MMHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHMS POCCUMCKOM OEJIEPALIN
denepaibHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTelIbHOE YUPEIKICHHE
BBICIIICIO 06p330BaHI/I}I
«KYBAHCKUI TOCYJAPCTBEHHBI VHUBEPCUTET»

q)aKYJIBTeT XMUMHUH U BBICOKHX TEXHOJIOTHUM

PABOYASA TIPOT'PAMMA JUCHUITJIMHBI
b1.0.43 TUAPOXUMUSA

Hanpagnenue noarotoBku 35.03.08. Boaubie 6uopecypcehl
U aKBaKyJIbTypa

HanpasnenHocTs (mpoduib) Nxtrnonorus
dopma oOydeHuUs O4Has
Kpanuduxanus OakasaBp

Kpacnonap 2022



Pabouas nporpamma nuctuuinasl - [M/IPOXUMU A
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1 Henu u 321241 U3yYeHUs1 AUCHUILINHBI (MOIYJIs).
1.1 eab ocBOeHUSI TUCHMILIUHBI.

O3HakOMJIEHHE CTYACHTOB C TEOPETUYECKUMHU OCHOBAMU THUAPOXHMHUH, OBIAJCHUE
MPAKTUYECKUMH HaBBIKAMU JUISI CAMOCTOSTEIBHBIX PabOT B O0JACTH XUMHUYECKOTO aHaImn3a
IOPUPOJHBIX BOJA M OIEHKH 3KOJOTHYECKOI'O COCTOSIHHSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
BOJIOEMOB

1.2 3agaun AUCHMIJIMHBI.
— PacKpBITh TEOPETHUECKUE U METOJIOJIOTHYECKHE OCHOBBI TUCIUTLIIUHBI;

- M3Y4uTh (U3NYECKHE, XMMHUYECKHE U OMOJIOTMYECKHE NPOIECChl, MPOTEKAIOIUE B
IIPUPOJHBIX BOAAX;

— MPOAHAIM3UPOBATH MPOOIEMBI BOJHBIX PECYPCOB;

— IPOBOJUTH QHAJIN3 U OLEHKY KOJIMYECTBEHHBIX M KaY€CTBEHHBIX U3MEHEHUN BOJHBIX
pecypcoB.

1.3 MecTo AucCHUIIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.
Huctunnuaa b1.0.43  «['uapoxumusy OTHOCHUTCS K TUCHUIUIMHAM Y4Ye€OHOrO IIjIaHa

MOATrOTOBKU OakanaBpoB o Hampasiienuto 35.03.08. Boaubie Ouopecypchl v akBaKyabTypa.

OcBoeHne MJaHHOW AMCHUIUIMHBI HEOOXOJMMO Kak MpeIIIecTBYIOIee Ui psaa
JUCIUIUIMH 10 BBIOOpY y4eOHOro TuiaHa MOArOTOBKM OakaiaBpoB mo HampasieHuio 35.03.08.
Bonublie 6uopecypchbl 1 akBaKyIbTypa.

W3yuenne mopyned IUCUMIUIMHBL «[ MOPOXHMMUS» paclIUpseT 3HAaHUS CTYACHTOB B
00J1aCTH XUMHH U CIOCOOCTBYET (POPMUPOBAHUIO MPO(ECCHOHAIBHBIX KOMIIETEeHIUH. 3HaHUs,
HOJIy4EeHHBIE B IIpOIlecce U3yUeHUs AMCUUIUINHBL «[ MIpOXUMHUs», B AalbHEHIIEM UCIIOIb3YIOTCS
B HAY4HOU paboTe M MpH MOATOTOBKE BBITYCKHOW KBaTH(PHUKAIIMOHHON pabOoThI.

1.4 IlepeyeHb MJaHMpPYyeMbIX pe3y/JbTATOB O0y4YeHUS] MO JMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHH 00pa30BaTEJbLHOM IPOrPaMMBI.

W3ydenue naHHOM y4eOHOI AMCHMIIIMHBI HAMpaBlieHO Ha (OPMUPOBAHHE Yy OOYYAIOIIUXCS
cienyromux komrerenmuii: OIIK-1, OITK-4.

Ne Miexc B pesynbrare nzyueHust yaeOHON AUCHUTIIMHBI
cOMITET CopnepxaHue KOMIIETEHIIUN 00yyYaroImuecst ToHKHBI
I (unu e€ yacTH)
o | eHumm 3HATH yMeThb BJIAJEeTh
1. | OIIK-1 | CriocobeH pemiats THUIIOBBIE | OCHOBHBIE CaMOCTOSTENIBHO CIIOCOOHOCTBIO
33124y TPOeCCHOHANBHON | MOHSTHS paboTaTh c | paborarth
eSTeIbHOCTH Ha OCHOBE 3Haj AACIMIUIMHEL | THTEPAaTyPHBIMH COTJIACHO
HUCTOYHUKAMHU. UHCTPYKLIUH,
OCHOBHBIX 3aKOHOB
MPUHIUTIAMA
MaTeMaTHYECKUX, CHCTEMHOLO
€CTeCTBEHHOHAYYHBIX U MBIILTCHHUS
obmenpodeccuoHaTbHBIX
JUCLUIUIMH C IPUMEHECHUEM
MH(pOPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH;
2. | OIIK-4 OCHOBHBIE BBINOJIHATh HaBBbIKaAMH
COBPEMEHHBI | aHAJTUTHUYECKHUE XUMHUYECKOTO
e METOJIbl | POLIENYPhI U | KCIIEPHMEHTA,




Ne B pesynbrare u3ydenus yaeOHOM JUCIUTUIMHBL

WNunekc
KOMIIET CopnepxaHuie KOMIIETEHIIUU 00yuaronuecs T0JKHBI
. (nn e€ yacTH)
o | eHumH 3HATh yMeTh BJAJeTh
Crnioco0eH peann3oBbIBATH aHamM3a pacyeTsl 10 | OCHOBHBIMU
COBPEMEHHBIE TEXHOJIOIUY U | IPUPOJHBIX | PE3ybTaTam METOaMH
00OCHOBBIBATH MX IpUMeE- 1 aHan3a, HOIYyICHUA 1
UCKYCCTBEHH | IIPOU3BOJAUTH  HUX | 00pabOTKU
HEHHE B IPOEeCCHOHATB-
. BIX BOJI CTAaTHCTUYECKYIO pe3yJIbTaTOB
HOM JIeATeTbHOCTH
OH ACATEIBHOC 00paboTKy; aHajamn3a,
WHTEPIPETUPOBATh | HABBIKAMH
PE3yNIbTaThI BbIOOpa
aHaJM3a METOJIOB u
CpencTB
penieHus 3a1a4
UCCIIEJIOBAHUS

2. CTpyKTYypa M colepkaHue TUCHHUILINHBI.

2.1 PacnpenesieHue TPYA0EMKOCTH JUCIHUIJIMHBI 10 BUIaM PadoT.
O6bmas Tpyao€MKOCTh TUCIUILIMHBI cocTaBisieT 3 3au.en. (108 vaca), ux pacnpeneneHue

10 BUAaM paboOT MPEACTaBICHO B TaOJIHIIE

(051 cmyoenmos ODO).
Bun yuebHoi paboTbl Bcero CemecTpbl
4acoB (dacer)

4

AyIuTOpHBIE 3aHATHS (BCEro) 62,2 | 62,2

B ToM gncie:

3aHsATHS JEKIIMOHHOTO TUTIA 16 16

3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPBI, TPAKTHYECKHE

3aHSITHS)

JlaGopaTopHble 3aHATHUS 46 46

HKP 0,2 0,2

KCP

CamocrosiTesibHas padoTa (Bcero) 45,8 45,8

B ToMm uncie:

ITpopaboTka yuebHOro (TEOpeTUYECKOro) MaTepuana 15,8 | 15,8

BrImosHeHNe HHTMBUTYaIbHBIX 3a1aHAH (TIOJITOTOBKA 10 10

COOOIICHUH, Tpe3eHTalnil)

Pedepar

IloaroTroBka K TeKyIeMy KOHTPOJIIO 20 20

IIpome:kyTouHasi aTTecTauum (3a4er)

OO01mas Tpy10eMKOCTh qac 108 108

3ad4. eJl. 3 3




2.2 CTpyKTYypa QM CHUIINHBI:

Pacnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Paznenbl (TeMbl) AUCHUIUIMHBI, U3y4aeMbIe B 4 ceMecTpe (ouHas ghopma)

KomanuectBo yacos
No
asnen HaiMeHOBAHHE Pa3IEIIoB AynuTtopHas CaMmocTosTenbHast
P a Bcero pabora pabora
JI 113 JIP

1 2 3 4 5 6 7

1 CocraB pUPOIHBIX BOJ U 11,8 2 4 5,8
(hakKkTOpBI, €ro ONpeACIIAIONINe
XapakTepucruka cocTaBa

2 40 4 32 4
MPUPOIHBIX BOJI

3 I'mapoxumus pek 12 2 10
I'mopoxumus 03¢ u

4 AP P 8 2 6
HCKYCCTBCHHBIX BOJIOCMOB

5 ['mapoxumust MOpelt 1 OKeaHOB 8 2 6
KoHTposib 3a 3arpssHeHuEM

6 BOJHBIX OOBEKTOB W OXpaHa 28 4 10 14
BOJI OT 3arpsi3HCHUI
Bcezo: 107,8 16 46 45,8

[Tpumeuanue: JI — nexuwmu, 13 — nmpaktudeckue 3aHsaTtusi / cemuHapbl,JIP — maGopaTopHbie

3aHATHA, CPC - camocrosTenpHas pa60Ta CTYACHTa

2.3 Copaep:xanue pa3iesoB (TeM)IHCIUNTUHBI:
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA.

HaunmenoBanue Popwvia
Ne Copneprxanue paszena(Tembl) TEKYIIETO
paznena(Tembl) KOHTPOJI
1 2 3 4
1CocraB mpuponnsix|[Ipeamer u 3agaun  TUapOXUMHH. CIOXKHOCTH Kp

BOI M (hakTophl, ero|COCTaBa BoA. IlepBoMCTOYHHMKHM coCTaBa BOA.

OTIPeIeNIOTIHE VYcnosus popmupoBaHus cocTaBa MPUPOIHBIX BOI.
Knaccugukarus coctaBa npupOoHbIX BOJI.

2XapaKkTepucTruka PactBopennbie  rasel. Honsl  Bomopoma wu| Jlp., Kp.

COCTaBa IIPUPOAHBIX  |OKMCITUTEIBHO-BOCCTAHOBUTEILHEBIN MMOTEHITHA.

BOX [maBHBIE KOMIIOHEHTHI. KapOoHaTHas cHcCTEMA.
Opranuyeckoe BelIecTBO. BHOreHHbIE AIEMEHTHI.
MuxkposnemeHTbl(CTaOuabHBIE  MHUKPO3JIEMEHTHI.
EctecTBeHHbIe paavoOaKTHBHbIE JJIEMEHTHI.
HckyccTBeHHast paAMOAKTUBHOCTD U 3arpsI3HEHUE)

3lunpoxumus pek dopMHpOBaHNE XMMHYECKOTO COCTaBa BOJ Ha b
BOJI0COOpE. Oo6u1ue 3aKOHOMEPHOCTHU
(bopMHPOBAaHUS XUMUYECKOTO COCTaBa PEYHBIX BOJ.
HeoHOpoAHOCTP XMMMYECKOTO COCTaBa BOJABI B
pekax. CTOK pacTBOPEHHBIX BEIIECTB.

ATugpoxumusi o3ep U|XUMHUYECKMM  COCTaB  BOJ ~ IPECHBIX  03€p. b

YICKYCCTBEHHBIX XUMHYECKUH COCTaB BOJ COJTOHOBATBHIX M COJISHBIX

BOJIOGMOB 03ep. XMMUYECKHI cOCTaB BOJ BOJIOXPAaHWIINLLI.




o

I'mppoxumus Mopeit u
OKCaHOB

[IpoucxoxaeHue coneBor Macchl OKeaHa. [ 1aBHbIe
HMOHBI U COJIEHOCTh. | MIpoXxumuueckas CTPYKTypa
OKeaHa. BeprukansHas TUAPOXUMUYECKAs
CTpYKTypa OKeaHoB MW Mopeil. I[loBepxHocTHas
CTpyKTypHasi 30Ha. [I[pomexxyTrouHass CTpyKTypHas
30Ha. [ myOMHHAs U IPUAOHHAS CTPYKTYPHBIE 30HBI.

KonTponb

3arpsi3HEHUEM
BOJHBIX OOBEKTOB H
oXpaHa  BOJ

3a

oT

M cTOYHMKY TOCTYIUIEHUS 3arpsA3HAIOIIMX BEILIECTB
B BOJIHbIE O0BEKTHI. MeTO/Ibl OUMCTKH CTOYHBIX BOJ
IpoMbIIeHHOCTH.  OLieHKa — 3arpsA3HEHHOCTH
BOJIOEMOB. CamoounnicHue BOZOEMOB.
MounutopuHr npupoaHsix BoJ. OxpaHa BOA OT

JLp.

3arpsI3HEHUI

3aIpA3HCHUS.

2.3.2 3aHATHS CEMMHAPCKOI0 THIIA.

VY4eOHbIM IJIAHOM 3aHSTHS CEMUHAPCKOIO TUIIA HE MIPELYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

HaumenoBanue 1abopatopHbix paboT

dopma TEeKyIIEero
KOHTPOJIS

3

4

TexHuka mabOpaTOpHBIX PabOT B aHAIMTUYECKOH J1abopaTtopuu.
OmpeneneHne KauecTBa MPUPOAHBIX BOJ 110 OPraHOJEITHYECKUM
MIOKA3aTeIsIM.

Otuer no nabopatopHoOi
pabote

OnpeneneHI/Ie XJIOpUAOB apIr€HTOMETPUIYCCKHUM MCTOLO0OM.

Otuer o nabopatopHoit
pabore

Ornpenenenue oOIIeH MIEIOYHOCTH BOI.

Otuer o nabopatopHoit
pabore

Omnpenenenue oOLIel KeCTKOCTH NPUPOAHBIX BoA. OmpenerneHue
MAarHus.

Otuer o nabopatopHoit
pabote

Honomerpuueckoe oOmnpenencHue pacTBOPEHHOIO KHCIOpoJa B
IIPUPOJIHBIX BOJAX METOI0OM BuHKIEpa.

Otuer o nabopatopHoit
pabore

Omnpenenenue coaepkanus pocdopa B BojJe

Otuer no nabopatopHoit
pabote

OKHUCIIIEMOCTD KaKk 0000IIarOIIMil TTOKa3aTeNlb KaueCcTBa BOI.

Otuer no nabopatopHoi
pabote

OrnpeneneHre HUTPATOB B IPUPOIAHBIX BOAAX
IIOTEHIIMOMETPUYECKUM METOJIOM.

Ortuer
nojabopaTopHOiipaboTe

Omnpenenenue coaep)KaHUsl 3arpsA3HSIONIMX — COEAMHEHMH

IIPUPOIHBIX BOAAX (HUTPUTBHI).

B

Otuer no nabopatopHoit
pabote

10.

Omnpenenenue cojaepkaHusl jkene3a B BoJe (OTOMETPUUYECKUM
METOAOM

Otuer no nabopatopHoi
pabote

3amuTa nabopatopHoit padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoii
pabotsl (KP), pacuetHo-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
komutokBuyM (K), rectuposanue (T), kouTponbras padora (Kp), 6ecena (b) u T.1.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl — HE IPeTyCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILINHE (MOIYJIIO)




[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI

No Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI
1 2 3
1 IToaroroska k [IpoGooTO6op ¥ TPOOOMOATOTOBKA B XHWMHYECKOM aHAIIM3E.

TeKkymeMy KoHTpodito |Jlaboparopusiii npaktukym//O.b. Boponosa, H.A. Huxoinaesa,
T.I'. Hronko, Kpacunonap, 2014

OOBEKTBI  OKpYXKalomeW cpeapl HW HX  AHATATHYECKHH
kouTpoib./Ilon pen. T.H. IlexoBmomoii; B 2-x TOMax;
Kpacnonap, 2007

Meroanueckue peKOMEHAALMM K OPraHHU3aluu ayJUTOPHOU M
BHEAyIUTOPHON  (CaMOCTOSITENIbHOM)  paboOThl  CTYICHTOB:
metoanueckue ykazanusi/ coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becmanos, H.B. Jlo3a.—KpacHonap: Kybanckuit
roc. yH-T, 2018.— 89c.

2 | IIpopabotka yueOHOrOo |OOBEKTHI OKpYXKAalOMIeW Cpeabl W HX  aHAJUTHYCCKHUN
(reopetmueckoro)  |[koHTpouw.//Ilon pen. T.H. IllexoBumosoii; B 2-x Tomax;
Marepuaia Kpacnonap, 2007.

MeToauyeckue peKOMEHIAMU K OpPraHu3allid ayAUTOPHOW H
BHEAYIUTOPHOW  (CaMOCTOSATENBbHOW)  pabOThl  CTYIEHTOB:
Meronuyeckue ykazanusa/ coct. T.ILI.  Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a.—KpacHonap: KyOanckuii
roc. yH-T, 2018.— 89c.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCiIa HHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistores
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

—B NI€YaTHOM opMe YBEITMUEHHBIM LIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

B cootBerctBum ¢ TpeboBanusimu ®I'OC BO peanuzamnusi KOMIIETEHTHOCHOTO TMOX0/a
IpeycCMaTpUBaeT HCIIOJIb30BaHHE B Y4EOHOM MpoIlecce aKTUBHBIX M HMHTEPAKTHUBHBIX (POpPM
IIPOBE/ICHUS 3aHATHM.

JlaGopaTtopHble 3aHATHS SABISIOTCS TPAAULIMOHHBIMU TpH OOYYeHHH B BY3aX U
CHOCOOCTBYIOT (DOPMHUPOBAHHMIO Y CTYACHTOB Oa30BBIX 3HAHWH, OCHOBHBIX MBICIMTEIBHBIX
orepanuii, pa3BUTHIO JOTUKH. JIabopaTopHbIE 3aHATHUS SBJIAIOTCS CAMOCTOSITEIBHBIMU U UMEIOT
poOJIeMHO-TIONCKOBBIM  XapakTep. JlabopaTopHyto paboTy, BBIIOIHIEMYIO CTYAEHTOM, MOXKHO
cuUuTaTh MNPOOJEMHONW CHUTyallMed W €€ pEeLIeHHe I03BOJSET pPEeaTn30BaTh TBOPYECKYIO
NeSITEIbHOCTh, Pa3BUTh KOMMYHHKAaTHBHYIO CIIOCOOHOCTb KaKIOI'O CTYAEHTAa, HAay4UThb €ro



apryMEHTUPOBAHHO BBIpakaTh CBOM MBICIM B TIPUCYTCTBUHM JIPYTHX, Pa3BUBATh HABBIKU
SKCTIEPUMEHTAIBHON PabOTHI.

JIns MHBAJIMAOB M JIMI[ C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI PEaTU3YIOTCA
WHIUBHUIyaJIbHBICE  OOpa30BaTEIbHBIE  TEXHOJOTHH, KOTOPBIE  IO3BOJSIOT  MOJHOCTBIO
WHIUBUIYAJIU3UPOBATh COJIEPKAHUE, METOJbl M TEMIbl YYCOHOW NEATEIIbHOCTH WHBAIH]A,
BHOCHUTH BOBpPEMsI HEOOXOIMMbIE KOPPEKIIUU KaK B JCATEIHHOCTh CTy/EHTAa-UHBAIH/IA, TAK U B
JIEATEIIbHOCTD MPEIOJaBATEIS.

Jlist Uiy ¢ orpaHUYeHHBIMU BO3MOXHOCTSIMU 370POBBS IIPEIYCMOTPEHA OpraHU3aIMs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

Cemectp | Bun 3ansatus Hcnons3yeMble HHTEPAaKTUBHbIE Kon-Bo
(JI, I1P, JIP) o0Opa3oBaTeNibHbIE TEXHOJIOTUU 4acoB
JIP Becenpl, pa3zdop curyanmii, paboTa B MajbIx 20

rpymnmnax, npe3eHranus pedeparon
(pa3paboTok) B hopmare MUHU-KOH(DEPEHITUI
Hmoeo: 20

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTalMu.

4.1DoHA OLIEHOYHBIX CPEICTB /sl POBeIeHUs] TeKYyero KOHTPOJIs.
Crnava 1abopaTtopHBIX paboT, HalMCAaHUE KOHTPOJIBHBIX PadoT.
KoHTposibHast pabota mo Teme «XapaKTepUCTHKA COCTaBa MPUPOJIHBIX BOI
IIpumepsl BOIIPOCOB:
1. PacTBOpUMOCTb I'a30B B BOJIE
2.Ilporiecchl, BIUSIONINE HA COJEPKAHKUE B PUPOJIHBIX BOJAX KHCIOPO/Ia.
3. Quccoumanus Boasl u pH pactBopa.
4.®opMbI HAXOXKACHUS TJIABHBIX KOMIIOHEHTOB B pacTBOPE.
5.WcTtounuku 06pazoBaHUsl OPTaHUYECKOTO BEIIECTBA B MPUPOTHBIX BOAX.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /sl MPOBeeHHs MPOMEKYTOYHOM aTTeCTAlMH.
Bomnpocsl k 3auerty:
1. TlpenMer u 3a1a9u UCCIICIOBAHUA XUMHH IIPUPOTHBIX BOJT
2. dopmupoBaHHE COJIEBOM MacChl OKeaHa
3. ComneBoii OanaHc: MPUXOIHAS U PACXOJIHAS YaCTH COJICBOTO OaaHca
4. OCHOBHBIE KOMIIOHEHTHI (PU3UKO-XUMHUIECKOTO COCTaBa BOJ
5. Cnoco6bl kIaccu(puKaluy BoJ
6. KadecTBeHHBIC XapaKTEPUCTUKU BOJ
7. T'maBHBIE KOMITOHEHTHI U TIOCTOSTHCTBO COJIEBOTO COCTaBa BOJIBI OKEAHOB
8. ConeHoCTh U ee olpeieieHue
9. PactBOpeHHBIE Ta3bl, HX UCTOYHUKH
10. PacTBOpMMOCTb I'a30B B BOJIE
11. JIluramuka KUCJIOPOJia B IPUPOTHBIX BOJAX
12. Jlunamuka ABYOKHCH YyTJIepoOJia B IPUPOTHBIX BOJAX
13. JIlunamuka a3o0Ta, CEpOBOIOPO/IA, YTIIEBOJAOPOIHBIX Ta30B
14. Opranuyeckoe BeIIECTBO
15. bananc opraHM4ecKkoro yriepoja B IPUPOIHBIX BOJaX
16. buoxumuueckoe norpednenue kuciaoponaa (bITK)
17. JIuccoumanusi Boabl ¥ BenmuunHa pH
18. OxucCIuTeThHO-BOCCTAHOBUTEILHBIN MOTSHIIHAI BOT
19. KapbOonartHas cuctema BOJ
20. buorenHsle 3eMeHTHI: a30T, pochop, KpeMHU
21. CrabunbHble MUKPODJIEMEHTHI B COCTaBE IPUPOIHBIX BO



22. EcrecTBEHHBIC PaIMOAKTUBHBIC AIIEMEHTHI IPUPOIHBIX BOJ

23. OO0muue 3aKOHOMEPHOCTH (POPMUPOBAHHSI XUMUUYECKOT'O COCTaBa PEYHBIX BOJ
24. HeoaHOPOTHOCTh XUMUYECKOTO COCTaBa BOJBI B PEKax

25. XuMHYECKUN COCTaB BOJ MPECHBIX 03€p
26. XUMHUYECKU COCTaB BOJ| COJIOHOBATHIX U COJIIHBIX 03€p
27. XuMHYECKUN COCTaB BOJ BOJOXPAHUIIHIIL

28. OO0mme

3daKOHOMCPHOCTH

pacnpezeneHus

UHTPEIMEHTOB B 00beMe MUpOBOro okeana
29. VcToYHMKHM 3arpsi3HEHUS U TPYIIIIBI 3aTrPSI3HSIONINX BEIECTB
30. Dxonoruyueckue MmocieACTBUS 3arpsi3HEHIs BOAHOM Cpe/Ibl

31. Cucrema MOHHUTOPHHI'A, €€ 3aJa4Yd U OpraHusanusa

32. OcHOBHBIE METOJIBI OYUCTKU BOJ
33. OxpaHa BOJ peK, 03€p, MOPEHl U OKEAHOB OT 3arpsi3HEHUI.

n N3MCHYNBOCTH

THAPOXUMHUYCCKUX

Koa m HauMeHOBaHHE

CooTBeTcTBHME YPOBHEH 0CBOEHHSI KOMIIETEHIIUN

KOMIIeTeH Ui NJIAHUPYEMBIM pe3yJbTaM 00y4eHUs] U KPUTePUSIM HX
OLICHUBAHMS
Ouenka
He 3auteno 3a4yTeHo
OIIK-1: Cnocoben 3HaeT -— OTCYTCTBHE 3HaeT —  OCHOBHBIE  IIOHATHSA
pelarh TUIOBBIE 3HaHUHI JUCIUIIAHBI

3a7a9u
npodeccnoHaTbHOM
NeSITeJIbHOCTH Ha

OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTEeMaTHYCCKHX,
€CTECTBEHHOHAYYHBIX

"
obmenpodeccuoHambHBIX
JTUCIIUILIAH C
MPUMEHEHUEM
MH(}OPMALIOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA;

YMeer — OTCyTCTBUE
yMEHUH

Brnaneer — orcyrcTBHE
HAaBBIKOB

YMeeT — caMOCTOSTEIIbHO pa6OTaTb C
JUTCPATYPHBIMU HCTOUYHHUKAMU
Bnaz[eeT —I[IpuHIOUIIaMH CHCTEMHOI'O
MBINIJICHUA

OIIK-4: CniocobeH
pean30BhIBaTh
COBPEMEHHEIC
TEXHOJIOTHH U
000CHOBBIBATE UX
MIPUMEHEHUE B
npodecCuoOHATBHON
JEATEIIbHOCTH

3HaeT -— OTCYTCTBHE
3HAHUU

YMeer — oTCyTCTBHE
yMEHUI

Bnaneer — orcyrcTBHE
HaBbIKOB

3HaeT —OCHOBHBIE
METOIBI aHATIN3a

yMeeT — BBIIIOJIHATH AHAJIUTUYCCKUC
MPOLIETYPHI 51 pacyeTsl 110
pe3yJibTaTaM aHaliu3a, MPOU3BOIWTH

COBPEMEHHBIE

UX  CTAaTHUCTUYECKYyI0  00paboTKy;
UHTEPIPETUPOBATH pe3yJIbTaThl
aHaIM3a

Brnaneer —HaBBEIKAMU XUMHAYECKOTO
SKCMIEPUMEHTa, OCHOBHBIMHU
METOAaMH TIOJYIEeHHS 1 00pabOoTKH
pe3yabTaTOB aHAIN3a, HABBIKAMU
BBIOOpA METO/IOB M CPEJICTB PEIICHHS
3aJ1a4 MCCIE0BaHUs

OueHouHble cpencTBa Il MHBAJIUAOB M JMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3JI0POBBS BEIOUPAIOTCS C YUETOM MX MHAUBUAYAIbHBIX MCUXO(DU3UUECKUX 0COOEHHOCTEH.




— Ipy He0OXOMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEOCTABIISCTCS JOTIOJHUTENFHOE BPEMS /7Sl TIOATOTOBKU OTBETA HA SK3aMEHE;

— IpY MIPOBEJCHNU MPOLEAYPHI OLICHUBAHHS PE3yIbTATOB O0OYyUCHNSI MHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKHX
CPEZCTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyNbTAaTOB OOYYEHHS MO AWUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa orneHuBaHMS PE3yIHTATOB OOYYEHHS MHBAIMIOB M JHIl C OTPAaHMYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJANTHPOBAHHBIX K OTPAHUYEHHUSIM HX 3[0POBbSI M BOCIIPHUSATHS
uHpOpMaLUu:

JIst 1L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOM U 1ONOJHUTEIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOI 115
OCBOCHUS M CHHUIUIMHBI (MOAYJIs1).
5.1 OcHoBHast 1MTEpaTypa:

1. AM. HukoHOpOB. I'mppoxumusi: VYuebHuk. 2-e wu3n. mnepepad. u  pomn. —CII6.
ITMAPOMETUOUS3IAT, 2001.-447c.

2. OOBeKTHI OKpY’KaIOIIeH cpebl U UX aHanuTudeckuit KoHTpoib.//Ilox pen. T.H. IllexoBuoBoii;
B 2-x Tomax; Kpacnomap, 2007.

3. H. U. Hukonaiikun, H. E. Hukonaiikuna, O. [1. MenexoBa. OKoiorus : y4eOHUK ISl CTY/ICHTOB
By30B / Huxonaiikun, Hukomaii iBanosuu., H. E. Hukonaiikuna, O. I[1.Menexosa ;. - 6-¢ u3.,
uctp. - M. : Ipoga , 2008. - 622 c.

4. B. 1. KopobxuH, JI. B. I[lepenenbckuii Jxkonorust: yueOHUK 1Jis1 CTYA€HTOB By30B / /KopoOkuH,
Brnanumup UBanosuu., JI. B. [lepenensckuit; - U3n. 15-e, nomn. u nepepad. — Pennkc,2009.-602c.

Jl71s OCBOCHUS AUCHUILTAHBI HHBAIMIAMH U JIUIIAMUA C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
300pOBbA HMCIOTCA H3AaHWUA B JJICKTPOHHOM BHIC B 3J'IeKTpOHHO-6I/I6J'H/IOTe‘-IHBIX CUCTEMAX
«/lanvy u «FOpatim»y.

5.2 JlonosiHUTeIbHAS JIUTEPATypa:

1. O. A. Anexun. OcHoBbl ruapoxumun. JI.: T'uaponut. 1970. - 443c.

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

3. B. B. lobpoBonbckuit. OcHoBbl Onoreoxumuu. M.: Beicias mikxomna. 1998 . - 407 c.

4. 1O.A. borganos. [Ipoucxoxaenue u pazputue okeana. M.:Mpicib. 1978.-160c.

5. H0.I0Jlypwe. YHudumpoansusie MeToab! aHaiau3a Boa.M.: Xumus. 1984.-448c.

6. PykoBOACTBO 10 METOJaM XUMHYECKOT0 aHainu3a Mopckux Boa.JI.: 'mapomereonsnat.1977.-
208c.

5.3. Illepuoauyveckne U3IaHNUS:
1.XKypnan «2xonornueckuit BecTHUK Poccum

2. Kypnan «29xonorus»



3.Kypnan «Bonpockl UXTHOJIOTHI

4. Kypnan «Pp16HOE XO3ICTBOY

5. Kypnan «Ps100BOACTBO ¥ pHIOOTOBCTBOY
6. «'uIpOoOUOIOTHYECKUN KYPHATD».

6. Ilepeyenbr pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX /IJISI OCBOCHUS JUCHHUILINHBI (MOYJIs1)

DnexTpoHHbIi Katanor Hayunoi oubamorexkn Kyol'Y (https://www.kubsu.ru/)

OBC UznarennctBa «Jlane» (http://e.lanbook.com/ )

7. Meroanueckue yKa3aHMsi JJs O00y4YalIIMXCH IO OCBOEHHIO JIHCUHHUILIMHBI
(Mmomyais).

YcnemHoe OCBOGHHME AMCHUIUIMHBI TMpEIrojaraeT akTHBHOE, TBOPYECKOE YydacTue
CTYJCHTA ITyTEeM ILIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

OO0uue pekoMeH AN

N3ydyeHne QUCHMILTMHBI CIIEyeT HAYMHATH C MPOpaboTKH pabodell mporpaMMebl, 0cod0e
BHUMAaHUe, yAelss HelsIM U 3aJlauaM, CTPYKTYpE U COJAEpKaHUIO Kypca.

Padora ¢ KOHCIIEKTOM JIeKI Ml

[IpocMOTpuTE KOHCHEKT Cpa3zy MOcCIe 3aHATUN, OTMEThTE MaTepuan KOHCIEKTa JIEKIIUH,
KOTOpBI BBI3BIBACT 3aTpPyAHEHHs] Ui TOHMMaHudA. llomplTaliTech HaWTH OTBETH Ha
3aTpyJHUTENbHBIE BOIIPOCHI, UCIOB3Ysl PEKOMEHyEeMYIO IuTeparypy. Eciu camocTosTensHo He
yIanoch pazoOparbcsi B Marepuaie, chopMyIupyiTe BOIPOCH U OOpAaTUTECh 3a MOMOIIBIO K
IIpenoaaBaTesto Ha KOHCYIbTALUY WK ONMKalIIen JeKIuu.

PerynspHo oTBoaMTE BpeMs Ui MOBTOPEHUS MPOMIEHHOTO MaTepHalia, MPOBEpsisl CBOU
3HAHUS, YMEHUS ¥ HABBIKH 110 KOHTPOJIEHBIM BOTIPOCAM.

BrinosiHeHue 1a00paTOpHBIX padoT

Ha 3ansaTum nomyuurte y mpernojaBaTenss rpaduK BBITOJHEHHS J1IaOOPAaTOPHBIX pPadoOT.
O063aBeuTech BceM HEOOXOJMMbBIM METOJMUECKUM 00€CIIeUEHUEM.

Ilepen nocemenuem 1abopaTopun HM3y4MTE TEOPHUIO0 BONPOCA, IPEANOoIaraeMoro K
UCCIIEIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJCTBOM I1I0 COOTBETCTBYIOIIEH pabOTe M MOATOTOBHTE
IIPOTOKOJI IPOBEAECHUS pabOThI, B KOTOPBIN 3aHECUTE:!

— Ha3BaHHe paloThI;

— 3aroTOBKH TaOJUI] JUTsI 3aITOJTHEHHSI SKCIIEPUMEHTATBHBIMI JAHHBIMHA HAOJIOICHUH;

— ypaBHEHHS XMMHUYECKUX PEaKIUil PeBpaIeHHA, KOTOPbIE OYAYT OCYIIECTBICHBI IPH

BBITTOJIHEHUH YKCIIEPUMEHTA;

— pacyeTHble (HOPMYIIBI.

OdopmieHre 0TYETOB I0JKHO MPOBOUTHCS MOCIE OKOHYaHUS paboThl B 1a0OpaTOPUU.

Jlis MOATOTOBKM K 3allUTe OTYETa CIEAyeT MPOAHaIU3UPOBATh SKCIIEPUMEHTAIbHBIC
pe3yIbTaThI, COMTOCTABUTH MX C U3BECTHBIMU TEOPETHUECKUMH TTOJIOKECHUSIMH HITH CIIPABOYHBIMH
JAHHBIMH, OOOOIIUTH PE3y/IbTaThl MCCIEIOBAHUN B BUIE BBIBOJAOB 1O paboTe, MOATOTOBHUTH
OTBETHI Ha BOIPOCHI, MPUBOJUMBIE B METOAMUYECKUX YKA3aHUAX K BBIIOJHEHHUIO J1a0OPATOPHBIX
pador.

B ocBoeHMM IHCHUIUIMHBI MHBAIUAAMM U JUIAMH C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYJIbTAllMM) —
JIOTMIOJIHUTEIBHOE pa3bsICHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SABISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOy4EHHs U YCTAaHOBJIEHUIO BOCIIUTATEIBHOIO KOHTAKTA


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

MCXKAY NOperunoaAaBaTciicM U 06y‘-IaIOH_II/IMC$I HWHBAJILJIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSMHU 310POBbA.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYLIECTBJICHUHU
00pa30BaTeJbLHOI0 MPOLEcca Mo AUCHUILIHHE (MOYJIIO0).

8.1 llepeuenb HH(POPMAITUOHHBIX TEXHOJIOT M.

KoHcynbTupoBanue W mpeaBapUTeIbHas MpOBepka paboT MOCPEICTBOM AIIEKTPOHHOMN
HOYTBHI.
Mcnonb30BaHue 37€KTPOHHBIX MPE3EHTALNI P IPOBEACHNH JIGKLIMOHHBIX 3aHITHH.

8.2 [lepeueHb HE0OXOAUMOI0 MPOTrPAMMHOI0 O0ecreYeHusl.
Microsoft Office Professional Plus

Microsoft Windows
8.3Ilepeyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

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

9. MarepuanbHo-TexHH4eckass 0a3a, HeoOxoauMmasi JJsi  OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO NMPOIecca MO JUCUHUILIHHE (MOTYJII0)

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTIIMHBI

No Bun pabor
(MoOmyJIsl) ¥ OCHAIIEHHOCTD

1| JlexunoHHble 3aHATUA | JIeKIIMOHHAsT ayauUTOpHs, OCHAILEHHAs Mpe3eHTallnOHHOU
TEXHUKOHU (IPOEKTOp, 3KpaH, KOMIbIOTEP/HOYTOYK)

2| JlaGopatopHble Xumuueckas nabopaTopus, YKOMILIEKTOBaHHAs
3aHATHS CHEIMATTM3UPOBAHHON MeOeIbI0 U TEXHUIECKIMH CPEICTBAMHU
oOyueHusi, mnpuOOpel JUId TpPOBEACHUS JaOOPATOPHOTO
npaktukyma: crekrpogoromerp LEKISS1207; pH-metp-
nonomep «Jkcrept-001»; Becw Texunueckue BJIKT-5009-M.

3| Texymuit  KOHTpOJb, | Ayautopus paxkyabTeTa OMOJOTUH

IPOMEXKYTOYHAs
aTTecTanus

4| CamocTosiTenbHas KaGunet s paboTbl, OCHAIIEHHBIH KOMIBIOTEPHON TEXHUKON
pabora C BO3MOXXHOCTBIO MOJAKIIOUEHUs1 K cetn «lHTepHETY,

MpOrpaMMOM  SKpPaHHOTO YBEJIMYECHHS H  O0OCCTICUCHHBIN
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO
cpeny ynuepcurera (MHTepHETIEHT)).



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

