





1 Meny 1 327244 0CBOEHUS TUCIUTLIHHDI

Heabr0 0OCBOSHHS TUCLUILTUHBI « XUMHSI B MUKPOOUOJIOTHST BOABD SABIISIETCS 0000IIEHHE,
cHCTEMAaTH3alMusl, YIIyOJIeHHe TEOPETUYECKUX 3HAHWH 1O XMMHUU BOJBI M BOIHBIX PacTBOPOB,
TEOPETUUECKIM OCHOBAM XUMHUECKUX, (PU3UKO-XUMHUYECKUX U MUKPOOHOIIOTHYECKHUX MPOIIECCOB
OYHCTKHU BOJBI B HICKYCCTBEHHBIX U MPUPOIHBIX YCIOBHSIX;

— pa3BUTHE MPAKTUYECKUX YMEHHI U HABBIKOB PEIICHUST KOHKPETHBIX MPOU3BOCTBEHHBIX
3a/a4, CBA3AHHBIX C OLEHKOW KauecTBa BOIBI M BBIOOPOB CIOCOOOB 0OpabOTKH MPHUPOIAHBIX H
CTOYHBIX BOJI PA3JIMYHOTO COCTABA.

3apauu:

— naTh 00y4aroIKUMCs HEOOXOAMMBbIE 3HAHHSI 00 OCHOBHBIX CBOWCTBAX BObI, €€ CTPOCHUH,
0 (PU3NKO-XUMHYECKHX MPOLIECCaX, MPOTEKAOIINX PU OYUCTKE B 00e33apayKUBAHIH TIPHUPOIHBIX
u 00paboTKe CTOYHBIX BOJ, O XUMHUYECKHX, (HU3HUKO-XUMUYECKUX, MHKPOOHOJIOTHMYECKHX U
CAaHMTAPHO-TUTUEHUYECKUX NapaMeTpax KauecTBa MPUPOAHBIX BOI M 3arps3HEHHOCTH CTOYHBIX
BOZ;

— HAy4uTh crocobaMm mosyueHust 3Tod HHPOpMauuu B JaODOPATOPHBIX YCIOBHUSX,
BBIpa0OTaTh YMEHHs HCIIOJIb30BaTh MOJYYCHHbIC 3HAHHWS W HABBIKM B TEXHOJOTUYECKUX U
MPOEKTHBIX PEIIEHHSIX IS pacueTa FOJOBHBIX COOPYKEHHH BOJONPOBOAA M CTAHLIUH a3paliii 10
YJIYUYIICHUIO KAa4€CTBA MPUPOIHBIX BOJ, B PELICHUH KOJOTHYECKUX MPodIeM;

— BbIpadoTaTh y 00yYArOIINXCsI CIOCOOHOCTh K CAMOOPTaHU3AMN U CaMOOOPa30BaAHHUIO;

— HAYYUTh OPUEHTUPOBATHCS B XUMHYECKOH XapaKTePUCTHKE MPUPOTHBIX CTOYHBIX BOJ,
B MHOT0O0Opa3ny MUKPOOPTaHU3MOB, OOUTAIOIINX B BOAHOMN Cpele, MOHUMATh B3aUMOOTHOIICHHUS
MEKITy PA3TUYHBIMH HX BUIAMH,

— copmupoBaTh MpencTaBIeHHs] O COBPEMEHHBIX TEXHOJOTHYECKUX MeTonax odpadboTku
NPUPOAHBIX BOI, CIIOCOOOB MX 00e33apaKUBaHMsL, O OAKTEPHOIOTMYECKOM aHAJIHM3€ BOJ,

— OMpenemsaTh KadyeCTBO BOABI IO Pe3yJibTaTaM XMMUYECKOro M OaKTEPHUOIIOTHIECKOTO
aHaJN3a.

2 Ilepeyens mIaHUpyeMBIX Ppe3yJabTATOB MO JUCHHILIHHE,
COOTHECEHHBIX € MJIAHMPYEMbIMH pPe3yJIbTATAMH OCBOCHHSI 00Pa30BaTE/IbHOI
NPOrpamMmblI

B pe3syabrare ocCBOCHHSI IUCUHUILIMHBI (OPMHUPYIOTCH CJEAYyHOLIUe
KOMIETCHIUH:

OK-7— cnmocoOHOCTBIO K CAaMOOPTraHU3aIii U CaMO00OPA30BAHUIO,

OIIK-1 — cnocoOHOCTE MPEAYCMOTPETh MEPBI MO COXPAHEHUIO M 3ALIUTE
BKOCUCTEMBI B XOA€ CBOEH OOIIECTBEHHOM U MPO(PECCHOHATBHOM NEATENBHOCTH

[IK-16— COCOOHOCTBEO WCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCHUIUIAH, METOJbBl MATEMATHYECKOr0 aHajn3a |
MOJCTUPOBAHUS, TEOPETUYECKOIO0 M 3KCHEPUMEHTAIBHOTO MCCICAOBAHUS TPU
pemeHu npo(ECCUOHATBHBIX 331a4.



3 MecTo aucuuiuinebl B cTpykrype Ol 6akanaBpuara

«XuMUsT 1 MUKPOOUOJIOTHSI BOJBD) SIBJISETCS AWCIMIUIMHONA BapHATHBHOM
Hanpaeyicauto  20.03.02
«[Tprupomoo0yCTpOHCTBO M BOJOMOIB30BAHKUEY, HAMPABICHHOCTh «WHKEHEpPHBIE

qacTu OIl

MNOATrOTOBKH

o0y Jaroumxcs

o

CHCTEMBI CEJIbCKO-XO3IMCTBEHHOIO  BOAOCHAOXKECHMUS,  OOBOJHCHMS
BOJOOTBEICHUSD» (AKAJEMUYECKUI OaKaiaBpumar).
4 O0beM JMCHHUIJINHBI (108 4acoB, 3 3a4eTHLIX €IMHHULILI)
. O0ObeM, yacoB
Buner yuebnoit pabotsl
Ounas 3aouHas
KonTaxTHas padorta 59 11
B TOM YUCJIC.
J aymuropHas mo BHAaMm 58 10
y4eOHBIX 3aHATUH
 nexin 20 4
4 maGopaTopHbie 38 6
 BHEAYANTOpHAS 1 1
3a4€T 1 1
4 9K3aMeH
J 3a1mmTa KypcoBbIX
paboT (IPOEKTOB)
CamocrosiTesibHas padoTa 49 93
B TOM YUCJIC.
4 KypcoBas pabora (poexT)
HpOLII/Iev BHUbI 49 93
CaMOCTOSITENIbHON PabOThI
Hroro mo aucuuniu-He 108 108

5. Coapep:xkanne IUCHUTIINHBI

ITo nToram nsydaemoro Kypca CTyJI€HThI CAAIOT 3a4eT.

JucuunnnHa usydaercs Ha 2 Kypce, B 4 cemecTpe.

Conepxkanue U CTPYKTYpa JMCHUIIMHBI 110 O4HOIH (popme 00ydeHus

No HanmMmeHoBaHue TeMbl
i/ C YKa3aHHEeM OCHOBHBIX
o BOITPOCOB

Dopm
upye
Mble

KOMII

eTeHL

HH

Buabi yueGHoM paboThl, BKJIIOYASA
CAMOCTOSITEIbHYI0 PA0OTy CTYEHTOB

U TPYAOEMKOCTh(B Yacax)

Jlexiuu

Jlabopatopabl
€ 3aHATHUA

A
pabota

CamocTrosTenbpaa







@opMyJBI U 3aBUCUMOCTH,
UCIIOJIb3yEMbIE npu
MPUTOTOBJIEHUU PaCTBOPOB
(pacTBOpEHuUE,
pa3baBiieHue,
KOHLICHTPHUPOBAHUE,
CMEIIIeHUE).
IIpoussenenue
PacTBOPUMOCTH. Y CJIOBUSA
oOpa3oBaHUs u
pacTBOpeHUsI ocajka.
Brnusane  OMHOMMEHHBIX
HOHOB Ha pacTBOPUMOCTb.
Conesoti addexr.

Bzaumonericteus B
pacTBopax (pacTBOpHI
HE3JIEKTPOJIUTOB u
3JIEKTPOJIUTOB).
Xumuueckast
TePMOANHAMHKA |

XHMHYECKAs  KHHETHKA
CxopocTh XUMUYECKOH H
OMOXUMHUYECKON PEeaKIHH.
PaBHOBECHE TOMOTEHHBIX U
IeTEPOreHHBIX CHUCTEMax B
pacTBope.

Bnusnue TeMIIEPaTy Pl
BOJIbI HA CKOPOCTD PEAKIIHH.
I'mapoaus conent
(MexaHM3M mporecca,
yIPaBJICHUE MPOLIECCOM)
KonuuecTBenHble
XapaKTEPUCTUKH
TUAPOIH3a. 3aBUCUMOCTD
UX OT Pa3JIMYHBIX
(bakTopoB.

OcobeHHOCTH POTEKAHUS
THIPOJIN3A B IPUPOAHBIX
BOJIAX.
KowmmnekcoobpasoBanue B
pacTBopax. YTJIEKUCIOTHOE
pPaBHOBECHE B BOJE.
bydepHnrbie pacTBOpbI
(ucKyccTBeHHBIE H
NpHPOAHbBIE)

Ponb OydepHbIx pacTBOpPOB
B OTAEJbHBIX
TEXHOJIOTUYECKUX U
OMOXMMHYECKHX TPOIeCccax
NPU OYMCTKE MPUPOIHBIX U
cTO4HbIX BOX. OCHOBHBIE
BUbI Oy(pepHBIX PaCTBOPOB










konTposb CanlluH
2.1.4.1074-01.
Tpebosanus,
NpeabsBIsieMble K BOAE,
MpPeNHAa3HAYEHHOU IS
MTUTBHA.
OpranosjenTuieckue,
BELIECTBA,
00yClaBIUBAIOIIHE
OpraHoJienTU4YeCKHe
KauecTBa MUTbEBON BOBI.
TOKCHUYHBIE,
OaKTepUONIOTHYECKUE
NokKaszareyn. XUMHUYECKUe
MOKa3aTeNlN KauecTBa
BOJBI: (B3BELICHHBIC
BEILECTBA, CYXOW OCTATOK,
MIPOKAJICHHBIN OCTAaTOK,
3JIEKTPOIPOBOIHOCTD,
OKHCJISIEMOCTD,
OMOXUMUYECKOe
notpedieHne KICIopoaa,
PacTBOPEHHBIN KUCIIOPOL,
CBOOOIHBIN XJIOP, AKTUBHAS
peaxIust Cpembl).
IIpenenpHO-nOMyCTHMBIE
KOHLEHTpALUU AJIs psifia
COEIMHEHU.
AHanu3 BOJbI, BbIPAKEHUE
pe3yJIbTAaTOB aHAJIM3A.
KouTponb kauecTBa BOABL,
MIPUHLUITBI HOPMUPOBAHMUS,
XUMHUYECKUI U CAHUTAPHO-
XHMHUYECKUI aHAJIN3.

XapakTepucTuka
OBITOBBIX H
NPOU3BOACTBEHHbIX
CTOYHBIX BOA
[IpoucxoskaeHne ObITOBBIX
CTOYHBIX BOJ U UX
XapaKTepUCTHUKA.
HenocrosiHCcTBO cocTaBa
crouHbIX BOX. IIpupona
MIPUMECE CTOUHBIX BO.
JlucnepcHOCTh NPUMECH.
Opraanueckue BEIIeCTBa B
CTOYHOH BOAE: YIJIEBOBI,
JKUPBI, OEJNKH U IPOIYKTHI
ux pacrnaga. [ukn
IIPEeBPALIEHHs] a30TUCTBIX
BELIECTB. XapaKTepUCTUKA
CTENEeHU 3arpsi3HEHUs




CTOYHBIX BOJ:
OKHCIISIEMOCTh BOJIBI,
OMOXUMHUYECKOe
notpedJeHne KUCIopoaa
(BIIK), xumudeckoe
notpedJeHne KucIopoaa
(XTIK). MunepanbHble
BELIECTBA B CTOYHON BOJE!
aMMHaK, HUTPHUTBI,
HUTPATBIL, XJIOPHUIBL,
PacTBOPEHHBIN KUCIOPOA.
CanurapHO-XUMHUYECKUI
aHaJIU3 TPUMECEH CTOUYHBIX
Bo#. Ilokasarenu kauecTsa
BOJIbI 110 JAHHBIM
CaHUTAPHO-XUMHUYECKOTO
aHanuza. YcjoBus copoca
CTOYHBIX BOJI B TOPOJCKYIO
BOJIOTIPOBOAHYIO CETh.
YcaoBus cOpoca CTOUHBIX
BOJl B BOJJOEM.
Omnpenenenue TpeOoBaHU
3¢ pexTuBHOCTH OUNCTKU
CTOUYHBIX BOJ

Du3NKo-XMMHIECKHE
NMpPo1ecchl, HCMOJIb3yeMble
B TEXHOJIOTHH 00padoTKH
NPHUPOAHBIX U CTOYHBIX
BOJ

OrcrauBanue,
¢bunbTpOBaHMUE,

KOATy JISILIHSI,
obe33apakuBaHue,
nerazanus. O0paboTka
BOJIBI KOATyJITHTAMHU.
3HavYeHHE COJIEBOTO
cocrasa u pH. Koarynsanus
C TIOALIEAYNBAHUEM.
Hcnone3zoBanue
3aKOHOMEPHOCTEN
KOAryJISILUA [TPU OYHCTKE
Bonbl. O0e33apakuBaHue
BOJbI. [ maBHelIME
CBOIICTBA XJIOpa,
TUAPOXJIOPUTOB, XJIOPHOMN
U3BECTU U XJIOPAMUHA.
I'moponus xnopa.
AKTHUBHBIN XJIOP.
XJIOpONoOromaeMoCThb
BOJBI IPU  XJIOPUPOBAHUHU
U 3HAYEHHE 03I
BBOJAMMOTO XJIOpA U




BPEMEHH KOHTAKTa.
I'paduueckuii meTox
OTIpeAeNICHUS XJIOP
MOTJIOIIAeMOCTH.
XJIOpUPOBAHUE C
aMMOHH3ALUEH.
JexnopupoBaHue u pacyeT
1103 PEAKTHUBOB.

IIpouecc propupopanus
BOJIbI. YTOJIbHBIE
copOenTsl. O30HUPOBAHHE.
YasrpaduoneToBbie YU,
yJIBTPA3BYK U APYTHE
MeTOMBI 00e33apaKIMBAHMUS.
DU3UKO-XUMHUYECKAs
CYIIHOCTB MPOLIECCOB
o0e3KeNne3nBaHus,
o0ecKkpeMHUBAHUS,
obecdropuBaHus u
JeMaHTaHAIUU TPUPOTHBIX
BOJ. Y majeHue u3
MIPUPOIHOUN BOJBI
CEepOBOZIOPOAA.
Je3zonopauus, nerasauus u
cTabumn3anus BOIbL.
VYMsIrueHue sKeCTKOH BOIBL.
ObeccomBaHye BOIbI.
OmnpecHenue Boasl. MeTon
HOHHOTO OOMeEHa.
XapakTepucTUKa HOHUTOB.
MeTton sekTpoananusa.
Merton obpaTHOrO 0ocmoca.
Junctunnsius.
DKCTPaKLHsI.
IlepcnexkTuBbl
UCTIOJIb30BAHUST HOBBIX
peareHTOB B MpoLecce
OUYUCTKHU U
KOHIULHOHUPOBAHUS
BOJIBI.

«MukpoouoJiorus
MHTHEBbIX H CTOYHBIX
BOI»

Ocnoebt obueil
MUKpOOUOI02UU
MuKpOOpPraHu3Mbl U UX
MIOJIOXKEHNE B CHCTEME
JKUBOT'O MHUpA.
CucremaTnka u
Mopoormueckue
XapaKTEPUCTUKH OCHOBHBIX
IPYII MEKPOOPTaHHU3MOB.

16;
OK-7,
OIIK-




dusnonorus
MUKPOOPTaHU3MOB.
XHUMHYECKUH COCTaB
KkJIeTkU. PepMeHThI
MHUKPOOPTaHU3MOB.
KoHCTpyKTHBHBIN 1
SHEPreTU4eCKUN
MeTaboar3m. A3poObl U
aHa’poObl. ABTOTPO(BI U
rerepoTpodsl. BiusiHue Ha
MUKpPOOBI (PakTOpOB
BHEIIHEN Cpenbl:
bu3NIECKUX, XHMUYECKHX
1 OMOJIOTHYECKUX.
Ananrauus
MHUKPOOPTaHU3MOB K
(bakTOopam OKpyKaroIIeH
CpelbL.

IIpouecc camoounIieHUs
BOZIOEMa U €r0 OTAENbHBIE
KOMITOHEHTBHI:
pa3baBieHue,
MeXaHUIeCKast
COCTaBJIAIOLIA,
XUMHYECKasi, PU3HKO-
XUMHYECKas U
OMOXUMHUYECKasi OUMCTKA.
Poxb BrICIIEN BOTHONU
PaCTUTENBHOCTH, BOIHBIX
JKUBOTHBIX, HACEKOMBIX U
MUKPOOPTaHU3MOB B
nporeccax CaMOOUYHUIIEHUS
BooeMoB. Cucrema
OLIEHKHU CTETICHH
3arpsiI3HEHHOCTH BOZIOEMA C
UCTIOJNIb30BAaHUEM
OpPTaHHU3MOB-UHANKATOPOB.

OcHoBbI caHUTapHOI
MHKPOOHOJI0THH
NPUPOAHBIX H CTOYHBIX
BOJ

IMocTosinHas Mukpodiopa
YeJI0OBEKA U JKUBOTHBIX.
ITatorenHele
MUKPOOPTaHU3MBI U
UHpEKIHH,
PacIpOCTPaHSOIIUECS
yepes BoAy. MukpoOHoe
HaCeJIeHHe MPUPOTHBIX
BOJI.
MukpobHnoaorudeckue
MOKA3aTeJId CAHUTAPHON




OILIEHKH Ka4eCTBa BOJIBI.
CanutapHO-TIOKa3aTeNbHbIE
MUKPOOPTAHU3MBI:
OaKkTepuH rPyIIIb]
KHIIEYHBIX MAJIOYEK,
KJIOCTPUINH, SHTEPOKOKKH,
Oaxrepuodary,
CTa(UITOKOKKH.
IenbmuaTh. OO0IIAS
XaPaKTEPUCTHKA U
MPeICTaBICHUE 00 ATHX
opranusmax. CaHUTapHO-
MOKa3aTeIbHOE 3HAUCHHE
KHUIIEUHOM TaJIOUKH,
TePMO(MIBHBIX MUKPOOOB,
OakTepuodara, IIIAHKTOHA
u OeHTOCA, BBICIIIEH
BOJSIHOM PaCTUTEIBHOCTH.
Komu-recr.
buonorundeckuii KOHTPOJIb
obe33apakuBaHuUs
MUTHLEBOH BOJIBI.
CanurapHo-
SMUAEMHUOJIOTHYECKAST
OMACHOCTh CTOYHBIX BOJI.
HaznaueHnue ouMCTHBIX
COOPY>KE€HHI BOAOMPOBOA
U KaHAJIM3AI1H B
peaynpexIeHun
pacrpoCTpaHEHHS
UH(EKITMOHHBIX
3aboneBanuii. Pomp
CAaHUTAPHO-TEXHUYECKHIX
coopyxkeHuit B Oopboe ¢
BOJISTHBIMH STIHIEMUSIMU.

10

Posar Mukpoopranusmos
B MpoLiecCaX OYHCTKH
NPHUPOAHBIX H CTOYHBIX
BOI, 00padoTKH ocagka
CTOYHBIX BOJ,
CaMOOYHIIeHHSA
B0OJ0€MOB.

Bausinne ruapo0uoHTOB
Ha padoTy
BOJOINPOBOAHBIX
OYHCTHBIX COOPYKEHHI
buoxumnueckoe
OKHUCJIEHHE OPTraHUYEeCKUX
BEIIECTB B a3POOHBIX
ycaoBusx. McnonbzoBanue
KOMITOHEHTOB CTOYHBIX BOJ
B IIpOIIECCax MeTadoIn3Ma




MHUKPOOPTAHU3MOB —
oburaTeeil OUUCTHBIX
COOPY>KEHHUI.

AspoOHOe OKUCITeHUE
KJICTYATKH, )KUPOB U
a30TCoNepIKaAIINX
COEeIMHEHU, MPOLECC
HUTPHUPUKALIH.
Muxkpodnopa u
MUKpodayHa aKTHBHOTO
uia u OMOJIOTHYeCKON
TJICHKH, UX 3aBUCUMOCTD
OT COCTaBa U CBOMCTB
OYMIIIAEMOMN CTOYHOMN
JKAOKOCTU. PU3UKO-
XUMUYECKasi, XUMUYeCKast 1
MUKpOoOHONIOrnIecKast
XapaKTEPUCTHUKA aKTUBHOTO
uia u OMOJIOTHYeCKON
mineHku. OueHka nporecca
a3poOHON OMOXUMHUYECKOM
OUYHCTKH IO Pe3yJibTaTaM
XHUMUKO-OUOIOrHYECKOTO
aHAJIM3a U UHIUKATOPHBIM
MHUKPOOPTAaHU3MAM.
Komnoctuposanue
OCaJIKOB CTOYHBIX BOJ,
TBEPABIX ObITOBBIX,
MPOMBIIIJICHHBIX U
CENBbCKOX O35IMCTBEHHBIX
OTXOJIOB OPTaHUYECKOTO
MIPOUCX OXKTCHHSI.
AHaspoOHbIe
OMOXUMHUYECKHE TIPOLIECCHI
B OUMCTKE CTOYHBIX BOI U
00paboTke 0cagKoB.
IIpeBpaleHue CIOKHBIX
OPraHUYe€CKUX COCIUHEHUHN
B aHAPOOHBIX YCIOBHUSX.
MeraHoBOe OpOKEeHUE -
yCJIOBHSI ITPOLIECCA U €70
XaPaKTEPUCTUKU
MUKPO(IIOPBI KUCIIOH 1
LIEJIOYHON CTaIui
OpoKeHHUsI.
XapakTepHucTHUKa
MUKPO(IOpBI aHA3POOHBIX
peakTopoB. Xapakrep U
UCTOYHUKU 3arpsi3HEHUS
BOHoOeMOB. Posb
OMOTeHHBIX JIEMEHTOB B
poneccax dBTPOGUKALNH.




broneHo3sl OTKPBITEIX
BopoemMoB. Cucrema
canpoOHOCTH OPraHU3MOB
U €€ IPUMEHEHHE /IS
OLIEHKHU CTETICHH
3arpsisHEHUsT BOJOEMA.
Bpennas nesatenpHOCTD
MHUKPOOPTaHU3MOB:
L[BETCHHE BOJOEMA, €r0
BIIUSTHUE HA padoTy
BOJIOOTBOJIHBIX OYHCTHBIX
COOPY>KEHHUI U Mepbl
OoprOBI ¢ HUMH. Paszputue
MUKPO(UTOB B

BOJIOX PAHUJIMIIAX —
OXJIAJTUTEIISIX, MEPBI
OOpBOBI C HUM.
Mukpobuoiorudeckast
KOPPO3HSL.

Cune-3eneHbIe BOJOPOCTH.
DBTpodUKaLINST BOTOEMOB.
buonornueckue nomexu B
CHUCTEMax BOJAOCHAOKEHUS,
BBI3bIBACMbIC
AJJTIOXTOHHBIMU U
ABTOXTOHHBIMU
OpTraHHU3MaMHu.
Komnnoksuym Ne 2

Hroro

Htoro
JICKIITUOHHBI
X 9acoB
20

Hroro
7Ta00pPaTOPHBI
X 4aCOB
3aHATHH
38

Hroro
CaMOCTOSITEILHO
51
paboThI

49

HanHas tabnuna neranusupyer uHGoOpMaunio u3 tabmuubsl «OO0beM ITUCLUIUTUHBD) MO OYHOU
(dbopme oOyueHus: OTIETBHO.

Coaep:kanue u CTPYKTYpa QUCHHILINHBI M0 3204HOM popme 00yueHust

HaumenoBaHnue TeMsbl ¢
YKa3aHUEM OCHOBHBIX

BOTMPOCOB

Dop
MUpy-
€MbIC
KOM-
TIeTeH

oK

Ceme
CTp

Buabi yueGHoM pabdoThl, BKJIIOYAA
CAMOCTOSITEJILHYIO Pa00Ty CTYJ€HTOB H
TPYAOEMKOCTb (B 4acax)

Jlexiuu

Jlabopartopu
bI€ 3AHSITHSI

Camocrositen
bHas padora







Ka4yeCTBa BOJIBI,
MIPUHLUTIBI
HOPMHPOBAHUS,
XUMHUYECKUN U
CaHUTAPHO-XUMUYECKHUN
aHanu3. BemecTsa,
00yClaBIUBAIOIIHE
OpPraHOJNENTHYECKUE
Ka4yeCTBa MUTHEBOU
BOJIbIL.

Tpebosanus,
MPENBABISIEMBIE K BOJE,
MpeNHAa3HAYEHHOU IS

MTUThS.
Hroro Hroro
Hroro
1abopaToOpH | CAMOCTOSITENb
JIEKLIUOHH -
Hroro BIX HOU
BIX YaCOB .
4 3aHATUI padoThI
6 93
Coaep:xkanue 1] CTPYKTYypa AUCUUIIUHBI: NMPAKTHYCCKHE
(1adoparopHbIe) 3ausaTHS 10 PopmMam 00ydeHUs
Dopmu 3aouHas
PMHP Ounas popma
Ne HaumenoBaHue TeMbl yemblie | Cem OGVICHIS dbopma
0/ | ¢ yKa3aHUEM OCHOBHBIX BOIIPOCOB KOMIIETE | eCTp yqac ’ oOyueHwus,
HIIUHA ’ gac.
O3zHakoMiieHue v TEXHHUKOMN
Oe3omacHOCTH pabOThl B XUMHUYECKOM
nadoparopun. XuMHu4ecKasi ocyaa u
obopynoBanue  jaboparopuu IS K-16:
MIPOBEACHISI aHAJIU30B BOJIBI M BOJTHBIX ’
1 | pacTBOpOB. O3HakoMJIEHHE c OK-7, 5 2
. | OIIK-1
COCTaBaMHU u perentypoi
MPUTOTOBJICHHUSI XPOMOBBIX CMecei
IUIST  MBITbSI XUMHYECKOW TIOCYIIbI.
[TpobooTOop BOA AJIst AHATUTHYECKOTO
KOHTPOJISL.
Bospenicteue Boapl Ha Mmarepuainsl | 1IK-16;
KOPpPO3Usi METAJUIOB B BOAHBIX cperax | OK-7;
2 2
1 3a101Ta OT Hee. OIIK-1
Hszyuenne cocraBa wu  csoiicts | [IK-16;
3 | TBepaeroLIero nemenra, | OK-7; 2
ONPEAESIFOLINX croitkocth | OIIK-1




CTPOUTEBHBIX 1563 (115071 u
COOpPY’KE€HHII Ha €ro OCHOBE, K
BO3JIEHCTBUIO BHEIIHEH  CpefblL

I'maBHBIE BUIBI U TPUYHUHBI KOPPO3UHU
HCKYCCTBEHHOIO KaMHs MHUHEpajoB
CTPOUTENBHBIX MaTepUaoB.
Koppo3zus LIEMEHTHOIO KaMHs,
OeToHa W ’kene300eTOHa B BOAHBIX
cpenax.

TecToBBIN KOHTPOJIb 3HAHUI.

CriocoObl MPUTOTOBJIEHUST PACTBOPOB.
Bripaxkenus KOHLIEHTpaLuii B
TUTPUMETPHUUECKOM (oObEMHOM)
aHamuse. IIpumepsr pacueToB B
tutpumerpun.  OcBoeHue  OOImMX
IIPUEMOB TUTPOBAHMUSI.

TIK-16:
OK-7,
OIIK-1

KonnounHoe cocTrosiHHE BELIECTB.
[lonydyeHnue U CBOWMCTBA KOJUIOMIHBIX
pacTBOPOB. Koarynsauus 51
CceAUMEHTalusA KOJUJIOMOHBIX
PacTBOPOB.

KonTponbHast pabora Ne 1.

TIK-16;
OK-7,
OIIK-1

Ouenka kadecTBa MpPUPOAHOH H
NUTBEBOH BOABI MO (U3NYECKUM U
OPTaHOJIENITUYECKHUM  TOKa3aTeJIsIM.
Onpenenenue TemnepaTypbl BOJBL
OnpeneneHne LBETHOCTU BOIBI C
MOMOIIBIO  INKaJbl CTAHAAPTOB H
(doToMeTpUIECKUM METOZIOM.
Onpenenexnue MYTHOCTH BOJIbI
(doToMeTpUIECKUM METOZIOM,
npo3pavyHocTH mo mpudry. AHamu3
3amaxa Boabl npu 20 °C u 60 °C.
XUMHUECKHE T[IOKA3aTeNld KauecTBa
MUTBEBOW  BOJBL Onpenenenne
coepIKaHus XJIOPUAOB c
MPUOJIMIKEHHOM KOJINYECTBEHHOMN
OLICHKOM.

TIK-16;
OK-7,
OIIK-1

IIpsamoe MOTEHLIHOMETPUIECKOE
onpeneaeHue KOHLEHTpaLnu
BOAOPOAHBIX MOHOB U BCJIMYMHBI pH
HUCCICAYEMBIX BOOHBIX PACTBOPOB.
Onpenenenne pH u OBII (pemokc)
NPUPOAHBIX U BOM, MPEAHASHAYCHHBIX
JJIA TIUTBA.

TIK-16;
OK-7,
OIIK-1

Kommnekconomerpuueckoe
ompeneseHue  OOIIEeH  KECTKOCTU
MUTHEBOMN BOJIBL. PasznenbHoe
OIIpeNeIeHUe COAEPKAHUS KaIbIUA U
MarHuys.

TK-16:
OK-7,
OIIK-1

Konnoxksuym Ne 1.

TIK-16;
OK-7,;




OIIK-1

[IpuroToBnenne u CcTaHAAPTH3ALUA
pacTBOpa XJOPOBOAOPOIHON KUCITOTHI
o CTaHAAPTHOMY pacTBopy

[IK-16;
10 tetpadopara Harpus (HMcnonb3yercs B OK-7-
pabote Ne 11). OHK-’I
KoHTpoab NoAroToBKHM NOKIAI0B U
pedepaTuBHBIX pabor
00yHaIOTUMUCST.
Onpenenenue runpokapbonarnoii | I1K-16;
11 | meno4YHOCTH BOMBI. OK-7,
OI1K-1
Mertoast YMSATYCHUST BOJIBL
Ycrpanenue BPEMEHHOU u | IIK-16;
12 | mocrosiHHOMH BUZIOB  JKE€CTKOCTH. OK-7,
VYwmsiruenue Bomabl  MoHOOOMeHHBbIM | OIIK-1
croco0oM.
AHanu3 NpUpOIHON U MUTHEBOI BOJBI
Ha OTAEJIbHbIE KaTHOHBI U aHUOHBI C
MPUOJIMIKEHHOM KOJINYECTBEHHOMN K-16:
13 oneHkor. OmnpeneneHne CoAepKaHUS OK-7"
CyXO0ro ocTaTKa BOJbI OHK-’I
rpaBUMETPUYECKUM pPac4YeTHBIM
METOJIOM.
Kontposnbnas Ne 2.
Onpenenenne conpepkanust xjopun- [ [IK-16;
14 | monoB B BOmompoBogHOoii Bome | OK-7;
TUTPUMETPUIECKUM METOAOM. OI1K-1
DoToMeTpUIECKOe onpenenenue | 1IK-16;
15 | conepxkanust menu (II) B BozE. OK-7,
OI1K-1
DOTOKOJOPUMETPUUECKOE K-16:
16 | OTpenenenue Kenesa (IIT) B BOTHOM OK-7"
pacTBope B BHUAE THOLMOHATHOIO OHK-’I
KOMILIEKCA.
Wsyuenue ycmpoiicmea Muxpockona u
TEXHUKHU MHUKPOCKOITUPOBAHUSI.
[Mpuobperenne ymenuii u HaBbikoB | [IK-16;
17 | pabOTBI C MUKPOCKOIIOM. OK-7,
Osnakomnenne ¢ mopgonoeueii | OIIK-1
MHUKPOOPTaHU3MOB U METOAaMH HX
W3y4Y€HUs O]l MUKPOCKOIIOM.
OzHakoMjeHHME  C  [PUHLUIAMU
MIPUTOTOBJIEHUs] TUTATEIbHBIX Cpel U
MeTOoaMu BbIpAIMBAHUS
18 | MEKpOOPraHM3MOB B J1a0OPATOPHBIX
YCIIOBUSAX hil & HCCJIEZIOBAHMUS
¢Qusuonocuyeckux CBONCTB.
Konnoksuym Ne 2.
O3HakoMIIEHUE c meromamu | TIK-16;
19 | nccnenosanus mukpodmopsr  Boael | OK-7;

OI1K-1




(BOOOMIPOBOIHOMN, AUCTHUILTHPOBAHHOM
U U3 OTKPBITOTO BOAOEMA).

HUtoroBeiii  TECTOBBIH  KOHTPOJIb
3HAHUU.

Hroro 38 6

6 IlepeveHb y4eOHO-METOAUYECKOT0 00ecneYeHus! AJ1s1 CAMOCTOSITe/IbHOI
paGoThl 00Y4AKIIHUXCS M0 THCHUILUINHE « XHMHUSI H MUKPOOHOJIOTUSI BOIbD)

6.1 Metopnueckue yka3zaHus (COOCTBEHHbIE pa3pabOTKN)

1. ITectynoBa C. A. PacTBOpBI U Ipyrue qucnepcHble cucTeMbl: yued. mocodue / C. A.
Ilecrynona, E. C. Koctenko, E. A. Kaitroponosa. — Kpacronap : 2013. — 479 c.
http://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie dispersnye sistemy Pestunova Kosten
ko Kaigorodova.pdf

2. Ilecrynosa C. A. KommnekcHble coenuHerns. KomriekcooOpa3oBaHue B BOAHBIX PacTBOPAX:
yue0. mocobue/ C. A. Ilecrynona, E. C. Kocrenko, E. A. Kaiiropogosa. — Kpacromap :
Ky6oI'AY, 2013. — 161 c.

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

3. TeopeTnueckue OCHOBBI (PU3MKO-XUMHUYECKUX METOAOB aHau3a | yued. mocodbue / E.A.
Kaiitroponosa [u np.]. - KpacHomap : KyoI'AY, 2017. — 188 c.

4. Katiroponosa E. A. Heopranudeckast u ananutudeckas xumust/ E. A. Kaiiroponosa, . 1.
Cunoposa. — Kpacaonap: KyoI'AVY, 2017. — 88 c.

6.2 JIuteparypa At CaMOCTOSITEIbHON pabOThI

1. Kocsnox H. E. CnipaBounuk mo obmeit u neopranndeckoit xumun / H. E. KocsiHok
E. C. Kocrenko, E. A. Kaiiroponosa. — Kpacromap : KyoI'AY. - 19,6 m.i., 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. Haymona I'. M. TexHuKa BeIeHUS] XUMUYECKOTO SKCIIEPUMEHTA B JIAOOPATOPUU XUMHH
/T. M. Haymoga, E. K. SI6nonckas, E.A. Kaitropogosa. — Kpacaonmap : KyoI'AY, 2013. — 80 c.

3. AnekcangpoBa J. A. AHajnuTHYeCKas XUMHsS . yued. M TPAKTUKyM IS MPHKIL
OakamaBpuata. B 2 xu. Ku. 1 | Xumnueckune metozns! ananmmsa / Anekcanaposa J. A., I'aiinykoa
H.T. ; Ky6. roc. arpap. yH-T . - 2-e u3a., ucnp. u gom. - M. : FOpaiit, 2014. - 551 c.

7 @®OHA OUEHOYHBLIX CPEACTB /ISl TPOBEACHUS TMPOMEKYTOUYHOM
arTecTanuu

7.1 IlepeyeHb KOMNETEHUMH C YKa3aHUeM J3TanosB ux (opMHMpPOBAHUS B mpolecce
0CBOEHHS 00Pa30BATEJIbLHOM MPOrpaMMBbl

Orarbl GOopMUPOBAHUS KOMIIETSHIIUIA MO TUCIUTLINHAM,

Howmep cemectpa
npaxkTHKam B npouecce ocsoeHus OI1



http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf

OK-74 ¢c1oco6HOCTb K cAMOOPraHH3ALMH H CAMO0GPA30BAHHIO;

JucimniamHb

1 HavyepTaTenbHaa reomeTpuma

Xumms
1,234 MaTtemaTuKa

2 dunocodusa

2,3 Pusunka

5 OcHoBbl MaTeMaTUYeCKOro MoAeIMpPoBaHUA

5 MeHeaKMeHT

7 MponssoacTBEHHaA NPaKTUKa

7 MpaKTWKa No noay4eHmo NpodeccMoHanbHbIX YMEHUI U
onbiTa NpodeccuoHaibHOMN AeATEeNbHOCTH B TOM YMCae
TeXHo/lornyeckasn)

7 HayuHo-nccneposatenbcKkas paboTta

MK-164¢noco6HOCTb HCIOb30BATH OCHOBHBIE 32KOHBI €CTECTBEHHBIX JHCIHHUILINH, METOAbI
MATEMATHYECKOr0 AHAJIN3A M MOAEJHPOBAHHSA, TEOPETHYECKOr0 H IKCIEPUMEHTAIBHOIO
HCCJIeI0BAHNS PH pelieHHH NPo(decCHOHAJBLHBIX 3a1a4

JnciumniInHbI
1 HauepTaTenbHas reomeTpus
Xumms
1,234 MaTtemaTuKa
2,3 Pusunka
2 UH>KeHepHaa rpadumka
2 Tonorpaguyeckoe YyepyeHue
5 OcHoBbl MaTeMaTUYECKOro MOAeUPOBaHUA

OIIK-14crnoco6HOCTh MpefycMOTPETh MePhI N0 COXPAHEHHIO H 3AIHTE SIKOCHCTEMbI B X01€
cBoeil 00mecTBeHHOH U NMPo(hecCHOHATBHOU IesITeJIbHOCTH

1

anporeonomﬂ U OCHOBBI I'€OJIOTHH

Dxomorus

HnxenepHas reonesus

ITouBoBenenue

OcHOBBI THAPOTEXHUYICCKUX MeJ'II/IOpaLII/Iﬁ

JlanmmagToBenenne

N W W W NN

HpI/IpOI[HO-TeXHOFeHHbIe KOMILIEKCBI 1 OCHOBBI
npuponoolycTpoiicTa

HmrxeHepHoe 000pynoBaHNE CEIbCKOXO35IHICTBEHHBIX
TaHamagTOB

2,4,6

2 72

YuebHast mpakTHKa

7,8

HpOI/ISBOI[CTBeHHaﬂ MpaKTHUuKa

[IpaxTHka no nony4eHnto npodecCHOHANbHBIX YMEHHH U
ombITa MPOPECCHOHATBHON NeATeIbHOCTH( B TO M YUCIIE U
TEXHOJIOTHYECKasl )




7.2 Onucanue nokasareJieil U KpuTepHeB OLEHUBAHHS KOMIIETEHIHII HA PA3JIHYHBIX
Tanax ux (opMHPOBAHMS, ONMUCAHUE HIKAJIbI OLlCHUBAHMS

[Inanupyembie YpoBeHb OCBOCHUS Oueno
pe3ybTaThI YHOE
OCBOCHUS HEYOBJIETBOPHU | yIOBJIETBOPUTEI XOpOIIO ormno | cpemct
KOMIIETEHLIHH TCJIBHO bHO BO
OK-7 ¢cnoco6HOCTh K CAMOOPTaHU3ALHH H CAMOO0PA30BAHH IO
3HaTh nytu | @parmenraps | Mmets Coopmupo | Chopmupos | Konrpo
TIOBBIIIEHHSI bIe HETIOJIHbIC BaHHbBIE, HO | aHHBIC JbHBIE
CaMOpa3BUTHS, NPEACTABICHU | MPEACTABICHHS | COAEPIKALIN | CUCTEMAaTHd | paboThI
3aKOHOMEPHOCTH | O TyTAX | O nyTsx | e ecKue (kom0
XUMHYECKHX U | MOBBILICHUS TIOBBIIIEHHSI OTHENbHBIC | MPENCTaBle | KBHYM
dusnko- CaMOpa3BUTHS, | CAMOPA3BUTHSA, | POOEIBI HUSI O I TAX | Bl)
XUMHYECKHX 3aKOHOMEPHOC | 3aKOHOMEPHOCT | mpencTasyie | nmosbimeHus | Keiic-
MPOLIECCOB. TAX X XHMMHYECKHUX | HUS O MyTAX | CAMOPA3BUT | 3aJaHU
XUMHYECKUX U | U ($U3MKO- | IOBBIIIEHHS | U, S
dusnko- XUMHYECKIX camopassut | 3akoHomep | Tectup
XUMHYECKIX MPOLIECCOB. us, HOCTSIX OBaHUE
MIPOLIECCOB. 3akoHOMep | xumuuecku | Pedepa
HOCTSIX X ¥ QU3HUKO- | T
XUMHYECKH | XMMHUYECKU
X 1 QU3UKO- | X
XUMHYECKH | TIPOLIECCOB.
X
IPOIIECCOB.
Ymere @parmentapH | Hecucrematnue | B wenom | Chopmupos | Kontpo
KPUTHYECKH oe CKOE yCIIEITHOE, | aHHOE JbHBIE
OLICHUBATh  CBOM | UCIIOJIb30BAHU | UCTOJB30OBAHHE | HO UCTIONB30Ba | paboThI
IOCTOUHCTBA u|e YMEHUH | yMEHUN cofeprkalle | HAe yMeHHH | (KOJuIo
HEIOCTaTKH, TUTAHUPOBATh U | IJTAHUPOBATh H | € KPUTUYECKH | KBUYM
HaMe4yaTb MyTH U | IPOBOAUTH MIPOBOJUTH OTHENbHBIE | OLICHUBATH, | BI)
BbIOMPATH HaOmoeHust U | HaOMrIoAeHUsT U | IPOOeIThI rmanuposat | Keiic-
CpEeACTBa Pa3BUTHA | SKCIIEPUMEHTHI | SKCIIEPUMEHTBI, | UCIIONb30BA | b 3aaHu
TOCTOUHCTB ul, CTaBUTh | CTABUTH Tb YMEHHH | IPOBOAMUTL |
yCTpaHEHUs KOHKPETHBIE KOHKPETHBIE npoBoauth | Habmoaenu | Tectup
HEIOCTaTKOB, 3ama4y, 3ama4y, HaOroeHu | 5 U | OBaHHE
MJIAHUPOBATH U | 00OCHOBAaHHO | OOOCHOBAHHO ST u | skciepume | Pedepa
MIPOBOJUTH BBIOMpATH BBIOMpATH SKCIIEpUME | HTBHI, T
HaOIrONeHUs U | 3aJaBaeMble U | 3alaBaeMble U | HTHI, CTaBHTb
SKCIIEPUMEHTBI, UCXOJIHBIC UCXOIIHBIC CTaBHUTH KOHKPETHBI
CTaBHUTH napameTphl. napameTphl. KOHKPETHBl | €  3ajadyH,
KOHKPETHBIE e 3amaud, | 0OOCHOBaH
3a0a4H, 00OCHOBaH | HO
00OCHOBAaHHO HO BBIOMpATH
BBIOMpATH BBIOMpATH 3a/71aBaeMble
3aaBaeMble u 3a/aBaeMble | M HICXOIHBIE
UCXOJIHBIC U UCXOIHBIE | MapaMeTpBhL.
napamMeTpsl. napameTphl.




Baagern
METOaMHU
TEOPETHYECKOTO H
SKCIEPUMEHTATbH
Or'0 UCCJIEIOBAHUS.

OtcyTtcTBHE

BJIaJI€HUs
MeTOJaMu
TEOpeTUYECKOT
0 u
SKCIIepUMEHTA
JIBHOTO
HCCJIEZIOBAHMSI.

®dparmeHTapHOE
BJIAJICHUE
METOAAMU
TEOPETUYECKOTO
u
SKCIEPUMEHTA
BHOTO
UCCJICTIOBAHHS].

B LHEeJIOM
YCIEILIHOE,
HO
HeCHCTeMaT
HYECKOe
BJIAJCHIE
METOOaMu
TEOpeTHUEC
KOT'O 51
SKCIEepUMeE
HTAJIBbHOT'O
HUCCIIEIOBAaH
ns.

VYcnemHoe
nu
CUCTEMATHY
ecKoe
BJIAJIEHUE
METOAAMHU
TEOPETHYIEC
KOTo 151
SKCIIEpUME
HTAJIbHOT'O
HCCIEN0BaH
Hs.

Kontpo
JIbHBIC
paboThI
(koo
KBHYM
bl)
Ketic-
3aaHu
ST
Tectup
OBaHUNE
Pedepa
T

IK-16 - cnoco6HOCTH HCMOJIB30BATH OCHOBHbIE 3AK0HbI €CT€CTBEHHOHAYYHBIX JHCIHILIHH,

METOAbl MATEMATHYECKOr0 AHAJIH3A M  MOJACJHPOBAHHS, TEOPETHYECKOI0 H
JKCHEPHMEHTAJIbHOI0 HCCJIeI0BAHMS NPH PelIeHHH NPo(hecCHOHAJbHBIX 34124
3HaTh: - | ®parmenTtapH | Henonnele Coopmupo | Chopmupos | Konrpo
OCHOBHBIE ble NIPECTAaBJICHUsl | BaHHbIE, HO | aHHbBIE JIbHBIE
XUMUYECKUe npeacTaBieHd | 00  OCHOBHBIX | COAEpIKALIN | CUCTEMAaTH4 | paboOThI
TIOHATHSI, 3aKOHBL | 51 00 OCHOBHBIX | MOHATHSIX, e eckue (xomno
(dbyHAaMeHTaIbHBIC | TIOHATHSIX, 3aKOHax U | OTAeNbHbIE | MpelcTaBie | KBUYM
pasgenbl  XHUMHH; | 3aKOHaX u | GpyHOaMeHTaJ bH | mpobensl HUs 00 | bI)
CBOICTBA (dbyHIaMeHTab | bIX NPENCTaBJIE | OCHOBHBIX Keiic-
XUMHUYECKUX HBIX paszzgenax HUs 00 | XUMHYECKH | 3aaHU
3JIEMEHTOB M HUX | pasgenax XUMUH, OCHOBHBIX | X MOHSTHUSIX, | 5
COeIMHECHU. XHUMUU, CBONCTBAax XUMHYECKH | 3akoHax U | Tectup
CBOMCTBax XUMHUYECKHUX X MOHATHSAX, | PYHOAMEHT | OBaHHUE
XUMHUYECKUX 3JIEMEHTOB U UX | 3a- aJbHBIX Pedepa
3JIEMEHTOB U | COCJUHEHHUH. KOHaXx U | pasgenax T
ux (byHOAMEHT | XUMHH,
COeIMHEHU. aJIbHBIX CBOMCTBax
pasnenax XHUMUYECKU
XUMUH, X
CBOHCTBAax | 3JIEMEHTOB
XUMHUYECKH | U ux
X COeIMHEHU
3JIEMEHTOB | M.
u ux
COeIMHEHHU
8
Ymern:- @parmentapH | Hecucrematnue | B nenom | Chopmupos | Kontpo
HCIIOJIb30BAaTh oe YMEHHE | CKO€  yYMEHHE | YCHEIIHOE | aHHOe JIbHBIE
CBOICTBA UCIIONBb30BaTh | UCIOJIB30BATH YMEHHE, HO | yMEHUue padoThI
XUMHUYECKUX CBOICTBa CBOICTBA cofieprKalle | UCIob30Ba | (KOJUIO
BELIIECTB B | XMMHYECKUX XUMHUYECKUX e Tb CBOICTBA | KBUYM
7a0OpaToOpHOM | | BEIeCTB B | BELLECTB B | OTAETBbHBIE | XMMHYECKH | bl)
MPOU3BOACTBEHHO | JlabopaTtopHoi | mabopaTopHOH U | HETOYHOCTH | X BernecTB B | Keiic-
I IpakTUKe. u NPOM3BOJACTBEH | B yYMEHUH | JaOOpaToOpH | 3aAaHU
MPOU3BOACTBE | HOM IMPAKTHUKE. HCIIONBb30Ba | OH U4
HHOH Th CBOMCTBA | Mpou3BoACT | Tectup
MIPaKTHKE. XUMUYECKH | BEHHOH OBaHUe
X MIPAKTHKE.




BC€IICCTB B

Pedepa

nabopaTopH T
on U
MIPOU3BOACT
BEHHOH
IIPAKTHKE.
Baaners OTtcyTtcTBHE ®parmentapuoe | B nenom | Yenemwnoe | KonTtpo
HaBBIKAMH PabOThI | HABBIKOB BJIAICHUE yCHeuHoe, | u JIbHBIE
¢ y4yeObHOH W | pabOTHI C | HaBbIKAMH HO cucremMatud | paboThbI
HAYy4HOM yueOHOH u | paboTsl C | HecucTeMar | eckoe (kom0
JIUTEPaATy PO, Hay4YHOM yaeOHO U | HYECKOoe BJIAICHUE KBUYM
BEJICHUs JUTEPATypPOH, | Hay4dHOU BJIaJI€HUE HAaBBIKAMU | BI)
XUMHUYECKOTO BEICHUS JIUTEPATyPOH, HaBblkaMu | pabotrel ¢ | Keiic-
SKCIEPUMEHTA, XUMHUYECKOro | BeAeHUs padotel ¢ | yueOHON W | 3ajmaHH
METOIUKON DKCIIEPUMEHTA, | XUMUYECKOIO yueOHOI W | Hay4HOM s1
XUMHUYECKUX METOIUKON SKCIEPUMEHTA, | Hay4HOU auteparypo | Tectup
pacyeTos. XUMHUYECKUX METOIUKON JUTEPATYypoO | H, OBaHUE
pacyeToB. XUMHUYECKUX i, BenmeHus | meronukoil | Pedepa
pac4eTos. XUMHUYECKO | XMMHUYECKH | T
ro X pacyeToB.
3KCIepume
HTa
METOIUKON
XUMHUYECKHU
X PacueToB.

7.3 TunoBbie KOHTPOJILHBIC 3aJaHUS WIN HHbIC MATEPHUAJIbI, HC00X0IUMbIE
JAJIS1 OLICHKH 3HAHM I, yMeHMIi, HABBIKOB U ONbITA JeSITEJIbHOCTH,

XapaKTepu3yoIuxX 3Tanbl GopMHPOBAHNS KOMIIETEHINI B mpouecce
0CBOEHHsI 00Pa30BaTE/IbLHOI NPOrPaAaMMBbI

OK-7— cnmocoOHOCTBIO K CAaMOOPTraHU3aIui U CaMO00Pa30BaAHUIO,
OIK-1 — cnocoOHOCTh MPEAyCMOTPETh MEPHI MO COXPAHCHUIO W 3aLIUTE
SKOCHCTEMBI B XOJI¢ CBOEH 00IIeCTBEHHOM U MPO(eCCHOHATTEHOM NEATEIBHOCTH

[K-16—

CHOCOOHOCTRIO
€CTCCTBCHHOHAYYHBIX  AMCIUTIIINH,

MCTOAbI

HUCITIOJIB30BATDH

OCHOBHBIC
MAaTCMaTHYCCKOI0 aHalu3a U

3aKOHBbI

MOJICJIUPOBAHUS, TEOPETUUYECKOIO M SKCIEPUMEHTALHOTO MCCICIOBAHUS TPH
peteHur npoeCCUOHATTBHBIX 3a1a4.

JIna mexkywezo KOHmpons

Henasb:

U3YUYEHUE

Keiic-3apanust
N3y4yenue ocoGeHHOCTEI COCTABA M CBOICTB TBEPACKOIIETO

EMEHTA, ONpPeJeIAIOIIUX CTOHKOCTD CTPOUTEIbHBIX H3Ae/IUil

H COOPY’KEeHHH HA ero OCHOBE, K BO3CHCTBHIO BHEIIIHEH Cpeabl

0COOEHHOCTEN

coCTaBa H

CBOMCTB TBEPICIOLIETO

MUHEPAJILHOTO BSDKYIIEro BemecTBa — mopriaanaineMenta (I1L1), ompenenstommx




CTOMKOCTH CTPOMTEIBHBIX U3EIIAN U COOPYKEHUI HA €r0 OCHOBE, K BO3AECUCTBHIO
BHEIITHEN CPEBI.

O3HaKOMJIEHHE C COBPEMEHHBIMH MPEACTABICHUSIMHU O MPOLIECCAX TBEPACHHS
HEOPraHWYECKUX BSHKYIIMX BELIECCTB, BBISIBICHHEC OTHOCUTENBHOM POJIM MUHEPAJIOB
knuHkepa [ — ammra, Oenura, nenura u amomodeppura B (HOPMUPOBAHUA
MUHEPAIbHO-(DA30BOr0 COCTaBa LIEMEHTHOTO KAaMHS, BBISBJICHHUE KOMITOHECHTA
LEMEHTHOTO KaMHSI, OMPEACIISIOMErO CTOWKOCTh K KOPPO3UMOHHOMY BO3JICHCTBHUIO
(haKTOPOB BHEIIHEH CPEIBI.

3apanue 1. OnpenesicHue peakuu Cpeabl HEMEHTHOTO TEeCTa

PeakTuBbl 1 MaTepuabl: MOPTIAHALEMEHT HOPMAJIBHOTO THIIA
(T111]) mopowmkooOpa3Hblid, BOJAa AUCTHIIIMPOBAHHAS, MHAUKATOP (PeHON(TANCHH:
CIIUPTOBOM PacTBOp ¢ MaccoBoit nonei 0,1 Y.

IHocyaa: GapdopoBbie YallKK, MINATETN, CTCKISTHHBIC MAJTOYKH.

Boinosinenue 3aganusi. B goapdopoByo YallKy NoOMeCcTuTe okono 4 cm®
MU n npunente, npn nepemelinBaHUN CTEKNAHHOW Nano4vykon, K HEMY Mo
Kannam BoAy 40 NOonyYeHus ryCctoro Knemkoro Tecra. [locne aToro otaenure
HeDONbLLOE KONMYECTBO TECTa B APYryto dapdopoByto Yalluky n nobaBbTe

K Hemy 2-3 kannu doeHondgranevHa.

3anuch pe3yabTaroB. OTMETHTE OKpACKy MHAMKaTopa. Ha 4To ykasbiBaeT ee
u3MeHenne? KakoBa pone pH B mpoueccax, NPOUCXOMAIMX MPH 3amMEopeHul
MUHEPAIOB, COCTABJIIOIINX OCHOBY KiuHKepa [1L1, Bogoi?

3anuImuTe COOTBETCTBYIOLIME YPaBHEHUs peakuuii. OOBICHUTE, MOYEMY B
OOBIYHBIX  YCIIOBUSAX TBEPACHHS TNOPTJIAHALUEMEHTHOIO OETOHA TUAPOJIH3
OCTAHABIIMBACTCA HA NEPBOM CTyneHH. Jlalite Ha3BaHHWE MNPOAYKTAM pEaKIUid.
VYKa)kuTe, KaKOW TJIaBHbIM KOMIIOHEHT MOPTIAHALEMEHTHOIO KAMHS MTPUIAET MY
IUIOTHOCTh, KOPPO3UOHHYIO CTORKOCTB M IPYTHE LIEHHBIE TEXHUYECKUE CBOMCTRA.

3apanue 2. OmnpeagesieHMe HOHHOIO COCTAaBA BOJAHOH  BBITSIKKH
TBEePACHILEro NOpTIaHALEeMEeHTA

PeaxTusbl 1 MaTepuanbl: nopoukooopasuslii [111; Boga AMCTHIUTMPOBaHHAS,
uHAMKATOp (peHondrargerH cnuproBoil pacTBop ¢ MaccoBoi ponei 0,1 %; 0,1 H
pacTBOp kapOoHara Hatpus Na,COs.

Ilocyna m apyrue npUHAAJIEKHOCTH: MPOOUPKH, BOPOHKH, CTEKIISIHHBIE
NaJI0YKH, PUIbTpOBaIbHAS Oymara.

Boinosinenue 3aganns. B npobupky HaceineTe ML (Ha 0,5 cm o1 ee gHa),
npunente 10-15 cm® BOAObl, NepemMellanTe CTEKNAHHOM ManoyKon
MOSNTyYEHHYID  cycneH3mo. [locne 3-4 MUH  OTCTaMBaHUs  He

pPacTBOPUBLLYIOCA YacTb OTUNLTPYUTE, unbTpaT pasfgenute Ha Ase



nopumn. K ogHOM 13 HUX NpUnenTe pacteop KapboHaTta HaTpud, K Apyron —

AobaBbTe OfHY Kanso pacTeopa heHondranemHa.

3anuce pe3yabTaroB. 3aNMIIATE COOTBETCTBYIOLIEE YPABHEHHME PEAKUUU
B3aUMOJICUCTBUS ¢ BOJOM MHUHEpaja ajuTa, YYUThIBAs, 4TO OH MpeoOJiafacT B
cocrase kinuHKkepa 1L u onpenenser nepexoq U3 OJHONW CTaIUU TMAPATALUOHHOTO
TBEPAECHUS B APYTYIO.

OObscHUTE HAONIOAACMBIE SIBJICHUS: (MOMYTHEHUE >KUJIKOCTH B OJHOM
NpPOOMPKE W OKPAIIMBAHUE — B APYIroi). YKaKWATE, KAKHME HOHBI MPUCYTCTBYIOT B
BOAHOW BHITsDKKE TBepactouero I1LI. CocraBpTe ypaBHEHUs COOTBETCTBYIOLIMX
peaKLuii.

3aganne 3. BiuusiHue kapOOHM3aUMH HAa HHTEHCHBHOCTH IIpoLecca
THAPATALHOHHOIO TBEPACHHS NOPTJIAHALEMEHTA

PeaktuBbl: cycneHana 4 (0,1 r uemeHnta, 8-10 cwm®
ANCTUNNMPOBAHHOW BOAbI), MHOMKATOP dpeHongTanenH CNMpToBON pacTBOp

¢ maccosown gonen 0,1 %; okeug yrnepoga (1V).

IIpudopsl u MaTepuagabl: annapar Kunmna, npoOupku.

Boinosinenue 3ananus. B npodupky ¢ cycniensueii 11 1odaBbTe 0qHY KaIuiwo
pacTtBopa (eHoNPTaenHa U MOTPY3UTE B HEE CTEKISHHYIO TPYOKy OT ammapara
Kunmna, B koTOpoM BeipadaThiBaeTCs yriekucblid rasz (CO,).

3anuch pe3yabraroB. [lepBoHavanbHO HaOmogaiiTe OCIAONICHUE OKPACKH
auako  (asel. CocTaBbT€ ypaBHCHUE PEAKLIMH, CBUACTEILCTBYIOIICE 00
YMEHBIIEHUY IIEI0YHOCTH cycneH3un [111.

3arem xuakas (aza MoIHOCTHI0 OOECIIBEUMBACTCS, HAUMHAETCS PACTBOPEHHE
kapOoHara kayiblusa. COCTaBbTE COOTBETCTBYIOLIEE YPABHEHUE PEAKLINH.

IIpogoskuTe BBHINOJHEHHE 3aJaHMsSl. YCTaHOBUTE MPOOHMPKY B LITATHB W
3aUKCUPYITE, Yepe3 KakOil MPOMEXKYTOK BPEMEHM BOCCTAHOBHTCS MAaJIMHOBAsS
OKpacKa >KUJKOCTH.

3anuch pe3yabTaToB. CAcnaiTe BBIBOJ O XapaKTePe BAMSHUS KapOOHU3ALNH
HA WHTEHCUBHOCTH TMApaTauuoHHOrO TBepacHusa [ILI, moscHuB Habmogacmbie
SIBJICHUSL.

3apanue 4. OnpenesieHue «ppoHTa» KapOOHU3auuu 0€TOHA

PeakTuBbl H MaTepuasbl: HAPY)KHBIE KYCKH elie300eToHa (OBIBLIECTO B
yIOTPeONEHUH UIMTENBHOE BpEMs B OCTOHHBIX MACCHBAX CPABHUTEIBHO MaJIOW
IJIOTHOCTH HA BO3JyX€), HMHAUKATOp (PeHOM(PTasenH COnupTOBOM pacTBOp C
MaccoBoit goJeii 0,1 %.

HNHcTpyMeHTBI: MOJIOTOK U 3yOnIIO.

Ha Oeton moryt paspymarome AeiCTBOBaTh HE TOJBKO BOJA W PACTBOPHI
coneil. Jlaxke 0ObIYHBII BO3YX BBI3BIBAET MPOLECCHI, OTPAKAKOIIAECS HA CTOWKOCTH
JKENNe300€TOHA. 3/1€Ch PACCMOTPUTE JEHCTBUE BO3JyXa TOJIBKO Ha OETOH. A3O0T,



KUCJIOPOJ U MHEPTHBIC T'a3bl MPAKTUUYECKUA HE NEHCTBYIOT HA EMEHTHBIA KaMEHb.
Yrnekucnora ACHCTBYET, MPEXKIE BCEro, Ha IMOBEPXHOCTHBIM CIoi OeTOHA W
nocteneHHo Heutpanusyer Ca(OH), Bo Bce Oosee riyOokux ciosx. [Ipu 3tom
MPOUCXOIAT HEKOTOPOE YIJIOTHEHUE OcToHa. ['NyOuHY nepepoxacHus OeToHa B
pe3ynbrare ACHCTBUS YIVIEKUCIOTHI BO3/yXa MOXKHO OOHAPY)KUTh MPU MOMOIIU
WH/IMKaTOPOB.

J1j1st onipeieieHHsI IETOYHOCTH CPEIBI MPUMEHSIOT (DEHOIPTANCHH, UMEIOUTUI
TOYKY MEPEXoJa NpyU BOJOPOAHOM TNokazarene pH okojno 8. B pactBope Ca(OH),
(denondranenH ObIBACT OKPALICH B MAJIMHOBBIA LBET, 4 B HEUTPANBHONH M KUCIIOM
cpene ¢ pH meHbIie 7 OH OECIBETEH.

Boimosinenue 3aganusi. [1ob3ysch MHCTPYMEHTAMH, OTACIUATE OT OE€TOHA
HeOonbIIO ckosl. HaHecute Ha CBekHid CKOn OE€TOHA HECKOIBKO Karelb
(denondranenHa, CMOYMB €ro TAKUM 00pa3oM.

3anuch pe3yabTaToB. OTMETHTE YYACTKU LIEMEHTHOTO KaMHs, COACPIKaIlIie
€60000HbITi TUAPOKCU]T KaJIbIIMSI U YYACTKH, HA KOTOPBIX MPoLia KapOOHU3ALUS.
VYTIIEKHACIIBIN Ta3, COACPIKALMUICS B BO3AYXE
B HUUYTOXXHOM KOJIMUECTBE, 3aMETHO BJIUSET HA OeTOH. JlaiiTe 3TOMy O0OBICHEHME.
Hanuiure ypaBHEHUE PEAKIIMU B3aUMOJACHCTBUS YIVIEKUCIOTHI CO IIETOYHBIMU
COCIMHEHMSIMU LIEMEHTHOTO KamHsi, 1 ipekae Bcero ¢ Ca(OH)s.

CyuectByeT JM CBOe€OOpa3Hblii «PpPOHT», T. €. JOCTAaTOYHO YETKO
00O3HAU€HHAsT Ppa3HUIA MEXAY HAPYKHbIM HEUTPAIM30BAHHBIM CJIOEM U
BHYTPEHHUM WICJIOYHBIM TEJIOM B MCCICAOBAaHHOM oOpasue Oetona? HWMm
KapOOHM3ALK 3aXBaTHIA BECh 3alMTHBIN Ci0i O0eToHa? UTO MOXKET MPOM30iMTH B
3TOM CITy4dae ¢ apMarypoi BO BIaKHOM Bo3ayxe? [louemy B KauecTBE apMarypsl B
OETOHE HE UCTIOJIB3YETCS ATFOMUHUIA?

Keiic-3apanus
I'maBHble BHABI W TPUYHHBI KOPPO3HMH HCKYCCTBEHHOI0 KaMHS
MHUHEPAJIOB CTPOUTEILHBIX MATEPHAJIOB

HCHL: O3HAKOMJICHHUC CTYACHTOB € OCHOBHBIMM BHAAMHM H IIPUYHHAMHU
KOppPO3un HCKYCCTBCHHOI'O KaMHA CTPOUTCIBHBIX MATCPpHAIOB Ha OCHOBC
MHHCPAJIbHBLIX BAXKYIHIUX BCHICCTB.

Cpem  BHemHWX (DAKTOPOB, BBHI3BIBAIOIIMX KOPPO3UI0 MATepuajoB |
COOPY’KEHUN HA OCHOBE MHUHEPAIBHBIX BSDKYIIHUX BELIECTB, BBIACISIIOT ACHCTBHUE
HAIOPHOW MPECHON BOJBI, JUIMTEIIBHOE BO3JCHCTBAE MHUHEPATM30BAHHOM,
HAPUMEP MOPCKON BOJBI, BIUSHUE CTOYHBIX BOJ M KHCIIOT, TEXHOTCHHBIX
IIPUMECEN BO3IyXa KUCIIOTHOIO XapaKrepa ! JIp.

3ananmne 1. MoaenupoBanue cy/ib(paTHOil KOppO3uH

PeakTuBbI: U3BECTKOBBIN PaCTBOP B BUJIE KUPMMYUKOB, pPACTBOPHI TMIICOBOM
BoAbl CaSO4 nH,0 u cynbspara amtomunns Aly(SO,); ¢ koHIIeHTpanusmMu 0.5 M.
Iocyaa: npoOupku.



BeinosiHeHne 3axaHus. B peaJbHBIX VYCIOBUAX [MPU3HAKU KOPPO3UU
MOSIBJISIFOTCS. TIOCJIE JUIMTENBHOrO MpeObiBaHUs O€TOHA B KOPPO3WOHHOW Cpene
(Henenst unu mMecsn). s paccMOTPEHUsE MPOLEcca KOPPO3UH UCIIOJIB3YETCS MEHEE
MIPOYHBIN HW3BECTKOBBIA PACTBOP, COACPIKAIIMNA THUAPOATIOMUHAT KajabLUs, H
KOPPO3UWOHHOE JACHCTBHE THIICOBOM BOJIbI YCUITMBAETCS BBEICHUEM B HETO CyJb(ara

amroMuanst  Al(SOy);. KMpNMYmMK M3BECTKOBOrO pacTtBopa MNOMECTUTE B
npobupky wn npunente 8-10 cm® pacTtBopa cynbdaTtoB KanbUuMa W
anioMnHUSA. MI3MEHEHUE KUPMYMKOB OydeT 3aMeTHO yxe 4eped 20-30

MUHYT.

3anuch pe3yabtatoB. OO0bsicHuTe HaOmropacmoe. COCTaBbTE YpPaBHEHHE
peakiuu CyJib(paTHOU KOPPO3UH.

3ananmne 2. KapOoHu3auusi 4 yIVIEKHCJIOTHAsE KOPPO3Usi U3BECTKOBOIO
pacTBopa

PeakTuBbl 1 MaTepHasIbl: U3BECTKOBBIN pacTBOP B (POpME KUPIUYMKOB; BOJA
JUCTWIITMpOBaHHast, okcu yriepoaa (I1V).

IHocyna n mpuGopsel: annapar Kunmna, npoOupku.

BoinosiHenue 3aganusi. 3BECTKOBBINA pacTBOP, MPUTOTOBJICHHBII 3apaHee B
(opME KUPIUYMKOB, MOMECTHTE B CyXyr0 MpoOupky. [locime yero mponycrure B
npooupky CO, 10 MOMEHTA MOSIBJICHUS KaIElIeK BObI HA €€ CTCHKAX.

3anuch pe3yabTaToB. ONpeAcnuTe TUN MPOTCKAOIICH Peakumuu (3K30 WU
SHAOTEPMHUUYECKUI ) U COCTABBTE YPABHCHHUE PEAKLIUM.

Ilpooonscume evinoanenue 3aoanus. [10 OKOHYAHWM KapboHM3aLMK
AOCTaHbTE KUPMUYMK U3 NPOBUPKN, OTAENUTE OT HEr0 KyCOYEK pasMepoMm
3-4 MM, ONycTute €ero B [pyrylo nNpobuvpky, 3anmB €€ HanosIoBUHY
ANCTUNNMPOBaHHOW BOAOW. 3aTeM, ONMyCTMB B BOAY TPYDOKy OT paboTarowero

annapara Knnna no nonyyeHuio CO, u, mponyckaiite ra3 o pacmaja KyCOuKOB

HA OTJEIJIbHbIE YACTUYUKH.

3anuce pesyabraroB. CocraBbTe ypaBHeHME peakumu. [loscHure, Korma
KapOOHM3ALMS UTPACT MOJOKUTEIBHYIO POJIb, a KOTJIa — OTPULIATENBHYO.

3aganue 3. BausiHue pacTBOPOB MarHe3HaJbLHBIX COJIel HA THAPATALUIO
NOPTJAHALEMEHTA M BbISIBJICHHE NPHYNHBI MATrHE3HAJbHOIH KOPPO3HH
NOPTJIAHANEMEHTHOT0 KAMHS

PeaktuBbl 1 marepuananl: cycneHsus L (0,2 r uemeHTta, 16-20 mn
ANCTUNNMPOBAHHOW BOAbI); MHOMKATOP dpeHongTanenH CNMpToBON pacTBOp

c wmaccoson ponen 0,1 %; pactesop xnopuga wmarHma MgCl,

KOHUEHTpUpOoBaHHbIi (pactBopumocts MgCl, 54,6 T Ha 100 r H,O mpu 20 °C, npu
100 °C — 73,4 /100 r H;0).
IHocyna: mpoOUpPKH, CTEKIITHHBIC MATOYKH.



Boinosnenue 3apanusi. B Be npobupke NnoMecTuTe paBHOE KONMYECTBO
cycrieHsnun T1L, pobGasbTe Mo kKanne dQeHondranenHa B Kaxaylo.
Cooepxnmoe nepemeluante n gamte oTcToAaTbes ocaaky (5—10 mMuH) npwu
3TOM BEPXHAA YacCTb CNOA XWUAKOW (asbl CTaAHOBUTCA NPO3PaYHOMN,
ManuMHOBasa ee oKpacka coxpaHdaetcs. B ogHy n3 npobupok OCTOPOXHO (No
CTEHKe) npunente 2-3 Kannu KOHUEHTPUPOBAHHOrO pacTeBopa xfopuaa
marimd. Cendvac e npoucxoauT ocnabrneHne OoKpacku U Jerkoe
NOMYTHEHNE BEPXHEro Crnod Xnakoctu. OcrnabneHne okpacku Xuakom gasbl
yKasblBaeT Ha CHWXEHNe KoHLeHTpauumn noHos OH™, a ee NnOMyTHEHME — Ha

obpasoBaHne TpydHOpacTBOpUMOro rugpokcnga MarHmsa  Mg(OH),

(pactBopumocts Mg(OH), B Bozme okomo 0,1 r/m, a Ca(OH), okono 1,3r/n).
[TosToMy 0OpazoBaHKME TMIPOKCUIA MAarHUs W MPUBOAUT K PE3KOMY CHUKCHHUIO
KOHUEeHTpauuu noHoB OH . CrenoBarenbHo, B xoae ruaparanuu [ npoTtekator
OCHOBHBIC PEAKIMHN MArHe3MAIbHONH KOPPO3MH MOPTJIAHALEMEHTHOIO KaMHS MOJ
JEUCTBUEM MOPCKO# BOJBIL:

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

3arem OCYHICCTBIACTCA PA3JIOKCHUC TMAPOCUIIMKATOB U T'MAPOAJIFOMHUHATOB
KaJIbIIUA 110 YPAaBHCHUAM:

2Ca0-Si0, nH,0 + 2MgCl, + 2H,0 —.
3caOA12036H20 + 3MgC12 —.

3anuce pe3yabTaroB. J[ONUIIMTE MPUBEACHHBIC YPABHEHUWS peakuuu (Ha
npuUMeEpe ACHCTBUS MOPCKOM BOABI HA OETOH). B KakoM HampaBj€HUU CMEIICHBI
PABHOBECHUSI B YKa3aHHBIX peaknusax? KakOBBI MPUYUHBI Pa3pyLICHUS MPOYHOTO
LIEMECHTHOI'O KaMHS?

3ananue 4. Koppo3us mpamopa

Mpamop — pa3HOBUAHOCTb M3BECTHIKOB U AOJOMUTOB ¢ 3epHamMu CaCOjz; u
MgCO3-CaCO3, CKpPEIJIEHHBIX HENOCPEACTBEHHO CLEIUICHHEM KPUCTAJUIOB.
MpaMop MHMPOKO NPUMEHSETCS B KAQUECTBE OOIMIIOBOYHOrO mMartepuana. OmHaKo
MpaMOp HE arMOCPEPOCTOMKHMIA W B HAPY)KHBIX OOJMIIOBKaX MOJAACTCS
PA3PYLICHHAIO, KOTOPOE OBICTPO Pa3BUBACTCS HA HEMOIMPOBAHHBIX MOBEPXHOCTSIX.
Koppo3ust Mpamopa BO3HUKAET NPU HAIMYUHU B BO3AYXE CEPHUCTBIX Ia30B U BJary.
Ha noBepxHOCTH MpamMoOpa B PeabHBIX YCIOBUSX MO ACHCTBHEM CEPHUCTHIX Ta30B
¥ BJ1arv 00pa3yeTcst BHAYAIE CEPHUCTA, 4 [TOTOM CEPHAsk KMUCIIOTBI, TPEBPAINAOLIHAE
KapOOHAT KalblKs B PACTBOPUMBIIA TMIICOBBII KAMEHB 11O PEAKLIVH:



CaCO3 + stO4 + Hzo — CaSO42H20 + COZ

PeakTuBbl 1 MaTepHaIbl: MpaMOpHas TUIATKA (KYCOUKH ), 2 H CEPHAst KUCIIOTA
pasbaBicHHas!.

Iocyna: npoOupku u papdhopoBbiec YALIKH, TUTIETKH.

Boinosinenue 3ananus. Haneiite CepHYrO KUCIIOTY HA MPaMOPHBIE KYCOYKH,
NOMELIEHHBIE B MPOOMPKY, W 3aKpoiTe MpoOMpKYy MNpoOKOW € ra300TBOAHOMN
TPYOKOM, KOTOPYIO ONYCTUTE B JPYIYIHO MPOOHMPKY CO CBEKENPUTOTOBICHHBIM
PAcTBOPOM TMAPOKCHIA KAJIbLHSI.

3anuch pesyabraroB. OTMETbTE BCE W3MEHEHUS, NPOUCXOAdLMe B
onbiTe. O Yem OHU CBUAETENLCTBYIOT? 3anulunTe ypaBHEHUS NPOTEKaoLNX
npu 3aTOM peakumin. Obpartute BHUMaHMe Ha Nponcxoasilee paspbixieHne
Kanbyurta ¢ yBenuyeHmem ero oooema (= Ha 10-15 %). NMoatomy ykaxure,
Kakou elle BUA KOPPO3UM AOMOJSHAET MpPOLEeCcC XMMWYECKOW KOpPpO3Un
mMpamopa.

Keiic-3apanusa
IHony4yenue u cBoiicTBa KOLIOUAHBIX PACTBOPOB

BreimonHenue — Keilc-3aaHuii MPEAyCMATpUBAcT  IPEIBAPUTEIBHYIO
TEOPETHYECKYIO NMPOpPabOTKy MaTepuasa TEMBI, HA 0a3e KOTOPOH CTYIEHT MOMKET
CaMOCTOSITEIBHO ~ MPOBOAWTH  3KCIICPUMEHTAJIBHBIE  UCCIICIOBAHHS no
npeiaracMoil METOJMKE, OMMCHIBATH AHATUTHYECKUAE CUTHAIIBI PEAKLMMA, CYTh
PEAKIMA C TOMOIIBKD COOTBETCTBYIOIIMAX YPABHEHUH, (POPMYJIMPOBATh BBIBOABI IO
BBITIOJTHEHHOH padoTe, OTBEYATh HA TECTOBBIE 3aaHMSI.

Ieab padoThl: 03HAKOMUTBECS C KOHACHCALMOHHBIM METOJOM IOy YCHHS
KOJUTOMJIHBIX PacTBOPOB, BBIACHUTH BIMSHUE BHEIIHMX (PAKTOPOB HA HX
CTa0MIIBHOCTE, MOJIyYNTh MPEACTABICHUE O CTPOSHUH MMLIEIUT 30J1€H, KOAryJsiiuu
KOJUTOMJIHBIX PACTBOPOB AEHCTBUEM PACTBOPAMH JIEKTPOJIUTOB.

3ananme 1. [TonyuyeHue ceiss KPEMHUEBOW KUCIIOTBI

[MomecTuTe B Npobupky 5-6 kanens pacteopa Na,SiO; n gobasbTte 2-3
kannu 2 H pacteopa HCIl. OTMeTbTe XapakTepHbIE MPU3HAKM NOSTyYEHHOIO
rensd. Kakue ycnosusi 3TOro OnbiTa MCKITHOYUIU nonyyYeHne 3004

KPEMHWEBOW KUCIOTbI?

3apanue 2. IlomyyeHue 3018 KPEMHHEBON KHCIOTHI KOHJICHCAIMOHHBIM
METOJIOM.

Momectnte B OBe npobupkm no 1-2 kannu pacteopa Na,SiO; n

npubasbte 2-3 mn  pacteBopa HCI nnotHocTeio 1.05. Habnwogainte



obpasoBaHVe NPo3payHOro pacTBopa Crierka MeHbLUen NoABMKHOCTH, Yem

Y UCTUHHbIX PAaCTBOPOB.

YKakuTe TUN PEAKLMH, JeKalleil B OCHOBE KOHIEHCALIMOHHOTO METOAA
NOJTyYEHUS KOJJIOUTHOTO PACTBOPA KPEMHUEBON KHACTIOTHI.

CocraBbTe (HOpMYyITy MULEIUIBI 30JI1 KPEMHUEBOW KHCIIOTHI, YKAKATE 3apsa
rpanyibl. Kakue pakropsl 00yClnoBIMBaKOT yCTOWYMBOCTh MHULIEIUTBI KOJUTOMIHOTO
pacTBOpa KPEMHUEBON KUCIIOTHI?

3aganue 3. Koarynsmus KOJJIOMIHOTO pacTBOpa MPH €r0 HarpeBaHHH.

[Tomectute OaHY NPOOMPKY € KOJUIOMIHBIM PACTBOPOM KPEMHHEBOH
KHCJIOTBI, TOJYYEHHOM BO BTOPOM OIIBITE, HA HATPETYIO BOASHYIO OaHr0. OObICHUTE
NOSIBJICHUE CTYICHUCTOrO Ocagka B npoOupke. UeM BBI3BAHO HAPYLICHUE
KAHETUYECKOro (PaKTopa yCTOWYMBOCTH KOJJTOMIHOTO pacTBOpa?

PacTBOp BO BTOpOi MPOOMPKE UCIONB3YHTE B OMBITE 5.

3apanue 4. [TonydeHue 30515 THAPOKCUAA TPEXBATICHTHOTO JKEJIE3a.

Harpente 20 mn gUCTMNNMpoOBaHHON BOAbI A0 KMMNEHUS B XMMNYECKOM
CTakaH4uke eMKOCTbo 50 M Ha anekTponnuTe. CHAMUTE C NITUTbI HArpeThIN
CTakaH W, NOCTENEHHO MNEpPEMELLNBAA CTEKNAHHOW nanoyvkon, sHecute 30
Kanenb pacteopa xnopuga xenesa (lll). MNonyyeHHbI pacTBOp CHOBA
HarpenTe n KunatuTe B TeveHne 1-2 muH. CoxpaHute KOmmnouaHbIn pacTBop

rmppokena xenesa (Ill) gna onbita Ne 5.

YKaKUTE THI PEAKUMH, JIKAIICH B OCHOBE KOHACHCALMOHHOTO METOMA
NOJTyYEHUS KOJUTOMAHOTO pacTBopa. [TosicHUTE poJib BOJBI, BBEACHHOMH B OOJIBIIOM
U30BITKE MO YCIOBUIO OmnbITa. OTMETHTE LBET NoMydyeHHOro pacteopa Fe(OH)s B
KOJUTOMTHOM COCTOSIHMHA. OOBSICHATE HAIMYME TOJOKUTENBHOTO 3apsifa TPaHyJIbl
MULEIUIBI 30151 TUAPOKCUAA TPEXBAJICHTHOTO JKEIE3a.

CocraBbre popmyny munesinl 3071 Fe(OH)s.

UTO MpPOM30HAET, €CIM K aJTUKBOTE MOJYYEHHOIO KOJJIOMAHOIO PacTBOpa
N00aBUTh MO KamjsiM pacTtBOp cyibdara amomMuHusi? OTBET MOTHUBHUPYHTE C
no3unuu npaswia ynene-I'apam 1 cyT mpouecca rupoin3a, B KOTOPOM NPUMET
y4acTHE COJIb ATFOMUHUA. HanuimmTe ypaBHEHUS] COOTBETCTBYOLIMX PEAKIIUH.

3apanme S. CoBMeCTHAs KOAryiasiuus KOJUIOMIHBIX PACTBOPOB.

K xonnmonHOMy pacTBOPY KPEMHUEBOM KUCIIOTHI, MOTYYEHHOMY BO BTOPOM
OTIBITE, MPUJIEUTE KOJUIOWAHBIA pacTBOP T'MAPOKCUAA TPEXBAJIECHTHOI'O >KEjie3a 10
NOSIBJICHUS CTYACHUCTOTO ocaaka. OTMEThTE MOJMYYEHHBIH B OMBITE Pe3yjabTar U
JaiiTe eMy MOTUBUPOBAHHOE MOSICHEHHUE.

Keic—-3anaHus









CBemuTe SKCIEPUMCEHTAIBHBIE JAHHBIC B TAONMIy W CICHAMTE BBIBOABI O
BIIUSIHUMA TEMIIEPATYPBI, NMPUPOJbI COJH, MUHEPAJIU3ALMMU TPUPOJHBIX BOJ HA
BEIUYMHY BOJOPOJHOTO M OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHOIO IOKA3aTENeh
UCCIIEIyEMBIX CPEL.

Keiic—3apaHue

OnpenesieHue o00meii KECTKOCTH BOABI KOMILUIEKCOHOMETPHYECKHUM
TUTPOBAHUEM

OGOpyI0BaHUE U DPEAKTUBLL KOJIOBI KOHHYECKME BMECTHMOCTBIO 250 cM?;
OropeTka Ha 25 ML, YKpEIJIEHHAs! B [ITAaTHBE; (apPOpPOBbIil CTaKAaHUMK JUTsl CIIMBA,;

pactBop komiuiekcoHa III; OydepHblii pacTBOp, XpOMOI€H YEPHBIA
cnenmanbHelii ET-00 (maaukarop).

Buvinonnenue ananusza. Ipexae, 4eM BOCOIb30BaThCs OIOPETKOM, €€ BHIMOKTE,
N00UBasACh, 4TOOBI JKUIKOCTh CTEKIIA CO CTCHOK PAaBHOMEPHO, HE OCTABJIsIsI Kamelb.
3areM OKOPETKY TpPH Ppa3a OMOJOCHUTE PabO4YMM PacTBOPOM, KOTOPBIM Oyjaere
TUTpoBaTh (pactBopoM KomiuiekcoHa III). C moMowmbK BOPOHKH OHOPETKY
HAMOJHUTE PACTBOPOM BBIIIE HYJIEBOTO NECICHMS, 3aMOJIHATE OTTAHYTYHO TPYOKY
(«<HOCHKY), clie/ist, YTOOBI B HEW HE 0CTaBajloch Bo3ayxa. [locie 31oro 00s13aTesbHO
yOepuTe BOPOHKY M YCTAHOBHMTE PACTBOP HA HYJEBOE MACIICHUE (MO HUKHEMY
MEHHUCKY ).

BBINOTHSAS TATPOBAHUE, CAEAYET COOIIOAATE CIICAYIOIINE TPABKIIA.

1. Kaxxmoe TATPOBAHWE HAUMHAIOT C HYJIEBOTO JEJICHUS IIKAIbI, TaK KaK IpU
3TOM KOMIIEHCUPYIOTCS MOTPEMIHOCTH KaTUOPOBKU OFOPETKH.

2. TuTpoBaHWe NPOBOLAT He O4YeHb ObICTPO (3—4 Kannu B CEKyHAy),
NHa4e pacTBOp He OydeT BOBPEMS CTEKaTb CO CTEHOK U OTCYET OKaKeTCH

HEBEPHbIM.

3. OOBbeM pPacXoayeMOro Ha THTPOBAHHWE PACTBOPA HE JOIDKEH IPEBHILIATEH
€MKOCTH O/IHOM Oropetku. OTcdeT 00beMa Mociie BTOPHIHOTO HAIOJIHEHUS CHITBHO
CHIYKAET TOUHOCTH ONPEIEIICHNS.

X00 onpeodenenusn. B TWATENBHO BBIMBITYO KOOy Ui TUTPOBAHUS
oTMepbTe muneTkol Mopa 100,0 ¢M® mccnenyemoi Boasl W mpmieite 5 cm?

aMMOHWUIMHON BydepHOn cmecn. BHecuTe Ha KoHue wnarensa =20-30 mr
CyXOW CMecu uHaukatopa C XMopuaoM HaTpua A0 MNOABMIEHUMA XOPOLLO
3aMeTHOW, HO He OYeHb TEMHOW BUHHO-KPACHOW OKpPaCKMW.

TutpoBaHue. MNpubdaBnanTe No Kannisim KOMMIEKCOH K BOAE MEAJIEHHO,
MOCTOSIHHO BCTpSXmBad Konby C BOLOW, HabNo4asa 3a OKpackon pacTeopa.
TuTpyinte 0O nepexona OKpacKm M3 BUHHO-KPACHOW B ronyodyto OKpacky OT

OLHOW NULLIHEN Kannu TuTpaHTa. [JJaHHble 3aHecuTe B Tabnuuy. NosTopute



TUTPOBaHME 2-3 pasa U U3 CXOOAWMXCA OTCYETOB BO3bMUTE CpeaHee

3Ha4veHune.

Tabnuua 7.2 — [1aHHble TUTPOBaHUS

Ne n/n Vg, cMm? Vr, cM® Cr, Mone/am?
1 100
2 100 0,05
3 100
Vi (ep) = Vy + Vy+Vs

3

OOrityro sxecTkocTh Boabl (Ca?" u Mg** Ha 1 1) Berunciure o popmyiie:
¢ — CrVvr 1000 )
VB
rae  Cr — MONsipHas KOHLIEHTpaLuMs SKBUBAICHTOB pacTBopa komruiekcona I1I;
V1 — cpennuii 00beM padoyero pacTBopa KOMIUIEKCOHA, 3aTPAay€HHBIA Ha
TUTPOBAHKE, CM>;

Vg — 00beM BOJIbL, B3ATHIH I ONPEIEICHNS JKECTKOCTH, CM°.

MMOJIB/aM° uim K

1000 — ko> durmenT nepecyera Ha 1 am>,
CpaBHUTE pe3yabTaThl pacyeTa ¢ JAHHBIMU TaOJHIIbI MMOKA3ATENICH KayecTRa
BOJI M CJIEJIANTE BBIBOJ O JKECTKOCTHU UCCIIEAYEMOMN BOJIBL.

OnpenesieHue ruAPOKapOOHATHOM KECTKOCTH BOABI

OpHMM W3 Ba)KHEHIIMX MOKA3aTeNIC KAueCTBA BOIBI SBJISIETCS LIEIIOYHOCTH
(cumBon — I, emuauna — MmMoub/it). OOIIas METOYHOCTh ONMPEACSETCS CyMMO
AHUOHOB CJIA0BIX KHUCIIOT, CIIOCOOHBIX PEarupoBaTh C XJIOPOBOAOPOIHOW WM
cepHoil  kuciotamu.  OOmias  IENOYHOCTh  BKJIFOYAET, B  OCHOBHOM,
TMAPOKAPOOHATHYKD M KApOOHATHYK IEenoYHocTH. Ecnm Benmumna pH  He
OPEBBINIACT BEJIMYMHY 84, TO MIEIOYHOCTh ONPEAENICTCS KOHLICHTPALMEH
rupokapOoHar-uoHoB.  [lpenensHo  momyctumass  koHueHrpamus — (ITJK)
TUIPOKAPOOHAT-HOHOB B IIUTHLEBOM BOZIE COCTABIAET 60 MI/aM>,

OOy4aromuecs JA0JKHbI YCBOWTh OCHOBHBIE TPUEMBI KHCIOTHO-OCHOBHOTO
TUTPOBAHUS. YMETh MPABUJIBHO BEIOMPATh HHAUKATOP PA TUTPOBAHUH PA3IMYHbBIX
KHACJIOT U1 OCHOBAHWH, CAMOCTOSTEIIBHO BBIMTOJIHATH PACYETHI, YMETh aHAIIM3UPOBAThH
NOJTYYEHHBIC SKCIIEPUMEHTATIbHBIC JJAHHBIE, 1€T1aTh BEIBOIBI.

ITocyoa u peaxmueser: GroOpeTKa Ha 25 CM°, 3aKpeIUIeHHas B IITATHBE, KOJIOa
Dprenmaiiepa ans TutpoBands Ha 250 cM®; dapgopoBbiil CTakaH mjis CIUBA,
nunetkn Ha 10 em® 1 100 cM?; BOpPOHKA 1MaMeTpoM
3 cM; MepHas konba Ha 100 cm>.



PactBop xutopoBomopoanoit kucnmotel HCI,  wHaukatop — METHIIOBBINA
OpaH)KeBbIM; Konda ¢ aHAIM3UPYyeMOW  BOAOH,  TeTpadopar  HaTpus
kpucramueckuii (Oypa) NaxB4O7; ©10H,0; Boaa auctumimpoBaHHas.

ConepxaHue TUAPOKAPOOHAT-HOHOB  OMPEACISIOT TUTPOBAHWEM  BOJBI
pactBopom HCl ¢ MHIMKAropoM METHIIOBBIM OPAHXKEBBIM. XMMHU3M Ipolecca
BBIPKACTCS YPABHEHUSIMH:

NaHCO; + HCI = NaCl + CO,[1 + HyO;
Ca(HC03)2 + 2HCI = CaCl, + 2CO,[1 + 2H50.
HMOHHO-MONEKYISPHOE YPABHEHUE PEAKLUN:

HCOs3 + H" = CO,[ 1+ H,O.
OKcrepuMeHTaTbHAS PA00Ta BKIIFOYAET HECKOJBKO 3TaIlOB:
1) mpUroTOBNEHNE BTOPUYHOIO CTAHAAPTHOTO PACTBOPA XJIOPOBOAOPOIHOM
KHUCJIOTHI,
2) NpUTrOTOBJICHUE MEPBUYHOTO CTAHIAPTHOTO PacTBOpa TeTpadopara HaTpus,
3) craHpapTU3anMs pacTBOpa XJIOPOBOAOPOIHOW KHCIOTHI MO
TeTpadopaTty HaTpus,
4) onpeneneHue KOHIEHTPAIUK THAPOKApOOHAT-NOHOB.

1. Ilpucomosgnenue 250 mn  npubnuzumenvvo 0,1 H  pacmeopa
XJI0OPOBOOOPOOHOT KUCTIOMbL
Maccy HCI B 250 Mt BBIYUCIISIOT IO YPABHEHUIO:

mgcn = \Y % C SK@VP.

Monsipaast macca sxkBuBajienToB HCl paBna 36,46 r/monb, B 250 mit 0,1 H

pacTBopa €€ JOKHO COACPKATHCA:
mecn = 36,46 @ 0,10 0,25=0912 .

JUtsi  manbHEWIIUX BBIYMCICHUNA HEOOXOIUMO OMNPEIECIUTh IUIOTHOCTh
UMEIOIICHCS B JTaOOpaTOpUK KOHIICHTPUPOBAHHOM KUCIIOTHI, OMYCTUB apeoOMETP B
LWINHIP C KACIOTOM.

Ho B3BemmMBars KUCIOTY HEYJIOOHO, MOATOMY €€ MacCy MEPECUUTHIBAIOT HA
00BEM:

Ve = m/).

PacTBOpbl MPUONM3UTENBHOM KOHUEHTPAUMK KUCIOT MOYKHO TOTOBUTH
CJIEYIOMUM 00pa3oM.

1. Haxomar oOvem muctummpoBanHoil Boael V(H>O), HeoOxomumblid mis
NPUTOTOBJIEHHSI PACTBOPA:

Vo) = Vp— Vo,



MepHBIM IUTUHAPOM OTMEPSIOT HYXKHBIA 00BEM JUCTH/UTMPOBAHHON BOJBI U
NEPEHOCHT €r0 B CKIISIHKY JJIsl TPUTOTOBIIEHUS PacTBOPA.

2. MepHbIM IMIMHAPOM (MJIH MEPHOM MPOOUPKOIT) OTMEPSIOT HY>KHBIH 00BEM
KHUCJIOTBI M IIEPEHOCAT KUCIIOTY B CKJISIHKY € BOAOH (!). 3arem 3aKphIBaIOT CKIISTHKY
nPOOKOH M CONEPKUMOE TINATENIBHO MEPEMEILIABALOT.

Ha cknsinke nommkHa ObiTh caenana Haanuck: HCI; 0,1 v, nara, pamumus Toro,
KTO MPUTOTOBKIT PACTBOP.

2. [Ipucomosnenue 100 mn cmanoapm1o2o pacmeopa mempabopama Hampusi

HcxomnpiM  BemiecTBOM, HauOosiee yIOOHBIM  UIsl  YCTAHOBKH —THUTpa
XJIOPOBOJIOPOJHOM KHUCJIOTHI, CUMTArOT TeTpadopar Hatpus NaBsO,010H0.
Boanblii pacTBOp €ro BCIAEACTBHE MPOTOJIN3A UMEET IIETOYHYO PEAKIHUIO:

Na,B,0;+ 7H,O < 2NaOH + 4H;BO;.
[TosTOMY €ro MOYKHO TUTPOBATH KACIOTAMM:
2NaOH + 2HCI = 2NaCl + 2H,0.
W3 cymmapHOro ypaBHEHHUS:
Na,B407+ 2HCI + 5SH,O = 2NaC(l + 4H3BOs

BUJIHO, YTO B PE3YJITATE PEAKLMKA HAKAIUIMBAcTCs ciiabas OpToOOpHas KHCIIOTA.
CnenoBartenbHO, pH pacTBOpa B TOUKE SKBUBAJICHTHOCTH OYJET HECKOJILKO MEHBIIIE
7 W A8 TUTPOBAHUS CJECAYET B3ATh METWJIOBBIA OPAHXEBbINA (MM METHJIOBBIM
KPAacCHBIH ).

[Tockonbky oauH MO TeTpadbopaTa Hatpust Na,B,O,@10H,0 B 310# peakiyu
B3aMMOJCHCTBYET €C 2 MOJIb MOHOB BOJOPOAA, MOJIIPHAS Macca 3KBUBAJIECHTOB
paBHa:

M (Na;B,O;®10H,0) = 381,4 : 2 =190,7 r/mMmoib.

Jls npurotosnenus 100 mu 0,1 H pacTBOopa TpedyeTrcs TeTpabopara HaTpHs
m=My;®Csx®V=190,7® 0,1 ®0,1 =1,907 .

OnHAKO TOYHO B3BECUTH BBIYMCIICHHYIO Maccy Oypsl TpyaHo. [losTtomy B
MAJICHBKOW NpPOOMpPKE WM HA YaCOBOM CTEKJIE HEOOXOIMMO B35iITb HABECKY
CBE)KEMEPEKPUCTATUIM30BAHHOTO TETpadopara HaTpusi, OKOJO 2 T (¢ TOYHOCTBIO J10
0,0002 r), nepeHecTH MpH NMOMOLIM BOPOHKHM B MEPHYIO KOJOY BMECTUMOCTBEO
100 mu1 1, 0OMBIBAst BOPOHKY, MPUJINTh HEMHOT'O TOPSYEH BOJIBI, TAK KAK B XOJIOAHOMN
OH pacTBOpsieTCs IUI0XO. J[OOMBIIMCH IOJTHOTO PACTBOPEHUS, CIECAYET OXJIAAWUTH
KOJIOY BOJIOW MOJ KPAaHOM M JOBECTH 00BEM PACTBOPA IMCTHUIMPOBAHHON BOJOM



no Metku. He 3a0yapTe mpu 3ToM yOparh BOPOHKY, W MPUOABICHUE BOJIBI

3aKaHYMBAWTE C TMOMOIIBIO MUIMETKH OCTOPOKHO, MO KaluisiM (T71a3 Ha YPOBHE

MeTKH ). Ecin Bce-Taku BoAbI OyIET MPUIIATO OOJIBIIIE, YEM CIEAYET, TO OTJIMBATH €€

HEJIb3s, HYXXHO TIOBTOPUTh BECh MPOLECC MPUTOTOBICHHS  PACTBOPA.

[TpuroToBIEHHBIA PACTBOP TINATEIBLHO MEPEMELIMBAIOT, 3aKPBIB KOJIOY MPOOKOHA.
TuTp pacTBOpa BEIYKCISIOT IO YPABHEHUIO:

mn
r'B) =5~
P

3Hast TUTP, MOJIIPHYIO KOHIICHTPALMIO SKBUBAJICHTOB TeTpabopaTa HaTpus B

PacTBOPE PACCUUTHIBAIOT MO YPABHEHUIO:

71000
Mok -~

CSK =

BenmuuuHbl TUTpa W MOJSPHON KOHLEHTPAUMM SKBHBAJICHTOB  PacTBOpa
BCEr/Ia JOJDKHBI UIMETh  Yemvlpe 3HAYauux yugpoi.

3. Cmanoapmuszayusi pacmeopa Xi0po8o0OPOOHON KUCIOMbL NO mempabopamy
Hampus

B npouecce ctanmapTA3anii MOKHO BBIICIUTH CIEAYOIIUE 3TallbI.

1. lloaroroBka 0ropeTku K padore. TIATENTEHO BEIMBITYIO OFOPETKY BBl
OTOJIACKMBAIOT HEOOIBIIUMHU MOPLUHUIMHA KUCIOTHI ISl YIATCHHASI OCTATKOB BOJIBI.
[Tonb3ysick BOPOHKOM, HAMOJHSKOT OFOPETKY KUCIOTOM TaK, YTOOBI €€ MEHUCK ObLIT
HECKOJIBKO BBIIIE HYJIEBOTO ACICHMS. 3aNOIHSAIOT PACTBOPOM PE3MHOBYIO TPYOKY U
HAKOHECYHHWK, BBITCCHUB M3 HUX IMy3bIPbKH BO3yXa. 3aT€M BOPOHKY YOMPAKOT, TaK
KaK C HEE MOKET KalaTh PACTBOP, U, BBITYCKAs JIMIIHIOK KACIOTY, YCTAHABIUBAKOT
HWKHHIA Kpail MEHHUCKA HA HYJIEBOM ACNIEHUH. B TakoM cOCTOsIHAM OrOpETKa roTOBa
K pabore.

2. B3sitme TO4YHOro o0beMa Terpadopara Harpusi. UYHCTYIO MHIETKY
BMECTHMOCTEIO 10 cM? OIONIACKMBAKOT PaCTBOPOM TeTpabopaTa HATPHs, HAMIOTHAFOT
€€ PacTBOPOM TakK, YTOOBI YPOBEHb >KHIKOCTHM B HEH OKAa3ajCs BHILIC METKH
npuMepHo Ha 2 cM. llocrme 3TOro 3aKMMAarOT BEPXHEE OTBEPCTHE MMHIECTKA
yKa3arelbHbIM TaJbIEM W MOJHUMAKOT €€ HaJd pacTBOPOM. 3areM Cllerka
NPUOTKPBIBAKOT OTBEPCTUE MUTMETKHA, YTOOBI CTEKIIA JTUIIHSIS KUAKOCTh U HHXKHUH
Kpaii MeHrcKa KocHyJcs MeTKH (10 mur). TlepeHocsST OTMEPEHHBIH pacTBOp Oypel B
KOHUYECKYI0 KOJOY Ul TUTPOBAHMS, MPUKACASICh KOHIIOM €€ K CTEHKE KOJIOBI.
[IpunmBaroT K pacTBopy TeTpadopara HATpuUs OJHY KalUll0 METHJIOBOIO
OPaHXEBOT0, IEPEMEIIMBAIOT (3KEJITast OKPacka).

3. IlpuroroBiieHHe «cBUAETENsD. [[JIs MOBBIICHHAS TOYHOCTH TUTPOBAHUS B
JPYroil KOHMYECKOH KOJIOE TOTOBAT «CBHMIETENL». OTMEpHBAOT B Hee 20 cm’
JUCTUIJTAPOBAHHOM BOJIbI, MPUOABIAIOT 1 Karuil0 METHJIOBOIO OPAaHXKEBOro U 1-2



KalId KUACIOTHL. [Ipr 3TOM pacTBOp MOJKEH NPUOOPECTH OYEHBb CJladoe, HO
3aMETHOE PO30BOEC OKPALLIMBAHUE.

4. TurpoBanue. Ha ocHOBaHME IITATUBA, HA KOTOPOM YKpEIJIEHA OIOPETKA,
CTaBAT KOJIOY C PacTBOPOM TeTpabopara HATpus MOojA OIOPETKY W MPUCTYNAIOT K
TUTPOBAHUIO, MPUJIMBAs KUCJIOTY B KOJOY MEUICHHO, MO KaljisiM, NEPEeMEIINBast
pacTBOp. TUTpoBaHME MPEKPALIAOT MPU MOSBJICHUN YCTONYMBOM OJIeTHO-PO30BOM
OKpPacKW OT OJHOH JIMINHEH Kamjau KUCIOThl. [lepBoe THUTpOBAHWUE CUHMTAKOT
OPUEHTUPOBOYHBIM.

TuTpoBaHKE MOBTOPSIIOT JO MOJYUYCHUS CXOIAIIUXCS PE3YJIBTATOB, T. €. MOKA
OTCUETHI OYYT OTIIMYATKCS APYT OT jpyra He Oonee yem Ha 0,1 M. Bee pesynbrarhl
TUTPOBAHUS 3aMMCHIBAIOT B JKyPHAJL

Tabnuua 7.3 — [laHHble TUTpoBaHus npu ctangaptmusagumn HCI

Ne V(6ype1),| V(HCI), Co(OYPBI), co(HCI),
MII MII MOJIB/aM> MOJB/aM>
1 10
2 10
3 10
Vep =

Haiinute cpennee apudmernyeckoe o0bema HCl m BBIUMCIMTE MOJIIPHYIO
KOHUEHTPALMIO SKBUBAJICHTOB XJIOPOBOJOPOAHON KUCIOTHI.

MOoJISIpHYO KOHIICHTPALMIO SKBUBAJICHTOB KUCIOThI BEIYUCIIATE MO YPABHEHUIO
TUTPUMETPHH:

CalX) @ V(X)) = o (1) © V(1)
Cx(HCI) = ¢ (1) @ Vi (1) V(X))

TuTpoBaHHBI PacTBOP XJIOPOBOJOPOJHONW KHUCIOTHI HCHOJB3YHTE IS
OMPEICIICHUS IETIOYHOCTH BOIBL.

5. Onpenenenne ruAPOKApPOOHATHOI HIEJTOYHOCTH BOABI

Xoo onpeoenenus.

Yucroit MepHO# mumeTkoil Mopa BMectumocThio 100 cm® nepenecure 100 cm?
aHAJIM3UPYEMOl BOJIbI B KOHUYECKYIO KOJIOY. [IpubaBpTe 2—3 Kamiu METUIIOBOTO
OpaHKeBOT0. PaCTBOP OKPACUTCS B SKEJITHIN I[BET.

[Ipuctynas K TUTPOBAaHWIO, MPOBEPHTE YPOBEHb PacTBOpPA KHUCIOTHI B
OropeTke. OH H0JKEH OBITh HA HYJIEBOH OTMETKE MO HUYKHEMY MEHUCKY.

Turpyiite Boay pactBopoMm HCIl no mepexona »xentoil OKpacku MHAMKATOPA B
OnenHo-po3oByto. [loBTopute TUTpoBaHMEe 2-3 pa3a M 3aHECUTE PE3YJIbTATHI
TUTPOBaHUS B TAONULLY.



Tabnuua 7.4 — [JaHHble TUTPOBAHUSA BOAbI XIIOPOBOAOPOAHOM KUCITOTOW

No
n/m V(H,O), mn | V(HCI), ma| Cox(HCI), | 1T (HCO3),
MOJIB/JT MMOJIB/JI
1 100
2 100
Vep.

JUTs BBIYMCIIEHUS TUAPOKAPOOHATHOM )KECTKOCTH (ILETOYHOCTH ) BOIbI HAMINTE
MOJIIPHYIO KOHIICHTPALIMIO SKBHBAJICHTOB THIPOKAPOOHAT-UMOHOB U YMHOXKBTE €€
Ha 1000:

_V(HCL)-eHCY
I(HCOy) V(H)0) , MMOJIB/iM>.

PacuerHsbie keiic-3aganus
1.Ha 3aBone, mpon3BOASALIEM CBUHIIOBO-HUAKENEBBIE AKKYMYJISATOPBI, TPOU30LLIET
aBapHIfHBII COPOC CTOYHBIX BOA B 3aKPBITHIA BOJ0EM. OLEHUTE 3KOJOTUYECKY IO
00CTaHOBKY B BogoeMe. KakoBbl BEPOSTHBIE TOCIECACTBHS aBAPUM IS
obuTarenel BOIOEMA U 310POBbsl YEJIOBEKA?

2.00bsICHUTE  SBJICHHS-NIPOLECCHI, MPOUCXOIALNIME B NPUPOJHOH  BOJE
€CTECTBEHHBIM CIIOCOOOM HJIM BBI3BAHHBIE XO3SIMCTBEHHOH JEATEIIBHOCTBIO
YeTOBEKA:

[Toyemy B 3uMHEE BpeMsl OOMTATENHN BOJOEMOB HE MOrHOarT?

OObsicHuTe (PaKT OTpaBICHUS JIOACH CHEAOOHBIMM MOPCKHMM MOJIIIOCKAMU,
BBUIOBJICHHBIMU B 30HE, 3arPsI3HEHHON HEPTENPOAYKTAMH.

Maruauii — OCcHOBa 3€JICHOTO MHMrMeHTa XJjopoduiuia. B murtarenbHO#l cpene,
KOTOpPOW BBIPAIIMBACTCS PACTEHUE METOJOM THAPONOHUKH, BMECTO HOHOB
Mar"usi TPUCYTCTBYKOT MOHBI KaJblusl. BBI30BET M 3TO Kakue-mu00 M3MEHEHUS
B opranmu3me pactenus? Ecnm na, To, kakue n nouemy? Kakue mpuyuHbl MOTYT
00yCJIOBUTh QHAJIOTMYHBIN TPOLIECC B MPUPOTHOM cpee?




3.B ocHOBE CaMOOYHMIIICHUSI BOJIOEMOB OT OPTaHMYECKUX 3arps3HUTENCH JICKUT
MPOIECC OKWUCICHHUS 3TUX BEIIECTB. ECIM OpraHMyYecKuX BEHICCTB B BOJIE
HEMHOT'0, TO OHU OKUCJISIFOTCS PACTBOPEHHBIM B BOAE KUCIOPOAOM. DTOT MPOLIECC
YCKOpSIETCS MOJ ACHCTBUEM COJIHEYHOTO cBeTa. CrOCOOCTBYIOT OKHCIICHUIO U
HEKOTOpble  MHUKpOOpranm3mbl.  CyIIECTBYIOT ~ XUMHUYECKME  METObI
MHTCHCU(HUKAIIMN TPOIIECCa OKUCICHUS OPraHMYeCKMX 3arps3HUTeNeii B BOJE.
Kaxoit U3 npeanoskeHHBIX HI)KE PEareéHTOB Bbl BHIOEPETE ISl YCKOPEHHUS 3TOTO
npoiecca; a) MepoKCU BOAOpoaa; O) XJIOp U WM €ro KUCJIOPOJACOACPKAIINE
NPOM3BOJIHBIC, B) CMECh 030HA ¢ BO3ayXoM? Jlaiite 000CHOBAHHBIN OTBET.

4. CTOYHBIE BOJIBI HEKOTOPOIO MPOMBILIUIEHHOTO MPEINPHUITHAS COACPIKAT COJU
TSDKEJIBIX  METAIJIOB, HEOPraHWYECKHE KHCIOTHI, MOBEPXHOCTHO-AKTUBHBIC
BemectBa (IIAB) w apyrue 3arps3HuTeny OKpykawoueid cpeasl. OHM B BHIE
B3BECH TMOCTYMAKOT HA OYMCTHBIE COOPYXEHMs. B mpomecce WX OYUCTKH
NPOUCXOJAT MPOLECCHl HEUTpaNU3alUK, KOAryJIsSIAK, OCAKACHUS, QUIBTPALUH U
W3BJICYCHMS BEILECTB, KOTOPbIE MOTYT OBbITh PEAJIM30BAHBI MM HCIIOJIB30BAHBI
MOBTOPHO.

Jlis ocakaeHust OOJIBINIUHCTBA MOHOB TSDKEIBIX METAJUIOB U3 CTOYHBIX BOJI YacTO
NPUMEHSIETCS THAPOKCHI Kajblus (raiicHas u3BecTh). Ecau romoBoil o0bem
oumIaeMoli Bozsl pasen 2000 M* | a coxepikanue B HeM HOHOB Ni** cocrasiser
1475 mr/am® | 10 ¢ yuerom 10-%-ro u30ObITKA peareHTa, HEOOXOMUMOIO IJis
MOJIHOTO OCAXKACHUS, PACX0] THAPOKCHIA KAJIbLIAS COCTABUT KT B TOJ.

(OTBET NPUBECTH € TOUHOCTHIO 10 HENbIX; Ar(N1) = 59)

3aganus 111 KOHTPOJIbHOM (CaMOCTOSATEIbHOI) padoThI
(BapuaHTHI)

CamocrositesibHast padora 1. «Beenenue. TeopeTndeckue 0OCHOBBI XUMUHT

BOJBI. Bo/ia Kak XUMUYECKHIA MHAMBUAYYM M KaK JACIEPCHAS CUCTEMA»

1. Tlepeuncnute aHOMATbHbIE PU3NUECCKHE CBOMCTBA BOIBI.

2. Hamummte ypaBHEHHsS KAUECTBEHHBIX PEAKIMA HAa KAaTHOH Kamsi W
KapOOHAaT-aHMOH € YKa3aHueMm aHanutuyeckoro s¢¢ekra. HazoBure
PEAKTUBBI M TPOAYKTHI PEAKIIUH.

3. IlpuBeaure ypaBHEHMS PEaKUMil, XapaKTEPU3YIOIIUE OKHCIUTEIIbHO-
BOCCTAQHOBUTENBHBIE CBOWCTBA BOJBI.

4. IlpuBeaute pacdeTHble (OPMYJBI W 3aBUCUMOCTH, MCMOJB3YEMBIE MPHU
OPUTOTOBJIEHUH PacTBOPOB, CBSI3aHHBIC C pa30aBicHHEM,
KOHUEHTPUPOBAHUEM U CMEIICHUEM.

CamocrosiTesibHast padora 2. «BOAHBIE PACTBOPBI SJIEKTPOJIUTOBY»

1. JlaiiTe mOsICHEHHE TEPMUHY «KOAryJsiusy. Kak MOXKHO BBI3BATh
KOaryJisiuio kosutonaoB? CHopMyupyiTe TpaBuiio Koaryssiuu
KOJUTOMIHBIX CUCTEM PA3IMYHBIMU 3JIEKTPOJIUTAMA — MPABKJIO 3HAKA U
zapsiaHocty (Iyneue-I"apan).

2. Paccuwmraiite pH OydepHoro pacteopa, conepxkamero 0,1 mons NH4OH u
0,1 mone NH4CI. Kak nuamenutoes pH: a) npu nodaeneHuu k 1 i1 pactBopa
0,01 moss HCI, 0) mpu pobGasnenmm 0,01 mome NaOH; B) mpwm




paz0aBnenun pactBopa BoaoiW B 10 pa3? KoHctanTa aucconuaiiiu
ruapokcuaa ammonns K= 1,79¢10°, pK,=4,75.

3. Onpenenmure pH 0,1M pacrtBopa NH4OH, ecnu creneHs amcconuanuu
npuHATE pasHoi 0,01 %.

4.  BpluucnuTe NpOM3BECHNE PACTBOPUMOCTH KapOOHATa CTPOHIINS, €CIU B

10 1 HaceieHHOro pactBopa coxepkurcs 0,1 r 3Tol COH.

L.

CamocrosiTtesibHast padora 3. « DU3UKO-XUMUYECKAs XapaKTEPUCTHKA
NPUPOAHBIX BOA. KauecTBO MUTHEBOW BOJABD)
dakTopel GOPMHUPOBAHKS PUPOJHBIX BOI.

2. JlaliTe MOSICHEHUS TEPMUHAM . BOJOPOHBIN MOKA3aTEIb, MUHEPATU3ALNS BOJIBI,
OKHUCJIIEMOCTD BOIBI.

3.

Kakue BemniectBa 00yCIOBIMBAIOT OPraHOJENTUUECKUE KAuecTBa MUTHEBOM

BOJIbI? UTO MOHUMAETCS TIOJ IBETHOCTHIO BOABI? Kak ee onpenensitor?

Kounrpoabnas padora Ne 1
«X¥WMHS TUTHEBBIX U CTOYHBIX BOMD)
OcHOBHbBIE TeMbl, BLIHOCUMbIC HA KOHTPOJIb

— PacTtBopbl, X NPUroToBreHne, pacTBOPUMOCTb, pacyeT
COLEepKaHUda pacTBOPEHHOrO BeLeCTBa M OCMOTUYECKOro AaBeHUs
pacTBOpOB, NPOU3BeAEHNE PACTBOPUMOCTU CONeEN;

— ['ngponus conewn, pacyet BennyuHbl pH ruaponmsyroLLmnxca TUnoB
CONen, KOHCTaHT rmaponnsa;

— WVICKyCCTBEHHbIE N NpUpoaHble BydepHble CUCTEMBI, X 3HAYEHNE;
— Pac4eT sKBMBaneHToOB BELLECTB;

— KMCNOTHO-OCHOBHbLIE N OKUCNUTENBHO-BOCCTAHOBUTESbHbIE
CBOWCTBa BELLECTB;

— [ucnepcHble cUCTEMbI, pacyeT 403 KoarynaHTa, NnoBepXHOCTHbIE
SBMEHUA Ha rpaHuue pasgena gas, agcopbums;

— Pac4eT ckopocTen XMMUYECKUX peakumii U onpeneneHme nx
HanpasneHHOCTH,

— ®opmMmupoBaHune, cocTas, AMHaMMKa COCTaBa NPUPOLHbLIX BOL;

— OCHOBHBbIE NMoKasaTenu kavyecTtsa (coctaBa) NPUPOAHLIX, CTOYHbIX




BOA.
— Pacuyert weno4YHoCTn BoAbl;
- Koarynsauus, pacyeT Ao3bl KoarynsaHra;

- Obe33apaxuBaHue;

Bapuant

1. Hanumwmte ypaBHEHHE KayeCTBEHHON peakimu Ha Qocdar-aHuoH ¢
VKa3aHUEM aHATUTUYECKOrO 3(dekxra. HazoBuTe peakTMB M MPOAYKTHI
peaxkuumu.

2.Kak M0>xHO onpenenuts POpMBbI YIIIEKUCIIOTHI, COAEPKAIMECs B BOAC?

3.Ut0 moHUMar0T Mo CTaOUILHOCTHIO BOJbI? Kak €€ MOYKHO OllCHUBATh?

4. X¥AMH3M YCTPAHECHUSI BPEMEHHOM M MOCTOSIHHON BUAOB KECTKOCTH BOJIBI.

5. OU3NKO-XUMHUYECKAS CYITHOCTh MPOIECCOB 00€3KEIC3NBAHUS.

6.Ilepeuncnure OCHOBHBIC ATanbl MPUTOTOBICHUS  (PUKCUPOBAHHOTO
OKpAILIEHHOI 0 Ipenapara.

Kounrposabnast padora Ne 2
«MuKpOOHO0JIOTHSI MUTHEBBIX H CTOYHBIX BOI»
OcHOBHbBIE TeMbl, BBIHOCHMbIE HA KOHTPOJIb

- MeTtoabl 6MONOrMYECKOn OUYNUCTKN;

— XapakTepuctmkm MMKpooboB;

- MeTtoabl 60pb0ObI C MOBEPXHOCTHLIM BakTepuasnbHbIM 3arpsa3HEHUEM;

- Mopdonorusi BUpycoB, MMKPOMULETOB, BaKkTepuii;

— OcCHOBHbIE (PakTopbl, OnNpedensAlwmne KUSHEAEATEITbHOCTb
MUKPOOPraHn3mMoB (puanyeckme, BUonornyeckne, XmmMmyeckmne);

- dunsmnonorma  MMKpPOOpraHMamoB. PyHKUMN  MUKPOOPraHM3mMoB

NPOLEeCcCe OYUCTKN CTOYHbIX BO/.

Bapuant

1. MukpoOHbIe cO00IIECTBA, KaK (PAKTOP CAMOOUMIIICHUS BOJIOEMOB 1
MPUEMBI TEXHUYECKOTO BO3JICHCTBHUSI HA MUKPOOHOE HACEIICHUE BOJIBI,

2. MeToibl U3y4eHHs] MUKPOOPTaHU3MOB;

3. LiBeTeHue npupoiHbIX BO0EMOB. OpraHu3Mbl-o0pacTaTenu u 0opbda ¢
HUMU,

4 PacienyieHne OpraHiyueCcKrX BEIIECTB MUKPOOPraHM3MaMHu B aHA3POOHBIX
YCIIOBUSIX.



KonsoxkBuym Ne 1(nsiTHaagaTs BApUAHTOB 3aJaHU )
Bapuant

1. Crpoenne  Monexkyyisl  Boabl.  CTpykTypa  KMAKOH  BOJBI
MeXMOJIEKYJIIPHBIE BOJOPOJHBIE CBS3U (MTPOACMOHCTPUPOBATh PUCYHKAMMU
U CXEMaMM ).

2. IlpupoaHbie BOJBI KaK AUCHEPCHBIE CUCTEMBL. [[0BEPXHOCTHBIE SIBJICHMUSI.
AncopOups Ha TOBEPXHOCTH TBEPABIX TeJ, JAecopOums. AICOPOEHT,
ancopOTHB, aacopodar, (pPaCKpbITh CMBICIIOBOE COJICPKAHUE).

3. PacTBOpUMOCTB ra3oB BOJE (OT KakuX (PaKTOPOB 3aBUCHUT). 3aKOH [ eHpH.
4. BerurciMTe KOHLEHTPAUMIO HOHOB BOAOPOIA B PACTBOPE C KOHLEHTPALMEH
TUIPOKCUA-HOHOB 10~ MOJIB/II.

Bapuant

1.Boga - amdonut. Ouccoumauma BoAbl, MOHHOE Mpou3BeaeHne
BOAbI, BOAOPOAHbLIA W TMAPOKCUITBbHBLIM Mokasartenu. 3HayeHue

BENMUYMHbI pH AN PUBNKO-XMMUYECKNX U DMONOrMYECKNX NPOLIECCOB.

2. ®akTopbl, OT KOTOPBIX 3aBUCHT OOOTAlIEHWE BOJBI KHUCIOPOAOM.
Ce30HHBIE M CTOYHBIE KOJICOAHUS KOHLEHTPAUWil KHCIOpPOJa B BOJE.
[TonoxutenpHas U OTpPULATENBHAS POJIb KHACIOPOAA (MPOUUTFOCTPUPOBATH
NpPUMEPaMH B BUAC CXEM M YPABHEHUIH POLIECCOB).

3. DNEKTPOKMHETUYECKUI (3€Ta-MOTEHUMAN) W TEPMOAMHAMUYECKUHI
noteHuuaibl. [loscHuTEe, nNOYEMY A3ETA-MOTEHUMAT SIBISETCS MEPOW
YCTOWYMBOCTH KOJJTOMIHBIX CUCTEM?

4. TlpuBenuTe Ka4yeCTBEHHBIM COCTaB aneTaTtHoi OyQepHOi cmecu U
NOSICHUTE MEXAHW3M €€ JCHCTBUS NpU MNPUOABICHUM HEOONBILOTO
KOJM4ecTBa pacteopa wmenoun NaOH.

KonsoxkBuym Ne 2 (nsiTHAAUATHL BAPUMAHTOB 3a1aHMil)

Bapuanr

1 BriusiHre BHEMTHUX YCIOBUI HA PA3BUTHE MUKPOOPraHU3MOB (TEMIEPATYPHI,
CBETA, peakuuu cpepl). DakTopsl pocTa.

2. AHa»poOHBIC MPOLECCHl OYMCTKM CTOYHBIX BOJA. MeEXaHW3M METaHOBOIO
OposkeHust. COpaKMBaHUE B METAHTEHKAX.

3. BUOLIEHO3bl OMOJIOTUYECKON TIJIEHKH.

4. CtpoeHue OakTepuaibHON KIETKU. [IuTanue u apixaHue OakTepuid.

TecTnl

[To mucuunmue «XuMus W MUKPOOHMOJIOTHS BOJBI» MPETYCMOTPEHO
MPOBEJECHUE MUCbMEHHOTO M KOMIBIOTEPHOTO TECTUPOBAHMS.
BapuanTel TECTOBOTO 3a4aHUs TPUBEACHBI HIKE.



Nel

3amanue 1. Jlomyctumblii auama3oH pH Boabl A BOAOEMOB XO3SHCTBEHHOTO
3HAYEHUS
A)3-10;b)4-9,5; B) 5-8; ") 6,5-8,5.

3ananue 2. CnocoOHOCTh THAPOOMOHTOB YKUTh B BOJE C OMPEIACIICHHON CTENEHBIO
3arps3HEHUS] OPrAaHUYECKUMHU COCTUHEHUSIMU HA3bIBACTCS
A) TonepanTHOCTB, B) cnenmduunocts, B) canpoOHOCTh; [) XeMOTPO(HOCTS.

3aganue 3. Ha CkOpOCTh mporiecca CaMOOUHIICHUS BOJIOEMA OKA3BIBACT BIIASIHUE
A) temneparypa; b) Ouonmornueckoe pazHooOpaszue BOAOECMOB;, B) KUCTOpOAHBINA
pexxuM; [') OKMCITMTENBHO-BOCCTAHOBUTENBHBIM MOTEHUMANT, /) WHTEHCUBHOCTH
neiictus uenoseka; E) pH Boasl.

3ananue 4. MeToa OYMCTKH CTOYHBIX BOA, COCTOSLINI B YAAICHUU CYCIIEH3UN U
SMYJbCHUI 34 CUET 3aXBaTa MX My3bIPbKaMU BO3AyXa M BBIHOCA HA MOBEPXHOCTH,
HA3bIBAETCS

A) ¢noramms; b) skcrpakuust; B) ancopOuus; ') koarynupoBaHue.

3ananue 5. CTOUHBIE BOABI OBIBAIOT
A) nuBHEBBIE, b) ObITOBBIE; B) CEMbCKOXO3SICTBEHHBIE; ') MPOMBILUICHHBIE.

3amanue 6. MoJIIpHYHO KOHIEHTPALIMIO SKBUBAJICHTOB PaCCUUTHIBAIOT MO (POPMYIIE:

_ m(pacTB.BELIECTBA) o m(pacTB.BEILECTBA)
1) V(pacTtBOpa) 2) m(pacTBOpa)

_ n(pacTB.BeIIECTBA) ¢ = Moxp (pacTB. BellecTBa)
3) V(pactBopa) 4) V(pacTtBopa)

3ananue 7. K XMMUYECKMM METOJaM OYMCTKH CTOUHBIX BOJ OTHOCST
A) Heltpanmzaumio; b) anexrponus; B) ruaponus; ') okucneHue.

3ananue 8. Uem onacHbl HEOPraHMYECKUE KHCIOTHI KAaK 3arpsI3HUTENNA TPHPOIHBIX
BOJ

A) pacTBOPSIOT MOPOJIBI, clararomme JHO BogoeMa;, b) mossimarot pH BobI;

B) nonwxkarot pH Bogsr; [') cnocoOCTBYOT LIBETEHUIO BOJBI.

3ananue 9. K OMONOTrMYeCcKrM 3arpsa3HATENSIM BOJBI OTHOCST
A) HedTh;, b) mnokcuner, B) Bogopocnu; I') Tsokensie meTayuisl;, /) IUTHUHBL.

3ananue 10. KapOoHaTHYIO )KECTKOCTh OOECIEYMBAIOT HOHBI
A)HCOs ; B)CI'; B)Ca*; T)HSOs .

3ananne 11.



[TJIK sxene3a B MATHLEBOM BOAE
A) 50 mr/m; B) 100 mr/n; B) 150 mr/n;  T7) 175 mr/n.

3amanme 12, OnuroguHamuss — 3TO  MeToA  00€33apakMBaHMsl BOJABI €
MCIOJb30BAHUEM
A)menu; b) ¢propa; B) xnopa; I') cepebpa.

3aganue 13. Kokku, pacnoJiararommecs B BUAEC ENOYCK, HA3bIBAOTCS
A) cTpenTokoKky; b) nmunnokokku; B) capuunsl; [') MUKPOKOKKH.

3amanue 14. KileTO4YHOro CTpOCHHUS HE UMEIOT
A) Bupycsr, b) pukkercuu; B) ameOsr; [') capuussl.

3amanue 15. AHamM3 BOJIbI HAUAHAETCSA C

A) XMMHUYECKOr0 aHanu3a; b) opranosnentuyeckoro ucciaenoBanus; B) orbopa
npoo;

') GakTeproNIOrHUecKOro aHaim3a; /1) paanonorunyeckoro aHajimsa.

TECT Ne 2
1. KJIeTOYHOr0 CTPOEHMS HE UMEIOT
A) Bupycsl: b) pukkercuu: B) améOni: [') capuussl.
2. Bupycel HE MOTYT
A) umeTb OenkoByI0 0005104KY: b) umeTs chepuueckyto Gopmy:
B) pasmHokaTbecs BHE Opranu3Ma xo3siuHa: 1) BeI3bIBATh 3a00J€BaHUSI PACTEHUI.
3. KOKKH, AeNmuecs: B pa3HbIX MJIOCKOCTAX M PACIONararomuecs B BUIAE TPO3AH
BUHOTPAJAA, HA3bIBAKOTCS
A) crpenTokokku: b) aunnokokku: B) capuunsl: ') cramnoKOKKy.
4. KOKKH, pacnonararoiuecs: B BUAE LEMOYEK, Ha3bIBAKOTCS
A) ctpenTokoKku: b) nuninokokku: B) capuunbl: ') MUKPOKOKKH.
5. Kokku, gensnpecs B TPEX B3aMMHO NEPIEHANKYIISPHBIX TIOCKOCTSX
oOpa3zyromuecs NakeThl Mo 8-16 KIIETOK, Ha3bIBAKOTCS
A) crpenTokokku: b) munnokokku: B) capuunsl: [') knoctpuauu.
6. BUOpHOHBI OTHOCSTCS K
A) NaTOYKOBHIHBIM MUKpOOprann3mam: b) Bupycam:
B) n3BuThIM MukpoopranuzMam: ') KOKKam.
7. Bo30yauTenb 1enToCnMpo3a OTHOCUTCS K
A) cnupunam: b) cnupoxeram: B) BuOpuonam: [') kopHeOakTepusim.
8. DHeprus acCCUMWIMPOBAHHOMN KJIETKH (PUKCUPYETCS B BUAC
A) 6enkoB: b) nuromnazmer: B) AT®: I') pepmenToB.
9. MuKpOOpPranu3Msbl, OCYIIECTBIISIFOIIMAE MEPEBOJ COTHEYHON SHEPTUN B SHEPTHIO
XUMHYECKHAX CBA3CH HA3BIBAKOTCS
A) aBrotpodsl: b) mukpotpoder: B) rereporpodsr: 1) xemoTpodsl.
10. MEKpPOOpraHu3msl, UCIONB3YIOMIKME U CBOEH KM3HEACITEIbHOCTH SHEPTHIO B
(opME XUMUYECKUX PEAKIMi, HA3bIBAIOTCS



A) aBrotpodsr: b) xemorpodrr: B) rereporpodsr: I') potoTpodsi .

11. AT® B MUKpPOOHO# KIIETKE SBISETCS HCTOYHUKOM

A) sneprum: b) nutanus: B) renernueckoit unpopmanmu: [') ceera.

12. AT® B KIETKE CUHTE3UPYETCS 3a CUET MPUACOEANHEHUS K A1D

A) octarka CepHON KUCIOTHL: b) ocTaTka HyKJIEMHOBOM KUCIIOTHI:

B) ocrarka pocdopHoii kucioTel: ') ocTarka maTbMUTHHOBON KUCITOTHI.

13. PocT 1 pa3BUTHE KyJIBTYPbl MUKPOOPraHM3MOB B 3aKPBITOM CHCTEME
JUMHUTHPYETCS

A) HATMYKMEM B MMATATENBHOMN CPEE THKENBIX METAJUIOB. b) KOHIIEHTpanuei
MUTATENBHBIX BEMIECTB: B) HammureM nocTopoHHeH MUKPOdIopk! 17)
HAKOIJIEHUEM TTPOYKTOB OOMEHA .

14. Haumenbmuii 00beM BOJIBI, TPU MOCEBE KOTOPOrO HA ITHOKO3HYIO CPEY
0OHapy>KHUBAIOT Ta3000pa30BaHUE, HA3BIBAOT

A) xonu-tutp: b) xomm-unaekc: B) Opoaunbhelii TuTp: [') 001mee MmukpoOHOE
YHCJIO.

15. MuHMMaIBHBIHA 00BEM BOJIBI, B KOTOPOM OOHAPY>KMBAETCs | KUIIEYHAS
NaJI0YKa, HA3bIBACTCS

A) xonu-tutp: b) konmu-unaekc: B) TuTp gexanbHOro crpentokokka: I') odmee
MUKPOOHOE YHUCIIO.

17. Jlna KpynHBIX TOpOoA0B POCCHU KOMU-UHACKC HE NOJDKEH MPEBBIIATH
A)1:5)2:B)5:T) 10.

18. CnocoOHOCTE TMAPOOMOHTOB KUTh B BOJIE C OMPENCICHHON CTENECHBIO
3arpsi3HEHUS] OPraHUYECKUMHU COCTMHEHUSIMU HA3bIBACTCS

A) ToniepanTHOCTh: b) cnenuuyuHocTh: B) canpoOHoCTh: [7) xeMOTpo(HOCTE.

Tembl pedeparon

No
i HanmenoBanue Tembl pedepara
1 3HAUCHUE XUMUU W MUKPOOHMOJIOTUU B MPAKTUKE CEIILCKOTO XO3SMCTRA.
2 [TpoOneMbl BOTOCHAOKEHHS B CETBCKOM XO3SHCTBE.
3 DKOJIOTHSI BOJIbI, IyTH PELICHUS MPOOIEMBI 3arPS3HEHUS BOIBL.
4 Bo/a B )KM3HU 4EJIOBEKA, TEXHUKE U CEIBCKOM XO3SMCTBE. DKOJIOTHS BOJIBL.
5 3HAYEHUE BOJIBI B KU3HEJACATCIIBHOCTH KUBBIX OPraHU3MOB.
6 Bona - 310 Xu3Hb.
7 3asucumocts OBIT 1 pH BOABI OT €€ HOHHOTO COCTaBA.
8 [TpoOneMbl OUUCTKHA U UCTTOJIB30BAHUS BOBI JIsl MEJTUOPAIIUU 3EMETD.
9 Hctounuku BogocHaOxenud. [loka3arenu kauecTBa BOADI.
10 | XHMMHKO-3KOJOTrMYECKas OLICHKA BOJHBIX YKOCUCTEM.
10. | HopmupoBaHue 3KOJIOTHYECKOTO COCTOSHUASI BOJAHBIX SKOCHCTEM.
1
10. | Tspkénpie METAJUIBI B BOJHBIX SKOCUCTEMAX: OCTYIUICHUE, (POPMBI
2 HAXOKACHUS, AaKKYMYJIMPOBAHUE.




10. | Opranuyeckue BEUIECTBA B BOJHBIX IKOCUCTEMAX: MOCTYIUICHUE,

3 TpaHcpopMaLys, TOKCHIECKOE AEHCTBIE HA OMOTY.

11 | TexHOMOTHS yIyUYLICHUS KAYECTBA MPUPOIHBIX BOJI.

11. | CenMMEHTAIMOHHOE OCBETIICHUE MPUPOAHBIX BOJI.

1

11. | CoBpeMEHHBIE TEXHOJIOTUU OCBETIAECHUS MPUPOAHBIX BOJ (PUIBTPOBAHHEM.

2

11. | CoBpeMeHHBIE METOABI 00E3KENEC3UBAHUS TIOI3EMHBIX BOJ.

3

11. | 3amuTa BOJIOMCTOUYHUKOB OT COPOCA CTOYHBIX BOJ.

4

12 | CucTembl BOTOOTBEACHMS U OYUCTKM CTOYHBIX BOJ.

12. | CoBpeMEHHBIE TEXHOJOTHYECKHE MPOLECCHI OUACTKH CTOUYHBIX BOJ

1

12. | buonornueckas O4MCTKA CTOYHBIX BOJI.

2

12. | O0wme acnekThl a3poOHOH OHOIOrHYECKON OUMCTKN CTOYHBIX BOJ.

3

12. | Metoasl 0OpabOTKM 0CAIKOB CTOYHBIX BOJ M UX MCIIOJIb30BAHHE.

4

13. | Bo3aeiicTBrue BOAHOM Cpebl HA TEXHOJIOTUYECKUE MATEPUATIBL. METAJUIBI,
JIPEBECUHY, OETOH U KENE300€TOH.

14. | KynpTuBHpOBaHHUE, TOCEB U XPAHEHUE NTPENAPATOB MUKPOOPTraHU3MOB.

15. | MukpoOHbie co00IEeCTBa, KaK (PAKTOP CAMOOUYHUIICHHS BOJOEMOB U
OPUEMBI TEXHUYECKOTO BO3JICHCTBUSI HA MUKPOOHOE HACEIICHUE BOIBL.

Tembl HAYYHBIX AHCKYCCHIT (KPYIVIBIX CTOJIOB)

Bopa, kak yHUBEpCaJIbHBIA PACTBOPUTENL — OCHOBHAS MPAYMHA 3ar PA3HEHHUS
MPUPOAHBIX UCTOUYHUKOB MPECHON BOJBI.

3aganus 111 KOHTPOJILHBIX Pa00T CTYACHTOB 3204HOii (popmbI 00yUeHUsI

Kasxaplit cTyIeHT 3a04HO#M PopMbl 00yUEHUS TOJKEH BBIMOJHUTH OJHY
KOHTPOJIbHYI0 PadoTy. BapuaHT 3a1aHus ONPEEIieTCsl ABYMSI MOCICTHUMHU
nu(paMu HOMEPA 3a4ETHON KHIKKH (TaOuna).

BapuaHTbl KOHTPOJILHBIX 3a1aHU

Ilocnen- Howmepa 3amay st KOHTPOJIBHBIX paboT

HUE OBC

U pbl

mudpa

00 10 | 20 | 30 | 4 [ 50 | 60 | 70 | 8 | 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
KonTposbHbIe 3a1aHusA
1. Bripasure B Momsix: a) 6,02¢10%2 monexyn C2Hz; 6) 1,80+10%* aTomos azora; B) 3,01+10%

mosiexys NHi. KakoBa MonbHas Macca yKa3aHHBIX BELIECTB?

2. B xakoii macce NaOH conmep:KuTCst CTOJIBKO K€ 3KBUBAJICHTOB, CKOJIbKO B 140 r KOH?

3. B xaxom xonmyectse Cr(OH)3 comepKUTCs CTOJIBKO e SKBUBAJICHTOB, CKOJIBKO B 174,96
r Mg(OH),?

4. Omnpenenute 3KBUBAJICHT M YKBUBAJICHTHYIO Maccy (ocdopa, kuciaopona u 6poma B

coequHennsix PHs, H>O, HBr.



5. [lepeuncnure aHoManbHbBIE CBOMCTBA BOABL Kakoe 3HaueHHUE OHU UMEIOT?

0. Kakwne rimaBHble KaTHOHBI U AaHUOHBI HaxXoasATCsa B IPUPOAHDBIX BOI[aX? KakoBrsl nx

3HAUYeHUs AJI1 XUMHUYECKUX CBOMCTB BOABI?
7. 3aKOH JeNCTBUA MacC. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peakLuu OT TeMIepaTyphl.

8. PaBHOBecue B romoreHHbIx cucremax. Koncranra pasHoBecus. CIBUT paBHOBECHSI.
ITpunnun Jle-Iatense.

9. Hanuimre BblpaskeHus A1 KOHCTaHTbI paBHOBECHS] TOMOTeHHOM cructembl N2 + 3Hz
2NH3. Kak m3MeHUTCSI CKOPOCTh MIPSIMOM peakiuu - 0O0pa30OBaHMsI aMMHAKA, €CJTH YBETUIUTh
KOHLICHTPALMIO BOAOPOAA B TpU pa3a’

10. Beruucnure, BO CKOJBKO pa3 YBEJIHMUUTCS CKOPOCTh PEaKIINH, MPOTEKAIOIIEH B ra30Boi (ase,
IPY TOBBIIIEHUH TeMrepaTyprl ot 30° mo 70°, ecxn TemneparypHblid ko3 ppuuneHT peakmu
paBeH 2.

11. B romorennoii cucreme CO + Cl; > COC1; paBHOBECHBIE KOHIIEHTPALIMH PEArHPYIOLINX

BellecTB cooTBeTcTBEHHO paBHbIL: [CO] = 0,2 monw/it; [Cl2] = 0,3 monw/n, [COCI2] = 1,2 monb/n.
Borducinre KOHCTAaHTY PaBHOBECHS CUCTEMbI M ucXxoaHbie koHIeHTpauuu Clo u CO.

12. TIpu HexoTOpoii TeMnepaType paBHOBecHe roMoreHHoi cuctemel 2NO + O2 — 2NO2
YCTaHOBUJIOCH MPH CIAENYIOUINX KOHIEHTPALUsX pearupyromux Bemects: [NO]p= 0,2 moib/;
[02] = 0,1 monb/m, [NO2] = 0,1 mMonb/n1. BeraucanTe KOHCTAHTY PABHOBECHS U UCX OTHYIO
koHueHTpanuo NO u O».

13. IIpoussenenue pactsopumoctd (I1P) ans TpyaHOPaCTBOPUMBIX BeIeCTB. UTO MOXKHO HAWTH
no Bennuuze [1P?

14 Ipoussenenue pactsopumoctu (ITP) xapbonara kanbius CaCO3 npm 25 °C pasHo 4,810

. OnpenenuTe KOHLEHTPAIMIO HOHOB Kanbiust 1 CO3 ° B rpaMMax Ha JIUTP B HACHIIIEHHOM
pacTBope.

15. MNpousseaeHue pactsopumoctu (MP) AgCl npm 20 °C pasHo 1,61+10°'°. Onpenenure

KOHIIEHTPALIMIO HOHOB cepebpa M XJjiopa B HackllieHHOM pacTtope AgCl, He comeprxaem
APYTHX PaCTBOPEHHBIX BEIIECTB.

16. Monnoe npousseaenue Boabl. Beruucnure pH pactsopa, B koropom pOH = 6 Kucnorsocts u
LIEJIOYHOCTb PACTBOPOB.

17. Beraucnure KOHLEHTPALMIO THAPOKCHIIBHBIX HOHOB, €CJIM BOJOPOAHBIN mokasarens (pH)
paseH 4,5.

18. IIpu kaxoMm BomopoaHOM nokasareie (pH) pactBop Oyner MMeTh HEUTPATBHYIO, KUCITYIO UITH
meIo4Hyo cpeny? Kak m3MeHUTCs1 BOOOPOAHBIH MMOKa3aTeNb TUCTHIUINPOBAHHON BOJIBL, €CIIH K



1 11 ee nobasuts 0,01 r-3x8 KOH.
19. 'mpponus coneit. Koncranrta runponusa. Onpenenenue seanuunsl pH npu ruaponuse.

20. Kak BusieT Ha TUAPONIU3 HarpeBaHue u pazdapieHne pacTopa. Hanuinre ypaBHeHMe
peakiuii ruaponusa coneit mpu 6onbinom pazdasnenun FeSO4, NiClz, Co(NO3)2. ITouemy stn
COJIM B PACTBOPaxX UMEIOT KUCIYIO PEaKLHI0?

21. Hanumure ypaBHeHust peakiuii runpoimsa coneit Na2COsz, Co(NO3)2, AI(NOs3); B
MOJIEKYJIIPHOM M MOHHOM Bujie. Kakue peakuuy Ha3bIBarOTCS PEAKLMSIMU THAPONU3a?

22. Ilpu cMemmBaHuy KOHLEHTpHpoBaHHBIX pacTBopoB FeCls n Na;CO3 obpasyercs Fe(OH);
COz. Ilouemy obpasyrorcst 3T BenecTBa? CocTaBbTE MOJIEKYJIIPHOE U HOHHOE YPaBHEHUS
peakIum.

23. Ilpu cmemmBanun pactBopoB Al2(SO4)3 1 NazS kaknast u3 B3ATBHIX COJNEH THAPOIU3YETCS
HEOOpaTUMO 10 KOHIIa ¢ 00Opa30BaHUEM COOTBETCTBYIOIINX OCHOBAHUS U KUCIIOTHL. Bhipasute

5TOT COBMECTHBIN F'MAPOIN3 HOH-MOJIEKYJISIPHBIM U MOJIEKYJISIPHBIM YPaBHEHUSIMH PEAKLIUH.

24. Kakoe 3Hauenne pH (>7<) umeroT pactBopsl cieayromux coneii: K3PO4, Pb(NO3)2, Na2S?
CocTaBbTe HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHbIE YPaBHEHUsI TUAPONIN3a STUX COJEH.

25. Beraucaure pH 0,011 pactBopa anerata vatpus, eciu Ke =1 ¢ 10-14 r-uon/n, KOHCTaHTa
IUCCOLUMALMU YKCYCHON KUCIOThI KcHscood = 1,76 « 10 -5,

26. Crenenb runponusa. Kak cBsi3aHa KOHCTaHTa THAPOJIN3A CO CTETICHBIO THAPOIN3a’
Hanummnre ypaBHeHUs peakLnii THAPOIN3a YETBIPEX TUIIOB COJIEH.

27. Hanumure ypaBHEHUs PEaKLUNA HAPOIN3a B MOJIEKYJIIPHOM U HOHHOM BHJIE CJI€-IYIOLIHUX
coneii: AlCl3, ZnSO4, Mn(NO3)2. Kakoe 3nauenue pH(>7<) umerot pactsopsi?

28. 3Hauenune Benn4unHbBI pH, T. €. KOHIEHTPALUH BOAOPOAHBIX HOHOB, A1 (PU3UKO-XUMHUECKUX

1 OMOJIOrMYECKUX MPOLIECCOB.

29. Teopus Oy¢epubix pacTBopoB. bydepnas emkocTs. Ponb OydepHbix cuctem mpu padore
OYHUCTHBIX COOPYKEHHH, PH XUMHUYECKOH OYMCTKE BOMIBI OT B3BECEH METOAOM KOAr'yJIUPOBAHUS.

30. Beraucnure BOOOpOAHBIN NokasaTens pH, ecau:

a) KOHUEHTpaumst noHoB Bogopoaa pasHa 1¢10-6 r-noH/n;

6) KOHUEHTpaumst MOHOB rugpokcuna pasHa 110 -6 r-mon/n.

31. Uro Ha3bIBAETCS XUMHUYECKUM SKBHUBAJICHTOM 3JIEMEHTA, BemecTBa? Kak paccuuTeiBaeTcs
SKBUBAJICHT COJIeH (CPeIHIX, OCHOBHBIX, KUCIIBIX ), KUCJIOT, OCHOBaHUI? Borauciure

SKBH BaJIEHTHI U 3KkBUBaNeHTHBIE Macchl H2SO4 u AI(OH)3 B peakiusix, BIpaKEHHbBIX
CIAEAYIOUIMMH YPaBHEHUSAMMU:



H2S04 + KOH = KHSO4+H20

H2S04 + Mg = MgSO4 + Hz

AI(OH)3 + HCI1 = AI(OH):CI + H20
AI(OH); + 3HNOs = Al(OH) 3 + 3H20

32. BomoponHble moka3arenu AByX BoA paBHbl 7 U 9. Peakuus, kakoit Boabl Oonee kucnas? Bo
CKOJIBKO pa3 B Heil OoJiblle KOHLIEHTpaLusi HOHOB Bogopoaa? YeMy paBHA KOHLEHTpALVs
TUAPOKCHIIBHBIX HOHOB, €CJIM BOIOPOIHBIN nokasarens (pH) pasen 8,57

33. UeMy paBeH BOAOPOAHBIN MOKA3aTeNb BOAbL, B KOTOPOU KOHLIEHTPALWs THAPOKCUIIBHBIX U
BOJIOPOIHBIX HOHOB PaBHBI APYT npyry? Uemy Oyner paBeH BOZOPOAHBIN MOKa3aTelb, €Cin K 1 1

IUCTUILTUPOBaHHOMN BoabI mpubdaBuTh 0,001 T-3KB CONSTHON KUCIOTHI?

34. Konuenrpauus pacTBopoB. IIOHATHS HACBILIIEHHOTO, KOHIIEHTPUPOBAHHOTO, pa30aBIeHHOTO
pactBopoB. CriocoOBI BEIpaXeHUs! KOHLEHTpauyu. MaccoBasi 10JIsl pACTBOPEHHOIO BEIECTBA B
pacTBope, MOJISIPHAsL, SKBUBAJIEHTHAsA KOHLIEHTpaLUKu. TUTP pacTBopa.

35. B 0,5 m® pacTsopa comepxurcs 50 kr 6e3sonHoro NaOH. Brraucnute, MaccoByo 0O
PacTBOPEHHOrO BEILECTBA B PACTBOPE, MOJIIPHYIO U SKBHBAJEHTHYIO KOHLEHTPALMU PACcTBOPA.

36. K 3 1 pactBopa asotHoii kuciorel HNO3 ¢ MaccoBoil noneit pactsopeHHoro Beectsa 10 %,
IUIOTHOCTHIO P = 1,054 r/cm3 mpubasmiy S 11 pacTBOpa TOMH e KUCIOThI ¢ MaCCOBOH Toyei
pacTBOpeHHOro BewecTsa 2 %. BraucanTe MacCOBYIO JOJIFO PACTBOPEHHOIO BELIECTBA U
MOJIIPHYIO KOHIIEHTPALNH ITOJIyIeHHOT'O PacTBOpa, 00beM KOTOPOro paBeH 8 JL.

37. Kakotii oobeMm pactBopa KOH ¢ maccoBoii noseii pactsopenHoro Bemectsa 50 % (ror. 1,538
r/cm®) TpedyeTcs A1 MPUrOTOBIEHHs 3 71 pacTBOPa C MACCOBOIT /I0JIeH PAaCTBOPEHHOTO BEIIECTBA
6 % mnoTHOCTHIO 1,048 r/em® ?

38. BelYMCINUTE 5KBUBAJIEHTHYIO U MOJIIPHYIO KOHLIEHTPALlUM PAacTBOPA a30THOW KHUCJIOTBI
HNOj3 ¢ MaccoBoii noneii pactsopeHHOro Bemectsa 20,8 %, minoTHocTeo 1,12 r/em®. Ckomnbko
rpaMMOB KHCJIOTBI COJIEPKUTCS B 4 J1 3TOro pactsopa’

39. U3 700 r pacTBOpa CEpHOI1 KUCIIOTHI C MAaCCOBOH J10J1el pacTBOpeHHOro BemecTtsa 60 %
BbIapuBaHueM ynanunu 200 r soasl. Uemy paBHa MaccoBast 101 pACTBOPEHHOIO BEIECTBA B
OCTaBLIEMCs pacTBOpe (B MpOLeHTax)?

40. XKectkoctb Boabl. Kakue comu 00ycnoBIMBaOT xkecTKOCTh? Kak oHn 00pa3yroTcs B
MIPUPOJHBIX BOAAX?

41.0Onumure TePMOXUMHUYECKUNH METOJ] yMArdeHus Boapl. OTBET MOTUBUPYITE

COOTBETCTBEHHBIMU YPABHEHUSIMU PEAKLIUN.

42. ConoBO-M3BECTKOBBIN U (hOChaTHBIN METOABI YMITYeHUsI BOJbI. Kakoe KONMM4ecTBO U3BECTH
CaO u compr Na2CO3 Heobxomumo anst ymsirdernst S00 71 BOABL, KECTKOCTh KOTOPOH paBHA 4 Mr-



3KB/n?

43. Kakue coequHeHUs1 00YCIIOBIMBAIOT BPEMEHHYIO KECTKOCTb, KAKHE TTOCTOSTHHYIO?
MarnueBasi 3keCTKOCTh BOJIbI paBHA 4 MT-3KB/JI, COJIEP:KaHUE HOHOB KaJIbIust paBHO 80 Mr/i.
Uemy paBHa 0011ast ’KECTKOCTb BOJIbI?

44 YwMsraeHue BoAbl METOAOM OOMEHA HOHOB.

45.C xaxoi LeJbio MPOM3BOAAT U3BECTKOBaHUE BOAbI? Hanuimure ypaBHEHUSA IPOUCXOSIIINX
peakuuii. Berancaure konudectso 60 %-oit m3Bectn Ca(OH)2, HeoOxoaumoe st ymsraeHust 1
M’ BOJIBI C OOITIEiT JKECTKOCTBIO 8 MI-3KB/II.

46. BeuucinTe )ecTKOCTh BOABL, 3Has1, uTo B 600 11 ee comepkutcs 65,7 r ruapokapOoHaTa
MarHus v 61,2 T cynbdara KaabLuus.

47. Onpenenure HeoOxoaumyto no3y CaO, mr/n, aiis 06paboTKH BOABI CO CIEAYIOIIUMU
TaHHBIMU: KapOOHATHASI JKECTKOCTh 45 Mr-3kB/1;, cBobonHast CO2 - 15 Mr/i1, MOHOB MarHust Mg2+
- 18 mr/n; akTuBHOTrO NpoaykTa B n3BecTu 60 %.

48. Kaxoe xomuaecTBo MgSO4 Hano pacTBOPUTH B | 11 TUCTHIUTUPOBAHHOHN BOZABL, YTOOBI
MOJIYYHUTh BOY C JKECTKOCTBIO 5 Mr-3kB/1. CopeprkaHne MOHOB MarHusi B BOZI€ PaBHO 36 MI/I,
kanbuus - 61 mr/n. Yemy paBHa o01mast ’keCTKOCTD?

49. KaTnoHuTOBbIH QUILTP 06beMoM 75 M° ymsiraun 1,5 M BoAbI ¢ MepBOHAYAIBHOM
KECTKOCTBIO BoAbI 10 Mr-3kB/n. Kakast oOMeHHast eMKOCTh KaTuonuta? Jlalte XapakTepUCTHKY
HOHOOOMEHHBIX CMOJL.

50. Onpenenure KOIUYIECTBO BOABI B IUTPAX, KOTOPOE MOKET YMSITYUTh KATHOHUTOBBIN (QUIBTP

ob6bemMoM 3 M° ¢ 0OMeHHOI eMkocThI0 200 I-3KB/, €CiTh 00IIast JKeCTKOCTh BOJBI paBHA

6 Mr-3kB/11. Uto coOoii mpeacTasisieT KaTHOHUTOBBIN GuibTp? HazoBute sTamnsl padboTsl
KaTHOHUTOBOTO (PHIIBTpA.

51. Bona ¢ kapOOHATHOM KECTKOCTBIO 3,5 MI-3KB/N monBepraercss Na-KaTHOHUPOBAHUIO.
Omnpenennre KOHIEHTPALMIO OnKkapOoHaTa HATPHsI, MI/JI, B YMAr4eHHOH Boxe. Omummnre
IIPOLIECC IBYXCTYNEHUYATOro npouecca Na-kaTHoHupoBaHUsl. Kakue peakiiuyu UMErT MECTO B
JaHHOM Tpouecce?

52. PaccuuTaiiTe pacxol COJY Ha OJHY PEreHEPALMI0 KATUOHUTA, €CJIM BbICOTA CJIOA KATUOHUTA
2 M, 06MeHHast eMKOCTb 280 r-3kB/M°, yaenbHsIii 200 r/r-3kB, IuameTp QUIbTpa 2,5 M.
Onwumure mporecc yMIrdeHus BOABI PH MapajuIeIbHOM (PHIBTPOBAHUY Yepe3 aMMOHUI -
KaTHOHUT U Na-KaTHOHHT.

53. Korna npou3BoasT NOALIEIaYMBaAHUE BOIBI TPH KOATYJISIIUN CEPHOKHUCIBIM aJTFOMUHUEM?
Kax BbI3BaTh XJIOMbEOOpA30BAHUE, €CITH KOATYJISILNS BOABI IPOUCXOAUT MIPU HH3KOU
temmneparype? Kak mocTynaroT, Korma BpeMeHHas KECTKOCTb, He0OXO0aumMast IJIsl UCTIOIb30BaHUS
BCEH TO3bI KOAryJIsTHTa, HeocTaTouHa? BeraucanTe onTuManbHyo 103y koaryiisiata Al2(SO4)3



IIPU MyTHOCTH BOABI, paBHOH 100 mr/o.

54. Obe33apakxrBaHne BOIBI XJIOPOM H XJIOPCONEPKAITUMHE BelecTBaMu. [IoHATHE «aKTUBHBIN
xyop». Onpeaenure coaepKaHue aKTHBHOTO XJI0Pa B XJIOPHOH U3BECTHU CJIEAYIOLIErO COCTAaBa:

3Ca0Clz* Ca(OH).¢5H:0.

55. Ot kakux (pakTOPOB 3aBUCUT XJIOPOMNOTIIOMaeMocTh Bosbl? Koraa npoussoast
XJIOPUPOBaHHUE BOJbI C aMMOHM3ALNEN?

56. JlaliTe XapaKTE€PUCTUKY OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui. UTO MOHUMAIOT MOJ
cTeneHbto okuciaeHus1? CocTaBbTe ypaBHEHHE OKUCINTENbHO-BOCCTAHOBUTENBHON pPEeaKILInY,
UAyLIEH IO CXEeMe

KMnO4 + H3PO3 + HoSO4 — MnSO4 + H3PO4 + K2SO4 + H20,
YKaXUTE OKUCIIUTENb, BOCCTAHOBUTEC]Ib, TPOUECC OKUCIICHUS U BOCCTAHOBJICHUS.

57. Ucxons U3 CTeNeHN OKUCIICHUs a30Ta, cepbl U Mapranma B coequnennsix NHz, HNO2, HNOs3,
H>S, H2S03, H2SO4, MnO2, KMnQy4, onipenenuTe, Kakue U3 HUX MOTYT OBITh TOJIBKO
BOCCTAHOBHUTEJISIMHU, TOJIBKO OKUCIIUTEIISIMU U KaKUe TIPOSIBJISIIOT KaK OKUCIUTENbHbBIE, TaK U

BOCCTaHOBUTEIbHBIEC CBOMCTBA.

58. MOFYT JIX ITIPOUCXOAUTD OKUCITUTCIIbHO-BOCCTAHOBUTECJIBHBIC PCAKIIUN MEKAY CICAYHOINUMAU
Bemecteamu: a) H2S u HJ; 6) HoS u H2SO3; B8) H2SO3 u HC104. Ha ocHOBaHMM 3JIEKTPOHHBIX
ypaBHEHHI paccTaBbTe KOA(P(ULMEHTHI B YPABHEHUN PEAKIMH, UAYIIEH MO CXeMe

K2Cr207 + H2S + H2SO4 — S+ Cr2(SO4)3 + K2SO04 + H20
VKa)uTe OKUCIIUTENb, BOCCTAHOBUTEJD, MPOLIECC OKUCIIEHHUS, BOCCTAHOBIIEHHUSI.

59. Ucxons u3 crenenn okucienus xjopa B coenunenusix: HCl, HC103, HC104, onpenenmure,
KaKO€ M3 HUX SIBJISIETCS] TOJILKO OKMCIIUTEJIEM, TOJBLKO BOCCTAHOBUTEIEM U KAKOE MOXKET
NPOSIBJIATH KaK OKUCIUTEIbHBIE, TAK U BOCCTAHOBUTE bHBIE CBOMCTBA. [louemy? Ha ocHOBaHMU

3JICKTPOHHBIX YPaBHEHUH paccTaBbTe KOA((UINEHTHI B YPABHEHUE PEAKIINH, UAYIIESH 10 CXeMe
KBr+ KBr + HoSO4y — Br + K2S0O4 + H,O

60. MOFYT JIKX TIPOUCXOAUTDE OKUCITUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKITUN MEKY BCIICCTBAMM !
a) NH3 u KMnOy; 6) HNO2 u HJ; B) HCI u H2Se? IToyemy? Ha ocHOBaHHMH 31€KTPOHHBIX
ypaBHEHHH paccTaBbTe KO3 PUIMEHTH B YPaBHEHNUE PEAKIIH, UAYIIEH 110 CXeMe

KMnO4 + KNOz + H2SOs — MnSO4 + KNO3 + K2S04 + H20

61. B kakoM COOTHOIIIEHUH HEOOXOIUMO CMEIaTh KUCIIbIE M IEJOYHbIE CTOYHbIE BOIbI I UX
MOJTHOM HEUTpaTM3aliy, 3Hasl, YTO LIEJIOYHOCTh CTOYHBIX BOA paBHa 10 Mr-ske/I, a
KHUCJIOTHOCTD - 20 Mr-okB/n1. PaccumnTtaiite HeoOX0nUMOe BECOBOE KOJUYECTBO TallIeHON U3BECTU
nns Hefirpamusanua 500 MP CTOYHBIX BOJ, COMEPKAIINX 4,5 I/7 CEPHOM KHCIOTHL.



62. CTouHbIE BOABI TPABHJIBHOTO LI€Xa CONEPKAT CEPHYIO KUCIOTY B KomdecTse 4,5 1/11.
CKOJIbKO HeTalleHOH U3BECTH HYKHO ISl HeUTPATN3aluU KUCJIOTHI, €CTH 00beM CTOYHBIX BOJ

cocrasysteT 1 M 2.

63. Konnounnoe cocrosinue Bemmectsa. Knaccudukauus komonasbix cucrem. Koarynsims u

cenuMeHTaLus (MOTUBUPOBATh OTBET HA IPUMEPax)

64. CtpoeHue KOJJIOUAHBIX YacTull. [Ipupoaa qBOMHOTO 3IEKTPUIECKOTO ¢Iios. { - U &-
noreHmai. M3osnexrpudeckoe cocrostaue. [IpencraBpTe yCIOBHYIO XUMHUECKYIO hOpMyTy
CTPOEHHS] MULIEJUIbI KOJJIOUHOTO pacTBOpa KPEMHHUEBOH KUCJIOTHI, €CJIM B PaCTBOPE UMEIOTCS
H:Si03; K*; SiO3% IIpencTaBbTe CTPOSHHE MULIEIUIL! B U303 IEKTPHIECKOM COCTOSHHM.

65.2NeKTPOKUHETHUECKHUE SIBIEHUSI. DIEKTPOOCMOC, 3JIEKTPO(Ope3 U UX MPAKTHIECKOe

MPUMEHEHNE.
66. O0mas xapakTepucTuka COpOLMOHHBIX npoueccoB. CopOLMOHHOE PaBHOBECHE.
67. CopO1usi Ha rpaHULE pas3esia TBepAOe BEIeCTBO-KUAKOCTh. M30TepMbl copOIum.

68. @OpMBI YTOJIBHONU KUCJIOTHL. Y CTAHOBUTE COOTHOLIEHUE MEXAY KOHLIEHTPALUAMHU
rugpokapbonatHoro nona HCO3™ u yromeHoit kucnorsl H2CO3 pu pH = 4, t° = 25°, ecniu

KOHCTaHTa JUCCOLMALIMHI YTOJbHON KUCIIOTHI 10 nepBoii crynenn K = 4¢10-7.

69. CtabmipHOCTD BOABI. MeTozb! onpeneneHus crabmipbHocTH. Onpenenure COOTHOIIEHUE
Mexy KoHLeHTpanuamu noHos [CO3 2] u [HCOs ] mpu pH = 12, t° = 25 °C, ecu KOHCTaHTA

auccouuanuu mo Bropoit crymenn Ko = 5,6010-11.

70. Onpenenure CTaOUIBHOCTD BOJBI, eciiu B Heli coaepkutcst [CO2] = 44mr/i,

[HCO3] = 122 mr/n u [Ca®"] = 80 mr/n. Onpenenute konnenTpamuo [HCO3 ] B Boxe npu pH =

10, xonnenrparuu [CO3 *] = 4 r-non/n, koncranTe auccormaruu Ko = 5,6¢10-11.

71. CocTas U ToKa3aTeId KaueCTBa CTOYHBIX BOLL.

72 MeTtonbl OUUCTKH CTOYHBIX BOA. Jl€CTPYKTUBHBIE U pereHepaTuBHble MeTOAbI. [Ipuemel,
HCIIOJIb3YE€MBI€ B MIPOLIECCE OUUCTKHU CTOYHBIX BOJ.

73. Mopdomnorus 6akrepuii. CTpoeHue OakTeprabHON KIETKH.

74. Pa3MHOKeHUE, IBIIKEHUE, CIIOPOOOpa3oBaHe OaKTEePHid.

75. Iluranne, oOMeH BemecTs, pepmentsl. Kimaccudukarms GepmeHTOB.

76. JlprxaHue MUKPOOPTaHU3MOB U UX POJIb B KPYyrOBOPOTE BELIECTB B IPUPOJE.

77. BnussHUE BHEIIHUX YCJIOBHM HA PA3BUTHE MUKPOOPraHU3MOB. DaKTOPHI POCTA.



78. AspoOHbIe MPOLIECCHI OUUCTKH CTOUHBIX BOA. bruonornueckue ¢punbtpel. bruouenoss!

OUOIOrMYEeCKO MIIEHKH.
79. Asporenku. buonenos aktusHoro una. Mnosblii HHAEKC, BO3pacT aKTUBHOIO HJIA.

80. AHa3poOHBIE MPOLIECCH OYUCTKU CTOYHBIX BOJ. MeXaHU3M METaHOBOTO OPOXKEHHUSI.

COpaxxuBaHHE B METAHTECHKAX.

81.06wéM Muposoro okeana 1370 miaH. kM, a B 0HO# karute Boas! (~0,03 Mi1) comepsxurcst 250
MIIpA. aTOMOB ypaHa. OneHute mMaccy ypana B MUPOBOM OKeaHe U CPaBHUTE €rO 3aIachl B
OKEaHWYEeCKOH BOAE C 3alacaMi B Pa3BeaHHBIX MECTOPOXKICHUSX Ha cylle — 18 MIIH.T.

82 MogsipHast KOHIIEHTpPAIHs 3010Ta B MOPCKOi Boe pasHa 2,5%107!! mons/m, aB 1 T
30JIOTOHOCHOM pyabl copepskutcs 10 r 3050Ta (yKka3aHbl cpenHue 3HaueHus ). Paccunraiite: 1)
00BEM MOPCKOI BOZBI, B KOTOPOM CONEPIKHUTCA | KT 30J10Ta;

2) BO CKOJIBKO pa3 MaccoBasi OISt 30JI0TA B IPOMBIIUIEHHBIX PyAax OOJbIlIe €ro MacCOBOH OJIH
B MOPCKOIi Boze (IIIOTHOCTh BOABI ~ 1 T/cm?);

3) oLleHNTE MaKCHUMaJIbHBIE 3aTPaThl Ha 1OOBIYY PYIBI U BBIACICHHE U3 He€ | Kr 30510Ta, eciu
ero meHa pasHa ~ 10$/;

4) MPEATIONONKHUTE, KAKHUE SKOJIOTMIYCCKHUE U SKOHOMHWYCCKUEC MOCIICACTBUA MOXKHO OXKUAATh IJIA

CTpaHbl, KOTOPast MPOAAET 30JI0TO, & MOKYIMAET Ta0aK M aJKOTOJIbHbIE HATTUTKHL.

83 KoHueHTpaLus HOHOB BOAOPOAA B JOKAEBbIX Bojax Hurepuu Bo Bpems rpo3bl JOCTUTAET
0,001 monw/n. BeimonmHuTe ciaenyomiue 3ananus. 1) o0bsICHUTE NOSBIIEHHE HOHOB BOJOPO/A B
JOKAEBOW BOAE U HATTUIIIUTE YPABHEHHS] COOTBETCTBYIOIINX PEAKLIUH;, 2) paCCUUTANTE MAcCy
KHUCJIOTHI B TOKIEBOM Boae Maccoit 1#105 T (Macca cpemHero rpo3oBoro odjaka); 3) oneHure
MacCy yrieKUCIIOoro ras3a, MOoCTYNAaKLIyI0 B aTMOC(epy MOCe BBIMAEeHHs TAKUX OCAIKOB B
paiioHax, conmeprKamux kKapOOHATHBIE TOPOABL.

84. B LlentpanpHoii EBponie u CeBepHoii AMepuke ObIBatOT JOXKIN, B KOTOPBIX KOHLIEHTPALIHS
HOHOB Bozropona aocturaer 1x 107 mone/n (pH = 4). OueHnTe Maccel CepHO U a30THOMN KHCIOT
B | T 1OKAEBOH BOBI, HCXOS U3 CIAEAYIOLINX MPEATIONOKEHUH: 1) KHCIyI0 cpeay co3maer
TOJIbKO CE€PHAsl KUCIIOTA; 2) TOJIBKO a30THAsA KUCIIOTA; 3) CMECh KUCJIOT B MOJIIPHOM OTHOLIEHUU
1:1. IIpoananu3upyiite, Kakas goxkaeBas BoAa (M3 YKa3aHHBIX) OMACHEe JUIsi MPAMOPHBIX U

H3BECTHSKOBBIX COOPYKEHUIT?

85. KucnoTHbele 101 pa3pyllalOT NaMATHUKY KyJbTypbl. CpaBHUTENBHO MPOUHBIM Mpamop
pearupyer ¢ pacTBOPOM CepHOM KucioThl 1 npespamaercs B runc (CaS04x2H20). Cvena
TEMIEPaTyp, MOTOKH A0S U BeTep OBICTPO pa3pyIlaOT 3TOT MATKUI MaTepuan. OueHuTe
00BEM JTOXKIEBOW BONBL, coAep Kalieil cepayro kucnory (pH = 4), npu KOHTaKkTe ¢ KOTOPOH CIIOH
MpamMopa TOmmuHOH 1 MM 1 mromaaso 10 M? mpespamaercs B rumc. [InotHocTs Mpamopa 2,8
r/cM3; CTENeHN TUCCOLMALINH CEPHOM KUCIIOTBI, KaK 110 TIePBOi, Tak U 1o BTopoi crynenu 100
%. OueHnTe JOCTOBEPHOCTD MOJTYYEHHOTO 3HAUEHUS.



86. Ha nae UepHOTO MOpSI MOCTOSIHHO 00pa3yeTcsi CEpOBOIOPOA — 3TO PE3yJIbTaT
JKU3HEACSITEIbHOCTH CYJIb(aTBOCCTAHABIUBAKOIINX OakTepuil. [Ipoucxoasmmii mpouecc MOXKHO

BBIPA3UTb CXEMOM:
CH4+ CaSO4 mukpoopranusmbl  CaCO3z + H20 + HaS.

PaccuuTaiite o6bveM (H.y.) cepoBonopoaa, oOpa3yromierocsi mpyu BOCCTaHOBJICHNH 1 Kr cynbdara
KaJbLUs, 1 OOBSICHHUTE, TOUeMy BepxHUE ci1ou Bozbl (MeHee 150-200 M) HE comeprkat
cepoBoaOpoaa.

87. @oTocuHTE3NpyOIe OaKTeprH (HapUMep, MypITypHBIE U 3eJIeHbIe CePOOaKTepUn)
BOCCTAHABJINBAIOT YIVIEKUCIIBIN ra3, UCIONb3Ys, CEPOBOJOPOA KaK JOHOP BOAOPOAA.
COBOKYIHOCTB 3THX MPOLIECCOB MOKHO YIPOLIEHHO MPENCTABUTh B BUAE CXEMBI

6CO2+ 12HoS  muxpoopranusmel  CeHi1206 + 6H20 + 128.

B cBs13u ¢ 3TUM MUKPOOPraHU3Mbl UTPAIOT BaXKHYIO POJIb B OYUCTKE OT CEPOBOOPOIA
OCBEIICHHBIX 3arPsI3HEHHBIX BOJOEMOB, B KOTOPBIX 3TOT ra3 o0pasyercs B pe3yjbTaTe
pa3JIoKEeHHs] OpraHUYecKuX BellecTB. Paccuuraiite: 1) Maccy cepoBOAOpPOa, PACXOAYIOIIErOCs
NPU CHHTE3€ MUKPOOPTaHMU3MaMH yrieBosaa Maccoit 90 r; 2) 00beM OUUIEHHON NPU 5TOM BOJBI,
€CJIH Y4€CTh, YTO B PE3yJIbTaTe KU3HEAEATEIbHOCTH OaKTeprii KOHLIEHTPALHSI CEPOBOAOPOAA
cHm3mack Ha 80 % u coctasmina 0,5 mr/n (Bona ¢ Takum conepxxaaneM HoS mpuronna st
HCTIOJIb30BAHUS B TEXHUKE).

88. B mpouecce pa3BuTHsi BOIOPOCH MOTPEOISIIOT 16 aTOMOB a30Ta Ha KaXKIbIN
HCTIOJIb30BaHHBIN aTOM (hocdopa. YpaBHEHHE CHHTE3a KIETOYHOIO BEIIECTBAa BOAOPOCTIEH B
HMOHHO-MOJIEKYJISIPHOH (hOpMe MOXKET OBbITh YIIPOLIEHHO 3aIMCAHO CIESAYIOLUM 00pa3oM:

106CO; + 16NO* +HPO4* + 122H20 + 18H+—C106H2630110N16P1 + 13802.

CnenosarenbHo, eciiu B Boze otHotneHue n(N) : n(P) okaxercst Oonblie, yem 16:1,
JTUMHUTHPYIOIUM (akTopoM pocta Oyner ¢pocdop, B IpOTHBHOM Cirydae — a30T. Ha ocHOBe
HKOJIOTMYECKHUX HAOMIOCHUI [Tl 03P U BOAOXPAHUIIHUIL YCTAHOBJICHBI JOMYCTHMbIE
koHueHrpauu Gochopa (0,01 mr/m) u azora (0,3Mr/11), ONHOBPEMEHHOE MPEBBIIIEHNE KOTOPBIX
NPUBOMIUT K YCHJICHHOMY POCTY Bojopocieid. Onpenenure, Oyaer au HabMOaaThCs [IBETEHNE
o3epa, ecii KoHIeHTparus ruapodocdar-noHoB B o3epe paBHa 0,024 Mr/i, a HUTPAT-UOHOB 6,2
MTI/JI, 1 HAUTE OTHOIIEHHNE YHCIIa aTOMOB a30Ta K YHCIy aTOMOB (hocdopa B 3TOM BogoeMe
(ruppodocdar u HUTPAT-UOHBI — OCHOBHBIE XUMHUECKHE (HOpMBbI a30Ta U pochopa B Boze).
IIpemnoxure ciocoObl OrpaHIYEHHs POCTa BOAOPOCHEH B BOZOEMAX.

89. B moazeMHBIX BOax kene30 OOBIYHO HaXOAMTCS B BHIE ruapokapOoHara xenesa (1),
IpUYEeM KOHILIEHTPALUsl HOHOB JKeJe3a MOXKET MPEBBIIATD NPEAeNbHO TOMYCTUMYIO
KOHLIEHTPALMIO B MUTheBOH Boze (0,3 Mr/mur). DT BOIBI OUHINAIOT OT JKeJIe3a yIPOLIeHHON
aspanmeii: CBOOOIHBIM MazieHneM BOJbI C BBICOTHI 0,4 — 0,6 M ¢ mocnenyromuM GrIbTpOBAaHHEM
yepes cioii 3epHucToro mMarepuaia. Kakas macca ocamka — rugpokcuna sxenesa (I1I) — moxxer
BBITIACTD TpH aspanuu 100 T BobI ¢ KOHIEHTpanueii nonos Fe?' 2,8 mr/n, ecu mpu 3tom

oxucsiercs 90 % uonos Fe?™?



90. Ouenure, Ha CKOJIBKO METPOB IMOAHUMETCS YPOBEHb OKEAHOB, €CJIU BCE JIEAHUKH PACTArOT.
VcnoBus pacdera: a) 00beM JIbAa B JJeAHUKAX BCErO 36MHOTO MIApa PaBeH ~ 24MiH. KM, 6)
panuyc 3emin 6370 kM; B) OKeaHbl 3aHUMAOT 71 % MOBEPXHOCTH IMJIAHETHI, T') TUIOTHOCTD JIbJA
0,92 r/cm®, mnoTHOCTB Boabl 1,00 r/em’.

JIna npomescymounoco KoHmpons

Bonpocs! k 3auery

OK-7— cnoco0HOCTHI0 K CAMOOPTaHM3AIUN U CAMO00OPA30BAHUIO;

Ne
HaumenoBaHue Bonpoca
n/m
1. | Bonau 6uochepa. X035HCTBEHHO-IUTHEBOE, CETBCKOXO3SICTBEHHOE W MPOMBIIIJICHHO®

BogocHaOxeHue. CBsi3b BONOCHA0KEeHNUST, 0OOBOAHEHUS U BOLOOTBEAEHHUS C TJI00aIbHBIM
KPyrOBOPOTOM BeEIIECTB. T€XHUYECKUI NPOrpecc U OXpaHa BOAHBIX PECYPCOB.

2. | Crpoenue Monekynbl Bojbl. CTpyKTypa JbJa, >KUAKOH BOAbI U napa. Pusuko-
XUMUYECKHE CBOMCTBA BOIbl. AHOMAJIMH CBOMCTB BOJIBI U MX CBSI3b CO CTPYKTYPOH.
JuarpamMma cocTosiHus BOAbl. Pa30BbIE PABHOBECHS.

3. | PactBOpBI. PacTBOPUMOCTD ra3oB B JKUJAKOCTSAX, B3aUMHAasi PACTBOPUMOCTD >KMIKOCTEM,
PacTBOPUMOCTB TBEPABIX BellecTB. KOHLIEHTpaLus pacTBOPOB.

4. | PactBopbl anextponutoB. CuibHble U ciabble  3JEKTPOJUTHL. KomudecTBeHHBIE
XapaKTePUCTUKHU MPOLECcca IEKTPOIUTHUECKON TUCCOLUALINU.

5. | BsaumogeincTeus B pacTBOpax 3JEKTPOJHUTOB U HE3JIEKTPOJIUTOB.

6. | Huccommauus Bonbl Illkanma pH. Bydeprsie pacTBopbl, X poiib B padoTe OYHUCTHBIX
COOpPYKEHHI XUMUYEeCKOW oumcTke BOAbl, B mpaktuke AIIK, o6beMHOM XUMHUYECKOM
aHanuse. bydepHast eMKOCTb.

7. | DNEeKTPOXUMHUYECKHE MPOLECChL. DIEKTPOJIN3 11 OYUCTKU BOIBI (3JIEKTPOKOATYJISLIHS,
snekrpodnoramms u ap.). Kopposus, ee BuabL, MEXaHU3MBI MPOLIECCOB U (PaKTOPHI HA Hee
BJIUAIOIIHUEC.

8. | CkopocTp  xuMuYeckux ImpoueccoB. DakTopbl, ONpeAeNsole JIOCTH)KEHUE
XHUMHYECKOrO PaBHOBECHsI B pearupyoiieii cucreMe.

9. | Cucrema campoOHOCTH OPraHU3MOB U €€ MNPUMEHEHHe Ui OLICHKH CTeIeHH
3arpsi3HEHHOCTU BOIOEMOB.

10. | PaznuuHbie  MeTOABI  OMPECHEHUS  BOABL  JUCTWUISILUS,  BBIMOPA)KHUBAaHHUE,
3JICKTPOXUMHYECKUN METOJ, METOA HOHHOTO OOMEHa.

11. | CtpoeHue OakTepHalbHOM KJIeTKH. XUMHUYECKHid cocTaB OakTepuil. [Iutanue u npIxanue
OakTepuii.

12. | IlpuponHble BOABI U UX XapAKTEPUCTHUKA.

13. | CoiicTBa xJlopa U XUMHUYECKHE OCHOBBI XJIOPUPOBaHUA. XJIOPUPYIOLIUE PEAreHTHl,
TUAPOAN3. XJIOPONOrJOIAeMOCTh BOABL JlexnopupoBaHue BOIbL. XJIOPUPOBAHHUE C
MpPeABapPUTEILHON aMMOHU3ALUEN.

14. | Mopgonorust ~ Oaktepuii. Hutuatele  ¢opmbr  Oaxtepwuil. H3smeHunBocTh
MHKpPOOPTaHU3MOB.

15. | MexaHuueckne METOAbI OYUCTKU CTOUHBIX BOX. OrcranBanue. Koarynsaums.




16. | MeTtoasl ypaaneHusT TSDKEIbIX MeETaIoB. PeareHTHble Metonbsl. HOHHBIA OOMeEH.
I"'anpBaHOKOATYJISTOPHL.
17. Muxkpodnopa n MukpodayHa akTHBHOTO HJIa.

18.

DakTOpbl, BAUSIOMNE HA CKOPOCTh PEAKLUU. 3aKOH NEHCTBHSI MacC AJisi TOMOTE€HHON U
reTePOTeHHON peakuny. JHEPrus aKTHBALIUH.

19.

[ TpumeHenne QroTaunu st OUUCTKH BOABL. Bunbl (piotanmmn. MexaHu3M AeiCTBUS.

20.

XapaxkTep U MICTOUHUKH 3arpsi3HEHUs] BOLOEMOB.

21. | daxTophl, BAUSIOMINE HA CKOPOCTb PEAKLUH. 3aKOH NEHCTBHS MAcC JUIsl TOMOTE€HHOU U
reTePOreHHON peakuny. JHEPrys aKTHBALIUU.
22. [Mpumenenue QroTaruu Ajist OYUCTKH BOABL. Bumsl ¢iiotaruu. MexaHu3m nelcTBus.

23.

XapaxkTep U HICTOYHUKH 3arpsi3HEHUs BOJOEMOB.

24.

BiusHNE BHEIIHUX YCJIOBUI HAa pa3BUTHE MUKPOOpPraHu3moB. DakTopsl pocta. Bnusaue
TEMIIEpaTypPbl CBETA, PEAKLIUU CPEMBIL.

25.

HOBerHOCTHbIe SIBJICHUAA. AI[COp6L[I/I$I Ha rpaHUuEe KUAKOCTh- ra3, )XKUAKOCTb - X KUAKOCTD,
ra3 - Teepaoe Teno. [IpakTudyeckoe npUMeHeHNe aacopOLHH.

26.

bakTepuonaornueckuii aHanu3. BreineneHue YuCThIX KyJbTyp.

OIIK-1 — cnnoco0HOCTH NPeayCMOTPETh MEPbI 0 COXPAHEHHIO U 3a1HTE

IKOCHCTEMbI B X0/1¢ CBOeii 0011eCTBEHHOI 1 NpodeccCHOHATBLHOI 1esITeJIbHOCTH

27. | ®U3MKO-XUMUYECKHE METOJbl OUMCTKH CTOYHBbIX BOA. Koarymsauusa. @aokyasuus.
MexaHu3M AeNCTBUS.

28. [Xumunueckue nokasarenu kadectsa Boasl, pH, skectkocts, XIIK, BIIK.

29. | CamoouuIeHre BOAOEMA OT MATOTEHHOW MUKPO(IIOPHI.

30. MeTonbl OCBETJICHHS] W 4YacTHYHOrO oOecuBeynBaHUs BOAbL, 00paboOTKa BOIBI

KOAaryJjaHTaMHu, BbI60p ONTHMAJIBHBIX YCJIOBPIP'I, pacyeT AO3bI KOAryJsiHTa.

31. | YronbHas kucnora. OnpeneneHne arpeCCUBHOCTH.

32. | Oxucnenne OPraHUIeCKHUX BELIECTB B a3POOHBIX YCIOBHUSX.

33. | Meroasl nmony4eHus1 KOJUIOUIHBIX pacTBOPOB. CTpOEHNE MULICIIBL

34. | ®usnonorusi MUKpOOPraHU3MOB. A3pobHOe 1 aHaspoOHOe npixanue. bpokeHue.

35. | OxucnsieMocTs. MeTOIbI ONpeaeneHHUs!.

36. OKUCINUTENbHO-BOCCTAHOBUTENbHbIE — MOTeHUManbl.  OmnpeneneHue  OKHCIUTENbHO-

IBOCCTAHOBHUTCJIbHBIX YCJIOBI/IfI HpeCHOfI BOIBI OTKPBITBIX BOJOCMOB.

37.

(OCHOBHBIE MTPUEMbI TEXHUUECKOTO BO3IEHCTBUS HA MUKPOOHOE HacesieHNe BOAbL. BpenHbie
M TOJIE3HbIE  MHKPOOpPraHu3Mbl.  JKHU3HENeATeNbHOCTb  MUKPOOPTaHM3MOB  HA
BOAOMPOBOAHBIX OUMCTHBIX COOPYKEHUSX.

38. | CanuTapHO - XMMHUYECKUH aHANIU3 NPUPOAHBIX BoA. Pu3nuecKue MOoKa3aTeIu KauecTBa
BOJBL

39. | Onpenenenue MNpoO3pavyHOCTH, MYTHOCTH, LIBETHOCTH, B3BEIIEHHBIX BELIECTB U
OKHUCJISIEMOCTH BOJBL.

40. | PactBopbl. CriocoObl BbIpa)K€HHS KOHLIEHTPALIMKM PACTBOPOB. MOJISIPHAs, MOJISIpHAs
KOHLIEHTpaLusl SKBUBAJICHTOB, MOJIIJIbHOCTb, MAacCOBasi 10Js1, TUTP. Paccunraiite mMaccy
THIPOKCHIA HATpHUs M MAacCy BOIbL, HeoOxomumyro mis npurotosinenuss S00r 5%
MOIOILIErO PACTBOPA.

41. | YyacTue MEKpPOOPTraHM3MOB B KPyrOBOPOTE BEIIECTB B MPUPOE. Y IBTPAMHUKPOOBI.

42. | @akTophl, BIUAKOILIME HAa CKOPOCTb XMMHUYECKHUX pEeaKLHUU. ODHEprusi akTUBAaLUU.

I'oMOreHHBIN U reTepOreHHbIN KaTalus.




43. | IIpocreiiume. OOIIMEe CBeEHUST O CTPOCHHUM KJIETKH M MecTax ux oburtaHusi. OCHOBBI
KJIaCCU(pUKALIUH TPOCTEHIIHX .

44. | OOmas, NoCTOsSHHASL, BPEMEHHAs! JKECTKOCTh BOZBI. METOIbI yMSATUEHHSI BOABI.

45. | Mexanuyeckue MeToabpl OUUCTKH BoAbl. PunbTpoBanue. IleckonoBku. OTCTONHUKY.

46. | Bnussaue (QU3MYECKHX, XUMHUYECKHX OWOJOTMYeCKuX (DaKTOPOB Ha  pPasBUTHE
MHUKPOOPraHU3MOB.

47. | OnpeneneHue arpeCCUBHOCTH YTOJIbHOMN KHUCIOTHI B BOAE.

48. | PU3MKO-XUMHUYECKUE METOIBI OUUCTKHU BOABL DyoTanus.

49. | AspobHble TpoLecchl OUUCTKU CTOYHBIX BOA. buonorndeckue npyasl. DPHEeKTHBHOCTD
a3pOOHBIX METOZOB OUUCTKH CTOYHBIX BOJ.

50. | IloBepxHOCTHBIE siBNeHHUA. Ancopbums u xemocopOuusi. IIOBEpXHOCTHO aKTHBHBIE H
MOBEPXHOCTHO-UHAKTHBHBIE BELECTBA.

51. | Meroab! U3BJICYEHUS YMYJIBIMPOBAHHBIX BEIIECTB: (IoTalus, 3eKkTpodroramms.

52. | XKectkoctb Bombl. CIocOOBI €€ CHUKEHHSI.

53. | Obe3zapaxuBaane Boxpl. (OOe33apakMBaHHE BOABI XJIOPOM, XJIOPCOAEPKALIMMHU
BEIECTBAMH, HOZOM, 030HOM, HOHaMHU cepedpa.

IHK-16— CIIOCOOHOCTHIO HCMOJL30BAThH OCHOBHBIE 3aKO0HBI

€CTeCTBEHHOHAYUYHBIX AHCUUILUINH, METOAbl MATEMATHYECKOr0 aHAIU3a |
MOJICJIMPOBAHUSI, TEOPETUYECKOT0 U JIKCNEPHUMEHTATbHOI0 HCC/eI0BAHHS
MpH peleHnd NpodheccuoOHANIbLHBIX 3a1a4.

54.

Bogpopocnu, rpuel, mpocTeiinne, KOJIOBPATKH, Y€PBH U OAKTEPHH.

55.

OuncTtHble coopyskeHus CenTukTaHk. ByXbspyCHBIH OTCTONHUK.

56.

OCHOBHBIE KOMITOHEHTBI (I)I/ISI/IKO-XI/IMI/ILIGCKOFO COCTaBa NMPUPOAHBIX BOA. B3BCIICHHBIC
BEIICCTBA, MOHBI, paCTBOPCHHLIC I'a3bl, MUKPO3JICMEHTHI.

57.

Metoapl  yhaneHuss TOBEPXHOCTHO -  AKTUBHBIX  BEINECTB.  OWOJIOTMYECKUH,
ancopOLMOHHBII HOHOOOMEHHBIH, METOJT IEHHOH Cenaparim.

58.

KectkocTe BOABI. MeToab! ONpeneneHus.

59.

Mertoas! onpeneneHns peakuu Cpeabl daeKTponnuToB. Paccunralite pH peunoit Bonsl,
eC/i KOHIIEHTPALMH THAPOKCHI HOHOB B Heil 107 MoJIb/m.

60.

Bpemennas :xectkocth Bonbl. CriocoObl ee yeTpaHeHus. PaccuuTaiite Maccy rameHoi
U3BECTH, HEOOXOAMMOM JIJIsl YCTPAHEHUSI BPEMEHHOM KECTKOCTU B OTHOM KyOUYeCKOM
METpe BOJIBI, €CITH JKeCTKOCTh BOIbI 7K.

61.

Kommnekcubie coenunenus. Koopnunauuonsas teopus Bepuepa. Metoabl nonyyeHus.
BHyTpeHHsIsI 1 BHEIIHSASA KOOPAUHALMOHHBIE chepbl KOMIUIEKCOB. CTPyKTypa
BHYTPEHHEH KOOPAMHALIMOHHON cepbl. LIeHTpanbHbIN aTOM - KOMILIEKCO0Opa3oBaTeb,
JITaHIbl, KOOPAUHALMOHHOE YUCJIIO, 3apsA] KOMILUIEKCHOTO MOHA. XUMHUYECKasi CBSI3b B
KOOPAMHALIMOHHBIX COEANHEHUsX. TUIbI KOMIUIEKCHBIX COeJUHEHH. 3HaueHue
KOMILJIEKCHBIX COCMHEHNUH B XUMHH, OUOJIOTHH, CETbCKOM XO3SHCTBE M TEXHUKE.

62.

Kaxue Buabl kKa4eCTBEHHOIO XMMUYECKOT0 aHalu3a Bbl 3HaeTe? Kakue aHMOHBI
OTHOCSATCS K 1- ¥ 2-11 aHaTMTUYECKUM IPYyMIaM U UX XUMHUYECKUE XapaKTepUCTUKN?
[IpuBenure ypaBHEHHs peaKLMU OTAECIBHOrO OOHAPYKEeHHUs Cybdar, kapOoHaT,
optodocdat u XJOPUA UOHOB, YKAKUTE AHATUTHUECKUE 3PP EKTHI.

63.

OO6paTuMOCTh XUMHUYECKHUX PEAKINi. XMMHYECKOe PAaBHOBECHE B TOMOTE€HHBIX U
rereporeHHbIx cucreMax. CocTosiHie JUHAMUYECKOrO0 XUMUYECKOTO paBHOBECHS,
YCJIOBUS M IPU3HAKH PABHOBECHOIO COCTOsIHUS. KOHCTaHTa XMMHUYECKOTrO PAaBHOBECHS,
€€ POJIb B OLIEHKE HaNpaBJIeHHOCTH XUMUYECKUX peakiuil. CmeleHne paBHOBECHsS IpU
M3MEHEHUHU KOHLEHTPALUHN PEarupyoIUX BEIECTB, TEMIIEPATYPhl U JABJICHUS.




ITpunauun Jle - IlaTenwe. Ponb npeacTaBieHuii 0 XUMUYECKOM PaBHOBECUU B
MOHUMAHUU 1 OLICHKE XUMUYECKUX 1 OMOJOrHYECKHX IPOLIECCOB.

64.

Turpumerpust. OCHOBHBIE OHATHS - TUTPOBAHKE, TUTPAHT, TOUKA SKBUBAJIEHTHOCTH (€€
(1)I/IKCI/IpOBaHI/Ie XUMHYCCKHMU METOOdaMU, (1)I/ISI/IKO-XI/IMI/ILIGCKI/IMI/I METOOaMU. Koneunas
TOYKA TUTPOBAHUSA, CTCTICHb OTTUTPOBAHHOCTU, KpUBAsd TUTPOBAHUA, AIMKBOTA
(ompenenenusi). OCHOBHOE ypaBHEHUE TUTPUMETPUU. MOJIsipHAST KOHLIEHTPALIUS
SKBHBaJIEHTA. TpeOOBaHUs K peaKLUsIM B THTPUMETPHUIECCKOM aHAIIN3E.

65.

KOppOSI/Iﬂ TEXHUYCCKOTO XKEJIC3a B PA3JIMUHBIX BOAHBIX CpE€Aax U METOAbI 3alliUThHI €T0
OT KOPPO3HH.

66

CKopoCTh XMMHUYECKHUX PEAKLIUN U €€ 3aBUCUMOCTb OT KOHLIEHTPaLUU U TEMIIEPATyPhl.
3axon aerictByromux mace K. I'yinpnbepra u I1. Baare. KoncranTa ckopoctu
XUMHYECKOH peakuuy, ee pusnueckuii cMmbicn. 3akoH Baut-I'opda. DHeprus
AKTHUBALUU.

67

[Tonsitne 06 31eKTpOIax M SJIEKTPOIHBIX MOoTeHIManax. CTaHaapTHRINA BOJOPOIHBIN
3JEKTPOA. Psin cTaHgapTHBIX 3JIEKTPOAHBIX NOTeHIMANOB. YpasHeHue HepHera.

68.

Y nanenne npumeceii u3 Boael. Koarymstatel (mpumepsn). Koarymsauus. Ocaxxnenne
(mpuBenUTE XMMH3M IIPOLECCOB MPHU 10OABICHUN U3BECTH, KAJIbLIMHIPOBAHHOM COIBI U
amoMuHarta Hatpusi). [Iponeccel HOHHOrO 0OMeHa — TUIOBAst MPOLENypa YMITISHUS
BOJBL

69.

OO0mue cBeneHus 0 pacTBopax. TuIbI pacTBOPOB. BogHbIC M HEBOHBIE PACTBOPHL
DHepreTruka npoLecca pacTBopeHus. PacCTBOPUMOCTD BeIIECTB. 3aBUCUMOCTD
PacTBOPUMOCTH OT MPUPOBI U CBOMCTB PACTBOPUTEJISI U PACTBOPEHHOTO BEILECTBA.

70.

[TonsiTe 0 IUCTIEPCHBIX CUCTEMaX; UX Kiaccudukanus. KostonaHeie pacTBOPHL
Mertonb! ux nonaydenusi. CenMMEHTALMOHHAs U arperaTuBHas yCTONUYMBOCTD KOJJIOUIOB.
Koarynsanus. I'eneobpazoBanue.

71.

B uem yHukanbHOCTb BOfpl? @a3oBas AUarpaMMa COCTOSTHUS BOJIbI, €€ IPaKTHIeCKOoe
3HaueHue. KakoB xumMuueckuii coctaB npupoaHbix Boa? Kakue rasol, a Takxe Ipyrue
THUIIBI IPUMECEH MOXKET COZlepKaTh MPUPOIHas Boia?

72.

Kakobnl HEOOCTATKHU U MPEUMYIIECTBA YMATYCHNA BOAbI U3BCCTHIO U KaHbI_IPIHI/IpOBaHHOfI
conoii? Kakosa poip koaryassHTOB B 3ToM nponecce? Koarymsiuus u Qpuokysiuus.
XUMH3M peaKkiy U3BECTH U KapOOHATa HATPHSI B MPOLIECCE YMSITUEHHST BOJIBL.

73.

Komnounnsie cucrembl. CriocoObl MOTyYeHMsI, yCTORYHBOCTD U paspymenue. CoctaBbTe
(bopMyITy MULIEIUTBI 3011 KPEMHUEBOH KUCIIOTHI, H300pa3uTe CXeMY CTPOSHUS MULIEILIBI,
orpeAenuTe 3apsA KOJNIOUJHON YaCTHULIbL.

74.

K pactBopy NaxCO3 nobaBuiu clienyroliie BemecTBa;

a) HCI; 6) NaOH; B) Cu(NOs)2; 1) K2S. B xakux ciydasx ruaposiu3 kapOoHaTa HaTpusi
yeunutcesi? [louemy? CocTaBbTe HOHHO-MOJIEKYJIIPHBIE YPABHEHHS TUIPOJIH3A
COOTBETCTBYIOLIUX COJICH.

75.

Bopna kak pacrBoputens. BpeMeHHast 1 OCTOSTHHASI KECTKOCTh BOAbL. CriocoObl ee
ycrpaHeHusi. CocTaBbTe YpPaBHEHHUS COOTBETCTBYIOIINUX PEAKLIUN YCTpaHEHUs! JKECTKOCTH
BOJBL

76.

Uro Ha3bIBaeTCsA HOHHBIM Npou3BeneHneM Boabl? Beruncaure pH u pOH 0, 011
pacTBOpa YKCYCHOHM KHUCJIOTBI, CTENEHb HOHU3ALMKA KOTOPOU B 3TOM pacTBOpe paBHa 4,2
%.




Hmeercs pactBop Al2(SO4)s ¢ Maccopoii foneit o = 10 % u maotHOCTHIO p = 1,105 T/eM’.
77. | KaxoBbl MOJIsIpHAst KOHLEHTpALUs, MOJISIPHAst KOHLICHTPALWs SKBUBAJICHTA, TUTD,
MOJISLTBHOCTD M MOJISIPHAs IOJIs BEIECTBA 3TOrO pacTBopa’?

Kak 3aBucut crenens ruaponusa ot remneparypsi? [louemy? B kakyro cTropony
78. | cmectutcs paBHOBecHe runpoinsa NaCN, ecin kK pacTBOpy NpHOaBUTh:
a) eJIoYb; 0) CUITbHYIO KUCIIOTY; B) XJIOPUI aMMOHHUSI.

Meronbl  AeXJIOpUPOBaHUSA BOABL YpaBHEHHUs IPOLIECCOB, MPOUCXONALIUMX IpU
79. | nexJIOpUpPOBAHUU BOJBL.

80.  PeareHTHBIE METOJBI OUMCTKH CTOYHBIX BOA: 00paboTKa KOAryJsIHTAaMH, HEeHTpanu3zauus
KHUCJIOT U OCHOBAaHHH.

BOHpOCbI, BBIHOCUMBIC Ha 3a4€T, AOBOAATCA OO CBCACHUA CTYACHTOB 34 MCCALl OO €ro
caayvu.

7.4 Meroanyeckue  MaTepHajbl, ONpeAeISIIOINe  NPOUeAyPHI
OLICHUBAHUS 3HAHMI, YMEHHiIi W HABBIKOB H ONbLITA JAeATEJbHOCTH,
XapaKTepHU3YIOLIUX 3Tanbl (POPMHUPOBAHUS KOMIETEHUM

IIpu npoBepke Keiic-3agaHMii OLCHUBAIOTCS. - TOCIICAOBATENIBHOCTh H
PaIMOHAJIGHOCTD BBINOJIHEHUS, TOYHOCTH (JOPMYJIMPOBOK, OOOCHOBAHHOCTH
PELICHA.

OleHKa «OTJIMYHO»  BBICTABISIETCS TMPHA  YCIIOBHM  OPUTHHAIBHOTO
000CHOBAHHOT'O MPABWJIBHOTO OTBETA CTYICHTA.

OneHka  «XOpouIo»  BBICTABISACTCS TMPU  YCIOBUM  OOOCHOBAHHOIO
MPABWIBHOTO OTBETA, COAEPKAIIETO 1-2 HETOUHOCTH.

OlleHKa «yXOBJIETBOPHUTEIBHO» BBICTABIISIETCS MPUA YCIOBUU MPABUIBHOTO
MOAX0/1a K peeHuto 3aanust, 70 % 3a1anus BBIMOJHEHO, BEPHO.

OleHKa «HEYAOBJICTBOPUTEIBHOY J OOHApY>KMUBACTCSl CYUIECTBEHHOE
HEMOHUMAaHUE TPOOIEMbI WU KEHC-3aIaHuE HE TPEACTABICHO BOOOLIE.

Ipu NpoBepKe  KOHTPOJIbHBIX paoor, OLICHUBAKOTCS: -
NOCTIEA0BATENBHOCTD M PALMOHAIBHOCTH  BBIMTOJHEHUS, TOYHOCTb
(hOpMYIMPOBOK;, OOOCHOBAHHOCTH PEIICHUNA MPAKTHYECKHUX 3a/1a4.

OueHka «OTJIMYHO» BBICTABIISIETCS TPHA YCIOBHM MPABWIBHOTO OTBETA
cTyacHTa He MeHee ueM 90 % 3anaHuit,

OueHKa «XOpOoIIo» BBICTABISETCS NPH YCIOBHM TPABUIIBHOTO OTBETA
CTYJICHTa HE MEHEE ueM 75 % 3anaHuit,

OneHKa «yA0BJETBOPUTEIBLHO» BBICTABIISICTCS MPH YCIOBUM NPABUIIBHOTO
OTBETA CTyAeHTa HE MeHee 60 % 3aaHunid.

OueHka  «HeyJOBJETBOPHUTEIbHO»  BBICTABISIETCS  NPU  YCIIOBUHU
MIPaBUJIBHOTO OTBETA CTyACHTa MeHee 60 % 3ananuil.

Kpurepun oneHky 3HaHHMi CTYACHTOB NPHU NPOBEACHUHN TECTUPOBAHUS

OLlEHKa «OTJIMYHO» BBICTABISACTCS NPH YCJIOBHM TMPABWIBHOTO OTBETA
CTYJICHTa HE MEHEE UeM 85 % TECTOBBIX 3a/IaHHIA,

OleHKa «XOpOWIO» BBICTABISIETCS MPW  YCJIOBUM MPABUJIBHOTO OTBETA
cTycHTa HE MeHee ueM 70 % TECTOBBIX 3a/IaHHIA;



OneHKa «yAOBJIETBOPUTEIBbHO» BBICTABIISIETCS TIPA YCIOBUM MPABUIIBHOTO
OTBETA CTYAEHTA HE MeHee 51 % TECTOBBIX 3a/1aHuit;

OueHka  «HEYAOBJIETBOPHUTE/IBHO»  BBICTABISETCS  MPU  YCIOBHH
MPaBUJIBHOTO OTBETA CTyACHTA MeHee ueM Ha 50 % TeCTOBBIX 3aIaHUIA.

Kpurtepusimu  ouenkn pedepara  SBISIOTCA: HOBU3HA  TEKCTA,
000CHOBAHHOCTbH BHIOOpA UCTOYHHUKOB JIMTEPATYPHI, CTENEHb PACKPBITUS CYIIIHOCTH
BOMpOca, COOI0IEHUS TPEOOBAHUM K OPOPMIICHUIO.

OlleHKa «OTJIHYHOY ¥ BEITIOTHEHBI BCe TPEOOBAHHS K HAIIMCAHHIO pedepara;
o0o3HaueHa mpobyiiemMa U 000CHOBAaHA €€ aKTYaIbHOCTh, C/AC/IaH aHAIN3 Pa3IunYHbIX
TOUEK 3PEHUS Ha PACCMATPUBAEMYIO MPOOJIEMY U JIOTUYHO U3JI0KEHA COOCTBEHHAs
no3uiius; cGOpPMYJIMPOBAHbI BBIBOJBI, TEMa PACKPbITA MOJHOCTBHIO, BBIACPKAH
00BEM; cOOITIOICHBI TPEOOBAHUS K BHEIIIHEMY O(OPMJIIEHUIO.

OlleHKa «X0poIoy»  OCHOBHBIE TpeGoBaHMs K pedepary BBIIONHEHbI, HO
IPY 3TOM JOMYIIEHBI HENOUETH. B 4aCTHOCTH, UMEIOTCS HETOUHOCTH B U3JI0KEHUU
MaTepuana;, OTCYTCTBYET JIOTMYECKas MOCIENOBATEIbHOCTh B CYXKICHUSX, HE
BbIICPKaH 00bEM pedepara; UMEIOTCS YOYIIEHUS B OPOPMIICHUH.

OlleHKa YA0BJIETBOPHTEIBHOY  HMEIOTCS CYIIECTBEHHBIE OTCTYIICHHS OT
TpeOOBaHMil K pedepupoBaHnI0. B 4aCTHOCTH: T€Ma OCBEUICHA JIMINb YaCTUYHO;
AonyuieHsl pakTuyeckue oumMOKU B coiep:kaHuu pedepara; OTCYyTCTBYIOT BHIBOJIBL.

OlleHKa «HEYJIOBJIETBOPHTEILHO» <+ Tema pedepata He PpAcKphITa,
OOHApY>KUBAETCS CYUIECTBEHHOE HEMOHMMAaHHWE MNPoOJeMbl WM pedepar He
PECTaBICH BOBCE.

Kpurtepun oneHKH ydyacTusi B AUCKYCCHU:

OueHuBaeTCs 3HAHWE MaTepuaja, CHOCOOHOCTh K €ro  000OUIeHUIO,
KPATHYECKOMY OCMBICIIEHHIO, CUCTEMATHU3ALMA, YMEHUE aHAM3UPOBATh JIOTHKY
pacCcy>kKICHUH W BBICKA3bIBAHWI: HABBIKM MMYyOJUYHOH pEYH, apryMeHTALMH,
BEJICHUS TMCKYCCUH W MOJIEMUKH, KPUTHYECKOTO BOCIPUATHS UH(OPMALUK.

OLeHKa «OTJMYHO» CTABHTCS, E€CJIM. CTYACHT TMOJHO YCBOWJ Y4YeOHBIH
martepuan. [IposBiaseT HaBbIKK aHann3a, 0000IIEHUS, KPUTHYECKOTO OCMBICIICHUS,
nyONMYHOM peun, apryMEeHTaluu, BEACHHS TUCKYCCHH W MOJIEMUKH, KPUTHYECKOTO
BOCHpUATHS HMH(popManuu. Marepuan HW3JI0KEH T'PaMOTHO, B ONPEACIECHHOMN
JIOTHYECKOM IMOCIIEN0BATEIBHOCTH, TOYHO UCIIOJIB3YETCS TEPMUHOJIOT S, ITOKA3aHO
YMEHHE WLTIOCTPUPOBATH TEOPETUUYECKUE MOJIOKEHUSA KOHKPETHBIMU NTPUMEPAMH,
IPUMEHATE WX B HOBOW CHUTyalMH, BBICKA3bIBaTh CBOK TOYKY 3PECHUS,
MIPOAEMOHCTPUPOBAHO YCBOCHUE PAHEE U3YUYECHHBIX COIMYTCTBYIOIIMX BOIPOCOB,
c(hOPMHUPOBAHHOCTH M YCTOMYMBOCTHh KOMIIETCHIWIA, YMEHUA W HABBIKOB. Moryt
OBITH NOMYLIEHBI OJHA — JBE HETOYHOCTHM NPU OCBEIICHUH BTOPOCTEINEHHBIX
BOITPOCOB.

OneHKa «XOpowio» CTaBUTCSA, €CIIA: OTBET YIAOBJIETBOPIAET B OCHOBHOM
TpeOOBAaHUSIM Ha OLCHKY «5», HO NMPH 3TOM WMEET OJWH W3 HEJOCTATKOB. B
YCBOCHUHU y4eOHOTO MaTepuaia AONYyIEHbl HEOOIbIINE MPOOEIbI, HE UCKA3HUBILINE
COJIEP’)KAHUE OTBETA, AOMYIIEHBI OJIMH — JIBA HEA0UETA B (POPMUPOBAHUN HABBIKOB



nyONMYHOM pedn, apryMeHTaluu, BEACHHUS JUCKYCCUH U MOJIEMHUKH, KPUTUYECKOTO
BOCIIPUATHS HHPOPMALIUH.

OlleHKa  «YAOBJETBOPUTEIBLHO»  CTaBUTCS, €CJAM.  HENOJIHO  WJIH
HEMOCJIEIOBATEIbHO PACKPBITO COJECPKAHWE MaTepuayia, HO TOKa3aHO oOlulee
NOHUMAHKUE BOMPOCA M MPOJACMOHCTPUPOBAHBI YMEHMS, JOCTATOYHbIC Jis
JajibHEHIIero ycBOoeHUst Marepuana. WMenuch 3aTpyAHEHUS WU JOMYIIEHBI
OUIMOKHU B ONPEACTCHUN TOHSATHIA, UCTIOJIB30BAHUU TEPMUHOJIOTUH, UCTTPABJICHHBIE
N0CJI€ HECKOJIbKUX HABOASIIUX BOMPOCOB; MPU HEMOJIHOM 3HAHUU TEOPETUYECKOTO
MaTepuasa BbISBJIEHA HEAOCTATOUHAS CPOPMUPOBAHHOCTH KOMIETEHIIUNA, YMEHUA
Y HaBBIKOB, CTYJICHT HE MOKET IPUMEHUTh TEOPUIO B HOBOM CUTYALIUH.

OlleHKa «HEeYAOBJIeTBOPUTEIbLHO» CTABUTCS, €CJIU: HE PACKPBITO OCHOBHOE
cojiepkaHue y4eOHOro marepuana, OOHApY>KEHO HE3HAHWE WM HENOHMMAaHUE
Oonblueh win Hanbonee BAXHON YyacTH yueOHOro Marepuana. JlonymeHbl OmmoOKu
B OMNpPEIECTICHUU TMOHATHHA, TPU MCMOJIb30BAHUM XUMHUYECKOW TEPMHUHOJIOTHH,
KOTOpbIE HE WCHPABJICHbl TOCJIE€ HECKOJBKMX HABOMASAUIMX BOMPOCOB;, HE
chOpMHUpPOBAHbI ~ KOMMETECHIMM, YMEHUS U HaBbIKM NyOJMYHON  peuw,
apryMEHTAllMU, BEICHUS IUCKYCCUM M TOJIEMUKH, KPUTUYECKOTO BOCIPUSTHUS
uH(pOpMaLUH.

Kputepun onenkn 3HaHWi CTyAEHTA NPH caayve 3a4eTa:

3aueT BBICTABIACTCA CTYIEHTY, 1) KOTOpBIA 00NamacT BCECTOPOHHUMM,
CUCTEMATH3UPOBAHHBIMM M [IYOOKMMHM 3HAHHMSIMM  Marepuaja y4eOHOH
OPOrpaMMbl, YMEET CBOOOJHO BBIMOJHATEL 3aJaHMsl, MPEAYCMOTPEHHBIE YUEOHOMH
IPOrpaMMoOii, YCBOHJT OCHOBHYIO M O3HAKOMUJICS C TOTIOJIHATEIBHON JTATEPATYPOH,
PEKOMEHIOBAaHHOH yueOHON mporpammoil. CTyAeHTY, YCBOMBLIEMY B3aMMOCBS3b
OCHOBHBIX TIOJIOKCHMA W TOHITAA JUCUUIUIMHBI B WX 3HAYCHUM IS
nprOOpPETAEMON  CHELMAILHOCTH, NPOSBUBLIEMY TBOPYECKHE CIIOCOOHOCTH B
NOHAMAHWHU, W3J0KEHUM M WCIOJIB30BAHUM Y4€OHOr0 Marepuasa, NPaBUIIBHO
OOOCHOBBIBAIOLIEMY MPUHATHIE PELICHUS, BIAJCIOMIEMY Pa3HOCTOPOHHUMH
HABBIKAMU W MPUEMAMHM BBITTOJIHEHUS PAKTHYECKUX PaboT.

2) CTYOeHTy, OOHApy>KMBIIEMY TIOJHOC 3HAHWE Marepuaia ydeOHOH
IPOrpPaMMBbl, YCIEUIHO BBIMOIHSOMEMY MPEIYCMOTPEHHBIE YUEOHOH MPOrpaMMoi
3alaHusl, YCBOMBILIEMY MAaTepUal OCHOBHOW JIMTEPATyphl, PEKOMEHIOBAHHOM
yueOHOM nporpammoii. CTyAeHTy, TOKa3aBIIEMY CUCTEMATA3UPOBAHHBINA XapakTep
3HAHWA IO TUCUUIUIMHE, CIOCOOHOMY K CAMOCTOSITETbHOMY IMONOJHEHUIO 3HAHUI B
X0Je JanbHEWImel y4eOHOM padoTel M NPO(ECCHOHATBHOM AEATENBHOCTH,
NPABWJIBHO NPHUMCHSAIOMIEMY TEOPETHUYECKHE TIOJNOKEHUS TMPU  PELICHUHU
NPAKTUYECKAX BOMPOCOB M 3a7a4, BIAACKOIIEMY HEOOXOAMMBIMU HABBIKAMU W
NPUEMAMH BBITIOJTHEHHSI PAKTUYECKUX PAdoT.

3) CTyHIEHTy, KOTOPbIi MOKa3aJl 3HAHME OCHOBHOIO Marepuajia y4eOHOi
MPOrpaMMbl B 00bEME, TOCTATOYHOM M HEOOXOJMMOM ISl AalibHEHIeH y4eObl 1
OpeacTosmed paboTel MO  cnenuanbHOCTA. Caenan HEOONbIIOE KOJMYECTBO
OMUOOK, HE MPENATCTBYIOIUX OOIEMY NMOHMMAHUIO PE3YJBTATOB XUMHYECKHX
NPEBPALICHHM, 3HACT B3aMMOCBS3M MEKIY KJIACCAMH COEAMHCHHWN, OTBEYACT Ha
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(BeChl — 2 mT.;).

TTomemenme No232 300, mocamo4IHbIX MeCT — 12
miomans — 42,9kB.M; YucOHAS CIICHHATM3APOBAHHAS
TMa00paTOPHs XUMHH BOIBI (Ka()CIPBI XHMUH) .

T1a00paTopHOS 000PYIOBAHUE
(mozarop — 3 mr.;);
TEXHHUCCKHUE CPEACTBA O0YUCHHUS
(oxpan — 1 mr.);

CTICIHATM3HPOBAHHAS MCOCITH(YIeOHAS JOCKA,
yueOHas MeOeb).

TTomemenme No233 300, mocamodIHbIX MeCT — 12
mwiomans — 42,4KB.M; Ta00PaTOPHS .
CTICIHATM3HPOBAHHAS MCOCTH(YIeOHAT JOCKA,
yueOHas MeOeb).

TTomemenue Ne412 300, mocamodHbIX MecT — 144
mwomans — 131,7kB.M; yuaeOHAs ay TUTOPHS IS
TIPOBCACHUA 3aHATHH JICKIIUOHHOTO THIIA.
CILTUT-CUCTEMA — 2 TIIT.
CTICIHATM3HPOBAHHASL MCOCITH(YIeOHAS TOCKA,
yucOHas MeOCITB),

TEXHHYECKHE CPEACTBA 00yUCHHUS, HAOOPHI
JICMOHCTPAIIMOHHOTO 000PYI0BAHNUA H YICOHO-
HATJITHBIX TOCOOMH (HOYTOYK, MPOSKTOP, SKPAH);
mporpamMuoe odecneucHue: Windows, Office.

TTomemenme No234 300, mocamodIHbIX MeCT — 12
miomans — 38,0kB.M; YucOHAS CIICHHATM3APOBAHHAA
Ta00paTOPHA AHATUTHICCKON XUMuH (Ka(eapsl
XUMUH) .

71a00paTopHOC 00OPYIOBAHUE
(mkad naboparopHbIii — 1 mIT.;
nenrpugyra — 1 mr.;);

CTICIHATM3HPOBAHHAS MCOCITH(YIeOHAT JOCKA,
yueOHas1 MeOeTIh).

«XVMUSA U
MUKPOBHOJIOT
U1 BOJBD»

TTomemenue Ne420 I' [, mocagouHbIX MECT — 25,
ILIOIAAb — 53,7KB.M; IOMCIICHHE JJIS
CaMOCTOATCIIBHOH PabOTHL. TCXHIMUYCCKHC CPEACTBA
00y4CHISI(KOMITIOTEP NEPCOHANBHBIN — 13 1mT.);
J0CTyI K ceTH «MHTepHET», JOCTYH B 3JCKTPOHHY O
HH(OPMAIHOHHO-00PA30BATCIIFHYIO CPEAY
YHUBCPCHTCTA,
CTICIHATIM3HPOBAHHASA MCOCIh (YucOHAs MCOCTB).

ITporpammuoe obecnieuenue: Windows, Office,
CICIHANA3HPOBAHHOC JIMICH3HOHHOE H CBOOOIHO
PaCIpOCTPaHACMOE IPOTPAMMHOE OOCCIICUCHHC,
HOpPCAyCMOTPEHHOE B paboucii mporpamme

350044, KpacHomapckuii
Kpai, r. KpacHozap, yi.
mM. Kanmunauna, 13




