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1 Henu n 321244 U3yYeHUs1 AUCHUILUINHBI (MOYJIs1).
1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.
O3HaKOMJICHHE CTYICHTOB C TEOPETUUECKHUMH U MPAKTUUYECKUMH OCHOBAMH XUMHUYECKOTO

aHaJIn3a BOJ, OBJIAACHHUC MPAKTUUCCKUMHU HaBbIKaAMHU IJId CAMOCTOATCIIbHBIX pa60T B oOjacTH
XUMHYCCKOI'0O aHalin3a NpUpPOAHBIX BOJ U OICHKH 3KOJIOTHYCCKOTI'O COCTOAHUA €CTCCTBCHHBIX U
HCKYCCTBCHHBIX BOOOCMOB

1.2 3agaun AUCHUIJIUHBI.
— PacKpBITh TEOPETUUECKUE U METOJIOJIOTHYECKHUE OCHOBBI JUCIUTLIIUHBI;

- M3Y4uTh (U3MYECKHE, XMMUYECKHE W OMOJIOTMYECKHE MPOIECChl, MPOTEeKaroIue B
HIPUPOIHBIX BOJAX;

—M3YYUTh AHAIUTUYECKUE METObI aHAJIN3a IPUPOIAHBIX BOJ;

— NPOBOAMTH AHAJIM3 U OLEHKY KOJIMYECTBEHHBIX U KaUeCTBEHHBIX M3MEHEHUN BOJHBIX

pecypcoB.

1.3 Mecto aucuuminHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.
Jucnunnuza «['€oXuMus NPUPOAHBIX BOX» OTHOCUTCA K BapUaTUBHOM  4acTH

JUCITUTUIMH y4eOHOTO TUTaHa TTOITOTOBKH OakanaBpoB 1o HampasieHuto 05.03.01 Teomorusi.

OcBoeHME JaHHOM JAHUCLUIUIMHBI HEOOXOAMMO Kak IpelallecTBylollee s psaia
JUCLUIUIMH 1O BBIOOPY BapHaTHMBHOW 4YacTW Y4eOHOro IjlaHa IOATOTOBKM OakanaBpoB I10
HanpasieHuto 05.03.01 I'eonorusi.

N3ydyenne monyned AUCUMIUTUHBI «[ €OXMMHS TPUPOIHBIX BOI» PACIHIMPSET 3HAHUS
CTYIEHTOB B O00JIaCTU XHMHH H CIIOCOOCTBYeT (HOpPMHPOBAHHIO npodeccuoHanbHbIX
KOMIETeHIMH. 3HaHUS, TONy4yeHHbIE B TpOIECCe H3yYeHUs TUCHUIUIMHBI «[ eoxumus
MPUPOJHBIX BOI», B JAalbHEHIIEM HCIOJIB3YIOTCS B HaydyHOH paboTe M TpH MOATOTOBKE
BBIIYCKHOM KBaJTU(UKALMOHHON pabOTHI.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH IPOrPaMMBbI.

N3yuenune naHHOM y4eOHOW IMCIHMIUIMHBI HAlpaBieHO Ha (OPMHpPOBAHME y OOYyYarOLIUXCs
obuienpodeccruoHanbHbIX U podeccnonanbHbix komneTeHmii (OITK/TIK).

Ne WHeke Conepane B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIIMHBI
n o0Oydaromuecs: JOIKHbI
[ | KOMIET | KOMIETeHITH (nm e
o | cHImmH 9acTH) 3HATh yMeTh BJa/IeTh
1. | OIIK-3 | CiocoOHOCTH OCHOBHBIE Hcnonp3oBath Hapwixkamu
WCIIOJIb30BaTh B | TIOHSATHS, OCHOBHBIE 3aKOHBI | IPUMEHEHUS
npodeCcCuoOHATBHON 0a30ByI0 It OOBSICHEHUS | OCHOBHBIX
JEeSTeNbHOCTH 0a30BbIe | TEPMUHOJIOTHIO, | PE3yJIbTaTOB 3aKOHOB  TIpHU
3HAHWS MAaTEMaTUKH W | OCHOBHBIC XUMHUYECKHX 00CyXIeHUU
€CTECTBEHHBIX HAayK 3aKOHBI AKCIIEPUMEHTOB. MOJTyYEHHBIX
€CTEeCTBEHHBIX pe3yabTaToOB U
HayK npueMaMu IS
00paboTku
pE3yIIbTaToOB
XUMHYECKOT0

aHaJIM3a




No MHekc Conepanc B pesynbpTate nuzydeHus: yaeOHON AUCIMTUIAHBI
; 00yYaromuecs T0JKHbBI
[ | KOMIET | KOMIETCHIH (nnm eé
[ | cHIMH 4acTH) 3HATh yMeThb BJa/1eTh
2. | [IK-5 TOTOBHOCTh K pabOT Ha | OCHOBHBIE BBITIOJIHATH HaBBIKAMU
COBPEMEHHBIX TOJIEBBIX | COBPEMEHHBIE aHAJIMTUYECKUE XUMHYECKOT0
u 71a00paTOPHBIX | METOABI aHANIU3a | POLIEAYPHI U | DKCTIEPUMEHTA,
re0J0rH4YeCKHX, MPUPOAHBIX U | pACUEThI 10 | OCHOBHBIMU
reo(pu3NIEeCKux, HCKYCCTBEHHBIX | pe3yJbTaTam METO1aMHu
reOXMMHYECKHUX BOJ aHanusa, MOJly4YeHUs: |
npubopax, yCTaHOBKaxX NPOM3BOAUTH  MX | 00pabOTKU
u o0opynoBaHuu(B CTaTHUCTUYECKYIO pe3yJIbTaToB
COOTBETCTBUU c 00paboTKy; aHaamn3a,
HaIPaBJIEHHOCTHIO MHTEPIPETHUPOBATh | HABBIKAMH
(mpoduiem) pe3yJIbTaThl BBIOOpA
MIPOrPaMMBbI aHanmsa METOJIOB u
OakayiaBpuaTa) CpeICTB
peleHus
3a1a4
UCCIIEJIOBAHUS

2. CTpyKTYpa M cofiep:KaHHe JMCIHUIIIHHBI.

2.1 PacnipeaesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUIAM padoT.

Obmass Tpyno€MKOCTh JAMCUMIUIMHBI cocTaBisier 3 3aud.en. (108 wacoB), wux
pacrmpeziefieHue Mo BuaaM paboT IPeCTaBICHO B TAOIHIIE
(Ona cmyoenmog ODO).
Bun yue6Hoi paboTbl Bcero CemecTpbl
4acoB (gacsl)

4

AyauTOpHBIE 3aHTHS (BCEro) 58,3 | 58,3

B Tom unce:

3aHATHSA JIEKIUOHHOTO TUIIA 28 28

3aHATHSI CEMUHAPCKOTO TUIA (CEMUHAPbI, MPAKTUYECKUE

3aHATHUSA)

JlaGopaTopHblie 3aHITHS 28 28

HKP 0,3 0,3

KCP 2 2

CamocrosiTesibHas padora (Bcero) 23 23

B Tom uncie:

[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaa 11 11

BrinmonHenue MHAWBUyaTbHBIX 3aaHUH (TTOITOTOBKA

COO00IIIeHNH, Mpe3eHTaIni)

Pedepar

IToaroToBka K TeKymeMy KOHTPOJIIO 12 12

KonTpoJis:

IToaroToBka K 3K3aMeHy 26,7 | 26,7

OO0mmas TpyA0€MKOCTh qac 108 108

3a4. efl. 3 3




2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenencnue BuI0B y4eOHOU pabOThI U KX TPYJOEMKOCTH TI0 pa3JieiaM JAUCIUILTAHBI.
Paznensl (TeMbl) TUCIUTUIMHEI, U3y9aeMble B 4 cemecTpe (ounas ¢opma)

No KomnuectBo uacos
- AynuropHas CamocrosiTenbHast
pasnen HanmMenoBanwue pasnenoB
a Bcero pabora paborta
JI 113 JIP

1 2 3 4 5 6 7

1 Knapku xumMugeckux 6 2 4
DJIEMEHTOB B BOJAX

5 CoctaB mnpupoAHBIX BOJ H 6 4 5
(hakTOpkI, €ro OMPEICIIIONINE
XapakTepucTHUKa COCTaBa

3 PaKIep 40 12 20 8
TIPUPOJTHBIX BOJ
Munepanuzanus "

4 reoxuMuuecKas 4 2 2
KJIacCU(PUKALHS BOJT

5 Hcropudeckas reoXuMus 6 9 4
TIPUPOJTHBIX BOJ
I'eoxuMusg NOpUPOIHBIX BOL U

6 PHpOZ a 15 4 8 3
BOIIPOCHI TPAKTUKU
Bcezo: 79 28 28 23

[Tpumeuanue: JI — nexuum, [13 — nmpaxtuueckue 3anaTus / cemuHapslJIP — maGopaTopHble

3anstusa, CPC — camocrosaTensHas paboTa cTyAeHTa

2.3 Conep:xanue pa3ieoB (TeM)IHCIUNIHHBI:
2.3.1 3aHATHA JEKIMOHHOTO THIIA.

®opmMma
HanmeHnoBanue
No Coneprkanue pasuena(TemMbl) TEKYIIETro
pasnena(Temsl)
KOHTPOJISI
1 2 3 4

1. |[Kmapkm xummueckux | Kmapku  rugpocdepsl U TBepAoOH  3eMHOM b

SIEMEHTOB B Bogax  |KOpBI(IMTOChEpHI). XHMMHYECKHE  pEakuMu B
npuposae. HTEHCHMBHOCT BOJHOW MUIpaluu H
KOHIICHTPALNH 3JIEMEHTOB. ['eoxnmuueckue
Oapbephl.

2. |CocraB mpuponusiX | [Ipeamer u 3agaun reoxumun. CI0XKHOCTh COCTaBa Kp
BOI U (baKTOpI)I, ero|BO. HepBOI/ICTO'-IHI/IKI/I cocTtaBa BOJ. YcenoBusa
OTpEIETSIOTITHE ¢dbopmHupoBaHHMS ~ COCTaBa  HPUPOIHBIX  BOJI.

Knaccudukanus cocraBa npupoaHbIX BOJ.
3. |XapakTepucTtuka PactBopennble  rasel. Mol  BOmopoma M JLp., Kp.

COCTaBa MPUPOIHBIX
BOJ

OKHUCIIMTEIILHO-BOCCTAHOBHUTEIIHHBIN IIOTCHIMAaJI.

I'maBHbie kommnoHeHThl. KapOonaTHas cucrtema.
Oprannyeckoe BEIIECTBO. BHOTEHHBIE SJIEMEHTHI.
MuxkposnemenTsl (CTaOuiIbHbIE MHKPO3JIEMEHTHI.
EcrecTBeHHBIE

pPaarOaKTUBHBIC DJICMCHTHI.

HckyccTBeHHas paAl0aKTUBHOCTD U 3arpsI3HEHNUE)




4. |Munepamuzamms u
TCOXUMHNUYCCKas
KJIaCCU(UKALIHAS BOJ

Knaccudukanuss u HEPepbIBHOCTh CBOWCTB BO/IBI.
HepaBHoBecHOCTh NpUpOAHBIX BOA. ['pymnmsl BOA.
Tune! Box. Kimaccel Boa. Cemetictsa Bog. Poasl Boa.
Bunbl BOJ.

5. |HActopudeckas HeoOpatumoe u  mporpeccuBHOE  pa3BUTHE b
rEOXUMUS ruapocdepsl. [MuknonganbHOCTH pasButus
NPUPOIHBIX BOJ ruapocdepsl. Mcropuueckas reoxumus Mupoporo

OK€aHa. I/ICTOpI/I‘IeCKaﬂ reoxXxumus nmoA3€MHBIX BOU.
[TaneorunporeoXxumMusi MPOLUIBIX T€OJIOTUYECKUX
3IIOX. Haneomz[poreongHﬁ THAPOrcOJIOrnuCCKux
CTPYKTYP.
6. |[eoxumus ['eoxuMuueckre acnekTbl MPoOJIEeMbl 3arpsi3HEHUS b, JI.p

MIPUPOIHBIX
BOIPOCHI IPAKTUKU

BOO H

BOJ. Hcrounukn IOCTYIICHHA  3arpA3HAIOIUX
BCIICCTB B BOJHBIC OOBEKTHL. MeToapl OYHCTKH
CTOYHBIX BOJ IMPOMBIIIJICHHOCTH. OI_IeHKa
3arpsA3HCHHOCTHU BOJOCMOB. CaMOO‘-II/IHICHI/Ie

BOJIOEMOB. MOHHUTOPHUHT MPUPOJHBIX BOA. METOIbI
onpeneeHus OCHOBHBIX U  3arps3HSIONINX

KOMIIOHCHTOB IIPUPOJHBIX BOJI.

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.

VY4eOHbIM IJIAHOM 3aHSTHS CEMUHAPCKOIO TUIIA HE MIPELYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

No HaumenoBanue 1abopatopHbIx padboT opwma Teky1uero
KOHTPOJIS

1 3 4

1.|Texnuka nmabopaTOpHBIX pabOT B aHAJIUTHYECKOH Jaboparopuw.| OTUeT 1o JabopaTOpHOU
OmnpezneneHyue KauecTBa MPUPOAHBIX BOJA MO OPraHOJIENTHYECKUM pabote
MIOKa3aTeIIsIM.

2.0OmpeneneHyie  XJOPUAOB  apreHTOMETPUYECKMM  MeToJioM.| OTyer nmo 1abopaTopHOit
Ornpezenienne 00IIeH MeI0YHOCTH. pabote

3.|Onpenenenue obmiel XECTKOCTH HNpUpOAHBIX BoA. Omnpexnenenue| OTyer mo 1abopaTopHO
KaJIbIUsl B IPUPOJTHOM BOJIE. pabote

4.|MonomeTprueckoe ONpeAeseHne pPacTBOPEHHOro Kuciopoaa B|OTueT no mabopaTopHOM
NPUPOJIHBIX BOJIaX METOZ0M BuHKIIEpa. pabote

5.|OkucasIeMOCTh Kak 00001Iaromuil MoKa3aTellb KauecTBa BOJ. Otuer no nabopaTopHOi

pabore

6.OnpeneneHrie HUTPATOB B IPUPOIHBIX BOJAX Otuer no nabopatopHoit
MNOTEHIIMOMETPHUUECKUM MeToIoM. OrnpesieneHne coaep Kkanus pabote
3arpsI3HAIONINX COSAMHEHUH B TPUPOHBIX BOJAX (HUTPHUTHI).

7.|OnpeneneHue coaepikaHust keinesa B Bojae (oromerpuueckuM| OTyer mo 1abopaTopHOi
METOI0M pabore

3amura naboparopHoii padots! (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerno-rpaduueckoro 3amanmsi (PI'3), mamucanue pedepara (P), acce (D),
komokBuyM (K), rectupoBanue (T), kouTponbHas padota (Kp), 6ecena (b) u 1.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PaldoT (IIPOEKTOB)
KypcoBbie paboTbl — HE IPEeTyCMOTPEHBI




2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs Il CAMOCTOATEIbHOH padoThl

00y4aroIMUXCcH M0 JUCHHUILIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI
Bun CPC T10 BBIMIOJTHEHUIO CAMOCTOSITEILHON pabOoThI

2 3

[ToaroroBka k Texymiemy ([lpo6oot6op u mnpoOOMOArOTOBKa B XMMHUYECKOM aHAJIM3E.
KOHTPOJIIO JlaGopatopusiii mpaktukym//O.b. BoponoBa, H.A. Hukomnaesa,
T.I'. Lronko, Kpacuonap, 2014
OOBEKTHl  OKpY)KaroIel cpeapl W HX  aHAIMTHYCCKHUI
koutponb.//Ilog pen. T.H. Illexommomoii; B 2-x TtoMax;
Kpacnonap, 2007
MeToauueckie peKOMEHAAlUKU K OpraHu3aluy ayJuTOPHON U
BHEAYJIUTOPHON  (CaMOCTOSATENbHOW)  pabOTBI  CTYJCHTOB:
meroanyeckne ykazanus/ coct. T.II.  Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza.—Kpacuonap: Kybanckuii
roc. yH-T, 2018.— 89c.

[Ipopabotka yue6HOTO |OOBEKTHI  OKpYXKAIOIIEH Cpeabl HM WX  aHATUTUYECKUU

(Teopetnyeckoro)  |koHTpoiab./Ilox pen. T.H. Illexoemoroit; B 2-x Tomax;
Marepuaia Kpacuomap, 2007.

MeToauueckie peKOMEHAAMU K OpPTaHu3allud ayJIuTOPHON H

BHEAYJAUTOPHON  (CaMOCTOSITENIbHOW)  pabOThl  CTYACHTOB:

metonuyeckue ykazanus/ coct. T.II. Cropoxenko, T.b.

[Tounnok, A.B. becnanos, H.B. Jloza.—Kpacnonap: KyOanckuii

roc. yH-T, 2018.— 89c.

VY4eOHO-MeTOINYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPabOThl 00ydaroImUXcsl U3

YHCJIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTapistoTcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3J0OPOBbS M BOCIIPUATHS HH(POpMALIUU:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

—B NI€YaTHOM opMe yBEIMUEHHBIM IIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JlaHHBIIA TIepeYeHbh MOXeT OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA

o0yJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

B cootBerctBuu ¢ tpeboBanusmMu ®I'OC BO peanuzanusi KOMOETEHTHOCHOTO MOJXOAA

IpelycCMaTpUBAET HCIIOJIb30BaHHE B Y4EOHOM MpoIlecce aKTUBHBIX M HHTEPAKTHUBHBIX (OpM

MIPOBEJICHUS 3aHSATUM.

JlaGopaTtopHble 3aHATHS SABISIOTCS TPAAWLIMOHHBIMU TP OOYYeHHH B BY3aX U

CIoCcOOCTBYIOT (DOPMHPOBAHUIO Y CTYACHTOB 0Aa30BBIX 3HAHHA, OCHOBHBIX MBICTUTEIBHBIX




oTiepanyii, pa3BUTHIO JOTUKH. JIabopaTOpHbIE 3aHATHUS SBJISIOTCS CAMOCTOSITEIBHBIMU U UMEIOT
poOJIeMHO-TIONCKOBBIN  XapakTep. JlabopaTopHyto paboTy, BBIIOIHIEMYIO CTYAEHTOM, MOXKHO
CUMTATh TPOOJIEMHOM CHTyaluedl U €€ pEeLIeHHE I03BOJISIET pealu30BaTh TBOPUYECKYIO
ACATCIIBHOCTh, PAa3BUTb KOMMYHHKATHBHYIO CIIOCOOHOCTD KaXxXJ0ro CtryacHra, Hay4duTb Cro
APrYMCHTUPOBAHHO BbIpaXaTb CBOW MBICIIM B TPUCYTCTBUU [JPYIUX, pa3BUBATL HABBIKU
9KCIIEPUMEHTAIBHON PabOTHI.

JIns MHBAIMIOB W JMI[ C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 3JIOPOBBSI PEAIU3YIOTCS
UHIMBHyaIbHbIE ~ 00pa30oBaTeIbHBIC  TEXHOJOTHH, KOTOPHIE  IIO3BOJISIOT  ITOJIHOCTHIO
WHIMBHIyaJIN3UPOBATh COACP)KAHWE, METOABI W TEMIbl Y4YeOHOH EATeNbHOCTH WHBAIHIA,
BHOCHUTBb BOBpPCMA H€06XOIII/IMBIG KOPPCKIHUHU KaK B ACATCIIBHOCTL CTYACHTA-UHBAJIM[A4, TaAK U B
JeATeNIbHOCTD MIPENoAaBaTeIs.

I[JI?I JuL ¢ OrpaHM4YCHHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYJIbTAIMiA C HCIIOJIb30BAaHUEM JICKTPOHHOH ITOYTHI.

Cemectp | Bun 3anstus Hcnonb3yemple HHTEPAKTUBHBIE Koiu-BO
(JI, IIP, JIP) 00pa3oBaTeNbHbIE TEXHOIOTUH 4acoB
Ja Jlexuus ¢ 351eMEeHTaMHu 11e1arornyecKon 12
IBPUCTUKHU
JIP becenpl, pa3dop cutyauuii, paboTa B MajibIx 12
rpymnmnax, npesenrauus pedeparon
(pa3paboTok) B (hopmaTe MUHH-KOH(PEPEHIIHIA

Umoco: 24

4. OueHo4YHbIe CpeACcTBA JJISl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalMu.

4.1PDoHJ OLIEHOYHBIX CPEACTB AJIs IPOBEACHUS TEKYIIero KOHTPOJIS.
Cnaua mabopatopHbIX paboT, HaNMCaHWE KOHTPOJIBHBIX padoT.
KonrtponbHas pabora no teme «XapakTepUCTHKa COCTaBa MPUPOAHBIX BOJ
IIpumepsI BOIIPOCOB:
1. PacTBOpHMOCTB ra3oB B BOJIE
2.IIpouiecchl, BIUSIONINE HA COIEPKAHNE B TPUPOIHBIX BOJAX KUCIOPO/a.
3. duccoumanus Boasl 1 pH pacTBopa.
4.®DopMbl HAX0XKIEHUS TTIaBHBIX KOMIIOHEHTOB B paCTBOPE.
5.McTounuku 006pazoBaHUsl OPraHUYECKOTO BEIECTBA B MPUPOIHBIX BOJIAX.

4.2 @oH OLIECHOYHBIX CPEICTB sl MPOBEACHUSA aTTeCTaAIllMU.
Bormpocsl k 9k3aMeHy:

. Knmapku rugpocdeps! 1 TBepoii 3eMHOI KOpbI(TUTOChHEPHI).

. XUMHYECKUE PEAKIIUU B IPUPO/IE.

. IHTEeHCUBHOCTH BOJAHOM MUTPALIMK Y KOHIIEHTPALIUH SJIEMEHTOB.
. l'eoxummdeckue 6Gapbephl.

. [IpeameT u 3a7a4n TeOXUMUH.

. CI10’KHOCTB cOocTaBa BOJI.

. IlepBOMCTOYHUKH COCTaBa BO/I.

0N N L AW~

. YcnoBus hopMupoBaHus cOCTaBa MPUPOIHBIX BO/I.




9. Kimaccudukanmst cocraBa mpupoIHBIX BOJI.

10.

PacTBOpeHHbIE ra3bl.

11. VloHbl BOOpO/1a M OKUCIUTEIBHO-BOCCTAHOBUTEBHBIN TOTEHIIUAI.

12.
13.
14.
15.

I'maBHBIC KOMITOHEHTEI.
KapOonarnas cucrema.
Oprannueckoe BEIIeCTBO.
buorenHsie 3J1eMEHTHI.

16. MukpoanemenTsl (CTabuiabHbIE MEKPO3JIeMEHThI. EcTecTBeHHBIC palMOaKTUBHBIE

JJICMCHTHI. I/ICKYCCTBGHHaﬂ PaairuOaKTUBHOCTb U SaFPHSHeHI/Ie).

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Knaccudukanus u HepeprIBHOCTh CBOHCTB BOIBI.
HepaBHOBEeCHOCTB MPUPOIHBIX BO/I.

['pynmsl BOA.

Twumns! Bo.

Knaccel Bo.

CemMmelicTBa BOI.

Pongpr Bog.

Buns! Boz.

HeoGpatumoe u porpeccuBHOE pa3BUTHE TUAPOChHEpPHI.

[{ukIon1aIbHOCTD PA3BUTHS TUAPOCHEPHI.
Hcropuueckas reoxumuss MUpOBOTO OKeaHa.
HCTOqueCKaﬂ I'€OXUMMUS ITIOA3€EMHBIX BO.
[TaneoruaporeoXumMus MpOLUIBIX T€0JIOTHYECKUX IOX.
[TaneoruaporeoXuMusi THAPOreoIOrHYECKUX CTPYKTYP.
["'eoxumMuyeckue acrekTsl MpoOIeMbl 3arpsiI3HEHHS BO/I.

32.

33. MeToabl OYMCTKH CTOYHBIX BOJ MPOMBIIIJICHHOCTH.

34.
35.

OrieHka 3arps;3HEHHOCTH BOJIOEMOB.
CaMOO4HIIIEHUE BOTOEMOB.

Hcrounuku MOCTYIUICHUS 3arpsA3HAIOIINX BCUICCTB B BOJAHBIC OOBEKTEL.

36. MeTo/1bI ONIpeIeIeHHs] OCHOBHBIX M 3arPS3HSIONINX KOMIIOHEHTOB IPUPOJTHBIX BOJI.
37. MOHUTOPUHT MPUPOIHBIX BO/I.
Koa u CooTBeTcTBHE YPOBHEl 0CBOEHHSI KOMIIETEHIIUM MJIAHUPYEMbIM
HAaWMeEHOBaHUeE pe3yjabTaTaMm 00yYeHUsi M KPUTEPUSIM UX OLleHUBAHUS
KOMIIETeHIN I
Ounenka
Heynosnersopure | YnoBueTrBopure Xoporo OtnnuHO
JIBHO JIBHO
OIIK-3: OTBET OTBET IIOJIHBIM, | OTBET IOJHBIM M | OTBET  IIOJHBIM,
CHoco6HOCTE 0OHApYKHUBAET HO TIpU ITOM | IPAaBWIbHBIA HAa | MPAaBUIbHBIN,
HCIIONB30BATE B | He3HAHUE JIOITyIIIEHA OCHOBE SaMOCTOﬂTeHLHH
CYIIIECTBEHHAS HU3YYCHHBIX " MaTepua
npodeccuoHanb | OCHOBHOTO v yd . ’ P
. ommOKa WJIM | TEOPUH, M3JI0XKEH B
HOH JKAHUS .

0 coaep OTBET Marepuan OnpeAeIeHHOMN
ACATEIBHOCTH y4ebHOro HETIOJIHBIH, H3JI0KCH B | JOTHYECKOM
0a30BbIC 3HAHMS | MaTepHala HECBSI3HBIN, HE | ONpEeaeIEHHON IIOCJIENOBATEILH
MaTEeMaTHKHU U MPOSIBIISIIOTCS JIOTUYECKOMN oCTH




€CTECTBEHHBIX YMEHHUS MOCIIEZIOBATENBHO | AEMOHCTPUPYETC
HayK MPUMCHSITh CTH, TIPU OTOM | 5
TEOPETUYECKHE | JOIMYCKAIOTCS MHOTOCTOPOHHOC
3HAHUS IIPH | HECYIIECTBEHHBIC | Th MOJIXOJIOB,
pelieHun OLIMOKHU B | MHOT0AQCIeKTHOC
MPAKTUIECKIX OTBETax Ha | Thb  OOCYXIEHUS
npobem TEOPETHYCCKHUE poOJIEMBI,
BOIPOCHI YMCHHE
apryMeHTHpOBaT
b COOCTBEHHYIO
TOYKY  3peHHS,
HAaXOJUTh IyTH
pelieHus
M03HABATEIIBHBIX
3a/ad.
IIK-5: OTBET OTBET IIOJIHBIH, | OTBET IIOJHBIM M | OTBET  IIOJIHBIM,
TOTOBHOCTD K oGHapyXHBaeT HO TP OTOM | IPAaBWIBHBIA Ha | MPaBUIbHBIN,
pabor Ha He3HAHME JIOITYIIICHA OCHOBE CaMOCTOSITeITLHBI
COBpPEMEHHBIX OCHOBHOLO CyIlIECTBEHHAs U3y4EHHBIX i, MaTepuan
MIOJICBBIX U omuoKka WIH | TCOPHIA, U3JI0KEH B
naboparopupix | COACPKAHMA OTBET MaTepual oTpeieNIeHHOM
reoJIOTMYECKHX, y4eGHOro HEITOJIHBIHN, U3JI0KEH B | JIOTHYECKOM
reou3uyeckux | Marepuaa HECBS3HBIH, HE | onpeaeaéHHoOn MOCTIEI0BATENbH
u MIPOSIBIISIOTCS JIOTUYECKON oCTH
FEOXUMHUYECKHIX YMEHHUS MOCTIEI0OBATENBHO | IEMOHCTPUPYETC
npubopax, MIPUMCHSITh CTH, TIpU 3TOM | 5
YCTaHOBKaX H TEOPETUYECKHE | JOIMYCKAIOTCS MHOTOCTOPOHHOC
obopynoBaHuu( 3HAHUS MIpHU | HECYIIIECTBEHHBIE | Th MOXO0/IOB,
B COOTBETCTBUU pelieHnn OIINOKHU B | MHOTOACTEeKTHOC
c MIPAKTUICCKIX OTBETax Ha | Thb  OOCYXIEHUS
HAIPaBIEHHOCT npobiem TEOPETUIECKHE po0JIeMBlI,
bl0 (Ipousem) BOIIPOCHI yMEHUE
MPOrPaMMBI apryMeHTHUPOBAT
OakanaBpuaTa) b COOCTBEHHYIO
TOYKY  3pEeHHS,
HAaXOJUTh MYTH
pelIeHus
MO3HABATENBHBIX
3azad.

OueHouHble cpencTBa Uil MHBAJIUAOB WU JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYAITBHBIX TICUXO()HU3NIECKUX OCOOEHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIMIAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3I0POBbsI MPEAOCTABISAETCS IOMOTHUTEIIBHOE BPEMS JIJIsl TOATOTOBKH OTBETA HA DK3aMEHE;

— MPU MPOBEICHUU MPOILIETYPHI OLICHUBAHUS PE3yIbTATOB O0YUEHHUSI HHBAIUOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUYECKHUX

CpeacTs, HCO6XOI[I/IMBIX UM B CBA3U C UX UHIUBUAYAJIbHBIMU OCOGCHHOCT}IMI/I;

— IIpu HeO6XO,Z[I/IMOCTI/I JUIA 06yqa}01u1/1xc;[ C OI'paHNMYCHHBIMU BO3MOXXHOCTSAMU 300POBbS
U HWHBAJIWIOB MpoucaAypa OLCHUBAHUA PC3YJILTATOB 06yquH51 IO OUCHUIIIMHE MOXCT

IMPOBOAUTHECA B HECCKOJIBKO 3TaIlOB.




[Mpouenypa oleHUBaHUsI Pe3yabTATOB OOYYCHHUS WHBAIUAOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0ydJarouuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS IV CHUILIHHBI (MOXYJIA).
5.1 OcHoBHasi 1uTEpaTypa:

1. Kpuctnan I'. Ananutuueckas xumus: B 2 T. T.1, 2/ nep. ¢ anra. A. B. 'apmamma u ap.
- M.: BUHOM. Jla6opatopus 31anuii, 2009.

2. OOBEKTHl OKpYXaroIeH cpenpl M WX aHATUTHYECKU KoHTpois.//Ilox pen. T.H.
[lTexoBuoBoii; B 2-x Tomax; Kpacuomap, 2007.

3. H. U. Hukomnaiikun, H. E. Hukonaiikuna, O. I1. MenexoBa. Dxonorus : y4eOHUK AJst
cTyneHToB By30B / Hukomaiikun, Hukomnaii iBanosuy., H. E. Hukonaitkuna, O. I1.Menexoga ;. -
6-e u3n., ucnp. - M. : ipoda , 2008. - 622 c.

JU1 0cBOEHMS AMCUMILIMHBI MHBAJINAMU U JIMIIAMHA C OTPAHUYEHHBIMU BO3MOXKHOCTSMU
310pOBbSl MMEIOTCSI M3JaHMsI B AJIEKTPOHHOM BHJI€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«/lanoy u «FOpavumpy.

5.2 JlonoJIHUTEIbHAS JIUTepaTypa:

1. O. A. Anexun. OcnHoBbl ruapoxumun. JI.: I'maponur. 1970. - 443c.
2. AnanuTHueckas XuUMHS M (PU3MKO-XMMHYECKHE METOJbl aHaluu3a: Y4eOHMK JUIs

cTyaenToB By30B. B 2 T. T.1,2./ nmox pex A.A.Mmenko. m.: Akagemus, 2010.

3. OcHoBBI aHaNUTHYECKOW XUMUH. [IpakTHueckoe pyKoBOACTBO: yueOHOE mOocoOue Jyist
CTYJIEHTOB YH-TOB M BbICHI.y4eOH.3aBeneHuit/ nmoxn pen HO.A.3omoroBa.-M.: BeIcHIas mIKOJa,
2001.

4. OneHka BO3JEMCTBUS HAa OKPYKAIOIIYIO cpeay: yueOHOoe mocoOue i CTYACHTOB
BY30B, 00yUarOIIMXCS 0 HaMpaBlieHuIo "JKkojorus u npupoaonoias3oBanune” / [B. K. Jlonuenko
u ap.] ; mox pea. B. M. [lurynbko. - Mocksa : Akagemus, 2013. - 395 c.

5.3. Illepuoauyeckue U3IaHNUs:
1.2Kypnan «9xonornueckuii BeCTHUK Poccum

2. XKypnan «29Kkoa0rusi»

6. Ilepeyenr pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOH  CeTH
«HTEepHET», HEOOXOAUMMBIX IJISI OCBOCHUS JUCHHUILINHBI (MOAYJIs).



DnekTpoHHbIA Karanor Haydanoi oubamorexku Kyol'Y (https://www.kubsu.ru/)
OBC UsparenscrBa «Jlanb» (http://e.lanbook.com/ )

7. Meroauueckue yKa3aHMsi JJs O00y4alIIMXCH IO OCBOEHHIO JHCUHUILIMHBI
(Mmomyais).

YcnentHoe OCBOSHHE JAHUCIUILIMHBI TPEANOJaracT AakTHBHOE, TBOPYECKOE ydacThe
CTY/ICHTA ITyTeM TUIAHOMEPHOH, TOBCETHEBHON pabOTHI.

O01mme pekoMeHIAUM

N3ydyeHne QUCHMILTUHBI CIIEIyeT HAYMHATH C MPOopaboTKu pabodell mporpaMmebl, 0coboe
BHUMaHUe, YAeIss [EeJsIM U 3aJ1a4aM, CTPYKTYPE U COJIEPKaHUI0 Kypca.

Pabora ¢ KOHCIIEKTOM JIeKIUii

[TpocMOTpUTE KOHCHEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MaTepUal KOHCIIEKTA JICKIIUH,
KOTOPBIM BBI3BIBACT 3aTpyIHEHHs i MOHMMaHus. [lombiTaiiTech HalWTH OTBETHl Ha
3aTPYIHUTEIBHBIC BOIPOCHI, UCIONB3Yysl PEKOMEHAYeMYIO JuTeparypy. Eciu camocTosTenbHO
HE yJaJIOCh pa3o0paThcs B MaTepuaie, chopMyIupyiTe BOIIPOCH U OOPATUTECH 32 IOMOIIBIO K
NPEIoJIaBaTeIi0 Ha KOHCYJIbTAI[MH WM OJIM)KaWIIIeH JICKIIUH.

PerynsipHo oTBOAMTE BpeMs Ul MOBTOPEHHUS MPOMICHHOIO MaTepHalia, MPOBEpsisi CBOU
3HAHUS, YMECHHUS U HaBBIKHU 110 KOHTPOJIbHBIM BOIIPOCAM.

BoinosiHeHHe JIa0OPATOPHBIX padoT

Ha 3ansTum mosryuute y mnpemnojaBaTess TpaduK BBIIOTHEHHS 1a00paTOpHBIX padorT.
O03aBenuTeCch BCeM HEOOXOJMMBIM METOJMUECKUM 00ECIICUCHUEM.

Ilepen mocemnienneM 1abOpaTOpUU HM3YyYUTE TEOPHIO BOMPOCA, MPEINONaraeMoro K
HCCJIETIOBAaHHIO, 03HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M MOJATOTOBHTE
MIPOTOKOJI IPOBE/ICHUS pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHe padoThI;

— 3aroTOBKH TaOJIUII ISl 3aITOJIHEHHSI SKCIIEPUMEHTAIBHBIMY JJaHHBIMH HAOJIOICHHUH;

— ypaBHEHHS XUMHUYECKUX PEaKIUil PEeBpaIeHU, KOTOPbIE OYAYyT OCYIIECTBIICHBI MIPH

BBIMOJIHEHUH SKCIIEPUMEHTA;

— pacyeTHbie HOPMYIIBI.

OdopmiteHHE OTYETOB JIOJDKHO TPOBOUTHCS TIOCIIe OKOHYAHUS paOOTHI B JIA0OpATOpHUH.

JUJIs TTOATOTOBKHM K 3allUTE OTYeTa CIICAYeT IMPOAHATM3UPOBATH IKCIICPHUMEHTAILHBIC
pe3yJbTaThl, COMMOCTABUTH MX C H3BECTHBIMU TEOPETHUECKUMH MOJIOKEHUSMH WM CIIPABOYHBIMU
JAHHBIMH, O0OOIIUTH PE3y/IbTAaThl MCCIEIOBAHWN B BHIE BBIBOJOB MO paboTe, MOATOTOBHTH
OTBETHI Ha BOMPOCHI, MPHUBOJMUMBIC B METOAMUYECKUX YKA3aHHUSX K BBIOJHEHHIO JTA00OPATOPHBIX
pador.

B ocBoenun JAUCHUIITIMHBI MHBAJIWJAMH W JIMOaMU C OTPpaHUYC€HHBIMHU BO3MOXKHOCTAMU
300POBbi OOJIBIIIOE 3HAYCHHE HMEET HHAUWBUAYAJIbHAA yqe6Ha${ pa60Ta (KOHCYJ'IBTaLII/II/I) —
JOIMMOJIHUTEIIbHOC PAa3bsACHCHHUC y'-Ie6HOl"O Marepuaia.

I/IH,Z[I/IBI/II[yaJ'IBHLIC KOHCYJIbTalUM 110 NTPCIAMETY SABJIIIOTCA  BaKHBIM q)aKTOpOM,
CHOCO6CTBy}OH_[I/IM WHAUBUAYaJTIU3allun O6yquH$I N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAaKTa
MCXKAY MNOperunoaaBaTciicM U O6y‘{aIOH_II/IMC$I HHBAJILIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSAMU 3J0POBbSI.

8. Ilepeyenbr MH(POPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX MPH OCYLIECTBJICHUU
00pa3oBaTe/ILHOIO MPoOIEecca MO0 JMCUUILIHHE (MOTYJIIO).


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

IIOYTHI.

8.1 Ilepevyenb MHGOPMALMOHHBIX TEXHOJIOTHIA.

KoncyneTupoBanue u mnpeaBaputreibHas MpoBepka pabdOT MOCPEACTBOM 3JIEKTPOHHOU

Hcnonn3oBanue SJICKTPOHHBIX Hpe?;eHTaLII/Iﬁ IIpU MPOBCACHUHU JICKIITUOHHBIX 3aHATHM.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0O O0ecTeYeHusl.
Microsoft Office Professional Plus

Microsoft Windows

8.3IlepeueHb MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-tipaBoBas cuctema «Koncysprant [Limtoc» (http://www.consultant.ru)
2. DOnexrponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajnbHo-TexHUYeckass ©0a3a, HeoOXoauMasi sl  OCYLIECTBJIEHUA
00pa30BaTe/ILHOIO MPOLECCa MO0 JMCUHUILIHHE (MOTYJII0)

MarepuanbHO-TeXHUYECKOE 00ecIIedeHne UCIUITIMHBI
Ne Bun pabor
(Momynsl) ¥ OCHAILIEHHOCTh
1. JlekuuoHHble 3aHATUS | JIeKIMOHHAs ayAMTOpUs, OCHAIlEHHAs Mpe3eHTallMOHHON
TEXHHUKOU (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK)
2. JIaGopaTopHbie Xumuueckas naboparopus, YKOMITJIEKTOBaHHAS
3aHATHA CHEIHATU3UPOBAHHON Me0eIbl0 U TEXHUYECKHUMHU CPEICTBAMU
oOydeHusi, TmpuOOpPBHl Uil NpOBeAeHUs JabopaToOpHOTo
npaktukyma: crnekrpogoromerp LEKISS1207;  pH-merp-
noromep «Ikcrept-001»; Becwr Texamueckne BJIKT-500g-M.
3. Texymuii  KOHTpoOusb, | AyauTopus paKyIbTeTa reoIoru
IIPOMEXKYTOUHAs
aTTecTaIus
4. CamocrosiTenbHas Kabuner 11 paboThl, OCHAILIEHHBIH KOMITBIOTEPHONW TEXHUKOMN
paboTta C BO3MOXXHOCTBIO TOJKIIOUEeHUsT K cetn «MHTepHeTY,
IpOrpaMMoOil  AKpPaHHOTO YBEJIWYEHHS U  00ecredeHHbIN
JIOCTYIIOM B 3JICKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTeIbHYIO
cpeny ynuBepcutera (MHTEpHETIEHTD).



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

