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|. Hesn n 3a5a4M TUCHUIVINHBI.

Henp AMCOMIVIMHBI - TI03HAKOMUTH CTYIEHTOB C TEOPETUYECKUMHU OCHOBAMHM
TE€OXMMHUHU MPUPOJHBIX BOJ, MPUPOABI HPOIECCOB (HOPMHUPOBAHUS XUMHUECKOTO COCTaBa
NOJI3EMHBIX BOJ B PE3YJbTAaTE PACTBOPEHUSI MUHEPAJIOB, KPUCTAUIN3ALMU COJIEH U3 PacTBOPOB,
copObumu M HMOHHOrO OOMEHa, WPOIECCOB, NPOHCXOIAIIME TPH YYACTHH XEMOTPO(HBIX
OaxkTepuii, MUTpallM XUMUYECKUX AJIEMEHTOB B BOJHBIX Cpelax, C ONMHUCAHUEM MHUIPALIMOHHBIX
dopM d1eMEHTOB U OCOOCHHOCTEW WX HAKOIUICHHS B NPUPOIHBIX BOJAX, IOHATHSI O
reOXMMUYECKUX Oapbepax, CYIIECTBYIOMIMX KIACCU(PHUKAIMNA MOJ3EMHBIX BOJ IO XUMUYECKOMY
COCTaBY, OCHOB IPUKJIAJHON THPOr€OXUMHUH.

3aga4yn—0CBOEGHUE METOJOB aHAINW3a XMMHYECKOIO COCTaBa IMOA3EMHBIX BOJ, OLEHKU
BIMSIHUSAPA3INYHBIX TPUPOAHBIX TPOLECCOB Ha (HOPMUPOBAHME XHMHYECKOTO COCTaBa
MOJI3EMHBIX BOJI,PELICHUS] OAJaHCOBBIX YPaBHEHHM pPAacTBOPEHUS U OCAXKIEHUS MUHEPAJIbHBIX
BEIIIECTB UPACTBOPEHUS ra3oB, npuMeHeHus kiaccudpukammu O.A. Anexkuna u B.A. Cynuna as
OIpe/ieNieHUs] TeHe3Hca MPUPOIHBIX BOJl, YMEHHUS BBIACNATH THUIIBI TEXHOT€HHOT'O 3arpsi3HEHUs
IIPUPOJIHBIX BOJ, THUIIBI MIPOMBIIITIEHHBIX u TEIJI0PHEPTreTHUECKUX BOJ,
YMEHMSI  ONpEAEsATh  PalloHbl  BO3MOXKHOTO  COCPEJOTOYEHMSI  MPOMBIUUIEHHBIX U
TEPMOIHEPTETUUECKUX BOI.

Il. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yueonas mucnurummHa «uaporeoxumusi» b1.B.07 BxomuT B OJIOK «/{MCITUTUTHHBD,
OTHOCSIIIMICS K BapHMaTHBHOM 4YacTH y4eOHOro IUIaHa MOArOoTOBKHU 1o HampasieHuto 04.03.01
Xumus ( npopunb «XuMust HePTH U Tazay).

2.2. JIns w3ydeHUs MaHHOM y4eOHOW IUCIUIUTMHBI HEOOXOAWMBI 3HAHHS, YMEHHS H
HaBbIKM, (QOpMHUpyeMble NPEIIIECTBYIOIIMMH JIucHuIuinHaMu: «Heopranumdeckass Xumus»,
«AHanuThueckas XuMmus», OU3NKO-XUMHUYECKHE METO/bl aHalin3a, MaremaThueckas TEOopHUs
9KCIIEPUMEHTA.

2.3 Ilepedenp MOCAEAYIOMMX YUEOHBIX JUCHUIUINH, JIJIT KOTOPBIX HEOOXOAMMBI 3HAHHUS,
YMEHMSI U HaBbIKH, (opMHpyeMble AaHHOW y4eOHOM AMCHUMIIIIMHOW: IOJy4YeHHbIE 3HaAHWUS,
YMEHUS U HaBBIKM HEOOXOJMMBI TpU JanbHEHmen padore B cdepax mnpodeccrnoHambHOM
NesITeNIbHOCTH, IpH BbioHeHUU BKP, nponomkennn o0ydeHus B MarucTpaType.

I1l. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUS JTUCHUITJIMHBI

[Ipomecc  ocBOeHWs AWCIUIUIMHBI HAmpaBieH Ha (OPMHUPOBAHHE DJIIEMEHTOB
kommeTeHnuin [1K-3, TIK-5, TIK-6 B cootBeTcTBUu ¢ ®T'OC BO 110 HanpaplIeHUIO TIOTOTOBKH
04.03.01 Xumust, npoduie «XuMus He(TH U razay.

[TK-3 Cnocob6en Boioupath Texuudeckue | MJIKpks, BeiOupaer TexHudeckue cpencrsa u
CpeacTBa U METO/Ibl UCIIBITAHUM J1JIs1 METO/IbI UCTIBITAHU (M3 HaOOpa UMEIOLTUXCST) AJIs
pEIIeHUS TOCTABICHHBIX 33]1a4 pElIeHs TOCTABICHHOW 3a/1auu

NKks 2 AHAIA3UPYET NOJIYyYEHHBIE PE3YIIbTATHI,
JIeJIaeT BBIBOJBI, COTIOCTABIISSA X C

JUTEPATyPHBIMHA U TIPOU3BOICTBCHHBIMHU JTAHHBIMHU
[1K-5 Crioco6eH ocymecTBIsITh

KOHTPOJIb KauecTBa HEDTH U IIPOLYKTOB
p b ponyK N 1K ke OOpabaThiBaeT U MpeACTaBIsSET




ee mepepaboTKu

[TK-6 Cniocoben 06pabaTeIBaTh
PEe3yJIbTaThl 3KCIEPUMEHTATBHO
MOJIYYCHHBIX TaHHBIX

pe3ysbTaThl 1a00PATOPHBIX UCIIBITAHUHN U TIOJCUET
IIOTPELIHOCTEN B COOTBETCTBHUHU C JECHCTBYIOIUMHU
TEXHOJIOTUYECKUMHU periaameHTaMmu. CocTaBiser
OTYETHI O BBITIOJIHEHHOU paboTe.

IlepeveHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHsI 0 TUCHUILINHE, COOTHECEHHBIX C

HHAUKATOPAMHM JOCTHKEHUSI KOMIETeHIH I

Kommnerenuus NupnkxaTopsl KOMIeTeHIM I Pe3yabTaThl 00yueHus
[TK-3 Cnocoben | UIKnk3, BwiOupaer Texauueckue 3HaTtb.  TpeOOBaHUA  TEXHHKHU
BBIOMPATH CpeJlICTBAa U METOJIbI UCTIBITAHUH (U3 OesomacHocTH Hpu  paboTe B
TEXHUYECKHUE Ha0Opa UMEIOIIMXCS ) SISl pEeIICHUS XMMHYECKOH Jlaboparopun M Ha
CpeicTBa U MOCTaBJICHHOW 337124 BOIHBIX ~ OOBEKTaX;  METOJIOB
METOJIBI XUMHUYECKOTO (cu({;mpma(.3 Nmets
. 1| TaBJICHU HHOCTSIX

MCIIBITARTG s peacraBieHue 00 OCOOEHHOC

00BEKTOB aHAIN3A.
peeHus

YMeTh: TOArOTaBINBATh OOBEKTHI
MIOCTaBJIEHHBIX

UCCIENOBAHMUS IS aHanusa,
3a/1a4

IMPOBOAHTH OKCIICPUMCHTAJIbHBIC
UCCICIOBAaHUS IO  3a/JIaHHOM
METO/IHKE, pabortath Ha
amnmapaTtype, IpUMEHSEeMOH B
AHAJIUTUYCCKUX HUCCIICAOBAHUAX,
OCYILECTBIIATE CcOOp, 0OpaboTKYy,
aHaJN3 u CHCTEMaTH3aIUI0
Hay4HO-HMCCIIEJ0BATEIbCKOM
uH(popMaluu 1no TeMe (3aJaHHI0);
OLICHMBATh CTETICHb 3arpsI3HEHUS
BO/I.

Biagerb: HaBBIKAMH MTPUMEHEHHUS

TEOPETUUYECKHUX OCHOB npu
IIPOBEJICHUU AQHAINTUYECKUX
peakuuit JUTS onpeaeneHus
AJIEMEHTOB B pa3IMYHbIX 00BEKTaX;
COBPEMEHHBIMU MeTOJaMH1
Hay4YHBIX TUAPOJIOTUYECKUX
M3bICKaHUH, METOUKaMU

THAPOXUMHUYCCKOI0 aHaJIn3a n
ITOJIEBBIX
rHApOMCTCOPOJIOTUIUCCKUX

HaOJIFOIEHUI.
[1K-5 Cnocoben | U1Kk-5.1. 3HaeT U MOKET NPUMEHSTH | 3HATH: (bU3UKO-XUMHUYECKHE
OCYILECTBIIATE Ha MPaKTHUKE COBPEMEHHBIE | 3aKOHBI, YIPABJISFOIITNE
KOHTPOJb AKCIIEPUMEHTAJIbHBIE METOJIbl /I | HIOBEICHUEM 9JIEMEHTOB B

KauecTBa HEPTH
U TIPOJIYKTOB €€
nepepadoTKu

YCTAHOBJICHHA Ka4€CTBECHHOI'O )51

KOJIMYECTBEHHOTO cocTaBa

aHAIM3UPYEMOTO BELIECTBA
N/Kks2» AHaTU3UpyeET MOJTyYeHHBIE
pe3yNbTaThl, AENAET BHIBOBL,
COTIOCTABJISISI UX C JIUTEPATYPHBIMU U

MMPUPOAHBIX BOJax, OCHOBHBIC
FCHCTUYCCKUC THIIBI MMPUPOIHBIX

BOJ, nx MakKpo-u
MUKPOKOMIIOHEHTHBIN COCTaB,
OCHOBHBIE KOMITOHEHTBI

IPUPOAHBIX BOJ (MUHEpaIbHBIE

4




IMPOU3BOJACTBCHHBIMHA JJAaHHBIMU

BEILIECTBA, OpraHUYECKHe
BEILIECTBA, rasbl), YCIOBUS
(bopMUPOBaHUS THUIIOB MPUPOTHBIX
U TEXHOTE€HHO-3arpsi3HEHHBIX BO/I,
YCIIOBHS pacupocTpaHeHus
Pa3IMYHBIX TEHETHMYECKUX THUIIOB
MTOA3EMHBIX BOJ

Ymers: aHaJIU3UPOBATH
XUMHUYECKUA COCTaB MOJ3EMHBIX
BOJI, BBIJICIISITH pazuyHbIC
reHEeTHYEeCKHe (THAPOXUMHUYCCKUE)
TUTIBl TPUPOAHBIX BOJI, OILICHUBATH
TUAPOXUMHUYECKUI COCTaB
MOJ3EMHBIX  BOA  C  LEJbIO
UCIIOJIB30BAaHUS I pa3iIMYHBIX
HaIpaBJICHUN XO3SIICTBEHHOMN
JIeATEIbHOCTH

IIK-6 Cmnocoben
00pabaTsIBaTh
pe3ysbTaThI
9KCIIEPUMEHTAITb
HO TIOJYYEHHBIX
JAHHBIX

UK ke OO6pabarbiBaeT "
MIPEJICTaBIISICT pe3yabTaThI
1a00paTOPHBIX UCIBITAHUN U TIOJCUET
MOTPEIIHOCTeH B  COOTBETCTBHUU C
JCUCTBYIOIUMH  TEXHOJOTHUECKUMHU
pernamentamu. COCTaBIsI€T OTYETHI O
BBITIOJTHEHHOH padoTe.

3HaTbh: OCHOBHBIE JOCTOMHCTBA H
HEAOCTAaTKKU PA3JIMYHBIX MCTOAOB
HCCIICIOBAHUS CBOMCTB BEIIECTB U

MaTepuaoB
YMeTb:  OPOBOIUTH  NPOCTHIE
ornepanuu (kmaccuduranys

BEIIECTB, COCTaBJieHUEe (HOpMyII,
CXEM  MpOLECCOB, IMEPBUYHBIN
aHaJIM3 pe3ylbTaToB M T.OI.) C
y4eToM OOIIMX 3aKOHOMEPHOCTEH,
bopMynupyeMbIX B pamKax
AHAJIMTUYECKON XUMUHU

Buaaners: crocobeH coCTaBiIATh
IIPOrpaMMbI TUAPOXUMUYECKUX
UCCJIENOBAHUM B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU  HAY4YHBIMH U
IIPAKTUYECKUMHU 3a/la4aMH,
CHOCOOHOCTBIO IPUMEHSTh
COBpEMEHHbIE METO/bl 00paboTKU
pe3yabTaToB  Ja0OpaTOPHBIX |
IMOJICBBIXMCCIICOBAHU, B  TOM
qucle, c BBISIBJICHHEM
COOTBETCTBYIOIINUX
3aKOHOMEPHOCTEHN, IOCTPOECHUEM
CHEIUAIM3UPOBAHHBIX  KapT U
OLICHKOH PErMOHAIIBHBIX
3aKOHOMEPHOCTEMN

WU3MEHUMBOCTH T'MIPOXUMHYECKHX
YCIIOBHU.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI
O0beM AMCUUIUIMHBI COCTaBIsET 3 3. €., 108 yacoB, B TOM 4Hcie 87 yaca KOHTAKTHOH paboThl, 54 yaca MpakTU4eCKOi moarotoBku. Gopma
IIPOMEKYTOUHON aTTECTAllMU: 3a4eT C OLCHKOM.

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

Ne
n/n

Pazgen muciuIInHb/ TEMBI

Cemectp

Bunsl yae6HOH paboThI, BKIIFOYAsi CAMOCTOATENBEHYIO paboTy

o0ygaromuxcs U TPYyJOEeMKOCTh(B Jacax)

KonTakTHas pa60Ta npenogaBareiis ¢ 06y‘~IaIOHII/IMI/ICH

Jlexun

JlabopaTopHbIe 3aHATHS

Bcero
4acoB

W3 aux
MpaKTHIecKas
IMOJrOTOBKA

KoHcynbranu
"
KCP

CamocrosTenpHas

pabota

DOpMBI TEKYLIETO
KOHTPOJIS
yCIIEBaEMOCTH;
dopma
IIPOMEXKYTOUYHOMN
aTTecTalluu

Bsenenue.

I'maporeoxuMus: onpenesneHne, ek, NpeaMeT, 00BEKT, 3a1adn.
[Ipobmema  okpyxaromeit  cpensl.3Hauenus pH u  Eh
MPUPOJTHBIX BOJ, THAPOIH3 COJICH.DJIEMEHTH OKHCIUTENN |
BOCCTAHOBUTEIIH

HoHnHO-CONEBO  KOMILIEKC  IOPOJA:MMHEPANIbI, PpAacCEsHHbIC
2JIEMEHTBHI,aJICOPOUPOBAHHbIE HOHBI

KonrponbHas padora

CeoiicTBa BOABI M WX 3HAYUMOCTH i1 (PYHKIHOHHUPOBAHHS
Ha3eMHBIX W BOJHBIX DKOCHCTEM. XHMHUUYECKHM COCTaB
INPUPOAHBIX  BOX W (QakTopel  ero  (GopMupoBaHHS.
Munepanuzanus, Makpo- u MUKPOKOMITOHEHTHI.
PacTBOpUMOCTLOCHOBHBIX NOPOXA. MUHEpalbHBII COCTaB BOJBIL.
XUMIYECKUE ITOKa3aTed KadecTBa BOABI (aKTHBHAS pEaKIusd
BOJIBI, KECTKOCTh, okucisiemocts, XIIK, BIIK, mieso4HoCTb).
Munepanuzauusi.

24

24

OCHOBHBIE ~ BOJIOPACTBOPEHHBIE Ta3bl: MPOUCXOXKJICHUE U
pacrpocTpaHeHue. BopopactBopeHHbIe OpraHuyeckue
BEIIIECTBA: COCTaB, COJCPIKAHHE, KOJIUYECTBEHHOE BBIPAKEHHE
(oxucnsemoctsb, Copr.).

IIpomecchl (GopMHUPOBaHUS XUMHYECKOTO COCTaBa IOJ3EMHBIX
BOJI: PAaCTBOPEHHE U BhIIIETAYUBAHUE, KPUCTAIIIU3ALINSL.

[Iporeccer GOPMHUPOBAHUIXUMHUYECKOTO COCTAaBA MOI3EMHBIXBO/;
KOMIIIEKCO0Opa30BaHue,copOIMs M HOHHBII 00MeH

3aKOHOM€pHOCTI/I MuUrpanumn HWHAaKOIIJICHUA 3JICMCHTOB B




Bunbt yaeOHOM paboThl, BKITIOUYask CAMOCTOSITEITLHYIO padoTy ®DopMEBI TEKyIIETO
No § o0ygaromuxcs 1 TPyJOEeMKOCTh(B Jacax) KOHTPOJIA
i Pasmen nuctunmiinHel/ TEMBI % = S YCIIeBaeMOCTH;
O KonrakTHas paboTa npenojaBares ¢ 00y4JaronmuMucs g % g % dopma
MOJI3eMHBIXBO/IaX. MurpauuoHusie (hopmbdaeMentoB. [TonsTre
OTEOXUMHYECKIX 6aprepax.Kiaccudpukarms
TeOXMMHUYECKHX0apbepoB.
T'uapoxummgeckue THUIIBI BOIMH(MMIBTPAITUOHHO-
8 aTMOC(EepPHOrOTeHEe3Uca, 0COOCHHOCTHU()OPMHUPOBAHHSL. 6 1 2 2 2 KonrposnsHas pabora
[pencraBnenue PE3yIBTaTOBXUMHUCCKUX
9 aHanu3oB.Knaccudukanuy mNOA3EMHBIX BOJ TOXUMHYECKOMY 6 1 4 4 2
COCTaBY.
10 JwHaMUKa U PeXUM MOI3EMHBIX BOJ B BOJOHOCHOM OacceifHe. 6 1 4 4 1
11 VYcnosus 3ane£aHI/I$1 BOJ B HeIpax HE(TAHBIX M Ta30BBIX 6 2 3 3 1
MECTOPOKCHUI.
12 XapakTepucTHKa He(TEra30BOIOHOCHBIX 0OAaCCEeHHOB. 6 1 5 2
MOA3EMHBIX BOJ: KPUTEPUH U NIPU3HAKH.
13 OCHOBBI PKOJIOTHYECKON THIPOTCOXUMHHNH. 2 3 3 2
Hroro yacoB 6 18 54 21 8

*B pa60qel71 nporpaMme o AMCHUINIMHE ITPU BBIITOJIHCHU N na60paT0pHHx pa60T IpeayCMOTpEHA NPAKTHYECKasl MOAT0TOBKA B BUAC BBIITOJIHEHUA OTACIBHBIX BUIOB

paboT, CBsA3aHHBIX ¢ OyayIIeH MpodeCCHOHATIBHOM NeITeIbHOCTHIO.

KonTakTHas paboTa mpu npoBeIeHNN YUeOHBIX 3aHIATHIA MO TUCIUILTMHE BKIIOYAET B ce0s: 3aHATHUS JIGKIIMOHHOTO TUMA, JTAOOpaTOpHbBIE padOTHI, KOJJIOKBUYMBI,

UHJMBUYAJIbHYIO paboTy 00yYaromuxcs ¢ IpernojaBaTeieM.




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

CamocrosrenbHas paboTa 00yJaromuxcs

Y4eOHO-METOANIECKOE

OneHoYHOE
Cemectp |Ha3zBanue paszena, TeMbl B - 3 3arpaTthbl BpeMEHHU H obecreyenue
U] CAMOCTOSATEIILHON PabOThI aJaHue (uac.) CPEICTBO CAMOCTOSTENBHO PABOTH
XHUMHUYECKUH COCTaB
Odopmienue oruera o JIP.
IIPHAPOJHBIX BOJ U Hanucanue
6 OcyecTBiieHre HEOOXOUMBIX 3
(bakTopsI ero oTueTos o JIP
pacdeToB
(dbopMHUpOBaHHUSL.
ITogrororka otuera 1o JIP. Hammucanue
6 PacTBOpeHHbIE Ta3bl. OcyiecTBiieHre HEOOXOJUMBIX | OTYETOB IO 4
pacyeToB. JIP Cob Meroanueckue ykazaHus
o0eceloBaHHE
[ToaroroBka oruera no JIP. Hanucanue A HI'Y «Xumus
10 TEME
6 MakpOKOMITIOHEHTbI OcymiecTBiieHnEe HEOOXOUMBIX | OTYETOB IO 4 6 . IIPUPOJHBIX
pacyeTos. JIP J1abop gTOpHOH BOJ ¥ IPOMBIIIJICHHBIX
a0O0THI
broreHHbBIE DJIEMEHTHI, IToxroroska ordera 1o JIP. Hanmncanne Hp OBEDKA CTOKOB»
6 MUKPOKOMITOHEHTHI, OcyiecTBiieHre HEOOXOJUMBIX | OTYETOB IO 4 oIT)qu(F)) s
OpraHMYECKOe pacueTos. JIP '
Omnpenenenue
P ITonroroska otruera no JIP. Hanmcanune
HE(PTETPOYKTOB B
6 Ocy1ecTBiieHHE HEOOXOJUMBIX | OTYETOB ITO 2
CTOYHBIX BOJAX U
pac4eros. JIP
BOJHBIX O0OBEKTax
IToaroroBka otuera 1o JIP. Hanucanue
WNnentuduxarus
6 . | OcymecTBnenrne HeOOXOAUMBIX | OTYETOB IO 4
He(TSIHBIX 3arpsI3HEHUM
pacyeToB. JIP
OO61ast TpyA0eMKOCTh 21

BIo/KeT BpeMEHHN caMOCTOSITETIbHON paboThI, MPEeTyCMOTPEHHBIH YUeOHBIM IUTAHOM JUIS JAHHOM JucIUIUIAHE (21 gac)




1. Beeaenme

I'unporeoxumus Kak HayKa, €e peIMET, 3a/1a4u U CBS3b C APYTUMU HayKamH. Posib XuMHU4eckux
WCCJICIOBAaHUI TIPUPOIHON BOJBI HA COBPEMEHHOM JTare pa3BUTHs OOIIECTBa, aHAIU3 MPUPOIHBIX
BOJ U MPOMBIIIJICHHBIX CTOKOB B He(TerazonoObluu, uAeHTU(UKAIMS HEPTAHBIX 3arps3HEHUH.
Ucropus pazButus rugporeoxumun. OCHOBHBIE METObI UCCIEAOBAHUS; PEKUMHBIC HAOIIO/ICHUS,
XUMHYECKUI aHanu3 Mnpo0 MPUPOIHBIX BOA M PaccoyioB, J1a0OpaTOpHOE M MaTeMaTHUYeCKOe
MozenupoBanue. MoHHOe paBHOBecHMe BOJbI M BOJOpOAHBIA mokazarenb (pH) OxucnurtenbHo-
BoccTtaHOoBUTENbHBIN noTeHInan Boabsl (OBII — Eh). B3aumocsszs pH 1 Eh.OcHOBHBIE KOMITOHEHTBI
XUMHUYECKOTO COCTaBa MOA3EMHBIX BOJI: MUHEPAIbHBIEC BEILIECTBA,0PTaHUUECKUE BEIIECTBA, T'a3hbl.

2.MlonHo-coJ1eBOii KOMILJIEKC nopoa: MHHePAJIbI, paccesitHHbIE 3J1eMEeHTBI,
aacopOoMpoOBaHHbIE HOHBI
[Tpoucxoxaenne pacTBOPEHHBIX BEIIIECTB B MOI3EMHBIX BOJIaX,

HMOHHO-COJIEBOM KOMIUJIEKC MOPOJ.

3. CpoiicTBa BOAbI M HX 3HAYUMOCTH /Ui (PyHKIMOHHPOBAHUS HA3EMHBIX M BOJHBIX
3kocucTeM. XHMMHYECKHIl COCTaB NPHPOAHBIX BOoA U (akTopsl ero ¢opMHupoBaHMs.
Munepaan3anusi, MakKpo- H MHKPOKOMIIOHEHTBbI. PacTBOpMMOCTHL OCHOBHBIX IIOPOJ.
MuHepajbHBIH cOCTaB BOAbl. XMMHYECKHe NMOKa3aTeJ Il KayecTBa BOJAbl (AKTHBHAsl peaKUMs
BOJIbl, )Ke€CTKOCTh, OkucasieMocTh, XIIK, BIIK, menounocts). Munepaauzanusi.

MeTonpl  XMMHYECKOTO aHald3a MPUPOAHBIX BOJA: XHMHUYECKHE, DSJIEKTPOXUMHUYECKHE,
(boTOXUMHUECKHE.

Crioco0bl  BBIpaKEHUSI MUHEpAIM3allMd ¥ HOHHOTO cocTaBa. KoimdecTBEeHHOE BBIpaKEHUE
aHaJM3a: BECOBOE, SKBUBAJIEHTHOE, INPOLEHT - OSKBUBaJeHTHoe. Ilepexox oT onxHOW (opMel
BBIp@KCHUS K JIpyroi. [IpoBepka pe3yabTaToB XUMHUUECKOTO aHAIU3a B TPOOe BOABI. \

AHNOHHO- U KaTMOHHOIE€HHBbIE HMCTOYHMKM MHHEPAJIBHBIX BEIIECTB. MaKpOKOMIIOHEHTBI —
IJIaBHbIE MUHEPAJIbHBIE KOMIIOHEHTBI TPUPOJIHBIX BOI.

HcTouHuKM MOCTYIUIEHMSI M XapakTep IepeHoca. Sapa KoHaeHcanuu. XUMHUYECKHUN COCTaB
TBEPABIX U KUAKUX 0caKoB. Coll MOPCKOTO IPOUCXOXKICHUS B MATEPUKOBOM CTOKE.

VYcnoust (opMUpOBaHMS UM XMMHYECKass XapaKTepUCTHKAa PEYHbIX BOJ. 30HAJIBHOCTh
XUMHYECKOTO cOCTaBa. M3MeHeHune 1o JUIMHE PEKU U MOINEPEYHOMY CEYEHHIO pycia. XHMHYECKUN
PEXUM peK U (aKTOphbl, €ro oInpeessonme. 3aBUCUMOCTh XUMHUECKOT0 COCTaBa BOJ OT pacxoja
BOJIbl, €€ TUIIBL.

OcobeHHocTH (OPMHUPOBAHUS XUMHUYECKOTO COCTaBa MOJ3EMHBIX BOJ pa3Horo tuma. CKopocTh
MUTpallMU BEIIECTB, CBS3b C IMOBEPXHOCTHBIMM BoAaMH. Boapl crneunnduyeckoro cocrasa:
MUHepaJibHble, He(TsAHBbIC, TepMalbHble, apTe3UaHCKHE U TPELIMHHbIE BOJIbI; BOJbI CBS3aHHBIE C
MECTOPOKICHUEM I0JIE3HBIX HCKOTIAEMBIX.

Munepanuzanus, Makpo- 1 MUKPOKOMIIOHEHTHBIM COCTaB MOJA3EMHBIX BOJ. POPMBI BBIpAKEHUS
XUMHUYECKOT0 COCTaBa MOJ3eMHBIX BOJ. ['a30BbIN cOCTaB MOJ3EMHBIX BOJ: MPOUCXOKIEHHE ra30B U
3aKOHOMEPHOCTH UX pacTBOpeHHs. OpraHudeckas KOMIIOHEHTA IOA3EMHBIX BOJ: COCTaB U BUIbI
PacTBOPEHHOT'O OPraHMYECKOI0 BELIECTBA.

4. OcHOBHBIC BOJAOPACTBOPECHHBbIE Tra3bl: NPOMCXOXKICHHE M  PACNHpPOCTPaHEHHe.
BopopacTBopeHHble  OpraHMYecKHeBelleCTBAa:  COCTaB, CO/AepKaHUe, KOJMYeCTBEHHOe
BbIpaxkeHHe(OKUCIAIeMoCTb, Copr.).

PacnipocTpaHeHHOCTh XUMUYECKHX 3JIEMEHTOB B 3€MHOI Kope. PacTBopeHHbIE, B3BEILIEHHBIE U
KOJUIOM/IHBIE KOMIIOHEHTHl TNPUPOJHBIX BOJ MHHEPAIbHOIO, Ta30BOIO0 U  OPraHUYECKOTrO
MIPOUCXOXKACHHUS.

OcHOBHBIE NPUPOJHBIE CONM U MX PAaCTBOPUMOCTb. MuUHEpanu3anus BOJbl U IVIABHBIE HOHBI.
[IpoucxoxaeHue XJIOPUAHBIX, CYIb(ATHBIX, KapOOHATHBIX M CHJIMKATHBIX MPHUPOJHBIX BOJI.
PaBHOBecHe XMMHMUYECKOrOo cocTaBa BOJbl M aTMmocdepbl. CocTaB pacTBOPEHHBIX Ta30B M HUX
IIPOUCXOXKACHHUE. AJNIOXTOHHBIE U aBTOXTOHHBIE Ta3bl.

buorennsie BemectBa (bB) um snementhl. Kinaccudukamus u  ¢usmonoruyeckas poib B
Iporeccax KU3HEeAeATeIbHOCTH OMOTEHHBIX JIEMEHTOB.



Oprannueckoe BemectBo(OB) B mpupoaHsIX BoAax M UX OCHOBHBIE THUIBIL. CII0XHOCTH HX
M3y4eHUs ¢ CHUCTeMa KOCBEHHBIX Xapakrepuctuk: OuxpomarHas (BO) m mepmanranatnas (I10)
OKHCIISIEMOCTH, XUMHU4ecKoe norpedaenue kucnopona (XIIK), nBeTHocTs, 3amax, MpUBKYCHI.

5. Ilpoueccbl (GopMHPOBAHHMSA XMMHYECKOr0 COCTaBa MOA3EMHBIXBOJ: PacTBOPeHHE H
Bbllle1aYuBaHue, Kpucramausanus.lIponeccsl (opMHpoBaHHMsT XHMHYECKOI0 COCTAaBa
MO/I3¢MHBIXBO/I: KOMILIEKCO00pa3oBaHue, cOPOMsi U MOHHBIN 00MeH

PactBopenne. KoHrpysHTHOE M MHKOHIPY?HTHOE pacTtBopeHue. M3menenne pH npupomHbix
pacTBOpOB,  BCIEACTBHE  T'MJIPOJM3a  PACTBOPEHHBbIX  coeauHeHuil. CocTaB  pacTBOpPOB,
0o0pa3ylolIMXCsl MpPU  PACTBOPEHHUU OCHOBHBIX IOPOJX (CHJIMKAThl, KapOOHAThl, CyIb(aTsl,
XJIOpU/BI) M TMOPOI000pa3ylommx MHHEpaoB. lIpoueccsl pacTBOPEHHS C YYaCTHEM peakIuii
KOMILIEKCO0Opa30BaHus u OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxkuui. N3menenne
XMMHUYECKOTO  COCTaBa pacTBOPOB  BCIEJACTBUE Mpolecca Kpuctawumsauuu. [Ipoueccel
UCHApPUTEIBbHOTO U MEP3JIOTHOIO KOHILIEHTPUPOBAHMS, IIOCIEAOBATEIBHOCTD OCAXICHUS COJICH,
pU TPUPOAHOM KOHICHTPHPOBAHWU pacTBOpoB. Kpucrammmsanus BcienctBue mmenenus: Eh-
pH u P-T ycnosuil. CopOuusi 1 MOHHBI OOMEH B peajbHBIX THAPOr€OXMMUYECKUX CHCTEMaXx.
[Ipuponnble COpOEHTHI: T[IMHUCTBIE MMHEpANIbl, KOJUIOMIbl T'MJIPOOKUCIIOB, OpPraHUYECKOe
BEIIECTBO IIOPOJ, OpraHOreHHble MOopoabl (Topd), LEOoNUThl. bHOXMMHYECKHe NpOLECcCH: BHJIbI
XeMOTPO(HBIX MHKPOOPTaHMU3MOB, 3aKOHOMEPHOCTH TIPOTEKaHUS OHOXMMHYECKHX pEaKIuil,
OTPAaHUYUTENIBHBIE YCIIOBHS.

7. 3aKOHOMEPHOCTH MMHWIPAalM¥M WMHAKOIUIEHHUS JJIEMEHTOB B  I0J3eMHBIXBO/AX.
Murpanuonubie ¢opmbidieMenToB. I[lonsitue oreoxmmuveckux Oapnepax.Kinaccudpuxanms
reoXuMHU4ecKux 0apbepos.

3aKOHOMEPHOCTH MUIpallUd »JIEMEHTOB B BOJHOM cpeae. Il'eoxumuueckue Oapbepsbl:
KiIaccupukanys,  HOpPUPOAHbIE M TeXHOTeHHble  Oapbepbl.  OCOOEHHOCTHM  MUTpaLUHU
MaKpOKOMIIOHEHTOB: KOHCEpPBaTUBHbIE M HEKOHCEPBATHUBHBIE AJIEMEHTHI, MHUIPALMOHHBIE (POPMBI
3JIEMEHTOB, MUTPALIMOHHBIE KPUBBIE

8. I'mapoxumuyeckue THIIBI BOAMHPUIbTPALMOHHO-aTMOC(HEPHOr0 reHe3uca,
0Cc00eHHOCTH(OPMHUPOBAHUS.

I'mapoxumuyeckne THUIBI BOAMH(UIBTPALIMOHHO-aTMOC(EPHOIO TeHe3uca: paclpoCTpaHEHHE,
F€OXUMHUYECKHUE MPU3HAKU,0CO0CHHOCTH (DOPMUPOBAHHSL.

9. IIpeacrasiieHne pe3yJbTaTOBXMMHYECKHX aHaJu30B. Kiaccupukanum noazeMHbIX BOJg
NOXMMHYECKOMY COCTaBY.

Knaccupukanum  OpupoAHbIX  BOA MO  MHUHEpalIM3alud, [0  [peobiaJaroiiyuM
KOMIIOHEHTaM, MO COOTHOIIEHMSIM KOMIIOHEHTOB, IO clelnuduueckuM KommoHeHTaM. CrocoObl
rpaduuecKkoro M300pakeHUsT XMMHUYECKOIO COCTaBa MpHpPOJHBIX BoJ. KiaccuduuupoBanue
noazemMHbIX BoJ 1o B.A. Cynuny u A.B. Anekuny.

®dusnko — reorpaduueckue (hakTophl: KIUMaT, penbed, CTOK, MOYBEHHBIH M PACTUTEIbHBIN
nokpoB. IlupoTHas U BepTHUKaJIbHASA 30HAIBHOCTH MUHEpAIM3alMM U UOHHOTO COCTaBa BOJ| CYIIH.
BnusiHue reosorndeckux M THAPOTeOJIOTMYECKUX YCaoBHM. OCHOBHBIE pa3iIMuusi B YCIOBUAX
(hopMUpOBaHMSI XMMHUYECKOTO COCTaBa BOJ| aTMOC(EPHBIX OCAJIKOB, PEK, CTOYHBIX U OECCTOUHBIX
03€p, BOJOXPAHWINIL U NTOA3EMHBIX 03€p.

10. lmHamMuKa ¥ peKUM MOA3eMHBbIX BOJI B BOJOHOCHOM OacceiiHe.

Baxwuelimme Buabl JIBU)KEHUS TMOA3EMHBIX BOJ U PACCOJOB. DJIEMEHTHI (DPUIBTPAIIMOHHOTO
notoka. OcoO0eHHOCTH JABMKEHUSI MUHEPAJIM30BaHHBIX BOJI U PACCOJIOB.

11. YenoBus 3ajieranus BojA B Heipax HeTAHBIX U Fa30BbIX MeCTOPOKAEHUIA.

Ponps moazeMHBIX BOJ B (DOPMHUPOBAHMH W COXPAHEHHH 3alieked HeTH U Ta3a. Ponb Boasl B
paspymieHur  He(pTAHBIX W Ta30BBIX  3amexeid. IIpombicioBas — kiaccupukamus — BOI.
I'upporeonornueckne HaOMOACHHWS TpU  pa3paboTKe MECTOPOXKICHHWM HedpTH U rasa.
HedTenpoaykTbl B MpUPOIHBIX BOAAX U JOHHBIX OTIOXKCHHUIX

12. XapakTepucTiuka He)Tera30BOA0HOCHbIX 0acCceiiHOB



HedrerazoBogonocusie 6Gacceitubl |, II, III TumoB. Ilomck moa3eMHBIX BOJ: KPUTEPUU U
IIPU3HAKU.

13. OcHOBBI 3KOJIOTHYECKOH T'HMIAPOreOXHUMHHH.

HopMupyeMble MHUKPOKOMIIOHEHTBHI IOA3EMHBIX BOJ, IOHATHE O IPEICIBHO JOIYCTUMBIX

koHueHTpauusax (ITJK). IIpupogHsie ycioBus HaKOMIEHUS HOPMUPYEMBIX KOMIIOHEHTOB B ITPECHBIX
BOZAAX. XapaKTEpHbIE DJIEMEHTBI TEXHOI'€HHO 3arps3HEHHBIX BOA. OCHOBHBIE BHIBI TEXHOTE€HHOI'O
3arpsi3HeHus. [ IpoMBIIUIEHHBIE, CTOYHBIE U TEPMOIHEPIETUYECKHUE BOJBI.

KOHTpOJ'II) 3arpsA3HCHHA BOIHBIX 00BLEKTOB U OoXpaHa BOI OT 3anH3HeHHfI. Biusgune
3arpsI3HEHUN Ha XUMHYECKUI cocTaB BoAbl. [Iporeccsl camoOUnIeHus
4.3 Conep:xanue yueOHOro Mmatepuasa
4.3.1 llepeyeHnb J1a60PaTOPHBIX padoT
Ne Ne paznena u Temsl HaumenoBanue TpynoemkocTs (qacer) | OTleHOYHBIC Dopmupye-
n/m JUICIUTLTHHBI 11ab0paToOpHBIX paboT cpenacTBa MBICKOMIIETEH
-LUH
BCETO IIpakTuec-
4acoB Kast
MOJIrOTOBKA
1 Xumudaeckuit  cocraB | 1. OnpeneneHne HOHOB Ca** 1 1 IPacueTsl 110 T1K-3,
NPUPOIHBIX  BOA U - opMyJiaMm,
baxTopsi ero | 2- Onpenenenue noxnos Mg 1 1 yCTHBIH IK-5,
(bopmuposans. 3. Onpenenenue noHos Na* u | 2 2 asop, IK-6
K K BaroJHeHHE
naccuuKaIus 6 T2 i PO EMIIEC
npuponnsix  Box u | 4 npejeneHue  Cyibdar o
MOHa
obbexToB POTOKOJIOB.
Hedrerasonpomsicios | O- Onpenenenne GroreHHbix | 8 8
BIX 00BEKTOB snemento: P, NO;, NOg, OTuer
NH,
6. Onpenenenue | 4 4
MHUKpokomIoHeHToB Fe, Si
7. OnpeneneHne Maprasia 2 2
8. Ouenka mony4yeH-HbIX | 4 4 ITK-3,T1K-5,
pe3yJIbTaToB M ONpe/eIeHHs
KJlacca aHaJIM3UPYEMBIX BOJL TIK-6
2 | T'azoBblit cocraB | 1. Onpenenenne | 4 4 OTtuer [K-3,T1K-5,
NPUPOJIHBIX  BOA W | pacCTBOPEHHOT'O KHCJIOPOAA 6
00BEKTOB TK-
HedTera3onpompICIoB 2. Onpenenenne
BIX OGBEKTOB pactBopenHoro CO,
XuMuueckue 1. Onpenenenne obmeit | 12 12 oTYeT TIK-3,I1K-5,
MoKa3zaTead KadyecTBa | YKECTKOCTH
3 BOJIBI (>xecTKOCTB, IIK-6
OKHCIIAEMOCTb, 2. Onpenenenne OT4eT
HIEN0UHOCTB) OKHCIIIEMOCTH
Munepanmsanus. 3. OmnpeneneHue MeJIOTHOCTH OTYET
4 | 3akoHOMEpHOCTH Hzydenue Murpanuu | 4 4
MUrpAIn WHAKOIUICHUSI JJIEMEHTOB B




HMHaAKOIIJICHUA IIOA3€EMHBIXBOAaX
DJICMCHTOB B
IIOA3EMHBIXBOAAX.
MurpanuoHHble
(OpPMBIIEMEHTOB.
[lonsiTne
OIrCOXMMHNYCCKUX
6apnepax.Kinaccuduka
nust T'COXUMHNUYCCKUX
0apbepoB.
5 | 'mapoxumuueckue Omnpenenenue 4 4 OTUeT
THIIBI (UITBTPAIMOHHBIX
BOAWH(IIFTPAIIHOHHO- | TTapaMeTPOB 1o
aTMOC(l)epHOFO FHI[pOZ[PIHaMPI‘-IeCKOﬁ CETKE
reHesuca,
0COOEHHOCTH(POPMHPO
BaHUA.
6 | Hedrenpomykrs B | OnpenencHue 2 2 OTYeT IK-3,
MPUPOJHBIX BOJAX M | HEQTENPOAYKTOB B BOAHBIX
ITOHHBIX OTJIOKCHUIX o0beKTax TIK-5,
He(PTEera3omnpoOMBICIOBOH [K-6
MPOMBIINIJICHHOCTH )44
MIPOMBIINIJICHHBIX CTOKOB
4.3.2 llepeyenb TeM (BONPOCOB), BLIHOCMMBIX HA CAMOCTONITE/ILHOE U3yYeHue
CaMOCTOSITeIbHON PaGoThI CTYIEHTOB
No Tema 3ananue dopmupyemas NJAK
KOMITETEHITUS
n/m
XapakTepucTruKa IToaroroBka k IK-3 NKks» BwiOupaer
KOMIIOHCHTOB COCTaBa BBIIIOJITHEHUTO JIP TCXHNYCCKHUC Cpe)ICTBa nu
TIPUPOJHBIX BOI. METO/bI UCTIBITAHUH (U3
MakpokOMIIOHEeHTBI, Ha0opa UMEIOIINXCST) TSt
OuorenHbie [IK-3 pEIIeHUs! IOCTaBJIEHHON
MEHTBI -
yeMe ’ IToxrorosxka x JIP 3agaud. [IpoBoaut
MHUKPOKOMIIOHEHTHI,
AKCTIIEPUMEHTAIbHBIEC PAOOTHI
OpraHn4ecKoe
110 TOTOBBIM METOJIMKaM
BEILIECTBO
PacTBOpeHHBIE Ta3bl.
KapbonaTtHas cucrema
K-3
ITonroroska x JIP

4.4 MeToanyeckne yKa3aHusl 110 OPraHU3alHN CAMOCTOSITeIbHOI PadoThl CTYIEHTOB
CamocrosTenbHas padoTa CTyJICHTOB, CBSI3aHHAs C MMOJATOTOBKOW OTYETOB IO BHIMOJIHEHHBIM

na0opaTOpHBIM paboTaM, 3aKpeIuIeHHeM TEOpPETHUYECKOro MaTepuaja B BUJE pEIIeHHH 3a1ad U
MOJIFOTOBKE K KOJJIOKBHYMaM U YCTHOMY cOO€CeI0BaHHIO, TPOBOIUTCSA BO BHEAYTUTOPHOE BPEMSL.
CrpykTypa oTueTa 1o JsabopaTopHoii padoTe:
1. Lenb paGoTHI.
2. Teopernueckas 4acTb.




3. BrimonHeHue pacueTHBIX, rpadUuecKuX U KOHTPOJBHBIX 33/IaHUi B COOTBETCTBUU C
METOJIMYCCKUMU YKa3aHUSAMU K KaXI0H padore.

4. BriBoJ1 (Ha OCHOBE MOJTYYEHHBIX PE3YJIHTATOB).

MeTtonudeckue peKOMEHAAINH 10 BBIMOJTHEHUIO U 00pabOTKe IKCIIEPUMEHTATBHBIX JTaHHBIX
M0 KaXKIOW J1abopaTOpHOW paboTe OMUCaHbl B METOIUYCCKUX PEKOMEHIAIMSIX, MOATOTOBICHHBIX
npenogaBaTenssMu kKadeapsl (cM. mpuioxeHus ). [IpuMepsl pemieHus: TUITOBBIX 3a7a9 PEICTaBICHbI
B PEKOMEHTyeMbIX YI€OHBIX TOCOOHSIX U 3aJaUHUKAX.

V. YYHEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE
AU CHOUIIJINHBbI

OnekTpoHHasT WHGPOPMAIMOHHO-00pa3oBaTeIbHAs Cpela YHHUBEpPCUTETa  O0ecreYnBaeT
JIOCTYN K DJEKTPOHHBIM YYEeOHBIM H3JAHHUSIM M OJCKTPOHHBIM O0pa3oBaTEIbHBIM pEcypcam,
YKa3aHHbBIM B pa0boueil mporpaMme JUCIHUILUIMHBI.

[Tpu ucnonb3oBaHUM B 00pa30BaTEIBHOM IIPOLIECCE MEUATHBIX U3JaHUI ONOINOTEUHbIN QOH
YKOMILJIEKTOBAH MEYaTHBIMU 3JaHUSIMU U3 pacueTa He MeHee 0,25 sk3eMIuisapa Kaxk10ro U3 W3IaHuiH,
yYKa3aHHbIX B pabouell mporpaMme IUCHMIUIMHBI, Ha OJHOrO OOYy4aroulerocss M3 4Yucla JIMII,
OJIHOBPEMEHHO OCBaMBAIOIIMX COOTBETCTBYIOIIYIO TUCIUILINHY.

OOyuatonMcest 00€CTIieYeH JOCTYI K COBPEMEHHBIM NPOQECCHOHATIBHBIM 0a3aM IaHHBIX U
MH(GOPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM.

a) OCHOBHas JUTEpaTypa:

1. HuxanopoB A. M. I'mnpoxumus: y4e0.a71s cTya. By30B, 00y4. no cnen. "['unponorus” / A. M.
Huxanopos. - CII0. : T'unpomereousaat, 2001. - 447 c.

2. Kapues A. A. Hedrerazoas rugporeosorusi: yueo. o crenl."I'eonorus Hedtu u raza" / A A.
Kapues, C.b. Barun, B.I1. [llyrpun. - M. : Henpa, 1992. - 206 c.

3. IHmneitzep I'. M. 'mapoxumust: yue6. nocodue : B 2 u. / I'. M. Ilneiizep, JI. A. Muneesa ; pen.: E.
B. 3emunckas , B. A. Cranemakosa. - M3a-so UT'Y, 2014 - Y. 1.-2014. - 118 c.

4. Hpyros 1O. C. AHanu3 3arpsA3HEHHOM BOABI [DJEKTPOHHBIM pecypc]: NPaKTHUYECKOE
pPyKOBOJACTBO — 2-¢ m3iA. (3i1.). [Dmekrponnbiii pecypc] / 10. C. Jlpyros, A. A. Pomun. -
DneKTpOoH.TeKCTOBbIE JaH. - MockBa : BUHOM. JlaGopatopus 3nanuii, 2015. - 681 c. : un. - 3bC
"A#Oykc". - Heorpanud. gocTyt. - ISBN 978-5-9963-2653-2 : b. 1.

0) IOMOTHUTENBHAS JIUTEpATypa:

1. Anexun O. A. Tunpoxumusi / O. A. AnekuH. - JI. :I'mapomeruzaar, 1952. - 162 c.

2. boukapes, I1. ®.I'napoxumus pek Boctounoit CHOUpPH B CBSA3HM CO CTPOUTEIHCTBOM THIPOY3JIOB:
Martepuaibl K KoH(. 1o pa3zButuio mpou3BoauT. cuil Boct. Cubupn: (MpkyTckoe pernos.coseit.) /
I1. ®. boukapes ; Akaza. Hayk CCCP, Bocr.- Cu6. ¢un., Upkyrckmii roc. yH-T. - UpkyTck : [6. u.],
1958. - 18 c.

3. Bypapiap T. A.Xumusa nHedTH, raza ¥ MIACTOBBIX BOJ: yueO.mis HedT. TexHukymoB / T. A.
Bypapins, 0. b. 3akc. - M. : Heapa, 1975. - 215 c.
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. Kapuer A. A. I'unporeosniorust HeQTSHBIX U Ta30BbIX MECTOPOXKIACHUMN: y4eO./1sl BY30B IO CIIEIl.
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1) 0a3bl JaAHHBIX, THPOPMALMOHHO-CIIPABOYHbIE U TOUCKOBbIE 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 OBECIHHEYEHUE JUCHUITJIMHBI

6.1 YueOHo-1200paTopHOE 000py/10BaHUeE:
Kabuner Ne 3366OCHaH_IeH 0o0opysoBaHHEM, KOMIUJIEKTAMHU IUIAKaTOB, METOAMYECKUMU

YKa3aHUAMU IPEAHAZHAYCHHBIMU JI ITPOBEACHUA J'Ia60paTOpHLIX 3aHSATHUH.

Ne n/nn HanmenoBanue Konnuectso
1. HaGop peakTuBOB U1 aHAJIN3a BOJIBI, IITATHBBI KaX/IOMY CTYACHTY
2. Mepnas nocyza (MuneTky, OI0peTKH, HUIHHIPHI, KOJObI) | KaKIOMY CTYACHTY
3. Habop xumudeckoit mocyasl (Koa0bl, CTaKaHbI, TUTIIH) KaXIOMY CTYAECHTY
4. dotokonopumetp KOK-2 2
S. Cnektpodoromerp 2
6. pH-metp 2
7. Bechl ananuTHueckue 2
8. My¢enbHas neusb 1
9. CymunbHbIi mKad 1
10. Bosuas Oans 1
11. DNEKTPOIUIUTKH KaXJIOMY CTYAEHTY

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B mponecce MU3ydCHHUA AUCHHUILIMHBI HMCIOJB3YIOTCA JUCTAHIUMOHHAA W OYHasd (bopMa

O6y‘-I€HI/I$I, a TAaKXC TPAaAWUIUOHHBIC W MWHHOBAIIMOHHBIC TCXHOJOIMH, AKTUBHBIC U HHTCPAKTHUBHBLIC

METOJIbl OOYyYeHHS: TEXHOJOTHs MpodeccHOHATbHO-OPUEHTUPOBAHHOTO OOy4YeHus, JIeKLUH,

O6’[:5{0HI/ITeJ'IBHO-I/IJ'IJ'IIOCTpaTI/IBHHﬁ METOA C 3JIEMCHTaAMU HpO6J’IeMHOFO N3JI0KCHUA, KOHTPOJBHBIC U

nabopaTopHbIe PabOThI, KOJJIOKBUYMBI, pa300p KOHKPETHBIX CUTYAIIHi.


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%A1%D1%83%D1%85%D0%B0%D1%80%D0%B5%D0%B2%2C%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D0%B8%D0%B9%20%D0%9C%D0%98%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
https://e-articles.site/
https://ros-pipe.ru/tekh_info/tekhnicheskie-stati/gidrogeologiya-/
http://all-about-water.ru/
https://www.vo-da.ru/

VIII.OHEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJIS 1
IMPOMEXYTOYHOM ATTECTALIIUA

Ouenounsie cpeacrna (0OC):

8.1. OueHoUYHBIC CpeICTBA JJII BXOJHOTO KOHTPOJISL - HET.

8.2. Ha3zHaueHune OIICHOYHBIX CPEACTB TEKYIIETO0 KOHTPOJS - BBIIBUTH C(HOPMUPOBAHHOCTD
cocrapsroniux yacreir komnereHmmii [MK-3,11K-5, TIK-6 (MK nxs2, WAKnksi1, MWAKnks.2,
UK 1xe2). Popmupytorcss B coorBerctBuu ¢ JIHA yHuBepcuTeTa B BHJAE  BBINOJHCHUS
nabopaTopHBIX padbOT ¥ OOPMIICHUS OTYECTOB.

ATTECTallMOHHOE WCIIBITAHWE TI0 JUCHUIUIMHE B Qopme 3adeta ¢ omeHkoir (3a0)
oOyyaromuecsi MPOXOAsAT B COOTBETCTBUU C PACIHCAHUEM CECCHUH, B KOTOPOM YKAa3bIBACTCS BpEeMs
€ro MpPOBEJCHUS, HOMEP ayIUTOPHH, (hOpMa HCIIBITAHUS, BPEMS M MECTO MTPOBEACHUS KOHCYIJIbTAINH,
®UO npenopasarens. YTBEPKIACHHOE pacliCaHUE pa3MeEIIaeTcs Ha MH()OPMALMOHHBIX CTEHAAX, a
Takke Ha oduumanbHOM caiite (akyapTeTa. BOmpocsl K 3a4eTy C OLIEHKOH COCTaBIIIOTCS Ha
OCHOBaHUU J€CTBYIOLIEH pabouell mporpaMMbl JUCIUILIMHBL, U TI0BOJAATCS 10 CBEACHUS CTYJEHTOB
HE MeEHee 4YeM 3a 2 HeJelu J0 Hadajga ceccud. PexomeHayemble (OpMbI MPOBEACHUS
g hepeHIMPOBAHHOTO 3a4eTa!

- yCTHOE co0eceI0BaHue 110 Y4eOHOMY MaTepually TUCIHUILINHE;

- TECTUPOBAHUE.

[IpenoaBaTens BIpaBe caM BBIOpATh GOPMY IPUHATHS 3a4eTa.

OneHka BBICTaBISIETCS IPENOAABATEIEM B AaTTECTAllMOHHYIO BEIOMOCTb B  CpPOKH,
yCTaHOBJIEHHbIE pacniicanreM. OlleHKa B 3a4E€THYIO KHU)KKY BBICTABJISIETCS BJIEHb aTTECTAlIMOHHOTO
WCTIBITAHHS.

Hapymenue aucuMIIIMHBL, CIKCHIBAaHUE, HCIOJIb30BaHUE OOYYaIOIIMMUCS HEpa3peIIeHHbIX
MEYaTHBIX ¥ PYKOIHMCHBIX MaTEpHAJIOB, MOOHMIBHBIX TeNC(POHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB H IPYTUX BUIOB JIMYHON KOMMYHHKAIIHOHHON ¥ KOMITBIOTEPHON TEXHHUKH
BO BpeMsl aTTECTAllMOHHBIX HCHBITAHWN 3ampenieHo. B cinyuyae HapymieHuss 3Toro TpeOoBaHUS,
npenojaBaTesb 0053aH yAaluTh 00yYaromerocss U3 ayIUTOPUM U MPOCTAaBUTh €My B BEAOMOCTH
olieHKy «HeynoBneTBopUTEIbHOY.

[IpenogaBaTento MpenoCTaBiIsSe€TCSs MpaBO 3a/JaBaTh OOy4YaIOUIUMCS JOIMOJIHUTEIbHbBIE
BOIIPOCHI B paMKax MPOrpaMMbl IUCHUIUIMHBI TEKYILIETO CEMECTPa, a TaKkKe, IOMUMO TEOPETHUYECKHUX
BOIIPOCOB, JaBaTh 3aJaud, KOTOPbIE M3y4aIUCh Ha 3aHATUSAX. BBICTaBleHHE OLIEHOK, MOJy4EeHHBIX
IpU TOABEACHUU pPE3yJIbTAaTOB IMPOMEXKYTOUHOM aTTecTaluy, B aTTECTAllMOHHYIO BEIOMOCTb M
3a4eTHYI0 KHIKKY IPOBOJUTCS B NPHUCYTCTBHHM camoroo Oydaromierocs. IIpenonaBarens HeceT
MEPCOHANBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOUHOCTh BHECEHUS 3alHcel 0 pe3ybTaTax
MIPOMEXYTOUHOM aTTecTallii B aTTECTAllMOHHYIO BEIOMOCTh M B 3aueTHbIe KHMXKKU. OOyuaronuecs
MMEIOT IIPABO Ha Mepecaayvy pe3ysbTaToB OCBOCHUS UMH TUCIUIUINH.

WuBanuapl ¥ JMLa ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3[I0pOBBSI, MOTYT cIaBaTh 3a4yeT B
MEXCECCHOHHBIN TIEpHOJT B CPOKH, YCTAaHOBJICHHBIC HHINBHIyaIbHBIM y4eOHBIM TIIaHOM. VHBaHIbI
U JHla C OrPaHWYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSl, HUMEIOUIME HApYyIIEHUS OMOPHO-
[ABUTATEIbHOTO ammapaTa, JOIYCKAloTCsl Ha aTTECTAllMOHHBbIE HCIBITAHUS B CONPOBOXKIACHUHU

ACCUCTCHTOB COIMPOBOXKAAIOIIINX.



IIpuMepHBIi NepedyeHb BONPOCOB K AH(PPepeHIUPOBAHHOMY 3a4eTy M0 AMCUHUILINHE
«I'maporeoxummus»

1. Biusxaue KOMIUIEKCOOOpa3oBaHUs, HMOHHOTO OOMEHa, HM3MEHEHUS OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHOI'O COCTOSIHUSI PacTBOpa Ha MPOLIECCHl PACTBOPEHHUS BOJOBMELIAIOIINX IOPOJ U
KpUCTAJIJIN3aLMU TBEPJOTO BELLIECTBA U3 PaCTBOPA

2. BausHue naBieHUs, MHUHEpaIM3allMM pPacTBOpa, WHIMBUIYaJbHOIO COCTaBa raza Ha
pacTBOpPEHHE ra3oB B IIOJI3EMHBIX BOAAX

3. 3aKOHOMEPHOCTH OCaX/IECHUS COJIEH U3 IOYBEHHO I'PYHTOBBIX BOJ M OKEAaHUYECKOM BOJIBI
(ramorenes).

4. 3aKOHOMEpPHOCTH TPOTEKAaHUS a’pOOHBIX W AHAIPOOHBIX OMOXMMHUYECKHX pPEaKLUil.
Bruoxummuuaeckoe mpeodpa3oBaHue pacCTBOPEHHBIX (POPM cephl, a30Ta, YIIepoaa.

5. MurpanuoHHbix (OpMbI 3JEMEHTOB B IOA3EMHBIX BOJAaX, KOHCEPBATHUBHBIE W
HEKOHCEPBATHUBHbIE 3JIEMEHTBHI.

6. Tunel rupoxuMudeckux 6apbepoB. HakomnaeHrne MaKpOKOMIIOHEHTOB B [TOJI3EMHBIX BOJIaX
B CBA3M C [IPOXOKJICHUEM F€OXUMHUYECKUX OapbepoB.

7. HakonneHue TOKCHYHBIX JJIEMEHTOB B KojuyecTtBe npesbimaromem [IJIK B
THJIPOKapOOHATHO-HATPUEBBIX U CYNb(aTHO-HATPUEBBIX BOAAX.

8. Hakorienue snemMeHTsl B KoimyecTBe, cBbiie [IJIK B Bogax, comepxkaniux MOBHIIIICHHBIC
KOJIMYECTBA PAaCTBOPEHHBIX OPraHUUYECKUX COCIUHEHUH.

9. lMunpoxummnueckast XapaKTepUCTHKA AJIEMEHTOB, XapaKTepU3YIOIINX
CEJIbCKOXO03SICTBEHHOE, MPOMBILIIEHHOE, KOMMYHaJIbHO-OBITOBOE M PaJMOAKTUBHOE 3arpsS3HEHHUS.

10. I'mapoxuMuyeckas XapakTepUCTHKa CTOYHBIX BOJI YTOJBHBIX IIAXT, HOJUCYIbPUIHBIX U
peAKOMETaIbHBIX MECTOPOXKIEHUH, TPYHTOBBIX BOJ oauroHos ThO.

11. AnomasnibHBIE CBOMCTBA BOJIBI U UX BIUSHUE HA PEKUM BOJIHOTO OOBEKTA.

12. XuMu4ecKkuit cocTaB PUPOTHBIX BOJI.

13. TlpupogHas Boga Kak MHOTOKOMIIOHEHTHBIH pacTBop. KoHIEHTpamus pacTBOpOB H
CIIOCOOBI €€ BHIPaKEHUSI.

13. KucinoTHO-OCHOBHBIE paBHOBECHsI B NMPHUPOAHBIX Bojax. bydepnas emxocts (mo pH) u
CUCTEMBI €€ MO/1JIepKaHusl.

15. Kap6onartHas cuctema B IOBEPXHOCTHBIX BOJIaX, CBSI3b C OMOTHUECKUMHU (IPOAYKIIMOHHO-
JECTPYKIIMOHHBIMH) MPOLIECCAMHU.

16. Bupl ;keCTKOCTH BOJIBI.

17. Heopranuueckue BelecTBa B MPUPOJHBIX BOJAX.

18. Ta3oBBIii cocTaB TPHPOTHBIX BOJ, AOMOTHYECKHE ¥ OHOTHYECKHE (HaKTOPHI
(dbopmMupoBaHus.

19. buoreHHbIe U OpraHUYECKUE BEIIECTBA IPUPOIHBIX BOI.

20. MUKpPOKOMITOHEHTHI U MIX 3HAYCHUSI.

21. O0mue 1 cyMMapHBIE MTOKa3aTeIN KaueCcTBa BOJIBI.

22. OpraHoienTHIecKre MOKa3aTeNd Ka4ecTBa BOJI.

23. OKHCIHTENBHO-BOCCTaHOBHUTENBHEIN MToTeHIan (Eh) mpupoaHsix Bo.

24. PacTBOpPEHHBIN KUCIOPOJ B BOJIE.

25. Tlokazarenu OKUCIIEMOCTH BOABI (IepMaHTranaTHas u ouxpomarnas - XI1K).

26. buoxumudeckoe norpedienne kucinoponaa (bBITKS, BITKm).



27. Knaccuukanus IpupoaHbIX BOI.

28. Knaccel kauecTBa BOJI.

29. l'mapoxumuueckas cbeMka. [ uapoxuMudeckre HabIroaeHus.

30. ®u3nveckre OCHOBBI THIPOJIOTHYECKHX MporeccoB. DyHIaMeHTaNbHbIE 3aKOHBI (PU3UKU
Y MX MCIIOJIb30BAaHHUE NIPU U3YYECHUH BOJIHBIX OOBEKTOB.

31. Knaccudukarus moa3eMHbIX BOJI.

32. T'unpoXUMUYECKUI PEKUM TPYHTOBBIX BOI.

33. Oco0EeHHOCTH XMMHYECKOTO COCTaBa MOJI3EMHBIX BOJ. [ pyHTOBBIE BOABI.

34. 3MeHeHne KayecTBa TPYHTOBBIX MOJI ICHCTBHEM aHTPOIIOTEHHOTO BIUSHUSI.

35. Hanmopnsle (apre3uaHckue) BoIbl. MwuHeEpajbHbIE BOABI. VM3MEeHEHHE XHMHUYECKOTO
COCTaBa IMoJI ICUCTBHUEM aHTPOIIOT€HHOTO BIHUSHUSI.

36. T'mapoxumudeckass 30HAITBHOCTH. 30HAJIBHOCTH ATMOC(EPHBIX OCAaTKOB. l3MeHeHme
NPUPOJHON 30HAJIBHOCTH XHUMHYECKOTO COCTaBa TIOf JEHCTBHEM AaHTPOIIOTEHHBIX (DAKTOPOB H
IIPOLIECCOB.

37. 30HATBHOCTH MOBEPXHOCTHBIX BOA. VM3MEeHEHWE MPUPOJHON 30HAIBHOCTH XUMHYECKOTO
COCTaBa IMOJ1 ICUCTBUEM aHTPOIIOT€HHBIX (PAKTOPOB H MPOIECCOB.

38. 30HANBHOCTH TPYHTOBBIX M HANOPHBIX BOJ. V3MeHeHWE MNPHUPOJHONH 30HATBHOCTU
XHUMHAYECKOTO COCTaBa MO/l ICHCTBHEM aHTPOIIOTEHHBIX (DAKTOPOB M MPOIIECCOB.

39. O6mue mpeacTaBIeHUs 0 METOIaX XMMHYECKOTO aHATTN3a IIPUPOIHBIX BOJI.

50. Anamu3 Boj B naboparopum. CokpamnieHHbIH aHann3. [lONMHBIA XMMHUYSCKUN aHaIH3.
CrenuanbHbIA XUMUYECKUN aHAIN3.

51. DyeKTpoOXUMHUYECKUE aHATN3a IPUPOIHBIX BOI.

52. MOHHTOpPUHT 3arpsi3HEHUS] BOJHBIX OOBEKTOB M OXpaHa MOBEPXHOCTHBIX BOJ OT
3arps3HEHUSI.

53. OcHOBHBIE BUIBI 3arpsI3HEHUS TPUPOIHBIX BOJI.

54. VICTOYHHMKH TOCTYIUICHHS 3arps3HSIOMIMX BEIIECTB B BOJIHBIE OOBEKTHI M 3arps3HEHUE
MTOBEPXHOCTHBIX BOJI.

55. HopMupoBaHue kauecTBa BOJI.

56. Oxpana Boj OT 3arpsi3HEHUs. [ HIpoxuMus Ha CIIy’)kOe MOHUTOPUHTA OXPaHBI BOJI.

57. Ilporno3upoBaHne U3MEHEHUH XMMHUYECKOI0 COCTaBa MOBEPXHOCTHBIX BOJ. OnepaTUBHOE
MIPOTHO3UPOBAHHE.

58. Dkonornyeckne kaTacTpodbl. AHAIH3 MPUYHNH COBPEMEHHBIX KPYITHBIX YKOJIOTHYECKHX
KaracTpo( W OlleHKa MX HETaTHBHOTO BO3JICHCTBHUS HA TOBEPXHOCTHBIC BO/IBI.

59. OcHOBHBIE KOMITOHEHTBl XHMHYECKOTO COCTaBa TMOJI3EMHBIX BOJ: MHHEPAJIbHBIE
BEIIECTBA, OPTaHMUECKUE BEIIECTBA, ra3bl. [[pOMCX0XKICHNE PACTBOPEHHBIX BEIIECTB B IMOJI3EMHBIX
BOJIaX,MOHHO-COJIEBO KOMILIEKC TIOPOJI.

60. Munepanm3aius, Makpo- © MUKPOKOMITOHEHTHBIH COCTaB ITOA3EMHBIX BO/I.

61. T'a30BBIil COCTaB MOA3EMHBIX BOJ, MPOWCXOXICHHE M 3aKOHOMEPHOCTH PACTBOPEHUS
ra3oB.

62. CopOumss W WOHHBIH OOMEH B pEATbHBIX THUAPOTCOXMMHYECKHX CHCTEMaXx.

HpI/IpOI[HBIeKOJ'IJ'IOI/II[BI W I'NIMHUCTBIC MUHEPAJIBI.



63. Murpauusi 1eMeHTOB. MHUTrpalnoHHble (OPMBI XUMHUYECKUX HJIEMEHTOB B IOA3EMHBIX
Bofax (OcoOeHHOCTH MHUIpallUd MaKpPOKOMIIOHEHTOB: KOHCEPBaTHBHbIE U HEKOHCEPBAaTUBHBIC
3JIEMEHTBI, MUTPALlUOHHbIE KPUBBIE MAKPOKOMIIOHEHTOB.

64. 'eoxumuueckre 6apbepsl: KiIaccuUKaIMs, TPUPOJHBIE U TEXHOTCHHbBIE Oapbephbl.

65. Haxomenue HoOpmupyembix kommnoneHtoB (Sr, F, Fe, Mn, Hg) B komudecrtBax,
npesbinaronmx [IJIK B eCTeCTBEHHO-TIPUPOAHBIX YCIOBUAX

66. Buapl TeXHOTEHHOTO 3arpsi3HEHUS MOA3EMHBIX BOA. [ Maporeoxmmuyeckrne 0COOEHHOCTH
BOJ, 3arpsA3HEHHBIX CEIbCKOXO3AWCTBEHHBIMH yIOOpPEHUSIMH, OTXOJAMU >KMBOTHOBOJICTBA,
HePTENPOYKTaMH, PaIMOAKTUBHBIMH BEIIECTBAMH

67. I'mppoxumuueckne OCOOEHHOCTH MPOMBIIUICHHBIX U KOMMYHaJIbHO-OBITOBBIX CTOKOB:
BOJIbI OTJIMBOB YTOJBHBIX ILIAXT, MECTOPOXKIEHUH pa3paboTKu Cynb(QUAHBIX U PEIKO3EMETbHBIX
MECTOPOXKIAEHUM, BOA moauronos ThO

8.3. OueHouyHble cpeacTBa sl NMPOMEKYTOYHO# aTTecranmu (B c¢opme 3ayera ¢
OLICHKOi1)

3aueT C OIECHKOW sBIsieTcs (OPMOM OIEHKH KadyecTBa OCBOCHHS OO0Yy4YarOUIUMUCS
00pa3oBaTeNbHON TPOTPaMMBI IO pa3jenaM AMCUUIUIMHEL [lo pesymbraTaM 3adera oOydaromeMmycs
BBICTABJIACTCA OLICHKA KOTJIMYHO», «XOPOLIO», «YAOBJICTBOPUTCIILHO» UJIIN «HCYAOBJICTBOPUTCIBHO.

Kputepun oneHku oTBeTa, KOTOpbIE NPEACTaBICHBI B Ta0nuIlEe, a Takke ¢opma ero
NPOBEACHUSI  JOBOAATCA IO CBeleHHs oOyyaromuxcs J0 Havajga 3adera. Pesymbrar
T depeHIIMPOBAaHHOTO 3a4eTa OOBSABIAETCS HEMOCPEJACTBEHHO IIOCJIE€ €ro CcJaayd, 3aTreM
BBICTABJIACTCA B 3a4YCTHO-3K3aMCHAIIMOHHYIO BEAOMOCTE U 3a4YCTHYIO KHUXKKY.

[MIxana Kpurepun onienuBanus

Onenka 5 (OTIUYHO)
- CTYJIEHT IIOJIHO YCBOWJI Y4eOHBII MaTepHall;

- IOKa3bIBAa€T 3HAHNE OCHOBHBIX MOHATUHN IUCLHUIUIMHBI, TPAMOTHO
0JIb3yeTCsl

TEPMHUHOJIOTHEN;

- IPOSIBJISIET YMEHHE aHAIM3UPOBATh U 000011aTh HH(OPMALIKIO,
HaBbIKU

CBSI3HOT'O ONMCAHHUS SBJIEHUH U IIPOLIECCOB;

- IEMOHCTPUPYET YMEHHUE U3JIaraTh MaTeprall B OnpeeeHHOM
JIOTUYECKON

MOCIIEI0BATEIBHOCTH;

- IOKa3bIBa€T YMEHNE WILIIOCTPUPOBATh TEOPETUUECKHUE MTOTOKEHUS
KOHKPETHBIMU ITPUMEpPaMU;

- IEMOHCTPHUPYET CPOPMHUPOBAHHOCTD M YCTOHUMBOCTh 3HAHHM,
YMEHUU 1

HaBBIKOB;

- MOT'YT OBITh TOMYIIEHBI OJIHa—/IBE HETOUHOCTH P OCBEIICHUU
BTOPOCTETIEHHBIX BOIIPOCOB

Orenka 4 (xoportio) - OTBET Y/IOBJIETBOPSIET B OCHOBHOM TPEeOOBAaHUSAM Ha OIEHKY «5», HO
IIpUA OTOM
MMEET MECTO OIMH U3 HEJIOCTATKOB!
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- B YCBOCHHMH Y4€OHOT'0 MaTepurasa JOMyIIeHbI TPoOebl, He
HNCKa3uBIINEC

CoJiepKaHUE OTBETA,

- B U3JIOKCHUU MaTCpHraia JONMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTU

Onenka 3
(YIOBIIETBOPUTEIIHLHO)

- 3HaHHE OCHOBHOTO ITPOrPaMMHOTO MaTepraia B MUHUMAaJIbHOM
00BeEME,

MOTPENIHOCTH HEMPUHIMITHAIBHOTO XapaKkTepa B OTBETE: HEMOIHO
WJIA HETIOCJICA0BATEIILHO PACKPBITO COJIEPKAHUE MaTepHraa, HO
OKa3aHo 00IIee MOHMMAaHUE BOIIPOCOB;

- UMEJINCh 3aTPYAHEHUS WIH JOIMYIIEHbI OIIMOKHU B ONIPEAEIICHUN
MOHATHUH, UCIIOB30BAHUN TEPMHHOJIOTHUH, OIIMCAHUH SIBICHHHA 1
MIPOIIECCOB, UCIPABJICHHBIC MTOCIIC HABOISAIIMX BOIIPOCOB;

- BBISIBJICHA HEJOCTATOYHAs C(DOPMUPOBAHHOCTH 3HAHUHN, YMEHHUN H
HAaBBIKOB, CTYIICHT HC MOJXCT HpI/IMeHI/ITI) TeOpI/IIO B HOBOI7[ CI/ITyaLII/II/I

Orenka 2
(HEYIOBIETBOPUTENHHO)

- mpo0eJbl B 3HAHUSX OCHOBHOTO ITPOTPAMMHOTO MaTepuaa,
MPUHIUITAATIHBIC

OIIUOKY MPU OTBETE HA BOMPOCHI;

- 00Hapy>KEeHO HEe3HAHME WJIM HETTIOHUMaHHUe OOJbIIeH Wiin Hanbomee
BaKHOM

4acTu yueOHOro MaTepuarna;

- IOTTYIIICHBI OITMOKY B OIPEICIICHUH IMOHSATHH, TPH UCITOJIb30BAHUN
TEPMHUHOJIOT MU, B OIUCAHUU SIBJIEHUH U IIPOLECCOB, KOTOPHIE HE
HCTPABJIEHBI TOCJIE HECKOJIBKUX HABOJAIINX BOPOCOB;

- He c()OPMHUPOBAHBI KOMIIETEHIIUU, OTCYTCTBYIOT COOTBETCTBYIOIIUE
3HAHUA,

YMEHHS U HaBBIKU

IIporpamma cocraBnena B coorsercTBuu ¢ Tpeboanusimu @I'OC BO no nanpasnenuro 04.03.01
«XuMHS» ¥ TPODUITIO MOATOTOBKH XHUMUS HE(YTH U ra3a

PazpaboTunk

JIOLIEHT Kadeapbl
AHAJTUTHYECKON XUMUU

o E.A. JlaTkoBa

HporpaMMa paccMOTpCHA Ha 3aCCAaHNN Ka(beﬂpm AHAJIUTUYECKON XUMUH

« 18 »mas 2023 r

3aB. kadeapoit 1.x.H., mpodeccop

[Tporokon Ne 6

A.T'. Ilpoiinakos

Hacmosuwas npoepamma ne modrcem 6vbims 80cnpousgedena Hu 8 Kakou popme oe3
npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopul-paspabomuuxa npocpammol.
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