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Conepixanue

l. Lenu u 3aga4u JUCIUILIMHBI
1. Mecro auctuminnsl B crpykrype OITOIL.
I1. TpeGoBanus K pe3yibTaTaM OCBOCHUS JUCITUTIIMHBI

V. CopnepxaHue U CTPYKTYPaJUCLUILIMHBI

4. 1.Coneprkanue TUCUMIUIMHBL, CTPYKTYPUPOBAHHOE TI0 TEMaM, C yKa3aHHEM
BUJIOB Y4EOHBIX 3aHITUH U OTBEJCHHOI'O Ha HUX KOJUYECTBA aKaJeMUUYECKUX 4aCOB
4.2 .IIna" BHEAyJUTOPHOM CaMOCTOATENBHON paboThl 00YJaIOLINXCS 110
mucrumuinae4.3. Conepkanue yaeOHOTO MaTepuaia

4.3.2I1lepevenb CEeMUHAPCKUX, TPAKTUYECKUX 3aHATHIN JJaOOPaTOPHBIX paboT

4.3.2 IlepeueHb Te€M, BBIHOCUMBIX Ha CAaMOCTOATEIbHOE HU3YYEHME B paMKax
CaMOCTOSITENIbHON PabOThI CTYAECHTOB

4.4, Metonuyeckue yKa3aHusl 10 OpraHU3allMyi CaMOCTOSATENIbHON pabOoThI CTY/IEHTOB

4.5. [lpumepHas TeMaTHKa KypCOBBIX padOT (IPOEKTOB) (MIPH HATUYHHN)

V. Y4eOHO-MeToAMUecKoe W WH(OPMANMOHHOE OO0CCIeUeHUE AMCIHUILTUHBI (MOJIYJIs):a)
NePEYEHb JIUTEPATYPHI;
0) CIIMCOK aBTOPCKHUX METOJMYECKUX pa3padoTOK (yKa3aTh MPH HAIWYH);
1) 6a3bl JaHHBIX, TOUCKOBO-CIIPABOYHBIC ¥ HH(OPMAIIMOHHBIE CUCTEMBI

VI.MatepuaiibHO-TEXHUUECKOE 00eCICUeHHE JUCIUTUTAHBI (MOIYIIS)
6.1  YuebHO-maGopaTopHOE 000pYAOBaHKE
6.2  IIporpammHoOe obecriedeHne

6.3  TexHuYecKHe U 3JIEKTPOHHBIE CPEACTBA O0yUCHHUS

VIl.  OOpa3oBaTenbHble TEXHOJIOTUU
VIIl. OueHounsle MaTepHabl A TEKYILEr0 KOHTPOJISI U IPOMEKYTOUHON
aTTecTaluu

. Ilesu u 3a1a4M QM CUMILIAHBI.



Heab 1MCHMIUIMHBI - TO3HAKOMUTH CTYIEHTOB C TEOPETUYECKMMH OCHOBAMHUT€OXUMUU
MPUPOAHBIX BOJ, MPUPOJBI MPOILIECCOB (HOPMUPOBAHUS XUMUYECKOTO COCTABAIOA3EMHBIX BOJI B
pe3ylbTaTe pacTBOPEHMSI MUHEPAIOB, KPUCTALTU3ALUN COJIEN U3 PacTBOPOB,COPOLIMHM I HOHHOTO
oOMeHa, TPOIECCOB, MPOUCXOIAIINE TMPU YIaCTHH XEMOTPO(PHBIXOAKTEpUl, MHUTpaIUU
XUMHUYECKHUX 3JEMEHTOB B BOJHBIX CpeflaX, C ONHUCAHUEM MUTPALUOHHBIX(OPM 3JIEMEHTOB U
OCOOCHHOCTEH MX HAKOIUIEHHS B MPHUPOAHBIX BOJAAaX, IMOHATHUS OT€OXHMUYECKUX Oapbepax,
CYHIECTBYIOIUX KIACCU(PUKALIUN MOA3EMHBIX BOJ N0 XUMUYECKOMYCOCTaBY, OCHOB TTPHUKJIATHOM
TUJIPOTEOXUMUH.

3agauu—oCcBOEGHUE METOJOB aHaIU3a XMUMHUYECKOIO COCTaBa IMOA3EMHBIX BOJ, OLIEHKH
BIUSHUSAPA3NIMYHBIX PHUPOJHBIX TPOIECCOB Ha (QOPMHUPOBAHHUE XHUMHYECKOTO COCTaBa
MOJI3EMHBIX BOJ,pEIIeHUs] 0aTaHCOBBIX YpPaBHEHHUIH PACTBOPCHHS W OCAXKICHUS MUHEPATbHBIX
BEILIECTB HMPACTBOPEHHS Tra3oB, npuMeHeHus kinaccudukanmmu O.A. Anexkuna u B.A. CynunHa
JUISIOTIPEJICTICHUs] TEeHe3UcCa MPUPOJHBIX BOJl, YMEHHUS BBIACIATH THUIBI TEXHOTEHHOTO
3arpsA3HEHUSATIPUPOIHBIX BOJ, TUIBl MPOMBIIUICHHBIX W TEIUIOPHEPTeTUYECKUX BO,YMEHHUS
OTpEeAEIATh PAaliOHBI BO3MOXKHOTO COCPEIOTOYEHHSI MPOMBIIUICHHBIX HTEPMOIHEPreTHYEeCKUX
BOJ.

I1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VwuebOnas muctumumHa «'maporeoxumusi» b1.B.07 BxomuT B 00K «JIMCIUIUTHHBI
(MOIynH)», OTHOCSAUIMIICS KBapUaTUBHOM 4acTHy4eOHOTO IUIaHA MOATOTOBKH IO HAIPABICHUIO
04.03.01 Xumusa( npoduins «XuMus HeQTH U Ta3ay).

2.2. Jlns w3ydeHWs NaHHOW Y4eOHOW MMCIMILIMHBI HEOOXOTUMBI 3HAHUS, YMCHHS H
HaBbIKK, (opMHUpyeMble NPEAIIECTBYIONMMHI AucuuiIuHamu: «Heopranudeckas Xumus»,
«AHanuTHueckas Xumus», OU3NKO-XUMHUYECKHE METOJbl aHalu3a, MaremaTtudeckash Teopus
IKCIIEPUMEHTA.

2.3 IlepeyeHn mocienyOMUX y4eOHBIX TUCHUILINH, AJII KOTOPHIX HEOOXOIUMBI 3HAHUS,
YMEHUSI W HaBBIKH, (OpMUpYEMbIe AAHHOW Y4eOHOH TUCIUIUIMHOW: TMOJYy4YeHHbIE 3HAHMUS,
YMEHHUST ¥ HaBbIKM HEOOXOAMMBI MpH JalbHelmelpabore B cdepaxmpodeccnoHanbHOM
nesTeIbHOCTH, py BbimosiHennn BKP, npogomkennn o0yueHus B Maructparype.

ITII. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JNCHUIIJIMHBI

[Tporecc ocBoeHUS AUCHUIIMHBI HaMpaBlieH Ha GOPMHUPOBAHUE DTIEMEHTOB KOMITETEHITHIA
[IK-3, TIK-5, I1IK-6 B cootBercTBUU ¢ ®I'OC BO 1o HanpaBieHUIO MOATOTOBKU

04.03.01 Xumus, npopuib «XuMHs HEPTH U Tazay.

I1K-2 CnocoGeH rotoBuTh 00pasibl N Krk2.1Ciocoben npoBoanTs 0T00p npod
He(TEnpPOAYKTOB IS aHAIIM3a N IKk2 2r0TOBUT 00BEKTHI UCCIIETOBAHMUS

[IK-3 CnocoOeH BbIOMpATh TEXHUYECKUE
CpEICTBa M METO/IbI UCTIBITAHHUHN JUISt
pelleHHs IOCTABIICHHBIX 33124

N J1Knk3 2BeiOupaeT TeXHUUECKHE CPEACTBAa U METO/IBI
WCTIBITAaHUH (M3 HAOOpa UMEIOIIMXCS) [T PEIICHUS
IIOCTaBJICHHOHN 3a/1a4u

N Knks 2 AHaTU3UpyeT MONTyYSHHbIE PE3YNIbTATHI , JENaeT
BBIBOJIbI, COTIOCTABIISISL UX C JTUTEPATYPHBIMU




ITIK-5 CriocobeH ocymecTBIsAThL KOHTPOIb
KauecTBa He(DTU U MPOTYKTOB ee
repepadoTKH

[IK-6 Cnocoben o0OpabaThiBaTh PE3yiIbTATHI

OKCIICPUMCHTAJILHO
MOJIYYCHHBIX JAaHHBIX

1 ITPOU3BOJACTBCHHBIMU JaHHBIMU

N 1Kk 2O0pabaTbIBacT U MPEACTABIACT PE3YIbTATHI
71a00PaTOPHBIX UCTIBITAHUN U MOACUYET MOTPEITHOCTEH B
COOTBETCTBUH C JICUCTBYIOIIUMHU TEXHOJOTHISCKUMHU
pernamenTamMu. COCTaBIISIET OTYETHI O BHIMIOJTHCHHOM
pabore.

IlepevyeHb MIaHNPYeMBbIX Pe3ya1bTATOB 00y4eHHUSsI M0 JUCHUILINHE, COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIN i

Komnerenums NupnkxaTopsl KOMNIeTeHIM I PesynbTathl 00yyeHus
[1K-3 Cniocoben N 1Knk3 2Beioupaer TEXHHYECKHE  [3HATbH: TpeOOBaHMS TEXHUKH
BEIOMPATH CpPeICTBA M METOABl HWCHBITAHUHA (U3 0€30MacHOCTH pu pabote B
TEeXHUYECKUE HaGopa HMEIONMXCA) IS pelleHHs — |[XMMHYECKOi 1abopaTopuy U Ha BOJHBIX
00BEKTaX;  METOJAOB  XHMHYECKOTO

CpEeICTBA M METOABI |[IOCTABIICHHOM 3aa4u

WCIILITAHUI 11
peIeHus
[MOCTaBJICHHBIX 3aJ1a4

aHanm3a. MMers TpeacTaBieHHe 00
0COOEHHOCTAX OOBEKTOB aHAIN3A.
'YMeTh:IIOArOTaBINBAaTh 00BEKTHI
MCCIICIOBAHUS Il aHAIlU3a, MPOBOJIUTh
ODKCIICPUMCHTAIILHBIC UCCICAOBAHUA I10
BaJaHHOW MeToAMKe, paboTaTh Ha
ammaparype, MpUMEHIEMOH B
AHATTUTHICCKUX HCCIICIOBAHHUSX;
OCYIIECTBIATh COOp, 00pabOTKy, aHAIH3
U CHCTEMaTH3aIUI0
Hay4HO-UCCIIEI0BATEIbCKOM
nHbpOpMalMu 1O TeMe (3a/aHUI0);
OLICHUBATDH CTCIICHL 3arpA3HCHHA BOA.
Baiaiers:HaBbIKAaMU MPUMEHEHUS
TEOPETUICCKUX OCHOB MPH TPOBEIACHUU
AHATTUTUYECKUX peaxkuuii st
OTIpEJICIICHHST DIIEMEHTOB B Pa3iIHMYHBIX
00BEKTaX; COBPEMECHHBIMH METOJAMHU
HAYYHBIX THIPOJIOTHUCCKUX U3bICKAHUH,
MECTOAUKAMH TUAPOXUMHYECCKOTO
aHan3a u

TMOJICBBIX THAPOMETCOPOJIOTHUCCKUX
HaOIFOICHU.

IIK-5 Crnocoben NKnks13HaeT M MOXKET IPUMEHATHHA [3HATH:(PU3UKO-XUMHUYECKUE 3aKOHBI,

OCYILICCTBJIATH IMPAKTHUKC

KOHTPOJIb KaueCcTBa SKCIICPUMCHTAJILHBIC

HedTH 1 poxykTop | YCTAHOBICHMSA

ee iepepaboTKu

KaueCTBEHHOI'O u
KOJIMYECTBEHHOI'O COCTaBa
aHAJIM3UPYEMOTO BEIECTBA

N 1Krks 2 AHaTU3HPYET MOTyUYEHHBIC

COBPEMCHHBIC \yIipaBIIAIONINEC MOBEACHUEM DJICMCHTOB
METO/bI ATA B mpUPONHBIX — BOJAAX;  OCHOBHBIE
TEHETUYECKUE TUIIBI IPUPOIHBIX BOJ, UX
MaKpO-U MUKPOKOMIIOHEHTHBIN COCTaB,




pe3yIbTaThI

JaeT BBIBOJIBI,
C TUTEPaTyPHBIMH H
(BIMHU TAHHBIMU

OCHOBHBIC KOMIIOHCHTBI TIPUPOJHBIX

BOJ (MHHEpaIIEHBIC BEILIECTBA,
OpraHUYECKUEBEIIECTRA, rassl),
YCIIOBUS (dbopMHUpOBaHUS  THIIOB
MIPUPOTHBIX u TEXHOT€HHO-
3arpsA3HEHHBIX BOJI,YCJIOBHS
pactpocTpaHeHHS Pa3ITHMYHBIX

TCHETUYCCKHUX TUIIOB MOA3EMHBIX BOJ
YMerb:aHAIU3UPOBaTh  XUMHUYECKHI
COCTaB TIIOA3EMHBIX BOJ, BBIICIATH
pa3IMYHBIETEHETUYECKHE
(TUAPOXUMUYECKHE) TUTIBI TPUPOTHBIX
BOJl, OLIEHUBATh THUIPOXUMHUYECKUI
COCTaB TIIOJMBEMHBIX BOJ C IICIBIO
HCITOJIb30BAHUS TS Ppa3IUYHBIX
HanpaBJIECHUN
XO3SIMCTBEHHON 1A TEILHOCTH

I[IK-6  Cmocoben
00pabaTsiBaTh
pe3yIbTaThl
IKCTICPUMEHTAIIb
HO  TIOJNy4EeHHBIX
JaHHBIX

N/1Kmks,O0pabaThiBaeT M MPEICTABISICT
pe3ybTaThl TAOOPATOPHBIX UCTIBITAHUN U
MOJICYET MOTPEIIHOCTEH B COOTBETCTBHH C

JEHUCTBYIOLIUMU
periaMeHTaMu.

TEXHOJIOTUYECKAMU
CocTaBisieT OTYETHI O

BBITIOJTHEHHOH paboTe.

3HATB:OCHOBHBIE  JIOCTOMHCTBA U
HEJOCTaTKM  PAa3JIM4YHBIX  METOAOB
HCCIICIOBaHUSI CBOMCTB BEIIECTB U
MaTepHaioB

YMeTh:IpOBOANUTE MPOCTHIE ONEPALU
(xmaccuukanus BEIIECTB,
COCTaBJICHHE bopmy, cxXeMm
IIPOLIECCOB, IIEpBUYHBIN aHau3
Pe3yIbTaTOB U T.II.) C yY4ETOM OOIIHX
3aKOHOMEPHOCTEH, (HhOpMyIUPyEMBIX B

pamKax
AHAJIMTUYECKON XUMUU

Bnaners:  cmocobeH — cOCTaBIATH
MIPOTPaMMBI THIPOXUMHYECKUX
HCCIICIOBAHUHA B  COOTBETCTBHUHM C
MOCTaBJICHHBIMU HAYYHBIMU u
MPAKTHYECKUMHU 3aJlayaMH,
CIOCOOHOCTBIO MIPUMEHSTD
COBpPEMEHHBIE METOABl  00pabOTKH
pe3yJIbTaToB nabopaTopHBIX u

TIOJICBBIXUCCIIECIOBAHUM, B TOM YHCJE,
C BBISIBJICHUEM

COOTBETCTBYIOIIUX 3aKOHOMEPHOCTEH,
MIOCTPOEHUEM  CHEIMATU3UPOBAHHBIX
KapT u OHGHKOﬁ PEruoHAJIbHBIX
3aKOHOMEPHOCTEUM3MEHUUBOCTHU
TUAPOXUMHYECKUX YCIOBUH.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI
O0beM IUCHUIUTUHBI COCTABISET 3 3. €., 1084acoB, B TOM uucie 83 yaca KOHTAKTHOW paloThl, 54 yaca mpakTudeckoil moaroroBku. dopma
IPOMEXXYTOUYHOH aTTECTAlMH: 3a4eT C OIIEHKOM.

4.1 Couepmaﬂne AUCHUIIJIMHDBI, CTPYKTYPUPOBAHHO€ 10 TéEMaM, ¢ YKasaHUEM BUAOB y‘leﬁHbIX 3aHSATHH M 0OTBEJEHHOI0 HA HHUX KOJHYEeCTBA
AKAACEMHUYIECCKHUX YaCcoB

n/n

Pazgen nucIuIInHBL/ TEMBI

Cemectp

Buer yueOHOM paOOTHI, BKIIIOYAs CAMOCTOSTEIBHYIO paboTy
o0yJaromuxcs U TPYJOeMKOCTh(B Jacax)

KonrtakTHas paboTa mpemnogaBaTess ¢ 00yJaroIuMICS

Jlexkuun

JlabopaTopHbIe 3aHATHSA

Bcero
4acoB

U3 nux
MpaKkTh4YecKas
MOATOTOBKA

Koncynpranu
U

KCP

CamocrosrenpHas

pabota

DopMBbI TEKYLIETO
KOHTPOJIS
YCIIEBAEMOCTH;
®opma
IIPOMEXKYTOUHOMI
aTTecTalluu

Bsenenue.

T'uaporeoxuMust: onpeneieHue, eib, MpeaMeT, 00bEKT, 3a1a4H.
IIpobnema oxpyxatomieit cpeabl.3Hauenus pH u Ehmpupomasix
BOJI, TUAPOJIU3 COJIEH. DIEeMEHThI OKUCIUTENN HBOCCTAHOBUTEIN

Honno-coieBoit KOMIIJICKC nopoaA:MHUHEpaAJbI, PACCCSAHHBIC
3HeMeHTLI,a}ICOp6I/Ip0BaHHHe HMOHBI

Kontponsnas pabora

CpoiicTBa BOIBI W WX B3HAYAMOCTH s (PYHKIHOHHUPOBAHHS
HA3€MHBIX ¥ BOJHBIX AKOCHCTEM. XHUMHUYECKUHCOCTABIPUPOTHBIX
Boau (akTopbiero (GopMmupoBanus. MuHepanuszanusi, Makpo- H
MUKPOKOMIIOHEHTHI.

PacTBOpUMOCTBLOCHOBHBIX NOpPOXA. MUHEpaNbHBI COCTaBBOABL.
XVUMUYEeCKHe TMOKa3aTeNn KadecTBa BOJBI (aKTHBHAsI PEaAKITUS
BOJIBI, )K€CTKOCTh, okucisiemocth, XIIK, BIIK, menodnocts).
Munepanu3zanusi.

24

24

OcHOBHbIE BOJIOPACTBOPEHHBIE rasbl:

IPOUCXOKICHUE U PACIIPOCTPaHEHHE.

BopopactBopeHHbIe OpraHMYECKUEBELIECTBA: COCTAB,
coJlepKaHne, KOJMYECTBEHHOE BRIpaskeHHe(OKucIsieMocTs, Copr.).




5 [ponecchl popMUpOBaHKS XUMUAYECKOTO COCTaBa MOJ3EMHBIXBOJI: 1 5 5 5
PACTBOPEHUE U BBINICTAUYNBAHIEC, KPUCTAIIH3AIINS.
6 [poneccer HopMUPOBAaHUAXUMHAYIECKOTO COCTaBa TTOA3EMHBIXBOI: 6 1 ) ’ )
KOMILIEKCO0Opa30BaHue,cOpOIH M HOHHBIH 00MEH
7 3aKOHOMEPHOCTH MUTPAllMd ~ HWHAKOIUICHHUS  DJIEMEHTOB B 6 2 4 4 3
Bunpl yueOHOM pabOTHI, BKIIFOYAsl CAMOCTOATEIEHYO PaboTy ®DopMBI TEKYIIETO
No % o0yJaromuxcs 1 TPYJOeMKOCTh(B Jacax) KOHTPOJIA
W Pazgen mUCIUTUTMHBL/ TEMBI % ol - YCIICBACMOCTH;
O =S E 5 L(% ®opma
KonrakTHas pa6oTa mpernojapatens ¢ odydaromumuca O| 5 O =
[013¢MHBIXBOAaX. MUrpanuoHHsie (GopMbIdIIeMeHTOB. [IoHsATHE MPOMEKYTOYHON
OTCOXUMHYECKITX
Oaprepax.KiaccnpukanusareoOXuMHIecKHX0apbepoB.
[ MIPOXUMHYCCKUEC THUIIB]
3 BOIMH(DUIIBTPAIIMOHHOATMOC(HEPHOTOTeHEe3HCa, 6 1 2 2 2 KontponsHas pabora
0COOCHHOCTH(DOPMHUPOBAHUSL.
[IpencraBneHue
9 pe3ynbTaToBXUMHUUecknxanann3oB.Kiaccudukanmum 6 1 4 4 2
[TOI3EMHBIX BOJI IOXIMHYECKOMY COCTaBY.
10 JInHaMuKa ¥ peKUM TTOI3eMHBIX BOJ B BOJIOHOCHOM OacceiHe. 6 1 4 4 1
11 Y croBust SaJ'Iel"EiHI/Iﬂ BOJI B HEJIpax HE(TIHBIX U Ta30BBIX 6 2 3 3 1
MECTOPOXKICHUH.
12 XapakrepucTika  He(TEra30BOJOHOCHBIX  OacceliHOB.  IIoucCK 6 1 2 5
[T0{3MHBIX BOJI: KDUTEPHUH U TPU3HAKH.
13 (OCHOBBI SKOJIOTUIECKOUTHUIPOTCOXUMHUHIH. 2 3 3 2
Hroro yacos 6 18 54 21 8

*B paboueii mporpaMme Mo TUCIUIUIMHE ITPY BBHITIOIHEHUN J1a00paTOPHBIX paboT NpesycMOTpeHA MPAKTHYECKAs MOAT0TOBKAB BH/E BHIIOIHEHHS OTACIBHBIX BUIOB
paborT, cBsA3aHHBIX ¢ Oynymiei MpodecCHOHaNbHON e TEeNbHOCTHIO.

KonTakTHast pa60Ta IIpyu IPOBCACHUN y‘Ie6HLIX 3aHATHH I10 JUCHHUIINIMHC BKJIIFOYACT B ceOs: 3aHATHS JICKIIMOHHOTI'O THUIIA, na6opaTopHLIe pa60T51, KOJIJIOKBUYMBI,
HHAMBUIYaIbHYIO paboTy 00ydaromuxcs ¢ MpernoiaBaTesieM.




4.2 Il;1an BHeayIMTOPHOM CAMOCTOATEJIbHOM PAa00THI 00Y4AKOIIMXCS 110 JMCHUILIHHE

CamocTosTeapHas pa60Ta 06yqalom1/1xca

Y‘Ie6HO-MeTOILI/I'-ICCKOC

Onenovynoe
Cemectp |Ha3panue pasziena, TeMbI 3aTpaThl BpeMeHn H 06ecnequvHe
Bun camocrositenbHON paOOTHI 3anaHue (uac.) CPEICTBO CaMOCTOSITETTLHOM padoThI
Jac.
XHUMHUYECKUH cocTaB
OdopmnenneoTuera mo JIP.
MIPUPOIHBIX BOJ U (PAKTOPHI Hanucanue
6 OcymecTBiieHHE HEOOXOTUMBIX 7
ero opMHUpPOBAHMUSL. oT4eTOB 1o JIP
pacdeToB
[Toaroroska otyera no JIP. Hanucanue
6 PacTBOpeHHBIE ra3sl. OcyecTBiieHrEe HEOOXOJUMBIX OTYETOB I10 3
PACYETOB. JIP CobecenoBanre | Meromuieckne yKa3zaHUs
10 TEME UI'Y «Xumust IpupoHBIX
IToaroroska ortuera no JIP. Harnucanue nabOPaTOPHOM | BOJ ¥ IIPOMBILIIICHHBIX
6 MakpOKOMITOHEHTHI OcymiecTBieHHEe HEOOXOTUMBIX OTYETOB MO 3 paboTHI CTOKOB
pacueTos. JIP ITposepka
OTYETOB.
buoreHHsie 31€MEHTHI, [Toxaroroeka otyeta o JIP. Hanucanue
6 MHMKPOKOMITIOHEHTHI, OcymeCTBneHHe HEOOXOUMBIX OT4YETOB IO 4
OpraHHYeCcKOoe pacueTos. JIP
Onpenenenne o P
onroroBka ordera mo JIP.
HEPTENPOAYKTOB B A Hanwcanme
6 OcymecTBiieHUE HEOOXOTUMBIX OTYETOB 1O 2
CTOYHBIX BOJaX M BOIHBIX
pacueros. JIP
o0BeKTax




" b o Iloxroroska oruera mo JIP. Hanwucanue
eHTU(UKAIIS HEPTIHBIX
8 N H Ocy1miecTBiieHUE HEOOXOTUMBIX OTYETOB IO 2
3arpsI3HEHUH JIP

pacderos.
OO0mmas TpyI0eMKOCTh 21

Bromket BpeMeHH caMOCTOSITENBHOM PadOTHI, MPELyCMOTPEHHBIN YUeOHBIM TIAHOM JAJIsl JAaHHOW AMCHUILTHHEL (21 yac)




1.BBenenue

l'unporeoxumusikak Hayka, ee MpeaMET, 3aJJa4M U CBS3b C IPYrUMHU Haykamu. Poib Xxumuueckux
WCCJICIOBAaHUI TTPUPOJIHON BOJIBI HA COBPEMEHHOM JTalle pa3BUTHs OOIIECTBA, aHAIHM3 MPUPOIHBIX
BOJ U TPOMBIIUICHHBIX CTOKOB B He(TerazonoObruu, HIeHTU(UKALNS HEPTSIHBIX 3arpsi3HEHUil.
Uctopust pa3Butusi rujgporeoxumun. OCHOBHBIE METOJIbI HCCIEAOBaHUS; PEKUMHbIE HAOIIOICHMUS,
XUMHUYECKUIA aHalu3 Tpo0 TPUPOTHBIXBOJA M PACCOJIOB, JTa0OpPaTOpHOE M MAaTeMAaTUYECKOE
MozenupoBanue.  MoHHoe — paBHOBecue  BOJbI M BOJOpPOAHBIM  mokazatenb  (pH)
OxkuciuTenbHOBOCCTaHOBUTENBHBIN TToTeHIan Boabl (OBIT —Eh). Bzaumocss3e pH u Eh.OcHoBHBIC
KOMITOHEHTBl XMMHYECKOTO COCTaBa IOJ3EMHBIX BOJI! MHUHEpaJIbHBIE BEIIECTBA,0pPTraHUYECKUE
BELIECTBA, ra3bl.

2.MoHHO-CcoJIeBOH KOMILIEKC nopoza: MHHEPAJIbI, paccesiHHbIE 3JIeMEHTBbI,
acopOMpPoOBaAHHbIE HOHBI
[Ipoucxoxaenue pPacTBOPEHHBIX BEIIECTB B MOJ3EMHBIX  BOJIAX,MOHHO-

COJIEBOM KOMILJIEKC ITOPO/I.

3. CpoiicTBa BOABI M HMX 3HAYMMOCTHb JJsl (PYHKIHOHMPOBAHMS HAa3€MHBIX M BOJHBIX
IKOCHUCTeM. XHMMHYECKHI C€OCTaB MNPHPOAHBIX BoA M (akTopbl ero GopMuUpoBaHMs.
Munepanu3auus, MaKpo- U MHKPOKOMIIOHEHTbI. PacTBOPHMOCTL OCHOBHBIX HOPOJ.
MusepajbHBIii COCTaB BOABbI. XHMHYECKHE MOKA3aTeJH Ka4ecTBa BOJAbl (AKTHMBHAs peakuus
BO/IbI, )K€CTKOCTb, OKHcJIAeMoCcTh, XIIK, BIIK, me/sounocrs). Munepaausanus.

MeTtoabpl XMMHUYECKOIO aHajiu3a M[PUPOAHBIX BOJA: XHMHYECKHUE, DIIEKTPOXUMHUYECKHUE,
(oToXuMHIUECKHE.

CriocoObl BBIpaXEHUS MUHEpalM3allud M HOHHOrO cocTaBa. KomW4ecTBEHHOE BBIPAKEHUE
aHallM3a: BECOBOE, DJKBUBAJCHTHOE, IMPOLEHT - SKBUBajeHTHoe. Ilepexox oT onHOM (HopMbI
BBIp@XKCHUS K Jipyroi. [IpoBepka pe3yabTaToB XUMHUECKOTO aHAIU3a B TPOOe BOMBI. \

AHHMOHHO- M KaTMOHHOT'€HHBbIE HCTOYHUKHA MHUHEPAIbHBIX BEIIECTB. MAaKpOKOMIIOHEHTHl —
[JIABHbIE MUHEPAJIbHbIE KOMIIOHEHTHI IPUPOIHBIX BOJ.

HcrouHukHM NOCTYIUIEHUS M XapakTep IepeHoca. Slapa KOHJIEeHcauuu. XUMHUYECKHM COCTaB
TBEPJBIX U KUAKUX 0CaKOB. COJIM MOPCKOTO IPOUCXOKICHUSI B MATEPUKOBOM CTOKE.

VYcnoust  GopMUpOBaHHMST W XMMHYECKAs XapaKTEPUCTHKA PEYHBIX BOJ. 30HAIBHOCTH
XUMHYECKOTO cocTaBa. M3MeHeHue Mo JIMHE PEKHM U IMONEPEYHOMY CEYEHHUIO pycia. XUMHYECKUN
PEXUM peK U (PaKTOpBl, €ro omnpeaesstomue. 3aBUCUMOCTh XMMHUYECKOTO COCTaBa BOJ OT pacxoja
BO/Ib, €€ THUIIbI.

Ocobennoctu popMUPOBAHUS XUMUUYECKOTO COCTaBa MOJ3EMHBIX BOJ pa3HOro Tumna. CKopocTh
MUTpallMM BEIIECTB, CBSI3b C TIOBEPXHOCTHBIMH BojAaMH. Boxabl cnenm@uyeckoro cocrasa:
MUHEpaJIbHbIe, HE(QTSAHbIE, TEpMalbHbIE, APTE3UAHCKUE U TPELIMHHBIE BOJBI; BOJABI CBS3AHHBIE C
MECTOPOKIECHUEM TIOJIE3HBIX UCKOITAEMBIX.

MuHepanusanus, Makpo- ¥ MUKPOKOMIIOHEHTHBIN COCTaB MOA3EMHBIX BOJX. DOpMBI BBIpaKEHUS
XUMHYECKOTO COCTaBa MOA3EMHBIX BOJ. ['a30BBI COCTAaB MOA3EMHBIX BOJ: IIPOUCXOXKJIECHNE Ia30B U
3aKOHOMEPHOCTH UX pacTBOpeHMs. OpraHmdeckass KOMIIOHEHTA IOJ3EMHBIX BOJA: COCTaB U BHJbI
PacTBOPEHHOI'0 OPTaHUYECKOI0 BEIIECTBA.

4. OcHOBHbIE BOJOPACTBOPEHHbIEe Tra3bl: MPOMCXOXKIEHHEe M pacnpocTpaHeHue.
BoaxopacrBopeHHbICOPpraHNYeCKUEeBeIeCTBA: €OCTaB, coJep:KaHue, KOJIMYEeCTBEHHOE
BbIpa:KeHHe(OKHCJIAeMOoCTh, Copr.).

PacnipocTpaHeHHOCTh XMMHUYECKMX 3JEMEHTOB B 3€MHOM KOpe. PacTBOpeHHBIE, B3BEIICHHBIE U
KOJUIOWJIHBIE KOMIIOHEHThl TMPHUPOJHBIX BOJ MHHEPAIBHOrO, Ta30BOr0O M OpPraHUYECKOTO
IIPOUCXOXKICHHUSL.

OCHOBHBIE NPUPOJHBIE COJM M UX PAaCTBOPUMOCTb. MHHEpanu3anusi BOJAbl U TJIABHBIE HOHBI.
[TpoucxoxxaeHne XJIOPUAHBIX, CYIb(ATHBIX, KapOOHATHBIX M CHUJIMKATHBIX MPUPOIHBIX BOJ.
PaBHOBecne XUMHUECKOro cocTaBa BoAbl U atmocepbl. CocTaB pacTBOPEHHBIX Ta30B M UX
MIPOUCXO0XKACHHE. AJITIOXTOHHBIE U aBTOXTOHHBIE Ta3bl.



buorennsie BemectBa (bB) u smementhl. Kiaccudukanmss w ¢usmonornyeckas poyib B
nporeccax KU3HeAeATeNbHOCTH OMOTeHHBIX JIEMEHTOB.

Oprannueckoe BemectBo(OB) B mpupoAHBIX BOJAaX M MX OCHOBHBbIE THUIBI. CIIOKHOCTH HX
M3yYeHHUs] M CHCTEMa KOCBEHHBIX XapakTepucTuk: Ouxpomarnas (bO) m mepmanranarnas (I10)
OKHUCJIIEMOCTH, XUMHueckoe norpedaenue kucnopoaa (XIIK), nuBeTHocTs, 3anax, IpUBKYCHI.

5. Ilpoueccsl (GopMHPOBAHHA XHMHMYECKOI0 COCTABa IMOA3EMHBIXBOJA: PaCcTBOpPeHHE M
BbllleJIaYNBaHue, Kpucramausauus.lipouneccbl (GopMHpPOBaHHST XHMHMYECKOI0 COCTaBa
NMO/A3eMHBIXBO/I: KOMILIEKCO00pa3oBaHue, cCOPOLMS U MOHHBII 00MeH

PactBopenne. KOHrpy»HTHO€ W MHKOHIPYPHTHOE  pactBopeHue. M3menenne  pH
MPUPOJHBIXPACTBOPOB,  BCIEJACTBUE  THAPOIM3a  pacTBOpeHHbIX  coeauHeHud.  CocraB
pacTBOpOB,0Opa3yIOUXCS IMPU  PACTBOPEHHUHM OCHOBHBIX MMOpOA  (CHJIMKAThl, KapOOHATBhI,
Cynb(GaThLXJIOPUIBI) U MOpOoA0oOpa3yroImux MHUHEpanoB. lIporecchl pacTBOpeHUS C ydacTHEM
PEaKIMHKOMILUIEKCOOOpa30BaHUs u OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii.
N3MeHEeHneXuMUYECKOro  CcOCTaBa  pacTBOPOB  BCIEACTBUME  IpoOLEcCa  KPUCTAJUIM3ALHUU.
[IporniecchiiciapuTEeILHOTO U MEP3JIOTHOTO KOHIIEHTPUPOBAHUS, IMOCIIEI0BATEIHLHOCTh OCAKICHUS
COJICH,ITPU TIPUPOJHOM KOHIIEHTPUPOBAHUU PacTBOPOB. KpucTtamnmuzamusi BCICACTBHE HU3MEHEHHS
Eh- pH u P-T ycnosuit. CopOiis ¥ HOHHBIE OOMEH B pEajbHBIX T'HIPOTCOXUMHUYCCKHX
cuctemax.lIpupoansie  COpOEHTBI:  TJIMHUCTBIE  MHUHEpAJbl,  KOJUIOMABI  TUIPOOKHCIIOB,
OpraHUYECKOEBEIIECTBO TOPOJ, OPraHOT€HHbIE TOpoAbl (Topd), LEONUTH. buUOXUMUYECKHE
MIPOLIECCHI: BUIBIXEMOTPOPHBIX MHUKPOOPTAaHHU3MOB, 3aKOHOMEPHOCTH MPOTEKAHUS OMOXMMHUYECKUX
peaKIuil,orpaHUYUTEIbHBIE YCTIOBUSI.

7. 3aKOHOMEPHOCTH MHUIPAIMM WHAKOIUIEHUSI 3JIEMEHTOB B IMOJA3eMHBIXBOJAX.
Murpanuonnsbie ¢gopmbidiieMeHTOB. [lonsiTue oreoxummnuyecknxoapoepax.Kaaccupurxanus
reOXMMHYEeCKHX 0apbepoB.
3aKOHOMEPHOCTH MUTPALUH 3JIEMEHTOB B BOJHOM cpene. ['eoxumuueckue

Oapbepbl:KiaccupuKanus, MIPUPOHBIE u TEXHOT€HHbIE Oapbepsl. OcobenHoctu
MUTPAITTUMAKPOKOMITOHEHTOB: KOHCEPBATUBHBIE M HEKOHCEPBATHBHBIC JJIEMEHTHI, MUTPAIIMOHHBIC
(hOpMBI PJIEMEHTOB, MUTPAIIMOHHBIE KPUBBIC

8. T'mapoxmMHuYecKue THUNBI BOAMHPUILTPALHOHHO-aTMOC(EPHOro TreHe3uca,
0Cc00eHHOCTH(OPMHUPOBAHUS.

I'mapoxuMuveckre THIBI BOIUHQPIIBTPAMOHHO-aTMOC(HEPHOTO TEHE3HCca: PaclpoCTpaHEHHE,
F€OXUMHUUYECKHUE MPU3HAKU,0CO0CHHOCTH (DOPMHUPOBAHHSL.

9. Ilpeacrasiienune Pe3yIbTaTOBXUMHYECKUX aHAJU30B. Kaaccupuxanun

M0/J3eMHBIX BOJ IOXMMHYECKOMY COCTaBY.

Knaccnuukanuu nmpupomHbsIX BOJ 110 MHHEPATU3AIMH, IO Mpeo0iIa aloMMKOMIIOHEHTaM, T10
COOTHOILIEHUSIM KOMIIOHEHTOB, MO creuupuyeckuM KommnoHeHTaM. CrnocoObl TIpaduueckoro
M300pakeHUs] XMMHUYECKOI0 COCTaBa MPUPOAHBIX BoA. KitaccuduuupoBaHHe MOI3€MHBIX BOJA IO
B.A. Cynuny u A.B. Anexuny.

®dusnko -reorpaduueckue (HakToOphl: KIMMAT, peiabed, CTOK, MOYBEHHBIH M PACTUTEIbHBIN
nokpoB. IllupoTHast 1 BepTUKaIbHAS 30HAILHOCTH MUHEPATU3AIMH U MOHHOTO COCTaBa BOJ CYIIIH.
BnusiHEe TEONOTHMYECKUX M THIPOTEOJIOTHYECKUX yCinoBUi. OCHOBHBIE pa3iHyusl B YCIOBHSX
(bopMHpOBaHUS XUMHUYECKOTO COCTaBa BOJ aTMOC(EPHBIX OCAJIKOB, PEK, CTOYHBIX M OECCTOYHBIX
03€p, BOJOXPAHIIUII U MOA3EMHBIX 03€p.

10. /ImHamMuKka ¥ pe:KUM MOA3eMHBIX BO/I B BOJOHOCHOM 0acceiiHe.

Baxmuelimue Buibl JBWXKEHHUS MNOA3EMHBIX BOJ M PaccoOB. DIEMEHTHl (DUIBTPALIMOHHOTO
notoka. OcOOEHHOCTH JBMKEHUSI MUHEPAJIM30BaHHBIX BOJ M PACCOJIOB.

11. VYcaoBus 3aj1eranus BoJ B HeApax He(PTAHBIX U ra30BbIX MECTOPOKICHHU .



Ponws momzemHbIX Boa B (hOPMUPOBAHUM M COXpaHEHUM 3alieked HedTH W raza. Poias Bombl B
paspymieHuH  He(PTAHBIX W  Ta3oBbIX 3anexked. [IpombicioBas — KiaccupuKamus — BOI.
I'uaporeonorndeckue HaOIIOICHHS ITPH Pa3pabOTKE MECTOPOXKACHUI He(TH U ra3a.

HedTenponykTsl B IpUpOJHBIX BOAAX U JOHHBIX OTIOXKEHUAX
12. Xapakrepucruka He)Tera3oBoJ0HOCHBIX 0acceiiHOB

HedrerazoBogonocusie Oaccerinbl I, II, III Tumos. Ilowck moa3eMHBIX BOA: KPUTEPHUH U
IIPU3HAKU.

13. OcHOBBI IK0JIOrHYEeCKOUTHAPOre0XUMHUHH.

HopMupyemble MHMKpPOKOMIIOHEHTBHI IOA3EMHBIX BOJ, IOHATHE O IMPEAEIbHO JIOIYCTHUMBIX
koHueHTpauusax (ITAK). Ilpupoansie yciaoBUsl HAKOIUIEHNS HOPMUPYEMBIX KOMIIOHEHTOB B ITPECHBIX
BOZAX. XapaKTEPHBIC JIEMEHTHl TEXHOTE€HHO 3arpsA3HEHHBIX BOA. OCHOBHBIE BHIBI TEXHOI'€HHOI'O
3arpsi3HeHus. [IpoMbllIEHHBIE, CTOYHBIE U TEPMO3HEPIETUYECKUE BOJIBI.

KoHnTponbs 3arps3HeHuss BOJHBIX OOBEKTOB M OXpaHa BOJA OT 3arps3HeHuid.  BuwusHue
3arpsI3HEHUN Ha XMMUYECKHH cocTas Bobl. IIponeccsl camoouninenus

4.3 Conepxxanue y4eOHOro MaTepuasa

4.3.1 Ilepedyennb JadopaTOPHBIX padoT

Ne Ne pazzmena v TeMbl JUCLIUILIMHBI HaunmenoBanue TpynoeMKoCTb Onenounsle ([@opMHUpYyEMBIEH

/1] nabopaTopHbIX paboT ("acer) cpencTaa

BCCT'O HpaKTI/I‘IeCKaﬂ
MaCOB| IIOAT'OTOBKa

-IIAA

1 | Xumudgeckuii  cocTaB IPUPOIHBIX 1. Onpenenenue nonos Ca?* | 1 1 IPacueTsl II TIK-3,
BOJ 1 (aKTOpEI ero (bopmyam, K5
dbopmupoBanus. 2. Onpenenenue noHoB Mg?*| 1 1 yCTHBIH =
ipa3bop, K-6
Kraccudukanms npupoaHbIx BOJ, u| 3. Onpenenenne noHoB Na‘u| 2 2 BarojHeHHe
00BEKTOB He(bTeI‘aSOHpOMI)ICHOBI)IX K* [TUIPOXUMUYEC]
0bBekToB 4. Onpenenenue 4 |4 KX
Cyﬂb(baTI/IOHa IPOTOKOJIOB.
5. Ompenernenne OHOreHHBIX| 8 8 OTuer
snemenToB: P, NO2', NOg',
NHa-
6. Omnpenenecx| 4 4
MuKpokomiioHeHToB Fe, Si
7. Onpenenenue Mapranma | 2 2
8. Onenka moONy4YeH-HBIX | 4 4 TIK-3,ITK
pe3yJIbTaToB "
[IK-6
orpeiesIeHusI KJiacca
AQHATM3UPYEMBIX BOJI
2 | I'azoBbIit COCTaB MPUPOIHBIX 1. Omnpenenen| 4 4 Otuer IK-3,I1K
BOJ 1 00BEKTOB PacTBOPEHHOTO KUCIIOPOAA K6




He(Tera3onpoMbICIOBEIX 00BEKTOB 2. Omnpenenex
pactBopentoro CO;
XUMHUYECKHAE IOKA3aTelIM KadecTBa BOABI |l. OmnpenerneHue obm| 12 | 12 oTYeT ITK-3,IIK
(JKEeCTKOCTb, JKECTKOCTH
3 I1K-6
OKHCIISIEMOCTB, IIEJIOYHOCTB).
MuHepanu3zanusl. 2. Ormpenenex OTYeT
OKHCIISIEMOCTH
3. OnpeneneHne OTYET
IIEJIOYHOCTH
4 | 3aKOHOMEPHOCTU MUIPAIIH Wzyuenue murpanus| 4 4
MHAKOTUICHUSI DJIEMCHTOB B
HMHAKOIUICHUS MO/I3¢MHBIXBOJAX
3JIEMEHTOB B MOI3EMHBIXBOJAX.
MurpaioHHbIe (OPMBIZIIEMEHTOB.
ITonsTue
oreoxummdeckuxoaprepax. Kiaccudukanus
FCOXUMHUYCCKUX OaphepoB.
5 | I'mapoxumMHu4YeCcKUe TUIBI Onpenenenue 4 4 OTYET
BOJIUH(UIBTPAIIMOHHOATMOCHEPHOTO (DUITBTPaIHOHHBIX
reHe3nca, 0COOCHHOCTU(HOPMHUPOBAHUS. mapaMeTpoB
TUIPOJIMHAMUYECKON CETKE
6 | Hedrenponykrslr B mpupomHsix Bogax u | Ompernesnenue 2 2 OTYeT IK-3,
IMOHHBIX OTI0KEHUSIX He()TeNPOIYKTOB B BOIHBIX
00BEKTaX TIK-5,
He(TerazonpoMBICIIOBOI K-6
POMBIIUICHHOCTH
MPOMBIIUICHHBIX CTOKOB
4.3.2 Hepeqeﬂb TEM (BOl'lpOCOB), BbIHOCMMbBIX HaA CAMOCTOSITCJIbHOC H3YUCHUE
CaMOCTOSITeIbHOH padoThI CTY/IECHTOB
Ne Tema 3anaHue dopmupyemast K
KOMIIETECHLIMS
1/
XapakTeprucTHKa ITonroroBka K-3 N Krk3 :Beioupaer
KOMIIOHEHTOB COCTaBa BbINOJIHEHUIO JIP TEXHUYECKHE  CpeJCTBAa W
MPUPOJHBIX BOJ. METO/IBI UCTIBITaHui (13 Habopa
MaKpOKOMIIOHEHT, MMCIOIINXCS) IS PEIICHUS
GHOrCHHEIE HOCTaBJIEHHOM 3a/1a4u.
3JIEeMEHTBI IK-3 [IpoBonuTIKCTIEpUMEHTATBHBIE
’ Iloxroroska x JIP 6
MHUKDPOKOMIIOHEHTBI, paboTel 1o TOTOBBIM
OpraHUYECKOE BEILIECTBO METOAMKaM




P ACTBOPCHHBLIC I'a3bl.

KapbonaTtHas cuctema
ITonroroska x JIP IK-3

4.4 MeToan4yecKne yKa3aHusl M0 OPraHU3alHN CAMOCTOSITEIbHON PaGoThl CTY/IEHTOB
CamocTtosTenpHas padoTa CTYJEHTOB, CBS3aHHAS C MMOATOTOBKOW OTYETOB IO BBIMOJIHCHHBIM
1a00paTOpPHBIM paboTaM, 3aKpEIUICHHEM TEOPETHYECKOr0 Marepuana B BUJC PCIICHHH 3a/1a4 |
MOJITOTOBKE K KOJUIOKBHYMaM U YCTHOMY cOOECEI0BaHHIO, TPOBOIUTCS BO BHEAYTUTOPHOE BPEMSI.
CrpykTypa oTueTa 1o 1adbopaTopHOi padboTe:
1.  Ilens paboThI.

2.  Teoperuueckas 4acTb.

3. BoimonmHenue pacyeTHbIX, TpadUUECKUX U  KOHTPOJBbHBIX 33JaHUNA B
COOTBETCTBUH C METOJAMYECKIMHU yKa3aHUSAMHU K KaXJ10i padore.

4.  BoiBoa (Ha OCHOBE MOJTYYEHHBIX PE3YJIbTATOB).
Mertoandeckre peKOMEH/IAIUH 110 BBITOJHEHUIO U 00pabOTKE IKCIEPUMEHTATBHBIX JaHHBIX
0 KaXJO0W JIabopaTOpHOW pabOTe OMHMCAHBI B METOJUYECCKHX PEKOMEHIAIMSX, MOATOTOBICHHBIX
npernoaBaTessiMu kadenpbl (cM. mpuioxenus). [IpuMepsl peleHus: TUIOBBIX 33j1au MPEACTABICHBI
B PEKOMEH]IyEMbIX YUCOHBIX MOCOOMSIX M 33JauHUKaX.

V. YYEBHO-METOAUYECKOE U HHOOPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBbI

DOnexkTpoHHAs WHQPOPMAIMOHHO-00pa3oBarebHasl Cpella YHUBEPCUTETa  00ECIeYMBACT
JOCTYIl K OJJIEKTPOHHBIM YYe€OHBIM U3JAaHUSIM U DIEKTPOHHBIM 00pa30BaTENbHBIM pecypcam,
yKa3aHHBIM B pabodeil mporpaMMe TUCIUILTHHBL.

[Tpu ucnonb3o0BaHUM B 00pa30BaTEIbHOM MPOIIECCE MEYaTHBIX U3JaHui ONOIMOTEYHbIN (QOHT
YKOMITJIEKTOBAH TIEYaTHBIMU 3/ITaHUAMH U3 pacueTa He MeHee 0,25 sk3eMIusipa KakI0To U3 U3IaHHH,
yKa3aHHbIX B pabouell mporpamMme AMCHUUIUIMHBL, HAa OJHOrO OOYydYarollerocs M3 Yucia Juil,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOIIYIO TUCIUILINHY.

OOyyarommmcst obecrieueH JOCTYNl K COBPEMEHHBIM NPO(EeCCHOHATbHBIM 0a3aM JaHHBIX U
MH(GOPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.






)1) 63351 AAHHbIX, nnq)opMaunonﬂo-cnpasoqﬂme MU IIOUCKOBBIEC CUCTEMBI
1. https://e-articles.site

2. https://ros-pipe.ru/tekh info/tekhnicheskie-stati/gidrogeoloqgiya-/

3. http://all-about-water.ru

4. https://www.vo-da.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1 YueOHo-1200paTOpHOE 000pYy/AOBaHHE:

Kabuner Ne 336600HaHIGHO6OpyI[OBaHI/IeM, KOMIIJIGKTAaMHM  ILIAKaTOB, METOJIHMYSCKHUMH
yKa3aHUSMU MTpeIHa3HaYeHHBIMU JJIs1 TPOBECHUS 1a00PaTOPHBIX3aHATUH.

Ne i/mt HaumenoBanue KomnuuecTBo
1. Habop peakTBOB A5l aHAJIN3a BObI, LITATHUBBI KaXX/I0MY CTyICHTY
2. MepHas nocyna (ureTky, OI0peTKH, IUIHHPDI, KOJIObI) KOKJOMY CTYJIEHTY
3. Habop xummueckoit mocyabl (KoJa0bl, CTaKaHbI, TUTIIN) KOKJOMY CTYJIEHTY
4, ®orokonopumerp KOK-2 2
5. CriextpodoTtomeTp 2
6. pH-metp 2
7. Bechr ananutrueckue 2
8. MydenbHas nedsb 1
9. CymmiibHbIN mkag 1
10. Bonsinas Oaus 1
11. DNEKTPOIUTUTKA KaXJIOMY CTYJECHTY

VII.OGPA3OBATEJIBHBIE TEXHOJIOI'MHU
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B mpomecce u3y4yeHUS AWCHMIUIMHBI HCHONB3YIOTCS IUCTAaHIMOHHAsS M O4Has (opma
o0yd4eHUsI, a TaKKe TPaIUIMOHHBICH WHHOBALMOHHBIC TEXHOJIOTUH, aKTUBHBIC M WHTEPAKTHBHBIC
METOABl OOyYeHHUS: TEXHOJOTUS TNPO(PEeCCHOHANBHO-OPUEHTHPOBAHHOTO OOYYCHHS, JICKLUH,
OOBSCHUTEIFHO-MJUTIOCTPATUBHBIA METOJ C JIEMEHTaMH MPOOJIEMHOTO U3JI0KEHHS, KOHTPOJIbHBIE U
nabopaTopHble paboThl, KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHTYaIlHi.

VIII.OUEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJIS U
MMPOMEXYTOYHOM ATTECTAIIA

Ouenounsie cpeacrsa (OC):

8.1. OueHouHBIE CpeICTBA AJI BXOJHOTO KOHTPOJISL -HET.

8.2. HazHaueHue OIIEHOYHBIXCPEACTB TEKYIIETO0 KOHTPOJS - BBIIBUTH COPMHPOBAHHOCTH
coctaBisiromux yacted kommeTeHIIK-3,ITK-5, TIK-6 (MAK nk32, WAKnk-s.1, WIKnk-s.2,
UK nxe2). @opmupyrorcs B coorBercTBuM ¢ JIHA yHuBepcurera B BUIE  BBIIOJHEHUS
J1a00paTOPHBIX pabOT ¥ OHOPMIICHHUS OTUYETOB.

ATTecTallMOHHOE UCIBITAaHUE 10 JAWcCHUIUIMHE B (¢dopme 3aueta ¢ oneHkor (3a0)
00y4aroIUECIIPOXOSIT B COOTBETCTBUU C PACIHMCAHUEM CECCHH, B KOTOPOM YKa3bIBae€TCs BpeMs
erONPOBEJICHHUS, HOMEp ayauTopud, (opmMa HCIBITAHUS, BPEMsS M MECTO IPOBEICHHUS
koHcynbTanuu,®MO  mpenomasatens. VTBepKACHHOE  pacnuCaHWe  pa3Menlaercs  Ha
nH(OPMALIMOHHBIX CTEHJAX,a Takke Ha opuIuaNIbHOM caiite ¢akynbreTa. Bompochl K 3adery c
OLIEHKOWCOCTAaBIIIIOTCSIHAOCHOBAHUH JIEMCTBYIOLIEH paboueil mporpaMmbl JUCUMILIUHBL, U T0BOAATCS
JI0 CBEJICHUSCTYJIEHTOB HE MEHee 4eM 3a 2 HeAelu 0 Haudana ceccud. PexomeHayembie (hOpMbI
npoBeaeHU AP GEPEHIIMPOBAHHOTO 3a4eTa:

- YCTHOE cobeceioBaHue M0 yueOHOMY MaTepHaly JIUCHUTUIHHEL; -

TECTUPOBAHUE.

[IpenonaBarenbBIpaBe caM BIOpaTh (POpMY MPUHSTHS 3a4eTa.

OHGHKa BBICTABJIACTCS nmpernoaaBarciicM B ATTCCTAllMOHHYIO BEAOMOCTH BCpOKH,
YCTaHOBJICHHbIE pacnucaHueM. OLIeHKa B 3a4€THYIO KHUKKY BBICTABIIIETCS BIEHb aTTECTALlMOHHOTO
WCIIBITAHUSI.

Hapymenne QUCHMIUIMHBL, CHMCBIBAHHWE, MCIIOJB30BaHHE OOYy4YaroIMMHUCSIHEpPa3peIeHHbIX
MEYaTHbBIX W PYKOIIMCHBIX MAaTCpUalioB, MOOMJIBLHBIX Teﬂe(bOHOB,KOMMYHI/IKaTOpOB, TNTAaHIICTHBIX
KOMIIBIOTEPOB, HOYTOYKOB M APYIMX BUI0OB JTUYHOWMKOMMYHHUKAIIMOHHONH M KOMIBbIOTEPHON TEXHUKU
BO BpeMsl aTTECTAl[MOHHBIX HCHbITaHUI3anpeneHo. B ciayuyae HapymieHuss 3Toro TpeOoBaHMS,
npenojaBaTesib 00s13aH yJaIUThOOYYAIOIIETOCs] U3 AyAUTOPUU U TPOCTABUTH €My B BEJOMOCTH
oueHKy «HeynoBineTBOpUTENbHOY.

[TpenonaBatemnto npeaoCTaBIIsAeTCs MPaBO 33JaBaTh 00YYAIOUIMMCS JOMOJHUTEIbHBICBOIIPOCHI
B paMKax MmporpaMmbl JUCHUIIJIMHBI TCKYHIETO CEMECTPA, a TAKKEC, IOMUMOTCOPECTUICCKUX BOIIPOCOB,
AaBaTb 3aaa4yd, KOTOPBLIC MH3YYAJIMCb Ha 3aHATHIAX. BI)ICTaBJ'IeHI/IeOIIeHOK, IMOJIYUYCHHBIX IIpH
IIOJIBEJIEHUU PE3YIbTATOB MPOMEKYTOUHON aTTECTALIMM, BATTECTALMOHHYIO BEJOMOCTh U 3aYETHYIO
KHWKKY MPOBOJIUTCS B IPUCYTCTBHM camorooOyuyatomerocs. IIpenonaBareiabHeceTepcoOHaIbHYIO
OTBETCTBEHHOCTb 34 CBOEBPEMEHHOCTh HMTOYHOCTh BHECEHHMsS 3aluced o  pe3ylbrarax
MIPOMEKYTOUHOW aTTeCTAallMM B aTTECTAIIMOHHYIOBEIOMOCTh U B 3a4eTHble KHIDKKU. OOyuarommecs
HMMEIOT IIPaBO Ha IIepecaady pe3yIbTaTOBOCBOCHUS UMH JUCIUTUINH.

I/IHBaJ'II/I)IBI U JMga € OIrpaHUYCHHBIMHU BO3MOXXHOCTAMHU 3A0POBbsS, MOI'YT CAaBaTb3a4CTB
MEXCECCHOHHBIN MEPHOJ B CPOKH, YCTAHOBJICHHbBIE WHIMBHYyaIbHBIM YU€OHBIMIUIAHOM. MHBaIM b1
U JIMIIA ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10pPOBBS, UMEIOLIMEHAPYIIEHUS OTIOPHO-ABUTaTEIBHOTO
anmapara, JOIYCKAalTCS Ha AaTTECTAllMOHHBIE HCIBITAaHHUS BCOIPOBOXJIEHUU AaCCHUCTEHTOB
COIIPOBOXIAIOILUX.



IIpumepHBbIii epeyeHb BONPOCOB K IuddepeHIupoOBaAaHHOMY 324eTYyI0 JUCHUILIIUHE
«'maporeoxumus»

1. BausHue KOMIUIEKCOOOpa30BaHUs, HOHHOTO OOMEHA, HM3MEHEHHUS OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHOTO COCTOSIHMSI PacTBOpa Ha IMPOLECCH PACTBOPEHUS BOJOBMEHIAIOUX IOPOJA U
KpHUCTaJIM3aLMK TBEPJIOTO BEIIECTBA U3 pacTBOPA

2. Bansaue JaBJICHUA, MHHCpAIM3allUi pacTBOpa, MHAUBHAYAJIBHOI'0O COCTaBa I'ada Ha
PaCTBOPCHUC Ir'a30B B IOA3CMHBIX BOJAaX

3. 3aKOHOMEPHOCTH OCQXKJEHUSl COJIeHl M3 MOYBEHHO I'PYHTOBBIX BOJ U OKEaHHYECKOMN
BOJIbI (TAJIOTCHE3).

4.  3aKOHOMEPHOCTH MPOTEKAHUS a9POOHBIX U aHAIPOOHBIX OMOXUMUUECKHUX PEAKIIHIA.
buoxumnueckoe npeoOpa3zoBaHue pacCTBOPEHHBIX (OPM CEpBL, a30Ta, YIIepoaa.

5. MurpauuoHHbIX (OpMBI 3JIEMEHTOB B IOJ3EMHBIX BOJaX, KOHCEPBAaTHUBHbBIC
MHEKOHCEPBATUBHBIE DJIEMEHTBHI.
6.  Tunsl ruapoxuMudeckux OapbepoB. HakomyieHne MakpOKOMIIOHEHTOB B IO/3EMHBIX
BOJIAX B CBSI3M C IPOXOXKIEHUEM T'€OXUMHUECKUX 0apbepoB.
7.  HakomneHue TOKCHYHBIX JJIEMEHTOB B KOJIMYECTBE  INPEBBIIIAIOIIEM
I[MAK BruppokapOOHATHO-HATPUEBBIX U CYIb(PATHO-HATPUEBBIX BOIAX.

8. Hakormenne »nemenTsl B KosimuecTBe, cBblie IIJIK B Bomax, coxaepammx
MOBBIILICHHBIE KOJIMYECTBA PACTBOPEHHBIX OPTAHUYECKUX COCTUHEHUN.

9. T'uppoxumumueckas XapaKTEePUCTUKA JJIEMEHTOB, XapaKTEePU3YIOLIUX
CeJIbCKOXO035IICTBEHHOE, IPOMBIIUIEHHOE, KOMMYHAJIbHO-OBITOBOE U PAOAKTUBHOE 3arpsI3HEHMSL.

10. T'mapoxumuueckas XapaKTepHCTUKA CTOYHBIX BOJI YTOJIbHBIX IAXT, HOJIUCYIb(UAHBIX U
pEeAKOMETaIbHBIX MECTOPOXKIEHUH, TPYHTOBBIX BOJ oauroHos ThO.

11. AHOMaybHBIC CBOWCTBA BOJBI M MX BIIMSHHE HA PEKUM BOJHOTO OOBEKTA.
12.  XumuuecKuil cocTaB IPUPOIHBIX BO/I.

13. TlpupongHas Boja Kak MHOTOKOMIIOHEHTHBIA pacTBOp. KOHIIEHTpamwsi pacTBOpOB H
CIOCOOBI €€ BhIPaKEHUSI.

13. KucinoTHO-OCHOBHBIE paBHOBECHS B NMPHUPOJAHBIX Bojax. bydepnas emkocts (mo pH) u
CHCTEMBI €€ MOJIEPIKAHUS.

15. KapbOoHnaTtHas cucreMa B IOBEpXHOCTHBIX BOJAaX, CBA3b C OHOTHYECKUMHU
(MpOIYKIIMOHHOAECTPYKIITUOHHBIMH ) ITPOLIECCAMH.

16. BwuIbI KECTKOCTH BOJIBI.
17. Heopranudeckue BeIIeCTBa B MPUPOIHBIX BOJIAX.

18. Ta30BbIi cocTaB TPUPOAHBIX BOJ, AOMOTHYECKHE W OMOTHYECKHE (aKTOPHI
(bopMHpOBaHUS.

19. bBuorenHsle 1 OpraHMYeCcKHe BEIIECTBA IPUPOIHBIX BO/I.

20. MUKpPOKOMIOHEHTHI M UX 3HAYECHHUS.

21. OOmme u cyMMapHbIe 0Ka3aTeNId KadyecTBa BOIBI.

22. OpraHonenTHyecKe MmoKa3aTeau KauecTBa BOJI.

23.  OKHCIUTENbHO-BOCCTAaHOBUTENbHBIN noTeHuuan (Eh) npupoaHsix Bo.

24. PacTBOpeHHBIH KHCIOPO[ B BOJIE.

25. Tlokasarenu OKHCISI€MOCTH BO/bI (IepMaHraHatHas 1 6uxpomatHas-XI1K).
26. buoxummueckoe notpednenue kucnopona (BIIKS, BITKm).

27. Knaccudukaius mpupoIHbIX BO.

28. Kiaccel kauecTBa BO/I.



29. T'mapoxuMuueckas cbeMKa. [ napoxuMuueckre HaOII0IeHUS.

30. ®wusnueckre OCHOBBI THAPOIOTHYECKUX MPOIecCOB. DyHTaMEHTAIbHBIE 3aKOHBI
(U3HUKY U UX UCIIOJIb30BAHUE TP U3YUCHUH BOJHBIX OOBEKTOB.

31. Kaccudukamus moa3eMHbIX BO/I.

32. T'uapOXMMHYECKHHA PEKUM IPYHTOBBIX BOJ.

33.  OcoOeHHOCTH XMMHUYECKOTO COCTaBa MOA3EMHBIX BOJ. [ pyHTOBBIE BOJIBI.

34. VI3MeHeHHE KauecTBa IPYHTOBBIX MO ACHCTBHEM aHTPOIIOTEHHOTO BIMSHUSI.

35. Hamopuweie (apTe3maHckue) BOABL. ~ MwuHepanbHbIE BOABL.  V3MeHeHue
XUMHUYECKOT'0 COCTaBa Mo/ IEHCTBUEM aHTPOIIOT€HHOTO BIIUSIHHUSL.

36. T'mmpoxumudeckass 30HAIBHOCTh. 30HAIBHOCTh aTMOC(HEPHBIX  OCAJIKOB.
V3MeHeHrne pUpPOIHON 30HATBHOCTHXUMHUYECKOTO COCTaBa IMoJl JICHCTBHEM aHTPOIOTEHHBIX
($haKTOPOB U MPOIIECCOB.

37. 30HaNBHOCTH NOBEPXHOCTHBIX BOJ. VI3MeHEHHE TNPUPOAHON 30HATBLHOCTH
XMMHUYECKOI'0 COCTaBa MOJ1 AEUCTBUEM aHTPOIIOT€HHBIX (DAKTOPOB U IPOLIECCOB.

38. 3oHaNbHOCT, TPYHTOBBIX M HANOPHBIX BoA. l3MeHneHnue mnpupogHOU
30HAIBHOCTH XMMHUYECKOT'0 COCTaBa Mo/ JeHCTBUEM aHTPOIOT€HHBIX (DAKTOPOB U MPOIECCOB.

39. OOmue npeACcTaBICHUS O METOJaX XUMHUYECKOTO aHAJIM3a MPUPOIHBIX BO/I.
50. Amnamu3 Box B naboparopun. CokpalieHHbIH aHaau3. [ToMHbIH XUMUYECKUN aHaIU3.
CrnenuanbHBIA XUMHYECKUN aHAIIN3.
51. DNeKTpOXMMHUYECKHE aHAJIN3a MPUPOIHBIX BOJI.

52. MOHHUTOPUHT 3arpsi3HEHUS BOJHBIX OOBEKTOB M OXpaHa IOBEPXHOCTHBIX BOJ OT
3arps3HECHUS.

53. OcHOBHEBIC BUJIBI 3aTPSA3HECHUS ITPUPOTHBIX BOJI.

54, HcrouyHuku MOCTYINICHHUA 3arpA3HAIONMX BCHICCTB B BOAHLIC OOBEKTHI U 3arpsA3HCHHUC
IMOBCPXHOCTHBIX BO.

55.  HopmupoBaHue KauecTBa BOJI.
56. Oxpana BoJ OT 3arpsi3HeHUS. [ HAPOXUMUS Ha cIyKOe MOHUTOPUHTA OXPaHbI BOI.

57. IlporHo3upoBaHMe€ W3MEHEHHHl XUMHUYECKOTO COCTaBa IOBEPXHOCTHBIX  BOJ.
OnepaTtuBHOE MPOTHO3UPOBAHUE.

58. Dkonormueckue KaTacTpobl. AHAIN3 IPUIHH COBPEMEHHBIX KPYITHBIX SKOJIOTHUYECKHX
KaTaCTpO(i) 1 OIICHKAa UX HEIraTUBHOI'O BOSI[CI\/’ICTBI/H[ Ha MOBCPXHOCTHBIC BOALI.

59. OcHOBHBIE KOMIIOHEHTHl XHMHYECKOTO COCTaBa TIOA3EMHBIX BOJ: MHHEpaJIbHBIC
BELIECTBA,0PraHUYECKUE BEILECTBA, ra3bl. [IporcXokIeHNne pacTBOPEHHBIX BEIIECTB B MOA3EMHBIX
BOJ1aX,MOHHO-COJIEBOM KOMILIEKC TIOPOJ.

60. Munepanuzaius, MaKpo- 1 MUKPOKOMIIOHEHTHBIH COCTaB MOA3EMHBIX BO/I.

61. T'a30BBIA cOCTaB MOA3EMHBIX BOJ, MPOUCXOKICHWE W 3aKOHOMEPHOCTH PAacTBOPEHUS
ra3os.

62. CopOuus " MOHHBIN oOMeH B peaNbHBIX

TUIPOT€OXUMHUYECKHIX cucTreMax.
[TprpoAHBIEKOITION Bl U TTIMHUCTBIE MUHEPAJIBI.

63. Murpanus dieMEHTOB. MurpanuoHHble  (QOPMBI  XHMHUYECKHMX JJIEMEHTOB B
noa3eMHbIxBoJax ~ OCOOEHHOCTM ~ MHUTpAallMM  MaKpOKOMIIOHEHTOB:  KOHCEPBATUBHBIE U
HEKOHCEPBATHBHBIEAIEMEHTHI, MUTPAIIIOHHBIE KPUBbIE MAKPOKOMIIOHEHTOB.

64. T'eoxumuueckne Oapbephl: KiIacCuPUKAIS, TPUPOIHBIE H TEXHOTEHHBIE Oapbephl.

65. Hakomnenwme Hopmupyembix  kommoHentoB (Sr, F, Fe, Mn, Hg) B
KoamyecTBax,npessimaromux 111K B ecTecTBEHHO-ITPUPOIHBIX YCIOBUAX
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66. Buapl TEXHOTEHHOrO0  3arpsi3HEHHUS  TOJ3EMHBIX  BOJA. [ HMAPOTEOXMMHUYECKHE
0COOEHHOCTUBO/I, 3arpsi3HEHHBIX CEIbCKOXO03IICTBEHHBIMA ya00OpeHusIMH, OTXOlaMHU
KUBOTHOBO/ICTBA,HE()TEPOAYKTAMHU, PATUOAKTHBHBIMU BEIICCTBAMHU

67. FI/I,I[pOXI/IMI/ILIeCKI/Ie 0COOEHHOCTH IIPOMBIIIJICHHBIX 1 KOMMYHELTIBHO'6I)ITOBBIX CTOKOB!:

BOJBIOTINBOB YTOJIBHBIX IaXT, MECTOPOXKICHUM pa3paboTKu  CyNbUIHBIX W
PEIKO3EMENIbHBIXMECTOPOKACHUM, BOA MoauroHoB ThO

8.3. OueHouyHble cpeACTBa /Jisi NMPOMEXKYTOYHOIl arTecTauuu (B ¢opme 3ayera C
OLIeHKOI1)

3aueT ¢ OICHKOWsBIsIETcS (OpPMOM OIEHKM KadecTBa OCBOCHUS OOYdYaIONUMUCS
00pa3oBaTeNLHONIIPOTPAMMBI o paznenam JMCHHUIUIMHEL. Ilo pe3ynbTaTam
3a4€Ta00yvyaromeMyCsBBICTABIIACTCS  OIEHKA «OTJIMYHO», «XOPOIIO», «YJAOBICTBOPUTEIHHOY
I/IJII/I«HeyHOBJICTBopI/ITeJIBHO».

Kputepun oleHkH oOTBeTa, KOTOpPHIE NPEICTaBICHBI B TabmuIlEe, a Takke Qopma
€rONpoOBEJICHHUs] JOBOAATCA JO CBEJCHHS oOOyyarommxcs 1O Havajna 3adera. Pesynbrar
i PepeHIIMPOBAHHOTO  3a4€TAa00BSBISCTCS  HEMOCPEACTBEHHO IIOCJIE€ €ro  CJadd, 3aTeM
BBICTABJISICTCA B 3aquHO-3K3aM€HaHHOHHyIO BCOAOMOCTH U 38,‘~I€THYIO KHHXKY.

[xana Kpurepuu ouenupanus

Onenka 5 (OTJINYHO)
- CTYZCHT IIOJTHO YCBOWJI y4eOHBI MaTepHa;

- MOKa3bIBACT 3HAHHE OCHOBHBIX MOHATUI TUCHUIUIMHBI, [PAMOTHO
MOJIb3YETCATEPMUHOIOTHEH;

- MIPOSIBIISIET YMEHHE aHAIM3UPOBATh U 0000I1aTh HHPOPMAIIHIO,
HaBBIKH

CBSI3HOTO OITMCAHUS SIBJICHUH U MPOIECCOB;

- JEMOHCTPHPYET YMEHUE U3JIaraTh MaTepHai B ONpeelICHHOM
JIOTUYECKON

M0CJIEI0BATENILHOCTH;

- MOKa3bIBAET YMEHHUE WILTIOCTPUPOBATH TEOPETUICCKUE
MOJIOKECHUSIKOHKPETHBIMU TIPUMEPAMU;

- JNEeMOHCTPHUPYET CHOPMHUPOBAHHOCTD U YCTOHUUBOCTD 3HAHUH,
YMEHUH UHABBIKOB;

- MOTYT OBITh JIONYIIEHBI OJIHA—][BE HETOYHOCTH TIPU
OCBEIICHUUBTOPOCTETICHHBIX BOTIPOCOB

OI_ICHKa 4 (XOpOIHO) - OTBCT YAOBJICTBOPSCT B OCHOBHOM TpeGOBaHI/IHM Ha OLCHKY ((5)),
HO ITPpU 3TOMHUMECT MECTO OAWH U3 HEAOCTATKOB!

- B YCBOCHHU yqe6Horo Marepuajia JOMYyICHbI HpO6eJ’ILI, HE
HNCKa3UBIIUECOACPKAHNUE OTBETA,

- B U3JIOKCHUU MaTCpHajia AOMMYHICHBI HC3HAYUTCIIbHBIC HCTOYHOCTH
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Ornenka 3
(YIOBIETBOPUTEILHO) - 3HAHHWE OCHOBHOI'O MTPOrPaMMHOT0 MaTepualia B MUHUMAaJIbHOM 00beMe,

NOrpC€IrHOCTU HCIIPUHIUIIUAJIIBHOTO XapaKTepa B OTBETC!

HEIIOJTHOMIIN HENOCIIEI0BATEIbHO PACKPBITO COAEPIKAHKE
MaTepuaa, HO 0Ka3aHo O0lleeIOHMMaHKEe BOIIPOCOB;

- MMEJIUCh 3aTPYAHEHMSI UJIU IOIYLIEHBI OLIMOKHU B ONpEAEICHUN
MTOHSTUI, UCITOJIB30BAHUN TEPMUHOJIOTMH, OIIMCAHUH SBJIICHUN U
IIPOLIECCOB, UCIIPABJIEHHBIETIOCIIE HABOASAILUX BOIIPOCOB;

- BbIABJIEHA HEJJOCTAaTOYHAsl CPOPMUPOBAHHOCT 3HAHUN, YMEHUH
U HaBBIKOB,CTYACHT HE MOXKET IIPUMEHUTD TEOPUIO B HOBOU
CUTYyaLuu

Onenka 2 - mpoOebl B 3H4HUAX OCHOBHOT'O IIPOIPaMMHOT0 MaTepHalia,
(HEYIOBJIECTBOPUTEIIBPHO)  TPHHIMITHAIHHBICOINOKY IIPH OTBETE HA BOIPOCHI;

- oOHapy)XCHO HE3HAHWE WU HETIOHUMaHUE OOJIBIICH HITH
HanoOoee BayKHOU

yacTy yueOHOro MaTepuara;

- JIONyIICHBI OMIMOKHU B ONPEACICHUH MOHATHH, TPU
HCIIOJIb30BAHUUTEPMHUHOJIOTHH, B OTIMCAHUH SIBIICHUH U MTPOIIECCOB,
KOTOpBIEC HE UCIPABIICHBITOCIIC HECKOJIBKUX HABOSIIUX BOIIPOCOR;
- He copMHUPOBaHBI KOMIIETECHIIMH, OTCYTCTBYIOT
COOTBETCTBYIOIINE 3HAHUS, yMCHUS U HABBIKU

IIporpamma cocraBneHa B coorsetctBuu ¢ Tpeboanusimu @I'OC BO no Hampasnenuto 04.03.01
«XUMHUA» U TPOQUITIO MOATOTOBKH XUMHUS He(TH U raza

Pa3zpadorunk:
KaH/. XUM. HayK,JOLEHT
kadeaps! aHanmuTrnaeckot xuMuuE.A.JlaTkoBa
[IporpamMma paccMoTpeHa Ha 3aceiaHuu Kadeapsl aHATUTUYECKON XUMHH

« 26»Mmas 2026r ITpoTokon Ne 4
3aB. kadenpoit J.X.H., C Q\%\J‘“f noreHTA .. Buinbmc

Hacmoswas npoepamma ne mosxcem 6vimv 60ocnpoussedena Hu 68 Kakot popme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvi-paspabomuuxa npocpammol.
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