





1 Ienu u 3202494 0CBOEHUS AU CIUILIHHDI

Heabro 0CBOEHUS AUCUUIUIMHBI « XUMHSI 1 MUKPOOHOJIOTHST BOJBD» SIBJISIETCST O0O0IIEHHE,
CHCTEMAaTH3alHs, YriyOJlleHHe TEOPETUYECKHX 3HAHWH 1O XMMHH BOJBI M BOJHBIX PacTBOPOB,
TEOPETHUECKUM OCHOBAM XUMHUUECKUX, PU3NKO-XUMHUYECKUX 1 MUKPOOHOJIOTHIECKUX TPOIIECCOB
OYHCTKH BOJABI B UCKYCCTBEHHBIX U MPUPOIHBIX YCIOBUSIX,

— pa3BHUTHE MPAKTHYECKUX YMEHUH 1 HABBIKOB PEIICHHSI KOHKPETHBIX MPOU3BOICTBEHHBIX
3a/a4, CBSI3aHHBIX C OLIEHKOW KauecTBa BOIBI M BBIOOPOB CIIOCOOOB 0OpabOTKH MPUPOAHBIX U
CTOYHBIX BOJI Pa3JIMYHOTO COCTABA.

3apaumn:

— naTh 00y4aroImuMcsl HeOOXOIMMBbIE 3HAHUS 00 OCHOBHBIX CBOMCTBAX BOJBI, €€ CTPOCHHH,
0 (PU3UKO-XUMHUYECKHUX MPOLECCax, MPOTEKAOIIUX PU OYUCTKE U 00e33apaKUBAHIH TPUPOIHBIX
U 00paboOTKe CTOYHBIX BOM, O XUMHUYECKHX, (PU3HKO-XUMHUYECKHX, MHKPOOHOJIOTHYECKHX U
CAaHMTAPHO-TUTHEHUYECKUX MapaMeTpax KaueCTBa MPHUPOIHBIX BOA U 3arpsi3HEHHOCTH CTOYHBIX
BOZ,

— Hay4yuThb crnocodbam mojdyueHHs 3Tod uHpopMauuu B J1aOOPAaTOPHBIX YCIOBHSX,
BbIpabOTaTh YMEHMs HCIOJb30BaTh MOJYYECHHbIC 3HAHUS W HABBIKM B TEXHOJOTUYECKUX U
MPOEKTHBIX PEIIEHUSIX I pacdeTa roJIOBHBIX COOPYKEHHI BOJOIIPOBOA U CTAHLIUH a3paruu 1o
YJIYUIICHNIO Ka4€CTBA MPUPOIHBIX BOJ, B PEIIEHIH YKOJIOTHUECKUX MPobdIiem;

— BBIPadOTaTh y OOYHAOIIHMXCS] CLIOCOOHOCTD K CAMOOPTaHU3AIMH H CAMOOOPa30BaAHMIO,

— HAYYUTh OPUEHTHUPOBATHCS B XMMHUYECKOHN XapaKTEPUCTUKE MPUPOTHBIX CTOYHBIX BOJI,
B MHOTOOOpa3ny MUKPOOPTraHU3MOB, OOUTAIOIIHNX B BOJHOMN cperie, MOHUMATh B3aMMOOTHOIICHUS
MEXKY Pa3TUYHBIMU UX BUIAMH,

— copMupoBaTh NMPEACTABICHUS O COBPEMEHHBIX TEXHOJOTHIECKHX MeToaax oOpadboTku
NPUPOIHBIX BOJI, CIIOCOOOB MX 00e33apaKUBaHMsI, O OAKTEPHOJIOTHYECKOM aHAN3E BO;

— ONpeAessiTh KaueCTBO BOJABI MO PE3yJbTaTaM XUMHYECKOTO M OaKTepHUOJIOTHYECKOTO
aHan3a.

2  IlepeueHb IUIAHUPYEMBIX Ppe3yJbTAaTOB MO0 JAUCHUILIUHE,
COOTHECEHHBIX C MJIAHUPYEMbIMHU Pe3yJIbTATAMH O0CBOEHUSI 00pa3oBaTe/JIbLHOM
MPorpaMmabl

B pe3yabTrare ocBOeHHSI AUCHMILIAHBLI (POPMHPYIOTCH CJIeAyHOIIue
KOMIIeTEeHIINH
OK-7— ¢cnocoOHOCTBIO K CaMOOPTaHU3aIlid U CaMO00Pa30BaHHUIO;

OIIK-1 — cnoco0HOCTh MPEAYCMOTPETh MEPHI MO COXPAHEHUIO U 3aIUTE
KOCUCTEMBI B XOJI€ CBOCH OOIMECTBECHHON 1 PO EeCCHOHATIEHOM NESITETbHOCTH
[K-16— CIIOCOOHOCTBIO KCMOJIb30BAaTh OCHOBHBIE 3aKOHBI

€CTECTBCHHOHAYUYHbIX JIUCLMIUIMH, METOAbl MATEMATHUYECKOrO aHaiu3a |
MOJIETUPOBAHUS, TEOPETUUECKOTO M SKCIECPUMEHTAIBHOTO WCCIICAOBAHUS TIPU
pemeHnn mpoheCCHOHATBHBIX 3a7ad.



3 Mecrto aucuunanabl B cTpyktype OIl 6akanaBpuara

«XuUMHS U MUKPOOHUOJIOTHS BOJBI» SBIISCTCS AUCHMIUIMHONW BapWaTUBHOM
Hanpasiennio  20.03.02
«ITpupoaooOycTporcTBO M BOJAOMOJIB30BAHUEY, HAMPABICHHOCTh «H)KEHEPHBIC

q4acTu OIl

INOATrOTOBKH

00yYaroIUXCA

o

CHCTEMBbI CEIIbCKO-XO3MCTBEHHOTO  BOJOCHAOKCHUS,  OOBOJHCHUS
BOJOOTBEICHU» (aKaJeMUICCKIi OaKanaBpHar).
4 O0beM TUCHUILIHNHBI (108 yacoB, 3 3a4€THLIX EAMHHUIIb)
. O06bem, 4yacoB
Buner yuebnoit paboTsl
OuHas 3aouHas
KonTakTHas paGora 59 11
B TOM YHCJIE:!
J aymuTopHas 1m0 BHAAM 58 10
y4eOHBIX 3aHATUN
 nexiu 20 4
4 maGopaTopHbIe 38 6
{ BHEAyAUTOPHAS 1 1
3a4eT 1 1
4 9K3aMeH
J 3arura KypcoBbIX
paboT (MPOEKTOB)
CamocrosiTesibHast padoT
Y a 49 93
B TOM YHCJIE:
4 xypcosas pabora (IIpoekT)
npoyre } BUJIbI 49 93
CaMOCTOSITEIbHOM PadOThI
Hroro no aucumniauHe 108 108

5. Coaep:kaHue TUCUMUIIJINHBI

IIo nroram HU3y4acMOTO KypCa CTYACHTBI CAA0OT 3a4CT.

JlucuuniauHa u3ydaercs Ha 2 Kypce, B 4 ceMecTpe.

Copaep:xaHne ¥ CTPYKTYpPa QAUMCHUIIMHBI 110 0YHOH popMe 00yueHUsI

No HaunmMmeHoBaHue TeMBbI
i/ C YKa3aHHEeM OCHOBHBIX
Iyl BOIIPOCOB

Dopm
upye
MBbIe

KOMII

eTeHL|

HH

Buabi yueGHo# paboThl, BKIOYAS
CAMOCTOSITE/IbHYI0 PA0OTy CTYCHTOB

H TPYA0EMKOCTh(B Yacax)

Jlexiuu

JlabopatopHsl
€ 3aHsATHUA

A
paboTta

CamMocTosiTeNnnLHa







@opMyJibl U 3aBUCUMOCTH,

UCTIOJIb3yEMBbIE npu
NPUTOTOBJIEHHUH PAaCTBOPOB
(pacTBOpEHHE,
pa3baBiieHue,
KOHLEHTPUPOBAHUE,
CMEIIICHHE).

IIpoussenenune
PacTBOPUMOCTH. Y CJIOBUSA
obpa3oBaHus u
pacTBOpeHus ocajxa.

Bansuue OOJHOUMECHHBIX
HOHOB Ha PacTBOPHMOCTb.
ConeBoii addexr.

B3aumoneiicteus B
pacTBopax (pacTBOpPHI
HE3JIEKTPOJIUTOB u
3IEKTPOJIUTOB).
Xumuueckast
TePMOANHAMMKA |

XHMHYeCKAass  KHHETHKAa
CKopoCTh XUMHUYECKOU U
OMOXUMHUYECKON peaKIHu.
PaBHOBECHE TOMOTE€HHBIX U
I€TEPOreHHBIX CHCTEMax B
pacTBope.

Bnusnue TeMIIEPaTypbl
BOJIbI HA CKOPOCTB PEAKIIHH.
I'mapoaus conen
(MexaHM3M MpoLecca,
yIpaBJICHNE TPOLIECCOM)
KonuyecTtBeHHbIE
XapaKTEPUCTHKU
TUAPOJIHN3a. 3aBUCUMOCTh
UX OT Pa3JINYHBIX
(bakTopoB.

Oco0eHHOCTH POTEKAHUS
THIPOJIN3a B IPUPOAHBIX
BOJIAX.
KowmmniekcooOpasoBanue B
pacTBopax. YTJIEKUCIOTHOE
paBHOBECHE B BOJE.
by¢epubie pacTBopbI
(ucKyccTBeHHbIE H
NPHPOIHbIE)

Ponb 6ydepHbIx pacTBOPOB
B OTIEJIbHBIX
TEXHOJIOTUYECKUX U
OMOXUMHUYECKHX MPOIeccax
NIPU OYUCTKE MPUPOIHBIX U
cTouHbIX BoA. OCHOBHBIE
Bubl Oy(pepHBIX pacTBOPOB










koHTposbs CanlluH
2.1.4.1074-01.
Tpeboanmus,
MPEeNbABIISIEMbIE K BOAE,
MpeaHA3HAYEHHOW s
MTUATBA.
OprasonenTuyeckue,
BELIECTBA,
o0yclaBIuBaIOLINe
OpraHoJienTHYeCKHe
Ka4ueCTBa MUTHEBOM BOJBI.
TOKCHYHBIE,
0aKTepUOIOrTUeCKUe
nokasarenu. XuMU4eCcKue
MOKa3aTes I KauecTBa
BOZbI. (B3BELICHHBIC
BEILIECTBA, CyXOU OCTATOK,
MIPOKAJIEHHBIN OCTATOK,
3JIEKTPOINPOBOAHOCTD,
OKHUCJISIEMOCTD,
OnoxXuMH4ecKoe
notpediIeHne KucIoposa,
PacCTBOPEHHBIN KUCIIOPOL,
cBOOOTHBIN XJIOP, AKTUBHAS
peaKIus CPebl).
IIpenenpHO-OMyCTUMBIE
KOHLICHTPALIUHU TSI PsAfia
COEVHEHUH.

AHanu3 BOJBI, BBIPAKEHUE
pe3yJbTaTOB aHAIN3a.
KonTtpone xauecTBa BOABI,
MPUHLUIIEI HOPMUPOBAHUS,
XUMHUYECKUI U CAHUTAPHO-
XUMHUYECKHUI aHAJIN3.

XapakTepucTuka
OBITOBBIX H
NPOU3BOACTBEHHbIX
CTOYHBIX BOA
[IpoucxoxneHne ObITOBBIX
CTOUYHBIX BOJ U UX
XapaKTEepUCTHKA.
HenocrosHCTBO cocTaBa
cTouHbIX BOA. IIpupona
MPUMECEN CTOYHBIX BOJ.
JlucnepcHOCTb NPUMECH.
Opraanydeckue BELECTBA B
CTOYHOMH BOJE: YIVIEBOABI,
JKUPBI, OEJNKH U MPOTYKTHI
ux pacnaga. [{ukn
IIpeBpaLIeHs a30TUCTHIX
BEILIECTB. XapaKTepUCTUKA
CTENEeHU 3arpsi3HeHus




CTOYHBIX BOJ:
OKHCIISIEMOCTD BOJBI,
OMOXUMUYECKOe
notpediIeHne Kucuopoaa
(BIIK), xumudeckoe
notpediIeHne Kucuopoaa
(XTIK). MunepanbHbie
BEIIECTBA B CTOYHOH BOJE:
aMMHaK, HUTPHUTBHI,
HUTPAThI, XJIOPUIBIL,
PACTBOPEHHBIN KUCJIOPOA.
CaHuTapHO-XUMHUYECKUI
AHAJIU3 MIPUMECEN CTOUHBIX
BoJ. [lokasarenu kauecTsa
BOJIbI 11O TAHHBIM
CaHUTAPHO-XUMHYECKOTO
aHanm3a. YcaoBus cOpoca
CTOYHBIX BOJI B TOPOJICKYIO
BOJIOTIPOBOAHYIO CETb.
YcnoBust cOpoca CTOYHBIX
BOJ B BOJIOEM.
Onpenenenue TpeboBaHU
3¢ (HeKTUBHOCTH OYHCTKH
CTOYHBIX BOJI

DU3HKO-XHMHIECKHE
NMPo1ecchl, HCMOJIb3yeMble
B TEXHOJIOTHH 00paboTKH
NMPUPOAHBIX U CTOYHBIX
BOJ

OrcranBanue,
¢bunbTpOBaHUE,
KOATYJISILIHS,
obe33apakuBaHue,
nerazanusi. O6padoTka
BOZbI KOATYJITHTAMHU.
3HaueHue CoJIeBOro
cocrasa u pH. Koarynsauus
C MOJIIeNauBaHUEM.
Hcnonws3oBaHue
3aKOHOMEPHOCTEN
KOATYJISLAK TTPU OUUCTKE
Bozbl. Obe33apakuBaHue
BOIbL | naBHelnne
CBOIICTBA XJIOPA,
TUAPOXJIOPUTOB, XJIOPHOM
U3BECTH U XJIOPAMHUHA.
I'mpponus xnopa.
AKTUBHBIH XJIOP.
XJIOpOMOTJIOIA€MOCTh
BOZbBI IPH XJIOPUPOBAHHUU
U 3HAYCHHE J03bI
BBOJMMOTO XJIOpa U




BPEMEHH KOHTAKTA.
I'paduueckuii MmeTon
OTIPeIeNICHUS XJIOP
MOTJIOIAEMOCTH.
XJIOpUPOBAHHE C
AMMOHU3aLUEH.
JexnopupoBaHue U pacyeT
103 PEaKTHBOB.

[Iponecc propupoBanws
BOJbI. YTOJIbHbIE
copbenTrl. O30HUpOBaHHE.
YabprpaduoneToBbie JIyUH,
yJIBTPa3BYK U APYTHE
METObI 00€33apaKMBAHMUS.
D U3UKO-XUMHUYECKAS
CYITHOCTb MPOLIECCOB
00e3KesIe3BaHMsl,
00eCKpeMHUBAHUS,
obecdropuBaHus u
JeMaHTaHALUY TIPUPOTHBIX
BOJ. YajeHue us
MIPUPOJHON BOABI
CepoBOAOPOAA.
Je3onopauus, nerasauusi 1
cTabunu3anus BOAbL.
VYMsIrueHue keCTKOU BOOBL.
ObecconnBaHue BOIbI.
OmnpecHenue Boapl. Meron
WOHHOTO OOMeHa.
XapakTepucTUKa UOHUTOB.
Mertona s5eKTpoaHanun3a.
Meton obpaTHOro ocmoca.
JucTunnsiyst.
DKCTpaKLUslL.
IlepcnexkTuBbl
UCTIOJIb30BaHMST HOBBIX
peareHTOB B IpoIlecce
OYHCTKH U
KOHIUITHOHUPOBAHHUSI
BOJBI.

«Mukpobuosiorus
MHTbEBBIX H CTOYHBIX
BOI»

Ocnoevt ooweil
MUKpOOUOI02UU
MukpOOpraHu3Mbl U UX
MOJIOXKEHHE B CHCTEME
JKUBOTO MHpA.
CucremaTuka u
MOP(OJIOrHUECKUe
XapPaKTEPUCTHUKH OCHOBHBIX
Py MHUKPOOPTaHHU3MOB.

16;
OK-7,
OIIK-




dusunonorus
MHUKPOOPTaHHU3MOB.
XUMHUYECKUI COCTAB
kJIeTkn. @epMeHThI
MHUKPOOPTaHHU3MOB.
KoHCTpyKTUBHEIN 1
SHEPreTUYEeCKUN
MeTaboau3M. A3poOsl U
aHa’poObl. ABTOTPOdBI U
rerepoTpodsl. BiusHue Ha
MUKpPOOBI (PakTOpPOB
BHEIIHEN Cpeabl:
bU3NIECKUX, XUMUYECKUX
1 OMOJIOTHYECKHUX.
Ananranus
MHUKPOOPIaHHU3MOB K
(bakTOopam OKpy’KaroLIeH
cpensl.

IIpouecc camoouunieHus
BOJIOEMA U €r0 OTIENIbHBIC
KOMIIOHEHTBI:
pa3baBiieHue,
MeXaHHYEeCKast
COCTaBJISIIOLLAS,
XUMHYECKast, PU3HKO-
XUMHYECKast U
OMOXUMHUYECKask OUUCTKA.
Pogp BeICIIEN BOOHOU
PaCTUTENBHOCTH, BOJHBIX
JKUBOTHBIX, HACEKOMBIX H
MUKPOOPIaHU3MOB B
nporeccax CaMOOUHIIEHHUS
BogoeMoB. Cucrema
OLICHKH CTETIEHU
3arpsiI3HEHHOCTH BOJIOEMA C
UCTIOJIb30BaHUEM
OpPraHU3MOB-HHINKATOPOB.

OcHoBbI caHUTAPHOIT
MHKPOOHOJIOTHH
NPUPOAHBIX H CTOYHBIX
BOJ

[MocrostaHast MukpodIOpa
YeJIOBEKA W KUBOTHBIX.
ITatorennbie
MUKPOOPTraHU3MBbI U
UH(EKIHH,
PacIpOCTPaHSIOLINECS
yepes Boay. MukpoOHoe
HaCeJIeHUEe NPUPOIAHBIX
BOJI.
MukpoOHoornuecKue
MOKa3aTeIu CAaHUTAPHOMU




OIICHKU Ka4eCTBa BOJIBI.
CaHUTapHO-TIOKA3aTENIbHbBIC
MHUKPOOPTaHU3MBI:
OaKTepHH TPYIIIBI
KUIIEYHBIX MAJIOUEK,
KJIOCTPUAMH, SHTEPOKOKKH,
Oakrepuodary,
CTa(QUIOKOKKH.
lenbmuaTb. O0IIAs
XapaKTePUCTHKA U
npeacTaBieHne 00 ATUX
opranusMmax. CaHurapHo-
MOKA3aTeIbHOE 3HAUEHHUE
KHUIIIEUHOM TaJIOYuKH,
TEPMOHUIBHBIX MHKPOOOB,
Oaktepuodara, MIaHKTOHA
u OeHTOCa, BhICIIEH
BOJISTHOM PaCTUTEIbHOCTH.
Konu-tecr.
buonorndeckuii KOHTPOJIb
obe33apakuBaHuUs
MMUTBEBON BOJIBI.
CanuTapHo-
SMUAEMHOJIOTHYECKAsT
OTMIACHOCTb CTOYHBIX BOJI.
HaznaueHue 04nMCTHBIX
COOPYKEHHI BOAONPOBOAA
U KaHAJTH3AI1H B
peaynpekaIeHuN
pacrpoCTpaHeHHsI
UH(EKITMOHHBIX
3aboneBanuil. Posb
CAaHUTAPHO-TEXHUUECKUX
coopyxenuii B 6opboe ¢
BOJSTHBIMU 3TTHIEMUSIMH.

10

Posap MUKpOOpPranusMos
B IIpoLieccax OYHCTKH
NPHPOAHBIX H CTOYHBIX
BOI, 00padoTKHU ocaaka
CTOYHBIX BOJ,
CaMOOYHIIIeHHSA
BOJ0€MOB.

Bausinue ruapodouoHTOB
Ha paboTty
BOJONPOBOAHBIX
OYHCTHBIX COOPYKEHHH
buoxumnueckoe
OKHCJIEHHE OPTraHUYeCKUX
BEIIECTB B a9POOHBIX
ycnoBusax. Mcnonb3oBanue
KOMIIOHEHTOB CTOYHBIX BOJ
B Ipolieccax Meradoau3mMa




MHUKPOOPTaHIU3MOB —
oburarenel OUUCTHBIX
COOPYKEHUI.

AspoOHOE OKUCTTeHUE
KJIETUATKHU, KUPOB U
a30TCOMEPIKALIIIX
COEIMHEHUH, MPOLECC
HUTPUPUKALIH.
Muxpodnopa u
MUKpo(ayHa aKTUBHOTO
uia u OMOJIOTHYECKON
TJIEHKH, UX 3aBUCUMOCTD
OT COCTaBa U CBOWCTB
OYMIIAEMON CTOYHOMN
SKAAKOCTH. PUBHKO-
XUMUYECKast, XUMHYECKast U
MUKpOOHOIOrnyecKas
XapaKTePUCTHKA AaKTUBHOT'O
uia u OUOJIOTHYECKON
miaeHku. OueHka mporecca
a3poOHON OMOXUMHUYECKOH
OYUCTKH IO Pe3yJIbTaTaM
XUMHUKO-OUOJIOTHYECKOTO
aHAU3a U UHIUKATOPHBIM
MUKPOOPTaHU3MaM.
Komnoctuposanue
OCaJIKOB CTOYHBIX BOJ,
TBEPIBIX ObITOBBIX,
MPOMBIIIJICHHBIX U
CENbCKOXO351MCTBEHHbBIX
OTXOJIOB OPraHUYECKOTO
MPOUCXOKACHHUSI.
AHaspoOHbIe
OMOXMMHUYECKHE TPOLECCHI
B OYHCTKE CTOYHBIX BOJ U
00paboTke 0CcaaKoB.
IIpeBparieHue CIOKHBIX
OPraHUYeCKUX COCIUHEHUHN
B aHA3POOHBIX YCIOBUSX.
MetaHoBO€E OpOKEHHE -
YCIIOBHSI IPOLIECCA U €T0
XapaKTePUCTUKU
MUKPOQIOPBI KUCIION U
LIEJIOYHON CTaaui
OpOoKeHMs.
XapakTepuctuka
MUKPOQIOPBI aHAIPOOHBIX
peaxTopoBs. XapaxkTep u
UCTOYHUKH 3arpsi3HEHUS
BOJ0eMOB. Posb
OMOTeHHBIX JIEMEHTOB B
poreccax 3BTPOodUKaLNH.




buroneHo03b! OTKPBITHIX
BogoeMoB. Cucrema
canpoOHOCTH OPraHNU3MOB
U €€ IPUMEHEHHE IS
OLICHKH CTETICHU
3arpsiI3HEHHsT BOIOEMA.
Bpennas nearenbHOCTD
MUKPOOPTaHU3MOB:
L[BETCHHUE BOJIOEMA, €TI0
BIIUSTHUE HA paboTy
BOZOOTBOHBIX OYHUCTHBIX
COOPYKEHHUI U MEPbI
0oprOBI ¢ HUMH. PazBuTHe
MUKPO(GHUTOB B
BOJIOXPAaHUJIHMIIAX —
OXJIAZUTEIISIX, MEPBI
OOpBOBI ¢ HUM.
Muxkpobronornyeckast
KOPPO3HSL

Cune-3eneHbIe BOJOPOCITH.
IBTpodUKaLIU BOIOESMOB.
buonorunueckue nomexu B
CHUCTEMaxX BOAOCHAOKEHUS,
BBI3bIBAEMbIC
AJJIOXTOHHBIMHU U
ABTOXTOHHBIMU
OpraHu3MaMHu.
Komnoksuym Ne 2

Hroro

Htoro
JICKIITUOHHBI
X 4aCOB
20

Hroro
J1a00paTOPHBI
X 4acoB

3aHATHHI
38

Hroro
CaMOCTOSITEILHO

u

paboThI
49

JanHas TaOnuua neramusupyer uHpopMauuio u3 tadmuubsl «OO0beM AUCLUIUIMHBD) MO OYHOU
dbopme oOyueHuUs1 OTIEITHHO.

Coaep:kaHue ¥ CTPYKTYpa AUCHHUILJIMHBI 110 32049HO0I ¢dopme 00ydeHust

HaumeHnosaHue TEMBI C
YKa3aHUEM OCHOBHBIX

BOIMPOCOB

Dop
MuUpy-
€MBIC
KOM-
IIETECH

oK

Ceme
CTp

Bunwbi yuedHoii padoThl, BKIIOYAS
CAMOCTOSITEJILHYIO Pa0OTy CTYIeHTOB H
TPYAOEMKOCTb (B 4acax)

Jlexiuu

JlaboparopH
bI€ 3aHSATHSI

CamocrostTen
bHas padoTta







KaueCTBa BOADL,
MIPUHLIUTIBI
HOPMHPOBAHUS,
XUMUYECKUH U
CaHUTAPHO-XUMUYECKUN
aHanu3. Bemectna,
o0yCclaBIUBaIOLINE
OPraHoJIENTUYECKUE
KaueCTBa MUTHEBOI
BOJIBL.

Tpebosanwsl,
MPEaBABISIEMBIE K BOJE,
MpeaHA3HAYEHHOW s

MTUTBSI.
Hroro Hroro
Hroro
nabopaTopH | CAMOCTOATENb
JIEKIUOHH .
Hroro BIX HOU
bIX YACOB .
4 3aHATUH padoThI
6 93
Copaep:xanue U CTPYKTYypa JUCHHUTILIHHBI: MpaKTHYeCKHe
(1adopaTopHbIe) 3aHsATHS 110 (popMaM 00yUeHHsI
Dopmu 3aouHast
PMHP Ounas popma
No HaumeHnoBaHue TeMbl yembie | Cem OBVIEHIS dopma
/1 C YKa3aHHEM OCHOBHBIX BOTIPOCOB KOMIIETE | €CTp yqac ’ obydeHwus,
1300041051 ' 4ac.
O3zHakoMJieHHE v TEXHUKOU
0€30macHOCTH PaldOThl B XUMUYECKOM
naboparopun. XuUMHUYeCKasi MOCyAa U
obopynoBanue j1abopaTopuu IS K-16:
MPOBEJICHUS AHAJTM30B BOJABI U BOJHBIX ’
OK-7,
1 | pacTBOpOB. O3zHakomieHHE | OMK-1 5 2
COCTaBaMu u peLentypoit
MPUTOTOBJICHUS] XPOMOBBIX ~CMeCei
IUIE  MBIThSI XUMHYECKOH TOCYbI.
[IpoSooTOop BOA ISt AHATUTHYECKOTO
KOHTPOJISL.
Bospericteue Boapl Ha Matepuansl | 1IK-16;
o | KOPPO3Ms METAJIOB B BOJHBIX Cpefax OK-7, 5
Y 3al1uTa OT Hee. OIIK-1
Hzyuenue cocraBa u  csolicts | [IK-16;
3 | TBepaeroLIEero nementa, | OK-7; 2
OMNPEAEISIOIMNX crorikocth | OIIK-1




CTPOUTENBHBIX U3JeNUH u
COOPY’KE€HHMII Ha €ro OCHOBE, K
BO3JIEHCTBUIO BHEINHEH  Cpefbl
I'maBHBIE BUABI U IPUUHUHBI KOPPO3UU
HCKYCCTBEHHOTO KaMHs MUHEpajoB
CTPOUTENBHBIX MaTepUaoB.
Koppo3zus LIEMEHTHOIO KaMHs,
OeToHa M Kene300eToHa B BOJHBIX
cpenax.

TecTOBBIN KOHTPOJIb 3HAHMIA.

CriocoObl PUTOTOBJICHHS PACTBOPOB.
Bripaxenus KOHLIEHTpaLHii B
TUTPUMETPUIECKOM (oObEMHOM)
aHanuse. Ilpumepsl pacyeToB B
tutpumerpun.  OcBoeHme  0oOLIMX
IIPHEMOB TUTPOBAHUS.

TIK-16;
OK-7,
OIIK-1

KonnonaHoe cocrossHME  BELNECTB.
ITonydyeHue U CBOMCTBA KOJUTOUIHBIX
pacTBOPOB. Koarynsauus u
ceAUMEHTa A KOJIJIOMOHBIX
pPacTBOpPOB.

KonTponbHas pabora Ne 1.

TIK-16;
OK-7,
OIIK-1

Ouenka kadecTBa MPUPOAHONH U
NUTBEBOH BOIBI N0 (PU3MYECKHM H
OPraHOJIENTHYECKUM  IOKA3aTeJsIM.
Onpenenenue TeMmnepaTypbl BOJBL
OmnpeneneHue LBETHOCTH BOIbI C
MOMOINBI0 INKaJbl CTAHAAPTOB H
(boTOMETpUYECKUM METO/IOM.
Onpenenenue MYTHOCTH BOJIbI
(boTOMETpUYECKUM METOZIOM,
NPO3PaYHOCTH MO MWPUPTY. AHAIN3
3anaxa sBoas! npu 20 °C u 60 °C.
XUMHUYECKHE TIOKa3aTeNd KadecTBa
MATBEBON  BOJIBIL. Onpenenenne
CoZlep KaHUsl XJIOPUAOB c
npuOIMKEHHO T KOJINYE€CTBEHHOU
OLIEHKOH.

TIK-16:
OK-7,
OIIK-1

IIpsmoe MOTEHLIMOMETPUYECKOE
omnpeneneHue KOHLEHTpaLuu
BOAOPOAHBIX MOHOB U BCIUYHUHBI pH
HUCCICAYEMBIX BOAHBIX PAaCTBOPOB.
Onpenenenne pH u OBII (pemoxc)
NPUPOAHBIX U BOA, MPE€AHA3HAYCHHBIX
JJIA IIUThA.

TIK-16:
OK-7,
OIIK-1

KomMnnexkcoHoMeTpuueckoe
ompenenenue  oOmell  JKeCTKOCTH
MUTBEBOM BOJIBL. PaznenpHOE
OIpeneieHUe COAEPKAHUA KaJlbLiUA U
MarHus.

TIK-16:
OK-7,
OIIK-1

Konnoxsuym Ne 1.

TIK-16;
OK-7,;




OI1K-1

[IpuroToBnenne u CcTaHOAPTH3ALIUA
pacTBOpa XJIOPOBOJAOPOAHON KHUCIOTHI
o CTaHIAPTHOMY pacTBopy

[IK-16;
10 terpabopara Hatpus (Mcnonb3yercs B OK-7-
pabote Ne 11). OHK-’l
KoHTposb NOAroTOBKH AOKJIAA0B U
pedepaTuBHBIX padot
00yHaIOIUMUCS.
Onpenenenne runpokapbonarnoii | T1K-16;
11 | mesoyHOCTH BOABI. OK-7,
OI1K-1
MeTtonbl YMSITUEHUS BOJIbI.
Ycrpanenue BPEMEHHOU u| IIK-16;
12 | mocrostHHOM BumoB kectkoctu. | OK-7,
VYmsiraenne Bombl noHOOOMeHHBbIM | OITK-1
crocoOoM.
AHanu3 npupoaHON U NUTHEBON BOJBI
Ha OTHENIbHbIE KaTHOHbI U AHHUOHBI C
npUOIMKEHHO T KOJINUECTBEHHOU K-16:
13 oueHkon. OmpeneneHue COAEPIKaHU OK-7;’
CyXoro ocTaTka BOABL | yrrpe ]
rpaBUMETPUUECKUM pacueTHbIM
METOJIOM.
KonTpoabHas Ne 2.
Onpenenenne conepxkanust xjopun- | [IK-16;
14 | monos B BomompoBomuoii Boae | OK-7;
TUTPUMETPUUECKUM METOIOM. OI1K-1
doToMeTpUUeCcKoe onpenenenue | 1IK-16;
15 | conepxxanust menu (II) B BozE. OK-7,
OIIK-1
DOTOKOJIOPUMETPUUECKOE K-16:
16 | OTPenesneHue xenesa (IIT) B BomHOM OK-7"
pacTBOpe B BHUAE THOLMOHATHOTO OHK-’l
KOMILJIEKCA.
Usyuenue ycmpoiicmea mukpockona n
TEXHUKH MHUKPOCKOTIMPOBAHUS.
[Mpuobperenne ymenuii u HaBbikoB | [IK-16;
17 | pabOTBI ¢ MUKPOCKOTIOM. OK-7,
Osnakomnienne ¢ mopgonoeueii | OIIK-1
MHUKpPOOPraHW3MOB M METOJaMU HX
W3yY€HUs NTOJ MUKPOCKOIIOM.
O3HakomiieHHE €  MPUHLIUIAMHU
MIPUTOTOBJIEHUS] MMUTATENbHBIX Cpea U
MeTOolaMU BBIpAIUBAHUS
18 | MukpoopraHusMoB B JaOOPATOPHBIX
YCIIOBHUAX ISt UCCIIEeIOBaHUS
Qusuonoeuyeckux CBONUCTB.
Komnoksuym Ne 2.
O3HakoMJIeHHE c meromamu | [IK-16;
19 | nccnenosanmst Mukpogaopsr Bomel | OK-7;

OI1K-1




(BOIOTIPOBOAHOH, AUCTHILTUPOBAHHOM
U 13 OTKPBITOrO BOJOEMA).

HUTOroBelii  TECTOBBI  KOHTPOJIb
3HAHUM.

Hroro 38 6

6 Ilepeuennb Y4eOHO0-MEeTOANYeCKOoro ob0ecrnieueHUst IS
CAMOCTOSITEJIbHOH PadoThbl 00yYAKOIIUXCA MO0 JUCIHUILIMHE «XUMUS |
MHUKPOOHOJIOTHUS BOABD)

6.1 Metoanueckue yka3aHus (COOCTBEHHbIE pa3pabOTKH)

1. ITecrynoBa C. A. PacTBOpsI 1 Apyrue aucrepcHbie cucreMsl: yued. mocodue / C. A.
Ilecrynosa, E. C. Kocrenko, E. A. Kaitroponosa. — Kpacunonap : 2013. — 479 c.
http://edu.kubsau.ru/file.php/105/04 Rastvory_i_drugie dispersnye sistemy Pestunova Kosten
ko Kaigorodova.pdf

2. ITecrynosa C. A. KommnekcHble coenuHerns. KommiekcooOpa3oBaHre B BOJHBIX PaCTBOpPaxX:
yue0. mocodue /C. A. ITectynona, E. C. Kocrenko, E. A. Kaiiroponosa. — KpacHonap :
KyoI'AY, 2013. — 161 c.

http://edu.kubsau.ru/file. php/105/01_Kompleksnye soedinenija_Pestunova Kostenko Kaigorod
ova.pdf

3. Teoperndecknue OCHOBBI (PU3MKO-XUMHUYECKUX METOJIOB aHaim3a : yued. mocodbue / E.A.
Kaitroponosa [u np.]. - Kpacnomap : KyoI'AY, 2017. — 188 c.

4. Kaiiropomosa E. A. Heopranuyeckas u ananutuueckas xumus/ E. A. Katiroponosa, 1. U.
Cunoposa. — Kpacaonap: KyoI'AVY, 2017. — 88 c.

6.2 JIureparypa Al CAaMOCTOSITEIbHON pabOThI

1. Kocstrok H. E. CnipaBounuk no obmieit u neopranndeckoit xumun / H. E. KocsiHok
E. C. Kocrenko, E. A. Kaiiroponosa. — KpacHonap : KyoI'AY. - 19,6 .., 2013 [DneKTpOHHBIH
pecypc]
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik po_obshchei i neorganicheskoi

_khimii Kosjanok Kostenko Kaigorodova.pdf

2. Haymosa I'. M. TexHuka BEeACHUSI XUMHUYECKOTO SKCIIEPUMEHTA B JTAOOPATOPUN XUMHH
/T. M. Haymosa, E. K. f6nonckas, E.A. Kaitroponosa. — KpacHomap : Ky6I'AY, 2013. — 80 c.

3. AxnekcanapoBa D. A. AHaJIUTHYECKass XUMHsS . y4e0. W MPAKTUKYM ISl TPUKIL.
Oakanaspuata. B 2 ku. KH. 1 : Xumuueckue Meronel aHanusa / Anekcanaposa 2. A., Ialinykosa
H.T. ; Ky6. roc. arpap. yH-T . - 2-e u3a., ucnp. u gom. - M. : FOpaiit, 2014. - 551 c.

7 @oHA OLEHOYHBIX CPEeACTB AJs TMpPOBEAeHUsI MPOMEKYTOYHOM
aTrecTauuu

7.1 IlepeyeHb KOMIETEHLHI € YKa3aHUEM J3TanoB MX (pOPMHUPOBAHMS B Mpolecce
0CBOEHHS 00pPa30BATEJIbHON NPOrpaMMBbl

Howmep cemectpa Otans! popMupOBaHHsI KOMIIETEHIINI MO AUCLUIUINHAM,




IpaxkTHKam B npoiecce ocsoeHus: OI1

OK-74 ¢1oco6HOCTh K CAMOOPraHH3ALMH H CAMOOGPA30BAHHIO;

JuciuninHb

HayepTaTesbHaa reomeTpums

1 Xnmna

1,234 MaTtemaTuKa

2 dunocodusn

2,3 dusmka

5 OcHOBbI MaTeMaTUYeCKOro MoAeMpoOBaHUA

5 MeHeaKMeHT

7 MpounssoAcTBEHHAA NPaKTUKa

7 MpaKTMKa No Noy4eH o NpodeccUoHanbHbIX YMEHUI U
onbiTa npodeccMoHanbHON AeATeNbHOCTM ( B TOM YMche
TEeXHO/0rMyecKas)

7

Hay4yHo-uccneposatenbckas pabota

MK-16{¢noco6HoCTh HCMOIB30BATH OCHOBHBIE 32KOHBI €CTECTBEHHbIX JUCIUILIHH, METObI

MATEMATHYECCKOI0 aHAJIM3a H

MOACJTHPOBAHUA, TEOPETHIECCKOI0O H IKCINIEPUMECHTAJIBHOTO

HCCIECA0BAHUSA IIPHU PEICHHUHN l'lpO(l)eCCI/IOHa.]'lebIX 3aga4d

JuciuninHb

Hat-lepTaTen bHaA reomeTpua

1 Xnmnsa
1,234 MaTtemaTuKa
2,3 dusmka
2 NH>KeHepHasa rpadurka
2 Tonorpaguyeckoe YepyeHue
5

OcHoBbI MaTeMaTU4YECKOro mMmoaennmpoBaHMA

OIIK-14 cniocoGHocTs npexycm

OTPE€Tb ME€PLI M0 COXPAHEHHUIO H 3AIIUTE IKOCHUCTEMBI B X01€

cBoell 001ecTBEHHOH U MPO(heCcCHOHATBHOI 1esITeJIbHOCTH

1

anporeonorm{ U OCHOBBI I'€OJIO'NH

DKoJIorHs

HnxenepHas reonesus

ITouBoBeneHue

OcHOBBI THAPOTCXHUYCCKUX MeJ'II/IOpaLII/Iﬁ

JlagmmagToBeneHue

N W W W NN

HpI/IpOI[HO-TeXHOFeHHbIe KOMIIJIEKCBI 1 OCHOBBI
npuponoodycTpoicTBa

HmxenepHoe 060pynoOBaHIE CETbCKOXO3SCTBEHHBIX
JaHamagpTOB

2,4,6

2 72

YuebHast MpakTUKa

7,8

HpOI/ISBOI[CTBeHHaﬂ MpaKTUKa




[IpakTuka 1o moyny4eHuto npodecCHOHANBHBIX YMEHUN U
onbITa MPOPECCHOHATBHON AeITeTLHOCTU( B TO M YUCTIE U
TEXHOJIOTUYECKasl)

7.2 OnucaHue moka3arejeid 1 KPUTePHEB OLIEHUBAHHS KOMIIETEHIHI HA PA3JITHYHBIX
Tanax ux (OpMHpPOBAHUSA, ONIUCAHUE HIKAJIbI OLICHUBAHMS

Ilnanupyembie VYpoBeHb 0CBOEHUS Oueno
Pe3ybTaThI YHOE
OCBOCHMS HEY/IOBJIETBOPH | yIOBJIETBOPUTEI XOpOIIO ormmmo | cperct
KOMITETEHIHH TCJIBHO bHO BO
OK-7 ciocOOHOCTH K CAMOOPTaHH3ALMH H CAMO00PA30BAHHIO
3HaTb nytu | @parmentapH | Mmerp Coopmupo | Chopmupos | Konrpo
MIOBBIIIEHUS BIC HETIOJIHbIE BaHHbBIE, HO | aHHBIC JbHBIE
CaMOpPa3BUTHS, NPEACTABICHU | MPENCTABJIEHUS | COAEPIKAINU | CHCTEMAaTud | padoThl
3aKOHOMEpPHOCTH | O TyTAX | O nyTsxX | € €CKHe (koo
XUMHYECKHIX U | TIOBBILICHUS MIOBBIIIEHUS OTHENbHBbIE | MPENCTaBlie | KBUYM
¢busnko- CaMOpPAa3BUTHS, | CAMOPA3BUTHS, | MPOOEIBI HUSI O IYTSIX | Bl)
XUMHYECKHIX 3aKOHOMEPHOC | 3aKOHOMEPHOCT | mpexacTtamie | moswimeHus | Keiic-
MPOLIECCOB. TAX X XUMHUYECKUX | HUS O MyTSIX | CAMOPA3BHUT | 3aJaHU
XUMHYECKUX U | U (U3MKO- | MOBBIIIEHUS | W, St
¢busnko- XUMHYECKHIX camopassut | 3akoHomep | Tectup
XUMHYECKHIX MPOLIECCOB. us, HOCTSIX OBaHNE
MIPOLIECCOB. 3akoHOMep | xumuuecku | Pedepa
HOCTSAIX X 1 QU3NKO- | T
XUMUYECKH | XUMHYECKH
X 1 QU3UKO- | X
XUMUYECKH | TIPOLIECCOB.
X
IPOIIECCOB.
Ymernb @®parmentapH | Hecucrematnue | B nenom | Chopmupos | Kontpo
KPUTHYECKH oe CKOe yCIIEIIHOE, | aHHOE JbHBIE
OLICHUBATh  CBOM | HCIIOJIb30BAHU | UCIOJB30BAHUE | HO UCTIOJB30Ba | paboThI
IOCTOMHCTBA ule YMEHUH | yMEHUN cofeprKalie | Hue yMeHuid | (KoJuto
HEIOCTATKH, IUTAHUPOBATh U | IJIAHUPOBATh U | € KPUTHYECKH | KBUYM
HaMeyaTb NyTH H | IPOBOIUTH MPOBOJUTH OTHENbHBIC | OLIEHUBATH, | BI)
BBIOMpATH HabmoneHus: u | HabmogeHus: u | mpodeJb nmanuposar | Keiic-
CPEACTBa Pa3BUTHS | SKCIIEPUMEHTHI | SKCIIEPUMEHTBI, | MCIOJB30BA | b 3aIaHu
JOCTOMHCTB ul, CTaBHUTb | CTABUTh Tb YMEHUH | IPOBOAMTEL |
yCTpPaHEHUs KOHKPETHBIC KOHKPETHBIC npoBoauTh | Habmoxenu | Tectup
HEIOCTATKOB, 3a1a4y, 3a1a4y, HaOmoneHn | s U | OBaHHE
MJIAHUPOBATH U | 00OCHOBAaHHO | OOOCHOBaHHO ST u | skcriepume | Pedepa
NIPOBOJUTH BbIOMpATH BbIOMpATH SKCIIEpUME | HTBI, T
HaOrOIeHMST U | 3aJaBaeMble W | 3a7aBaeMbleé W | HTBI, CTaBUTH
SKCIIEPUMEHTHI, UCXOJTHBIC UCXOJTHBIC CTaBUTH KOHKpPETHBI
CTaBHTH napameTphl. napameTphl. KOHKPETHBI | €  3a7adyM,
KOHKPETHBIC e 3amaud, | 000CHOBaH
3a0a4H, 00OCHOBaH | HO
000CHOBaHHO HO BbIOMpATH
BbIOMpATH BBIOMpATh 3a/1aBaeMble




3a/1aBaeMble u 3a/1aBaeMble | U UCXOJHbIE
HCXO/HbIE U UCXOJHbIE | MapameTphl.
napaMeTpbl. napameTpal.
Baapers OTtcytcTBHE ®parmenrapHoe | B uenom | Yenemwnoe | Kontpo
MeTOolaMU BJIa/IEHUS BJIaICHUE yCHelHoe, | U JIbHBIE
TEOPETUYECKOTO U | METOaMU MeTOoJlaMHU HO cucreMaTnd | paboThI
SKCIIEPUMEHTANIbH | TEOPETUYECKOr | TEOPETUUECKOrO | HeCUcTeMaT | eckoe (koo
OT0 UCCIIEIOBaHUs. | O u|u nJeckoe BJIaICHUE KBUYM
SKCIIEPUMEHTA | DKCIIEPUMEHTANl | BaJieHue METOaMH | bl)
JILHOTO BHOTO Meropamu | Teoperuuec | Kelic-
UCCJIEZIOBAHMS. | UCCIEAOBAHUs. | TeopeThdec | KOro U | 3a7aHu
KOTO U | oKcriepuMe |
skcnepuMe | HranbHOro | Tectup
HTaJIbHOTO | MCCIIEIOBaH | OBaHUE
UCCJIEZIOBAH | WSl Pedepa
usl. T

K-16 - cioco0HOCTb HCMOJIB30BATH OCHOBHbIE 3AK0HbI €CTeCTBEHHOHAYYHbIX THCIHILIHH,

MeTOAbl MATEMATHYECKOr0 AHAJHM3a MW  MOJCJIHPOBAHHS, TEOPETHYECKOI0 H
JKCMEPHMEHTAJbHOI0 HCCJIEA0BAHMS NPH PelIeHHH NPo(heCcCHOHAJIBLHBIX 34124
3HaTh: - | ®parmenTaps | Henonnele Coopmupo | Chopmupos | Konrpo
OCHOBHBIE bIE NIPEICTaBJICHNs] | BaHHbIE, HO | aHHBIE JIbHBIE
XUMUYECKUe npeacTaBieHd | 00  OCHOBHBIX | COAEpIKAINU | cHCTEMAaThud | paboThI
MOHATHUS, 3aKOHBI, | 1 00 OCHOBHBIX | MOHSTHSX, e €CKHe (xoso
(dyHIaMeHTaNbHbIE | TOHATHSIX, 3aKOHax U | OTAENbHbIE | MpencTaBie | KBUYM
pasfenbl  XUMHHU; | 3aKOHAxX u | GpyHIaAMeHTaJ bH | MpoOesb HUs 00 | BI)
CBOMCTBA (byHIaMeHTanb | bIX npencrasie | ocHOoBHBIX | Kelic-
XUMHUYECKUX HBIX paszaenax HUS 00 | XUMHYECKH | 3a7aHu
3JIEMEHTOB M HX | pasgenax XUMUH, OCHOBHBIX | X MOHSTHSAX, | 5
COEAVHEHUN. XUMUU, CBONCTBAX XUMUYECKH | 3akoHax u | Tectup
CBOMCTBax XUMHUYECKUX X MOHATHSAX, | PYHAAMEHT | OBaHHUE
XUMHUYECKUX 3JIEMEHTOB U UX | 3a- aJbHBIX Pedepa
3JIEMEHTOB U | COCIUHEHMIL KOHax U | pasgenax T
ux byHAaMEHT | XHMHUY,
COEVHEHUN. AJIbHBIX CBONCTBAX
pasnenax XUMHUYECKH
XUMUH, X
CBONCTBax | 3JIEMEHTOB
XUMHUUYECKU | U ux
X COEIVHEHU
3JIEMEHTOB | M.
u ux
COEAVHEHHU
8
Ymerhb:- ®parmentapH | Hecucremarnue | B uesnom | Chopmupos | Konrpo
HCIIOJIb30BAaTh oe YMEHHUE | CKO€  YMEHHE | YCIEIIHOE | aHHOe JIbHBIE
CBOMCTBA UCIOJIb30BaTh | MCMOJIB30BATh YMEHHE, HO | yMEHUue padoThI
XUMHUYECKUX CBOICTBa CBOMCTBA cozeprKalle | UCIOoJb30Ba | (KOJUIO
BELIECTB B | XUMHUYECKHUX XUMHUYECKUX e Tb CBOICTBA | KBUYM
7a0OpaTOpPHOH U | BELIECTB B | BEILECTB B | OTAENBbHBIE | XUMHUYECKU | Bl)
MPOU3BOJCTBEHHO | JIAOOpATOPHOU | TaOOpaTOPHOI M | HETOYHOCTH | X BemlecTs B | Keiic-
I IpaxTHKe. u NPOM3BOJCTBEH | B yMeHUH | JabopaTopH | 3aaHu
IIPOU3BOACTBE | HOW NPAKTHKE. UCIIONb30BaA | O u| s




HHOU Tb CBONMCTBa | npou3BoAcT | Tectup
MIPaKTHKE. XUMUYECKH | BEHHOU OBaHUE
X MPAKTHKE. Pedepa
BELIECTB B T
JTadopaTopH
oM 51
MIPOU3BOACT
BEHHOU
IIPaKTHKE.
Baapers OTtcyrcTBUE ®parmenrapsHoe | B uenom | Yenemnoe | Kontpo
HAaBBIKAMU PaOOThI | HABBIKOB BJIAZICHUE yCHEeUHoe, | U JIbHBIE
¢ yuyeOHOW U | paboThI C | HaBBIKAMH HO cucremMatud | paboThbI
HAY4YHOH yueOHOH u | paboTsl c | HecucTemMar | eckoe (koo
JIUTEPaTypoil, Hay4HOH yaeOHOM U | HYECKOoe BJIAICHUE KBUYM
BEJICHUs JUTEPATYpoOH, | HAYYHOH BJIaJIeHHE HAaBBIKAMHU | Bl)
XUMHYECKOTO BEICHUS JIUTEPATYPOH, HaBblkaMu | pabotel ¢ | Keiic-
SKCIIEPUMEHTA, XUMHUYECKOTO | BeleHUs pabotel ¢ | yueOHOH W | 3amaHu
METOUKON DKCIIEPUMEHTA, | XUMUYECKOIO yueOHON M | Hay4HOM s1
XUMHUYECKUX METOIUKOMN SKCHEPUMEHTa, | Hay4HOU auteparypo | Tectup
pacyeTos. XUMHUYECKHUX METOIUKON JUTEPATYPO | H, OBaHUE
pacyeTos. XUMHUYECKHUX i, BenmeHus | meronukoil | Pedepa
pacdeTos. XUMHUYECKO | XUMHYECKH | T
ro X PacyeToB.
SKCHEpUMe
HTa
METOAUKON
XUMHUYECKU
X PacyeToB.

7.3 TunoBble KOHTPOJIbHBIE 32JaAHUS WJIM HHbIE MATEPHAJIbI, HE00X0IUMbIEe
JJISl OIeHKH 3HAHUIA, YMEeHHI1, HABBIKOB U OTIBITA JAeATeJIbHOCTH,

XapaKTepu3yHINUX dTanbl (opMUPOBAHNS KOMIIETEHIIUIT B MIpoLiecce
O0CBOEHHS 00pa30BaTEJIbHOI MPOrpamMMbl

OK-7— ¢cnocoOHOCTBIO K CaMOOPTaHU3aIid U CaMO0OPa30BaHHUIO;
OIIK-1 — cnoco0HOCTh MPEAYCMOTPETh MEPHI MO COXPAHEHUIO U 3aIIUTE
HKOCUCTEMBI B XOJI€ CBOCH OOIMECTBEHHON 1 TPO(EeCCHOHATIEHOMN NI TETbHOCTH

[IK-16—

CITOCOOHOCTBIO
€CTECTBCHHOHAYYHBIX JIACIMILIHH,

MECTOObIL

HUCIIOJIBb30BaTh

OCHOBHBIC
MATCMATHYCCKOI'0 aHaJIu3a H

3aKOHBI

MOJIETTUPOBAHUS, TEOPETUUECKOTO M SKCIECPUMEHTAIBHOTO WCCIICAOBAHUS TIPU
pemeHnn MpoheCCHOHATBHBIX 3a/ad.

Jlna mekyuwiezo Konmpons

Keiic-3apanust
N3yuyeHne 0c00EHHOCTEl COCTaBa U CBOMCTB TBEPACOIIEro

HEMEHTA, ONpeJeJIIIHX CTOMKOCTh CTPOUTEIbHBIX U3 eI

U COOPYKEHH I HA ero OCHOBE, K BO3/ICHCTBUI) BHELIHEH Cpeabl




Ieanb: wu3ydeHUe OCOOCHHOCTEM COCTaBa M CBOWCTB  TBEPACHOIIETO
MUHEPAIBHOTO BSIKYIIETO BemecTBa — mopTianaiementa (I111), ompenenmstommmx
CTOMKOCTb CTPOUTEIIBHBIX U3JICIIUNA U COOPYIKEHUN HA €T0 OCHOBE, K BO3JAEHUCTBUIO
BHEIITHEHN CPEJIbI.

O3HaKoOMJICHHE ¢ COBPEMEHHBIMH MPEACTABIICHUSAMH O TPOIieccax TBEPACHUS
HEOPraHUYECKUX BSKYIIIUX BEIIECTB, BHISIBIICHUE OTHOCUTEIIHLHOMN POJIM MUHEPAJIOB
kmuakepa [II] — ammra, Genura, 1menura w amomodepputa B (popmMupoBaHUHT
MHHEPAJIbHO-(Pa30BOTO cOCTaBa IIEMEHTHOI'O KaMHS, BBISIBICHHE KOMIIOHCHTA
IIEMEHTHOTO KaMHS, OMPEACIISAIONIET0 CTOMKOCTh K KOPPO3HMOHHOMY BO3JIEHCTBHIO
(haKTOPOB BHEITHEH CPEIBI.

3aganue 1. Onpenenenue peakuuu cpeabl IEMEHTHOTO TECTa

PeakTHBBI 1 MaTepHAaJIbI: MOPTIAHALIEMEHT HOPMAJBLHOTO THIIA
(I1L]) mopomkooOpa3HbliA, BOJA AUCTHLIMPOBAHHAS, WHAUKATOP (eHondTanenH:
CIIUPTOBOM pacTBOp ¢ MaccoBoi nosieit 0,1 %.

Iocyna: dhapdopoBsie HalIKy, MIATENIH, CTCKISHHBIC TTAJI0UKH.

BoinosiHenne 3aganus. B @apdopoByIO UamKy IOMECTUTE OKOJIO
4 cMm® IIII m nOpuJeNTe, IPU IepeMellMBaHHUM CTEKJISHHOHU
IaJIOUKOM, K HeMYy IO KanJsaM BOZY LO IOJYUEHUS T'yCTOro
KJjeukoro TecTa. Ilocyge BTOro OTHeJIUTEe HeO60JbIIOE
KOJIMUECTBO TeCTa B APYI'YIO ®ap®OopOBYIO UAIIKY U AO6ABBTE
K HeMy 2—3 Kaunu peHondTanmenHa.

3anuck pesyabTaToB. OTMETHTE OKpACKy MHAMKaTOpa. Ha 4yTo yka3biBaeT ee
n3mMeHenrne? KakoBa ponb pH B mpolieccax, MPOUCXOJAIINX TIPH 3aMEOpeHuUl
MMHEPAIOB, COCTABJIAIONIMX OCHOBY KinHKepa [ 1L, Bomoi?

3anuIIATEe COOTBETCTBYIOIIME ypaBHEHHS peakimi. OObACHUTE, MOYEMY B
OOBIUHBIX  YCIOBHUSX TBEPJACHHUSA TMOPTIAHALNEMEHTHOTO O€TOHA THAPOJIH3
OCTaHABJIMBACTCA HA MNEPBOM CTyneHW. JlaiiTte Ha3BaHWE NPOAYKTAM PpPEaKIUil.
YkaxuTte, Kakoi TJIaBHBIM KOMIIOHEHT MOPTIAHAIIEMEHTHOTO KaMHSA NPUAACT eMy
MJIOTHOCTD, KOPPO3WOHHYIO CTOMKOCTD U IPYTHE IIEHHBIEC TEXHUUECKUE CBOMCTRA.

3aganue 2. OmnpeaeieHne HOHHOTO COCTaBa BOJAHOH BBITSKKH
TBEPAEHIIEro nNopTJaHAleMeHTa

PeaxkTuBbl M1 MaTepuaJbi: nopoiikooOpa3ubii [ 11, Boga aucTunmvpoBaHHas;
uHauKaTop deHondTanienH cnupToBOi pacTBop ¢ Maccosoit moneit 0,1 %; 0,1 u
pactBop KapOonara HaTpusa Na,(COs;.

ITocyna w apyrue NpHHAAIEKHOCTH: TPOOUPKH, BOPOHKH, CTEKIISHHBIC
najgouku, pumsTpoBasibHAs Oymara.

BoinoJinenue 3aganua. B 1po6upKy Haceiobre IIIL (Ha 0,5 cM oT
ee nHa), npuiaerTe 10—15 cM® BOZEI, HepeMemaiTe CTEKIAHHON
ITaJIOUKOM TIMOJIYUEHHYIO cycnensuro. Ilocnme 3—-4 MuH

OTCTAMBaHUA He pACTBOPUBIYIOCHA UYaCTb OTOUIBTPYHTE,



dugbTpaT pa3fgejiuTe Ha »ABe nopnuu. K OAHOUM H3 HUX
IPUJIENTE PAaCTBOD KapboHaTa HATPUS, K ZPYIoHM — mobaBbTE

OZLHY KaIJIo pacTBopa dheHoIdTasIeHnHa.

3anuch pe3yabTATOB. 3alWIIUTE COOTBETCTBYIOIIEE YPaBHEHUE PEaKIMH
B3aUMOJCHCTBUA C BOJOW MHHEpalia ajiuTa, YYWUTHIBAsA, YTO OH MpeodafacT B
coctaBe kiuHKepa [11] u onpenenser nmepexoa U3 OHOW CTaIUX THAPATAIMOHHOTO
TBEPACHUS B IPYTYIO.

OObscauTe HAOMIOMAEMBbIC SBJICHHS. (MMOMYTHEHHWE >KHUIKOCTH B OJHOMN
MPOOUPKE W OKpAITUBAHWUE — B JIPYToW). YKAXHUTE, KAKHEe MOHBI TIPUCYTCTBYIOT B
BoaHoW BHITsOKKE TBepaetomiero [I1[. CocraBpTe ypaBHEHHS COOTBETCTBYIOIIUX
peaKkuni.

3ananue 3. BiusiHue kKapOOHHM3aLMU HA HHTEHCHUBHOCTH MpoLecca
THAPATAIMUOHHOTO TBEPACHUS MOPTJIAHAIEMEHTA

PeaktuBbi: cycmen3ma IIII (0,1 r memenTa, 8-10 cM?
OUCTHUJIJINPOBAHHOM BOXEBI), MHIWUKATOD GeHoadTaleun
COHUPTOBOM PacCTBOP C MaccoBoH moiuei 0,1 %: OKCHUJL, yraepoza
(IV).

IIpubGopsl 1 MaTepuaJibli: annapar Kunmna, npoOupku.

Boinonnenne 3aganus. B npo6upky ¢ cycnensueit [11] 1o6aBbTe 0AHY Kammo
pacTBopa ¢eHondTaIeNHa W MOTPY3UTE B HEE CTEKISHHYIO TPYOKy OT ammapara
Kunma, B koTopom BeipabaTsiBaeTcs yriekucnsiii ra3 (CO;).

3anuce pe3yabTaTtoB. IlepBoHayanbHO HAOMIOMAMTE OCHAOIEHHE OKPACKH
xuakor ¢aszpl. CocTaBbTe ypaBHEHHWE PEAKIUH, CBUIACTENBCTBYIONMEE 00
YMEHBIIEHUH ET0UYHOCTH cycrnien3un [1L].

3arem xuakas ¢aza MOJTHOCTHIO 00CCIIBEUMBACTCS, HAUMHACTCS PACTBOPCHHE
kapOoHara kaybiusa. CocTaBbTE COOTBETCTBYIOIIEE YPABHCHHUE PEAKIIUH.

IIpoxoskuTe BHIMOJHEHHE 3aJaHUs. Y CTAaHOBUTE MPOOWPKY B IITATHB U
3adukcHupyiTe, depe3 Kakod MPOMEKYTOK BPEMEHH BOCCTAHOBUTCS MAaIMHOBAS
OKpacKa »HIKOCTH.

3anucek pe3yabraToB. CaenaiTe BEIBOI O XapaKTepe BIMSHUSA KapOOHU3AINH
Ha WHTCHCHUBHOCTHh THapaTarmoHHoro TBepaeHus [IL[, moscams nHabmromaembie
SBJICHUA.

3ananue 4. Onpenenenue «ppoHTa» KapOOHU3AIMU 0eTOHA

PeakTHBBI W MaTepuajbl: HAPY)XHBIE KYCKH jXelle300eToHa (OBIBIIETO B
yHOTPEOICHUN JTUTEIFHOE BPEeMsi B OCTOHHBIX MACCHBaX CPaBHUTEIHHO MAaJIOi
IJIOTHOCTH Ha BO3AyXe), HMHAWKATOP (eHonmdrasenH cnupToBOM PacTBOpP C
MaccoBoi jgoseit 0,1 %.

NHCTpYMEHTBI: MOJIOTOK U 3yOUIO.

Ha Geton moryT paspymaroie ACHCTBOBaTh HE TOJBKO BOJA W PACTBOPHI
cosieid. Jaxxe 0OBIYHBIN BO3AYX BHI3BIBACT MTPOIIECCHI, OTPAKAIOIITUECST HA CTOMKOCTH
Kee300eToHa. 3/IeCh PacCMOTPHUTE JICHCTBHE BO3JyXa TOJbKO Ha OETOH. A30T,



KHUCITIOPOJ, ¥ MHEPTHBIC Ta3bl MPAKTHYCCKH HE JACHCTBYIOT HA IIEMEHTHBIN KaMCHb.
VYrimekucnora ACHCTBYET, TPEXKIE BCETO, HAa TOBEPXHOCTHHIA CJIOW O€TOHA W
nocteneHHo HenTpanusyeT Ca(OH), Bo Bce Gomnee rimybokmx crmosx. [lpm srom
MMPOUCXOIUT HEKOTOPOE YINIOTHEHHE OeToHa. [ nmyOmHy mepepoxkacHus OeToHaA B
pe3yNbTaTe ACHCTBHUS YIJICKHCIOTHI BO3JyXa MOXKHO OOHAPYXHTHh TIPH TTOMOIIH
WHIUKATOPOB.

Jlis onipeaeieHust METOYHOCTH CPEbl MPUMEHSIOT (DeHON(PTAICHH, UMEIOTITHI
TOUKY TIepexojia Mpy BOAOPOAHOM mokazarene pH okomno 8. B pactsope Ca(OH),
(dbenondramenn ObIBaeT OKpaIlIeH B MAJIMHOBBIN IIBET, 4 B HEHTPAIBHOM M KUCIOM
cpene ¢ pH meHbliie 7 OH OECIBETEH.

Bouinosinenue 3aaanus. [lonb3ysach MHCTPYMEHTAMH, OTACIHMTE OT OETOHA
HeOompIol ckoji. Hamecute Ha cBeXwid CKOJT OETOHA HECKOJBKO Kamenb
(dbenondTamenHa, CMOYHB €ro TakKHM 00pa3oM.

3anucek pe3yabTaToB. OTMETHTE YUACTKH IEMEHTHOTO KaMHSI, COJEPIKAIINE
C80000H 1T TUAPOKCHU]T KaBIMSA W YYaCTKH, HA KOTOPHIX MPOIUIA KapOOHU3AIHS.
VYTIeKucIbIi Ta3, CoMepPIKAMUNACA B BO3IYXE
B HUYTOXKHOM KOJIMUECTBE, 3aMETHO BJIMACT Ha OeToH. [laliTe 3TOMYy OOBACHEHHE.
Hammmure ypaBHEHWE peaKivyl B3aWMOJCHCTBHS YTJCKUCIOTHI CO IIEIIOUHBIMH
COCIMHEHHUSIMH LIEMEHTHOTO KaMHs1, 1 mipexkae Bcero ¢ Ca(OH),.

CymecTtByeT M CBOEOOpasHbIii  «PPOHT», T. €. AOCTATOUYHO YETKO
o003HaUEHHAs Pa3HWIA MEXAY HaAPYXKHBIM HEHTPAJU30BAaHHBIM CJIOEM W
BHYTPEHHHUM IIEJIOYHBIM TEJIOM B HCCJE€AOBaHHOM oOpasie OeroHa? Wnm
KapOOHU3alMs 3aXBaTHIa BECh 3allIUTHBIN cioit OeToHa? UTO MOMXKET MpOU30MTH B
3TOM Cjlydae ¢ apMaTypoi BO BiIaKHOM Bo3ayxe? [louemy B KauecTBE apMaTyphl B
OETOHE HE MCIOBb3YETCS aTIOMUHMI ?

Keiic-3aganus
I'naBHble BHABI W TNPHYHHBI KOPPO3HHM HMCKYCCTBEHHOI0 KaMHS
MHHEPAJIOB CTPOHUTEJIbHBIX MAaTEPHAJIOB

HCJ’IL: O3HAKOMJICHHUC CTYACHTOB C OCHOBHBIMHM BHIAMH W IIPpUYKMHaAMH
KOPpO3MH HCKYCCTBCHHOI'O KaMHA CTPOUTCIIBHBIX MATCpualOoB Ha OCHOBC
MHUHCPAJIBHBIX BAKYIIKUX BCIINCCTB.

Cpenn BHemHHX (DaKTOPOB, BBI3BIBAIOIIMX KOPPO3HI0 MATEPHAIOB H
COOPYKCHHM HAa OCHOBE MHWHEPAIBHBIX BSKYIIMX BEIIECTB, BBIICISAIOT NCHCTBUE
HAIIOPHOM MOPECHOW BOJABI, UIUTEJIBHOEC BO3JACUCTBUEC MWHEPAJIU30BAHHOM,
HAIIPUMEP MOPCKOW BOJBI, BJIWUSHUE CTOYHBIX BOJ W KHCJIOT, TEXHOTCHHBIX
MPUMECEN BO31yXa KUCIOTHOIO Xapakrepa u ap.

3ananue 1. MoaeauposaHue cyab(aTHOIl KOppo3uu

PeakTHBBI: N3BECTKOBBII PACTBOP B BH/IE KUPIMHUUHUKOB, PACTBOPHI THIICOBO
oAbl CaSO, nH,O u cynsdara amromunnst Aly(SOs)s ¢ kormnerTparmsavu 0.5 M.
ITocyaa: npoOupkwu.



BouinosiHenue 3agaHusi. B peandbHBIX  YCIOBHUSIX MPHU3HAKA KOPPO3UH
MOABJISAIOTCA TIOCJIE JJIMTEIBHOTO TpeObIBaHUA OETOHA B KOPPO3MOHHOM Cpene
(Hemens wim Mecs). [ paccMoTpeHus poiiecca KOPPO3UH MCTOIB3YETCS MCHEE
MPOYHBIA M3BECTKOBBIA PACTBOP, COJAEPKAIIMA TUAPOATIOMUHAT KAIbLHUA, W
KOPPO3HOHHOE JICHCTBUE THIICOBOM BOJBI YCHUIIMBACTCS BBEJACHUEM B HETO CyJibdhaTa
amomunus  Aly(SO,)3. KHUDPOUUMK  H3BEeCTKOBOI'O pacTBOpa
IIOMEeCTHTe B Opo6upKy u npumnente 8-10 cmM® pacTsBopa
CynbdaToB KanmbIOudg U aJIIOMUHUA. 3MeHeHHEe KUPINUUKOB

6yIeT 3aMeTHO yXe uepe3 20—30 MUHYT.

3amuch pesyabTaToB. OObAcHUTE Habmomaemoe. CocTaBbTe ypaBHEHHUE
peaKIuu cyIb(haTHONH KOPPO3HH.

3ananue 2. KapOoHu3auusi u yrjeKucJ0THaAsi KOPpPO3usi U3BECTKOBOIO
pacTBopa

PeakTHBBI M1 MAaTEepHAJIBI: H3BECTKOBBI PacTBOP B (JopME KHPITUUUKOB; BOIA
TUCTHITUPOBaHHAs, okcu yrieponaa (IV).

IHocyna u mpubopsi: annapat Kunna, npoOupku.

BoinosiHenne 3axanusi. V3BeCTKOBBIN pacTBOP, IPUTOTOBJICHHBIN 3apaHee B
(hopMe KUPNAYMKOB, TIOMECTHTE B CyXylo mpoOupky. [locne wero mpomyctute B
npooupky CO, 10 MOMEHTA MOSIBJICHUS KaneaeK BOAbI HA €€ CTECHKAX.

3anuce pesyabraToB. OnpeneauTe THIT MPOTEKAIOMEH peakiu (9K30 WIH
SHAOTEPMHUUCCKUI) M COCTABbTC YPABHEHUE PEAKITUH.

Ilpooonxcume 6bINOJIHCHUE 3a0anus. ITo OKOHUAHUU
Kap60OHU3AMUN LOCTAHbTE KUPIHWUUK U3 NIPOGUPKU, OTLEJIUTE
OT HEero Xycouex pazmMepoM 3—4 MM, ONYCTUTE €ro B LDPYIVIO
IPOBUDKY, 3aJIMB €€ HANOJIOBUHY LUCTUJIJIUPOBAHHOU BOJLOH.
3aTeM, OOYCTUB B BOAY TPY6KY OT pab6oTallmero amnmapaTa
Kunoa no nmonyueHuio CO, u, nponyckaiite ra3 10 pacnana KyCOYKOB Ha
OTJICITHHBIC YACTHIKH.

3anuce pesyabtaToB. CocTaBbTe ypaBHeHHE peaknmu. [loscHuTte, KOTHa
KapOOHM3AITUS UTPACT MOJIOKHUTEIIBHYIO POJIb, & KOTJa — OTPUIATEIBHYIO.

3ananue 3. BansiHie pacTBOPOB MarHe3HAJBHBIX COJIeH HA THAPATAIUIO
MOPTJIAHANEMEHTa W BbISABJEHHE TNPUYUHBI MATHE3HAJbHOH KOPPO3HH
MOPTJIAHANEMEHTHOT0 KaMHSI

PeaxTuBbl u Mmatepuaibl: cycmensug IIIT (0,2 r© memenTa, 16—20

MJI IUCTHUJJHDPOBAHHON BOZBI): HHIUKATOD GeHoJdTasIeuH
COINDPTOBOM pacTBOp C MaccoBou gomern 0,1 % pacTBOp
xanopuza Mmarausa MgCl, konnenrpuposanssiii (pacrBopumocts MgCl, 54,6
rua 100 r H,O mpu 20 ° C, mpu 100 ° C — 73,4 r/100 r H,0).

ITocyaa: npoOUpKH, CTEKISTHHBIE TTAJTOUKH.

Beinosinenne 3agannsa. B IBe Opo6HUpKe HOOMECTHTE DpPaBHOE
KOJIKMUEeCTBO CYCHOEeH3Uuu II1I, Io6aBbTeE 1o Kamnje
beHomdTasmenna B Kaxzpyrlo. ComepxuMoe IIepeMemanTe U



rauTe orcroAThbCcAa ocazky (5—10 MHH) OpU BTOM BepXHAHA
YacTh CJ08 XUIKOHM a3kl CTaAaHOBUTCS TIIPO3pPauHOM,
MaJIMHOBAas €e OKpacCKa CoXpaHSeTcs. B OZHY U3 OIPOOUPOK
OCTODOXHO (mo CTeHKe) IIpUJIEHTE R—3 Kaojau
KOHIIEHTPUPOBAHHOT'O paCTBOpa XJIopuza Maruus. Ceruac xe
OIPOUCXOLUT OCJabJIeHVNe OKpaCKHU U JIerkoe IOMYTHEHUe
BEepXHEero cJjosa Xurxzxoctu. OcJablieHHe OKpaCKM XUIKOU
da3pr yKa3bpIBAaeT Ha CHHXEHHE KOHIIeHTpanuu noHoB OH™, a ee
IIOMYTHEHMEe — Ha o6pa30oBaHMEe TPYIZHODPACTBOPHUMOIO
ruzpokcuga Mmaruua Mg(OH), (pacteopumocts Mg(OH), B Boae okomno 0,1
r/n, a Ca(OH), oxomo 1,3r/m). TlosTomy oOpazoBaHWe THAPOKCHAA MarHus W
MPUBOJUT K PE3KOMY CHHMXKEHUIO KOoHIleHTpanuu noHoB OH™. CnenosarenbHo, B

xone ruaparanuu [11] mpoTekaroT OCHOBHBIE PEAKIMM MArHe3WajIbHOW KOPPO3HHU
MOPTIAHAIEMEHTHOTO KaMHS MO ACHCTBUEM MOPCKOM BOJIBI:

Ca(OH), + MgCl, = CaCl, + Mg(OH),, a Takxe
Ca(OH)Z + MgSO4 + 2H20 = CaSO42H20 + Mg(OH)Z

3arem OCYIICCTBILACTCA PA3JIOKCHUC THAPOCHIIMKATOB U T'MAPOAJIIOMHUHATOB
KaJIbIIMA 110 YPABHCHHAM

2caOSIOan20 + 2MgC12 + 2H20 -,
3C30A12036H20 + 3MgC12 —.

3anuce pe3yabTaToB. JlonmuIMTe MpPHUBEACHHBIC ypaBHEHHUS peakiu (Ha
nmpuMepe IeHCTBUA MOPCKOW BOABI Ha OeToH). B kKakoM HampaBiICHUH CMEIICHBI
paBHOBECHS B yKa3aHHBIX peakiuax? KakoBel NMPUUMHBI Pa3pyIICHHUS MPOYHOTO
LEMEHTHOT'O KaMH:A?

3ananue 4. Koppo3usi Mmpamopa

MpaMop — pa3HOBUHOCTh M3BECTHAKOB W J10J0MUTOB ¢ 3epHamMu CaCO; u
MgCO3-CaCOj3, CKpEIIeHHbIX HEMOCPEACTBEHHO CIECTUICHUEM KPHUCTAJUIOB.
Mpamop mHpPOKO MPUMEHAETCA B KadecTBE OONMMIIOBOUHOTO Marepuana. OmaHaKo
MpamMop He arMocepoCTOWKHMI W B HAPYKHBIX OOJUIIOBKAX TIOMIAETCS
pa3pyIeHnto, KOTOPOe OBICTPO Pa3BUBACTCS HA HETIOJIMPOBAHHBIX TMMOBEPXHOCTAX.
Koppozus mpamopa BO3HHKAET TTPW HATMYWHU B BO3yXE CEPHUCTHIX TA30B M BJIATH.
Ha moBepxHoCTH MpaMopa B PeaJTbHBIX YCIIOBHAAX TIOJT ACHCTBHEM CEPHHUCTHIX Ta30B
¥ BJIaru o0pasyeTcs BHAYaJle CEPHUCTAsA, a TIOTOM CepHast KUCIIOTHI, MPEBPAILAOIINE
KapOOHAT KaJTbIHS B PACTBOPUMBIN THTICOBBIN KAMEHb 10 PEAKITHH:

CaCO3 + HzSO4 + HzO — CaSO42H20 + COZ

PeakTHBBI 1 MaTepPHAJIBI: MPAMOPHAA TUTATKA (KYCOUKH ), 2 H CepHAs KUCJIOTa
pazbaBieHHAS.
Ilocyaa: mpoOupku u haphopoBbIE YAIKH, TTHITCTKH.



Boinosinenue 3aganua. Haneiite cepHyto KUCIOTY HA MPaMOPHBIE KYCOUKH,
MOMEIIEHHbIE B MPOOMPKY, M 3aKpPOWTe MPOOMPKY MPOOKON ¢ ra300TBOJHOU
TpyOKOHM, KOTOPYIO OIMYCTUTE B JPYryl0 MPOOUPKY CO CBEXKEIPUTOTOBJICHHBIM
PacTBOPOM THAPOKCHUAA KaJIbIIUS.

3anuch pe3yJbTaToOB. OTMeTBTE BCe N3MEHEeHU4d,
npoucxorxsmue B onkiTe. O ueM OHUM CBUILETEJBCTBYIOT?
JanumuTe YpaBHEHHUS OpPOTeKalIMUX IPU BTOM peaKIHuH.
O6paTuTe BHMMaHMNEe Ha IIPOUHCXOLAllee pPa3pPBIXJIEHHUE
KaJbIlUTa C YBeJIHUeHNeM ero o6beMa (= Ha 10—15 %). IlosTOMY
YKaxuTe, KaKOH elle BHUJI KODPPO3UU ILOIOJHSET IpOoIlecce
XHUMHUECKON KOPPO3UU MpaMopa.

Keiic-3aganusa
IHosryueHue v CBOMCTBA KOJLUIOWIHBIX PACTBOPOB

Brimonaenue KEHUC-3aIaHu I MpeayCMaTpPUBAET MPEABAPUTEIBHYIO
TEOPETUUECKYIO MPOpPadOTKy Marepuaia TeMbI, Ha 0a3e KOTOPOW CTYACHT MOXKET
CaAMOCTOATCIIBHO MMpOBOAUTD IKCIICPUMCHTAJILHBIC HNCCIICAOBAHUA 10
Hpej:[naraeMoﬁ MCTOOAUKEC, OIIMCBIBATH AHAJIUTHYCCKHC CHUI'HAJIBbI peaKuHﬁ, CyTh
peaKInii ¢ TOMOIIBIO COOTBETCTBYIONMINX yPaBHEHUH, (DOPMYTUPOBATH BHIBOIBI 11O
BBIIOJTHEHHOU pa60Te, OTBCYATh HA TCCTOBBIC 3aJIaHUA.

He.]'lb paﬁoTbli O3HAKOMUTBCA ¢ KOHACHCAIIMOHHBIM MCTOAOM IIOJYUYCHHA
KOJUIOMAHBIX PAaCTBOPOB, BbIACHHUTL BJIHWAHHUC BHCIIHHX (I)aKTOpOB Ha HX
CTa6I/IJ'II>HOCTB; MMOJIYUHUTh IMPCACTABJICHHUC O CTPOCHHH MHUIICILI 30.]'[6171, KOoaryJjsinuu
KOJUIOWAHBIX PACTBOPOB ACHCTBUEM PACTBOPAMH JIEKTPOJIUTOB.

3ananue 1. [TonyueHue ce/iss KpEMHUEBOU KUCTOTHI

IIomecTuTe B NPOo6UDPKY 5—6 kamenb pacTtBopa Na,SiO; u
To6aBbTe <—3 Xamnjau 2 H pactBopa HCI. OrmerbTe
XapaKTepHbIe NIPH3HAKM HOJIVUEHHOI'O rejys. Kakue ycioBus
BTOr'O OIBITA HCKJIIOUHJIMN IOJIYUEHHE 30JI9 KDPEeMHUHEBOHU
KUCJIOTEI?

3aganue 2. [lonmyueHue 3079 KPEMHHMEBOW KHCIOTHI KOHJASCHCAITMOHHBIM
METOAOM.

IloMmecTuTe B IABEe NOPOGMPKH OO l—< Kamau pacTBopa
Na,SiOs; u npub6aBbeTe 2—3 Mma pactBopa HCI mmorHoCcThiO 1.05.
Haé6monpalTe o6pa30oBaHHEe IOPO3pauvuHOrd0 pacTBOpa Clerxa
MEHbIIEH MOLBUXHOCTH, UEM YV UCTHHHBIX PACTBODOB.

VKkaxute THI PCaKuu, nemameﬁ B OCHOBC KOHIACHCAIIMOHHOI'O MCTOOA
MOJIYYEHUA KOJUIOMIHOTO PACTBOPA KPEMHUEBOU KUCIIOTHI.



CocraBbTe (DOpMYITy MHILEIUIBI 301 KPEMHHUEBOM KHCIOTHI, YKAXKUTE 3apsij
rpanynbl. Kakue dakTtopbl 00yCI0BIMBAIOT YCTOMUUBOCTh MHUTIEIITBI KOJUTOUAHOTO
pacTBOpa KPEMHHUEBOM KUCIOTHI?

3ananue 3. Koarynsius KoJJIOMAHOTO PaCTBOPA MPU €r0 HArPEBAHUHU.

ITomectuTe OAHY MNPOOHMPKY C KOJUIOMAHBIM PACTBOPOM KPEMHHEBOMH
KHCJIOTBI, TTOJyUYeHHON BO BTOPOM OITBITE, HA HATPETYIO BOAAHYIO 0aHi0. OOBACHUTE
MOSABJICHHWE CTYJCHHUCTOTO oOcaaka B MpoOupke. YUeMm BBI3BAHO HaApPYIICHUE
KHHETHUECKOTO (haKTOpa YCTOMYUBOCTH KOJUIOUTHOTO pacTBopa’?

PacTBOp BO BTOPOI IpOoOHPKE UCIIONB3YUTE B OMBITE 3.

3aganmue 4. [TonydeHue 305158 THAPOKCHAA TPEXBAJIECHTHOTO XKeJe3a.

Harpente 20 MJI ZUCTUJIJIUPOBAHHON BOZEI LO KHUIIEHUS B
XMMHUECKOM CTaKaHuuKe eMKOCTBhI0 50 MJI HA BJIIEKTPOIJIUTE.
CHuMHUTEe C TIOJUTEI HarpeThklil CTakKaH U, IOCTEIEeHHO
IepeMemuBasg CTEKJSHHOM HaJioukol, BHecuTe 30 xamedmab
pacTBOpa XJopuza xeses3a (III). IolIyuYeHHBH PACTBOP CHOBA
HarpelTe M KUIOATUTE B TeueHHe 1—2 MHH. CoxpaHure
KOJIJIOMILHBIHM PaCTBOP CMADPOKCHIA XeJe3a (III) zioa omeriTa Ne
5.

YKakuTe TUIN PEaKIMU, JICKAIEH B OCHOBE KOHJEHCAIIMOHHOTO METO/Aa
MOJIYYEHHUS KOJUIOUIHOTO pacTBopa. [losicHuTe posib BOJIbI, BBEJEHHON B 0OJIBIIIOM
U30BITKE MO YCJIOBHIO OmbITa. OTMETHTE I[BET MONyueHHOTO pacTBopa Fe(OH)s; B
KOJUIOUJTHOM COCTOAHUHU. OOBACHUTE HAIMUYKUE MOJIOKUTEIBHOTO 3apsaaa rpaHyJIibl
MUILICIIJTBI 30J151 TUAPOKCHUAA TPEXBAJIEHTHOIO Keje3a.

Cocrasbre popmyiy mutiermist 3051 Fe(OH)s.

Uto mpou3oiAeT, €clii K aJIMKBOTE MOJIYUYEHHOTO KOJJIOMAHOTO PacTBOpa
n00aBUTh MO KaruiiM pacTtBOp cyibdara amomuHus? OTBET MOTHBHPYHTE C
no3utinu npasuna [llynsie-I"apay u cytu nporecca ruiposiv3a, B KOTOpOM MPUMET
y4acTHE COJIb AMIOMUHKSA. HanuiuTe ypaBHEHHS] COOTBETCTBYIOIINX PEAKITUH.

3ananue 5. CoBMecTHAs KOAryJslusa KOJUIOMIHBIX PACTBOPOB.

K konmongHoMy pacTBOPY KPEMHHEBOM KUCIOTHI, MOJYYEHHOMY BO BTOPOM
OnbITe, NPWICHTE KOJUIOUIHBIA PAacTBOP TMAPOKCHUAA TPEXBAJICHTHOTO Keje3a 10
MOSIBJICHUSI CTYJICHUCTOr0 ocajika. OTMEThTE MOJIYUYEHHBIH B OMBITE PE3YabTaT U
JalTe eMy MOTUBUPOBAHHOE MOACHEHUE.

Kerc—3azanusa

3ananue. OnpenenieHue BenuuHbl pH uccaeayemoii Boabl ¢ mMoMOIIb O
pH-metpa

Ileab: OCBOGHME METOAMK TMOTCHIIMOMETPUUECKOTO METOJA aHAJIu3a,
MpuoOpPETeHNE HABBIKOB paboThl HA pH-MeTpe win noHoMepe.

IIpuGopHasi TeXHUKA, peareHTbl, XuMuU4Yeckasi mocyaa: pH-metp wnum
MOHOMEP; UBMEPUTENTbHAA TUCHKA;, CTCKISAHHBIA U XJIOPUACEPEOPAHBINA SJIEKTPO/IbI;
MepHble KonObl BMecTMocThio 100 cM®; konnueckue konbwsl BMecTUMOCThIO 100









OGopyIOBaHHE M PEAKTHBBI: KOJIOBI KOHHYECKHE BMECTHMOCTBIO 250 cMm?;
OropeTKa Ha 25 MJI, YKpeIUIeHHas B mTatuBe; hap@opoBeiii CTakaHIMK TS CIIMBA,

pactBop komiiekcona III; OydepHsiii  pacTBOp, XpOMOTEH YEpHBIN
cnermanbabiii ET-00 (maaukaTop).

Buinonnenue ananusza. Ilpexe, ueM BOCIIONB30BaThC OIOPETKOM, €€ BRIMOKTE,
JTOOMBAsCH, UTOOBI JKHJIKOCTh CTEKJIA CO CTCHOK PAaBHOMEPHO, HE OCTABJISASA Kalleb.
3aTteM OIOpETKY TpPH Ppa3a OMOJOCHUTE padouMM PacTBOPOM, KOTOPBHIM OyjeTre
TuTpoBath (pacTBopoM KomiuiekcoHa III). C momompio BOpOHKH OHOPETKY
HAITOJIHUTE PACTBOPOM BHIIIE HYJICBOTO ACIICHHS, 3aIOJHUTE OTTSHYTYIO TPYOKY
(«HOCHKY ), clieAs, YToObI B HEW He ocTaBaiock Bo3ayxa. [locie storo o6s3aTensHO
yOepuTe BOPOHKY W YCTAaHOBHTE PACTBOP HA HYJEBOE JACNCHHUE (IO HIKHEMY
MEHHUCKY).

BrimonHss THTpOBaHUE, CIEAyET COOMIOAATh CIICYIOITNE TIPABHIIA.

1. Kaxxmoe THTpOBaHKME HAYMHAIOT C HYJCBOTO JCIICHHS IIKAJIbI, TAaK KakK MpH
3TOM KOMIICHCUPYIOTCSI TMOTPEIIHOCTH KATMOPOBKH OIOPETKHU.

2. TUTPOBAHUE NPOBOLAT He OUeHb 6BICTPO (3—4 Kamiau B
CEeKYHZY), MHaue paCTBOpP He 6YIZeT BOBPEMSA CTeKaThb CO
CTEHOK M OTCUET OKaXeTCS HEBEDHEIM.

3. O06beM pacxoayeMoro Ha TUTPOBAHHME PACTBOPA HE JOJKEH MPEBBIIIATH
€MKOCTH OJIHOM OropeTku. OTcueT 00bemMa Mocjie BTOPUUHOTO HAMOJHEHHS CUJIBHO
CHIDKAET TOYHOCTh ONPEICICHUS.

X00 onpeodenenua. B TATENbHO BBIMBITYIO KOJIOY IS TUTPOBAHMS
oTMepbTe nunetkoii Mopa 100,0 cm® uccnenyemoit Boael u npuieiite 5 cm’
aMMOHUUHON 6ydepHON CMecCcH. BHeCcHTe Ha KOHIle WMIIaTeJd
~20—30 MI' cyXOoM CMeCH HMHIHKaTopa C XJIOPHUAOM HATpUHd X0
IOABJIEHHNSA XOPOIIO 3aMeTHOH, HO He OUeHb TEeMHOU BUHHO—
KPaCHOH OKpacCKH.

TurpoBaHue. I[IpubaBISHTEe IO KaIJIIM KOMIJIEKCOH K
BOZLe MeJIJIeHHO, IOCTOSHHO BCTpPHAXUBaAsA KOJ6Yy C BOIOH,
Hab6Joomas 3a OKpackou pacTtBopa. TUTpPpYHUTe [HO IIepexona
OKpaCKMU U3 BUHHO—KPACHOU B I'OJIY6YIO OKpPacCcKy OT OLHOU
JIUIIHEeY KalJu THUTpaHTa. JaHHBIe 3aHeCUTe B TabJIuly.
I[IoBTOPUTE TUTPOBAHUE 2—3 pa3a U U3 CXOLAIMUXCS OTCUETOB

BO3bLMHTE CPpefHEEe 3HAUEHHEe.

Taénuiia 7.2 — JaHHBIe TUTPOBAHUSA

Ne n/m Vg, cM? Vr, em? Cr, Mmonb/am?
1 100
2 100 0,05
3 100




Vi(ep)= ——
O6myro sxecTkocTh Boasl (Ca*t u Mg?* ma 1 ;1) Berunciute no Gpopmyie:
Cr Vg -1000
)K — T VT ;
Vg
rae  Cr— MoOJsipHasi KOHIICHTPALMA SKBUBAJICHTOB pacTBopa koMiuiekcoHa I11;

MMOJIB/ M wr 9K

V1 — cpennuii 00beM pabodero pacTBopa KOMILIEKCOHA, 3aTpPaueHHBIA Ha
THTPOBAaHUE, CM>;

VB — 00BeM BOJIBI, B3ATHIN JUIA ONPE/EIEHN JKECTKOCTH, CM°.

1000 — xo>pument nepecuera Ha 1 v,

CpaBHHUTE Pe3yabTaThl pacueTa ¢ JaHHBIMH TaOIUIBl ITOKa3aTelei KauecTBa
BOJ ¥ CACJIAUTE BBIBOJI O KECTKOCTH UCCIIEAYEMOUN BOIBI.

Onpeaenenue ruAPOKaAPOOHATHOM KECTKOCTH BO/bI

OmauM W3 BaXXHEWINIMX TIOKA3aTeIeH KauyecTBAa BOJBI SIBJSICTCS IICIIOYHOCTH
(cmmBon — I, emuautia — MMoutb/im). O0MIas METOYHOCTh OTPEACTAETCS CyMMOM
AHWOHOB CJA0BIX KHCIIOT, CIOCOOHBIX pearupoBaTh C XJIOPOBOJAOPOJHON WIIH
cepHori  kucioramu. OOm@as  IMIEJIOYHOCTh  BKIKOYAeT, B  OCHOBHOM,
rUApoKapOOHATHYIO M KapOoHaTHyrO MefouHoctd. Ecnu BenuumHa pH He
MPEBBIIACT BEAWUYMHY 8,4, TO IIEJIOYHOCTh OMNPEACTACTCS KOHIEHTpaluen
ruapokapoonar-uonoB.  l[lpenensHo  momyctmmas — koHueHtpamus  (IT1K)
TUIPOKApOOHAT-HOHOB B MUTHEBOM BOJE cocTaBisieT 60 mr/mm’.

OO6yuatommuecs AOMKHB YCBOWTh OCHOBHBIC MPHUEMBI KHCIOTHO-OCHOBHOTO
TUTPOBAHWS. YMETh MPABWJILHO BEIOMPATh WHINKATOP MPH TUTPOBAHWH PA3TMUHBIX
KHCITOT U OCHOBAHHIA, CAMOCTOATEILHO BBITIOJTHITH PACUETHI, YMETh aHAJIM3UPOBATh
MOJTYUCHHBIE YKCTICPUMEHTAIbHBIC TAHHBIC, TCJIATh BBIBOIBI.

ITocyoa u peaxmueel: GropeTka Ha 25 ¢M>, 3aKpeIUIEHHAs B IITATHBE, KOJ0a
Dpnenmaiiepa s tatposanua Ha 250 cm’; ¢apopoBblii cTakaH s CIMBa,
nunetkd Ha 10 cm® 1 100 cM?; BopoHKa AuaMeTpom
3 ¢M; MepHas kon6a Ha 100 cm>.

PactBop xmopoBomoponnoit kuciotsl HCI;  wHAMKaTOp — METHIIOBBIH
OpaHXKEBBIM; KoJida C  aHAIM3UpPyeMOoll  BOJOH;  TeTpabopar  HaTpus
kpuctayummuecknii (6ypa) Nax;B4O7 @10H,0; Boga muctrympoBanHas.

Conepkanue TUaApOKApOOHAT-MOHOB  OMNPEACNSIOT TUTPOBAHMEM  BOJIBI
pacteopom HCIl ¢ wmHAAKaTOpOM METHUIOBBIM OPAHXKEBHIM. XHWMH3M TIpoIllecca
BBIPAKACTCSA YPABHEHUSMU:

NaHCO; + HCI = NaCl + CO,] + H,O;
Ca(HC03)2 + 2HCI1 = CaCl, + 2CO»[1+ 2H,0.
HNoHHO-MONEKyISIPHOE YPABHEHHUE PEAKIIHHN

HCO3 + H" = CO, + H;0.
DKcHepUMEHTaIbHAA pab0oTa BKIIIOUAET HECKOJIBKO STaIoOB:



1) mpuroToBneHre BTOPUYHOTO CTAaHIAPTHOTO PACTBOPA XJIOPOBOAOPOTHOM
KHUCJTOTHI,

2) IPUTOTOBJICHUE TIEPBUYHOT'O CTAHJAPTHOT'O PacTBOpa TeTpabopaTa HATpPHS;
3) craHmapTH3anMA PacTBOpa XJIOPOBOAOPOIHONW KHUCIIOTHI IO

TeTpadopary HaTpus,

4) ompeaenieHue KOHIICHTPALMK THAPOKAPOOHAT-HOHOB.

1. Ilpucomosnenue 250 mn  npubnuzumenvno 0,1 H  pacmeopa
XJ10POBOOOPOOHOT KUCTIOMbL
Maccy HCI B 250 M1 BBIYHCIIAIOT 1O YPaBHEHHIO:

meHcn = My C SK@VP.

Monspaas macca skpuBajieHToB HCl paBra 36,46 r/mons, B 250 Mt 0,1 H

pacTBoOpa €€ JOJDKHO COAePIKAThCS:
myHcn = 36,46 @D O,l@ 0,25 = 0,912 r.

JUtst  maapHEWINMX BBIUKMCICHHM HEOOXOJMMO OMNPEACIIUTh IUIOTHOCTH
UMeEIOITIeHiCA B JTaOOpaTOpuH KOHIICHTPHUPOBAHHON KHCJIOTHI, OITYCTHB apeoMETp B
HWIAHAP C KUCIOTOM.

Ho B3BemmBarh KHCIOTY HEYHOOHO, ITOATOMY €€ MacCy IEePEeCUMTHIBAIOT Ha
00BeEM:

Ve = m/).

PactBopel nNpUONM3UTENBHOW KOHLIEHTPALMHA KHUCJIOT MOXHO TOTOBUTH
CIIEIYIOIIAM 00pa3oM.

1. Haxomat oOwvem aumctuinmmpoBanHoit Boasl V(H;0O), HeoOxomumblii miis
MIPUTOTOBJICHHS PacTBOPA!

Vazoy= Vp— Ve,

MepHbIM HUAJUHAPOM OTMEPSIOT HYKHBIH 00bEM AUCTUILIMPOBAHHON BOJbI U
MEPEHOCAT €ro B CKIIAHKY JJIs1 IPUTOTOBJIEHUSA PAacTBOPA.

2. MepHbIM TUIMHAPOM (MITH MEPHON TPOOUPKO) OTMEPSIOT HYKHBIH 00beM
KHUCJIOThI ¥ IEPEHOCAT KUCJIOTY B CKJSHKY € BoAoii (!). 3aTeM 3aKphIBAIOT CKIISTHKY
MpOOKOH M COACPKUMOE TINATEIBHO NEPEMEIINBAOT.

Ha cknsake moimkHa Ob1Th cnenana Haamuck: HCL; 0,1 v, gaTa, damunms Toro,
KTO MPUTOTOBWJI PAcTBOP.

2. Ilpucomosnenue 100 mn cmanoapmuozo pacmsopa mempabopama Hampusi

HUcxoansiM  BelllecTBOM, HauOosiee yAOOHBIM  JJiss  YCTAaHOBKM TUTpA
XJIOPOBOJIOPOJHOM KHMCJIOTHI, CUYMTalOT TeTpabopar Hartpusa NaxBsO;®@10H,0.
BoaHbi#i pacTBOp €ro BCJICACTBUE MPOTOIN3a UMEET LIETOUHYIO PEAKIIHUIO:



Na,B4O7+ 7H,0 € 2NaOH + 4H;BO;.
[TosTOMYy €ro MOKHO TUTPOBATh KUCIIOTAMU:
2NaOH + 2HCI = 2NaCl + 2H,0.
N3 cymmapHOTro ypaBHEHUA:
Na;B4O7+ 2HCI + 5H,0 = 2NaCl + 4H3;BO;

BUJIHO, UTO B PE3YJIbTATE PEAKIMU HaKamjauBaeTcs cjiadas opToOOpHas KHUCJIOTA.
CnenoBatenbHo, pH pacTBOpa B TOUKE SKBUBAJICHTHOCTH OYAET HECKOJIBKO MEHBIIIE
7 W A TUTPOBAHUA CJEIYET B3ATh METHJIOBBIA OpPaHXEBBIN (MM METHUJIOBBIH
KPAaCHBIH).

ITockonpky oauH MoJIb TeTpabopaTa Hatpus Na,B4O7@10H,O B aToM peakiun
B3aUMOJICHCTBYET C 2 MOJIb MOHOB BOJOPOJA, MOJIAPHAs Macca SKBUBAJICHTOB
paBHaA:

M (Nax;B4O7,@10H,0) = 381,4 : 2 = 190,7 r/monb.

Jlns npurotosnenusa 100 miu 0,1 1 pacTBopa Tpedyercs TeTpabopara HaTpUA
m=M®Cy,x®V=190,7® 0,1 ® 0,1 =1,907r.

OnHako TOYHO B3BECHUTh BBIUMCICHHYIO Maccy Oypel TpyaHo. [TosTomy B
MaJICHbKOW MOpOOUpKE WM HAa 4YaCOBOM CTEKJIE HEOOXOIUMMO B35ITh HABECKY
CBEXKETIEPEKPHUCTAIUIM30BAHHOTO TeTpadopara HaTpHs, OKOJIO 2 T (C TOUHOCTBIO A0
0,0002 r), mepeHecTH TPU TOMOIIM BOPOHKH B MEPHYIO KOJIOY BMECTHMOCTHIO
100 My 1, oOMBIBasi BOPOHKY, MPUJIUTh HEMHOTO TOPAYEH BObI, TAK KAK B XOJIOTHON
OH pacTBOpsieTCs MI0X0. JOOMBIIMCH MOJHOTO PACTBOPEHUSA, CIEAYET OXJIAJWTH
K00y BOAOW MOJA KPAaHOM W JAOBECTH 00BEM pacTBOPA JUCTUILUIMPOBAHHOM BOJOM
no Mmetku. He 3a0yapTe mpu 3TOM yOpaTh BOPOHKY, M MNPUOABICHHE BO/IbI
3aKaHYMBANUTE C TIOMOINBIO TMHIIETKH OCTOPOXKHO, MO KarmiaM (TJia3 Ha YPOBHE
MeTkH). Eciu Bce-Taku BoIbI OyAeT TPUIIATO OOJIBINE, UEM CIICTYET, TO OTJIMUBATH €€
HEJb35, HYKHO TOBTOPUTh BECh MPOILIECC NPUTrOTOBJICHHWS  PacTBOpA.
[TpuroToByieHHBIN PacTBOP TIIATEIBLHO NEPEMEIINBAIOT, 3aKPbIB KOJIOY MPOOKOM.

Tutp pacTBOpa BHIUKCIAIOT MO YPABHEHUIO:

n
T (B)= V<B>
P

3Hasa TUTP, MOJIAPHYIO KOHIIEHTPAIIUIO SKBUBAJICHTOB TeTpabopara HATPHUA B



PacTBOPE PACCYUTHIBAIOT MO YPABHEHHUIO:

7-1000

Cox= .
X M ok

BenuuuHbl TUTpa U MOJISIPHOM KOHIICHTPALIMM SKBUBAJICHTOB  pacTBopa
BCETJA JOJDKHBI UMETh  Yemblpe 3SHAYauux yugpoi.

3. Cmanoapmuszayusi pacmeopa XJ10po8000OPOOHON KUCIOMbL O mempabopanmy
HAMpusi

B nporuecce ctanaapTu3aiii MOKHO BbIJCIUTh CJICTYIOIINAE STAIbI.

1. IToaroroBka OrOpeTKkH K padore. TIIATEIHHO BHIMBITYIO OIOPETKY JABAXKIbI
OMOJIACKUBAIOT HEOOJBITUMU MOPLMAMHU KUCIOTHI AJI1 YAAICHUS OCTAaTKOB BOJIbI.
[Tonpk3yach BOPOHKOM, HAMOJHSIOT OFOPETKY KHUCIOTOM TaK, UTOObl €€ MEHUCK ObLIT
HECKOJIBKO BBIIIIE HYJIEBOTO JACJICHUS. 3aNOJIHIIOT PACTBOPOM PE3UHOBYIO TPYOKY U
HAKOHEUHMK, BHITECHUB U3 HUX MYy3bIPbKHU BO3AYXa. 3aT€M BOPOHKY yOHUparOT, TaK
KaK C HEE MOXKET KaraTh pacTBOP, U, BHIITYCKas JIMIITHIOK KUCJIOTY, YCTAaHABIUBAIOT
HWKHUNA Kpaill MEHUCKA HA HYJIEBOM JIEJIEHUU. B TakoM COCTOSAHUM OIOpPETKa roTOBa
K padore.

2. B3stue TouHOro o0beMa Terpadopara HaTpus. UNCTYIO MHUNETKY
BMECTUMOCTBIO 10 cM® OIOIaCKHMBAIOT pacTBOPOM TeTpabopara HaTPUs, HAMOIHIOT
e€ pacTBOpPOM TakK, 4YTOObl YPOBEHb >KHUJIKOCTH B HEH OKa3ajcAd BbIIIE METKH
npumepHo Ha 2 cm. [locrme 3TOro 3aKMMArOT BEPXHEE OTBEPCTHE MHUIETKH
yKa3aTeJAbHbIM TMaJIbIIEM W TOJHUMAIOT €€ HaJa pacTBOpOM. 3aTeM Cjerka
MPUOTKPBIBAIOT OTBEPCTUE MUMETKH, YTOOBI CTEKJIA JUIIHAA KUJKOCTh U HHXKHUI
Kpaii MmeHucka kocHyscst metku (10 mi). TlepeHocsaT oTmepenHsIii pacTBop Oyphl B
KOHUUYECKYIO KOJIOY i1 TUTPOBAHUS, MPUKACASICh KOHIIOM €€ K CTCHKE KOJIOBI.
[TpunuBaroTr Kk  pacTBOpPY TeTpabopaTra HATPUS OJHY KaIll0 METUIIOBOTO
OPaHXEBOTO, TIEPEMEIIUBAIOT (JKEITast OKPACKa).

3. IlpuroroBJieHune «cBUAeTENsD». J[Jig MOBBIIICHUS TOUHOCTH TUTPOBAHUS B
JAPYroii KOHWYECKOH KOJIOE TOTOBAT «CBHAETENB». OTMepHuBaloT B Hee 20 cm’
JWCTUINIMPOBAHHON BOJABI, MPUOABIAIOT | Karuiro METHIOBOTO OpaHXeBoro u 1-2
Kariu KUCIoThl. [Ipu 3TOM pacTBOp MOMKEH NPHOOPECTH OueHb ciadoe, HO
3aMETHOE PO30BOE OKPAIIIMBAHHUE.

4. TurpoBanue. Ha ocHoBaHuWe mITaTMBa, HA KOTOPOM YKpeEIJieHa OropeTka,
CTaBAT KOJIOY C pacTBOpOM TeTpadopaTa HATpus MoJA OOPETKY W MPUCTYHAKT K
TUTPOBAHUIO, TIPWINBAA KUCJIOTY B KOJIOY MEAJICHHO, MO KaIlIsAM, MEPEMEIINBas
pactBop. TUTpOBaHKE MPEKPAIIAIOT MPU MOSABJICHUN YCTOWUYHMBOM OJieTHO-PO30BOM
OKpPacKv OT OJHOM JIMINHEW Karyik KuciaoThl. llepBoe TUTpPOBAaHHME CUUTAIOT
OPUCHTHPOBOYHBIM.

TutpoBaHue MOBTOPAIOT A0 MOJYUYEHUSA CXOJAIIUXCA PE3YJIbTATOB, T. €. MOKa
OTCUETHI OYyAyT OTIIMYATHCA APYT OT Apyra He Oonee uem Ha 0,1 mit. Bee pesynbTatsl
TUTPOBAHHUS 3aMKUCHIBAIOT B XKYPHAJL.



Taénuiia 7.3 — JaHHbIEe TUTPOBAHMNA OPU CTaHZapTu3anuu HCI

No V(6ypsi),| V(HCI), Cox(OYpBI), cou(HCI),
MIT MIT Mo/ am? Mosb/am?
1 10
10
3 10
Vep =

Hatimure cpemnee apudmernueckoe odrema HCl u Borumcnmure MOIApHYIO
KOHIIEHTPAITHIO SKBUBAJICHTOB XJIOPOBOJIOPOIHOMN KHACIOTHI.

MosnsipHY10 KOHIICHTPAIAIO YKBUBAJICHTOB KACIOTHI BRIYMCIIATE TI0 YPABHEHHUTO
TUTPUMETPHUH:

(X)) @ Vol X) = e (1) @ Ve (1)
Cx(HCT) = Coxc (1) @ Voxc (1)) Vord X)

TutpoBaHHbBIi pacTBOp XJIOPOBOJAOPOJHOM KHUCIOTHl HUCIHONB3YHTE Jid
ONPEeCNICHUS IEJIOYHOCTH BOJBI.

5. OnpenesieHue rHAPOKAPOOHATHOI MIEJI0UHOCTH BO/bI

X00 onpeoenenus.

YucToli MepHO# nuneTkoi Mopa BMectumoctbio 100 cm® nepenecure 100 cm
aHAJIM3UPYEMON BOJbI B KOHMUECKYIO KoJiOy. [TpubaBbTe 2—3 kamjim METUIOBOTO
OpaHKeBOr0. PacTBOp OKpacUTCS B HKENTHIH 1IBET.

[Ipuctynas K TUTPOBAHUIO, MPOBEPHTE YPOBEHb PACTBOpPA KHUCIOTHI B
oropeTke. OH H0IKEH ObITh HA HYJIEBOW OTMETKE MO HUKHEMY MEHHCKY.

Turpyiite Boxy pacteopom HCI no mepexona xkentoit okpacku MHANKATOPA B
oneaHo-po3opyto. IlopropuTe THTpOoBaHWMEe 2-3 paza M 3aHECUTE PE3yIbTaThl
TUTPOBAHUS B TAOJIHILY.

3

Ta6auna 7.4 — JJaHHBIe THTPOBAHHS BOABI XJIOPOBOJLOPOXLHOM
KHCJIOTOMU

No
/Tt V(H,O), M | V(HCI), mn| Cox(HCI), | 11 (HCOy),
MOJIB/JT MMOJIB/JT
1 100
2 100




Vep.

JIia BBIYUCIICHHS THAPOKAPOOHATHOM KECTKOCTH (IIETOYHOCTH ) BOIBI HAWTUTE
MOJIAPHYIO KOHIIEHTPAIIMIO 3KBUBAJICHTOB T'MAPOKAPOOHAT-MOHOB M YMHOXKBTE €€
Ha 1000:

_V(HCD)-c(HCY
[(HCO7) V(H,0) , MMOJIB/ IM°.

PacuyeTHble keiic-3aganust
1.Ha 3aBojae, npou3BOASAIIEM CBUHIIOBO-HUKEIEBbIE AaKKYMYJISITOPHI, MPOU30IIET
aBapUMHBINA COPOC CTOUHBIX BOJ B 3aKPbIThIN BogoeM. OLIEHUTE 3KOJOTHUECKYIO
00CTaHOBKY B BojoeMme. KakoBbl BEpOATHBIE TMOCJACJACTBUS aABApUU i
obuTaTesel BoAoeMa U 30POBhA UeJIOBEKa?

2.00bsicHUTE  ABJICHUSA-NIPOLIECCHI, MPOUCXOJAIIAEC B TPUPOJHOW  BOJE
€CTECTBCHHBIM CHOCOOOM WJIM BbI3BAHHBIE XO3SHCTBEHHOW JIE€ATEIBHOCTHIO
YEJIOBEKA:

[Touemy B 3uMHEE BpeMsi 0OUTATENId BOJIOEMOB HE MOTHOAIOT?

OObsicauTe (haKT OTPABIICHHS IOJACH CHheAOOHBIMH MOPCKHMMH MOJUIFOCKAMHU,
BBUTOBJICHHBIMH B 30HE, 3arpsI3HEHHON HE(DTEMPOTyKTaMHU.

Marnu#i — ocHOBa 3€JIEHOTO TUTMEHTa Xjopodwmia. B murarensHO cpene,
KOTOPOH BBIPAIMBACTCS PACTEHUE METOJAOM THUAPONOHUKH, BMECTO HOHOB
MarHusi MPUCYTCTBYIOT MOHBI KaJIbIUsA. BBI3OBET iU 3TO Kakue-1u00 U3MEHECHHS
B opranusMe pactenus? Ecnu aa, 1o, kakue u noyemy? Kakue nmpuuuHbl MOTYT
00yCJIOBUTh AHAJIOTUYHBIN NPOLIECC B NPUPOJHON cpeae?

3.B ocHOBe CaMOOUHINICHHS BOJOSMOB OT OPraHMYCCKUX 3arPA3HUTEIICH JICKUT
MIPOIECC OKHCJICHUS ASTHUX BEIIECTB. ECIM OpraHMdecKWX BEIIESCTB B BOJIC
HEMHOTO, TO OHH OKHUCJISIOTCS PACTBOPEHHBIM B BOJIE KHCIIOPOJAOM. DTOT MPOTIECC
YCKOPSIETCS TIOJ EHCTBAEM CONHEYHOTO cBeTa. CIOCOOCTBYIOT OKHUCICHHUIO H
HEKOTOPBIE  MHKPOOPTaHWU3MBI. CymecTByIOT ~ XHMHYECKHE  METO/IBI
MHTCHCH(UKAIIMK TPOIECCa OKHUCICHUS OPraHWYECKUX 3arpsa3HUTEICH B BOJE.
Kakoii u3 mpeayIoyKeHHBIX HHXKE PearcHTOB BBl BHIOEPETE IS YCKOPSHHS ATOTO
mporecca: a) MEePOKCH I BOAOPOA; 0) XJI0p W WM €ro KHUCIIOPOICOACPIKAIIHAC
MTPOU3BOJIHBIE, B) CMECh 030HA C Bo3ayxoM? Jlalite 000CHOBAHHBIN OTBET.




4. CtouHble BOJABI HEKOTOPOTO MPOMBIIIEHHOTO MPEANPUATHS COASPKAT COJIA
TSOKEIBIX  METAUIOB, HEOPTaHWYECKUE KHUCIOTHI, TOBEPXHOCTHO-AKTHBHBIE
BemectBa ([IAB) m npyrue 3arpssHutenu okpyxkatomied cpeasi. OHU B BUIE
B3BECH TMIOCTYMAIOT HAa OYHCTHBIE COOPYXKEHWA. B mpomecce WX OYHUCTKH
MTPOUCXOIAT MPOIIECCH HENTPaTN3aliy, KOAryJIsaIu, OCAKICHUS, QUIbTpaIin 1
W3BJICUCHUS BEIECTB, KOTOPHIE MOTYT OBITh PEATU30BAHBI WA WCITOJIH30BAHBI
MTOBTOPHO.

Jlis ocaxaeHus: OOJIBITMHCTBA HOHOB TSKEIBIX METAILIOB U3 CTOYHBIX BOJI YACTO
MPUMEHSETCA THAPOKCHJ KanbItus (ramieHas w3BecTh). Ecnmm romoBod oObeM
ounmiaeMoii Boasl pasen 2000 m> | a conepixanne B Hem HOHOB Ni** cocrapsser
147,5 mr/am® , 10 ¢ yuerom 10-%-ro u30bITKAa peareHTa, HEOOXOAUMOrO I
MOJTHOTO OCQXKJICHUS, PACXO/] THAPOKCHIA KATBIHSI COCTABUAT KT B TO/I.

(OtBeT mpuBeCTH ¢ TOUHOCTHIO 10 1ebix; Ar(Ni) = 59)

3anaHus 111 KOHTPOJILHOM (CAMOCTOSAITEIbHOI) padoThI
(BapuaHTHI)

CamocrosiTteibHas padora 1. «Beeaenue. TeopeTrnueckre OCHOBBI XUMUHU

BOJIBI. Bosia Kak XMMHUYECKHM WHANBUAYYM M KaK JUCIIEPCHAS CHCTEMa»

1. Tlepeuncnute aHoMalibHbIC (PU3MUECKHE CBOMCTBA BOIBI.

2. Hamummre ypaBHEHWs KAayeCTBCHHBIX pEaKIMA Ha KAaTHOH Kajusd W
KapOOHAT-aHWOH C YyKa3aHWeM aHamuThdeckoro 3¢dexra. Hazosure
PCAKTHBBI M IPOAYKTHI PEAKIIHH.

3. IlpuBennuTe ypaBHCHHS PEaKIHi, XapaKTECPH3YIOIMNUE OKHUCIUTEIIEHO-
BOCCTAaHOBHUTEIIBHBIC CBOWCTBA BOJIBI.

4. TlpuBeaure pacueTHbie (GOPMYJBI W 3aBUCHMOCTH, HCIOIb3YEMBIC IPH
MIPATOTOBJICHAN PacTBOPOB, CBSI3aHHBIC C pa3baBiieHUEM,
KOHIICHTPUPOBAHUEM W CMCIIICHUEM.

CamocrosiTesibHas padorta 2. «BoaHbie paCTBOPHI AIEKTPOJIUTOBY

1. JlaiiTe mosicHEeHUE TEPMHUHY «KOAryJsiius». Kak MOKHO BHI3BATh
KOaryJisiuio KoJutouaoB? ChopMyIHpyHTe MPAaBHIIO KOATYJIAIIHH
KOJUTOUHBIX CUCTEM PA3IMUHBIMU HICKTPOJIUTAMH — MPABUJIO 3HAKA 1
sapsamaoctd (Llymsie-I"apam).

2. Paccuuratite pH Oydepnoro pactBopa, coaepxkariero 0,1 moas NH4OH n
0,1 mome NH4CI. Kak uamenntses pH: a) npu no6asnenuu x 1 1 pactBopa
0,01 moms HCI, 6) mpu mobasmenun 0,01 moms NaOH; B) mpm
pazbaBneHnn pactBopa Bojgod B 10 pa3? KoHcTaHTa amccolyanyvu
ruapokeuaa ammorns K= 1,79-107, pK,=4,75.

3. Ompenenute pH 0,1M pacrsopa NH4OH, eciau creneHp aucconyanuu
npuHATh paBHoM 0,01 %.

4.  BpIYucauTe MPOU3BEACHUE PACTBOPHMOCTH KapOOHATa CTPOHITUS, €CIT B
10 11 HaceimenHoro pactsopa coaepxkutces 0,1 r aToi commu.




CamocrosiTesibHas padora 3. « DU3NKO-XUMHUUECKAA XapaKTEPUCTUKA
npupoAHBIX BoA. KadecTBO MUTHEBOMH BOIBI
1. ®akropsl HOpMUPOBAHUS IPUPOTHBIX BOJ.
2. JlaiiTe mOSICHEHUSI TEPMUHAM . BOJIOPOAHBIN TTOKA3aTETh, MUHEPATU3aIIAS BOJIbI,
OKHCJISIEMOCTD BOJIBI.
3. Kakue BemectBa 00yCIOBIMBAIOT OPraHOJICNTHYECKUE KAYECTBA MUTHEBOU
BOJibI? UTO moHMMAaeTCs moa HBETHOCTHIO BOAbI? Kak ee onpenensior?

KontposabHas padora Ne 1
«X"MHUS TATHEBBIX H CTOYHBIX BOI»
OcHoBHBIE TEMbl, BIHOCHMbIE HA KOHTPOJIb

— PacTBOpPBEI, UX IPUT'OTOBJIEHNE, PACTBOPHUMOCTD, pacuer
COZEepXaHUsa PaACTBODPEHHOI'O BelleCTBa U OCMOTHUECKOIO
IaBJIEHUS PaCTBOPOB, IPOU3BEeIEeHNE PACTBOPHUMOCTH
coJeu:

— I'upposus coJied, pacueT BEJIUUNHEI pH
I'UAPOJIN3YVIOMUXCS TUIOB COJIeH, KOHCTAHT I'MApoJiu3a:
— UCKyCCTBEeHHBIE U IPUPOLHEIE 6YOEepHBIe CUCTEMEI, UX
3HaueHUe:

— PacueT BKBUBAJIEHTOB BeIlleCTB:

— KHCJIOTHO—OCHOBHEBIE M OKUCJIUTEJIBHO —
BOCCTAaHOBUTEJIBHBIE CBOMCTBA BEILECTB:

— JlucrnepCHBIe CHUCTEMBI, paCueT go3 KoaryJsHTa,
IIOBEPXHOCTHEIE SBJIEHNSA Ha I'PaHUIle pa3zedia das,
amrcopbrus:

— PacueT cKopocCcTer XMMHUECKUX peakKlIuu u
onpezelieHre UX HallpaBJIEHHOCTU:

— dopMUpPOBaAHUE, COCTAB, IMHaAMHKa COCTaBa IPUPOAHEBIX
BOL:

— OCHOBHBIE IOKa3aTeJsu KauecTBa (cocrasa)
IPUPOLHBIX, CTOUHBIX BOZ.

— PacueT meJIOUHOCTH BOZLEI:

— Koarymnsanus, pacueT LO3bI KoaryJsgHTa:

— O6e33apaxuBaHue:

Bapuant



1 Hanumure ypaBHEHHE KadeCTBEHHOM peakiuu Ha ¢ocdar-aHnoH ¢
yKazaHueM aHamuTudeckoro 3¢gdekra. HazoBuTe peakTHB M MPOMYKTHI
peaKIuu.

2.Kak MOXHO ompeaAenuTh HOPMBI YTICKACIOTH, COACPKAIIHECs B BoaC?

3.YTo NOHMMAIOT MOJT CTAa0UJILHOCTHIO BOABI? Kak €€ MOXKHO OlEHHUBATh?

4. XuMU3M yCTPaHCHHS BPEMEHHOW W TTOCTOSTHHOM BHJIOB KECTKOCTH BOJIBI.

5. OU3UKO-XUMHUYECKAsA CYIITHOCTh MPOLIECCOB 00€3KETE3UBAHUA.

6.Ilepeuriciure OCHOBHBIE OSTallbl  MPUTOTOBJICHUS  (PUKCHPOBAHHOTO
OKpAaIIEHHOTO Mpenapara.

KontposabHas padora Ne 2
«MuKpoOHOJIOTHSI MATHEBBIX H CTOYHBIX B0
OcHoBHBIE TEMBbI, BLIHOCHMbI€ HA KOHTPOJIb

— MeToOnbpI 6MOJIOTMUECKOHN OUMCTKHU:
— XapakKTepUuCTHUKHU MUKDPOOHOB:
— MeTonpr 60PBHO6BI C IOBEPXHOCTHBIM 6aKTepHaJIbHBIM

3arpsa3HeHUueM:
— MopdoJgiorusa BUPYCOB, MUKPOMUIIETOB, 6aKTEepHUH:
- OCHOBHBEBIE daKTOpHI, oIpezmesfarlue

XKHUIHEeLeATeJbHOCTh MHKpPOOPraHuaMoB (pusuueckue,
6HOJIOTUULCKHE, XUMHUUECKHUE);

- duznoJgoruga MUKPOOPIr'aHU3MOB. dYHKI MU
MUHKPOOPIraHU3MOB IIPOIleCCe OUNCTKU CTOUHBIX BOJ.

Bapuant

1. MukpoGHbIe cooOITIecTBa, Kak (hakTOp CaMOOUHIICHHS BOAOSMOB 1
IIPHEMBI TEXHUUYECKOT'O BO3ICHCTBHSA HA MEKPOOHOE HACEIICHUE BOJIBI,

2. MeToapl n3ydeHHsI MUKPOOPTraHH3MOB;

3. [IBeTenre npupoOIHBIX BOg0oeMOB. OpraHu3Mbl-o0OpacTarenu u 0oproa ¢
HHMM;

4 PacmiernyieHne OpraHuIecKuX BEIECTB MUKPOOPTaHH3MaMH B aHA3POOHBIX
YCIIOBHSAX.

KoasokBuym Ne 1(nsiTHaguaTh BAPUAHTOB 3a/1aHUIN)
Bapuant

1. Crpoenue  monekynsl  Boabl.  CTpyKTypa  JKHJAKOM  BOJBL.
MeXkMONEKYIAPHBIE BOJAOPOIHBIE CBA3H (MMPOJASMOHCTPUPOBATH PUCYHKAMH
U CXEMaMH).

2. [lpupoaHbie BOABI KaK JACIICPCHBIC CHCTEMBI. [I0BEpXHOCTHBIE SBIICHUS.
AncopOums Ha TOBEPXHOCTH TBEPABIX TeJ, JAecopOrums. AaCOpOeHT,
afcopOTHB, agcopbar, (PaCKPHITH CMBICIIOBOE COJICPKAHUE).

3. PactBOopuMOCTh ra30B BoJie (0T KakuX (pakTOPOB 3aBUCHUT). 3akoH [ eHpH.



4. BBIUMCIIMTE KOHILIEHTPAIIMIO HOHOB BOJAOPO/Ia B PACTBOPE C KOHIICHTpAIeH
TUIPOKCHA-HOHOB 10 MO/,

Bapuant

l.Boma - aMbodiutr. [uccomuanusa BOZLBI, MHNOHHOE
Ipou3BeLeHNe BOXBI, BOAOPOLHBIY U TI'ULDPOKCUJIIBHBEIU
Imoka3aTeJyiM. J3HaueHUe BeJUUUHBI pPH paa Gu3uko-—
XUMHWUECKUX U 6HMOJIOTMUECKUX IIPOLEeCCOB.

2. @akTopbl, OT KOTOPBIX 3aBUCUT OOOrailleHUe BOJIbl KHUCIOPOJOM.
Ce30HHBIE WM CTOUHBIE KOJICOAHWS KOHLCHTPALMA KHUCJIOpoAa B BOJIE.
[TonoxutenpHass ¥ OTPUIIATENBHAS POJIb KHCI0poaAa (MIPOMJLUTIOCTPUPOBATH
MpUMEpPaMH B BHC CXEM W YPABHCHHIA MPOTIECCOB).

3. DNeKTPOKMHETHUYECKHUH (/3€Ta-MOTEHITMAA) W TEPMOAMHAMUYCCKUN
noteHuuanel. llogcHuUTE, mnoueMy A3€Ta-MOTEHLUHA SBIISIETCA MEpPOH
YCTOUUYMBOCTH KOJIIIOMIAHBIX CUCTEM?

4. TlpmBeauTe KauyeCTBEHHBIH COCTAB aneTaTHOH OyQepHOH cMecH H
MOSICHUTE MEXaHWU3M €€ JeHCTBHS TMpu NOpubOaBJICHUU HEOOJBIIOTO
KOJIM4ecTBa pacTtBopa menoun NaOH.

KosutokBuym Ne 2 (nITHAAUATHL BAPUAHTOB 3a/IaHUIN)

Bapuant

| BriussHre BHENTHUX yCIIOBHN HA PA3BUTHE MUKPOOPTAaHU3MOB (TEMIIEPATYPHI,
CBETA, PEaKIH Cpeibl). DaKkTOphI pocTa.

2. AHaspoOHBIC TPOIECCH OYMCTKHA CTOYHBIX BOJ. MEXaHHM3M METaHOBOTO
OpoxeHusa. COpakMBaHWE B METAHTEHKAX.

3. bruoiieHo3bl OMOJIOTHYECKOM TIICHKH.

4. Ctpoenue OakTepuaabHOM KIeTKH. [IuTanue u apixaHue OaKTEpPHi.

TecTnl

I[To mucummiuHe «XWUMHA W MHUKPOOMOJNOTHS BOJABDY MPETYCMOTPEHO
MPOBEJCHUE MMCBbMEHHOTO W KOMITBIOTEPHOTO TECTUPOBAHMS.

BapI/IaHTBI TCCTOBOI'O 3adaHKs IPHUBCACHBI HHIKC.

Ne 1

3aganue 1. JlomycTtumblii auamazoH pH Boabl i BOAOEMOB XO3SHCTBEHHOTO

3HAQUCHUA
A) 3-10; B) 4-9,5; B) 5-8; T) 6,5-8,5.

3aganue 2. CnocoOHOCTh THAPOOMOHTOB KUTh B BOJIE C ONMPECICHHON CTENEHBIO
3arpsi3HCHUS] OPTAHMUECKAME COSTUHEHUSMH HA3bIBACTCS

A) TonepanTtHocTh, b) cnemmduanocts; B) canpobrocTs; [') xemoTpodHOCTS.

3aganue 3. Ha ckopocTh mpoliecca caMOOUMIIEHNS BOJOEMA OKA3bIBACT BIIUSHUE



A) temneparypa;, b) Ouomormueckoe pazHooOpasue BOJA0eMOB, B) kucmopoaHbii
pexkuM; 1) OKHCIIMTEIIPHO-BOCCTAHOBUTEIBHBIM TOTEHITHAT, J|) WHTCHCHBHOCTH
neiictBus yenoseka; E) pH Bopi.

3amanne 4. MeTo1 O4MCTKA CTOYHBIX BOJI, COCTOAIINN B YAAICHAN CyCTICH3UN 1
AMYJIBCHH 32 CUET 3aXBaTa WX IMy3bIphKaMH BO3/yXa U BEIHOCA HA TOBEPXHOCTH,
Ha3bIBACTCA

A) dnoramms;, b) sxcrpakius;, B) ancopbuus; ') koarynmuposanue.

3ananue 5. CTouHbIE BOJBI OBIBAIOT
A) nuBHeBble; b) ObiToBBIE; B) cenbckoxo3aiicTBeHHbIE; |) MPOMBIIIITICHHBIE.

3aganune 6. MoISIpHYIO KOHIICHTPAIUIO SKBUBAJICHTOB PACCUMTHIBAIOT IO (hopMmyiie:

_ m(pacTB.BeILECTBA ) o m(pacTB.BEILECTBA )
1) V(pactBopa) 2) m(pacTBopa)
_ n(pacTB.BeIeCTBA ) o = Mo (pacTB.BelLEeCTBA )
3) V(pactBopa) 4) V(pacrBopa)

3amanue 7. K XUMAYECKUM METOaM OYMCTKH CTOYHBIX BOJ OTHOCST
A) netitpanuzanuio; b) anexrpomus; B) ruaponus; [') okucnenue.

3ananue 8. UeM onacHb HCOPraHWMYECKHE KMCIIOTHI KAaK 3arpsA3HUTEIN IPUPOTHBIX
BOJ,

A) pacTBOPSIOT MOPOJIBI, ClIAararoIue JHO BogoeMa; b) moseimarot pH BosI;

B) nonmxkator pH Bogsr; I') ciocoO6CTBYIOT IIBETEHUIO BOJBI.

3ananue 9.K Onoiornyeckum 3arpsA3HUTENSIM BOJIbl OTHOCAT
A) HedTb; b) muoxcunsr; B) Bonopocnu; ') Tsxenbie metasuibl; J|) TUTHUHBL.

3aganue 10. KapOoHaTHYIO )KECTKOCTh 00SCIIEUMBAIOT HOHBI
A)HCO;; B)CI'; B)Ca*; T)HSO, .

3amanue 11.

[TJIK xene3a B MAUTHEBOH BOAE
A) 50 mr/n; B) 100 mr/m;  B) 150 mr/n; 1) 175 mr/mn.

3aganue 12. OgpuroamHamus — 53TO MeETOA 00€33apakKMBaHUs BOJbBI €
HCITOJTb30BAHUEM

A) menu; b) dropa; B) xmopa; ') cepebpa.

3aganue 13. Kokku, pacnojararomiyiecs B BUAE 1IETIOUCK, Ha3bIBAIOTCS
A) crpentokokku; b) nunnokokku; B) capiunsl; [) MUKPOKOKKH.

3ananue 14. KneTouHOro CTpOCHUS HE UMEIOT



A) Bupychl; b) pukkercun;, B) ame6sr; [') caprivst.

3ananue 15. AHanu3 BOAbI HAUMHAETCS C

A) xumudeckoro aHanusa; b) opranonentuueckoro uccnenoBanus; B) orbopa
poo;

I') GakTepuonornyeckoro ananusa; /) paanonoruyeckoro aHaan3a.

TECT Ne 2
1. KnerouHoro CTpoeHHs HE UMEIOT
A) Bupycsl: b) pukkercun: B) améosi: [') capumsl.
2. Bupycsl HE MOTYT
A) umets 6enkoByto 00050uky: b) nmeTs chepuaeckyro dhopmy:
B) pasmHoxaThCcs BHE OpraHrM3Ma xo3suHa: 1) BeI3bIBATH 3a00J€BAHUS PACTCHH.
3. Kokku, nensimuecs B pa3HbIX TUIOCKOCTAX W PACTIONIararoinecs B BHUJE IPO3AU
BUHOTPA/Ia, HA3bIBAIOTCS
A) crpentokokku: b) numnokokku: B) capiunsl: ') cTadmiokoKkH.
4. Kokku, pacnoiararoimecs B BUAE LETOYEK, Ha3bIBAIOTCS
A) crpentokokku: b) numnokokku: B) capiussl: [') MUKPOKOKKH.
5. Kokku, nendiuecs B TpeX B3aUMHO TEPIICHANKYIIAPHBIX MJIOCKOCTAX H
oOpasyromuecs nakeTsl o 8-16 KIeTOK, Ha3bIBAIOTCS
A) crpentokokku: b) numnokokku: B) caprunst: ) kinoctpuanu.
6. BuOpruoHbI OTHOCSTCA K
A) maNoYKOBUIHEIM MUKpPOOpTaHu3MaM: b) Bupycam:
B) u3zBnuthiM Mukpoopranu3mam: [') Kokkam.
7. Bo30yauTenb JIENTOCIUPO3a OTHOCUTCS K
A) cnupwiam: b) cimpoxeram: B) suOpuonam: I') kopaebakTepusim.
8. DHeprus acCUMMUIMPOBAHHON KIIETKU (PUKCUPYETCS B BUJIE
A) 6enkoB: b) murornazmsel: B) AT®: I') depmentos.
9. Mukpoopranu3Mbl, OCYIIECTBIIAIOMINE TIEPEBO COTHEYHON YHEPTHH B SHEPTHUIO
XUMHUYECKUX CBSA3ECH HA3BIBAIOTCA
A) aBroTpodsi: b) mukpoTtpodsr: B) rereporpodsr: ') xemotpodsi.
10. Mukpoopranu3mMbl, UCHIOIB3YIOIMINE 1A CBOEH KU3HEACATETBHOCTH SHEPTHUIO B
(dhopMe XUMHUYECKUX PEaKIiii, Ha3bIBAIOTCA
A) aBroTtpodsi: b) xemotpodsr: B) rereporpodsr: I') poroTpodsr .
11. AT® B MukpoOHO# KJIETKE ABAACTCSI UCTOUHUKOM
A) snepruu: b) nutanus: B) renernueckoit nadopmarnmu: [') cera.
12. AT® B kieTKEe CUHTE3UPYETCA 3a cueT npucoeauHenus k AJ[D
A) octatka cepHO# KACTOTH: b) ocTaTka HyKJICMHOBOMW KUCIIOTHI:
B) octaTtka docdoproii kucmoTsr: [') ocTaTka MabMATHHOBON KHACIOTHI.
13. Poct 1 pa3BuTHE KyIbTYPbl MUKPOOPTAHU3MOB B 3aKPBITOHN cHCTEME
JTUMUTHPYETCA
A) HanTMUMeM B MUTATENIbHOM cpefie TAKENbIX MeTa/IoB: b) KoHIeHTpanuei
MUTATENIBHBIX BEIMIECTB: B) HanmmuneM moctopoHHei Mukpodiopsr )
HAKOIJICHUEM MTPOJIYKTOB OOMEHA .



14. Haumenbinii 00beM BOJIBI, TIPH MOCEBE KOTOPOI'O HA IIIOKO3HYIO CpeIy
00Hapy>XKMBAIOT ra3000pa30BaHUE, HA3bIBAIOT
A) xonmu-tutp: b) konmu-unaekc: B) Opoaunbheiii TuTp: [') 00mee mukpobHOE

HUCJI0.

15. MunumasbHbIii 00bEM BOABI, B KOTOPOM OOHApYKuBaeTcs 1 KuileuHas
Maji0uKa, Ha3bIBAETCS

A) xonmu-tutp: b) komu-urAekc: B) TuTp (pexampHoro crpentokokka: ') obmee
MUKPOOHOE YUCIIO.

17. Jlna kpynHbiX ropojioB Poccun KOMu-uHAEKC HE JOJIKEH MPEBBIIATh
A)1:5)2:B)5:1) 10.

18. CriocoOHOCTh THIPOOMOHTOB KUTh B BOJIE C OMPEACIICHHON CTEMEHBIO
3arpA3HEHUS] OPraHUYECKUMU COCAMHEHUAMU HA3bIBAETCS

A) TonepanTtHocTh: b) cnemmduunocts: B) canpobrocTh: ') XeMoTpodHOCTS.

Tembl pedepaTon

No
i HanmenoBanme Tembl pedepara
1 3HaUCHUE XUMUU U MUKPOOUOJIOTHUH B IPAKTUKE CEIBCKOTO XO35HCTBA.
2 [Tpo6sieMbl BOJIOCHAOKEHHUS B CETBCKOM XO3SIHCTBE.
3 DKOJIOTUS BOJIbI, MyTH PEIICHUS TPOOJIEMBbI 3arpsA3HEHUS BOJIbI.
4 Boja B k13HM UeioBEKa, TEXHUKE U CEITCKOM X03AUCTBE. DKOJIOTHS BOJBI.
5 3HauCHUE BOBI B )KU3HEACATEIIbHOCTH )KUBbIX OPraHU3MOB.
6 Bopaa - 310 ku3HB.
7 3asucumoctb OBIT u pH BoAbI OT €€ MOHHOTO cOCTaBa.
8 [Tpo6sieMbl OUYMCTKHU U UCTIOJIB30BAHUS BObI JJI1 MEJTUOPALIUH 3€METTb.
9 Hctounuku BogocHaOxeHus. [lokazarenu kauecTBa BOIbI.
10 | XuMHuKO-3KOI0THUECKAs OLIEHKA BOJHBIX SKOCHCTEM.
10. | HopmupoBaHue 3KOJOTHUECKOTO COCTOSIHUAS BOJAHBIX SKOCHUCTEM.
1
10. | Tsoxémpie MeTAIIIBI B BOJHBIX YKOCHCTEMAX: TIOCTYIUICHHE, (POPMBI
2 HAX0XJICHUS, aKKyMYyJIMPOBaHUE.
10. | Opranuueckue BEIIECTBA B BOJHBIX SKOCUCTEMAX: MOCTYIJICHHE,
3 TpaHchopMarms, TOKCHIECKOe JEHCTBIE HA OHOTY.
11 | TexHosOrus yayuieHua Ka4eCcTBa MPUPOJIHBIX BO/I.
11. | CennMmeHTaIIMOHHOE OCBETIICHHUE MPUPOIHBIX BOJI.
1
11. | CoBpemeHHBIC TEXHOJOTHH OCBETICHUS IPUPOIHBIX BOI (DHUITHTPOBAHUEM.
2
11. | CoBpemMeHHbIE METOABI 00E3KEIC3NBAHNS TTOA3EMHBIX BO/I.
3
11. | 3ammTa BOJOMCTOYHUKOB OT COpOCa CTOUHBIX BOJI.




12 CucreMbl BOJOOTBEAEHUS U OUYUCTKA CTOYHBIX BO/I.

12. COBpeMeHHBIe TCXHOJOTHUCCKHUEC IIPOHCCChl OUHMCTKH CTOYHBIX BOJ

12. | buonornueckas OUMCTKA CTOUHBIX BOJI.

12. | O0uue acnekTsl a3poOHON OMOJIOTMUECKON OUMCTKHA CTOYHBIX BOJI.

12. | Meroasl 00pabOTKM OCAAKOB CTOUHBIX BOJ U UX UCIOJIb30BAHHUE.

13. | Bo3aeiicTBre BOTHOM Cpe/ibl HA TEXHOJIOTHUCCKHUE MATCPHAIIBI: METAJLIIbL,
JPEBECUHY, OETOH U JKeJIe300€TOH.

14. | KyapTuBUpOBaHUE, TOCEB U XPAHEHUE MPEMAPATOB MUKPOOPTaHU3MOB.

15. | MukpoOHbIe coodimecTBa, Kak (haKTOp CAMOOYHIIICHHUS BOJIOEMOB H
MIPHUEMBbI TEXHUUECKOTO BO3/ICHCTBHA HA MUKPOOHOE HACEIICHHUE BOJIBI.

TemMbl HAY4YHBIX AUCKYCCUIT (KPYTIJIBIX CTOJIOB)
Bopa, kak yHUBEpCaTbHBIN PACTBOPUTENIb — OCHOBHAS NMTPUYMHA 3arPA3HCHUS
MPUPOIHBIX UCTOYHUKOB MPECHON BOJIBI.

3anaHus 1l KOHTPOJbHBIX Pa00T CTY/IEHTOB 3204HOi1 GopMbl 00yUeHUS

Kaxnprit ctyneHT 3a0uaoi (hopMbl 00YUSHUS JOJKEH BHITIOTHUTH OJTHY
KOHTPOJIbHYIO paboTy. BapmanT 3amanus onpeaensercs: AByM s IOCIETHUMH
udpamMu HOMEpa 3aUETHON KHVKKH (TalIuIa).

BapraHTbI KOHTPOTBHBIX 33/TaHAN

ITocnen- Homepa 3anau 1j1st KOHTPOJIBHBIX padoT
HUE J1Be
U pbl
mugdpa
00 10 20 30 40 50 60 70 80 90
01 1 11 21 31 41 51 61 71 81
02 2 12 22 32 42 52 62 72 82
03 3 13 23 33 43 53 63 73 83
04 4 14 24 34 44 54 64 74 84
05 5 15 25 35 45 55 65 75 85
06 6 16 26 36 46 56 66 76 86
07 7 17 27 37 47 57 67 77 87
08 8 18 28 38 48 58 68 78 88
09 9 19 29 39 49 59 69 79 79
10 13 22 38 49 54 59 72 80 90
11 14 23 37 50 53 58 71 79 89
12 15 24 36 51 52 57 70 78 88




13 16 25 35 52 51 56 69 77 87
14 17 26 34 53 50 55 68 76 86
15 18 27 33 54 49 54 67 75 85
16 19 28 32 55 48 53 66 74 84
17 20 29 31 56 47 52 65 73 83
18 21 30 30 57 46 51 64 72 82
19 22 31 29 58 45 50 63 71 81
20 23 32 28 59 44 49 62 70 82
21 24 33 27 60 43 48 61 69 83
22 25 34 26 61 42 47 60 68 84
23 26 35 25 62 41 46 59 67 85
24 27 36 24 63 40 45 58 66 86
25 28 37 23 64 39 44 57 65 87
26 29 38 22 65 38 14 56 64 88
27 30 39 21 66 37 15 55 63 89
28 31 40 20 67 36 26 54 62 90
29 32 41 19 68 35 27 53 61 89
30 33 42 18 69 34 28 52 60 88
31 34 43 17 70 33 29 51 59 87
32 35 44 16 71 32 69 50 58 86
33 36 45 15 72 31 68 49 57 85
34 37 46 14 73 30 67 48 56 84
35 38 47 13 74 29 66 45 55 83
36 39 48 12 75 28 65 44 54 82

KonTpoabHbIe 3a1aHus

1. Bripasure B MoJsX: a) 6,02¢10%2 monexyn C,Hy; 6) 1,80+10%* atomos asota; B) 3,01¢10%
mouekysn NHi. KakoBa MosibHast Macca yKa3aHHBIX BELECTB?

2. B xakoit macce NaOH conmep KuTcsi CTOJIBKO K€ 3KBUBAJIEHTOB, CkoJibkO B 140 r KOH?

3. B xaxom xommuectse Cr(OH)3 comepKUTCsl CTONBKO e 3KBUBAJIEHTOB, CKOJIbKO B 174,96
r Mg(OH),?

4. Omnpenenure 5KBUBAJICHT M SKBUBAJICHTHYIO Maccy ¢ocdopa, kucaopona u 6poma B

coequuenusix PHz, H.O, HBr.
5. [lepeuncnaute aHoManbHBIE CBONCTBA BOABL. Kakoe 3HaueHne oHN UME0T?

0. Kakue rmaBHble KATHOHBI U AaHUOHBI HaxXoodaATCA B MPUPOAHBIX BOI[aX? Kakosn! ux

3HAUYEHUs Ul XUMHUYECKUX CBOMCTB BOAbI?
7. 3aKoH eHCTBUA Macc. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peaKLMK OT TEMIIepaTyphl.

8. PaBHOBecue B romorenHbix cuctemax. Koncranra paBHoBecusi. CaBUT paBHOBECHS.
ITpunnun Jle-Ilarense.



9. Hanuiure BpipaxkeHust 17151 KOHCTaHTHI pABHOBECUs TOMOTeHHOH cucteMbl N2 + 3Ha
2NH3. Kak u3MeHUTCs1 CKOPOCTh MPSIMON Peakiiu - 0Opa3oBaHUsS aMMHAaKa, €CJIH YBEIUIUTh
KOHILICHTPALIMIO BOJIOPOJA B TPpU pasa’

10. BeraucnuTe, BO CKOJIBKO pa3 YBEIHYUTCS CKOPOCTh PEAKLIUU, TIPOTEKAIOIIEH B ra3oBoil (ase,
IPU MOBBIIIEHUH TeMnepatypsl ot 30° no 70°, ecnu TeMnepaTypHbIid KO3QPUIHEHT peakiu
paBeH 2.

11. B romorennoii cucreme CO + Cl; = COC1; paBHOBeCHBIE KOHIIEHTPALMH PEArHPYIOLTHX
BelecTB cooTBeTcTBeHHO paBHbL: [CO] = 0,2 mounw/n; [Cl2] = 0,3 Mo/, [COCI2] = 1,2 mMob/n.
Bpruncinte KOHCTAaHTY paBHOBECHSI CHCTEMbI U McxoaHble KoHIeHTpatuu Clz u CO.

12. ITpu HekoTOpOI TeMmepaType paBHOBecHe romoreHHou cuctemel 2NO + Oz — 2NO2
YCTaHOBHJIOCH MPH CIEAYIOUINX KOHIEHTPALUIX pearupyromux semects: [NO]p= 0,2 Mob/T,
[02] = 0,1 mons/i; [NO2] = 0,1 Monb/n. BerauciuTe KOHCTAHTY PABHOBECUS U UCXOAHYIO
koHueHTpauuo NO u Os.

13. ITpoussenenue pactsopumoctu (I1P) miist Tpy1HOpAacTBOPUMBIX BelecTB. UTO MOKHO HAWTH
no Benuunne [1P?

14 IIpoussenenue pacropumoctu (IIP) kapbonara kanbius CaCO3 Ipu 25 °C paBHO
4,8:10” . Onpenenure KOHIEHTpaUO HOHOB Kanbius 1 CO3 2° B rpaMMax Ha JIUTp B

HACBILIEHHOM PacTBOpE.

15. Ipou3Begmenue pacTBopuMocTu (IIP) AgCl opu 20 °C paBHO 1,61-10°1.
Omnpenennte KOHLIEHTPALIUIO HOHOB cepedpa u XJiopa B HackilieHHOM pactBope AgCl, He
COJIEpPIKAIIEM IPYTUX PACTBOPEHHBIX BEIIECTB.

16. Monnoe npoussenenue soabl. Berunciaure pH pactsopa, B kotopoM pOH = 6. KucnorHocTs 1
LIEJIOYHOCTh PACTBOPOB.

17. Beraucnute KOHIEHTPALUIO THAPOKCHIIBHBIX HOHOB, €CJIH BOAOPOIHBIN nokaszaressb (pH)
paBeH 4,5.

18. Ilpu xkakom BoopoaHOM nokasatese (pH) pacTBop OyneT IMeTh HEUTPaIbHYIO, KUCITYIO WIIH
menoyHyro cpeny? Kak m3MeHHUTCS BOTOPOIHBIH MOKa3aTeNb TUCTHIUIMPOBAHHON BOIBI, €CIIH K
1 1 ee nobaButs 0,01 r-axB KOH.

19. I'maponus coneii. Koncranrta runponuza. Onpenenenune seanuanabl pH mpu rugponmse.

20. Kak BimsieT Ha TUAPOJIH3 HarpeBaHue U pasdasieHue pactopa. Hanuinre ypaBHeHUe
peakiuii ruaposM3a cojeit npu donbiom pasdasienun FeSO4, NiClz, Co(NOz),. [Touemy 3tn
COJIM B PaCTBOPAX UMEIOT KUCIIYIO PEAKIIUIO?

21. Hanmumire ypaBHeHus peakiuii ruaposmsa coneit NaxCOsz, Co(NO3)z, AI(NO3)s B
MOJIEKYJISPHOM M MFOHHOM BHze. Kakue peakluy Ha3bIBAIOTCS PEaKLMIME TUAPOJIN3A?



22. Tlpu cMemuBaHUK KOHLIEHTPHUPOBaHHBIX pacTBOpoB FeCls m NaxCOs3 obpasyercs Fe(OH); u
COs. ITouemy obpasyrotes 311 Beniectsa? CocTaBbTe MOJICKYJISIPHOE M HOHHOE YPaBHEHUS
peakIum.

23. Tlpu cmemmBanuu pactBopoB Alx(SO4)3 1 NaxS kakaast U3 B3SITbIX COJIEH THAPOJIN3YETCS
HeoOpaTHMO 10 KOHIIA ¢ 0O0pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS U KUCJIOTHL. Bhipasute

5TOT COBMECTHBIN T'HAPOJIN3 HOH-MOJIEKYJISIPHBIM M MOJIEKYJISIPHBIM YPaBHEHUSIMU PEAKLIMIL.

24. Kakoe 3nauenue pH (>7<) umeroT pacteopsl cienyromux coneii: KzsPO4, Pb(NO3)2, NaxS?
CocTaBbTe HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YPaBHEHMsI TUAPOJIN3A ITUX COJIEH.

25. Beruucnute pH 0,011 pactBopa auerara Hatpus, eciu Ke = 1 » 10-14 r-nos/n, KOHCTaHTa
IUCCOLMALUN YKCYCHOU KUCIOThI Kcnzcoon = 1,76 ¢ 10 -5.

26. Crenenb ruaponmsa. Kak cBsiz3aHa KOHCTaHTa THAPOJIN3A CO CTEIEHBIO THAPOIN3a’
Hanumwure ypaBHeHUs peakLUil TUAPOIN3a YEThIPEX TUIIOB COJIEH.

27. Hanumnre ypaBHEHUs peakLUi THAPOIN3A B MOJIEKYJIAPHOM U HOHHOM BUAE ClIe-TYFOLINX
coneit: AlCl3, ZnSO4, Mn(NO3),2. Kakoe 3nauenne pH(>7<) umerot pacTBopsl?

28. 3HaueHUe BETUUHHBI pH, T. €. KOHLHEHTPAalUXU BOAOPOAHBIX NOHOB, IJIA (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX

1 OMOJIOTUYECKHUX MPOIIECCOB.

29. Teopus Oydepnsix pactBopoB. bydepHast emkocTs. Ponb OydepHbix cuctem mpu padore

OYUCTHBIX COOpy>KeHI/II71, HpI/I XI/IMI/I‘IGCKOﬁ OYUCTKE BOAbBI OT BSBGCGﬁ METOOOM Koal“y.]'II/IpOBaHI/Iﬂ.
30. Beruuciaure BOOOPOAHBIN OKa3aTeab pH, ecnu:

a) KOHIIEHTPAmMUa MOHOB BOZODPOIa paBHa 1'10—6 r—uou/i;

6) KOHIIEHTPamMua MOHOB 'MADPOKCHUJa paBHa 1'10 —6 r—uoH/J.

31. Uto Ha3bIBaeTCS XUMHUYECKIM SKBUBAJICHTOM 3JIEMEHTA, BemnecTBa? Kak paccuuTeiBaeTcs
SKBHUBAJICHT COJIEH (CPEIHUX, OCHOBHBIX, KUCIIBIX), KUCJIOT, OCHOBaHMIA? Brramnciure
SKBH BaJIEHTHI 1 5KBUBaJeHTHbIE Macchl H2SO4 1 AI(OH)3 B peakuusix, BBIpaKEHHBIX

CIIENYIOLINMHU YPAaBHEHUSAMH:
H2S04 + KOH = KHSO4+H20

H2SO4 + Mg = MgSO4 + Ha

Al(OH); + HCI = Al(OH):C1 + H20
Al(OH); + 3HNO3 = AI(OH) 3 + 3H;0

32. BogoponHsle moka3aTesu ABYX BOJ paBHBI 7 U 9. Peakums, kakoi Boasl Oonee kucnas? Bo
CKOJIBKO pa3 B Heil 00JIblIe KOHIEHTpauusi HOHOB Bojopoa? UeMy paBHa KOHLIEHTPALUS
TUIPOKCUIIBHBIX HOHOB, €CJIH BOIOPOAHBIN noka3arensb (pH) paBen 8,57



33. Uemy paBeH BOJOPOIHBIN NTOKA3aTeNb BOABI, B KOTOPOH KOHLIEHTPALMs THAPOKCUIIBHBIX U
BOJIOPOJIHBIX HOHOB PaBHBI IpyT Apyry? Uemy OyneT paBeH BOZOPOAHBINA MMOKa3aTeNb, €Cu K 1 11
IUCTUILTUPOBAHHOHN BOABI TpubaBuTh 0,001 r-3KB COJSIHON KHCIOTHI?

34. Konuenrparms pactBopoB. IIOHATHS HACBIIIEHHOTO, KOHIIEHTPUPOBAHHOTO, pa30aBIeHHOTO
pactBopoB. CriocoObl BeIpaskeHUsI KOHLEHTpauyu. Maccosast 10 PaCTBOPEHHOTO BEIECTBA B
pacTBOpe, MOJISIpHAs], 3KBUBAJICHTHAsI KOHLIEHTpauuu. TUTp pacTeopa.

35. B 0,5 m® pactBopa comepsxkurcs 50 kr 6e3soanoro NaOH. Beruuciute, MaccoByro J0JII0
PAaCTBOPEHHOIO BEIIECTBA B PACTBOPE, MOJIPHYIO U SKBUBAJEHTHYIO KOHLIEHTPALMH PacTBOPA.

36. K 3 1 pacTBopa azoTHo# kuciaotel HNO3 ¢ maccoBoit noneit pactBopeHHoro Bemectsa 10 %,
TWIOTHOCTBIO p = 1,054 r/cMm3 mpubaBuim 5 71 pacTBOpa TOH K€ KUCIOTHI ¢ MACCOBOM 10JIeH
PacTBOPEHHOTrO BelecTsa 2 %. Bbrauciaute MacCOBYIO OO PACTBOPEHHOTO BELECTBA U
MOJISIPHYEO KOHLIEHTPALMH TIOJIyYeHHOTO PacTBOPa, 00BEM KOTOPOro paBeH 8 JL.

37. Kaxoii 00bpem pactBopa KOH ¢ maccoBoii noneii pactsopensoro Bemmectsa 50 % (. 1,538
r/cm®) TpeyeTcs s MPUrOTOBNEHHUS 3 J1 pacTBOpPa ¢ MacCoOBOIl JloNell pacTBOPEHHOrO BEIIECTBA
6 % TwIoTHOCTBIO 1,048 r/em’ ?

38. BeluucauTe S5KBUBAICHTHYIO U MOJISIPHYEO KOHLIEHTPAallMM PacTBOPA a30THOM KUCJIOTBI
HNOs ¢ MaccoBoii foseii pactopeHHoro sermectsa 20,8 %, muotHocTwio 1,12 r/em®. Ckosbko
IpaMMOB KHUCJIOTBI COAEPIKUTCS B 4 J1 3TOro pactsopa’

39. 13 700 r pacTBOpa CEpPHOI KHUCJIOTHI C MAaCCOBOM oyiel pacTBOpeHHOTro BerecTsa 60 %
BbIapuBaHueM yaanunu 200 r soael. Yemy paBHa MaccoBast 0JIs1 PACTBOPEHHOTO BEILECTBA B
OCTaBILIEMCs PacTBOpE (B MPOLEHTax)?

40. Xectrocth Boabl. Kakue conm o0ycaoBIMBaOT keCTKOCTh? Kak oHr 00pa3yroTcs B
MIPUPOJIHBIX BOJAAX?

41.0nuuure TepMOXUMHUYECKUH METOJ yMsArdeHus BoAbl. OTBET MOTUBHUpYIITE

COOTBETCTBEHHBIMHU YPABHEHUSIMHU PEAKLIUM.

42. ConoBO-M3BECTKOBBIH U (pochaTHBIN METOIbI yMATdeHUs BOAbl. Kakoe KoJIn4ecTBO U3BECTH
CaO u conpl Na;CO3 HeoOxonumo muist ymsirdueHust SO0 J1 BOIBI, JKECTKOCTb KOTOPOH paBHA 4 MT-
9KB/1?

43. Kakue coenuHernst 00YCIOBIMBAIOT BPEMEHHYIO KECTKOCTh, KAKHE MOCTOSIHHYIO?
MarnueBas ’KeCTKOCTb BOJIbI paBHA 4 MIr-3KB/JI, CONEp:KaHUe NOHOB KaJbIUs paBHO 80 mr/I.
Uemy paBHa 00111251 >KECTKOCTH BOIBI?

44 YMsrdeHue BOIbl METOIOM OOMEHA UOHOB.

45.C xaxoil 1enpo MPOU3BOIAT U3BECTKOBaHUE BOAbI? Hanuinure ypaBHEHUS IPOUCXOASIIIUX
peakuuii. Beruucnure konmudectso 60 %-oii m3ectu Ca(OH)2, HeoOxoaumoe st ymsiraeHust 1
M’ BOJIbI C OOIIEl KECTKOCTHIO 8 MI-3KB/II.



46. Ber4rciuTe KeCTKOCTh BOABI, 3Has1, 4T B 600 11 ee comepskutcs 65,7 r runpokapOoHaTa
marHus 1 61,2 r cynbdara KaJabLuys.

47. Onpenenure HeoOxoaumyro no3y CaO, mr/mn, ans o6pabOTKH BOABI CO CAENYOIIHMHE
JTaHHBIMU. KapOOHATHAS JKeCTKOCTh 45 Mr-okB/J1, cBodomnas CO; - 15 mr/n, HOHOB MarHus Mg2+
- 18 mr/n; akTHBHOTO MpoaykTa B M3BeCTH 60 %.

48. Kakoe kommuectBo MgSO4 Hamo pacTBOPUTE B | JI AUCTHITMPOBAHHON BOJIBI, YTOOBI
MOJIYYHUTb BOZY € )KECTKOCTBIO 5 Mr-3kB/11. ComeprkaHne HOHOB MarHus B BOJE PaBHO 36 Mr/,
kanbuus - 61 mr/n. Yemy paBHa oO1mast ’KeCTKOCTb?

49. KaTHOHMTOBBIH QuibTp 06bemMoM 75 M* ymsarum 1,5 M Bosibl ¢ IepBOHAYaNbLHOM
KECTKOCTBIO BOzbI 10 Mr-skB/n1. Kakast oOMeHHast eMKOCTh kKaTnoHUTA? JlaiiTe XapaKTEPUCTHKY
HOHOOOMEHHBIX CMOJL.

50. Onpenenute KOJUYECTBO BOBI B JIUTPAX, KOTOPOE MOYKET YMSATYUTb KATHOHUTOBBIH (PHITBTP
o6beMoM 3 M ¢ 0OMeHHOI eMKOCTbI0 200 I-3KB/J1, ecliu 001Iast JKeCTKOCTh BOJIBI PaBHA

6 Mr-3kB/11. Uto coboii nmpencrasnser kKaTnoHUTOBBIN GunbTp? Hazosute sTanbl paboTsl
KaTUOHUTOBOTO (QUJIBTPA.

51. Bona ¢ xapOOHATHOM JKECTKOCTBIO 3,5 MI-3KB/1 mojBepraercs Na-KaTHOHHPOBAHUIO.
Onpenennte KOHLEHTpaLUIO OukapOoHaTa HATPHsI, MI/JI, B YMAT4eHHON BoAe. Onummnre
MPOLIECC IBYXCTYyNeHYaToro npouecca Na-kaTnoHuposanus. Kakue peakunyu HMeOT MeCTO B
JaHHOM Tpouecce?

52. PaccuuTaliiTe pacxoj COJIM Ha OJIHY PEreHEePalui0 KATUOHHUTA, €CJIM BbICOTA CJI0SI KATUOHUTA
2 M, o6MeHHast eMKOCTb 280 r-5KkB/M’, yaebHbI 200 r/r-3kB, AuameTp GuibTpa 2,5 M.
OmnuuTe MpoLece yMArdeHust BOABI MPU NMapajuieIbHOM (QHIIBTPOBAHUN Y€pe3 aMMOHMI -
KaTHOHUT 1 Na-KaTHOHHT.

53. Korga npousBozAT nojuienaduBaHie BOAb! IPU KOATryJILIUA CEPHOKUCIIBIM alFOMUHHEM?
Kak BbI3BaTh XJIOMbEOOPA30BAHIE, €CITH KOATYJISILUS BOBI IPOUCXOIUT MTPH HUIKOH
temnepatype? Kak moctynaroT, Koraa BpeMeHHast )KeCTKOCTh, HE0OXoIuMast ISt UCTIOIb30BaHUS
BCEH 03Bl KOAryJisiHTa, HeOCTaTOYHA? BhIducanTe onTuManbHyo 103y koaryisiata Alz(SO4)3
IPU MYTHOCTH BOZBI, paBHOH 100 mr/o.

54. Obe33apakuBaHUE BOIbI XJIOPOM U XJIOPCOMEPIKAITUME BelecTBaMu. [[oHATHE «aKTUBHBIN
xyop». Onpenenure coiep:kaHrie aKTUBHOTO XJIOPa B XJIOPHOH U3BECTH CIIEAYIOLIEro COCTaBa:
3CaOCl,' Ca(OH),'5H,0.

55. Ot kakux (aKTOPOB 3aBUCHUT XJIOPOTOTJIOIIaeMOCTh BoIbI? Korma nmpousBoast
XJIOPUPOBAHUE BOABI C aMMOHHU3AITNEH?

56. JlaiiTe XapaKTE€pUCTUKY OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX Peakui. YTO MOHUMAKOT MO
cTeneHbto okucyieHus? CocraBbTe ypaBHEHHE OKUCINUTENbHO-BOCCTAHOBUTEIBHON pPeaKLNY,
UAyLIEeN MO CXeMe



KMnO4 + H3POs + H:SO4 — MnSO4 + H3PO4 + K2SO4 + H2O,
YKAXKUTE OKUCIIUTEIb, BOCCTAHOBUTEIIb, ITPOUECCC OKUCIICHUA U BOCCTAHOBJICHUS.

57. Ucxons U3 CTENeHN OKUCIICHHS a30Ta, cepbl u Maprasia B coenunennsix NHz, HNO2, HNOs3,
HzS, H2S03, H2SO4, MnO2, KMnQy, onipefenuTe, Kakue U3 HUX MOTYT OBITh TOJIBKO
BOCCTAHOBUTEJISIMH, TOJIbKO OKUCITUTEJISIMU M KaKUe MPOSIBIISIFOT KaK OKUCITUTEIbHBIE, TAK U
BOCCTaHOBUTEILHBIE CBOMCTBA.

58. MOFYT JIX IPOUCXOOUTD OKHUCIUTCIIBHO-BOCCTAHOBUTECIIbHBIC PCAKIIUN MEKAY CICAYHOIINUMU
BemecrBamu: a) H2S u HJ; 6) HaS u H2SOs3; B) H2SO3 u HC104. Ha ocHOBaHMY 3J1€KTPOHHBIX
ypaBHEHHH paccTaBbTe KOA(PPHUIMEHTHI B YPABHEHUH PEAKLINH, UAYLIEH 10 CXeMe

K2Cr07 + HoS + HaSOs — S + Cra(S04)3 + K2SO4 + H20
Vkaxure OKUCIUTECIIb, BOCCTAHOBUTEIID, MPOLUECC OKHUCIICHUA, BOCCTAHOBJICHUA.

59. Ucxons uz crenenu okucienus xiopa B coenunenusx: HCl, HC103, HCIO4, onpenenute,
KaKO€ U3 HUX SIBJISIETCS TOJIbKO OKUCIIUTENIEM, TOJBKO BOCCTAHOBUTENIEM U KAKOE MOKET
NPOSIBJISITh KaK OKUCITUTENbHbBIE, TAK W BOCCTAHOBUTENbHBIE CBOMCTBA. [Touemy? Ha ocHOBaHHM

SJIEKTPOHHBIX YPABHEHUH PacCcTaBbTe KOA()(PUIIMEHTBI B yDABHEHHE PEAKLMH, UAYIIEH MO CXEME
KBr + KBr + H,SOs — B + K;SO4 + H,0

60. MOFYT JIX TIPOUCXOAUTD OKHUCIUTCIIBHO-BOCCTAHOBUTECIILHBIC PEAKITUN MCXKAY BCIICCTBAMU!
a) NHz u KMnOy; 6) HNO; u HJ; B) HCI u H>Se? I[Touemy? Ha ocHOBaHUU 3JIEKTPOHHBIX
ypaBHEHHIA paccTaBbTe KOA((ULIMEHTHI B YPaBHEHUE PEAKIINH, UAYIIEH 10 CXeMe

KMnO4 + KNO; + H2SO4 — MnSO4 + KNO3 + K2S04 + H,O

61. B kakoM COOTHOIIIEHUH HEOOXOIUMO CMEIaTh KUCIIbIE U IEJIOYHbIE CTOYHbIE BOMABI IJIS UX
MOJIHOYM HEUTpaJIM3alKHY, 3Hasl, YTO LIEJIOYHOCTh CTOYHBIX BOJ paBHa 10 Mr-sks/i, a
KUCJIOTHOCTH - 20 Mr-3kB/i1. Paccuuraiite HEOOXOIMMOE BECOBOE KOJIMYECTBO TallIEHOW U3BECTU
ans HelTpanusanuu 500 M? CTOUHBIX BOJ, COfiep KaIuX 4,5 I/J1 cepHOi KHCIOTHI.

62. CTo4YHbIe BOIBI TPABIIILHOTO [I€Xa COAEPKAT CEPHYIO KUCIOTY B Kom4ecTse 4,5 /1.
CKOJIbKO HeraneHo! U3BeCTH HYKHO ISl HSUTPATN3aluU KUCJIOTHI, €CTH 00beM CTOYHBIX BOJ
cocrasysieT 1 M 2.

63. KomnongHoe coctosinue Bemectsa. Knaccudukanus komnounsbix cucrtem. Koarynsius u

cenuMeHTalus (MOTHBUPOBAThH OTBET HA IPUMEPax)

64. CTtpoeHune KOJJIOUAHBIX yacTril. [Iprpona ABOMHOTO 3JEKTPUUECKOTO CJos. (- U &-
noteHnuan. Mzoanektpudeckoe cocrosinue. IlpeacraBpre yCIOBHYIO XUMHUECKYIO0 GOpMYITy
CTPOCHHA MULICJUJIBI KOJUIOUIHOT'O pacTBOpa erMHHeBOﬁ KHCJIOTBI, €CJIU B paCTBOPE UMCHOTCH
H;Si03; K*; SiOs*" IIpencraBbTe CTPOEHHE MUIIEILTBI B H303/IEKTPUUECKOM COCTOSHHMU.

65.ONeKTPOKMHETUYECKHUE SIBJICHHSI. DJIEKTPOOCMOC, 3JIEKTPO(Ope3 1 UX MPAKTUIECKOEe



IIPUMEHEHUE.
66. Obmmas xapakTepucTuKa COpOIMOHHBIX IpoLieccoB. CopOLMOHHOE paBHOBECHE.
67. CopOuust Ha rpaHHLe pa3aena TBEPAOe BEMECTBO-)KUAKOCTb. M30TepMbl copOumu.

68. @OpMBI YrONIBbHOUN KUCIIOTHI. Y CTAHOBUTE COOTHOLIEHUE MEXAY KOHLIEHTPALUAMU
runpokapOonarnoro nona HCOs3™ u yromeHoit kucnotsl H2CO3 pu pH = 4, t° = 25°, ecnu

KOHCTAaHTa TUCCOLMALIMU YTOJNBHON KMCIIOTHI 1Mo nepBoii crynenn K; = 4-10—7.

69. CtabmibHOCTD BOIBL. MeTo bl onipeneseHus crabmipHoCcTH. OnpenenuTe COOTHOLICHNE
Mesky KoHueHTpanusaMu noHos [CO3 2] u [HCO; 7] npu pH = 12, t° = 25 °C, ecnu KOHCTaHTa
aUccoIanuu o BTopoit crynenun K, = 5,6-10—11.

70. Onpenenure cTabUIBHOCTD BOABI, €k B Heli conepskutcs [CO2] = 44mr/n,

[HCO5] = 122 mr/a u [Ca*"] = 80 mr/n. Onpenenure xonuentparuto [HCO3 7] B Boge mpu pH =
10, xonuentpawuu [CO3 '] = 4 r-uon/n, koncrante auccoruamun K, = 5,6:10—11.

71. CocTaB U IOKAa3aTeu KAueCcTBa CTOUYHBIX BOLL.

72 .MeToapl OUMCTKH CTOYHBIX BOJ. JleCTPYKTUBHBIE U PereHepaTUuBHbIe MeTOABL. 1Ipuemsl,
UCIOJIb3yEeMBbIE€ B IPOLIECCE OUUCTKU CTOYHBIX BOJ.

73. Mopdounorus Gakrepuii. CTpoeHne 6akTeprabHON KIETKH.

74. Pa3MHOKeHUe, ABIKEHUE, CiopooOpa3oBaHue OakTepuil.

75. Ilutanue, oOmeH Bemects, pepmentsl. Kimaccudpukanus GepMeHTOB.

76. JIpIxaHH€ MUKPOOPTraHU3MOB U UX POJIb B KPYrOBOPOTE BELIECTB B MPUPOJIE.
77. BnusiHue BHELIHUX YCJIOBUM HA Pa3BUTHE MUKPOOPraHu3MoB. PakTopel pocTa.

78. A>poOHbIe MPOLIECCH OUUCTKH CTOYHBIX BOA. bronormueckue ¢punbrper. buoneHo3st

OUOJIOTHYECKO MIEHKH.
79. Asporenku. buouenos aktusHoro una. Mnoselit HHAEKC, BO3pACT aKTUBHOIO HJIA.

80. AHa3poOHBIE MPOLIECCH OYMCTKH CTOYHBIX BOJ. MeXaHIM3M METaHOBOTO OpOXKEHHUSI.

COpaxuBaHUe B METAaHTEHKAX.

81.06béM Muposoro okeana 1370 MiH. kM, a B 0iHO# Kamie Boabl (~0,03 mi1) comepskures 250
MIIpJ. aTOMOB ypaHa. OnieHnTe Maccy ypasa B MHPOBOM OKeaHe W CPaBHHUTE €rO 3aIachl B
OKE€aHMYECKOW BOJIE C 3aM1acaMM B PAa3BEAAHHBIX MECTOPOXKACHUAX Ha Ccylle — 18 MIIH.T.

82 MonsipHasi KOHLIEHTpaLMs 30J10Ta B MOPCKOii Bojie paBHa 2,5%107!! monw/n, aB 1 T
30JIOTOHOCHOH pyabl conepxkutcs 10 r 3050Ta (yka3aHbl cpenHue 3HaueHus ). Paccunraiite: 1)



00BEM MOPCKOH BOABI, B KOTOPOM COAEPIKUTCS 1 KT 30J10Ta;

2) BO CKOJIBKO pa3 MaccoBasi IOJIs 30JI0Ta B IPOMBILIUIEHHBIX PyAax OOJbIIE €ro MacCOBOH OJIH
B MOpPCKO#l Bojie (IIOTHOCTb Bofibl ~ 1 r/em?®);

3) ouLleHUTE MaKCUMAJIbHBIE 3aTPaThl HA JOOBIYY PYIbl U BBIACICHHE U3 He€ 1 Kr 30J10Ta, €CIH
ero 1eHa pasHa ~ 10$/r;

4) MPEATIONONKHUTE, KAKHUE SKOJIOTMICCKUE U SKOHOMUYECKHUE MMOCJIICACTBUA MOXHO OKUAATh OJIA

CTpaHBbI, KOTOpPast MPOAAET 30JI0TO, & TOKYIMAeT TadaK U aJKOTOJIbHbIE HAITUTKU.

83 KoHueHTpanus HOHOB BOJIOPOJA B JOKAEBBIX Bojgax Hurepuu Bo Bpems rpo3bl JOCTUTaeT
0,001 mous/n. BeimonauTe crieAyromue 3ananus: 1) 0ObsICHUTE TOSBJICHUE HOHOB BOJIOPO/IA B
JOKJEBOU BOJIE M HAIUIIINTE YPABHEHUS] COOTBETCTBYIOLIUX PEAKIUii, 2) pacCUUTaiiTe Maccy
KHUCJIOTHI B TOKIEBOH Bojie Maccoi 1#105 T (macca cpenHero rpo3oBoro obnaka); 3) oneHure
Maccy YrieKUCIIOTo ra3a, MOCTYMAIIYI0 B aTMOC(epy MOCie BIMAACHUS TAKUX OCAIKOB B
paiioHax, coepKamux kKapOOHAaTHBIE TOPOIBL.

84. B LlenTpansHoii EBpone u CeBepHoit AMeprke ObIBAIOT JOKAH, B KOTOPHIX KOHIIEHTPALINS
HOHOB Bofopoaa aocturaer 1x10™* mons/n (pH = 4). OrieHnTe Macchl CEPHOI U a30THOI KUCTIOT
B | T 1OKaeBOM BOJBI, HCXOS U3 CICAYIOIINX MPEATIONOKEeHUH: 1) KHCyIo cpeny co3aaer
TOJIBKO CepPHAast KHCJIOTA; 2) TOJIBKO a30THAsI KUCJIOTA; 3) CMECh KHCIIOT B MOJIIPHOM OTHOIIEHHUH
1:1. Tlpoananu3upyiite, kakas H0XkaeBas BoAa (M3 YKa3aHHBIX) OMAcHee JJIsl MPAMOPHBIX U

U3BECTHSIKOBBIX COOPY>KEHUI?

85. KucnoTHble 10KAN pa3pylliatoT NaMATHUKU KyJIbTypbl. CpaBHUTENBHO MPOUYHBIN MpaMop
pearupyer ¢ pacTBOPOM CepHO KUCIOTHI 1 npeBpamiaercs B rurc (CaS04x2H20). Cmena
TEMIEepaTyp, MOTOKHU OIS U BETep OBICTPO pa3pylIarOT 3TOT MATKui Matepuan. OneHure
o0beM J0KIeBOM BOMBI, copepkaiieii cepHyto kucnoTy (pH = 4), mpu KOHTaKTe C KOTOPOU CIOW
Mpamopa TOMUHOM 1 MM 1 miomanasio 10 M? npespainaercs B rumnc. I1noTHOCTL Mpamopa 2,8
r/cM3; CTENeHH AUCCOLMALIUH CEPHOM KUCIIOTBI, KaK 10 MEePBOM, Tak U 1O BTOpol cryneHu 100
%. OueHunTe TOCTOBEPHOCTD MOJTYICHHOTO 3HAUEHUSI.

86. Ha e UepHOTO MOPS IOCTOSIHHO 00pa3yeTcsi CEpOBOIOPO — 3TO PE3yiIbTaT
JKU3HEIESITEIbHOCTH CYJIb(aTBOCCTAHABIUBAIOIUX OakTepuii. [Iporcxomsiuil mpouecc MOKHO

BBIPA3UTh CXEMOM:
CH4+ CaSO4 mukpoopranusmbl  CaCO3 + H2O + HS.

PaccuuTaiite o0beM (H.y.) cepoBOAOpOaa, 0Opa3yrOIIerocs Mpyu BOCCTAHOBJICHHH | KT cyibdaTa
KaJbLusl, 1 OOBSICHUTE, TIOYeMY BEpXHHE CJIOU Boabl (MeHee 150-200 m) He comepkaT
CepoBOIOPOA.

87. @oTtocunTe3upyomue dakTepuu (HanpuMep, MyprnypHbIE U 3eJIeHble cepoOaKTeprn)
BOCCTAHABJIMBAIOT YIJIEKUCIIBIN ra3, UCIONb3Ysl, CEPOBOIOPOA KaK JOHOP BOAOPOAA.
COBOKYIHOCTB 3THX MPOLIECCOB MOKHO YIIPOLIEHHO MPENCTABUTh B BUAE CXEMBI



6CO2+ 12H2S  muxpoopranusmsl  CsH1206 + 6H20 + 128.

B cBs131 ¢ 3TUM MUKPOOPIaHHU3MbI UTPAIOT BAXKHYIO POJIb B OYUCTKE OT CEPOBOAOPOAA
OCBELICHHBIX 3arPs3HEHHBIX BOJIOEMOB, B KOTOPBIX 3TOT ra3 o0pa3yercst B pe3yJibTrare
pa3JIOkKEHUs] OPraHUYeCcKuX BemecT. PaccumnTaiite: 1) Maccy cepoBOIOpOa, PACXOAYIOIIErOCs
NPU CHHTE3€¢ MUKPOOPraHu3MamH yriesoaa Maccoit 90 r; 2) 00beM OUUIIeHHOH NPU 3TOM BOABI,
€CJIH Y4€CTh, YTO B PE3YJIbTATE KU3HEAESITEIbHOCTH OaKTepUil KOHLIEHTPALHSI CEPOBOIOPOIA
cHm3miack Ha 80 % u cocrasmna 0,5 mr/n (Bozxa ¢ TakuM conepskaaneM HoS mpuronHa st
UCTIOJIb30BAHUS B TEXHUKE).

88. B npornecce pa3BuTHSI BOAOPOCTH MOTPEOISIIOT 16 aTOMOB a30Ta Ha KasKIbIN
HCIIOJIb30BaHHbIN aToM (pochopa. YpaBHEHHE CHHTE3a KJIIETOYHOIO BEIIeCTBAa BOAOPOCTEH B
HMOHHO-MOJIEKYJSIPHOH (popMe MOKeT OBITh YIIPOLIEHHO 3aIIMCAHO CIAEAYIOIINM 00pa3oM:

106CO; + 16NO* +HPO4* + 122H20 + 18H+—C106H2630110N16P1 + 1380.

CnenosarespHO, eciu B Boae otHomerue n(N) : n(P) okaxercs 6onblie, uem 16:1,
JuMUTHpYomuM hakropom pocta Oyner dpocdop, B mpoTUBHOM cityuae — a30T. Ha ocHOBe
HKOJIOTHUECKHUX HAOMIOCHUH [Tl 03€P M BOJOXPAHMIIUIL YCTAHOBJICHBI JOMYCTUMbIE
koHueHTpauuu pocdopa (0,01 mr/in) u azora (0,3Mr/i1), OTHOBPEMEHHOE MPEBBIIIEHHUE KOTOPHIX
MPUBOAUT K YCHIIEHHOMY POCTY Bogopocieit. Onpenenure, Oyaer g1 HaOMOAaThCs [IBETEHNE
o3epa, eciu KoHIeHTpauus ruapodocdar-uoHoB B o3epe pasHa 0,024 mr/n, a HUTpAT-HOHOB 6,2
MT/JI, © HAlIUTe OTHOIIEHHE YHCIIa aTOMOB a30Ta K YHCIy aTOMOB (pocdopa B 3TOM BOOEME
(rugpodocdar u HUTPaT-HOHBI — OCHOBHBIE XUMHUUEcKue Gpopmbl a3oTta u pocdopa B Bozae).
IIpemnoxure criocoObl OrpaHUUEHUs POCTa BOJOPOCHIEH B BOJOEMAX.

89. B noa3zeMHbIX BO/AX JKeJie30 OOBIYHO HAXOMUTCS B BHIE THapokapOoHaTa kenesa (1),
IpUYeM KOHLEHTPALUs HOHOB JKeJie3a MOJKET MPEBBIIIATh NPEAENbHO AOMYCTUMYIO
KOHIIEHTPaLMIO B TUTheBOH Boze (0,3 Mr/mur). DTH BOJIbI OUMINAOT OT JKeJie3a yIPOLIe HHON
aspanmeii: CBOOOIHBIM NasieHHeM BOJIbI € BBICOTHI 0,4 — 0,6 M ¢ mocnenyromum GrIbTpOBaHHEM
yepes cioii 3epHucToro Matepuana. Kakas macca ocanka — ruapokcuza xenesa (111) — moxxer
BBINACTD NpH asparuu 100 T BOABI ¢ KOHLeHTpanueii nonos Fe*" 2,8 mr/n, eciu npu 5ToM
okucasiercst 90 % uonos Fe?™?

90. Ouenure, Ha CKOJIBKO METPOB MOAHUMETCS YPOBEHb OKEAHOB, €CJIN BCE JIEIHUKU PacTaroT.
VcnoBus pacueTa: a) 00beM JibJa B JIEJHUKAaX BCErO 36MHOTO 1apa paBeH ~ 24MiH. kM, 6)
pamuyc 3emin 6370 kM; B) OkeaHbl 3aHUMAIOT 71 % MOBEPXHOCTH TJIAHETHI, T') INIOTHOCTB JIbAA
0,92 r/cm?®, motHOCTS Bob! 1,00 r/em’.

Jlnsa npomexncymounozo KOHmpons

Bonpocsl k 3auery

OK-7— cnoco0HOCTHI0 K CAMOOPTraHU3AUN U CAM000PA30BAHHUIO;



HaumenosaHue Bonpoca

/o

1. | Bona u 6uochepa. Xo3sHCTBEHHO-IUTHEBOE, CEITBCKOXO03SHCTBEHHOE U MTPOMBIIIJICHHOE
BomocHaOkeHne. CBsi3b BOOOCHAOKEHUsI, 0OBOIHEHUS] U BOJOOTBEAEHUSI C TJI00ATbHBIM
KPYrOBOPOTOM BeIIeCTB. TEeXHUYECKHUI MPOTPECcC U OXpaHa BOAHBIX PECYPCOB.

2. | Ctpoenue Monekynbl Bojbl. CTPYKTypa JibJa, KUAKOM BOAbI U napa. Pusuko-

XUMUYECKHE CBONCTBA BOABL. AHOMAJNH CBOMCTB BOJABI U MX CBSI3b CO CTPYKTYPOH.
Juarpamma coctosiHus BOJbL. Pa30BbIe paBHOBECHS.

3. | PactBopbl. PacTBOpUMOCTE ra3oB B >KMIAKOCTSAX, B3aUMHAsl PACTBOPUMOCTb >KUAKOCTEM,
PacTBOPUMOCTB TBEPABIX BelecTs. KOHLeHTpanys pacTBOpPOB.

4. | PactBopbl snektponutoB. CunbHble u  ciabble  3JeKkTpoiuThl. KomudecTBeHHbIE
XapaKTEPUCTUKH MPOLECCA SJNEKTPOJUTUYECKON AUCCOLUALIUH.

5. | B3auMopnencTeus B pacTBOpax 3JIEKTPOJUTOB U HE3JIEKTPOJIUTOB.

6. | Huccoumauus Boxbl Illkama pH. BydepHble pacTBopbl, X poJib B padOTe OYHUCTHBIX
COOPYKeHHI XUMUYEeCKOW o4ucTke Bonbl, B mpaktuke AIIK, oO6beMHOM XUMUYECKOM
aHanmuze. bydepHast eMKOCTb.

7. | DNEKTPOXUMHUYECKHE MPOLIECChl. DJIEKTPOJIU3 Ul OYUCTKH BOJBI (3JIEKTPOKOATYJISIIIHA,
snekrpoduoranus u ap.). Kopposus, ee BuabL, MEXaHU3MBbI IPOLIECCOB U (PaKTOPHI HA Hee
BIIUSAOLIHE.

8. | CxopocTe  XUMHYECKHX IpoueccoB. DakTopel, ONpeAeNsIolUue  JOCTHKEHUE
XUMHYECKOTO PaBHOBECHS B PEATHPYIOLIEH CUCTEME.

9. | Cucrema canmpoOHOCTH OpraHM3MOB W €€ TNPUMEHEHHE Ui OLEHKH CTENeHHU
3arpsI3HEHHOCTH BOJOEMOB.

10. | Pasnuunple  MeTOABI  ONPECHEHUS  BOABL  JUCTWUIALMS,  BBIMOPAXKHUBAaHME,
ANEKTPOXUMHUYECKHI METOJ], METOJ] HOHHOTO OOMEHa.

11. | CtpoeHue OakTepHalbHON KIETKH. XUMHUYECKHi cocTaB Oaktepuil. [lutanue u apIxanue
OakTepuii.

12. | IlpuponHble BOABI U UX XapAKTEPUCTHUKA.

13. | CpoiicTBa XJOpa U XUMHMYECKHE OCHOBBI XJOPHUPOBaHHUS. XJIOPUPYIOLIHE PEareHThI,
ruaposns. XJIOpPOmoOTJIOMaeMOCTh BOAbL. JlexynopupoBaHnue BOABL XJIOPUPOBAHUE C
MpeABapUTEbHON aMMOHM3ALUEH.

14. | Mopgomnoruss ~ OakTepuii. HuTyatsie dopmel  OaxTepwuii. H3smeHunBOCTD
MHKPOOPraHU3MOB.

15. | Mexanndecknue METObI OYUCTKU CTOUHBIX BOJ. OTtcTamBanne. Koarymsius.

16. | Metoapl yaaleHUs TSDKEIbIX MeTauloB. PeareHTHbie wmeronbl. HOHHBIA 0OOMEH.
I"apBaHOKOAryJISATOPSI.

17. Mukpodnopa u MukpodayHa akTHBHOTO HIIa.

18. DakTopsl, BAUSIOUINE HA CKOPOCTb PEAKLHHU. 3aKOH ACHCTBUS MACC AJisi TOMOTE€HHOHN H
reTeporeHHON peakLuu. DHeprusi akTUBALUHU.

19. [Ipumenenue Quotanmu 1yt OYUCTKH BOAbL. Buabl guiotarmu. MexaHu3M neHdcTBUS.

20. [XapakTep U UICTOYHUKH 3arPsI3HEHUsT BOJOEMOB.

21. | dakTOphl, BAUSIOMINE HA CKOPOCTh PEaKLUUHU. 3aKOH NEHWCTBUS MacC IJIsi TOMOTE€HHON U
reTeporeHHON peakuu. DHeprusi akTUBALUU.

22. [Mpumenenue ¢uroTaruu Juisi OYMCTKY BOAbL Buabl duiotammu. MexaHu3m nefdcTBus.

23. | XapakTtep U HCTOYHUKH 3arpsA3HEHUS] BOJOEMOB.

24. BnusiHME BHELIHUX YCJIOBHUI HA Pa3BUTHE MUKPOOpPraHu3moB. DakTopsl pocta. Biusxue

TeMIIepaTypbl CBETA, PEaKLUU CPebl.




25.

HOBerHOCTHbIe SIBJICHUAA. AI[COp6L[I/I$I Ha rpaHUuE ) KUAKOCTh- ra3, ) KUAKOCTD - )KUJKOCTD,
ras - Teepnoe teno. [IpakTuyeckoe npuMeHeHne afncopouuy.

26.

bakTepruosornieckuil aHaiaus. Breinenenue YuCThIX KyJbTyp.

OIIK-1 — cnoco0HOCTb NPeayCMOTPETh MePbI M0 COXPAHEHHUIO U 3a1IUTe

JIKOCHUCTEMBI B X0/Ie CBOeil 001ecTBeHHO 1 MPo(heCcCHOHAIBHOM eI TeJIbHOCTH

27. | ®U3UKO-XUMHUYECKHE METOAbl OYMCTKH CTOYHbIX BoA. Koarymamus. ®@uokymiasuus.
MexaHu3m AeNHCTBUSL.

28. [Xumuueckue nokasarenu kadectsa Boasl, pH, xxectkocts, XIIK, BIIK.

29. | CamoouuIIieHre BOAOEMa OT NMATOreHHONW MUKPO(IOpHL.

30. MeTonmbl OCBETJIEHHUS W YaCTUYHOTrO OOeCIBEYHMBAHHS BOMABI, OOpaOOTKa BOAbBI

KOaryJisiHTaMHu, BbI60p OIITUMAJIBHBIX YCJIOBPIP'I, pacydeT 103kl KOAryJsiHTaA.

31. | Yronbuas kucnora. OnpeneneHne arpeCCUBHOCTH.

32. | OkucIeHne OPraHUYeCKUX BELIECTB B a3POOHBIX yCIOBHSX.

33. | Meroab! mosydeHus1 KOJUIOUIHBIX pacTBOPOB. CTpoeHUE MULIEIIBI.

34. | ®u3nosorus MUKPOOPTaHU3MOB. A3poOHOe U aHa3poOHOoe nbixanue. bpoxenue.

35. | OxucnsiemocTb. MeTOIbI OTIpEAeIeHHSI.

36. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  MOTeHUuasbl.  OmnpeneneHne  OKUCIUTENBHO-

BOCCTaAHOBHUTCJIbHBIX YCJIOBI/IfI HpeCHOfI BOJbI OTKPBITBIX BOOOCMOB.

37.

(OCHOBHBIE TPUEMbI TEXHHUECKOTO BO3ACHCTBUS HA MUKPOOHOE HacesieHue BOAbl. BpenHbie
M TIOJIE3HbIE  MHUKPOOpraHusMbl.  JKHU3HEAEATENbHOCTH  MUKPOOPTaHU3MOB  Ha
BOJOTIPOBOIHBIX OYUCTHBIX COOPYKEHUSIX.

38. | CanuTapHO - XUMHUYECKUH aHAJIN3 NPUPOIHBIX BoA. Pusznueckue MokaszaTeian KauecTBa
BOJIBL

39. | OnpeneneHue MNpO3pavyHOCTH, MYTHOCTH, LIBETHOCTH, B3BEIIEHHBIX BELIECTB U
OKHCJIIEMOCTH BOABL

40. | PactBopbl. CrocoObl BbIpaKEHUs KOHLEHTPALMH PAcTBOPOB. MOJISIPHAs, MOJISIpHAs
KOHLICHTPaLUsl S5KBUBAJIEHTOB, MOJSIJIBHOCTD, MAaccoBasi A0Js1, TUTP. PaccuuTaiite Maccy
THIPOKCHAA HATPUS M MAacCy BOABL HEoOXOoAMMyr i mpurotoBieHus S00r 5%
MOIOLIErO PacTBOPA.

41. | YyacTue MEKpPOOPraHM3MOB B KPYTOBOPOTE BEIECTB B MPHUPOJE. Y IBTPAMUKPOOBL.

42. | @akTophl, BIHAKOLIME HA CKOPOCTb XHUMHUYECKHUX pPEaKLUU. DHEprus aKTUBALUU.
I'OMOreHHBbIN U reTepOreHHbIN KaTalus.

43. | Ipocrefimumne. OOmue cBeneHUss O CTPOSHUM KJIETKH W MecTax ux oburtaHusi. OCHOBBI
KJIaCCU(UKALIIH MTPOCTEHIINX.

44. | O0mas, NoCTOsIHHASL, BPEMEHHAs JKECTKOCTh BOABI. MEeTOIbl YMSATUEHHS BOIBI.

45. | MexaHndeckue MeTObl OUUCTKU BoAbl. PusbrpoBanue. IleckogoBku. OTCTOMHUKH.

46. | Bnussaue Qu3MYeCKNX, XUMHYECKHX OHOJIOTHYECKHMX (aKkTOpOB Ha  pa3BUTHE
MHKPOOPraHU3MOB.

47. | OnpeneneHyue arpecCUBHOCTH YTrOJIbHON KHUCIIOTHI B BOJE.

48. | PU3UKO-XUMUYECKHE METOAbl OUUCTKHU BOABL. DoTanus.

49. | AdpobHbIe TPOLECChl OUUCTKU CTOYHBIX BOA. buonorndeckue npynel. DPPeKTHBHOCTD
a3pOOHBIX METOJIOB OUYHUCTKH CTOYHBIX BOJ.

50. | IloBepxHOCTHBIE siBeHHS. Ancopbums u xemocopOuusi. IIOBEpXHOCTHO aKTHBHBIE H
MOBEPXHOCTHO-UHAKTUBHBIE BEILECTBA.

51. | Meroabl u3BJIeYeHUST SMYJIbIHPOBAHHBIX BEIECTB: (hIOTALHS, SEKTPODIOTALIHS.




52.

Kecrrocts Bonbl. CriocoObl €€ CHIKEHUSL.

53.

ObGe3zapaxxuBanue Boael. (OOe3zapakuBaHHE BOJABI XJIOPOM, XJOPCOAEPKALINMU
BEIIECTBAMH, HOJIOM, O30HOM, HOHaMH cepedpa.

INK-16— CIIOCOOHOCTHIO HCMO0JIL30BATH OCHOBHBbIE 3aKOHBI

€CTECTBEHHOHAYUYHBIX JAUCHUILIUH, METOAbl MATEMATHYECKOr0 aHAJIu3a H
MOJEJUPOBAHUS, TEOPETHUYECKOT0 U IKCIEPUMEHTAJBHOI0 HCCJIeT0BAHUSA
npu pemeHuu npodeccuoHAIBLHBIX 3a1a4.

54.

Bonopocan, rpudel, npocreiimne, KOJOBPATKH, YePBH U OaKTEpUH.

55.

OunctHble coopyskeHus: CenTukTaHk. [[ByXbspyCHBIN OTCTONHUK.

56.

OcHOBHbBIE KOMIIOHEHTBI (I)I/ISI/IKO-XI/IMI/ILIGCKOFO COCTaBa NMPUPOAHBIX BOA. B3BCHICHHLIC
BCIICCTBA, NOHBIL, PACTBOPECHHBIC ra3bl, MUKPOSJICMCHTHI.

57.

Metonpl  yhoaneHust TMOBEPXHOCTHO -  aKTUBHBIX  BEINECTB.  OHOJOTMYECKHH,
ancopOIMOHHBIA HOHOOOMEHHBIH, METO/I IEHHOH cenaparum.

58.

’KectkocTb BOABL. MeTONBI ONIpeneneHus.

59.

Mertons! onpeneneHns peakLuu Cpeabl 3JeKTpoauToB. PaccunTalite pH pedHoit BOABL,
€ClIM KOHLEHTPALUU T'UAPOKCU/ HOHOB B Heil 107 Momb/m.

60.

Bpemennas xectkocTb Boabl. CriocoObl ee ycTpaHeHus1. Paccunraiite Maccy rameHoi
U3BECTH, HEOOXOIUMOM 1151 YCTPAHEHUSI BPEMEHHOM KECTKOCTH B OJJHOM KyOHUECKOM
MeTpPEe BOJABIL, €CJIH JKeCTKOCTb BOIbI 770K,

61.

KommnnekcHbie coenunenus. KoopannaunonHas teopust Bepaepa. MeTtonbl NOay4YeHUs.
BHyTpeHHsIst 1 BHEIIHSAS KOOPAWHAIIMOHHBIE Chepbl KOMIUIEKCOB. CTPyKTypa
BHYTPEHHEH KOOPIUHALMOHHOH cephl. LIeHTpanbHbIi aTOM - KOMIUIEKCOOOpa3oBaTeb,
JIUraHAbl, KOOPAUHALMOHHOE YHUCIIO, 3apsA KOMIUJIEKCHOTO HOHA. XMMHUYECKas CBA3b B
KOOPAMHAIIMOHHBIX COeUHEHUSX. TUIbI KOMIJIEKCHBIX COeIMHEHUN. 3JHaUeHNe
KOMIUIEKCHBIX COETUHEHUH B XUMHH, OUOJIOTHH, CEIbCKOM XO3SIHICTBE U TEXHUKE.

62.

Kaxue Buabl kKaueCTBEHHOIO XMMHUYECKOTO aHalln3a Bbl 3HaeTe? Kakue aHMOHBI
OTHOCATCA K 1-f U 2-1 aHaMUTUYECKUM IpyIIaM U UX XUMUYECKHE XapaKTepUCTUKU?
[IpuBenuTe ypaBHEHHs pEakIii OTASNBHOTO OOHApYKeHUs Cyabdar, kapOoHaT,
oprodocdar 1 XJIOPUA HOHOB;, YKAKUTE AHATUTUIECKIE Y(PPEKThI.

63.

OO6paTuMOCTh XUMUYECKUX PEAKIHiA. XUMHYECKOE PABHOBECHE B TOMOT'€HHBIX U
reTeporeHHbIx cucremax. CocTosiHue TUHAMHUYECKOr0 XUMUYECKOTO paBHOBECHS,
YCJIOBUS U MPU3HAKU PAaBHOBECHOT'O COCTOsIHUA. KOHCTaHTa XMMHUYECKOTO PABHOBECHS,
€€ poJib B OLIEHKE HANpaBJIE€HHOCTH XUMHUYEeCKUX peakiuil. CMmelleHne paBHOBECUS IpU
W3MEHEHUN KOHLIEHTPALUU PearupyolnX BeIEeCTB, TEMIIEPATYPhl U NaBJICHHUS.
ITpunnun Jle - IlaTense. Posb npeacTtaBieHnil 0 XUMUYECKOM PABHOBECUU B
NOHMMAaHHUH U OLEHKE XUMHUYECKUX 1 OHOJIOTMYECKHX MPOLIECCOB.

64.

Turpumerpust. OCHOBHbBIE TIOHSITHSI - TUTPOBAHKE, TUTPAHT, TOYKA SKBUBAJIEHTHOCTH (€€
(buKCHPOBaHHE XUMUYECKUMU METOAaMH, (PU3MKO-XUMUUecKuMu Metonamu. Koneunas
TOYKA TUTPOBAHUS, CTENIEHh OTTUTPOBAHHOCTH, KPUBAsi THTPOBAHUS, aJTHKBOTA
(onpenenenusi). OCHOBHOE ypaBHEHUE TUTPUMETPUH. MOJIsIpHAST KOHIIEHTPALIUS
skBuBajieHTa. TpeOoBaHMs K PEaKIUsIM B THTPUMETPUIECKOM aHAJIH3E.

65.

KOppOSI/Iﬂ TEXHUYCCKOTO XKEJIE3a B PA3JIMUHBIX BOAHBIX CpE€aax U METOABI 3alllUThI €0
OT KOPPO3HH.

66

CKOpOoCTb XMMHUECKUX PEAKLUN U €€ 3aBUCUMOCTb OT KOHLIEHTPaLUU U TEMIIepaTyphl.
3axoHn nericteyromux mace K. I'yiapnOepra u I1. Baare. Koncranrta ckopoctu
XUMHYECKON peakuuu, ee puzndeckuii cMbicn. 3akoH BanT-I'odda. Dueprus
AKTUBALIUU.




67 | Ionsitue 06 3yMeKTPOAAX U AJIEKTPOAHBIX MOTeHIMaNax. CTaHIAPTHBINA BOAOPOIHBIN
3JEKTPOA. Psig cTaHmapTHBIX 3JIEKTPOAHBIX NOTeHIMANo0B. YpasHeHue HepHera.

Y nanenue npumeceii u3 Boabl. Koarymsaute! (mpumepsr). Koarymsmus. Ocaxnenue

68. | (mpuBenUTE XMMH3M MIPOLIECCOB MPH NOOABICHUH U3BECTH, KAJIBLIIUHUPOBAHHON COMBI U
amoMuHaTa Hatpus). [Iporieccbl HOHHOTO OOMEHa — THIIOBAsI MPOLIEAYPA YMSTUSHHS
BOJIBL

OO6umne cBenenus o pactsopax. Tumbl pacTBOpoB. BogHbIe 1 HEBOIHBIE PACTBOPBL
69. | DHepreruka npoiecca pacTBOpeHHs. PacTBOpUMOCTb BeleCTB. 3aBUCHMOCTD
PacTBOPUMOCTHU OT MPUPOBI U CBONCTB PaCTBOPUTEINSL U PACTBOPEHHOTO BELIECTBA.

[TonsiTHE O OMCTIEPCHBIX CUCTEMaX;, HX Knaccuukanms. Konnonaabie pacTBOPHI.
70. | Metonb! ux nonaydenus. CelMMeHTALMOHHAS U arperaTuBHasl yCTOHYMBOCTh KOJIJIOUIOB.
Koarymsuus. I'eneobpasosanue.

B uem yHukanbHOCTB BoJbI? Pa30Bas AUarpaMMa COCTOSIHUS BOJIbL, €€ PaKTHYeCKOe
71. | 3HaueHue. KakoB xumMuueckuii coctaB npupoHbIx Boa? Kakue rasspl, a Takxke Ipyrue
THUIIBI IPUMeECE MOXKET COAepKaTh MPUPOIHas Boja?

KakoBbr HEOOCTATKU U NPEUMYIIECTBA YMATICHUA BOAbI U3BCCTHIO U KaHbI_IPIHI/IpOBaHHOfI
72. | conoii? KakoBa pojb KoaryiastHToB B 3ToM mpouecce? Koarymsauus u Gpuoxymsuus.
XUMU3M peakiui U3BECTU U KapOOHATa HATPHSI B MIPOLIECCE YMATUEHHS BOIBL.

Konnounueie cucrembl. CriocoObl OJyUeHUs], yCTOHYUBOCTD U pa3pymeHne. CocraBTe
73. | dopMyiy MULIEIUTBI 30J11 KDEMHHEBOH KHCIIOTBI, H300pa3uTe CXeMy CTPOEHHS] MHULIEILIBI,
OIpenenuTe 3apsAa KOJUIOUIHON YaCTULIBL.

K pactopy Nay;CO3z nobaBuiu cieayronie BemecTsa;

74.
a) HCI; 6) NaOH; B) Cu(NO3)2; 1) K»S. B kakux ciydasx ruapoiiu3 kapOoHaTa HaTpHsi

yeuutcesi? ouemy? CocTaBbTe HOHHO-MOJIEKYJIIPHBIE YPABHEHUS THAPOJIN3A
COOTBETCTBYIOLIUX COJIEH.

Bona kak pactBopurens. BpeMeHHast ¥ IOCTOSIHHASL XKECTKOCTh BoAbL. CriocoOsl ee
75. | ycrpaHeHusi. CocTaBbTe ypaBHEHHUS] COOTBETCTBYIOIIMX PEAKLIMN yCTPaHEHUSI )KECTKOCTH
BOJIBL

Uro Ha3bIBaeTCsl MOHHBIM MpousBeneHueM Boabl? Beruucnurte pH 1 pOH 0, 011
76. | pacTBOpa YKCyCHOM KUCJIOTBI, CTENEHb HOHU3ALIUNA KOTOPOM B 3TOM pacTBOpe pasHa 4,2
%.

HMmeetcs pactsop Al(SO4)3 ¢ Maccosoii noneii @ = 10 % u nunotHocThio p = 1,105 r/em?.
77. KakoBbr MOJIIpHAasA KOHUCHTPALUsA, MOJIIpHAA KOHUCHTPALUSA S3KBUBAJICHTA, TUTP,
MOJIAJIbHOCTD M MOJISIPHAST TOJIS BEIECTBA 3TOrO pacTBopa’

Kaxk 3aBucur crenens ruapousa ot remneparypoi? [louemy? B kakyto cropoHy
78. | cmectutcs pasHoBecHe ruznpoinza NaCN, ecinu K pacTBOpPY NpUOaBUTh:
a) 1eJI04b, O) CHIIBHYIO KUCIIOTY; B) XJIOPUI AMMOHHUSI.

Meronbl  OexJOpUpOBaHUsA BOAbBL. YpPaBHEHHUS [MPOLIECCOB, MPOUCXOIALIUX MpHU
79. | ReXIOpUPOBAHUU BOMBL.

80.  PeareHTHBIE METOIbI OUHUCTKH CTOYHBIX BOA: 00pabOTKa KOAryJisiHTaMH, HeHTpanu3anus
KHCJIOT U OCHOBaHMIA.

BOI’IpOCbIj BBIHOCUMBIC Ha 3a4€T, JOBOAATCA A0 CBEACHHA CTYACHTOB 3a MECCALl OO €TI0
caayvu.

7.4 Meroanueckue  MaTepuaJibl, OMNpelejsiiOIINe  MPoUeaypPbl
OLICHUBAHUS 3HAHWUN, yYMEHHMH W HABBIKOB M ONbITA AeATeJbHOCTH,
XapaKTepU3yKIIUX 3Tanbl (OopMHPOBAHUS KOMIIETEHLUIA



IIpu npoBepke Kelic-3aJaHuil OIICHUBAIOTCS: - TOCJICAOBATEIBHOCTh H
PaITMOHAJILHOCTH BHITIOJIHCHUSA, TOYHOCTH (DOPMYNHPOBOK, OOOCHOBAHHOCTH
peLLIEHUN.

OleHKa «OTJUYHO»  BBICTABIACTCS TMPU  YCJIOBHM  OPUTHMHAIBHOTO
000CHOBAHHOTO MPaBUJILHOT'O OTBETA CTY/ICHTA.

OleHKa  «XOpoOIO0»  BBICTABJACTCS TMPHU  YCIOBUM  OOOCHOBAHHOTO
MPaBUJIBHOTO OTBETA, COACPIKAIIETO 1-2 HETOUHOCTH.

OlLleHKa «y/10BJIETBOPUTEIBLHO» BBICTABJISIETCS MPU YCIOBUU MPABUILHOTO
MoAX0/a K pemeHuto 3ananuus, 70 % 3a1anus BHIMOIHEHO, BEPHO.

OLCHKA «HEYAOBJETBOPHTEJBHO» Y OOHAPY)KUBACTCS CYIIECTBEHHOE
HETOHMMAaHUE TPOOJIEMbI WIIN KEeHC-3aJJaHue HE MPEACTABICHO BOOOIIE.

IIpn npoBepKe KOHTPOJILHBIX paoor, OLICHUBAIOTCA -
MOCJIEA0BATEbHOCTh U PAlUOHAJIBLHOCTh  BBIMOJIHCHUS, TOYHOCTh
(hopMynupoBOK; 0OOCHOBAHHOCTH PEIIECHUN MPAKTHICCKUAX 3a/1a4.

OlleHKa «OTJIMYHO» BBICTABJISAETCA MPU YCIOBUU MPABWIBHOTO OTBETA
cTyaeHTa He MeHee ueM 90 % 3amanwuii;

OlleHKa «XOpOLIO» BBICTABISACTCS MPU YCJIOBUM MPABWIBHOTO OTBETA
CTyZ€HTa He MeHee ueM 75 % 3amanuii;

OlLleHKa «y10BJIETBOPUTEIbHO» BBICTABJISIETCS MPU YCIOBUU MPABUIHLHOTO
oTBeTa cTyAcHTa He MeHee 60 % 3amaHuii.

OleHKa  «HEyAOBJIETBOPUTEJBbHO»  BBICTABISACTCS  MPU  YCJIIOBUM
MPaBUJILHOTO OTBETA CTyAeHTa MeHee 60 % 3amanuil.

Kpurepuu oueHKkHn 3HAHUI CTYA€HTOB MPHU NMPOBEAEHUN TECTHPOBAHMS

OlleHKa «OTJMYHO» BBICTABIISICTCA MPH YCJIOBHW MPABUJILHOTO OTBETa
CTyZI€HTa HE MeHee ueM 85 % TEeCTOBBIX 3aaHUM,

OleHKa «XOPOII0» BBICTABIISCTCS MNPH YCIOBUM TPABUIBHOTO OTBETa
cTyaeHTa He MeHee yeM 70 % TecTOBbIX 3aaHHM;

OlleHKa «y10BJI€TBOPUTEIbHO» BBICTABIIACTCS MPH YCIOBUM MPABHUIILHOTO
OTBETa CTyjAcHTa He MeHee 51 % TeCTOBBIX 3aJaHHUI;

OleHka  «HEYAOBJIETBOPHUTEJbLHO»  BBICTABISACTCA  IPU  YCJIOBHH
MPaBWILHOT'O OTBETA CTyAeHTa MeHee ueM Ha 50 % TeCTOBBIX 3aJaHUM.

Kputepussimu  omeHkm  pedepara  SBISIOTCA.  HOBH3HA  TEKCTA,
000CHOBAaHHOCTH BHIOOPA UCTOYHUKOB JIUTEPATYPHI, CTETICHh PACKPHITHS CYIITHOCTH
BOITPOCca, COOMOAeHUS TpeOOBaHUH K 0(POPMITCHHIO.

OLICHKA «OTJIMYHOY ¥ BBIIOTHEHBI Bce TPeGOBAHMA K HAMMCAHUIO pedepara:
o0o03HaueHa mpodyieMa U 000CHOBaHA €€ aKTyaJbHOCTh, C/IeJIaH aHaJInu3 Pa3IMUHbIX
TOUYCK 3PEHUS HA PacCMaTPUBAEMYIO MPOOIEMY U JIOTHYHO H3JI0XKEHA COOCTBEHHAS
MO3UIUsA;, COPMYIMPOBAHBI BBIBOJBI, TEMa PACKPHITA TOTHOCTHIO, BBIICPKAH
00BEM; coOmoACHBI TPEOOBAaHUS K BHEITHEMY O(OPMIICHHIO.

OLeHKa «X0pomIoy ¥ OCHOBHbIE TpeGOBaHUA K ped)epary BBIIOIHEHbI, HO
IIPY 5TOM JOMYIICHBI HEA0UETH. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKCHHUH



MarTepuaja;, OTCYTCTBYET JIOTMUECKAas MOCJIEAOBATEIbHOCTh B CYXACHUAX, HE
BEIZICpKaH 00bEM pedhepaTa; IMEIOTCS YITYIIEHUS B O(DOPMITCHHUH.

OLCHKA «YA0BJIETBOPHTEIBHOY ¥ HMEIOTCS CYLIECTBEHHBIE OTCTYIIICHHUS OT
TpeboBanmii K pedepupoBannio. B wacTHOCTH: TeMa OCBEIEHA JIAITh YaCTHYHO,
JIOTTYTICHBI (haKTHUECKHE OMMUOKH B coAepkaHuy pedepara; OTCYTCTBYIOT BHIBOJIBI.

OLCHKA «HEYI0BJIeTBOPUTEIbHO» Y TemMa pedepara HE pacKphITa,
oOHapy’KMBAETCS CYIIECTBEHHOEC HEMOHUMaHWE MpoOjaeMbl Wil pedepar He
MPEJICTABJIEH BOBCE.

Kpurtepuu ouieHKH y4acTus B JUCKYCCHM:

OueHuBaeTcad 3HAHHME MaTepuaja, CIOCOOHOCTh K €ro 00OOIIECHMIO,
KPUTHYECKOMY OCMBICIICHHAI), CUCTEMATHU3ALMU, YMEHHUE AHAIU3UPOBATH JIOTHUKY
paccyX/JCHUH W BbICKA3bIBAHWUW: HABBIKA MyOJMYHOM peuu, apryMeHTallWH,
BCJICHUS TUCKYCCHH U TIOJIEMUKH, KPUTHUECKOTO BOCTIPUATHA HH(POPMAITHH.

OlleHKa «OTJIMYHO» CTaBUTCS, €CJU. CTYJAEHT IMOJHO YCBOWI Y4Y€OHbIM
marepuall. [IposaBiser HaBbIKA aHAIU3a, 0000IICHUS, KPUTHUECKOTO OCMBICIICHHUS,
myOJIMUHON PEUU, apryMEHTALIMK, BEJICHUS TUCKYCCUU U MOJIEMUKH, KPUTHUECKOTO
BocnipusATHs wWH(popMmarmu. Marepuan HM3JI0KeH TPaMOTHO, B OMPEACICHHOM
JIOTUYECKON TMOCTEIOBATENBHOCTH, TOYHO UCHOJIB3YETCS TEPMUHOIOTHS, MOKA3aHO
YMEHHUE WUTIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS KOHKPETHBIMU MPUMEPAMHU,
MPUMEHATh WX B HOBOW CHUTyalldW; BBICKA3bIBAaTh CBOK) TOUKY 3PCHUS,
MPOAEMOHCTPUPOBAHO YCBOCHUE PAHEE M3YUYCHHBIX COIMYTCTBYIOIIMX BOIMPOCOB,
c(hOopMHUPOBAHHOCTh M YCTOMYHMBOCTh KOMIICTCHITMH, YMEHUH W HAaBBIKOB. Moryt
ObITh JIOMYIIEHbl OJIHA — JIB€ HETOUHOCTH TPU OCBEIICHUH BTOPOCTENEHHBIX
BOIPOCOB.

OLeHKa «XOpOIIO)» CTABUTCSA, €CJU. OTBET YJAOBJIETBOPAECT B OCHOBHOM
TpeOOBAHUAM HA OLEHKY «5», HO MPU ATOM HUMEET OJUH M3 HEAOCTATKOB: B
YCBOECHUM y4eOHOr0o MaTtepuajia AOMYIIEHbI HEOObIINE TPOOESbl, HE NCKA3UBIIINE
coJiepKaHue OTBETA; MOMYIIEHBI OJMH — JIBA HeI0UYeTa B (POPMUPOBAHUN HABBIKOB
myOJIMUHON Peum, apryMEHTALIMK, BEJCHUA TUCKYCCUHU U TTOJIEMUKH, KPUTHUECKOTO
BOCTIPHATHS WH(DOPMAITHH.

OlLeHKa  «yAOBJIETBOPUTEJBbHO»  CTABUTCA, €CJIM.  HEMOJHO WM
HETMOCJIEOBATEIBHO PACKPBHITO COJICPKAHME MaTepualia, HO TMOKa3aHO oO0iiee
MOHAMAHWE BOMPOCA W NPOJAEMOHCTPUPOBAHBI YMEHMS, AOCTATOYHBIE JIJIA
JAJbHEUIIEr0 YCBOCHUS Marepuaiia. MMenuch 3arpyqHEHUs WIM JONMYLICHBI
OIIMOKHU B ONPEEICHUN MOHIATHH, UCIIOJIb30BAHUM TEPMUHOJIOTUHU, UCTIPABJICHHBIC
MOCJIE HECKOJIBKAX HABOAIIMX BOMPOCOB, MPHU HEMOJHOM 3HAHUH TEOPETHYECKOTO
MaTrepualia BBISBIICHA HEOCTAaTOYHAS C(HOPMHUPOBAHHOCTH KOMIIETEHITNN, YMEHUH
Y HABBIKOB, CTYJICHT HE MOKET MPUMEHUTh TCOPHUIO B HOBOH CUTYAIUH.

OlLleHKa «HeyA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIA; HE PACKPHITO OCHOBHOE
colepkaHue Y4deOHOro marepuana, OOHapyXEHO HE3HAHWE WM HEMOHUMaHHE
OoJplIEH UM HanOOoJIee BaXKHOW YacTh yueOHOro mMarepuana. JonyiieHsl omuoku
B ONPEACICHUHM TOHATUM, NPU HWCMNOJb30BAHUA XUMHUYECKOW TEPMHUHOJIOTHH,
KOTOPbIE HE WCIPABJICHBl TOCIE HECKOJbKMX HABOASAIIMX BOIMPOCOB, HE
chopMHUpOBaHBl ~ KOMIICTEHIIMA, YMEHWUA W HABBIKM TyOJUYHOW  peuw,



apryMEHTAINK, BEJACHUS UCKYCCHH W TOJEMHUKH, KPUTHYECKOTO BOCIIPHUATHS
uHdopMarm.

Kpurtepuu oueHku 3HaHHI CTYIEHTA NPH cAade 3a4eTa:

3aueT BBICTABISAETCA CTYACHTY, 1) KOTOpHIH 0O0JagacT BCECTOPOHHUMH,
CUCTEMATU3UPOBAHHBIMU W  [IYOOKMMHU  3HAHUSAMHU  MaTepuaiia  yueOHoM
MPOrpaMMbl, YMEET CBOOOJHO BBHIMOJHSATH 3aJaHUA, MPEIyCMOTPEHHbIC YUEOHOM
MPOrpaMMOi, YCBOWJI OCHOBHYIO M O3HAKOMMUJICS C JAOMOTHUTENBHOMN JINTEPATYPOH,
PEKOMEHA0BaHHOHN yueOHOM mporpammoii. CTyJIEHTY, YCBOUBIIEMY B3aUMOCBS3b
OCHOBHBIX TIOJOKCHUH W TOHATUH AUCHUIUIMHBI B WX 3HAYEHUM I
MpuoOpeTacMOi  CHEIMANIbHOCTH, NPOSBUBIIEMY TBOPUYECKHUE CIHOCOOHOCTH B
MOHUMAHWUM, W3JIOKEHUM M WCIMOJIb30BAHWM YUYe€OHOTO MaTepuayia, MPaBUJIbHO
O00OOCHOBBIBAIOIIEMY TPUHATHIC PELICHUS, BIAJCIONIEMY Pa3HOCTOPOHHUMH
HaBBIKAMU W MPUEMAMU BBITIOJIHEHUA MPAKTUUYECKUX PadOT.

2) cTynmeHTy, OOHApyXXHUBIIEMYy TIOJIHO€ 3HAHWE MarepHana y4eOHOM
MPOrpaMMBbl, YCIEIIHO BBIMOJHSIOMEMY NPEAYCMOTPEHHbBIE YUeOHOM nporpamMmoit
3a/1aHus, YCBOMBIIEMY MaTepuajl OCHOBHOU JIMTEpATyphl, PEKOMEHIOBAHHOMN
yueOHOM nmporpamMmmoit. CTyAEHTY, OKa3aBIIEeMy CUCTEMAaTU3UPOBAHHBIA XapaKTep
3HAHUH MO JUCHHUIUIUHE, CIIOCOOHOMY K CAMOCTOATEIbHOMY MOMOJIHEHUIO 3HAHUH B
XO/le JaNbHEWIIed yueOHOM paboThl W MPodeCCHOHATBHON JCATEIIBHOCTH,
MPAaBUJIBHO  TMPUMEHSIOMIEMY TEOPETUUECKHE MOJIOKEHUS TMPU  PELICHUU
MPAKTUUYECKUX BOMPOCOB M 33/ay, BJIAACIOLIEMY HEOOXOJAUMBIMU HABBIKAMHU H
MPUEMaMU BbITIOJIHEHUS MPAKTUUECKUX PadoT.

3) cTyAeHTY, KOTOPHIA TMOKa3ajd 3HAaHWE OCHOBHOTO Martepuajia ydeOHOM
MporpaMMbl B 00beME, JOCTATOUHOM U HEOOXOAMMOM i AabHEHIIeH ydueOnl 1
npeacTosnieit padoTel Mo chneuraibHOCTH. Crenan HeOOJbIIOE KOJIMYECTBO
OIIMOOK, HE MPEHATCTBYIOIIUX OOIIEMY MOHMMAHUIO PE3YJbTaTOB XUMHUECKUX
MPEBPAICHUNA, 3HACT B3aUMOCBSI3M MEXKIY KJacCaMu COCIAMHEHWH, OTBEUaeT Ha
BONPOCHI B OCHOBHOM TIOJIHO TIpH ¢JaboM  JIOTHUECKOM  O(hOPMITCHUN
BBICKQ3bIBAHMUSL.

3aueT HE BBICTABJIACTCS CTYJICHTY, KOTOPBIN HE 3HAET 3HAUWUTEIBLHON 4acTH
MPOrpaMMHOr0 Martepuajia, JOMYCKAeT CYIIECTBEHHbIE OMMOKKA MPU OTBETAX Ha
BOTIPOCHI OMJIETa, HE MOKET JIOTHUYECKH MPAaBUIIBHO TIepeaaTh HH(POPMAITHIO.
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CHECIHATH3HPOBAHHAS MeOeTb(yIcOHas JOCKA,
yueOHas MeOeb).

TMomemenue Ne233 300, mocamouHbIX MeCT — 12
miomanas — 42,4KB.M; 1a00paTopus .
CHECIHATH3HPOBAHHAS MeOeIb(yIcOHas JOCKa,
yueOHas MeOeb).

TMomemenue Ne412 300, mocamounbix MecT — 144,
miomaas — 131,7kB.M; yucOHAS Ay AUTOPHS I
IPOBCOACHUA 3aHATHH JICKIIHOHHOTO THIIA.
CIUITMT-CUCTEMA — 2 INT.;
CHECIHATH3HPOBAHHAS MeOeIb(yIcOHas JOCKA,
yucOHAs MeOCTTB);

TEXHHUECKHE CPEACTBA OOyUCHHUS, HAOOPHI
JCMOHCTPAIMOHHOTO 000pYI0BAHNUA H YICOHO-
HATJBITHBIX TIOCOOHH (HOYTOYK, IIPOEKTOP, 3KPaH);
mporpammuoe odecrieucHue: Windows, Office.

TMomemenue Ne234 300, mocamouHbIX MeCT — 12
miomaas — 38,0kB.M; YucOHAS CIICHHATH3HPOBAHHAS
1a00paTOPHS AHATUTHICCKON XuMuH (Kaeaps
XUMUH) .

nmadopaTopHOS 000PYI0OBAHUC
(mkad mabopaTtopHbIii — 1 miT.;
neHTpudyra — 1 mr.;);

CHECIUATH3HPOBAHHAS MeOeTb(yIcOHas JOCKa,
yueOHas MEOETD).

«XUMHSL U
MUKPOBUOJIOT
U BOJIbI»

TTomemenne No420 I' /], mocagounbIx Mect — 25,
mwIomaab — 53,7KB.M; IOMEIICHHE JJIS
CaMOCTOATCIIEHOH PaOOTHL. TCXHHICCKHE CPCACTBA
00Y4CHU(KOMITBEOTEDP MIEPCOHAIBHBIH — 13 1mT.);
JOCTYT K CeTH « MHTEPHET», TOCTYII B JJICKTPOHHYEO
HH(POPMATHOHHO-00PA30BATCIEHYIO CPEIY
YHHBCPCHTCTA,
CHCIHATH3HPOBAHHASA MCOCIb (YucOHAs MCOCTD).

[Tporpammuoe obecneucHue: Windows, Office,
CICIHATM3HPOBAHHOC IMLCH3HOHHOS H CBOOOIHO
PacHpoCTpaHACMOE IPOTPAMMHOE O0CCIICUCHHE,
PeIyCMOTPEHHOS B pPadoUeH mporpaMme

350044, Kpacnogapckuit
Kkpa#i, r. KpacHozap, yi.
mM. Kanununa, 13




