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Conepixanue

L Ilenu u 3ama4u IMCLHMILIMHEI
IL. Mecto qucuuminHzel B ctpykrype OITOIL
I11. TpeboBanus K pe3ynbTaTaM OCBOSHUS ITUCIUILTMHBI

IV. ConeprkaHue U CTPYKTypa AUCHUTUIAHBI

4.1. ConepxaHue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM, C YKa3aHUEM BHJI0B
yueOHBIX 3aHATUI U OTBEACHHOIO HAa HUX KOJIMYECTBA aKa/IEeMUYECKUX YacOB

4.2. [Inan BHEayAUTOPHOM CAaMOCTOSATEIHLHON pabOThI 00YUYAIOMIUXCS TTO TUCIIUILIMHE
4.3. Coneprkanue ydeOHOT0 MaTepraa

432  TlepeueHb CeMMHAPCKUX, TIPAKTHYSCKHUX 3aHATHI 1 JJA00OpaTOpPHBIX paboT
432 IlepeyeHb TeM, BBIHOCUMBIX Ha CaMOCTOSTEJIBHOE HM3Y4Y€HHUE B paMKax
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB

4.4, MeTtonuueckue yKazaHHsl 10 OpTraHU3aIMH CaMOCTOSATEILHON pabOThI CTY/ICHTOB
4.5. TlpumepHas TeMaTHKa KypCOBBIX padboT (ITPOEKTOB) (ITPU HATTHYHHN )

V. VYuebHo-Meromuyeckoe 1 MHDOPMAITIOHHOE 00SCTICUCHIE TUCIUTUTAHBI (MOTYJIS ):
a) mepeyeHb JUTEPATYPHI,
0) CITMCOK aBTOPCKUX METOAMYECKUX pa3pabOTOK (yKa3aTh MPH HAIHYN);
1) 6a3bl JaHHBIX, TOMCKOBO-CIIPABOYHBIE M HH(OPMAITHOHHBIC CHCTEMBI

V1. MarepuanbHO-TEXHHUYECKOE 00eCTIeYeHIE TUCITUTUTHHBI (MOTYIIS)
6.1  YuebHo-mabopaTopHOE 000pYyAOBaHHE
6.2 [IporpamMmMHOe oOecrieueHne
6.3 TexHu4ecKue u AMEKTPOHHBIE CPEICTBA O0YUCHHUS

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



I. Ieau 1 3a7a4i TUCHUILINHBI.

Heap OMCHUILVIMHBI - T[I03HAKOMUTH CTYACHTOB C TEOPETUYECKMMU OCHOBAMH
TUAPOXHUMHUH, BO3MOXKHOCTSIMHU, OOJIACTHIO MPUMEHEHHS METOJOB aHalu3a MPUPOTHBIX BOJ,
paccMOTPETh OCHOBBI PETHOHATBHOW THAPOXUMHUH, TUAPOXUMHUU aTMOC(HEpPHBIX OCaIKOB, PEK,
03€p U MOJ3EMHBIX BOJ.

3amaum: - T103HAKOMUTh CTYIAEHTOB C TIpUeMaMH TIOCTAHOBKH HCCJIEIOBAHUS
aTMOC(EepHBIX OCaTKOB, PEYHBIX, O3EPHBIX U TOJ3EMHBIX BOJ, BOJIOXPAHUIUII, C BHEIOOPOM

MCTOJa aHaJIn3a.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuurummHa «'mapoxumusi» b1.B.20 Bxomautr B 010K, (GopMHpyeMbIi
y4aCTHUKaMU 0Opa30BaTEeIbHBIX OTHOIIEHUH y4eOHOro mjaHa MOATOTOBKU IO HAIPABICHHIO
05.03.06 «Oxosorus U NPUPOIONOIL30BAHUEN.

2.2. lng u3y4yeHus NAHHOW y4eOHOH IUCHUUIUIMHBI HEOOXOIUMBl 3HAHUS, YMEHHUS H
HaBBIKM, (QOpMHUpYEMbIE MPEANISCTBYIOIIMMHI TUCHMIUIMHAMU. «HeopraHnudyeckas XuMHS»,
«OKOJIOTUMY.

2.3 [lepeyenp mociaeayOMUX y4eOHBIX TUCIMIUIMH, ISl KOTOPBIX HEOOXOIUMBI 3HAHMS,
YMEHHUS U HaBBIKH, (popMupyemble AaHHOW Y4eOHOW IUCHMIUIMHOW: TIIOJy4YeHHBbIE 3HAHUS,
YMEHHsI U HaBBIKH HEOOXOOWMBI TpU JaibHeimel pabore B cdepax mpodeccHoHaTbHOM
NesITeIbHOCTH, TpH BhinodHeHnu BKP, mponomkennun oOyueHust B MarucTparype.

III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA INCHUIIJIMHBI

[Iporiecc  OcBOEHHMS JAWMCLUIUIMHBI  HampaBieH Ha (OPMHPOBAHHE DIIEMEHTOB
xomnereHiuii IIK-2 B coorBerctBun ¢ ®I'OC BO no nampasnenuto 05.03.06 «Oxonorus u
IPUPOIONIOTIB30BAHUE.

Hepeqenb MJIAHHPYEMBIX PE3YyJbTAaTOB Oﬁy‘lEHI/IH o AMCHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpAMH JOCTHXKCHUSA KOMIIeTeHII Uil

Komnerennus NHaukaTopbl KOMIETeHI I PesyabTaTnl 00yyeHus

I1K-2 Cnocoben WK 121 Ucnonbiyet 3naHus 3HaTh: TpeOOBaHMA  TEXHUKHU
2
UCIIONIb30BaTh 3HAHUS | JTaHIIIAPTOBEICHUS, OezomacHOoCTH Tpu  paboTe B
Hayx o 3emuie npu KapTorpapuu, Te€OXUMHUH U THPOXUMHYECKOi TabopaTopuu U
PCIICHUU HAYYHO- reoU3UKU OKpyKaroleii cpeapr | Ha BOZHBIX obBeKTax;
MCCIIENOBATENBCKUAX | JUIS PELIECHHUS HAy9HO- TCOPCTHHCCKHIC  OCHOBBI  pasHBIX
3a1a4 B cepe HCCIIEI0BATEIbCKUX 3a/au. PA3JICIIOB XUMUM, CYTb ek 1
IPOLIECCOB,  HCIIOJIb3YEMBIX B
9KOJIOTHH, .

NKmx2, Onpenensier Kpyr aHAJIUTHYECKOH XHUMUH;

IPUPOIONIOIB30BAHUS . 6
1 OXPAHEI 3aJ1a4 B paMKax MOCTaBICHHON HPUHIHIIBL u 00J1aCTH
IeJTM HAY9HOTO MCCIICI0OBAHUS B HCHOJIL30BAHHA OCHOBHBIX

OKpYyXkarolien cpeibl METOJA0B XHMHUYSCKOTO aHaIu3a.

Nmets MIPE/ICTaBJICHHE 00
0COOEHHOCTAX OOBEKTOB aHAIHN3A.

YMeTh: MOAroTaBIuBaTh O0OBEKTEI
HCCIENOBaHUA I aHajau3a,
MPOBOJIUTh  AKCIIEPUMEHTAJILHBIC
HUCCIEeO0BaHMS o 3aJaHHOMN

00JIaCTH DKOJIOTUH U
MPUPOIOTIOIB30BAHUS

3




METOIHKE, pabortatp Ha
anmaparype, IIpUMEHAEMOH B
AQHAIUTUYECKUX  HCCIIEIOBaHUSAX;
OCYILIECTBIISATE cOOp, 00paboTKy,
aHau3 u CUCTEMAaTHU3aI1I0
Hay4HO-UCCIIEN0BATEIbCKON
uH(popmaruu mo Teme (3aaHuI);
OIICHUBATh CTETCHb 3arps3HEHUS
BOJA U JlaBaTh 3aKJIOYEHHE O
BO3MO>KHOCTH WCIOJIb30BAHUS
BOJIHBIX 00BEKTOB B
pPBIOOXO3SHUCTBEHHBIX  LEISIX B
cootBercTBUM ¢ OCT nnu 'OCT
BianeTs: HaBBIKAMH MPUMEHEHUS

TEOPETUUECKUX OCHOB npu
NPOBEACHUU peaxkuuii hinc:|
onpeaeeHus 9JIEMEHTOB B
BOJIHBIX 00BbEKTaX;
COBPEMEHHBIMU METOIaMH
Hay4YHBIX TUIPOJIOTMYECKHUX
W3BLICKAHMH, METOJAUKaMHU

THIPOXUMUYCCKOTO  aHaou3a U
IIOJIEBBIX
THIPOMETEOPOIOTHUECKUX
HAOIIOIEHUH.




Iv.

COJEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM NUCHUIUIMHBI COCTaBISIET 3 3. €., 108 4acoB, B TOM 4YHCIie 54 yaca KOHTAaKTHOHM paboThl, 28 yaca MpakTUYECKOW moAroToBku. Gopma
MMPOMEKYTOUYHON aTTECTAIlUN: YK3aMEH.

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

Bunbl yaeOHOM paboThI, BKIIOYAsT CAMOCTOSATENLHYIO paboTy
00YyJarOIIHUXCS ¥ TPYJTOEMKOCTD (B 4acax)

DOopMBI TEKYILEro

= S KOHTPOJISt
3 KonTtaktHas paboTa mpemnonaBaTens ¢ 00yJaroIuMucs o yCIIEBaEMOCTH;
Ne /it Paznen aucuuIiuHbl/ TeMbI g 5 = .
S Y & | dopMa NpOMEKYTOUHOU
@) JlabopaTopHBbIe 3aHATHS %S
S g aTTeCTaluu
U3 Hux Koncynprammu | § &,
Jlexuuu Bcero o =
IIPaKTUYECKas KCP s
4acoB s
IOJITOTOBKA @)
Baenenue. i
OtueT mo 1abopaTOpHOIA
1. | I'mppoxumusi: onpezeneHue, Lenb, NpeaMeT, 00beKT, 3a1au. 6 2
" pabore, cobecenoBanne
[Tpobnema oKpyx)aromiei cpebl.
CBoiicTBa BOABI M WX 3HAYMMOCTH M (DYHKIMOHHPOBAHUS
) | Ha3EMHBIX M BOJHBIX OKOCHCTEM. XUMUYECKUH COCTaB 6 4 ] ] 12 Otuer mo 1abopaTopHOi
" | npupomHBIX Bom M ¢akTopel ero  (GopmupoBaHUS. pabote, cobecenoBanme
MuHepanbHbIN COCTaB BOJIbBI
3. Otuer o 1abopaTopHOH
Knaccudukanus mpupoaHbIX BOJ 6 2 4 4 4 parop
pabote, cobecenoBanme
. Otuer o 1abopaTopHO
4. | T'a30BBIl cOCTaB MPHUPOIHBIX BOJ 6 2 6 6 4 parop
pabote, cobecenoBanme
XuMUYecKre TOKa3aTeNd KauecTBa BOJbI (aKTHBHAS pPEaKIUs
5 BOJIbI, )K€CTKOCTh, okucisgemMoctb, XIIK, BIIK, menoyHocTs). 6 2 8 8 6 Oruer no nabopaTtopHoit
’ MHHepanH3aup{;{_ pa60Te, cobecemoBanne
DKOJOrHYecKass OIICHKAa COCTOSIHUSI BOJHON CpEIbl U BOJHBIX
6. P 6 2 2 2 2 cobeceoBanue
00BEKTOB
Hroro yacos 6 14 28 2 28 36

pabor,

*B paboueii mporpamMme Mo JUCIUIUTHHE MIPH BRITOJHEHUH JTAa0OPaTOPHBIX pabOT MpexycMOTpeHa NpaKTHYecKasi MOAT0TOBKA B BUE BHITIOJHEHHS OTJCIBFHBIX BUIOB

CBSI3aHHBIX C OyayIIeil mpodeccHoHaNbHON EesITENbHOCTBIO.

KonrakTHas paboTa Ipu NpoBeIeHUN YUEOHBIX 3aHATUH 110 AUCLMIUIMHE BKJIIOYAET B ce0s1: 3aHATHS JICKLIIOHHOTO THIIA, J1abopaTopHbIe paboThl, KOJUNIOKBUYMBI,
WHIMBHIYaJIbHYIO paboTy 00ydaroIuxcs ¢ IpernojaBaTeieM.




4.2 Tlnan BHeayIMTOPHOI CAMOCTOSITEJILHOM PA00THI 00y4al0IIUXCH M0 JUCHUILIIHHE

CamocrosTenbHas paboTa 00yJaomuxcs

V4eOHO-METOINUECKOE

Ouenounoe
Cemectp |HazBaHue paszaena, TemMbl 4 a6 3 3aTpaThl BpEMEHHU 1 obecreueHue
Bun camocTrosiTenbHOM pabOThI ananue (uac.) CPEenCTBO CaMOCTOSTENBHOM PaGOTH
XHUMHUYECKUH COCTaB
Odopmnenue oruera mo JIP.
IIPUPOJHBIX BOJ U Harmmicanne
6 OcymecTBiieHrE HEOOXOTUMBIX 12
(bakTopsbI ero otuertos mo JIP
pacyeToB
¢dbopmHpoBaHUS.
IToaroroska oruera o JIP. Hanucanue
Co0OecenoBanue
6 PactBopeHHBIE rassl. OcymiecTBieHne HEOOXOJUMBIX | OTYETOB IO 4
pacyeToB. JIP 6HO TEME  'Merommueckue yYKa3aHUs
1a00paTOpHON
[Moaroroska oruera 1o JIP. Hanucanue 260TEI UT'Y «Xumust
6 MakpOKOMITIOHEHTBI OcymecTBieHrne HEOOXOJUMBIX | OTYETOB IO 4 Hp OBEDKA IIPUPOIHBIX
pacyeToB. JIP p p BOJI 1 TPOMBIIIIJICHHBIX
OTYETOB.
buorennsie 3J1eMEHTHI, IIoarororka otuera mo JIP. Hamucanue CTOKOB»
6 MHKPOKOMIIOHEHTHI, Ocy1iecTBiieHHE HEOOXOUMBIX | OTYETOB IO 6
OPraHUYECKOe pacyeToB. JIP
ITonroroska otuera mo JIP. Hamnucanue
KapGonaTHnas cucrema
6 Ocy1ecTBiieHre HEOOXOJUMBIX | OTUYETOB IO 2
pacyeToB. JIP
OO6mas TpyI0eMKOCTh 28

BrokeT BpeMeHn caMoCTOSTeNTbHON paboThl, MPENYCMOTPEHHBIN YUeOHBIM IJIAHOM JIJIs1 TAHHOW TUCIMIIINHGI (284ac)




1. BBegenue

Xumusi TpUPOJHBIX BOJ KakK Hayka, €€ MpPeaMeT, 3aJladyd U CBs3b C JAPYTMMH Haykamu. Poub
XUMHUYECKHUX UCCIIETOBAaHUM MPUPOIHON BOABI HA COBPEMEHHOM 3Tane pa3BuTHs odmiectsa. Mcropus
pa3sBUTHS XUMHUU TPUPOAHBIX BoJ. OCHOBHBIE METOIBlI HMCCIECIOBAHUS; PEXHMHbIC HAOIIOACHUS,
XUMHUUYECKUI aHaIu3 Mpod BOAbI, TaOOpaTOpHOE U MaTEMaTHYECKOE MOIETUPOBAaHNE.

2. CpoiicTBa BOAbI U HX 3HAYUMOCTH I (PYHKIIMOHMPOBAHUS HA3EMHBIX M BOJIHBIX
3KOcHCTeM. XHMHYECKHMH COCTaB NPHPOAHBLIX BOA M (akTOpbl ero (opmupoBaHu1.
MuHepajabHbIid COCTAB BOAbI

MeTtonpl XMMHUYECKOTO aHaIu3a MPUPOJHBIX BOJ: XUMHYECKHE, DIIEKTPOXUMUYECKHE,
(boroxummuuecKue.

CrniocoObl BbIpaKeHHMs] MUHEpalU3allid M HOHHOTO cocTaBa. KolnyecTBEHHOE BBIpakKeHUE
aHaJM3a: BECOBOE, SKBUBAJIECHTHOE, IPOLEHT - OSKBUBaleHTHoe. Ilepexom oT onxHOW (QopMEI
BbIpakeHUS K Apyroil. [IpoBepka pe3ynbTaToB XUMHUYECKOTO aHaIM3a B IpoOe BOABL. \

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

HcrouHnKH MOCTYIUIEHMS M XapakTep mepeHoca. fnpa xonacHcanuu. XHMHYECKUH COCTaB
TBEPIBIX U KUIAKHUX 0CaKOB. COJIM MOPCKOTO MTPOUCXO0XKICHHS B MATEPUKOBOM CTOKE.

YcnoBus GopMHUpOBaHHMS U XMMHYECKas XapaKTePUCTHKA PEYHBIX BOJ. 30HAIBHOCTH
XUMHUYECKOTO COCTaBa. M3MeHeHne mo JUIMHE PEKH U MONEPEYHOMY CEUYEHMIO pyciia. XUMUYECKUN
PEeXUM peK U (aKTOpHI, €ro OINpeeAone. 3aBUCUMOCTh XUMHUYECKOT0 COCTaBa BOJ OT pacxoja
BOJIbl, €€ TUIIBI.

IIpecHble, COIOHOBATHIE U CONISIHBIE (MUHEPAJIBHBIE) 03€Pa, 30HAIBHOCTh UX PaCIpOCTPAHEHUS.

[IpecHbie 1 comoHOBaThIe 03epa. MuHepanu3alus U HOHHBIA COCTAaB BOJIbI, €ro (hOPMHPOBAHHUE.
["a30BbIit pexxuM, OMOTEHHBIE U OpraHHYecKue BemecTBa. Knaccudukaius o3ep mo TpoGpHOCTH.

Consubie o3epa. OcobeHHOCTH UX (OPMHUPOBAHHUS.

OcobenHoctu (OPMHUPOBAHUS XUMHUYECKOTO COCTaBa MOJA3EMHBIX BOJ pa3Horo tuma. CKopocTh
MUTpallMi BEIIECTB, CBS3b C IOBEPXHOCTHBIMH BoJamH. Boabl crnenuduueckoro cocrasa:
MUHEpalibHbIe, HEPTSIHBIC, TEPMAIbHBIC, APTE3UAHCKUE W TPEIIMHHBIE BOBI; BOJBI CBSI3aHHBIC C
MECTOPOKIECHUEM MTOJIE3HBIX UCKOMAEMBIX.

3. Kinaccnpukanusi npupoaHbIX BOJ

®usnko — reorpapuueckue (aKTOpbl: KIMMAT, pesbed, CTOK, MOYBCHHBIH M PACTUTEIHHBIA
nokpoB. IlupoTHas W BepTUKaIbHAS 30HAIBHOCTH MUHEPATIH3AMKA U HOHHOTO COCTaBa BOJ CYIIH.
BnusHue reonorndyeckux 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.

Knaccupukanuss cocraBa mnpuponHsix Boa. Kiaccudukamust TOpUpPOAHBIX  BOJ IO
MHUHEpAIM3alUK, HOHHOMY W Ta30BOMY cocTaBy. [IpuHIHMI mnpeobiajarommx HOHOB HOHHBIX
cooTHomeHni. I'mnorernueckue comu. Ilpuemsl rTpaduueckoro u300pakeHHs W 00O0OIIECHHS
PE3yNIbTaTOB aHAN3A.

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

KOJUIOUJHBIC KOMIIOHCHTBHI IMPUPOJHBIX BOJA MHUHCPAJIBHOTO, Ta30BOr0 MU OPraHU4YCCKOIO
IMMPOUCXOXKIACHUSA.



5. XumMuyeckue moka3aTe il KayecTBa BOAbI (AKTHBHASI peaKknusi BOJbI, KeCTKOCTb,
okuciasemoctb, XIIK, BIIK, mesounocts). Munepanuzanus.

OcHOBHbBIE NPUPOIHBIE COMM U UX PACTBOPUMOCTh. MuHepanau3anus BOJbI U TJIaBHBIC HOHBI.
[IpoucxoxaeHne XJIOPUAHBIX, CYIb(aTHBIX, KapOOHATHBIX M CHJIMKATHBIX MPUPOIHBIX BOI.
PaBHOBecue xuMmuyeckoro coctaBa BoAbl M aTMocdepbl. CocTaB pacTBOPEHHBIX Ta30B U HX
MPOUCXOXKACHHUE. AJTOXTOHHBIE M aBTOXTOHHBIE Ta3bl.

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

Oprannueckoe BemecTBo(OB) B mpupomHBIX BOJaX W UX OCHOBHBIC THUIBL. CIOKHOCTh HX
M3yUeHHUs M CHCTeMa KOCBEHHBIX Xapakrepuctuk: OuxpomartHas (BO) u mepmanranatnas (I10)
OKHCJISIEMOCTH, XUMHUIecKoe rotpednenue kucioposa (XI1K), iBeTHOCTh, 3amax, IPUBKYCHI.

6. DKos0rMYecKas OLlEHKA COCTOSIHUS BOJHOM Cpelbl U BOJHBIX 00bEeKTOB

KonTtponb 3arps3HeHuss BOAHBIX OOBEKTOB M OXpaHa BOJA OT 3arpsi3HeHU.  BrusHue
3arpsi3HEHUN Ha XUMHUYECKUW cocTaB BOAkbl. [Ipoueccsl camoounieHus

4.3 ConepxxaHue y4eOHOro MaTrepuasa

4.3.1 Ilepeuyenn 1abopaTOpHBIX padoT

No | Ne paznena u Tembl HaunmenoBanue TpynoemkocTts (dacel) |Ouenou-aeie| Dopmupye-
/1 JTUCLUTITUHBI 71a60paTOPHBIX cpeiacTna MBbIE
pabort KOMIIETEH-
Bcero | Ilpakrtuuec- i
4acoB Kast
MOJrOTOBKA
1 XUMUYECKUI 1. Onpenenenue 1 1 Pacuersl 110 TIK-2

COCTAB MPUPOIHBIX | HOHOB Ca®’ dbopmynawm,

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

COCTaB BOJBI nonoB 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 O6paborka | I1K-3, TIK-6
MPUPOAHBIX BOJ | HBIX PE3YNIbTATOB H MOJTY9E€HHBIX
orpeeNeHus Kiacca JTAHHBIX,
aHAITM3UPYEMBIX BOJ 3aIoTHCHUE
[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. Onpenenenue 6 6 OTYeT IIK-3, IIK-6
MOKa3aTelu 00IIeH KECTKOCTH
KauyecTBa BOJIbI
2. Onpenenenue OTYeT
(’KECTKOCTb,
OKHUCJISIEMOCTH
OKUCIIIEMOCTb,
I[EIOYHOCTB). 3. Onpenenenue OTYeT
MI/IHepaJ'II/ISaHI/IH. MIEJIOYHOCTH
4.3.2 Ilepeyennb TeM (BOMPOCOB), BLIHOCHUMbIX HA CAMOCTOSAITEIbHOE H3YUeHHE
CaMOCTOSITE/IbHOI PadoThI CTYICHTOB
Ne Tema 3anaHue dopmupyemas NIaK
KOMIIETEHITHS
/T
NKmx2, OnpenensieT Kpyr
3a/1a4 B paMKax
IMK-2 =
XapakTepuCcTHKa IToaroToBKA K IIOCTaBJICHHOW LEJIN
KOMITOHEHTOB COCTaBa
o o BBITOTHEHHIO JIP HAy4YHOT'O MCCIIEI0BAaHUS B
IPAPOSTHBIX BOA. 0611aCTH SKOJIOTUH U
MPUPOIOTIOTB30BAHUS
UK Ompenenser k
MakpOKOMIIOHEHTHI, ARz p pyT
3a/1a4 B paMKax
OMOreHHbIE K-2 .
3TCMEHTEL [oaroroska k JIP MMOCTABIICHHOW LIEJH
MHKPOKOMIIOHEHTHI, HAyYHOTO MCCIICIOBAHUS B
OpraHHYeCcKoe 00J1aCTH KOJIOTHHU U
BEIIECCTBO MpUPOAOIIOJIB30BaAHUA
NKmk22 Onpenensier kpyr
3a/1a4 B paMKax
MK-2

PactBOpeHHBIE ra3bl.
KapGonaTHas cucrema

ITonroroska x JIP

IIOCTaBJIICHHOH 1IN
Hay4HOI'O UCCIIEOBaHUS B
00/1aCTH DKOJIOTHH U
MPUPOAOIIOIB30BAHUS




4.4 MeTtoanyeckue YKa3aHus M0 OPraHU3alMU CAMOCTOATEIbHOM padoThl CTY1€HTOB

CamocrosiTenpHas paboTa CTYyIEHTOB, CBSI3aHHASI C IMMOATOTOBKOW OTYETOB IO BBHITIOJHEHHBIM
1a00opaTOpHBIM paboTaM, 3aKpeIUICHHEM TEOPETHUECKOrO0 MaTepualia B BHJE PEIICHWH 3a7ad U
MOJITOTOBKE K KOJUIOKBHYMaM U YCTHOMY cOOECEeI0BaHHIO, TPOBOIUTCS BO BHEAYIUTOPHOE BpEMSI.

CrtpykTypa oTdeTa mo jadbopaTopHoi padoTe:

1. ens paboThI.
2. TeopeTnyeckas 4acTh.
3. BoimonHenue pacueTHbIX, rpadUyecKuX M KOHTPOJBHBIX 33/laHUN B COOTBETCTBUU C

METOJIMYECKUMH YKa3aHUSAMH K Kax 101 padorte.

4. Bb1Boz1 (Ha OCHOBE MOTYYEHHBIX PE3YJIBTATOB).

Metoanueckie peKOMEHAALNHU 10 BBIOJHEHHIO U 00pabOTKE IKCIEPUMEHTATBHBIX JaHHBIX
o KaxJoil J1abopaTopHOil paboTe ONMMCaHbl B METOAMUYECKUX PEKOMEHIAIMSX, MOJATrOTOBICHHBIX
npernojaBaTensiMu kadeapsl (cM. npuinoxkenus). [lpuMepsl peneHnst TUIOBBIX 3a/1a4 MPEICTaBICHbI
B PEKOMEHTyeMbIX YI€OHBIX TOCOOMIX U 3aJaUHUKAX.

V. YYEBHO-METOANYECKOE U UTH®OPMALINOHHOE OBECIIEYEHHUE
JUCHUIIJIMHBbI

OnexkTpoHHas WH(POPMAIMOHHO-00pa3oBaTeibHas CpeJa YyHHUBEpPCUTETa  OOecleYrBaeT
JIOCTYH K DJEKTPOHHBIM Y4YeOHBIM H3JAaHUSM M DJIEKTPOHHBIM 0O0pa3oBaTeNbHBIM pecypcam,
yKa3aHHBIM B paboueil mporpaMme TUCIUILTHHBL.

[Ipu ncnonp3zoBaHnu B 00pa3oBaTEILHOM IpOIIECcCe MEYATHBIX W3JaHUi OMOIMOTeUHbIN (HOHT
YKOMITJIEKTOBAH NEUaTHBIMH 3[aHUAMU U3 pacuera He MeHee 0,25 sKk3eMIuIsipa KaKa0ro U3 U3JaHui,
yKa3aHHBIX B paboueil mporpamMme AMCUUIUIMHBL, Ha OJHOTO OOydaromlerocs W3 4YHcia JIHIIL,
OJTHOBPEMEHHO OCBAMBAIOIIUX COOTBETCTBYIOIIYIO TUCIHUILIIHHY.

OOyuatonmess o0ecrieyeH JOCTYN K COBPEMEHHBIM MPO(eCCHOHATbHBIM 0a3aM JaHHBIX H
MH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.



8. YueOHO-MeTOAHUYeCKOEe H HHPOPMALIHOHHOE oOecneyeHHe JHCUHIIHHBI

a) OCHOBHas JIMTEpaTypa:

1.

2.

0)

Huxanopo A. M. I'miapoxumusi: yue0./u1s €Ty By30B, 00y4. no cneu. "['maposnorus” / A.
M. Hukanopos. - CII6. : ['mapomereonsaar, 2001. - 447 c.

HIneisep I'. M. I'uapoxumusi: yueb. nocodue : B 2 u. / I'. M. llIneisep. JI. A. Muneena ;
pei.: E. B. 3enunckas , B. A. Cranbmaxosa. - U3a-so UT'Y, 2014 - Y. 1.-2014. - 118 c.
Jpyros 10. C. AHanu3 3arps3HEHHOM BOJABI [DJIEKTPOHHBIH pecypc]: NpakTHYecKoe
PYKOBOJICTBO — 2-¢ M31. (371.). [Dnextponnslii pecype] / HO. C. Apyros, A. A. Poaun. -
J1eKTPOH.TeKCTOBbIe J1aH. - Mocksa : BUHOM. Jlabopatopus 3uanuid, 2015. - 681 c. : ui. -
DbC "Aiibykc". - Heorpanuy. goctyi. - ISBN 978-5-9963-2653-2 : b. 1.

JIONMOJIHUTEJIbHAsA JIMTEpaTypa:

. boukapes, Il. ®.I'mapoxumus pex Boctounoit CuOupu B CBSA3M CO CTPOUTEILCTBOM

THAPOY3JIOB: MaTepUasbl K KOH. 1Mo pa3BUTHIO MPOU3BOIUT. Ul Boct. Cubupu: (Mpkyrckoe
pernon.coseul.) / I1. @. boukapes ; Akan. Hayk CCCP, Boct.- Cub. ¢un.. Upkyrckuii roc.
yH-T. - UpkyTck : [0. u.], 1958. - 18 c.

XHUMHUsI IPUPOTHBIX BOJI U MPOMBILIIEHHBIX CTOKOB: METO/. YKa3. K jab.padotam / cocT. B. A.
CranbmaxoBa, E.A.JlatkoBa. - Upkyrck : U3n-Bo UT'Y, 2011. - 32 c.




1) 6a3bl JaHHBIX, HHPOPMAINIMOHHO-CIIPABOYHbIE H TOMCKOBbIE CHCTEMBbI
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-TEXHUYECKOE OBECIIEYEHUE JTUCIUITJIMHBbI

6.1 YueOHo-1200paTOpHOE 000py/A0BaHUE:
Kabuner Ne 3366 ocHameH o0OpyaoBaHHEM, KOMIUIEKTaMH IUIAKAaTOB, METOAMYECKUMHU

YKa3aHUSMH MTpeIHa3HAUCHHBIMH [ TPOBEACHUS JTAOOPATOPHBIX 3aHATHI.

Ne n/m HanmenoBanue KonuuectBo
1. HabGop peakTrBOB AJis aHAIKM3a BOJBI, IIITATUBEI KOKIOMY CTYACHTY
2. Mepnas nocyna (muneTku, OI0peTKH, MUITUHIPHI, KOJIObI) KOKJIOMY CTYACHTY
3. Hab6op xuMugeckoii mocyabl (KOJIObI, CTAKaHbI, THTJIIH ) 2
4. ®dotokonopumerp KOK-2 2
5. CrnekrpodoromeTp 2
6. pH-meTtp 2
7. Becsl ananuTuueckue 2
8. MydenbHas neusb 1
9. CymmunbHbIH mKad 1
10. Bonsnas Oans 1
1. DJIEKTPOTUTUTKH KaXJ0MY CTYJICHTY

VII.OGPA3OBATEJIBHBIE TEXHOJIOI'MHA

B mpouecce wu3ydeHHs AUCHUILIMHBI KCHOJB3YIOTCS TUCTAHIIMOHHAS W odvHas (opma
O0y4YeHHs, a TAKXKe TPAIUIMOHHBIC ¥ WHHOBAIMOHHBIC TEXHOJOTHH, aKTHBHBIC W WHTECPAKTHBHBIC
METOABl OOYYEHHS: TEXHOJIOTHS MPO(EeCCHOHATLHO-OPUCHTUPOBAHHOTO OOYdYeHUs, JICKIIHH,
OOBSICHUTEIIbHO-UILTIOCTPATHBHBIN METOJ C 3JIEMEHTaMH TIPOOJIEMHOTO W3JI0KEHHS, KOHTPOJIbHBIC H
nabopaTopHbIe PabOThI, KOJJIOKBUYMBI, pa300p KOHKPETHBIX CUTYyAIIHi.

VIII.OHEHOYHBIE MATEPUAJIBI IJISA TEKYIIEI'O KOHTPOJISA U
IMPOMEXYTOYHOM ATTECTAIIUH
Ouenounnie cpeacrsa (0OC):
8.1. OueHouHble CpeacTBa A BXOJHOTO KOHTPOJIS - HET.
8.2. HazHaueHne OLEHOYHBIX CPEJICTB TEKYIIEro KOHTPOJS - BBIIBUTH CHOPMUPOBAHHOCTD
cocTapisromux yacred komnerenuuii [1K-2. ®opmupyrorcs B coorBerctBuu ¢ JIHA yHuBepcurera B
BHJIC BBHITIOJIHEHHS JIAOOPATOPHBIX PAOOT ¥ OYOPMIICHHS OTUETOB.



ATTecTallMOHHOE MCIIBITaHUE N0 AUCHUILIMHE B (pOpMe 3K3aMeHa 00yJaromuecs IpoXoIsT B
COOTBETCTBUM C PAaCMCAHUEM CECCHM, B KOTOPOM YKa3bIBa€TCSi BPEMsI €ro IPOBEIEHUS, HOMEP
ayauTopuu, (opMa UCHBITaHUS, BpEMS M MECTO IpoBeaeHus: KoHcynpTanuu, @O npenogasarens.
VY TBep:KIeHHOE pacliCaHne pa3MeIIaeTcsl Ha MHPOPMAIIMOHHBIX CTEH/IAX, a TAKXKE Ha OPHUIIMATIHLHOM
caiite ¢akynpTeTa. Bompochl K 3K3aMeHaM COCTaBISIOTCS Ha OCHOBAaHHMM JIEHCTBYIOIIEH paboueit
IIPOrpaMMbl AUCLHUIIINHBI, U JOBOISATCS A0 CBEJIEHUS CTYIEHTOB HE MEHEE YeM 3a 2 HEIEeNH N0
Hayaia ceccuu. Pexomenayemblie popMbI TPOBEACHUS IK3aMEHA:

- ycTHOE colecetoBaHUeE TI0 y4eOHOMY MaTepuaty AUCIHUILTUHBL;

- TECTUPOBAHUE.

DK3aMEeHYIOIUH BIpaBe caM BbIOpaTh GOPMY ClIauM HK3aMeHa.

DK3aMEHAIMOHHBIE OWJIETHI COCTABISAIOTCS 1O YCTAHOBIEHHOM (hopMe B COOTBETCTBHH C
YTBEP)KJICHHBIMH Kaeapoi 5K3aMEHAllMOHHBIMU BOIPOCAMH, W YTBEPXKAAIOTCS 3aBEIyIOLIUM
kadenpoii exeronHo. B bunere comepxurcs He 6oee Tpex BOMpocoB, B Tecte — 30.

OrneHka 3a 3K3aMeH BBICTABIISIETCS NIPENOJABATENIEM B aTTECTALMOHHYIO BEAOMOCTh B CPOKH,
YCTAaHOBJICHHBIE pacHUcCaHUEM 7K3aMeHOB. OIlEHKa B 3a4€THYIO KHUXKKY BBICTAaBJIAETCS B JI€Hb
aTTECTALlMOHHOI'O UCIIBITAHUSI.

g mpoBeneHUs aTTeCTAllMOHHOIO MEpPONPHUATUS BEAYLIMM IpenogaBaTeNlb IOJIy4aeT B
JIEKaHaTe aTTeCTallMOHHbIE BeaoMocTu. [locine okoHYaHus HK3aMeHa IpenoaaBaTeb B TOT XKe J€Hb
craeT O(QOPMIICHHYIO BEIOMOCTb B JeKaHaT ¢akynabTera. [IpM  TpOBEAEHUH  YCTHOTO
aTTECTAllMOHHOTO HCIIBITAHUS B ayJUTOPUHU HE TOJHKHO HAXOIUThCA 00Jiee BOCBbMH O0YJalOUINXCs Ha
oJHOTO npenoaasarens. [Ipy mpoBeIeHUN YCTHOTO 9K3aMEHa CTYJCHT BBIOMPACT dK3aMEHAIMOHHBIH
Ouner B CiIydallHOM TOpsAJKe, 3aTeM Has3biBaeT (aMHIUIO, UMS, OTYECTBO U HOMEp
9K3aMEeHallMOHHOTO Owmiera. Bo Bpems arTecTallMOHHBIX MCIBITAaHUM OOy4arommecss MOTYT
II0JIb30BAThCA IPOrPaMMOM JHUCLHMIUIMHBI, a TaKKe C pPa3pelleHUs BEAYLIEro NpernojaBaTess
CIIPaBOYHOM M HOPMATUBHOM JMTEPATYPOM M HENPOIPAMMHUPYEMBIMHU KaIBKYIATOpaMHU. Bpewms
MOJITOTOBKH OTBETA IPH CAaye dK3aMeHa B YCTHOH (popme IOIKHO cOCTaBIATh HE MeHee 40 MUHYT
(o xenmaHUIO 00YYArOIIErocsi OTBET MOXKET OBITh TOCPOYHBIM), TecTa — 40 MuHyT. [Ipu moaroroske
K YCTHOMY 9K3aMEHY O0O0yJaroIuiics, KaK MPaBUIIO, BEJET 3aIKCH B JIMCTE YCTHOI'O OTBETA, KOTOPHIiA
3areM (MO OKOHYaHMM DJK3aMeHa) craercs mnpenogasarento. OOydyaromuics, WCIBITABIINHA
3aTpy/[IHEHUs] TPU TOJATOTOBKE K OTBETY IO BHIOpAaHHOMY MM OWJIETy, MMEET IMpaBO Ha BBIOOD
BTOpPOr0 OMJIeTa C COOTBETCTBYIOIIMM IPOJJICHUEM BPEMEHM Ha MOJATOTOBKY. IIpy OKOHYaTeIbHOM
OLICHUBAaHMM OTBETA OILIEHKA CHI)KaeTCs Ha oAuH Oayul. Beinaua Tperbero Oumiera He pasperiaeTcs.
Ecnu oOyuaromuiics siBUJICS Ha 9K3aMEH, M, B3sIB OMJIET, OTKA3aJICs OT MPOXOXKACHUS aTTECTAllUU B
CBSI3M C HENOJIOTOBJIIEHHOCTBbIO, TO B AaTTECTAlMOHHON BEIOMOCTH €MY BBICTABIIAETCS OLICHKA
«HEYOBJIETBOPUTEIILHOY.

Hapymenne AuCIUIUIMHBI, CHHCHIBAaHHE, WCIOJIb30BAaHHE OOYUYAIOIIMMUCS HEpa3pelIeHHBIX
MEYaTHBIX U PYKOMHMCHBIX MaTepHAJIOB, MOOMIJIBHBIX Tele(OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTHX BUAOB JMYHONH KOMMYHHKAIIHOHHON M KOMIIBIOTEPHON TEXHUKH
BO BpeMs aTTeCTAllMOHHBIX HCIBITAaHUI 3ampenieHo. B cimyuyae HapymeHHs 3TOro TpeOoBaHUS,
npernojiaBaTeNb 00s3aH yAIUTh OOYYaloLIerocs M3 ayauTOPUM M IPOCTAaBUTh €MY B BEIOMOCTH
onieHKy «HeyaoBneTBOpUTEIBHOY.

DK3aMeHaTOpy MPEeAOCTABISAETCS MPaBO 3a/1aBaTh OOYUYAIOIIMMCS JIOTIOJTHUTEIbHBIE BOTIPOCHI
B paMKax IporpaMMbl AMCHMIUIMHBI TEKYILIErO0 CEMECTpa, a TaKXKe, MOMHMO TEOPETHYECKHX
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BOIIPOCOB, [aBaTh 3aJa4d, KOTOPbIC U3Y4YAJIUCh HA 3aHATUAX. BBICTaBICHHE OLIEHOK, MOIYYEHHBIX
IIpU IOABEACHUM PE3YJIbTATOB IPOMEXKYTOYHOW AaTTECTAllMM, B ATTECTALMOHHYIO BEIOMOCTH H
3a4eTHYI0 KHIKKY TNPOBOIMTCS B HPUCYTCTBUHM camoro oOyuatomierocs. I[IpemomaBarens HeceT
IIEPCOHAIIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOUHOCTh BHECEHHUS 3alIUCEH O pe3ysbTaTax
MIPOMEKYTOUHOM aTTECTAllMM B aTTECTAllMOHHYIO BEAOMOCTh M B 3aueTHbIE KHIDKKUA. OOyyaromuecs
HMMEIOT IIPAaBO Ha Iepecaady pe3yJbTaToB OCBOCHUS UMH JIUCLUILINH.

MHBanuapl 1 1una ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbsl, MOT'YT CAAaBaTh SK3aMEHBI B
MEXCECCHOHHBIN NEeproJl B CPOKHU, YCTAHOBJICHHbIE MHINBUIYaJIbHBIM yUYE€OHBIM IJIAaHOM. VIHBaIH/IbI
U JIMDA C OrPaHUYCHHBIMM BO3MOXKHOCTSIMU  370pOBbs, MMEIOIIUE HAPYIICHHUS OIIOPHO-
ABUTAaTEIILHOIO alapara, IOIYCKAlOTCs Ha aTTeCTAllMOHHBIE WCIBITAHUS B CONPOBOXKICHUU

ACCUCTCHTOB COIMPOBOXIAKOIINX.

IIpumepHBbIii epevYeHb BOMPOCOB K IK3aMeHYy 1o Aucuunianue «l'aapoxumMusn)

l.I'mppoxumust kak Hayka. Kpatkuii ucropuyeckuii odepk. COBPEMEHHOE COCTOSIHUE U
3a/lauy TUAPOXUMUYECKUX UCCIIeI0BAaHUM.

2. Teopernueckue OCHOBBI TUAPOXUMUHU. CTpOEHHUE MOJEKYJIbl 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. IlpuponHass BOoJa Kak MHOTOKOMIIOHEHTHBIM pacTBOp. KOHIIEHTpaius pacTBOpOB M
CIOCOOBI €€ BBIPAKECHUSI.

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

7. KapOoHaTHasi cuctemMa B TOBEPXHOCTHBIX BOJIaX, CBSA3b C OMOTHYECKUMHU (TPOAYKLIHOHHO-
JECTPYKIIMOHHBIMU) TPOLIECCAMHU.

8. BUIbI )KECTKOCTH BOEL.

9. Heoprannyeckue BeniecTBa B IPUPOAHBIX BOJAX.

10. Ta30BBIf cOCTaB TPHUPOAHBIX BOJA, aOHOTHYECKHE U OWOoTHYECKHE (HAKTOPHI
dhopmupoBaHwUS.

11. buoreHHble U OpraHMYECKHE BEMIECTBA MPUPOIHBIX BOJI.

12. MUKpOKOMIIOHEHTHI M UX 3HAYCHHUSI.

13. O6mwme u cyMMapHbI€ TIOKa3aTeld KauecTBa BOJIbI.

14. Opranonentuyeckre mokazaTean KauecTBa BOJI.

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

16. PacTBOpeHHBIN KUCTOPO B BOJIE.

17. Tloka3zaTenu OKHCIIEMOCTH BObI (TepMaHTaHaTHas U ouxpomatHas - XI1K).

18. buoxumuyeckoe norpednenue kucimopora (bITKS, BITKm).

19. Knaccudukanusi mpupoIHBIX BOJI.

20. Kiaccel kauecTBa BOJI.

21. 'mppoxumudeckas cheMka. [ mapoxumMudeckrne HaO M eHUS.

22. ®uszndecKue OCHOBBI THIPOJIOTHUECKUX IMpolieccoB. DyHaaMeHTaIbHBIE 3aKOHBI (PU3HKH
Y UX HCIOJIb30BaHUE IIPU NU3YYEHUU BOJAHBIX OOBEKTOB.

23. CtpyKkTypa BOJHOTO OaiaHca.



24.

TerutoBoii 0amanc Bogoema.

25. banaHc copepKaniuxcsi B BOJIE BEIIECTB.

26. 'uppoxuMHuYecKue noKazaTeiyu KauecTBa BOIbI.

27. I'nApOXUMHUUYECKUN PEXUM BOJJOEMOB.

28. ®opMHpOBaHUE XMMHUYECKOTO COCTaBa MPUPOAHBIX BoA. IIpupoansie paktopsl. Pusuko-
reorpaguueckue

daxTopsl. ['eonornueckue hakropel. buo-nornueckue Gpakropsl

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

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

MPOUCXOXKACHHEe U (OPMUPOBAHHE COCTaBa aTMOC(EpPHBIX OcCaakoB). M3MEHEHHE XHUMHYECKOTO

cocTaBa aTMOC(bepHBIX 0CaJIKOB I10/J] HGfICTBHeM AHTPOIIOTCHHOI'O BJIUSAHUA.

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

Knaccudukanus pek.
MopdomeTrprudeckne XapaKTepUCTUKH OacceifHa pek.

. Mopdornorus u mopdomerpus pexu.

Peka u peunas cerp. Jlonmuna u pycno pexu. [IpogonbHbIi mpodmiib peku.
[Iutanue pek.
Bopnblii 6anmaHc pexu.
Boanslii pexxum pek.
a3l BOAHOTO pexuMa pek. I1osoBoase, maBoaKU, MEKEHB.
I'uppoxumudeckuid pexxuM pek  (popMHpOBaHHE XHUMHUYECKOTO COCTaBa BOJA Ha

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

THUIPOXUMHUYECKUI pEXXHUM IVIaBHBIX HUOHOB U T.1.).

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

M3MeneHne XMuMHYECKOTO COCTaBa BOJ PCK IO I[GﬁCTBHGM AHTPOIIOTCHHOI'O BJIUSAHUA.

. IIpouieccel, mpoTekaromue Ipyu caMOOYMCTKH BOJ PEK.

I'mapoxumMudeckuil pexxum o3ep.

Tumsl 03ep.

Mopdomnorust u MoppoMeTpust 03ep.

I'ppoxumust OK€aHMYECKUX BOJ.

Knaccudukanus noa3eMHbIX BOJI.
I'mapoxumMudecKkuil pekuM IPyHTOBBIX BOJ.
[IpakTnyeckoe 3HaUEHUE U OXpaHa MOA3EMHBIX BOJI.
ApTE3uaHCKUE U MIOJ3EMHBIE BOJBI.

OBTpoUKaIKs BOJOEMOB.

. 'mapoxumus BOIOXpaHUIIUILL.

OCO0eHHOCTH XUMUYECKOTO COCTaBa OJ3EMHBIX BOA. [ pyHTOBBIE BOJIBI.
N3meHeHne kauecTBa IPyHTOBBIX O[] I€HCTBUEM aHTPOIIOTEHHOI'O BIUSHUS.

Hanopubie (apre3manckue) Boabl. 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/ JEHCTBIEM aHTPOIIOTEHHBIX (DaKTOPOB U TIPOIECCOB.

56.

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

COCTaBa IMoJI ACUCTBUEM aHTPOIIOT€HHBIX (PAKTOPOB H MPOIECCOB.



57. 30HanNBHOCTH TPYHTOBBIX M HANOPHBIX BOJ. l3MeHeHue npuUpOgHON 30HAIBHOCTH
XMMHAYECKOT0 COCTaBa Mo/l ICHCTBHEM aHTPOIIOTEHHBIX (DAaKTOPOB U MPOIIECCOB.

58. O6uue npencTaBaeHs 0 METOIaX XMMHUYECKOTO aHaJIM3a MPUPOIHBIX BOJI.

59. Ananmu3 Box B naboparopuu. CokpamieHHbIH aHanu3. [loMHBIA XMMHUYECKHH aHaIIU3.
CrennanbHbI XUMUYECKUH aHAIN3.

60. DJIEKTPOXUMUYECKUE aHATIN3A IPUPOAHBIX BOJ.

61. OnTuueckue METObI aHAJIU3a IPUPOJHBIX BOJ.

62. Xpomarorpaguueckue METO/IbI OTIPEIEIEHUSI COCTaBa MPUPOIHBIX BOJI.

63. Buzbl BOIONOIB30BaHUS.

64. DkcrepTU3a KauecTBa U 0€30MacCHOCTH MUTHEBBIX BO/I.

65. OneHka KauecTBa BOJbI U TEXHUYECKUX U UPPHUTAIIMOHHBIX IEJIeH.

66. KauecTBO BOIBI 11 X03AMCTBEHHO-IIUTLEBLIX IIEIEH.

67. l'uapoxuMudeckre Ucciae0BaHus Ha BOAHBIX 00bEKTax.

68. IIpoBeieHne rUAPOXUMHUECKUX PAOOT y BOJHOTO OOBEKTA.

69. TexHuka 06€30MaCHOCTH TP BBHITOJTHEHUU THIPOXUMHUECKUX PadoT.

70. Bubl HaOTIOCHMI 32 KQUeCTBOM IMOBEPXHOCTHBIX BOJI.

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

72. MOHUTOPHUHI 3arpsi3HEHUs] BOJHBIX OOBEKTOB M OXpaHa MOBEPXHOCTHBIX BOJ OT
3arps3HEHUsI.

73. OCHOBHBIE BU/JIbI 3arpsI3HEHUS IPUPOIHBIX BOJI.

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

75. HopMupoBanue kauecTBa BOJI.

76. DKOJIOro - TOKCUKOJIOTHYecKas XapaKTepUCTHKa coequHeHuit dpocdopa.

77. DKOJIOro - TOKCUKOJIOTUYeCcKast XapaKTEPUCTHKA COSTUHEHUN CepBl.

78. DKOJIOTO - TOKCUKOJIOITMUECKasl XapaKTEPUCTHKA PaJHOHYKIHIOB.

79. DKOJIOTO - TOKCUKOJIOTMUYECKasl XapaKTEPUCTHKA HUTPATOB U HUTPUTOB.

80. DKoJ0r0 - TOKCHKOJIOTHYECKas XapakrepucTrka Tshkenbix metauioB (Fe, Ni, Cr, Ag, Cu,
Cd, Hg, Pb).

81. DKOJIOT0 - TOKCUKOJIOTHUYECKAsl XapaKTEPUCTHKA COEAMHEHUH XJI0pa.

82. DKOJIOT0 - TOKCUKOJIOTHYECKask XapaKTepUCTUKA (heHoIa.

83. DKOJIOr0 - TOKCUKOJIOTHYECKAsl XapaKTEPUCTHKA CTOMKHUX OPTraHUYECKUX COEINHEHUM.

84. DKoJIOro - TOKCHUKOJOTMYECKas XapaKTEpUCTUKAa CHHTETUYECKMX ITOBEPXHOCTHO-
akTuBHBIX BemiecTB (CITAB).

85. DKOJIOT0 - TOKCUKOJIOTUYECKAsl XapaKTepUCTUKA HEPTETIPOYKTOB.

86. DKOJIOT0 - TOKCUKOJIOTUYECKAs! XapaKTepUCTUKA COEIMHEHNH a30Ta.

87. DKOJIOTO - TOKCUKOJIOTUYECKAsl XapaKTepPUCTHKA KapOOHMIIBHBIX COCTUHEHUH.

88. Oxpana BoJ OT 3arpsizHeHHs. [ HapoXuMus Ha ciTy’KO€ MOHUTOPHHTA OXPaHbI BOJ.

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

90. Dkonoruyeckue KaracTpodbl. AHAIN3 MPUYMH COBPEMEHHBIX KPYIHBIX HKOJOTHUECKUX

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

Dk3aMeH sBisgeTcss (GOpMO OLIEHKU KauecTBa OCBOCHMS OOyYaroIIUMHCS 00pa30BaTEbHOM
porpamMMbl O pazzaenam AuciUIuinHbl. [lo pesyiabTaram sK3aMeHa o0ydyaromeMycs BBICTABISETCS
OLIEHKA «OTIMYHOY, «XOPOILIOY, KYAOBIETBOPUTEIBHO» HIIN «HEYOBICTBOPUTEIHHON.

Dk3aMeH mpoBoguTcs B ¢dopMe ompoca Mo Ouieram. OK3aMEHAIIMOHHBIC OWIIETHI
YTBEP)KJAIOTCSl Ha 3acelaHuM Kadeapbl M TOANUCHIBAIOTCS 3aBeyroumuM Kadeapoil. B Ounere
coZiepKaTcsl JiBa WJIM TPH BOINpOca/3ajadd. DK3aMeH IPOBOAUTCS B TEPHOJA 3K3aMEHALMOHHOM
Ceccuu, MPEAyCMOTPEHHOM Y4eOHBIM IUIAHOM. DK3aMEH HAuMHAEeTCS B YKAa3aHHOE B PaclUCaHUH
BpeMs U MPOBOAMTCS B OTBEACHHOM ISl 3TOTO ayAUTOPHH, YKa3aHHOM B pacIMCaHUU.

Kputepun omeHku oTBeTa, KOTOpble MpPEACTAaBICHBI B Tabmuie, a Takxke (opma ero
MIPOBE/ICHUST JOBOJATCS 10 CBeACHMs OOydyaromMXcsl 0 Hadaja 3K3aMeHa. Pe3ynmpTar sKk3aMeHa
OOBSIBIISIETCS] HEMIOCPEIICTBEHHO TTOCJIE €T0 CAAa4YH, 3aT€M BBICTABIISETCS B 3aU€THO-3K3aMEHAIMOHHYIO

BEJIOMOCTb Y 3a4E€THYIO KHUXKKY.

[IIxana Kputepuu onenuBanust
Orenka 5 (OTIMYHO) - CTYZICHT TIOJIHO YCBOMJI y4eOHBIN MaTepual;
- IOKa3bIBAET 3HAHNE OCHOBHBIX MOHATUH AUCIUTUINHBI, TPAMOTHO
MOJIb3YyeTCs
TEPMUHOJIOTUEN;

- MPOSIBIIIET YMEHUE aHATM3UPOBATh U 000011aTh HHPOPMAIIUIO, HABBIKU
CBSI3HOTO OMMCAHUS SIBJICHUN U MPOLIECCOB;

- IEMOHCTPUPYET YMEHUE U3J1araTh MaTepua B ONpeIeIeHHOM
JIOTUYECKOU

MOCJIEI0BATEIBHOCTH;

- MIOKa3bIBAET YMEHUE WLTIOCTPUPOBATH TEOPETUUECKHUE MOJTOKECHUS
KOHKPETHBIMU MTPUMEpPaMU;

- IEMOHCTPUPYET c(hOPMUPOBAHHOCTD U YCTOMUMBOCTh 3HAHUH, YMEHUH U
HaBBIKOB;

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

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

MMEET MECTO OJIMH U3 HEIOCTATKOB:

- B YCBOCHHMH y4eOHOr0 MaTepualia JIOMyIIeHbl TPoOesbl, He UCKA3UBIIIHE
coJiepKaHUE OTBETA;

- B M3JIO)KEHUM MaTepHaja JOMyIIeHbl HE3HAYUTEIbHbIE HETOUHOCTH

Onenka 3 - 3HaHHWE OCHOBHOT'O MTPOTPaMMHOT0 MaTepualia B MUHUMAJIbHOM 00beMe,
(YIOBIIETBOPUTEIILHO) MOTPENTHOCTH HEMPUHIMITHATBHOTO XapakTepa B OTBETE Ha IK3aMCHE:
HEIIOJIHO
WJIH HETIOCIIEA0BATEIILHO PACKPBITO COJIEPYKAHKME MaTepHaia, HO MOKa3aHO
oO1iee

MMOHUMAaHHE BOIIPOCOB;

- IMEJIUCh 3aTPYAHCHUS WIH JIOMYIICHBI OITUOKHU B OMPEICTICHIH
MMOHSTHH,

WCII0Ib30BaHUH TEPMUHOJIOTUH, ONUCAHUH SIBJICHUI U MPOIECCOB,
HCIIpaBJICHHBIE

MIOCJI€ HABOJAIIUX BOIIPOCOB;

- BBISIBJICHA HEJIOCTATOYHAsI CPOPMUPOBAHHOCTH 3HAHUM, YMEHUHN U
HaBEIKOB,
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CTYJEHT HE MOET NPUMEHUTH TEOPHIO B HOBOW CUTYallUH

Onenka 2 - Ipo0eIIbl B 3HAHMUSIX OCHOBHOTI'O ITPOI'PAMMHOI0 MaTepuaia,
(HEY/1I0BJIETBOPUTENBLHO) | IPUHIIUITHAIIbHbBIE

OIMOKHK IIPH OTBETE HA BOMPOCHI;

- 0OHapY)KEHO He3HAHHWE WJIM HelTOHWMaHue 0oJiblliel uiu Haubomee
BaKHOM

4yacTu yyeOHOro marepualia;

- JIONYLICHbI OIIMOKHU B ONPEACICHUN MOHATUH, IPU UCIIOIL30BaHUH
TEPMHUHOJIOTHH, B OITUCAHUHU SIBJIEHUHN U IIPOLIECCOB, KOTOPbIE HE
MCIIPABJICHbI

110CJI€ HECKOJIBKMUX HABOSILIKAX BOIPOCOB;

- He ¢hOpPMUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIIHE
3HAHMSI,

YMEHHSI U HaBbIKH

[Iporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC BO no HampaBieHHUro
nojarotoBku 05.03.06 «Dk0JI0rUs ¥ NPUPOJIONOIIHL30BAHUEY

PazpaGorumnk: noueHT kadeapsl o01IeH U HeOpranuyecko xumMuu, K.x.H. E.A.JlaTkoBa

[Iporpamma coctaBieHa B cooTBeTCTBMM ¢ TpeboBanusmMu PI'OC BO no nHanpabieHuio
noarotoku 05.03.06 DkoJorust U NPUPOIOIIONB30BAHMUSL.
[Iporpamma paccMoTpeHa Ha 3ace/laHHH ?eﬂpbl

«ﬂ» VA ZOZZ r. IlpotokonNe O

Oulel 1 HEOPraHUYECKOH XUMHUHU

3aB. kadenpoit 1.X.H., mpodeccop AJO.CadponoB

Hacmosuyas npocpamma, ne moxcem Obimul gocnpouzsedena Hu 6 Kakou gopme 03

npPeosapuUmMeIbHO20 NUCLMEHHO20 PA3PEUeHUsl Kageopsi-pazpabomyurkd Npoepammel.




JIMCT corjiacoBaHus, JONOJHEHUH U H3MEeHEeHu
Ha 2023/2024 yuyeOHbIii roa

W3menenuii B paboueli mporpamme aAucuurinHbl Ha 2023/2024 yueOHbI TO HET.

Jlexan reorpaduyeckoro (akyabTeTe Bonormkuna C.K.




JIMeT coryiacoBaHHs, JOMOJTHEHHH U H3MeHeHH
B paGo4yio nporpaMmmy AHCHHILIHHEI
Ha 2024/2025 y4eOHBIN roj

1. BHecTy u3MeHeHus:
1) mammenoBanue 1.8.1 «Oyenounvie cpedcmsea (OC)» H3M0XKUTH B HOBOM
penakuuu — « Oyenounvie mamepuansi (OM)
2) HauMeHOBaHUe « OyeHouHble cpedcmaa Ollsl 6X00H020 KOHMPOJIA» U3II0KUTh
B HOBO# pefakuuy - « OyenouHvle mamepuansl 0 6X00H020 KOHMPOLAY
3) maumeHoBaHMe « OQyeHOUHblEe cpedCmBa MeKYUe20 KOHmMpOoasy U3JI0XKHUTH B

HOBOH peaaKnuy - ((OZ{QHOLIHble mamepudilol meKyujeco KOHmpOoia»

2. BHecTu HONOIHEHUA:

1) JToGasuTs B 11.6.2 ITporpammMHoe obecrieuerne cepliky Ha peectp 110 Ha 2024
r. - https://isu.ru/export/sites/isu/ru/employee/license/.galleries/docs/Reestr-
PO-all-2024 .xlsx

ik

JlexaHn reorpadudeckoro ¢pakyiapTeTa ' % ; Bomorxusa C.K.



JInCT corsiacoBaHHsl, JONMOJTHEHHH H H3MEHEeHHH
Ha 2025/2026 yueOubIii rog

H3menenuii B paboyeil nporpamme qucuuruinasl Ha 2025/2026 yueOHEIA Tof HeT.

: Bomorxuna C.K.

Jexan reorpadudeckoro hakynpTera -




JIMCT coriacoBaHusi, JONMOJHEHUH U U3MEHEHUM
Ha 2026/2027 yyeOHbIi rojg

W3menenuit B paboueit mporpamme aucuuiuinabl Ha 2026/2027 yueOHbIi TO HET.

Jekan reorpaguueckoro (axkyibTeTa |:




