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Conepxanue

I [enu n 3a7a4y JUCIUILIMHBI
1. Mecro auctumuinnsl B crpykrype OITOIL.
1. TpeboBaHus K pe3yinbTaTaM OCBOCHUS TUCIUILTHHBI

IV.  Conepxxanue U CTpyKTypa IUCIHUTIIMHbI

4.1. Coneprxkanue TUCHUIUTHHBI, CTPYKTYPUPOBAHHOE TI0 TeMaM, ¢ yKa3aHHEM BUJIOB
y4eOHBIX 3aHSATHI U OTBEJICHHOTO HA HUX KOJIMYECTBA aKaJIEMUYECKUX YacOB

4.2. [1nan BHEAYIUTOPHOU CAMOCTOSTEILHON paOOThl 00YYArOIIUXCS MO JUCIUTUINHE
4.3. Coneprxkanue yueOHOro MaTepuana

432 TlepeueHb CeMHHAPCKUX, IPAKTHYSCKHUX 3aHATHI M JJA00OpaTOPHBIX paboT
432 IlepeueHb TeM, BBIHOCUMBIX Ha CaMOCTOSITEIILHOC HM3YyYCHHE B DPaMKax
CaMOCTOSITEIILHOW Pa0OThI CTYICHTOB

4.4, Meronuvecknue yKa3aHHs 110 OPraHU3aIUH CAMOCTOSTEIILHON pabOThI CTYICHTOB
4.5. [lpumepHas TemMaTHKa KypCOBBIX padoT (IPOEKTOB) (IIPU HATHYUH)

V. VYuebHo-MeTonuueckoe 1 HHHOPMALIOHHOE 00ecTieYeHNE TUCIMTUITMHBI (MO1Y IS ):
a) epeveHb JIUTEPaTypHl;
0) CIMCOK aBTOPCKUX METOJIMYECKUX pa3paboToK (yKa3aTh MIPHU HAIUYH);
1) 6a3bl JaHHBIX, TOUCKOBO-CIIPABOYHBIE U HH(OPMAIIMOHHBIE CHCTEMBbI

V1. MarepuanbHO-TEXHHYECKOE 00ECTICUeHHE TUCIIUIUIUHBI (MOJTYJIS)
6.1  VYueOHO-1mab0paTOpHOE 000PYAOBAHUE
6.2 [TporpamMmmHoOe obecrieueHne
6.3 TexHuuyeckue 1 3JIeKTPOHHBIE CPEICTBA O0yUEHUS

VIl. ObpazoBarenbHble TEXHOJIOTUN
VIIl.  Ouenounsie Marepuanbl IS TEKYIIETO KOHTPOJS M MPOMEKYTOYHOU
aTTecTaluu



|. Hesm n 3a1a4M JMCHUIITHHBI.

Heab IMCHMINIMHBI - TIO3HAKOMHUTH CTYJIEHTOB C TEOPETUYECKUMU OCHOBAMM
THJIPOXUMUH, BO3MOXXHOCTSIMH, OOJACTbIO TPUMEHEHHUS METOOB aHalIM3a MPUPOIHBIX BOJ,
paccMOTpeTb OCHOBBI PETHOHAIBHOW THIPOXHUMHH, THIPOXUMHUH aTMOC(HEPHBIX OCAJKOB, PEK,
03€p U MOJ3EMHBIX BOJ.

3agauu: - [03HAKOMHUTb CTYACHTOB C IpUEMaMU IIOCTAHOBKHM MCCJIEI0BAaHUS
aTMOC(EpPHBIX OCAJIKOB, PEYHBIX, O3€PHBIX U MOA3EMHBIX BOJI, BOJOXPAHWIUII, C BHIOOPOM
METO/1a aHAJIN3a.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yueonas muctumuimHa «[ mapoxumus» b1.B.J1B.08.01 BxoauT B 610K «J{MCIHUILITUHBI
(MOZynM)», OTHOCAIIMMCS K AUCUMILNIMHAM 10 BBIOOPY Y4eOHOro IjlaHa [OATOTOBKH IIO
HarpasieHuto 04.03.01 Xumusi.

2.2. Insi M3y4eHUs JAHHOW Y4eOHOW IUCIMIUIMHBI HEOOXOIMMBI 3HAHHS, YMCHHS U
HAaBBIKH, (QOpMHUpyeMbIe TPEIIICCTBYIONIMMH TUCHUIUTMHAMU: «Heopranudeckas XuMUs»,
«AHanuTryeckas XuMus», DOU3NKO-XMMHUYECKHE METOAbl aHaliu3a, MaTemaTudeckas Teopus
IKCIIEPUMEHTA.

2.3 Ilepedenp MOCAEAYIOMMX YU€OHBIX TUCHUILIINH, IJI1 KOTOPBIX HEOOXOAUMBI 3HAHUS,
YMCHHSI Y HaBBIKH, (OpMHpYyEMbIC TAHHOW YYeOHOW MMCUUIUIMHOW: ITOJydeHHBbIC 3HAHWS,
YMEHHSI U HaBBIKH HEOOXOIMMBI NMpH JHajbHeHmeld padore B chepax mpodeccnoHATbHOM
JesTenbHOCTH, Npu BbimosHeHun BKP, npogomkennn oOyueHus B Maructparype.

I1l. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUSA JUCLHUIIJINHBI
[Ipoulecc ocBOEHMsSI JHUCUMIUIMHBI —HalpaBieH Ha  (OPMUPOBAHUE 3JIEMEHTOB

komneteHiuit  [IK-3, [IK-6 B coorBerctBum ¢ ®I'OC BO mno HampaBiieHHIO HOJATOTOBKHU
04.03.01 Xumus.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leﬂl/lﬂ mo JTMCHMIIVIMHE, COOTHECCCHHBIX C
HHAUKATOPAMH JOCTUKCHU S KOMIIeTEeHII i

Komnerennus NuHaukaropbl KOMIEeTEHUM I Pe3yabTaTsl 00yueHus

ITK-3 Criocoben NJIKk-3.1. ['0TOBHT 00BEKTHI 3HaTtb.  TpeOOBaHUS  TEXHHUKH
TOTOBUTH OOBEKTEI HCCIICIOBaHUS Oe3omacHocT Tpu  paboTe B
HCCIIEI0BAHUSA NJK TIK-3.2. ITpoBoguT XUMHUYECKON Jlabopatopuu U Ha
(BemecTBa JKCIIEPUMEHTANbHBIE PA0OTHI IO | BOAHBIX OOBEKTaX; TEOPETUUECKUE
CUHTETHYECKOTO 1 TOTOBBIM METOJTUKAM OCHOBBI pa3HbIX pPa3lleIOB XHUMUH,
MIPUPOIHOTO N Kk-3.3. ITpoBoauT pacuerHo- CyTh pE€aklud U  IPOLECCOB,
MPOUCXOXKACHUS, TEOPETUYECKUE UCCIECIOBAHUS 110 | UCIOJIB3YEMbIX B aAHAJIUTHYECKON
MaTepuaibl ¥ p.) U 3aJITaHHBIM METOJIMKaM XUMHH, TPUHIUOBL W 00JIaCTH
MPOBOJUTH UX HACIOIb30BAHUS OCHOBHBIX
H3y4YECHUE IO METOJA0B XWMMYECKOI'0 aHaJiM3a.
3aaHHBIM NmeTts MIPE/ICTABJICHHE 00

METOAUKaM 0COOEHHOCTSAX OOBEKTOB aHAIM3A.
YMeThb: MOATOTaBINBATE OOBEKTEI
HCCIICIOBAHUS IS aHaIu3a,
MPOBOJIUTH  AKCIEPUMEHTAIbHbIC
HUCCIECAOBAHUS o 3aJaHHOM

3




METOIHKE, paboratb Ha
amnraparype, NpPUMEHAEMOM B
AQHAIMTUYECKUX  HCCIIEOBaHUSAX;
OCYIIECTBIISATE cOOp, 00paboTKYy,
aHau3 u CUCTEMAaTHU3ALHIO0
HAaY4YHO-UCCJIEN0BATEIbCKON
nHpopMmanuu 1Mo teme (3aJaHHI0);
OIICHUBATh CTENCHb 3arpsA3HEHUs
BOJA M JaBaTh 3aKJIOYEHHE O
BO3MOYXHOCTH WCIIOJIb30BaHUS
BOJHBIX 00BEKTOB B
pPBIOOXO3SHUCTBEHHBIX  IEISIX B
cootBercTBUU ¢ OCT nnu 'OCT
Bananers: HaBBIKAMU TPUMEHCHUS

TEOPETHYCCKHUX OCHOB npu
MIPOBEACHUU aHAJIUTUYECKUX
peakmuit IS onpeencHus
AJIEMEHTOB B Pa3JIMYHBIX OOBEKTAX;
COBPEMEHHBIMU METOIaMH
HAyYHBIX TUAPOJIOTHYECKHUX
HM3BICKAHHM, METOINKaAMH

THIPOXUMHUYECKOrO0  aHajau3a u
ITOJICBBIX
THJIPOMETEOPOIOTHUECKUX
HaOIIOICHUH.

ITK-6 Criocoben
MPUMEHSITh
OCHOBHBIC
€CTECTBEHHOHAYYHBI
€ 3aKOHBI 1
3aKOHOMEPHOCTH
pasBuTus
XUMHYECKON HayKu
IIPH aHAJIH3e
MOJTY4E€HHBIX
pe3yIbTaTOB

N Kk-61 3HaET TEOpETHUECKHE
OCHOBBI 0a30BBIX XUMHUYECKUX
JTUCIUTIIUH (HEOPTraHUYECKOM,

OPraHU4eCKOM, aHAIIUTUYECKOMH,
(bU3HYECKON XUMUU, XUMUHU
BBICOKOMOJIEKYJISIPHBIX

COCIMHEHMI, XUMHUYSCKUX OCHOB
OMOJIOTHYECKUX MPOIIECCOB.) U

CHOCOOBI MX UCIOJIB30BaHUS IIPU

pelIeHNN KOHKPETHBIX
XUMHYECKHX 3a7a4
NKk.62 Ucnions3yet

KOMITbIOTEPHBIE TEXHOJIOTHH JIJIsI

CHUCTEMaTH3AINHU PE3yJIbTaTOB
AKCIIEPUMEHTA

3HaTh. OCHOBHBLIC JOCTOMHCTBA U
HEAOCTAaTKKU PA3JIMYHBIX MCETOIAOB
HUCCICI0BaHUA CBOICTB B€HICCTB U

MaTepHuaoB
Ymerb:  NpOBOAWTH  MPOCTHIE
oneparun (xnmaccupukanus

BEIIIECTB, COCTaBlIeHHE (Hopmy,
CXeM  MpPOIECCOB,  MEPBUYHBIN
aHaJlu3 pe3yslbTaToB M T.I.) C
y4eToM OOIIMX 3aKOHOMEpPHOCTEH,
bopMynupyeMbIX B pamkax
AHAJIMTUYECKON XUMUHU

Baaners: TEOPETUYECKUMHU
Mpe/ICTaBICHUSIMU Pa3INIHBIX
XUMUH, OCHOBAaMHM XHUMHYECKHX
METOJIOB aHaJln3a HEOPraHMYEeCKUX
U OpraHMYEeCKHUX  COEIMHEHHI,
METOJI0JIOTHEN BbIOOpa METOJI0B
aHajgM3a, HMETb HaBBIKM  HX
NPUMEHEHHS TPH  MPOBEICHHUH
AQHAJTMTUYECKUX  peakiuil  ams
ornpezeneHus JIIEMEHTOB B
pa3NUYHBIX 00BEKTAX.




IV. COILEPXKXAHHUE U CTPYKTYPA JTUCHUIIJIMHBI
O0beM AMCHMILIMHBI COCTaBiseT 3 3. €., 108 yacoB, B TOM uucie 67 yaca KOHTAaKTHOM padoThl, 36 4acoB MpakTU4YEeCKOW MOAroToBKU. Popma
MIPOMEKYTOYHOM aTTECTALIMU: 3a4€T C OLICHKOM.

4.1 Conepmaﬂne AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BHU/I0B y‘leﬁHbIX 3aHSATHIL U OTBEJEHHOI0 HA HUX KOJHYECTBA
AKAACMHUYIECCKHUX YaCoB

Bunpl yueOHOM pabOTHI, BKIIFOYAsl CAMOCTOSTENBEHYIO padoTy
00yJaroImuxcs U TPYJ0EMKOCTh (B Yacax) DOpMEBI TEKYIIIETO
KOHTPOJIS
o]
= T yCIIEeBaeMOCTH;
3 KonTtaktHas paboTa mpernogaBaTess ¢ 00yJaroIuMICs o
Ne /o Pasgen qucinIuIinHbl/ TEMBI g 5 s ®dopma
3 JIaGopaTopHble 3aHATUS % S POMEKYTOYHOH
W3 Hux Koncynpranuun g 8, aTTeCcTalluu
Jlexun Bcero O w
MpaKTHYeCcKas KCP =
4acoB =
IMOJArOTOBKA Q
Bsenenue.
1. | T'maopoxumus: ompeaeneHue, 1eib, IPeaMeT, O0bEKT, 3aJadm. 6 2 6
[IpoGnema oxpyxaroiei cpebl.
CBoiicTBa BOJBI M HMX 3HAYUMOCTH JJISI (DYHKIIHMOHHUPOBAHHS
Ha3eMHBIX M BOJHBIX JKOCHCTEM. XHMHUUYECKHM COCTaB
2. A 6 4 14 14 12
NPUPOJHBIX BOA M (akrtopsl ero  (opmMHpoBaHHS.
MuHepanbpHbIil COCTaB BOJbI
3.
Krnaccudukaiys npupoIHbIX BOJ 6 2 4 4 8
4. | Ta30BBIif cOCTaB IPUPOIHBIX BOJ 6 4 6 6 8
XUMHUUECKUE TOKA3aTeId KavyeCTBa BOMAbI (aKTUBHASI PEaKiius
5. | BOIBI, XKECTKOCTb, OKHCIIIEMOCT, XIIK, BIIK, meao4HoCTB). 6 4 8 8 4
Munepanu3zanusi.
6 DKOJIOTHYeCKas OIEHKA COCTOSIHUS BOJHOM CpeIbl U BOIHBIX 6 2 4 4 3
" | 0OBEKTOB
Hroro yacos 6 18 36 41 8

*B paboueii mporpaMme 1Mo JUCIUIUINHE ITPH BHITIOJIHEHUH JIAOOPAaTOPHBIX pabOT MpeaycMOTpPeHa MPaKTHYecKasi MOAroTOBKA B BHJIC BBHIIIOTHEHUS OT/ACTBHBIX BHIOB
paboT, CBA3aHHBIX ¢ OymyImiel mpodecCnOHATLHOM AesITEIbHOCTHIO.

KonrakTHas pa60Ta IIpyu TPOBCIACHNN y‘Ie6HBIX 3aHATHH I10 JUCHHUIINIMHC BKIIFOYACT B ceO0st: 3aHsATHS JICKIIMOHHOT'O THUIIA, na6opaTopHLIe pa6OTBI, KOJIJIOKBUYMBI,
WHAWBUAYAJIbHYIO pa60Ty 06yqa101u1/1xcsi C IIpenogaBaTeieM.




4.2 Il;1aH BHeayTUTOPHOM CaMOCTOSITEIbHOM PadoThl 00YUYAIOIIUXCS M0 JUCHUIIIHHE

CamocrosrenbHas paboTa 00yJaromuxcs

Y4eOHO-METOANIECKOE

Ouenounoe
Cemectp |HazBaHue paszaena, TemMbl B - 3 3aTpaThl BpeMEHU obecneuenue
U]l CAaMOCTOATENIbHON PabOThI ajaHue (uac.) CpPEeACTBO CAMOCTOATENBHOI PAGOTHI
XUMHUYECKUN COCTaB
Odopmienue oruera o JIP.
IIPHAPOJHBIX BOJ U Hanucanue
6 OcyecTBiieHre HEOOXOUMBIX 14
(bakTopsI ero oTueTos o JIP
pacyeToB
(dbopMHUpOBaHHUSL.
IToaroroska oruera o JIP. Hanucanne
CobecenoBanue
6 PactBopenHbIe rasbi. OcyiecTBiieHre HEOOXOJUMBIX | OTYETOB IO 8
pacyeToB. JIP 6H0 TEMC I Merommueckue YKa3aHUs
nabopaTopHOU
[Toxroroska oruera no JIP. Hanucanue §6OTEI UI'Y «Xumust
6 MakpOKOMIIOHEHTHI Ocy1ecTBiieHHE HEOOXOJUMBIX | OTYETOB ITO 8 Hp OBEDKA HPUPOAHBIX
pacyeTos. JIP POBCP BOJ ¥ IPOMBIIIJICHHBIX
OTYETOB.
buorenHbie 3J1€MEHTHI, IToarororka otuera 1o JIP. Hammcanue CTOKOB»
6 MUKPOKOMITIOHEHTHI, OcyiecTBiieHre HEOOXOJUMBIX | OTYETOB IO 6
OpraHu4ecKoe pacyeTos. JIP
IToaroroska otruera no JIP. Hanmncanune
KapbonaTtHas cucrema
6 OcyecTBiieHHE HEOOXOUMBIX | OTYETOB ITO 5
pacyeToB. JIP
OO6m1ast Tpy10€MKOCTh 41

Bro/xeT BpeMeHH caMOoCTOSITENIbHOM paboThl, MPEelyCMOTPEHHBIN Y4eOHBIM IJIAHOM JUIsl JaHHOW AucuuIiInHbl (41yac)




1. BeBeaenme

XuMus DPUPOJHBIX BOJ Kak Hayka, €€ NpeIaMeT, 3aJa4d U CBA3b C IPYrMMH HayKamu. Pousb
XUMHUYECKHUX UCCIEeIOBaHUN IPUPOAHOM BOJBI HA COBPEMEHHOM 3Tane pa3BUTus obecTtsa. Mctopus
pa3BUTHA XUMHMM NPUPOAHBIX BOZ. OCHOBHBIE METOJbl HCCIIEIOBAaHUS; PEXUMHBIE HAOIIOIEHUS,
XUMUYECKHH aHau3 Ipo0 BOJIbL, JIAOOPATOPHOE U MATEMATUYECKOE MOJIETUPOBAHME.

2. CpoiicTBa BOABI W HX 3HAYMUMOCTb JIA (PYHKIIMOHUPOBAHMSI HA3eMHBLIX M BOJIHBIX
IKOCHCTeM. XHMHUYECKMHd COCTAB NPHUPOAHBIX BOA M GakTopbl ero (OpMHUPOBAHUS.
MuHepaibHbIi COCTAaB BOIBI

Metoapl XMMHUYECKOIO aHalu3a NPUPOAHBIX BOJA: XHMMHUYECKHE, 3JIEKTPOXHUMHUYECKHE,
(boroxummuuecKue.

CriocoObl  BbIpak€HUsI MUHEpaJM3alldd U HOHHOro cocTaBa. KoyinyecTBEHHOE BbIpaKeHUE
aHaJM3a: BECOBOE, OJKBUBAJIECHTHOE, IPOLEHT - OJKBUBaIeHTHOe. llepexom or omHOW (opme
BBIp)KEHHs K Ipyroii. [I[poBepka pe3yabTaToB XMMHUYECKOTO aHaIU3a B IPOOEe BOBL. \

AHUOHHO- W KaTMOHHOTE€HHbIE HCTOYHHKM MUHEPAJIbHBIX BEIIECTB. MaKpOKOMIIOHEHTHl —
IJIaBHbIE MMHEPAJIbHbIE KOMIIOHEHTBI IPUPOAHBIX BOI.

HcrouHuky NOCTYIUIEHMS M XapakTep NepeHoca. fnpa KoHaeHcanuu. XUMHYECKHMM COCTaB
TBEPJBIX U KUJIKHUX 0caiKkoB. COJIM MOPCKOTO MMPOUCXOKICHUS B MATEPUKOBOM CTOKE.

VYcnoust  (GOpMUpOBaHMSA M XHUMHYECKass XapakTEPUCTHKA PEYHBIX BOJ. 30HAIBHOCTh
XMMHUYECKOIo cocTaBa. V3MeHeHue 1o JUIMHE PEKHU U MONEePEeUHOMY CEUEHHIO pycia. XMUMHUYECKHM
PEXUM peK U (aKTOPHI, €r0 ONMpeeIIoNne. 3aBUCHMOCTh XUMHUYECKOTO COCTaBa BOJ OT pacxoja
BO/IbI, €€ THUIIBL.

[IpecHble, coloHOBATHIE U CONSIHBIE (MUHEPAJIbHBIE) 03€Pa, 30HAIBHOCTh UX PACIIPOCTPAHEHHUS.

IIpecHble U conoHOBaThie 03epa. MuHepanu3auus U HOHHBIH COCTaB BObI, €ro (hOpMUPOBAHHUE.
["a30BbIil pexxuM, OMOTreHHbIE U OpraHnyeckue Bemecrta. Knaccudukanus ozep no TpoGHOCTH.

Consinble 03epa. OcOOEHHOCTH UX (POPMUPOBAHMUS.

Ocobennoctu popMUpOBaHUSI XUMUYECKOTO COCTaBa MOA3EMHBIX BOJ pazHOro tuma. CKopocTh
MUTpallMMd BELIECTB, CBS3b C IOBEPXHOCTHBIMH BoJaMH. Bogbl crenuduueckoro cocrasa:
MUHEpaJibHble, HEPTSIHBIC, TEPMaAIbHbIE, apTE3UAHCKUE M TPEIIMHHBIE BOBI; BOJBI CBSI3aHHBIE C
MECTOPOKIECHUEM ITOJIE3HBIX HCKOTIAEMBIX.

3. Knaccuduxauusi npupoaHbIX BOJ

®dusnko — reorpaduueckue (hakTophl: KIUMaT, penbed, CTOK, MOUYBEHHBIH M PACTUTEIbHBIN
nokpoB. [lupoTHas u BepTHUKalbHAs 30HAIBHOCTh MUHEpPAIU3al[M U HOHHOTO COCTaBa BOJ CYIIU.
BnusiHue reosorndeckux M THAPOTeoJIOTMYECKUX YCaoBHM. OCHOBHBIE pa3iIMuusi B YCIOBUAX
(hopMUpPOBaHUSI XMMHUYECKOTO COCTaBa BOJ| aTMOC(HEPHBIX OCAJIKOB, PEK, CTOYHBIX U OECCTOUHBIX
03€p, BOJOXPAHWINIL U NTOA3EMHBIX 03€p.

Knaccudpukanus cocraBa npupoasHbix Boja. Knaccudukauus OpUpPOIHBIX  BOX IO
MUHEpAIN3alliid, WOHHOMY M Ta30BOMY cocTaBy. I[IpuHIMI npeoOnagaroliuX HOHOB HOHHBIX
cooTHomieHnil. [umorernueckue conu. Ilpuemsl rpaduueckoro wuzoOpakeHuss U 00OOIICHUS
pE3yJIbTaTOB aHAIN3A.

4. I'a30Bblii cocTaB MPUPOIHBIX BOJ
PacnipocTpaHeHHOCTh XUMUYECKHX 3JIEMEHTOB B 3€MHOU KOpe. PacTBOpeHHBIE, B3BELLICHHBIE U

KOJUIOMJHBIC KOMIIOHCHTBI IMPUPOJHBIX BOA MHUHEPAJIBHOI'0, TIa30BOIO0O HW  OPraHUYCCKOro
MMPOUCXOKIACHUA.



5. XuMHYeCKHe MOKAa3aTeli KavyecTBa BOJAbI (AKTHBHASI PEAaKIMsA BOJbI, KECTKOCTb,
okuciasemoctb, XIIK, BIIK, mesounocts). Munepanuzanus.

OCHOBHBIE NPUPOJHBIE COJIM M UX PAaCTBOPUMOCTb. MuHepanu3auus BOAbI U IJIaBHbIE HOHBI.
[IpoucxoxxaeHue XJIOPUIHBIX, CYIb(ATHBIX, KAapOOHATHBIX W CHJIMKATHBIX TPHPOIHBIX BOJI.
PaBHOBecue xumMueckoro cocrtaBa BoJbl M aTMmocdepbl. CocTaB pacTBOPEHHBIX Ta30B U HX
IIPOUCXOXACHHUE. AJIJIOXTOHHBIE U ABTOXTOHHBIE Ta3bl.

buorennsie BemecrBa (bB) u snementsl. Knaccuduxanuss u Qusnonornyeckas pojib B
IIpoLeccax XU3HEAESITEIbHOCTH OMOTEHHBIX 3JIEMEHTOB.

Oprannueckoe BeniectBo(OB) B mpupoIHBIX BOJAaX M UX OCHOBHbIE THUIbL. CII0XXHOCTb MX
U3Y4YEHHMsIT M CUCTEMa KOCBEHHBIX Xapakrtepuctuk: OuxpomarHas (BO) m nepmanranatHas (I10O)
OKHCIISIEMOCTH, XUMHU4eckoe norpedaenue kucinopoa (XIIK), uBeTHoCTb, 3amax, IpUBKYCHI.

6. DKoJIorHYecKasi OLleHKAa COCTOSIHUSI BOAHOM cpe/ibl U BOAHBIX 00beKTOB

KoHtponb 3arps3HeHuss BOAHBIX OOBEKTOB M OXpaHa BOJA OT 3arpsS3HCHHM. Bnusiaue
3arpsi3HCHUN Ha XUMHYECKUI cocTaB BoAbl. [Iponeccsl camoOUunIeHus

4.3 Conep:kanue y4ueOHOro MaTepuasa

4.3.1 llepeyeHn J1a60PATOPHBIX padoT

Ne | Ne pasgena u TeMbl HanmeHnoBanue TpynoemkocTs (yacsl) |OueHnou-Hbie| Popmupye-
/T JACITUTUTAHBI 1ab0paTOPHBIX Cpe/cTBa MBbIE
pabort KOMIIETEH-
Bcero | IIpakrtuuec- i
4acoB Kast
MOJATOTOBKA
1 XUMHYECKUI 1. Onpenenenue 2 2 Pacuers! o | I1K-3, ITK-6

COCTaB MPHUPOJIHBIX | HOHOB Ca? dbopmynam,

BOJ U (pakTopsl ero | 2. OnpenesneHne 2 2 YCTHBIN
dopmupoBarms. | monos Mg+ pasbop,
MuHeparbHBIH 3. Onpenesnenue 2 2 3aIoJTHECHHE

COCTaB BOJIbI nonoB Na" u K* THAPOXHUMUY
4. OnpeneneHue 4 4 €CKHX
Cy_]'[])(l)aT-I/IOHa TIIPOTOKOJIOB.
5. Onpenenenue 6 6 Oruer
OMOTCHHBIX
aseMenToB: P, NO,',

NOs3’, NHy

6. Onpenenenue 4 4
MHUKPOKOMITIOHEHTOB

Fe, Si

7. OnpeneneHue 2 2
Maprasia




2 Knaccugukanus | 1. Ouenka nomyden- 4 4 Obpabotka | I1K-3, TIK-6
MIPUPOIHBIX BOJ | HBIX PE3YJIbTATOB H MOJTY9CHHBIX
orpezeNieHus Kiacca JIAHHBIX,
AQHATM3UPYEMBIX BOJT 3aIoTHCHHE
[TPOTOKOJIOB.
Ortuer
3 I'a30BEIi1 cocTaB 1. Onpenenenue 4 4 Otuer I1K-3, IIK-6
MPUPOIHBIX BOJ | pACTBOPEHHOTO
KHUCJIOpOJia
2. Onpenenenue
pactBoperHoro CO;
Xumuueckue 1. Onpenenenue 6 6 OT4YET TIK-3, I1K-6
MOKa3aTeNH 00IIeH KECTKOCTH
KadecTBa BOJIbI
2. Onpenenenue OTYeT
(>KeCcTKOCTB,
OKHCJIIEMOCTH
OKUCJIIEMOCTb,
LEJIOYHOCTB ). 3. Onpexnenenue OTYET
MuHepanu3zanus. [IETOYHOCTH
4.3.2 llepeyenn TeM (BONMPOCOB), BLIHOCMMbBIX HA CAMOCTOAITEIbLHOE HU3yUYeHHe
CaMOCTOSITeILHOW PaGoThI CTY/IEHTOB
Ne Tema 3anaHue dopmMmupyemas NJAK
KOMITETCHIIHS
/11
WK nik-32
XapakTepucTUKa K3 T[IpOBOIHTE
KOMITOHEHTOB COCTaBa -
Ioxroroska K OKCTIEpUMEHTABHBIE PA0OTHI
TIPUPOJTHBIX BOJ. P
BBITIOJTHCHHIO TI0 TOTOBBIM METOJMKAM
MaKkpOKOMITOHEHTBHI, WK k32
OMOTCHHBIC 113 TTpOBOIHTE
M -
SMEMCHTB, IToarororka x JIP AKCIIEPUMEHTAJIbHBIE PA0OTHI
MUKPOKOMITOHEHTHI,
10 TOTOBBIM METOUKAM
OpraHHYECKOE
BEIIECTBO
WK nik-32
PacTtBopeHHBIE ra3bl. TIpOBOANTD
K-3

KapOonarHas cuctema

IToaroroBka x JIP

9KCIICPUMCHTAJIbHBIC pa6OTBI

110 TOTOBBIM METOJUKaAM




4.4 MeToanyecKue YKa3aHUs MO OPraHU3alUU CAMOCTOSITEILHOI padoThl CTY/1eHTOB

CamocrosiTenpHas paboTa CTyICHTOB, CBSA3aHHAs C MOATOTOBKON OTYETOB IO BBHIMOJTHEHHBIM
Ja00OpaTOpHBIM paboTaM, 3aKPEIUICHHEM TEOPETHUYECKOTO MaTepuaja B BUJE PEIICHUH 3a1ad U
MOATOTOBKE K KOJUTOKBUYMaM U YCTHOMY COOECEI0BaHMIO, ITPOBOIUTCS BO BHEAYAUTOPHOE BPEMSI.

CtpykTypa oT4eTa 1o jadbopaTopHoi padoTe:

1. ens paboThI.

2. Teopernyeckas 4acTh.

3. BrinonnHeHue pacdyeTHbIX, rpad)UYeCKUX M KOHTPOJIBHBIX 3aJaHH B COOTBETCTBUU C
METOAMYECKUMHU YKa3aHUSIMHU K Kax 01 padore.

4. BriBoJ1 (Ha OCHOBE MOTYYEHHBIX PE3YJIbTATOB).

Metoanueckue peKOMEHIAIMU 10 BBITIOJHEHUIO U 00paboTKe 3KCIEPUMEHTAIBHBIX JaHHBIX
M0 KaXKIOW JIabopaTOpHOW paboTe OMUCaHbl B METOJIUYCCKUX PEKOMEHIAIMSX, MOATOTOBICHHBIX
npernoaaBaTessiMu kKadeapsl (cM. mpuioxeHus ). [IpuMepsl pemeHus: TUITOBBIX 3a7a49 IPEICTaBICHbI
B PCKOMEHTYEMBIX YI€OHBIX TTOCOOHSIX U 33JaUHUKAX.

V. YHEBHO-METOAUYECKOE U THO®OPMAILIMOHHOE OBECIIEYEHUE
JUCHUIIVIMHBI

DnekTpoHHas WHGPOPMAMOHHO-00pa3oBaTeibHas Cpela YHUBEpPCHTETa  O0ecreYnBaeT
JIOCTYN K DJCKTPOHHBIM Y4YeOHBIM H3JAHHUSM M OJCKTPOHHBIM O0pa3oBaTEIbHBIM pEcypcam,
yYKa3aHHbBIM B paboueil mporpaMme JTUCIHUIUIMHBIL.

[Tpu ucnonb3oBaHUM B 00pa30BaTEIHLHOM MIPOLIECCE MEUATHBIX U3JaHUI ONOINOTEUHbIN QOHT
YKOMITJIEKTOBAH MIEYaTHBIMU 37JaHUSMU U3 pacdeTa He MeHee 0,25 sk3eMIuisipa KaxkI0To U3 W3IaHHiH,
yKa3aHHbIX B pabouell mporpamMme IJUCHMIUIMHBI, Ha OJHOIO OOy4aroulerocss W3 4Yucla JIHII,
OJIHOBPEMEHHO OCBaMBAIOIINX COOTBETCTBYIOIIYIO TUCIUILINHY.

OOyyarommmcst obecrieyeH JO0CTYI K COBPEMEHHBIM NMPOQEeCCUOHANBbHBIM 0a3aM JaHHBIX U

MH(OPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.
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a) OCHOBHasl IUTEpaTypa:

1. Huxanopos A. M. I'ugpoxumus: y4ed.11s CTyI. By30B, 00y4. mo crell. "['uaponorus”
/ A. M. Hukanopog. - CII0. : ['unpomereonsaar, 2001. - 447 c.

2. [Hmeitzep I'. M. I'mapoxumus: yaed. mocodue : B 2 4. / I'. M. IlIneitzep, JI. A.
Mumneesa ; pen.: E. B. 3enunckas , B. A. Cransmakosa. - Uzn-so UT'Y, 2014 - Y. 1. - 2014. - 118
c.

3. JlpyroB 0. C. Amnainu3 3arps3HEHHON BOJBI [DJIEKTPOHHBIN pecypc|: MpaKTUYECKOoe
PYKOBOJACTBO — 2-¢ m3A. (911.). [Dnekrponusiii pecypc] / 10. C. dpyros, A. A. Pogun. -
DnekTpoH.TeKCcToBBIC AaH. - MockBa : BUHOM. Jlaboparopust 3Hanwmid, 2015. - 681 c. : w1 - ObC
"AHOykc". - neorpann4. goctyi. - ISBN 978-5-9963-2653-2 : B. 1. i,

0) JOIOJIHUTENbHAS JTUTEpaTypa:

1. Bboukapes, II. ®.I'napoxumust pek Bocrounoit Cubupu B CBSI3U CO CTPOUTENHCTBOM
THJIPOY3JIOB: MaTepuanbl K KOH(}. M0 pa3BUTHIO Mpou3BoauT. cui Boct. Cubupu: (Upkyrckoe
peruon.cosent.) / I1. @. boukapes ; Akan. Hayk CCCP, Bocrt.- Cub6. ¢un., UpkyTckuii roc. yH-T. -
Wpxkyrek : [6. u.], 1958. - 18 c.

2. XuUMHsI IPUPOJHBIX BOJ M MPOMBIIUICHHBIX CTOKOB: METOA. yKa3. K Jiab.paboram /
coct. B. A. CranibmakoBa, E.A.JlatkoBa. - Upkyrck : U3n-so UI'Y, 2011. - 32 c.

)1) 0a3bl AAHHbIX, I/[H(l)OpMaIII/IOHHO-Cl'lpaBO'lHI)Ie M IMMOUCKOBbBIC CUCTEMbI
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
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http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D1%80%D1%83%D0%B3%D0%BE%D0%B2%2C%20%D0%AE%2E%20%D0%A1%2E
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D1%87%D0%BA%D0%B0%D1%80%D0%B5%D0%B2%2C%20%D0%9F%2E%20%D0%A4%2E
https://e-articles.site/
https://ros-pipe.ru/tekh_info/tekhnicheskie-stati/gidrogeologiya-/
http://all-about-water.ru/
https://www.vo-da.ru/

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

6.1 YueGHo-1260paTopHOE 000py/I0BaHUE:
Kabuner Ne 3360 ocnameH 000pydOBaHHEM, KOMILJICKTAMHU IUIAKATOB, METOIUYECKUMU

YKa3aHHuAMU NPCAHASHAYCHHBIMU IJI ITPOBCACHUA J'Ia60paTOpHLIX 3aHATHH.

Ne i/t HaumenoBanue KonnuectBo

1. HaGop peakTuBOB JUIst aHAJIN3a BOJIBI, IITATHBBI KaXXJIOMY CTYIEHTY

Mepnas nocyna (MUneTku, OI0peTKH, MUITUHIPHI, KOJIObI) KOKJIOMY CTYACHTY

Habop xumudeckoit mocyabl (KOIObI, CTAKaHbI, TUTIIH)

dorokonmopumerp KOK-2

Cuexrpodoromerp

Bechl ananuTuueckue

MydenbHas nieunb

©| O N o g B~ WD

CymunbpHbIi mKad

2
2
2
pH-metp 2
2
1
1
1

[EEN
©

Bonsnas 0auns

[HEN
=

9J'IeKTp0HJ'II/ITKI/I KaxXKIAOMY CTYACHTY

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MN

B mpouecce u3ydeHMs MUCHUIUIMHBI HCHOJB3YIOTCS JUCTAHLMOHHAs W odHas (opma
o0y4yeHHs, a TakkKe TPATULMOHHbIE U WHHOBAIMOHHBIE TEXHOJOIWH, AKTUBHbIE U MHTEPAKTHBHBIC
METOABl OOyYeHHs: TEXHOJIOTUS MpOo(decCHOHATbHO-OPUEHTUPOBAHHOIO OOy4YeHUs, JIEKIIHH,
00BSICHUTEJIBHO-UILTIOCTPATUBHBIN METOJ C 3J€MEHTaMH MPOOJIEMHOT0 U3JI0XKEHHUS, KOHTPOJIbHBIE U
nabopaTopHble paboThl, KOJNIOKBUYMBI, pa300p KOHKPETHBIX CUTYalUH.

VIILOOEHOYHBIE MATEPHUAJIBI JIUISI TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOUYHOM ATTECTAIIUA

Ouenounsie cpeacraa (0OC):

8.1. OnieHOouHBIE CPEACTBA ISl BXOAHOTO KOHTPOJISL - HE MPEyCMOTPEHBI.

8.2. Ha3zHaueHHe OIIEHOYHBIX CPEACTB TEKYIIEro KOHTPOJS - BBIIBUTH C(HOPMUPOBAHHOCTD
cocraBisitonux vacteir komnerenimii [1K-3, TIK-6 (MK k.32, WK nk-6.1). @opmupyrorcs B
coorBercTBUM ¢ JIHA yHHBepcuTeTa B BHJAE BBINOJHEHUS JIAOOPATOPHBIX paboT U OpOpMIICHHS
OTYETOB.

ATTECTallMOHHOE WCIIBITAaHWE TI0 JUCHHUIUIMHE B Qopme 3adeta ¢ omeHkoi (3a0)
o0yyaromuecsi MpOXOoAsAT B COOTBETCTBUU C PACHHCAHUEM CECCHUHU, B KOTOPOM YKa3bIBA€TCs BpeMs
€ro MpOBEJCHUS, HOMEP ayIUTOPHH, (hOopMa HCIIBITAHUS, BPEMS M MECTO MTPOBEACHUS KOHCYIJIbTAINH,
@O mpenonaBatens. YTBEpKICHHOE pacHHCaHUE pa3MeIIaeTcsl Ha MHOOPMAIIMOHHBIX CTEHAAX, a
TaKke Ha o(puUIMaTbHOM caiiTe ¢akyabTera. Bompochl K 3adeTy C OLIEHKOM COCTaBIISIOTCS Ha
OCHOBAHHUU JIeHCTBYIONIEH paboyeil mporpaMMbl JUCIUIUIMHBI, U TOBOSTCS IO CBEJCHUS CTYACHTOB
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HE MeHee dYeM 3a 2 Hemenu J0 Hayana ceccud. PexkomeHayemble (OpMBI  POBEICHHS
g hepeHIMPOBAHHOTO 3a4YeTa!

- YCTHOE co0eceloBaHue TI0 YUeOHOMY MaTepualy JUCIUILINHBL

- TECTUPOBAHHUE.

[IpenonaBaTens BIpaBe caM BBIOpaTh GOPMY MPUHATHS 3a4eTa.

OL[eHKa BBICTABJISICTCA  OPCOAABATCIIEM B ATTCCTAIMOHHYIO BCIOMOCTL B  CPOKH,
YCTAHOBJICHHBLIC pAaCIIMCAHUCM. OHCHKa B 3a4CTHYIO KHHUIXKY BBICTABJIACTCA B I€CHDb aTTCCTAIMOHHOTI'O
HUCIIbITAHUA.

HapymeHHe JUCHUITIINHBI, CIIMChIBAHUEC, HCIIOJIB30BAHHC O6y‘-IaIOH_[I/IMI/IC$I HCPa3pCHICHHBIX
MEYaTHbIX W PYKOIIMCHBIX MATCpUaIOB, MO6I/IJIBHBIX Teﬂe(i)OHOB, KOMMYHUKATOPOB, INIAHIICTHBIX
KOMIIBIOTEPOB, HOYTOYKOB M APYTUX BUJOB JINYHONM KOMMYHHUKAIIMOHHON U KOMIIBIOTEPHON TEXHUKU
BO BpeMs AaTTECTAIMOHHBIX MCIBITAHUH 3amperieHo. B ciaydae HapymieHHs 3TOro TpeOOBaHUS,
[pernoaBaTesib 00s3aH yAaIUTh OOYYaroIIerocss U3 ayJuTOPHH M IPOCTABUTh €My B BEIOMOCTH
oleHKY «Hey10BIEeTBOPUTEITBHO.

[lpenogaBaTenro OpeAOCTaBISCTCS IPABO 3aJaBaTh OOYYAIOIIUMCS JIOTIOJHHUTEIbHBIC
BOIIPOCHI B paMKax MporpaMmbl JUCHUIIMHBI TCKYIICTO CEMECTPA, a TAKIKC, IOMUMO TCOPETHUICCKUX
BOIIPOCOB, AaBaThb 3aJladyv, KOTOPLIC HM3YYaJIMCb HA 3aHATHAX. BricTaBnenue OLICHOK, ITOJYYCHHBIX
IIpru HNOABCACHUU PEC3YJILTATOB HpOMe)I(YTO‘{HOﬁ arreCrallu, B aTTCCTAlMOHHYIO BCIAOMOCTbH H
3aYCTHYIO KHUXKKY TMPOBOIMTCS B HPUCYTCTBHHM caMoro ooOydaromierocs. IIpermomaBarens HeceT
NEPCOHANIBHYIO OTBETCTBECHHOCTD 3a CBOCBPCMCHHOCTE U TOYHOCTH BHCCCHUA 3aIIicen o pe3yibTaTax
HpOMe)KyTO‘IHOI\/'I arTeCTallu B aTTCCTAIMOHHYIO B€AOMOCTh U B 3aUCTHBIC KHHXKKU. O6yanOHIHeC$[
HMMEIOT IIPAaBO Ha Iepecaady pe3yabTaToOB OCBOCHUS UMH JTUCLIUILINH.

I/IHBaJ'II/IZ[I)I H J1ha ¢ OrpaHM4YC€HHBIMHM BO3MOXHOCTAMHU 30POBbSA, MOI'YyT CAaBaTb 3a4YCT B
MEXKCECCUOHHBIN nepruoa B CpOKH, YCTAHOBJICHHBIC HHAWBHUAYaJIbHBIM y‘Ie6HI)IM IIJIAHOM. I/IHBaJ'II/II[BI
u Jyuioa C OrpaHMYCHHBIMM BO3MOXKHOCTAMH  3J0POBbIA, HMMCIOMIUMC HAPYIICHHUA OIIOPHO-
[ABUTATEIBHOTO ammapara, JOIYCKAITCS Ha aTTECTAIllHOHHBIC HCIBITAHHS B CONPOBOXKICHUU
ACCHUCTCHTOB COIPOBOK/TAIOIIHX.

IIpuMepHBbIH NepedyeHb BONPOCOB K AH(PPepeHIUPOBAHHOMY 3a4eTy M0 AMCUHUILINHE
«'mapoxumus»

1.T'mpapoxumus kak Hayka. Kparkuil uctopuueckuii odepk. COBpeMEHHOE COCTOSHUE H
3a/1a4d TUAPOXUMHUYECKUX UCCIIEJOBAHUN.

2. Teopernueckne OCHOBBI T'mapoxuMuu. CTpOEHHME MOJIEKYJBl BOJAbl U €€ OCHOBHBIE
¢buznyeckre 1 XUMHYECKHE CBOICTRA.

3. AHOMasnpHBIE CBOMCTBA BOJBI M UX BIMSHHE HA PEKUM BOJHOTO OOBEKTA.

4. XUMHUUYECKUI COCTaB IPUPOIHBIX BOJ.

5. IlpuponHas Boja Kak MHOIOKOMIIOHEHTHBIN pacTBOp. KoOHIEHTpaiuss pacTBOpOB M
CIOCOOBI €€ BBIPAKEHHUS.

6. KuciaoTHO-OCHOBHBIE paBHOBECUs B NMPHUPOAHBIX Boaax. bydepnas emxocts (mo pH) u
CUCTEMBI €€ MOACPIKAHUS.

7. KapboHnaTHasi cuctemMa B MOBEPXHOCTHBIX BOJIAX, CBS3b ¢ OMOTHYECKUMHU (ITPOAYKIIMOHHO-
JNECTPYKIIMOHHBIMH) NIPOLIECCAMMU.

8. Buapl )KECTKOCTH BOJIBI.
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9. Heopranuueckue BeliecTBa B IPUPOAHBIX BOJAX.

10.

['a30BBIf  COCTaB NPUPOAHBIX BOA, AaOMOTHYECKHE U OHOTHYECKHE (HaKTOPHI

(bopMUpOBaHHUSL.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

buoreHnHble 1 opraHMYecKHe BELIECTBA IPUPOAHBIX BO.
MUKpPOKOMIIOHEHTBI M UX 3HAYEHMSI.

OO61ue u cyMMapHbl€ II0Ka3aTeNId KauecTBa BOJIBI.

OpraHosienTHYECKHE [10Ka3aTeIu KauecTBa BOJ.
OxucnurenbHO-BoccTaHOBUTENbHBIN oTeHuan (Eh) nmpuponnsix Bo.
PacTBOpeHHBIN KUCIOPO B BOJIE.

[Toka3zarenu OKUCIIIEMOCTH BOABI (TepMaHTranaTHas u ouxpomarHas -XI1K).
buoxummueckoe norpedienue kucnopoaa (bIIKS, BITKm).

Knaccugukarus npupoIHbIX BOJ.

Kitaccel kayecTBa BOJI.

I'unpoxummuueckas cbeMka. [ ' napoxumudeckue HabJto1eHus.

@u3nUecKrue OCHOBBI THAPOJIOTUYECKHUX MpolieccoB. DyHTaMEeHTAIbHBIE 3aKOHBI (PH3UKU

1 UX UCIOJIB30BAHUC TP U3YUYCHUU BOAHBIX OO0BEKTOB.

23.
24.
25.
26.
27.
28.

CrpykTrypa BogHOro Oanasca.

TemnoBoii Oananc Bogoema.

banaHc coneprxaniuxcs B BOJAE BEIIECTB.

I'mppoxuMudeckue noKas3aresv KauecTBa BOJIbI.

I'mapoXuMUYECKHil peKUM BOJOEMOB.

dopMHUpoOBaHUE XUMUYECKOIO cOocTaBa MpUpoaHbIX BoJ. [Ipupoansie paxtopsl. dusmko-

reorpaguyeckue

¢dakropsl. ['eonornueckue paktopsl. buo-nornyeckue GpaxTopsl

29.
30.

®opMupoBaHUE XUMUYECKOTO COCTaBa MPUPOIHBIX BOJA. AHTPONOreHHbIE (PaKTOPHI.
lMunpoxumus aTMocepHBIX OCaJKOB (XMMHYECKHHM COCTaB aTMOC(EpPHBIX OCAIKOB;

MPOUCXOXKACHUE W (OPMUPOBAHUE COCTaBa aTMOC(HEPHBIX OCaAKOB). V3MeHEHHE XUMHUYECKOTO

cocTaBa aTMOC(EPHBIX OCAJIKOB MO/ ACHCTBUEM aHTPOTIOTEHHOTO BIUSHHUSL.

31.
32.
33.
34.
35.
36.
37.
38.
39.

Knaccudukanms pek.
MopdomeTpruueckne XxapakTepuCTUKH OacceiiHa pex.
Mopddonorust u MophomeTpusi pexu.
Pexa u peunas cets. JlomuHa u pycio pexu. [IpomgonasHbIi mpoduias pexu.
[Turanue pek.
Boaublit 6anaHc peku.
BoaHblil pexuM pek.
®a3pl BOAHOrO pexxuMa pek. [losioBosibe, maBOgKH, MEKEHbD.
['unpoxumuueckuii pexum pek (PpopMHUpOBaHHME XUMHYECKOIO COCTaBa BOJ| Ha

BojocOope; 0O0Ilue 3aKOHOMEPHOCTH (OPMHUPOBAHUS XUMHUYECKOTO COCTaBa PEYHBIX BOJ;

l"I/II[pOXI/IMI/I‘IeCKI/Iﬁ PEXKUM I''TaBHBIX HOHOB U T.)I.).

40.
41.
42.
43.

HN3MeHeHne XUMHYECKOTO COCTaBa BOJ PEK IO )ICI\/'ICTBI/IGM AHTPOIIOTCHHOI'O BJIUAHUA.
[Tpoueccel, mpoTeKarolue Npyu CaMOOYHCTKH BOJ PEK.

I'mapoXUMUYECKH peKUM 03€p.

Tumnsl 03ep.
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44. Mopdosorust 1 MophomMeTpHst 03ep.

45. I'mapoxumusi OKEaHUYECKUX BOJ.

46. Knaccudukarus o J3eMHBIX BOJ.

47. I'nIpOXUMHYECKUNA PEKUM I'PYHTOBBIX BOJ.

48. [IpakTrueckoe 3HAYCHUE U OXPaHa MOJ3EMHBIX BOJ.

49. ApTe3raHCKue 1 MOA3EMHBIE BOJIBI.

50. DBTpOodUKaIHs BOJOSMOB.

51. 'mapoxumMus BOAOXPaHUIIMILL.

52. OcoOEHHOCTH XMMUYECKOI'O COCTaBa MOA3EMHBIX BOJI. [ pyHTOBbBIE BOJIBI.

53. I3meHeHue KauecTBa TPYHTOBBIX 0] AEUCTBUEM aHTPOIIOTEHHOTO BIUSHUS.

54. Hamopubsle (apTte3uaHckue) Bojabl. MwuHepasibHble BOJbl. M3MeHEeHHE XUMHUYECKOIo
cocTaBa o]l AEMCTBUEM aHTPOIOT€HHOTO BJIMSHUS.

55. I'mppoxumuyeckasi 30HAJIBHOCTh. 30HAJIBHOCTh aTMOC(EpPHBIX oOcalikoB. 3MeHenue
IIPUPOTHOMN 30HAIIBHOCTH

XUMHYECKOTO COCTaBa IMoJI ICHCTBHEM aHTPOIIOTEHHBIX (DaKTOPOB U MPOIIECCOB.

56. 30HaNbHOCTh MOBEPXHOCTHBIX BOA. M3MeHeHue npupoAaHON 30HAJBHOCTU XUMHUYECKOTO
COCTaBa IMOJ1 ICUCTBUEM aHTPOIIOT€HHBIX (PAKTOPOB H MPOIECCOB.

57. 30HaNBHOCTb TPYHTOBBIX U HANOPHBIX BOJ. VI3MeHeHWEe NpPUPOAHONH 30HAIBHOCTH
XHUMHAYECKOTO COCTaBa MO/ ICHCTBHUEM aHTPOIIOTEHHBIX (DAaKTOPOB U MPOIIECCOB.

58. O6mume npeacTaBiICHUsI O METOJaX XUMHUUECKOT0 aHAIN3a MPUPOIHBIX BO/I.

59. Ananu3 Boa B nabopatopuu. CokpamieHHbIA aHanu3. [lOMHBIA XUMUYECKUM aHaJIN3.
CrnenuanbHbIA XUMAYECKHUHA aHAIN3.

60. DIEKTPOXUMHYECKUE aHAIN3a TTPUPOTHBIX BOJI.

61. MOHMTOpPUHT 3arpsi3HEHUS] BOJHBIX OOBEKTOB M OXpaHa MOBEPXHOCTHBIX BOJ OT
3arpsi3HEHUs.

62. OCHOBHBIC BUIBI 3arPsI3HEHUS TPUPOIHBIX BOJI.

63. VICTOYHHMKH MOCTYIUICHHSI 3arpsi3HSIONIAX BEUIECTB B BOJHBIC OOBEKTHI M 3arpsi3HEHHE
MTOBEPXHOCTHBIX BOJI.

64. HopmupoBaHue Ka4ecTBa BOJI.

65. Oxpana Boj ot 3arpsi3HeHUs. [ HapoxuMus Ha Ciry>)kOe MOHUTOPUHTA OXpaHBI BOJI.

66. [Iporao3upoBaHe N3MEHEHHH XMMHYECKOTO COCTaBa MOBEPXHOCTHBIX BOj. OniepaTHBHOE
MIPOrHO3HPOBAHUE.

67. Dxonornyeckne KaTacTpodbl. AHAIH3 MPUYHNH COBPEMEHHBIX KPYITHBIX YKOJIOTHYECKHX

KaTaCTpO(i) 1 OII€HKA UX HECTaTHBHOI'O BOBJIGI\/’ICTBI/UI Ha MOBCPXHOCTHBIC BOABI.

8.3. OueHouHbIe CpeaCTBA /JJsl NMPOMEKYTOYHOU arrectanmuu (B ¢opme 3auvera ¢
OLIEHKOi1)

3ader C OIEHKOW sBisieTcss (OpMOIl OIEHKM KadyecTBa OCBOCHHSI OOYyJarOIUMUCS
o0pa30BaTeNnbHOM MporpaMMbl MO paszzaenaMm AUCHUILIMHBL [lo pesynapTaTam 3auera oOydaromeMycs
BBICTABJISIETCA OLEHKA «OTJIIMYHO», «XOPOILIO0Y», «YIOBIETBOPUTEIBHO» W «HEYIOBIECTBOPUTEIBHOY.

Kputepun o1eHKM OTBeTa, KOTOpble MpeACTaBleHbl B Tabiuie, a Takxke ¢opMa ero
MPOBEJEHUSI  JIOBOAATCA A0 CBeAeHHMA oOydarolmuxcss [0 Hayajga 3adera. Pesynbrar
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Qg QepeHIIMPOBAHHOTO

3aueTa OOBIBIACTCS HCIMMOCPCACTBCHHO TIOCJIC Cro Ccaadyv, 3aTeM

BBICTABJIACTCA B 3a4YCTHO-3K3aMCHAIIMOHHYIO BEAOMOCTD U 3a4YCTHYIO KHHUIKKY.

Ikana

Kputepuu onieHuBanus

Orenka 5 (OTJIMYHO)

- CTYJICHT IIOJIHO YCBOWJI Y4eOHBII MaTepHall;

- IIOKa3bIBA€T 3HAHUE OCHOBHBIX IMOHATUH JUCLUILUIMHBI, TPAMOTHO
MOJIb3YETCS

TEPMUHOJIOTUEN;

- IPOSIBJISIET YMEHHE aHAIM3UPOBATh U 000011aTh HH(OPMALIKIO, HABBIKU
CBSI3HOT'O OMMUCAHHUS SIBJICHUI U IIPOLIECCOB;

- IEMOHCTPUPYET YMEHUE U3JIaraTb MaTEpUaIl B OIPEIEICHHON
JIOTUYECKOHN

MOCJIEI0BATEIbHOCTH;

- IIOKa3bIBa€T YMEHHUE UUIKOCTPUPOBATH TEOPETUUECKUE TTOJTOKEHHUS
KOHKPETHBIMU IPUMEPaMU;

- IEMOHCTPUPYET cHhOPMUPOBAHHOCTh U YCTOMYNBOCTH 3HAHUH, YMEHUH H
HAaBBIKOB;

- MOT'YT OBITh JIOTYIICHBI OJIHA—/IBE HETOYHOCTH TP OCBEIICHUH
BTOPOCTENIEHHBIX BOIIPOCOB

Onenka 4 (xoporo)

- OTBET yJOBJIETBOPSIET B OCHOBHOM TPEOOBaHMSAM Ha OLICHKY «5», HO IpU
3TOM

HUMEET MECTO OAMH U3 HEI0CTATKOB:

- B YCBOEHHMH y4e€OHOr0 MaTepuasa J0NyILEeHbl IPOOEIIbl, HE UCKA3HUBILINE
coJiepKaHue OTBETa;

- B U3JIO)KEHUU MaTepuasa JJOMylIeHbl HE3HAaUUTEIbHbIE HETOUHOCTHU

Orenka 3
(YIOBIETBOPHUTENHHO)

- 3HaHHWE OCHOBHOTO MPOrPaMMHOI0 MaTeprajga B MUHUMAJILHOM 00beMe,
MOTPEUTHOCTH HENPUHIIMITHAIBHOTO XapaKkTepa B OTBETE: HEMOJIHO

WJTU HETIOCIIEIOBATEIHFHO PACKPHITO COJIEpKaHNE MaTepuaia, HO TTIOKa3aHo
oOmree

TMOHUMAaHHE BOIIPOCOB;

- UMEJHUCh 3aTPYAHEHUS WIH JIOMYIIEHbI OIIHOKH B ONIPEIEICHUN
MOHSTUM,

WCIIO0Ib30BAaHUH TEPMUHOJIOIMH, ONMCAHUU SABJICHUM U MPOIIECCOB,
WCTIpaBIICHHBIE

M0CJI€ HABOJSAIIUX BOIIPOCOB;

- BBISIBJICHA HEJIOCTATOYHAsI CPOPMUPOBAHHOCTH 3HAHUM, YMEHUHN U
HaBEBIKOB,

CTYJIEHT HE MOKET MMPUMEHHUTH TEOPUIO B HOBOW CUTYyaIlH

Onenka 2
(HEYIOBIETBOPUTENHHO)

- MpOOEITBI B 3HAHUSAX OCHOBHOTO TIPOTrPAMMHOTO MaTepuarna,
MIPUHIUIIAAIIbHBIE

OIMUOKY MPU OTBETE HA BOTIPOCHI;

- 00HapYyKEeHO He3HAHHE WJIM HETIOHUMAaHHUe OOJbIIeH Wi Hanbomee
BaKHOM

4acTu yueOHOro MaTepuana;

- IOMYIIIEHBI OMMOKH B ONPECICHUH MOHITHH, TTPU UCTIOJIb30BaHUHT
TEPMHUHOJIOT MU, B OIUCAHUU SIBJICHUH U MIPOLIECCOB, KOTOPBIE HE
HCTPABJIEHBI TOCJIE HECKOJIBKUX HABOJIAIINX BOMPOCOB;

- He c()OPMHUPOBAHBI KOMIIETCHIIUN, OTCYTCTBYIOT COOTBETCTBYIOIINE
3HAHUS,

YMEHHS U HaBbIKU
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