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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.

O3HakoMJIEHHE CTYACHTOB C TEOPETUUYECKUMHU U TPAKTUYECKUMU OCHOBAMH
XUMHUYECKOTO  aHajlu3a  BOJ, OBJAJCHHE  MPAKTUYECKUMHU  HaBBIKAMU IS
CaMOCTOSITENILHBIX PAadOT B 00JaCTH XMMHUYECKOTO aHAW3a MPUPOIHBIX BOJ M OIECHKH
9KOJIOTMYECKOTO COCTOSIHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX BOJIOEMOB

1.2 3agaun AUCHUILINHBI.
— PacKpBITh TEOPETUUECKUE U METOJIOJIOTHYECKHNE OCHOBBI JUCIUTLIIUHBI;
- U3Y4YUTh (U3WYECKUE, XUMHUYECKHE M OHOJIOTMYECKHE IPOIECCh, MPOTEKAIOIINE B
MPUPOHBIX BOJAX;
—M3y4YUTh AHATUTHYECKHUE METOJIbI aHAIM3a IPUPOTHBIX BOJI;
— MPOBOJIUTh AHAJU3 U OILICHKY KOJWYECTBEHHBIX U KAU€CTBEHHBIX U3MEHEHUHN BOJHBIX

peCypcoB.

1.3 MecTo AucuumInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMBbl.
JucuumnnuHa «XUMHYECKHM aHalu3 BOABI » OTHOCUTCS K BapUaTHMBHOW  YacTu

JUCIUILIMH y4eOHOrO TUIaHa MOAr0TOBKU OakanaBpoB no HampasieHuto 05.03.01 T'eomorus.

OcBoeHne MJaHHOW JAMCUUIUIMHBI HEOOXOJUMMO Kak IpelllecTByoIee il psia
JTUCHUIUTMH TI0 BBIOOPY BapHaTUBHOW YacTW yY4eOHOro IUIaHa MOJATOTOBKH OakKajJaBpOB IO
HanpasiyieHuto 05.03.01 T'eonorus.

N3yuenne Mopnynel IUCHUIUIMHBI «XUMUYECKHW AaHAJIA3 BOABI » PACLIMPSET 3HAHUSA
CTYACHTOB B 00JacTH XHMHUHU H CHOCOOCTBYeT (POPMHUPOBAHUIO npoeCCHOHATTEHBIX
KOMIIETCHIIMM. 3HaHUs, [TOJIyYEHHBIE B IIPOLIECCE U3YUEHUS TUCUUIUIMHBI «XUMHUYECKUNA aHAIIN3
BOJIBI », B JaJIbHEHINIEM MCIOJIB3YIOTCS B HaydyHOW paboTe W MpHU MOATOTOBKE BBITYCKHOM
KBAJTM(PHUKAIIMOHHOI paboTBhI.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pPe3y/IbTATAMH 0CBOCHHS 00pa30BaTeIbHOI IPOrpaMMBbl.

N3yuenne nanHoW y4eOHOW NUCIMIUIMHBI HaIpaBieHO Ha (opMupoBaHHE Yy O0O0YYaIOIIUXCS
obmenpodeccruonanbHbIX 1 podeccnonanbubix komneTeHmii (OITK/TIK).

No Mrexe Coneprane B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIMHBI
.. 00yyJaronmecs J0JKHbI
[ | KOMIIET | KOMIETeRIHH (v eé
o | eHumm YacTH) 3HATD yMeThb BJIAJIETh
1. | OIIK-3 | CnocoOHOCTH OCHOBHEIE Hcnons3oBaTh Hasrikamu
HCIIOJIb30BATh B | IOHSATHS, OCHOBHBIE 3aKOHBI | IPUMEHEHUS
npodeCcCuoOHATBHON 0a30ByI0 It OOBSICHEHUS | OCHOBHBIX
JEeSTeNbHOCTH 0a30BbIe | TEPMUHOJIOTHIO, | PE3yJIbTaTOB 3aKOHOB  TIpHU
3HAHUSI MAaTEMaTUKH M | OCHOBHBIE XAMHYECKHX 00CyXIeHUU
€CTECTBEHHBIX HAayK 3aKOHBI AKCIIEPUMEHTOB. MOJTyYEHHBIX
€CTECTBEHHBIX pe3yJIbTaTOB W
HayK npueMaMu IS
00paboTku
pE3yIIbTaToOB
XAMHYECKOTO

aHaJIM3a




No MHekc Conepanc B pesynbpTate nzydeHus: yueOHON AUCIIUTUTMHBI
; 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
" 1a00paTOPHBIX | METOABI aHATIU3a | TPOLICYPHI U | DKCTICPUMCHTA,
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 (TeOpeTUYeCcKoro) Marepuana 11 11

BrImomHeHNe HHIMBUTYaIbHBIX 3a1aHAH (TIOJITOTOBKA

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  BOJHEIX 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. IlepBorcTrounuky cocraBa
OTIPeIeNSIOTIHE BoA. YcnoBus (hOpMUPOBAHMSI COCTaBa MPUPOIAHBIX
Boj. Kitaccudukarus cocraBa NpupoaHBIX BOI.
2. |XapakTepucTuka PactBopennbie  raszel.  HMomsl  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 paAl0aKTUBHOCTD U 3arpsI3HEHNUE)
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




BOJHBIX 00BEKTaX MIPOLIECCOB 3BTPO(UPOBAHHUS. [TpoBenenune
THIPOXUMUYECKUX PaboT.

5. |Omenka cocrosHus|OLeHKa MO THIPOXUMHYECKHM  IOKA3aTeNsIM. JLp.
MOBEPXHOCTHBIX BOJI|OICHKA MO THIPOOUOIOTUIECKIM ITOKA3aTEIIsIM.
CYUIN
6. |Kontpoib 3a|ICTOYHMKN TOCTYIICHUS 3arps3HSIONIMX BEIECTB JLp.
3arpsi3HEHHEM B BOJHBIE 00BEKTHI. MEeTOIbl OUMCTKH CTOYHBIX BOJI
BOJHBIX 0OBEKTOB pi|TPOMBIILICHHOCTH. OueHka  3arpsi3HEHHOCTH
BOJIOEMOB. Camoouunienue BOJ/IOEMOB.
oXpaHa  BOJ oT
. MonuTtopunr npupoaHbix Boa. OxpaHa BOJ OT
3arpASHCHIN 3arpsi3HEHUs.

2.3.2 3aHATHS CEMMHAPCKOI0 THUIA.

VY4eOHbIM MJIAHOM 3aHSTHS CEMUHAPCKOIO TUIIA HE MIPELYCMOTPEHBI

2.3.3 JlabopaTopHbIe 3aHSITHS.

No HaumenoBanue nabopatopHbix padboT Popwma Tekyuero
KOHTPOJIS

1 3 4

1.|Texanka nmabOpaTOpHBIX PAOOT B aHAIUTHYECKOW sabopatopuu.| OTYET 1o 1abopaTopHOU
Onpenenenre KadecTBa MPUPOJAHBIX BOJ MO OPraHOJEHTHUYECKUM pabote
MOKa3aTeIsIM.

2.OmpeneneHrie  XJOPUAOB  apreHTOMETPUYECKHMM  MeToJoM.| OTyer mo 1abopaTopHOit
Ornpezenenne 00IIeH MeI09YHOCTH. pabore

3.|Onpenenenue obiel XECTKOCTH NpUPOAHBIX BoA. Omnpexnenenue| OTyer mo 1abopaTopHO
KaJIbI[USl B IPUPOJIHOM BOJIE. pabote

4.\MonomeTpuueckoe OMNpeAeTeHUe pacTBOPEHHOro Kuciopoaa B|OTueT no sadbopaTopHOM
IIPUPOJHBIX BOJAX METO0M BuHkiepa. pabote

5.|OkucnsgeMocTs Kak 0000IIArOIIHI TTOKa3aTeIh KauecTBa BOJI. Otyet no nabopaTopHOit

pabote

6.OnpeneneHrie HUTPATOB B IPUPOIHBIX BOJAX Otuer no nabopatopHoit
HNOTEHIIMOMETPUUECKUM MeToIoM. OnpeiesieHne CoJepKaHus pabote
3arpsi3HAIOIINX COeAMHEHNUH B IPUPOJIHBIX BOJAaX (HUTPUTHI).

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

3amura naboparopHoii pabotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoit
paboter (KP), pacuerno-rpadudeckoro 3amanms (PI'3), mamucanue 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 paboThl — HE TPeTyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOIH padoThl
00y4aroIUXCcH M0 JUCUMUILIIMHE (MOTYJII0)

IlepeyeHb yueOHO-METOIMUECKOTO 00ECIeUeH s JUCIIUILIMHEI
Ne Bun CPC 110 BBITOJIHEHUIO CAMOCTOSITEIbHOM paboThI

1 2 3




1 |TloxroroBka k Tekymiemy|[Ipo6oor6op u mTPOOOMOATOTOBKA B XHWMHUYECKOM 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 OpPTraHu3alldd ayJIuTOPHON 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 yueOHOro |[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:
meroanyeckne 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
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npenocTaBisiorcs
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 2IIEKTPOHHOTO IOKYMEHTA.

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 cootBerctBum ¢ TpeboBanmsimu OI'OC BO peanuzanmsi KOMIIETEHTHOCHOTO MOAXOa
MpeayCMaTpUBaeT HUCIOJIH30BAaHUE B y4eOHOM TMPOIECCe aKTMBHBIX W MHTEPAKTUBHBIX (hopm
MPOBEICHUS 3aHATUM.

JlaGopaTopHble 3aHATHSA SBIAIOTCS TPATUIIMOHHBIMH TpPU OOYYEHMH B BY3aX |
CrocoOCTBYIOT (OPMHPOBAHHMIO Y CTYACHTOB 0a30BbIX 3HAHUW, OCHOBHBIX MBICIUTEIBHBIX
orepanuii, pa3BUTHIO JOTHKHU. JIJabopaTopHbIE 3aHATHS SBISIOTCS CAMOCTOSITEIILHBIMU U UMEIOT
po0JIEMHO-TIOUCKOBBIN  XapakTtep. JIJabopatopHyto paboTy, BBINOIHIEMYIO CTYJI€HTOM, MOKHO
cuMTaTh MpOOJIEMHON CHUTyallMed M €€ pelIeHHe T[O03BOJSeT pPeaJnu30BaTh TBOPUYECKYIO
JEeSTEIbHOCTh, Pa3BUTh KOMMYHHKATHBHYIO CIIOCOOHOCTHh KaXJIOTO CTYACHTA, HAyYUTh €r0
apryMEHTHPOBAaHHO BBIPAXKATh CBOM MBICIM B MPUCYTCTBUM JIPYTHUX, Pa3BUBAaTh HABBIKU
SKCTIEPUMEHTAIBHON PabOTHI.



I[HH HWHBAJIMJOB MW JiUI] C OrpaHUYCHHBIMH BO3MOXHOCTAIMU 3O0POBBA PCATIUIYIOTCA
HHANBHUAYAJIbHBIC O6pa30BaTeJ'IBHBIe TE€XHOJIOTHH, KOTOPBIC IIO3BOJIAIOT IIOJIHOCTBIO
HHIUBUAYAIU3UPOBATL COACPIKAHUC, MCTOABI WU TCMIIbL yqe6H0P”1 ACATCIIBHOCTH HWHBaJIWAA,
BHOCHUTBb BOBpPCMA HGO6XOIII/IMBIG KOPPCKIHUHU KaK B ACATCIIBHOCTb CTYACHTA-UHBAJIM[A4, TaAK U B
ACATCIIBHOCTD IIperIogaBaTClIA.

I[HSI Jul ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYHBT&HI/Iﬁ C UCIIOJIb30BaAHHEM SHCKTpOHHOﬁ IIOYTHI.

Cemectp | Bun 3ansatus Hcnonb3yemple HHTEPAKTUBHBIE Koiu-Bo
o0Opa3oBaTeNbHbIe TEXHOJIOTHUU
(JI, ITP, JIP) P 4acoB

4 JI Jlekuus ¢ 3jeMeHTaMHy I1e1arorndeckon 12
ABPUCTUKH

4 JIP becenpl, pa3bop cutyanuii, paboTa B MajibIx 12
rpymnmnax, npesenranus pedeparon
(pa3paboTok) B (hopmaTe MUHH-KOH(PEPEHIIHIA

Umoczo: 24

4. OueHo4YHbIe CpeAcTBA JIsl TeKYIero KOHTPOJIsl YCIIeBAeMOCTH M ITPOMEKYTOYHOM
aTTecTalMu.

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

4.2 ®oHJ OLIECHOYHBIX CPE/ICTB /ISl MPOBEJAeHUS ATTECTALNH.
Bomnpocs! k 3x3ameny:
1. TIlpeamer u 3a7auu UCCIEIOBAaHUNA XUMUU MIPUPOIHBIX BOJ
2. ®opMHpOBaHUE COJNIEBOI MacChl OKeaHa
3. ComneBoii 6aaHC: MPUXOTHAS U PACXOAHAS YACTH COJIEBOTO OajaHca
4. OCHOBHbBIE KOMIIOHEHTHI (PU3UKO-XUMHUYECKOI'O COCTaBa BOJ
5. Cnoco0bl K1accupuKau B
6. KauecTBeHHBIC XapaKTEPUCTUKU BOJ
7. T'maBHBIE KOMIIOHEHTHI U MIOCTOSTHCTBO COJIEBOTO COCTaBa BOJIbI OKEAHOB
8. ConeHoCTh U ee Olpe/eIIeHue
9. PacTtBOpeHHBIE r'a3bl, UX HCTOUHUKHI
10. PacTBOpHMOCTE Ta30B B BOJIC
11. JlunamuKa KUCIIOpOJia B IPUPOTHBIX BOAAX
12. JIluHamuKa IBYOKHCH YTIIEpO/ia B IPUPOIHBIX BOJAX
13. Jlunamuka a3ota, CEpOBOJOPO/A, YIIIEBOJAOPOIHBIX Ta30B
14. Opranuueckoe BeuecTBO
15. Banmanc opraHnyeckoro yriepoja B IpUPOAHBIX BOJAAX
16. buoxumudeckoe norpedienne kuciopoaa (bBIIK)




17. uccouunanus Boabl ¥ BenuunHa pH

18. OkucauTENHLHO-BOCCTAHOBUTENLHBIN INOTCHIKAJI BOJ

19. KapOonartHas cuctema 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. CnektpooToMeTprUIeCcKrue 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 TUAPOXUMHYECKIM MTOKA3aTEISIM.
32. OrueHka 1o ruaApOOHOJIOTHYECKUM TTOKA3aTEIISIM.

33.
34.
35.
36.

HcrouyHuku 3arpsA3HCHUA U I'PYIIILI 3arpsA3HAIOIIUX BEIICCTB
DKOIOTrHYeCKHe IMOCJICACTBUA 3arpA3HCHUA BO,I[HOI71 CpCabl
Cucrema MOHHUTOpHHTIA, €€ 3aJa4i U OpraHu3alusa
OCHOBHBIE MECTOAbI OYUCTKH BOJ

37. OxpaHa BOJ peK, 03€p, MOPEHl U OKEAaHOB OT 3arpsi3HECHUH.

Koa n CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIIETEHIIUH IJIAHUPYEMbIM
HauMMeHOBaHHeE pe3yjabTaTraM 00yYeHUs U KPUTEPUSIM UX OLleHUBAHUS
KOMIIeTeHIu i
Ounenka
HeynosnerBopure | Y nosierBopute Xopomio OTan4HO
JIBHO JIBHO
OIIK-3: OTBET OTBET IIOJHBIM, | OTBET IIOJHBIA M | OTBET  ITOJHEIM,
CnocobHOCTB oOHapyXHBaeT HO TIIpU ITOM | IPAaBWIbHBIA HAa | IPABUJIbHBIN,
HCIIONB30BaTh B | gesHaHue J0IMylICHa OCHOBE CaMOCTOATCIIbHBI
MpoheCcCHOHATD | ocHoBHOIO CYILIIECTBEHHAs I/I3y‘{eI:’IHBIX , Marepuan
HO conepars omuoOKa WJIM | TEOpUId, H3JI0KCH § B
eSTEIBHOCTH JaeHoro OTBET § MaTtepuan onpeneﬂeHEIOH
6a30BEIC 3HAHMS Henonm,mv, I/ISJ‘IO)KCH" § B | JIOTHYSCKOM
Marepuaia HECBSI3HBIM, HE | ONpeAeIEHHON MOCJIEI0BATEIbLH
MaTEMaTHKU U .
MPOSIBIISIFOTCSI JIOTHYECKOH OCTH
€CTCCTBCHHBIX
yMEHUs MOCJIEA0BATENBHO | IEMOHCTPUPYETC
HayK MIPUMEHSATH CTH, TP DOTOM | A
TEOPETUYECKHUE JIOITYCKAKOTCS MHOT'OCTOPOHHOC
3HAHUA MIpH | HECYIIIECTBEHHBIE | Th IMOAXO0H0B,
peleHnn OIINOKH B | MHOT'OACIIEKTHOC
MPaKTUYECKHUX OTBETax Ha | Tb  OOCYXICHUS
npolbieM TEOPETUUYECKHUE pOOJIeMBI,
BOIIPOCHI YMEHHE
apryMeHTUpOBaT
b COOCTBEHHYIO
TOUKY  3pEHUS,
HaXOOUTh IYTH
peLIeHus
IMO3HaBaTEIILHBIX
3ajad.




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

OTBET
OoOHapy>KUBaeT
HE3HAHHE
OCHOBHOT'O
COJIepIKaHUS
y4eOHOT0
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
MOCJIe0BaTEIbH
OCTH
JIEMOHCTPUPYETC
S
MHOTOCTOPOHHOC
Th ITOIX0JIOB,
MHOT'0aCIIEKTHOC
Tb OOCYXJCHUS
po0JieMsl,
yYMEHHE
apryMeHTUpOBaT
b COOCTBEHHYIO
TOYKY  3peHHS,
HAaXOJUTh IIyTH
pelIcHUs
MMO3HABATEIIbHBIX
3a7ad4.

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

— Npu HEoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBbBS IIPEAOCTABIIACTCA JOMOJHUTEIBHOE BpEMs Ul IOATOTOBKU OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETYPhl OLIEHUBAHUS PE3YJIbTATOB O0YyUEHHUsI UHBAJIUOB 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.

[Iporienypa 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 KOHTHHICHTA

oOydJaronuxcs.




5. IlepeyeHb OCHOBHOI M JOMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJISI OCBOEHMSI JUCUMILJIMHBI (MOIYJIs).
5.1 OcHoBHast 1uTEpaTypa:

1.Kpuctnan I'. Ananutudeckas xumus: B 2 T. T.1, 2/ mep. ¢ anri. A. B. IN'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. Dkoyiorust : y4eOHUK IS
cTyneHToB By30B / Hukomaiikun, Hukonait iBanosuu., H. E. Hukonaiikuna, O. I1.Menexosa ;. -
6-e u3a., ucnp. - M. : Jlpoda , 2008. - 622 c.

Jl11 ocBOGHHS AUCUMILTUHBI HHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
37I0POBbSI MMEIOTCA HM3JaHUsI B AJICKTPOHHOM BHUJEC B JJEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaxX
«/lanvy u «FOpatim»y.

5.2 JlonosiHUTEIbHAS JIUTEPATYpA:

1. O. A. Anexus. OcHoBbl ruapoxumud. JI.: 'naponut. 1970. - 443c.
2. AHanuTHueckas XuUMHUS U (U3UKO-XMMHUYECKHE METONbl aHalu3a: Y4eOHUK IS CTYICHTOB

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

3. OcHOBBI aHanmuTHYeckOil xumum. lIpakTHdyeckoe pPyKOBOJACTBO: ydeOHOe mocobue Juis
CTYACHTOB YH-TOB W BBICHILYyueOH.3aBefenuii/ moa pen HO.A.3omoroBa.-M.: BbIcmias HIKOJIa,
2001.

4. OreHka BO3JCUCTBUS Ha OKPYKAIOUIYIO Cpeny: yuyeOHoe MmocoOue sl CTYJEHTOB 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.KypHnan «9konorudeckuii BecTHUK Poccum»
2.KypHnan «9xonorus»

6. Ilepeyenp pecypcoB  HH(POPMAIMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«MHTEepHeT», HEOOXOAMMBIX /151 OCBOCHHS TUCHUILIUHBI (MOLYJIs).

OnektponHbd Katanor Hayuno#t 6udimnorexkn Kyol'Y (https://www.kubsu.ru/)
OBC UzparenscrBa «Jlanby» (http://e.lanbook.com/ )

7. Meroanueckue yKa3aHusi IJs O00yYalIIMXCH IO OCBOCHHIO JUCUMILIMHBI
(Mmomyais).

VYcenemHoe OCBOCHME JUCLMIUIMHBI TMPEANOJIaracT akTUBHOE, TBOPYECKOE YYacTHE
CTYJEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

O01mme pekoMeHIALUM

N3ydeHne AUCUMILTUHBI CIEAyeT HAYMHATH C MPopaboTKu pabodelt mporpaMmsbl, 0codoe
BHUMAaHHMeE, YA LEJSIM U 3a/1a4aM, CTPYKTYPE U COJIEPKAHUIO Kypca.

Pabora ¢ KOHCIIEKTOM JIeKIUi

[IpocMOTpUTE KOHCIEKT cpa3y MOCIE 3aHATUNA, OTMETHTE MATEPHAJ KOHCIEKTA JIEKLIHM,
KOTOpBIM BBI3BIBAET 3aTPYJHEHHS Uil NOHUMaHusA. [lomblTaliTech HAWTH OTBETHI  HA
3aTPYJHUTEIIBHBIE BOIPOCHI, UCIOJIb3Ysd PEKOMEHAYEMYIO JUTepaTypy. Ecin camocTosiTenbHO


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

HE yJaJIoch pa3odpaThcs B Marepuanie, chopMynupyiTe BOIIPOCk U 0OpAaTUTECh 3a MOMOIIBIO K
IPENoAaBaTeNI0 Ha KOHCYJIBTAUU M OJIMDKaHIIen JICKIHH.

PerynspHo oTBoAMTE BpeMs Ui MOBTOPEHUS MPOMIEHHOTO MaTepHala, MpOBEpsisi CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIHBIM BOIIPOCAM.

BoinosiHeHHne J1a00paTOPHBIX PadoT

Ha 3ansatum momyuure y mperojgaBaTensi rpaduK BBITOJHEHHUS JIAOOPAaTOPHBIX PadoOT.
O63aBenuTech BceM HEOOXOMMBIM METOJMUECKUM 00ECIICUEHUEM.

[Tepen mocemeHneM 1a0OPaTOPHM HM3YYUTE TEOPHIO BOIPOCA, MPEAIOIAraeéMoro K
UCCIICIOBAaHHUIO, O3HAKOMBTECH C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboOTe M MOATOTOBHTE
IPOTOKOJI IPOBEIEHUS paboThI, B KOTOPHIN 3aHECUTE:

— Ha3BaHHUE PabOTHI;

3aroTOBKHU Ta6JII/II_I JJId 3alIOJIHCHU A SKCIICPUMCHTAJIbHBIMU JaHHBIMUA Ha6JIIO[[eHI/H>'I;

YpaBHEHHUS XUMUYECKUX PEAaKIMM IpeBpalleHuid, KOTopble OYIyT OCYILECTBICHBI IPU
BBITIOJTHCHHH SKCIICPUMCHTA,

— pacueTHble (HOPMYIIBI.

OdopmiieHre 0TYETOB J0JIKHO MPOBOJUTHCS MOCIIE OKOHYAHUS paObOThI B JIAOOPATOPHUH.

I[JI?I IMOATOTOBKM K 3alIMUTC OTUYCTA CICAYCT MPOaHAIU3HUPOBATH SKCIICPHUMCHTAJIbHBLIC
PE3YyIbTAaThl, COIOCTABUTDb UX C U3BCCTHBIMU TCOPCTUUCCKHUMU ITOJIOKCHUAMHU HUJIN CIPABOYHBIMUA
JAHHBIMM, OOOOLIUTH PE3y/IbTaThl MCCIEJOBAHUN B BUJAE BBIBOAOB 10 paboTe, MOATOTOBHUTH
OTBCThHI Ha BOIIPOCHI, IPUBOJHUMBIC B MCTOANYCCKUX YKA3aHHAX K BBLIITOJHCHHIO .Ha60paTOpHI)IX
pabor.

B ocBoeHHMHU TUCHMIIIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

NunuBuayanbHble KOHCYJABTAllMU 10 TPEAMETY SIBISIOTCS BaXHBIM  (HaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUEHHs U YCTaHOBIIEHUIO BOCITUTATEIBHOTO KOHTAKTa
MCKAYNPECIOAaBaTCiicM U O6y‘~IaI-OHII/IMC$I HHBAJIMAOM HWJIM JHAOOM C OIpaHUYCHHBIMHU
BO3MO>KHOCTSIMH 3710POBBS.

8. llepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMBbIX NPH OCYIECTBICHHH
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUILIMHE (MOAYJII0).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH.

KoncynpTupoBanue u mpenBapuTenbHas MPOBEpPKa padOT IMOCPEACTBOM DIICKTPOHHOMN
MOYTHI.
Hcnonbs3oBanne 3M€KTPOHHBIX MPE3EHTALUNA [TPU TPOBEICHUN JIEKIIMOHHBIX 3aHSATUH.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOIO O0ecTIeYeHHUsI.
Microsoft Office Professional Plus

Microsoft Windows

8.3IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Troc» (http://www.consultant.ru)
2. DnektponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

8.3IlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. CrpaBouno-npaBoBas cucrema «Koncymnsrant [Tnroc» (http://www.consultant.ru)
2. DnextponHas oudsimoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/



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

9. MarepuajJbHO-TeXHHYeCKasi 0a3a, HeoOXoauMMasi JJsl  OCYIIEeCTBJICHHS
00pa3oBaTe/ILHOIO NMPOIecca MO JUCUUILIHHE (MOTYJII0)

MaTepHaHBHO'TeXHquCKOG obecrieuenue JUCIHHUITIINHBI

Ne Bug pabor
(MOmyJIs1) MU OCHAIIEHHOCTh
1. JlexumoHHbIe 3aHATUA | JIGKIMOHHAs ayguTOpHs, OCHAICHHAs IIPE3CHTAlMOHHON
TEXHHUKOH (IIPOEKTOP, IKpaH, KOMITbIOTEP/HOYTOYK)
2. JlabopaTopHbie Xumuyeckas nabopaTopus, YKOMIUIEKTOBaHHAs
3aHATHA CHEIMATU3UPOBAHHON Me0OeIbI0 M TEXHUYECKIMH CPEICTBAMU
oOyueHusi, mnpUOOpPBI I TPOBEACHHUS  JAOOPATOPHOTO
npaktukyma: crnekrpogoromerp LEKISS1207; pH-merp-
nonomep «Ikcnept-001»; Becw Texunueckue BJIKT-500g-M.
3. Texymuii  KOoHTpOINb, | AynuTopus GaKylbTeTa reoI0THH
MIPOMEXKYTOUHAS
aTTecTalus
4. CamocrosTenbHas Kabuner s paboThl, OCHAIIEHHBI KOMIIBIOTEPHOU TEXHUKOM
pabora C BO3MOXKHOCTBbIO TOJKIIOUeHUusT K cetu «MHTepHETY,

MPOrpaMMOi  AKPAaHHOTO YBEIWYCHHS U  OOCCIICUCHHBIN
JIOCTYIIOM B AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny yHuBepcurera (HTEpHETLEHTD).




