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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.

O3HakoMJIEHHE CTYACHTOB C TEOPETUUYECKUMHU U TPAKTUYECKUMU OCHOBAMHU
XUMHUYECKOTO  aHajlu3a  BOJ, OBJAJCHHE  MPAKTUYECKUMHU  HaBBIKAMU IS
CaMOCTOSITENILHBIX Pa0OT B 00JaCTH XMMHUYECKOTO aHaIN3a MPUPOTHBIX BOJ M OICHKHU
9KOJIOTMYECKOTO COCTOSIHUS €CTECTBEHHBIX U HCKYCCTBEHHBIX BOJIOEMOB

1.2 3agaun AUCHUILINHBI.
— PACKPBITh TCOPETHYECKUE U METOIOJIOTHIECKHNE OCHOBBI JTUCITUTIIINHBI;

- U3Y4YUTh (HU3WYECKHUE, XUMHYECKHE W OWOJIOTHYECKHE IPOIECCh, MPOTEKAIOIINE B
MPUPOAHBIX BOJAX;

—U3YYNUTh AHAUTUTHYECKHE METOJIBI aHAIN3a TPUPOJIHBIX BOJ;

— NPOBOJUTH AHAIU3 U OLEHKY KOJIMYECTBEHHBIX U KAUECTBEHHBIX M3MECHEHUN BOJHBIX

pECypcoB.

1.3 MecTo AucuumJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.
JucuumnnuHa «XUMHYECKHM aHaliu3 BOABI » OTHOCUTCS K BapUaTHUBHOW  YacTu

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

OcBoeHME MJaHHOW MAUCHUUIUIMHBI HEOOXOAMMO Kak MpelallecTBylomee s psaaa
JTUCIUIUIMH 1O BBIOOPY BapUAaTHUBHOM YacTW Yy4eOHOro IlaHAa MOATOTOBKH OakajiaBpoOB IO
HanpasyieHuto 05.03.01 T'eonorus.

N3ydyenue monaynedl IUCHUIUIMHBI «XHWMHUYECKUH aHAJIW3 BOJBI » PACIIUPSET 3HAHUA
CTYICHTOB B OO0JIACTH XHUMHH H CIIOCOOCTBYeT (HOpPMHPOBAHHIO npodeccHoHATEHBIX
KOMITETCHIINH. 3HaHUS, TTOTYYEHHBIE B MPOIECCE U3YUYCHHS TUCIUTITUHBI « XUMUYECKHUIN aHaIn3
BOJABI », B JalbHEHIIIEM HUCIONB3YIOTCS B Hay4HOH paboTe W TMpPH MOATOTOBKE BBIMTYCKHOM
KBAJTM(PHUKAIIMOHHOMN paboThI.

1.4 IlepevyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3y/JbTATaMHU 0CBOCHHMS 00pPa30BaTe/IbHOI IPOrpaMMBbl.

N3yuenne nanHoW y4eOHOW NUCIMIUIMHBI HaIpaBieHO Ha (opMupoBaHHE Yy OO0YYaIOIIUXCS
obmenpodeccronanbHbIX 1 podeccnonanbubix komneTeHmii (OITK/TIK).

No Mrexe Conepranie B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIIHBI
. 0o0yyJaronmecs J0JKHBI
KOMIIET | KOMITETCHIIUH (HITH €
E' CHITUU 4acTH) 3HATh yMeThb BJIAJ1€Th
1. | OIIK-3 | CrnocoOHOCTE OCHOBHEIE Hcmons3oBaTh HaBrikamu
HUCIIOIB30BaTh B | IOHATHS, 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
€CTECTBEHHBIX pEe3yNbTaTOB U
HayK pUeMaM# JIJIst
0o0paboTku
pe3yIbTaToOB
XUMHUYECKOT'O

aHaJin3a




No MHekc Conepanic B pesynbpTaTe nuzydeHus: yueOHON TUCIUTUTMHBI
, 00yYaromuecs T0JKHbBI
[ | KOMIIET | KOMIIETeHIHH (wmm eé
o | cHumm 9acTH) 3HATh yMeThb BJIAJIETH
2. | [IK-5 TOTOBHOCTh K pabOT Ha | OCHOBHbBIE BBINOJIHATh HaBBIKAMU
COBPEMEHHBIX TIOJIEBBIX | COBPEMEHHBIC AHATUTUICCKUE XUMHUYECKOTO
" 71a00paTOPHBIX | METOMBI aHATIU3a | 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
COOTBETCTBUU C 00paboTKy; aHajm3a,
HaIPaBICHHOCTHIO WHTEPIPETHPOBATh | HABBIKAMH
(mpodunem) pe3yIbTaThl BBIOOpA
MIPOrPaMMBbI aHaIM3a METO/I0B "
OakajaBpuaTa) CpelCTB
peneHus
3a1a4
UCCIICTIOBAHHS

2. CTpyKTYypa M colepkaHue TUCHHUILINHBI.

2.1 Pacnipeaesienne TPY10éMKOCTH AUCUMILIMHBI 10 BUaM padoT.

OOmiass Tpyno€MKOCTh JUCHUIUIMHBI cocTaBisieT 3 3ad. en. (108 wyacoB), wux
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 ToMm uucne:

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 uucne:

[TpopaboTka yuebHOro (TeOpeTHYeCcKOro) MaTepuana 11 11

BrImoHeHe HHIMBUYaTbHBIX 3aaHAH (TI0JITOTOBKA

COOOIIeHUH, Tpe3eHTaIHil)

Pedepar

ITonroroBKa K TeKyIeMy KOHTPOJIIO 12 12

KonTpoJn:

IToaroToBka K 3K3aMeHy 26,7 | 26,7

OO01mast TpyI0eMKOCTh qac 108 | 108

3a4. efI. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITHHBL.




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 CcOCTaBa 16 5 8 5
MIPUPOIHBIX BOJ

3 MeToapsl XUMHYECKOTO 30 12 12 8
aHaJIN3a MPUPOIHBIX BOJ
IMaapoxumudeckue

4 HCCIICAOBAHUS Ha  BOJHEIX 4 2 2
00BeKTax

5 O1leHKa COCTOSTHHS 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, 113 — 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 3agaduM XMMHUYECKOTO aHaM3a BOJ. Kp
Box M akTopsl, ero|CIOKHOCTB cocTaBa BoJ. IlepBorcTounmky cocraBa
OTIPeIeNSIOTIHE BoA. YcnoBus (hOpMUPOBAHMS COCTaBa MPUPOIAHBIX
Boj. Kimaccudukarus cocraBa NpupoaHBIX BOJI.
2. |XapakTepHucTuka PactBopennbie  raszel.  HMomsl  Bomopoma u|  JLp., Kp.
CoCTaBa IIPUPOJHBIX |OKUCIUTEILHO-BOCCTAHOBUTEILHBIHN IOTEHIIHAI.
BOZ ['naBHble KOMIOHEHTH. KapOoHaTHas —cucTeMa.
Opranudeckoe BeniecTBO. bHOTeHHbBIE 37IEMEHTHI.
MuxkposnemenTsl (CTaOuiabHblE MHUKPO3JIEMEHTHI.
EcrectBenHbIe paavoaKTHBHbIE JIIEMEHTHI.
HckyccTBeHHas paA0aKTUBHOCTD U 3arpsI3HEHNUE)
3. [MeTtomasr XUMUYECKUE METOMBI. DJIEKTPOXUMHUYECKHE JLp.
XUMHYECKOTO Metoabl.  CrekTpodoTOMETpUYECKHE  METOJIBI.
aHaiu3a NpUpoIHBIX|DOTOXMMHUUECKHE METONbl. XpoMaTorpapuieckue
BOJ METOJIBI.
4. [umpoxumuueckue |Opranuzanusi paboT 1O  HaOMIOACHHIO 32 b

COCTOSIHUECM IMOBCPXHOCTHBIX BOJ CYIIIH. I/I3yquH€




BOJIHBIX 00BEKTax

MIPOIIECCOB IBTPOPHUPOBAHUS. [TpoBenenune

THIPOXUMUYECKUX PaboT.

OneHka  cOCTOSHUS
MMOBEPXHOCTHBIX BO/I
CYUIN

OneHka 0O TUAPOXMMHUYECKUM  MOKa3aTelIsM.
OreHka 1o ruipoOHOIOTHYECKUM TTOKA3aTEeIsIM.

KonTponb
3arpsi3HEHUEM

3a

BOJHBIX 00BEKTOB U

OXpaHa  BOJA  OT

HcTouHMKH MOCTYIUICHUS 3arps3HSIONIMX BEIECTB
B BOJIHBIE 00BEKTEL. MEeTO bl OYNCTKU CTOYHBIX BOJI
MIPOMBIIIIJICHHOCTH. OrnecHka 3arpsi3HEHHOCTHU
BOJIOEMOB. CamoouniieHue BOJOEMOB.
MonuTtopunr npupojaHbix 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 Pa0OT B AHATUTHYECKOW JIAOOPATOPHH.
OnpezneneHue KauecTBa HPUPOAHBIX BOJ IO OPraHOJIENTHYECKUM
IIOKa3aTeIIsIM.

Otuer no nabopatopHoOi
pabore

. Onpez[eneHI/Ie XJIOpUa0B APTCHTOMCTPHUICCKUM METOA0OM.

Ornpezenenne 00IIeH MeI09YHOCTH.

Otuer o nabopatopHoit
pabore

.|Onpenenenne oOmel >KECTKOCTH MPUPOAHBIX BoJ. OmnpeneneHue
KQJIBLIMS B IPUPOJHON BOJIE.

Otuer o nabopatopHoit
pabote

.|MoomeTprueckoe oOmpeneacHue pacTBOPEHHOIO KHUCIOpPOAa B
IIPUPOJHBIX BOJAX METONO0M BuHkiepa.

Otuer o nabopatopHoit
pabore

.|OkucngeMocTs Kak 0000IIArOIINI ITOKA3aTeNb KAueCTBa BOI.

Otuer no nabopatopHoit
pabote

.|Onpenenenue HUTPATOB B MPUPOAHBIX BOAAX
MOTEHLIIMOMETPUYECKUM MeToA0M. OnpenesieHne coaepKanus
3arpsi3HAIINX COeAMHEHNUH B IPUPOJIHBIX BOJAaX (HUTPUTBHI).

Otuer no nabopatopHoi
pabote

.|Onpenenenue conmepkaHus xelne3a B BoA€ (POTOMETPUUECKUM
METOIOM

Otuer o nabopatopHoOit
pabore

3amura naboparopHoii pabotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoii
paboter (KP), pacuerno-rpadudeckoro 3amanms (PI'3), mamucanue pedepara (P), acce (9),
konokBuyM (K), rectupoBanue (T), kouTponbHas pabota (Kp), 6ecena (b) u 1.1.

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

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl

00y4aroIUXCH M0 JUCUMUILIIMHE (MOTYJII0)

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




1 |IloxroroBka k Tekymiemy|[Ipo6oor6op u TPOOOMOATOTOBKA B XHWMHYECKOM aHAJIM3E.
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

Metoauueckie peKOMEHAAMU K OpPTraHu3allid ayJIuTOPHON H
BHEAYJAUTOPHOM  (CaMOCTOSITENIbHOW)  pabOThl  CTY/ACHTOB:
Meroandeckue ykaszanms/ coct. T.II.  Cropoxenko, T.b.
[Tounnok, A.B. becmanos, H.B. Jlo3a.—Kpacuonap: Kybanckuit
roc. yH-T, 2018.— 89c.

2 | Ilpopabotka yueObHoro |[OOBEKTBI OKpYKArOIIEH cpeabl W HX  aAHAIMTHYCCKUH
(reopernyeckoro)  |koHTpoiw.//[lom pen. T.H. IllexoBmoBoii; B 2-x Tomax;
Marepuaia Kpacnomap, 2007.

Mertoanyeckre peKOMEHJAUN K OpraHu3alMyd ayJUTOPHON U
BHEAYJIUTOPHON  (CaMOCTOSATENbHOW)  pabOTBI  CTYJCHTOB:
meroanyeckne ykazanms/ coct. T.II.  Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza.—Kpacuonap: Kybanckuii
roc. yH-T, 2018.— 89c.

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3/10poBbsi (OB3) npenocTaBistorcs
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

—B TIEYaTHOUN opMe YBETUUECHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIE€HTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.

B cootBerctBuu ¢ TpeboBanusmu ®PI'OC BO peanuzaius KOMIETEHTHOCHOTO MOAX0J1A
npeaycMaTpuBaeT HCIOJIb30BaHHE B Y4eOHOM IpoOLlecCe aKTHUBHBIX M HWHTEPAKTUBHBIX (HOpM
IIPOBEJCHUS 3aHATUM.

JIaGopaTtopHble 3aHATUS SABISIOTCS TPAAULIMOHHBIMU TP OOYYeHHH B BY3aX U
CIOCOOCTBYIOT (DOPMHUPOBAHUIO Yy CTYIAEHTOB Oa30BbIX 3HAHHUM, OCHOBHBIX MBICIUTEIbHBIX
orepanuii, pa3BUTHIO JOTUKHU. JlabopaTopHbIe 3aHATHS SBISIOTCS CAMOCTOSITEIbHBIMU U UMEIOT
po0JIEMHO-TIONCKOBBIN  XapakTtep. JJaboparopHyto paboTy, BBINOIHIEMYIO CTYJIE€HTOM, MOKHO
cuuTaTh MNPOOJEMHONW CHUTyallMed M €€ pelIeHHEe I03BOJSIET pPEeaTU30BaTh TBOPYECKYIO
NeSITeIbHOCTh, Pa3BUTh KOMMYHHKATHBHYIO CIIOCOOHOCTH Ka)KJOTO CTYAEHTAa, HAyYUThb €ro
apryMEHTHPOBAHHO BBIPAXKaThb CBOM MBICIM B IPUCYTCTBHUM JAPYTUX, pPa3BUBaThb HaBBIKU
HKCIIEPUMEHTAIBHOM paboThI.



,HJ'I?I HHBAJIWJOB W JIMI C OrpaHUYCHHBIMH BO3MOXHOCTSIMHU 3O0POBbA PCATUZYIOTCA
WHIUBUIYAJIbHBIC OGp&SOB&TGHBHHe TCXHOJIOTHH, KOTOPBIC IIO3BOJIAOT IIOJIHOCTBIO
HHIUBUAYAIU3UPOBATL COACPIKAHUC, MCTOABI W TCMIIbL y‘-IG6HOI71 JACATCIIbHOCTH HHBaJIWAA,
BHOCHUTb BOBpPCMA HGO6XOIII/IMBIG KOPPCKIKUU KaK B ACATCIIBHOCTL CTYACHTA-UHBAJIM[A4, TaAK U B
ACATCIIBHOCTD ITpeTIoaaBaTeCIIA.

HJ’ISI JUI ¢ OrpaHM4YC€HHBIMH BO3MOXHOCTAMH 300POBbA NPEAYCMOTPEHA OpraHu3alusd
KOHCYJ’IBT&HI/Iﬁ C UCIIOJIb30BaHHUEM 3J'IeKTp0HH0171 IIOYTHI.

Cemectp | Bua 3ansarus Hcnonb3yeMble MHTEpaKTUBHBIE Koi-Bo
(JL, ITP, JIP) 00pa3oBaTeNbHbIE TEXHOIOTUH 9acoB
4 JI Jlekuus ¢ 3jeMeHTaMHt I1e1arornaeckomn 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 JJIfl TeKYIero KOHTPOJIsl YCIIeBAeMOCTH M ITPOMEKYTOYHOM
aTTecTalMu.

4.1DoHA OLIEHOYHBIX CPEICTB VISl IPOBEIeHUs TEKYLIero KOHTPOJIA.
Cnaua abopatopHbIX paboT, HANMCAHWE KOHTPOJIBHBIX PadoT.
KonTponbhas pabota mo teme «XapakTepHCTHKa COCTaBa MPUPOIHBIX BO
IIpumepsI BOIIPOCOB:
1. PacTBOpuMOCTb Ta30B B BOJIE
2.Ilporecchl, BIUSIONINE HA COJEPKAHUE B PUPOJTHBIX BOJAX KUCIOPOA.
3. Huccoumanus Boasl u pH pactBopa.
4.®opMbI HAXOXKACHUS TJIABHBIX KOMIIOHEHTOB B pacTBOPE.
5.WcTtounuku 06pazoBaHUsl OPTaHUYECKOTO BEIIECTBA B MPUPOTHBIX BOJAX.

4.2 ®oHJ OLIECHOYHBIX CPE/ICTB /Il MPOBEJACHUS ATTeCTALNH.
Bomnpocs! k 5k3ameny:
1. Tlpeamer u 3a1a4u UCCIEIOBAHUIA XUMHUH TIPUPOTHBIX BOJT
2. ®opMHpOBaHHUE COJIEBOI MacChl OKeaHa
3. ComneBoii 6aaHC: MPUXOTHAS U PACXOAHAS YaCTH COJIEBOTO OalaHca
4. OcHOBHbIE KOMIOHEHTH! (PU3UKO-XMMHUYECKOT'O COCTaBa BOJ
5. Cnocobbl Kaccu(puKauy BoJ
6. KauecTBeHHBIEC XapaKTEPUCTUKU BOJL
7. T'maBHBIE KOMITOHEHTHI U TIOCTOSTHCTBO COJIEBOTO COCTaBa BOJIBI OKEAHOB
8. ConeHocCTh U ee olpeieieHue
9. PacTBOpeHHBIE T'a3bl, HX HCTOUHUKH
10. PacTBOpHMOCTH 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. Opranuueckoe BELIECTBO
15. bananc opraHM4ecKoro yriepoja B IPUPOIHBIX BOJAX
16. buoxummueckoe norpednenue kucinopoaa (bITK)




17. uccouunanus Boabl ¥ BenuunHa pH

18. OkucIuTEIHLHO-BOCCTAHOBUTENLHBIN IIOTCHIIMAJI BOJ

19. KapOonartHas cuctema BOJ
20. buoreHHbIe 37€MEHTHI: a30T, pocdop, KpeMHU
21. CrabunpHbIe MUKPOIJIEMEHTHI B COCTABE IPUPOJIHBIX BOJI
22. EctecTBeHHBIE paIMOAKTHBHBIC AJIEMEHTHI IIPUPOIHBIX BOJ
23. XWMHYECKUE METO/IBI.

24. DIeKTPOXMMHUYECKHUE METOIbI.
25. CnektpooTOMETpHUIECKHE METOIBL.
26. DOTOXUMHYECKUE METOIEI.

27. Xpomarorpaduyeckre METOIbI.
28. Opranuzanus padoT 10 HAOIIOICHUIO 32 COCTOSTHHEM TOBEPXHOCTHBIX BOJI CYIIIH.
29. Uzyuenue mporeccoB 3BTpoGUpOBaHUS.

30.

[TpoBeneHmne ruApOXUMUIECKUX PaboT.

31. OueHka MO TUAPOXUMHUECKUM TTOKA3ATEISIM.
32. OrueHka 1o ruApoOHOIOTHYECKUM TTOKA3aTeIIsIM.

33.
34.
35.
36.

HcrouyHuku 3arpsA3HCHUA U I'PYIILI 3arpsASHAIOIIUX BEIICCTB
DKOIOTrHYeCKHe IMOCJICACTBHUA 3arpA3HCHUA BOI[HOI‘/'I CpeCabl
Cucrema MOHHUTOpPHHIA, €€ 3aJa4YU U OpraHu3anusa
OCHOBHBIE MECTOABI OYUCTKH BOJ

37. Oxpana BoJ peK, 03ep, MOpEi 1 OKEaHOB OT 3arPS3HEHUI.

Koa n CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIIETEHIIUH IJIAHUPYEMbIM
HAaHMeHOBaHHe pe3yabTaTaM 00yYeHUsi 1 KPUTEPUSIM UX OLlCHUBAHUS
KOMIIeTeHLii
Ounenka
Heynosnersopure | Y nosierBopute Xopomio OTan4HO
JIBHO JIBHO
OIIK-3: OTBET OTBET IIOJHBIHM, | OTBET IOJHBIM M | OTBET  IIOJHEIM,
Croco6HOCTEL 06Hapy>KI/IBaeT HO TIpu OTOM HpaBHHBHBIﬁ Ha HpaBHHBHBIﬁ,
MCIIONE30BATE B | He3HaHme JIOIyIIIEHA OCHOBE (jaMOCTOHTeJ'IBHI:I
IPOBECCHOHATD | OCHOBHOTO CYILLIECTBEHHAs I/ISY‘{eI:’IHBIX , Marepuan
. omuoOKa WJIM | TEOPUId, H3JI0KCH B
HOM conepiatis OTBET Marepual OIPEACIIEHHON
NACATCIPHOCTH y4eOHOro HETIOJIHBII, H3JI0KEH B | JOTHYECKOM
0a30BbIC 3HAHMS | MaTEepHaIa HECBSI3HBIM, HE | ONPEHAEIEHHON MOCJIEAOBATEbH
MaTeMaTUKU U MPOSIBIISIFOTCS JIOTHYECKOU OCTH
eCTEeCTBEHHEIX yMEHUs MOCJIE0BATENIBHO | IEMOHCTPUPYETC
HayK MIPUMEHSATH CTH, TPU DITOM | A
TEOPETUYECKUE JIOITYCKAOTCS MHOT'OCTOPOHHOC
3HAHUSA MIpU | HECYIIIECTBEHHBIE | Th IMOAXO0H0B,
peleHnn OIINOKH B | MHOT'OACIIEKTHOC
MPaKTUYECKHUX OTBETaxX Ha | Tb  OOCYXICHUS
npolbieM TEOPETUUYECKHUE pOOJIEMBI,
BOIIPOCHI YMEHHE
apryMeHTUpOBaT
b COOCTBEHHYIO
TOUYKY  3pEHUS,
HaXOOUTh IYTH
peLIeHus
MMO3HABATEIIHbHBIX




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
CoJZIepKaHuUs
y4eOHOTO
MaTepuasa

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

OTBET MOJHBLIA H
MpaBWIbHBIA  Ha
OCHOBE
M3yYEHHBIX
TEOpHA,
Marepual
H3JI0KCH B
onpeacIEHHON
JIOTHYECKOM
ITOCJICIOBATEILHO
CTH, TMpU ITOM
JIONYCKAOTCSI
HECYIIIECTBEHHBIC
OIIIMOKHU B
OTBETax Ha
TEOPETUUYECKHUE
BOIIPOCHI

OTBET  IIOJIHBIM,
MPaBUJIbHBIM,
CaMOCTOSITEIIbHBI
H, Marepual
U3JI0KEH B
OnpeAeICHHOMN
JIOTUYECKOHN
MIOCJIEI0BATEIbH
OCTH
JEMOHCTPUPYETC
s
MHOTOCTOPOHHOC
Thb MOAXO/IOB,
MHOT'0aCIIEKTHOC
Tb  OOCYXAECHUS
po0JIEMBI,
yMEHUE
apryMeHTUpOBaT
b COOCTBEHHYIO
TOYKY  3pEHUS,
HaxXOJIUTh IyTH
perieHus
MO3HABATEIIbHBIX
3a/1au.

OueHouHble CcpencTBa Uil MHBAJIUAOB MU JMI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
37I0POBBSI BRIOMPAIOTCS C YYETOM MX MHIUBHUIYATBHBIX ICUXO(PU3UUECKIUX OCOOCHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3710pOBbS MTPEAOCTABIIACTCS JOMOJHUTEIBHOE BPEMS JIJIs1 MOJITOTOBKH OTBETA HA SK3AMEHE;

— MPU MPOBEICHUH MPOLIETYPHl OLICHUBAHUS PE3yIbTATOB 00YUEHHUS HHBAIUOB U JIUIL C
OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3J0POBbSI MPEYCMATPUBAETCS UCIOJIb30BAHUE TEXHUYECKHUX

CpeacTs, HCO6XO,I[I/IMBIX UM B CBA3U C UX WHAUBUAYAJIbHBIMU OCO6CHHOCT}IMI/I;

— [Opu H€O6XOI[I/IMOCTI/I JUIA 06yqafom1/1x051 C OIrpaHNUYCHHBIMA BO3MOKHOCTAMU 300POBbBA
U HWHBAJIWIOB IHIpoHeAypa OLCHHUBAHUA PE3YJIIbTATOB O6y‘{eHI/I$I o OUCHUIIIMHE MOXCT

MMPOBOAUTHCA B HECKOJIBKO 3TaIlOB.

[Iponienypa orneHMBaHUsI PE3yIbTaTOB OO0Y4YEHHsS MHBAIUAOB M JIUI] C OrpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCIHUIUIMHE (MOAYNIIO) MpeAycMaTpHUBaeT IMpeloCTaBIeHUE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUSA

uH(popMauu:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,
— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,
— B (popMe JIEKTPOHHOTO IOKYMEHTA.
JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:
— B IIeYaTHOM (opme,
— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.
JIaHHBINA TNepeyeHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA

00yJaromuxcs.




5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOH Y4eOHOM JIMTEPATYypPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS TN CHUILIHHBI (MOIYJIA).
5.1 OcHoBHasi 1MTEpaTypa:

1. Kpuctuan I'. Ananutnueckas xumusi: B 2 T. T.1, 2/ mep. ¢ aarn. A. B. I'apmamia u gp. - M.:
BMHOM. JIa6opatopus 3Hanuii, 2009.

2. OOBEKTHI OKPYKAIOIICH Cpelbl M MX aHamuTH4YecKuid KoHTpostb.//Ilox pea. T.H. [llexoB1oBoii;
B 2-x Ttomax; Kpacnomap, 2007.

3. H. U. Hukomaiikun, H. E. Hukomaiikuna, O. II. MenexoBa. Dkonorus : Y4eOHUK IS
cTyneHToB By30B / Hukonaiikun, Hukomait Banosuy., H. E. Hukonaitkuna, O. I1.MenexoBa ;. -
6-e u3x., ucop. - M. : Ipoda , 2008. - 622 c.

JIJis OCBOCHWMS AUCIHUILTUHBI HHBAIMIAMHE U JIMIIAMHA ¢ OTPAHUYCHHBIMUA BO3MOXHOCTSIMU
3I0POBbSI MMEIOTCSl M3JaHUsI B DJIGKTPOHHOM BHJIC B 3JICKTPOHHO-OMOIMOTEYHBIX CHUCTEMaXx
«Jlanvy u «FOpatim»y.

5.2 lono/iHATEIBHAS JINTEPATYypAa:

1. O. A. Anexun. OcnoBbl runipoxumud. J1.: 'mapomut. 1970. - 443c.
2. Ananuthdeckass XUMUsl U (PU3UKO-XMMUUYECKHE METOJIbI aHaIM3a: YYCOHHK ISl CTYJEHTOB

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

3. OcHoBbl aHanuTUyeckoi xumuu. IIpakTHdeckoe pyKOBOACTBO: yueOHOE mocobue s
CTYJIEHTOB YH-TOB M BbICII.y4eOH.3aBeneHuit/ mon pen HO.A.3omoroBa.-M.: BeICHIas IIKOJA,
2001.

4. OrneHka BO3JCUCTBUS Ha OKPYKAIOUIYIO Cpeny: yueOHOe MocoOue il CTYJIEHTOB BY30B,
oOyyaroImuxcs o HampasjeHuto "Dkojorus u npupoaonoas3osanue” / [B. K. Jlonuenko u ap.] ;
noxa pexa. B. M. [Turynsko. - Mocksa : Akanemus, 2013. - 395 c.

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

2.KypHnan «9xonorus»

6. Ilepeyenr pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHHMKAIMOHHON  ceTH
«HTepHET», HEOOXOAMMBIX /IJIsl OCBOEHUSI JUCIHILIMHBI (MOYJIs1).

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

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

7. MeToauveckne yKazaHusi AJs1 OOy4YalOUIUXCH 10 OCBOCHHK) MCHUILIHHBI
(Mmonmy.si).

VYcnemHoe ocBOeHHE AUCHUIUIMHBI TMPEANOJaraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTYJIEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

OO0uue pekoMmeHaaun

W3yuenne AMCUUIUIMHBL CIEAYET HAYWHATh ¢ MpopaboTku paboueil mporpamMmsl, ocodoe
BHUMaHUE, YACISIS [EJISIM | 3a7ja4aM, CTPYKTYpe U COIEPKAHUIO Kypca.

Pabora ¢ KOHCIIEKTOM JIeKIUi


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

[IpocMOTpUTE KOHCHEKT Ccpa3y MOCie 3aHATHUMA, OTMEThTE MaTepHal KOHCHEKTA JICKIIH,
KOTOPBIA BBI3BIBACT 3aTpyIHEHMs [ NOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTpyJHUTENIBHBIE BOIPOCHI, UCIOIb3Ysl PEKOMEHIYyeMYI0 JuTeparypy. Eciin camocTosTenbHO
HE yIaJloCh pa3o0parbesi B MaTepuaie, CPopMyIupyHTe BOIIPOCH U OOPATUTECH 32 TOMOIIBIO K
NPEMNo/IaBaTeN0 Ha KOHCYJIbTAIlMH WK OJIVKalIIen JISKINH.

PerynspHo orBoguTe Bpemsl Ajisi MOBTOPEHUS MPOMAEHHOIO MaTepuasia, MpoBepss CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

BoinosiHeHHe J1a00paTOPHBIX PadoT

Ha 3anstum nonyuute y npenojaBaTens rpaduk BHIIOJHEHHS J1a00paTOpHBIX padoT.
O63aBenuTech BceM HEOOXOMMbBIM METOIMUECKUM 00ECIICUEHUEM.

Ilepen mocemenuem n1abopaTopuy HM3Y4YHTE TEOPUIO BOMPOCA, IMPEANOIAraeMoro K
MCCJIEJOBAaHHIO, 03HAKOMBTECh C PYKOBOJICTBOM I1I0 COOTBETCTBYIOLIEH pabOTE U MOJATOTOBHTE
IIPOTOKOJI IPOBEACHUSI pabOThI, B KOTOPBIN 3aHECUTE:!

— Ha3BaHHE padoThI;

— 3aroTOBKH TaOJHII [Tl 3aMOJHEHHSI SKCIIEPUMEHTAbHBIMH TAHHBIMU HAOIIOICHU;

— YpaBHEHHUs XMMHUYECKUX PEAKIHUI MpeBpalleHuil, KoTopble OyIyT OCYILECTBICHBI IPU

BBIMIOJTHEHUH SKCIIEPUMEHTA;

— pacueTHble (HOPMYIIbI.

OdopmieHre 0T4ETOB TOJKHO MPOBOIUTHCS MOCIE OKOHYaHUS paboThl B 1a0OpaTOPHUH.

JlJis MOATOTOBKHM K 3allUTe OTYeTa CIEAyeT IMPOAHAIU3UPOBATH SKCIIEPHUMEHTAIBHBIC
pE3yNbTaThl, COMIOCTABUTH UX C U3BECTHBIMH TEOPETUYECKUMU TOJIOKEHUSIMU WM CIIPABOYHBIMU
JTAHHBIMM, OOOOLIUTH PE3yibTaThl HCCIEOBAaHUNA B BHJE BBIBOJOB MO paboTe, MOATOTOBUTH
OTBETHI Ha BOIPOCHI, IPUBOJMMBIE B METOAMUYECKUX YKA3aHUAX K BBIIOJHEHHUIO J1a0OPaTOPHBIX
pabor.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU
310pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHAyallbHas ydeOHass pabora (KOHCYJNbTAaLUU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIIOTCA Ba)KHbBIM (1)aKTOp0M,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOYUEHHsS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MCXKAY NOperoaaBaTcicM H 06y‘~IaI-OHII/IMC$I HHBAJIMAOM WA JIMOOM C OI'PaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

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

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH.

KOHcyHBTI/IPOBaHI/IC U HOpCABApPUTCIIbHAA ITPOBCPKaA pa60T mocpcaACTBOM SHCKTpOHHOﬁ
IIOYTHI.
Hcnons3oBaHue SJICKTPOHHBIX Hpe3eHTaI.[HfI IIpU MPOBCACHUHN JICKITUOHHBIX 3aHATHH.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 00ecCIeYeHUsI.
Microsoft Office Professional Plus

Microsoft Windows
8.3IlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

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

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

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

Ne Bun pabor
(MOaynsl) M OCHAILIEHHOCTh
1. Jlekunonnsble 3aHATHS | JIGKIMOHHAs ayaUTOpHsA, OCHAIIEHHAs IPE3CHTAMOHHON
TEXHHUKOU (TIPOEKTOP, 3KpaH, KOMIBIOTEP/HOYTOYK)
2. JIaGopaTopHbie Xumuueckas naboparopus, YKOMITJIEKTOBaHHAS
3aHATHUSL CIEIUAIN3UPOBAHHON MeOEIbI0 U TEXHUYECKUMH CPEICTBAMH
oOyueHusi, mTpHOOPHl IS TPOBEACHHA J1AOOPATOPHOTO
npaktukyma: crnektpodoromerp 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 KOMIIBIOTEPHON TEXHUKON
paboTta C BO3MOXXHOCTBIO TONKIIOUYEeHUsT K cetn «MHTepHeTY,

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



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

