MuHKCTEPCTBO 00pa30BaHusl U HAYKH Poccuiickoit ®enepanuu
desiepabHOE TOCY IaPCTBEHHOE OIODKETHOE 00pa3oBaTeIbHOE YyIPEKICHHE
BBICIIIETO oﬁpasoxaamm
«Ky6aHcKuii rocyJapCTBEHHBIH YHUBEPCUTET)

DakynbTeT 6U0N02UHECKUU

YTB Al rb%%
& W Y H
ITpopekrop A eﬁ@*eﬁ "6\33 PABOTE,
Y R 31305 “’/C 2,09
KadecTBy OfppioBa TIepPE

PABOYAS IPOTPAMMA ®AKYJIBTATHUBA (MOAYJIS)
B1.B.J1B.07.02 XvuMus IPECHBIX BOI

(K00 u HauMeHOBaHUEe QUCYUNTUHBL 6 COOMBEMCMEUY C YueBHLIM NNAHOM)

HarnpagieHue IOAroTOBKU /
CIENHUATBHOCTD 35.03.08 Boonvie buopecypcot u akeaxyiomypa

(k00 u HaumeHOBaHUe HaNPABIeHUA N0020MOBKU/ CNEYUATLHOCIU)

HanpasneHHOCTb (Ipoduib) /
crieruanu3anus Axeaxynemypa

(HaumeHoBaHue HANPAGIEHHOCMU (npoghuns) cneyuanusayuu)

[IporpamMma IOJTOTOBKY _1NpUKIAOHAs

(akademuueckas /npuknaoHas)

®opma obydenust _ouHas

(ouHas, ouHO-3A04HAA, 3a04YHas)

Kpanudukaius (CTeNeHb) BBITYCKHUKA bakanaep

(6axanasp, mazucmp, cneyuanicm)

Kpacuomap 2018



Paboyas nporpaMma IHCUMNIMHBL  « XHMHA NPECHBIX BOIM

COCTABNEHA B COOTBETCTBHH c tenepanbHEM rocyJapCTBEHHEIM
oDpa3oBaTeNbHEIM  CTAHOAPTOM  Beicliero ofpazosanus (PIOC BO) no
HanpasneHuo noarotoekd 33.03.08. Bonxeie Ouopecypcsl H AKBAKYIBTYPA.

[porpammy coctasun(u):

Q..  Bopownosa, KaHd XHM. HayK, IOl kadeapsl /C@’g
AHAMUTHYSCKOH XHMHH )

Pabouas nporpamMsa AHCUHIUTHEED « XHMHA MPECHBIX BOI» YTEEP#ICHA Ha
3aceaAHHH Kadeapel aHanHTHYECKOH XHMHH

npotokon Me 5 «19» anpens  2018r.

3asepyrommit kadenpoit (paspabordika) Temepnames 3.A.

PaBodaa nporpamma obeyiieHa Ha 3aceqannl Kadeapsl BOOHBIX GHOPECYpCOB H

AKBAKYIIBTYPEI
npotokon Ne 11 «24» anpens 201 8r. s

3apenyromHi kaheapoi (Bunyckaowed) AGpamuyk A. B e

i

¥YTeepaaena na sacenanun yuebuo-meToanyeckol koMuceun daxyasTera XHMHH
M BBICOKHX TEXHOIOTHI '

nporoxon Ne 5 «20» anpens 2018r. o
[Tpeacenarens VMK daxynerera Cropomenxo T.II. - o =

PeneH3eHTRI:

Eneuxnii bopuc JIMutpHesny — n-p Guon. Hayk, 3aM. ri. HExkenepa Q00 «HK
«llpuazosnedre», r. KpacHoaap



1 ey 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).
1.1 leab 0cBOEHUSA AN CHUTIIUHBI.

O3HakOMJICHHE CTYACHTOB C TEOPETHYECKUMH OCHOBAMH THAPOXUMHH, OBJIAJICHUE
MPAKTUYECKUMH HaBBIKAMU JUISI CAMOCTOSTEIBHBIX PAabOT B O0NACTH XUMHYECKOTO aHaImn3a
NPUPOTHBIX BOJ M OIEHKH SKOJOTHYECKOTO COCTOSIHHSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
BOJIOEMOB

1.2 3agauu TMCHUILIHHEIL.

— PACKPBITh TCOPETHYECCKUE U METOIOJIOTHICCKHNE OCHOBBI JTUCITUTIIINHBI;

- W3y4uTh (U3HYECKHE, XUMHYECKHEe M OWOJIOTMYECKHE MPOIECChl, MPOTEKAIOIINE B
MPUPOJHBIX BOJAX;

— U3y4uTh (AKTOPHI POPMUPOBAHUS XUMHUECKOTO COCTaBA TTOBEPXHOCTHBIX BOJI CYIIIH;

— copMHpOBaTh 3HAHHUS 00 OCOOCHHOCTSAX XHMHUYECKOTO COCTaBa M THAPOXHUMHYECKOTO
peknMa aTMOC(EepHBIX 0CAIKOB, PEYHBIX, 03EPHBIX, BOAOXPAHWIHIIHBIX U MTOA3EMHBIX BOI;

— IMIPOAHAIIM3UPOBATH MPOOJIEMBI BOJHBIX PECYPCOB;

— MPOBOJIUTh AHATU3 U OLICHKY KOJWYECTBEHHBIX U KAU€CTBEHHBIX M3MEHEHUHN BOJHBIX
pPECYpCOB.

1.3 MecTo AucuumInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMBbl.

JuctunnuHa «XUMHsI TPECHBIX BOJ» OTHOCUTCS K BAapUATMBHOW YaCTU JUCUUILIAH
yueOHOro IuiaHa MOAroTOBKM OakanaBpoB mo HampaieHuio 35.03.08. Boxubeie 6uopecypchl u
aKBaKYyJIbTYypa.

N3ydenne moaysneil AMCHUILTUHBI « XUMUS IPECHBIX BO/IY PACIIUPSIET 3HAHUS CTYJICHTOB
B 00JIACTH XUMHH U CIIOCOOCTBYET (DOPMUPOBAHHIO MPO(HECCHOHAIBHBIX KOMIETCHIINH. 3HAHHUS,
MOJIyYEeHHBIE B TPOIECCe U3YUEHUs AMCUUIUIMHBI «XHUMHUS TPECHBIX BOI», B JAajbHEiIIeM
UCTIOJIB3YIOTCS B HAYYHOU pabOTe M MPH MOJATOTOBKE BHITYCKHON KBATH(PUKAIMOHHON PabOTHI.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ VIAHUPYEMbIMHU Pe3yJIbTaTaAMH 0CBOCHHS 00pa30BaTeIbHOI MPOrPaMMBbI.

W3ydenue naHHOM y4eOHOIl AMCUMIIMHBI HaMpaBlieHO Ha (GOpMUPOBaHHE Yy OOYYaIOIIUXCS

OOIICKYNBbTYPHBIX,  OOMmMENPO()EecCHOHANBHBIX W NPO(EeCCHOHANBHBIX  KOMIICTCHIIUH
(OK/OIIK/TIK).
Ne MHexe Conepratie B pe3ynbrate n3yueHus: yaeOHON AUCIUTIITHBI
N 00yyJaronmecs J0JKHbI
[ | KOMIET | KOMIETCHITMH (nnm eé
[ | CHIHMH YacTH) 3HATh yMeTh BJAJETH
1. | OK-7 CrnocoGHOCTh K | OCHOBHBIE CaMOCTOSITEJIBHO CIIOCOOHOCTBIO
CaMOOpraHU3aLNH U | IOHATUSA paboTathb c | paborarh
camMo00pa30BaHUIO JTUCIUTLTAHBI JTUTEPATypPHBIMU COTJIACHO
UCTOYHUKAMH. WHCTPYKIIUH,
MPUHIIUITAMUA
CUCTEMHOTO
MBIIUTCHUS
2. | TIK-1 CIOCOOHOCTH BBITIOJIHATH HaBBIKaMH
y4acTBOBaTh B OIICHKE | OCHOBHBIC aHATUTHICCKUE XUMHYECKOTO
PBIOOX03HCTBEHHOTO COBpEMEHHBIE MPOLEAYPHI U | DKCIIEPUMEHTA,
3HAYCHUS U | METOMIBI pacyeTsl 0 | OCHOBHBIMHU
IKOJIOTHYECKOTO aHaim3a pe3ynbTaTam METOJIaMU
COCTOSTHHS MPUPOJHBIX W | aHAJIN3A, MOJIYICHUS W




Ne B pe3ynbrate u3ydyeHus: yaeOHOU AUCIUTUIMHBI

Nunexc Conepxxanue
.. 00ydJaronmecs J0JKHbI
[ | KOMIET | KOMIETCHIH (v e€
o | eHumm 9acTH) 3HATh yMeThb BJIAJIETH
€CTECTBEHHBIX U | UCKYCCTBEHHBIX | MPOM3BOAUTH  HX | 00paboTKU
HCKYCCTBEHHBIX BOJI CTaTHCTHYECKYIO pe3yJIbTaTOB
BOJIOEMOB 00paboTKy; aHajam3a,
WHTEPIPETHPOBATh | HABBIKAMH
pe3yNbTaThl BbIOOpa
aHaIn3a METOJIOB u
CpEencTB
pelIeHus
3a1a4y
WCCIICJIOBAHHUS

2. CTpyKTYypa M coiepKaHHe JMCIUIIIHHBI.

2.1 Pacnpeesienne TPYA0EMKOCTH IMCIUIJIMHBI 110 BUIaM padoT.
OO6m1ast Tpyn0EMKOCTh TUCHMIUIMHBI COCTaBisieT 2 3ad.en. (72 daca), X pacmpenesieHue

10 BU[aM pabOoT MpeICTaBIECHO B TaOIUIIC

(ona cmyoenmog ODO).
Bun yuebnoii paboTbl Bcero CemecTtphbl
4acoB (dachrn)

_3

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

B Tom uncie:

3aHAaTHSA JIEKIUOHHOTO TUIIA 18 18

3aHATUS CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUICCKHE

3aHSITHUSA)

JlaGopaTopHble 3aHATHS 36 36

NKP 0,2 0,2

KCP 2 2

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

B Tom unce:

[TpopaboTka y4eOHOro (TEOPETUYECKOr0) MaTepuaa 5,8 5,8

BrimomHeHUe WHIWBHTyaTbHBIX 3aaHUH (TI0ITOTOBKA

COOOLIeHUH, Tpe3eHTaIuil)

Pedepar

ITonroTroBKa K TeKyleMy KOHTPOJIIO 10 10

IIpomexyTouHAasi aTTeCTAMM (329CT)

OO61mast TpyA0eMKOCTh yac 72 72

3ad4. enl. 2 2

2.2 CTpyKTypa AMCUMILIMHbI:

Pacripenenienre BUIOB yaeOHOM paOOThI M X TPYJOSMKOCTH IO pa3jieiiaM JUCIHILTAHBL.
Pa3nensl (TeMbl) TUCIUTUIMHEI, H3y9aeMble B 3 ceMecTpe (ouHas ¢opma)

Ne HaumenoBanue paznenos(tem)

KosuectBo yacos
AynuTopHas preayaut
B abora opHas
cero P pabota
J | m3 | ap | CpC




1 2 3 4 5 6 7
1 CocTtaB pupoIHBIX BO M (PAKTOPHI, €ro 58| 2 3.8
OTIpeEISIONINE
2. |XapakTepuCTHKa COCTaBa MPUPOIHBIX BOJ 34 | 4 28 2
3.  [Imapoxummust aTMOC(EPHBIX OCATKOB 4 2 2
4. |I'mppoxumusi pek 4 2 2
5. |I'mapoxumusi 03ep U UCKYCCTBEHHBIX BOJOEMOB 4 2 2
6. |OcoOeHHOCTH XMMUYECKOT0 COCTaBa MOA3EMHBIX BoJ | 4 2 2
l'uppoxumuyeckre  UCCIENOBaHHMS  HAa  BOJAHBIX
7. |oObekrax. KoHTponp 3a 3arps3HeHueM BoAHbIX| 14 | 4 8 2
00BEKTOB.
HUmoeco no oucyuniune: 69,8 | 18 36 15,8

[Tpumeuanue: JI — nexumm, [13 — mpakTudeckue 3ansaTus / cemuHapslJIP — mabopatopHbie
sansitusi, CPC — camocTosiTenbHast paboTa CTyIeHTa

2.3 Conep:xanue pa3ieoB (TeM)IHCIUNTHHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

®dopma
Ne Hanveronanme Conepxanue pazaena(Tembl) TEKYILETo
pasnena(Tembl)
KOHTPOJISI
1 2 3 4
1. |Cocra mnpupoansix|[Ipenmer u 3amaun  ruapoxumMur. CIOXKHOCTh Kp

BOJI ¥ (DakTOpbI, €ro(cocTaBa BOJ. IIepBOMCTOYHMKM COCTaBa BOI.

OIIpENEIAIONINe VYcaopus (bOpMI/IpOBaHI/IFI coCTaBa NPUPOJHBIX BOI.
Krnaccudukanus cocraBa mpupoAHBIX BOJ.

2. |XapakTepHucTuka PacrBopennbie  rasel. HMonel  BOgopoma M JLp., Kp.

COCTaBa MPUPOJIHBIX |OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHLINA.

BOJ I'maBHbie kommoHeHThl. KapOonaTHas cucrtema.
Opranuueckoe BewiecTBO. BHOreHHbIE 3JIEMEHTHI.
MuxkposnemeHTbl(CTaOUIbHbIE ~ MHKPO3JEMEHTHI.
EcrecTBenHble paavoOaKTHBHbIE DJIEMEHTHI.
HckyccTBeHHast paAll0aKTUBHOCTD U 3arpsI3HEHNUE)

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

0CanKoB aTMOC(hEpHBIX 0CATKOB.

4. I'mapoxumusi pek @opMUpOBaHHME XMMHYECKOTO COCTaBa BOJA Ha b
BozocOope. Ob6mue 3aKOHOMEPHOCTH
(opMHPOBaHHS XUMHUYECKOTO COCTaBa PEYHBIX BO/I.
HeonHOpoAHOCTP XMMHUYECKOIO COCTaBa BOJbI B
pekax. CTOK paCTBOPEHHBIX BEIECTB.

5. [Mmapoxumusi o3ep u|XUMHUYECKU  COCTaB  BOJ  TPECHBIX  03€p. b

HCKYCCTBEHHBIX XUMUYECKUI COCTaB BOJ COJIOHOBATBHIX U COJIIHBIX

BOJIOEMOB 03ep. XUMUYECKHI COCTaB BOJI BOJIOXPAHUIUII.

6. |OcobGeHHOCTH I'pynroBbie Boasl. HanopHble(apTe3nanckue BOAbI). b

XUMHYECKOTO MuHepanbHble BOABI.

cocTaBa IOA3EMHBIX

BOJ

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

HCCIIEA0BaHUs HA|COCTOSIHUEM IOBEPXHOCTHBIX BOJ cylid. M3yueHue

BOJHBIX 00bekTax.|IpoIeccoB 3BTpO(1)I/IKaIII/II/I. HpOBC}IeHI/Ie

KOHTpOIB 3a|[THAPOXUMHUUYECKUX PabOT. ICTOUHMKYU MOCTYIUICHUS




IIPUPOJHBIX BOJ.

BanHSHeHI/IeM 3anH3HHIOH_[I/IX BCIIICCTB B BOIOHBIC OGT:CKTBI.
BOJHBIX 00BEKTOB.  |METOJbI OYMCTKHA CTOYHBIX BOJI MIPOMBIIUICHHOCTH.
Orenka 3arpsi3HEHHOCTH BOJIOCMOB.
CaMoouHIIeHnE BOJIOEMOB. MoHHUTOpPUHT

2.3.2 3aHATHS CEMMHAPCKOI0 THUIA.

VY4eOHBIM IJITAHOM 3aHATHSA CEMUHAPCKOIO TUIIA HE ITPELYCMOTPEHBI

2.3.3 JlabopaTopHbIe 3aHATHS.

®opMa TeKylero

IIOKa3aTCJIsIM.

No HaunmenoBanue 1a00paTopHbIX paboT
KOHTPOJIS
1 3 4
1.|Texanka nmabopaTOpHBIX PAOOT B aHATUTHYECKOW sabopatopuu.| OTYET 1o 1abopaTopHOU
Onpenenenre KadecTBa MPUPOJAHBIX BOJ MO OPraHOJEHTHYECKUM pabote

2.OmnpeneneHre  XJOPHIOB  apreHTOMETPUYECKHM  MeToJoM.| OT4er o 1abopaTopHOi
Ornpezesienne 001IeH MEeI0YHOCTH. pabore

3.|Onpenenenue oOmIel >KeCTKOCTH MpHUpoAHbIX Boia. Ompeaenenue| OTueT mo 1adopaTopHOA
MarHusl. pabore

4.|MonomeTprueckoe ONpEACICHHEe pPacTBOPEHHOrO Kuciopoaa B|OTUeT o JadbopaTopHOi
IPUPOIHBIX BOJIaX METOAOM BunkIepa. pabote

5.|Onpenenenue cogepxanus pocdopa B Boae Otuer o nabopatopHoit
pabore

6.|OkHCIIsIeMOCTh KaK 0000IIArOIIU TOKA3aTellb KaueCTBa BOJI. OtueT 1o 1adbopaTopHOI
pabore

7.|OnpeneneHue HUTPATOB B MPUPOJAHBIX BOAAX OtueT 1o 1adbopaTopHOI
MOTEHIIMOMETPHUYECKUM METOJIOM. pabote

8.|Ompenenenue  comepkaHus  3arpsA3HAOMUX — coeAuHeHWd  B| OTUeT 1Mo J1abopaTopHOMA
MPUPOHBIX BOJAX (HUTPHUTHI). pabore

9.Ompenenenne coaepkaHusi xkenesa B Bojae (oromerpuyeckumM| OT4eT mo 1adopaTopHOi
METOJIOM pabote

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
koiokBuyM (K), rectuposanue (T), konTponbHas padota (Kp), 6ecena (b) u 1.1.

2.3.4 [IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBblie paboTbl — He TPeTyCMOTPEHbI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEIbHOI PadoThI
o0y4yamuxcs M0 AMCHUILIHHE (MOLYJIIO)

[TepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS TUCIIUILTAHBI

T.I'. Hronko, Kpacuonap, 2014
OOBEeKTBl  OKpYXKalolmiell  cpemsl

Kpacnonap, 2007

"
koHTposb.//Ilog pen. T.H. IllexoBuoBoi;

No Bug CPC IO BBITIOJIHEHUIO CaMOCTOSITENIbHOM paOOThI

1 2 3

1 |([ToarotoBka k Tekymiemy|[Ipo6ooT6op M TPOOOMOATOTOBKA B XWMHUYECKOM aHaJH3e.
KOHTPOJIIO Jlaboparopusrii npaktukym//O.b. Boponosa, H.A. Hukonaesa,

aHAJINTUYECKUH
B 2-x Ttomax;

ux




Meronuueckue peKOMEHIALUU K OpPraHu3alud ayAUTOPHOU M
BHEAYJAUTOPHON  (CaMOCTOSITENIbHOW)  pabOTBl  CTYACHTOB:
meroauyeckue ykazanusa/ coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza.—Kpacuonap: KybOanckuit
roc. yH-T, 2018.— 89c.

2 | Ilpopabotka yueOHOTO [OOBEKTBI OKpY)KAIOIIEH Ccpeabl W HX  aHAIMTHYCCKUI
(treopernyeckoro)  |koHTpoisw.//Ilom pen. T.H. IllexoBmosoi; B 2-x Tomax;

Marepuaiia Kpacnomap,  2007.  Meroauueckue  peKOMEHIAMU K
OpraHu3aIy ayJUTOPHON U BHEAYTUTOPHOM (CaMOCTOATEILHOMN)
paboThl CTYINEHTOB: MeToauyeckue Yykazanus/ coct. T.IL
Cropoxenko, T.b. Ilounnox, A.B. becnanos, H.B. Jlo3a.—
Kpacunonap: Kybanckuii roc. yn-1, 2018.— 89c.

Y4eOHO-MeTOIMYeCKHE MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOYdYaIOMIMXCS M3
YrcIia MHBAJIMJIOB M JIMII C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 310poBbsi (OB3) mpemocrasistorces
B (hopMax, aJlanTUPOBAHHBIX K OTPAHUYCHUSAM HX 3JJOPOBBSI M BOCTIPUATHS HHPOPMAITUH:

J1J1st JITI C HApYIICHUSIMH 3PEHHS:

—B TIEYaTHOU (PopMe YBEITMUCHHBIM MPUPTOM,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

B cootBerctBun ¢ TpedoBanusimu PI'OC BO peanuzanus KOMIETEHTHOCHOTO MOAX0JA
npeaycMaTpuBaeT MCIIOJIb30BaHHE B Y4eOHOM IpOLecCe aKTHUBHBIX M HWHTEPAKTUBHBIX (OpM
IIPOBE/ICHUS 3aHATHM.

JlaGoparopHble 3aHATUS SIBISIFOTCS TPaJWLMOHHBIMU IpU OOYYEHHH B BYy3aX U
CHOCOOCTBYIOT (OPMHPOBAHHUIO Y CTYAEHTOB 0a30BBIX 3HAHUN, OCHOBHBIX MBICIUTEIBHBIX
orepanuii, pa3BUTHIO JOTHKHU. JIJabopaTopHble 3aHATHS SBISIOTCS CAMOCTOSITEIbHBIMU U UMEIOT
po0JIEMHO-TIONCKOBBIM  XapakTtep. JJabopatopHyto paboTy, BBINOIHIEMYIO CTYJIE€HTOM, MOKHO
cUMuTaTh MNPOOJEMHONW CHUTyallMed W €€ pelIeHHue IO03BOJseT pPeaJr30BaTh TBOPYECKYIO
JeSTEIbHOCTh, Pa3BUTh KOMMYHHKAaTUBHYIO CIOCOOHOCTh Ka)JOTO CTYJEHTa, HAy4YHUTh €ro
apryMEHTUPOBAHHO BBIPaXKaThb CBOM MBICIM B MPHUCYTCTBHUHM JAPYTUX, pPa3BUBaTh HaBBIKU
HKCIIEPUMEHTAIBHOM paboThI.

JUis MHBaNIMIOB W JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbSI PEATU3YIOTCS
UHAMBHUAYyaJIbHbIE  00pa3oBaTelbHbIE  TEXHOJOTMM, KOTOpPBHIE  IMO3BOJIIIOT  MOJHOCTBIO
WH/IMBUYaJIN3UPOBATh COZEp)KaHUE, METOJAbl W TEeMIbl Y4eOHOH JAeATeNbHOCTH WHBAIUAA,
BHOCHUTH BOBpeMsi HEOOXOJIMMbIE KOPPEKIMN KaK B JEATEIbHOCTh CTyJE€HTa-UHBAINU/IA, TaK U B
JeSITEIbHOCTD MIPENoiaBaTells.

JUig 5ui ¢ OrpaHWYEHHBIMU BO3MOXHOCTSMHU 370POBbsSI IIPELYCMOTPEHA OpPTraHU3alMs
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

Cemectp | Bux 3anaTus Hcrionb3yeMble HHTEPAKTHBHbIE Kon-Bo
(JI, 1P, JIP) 00pa3oBaTeTbHBIE TEXHOTIOTHI 4acoB

JIP Becenpl, pa3dop curyauuii, pabota B MaJIbIX 12




rpynmnax, mpe3eHranus pegeparon
(pa3paboTok) B hopmMaTre MUHH-KOHDEPEHITUH

Umoezo: 12

4. OneHo4YHbIe CpeACcTBA JIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTalyu.

4.1PoHI OLIEHOYHBIX CPEACTB /IJIsl IPOBEeHUs TEKYIIEro KOHTPOJIsI.
Crnava 1abopaTtopHbBIX paboT, HAlMCAHUE KOHTPOJIBHBIX PadoT.
KoHTposibHast pabota mo Teme «XapaKTepUCTUKA COCTaBa MPUPOIHBIX BOI
IIpumepsl BOIIPOCOB:
1. PacTBOpUMOCTB ra30B B BOJIE
2.IIpoueccel, BIUSIONIME HA COJEPKAHUE B MPUPOJIHBIX BOJAX KUCIOPOA.
3. duccoumnanus Boasl U pH pactBopa.
4.DopMbI HAX0XKICHUS TTIABHBIX KOMIIOHEHTOB B PACTBOPE.
5.Mctounukn 00pa3oBaHusl OPraHUYECKOTO BEIIECTBA B MPUPOIHBIX BOJIAX.

4.2 ®oH OLIEHOYHBIX CPEACTB ISl MPOBEACHUA MPOMEKYTOUYHOM aTTeCcTAlluM.
Bomnpocs! k 3a4ery:
1. Ilpeamer u 3a1auu UCCIEIOBaHUNA XUMUU MPUPOJIHBIX BOJ
2. OCHOBHBIE KOMIIOHEHTHI (PU3UKO-XHUMHUYIECKOTO COCTaBa BOI
3. CnocoOsbI K1accu(pUKAIMKA BOJT
4. KauecTBeHHBIE XapaKTEPUCTHKH BOJ
5. PactBopeHHbIE ra3pl, UX UCTOUHUKU
6. PacTBOpHMOCTB ra30B B BOJIE
7. JluHaMuKa KUCJIOpOJa B IPUPOIHBIX BOAAX
8. JluHaMuKa JIBYOKHCH YIJIepoja B IPUPOAHBIX BOJAX
9. IumnHamuKka a3oTa, CEpOBOIOPO/IA, YTIECBOJOPOIHBIX I'a30B
10. Opranuueckoe BeuecTBO
11. Banmanc opraHu4eckoro yriepoja B IpUPOIHBIX BOJAX
12. buoxumudeckoe norpedienne kuciopoaa (bBIIK)
13. uccoumanus Boas! u BenmnunHa pH
14. OxucnuTenbHO-BOCCTAHOBUTENBHBIM MOTEHIMAI BOJ
15. KapGonartHas cuctema Boj
16. buorenHsle 31eMeHTHI: a30T, pochop, KpeMHUI
17. CraOunbHble MUKPO3JIEMEHTHI B COCTaBE MPUPOIHBIX BOJI
18. EcrtecTBeHHbIE paIMOAKTUBHBIE HJIEMEHTHI IPUPOTHBIX BOJ.
19. Xwumuueckuii coctaB aTMOC(HEPHBIX OCATKOB.
20. IIpoucxoxaeHue 1 OpMUPOBAHHE COCTaBa aTMOC(HEPHBIX OCAIKOB.
21. OOmme 3aKOHOMEPHOCTH (HOPMUPOBAHHSI XUMHUYECKOT'O COCTaBa PEYHBIX BOJ
22. HeoJHOPOJHOCTh XMMUYECKOI'O COCTaBa BOJBI B peKax
23. XUMHUYECKUI cOCTaB BOJI IIPECHBIX 03€P
24. XuMHUYecKui coCTaB BOJ BOJOXPAHMIMILL.
25. I'pyHTOBBIE BOAPBI.
26. HamnopHble(apTe3naHCKUE BOJBI).
27. MuHepaibHBIE BOJIBI.
28. VICTOYHMKH MOCTYIIJICHUS 3arpsA3HSIONUX BEIIECTB B BOIHBIC OOBEKTHI.
29. VcTOYHMKM 3arps3HEHUS U TPYIIIBI 3arPs3HSIONINX BEIISCTB
30. DxoJoruuecKue mocieACTBUS 3arps3HEHHs BOJHOM CPeIbl.
31. Opranuzamnus padboT 1Mo HaOJIIOACHUIO 32 COCTOSHUEM MTOBEPXHOCTHBIX BOJ CYIIIH.
32. M3ydeHue npoueccoB IBTPOPHUKAIMH.
33. IIpoBeneHne THAPOXUMHUUECKUX PAOOT.
34. Cucrema MOHMTOPUHTA, €€ 337a4ll U OpraHu3aIus
35. OCHOBHBIE METOBI OYHUCTKH BOJI




Koa n CooTBeTcTBHE YPOBHEH OCBOCHHMS KOMIIETCHIINH IVIAHUPYEMbIM

HAUMeHOBaHHe pe3yJibTaM 00y4eHUs] M KPUTEPUSIM UX OLleHHBAHUS
KOMIIeTeHIH I Ouenka
He 3auteHo 3a4TeHO
3HaeT -— OTCYTCTBUE 3HAHUU 3HaeTr @ — OCHOBHBIE TOHSITHUSA
YMeer — 0OTCyTCTBHE YMEHUI JTUCHUTUTUHBI

OK-7: ciocobHOCTh K | Bmameer — orcyTcTBHE
CaMOOpraHu3alli U | HABBIKOB
caM000pa30BaHHIO

VYMeeT — caMOCTOATEIBHO pa6OTaTB C
JUTCPATYPHBIMU HCTOUYHHUKAMU
Bnaz[eeT —IIpUHOUIIaMHU CUCTEMHOTI'O
MBIIIJICHUA

[1K-1: ctocoOHOCTE | 3HAET -— OTCYTCTBUE 3HAHUM
y4acTBOBATh B YMeer — OTCYTCTBHE yMEHUN
OILICHKE Bnageer — orcyrcrBue
PBIOOXO3AUCTBEHHOTO | HABBIKOB

3HAYEHHUS U
9KOJIOTMUECKOTO
COCTOSIHUS
€CTECTBEHHBIX U
HCKYCCTBEHHBIX
BO/IOEMOB

3HAaeT  —OCHOBHBIE  COBPEMCHHBIC
METOAbI aHaJINn3a

YMeeT — BBINOJHITh AHATUTHYCCKUE
IPOLELYPBI u pacuersl o
pe3yibTaTaM aHaju3a, MPOU3BOIUTH
WX  CTaTUCTHYECKYI0  OOpaboTKYy;
UHTEPIIPETHPOBATh PE3yJIbTaThI
aHaIM3a

Biiageer —HaBbIKaMHU XUMHUYECKOTO
OKCIICPUMCHTA, OCHOBHBIMH MCTOAaAMU
HOJTyYeHHSI U 00PaOOTKHU PE3yJIbTaTOB
aHaJln3a, HaBbIKaMH BI)I60pa METOAOB
Y CPEJICTB peIleHHs 3a1a4
YICCIICJIOBAHHUS

OueHouHble cpencTBa Uil MHBAJIUAOB U JIMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM X WHAMBUIYAIBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— TOpu HEOOXOOUMOCTH HWHBAIMIAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
310POBBS ITPEAOCTABIIACTCS TONOJHUTEIBHOE BPEMS JJIs IIOATOTOBKY OTBETA HA DK3aMEHE;

— MPU MPOBEICHUU MPOLIETYPHl OLICHUBAHUS PE3YIbTATOB O0YUEHUSI HHBAIUOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3J0POBbS NPEyCMATPUBAECTCS HCIIOIb30BAHUE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00Y4AIOIIKXCSl C OTPAaHUUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSI
U MHBAJIUAOB TpOLEAypa OLEHMBAHUS pE3YyJIbTaTOB OOyYeHHs IO JAUCLUUIUINHE MOXKET

MMPOBOAUTHCA B HECCKOJIBKO 3TAaIlOB.

IIponiennypa orneHMBaHUsI pe3yabTaTOB OO0YUYEHHs MHBAJIUAOB M JIHMII C OrpaHUYEHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSl 10 JUCHMILIMHE (MOAYJNIO) MpEeaycMaTpUBaeT MPEIOCTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYCHHMSIM HX 370POBbS U BOCIPHUSATHS

uH(popMauu:
Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:
— B IleyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,
— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.
JIist L ¢ HapyIeHUsIMU CITyXa:
— B I1e4aTHoOM (opme,
— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

I[J'ISI JIAI ¢ HAPpYIICHUAMHU OINOPHO-ABUI'ATCIIBHOIO allliapara:

— B ieyaTHoO! opme,
— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

HaHHBIfI MNEPCUCHb MOXKCET OLITH KOHKPETU3UPOBAH B 3aBHUCHUMOCTHU OT KOHTHHI'CHTA

o0yJaromuxcs.

5. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI

JJIS OCBOCHM S JUCUMILIMHBI (MOAYJIs1).




5.1 OcHoBHas JiuTEpaTypa:

1. AM. HuxoHOpOB. I'uapoxumusi: Yuebuuk. 2-e¢ wu3n. mnepepad. u  pom. —CIIO6.
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 / Hukomaiikun, Hukomnaii IBanosuy., H. E. Hukonaiikuna, O. I1.Menexoga ;. -
6-e u3x., ucop. - M. : Ipoda , 2008. - 622 c.

4. B. U. Kopookun, JI. B. Ilepenensckmii Dkonorus: y4eOHHUK i CTYJICHTOB BY30B /
/Kopobkun, Brnagumup HWBanosuu., JI. B. Ilepemensckuii; - M3n. 15-e, gom. u mepepab. —
®ennkc,2009.-602c.

Jlj11 OcBOGHMS AUCUMILTUHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMEIOTCSI M3JaHHSI B JICKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaxX
«/lanvy u « FOpaumy.

5.2 lonostHMTeILHASI JIATEPATYpa:

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

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

3. B. B. Jlo6poBomnsckuit. OcHoBbI Onoreoxumuu. M.: Bricinas mkomna. 1998 . - 407 c.

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

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

6. PyKoBOJCTBO 10 METOaM XUMHUYECKOTO aHasin3a Mopckux Bo.JI.: 'mapomereonsnar.1977.-
208c.

5.3. [lepuoauveckue U31aHusA:
1.XKypnan «29xonoruueckuii BeCTHUK Poccumy

2. Kypnan «9xonorus»

3.Kypnan «Bonpocbl UXTHOIOTUM

4. Kypnan «Pb16HO€ X0351CTBOY

5. Kypnan «Pb160B0ICTBO U pbI0OJIOBCTBO»
6. «['napoONOTIOTHUECKUH KypHAI».

6. Ilepeyenr pecypcoB  HH(OPMALMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«HTEepHET», HEOOXOTUMBIX JIISI OCBOEHHSI TUCHUTIUHBI (MOTYJIsI).

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

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

7. MeToauyeckne yKa3aHusi AJs1 OOyYAlOIIMXCS IO OCBOEHHMI0 THCHMILIMHBI
(monyas).

YcenemHoe OCBOCHUE JUCLMIUIMHBL IPEANOIaracT akTUBHOE, TBOPYECKOE YYacTHe
CTYJI€HTa ITyTEeM IJIAHOMEPHOU, OBCEIHEBHOM pabOTHI.

O01mme pekoMeHAALUM

N3ydeHne AUCUMILTUHBI CIEAyeT HAYMHATH C MPopaboTKu pabodelt mporpaMmsl, 0codoe
BHUMAaHHMeE, YA LeJIsIM U 3a/1a4aM, CTPYKTYpPE U COJIEpKaHUIO Kypca.

Pabora ¢ KOHCIIEKTOM JIEKIIU I

[IpocMOTpUTE KOHCIIEKT Ccpa3y MOCIE 3aHATUNA, OTMEThTE MAaTEpHall KOHCIIEKTA JIEKLIHM,
KOTOPBIM BBI3BIBAET 3aTPYJHEHHS Uil TOHUMaHus. [lomblTaliTech HAWTH OTBETHI HA
3aTPYJHUTEIIBHBIE BOIPOCHI, UCMOIb3Yd PEKOMEHAYEMYIO JUTeparypy. Eciaum camocTosTensHO
HE y/Ialloch pa3o0parbcs B MaTepuaie, cPopMyIupynTe BOMPOCH U 0OPATUTECH 32 TTIOMOIIBIO K
MIPETO0/IaBaTEeII0 Ha KOHCYIbTAIIMN WJTH OJTMKANTIICH JISKITIH.


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

PerynspHo oTBoAMTE BpeMs Ul MOBTOPEHUS MPOMIEHHOTO MaTepHaia, MpoBepsisi CBOU
3HAHUS, YMEHUS ¥ HAaBBIKH 110 KOHTPOJILHBIM BOIIPOCAM.

BrinosiHeHue 1a00paTOPHBIX padoT

Ha 3ansatum nonyuurte y mpernonaBaTensi rpaduK BBITOJHEHHUS JIaOOPAaTOPHBIX pPadoOT.
O03aBeauTECH BCEM HEOOXOIUMBIM METOINUECKAUM 00ECIIEYEHNEM.

Ilepen mocemenueM 1abopaTopuu HM3Y4YUTE TEOPHIO BOMPOCA, IPEAINONAraeMoro K
UCCIICIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M MOArOTOBHTE
POTOKOJI IPOBEICHUS pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHue paldoThI;

— 3aroToBKH Ta6J'II/II_I JJIs1 3alIOJTHEHW A OKCIICPUMCHTAJIBHBIMU JaHHBIMU Ha6J'II-OI[€HI/II71;

YpaBHEHHS XUMHUYECKUX PEAKUUH MpeBpaIleHi, KOTOpbie OyIyT OCYIIECTBICHBI PU
BBINOJIHEHUH SKCIIEPUMEHTA;

— pacyetHbIe (HOPMYIIBI.

OdopmiieHre 0TYETOB T0JIKHO IPOBOJUTHCS MOCIIE OKOHYAHUS pabOThI B JIAOOPATOPUH.

JUig MOATOTOBKM K 3allUTE€ OTYETa CIEAYET IPOAHAIU3UPOBATH SKCIIEPUMEHTAJIbHBIC
pe3yibTaThl, COIOCTABUTh UX C U3BECTHBIMU TEOPETUUECKUMHU MOJIOKEHUSMH WIH CIIPABOYHBIMU
JAHHBIMH, O0OOLIUTH PE3y/IbTaThl MCCIEJOBAHUN B BUJIE BBIBOAOB 10 paboTe, MOATOTOBHUTH
OTBETHI Ha BOIIPOCHI, IPUBOJIMUMBIE B METOJIUYECKUX YKA3aHUSX K BBIIOJHEHHIO JIAOOPATOPHBIX
pabor.

B ocBoeHHMHU NUCHMITIMHBI MHBAIWJAMU M JIMLIAMH C OTPAHUYEHHBIMU BO3MO>KHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIYyIpernosaBaTesieM W OOydYalolIMMCS WHBAIMIOM WM JIMIIOM C OrpaHUYEeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIA, HCNOJIb3YeMbIX MPH OCYLIECTBICHUH
00pa3oBaTe/ILHOIO Mpolecca Mo JMCHUILINHE (MOYI10).

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH.

KoncynpTupoBanue u mpenBapuTenbHas MPOBEpKa padOT MOCPEACTBOM DIIEKTPOHHOM
MOYTBHI.
Hcnonbs3oBanne >IEKTPOHHBIX MPE3EHTALUN MTPU MPOBEICHUN JIEKIIMOHHBIX 3aHSATHH.

8.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOIO 00eCTIeYeHHUSI.
Microsoft Office Professional Plus
Microsoft Windows

8.3Ilepedyenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBas cuctema «Koncynabrant [Tmroc» (http://www.consultant.ru)
2. DnexTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

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

MarepuanbHO-TEXHUYECKOE 00eCTIeYeHNE T CIIUTUTMHBI

Ne Bun pabor
(MOIyINsT) ¥ OCHAIIEHHOCTh

1. Jlekunonnsele 3aHATHS | JIeKUMOHHAs ayauTOpHUs, OCHAIICHHas MPE3CHTAMOHHOMN
TEXHUKOHU (TIPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK)



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

JIaGopaTopHsbie
3aHATHUSA

XumHuueckas naboparopus, YKOMITJIEKTOBaHHAsI
CIIENANIN3UPOBAHHON MeOENbI0 ¥ TEXHUYECKUMH CPEICTBAMHU
oOyueHusi, mpuOOpPH UIg TPOBEACHHUA JAOOPATOPHOTO
npaktukyma: crektpodoromerp LEKISS1207; pH-metp-
nonomep «kcrept-001»; Becol Texunueckue BJIKT-5009-M.

Tekymuid  KOHTPOJb,

Aynutopus axkynbTeTa OM0I0THH

IIPOMEKYTOYHAS
aTTecTalus

CamocrosTenbHas Kabuner s paboThl, OCHAIIEHHBIH KOMIIBIOTEPHOW TEXHUKOMH
paboTta C BO3MOXHOCTBKO HOIKIOUeHUs K cetu «HTepHETY,

MPOrpaMMOi  SKPAaHHOTO yBEIWYCHHS W  OOCCIICUCHHBIN
JIOCTYIIOM B AJIEKTPOHHYIO0 HH(OPMALIMOHHO-00pa30BaTEIbHYIO
cpeny yHuBepcurera (MHTEpHETLEHTD).




