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Conepxanue

L Ilenu u 3ama4u AUCLUMILIMHEL
IL. Mecto qucuuminHzel B crpykrype OITOIL.
I11. TpeboBanus K pe3yinbTaTaM OCBOCHUS IUCIUILTUHBI

IV. ConeprkaHue U CTPYKTypa AUCHUTUIAHBI

4.1. ConepxaHue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM, C YKa3aHUEM BUIOB
yueOHBIX 3aHATUHN U OTBEACHHOIO HAa HUX KOJIMYECTBA aKa/IEeMUYECKUX YacOB

4.2. [Inan BHEayAUTOPHOM CAaMOCTOSATEIHLHON pabOThI 00YUAIOIINXCS TTO TUCIIUILIMHE
4.3. Coneprkanue y4eOHOT0 MaTeprana

432  TlepeveHb CEeMMHAPCKHUX, TIPAKTHYECKHUX 3aHATHI H JJa00paTOpHBIX paboT
432 IlepeueHb TeM, BBIHOCUMBIX Ha CaMOCTOSITEJIbBHOE HM3Y4YEHHUE B paMKax
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB

4.4, MeTtonuueckue yKazaHUsl IO OpTraHU3AIMN CaMOCTOSATEILHON pabOThI CTYICHTOB
4.5. TlpumepHas TeMaTHKa KypCOBBIX padboT (ITPOEKTOB) (ITPU HATTHYHH )

V. VYuebHo-Meromuueckoe 1 MHDOPMAITOHHOE 00SCTICUCHIE TUCIMTUTAHBI (MOTYJIS ):
a) mepeyeHb JUTEPATYPHI,
0) CITMCOK aBTOPCKUX METOAMYECKUX pa3pabOTOK (yKa3aTh MPH HAIMYN);
1) 0a3bl JaHHBIX, TOMCKOBO-CIIPABOYHBIE M HHGOPMAIIMOHHBIC CUCTEMBI

VI. MarepuanbHO-TEXHHUYECKOE 00eCTIeUeHUE TUCITUTUTHHBI (MOTYIIS )
6.1  YuebHo-mabopaTopHOE 000pYyAOBaHHE
6.2 [IporpammHoOe obecrnieueHne
6.3 TexHuUecKkue 1 AEKTPOHHBIE CPEICTBA O0YUECHHUS

VII. O6pa3oBaTenbHble TEXHOIOTHH
VII. OueHouHble MaTepuanbl A TEKYHIETO KOHTPOJIS U IMPOMEKYTOYHOU
aTTecTauuu



I. Ieau 1 3a7a4i TUCHUILINHBI.

Heap OMCHUIUIMHBI - T[IO03HAKOMHUTH CTYACHTOB C TEOPETUYECKMMU OCHOBAMH
TUAPOXHUMHUHU, BO3MOXKHOCTSIMHU, OOJIACTHIO TMPUMEHEHHS METOJOB aHalu3a MPUPOIHBIX BOJ,
paccMOTPETh OCHOBBI PETHOHAIBHOW THAPOXUMHUU, TUAPOXUMHUA aTMOC(EPHBIX OCAIKOB, PEK,
03€p U MOJ3EMHBIX BOJ.

3amaum: - T1O03HAKOMUTh CTYAEHTOB C TpUEMaMH I[IOCTAaHOBKH UCCJIEIOBAHUS
aTMOC(EepHBIX 0CaTKOB, PEYHBIX, O3EPHBIX U TOJ3EMHBIX BOJ, BOJIOXPAHUIUII, C BBEIOOPOM

MCTOJa aHaJIn3a.

II. MECTO JUCIHUAIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucruummna «[ mapoxumus» b1.B.JIB.08.01 BxoauT B 610K «/IMCIHUIUTAHBL
(MOIymH)», OTHOCSAIIUICS K AUCIMIUIMHAM IO BBIOOPY Y4eOHOTO TIaHA TMOATOTOBKH II0
HanpasneHuto 04.03.01 Xumust.

2.2. ]lns w3ydeHus: JaHHOW Y4eOHON TUCIUIUIMHBI HEOOXOMWMBI 3HAHUWS, YMEHUS H
HAaBBIKK, (QOpMHUpyeMble NPEINISCTBYIONIMMHI IucHUIUTHHAMU: «Heopranudeckass XuMUs»,
«AHamuTH4ecKass XuMus», OHU3UKO-XUMUYECKUE METOJbl aHaiau3a, MaTemarudeckass Teopus
IKCIIEPUMEHTA.

2.3 TlepedeHp MOCIEAYIOMUX YICOHBIX AUCIUIUINH, )T KOTOPBIX HEOOXOIUMBI 3HAHHSI,
YMEHHsI U HaBbIKM, (QOpMHpyeMble TaHHOW Y4eOHOW AWCIMILIMHOW: TIONy4YeHHBbIC 3HAHWS,
YMEHHsI U HaBBIKH HEOOXOOUMBI TpU JaibHeWmel pabore B chepax mpodeccnoHaTbHOM
NesTeNbHOCTH, Tipu BeinonHeHnn BKP, mpogomkennn oOydeHus: B MarucTparype.

III. TPEBOBAHUA K PE3YJbBTATAM OCBOEHUSA JUCIUITJIMHBI
[Ipomiecc  OocBOEHHWS JAMCHUIUIMHBI HampaBieH Ha (OPMHUPOBAHHE DIIEMEHTOB

komrnerenuuit  I[1K-3, [IK-6 B coorBerctBuum ¢ ®I'OC BO no HampaBieHUIO MOATOTOBKU
04.03.01 Xumus.

Ilepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHs MO0 JUCHUIINHE, COOTHECEHHBIX C
UHIUKATOPAMH JTOCTHKEHHUS KOMIMeTeHIMii

Komnerenuus NuHaukaTopsl KOMIETeHIUT PesynbTaThl 00yyeHus

I1K-3 Cmocoben UK k.3.1. [0OTOBUT 00BEKTHI 3HaTh:  TpeOOBaHUA  TEXHUKU
TOTOBHUTH OOBEKTHI WCCIICIOBAHUS Oe3omacHOCTH TIpu  paboTe B
HCCIIEN0BaHUS NAK ITK-3.2. IIpoBoaut XUMHUYEeCKOH JabopaTopuu Hu Ha
(BemecTBa IKCIICPUMEHTAIIbHBIC PA0OOTHI IO | BOJHBIX OOBEKTaX; TCOPETHUYCCKUE
CUHTETHYECKOTO U TOTOBBIM METOJIUKAM OCHOBBI Pa3HBIX PAa3/IeNIOB XHMHHU,
MPUPOTHOTO N K3 3. ITpoBoauT pacueTHo- CyTh pEakiud W  MPOIIECCOB,
MIPOUCXOXKICHHSI, TEOPETUYECKUE UCCIICOBAHMUS MO0 | UCTIOIB3YEMbIX B aHaJIUTHYECKON
MaTepuaibl ¥ p.) U 3aJJaHHBIM METOJIMKAM XUMHUM; TPUHLUIBI U o0nactu
MIPOBOAMTH UX UCTIONIb30BaHUS OCHOBHBIX
U3Y4YECHUE T10 METOJIOB XHMHUYECKOTO aHau3a.
3a/laHHBIM Nwmets peICTaBICHHE 00

METOANKAM 0COOEHHOCTSIX OOBEKTOB aHAIN3A.
YMeThb: TOATOTaBINBATh OOBEKTHI
UCCIIEIOBaHMUSL  JJI1  aHalu3a,
MPOBOANTH  DKCIIEPUMEHTAJIbHBIC
HCCIIEIOBaHUI o 3aJaHHOU
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METOIHKE, paboratb Ha
anmaparype,  IPUMEHAEMOH B
AQHAIUTUYECKUX  HCCIEIOBAHUSAX;
OCYIIECTBIIATE cOOp, 00paboTKYy,
aHaIu3 u CUCTEMAaTU3alIIO0
Hay4HO-UCCIIEN0BATEIbCKOMN
uHpopmaIuu 1mo teme (3aJaHHIo);
OIICHUBATh CTENEHb 3arpsA3HEHUs
BOJA M JlaBaTh 3aKJIOYEHHE O
BO3MO>KHOCTH UCIIONIb30BaHUS
BOJIHBIX 00BEKTOB B
pBIOOXO3SMCTBEHHBIX — IIENSAX B
cootBercTBUU ¢ OCT nnu 'OCT
Baanersb: HaBBIKAMU TPUMEHEHUS

TEOPETUUYECKUX OCHOB npu
MIPOBECHUU aHAJIUTUYECKUX
peaxkuuit VIS OnpeIesICHUs
DIIEMEHTOB B Pa3IUYHBIX 00BEKTAX;
COBPEMEHHBIMU METOIaMH
Hay4YHBIX TUJIPOJIOTUYECKUX
U3BLICKAHMH, METOJIUKaMU

THAPOXUMUYCCKOTO  aHajdu3a U
IIOJIEBBIX
THIPOMETEOPOIOTHUECKUX
HAOJIIOIEHUH.

[TK-6 Criocoben
MPUMEHSITh
OCHOBHBbBIC
€CTECTBEHHOHAYYHBI
€ 3aKOHBI 1
3aKOHOMEPHOCTH
pa3BuTHA
XUMHYECKON HAYKH
IIpY aHaJIA3e
MOJIy4YE€HHBIX
pe3yNbTaToB

NKk-6.1 3HaeT TeopeTHdecKue
OCHOBBI 0a30BbIX XUMHUECKUX
JTUCIUIUINH (HEOPTraHUYECKOH,

OpraHN4eCKOM, aHATUTHYECKOH,
bu3HYECKON XUMUU, XUMUU
BBICOKOMOJIEKYJISIPHBIX

COCIMHEHUH, XUMUIECKIX OCHOB
OMOJIOTMYECKUX MPOIECCOB.) U

CIOCOOBI UX UCTIOIB30BAHUS PH

pelIeHnr KOHKPETHBIX
XUMHYECKHX 3a]a4
NKk.62 Ucnions3yer

KOMIIBIOTEPHBIE TEXHOJIOTUU AJIS

CUCTEMAaTH3alNH PE3YIbTATOB
JKCIIEpUMEHTA

3HATh: OCHOBHBLIE JOCTOWHCTBA U
HEJIOCTaTKH Pa3JIMYHBIX METOJIOB
HUCCIEOOBAHUS CBOWCTB BEIIECTB U

MaTepuasoB
YMmerbp:  NpPOBOAUTH  HPOCTHIE
oTiepamuu (xmaccudukamms

BEIIECTB, COCTaBlieHHE (HOpMYII,
CXE€M  TMpOIECCOB, MNEPBUYHBIN
aHAIN3 pe3ylbTaToOB U T.OI.) C
y4eTOM OOIIMX 3aKOHOMEPHOCTEH,
bopMynupyeMbIx B pamKax
AHAIUTUYECKON XUMHH

Baanern: TEOPETUYECKUMHU
MPEICTaBICHUSMA pa3IMYHBIX
XUMHI, OCHOBAMHM XUMHYECKHX
METOJIOB aHAIM3a HEOPTraHUIECKIX
U OpPraHMYeCKUX  COEAMHEHUH,
METOJIONIOTHEH BBIOOpPa METOJIOB
aHalM3a, MMETh HaBBIKM  HX
OPUMEHEHHUS TIpU  TMPOBEICHUU
QHAIUTUYECKUX  peakuud s
olnpeaeneHus AJIEMEHTOB B
pa3IUYHBIX 00BEKTaX.




IV. COAEPXAHMUE U CTPYKTYPA JUCHUIIJINHBI

IIPOMEXKYTOUYHOM aTTeCTal[My: 3a4€T C OLIEHKOM.

O0BbeM IUCHMIUIMHBI cOcTaBiseT 3 3. €., 108 4acoB, B TOM uucie 84 yaca KOHTAaKTHOW paboThl, 54 yaca mpakTHYEeCKOW moaroroBku. dopma

4.1 Conepxxanue AUCHUIJIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM, ¢ YKa3aHHeM BUA0B Y4eOHBIX 3aHATHH U OTBEJIEHHOI0 HA HUX KOJHYECTBA
aKaJjeMHYecKHX YacoB

Buzpl yueOHO# paboThI, BKITIOYAsi CAMOCTOSTENBHYIO padoTy
00y4alomuXcst ¥ TPYAOEMKOCTS (B Yacax)

DopMBI TEKYIIETO

- KOHTPOJISI
§ KonrtaktHas paboTa mpernogaBaTess ¢ 00y4JaroIuMucs e yeneBaeMocTH;
Ne /m Pasgen qucinIuIinHbl/ TEMBI g 5 = dopma
3 JlaGopaTopHbIe 3aHATH % é OPOMEKYTOYHOM
Textmm Beero W3 Hux Koncynpranumn § & aTTeCTalluHU
qacop | TPAKTHUECKAS KCP =
MOJrOTOBKA O
Bsenenue.
1. | Tmapoxumus: omnpeneieHue, Neib, MPeaAMeT, OOBEKT, 3aladm. 6 2 2
[Tpobnema okpyxaromei cpespl.
CBoiicTBa BOJBI M HMX 3HAYUMOCTH JJIS (PYHKIIMOHUPOBAHHS
5 | MA3EMHBIX M BOJHBIX OKOCHCTEM. XUMHYECKUH  COCTaB 6 4 32 32 4
" | mpupomHBIX  Bom W akTopel ero  (GopMUpOBaHHS.
MuHepallbHBIN cOCTaB BOJIBI
3. Knaccudukanus npupoIHbIX BOJ 6 2 4 4 4
4. | T'a30BBIii cOCTaB MPUPOTHBIX BOJ 6 4 6 6 4
XUMHUUYCCKUE TOKA3aTEeNId KAa4eCTBA BOIBI (AKTHUBHAS PEaKIUs
5 | BOIBL, XECTKOCTh, OKHCIIACMOCTb, XIIK, BIIK, menouHocTh). 6 4 8 8 4
Munepanuzanusi.
6 DKOJIOTHYeCKas OLIEHKA COCTOSIHUSI BOJHON CpeIbl U BOJHBIX 6 ) 4 4 4
" | 00BEKTOB
HToro yacos 6 18 54 24 8

*B paboueii mporpamme 10 TUCLUUILIMHE ITPY BBIIOJIHEHUN J1a00paTOPHBIX paboT MpeayCMOTpeHa MPAKTHYeCKasi MOATOTOBKA B BUJIC BHINTOJIHEHUS OTIEIBHBIX BUIOB
palbor, cBsi3aHHBIX ¢ OyaylIeit MpodecCHOHaNbHON IeSITEeNbHOCTBIO.

KonrakTHas paboTa Ipu npoBeIeHUN Y4eOHBIX 3aHATHH 110 AUCLMIUIMHE BKIIOYAET B ce0s: 3aHATHS JIEKLIMOHHOTO THIIA, JIabopaTopHbIe paboThl, KOJNIOKBUYMBI,
MHIUBHIYaJIbHYIO pab0Ty 00ydaroIuXcCs C MPEroJaBaTeNeM.




4.2 Ilnan BHeayIUTOPHOI CAMOCTOSITEJIbHOM Pa0d0THI 00y4aI0IIUXCH M0 JUCHHUIIIIMHE

CamocrosTenbHas paboTa 00yJaomuxcs

V4eOHO-METOINUECKOE

OneHouHoe
Cemectp |HazBaHue pa3zaena, Tembl 4 a6 3 3aTpaThl BpEMEHHU 1 obecreueHue
Bun camocTrosiTenbHOM padOThI ajanue (uac.) CPENCTBO CaMOCTOSTENBHOI PaGOTH
XHUMHUYECKUH COCTAB
Odopmnenue oruera mo JIP.
IIPUPOJHBIX BOJ U Harmmicanne
6 Ocy1ecTBiieHre HEOOXOUMBIX 8
(bakTopsbI ero otyertos mo JIP
pacyeToB
(dbopMHpOBaHHUSL.
[ToaroroBka oruera o JIP. Hanucanne
Co0OecenoBanue
6 PactBopeHHBIE rassl. OcymiecTBieHne HEOOXOUMBIX | OTYETOB IO 4
pacyeToB. JIP 6HO TEME  'Merommueckue YKa3aHUs
1a00paTOpHON
[Toaroroska oruera mo JIP. Hanucanue 260TEI UT'Y «Xumust
6 MakpOKOMITIOHEHTBI OcymiecTBieHne HEOOXOUMBIX | OTYETOB IO 4 Hp OBEDKA IIPUPOTHBIX
pacyeToB. JIP p p BOJI 1 IPOMBIIIJICHHBIX
OTYETOB.
buorennsie 3J1eMEHTHI, IIoarororka oruera mo JIP. Hammcanue CTOKOB»
6 MHKPOKOMIIOHEHTHI, OcyecTBiieHHE HEOOXOUMBIX | OTYETOB IO 4
OPraHUYECKOE pacyeToB. JIP
ITonroroska otuera o JIP. Hamnucanue
KapOonaTnas cucrema
6 Ocy1ecTBiieHre HEOOXOUMBIX | OTUYETOB IO 4
pacyeToB. JIP
OO6mast TpyI0eMKOCTh 24

BrokeT BpeMeHn caMoCTOSTeNTbHON pabOThl, MPETYCMOTPEHHBIN YUeOHBIM IJIAHOM JIJIsl TAHHOW TUCIMIIINHGI (244ac)




1. BBegenue

Xumusi TpUPOJHBIX BOJ KakK Hayka, €€ MpPeaMeT, 3aJladyd U CBs3b C JAPYIMMH Haykamu. Pousb
XUMHUYECKHUX UCCIIEOBAaHUM MPUPOIHON BOABI HA COBPEMEHHOM 3Tane pa3BUTHs obmiectsa. Mctopus
pa3BUTHS XUMHUU TPUPOAHBIX BOJA. OCHOBHBIE METOIBI HMCCIEIOBAHUS; PEXHMHbIE HAOIIOACHUS,
XUMHUYECKHUN aHanu3 Npod BOAbI, TaOOPaTOPHOE U MaTEMaTHYECKOE MOIETTUPOBaHNE.

2. CpoiicTBa BOABI U HX 3HAYUMOCTH I (PYHKIIMOHMPOBAHUS HA3EMHBIX M BOJIHBIX
3KocHCTeM. XHMHYECKHMH COCTaB NPHPOAHBLIX BOA M (aKTOpbl ero (opmupoBaHu.
MuHepajabHbIH COCTAB BOABI

MeTroapl XMMUYECKOTO aHAIW3a IPUPOJHBIX BOJ: XUMHUYECKHE, JJIEKTPOXUMHUUYECKUE,
(oToOXUMHUYECKHE.

CniocoObl BbIpaKeHHs] MUHEpalU3allid M HOHHOTO cocTaBa. KoJM4YecTBEHHOE BBIpaKeHUE
aHaJM3a: BECOBOE, OSKBUBAJIEHTHOE, IPOLEHT - OSKBUBaIeHTHoe. llepexom oT onxHOW (QOpMEI
BbIpakeHUS K Apyroil. [IpoBepka pe3ynbTaToB XUMUYECKOTO aHaIM3a B IPoOe BOABL. \

AHHMOHHO- U KAaTHOHHOTE€HHbIE HCTOYHHUKM MHHEPAJIbHBIX BEIIECTB. MaKpOKOMIOHEHThl —
IJIABHbIE MUHEPAJIbHBIE KOMIIOHEHTHI IPUPOIHBIX BOJI.

HcrouHnKH MOCTYIUIEHMS M XapakTep mepeHoca. fnpa xonaeHcanuu. XHMMHYECKUH COCTaB
TBEPIBIX U KUAKUX 0CanKOB. COJIM MOPCKOTO MTPOUCXO0XKICHHUS B MATEPUKOBOM CTOKE.

YcnoBus GopMHUpOBaHHMS U XMUMHYECKas XapaKTePUCTHKA PEYHBIX BOJ. 3O0HAIBHOCTH
XUMHYECKOTO cOCTaBa. M3MeHeHne Mo JUIMHE PEKH U MONEPEYHOMY CEUEHHIO pyciia. XUMUYECKHUN
PEeXUM peK U (aKTOpHI, €ro OINpeesone. 3aBUCUMOCTh XUMHUYECKOT0 COCTaBa BOJ OT pacxoja
BOJIbl, €€ TUIIBI.

[IpecHble, COIOHOBATHIE U COJISIHBIE (MUHEPATIbHBIE) 03€pa, 30HATBHOCTh UX PACIIPOCTPAHECHHUS.

[IpecHbie 1 comoHOBaTHIE 03epa. MUHEpanu3aus U HOHHBIA COCTAaB BOJIbI, €ro (hOPMHPOBAHHUE.
["a30BbIil pexxuM, OMOTEHHBIE U OpraHrYecKue BemiecTBa. Knaccudukaius o3ep mo TpoGpHOCTH.

Consabie o3epa. OcobeHHOCTH UX (OPMHUPOBAHHUS.

OcobenHocty (OPMHUPOBAHUS XUMUYECKOTO COCTaBa MOJ3EMHBIX BOJ pa3Horo tuma. CKopocTh
MUTpallMM BEIIECTB, CBSI3b C TIOBEPXHOCTHBIMH BoJamMH. Bozabl crnenuduueckoro cocrana:
MUHEpalibHbIe, HEPTSHBIC, TEPMAIbHBIC, aAPTE3UAHCKUE U TPEIIMHHBIC BOBI; BOJBI CBSI3aHHBIC C
MECTOPOKIECHUEM OJIE3HBIX NCKOIIAEMBIX.

3. Kinaccnukanus npupoaHbIX BO/

®usnko — reorpaduueckue (aKTOphl: KIMMAT, penbed, CTOK, MOYBCHHBIH M PACTUTEIHHBIA
nokpoB. IlupoTHas W BepTUKaIbHAs 30HAIHOCTh MUHEPAJIH3AIMKA U HOHHOTO COCTaBa BOJ CYIIH.
BnusHue reonorndyeckux M THIPOTEOTOTHYECKHX YciaoBUH. OCHOBHBIC pa3iW4HMs B YCIOBHAX
(bopMHpPOBaHHS XMMHYECKOT'O COCTaBa BOJ aTMOC(EPHBIX OCAIKOB, PEK, CTOUYHBIX U OECCTOYHBIX
03€ep, BOJOXPaHWIHII U TTOJ[3EMHBIX 03€p.

Knaccudukanuss cocraBa mnpuponnHblix Boa. Kiaccudukanust TOpUpOAHBIX  BOJ IO
MHUHEpAIM3alUi, HOHHOMY W Ta30BOMY cocTaBy. [IpuHIMI mnpeobnamaromux HOHOB HOHHBIX
cooTHomeHni. I'mnorernueckue comu. Ilpuembl Tpaduueckoro u3z00pakeHHsT W 00O0OIIECHHS
PE3yNIbTaTOB aHAIU3A.

4. I'a30Bblil COCTAaB NPUPOAHBIX BO/
PacnipocTpaHeHHOCTh XUMHUUYECKHX DJIEMEHTOB B 36MHOU KOpe. PacTBopeHHbIE, B3BEIICHHBIC U

KOJUIOUJHBIC KOMIIOHCHTBHI IMPUPOJHBIX BOJA MHUHCPAJIBLHOTO, TIa30BOr0 U OPraHU4YCCKOIO
IMPOUCXOXKIACHUSA.



5. XumMuyeckue moKa3aTe il KayecTBa BOJAbl (AKTHBHASI peaKknusi BOJbI, KeCTKOCTb,
okuciasemoctb, XIIK, BIIK, mesounocts). Munepanuzanus.

OcHOBHbBIE TIPUPOIHBIE CONM U UX PACTBOPUMOCTh. MuHepanu3anus BOJbl U TJIaBHBIE HOHBI.
[IpoucxoxaeHne XJIOPUAHBIX, CYIb(AaTHBIX, KapOOHATHBIX M CHJIMKATHBIX TMPUPOIAHBIX BOI.
PaBHOBecue xumumyeckoro coctaBa Bojabl M aTMocdepbl. CocTaB pacTBOPEHHBIX Ta30B M HX
MPOUCXOXKACHUE. AJUIOXTOHHBIE U AaBTOXTOHHBIE Ta3bl.

buorennsie BemectBa (bB) um snementhr. Knaccubukamus u ¢dusmonmormueckas poyib B
nporeccax KU3HeIeATeIbHOCTH OMOTEHHBIX JIEMEHTOB.

Oprannueckoe BemectBo(OB) B mpupoaHBIX BOJAaX M WX OCHOBHBIC TUIBI. CIOKHOCTh HX
M3yYeHHUs M CHCTEeMa KOCBEHHBIX Xapakrepuctuk: OuxpomartHas (BO) u mepmanranarnas (I10)
OKHCJISIEMOCTH, XUMHUecKoe roTpebnenue kucnoposa (XI1K), mBeTHOCTh, 3amax, IPUBKYCHI.

6. DKosI0rMYEeCcKas OLlEHKA COCTOSIHUS BOJHOM Cpelbl U BOJHbIX 00bEeKTOB

Kontponp 3arps3HeHuss BOAHBIX OOBEKTOB M OXpaHa BOJA OT 3arps3HeHM.  BrusHwue
3arpsi3HEHUN Ha XUMHUYECKU cocTaB BoAkbl. [Ipoeccsl camoounienus

4.3 ConepxxaHue y4eOHOro MaTepuasa

4.3.1 Ilepeuyenn J1a60paTOPHBIX padoT

No | Ne paznena u TeMbl HanmenoBanue TpynoemkocTs (4acel) (OreHou-Hble| Popmupye-
n/m JTUCHUTITUHBI 1a00paTOPHBIX cpenacTBa MBbIE
pabort KOMIIETEH-
Bcero | Ilpakrtuuec- i
4acoB Kas
MOJrOTOBKA
1 XUMUYECKUI 1. Onpenenenue 2 2 Pacuets! mo | T1K-3, ITK-6

COCTaB MPHUPOIHBIX | HOHOB Ca®’ dbopmynawm,

BOJ U (akTopsl ero | 2. OnpenencHue 2 2 YCTHBIN
dopmupoBanus. | monos Mg*" paz6op,
MuHepanbHbIT 3. Onpenenenue 2 2 3aII0JIHEHUE

COCTaB BOJBI nonos Na" u K* CHAPOXUMHY
4. Onpenenenue 4 4 €CKHX
cynb(dar-nona MIPOTOKOJIOB.
5. Onpenenenue 12 12 Oryer
OMOTEHHBIX
anemenToB: P, NO,',

NOs’, NHy

6. OnpenencHue 6 6
MUKPOKOMIIOHEHTOB

Fe, Si

7. Onpenenenue 4 4
MapraHia




2 Knaccudukanus | 1. Ouenka nomyden- 4 4 O6pabortka | I1K-3, TIK-6
MPUPOAHBIX BOJ | HBIX PE3YNIbTATOB H MOJTY9E€HHBIX
oTpeeNieHus Kiacca JTAHHBIX,
aHAITM3UPYEMBIX BOJT 3aIoTHEHUE
[TPOTOKOJIOB.
Ortuer
3 I'a30BEII cocTaB 1. OnpeneneHue 6 6 OtueTr T1K-3, IIK-6
MPUPOJHBIX BOJl | PACTBOPEHHOTO
KHCIIOpO/1a
2. Onpenenenue
pactBoperHoro CO;
XuMuueckue 1. OnpeneneHue 12 12 OTYET IIK-3, IIK-6
MOKa3aTelu 00IIeH KECTKOCTH
KauyecTBa BOJIbI
(KECTKOCTS, 2. Onpenenenue OTYeT
OKHCIAEMOCT, OKHUCJISIEMOCTH
I[EIOYHOCTb). 3. Onpenenenue OTYeT
Munepanu3zanusi. [IEJIOYHOCTH
4.3.2 Ilepeyennb TeM (BOMPOCOB), BLIHOCHUMbIX HA CAMOCTOSAITEIbHOE H3yUeHHE
CaMOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB
Ne Tema 3anaHue dopmupyemas NaK
KOMIICTEHITHS
/T
UK nx32
XapakTepucTuKa IIpoBoaUTE

KOMIIOHEHTOB COCTaBa
MPUPOIHBIX BOJ.

IToaroroBka k

BbITOIHEHUIO JIP

HKCIIEPUMEHTAIbHBIE PA0OTHI

10 TOTOBBIM METOAMKAM

MakpOKOMIIOHEHTHI,
OHOreHHbIE
JJIEMEHTBHI,

MUKPOKOMIIOHEHTBI,

OpraHUYECKOe
BELIECTBO

ITonroroska k JIP

NIK nk-3.2
IIpoBoauTs
HKCIIEPUMEHTAIbHBIE PA0OTHI
10 TOTOBBIM METOTUKAM

PactBOpeHHBIE Ta3bl.
KapGonaTHas cucrema

ITonroroBka x JIP

NIK nk-3.2
IIpoBoauTs
9KCHEPUMEHTAIbHBIE paOOTHI
10 TOTOBBIM METOAUKAM




4.4 Metoanyeckue YKa3aHus M0 OPraHU3alMUA CAMOCTOATEIbHON padoThl CTY1€HTOB

CamocrosiTenpHas paboTa CTyIEHTOB, CBSI3aHHASI C IMMOATOTOBKOW OTYETOB IO BBHITIOJTHEHHBIM
1a00paTOpPHBIM padoTaM, 3aKpEIUICHHEM TEOPETHUYECKOTO0 MaTepualia B BHJE PEIICHWH 3a7ad U
MOJITOTOBKE K KOJUIOKBHYMaM U yCTHOMY cOOECEeI0BaHHIO, TPOBOIUTCS BO BHEAYIUTOPHOE BpEMSI.

CrtpykTypa oTdeTa mo jabopaTopHoi padoTe:

1. [ens paboThI.
2. TeopeTnyeckas 4acTh.
3. BrimonHenue pacueTHbIX, rpadUyecKuX M KOHTPOJBHBIX 33/IaHUN B COOTBETCTBUU C

METOJIMYECKUMH YKa3aHUSIMH K Kaxa0Hi paborte.

4. Bb1Boz1 (Ha OCHOBE MOTYYEHHBIX PE3YJILTATOB).

Metoanueckie peKOMEHAALNHU 110 BBIOJHEHUIO U 00pabOTKE IKCIEPUMEHTAIBHBIX JaHHBIX
o KaxkJ0il J1abopaTopHOil paboTe OMMCAHBI B METOAMUYECKUX PEKOMEHIAIMSX, MOJATrOTOBICHHBIX
npernojaBaTensiMu kadenpsl (cM. npuiaoxkeHus). [IpuMepsl pemeHnst TUIOBBIX 3a/1a4 MPECTaBICHbI
B PEKOMEHTyeMbIX YI€OHBIX TOCOOHSIX U 3aJauHUKAX.

V. YYEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBbI

OnekTpoHHas WHGPOPMAIMOHHO-00pa3oBaTeibHas CpelJa YHHUBEpPCUTETa  OOecreYrBaeT
JIOCTYH K DJEKTPOHHBIM Y4YeOHBIM H3JAaHUSM M DJIEKTPOHHBIM 00pa3oBaTeNIbHBIM pecypcam,
yKa3aHHBIM B paboueil mporpaMme TUCIHUIITNHBL.

[Ipu ncnonp3oBaHuu B 00pa30BaTENIFHOM MpoIiecce NMeYaTHbIX U3JaHui OMOIMOTeuHbIN (HOHT
YKOMITJIEKTOBAH NIEUaTHBIMH 3aHUSMU U3 pacyeTa He MeHee 0,25 sk3eMInisipa Kaxa0ro U3 U3JaHu,
yKa3aHHBIX B paboueil mporpamMme AMCUUIUIMHBI, Ha OJHOTO OOydaromierocs M3 4YHcia JIUL,
OJTHOBPEMEHHO OCBAMBAIOIIUX COOTBETCTBYIOIIYIO TUCIUILIHHY.

OOyuatoniumess o0ecrieyeH JOCTYN K COBPEMEHHBIM MPO(EeCCHOHATbHBIM 0a3aM JaHHBIX H
MH(POPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.



8. YueOHO-MeTOAHUYeCKOEe H HHPOPMALIHOHHOE oOecneyeHHe JHCUHIIHHBI

a) OCHOBHas JIMTEpaTypa:

1.

2.

0)

Huxanopo A. M. I'miapoxumusi: yue0./u1s €Ty By30B, 00y4. no cneu. "['maposnorus” / A.
M. Hukanopos. - CII6. : ['mapomereonsaar, 2001. - 447 c.

HIneisep I'. M. I'uapoxumusi: yueb. nocodue : B 2 u. / I'. M. llIneisep. JI. A. Muneena ;
pei.: E. B. 3enunckas , B. A. Cranbmaxosa. - U3a-so UT'Y, 2014 - Y. 1.-2014. - 118 c.
Jpyros 10. C. AHanu3 3arps3HEHHOM BOJABI [DJIEKTPOHHBIH pecypc]: NpakTHYecKoe
PYKOBOJICTBO — 2-¢ M31. (371.). [Dnextponnslii pecype] / HO. C. Apyros, A. A. Poaun. -
J1eKTPOH.TeKCTOBbIe J1aH. - Mocksa : BUHOM. Jlabopatopus 3uanuid, 2015. - 681 c. : ui. -
DbC "Aiibykc". - Heorpanuy. goctyi. - ISBN 978-5-9963-2653-2 : b. 1.

JIONMOJIHUTEJIbHAsA JIMTEpaTypa:

. boukapes, Il. ®.I'mapoxumus pex Boctounoit CuOupu B CBSA3M CO CTPOUTEILCTBOM

THAPOY3JIOB: MaTepUasbl K KOH. 1Mo pa3BUTHIO MPOU3BOIUT. Ul Boct. Cubupu: (Mpkyrckoe
pernon.coseul.) / I1. @. boukapes ; Akan. Hayk CCCP, Boct.- Cub. ¢un.. Upkyrckuii roc.
yH-T. - UpkyTck : [0. u.], 1958. - 18 c.

XHUMHUsI IPUPOTHBIX BOJI U MPOMBILIIEHHBIX CTOKOB: METO/. YKa3. K jab.padotam / cocT. B. A.
CranbmaxoBa, E.A.JlatkoBa. - Upkyrck : U3n-Bo UT'Y, 2011. - 32 c.




1) 6a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H TOMCKOBbIE CHCTEMBbI
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 JTUCIUITJIMHBbI

6.1 YueOHo-1200paTOpHOE 000py/A0BaHUE:
Kabuner Ne 3360 ocnHameH o0OpyaoBaHHEM, KOMIUIEKTaMH IUIAKAaTOB, METOAMYECKUMHU

YKa3aHUSAMH MTpeIHa3HAUYCHHBIME [T TPOBEACHUS Ta00PaTOPHBIX 3aHATHI.

Ne n/m HanmenoBanue KomuuectBo
1. HabGop peakTrBOB 11 aHANIHM3a BOJIBI, IITATUBEI KKIOMY CTYACHTY
2. Mepnas nocyna (MUneTku, OI0OpeTKH, MUITUHIPHI, KOJIObI) KOKJIOMY CTYACHTY
3. Habop xuMudeckoit mocyasl (KOJIObI, CTAaKAHBI, TUTIIH) 2
4. ®dotokonopumerp KOK-2 2
5. CrnektpodoromeTp 2
6. pH-metp 2
7. Becsl ananuTnyeckue 2
8. MydenbHas neusb 1
9. CymunbHbIHA mkad 1
10. Bonsnas Oans 1
1. DIIEKTPOTIIUTKHI KaXJ0MY CTYJICHTY

VII.OGPA3OBATEJIbBHBIE TEXHOJIOI'MHA

B mpouecce u3ydeHHs AUCIUILIMHBI KCHOJB3YIOTCS TUCTAHIIMOHHAsS W odvHas (opma
O0y4YeHHs, a TAaKXKe TPAIUIMOHHBIC W WHHOBAIMOHHBIC TEXHOJOTHH, aKTHBHBIC W WHTECPAKTHBHEIC
METOABl OOYYEHHS: TEXHOJIOTHS TPO(EeCCHOHATLHO-OPUECHTUPOBAHHOTO OOYdYeHUs, JICKIIHH,
0OBSICHUTEIIbHO-UILTIOCTPATHBHBIN METOJ C 3JIEMEHTaMH TPOOJIEMHOTO M3JI0KECHHS, KOHTPOJIGHBIC H
nabopaTopHbIe PabOThI, KOJJIOKBUYMBI, pa300p KOHKPETHBIX CUTYAIIHi.

VIILOOEHOYHBIE MATEPHUAJIBI JIJI51 TEKYIIEI'O KOHTPOJISA 1
MMPOMEXYTOUYHOM ATTECTALIUU
Ouenounnie cpeacrsa (OC):
8.1. OueHouHble CpeACTBa NI BXOJHOTO KOHTPOJIS - HET.
8.2. Ha3zHaueHue OIIEHOYHBIX CPEJICTB TEKYIIEro KOHTPOJS - BBIIBUTH C(HOPMUPOBAHHOCTH
cocrapisironux vacred kommereHiuii [1K-3, TIK-6 (MK pxs2, WK pke1). @opmupyrorcs B

cootBeTcTBUM ¢ JIHA yHuUBepcutera B BHJIE BBINOJHEHHUS J1a0OPAaTOPHBIX PabOT U OhOpMIICHHS
6



OTYETOB.

ATTECTallMOHHOE WCIIBITAaHWE TI0 JUCHUIUIMHE B ¢opme 3adeta ¢ omeHkoir (3a0)
o0yyJaromuecs: MpOXOoAsT B COOTBETCTBUU C PACHHCAHUEM CECCHUHU, B KOTOPOM YKa3bIBAETCSl BPEMsI
€ro MpOBEJCHUS, HOMEp ayAUTOPHH, (pOpMa UCTIBITAHUS, BPEMSI U MECTO MPOBEJCHUS KOHCYIbTAIUH,
@O mpenonaBatens. YTBEpKIECHHOE pacHUCaHUE pa3MeniaeTcss Ha MH(QOPMAIMOHHBIX CTEHJaxX, a
Takke Ha oduuumansHOM caiite (akynpTeTa. Bompocsl K 3adeTy C OLIEHKOH COCTaBISAIOTCS Ha
OCHOBAaHUU JIEHCTBYIONIEH paboyeil mporpaMMbl JUCIUILIIMHBI, H JTOBOJSTCS 10 CBEICHHS CTY/ACHTOB
HE MeHee 4YeM 3a 2 HeAenw J0 Hayala ceccud. PexkomeHnyemble (OpMBI TPOBENEHUS
Qg QepeHIIMPOBaHHOTO 3a4eTa:

- ycTHOE colecetoBaHKE TI0 y4eOHOMY MaTepuaty AUCIUILTUHBL;

- TECTUPOBAHUE.

[IpenonaBatens BipaBe caMm BbIOpaTh (JOpMy MPUHATHUS 3aUeTa.

OneHka BBICTaBISIETCS IIPENOAABATEIEM B  aTTECTAllMOHHYIO BEJOMOCTH B  CpOKH,
yYCTaHOBJIEHHBIE paciicaHueM. OLeHKa B 3a4E€THYI0 KHUXKKY BBICTABIISIETCS B IEHb aTTECTALlHOHHOIO
UCIBITaHUS.

Hapymenne AuCIUIUIMHBI, CHHCHIBAaHHE, WUCIOJIb30BAHHE OOYUYAIOIIMMUCS HEpa3pelIeHHBIX
MEYaTHBIX U PYKOMHMCHBIX MaTepUAJIOB, MOOMJIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JIPYTHX BUAOB JHYHONH KOMMYHHKAIIHOHHON U KOMIIBIOTEPHON TEXHUKH
BO BpeMs aTTeCTAllMOHHBIX HCIBITaHUI 3ampenieHo. B cimyuyae HapymieHHs 3TOro TpeOGoBaHUS,
npernojaBaTenb 00s3aH yAAIUTh OOYYAIOLIErocs M3 ayJUTOPUHM M TPOCTAaBUTh €MY B BEIOMOCTH
ouieHKy «HeyaoBneTBOpUTEIbHOY.

[IpernonaBaTento MpeAOCTaBiIseTCS MPaBO 3a/JaBaTh OOYYaIOUIMMCA JONOJHHUTEIbHbIC
BOIIPOCHI B paMKax IIPOrpaMMbl IUCHHUIIIMHBI TEKYILIETO CEMECTPA, a TAKKE, IOMUMO TEOPETHUECKHUX
BOIIPOCOB, JaBaTh 3aJaud, KOTOPbIE M3y4alIMCh Ha 3aHATUAX. BbICTaBIeHHE OLIEHOK, MOJYyYEHHBIX
IIpU TOABEACHUU pPE3YJIbTATOB IPOMEKYTOUHOM AaTTECTAllMH, B ATTECTAlMOHHYIO BEJOMOCTb U
3a4eTHYI0 KHIXKKY TNPOBOIHUTCS B IPUCYTCTBUHM camoro oOyuaromierocs. [IpemopaBarens HeceT
MIEPCOHAIBHYIO OTBETCTBEHHOCTD 33 CBOEBPEMEHHOCTh M TOUHOCTh BHECEHUS 3allUCEN O pe3yibTaTax
MIPOMEKYTOUHOM aTTECTAllMM B aTTECTALlMOHHYIO BEIOMOCTh M B 3aU€THbIE KHIDKKUA. OOyyaromuecs
MMEIOT IIPABO Ha Mepecaauvy pe3ysbTaTOB OCBOCHUS UMH IUCLUIUINH.

WHBanuapl 1 1MLIa ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSMHU 3/10pPOBbsl, MOTYT C/aBaTh 3ayeT B
MEXCECCHOHHBIN NEpUOJI B CPOKHU, YCTAHOBJICHHbIE MHINBUAYaJIbHBIM yUYEOHBIM IJIAaHOM. VIHBaIH/IbI
U JMUIa C OIPAaHWYEHHBIMHM BO3MOXKHOCTSIMH 3[0pOBBbS, HUMEIOUIME HApPYLIEHUS OIOPHO-
[ABUraTEJIBHOTO ammapara, MJONYCKalOTCA Ha aTTECTAllMOHHBIE HCIBITAaHUS B COIPOBOXKICHUU

ACCUCTCHTOB COIMPOBOXAAIOIIINX.

IIpumepHbIi epevyeHb BONPOCOB K A depeHIIMPOBAHHOMY 3a4eTy M0 AUCHUININHE
«C'uapoxummusi»

I.I'mnpoxumust kak Hayka. Kpatkuii ucropuyeckuii odepk. COBPEMEHHOE COCTOSIHUE U
3a/la4¥ TUAPOXUMUYECKUX UCCIIeI0BAaHUM.

2. Teopernyeckue OCHOBBI TUAPOXUMUHU. CTpOEHHUE MOJEKYJbl BOJAbI M €€ OCHOBHBIC
¢bu3nyecKkrue U XUMHUYEeCKIEe CBONCTBA.

3. AHOMaJIbHBIE CBOMCTBA BOJIBI M UX BIIMSIHUE HA PEKUM BOJHOTO OOBEKTA.

4. X¥IMUYECKHI1 COCTaB MPUPOIHBIX BOJI.



5. IlpuponHas Boja Kak MHOIOKOMIIOHEHTHBIN pacTBOp. KoOHIEHTpaius pacTBOpOB M
CIOCOOBI €€ BBIPAKECHHUS.

6. KuciaoTHO-OCHOBHBIE paBHOBECHS B NMPHUPOAHBIX Boaax. bydepnas emkocts (mo pH) u
CHCTEMBI €€ MOJIEPIKaHUs.

7. KapboHnaTHasi cuctemMa B IOBEPXHOCTHBIX BOJIaX, CBSI3b ¢ OMOTUYECKUMHU (IIPOAYKLIMOHHO-
JECTPYKIIMOHHBIMH) NIPOLIECCAMHU.

8. Buapl )KECTKOCTH BOJIBI.

9. Heopranuueckue BelecTBa B IPUPOAHBIX BOJAX.

10. Ta30BBIi cOCTaB MPHUPOAHBIX BOJA, a0HMOTHYECKWE U OHOTHYECKHE (HaKTOPHI
bopmMHUpOBaHHUSL.

11. buoreHHsle U OpraHUYECKHUE BEIIECTBA MPUPOAHBIX BOJ.

12. MUKpPOKOMIIOHEHTHI U UX 3HAYEHUSI.

13. O0me u cymMMapHbIe MOKa3aTeIN KaueCcTBa BOIbI.

14. OpranonenTuyeckre NoKa3aTelIu KauecTBa BOJ.

15. OxucnurensHO-BOCCTaHOBUTENBbHBIN NoTeHIna (Eh) mpupoaHeix BoI.

16. PacTBOpeHHBII KUCTIOPOJI B BOJIE.

17. Tloka3aTenyu OKUCIIEMOCTH BOJbI (TIepMaHranaTHas u ouxpomarsas -XI1K).

18. buoxumuueckoe norpedaenue kucnopoaa (BIIKS, BITKm).

19. Knaccudukanus npupoaHbIX BOI.

20. Knacce! kauecTBa BOJI.

21. T'uppoxumudeckas cbeMKa. I napoXumMudecKkue HaOIt0ICHHS.

22. ®u3nvecKkre OCHOBBI TMIPOJIOrHYECKUX MporueccoB. OyHIaMeHTaIbHBIE 3aKOHBI (PU3UKH
U MX MCIIOJIb30BAaHHE MTPU U3YYEHUH BOJHBIX OOHEKTOB.

23. CtpykTypa BoJHOrO OanaHca.

24. TemnnoBoit OanaHC BogoEMa.

25. banaHc copepKaniuxcsi B BOJI€ BEIIECTB.

26. 'mppoxuMmuvecKue noKa3aTesid KauecTBa BOJIbI.

27. I'nApOXUMHUUYECKUIN PEXKUM BOJOEMOB.

28. ®opMHpOBaHUE XMMHUYECKOTO COCTaBa MPUPOAHBIX BOA. IIpupoansie daktopsl. Pusuko-
reorpaguueckue

daxTopsl. ['eonornueckue akropsl. buo-nornueckue GpakTopsl

29. ®opMHpOBaHNE XUMUYECKOTO COCTaBa IPUPOIAHBIX BOJ. AHTPOIIOTEHHBIE (DaKTOPHI.

30. T'mppoxumusi aTMOC(HEpHBIX OCATKOB (XUMHUYECKHH COCTaB aTMOC(EpPHBIX OCaIKOB;
POUCXOXKACHHE U (OPMHUPOBAHHE COCTaBa aTMOC(HEPHBIX OCAIKOB). V3MeHeHHEe XHMHUYECKOTro
cocTaBa aTMOC(EPHBIX 0CAJAKOB MOJI IEHCTBHEM aHTPOIIOT€HHOT'O BIUSHUS.

31. Knaccudukanus pek.

32. MopdomeTpudeckre XapaKTepUCTUKH OacceifHa pek.

33. Mopdomnorust © MOpPOMETPUs PEKH.

34. Peka u peunas cets. JJonuna u pycio peku. [pononsHblid IpoQuis pexu.

35. Iluranue pek.

36. BoaHblii 6anaHc pexH.

37. BoaHbIi peXUM PEK.

38. ®da3bl BogHOTO pexuma pek. IlonoBoase, maBoKH, MEXEHb.



39. T'mapoxumuyeckuii pexuM pek (hopMuUpoBaHHE XWMHYECKOTO COCTaBa BOJ Ha
BojocOope; oOImMe 3aKOHOMEPHOCTH (HOPMHUPOBAHMS XHMHYECKOTO COCTaBa PEYHBIX BOJ;
THUIPOXUMUYECKUI pEXXUM IVIaBHBIX MOHOB U T.1.).

40. I3MeHeHne XUMHUYECKOT0 COCTaBa BOJ| PEK MO/ IEHCTBUEM aHTPOIIOIE€HHOI'O BIUSHUS.

41. Ilpoueccsl, NpOTEKAIOLIUE PU CAMOOYNUCTKH BOJ PEK.

42. I'maApOXUMUYECKUN PEXHUM O3€EP.

43. Turms! o3ep.

44. Mopdosorust 1 MophoMeTpHst 03ep.

45. I'mapoxumusi OKEaHUYECKUX BOJI.

46. Knaccudukarus o [3eMHBIX BOJI.

47. I'nIpOXUMHYECKUNA PEKUM I'PYHTOBBIX BOJ.

48. IIpakTHueckoe 3Ha4eHHE U OXPaHa MTOA3EMHBIX BOJ.

49. ApTe3raHCKue 1 MOA3EMHBIE BOJIBI.

50. DBTpOodhuKanHs BOJOSMOB.

51. I'ungpoxumust BOJIOXPaHUIIUII.

52. OcoOeHHOCTH XMMUYECKOTO COCTaBa MO3EMHBIX BOA. [ pyHTOBBIE BOJBI.

53. I3meHeHMe KauecTBa TPYHTOBBIX MO AEHCTBHEM aHTPOIIOTEHHOT'O BIIUSHUA.

54. Hamopsbple (apTe3uaHckue) BOIbl. MuHepanbHbIe BOABL. 3MeHEeHHWE XUMUYECKOTO
cOCTaBa o]l AEUCTBUEM aHTPOIIOTEHHOT'O BIMSHUS.

55. TI'mapoxumuueckas 30HAIBHOCTh. 3O0HAJIBHOCTH aTMOC(EpPHBIX OCAaaKOB. M3MeHeHHe
IIPUPOTHOMN 30HAIIBHOCTH

XUMHUYECKOT'0 COCTaBa MoJI ACHCTBUEM aHTPOIIOT€HHBIX (PAKTOPOB U MPOIIECCOB.

56. 30HaNbHOCTh MOBEPXHOCTHBIX BOJ. M3MeHEeHHE NMpUPOJHONW 30HAJIBHOCTH XMMHUYECKOIO
COCTaBa IMoJI ACUCTBUEM aHTPOIIOI'€HHBIX (PAKTOPOB H MPOIECCOB.

57. 30HaNBPHOCTH TPYHTOBBIX M HANOpPHBIX BOX. l3MeHeHue npuUpOJHONW 30HAIBHOCTH
XMUMHUYECKOTO COCTaBa MO/l ICHCTBHEM aHTPOIIOTEHHBIX (DAKTOPOB U MPOIIECCOB.

58. O6uue npencTaBaeHHs 0 METOIaX XMMUYECKOTO aHaIM3a MPUPOTHBIX BOJI.

59. Anamus Box B naboparopuu. CokpamieHHbIH aHanu3. [loMHBIA XMMHUYECKHH aHaIIU3.
CrennanbHblii XUMUUYECKUN aHAIIN3.

60. DJIEKTPOXUMUYECKUE aHATIN3a IPUPOIHBIX BOJI.

61. MOHUTOpPUHI 3arpsi3HEHUS] BOJHBIX OOBEKTOB M OXpaHa MOBEPXHOCTHBIX BOJ OT
3arpsi3HEHUS.

62. OCHOBHBIE BU/]IbI 3arpsI3HEHUS IPUPOIHBIX BOJ.

63. VICTOYHMKH MOCTYIUICHHs 3arpsi3HAIOMIMX BEUIECTB B BOJHBIE OOBEKTHI M 3arpsi3HEHHE
ITOBEPXHOCTHBIX BOJI.

64. HopmupoBaHue kauecTBa BOJ.

65. Oxpana Boj OT 3arpsi3HeHus. [ MIpoxumMus Ha ciry’)k0e MOHUTOPUHTA OXPaHbI BOI.

66. IIpornozupoBanne U3MEHEHU XMMUYECKOIO COCTaBa IOBEPXHOCTHBIX BoJA. OnepaTnuBHOE
IIPOrHO3UPOBAHUE.

67. Dkonorndyeckue KaracTpodbl. AHAIU3 MPUYMH COBPEMEHHBIX KPYIHBIX 3KOJIOTMYECKHX

KaTaCTpO(b 1 OIICHKA UX HCITaTUBHOI'O BOB,Z[GﬁCTBHH Ha MOBCPXHOCTHLIC BOBI.



8.3. OumeHouyHBbIe CpeacTBa AJs NPOMEKYTOYHOH arrectanmuu (B ¢opme 3auyera ¢

OLIEHKOM)

3ayer ¢ OLEHKOH sBisgeTcss (QOpPMON OLEHKM KadyecTBa OCBOCHHUSA OOydYaIOIMIMMUCS

o0pa3zoBaTeNbHON MPOTrpaMMBI IO paszjenaM AUCUUIUIMHEL 1o pesynbraTam 3adera oOydaromeMycs

BBICTABJIACTCA OLICHKA «OTJIMYHO», «XOPOLIO», «YAOBJICTBOPUTCIILHO» UJIN «HCYHOBJICTBOPUTCIIBHO).

Kputepun omeHku oTBeTa, KOTOpHIE MpEACTaBICHBl B Tabmuie, a Takxke (opma ero

MPOBEACHUSL  JTOBOZSATCS
Qg epeHIIMPOBAHHOTO

A0 CBCACHU 06yqa101u1/1xc;1 A0 Haydajia 3a4cTa. Pe3yanaT
3a4eTa OOBSBISCTCS HCIMMOCPCACTBCHHO IIOCJIC C€ro Ccaadu, 3aTeM

BBICTABJIAACTCA B 3a4YCTHO-3K3aMCHAIIMOHHYIO BEAOMOCTD U 3a4YCTHYIO KHUIKKY.

MIkana

Kputepun onennBanus

Orenka 5 (OTIMYHO)

- CTYJIEHT IIOJIHO YCBOWJI Y4EOHBIN MaTepuan;

- IOKa3bIBAET 3HAHNE OCHOBHBIX TIOHATUH AUCIUTUINHBI, TPAMOTHO
MOJIb3YyeTCs

TEPMUHOJIOTUEN;

- MPOSIBIISIET YMEHUE aHATM3UPOBATh U 000011aTh HH(POPMAIIHIO,
HaBBIKU

CBSI3HOT'O ONMCAHUS SABJIEHUH U MPOLIECCOB;

- IEMOHCTPUPYET YMEHUE U3JlaraTh MaTepHall B ONPeIeICHHON
JIOTUYECKOU

MOCJIeI0BATELHOCTH;

- IOKa3bIBaET YMEHUE WILTIOCTPUPOBATH TEOPETUUYECKUE TTOTOKEHUS
KOHKPETHBIMU MTPUMEPAMU;

- IEMOHCTpUPYET CHOPMUPOBAHHOCTh U YCTOMYUBOCTh 3HAHUH,
YMEHUU U

HaBBIKOB;

- MOTYT OBITh TOMYIIEHBI OJTHA—/IBE HETOYHOCTH MPH OCBEIICHUH
BTOPOCTETIEHHBIX BOIIPOCOB

Orenka 4 (xoporto)

- OTBET YJIOBJICTBOPSICT B OCHOBHOM TPEOOBAaHUAM Ha OLIEHKY «5», HO
IIPU STOM

MMEET MECTO OJIMH M3 HEIOCTATKOB!

- B YCBOCHHMH y4eOHOr0 MaTepualia JIO0MyIIeHbl TPoOebl, He
MCKa3MBILHUE

coJiepKaHue OTBETa;

- B M3JIOKCHUN MaTepuaia JOMyIIeHbl He3HAUNTEIIbHbIE HETOUHOCTH

Onenka 3
(Y1OBIETBOPUTEIBLHO)

- 3HaHHWE OCHOBHOTO MPOrPaMMHOT0 MaTepraja B MUHIMAJIbHOM
00BeEME,

MOTPEUTHOCTH HEMPHUHIIMITHAIBHOTO XapaKTepa B OTBETE: HEIOIHO
WJIM HETIOCJIEZIOBATEeIIbHO PACKPBITO COCPKaHUE MaTepuana, HO
IIOKa3aHo oo11ee

MMOHMMAaHHE BOTIPOCOB;

- IMEJIUCh 3aTPYTHEHUS UK JOIMYIICHBI OIIMOKH B OTIPEICTICHUN
MMOHSTHUM,

WCIIOJTb30BaHUH TEPMUHOJIOTHH, OTIUCAHHUH SIBJICHHUH U IMPOIECCOB,
UCIIPaBIICHHBIC
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ITOCJIC HABOASIUIUX BOITPOCOB;

- BbISIBJICHA HEJ10CTATOYHAs C(bOpMI/IpOBaHHOCTI) 3HAHHUM. yMGHMﬁ H
HaBbIKOB,

CTYACHT HE MOXKET NPUMEHUTH TEOPHIO B HOBOM CUTyalluH

O1nenka 2 - Ipo0eJIbl B 3HAHUSIX OCHOBHOTI'O IIPOrPaMMHOI0 MaTepHaia,
(HEY/1I0BJIETBOPUTENBHO) | IPUHLIMIIHAIIbHbBIE

OIIKMOKH 1PU OTBETE HA BOIPOCHI;

- 0OHapy)eHO He3HaHWe WM HeloHUMaHue Ooslbliel nin Hanbosee
BaKHOH

YyacTu y4eOHOro marepualia;

- JIONYIIEHbI OIIMOKH B OIPeAeIEHUH NTOHATHH, IIPH UCITOJIHL30BAHHH
TEPMUHOJIOTHHU. B ONTUCAHUH SIBJICHUH H MPOLECCOB, KOTOPbIC HE
UCIIPABJICHbI

60

MOCJI€ HECKOJIbKUX HAaBOASLIUX BOIIPOCOB;

- He ¢cOPMHUPOBAHBI KOMITETEHIIMH. OTCYTCTBYIOT COOTBETCTBYIOIINE
3HaAHUs,

YMEHMS U HABBIKH

[Iporpamma coctaBieHa B cooTBeTcTBMM ¢ TpeboBanusmu OPI'OC BO 1o HanpapieHHIO
nojaroroku 04.03.01 Xumus.

Paszpaboruuk: 101eHT Kadeapbl o01Iei 1 HeopraHnueckoi Xumuu, K.X.H. E.A JlatkoBa

IIporpamma cocraBiena B cooTBeTcTBMM ¢ Tpebosanusmu PI'OC BO no HanpapleHHIO
noaroroBku 04.03.01 Xumus.
[IporpammMa paccMOTpeHa Ha 3ace/1aHuu kadeapel 001l U HEOPraHUYECKOH XUMHUH

«4» urd 2029‘( r. Ilpotokon Ne § ,
)

3aB. kadepoit J1.X.H., npodeccop .~ AJO.Cadpponos
Hacmosuwyas npoepamma, He modcem 0Oblme 60CnpousgedeHa Hu 6 Kakou ¢hopme Oes

NPeOaApUMENbHO20 NUCbMEHHO20 PA3PCULCHUA KAGeOpbl-pazpadomiuka npoepammei.
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