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IIpu paszpaboTke padboueii mporpaMmbl Yu4eOHOH TUCIUIIMHBI B OCHOBY IIOJIOYKCHBI:

1) ®I'OC BO mo nampasieHuto moarotoBku 35.03.08 BopHbple GHOpecypchbl M akBakyJbTypa,
YTBEPKICHHBIH MUHUCTEPCTBOM 00pazoBanus 1 Hayku PD «17» mronst 2017 r., npukas Ne 668

2) VdeOHBIM IUTAaH OCHOBHOW oOpa3oBaTenbHON mporpamMmbl  35.03.08 Bomabie Ouopecypchl u
aKkBaKyJbTypa npoduist «BoaHbie OMopecypcehl U akBaKyIbTypa» ogo0peH YuenbiM coBetom ®I'BOY BO
I'AY Ceepnoro 3aypainbs oT «01y» mrons 2022 r. ITpotokon Ne 11

Pabouas mporpamMma y4eOHON JUCIMIUIMHBI 0100peHa Ha 3acefaHuy Kadeapbl BOJHBIX OHOPECYPCOB U
akBakyIbTYphI OT «04» mrons 2022 r. [Ipotokon Ne 11

g - /5 "
W. o. 3aBeayrommii kadenpoit \ [ oy I'.E. Peibuna
\o#® ¢ B

Pabouas mporpamma yueOHOH TUCITUTLUINHBI 0100peHa METOIUIECKON KOMHUCCHEN HHCTUTYTA
ot «08» mrons 2022 . [Iporoxom Ne 11

[Ipeacenarens METOIUYECKON KOMUCCUU UHCTUTYTA, @—t M.A. YacoBuimkoBa
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Pa3zpadoTuuk:
Muxaiinosa JI.B., notieHT Kadenpsl BOTHBIX OHOPECYPCOB U aKBAKYJIBTYPHI, K.0.H.
Koganenko A.U., crapmmii npenonaBarens kadeapsl BOIHBIX OHOPECYPCOB U aKBaKyIbTYPhI
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1. IlepeyeHb NJIaHMPYeMbIX pe3yJIbTATOB 00yUeHHS N0 JMCUHHUIIJIMHE, COOTHECEHHBIX €
IVIAHNPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeJIbHONH NPOrPaMMbl

Koo Wnpukatop
Komne- Pesynpratel ocBOCHUS JOCTHKCHUS TlepetcHi MIaHHPYCMBIX PE3YIILTATOR
00y4YeHHs IO AUCUUIIIHHE
meHyuu KOMIIETCHLIUU
3Hamb: - (HOpPMHUpPOBAHME KauyecTBa
OPUPOAHBIX BOA TMOJ  BIHSAHUEM
(hm3uKo-reorpadMIeCKux
Te0JIOTHYECKUX, (PU3MKO-XUMHUYECKUX
CriocobeH pematb 1 Oronoruyeckux GpakTopos;
TUIIOBBIE sagaun | UJ1-16onc1 [Ipumenser - 0 TIOCJIEACTBUIX aHTPONOTeHHOU
npodeccuoHaIbHON 3HAHUS, TIOHATHS U JESITEIbHOCTH;
JeSITENbHOCTH Ha | HaBBIKK O COCTOSHHU - COBPEMEHHBIE METO/bl XMMUYECKOTO
OCHOBE 3HAaHUH | BOAHBIX PECYPCOB, aHaJM3a MPUPOAHBIX BOJ;
OCHOBHBIX  3aKOHOB | IPEXIE BCErO MPECHBIX | ymemb:
MaTEMaTHUYCCKHX, IMOBCPXHOCTHBIX BOI, - BECTU JOKYMCHTAIHWIO ITPU IMOJICBBIX U
OIIK-1 €CTECTBEHHOHAYYHBIX | IPHU 71a00paTOPHBIX UCCIIEIOBAHUSIX;
u PBIO0X03HCTBEHHBIX - WCHOJb30BaTh IOJyYCHHbIE 3HAHUS
obmenpodeccnoHanb | UCCIETOBAHUIX IIPH OTIPEICTICHUH YCJIOBHIA OOWTaHUS
HBIX JUCHUITIINH C | BOOOEMOB, 3aIlIUTC, 1 BbIpalllMBaAHU A pLI6;
MIPUMEHEHUEM OXpaHe U - WCHOJb30BaTh IOJyYCHHbIE 3HAHUS
nHGOPMALIMOHHO- panroHaIbHOM UX IpPU ONpEACICHUH AHTPOIOTEHHOMN
KOMMYHUKAIIMOHHBIX HUCII0JIb30BaHUHN Harpy3kKu Ha BOAHBIC O6’beKTBI;
TEXHOJIOT Ui enademp:

- MeTogamMu otbopa W 00paboTKH
THIPOXUMHYECKUX TPOO;

- METOIaMHU 9KOJIOTUUECKOTO
MOHHUTOPHHTI'A M DKCIICPTH3HI.

2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHON NMPOrpaMMbl

Jannast gucnumivHa OTHocuTC K bBrnoky [ o0s3aredpbHOM dYacTH 0O0pa3oBaTeilbHOU

IIPOrpaMMBI.
Jnsa u3ydeHus AUCLUILUIMHBI

HE0OXOAUMBI

3HAHUS B 0O0JIACTH.

Opeanuueckas u

ouonocuueckas xumus, Heopeanuueckas u ananumuueckas xumus, Iuoponoeus.

['unpoxumus SBISETCS MPEANISCTBYIOMICH TUCIUIUIMHON [JIs AMCUUIUIHH: Memooul
PblO0X03AUCMBEHHBIX UCCIe08aHull, FcKkyccmeeHnoe 60cnpou3e00cmeo pwido, HnoycmpuanibHoe
pbi606800cmeo, Ixonocus puld, Pviboxoszaticmeennasn cuopoxumus, Ilpomviciosas uxmuonoeus,
AxsapuymHoe pbi60800Ccmeo0.

JucnunnuHa u3ydaeTrcs Ha_3 Kypce B 5 ceMecTpe 1o 04Hoi ¢opMe o0yueHusl.




3. O0beM JUCUMIITIMHBI M BUIbI Y4eOHOH padoThl
OO01mmast TpyA0eMKOCTh JUCHIHUTLUINHBI COCTaBisieT 144 qacoB (4 3a4ETHBIX €IUHUIY).

Ounas hopma
Bun yue6HO# paboThI 0byeHHs
CeMecCTp
5
AyauTopHble 3aHATHS (BCero) 64
B ToMm umcne: -
JleKuoHHOTO THITA 32
CeMHHApCKOTO TUIIA 32
CamocrosiTejibHas padoTa (Bcero) 62
B Tom uncne: -
[TpopaboTka MaTepuaia JeKIUi, MOArOTOBKA K 3aHATUSIM 31
CaMOCTOsATEIbHOC U3YICHUE TEM 8
Pedepar 23
Bun npoMexXyTOUHOM aTTeCTalluu: 9K3aMeH
DK3aMeH 18
OO01mas TpyJ0€MKOCTh Jac 144
3a4. ell. 4

4. Conep:xkanue IUCHUNITHHBI
4.1. Conep:xanue pa3ieioB JTUCUUIIMHBI

Coneprkanue pasjena

3

Kpatkuii ucropuueckuii ouepk. [Ipeamer ruapoxumun, €€ MeCTO
B cHCTEME HayK 0 3emuie. Ponb ruapoXuMuyecKux ucciae10BaHuii
Ha COBPEMEHHOM OJTame pa3BuTHsi obmectBa. (OCHOBHbBIE
HalpaBJIEHUs HUCCIEAOBAaHUM. 3HA4YeHHE THAPOXUMHUYECKUX
HCCIEAOBAHUM 10 KOHTPOJIIO M OXPAaHE OKPYXKAIOLIEH CpEeJbl.
3agauu THAPOXUMHH

CTpOﬁHI/Ie BCIICCTBA )51 3aKOHOMCEPHOCTHU MMPOTCKaHUA
XUMUYCCKHUX IMPOLICCCOB.

COBpeMeHHLIe npeaAcCTaBJICHUA O CTPOCHUHU aTOMOB U MOJICKYIIL.
Tumbel XUMUYECKHUX CBSI3CH. q)aKTOpI:I, BJIMAOIINHUE Ha CKOPOCTH
PCaKInu. XUMHYECKOE paBHOBECHC

CocTaB U CTpOEHHE MOJICKYJIBI BOJBI. | UITOTE3bI, OMICHIBAOIIINE
CTPYKTYPY BOIBI B  pPa3HBIX arperaTHbIX  COCTOSIHHSIX.
AHOMAaJIbHBIE CBOMCTBA BOEI.

Bona xak pactBoputens. Ilpomeccel pacTBOpeHHs U HX
JHepreTuka. PacTBopsieMocTh TBEPABIX BEIIECTB M TOHATHE O
MUHEpaIU3aluu. Paz0aBieHnHbIe pacTBOPEIL. Teopus
AIEKTPOIUTUUECKOM AMCCOMAlUU. AKTUBHOCTH HOHOB B
pactBopax. MloHHas cuia pacTBOPOB

No HaumenoBanue paszaena
/o YCIUTIIIINHEI
1 2

1 Brenenue. ['mapoxumust kak
HayKa.

2 TeopeTrnueckre OCHOBBI
THUAPOXUMHH

3 Crtpoenue, cocTaB u
CBOMCTBA BOJBI KaKk
pacTBOpHUTENs

4 XUMHYECKHUHN COCTaB
MIPUPOJIHBIX BOJ

IIpuponnass Boma KAk  MHOIOKOMIIOHEHTHBIM  pacTBOP.
KoHueHTpanus pacTBOpoB U cocoObl €€ BelpaxkeHus. | TaBHbIE
MOHBI B BOJAaX M HX NPOUCXOXKIEHHE. XJIOPHIHBIE HOHBI.
Cynnartaeie noHbl. ['uapokapboHaTHbIE U KapOOHATHBIC HOHBI.
Wousl HaTpus, Kanust, Kanbus, Maraus. KapOonaTHas cuctema B
npupoaHbix Bojgax. Mounsl Bonopoaa. Knaccudukanus Boa mo pH.




PactBopennble rasel. PacmpocTpaHEHHOCTE W OTHENBHBIC
MPEICTAaBUTENN: KUCIOPO/I, a30T, YIIIEKUCIBII ra3, CEpoBOIOPO,
YIJIEBOAOPOIHBIE Ta3bl, aMMHaK. McToyHMKM 00pa3oBaHUS W
BCTpEYAIONINECs] KOHIEHTPALUK B IPUPOIHBIX BOJAX.
buorennsie anemenTsl. CoenmHEeHHS a30Ta, Gochopa, KpeMHHUS,
Kenesa. MicTouHnKr OMOTEeHHBIX DIIEMEHTOB B IMTPUPOTHBIX BOAAX.
Coenunenus azora u gocdopa. Pons B dorocunrese. Ilpouecc
HUTpuduKauuud. KpyroBopoTel OHOTEHHBIX JJIEMEHTOB B
MIPHUPO/IE.

Oprannyeckoe BemectBo (OB). Paznoobpasue popm, HCTOUHUKH
noctyrieHus: B Bonoémel. Konumentpanus OB B mpupoaHbix
Bomax. ['ymycoBeie BemectBa (I'B) — «ynmbBOKHCIOTH H
TYMHHOBBIE KUCIOTHL. POJb B BOJJOEME TYMYCOBBIX BEIIECTB.
B3BenieHHbIe BeleCTBa B IPUPOIHBIX BOJAX.
MukpokomioneHTs (MK) 1 ux 3Hauenne. @opMbI HaX 0K ICHUS
MK B mpHpoAHBIX BOJaX W HX conepkanue. OTHeTbHBIC
MpeJCTaBUTENN: Opom, Hoxm, ¢dTop, O0p, OCPUILIHI, CTPOHIIHA,
Oapuii, HUKeNb, KOOAIbT, MEIb, CBHUHEI, PTYTh, KaaMUi,
MapraHer, BaHaJW{A, [HWHK. PaJgWoOaKkTUBHBIE DSJIEMEHTHI.
HUctounuknu u IMPOUCXOKIACHUC B MIPUPOJAHBIX BOJdax.
PagnoakTuBHBIC 27IeMeHTHI (YpaH, pajuid U ap.).

Knaccuduxarms
TPUPOTHBIX BOJ

Knaccuduxkarms Box mo xumudeckoMy coctaBy. Kimaccuduxarmm
O.A. Anékuna, M.I'. Bamamko, B.A. Cynuna. JlocTouHcTBa U
HEeJ0CTaTKH Kiaccudukaiuii. ConocTaBICHUE THIIOB BOJ IIO
3TUM KJIACCU(DUKAITUSIM. Knaccudukarus BOJ 1o
muHepanm3anuu: no O.A. Anekuny, B.M. BepHaackomy.

®opMupoBaHue
XUMHUYECKOT0 cCOCTaBa
MPUPOAHBIX BOA

OO0mue 3aKOHOMEPHOCTH (POPMUPOBAHUS XUMHUIECKOTO COCTaBa
npupoaHbix Boj. Dakropel, omnpenensiomue (GopMuUpoBaHUE
XUMHAYECKOTO cOoCTaBa  IPHUPOIHBIX BOJ: ¢bu3nKo-
reorpaduyeckue, (hM3UKO-XUMUYECKUE, Te0JIOTHYECKHE.
Buonoruueckue pakropsl. Ponb ruapoOHOHTOB B hopMUpOBaHUH
KauecTBa BOJBI. AHTPOIOTEHHBbIC (AKTOPbl. 3arps3HeHHE
BOJIOEMOB.

OO0mas u pernoHaIbHASA
THAPOXUMHUS

I'mopoxumus atMmocdepHbIx ocankoB. IlpoucxoxiaeHue u
(dhopMupoBaHue cOCTaBa aTMOC(HEPHBIX OCAIKOB.

Oco0EeHHOCTH THAPOXUMHUIECKOT0 pexnmMa pek. opmupoBaHue
XMMHAYECKOTO CcocTaBa BOJ Ha BogocOope. DopmupoBanue
CcOCTaBa TOYBEHHO-TIOBEPXHOCTHOTO CTOKa. HeomHopomHOCTh
XMMHYECKOTO COCTaBa BOJbI B pekax. buorennoe u OB pek, ux
peKHM. PeXMM pacTBOpEHHBIX Ta30B M CTOK PACTBOPEHHBIX
BenecTs. MOHHBINA CTOK M CTOK MHKPOAJIEMEHTOB. I'uapoxumus
03€p. OcoOEHHOCTH THIPOXMMHUYECKOTO peXHMa 03€p pa3HbIX
30H. 3aMOpHBIE SBJICHUS Ha pekax 1 03épax TroMeHcKoi 00acTy.
HckyccTBeHHble BomoeMbl. OCOOEHHOCTH THAPOXMMUYECKOTO
peXMMa BOJIOXPaHIIIHII, TPYIOB.




4.2. Pa3zgenpl IMCOMIVINHLI 1 BUALI 3aHATHNA

ouHast popma o0ydeHus

Ne HaumenoBanue paszeina Jlexuuonnoro | CeMHHapCKOro CP Bcero
n/m JUCIUILIMHBI TUIIA THIA 4acoB
1 2 3 4 5 6
1 | Beenenue. ' mapoxumus Kak HayKa 2 2 5 9
2 | TeopeTnueckrue OCHOBBI 2 4 12 18
THIPOXUMUH
3 | Ctpoenue, cocTaB v CBOHCTBA 4 4 10 18
BOJIbl KaK PaCTBOPUTEIIS
4 | XuMHueckuil cocTaB MPUPOIHBIX 12 16 20 48
BOJI
5 | Knaccudukanusi mpupoIHBIX BOJT 2 2 5 9
6 | ®opMupOBaHUE XUMHUYECKOTO 4 2 ) 11
cocTaBa MPUPOJIHBIX BOJ
7 | OGmiast u pernoHaATbHAS 6 2 5 13
THUAPOXUMHUS
OKk3ameH - - - 18
Htoro: 32 32 62 144
4.3. CeMUHapCKOro THIA
No TpynoemkocThb
/11 Ne pasnena HaumenoBanue nabopatopHbix paboT (dac)
JTUCIUTUTAHBI
OYHas
1 2 3 4
1 1,4 I'mapoxumuyeckne UCCiae0BaHus Ha BOAOEMAX U B
XUMHUYECKOH TabopaTopunl. OU3NKO-XUMHUECKHE 4
CBOMCTBA BOJIBI
2 2,3,4 ["a30BbIi1 pexxuM BogoemoB. OnpeneneHue
COJICpKaHUS KHCIIOPO/Ia B BOJIC IO METOTY 4
Bunkuepa.
3 6,3,4 KapOoHnaTHas cructeMa IpHUpPOTHBIX BOJI.
Omnpenenenue pa3TMuHbIX GOPM YTOIBHON KHCIOTHI. 2
CBsI3b €€ ¢ BennunHou pH.
4 6, 4 Omnpenenenne BogopogHoro nokasarens (pH)
npupoaHoil Boasl. Cesi3b pH ¢ kapOoHaTHOU 2
CUCTEMOH
5 2,4 Opranuyeckoe BEUIECTBO MPUPOAHBIX BOA. MeTo bl
KOCBEHHOTO OIPEeIeIeHHUs] OPraHUYECKHUX BEIIECTB. 9
OmnpeneneHne epMaHraHATHOW OKUCIIIEMOCTH
meToqoM KyGens.
6 2,4 Opranudeckoe BEIIECTBO MPUPOIHBIX BOA. MeTO b
KOCBEHHOTO OIPEJICIICHHS OPTaHUYEeCKHUX BEIICCTB. 9
Onpenenenre GMOXUMUYECKOTO NMOTPEOICHUS
kucyoposa B Boje (BIIK).
7 3,4 KauecTtBeHHas xapaktepuctuka Boabl. OnpeeneHue 9
YKECTKOCTH BOJIbI C MOMOIIBIO TpUJIOHA b.
8 3,4,6 ['maBHbBIE KaTHOHBI. ONIpeieJIeHUE KaTbLUEBBIX U 9

MAarHueBbIX NOHOB.




9 4,6 I'maBHBIE aHMOHBI IPUPOJHBIX BoA. Onpenenenne
COZIEPKaHMS XJIOPUAOB B BOJIE C @30 THOKHCIIBIM 2
cepedpom.

10 4,6 ['maBHBIC aHHOHBI MPUPOIHBIX BoJ. OmpeacieHne
CoJIepKaHus CylTb(})aToOB B BOJIE TATPOBAHUEM COJIHIO 2
CBHHIIA B IPUCYTCTBUM JTUTHU30HA.

11 3,4,6,7 buorennsie BemecTBa npupoAHbIX Boa. CoeMHEeHUs
aszora, kpeMHus, pocdopa, xemnesa. 4
Konopumerpudeckoe onpezenieHue OMOreHOB

12 4,57 OO0m1as MUHEpaM3aIus MPUPOTHBIX BOJI.
Oco0EHHOCTH HOHHOTO cocTaBa BogoeMoB OOb-
HpTeiickoro 6acceiina. OnpeaesieHne cyxoro

ocrarka. Pacuér oOuieil MuHepanu3au BObI. 4
Knaccudukarus npupoaHsIx BOJ 110
MUHEpaJIN3aIIH.

Hroro: 32

4.4. IlpumepHasi TeMATHKA KYPCOBBIX IP0OeKTOB (padot) — He npeaycmorpeno OIIOIL.
5. Opranu3zanus caMoCTOATEJIbHON PadoThl 00yYAOIIUXCS 110 JUCHUILIMHE

5.1 Tunbl caMOCTOATEIbHON PadOThI €€ KOHTPOJIb

Tun camocToATenbHONU padOThI dopma 00ydeHuUsI Texymui KOHTPOJIb
OuHast

[IpopaboTka MaTepuaia JEKIIHH, 31 TECTUPOBAHUE

MOJITOTOBKA K 3aHATHUSIM

CamMocTosATeIbHOE U3YUCHUE TEM 8 TECTUPOBAHUE

Pedepar 23 3amuTa pedepara

Bcero vacos: 62

5.2 Y4eOHO-MeTOAMYECKHE MAaTePHAJIbI IJIsl CAMOCTOSAATEILHONH PadoThI

1.Meronnyeckue yka3zaHus 10 CaMOCTOSITENIbHON paboTe AUCHUIIINHBI «[ MIpoXuMusy 1o
HarpasieHuo noarotoBku 35.03.08 «BoaHble 6Mopecypcsl M akBakyJIbTypa» npoduis «BoHble
ouopecypcsl u akBakynbTypa» / Coct. KoBanenko A.U. Tromens: 'AY CeBepHoro 3aypaibs,
2022. - 9 c.

5.3 Tembl, BHLIHOCHUMbIE HA CAMOCTOSAITEIbHOE U3YUCHHE:

1. TeopeTnueckue OCHOBBI THAPOXUMUH.

1.1 Ctpoenue BemecTBa 1 3aKOHOMEPHOCTU IPOTEKAHUS XUMUUYECKUX ITPOLIECCOB.
1.2 CoBpeMeHHbI€ MPEACTAaBICHUS O CTPOCHUH aTOMOB U MOJIEKYI.

1.3 Tunbsl XUMUYECKHUX CBS3EH.

1.4 daxTopsl, BAUSIONINE HA CKOPOCTh PEAKIIHH.

1.5 XuMnueckoe paBHOBECHE.

5.4. Tembl pedpepaToB:

1. Boga. PacnipocTpaneHue u poJib B 5KU3HU TUIAHETHI.

2 Boga. ®u3ndeckue cBOMCTBa, aHOMAIbHOCTD.

3 CocraB, CTPOEHHUE U CBOMCTBA BOABI KAK PACTBOPUTEIIS.

4 CymHOCTb MPOILECCOB TUAPOIU3A U UX POJIb B IPUPOAHBIX BOJAX.

5 [onstue o OydepHOCTH U Oy PEepHBIX CUCTEMAX.

6 Tunbl pucnepcHbix cucreM. KomnougHoe coctostHue BeniecTBa. COCTOSIHME H
YCTOMYUBOCTh KOJUIOUJIOB.




7 KapOoHnaTtHas cucteMa MpUpOIHBIX BOJI.
8 bruoreHHble PJIEMEHTEI OPUPOAHLIX BOA, UX CBA3b C OPTaHUYCCKUM BCIICCTBOM.
9 MuKkpOoKOMIIOHEHTHI TPUpOIHbIX BoA. Knaccudukanus. buorennas possb.

10 Opranuveckoe BEMIeCTBO MPUPOAHBIX BoA. MicTouHuKH 00pa3oBaHUs.

11 MurerpanbHble MOKa3aTeId, XapaKTepU3yIOIINe KaKk XUMUYECKUIl COCTaB BOJIbI, TaK U
OMOJIOTNYECKYIO0 aKTUBHOCTh BOJIOEMA.

12 PacTBOpeHHBIE B BOJE T'a3bl. XapaKTEPUCTUKA U TPOUCXOKJICHHE.

13 Pouib kucoposia B )KM3HU BOJIOEMA.

14 ®opmupoBaHue coctaBa NPUPOIHBIX BoA. IIpsiMble 1 KOCBEHHBIE (PAKTOPHI.

15 Xumudecknii cocTaB aTMOC(EPHBIX OCAIKOB.

16 JloHHbIEC OCaaKu. 3HAUCHUE UX U3YUCHMUS.

17 AHTponoreHHO€e BIUSHUE HAa BOAHBIE 3KOCHCTEMBI.

18 Ilpoiecchl caMOOUHUILIEHUSI BOJJOEMOB.

19 HoBble METObI B U3YYEHUH XUMUH BOJIBI.

20 boraTrcTBa MUHEpaJIbHBIX BOJ.

21 I'eotepMaibHbIE BOJIbI IJIAHETHI.

22 OCHOBHBIE THAPOXUMUYECKHE U TPOPUUECKHE KIaCCU(PUKAIIUU PUPOIHBIX BOJOEMOB.

23 Oco0eHHOCTH THAPOXUMHUIECKOTO PekuMa pek TIOMEHCKOM 00J1acTH.

24 OCOOCHHOCTH THIPOXMMHYECKOTO PEKHMa 03€p Ppa3HbIX Treorpapuyeckux 30H
TroMmeHckoii 001aCTH.
25 3aMOpHBIC SIBICHHUSA, MPUYMHBI 3aMOpoB B QOb-Uprthimickom Oacceiine. MeTo bl
YIy4ILIEHUS TUAPOXUMUYECKOIO pEeKUMa 3aMOPHBIX 03€p.
26 EBtpodupoBanre BOm0eMOB. Poilb OMOr€HHBIX W OPraHMYECKUX BEIIECTB B 3TOM

nporecce.

6. MDoHI OLEHOYHBIX CPeICTB /Jfl MNPOBEeJIEHUS TPOMEKYTOYHOW AaTTeCTAUMHU
o0yyaromuxcs JMCUUIJINHE
6.1 mepeyeHb KOMIIETEHIMII M OIEHOYHbIE CPeACTBA MHAMKATOPA JIOCTUKEHMS

KOMIIETEeHLM I
Koo Nunukarop HanmenoBanue
[TepeueHs TUTAHUPYEMBIX PE3YIHTATOB
Komne- JOCTUKEHUS OLICHOYHOT'O
0o0y4deHus 0 TUCITUILTNHE
meHyuu KOMIICTCHITHH CpeICTBa
3Hamp: Tect
- hopMHUpOBaHKE KaueCcTBa MPUPOJIHBIX | DK3aMEeHAIUOH-
BOJI oJ BIIUSTHUEM bu3uKO- | HBINA OUJIET
N/1-160mc-1 reorpaMuecKux re0JIOTHYECKUX,
[TpumeHnsieT 3HaHUS, | PUIUKO-XUMUYECKUX U OMOJIOTHICCKIX
TIOHSTHSI U HABBIKU O | (DaKTOPOB;

OIIK-1

COCTOSTHUM BOJIHBIX
pECYpCOB, IIPEKIE
BCEr0 MPECHBIX
ITOBEPXHOCTHBIX
BOJI, TIPA
PBIO0X 03 CTBEHHBI
X HCCIIeI0BAaHUSX
BOJIOEMOB, 3alllUTE,
OXpaHe U
panroHaIBLHOM HX
HCIOJIb30BaHUU

- 0 TIOCJIEICTBUSAX AHTPOMOTECHHOM
JIeSITEIIbHOCTH;

- COBpeMeHHBIC METOAbI XUMHUYCCKOT'O
aHaJM3a MPUPOTHBIX BOJI;

ymemo:

- BECTH JOKYMEHTAIIMIO MIPH MOJEBBIX U
71a00PATOPHBIX UCCIICIOBAHUSX;

- HCIIOJIb30BaTh TMOJyYEHHBIC 3HAHUS
MIPU OTNPEICTICHUN YCIOBUI OOUTAaHHS U
BBHIpAIMBAHUS PHIO;

- HCIIOJIB30BATh l'IOJ'Iy‘—IeHHI)Ie 3HAHUA
IpH  OMNpEeNeJeHHH  aHTPOIOTCHHOM
Harpy3Ku Ha BOJHBIC OOBEKTHI,
6/1a0emb:




- MerojamMu oTOopa u  00pabOTKH
TUAPOXUMUYECKUX TTPOO;

- METOAAMHU HKOJIOTUYECKOTO
MOHHUTOPHHTA B SKCIIEPTU3BI

6.2 HIxaJnI onleHNBaHUuSA
[IsaTudaNIbHAs IKAJA OLEHMBAHUA YCTHOI0 IK3aMeHa

Onenka

Onucanune

OTIIMYHO

JleMoHCTpUpYET TIIyOOKHE U MPOYHBIC 3HAHUS MO MPEIMETY; MOXKET
chopMyJIMpOBAaTh OCHOBHBIC MOHSATHS THIPOXUMHH (BOJA, COCTaB
CTPOCHUE, aHOMAJIUHU, XUMUYECKUNA COCTAB MPUPOJHBIX BOJI, YCIOBUS
dbopMUpOBaHHMST ~ OPUPOIHBIX BOJA U JAp.) TNPaBUIBHO  JaéT
THAPOXUMUYECKYIO  OIIEHKY  KauecTBa  IOBEPXHOCTHBIX  BOJ,
MOATBEPKIAaeT MpHUMepaMH; CAeNal COOTBETCTBYIOLIUN BBIBOJ IIO
U3JlaraéMoMy MaTepuaiy.

XOpOLIO

JleMOHCTpUpyeT AOCTATOYHO MOJIHBIE 3HAHUS U3YYaeMOW JUCHHUILINHBI;
€ro OTBET MPEACTaBIsAET IPaMOTHOE M3IIOKEHHE y4eOHOro marepuala
0  CYIWIECTBY; OTCYTCTBYIOT  CYUIECTBEHHBIE HETOYHOCTH B
(hopMynUpOBaHUH MOHATUH; TPABIIIBHO TPUMEHEHBI THIPOXUMHUYECKUE
OLICHKM KayeCTBa MOBEPXHOCTHBIX BOJ, MOATBEPKICHBI MPUMEPAMHU;
celaH BbIBOA. J[Ba BOIpOcCa OCBEILIEHBI MOJHOCTHIO WM OJIMH BOIIPOC
OCBEIIEH MOJHOCTBhIO, a JBa APYIMX JTOBOJSATCS JO JOTHYECKOTO
3aBEpPLICHUS npu HABOJISIINX/ TOTIOTHUTEILHBIX BOIIpOCax
MpenoiaBareis

YAOBJICTBOPUTCIILHO

JleMOHCTpHUpYeT O0ILIMe 3HaHUS OCHOBHOIO Marepuaina 0e3 yCBOEHHs
HEKOTOPBIX CYIIECTBEHHBIX IOJIOXKEHUH; (HOPMYIHPYET OCHOBHBIE
MOHATUS C HEKOTOPOW HETOYHOCThIO (BOAA, COCTaB CTPOEHUE,
aHOMaJIMM, XUMHYECKUH COCTaB TNPUPOJIHBIX  BOJ,  YCIIOBUS
(dbopMUpOBaHUS MPUPOIHBIX BOJ U JIp.); 3aTPYAHIETCS B MPUBEACHUU
MIPUMEPOB 110 OLIEHKE XUMHUYECKOT0 COCTaBa M KauecTBa BoJ U T.1. OauH
BONPOC pa300paH MOJHOCTBIO, 1B HAYaThl, HO HE 3aBEPLICHbI 10 KOHIIA;
TpH BOMPOCA HAYaThl U MPU MOMOIM HABOSIIUX BOIPOCOB JIOBOAATCA
JI0 KOHLIa

HCEYAOBJICTBOPHUTCIBHO

JleMOHCTpUpYET HE3HAHKUE 3HAYUTEIILHONU YaCTH MaTepHrayia (CTpOCHHE,
COCTaB M CBOWCTBA IPUPOJHBIX BOJ, HE MOXKET OLIEHUTH Ka4e€CTBO BOJ
METOJaMH XHMHUYECKOTO aHalau3a, W T.J.); JOMYCTHJ CYyIIECTBECHHBIC
OILIMOKY B MPOIIECCE U3II0KEHUS; HE YMEET BBIJICIUTh IJ1aBHOE U CJIENATh
MPaBUJIbHBIN BBIBOJ; TMPHUBOJMUT OIIMOOYHBIE ompenencHus. Hu oaun
BOIIPOC HE PACCMOTPEH J10 KOHIIA, HABOJAILKE BOMPOCH! HE IOMOTat0T

HIkaja oneHMBaHKMsI TECTUPOBAHMS HA JK3aMeHe

PesynbraT IIpaBunbHBIX OTBETOB, %

OTJIMYHO 86 — 100

XOpOIIO 71-85

YIOBJICTBOPUTEIIHEHO 50-70

HEYJIOBJIETBOPUTEIBHO meHee 50




6.3. TunoBble KOHTPOJIbHbIE 321aHUS UJIN WHbIEe MAaTePHAJIbI:
VYka3aHbl B IpUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOI M IONOJTHUTEIbHOMH Y4eOHOM JTUTEPATYPbI, HE00X0AMMOI /17151
OCBOEHMS THCIUIIHHBI
a) OCHOBHas JIuTeparypa
1.HukanopoB A.M. I'mapoxumus: YdyeOHuk. — 2-¢ m3n., nepepador. u jgom. — CIIG:
I'mapomereonsnat, 2001. — 444 c. (OnobpeHa Ha 3acenaHuM Kadeapbl BOTHBIX OHOPECYPCOB U
akBakynbTYphl OT «04» wrons 2022 r. [Ipotokosn Ne 11).

0) TONOJIHUTEIbHAS JTUTEPATypa

1.HukanopoB A.M. I'mapoxumust: Yuebnuk — CII6: T'mnpomereonsaar, 1989. — 351 c.
(Onmob6pena Ha 3acenanuu Kadeapbl BOJHBIX OMOPECYPCOB U aKBaKYJIbTYPhI OT «04» utons 2022 1.
ITporoxon Ne 11).

2.Anexun O.A. OcHoBbl THApOXUMHHK / YdyeOHOE Tocodue. — JI.: ['mapomereounsnar, 1970.
—442 c¢. (Ogobpena Ha 3ace1annu Kadeapbl BOAHBIX OMOPECYPCOB M aKBAKYIbTYPBI OT «04» Uroist
2022 r. ITporokon Ne 11).

8. Ilepeyenb pecypcoB  HH(POPMAIUOHHO-TEJEKOMMYHMKALUMOHHOW  ceTH
"Unrepuer"

Ne | Ccpinka Ha unopmarmonHsiii | HaumenoBanue pazpabotku JoctynHocTh
n/ pecypc B 3JICKTPOHHOM (hopme
i}

1. | http://elibrary.ru Hayunas a5IeKTpoHHast | KpyriocyTouHbIi OTKPBITHIN
OoubaroTeKa (cBOOOIHBIN) TOCTYIIT
eLIBRARY.RU

2. | https://e.lanbook.com 000 «HM3natenbctBo | KpyriocyTouHblit OTKPBITHIH
JIAHb» (cBOOOAHBIH) TOCTY

3. | www.iprmedia.ru 00O «Aii Ilu Op Menua» | KpyriaocyTo4HbIN OTKPBITBIH

(cBOOOAHBIH) TOCTYM

4. | https://www.iprbookshop.ru DNEeKTPOHHO- KpyrinocyTouHblii OTKpPBITHIN
oubnmoteunas cucrema IPR | (cBoOoaHBIN) qocTyT
BOOKS

9. MeToauyeckne yKkazaHus UIsl 00y4alOImMXcsi M0 OCBOCHUIO AU CHHMIIIUHBI
1.JlaGopaTopHbIil MPakTUKyM IO THAPOXUMHUU CHOMPCKHX BOJIOEMOB: Y4eOHO-
MeTOoMYecKoe MocoOue Ui CTYJeHTOB OakanaBpoB crernuanbHocTd 110901 HampaBieHus
111400 «Boausie 6uopecypcbl U akBakyinbTypay, Ttomens: TTCXA, 2009. 72 c. (Onobpena Ha
3aceqaHuu Kadeapbl BOJHBIX OHOPECYPCOB U aKBaKYIbTYPHI OT «04» utonst 2022 r. [Tpotokomn Ne
11).

10. Ilepeuyenb nHGOPMALMOHHBIX TEXHOJIOTHil — He TpeOyeTcs

11. MaTepuajbHO-TeXHUYECKOe o0ecnedeHne TUCIUNINHBI
Texandeckoe 000pyI0BaHHE:

- MyJIbTUMEUHAS YCTaHOBKA.

JlabopaTopHoe 000pyIOBaHUE U PEAKTUBHI:

- pH-meTp;

- ()OTOPIEKTPOKOIOPUMETP;

-3JIEKTPOILINTA;



- TUCTHIUIATOP;
-TepMOCTAT;
-KUCIIOPOTHBIE CKIISTHKU;
- KOJIOHI;

- IUTICTKH;

-J103aTOPBI;

- MPOOHPKH;

- IITaTHBBL;

- PCaKTHUBHI,

- PacTBOPBL.

12. OcobOeHHOCTH OCBOEHHS TUCIHUILUINHBI JJIS HHBAJIH/I0B U JIUI] C OTPAHUYEHHBIMU
BO3MOKHOCTSIMU 310POBbSI

OOydenne OOy4arOUIMXCSs C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH ~ 3JIOPOBbSI  IIPU
HEOOXOJMMOCTH OCYIIECTBIISIETCS. HAa OCHOBE aJanTHPOBaHHOW palouell mporpammbl C
UCIIOJIb30BAHUEM  CICIHAIBHBIX METOJOB OOYYCHHS] H  JUAAKTHUYECKUX MaTepPHAJIOB,
COCTaBIICHHBIX C YYETOM OCOOEHHOCTEW TNCHUXO(PU3NYECKOTO pPa3BUTUSA, HHIWBUIYATBHBIX
BO3MOYKHOCTEH M COCTOSIHUS 3JI0POBBS TAKKX 00ydaromuxcs (00ydaromerocs).

B mensx ocBoeHus ydeOHOW NporpamMmbl AMCHUIUIMHBI MHBAIUWIAMH U JUIAMH C
OTPaHUYCHHBIMHA BO3MOXHOCTSIMU 3JIOPOBBSI 00ECIICUNBACTCS:

- 7S MHBAIMJOB U JIUIl C OTPAaHHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBbS IO 3PEHHIO:
pa3MenIeHue B JOCTYIHBIX JUISI OOYYArOIIUXCS, SBIISIOMIUXCS CICTIHIMU HIIA CJIA00BHISIIIUMH,
MeCTax ¥ B aJanTUPOBAHHON (opMe CrIpaBOUHOM HH(OPMALINY O PACTIMCAHUU YUEOHBIX 3aHATHI;
NPUCYTCTBUE ACCHUCTEHTA,  OKa3bIBAIOUIEro 00ydaronieMycst HeOOXO0AUMYIO TIOMOIIb;

- BBIITYCK JIbTEPHATUBHBIX (JOPMATOB METOAMYECKUX MATEPUAIOB (KPYIHBIN IPUPT UK
aynuodailiibl), HCIONIb30BaHWe BepcuH caiita s cmabopuasmux OBbC IPR BOOKS wu
cnernuanbHoro MmoomibHoro npuioxenus IPR BOOKS WV-Reader (mporpammbl HEBU3YaIbHOTO
JIocTyna K WHQOpMAIMK, MpeIHAa3HAUYCHHOW JUII MOOWIIBHBIX YCTPOWCTB, pa0OTAOMUX Ha
onepanmonHoil cucreme Android u 10S, xoTopas He TpeOyeT chnenuasbHO OOYYEHHOTO
accucrtenTa, T.K. joad ¢ OB3 mo 3peHnto paboTaioT CO CBOMM YCTPOHCTBOM TNPUBBIYHBIM
CrocoO0M, UCTONB3Ys CHEHATbHBIE TATHBIE IPOTPAMMBI JIJISl HE3PSUMX JIIOJACH, ¢ KOTOPBIMU
IPR BOOKS WV-Reader nmeeT MoHy0 COBMECTHMOCTH );

- JUISl UHBAJIUIOB U JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JO0POBbSI IO CIyXY:
HaJISKAIMAMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOM3BEICHNE NH(POPMAITUH;

- JUIsl MHBAUIOB W JIMI C OTPAaHUYCHHBIMHU BO3MOXKHOCTSMH 3JI0POBbS, HUMEIOIINX
HApYIICHUST OMOPHO-JBUTATEILHOTO aIlliapaTa: BO3MOXHOCTh OCCIPENsITCTBEHHOTO JOCTyIa
o0Oydaromuxcsi B yueOHbIE MOMEIIEHHUs, TyaJlleTHbIe KOMHATHI U JAPyTUe MoMeIleHus Kadeapsl, a
Tak)Ke MPeObIBAHUE B YKA3aHHBIX  TTOMEIICHUSIX.

O6pazoBanue 00yJaromUXCs ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI MOXKET OBITh
OpPTaHW30BaHO KaK COBMECTHO C JPYTUMHU OOyYaIOMIUMUCS, TaK M B OTACIHHBIX TPYINIAX WU B
OTJICTBHBIX OpPTraHU3aAIUSX.



[Tpunoxenue 1
MuHHCTEPCTBO CENBCKOTO X03s1cTBa Poccuiickon denepanuu
®I'bOY BO l'ocynapcTBeHHBIN arpapHbiil yHUBepcuTeT CeBEpHOro 3aypaibs
NHctuTyT OMOTEXHOJIOTUN U BETEPUHAPHON METUIIUHBI
Kadenpa BogHbIx 6MOpECypcoB U aKBaKyIbTYpPhI

®OH/J ONEHOYHbBIX CPEACTB

10 y4eOHOU TUCIUILIMHE
I'MapPOXuMus

1151 HaripaBiieHust oaAroToBkH 35.03.08 Bogubie OMopecypchbl M aKBaKyJIbTypa
npogune «Boonsie buopecypcol u akeaxyiomypa»

VYpoBeHb BhICIIEro 00pa3oBaHus — OakanaBpuat

Pazpaboruuku: nonent, k.0.H. JI.B. MuxaiiioBa
crapuuii npenoaasarenb A.M. KoBaneHko

YTBEp)KICHO Ha 3acelaHuH Kadeapsl
IPOTOKOJ Ng/T'_,D oT «04y» nrons 2022 r.
H. 0. 3aBenyroutmii Kaheapoir - Z2 %/ I.E. Pribuna

Tromensn, 2022



KOHTPOJIBHBIE 3ATAHUA 1 UHBIE MATEPHUAJIBI ONEHKH
3HAHWUW, YMEHUI, HABBIKOB U (WJIN) OIBITA JESATEIbHOCTH, XapaKTEPU3YIOIINE Tallbl
(bopMHpPOBaHUS KOMIIETEHIIMH B IIPOLIECCE OCBOECHUS TUCLUILIIMHbI

I'MJIPOXUMuUs
1.  Bompocsl /sl IPOMEKYTOUHOI aTTecTauuu (B popMe YCTHOIO IK3aMeHa)
Komnerenuun Bonpocsl

OIIK-1 - CmoocobeH | 3Hamsb: GHOpMUPOBAHUE KAauyecTBa MPHUPOJHBIX BOJ MOJ BIUSHUEM (DU3HUKO-
pelaTh TUMOBBIE | TEOTPAPHUUECKUX TEONOTHYCCKUX, (PUIUKO-XUMHUUYCCKUX W OHOJIOTHMYECKUX
3a1auu (aKTOpOB; O TOCTEACTBUAX AHTPOIIOTEHHON MAEATEIhHOCTH; COBPEMEHHBIE
npodecCHOHANBHOM METOABI XUMUYECKOTO aHaN3a MIPUPOJHBIX BO:
JEATENbHOCTH Ha
OCHOBE spapmii | 1-1Ipeamer I'mapoxumun. E€ MecTo B cucteme Hayk o 3emie
OCHOBHEIX sakoHoB | 2-Boma. Pacnipoctpanenue u poib B jKu3HM uiaHeTsl. [Ipuponnas Bona kak
MATEMATHYCCKIX MHOTOKOMITOHCHTHBIN PacTBOP
CCTECTBCHHOH ayt;HLIX 3.CoctaB, CTPOCHUE U CBOMCTBA BOJABI KaK pACTBOPUTES
" 4. ®U3NKO-XUMUYECKUE CBOMCTBA BOJIbI

5.Duznyeckre aHoMaabHbIe CBOMCTBA KUIKOM BOJIbI
obmienpodeccuoHalb

6.3HaueHHE HWOHOB BOJIOpPOJa B TMPUPOAHBIX Bojax. MoHwuzamus BOIBL
HBIX JUCHUIUIUH C

Knaccuduxkamms oz mo Benuuanae pH
MPUMEHEHUEM . N .

7 KauecTBeHHBIE XapaKTCPpUCTHUKHU BOJBI: KECTKOCTh, IIICJI0OYHOCTB,
HH(OpMALHOHHO- OKHCJIIEMOCTh
KOMMYHHKAIMOHHBIX | 8 KapGonarnas cuctema MPUPOHBIX BOT
TEXHOJIOTHI

9.CynnaTHast cucTeMa MPUPOTHBIX BOJT

10.2KéctkocTh Boapl. Kimaccudukaius BoJ1 110 5KECTKOCTH
11.MakpoKOMIOHEHTH! MPUPOAHBIX BoJ. Mcrounuku B Boje. Coaep)kaHue B
BOJIAaX PAa3HOro THUIA

12.0cHOBHBIC KaTHOHBI MPUPOIHBIX BOJ. VICTOUHHMKHU U COAEpKaHUE B BOJAX
pasHoro Tumna
13.AHHOHHBII
KOHILICHTPALHS
14.buoreHHble 3J€MEHTHl TPUPOIHBIX BOJA M HUX CBSA3b C OPraHMYECKUM
BEIIeCTBOM. JleneHue BOJOEMOB IO BEJIIMYMHE OPraHMYECKHX M OMOTEeHHBIX
BemiecTB (TPOPHOCTH)
15.A30T TOpUPOAHBIX BOJ,
MOCTYTUIEHHUS B BOJOEMBI
16.@octhop. opmbl HaXOkKASHUS B BoJle. MICTOUHUKH TOCTYTUIEHUS
17.Kpemunii. ®opMbl coennHEHNH KpeMHUs B Bojie. ICTOUHUKY MOCTYTIIICHUS
18.Kenezo mnpupogusix Box. Dopmbel HaxoxAeHHsS B Boje. Poas B
OKHCIIMTENbHO-BOCCTAHOBUTENBHBIX MPOLECccax

19.MUKpOKOMIIOHEHTH. THUNWYHBIE KATHOHBI (JIMTHH, pyOWMINii, OepHILIHiA,
CTpoHIUii, 6apwuii). Posik B MpUPOJHBIX BOJOEMAax

20. MUKpOKOMIIOHEHTHI. THITMYHBIE aHUOHEKI (00D, OpoM, Ko, PTOp)
21.PagnoakTUBHBIE 3JIEMEHTHI IPUPOAHBIX BOJL

22.AmboTtepHble KOMIUIEKCOOOpa3oBareian (MapraHel, Xpom, aJlOMUHHIA...).
Porns B popMupoBaHNN XUMUYIECKOTO COCTaBa MPHPOIAHBIX BOJ]
23.0Opranuueckoe BeecTBO NpUpOIHBIX BoJ. PasHooOpasue popm, HCTOUHUKH
MOCTYTUIEHUS B BOJJOEMBI

24.I'a3pl, pacTBOpEHHBIE B  MPHUPOTHON
npoucxoxjenue. 3akoH I'enpu-ZlanpToHa.
25.Ponb KuCnopoaa B AKU3HU BOJOEMOB. 3aMOPHBIE SIBIICHUS
26.buoreHHast poJb YIJIEKUCIIOTO Ta3a. VICTOYHUKH MTOCTYIIICHUS
27.PactBopuMOCTh TBEPABIX BemiecTB. Mepa pPacTBOPUMOCTH.
pacTBOpEHHS

28.dopMupoBaHue cocTaBa MPUPOAHBIX BOA. [IpsiMble 1 KOCBEHHBIC (haKTOPEI
29.buonornueckuii pakrop B popMupoBaHue cocTaBa MPUPOTHBIX BOJ

COCTaB IPUPOJHBIX BOM. OcHoBHBIE aHHOHBI. MCTOYHMKH H

HaXOXIACHHUA B BOJEC. Hcrounuku

dhopmbl

BOJE. XapaKTEpUCTHKA W

Cr1oco0bl




30.AnTpoOmnoreHHsIi hakTop GOpMUPOBAHUS COCTABA MPUPOJHBIX BO.
31.I'napoxumust aTMOC(EPHBIX OCAAKOB. XUMHUUECKUN COCTaB.
32.T'uppoxumust pek. OcobeHHOCTH (OPMHUPOBAHMS XMMHUYECKOTO COCTaBa Ha
BOIOCOOpE.

33.I'mapoxuMus o3ep U BogoxpaHmmil. CX0ICTBa U pa3 MU

34.006mme 3aKOHOMEPHOCTH (POPMUPOBAHKSI XUMHUYIECKOTO COCTaBa BOJI.
I'mapoxumudeckast 30HaTbHOCTb.

35.Croco6b1 mpobooTOOpa MpH aHAIN3E MPUPOJHBIX BO. Y CTPONCTBA,
WCTIONB3yeMble 715 mpobooTdopa. Korceprarwst mpod BOIHI.

36.Tumnbl XuMHYECKUX cBsI3eil. JIUMONBHBIN MOMEHT Kak Mepa MOJIIPHOCTH
CBsI3€H.

37.Cmemrenne Boj Kak (GU3UKO-XUMHUISCKHH (PakTop (hOpMHpPOBAHUS COCTaBa
MPUPOTHON BOJIBI.

38.KarnonHuslit 0OMeH Kak BaxKHbIH (pakTop POPMUPOBAHUS XUMHUECKOTO
COCTaBa BOJBI.

39.®usuko-reorpaduaeckue GakTopsl GOPMHUPOBAHUSI XUMHIECKOTO COCTaBa
MPUPOAHBIX BOA: pelibed, KIuMar, ucrapeHue, BbIBETPUBAHHUE.
40.I"'eonornyeckue MOPOAHI - MPsIMOit (hakTop POPMUPOBAHUS XUMHUECKOTO
cOCTaBa MPUPOAHBIX BOA.

41.0OKucIUTENbHO-BOCCTAHOBUTEIBbHEIEC ycI0BuUs. [IoHsATHE 00 OKHUCIUTENBHO-
BOCCTaHOBUTEIbHOM TnoTeHIMane (Eh) mpupoaHsIx Bo.

Knaccuduxarms.

42 . Tsoxénpie MeTasutel. [IpencraBureny (KanMuii, CBUHEI, PTYTh, IIMHK H AP.).
Hcrounuku nocrymiuenus. Bnusaue Ha THAPOOUOHTEIL.

43 .uTerpajibHble OKa3aTeIN KauecTBa BOI.

44 PacTBOpeHHbIE, B3BEIICHHbBIE U KOJUIOMIHbIE KOMIOHEHTHI IPUPOIHBIX BOJ
MUHEPAJIHHOT 0, TA30BOT0 U OPraHUYECKOTO MTPOUCXOKICHHSL.
45.MuKpOKOMIIOHEHTHI TPUPOIHBIX BOJ. VICTOUHUKHN MOCTYIIIICHUS

3amanug.
yMmemp: BECTH JOKYMEHTAIIMIO MPH MOJICBBIX U JIAOOPATOPHBIX UCCIICIOBAHUSIX;
WCTOJIb30BaTh MOJYYCHHBIC 3HAHUS TPU ONPEACICHUU YCIOBHHA OOUTAHUS W
BBIpAIMBAHHS PHIO; WCIOJIB30BATh MOJYYCHHBbIC 3HAHHS TPU OIMPEICIICHUH
AHTPOIIOTEHHOM HArpy3KU Ha BOJIHBIE OOBEKTHI:

1.I'mppoxumus kak Hayka. Mcropus pa3zsutus ['mapoxumun, e€ nmpakTuieckoe
3HAYCHUE

2.BaxxHeliiye CBONCTBa BOJHBIX pPacTBOpPOB. [IOHATHS O KOHLEHTpaluud MU
CIocoObI €€ BhIpaKeHHS

3.I'padmyeckrie criocoObI BRIpaKEHUS COCTaBa MPUPOIHBIX BOT

4 ITpuHIHIIBI BECOBOTO, 00HEMHOTO M KOJIOPUMETPUIECKOTO aHAIN30B
5.Munepanu3zanus MpupoIHbIX BoJ. Kitaccudukaius BoJ| 10 MUHEpAIU3AIHN
6.Knaccuduxarust mpupoIHBIX BOJ IO XHMHYECKOMY COCTaBY

7.Kpyroeopor azora B o3epax (mo C.M. Ky3nenoBy). A3sordukcaius,
amMmMoHu(uKanus, HATpUdUKalMs, aeHuTpudukanus. Poias Mukpodopsr B
3THUX MpoIeccax

8.HopmupoBaHue kauecTBa BOJ

9.MHTETpaTbHEIE XUMUIECKHE MTOKa3aTen, XapaKTepHU3yIoIue
OMOJIOTMYECKYIO aKTUBHOCThH BOJJOEMA

10.JucnepcHble CUCTEMBI, UCTUHHBIEC U KOJIOUAHBIE PACTBOPHI

11.AncopO1iust 1 BUABI COPOITMOHHBIX MPOIIECCOB B MPUPOTHBIX BOJAAX

énadems: METOJAMHU OTOOpa M 00pabOTKM THIPOXMMHUYECKHUX Mpoo;
METOJaMH SKOJIOTHYCCKOT'O MOHUTOPHHTA U SKCIICPTU3BI:

1.Haiit omm6Ky B popMyste Boasl Sy 012 %°

2 Haiit omm6Ky B popmyste Boasl Cry gM9 02




Na, 25
Na, 25
Na, 0,8

3.0mucathb coctaB Boansl CLyy, 7
4.0Omnucatb coctas Bogbl CLyj 7
5.0mucats coctaB Boasl C, S 5
6.0nucars cocras Bojsl Cii“?
7.Haiiti omm6Ky B hopmyste Boasl Cry 10M92
8.Croco06sI Tpo000TOOpa TIPH aHATN3E TTPUPOIHBIX BOT
9.YcrpoiicTBa, Hcmonb3yeMble A MpobooTdopa
10.Crioco0bI KOHCEpBaIMK MPOO BOABI

11.Haitti ommo6ky B popmyste Boasl C) 1062 %
12.Haiitn ommo6ky B popmyste Boapl Ci, o5 >

13. Haiitu omu6ky B opmyne Bogasr CL; g €202
14.Haiiti omm6ky B popmyste Boasl CL, Sy g8 01
15.Haiitn ommoky B popmyste Boasl C, S;se 08
16.0mucaTsb cocta Boabl Cjj 55 Na 55

17.0nmcars cocras Bogpsl S N2
18.0mmcate coctaB Boasl CL, S
19.I'padpuueckre criocoObl BEIPAKESHHUS XMMUYSCKOTO COCTaBa MPUPOIHBIX BOJI
20.BaxHeilue cBoWCTBa BOJHBIX pacTBOpoB. [loHATHE O KOHUEHTpalUu U
croco0ax e€ BhIpaKeHHS

21.IIpsiMble ¥ KOCBEHHbBIE METOMBI ONpeNeTIeHUs OPraHNUeCKOro BEIIeCcTBa B
BOJIE

22.Crioco0bl BEIpaKEHHSI XHMAYECKOTO COCTAaBa MPUPOIHBIX BOJ

Na, Mg

IIpumep 7K3aMeHAIOHHOTO OHJIeTA

OI'BOY BO «I'ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypaiibs»
HNHCTUTYT OMOTEXHONIOTHH U BETEPUHAPHONU MEAUIIMHBI
Kadenpa BogabIx OMOpecypcoB U aKBaKyJIbTYPbI
YueOHnas aucuumianHa: ['uapoxumus
Hamnpasnenue noaroroku 35.03.08 «BoaHbie OMOpeCypChl  aKBaKYyJIbTypay

BK3AMEHAIIMOHHBII BUJIET Ne 1.

1. Kenezo mnpupogusix Boja. DopMbl HaxoXkJAeHUS B BojAe. Poiab B OKHCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX IIpOLIECCaX
2.  IlpuHIHMITEI BECOBOTO, 00BEMHOTO M KOJIOPUMETPUIECKOTO aHATH30B

3. Haiitu omm6ky B popmyne Boast CL, Sy g©01
Cocrasui: Kosanenko A.W. / [« » 20 T.
3aBenyrounii kadenpoit  Peibuna I'.E. / / « » 20 1.

Kpurepun onenku:

IIsaTudaIbHAs IKAJA OLEHMBAHUA YCTHOT0 IK3aMeHa

Onenka Onucanue

JleMoHCTpUpyeT IIyOOKHE M NMPOYHBIE 3HAHMS MO MPEIMETY; MOXKET
cOpMyIMpOBaTh OCHOBHBIE TOHSATHS THUAPOXMMHUU (BOJA, COCTaB
CTpOEHHE, aHOMaJINH, XUMHUUYECKUNA COCTaB MPUPOIHBIX BOJ, YCIOBUS
OTJINYHO ¢dbopMHUpOBaHHUA  TNPUPOJHBIX BOJ W Jp.) TPaBWIbHO  JAET
THAPOXUMHUYECKYIO  OIIEHKY  KauecTBa  IOBEPXHOCTHBIX  BOJ,
MOATBEPKAAET MNpPHUMEpPaMH; CAENal COOTBETCTBYIOLIUN BBIBOJ IIO
U3JIaraeMoMy MaTepuaiy.




JIeMOHCTpUpYET AOCTATOYHO MOJIHBIE 3HAHUS U3y4aeMOU JUCLMILINHBL,
€ro OTBET MPEACTABISAET IPaMOTHOE M3JIOKEHHE y4eOHOro marepuala
[0  CYyIIECTBY; OTCYTCTBYIOT CYLIECTBEHHbIE HETOYHOCTH B
(dhopMyIHpOBaHUM MOHSATUH; TPABIIIBHO TPUMEHEHBI THIPOXUMHUYECKHE
XOpOLLIO OLICHKM KauyecTBa IMOBEPXHOCTHBIX BOJ, MOJATBEPKICHBI IPUMEPAMU;
caelaH BbIBOA. J[Ba BOIpOCa OCBEILIEHBI IMOJIHOCTHIO WK OJIMH BOIIPOC
OCBELIEH MOJHOCTBIO, @ JiBa APYIUX JOBOAATCA 1O JIOTHYECKOIO
3aBEPILICHUS npu HABOSIIUX/TONOTHUTEIbHBIX BOIIpOCax
npenojaBaTesns

JlemoHcTpupyeT oOliue 3HaHWsS OCHOBHOTO Marepuaiia 06e3 yCBOCHHS
HEKOTOPBIX CYIIECTBCHHBIX IMOJIOKCHUI; (HOPMYIHPYET OCHOBHBIC
MOHATHSL C HEKOTOPOM HETOYHOCThIO (BOAA, COCTaB CTPOECHHE,
QHOMAQJIMM, XUMHUYECKMM COCTAaB MPUPOJHBIX  BOJ,  YCJIOBHS
YAOBJIETBOPUTENILHO | (pOpMHUpPOBAHUS MPUPOAHBIX BOJ U Jp.); 3aTPYIHSETCS B MPUBEICHUU
MIPUMEPOB, MO OIEHKE XMMHUYECKOTO COCTaBa M KauyecTBa BOJA U T.J.
OpuH Borpoc pa3zo0paH MOTHOCTHIO, ABa HAYAThl, HO HE 3aBEPILICHBI J0
KOHIIQ; TPU BOIIpOCA HA4yaThl M IPHU TOMOIIM HABOJSAIIUX BOIPOCOB
JOBOJISITCS 10 KOHIIA

JleMOHCTpUpYy€eT He3HAHHWE 3HAYUTENILHON YacTu MaTepuana (CTpoeHHe,
COCTaB M CBOMCTBA MPUPOJHBIX BOJ, HE MOXKET OLIEHUTh Kaue€CTBO BOJ
METOJIaMH XUMHUYECKOI'0 aHalu3a, U T.1.); AOMYCTUJ CYIIECTBEHHBIE
OLIMOKY B MPOIIECCE U3II0KEHUS; HE YMEET BBIJICIUTh IJ1aBHOE U CIIENATh
MPaBUJIBHBIN BBIBOJ; MPHUBOAMUT OIIMOOUYHBIC ompeneneHus. Hu oxuu
BOIIPOC HE PACCMOTPEH JI0 KOHIIA, HABOSIIHNE BOIIPOCHI HE TOMOTAI0T

HCYAOBJICTBOPHUTCIBHO

IlIxana oneHUBaAHUA TCCTUPOBAHUS HA IK3AMECHE

Pesynprar IIpaBUIBHBIX OTBETOB, %o
OTIMYHO 86 — 100
XOPOIIO 71-85

YZIOBJIETBOPUTEIIBHO 50-70
HEYJIOBJIETBOPUTEIBHO MmeHee 50

2. TecToBBIE 321aHUSA 1JIS IPOMEKYTOUHOI aTTeCTALMU
(3auet B popMe TeCTHPOBAHUS)

3nams: hopmMupoBaHHE KauyecTBa MPUPOIHBIX BOJ TOJ BIUSHHEM (U3UKO-TEOrpapuIecKux
TEOJIOTHYECKUX, (PUBHKO-XUMHUUECKHUX ¢ OHOJOTHYECKHX (PaKTOPOB;, O TIOCIEICTBUIX
AHTPOTIOTEHHOW JIeATETbHOCTH; COBPEMEHHBIE METO/IbI XUMUUYECKOTO aHaJIN3a MPUPOTHBIX BOJT

1.IlepBoIii yueHbIi, KOTOPBIA 0OpaTHI BHUMAHUE HA TO, YTO BOJIA SIBJISICTCS € IMHCTBEHHBIM
BEIIIECTBOM B IIPUPO/IE, CIIOCOOHBIM OJTHOBPEMEHHO HAXOJAUTHCS B TPEX arperaTHBIX COCTOSHUSX:
ra3o00pa3HOM, )KHJIKOM U TBEPJIOM...

2.B cBoeit pabore M.B. JIoMOHOCOB 1an y4eHHE O MPHUPOAHBIX BOAAX KaK O CIOKHOM
pacTBope, COCTaB KOTOPOI'O0 CBOMM IPOUCXOXKJIEHHEM 00s3aH OKpY Kalollei cpese, o nmepeHoce
COJIEN B IIPOLIECCE KPYTOBOPOTA BOJIBI, 0 XUMHUECKOM COCTABE BOJBI KaK CPEICTBE PacCIiO3HaAHUsA

HEp. ..
3.Bce 0CHOBHBIC KATHOHBI MTPUPOTHBIX BOJ — 3TO. ..



4.Bce OCHOBHBIE aHMOHBI TPUPOIHBIX BOJ. ..

5.I'maBHbI QakTOp B HOPMUPOBAHUN XUMHUYECKOTO COCTaBa MPUPOIHOMN BOMBL. ..

6.®aktop B (OPMUPOBAHUM XUMHYECKOTO COCTaBa MPUPOTHOM BOJIBI, SBISIOMIUNACS
CYLLIECTBEHHBIM JJIs1 IOJI3EMHBIX BOJI. ..

7.'a3, IpUCYTCTBYIOIINI B BOJIC, HEOOXOAUMBIH JIJIsl BBIIICIIAYNBAHMS TIOPOI. ..

8.ITox ocMocoM mojipa3yMeBaror. ...

9.KucnotHOCTH BOIBI O0YCIIOBJICHA. ..

10.1{enouHOCTH BOJIBI OOYCIIOBJICHA. . .

11.Bogopoausiii mokazarenb pH — 310...

12.Konnou1HbIMU HA3bIBAIOTCSL PACTBOPHI, B KOTOPBIX BEIIECTBO HAXOJIUTCA B BUE TPYII
MOJIEKYJI — KOJUTIOMAHBIX YacTULl. Pa3zMephl KOJJIOUIHBIX YAaCTULl TIPUMEPHO COCTABJISIOT. ..

13.3akoH, iexanmii B OCHOBE MOTEHIIMOMETPUYECKOTO METO/IA. ..

14.®akTop, HE OTHOCSAMICHCS K TeoJorudeckuMm ¢aktopam Tmpu (GopMupoBaHUHU
XMMHYECKOI'O COCTaBa IIPUPOIHBIX BOJ. ..

15.Knacc Boabl OTCYTCTBYET B KJIaCCU(UKALIUN TPUPOTHBIX BOJ 10 XUMUYECKOMY COCTaBY
O.JI. Anekuna...

16.Bano3ubie BOJEL. ..

17.A30HaNIbHBIC TPUPOAHBIC BOJIHI. ..

18.MakcumalibHOE KOJIMYECTBO BOJAOPOIHBIX CBSA3EH, KOTOPOE MOXKET 00pa30BbIBATH O/IHA
MOJIEKYJ1a BOJbI B XKHUJIKOU CpeJie. ..

19.Munepanu3zauus NpupoJHOM BOJIbI XapaKTEPU3y€ETCs BEJIUUMUHOM. . .

20.Y4eHble-1epBOOTKPHIBATEIN XUMUYECKOTO CTPOECHUS BOJBL. . .

21.I'maBHeiMe pacTBOPUMbIE MUHEPabl, (POPMUPYIOLIUE OCHOBHOW XUMHUYECKUN COCTaB
MPUPOIHBIX BOJ. ..

22 IlpyynHaMy HUYTOXKHOTO COJEP>KAHUSI MHKPOKOMIIOHEHTOB B HPHUPOAHBIX BOJAX
ABJISAIOTCA. . .

23.Tsoxelnble MeTajuIbl 00JIaAaroT. . .

24 TOKCHUYHOCTb TSKEJIOro MeTaljla B BOJIE MPONOPIIMOHATIBHO YBEIUYUBAETCS C. ..

25.11o BogooOMeHy 03epa AensITces Ha. ..

26.HeoTHOpPOAHOCTh XMMHUYECKOTO COCTaBa O3€pHOM BOJBI MO TIyOMHE U aKBATOPUU
CBsI3aHa...

277.®@aKTOpHbl, BAUSIOLUIUE Ha THIPOXUMUYECKYIO 30HATbHOCTh BOJIOEMOB. ..

28.1]BeTHOCTh MPHUPOAHON HE3arps3HEHHON BOJBI OOYCIOBIEHA B OCHOBHOM HaJHMYHUEM
TYMHUHOBBIX KHUCJIOT M OKHCHIO TPEXBAJIEHTHOTO XKeJle3a. . .

29.AnTponoreHHoe eBTpOPUpPOBaHNE BOJOEMOB — HEXKENaTeIbHBII MPOIECC, TaK KaK BEJET
K 3arpsA3HEHUI0 BOJOEMa: YXYALIEHUIO KauecTBa BOJbI, CHMKEHHIO KOJMYECTBAa BUJIOB
T'HJIPOOMOHTOB, MOSBJICHUIO B BOJOEME aHAaPOOHBIX 30H. ..

30.0prannyeckoe BEIIECTBO NPHUPOAHBIX BOJ TIO TMPOUCXOXKJACHHUIO JIETUTCA Ha
ABTOXTOHHOE, aJUIOXTOHHOE M MOCTYIHBILEE ¢ BOJOCOOPHOMN TUIOMIAH. . .

31.0Oprannueckue BellecTBa, MPUCYTCTBYIOIIKE B BOJIE, HO HE BCTPEUAIOLIUECS B KUBBIX
OpraHu3Max 3TO — TYMHUHOBBIE- U ()yJIbBOKHCIIOTHI. ..

32.0cHOBHBIE HMOHBI B TMPHUPOAHBIX BOJAaX, OOYCIIaBIMBAIOLIME MUHEPATU3ALHUIO
IPUPOIHBIX BOA Ha 90-99 % 3T0 KaTHOHBI ¥ aHWOHBI, Takue kak: K Ca?* Mg?* Na* HCOs~ COs*
CL™ SO4%...

33.MUKpPOKOMIIOHEHTHI B MPUPOJHBIX BOJAX — ATO BEIIECTBA, KOHLEHTPALUs KOTOPBIX
00b19HO HIKE 1 Mr/mM? (mo Burorpanosy A.IL) ...

34.Tspkenoli BOJOM Ha3bIBAE€TCS M30TOIHAS PAa3sHOBUIHOCTH BOJABI, B KOTOPOM NpOTHI
3aMElIEH Ha IEUTepHil. ..

35.B MonekyJie Bo/ibl YIoJl CBSI3U, MEX Ty AByMs aToMamu Bojopoa (H-O-H) pasen 104,3°
1 OJIM30K K YTIIy TETpadpa. ..

36.AHOoManbHBIE (PU3UYECKHE CBOWCTBA BOJBI CBSI3aHBI C €€ TUIOJIBHBIM CTPOCHHEM U
CIIOCOOHOCTBIO K 00pa30BaHUIO BOJOPOHBIX CBSI3EH MEXKIY MOJIEKYJIaMH. ..



37.Mepoii pacCTBOPUMOCTH BEILIECTBA CIIYKUT KOHIEHTPALIMS €r0 HACBIILIEHHOTO pacTBOpa.
[ToaToMy pacTBOPMMOCTH BEUIECTBA MOJKHO BBIPA3UTh TaKXKe KaK M KOHLEHTpaLUI — B
OTHOCUTENIbHBIX MaccoBod (%) u oOwvemHOM (momu enuuuiel) ¢opmoit. Kosddumment
PacTBOPUMOCTH BELIECTBA — ATO YMCIIO MACCOBBIX YacTei OE3BOHOTO BEIIECTBA, KOTOPHIE MOTYT
PacTBOPUTHCS B CTa MAaCCOBBIX JIOJIIX PACTBOPUTEJIS NIPU AAHHBIX YCIOBUSX. ..

38.ITox aKTHBHOCTBIO MOHA MO/IPa3yMEBACTCA, Ta YCIOBHAs dPPEKTUBHAS KOHIICHTPAIUS
MOHA, C KOTOPOM OH B3aMMOJAEWUCTBYET C APYTMMH BEILECTBAMHU IIPH PEAIBHBIX XMMHYECKHX
peaKuusx. ..

39.MoHHas cuia pacTBOpa pPACCUMTHIBACTCS KaK CyMMa IIPOU3BEACHUN MOJISIPHBIX
KOHLIEHTpAaLlMi BCEX HOHOB B PaCTBOPE HA KBaJpaT UX 3apsja...

40.Du3nueckas U XUMHYECKas (XeMOcopOIMs) aacopOLys BelEecTBa B IPUPOJIHON BOJIe
JpyT OT Apyra OTIUYAIOTCS 110 OOPATUMOCTH SIBJICHUS. . .

41.ITox cOMEHOCTBIO NMOHUMAETCS CyMMAapHOE COJEp)KaHHE B I'paMMax BCEX TBEPIBIX
MHUHEpaJIbHBIX PACTBOPEHHBIX BELIECTB, COJIEPKAIUXCA B 1 KT MOPCKOI BOJIBI IPH YCIOBUH, OpOM
U MOJ 3aMeIleHbl YKBUBAJICHTHBIM KOJIMYECTBOM XJIOpPA, BCE YIVIEKHMCIIBIE COJIM IEPEBEICHBI B
OKCHUJbl, BCE TBEpJbI€ BEILIECTBA BBICYIIEHbI, @ OpPraHUYECKHE BEILIECTBA COXOKEHBI IMpU
temriepatype 480°C...

42 KapOoHaTHast U cynb(aTHas CHCTEMa PaBHOBECHH B MPHUPOJHBIX BOJAX CIYXKHUT IS
nojzep>xaHus OypepHbIX CBOMCTB BOJIBI. . .

43.buOreHHOe JKele30 B MPUPOIHBIX BOAAX HAXOAHUTCA B ABYX (OpMax — 3aKUCHOU H
OKHCHOH. ..

44 I"'eonoruueckuii — Beyimuii pakrop B GOpMUPOBAHUM MUHEPATU3ALUN U XUMUYECKOTO
COCTaBa IPUPOJHBIX BOJ. ..

45 Knaccudpukamnusi MPUPOJHBIX BOJA MO MHUHEpalIM3auuu moapazymeBaer (mo B.W.
Bepnaackomy). ..

46.Knaccupukanust TpUPOJHBIX BOJA MO MHUHepanu3anmuu monapasymenaer (mo O.A.
Anexuny)...

47 Knaccugukanus peuHbIX BOJl IO MUHEpalu3aluuy, npeioxeHHas O.A. AJIEKUHBIM. ..

48.Knaccudukaius 03epHbIX BOJ 10 MUHEpaIU3aluy, npeanoxeHHas O.A. AJIEKUHBIM. ..

49 Knaccudukanus npupoIHbIX Boj 1o BennuuHe pH...

50.006menpuHsATas Ki1accupuKanus IpUPOJHBIX BOJI IO BEINYMHE OOIIEH KECTKOCTH. ..

S1.I'mppoxumus — HayKa, H3y4arollasi XUMUYECKHM COCTaB MPUPOIHBIX BOJ, a TAKXKE €ro
U3MEHEHHs I0Jl BIUSHMEM EeCTECTBEHHBIX (XMMHUYECKHX, (U3UYECKUX M OHOJOTHYECKUX) U
AHTPONOTEHHBIX (PAKTOPOB U MPOLIECCOB. ..

52. OkucauTenbHO-BOCCTaHOBUTENbHBIN NoTeHnuan (Eh) xapakrepusyer cnocoGHOCTh K
OKHCJICHHUIO M BOCCTAHOBJICHUIO aTOMOB M MOHOB, U3MEPSETCS B BOJIbTaX, OTHOCUTEJILHO KaKOM-
a100 CTaHAAPTHOM OKHUCIMTENbHO-BOCCTAHOBUTEIBHONM pPEAKLUMU C TOTEHIHMAJIOM pPaBHBIM
HYJIIO. ..

53.Peakius Hy — 28 = 2H" sBnsieTcst CTaHAAPTHOM OKHMCIMTEIHLHO-BOCCTAHOBUTEIBHOM
peakuueit ans onpenenenus Eh npuponssix Boa. ..

54 Peakuuss ruaposiM3a — O3TO XHUMHUYECKOE B3aUMOJECHCTBUE COJM C BOJOW, HE
COTPOBOKAAIOIIEECS U3MEHEHNEM PEAKIINH CPEJIBI. ..

55.MUKpPOKOMITIOHEHTHI PUPOJHBIX BOJ — CaMmasi MHOIOYHMCIIEHHAs TpyMIa, UX JAEIAT Ha
rpynnbl. OTMETbTE TUTUYHBIX MTPEICTAaBUTENEH. . .

56.11o pacnipocTpaHEHHOCTH B IPUPOJHON BOJE ra3bl MOXKHO Pa3A€IUTh Ha TPU FPYIIIHL. . .

57 Ilpouecc pacnaaa OpraHUYECKOTO BEIIECTBA B MPUPOIHBIX BOJAX HA3BIBAETCA. ..

Ymemsb: BecT JOKYMEHTAIMIO TIPU TOJEBBIX M JIAOOPATOPHBIX HCCIICAOBAHUSIX;
UCTIOJIB30BaTh TIOJYYCHHBIC 3HAHUS TP OMPEICIICHUH YCIIOBHIT OOUTaHMS U BBIPAIIMBAHUS PHIO;
UCIIOIB30BaTh MMOJYUYCHHBIE 3HAHMS TPHU OMPEICICHUH AaHTPOITOTEHHON HArpy3KH Ha BOJHBIC
OOBEKTHI,



58.XapakTepucTuka NpupoaHON BOJbI, HE OTHOCAIIASICS K KAUECTBEHHOM. ..

59.Pa30aBiIeHHBIMH PACTBOPAMH CUHUTAIOT. ..

60.DakTop, NPUBOIALIMN K CHUKEHHUIO COAEPKaHUS paCTBOPEHHOTO KMCJIOpOa B BOJIE. ..

61.He anomManbHOE CBOMCTBO BOJIEL. ..

62.MuHuMmanbHOE cojepkanue pactBopeHHoro kuciopona (ITAK) B Bomoeme st
MO//ICpKAHUS KUZHEIEATSIbHOCTH THIPOOMOHTOB B 3UMHUX YCJIOBUSIX. ..

63.MuHuMmanbHOe cojaepkanue pactBopenHoro kuciopona (ITAK) B Bomoeme st
MOJJICPKAHUS KUZHEIEATEIbHOCTH THIPOOMOHTOB B JICTHUX YCIOBHSIX. ..

64.Jlns wona ycraHosiaeHo 3HadeHume I[IJIK= 0,08 wmr/m nmns BOAHBIX OOBEKTOB
PBIOOXO03SHCTBEHHOTO HA3HAYCHMUS. . .

65.1ns1 mona ycranoieHo 3HadeHue I[IJIK= 0,05 wmr/m nns BOAHBIX OOBEKTOB
PBIOOXO03SHCTBEHHOTO HA3HAYCHMUS. . .

66.Jlns1 woHa ycraHorieHo 3Hauenue IIJIK= 300 wmr/m g1 BOIHBIX OOBEKTOB
PBIOOX03SHCTBEHHOTO HAa3HAUCHUSL. ..

67. 1ns1 wonHa ycrtaHorBieHo 3Hauenue I[IJIK= 100 wmr/m g1 BOIHBIX OOBEKTOB
pBIOOX035MCTBEHHOTO Ha3HAYCHHUS. . .

68.JIns xatuona yctanoBieHo 3HaueHue I[IJIK= 180 wmr/m nns BOAHBIX OOBEKTOB
pBIOOX035CTBEHHOTO Ha3HAYCHHUS. . .

69.JIns xatmoHa ycraHoBieHo 3HaueHue [IJIK= 50 wmr/m nns BOOHBIX OOBEKTOB
pBIOOX035HCTBEHHOTO Ha3HAYCHMUS. . .

70.[Ins xatuona yctaHoBieHo 3HaueHue IIJIK= 120 wmr/m nns BOAHBIX OOBEKTOB
pBIO0X035HCTBEHHOTO Ha3HAYCHHUS. . .

71.Ins wnona ycraHoBieHo 3HaueHue I[IJIK= 40 wmr/m s BOIHBIX OOBEKTOB
pBIOOX035MCTBEHHOTO Ha3HAYCHHUS. . .

72.0praHojenTUYeCcKuil IOKa3aTellb, PEKOMEHIYEMbIM ISl OINpEAENICHHs TOJNbKO B
IMUTBEBOH BOJE. ..

73.HopmatuBHbIN 1rana3oH pH 11 npupoaHbIX BOJ. ..

74 I'occTaHmapTOM HE YCTAaHABIMBAIOTCS TPEOOBAaHMSI K KAYECTBY BOI. ..

75.MuHepanu3auuu BOJbI, P KOTOPOM TemIepaTypa 3aMep3aHusi U MaKCHUMallbHas
MJIOTHOCTH coBmnanaiot (mo Kuunosuuy H.M.)...

76.21eMeHT, Mpu HeIOoCTaTKe KOTOporo B Bojae (koHmeHtpanus Huxe 0,01 mr/m)...
pa3BuBaeTcs Kapuec 3y00B y yenoBeka, a mpu u3osiTke (6omee 1,5 mr/im) — Guroopos. ..

77.Tsxenblid METAJIJI MPUCYTCTBYET B BOJAE, MPHU HEJAOCTATKE BBI3IBAET MAJIIOKPOBUE Yy
YeJIOBEKa U )KMBOTHBIX. BiIMseT Ha MOCTYIIJIEHUE a30TUCTHIX BEIIECTB, aKTUBU3UPYET OMOCUHTES,
YBEIMUEHUE COJEepXKaHUS XJIopopuiia y pacTeHUH U acKOpPOMHOBOW KHCIOTHL. Bxoaut B
CTpyKTYypy BuTamuHa B12...

78.Tsxenplif  MeTayul, XOpPOIIO pacTBOPUMBIM B BOjAE, OJMH U3 Hauboisee
pacrpoCTpaHEeHHBIX 3arpsi3HuTeNeii. B BoJle TPHUCYTCTBYET B Pa3IMYHBIX KOMIUIEKCAX.
KoHueHTpanus cHUXkaeTcs ero TOJIbKO B IIEIOYHBIX BoAax. [Ipu HegocTaTke MeTaiia y pacTeHUun
HapymiaeTcss oOMEH yTJIeBOJIOB, OEIKOB, YMEHbIIIAEeTCA cojaepxkanue ximopoduia. [Ipucyrcreue
€ro YMEHBIIAET y 4YelOoBE€Ka TOKCMYHOCTh MEIU U KaAMUsS. YCKOPSET Pa3BUTHE JPOXKEUH. Y
HEKOTOPBIX OE€CIIO3BOHOYHBIX BXOJHT B COCTaB reMa (3ejeHasi KpoBb). ..

79.Tsoxenslid MeTasl, OUYe€Hb TOKCHUYHBIN, BBI3BIBAET y deJoOBeka Oone3Hr MwuHamara.
CBs3pIBaeT OCIKM B MPOYHBIC KOMIUIEKCHL. BCTyrmaer B peakmuio ¢ COJNISIMH KPOBH M TKaHEH,
KOTOpbIE TEPSIIOT CBOM 3ALUTHBIE CBOMCTRA. ..

80.Tsoxenplii  MeTajul, IUIOXO afCcOpOMpYyeTcs B BOJE B3BEIICHHBIMU BEIIECTBAMM.
VMHTEHCUBHO TOTJIOMIAETCS] THAPOKCUIAMH MeTauioB. HakamnuBaeTcss B MSTKHX TKaHSX PHIO.
3amemnsaer pOTOCHMHTE3, ¢ HUM POCT Yy pacTeHHil. B ciydae oTpaBieHus Ji0Jel pa3BHUBAETCS
Ooue3np Mraii-Utaii. ..

81.Tspxenblit MeTan, KomIuiekcooOpa3oBaTesib. CaMOCTOSTETbHBIX MUHEPAJIOB HE UMEET.
Brusier Ha munuAHBIN U yTIIeBOAHBINA 0OMeH. TOPMO3UT CHHTE3 )KUPHBIX KUCIOT U XOJIECTEPHUHA.
WNHorna ero moxyvaroT myTeM CKUTAHHS acIlUAMi, KOTOPhIE €r0 HHTEHCUBHO HAKaIJIUBAIOT. ..



82.05meMeHT 4Yalie BCEro JUMUTHPYIONIUN OHONMPOMAYKTHBHOCTh BOJOEMOB YMEPEHHOM
30HBI. ..

83.Tun TpodHOCTH (KOPMHOCTH) CIEIYIOIIET0 BOJAOEMA: HHU3Kas MHUHEpPATU3aIUs BOIbI,
KHciioe 3HaueHue pH, BbICOKOE cojiepKaHUE OPraHMYECKOro BEIEeCTBa, Malloe COJEpIKaHUE
OMOTeHHBIX BEILIECTB. ..

84.Ycnosue, HE ciocob6cTBytomiee hopMupoBaHUIO COIISTHOTO 03€pa. ..

85.IIpssmMbiMu pakTopsl B GOpMHUPOBAHUN XUMUYECKOTO COCTaBa MOBEPXHOCTHBIX BOJ. ..

86.K ¢wusnko-xumuueckum (akropaM B (GOPMHUPOBAHMHU COCTaBAa MPUPOIHBIX BOJ
OTHOCSITCSL. . .

87.AHHOHBI, CKAIJIMBAIONINECS B BOJaX HEPTIHBIX MECTOPOKIACHHUIA. . .

88.0O0bIuHBII METOJT OTIpEIeTICHUSI OMOTEHHBIX BEIIECTB B BOJIE. ..

89.K cioco6amM coxpaHEeHHS MOCTOSHCTBA XUMUYECKOTO COCTaBa MPOOBI BOJIBI OTHOCHT. . .

90.1;1s1 oTO0pa P00 ¢ TIIyOUHBI UCIIONB3YIOT. . .

91.PacTUTENHHOCTD BIUSET HA XUMUYECKHIA COCTAB MMPUPOIAHBIX BOJ] Uepe3 U3MEHEHHUE. ..

92.B ¢opmyne KypnoBa aiis mpeacTaBieHUS XUMHYECKOIO COCTaBa MOJ3EMHBIX BOJI
UCTIOJIB3YeTCs 1ceB10Apo0h. PacimdpyiiTe U 3aumTe NPUCYTCTBYIOIIHNE YICMEHTHI:

p M (anmons! (100 %))/(katuonsi(100 %))T, /...

93.PaccraBbTe COOTHOIICHHS] MOHOB JIJIs1 TUTIOB MPUPOAHBIX BoA (1o Asekuny O.A.)...

94 Metamopdu3aiusi IpUPOIHBIX BOJ — MEPEXO0] U3 OJHOIO XUMHUYECKOTO THUIIA BOJBI B
JIpYroil MyTeM B3aUMOJCHCTBUS C BEILIECTBOM OKPYIKAIOIIEH CPEB. ..

Bnaoemsy: wmeronamMu otbopa U 00paOOTKM THAPOXMMHUYECKHX Mpo0; METOoAaMH
9KOJIOTHYECKOTO MOHUTOPUHTA U DKCIIEPTHU3BL:

95.11pu onpeneneHuu coiepkanus B Bojie KapOOHATOB UCIIOIB3YETCS KUCIOTHO-OCHOBHOM
WHIUKATOP. ..

96.Ilpu ompeneneHuu coaep KaHUS B BOJIE THJIPOKApOOHATOB HCHOIB3YETCSI KUCIOTHO-
OCHOBHOW MHAMKATOP. ..

97.@akTop CHOCOOCTBYET MOBBIIIEHUIO KOHIIEHTPAIIMA PACTBOPEHHOTO KHUCIOpOJa B
BOJIE. ..

98.I'1aBHBIE NOHBI PUPOIHBIX BOJI OMPEETSAIOTCS B OCHOBHOM METOOM. ..

99. 15151 otipesienieHust COAEpKaHusl B Bojie KaTHOHOB Jkene3a (I11) mpumenstoT peakTus. ..

100./1511 onpeneneHus )KeCTKOCTU BOJbI IPUMEHSIIOT PEAKTUB. ..

101.daxkTop, oka3pIBarONINi HAUOOJIbINIEE BIUSHUE HA YCIOBUE BOAOOOMEHA, OT KOTOPOTO
3aBUCUT MUHEpAIN3aLUsI U XUMUYECKHIM COCTAaB MOBEPXHOCTHBIX BOJI. ..

102.MeTo1 HE OTHOCHUTCSI K OTIPEICTICHUIO0 OPTaHUYECKOTO BEIIECTBA MPUPOAHBIX BOI. ..

103.0cHoBHass ¢opma mnoTpebieHus a3oTa (GUTOIIAHKTOHOM H  BBHICHIEH BOJTHOM
PacTUTEIBHOCTBIO. ..

104.0OcHoBHas ¢opma norpednenus pochopa BOJHOM OHOTOH. ..

105.IToxkazatenu HE oTHOCsIIMEcs: K OpraHOJIEITUYECKHM. . .

106.1Toka3zaTenu OTHOCSIIHUECS K OPraHOJEITUYECKHM. ..

107.1Tpo3padyHOCTh BOABI MOKHO ONPEAECTUTD. ..

108.Ha BenuuuHy BoopoaHOro nokaszatesns (pH) Boabl BAUSIOT ClieIyIOIME KOMIOHEHTHI,
HaxOJIAIINECs B BOJIC. ..

109.001112s1 >k€CTKOCTH BOJIBI ONPEIEIISECTCA. . .

110.MeTo/10M KUCTOTHO-OCHOBHOTO TUTPOBAHUS ONIPEACIISIIOT COJIEPKAHUE B BOJE. . .

111.MeTo/10M OKHCIUTENBHO-BOCCTAHOBUTEIBLHOTO TUTPOBAHUS ONPENIETSIOT COIEPKAHUE
B BOJIE. ..

112.MeToi KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS JICKUT B OCHOBE OIPEICICHUS B
BOJIE. ..

113.MeTo/10M 0CaIUTENBLHOTO TUTPOBAHUS OTPEJEISIOT COIEPKAHUE B BOJIE. ..

114.I'magpoxumMuyecke Nmoka3areyid, KOTOPbIE OMPENEISAIOT HEMOCPEACTBEHHO Ha MECTE



otbopa npoo...

115.IToka3zaTenu, He Hy>KJaroImuecs B (puKcaluy Ha Mecte 0TOopa MpoOHI. . .

116.K 3anaxam ecTecCTBEHHOT0 IPOUCXOKIECHUS OTHOCSTCH. . .

117.K 3anaxaM HEOPraHMYECKOTO MPOUCXO0KIEHUS OTHOCSTCS. ..

118.MeTteoponorudeckue yciaoBus, XapaKTepU3YIOIIUe KJIUMar. ..

119.ITouBBI MEHSIOT B XUMUYECKOM COCTaBe (PUIBTPYIOIIMXCS Yepe3 HUX aTMOC(HEpHBIX
BOJI...

120.0cobenHocT  HMOHHO-coieBoro coctaBa pek OOb-Upteiickoro 0OacceitHa Ha
TeppuTOpun TIOMEHCKOM 00JIacTH. ..

121.MyTHOCTB BOJIbI 00YCJIOBJICHA COJCPKAHUEM B3BEUICHHBIX M OKPALICHHBIX BEIECTB B
BOJIE. ..

IIpoueaypa ouneHuBaHUs

Dk3ameH B (popMe TECTHpPOBAHHS IMPOBOJUTCS Ha 0Opa3oBarelnbHOW MaThopMe By3a
Moodle. Tlpu mnpoBeAcHUH TECTHUPOBAHUS, I KAKIOTO OOYYAIOIIETOCS AaBTOMATHYECKU
dbopMupyeTcss WHIWBUIYAIbHBIM BapUaHT SK3aMEHAIIMOHHOTO OWJIETa C IMEPEYHEM TECTOBBIX
BorpocoB. Bapuant BxitrouaeT 30 TECTOBBIX BOIPOCOB. IIpo10IKUTEILHOCTD TECTUPOBAHKS — 45
MHUHYT, 00y4alomeMycsi TpeJIOoCTaBIseTCS IBE TMOMBITKA. B Tabnuie, mpeacTaBIeHHOW HUXKeE,
yKa3aHbl KPUTEPUU OIICHHBAHHS, KOTOPbIE BKIIIOYAIOT MPOILIEHT U KOJMYECTBO MPAaBUIBHBIX
OTBETOB IJIA OLICHKHN 3HaHI/II>'I.

Kpurtepum oneHku:

bamn IIpaBUIBbHBIX OTBETOB, %
OTIIUYHO 86 — 100
XOPOIIIO 71-85
YIOBJIETBOPUTEIHHO 50-70
HEYJIOBJIETBOPUTEIBHO MmeHee 50

3. Tekyuuii KOHTPOJIb BBINIOJHEHHS CAMOCTOSITEIbHON PadoThI

Tembl pedepaToB
DopMUpYIOTCS PE3yIbTaThl 00yUYEHUS:
3Hams: (OPMUPOBAHUE KadyecTBa NMPHUPOAHBIX BOJ IMOJ BIMSHHMEM (PU3HKO-Teorpaduyeckux

I'COJIOTHUYCCKHX, (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX U OHOJIOTHYSCKUX q)aKTOpOB; O MOCICACTBHUAX
aHTpOHOFeHHOﬁ ACATCIIBHOCTH; COBPEMCHHBIC MCTOAbI XUMHWYCCKOI'0 aHaJIn3a MMPUpPOJHBIX BO.

ymemosb: BCCTU NOKYMCHTAILIMIO ITPU IMOJICBBIX U na60paT0pHI>1x HUCCICIOBAaHUAX, HCIIOJb30BATH
MOJIYUYCHHBIC 3HAaHUA ITPU OIIPCACICHUN y'CJ'IOBI/Iﬁ oOuTaHus U BbIpalllMuBAHU pBI6; HUCIIOJIB30BAaTh
MOJIYUYCHHBIC 3HAHUS IPpHU ONIPEACIICHUN aHTpOHOFGHHOﬁ Harpys3Ku Ha BOJHBIC OOBEKTHI.

Bopa. PactipocTpanenue v posib B JKMU3HU IUIAHETHI.

Bopa. ®uznueckre cBOMCTBA, aHOMAJIBHOCT.

CocraB, CTpOEHHE U CBOWCTBA BOJIbI KAK PACTBOPHUTEIIS.

CymHOCTB MPOLECCOB THAPOIN3a U UX POJIb B IPUPOIHBIX BOAAX.

[Tonsarue o OydepHocTu u OydepHbIX cucTeMax.

Tunsl gucnepcHbIXx cucteM. KomnowaHoe coctostHue BemiecTBa. CoOCTOSIHHE |
YCTOMYHUBOCTH KOJIJIOUJIOB.

7 KapOonarHas cuctema MpUpOJTHBIX BOJI.

8 buoreHHble 31eMEHTHI IPUPOIHBIX BOJ, X CBSA3b C OPraHMUECKUM BELIECTBOM.
9  MHuUKpPOKOMITOHEHTHI TPUPOAHBIX BoJ. Kiaccudukanus. bruorennas pois.

10 Opranuyeckoe BeuiecTBO MPUPOAHBIX BOJ. VicTouHMKHM 00pa3oBaHusl.
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24.
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26.
27.

HHTerpanbHble MOKa3aTean, XapakKTepU3yOIHe KaK XMMUYECKANA COCTaB BOJBI, TaK U
6I/IOJIOFI/I‘-I€CKyIO AKTUBHOCTBh BOJOCMaA.

PacTBopeHHBIE B BOJE ra3bl. XapaKTepUCTHKA U ITPOUCXOKACHHUE.

Ponp xucnopozna B )kU3HU BOJOEMA.

dopmupoBaHue cocTaBa NPUPOAHBIX BOJ. [IpsiMble 1 KOCBEHHBIE (DaKTOPBHI.
XUMHUYECKUH COCTaB aTMOC(HEPHBIX OCATKOB.

JIoHHBIE OCanKH. 3HAYEHUE UX U3YUYCHHUS.

AHTpOHOFeHHOC BJINAHHUEC Ha BOAHBIC SKOCHUCTCMBI.

IIponeccel caMOOYMILIEHUST BOLOEMOB.

HoBrie MCTOJbI B U3YyUYCHHUU XUMHUHU BOJbI.

borarcTBa MUHEPAIBHBIX BOL.

FGOTepMaJIBHBIe BOABI IIJIAHCTHI.

OcCHOBHBIE THAPOXMMHUYECKHE U TPO(UUECKHE KIACCU(PUKALIMU IIPUPOAHBIX BOJAOEMOB.
OCOoOEHHOCTH THAPOXUMHUECKOTO peKUMa pek TIoMeHCKoM 001acTu.

OcCoOeHHOCTH TMIPOXUMHUYECKOT0 peXHMa O03€p pPa3HbIX Treorpapuueckux 30H
TromMeHCcKo# 001acTH.

3aMopHbIe fBJIE€HUSA, NpUUYMHBI 3aMopoB B OOb-Hpreimickom OacceiiHe. MeTtosl
YIIY4YIIEHUS THAPOXUMHUYIECKOTO PEKUMA 3aMOPHBIX 03€P.

EBTpodupoBanne BomoeMoB. Poib OHMOreHHBIX M OpraHMYECKMX BEIIECTB B 3TOM
mporecce.

Bonpocsl k 3ammuTe pepepara

Poxb Boab! it maHeTsl 3emirs?

KakoBEI 3a11acel BoJbI Ha 3emiie?

3HaueHHe KPyroBopoTa BOJIbl Ha IUIAHETE?

B uém nprunHa aHOMaJIbHBIX CBOMCTB BOJIbI?

CrpoeHue MOJIEKyYJIbl BOJIBI - KAK OCHOBA €€ CBOMCTB?

[Touemy BOy Ha3bIBAIOT YHUBEPCATHHBIM PACTBOPUTEIEM?

Kak sHeprus rugporanuu cBsi3aHa ¢ paCTBOPUMOCTBIO BellecTBa?
B uém 3akmrouaercs CynHOCTb Mporiecca rupoin3a?

Kakyto ponb urpaet ruiponus B GopMHUpOBAHUH PUPOIHBIX BOJ?

. Kakue cymectBytoT OydepHble ccTeMbl B IPUPOJHBIX BOAAX?

. JlaTb nonsTHE OydepHOii cucTeMbl U €€ CBOMCTB?

. Urto Ttakoe nucnepcHas cucrtema? Kakne THIBI JUCTIECHBIX CUCTEM BBLAEISAIOT?
. B uéMm cyTh KapOOHATHOI CUCTEMBI IPUPOIHBIX BOA?

. Kakue GuoreHHbie 351eMEHTHI BBIACISAIOT B THAPOXUMUU?

. 3HaueHue OMOTEHHBIX HJIEMEHTOB Ul OMONPOAYKTUBHOCTH BogoéMa?

. KakoBa cBsI3b OMOTE€HHBIX 3JIEMEHTOB C OPraHUYECKUM BELIECTBOM?

. Kakue BeniectBa B IpupogHBIX BOJAX OTHOCAT K MUKPOKOMIIOHEHTaM?

. KakoBa nprunHa MU3EpHBIX KOHLEHTPAIU BENIECTB B BOJE?

. Kak knaccupuupyror MUKpOKOMIIOHEHTBI TPUPOIHBIX BOA?

. Poslb MUKpOKOMIIOHEHTOB B BOJIOEME?

. KakoB cocTtaB opraHn4eckoro BeleCTBa B IPUPOIHBIX Boja?

. ICTOYHMKH OpPraHnYeCcKOro BEIEeCTBa B MPUPOJAHBIX BOIAX?

. Kakne mokaszarenn OTHOCAT K HMHTETPAIbHBIM, XapaKTepU3YIOIIUX OHOJOTHYECKYIO

aKTUBHOCTEL BOJOEMA?

Kak 3aBUCHT pacTBOPUMOCTB Ta30B OT CTPOEHUS MOJIEKYJIbI?
Kakwne mapameTpsl cpeibl BIUSIOT Ha PACTBOPUMOCTH Ta30B?
KakoBa poinb kucnoposa st )KU3HU Bogoéma?

CtpoeHue kuciaopoja 1 ero pusnuecko-xuMHYecKue cBoicTra?



28. IlepeuncauTh psIMbIE U KOCBEHHBIC (DAKTOPHI B HOPMUPOBAHUU XMMHUYECKOTO COCTaBa
MPUPOJIHBIX BOJ?

29. B uém oTninume npsiMbIX (haKTOPOB OT KOCBEHHBIX AJ11 POPMUPOBAHUS IPUPOTHBIX BOJ?

30. KakoBa Munepanu3amus 1 0cCOOEHHOCTh XUMUYECKOT'O COCTaBa aTMOC(EPHBIX 0CAAKOB?

31. B uém 3axitouaeTcst pojib aTMOc(epHBIX 0CaIKOB B ((POPMUPOBAHUU MTOBEPXHOCTHBIX U
MOA3EMHBIX BOJ?

32. Kak MeHsieTcsl Ka4ecTBO BOJ MO ICHCTBUEM aHTPOIIOT€HHOTO (akTopa?

33. Kakue BUbI aHTPOIIOTEHHOTO BIUSHUS HA TIPUPOIHBIE BOJIOEMBI MOKHO OTMETHUTH?

34. B uém 3aKiro4aeTcsi CyuHOCThb MPOIecca CaMOOYHUIICHHUS BOJOEMOB?

35. KakoBblI 3amacel MuUHepasbHbIX BoJ B Poccun?

36. Kak ucrnonp3ytoT MuHepaibHbie BoJbl B Poccun? KakoBbl nepcreKTuBbI?

37. [IpuBenuTe CymecTBYIONIME KiIacCu(UKALIUN TeOTePMAIbHBIX BOJI IJIAHETHI?

38. [IpuBeauTe THAPOXUMHYECKUE U TPOhUUECKHE KIacCuPUKau 03Ep?

39. B uém 3axmouaercs OCOOCHHOCTh THUIAPOXMMHUYECKOTO peXHMa peK TIOMEHCKOU
obnactu?

40. KakoBbI MPUUYMHBI 3aMOPHBIX SIBJICHUN Ha BojoéMax TroMeHCKoW o0macTu?

IIpouenypa ouenuBanus pedepara

B paOoueli mporpamme IUCHUIUIMHBI HPUBOJUTCS IE€PEUYEHb TEM, CPEOU KOTOPBIX
oOyJaromuiicss MOXKeT BBIOpaTh TeMy pedepara.

[TapameTpsl OLIEHOYHOI'O CPEJICTBA!

- UH(pOpMAaLIMOHHAS TOCTATOYHOCTH;

- COOTBETCTBUE MaTepuaja TEME U IUIaHy;

- CTUJIb U SI3bIK U3TI0KEHUS (11eT1eco00pa3Hoe UCIOIb30BaHUE TEPMUHOIOTUY, TIOSCHEHUE
HOBBIX IIOHATUHN, TAKOHUYHOCTD, JIOTHYHOCTb, IPaBUJIBHOCTh IPUMEHEHUS U OPOPMIICHUS LIUTAT
 1p.);

- HAJINYME BBIPAKEHHONU COOCTBEHHOM MO3UINY;

- QJICKBaTHOCTb M KOJIMYECTBO MCIOJIb30BAHHBIX HCTOYHUKOB (5-10);

- BJIaZICHHE MaTEPUATIOM.

Ha 3amury pedepara, coCTOAIIYI0 U3 MyOIMYHOTO MPEACTABICHHUS PACKPHITONH TEMbI U
OTBETOB Ha BOMNpockl, oTBoAUTCS 10—15 MuHYT.

Kpurtepun onenkmn:

- «3a4TeHO0» BBICTABISETCS, €CIU OOYYaIOUIMIiCs B MOJHOM 00beMe Bia/ieeT JaHHBIM
MaTepuasoM, Lenecoo0pa3HO UCHOIb3YeT TEPMUHOJIOTHIO, BBOJUT HOBBIE MOHSTHS; M3JIaraer
JAKOHUYHO, JIENIaeT JIOTUYHBIC BBIBO/IBI,

- «He 32a4YTEeHO0» BBICTABISETCS, €CIIM O0YUAIOIIHIICS HE CIIPABHUIICS C PACKPBITUEM TEMBI,
c1abo BiIaieeT MOHATUHHBIM aIllapaToM, U3JI0KEHUE MaTepralia HeJIOTUYHO, C/IeJTaHHBIE BEIBOIBI
HE COOTBETCTBYIOT OCTABJICHHOW LIETIH.

4 TecToBble 3a1aHus
(nmpeacraBjieHbI BbIlIIE)

TectupoBanue npoBoauTcs Ha oOpa3oBatensHON Matdpopme Moodle. IIpu nposenenun
TECTHPOBAHUS, I KaXJIOTO OOydYaromIerocs aBTOMATHYECKH (OpMUPYETCsl WHAWBHTYaTbHBIH
BapUaHT C IEepPeYyHeM TEeCTOBBIX BOMpocoB. BapuanTt Brmouaer 20 BompocoB. KoHTpons
OTIENFHBIX TEM IPeIyCMaTPUBaET MaKCHMalbHOE BpeMs Ha MPOBEJCHHE TecTHpoBaHUs 10 30
MUHYT. B Tabnuie, npeacraBieHHON HUXKe, YKa3aHbl KpUTEPUU OLICHUBAHUS, KOTOPbIE BKIIOYAIOT
MPOIICHT ¥ KOJMYECTBO MPABUIILHBIX OTBETOB JIJISl OIICHKH 3HAHUH.



Kpurepumn oueHuBanusi

bana IIpaBUIBbHBIX OTBETOB, %
OTIIUYHO 86 — 100
XOPOIIIO 71-85
yJIOBJIETBOPUTEIHHO 50-70
HEYJIOBJIETBOPUTEIBHO MmeHee 50
5. 3apaun

DopMHUPYIOTCS PE3YIbTaThl 00yUEHUS:
61a0ems: METOAAMHU 0TOOPA U 00PAOOTKU THAPOXUMHUUYECKUX IIPOO; METOAAMHU 3KOJIOIMUECKOTO
MOHUTOPHHTA U SKCIEPTU3BIL:

3aoaua 1. Yem Oyniere pyKOBOJCTBOBATHCS B BEIOOPE CTAHIINH (CTAHIIHIA ) ISt 0TOOpa Ipoo
BOIBI HAa BOJMOEME, €CIH 03€p0 MMeeT OoKpyrayio dopmy. Ilmomans 3epkama okomo 2 KM?,
MakcuMayibHas Tiyouna - 1,5-2 m?

3aoaua 2. Heo6xoaumo otodpaTh IpoObI BOJIBI ISl SKOJIOTHYECKON IKCIIEPTU3BI HA PEKe,
B KOTOPYI IPOU3BOJUTCS cOpPOC HEOUHMIIEHHOM CTOYHOW BOJbL. JlimHA peku okono 150 km.
[upuna B mecte cOpoca - 50 M. ['my6una - 6 M. Ha kakom paccTosiHUM HY>KHO BHIOpATh CTaHIIUU
0T MecTa cOpoca CTOYHBIX BOA?

3aoaua 3. CKONbKO HYKHO TMPUTOTOBUTH EMKOCTEH aiisi oTrOopa MpoObI BOIBI C
MPOBEJICHUEM KOHCEPBAIIMH, €CJIH HYKHO ONpPEISIUTh TaKue ToKa3aTend, kak pH, kuciopon,
Hedrenpoayktsl, AITAB, ¢enonsl, Ouorennsie 31eMeHTsI (a30T u pocdop)?

3aoaua 4. PaccunTaTh KOJIWYECTBO amMmHuaka B Bojae, ecinu pH cocraBmser 10 en.,
Temneparypa - 22°C, a KOHIIEHTpAIUs aMMOHHS - 2 MI/IM,

3aoaua 5. OnpenenuTs, MPOUCXOIUT BBIJCICHWE WM IOIJIOIIEHWE KHUCIOpoAa W3
MIPECHOM BOJIBI, €CIIM TeMIlepaTypa Bojsl coctapmsieT 18,5°C, mapuuanbHOe AaBleHHE KUCIOPOoa
pasHO 0,209 aTMm., a cosiepkanue ero B Boze - 9,0 mr/am>?

IIpoueaypa oueHMBaHUA CHTYALHOHHOM 3a1a4U

C nenbio KOHTPOJS HAaBBIKOB OOydarolMecsl BBIMOJIHSIOT pelieHue 3amad. Kpurepuu
OLIEHKHU:

— IPaBUIBHOCTH OTBETA M0 PELICHUIO 3aJjaul, TEOPETHUECKOe 0OOCHOBAHUE PEUICHUS U
BBIBOJ;

— CO3HATCIbHOCTh OTBETA (y‘-II/ITI)IBaCTCSI IIOHUMAaHHUEC u3jraracMoro MaTepI/IaJ'Ia);

— JIOTMKAa W3JI0OXKEeHHMs Marepuana (YUUTHIBAETCS YMEHHME CTPOUTh LEJIOCTHBIMH,
NI0CJIEI0BATENBHBIN paccKas);

— PalMOHAIBHOCTh MCIOJIb30BAHUS BPEMEHH, OTBEIEHHOI'O Ha 3ajaHue (He omolpsercs
3aTAHYTOCTH BBIIIOJHCHUSA 3a/laHUsA, YCTHOI'O OTBETa BO BPEMCHHU, C YUCTOM HHIAUBUAYAJIbHBIX
0co0eHHOCTEH 00yUaIOIINXCS).

Kpurepun onenkn:

- KOTJIMYHOY» - OTBET Ha BOINPOC 33Jaudl JlaH MpaBWIbHO. OOBACHEHHE X0/a €€ PeIIeHUs
noapoOHoe, MocienoBaTeIbHOE, TPAMOTHOE, C TEOPETHUYECKUMH OOOCHOBAHUAMHU (B T.4. U3
HpaKTI/IKI/I); OTBETHI HA JOITOJHHUTECIBHBIC BOITPOCHI BEPHEBIC, YCTKUC.

- «XOpOILIO»: OTBET HAa BOIPOC 3aJauu JaH npaBuwibHO. OOBSCHEHHE XO0Ja €€ pelIeHUs
HOJIpO6H0€, HO HEJOCTAaTOYHO JIOT'MYHOE, C €AUMHUYHbBIMU OoHIMOKaMH B ACTAIAX, HCKOTOPBIMU
3aTPYJHEHUSIMH B TEOPETHMUECKOM OO0OCHOBaHMM (B T. Y. M3 MPAKTUKHU), OTBETHl Ha
JOMMOJTHUTEIIBHBIC BOITPOCHI BEPHBIC, HO HEAOCTATOYHO YCTKHUC.




- KY/I0BJIETBOPUTEJIbHO»: OTBET HA BOMPOC 3a/1a4M JaH MpaBuibHO. OOBsICHEHHE X0/1a ee
pemiCHusd HCAOCTATOYHO IMOJHOC, HCIIOCICAOBATCIBHOC, C OI_HI/IGKaMI/I, CJIa6BIM TCOPCTUICCKHUM
o0ocHOBaHHMEM (B T.4. M3 MPAKTHKH), OTBETHI HAa JOMOJHUTEIHHBIC BOMPOCHI HEIOCTATOYHO
YCTKHUCEC, C OLHI/I6KaMI/I B AcTalIfgX.

- «HeyIOBJIETBOPHUTEJILHO»: OTBET HA BOMPOC JaH HempaBwibHO. OOBICHEHHE X0/a ¢
peIlleHUsT JaHO HEMOJIHOE, HEMOCIIe0BATeIbHOE, C TPYyObIMU OIMMOKaMH, 0€3 TEOPETHIECKOTrO
000CHOBaHHSI, OTBETHI Ha JIOTIOJHUTEIbHBIC BOITPOCHI HEMPABHIbHBIC (OTCYTCTBYIOT).



