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Conepxanue

L Ilenu u 3ama4u IUCHMILIMHEIL
IIL. Mecto qucuuminHzel B ctpykrype OITOIL
I11. TpeboBaHus K pe3yibTaTaM OCBOSHUS ITUCIUILTHHbI

IV. ConeprkaHue U CTPYKTypa AUCHUTUIAHBI

4.1. ConepxaHue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM, C YKa3aHUEM BHI0B
yueOHBIX 3aHATUHN 1 OTBEACHHOIO HAa HUX KOJIMYECTBA aKa/IEeMUYECKUX YacOB

4.2. [Inan BHEayAUTOPHOMN CAMOCTOSATEIHLHON pabOTHI 00YUYAIOIIUXCS TIO TUCIIUILINHE
4.3. Coneprxkanue y4eOHOTo MaTepraa

432  TlepeueHb CeMMHAPCKUX, IPAKTHYSCKHUX 3aHSATHI 1 JJa00paTOpHBIX paboT
432 IlepeyeHb TeM, BBIHOCUMBIX Ha CaMOCTOSTEJIBHOE HM3Y4Y€HHUE B paMKax
CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB

4.4, MeTtonuueckue yKa3zaHHsI 10 OpTraHU3aIMH CaMOCTOSATEILHON pabOThI CTYICHTOB
4.5. TlpumepHas TeMaTHKa KypCOBBIX padboT (ITPOEKTOB) (ITPU HATHYHHN )
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a) mepeyeHb JUTEPATYPHI,
0) CIIUCOK aBTOPCKUX METOAMYECKUX pa3pabOTOK (yKa3aTh MPH HAIHYN);
1) 0a3bl JaHHBIX, TOMCKOBO-CIIPABOYHBIE M HHGOPMAITHOHHBIC CHCTEMBI

V1. MarepuanbHO-TEXHHUECKOE 00eCTIeYeHUE TUCITUTUTHHBI (MOTYIIS )
6.1  YuebHo-mabopaTopHOE 000pYyHAOBaHHE
6.2 [IporpamMmMHOe oOecrieueHne
6.3 TexHUUecKne 1 AMEKTPOHHBIE CPEICTBA O0YUCHHUS

VII. O6pa3oBaTenbHble TEXHOIOTHU
VII. OueHouHble MaTepuanbl A TEKYHIETO KOHTPOJIS U IMPOMEKYTOYHOU
aTTecTauuu



I. Ieau 1 3a0a4d TUCHUILINHBI.

Heap OMCHUILVIMHBI - T[I03HAKOMUTb CTYACHTOB C TEOPETHYECKMMU OCHOBAMH
TUAPOXHUMHUHU, BO3MOXKHOCTSIMHU, OOJIACTHIO MPUMEHEHHS METOJOB aHalu3a MPUPOTHBIX BOJ,
paccMOTPETh OCHOBBI PETHOHATBHOW THAPOXUMUH, TUAPOXUMHUU aTMOC(HEpPHBIX OCaIKOB, PEK,
03€p U MOJ3EMHBIX BOJ.

3amaum: - T103HAaKOMUTh CTYIAEHTOB C TIpUeMaMd TIOCTAHOBKH HCCJIEIOBAHUS
aTMOC(EepHBIX OCaTKOB, PEYHBIX, O3EPHBIX U TOJ3EMHBIX BOJ, BOJIOXPAHUIUII, C BBEIOOPOM

MCTOJa aHaJIn3a.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuurummHa «'mapoxumusi» b1.B.20 Bxoautr B 010K, (GopmMHpyeMbIi
y4aCTHUKaMU 0Opa30BaTEIbHBIX OTHOIIEHUH y4eOHOro mjaHa MOATOTOBKU IO HAIPaBICHHIO
05.03.06 «Oxosorus U NpUPOIONOIL30BAHUEN.

2.2. Ing u3y4yeHus NAHHOW y4eOHOH IUCUMIUIMHBI HEOOXOIUMBl 3HAHHUS, YMEHHUS H
HaBBIKHM, (OpMHUpYEMbIE MPEALUISCTBYIOIIMMH TUCHMIUIMHAMU. «HeopraHnudyeckas XuMHS»,
«OKOJIOTUMY.

2.3 [lepeyenp mocaeayOMUX y4eOHBIX TUCIMIUIMH, ISl KOTOPBIX HEOOXOIUMBI 3HAHMS,
YMEHHUS U HaBBIKH, (popMupyeMmble AaHHOM Y4eOHOW ITUCHMIUIMHOW: TIOJydYeHHBbIE 3HAHUS,
YMEHHsI U HaBBIKH HEOOXOOUMBI TpU NajbHelmel pabore B cdepax mpodeccunoHaTbHOM
NesITeIbHOCTH, TpH BhinoiaHeHnu BKP, mponomkennn oOyueHust B MarucTparype.

ITII. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUA INCHUIIJIMHBI

[Iporiecc  OcBOEHHMS JAWCIUIUIMHBI  HampaBieH Ha (OPMHPOBAHHE DIIEMEHTOB
xomnereHimii IIK-2 B coorBerctBun ¢ ®I'OC BO no nampasnenuto 05.03.06 «Oxonorus u
IPUPOIOTIOIB30BAHUE.

Hepeqenb IMJIAHHPYEMBIX PE3YyJbTAaTOB Oﬁy‘lEHI/IH o AMCHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpAaMH JOCTHXKCHUSA KOMIIeTeHII Uil

Komnerennus NHaukaTopbl KOMIETEHIHI PesyabTaThl 00yyeHHs

I1K-2 Cnocoben WK 121 Ucnonbiyet 3HaHus 3HaTh: TpeOOBaHMA  TEXHUKHU
5
UCIIONIb30BaTh 3HAHUS | JTaHIIIAPTOBEICHUS, OezomacHOoCTHM 1Tpu  pabore B
Hayk o 3emuie npu KapTorpaguu, Te€OXUMHUH U THPOXUMHYECKOI TabopaTopuu U
pEIICHUU HAYYHO- reoU3UKU OKpyKaroleii cpenpr | Ha BOZHBIX obBeKTax;
MCCIIENOBATENBCKUAX | JUIS PELIECHHUS HAy9HO- TCOPCTHHCCKHIC  OCHOBBI  pa3HBIX
3a1a4 B cepe UCCIIEI0BATENbCKUX 3a/1au. Pa3JICIIOB XUMUM, CYTb PCaKLUH 1
IIPOLIECCOB,  HCIIOJIB3YEMBIX B
9KOJIOTHH, .

NKmx2, Onpenensier Kpyr aHaJIUTHYECKOM XHUMUH;

IPUPOIONOIB30BAHUS . 6
1 OXPAHEL 3aJ1a4 B paMKax MTOCTABICHHON HPUHIHIIBL H 00J1aCTH
IeJTM HAY9HOTO MCCIIC0BAHUS B HCHOJIL30BAHHA OCHOBHBIX

OKpYyXkaromien cpeibl METOJA0B XHMHUYSCKOTO aHaIu3a.

Nmets MIPE/ICTaBJICHHE 00
0COOEHHOCTAX OOBEKTOB aHAIHN3A.

YMeTh: MOAroTaBIuBaTh OOBEKTEI
HCCIENOBaHUA I aHajau3a,
MPOBOJIUTh  AKCIIEPUMEHTAJIbHBIC
HUCCIEeO0BaHMSI o 3aJaHHOMN

00JIaCTH DKOJIOTUH U
MPUPOIOTIONB30BAHUS

3




METOIHKE, pabortartp Ha
anmaparype, IpUMEHAEMOH B
AQHAIUTUYECKUX  HCCIIEIOBAHUSAX;
OCYIIECTBIISATE cOOp, 00paboTKy,
aHanu3 u CUCTEeMAaTHU3aI1I0
Hay4HO-UCCIIEN0BATEIbCKON
uH(popmaluu mo Teme (3aaHuI);
OIICHUBATh CTETCHb 3arpsS3HEHUS
BOJA U JlaBaTh 3aKIIOYCHHE O
BO3MO>KHOCTH MCIOJIb30BAHUS
BOJIHBIX 00BEKTOB B
pPBIOOXO3SHCTBEHHBIX  LEISIX B
cootBercTBUM ¢ OCT nnu 'OCT
BiajeTs: HaBBIKAMHU MPUMEHEHUS

TEOPETUYECKUX OCHOB npu
NPOBEACHUU peaxkuuii IS
onpeaeneHus 9JIEMEHTOB B
BOJIHBIX 00BbEKTaX;
COBPEMEHHBIMU METOIaMH
Hay4YHBIX TUIPOJIOTMYECKHUX
W3BLICKAHMI, METOJAUKaMHU

THIPOXUMUYCCKOTO  aHauu3a U
IIOJIEBBIX
THIPOMETEOPOIOTHUECKUX
HAOIIOIEHUH.




Iv.

COJEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM NUCHUIUIMHBI COCTaBISIET 3 3. €., 108 4acoB, B TOM 4YHclie 54 yaca KOHTAKTHOHM paboThl, 28 yaca MpakTUYECKOW moAroToBku. @opma
MMPOMEKYTOUYHON aTTECTAIlUN: YK3aMEH.

4.1 Conepxxanne TUCHUILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM, ¢ YKa3aHUEM BH/I0B YUeOHBIX 3aHATHI M OTBEJEHHOI0 HA HUX KOJUYECTBA
aKaJeMHYeCKNX 4YaCOB

Bunbl yaeOHOM paboThI, BKITIOYAsT CAMOCTOSATEILHYIO paboTy
00YJarOIIHUXCS ¥ TPYJIOEMKOCTD (B 4acax)

DOopMBI TEKYILErO

= S KOHTPOJISt
3 KonTtakTHas paboTa mpemnogaBaTens ¢ 00yJaroIuMucs o YCIIEBaEMOCTH;
Ne /it Paznen aucuuIuiuHbl/ TeMbI g 5 = .
S Y & | ®dopMa NPOMEKYTOUHOU
@) JlabopaTopHBbIe 3aHATHS %S
S g aTTeCTaluu
U3 Hux Koncynprammu | § &,
Jlexuuu Bcero o =
HIPaKTUYECKas KCP s
4acoB s
IOJITOTOBKA @)
Baenenue. i
OtueT mo 1abopaToOpHOIA
1. | I'mppoxumusi: onpezeneHue, Lenb, NpeaMeT, 00beKT, 3a1au. 6 2
" pabore, cobecenoBanne
[Tpobnema okpyx)aromiei cpebl.
CBoiicTBa BOABI M WX 3HAYAMOCTH M (DYHKIMOHHPOBAHUS
) | Ha3EMHBIX M BOJHBIX OKOCHCTEM. XUMUYECKUH COCTaB 6 4 3 ] 12 Otuer mo mabopaTopHOi
" | npupomHBIX Bom M ¢akTopel ero  (GopmMupoBaHUS. pabote, cobecenoBanme
MuHepanbHbIN COCTaB BOJIBI
3. Otuer o 1abopaTopHOA
Knaccudukanus mpupoaHbIX BOJ 6 2 4 4 4 parop
pabote, cobecenoBanme
. Otuer o 1abopaTopHOH
4. | T'a30BBIH cOCTaB MPHUPOIHBIX BOJ 6 2 6 6 4 parop
pabote, cobecenoBanue
XuMudeckre TOKa3aTeNid KauecTBa BOJbI (aKTHBHAS pPEaKIUs
5 BO/IbI, )K€CTKOCTh, okucisemMoctb, XIIK, BIIK, menoyHocTs). 6 2 8 8 6 Oruer no nabopaTtopHoit
’ MHHepanH3aup{;{_ pa60Te, cobecemoBanne
DKOJOrnYecKas OIICHKAa COCTOSIHUS BOJHON CpEIbl U BOJHBIX
6. P 6 2 2 2 2 cobecemoBaHue
00BEKTOB
Hroro yacos 6 14 28 2 28 36

pabor,

*B paboueii mporpamMme Mo JUCIUIUTHHE TIPH BRITTOJHEHUH JTA0OPaTOPHBIX pabOT MperycMOTpeHa NpaKTHYecKasi MOAT0TOBKA B BUE BHITIOJIHEHHUS OTACIBFHBIX BUIOB

CBSI3aHHBIX C OyayIIeil MpodeccHoHaNbHON NesITENbHOCTBIO.

KonrakTHas paboTa Ipu NpoBeIeHUN YUEOHBIX 3aHATHH 110 AUCLMIUIMHE BKJIIOYAET B ce0sl: 3aHATHS JICKLIMOHHOTO THIIA, JIabopaTopHble paboThl, KOJUNIOKBUYMBI,
WHIMBHIYaJIbHYIO paboTy 00ydaroIuxcs ¢ IpernojaBaTeieM.




4.2 Tlnan BHeayIMTOPHOI CAMOCTOSITEJILHOM PA00THI 00y4al0IIUXCH M0 JUCHUIIIHHE

CamocrosTenbHas paboTa 00yJaomuxcs

V4eOHO-METOINUECKOE

Ouenounoe
Cemectp |HazBaHue pa3zzaena, TemMbl 4 a6 3 3aTpaThl BpEMEHHU 1 obecreueHne
Bun camocTrosiTenbHOM pabOThI ananue (uac.) CPENCTBO CaMOCTOSTENBHOI PaGOTH
XUMHUYECKUH COCTaB
Odopmnenue oruera mo JIP.
IIPUPOIHBIX BOJ U Harmmicanne
6 OcyecTBiieHre HEOOXOIUMBIX 12
(bakTopsbI ero otyeros mo JIP
pacyeToB
¢dbopmHpoBaHUs.
IToaroroBka oruera o JIP. Hanucanue
Co0OecenoBanue
6 PactBopeHHBIE rassl. OcymiecTBieHne HEOOXOJUMBIX | OTYETOB IO 4
pacyeToB. JIP 6HO TEME  'Merommueckue yKa3aHUs
1abopaTOpHON
[Moaroroska oruera 1o JIP. Hanucanue 260TEI UT'Y «Xumust
6 MakpOKOMITIOHEHTBI OcymiecTBieHrne HEOOXOJUMBIX | OTYETOB IO 4 Hp OBEDKA IIPUPOTHBIX
pacyeToB. JIP p p BOJI 1 IPOMBIIIIJICHHBIX
OTYETOB.
buorennsie 3J1eMEHTHI, IloaroroBka otuera mo JIP. Hamucanue CTOKOB»
6 MHKPOKOMIIOHEHTHI, Ocy1iecTBiieHHE HEOOXOUMBIX | OTYETOB IO 6
OPraHUYECKOe pacyeToB. JIP
ITonroroska otuera mo JIP. Hamnucanue
KapOonaTHas cucrema
6 OcyecTBiieHre HEOOXOJUMBIX | OTUYETOB IO 2
pacyeToB. JIP
OO6mas TpyI0eMKOCTh 28

BrokeT BpeMeHn caMoCTOSTeNTbHON paboThl, MPENYCMOTPEHHBIN YUeOHBIM IJIAHOM JIJIsl TAHHON TUCIMIIINHGI (284ac)




1. BBegenue

Xumusi TpUPOJHBIX BOJ KakK Hayka, €€ MpPeaMeT, 3aJladyd U CBs3b C JAPYTMMH Haykamu. Poub
XUMHUYECKHUX UCCIIEOBAaHUM MPUPOIHON BOABI HA COBPEMEHHOM 3Tane pa3BUTHs olmiectsa. Mctopus
pasBUTHS XUMHUU TPUPOAHBIX BOJ. OCHOBHBIE METOIblI HCCIECIOBAHUS; PEXHMHbIC HAOIIOACHUS,
XUMHUYECKHUN aHaIu3 Mpo0 BOAbI, TaOOpaTOpHOE U MaTEMaTHYECKOE MOIETUPOBaHUE.

2. CpoiicTBa BOAbI U HX 3HAYUMOCTH I (PYHKIIMOHMPOBAHUS HA3EMHBIX M BOJIHBIX
JKOcHCTeM. XHMMHYECKHMH COCTaB NPHPOAHBLIX BOA M (akTOpbl ero (opmupoBaHu.
MuHepajabHbIiA COCTAB BOAbI

MeTtonpl XMMHUYECKOTO aHaiu3a MPUPOJHBIX BOJ: XUMHYECKHE, JIIEKTPOXUMUYECKHE,
(boroxummuIecKue.

CniocoObl BbIpaKeHHs] MUHEpalU3allid M HOHHOTO cocTaBa. KolnyecTBEHHOE BBIpakeHUE
aHaJM3a: BECOBOE, SKBUBAJIEHTHOE, INPOLEHT - OSKBUBaJeHTHoe. Ilepexom oT onxHOW (QOpMEI
BbIpakeHUS K Apyroil. [IpoBepka pe3ynbTaToB XUMHUYECKOTO aHaIN3a B IPoOe BOABL. \

AHHMOHHO- U KAaTHMOHHOT€HHbIE HCTOYHHUKM MHMHEPAJIbHBIX BeElIECTB. MaKpOKOMIIOHEHTHl —
IJIABHbIE MUHEPAJIbHBIE KOMIIOHEHTHI IPUPOIHBIX BOJI.

HcTrouHnKH TOCTYIUIEHMS M XapakTep ImepeHoca. fnpa xonaeHcanuu. XHMHYECKUH COCTaB
TBEPABIX U KUAKUX 0CaKOB. COJIM MOPCKOTO MTPOUCXO0XKICHHS B MATEPUKOBOM CTOKE.

YcnoBus ¢GopMHUpOBaHHS U XMMHUYECKas XapaKTePUCTHKA PEYHBIX BOJ. 30HAIBHOCTH
XUMHUYECKOTO cOCTaBa. M3MeHeHne Mo JUIMHE PEKH U MOMEPEYHOMY CEUEHMIO pyciia. XUMUYECKUN
PEeXUM peK U (aKTOpHl, €ro OINpeeone. 3aBUCUMOCTh XUMHUYECKOT0 COCTaBa BOJ OT pacxoja
BOJIbl, €€ TUIIBI.

IIpecHble, COIOHOBATHIE U CONSIHBIE (MUHEPAJIBHBIE) 03€Pa, 30HATBHOCTh UX PACIpOCTPAHEHUS.

[IpecHbie 1 comoHOBaThIe 03epa. MuHepanu3anus U HOHHBIA COCTaB BOJIbI, €ro (hOPMHPOBAHHUE.
["a30BbIit pexxuM, OMOTEHHBIE U OpraHrYecKue BemecTBa. Knaccudukais o3ep mo TpoGpHOCTH.

Consnbie o3epa. OcobeHHOCTH UX (OPMHUPOBAHHUS.

OcobenHocty (OPMHUPOBAHUS XUMHUYECKOTO COCTaBa MOJ3EMHBIX BOJ pa3Horo tuma. CKopocTh
MUTpallMi BEIIECTB, CBS3b C IOBEPXHOCTHBIMH BoJamMHu. Boabl crnenuduueckoro cocrasa:
MUHEpalibHbIe, HEPTSHBIC, TEPMAIbHBIC, APTE3UAHCKHE U TPEIIMHHBIE BOBI; BOJBI CBSI3aHHBIC C
MECTOPOKIECHUEM MOJIE3HBIX HCKOMAEMBIX.

3. Kinaccnukanusi npupoaHbIX BO/

®usnko — reorpapuueckue (aKTOpbl: KIMMAT, pesbed, CTOK, MOYBCHHBIH M PACTUTEIHHBIA
nokpoB. IlupoTHas U BepTUKaIbHAS 30HAIBHOCTh MUHEPAJIH3AIMA U HOHHOTO COCTaBa BOJ CYIIH.
BnusHue reonornyeckux M THIPOTEOJIOTHYECKHX YciaoBUH. OCHOBHBIC pa3iW4HMs B YCIOBHAX
(bopMHpOBaHUS XMMHYECKOT'O COCTaBa BOJ aTMOC(EPHBIX OCAIKOB, PEK, CTOUYHBIX U OECCTOYHBIX
03€ep, BOJOXPAHWIHII U TTO3EMHBIX 03€p.

Knaccudukanuss cocraBa mnpuponseix Boa. Kiaccudukamust TOpUpPOAHBIX  BOJ IO
MHUHEpAIM3alUN, HOHHOMY W Ta30BOMY cocTaBy. [IpuHIuNI mnpeobnamarommx HOHOB HOHHBIX
cooTHomeHni. I'mnorernueckue conmu. Ilpuemsl rTpaduueckoro u3z00pakeHHs W 00O0OIIECHHS
PE3yNIbTaTOB aHAIN3A.

4. I'a30Bblil COCTAB NPUPOAHBIX BO/
PacnipocTpaHeHHOCTh XUMHUUYECKHX DJIEMEHTOB B 36MHOU Kope. PacTBopeHHbIE, B3BEIICHHBIC U

KOJUIOUJHBIC KOMIIOHCHTBHI IMPUPOJAHBIX BOJA MHUHCPAJIBLHOTO, Ta30BOro MW OPraHU4CCKOIo
IMMPOUCXOXKIACHUSA.



5. XuMuyeckue moKa3aTe il KayecTBa BOAbI (AKTHBHASI peaKknusi BOJbI, KeCTKOCTb,
okuciasemoctb, XIIK, BIIK, mesounocts). Munepanuzanus.

OcHoOBHbBIE NPUPOIHBIE CONM U UX PACTBOPUMOCTH. MuHepanu3anus BOJbI U TJIaBHBIC HOHBI.
[IpoucxoxaeHne XJIOPUAHBIX, CYIb(aTHBIX, KapOOHATHBIX M CHJIMKATHBIX TNPUPOIHBIX BOI.
PaBHOBecue xuMmuyeckoro coctaBa BoAbl M aTMocdepbl. CocTaB pacTBOPEHHBIX Ta30B U HX
MPOUCXOXKACHHUE. AJIIOXTOHHBIE U aBTOXTOHHBIE Ta3bl.

buorennsie BemectBa (bB) um anementsr. Knaccudukamus u  ¢dusmomormyeckas poyib B
nporeccax KU3HeIeATeNbHOCTH OMOTEHHBIX JIEMEHTOB.

Oprannueckoe BemecTBo(OB) B mpupomHBIX BOJaX W UX OCHOBHBIC TUIBI. CIOKHOCTh HX
M3yYeHHUs M CHCTeMa KOCBEHHBIX Xapakrepuctuk: OuxpomartHas (BO) u mepmanranatnas (I10)
OKHCJISIEMOCTH, XUMHUecKoe rotpednenue kucioposa (XI1K), iBeTHoCTh, 3amax, IPUBKYCHI.

6. DKos0rMUYecKas OLlEHKA COCTOSIHUS BOJHOM Cpebl U BOJHBIX 00bEeKTOB

Kontponp 3arps3HeHuss BOAHBIX OOBEKTOB M OXpaHa BOJA OT 3arpsi3HeHM.  BiusHwue
3arps3HEHUN Ha XUMHUYECKUN cocTaB BoApbl. [Ipoueccsl camoounieHus

4.3 ConepxxaHue y4eOHOro MaTepuasa

4.3.1 Ilepeuyens J1a6opaTOPHBIX padoT

No | Ne paznena u Tembl HanmenoBanue TpynoemkocTts (dacel) [Ouenou-aeie| Dopmupye-
n/m JTUCLUTITUHBI 71a00paTOPHBIX cpeiacTBa MBbIE
pabort KOMIIETEH-
Bcero | Ilpakrtuuec- i
4acoB Kas
MOJIrOTOBKA
1 XUMUYECKUI 1. Onpenenenue 1 1 Pacuersl 110 TIK-2

COCTAB MPUPOAHBIX | HOHOB Ca®’ dopmynawm,

BOJ U (akTopsl ero | 2. OnpenencHue 2 2 YCTHBIN
dopmupoBanus. | monos Mg*" paz6op,
MuHepanbHbIT 3. Onpenenenue 2 2 3aII0JIHEHUE

COCTaB BOJBI nonos Na" u K* CHAPOXUMHY
4. Onpenenenue 2 2 €CKHX
cynb(dar-nona MIPOTOKOJIOB.
5. Onpenenenue 2 2 Oryer
OMOTEHHBIX
anemenToB: P, NO,',

NOs’, NHy

6. Onpenenenue 2 2
MUKPOKOMIIOHEHTOB

Fe, Si

7. Onpenenenue 2 2
MapraHia




2 Knaccudukanus | 1. Ouenka nomyden- 4 4 O6pabotka | I1K-3, TIK-6
MPUPOAHBIX BOJ | HBIX PE3YNIbTATOB H MOJTY9E€HHBIX
oTpeseNeHus Kiacca JTAHHBIX,
aHAITM3UPYEMBIX BOJ 3aIoTHeHNE
[TPOTOKOJIOB.
Ortuer
3 I'a30BEIi cocTaB 1. OnpeneneHue 4 4 Otuet TIK-3, IIK-6
MPUPOJHBIX BOJl | PAaCTBOPEHHOTO
KHCIIOpO/Ia
2. Onpenenenue
pactBoperHoro CO;
XuMuueckue 1. OnpenencHue 6 6 OTYeT IIK-3, IIK-6
MOKa3aTeu 00IIeH KECTKOCTH
KauyecTBa BOJIbI
2. Onpenenenue OTYeT
(’KECTKOCTb,
OKHUCJISIEMOCTH
OKUCIIIEMOCTb,
IEIOYHOCTB). 3. Onpenenenue OTYeT
MI/IHepaJ'II/ISaHI/IH. MIEJIOYHOCTH
4.3.2 Ilepeyennb TeM (BOMPOCOB), BLIHOCUMbIX HA CAMOCTOSAITEIbHOE H3YUeHHE
CaMOCTOSITE/IbHOI padoThI CTYICHTOB
Ne Tema 3anaHue dopmupyemas NaK
KOMTICTEHITHS
/T
NKmx2, Onpenensiet kpyr
3a/1a4 B paMKax
MMK-2 =
XapakTepuCcTHKa IToaroToBKA K IIOCTaBJIICHHOW LEJIN
KOMITOHEHTOB COCTaBa
o o BBITOTHEHHIO JIP HAy4YHOT'O MCCIIEI0BAaHUS B
TPAPO/THBIX BOA. 0611aCTH SKOJIOTUH U
MIPUPOTOTIOIB30BAHUS
UK Ompenenser k
MakpOKOMIIOHEHTHI, ARz p pyT
3a/1a4 B paMKax
OHMOreHHbIE K-2 .
3TCMEHTEL [oxroroska k JIP MTOCTABIICHHOW LIEJH
MHKPOKOMIOHEHTHI, HAy4YHOTO MCCIICIOBAHUS B
OpraHHYeCcKoe 00J1aCTH KOJIOTHHU U
BEIIESCTBO MpUPOIAOIIOJIB30BaAHUA
NKmk22 Omnpenensier kpyr
3a/1a4 B paMKax
MK-2

PactBOpeHHBIE ra3bl.
KapGonaTHas cucrema

ITonroroska x JIP

IIOCTaBJIICHHOH 1IN
Hay4HOI'O UCCIIEAOBAHUS B
001aCTH DKOJIOTHH U
MPUPOAOIIOI30BAHUS




4.4 MeToauyeckue yYKa3aHus M0 OPraHU3alMUA CAMOCTOATEIbHOM padoThl CTY1€HTOB

CamocrosiTenpHas paboTa CTyIEHTOB, CBSI3aHHASI C IMOATOTOBKOW OTYETOB IO BBHITIOJTHEHHBIM
1a00opaTOpHBIM paboTaM, 3aKpEIUICHHEM TEOPETHUYECKOTO0 MaTepualia B BHJE PEIICHWH 3a7ad u
MOJITOTOBKE K KOJUIOKBHYMaM U yCTHOMY COOECEeI0BaHHIO, TPOBOIUTCS BO BHEAYIUTOPHOE BpEMSI.

CrpykTypa oT4eTa mo jadbopaTopHoi padoTe:

1. [ens paboThI.
2. TeopeTnyeckas 4acTh.
3. BrimonHenue pacueTHbIX, rpadUyecKuX M KOHTPOJBHBIX 33/IaHUN B COOTBETCTBUU C

METOJIMYECKUMH YKa3aHUSIMH K Kax 101 paborte.

4. Bb1Boz1 (Ha OCHOBE MOTYYEHHBIX PE3YJIBTATOB).

MeTtoanueckue peKOMEHAALNHU 10 BBIOJHEHHIO U 00pabOTKE IKCIEPUMEHTAIBHBIX JaHHBIX
o KaxkJoil J1abopaTopHOil paboTe ONMMCAaHBl B METOAMYECKUX PEKOMEHIAIMSIX, MOJATrOTOBICHHBIX
npernojaBaTensiMu kadenpsl (cM. npuinoxkenus). [lpuMepsl pereHnst TUIOBBIX 3a/1a4 MPECTaBICHbI
B PEKOMEHTyeMbIX YI€OHBIX TOCOOMIX U 3aJauHUKAX.

V. YYEBHO-METOANYECKOE U UTH®OPMALNOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI

OnexkTpoHHass WH(POPMAIMOHHO-00pa3oBaTeibHas CpelJa yHHUBEpPCUTETa  OOecreYrBaeT
JIOCTYN K DJEKTPOHHBIM YYeOHBIM H3JAaHUSIM M DJIEKTPOHHBIM 00pa3oBaTelbHBIM pecypcam,
yKa3aHHBIM B paboueil mporpaMme TUCIUILTHHBL.

[Ipu ncnonp3zoBaHnu B 00pa3oBaTEILHOM IPOIIECCE MEYATHBIX U3JaHUi OMOIMOTeUHbIN (HOHT
YKOMITJIEKTOBAH NEUaTHBIMH 3[aHUAMU U3 pacuyera He MeHee 0,25 sKk3eMIuisipa KaKa0ro U3 U3JaHHi,
yKa3aHHBIX B pabodueil mporpamMme AMCUUIUIMHBL, HAa OJHOTO OOydalomlerocs W3 4YHcia JIHIIL,
OJTHOBPEMEHHO OCBAMBAIOIIUX COOTBETCTBYIOIIYIO TUCIHUILIIHHY.

OOyuatoniumess o0ecrieyeH JOCTYN K COBPEMEHHBIM MpPOo(eCCHOHATbHBIM 0a3aM JaHHBIX H
MH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.






1) 6a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H TOUCKOBbIE CHCTEMbI
1. https://e-articles.site

2. https://ros-pipe.ru/tekh_info/tekhnicheskie-stati/gidrogeologiya-/

3. http://all-about-water.ru

4. https://www.vo-da.ru

VI.MATEPUAJIBHO-TEXHUMYECKOE OBECIIEYEHUE JTUCIUITJIMHBbI

6.1 YueOHo-1200paTOpHOE 000py/A0BaHUE:
Kabuner Ne 33606 ocHameH o0OpyaoBaHHEM, KOMIUIEKTaMH IUIAKATOB, METOAMYECKUMHU

YKa3aHUSMH [TpeIHa3HAUCHHBIMH [ TPOBEACHUS JTAOOPATOPHBIX 3aHATHI.

Ne n/m HanmenoBanue KonunuectBo
1. HabGop peakTuBOB AJis aHAIM3a BOJBI, IITATUBEI KOKIOMY CTYACHTY
2. Mepnas nocyna (muneTku, OIOpeTKH, MUIWHIPHI, KOJIObI) KKJIOMY CTYACHTY
3. Hab6op xuMudeckoii mocyapl (KOJIObI, CTAKaHbI, THTJIIH ) 2
4. ®dotokonopumerp KOK-2 2
5. CrnekrpodoromeTp 2
6. pH-metp 2
7. Becsl ananuTuueckue 2
8. MydenbHas neusb 1
9. CymmunpHbIH mKadg 1
10. Bonsnas Oans 1
1. DJIEKTPOTUTUTKH KaXJOMY CTYJICHTY

VII.OGPA3OBATEJIBHBIE TEXHOJIOI'MHA

B mpouecce wu3ydeHHs AUCIUILUIMHBI HCHOJB3YIOTCS IUCTAHIMOHHAsS W odvHas (opma
O0y4YeHHs, a TaKXKe TPAIUIMOHHBIC ¥ WHHOBAIMOHHBIC TEXHOJOTHH, aKTHBHBIC W WHTECPAKTHBHEIC
METOABl OOYyYEHHsS: TEXHOJIOTHS TPO(EeCCHOHALHO-OPUEHTUPOBAHHOTO OOYdYEHUs, JICKIIHH,
0OBSICHATEIIbHO-UILTIOCTPATHBHBIN METOJ C 3JIEMEHTaMH TIPOOJIEMHOTO W3JI0KEHHS, KOHTPOJIGHBIC H
nabopaTopHbIe PabOThI, KOJJIOKBUYMBI, pa300p KOHKPETHBIX CUTYAIIHi.

VIII.OOUEHOYHBIE MATEPHUAJIBI U1 TEKYIIIEI'O KOHTPOJIA U
IMPOMEXXYTOYHOM ATTECTAIIUH
Ouenounnie cpeacrsa (OC):
8.1. OueHouHble CpeACcTBa I BXOJHOTO KOHTPOJIS - HET.
8.2. HazHaueHne OLEHOYHBIX CPEJICTB TEKYLIEro KOHTPOJS - BBIIBUTH CHOPMUPOBAHHOCTD
cocTaBisromux yacred komnerenuuii [1K-2. ®opmupyrorcs B coorBerctBuu ¢ JIHA yHuBepcurera B
BHJIC BBHITIOJIHEHHS JIAOOPATOPHBIX PaOOT ¥ 0O(YOPMIICHHS OTUETOB.



ATTecTallMOHHOE MCIIBITaHUE N0 AUCHUILIMHE B (pOpME 3K3aMeHa 00yJaromuecs IpoXoIsiT B
COOTBETCTBUM C PAaCIMCAHUEM CECCHM, B KOTOPOM YKa3bIBa€TCsi BPEMsI €ro IPOBEIEHUS, HOMEP
ayauTopuu, (opMa UCHBITaHUSA, BpEMS M MECTO IpoBeneHus KoHcynpTanuu, @O npenogasarens.
VY TBep:KIeHHOE pacliCaHne pa3MeIIaeTcsl Ha MHPOPMAIMOHHBIX CTEH/IAX, a TAKXKE Ha OPHUIIMATIHLHOM
caiite ¢akynpTeTa. Bompochl K 3K3aMeHaM COCTaBISIOTCS Ha OCHOBAaHHMM JIEHCTBYIOIIEH paboueit
IIPOrpaMMbl AUCLHUIIIIMHBI, U JOBOJSATCS A0 CBEJIEHUS CTYJIEHTOB HE MEHEE YeM 3a 2 HEIEeNH N0
Hayaia ceccuu. Pexomenayemble popMbI TPOBEACHUS IK3aMEHA:

- ycTHOE colecetoBaHUeE TI0 y4eOHOMY MaTepuaty AUCIHUILTUHBL;

- TECTUPOBAHUE.

DK3aMEeHYIOIUH BIpaBe caM BbIOpaTh GOpPMY CllauM HK3aMeHa.

DK3aMEHAIMOHHBIE OWMJIETHI COCTABISIOTCS 1O YCTAHOBJIEHHOM (hopMe B COOTBETCTBHH C
YTBEP)KICHHBIMH KaeApoil 5K3aMEHAIlMOHHBIMU BOINPOCAMH, M YTBEPXKAAIOTCS 3aBEIyIOLIUM
kadenpoii exeronHo. B bunere comepxurcs He 6oiee Tpex BOMpocoB, B Tecte — 30.

OneHka 3a 3K3aMeH BBICTABIISIETCS MIPENOJABATENIEM B aTTECTALMOHHYIO BEAOMOCTh B CPOKH,
YCTAaHOBJICHHBIE pacHUcaHUEM 7K3aMeHOB. OILlEHKa B 3a4€THYIO KHUXKKY BBICTAaBJIAETCS B JI€Hb
aTTECTALlMOHHOI'O UCIIBITAHUSI.

g mpoBeneHUs aTTeCTAllMOHHOIO MEpPONPHUATUS BEAYLIMM IpenojaBaTelb IOJIyd4aeT B
JIEKaHATe aTTeCTallMOHHbIE BeaoMocTu. [locine okoHYaHus HK3aMeHa IpenoAaBaTeb B TOT XKe J€Hb
craeT O(QOPMIICHHYIO BEIOMOCTb B JeKaHaT ¢akynabTera. [IpM TpoOBEAEHHWH  YCTHOTO
aTTEeCTAllMOHHOTO MCIIBITAHUS B ayJUTOPUHU HE TOJHKHO HAXOIUThCA 00Jiee BOCBbMH O0YYaIOUINXCs Ha
oJHOrO npenoaasarens. [Ipy mpoBeIeHUN YCTHOTO 9K3aMEHa CTYJCHT BBIOMPACT dK3aMEHAIMOHHBIH
Ouner B CiIydallHOM TOpsAJKe, 3aTeM Has3blBaeT (aMHIUIO, UMS, OTYECTBO U HOMEp
9K3aMEHAaIlMOHHOTO Owmiera. Bo Bpems arTecTallMOHHBIX MCIBITAaHUM OOy4arommecss MOTYT
II0JIb30BAThCA IPOrPaMMOM JHMCLHMIUIMHBIL, a TaKKe C pPa3pelieHus BEAYLIEro MperojaBaTess
CIIPaBOYHOM M HOPMATUBHOM JMTEPATYPOM M HENPOIPAMMHUPYEMBIMHM KaIBKYyIATOpaMHU. Bpems
MOJITOTOBKM OTBETA IPH CAaye dK3aMeHa B YCTHOH (opme IOIKHO cOCTaBIATh HE MeHee 40 MUHYT
(o xemaHUIO 00YYArOIIErocsi OTBET MOXKET OBITh TOCPOYHBIM), TecTa — 40 MuHyT. [Ipu moaroroske
K YCTHOMY 9K3aMEHY O0O0YyJaroIuiics, KaK MPaBUJIO, BEJET 3aIKCH B JINCTE YCTHOI'O OTBETA, KOTOPBIHA
3areM (MO OKOHYaHMM »JK3aMeHa) craercs mnpenogasarento. OOydyaromuicsi, HWCIBITaBIINHA
3aTpy/[IHEHUs] TPU TOJATOTOBKE K OTBETY IO BBIOpaHHOMY UM OWJIETy, MMEET IMpaBO Ha BBIOOD
BTOpPOro OMIJIeTa C COOTBETCTBYIOIIMM IPOJJIEHUEM BPEMEHM Ha MOJATOTOBKY. IIpu OKOHYaTeIbHOM
OLICHUBAaHMM OTBETA OILIEHKA CHIDKAeTCs Ha oAMH Oayul. Bbinaua Tperbero Oumiera He pasperiaeTcs.
Ecnu oOyuaromuiics siBUJICS Ha 9K3aMEH, M, B3sIB OMIIET, OTKA3aJICsl OT MPOXOXKACHUS aTTECTAllUHU B
CBSI3M C HENOJIOTOBJIIEHHOCTBbIO, TO B AaTTECTALMOHHON BEIOMOCTH €MY BBICTABIIAETCS OLICHKA
«HEYOBJIETBOPUTEIILHOY.

Hapymenne AuCIUIUIMHBI, CHHCHIBAaHHE, WCHOJIB30BAaHHE OOYUYAIOIIMMUCS HEpa3peIIeHHBIX
MEYaTHBIX U PYKOMHMCHBIX MaTepUAJIOB, MOOHMIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTHX BUAOB JMYHONH KOMMYHHKAIIHOHHON M KOMIIBIOTEPHON TEXHUKH
BO BpeMs aTTeCTAllMOHHBIX HCIBITAaHUI 3ampenieHo. B cimyuyae HapymeHHs 3TOro TpeGoBaHUS,
npernojaBaTeNb 00s3aH yAaIUTh OOYYaloLIerocs M3 ayaIuTOPUM M TPOCTAaBUTh €MY B BEIOMOCTH
onieHKy «HeyaoBneTBOpUTEIbHOY.

DK3aMeHaTOpy MPEAOCTABISAETCS MPaBO 3a/1aBaTh OOYUYAIOIIMMCS JIOTIOJTHUTEIbHBIE BOTIPOCHI
B paMKax IporpaMMbl AMCHMIUIMHBI TEKYILIErO0 CEMECTpa, a TaKXKe, MOMHMO TEOPETHUYECKHX
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BOIIPOCOB, JaBaTh 3aJa4d, KOTOPbIC U3Y4YAJIUCh HA 3aHATUAX. BBICTaBICHHE OLIEHOK, MOIYYEHHBIX
IIpU IOABEACHUM PE3YJIbTATOB IPOMEXKYTOYHOW AaTTECTAllMM, B ATTECTALMOHHYIO BEIOMOCTH H
3a4eTHYI0 KHIXKKY TNPOBOIHMTCS B HPUCYTCTBUH camoro oOyuatomierocs. [IpernomaBarens HeceT
IIEPCOHAJIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOUHOCTh BHECEHHUS 3alIUCEH O pe3ysbTaTax
MIPOMEKYTOUHOM aTTECTAllMM B aTTECTAlMOHHYIO BEAOMOCTh M B 3aU€THbIE KHIDKKU. OOyyaromuecs
HMMEIOT IIPABO Ha Iepecaady pe3yJbTaToB OCBOCHUS UMU IACLUILINH.

MHBanuapl 1 11Mna ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbsI, MOT'YT CAAaBaTh SK3aMEHBI B
MEXCECCHOHHBIN NEepUOJI B CPOKHU, YCTAHOBJICHHbIE MHINBUAYaJIbHBIM yUYE€OHBIM IJIAaHOM. VIHBaIH/IbI
U JIADA C OrPaHUYCHHBIMM BO3MOXKHOCTSIMU  370pOBbs, MMEIOIUE HAPYIICHHUS OIIOPHO-
[ABUTAaTEIILHOIO alapara, IOIYCKAlOTCs Ha aTTeCTAllMOHHBIE MCIBITAHUS B COINPOBOXKICHUU

ACCUCTCHTOB COIMPOBOXIAKOIINX.

IIpumepHBbIii epevYeHb BONPOCOB K IK3aMeHY 10 Aucuunanue «l'aapoxumusn)

l.I'mnpoxumust kak Hayka. Kpatkuii ucropumyeckuit odepk. COBPEMEHHOE COCTOSIHUE U
3a/1a4¥ TUAPOXUMUYECKUX UCCIIeIOBAaHUM.

2. Teoperndeckue OCHOBBI TUAPOXUMUHU. CTpOEHHUE MOJEKYJbl BOJAbI M €€ OCHOBHBIC
¢bu3nyecKkre U XUMHUYECKUE CBONCTBA.

3. AHOMaJIbHBIE CBOMCTBA BOJIBI M UX BIMSIHUE HA PEKUM BOTHOTO OOBEKTA.

4. X¥IMHUYECKHI COCTaB MPUPOAHBIX BOI.

5. IlpuponHas BoJa Kak MHOTOKOMIIOHEHTHBIM pacTBOp. KOHIIEHTpaius pacTBOpOB M
CIOCOOBI €€ BBIPAKECHUSI.

6. KucrmoTHO-OCHOBHBIE PaBHOBECHs B MPUPOAHBIX Bojax. bydepnas emkocts (mo pH) u
CHCTEMBI €€ MOJIepPKaHusl.

7. KapOoHaTHasi cuctemMa B TOBEPXHOCTHBIX BOJIaX, CBSA3b ¢ OMOTHYECKUMHU (MPOAYKLIHMOHHO-
NeCTPYKIIMOHHBIMU) NPOLIECCAMHU.

8. BUIbI )KECTKOCTH BOJEL.

9. Heoprannyeckue BenecTBa B IPUPOAHBIX BOJAX.

10. Ta30BBIf cOCTaB TPHUPOAHBIX BOJA, aOHOTHYECKHE U OuWOTHYECKHE (HAKTOPHI
dhopmMupoBaHwUS.

11. buoreHnble U OpraHMYECKHE BEMIECTBA MPUPOIHBIX BOJI.

12. MUKpOKOMIIOHEHTHI M UX 3HAYCHHUSI.

13. O6mwme u cyMMapHbIe TOKa3aTeld KauecTBa BOJIbI.

14. OpranonenTuyecKre mokazaTean KauecTBa BO/I.

15. OxkucnuTenbHO-BOCCTAaHOBUTENBHBIN MToTeHIInal (Eh) mpupoansix Bo.

16. PacTBOpeHHBIN KUCTOPO B BOJIE.

17. Tloka3zaTenu OKHCIIEMOCTH BObI (IepMaHTaHaTHas u ouxpomatHas - XI1K).

18. buoxumuyeckoe norpednenue kuciaopora (bITKS, BITKm).

19. Knaccudukanusi mpupoIHBIX BOJI.

20. Kiaccel kauecTBa BOJI.

21. 'mppoxumudeckas cheMka. [ mapoxumMudeckrne HaO Mo AeHUSI.

22. ®usznyecKrue OCHOBHI THIPOJIOTHUECKUX MporieccoB. DyHaaMeHTaIbHBIE 3aKOHBI (PU3HKH
Y UX HCIOJIb30BaHUE IPU U3YYEHUU BOJAHBIX OOBEKTOB.

23. CtpyKkTypa BOJHOTO OaaHca.



24.

TerutoBoii 0amanc Bogoema.

25. banaHc copepKaniuxcsi B BOJIE BEIIECTB.

26. 'mppoxuMuUecKue noKazaTeiyu KauecTBa BOIbI.

27. I'nApOXUMHUYECKUN PEXKUM BOJJOEMOB.

28. ®opMHpOBaHUE XMMHUYECKOTO COCTaBa MPUPOAHBIX BOA. Ilpupoansie paktopsl. Pusuko-
reorpaguueckue

daxTopsl. ['eonornueckue hakropsl. buo-nornueckue Gpakropsl

29. ®opMHpOBaHHE XUMUYECKOTO COCTaBa MPUPOIHBIX BOJA. AHTPOIIOTEHHBIE (DaKTOPHI.

30. T'mppoxumusi aTMOC(hEpHBIX OCAIKOB (XUMHUYECKHI COCTaB aTMOC(EpPHBIX OCaIKOB;

MPOUCXOXACHHEe U (OPMUPOBAHHE COCTaBa aTMOC(EpHBIX OcCaakoB). M3MEHEHHE XHUMHYECKOTO

cocTaBa aTMOC(bepHBIX O0CaJIKOB I10/J HGfICTBHeM AHTPOIIOTCHHOI'O BJIUAHUA.

31.
32.
33
34.
35.
36.
37.
38.
39.

Knaccudukanus pexk.
MopdomeTrprudeckne XapaKTepUCTUKH OacceifHa pek.

. Mopdornorus u mopdomerpus pexu.

Peka u peunas cerp. Jlonmuna u pycno pexu. [IpogonbHbIi mpodmib peku.
[Iutanue pek.
Bopnblii 6anaHc pexw.
Boanslii pexxum pek.
a3l BOAHOIO pexuMa pek. I1ooBoase, maBoaKU, MEXKEHB.
l'uppoxumudeckuir pexxuMm pek (popMHpOBaHHE XHUMHUYECKOTO COCTaBa BOJA Ha

BojocOOpe; 0O0Iue 3aKOHOMEPHOCTH (OPMHUPOBAHUS XUMHUYECKOTO COCTaBa pPEYHBIX BOJ;

TUIPOXUMHUYECKUI pEXXUM IVIaBHBIX UOHOB U T.1.).

40.
41
42.
43.
44.
45.
46.
47.
48.
49.
50.
51
52.
53.
54.

M3MeneHne XuMHUYECKOTO COCTaBa BOJ PCK IO I[GﬁCTBHGM AHTPOIIOTCHHOI'O BJIUAHUA.

. HpOLIGCCBI, MMPOTCKAOIINUE NPHU CaMOOYUCTKH BOI PCK.

I'mapoxumMudeckuil pexxum o3ep.

Tumsl 03ep.

Mopdomnorust u MoppomMeTpust 03ep.

I'mppoxumust OK€aHMYECKUX BOJ.

Knaccudukanus noa3eMHbIX BOJI.
I'mapoxumMudecKkuii pekKuM IPyHTOBBIX BOJ.
[IpakTnyeckoe 3HaUEHUE U OXpaHa MOA3EMHBIX BOJI.
ApTe3uaHCKUE U MOJ3EMHBIE BOJBI.

OBTpOdUKaIKs BOJOEMOB.

. 'mapoxumus BOIOXpaHUIIUIL.

OCO0EHHOCTH XUMUYECKOTO COCTaBa OJ3EMHBIX BOA. [ pyHTOBBIE BOJIBI.
N3meHeHne kauecTBa IPyHTOBBIX O[] I€HCTBUEM aHTPOIIOTEHHOI'O BIUSHUS.

Hanopuble (apre3manckue) Boabsl. MuHepanbHble BOAbL. V3MEHEHHE XUMHYECKOIO

cocTaBa 11oa ,Z[GI>'ICTBI/IGM AHTPOIIOTCHHOT'O BIIMSAHUS.

55.

lMuppoxumudeckas 30HATBHOCTh. 30HAIBHOCTh aTMOC(EpPHBIX OCaTKOB. V3MeHeHUe

IIPUPOTHOMN 30HAIIBHOCTH

XUMHUYECKOT'0 COCTaBa MO/ JHCTBIUEM aHTPOIIOTEHHBIX (DaKTOPOB U IIPOIECCOB.

56.

30HAIIBHOCTD MMOBCPXHOCTHBIX BO. N3menenue HpHpOI[HOﬁ 30HAJIBHOCTU XHUMHYCCKOI'O

COCTaBa IMoJI AUCTBUEM aHTPOIOT€HHBIX (PAKTOPOB H MPOIECCOB.



57. 30HaNBPHOCTH TPYHTOBBIX M HANOPHBIX BOX. l3MeHeHue npuUpOIHON 30HAIBHOCTH
XMMHUYECKOT0 COCTaBa MO/l IEHCTBHEM aHTPOIIOTEHHBIX (DAKTOPOB U MPOIIECCOB.

58. O6uue npencTaBaeHUs 0 METOIaX XMMHUYECKOTO aHaIM3a MPUPOIHBIX BOJI.

59. Anamus Box B naboparopuu. CokpamieHHbIH aHanu3. [loNHBIA XMMHUYECKHH aHaIIU3.
CrennanbHbI XUMUYECKUH aHAIN3.

60. DJIEKTPOXUMUYECKUE aHATIN3A IPUPOAHBIX BOJ.

61. OnTrueckue METObI aHAJIW3a IPUPOJHBIX BOJ.

62. Xpomarorpaguueckue METO/IbI OTIPE/IEICHUsI COCTaBa MPUPOIHBIX BOJI.

63. Buzbl BOIONOIB30BaHUS.

64. DkcrepTHU3a KauecTBa U 6€30MacCHOCTH MUTHEBBIX BO/I.

65. OneHka KauecTBa BOJbI U TEXHUUECKUX U UPPHUTAIIMOHHBIX IEJIeH.

66. KauecTBO BOIBI 11 X03AMCTBEHHO-IUTLEBLIX IIEIEH.

67. l'mapoxuMuveckre ucciaeI0BaHus Ha BOAHBIX O0bEKTax.

68. IIpoBeeHne rTUAPOXUMHUECKUX PAOOT y BOJHOTO OOBEKTA.

69. TexHnuka 06€30MaCHOCTH TP BBHITOJHEHUU THIPOXUMHUECKUX PadoT.

70. Bubl HaOMIOCHMI 32 KQUeCTBOM IMMOBEPXHOCTHBIX BOJI.

71. T'ocynapcTBEHHBIN y4eT BOJ U TOCYJapCTBEHHBIN BOJHBIM KaJ1acTp.

72. MOHUTOpPHUHI 3arpsi3HEHHS] BOJHBIX OOBEKTOB M OXpaHa MOBEPXHOCTHBIX BOJ OT
3arps3HEHUsI.

73. OCHOBHBIE BU/JIbI 3arpsI3HEHUS IPUPOIHBIX BOJ.

74. VICTOYHMKH TIOCTYIUICHHS 3arpsi3HSIOMIMX BEUIECTB B BOJHBIE OOBEKTHI U 3arpsi3HEHHE
MOBEPXHOCTHBIX BOJI.

75. HopMupoBanue kauecTBa BOJI.

76. DKOJIOro - TOKCUKOJIOTHYecKas XapaKTepUCTHKa coequHeHuit dpocdopa.

77. DKOJIOro - TOKCUKOJIOTUYeCKast XapaKTePUCTHKA COCTUHEHUN CepBl.

78. DKOJIOTO - TOKCUKOJIOTMUECKasl XapaKTEPUCTHKA PaJHOHYKIHIOB.

79. DKOJIOTO - TOKCUKOJIOTMUECKasl XapaKTEPUCTHKA HUTPATOB U HUTPUTOB.

80. DK0JI0r0 - TOKCHKOJIOTHYECKas XapakrepucTrka Tshkenbix metauioB (Fe, Ni, Cr, Ag, Cu,
Cd, Hg, Pb).

81. DKOJIOr0 - TOKCUKOJIOTHUYECKAsl XapaKTEPUCTHKA COEAMHEHUH XJI0pa.

82. DKOJIOTO - TOKCUKOJIOTHYECKask XapaKTepUCTHKaA (heHoIa.

83. DKOJIOr0 - TOKCUKOJIOTHUYECKAsl XapaKTEPUCTHKA CTOMKHUX OPTaHUYECKUX COEIMHEHUM.

84. DKoJIOro - TOKCHUKOJOTMYECKas XapaKTEPUCTUKA CHHTETUYECKHMX ITOBEPXHOCTHO-
akTuBHBIX BemlecTB (CITAB).

85. DKOJIOT0 - TOKCUKOJIOTHYECKAsl XapaKTePUCTUKA HEPTETIPOIYKTOB.

86. DKOJIOT0 - TOKCUKOJIOTUYECKAs! XapaKTepUCTUKA COEIMHEHNH a30Ta.

87. DKOJIOTO - TOKCUKOJIOTUYECKAas XapaKTepPUCTHKA KapOOHMIIBHBIX COCTUHEHUH.

88. Oxpana BoJ OT 3arpsizHeHHs. [ uapoXuMus Ha ciry>KOe MOHUTOPHHTA OXPaHbI BOJ.

89. IIporuo3upoBaHre N3MEHEHHIH XMMHYECKOT'O COCTaBa MOBEPXHOCTHBIX BoA. OnepaTHBHOE
MIPOTHO3UPOBAHHE.

90. Dkonoruyeckue KaracTpo(dbl. AHATU3 MPUYMH COBPEMEHHBIX KPYIHBIX HKOJIOTHUECKUX

KaTaCTqu) 1 OIICHKA UX HCTAaTHUBHOI'O BOB,Z[GﬁCTBHSI Ha MOBCPXHOCTHLIC BOBI.
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8.3. OuneHo4YHbIe CPpeACTBA 1JIsl POMEKYTOUYHOI aTTecTannu (B (popMe IK3aMeHA).

Dk3aMeH sBisgeTcss (GOpMO OLIEHKH KauecTBa OCBOCHMS OOyYaroIIUMHCS 00pa30BaTEIbHOM
porpamMMbl O pazzaenam AucHuIuinHbl. [lo pesynabTaram sk3aMeHa o0ydyaromeMycs BBICTABISETCS
OLIEHKA «OTIMYHOY, «XOPOILIOY, KYAOBIETBOPUTEIBHO» HIIU «HEYOBICTBOPUTEIHHON.

Dk3aMeH mpoBoguTcs B ¢dopMe ompoca mo Ouieram. OK3aMEHAIIMOHHBIC OWIIETHI
YTBEP)KJAIOTCSI Ha 3acelaHuM KadeApbl U TOANUCHIBAIOTCS 3aBeyroumuMm Kadeapoil. B Ounere
coZiepKaTcsl JiBa WJIM TPH BOINpOCa/3ajaud. DK3aMeH IPOBOAUTCS B TMEPHOJA 3K3aMEHALMOHHOM
Ceccuu, MPEAyCMOTPEHHOM Y4eOHBIM IUIAHOM. DK3aMEH HAuMHAEeTCS B YKAa3aHHOE B PacClUCaHUH
BpeMs U MPOBOJMTCS B OTBEACHHOM IS ATOTO ayAUTOPHH, YKa3aHHOM B pacIMCaHUU.

Kputepun omeHku oTBeTa, KOTOpbIE MpPEACTAaBICHBI B Tabnmuie, a Takxke (opma ero
MIPOBE/ICHUS JOBOJATCS N0 CBeACHMs OOydyaromMXCsl 10 Hadaja 3K3aMeHa. Pe3ynmpTar sk3ameHa
OOBSIBIISIETCS] HEMIOCPEIICTBEHHO TTOCJIE €T0 CAAa4YH, 3aT€M BBICTABIISETCS B 3aU€THO-3K3aMEHAIIMOHHYIO

BEJIOMOCTb 1 3a4E€THYIO KHUXKKY.

[IIxana Kputepuu onenuBanust
Orenka 5 (OTIIMYHO) - CTYICHT TIOJIHO YCBOMJI yUeOHBIN MaTepual;
- OKa3bIBACT 3HAHWE OCHOBHBIX MOHATUH AUCIUTUINHBI, TPAMOTHO
MOJIb3yeTCs
TEPMUHOJIOTUEN;

- MPOSIBIISIET YMEHUE aHATM3UPOBATh U 000011aTh MHPOPMAIIUIO, HABBIKU
CBSI3HOTO OMMCAHUS SIBJICHUN U MPOLIECCOB;

- IEMOHCTPUPYET YMEHUE U3J1araTh MaTepua B ONpeeIeHHOM
JIOTUYECKOU

MOCJIEI0BATEIBHOCTH;

- MIOKA3bIBAET YMEHUE WLTIOCTPUPOBATH TEOPETUUECKHUE MOJT0KEHUS
KOHKPETHBIMU MTPUMEpPaMU;

- IEMOHCTPUPYET c(HhOPMUPOBAHHOCTD U YCTONUMBOCTh 3HAHUH, YMEHUH U
HaBBIKOB;

- MOTYT OBITh TOMYIIEHBI OJTHA—/IBE HETOYHOCTH MPH OCBEIICHUH
BTOPOCTETIEHHBIX BOIIPOCOB

Onenka 4 (xopomuio) - OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSIM Ha OLEHKY «5», HO MPHU
3TOM

MMEET MECTO OJIMH U3 HEIOCTATKOB:

- B YCBOCHHMH y4eOHOT0 MaTepualia JOMyIIeHbl TPoOesbl, He UCKA3UBIIHE
coJiepKaHUE OTBETA;

- B M3JIO)KEHUM MaTepHaja JOMyIIeHbl HE3HAYUTEIbHbIE HETOUHOCTH

Onenka 3 - 3HaHHWE OCHOBHOT'O MTPOTPaMMHOT'0 MaTepualia B MUHUMAJIbHOM 00beMe,
(YIOBIIETBOPUTEIILHO) MOTPENTHOCTH HENPUHIMITHAIBHOTO XapakTepa B OTBETE Ha IK3aMCHE:
HETIOJIHO
WJIH HETIOCIIEA0BATEIILHO PACKPBITO COJIEPYKAHUE MaTepHaia, HO MOKa3aHO
oO1iee

MMOHUMAaHHE BOIIPOCOB;

- IMEJIUCh 3aTPYAHCHUS WIH JIOMYIICHBI OITUOKHU B OMPEICTICHUH
MMOHSTHH,

WCII0Ib30BaHUH TEPMUHOJIOTUH, ONUCAHUH SIBJICHHUI U MPOIECCOB,
HCIIpaBJICHHBIE

MIOCJI€ HABOJAIIUX BOIIPOCOB;

- BBISIBJICHA HEJIOCTATOYHAs CPOPMUPOBAHHOCTH 3HAHUMA, YMEHUHN U
HaBEIKOB,
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| CTYJIEHT HC MOKECT IIPUMECHHUTL TCOPHIO B HOBOM CUTYalluH
| = IIPO(—)L‘.'lbI B 3HAHHUAX OCHOBHOI'O ITPOI'paMMHOI'O MaTepuaja,
[IPHHIHITHATbHBIC
OLIHOKH ITPH OTBETEC HA BOIIPOCHIL,
- OGHZIP_\‘)KCHO HEe3HAHWE WM HelOHUMaHue OoJIbleH Wi Hauboiee

|
| | -
i | BaKHOI
‘
|
\
|

r
|
|
| Onenka 2
| (HeYJIOBJICTBOPUTEIILHO)

| yacTH yueOHOro MaTepuaa;
| - JIONYIIEHbBI OIIMOKK B ONpE/ICICHUH NOHSTHH, IPH UCTIOJIb30BaHHH
| TEPMHHOJIOIHH, B OIIMCAHUH SIBJICHUI U ITPOLIECCOB, KOTOPBIE HEe
3 | McripaBieHbl
‘ | nocIe HECKOTLKHX HABOJISALIMX BOMPOCOB;
i | - He cOPMUPOBAHBI KOMITETEHIIHH, OTCYTCTBYIOT COOTBETCTBYIOIIHE
3HAHMSL.
YMEHMSI U HaBBIKH

L

[Iporpamma coctaBiena B cootBeTcTBHM ¢ TpeboBanusimu DPI'OC BO no HanpapieHHio

noarotoBku 05.03.06 «DKk010rUs U NPUPOJIONOIIB30BAHHEY

Pazpaboruuk: 101eHT kadeapbl oOuIel U HeOpraHuyeckoi XuMum, K.X.H. E.A.JlaTkoBa

Hporpamma paccCMOTpEHa Ha 3aC€JaHUuU Ka(benpm THUAPOJIOTUH U IIPUPOAOII0IBE30BAHU
(HaUMEHOBaHHE)
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