MMNMHOBPHAYKN POCCUA
®E[IEPANIbHOE FOCYAAPCTBEHHOE BIO[KETHOE OEPA30BATE/NbLHOE YYPEXAEHWE
BbICLLEFO OBPA30BAHUA

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

YTBEPXOAKO

3aBeqyowmmn kacegpomn
2e09K0/102UU U MOHUMOPUH2a OKpyatowel cpedbl

ﬂ Kyponan C.A.
W
/" 30.05.2025r.

PABOYAS MPOrPAMMA YYEBEHOW ONCLMMIUHBI

B51.0.25 MeToAabl 3KOIOrM4YecKkmx uccneaoBaHmm
Ko0 u HaumeHosaHue ducyuriuHbl 8 COOMBemMcmauu ¢ Y4ebHbIM riaHoM

1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOArOTOBKM:
05.03.06 — Jkonornsa n NpupoaononbL30BaHNE

2. NMpodumnb noaroroBku: 'eoakonorna
3. Keanudmkauua BbinyckHukKa: 6akanasp
4. dopma obyyeHUA: 3ao4Has

5. Kachegpa, oTBevarwan 3a peanmsayuio AMCUUNIIUHBI: Kadeapa reodKonormm un
MOHUTOPWHIra OKpyxatoLLen cpeapl

6. CoctaButenu nporpammbl: [lpoxopuHa TaTbsiHa IBaHOBHA, KaHOMAAT XMMUYe-
CKMX HayK, OUEHT Kadepbl re03KONorumM 1 MOHUTOPUHIa OKpyatoLlen cpeabl, da-
KynbTeT reorpacum, reoakonornm n Typmsma;coriandre@rambler.ru

BoeBa AHacTacusa CepreeBHa, npenogaBaTtenb kKadeapbl re03KONornm 1 MOHMTOPUHra
OoKpyXatoLien cpefbl, akynbTeT reorpadun, reoskonorum n Typnama

7. PekomeHpgoBaHa: HMC d-ta reorpaduun, reoakonorum n typuama (npotokon Ne8 ot
19.05.2025 r.)

8. YuebOHbIn roa: 2028-29 CemecTp: 7,8
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9. Uenu n 3agaum y4eb6HOM AUCLUNIINHDI:

Llensmn ocBoeHnsa y4ebHOM ANCUMNANHBI ABNSOTCS:
- O3HAKOMIEHWEe CTYOEHTOB C OCHOBHbIMW aHanuMTUYeCcKUMuM MeTogamMu, MpUMeHaeMbiMU ANnd
nccneaoBaHnsa 00BHEKTOB M KOMMOHEHTOB OKpYXXatoLwen cpeapl,
- YCBOEHME TEOPETUYECKMNX N MPAKTUYECKUX 3HAHUN XMMUYECKUX METOLOB U3YUYEHUST OKpYKato-
Len cpeqbl;
- bopmMMpoBaHMe y CTYAEHTOB 3KONOrM4YeCcKOro MMpOBO33PEHMUS, NMOHMMaHMA HeOoBX0ANMOCTH
MOCTOSIHHOIO KOHTPOJSIS COCTOSIHMS aTMOcepHOro Bo3ayxa, kayectsa NpMpoaHbIX BO4 U MOY-
Bbl, U BbISIBMEHUSA MCTOYHMKOB MX 3arpsi3HEHUS C LEnblo co3gaHust 9dEKTUBHBIX METOO0B
NUKBMAAUUKN BpeOHbIX NOCeACTBUN aHTPOMOreHHOro BO34ENCTBUS Ha OKPYXKaloLLyio cpeay.

3agaum y4ebHom gnCUMNIvHBbIL

- C MPMMEHEHNEM aHaNUTUYECKNX METOA0B aHanm3a OLUeHUTb YPOBEHb 3arpsi3HeEHUs aTMo-
chepbl, Ka4ecTBO NPUPOAHbLIX BOA U NOYBbLI TabopaTOpHLIMK 1 NOMEBLIMU METOAAMN;

- OCyLLecTBNATb cbop, aHanm3 n NPorHo3 pe3ynbTaToB MOHUTOPWHIA;

- MNaHMpoBaTb 1 NPOBOANTbL NNAabopaToOpHbIE ONbIThI;

- Aenatb 06paboTKy pe3ynbTaToB UccreaoBaHunin, GopMynnpoBaTh BbIBOAbI;

- OLleHMBaTb CTeneHb 3arpsi3HEHHOCTM aTMocdepbl, BOAbI U NOYBbI HA OCHOBE Pe3ynbTaToB
aHanuaa;

- paboTaTb CaMOCTOSTENbHO M B rpynnax;

- OCYLLECTBNATb CAMOCTOATENbHbIA MOUCK WMHGOPMaLUKN B pasnmyHbiX UCTOYHMKaX (cnpa-
BOYHMKAX, HAy4YHO-NONYNSAPHbIX N34aHMAX, pecypcax VIHTepHeTa) M NpMMeEHATb ee B COOCTBEH-
HbIX CCNeaoBaHNSAX.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOI: QucumnnmHa obsisaTensHon YacTb
yuebHoro nnana. CTyneHT OOmkeH MMeTb MpeAcTaBrieHne O PasnuYHbIX aHaIUTUYECKMX
MeToZax, NPUMEHSIEMbIX B MPOLIECCe U3YYeHUs KOMMOHEHTOB OKpYXKatloLlen cpeabl, O BIUSHUAM
AHTPOMOreHHbIX (PaKTOPOB Ha 3TW cpedbl, YMETb NPUMEHSTb NOSNyYEHHbIE TEOPETUYECKNE 3HA-
HUS Ha MpaKTU4Yeckux 3aHATUAX. OCHOBHblE 3HAHWUS, YMEHUS U HaBbIKW, KOTOPbIMW CTYAEHT
[OJDKEH OBMafeTb B pe3ynbTaTe U3yYyeHWs, AaeT CTyAeHTaM OCHOBbl 3HaHWW AN PeLIeHUs
Hay4HbIX M NPUKNAAHbIX 3aa4, CBA3aHHbIX C MOHUTOPUHIOM U KOHTPOSiEM aTMoCcdepbl, BOAHbIX
06BEKTOB M MOYBHI, @ TaKKe MO3BOJIIET OCBOUTL TEXHWKY NPOBEAEHUS aHAaNUTUYECKUX METOL0B
MCCregoBaHMs KOMMOHEHTOB OKpyXatoLLen cpeabl (aTMocdepbl, BoAbl U MOYBbI) W OLEHUTb UX
Ka4yecTBo.

11. MnaHupyemble pe3ynbTaTbl OOYy4YEeHMA MO AUCUUNINMHE (3HAHUA, YMeHus,
HaBblKM), COOTHECEHHbIE€ C MNTaHUPyeMbIMU pe3ynbTaTaMu OCBOEHUsi obpa3oBa-
TenbHOM NporpamMmbl (KOMNETEHLMAMU BbIMYCKHUKOB):

Kog HasBaHuve komne- Koa(bl) NHankaTop(bl) MnaHvpyemble pesynb-
TEHUMK TaTbl 00y4YeHns
OlK-3 CnocobeH npume- | ONK-3.1 VMcnonb3yeT OCHOB- | 3HaTb: OCHOBHbIE XVMW-
HATbL ©Oas3oBble Me- Hble MeToabl OTDOO- | yeckue u u3uko-
TOAbI JKoInornye- pa |'|p06 KOMMNOHEH- | xymunueckmne MeToabl
CKMX MccrenoBaHui TOB  OKPYXaloWeW | guanuaa 06bEKTOB
ANS pelweHns 3agad cpegbl, CTaHgapT- oKpyXaloLLelt cpeabl
npodeccnoHansHom Hble N3MepuTensHo- | | o
AesATenbHOCTH aHanuTuyeckue y ’
- AvarHocTtuposaTb Mpo-
npubopbl 1 obopy-
6remMbl oxpaHbl NpUpPoabl,
AoBaHWe Ans aHa-
paspabaTbiBaTb MpaKkTu-
nm3a npo6 u 3a-
Yeckne pekomeHgaumm no
FPSA3HAIOLLNX BE-
LWECTB oxpaHe npupogbl 1 obec-
neYyeHuto YCTOM4UBOrO




pasBUTUS;
OrkK-3.2 MpumeHsieT meToabl | - obnagaTb CNOCOGHO-
nomneBblX UCCreno- | CTblo NPOBOAUTL OLIEHKY
BaHW ang cbopa u | BO3OEWCTBMS MNNaHUPY-
aHanu3a 9KOmNOorn- | eMblX COOPYXEHUN Wnn
yeckon WH(opma- | MHbIX  OpM  XO341-
unn CTBEHHOW OeATENbHOCTH
Ha OKpy)XaloLLyto cpeay;
- C NPUMEHEHNEM aHa-
OriK-3.3 OpraHunsyet cucte- | IMTUYECKMX METOL0B
mMaTmyeckume aHanmsa oueHUTb Co-
HabnoaeHnst 3a Co- | CTOSIHWE OKpYXatoLLen
CTOSIHMEM  OKpyXa- | cpeabl nabopaTopHbIMK
owen cpegbl C UC- | 1 NONEBbIMM METOAAMU;
nonb3oBaHMEM Me- | BNapgeTb (wmeTb
TOAOB  3KOMOrn4e- | HaBbIK(M)):  MeTodammu
CKOro MOHWUTOPWHIA | oueHKM penpeseHTaTuB-
HOCTM MmaTepuana, obb-
emMa BbIOGOPOK Mnpu npo-
BEAEHMM  KONMMYEeCTBEH-
HbIX UCCNeAOBaHNI;
OrK-6 CnocobeH npoektn- | OMNK-6.1 MNpeacraenaeT pe- | 3uaTh: 0a30Byl0  HH-
poBaTb, npeacTas- 3ynbTaTbl CBOEM | 4 pmammio B o6IACTH
NaTb, 3aWmwaTb U npodeccnoHanbHom
pacnpocTpaHsTh " HayyHo- | JKOJIOrHK 1 TIPUPOO-
pe3ynbTaTbl CBOEMN nccneaoBaTeNbCKOM | MOJIb30BAHMS
npogeccmnoHarnbHom DeaTenbHOCTH B | ymer: KPUTHYECKH
n Hay4Ho- BMOEe OT4yeTa Mo
nccrnenoBaTenbCKO yCTaHOBIEHHO aHAM3UPOBATH 6a3oBYyIO
AeATENbHOCTH dopme uHpopMaIio B o0racTu
9KOJIOTUM U TPHUPOJIO-
MOJIb30BaHUS;
OrK-6.2 MNpeacrasnser pe- BJIa/ieTh (MMeTh HABBIK

3ynbTatbl paboTbl B
BMOE TEe3NCoB [o-
Knaga, npeseHTa-
UMM Ha  pYCCKOM
n/unm MHOCTPaHHOM
A3blkax B COOTBET-
CTBMM C HOpMamu u
npasunamu, npuHa-
TbIMU B  Hay4YHOM
coobLiecTse

(1)): HaBBIKAMH COCTaB-
JeHus: TpodecCHOHaNb-
HOM JOKyMEHTaluu B
00JacTH PKOJIOTHIECKOTO
MIPOEKTUPOBAHUSI.

12. O6bem gncuunnuHbl B 3a4eTHbIX eguHuuax/yac. — 7 / 252

<Dopma npomex(yTquoﬁ aTTecTaumn — 3K3aMeH

13. Buabl yue6HOM paboThbl

Bupg yuebHow paboTbl

TpynoemMkocTb (Yachl)

Bcero

Mo cemecTtpam

7cemecTp

8 cemecTtp

AyOouTopHbIe 3aHATUA

32

12

16




B TOM YunCIe: nekunmn 12 4 8
npakTu4eckme - - -
nabopaTopHble 20 8 12
CamocTtosiTenbHas paborta 202 87 115
dopwma NPOMEXYTOYHOM

. 18 9 9
atTecTaumm:  3Kk3ameH (2)

Wroro: 252 108 144

13.1 CopgepxaHue ANCLUUNIIUHbI

No Peanusauuns

n/n pasgena
HammeHOBaHmepasﬂe- ANCUUNIINHBbI C

na ANCLMNAMHBI CouepxaHmepasuenaumcumnnMHu MOMOLLIBIO OH-
namH Kypca,
QYMK*
1. llekumm (5 cemecTp)

1.1 | AHanuTnyeckmne me- | Knaccndukaums aHanutnyeckux MeTodoB aHa- | «ObpasoBa-
TOAbl KOHTPONA nmn3a. XapakTtepuctuka u oCob6EeHHOCTM XMMUYe- | TerbHbIN
00BLEKTOB OKpYXa- CKMX (Knaccumyeckux) n usnko-xmMmn4ecknx (UMH- | nopran
lowen cpeabl CTPYMEHTarnbHbIX) METOA40B aHanv3a «ONEeKTPOH-

1.2 | 3arps3HeHue 7] HbIN YyHMBEP-
oxpaHa aTmocdepbl cutet BIY».
XapakTtepuctuka npu- | CBoiicTBa 1 BO3OENCTBME Ha OpraHuam npuopu- | Pexum  go-
OPUTETHbIX 3arpsi3HU- | TETHbIX 3arpsa3HMTENen atMocepHOro Bo3ayxa cTyna:

Tenen atmocdepHoro https://edu.vs
BO3ayxa u.ru/course/vi
KpuTepun oueHKkn 3a- | ICTOYHMKM 3arpsasHeHns aTMocdepHoro Bosayxa. | ew.php?id=2
rpsisHeHHocTM  aTtmo- | Knaccudukaums BbibpocoB. Cuctema koHTpons | 272
cepsl. 3a YypOBHEM 3arpsidHeHust aTmocdepsbl. [MocTbl

HabngeHns, X Buapl 1 NPUHLMMNbLI pa3MeLLEeHUs.

1.3 | 3arpsA3HeHue n
oxpaHa NpUpPoaHbIX
BOA
MpupogHble Boabl kak | MMHepanuaaums BoAbl U rMaBHble MOHbI. PacTBo-
NONMANCNEPCHbIE CU- | PEHHbIE Fa3bl B NPUPOAHbIX BoAax. buoreHHble
CTEMBI. BewectBa. MWKPOKOMMOHEHTbI M OpraHu4eckue

BELecTBa B NPUPOAHbLIX BOAAX.
Kputepum oueHkn ka- | Knaccmdukaumsa BMAOB U OCHOBHbLIX MCTOYHUKOB
yecTBa NPUPOAHbIX 3arpA3HeHns BoAaHbIX 06bekToB. Kpntepumn ouex-
BOA. KV Ka4yecTBa NPUPOLHbIX BOA.
2. llabopaTopHble paboTbl

2.2 | 3arpsi3HeHue u OnpegeneHne 3anbiNeHHOCTM aTMOCHEPHOro «O6pasoBa-
oxpaHa atmocdepbl | Bo3gyxa rpaBMMETPUYECKUM METOLOM. TeNbHbIA  MOp-

2.3 | 3arpssHeHue u BeneHme. VIHCTpYKTaX Mo TexHuke GesonacHo- | 1o «onex

P A Py TPOHHbIN  YHU-
OXpaHa NpPUpPOAHbIX | CTU. 3HAKOMCTBO C aHaNUTUYECKMMW MeToaamm BepcuTeT
BOA aHanusa npupoaHbIX BoA. 3akpenneHne TEXHWUKW | Bryy,.

TUTPOBaHUA.

OnpepeneHve opraHonenTUyeckux CBOWCTB BO-
Abl.

Onpegenenne pH 1 MuHepanu3auumn Boabl 3KC-
npecc-meTogamMu C NOMOLLbH NOPTaTUBHBIX MpK-
bopos.

OnpepneneHne KaTMOHOB KanbLUUS B BOAE TPWIO-
HOMETPUYECKUM METOOOM.

OnpegeneHne kKaTMOHOB MarHus (Mo pasHOCTW).
OnpegeneHne obLen XXeCTKOCTU BOAbl TPUITOHO-

Pexum pocty-
na:
https://edu.vsu
.ru/courselvie
w.php?id=227
2
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METPUYECKUM METOLOM.
Ne Peannsauus
n/n pasgena
HanmeHoBaHue pasne- ANCUUNIINHBbI C
1A ANCLMMNMHBI CopepxaHue pasgena AMCUnninHbl NOMOLLBIO OH-
naviH Kypca,
QYMK*
1. llekuuu (6 cemecTp)
1.4 | 3arpsAisHeHue nm | O6wume noHATMA K1 nokasatenun xumudeckoro | «O6pasosa-
OXpaHa no4B COCTOSIHUS MOYB. OCOBEHHOCTH MOYB Kak o6bekTa | TeMbHbIA nop-
nccnepoBanus. NogrotoBka NOYBEHHbLIX NMPO6 K Tan - «9nek-
TPOHHbLIA  YHK-
aHanmay. BepcuTeT
15 | BanoBbIin XUMUYe- | DNIEMEHTHbIA XMMUYECKMA aHanm3 noys. Cnoco- | BrY».
CKWUM aHanus noys Obl pa3noXXeHns NoYB. Pexum pocTy-
Yrnepoa B no4vsax. OpraHunyecknin yrnepog u Metoabl ero onpege- | na:
NEHUsI B OPraHN4YECKUX COEAMHEHMSAX https://edu.vsu
Kap6oHaTbl LenoyHo- | KapBoHaTbl  LLieNoYHO-3eMerNbHbIX MeTannoB B 'rUI%O%rZ‘i/;"Z%
3emMernbHbIX  MeTan- | Teepgon gase no4dsbl. Metogbl ndydeHus kapbo- \év'p pAd=
NnoB. HaTOB LLENOYHO-3EMENbHbIX METASOB
2. NabopaTopHble paboTbl
2.3 | 3arpsisHeHue n | OnpegenerHne kapboHatoB u rugpokapboHaToB | «O6pasosa-
oXpaHa MNPUPOAHLIX | TUTPUMETPUYECKUM METOLAOM. TenbHbI  Nop-
Bog OnpefeneHne XnopuaoB OGBLEMHbIM apreHTo- | Tan  «Onek-
METPUYECKUM METO/IOM. TPOHHbIN —yHI-
OnpeneneHme cynbhaToB B BOAE 06bEMHbIM 10~ Eer‘g,CMTeT
OOMEeTPUYECKNUM MeTOAOML Pe)K:;'M nocty-
OnpepneneHvie coeauHeHuii a3oTa KONopuMeTpu- | -
YeCKMM MeToAoM C nomoLlbio KOK-3. https://edu.vsu
OnpegeneHne xenesa obLIero KonopumeTpuye- | ru/courselvie
ckuMm MeTtogom ¢ nomoupio AKOTECTa. w.php?id=227
OnpegeneHve MOHOB TsXKenblX mMeTannos (Zn?, | 2
Cd?, Pb?*, Cu?") meToOooM BONbTaMeEPOMETPUM C
NoMoLLbK aHanusatopa TA-4.
2.4 | 3arpsAisHeHue 1 | PacyeT HaBeCcoK O NPUroTOBEHUS] NMOYBEHHbIX
oxpaHa no4s BbITshkeK. KoHTponbHas paboTta
OnpegeneHne cogepXaHusa yrrnepoga opraHude-
Cknx coeauHeHun no wmetogy W.B. Tiopu-
Ha.l paBMMeTprYecKoe onpeaeneHne kapboHaTos
MpurotoBneHne BOOHOW W CONIEBOW MOYBEHHbIX
BbITSDKEK U OMpedenieHne B HMX KaTMoHa aMMo-
HUS N HUTPATOB KOJTOPUMETPUYECKMM METOAOM
Onpegenenne nogsuxHoro cpoccopa B noysax
Ha ®3Ke metogom @.B. Yupukosa
13.2 Tembl (pa3gensbl) AUCLUUNIIUHBLI U BUAbI 3aHATUN
Buabl 3aHATUN (4acoB)
HavmeHoBaHue Tembl CamocTos-
Ne n/n (paspena) avcuunnuHel | JNekuun Mpaktu- | Nabopa-  \oo /oo | Sksamen | Beero
yeckune TOpPHbIE
pabota
11 AHanuTu4yeckue me-
TOAbl KOHTPONA 00b- 2 - - 20 22
€KTOB OKpyXKaroLien




cpeasb!

1.2 3arpsasHeHue u oxpa-
Ha atmocdepsbl

XapaktepucTtuka npuo-
PUTETHBIX 3arpsi3HUTE-
nemn aTtmocdepHoro
BO3gyxa

Kputepun oueHkn 3a-
rPA3HEHHOCTU aTtmo- 1 - - 25 26

chepbl.

1.3 3arpssHeHue n oxpa-
Ha NpUPOAHbLIX BOA

MpupoaHble BoAbl Kak
nonuancnepcHble cu- 2 - - 25 27
CTEMBI.

Kputepun oLeHKn Ka-
YyecTBa NPUPOOHbLIX 2 - 25 27
BOJ.

1.4 3arpsisHeHMe u oxpa-
Ha No4B

15 BanoBbin XumMuye-
CKWUM aHanus3 no4s

Yrnepoa B No4Bax. 1 32 33

KapboHaTbl  Leno4vHo-
3eMerbHbIX MeTansos.

M POMEXYyTO4HaA aTTe-

1 1
cTaums — aK3ameH (2). 8 8

WToro: 12 20 202 18 252

14. MeToguueckue yKkasaHusi Ansi 06y4aroLWwmxcsa N0 0CBOEHUIO AUCLIMMITUHbI

Heobxoanma perynsipHad paboTa C TEKCTOM KOHCMEKTOB MEeKUMW ONS MOHUMaHus u
OCBOEHMSI MaTepuarna npeaLwecTByowen n nocneayrowen nekuun. Mo ykasaHuio npenogasa-
Tensi HeobxoaMMO perynsapHO BbINOMHATbL AOMALUHWE 3ajaHue — pelleHne NpakTU4eckux 3a-
Aad, BbINOMHATb KOHTPOSbHbIE TECTbI B X04€ TEKyLLen atTectaumm.

lMpn NOAroTOBKE K NPOMEXYTOYHOM aTTecTaumm CTYAEHTbl U3yYatoT U KOHCNEKTUPYIOT pe-
KOMeHAyeMylo npernofasatenemMm y4yebHylo nuTepaTtypy No Temam NEeKUMOHHbIX 1 nabopatop-
HbIX 3aHATUIA, CAMOCTOATENBHO OCBAMBAOT MOHATUNHBLIN annapar.

MeTogudeckune pekomeHgaumMm No OpraHM3aumm CamoCcTosATENbHOM paboThl CTYAEHTOB:

. NCNONb30BaHNE 3NEKTPOHHbIX Y4€OHMKOB N PECYPCOB UHTEPHET;

MeToAMYECKME pa3paboTkn C NpuMepamMu pelleHnst TUNOBbIX 3a4ay B chepe OLEHKM KavyecTBa
aTtMocdepbl, MPUPOAHbIX BOA, U NOYBLI.

. MCNONb30BaHWE JULEH3NOHHOIO NPOrpaMMHOro obecnevyeHusa ana cratucTuye-
CKOro aHanmsa JaHHbIX N0 COCTOSHUIO OKpYXatoLLen cpeabl.

15. NMepeyeHb OCHOBHOW U OOMOJIHUTENILHOWN NUTEepaTypbl, PECYPCOB MHTEPHET,
HeobXoAUMbIX AN OCBOEHUSI AUCLMUMNIIUHbI

a) OCHOBHas nuTepaTtypa:

Ne

NcTouHMK
n/n

MeTogbl akonornyeckux mccrnegoBaHuin: ydebHoe nocobue ans By3oB [rpud PYMO

1 «Haykun o 3emney] / H.B. KaBepuHa, T.W. MNpoxopuHa, E.KO. MiBaHoBa, M.A. KneBuoBa,
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C.A. Kyponan, O.B. Knenukos, A.I'. MypaBbeB, A.H. Hukonbckasa, B.B. CuHerybosa. -
BopoHex: N3gatenbcTtBo «HayyHasa kHura», 2019. - 355 c.

MouBoBeaeHue : y4ebHUK Ons akagemudeckoro 6akanaespuaTa : [ona cTyd. Bbic. yyeb.
3aBefeHnn, oby4datoLmMxcst MO ecTecTBEHHOHay4. HanpasneHnunsam] / [K.L. Kasees n gp.] ;

2 ote. pea. K.LU. Kasees, C.N. KonecHnkoe .— 5-e n3g., nepepab. n gon. — Mockea :
KOpanTt, 2019 .— 426 c.
Konbuog, B. b. TeopeTnyeckmne OCHOBbI 3alLMUTbl OKpYKatoLWen cpeabl: y4ebHUK anga By-
3 308 : [16+] / B. b. Konbuos, O. B. KongpaTbeBa ; pea. B. b. Konbuos. — Mocksa : lNpo-

meTten, 2018. — 734 c. : cxem.,, Tabn. — Pexum poctyna: no noanucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=483194

6) gononHUTENbHas nuTeparypa:

Ne
n/n

NcTouHUK

1

AHTpoOMoreHHble NoO4BbI : y4ebHOe nocobue ans 6akanaBpuarta u maructpatypsl : [ans
cTyA., obyyarowmxca no cneuynanbHOCTM K HanpasneHuto "lMouysoBenenne"] / M. le-
pacumoBa [n ap.] .— 2-e n3g., ucnp. n gon. — Mockea : KOpant, 2019 .— 236 c.

MpoxopuHa T. L. TpakTtukym no Kypcy «3konormdeckas rmgpoxumunsay [/ T.A. TNpoxo-
puHa. — BopoHex : N3a-Bo BopoHex. yH-Ta, 4.1, 2006. — 28 c.

MeToaunyeckne ykasaHusi kK nabopaTopHOMY NpPakTUKyMy Mo Kypcy "Okonornyeckas
rmgpoxumuna" : Onsa crtyg. 4 K. o/o / BopoHex. roc. yH-T. Kad. reoakonormm n MOHUTO-
puHra okpyxatowen cpegpl; Coct. T. U. 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 1 cpeactBa KOHTPONSA OKpY»KatoLLen cpeabl : y4ebHoe nocobue :
[16+] /. E. Hop ; OMCKui rocygapCTBEHHbIN TEXHUYECKUIA yHUBepCUTET. — OMCK :
Omckuii rocyaapCTBEHHbIV TexHu4eckun yHusepeutet (OmMITY), 2019. — 83 ¢. : vn.,
cxeM. — Pexknm goctyna: no nognucke. —

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

'pomosg, H. B. AHanuTrnyeckas xummsi n OUsMKo-XMMMYeCcKkne MeToabl aHanusa: coop-
HWK 3aga4 C OCHOBaMu TeOpUM 1 NpUMepamun peLleHnin : yuebHoe nocobue : [16+] /

H. B. N'pomos, O. I. TapaH ; HoBocnbupckuin rocyaapCTBEHHbIN TEXHUYECKUA YHUBEP-
cuteT. — HoBocmbupck : HoBocnbupckuin rocygapCTBEHHbIN TEXHUYECKUA YHUBEPCU-
TeT, 2018. — 112 c. : vin., Tabn., rpad. — Pexnm goctyna: no nognucke. —

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

B) MHGOPMaLMOHHbIE 3NTIEKTPOHHO-00pa3oBaTenbHbIE pecypchl (ouunanbHblie pecyp-
Cbl UHTEPHET)™:

Ne n/n Pecypc
1 ONEKTPOHHbBIA KypC NO AUCLMNINHE Ha nopTane «3MneKTPOHHbIN yHuBepcuteT BIY» —

Pexwum goctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=4025
ONEeKTPOHHBbIV Kypc no ancumnnuHe «OxpaHa okpyxatoLlen cpedbl» Ha nopTane

2 «ONeKTPOHHbIN yHUBepcuTeT BIY» — Pexxum goctyna: no noanucke. —
https://edu.vsu.ru/course/view.php?id=4671
OnNeKTPOHHO-bMbnMoTevHasa cuctema "YHuBepcuteTckas bubnuorteka

3 H n . H 1
online", http://biblioclub.ru/
OneKkTpoHHO-6ubnunotevHas cuctema "KoHcynbTaHT cTygeHTa",

4 : .
http://www.studmedlib.ru

5 ONeKTpoHHO-bmbnmoTevHas cuctema "flaHb"https://e.lanbook.com/

6 HaumoHanbHbIn undgposon pecypc "PYKOHT"http://rucont.ru

16. MepeyeHb y4yebHO-mMeTOAMUYECKOrO OobecnevyeHMss Ansi CaMOCTOATENbLHOWU pa-

60ThI

Ne

NcTouHMK



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
https://edu.vsu.ru/course/view.php?id=4025

n/n

Meawnko-akonormnyeckun atnac BopoHexckon obnactu [OneKTpoHHbIN pecypc] : MOHO-
rpachusa / C. A. Kyponan, T.W. MNMpoxopwuHa, M. A. Knesuoga, IN. M. Bunorpagos, H. B.
KasepuHa, C. A. EnpuHues, J1. O. Cepega, A. E. Ckocaps, W. B. MNonoea, O. B. Knenu-
1 koB, 0. N. CténkuH, H. M. Mamuuk, . B. KonHeT, E. M. CTyaeHukuHa, 0. C. Kanawwu-
HUKOB .— BopoHex : BopoHexckun rocygapctBeHHbIn yHuBepcuteT, 2019 .— (CosgaH
npu dmnHaHcoBon nogaepxke Pycckoro reorpadunyeckoro obuiecrtsea)
URL.:http://www.geogr.vsu.ru/atlas.htm

MOHUTOPUHI 1 MeToAbl KOHTPONS OKpYyXatowen cpeapl.: YuebHoe nocobwue / lMog pea.
KO.A. AdaHnackes, C.A. PomuH. - M.: U3g-so MHIITY, 2001 — 335 c.

Jlypbe FO.HO. AHanutnueckasi Xummsi NMPOMBbILLSIEHHBIX CTOYHbIX Bog / KO.KO. Jlypbe. —
M.: Xumusa, 1944 — 447 c.

Opmos I.C. Xumus mous: yuebnuk / [I.C. Opnos, JL.K. CagoBaukoBa, H.I1. CyxaHoBa. — M. :
4 Beicm. mk., 2005. — 557 c.

17. UHdbopmaLmnOHHbIE TEXHONMOIMKU, UCNoNb3yeMble Ansa peanusauuum y4ebGHoOMU
OUCUMNIINHBI, BKIlOYasi nporpamMMmHoe obGecnevyeHne U UHGpOPMaLMOHHO-
CrpaBoOYHble CUCTEeMbI (MpU HEO6XO0AMMOCTH)

Mporpamma Kypca peanusyeTcs ¢ NpUMMeHEeHNeM ANCTaHLUNOHHbIX TEXHOMNOMMIN Ha

nnatcopme «O6pasoBaTenbHbIN NopTan «QNEKTPOHHbINA YHMBEpPCUTET BIY».

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

18. MaTepumanbHO-TEXHUYECKOE obecneyeHne AUCLUNIUHbI:
cepeep (HP 768729-421 ML310eGen8v2 E3-1241v3, nuueH3HOHHOE MPpOrpaMMHOE obecrede-

Hue: Microsoft WinSvrCal, WinSvrExtConn,l WinSvrStd, Microsoft Win8, Dr.Web, MS Office
2013, mporpammsl cepun «IKOJIOT», STADIA 8.0), 13 nepcoHanbHbIX KOMIBIOTEPOB C MOHHU-
topamu (HP EliteDesk 800 G1, monutop 21.5 "LED LCD Samsung”), Tenesusop LED LG
49LB620V 49", Ckanep Epson Perfection V37 A4, M®V nazepnoe HP, mpuntep HP
LaserJetPro, mynsrumenua-npoexrop Epson, Hoyr6yk HP

19. OueHo4HbIe cpeacTBa AN NPOBeAeHUA TeKyLLen U NPOMEXYTOYHOM aTTecTa-
umu

MopsOoK OLEHKM OCBOEHUS obydatowmmucs y4ebGHOro matepuana onpegensieTcsi co-
[lepXXaHneM creayoLmnx pasaenos ANCUMNINHGI

WHgukatop
Ne | HammeHoBaHue pas- Komne-
OOCTVDKEHNS OueHouYHble cpeacTBa
n/n Aena gucumniuHbl TeHUMs
KOMNEeTEHUUN
AHanuTtudeckne me-
1 | TOAbl KOHTPONA O6L-| 5y o OMK-3.1 TecToBbIN ONPOC
EKTOB  OKpyKatoLLlen
cpeabl
3arpsasHeHne n oxpa- OrK-3.1
2 | ua atmocdepb! OfK-3 OlK-3.2 Sapav
3 3arpssHeHue n oxpa- OnK-6 OriK-6.1
Ha NPUPOAHbIX BOA OlK-6.2 TecToBbIN ONpoOC
3arpsisHeHMe n oxpa- OrlK-3.1
4 | ha nous OfK-3 OlK-3.2 3apaun
5 | BanoBbIn Xmunyeckui OrlK-3 OriK-3.1



https://mail.rambler.ru/m/redirect?url=http%3A//www.geogr.vsu.ru/atlas.htm&hash=542431b4f0c286f76a064fac6c297a6f
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NHankaTo
Ne | HammeHoBaHue pas- Komne- A P
JOCTUXKEHUS OueHouHble cpeacTBa
n/n Jena gucumnimvHebl TeHums
KoMneTeHummn
aHann3 noys OrK-3.2 Acce
MNokasatenn n meTo- 3apayu
Obl OLLEHKN KUCIOTHO- Ol1K-6.1
6 - Or1K-6
OCHOBHbIX CBOWCTB Ol1K-6.2
NMOYBbI.
lMpomexyToyHaa aTTectaums
dopmMa KOHTpOnsi — 3K3aMeH

20. TunoBble OLEHOYHble CpeAcTBa U MeToAuYecKue Martepuanbl, onpegensio-
lWme npoueaypbl OLeHUBaHUSA

20.1. TeKywWwmMn KOHTPOJIb YCNeBaeMoCTH

KoHTponb ycneBaeMoCcTu MO OUCUMMIIMHE OCYLLECTBASIETCA C MOMOLLBbIO CreayroLmnX
OLIEHOYHbIX CPEACTB:

Koa v HaumeHoBaHue komneteHuuu: OMNK 3- CnocobeH npumeHsATL 0a30BbLIe METOADI
3KOSTOrMYEeCKNX NccnegoBaHnin ansa peweHuns 3agad npodeccmoHanbHOW 4eATENbHOCTH.

TecToBble BON pPoOChbI:

1. YKkaxume K KakOMy U3 aHa/lumu4yecKkux mMemodo8 aHasu3a OMHOCSAMCS MepeducieHHbIe
MemoObl «MoMeHUUoOMempusi, KyJIOHOMEmPpPUsi, 80JIbmamMrnepoMempusi, KOHOYKMOMEMPUS,
371€KMPOnuU3»:

a. Xnmudeckue

6. Cnektpockonuyeckme

B. dneKTpoxumm4yeckue

r. Xpomartorpaduieckume

2. Kak Hasbieaemcsi aHanus numeeeoli 800bl, Xxapakmepusyowuli ee 3rnudemMuosioaudecKyro
b6e3onacHocmeb:

a. OpraHonenTn4eckni

6. Xumundeckui

B. Mukpobuonornyeckum

r. BusyanbHbin

3. MosbiweHue memnepamypbl MPU3EMHO20 CII0S amMOCEepPb! U3-3a Y8e/IUYEHUSs 8 HEM
colepxaHusi yareKucrio20 2a3a U HeKomopbix Opyaux 2a308 rosly4usio Ha3eaHue:

A. napHukoBbIn 3chchekT
B. aHTponoreHHbIV cTpecc
B. sHepreTnyeckui kpusmnc

4. AmmMmocgbepa 3awuwaem xueble op2aHU3Mbl, Hacessouwue noeepxHocmae rniaHemsl, om
go3delicmeausi:

A. BbICOKMX KOHLIEHTpaLnii OKCMOoB a3oTa

B. BbIGPOCOB NPOMBILLMEHHBIX NPEeAnpPUATUIA

B. xecTkoro ynbTpaduoneToBoro usny4yeHus

5. OcHo8Has rnpuYyuHa obpasosaHus U 8binadeHusi KUCITOMHbIX 0CaOKO8:
A. Hanuuue oKcuAOB cepbl, OKCUAOB yrrepoaa u asoTa

B. Hanuuue XNopuaoB, OKCUAOB CEPbI, aMMUaKka

B. Hanuyue MOHOB KanbLUs, OKCUAOB a3oTa

6. ObbIyHas doxodesasi 6o0a umeem:
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A. cnaboLuenoYHyto peakumo
B. HenTpanbHylO peakumo
B. cnabokucnyro peakuuro

B kakux eduHUUax U3Mepsiemcsi XXeCmKoCmb rpuUpoOHbIX 800:

MMonb/n
Mr/n
r-oKB/n

wo» N

8. Okpacka cmoyHbIXx 800, 3mMO roKasamerib:
A. XuMmnyeckmin

B. dhuanyeckuin

B. opraHonenTnyeckuin

9. Kak Hasbigaemcss 00uH u3 8udo8 3a2psi3HEHUS MPUPOOHbIX 800, C853aHHbIX CO cbpocom
«YC/I0BHO-4UCMbIX» CMOYHbIX 800, 8 pe3ysibmame 4Yeeo rnosbiwaemcsi buonoaudyeckasi rnpo-
OyKkmugHocmb 8000EMa U ycunueaemcs €20 ugemeHue.

A. xumnyeckoe

Bb. TennoBsoe

B. 6uonornyeckoe

10. .Kakol u3 nepeyucrieHHbIX eapuaHmo8 yKasbigaem Ha mo, 4mo 8 800e cOOepKUMmcs MHO-
20 op2aHu4ecKux seuwjecme u Habnodaemcs ee bUOI02UHECKOE 3a2ps3HEHUE:

A. yem 6onble BenuuuHbl BINK n XIMK n meHble konuyecTBO pacTtBopeHHoro O;

B. yem meHbLe BennumHbl BINK n XIMK 1 6onblie konnyectso pactBopeHHoro Oz

B. yem meHbLie BenuunHbl BINK 1 XIMK 1 meHbLle KonnyecTtBo pacTBOpeHHoro O:

3apava 1.
YcnoBue: [Insa onpegeneHns KUCNOTHOCTM NOYBbI UCNOMb3YIOT COMEBYO NMOYBEHHYIO BbITSKKY,
ANS NPUroTOBIEHNS KOTOPOM Heobxoaum pacTBOp  COMKM XJlopucToro kanusa. PaccuuTatb
HaBecky conu ans npurotoenenus 500 mn 1 M p-pa KCl
PeweHue:
1) M (KCl)= Mon. Macca = (39,1+35,5) = 74,6 r-monb KCI

2)74,6 rKCI—1Mp-p

3) 74,6 r KCI — 1000 mn p-pa

XrKCl -500 mnp-pa X =37,3rKCI

Omeem: HaBecka conu (KCl) pasHa 37,3 1

3apava 2. [na oueHkM KayecTBa OOBLEKTOB OKpyXatoLen cpeabl HEOOXOAMMO He TOSbKO
3HaTb METOAblI aHaNUTUYECKOro aHanuaa, Ho BriageTb 3fIEMEHTapPHLIMU OCHOBaMM OBLLEN U He-
OpraHMYeckon XMMun, B TOM Yncrie 3HaTb popmMyrbl OCHOBHbLIX XMMUYECKUX COEOUHEHUN.
3adaHue: [JaHbl hopMyIibl BELLECTB:
K|, HCl, CH3COOH, NaOH, CI’(OH):;, A|2(804)3, NaHC03, KzCOg, H3PO4, KMnO4, chr207,
H2SiOs, SO2, NO, KoNaPO4, NH4Cl, CuSOa, H.S, H.CO3, Mg(OH)CI, Ca(OH)2, Ks[Fe(CN)g],
SiO2, N2Os.
YKaXnte OCHOBHOCTb KMCIOT HaWAEHHbIX B NepeYHe BELECTB 1 AanTe UX Ha3BaHWS.
Omeem:
OdHoocHosHas: HCI — xnopuctoBogopoaHas (consiHas) KucroTa
CH3COOH — ykcycHas kucnorta
LsyxocHosHas: H,SiO3 — KpeMHueBas kucrorta
H.S — cepoBogopogHas kucrnorta
H>COs — yronbHas kucnota
TpexocHosHas: HsPO4— dhocdopHas kucnoTa

Acce 1.
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B panoHax cTpaHbl, rae paboTaloT LeMeHTHble 3aBoAbl, B paguyce 30-Tu KM Nfoxo pac-
TYT U faxe rmOHYT pacTeHusi, 0CO6eHHO B oTcyTcTBMe Aoxaen. Kak MOXHO OOBACHUTbL
NPUYMHY rMGenu pacteHun?

Bo3MOoxHbIl 8apuaHm omeema.

LlemeHTHble 3aBOAbl OTHOCATCA K MOLLHbLIM @HTPOMNOreHHbIM UCTOYHMKAM MOCTYMMEHMS MNbifn B
OKpyxatoLuyto cpeqy. B pesynbtate paboTbl Ha LEMEHTHOM 3aBoAe NPOUCXOAMUT BblIGpoc 60mb-
LLIOro KONMMYecTBa Nblfn, MUKPOCKOMMYECKME YACTUYKM KOTOPOWM OCEAA0T Ha NINCTbAX PacTEeHNs,
MOKPbIBas MX NOBEPXHOCTb TOHKMM CrioeM. M3-3a 3Toro npospadHasi Koxuua nnacTMHOK NUCTb-
€B CTaHOBUTCA MYTHOW, CKBO3b HEe HayMHaeT MnoxX0 nocTynaTb COfHeuYHbi cBeT. CooTBeT-
CTBEHHO, M Mpouecc POTOCUHTE3a B pacTEHMAX, KOTOpble pacTyT BONN3M LEMEHTHOrO 3aBoaa,
3ameansaeTcs, NPoncxoanT MEHee akTUBHO.

Koa n HanmeHoBaHue komneTeHumun: ONK6 - enadeHue 3HaHusMu OCHO8 rpupodo-
r10/1b308aHUsI, 9KOHOMUKU Mpupodonosib308aHuUs], ycmou4yueoeo pas3eumusi, OUEHKU 8030el-
cmeusi Ha OKpyXarouwyto cpedy, npasosbiXx OCHO8 MPUPOOONOIb308aHUST U OXpaHbl OKPY»Karo-
wel cpedbi

TecToBble BON pocChbl:

. CodeprxaHue yenekucrozo 2a3a (CO,) 8 npupodHbIx so0ax eapbupyemcsi 8 duana3oHe:

1
A. ot 0 0o 14 mr/n

Bb. ot pecatbix gonen mr 8 1 n go 100 mr/n

B. ot pecartbix gonen Mmr B 1 n 4o 3 - 4 Tbic. Mr/n

2. Codep:xkaHue pacmeopeHHO20 Kucsiopoda 8 rnpupodHbIx sodax eapbupyemcsi 8 OuarasoHe:
A. ot 0 g0 10 mr/n

B. ot 0 no 14 mr/n

B. ot 0 go 16 mr/n

3. Kak Hasbieaemcs aHanu3 numeegol 800bl, Xxapakmepu3yrouwul ee 3nudemMuorioaudecKyto
b6e3onacHocme.

A. opraHonenTn4eckum

Bb. xumnueckuin

B. Mukpobuonornyeckum

4. [lns npecHbIX 800 ar1aeHbIe UOHbI pacronazaromcs e credyrouwul pso:

A. Ca?*> Mg? > Na"+K*'; HCO; >SO; >CI~
B. Na*'+K*'>Mg* >Ca*; Cl~>S0; >HCO;
B. Mg?* > Ca?> Na* + K" ; SO; > HCO; >CI~

5. K 6uoeceHHbIM 8ewecmeam He OMHOCSMCS:

A) coeaunHenus kpemHusi (HSiOs, SiOs?);

B) coeanHeHus cepbl (HS , S)

B) coeanHeHust xxenesa (Fe?*, Fe®*") n HekoTopble MUKPOINEMEHTDI.

6.. EcmecmeeHHas okuciisemMocme 800bI 8bipaxaemcs 6 credyrowux eduHuyax UsMepeHuUs:
A. vr O/n

B. wmrO./n

B. mr/n

7. K gousuyeckum cbakmopam, obycriaenusarouum camMooyuweHue 8000emMo8, OmMHOCAMCs
rpouecchsl «pa3basrieHusi, pacmeopeHuUs U rnepemMewiusaHusi» nocmynarouux 3a2psisHeHud.
[ns kako2o 800HO20 06BeKMa smu rpouecchl UMetom repe8ocmerneHHoe 3Ha4yeHue:

A. BogoxpaHunuLie

b. peka

B. o3epo
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8. Kakoe seujecmso o6paayemCﬂ 8 rio4yee 8 pe3yribmame ripouyecca pas3/ioXxeHus
OpecaHU4YecKux eeuwecme KopHeeblX oCmamkKoe pacmeHuU U MOYGEHHbIX KUBOMHbIX ?

A. canponenb;
B. cnaHupl;
B. muuenun;
I. rymyc.

9. Kakoli us MuHeparsios si8risiemcsi UCXOO0HbIM CbipbeM 0111 npou3eoocmea KasiuliHbix yoobpe-
HUU?

A. Anatut

b. Honomwut

B. Cugeput

. CUNbLBUHUT

10. B 6onbwuHcmee obriacmet LlenmparnbsHol Poccuu peaucmpupyemcsi noebileHHasi
kucriomHocme noys ( pH meHee 5,5). Ymobel npubnu3ume nokasamesib KUC/TI0MHOCMU 1048bI
Kk HedmparnesHomy ( pH okono 7,0 ), cnedyem eHocumeb 8 ro4yey:

aMMUaYHy0 CenuTpy;
cynepdocgar;

HUTPOMOCKY;

raweHyro M3BecTb Unu men.

oo >

3apava 1.
YcnoBue: B pesynbTtate xummuyeckoro aHanuaa npobbl Bogbl, 0ToO6paHHON 13 p. YcMaHb, ycTa-
HOBMNEHO, YTO haKkTUyeckas KoHUeHTpaumsa cynbdaToB coctasndget 150 mr/n. CoenanTte BbiBO4
O COOTBETCTBUM JAHHOrO nokasaTtensd TpebyeMbiM HopMaTuBam.
PeweHue: V3 cnpaBoOYHbIX AaHHbIX N3BECTHO, YTO
MAOK (cynbdatel) < 500 mMr/n gns Bog, XO35MCTBEHHO-NUTLEBOrO Ha3HaveHus (8000MpPo8odHas,
KoroOe3Hasi, CK8a)KuHa, UCMOYHUK, POOHUK U Op.)
MAK (cynbgatel) < 100 mr/n ansa Bog pbibOX035MCTBEHHOIO HasHavyeHusi (8odoxpaHunuuwe, pe-
Ka, 03epo, rnpyd u dp.).
OObeKkToM nccnenoBaHusa ABNSETCS peyHas 8oda, credoBaTeNnbHO, PaKTUYECKYD KOHLUEHTpa-
uuio cynbcaTtoB CpaBHMBAEM C HOpMaMW ONst BOA pblOOXO3ANCTBEHHOIO HasHayeHus. Haxo-
AUM KpaTHOCTb npesbiweHna MAK:
Coarr (SO472) / NOK(SO42) = 150/100 = 1,5 pasza.
Omeem: B uccnegyemon npobe BoApbl CynbaTt-noHbl NpesbIwaoT HopMy B 1,5 pasa

3apava 2.

M3 pekun butior oTobpaHa paszoBasa npoba Bogbl. Heob6xoaMmMo nNpoBECTU XMMUYECKUIA aHanns m
onpegenuTb CoAepXXaHue OCHOBHbIX NMoKasaTernien: B3BelLUEeHHble BellecTBa, pH, obuwias xect-
KOCTb, MWHepanusauusi, kaTuoH Kanbuus (Ca?*), katmoH MmarHusa (Mg?*), rugpokapGoHaTbl
(HCOs"), cynbdaTtsl (SO4%), xnopuasbl (CI), xeneso obuiee (Feosw), HUTpaThl (NO3’) 1 MmapraHel,
(Mn?*). 3anonHuTe Tabnuuy - KakKMmMu U3 NPUBEAEHHbIX METOA0B MOXHO ONpeaenuTb nepeymnc-
NEHHbIE KOMMOHEHTbI.

Memod aHanu3a Onpedensiembie KOMIOHEHMbI

KOMMJieKCOHOMeTpun4eckoe TuTpoBaHune

KOMMJ1IEKCOHOMEeTpn4eckoe TuTpoBaHne

aungnmeTpumnyeckoe TuTpoBaHmne

BOMbTaMNePOMETPUYECKUI

NOTEHUNOMETPUYECKUI

KONOPUMETPUYECKUIA

KONIOPUMETPUYECKUIA

pacyeTHbIN

KOHOYKTOMETPUYECKUN

00 BbEMHbBIV NOAOMETPUYECKNI
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00 BbEMHbBIV apreHTOMETPUYECKII
BECOBOW
PeweHue:

Memo0 aHanusa OrnipederisieMble KOMIOHEHMbI
KOMMNJIEKCOHOMETPUYECKOE TUTPOBAHME O6Las XKeCcTKoCTb
KOMMNJIEKCOHOMETPUYECKOE TUTPOBAHME KaTnoH Kanbumsa (Ca 2*)
aungmumeTpuyYeckoe TUTpoBaHme rmgpokap6oHatbl (HCO3Y)
BONbTaMNePOMETPUHECKNI mapraHey (Mn?*)
NOTEHUNOMETPUYECKUI pH
KONOPUMETPUYECKNN xeneso obuwee (Feosw)
KONopUMETPUYECKUI HuTpaThl (NO3)
pacyeTHbIN kaTMoH marHus (Mg?)
KOHOYKTOMETPUYECKUN MUHepanusaums
0OBbEMHbBIV NOQOMETPUYECKNI cynbdatsl (SO4%)

00 BbEMHbBIV apreHTOMETPUYECKIN xnopuasbl (CIY)

BECOBOM B3BELLEHHbIE BELLECTBA

Acce 1:

MpuBeguTe knaccuduKauuilo aHaNMTUYECKUX MEeTOAO0B aHanM3sa o6 bLeKTOB OKpyXKatoLen
cpeabl?

Bo3mOoXHbIlU 8apuaHm omeema.
AHanuTMyecKkTe MeToabl aHanuM3a NPUPOAHLIX BOA4 AENATCA Ha ABa BMAaA:
1. Xumun4eckue (unu Knaccudeckue):
A) rpaBuMeTpUYECKME;
B) TuTpnmeTpuyeckne
2. ®3nKo-xuMmmnyeckue (usru UHCMpPYMeHmMarsnbHbIE):
1.9nekmpoxumuyeckue:
a) NoTeHUnomeTpus ;
0) KoHOYKTOMETPUS;
B) BonbTamnepomeTtpus (BAM);
r) KyTOHOMETpPUS;
0) 3NeKTponus .
2. CnekmparnbHble u Opyaue onmu4ecKue:
A) MeToq, HEMTPOHHO-aKTUBALMOHHOIO aHanu3a;
B) meTo4 3MUCCMOHHOM aTOMHOM CNEKTPOCKONNN;
B) atomHOo-abcopbumoHHas CnekTpocKonus;
") MeToObl MONEKYNAPHON CNEKTPOCKOMNNN:
- MHgpaKpacHas CNeKTPOCKONUS;
- boTOMETPUSA 1 CNEKTPODOTOMETPUS;
- NMIOMUHECLEHLNS.
3. Xpomamoepaguyeckue:
A) MeTop, ra3oBoN 1 rasoXxnaKoCTHOW XxpomaTtorpaduu;
B) meToq XnOKoCTHOM pacnpeaennTesnibHOW, TOHKOCTOMHOW, MOHOODMEHHOW U Ap. BUAOB XpO-
mMartorpadoum .

20.2. NMpomexyTo4yHana aTTectauums

[nsa oueHnBaHus pe3ynbTaToB 0by4YeHUs Ha 3a4eTe U AK3aMEHE NCMNOSb3YHTCH creyrowme
KpUTepuu:
- BflageHne NoHATUNHBIM annapaTomM AaHHOW 0bnacTu Hayku (TeopeTU4ecKMMmn OCHoBaMKn aHa-
NUTUYECKNX METOLOB KOHTPOSIS OKpYXKatoLLen cpeapl);
- CNOCOBHOCTb  WAMCTpUPOBaTb OTBET MpuMepamu, QakTamy, AaHHbIMU  HaYYHbIX
nccregoBaHui;
- NPUMEHSATb TEOPETUYECKNE 3HAHUA ONSA PeELUeHUs MPaKTUYEeCKUX 3agady B cdepe OLEHKU
YPOBHS 3arpsisHeHnsa atmocdepbl, NPUPOAHbLIX BOA U MOYBHI.




14

Teopemu4eckue eonpochkl K 3k3aMeHy (5 cemecmp):

1.Knaccundpukauyms aHanuTUYecknx MeToaoB aHanm3a NpupoaHbIX BOA.

2. Knaccudumkaumnsa Xxmmmyecknx MeTogoB aHanmsa.

3. Knaccudumkaums n xapakrepmctmka msnko-XmMMmn4ecknx MeToaoB aHanmaa

4. XapaKTepuCcTuka NpMopuUTETHLIX 3arps3HAIOLLNX BellecTBa B atmMocdepe (TBepable YacTuubl,
rasoobpasHbie)

5. ECTeCTBEHHbIE M aHTPOMOreHHbIE MCTOYHUKW 3arpsisHeEHNa aTMocdepbl.

6. CtaumoHapHble 1 nepeaBMKHbIE MCTOYHUKN 3arpsi3HEHNS aTMocdepbl.

7. OpraH1M3oBaHHbIE U HEOPraHN30BaHHbIE UCTOYHWKN 3arpsi3HEHNSs aTMOocdepbl.

8. MNocTbl HabnAeHNA 3a COCTOSIHMEM aTMOCEPbI, UX BUAbI U NPUHLMUMNbI pa3MeLLeHns

9. Knaccudpmkaums nporpaMmm HabnoaeHNn Ha CTaLMOHapHbIX NOCTax.

10. NMpogomkmTenbHOCTL 0T6opa Npob npu onpeaeneHun pasoBon U CPeaHECYTOUYHOM KOHLIEH-
Tpauun 3B B aTmMocdepe.

11.Cnctema MmeponpudaTuiA Mo 3awmTe aTtMocdepbl OT 3arpsi3HEHMS

12. MuHepanuaaumsa NpUpogHbIX BOA, U rMaBHbIe NOHbI (MAKPOKOMIMOHEHTHI).

13. PacTBopeHHble rasbl B NpUpogHbiX Bogax. NMoHATME « anfnOXTOHHbIE» N «aBTOXTOHHbIE» ra-
3bl, MICTOYHUKN MX NOCTYMJIEHNSA B BOQOEMbI.

14. BroreHHble BewecTBa B NpupoaHbix Bogax. OCHOBHbIE NPOLLECCHI KpYroBopoTa OMOreHHbIX
31EMEHTOB B BOAeE.

15. OpraHuyeckue BellecTBa B NpMpoaHbixX Bogax. Metoabl nx onpegenenus. MNMoxaTtue o IO,
BO, XTK, BIK.

16. MMKPOKOMMOHEHTBI B NPUPOAHLIX BoAax. ICTOYHMKN UX MNOCTYNSIEHUS U 3HAYEHME B XXU3HE-
AEeATENbHOCTU XUBbIX OPraHn3MoB. EanMHMLbBI U3MepeHus.

17. OCHOBHbIE UCTOYHUKN 3arpsA3HEHNSI NPUPOAHLIX BOA

18. Knaccudmkaumnsa oCHOBHbIX BUAOB 3arpsa3HEeHUs NpUpoaHbIX BOA.

19. OueHka kadecTBa NUTLEBOW BOAbI.

20.0ueHka kadecTBa NPUPOAHBIX BOA PbIBOX03ANCTBEHHOIO HA3HAYEHMS.

21. MNpoueccbl CaMOOUMLLIEHNS NPUPOAHBLIX BOA.

22. MeponpusiTisi N0 oxpaHe NOBEPXHOCTHLIX W NOA3EMHbIX BOA,.

Teopemuyeckue eonpockl K ak3aMeHy (6 cemecTp):

1. YUTto nsyvaet «Xumudeckmn aHanuns noys»? Liens v 3agaym XAll.

2. OcobeHHOoCTN NoYBbI Kak 0ObeKTa XMMUYECKOro nccneaoBaHus.

3. MeToabl namepeHusa B XAll.

4.BanoBbli XUMUYECKMI aHanNu3 noysB (onpeaeneHve, rae NpUMEHSIETCs, Ha3HayYeHune, Kakve
nokasartenu onpegensaTcs).

5. Cnocobbl pa3noXeHns rnouB.

6. Yrnepog B nouysax. OpraHudeckuin yrnepogd (cneundundecknin n Hecneumuyeckun rymyc,
coctas u ctpoeHue K n ©K).

7. KapboHaThbl LWeno4yHo-3eMenbHbIX MeTanoB B NoYBax (KAakMMuM MMHepanamu npeactasneHsbl,
nx %-Hoe copepxaHue B MO4YBax, KAa4eCTBEHHbIE peakuum no Mx OBHapyXeHuIo, Ha Kakue
CBOWNCTBA MOYB BNUSAIOT U Kakme CBOMCTBA NOYB ONpeaensioT).

8. MeToabl onpeaeneHns kapboHaToB.

9. Knaccudpumkaums ¢opm cB43m Bnarn ¢ Matepuarnom.

10. Bugbl NOYBEHHbIX BbITSXEK. Kakme xapakTepuCTUKM NOYB MOXHO MO HUM onpeaennts. Me-
TOAMKA NPUrOTOBMEHUS BbITSKEK.

11. Knaccudukauma muHepanbHbix yaobpeHuin. OCHOBHbIE MUHeEparbHble yaobpeHus (dopmy-
nbl N Ha3BaHUSA).

12. Ponb MnHepanbHbix yaobpeHun. N3bbitok N, P 1 K ygobperuin. OnpegeneHve obecneyeH-
HOCTW NOYB OCHOBHbLIMW NUTATENbHLIMU BELLECTBAMM.

13. MornotuTteneHas cnocobHocTb noys (MCIT). Buab! MNCI1.

14. Knaccudmkaumsa nouBeHHbIX konnouaos no coctasy. MoHaTtue MMK, aumaongos, 6a3ongos,
amdonnTonaos.

15. TOHSATME KMCMOTHOCTb M LWENOYHOCTb. Buabl KNCNOTHOCTU (MX (PM3NYECKMI CMbICI U CMOCO-
Obl onpefenexns).

16. O6bMeHHasi KUCNOTHOCTb (POPMYNMPOBKA, CXeMa NMpoLecca, BIIMSHMUE Ha NOYBY).
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17. rVI,EI,pOJ'IVITI/I‘-IeCKaFl KUCITOTHOCTb (CbOpMyJ'IVIpOBKa, CXeMa npouecca, BriMdHNUE Ha I'IO‘-IBy).
18. Knaccmcbmxau,m;l aHaJIMTU4ECKNX METOO0B aHalinM3a NO4YBEHHbLIX BbITAXEK.

NMPUMEP KUM 1
1. MeTtogbl nsmepeHusa s XAl
2. MeTogbl onpegenexHuns kapboHaToB
3. PacuyetHas 3apava

NMPUMEP KUM 2

1. Knaccudgukaums chopm CBsi3M Bnarv ¢ maTepuarnom.

2. TloHATWE KMCNOTHOCTb U WEenoYHOCTb. Buabl KNCNOTHOCTM (MX (OU3NYECKMIA CMbICTT U
cnocobbl onpegenexns).

3. PacyetHas 3apava

Kpumepuu ouyeHueaHuss omeemoae:

OTnunyHo
nyGokoe 3HaHWE U NOHUMaHWe npegMeTa, B TOM Yucre TEPMUHOMOMMM U OCHOBHbIX MOHS-
TUI; TEOPETMYECKMX 3aKOHOMEPHOCTEN; (PaKTUYECKMX AaHHbIX; yAernbHbIN BEC OWNMOOK npu
KOHTpONbHOM onpoce — He 6onee 10% .
Xopouwo
Xopollee 3HaHMe M NoHMMaHue npegMeTa, B TOM YMcine TEPMUHONOMMM U TeopeTnye-
CKUX MOHATWIA; TPaMOTHbIA OTBET Ha 3K3ameHe 6e3 NpuHUMNuanbHbIX OWnOOK; yaenbHbIA BEC
owmnboK Npu KOHTporbHoM onpoce oT 11 0o 35%.
YpoBneTBOpuUTesibHO
MoHMMaHue B LLeNOM TEPMWUHOSOMMM N TEOPETUYECKNX 3aKOHOMEPHOCTEN; CyLLECTBEH-
Hble OLWMOKN MPU N3NOXEHUM (PaKTUYECKOTrO MaTepuarna; He4OCTaTO4YHO JTIOTUYHBIN U apryMeH-
TMPOBAHHbIN OTBET HA 3K3aMeHe; YAenbHbI BeC OWMNBOK Npu KOHTPONbHOM onpoce oT 36 Ao
60%.
HeynoBneTtBopuTenbHO
Cnaboe n HegoCTaTOYHOE 3HAHWE TEPMMHOMOMMN U (PAKTUYECKMX AaHHbIX, NMPUHLANK-
anbHble OWNBKM Npu OTBETE; YAENbHbIA BEC OLLIMBOK NPy KOHTPOMbLHOM onpoce 6onee 60 %.

TexHOnorMa npoBeAeHUsi NPOMEXYTOUYHOW aTTecTaunn BKIKOYaeT CryyYyanHbin BbIOOp
KMMa, noaroToBKy M YCTHLIN OTBET MO TEOPETUYECKMM BOMPOCaM/, a Takke peLleHne pacyeT-
HOW 3aJa4n C MCMNOSfb30BAaHUEM BbIYUCITUTENBHON TEXHUKM.

OnucaHune KpuTepueB U LIKasrbl OLleHUBAHUA KOMMNETEeHUUN (pe3ynbTaTtoB obyuye-
HUSA) NPU NPOMEXYTOYHON aTTecTaLUun:

A9 OLeHMBaHUA pe3yrbTaToB 00y4yeHMs Ha 3a4eTe C OLEHKOW UCMONb3yHTCH crieayrowme

KpUTepuu:
- BNageHvne NoHATUNHBIM annapaTom AaHHOW obnacTn Hayku (TeopeTU4eckuMm OCHoBaMu Me-
TOAOB aHann3a o6bLEKTOB OKpY>XatoLLen cpeabl );
- CNOCOBHOCTb  WAMCTpUpOBaTb OTBET MNpuMepamu, daktamy, AaHHbIMU  HAYYHbIX
nccregoBaHui;
- NPUMEHSITb TEOPETUYECKME 3HAHMA ANSA peLleHUa NpakTU4ecKMx 3agady B cdepe oueHKn
YPOBHS 3arpsA3HeHns atMocdepbl, NPMPOLHbIX BOA M NOYBbI;

[nga oueHnBaHUA pesynbTaTtoB 00yYeHNsa Ha 3a4eTe C OLEHKOW ucnonb3yeTtcs 4-6annbHasa
Wana: «OTNUYHO», «XOPOLLOY», «YAOBMETBOPUTESTbHOY, KHEYAOBNETBOPUTEbHOY.

CooTHoLeHMe nokasaTenemn, KpUTepMEB U LLKanbl OLLEHNBaHMSA pe3ynbTaToB 00yYeHus.

YpoBeHb
Kputepun oueHnBaHna KOMNeTeHUnn ccopmumpo- LLkana
BaHHOCTMU OLIEHOK
KOMMNEeTEeHLMIN
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O6yvatownnca B NonHOM mMepe BnageeT NOHATUMMHBLIM annapa-
TOM [AaHHOW 00nacTn Hayku (TeopeTUYeCcKMMM OCHOBaMnU MeETO-
0O0B aHanmsa o6bEKTOB OKpY)KatoLlen cpeapbl), cnocobeH unnio-
CTpUpoBaTb OTBET MpuMMepamu, akTamu, AaHHbIMU Hay4YHbIX
NCCNeaoBaHUN; NPUMEHATb TEOPETUYECKME 3HaHUA AN pelue-
HWS NPaKTUYeCKMX 3agadv B chepe OLEHKM YPOBHS 3arpsi3HEHUS
aTMocdepbl, NPUPOAHbLIX BOA M NOYBbI

lNoebiweHHbI
U ypo8eHb

OmnuyHo

Obyvatowninca BrnageeT MNOHATUAHBIM — annapaTomM  OaHHOW
obnactu Haykn (TeopeTM4YecKMMM OCHOBaMU METOAOB aHanvsa
OOBHEKTOB OKpYXKaloLLen cpenbl), cnocobeH unncTpupoBaTb
oTBET npuMmepamu, dakTamu, OaHHbIMK Hay4HbIX
nccnegoBaHun;  gonyckaeT  owubkn B MHTepnpeTauuun
TEOPETUYECKNX 3HAHWUIA ONS pPeLleHMs NpakTU4eckux 3agad B
cdepe OLEHKM YPOBHA 3arpsaA3HeHns aTtMmocdepbl, NPUPOAHBLIX
BOA M MOYBbI

Basosbil
YPOBEHb

Xopouwo

06yqa+ou.um7|c;| Bnageet 4aCtn4Ho TeopeTn4eCkKmmm OCHOBaMU
AncunnnnHbl, cbparmeHTapHo cnocobeH nnnrcTpmnpoBaTb
oTBeT npunMepamu, d)aKTaMI/I, OaHHbIMW Hay4HbIX
nccnenoBaHum; He ymeeT rpaMoTHO NPUMEHATb TeopeTun4eckne
3HaHNA Ona peweHna npaktud4eCknx 3agad B ccbepe OLEHKN
YPOBHA 3arpA3HeHus aTMOCCbepr, NPUPOAHbIX BOA U NOYBbI

lNopozossnili
YPOBEHb

YOoenems
opu-
mersibHO

OTBeT Ha KOHTPOSbHO-U3MEPUTENbHBIA MaTepuan CoaepXuUT
CyllecTBeHHble  owunbkn. OBGyvaloWwuiics  OEMOHCTpUpyeT
OTPbIBOYHbIE, (pparMeHTapHble 3HaHWSA, HEe YMeeT MNPUMEHSATb
TEOpPEeTMYECKMe 3HAHUS AN pelleHus NpPaKkTUYecKux 3agady B
chepe OLEHKM YPOBHS 3arpsisHeHust aTMocdepbl, NPUPOOHbIX
BOA W NOYBbI

Heydoerne
meopu-
mesibHO




