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Conepxanue

I Ienun u 3agaun TUCUUTIINHBI
II. Mecto nucuuminael B ctpykrype OITOIL.
III. TpeGoBanus K pe3ysibTaTaM OCBOCHUS JUCITUTIIMHBI

IV.  Copaepxanue v CTpyKTypa JUCILIUIUINHBI

4.1. Coneprxanue AUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM, C YKa3aHUEM BHUJI0B
y4€OHBIX 3aHATUI U OTBEACHHOIO Ha HUX KOJIMYECTBA aKaJEMUUYECKIX YacOB

4.2. Ilnan BHeay IMTOPHOM caMOCTOSATENbHON pabOThI 00YUYaAIOUIUXCS [0 TUCHUILUINHE
4.3. Conmeprkanue yueOHOTO MaTepraia

432  IlepeueHb ceMHHAPCKHX, TPAKTUUECKUX 3aHSITHI 1 JTJaDOpaTOPHBIX paboT
432 IlepeueHb TeM, BBIHOCUMBIX Ha CaMOCTOSATEIbHOE M3yUYEHUE B paMKax
CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB

4.4. Meronnuueckue yka3zaHus 10 OpraHU3alii CaMOCTOSATEIbHONU pabOThI CTYJEHTOB
4.5. TlpumepHas TeMaTHKa KypCOBBIX paboT (IIPOEKTOB) (IIPH HATTMUHUHN)

V. VuyeGHOo-MeTommueckoe 1 MHPOpMaLIOHHOE 00eCTIeYeHH e UCIUILUTMHBI (MOTYJIs1):
a) epeyueHb JIUTEePaTyphl;
0) CIIMCOK aBTOPCKUX METOJIMYECKUX pa3paboTOK (yKazaTh MPH HAJIUYN);
1) 6a3bl TaHHBIX, TOMCKOBO-CIIPAaBOYHbIE U HH(GOPMAIIMOHHBIE CUCTEMBI

VI. MarepuanbHo-TeXHHYECKOE 00ecTIedeHHe AUCIUIITHHBI (MOJTYJIs)
6.1  VYuebHO-mabopaTopHOE 000pYAOBaHUE
6.2 [TporpammMHoe oOecrieueHue
63  TexHWUYECKHE M AJIEKTPOHHBIE CPECTBA OOYICHHS

VII. O6pa3oBaTenbHble TEXHOIOTHU
VII. OueHouHble MaTepuanbl A TEKYLIETO KOHTPOJIS U IMPOMEKYTOUHOU
aTTecTanuu



I. Iean v 3aga4u TUCUMILJIMHBI.

eab IMCHUIUIMHBI - TI0O3HAKOMHTHh CTYJCHTOB C TEOPETUYCCKHUMH OCHOBAMH
TUAPOXUMHUHU, BO3MOXKHOCTSMHM, OOJIACTHIO MPUMEHEHHsS METOJOB aHaju3a IMPUPOJHBIX BOJ,
PacCMOTPETh OCHOBBI PETHOHAIBHOW THIPOXUMHUHU, THAPOXHUMHH aTMOC(EPHBIX OCaJIKOB, peEK,
03€ep | MOJ3EMHBIX BOJI.

3agaun: - TO3HAKOMHUTH CTYJIEHTOB C TIpHEMaMH IIOCTAHOBKH HCCJICIOBAHHS
aTMOC(EpHBIX OCAJKOB, PEUHBIX, O3E€PHBIX M TOJ3EMHBIX BOJ, BOJOXPAHWIHUII;, C BHIOOPOM
METO/a aHaJIu3a.

II. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucuumumna «I'mapoxumusi» b1.B.JIB.08.01 Bxoaut B 610K «/{ucuumivHb
(MOZyTH)», OTHOCSIIMNCS K IUCHMILUIMHAM [0 BBIOOPY Y4eOHOro IlaHa MOATOTOBKH IO
HanpasieHuto 04.03.01 Xumusi.

2.2. ]Ins w3y4yeHus NaHHOW Y4YeOHOM MUCHUILUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHUS U
HaBbIKK, (QOopMHUpyeMble NPEIUIECTBYIOUMMHI IucHUIUIMHaMu: «Heopranudeckas XuMus»,
«AHanuTudeckas XuMus», DU3MKO-XMMHUYECKHE METOAbl aHaliu3a, MaTemaTudeckas TEeOopus
JKCIIEPUMEHTA.

2.3 Ilepedenp MOCIEAYIOMUX YUEOHBIX NUCHUIUIMH, A1 KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHS U HaBbIKU, (opMUpyeMble TaHHOW y4eOHOW NHUCUMIUIMHON: TMOJy4YeHHbIC 3HAHMUS,
YMEHHS W HaBBIKM HEOOXOAMMBI MpHU JajbHeimel pabdore B cdepax mpodeccnoHanbHOM
nesTeNnbHOCTH, Tipu BhinoaHeHnn BKP, mpogomkennn oOyueHus B MarucTparype.

II1. TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUSA JUCIHUITJINHBI

[Ipoulecc ocBO€HMS AUCUMIUIMHBI HampaBieH Ha (OPMUPOBAHUE DJIEMEHTOB
komnereHuuii  I1K-3, [IK-6 B coorBerctBuM ¢ ®I'OC BO mno HampaBi€HHIO NOATOTOBKHU
04.03.01 Xumwus.

ITepedyens miIaHMPyeMBbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE, COOTHECEHHBIX €
HHIUKATOPAMH TOCTUKEHHUST KOMIeTeH it

Komnerenuuns NuaukaTopbl KOMIETEHI U PesynabTaThl 00y4eHus

[1K-3 Criocoben NJIKnk-3.1. ['0oTOBUT 0OBEKTHI 3HaTh:  TpeOOBaHMS  TEXHUKHU
TOTOBHUTH OOBEKTHI WCCJICIOBAHUS O0e3omacHOCTH Tpu  paboTe B
HCCIIEA0BaHUsA NAK IIK-3.2. IIpoBoaut XMMUYECKON JabopaTopud M Ha
(BemecTBa JKCIIEPUMEHTAJIbHBIE Pa0OTHl IO | BOAHBIX OOBEKTAX; TEOPETUUYECKHE
CUHTETHUYECKOTO U TOTOBBIM METOJIKaM OCHOBBI Pa3HBIX Pa3/ejoB XUMHH,
MPUPOJTHOTO N/Knk-3.3. [TpoBoauT pacuetHo- CyThb pE€akiuid W  MPOIIECCOB,
IIPOUCXOXKICHMUS, TEOPETUYECKHE UCCIEIOBAHMS [0 | HCIIOJIB3YEMbIX B aHAIMTUYECKON
MaTepHalbl U 1p.) U 3aJJaHHBIM METOTUKAM XUMHW; TIPUHIUIB W 00JacTH
MIPOBOJIUTH UX UCTIOJIb30BaHUS OCHOBHBIX
U3Yy4YEeHHE 10 METOJIOB XHMHYECKOT0 aHaju3a.
3aJJaHHBIM Nwmets IIpEJICTaBICHNE 00

METOAUKaM 0CO0EHHOCTSIX 00OBEKTOB aHAIN3A.
YMeTh: MOArOTaBINBATH OOBEKTHI
UCCIIEIOBaHMs Ul aHaJu3a,
IPOBOJUTH  KCIIEPHUMEHTAJIbHBIC
HUCCIIEIOBaHUS o 3aJaHHOU
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METOJIUKE, paboTtath Ha
anmapatype, NpUMEHsSEeMOW B
AQHATUTUYCCKUX  HCCIIETOBAHUSAX;
OCYIIECTBIIATh cOOp, 00paboTKy,
aHaIn3 u CUCTEMAaTHU3AIHIO
HAYYHO-HCCIIEI0BATEeNbCKON
uH(popManuu 1Mo Teme (3aJaHuIo);
OLICHMBATh CTENEHb 3arpsi3HEHUs
BOJA © JaBaTh 3aKJIIOYCHHE O
BO3MOXKHOCTH MCIOJIb30BaHUS
BOJIHBIX 00BEKTOB B
pPBIOOXO3SHUCTBEHHBIX  LIENSAX B
cootBercTBUM ¢ OCT nmu 'OCT
Bananers: HaBBIKAMHU NpPUMEHEHUS

TEOPETUYECKHUX OCHOB npu
IIPOBEICHUU aHAJIMTUYECKUX
peakuuit JUTS onpeneneHus
AJIEMEHTOB B Pa3JIMYHbIX 00BEKTAX;
COBPEMEHHBIMU METOAAMU
Hay4YHBIX TUAPOJIOTUYECKUX
U3bICKaHUH, METOAUKAMU

THIPOXUMHUYECKOTO  aHajau3a |
ITOJIEBBIX
THJIPOMETEOPOIOTHUECKUX
HaOIIOEHUN.

ITK-6 Criocoben
MIPUMEHSITh
OCHOBHBIE
€CTECTBEHHOHAYYHBI
€ 3aKOHBI U
3aKOHOMEPHOCTH
pa3BUTHS
XUMHYECKON HAyKH
IIPY aHAJIN3€e
IIOJIy4E€HHBIX
pEe3yabTaTOB

NIKnk-6.1 3HaeT TeopeTHUECKre
OCHOBBI 0a30BBIX XUMHUYECKHUX
JUCLUIUINH (HEOPraHUYECKOM,

OpraHN4eCKON, aHATUTHYECKOH,
bu3NYECKON XUMUU, XUMUHU
BBICOKOMOJIEKYJISIPHBIX

COEIMHEHU I, XUMUUYECKHX OCHOB
OMOJIOrMYECKUX MPOIIECCOB.) U

CHOCOOBI MX UCTIONB30BAHUS TIPU

pelIeHNN KOHKPETHBIX
XUMUYECKHX 3a/1a4
N 1Krmk-6.2 Ucnionb3yet

KOMITHIOTEPHBIE TEXHOJIOTHH JIJISI

CUCTEMaTHU3alluu Pe3yJIbTaTOB
IKCIIEPUMEHTA

3HaTh: OCHOBHBIC JOCTOMHCTBA U
HEAOCTAaTKKU PA3JIMYHBIX MCETOAOB
HCCJIeIOBAHUS CBOMCTB BEIIECTB U

MaTepHuaoB
YMerb:  pPOBOAUTH  IPOCTHIE
onepanuu (xnaccuukanus

BEIIECTB, COCTaBJIeHHE (QOpPMYII,
CXeM  MpPOLECCOB,  IEPBUYHBIN
aHaJIM3 pe3yJbTaToB M T.OI.) C
y4eToM OOIIMX 3aKOHOMEPHOCTEH,
bopMyIHpyEeMBIX B pamKax
aHAJMTUYECKON XUMHUH

Baaners: TEOPETUYECKUMU
NpeCTaBICHUAMU Pa3IUYHbBIX
XUMHHA, OCHOBAMH XWUMHUYECKUX
METO/IOB aHaJu3a HEOPraHMYECKUX
U OpraHWYeCKHUX  COEIWHEHHIA,
METOAOJIOTHEH BBIOOpPa METO/I0B
aHanM3a, WMETh HaBBIKM WX
OPUMEHEHUs TPH  NPOBEJCHUU
AHATTMTHYECKUX  pEeaKkIuid s
ONpeeeHus 3JIEMEHTOB B
pa3IMYHBIX 00BEKTaX.




Iv.

HpOMe)I(YTO‘IHOI;'I arrecraguu: 3a4eT C OHCHKOﬁ.

COJAEP)KAHUME U CTPYKTYPA JUCHUITJIMHBI
O0beM IUCHUIUIMHBI COCTABISIET 3 3. €., 108 4acoB, B TOM 4Yucliie 84 yaca KOHTaKTHOM paboThl, 54 daca MpakTUYECKOW moarotoBku. Gopma

4.1 Conepxxanue TUCHUILIMHBI, CTPYKTYPUPOBAHHOE N0 TeMaM, ¢ YKA3aHUEM BH/0B Y4eOHbIX 3aHSATHII M OTBEJEHHOI0 HA HUX KOJMYECTBA
aKaJeMHYeCKHX YaCcOB

Bunsl yueOHOM paboThI, BKIIFOYasi CAMOCTOATENBHYIO paboTy
o0yJaromuxcs U TPYIOeMKOCTh (B gacax)

DOpMBI TEKYLIETO

KOHTPOJIS
o, <
& s yCIIeBaeMOCTH;
3 KonrakTHas pabora mpenogasaTess ¢ 00y4JarouMMHUCs =
Ne /o Pasgen nucinIuIinHbl/ TEMBI S 5 8 dopma
3 JlaGopaTopHBbIe 3aHATHS % Lc% MIPOMEKYTOUHOU
U3 Hux Koncynpranuu 5 o aTTecTalu
Jlexiun Bcero S w
IIpaKTHYeCcKas KCP =
4acoB =
OArOTOBKA Q
Brenenue.
1. | Tmgpoxumust: ompeneneHue, Ieb, MPeaMeT, 00BEKT, 3aJadu. 6 2 8
IIpoGaema okpyKaromei cpepl.
CBoiicTBa BOABI M WX 3HAYUMOCTH IS (PYHKIHOHHUPOBAHHS
5 Ha3eMHBIX M BOJHBIX JKOCHCTEM. XHMHUYECKUH COCTaB 6 4 20 20 12
" | mpupomHBIX Box W (akTOpel ero  (popMHpOBaHHSA.
MuHepaJibHBIM COCTaB BOJbI
3.
Knaccudukarus npupoIHeIX BOxg 6 2 2 2 6
4. | T'a30BBIif cOCTaB IPUPOIHBIX BOA 6 4 4 4 4
XuMHUUYeCKUe TOKa3aTelId KadecTBa BOMABI (aKTUBHAS PEaKIHs
5| BOJBL, XKECTKOCTh, OKHCIIAEMOCTD, XTIK, BITK, 1meno9HoCTh). 6 4 6 6 9
Munepanuzauus.
6 DKOJIOTHYECKasi OLIEHKA COCTOSIHHS BOJHOM Cpelbl U BOJHBIX 6 5 4 4 4
" | 00BEKTOB
Hroro yacon 6 18 36 41 8

*B paboueii mporpamMme Mo AUCIUILTHHE PU BBIIOTHCHUU JA00PATOPHBIX paObOT MPEAyCMOTPEHA MPAaKTHYEeCKasi MOAT0TOBKA B BHJIC BHINIOJHEHHS OT/ICIIEHBIX BHJIOB
paboT, cBs3aHHBIX ¢ Oymymiei MpodeCCHOHATBHOM e TeIbHOCTRIO.

KonrakTHas paboTa Ipu nMpoBeIeHUN y4eOHBIX 3aHATHH M0 AUCUUIUTMHE BKJIIOYACT B CE0sI: 3aHATHS JICKIIMOHHOTO TUIA, Ja0OpaTOpHbIE paboThl, KOJUIOKBUYMBI,
MHAWBHIYANbHYIO paboTy 00ydaromuxcs ¢ MPerogaBaTeeM.




4.2 Il;1aH BHeayIMTOPHOM CAMOCTOAATEIbHOM PadoThl 00Y4AKOIIMXCS N0 JMCHHUILIMHE

CamocTosTenbHas pabota o0ydyaroumxcs

Y4eOHO-METOANUECKOE

O1ieHOYHOE
Cemectp |HazBanue paszaena, TeMbI — 3arparsl BpeMEHU I obOecrieuenne
Bua camocTrositenbHOM paboThI 3ananue (uac.) CPEACTBO CAMOCTOATENBHOI PAGOTHI
XUMHUYECKUU COCTaB
Odopmnenue oruera mo JIP.
MPUPOIHBIX BOJ U Hanucanue
6 OcymiecTBiIeHIE HEOOXOIUMBIX 12
(baxTopsl ero otueTos 1o JIP
pacyeToB
hopmMupoBaHMs.
[Toaroroka otueta 1o JIP. Hanucanue
CobecenoBaHue
6 PacTBOpeHHbIE Ta3bl. OcyuecTBieHre HEOOXOUMBIX | OTYETOB IO 8
pacyeToB. JIP 6H0 TEME ' Merommueckue ykasaHus
J1abopaTopHOM
[Toaroroska oruera o JIP. Hanucanne 5 6OTEI HI'Y «Xumus
6 MakpOKOMIIOHEHTHI OcyuiecTBieHre HEOOXOTUMBIX | OTYETOB IO 8 Hp OBEDKA MPUPOIHBIX
pacyeToB. JIP POBCP BOJI U IPOMBILUIEHHBIX
OTYETOB.
buoreHHbIe 3JIEMEHTHI, IToaroroska otuera o JIP. Hanucanue CTOKOB»
6 MHKPOKOMIIOHEHTHI, OcyuiecTBieHre HEOOXOJUMBIX | OTYETOB IO 6
OPraHuYeCcKOe pacyeToB. JIP
IToaroroska otueta 1o JIP. Hanucanue
KapOonaTnas cucrema
6 OcymecTBieHre HEOOXOUMBIX | OTUYETOB IO 7
pacyeToB. JIP
O0u1ast TPyA0EMKOCTh 41

Bro/pKeT BpeMeHH caMoCTOSITeNbHOM paboThl, MPeTyCMOTPEHHBIM yUueOHbIM IIJIaHOM JUIS JAHHOM JUCHHUIUIMHEI (244ac)




1. BBeaenmue

XuMusl IPUPONHBIX BOJ KAaK HayKa, €€ MpeAMET, 3aJaud U CBA3b C APYI'MMM Haykamu. Poib
XMMHUYECKHX MCCIIeIOBAaHUN TPUPOIHOM BOJBI HA COBPEMEHHOM 3Tare pa3BuTus odmecTsa. Vctopus
pa3sBUTHS XUMHUU HPUPOAHBIX BOJ. OCHOBHBIE METOABI MCCIEJOBAHUSA; PEXHUMHbIE HaOIIOAEHUS,
XMUMHAYECKH aHau3 P00 BOJIBL, JIAOOPATOPHOE U MATEMAaTUYECKOE MOJICTUPOBAHHE.

2. CgoiicTBa BOABI MU HX 3HAYUMOCTH I (YHKUMOHUPOBAHUSI HA3€eMHBIX M BOJHBIX
IKOCHUCTeM. XHMHYECKHIl COCTaB MNPHUPOAHBIX BoA U (akrTopsl ero GopMupoBaHmsi.
MuHepaabHbIHA COCTAB BOABI

MeTonpl XMMHMYECKOTO aHajlu3a MPUPOAHBIX BOJA: XHUMHMUYECKHE, DSJIEKTPOXUMHUYECKHE,
(hoTOXUMHYECKHE.

Crioco0bl  BBIpaKEHHUSI MHUHEpAIM3allMl M HOHHOTO cocTaBa. Koim4yecTBEHHOE BBIpAaKEHUE
aHaJM3a: BECOBOE, SKBUBAJIEHTHOE, INPOLEHT - H3KBUBaleHTHoe. Ilepexon oT onaHOW opMmel
BBIpa)XEHUS K Apyroi. [IpoBepka pe3yapTaToB XUMHUYECKOTO aHAIN3a B IPoOe BOJIBL. \

AHHOHHO- U KaTMOHHOIE€HHBbIE HMCTOYHMKHM MUHEPAJIBHBIX BEIIECTB. MaKpOKOMIIOHEHTBI —
IJIaBHbIE MUHEPAJIbHbIE KOMIIOHEHTHI IPUPOIHBIX BOJ.

HcTouHuKM MOCTYIIEHMS M XapakTep IepeHoca. Snpa koHuaeHcanuu. XUMHUYECKHH COCTaB
TBEPABIX U KUAKUX 0caKoB. Coll MOPCKOIO IPOUCXOXKICHNS B MATEPUKOBOM CTOKE.

VYcnoBust (opMUpOBaHMS UM XMMHYECKas XapaKTepUCTHKAa PEYHbIX BOJ. 30HAJIBHOCTh
XUMHUYECKOIO cocTaBa. M3MeHeHune 10 JUIMHE PEKU U MOINEPEYHOMY CEYEHHIO pycila. XUMHUYECKUN
PEXUM pEeK M (aKTOpbl, €ro onpenessonme. 3aBUCUMOCTh XUMHUUECKOr0 COCTaBa BOJ OT pacxoja
BOJIbl, €€ TUIIBL.

IIpecHble, cOIOHOBATBIE U COJISIHBIE (MUHEPAIbHbIE) 03€pa, 30HAIBHOCTh UX PACIPOCTPAHEHUS.

[IpecHble u conoHoBaThie 03epa. MuHepanu3alus 1 HOHHBINA COCTaB BOABI, €r0 (POPMUPOBAHUE.
I"a30BBIii pexxuM, OMOreHHbIE U OpraHuyeckue BemecTBa. Knaccugukaius ozep no TpoHOCTH.

Comnsiable 03epa. OcoOeHHOCTH UX (OPMUPOBAHUS.

OcobeHHocTH (OPMHUPOBAHUS XUMUYECKOTO COCTaBa MOJ3E€MHBIX BOJ pa3Horo tuma. CKopocTh
MUTpaAllMM BEIIECTB, CBS3b C IOBEPXHOCTHBIMM BojaMmH. Boabl crnenu@uueckoro cocrasa:
MUHepaJibHble, He(TsAHBIC, TepMalbHble, apTe3UaHCKHE U TPELIMHHbIE BOJIbI; BOJbI CBS3aHHBIE C
MECTOPOKICHUEM I0JIE3HBIX HCKOTIAEMBIX.

3. Knaccudukauus npupoaHbIX BOJ

®usuko — reorpaduueckue (akToOpbl: KIUMAT, peiabed, CTOK, MOYBEHHBIH W PACTUTEIbHBII
nokpoB. IlIupoTHas M BepTUKaIbHAS 30HAIBHOCTh MMUHEpPAIM3ALMM U HOHHOI'O COCTaBa BOJ CYIIH.
BnusiHue reosorndeckMx M THAPOTeoSIOTHUYECKUX yciaoBH. OCHOBHBIE pa3iMuus B YCIOBHUSAX
(bopMHpOBaHHSA XMMHYECKOI'O COCTaBa BOJ aTMOC(EPHBIX OCAIKOB, PEK, CTOUYHBIX U OECCTOYHBIX
03€p, BOJOXPAHWIUII U MTOA3EMHBIX 03€p.

Knaccudpukanuss cocraBa mnpupoaHbsix Boa. Kiaccudukanuss TOpUpOAHBIX  BOA MO
MUHEpalu3aliid, HOHHOMY U Ta30BOMYy cocTaBy. [IpuHIMI mpeoOiagaroniiXx HOHOB HOHHBIX
cooTHomeHni. I'mnorernueckue comu. Ilpuembl rpaduueckoro wuzobOpaxeHus U 0000LICHUS
pe3yapTaTOB aHAIM3A.

4. I'a30Bblil COCTAB NPUPOJAHBIX BOJ
PacnipocTpaHeHHOCTh XUMHUYECKUX 3JIEMEHTOB B 3€MHOH Kope. PacTBOpeHHBbIe, B3BELIEHHbIE U

KOJUIOUJHBIC KOMIIOHCHTBI MNPUPOAHBIX BOA MHUHCPAJIBHOI'O, Ta30BOTO ©U  OPraHUYCCKOro
IIPOUCXOXKIACHUSA.



5. XumMuHYeckHe NMOKa3aTeJId KadyecTBa BOAbl (AKTHBHASI Peakiusi BOJAbI, KeCTKOCTb,
okuciasaeMoctb, XIIK, BIIK, mesounocts). Munepanusanusi.

OcHOBHBIE NPUPOJHBIE COIM U UX PAaCTBOPUMOCTb. MuHEpanu3anus BOJbl U IJIABHBIE HOHBI.
[IpoucxoxaeHne XJIOPUAHBIX, CyJIb(aTHBIX, KapOOHATHBIX U CHUIMKATHBIX MPHUPOJHBIX BOJI.
PaBHOBecHe XMMHMYECKOrO cocTaBa BOAbl M aTMmocdepbl. CocTaB pacTBOPEHHBIX Ta30B M HUX
MIPOUCXOXKACHNUE. AJNIOXTOHHBIE U aBTOXTOHHBIE Ta3bl.

buorennrie BemectBa (bB) u amementsl. Knmaccudukamums w  ¢dusmonormdeckas poyib B
rporeccax KU3HEACSTeIbHOCTH OMOTEHHBIX 3JIEMEHTOB.

Opranunueckoe BemectBo(OB) B mpupoaHbIXx BoAax MU UX OCHOBHbIE THUIBL. CIOXHOCTH HX
M3y4YeHUs M CHUCTeMa KOCBEHHBIX XapakTtepucTuk: OuxpomarHas (BO) m mepmanranatnas (I10)
OKHUCJIIEMOCTH, XUMHUecKkoe norpedaenue kuciaopoaa (XI1K), uBerHocTs, 3anax, NpuBKYCHI.

6. Jxko0rnyecKkas OLeHKAa COCTOSIHUS BOJAHOMN cpe/ibl U BOJAHBIX 00bEKTOB

KonTponbs 3arps3HeHust BOAHBIX OOBEKTOB W OXpaHa BOJ OT 3arps3HeHwid.  BrmsHue
3arpsiI3HEHUH Ha XMMUYECKUH cocTaB BoAsl. IIponeccsl camoounienus

4.3 Conepxxanue y4eOHOr0 MaTepuasa

4.3.1 [lepeuennb JJadoOpaTOPHBIX padoT

Ne | Nepazgena u TeMbl HaumenoBanue TpynoemkocTs (yacel) [Ouenou-Heie| Dopmupye-

n/m JUCITUTLIAHBI 1ab0paTOPHBIX CpencTBa MBbIE
pabor KOMIIETEH-

Bcero | IIpakTtuuec- I

JacoB Kast
MOJITOTOBKA
1 XUMHU4YeCcKui 1. Onpenenenue 2 2 Pacuets! mo | T1K-3, TIK-6
cocTaB NpUPOAHbIX | HoHOB Ca’’ dbopmynam,

BOJ U (pakTopsl ero | 2. Onpenenenne 2 2 YCTHBIN
¢dopmupoBanus. | moHoB Mg>* pasbop,
MuHeparbHBIH 3. Onpenenenne 2 2 3aroJIHEHHE

COCTaB BOJIBI nouos Na" u K* TUAPOXHUMUY
4. Onpenenenue 4 4 €CKUX
cyibdar-uoHa [TPOTOKOJIOB.
5. Onpenenenue 6 6 Oruer
OMOTeHHBIX
sneMeHTOB: P, NO2,

NOs3", NHys

6. Onpenenenue 3 3
MHUKPOKOMITOHEHTOB

Fe, Si

7. Onpenenenue 3 3
Maprasia




2 Knaccugpukamus | 1. Ouenka noiaydeH- 4 4 Ob6pabotka | I1K-3, TTK-6
MPUPOJIHBIX BOJl | HBIX PE3YyJbTAaTOB U MOJTyYCHHBIX
onpeJieeHus Kilacca JIAHHBIX,
AQHATM3UPYEMBIX BOJ 3aI0JTHEHUE
MPOTOKOJIOB.
Ortuer
3 I'azo0BEIil cocTaB 1. Onpenenenue 4 4 Otuer IIK-3, IIK-6
MIPUPOJHBIX BOJl | PACTBOPEHHOTO
KHCJIOpO/1a
2. Onpenenenue
pactBoperHoro CO»
XUMHUYeCKHe 1. Onpenenenue 6 6 OT4YeT TIK-3, IIK-6
IMOKa3aTe/u 0011IeH )KECTKOCTH
Ka4yeCcTBA BOJBI
2. Onpenenenue OTYeT
(’KeCTKOCTb,
OKHCIISIEMOCTH
OKHCIISIEMOCTb,
L[CJIOYHOCTB). 3. Onpenenenue OTYET
MI/IHepaJII/ISaIII/IfL MIEJIOYHOCTH
4.3.2 Ilepeyennb TeM (BONMPOCOB), BLIHOCHUMbIX HA CAMOCTOSITEIbHOE U3yUeHH e
CaMOCTOSITe/ILHOI padoThI CTY/IEHTOB
Ne Tema 3ananue dopmupyemas NAK
KOMITCTCHITHS
n/m
NAK nx-3.2
XapakTepucTuka TIpOBONUTS
IK-3
KOMITOHEHTOB COCTaBa
Hoxrorosxka x SKCIIEPUMEHTAIbHbIE Pa0OTHI
MIPUPOIHBIX BOJ. P
BBITIOTHCHIIO 10 TOTOBBIM METOIUKAM
MakpOKOMITIOHEHTHI, MK rik-32
OHMOreHHEIE — TTpOBOHTE
S/ICMCHTE, IToaroroska k JIP AKCIIEPUMEHTAIIbHBIE PA0OTHI
MHUKPOKOMITOHEHTHI,
110 TOTOBBIM METOAHKAM
OpraHuYecKoe
BEIIECTBO
NAK nx-3.2
PactBopeHHbIe ra3bl I
. OBOJIUTH
MK-3 P

KapGonaTHas cucrema

IlogroroBka x JIP

9KCIICPUMCHTAJIbHBIC pa6OTBI
I10 TOTOBBIM METOJMUKaAM




4.4 Metoan4yeckne yKa3aHusi M0 OPraHU3alMU CAMOCTOSITEJIbHON PadOThI CTYIEHTOB

CamocrostenbHas paboTa CTYJACHTOB, CBS3aHHAs C MOJrOTOBKOW OTYETOB IO BBITOJHEHHBIM
71a00paToOpHBIM padoTaM, 3aKpEeIUICHHEM TEOPETHYECKOr0 MaTepHalla B BHJAE PEIICHUH 33nad U
IMOATOTOBKC K KOJNIOKBUYMaM U YCTHOMY CO6€CCI[OB3HI/IIO, IMPOBOAUTCA BO BHCAYAUTOPHOC BPCMH.

CrpykTypa oTdera 1o sabopaTopHoii padoTe:

l. Henp paboThI.
2. Teopernueckas 4acTb.
3. BrimonHenue pacdyeTHbIX, TpapUUecKuX U KOHTPOJIBHBIX 3aJlaHHi B COOTBETCTBUU C

METOJIMYCCKUMU YKA3aHUSIMU K KaXI0H padore.

4. BbiBoj (Ha OCHOBE MOTYYEHHBIX PE3YJILTATOB).

MeTtoauueckre peKOMEHIalUK MO BBIMOIHEHUIO U 00pabOTKE SKCIEPUMEHTAIBHBIX JaHHBIX
M0 KaXIOoW J1abopaTopHOW paboTe OmucaHbl B METOJMYECKUX PEKOMEHIAIMSIX, MOATOTOBICHHBIX
npenogaBaTensiMu kKadenpsl (cM. mpuioxeHus). [IpuMepsl pemieHus: TUMOBBIX 3a7a4 MPeCTaBICHbI
B PEKOMEH]IyeMbIX Y4€OHBIX TOCOOUSIX U 3aJaUHUKAX.

V. YYEBHO-METOJINYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITJINHBI

OnexkTpoHHas HHGPOPMALlMOHHO-00pa3oBaTebHas cpela YyHHUBEpPCUTeTa  oOecreyuBaeT
JOCTYN K DJEKTPOHHBIM Y4eOHBIM H3JAaHUSIM M 3JEKTPOHHBIM 00pa3oBaTelIbHBIM pecypcam,
yKa3aHHBIM B pabouell mporpaMmme JUCHMITIIHHBIL.

[Tpu ucnonb3oBaHuM B 00pa3oBaTeIbHOM MpoLIecce NMEeYaTHBIX U3AaHui OnbInoTeyHblid GoHa
YKOMIUIEKTOBAH MEeYaTHBIMU 3/1aHUSIMH M3 pacdeTa He MeHee 0,25 sx3eMIuisgpa KaxJ0ro U3 U3/1aHuil,
yKa3aHHbIX B paloueil mporpamMme IUCHUIUIMHBI, Ha OJHOrO0 OOYYaroIerocss W3 Yucia Jull,
OJTHOBPEMEHHO OCBaMBAIOIINX COOTBETCTBYIOLIYIO TUCLUIUIAHY.

OOyuatonumes o0ecrneyeH JOCTYN K COBPEMEHHBIM IpPOQecCHOHAIbHBIM 0a3aM JIaHHBIX U
MH(GOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.
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1) 0a3bl JTaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U OUCKOBbIE CHCTEMbI
1. https://e-articles.site
2. https://ros-pipe.ru/tekh info/tekhnicheskie-stati/gidrogeologiya-/

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

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

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1 YueOHo-s12a00paTopHOe 000pya0BaHMe:
Kabuner Ne 3360 ocnHamieH oOopyaoBaHHWEM, KOMIUIEKTAMHU ILIAKaTOB, METOJIUYECKUMHM
yKa3aHUSAMHU MpeIHa3HaYCHHBIMU JJIs1 TPOBEICHUS TAO0OPaTOPHBIX 3aHATHI.

Ne i/t HauMmenoBanue KonnuectBo

Ha60p PCAKTHUBOB AJId aHaJIM3a BOJbI, IITATUBLI KaxXKIAOMY CTYACHTY

MepHas nocyna (MUIeTk, OFOPETKH, IUITHHIPHI, KOJIOBI) KaXXJIOMY CTYJICHTY

Habop xumudeckoii mocy/pl (KOJIObI, CTAaKAHBI, TUTIIHN)

®dorokonopumerp KOK-2

CrnektpodoromeTp

Becbl anHamuTnuyeckue

MydenbHas neus

A Il e B I Bl Bl B e

CymumnpHbIi mkad

2
2
2
pH-metp 2
2
1
1
1

H
e

Bonsnas O0aus

—
—

DNEKTPOIIUTKI KaXXJIOMY CTYJEHTY

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B nmponecce M3ydYCHHUA JUCHUINIIMHBI HCIOJB3YIOTCA IOUCTAHIUMOHHAsA W OYHad (bopMa
o6yquI/1$[, a TAKXKC TPAAWUIUOHHBIC WU MWHHOBAIIMOHHBIC TCXHOJOIMH, AKTUBHBIC U HHTCPAKTHUBHBLIC
METOABI 06y‘-IeHI/I$II TEXHOJIOTHUA HpO(i)eCCI/IOHaJ'II)HO-OpI/IeHTI/IpOBaHHOFO 06yquH5{, JICKIINH,
06T)$ICHI/ITG.HBHO-I/IJ'IJ'II-OCTpaTI/IBHI:Jﬁ METO/J C DJICMCHTaAMH HpO6J’IeMHOFO H3JI0KECHUA, KOHTPOJBHBIC 1

nabopaTtopHble paboThl, KOJUIOKBUYMBI, pa300p KOHKPETHBIX CUTYaIUH.

VIII.OLEHOYHBIE MATEPUAJIBI IJI51 TEKYHIEI'O KOHTPOJIS 1
IMMPOMEXYTOUYHOM ATTECTALIUU

Ouenounsie cpeacrsa (OC):

8.1. OueHouHbIE CpeACTBA I BXOJIHOTO KOHTPOJISI - HET.

8.2. Ha3zHaueHue OIIEHOYHBIX CPEJCTB TEKYIIEro KOHTPOJS - BBISBUTH C(HOPMUPOBAHHOCTD
cocrapistronux vacrteid kommerenmuil [1K-3, TIK-6 (MK k3.2, WK nk-e.1). @opmupyrorcst B
cootBercTBuU ¢ JIHA yHuBepcuTeTa B BUIE BBINIOJHEHHUS JaOOpPaTOPHBIX padoT u odopMieHUs
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OTYETOB.

ATTecTallMOHHOE UCIBITaHUE 10 JucuuiuiiHe B (opme 3adera ¢ oneHkoi (3a0)
oOyyJaromuecs: IpoXoaiT B COOTBETCTBHU C PACIUCAHUEM CECCHH, B KOTOPOM YKa3bIBaCTCS BPEMS
€ro MPOBECHUS, HOMEDP ayIUTOPHUH, OopMa UCIIBITAHUS, BpEMS K MECTO MPOBEJICHUS KOHCYJIbTAIIUH,
OO npernogaBaTensi. Y TBEPKICHHOE paclMCaHUe pa3MelIaeTcss Ha WH(POPMAIMOHHBIX CTEHIIAX, a
Takke Ha OoQHUIMaIbHOM caiTe (akyiabTeTa. Bompochkl K 3a4eTy C OIEHKOW COCTaBJISIIOTCS Ha
OCHOBaHMH JICHCTBYIOIIEH pabouell mMporpaMMbl TUCIHUILIAHBI, U TIOBOISTCS IO CBEIACHUS CTYJICHTOB
HE MEHee uYeM 3a 2 Hemenud J0 Hadajga ceccud. Pexkomenmyemble (OpPMBI MPOBEIACHUS
mudepeHIMPOBaHHOTO 3a4eTa;

- yCTHOE co0eceioBaHue 110 YYEOHOMY MaTepHaTy JUCITUTUINHBL,

- TECTUPOBAHUE.

[IpenogaBarens BIpaBe caMm BHIOpaTh GopMy MPUHATHS 3a4eTa.

OneHka BBICTaBISIETCS IPENojAaBaTelieM B AaTTECTAlMOHHYIO BEIOMOCTh B  CpPOKH,
yCTaHOBJICHHbIE pacniucanueM. OIeHKa B 3aU4ETHYIO KHI)KKY BBICTaBIISIETCS B J€Hb aTTECTAIlMOHHOTO
HCIBITAHUA.

Hapymienne NUCHUIUIMHBI, CHUCBIBAHUE, HCIIOJIB30BAHHE OOYYAIOUIMMUCS Hepa3pelIeHHBIX
MEYAaTHBIX M PYKOIMCHBIX MaTepHalioB, MOOUIBHBIX TeIe(POHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M APYTUX BUIOB JIMYHOH KOMMYHUKAIIMOHHON U KOMIBIOTEPHON TEXHUKHU
BO BpeMs AaTTECTAlMOHHBIX HCIBITAHUN 3ampenieHo. B cimyuae HapymieHuss 3Toro TpeboBaHUS,
npenojaBaTesib 0053aH yIaluTh OOYyYaromierocss U3 ayJUTOPHUH U MPOCTABUTh €My B BEIOMOCTH
onieHKy «Hey1oBineTBOpUTEIbHOY.

[IpenogaBaTento MpeNOCTAaBIAETCS MpPaBO 3aJaBaTh OOYYAIOUIUMCS JIOMOJHUTEIbHbBIE
BOIIPOCHI B paMKaxX MPOrpaMMbl JUCHHUILIMHBI TEKYIIETO CEMECTPa, a TaK’Ke, IOMUMO TEOPETHUECKUX
BOIIPOCOB, JaBaTh 3a/1aud, KOTOPbIE M3YyYaJIMCh HA 3aHATUSAX. BBICTaBI€HHE OLIEHOK, MOIYYEHHBIX
Py TOJABEACHUM PE3YyJIbTaTOB MPOMEXKYTOUHOW aTTECTAllUM, B ATTECTAIMOHHYIO BEJOMOCTb H
3aUeTHYI0 KHIDKKY TPOBOJUTCS B TPUCYTCTBHH camoro oOydaromierocs. [IpemonaBarens HeceT
MEPCOHANIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOUHOCTh BHECEHHUSI 3aIlIUCEN O pe3ysbTaTax
MIPOMEXYTOYHOHM aTTeCTalli B aTTECTAlMOHHYIO BEIOMOCTh M B 3aueTHbIe KHMXKKU. OOydaronuecs
HMMEIOT MPABO HA Mepecaady pe3yJbTaTOB OCBOEHUS UMM IUCLIUILUINH.

WHBanuapl 1 numa ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMM 3JI0pPOBbsl, MOTYT C/JaBaTh 3a4eT B
MEKCECCHUOHHBIN MEePUOJI B CPOKH, YCTAHOBJICHHBIE HHIUBHUIyalIbHBIM YUYEOHBIM MaHoM. HBamuabI
W JIMa C OrPaHUYEHHBIMH BO3MOXHOCTSIMH 3J0pPOBbS, HMEIOUIME HAPYIIEHUS OMOPHO-
ABUTATENILHOTO aIlapaTa, JONYCKAlTCs Ha aTTEeCTAllMOHHBIE WCHBITAHUS B COIMNPOBOXKJICHUU

ACCUCTCHTOB COITPOBOXAAIOIIINX.

IIpuMepHBIi nepedyeHb BONPOCOB K AU (P PepeHUPOBAHHOMY 3a4eTy M0 JMCUHUIIHHE
«'mapoxummusi»

l.T'mppoxumus kak Hayka. Kparkmii ucropudeckuit odepk. COBPEMEHHOE COCTOSHHE H
3a/1a4d THAPOXUMHUYECKUX HCCIICIOBAaHUH.

2. Teopernueckue OCHOBBI TUIAPOXUMHUU. CTPOCHUE MOJEKYJIbl BOAbI M €€ OCHOBHBIE
¢bu3nuecKkre 1 XUMHUYECKHE CBOWCTBA.

3. AHOMaJbHBIC CBOMCTBA BOJIBI M MX BIIMSIHUE HA PEKUM BOJHOTO OOBEKTA.

4. X¥UMUYECKHI1 COCTaB MPUPOIHBIX BOI.
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5. IlpuponHas Bojga Kak MHOTOKOMIIOHEHTHBIM pacTBOp. KOHLEHTpalusi pacTBOPOB H
CIOCOOBI €€ BBIPAKCHUSI.

6. KHcroTHO-OCHOBHBIC PAaBHOBECHSI B NMPUPOJIHBIX Bojax. bydepHas emkocts (o pH) u
CUCTEMBI €€ MMOACPIKAHHUS.

7. KapOonaTtHas cuctemMa B MMOBEPXHOCTHBIX BOJIaX, CBSI3b C OMOTHYECKUMH (TTPOTYKIIMOHHO-
JECTPYKITMOHHBIMHU ) TTPOIIECCAMH.

8. BUIbI )KECTKOCTH BOIEL.

9. Heopranuueckue BemiecTBa B IPUPOIHBIX BOJAX.

10. T'a30BBIf cOCTaB TPUPOJAHBIX BOJ, AaOMOTHYECKHE U OUOTHYECKHE (HAKTOPHI
hopmupoBaHuUs.

11. buoreHHbIe U OPraHUYECKHUE BEIIECTBA MPUPOTHBIX BO/I.

12. MUKpOKOMITOHEHTBI M UX 3HAYCHUS.

13. O0une u cymMMapHbIe IMOKa3aTeal KauecTBa BOIbI.

14. OpranonentTuyecKkre nokKazaTesiv KauecTBa BOJI.

15. OkucIuTenbHO-BOCCTAaHOBUTENbHBIN MTOTeHITMaN (Eh) mpupoaHbIX Bo/I.

16. PacTBOpeHHBIN KUCIOPO B BOJIE.

17. TToka3zaTenu OKHCIIEMOCTH BOIbI (IepMaHTaHaTHas U onxpomaTHas - XI1K).

18. buoxumuyeckoe norpednenue kuciaopoaa (BIIKS, BITKm).

19. Knaccudukanust mpupoIHBIX BO/I.

20. Kimaccel kauecTBa BOJI.

21. 'mapoxumuueckas chbeMka. [ mapoxuMudeckue HaOIroqeHHUS.

22. dusznyeckre OCHOBHI THAPOJIIOTHUYECKUX TMpoiieccoB. DyHIaMeHTaNbHbIE 3aKOHBI (PU3HKU
Y UX UCIOJIb30BaHUE TIPU U3YYCHUU BOJAHBIX OOBEKTOB.

23. CtpyKTypa BoJIHOTO OanaHca.

24. TennoBol 6anaHC BojioeMa.

25. banaHc conepkaluxcs B BOAE BEIECTB.

26. 'mppoxuMmuUecKue noKazaresiv KauecTBa BOJIbI.

27. 'uapoXUMUYECKUI PEKUM BOJJOEMOB.

28. ®opMUpOBaHHE XMMHUUYECKOTO COCTaBa MPHUPOAHBIX BoA. [Ipuponnsie dhakropsl. duznko-
reorpaduueckue

dakropsl. ['eonoruueckue pakTopsl. buo-nmorudeckue GaxTopsl

29. ®opmupoBaHNE XUMUYIECKOTO COCTAaBA MPUPOAHBIX BOJ. AHTPOIIOT€HHBIE (DAKTOPBHI.

30. Tuppoxumusi aTMOC(hEpHBIX OCATKOB (XMMHUYECKHUN COCTaB aTMOC(EpPHBIX OCAIKOB;
MPOUCXOXAeHHEe U (OPMUPOBAHHE COCTaBa aTMOC(hEpHBIX OCaaAKoB). V3MEHEeHHe XMMHYECKOTO
cocraBa aTMOC(hEpHBIX 0CATKOB MO/ ACHCTBUEM aHTPOMOTEHHOTO BIIUSHUS.

31. Knaccudukanus pek.

32. MopdomeTrpruueckrue XapakTepuCcTUKH OacceiiHa pek.

33. Mopdomnorust © MOpPOMETPUs PEKH.

34. Peka u peunas cetb. [Jonuna u pycino peku. [IpononsHbiil mpoduib pexu.

35. Iluranue pek.

36. BoxHblii 6anaHC pexH.

37. BoHBIH peXUM PEK.

38. ®a3bl BogHOTO pexkuma pek. [lomoBoabe, MaBoIKU, MEXKEHbD.
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39. Tmapoxumuyeckuii pexuMm pek (hopMupoBaHHE XHMHUUYECKOTO COCTaBa BOJ Ha
BojocOope; 00mue 3aKOHOMEPHOCTH (POPMHUPOBAHUS XUMHUYECKOTO COCTaBa PEYHBIX BOJ;
THUAPOXUMUYECKHUI PEXHUM IJIaBHBIX HOHOB U T.J.).

40. 3MeHeHrne XUMUYECKOI0 COCTaBa BOJ PEK MOJ ACHCTBUEM aHTPOIIOTEHHOTO BIUSHUS.

41. IIpoueccel, MPOTEKAIOIIUE TP CAMOOYUCTKH BOJ PEK.

42. 'uapoXuMHAYECKUN PEXKUM 03€p.

43. Tunsl o3ep.

44. Mopdouorus u mopdhomMeTpus o3ep.

45. I'uaipoXxuMusi OKEaHUYECKUX BOJL.

46. Kimaccudukanus mo3eMHBIX BOJI.

47. 'uipOXUMHAYECKUN PEKUM IPYHTOBBIX BO/I.

48. [IpakTrueckoe 3HaUEHUE U OXpaHa MOJ3EMHBIX BOJ.

49. ApTe3naHcKue U OA3EMHbBIEC BOJIBI.

50. DBTpoduKaIUs BOJOESMOB.

51. I'mapoxumusi BOJOXPAHWIIHII.

52. OcoO6EHHOCTH XMMUYECKOT0 COCTaBa MOA3EMHBIX BOJI. [ pyHTOBBIEC BOJBI.

53. I3aMeHeHne KayecTBa IPyHTOBBIX O/ IEHCTBUEM AHTPONOT€HHOIO BIIUSHHUSL.

54. Hamopuble (apTe3uaHckue) BOAbl. MuHepaiabHble BOABL. VI3MEHEHHE XUMHUYECKOIO
COCTaBa MoJI AEHCTBUEM AaHTPOIIOT€HHOI'O BIIUSHUA.

55. T'mapoxumuyeckas: 30HaIBHOCTh. 30HAIBHOCTH aTMOC(EpPHBIX OCaIKOB. l3meHeHue
MIPUPOJIHOMN 30HATIBHOCTH

XUMHYECKOT0 COCTaBa MoJ JEHCTBHEM aHTPOIIOTEHHBIX (haKTOPOB U MPOIECCOB.

56. 30HaNbHOCTHh MOBEPXHOCTHBIX BOJA. VMI3MEHEHHE MPUPOJHON 30HATBHOCTH XUMHUUYECKOTO
cocTaBa MoJl ACMCTBUEM aHTPOIOTEHHBIX (PaKTOPOB U MPOIIECCOB.

57. 30HaNBHOCTH TPYHTOBBIX W HANOPHBIX BOA. V3MeHeHHE MNPUPOJHON 30HATBHOCTH
XMMHYECKOT0 COCTaBa MoJI JCHCTBHEM aHTPOIOTEHHBIX (haKTOPOB U MPOIIECCOB.

58. O011ue npeacTaBIeHUs 0 METOJaX XMMHUECKOT0 aHallu3a MPUPOJAHBIX BOJ.

59. Anamu3 Box B naboparopuu. CokpamieHHbI aHanu3. [loMHBIA XMMHUYECKMH aHaIu3.
CrnenuanbHBIA XUMAYECKUHA aHAIIN3.

60. DNeKTpOXUMHYECKUE aHAIN3a TPUPOJHBIX BOJ.

61. MOHUTOPUHT 3arps3HEHUsS BOJHBIX OOBEKTOB W OXpaHa IMMOBEPXHOCTHBIX BOJ OT
3arps3HEHUSL.

62. OCHOBHBIE BUbI 3arpsA3HEHUS TPUPOIHBIX BOJ.

63. VICTOYHHMKY TOCTYIUICHUS! 3arpsS3HSIONINX BEIIECTB B BOJHBIE OOBEKTHl U 3arps3HEHHE
MMOBEPXHOCTHBIX BO/I.

64. HopmupoBaHue kauecTBa BOA.

65. Oxpana BoJ OT 3arpsi3HeHUA. [ uIApOXuMHEs Ha CITykK0e MOHHUTOPHHTA OXPaHBI BOJI.

66. [Iporuno3upoBaHre U3MEHEHUH XUMHUYECKOI'O COCTaBa MOBEPXHOCTHHIX BOoA. OnepaTuBHOE
MIPOTHO3UPOBAHUE.

67. Dxonornyeckue Karactpodbl. AHAIU3 MPUYMH COBPEMEHHBIX KPYIHBIX 3KOJIOTHYECKHX

KaTaCTpO(l) 1 OIICHKAa UX HCIraTUBHOI'O BOBHGﬁCTBHﬂ Ha MOBCPXHOCTHLIC BOIBI.
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8.3. OueHouyHble cpeacTBa JJf MPOMEXKYTOYHOM artectanuu (B d¢opme 3ayera ¢
OLIeHKOI1)

3aueT C OLEHKOW sBisieTcs (OpPMOM OIEHKU KadyecTBa OCBOCHUS OO0Yy4YaroUMMUCS
o0pa30BaTenpHOM MporpaMMbl MO paszaenam AucUUILIMHBL [lo pesynpTaTam 3auera oOydaromeMycs
BBICTABIIACTCS OLICHKA «OTIMYHO», «XOPOLIO», «YTOBIETBOPUTEIHHOY» WIN «HEYIOBIECTBOPUTEIHHOY.

Kputepun oneHku OTBeTa, KOTOpble MpEACTaBlieHbl B Tabnuie, a Takke ¢opma ero
MPOBEJICHUSI  JIOBOAATCA JO CBeAeHHUA oOydaromuxcss [0 Hayajna 3adera. Pesynbrar
muddepeHIIMPOBAaHHOTO 3a4eTa OOBSABIAETCS HEMOCPEJACTBEHHO IIOCJIE€ €ro Cclaayd, 3aTreM
BBICTABJIACTCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh U 3aYETHYIO KHIKKY.

[MIxana Kpurepuu onieHuBanus
Oruenka 5 (OTJIMYHO) - CTYJICHT TIOJTHO YCBOWJI YUeOHBIN MaTepua;
- IOKa3bIBAaET 3HAHNUE OCHOBHBIX MOHSATUHN AUCHUIUIMHBI, TPAMOTHO
MOJIB3YeTCs
TEPMHUHOJIOTHEIH;

- IPOSIBJISIET YMEHHE aHAIM3UPOBATh U 000011aTh HH(OPMALINIO, HABBIKU
CBSI3HOT'O ONMCAHHUS SBJIEHUH U IIPOLIECCOB;

- IEMOHCTPUPYET YMEHHUE U3J1araTh MaTepuall B ONpeesIEHHOM
JIOTUYECKOU

MIOCJIEZI0BATEIBHOCTH;

- I0Ka3bIBaET YMEHUE WLIIOCTPUPOBATh TEOPETUYECKUE ITOTOKEHUS
KOHKpPETHBIMU ITPUMEpPaMU;

- IEMOHCTpHUPYET CHOPMHUPOBAHHOCTb U YCTOHYMBOCTb 3HAHUM, yMEHUIl U
HaBbIKOB;

- MOTYT OBITh JIONYILEHbI OJJHA—BE HETOYHOCTH IIPU OCBELICHUN
BTOPOCTENEHHBIX BOIIPOCOB

Orenka 4 (xopotiio) - OTBET YOBJIETBOPSIET B OCHOBHOM TPeOOBAaHUSAM Ha OIEHKY «5», HO MPHU
3TOM

MMEET MECTO OJIMH U3 HEIOCTATKOB:

- B YCBOCHHMH y4eOHOTO MaTepHana JOMyIeHbl TPOOeIbl, He UCKA3UBIIIKE
coJiep’KaHue OTBETA;

- B U3JI0’)KEHUH MaTepuasa J0MyIIeHbl He3HAYUTEIbHbIE HETOUHOCTH

Onenka 3 - 3HaHHE OCHOBHOT'O IPOrPaMMHOTO MaTepHalia B MUHUMAJILHOM 00beMe,
(YIOBJIETBOPUTEIHLHO) MOTPEUTHOCTH HEMPUHIIUITHAIBHOTO XapaKTepa B OTBETE: HEMOJIHO

WJITY HEMOCJIEI0BATENBHO PACKPBITO COEpKAHUE MaTepuaa, HO TOKa3aHo
oOmee

MMOHMMAaHHUE BOIIPOCOB;

- IMEJINCh 3aTPYTHEHHUS WU JOIMYIICHBI OIITMOKHU B OTIPEICTICHUN
MOHSTHUM,

WCTIOTH30BaHUH TEPMUHOJIOTHH, ONTMCAHUN SIBJICHUI U MPOIIECCOB,
WCIIPaBIICHHBIE

MOCJI€ HaBOISIIIINX BOIIPOCOB;

- BBISIBIIEHA HEJIOCTATOYHAs C(HOPMUPOBAHHOCTh 3HAHUH, YMEHUN U
HaBBIKOB,

CTYJIEHT HE MOXKET MPUMEHHUTH TEOPUIO B HOBOW CUTYyaIluU

Onenka 2 - Ipo0Oesbl B 3HAHHUSIX OCHOBHOT'O MTPOrPaMMHOI'0 MaTepuaiia,
(HEYTOBJIETBOPUTEILHO) | TPUHITUTTHATBHBIC

OLIMOKH IIPU OTBETE HA BOIIPOCHI;

- 00Hapy’KEeHO HE3HAHHWE WM HEMTOHUMaHue OOJIbIIeH MiIn Hanbosee
BAKHOM
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94acTH y4eOHOro Marepuara;

- IIONYIIEHBI OMINOKH B ONPEAEICHUH TOHATHH, TPU MCIIOIH30BAHUH
TEPMHUHOJIOTHH, B ONTUCAHUY SIBICHUH U TPOLIECCOB, KOTOPBIC HE
UCTIPABIICHBI [10CIIE HECKOJIBKUX HABOSIINX BOIIPOCOB;

- He cpOpMUPOBAHBI KOMIIETEHIIMH, OTCYTCTBYIOT COOTBETCTBYIOIIHE
3HAHHUA,

YMEHUS U HaBBIKU

[TIporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusamMu @PI'OC BO mo HampaBieHHIO
noarotoBku 04.03.01 Xwumwst.
Pa3pa6oTumk: noueHT kadenapsl oOuiei 1 Heopranndeckon Xumud, K.X.H. E.A.JlaTkoBa
[Iporpamma coctaBieHa B coorBercTBUM ¢ TpeOoBanusiMu @OI'OC BO no HamnpaBieHHIO
noarotoBku 04.03.01 Xumusi.
[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapsl 001Iel U HEOPraHUYECKOH XUMUHU
«11» anpens 2025 .  IIpoTtokon Ne 4

3aB. kadenpoit 1.Xx.H., mpodeccop A.10.Cadponos

Hacmoswas npocpamma, He Mmodcem Oblmb 60CHpouzsedeHa HU 6 Kakou ¢popme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopul-paspabomuuxa npocpammol.
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