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1 Heau n 3212494 M3y4YeHUs1 AUCHMILINHBI (MOIYJIs1).
1.1 llean ocBOeHUS TUCHUILIHHDI.

O3HakOMJIEHHE CTYIEHTOB C TEOPETUYECKUMHU OCHOBAMHM TUIPOXMMHH, OBJAJICHUE
MPAKTUYECKUMH HaBBIKAMU JUISI CAMOCTOSATEIBHBIX PAa0OT B 00JACTH XMMHYECKOTO aHaIn3a
INPUPOJHBIX BOJA M OIEHKH DKOJOTHYECKOTO COCTOSHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
BOJIOEMOB

1.2 3agauu M CHUILIUHEL.

— PacKpBITh TEOPETUUECKUE U METOJIOJIOTHYECKHNE OCHOBBI JTUCIUTLIIUHBI;

- W3y4uTh (U3HYECKHE, XUMHYECKHE W OWOJIIOTMYECKUE MPOIECCHI, MPOTEKAIIINE B
MPUPOTHBIX BOJAX;

— U3Y4YUTh GaKTOPBI POPMUPOBAHUS XUMHUYECKOTO COCTaBa TTOBEPXHOCTHBIX BOJ CYIIIH;

— copmupoBaTh 3HaHHS 00 OCOOCHHOCTSIX XUMHUYECKOTO COCTaBa M THIPOXUMHUYECKOTO
pekruMa aTMOC(EPHBIX 0CAIKOB, PEYHBIX, O3EPHBIX, BOJOXPAHUIUIITHBIX U TIOJI3EMHBIX BOJI,

— IPOaHAIM3UPOBATH MPOOIEMBI BOJHBIX PECYPCOB;

— MPOBOJIUTH aHAJU3 U OICHKY KOJWYECTBEHHBIX M KAYECTBEHHBIX M3MEHEHUN BOJIHBIX

pecypcoB.

1.3 MecTo qucuMILINHBI (MOYJis) B CTPYKTYPe 00pa30BaTeIbHOI MPOrpaMMBbl.

JuctmiuimHa «XHUMUSL TPECHBIX BOJ» OTHOCUTCS K BapUATHBHOW YacTH JUCIMIUIHH
y4eOHOro TUTaHa TOJATrOTOBKU OakanaBpoB 1o HampasicHuio 35.03.08. BomHbie Omopecypchl u
aKBaKyJIbTypa.

N3yuenne Moayield TUCHMIUIMHBI « XMMHsI IPECHBIX BOJ» PACIIAPSET 3HAHUS CTYIACHTOB
B 00JIACTH XUMHH U CIIOCOOCTBYET (DOPMUPOBAHHIO MPO(HECCHOHAIBLHBIX KOMICTCHIUH. 3HAHMS,
IMOJIYYCHHBIC B MPOLECCE HU3YUYCHHA JHUCHUIIIMHBI «XuMus MNPpECHLIX BOI», B I[aJ’II:HefIHIeM
UCTIOJIB3YIOTCS B HAYYHOU pabOTe M MPH MOJTOTOBKE BBIMTYCKHOW KBaTH(PHUKAIIMOHHON pabOTHI.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBblI.

W3ydeHne naHHOW Y4eOHOM MMCIMILIMHBI HAIMPaBJICHO Ha (OPMUPOBAHHE Yy OOYYAIOIIUXCS

OOIIEKYIbTYPHBIX, oOmenpoecCHOHAIBHBIX W NMPO(ECCHOHANBHBIX  KOMIICTCHIIMHA
(OK/OTIIK/TIK).
Ne Miexc Conepanie B pe3ynbpraTe u3yueHus: yaeOHON AUCHUTIIIMHBI
. o0y4aromuecs: JOIKHbI
[ | KOMIET | KOMIETCHINH (v eé
o | eHmwm YacTH) 3HATh yMeTh BJIA/IETh
1. | OK-7 CnocoOHOCTh K | OCHOBHBIC CaMOCTOSATEIHHO CITOCOOHOCTBIO
CaMOOpraHu3au U | NOHATHUSA paboraTh c | paboTartb
€aM000pa30BaHUIO JIACITUIIIAHBI JIUTEepaTypHBIMU COTJIACHO
HCTOYHHKAMH. WHCTPYKITUH,
MPUHIIUIIAMHA
CHCTEMHOTO
MBIIIICHUS
2. | [IK-1 CIIOCOOHOCTH BBITIOJIHATH HaBBIKAMH
y4acTBOBaTh B OIIEHKE | OCHOBHbBIE AHAIIUTHYECKHE XUMHYECKOTO
PBIOOX035HCTBEHHOTO COBpPEMEHHBIC MPOTIETYPHI U | DKCIIEPUMEHTA,
3HAYCHHUS U | METOMBI pacueTsl 10 | OCHOBHEIMH
JKOJOTHYECKOT0 aHanm3a pe3yabTaTam METOAaMU
COCTOSIHUS OPUPOJHBIX U | aHANU3a, MOJIy4eHUsT |
€CTECTBEHHBIX U | UCKYCCTBEHHBIX | MPOW3BOAUTH WX | 00pabOTKH




Ne B pe3ynbrate nu3ydeHus: yaeOHOU AUCIUTUIMHBI

WNunekc Conepxanue

00ydJaronmecs J0JKHbI

[ | KOMIET | KOMIETECHINH (nmm eé
n: CHIINU 9acTH) 3HATh yMeTh BJIa/IeTh
HCKYCCTBEHHBIX BOJI CTaTHCTUYECKYIO pe3ynbTaToB
BOJIOEMOB 00paboTKy; aHanM3a,
WHTEPIPETUPOBATh | HABBIKAMH
pe3yabTaThI BbIOOpa
aHanmm3a METOJIOB u
Cpe/ACTB
pelieHus
3amad
UCCIICIOBaHUS

2. CTpyKkTypa U coaep:KaHue TUCHUIINHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMILJIMHBI IO BUAAM PadoT.

OO6mas Tpyno€MKOCTh TUCIUIUIMHEI cocTaBisgeT 2 3ad.ei. (72 daca), UX pacnpeesieHrue

110 BUaM pabOoT MpeICTaBIECHO B TAOIUIIE

(ona cmyoenmog ODO).
Bun yuebHoO# paboTh Bcero CemecTtphbl
4acoB (dachrn)

_3

AyIuTOpHBIE 3aHATHS (BCEro) 56,2 | 56,2

B Tom uncie:

3aHsATHS JEKIMOHHOTO TUTIA 18 18

3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, TPAKTHYECKHE

3aHSTHS)

JlaGopaTopHble 3aHATHS 36 36

HKP 0,2 0,2

KCP 2 2

CamocronTejbHasi padoTa (Bcero) 15,8 | 15,8

B Tom uncine:

[TpopaboTka yuyebHOro (TeOpeTHYecKoro) MaTepuana 5,8 5,8

BrimomHeHre WHIWBHTYyaTbHBIX 3aaHUH (TI0ITOTOBKA

COOOLIeHUH, Tpe3eHTaIuil)

Pedepar

ITonroTroBKa K TeKyleMy KOHTPOJIO 10 10

IIpomexyTouHAasi aTTeCTAMM (329CT)

OO61mast TpyA0eMKOCTh qac 72 72

3ad4. enl. 2 2

2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYIOEMKOCTHU MO pa3esiaM JUCIUIUINHBI.

Paznensl (TeMbl) AMCIUIUIMHBL, H3y4aeMble B 3 cemectpe (ounas ¢hopma)

KonmuecTBo yacos
Bueayaut
AynutopHas
Ne HaumenoBanue pasnenos(Tem) OpHas
Bcero pabota pabora
J | 113 JIP CPC
1 2 3 4 o) 6 7




1 CocTtaB nmpupoIHBIX BOJ M (PAKTOPHI, €ro 58| 2 3.8
OTIPEIEIISIONTIE
2. |XapakTepuCTHKa COCTaBa MPUPOIHBIX BOJ 34 | 4 28 2
3.  [Imapoxumust aTMOC(EPHBIX OCATKOB 4 2 2
4. |I'mppoxumusi pek 4 2 2
5.  |'mmpoxumusi 03ep U UCKYCCTBEHHBIX BOJOEMOB 4 2 2
6. |OcoOEHHOCTH XUMUYECKOT0 COCTaBa MOA3EMHBIX Bojl | 4 2 2
l'unpoxumMuveckre  UCCIECNOBaHWS  HA  BOJHBIX
7. |oobektax. KoHTpomp 3a 3arpsisHeHmeM BoaHbIX| 14 | 4 8 2
00BEKTOB.
Hmoeo no oucyuniune: 69,8 | 18 36 15,8

[Tpumeuanue: JI — nexuuu, 13 — mpaktudeckue 3aHsaTust / cemuHapblJIP — maGopaTopHbie
sansaTus, CPC — camocrositenpHas paboTa CcTyneHTa

2.3 Conep:xaHue pa3iesioB (TeM)IMCUMILTHHBI:
2.3.1 3ausaTHda JeKINOHHOIr0 THIIA.

®dopma
Ne Hamverosarue Conepxanue pazaena(Tembl) TEKYIIETo
paznena(TeMbl)
KOHTPOJISI
1 2 3 4
1. |Cocra mpupoassix|[IpenmMer u 3amaun rugpoxumuu. CIOKHOCTB Kp

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

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

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

COCTaBa IPUPOJIHBIX |OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHLINA.

BOJI I'maBHbie kommoHeHThl. KapOonaTHas cucrtema.
Opranuueckoe BewiecTBO. BHOreHHbIE 3JIEMEHTHI.
MuxkposnemeHTbl(CTaOUIbHBIE ~ MHKPO3JIEMEHTHI.
EcrectBennbie paavoaKTUBHbIE AIIEMEHTHI.
HckyccTBeHHast palMOaKTUBHOCTD M 3arpsI3HEHUE)

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

0CaJIKOB aTMOC(EPHBIX OCATKOB.

4. ('umpoxumusi pek @opMUpOBaHHME XHMHYECKOTO COCTaBa BOJ Ha b
BozocOope. Ob6mue 3aKOHOMEPHOCTH
(hopMUpOBaHHSI XMMHUYECKOTO COCTaBa PEYHBIX BOJI.
HeonHOpoAHOCTP XMMHYECKOIO COCTaBa BOJbI B
pekax. CTOK paCTBOPEHHBIX BEILECTB.

5. [Mmapoxumusi o3ep u|XUMHUYECKH  COCTaB  BOJ  TPECHBIX  O3€p. b

HCKYCCTBEHHBIX XHUMHUYECKUH COCTaB BOJ COJIOHOBATBHIX M COJISTHBIX

BOJIOEMOB 03ep. XUMUYECKHI COCTaB BOJI BOJIOXPaHUIUII.

6. |OcoGennoctu I'pynToBbie Bosbl. HamopHble(apTe3naHCKue BOBI). b

XUMHYECKOT0 MunepanbHble BOJBI.

cocTaBa IOA3EMHBIX

BOJI

7. 'mppoxumuueckue |Opranuzanust paboT 1o  HaAOMIOJNEHUIO  3a JLp.

UCCIIEIOBaHMS Ha|COCTOSIHUEM IIOBEPXHOCTHBIX BOJ cylid. M3yueHue

BOJHBIX  OOBEKTaxX.|TPOIECCOB 3BTpOUKAITUH. [IpoBenenue

KonTpo:s 3a|[TUAPOXUMHUUECKUX PabOoT. ICTOUHMKYU MOCTYIUICHUS

3arpsi3HEHUEM 3arpsi3HSIONIMX BEIIECTB B  BOAHBIE OOBEKTHI.

BOJIHBIX O0BbEKTOB.  |[MeTo/ibl OYUCTKH CTOYHBIX BOJ MPOMBIIIJIEHHOCTH.




OueHka
CaMoouHIIeHnE
MIPUPOJIHBIX BOJI.

3arpsi3HEHHOCTH
BOJIOEMOB.

BOJIOEMOB.
MoHHUTOpPUHT

2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.

V4eOHBIM IUIAHOM 3aHATHS CEMHUHAPCKOI'0 TUIla HE NMPEAYCMOTPECHBIL

2.3.3 JlabopaTopHbIe 3aHSITHS.

No HaumenoBanue nabopatopHbix padboT Popwma Tekymero
KOHTPOJIS

1 3 4

1.|Texnuka nmabopaTOpHBIX pabOT B aHAIUTHYECKOH Jsaboparopuw.| OTUET 1o JabopaTOpPHOU
Omnpenenenne KavecTBa MPUPOAHBIX BOJ IO OPraHOJICNTHYECKUM pabote
MOKA3aTeIsIM.

2.OmpeneneHyie  XJOPUAOB  apreHTOMETPUYECKMM  MeToJoM.| OTyer mo 1abopaTopHOii
Ornpezenenne 00IIeH MEeI0YHOCTH. pabore

3.|Omnpenenenne oOmel XECTKOCTH NpUpOAHBIX BoA. Ompexnenenue| OTyer mo 1abopaToOpHOI
MarHusl. pabore

4.\MomomeTprueckoe ONpeAeTieHHe pPAacTBOPEHHOro Kuciopoaa B|OTueT o madbopaTopHOi
MPUPOJIHBIX BOAAX MeTofoM BuHkiepa. pabote

5.|Onpenenenue conepxanus pocdopa B Boae Otyet no nabopaTopHOI

pabore
6.|OxucisseMocTh Kak 0000MIAI0NIHI TOKa3aTeh Ka4eCTBa BOJI. Otyet no nabopaTopHOI
pabore

7.|OnpeneneHue HUTPATOB B MPUPOJAHBIX BOAAX Otuer o nabopatopHoit
MNOTEHIIMOMETPHUYECKUM METOJIOM. pabote

8.|Ompenenenue colepkaHus 3arpsA3HAOMUX — coeauHeHuil  B| OTueT mo 1abopaTopHO
IPUPOJIHBIX BOAAX (HUTPUTHI). pabote

9.|Ompenenenue conmepkanus sxene3a B Bojae QoromerpudeckuM| OTueT mo 1adopaTopHOi
METOI0M pabore

3amura naboparopHoil pabotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoii
pabotsl (KP), pacuerHo-rpadumyeckoro 3amanus (PI'3), mamucanue pedeparta (P), acce (9),
konokBuyM (K), rectuposanue (T), kouTponbnas padota (Kp), 6ecena (b) u 1.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl — HE IPeTyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs M0 JMCHHUILIHHE (MOYJII0)

IlepeueHb yueOHO-METOMUECKOT0 00eCTeueH s JUCIIUILIMHEI

Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

1 2 3

1 |IloaroroBka k Tekyuiemy (IIpo6ooT60p M npoOOMOATrOTOBKA B XWMHYECKOM aHAIU3E.

KOHTPOJTIO JlaGopatopusiii mpaktukym//O.b. BoponoBa, H.A. Hukomnaesa,

T.I'. Lronko, Kpacuonap, 2014
OOBEKTHl  OKpY)XaroIed cpeapl W HX  AHAIUTHYECKUH
koutponb.//Ilog pen. T.H. IllexoBmomoii; B 2-x ToMax;
Kpacnomap, 2007

2 | IlpopabGotka yuebHOro |OOBEKTHl OKpYXKAWOWIEH cpeibl M HUX  aHAIMTUYECKUN




(treopernueckoro)  |koHTpoinb.//[lom pen. T.H. IllexosmoBoii; B 2-x Tomax;
Marepuajia Kpacnomap, 2007.

Y4eOHO-METOAMYECKHUE MaTepuajbl I CaMOCTOATEIBHONH pabOThl OOYyYalOIMIUXCs W3
qycila MHBAINWJIOB U JIMI[ C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3) npenocrasistorcs
B (hopMax, aJallTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(DOPMALIH:

JUist 1 ¢ HApYIICHUSIMH 3PEHHSL:

—B Me4YaTHOM popmMe yBearueHHbIM PUPTOM,

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

JUnist 11 ¢ HapyIeHUsMHU CiTyXa:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

JlaHHBINA TNepeyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI'€HTA
o0yyJarouuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B cootBerctBun ¢ tpedoBanusimMu PI'OC BO peanuzanus KOMIETEHTHOCHOTO MOAX0JA
peaycMaTpuBaeT MCIIOJIb30BaHUE B Y4eOHOM IpoOLecCe aKTHUBHBIX M HHTEPAKTUBHBIX (HOpM
IPOBE/ICHUS 3aHATUH.

JIaGopaTopHble 3aHATHS SABISAIOTCS TPAAMLMOHHBIMM INpd OOYyYeHMH B BY3aX U
CHOCOOCTBYIOT (OPMHPOBAHHUIO Y CTYAEHTOB 0a30BBIX 3HAHUN, OCHOBHBIX MBICIUTEIBHBIX
ornepauuii, pa3BUTHIO JOrUKH. JJabopaTopHbIe 3aHATHUS SBJIAIOTCA CAMOCTOSITEIbHBIMU U UMEIOT
IpoOJIeMHO-TIOMCKOBBIM  XapakTep. JlabopaTopHyto paboTy, BBIIOIHAEMYIO CTYJEHTOM, MOKHO
cUMTaTh MNPOOJIEMHONW CHUTyallMed W €€ pelIeHUuEe I03BOJSIeT pPeaJu30BaTh TBOPYECKYIO
NeSITeIbHOCTb, Pa3BUTh KOMMYHHMKATHBHYIO CIIOCOOHOCTb KaKIOIO CTYAEHTa, HAay4UTb €ro
apryMEHTHPOBAHHO BbIPAaXaTh CBOM MBICIM B IPUCYTCTBUM JPYTUX, pa3BUBaThb HAaBBIKU
AKCIIEPUMEHTAIbHON PadOTHI.

JUis MHBaNIMIOB W JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbSl PEATU3YIOTCS
WHAMBHUAYyalIbHbIE  00pa3oBaTelbHbIE  TEXHOJIOTUH, KOTOpbIE  MO3BOJISIOT  IMOJIHOCTHIO
WHAUBUAYAIM3UPOBATh COJEp)KAHUE, METOAbl W TeMIbl y4eOHOW JeATeNbHOCTH HWHBAINJA,
BHOCHUTb BOBpEMsI HEOOXOJIMMbIE KOPPEKIUU KaK B JEATEIbHOCTh CTYyJIEHTa-UHBAINJIA, TaK U B
JESITeIbHOCTD MIPENo1aBaTells.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 3/0pPOBbsSI IIPEYCMOTPEHA OpraHu3alus
KOHCYJIbTAIlMM ¢ MCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

Cemectp | Bun 3anstus Hcnonb3yemple HHTEPAKTUBHBIE Kon-BO
00pa3oBaTeNbHbIE TEXHOIOTHU
(JI, TP, JIP) 4acoB
JIP becenpl, pa3dop curyauuii, pabota B MaJIbIx 12

rpymmax, npe3eHramnus pedeparton
(pa3paboTok) B hopmare MUHU-KOHDEPEHITUI

HUmoezo: 12

4. OueHo4YHbIe CpeACcTBA JJIfl TeKYIero KOHTPOJIsl yCleBaeMOCTH M IIPOMEKYTOYHOM
aTTeCcTalNU.

4.1®DoHI OLIEHOYHBIX CPEACTB AJIs MPOBEICHUsI TEKYIIero KOHTPOJIA.




Cnaua nabopaTtopHbIX paboT, HamMcaHUe KOHTPOJIBHBIX PaloT.
KonrtpomnbHas pabora no teme «XapakTepUCTHKA COCTaBa MPUPOIHBIX BOI
[Ipumepsl BONIPOCOB:

1. PacTBOpUMOCTb ra30B B BOJIE

2.Ilponeccel, BAMSIONME HAa COJEPKAHNE B IPUPOIHBIX BOJAX KUCIOPOJA.
3. Huccoumanus Boasl u pH pactBopa.

4.DopMbl HAXOKIEHUS TTIaBHBIX KOMIIOHEHTOB B pacTBOPE.

5.Mcrounnku o0pa30BaHus OPraHMYECKOTO BEIIECTBA B IPUPOTHBIX BOAAX.

4.2 ®oHJ OLIECHOYHBIX CPEACTB /ISl IPOBeIeHUs POMEKYTOYHOM aTTeCTALMM.
Bomnpocs! k 3a4ery:
[Ipeamer u 3agaun UCCIEIOBAaHUN XUMUU IPUPOIAHBIX BOJ
OcCHOBHBIE KOMIIOHEHTHI (PU3UKO-XUMHUYECKOTO COCTAaBa BOJ
Cnoco0sI Ki1accupuKaIKu BOJT
KauecTBeHHbBIE XapaKTEPUCTUKH BOJ
PactBopeHHBIE ra3bl, X UICTOYHUKU
PactBOprMOCTE ra3oB B BOJE
JuHaMuKka Kuciopoa B IPUPOJHBIX BOAAX
JlunamuKa IBYOKHCH YIJIepoJa B IPUPOJHBIX BOJAX
Junamuka a3zoTa, CepoBOAOPOA, YIIEBOAOPOJAHBIX Ta30B
Oprannueckoe BeIIecTBO
bananc opraHnyeckoro yriepojia B IpupoOIHbIX BOJAX
buoxumnueckoe notpednenue kuciaoposa (BIIK)
Jwucconuanus Boabl 1 BenuunHa pH
OKHCIUTENIbHO-BOCCTAHOBUTEBHBIN TOTEHIIMAI BOJ
Kapb6onatHnas cucrema Boj
buorennsie 31eMeHTHI: a30T, pochop, KpeMHUI
CrabuibHbIE MUKPOAJIEMEHTHI B COCTaBE MPUPOTHBIX BOJI
EctecTBeHHbIE paIMOAKTUBHBIE 3JIEMEHTHI IPUPOIHBIX BOI.
XUMUYeCKU# cocTaB aTMOC(HEPHBIX OCATKOB.
[TpourcxoxxaeHne u OpMUPOBAHNE COCTaBa ATMOC(HEPHBIX OCAIKOB.
OO61re 3aKOHOMEPHOCTH (POPMHUPOBAHUS XUMUYECKOTO COCTaBa PEUYHBIX BOJ]
HeonHopoaHOCTh XUMHUYECKOTO COCTaBa BOJIbI B pEKax
XUMUUYECKU COCTaB BOJ MPECHBIX 03€P
XUMHYECKU COCTaB BOJ BOAOXPAHWIIHILL.
['pyHTOBBIE BOJBI.
Hanopueie(apre3nanckue BoJbl).
MuHepanbHbI€ BOJIBI.
VcTOYHUKY NOCTYIIEHUS 3arpA3HSIONINX BEIIECTB B BOJHBIE OOBEKTHI.
W cTouHMKY 3arpsi3HEHUS U TPYIIIbI 3arPSA3HSIOIIUX BEIIECTB
DKOJIOTUYECKHE MOCIECTBUS 3arps3HEHMs] BOJHOU CpeJibl.
Opranuzanus padoT Mo HaOII0ICHHIO 32 COCTOSIHUEM ITOBEPXHOCTHBIX BOJI CYIIIH.
W3ydeHue npoueccoB 3BTPOPHUKAIIH.
[TpoBeneHne ruAPOXUMUIECKUX PaboT.
Cucrema MOHUTOpUHTA, €€ 33Ja4l U OpraHu3alus
OCHOBHBIE METO/Ibl OUUCTKH BOJ

CoNoA~WNE

WWWWWWRNRRNNNNNNNNNNRPRRR R R RRRE R
GPWODNMPOO0CONOIURWNMEPEOOONOTEWDNEO

Koa u CooTBeTcTBHE YPOBHEH 0CBOCHHMS KOMIIETEHIINH IIAHUPYEMbIM
HAaUMeHOBaHHe pe3yJibTaM 00y4eHHUs1 M KPUTEPUSIM HX OLlCHUBAHUS

KOMIIeTeHIINH
Ouenka

He 3aureno 3auyTeHo




3HaeT -— OTCYTCTBUE 3HAHUI 3HaeT —  OCHOBHBIE  IIOHATHS

OK-7: cnocoOHOCTB K JUCIAIIINHEI

caMOoOprannu3alv 1

YMeer — OTCYTCTBHE yMEHUN
YMeer — caMOCTOSATENBHO paboTaTh C

Bnaneer — orcyrcrBue
camMo00pa3oBaHuIo M JIUTEPaTYPHBIMU HCTOUHUKAMH
HaBbIKOB
Bnaneer —mpuHIMnamMm CUCTEMHOTO
MBILUICHUS
[1K-1: ctocoOHOCTE | 3HAET -— OTCYTCTBUE 3HAHUM 3HaeT  —OCHOBHBIE  COBPEMEHHBIE
y4acTBOBATh B . METO/Ibl aHATU3a
OlCHKE YMeeT — 0OTCyTCTBHE YMEHHI
. YMeeT — BBINOJHATH AHAIUTHUYECKHE
PHIOOX034ICTBEHHOTO | BiiageeT — OTCYyTCTBHE
MPOIEAYPHI u pacyeTsl o
3HAYCHUS U HaBBIKOB
pe3yibTaTaM aHaiu3a, MPOU3BOAUTH
HKOJIOTUYECKOTO
WX  CTaTHCTHYECKYID  00paboTKYy;
COCTOSIHUS
UHTEPIPETUPOBATD pE3yNbTaThI
€CTECTBEHHBIX U
aHaJIn3a
HCKYCCTBEHHBIX
BOIOEMOB Biageetr —HaBBIKAMH XUMHUYECKOTO

9KCIIEPUMEHTA, OCHOBHBIMHM METO/IaMU
HOJTy4YeHHUsI 1 00pabOTKH pe3yIbTaToB
aHaJln3a, HaBbIKaMU BbIOOpa METOJI0B
U CPEJCTB pelICHUs 3a/1a4
UCCIIEI0BaHMS

OneHouHBIE CpencTBA Ui HMHBAJIHMIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHYaIbHBIX CUXO(U3NUECKIX 0COOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pPOBBSI ITPEJOCTABIISIETCS JOMOTHUTEIBHOE BpeMsI TSl [TOJITOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUSHHSI MHBAIUAOB H JIUIL C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMH 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHIAWBHIYATbHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OIICHWBAHUS pE3YNbTaTOB OOyUYEHHs 110 JWUCIHUILUTUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yNbTATOB OOYYCHHS WHBAIUIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPU(TOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIi1st T C HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO arapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHMMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

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




1. AM. HuxoHOpOB. I'mapoxumusi: Yuebuuk. 2-e¢ wu3n. mnepepad. u  gomn. —CIIO.
IMAPOMETUOUS3IAT, 2001.-447c.

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

3. H. U. Hukomaiikun, H. E. Hukomaiikuna, O. II. MenexoBa. Dxonorus : Yy4eOHUK IS
cTyneHToB By30B / Hukonaiikun, Hukomait UBanosuy., H. E. Hukonaitkuna, O. I1.Menexoga ;. -
6-e u3x., ucop. - M. : Ipoda , 2008. - 622 c.

4. B. U. Kopookun, JI. B. Ilepenensckuii Dkonorusi: y4eOHUK [JIsi CTYJIEHTOB BY30B /
/Kopobkun, Brnagumup HWBanoBuu., JI. B. Ilepemennckuii; - M3n. 15-e, gom. u mepepab. —
®ennkc,2009.-602c.

Jlj11 0cBOGHMS AUCUMILTUHBI MHBAIMAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSI MMCIOTCSI M3JaHHsSI B JJICKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEYHBIX CHCTEMaxX
«/lanvy u « FOpaumy.

5.2 lonostHMTE/ILHASE JIATEPATYpa:

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

2. O.A. Anexun. Xwumwus okeana. JI.: ['mapomernonsnar.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. YaudunupoBanuslie MeTo1bl aHanu3a Boa.M.: Xumusi.1984.-448c.

6. PyKOBOJCTBO 10 METOaM XUMHUYECKOT0 aHayn3a Mopckux Boa.JI.: 'mapomereonsnat.1977.-
208c.

5.3. [lepuoauveckue M3IaHusA:
1. KypHan «9konorudeckuii BecTHUK Poccun»
2.KypHnan «9xonorus»
3.2Kypnan «Bonpocbl UXTHOIOTUM
4. Kypnan «Pb16HO€ X0351CTBOY
5. Xypnan «Pbp100BOACTBO U PHIOOIOBCTBO»
6. «['mapoONOTOTHIECKUH KypHATD).

6. TIlepeuenbr  pecypcoB  HMH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW  ceTH
«AHTEpHET», HEOOXOAMMBIX /IS OCBOCHHS THCIMILIHHBI (MOTYJIs).

OnextponHbi Katanor Hayunoit 6udinorexkn Kyol'Y (https://www.kubsu.ru/)

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

7. MeTtoauveckne yKazaHusi AJs OOy4YalOUIMXCH 10 OCBOCHHK) MCHUILIHHBI
(Mopy.Jist).

VYcnemHoe OcCBOEHHME AUCHUIUIMHBI MPEANOJaraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTyJIEHTA MyTeM IJIAaHOMEPHOM, TOBCETHEBHOM pabOTHI.

OO0mue pekomenxanun

N3ydyeHne AUCHMILTUHBI CIEAyeT HAYMHATH C MPopaboTKu pabodelt mporpaMmsbl, 0codoe
BHUMaHUE, YAEISIs HEJsIM U 3a7a4aM, CTPYKTYpe U COIEpKaHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKIHH

[IpocMoTpuTE KOHCHEKT Cpa3y MOCie 3aHATUH, OTMEThTE MaTepHall KOHCIEKTa JIEKIIUH,
KOTOPBIM BBI3BIBAET 3aTPYAHEHHS Uil TOHUMaHus. [lomblTaliTech HAWTH OTBETHI HA
3aTPYIHUTEIbHBIE BOIPOCHI, MUCIIONB3Ysl PEKOMEHIyeMyro JuTeparypy. Ecim camocrosTensHO
HE YJaJ10Ch pa3o0parbcsi B MaTepuaie, chopMyIupylTe BOIPOCH M OOPATUTECH 32 MTOMOIIBIO K
MIPETO/IaBaTEeII0 Ha KOHCYIBTAIIMH WU OJIMIKANTIIEH JICKITHH.


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

PerynspHo otBoguTe Bpemsl Ajisi MOBTOPEHUS MPOMAEHHOIO MaTepuasa, MpoBepss CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

BoinosiHeHHe J1a00paTOPHBIX padoT

Ha 3ansatum monyuute y mpemnojaBarensi TpaduK BBIMOJHEHHUS J1aO0OpaTOpPHBIX padoT.
O03aBeauTeCH BCEM HEOOXOIUMBIM METOIHUECKAM 00ECIIEYEHUEM.

[lepen mnocemienneM 1a0OpaTOpUM HM3YyYUTE TEOPUIO BOMNPOCA, MPEIIOIAraeMoro K
HCCJIEIOBAaHHIO, 03HAKOMBTECh C PYKOBOJICTBOM II0 COOTBETCTBYIOLIECH paboOTe U MOJIrOTOBHTE
MIPOTOKOJI IPOBEACHUS pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHe paldoThI;

— 3aroTOBKH TaOJMIL ISl 3alI0JHEHUSI SKCIIEPUMEHTAIbHBIMY JTAHHBIMU HAOJII0ICHUI;

— YpaBHEHHS XMMHUYECKUX PEAKIMIl MpeBpalleHuii, KoTopble OyIyT OCYILECTBICHBI IPU

BBITIOJTHCHUH 3KCIICPUMCHTA,

— pacueTHble (HOPMYIIBI.

OdopmieHre 0T4ETOB JI0JKHO MPOBOJUTHCS MOCIIE OKOHYAaHUS PabOThI B J1a0OpaTOPHUH.

Jlis MOATOTOBKHM K 3alIUTe OTYeTa CIEAYeT MPOaHAIN3UPOBATH IKCIIEPUMEHTAaJIbHbIC
pe3yJbTaThl, COMIOCTABUTH UX C U3BECTHBIMH TEOPETUUECKUMU MOJOKEHUSIMH HIIM CIIPABOYHBIMU
JaHHBIMU, O0OOIIUTH PE3yJbTaThl MCCIEAOBAHUN B BHJE BBIBOJOB IO paboTe, MOATOTOBUTH
OTBCThHI Ha BOIIPOCHI, IPUBOJHUMBIC B MCTOANYCCKUX YKA3aHHAX K BBLIITOJHCHHIO ﬂa60paT0prlx
pabor.

B ocBoeHuu NUCHUIUIMHBI UHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0POBbsl OOJIBIIIOE 3HAYCHHEC MMEST WHIWBHUIyalbHas ydeOHass paboTa (KOHCYJbTAlUU) —
JOTIOTHUTEIFHOE PAa3bsICHEHHE YyUeOHOr0 MaTepurara.

I/IH[[I/IBI/IZIyaJII)HI)IC KOHCYJIbTalUKM 110 HPCIAMETY SABJIAIOTCA BaKHBIM ¢)aKTOpOM,
CIOCOOCTBYIOLIUM MHJIMBUyaTU3allud O0Oy4EeHHUSI U YCTaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa

MCKAYNPCIOAaBaTCiicM U O6yanOIHHMC$I HHBAJIMAOM HWJIM JHMIOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMHU 300POBbA.

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3yeMbIX NPH OCYLIECTBICHUH
00pa3oBaTe/ILHOIO Mpolecca Mo JMCHUILINHE (MOYI10).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH.

KOHchIbTI/IPOBaHI/Ie U TpeaABapuTCiibHasd IPOBCPKa pa60T IMoCpeACTBOM BHCKTpOHHOﬁ
IIOYTHI.
Hcnons3oBaHue QJICKTPOHHBIX HpeBeHTaHI/Iﬁ IIpU MPOBECACHUHN JICKITUOHHBIX 3aHATHUH.

8.2 IlepeyeHb HEOOXOAMMOT0 MIPOrPAMMHOIO 00eCTIeYeHHUsI.
Microsoft Office Professional Plus
Microsoft Windows

8.3IlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Trocy (http://www.consultant.ru)
2. DnektponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoaumMasi UIA  OCYIIECTBJICHHS
00pa30BaTeJbHOrONMPOLEcca MO AUCHUIIHHE (MOIYJII0)

MaTepI/IaJ'IBHO-TCXHI/IqCCKOC obOecrieueHue JAUCIHHUITIINHBI

No Bun pa6or
(MOTyJ1s1) M OCHAIIEHHOCTH

1. JlexuonHble 3aHATUA | JIGKIIMOHHAs ayIuTOpHUs, OCHAIEHHas MpPe3eHTAlUOHHON
TEXHUKOH (IIPOEKTOP, IKpaH, KOMIbIOTEP/HOYTOYK)



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

JlabopatopHbie
3aHATHUA

Xumudaeckas naboparopus, YKOMITJICKTOBaHHASI
CHEIMATM3UPOBAHHON MeOeIbl0 M TEXHUYECKHUMH CPEICTBAMU
o0yueHusi, mTpuOOPHI I TPOBEICHHS]  JTAOOPATOPHOTO
npaktukyma: cnekrpoporomerp LEKISS1207; pH-metp-
nonomep «Ikcnept-001»; Becol Texanueckne BJIKT-500g-M.

Texkymuid  KOHTPOJIb,

Aynutopus pakynbTeTa OMOIOTHH

IPOMEXKYTOUHAS
aTTecTanus

CamocrosTenbHas Kabuner myis paboTsl, OCHAIIEHHBIH KOMIBIOTEPHON TEXHUKOH
pabora C BO3MOXHOCTBIO TOAKIIOUeHHs K cetn «VHTepHeTY,

IPOrpaMMOIl  AKPaHHOTO YBEIWYEHUS M  00eCHedYeHHBII
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO
cpeny yauBepcuteta (MHTepHETLIEHTD).




