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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).
1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.
O3HaKOMJICHHE CTYJICHTOB C TEOPETUUECKUMH U MPAKTUUYECKUMH OCHOBAaMH XHMHUYECKOTO

aHaJIn3a BOH, OBJIAACHHUC MPAKTUUCCKUMU HAaBbIKaAMU IJII CaAMOCTOATCIIbHBIX pa60T B o0yracTu
XUMHYCCKOI'0O aHalin3a NpUpOAHBIX BOJ U OLICHKHU 3KOJIOT'HYCCKOTO COCTOAHUA CCTCCTBCHHBIX U
HCKYCCTBCHHBIX BOOOCMOB

1.2 3agauu TUMCHUILIHHEI.
— PacKpbITh TEOPETUUYECKHE U METO10JIOTUYECKHNE OCHOBBI IUCIIUILIIHBI;
- M3Y4UTh (U3MYECKHE, XMMUYECKHE U OHOJIOTMYECKHE MPOIECChl, MPOTEKAIOIIUe B
IPUPOIHBIX BOJAX;
—M3y4YUTh aHATUTHYECKUE METO/IbI aHATIN3a IIPUPOIHBIX BO/I;
— NPOBOAMTH AHAJIM3 U OLEHKY KOJIMYECTBEHHBIX U KaUeCTBEHHBIX M3MEHEHUH BOJHBIX

pecypcoB.

1.3 MecTo AucuuiuinHbI (MOYJs) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMBbl.
Jucuunnuza «l'€oXuMHs IPUPOAHBIX BOA» OTHOCUTCA K BapUaTUBHOM  4acTH

JUCITUTUIMH y4eOHOTO TUTaHa TTOITOTOBKH OakanaBpoB 1o HampasieHuto 05.03.01 Teomorusi.

OcBoeHME JaHHOM JHUCLUMIUIMHBI HEOOXOAMMO Kak IpelllecTBylollee M psaaa
JUCIUIUIMH 1O BBIOOPY BapHaTHBHOM YacTW y4yeOHOro IiaHa MOATOTOBKH OakajaaBpoOB IO
HanpasieHuto 05.03.01 I'eonorusi.

N3ydyenne monyned AUCUMIUTUHBI «[ €OXMMHS TPUPOIHBIX BOI» PACIHIMPSET 3HAHUS
CTYIEHTOB B 00JacTHU XHUMHH H CIIOCOOCTBYET (HOPMHPOBAHHIO npodeccnoHanbHbIX
KOMIIETEHIIMA. 3HaHWs, TOIyYEeHHBIE B TpOIecce W3YYEHHUS JUCHUIUTUHBI «[ eoXuMHus
IPUPOJHBIX BOI», B JalbHEHIIEM MCIONb3YIOTCS B HaydyHOM paboTe M IpU MOATOTOBKE
BBIIYCKHOM KBaJTU(UKALMOHHON pabOTHI.

1.4 IlepeyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00pPa30BaTE/JbLHOM IPOrPaMMBI.

N3yuenne naHHOM y4eOHOW TUCHMIUIMHBI HAINpaBiIeHO Ha (OPMHUPOBAHHE Yy OOydaIOLIMXCS
obuienpodeccruoHanbHbIX U podeccnonanbubix komneTeHuii (OITK/TIK).

Ne MHeke Conepane B pesynbpraTe u3yueHus: yaeOHON AUCHUTIIMHBI
.. o0yJaromuecs: JOIKHbI
[ | KOMIET | KOMIETEeHITH (mm eé
o | cHImmH JacTH) 3HATh yMeTh BJIAJIETh
1. | OIIK-3 | CnocoOHOCTH OCHOBHEIC Hcnonn30Barh HaBreikamu
HCIIOJIE30BAaTh B | IOHSTHS, OCHOBHBIC 3aKOHBI | IPUMEHEHUS
npodeccnoHanbHOMI 0a30ByIO I8 OOBSCHEHHUS | OCHOBHBIX
JEeSATEILHOCTH 0a30BbIC | TEPMUHOJIOTHIO, | PE3YJIBTaTOB 3aKOHOB  TIpH
3HAHHUS MAaTeMaTUKH M | OCHOBHBIC XUMHYECKUX o0CyXKIeHUU
€CTECTBCHHBIX HAyK 3aKOHBI OKCIIEPHUMEHTOB. MTOJTY9IE€HHBIX
€CTECTBEHHBIX pEe3yNbTAaTOB U
HayK MpUEMaM# JIJIst
o0paboTku
pe3yIbTaToOB
XAMHYECKOTO

aHaJin3a




No MHekc Conepanic B pesynbpTaTe nuzydeHus: yueOHON TUCIUTUTMHBI
. 00yYaromuecs T0JKHbBI
[ | KOMIET | KOMIETCHIH (nm eé
[ | cHIMH 9acTH) 3HATh yMeThb BJa/1eTh
2. | [IK-5 TOTOBHOCTh K pa0OT Ha | OCHOBHBIE BBITIOJIHATh HaBBIKAMU
COBPEMEHHBIX TOJIEBBIX | COBPEMEHHBIE aHAJIMTUYECKUE XUMHYECKOT0
u 71a00paTOPHBIX | METOABI aHATIN3a | POLIEAYPHI U | OKCTIEPHMEHTA,
re0J0rH4YeCKHX, MPUPOAHBIX U | pAaCUEeThI 10 | OCHOBHBIMU
reo(pu3NIEeCKux, HCKYCCTBEHHBIX | pe3yJibTaTam METO/1aMHu
reOXMMHYECKHUX BOJ aHanusa, MOJly4YeHUs: |
npubopax, yCTaHOBKaxX NPOM3BOAUTH  MX | 00pabOTKU
u o0opynoBaHuu(B CTaTHUCTUYECKYIO pe3yJIbTaToB
COOTBETCTBUU c 00paboTKy; aHaamn3a,
HaIpPaBJIEHHOCTHIO MHTEPIPETUPOBATh | HABBIKAMH
(mpoduiem) pe3yJIbTaThl BBIOOpA
MIPOrPaMMBbI aHanmsa METO/IOB u
OakayiaBpuaTa) CpeICTB
peleHus
3a1a4
UCCIIEJIOBAHUS

2. CTpyKTYpa M cofiep:KaHHe JMCIHUIIIHHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT.

Obmass Tpyno€MKOCTh JAMCHMIUIMHBI cocTaBiser 3  3aud.en. (108 wacoB), wux
pacrmpeziefieHue Mo BujaaM padboT MpeCTaBICHO B TAOIHIIE
(Ona cmyoenmog ODO).
Bun yue6Hoi paboTbl Bcero CemecTpbl
4acoB (gacsl)

4

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

B Tom uncie:

3aHATHSA JIEKIIUOHHOTO TUIA 28 28

3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHApPbI, MPAKTUYECKUE

3aHATHUSA)

JlaGopaTopHblie 3aHITHS 28 28

HKP 0,3 0,3

KCP 2 2

CamocrosiTesibHas padora (Bcero) 23 23

B Tom umciie:

[TpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHaia 11 11

BrinmonHenue HHAMBUYaTbHBIX 3aaHUH (TTOITOTOBKA

COO00IIIeHNH, Mpe3eHTalni)

Pedepar

IToaroToBKa K TeKymeMy KOHTPOJIIO 12 12

KonTpoJs:

IToaroToBka K 3K3aMeHy 26,7 | 26,7

OO0mmas TpyA0eMKOCTh Jac 108 108

3a4. efl. 3 3




2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenencnue BuI0B y4eOHOU pabOThI U KX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Paznensl (TeMbl) TUCIUTUIMHEI, H3y9aeMble B 4 cemecTpe (ounas ¢opma)

No KomnuectBo uacos
- AyauTopHas CamocrosgrenpHas
pasnen HanmMenoBanwue pasnenoB
a Bcero pabota 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
(hakTOpbI, €ro OMPEICIIIONINE
XapakTepucTHUKa COCTaBa

3 PaKIep 40 12 20 8
TIPUPOJTHBIX BOJ
Munepanuzanus "

4 reoxuMuuecKas 4 2 2
KJIacCU(PUKALIHS BOJT

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

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

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — naGopaTtopHble

3anstusa, CPC — camocrosTensHas paboTa CTy/IeHTa

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

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

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

SIEMEHTOB B Bogax  |KOpBI(IMTOChEphI). XMMHYECKHE  pEakUMu B
npuposae. HTEHCHMBHOCT BOJHOW MUIpaluu H
KOHIICHTPALNH 3JIEMEHTOB. ['eoxnmuueckue
Oapbephl.

2. |CocraB mpuponubix|[Ipeamer u 3agaun reoxumun. ClI0KHOCTh COCTaBa Kp
BOI U (baKTOpI)I, ero|BO. HepBOI/ICTOLIHI/IKI/I cocTtaBa BOM. VYcnoBus
OTpEIETSIOTITHE ¢dbopmHupoBaHHMS ~ COCTaBa  HPUPOIHBIX  BOJI.

Knaccudukanus cocraBa mpuUpoaHbIX BOJ.
3. |XapaxTepucTtuka PactBopennble  rasel. Mol  BOmopoma M JLp., Kp.

COCTaBa MPHUPOIHBIX
BOJ

OKHUCIIMTEIFHO-BOCCTAHOBHUTEIIHHBIN IOTCHIIMAII.

I'maBHble kommnoneHThl. KapOonaTHas cucrtema.
Oprannveckoe BeHieCTBO. BHOTCHHBIE 3IIEMEHTHI.
MuxkposnemenTsl (CTaOuibHbIE MHKPO3JIEMEHTHI.
EcrectBenHbIe

pPaarOaKTUBHBIC OJICMCHTHI.

HckyccTBeHHas paAl0aKTUBHOCTD U 3arpsI3HEHNUE)




4. |Munepamuzamnms u
TCOXUMHNUYCCKas
KJIaCCU(UKALIHAS BOJ

Knaccudukanuss u HEPepbIBHOCTh CBOWCTB BOJIHI.
HepaBHoBecHOCTH NpUpOAHBIX BOA. ['pymnmsl BOA.
Tune! Box. Kimaccel Boa. Cemetictsa Boa. Poasl Box.
Bunbl BOA.

5. |HActopuueckas HeoOpatumoe u  mporpeccuBHOE  pa3BUTHE b
rEOXUMUS ruapocdepsl. [MuknonganbHOCTH pasBuTus
NPUPOIHBIX BOJ ruapocdepsl. Mcropuueckas reoxumus MupoBoro

OK€aHa. I/ICTOpI/I‘IeCKaSI reoxXumus 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. Hcrounuknu IOCTYIUICHHA  3arpA3HAIOIIUX
BCIICCTB B BOJHBIC OOBEKTHL. MeToapl OYHCTKH
CTOYHBIX BOL IMPOMBIIIJICHHOCTH. OI_IGHKa
3arpsA3HCHHOCTH BOJOCMOB. CaMOOLII/IHICHI/IC

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

KOMIIOHCHTOB IIPUPOJHBIX BO/I.

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.

VY4eOHbIM MJIAHOM 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 Jaboparopuu.| OTUeT Mo JabopaTOpHOU
OmnpeneneHue KauecTBa MPUPOAHBIX BOJ MO OPraHOJIENTHUYECKUM pabote
MIOKa3aTeIIsIM.

2.0OmpeneneHrie  XJOPUAOB  apreHTOMETpUYECKMM  MeTonoM.| OTyer nmo 1abopaTopHOit
Ornpezenienne 00IIeH MeI0YHOCTH. pabote

3.|Onpenenenue obImel XECTKOCTH HNpUPOAHBIX BoJ. Omnpexnenenue| OTyer nmo 1abopaTopHOIL
KaJIbIUsl B IPUPOJTHOM BOJIE. pabote

4.|MonomeTprueckoe OMNpeAeTeHHe pacTBOPEHHOro Kuciopoaa B|OTueT rno madbopaTopHOi
NPUPOHBIX BOJIaX METOAOM BuHKIepa. pabote

5.|OkucasIeMOCTh Kak 000011arouii MoKa3aTellb KauecTBa BOJ. Otuer no nabopaTopHOi

pabore

6.OmnpeneneHrie HUTPATOB B IPUPOIHBIX BOJAX Otuer no nabopatopHoit
MOTEHIIMOMETPUUECKUM MeToIoM. OnipeiesieHne CoJepKaHus pabote
3arpsI3HAIONINX COSAMHEHUH B TPUPOIHBIX BOJIAaX (HUTPHTHI).

7.|Onpenenenue coaepikaHust keinesa B Bojae (oromerpuueckuM| OTyer mo 1abopaTopHOit
METOIOM pabore

3amura naboparopHoii pabotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoii
pa6otel (KP), pacuerno-rpadudeckoro 3amanms (PI'3), mamucanue pedepara (P), acce (9),
komokBuyM (K), rectupoBanue (T), kouTponbHas pabota (Kp), 6ecena (b) u t.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PaldoT (IIPOEKTOB)
KypcoBblie paboTbl — HE TPETyCMOTPEHBI




2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl

00y4aroIMUXCH M0 JUCHHUILIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUINHBI
Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEILHON pabOThI

2 3

[ToaroroBka k Texymiemy ([Ipo6ooT60op M mHpPoOOMOArOTOBKa B XHMHYECKOM aHAIU3E.
KOHTPOJIIO JlaGopatopusiii mpaktukym//O.b. BoponoBa, H.A. Hukomnaesa,
T.I'. Lronko, Kpacuonap, 2014
OOBEKTHl  OKpY)KaroIlel cpeapl W HX  aHAIMTHYCCKUH
koutponb.//Ilonq pen. T.H. IllexoBmomoit; B 2-x TOMax;
Kpacnonap, 2007
Metoauueckie pekOMEHAAlMU K OpPraHu3alliy ayJIUTOPHON 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.

[TpopaboTka yueObHOro |OOBEKTHI  OKpYXKAMOIIEH Ccpeabl W WX  aHAIATHYCCKUHN

(Teopetmueckoro)  |koHTpoiab.//Ilog pen. T.H. Illexormomoit; B 2-x Tomax;
Marepuaia Kpacuomap, 2007.

MeTtoauueckie peKOMEHAAMU K OpPTraHu3allid ayJIuTOPHON H

BHEAYJAUTOPHON  (CaMOCTOSITENIbHOW)  pabOThl  CTYACHTOB:

meroauyeckue ykazanusa/ coct. T.II. Cropoxenko, T.b.

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

roc. yH-T, 2018.— 89c.

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 310poBbsi (OB3) mpenocrasnstorces
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

—B II€YaTHOM opMe YBEITMUYEHHBIM LIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA

o0yJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

B cootBerctBuu ¢ TpeboBanusmu @PI'OC BO peanuzaius KOMIETEHTHOCHOTO MOAX0Ja

MpeaycMaTpuBaeT HUCIIOJIB30BAaHUE B y4eOHOM MPOIIECCe AKTHMBHBIX W HMHTEPAKTUBHBIX (opMm
MIPOBEJICHUS 3aHSATUM.

JlaGopaTtopHble 3aHATUS SABISIOTCS TPAAWLIMOHHBIMU TP OOYYeHHH B BY3aX U

CIOCOOCTBYIOT (DOPMHUPOBAHUIO Yy CTYIAEHTOB Oa30BbIX 3HAHHUM, OCHOBHBIX MBICIUTEIbHBIX
orepanuii, pa3BUTHIO JOrHKHU. JlabopaTopHbie 3aHATHS SBISIOTCS CAMOCTOSITEIIbHBIMU U UMEIOT




poOJIeMHO-TIONCKOBBIM  XapakTep. JlabopaTopHyto paboTy, BBIIOIHIEMYIO CTYAEHTOM, MOXKHO
cuuTaTh MNPOOJEMHONW CHUTyallMed M €€ pEeLIeHHe II03BOJSIET pPEeaJu30BaTh TBOPYECKYIO
JeSITeIbHOCTh, Pa3BUTh KOMMYHHKATHBHYIO CIIOCOOHOCTH Ka)KJOTO CTYAEHTa, HAyYUThb €ro
apryMEHTHPOBAHHO BBIpaXaTh CBOM MBICIM B TPUCYTCTBHM JPYTUX, pa3BUBaTh HAaBBIKU
9KCHEPUMEHTAIbHOI paboThI.

JUisi MHBAIMIOB M JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBBSI PEATH3YIOTCS
UH/IUBUYyaJIbHBIE  O0pa3oBaTelIbHBIE  TEXHOJIOTUH, KOTOPbIE  MO3BOJSIOT  MOJHOCTBIO
UH/IMBUYaJIN3UPOBATh COZAEp)KaHUE, METOJAbl M TEeMIbl Y4eOHOH MAeATeNbHOCTH WHBAIUAA,
BHOCUTBH BOBpEMsI HEOOXOJMMBIC KOPPEKIUU KaK B JESATEIBHOCTh CTYACHTAa-UHBAIH/A, TaK U B
JeSITeIbHOCTD MIPETo1aBaTesl.

JUis Ui ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMU 3/10pOBbSI IIPEJYCMOTPEHA OpraHHU3aLus
KOHCYJIBTALIUM C UCIOJIb30BAHUEM JICKTPOHHOM IIOYTHI.

Cemectp | Bun 3anstus Vcnionb3yemble HHTEPAKTHBHBIC Kon-Bo
00pa3oBaresbHbIE TEXHOJIOTUN
(JL, T1P, JIP) P 4acoB

4 J Jlexuus ¢ 3ieMeHTaMHu 1e1arornyecKon 12
IBPUCTUKHU

4 JIP becenpl, pa3dop cutyauuii, pabota B MajibIx 12
rpyImmnax, npeseHramnus pedeparon
(pa3paboToK) B hopmMare MHHH-KOHDEPEHITUI

HUmoczo: 24

4. OneHo4YHbIe CPeACTBA IS TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTaluu.

4.1®DoH] OLIeHOYHBIX CPEACTB AJIs POBeIeHUs] TEKYIero KOHTPOJIS.
Cnaua nabopaTopHbIX paboT, HaMCaHUE KOHTPOJIbHBIX PadoT.
KonTponbHas pabota no teme «XapakTepuCTHKa COCTaBa MPUPOIHBIX BOI»
ITpumepsl BOIPOCOB:
1. PactBopuMOCTb ra30B B BOJIE
2.IIpouecchl, BIUAIOIIME HA COAEPKAHUE B IPUPOIHBIX BOAAX KACIOPOJA.
3. duccoumanus Boasl 1 pH pacTBopa.
4.®DopMbl HAX0XKIEHUS TTIaBHBIX KOMIIOHEHTOB B paCTBOPE.
5.McTounnku 006pa3oBaHUsl OPraHUYECKOTO BEIIECTBA B MPUPOIHBIX BOJAX.

4.2 @oH OLIEHOYHBIX CPEACTB VISl IPOBEACHUA aTTeCTAIMU.
Bompocsl k 3x3ameny:
1. Knapxu rugpocdepsl 1 TBepAol 3eMHOI KopbI(JIUTOChHEPHI).
2. XMMUYECKHUE pEaKLUU B IPUPOJIE.
3. THTEHCUBHOCTDH BOJIHOM MUIPALIMK U KOHLIEHTPALMH 2JIEMEHTOB.
4. 'eoxumuueckue 6apbephl.
5. Ilpenmer u 3a1a4u T€OXUMHUH.
6. C1o’)kHOCTB cOCTaBa BOJ.
7. IlepBOMCTOYHUKH COCTaBa BOJI.
8. YcnoBust popMHPOBAHUS COCTaBa MPUPOJHBIX BOJI.
9. Kimaccuguxkarust cocraBa IpUPOIHBIX BOJ.
10. PacTBOpeHHBIE Ta3bl.




11. Monsl BOJOpOaa ¥ OKUCIUTENbHO-BOCCTAHOBUTEIBHBIN MOTEHIUAT.

12.
13.
14.
15.

['maBHBIC KOMIIOHEHTBHI.
KapOonarnas cucrema.
Opranudeckoe BELIECTBO.
buorenHsle 371€MEHTBHI.

16. MuxkposnemenTsl (CTabuiabHbIE MUKPO3JIEMEHTHI. EcTecTBeHHBIE paiiOaKTHBHBIC

asieMeHThl. MickyccTBEHHas! paAMOAKTUBHOCTD U 3arpsi3HEHNUE).

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

30.
31.
32.
33.
34,
. CamooumnIieHe BOJI0EMOB.

35

Knaccudukanust 1 HempepbIBHOCTH CBOMCTB BOJIBI.
HepaBHoBeCHOCTH MPUPOIHBIX BOJI.

['pynmel BOA.

Tune! Box.

Knaccel Bog,.

CemMeiicTBa BOJI.

Pongpr Bog.

Buner Bog,.

HeoOGpatumoe u mporpeccuBHOE pa3BUTHE TUAPOChHEPHI.

[MKI0MAaIBHOCTD Pa3BUTHS THIPOCHEPHI.
Hcropuueckas reoxumus MUpOBOTO OKeaHa.
I/ICTOpI/ILIGCKaﬂ I'€oOXumMmus 1OA3€MHBIX BOJ.
[Taneornporeoxumus NpOIUIbIX T€0JIOTHUECKUX 3I10X.
[TaneornaporeoXxuMus THIPOreoIOrH4ECKUX CTPYKTYP.
I'eoxumMmyeckme acleKThl HpO6JI€MI)I 3arpsA3HCHHA BO.

Hctounuku IMMOCTYIUICHUS 3arpA3HAOIINX BCUICCTB B BOAHBIC OOBEKTEI.

MGTOI[I)I OYMCTKHU CTOYHBIX BOJ HIPOMBIIIJIICHHOCTH.
OHGHKa 3arpA3HCHHOCTH BOJJOCMOB.

36. MeTo1bI ONIpeIeIeHHs] OCHOBHBIX U 3arPS3HSIOMINX KOMIIOHEHTOB MTPUPOIHBIX BOJI.
37. MOHUTOPUHT MPUPOIHBIX BO/I.

Koa u CooTBeTcTBHME YPOBHEl 0CBOEHHS] KOMIIETEHIIUM TJIAHUPYEMbIM
HaUMEHOBaHHUE pe3yjabTaTraM 00yYeHUsi 1 KPUTEPUSIM UX OLlEeHUBAHUS
KOMIIeTeHIii

Ounenka
Heynosnersopure | Y noierBopure Xopomuio OTan4Ho
JIBHO JIBHO
OIIK-3: OTBET OTBET IIOJIHBIM, | OTBET IOJHBIM M | OTBET  IIOJHBIM,
CrocoOHOCTD 0OHApYKMBAET HO TpU ITOM | IPAaBWIbHBIA Ha | MPAaBUIbHBIN,
HCITIOJIB30BaTh B | gesHAaHHE JAO0ITyHICHAa OCHOBC CaMOCTOATCIIbHBI
MPOhECCHOHATD | cHoBHOIO CYIIECTBEHHAs HU3YYECHHBIX o, Marepual
HOM OIInoKa WJIM | TEOPUH, H3JI0KEH B
CcoNepxanii OTBET MaTepua OIpeICIICHHOU
ACATEIBHOCTH | (6o . p PCACIICHE
6a30BEIC 3HAHNS Henongmu, 3I0KEH } B | JIOTMYECKOM
Marepuaia HECBSI3HBIN, HE | ONPEAEIEHHON MOCJIeA0BATEIIBH
MaTeMaTHuKU 1 .
MPOSIBIISIIOTCS JIOTUYECKOM OoCTH
€CTECTBEHHBIX
YMEHHUS MOCTE0BATENBHO | IEMOHCTPUPYETC
HayK MIPUMEHSTH CTU, TIPU ITOM | 4
TEOPETUYECKUE JIOMTYCKAOTCSI MHOTOCTOPOHHOC
3HAHUA IIPU | HECYILIECTBEHHBIE | Th IMOAXO0I0B,
peleHun OIINOKH B | MHOTOACIIEKTHOC




MPAKTUYECKUX OTBETax Ha | Tb  0OCYXIEHus
npo0em TEOPETHUUECKUE POOJIEMBI,
BOMPOCHI yMEHHE
apryMEeHTHPOBAT
b COOCTBEHHYIO
TOYKY  3pEHHUS,
HaXOJUTh IMYyTH
pelieHus
MO03HABATEJIbHBIX
3a/1a4.
I1K-5: OTBET OTBET IIOJHBIM, | OTBET IOJIHBIM M | OTBET  IIOJHBIM,
TOTOBHOCTB K 0GHapyXHBaeT HO TPU OTOM | IPABWIBHBIA Ha | MPaBUIBHBIN,
paboT Ha He3HAHME JIOTyIIIeHa OCHOBE CaMOCTOSITENIbHBI
COBPEMEHHBIX OCHOBHOLO CYIIECTBEHHAS M3YMCHHBIX i, MaTepuan
MOJIEBBIX U omubka WIH | TEOPHUIA, U3JTI0KEH B
naoparopupix | COACPAAHIA OTBET MaTepual OTIpeICIICHHOM
re0JIOrHYECKHX, y4eOHoro HETIOIHBIH, H3JI0KEH B | JOTHYECKOM
reopu3nyYeckux | Marepuaia HECBSI3HBIM, HE | ONPEACIIEHHON [IOCJIEA0BATEIIbH
u MPOSIBIISIOTCSA JIOTHYECKON oCTH
TCOXUMHUIECKHIX YMCHHSI MIOCTICIOBATENIBHO | IEMOHCTPUPYETC
npudopax, MPUMEHSITh CTH, TIpU OTOM | 5
YCTAaHOBKAX H TEOPETUYECKHUE | JOIMYCKAIOTCS MHOTOCTOPOHHOC
ob0opynoBaHuu( 3HAHUA IpU | HECYILIECTBEHHBIE | Th MOJIXO/IOB,
B COOTBETCTBUU pelIeHun OIINOKH B | MHOTOACIIEKTHOC
c MPAKTUIECKHUX OTBETax Ha | Th  OOCYXIEHUs
HaIpPaBJIEHHOCT npobsem TEOPETUYECKHE po0JieMBl,
b10 (TIpohusIem) BOIIPOCHI yMEHUE
IPOTPaMMBI apryMEeHTHPOBAT
OakanaBpuara) b COOCTBEHHYIO
TOYKY  3peHWUS,
HAaXOJUTh IMYyTH
pelIeHus
MO3HABATENIbHBIX
3azad.

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTHM HHBAIMJIAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
310pOBBS IIPEAOCTABIIACTCS TONOJHUTEIBHOE BPEMS I IIOArOTOBKH OTBETA HA DK3aMEHE;

— NP NIPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTAaTOB 00YyUEHHUsI UHBAJIUOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS IIPEAYyCMATPUBACTCS UCIOJIIB30BAHUE TEXHUYECKUX

CpEacTsB, HGO6XOJII/IMBIX M B CBA3H C UX UHANBUAYAJIbHBIMU OCO6CHHOCT$[MI/I;

— [Ipu HCO6XOI[I/IMOCTI/I JJIA 06y‘-IaIOH_II/IXCSI C OTpaHUYCHHBIMH BO3MOXKHOCTAMU 3J0POBbA
W HWHBAJIWIOB TIIpoHEaAypa OLCHHUBAHHA PE3YJILTATOB 06yquH51 o JUCHUIIIMHE MOXCT

MMPOBOAUTHCA B HECKOJILKO 3TAllOB.

[Ipouenypa oueHuBaHusl pe3yabTaToB OOY4YE€HHsS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0pOBbSl 10 JUCLMIUIMHE (MOAYJIO) IPEAYCMAaTPUBAET IIPEIOCTABIECHUE
uHpopManuu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYEHHSIM HMX 3J0pPOBbS M BOCIPUSATHUS

uHpOpMaLUu:

JUst TiI ¢ HapyIISHUSIMH 3PEHUS:
— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,




— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlJist T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISI OCBOEHMSI JUCUMILJIMHBI (MOIYJIs).
5.1 OcHoBHasi 1uTEpaTypa:

1. Kpuctnan I'. Ananutudeckas xumus: B 2 T. T.1, 2/ nep. ¢ aara. A. B. 'apmamma u ap.
- M.: BUHOM. JlaGopatopus 3nanwuii, 2009.

2. OOBEKTBHl OKpYXAmoIIeH cpensl M WX aHATUTHYECKU KoHTpoib.//Ilox pen. T.H.
[lIexoBuoBoii; B 2-x Tomax; Kpacuomap, 2007.

3. H. U. Hukomnaiikun, H. E. Hukonaiikuna, O. I1. MenexoBa. Dxonorus : y4eOHUK AJs
cTyneHToB By30B / Hukomaiikun, Hukonait iBanosud., H. E. Huxonaiikuna, O. I1.Menexosa ;. -
6-e uzn., ucnp. - M. : Jlpoda , 2008. - 622 c.

JU1st OCBOEHMSI IUCLUIUIMHBI MHBAIWAAMHU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSAMU
3I0pOBBSI MMEIOTCSl M3JaHUS B OSJIEKTPOHHOM BHJE B DJICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lano» u «FOpavumpy.

5.2 JlonoJIHUTEIbHAS JIUTepaTypa:

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

cTyneHToB By30B. B 2 T. T.1,2./ mox pen A.A . Umenxko. m.: Axagemust, 2010.

3. OcHOBBI aHasIUTHYECKOW XUMUU. [IpakTHUeckoe pyKoBOJCTBO: yueOHOe rocodue s
CTYJIEHTOB YH-TOB M BbIcHI.y4eOH.3aBeneHuit/ nox pen HO.A.3omoroBa.-M.: BeIcHIas IIKOJA,
2001.

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

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

2. Kypnan «9xonorus»

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANIMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /IJIsl OCBOEHUSI JUCIHILIMHBI (MOYJIs1).

OnektponHbi Katanor Hayuno# 6udiamnorexkn Kyol'Y (https://www.kubsu.ru/)
OBC UznarennctBa «Jlane» (http://e.lanbook.com/ )

7. MeToauveckne yKazaHusi AJs OOy4YalOUIUXCH MO0 OCBOCHHK) IMCHUILIHHBI
(Mmonmy.Jsi).


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

VYcnemHoe OCBOEHHME AUCHUIUIMHBI MPEANOJaraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYJEHTA ITyTEeM IIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

O01mme pekoMeHIAUM

W3ydeHue AUCUMILIUHBI CIeAyeT HAUMHATH C MPOpaboTKu pabouel mporpaMmsbl, 0codboe
BHUMaHUe, yAelss LelsIM U 3aJla4aM, CTPYKTYpE U COJAEPKaHUIO Kypca.

Padora ¢ KOHCIIEKTOM JIeKIUH

[IpocMoTpuTE KOHCIEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MaTepHall KOHCIEKTA JIEKIUH,
KOTOPBIA BBI3BIBACT 3aTPyJHEHHs Ui NOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTPyIHUTENIbHBIE BOIIPOCHI, MCIIOJb3Ysl PEKOMEHIyeMyr Juteparypy. Eciau camocrosATensHO
HE y/Aalioch pa3o0parbcsi B MaTepuaie, chopMyIupyinTe BOIIPOCH U OOpaTUTECh 3@ MOMOLIBIO K
[IPEnoaaBaTesl0 Ha KOHCYJIbTALMY WK ONMKalIIen JeKIUH.

Perynapuo oTBOAMTE BpeMs ISl MOBTOPEHMS IMPOWJIEHHOIO Marepuaia, IpoBepssi CBOU
3HAHMS, YMEHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

BobinoJsiHeHue J1a60paTOPHBIX padoT

Ha 3anstum monyuute y npenojaBaTens rpaduk BHIIOTHEHHS J1a00paTOpHBIX padoT.
O63aBeauTech BceM HEOOXOIMMBIM METOIUYECKUM 00ECIICUEHUEM.

Ilepen mnocemenneM 1a0OpaTOpUM HM3YyYUTE TEOPUIO BOIPOCA, IPENIOJAraeMoro K
HCCJICTIOBAHHIO, 03HAKOMBTECh C PYKOBOJACTBOM IO COOTBETCTBYIOIIEH paboTe M MOATOTOBHTE
MIPOTOKOJI IPOBEACHHs pabOThI, B KOTOPBIN 3aHECUTE:

— Ha3BaHHE padOTHI;

— 3aroTOBKH TaOJHII [Tl 3aMOJHEHHSI SKCIIEPUMEHTAIbHBIMY TAHHBIMU HAOII0ICHU;

— YpaBHEHHS XMMHUYECKUX PEAKIIHI MpeBpalleHuii, KOTOpble OyIyT OCYIIECTBICHBI IPU

BBITIOJTHEHUH DKCIIEPUMEHTA;

— pacueTHble (HOPMYIIBI.

OdopmieHre 0TYETOB JI0JKHO MPOBOIUTHCS MOCIE OKOHYaHUs paboThI B 1a0OpaTOpUU.

JUId MOATOTOBKM K 3alIUTE OTYETa CIEAYET MPOAaHAIU3UPOBATH IKCIIEPUMEHTAIIBHBIC
pE3yJIBTaThl, COIIOCTABUTh UX C U3BECTHBIMH TEOPETUYECKUMU TOJI0KEHUSAMU WIN CIIPABOYHBIMU
JaHHBIMU, O0OOIIMTH pPE3yJbTaThl MCCIEAOBAHWN B BHUJAE BBIBOJOB IO padoTe, MOATOTOBUTH
OTBETHI Ha BOIIPOCHI, IPUBOJIMMbIE B METOJIMYECKUX YKA3aHUSX K BBIIOJHEHHIO JIAOOPATOPHBIX
pador.

B ocBoeHuun NUCHUIUIMHBI MHBATUMAAMHM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbs OOMBINIOE 3HAYCHHE WMEeT HHJIWBHJyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yUeOHOro MaTepuara.

WuauBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIOLUM MHJMBUYaTN3alliid O0Oy4EHHUSI U YCTAaHOBJIEHHWIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyJaloIUMCS WHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMH 37I0POBBbSI.

8. IlepeyeHpr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJAb3YEMBbIX IIPH OCYLIECTBJICHUH
00pa30BaTeILHOIO MPOLECCa MO0 JUCUUILIHHE (MOLYJIIO).

8.1 Ilepevyenb MHGOPMANMOHHBIX TEXHOJIOTHIA.

KoHncyneTupoBaHue u mpeaBapuTelbHas MPOBEpPKa pabdOT MOCPEACTBOM AIEKTPOHHOU
MOYTBHI.
Hcnonb30BaHue JIEKTPOHHBIX MTPE3EHTAIMH TP MPOBEIEHNH JEKIIMOHHBIX 3aHATHH.

8.2 [lepeueHb HeE0OXOAUMOI0 MPOTPAMMHOI0 O0ecTedeHusl.



Microsoft Office Professional Plus

Microsoft Windows

8.3IlepeueHb MH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

1. CrpaBouno-npaBoBas cucrema «Koncynsrant I[Tnroc» (http://www.consultant.ru)
2. DnektponHas oudnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJIECHUS
00pa30BaTeJbLHOI0 NPoLecca Mo AMCIHUIINHEe (MO1YJII0)

MaTepHaHBHO'TeXHquCKOG obOecreueHue JAUCIHHUITITNHBI

No Bun pabor
(MOmyJIsl) ¥ OCHAIIEHHOCTh
1. JlekumoHHble 3aHATUSA | JIGKIMOHHAs ayauTOpHs, OCHAIEHHAs NPE3CHTalMOHHON
TEXHUKOHN (IIPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK)
2. JIaGopaTopHbie XumuuecKkas naboparopus, YKOMITJIEKTOBaHHAS
3aHATUA CHEMATU3UPOBAHHON Me0OeIbI0 U TEXHUYECKUMHU CPEICTBAMU
oOyueHusi, mTpuOOPHl IS TPOBEACHHA J1AOOPATOPHOTO
npaktukyma: crnektpodoromerp LEKISS1207; pH-metp-
nonomep «Ikcriept-001»; Becor rexamueckue BJIKT-5009-M.
3. Texymuii  KOHTpoOIb, | AyauTopus paKyJIbTeTa reoIoruu
IIPOMEXKYTOYHAs
aTTecTaus
4. CamocrosiTenbHas Kabuner 11 paboThl, OCHAIIEHHBIH KOMIIBIOTEPHONW TEXHUKOMN
paboTta C BO3MOXXHOCTBIO TONKIIOUEeHUsT K cetn «MHTepHeTY,

MPOrpaMMOIl  SKPAaHHOTO yBENUYEHHS U  OOECleYeHHBIN
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO
cpeny yauBepcurera (MHTepHETHEHTD).



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

