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1 Henu u 321244 U3yYeHUs1 AUCHUILUINHBI (MOTYJIsl).

1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.

O3HakoMJIEHHE 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 AUCHUILINHBI.
— PACKPBITh TCOPETHYECCKUE U METOIOJIOTHICCKHNE OCHOBBI JTUCITUTIIINHBI;

- U3Y4YUTh (U3WYECKHUE, XMMHUUYECKHE W OHOJIOTHYECKHE IPOIECChl, MPOTEKAIOIINE B
MPUPOAHBIX BOJAX;

—U3YYNUTh AHAUTUTUYECKUE METOJIbl aHATN3a ITPUPOJIHBIX BOJ;

— NPOBOJUTH AHAIU3 U OLEHKY KOJIMYECTBEHHBIX U KAUECTBEHHBIX M3MEHEHUN BOJHBIX

pECypcoB.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.
HucuunnuHa «XUMHYECKHM aHaiu3 BOABI » OTHOCUTCS K BapUaTHBHOW  YacTH

JUCIUILIMH y4eOHOrO TUIaHa MOAroTOBKU OakanaBpoB no HampasieHuto 05.03.01 T'eomorus.

OcBoeHME JaHHOW AUCHUIUIMHBI HEOOXOAMMO Kak MpelallecTBylomee s psaaa
JUCIUIUIMH 1O BBIOOPY BapHAaTHBHOW 4YacTHM Y4YeOHOro IjlaHa MOATOTOBKHM OakanaaBpOB IO
Hanpasienuto 05.03.01 T'eonorus.

N3ydyenue monynedl IUCHUIUIMHBI «XHWMHUYECKHH aHAJIW3 BOJBI » PACIIUPSET 3HAHUA
CTYICHTOB B O0JIACTH XHMHH H CIIOCOOCTBYeT (HOPMHPOBAHHIO npodeccnoHaTbHBIX
KOMITETCHIINM. 3HaHUS, TTOJTYYECHHBIE B MPOIECCE U3YUCHHS TUCIUTITUHB « XUMUYECKHUM aHaTn3
BOJABI », B JalbHEHIIIEM HCHONB3YIOTCS B Hay4YHOH padoTe U MPH MOATOTOBKE BBHIMTYCKHOMN
KBAJTM(PHUKAIIMOHHOMN paboThI.

1.4 IlepevyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbHOH NPOrpaMMBbl.

N3yuenne nanHoW y4eOHOW NMCHMIUIMHBI HampaBieHO Ha (opmMupoBaHHE Yy O00YyYaIOIIUXCS
obmenpodeccronanbHbIX 1 podeccnonanbubix komneTeHmmii (OITK/TIK).

No Mrexe Conepranie B pe3ynbrate n3yueHus: yaeOHON AUCIUTIITHBI
N 00yyJaronmecs J0JKHbI
[ | KOMIIET | KOMIETeRIHH (v eé
o | eHumm YacTH) 3HAThH yMeThb BJIAIETh
1. | OIIK-3 | CrnocoOHOCTE OCHOBHEIE Hcmons3oBaTh HaBrikamu
HCIIOJIE30BAaTh B | TOHSTHS, OCHOBHBIC 3aKOHBI | IPUMEHEHUS
npodeccnoHanbHOM 0a30ByIO g OOBACHEHHS | OCHOBHEIX
JESATEILHOCTH 0a30BbIC | TEPMUHOJIOTHIO, | pE3yJIBTaTOB 3aKOHOB  TIpH
3HAHUA MAaTeMAaTHKH M | OCHOBHEIE XAMHYECKUX o0CyXKIeHUU
€CTECTBCHHBIX HAyK 3aKOHBI 9KCIIEPHUMEHTOB. TTOJTY9IE€HHBIX
€CTEeCTBEHHBIX pEe3yNbTaTOB U
HayK pUeMaM# JIJIst
0o0paboTku
pe3yJIbTaTOB
XUMHUYECKOT'O

aHaJin3a




No MHekc Conepanc B pesynbpTate nuzydeHus: yaeOHON AUCIMTUIAHBI
; 00yYaromuecs T0JKHbBI
[ | KOMIIET | KOMIIETeHIHH (nmm eé
o | cHumm 4acTH) 3HATH yMeThb BJIAJIETH
2. | [IK-5 TOTOBHOCTh K pabOT Ha | OCHOBHbBIE BBINOJIHATH HaBBIKAMU
COBPEMEHHBIX TIOJIEBBIX | COBPEMEHHBIC AQHATUTUICCKUE XUMHUYECKOTO
" 71a00paTOPHBIX | METOABI aHATTU3a | TPOLICTYPHI U | DKCTICPUMEHTA,
Te0JIOTHYECKHX, MPUPOJHBIX  H | PACUETHI 10 | OCHOBHBIMU
reo(pU3NIECKuX, HCKYCCTBEHHBIX | pe3yJibTaTam METOIaMHU
TEOXUMHYECKHIX BOJI aHaIm3a, MOJy4eHUsT |
nmpudopax, yYCTaHOBKaX MPOM3BOJUTE  HMX | 00pabOTKH
u obopynoBaHuu (B CTaTUCTHYECKYIO pe3yabTaToB
COOTBETCTBUH c 00paboTKy; aHajm3a,
HaIPaBICHHOCTHIO WHTEPIPETHPOBATh | HABBIKAMH
(mpodunem) pe3ynbTaThl BBIOOpA
MIPOrPaMMBbI aHaIM3a METO/IOB "
OakajaBpuaTa) CpelCTB
peneHus
3a1a4
UCCIICTIOBAHHS

2. CTpyKTYypa M colepkaHue TUCHHUILINHBI.

2.1 PacnipeaesieHre TPyA0€MKOCTH JUCHHMILIMHBI 10 BHAaM padoT.

OO6mass Tpyno€MKOCTh JUCHUIUIMHBI cocTaBisieT 3 3ad. en. (108 wyacoB), ux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE
(051 cmyoenmos ODO).
Bun yuebnoii paboThl Bcero CemecTtphbl
4acoB (uacer)

4

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

B Tom uncrne:

3aHsATHS JEKIIMOHHOTO TUTIA 28 28

3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTUYECKUE

3aHSTHS)

JlaGopaTopHble 3aHATHS 28 28

HKP 0,3 0,3

KCP 2 2

CamocrosTejbHasi padoTa (Bcero) 23 23

B Tom uncie:

[TpopaboTka yuyebHOro (TeOpeTUYecKoro) MaTepuana 11 11

BrImoHeHNe HHIMBUATYaIbHBIX 3aaHUi (TI0ITOTOBKA

COOOIIeHUH, Tpe3eHTaIHil)

Pedepar

ITonroroBKa K TeKyIeMy KOHTPOJIO 12 12

KonTpoJn:

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.




Pa3nensl (TeMbl) TUCIUTUIMHEI, U3y9aeMble B 4 cemecTpe (ouHas ¢opma)

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 ONPEACIIIOIINE

9 XapakTepucTuka cocTaBa 16 5 8 5
MIPUPOIHBIX BOJ

3 MeToasl XUMHYECKOTO 30 12 12 8
aHaJIM3a MPUPOIHBIX BOJ
IMaapoxumudeckue

4 HCCIICAOBAHUS Ha  BOJHBIX 4 2 2
00BeKTax

5 O1leHKa COCTOSIHUS 10 9 4 4
MMOBEPXHOCTHBIX BOJI CYIIU
KoHtposnp 3a 3arpssHeHueM

6 BOJHBIX OOBEKTOB W OXpaHa 11 4 4 3
BOJI OT 3arpsi3sHECHUI
Bceeo: 79 28 28 23

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHatus / cemuHapsl, JIP — maGopaTopHbie
3anstusi, CPC — camoctosiTenbHast paboTa cTyieHTa

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

ncciaca0oBaHus Ha

HaumenoBanue Popma
Ne Copneprxanue paszena(Tembl) TEKYIIETO
pasznena(Tembl) KOHTPOJI
1 2 3 4
1. |Cocra mpuponusix(IIpeamer M 3agaud XUMHUYECKOTO aHaM3a BOJ. Kp
Box M akTopsl, ero|CIOKHOCTB cocTaBa BoJ. IlepBorcTounuky cocraBa
OTIPeIeNSIOTIHE BoA. YcnoBus (hOpMUPOBAHMSI COCTaBa MPUPOIAHBIX
Boj. Kitaccudukarus cocraBa NpupoaHBIX BOI.
2. |XapakTepucTuka PactBopennbie  raszel.  Honsl  Bomopoma u| JLp., Kp.
CoCTaBa IIPUPOJHBIX  |OKUCIUTENLHO-BOCCTAHOBUTEILHBIHN OTEHIIHAI.
BOZ ['naBHble KOMIOHEHTH. KapOoHaTHas —cucTeMa.
Opranudeckoe BeniecTBO. BHOreHHbBIE 37IEMEHTHI.
MuxkposnemenTsl (CTaOuiabHbIE MHKPO3JIEMEHTHI.
EcrecTBennble paavoOaKTUBHbIE DIIEMEHTHI.
HckyccTBeHHas pa0aKTUBHOCTD U 3arpsI3HEHUE)
3. [MeTtomsr XUMUYECKUE METOBI. DIIEKTPOXUMHUYECKHE JLp.
XUMHYECKOTO Metoabl.  CrekTpodoTOMETpUYECKHEe  METOJIBI.
aHaiu3za NpUpOoIHBIX|DOTOXMMHUUECKHE METONbl. XpoMaTorpapuueckue
BOJ METO/JIBI.
4. [umpoxumuueckue |Opranuzanusi paboT 1O  HaOMIOACHHIO 32 b

COCTOSIHUECM IMOBCPXHOCTHLBIX BOJ CYIIIH. I/I3yquHe




BOJIHBIX 00BEKTax

MIPOIIECCOB IBTPOPHUPOBAHUS. [TpoBenenune

THIPOXUMUYECKUX PaboT.

OneHka  cOCTOSHUS
MMOBEPXHOCTHBIX BO/I
CYUIN

OneHka 0O TUAPOXMMHUYECKUM  MOKa3aTelsM.
OreHka 1o ruipoOHOIOTHYECKUM TTOKA3aTEeIsIM.

KonTponb
3arpsi3HEHUEM

3a

BOJHBIX 00BEKTOB U

OXpaHa  BOJA  OT

HcTouHMKH TOCTYIIICHUS 3arps3HSIONIMX BEIECTB
B BOJIHBIE 00BEKTEL. MEeTO bl OYNCTKH CTOYHBIX BOJI
MPOMBIIIIIICHHOCTH. OrnecHka 3arpsi3HEHHOCTH
BOJIOEMOB. CamoouniieHue BOJOEMOB.
MonuTtopunr npupoaHbix Boa. OxpaHa BOJ OT

I'PA3ZHEHUN
3arpssHe 3arpsi3HCHMUSL.

2.3.2 3aHATHS CEMMHAPCKOI0 THUIA.

VY4eOHbIM MJIAHOM 3aHSTHS CEMUHAPCKOIO TUIIA HE MIPELYCMOTPEHBI

2.3.3 JlabopaTopHbIe 3aHSITHS.

HaumenoBanue nabopatopHbix paboT

dopma TeKyIero
KOHTPOJIS

3

4

|TexHnka mabopaTOpHBIX PadOT B AHATUTHYECKOW JIAOOPATOPHH.
OnpezneneHue KauecTBa NPUPOAHBIX BOJ IO OPraHOJIENTHYECKUM
IIOKa3aTeIIsIM.

Otuer no naboparopHoit
pabore

. Onpez[eneHI/Ie XJIOpUa0B APTCHTOMECTPUYCCKUM MCETOA0M.

Ornpezenenne 00IIeH MeI09YHOCTH.

Otuer o nabopatopHoit
pabore

.|Onpenenenne oOmel >KeCTKOCTH MPUPOAHBIX BoJ. OmnpexneneHue
KQJIBLIMS B IPUPOJHON BOJIE.

Otuer o nabopatopHoit
pabote

.|Moomerprueckoe ONpeneracHue pacTBOPEHHOIO KHUCIOpOoAa B
IIPUPOJHBIX BOJAX METO0M BuHkiepa.

Otuer o nabopatopHoit
pabore

.|OxucngeMocTs Kak 0000IIArOINI ITOKA3aTENb KaueCTBa BOI.

Otuer no nabopatopHoit
pabote

.|Onpenenenue HUTPATOB B MPUPOJHBIX BOAAX
MOTEHLIIMOMETPUYECKUM MeTOAOM. OTpenesieHne coepKaHus
3arpsI3HAIINX COEAMHEHUH B IPUPOJIHBIX BOJIAX (HUTPUTHI).

Otuer no nabopatopHoit
pabote

.|Onpenenenue conmepkaHus xelne3a B BoAE (POTOMETPUUECKUM
METOIOM

Ot4er o nabopatopHoit
pabore

3amura naboparopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerno-rpadudeckoro 3amanms (PI'3), manmucanue pedepara (P), acce (9),
konokBuyM (K), TectupoBanue (T), kouTponbHas padota (Kp), 6ecena (b) u 1.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboTbl — HE TPeTyCMOTPEHbI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl

00y4aroIUXCH M0 JUCUMUILIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTIEUCHUS TUCITUTLINHBI
Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI
1 2 3




1 |IloxroroBka k Tekymiemy|[Ipo6oor6op u mTPOOOMOATOTOBKA B XWMHYECKOM aHAJIH3E.
KOHTPOJIIO JlaGoparopusbiii npaktukym//O.b. BoponoBa, H.A. Huxonaesa,
T.I'. Lronko, Kpacuonap, 2014

OOBEKTBl  OKpYXKAIOIIEH Cpeasl W WX  AHATUTHYCCKHM
koHTposib.//Ilon pen. T.H. IllexoBuoBoii; B 2-x Tomax;
Kpacuonap, 2007

MeTtoauueckre peKOMEHAAlMU K OpraHu3allid ayJIuTOPHOU H
BHEAYJAUTOPHOM  (CaMOCTOSITENIbHOW)  pabOThl  CTY/ACHTOB:
Meroaudeckue ykazanms/ coct. T.II.  Cropoxenko, T.b.
[Tounnok, A.B. becmanos, H.B. Jloza.—Kpacuonap: Kybanckuit
roc. yH-T, 2018.— 89c.

2 | Ilpopabotka yueOHOTO [OOBEKTBI OKpY)KAIOIIEH Ccpeabl W HX  AHAIMTHYCCKUI
(treopernyeckoro)  |[koHTpoisb.//[lom pen. T.H. IllexoemoBoii; B 2-x Tomax;
Marepuaia Kpacnomap, 2007.

Metoanyeckre peKOMEHJAUN K OpraHU3alMd ayJUTOPHON U
BHEAYJIUTOPHOM  (CaMOCTOSATENbHON)  pabOTBI  CTYJCHTOB:
merognyeckne ykazanus/ coct. T.II.  Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza.—Kpacuonap: Kybanckuii
roc. yH-T, 2018.— 89c.

Y4eOHO-MEeTOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 0OydYaroImUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) nmpenocrasisitorest
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0OPOBBS M BOCIIPUATHS UH(DOpMALINU:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

—B TIe4aTHOU popMe yBeITMUYEHHBIM MIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOU opme,

— B hopMe PIEKTPOHHOTO TOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoO (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.

B cootBerctBun ¢ TpeboBanusimu @PI'OC BO peanuzaiusi KOMIIETEHTHOCHOTO MOAX0/1a
npeaycMaTpuBaeT HCIOJIb30BaHHE B Y4eOHOM IpOLeCCe aKTHUBHBIX M HWHTEPAKTUBHBIX (HOpM
IIPOBEJCHUS 3aHATUM.

JlaGopaTopHble 3aHATHS SABISIOTCS TPAAMLIMOHHBIMU TP OOYYeHHH B BY3aX U
CIOCOOCTBYIOT (DOPMHPOBAHUIO Yy CTYJAEHTOB Oa30BbIX 3HAHUI, OCHOBHBIX MBICIUTEIBHBIX
orepanuii, pa3BUTHIO JOTUKHU. JlabopaTopHble 3aHATHS SBISIOTCS CAMOCTOSITEIbHBIMU U UMEIOT
po0JIEMHO-TIOUCKOBBIN  XapakTtep. JJaboparopHyto paboTy, BBINOIHIEMYIO CTYJI€HTOM, MOKHO
cuuTaTth MNpoOJEMHON CHUTyalMed U €€ pelIeHHe I03BOJSET peaTu30BaTh TBOPUYECKYIO
NeSITeIbHOCTh, Pa3BUTh KOMMYHHKATHBHYIO CIIOCOOHOCTBh KaXKIOTO CTYAEHTa, HAyYHTb €ro
apryMEHTUPOBAHHO BBIPaXKaThb CBOM MBICIM B IPUCYTCTBHUM JAPYTUX, pPa3BUBaThb HaBBIKU
HKCIIEPUMEHTAIBHOM paboTHI.



,HJ'I?I HHBAJIUWJOB W JIMI C OIrpPaHUYCHHBIMH BO3MOXHOCTIAMHU 3I0POBbBA PCATUIYIOTCA
WHIUBUIYAJIbHBIC OGp&BOB&TGHBHHC TCXHOJIOTHH, KOTOPBIC IIO3BOJIAOT IOJIHOCTBIO
HHIUBUAYAIU3UPOBATL COACPIKAHUC, MCTOABI WU TCMIIbL y‘IG6HOﬁ ACATCIIBHOCTH HWHBaJIWAA,
BHOCHUTb BOBpPCMA HGO6XOIII/IMBIG KOPPCKIHUHU KaK B ACATCIIBHOCTL CTYACHTA-UHBAJIM[A4, TaAK U B
ACATCIIbHOCTD ITpETIoaaBaTCIIA.

HJ’ISI JUI ¢ OrpaHM4YC€HHBIMH BO3MOXXHOCTSAMH 300POBbA NPEAYCMOTPEHA OpraHu3aluAa
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHUEM BHeKTPOHHOﬁ IIOYTHI.

Cemectp | Bua 3ansarus Hcnonb3yeMble HHTEpaKTUBHBIE Koi-Bo
(JL, ITP, JIP) 00pa3oBaTeNbHbIE TEXHOIOTUH 9acoB
4 JI Jlekuus ¢ 3jeMeHTaMHy I1eJarorndeckon 12
IBPUCTUKHU
4 JIP becenpl, pa3bop cutyanuii, pabota B MajibIx 12
rpymnmnax, npesenranus pedeparon
(pa3paboTok) B (hopmaTe MUHH-KOH(PEPEHIIHIA

Umoczo: 24

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

4.1DoHA OLIEHOYHBIX CPEICTB VISl IPOBEIeHUs TEKYLIero KOHTPOJIA.
Cnaua mabopatopHbIX paboT, HANMCAaHWE KOHTPOJIBHBIX PadoT.
KonTponbhas pabota mo teme «XapakTeprCTHKa COCTaBa MPUPOTHBIX BOJI»
IIpumepsI BOIIPOCOB:
1. PactBopuMOCTB Ta30B B BOJE
2.Ilporecchol, BIUSIONINE HA COJEPIKAHKUE B PUPOJIHBIX BOJAX KUCIOPOA.
3. Quccoumanus Boasl u pH pactBopa.
4.®opMbI HAXOXKACHUS TJIABHBIX KOMIIOHEHTOB B pacTBOPE.
5.WcTtounuku 06pazoBaHUsl OPTaHUYECKOTO BEIIECTBA B MPUPOTIHBIX BOJIAX.

4.2 ®oHJ OLIECHOYHBIX CPE/ICTB A/l IPOBEACHUS aTTeCTAIUH.
Bomnpocs! k 5k3ameny:
1. Tlpeamer u 3a1a4u UCCIEIOBAHUI XUMHUH TIPUPOTHBIX BOJT
2. ®opMHpOBaHHUE COJIEBOI MacChl OKeaHa
3. ComneBoii 6aaHC: MPUXOTHAS U PACXOAHAS YaCTH COJIEBOTO OalaHca
4. OcHOBHbIE KOMIOHEHTHI (PU3UKO-XMMHUYECKOTO COCTaBa BOJI
5. Cnocobbl Kaccu(puKauy BoJ
6. KauecTBeHHBIE XapaKTEPUCTUKU BOJ
7. T'maBHBIE KOMITOHEHTHI U TIOCTOSTHCTBO COJIEBOTO COCTaBa BOJIBI OKEAHOB
8. ConeHocTh U ee olpe/ielieHue
9. PacTBOpeHHBIE T'a3bl, HX HCTOUHUKH
10. PactBOpHMOCTB I'a30B B BOJIE
11. JIluramuka KUCJIOPO/a B IPUPOTHBIX BOJAX
12. Jlunamuka IByOKHCH YTIIepo/ia B IPUPOIHBIX BOJAX
13. JIluramuka a3oTa, CEpOBOOPOA, YTIIEBOIOPOIHBIX Ira30B
14. Oprannueckoe BELIECTBO
15. bananc opraHM4ecKoro yriepoja B IPUPOIHBIX BOJAX
16. buoxummueckoe norpednenue kucnopoaa (bITK)




17. uccouunanus Boabl ¥ BenuunHa pH

18. OkucauTENHLHO-BOCCTAHOBUTENLHBIN IIOTCHOMUAJ BOJ

19. KapOonarHas cucrema Boj
20. buoreHHsbI€ 37€MEHTHI: a30T, pocdop, KpeMHUI
21. CrabuibHbIE MUKPODJIEMEHTHI B COCTABE IPUPOTHBIX BOJ
22. EctecTBeHHBIE paIMOAKTHBHBIC AJIEMEHTHI IIPUPOTHBIX BOJ
23. XuMHYECKUE METO/IBI.

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

27. Xpomarorpaduyeckre METOIbI.
28. Opranuzanus padoT 10 HAOIIOICHUIO 32 COCTOSTHUEM TTOBEPXHOCTHBIX BOJI CYIIIH.
29. Uzyuenue mporeccoB 3BTpohUpoBaHUs.

30.

[TpoBeneHmne ruApOXUMUIECKUX PaboT.

31. OueHka Mo TUAPOXUMHUECKUM TTOKA3ATEIISIM.
32. OrueHka 1o ruaApoOHOJIOTHYECKIM TTOKA3aTeIIsIM.

33.
34.
35.
36.

Hcrounukn 3arpA3HCHHA U I'PYIIILI 3arpsA3SHAIOIIUX BEIICCTB
DKOIOTrHYeCKHe IMOCJICACTBUA 3arpA3HCHUA BO,I[HOI71 CpCabl
Cucrema MOHHUTOpHHTIA, €€ 3aJa4i U OpraHu3alusa
OCHOBHBIE MECTOAbI OYUCTKH BOJ

37. Oxpana BoJ peK, 03ep, MOpEil 1 OKeaHOB OT 3arpsA3HEHHH.

Koa n CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIIETEHIIUH IJIAHUPYEMbIM
HAaHMeHOBaHHe pe3yabTaTaM 00yYeHUsi 1 KPUTEPUSIM UX OLlCHUBAHUS
KOMIIeTeHLii
Ounenka
HeynosnerBopure | Y nosierBopute Xopomio OTan4HO
JIBHO JIBHO
OIIK-3: OTBET OTBET IIOJHBIHM, | OTBET IOJHBIM M | OTBET  IIOJIHBIM,
CrocoO6HOCTEL 06Hapy>KI/IBaeT HO TIpu OTOM HpaBHHBHBIﬁ Ha HpaBHHBHBIﬁ,
HCIIONE30BATE B | HesHaHme JIOIyIIIEHA OCHOBE SaMOCTOﬂTeHBHBI
IPOBECCHOHATD | OCHOBHOTO CYILLIECTBEHHAs I/ISY‘{eI:’IHBIX , Marepuan
. omuoOKa WJIM | TEOpUId, H3JI0KCH B
HOM conepiatis OTBET MaTtepuan OIPEACIIEHHON
ACATCIBHOCTH y4eOHOro HETIOJIHBII, H3JI0KEH B | JOTHYECKOM
0a30BbIE 3HAHMS | MaTEepHaIa HECBSI3HBIM, HE | ONPENEIEHHON MOCJIEAOBATEbH
MaTeMaTUKU U MPOSIBIISIFOTCS JIOTHYECKOU OCTH
eCTEeCTBEHHEIX yMEHUs MOCJIEA0BATENBHO | IEMOHCTPUPYETC
HayK MIPUMEHSATH CTH, TP DOTOM | A
TEOPETUYECKHUE JIOITYCKAKOTCSI MHOT'OCTOPOHHOC
3HAHUA MIpY | HECYIIIECTBEHHBIE | Th IMOAXO0H0B,
peleHnn OIINOKH B | MHOT'OACIIEKTHOC
MIPaKTUYECKHUX OTBETax Ha | Tb  OOCYXICHUS
npolbieM TEOPETUUYECKUE pOOJIEMBI,
BOIIPOCHI YMEHHE
apryMeHTUpOBaT
b COOCTBEHHYIO
TOUKY  3pEHUS,
HaXOOUTh IYTH
peLIeHus
MO3HABATEIIbHBIX




3a7a4.

I1K-5:
TOTOBHOCTbH K
pabor Ha
COBPEMEHHBIX
MOJICBBIX U
71a00paTOPHBIX
Te0JIOTUYECKHX,
reopu3HIeCKIX
u
TCOXHUMUYCCKHX
npudopax,
YCTaHOBKaX H
obopynoBanuu(
B COOTBETCTBHUH
c
HaIPaBJICHHOCT
pI0 (Ipopuiem)
POTPaMMBI
OakanaBpuata)

OTBET
0oOHapyXHBaeT
HE3HAHHE
OCHOBHOT'O
CoJZIepIKaHuUs
y4eOHOTO
MaTepuasa

OTBET IIOJIHBIM,
HO TMpU ITOM
JIOTyIIEeHa
CYIIECTBEHHAs
omInoKa R0
OTBET
HEIIOJIHBIN,
HECBSI3HBIH, HE
MIPOSIBISIOTCS
YMEHHUS
MIPUMEHSATD
TEOPETUUYECKUE
3HAHUSA npu
peuieHumn
MPaKTUYECKHUX
npobem

OTBET MOJHBIA H
MpaBWIbHBIA  Ha
OCHOBE
M3yYEHHBIX
TEOpPH,
Marepual
H3JI0KCH B
onpeacIEHHON
JIOTHYECKOM
ITOCJICIOBATEILHO
CTH, TpU ITOM
JIONYCKAOTCSI
HECYIIIECTBEHHBIC
OIIIMOKHU B
OTBETax Ha
TEOpPETUUYECKHUE
BOIIPOCHI

OTBET  IIOJHBIM,
MPaBUJIbHBIM,
CaMOCTOSITEJIbHBI
H, Marepual
U3JI0KEH B
OnpeAeICHHOMN
JIOTUYECKOHN
MIOCJIEI0BATEIbH
OCTH
JEMOHCTPUPYETC
s
MHOTOCTOPOHHOC
Thb MOAXO0/IOB,
MHOT'0ACIIEKTHOC
Tb OOCYXJECHUS
po0JIEMBI,
yMEHUE
apryMeHTUpOBaT
b COOCTBEHHYIO
TOUYKY  3pEHUS,
HaxXOJIUTh IYTH
perieHus
MO3HABATEIIbHBIX
3a/1au.

OueHouHble CcpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
37I0POBBSI BHIOUPAIOTCS C YUYETOM UX HHIAUBUAYAIBHBIX MICUXO(PU3MUECKIX 0COOCHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
370pOBbS MTPEAOCTABIIACTCS JOMOJHUTEIBHOE BPEMS 1T MMOJITOTOBKU OTBETA HA SK3AMEHE;

— MPU MPOBEICHUU TPOLIETYPHI OLICHUBAHUS PE3yIbTATOB O0yUEHUS MHBAIHUJIOB U JIUI C
OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3J0POBbSI MPEYCMATPUBAETCS UCIOJIb30BAHUE TEXHUYECKHUX

CpeacTs, HCO6XOI[I/IMBIX UM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6CHHOCT${MI/I;

— [Opu H€O6XOI[I/IMOCTI/I JUIA 06yqa10m1/1xcs{ C OTpaHNYCHHBIMU BO3MOKHOCTSAMU 300POBbS
U HWHBAJIWIOB IHpoHecaypa OLCHUBAHHUA PCE3YJIIbTATOB 06yquI/151 IO JUCHUIINIMHEC MOXCT

MMPOBOAUTHCA B HECKOJIBKO 3TaIlOB.

[Iponientypa ornieHMBaHUsI PE3yIbTaTOB OO0Y4YEHHsS WMHBAJIUAOB M JIUI] C OIpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILIMHE (MOAYINIO) MpeaycMaTpuUBaeT MpPeIoCTaBlIEHUE
uHpopMmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 370POBbS U BOCIPHITHUS

uH(popMauu:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,
— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,
— B (popMe JIEKTPOHHOTO IOKYMEHTA.
JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:
— B IIeYaTHOM opme,
— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.
JIaHHBINA TNepeyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA

00yJaromuxcs.




5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOHM JIMTEPATYPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS TN CHUILIHHBI (MOIYJIA).
5.1 OcHoBHasi 1MTEpaTypa:

1. Kpuctunan I'. Ananutndeckas xumusi: B 2 T. T.1, 2/ mep. ¢ aarn. A. B. I'apmamra u ap. - M.:
BMHOM. JIa6opatopus 3Hanuii, 2009.

2. OOBEKTBI OKPYKAIOIICH Cpellbl U UX aHAIMTUYeCKui KoHTpob.//ITox pex. T.H. IllexoBuoBoii;
B 2-x Ttomax; Kpacnonmap, 2007.

3. H. U. Hukomaiikun, H. E. Hukomaiikuna, O. II. MenexoBa. Dkonorus : Yy4eOHUK IS
cTyneHToB By30B / Hukomaiikun, Hukomnaii IBanosuy., H. E. Hukonaiikuna, O. I1.Menexoga ;. -
6-e u3x., ucop. - M. : Ipoda , 2008. - 622 c.

JIJis OCBOCHWMS AUCIHUILTAHBI HHBAIMIAMHE U JIMIIAMHA ¢ OTPAHUYEHHBIMUA BO3MOXXHOCTSIMU
3I0POBbSI MMEIOTCS M3JaHUsI B DJIGKTPOHHOM BHJEC B 3JICKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«/lanvy u «FOpatim»y.

5.2 lono/iHATEIBHAS JINTEPATYypAa:

1. O. A. Anexun. OcnoBbl rusipoxumud. J1.: 'mapomut. 1970. - 443c.
2. AHaluTHYeCKasT XUMUS U (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/I€ METOAbI aHaJIN3a. y‘-IC6HI/IK st CTYACHTOB

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

3. OcHoBbl aHanmuTHyeckoil xumuM. [IpakTuyeckoe pPyKOBOACTBO: ydeOHOe Mocolue s
CTYJIEHTOB YH-TOB M BbICII.y4eOH.3aBeneHuit/ mona pen HO.A.3omortoBa.-M.: BeIcHIas MIKOJA,
2001.

4. OrneHka BO3JCUCTBUS Ha OKPYXKAIOUIYIO Cpeny: yuyeOHOe MocoOue il CTYJIEHTOB BY30B,
oOyJaromuxcs 1Mo HamnpasieHuio "Dkonorus u npupogononb3oBanue” / [B. K. lonuenko u ap.] ;
nox pen. B. M. ITutynsko. - MockBa : Axkagemust, 2013. - 395 c.

5.3. Ilepuoauyeckue u3IaHus:
1.KypHnan «9konoruueckuii BecTHUK Poccum»

2.KypHnan «9xonorus»

6. Ilepeyenr pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHHMKAIMOHHON  ceTH
«HTEepHeT», HEOOXOAMMBIX /ISl OCBOCHHMS THCIUIIIUHBI (MOAYJIST).

OnektponHbi Katanor Hayuno#t 6udimnorexkn Kyol'Y (https://www.kubsu.ru/)

OBbC UsparenscrBa «Jlanb» (http://e.lanbook.com/ )

7. MeTtoauveckne ykKazaHusi AJs OOy4YalOUIUXCS 10 OCBOCHMK) IMCHHUILIHHBI
(Mmonmy.si).

VYcnemHoe ocBO€HHE AUCHUIUIMHBI TMPEANOJaraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTYJEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

OO0uue pekomeHnaanun

W3yuenne AUCHUIUIMHBI CIEAYeT HaUMHATh ¢ MPopaboTKu pabouell nmporpamMmsl, ocoboe
BHUMaHUE, YACISIS [ENSIM | 3a7[a4aM, CTPYKTYpe U COIEPKAHUIO Kypca.

Pabora ¢ KOHCIIEKTOM JIeKIUi


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

[IpocMOTpUTE KOHCHEKT cpa3y MOCie 3aHATHUNA, OTMEThTE MAaTepHal KOHCIEKTA JICKIIHM,
KOTOPBIA BBI3BIBACT 3aTPyJHEHHs Ui NOHMMaHusA. llomblTaliTech HaWTH OTBETHI Ha
3aTpyJHUTENIBHBIE BOIPOCHI, UCIOIb3Ysl PEKOMEHIyeMYI0 JuTeparypy. Eciin camocTosTenbHO
HE yIaJloch pa3o0parbesi B MaTepuaie, chopMyIUpyHTe BOIIPOCH U 0OPAaTUTECH 32 MTOMOIIBIO K
NPEIo/IaBaTeN0 Ha KOHCYJIbTAI[MH WK OJIMKalIIen JISKINH.

PerynspHo otBoguTe Bpemsl AJisi MOBTOPEHUS MPOMAEHHOIO MaTepuasa, MpoBepss CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

BoinosiHeHHe J1a00paTOPHBIX PadoT

Ha 3anstum nonyuute y npemnojaBaTens rpaduk BBIIOJHEHHS J1a00paTOpHBIX padoT.
O63aBenuTech BceM HEOOXOJMMBIM METOJMUECKUM 00€CIICUEHUEM.

Ilepen mocemenuemM n1abopaTopur HM3Y4YHTE TEOPHIO BONPOCA, IMPENINOIaraeMoro K
HCCJIEJOBAaHHIO, 03HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOILIEH pabdoTe W IMOATrOTOBHTE
IIPOTOKOJI IIPOBEAECHUSI pabOThl, B KOTOPBIN 3aHECUTE:!

— Ha3BaHHE padoThI;

— 3aroTOBKH TaOJHII [Tl 3aMOJHEHHSI SKCIIEPUMEHTAIbHBIMH JAHHBIMU HAOII0ICHU;

— YpaBHEHHUs XMMHUYECKUX PEAKIHUI MpeBpalleHuil, KOTopble OyIyT OCYILECTBICHBI IPU

BBITIOJTHEHUH SKCIIEPUMEHTA;

— pacueTHble (HOPMYIIbI.

OdopmieHre 0T4eTOB TOJKHO MMPOBOIUTHCS MOCIE OKOHYAaHUS PabOThI B 1a0OpaTOPUH.

Jlis MOATOTOBKHM K 3allUTE OTYeTa CIEAYeT MPOaHaIU3UPOBATH IKCIIEPHUMEHTAJIbHbIC
pE3yNbTaThl, COMIOCTABUTH X C U3BECTHBIMU TEOPETUUECKIUMH TOJIOKEHUSIMU WA CIIPABOYHBIMU
JAHHBIMH, OOOOLIUTH PE3yNbTaThl MCCIEJOBAHUN B BUAE BBIBOJAOB 10 paboTe, MOATOTOBHUTH
OTBETHl Ha BOIPOCHI, IPUBOJMMbIE B METOAMUYECKUX YKA3aHUAX K BBIIOJHEHHUIO J1a0OPaTOPHBIX
pabor.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JUIAMH C OIPAaHUYEHHBIMH BO3MOKHOCTSMH
310pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WunuBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOyUeHHs U YCTaHOBIIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJIy IpernojaBaTeieM W O00yJarollMMCS WHBAJIWJIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYHIECTBJICHUHU
00pa30BaTeJbHOI0 NMPOLEcca Mo AUCHUILIHHE (MOYJIIO0).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH.

KOHcyHBTI/IPOBaHI/Ie U TOpeaABapuTCiibHasd IIPOBCPKa pa60T mocpeaACTBOM BHCKTpOHHOﬁ
IIOYTHI.
Hcnons3oBaHue SJICKTPOHHBIX npe3eHTauH171 IIpu MPOBCACHUHN JICKITUOHHBIX 3aHATHH.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 00ecCIeYeHUsI.
Microsoft Office Professional Plus

Microsoft Windows
8.3IlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. CrpaBouHo-nipaBoBas cucrema «Koncynerant [Tnrocy» (http://www.consultant.ru)



http://www.consultant.ru/

2. DnektponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

8.3IlepeyeHb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM:
1. CrpaBouno-npaBoBas cucrema «Kouncynsrant I[Tnroc» (http://www.consultant.ru)
2. DnektponHas oubnuoreunas cucrema eLIBRARY .RU (http://wwwe.elibrary.ru)/

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
00pa30BaTeJbLHOI0 NPoLecca Mo JMCHUILINHEe (MOYJII0)

MaTepI/IaHBHO-TeXHI/I‘{eCKOG oOecrieueHne JUCHHITIINHBI

Ne Bun pabor
(MOaynsl) M OCHAILIEHHOCTh
1. Jlekunonnsble 3aHATUS | JIGKIMOHHAs ayaUTOpHsA, OCHAIIEHHAs IPE3ECHTAMOHHON
TEXHHUKOU (TIPOEKTOP, 3KpaH, KOMIBIOTEP/HOYTOYK)
2. JIaGopaTopHbie Xumuueckas naboparopus, YKOMITJIEKTOBaHHAS
3aHATHUSL CIEIUAIN3UPOBAHHON MeOEIbI0 U TEXHUYECKUMH CPEICTBAMH
oOyueHusi, mTpuOOPHl IS TPOBEACHHA J1AOOPATOPHOTO
npaktukyma: crnekrpodoromerp LEKISS1207; pH-metp-
nonomep «Ikcriept-001»; Becor rexamueckue BJIKT-5009-M.
3. Texymuii  KOHTpoJb, | AyauTopus paKyJlbTeTa reoIoruu
IPOMEKYTOYHAs
aTTecTanus
4. CamocrosTenbHas Kabuner mis paboThl, OCHAIIEHHBIH KOMIBIOTEPHON TEXHHKON
paboTta C BO3MOXXHOCTBIO TOJKIIOUYEeHUsT K cetn «MHTepHeTY,

MPOrpaMMOIl  SKPAaHHOTO yBENUYEHHUS U  OOECIeYeHHbBIN
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO
cpeny yauBepcurera (MHTEpHETIIEHTD).



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

