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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).
1.1 leab 0cBOEHUSA AN CHUTIIAHBI.

O3HakOMJICHHE CTYACHTOB C TEOPETHYECKUMH OCHOBAMH THAPOXUMHH, OBJIAJICHUE
MPAKTUYECKUMH HaBBIKAMU JUISI CAMOCTOSTEIBHBIX PAabOT B O0JACTH XUMHYECKOTO aHaImn3a
NPUPOTHBIX BOJ M OIEHKH SKOJOTHYECKOTO COCTOSIHHSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
BOJIOEMOB

1.2 3agauu TUMCHUILIHHEI.

— PACKPBITh TCOPETHYECCKUE U METOIOJIOTHICCKHNE OCHOBBI JTUCITUTIIINHBI;

- W3y4uTh (U3HYECKHE, XUMHYECKHEe M OWOJIIOTMYECKHE MPOIECChl, MPOTEKAIOIIUE B
MPUPOJHBIX BOJAX;

— U3y4UTh (AKTOPHI POPMUPOBAHUS XHMHUECKOTO COCTaBa MTOBEPXHOCTHBIX BOJI CYIIIH;

— chopMHpoBaTh 3HaHHUS 00 OCOOCHHOCTSX XHMHUYECKOTO COCTaBa M THAPOXHUMHYECKOTO
pekuMa aTMOC(EepHBIX 0CAIKOB, PEYHBIX, 03EPHBIX, BOAOXPAHWIHIIHBIX U MTOA3EMHBIX BOI;

— IMIPOAHAJIM3UPOBATH MPOOJIEMBI BOJAHBIX PECYPCOB;

— MPOBOJIUTh AHAJU3 U OLICHKY KOJWYECTBEHHBIX U KAU€CTBEHHBIX U3MEHEHUHN BOJHBIX

pECypCoB.

1.3 MecTo AucuumJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

JuctunnuHa «XuUMHsI TPECHBIX BOJ» OTHOCUTCS K BApUATMBHOW YaCTU JUCUUILIAH
yueOHOro IuIaHa MOJArOTOBKM OakanaBpoB o HampasieHuio 35.03.08. Boxubeie 6uopecypchl u
aKBaKyJIbTYpa.

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
UCTIONB3YIOTCS B HAYYHOU pabOTe | MPH MOJATOTOBKE BHITYCKHON KBATH(DPUKAMOHHON PabOTHI.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ VIAHUPYEMbIMHU pPe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOIl MPOrPaMMBI.

N3yuenne naHHOM y4eOHOW MUCHMIUIMHBI HAIpaBiIeHO Ha (OPMHUPOBAHHE Yy OOyYaIOLIMXCS

OOIIEKYTBTYPHBIX,  OOmIEeNpodecCUOHATBHBIX U MPOPECCHOHAIBHBIX  KOMIETEHIIUN
(OK/OIIK/TIK).
No Miexc Conepane B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIHBI
" 00yyJaronmecs J0JKHbI
[ | KOMIET | KOMIETCHIMH (nnm eé
[ | CHIHMH YacTH) 3HATH yMeTh BJIA/IETh
1. | OK-7 CrnocoGHOCTh K | OCHOBHBIE CaMOCTOSITEJIBHO CIIOCOOHOCTBIO
CaMOOpraHU3aLNH U | IOHATUSA paboTathb c | paborartb
camMo00pa3oBaHUIO JTUCIUTLTAHBI JTUTEPATypPHBIMU COTJIACHO
UCTOYHUKAMH. WHCTPYKIIUH,
MPUHIIUITAMUA
CHUCTEMHOTO
MBIIUICHUS
2. | TIK-1 CIOCOOHOCTH BBITIOJIHATH HaBBIKaMH
y4acTBOBaTh B OIIEHKE | OCHOBHBIC AHATUTHYECKUE XUMHYECKOTO
PBIOOXO03HCTBEHHOTO COBPEMEHHBIE MpoLEeypbl U | DKCIIEPUMEHTA,
3HAYCHMS W | METOMIBI pacueTsl 10 | OCHOBHBIMHU




Ne MHnexe Coneprcame B pe3ynbrate u3ydyeHus: yaeOHOU AUCIUTUIMHBI
.. 00ydJaronmecs J0JKHbI
[ | KOMIET | KOMIETCHIH (unm eé
o | eHumm 4acTH) 3HATh yMeTh BJIA/I€Th
HKOJIOTMYECKOTO aHaym3a pe3yibTaTam MeTOJIaMuU
COCTOSIHUS NPUPOAHBIX U | aHAJIN3a, HOJlyuYeHUus: |
€CTECTBEHHBIX U | UCKYCCTBEHHBIX | MPOM3BOAUTH  HX | 00paboTKu
HCKYCCTBEHHBIX BOJ CTaTUCTUYECKYIO pe3yJIbTaToB
BOJIOEMOB 00paboTKy; aHajamn3a,
MHTEPIPETUPOBATh | HABBIKAMU
pe3yNIbTaThl BbIOOpa
aHaJn3a METO/I0B u
CpencTB
pelieHus
3a1a4y
MCCIIEJIOBAHHUS

2. CTpyKTYpa M co/iep:KaHHe JMCIHUIIIHHBI.

2.1 PacnipeaesieHue TPyA0EMKOCTH JUCHMILIMHBI 10 BUIaM padoT.
OO6miast Tpyn0EMKOCTh TUCHMIUIMHBI COCTaBisieT 2 3ad.en. (72 daca), X pacmpenesieHue

110 BU[aM pabOoT MpeICTaBIECHO B TaOIUIIE

(ona cmyoenmog OPO).
Bun yuebnoii pabotbl Bcero CemecTtphbl
4acoB (dachrn)
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AyIuTOpHBIE 3aHATHS (BCEro) 56,2 | 56,2

B Tom uncine:

3aHATHSA JIEKIUOHHOIO TUIIA 18 18

3aHATUS CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUICCKHE

3aHSTHUSA)

JlaGopaTopHble 3aHATHS 36 36

HKP 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

BrimomHeHre WHIWBHTYaTbHBIX 3aaHUH (TIOITOTOBKA

COOOIIeHUH, Tpe3eHTaluil)

Pedepar

ITonroTroBKa K TeKyleMy KOHTPOJIIO 10 10

IIpomexyTouHAasi aTTeCTANMM (329CT)

OO61mast TpyA0eMKOCTh yac 72 72

3ad4. enl. 2 2

2.2 CTpyKTypa AMCUMILIMHbI:

Pacripenenienre BUIOB yaeOHOM paOOThI M X TPYJOSMKOCTH TI0 pa3jieiiaM JUCIHILTAHBL.
Pa3nensl (TeMbl) TUCIUTUIMHEI, U3y9aeMble B 3 ceMecTpe (ouHas ¢opma)

| Ne | HaunmenoBanue paznenos(Tem)

KonmuecTBo yacoB




AynuTtopHast B}:);i};im
Bcero pabora pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1 CocTaB mpupoIHBIX BO M (PAKTOPHI, €ro 58| 2 3.8
OTIpeCISIONINE
2. |XapakTepuCTHKa COCTaBa MIPUPOIHBIX BOJI 34 | 4 28 2
3.  [I'mapoxumusi atMoc(hepHBIX 0CATKOB 4 2 2
4,  ['mppoxumusi pek 4 2 2
5. |'mppoxumus o3ep U UCKYCCTBEHHBIX BOJOEMOB 4 2 2
6. Oco0EHHOCTA XMMHUYECKOTO COCTAaBA II0A3EMHBIX BOJ 4 2 2
l'anpoxumMuveckre  UCCIENOBaHWS  HA  BOJHBIX
7. |oObektax. KoHTpomb 3a 3arps3HeHWeM BOAHBIX| 14 | 4 8 2
00BEKTOB.
HUmoeo no oucyuniune: 69,8 | 18 36 15,8

[Tpumeuanue: JI — nekuwmu, 13 — nmpaktudeckue 3ansaTtust / cemuHapblJIP — maGopaTopHbie
sansaTusi, CPC — camocrositenpHas paboTa CTy/IeHTa

2.3 Conep:xaHue pa3iesioB (TeM)IMCUUILIHAHBI:
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA.

HanmenoBanue Popma
Ne Copneprxanue paszena(Tembl) TEKYILIEro
paszzena(Tembl) KoHTpOIA
1 2 3 4
1. |Cocra mnpupoassix|[Ipenmer u 3amaun  ruapoxuMur. CIOXKHOCTH Kp

BOI ¥ (hAaKTOPHI, €ro(cocTaBa BOJ. IIepBOMCTOYHMKM COCTaBa BOI.

OTIPEIEISAIONIHE YcnoBust GOpMHPOBAHUS COCTABA MPUPOIHBIX BOJ.
Krnaccudukanus cocraBa mpupoaHbIX BOJ.

2. |XapakTepHucTuka PacrBopennble  rasel.  HMonel  BOogopoma M JLp., Kp.

COCTaBa MPUPOAHBIX |OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTCHIIUAI.

BOJ I'maBupie kommoneHThl. KapOonaTHast cucrtema.
Opranuueckoe BeniecTBO. bHOTeHHbBIE 3JIEMEHTHI.
MuxkposnemMeHTbI(CTa0uIbHbIE  MHKPOAJIEMEHTHI.
EctectBennbie paavoOaKTUBHbIE AIIEMEHTHI.
HckyccTBeHHast paAl0aKTUBHOCTD U 3arpsi3HEHNUE)

3. |I'mapoxumus XUMHUECKUH  COCTaB  aTMOC(EpPHBIX  OCAJKOB. b
aTMOC(EPHBIX [Ipoucxoxaenrne W  OPMHUpPOBAaHUE  COCTaBa

0CaZiKOB aTMOC(EpHBIX OCAJIKOB.

4. I'mapoxumusi pek @opMUpOBaHME XMMHYECKOTO COCTaBa BOJ Ha b
BozocOope. Ob6mue 3aKOHOMEPHOCTH
(opMHUPOBaHNS XUMHYECKOTO COCTaBa PEYHBIX BO/I.
HeonHOpoAHOCTP XMMHUYECKOIO COCTaBa BOJbI B
pekax. CTOK paCTBOPEHHBIX BEIIECTB.

5. [lMuapoxmmust o3ep u|XUMHUYECKUA  COCTaB  BOJ  TPECHBIX  03€p. b

HCKYCCTBEHHBIX XUMUYECKUH COCTaB BOJ COJIOHOBATBHIX U COJIIHBIX

BOJIOEMOB 03ep. XUMUYECKHI COCTaB BOJI BOJIOXPAHUIUII.

6. |OcoGennoctu I'pynToBbie Bosibl. HamopHble(apTe3naHCKuE BOJBI). b

XUMHYECKOT0 MunepanbHbIe BOJBI.

cocTaBa IOA3EMHBIX

BOJ

7. |Tuppoxumuyeckue |Opranuzanuss paboT 1o  HAOMIOJCHHIO 32 JLp.




HUCCICI0OBaHUA Ha|COCTOAHUCM MOBCPXHOCTHBIX BOJ CYIIH. I/I3yIIGHI/IC

BOJOHBIX  0OBEKTax.|TPOIECCOB 3BTPODHUKAITIH. [IpoBenenue
Kontposnb 3a[THIPOXUMHUYECKHX paboT. ICTOYHUKY MOCTYIUICHUS
3arpsi3HEHHEM 3arpsI3HSIONIMX  BEIIECTB B BOJHBIC OOBEKTHI.
BOJIHBIX 0OBEKTOB. MeToIbl OYUCTKH CTOYHBIX BOJ IPOMBIIIICHHOCTH.
Onenka 3arpsI3HEHHOCTH BOJIOEMOB.
CamoounIiieHue BOJIOEMOB. MoHuTOpHHT

IIPUPOAHBIX BOJ.

2.3.2 3aHATHS CEMHHAPCKOI'0 THIIA.

V4eOHBIM IUIAHOM 3aHATHS CEMHUHApPCKOI'0 TUIla HE MPEAYCMOTPECHBIL

2.3.3 JlaGopaTopHbIe 3aHSITHS.

No HanmeHnoBaHue 1a00paTOpHBIX paboOT Popwma Texymero
KOHTPOJIS

1 3 4

1.|Texanka nmabopaTOpHBIX PAOOT B aHAIUTHYECKOW sabopatopuu.| OTYeT 1o 1abopaTopHOU
Onpenenenne KadecTBa MPHUPOJAHBIX BOJ MO OPraHOJEHTHUYECKUM pabote
MIOKa3aTeIsIM.

2.OmpeneneHrie  XJOPHIOB  apreHTOMETPUYECKHM  MeTojoM.| OT4er mo 1abopaTopHOit
Omnpenenenne oOIIEH METOYHOCTH. pabote

3.|Onpenenenne oOmel XECTKOCTH NpUPOAHBIX BoA. Ompexnenenue| OTyer mo 1abopaTopHO
MarHusl. pabore

4.\MomomeTprueckoe ONpeAeTieHHe pacTBOPEHHOro Kuciopoaa B|OTueT o mabopaTopHOi
NPUPOJIHBIX BOJIaX METOZ0OM BuHKIepa. pabote

5.|Onpenenenue conepxanus pocdopa B Boae Otyet no nabopaTopHOit

pabore
6.|OxucisIeMocTh Kak 0000IAI0NIHi TOKa3aTeh Ka4ecTBa BOJI. Otyet no nabopaTopHOit
pabore

7.|Onpenenenre HUTPATOB B MPUPOJAHBIX BOJAX Otyet no nabopaTopHOit
HOTEHIIMOMETPHUUECKUM METOJIOM. pabote

8./Ompenenenrie  colepkaHusl — 3arps3HsOMUX — coequHeHWi  B| OTyer mo 1abopaTopHOit
OPUPOJHBIX BOJIaX (HUTPUTHI). pabote

9.Ompenenenuie copepkaHust keinesa B Bojae (oromerpudeckuM| OTyer mo 1abopaTopHOi
METOI0M pabote

3amuTa nadopatopHoi padotsl (JIP), Beimonnenue kypcosoro mpoekrta (KIT), kypcoBoit
pabotsl (KP), pacuerHo-rpadumyeckoro 3amanus (PI'3), mamucanue pedeparta (P), acce (9),
konokBuyM (K), rectuposanue (T), konTponbHas padota (Kp), 6ecena (b) u 1.1.

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

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus JJI CAMOCTOSATeIbHOH pPadoThl
o0yyarommxcs Mo JMCHUIIHHE (MOYJII0)

IlepeyeHp yueOHO-METOIMUECKOTO 00eCTIeueH s JUCIIUIUTHHEI
Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 |IloaroroBka k Tekyuiemy (IIpo6ooT60p M m1poOOMOATrOTOBKA B XHMHYECKOM aHAIU3E.
KOHTPOJIIO Jlaboparopusrii npaktukym//O.b. Boponosa, H.A. Hukonaesa,
T.I'. Ilronko, Kpacuonap, 2014




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

2 | IIpopabGotka yuebHOoro |[OOBEKTHI OKpYXKalOLIEH cpenbl M HUX  aHAIMTUYECKUN
(teopetnyeckoro)  |koHTpoib./Iloxg pen. T.H. IllexoBmomoit; B 2-x Tomax;
Marepuaia Kpacuogap, 2007.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOydYaIOMIMXCS W3
Yucila UHBAJIMJIOB U JIML C OTPaHMUYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 3J0POBbS M BOCHPUATHS HH(DOPMAITHH:

Jlist 11 ¢ HapyIEeHUSIMU 3pEHMSL:

—B MEeYaTHOM (popmMe yBeTHMueHHBIM MpUdTOM,

— B (hopMe 3JIEKTPOHHOI'O TIOKYMEHTA,

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUT'ATENIBHOTO arlapaTa:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOI O TOKYMEHTA,

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTesIbHbIC TEXHOJIOTHH.

B cootBerctBun ¢ TpedoBanusimu PI'OC BO peanuzanus KOMIETEHTHOCHOTO MOAX0JA
peaycMaTpuBaeT MCIIOJIb30BaHUE B Y4eOHOM IpoLecCe aKTHUBHBIX UM HWHTEPAKTUBHBIX (HOpM
IIPOBE/ICHUS 3aHATHM.

JIaGopaTtopHble 3aHATHS SABISAIOTCS TPAAMLMOHHBIMU IpU OOYYeHHH B BY3aX U
CHOCOOCTBYIOT (OPMHPOBAHHUIO Y CTYAEHTOB 0a30BBIX 3HAHUN, OCHOBHBIX MBICIUTEIBHBIX
orepanuii, pa3BUTUIO JOrUKU. JlabopaTopHble 3aHATHS SBIAIOTCS CAMOCTOSITEIIbHBIMU U UMEIOT
poOJIeMHO-TIOMCKOBBIM  XapakTep. JlabopaTopHyto paboTy, BBIIOJIHIEMYIO CTYAEHTOM, MOXKHO
cUMTaTh MNPOOJIEMHONW CHUTyallMed W €€ pelIeHUuEe I03BOJSIeT pPeaJr30BaTh TBOPYECKYIO
JeSTEIbHOCTh, Pa3BUTh KOMMYHHKAaTUBHYIO CIOCOOHOCTh KaXJOTO CTYJE€HTa, HAy4UTb €ro
apryMEHTHUPOBAaHHO BBIPAXKATh CBOM MBICIM B INPUCYTCTBUU JPYTUX, pPa3BUBAaTh HAaBBIKU
HKCIIEPUMEHTAIBHOM paboThI.

JInsi MHBAIMIOB M JIMI[ C OTPAHUYEHHBIMU BO3MOXXHOCTSMM 3/I0POBBSI PEATU3YIOTCS
WHAMBHUAYyaJIbHbIE  00pa3oBaTelbHbIE  TEXHOJOTMM, KOTOpPBHIE  IMO3BOJIIIOT  MOJHOCTBIO
VH/IMBUYaJIM3UPOBATh COZEp)KaHUE, METOJAbl W TEeMIbl Y4eOHON JAeATeNbHOCTH HWHBAIUAA,
BHOCHUTb BOBpEMsI HEOOXOJIMMBbIE KOPPEKIUN KaK B JEATEIbHOCTh CTyJE€HTa-UHBAINJA, TaK U B
JESTEIIBHOCTD NPENOIaBaTEINs.

Jis avi ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMU 370pPOBbs IIPENYCMOTPEHA OpraHU3aLus
KOHCYJIBTAIIMM C UCIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

Cemectp | Bux zanstus Hcnonp3yemble HHTEPaKTUBHBIE Kon-Bo
(JI, TP, JIP) 006pa3oBaTeIbHbIE TEXHOIOTUN 9acoB
JIP becenpl, pa3dop curyauuii, pabota B MaJIbIX 12

rpynmnax, npe3eHranus pegeparon
(pa3paboTok) B hopmMaTre MUHU-KOHGEPEHITUI

HUmoezo: 12

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTrecTaluu.

4.1PoHI OLIEHOYHBIX CPEACTB /IJIsl IPOBeeHUs TEKYIIero KOHTPOJIsl.




Cnaua nabopaTopHbIX paboT, HanKMcaHUe KOHTPOJIbHBIX PadoT.

KoHTponbHast pabota mo Teme «XapaKTepUCTUKA COCTaBa MPUPOTHBIX BOI
IIpumepsl BOIIPOCOB:

1. PacTBOpUMOCTH ra30B B BOJIE

2.I1pouecchl, BIUAIOLIME HA COAEPKAHUE B IPUPOIHBIX BOAAX KUCIOPOA.
3. duccoumanus Boasl u pH pacTBopa.

4.DopMbI HAXOXKACHUS TJIABHBIX KOMIIOHEHTOB B pacTBOPE.

5.Mctounukn 00pa3oBaHusl OPraHUYECKOTO BEIIECTBA B MPUPOIHBIX BOJIAX.

4.2 ®oHT OLIEHOYHBIX CPEACTB sl MPOBEACHUA MPOMEKYTOUYHOM aTTeCTAllUuM.

Bomnpocs! k 3a4ery:

CoNo~WNE

WWWWWWRNRRNNNNNNNNNNRPRRR R R RRRE R
GPWODNMPOOONIURWNDMEPOOONOEWDNEO

[Ipeamer u 3agaum UCCIEIOBAHUN XUMUU IPUPOIAHBIX BOJ
OcCHOBHBIE KOMITOHEHTHI (DU3UKO-XUMHUYECKOTO COCTAaBa BOJ
Cnioco0sI KiTaccupuKaIMKA BOJT

KauecTBeHHbBIE XapaKTEPUCTUKH BOJ

PactBopeHHBI€ ra3bl, X UICTOYHUKU

PactBOoprMOCTE ra3oB B BOJE

JuHaMuKa Kuciopoa B HPUPOJHBIX BOJAX

JlnHamuKa ABYOKHCH YIJIepoJa B IPUPOIHBIX BOJAX

Junamuka a3zoTa, CepoBOAOPO/A, YIIEBOAOPOAHBIX Ta30B
Oprannueckoe BeIeCcTBO

bananc opraHn4yeckoro yriepojia B IpupoIHbIX BOJAX
buoxumnueckoe notpednenue kuciaoposa (bBIIK)

Jwucconuanus Boabl 1 BennunHa pH
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIN TOTEHIIUAI BOJ
Kapb6onatHas cucrema Boj

buorennsie 31eMeHTHI: a30T, pochop, KpeMHUI

CrabuibHbIE MUKPOAJIEMEHTHI B COCTaBE MPUPOIHBIX BOJT
EcTecTBeHHbIE paIMOAKTUBHBIE 3JIEMEHTHI IPUPOJHBIX BOJI.
XUMUYECKU# cocTaB aTMOC(HEPHBIX OCATKOB.

[TpourcxoxaeHne u OpMUPOBAHNE COCTaBa ATMOC(HEPHBIX OCAIKOB.
OO61ure 3aKOHOMEPHOCTH (POPMHUPOBAHUS XUMUYECKOTO COCTaBa PEYHBIX BOJ]
HeonHopoaHoCTh XUMHUYECKOTO COCTaBa BOJIbI B pEKax
XUMUYECKU COCTaB BOJ MPECHBIX 03€P

XUMHUYECKU COCTaB BOJ BOJAOXPAHWIHILI.

['pyHTOBBIE BOJBI.

Hanopueie(apre3nanckue BoJbl).

MuHepanbHbI€ BOJIBI.

VcTOYHUKY NOCTYIIEHUS 3arpsI3HAIOIINX BEUIECTB B BOJHBIE OOBEKTHI.
W cTouHMKY 3arpsi3HEHUS U TPYIIIbI 3arpSA3HSIOIIUX BEIIECTB
DKOJIOTUYECKHE MOCIECTBUS 3arPA3HEHUSI BOJHON CPEIBbI.
Opranuzanus padoT Mo HaOIIOIEHHIO 32 COCTOSIHUEM ITOBEPXHOCTHBIX BOJI CYIIIH.
W3ydeHue npoueccoB 3BTPOPHUKAIIH.

[TpoBeneHue ruIpOXMMHUYECKUX padoT.

Cucrema MOHUTOpUHTA, €€ 337a4l U OpraHu3alus

OcCHOBHBIE METO/BI OUUCTKU BOJ

Koa n
HANMEHOBaHME
KOMIIeTeH MK

CooTBercTBHE YPOBHEH 0CBOCHHMS KOMIIETEHIIUM INIAHUPYEMbIM
pe3yJibTaM 00y4eHHUsl M KPUTEPUSIM HX OLlCHUBAHHUS

Onenka

He 3auteno | 3a4TeHo




OK-7: ctocoOHOCTB K
CaMOOpFaHI/I3aHI/II/I H
caM000pa30BaHUIO

3HaeT -— OTCYTCTBUE 3HAHUI
YMeeT — OTCYyTCTBUE YMEHHI
Bnageer — orcyrcrBue
HAaBBIKOB

3HaeT - OCHOBHEIE MOHSATHS
JIACITUILTHHBI

YMeeT — caMoCTOSITeNNEHO paboTaTh C
JUTEPATYPHBIMUA UCTOYHUKAMU
Brnageer —mpuHIIMTIAMU CHCTEMHOTO
MBIIIIEHUS

IIK-1: cnocobHOCTH
y4acTBOBATh B
OIIEHKE
PBIOOXO03AUCTBEHHOTO
3HAYEHUS U
HKOJIOTMYECKOI0
COCTOSTHHS
€CTECTBEHHBIX U
HCKYCCTBCHHBIX
BOJIOEMOB

3HaeT -— OTCYTCTBUE 3HAHUU
YMeer — OTCYTCTBHE YMEHUN
Brnageer — orcyrcTBHE
HaBBIKOB

3HAaeT  —OCHOBHBIE  COBPEMCHHBIC
METOAbI aHaJINn3a

YMeeT — BBINOJHITh AHATUTHYCCKUE
IPOLEYPBI u pacuersl o
pe3yibTaTaM aHaju3a, MPOU3BOIUTH
WX  CTaTUCTHYECKYI0  O0OpaboTKYy;
UHTEPIIPETHPOBATh PE3yJIbTaThI
aHaIM3a

Biageer —HaBbIKaMU XUMHUYECKOTO
OKCIICPUMCHTA, OCHOBHBIMH MCTOAaMU
HOJTyYeHHsI U 00PaOOTKHU PE3y/IbTaTOB
aHaJln3a, HaBbIKaMH BI)I60pa METOAOB
Y CPEJICTB peIleHHs 3a1a4
VICCIICJIOBAHHUS

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3JI0POBbSI BRIOMPAIOTCS C YICTOM UX WHIUBUAYATBHBIX ICUX0()HU3MISCKHX OCOOCHHOCTCH.

— TOpu HEOOXOJUMOCTH HWHBAIMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
370pOBbS TPEAOCTABIIACTCS JOMOJHUTEIBHOE BPEMS 1T MIOJITOTOBKU OTBETA HA SK3AMEHE;

— MIPU MPOBEICHUU MPOLIETYPHl OLICHUBAHUS PE3yIbTATOB O0YUEHUSI HHBAIUOB U JIUIL C
OrPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3J0POBbSI MIPEAYCMATPUBAETCS MCIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— MPU HEOOXOIMMOCTH JIJIsi O0YUYaIOIIUXCSA C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3]I0POBbSI
W UHBaJUAOB IIpOLEypa OLIEHWBAHUSA pE3ylbTaTOB OOyuYeHHUS M0 AUCHUIIIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa oreHuUBaHUsl pe3yiabTaTOB OOYUEHHs WHBAJIHAOB U JIUIl C OTPaHUYCHHBIMU
BO3MOKHOCTSIMUA 3JI0POBBSI IO JUCIUIUIMHE (MOJYJI0) TMpeaycMaTpUBAET MPEIOCTaBICHUE
uHpopManuu B Qopmax, aJanTHPOBAHHBIX K OTPAaHUYCHHUSIM HX 3J0pPOBbS M BOCIPHUATHUS

uH(popMauu:

Z[J'ISI JiiI ¢ HapYIICHUAMU 3PCHUA:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.
JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.
JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTa:
— B ieyaTHoO! opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.
HaHHBIfI MNEPCUCHb MOXKCET OLITH KOHKPETU3UPOBAH B 3aBHUCHUMOCTHU OT KOHTHHI'CHTA

o0yJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMILIMHBI (MOAYJIs1).
5.1 OcHoBHas JiMTEpaTypa:

1. AM. HukoHOpOB. I'uapoxumusi:  YueOHUK.

TMAPOMETUOU3IAT, 2001.-447c.

2-e w3a. mepepab. u gon. —CII6.




2. OOBEeKTHI OKPY’KAIOIICH Cpeabl U UX aHanuTU4Yeckuil KoHTpoib.//ITox pen. T.H. IllexoBLoBoi;
B 2-x Ttomax; Kpacnomap, 2007.

3. H. U. Hukomaiikun, H. E. Hukomaiikuna, O. II. MenexoBa. Dxonorus : y4eOHUK IS
cTyneHToB By30B / Hukomaiikun, Hukomnaii iBanosu4., H. E. Hukonaitkuna, O. I1.Menexoga ;. -
6-e u3z., ucop. - M. : lpoda , 2008. - 622 c.

4. B. U. Kopookun, JI. B. Ilepenenbckuii Dkonorus: y4eOHUK I CTYICHTOB BY30B /
/Kopobkun, Brnagumup HWBanoruu., JI. B. Ilepemennckuii; - M3n. 15-e, gom. u mepepal. —
®ennkc,2009.-602c.

Jlj11 OcBOGHMS AUCUMILTUHBI MHBAIMIAMH U JIMIIAMUA C OTPAaHUYEHHBIMU 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. Anexun. Xwumwus okeana. JI.: ['uagpomernonsnar.1984.-343c.

3. B. B. [JobpoBonbckuii. OcHoBbl 6noreoxumun. M.: Beicmas mkoma. 1998 . - 407 c.

4. HO.A. borganos. IIpoucxoxnenue u pazputue okeana. M.:Meoiciab. 1978.-160c.

5. I0.XOJlypbe. YaudunupoBanusle MeToAbl ananu3a Boa.M.: Xumus.1984.-448c.

6. PyKOBOJCTBO 10 METOaM XUMHUYECKOT0 aHasn3a Mopckux Boa.JI.: 'mapomereonsnar.1977.-
208c.

5.3. [lepuoauyeckue U3IaHusA:
1.XKypnan «29xonornueckuit BeCTHUK Poccumy

2. Kypnan «9xonorus»

3.2Kypnan «Bonpocbl UXTHOIOTUM

4. Kypnan «Pp16HO€ X035ICTBOY

5. Xypnan «Pp100BOJICTBO U PHIOOTIOBCTBOY
6. «['uapOOHOIOrUYECKUH KYypHAID».

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«AHTEpHET», HEOOXOAMMBIX /1J151 OCBOEHHS AUCHMILIHHLI (MOLYJIsI).

Dnextpounblii kKatanor Hayunoit 6ubanorexu Kyol'V (https://www.kubsu.ru/)

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

7. MeToauyeckne yKa3aHusi s OOyYAIOIIMXCS IO OCBOEHHMI0 TUCHMILIMHBI
(monyas).

YcenemHoe OCBOCHUE JUCLMIUIMHBI TPEANOIaracT akTUBHOE, TBOPYECKOE YYacTHe
CTYJIEHTa ITyTEeM IJIAHOMEPHOMU, TOBCETHEBHOM pabOTHI.

O01mme pekoMeHaALUM

N3ydeHne AUCUMILTUHBI CIEeAyeT HAUMHATH C MPOopaboTKu pabodelt mporpaMmsbl, 0coboe
BHUMAaHHeE, YA LEJISIM U 3a/1a4aM, CTPYKTYPE U COJIEPKaHUIO Kypca.

PaboTa ¢ KOHCIIEKTOM JIeKI M

[IpocMOTpUTE KOHCIIEKT Cpa3y MOCIE 3aHATUNA, OTMEThTE MATEpHall KOHCIIEKTA JIEKLIHM,
KOTOPBIM BBI3BIBAET 3aTPYJHEHHS Uil TOHUMaHus. [lomblTaliTech HAWTH OTBETHI HA
3aTPYJHUTEIIBHBIE BOIPOCHI, UCMOIb3Yd PEKOMEHAYEMYIO JUTeparypy. Eciaum camocTosTensHO
HE yIalloch pa3o0parbcs B MaTepuaie, cPopMyIupynTe BOMPOCH U 0OPATUTECH 32 TTOMOIIBIO K
MIPETNO0/IaBaTeIi0 Ha KOHCYIbTAIIMN WJIH OJTMKANTIICH JISKITHH.

Perynsipao oTBOaMTE BpeMs AJIsl TOBTOPEHUS MPOMAECHHOIO MaTepuasa, MpoBepssl CBOU
3HAHUS, YMEHHS U HABBIKU 110 KOHTPOJIbHBIM BOIPOCAM.

BoinosiHeHue J1a00paTOPHBIX padoT


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

Ha 3ansatum monyuurte y mpernojgaBaTensi rpaduK BBITOJHEHHUS JIAOOPAaTOPHBIX PadoOT.
O03aBeauTeCh BCEM HEOOXOMUMBIM METOIHUECKAM 00ECIIEYEHUEM.

Ilepen mocemenuemM 1abopaTopuu M3Y4YUTE TEOPHIO BOMPOCA, IPEANONAraeMoro K
UCCIIEIOBAaHHUIO, O3HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M MOArOTOBHTE
IPOTOKOJ MPOBECHNUS pabOTHI, B KOTOPBIH 3aHECUTE:

— Ha3BaHHe paboThI;

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

yYpaBHEHHSI XUMHUYECKUX PEAKUUH MpeBpaIleHi, KOTOpbie OyIyT OCYIIECTBICHBI TPU
BBITIOJTHEHUH YKCIIEPHMEHTA;

— pacyetHbIe (HOPMYIIBI.

OdopmiieHre OTYETOB JOJKHO IMPOBOJUTHCS TIOCIIE OKOHYAHUS paObOTHI B JIAOOPATOPHUH.

JInsi MONTOTOBKM K 3alllUTE OTYETa CIEHyeT MPOaHAIM3MPOBaTh IKCIEPUMEHTAIbHBIC
PE3YJIBTaThl, COOCTABUTH UX C U3BECTHBIMH TEOPETHYECKUMHU TTOJIOKCHUSIMH WIIN CIIPABOYHBIMH
JAaHHBIMHM, OOOOLIMTH PE3YNITAThl MCCIEAOBAaHWN B BHJE BBIBOJOB IO paboTe, MOATOTOBUTH
OTBCThHI Ha BOIIPOCHI, IPUBOJUMBIC B MCTOANYCCKUX YKA3aHHAX K BBIIIOJHCHHIO Ha60paTOprIX
pabor.

B ocBoeHMH TUCHMIUIMHBI MHBAJIMIAMU W JIMIAMH C OTPAaHWMYCHHBIMH BO3MOKHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIONOJTHUTENHOE Pa3bsiCHEHUE y4eOHOr0 MaTepHala.

I/IH[[I/IBI/IZIyaJII)HI)IC KOHCYJIbTalUKM 110 HPCIAMETY SABJIAIOTCA BaKHBIM ¢)aKTOpOM,
CIIOCOOCTBYIOIIMM WHAWBUAYATH3alUU O0yYECHHUS U YCTAaHOBJICHHIO BOCIUTATEILHOTO KOHTAKTA
MCKAYNPCIOAaBaTCiicM U O6y‘~IaIOIlII/IMC$I HHBAJIMAOM WM JMOOM C OI'paHUYCHHBIMHA
BO3MOXKHOCTSIMU 370POBBSL.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIA, HCNOJIb3YeMbIX MPH OCYLIECTBICHUH
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCHUILINHE (MOYJI10).

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH.

KoHncynpTupoBaHue W TpeaBapuTeIbHAs TPOBEPKA padOT MOCPEACTBOM JIICKTPOHHOU
MOYTHI.
Hcnonbs3oBanne >IEKTPOHHBIX MPE3EHTALIUN MTPU MPOBEICHUN JIEKIIMOHHBIX 3aHSATHH.

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

8.3Ilepedyenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Tmroc» (http://www.consultant.ru)
2. DnextponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuanbHo-TexHn4Yeckass 0a3a, HeoOXoauMasi UIA  OCYHIIeCTBJICHUS
o0pa3oBaTe/IbHOrONpoLecca Mo JUCHUIIHHE (MOAYJII0)

MarepuanbHO-TEXHUYECKOE 00€CTIeYEHNE U CIIUTUTMHBI

Ne Bun pabor
(MOIlyINsT) ¥ OCHAIIEHHOCTH

1. Jlekunonnsele 3aHATHS | JIeKIMOHHAs ayauTOpHUs, OCHAUICHHAas MPE3CHTAMOHHOMN
TEXHUKOH (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK)

2. JIaGopaTopHble XuMmunyeckas naboparopus, YKOMITJIEKTOBaHHAsI
3aHATUS CHeuaIn3upoBaHHON MeOeNbi0 U TEXHUYECKUMH CPEJICTBAMHU
oOyueHusi, mnpuOOpPHl UIs TPOBEJNCHHUS J1AaOOPAaTOPHOTO



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

npaktukyma: crnekrpogoromerp LEKISS1207; pH-metp-
nonomep «Akcnept-001»; Becol Texanveckne BJIKT-500g-M.

Texkymuii  KOHTpPOJIb,

Aynurtopus ¢akynbTera OMOJIOTHH

MPOMEKYTOUHAS
aTTecTalus

CamocrogdTenpHas Kabunet mist paboThI, OCHAIIIEHHBI KOMITBIOTEPHON TEXHUKOU
pabora C BO3MOXHOCThIO ToaKIOYeHus: Kk cetu «uTepHery,

MpOrpaMMOil  DKPaHHOTO YBEJIMYCHUS U  0OCCICUCHHBIN
JIOCTYIIOM B AJICKTPOHHYIO0 HH()OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny yauBepcuteta (MHTEpHETIIEHT)).




