYXKa- | CTOSIHME OKpY>KatoLLen
loLlen cpegbl C uc- | cpeabl nabopaTopHbIMU
Nonb30oBaHMEM Me- | 1 NONeBbIMM METOAAMMU;
TOAOB  3Konornde- | BnageTb (nmeTb
CKOrO MOHUTOPUHIa | HaBbIK(M)): MeTodamu
OLEHKN penpe3eHTaTuB-
HOCTU MaTepuana, 06b-
eMa BbIOOpPOK npu npo-
BEAEHUM  KOIMYECTBEH-
HbIX UCCnegoBaHuNg;
Or1K-6 CnocobeH npoekTtun- | OrNK-6.1 MNpeacTtasnaet pe- | 3naTh: 0a30Byl0 WH-
poBaTb, npeacTa.- 3ynbTaTbl CBOGIZI bopvammio B oGnacTu
naTh, 3awWwmwatbe U npodeccmoHanbHoM
pacnpocTpaHsTh " HayuHo- | JKOJOTHH 1 TIPUPOIO-
pesynbTatbl CBOEW nccnenoBaTenbCkoM | MOJIb30BAHMUS;
npodeccmoHasnibHom DesaATenbHOCTH B | ymeTb: KPUTHYECCKH
n Hay4HO- BMOEe oOTyeTa Mo
“ccrenoBaTenbCKo yCTaHOBMEHHOM AHAM3MPOBATL 6a30BYI0
AeATenbHOCTH dopme nH(popMalo B obmactu
AKOJIOTUM W TOPUPOJIO-
MOJIb30BaHUS;
OrK-6.2 MNpencrasnsier pe- BJIaJeTh (MMeTh HaBBIK

3ynbTatbl paboThl B
BMOE TEe3ncoB [o-
Knaga, npeseHTa-
UMM Ha  PYCCKOM
n/Mnn NHOCTPaHHOM
A3blkax B COOTBET-
CTBMM C HOpPMaMu M
npaBunamm, NpuHs-
TbIMW B  Hay4HOM
coobuecTtBe

(1)): HaBBIKAMH COCTaB-
JeHus TnpodeccuoHab-
HOW JOKyMCHTAaIlul B
00J1aCTH KOJIOTHYECKOTO

IMPOCKTUPOBAHM.

12. O6bemM aucuunnuHbl B 3a4eTHbIX eauHulax/yac. — 7 / 252

Pdopma NnpoMeXXyTOHYHOM aTTecTalum — 3a4eT C OLLEHKOM, IK3aMeH

13. Bugbl y4eb6HOM paboTbl

Bug y4ebHon paboThbl

TpyooemKocTb (Yachkl)

Bcero

Mo cemecTpam

5cemecTtp

6 cemecTp

Ayﬂ,VITOprIe 3aHATUA

124

50

58




B TOM yucrne: nexkuumn 30 16 14
npakTu4eckme - - -
nabopartopHble 94 34 60
CamocTosiTensHas pabota 92 58 34
dopma NPOMEXYTOYHOM
arTectaumm: 3a4eT C  OLEHKOW, 36 3a4eT C OLEHKON 36
aK3ameH

Wtoro: 252 108 144

13.1 CopepkaHne ANCLMUNIIUHbI

Ne Peanunzauus

n/n pasgena
HanmeHoBaHue pa3sge- OVCUMNNWHBI C

na ACLMANUHBI CopepxaHue pasgena AUCLMNIUHBI NOMOLLIHH OH-
naviH Kypca,
QYMK*
1. Nekuun (5 cemecTp)

1.1 | AHanuTn4yeckue me- | Knaccudbukauus aHanutndeckux MeToaoB aHa- | « Obpasosa-
TOoAblI KOHTPONA nmn3a. XapakTtepuctuka u oCoB6EeHHOCTM XuMu4Ye- | TENbHbIN
06BLEKTOB OKpYXa- CKMX (Knaccuyeckmx) n usmko-XxuMmnyeckux (MH- | noptan
owen cpeabl CTPYMEHTarnbHbIX) METOA0B aHanvsa «ONEeKTPOH-

1.2 | 3arpsisHeHue 7] HbI YHUBEP-
oxpaHa aTmocdepbl cutet BIMY».
Xapaktepuctuka npu- | CBOICTBa 1 BO3AEUCTBME Ha OpraHMaMm npuopu- | Pexum  go-
OPUTETHBLIX 3arpsA3HU- | TETHLIX 3arps3HUTENen aTMocepHoOro Bo3ayxa cryna:

Tenen atmocdepHoro https://edu.vs
BO3Ayxa u.ru/course/vi
KpuTepun oueHku 3a- | ICTOUHMKM 3arpssHeHns aTMocdepHoro Boaayxa. | ew.php?id=2
rpsS3HEHHOCTM  aTtMmo- | Knaccudmkaumsi BbibpocoB. Cuctema KoHTpons | 272
cepbl. 3a ypoBHEM 3arpssHeHus atmocdepbl. [locTbl

HabngeHns, X Buabl U NPUHLMNLI pa3MeLLEeHUs.

1.3 | 3arpsizHeHue m
oxpaHa NpUpPoaHbIX
BOJA,

MpupoaHble Boabl Kak | MrMHepanusauna BoAbl U rnaBHble NOHbI. PacTBo-
nonuAnCNepCHble CU- | PEHHble ra3bl B NPUPOAHbIX Bogax. buoreHHble
CTEMb. BewlecTBa. MWKPOKOMMOHEHTbI M OpraHuyeckue
BeLleCcTBa B NPUPOAHbIX BOAAX.
Kputepun oueHkn ka- | Knaccudmkaumsa BMOoB U OCHOBHbBIX MCTOYHUKOB
YyecTBa NPUPOAHbIX 3arps3HeHnsa BoAHbIX 06bekToB. Kputepumn oueH-
BOA. KM KayecTBa NPUPOAHBIX BOA.
2. NabopaTopHble paboTbl
2.2 | 3arpsisHeHue 1 OnpefeneHve 3anblfeHHOCTM aTMocepHOro «Obpa3sosa-
oxpaHa atmoccepbl | Bo3ayxa rpaBUMETPUYECKUM METOOM. TenbHbIA _ Mop-
Onpegenenve guokcuga cepbl B aTMOCHEPHOM Ingan;S;f;:
BO3ayxe TypouanmMeTpu4eckuM MeTOLAOM. BepcuTeT
Onpepgenenve guokcmga asota B atmocdepe | BMY».
(hOTOKONOPMMETPUYECKMM METOAOM C peakTusom | Pexum mocty-
na:
lpucca-Vinocsas. https://edu.vsu
2.3 | 3arpsi3HeHue u BeegeHve. NHCTpyKTax no TexHuke Ges3onacHo-

OoXpaHa NPUPOAHbIX
BOA

CTU. 3HAKOMCTBO C aHaNUTUYECKUMWU MeTopamu
aHanu3a npupoaHbIX BoA. 3akpensieHne TeXHUKU
TUTPOBAHMS.

OnpefeneHve opraHonenTUYeckux CBOWCTB BO-
abl.

.ru/courselvie
w.php?id=227
2
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Onpepnenenne pH 1 MnHepanu3auum BoAdbl 3KC-
npecc-meTogammn C NMOMOLLbIO NOPTATUBHBLIX MNPU-
OopoB.

OnpeaeneHne KaTMOHOB KanbLUus B BoAE TPUMNO-
HOMETPUYECKMM METOAOM.

Onpegenenve KaTMOHOB MarHusa (Mo pasHOCTK).
OnpeneneHune obLIen XeCTKOCTU BOAbl TPUNOHO-
METPUYECKUM METOOM.

Ne Peanunzauyus
n/n pasgena
HanmeHoBaHue pa3sge- ConepxaHve pasaena avcLuninHb! OVCUMNNUHBI C
na ancumniinHbl NMOMOLLIbIO OH-
naviH Kypca,
JYMK*
1. Ilekuun (6 cemecTp)
1.4 | 3arpsi3HeHue n | O6WmMe MNOHATUS U nokasaTenn xummdeckoro | «O6pasosa-
OXpaHa no4s COCTOSIHMS NouB. OCOBEHHOCTM NOYB Kak 06bekTa | TeMbHbIA _ nop-
Tan «3nek-
nccnepoBaHus. lMogrotoBka NOYBEHHbIX MPO6 K y
TPOHHLIA  YHU-
aHanuay. BepcuTeT
1.5 | BanoBbin XxuMUYe- | DNEMEHTHbLIN XMMUYECKUA aHanm3 no4vs. Crnoco- | BIrY».
CKWUW aHanus3 noys Obl pasnoXeHnsa NoYB. Pexum pocty-
Yrnepog B no4Bax. OpraHnyeckuin yrinepog n meTtogbl ero onpege- | na:
NEHUs B OPraHNYecKNX CoeaNHEHNAX https://edu.vsu
KapGoHaTbl LienoyHo- | KapBGoHaTbl LLEenoYHO-3eMeslbHbIX MeTannoB B \.Ar/ulck:]o%rize_/;/lzta?
3eMernbHbIX  MeTarn- | TBepaon dase noysbl. Metoabl ndydeHus kapbo- 2.p pAd=
noB. HaTOB LUENOYHO-3eMefbHbIX MeTanos
OnemeHTol nuTaHma | Knaccudukauma MuHepanbHbIX yOoOpeHun, ux
pacTeHun. ponb. OnpegeneHne oGecrneyeHHOCTM Mo4YB OC-
HOBHbIMU nuTeTenbHbIMU BellecTBa-
mu.lloyBeHHas Brara M ee porb B Mpoueccax
no4yBoobpasoBaHUs U NMUTAHUSA PacTEHUN.
1.6 | Nokasatenn n meTo- | Buabl nornotutenbHoM cnocobHocTn noys. Kuc-
Abl OLEHKU KWUCHOT- | IOTHO-OCHOBHblE cBoncTBa no4vs (KOCIT). Akty-
HO-OCHOBHbIX anbHas 1 NnoTeHuMarnbHasi KNCIOTHOCTb.
CBOMWCTB NOYBbI.
2. llabopaTopHbIle paboTbl
2.3 | 3arpsisHeHune n | OnpegeneHne kapboHaTtoB M rugpokapboHatos | «O6pasosa-
oxpaHa MNpPUPOAHLIX | TUTPUMETPUYECKUM METOLOM. TenbHbIN Mop-
BOA OnpepeneHne XropuaoB OBGbLEMHbIM apreHTo- | Tan  «3nek-
METPUYECKUM METOAOM. TPOHHbBIV - yHW-
OnpegaeneHme cynbdaToB B BOAE 0GBEMHbIM i10- Eer@if'TeT
AOMETPUYECKM METOAO0M. PexuM [0CTy-
Onpepenexve coeanHeHMii asoTa KONMopuMeTpu- | .
4YeCkMM MeToAoM C nomoLlbio KPK-3. https://edu.vsu
OnpepeneHne xenesa obLlero KonopumeTpuye- | ru/courselvie
ckum meTtogom c nomowbio QKOTECTa. w.php?id=227
OnpegeneHne MOHOB TSDKENbIX MeTansiioB (Zn2+, 2
Cd**, Pb*, Cu®*) meTogoM BONMbTaMepPOMETPUM C
nomoLulbo aHannsaTopa TA-4.
2.4 | 3arpsi3HeHue n | PacyeT HaBecoK AN MPUrOTOBMEHUS MOYBEHHbIX

oXpaHa Nnouys

BbITsKeK. KoHTponbHas paboTa

OnpefeneHne rmMrpocKonnYeckoi Bnaru.
OnpefeneHve NoTepun Npy NpoKanmeaHUm

Onpepnenenve cogepxaHusa yrnepoga opraHude-
Ckux coeauHenun no wmetogy W.B. Tiopu-
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Ha. paBMMeTpuYeckoe onpeaeneHne kapboHaTos

AunagnmeTpuyeckoe onpegeneHne kKapboHaToB.
(asoBoniomMomeTpuyeckoe onpegeneHue yrne-
Kncnotbl kapboHaTtoB (no o6vemy CO»)

MpurotoBneHne BOAHOM N CONMEBOM MOYBEHHbLIX
BbITSDKEK U onpefenieHne B HUX KaTuoOHa aMMmo-
HUS U HUTPATOB KONMOPUMETPUYECKMM METOA0M

OnpepeneHne noaswxHoro cocgopa B noysax
Ha ®OKe meTogom @.B. Ynpukosa

OnpeneneHne 06MeEHHOM KUCNOTHOCTH.
OnpeneneHne rmaponIMTUYECKON KUCIOTHOCTU MO

meToay A.A. KanneHa

13.2 Tembl (pasaensbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHsaTU (YacoB)
HanmeHoBaHVe TeMbl CamocTos-
Ne n/n (pasgena) avcuunnuHdbl | Nlekuum Mpaktu- | Jlabopa- TenbHas | OksameH | Bcero
Yyeckue TOPHbIE
paboTta

11 AHanutnyeckue me-
TOAbl KOHTPONSA 00b- 4 i i 5 4
€KTOB OKpyXatoLien
cpeabl

1.2 3arpsisHeHMe M oxpa- 4 i 12 30 48
Ha aTmocdepbl
XapakTtepuctuka npuo-
PUTETHbIX  3arpAsHUTe- 5 i i 15 17
nen aTMocdepHoro
BO3Ayxa
Kputepun oueHkn 3a-
rPA3SHEHHOCTU aTmo- 2 - - 15 19
cpepbl.

1.3 3arpsi3HeHue u oxpa- 8 ) 22 30 60
Ha NpPUMpoOAHbLIX BOA
MpupoaHble BoObI Kak
nonvancnepcHble cu- 4 - - 15 19
CTEMBbI.
Kputepun oueHkn Ka-
YyecTBa NPUPOOHbLIX 4 - 15 19
BOJ.

1.4 3arps3HeHuMe M oxpa- 5 60 25 g7
Ha noys

15 Banf)BbIVI XUMunye- 8 5 10
CKUW aHanu3 no4s
Yrnepoa B no4Bax. 2 8 10
KapboHaTbl  WenoyHo- 3 10 13
3eMesibHbIX MeTarnsos.
SﬂeMeHTvbI nuTaHns 3 5 8
pacTeHun.

1.6 NokaszaTtenu u mMmeToO-
Abl OLEHKU KNCNOTHO- 4 5 9
OCHOBHbIX CBOWCTB
NouYBbl.
lMpomexyToyHas aTTe- 36 36
cTaumsa — aK3ameH.

UTtoro: 30 94 92 36 252
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14. MeToau4YecKne yKkasaHus AN 00y4aloLWUXCA N0 OCBOEHUIO AUCLUNIIUHDI

Heobxoguma perynsipHasi pabota ¢ TEKCTOM KOHCMEKTOB FeKUMA ANS MOHMMaHUS W
OCBOEHMS MaTepuana npeaLwecTByoLLen 1 nocneayowen nekumin. Mo ykasaHuo npenogaBa-
Tenss Heo6XOAMMO PErynsPHO BbINOMHATL AOMAlLHWE 3afaHue — pelleHue NpPaKTUYecKux 3a-
[au, BbINOSHSATb KOHTPOSbHbIE TECTbI B XO€ TEKYLLEN aTTecTaumu.

Mpw NoAroToBKe K NMPOMEXYTOYHON aTTecTauumn CTyaeHTbl U3y4atoT U KOHCMEKTUPYHOT pe-
KOMeHayemylo npenogasaTtenem y4yebHyo nuTepaTypy No Temam feKUMOHHbIX 1 nabopatop-
HbIX 3aHATUIA, CAMOCTOSATENBHO OCBaNBaOT MOHATUNHBIA annapar.

MeToguyeckme pekoMeHgaumm no opraHn3auny camocTosAATeNbHOW paboTbl CTYAEHTOB:

. NCNONb30BaHME ANEKTPOHHbLIX Y4eGHUKOB U PECYPCOB UHTEPHET;

MeToaMYeckme pas3paboTku C NpuMepamMu pelleHns TUMOBLIX 3ada4y B cdepe OLEHKU KavyecTBa
aTMocdepbl, NPUPOAHbLIX BOA U NOYBbI.

. NCMNomnb30BaHWe NULEH3NOHHOIO NporpaMmHoro obecnedyeHus Ana craTucTude-
CKOro aHanmsa [aHHbIX N0 COCTOSIHWIO OKPY»KatoLLe cpeabl.

15. NepeyeHb OCHOBHOW U OOMNONMHUTENILHOW NUTEpPaTypbl, PECYPCOB MHTEPHET,
HeobXoAUMbIX AN OCBOEHUSI AUCLUMUNIIUHbI

a) OCHOBHasi nuTepaTypa:

Ne

McTOYHUK
n/n

MeToabl aKonormyeckux uccrnegosaHuin: ydebHoe nocobue anga BysoB [rpud PYMO
«Hayku o 3emne»] / H.B. KasepuHa, T.WU. lNpoxopwuHa, E.1O. NeBaHoBa, M.A. Knesuosa,
C.A. Kyponan, O.B. Knenukos, A.l. MypaBbeB, A.H. Hukonbckas, B.B. CuHery6oga. -
BopoHex: N3gaTenbctBo «HayyHas kHuray, 2019. - 355 c.

MoyBoBeaeHMe : y4ebHUK ANA akagemuyeckoro bakanaepmarta : [onsa cTya. BbiCcL. y4eb.
3aBefeHnin, obyyaloLmnXca No ecTecTBeHHOHayu. Hanpaenennamv] / [K.L. Kasees n gp.] ;
2 otB. peq. K.lU. Kasees, C.N. Konechukos .— 5-e nag., nepepab. n gon. — Mockea :
KOpainT, 2019 .— 426 c.

Konbuos, B. b. TeopeTuyeckne OCHOBbI 3alLMThl OKpYXKaloLen cpenbl: y4ebHuK ans By-
30B : [16+] / B. b. Konbuos, O. B. KoHgpatbesa ; pea. B. b. KonbuoB. — Mockea : Npo-
meten, 2018. — 734 c. : cxem., TAabn. — Pexum gocTtyna: Mo nognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=483194

0) gononHuTenbHasa nureparypa:

Ne

MNCcToYHMK
n/n

AHTpOnoreHHble No4Bbl : y4ebHoe nocobue ans 6akanaspuarta u marucTpartypsbl : [4ns
1 cTyq., obyvarowmxcs no cneymnanbHOCTU u HanpaeneHuto "MousoBeaeHne"] / M.A. Te-
pacumoBa [n gp.] .— 2-e 1u3a., ucnp. n gon. — Mockea : KOpawnt, 2019 .— 236 c.

MpoxopuHa T. . TpakTtukym no Kypcy «3konornyeckasi rugpoxumusy / T.U. Npoxo-

2 puHa. — BopoHex : N3a-8o BopoHex. yH-Ta, 4.1, 2006. — 28 c.
MeTogudeckne ykasaHns kK nabopaTopHOMY MPaKTUKyMy Mo Kypcy "Okonornyeckas
3 rmgpoxummns” : [nga ctya. 4 k. g/o / BopoHex. roc. yH-T. Kag. reoakonornm u MOHUTO-

puHra okpyxatowien cpeabl; Coct. T. V. MNpoxopuHa. Y. 2 .— 2002 .— 20 c. : Tabn. —
3.97 .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may02004.pdf>.

Hop, M. E. Npubopbl n cpeactea KOHTPONSA OKpy>KatoLLen cpeabl : y4ebHoe nocobue :
[16+] /. E. Hop ; OmcKkuii rocygapCTBEHHbIN TEXHUYECKUA yHuBepcuTeT. — OMCK :

4 Omckuii rocyaapCTBEHHbIN TexHuYeckn yHuepentet (OmITY), 2019. — 83 c. : vn.,
cxem. — Pexxvm goctyna: no nognmcke. —

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

5 pomog, H. B. AHanutudeckasa xumusi 1 QU3NKO-XMMUYECKME METOAbl aHanmn3a: coop-



https://biblioclub.ru/index.php?page=book&id=483194
https://biblioclub.ru/index.php?page=book&id=682131
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HWK 3aa4 C OCHOBaMu TEOpUM 1 NpUMepamMn peLleHni : yuebHoe nocobue : [16+] /

H. B. 'pomos, O. IN. TapaH ; HoBocnbupckuii rocyaapCTBEHHbIV TEXHUYECKUA YHUBEP-
cuteT. — HoBocnbupck : HoBocnbupckmin rocyaapCTBeHHbIN TEXHUYECKUI YHUBEPCU-
TeT, 2018. — 112 c. : vn., Tabn., rpad. — Pexxum goctyna: no nognucke. —

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

B) MH(POpMaLIMOHHbIE 3NEKTPOHHO-0bpa3oBaTesbHble pecypchl (ouymnanbHblie pecyp-
Cbl MUHTEPHET)":

Ne n/n Pecypc

OnEKTPOHHBIN KypC Mo AUCUMNIIMHE Ha nopTane «ANeKTPOHHbIN yHuBepcuTeT BIY» —

1 Pexum goctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=4025

OnEeKTPOHHbIN Kypc no gucumninunHe «OxpaHa okpyxatoLlen cpefbl» Ha nopTane
2 «OneKTPOoHHbIN YyHMBepcuteT BIY» — Pexxum goctyna: no nognucke. —
https://edu.vsu.ru/course/view.php?id=4671

OnekTpoHHO-6nbnmMoTeyHaa cuctema "YHmeepcuteTckas bubnuoTeka
online", http://biblioclub.ru/

OneKTPoHHO-6nbnmoTeyHasa cuctema "KoHCynbTaHT cTygeHTa",
http://www.studmedlib.ru

OnekTpoHHO-6nbnmoTeyHas cuctema "JlaHb"https://e.lanbook.com/

6 HaunoHanbHbI undposon pecypc "PYKOHT"http://rucont.ru

16. MNepeyeHb y4eOHO-MeTOAUYECKOrO obecneyeHUss AnNsi cCaMOCTOATENILHOWN pa-
00ThbI

Ne

McTOYHUK
n/n

Meguko-akonorndeckuin atnac BopoHexckon obract [SNeKTPOHHbIN pecypc] : MOHO-
rpachus / C. A. Kyponan, T.W. MNMpoxopwuHa, M. A. Knesuosa, . M. BuHorpagos, H. B.
KaeepuHa, C. A. EnpuHues, J1. O. Cepega, A. E. Ckocapsb, W. B. lNMonoea, O. B. Knenu-
1 KoB, 0. . CténkuH, H. . Mamuuk, L. B. KonHeT, E. M. CtygeHukuHa, 0. C. Kanaww-
HUKOB .— BopoHex : BopoHexckun rocygapcTBeHHbI yHusepcuteT, 2019 .— (CosaaH
npu dpnHaHcoBoOW Nogaepxke Pycckoro reorpaduyeckoro obuiecTsa)
URL:http://www.geogr.vsu.ru/atlas.htm

MOHUTOPWHI 1 METOAbI KOHTPOIS OKpyXKawLen cpedbl.: YuebHoe nocobue / MNog pen.
KO.A. AdaHackes, C.A. domuH. - M.: sg-so MHIITY, 2001 — 335 c.

Jlypbe HO.HO. AHanntnueckass XxumMmsi NPOMBbILLNIEHHBLIX CTOYHbIX Bog / KO.KO. Jlypbe. —
M.: Xumusa, 1944 — 447 c.

Opmos I.C. Xumus mous: yue6Huk / J[.C. Opnos, JL.K. Canopankosa, H.U. CyxanoBa. — M. :
4 Beicr. mk., 2005. — 557 c.

17. UHdpopmaLMOHHbIE TEXHOMOrMU, UCMONb3yeMble ANs peanu3auvum y4yebHowm
AUCLUMNMUHBLI, BKMOYass nporpamMMmHoe obecneyeHne U UHGOPMaALUOHHO-
cnpaBOYHble CUCTEMbI (NPU HEOBXO0AUMOCTH)

[Mporpamma Kypca peanusyeTcs ¢ NpMMeHeHNEM OUCTAHUNOHHbIX TEXHOMOMN Ha

nnatgopme «ObpasoBaTenbHbLIN NopTan «QNEKTPOHHbIA YHUBepcuTeT BIMY».

Pexum goctyna: https://edu.vsu.ru/course/view.php?id=2272

18. MaTepunanbHO-TeEXHUYECKOE obecneyvyeHme AUCLUNIIUHDI:
cepBep (HP 768729-421 ML310eGen8v2 E3-1241v3, nuieH3MOHHOE MTpOrpaMMHOe obecrede-

Hue: Microsoft WinSvrCal, WinSvrExtConn,l WinSvrStd, Microsoft Win8, Dr.Web, MS Office
2013, nporpammsl cepun «IKOJIOT», STADIA 8.0), 13 nepcoHanbHbIX KOMIBIOTEPOB C MOHH-
topamu (HP EliteDesk 800 G1, monutop 21.5 "LED LCD Samsung”), Tenesuzop LED LG



https://biblioclub.ru/index.php?page=book&id=576263
https://edu.vsu.ru/course/view.php?id=4025
https://mail.rambler.ru/m/redirect?url=http%3A//www.geogr.vsu.ru/atlas.htm&hash=542431b4f0c286f76a064fac6c297a6f
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49LB620V 49", Ckanmep Epson Perfection V37 A4, M®Y nazepuoe HP, npunrep HP
LaserJetPro, mynsrumenuna-npoextop Epson, HoyrGyk HP

19. OueHo4HbIe cpeacTBa ANA NpoBeAeHUs TEKYLLEN U MPOMEXYTOYHOMN aTTecTa-
uun

MopsiooK OLEHKM OCBOEHUS oByyalowmmucs y4eGHOro matepuana onpegensieTcs co-
[epXaHneM criefyloLmnx pasgenos OAUCLUUMHGI

MugunkaTtop
Ne | HawmmeHoBaHue pas- Komne-
DOCTUXEHUSN OueHou4Hble cpeacTBa
n/n aena aucUMnimvHbI TeHUns
KOMMeTeHUMmn

f‘”a::”;”:ic'“f_; “6":' CobecenosaHue
1 oA OHTPO 0B OrlK-3 OrlK-3.1 TecToBbIN ONPOC

EeKTOB  OKpy»KatoLuen

cpeabl

3arpsisHeHne 1 oxpa- OrliK-3.1
2 | va atmocdepbl OrK-3 OrK-3.2 Cobecenosanne
3 3arpsasHeHue n oxpa- OMK-6 OlnK-6.1

Ha NpUpPOaHbLIX BOS, ) OrllK-6.2 TecToBbIN ONpoC

3arpsasHeHne n oxpa- OlnkK-3.1
4 | wa nous OrK-3 OrnK-3.2 CobecenoBaHue
5 BanoBbIn xnmmyecknin OMK-3 OrnkK-3.1

aHanus noys i OrK-3.2 MpakTuyeckne 3anaqm

Nokasatenn n meTo- CobecepoBaHue

Obl OLIEHKM KUCIOTHO- Or1K-6.1 MpakTuyeckne 3agaum
6 - Or1K-6

OCHOBHbIX CBOWCTB Or1K-6.2

NnouBbI.

MpomexyToyHasa aTTecTaums
dopma KOHTPONSA — 3a4eT C OLEHKOM

20. TunoBble OLEHOYHblE CpeAcTBa U MeToAMYecKue maTepuanbl, onpepensto-
e npoueaypbl OLeHUBaHUA

20.1. TeKywmMm KOHTPONb yCNeBaemMocTn

KoHTponb ycneBaemocTM MO OUCLMMNAMHE OCYLLECTBMAETCS C MOMOLLbI CreayrLImX
OLEHOYHbIX CPEACTB:
Bonpockl ana cobecegoBaHua (5 cemecTtp):

1.Knaccugukauusa aHannTUYecknx MeToaoB aHanvMsa NpupoaHbIX BOA.

2. Knaccudumkaumnsa xmummyecknx MeTogoB aHanmsa.

3. Knaccudukauus n xapakrepuctnka dnsmko-XmMmM4eCcknx MeTogoB aHanmsa

4. XapakTtepucTumKka NpuopmuTETHLIX 3arpsasHALLMX BeLecTBa B aTMocdepe (TBepAble YacTuubl,
rasoobpasHble)

5. EcTecTBeHHbIE M aHTPOMNOreHHbIE MCTOYHUKN 3arpa3HeHns aTMocdepbl.

6. CTaumoHapHbie 1 NepeaBUKHbIE MCTOYHMKN 3arpsi3HEHNss aTMocdepbl.

7. OpraHn3oBaHHbIE N HEOPraHM30BaHHbIE UCTOYHUKN 3arpsa3HeHns aTMocdepbl.

8. MocTbl HabnogeHNA 3a COCTOSTHMEM aTMOCdEpPbI, UX BUAbl Y NPUHLMMbLI pa3MeLLeHns
9. OCHOBHbI€ UCTOYHMKWN 3arpsi3HEHNS NPUPOAHbIX BO4

10. Knaccudgukaumsa 0CHOBHbIX BUOOB 3arpsi3HEHUS NPUPOAHbLIX BOA.

11. OueHKka ka4yecTBa NUTbEBOW BOAbI.

12.0ueHka KayecTBa NPUPOAHbIX BOA, Pbl6OX035IMCTBEHHOIO HAa3HAYEHWUSI.

13. lNpoueccbl CaMOOUNLLIEHNS NPUPOAHBIX BOA,.
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14. Meponpudatus no oxpaHe oKpyxatoLlen cpeabl

KpuTepuu oLeHKM OTBETOB Ha BoNpockl cobecefgoBaHus (5 cemecTp):

KpuTtepun oueHuBaHus cobeceaoBaHus

LLikana oueHoOK

OO6yuvatowninca B nosiHoMm Mepe BrnageeT MOHATUMHBbIM annapa-
TOM JaHHOM o6nactu Haykm (TeopeTUYecKMMn OCHOBaMW aHa-
NNTUYECKNX METOLOB aHanmsa), cnocobeH unmncTpupoBaTb
OTBET npumMepamn, gaktamun, OaHHbIMWU Hay4YHbIX MCcregoBa-
HUIA; NPUMEHNATbL TEopeTUYEeCKMe 3HAHUA ONS peLleHust NpaKkTu-
Yyeckux 3agadv B cdrepe OLEHKM YPOBHS 3arpsi3HeHus1 atmocde-
pbl M NPUPOAHLIX BOA,

3aumeHo

OTBEeT Ha KOHTPOMbHO-U3MEPUTENBHLIN MaTepuan CoOepPXuUT
CyllecTBeHHble ownbkn. OByyarLWnNnes EMOHCTpUPYET OTPbl-
BOYHblE, hparMeHTapHble 3HaHUS, HE YMEEeT NPUMEHATb Noa-
Xo4bl B cdhepe OLEHKM YPOBHS 3arpsi3HeEHUst atMocdepbl U npu-

Hes3aumeHo

pPOAOHbIX BOO

TecToBbIe 3apaHusa (5 cemecTp)

Tecm no kypcy "Memodsi akonoaudeckux uccrnedosaHul" (5 cemecmp) codepxum 4 eapuaHma
rno 11 eonpocos: /hopmyrnuposka gorpoca — 3 8apuaHma omeemos — rpasusibHbIl omeem 8bi-

OerieH XUpHO 8 omeemax/

1. 3anonHute Tabnuuy, B KOTOPOMN YKaXXUTE COOTBETCTBUE MEXOY Ha3BaHUSMU COEAUHEHUNA U

nx popmynamu.

BAPUAHT Ne1

HasBaHue coeAnHeHUA Popmyna
OpTtodocdopHas kucnoTa NaHCO;
N3BeCTHSK CaSO0.,* H,O
CepHas kncnota Hs;PO,
MNuwesas cona CaCOq
'vinc H,SO,
A30THas kucnora HNO3;

HasBaHue coegnHeHMUA Popmyna
OpTodocgopHas kucnorta H;PO,
N3BeCTHSK CaCoO,
CepHas kucnota H,SO,
lNnweBas coga NaHCO;
vnc CaS0,*2H,0
A30THaga kucnora HNO;

2. Mpw Kaknx 3Ha4YeHnsx pH B NpupoaHbIX BOAax YroribHasi KUCnoTa NpucyTCTBYeT, B OCHOB-

HoM, B popme CO5” - MOHOB:
A) pH = 6,37
B) pH = 7,37
B) pH = 8,37

3. Kakas rpynna KOMNOHEHTOB onpenendaeTt XUMWYECKMIA TUMN BOAbI:

A) MaKpOKOMMOHEHTHI
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B) MUKPOKOMMOHEHTI
B) GroreHHble KOMMNOHEHTbI

4. ,D,J'IFI NpPEeCHbIX BOA MNaBHbIE NOHbI pacnofiaratoTc4d B CJ'Ie,EI,yI'OLLI,VIVI pAaa:

A) Ca*> Mg® > Na"+K"; HCO; >SO; >Cl-
B) Na'+K'>Mg® >Ca®; Cl~>S0; >HCO;
B) Mg® >Ca*>Na"+K" ; SO; > HCO; >CI~

5. CogepxaHue pacTBOPEHHOro K1cropoa B NPUpoAHbIX BoAaX BapbupyeTcs B AuManasoHe:
A) ot 4 po 10 mr/n

B) ot 0 oo 14 mr/n

B) ot 6 o 16 mr/n

6. K BuoreHHbIM BelLecTBaM He OTHOCATCS:

A) coeamnHenmns kpemHns (HSIOs, SiOs);

B) coeanHeHus cepbl (HS™, S7)

B) coeaunHenns xenesa (Fe?*, Fe®") n HekoTopble MUKPOANEMEeHTbI.

7.. EcTecTBeHHas OKMCNAEMOCTb BOAbI BbIpaXaeTCs B CNeayowmnx eaMHuuax nuaMepeHuns:
A) mr O/n

B) wr O,/n

B) mr/n

8. K chmnsmyecknm chaktopam, obycnasnusearoLim CamooUmLLEHNE BOOOEMOB, OTHOCATCA MpPO-
Lecchbl «pasbaBneHns, pacTBOPEHNS 1 NepeMELLMBAHNSA» MOCTYNarLWKNX 3arpsa3HeHnn. [ns ka-
KOro BOAHOro o6bekTa 3T NpoLLeCChbl UMEKOT NEPBOCTENEHHOE 3HAYEHUE:

A) BogoxpaHunuulie

B) peka

B) o3sepo

9.. Kak HasblBaeTCsi aHanu3 NMTbEBOW BOAbl, XapaKTEPM3YIOLWNA €€  3NMAEMUOSIOTNYECKYHO
Oe3onacHoCTb.

A) opraHonenTuyYeckui

B) xummnyeckun

B) mukpobunonornyeckumn

10. K kakown rpynne nokasaTenen, XxapakTepuayowmnx Ka4yecTBO NMUTLEBON BOAbl, OTHO  CUTCA
TEPMUH «KOMU-TUTPY:

A) nokasatenu rpynnbl A

B) nokasatenu rpynnbl b

B) nokasartenu rpynnbl B

11. [nga poBegeHns 40 HOPM OpraHoONenTUYEeCcKMX NokasaTenen NUTLEBYIO BOAY:
A) ocBeTnAT, PUNBbTPYIOT, YMSArYaoT, aspupyroT

B) ob6e33apaxnBatoT xyiopomM, 030HOM, YO, pexxe nepekmcbio Bogopoaa

B) ounwarot po6aBneHnem Heb6onbwnx konuyectB Al,(SO,4); n nasectn Cao.

BAPUAHT Ne 2
1. 3anonHute Tabnuuy, B KOTOPOMW yKaXUTE COOTBETCTBUE MeXAY HAa3BaHUAMU COELUHEHUIN U
nx popmynamu.

HasBaHue coegnHeHus dopmyna
A3oTucras kucnorta HCI
A30THas kucrnorta NaCl
lMoBapeHHas cosb HNO3
YronbHas kucnota KMpO4
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lMepmaHraHaT kanus H,CO;
CongaHasga kucnoTta HNO-
HasBaHue coeguHeHus Popmyna
A3soTucTas kucnoTa HNO,
A30THas kucnoTa HNO;
lMoBapeHHas conb NacCl
YronbHas kucnoTa H.CO3
[MepmaHraHat kanus KM,0O4
CongHas kucnora HCI

2. Mpw kaknx 3HaveHusx pH B NpnpoaHbIX BOAAxX YronbHas KUCroTa NpUcyTCTByeT B BUAE CBO-
6oaHbIX Ny3bipbkoB rasa (CO,):

A) pH < 5 (cpepa kucnas)

B) pH = 7 (cpena HenTpanbHas)

B) pH > 7 (cpepa weno4yHas)

3. Victounmkom HCO; 1 CO;  -MOHOB B NPUPOAHBIX BOAAX HE ABNSETCS:

A) kanbumt
B) marnesut
B) runc

4. [Ins BOA NOBbLILLEHHON MUHEPANM3aLMN FNaBHbIE MOHBLI pacnonaraTCs B CreayroLwmnn pag;
A) Mg* > Ca*>Na"+K" ; SO; > HCO; >CI~
B) Na'+K'>Mg?* > Ca®; Cl~>S0; >HCO;
B) Ca®> Mg®> Na'+K'; HCO; >SO, >ClI”

5. CopepxaHue yrnekucnoro rasa (CO,) B npypoHbIX BOAaxX BapbMpyeTcs B AnanasoHe:

A) ot 0 go 14 mr/n
B) ot gecatbix gonen mr 8 1 1 go 100 mr/n.
B) ot pecaTtbix gonen mr 8 1 n fo 3 - 4_Tbic. mrin.

6. K buoreHHbIM BeLLlecTBaM HE OTHOCATCS:
A) coeanHenns asota (NH,", NO;, NO ;)

B) coeanHenms dpocdopa (H.PO,, HPO,*, PO,®)
B) coeanHeHus yrnepoaa (CO5>; HCOy)

10. McKycCcTBEHHAs OKUCNAEMOCTb BOAbI BbIpaXaeTcs B CrieayoLmx eauHMLax n3MepeHus:
A) mr O/n

B) wmrOyn

B) mr/n

7. Bennunny XIK ((xumunyeckoe notpebneHue kncnopoga) nHaye HasblBatoT:
A) MO (nepmaHraHaTHasi OKUCISIEMOCTb)

B) BO (buxpomaTHasa OKMCNAEMOCTb)

B) BINK (6noxnmuyeckoe notpebneHune kucnopoaa)

8. Mpouecc «MHBa3um», T. e. nornoweHne CO, , cogepxallerocs B aTmocdepe, NpUPOAHLIMA
BOoAaMu HabnogaeTcs B crnyyae:

A) ecnu napumnansHoe AasneHne CO,, pacTBOPEHHOro B BOAE Bbille, YeM napuuanbHoe JaB-
nexune CO, B atmocdepe (PcozBoabl > Pcor aTMOChEpDI)
B) ecnu napumnansHoe aasneHne CO,, pacTBOPEHHOro B BOJE paBHO NnapumanbHOMY AaBreHuo
CO, B atmocdpepe (PcozBoabl = Pcoz aTMOChepb!)
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B) ecnu napunanbHoe pasneHne CO,, pacTBOpPEHHOro B BoAe MeHblle, Yem napumans-
Hoe aaeneHune CO, B atmocdpepe (Pcoz Boabl < Pcoz aTmocdephbi)

9. K dmsnyeckum caktopam, o6ycrnasnmBaoLLM CaMOOYMLLEHNE BOAOEMOB, OTHOCUTCSI MpPO-
Lecc «ceauMeHTauum (ocaaKoHaKoNneHne)» NoCcTynatoLmx 3arpsisHeHui. [nsi Kakoro BOAHOro
oObekTa aTOT NPOLIECC MMeeT NepBOCTENEHHOe 3HaYeHne:

A) BogoxpaHunuiie
B) peka
B) o3sepo

10. Kak Ha3blBaeTcs aHanu3 nMTbLEBOM BOAbI, xapaKTepmsyrou_l,wZ 6e3Bpe,EI,HOCTb XNMHN4eckoro

cocTtasa

A) opraHonenTU4eckmmn
B) xummnyeckum

B) mukpoburonornyeckuni

11. K kakom rpynne nokasaTtenen, XapakTepusyruinx Kka4ecteo NUTLEBOW BOAbI, OTHO

TEPMUH «LiBETHOCTbY:
A) nokasaTtenu rpynnbi A
B) nokasaTtenu rpynnel b
B) nokazatenu rpynnel B

nx hopmyriamu.

BAPUAHT Ne 3
1. 3anonHute Tabnuuy, B KOTOPOM YKaXXMTE COOTBETCTBUE MEXAY HAa3BaHUSMU COELUHEHUI U

HasBaHue coeanHeHus dopmyna
CepHas kncnota NH;
CepHucTas kucnoTa K>Cr,0O5
CepoBogopogHas kucnorta CH,4
Buxpomart kanus H,SO;
AmMMMak H,SO,
MeTaH H,S

HasBaHue coegnHeHUA Popmyna
CepHas knucnota H,SO,
CepHucTtas kucnota H,SO;
CepoBogopogHas kucnorta H,S
Buxpomart kanus K,Cr,04
AMmMmnak NH;
MeTtaH CH,

2. Mpu Kakmx 3HaveHusx pH B NpMpoaHbIX Bogax Gonbluas YacTb YronbHOW KUCMOThl NPUCYT-

cteyeT B Buge HCO;3 - MOHOB:
A) cpena kucnasi

B) cpepa HenTpanbHas

B) cpena weno4Has

3. Kakue un3 nepe4vncrieHHblIX KaTMOHOB OTHOCATCA K MGKpOKOMI’IOHeHTaM?

A) Ca®', Fe**  Na', Li*
B) Ca®', S**,Na", cu*
B) Ca?*, Mg® , Na", K"

4. VICTOYHMKOM XJ10p -MOHOB B NpPUPOAHbIX BOOaxX ABIAETCA:

A) ranuT
B) ponomut
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B) runc

5. [asbl, noctynueline B BOAY W3BHE (M3 aTMOCEpbl, MPU BYMKAHNYECKUX W3BEPKEHUAX)
Ha3blBaKOTCH:

A) aBTOXTOHHbIE

B) annoxToHHbIe

B) aBTOHOMHbIE

6. MNpupoaHas Boga ¢ obLien MuHepanuaaumen 5 r/n oTHocuTcs:
A) K cnabomMuHepann3oBaHHbLIM BogaM

B) Kk BOogam cpeaHein MMHepanusauum

B) K BOA4aM BbICOKOM MUHEpanu3aLumm

7. Y10 Takoe BIK?

A) brnonornyeckoe notpebneHune kncropoaa

B) Guotnueckoe notpebneHne kucnopoaa

B) 6uoxmmunyeckoe notpebneHue Kucnopoaa

8.Mo npeobnagatoLLemy KaTMOHY BCe Knaccbl NPUPOAHbLIX BOA AENATCH Ha:
A) 2 rpynnbl

B) 3 rpynnsbl

B) 4 rpynnbl

9. K xummnyeckmm paktopam, obycnasnmearoLLMM Camoo4mLLEHNE BOOOEMOB, OTHOCUTCHA MpPO-
Lecc:

A) cegmmeHTaumsa

B) pa3noxeHue

B) koarynsaums

10. Kak HasbiBaeTCa aHanvM3 NUTbLEBOW BOAbIl, XapaKTepusyowmin ee omsnyeckne n BKYCOBbIE
KayecTBa

A) opraHonenTu4yeckumn

B) xummnyeckun

B) Mukpoburonornyeckun

11. K kakon rpynne nokasaTernen, XapakTepusylowmnx KayectBO MUTbLEBOM BOAbl, OTHOCUTCS
TEPMUH «00LLAs KECTKOCTbY:

A) nokasatenu rpynnbl A

B) nokasaTenu rpynnbi b

B) nokasartenu rpynnel B

BAPUAHT Ne 4
1. 3anonHute TabnMuy, B KOTOPOW YyKaXUTe COOTBETCTBME MexXay dopmynamu KUCIOT n
Ha3BaHUSIMMN NX CONMEN:

Popmyrna KUCNOTbI HasBaHue conen
H,S Cynbdathl
H,CO4 CynbguThl
HNO; Cynbdugbi
HNO, HuTpatbl
H,SO4 HuTtputbl
H,SO, Kap6oHaThl
dopmMyrna KUCrnoThbl HasBaHusa conen
H>SO4 Cynbgarsl
H,SO; CynbuThbl
H,S Cynbduabl
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HNO; HutpaTbl
HNO, Hutputbl
H,CO; Kap6oHaThl

2. Kakvne n3 nepevmncrieHHbIX aHMOHOB OTHOCATCA K MaKpOKOMIMOHEHTaM:
A) CO;*; HCO; ;SO; ;Cl-

B) NOs ; NO; ; COs”; HCO;

B) NOs ; NO; ; SO, ; Cl-

3. VcTouHukoM cyrnbgat -MoHOB B NPUPOAHbLIX BoAaX SABNSAETCS:
A) kanbumt

B) copa

B) runc

4. MNpupoaHasa Boga ¢ obuien mmHepanusaumen 35 r/n oTHOCUTCS:
A) K BOAaM BbICOKOM MUHeEpanu3aumum

B) kK pacconbHbIM BoAam

B) k Kpenko pacconbHbIM Bogam

5. PacTBOpMMOCTb ra3oB B NPMPOLHbIX BOAAX MOBbILLAETCS:

A) c noBblWeHeM TemnepaTypbl U MUHEpanu3aumm

B) c noHMxeHneM TemnepaTypbl U MUHEpanu3auum

B) ¢ noHwxeHnem TemnepaTypbl 1 MOBbILLIEHNEM MUHEPaNU3auum

6. Mpouecc «aBauum», T. e. BblgeneHne CO, n3 npupogHbIX BO4 B aTMocdepy Habnogaetcs B

cnyyae:

A) ecnu napumnansHoe aasneHne CO,, pacTBOpPeHHOro B BOAE Bbille, YeM napuuanbHoe

nasnexHne CO, B atmocdepe (Pcoz Boabl > Pcoz atmMocdepbl)

b) ecnu napunansHoe aasneHne CO,, pacTBOPEHHOro B BOJE paBHO NapumanbHOMY AaBreHuo

CO, B atmocpepe (Pcoz Boabl = Pcoz aTMOChepb!)

B) ecnn napuwansHoe pasnexne CO,, pacTBOPEHHOro B BOAE MeHblUe, Yem napuuanbHoe

nasnexHne CO, B atmocdepe (Pcoz Boabl < PcozatmMocdepbl)

7. BaxkHblM GMoreHHbIM BeLLECTBOM sIBisieTcst pocdopHas kucnoTta. [Ana obpasoBaHns KreTku

Hanbonee ygobHou siBnsieTcst ogHa U3 ee opM:
A) H.,PO "

B) HPO,”

B) PO/

8.Bce npupoaHbie Boabl No npeobnagarowemMy aHUoHY AENATCS Ha:
A) 2 knacca

B) 3 knacca

B) 4 knacca

9. KpaTKO XUMUYECKNI COCTaB npUpoaHbIX BOA C UCNOJIb30OBaHMEM crneunarnbHbIX CUMBOJ10B

MOXHO 3anucaTtb B Buge opMyIribi:
A) O.A. AnekuHa

B) A.M. HukaHopoBa

B) A.B. Kypnosa

10. K dm3uko-xmmmyeckmm akropam, obycrnasnmeaoiuMm caMooyuLLieHne BOAOEMOB, OTHO-

CUTCA Mnpouecc:
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A) cegmmeHTauma
B) pasnoxerue
B) koarynsuus

11. ns goBegeHns 40 HOPM CaHUTapHO-XMMUYECKUX NokasaTenen NMTLEBYIO BOAY:
A) ocBeTnsAOT, PUNLTPYIOT, YMAr4aroT, aapupyrot

B) o6e33apaxmBatoT X5lopom, 030HOM, YD, pexe nepekmcbio Bogopoaa

B) ounwatot gobasneHnem HebornbLlumx konudectB Alx(SO,4); n nssectn CaO.

Kputepuu oueHMBaHMA TECTOBOro onpoca no kypcy "MeToabl 3KONOrMyeckux uccrneqo-
BaHun" (5 ceMmecTp): BCe 0TBEThbI BEPHLI U3 11 BONPOCOB — OMJIUYHO; A0 2 HEBEPHbBIX OTBETOB —
xopowo,; oT 3 00 5 HeBepHbIX OTBETOB — ydos8/1emeopumesibHo; 6bonee 6 HeBEPHbIX OTBETOB —
Hey0o8s1emaopumeribHo.

Bonpocbl ana cobecenoBaHus (6 cemecTp):
1. OcoBeHHOCTN NOYBbI Kak 0O beKTa XMMNYECKOTO NCCIeJ0BaHUS.
2.BanoBbii XMMU4eckur aHanuma no4s, NOCoObLI pasfnoXxeHMs NoYB.
3. Cneuundomndecknin n HecneumdUUECKNin ryMyc, COCTaB 1 CTPOEHME.
4. KayecTBeHHbIE peakuumn no obHapyXeHmo NOYBEHHbIX KapboHaTOB.
5. MeToabl onpegeneHns kapboHaToB.
6. Knaccudpmkaunsa dopm cBA3u Briarn ¢ Matepmanom.
7. Buabl NOYBEHHbIX BbITSKEK. Kakne xapakTepucTukum novB MOXHO MO HUM onpedenutb. Me-
TOAMKA MPUrOTOBIIEHUS BbITSDKEK.
8. Knaccudpumkaunsa mmHepanbHbix yaobpeHuin. OCHOBHbIE MUHeparibHble yaobpeHus
9. Ponb MunHeparnbHbix yaobperui. N36bitok N, P n K ynobpeHun.
10. NornoTtntensHasa cnocobHocTb noys (MCIT). Buge! MCI1.
11. Knaccudukaumsa noYBEHHbIX KOMTOMAOB NO COCTaBy.
12. MNMoHATNE KMCNOTHOCTbL U LLENOYHOCTb. Bnabl KNCNOTHOCTU

Kputepuu oueHkn oTBETOB Ha BONpPOChbl cobecenoBaHusa (6 cemecTp):

KpuTtepuu oueHmBaHusa cobecegoBaHns LLikana oueHokK

O6yvarowwnincs B NosHONM Mepe BrageeT NOHATUMHBIM annapaTtoM AaHHOWM 3a4meHo
obnactn Haykum (TEOpPeTMYECKMMM OCHOBaMM aHanUTUYECKUX MeEeTOO0B
KOHTPOSIS OKpyKaloLwen cpenbl), cnocobeH WnnicTpMpoBaTb OTBET Npu-
Mepamu, baktamu, JaHHBIMU HayYHbIX UCCIIEA0BaHUI; NMPUMEHATL Teope-
TUYECKME 3HAHUSA ONs1 PEeLleHUs] NpPaKTUYeCKMX 3adad B cdepe OUEHKM
3KOITOrM4YeCcKOro COCTOSAHUA NOYB

OTBET Ha KOHTPONbHO-U3MEPUTENbHBIN MaTepuan COOEPXMUT CYLLECTBEH- | HE3a4ymeHOo
Hble owmnbkn. OByyvaLWNNCa OEMOHCTPUPYET OTPLIBOYHbIE, hparmeHTap-
Hble 3HaHUS, HE YMEET NMPUMEHSITb METOAbl OLEHKN 3KOSOrMYecKoro co-
CTOSIHMSA MOYB

KomnnekTt npaktunyeckux 3agad (6 cemectp)

Komrinekm 3adanuti no kypcy "Memodbi akonoeudeckux uccredosaHuli" (6 cemecmp) ekmrovaem 1 me-
My, 4 3adadu /Kpamkoe meopemuyeckoe 0bocHosaHue, 3adaHue u peweHue/

Tema «Pac4yeT HaBecoK ans npuroToBfieHNUs NOYBEHHbIX BbITAXEK»
Bo3moxeH aHanna no4ys B TBEpAOM COCTOAHUU ONA Yero UCnonb3yKT CIOXHbl€ UMHCTPY-

MeHTanbHble MeToAdbl (3MUCCUOHHBIA CNEKTParnbHbI aHanu3, PeHTreHOMNyoOpEeCUEHTHbIN Me-
TO4 W Op.), @ ANs 3TUX uenen HeobxoamMmo cneumansHoe goporocTosiwee obopygosaHue. o-
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3TOMY Yalle MCMonb3yT MeToAbl, NO3BOMSIOLME aHaNM3MpoBaTb pPacTBOpPbI, T.€. NOYBEHHbIE
BbITSXKKW: BOOHYHO, CONEBYHO UNN KACIOTHY!HO.

BoOHasi ebimsiKKa VCnonb3yeTcsa Ana onpeferieHns CoOAepXKaHus B NovBe pacTBOPMMbIX
conen — xnopugos, cynbdaToB, KapboHaToB, rMApPOKapOOHATOB, COMEN Kanbuus U MarHus —
rnaBHbIM 06pa30oM Npu OLEHKE 3aCONEHHOCTM MOYBbI.

Corniegasi eamspKKa cnonb3yeTcs ANa onpegenieHns BennyunHel pH, asnsiowencsa nokasa-
Tenem obMeHHOWN KUCNOTHOCTU NOYBbI.

KucnomHasi ebimspkka VCnonb3yeTca Ons onpedeneHnsl CoaepXaHua B nodse Hepac-
TBOPMMbIX B BOAE W CONMEBOM pacTBOPE KOMMOHEHTOB — rMaBHbIM 006pa3oM TSXKenblX MeTan-
NOB, KOTOpblE MOrYT HaxOAMTbCS B NMOYBE B pasHbiX hopmMax U NepexoasT B pacTBOPUMbIE
dopMbI TONBKO B CUIbHOKUCIION cpeae.

B cnyyae coneeoli ebimsixku K noyBe A00aBnAOT pacTBOP Xropuaa Kanus B KOHUEHTpa-
umm 1 r-akB /n B konuyectse 50-75 mn ( 2,5 mn pacteBopa conu Ha 1 T noyskl). Takon pacteop
COMnM MOXHO MpUroToBUTb, pacTeopmB 38 1 ( 0,5 r-ake) cyxom conn xnopuga kanusa (KCI) B 0,5 n
ANCTUNNNPOBAHHON BOAbI, UCMOSNb3Yst MEPHYHO KONOY.

B cniyyae kucsiomHol ebimsiKkU K novse Jo06aBNAT pacTBOP a30THOM KUCIOThl B KOHLIEH-
Tpaumn 1,5 r-ake/n B konuyectee 50-75 mn ( 2,5 mn pacTtBopa KMCrOTbl HA 1 1 noyskl). Takown
pacTBOP KUCIOTbl MOXHO NpUroToBuTh, pacteopus 68 mn (0,5 r-akB) KOHLEHTPMPOBAHHOM a30T-
Hon kucnoTbl (HNO3) B 0,5 1 AnNCTMnnMpoBaHHOM BOAbl C MOMOLLLIO MEPHOW Konbbl. PacTeop
cnenyeT rotoBUTb B TEPMOCTONKOWN nocyae, o6aBnsisi OCTOPOXHO MaribiMU NOPLUSIMU KUCIIOTY
B BOAY ( @ He HaobopoT). Kpome Toro, 4N NpuroToBAEHUS KUCNOTHOW BbITSXKKM MOryT ObiTb UC-
Nonb30BaHbl PacTBOpbl Takmx KUCnoT kak H,SO,4 , HCI n gpyrmue. [loatomy onst npurotosne-
HUS1 MOYBEHHbIX BbITSXKEK HEOOXOOMMO yMETb pacCYMTbiBaTb HABECKM OCHOBHbLIX HEOpraHu-
YECKMUX COeANHEHNN.

[nsa npurotoBneHnsa pacTBOPOB KUCIIOT, LLLENoYen 1 conen Hambornee pacnpocTpaHeHbl
cnegyoLwime cnocodbl BblpaXkeHUst KOHLEHTPaLMM pacTBopa: NPOLEHTHas!, MONsipHasa 1 Hop-
ManbHasi.

MpoueHTHasa KoHueHTpauusa (C,) NokasbiBaeT KOMNYECTBO MPaMMOB PaCTBOPEHHOMO
Bewlectea B 100 r pactBopa.

Hanpuwmep, 4% p-p KCI nokaseiBaeT, 4to B 100 r p-pa pactBopeHo 4 r KCI (Bcero 4r KCI +
96 r H,0).

MonsipHaa KoHueHTpauua (Cy) nokasbiBaeT KOMYECTBO M-MOJSieN pacTBOPEHHOMO Belle-
ctBa B 1 n pactBopa (7.e. B 1000 mn p-pa). -Monb BeLecTBa YNCIEHHO paBEH MOMSIPHON Mac-
ce BellecTBa.

Hanpumep, 5 M p-p NaOH noka3sbiBaeT, 4to B 1 11 p-pa cogepxutcs 5 r-monen NaOH.

HopmanbHasa KoHueHTpaumsa (Cy) NokasbiBaeT CKOMbKO M-3KB PacTBOPEHHOIO BeELLECTBa
cogepxutcs B 1 i1 pacteopa (1.e. B 1000 mn p-pa).
paMM-3KBMBANeEHT BellecTBa paccyMTbIBAETCH MCXOAA M3 Kracca HeopraHU4ecKux coeguHe-
HUIA:

Mon.macca.xuciomol Mon.macca.ocrnosarnus
3O (kmcnoThl) = O (ocHoBaHust) =
OCHOBHOCMb.KUCIOMBL KUCIOMHOCMb.OCHOBAHUS
Mon.macca.conu
9 (comm) = 5 : roe A — 4ncno atoMoB MeTarnna conu

B — BaneHTHOCTb MeTanna conu.

3apaHue Ne1: Paccuntatb HaBecky ansa npurotosneHus 500 mn 1,5 H pactBopa Na,CO:s.
PeweHue: 1) 3 (Na;CO3)=106/2*1 =53 r/monb
2)53 r Na,CO3 — 1 Hp-p
Xr Na,CO3 — 1,5 H p-p X= 79,5 r Na,COs;
3) 79,5 r Na,CO3; — 1000 mn p-pa
XrNa,CO; -500 wmn p-pa X =39,75 1 Na,CO3
3apaHue Ne2: PaccumtaTb HaBecky ans npurotosnenuns 1,5n 0,02 H pacteopa Aly(SO,)s.
PeweHrue: 1) O (Alx(SO,)3) =342/ 2 * 3 = 57 r/monb
2) 57r Alz(SO4)3 -1H pP-p
XTAI(SOy)s -0,02Hp-p X =1,14 1 Al,(SO,)3
3) 1,14 1 Aly(SO4); — 1000 mn p-pa
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X1 AI(SOys; -1500 mn p-pa X =1,71T1 Aly(SO4)3

lpumeyaHue: HaBecky KMCNOTbI AN MPUrOTOBNEHUS pacTBopa pacCYMThIBalOT He B rpaMm-
Max, a B M. [nsa yero ncnonb3ytoT gopmyny: V = M/ Pxucrore: - B TaBNMLE 1 npuBegeHsbl
crnpaBoYHble JaHHbIE ANsl NepecyeTa HEKOTOPbIX KUCIOT U3 «I» B «MI».

Ta6r||/|u,a 1— ®Pun3MKO-XMmM4eckmne XapaKTepPUCTUKN HEKOTOPbIX KNCIOT

HasBaHue kucnotbl MnoTHocTb npu 20°C, r/em® KoHueHTpaums
kucnotbl, %
H,SO, 1,834 95
HNO; 1,40 67
HCI 1,19 37
CH3;COOH (nepgaHas) 1,05 100
H;PO, 1,70 85
NH3 0,907 25
HCIO, (xnopHas) 1,54 60

3apaHue Ne3: Paccuntatb HaBecky anga npurotosneHusa 500 mn 0,5 H pactBopa H,SO,4. OTBeT
aatb B Mn ( nnoTHocTb 95%-Hon H,SO,4 npu 20 °C pasHa 1,834 r/CM3).
PeweHue: 1) 3 (H,SO,) =98 / 2 = 49 r/monb
2)49r1 H,SO4—1Hp-p
Xr H2804 - 0,5 Hp-p X= 24,5 r H2804
3) 24,5 H,SO, — 1000 mn p-pa
XrH;SO, -500 mn p-pa X=12,25r H,SO,
4) Tak Kak ucxogHas cepHasi KMcnota MMeeT KoHueHTpauuto 95%, To genaem nepecyeT Ha
100% kucnoTy:
B 100 r ncxogHow koHu. H,SO, — 95 r H,SO,
X r ucxogHon koHy,. H,SO, - 12,25rH,S0, X=12,89r1 H,S0O,
5) Tak kak B rpaMmax KUCNOTY He B3BELUMBAIOT, TO NEPEBOAUM «M» B «MN» No dopmyne V =M/
Prcriorsr - V13 CIPABOYHbBIX JAHHbBIX NSIOTHOCTL CEPHOM KUCMOTLI paBHa 1,834 ricm®,
V=12,89/1,834 =7,03 mn H,SO,
6) PacTtBop rotoBaT crnegyowmm obpasom: bepyt mepHyto konby Ha 1 n 1 HanMBalT B Hee
NPUMEPHO MOSIOBUHY AMUCT. BOAbI. 3aTeEM MEPHOM nuneTkon oTmepsoT 7,03 M1 UCXOOHOW KOH-
LEHTPUPOBAHHOW CEPHON KUCMOTbl U NEPEHOCAT B KONOY (T.e. kucnoTy gobasnsAoT B konby, a
He HaobopoT). OcTaBLleecs KONMMYECTBO 4OBOAAT A0 METKM AUCT. BoAon. (Pacmeop Kucromabl
2omoesim nod msaoul)

YacTo ncxogHble peakTuBbl M3HaYanNbHO NpogalnTCcsa B BUAE BOAHbLIX pacTBOpoB. Hanpumep,
25% p-p ammmnaka, 33% p-p nepekucu sogopoaa, 37% HCI v gp. Ecnu gna aHanusa Heobxo-
AMMa MeHbLlas KOHUEHTpauus peakTuBa, TO UCXOAHbIN BOAHbLIN pacTBOp pa3baBndawT AUCT.
BOAOW B onpeAeneHHon Nponopumnn B COOTBETCTBUN C « IpasuUJIOM Kpecma

3apaHue Ne4: MNpurotosutb 100 mn 10% pactBopa ammumaka.
PeweHue: nNo npasuny Kpecta Haxoaum:

25% 10 mn ncxogHoro 25% NHz

\ 10% /
0
0% / \ 15 mn guct. BoAapl

Takum obpasom, obuiee konuyecTBo p-pa coctaBut 25 mn (T.e. 10 mn ammunaka + 15 mn
AncT.eoabl). Ytobbl nonyumTts 100 M 3agaHHOro p-pa yBenuyum Bce B 4 pasa.

Kputepumn oueHMBaHUA NpaKTM4eCKUX 3agay no kypcy "MeToabl 3KONOrnm4yecknx ncene-
aoBaHun" (6 cemecTp): BCe 4 3agayuv pelleHbl BEPHO — OMJIUYHO; 3 3aauv peLleHbl BepHO—
XOpOowo; 2 3a4ayun pelleHbl BEpHO — ydoeriemeopumersibHO; BCe 4 3aa4v peLleHbl He BEPHO —

Heyd08r1emeopumesisHo.
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20.2. NMpomexyTo4yHan aTrecTauus

[nsa oueHnBaHuA pesynbTaToB 0O6y4YeHMA Ha 3a4eTe M 9K3aMeHe UCMNONb3YTCS cnepyowme
KpuTepum:
- BNageHune NOHATUMHBIM annapaTtoM gaHHOWM obnacTu Haykum (TeopeTU4eckMMM OCHOBaMM aHa-
NNTUYECKNX METOAOB KOHTPOSIS OKpY>KatoLen cpeabl);
- CNOCOBGHOCTb WNNOCTPUpOBaTb OTBET npuMepamu, dakTamy, AaHHbIMUM  HayYHbIX
nccrnenoBaHun;
- MPUMEHATb TEOpeTUYECKME 3HaHUSA ONA pellueHMsl NMpakTudeckux 3agad B cdepe OLEHKU
YPOBHS 3arpsisHeHns aTMocepbl, NPUPOAHBLIX BOA U MOYBbI.

Teopemu4eckue eonpocskl kK 3a4emy (5 cemecmp):

1.Knaccudmkaumsa aHanMTuy4eckMx MeToA0B aHanmM3a NpuMpoaHbIX BOA.

2. Knaccndmkaumsa xmmmyecknx MeTogoB aHanmaa.

3. Knaccudmkaumsa n xapakrepmctmka pmsmko-XMMmnyecknx MeTogoB aHanmaa

4. XapaKkTepucTumka NpuopmuTeTHbIX 3arpsisHALLMX BELLLECTBa B aTMocdepe (TBeEpAble YacTuLbl,
rasoobpasHole)

5. EcTecTBEHHbIE N aHTPOMOreHHbIE MCTOYHMKWN 3arps3HeHNss aTMocdepbl.

6. CTaumoHapHble 1 nepeaABuKHbIE MCTOYHUKN 3arpsi3HEHNsT aTMocdeps!.

7. OpraHn3oBaHHbIE N HEOPraHM30BaHHbLIE NCTOYHUKM 3arpsA3HeHns aTMocdepbl.

8. MNocTbl HabnAEHNA 32 COCTOSTHMEM aTMOCEpPBI, X BUAbI Y NPUHLMMBLI pa3MeLLeHns

9. Knaccudumkaums nporpamm HabnogeHW Ha CTaLMOHapHbIX NOCTax.

10. MpogomknTensHOCTb 0TOOPa NPod npwu onpegeneHMn pasoBon U CPEAHECYTOYHON KOHLIE H-
Tpauun 3B B atmocdepe.

11.Cnctema meponpusaTui Mo 3awmuTte aTMocdepkl OT 3arpsa3HEHUs

12. MnHepanuaaumsa npupogHbIX BO4 U rMaBHble NOHbI (MAKPOKOMMOHEHTDI).

13. PacTBopeHHble rasbl B MPUPOAHbIX Bogax. [IoHATUE « anfnOXTOHHbIE» U «aBTOXTOHHbIEY» ra-
3bl, ICTOYHUKN UX MNOCTYMMEHNS B BOOOEMbI.

14. buoreHHble BewecTsa B NpUpoaHbIX Bogax. OCHOBHbIE NPOLECCHI KpYroBOpoTa BUOreHHbIX
3NeMeHTOB B BOAE.

15. OpraHuyeckue BeLLecTBa B npupogHbix Bogax. Metogbl nx onpegenenus. MNonatme o MO,
BO, XTK, Br1K.

16. MMKPOKOMMOHEHTbI B NPUPOAHbLIX BogaX. VICTOYHUKM MX MOCTYMMAEHUS N 3HAYEHME B XN3He-
OEeATENbHOCTU XMBbIX OPraHM3mMoB. EQNHMLBI n3ameperus.

17. OCHOBHblE UCTOYHUKM 3arpsi3HEHNSI NPUPOAHBIX BOS

18. Knaccudmkaumsa 0OCHOBHbIX BUAOB 3arpsi3HEHUsI NPUPOAHBIX BOS,.

19. OueHka kayecTBa NUTLEBOW BOAbI.

20.0ueHKa kayecTBa NPUPOOHbIX BOA pblBOX03SAMCTBEHHOIO Ha3HaYEHNS.

21. lNpouecchbl camooymLLEHNSA NPUPOLHBIX BOA.

22. Meponpuatnsa no oxpaHe NOBEPXHOCTHbIX W NOA3EMHbIX BOA,.

Teopemu4eckue eornpochkl K ak3ameHy (6 cemecTp):

1. YUTto nsydaet «Xummyeckmi aHanus nous»? Llenb n 3agayn XArl.

2. OcobeHHOCTM NoYBbI Kak 0ObekTa XMMUYECKOTo NCCneaoBaHus.

3. MeToabl namepeHna B XArll.

4.BanoBbli XMMUYECKUIA aHann3 no4vs (onpegeneHune, rae npUMEeHseTcs, HasHavyeHue, Kakue
rnokasaTenu onpegensaTcs).

5. Cnoco0bl pasnoXeHusi NoyB.

6. Yrnepoa B noysax. OpraHudeckun yrnepopg (cneumdunyecknin n Hecneumgpuyeckun rymyc,
cocTtaB u ctpoeHue K n ©K).

7. KapboHaTbl LWeno4yHo-3eMerbHbIX MeTannoB B No4Bax (Kakumm MvHepanamu npegcrasneHsbl,
nx %-Hoe copepxaHme B Mo4YBax, Ka4eCTBEHHble peakumy Mo MX OBHapYXXEeHWIo, Ha Kakue
CBOWNCTBA MOYB BNUAIOT U KakMe CBOMCTBA NOYB ONpeaensioT).

8. MeTtoabl onpegeneHns kapboHaToB.
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9. Knaccudpumkaums gopm CBsI3M Brarm ¢ Mmatepuanom.

10. Buabl NoYBEHHbIX BbITSXEK. Kakme xapakTepuCTUKM NOYB MOXHO MO HUM onpegenutb. Me-
TOAMKa MPUrOTOBIEHUS BbITSKEK.

11. Knaccudukauma mmHepanbHbix yaoopeHnin. OCHOBHble MUHeparbHble yaobpeHust (hopmy-
nbl N Ha3BaHWS).

12. Ponb MuHepanbHbIx yaobpeHun. U3beitok N, P n K ygobpenui. Onpegenerve obecnedeH-
HOCTM MOYB OCHOBHbLIMW NUTATENbHLIMU BELLECTBAMM.

13. MornotutensHas cnocobHocTb noys (MCIM). Buakl MCIT.

14. Knaccudmkaumsa nouBeHHbIX Konnoungos no coctasy. [Nonatue MK, aungonaos, 6a3onaos,
amdonnMTonaos.

15. TOHATME KUCNOTHOCTb U LLENOYHOCTb. Brabl KUCNOTHOCTM (MX (PU3NYECKMIA CMBICI U CNOCO-
Obl onpeaeneHus).

16. O6MeHHasa KUCNOTHOCTL (hopMynMpoBKa, CxeMa npouecca, BMsHWE Ha NoYBY).

17. T'vgponutnyeckasa KUCNOTHOCTL (OPMYNIMPOBKA, CXxeMa npouecca, BfiMsHUE Ha No4By).

18. Knaccudpmkaumsa aHanntnyeckmx MeTo4oB aHanmsa nNo4YBEHHbIX BbITSKEK.

NMPUMEP KM 1
1. MeTtogbl nsmepenus B XAll.

2. MeToabl onpeaeneHus kapboHaToB
3. PacuyeTHas 3apava

NMPUMEP KUM 2

1. Knaccudmkaums popm CBsi3n Brarn ¢ matepmanom.

2. TloHATUE KMCNOTHOCTb U LWEeNoYHOCTb. Buabl KMCNOTHOCTU (MX DU3NYECKMIA CMbICT U
cnocobbl onpegeneHns).

3. PacyetHas 3agava

Kpumepuu oyeHueaHusi omeemoe:

OT1nunyHo
"myBokoe 3HaHWe 1 NoOHUMaHWe npegmeTa, B TOM YUCre TEPMUHOMOMMN U OCHOBHbIX MOHS-
TUN; TEOPETUYECKNX 3aKOHOMEPHOCTEN; (DaKTUYECKNX AAHHbIX; YOENbHbIA BEC OWMOOK npu
KOHTpOSbHOM onpoce — He 6onee 10% .
Xopouwo
Xopowlee 3HaHMe M NOHUMaHWe npegmeTa, B TOM YUCre TEPMUHOMOMUN U TeopeTuye-
CKUX MOHATWUN; rPaMOTHbIN OTBET Ha 3k3aMeHe 6e3 npuHUMnUanbHbiX OWKBOK; yaenbHbIA BeC
owmnBOK Npu KOHTPOrbHOM onpoce oT 11 Ao 35%.
YaooBneTBOpUTESIbHO
MoHMMaHue B LEenoM TEPMUHOMOIMU U TEOPETUYECKMX 3aKOHOMEPHOCTEN; CyLLEeCTBeH-
Hble OLWNBKN NPY U3NOXEHUN (PaKTUHECKOro MaTepuana; HegoCTaTOYHO NOTUYHbIA U apryMeH-
TUPOBAHHbIAN OTBET Ha 9K3aMeHe; yaenbHbIA BeC OWMBOK Npu KOHTPONbLHOM onpoce oT 36 Oo
60%.
HeynoBneTtBoputesnibHO
Cnaboe n HegocTaTOMHOE 3HAHWME TEPMUHOMNOMMM U (PaKTUYECKUX AaHHbIX, NPUHUMNN-
anbHble oWmnbKN Npu oTBETE; YAENbHbIN BEC OLUMBOOK Npy KOHTPONbHOM onpoce 6onee 60 %.

TexHonorna npoBeAeHUs NPOMEXYTOUHOM aTTecTaunn BKIHOYAeT CIyYalHbl BbIGOp
KWMMa, nogroToBKy M YCTHbIN OTBET MO TEOPETUYECKMM BOMNpocam/, a Takke peLleHne pacyeT-
HOW 3a4ayn C UCNONb30BAHWEM BbIYMCIUTENbHOW TEXHUKMN.

OnucaHue KpuTepueB M LWKanbl OLEHUBaHUA KOMMNeTeHUUn (pe3ynbTaToB ObOy4e-

HUA) NPU NPOMEXYTOYHOWN aTTecTauum:
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ONA OUEeHMBaHNA pe3ynbTaToB 00y4YeHMs1 Ha 3a4eTe C OLIEHKOM MCMOMb3yHTCA crneayowme

KpuTepum:
- BNageHne NOHSATMNHBIM annapaToM AaHHOW 06nacTy Hayku (TeopeTUYeCcKUMU OCHOBaMu Me-
TOLOB aHanM3a 06bEKTOB OKpY>KatoLLEn cpeapl );
- CNOCOBGHOCTb WNNOCTPUpOBaTb OTBET npuMepamu, dakTamu, AaHHbIMUM  HayYHbIX
nccrnenoBaHun;
- MPUMEHATb TEOpeTUYECKME 3HaHUS ONSA pPelUeHMsl MPakTUYecKnx 3agady B cdpepe OLEHKM
YPOBHS 3arpsisHeHns aTMocepbl, NPUPOAHLIX BOA U MOYBbI;

[nsa oueHnBaHMA pe3ynbTaToB 00y4EeHUs Ha 3a4eTe C OLEeHKOM ucnonbayetcs 4-6annbHas
wana: «oTIIMYHO», «XOPOLLUO», «YAOBAETBOPUTENBHOY, «HEYAOBNETBOPUTESTBHOY.

CooTHoLleHre nokasaTenemn, KPUTEPMEB U LLKanNbl OLLEHNBAHMA pe3ynbTaToB 00y4YeHus.

YpoBeHb
Kputepumn oueHnBaHUa KOMNeTEHLWI cdopmupo- LLkana
BaHHOCTM OLIEHOK
KOMMNeTeHLUMn

OOyuvatownica B nosHoM Mepe BrnageeT MOHATUMHbIM annapa- | llosbiweHHbl | OmauyHo
TOM [aHHOM obnacTn Hayku (TeopeTuyYeckMMn OCHOBaMuU MeTOo- | U ypo8eHb
[O0B aHanms3a 00bEKTOB OKpYXKatoLlen cpedbl), cnocobeH wunnto-
CTpMpoBaTb OTBET npumepamu, daktamu, AaHHbIMU HayuYHbIX
nccneaoBaHUn; NPUMEHATbL TeopeTUYeckne 3HaHusA Ans pelue-
HUS1 NPaKTUYeCKMX 3agady B cpepe OLEHKM YPOBHS 3arpsi3HEHMUS
aTMocdepbl, NPUPOAHbLIX BOA, U NOYBbI

Ob6yvatownncsa Brnageet MOHATUNHBIM — annapaTtomMm  AaHHOM Easossbili Xopowo
obractn Hayku (TeopeTMyYeCcKMMN OCHOBaMW MeTOAOB aHanusa ypo8eHb
00BbEKTOB OKpyXalowen cpedbl), CNOCoBGeH unACTpUpoBaTb
oTBeT npumMepamu, hakTamu, OaHHbIMN Hay4HbIX
nccnegoBaHun;  gonyckaeT  owubku B MHTepnpeTaumm
TeopeTUYeCcKnx 3HaHWW ANs pelleHus NpakTU4ecKux 3aday B
chepe OLEHKN YypOBHSA 3arpsisHeHUs aTtMocdepbl, MPUPOOHbIX

BOZ, M NOYBbI
OO6yvatowniica BnageeT 4acTUYHO TeopeTuyeckuMun ocHoBamu | [Topozoesit | YOoernems
ANCUMNNNHBI, doparMeHTapHo cnocobeH UNNCTPMpOBaTh ypo8eHb opu-
oTBeT npumMmepamu, dakTamu, AaHHbIMK Hay4HbIX meJsibHO

NCCnefoBaHWUiA; He YMEEeT rpaMOTHO MPUMEHSITb TeopeTuieckme
3HaHUSI NS pelleHust NpakTUYeckux 3agady B cdpepe OLeHKU
YPOBHS 3arpsi3HeHUst aTMocepbl, MPUPOAHBLIX BOA U MOYBbI

OTBET Ha KOHTPOJSIbHO-U3MEPUTESNBbHBIA MaTtepuan COAEPXUT - Heydoene
CyWecTBEHHble  owunbku. OO0y4yarwmncs  OEMOHCTpUpyeT meopu-
OTPbIBOYHbIE, (PpArMEHTapHbIE 3HAHWUSA, HE YMEEeT MPUMEHSITb meJsibHO

TeopeTnyeckne 3HaHUA ONS pelleHus NPakTUYecKux 3aday B
chepe OLEHKN YpPOBHSA 3arpsi3HEHUs aTMOcdepbl, MPUPOOHbIX
BOA W NOYBbI




