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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ilean ocBOeHUS TUCHUIIUHDI.

O3HakOMJICHHE CTYACHTOB C TEOPETUUYECKUMHU U TPAKTUYECKUMU OCHOBAMH
XUMHUYECKOTO  aHajlu3a  BOJ, OBJAJCHHE  MPAKTUYECKUMHU  HaBBIKAMU IS
CaMOCTOSITENTLHBIX Pa0OT B 00JaCTH XMMHYECKOTO aHaIN3a MPUPOTHBIX BOJ M OICHKU
9KOJIOTMYECKOTO COCTOSIHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX BOJIOEMOB

1.2 3agaun AUCHMILIMHEL.
— PACKPBITh TCOPETHYECCKUE U METOIOJIOTHICCKHNE OCHOBBI JTUCITUTIIINHBI;
- U3Y4YUTh (U3WYECKHUE, XUMHUUYECKHE W OHOJIOTHYECKHE IPOIECChl, MPOTEKAIOIINE B
MPUPOHBIX BOJAX;
—M3y4YUTh AHATUTUYECKUE METO/IbI aHAIM3a TPUPOTHBIX BO/I;
— IMPOBOJIUTH AHAJU3 U OIICHKY KOJUYECTBEHHBIX M KaYECTBEHHBIX M3MCHEHUHN BOIHBIX

pecypcoB.

1.3 MecTo AucumInHbI (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.
JucuunnmHa «XWMHYECKHM AaHaJIU3 BOJBI » OTHOCHUTCS K BapUATHBHOM 9acTH

JUCIUILIMH y4eOHOTO TU1aHa OAroTOBKY OakanaBpoB no HampasieHuto 05.03.01 ['eonorus.

OcBoeHME JaHHOW MAUCHUUIUIMHBI HEOOXOAMMO Kak [MpelllecTBylomee s psaaa
JUCIUIUIMH 1O BBIOOPY BapHaTHBHOW 4YacTHM Y4YeOHOro IjlaHa MOATOTOBKHM OakanaaBpOB IO
HanpasieHuto 05.03.01 I'eonorusi.

N3ydyenue monaynedl IUCHUIUIMHBI «XHWMHUYECKHH aHAJIW3 BOJBI » PACIIUPSIET 3HAHUA
CTYICHTOB B OO0JIACTH XWMHH H CIIOCOOCTBYeT (HOPMHPOBAHHIO npodeccnoHaTbHBIX
KOMIICTCHIIMIA. 3HAHUS, TTOJIYYCHHBIC B MPOIIECCe U3YyUSHUS TUCITUIUIMHBI « X UMHUYSCKUNA aHATN3
BOJBI », B JIAJIBHEHMIIIEM HCIOJB3YIOTCS B HAay4YHOH paboTe M TPH TMOATOTOBKE BBITYCKHOM
KBAJTM(PHUKAIIMOHHOHN paboThI.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOMH NPOrPaMMBblI.

N3yuenne nanHoW y4eOHOW NUCIMIUIMHBI HaIpaBieHO Ha (opMupoBaHHE Yy OO0YYaIOIIUXCS
obmenpodeccruoHanbHbIX U podeccnonanbubix komnetenmuii (OITK/TIK).

No Mrexc Conepranue B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIMHBI
. 00yyJaronmecs J0JKHbI
[ | KOMIIET | KOMIETCHIH (v eé
[ | cHImHA JacTH) 3HATDH yMeTh BJIAJIETh
1. | OIIK-3 | CriocoOHOCTE OCHOBHEIE Hcnons3oBaThb HaBrikamu
HCIIOJB30BaTh B | TOHSTHS, OCHOBHBIC 3aKOHBI | IPUMEHEHUS
npodheccCHoHaNBHOM 0a30BYyI0 o9 OOBSCHEHHS | OCHOBHBIX
JESTSIILHOCTH 0a30BbIe | TEPMHUHOJIOTHIO, | PEe3YJIHTaTOB 3aKOHOB  IIpHU
3HaHUA MaTeMAaTHKH Y | OCHOBHEBIE XAMHUYECKHUX 00CYyKIeHUN
€CTECTBCHHBIX HAYK 3aKOHBI IKCIIEPUMEHTOB. MTOJTYYEHHBIX
€CTECTBEHHBIX pe3yNnbTaToB U
HayK MIpUEMaMH IS
o0paboTku
pe3yJIbTaToB
XAMHYECKOI0

aHajii3a




No Uiekc Conepanie B pesynbpTate nzydeHus: yueOHON AUCIUTUIAHBI
. 00yyaromuecs T0JKHbI
[ | KOMIET | KOMIETCHINH (uu eé
[ | cHuMA 4acTH) 3HATh yMeThb BJIaJIeTh
2. | IIK-5 FOTOBHOCTh K pabOT Ha | OCHOBHbIE BBITOTHSTD HaBbIKaMU
COBPEMEHHBIX TIOJIEBBIX | COBPEMEHHBIE aHAJTUTHYECKHUE XHUMHUYECKOTO
u 71a00paTOPHBIX | METO/IbI aHAJIM3A | MPOLIETYPHI U | SKCIIEPUMEHTA,
re0JIOTUYECKHX, OPUPOJHBIX W | PacUeThI 10 | OCHOBHBIMH
reo(pu3nvecKux, HCKYCCTBEHHBIX | pe3yJibTaTaM MeTOJIaMU
TFeOXMUMUYECKHX BOJI aHajm3a, NOJYyYCHUSI H
npudopax, yCTaHOBKax MPOU3BOAUTE  UX | 00pabOTKH
u oOopynoBaHuu (B CTaTUCTUYECKYIO pe3yiabTaToOB
COOTBETCTBUU c 00paboTKy; aHausza,
HaIpaBJICHHOCTHIO UHTEPIIPETHPOBATh | HABBIKAMU
(mpodunem) pe3ynbTaThl BBIOOpA
POTPaMMBI aHanmm3a METOIOB 1
OakanaBpuara) CpEICTB
peteHust
3ajaq
MCCIICIOBaHHS

2. CTpyKTypa U cojiep:KaHue TUCHUITUHBI.

2.1 PacnipeaesieHne TPY10EMKOCTH AU CUMILIMHBI IO BUIaM padoT.

OO6mass Tpyao€MKOCTh JUCHUIUIMHBI cocTaBisieT 3 3ad. ea. (108 wacoB), wux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE
(051 cmyoenmos ODO).
Bun yueOnoit paboTsl Bcero CemecTtphbl
4acoB (uacer)

4

AyIuTOpHBIE 3aHATHS (BCEro) 58,3 | 58,3

B Tom uncrne:

3aHsATHS JEKIIMOHHOTO TUTIA 28 28

3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI, TPAKTHYECKHE

3aHSTHS)

JlaGopaTopHbIe 3aHATHS 28 28

NKP 0,3 0,3

KCP 2 2

CamocrosTejbHasi padoTa (Bcero) 23 23

B Tom uncie:

[TpopaboTka yuyebHOro (TeOpeTUYecKoro) MaTepuana 11 11

BrImomHeHNe HHIMBUTYaIbHBIX 3a1aHAH (TIOJITOTOBKA

COOOIIeHUH, Tpe3eHTaIHil)

Pedepar

ITonroroBKa K TeKyIeMy KOHTPOJIO 12 12

KonTpoas:

IToaroToBKa K 3K3aMeHy 26,7 | 26,7

OO01mast TpyI0eMKOCTh qac 108 | 108

3a4. efI. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenue BuoB yueOHOM pabOTHI M MIX TPYIOEMKOCTH TI0 pa3jesiaM JUCIUTIIIAHBI.




Pasnenbl (TeMbl) AMCHUIUIMHBL, H3y4aeMble B 4 cemectpe (ounas ¢hopma)

No KoaunuecTBo yacoB
- AynuropHas CamocrosiTenbHast
pasnen HanmMenoBanwue pasnenoB
a Bcero pabota paborta
J 113 JIP

1 2 3 4 5 6 7

1 CocraB NpUpOIHBIX BOJ U 6 2 4
(hakTOpBI, €ro ONMPEACIISIOINE

9 XapakTepucTuka cocTaBa 16 5 8 5
MIPUPOIHBIX BOJ

3 MeToasl XUMHYECKOTO 32 12 12 3
aHaJIN3a MMPUPOHBIX BOJ
IMaapoxumudeckue

4 HCCIICAOBAHUS Ha  BOJHEIX 4 2 2
00BeKTax

5 O1eHKa COCTOSHHUS 10 9 4 4
MMOBEPXHOCTHBIX BOJI CYIIN
Kontposns 3a 3arpsAsHeHuem

6 BOJHBIX OOBEKTOB W OXpaHa 11 4 4 3
BOJl OT 3arpsI3HEHUN
Bceeo: 79 28 28 23

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHatus / cemuHapsl, JIP — maGopaTopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa

2.3 Coaep:xanue pa3iesioB (TeM)IHCIHNIHHDI:
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA.

®opma
HanmeHnoBanue
Ne Copneprxanue paszena(Tembl) TEKYIIETO
pasnena(Temsl)
KOHTPOJISI
1 2 3 4
1. |CocraB mnpupoansix|/[IpenmMer M 3agauu XMMHMYECKOTO aHalu3a BOJ. Kp
BO U (akTopsl, ero|Cia0XKHOCTh cocTaBa BoA. [IepBOMCTOUHMKH cocTaBa
OIIpeIeIIAOIIHE BoA. YcnoBus (hOpMUPOBAHMSI COCTaBa MPUPOIAHBIX
Boj. Kitaccudukarus cocraBa NpupoaHBIX BOI.
2. |XapakTepucTuka PacrBopennbie  rasel. Mol  BOmopoma M JLp., Kp.
COCTaBa NIPUPOJHBIX |OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM  MOTEHIMAI.
BOJ I'maBHble kommnoHeHThl. KapOonaTHas cucrtema.
Oprannueckoe BeHIeCTBO. BHOrEHHBIE JIIEMEHTHI.
MuxkposnemenTsl (CTaOuiabHbIE MHUKPO3JIEMEHTHI.
EcrecTBennble paavoOaKTUBHbIE DIIEMEHTHI.
HckyccTBeHHast pail0aKTUBHOCTD U 3arpsi3HEHNUE)
3. |Meroasl XuMuyeckue METOIBI. DNEKTPOXUMHUECKHE JLp.
XUMHYECKOT0 MeTonbl.  CrekTpoOTOMETpUYECKHE  METO[BI.
aHanmu3a npupoAHbIX|[DoToxuMUYeckue MeToabl. Xpomarorpaduueckue
BOJL METO/BbI.
4. |I'mppoxumuyeckue |OpraHuzanust paboT 1Mo  HAOMIOJACHHIO 32 b
UCCIIEI0BaHMS Ha|COCTOSIHUEM MOBEPXHOCTHBIX BOJ cylH. M3ydyeHue
BOJHBIX 00BEKTaX MIPOIIECCOB 9BTPO(UPOBAHHUS. [IpoBenenue




THAPOXUMHUYECKUX padoT.

OueHka  COCTOSHUSA
MMOBEPXHOCTHBIX BOJI
CyLIH

OueHka MO THAPOXMMHYECKUM  IOKA3aTeIIsM. JLp.

OHeHKa 110 FI/II[p06I/IOJ'IOFI/ILIeCKI/IM IIOKa3aTcCJIsIM.

KonTposnb
3arpsi3HEHUEM
BOAHBIX OOBEKTOB U
OXpaHa  BOJ oT
3arps3HCHUI

3a

HcTouHukH MOCTYIUIEHUS 3arpsi3HSAIOIINX BEIIECTB
B BOJHBIC OOBEKTHI. METOIbI OYMCTKH CTOYHBIX BOJI
MIPOMBIIIJICHHOCTH. Ounenka  3arpsi3HEHHOCTH
BOJIOEMOB. CamMoouunieHue BOJ/IOEMOB.
Mounutopunr npupoansix Boja. OxpaHa BOJ OT

3arpsi3HEHUSL.

2.3.2 3aHATHSA CEMUHAPCKOI'0 THIA.

V4eOHBIM IUIAHOM 3aHATUS CCMHUHApPCKOI'0 TUIIa HE TPCAYCMOTPCHBI

2.3.3 JlaGopaTopHble 3aHATHS.

HaumenoBanue nabopatopHbix padboT

®opMa TeKylero
KOHTPOJISI

3

4

|Texnuka mabopaTopHbIX pabOT B aHAIUTUYECKOW JabopaTopuu.
OrmpeziesieHne KauecTBa MPUPOIHBIX BOJA IO OPraHOJICNTHYECKUM
MOKA3aTeJIsIM.

Otuer o nabopatopHoit
pabore

|Ompenenenne  XJOPHIOB  apreHTOMETPUYECKUM
Onpeznenenue oOIeH MEI0YHOCTH.

METOJ0M.

Otuer no nabopatopHoOi
pabote

.|Onpenenenue oOIIeH KECTKOCTH MPUPOIHBIX BOj. OmpenencHue
KaJbIUsl B IPUPOTHOM BOJE.

Otuer no nabopatopHoit
pabote

.HOI[OMCTpH‘IGCKO@ OMpeACIICHUE PACTBOPCHHOI'0 KHUCIOpOAa B
IMPUPOAHBIX BOAAX MCTOOOM BI/IHKJ'Iepa.

Otuer no nabopatopHoit
pabote

.|OKHCIIsIEMOCTD KakK 0606ma101111/n71 IIOKa3aTeCjib Ka4€CTBa BOJI.

Ot4er o nabopatopHoOit
pabote

. Onpez[eneHI/Ie HUTPATOB B IIPUPOJHBIX BOJAAX
MNOTCHIUUOMETPHUICCKUM METOIOM. OHpCI[CJ'ICHI/IG COACPpIKaHUSA
3arpsA3HAIONINX COCIUHEHUH B MMPUPOAHBIX BOOAX (HI/ITpI/ITBI).

Otuer o nabopatopHoit
pabote

|Onpenenenne copepkaHust Keneza B BoAE (POTOMETPUUECKUM
METOAO0M

Otuer no nabopatopHoit
pabote

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue xkypcosoro npoekta (KII), kypcoBoii
pabotsl (KP), pacuetHo-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koutokBuyM (K), rectupoBanue (T), kontposnbHas padota (Kp), 6ecena (b) u 1.1.

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboTbl — He MPeTyCMOTPEHbI

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CaMOCTOATEIbHON padoThI

00y4YaOIIUXCS M0 JUCHHUILIMHE (MOYJIIO)

IlepeueHp yueOHO-METOIMUECKOTO 00eCTIeueH s JUCIIUIUTHHEI
Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI
1 2 3
1 |IloaroroBka k Texyniemy |[IIpo6ooT6op M n1poOOMOArOTOBKa B XHMHYECKOM aHAIHU3E.




KOHTPOJTIO Jlabopartopusiii mpaktukym//O.b. BoponoBa, H.A. Hukomnaesa,
T.I'. Lronko, Kpacuonap, 2014

OOBEKTHl  OKpY)KaroIeld cpeapl W HX  aHAIMTHYCCKHUI
koutponb.//Ilon pen. T.H. IllexoBmomoii; B 2-x TOMax;
Kpacnonap, 2007

Meronuueckue peKOMEHIALUU K OpPraHu3aluy ayAUTOPHOM M
BHEAYJIUTOPHON  (CaMOCTOSATENbHONW)  pabOThl  CTYJCHTOB:
meroanyeckue ykazanus/ coct. T.II.  Cropoxenko, T.b.
ITounnok, A.B. becnanos, H.B. Jloza.—Kpacuonap: Kybanckuit
roc. yH-T, 2018.— 89c.

2 | Ilpopabotka yuebHOro |[OOBEKTHI OKpYXKAWOWIEH cpeabl M HUX  aHAIMTUYECKUN
(Teopetnyeckoro)  |koHTpoib.//Iloxg pen. T.H. IllexoBmoroit; B 2-x Tomax;
Marepuaia Kpacuogap, 2007.

MeTtoauueckie peKOMEHAAMU K OpPTaHU3allid ayJIuTOPHON H
BHEAYJAUTOPHON  (CaMOCTOSITENIbHOW)  pabOThl  CTYACHTOB:
metonuyeckue ykazanus/ coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza.—Kpacuonap: KyOanckuii
roc. yH-T, 2018.— 89c.

VY4eOHO-MeTOIMYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadoThl 0Oydaroluxcsl U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbs (OB3) npenocrapistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUst I ¢ HapyILEHUSIMU 3pEHMSL:

—B II€YaTHOM opMe yBEIMUEHHBIM IIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

B cootBerctBum ¢ TpeboBarmsimu ®I'OC BO peanuzamnusi KOMIIETEHTHOCHOTO TOJIX0/1a
IpelycCMaTpUBAET HCIIOJIb30BaHME B Y4EOHOM MpoIlecce aKTUBHBIX M HHTEPAKTHUBHBIX (OpPM
IIPOBE/ICHUS 3aHATHM.

JlaGopaTopHble 3aHATUS SIBISIIOTCS TPaJWLMOHHBIMU TIpU OOYYEHHH B BYy3aX U
CHOCOOCTBYIOT (DOPMHUPOBAHUIO Yy CTYIAEHTOB Oa30BbIX 3HAHHM, OCHOBHBIX MBICIUTEIbHBIX
orepanuii, pa3BUTHIO JOTUKHU. JIabopaTopHbIe 3aHATHS SBISIOTCS CAMOCTOSITEIbHBIMU U UMEIOT
po0JIEMHO-TIOUCKOBBIN  XapakTtep. JJabopatopHyto paboTy, BBINOIHIEMYIO CTYJI€HTOM, MOKHO
cuMTaTh MpOOJIEMHON CHUTyalllel U €€ pelIeHHe TI03BOJSeT pealn30BaThb TBOPYECKYIO
JEeSTeNIbHOCTh, Pa3BUTh KOMMYHHKAaTUBHYIO CIIOCOOHOCTH Ka)JIOTrO CTYJEHTa, HAay4HUTb €ro
apryMEHTHPOBAHHO BBIPAXKaThb CBOM MBICIM B IPUCYTCTBHUM JAPYTUX, Pa3BUBaThb HaBBIKU
HKCIIEPUMEHTAIBHOM paboThI.

JUid MHBaNIMIOB W JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbSI PEATU3YIOTCS
UHIUBUYyalIbHBIE  O0pa3oBaTeNbHBIC  TEXHOJIOTMH, KOTOPBIE  MO3BOJSIOT  IMOJHOCTBIO



WHIUBUIYAJIU3UPOBATh COJICPKAHUE, METOABl M TEMIbl YYEOHOW NEATeIbHOCTH WHBAIHJA,
BHOCHUTH BOBpPEMsI HEOOXOIMMbIE KOPPEKIIUU KaK B JEATEIHHOCTh CTyJCHTAa-UHBAIH/IA, TAK U B
JIeATEILHOCTh IIPEToaBaTersl.

Jist Ui ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS IIPEAYCMOTPEHA OpraHu3aIus
KOHCYJIBTAIIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Cemectp | Bun 3ansarus Hcnonb3yemple HHTEPAKTUBHBIE Kon-Bo

o0pa3oBaTelibHbIE TEXHOJIOTUU

(JI, I1P, JIP) 4acoB

J Jlexuus ¢ 3nemMeHTaMu neaarornyeckou 12
IBPUCTUKH

JIP becenpl, pa3bop cutyanuii, pabota B Majibx 12
rpymnmnax, npesenranus pedeparton
(pa3paboTok) B (hopmaTe MUHH-KOH(PEPEHIIHIA

HUmoczo: 24

4. OneHo4YHbIE CPEACTBA A/l TEKYLIEero KOHTPOJIA yCIIeBAeMOCTH H IIPOMEKYTOYHOM
aTTeCTAIMMH.

4.1®DoH] O1LIeHOYHBIX CPEACTB /s NPOBe/IeHUsI TEKYIIero KOHTPOJIA.
Cnaua 1abopaTopHbIX padoT, HaMCaHUE KOHTPOJIbHBIX PaloT.
KonTponbHas paboTta no teme «XapakTepuCTHKa COCTaBa MPUPOJHBIX BOI»
ITpumeprl BOIPOCOB:
1. PactBOprMOCTE Ta30B B BOJE
2.IIpouecchl, BIUAIOIIME HA COAEPKAHUE B IPUPOIHBIX BOAAX KACIOPOA.
3. HQucconmarnus Boasl 1 pH pactBopa.
4.®DopMbl HAX0XKIEHUS TTIaBHBIX KOMIIOHEHTOB B PaCTBOPE.
5.McTounuku 00pa3oBaHUsl OPraHUYECKOTO BEIIECTBA B IPUPOIHBIX BOAAX.

4.2 ®oH/I OLIEHOYHBIX CPEACTB /ISl IPOBEAEeHNs ATTECTANH.
Bomnpocsl k 3x3ameny:
[IpenmMert u 3aauu UCCIEIOBAHUNM XUMHH MIPUPOJIHBIX BOJ
DopMHUPOBAHUE COJIEBOM MACCHl OKEaHa
ComneBoit 6anmaHc: MpUXOHAS U PaCXOJAHAS YaCTH COJIEBOTO OanaHca
OCHOBHBIE KOMITOHEHTHI (PU3UKO-XUMHUUECKOTO COCTaBa BOJT
Cnioco0sI kitaccupuKamuy Boj
KadecTBeHHBIE XapaKTEPUCTUKH BO/T
['1aBHBIE KOMIIOHEHTHI ¥ IOCTOSIHCTBO COJIEBOI'O COCTaBa BOJbI OKEAHOB
ConeHocTs U ee onpeneneHne
PactBopeHHbIE ra3bl, UX UCTOUHUKHU
PacTBopuMOCTb ra3oB B BOJIE
JluHamuKa KUCI0po/ia B MPUPOTHBIX BOJIAX
JlnnaMuka JBYOKHCH YTJIEpO/Ia B MPUPOJTHBIX BOAAX
Junamuka a3zoTa, CepoBOAOPO/IA, YIIEBOAOPOJAHBIX Ta30B
OpraHnyeckoe BeecTBO
bananc oprannueckoro yriepoja B IpUPOJHBIX BOJAX
buoxumunueckoe norpedienue kucimopona (bIIK)
Hucconmanus Boasl U BenuuuHa pH
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIN MOTEHIIUAI BOJ

LCoNoOA~WNE

PRERPRERPRERRREE
N~ WNEO




19. KapOonarHas cuctema BOJ
20. buoreHHbI€ 37€MEHTHI: a30T, pocdop, KpeMHUH
21. CrabunpHbIe MUKPOIJIEMEHTHI B COCTABE MIPUPOIHBIX BOJ
22. EcrecTBeHHbBIC PaIMOAKTUBHBIC AJIEMEHTHI PUPOIHBIX BOJ
23. XWMHYECKUE METO/IBI.

24. DIeKTpOXUMHUYECKHUE METOIbI.
25. CnektpooTOMEeTpHUECKUE METOIBI.
26. DOTOXUMHYECKHE METOIEI.

27. Xpomarorpaduyeckre METOIbI.
28. Opranuzamus padoT o HaOJIIOIEHHUIO 32 COCTOSIHUEM MTOBEPXHOCTHBIX BOJI CYIIIH.
29. Uzyuenue mporeccoB 3BTpohUpoBaHus.

30. IIpoBeaeHUE THAPOXUMHUECKHX PAOOT.

31. Omnenka o rUAPOXUMHUICCKUM MTOKA3ATEISM.
32. OrueHka 1o ruaApPOOHOIOTHYECKIM TTOKA3aTeIIsIM.
33. HMcToYHMKY 3arps3HCHHSI U TPYIIITBI 3arPS3HSIONINX BEIICCTB
34. DKOoJOrHYecKHe MOCIeCTBUS 3arpA3HEHHs BOJHON CPEeJIb
35. Cucrema MOHMTOPUWHTA, €€ 33a4l U OPTaHU3aIUs

36. OcHOBHBIE METOIBI OYUCTKHU BOJ

37. Oxpana BOJ peK, 03ep, MOpel U OKEaHOB OT 3arpsi3HEHUH.

Koa n CooTBeTcTBHME YPOBHEI 0CBOEHHSI KOMIIETEHIIUM TJIAHUPYEMbIM
HaNMMeHOBaHHe pe3yjabTaTaM 00yYeHUsi 1 KPUTEPUSIM UX OLlCHUBAHUS
KOMIIeTeHIM i
Onenka
Heynosnersopute | YnoBnerBopure Xopouio Ot1nuyHO
JIBHO JIbHO
OIIK-3: OTBET OTBET IIOJIHBIM, | OTBET IMOJHBIM M | OTBET  IIOJHBIM,
CriocoOHOCTh 0oOHapyKUBaET HO TpU ITOM | NPAaBWIbHBIA Ha | MPABUIbHBIN,
HCIIONb30BaTh B | HE3HAHUE JIOITyIIIEHA OCHOBE CaMOCTOSTEIIbHBI
npodeccronany | OCHOBHOTO CYIIECTBEHHAs HU3YYECHHBIX i, Martepual
Hoi coJiepKaHus ommbKa WU | TEOPHH, W3JI0KEH B
eATENBHOCTH y4eOHOT0 OTBET § Marepuan onpeﬂeﬂerlon
6a30BhIC 3Hams | MATEPHAIA HETIOJHBIH, H3JI0KEH B | JIOTHYECKOM
HECBSI3HBIM, HE | ONPEACIEHHON nocyea0BaTesIbH
MaTeMaTHKH 1 MPOSIBISIOTCS JIOTUYECKOMN OCTH
CCTCCTBCHHBIX YMEHHUS MOCTIE0BATEIBHO | IEMOHCTPHUPYETC
HayK HPUMEHSTh CTH, TpPH OTOM | s
TEOPETUYECKUE | JIOMYCKAKOTCS MHOTOCTOPOHHOC
3HAHUS IIpU | HECYILIECTBEHHBIE | Th MOJIXO/JIOB,
peIeHun OIINOKH B | MHOTOACIIEKTHOC
MPaKTUYECKHUX OTBeTax Ha | Thb  OOCYXIEHUs
npoOemM TEOPETHUECKHUE pOOIIEMBI,
BOIIPOCHI yMEHUE
apryMEHTHPOBaT
b COOCTBEHHYIO
TOYKY  3pEHUS,
HaxoJUTh MYTH
pelIeHus
MO3HABATEJIbHBIX
3a7a4.




I1K-5:
TOTOBHOCTB K
pabot Ha
COBPEMEHHBIX
MIOJICBBIX U
1a00paTOPHBIX
T'COJIOTMYECKHX,
reou3nIecKux
u
TEOXUMHUIECKHIX
npudopax,
YCTaHOBKaX H
obopynoBaHuu(
B COOTBETCTBUU
c
HaIpPaBJICHHOCT
b10 (TIpoduiIem)
IPOTPaMMBI
OakanaBpuata)

OTBET
OoOHapy>KUBaeT
HEe3HaHHE
OCHOBHOTO
cosiepIKaHHs
y4eOHOTO
Marepuaia

OTBET TIOJHBIMH,
HO TP 3TOM
JIOTTyIIeHa
CyIlleCTBEHHAs
omnoKa WIn
OTBET
HETIOJIHBIH,
HECBSI3HBIN, HE
TIPOSIBIISIOTCS
yMEHUs
MIPUMEHSATH
TEOPETHUUECKHUE
3HAHUS npu
peIIeHrn
MIPaKTUYECKHUX
npo0emM

OTBET MOJHBIM U
IIpaBUJIBHBIA  Ha
OCHOBE
M3y4YEHHBIX
TEOpUH,
Marepuan
W3JI0KEH B
ONpeACIEHHON
JIOTHYECKOH
IOCJICIOBATEIIFHO
CTH, TIpU ITOM
JIOTyCKaIOTCA
HECYIIECTBEHHBIE
OILINOKHU B
OTBETaX Ha
TEOPETHUUECKHUE
BOIIPOCHI

OTBET  TIOJHBIM,
IIPaBUJIbHBIN,
CaMOCTOSTEIIbHBI
, MaTepual
M3JI0KEH B
ONPEACICHHON
JIOTUYECKOU
MOoCJIe0BaTEIbH
OCTH
JIEMOHCTPUPYETC
S
MHOTOCTOPOHHOC
Th ITOIX0JIOB,
MHOT'0aCIIEKTHOC
Tb OOCYXJCHUS
po0JieMsl,
yYMEHHE
apryMeHTUpOBaT
b COOCTBEHHYIO
TOYKY  3peHHS,
HAaXOJUTh IIyTH
pelIcHUs
MMO3HABATEIIbHBIX
3a7ad4.

OneHouyHble CpeACTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Npu HEoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
310pOBBS IIPEAOCTABIIACTCA JOMOJHUTEIBHOE BPEMS Ul IIOATOTOBKU OTBETA HA DK3aMEHE;

— P NIPOBEJICHUU MPOLIETYPHl OLIEHUBAHUS PE3YJIbTAaTOB 00YyUEHUsI UHBAJINUOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBBS IPELyCMATPUBACTCS UCIOIb30BAHUE TEXHUYECKHUX

CpCacTsB, H€06XOI[I/IMI>IX HM B CBA3H C UX UHANBUAYAJIbHBIMHU OCO6CHHOCT$[MI/I;

— [Ipu HCO6XOJII/IMOCTI/I JJIAA 06yqa101u14xc;1 C OT'paHUYCHHBIMU BO3MOKHOCTAMU 300POBBA
N HWHBAJIWIOB TIIpoHecaypa OLCHUBAHUA PE3YJILTATOB 06y‘-ICHI/I$[ o0 JUCHUIIIMHE MOXCT

MMPOBOAUTHCA B HECKOJILKO 3TAllOB.

[Iponienypa olnieHMBaHUSI PE3YJIHTATOB OOyYEHUS WHBAIHMIOB U JIUI[ C OTPaHUUYECHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbSl MO JUCIHHUILTHHE (MOAYNIO) MpeaycMaTpuBaeT MpPeI0CTaBICHUE
uHpopmanuun B (opmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSAM WX 3J0POBBS M BOCHPHATHS

uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,
— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
Jlnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:
— B I1e4aTHoM (opme,
— B (hopMe PIEKTPOHHOTO JOKYMEHTA.
JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA

oOydJaronuxcs.




5. IlepeyeHb OCHOBHOI M JOMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJISI OCBOEHM Sl JTUCUMIIIMHBI (MOXYJIst).
5.1 OcHoBHast 1uTEpaTypa:

1 Kpuctnan I'. Ananmurnueckas xumusi: B 2 T. T.1, 2/ mep. ¢ anri. A. B. 'apmama u ap. - M.:
BMHOM. Jla6oparopus 3nanwuii, 2009.

2. OOBEKTHI OKPYKAIOIICH Cpeabl U UX aHaTuTU4Yeckuid KoHTpob.//ITox pen. T.H. IllexoBuoBoi;
B 2-x romax; Kpacnonap, 2007.

3. H. U. Hukonaiikun, H. E. Hukonaiikuna, O. II. MenexoBa. DKkonorus : y4eOHUK s
cTyaenToB By30B / Hukonaiikun, Hukonaii UBanosuu., H. E. Hukomaiikuna, O. I[1.Menexosa ;. -
6-e u3a., ucnp. - M. : Jlpoda , 2008. - 622 c.

Jl11 ocBOGHHS AUCUMILTUHBI HHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
37I0POBBbSI MMEIOTCA H3JaHUsI B AJICKTPOHHOM BHUJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaxX
«/lanvy u «FOpatim»y.

5.2 JlonosiHUTEIbHAS JIUTEPATYpA:

1. O. A. Anekun. OcHoBsl ruapoxumun. JI.: I'mapomut. 1970. - 443c.
2. AHanuTuyecKkas XUMHS U (PU3UKO-XUMHUYECKHE METOIbl aHaIH3a: y4eOHHK IJis CTYIEHTOB

By30B. B2 T. T.1,2./ mox pen A.A.Nmenko. m.: Akanemus, 2010.

3. OCHOBBI aHATMTHYECKOW XuUMHUH. [IpakTHdeckoe pPYKOBOACTBO: yd4eOHOE IOCOOHe st
CTYACHTOB YH-TOB W BBbICHILYyueOH.3aBefenuii/ non pex HO.A.3omoroBa.-M.: Bbicmiasi mIKoJja,
2001.

4. OreHka BO3JIEHUCTBHS HAa OKPYXKAIONIYIO cpefy: ydeOHoe mocoOue Jyisi CTYIACHTOB BY3OB,
00ydJaronuxcs Mo HanpasJieHuto "Dkosorus u npupojaomnonszoanue” / [B. K. Jlonuenko u ap.] ;
nox pen. B. M. [lurynsko. - Mocksa : Akanemus, 2013. - 395 c.

5.3. Illepuoanyeckue U3IaHNUS:
1. KypHan «9konorudeckuii BeCTHUK Poccumn»

2. KypHnan «9xonorus»

6. Ilepeyenb  pecypcoB  HH(POPMAINUOHHO-TEJEKOMMYHHUKANMOHHOW  CeTH
«HTEepHET», HEOOXOAMMBIX VIS OCBOCHUS JUCIUILJIMHBI (MOAYJIS).

OnektponHbi Katanor Hayuno#t 6udnmnorexkn Kyol'Y (https://www.kubsu.ru/)
OBC Usznarenscta «Jlaas» (http://e.lanbook.com/)

7. Meroanueckue yKa3aHusi IJs O0y4alIIMXCH IO OCBOCHHIO JIHCUMILIMHBI
(MmomyJis).

VYcenemHoe OCBOCHUE IUCHMIUIMHBI MPEANOJaraeT akTUBHOE, TBOPYECKOE YYacTHe
CTYJEHTA ITyTeM IJIAHOMEPHOM, MOBCEIHEBHOM pabOTHI.

O01mme pekoMeHIALUM

N3yuenne AUCIUIUIMHBI CIeAyeT HAaYMHAThH C MPOpabOTKH pabouelt mporpaMmbl, 0co00e
BHUMAaHHMeE, YA LEJISIM U 3a/1a4aM, CTPYKTYPE B COJIEPKAHUIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKITHH

[IpocMoTpuTE KOHCIEKT Cpa3y MOCie 3aHSATUNH, OTMEThTE MaTepHall KOHCIEKTa JIEKIIUH,
KOTOpBIM BBI3BIBAET 3aTPYJHEHHS Uil NOHUMaHusA. [lomblTaliTech HAWTH OTBETHI  HA


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

3aTPyJHUTEIBHBIC BOTPOCHI, MCHOJIB3Ys PEKOMEHAYyEeMYIo JHuTeparypy. Eciam camocrositensHo
HE yIaJloCch pa3o0parbcsi B MaTepuaie, CPopMyIupyHTe BOMIPOCHI U 0OPATUTECH 32 TTIOMOIIBIO K
NPENo/IaBaTeN0 Ha KOHCYJIbTAIlMH WK OJIVKalIIen JIEKINH.

PerynspHo oTBOmUTE BpeMs sl TIOBTOPEHHSI MPOMICHHOTO MaTepuaia, poBepsisi CBOU
3HaHHS, YMCHUS M HABBIKY 110 KOHTPOJILHBIM BOIIPOCAM.

BobinoJsiHeHHe 1a00paTOPHBIX padoT

Ha 3ansatum momyuurte y mpernojaBaTensi rpaduK BBITOJHEHHS JIAOOPAaTOPHBIX pPadoOT.
O63aBenuTech BceM HEOOXOMMBIM METOJMUECKUM 00€CIICUEHUEM.

Ilepen mocemenuemM 1abopaTopuy HM3Y4YHTE TEOPHIO BONPOCA, IPENNOIaraeMoro K
UCCIICIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M MOArOTOBHTE
IPOTOKOJI IPOBEIeHUS pabOoThI, B KOTOPHII 3aHECUTE:

— Ha3BaHue paboThI;

3aroTOBKHU Ta6J'II/II_I JJIA 3alIOJIHCHUA SKCIICPUMCHTAJIbHBIMHA JTaHHBIMHA Ha6J'IIOI[eHI/II71;

YPaBHEHHUS XUMUYECKUX PEAKIMM IpeBpalleHuid, KOTOpble OYIyT OCYILECTBICHBI IPU
BBINOJIHEHUH IKCIIEPUMEHTA;

— pacueTHble (HOPMYIIBI.

OdopmiieHre 0TYETOB JIOJHKHO TPOBOJUTHCS TIOCIIE OKOHYAHUS paOOTHI B IAOOPATOPHUH.

JUis TOATOTOBKM K 3alllUTE OTYeTa CleAyeT IPOaHAIU3UpOBaTh 3KCIIEPUMEHTAIbHbIC
pe3yibTaThl, COIOCTAaBUTh UX C U3BECTHBIMU TEOPETUUECKUMHU MOJIOKEHUSMH WIH CIIPABOYHBIMU
JAHHBIMM, O0OOLIUTH PE3yibTaThl MCCIEIOBAHUNH B BUJE BBIBOJAOB IO paboTe, MOATOTOBUTH
OTBEThl Ha BOIPOCHI, IPUBOJUMbIE B METOAMUYECKUX YKA3aHUAX K BBIIOJHEHHUIO J1a0OPaTOPHBIX
pabor.

B ocBoenun JAUCHUIITIMHBI MHBAJIWJAMH W JIMOAaMU C OTPaHUYCHHBIMHU BO3MOXKHOCTAMU
310pOBbsi OOJBIIOC 3HAYCHHE HWMEET WHIMBU/yajbHas ydeOHas paboTa (KOHCYIbTAI[MH) —
JIONOJTHUTENIbHOE PAa3bsICHEHUE yueOHOro MaTepHaa.

WupuBuayanbHble KOHCYJIBTAllMM IO MpPEAMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CHOC06CTBYIOHII/IM HHIUBUAYaJTIU3allun O6y‘I€HI/I$[ N YCTAHOBJICHUIO BOCIIUTATCIBHOI'O KOHTAKTa

MCKAYNPCIIOAAaBaTCIIEM U 06y‘{aIOH_II/IMC}I HHBAJILJIOM WJIHX JIMIOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSAMHU 3J0POBbA.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJOTHI, UCIOJIb3YyeMbIX MPH OCYIIECTBJIEHUHU
00pa3oBaTeILHOIO MPoOUEcca MO0 AUCHUILINHE (MOLYJII0).

8.1 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI.

KoncynpTupoBanue u mpenBapuTeNbHas MPOBEpPKa padOT IMOCPEACTBOM DIICKTPOHHOMN
MTOYTHI.
Hcnonbs3oBanme 3IEKTPOHHBIX TPE3EHTAIIUN TTPH TPOBEICHUH JIEKIITMOHHBIX 3aHATHH.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecedeHHus .
Microsoft Office Professional Plus
Microsoft Windows

8.311lepeyeHb MH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cuctema «Koncynprant [Tmrocy (http://www.consultant.ru)
2. DnexTponHas oubnuoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)/

8.3llepeyeHb HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM:
1. CnpaBouno-nipaBoBas cuctema «Koncynprant [Tmrocy (http://www.consultant.ru)



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

2. DnekrponHas oudmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajabHo-TexHUYecKkass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJIEHUS
00pa30BaTeJbLHOI0 MPoLecca Mo AMCHUIInHEe (MO1YJII0)

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecmeueHue JUCHHITIIMHBI

Ne Bun pabor
(MoyJsl) M OCHAIIEHHOCTD
1. Jlekunonnble 3anaTHs | JIGKIMOHHAs ayQWTOpHUS, OCHAIICHHAS IPE3CHTAI[MOHHON
TEXHUKOHU (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK)
2. JIaGopaTopHbie Xumuueckas naboparopus, YKOMITJIEKTOBaHHAS
3aHATHUSL CHENHMATN3UPOBAHHON MEOEIbI0O U TEXHUYECKUMH CPEICTBAMH
oOydenusi, mnpuOOpHl [UIA TPOBEACHUA JTabOPATOPHOTO
npakTukyma: crnektpodoromerp LEKISS1207; pH-metp-
nonomep «Ikcnept-001»; Becor Texanyeckne BJIKT-5009-M.
3. Texymuii  KOHTpOJb, | Ayautopus (akynbTeTa reoJoruu
IPOMEKYTOYHAs
aTTecTanus
4. CamocrosTenbHas Kabuner s paboThl, OCHAILICHHBIH KOMITBIOTEPHON TEXHHKON
pabota C BO3MOXXHOCTBIO TMOIKIIOYEeHUsT K cetn «MHTepHeT»,

MPOrpaMMOil  AKpPaHHOTO yYBEJIMYEHUS M  00ecredeHHbII
JOCTYIIOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny ynuBepcurera (MHTepHETIEHTD).



http://www.elibrary.ru)/

