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1 desn v 3a1auM U3yYeHUs TUCHMILUIMHBI (MOLYJIA).
1.1 llean ocBOeHUS TUCHUILIHHDI.

O3HakOMJICHHE CTYACHTOB C TEOPETHYECKUMU OCHOBAMH THAPOXMUMHH, OBJAJICHUE
MPAKTUYECKUMH HaBBIKAMU JUISI CAMOCTOSATEIBHBIX PAa0OT B 00JIACTH XMMHYECKOTO aHaIn3a
MPUPOJIHBIX BOJ M OIEHKH SKOJOTHMYECKOTO COCTOSIHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
BOJIOEMOB

1.2 3agauyu AUCHUILIMHEL.
— PacKpBITh TEOPETUUECKUE U METOJIOJIOTHYECKHUE OCHOBBI TUCIUTLIIUHBI;

- M3Y4UTh (U3MYECKHe, XMMUYECKHE U OMOJIOTMYECKHE NPOIECChl, MPOTEKAIOIIUE B
MPUPOJIHBIX BOJAX;

— U3y4YHTh (HaKTOPBI (POPMUPOBAHUSA XMMUYECKOTO COCTaBa TOBEPXHOCTHBIX BOJ CYIIIH,

— copmupoBaTh 3HaHHSI 00 OCOOEHHOCTSIX XMMHUYECKOTO COCTaBa M T'MJIPOXUMHUYECKOIO
pekuMa aTMOC(EpHBIX 0CAAKOB, PEYHBIX, 03€PHBIX, BOJIOXPAHMWINIIHBIX U MMOI3EMHBIX BO/;

— IpOoaHAIM3UPOBATH MPOOIEMBbI BOJAHBIX PECYPCOB;

— IPOBOJIUTH QHAJINW3 U OLEHKY KOJUYECTBEHHBIX U KAUECTBEHHBIX M3MEHEHUN BOIHBIX
pecypcoB.

1.3 MecTo gucuumuInHbl (MOIYJis) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMBbl.

JucumiuimHa «XHUMUSI TPECHBIX BOJ» OTHOCUTCS K BapUATHBHOW YacTH JUCIMIUIHH
y4eOHOro TUTaHa TOJATrOTOBKM OakanaBpoB 1o HampasicHuio 35.03.08. BomHbie Omopecypchl u
aKBaKyJIbTypa.

N3yuenne Moayield TUCHMIUIMHBI « XMMHsI IPECHBIX BOJ» PACIIAPSET 3HAHUS CTYICHTOB
B 00JIACTH XUMHH U CIIOCOOCTBYET (DOPMUPOBAHHIO MPO(HECCHOHAIBLHBIX KOMICTCHIUI. 3HAHHMS,
IMMOJIYYCHHBIC B MPOLECCE HU3YUYCHHA JHUCHUITIMHBI «XuMus INPpECHLBIX BOI», B I[aJ’II:HefIHIeM
UCTIOJIB3YIOTCS B HAYYHOU PabOTe M MPH MOJATOTOBKE BHIMTYCKHOW KBaTH()HUKAIIMOHHOMN paboThI.

1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJbTATOB O0y4YeHHS] IO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBblI.

W3ydeHne naHHOW Y4eOHON AMCIMILIMHBI HAIMPABJICHO Ha (HOPMHpPOBAHUE y OOYUAFOIIMXCS

OOLIEKYNbTYpHBIX,  OOmEeNpo(ecCHOHANBHBIX M MPO(eCCHOHANBHBIX  KOMIIETEHIUH
(OK/OITK/TIK).
Ne Miexc Conepanie B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIIMHBI
. oOy4aromuecs: JOIKHbI
[ | KOMIET | KOMIETCHINH (v eé
o | eHmwm YacTH) 3HAThH yMeTh BJIAJIETh
1. | OK-7 CnocoOHOCTh K | OCHOBHBIC CaMOCTOSATEIHHO CITOCOOHOCTBIO
CcaMOOpraHu3ayu U | NOHATHUA paboraTh c | paboTartb
€aM000pa30BaHHUIO JIACITUILIAHEI JIUTEepaTypHBIMU COIJIacHO
HCTOYHHKAMH. WHCTPYKITUH,
MPUHIIUIIAMHA
CHUCTEMHOTO
MBIIIIEHUS
2. | [IK-1 CIIOCOOHOCTH BBITIOJIHATH HaBBIKAaMH
y4acTBOBaTh B OIIEHKE | OCHOBHBIC AHAJIUTHYECKHE XUMHYECKOTO
PBIOOX03HCTBEHHOTO COBPEMEHHBIE MPOLIETYPHI U | DKCIIEPUMEHTA,
3HAYEHUS U | METOMBI pacyeTsl 10 | OCHOBHBIMH
HKOJIOTHYECKOTO aHagm3a pe3yiibTaTamMm METOIaMH
COCTOSTHHS MPUPOJHBIX | | aHAIU3a, MOJIYy4CHUsI U




Ne B pe3ynbrate n3ydyeHus: yaeOHON AUCIUTUIMHBI

Nunekc Conepxanue
. 00ydJaronecs J0JKHbI
[ | KOMIET | KOMmeTeHIH (vm e€
o | cHIMHA 9JacTH) 3HATH yMeTh BJa/IeTh
€CTECTBEHHBIX U | UCKYCCTBEHHBIX | IIPOM3BOJUTH  HUX | 00pabOTKU
UCKYCCTBEHHBIX BOJI CTaTUCTHYECKYIO pe3yJIbTaToB
BOJIOEMOB 00paboTKy; aHaIn3a,
UHTEPIPETHPOBATh | HABBIKAMHU
pe3yJIbTaThl BbIOOpa
aHanm3a METOIOB U
CpEICTB
peLeHHs
3aaq
UCCIICIOBaHHS

2. CTpyKTYypa U cofep:KaHMe JUCHMILIHHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCIHMILIMHBI 110 BUIaM padoT.
Obmas Tpyno€MKOCTh TUCHUIUIMHBI cOCTaBisgeT 2 3ad.ed. (72 daca), UX pacnpeesieHue

10 BUZaM paboT MPEACTaBICHO B TaOIHIIe

(052 cmyoenmos ODO).
Bun yuebnoit paboTsl Bcero CemecTtpbl
4acoB (dachr)

3

AyauTopHBIe 3aHSTHS (BCEro) 56,2 | 56,2

B Tom uncie:

3aHsATHS JEKIIMOHHOTO TUTIA 18 18

3aHsATHUSI CEMUHAPCKOTr0 TUIA (CEMUHAPBI, IPAKTUYECKHE

3aHATHS)

JlaboparopHbIe 3aHATHS 36 36

HKP 0,2 0,2

KCP 2 2

CamocrosiTesibHas padora (Bcero) 15,8 | 15,8

B ToMm uucne:

[TpopaboTka yaeOHOro (TEOPEeTHYECKOro) MaTepuaa 5,8 5,8

BrimonHeHne MHIMBU YA IbHBIX 3aaHU (TTOJTOTOBKA

COO00I1IeHNH, Tpe3eHTaIni)

Pedepat

[ToaroToBka K TEKynieMy KOHTPOJIO 10 10

IIpomexyTouHas arrecTauuu (3a4er)

OO0m1as TpyA0€MKOCTh yac 72 72

3ad. exl. 2 2

2.2 CTpyKTypa AUCHUILIMHBI:

Pacrnipenenenrie Bu10B yueOHOM paOOThI U UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUILIAHBL.
Pasens! (TeMbI) AMCHIUIUIMHEL, H3ydaeMble B 3 cemectpe (ounas ¢hopma)

Ne HammenoBanue pa3nenos(Tem)

KoimuecTBo yacoB

Bcero
pabora

AynutopHas

Bueaynut
opHas
pabora




J | 113 JIP | CPC
1 2 3 4 5 6 7
1 CocTaB mpupoHBIX BOI U (GaKTOPHI, €ro 58| 2 3.8
OTIPEIEIISIONIHE
2. |XapakTepucCTHKa COCTaBa MPUPOIHBIX BOJ 34 | 4 28 2
3.  [Imapoxumus aTMOCHEPHBIX OCATKOB 4 2 2
4. |I'mapoxumusi pek 4 2 2
5. |'mppoxumus o3ep U UCKYCCTBEHHBIX BOJOEMOB 4 2 2
6. Oco0EHHOCTH XMMHUYECKOTO COCTAaBa ITOA3EMHBIX BOJ 4 2 2
l'unpoxumMuveckre  UCCIECNOBaHWS  HA  BOJHBIX
7. |oobektax. KoHTpombp 3a 3arpsisHeHmeM BoaHbIX| 14 | 4 8 2
00BEKTOB.
HUmoeco no oucyuniune: 69,8 | 18 36 15,8

[Tpumeuanue: JI — nexumm, [13 — mpakTudeckue 3ansTus / cemuHapslJIP — maGopartopHbie
sansitusi, CPC — camocrositenbHas paboTa CTy/IeHTa

2.3 Coaepxxanue pa3aesoB (TeM)IHMCHUTLIMHBI:
2.3.1 3anaTHA JeKIINOHHOTO THIIA.

®opma
Ne Hamverosare Conepxanue pazaena(TeMbl) TEKYIIETo
paznena(TeMbl)
KOHTPOJIS
1 2 3 4
1. |Cocra mpupoassix|[IpenmMer u 3amaun rugpoxumuu. CIOKHOCTB Kp

BOA W (akTOphl, erolcocTaBa BOJ. llepBOMCTOYHMKM coOCTaBa BOJI.

onpeaesIoNnue YcnoBus GopMUpOBaHUS COCTaBa MPUPOTHBIX BOJ.
Knaccudukanus cocraBa npupoAHbIX BOJ.

2. |XapakTepucTuka PactBopennsie  razel.  HMoHbl  BOJOpOJa W JLp., Kp.

COCTaBa IPUPOJIHBIX |OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHLINA.

BOJ I'maBHble koMmmoHeHThl. KapOonaTHas cucrtema.
Opranudeckoe BeniecTBO. BHOTeHHBIE 3JIEMEHTHI.
MukposnemMeHTbI(CTaOuIbHbIE  MHKPOAJIEMEHTHI.
EctectBennble paaMoOaKTHBHbIE AIIEMEHTHI.
HckyccTBeHHast paAilOaKTUBHOCTD U 3arPsI3HEHUE)

3. [Tmmpoxumus XUMHYECKUH  CcOCTaB  aTMOC(HEpPHBIX  OCAJKOB. b
aTMOC(EepHBIX [Ipoucxoxaenne W OPMHPOBAaHUE  COCTaBa

0CaJIKOB aTMOC(EPHBIX OCATKOB.

4. I'mapoxumusi pek @opMUpOBaHHME XHMHYECKOTO COCTaBa BOJ Ha b
BozocOope. Ob6mue 3aKOHOMEPHOCTH
(bopMHUpPOBaHHS XUMUYECKOTO COCTaBa PEYHBIX BOI.
HeonHOpoAHOCTP XMMHYECKOIO COCTaBa BOJbI B
pekax. CTOK paCTBOPEHHBIX BEILECTB.

5. [I'mapoxumus o3ep u|XMMHYECKUH COCTaB  BOJA  IPECHBIX  O3€p. b

HCKYCCTBEHHBIX XUMUYECKUI COCTaB BOJ COJIOHOBATBHIX U COJISIHBIX

BOJIOEMOB 03ep. XMMUYECKHI COCTaB BOJ BOJOXPAHUIJINILL.

6. |OcobGeHHOCTH I'pyntoBbie Boasl. HanopHbie(apTe3nanckue BOAbI). b

XUMHYECKOTO MuHepanbHbIe BOABI.

cocTaBa IOA3EMHBIX

BOJ

7. 'mppoxumuueckue |Opranuzanusi paboT 1o  HaOMIOJNEHUIO  3a JLp.

UCCIIEIOBaHM HA|COCTOSIHUEM ITOBEPXHOCTHBIX BOJ cylid. M3yueHue

BOJHBIX  OOBEKTaxX.|mpOIEeCCOB 3BTpOUKAITIH. IIpoBenenue




KonTpo:s 3a|[TUAPOXUMHUECKUX PabOT. ICTOUHUKYU MOCTYIUICHUS

3arpsiI3HEHUEM 3arpsA3HSIOIMX BEUIECTB B  BOJAHBIE OOBEKTHI.

BOJIHBIX O0OBEKTOB.  [MeTO/bl OYUCTKH CTOYHBIX BOJ MPOMBIIIJICHHOCTH.
Onenka 3arpsI3HEHHOCTH BOJIOEMOB.
CamoouniieHue BOJIOEMOB. MonuTopuHr
IIPUPOAHBIX BOJ.

2.3.2 3ansATHS CEMHUHAPCKOIO THUIIA.

VY4eOHBIM [JIJAHOM 3aHATHS CEMUHAPCKOIO TUIIA HE ITPELYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

No HaunmenoBanne 1abopatopHbIX padboT Popwma Teky1uero
KOHTPOJIS
1 3 4
1.|Texanka nmaboOpaTOpHBIX PAOOT B aHAIUTHYECKOW sabopatopuu.| OTYeT 1o 1abopaTopHOU
OnpezencHue KavecTBa MPUPOAHBIX BOJ IO OPraHOJICHITHYCCKUM pabote
MOKa3aTeIsIM.
2.OmnpeneneHrie  XJOPHIOB  apreHTOMETPUYECKHMM  MeToloM.| OTyer o jJabopaTopHOit
Ornpezesienne 00IIeH MEeI0YHOCTH. pabore
3.|Onpenenenre oOIIeH XECTKOCTH NPUPOAHBIX Boj. OmpexnencHue| OTyeT mo 1ab0paTOpHOI
MarHusl. pabore
4.|Monomerprueckoe OINpeAeieHHe pPacTBOPEHHOrO Kuciopoaa B|OTUeT mo 1abopaTopHO
IPUPOIHBIX BOJIaX METOAOM Bunkiepa. pabote
5.|Onpenenenue conepxanus pocdopa B Boae Otuer o nabopatopHoit
pabore
6.|OkHCIIsIeMOCTh KaK 0000IIAOIIUI TOKA3aTellb KaueCTBa BOJI. Otuet 1o 1abopaTopHOi
pabore
7.|0OnpeneneHre HUTPATOB B IPUPOIHBIX BOJAX Otuet 1o 1abopaTopHOi
NOTEHIIMOMETPHUYECKUM METOJIOM. pabote
8.|Ompenenenue  comepkaHus 3arpsA3HAOMUX — coequHeHwd  B| OTueT 1mo 1abopaTopHOMA
IPUPOJHBIX BOJIaX (HUTPUTHI). pabote
9.Ompenenennie comepkaHusi kenesa B Bojae (oromerpuueckuM| OTder mo 1abopaTopHOit
METOJIOM pabote

3amura nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoii
pabotel (KP), pacuetno-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
koiokBuyM (K), rectuposanue (T), konTponbHas padota (Kp), 6ecena (b) u t.1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl — HE IPeTyCMOTPEHBI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTeJIbHOI PadoThI
00y4aromuXCcH Mo JUCUMUILIMHE (MOTYJII0)

IlepeueHp yueOHO-METOMUECKOTO 00eCTIeueH s JUCIIUIUTHHBI
Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 |IloaroroBka k Tekyuiemy |IIpo6ooTéop u mpoOOMOAroTOBKA B XHMHUYECKOM aHAJIU3E.
KOHTPOJIIO Jlaboparopusbrii npaktukym//O.b. Boponosa, H.A. Hukonaesa,
T.I'. ITronko, Kpacuonap, 2014




OOBEeKTBl  OKpYXKalolmlel cpeapl W WX  aHATUTUYCCKHMA
koHTpousib.//Ilon pen. T.H. IllexoBuoBoii; B 2-x Ttomax;
Kpacnonap, 2007

2 | Tlpopabotka yueOHOTO [OOBEKTHI OKpYKAIOIIEH Ccpeapl W HX  AHAIMTHYCCKHUI
(treopernyeckoro)  |koHTpoisw.//Ilom pen. T.H. IllexosmoBoii; B 2-x Tomax;
Marepuaia Kpacnomap, 2007.

Y4eOHO-MeTOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaroImUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

—B MI€YaTHOM opMe yBEIMUYEHHBIM IIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

Jjig U1 ¢ HapyILICHUSIMH CyXa:

— B mieyaTHo hopme,

— B (popMe IEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyJaronuxcsi.

3. O0pa3oBaTeIbHbIe TEXHOJIOTHH.

B cootBerctBun ¢ TpedoBanusimu GPI'OC BO peanuzanus KOMIETEHTHOCHOTO MOAX0JA
npeaycMaTpuBaeT MCIIOJIb30BaHUE B Y4eOHOM IpoLecCe aKTHUBHBIX UM HWHTEPAKTUBHBIX (HOpM
IPOBEICHUS 3aHATUH.

JlaGopaTopHble 3aHATUS SBISAIOTCS TPAAULMOHHBIMM INpU OOyYyeHHMM B By3ax U
CIOCOOCTBYIOT (DOPMHPOBAHUIO Y CTYIACHTOB 0a30BBIX 3HAHHA, OCHOBHBIX MBICIHTEILHBIX
oTepalnii, pa3BUTHIO JIOTHKU. JIabopaTopHbIC 3aHATHUS SBISIOTCS CAMOCTOSTEIBHBIMU U UMEIOT
po0JIEMHO-TIONCKOBBIN  XapakTtep. JJabopaTopHyto paboTy, BBINOIHIEMYIO CTYIEHTOM, MOXKHO
cUuTaTh MpOOJEMHON CHUTyalllel U €€ pelIeHHe I03BOJSeT pealu30BaTb TBOPYECKYIO
NeSITeIbHOCTh, Pa3BUTh KOMMYHHMKATHBHYIO CIIOCOOHOCTb KaXIOrO CTYAEHTa, HAay4UThb €ro
apryMEHTHPOBAHHO BBIPAXKaThb CBOM MBICIM B IPHUCYTCTBHUM JAPYTUX, Pa3BUBaThb HaBBIKU
HKCIEPUMEHTAIBHOM pabOTHI.

JUid MHBaIMIOB W JIML C OIPAaHUYEHHBIMHU BO3MOXHOCTSMH 3I0POBbSl PEATU3YIOTCS
WHIWBHUIYAJIbHBIC 06pa3OBaT€J'II>HI>Ie TEXHOJIOI'UH, KOTOPBIC IIO3BOJIAIOT ITIOJIHOCTBIO
HHIUBUAYAIU3UPOBATE COACPKAHUC, MCTOABI MU TCMIIbL y‘-I€6HOI\/'I ACATCIIbHOCTH HHBaJIWJIa,
BHOCHUTBb BOBpEMHA HCO6XO}II/IMI)IG KOPPEKIUHU KaK B JACATCIBHOCTL CTYACHTA-UHBAJINMA4, TaK U B
JEeSITEIbHOCTD MIPENOoaBaTelsl.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 310POBbsSI IIPELYCMOTPEHA OPraHU3aLUs
KOHCYJIBTAllMM C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Cemectp | Bun 3ansatus Hcnonbs3yemple HHTEPAKTUBHBIE Kon-Bo
(JI, TIP, JIP) 006pa3oBaTeTbHBIE TEXHOTOTHI 9acoB
JIP becenpl, pa3dop cutyanuii, pabota B MajbIX 12

rpynmnax, npe3eHranus pegeparon
(pa3paboTok) B (hopmaTe MUHH-KOH(EPEHIIHI

Hmoeo: 12




4. OueHo4YHbIE CPeCTBA AJIS TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH U IMPOMEKYTOYHOM
aTTeCcTALMH.

4.1®DoHI OLIEHOYHBIX CPEACTB AJIs NPOBEICHUsI TEKYIIero KOHTPOJIA.
Cnaua nabopaTtopHbIX paboT, HallMCAaHUE KOHTPOJIBHBIX padoT.
KonrtponbHas pabora no teme «XapakTepUCTHKA COCTaBa MPUPOIHBIX BOI
[Tpumepsl BOIIPOCOB:
1. PacTBOpHMOCTb ra3oB B BOJIE
2.IIpouiecchl, BIUSIONIUE HA COIEPKAHNUE B IPUPOIHBIX BOJAX KUCIOPO/IA.
3. Quccoumanus Boasl u pH pactBopa.
4.dopmMbl HAXO0XKJIEHUS TTIAaBHBIX KOMIIOHEHTOB B pacTBOpE.
5.Mctounnku oOpa30BaHus OPraHMYECKOTO BEIIECTBA B IPUPOTHBIX BOAAX.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBeIeHHs IPOMEKYTOYHOH aTTeCTALMM.
Bomnpocs! k 3a4ery:

[Ipeamer u 3a7aun UCCIeTOBAaHUNA XUMUU TPUPOIHBIX BOJ
OcHOBHbBIE KOMIIOHEHTHI (PU3UKO-XUMUYECKOT'O COCTaBa BOJ
Cnioco0sI KiTaccupuKaIu BOJ

KauecTBeHHbIE XapaKTEPUCTUKU BO/T

PactBopeHHbI€ ra3bl, X UICTOYHUKU

PactBOoprMOCTE Ta3oB B BOJE

JuHnaMuka Kucinopoza B IPUPOJAHBIX BOAAX

JuHnaMuka IBYOKHCH YIJIEpO/a B MPUPOIHBIX BOAAX

Junamuka a3zoTa, cCepoBOAOPOA, YIIEBOAOPOJAHBIX Ta30B
Oprannueckoe BeIIecTBO

bananc opraHn4yeckoro yriepojia B IpupoOIHbIX BOJIAX
buoxumnueckoe notpednenue kuciaoposa (bBIIK)

. Jluccoumanus Boasl u BenmnunHa pH
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN IMOTEHIIMAT BOJT
Kapb6onatHas cucrema Boj

buorennsie 31eMeHTHI: a30T, pochop, KpeMHUI

CrabuibHbIE MUKPOAJIEMEHTHI B COCTaBE MPUPOTHBIX BOJI
EcTecTBeHHbIE palnOaKTUBHBIC SJIEMEHTHI IIPUPOIHBIX BO/I.

. XUMUYecKHil cocTaB aTMOC(HEpHBIX OCATKOB.

[TpoucxoxaeHne 1 OpMUPOBAHUE COCTaBa aTMOC(HEPHBIX OCATKOB.
OO61mure 3aKOHOMEPHOCTH (POPMHUPOBAHUS XUMUYECKOTO COCTaBa PEUYHBIX BOJ
. HeogHOpOAHOCTH XMMHUYECKOTO COCTaBa BOJBI B peKax

. XMMHYECKUI COCTaB BOJ MPECHBIX 03€P

. XMMHYECKU COCTaB BOJ BOAOXPAHHIIUIIL.

['pyHTOBBIE BOJBI.

Hanopueie(apre3nanckue BoJbl).

MuHepanbHbI€ BOJIBI.

W cTouHMKY TTOCTYTIIICHUS 3arpSA3HSIONINX BEIIECTB B BOJAHBIC OOBEKTHI.
W cTouHMKY 3arpsi3HEHUS U TPYIIIbI 3arpSA3HSIOIIUX BEIIECTB
DKOJIOTHYECKHUE TTOCIICICTBUSI 3aTPS3HEHUS BOJTHOU CPEIbI.
Opranuzanus paboT 1mo HaOIIOACHHIO 32 COCTOSTHIEM MOBEPXHOCTHBIX BOJI CYIIIH.
W3ydeHne npoueccoB 3BTPOPHUKAIIH.

[TpoBeneHne rUAPOXUMUIECKUX PabOT.

Cuctema MOHMTOPHUHTA, €€ 3a/1a4i U OpraHU3aIHs

OCHOBHBIE METO/IbI OUYUCTKH BOJI

CoNoARWNE

WWWWWWRNRRNNNNNNNNNNRPRRRERRRRRE R
GPWOMMPOOONOOUTRWNDMEPEOOONOTEWDNEO

Koa n CooTBercTBHE YPOBHEH 0CBOCHHSI KOMIIETCHIUH IIJIAHUPYEMBbIM
HAMMEHOBaHHUe pe3yJibTaM 00y4eHUs] M KPUTEPUSIM UX OLleHHBaHUS




KOMITeTEeHIUI Onenka
He 3aureno 3auTeHo
3HaeT -— OTCYTCTBUE 3HAHUU 3Haer  — OCHOBHBIE TOHSTHUSA
YMeeT — 0OTCYyTCTBUE YMEHHI JACIIUTUTUHBI
OK-7: cnocoGHocTh K | Briageer — orcyrcTBUe YMmeeT — caMoCcTOSITENIEHO paboTaTh C
CaMOOpraHu3allid U | HaBBIKOB JUTEepaTypHBIMU UCTOYHUKAMU
camMo00pa30BaHUIO Bnageer —puHLIMIIAMU CUCTEMHOTO
MBIIUICHUS
[1K-1: cnocoGHOCTS | 3HAET -— OTCYTCTBHE 3HAHUI 3HaeT  —OCHOBHBIE  COBpPEMEHHbBIE
y4acTBOBATh B YMeeT — 0OTCyTCTBHE YMEHHI METO/Ibl aHATHM3a
OLICHKE Bnageer — orcyrcTBHE YMeeT — BBINONHATH AHATUTHYECKHE
PBIOOXO3AHCTBEHHOTO | HABBIKOB IpOLEAYPbI u pacyeTsl 1o
3HAUEHUs U pe3ysibTaTaM aHaiu3a, IPOU3BOAUTH
9KOJIOTHYECKOT0 UX  CTaTHCTUYECKYID  00paboTKy;
COCTOSIHUS HUHTEPIPETUPOBATH pe3yJIbTaThl
€CTECTBEHHBIX U aHaym3a
HCKYCCTBEHHBIX Bnaneer —HaBbIKaMM XUMHYECKOTO
BOJIOEMOB 9KCIIEPUMEHTA, OCHOBHBIMH METO/IaMU
HOJTy4YeHHUsI 1 00pabOTKH pe3yIbTaToB
aHaJlM3a, HaBbIKaMU BBIOOpA METOJIOB
U CPEJCTB pelICHUs 3a/1a4
UCCIICJIOBAHUS

OneHoYHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHIYAIbHBIX ICUXO(QU3NUECKIX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEILHOE BpeMsI ISl [TOJITOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YIbTATOB 00yUSHHsI MHBAIUAOB H JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 370pPOBbS MPEAYCMATPUBACTCS MCIIOJIb30BAHNE TEXHHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITbHBIMUA 0COOEHHOCTSIMH,

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OIICHWBAHUS pE3YyNbTaTOB OOyUYEHHs 10 JWUCHUILUIUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yNbTAaTOB OOyYCHHS WHBAIUIOB W JIHUI] C OTpaHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJI0) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOI M JOMOJHMTEJbLHOH y4eOHOH JMTEPaTypbl, HEOOXOAUMOIL
JJIs1 OCBOCHMS TMCUUILTUHBI (MOTYJIfA).
5.1 OcHoBHasi 1UTEpaTypa:




1. AM. HuxoHOpOB. I'mapoxumusi: Yuebuuk. 2-e¢ wu3n. mnepepad. u  pom. —CIIO.
IMAPOMETUOU3IAT, 2001.-447c.

2. OOBEKTHI OKPY’KAIOIICH Cpeabl U UX aHaTuTU4Yeckuid KoHTpoib.//ITox pen. T.H. IllexoBuoBoi;
B 2-x Ttomax; Kpacnomap, 2007.

3. H. U. Hukomaiikun, H. E. Hukomaiikuna, O. II. MenexoBa. Dkonorus : Yy4eOHUK IS
cTyneHToB By30B / Hukomnaiikun, Hukomait iBanosuu., H. E. Hukonaiikuna, O. I1.Menexosa ;. -
6-e u3x., ucop. - M. : Ipoda , 2008. - 622 c.

4. B. U. Kopookun, JI. B. Ilepenensckmii Dkonorusi: y4eOHUK I CTYJEHTOB BY30B /
/Kopobkun, Brnagumup HMBanosuu., JI. B. Ilepemennckuii; - M3n. 15-e, gom. u mepepad. —
®ennkc,2009.-602c.

Jlj11 OcBOGHMS AUCUMILTUHBI MHBAIMAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMCIOTCSI M3JaHWSI B JJICKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaxX
«/lanvy u « FOpaumy.

5.2 lonostHMTeILHASI JIATEPATYpa:

1. O. A. Anexus. OcHoBbl ruapoxumud. JI.: ['maponut. 1970. - 443c.

2. O.A. Anexkun. Xwumwus okeana. JI.: ['mapomernonsaar.1984.-343c.

3. B. B. Jlo6poBonsckuit. OcHoBbI Onoreoxumuu. M.: Beiciias mkomna. 1998 . - 407 c.

4. HO.A. borganos. I[Ipoucxoxnenue u pazputue okeana. M.:Mpicib. 1978.-160c.

5. I0.XOJlypbe. YHubumnupoBanuslie MeTo1bl ananu3a Boa.M.: Xumus.1984.-448c.

6. PykoBOJCTBO 10 METOaM XUMHUYECKOT0 aHam3a Mopckux Boa.JI.: 'mapomereonsnat.1977.-
208c.

5.3. [lepuoauveckue M3IaHus:
1. KypHan «9konoruueckuii BeCTHUK Poccun»

2.KypHnan «9xonorus»

3. XypHan «Bonpocsl UXTHOIOT U

4. Kypnan «Pp16HO€ X0351CTBOY

5. Kypnan «Pbp100BOACTBO U PHIOOIOBCTBO»
6. «['uapOoOHOIIOTHYECKUH KYPHAD.

6. Ilepeyenr pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«AHTEpHET», HEOOXOAMMBIX /1151 OCBOCHHS JUCIHMILIMHBI (MOLYJIs1).

Dnexrponnsblii kKatanor Hayunoit 6ubarorexu Kyol'V (https://www.kubsu.ru/)

OBC UsparenscrBa «Jlanb» (http://e.lanbook.com/ )

7. MeToauyeckne yKa3zaHusi AJs1 OOyYalOMIMXCS IO OCBOEHHMI0 TUCHMILIMHBI
(monyns).

VYcnemHoe OCBOGHHME AMCHMIUIMHBI TMpEArojaraeT akTHUBHOE, TBOPYECKOE YydacTue
CTYJIE€HTa ITyTEeM IJIAHOMEPHOU, TOBCEIHEBHOM pabOTHI.

O01mme pekoMeHIALUM

N3yuenne AUCIUIUIMHBI CIeAyeT HAaYMHAThH C MPOpadOTKU pabouei mporpaMmbl, 0co00e
BHUMaHUE, YAEISIs LEJsIM U 3a7auaM, CTPYKTYpe U COIEPKaHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKIHH

IIpocMoTpuTE KOHCHEKT Cpa3y IOCIE 3aHATUN, OTMETHTE MaTepual KOHCIEKTA JIEKLNH,
KOTOPbI BBI3bIBAET 3aTpyIHEHUs] I NoHuMaHus. llomblTaliTech HaWTH OTBETHl Ha
3aTpyJHUTENbHBIE BOIPOCHI, UCIIONB3YSd PEKOMEHAYEMYIO JIuTeparypy. Ecinu camocTosiTensHo


https://www.kubsu.ru/
http://e.lanbook.com/

HE yJaJIoch pa3odpaThcs B MaTepuane, chopMyIupyiTe BOIIPOCH U OOPAaTUTECh 3a TOMOIIBIO K
IPENoAaBaTENI0 HAa KOHCYJIBTAlUU W OJMDKAMIIeH JISKIHH.

PerynspHo oTBomMTE BpeMs Al MOBTOPEHHS MIPOMICHHOTO MaTepHana, poBepss CBOU
3HAHMS, YMEHUS U HABBIKH 110 KOHTPOJIHBIM BOIIPOCAM.

BoinosiHeHHe J1a00pPaTOPHBIX PadoT

Ha 3ansatum nonyuure y mperojgaBaTelnsi rpaduK BBITOJHEHHS JIAOOPAaTOPHBIX pPadoOT.
O63aBenuTech BceM HEOOXOMMbBIM METOJMUECKUM 00€CIICUEHUEM.

Ilepen mocemenuem 1abopaTopuy HM3Y4YHTE TEOPHIO BONPOCA, IPENNOIaraeMoro K
UCCIICIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M MOArOTOBHTE
IPOTOKOJ IPOBECHNUS pabOThI, B KOTOPBIH 3aHECUTE:

— Ha3BaHHe paboThI;

— 3arOTOBKH TAOJMII TSI 3aMIOJTHEHHS SKCIIEPUMEHTAIBHBIMY JJAHHBIMH HAOJIOICHU;

— YpaBHEHMS XMMUYECKUX PEaKLUil NpeBpalleHud, KOTOpbIe OYAyT OCYIIECTBICHBI IPH

BBITIOJTHEHUH YKCIIEPHMEHTA;

— pacyetHble (HOPMYIIBI.

OdopmiteHre 0TYETOB JOJHKHO MTPOBOAUTHCS MOCIIE OKOHYaHUS pabOTHI B J1aOOpaToOpu.

JIns MONrOTOBKM K 3alMTe OTYEeTa CIEeNyeT NMPOaHAIM3HPOBATh IKCIEPUMEHTAIBHBIC
PE3YJIBTaThl, CONOCTABUTH UX C U3BECTHBIMH TEOPETHYECKUMHU ITOJIOKCHUSMH WU CIIPABOYHBIMH
JTAHHBIMHM, OOOOLIMTH PE3yNbTaThl MCCICAOBAaHMN B BHJE BBIBOJOB NO paboTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, IPUBOJMMBIC B METOAMUECKUX YKA3aHUAX K BBIOJHEHHUIO JTA0OPATOPHBIX
pabor.

B ocBoeHuu AMCHMIUIMHBI MHBAIUIAMU U JULAMU C OIPAHUYEHHBIMU BO3MOXKHOCTIMH
30POBbsl OOJIBIIIOE 3HAYCHHEC MMEST WHIWBHAyajbHas ydeOHas pabora (KOHCYJIbTAllMU) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHUE YUeOHOIro MaTrepuaia.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BAXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUIAYAIN3aLUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIYNpEenoaaBareIeM M OoOydarolUMCs MHBAJIUJIOM WJIM JIMLOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/10POBBbSI.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, UCIOJb3YyEeMBbIX NPH OCYIIECTBICHHH
00pa30BaTeIbHOIO NpoLecca M0 JMCHHUILINHE (MOAYJII0).

8.1 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH.

KOHchIbTI/IPOBaHI/Ie U TpeaABapUTCIIbHAsd IPOBCPKaA pa60T nmocpeaACTBOM BHCKTpOHHOﬁ
IIOYTHI.
Hcnons3oBaHue QJICKTPOHHBIX HpeBeHTaHI/Iﬁ IIpUu IMPOBECACHUHN JICKHUOHHBIX 3aHATHUH.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHusl.
Microsoft Office Professional Plus

Microsoft Windows
8.3Ilepedyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. CrpaBouno-nipaBoBas cucrema «Koncynerant [Tnrocy» (http://www.consultant.ru)
2. Dnextponnas oubnmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuanbHo-TexHHYeckass 0a3a, HeoOxoauMasi sl OCYLIECTBJICHUS
o0pa3oBaTe/IbHOrONpoLecca Mo JUCHUIIHHE (MOAYJII0)


http://www.consultant.ru/
http://www.elibrary.ru)/

MarepuanbHO-TeXHUYECKOE 00ecriedeHNE AUCITUTUTHHBI

Ne Bug pabor
(MOyJIs1) ¥ OCHAIIIEHHOCTH
1. JlekumoHHbIC 3aHATUSA | JIGKIIMOHHAsT ayAuTOpHs, OCHAICHHAs I[IPE3CHTAllMOHHON
TEXHUKOU (TIPOEKTOP, IKpaH, KOMITbIOTEP/HOYTOYK)
2. JlabopaTopHbie XuMuyeckas naboparopus, YKOMIUIEKTOBaHHAs
3aHATHA CHEIMATN3UPOBAHHON MeOeIbI0 M TEXHUYECKHUMH CPEICTBAMU
oOyueHusi, mTpuUOOPHI IS TPOBEICHHUS  JTAOOPATOPHOTO
npaktukyma: cnekrpoporomerp LEKISS1207; pH-metp-
nonomep «Ikcnept-001»; Becol Texanueckue BJIKT-500g-M.
3. Texkymuii  KOHTpOJIb, | AyauTtopus ¢akyabTeTa OMOJIOTHN
MIPOMEXKYTOUHAS
aTTecTalus
4. CamocrosTenbHas Kabuner myis paboTsl, OCHAIIEHHBIH KOMIBIOTEPHON TEXHUKOH
pabora C BO3MOXHOCTBIO MOJAKIIOUeHus: K cetu «MHTepHeTY,

IpPOrpaMMOI  AKPaHHOTO YBEIWYEHUS M  00eCHeUYeHHBII
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAILIMOHHO-00pa30BaTEIbHYIO
cpeny ynuBepcurera (VMIHTepHETIEHTD).




