MMUHOBPHAYKHU POCCHUUA

(enepanpHOE TOCyJapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIET0 00pa30BaHUs
«APKYTCKHUUT OCYJAPCTBEHHBINYHUBEPCUTET»
OI'bOY BO «UT'Y»

Xumunueckuii paxyabrer
Kadenpa ananurnyeckod XuMun

VTBEPX/IAIO
JleKarxumiraeckoro paxynprera
C Jf\)jw AU. BunsMmc
N A

T mas 2024 1.

Pa6Gouas nporpaMmma quCUMILTHHBI

HanmenoBanue n1UCUMIUIMHBL: B1.B. 07 TI'uaporeoxumusi
HampaBnenue noaroToBku: 04.03.01. Xumus
HampaBineHHOCT MOJATOTOBKH: Xumust He()TH M rasa

KBanuduxarnus BellycKHUKA: HaKaJaBp

®opma o0yyeHHs: OYHAsA

CornacoBano ¢ YMK xumuyeckoro PexomennoBano kadenpoit
dakynbTeTa AHAJIMTUYECKON XUMUH,
[TpoTokon Ne 4 ot 13 mas 2024 r. [TpoTtokon Ne 8 ot 10.05.2024 .

[Ipencenarens 3aB. kademapoii

b v
AW. BuibMc Vad \'\-"7 A.T. IIpoiinakos

Upkyrck — 2024



Conepxanue

l. Lenwm u 3a1a4M JUCIUTUIAHBI
Il. Mecro nucuumumabl B cTpyktype OITOII.
1. TpeGoBaHus K pe3yibTaTaM OCBOCHHS AUCITUTLIMHBI

V. CopepxaHue U CTPYKTypa AUCLUIIINHBI

4.1.ConepxaHue JUCHMILIMHBL, CTPYKTYPUPOBAHHOE 110 TEMAM, C YKa3aHHUEM BHUJIOB
y4eOHBIX 3aHATHI U OTBEIEHHOTO HA HUX KOJIMYECTBA aKaIEMHUYECKUX YacOB

4.2 TIna" BHEAyJUTOPHOW CaMOCTOSATEIBHOW pab0Thl 00YJAIOMIUXCS 110 TUCIIUILIIHE
4.3. Coneprkanue yueOHOTO MaTepuaia

432 IlepedeHr CEMUHAPCKIX, TIPAKTHYECKHX 3aHSATHIA U JTA00paTOPHBIX padoT
432 TlepedueHb TeM, BBIHOCUMBIX Ha CAMOCTOSTEILHOEC HM3YyYEHHE B pPaMKax
CaMOCTOSITENTLHON pabOThl CTYIEHTOB

4.4. Meronudecknue yKa3aHHs IO OPraHU3aIllUN CAMOCTOATEIBHOM paboThI CTYICHTOB
4.5. IlpumepHas TeMaTHKa KypCOBBIX paboT (IpOEKTOB) (IIpH HAJTUYUHN)

V. VYuebHo-Merouyeckoe 1 MHDOPMAITIOHHOE 00ECTICUEHHE TUCITUTLTHBI
a) MepeyeHb JIUTEPaTyphl;
0) CIMCOK aBTOPCKUX METOJUYECKUX pa3paboTOK (yKa3zaTh MPH HAIUUH);

1) 0a3bl TaHHBIX, TOUCKOBO-CIIPABOYHbIE U MH(OPMALIMOHHBIE CUCTEMBbI

VI.MarepuanbHO-TeXHUYECKOe 00ecreyeHne TUCIIUTUTNHBI
6.1  YuebHO-mabopaTopHOE 000pYAOBaHUE
6.2 ITporpammHoe oOecnieueHue
6.3 TexHMuUecKue U AMEKTPOHHBIE CPeJICTBA 00yUEHUS

VIl. O6pa3oBaTenbHble TEXHOIOTHU
VIIl.  OueHounsle Marepuaigbl A TEKYIIErOo KOHTPOIS U MPOMEXYTOYHOU
aTTecTalluu



|. Hean u 3aaa4u JMCHUIIHHBI.

Henp AMCHMIVIMHBI - TIO3HAKOMUTH CTYIEHTOB C TEOPETUYECKUMHU OCHOBAMH
TEOXUMHUH TPHUPOAHBIX BOJ, MPUPOABI MPOLECCOB (HOPMHUPOBAHUS XUMHYECKOIO COCTaBa
MOJI36MHBIX BOJ B pe3yJbTaTe paCTBOPEHUS MUHEPAJIOB, KPUCTAJUIU3AIMH COJIEH U3 pacTBOPOB,
copOIIMM M HOHHOrO OOMEHa, MPOIECCOB, MPOUCXOJSAIINE IPH YYaCTUU XEMOTPO(HBIX
OaxkTepuid, MUTPAIIM XUMHUYECKUX AJIEMEHTOB B BOJHBIX Cpelax, C OMHUCAHUEM MHUIPALIMOHHBIX
dbopM ndieMEHTOB M OCOOEHHOCTEH WX HAKOIUIEHUS B MPUPOAHBIX BOJAaX, MOHITHUS O
FEOXUMHUYECKHX Oapbepax, CYIIECTBYIOUIMX KJIacCU(UKALUNA MOI3EMHBIX BOJ [0 XUMUYECKOMY
COCTaBY, OCHOB MPUKJIAJTHON THIPOT€OXUMHUH.

3agauyu—0CBOCHHE METOJOB aHAJIM3a XMMHYECKOIO COCTaBa IMOA3EMHBIX BOJI, OLEHKU
BIUSHUSPA3INYHBIX TMPUPOIHBIX MPOIECCOB Ha (OPMUPOBAHHME XHMUYECKOTO COCTaBa
MOJI3EMHBIX BOJI,pELICHUs] OANaHCOBBIX YPaBHEHHI PAaCTBOPEHHUS U OCAXKIEHUS MHUHEPATbHBIX
BEIIIECTB UPACTBOPEHUs ra3oB, npuMeHenus kinaccupukanuu O.A. Anekuna u B.A. Cynuna s
oTmpezieNieHus] TeHe3Kca MPUPOIHBIX BOJ, YMEHHS BBIACNATH TUIBI TEXHOTEHHOTO 3arpsi3HEHUs
MPUPOIHBIX BOJI, THUIIBI MIPOMBIIIJICHHBIX u TEIJI0PHEPTETHUECKUX BOJI,
YMEHHSI  ONpEAeNsATh  PalOHbl  BO3MOXKHOTO  COCPENOTOYEHHS]  MPOMBIIUICHHBIX U
TEPMOIHEPTETHUECKUX BO/I.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebOnas mucummuinHa «[ maporeoxumus» b1.B.07 Bxonut B 0510k «JIUCITUTIIMHBDY,
OTHOCSIIMICS K BapHaTUBHOM 4acTH y4yeOHOro IUlaHa MOJArOTOBKH Mo HampasieHuio 04.03.01
Xumust (mpodunb «XuMusi HeTH U ra3ay).

2.2. JIng n3ydeHUs JaHHOM y4yeOHOW NIUCIUIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS U
HaBBIKHM, (OpMHpYeMble MPEALIECTBYIOIIMMU TUCHMIUIMHAMU: «Heopranuyeckas XuMus»,
«AHanuTudeckas XUMH», DPUIMKO-XUMHUECKHE METOJbl aHaiu3a, Maremaruyeckas TeOpuUs
HKCIIEPUMEHTA.

2.3 [lepeyenp nocieayomuUX y4eOHbIX TUCHUIUIMH, U1 KOTOPbIX HEOOXOAMMBI 3HAHUS,
YMEHUS U HaBBIKH, (OopMUpyeMble JaHHON y4eOHON JUCIUIUIMHON: MOTy4YEeHHBIE 3HAHUS, YMEHHUS
U HaBBIKM HEOOXOIMMBI IpU JaybHeiiel padore B chepax mpodeccuoHaIbHON NesTeTbHOCTH,
npu BeinosHeHnH BKP, npopomkennn o0ydeHust B MarucTparype.

I1l. TPEBOBAHMSI K PE3YJIBbTATAM OCBOEHUA JUCIHUIIJIMHBI

[Iporniecc ocBoeHMS TUCIUILIMHBI HATIPaBlieH Ha (P OPMUPOBAHUE TIEMEHTOB KOMIIETSHITHIA
[TK-3, [1K-5, I[TIK-6 B cootBeTcTBUU ¢ PI'OC BO mno nanpapnenuto noarotosku 04.03.01 Xumus,
npod b «XuMHs He()TH U ra3am.

I1K-3 Cnioco6en BeiOupath Texundeckne | UAKnks2 BwiOupaer Texuuueckue cpeicTsa v
CPEICTBA U METO/bI UCTIBITAHUH [ METObI UCTIBITaHuH (13 HaO0Oopa UMEIOLTUXCS) IS
pelIeHNs TOCTAaBJIEHHBIX 3a7a4 peLIeHNs TOCTABJIEHHON 3a/1a4K

N/IKrnks.2 AHanu3upyer Moy4eHHbIe pe3ybTaThl,
JIeJIaeT BBIBOJBI, COTIOCTABIISIS UX C
JIUTEPATyPHBIMH U IIPOU3BOJCTBEHHBIMU JAHHBIMU




[TK-5 CriocoGeH oCyIecTBIATh
KOHTPOJIb Ka4eCTBa HEPTH U MPOTYKTOB

ee nepepadoTKu

ITIK-6 Criocoben oOpabaTsiBaTh
pe3yabTaThl AKCIIEPUMEHTAIBHO
MOJTYYCHHBIX JIaHHBIX

N Krike2 OOpabaThIBaeT U NpeACTaBIIeT
pe3yJIbTaThl Ja00OPATOPHBIX UCIIBITAHUN U TIOJCUET
IIOIPEIIHOCTEN B COOTBETCTBUHU C IEHCTBYIOIIUMHU
TEXHOJOTMYECKUMHU periaamenTaMu. CocTaBisier
OTYETHI O BHITIOJIHEHHOU paboTe.

Hepeqenb IVIAHUPYEMBIX PE3yabTaTOB Oﬁy‘leHI/lﬂ o JTMCHMIIJIMHE, COOTHCCCHHBIX C

HHAUKATOPaAMH JOCTUKCHU S KOMIIeTeHIIMii

Komnerenums NHaukaTopbl KOMNIETEHIUI PesynbTatel 00yyeHus
IIK-3 Cnocoben | MIKnk32 BeiOupaer Texuuueckue 3HaTh.  TpeOOBaHUA  TEXHUKHU
BBIOMpATh CPEICTBA U METO/bI UCTIBITAHUH (13 OesomacHocT npu  pabore B
TEXHUYECKHE HabOpa UMEIOLIUXCS) JUIS PEeIICHUs XMMHYECKOH Jlabopatopuu ¥ Ha
Cpe/CTBa U [MOCTABJICHHOM 33124l BOZTHBIX 00BeKTaX; METOHOB
METOIBI XAMHWUYECKOTO a}éam&sa(.3 Nmets
—_—e npeacTaBieHre 00 OCOOEHHOCTAX
00BEKTOB aHAIU3A.
peuieHus
YMeThb: MOArOTaBIMBATh OOBEKTHI
IIOCTaBJICHHBIX
MCCIIEIOBAHUS JUISt aHaJm3a,
sanad IPOBOJIUTh  JKCIEPUMEHTAJIbHbBIE
UCCIICIOBAHUS 1o 3aJJaHHOMN
METO/IMKE, paboTatb Ha
anmaparype, NpPUMEHAEMOM B
AQHATUTUYECKUX  HCCIEAOBAHUSAX;

OCYIIECTBIISITE CcOOp, 00paboTKy,
aHaJIM3 U CUCTEMaTHU3alluI0 HayYyHO-
HCCIIEeI0BATEeNbCKONM  MH(pOpMaluu
no TeMe (3aJaHHIO); OIEHUBATH
CTETICHb 3aTrPS3HEHHSI BOI.

Baanerb: HaBBIKAMU MPUMEHEHUS

TEOPETUUECKHUX OCHOB npu
IIPOBEICHUU AHAJIMTUYECKUX
peakuuin JUTS OIIpEECIICHNS
9JIEMEHTOB B Pa3IMYHBIX OOBEKTaX;
COBPEMEHHBIMH MeTOoJIaMHU
Hay4YHBIX TUIPOJIOTUYECKUX
W3BICKAHUH, METOUKaMHU
THIPOXMMUYECKOTO  aHalu3a U
TIOJIEBBIX

THUIPOMETEOPOIOTHUECKUX
HaOJIIO JEeHUIA.

ITK-5 Cnocoben
OCYIIIECTBISTh
KOHTPOJIb
KauecTBa HePpTH
Y TIPOJTYKTOB €€
nepepadoTKu

N/IKnk-5.1. 3HAET U MOXKET TPUMEHSTh
Ha IPaKTHKE COBpPEMEHHBIE

OKCIICPUMCHTAJIBHBIC MCTOJAbI  IJIA
YCTAHOBJICHUA Ka4€CTBECHHOI'O u
KOJINYCCTBCHHOT'O cocCTaBa

aHAJIM3UPYEMOTO BEILECTBA
NJ1Knks2 AHanmu3upyeT NoJydyeHHbIe
pE3yJIbTaThl, AEIAET BBIBOJBL,

3HaTh: (GHU3NKO-XMMUYECKHE
3aKOHBI, YIPABISAOIIE
IIOBEJICHUEM JJIEMEHTOB B
MIPUPOJHBIX  BOAAX; OCHOBHBIE
TEHETUYECKUE TUIIBI IIPUPOIHBIX
BOZ, 1754 MakKpo-H
MUKPOKOMIIOHEHTHBIN COCTaB,
OCHOBHBIE KOMITOHEHTBI

4




COIIOCTABJIsAA UX C JIMTCPATYPHBIMHU U
MMPONU3BOACTBCHHBIMU JAHHBIMU

MPUPOJHBIX BOA (MUHEpaJIbHbBIC
BEILECTBA, OpraHUYeCcKHe
BEILIECTBA, rasbl), yCIOBUA
(hopMUpOBaHMS TUIIOB HMPUPOTHBIX
U TEXHOTEHHO-3arpsi3HEHHBIX BOJI,
YCIJIOBUS pacnpocTpaHeHus
pa3IMYHBIX TEHETHUYECKUX THUIIOB
MO/JA3EMHBIX BOJI

Ymersn: aHAJIM3UPOBATH
XUMUYECKUM COCTaB TOJ3EMHBIX
BO/I, BBIJICIISITh pa3uyHbIC
reHETHYEeCKUEe (TUAPOXUMHUYCCKUC)
THUIIBI TPUPOJHBIX BOJI, OLICHUBATH
TUAPOXUMUYECKUN COCTaB
HOJ3EMHBIX  BOJA  C  LENbIO
UCIIOJIb30BAHUSA Il Pa3jIu4HbIX
HaIpaBJICHUN XO3SIICTBEHHOMN
NeSATeTbHOCTH

[IK-6 Cnocoben
o0OpabaTsIBaTh
pe3yIbTATHI
IKCIIEPUMEHTAITh
HO TOJYYCHHBIX
JAHHBIX

MK rike.2 OO6pabatbiBaeT u
IpEeCTaBIISIeT PE3YIIbTATHI
71a00paTOPHBIX MCIBITAHUI U TIOJCUET
MOTPEITHOCTEH B COOTBETCTBUH C
JNCHCTBYIOIIUMHU  TEXHOJOTHYECCKUMU
pernamenTamu. COCTaBIsS€T OTYETHI O
BBITIOJTHEHHOH padoTe.

3HaTBh: OCHOBHBIE JOCTOMHCTBA U
HEJOCTaTKU pPa3jIMYHBIX METOJI0B
VICCIIEJIOBAHMSI CBOMCTB BEUIECTB U
MaTepuasoB

YMerb:  OPOBOOUTH  IIPOCTHIE
onepanuu (xnmaccuduxanus
BEILIECTB, COCTaBJIeHHE (OPMYII,
CXeM  MpPOLECCOB,  IEPBUYHBIN
aHAJIN3 pe3yNbTaTOB M T.1.) C
y4e€TOM OOIIMX 3aKOHOMEPHOCTEH,
(bopMyIHpyeMBIX B pamKax
AHAIUTHYECKON XUMUH

Baanerb: crnocobGeH cocTaBIAThH
MIPOrpaMMBbl THIPOXUMUYECKUX
VICCIIEJOBAHUM B COOTBETCTBHUU C
IIOCTAaBJICHHBIMA  HAay4YHBIMH U
MPaKTUYECKUMHU 3aJja4aMu,
CIOCOOHOCTHIO IPUMEHSTh
COBpEMEHHBbIE METO/bl 00pabOTKH
pe3yabTaToB  Ja0OpaTOPHBIX H
MOJICBBIXUCCIICIOBAHN, B  TOM
4HCIIE, c BBISIBJICHEM
COOTBETCTBYIOIIUX
3aKOHOMEPHOCTEHN, MOCTPOCHUEM
CHEeIMATM3UPOBAHHBIX  KapT |
OLICHKOH PErMOHAIBHBIX
3aKOHOMEPHOCTEMN

W3MEHUMBOCTH T'MIPOXUMHYECKHUX
YCJIOBUH.




V. COJAEP)KAHUME U CTPYKTYPA JUCHUITJIUHBI
O0BeM IUCHMIUIMHBI cocTaBiseT 3 3. €., 108 4acoB, B TOM uucie 87 yaca KOHTAaKTHOW paboThl, 54 yaca mpakTH4ecKoi moaroroBku. dopma
MIPOMEKYTOUYHOM aTTECTALMU: 3a4€T C OLICHKOM.

4.1 CopepxxaHue TUCHUILIUHBI, CTPYKTYPUPOBAHHOE N0 TeMaM, ¢ YKa3aHHEM BH/0B y4eOHBIX 3aHSTHH U OTBEJEHHOr0 HAa HUX KOJMYeCTBA
aKaJeMHYeCKHX YaCcOB

n/n

Paznen [[I/ICI_[I/IHJ'II/IHI)I/TGMLI

Cemectp

Bunpl yaeOHOM pabOTHI, BKIIFOYAsl CAMOCTOATEIBEHYO paboTy

00y4Jaromuxcst ¥ TpYJ0eMKOCTh(B Yacax)

KonrtakTHas paboTa mpemnogaBaTess ¢ 00yJaroIuMUCs

Jlexknun

JlabopaTopHBIE 3aHATHS

Bcero
YacoB

W3 Hux
MpaKkTHyecKas
IOATOTOBKA

KoHcynpTanu
u

KCP

CamocrosTenpHas

pabota

DOpMBI TEKYLIETO
KOHTPOJIA
yCIIEBAEMOCTH;
®opma
IIPOMEXKYTOUYHOI
aTTeCTalluU

Bsenenue.

I'uaporeoXuMus: OnpeseNieHre, eib, NPeaMeT, 00BEKT, 3a1auu.
IIpobnema  okpyxaromieii  cpensl.3nauenuss pH u  Eh
MPUPOIHBIX BOJ, THAPOJH3 COJICH.DIEMEHThl OKHCIUTEIH U
BOCCTAHOBUTEIH

Honno-coneBoit KOMILJIICKC NOpOA:MHHEPAJIbI, paccesHHbIC
BJIGMGHTBI,aI[COp6I/IpOBaHHLIe HMOHBI

Konrponbnas pabora

CpolicTBa BOABI M HX 3HAYUMOCTh Ul (DYHKIMOHUPOBAHHSA
Ha3eMHBIX 1 BOJHBIX 9KOCUCTEM. XUMUYECKUI COCTaB IPUPOIHBIX
BOJ 1 (pakTOphI ero popMupoBaHus. MuHepaIu3aus, Makpo- H
MUKPOKOMIIOHEHTBI. PacTBOpHMOCTEOCHOBHBIX HOPOI.
MuHepanbHbI COCTaB BOJbL. XUMHUUECKHUE [10KA3ATEIU KaueCTBa
BOJIbI (aKTHBHAS PEAKIIUs BOJIBI, )KECTKOCTh, OKHCIIsIeMOCTh, XIIK,
BIIK, meno4yHocTs). MuHepanu3aims.

24

24

OCHOBHBIE  BOJIOPACTBOPCHHBIC Ta3bl:  MPOUCXOKICHHE H
pacrpocTpaHeHue. BonopactBopeHHble OpraHUYeCKUe
BEIIIECTBA: COCTaB, COJEp)KAaHHE, KOJMYECTBEHHOE BbIpaKEHHE
(oxmcsemocts, Copr.).

HpOHCCCH (I)OpMI/IpOBaHI/Iﬂ XUMHYCCKOI0 COCTaBa IIOJA3€MHBIX
BOJI: paCTBOPCHHME U BbIICIAYMBAHUC, KPUCTAJIJIN3Al M.

[Tpouecchl GOPMUPOBAHUIXUMHUUECKOTO COCTABA IT0JI3EMHBIXBO/I:
KOMIUIEKco00pa3oBaHue,copOIysl 1 HOHHBIH 00MeH




Bunpl yueOHOM pabOTHI, BKIIFOYAs CAMOCTOSATEIBEHYO paboTy

00y4Jaromuxcst ¥ TpYJ0eMKOCTh(B Yacax)

DopMBbI TEKYLIETO

= KOHTpOJIS
Ne § KonrakTHast paboTa npernoaBaress ¢ 00y4aronuMucs im: YCIIEBAEMOCTH;
. /I_I Pasgen nucuuIIMHBL/ TEMBI % TTaGopatopHbic 3aRATIA E s dopma §
O P KoHcymbTamm § \§ MPOMEKYTOUHOU
Jlexun Bcero —— u 8 [=9 aTTecTaluu
4acoB KCP =
MOJIrOTOBKA )
3aKOHOMEPHOCTH  MUrPAllMd  HMHAKOIUICHHS  DJICMCHTOB B
7 IOJI3EMHBIXBOZaX. MuUrpaiuoHHbeie GpopMbeIdeMeHToB. [loHsTHE 6 2 4 4 4
Or€OXMMHYECKUX 6aprepax.Kimaccudukarus
rCOXUMHUYCCKUX0apbepoB.
T'uapoxummyeckue THITBI BOJUH(DUIIBTPAIIMIOHHO-
8 aTMOC(EpHOTOreHe3Hca, 0COOEHHOCTH(OPMHPOBAHHSL. 6 1 2 2 2 KonrpossHas pabora
IpexacraBnenue Pe3yIIbTATOBXUMUYECKIX
9 aHamm3oB.Knmaccnpukanmum TOA3EMHBIX BOJX  MMOXUMHYECKOMY 6 1 4 4 2
COCTaBY.
10 JlMHaMuKa W PEXKUM O[3EMHBIX BOJ B BOJJOHOCHOM OacceiiHe. 6 1 4 4 1
11 VcaoBus 3aleranus BOX B Heapax HE(QTAHBIX M Ta30BBIX 6 2 3 3 1
MECTOPOXKICHUIA.
12 Xapakrtepuctika HedTerazoBoOHOCHBIX 0OacceiiHoB. Ilowmck 6 1 2 2
MOJI3¢MHBIX BOJI: KDUTEPUH U MPU3HAKH.
13 OCHOBBI PKOJIOTHYECKON THIPOTCOXUMHHH. 2 3 3 2
Hroro yacos 6 18 54 21 8

*B paboueii mporpaMme Mo AUCUUIUIMHE NTPH BHIIOIHEHUN J1a00paTOPHBIX paboT NPeayCMOTPeHA NMPAKTHYECKAs MOATr0TOBKA B BUE BBHIIIOJIHEHHUS OT/ICIILHBIX BUOB
paborT, cBsA3aHHBIX ¢ Oynymiei MpodecCHOHaNbHON IESTEeNbHOCTHIO.

KonrakTHas paboTa Ipu NpoBeIeHUN YIEOHBIX 3aHATHH 10 AUCIMIUINHE BKIIOYAET B ceOsl: 3aHATHS JIEKIMOHHOTO THIIA, JIabopaTopHbIe paOOThl, KOJIIOKBUYMBI,
HHAMBUIYaNbHYI0 paboTy 00ydaromuxcs ¢ MPernogaBaTesIeM.




4.2 Tl;1aH BHeayIMTOPHO# CaMOCTOSITE/ILHOM PadoThl 00YUAIOIIMXCSI 110 TMCHUILJIMHE

CamocrosTenbHas paboTa 00yJarommxcs

Y‘Ie6HO-MeTOILI/I'-ICCKOC

OneHoYHOE
Cemectp |HazBanue paszena, TeMbl B 4 a6 3 3aTpaThl BpeMeHU 1t obecrieuenne
U]l CAMOCTOSTEIBHON PabOThI aJlaHue (uac.) CpPEeACTBO CAMOCTOATENBHOI PAGOTHI
XHUMHUYECKUH COCTaB
Odopmnenue oruera mo JIP.
IIPUPOJHBIX BOJ U Hanucanue
6 OcyecTBiieHre HEOOXOUMBIX 3
(bakTopsbI ero otuertos mo JIP
pacyeToB
(dhopMHUpOBaHHSI.
IToaroroska otruera no JIP. Hanmncanune
6 PacTBOpeHHbIE Ta3bl. OcyecTBiieHHe HEOOXOUMBIX | OTYETOB IO 4
pacyeToB. JIP Cob Meroanueckue yka3zaHus
o0OeceloBaHKE
[ToaroroBka oruera no JIP. Hanucanue A HI'Y «Xumus
10 TEME
6 MakpOKOMITOHEHTBI OcymiecTBieHne HEOOXOJUMBIX | OTYETOB IO 4 6 . IIPUPOJHBIX
pacyeToB. JIP a OpgTOPHOH BOJI Y TPOMBIIIIJICHHBIX
a00TBI
broreHHbBIE DJIEMEHTHI, IToxroroska ordera 1o JIP. Hanmcanune Hp OBEDKA CTOKOB»
6 MUKPOKOMITOHEHTHI, OcyecTBieHre HEOOXOJUMBIX | OTYETOB MO 4 o?qu(r)) s
OpraHUYEeCcKOe pacyeToB. JIP '
OnpepaeneHne
P IToaroroBka otuera 1o JIP. Hanucanue
He(TEeNnpOoyKTOB B
6 OcyiecTBiieHHE HEOOXOIUMBIX | OTYETOB IO 2
CTOYHBIX BOAAX U
pac4eros. JIP
BOJHBIX O0OBEKTax
IToaroroBka otuera 1o JIP. Hanucanue
WNnentuduxarus
6 . | OcymecTBneHrne HeOOXOAUMBIX | OTYETOB IO 4
He(TSIHBIX 3arps3HEHUIN
pacyeToB. JIP
OO61as TpyI0eMKOCTh 21

Bro/KeT BpeMeHHN caMOCTOSITETIbHON paboThI, MPETyCMOTPEHHBIH YUeOHBIM IJTAHOM JUIS JAHHOUW JUCIUTUIAHEI (21 gac)




1. Beenenme

I'uaporeoxumust Kak HayKa, €€ peIMeT, 3a]]a4d U CBA3b C APYTUMH HayKaMU. PoJb XUMHUYECKIX
HCCIIeI0BaHUM IPUPOIHON BOBI HA COBPEMEHHOM 3Talle pa3BUTHUs 00IIECTBA, aHAJIU3 IPUPOTHBIX BOJ
Y TIPOMBILIUIEHHBIX CTOKOB B He()Terazono0bun, uaeHTuuKanus HeTIHBIX 3arps3HeHuii. Mcropus
pa3BUTH THAPOreoXUMHUU. OCHOBHBIE METO/IbI UCCIIEI0OBAHUS; PEXKUMHBIE HAOIIOICHUS, XUMHUUECKUI
aHamM3 Mpod MPHUPOIHBIX BOJI W PACCOJIOB, JaOOpAaTOPHOE M MaTEMaTHYECKOE MOJICIMPOBAHHE.
HoHHoe paBHOBecHe BOABI U BOJOPOIHBIN MMokazarenb (pH) OkuciauTenbHO-BOCCTAHOBUTEIbHBIN
notennman Bojsl (OBIT — Eh). B3anmocsszs pH u Eh.OcHOBHBIE KOMITOHEHTHI XHMHUYECKOTO COCTaBa
IIOJI3EMHBIX BOJI: MUHEpaJIbHbIE BEIIECTBA,0PraHMUECKUE BELECTBA, ra3bl.

2.AonHoO-CoJ1eBOIi KOMILJIEKC nopox: MUHepPAJIbI, paccesiHHbIE 3JIEeMEeHTblI,
aIcopOMPOBAHHbIE HOHBI
Hponcxom):[eHHe PaCTBOPCHHBIX BCIIICCTB B IIOA3E€EMHBIX BOAax,

HMOHHO-COJIEBON KOMILJIEKC ITOPOJ.

3. CgoiicTBa BOAbI MU HX 3HAYUMOCTH I (PYHKIMOHUPOBAHWSI HA3€eMHBLIX M BOJHBIX
IKOCUCTeM. XHMHYECKHIl COCTaB MNPHUPOAHBIX BoA U ¢akrTopsl ero ¢opMupoBaHmsi.
Munepanau3auusi, MaKpo- U MHKPOKOMIIOHEHTbl. PacTBOpMMOCTL OCHOBHBIX HOPOA.
MuHepa/ibHbIi COCTAaB BOJAbl. XHMHYECKHE MOKA3aTeJIH Ka4yecTBAa BOJAbI (AKTMBHasi peaKkuus
BO/IbI, )K€CTKOCThb, OKHcJIs1eMocTh, XIIK, BIIK, menounocts). Munepaausanus.

Meroabpl XMMHUYECKOTO aHaldu3a MHPUPOJHBIX BOJ: XUMHUYECKHE, AJIEKTPOXUMUUYECKHE,
(boTOXUMHYECKHE.

CnocoObl BbIpaKeHHMsI MUHEPATU3alldd U HOHHOTO cocTaBa. KoOMMYECTBEHHOE BBIPAKEHUE
aHaJM3a: BECOBOE, SKBUBAJICHTHOE, IIPOLIEHT - SKBUBAJICHTHOE. [lepexo1 oT 01HOH (hOpMBI BRIpaKECHHS
K apyroii. [IpoBepka pe3y/ibTaToB XMMUYECKOTO aHaIKM3a B POOE BOIBI. \

AHHMOHHO- U KAaTHUOHHOT€HHBIE HCTOYHUKH MHUHEPAJIbHBIX BEHIECTB. MaKpOKOMIOHEHTHl —
[JIaBHbIE MUHEPAJIbHbIE KOMIIOHEHTHI IPUPOIHBIX BOJI.

HcrouHuKH MOCTYIUIEHMS M XapakTep NepeHoca. fnpa KoHAeHcanuu. XUMHYECKHM COCTaB
TBEPBIX U KUAKUX 0caaKOB. COJIM MOPCKOTO IPOUCXO0KICHUS B MATEPUKOBOM CTOKE.

VYcnoBusi (GopMupoBaHHS W XMMHYECKash XapaKTEPUCTHKAa PEYHBIX BOJA. 3OHAIBHOCTH
XUMHUYECKOTO cocTaBa. VM3MeHeHune nmo JUIMHE PEeKU U MOMEPEYHOMY CEUEHUIO pycia. XUMHYECKUN
PEXUM peK U (aKTOpPbI, €ro onpeaessiomue. 3aBUCUMOCTh XUMHUYECKOTO COCTaBa BOJ OT pacxoja
BO/IbI, €€ THUIIBI.

Ocobennoctu popMUpPOBaHUSI XUMUYECKOTO COCTaBa MOA3EMHBIX BOJ pa3Horo tuma. CKopocTh
MUTpAIlMK  BEIIECTB, CBSI3b C TMOBEPXHOCTHBIMH BoAaMH. Boabl crenuduyeckoro cocrasa:
MUHEpaJIbHbIe, HePTIHBIC, TEPMaAIbHBIC, APTE3NAHCKUE M TPEIIMHHBIE BOJBI; BOJABI CBS3aHHBIE C
MECTOPOKIECHUEM TOJIE3HBIX UCKOMIAEMBbIX.

Munepanu3zanus, Makpo- U MUKPOKOMITOHEHTHBIN COCTaB MOJI3eMHBIX BOJA. DOPMBI BBIpAKEHUS
XUMHUYECKOTO COCTaBa MOA3EMHBIX BOJI. 1'a30BbIi COCTaB MOA3EMHBIX BOJI: MPOUCXOXKICHHUE Ta30B U
3aKOHOMEPHOCTH UX pacTBOpeHus. OpraHuyeckas KOMIOHEHTa IMOA3EMHBIX BOJ: COCTaB U BHJbI
PacTBOPEHHOT'O0 OPraHUYECKOI0 BELIECTBA.

4. OcHOBHbIC BOJAOPACTBOPEHHbIEC Tra3bl: IPOMCXOKACHHE W  PaCIHPOCTPAHEHHeE.
BonopacTBopeHHbIe  OpraHMYeCKHeBeIIeCTBAa:  COCTAaB, CO/AEPKAHHE, KOJHMYECTBEHHOE
BbIpa:KeHHe(0OKMCJIAeMOoCTh, Copr.).

PacnipocTpaHeHHOCTh XUMHUYECKUX 3JIEMEHTOB B 36MHOM Kope. PacTBOopeHHbIE, B3BEIICHHbIE U
KOJUIOM/IHbIE ~KOMIIOHEHTBl TMPUPOJHBIX BOJ MHHEpPaIbHOrO, Ta30BOO0 U OPTraHUYECKOro
IIPOUCXOXKACHHUS.

OCHOBHBIE MPUPOJIHBIE COMU W MX PACTBOPUMOCTh. MUHEpanu3aius BOJbl M TJIABHBIC WOHBI.
[IpoucxoxaeHne XJIOPUAHBIX, CyIb(aTHBIX, KApOOHATHBIX W CHUJIUKATHBIX MPHUPOJHBIX BOJI.
PaBHOBecue xumuyeckoro cocraBa Boabl U aTMmocheprl. CocTaB pacTBOPEHHBIX Ta3oB M HUX
MPOUCXOXKACHHUE. AJIJIOXTOHHBIE U aBTOXTOHHBIE T'a3bl.

buorennsie BemectBa (bB) u anemenTsl. Knaccudukanus u ¢pusznosornyeckas poiib B mpolieccax
KHU3HEJCATCIILHOCTH OMOTCHHBIX 3JIEMEHTOB.



Oprannueckoe BemectBo(OB) B mpupoAHBIX BOJAaX W WX OCHOBHBIC THUIBI. CIOXKHOCTh HMX
U3Y4YEHHUsIT M CUCTEMa KOCBEHHBIX XapakTtepuctuk: OuxpomarHas (BO) um nepmanranathas (I10)
OKHUCIIIEMOCTH, XUMH4YecKoe norpediaeHue kuciopoaa (XI1K), mBeTHOCTS, 3amax, IPUBKYCHI.

5. Ilpoueccsl GopMUpPOBaHMST XHMHYECKOI0 COCTABA IMOA3EMHBIXBOA: PacTBOpeHHEe U
Bbllle1aynBaHue, Kpucramausanus.lIponeccsl ¢(opMupoBaHusi XHMHYECKOI0 COCTAaBa
MO0/A3¢MHBIXBO/I: KOMILJIEKCO00pa3oBaHue, COPOIUSA U MOHHBbIH 00MeH

PactBopenune. KoHrpysHTHOE M HMHKOHTPYdHTHOE pacTBopeHue. M3menenue pH npupomHbix
pacTBOpPOB,  BCIEACTBHE  TIMAPOJIU3a  PACTBOPEHHBIX  coenuHeHuil. CocTaB  pacTBOpPOB,
0o0pa3yloIuXCcsi TMPH PACTBOPEHHWH OCHOBHBIX TOPOJ (CHIIMKAThl, KapOOHATBI, CyIb(}aTsl,
XJIOpU/BI) M MOpPOJ000pasyolmx MHUHepanoB. llpoueccsl pacTBOpPEHHs C y4yacTHEM peakLui
KOMILIEKCO00pa30BaHus u OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui. N3menenne
XMMHMYECKOTO  COCTaBa pacTBOPOB  BCIEINCTBHE Iporecca  Kpuctaimsauuu. [Ipomeccer
HCIApUTEIbHOIO U MEP3JIOTHOIO KOHIIEHTPUPOBAHUS, IOCIIEAOBATEIbHOCTh OCAaXACHUS COJIEH,
IIpU OPUPOAHOM KOHIEHTPUPOBAHUU pacTBOpoB. Kpucrammmsauus BcienctBue usmeHenus Eh-
pH u P-T ycnosuii. CopOuusi 1 MOHHBIM OOMEH B pPEaJbHBIX T'MIPOr€OXMMHYECKHUX CHUCTEMAX.
[IpuponHble COpOEHTHI: TIJIMHUCTbIE MHUHEpasbl, KOJUIOUABI THAPOOKUCIOB, OpPraHUYECKOe
BEIIECTBO IIOPOJ, OPTaHOTEHHBIE MOPOAbl (TOpd), IEONUTH. BHOXMMHUYECKHE MPOLECCH: BHIBI
XeMOTPO(HBIX MHKPOOPraHM3MOB, 3aKOHOMEPHOCTH IPOTEKAaHUS OHOXMMMYECKHX peakLuil,
OTrPaHUYUTEIIbHBIE YCIOBHUSL.

7. 3aKOHOMEPHOCTH MHIPAlMM HMHAKOIUICHHSI JJIEMEHTOB B  IOJ3eMHBIXBOJAX.
Murpauuonnbie ¢opmbniemenToB. Ilonsitue oreoxmmmyeckux Oapbepax.Kiaccnpuxanus
reOXMMHYEeCKHX 0apbepoB.

3aKOHOMEPHOCTH MUIpalMy 3JIEMEHTOB B BOJHOM cpene. ['eoxumumueckue Oapbepsl:
Kinaccuukanus, TNPUPOJIHBIE M TEXHOTeHHble  Oapbepbl.  OCOOEHHOCTM ~ MHIpaLUU
MaKpOKOMIIOHEHTOB: KOHCEPBATHUBHbIE U HEKOHCEPBATHUBHBIE AJIEMEHTBI, MHUIPAIlMOHHBIE (OPMBI
2JIEMEHTOB, MUTPALIMOHHBIE KPUBBIE

8. TI'mapoxumuyeckue  THUNBI  BOAUH(PUILTPALMOHHO-aTMOC(EpPHOro  reHe3mca,
0C00eHHOCTH(OPMHPOBAHHS.

I'unpoxumudeckue TUIbl BOIMH(UIBTPALMOHHO-aTMOC(EPHOI0 TI'eHE3Uca: PaclpoCTpaHEHUE,
re0XUMUYECKHEe MPU3HAKU,0CO0€HHOCTH (hOPMHUPOBAHUS.

9. IIpeacrasiieHne pe3yJbTATOBXHMHYECKHX aHaaIn30B. Kiiaccupukanuu noazeMHbIX BOJ
NMOXMMHYECKOMY COCTaBY.

Knaccupukanym  npupoaHbslx  BOJ [0  MHUHEpalu3alllM, 1O  MpeoliajariiuM
KOMIIOHEHTaM, [0 COOTHOIIEHUSM KOMIIOHEHTOB, NO creuupuyeckuM KoMnoHeHTaM. CrocoOsbl
rpa@u4eckoro u300paKeHUsi XHWMHUYECKOTO0 COCTaBa MPUPOJIHBIX BoA. KiaccudummpoBanue
noazemMHbIX BoJ o B.A. Cynuny n A.B. Anekuny.

®uzuko — reorpaduueckue (akToOpbl: KIUMAT, peibed, CTOK, MOYBEHHBIM U PacTUTEIbHBIN
nokpoB. IllupoTHas M BepTUKaIbHAs 30HAIBHOCTh MUHEpPAIM3ALMM U HOHHOI'O COCTaBa BOJ CYIIH.
BnusiHue reosorndeckux M THAPOTeooTHYecKuX yciaoBHid. OCHOBHBIE pa3iIUyusi B YCIOBUSX
(hopMHPOBaHUS XUMHUECKOTO COCTaBa BOJ] aTMOC(EPHBIX OCAIKOB, PEK, CTOUHBIX U OECCTOYHBIX 03€ep,
BOJOXPAaHWJIMII U TTOJ3EMHBIX 03€p.

10. lmHamMuKa ¥ pe:KUM NOJ3eMHBbIX BO/I B BOJOHOCHOM OacceliHe.

Bakneiimme BUIBI IBIKSHHS TTOA3EMHBIX BOJI M PACCOJIOB. DJIE€MEHTHI GUIBTPAIIMOHHOTO MIOTOKA.
Oco6eHHOCTH IBUKEHHSI MUHEPAJIM30BaHHBIX BOJI 1 PAacCOJIOB.

11. YcioBus 3ajieranus BoJ B HeIpax He(pTAHBIX M Ira30BbIX MeCTOPOKAEHHUIA.

Posib moym3eMHBIX BOA B ()OPMHPOBAHUHU U COXpaHEHHHM 3ayiexxeld He(pTH U rasza. Posib Bozbl B
pazpyumieHur  He(TAHBIX U Ta3oBbIX  3anexeidl. [IpomeicmoBas  kiaccupukanus — BOI.
I'uaporeonornyeckue HabMIOCHNUS IPU pa3paboTke MECTOpOKIeHUN HeTH U ra3a. HedTenpoaykTel
B IIPUPOJHBIX BOAAX U JOHHBIX OTJIOKCHHAX

12. XapakTepucTHKa He(pTera3oBOJOHOCHBIX 0aCCeHHOB

Hedrerazopomonocusie 6acceiinsl |, 11, 11T Tumos. [Tonck moa3eMHbIX BOA: KpUTEPUU U TIPU3HAKH.
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13. OCHOBBI 3KOJIOTMYECKOH THAPOreOXMMHUNH.
HopMpreMHe MHUKPOKOMIIOHCHTBI MOA3CMHBIX BOJ, IOHATUC O HNPCACIBHO OIMYCTHMBIX

koHueHTpauusax (ITJK). IIpupogHsie ycioBus HaKOMJIECHUS HOPMUPYEMBIX KOMIIOHEHTOB B ITPECHBIX
BOJIaX. XapaKTEpHbIC 3JIEMEHTHl TEXHOT€HHO 3arps3HEHHBIX BOJ. OCHOBHBIE BHUbl TEXHOI'CHHOTO
3arpsi3HeHus. [I[poMbliieHHbIe, CTOYHBIE U TEPMOIHEPIETUYECKUE BOJIBI.

Ha XUMHUYECKUH COCTaB BOJBI. Hpoueccm CaMOOYHMIIICHHUA

4.3 Conep:xanue yueOHOro matepuasa

4.3.1 Ilepeyenn 1a00paTOPHBIX padoT

KoHTpo:b 3arpsi3HeHus BOOHBIX 0ObEKTOB U OXpaHa BOJ| OT 3arpsi3HeHui. BnusHue 3arps3HeHuit

Ne Ne paznena u Temsl HaumenoBanue TpynoemkocTs (qacer) | OIEHOYHBIC dopmupye-
/T JIACITUTUTHHBI mabopaTOPHBIX padboT cpencTea MBI
KOMIICTCHIIMU
BCETO [paxTrgec-
4acoB Kas
MOJITOTOBKA
1 Xumudeckuit  coctas | 1. Ompenenenue nonos Ca®* 1 1 IPacuersl 110 I1K-3,
MPUPOIHEIX BOX | (bopmymam,
2+ -
baxToper ero | 2- Onpenenenue nonos Mg 1 1 yCTHBIH IK-5,
bopmuposans. 3. Onpenenenne nonos Na* u | 2 2 asbop, IK-6
K K* BamoyHCHKE
naccupuKanys 2 0 2 2 THIPOXUMHUIEC
npupomHbix  Box | 4+ mpefieNicHne  Cynbgart-
6 HOHA X
OOBCKTOB TPOTOKOJIOB.
Hedrerasonpomsicios | O- Onpenenenne GroreHHbix | 8 8
bIX OOBEKTOB onementos: P, NOz, NOg, Oruer
NH4
6. Omnpenencuane | 4 4
MHKpokomioHeHToB Fe, Si
7. OmnpenenieHre MapraHia 2 2
8. Omenka mony4yeH-HbIX | 4 4 ITK-3,T1K-5,
pe3yJabTaTOB U OMPEACICHUS 6
KJIacca aHAITU3UPYEMBIX BOJT IK-

2 T"a3oBeIit cocras | 1. Onpenencuane | 4 4 Otuer TIK-3,T1K-5,
MPUPOIHBIX  BOA W | PACTBOPSHHOTO KHCJIOPOMAA 6
00BEKTOB IIK-
He(PTEra3onpoMBICIOB 2. Onpenenenne
BIX OGBEKTOB pactBopenHoro CO;

XuMuuyeckue 1. Onpenenenue obmen | 12 12 oTUeT TIK-3,T1K-5,
[oKa3aTejad KadecTBa | JKECTKOCTH

3 I1K-6
BOJIBI (>KeCTKOCTb,

OKHCIAEMOCTS, 2. Onpenenenne OTYeT
HEN0UHOCTB) OKHCJISIEMOCTH
Mun U3anusl.

cpamsaly 3. OmnpenesneHne MeJIOYHOCTH OTYET




4 | 3akoHOMEpHOCTU Wzyuenue murpanuu | 4 4
MUrpaIyu WHAKOIUICHUSI 3JIEMEHTOB B
WHAKOIICHUA MOA3EMHBIXBOIAX
9JIEMEHTOB B
MO/JI3€MHBIXBO/IaX.
MurpauuoHHbIE
(OpPMBIIEMEHTOB.
Ionsarue
OTCOXUMHYECKUX
6aprepax.Kimaccudpuka
IUsT ~ TEOXMMHYECKHX
6apbrepoB.
5 | 'mapoxumuueckue Omnpenenexnue 4 4 oTueT
THIIBI (GUITBTPALMOHHBIX
BOIMH(MIBTPAIMOHHO- | ITapaMETPOB 1o
aTMoc(hepHOro THIPOJMHAMHUYECKON CeTKe
TeHe3Hca,
0COOEHHOCTHU(POPMHPO
BaHUsI.
6 | Hedrenponykrs B | Onpenenenue 2 2 OTYeT MK-3,
MPUPOJHBIX BOJaX M | HEPTENPOAYKTOB B BOAHBIX
ITOHHBIX OTIIOKEHHAX 00BeKTax IIK-5,
He]TerazonpomMbpICIOBOH IK-6
MPOMBIINIIICHHOCTH )44
MIPOMBIINIJICHHBIX CTOKOB

4.3.2 llepeuyens TeM (BONPOCOB), BLIHOCMMBIX HA CAMOCTONITE/ILHOE U3yYeHue
CaMOCTOSITeILHOH PaGoThI CTY/IEHTOB

Ne Tema 3ananue dopmupyemas NJIK
KOMITETEHIUS
n/n
1 XapakTepucTuKa [TonroroBka k I1K-3 NJKnk32 Beibupaer
KOMIIOHEHTOB COCTaBA |  ppimoiHeHuto JIP TEXHUYECKHE CPEJICTBA U
OPUPOIHBIX BOMI. METO/Ibl UCTIBITAaHUH (U3
2 MaKkpOKOMIIOHEHTHI, Habopa UMEIOIIMNXCSA) JIS
OuorenHbie K3 pEIICHNUS TTOCTaBIEHHON
SMCMCHTE, IToarororka k JIP 3agaun. [IpoBoaut
MUKPOKOMIIOHEHTHI,
AKCIIEPUMEHTAIbHbIE PaOOThI
OpraHNYecKoe
10 TOTOBBIM METO/IUKaM
BEIIECTBO
3
PactBopeHHBIE rassr.
KapOonarnas cuctema MK-3
ITogroroska x JIP

4.4 MetoanyeckHe YKa3aHHUsA 110 OPraHU3ALMH CAMOCTOSITEIbHOM PadoThI CTY/ICHTOB
CamocrosTenbHas padoTa CTyJICHTOB, CBSI3aHHAs C MMOJATOTOBKOW OTYETOB IO BBHIMOJIHEHHBIM

HaGOpaTOprIM pa60TaM, 3aKPCIUVICHUCM TCOPCTUYCCKOTO MaTCprajia B BHUJAC PCHICHUHU 3aJad U

MMOATOTOBKC K KOJUIOKBUYMaM U YCTHOMY CO6CCG,Z[OB3_HI/IIO, IPOBOAUTCA BO BHCAYAUTOPHOC BPCMH.

CrpykTypa oTueTa 1o JsabopaTopHoii padoTe:

1. [enb paboTHL.




2. Teopernyeckas 4acTh.

3. BeimonHeHue pacdyeTHbIX, Tpa@UuecKuX U KOHTPOJIBHBIX 3aJlaHHid B COOTBETCTBUU C
METOAMYECKUMH YKa3aHUSIMH K KaXK10i padoTe.

4, BriBoJ1 (Ha OCHOBE MTOTYYEHHBIX PE3YIHTATOB).

Mertoandeckre peKOMEHIAIUH 110 BBIIOJHEHUIO U 00pabOTKE IKCIIEPUMEHTAIBHBIX JTaHHBIX
Mo KaXkJoi J1abopaTopHON paboTe OnHMcaHbl B METOAMYECKHX PEKOMEHIANHUSX, IMOATOTOBICHHBIX
npernoaBaTensiMu kadeapsl (cM. npuiioxenus). [IpuMepbl pemeHust THIOBBIX 3a/1a4 MPEICTABICHBI B
PEKOMEHIYeMbIX YU4eOHBIX TOCOOUSIX U 3a/IaYHUKAX.

V. YYEBHO-METOAUYECKOE U THO®OPMAILIMOHHOE OBECIIEYHEHUE
JAUCHUIIJINHBI

DnekTpoHHas HHPOPMAIIMOHHO-00pa3oBaTeIbHasl Cpea yHUBEpCUTETa 00ECIeurnBaeT JOCTYI
K SJIEKTPOHHBIM y4eOHBIM H3JaHHSIM M IJIEKTPOHHBIM 00pa3oBaTENbHBIM pecypcaM, yKa3aHHBIM B
paboueii mporpaMMe JUCIUILTHHBL.

[Tpu ucnonbp30BaHUM B 00pa30BaTEIHLHOM IIPOLIECCE MEUATHBIX U3JaHUI OMOIUOTEUHbIH QOHT
YKOMILIEKTOBAH MEYaTHBIMU 3[aHUSMU U3 pacuera He MeHee 0,25 sKk3eMIusipa KaKI0ro U3 U3JIaHui,
yKa3aHHBIX B paboueil mporpaMMe AMCHUIUIMHBI, HA OJHOTO OOYydYarollerocs W3 4Hcia JIUIIL,
OJTHOBPEMEHHO OCBaMBAIOIINX COOTBETCTBYIOIIYIO TUCIUILINHY.

OOyyaromumcst obecrieyeH JOCTYI K COBPEMEHHBIM NMpOQecCUOHANbHBIM 0a3aM NaHHBIX U
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

a) OCHOBHas TUTepaTypa:

1. HuxanopoB A. M. 'mapoxumusi: yuel.11g CTyA. By30B, 00y4. o crett. "I uaponorus” / A. M.
Huxkanopos. - CII6. : 'mgpomereonsnat, 2001. - 447 c.

2. Kapues A. A. Hedrerazoas rugporeosorusi: yue0. rmo crenl."I'eonorus Hedtu u raza" / A A.
Kapues, C.b. Barun, B.I1. Hlyrpun. - M. : Heapa, 1992. - 206 c.

3. Imeitzep I'. M. I'mapoxumust: yae6. mocobue : B 2 4./ I'. M. Ineiizep, JI. A. Muneesa ; per.: E.
B. 3enunckas , B. A. Cranemakosa. - M3n-so UT'Y, 2014 - Y. 1.-2014. - 118 c.

4. Npyros 0. C. AHanu3z 3arps3HEHHOM BOJIBI [ DJIIEKTPOHHBIN pecypc]: MpakTUIeCcKoe PYKOBOJICTBO
— 2-e u3a. (311.). [Dnextponnslii pecype] / 10. C. Ipyros, A. A. PonuH. - DIeKTpOH.TEKCTOBBIE
naH. - Mocksa : BUHOM. JIaGopatopus 3Hanuii, 2015. - 681 c. : uin. - OBC "AliOykc". - Heorpanuy.
noctym. - ISBN 978-5-9963-2653-2 : b. 1.

0) IomoNHUTENbHAs JTUTepaTypa:

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:
Marepuaibl K KoH(. 1o pa3zButuio mpou3BoauT. cuil Boct. Cubupu: (MpkyTckoe pernos.cosert.) /
I1. ®. boukapes ; Akaza. Hayk CCCP, Bocr.- Cu6. ¢un., Upkyrckumii roc. yH-T. - UpkyTck : [6. u.],
1958. - 18 c.

3. bypabeas T. A. Xumust HeQTH, Ta3a v IIaCTOBBIX BOA: y4eO. st HedT. TexHukymoB / T. A. Bypabias,
1O. b. 3akc. - M. : Heapa, 1975. - 215 c.



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%90%D0%BB%D0%B5%D0%BA%D0%B8%D0%BD%2C%20%D0%9E%2E%20%D0%90%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
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V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1 YueGHo-1260paTOpHOE 000pPy/I0BAHUE:
Kabuer Ne 336%cHamien oGopymoBaHHMEM, KOMIUIEKTAMH IIIAKATOB, METOAMYECKHMH

YKa3aHUAMU IMPEAHA3HAYCHHBIMU U1 IIPOBCACHUA JIa60paTOpHI>IX 3aHATHIH.

Ne /it HaumenoBanue KonuuectBo
1. HaGop peakTUBOB /Ui aHAIN3a BOJbI, IITATUBbI KaX/IOMY CTY/IEHTY
2. MepHas nocysaa (MUneTku, OIOPeTKH, IUIUHIPBI, KOJIOBI) | KaXJI0MY CTYAEHTY
3. Habop xumuueckoil mocy/sl (KosnObl, CTaKaHbl, TUTJIN) KaXKJIOMY CTYACHTY
4. ®dorokonopumerp KOK-2 2
5. Cnektpodotomerp 2
6. pH-metp 2
1. Becbl ananuTnueckue 2
8. MydenbHas nieqb 1
9. CymunbHbIH mKad 1
10. Bonsiaast 6aus 1
11. DAEeKTPOIITUTKH KaX/IOMY CTY/ICHTY

VI1.OBPA3OBATEJIBHBIE TEXHOJIOT'MHU

B mnpouecce u3yueHHs AMCUUIUIMHBI HCIONB3YIOTCS JAWCTAaHIMOHHAsS M OYHas Qopma
o0y4yeHHs, a TaKkXKe TPATUIMOHHBIE ¥ WHHOBALMOHHBIE TEXHOJOIMH, aKTHBHbIE U MHTEPAKTHBHBIC
METOABl OOyYeHHs: TEXHOJIOTUS MpO(ecCHOHATbHO-OPUECHTUPOBAHHOTO OOYydYeHUs, JIEKIIUH,
OOBSICHUTENIbHO-WIUTIOCTPATUBHBIN METOJ C 3JI€MEHTaMH IPOOJIEMHOTO U3JI0KEHUS, KOHTPOJIbHBIE U

nabopaTopHble paboThl, KOJUIOKBUYMBI, pa300p KOHKPETHBIX CUTYalUH.


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
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VIILOOEHOYHBIE MATEPHUAJIBI JJIs1 TEKYIILEI'O KOHTPOJISAA U
IMPOMEXKYTOYHOM ATTECTAIIUA

Ouenounsie cpeacrsa (OC):

8.1. OueHoYHbIC CpeICTBA I BXOJHOTO KOHTPOJISA - HET.

8.2. Ha3HaueHue OLIEHOYHBIX CPEJICTB TEKYIIEr0 KOHTPOJISA - BBIABHTH C(HOPMHPOBAHHOCTH
cocrapistonux yacreit komnereniuii [TK-3,ITK-5, [IK-6 (MK k-3.2, UWAKnk-5.1, UAKnk-52, MWK
1Kk-6.2). @opmupyrorcst B cootBercTBuu ¢ JIHA yHHBepcHuTeTa B BHE BBIMOJIHEHHUS JTaOOPATOPHBIX
paboTt u 0hOpPMIICHHS OTYETOB.

ATTeCTallMOHHOE MCITBITAHKE 110 JUCIUILINHE B opme 3adera ¢ oneHkoi (3a0) oOydvarommecs
MPOXOJAT B COOTBETCTBUH C PACIIMCAHHEM CECCHH, B KOTOPOM YKa3bIBACTCS BPEMsI €ro MPOBEACHUS,
HOMEp ayauTopuH, (opMa UCHBITAaHUS, BpeMs U MECTO MpoBeAeHus KoHcyibTauuu, DOUO
mpenojaBaTelis. Y TBEPXKACHHOE paclicaHhe pa3MeliaeTcs Ha HHPOPMAIMOHHBIX CTCHIAX, a TaKKe
Ha oduIMaTBHOM caiite (akynbTeTa. BOmpockl K 3a4eTy ¢ OLIEHKOH COCTaBJISIFOTCS Ha OCHOBaHUH
JeUCTBYOIIEH pabovell mporpaMMbl TUCIUILTHHBI, U JJOBOJASATCS JO CBEICHUS CTYIACHTOB HE MEHEE
4yeM 3a 2 HeJleNH 10 Havaia ceccuu. PexoMenayembie popMbl npoBencHus U depeHIMpOBAHHOTO
3ayeTa:

- yCTHOE cOOECceIOBaHuUE 110 YIeOHOMY MaTepUally TUCIIUILIHHBI;

- TECTUPOBAHUE.

[IpenogaBarens BIpaBe caMm BHIOpaTh GopMY MPUHATHS 3a4eTa.

OneHka BBICTaBISIETCS TpENojAaBaTelieM B  aTTECTAIlMOHHYIO BEIOMOCTh B  CpPOKH,
ycTaHOBJIEHHbIE pacnrcanneM. OlleHKa B 3a4€THYIO KHID)KKY BBICTABIISIETCS BIEHb aTTECTAIIMOHHOTO
HCIIBITAHUSI.

Hapymienne AUCHUIUIMHBI, COUCBIBAHHUE, HCIIOJIB30BAHHE OOYYAIOIIMMHUCS Hepa3pelIeHHbIX
MEYAaTHBIX U PYKOIMCHBIX MaTepHaloB, MOOUIBHBIX TeJIe(POHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M APYTUX BUIOB JIMYHON KOMMYHHKAITMOHHON U KOMIBIOTEPHON TEXHUKHU
BO BpeMs aTTECTAlMOHHBIX HCIBITAHUN 3ampenieHo. B cimyudae HapyiieHuss 3TOro TpeboBaHUS,
mpenojaBaTeNb 0053aH yAaluTh OOYYaromierocs W3 ayIUTOPHH U MPOCTAaBUTh €My B BEIOMOCTH
o1ieHKy «HeyaoBIeTBOpUTETHHOY.

[TpenogaBatento mpeaoCcTaBIsSETCS MPABO 33AaBaTh 00yJaIOIIUMCS TOTIOTHUTEIbHBIE BOIPOCHI
B paMKax MpOTrpaMMbl TUCIUTUIMHBI TEKYIIETO CEMECTpa, a TAKKe, IOMUMO TEOPETHIECKHUX BOIIPOCOB,
naBaTh 3a7aud, KOTOpbIE HU3YYaluCh Ha 3aHATHSAX. BBICTaBIeHHE OIEHOK, IOTYYEHHBIX MPHU
MOJIBEJICHUU PE3YJIbTATOB MPOMEKYTOUYHOMN aTTECTAIMH, B ATTECTAIMOHHYIO BEIOMOCTh M 3a4ETHYIO
KHIDKKY TPOBOJUTCS B IPUCYTCTBUH caMoroo Oydvarorierocs. [IpernomgaBaTens HeceT MepCOHATBHYIO
OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTh M TOUHOCTh BHECEHHUS 3aITUCEH O pe3yNibTaTaX MpOMEKYTOUHOM
aTTecTalliy B aTTECTAIIMOHHYIO BEIOMOCTh U B 3aueTHBIE KHMKKU. OOydaronuecs: UMEIT MpaBo Ha
nepecaavy pe3yabTaToB OCBOCHUS UMU AUCIUTLINH.

WMuBanuapl M JMIla ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBBSI, MOTYT CIaBaTh 3a4yeT B
MEKCECCHUOHHBIN MEePHOJI B CPOKH, YCTAHOBJICHHbIE HHAUBHUIYabHBIM Y4EOHBIM MIaHOM. IHBamu b
Y JIUIA C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3[IOPOBBSI, UMEIOIME HAPYIIIEHUS OMTOPHO-ABUTATEIIHHOTO
ammapara, JOINYCKAlOTCAd Ha aTTeCTAI[MOHHBIC WCIBITAHUS B COMPOBOXKICHHH aCCHCTCHTOB
COIIPOBOYKTAOIINX.



IIpumepHbIii epevyeHb BONPOCOB K Au¢depeHIIMPOBAHHOMY 3a4eTy M0 JUCHHUIIIMHE
«['maporeoxumus»

1. BimsHue KOMIUIEKCOOOpa30BaHUs, HMOHHOTO OOMEHa, W3MEHEHHUS OKHUCIIUTEIBHO-
BOCCTAHOBHUTEJIBHOTO COCTOSIHHSI PAcTBOpA Ha TPOIIECCHl PACTBOPCHHS BOJOBMEIIAIOIINX MOPOJ U
KPHUCTaJUTU3aI[UH TBEPJIOTO BEIIECTBA M3 PACTBOPA

2. BiusHue naBleHHs, MUHEpaIH3alMUd PAcTBOpPA, WHAWBUIYAIBHOTO COCTaBa Tra3a Ha
pacTBOpEHUE ra30B B MOJ3EMHBIX BOJAX

3. 3aKOHOMEPHOCTH OCaXKJICHUS COJICH M3 TIOYBCHHO TPYHTOBBIX BOJ M OKCAHHMYECKOW BOJIBI
(ramorenes).

4. 3aKOHOMEPHOCTH TPOTEKaHUs a’pOOHBIX W aHAIPOOHBIX OMOXMMHUYECKHX pPEaKIUH.
bruoxumudeckoe mpeoOpa3oBaHue paCTBOPEHHBIX POPM CEpBbI, a30Ta, YIIIepo/a.

5. MurpanuoHHsix (OpMBI  3JIEMEHTOB B TMOJ3EMHBIX BOJaX, KOHCEPBAaTHBHBIC U
HEKOHCEPBATHUBHBIC DJIEMCHTHI.

6. Turbl rupoxuMHYECcKUX 0apbepoB. HakomieHrne MakKpOKOMIIOHEHTOB B TIOJJ3EMHBIX BOJAX
B CBSI3U C MMPOXOXICHUEM I'€OXUMHUYECKUX 0apbepoB.

7. HakoIuleHHE TOKCHYHBIX DJJIEMEHTOB B KojuuecTBe mpeBblmatoniem [IJIK B
THJIPOKapOOHATHO-HATPUEBBIX U CYJIb(aTHO-HATPUEBBIX BOJAX.

8. Hakoruienue aneMeHThl B KomuecTBe, cBbiiie [1J]IK B Bomax, cojaepkamnx MOBBIIICHHBIE
KOJIMYECTBA PACTBOPCHHBIX OPTaHUYECKUX COCITUHCHUM.

9. ['unpoxumudeckast XapaKTepUCTHKA JJIEMEHTOB, XapaKkTepU3yIOIIUX
CENIbCKOXO03SUCTBEHHOE, MPOMBIIIUIEHHOE, KOMMYHAIIbHO-OBITOBOE M PAAMOAKTUBHOE 3arPsS3HEHHUS.

10. I'mapoxuMuyeckas XapakTepUCTHKA CTOYHBIX BOJI YTOJNBHBIX IIAXT, HOTUCYIbGUIHBIX H
pEAKOMETaTbHBIX MECTOPOXKICHUN, TPYHTOBBIX BOJI onuroHoB THO.

11. AHOMaIbHBIE CBOMCTBA BOJIBI U UX BIUSHUE Ha PEXKUM BOJHOTO OOBEKTA.

12. XuMuyeckuit cocTaB IPUPOTHBIX BOI.

13. Tlpupognas BoJa Kak MHOTOKOMIIOHEHTHBIH pacTBOp. KoOHIIEHTpamusi pacTBOpOB U
CIOCOOBI €€ BBIPAKEHHUS.

13. KucnoTHo-OCHOBHBIE paBHOBECUsl B MPUPOAHBIX Bojax. bydepnas emxocts (1o pH) u
CHCTEMBI €€ MOJIePKaHus.

15. KapOonartHas cuctema B MOBEPXHOCTHBIX BOJIaX, CBSI3b C OMOTHYECKUMHU (IPOAYKIIMOHHO-
JeCTPYKLIMOHHBIMHU ) TPOLIECCAMHU.

16. Bunbl )KeCTKOCTH BOJIBI.

17. Heopranudeckue BeIIECTBA B MPUPOTHBIX BOJAX.

18. I"a30BEIi1 cocTaB MPUPOIHBIX BOJI, A0MOTUYECKUE U OMOoTHYeCcKUe (HaKTOphI (GOPMHUPOBAHHUS.

19. buoreHHble ¥ OpraHUYECKHE BEIECTBA MPUPOTHBIX BO/I.

20. MUKPOKOMIIOHEHTHI U UX 3HAUCHUSI.

21. O0Ire u cyMMapHBIE MTOKa3aTell KaueCTBa BOJBI.

22. OpraHoienTuyecKre moKa3aTed KauecTBa BO/I.

23. OKUCIUTENHHO-BOCCTAHOBUTENBHBIN moTeHuan (Eh) npupoansix Bo.

24. PacTBOpEHHBII KUCIOPOJ B BOJIE.

25. Tloka3zaTeny OKUCIIEMOCTH BOIbI (TepMaHTranaTHast u ouxpomarHas -XI1K).

26. buoxumuueckoe norpednenue kuciopoaa (BITKS, BITKm).



27. Knaccuduxanus mpupoIHbIX BO/I.

28. Kitaccel kauecTBa BOJI.

29. I'mnpoxumuueckas chbeMka. [ mapoxumMmudeckue HaOJIroACHHUS.

30. duznueckre OCHOBBI THAPOJIOTHYECKUX MPoIieccoB. DyHIaMEHTAIbHBIC 3aKOHBI (PU3HKH 1
WX MCIOJIb30BaHUE TIPH U3YUYEHHUU BOJTHBIX OOBEKTOB.

31. Knaccudukanust moa3eMHbIX BOJI.

32. 'uapoXUMHYECKUI PEKUM IPYHTOBBIX BOJI.

33. OcoOeHHOCTH XUMHUYECKOT'O COCTaBa MOA3EMHBIX BOJI. [ pYHTOBBIC BOIBI.

34. I3meHeHune KauecTBa IPYHTOBBIX O] ICHCTBUEM aHTPOIIOTCHHOTO BIIHSTHUSI.

35. HanopHele (apTe3nanckue) Bobl. MuHepaibHbie BOIBI. MI3MEeHEeHHEe XMMHUYECKOTO COCTaBa
MO/ ICUCTBUEM aHTPOIIOTC€HHOTO BIIMSTHUSI.

36. 'mppoxumuueckass 30HAIBHOCTh. 30HAJIBHOCTH aTMOC(HEPHBIX OCAAKOB. F3MeHeHwue
MIPUPOJTHON 30HATBHOCTH XHUMHUYECKOTO COCTaBa TIOJ[ JEHCTBHEM AaHTPOIIOTCHHBIX (DAKTOPOB H
MIPOIIECCOB.

37. 30HaIBHOCTH MOBEPXHOCTHBIX BOJ. VI3MEHEHHE MPUPOTHON 30HAIBPHOCTH XHMMHYECKOTO
COCTaBa MoJI ACHCTBUEM aHTPOTIOTEHHBIX (PAKTOPOB U MPOIIECCOB.

38. 30HAJIBHOCTH TPYHTOBBIX M HAMOPHBIX BOA. M3MeHeHue NPUPOTHON 30HATBHOCTH
XUMHYECKOTO COCTaBa IMOJI ICHCTBUEM aHTPOIIOTCHHBIX ()aKTOPOB M MPOIIECCOB.

39. O6mmue npeacTaBiIeHUs 0 METOIaX XMMHUYECKOTO aHAIM3a IPUPOIHBIX BOJI.

50. Anamu3 Box B jaboparopum. CokparieHHbIM aHanu3. [TOJHBIH XUMUYECKUA aHAIIN3.
CrenmanbHBIH XUMHYSCKHI aHAJIN3.

51. DnekTpoXUMHUUYECKHE aHAlIN3a IPUPOIHBIX BOJ.

52. MOHUTOPUHT 3arps3HEHHs] BOJHBIX OOBEKTOB U OXpaHa TMOBEPXHOCTHBIX BOJ OT
3arpsi3HEHUS.

53. OCHOBHBIE BHUJIbI 3aTPSA3HEHUS TPUPOIHBIX BOI.

54. VICTOYHMKU TOCTYIUICHHUS 3arpsi3HSIONIMX BEIECTB B BOJHBIE OOBEKTHI U 3arpsi3HEHUE
MOBEPXHOCTHBIX BOJI.

55. HopmupoBaHue kadecTBa BO/I.

56. Oxpana BoJ OT 3arps3HeHHs. [ Hapoxumus Ha c1yk0e MOHUTOPHHTA OXPaHbI BO/I.

57. Ilporuo3upoBaHe U3MEHEHHI XUMUYECKOTO COCTaBa MOBEPXHOCTHBIX BOJI. OniepaTuBHOE
MPOTHO3HPOBAHUE.

58. Dxonornyeckue karactpodbl. AHATN3 MPUYNH COBPEMEHHBIX KPYITHBIX IKOJIOTUYECKUX
KaTtacTpo( U OlIEHKa UX HETaTUBHOTO BO3/ICHCTBHUS HA TOBEPXHOCTHBIC BOJIBI.

59. OcHOBHBIE KOMIIOHEHTHI XUMHUYECKOT'O COCTaBa MOI3€MHBIX BOJ: MUHEPAIbHBIEC BEIIECTBA,
OpraHMYECKHE BEIIECTBA, Ta3bl. [IpOMCXOXXIEHHE pPACTBOPEHHBIX BEIIECTB B IOJ3EMHBIX
BOJaX,MOHHO-COJIEBOM KOMIUIEKC MTOPO/I.

60. MuHepanuzamnus, Makpo- ¥ MUKPOKOMITOHEHTHBIH COCTaB MOJA3EMHBIX BO/I.

61. ['a30BbIii COCTAB MOA3EMHBIX BOJ, MPOUCXOKICHUE U 3aKOHOMEPHOCTH PACTBOPEHUS Ta30B.

62. CopOuus © HOHHBIA OOMEH B pEAIbHBIX TUAPOTCOXMMHUYECKUX CHCTEMaXx.
[TpupoAHBIEKOITIOU Bl ¥ TTTUHUCTHIE MUHEPAITHI.

63. Murpanus 3meMeHTOB. MUrpanuoHable GOPMbI XMMHUECKHUX JJIEMEHTOB B IMOA3EMHBIX
Bogax (OcoOOEHHOCTH MUTpAllMd MaKpPOKOMIIOHEHTOB: KOHCEPBAaTHBHBIE U HEKOHCEPBATUBHBIC

9JICMCHTBI, MUTPALIMOHHBIC KPHUBBIC MAKPOKOMITIOHCHTOB.



64. I'eoxumudeckue 6apbepbl: KiacCu(UKAIUS, TPUPOTHBIC U TEXHOTCHHBIE 0apbEPHI.

65. Hakomenue Hopmupyembix kommoneHtoB (Sr, F, Fe, Mn, Hg) B komuuecTBax,
npesbimaromux [1JIK B ectecTBeHHO-IPUPOIHBIX YCIOBUAX

66. Buabl TEeXHOT€HHOTO 3arps3HEHUS MOA3EMHBIX BOJ. ['MaporeoxuMuyeckue 0COOEHHOCTH
BOJ, 3arpsS3HEHHBIX CEIbCKOXO3AWCTBEHHBIMH yIOOpPEHUSMHU, OTXOJaMU >KMBOTHOBOJICTBA,
He(dTenpoayKTaMU, PaIuOaKTUBHBIMH BEILIECTBAMU

67. I'mapoxuMuyeckue OCOOCHHOCTH MPOMBIIUIEHHBIX U KOMMYHaJbHO-OBITOBBIX CTOKOB:
BOJbl OTJIMBOB YTOJIbHBIX IIAXT, MECTOPOKICHUN pPa3pabOTKH CYIbGUAHBIX U PEIKO3EMEIbHBIX
MECTOPOXKAEHUM, BO moauroHoB ThO

8.3. OueHo4HbIE CpeACTBA JIA MPOMEKYTOUHOM aTTecTannu (B popme 3aueTa ¢ OLIEHKOI)

3aueT C OIEHKOW sBisieTcs (OpPMOM OIEHKU KadyecTBa OCBOCHHUS OO0Yy4YaIOUIMMUCS
00pa3oBaTeNnpHON MPOrpaMMbl MO pazaenaMm AucHUILIMHBL [lo pesynpTaTam 3adera oOydaromeMycs
BBICTABIICTCS OLICHKA «OTIUYHOY, «XOPOILI0Y», «YJOBIECTBOPUTEIHLHOY HIIU «HEYAOBICTBOPUTEIILHOM.

Kputepuu orieHkr 0TBETa, KOTOPBIC IPEICTABIICHBI B TA0IUIIE, a TAK)KE (hOpMa €ro MPOBEACHUS
JOBOJISITCS 10 CBEICHUS 00yJaromuxcs A0 Havana 3a4deta. Pesynbrar nuddepeHimpoBanHoro 3auera
OOBSBISAETCS HETIOCPEICTBEHHO IMOCIIE €r0 CIa4H, 3aT€M BBICTABIISIETCS B 3a4€THO-9K3aMEHAIIMOHHYIO
BEJIOMOCTh M 3a4E€THYIO KHUXKKY.

[ITxana Kputepuu onenuBanus

Ouenka 5 (OTJIMYHO)
- CTYJICHT TIOJTHO YCBOWJI Y4eOHBII MaTepHal;

- IOKa3bIBAET 3HAHHE OCHOBHBIX MOHATUH JUCHUILIMHBI, TPAMOTHO
MOJIb3YETCS

TEPMUHOJIOTHEN;

- IPOSIBJISIET YMEHHE aHATM3UPOBATh U 00001aTh HH(OPMALIHIO,
HaBBIKH

CBSI3HOT'O ONMCAHMUS SIBJICHUM U IIPOLIECCOB;

- IEMOHCTPUPYET YMEHHUE U3JIaraTb MaTEPHUAIl B OIIPEIEICHHON
JIOTUYECKOU

MOCIIEI0BATEIBHOCTH;

- IOKa3bIBACT YMEHUE WILTIOCTPUPOBATH TEOPETHUUECKHE MOJIOKEHUS
KOHKPETHBIMU NPUMEpPaMHU;

- IEMOHCTpUPYET CHOPMUPOBAHHOCTh U YCTOMUHNBOCTh 3HAHUH,
YMEHUU U

HaBBIKOB;

- MOT'YT OBITh TOMYIIEHBI OJIHA—/IBE HETOUHOCTH MPH OCBEIICHUU
BTOPOCTENIEHHBIX BOIIPOCOB

Onenka 4 (xopouio) - OTBET yJOBJIETBOPSIET B OCHOBHOM TPeOOBaHMUAM Ha OLICHKY «5»,
HO TIpU 3TOM

UMEET MECTO OJMH U3 HEIOCTATKOB:

- B YCBOGHHMH y4eOHOT0 MaTepHaa JONmylueHbl MPOOebl, He
HCKa3UBLINE

CoJiepKaHUE OTBETa;

- B U3JIO)KEHUH MaTepuasa JOMyIIeHbl HE3HAUUTEIbHbIE HETOUHOCTU
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Ornenka 3
(YIOBIETBOPUTEIIBHO) - 3HAaHKE OCHOBHOT'O IIPOIPaMMHOTr0 MaTepHaia B MUHUMAIbHOM
00BeEME,

MOTPEITHOCTH HEIIPUHIIMITHAIBLHOTO XapaKTepa B OTBETE: HEMOJIHO
WJIM HETIOCIIEZIOBATEILHO PACKPHITO COJIepIKaHNe MaTepuaia, HO
MMOKAa3aHo 00IIlee TOHUMAaHNEe BOTIPOCOB;

- IMEJINCH 3aTPYTHCHUS WK JOMYIICHBI OIUOKH B OTPEICICHUN
MTOHSATHH, UCIIOJIb30BAHUN TCPMUHOJIOTHH, OITMCAHUH SIBJICHHH 1
MIPOIIECCOB, UCIIPABJICHHBIC ITOCJIC HABOISIIIUX BOIIPOCOB;

- BBIsIBJICHA HEJIOCTATOYHAS C(HOPMHUPOBAHHOCTD 3HAHUH, YMECHUH H
HABBIKOB, CTYJICHT HE MOXET IPUMEHHUTh TCOPHIO B HOBOW CHTYaIluU

Onenka 2 - IpOoOEeTBl B 3HAHHSIX OCHOBHOTO NMPOrPaMMHOI0 MaTepuana,
(Hey10BJIETBOPHUTEIBHO) IIPUHLMIIAATIbHBIE

OLIMOKYU IPU OTBETE HA BONPOCHI;

- 0OHapy)XeHO He3HaHHe WIM HeMOHMMaHue OoblIel Wi Hauboee
BAKHOM

4acTH yueOHOro Marepuaa;

- IOTYIIEHBI OIIMOKU B ONPEeIICHIH TOHATHH, IPU UCTIOIb30BaHUH
TEPMHUHOJIOTMH, B OIIMCAHUH SIBJIEHUI U ITPOLIECCOB, KOTOPBIE HE
HCIIPABJIEHBI 110CJI€ HECKOJIBKUX HABOSIIUX BOIIPOCOB;

- He cpOpMUPOBaHbI KOMIIETEHIIMH, OTCYTCTBYIOT
COOTBETCTBYIOILIME 3HAHUS,

YMEHHUSI U HaBbIKU

IIporpamma coctaBieHa B cootBeTcTBUHU ¢ TpeboBanusMu @I'OC BO no nampasnenuto 04.03.01
«XuMUS» ¥ TPODUITIO TOATOTOBKM XUMUS HE(YTH U ra3a

Paspaboramk p E.A. JlatkoBa
noueHT Kadeaps K (
AHAIIUTUYECKON XUMUHU YOS :

[Iporpamma paccmoTpeHa Ha 3acefaHuy KadeIphl aHATUTHYECKON XUMHUHU

« 10 »mas 2024 ¢ ITpotokon Ne 8

3aB. kadeapoit 1.x.H., mpodeccop A.T'. IIpotinakoB

Hacmosuwas npoepamma ne mosxcem 6vimv 60cnpoussedena Hu 8 Kakot gpopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopul-paspabomuuxa npocpammol.
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