





1 Meay 1 327244 0CBOEHUS TUCIUTLITHHDI

Henbr0 OCBOSHHS TUCLUILTUHBI « XUMHS B MUKPOOUOJIOTHST BOABD SABIIIETCS 0000IEHHE,
cHUCTEMAaTH3alMusl, YIIyOJIeHHEe TEOPETUYECKUX 3HAHWUH 1O XMMUU BOJBI M BOIHBIX PacTBOPOB,
TEOPETUYECKUM OCHOBAM XHMHYECKUX, (PU3UKO-XUMHUYECKHMX ¢ MHKPOOHOJOTHYECKUX
MPOLIECCOB OYHUCTKH BOBI B UCKYCCTBEHHBIX M MPUPOIHBIX YCIOBUSIX;

—  pa3BUTHE TPAKTUYECKUX YMEHUH W  HABBIKOB  PEIICHHWS  KOHKPETHBIX
NPOM3BOJCTBEHHBIX 3a/la4, CBA3aHHBIX C OLEHKOW KadecTBa BOAbI M BHIOOPOB CHOCOOOB
00pabOTKH MPUPOIHBIX U CTOYHBIX BOJA PA3JIMYHOTO COCTABA.

3apauu:

— nmath OOydYaroImuMcst HeoOXOAMMble 3HaHUS 00 OCHOBHBIX CBOWMCTBaX BOJBI, €e
CTPOEHHUH, O PU3UKO-XMMHUYECKHX MPOIIeccax, MPOTEKAIUX MTPH OUUCTKE U 00e33apaKMBaHUN
NPUPONHBIX W OOpabOTKe CTOYHBIX BOA, O XHMHUYECKUX, (PUBHKO-XUMUYECKUX,
MHUKPOOHMOJIOTHYECKUX U CAHUTAPHO-TUTMEHHYECKUX MapaMeTpax KadecTBa MPHUPOIHBIX BOA U
3arps;3HEHHOCTH CTOYHBIX BOT,

— HAy4uTh crnocob0aMm mosyueHus 3Tod HHPOpMauuu B JaOOPATOPHBIX YCIOBHUSX,
BbIPA0OTaTh YMEHUS WCIOJNB30BATH MMOJIYyUYEHHBIC 3HAHUS M HABBIKA B TEXHOJOTHYECKUX W
NPOEKTHBIX PEIICHHSX AJISI pacdyeTa TOJOBHBIX COOPYXKEHHH BOAOMPOBONA M CTAHLUI a’panuu
O YAYYIIEHHIO KaueCTBa MPUPOIHBIX BOA, B PELICHUH SKOJIOTHYECKUX MPOoOeM;

— BbIpabOTaTh y 00YYAOIINXCS CIOCOOHOCTH K CAMOOPTaHU3ANN U CaMO0OOPa30BaHUIO;

— HAYYUTh OPUEHTUPOBATHCS B XUMHYECKOH XapaKTePUCTHKE MPUPOTHBIX CTOYHBIX BOJ,
B MHOrooOpa3MM MHKPOOPraHM3MOB, OOWTAlOIIMX B BOAHOM  cpenme, IOHHMAThb
B3aMMOOTHOIIICHHS MKy PA3TUYHBIMU UX BHIAMH,

— copmupoBaTh MpenCcTaBICHHS O COBPEMEHHBIX TEXHOJOTHYECKUX MeTonax odpadboTku
NPUPOIHBIX BOJ, CIIOCOOOB MX 00e33apaKUBAHMSL, O OAKTEPHOIOTHYECKOM aHAJIHM3€ BOJ,

— OMpeneNsaTh KadeCTBO BOABI IO Pe3yJbTaTaM XMMHUYECKOro M OaKTEPHUONIOTHYECKOTO
aHaJN3a.

2  llepedyeHp NJAHMPYEMBIX  PpPe3y/JbTAaTOB MO0  JAHCHHIUINHE,
COOTHECEHHBIX C IVIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOCHHUSI 00Pa30BaTeIbLHOIM
NPOrpamMmblI

B pe3syabrare o0CBOCHHSI IUCUHUILIMHBI (OPMHUPYIOTCH CJEAYOLIHE
KOMIETEHIUH:

OK-7— cnmocoOHOCTBIO K CAaMOOPTraHU3aIii U CaMO00Pa30BaAHUIO,

OIIK-1 — cnocoOHOCTh MPEAYCMOTPETh MEPHI MO COXPAHEHUIO M 3AIIUTE
BKOCUCTEMBI B XO€ CBOEH OOIIECTBEHHOM U MPO(PECCHOHATBHOM NEATENBHOCTH

[IK-16— CHOCOOHOCTBEO WCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCHUIUJIAH, METOJABl MATEMATHYECKOr0 aHajiu3a |
MOJCTUPOBAHUS, TEOPETUYECKOTO M 3KCHEPUMEHTAIBHOTO MCCICAOBAHUS TPU
pereHu npoeCCUOHATBHBIX 331a4.

3 MecTo aucuuiuinebl B cTpykrype Ol 6axkanaBpuara

«Xumus u MI/IKpO6I/IOHOFI/IH BOJIbI» SIBJISICTCS NUCLUAIIJIMHOM BapHaTHBHOﬁ

4acTu OIl moarotoBkn oOy4varommxcs 1o  HampasieHutro 20.03.02
«[TpupoaooOyCTPOICTBO M BOAOIMOJIB30BAHUEY, HANPABIEHHOCTh «WHXEHEPHBIE
CHCTEMBI CEJIbCKO-XO3IICTBEHHOIO  BOJAOCHAOKCHHS, OOBOJHCHHS U

BOJIOOTBEICHUSD) (aKaIEMUYECKUil OakaaBpuar).


















TOKCHYHBIE,
OaKTepUONIOrHYECKUE
NokKaszareyn. XUMHUYECKUe
MOKa3aTeNlN KauecTBa
BOJBI: (B3BELICHHBIC
BEILECTBA, CYXOW OCTATOK,
MIPOKAJICHHBIN OCTAaTOK,
3JIEKTPOIPOBOIHOCTD,
OKHCJISIEMOCTD,
OMOXUMHUYECKOe
notpedieHne KICIopoaa,
PacTBOPEHHBIN KUCIIOPOL,
CBOOOIHBIN XJIOP, AKTUBHAS
pPeaKIust CPembl).
IIpenenpHO-nOMyCTHMBIE
KOHLEHTpALUHU AJIs psifia
COEIMHEHU.

AHanu3 BOJbI, BbIpAKEHUE
pe3yJIbTAaTOB aHAJIM3A.
KouTponb kauecTsa BOABL,
MPUHLUITBI HOPMUPOBAHMUS,
XUMHUYECKUN U CAHUTAPHO-
XHMHUYECKUI aHAJIN3.

XapakTepucTuKa
OBITOBBIX H
NPOU3BOACTBEHHbIX
CTOYHBIX BOA
[IpoucxoskaeHne ObITOBBIX
CTOYHBIX BOJ U UX
XapaKTepUCTHUKA.
HenocrosiHCcTBO cocTaBa
crounbIx Boa. [Ipupona
MIPUMECEHN CTOYHBIX BOI.
JucnepCHOCTb MPUMECH.
Opraanueckue BEIIeCTBA B
CTOYHOH BOAE: YIJIEBOBI,
JKUPBI, OEJNKH U IPOIYKTHI
ux pacnaga. [ukn
MIPEeBpaLIeHHs] a30TUCTBIX
BELIECTB. XapaKTepUCTUKA
CTENeHU 3arpsi3HeHus
CTOYHBIX BOJ!
OKHCJISIEMOCTD BOJIBI,
OMOXUMHUYECKOe
notpedJeHne KUcIopoaa
(BIIK), xumudeckoe
notpedJeHne Kucuopoaa
(XTIK). MunepamnbHble
BELIECTBA B CTOYHON BOJE!
aMMHaK, HUTPUTHI,
HUTPATBL, XJIOPUIHI,
PACTBOPEHHBIN KUCJIOPOI.

16;
OK-7,
OIIK-
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CanurapHO-XUMHUYECKUIT
aHaJIU3 TPUMECEH CTOUHBIX
Bo#. Ilokasarenu xauecTsa
BOJIbI 1O JAHHBIM
CaHUTAPHO-XUMUYECKOTO
aHanmu3a. YcJoBus coOpoca
CTOUYHBIX BOJ B TOPOJICKYIO
BOJIOTIPOBOAHYIO CETh.
YcaoBus cOpoca CTOUHBIX
BOJl B BOJJOEM.
Onpenenenue TpedoBaHU
s pexTuBHOCTH OUNCTKU
CTOYHBIX BOJ

Du3NKO-XMMHIECKHE
NMpPo1ecchl, HCMOJIb3yeMble
B TEXHOJIOTHH 00padoTKH
NPUPOAHBIX U CTOYHBIX
BOJ

OrcranBanue,
¢bunbTpOBaHHE,

KOATy JISILIHSI,
obe33apakuBaHue,
nerazanusi. O0paboTka
BOJIBI KOATyJITHTAMHU.
3Ha4YeHNE COJIEBOTO
cocrasa u pH. Koarynsanus
C TIOJIIIEJIAYHBAHUEM.
Hcnone3zoBanue
3aKOHOMEPHOCTEHN
KOAryJISALUH TTPU OYHCTKE
Bonbl. O0e33apakuBaHue
BOJbI. [ maBHelINE
CBOIICTBA XJIOpa,
TUAPOXJIOPUTOB, XJIOPHOMN
W3BECTHU U XJIOPAMUHA.
I'moponus xnopa.
AKTHUBHBIN XJIOP.
XJIOpONOromaeMoCThb
BOJBI TIPU  XJIOPUPOBAHUU
Y 3HAYEHHE 03I
BBOAMMOTO XJIOpa U
BPEMEHH KOHTAKTa.
I'paduueckuii meTox
OTIpeAeNICHUS XJIOP
MOTJIOIIAeMOCTH.
XJIOpUPOBAHUE C
AMMOHU3ALUEH.
JexnopupoBaHue u pacyer
1103 PEAKTHUBOB.

IIpouecc propuposanus
BOJIbI. YTOJIbHBIE
copbeHThl. O30HUPOBAHHE.

16;
OK-7,
OIIK-
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YasrpaduoneToBbie YU,
yJIBTPA3BYK U APYTHE
MeTONBbI 00e33apaKIMBAHMUS.
DU3UKO-XUMHUYECKAsT
CYIIHOCTB MPOLIECCOB
o0e3KeNne3nBaHus,
o0ecKkpeMHUBAHUS,
obecdropuBaHus u
JNeMaHTaHAIUU TPUPOTHBIX
BOJ. Y najeHue u3
MPUPOIHOUN BOJBI
CEepoBOZIOPOAA.
Je3onopauus, nerasauus u
cTabumu3anus BOMIbL.
VYMsIrueHue sKeCTKOU BOIBL.
ObeccoBaHue BOIbI.
OmnpecHenue Boasl. MeTon
WOHHOTO OOMeEHa.
XapakTepucTUKa HOHUTOB.
MeTton sseKTpoaAHaNIH3a.
Merton obpaTHOrO ocmoca.
Junctunnsius.
DKCTPaKLHsL.
IlepcnexkTuBbl
UCTIOJIb30BAHUST HOBBIX
peareHTOB B MpoLecce
OUYUCTKHU U
KOHAULIHOHUPOBAHUS
BOJIBL.

«MukpoouoJiorus
MHTHEBbIX H CTOYHBIX
BOI»

Ocnoebt obueit
MUKpoOUoI0ZUU
MuKpOOpPraHu3Mbl U UX
MOJIO’KEHHE B CUCTEME
JKUBOT'O MHUpA.
CucremaTunka u
Moponormueckue
XapaKTEPUCTUKN OCHOBHBIX
IPYII MEKPOOPTaHU3MOB.
dusnonorus
MUKPOOPTaHU3MOB.
XHUMHUUYECKUH COCTaB
KJIeTKU. PepMeHThI
MHUKPOOPTaHU3MOB.
KoHCTpyKTHBHBIN 1
SHEPreTU4YEeCKUN
MeTaboa3M. A3poObl 1
aHaspoObl. ABTOTPO(BI U
rerepoTpodsl. BiusiHue Ha
MUKPOOBI PakTOpOB

14




BHEIIHEN Cpenbl:
(U3HUECKUX, XUMUYIECKIX
1 OMOJIOTUYECKUX.
Anpanraiyst
MHUKPOOPTAHU3MOB K
bakTOopam OKpyKaroIIEH
CpeIbL.

IIpouecc camoouniieHUs
BOJIOEMA U €T0 OT/IEJIbHBIE
KOMITOHEHTBI!
pa3baBieHue,
MEXaHHYECKasI
COCTABJISIFOLIAS,
XUMHYECKasi, PU3HKO-
XUMHYECKAst U
OMOXUMHUYECKAsT OUHCTKA.
Poxb BrICIIEN BOJHONU
PACTHTETLHOCTU, BOIHBIX
JKMBOTHBIX, HACEKOMBIX H
MHUKPOOPTaHU3MOB B
MpOLeccax CaMOOYHINEHUS
BomoemoB. CucreMa
OLIEHKHU CTEIEHH
3arpsi3HEHHOCTH BOAOEMA C
HCIIOJIE30BAHUEM
OpPraHU3MOB-HHIUKATOPOB.

OcHoBbI caHUTapHOI
MHKPOOHOJIO0THH
MNPUPOAHBIX H CTOYHBIX
BOJ

[MocTosinHas MukpodIiopa
YeJI0BEKA U )KUBOTHBIX.
[TaTorenunie
MHUKPOOPTaHU3MBI U
UH(EKIHH,
PacIpOCTPAHSFOIIUECS
4yepes Boay. MukpoOHoe
HaceJIeHNe MPUPOTHBIX
BOJI.
MukpoOHnoaorudeckue
MOKAa3aTeNl CAHUTapHON
OLIEHKU Ka4€CTBA BOABI.
CannurapHO-TIOKa3aTeNbHbIE
MUKPOOPTaHU3MBI
OaKkTepuH rPyIIIbI
KHIIEYHBIX MAJI0YEK,
KJIOCTPUAHH, SHTEPOKOKKH,
Oakrepuodary,
CTa(UITOKOKKH.
IenbmuaTH. O0IIAS
XapaKTEePUCTUKA U
MPEICTABICHHE 00 ATUX

16;
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OIIK-




opranusmax. CaHUTapHO-
MOKAa3aTeIbHOE 3HAUCHHE
KHUIIEUHOM TaJIOYKH,
TePMO(UIBHBIX MUKPOOOB,
OaxTepuodara, IIAHKTOHA
1 OeHTOCA, BBICIIIEH
BOJSIHOM PaCTUTEIBHOCTH.
Komnu-recr.
buonorundeckuii KOHTPOJIb
obe33apakuBaHuUs
MUTHLEBOH BOJIBI.
CanurapHo-
SMHUAEMUOJIOTUYECKAS
OMAaCHOCTh CTOYHBIX BOJI.
HaznaueHnue ounCTHBIX
COOPY>KEHHI BOAOMPOBOA
Y KaHAJIU3aI1uHu B
peaynpexIeHuN
pacIpoCcTpaHeHUs
UH(PEKINOHHBIX
3aboneBanuii. Ponp
CAaHUTAPHO-TEXHUYECKIX
coopyxkeHuit B Oopboe ¢
BOJISTHBIMH STIHIEMUSIMU.

10

Posar Mukpoopranusmos
B MPOLECCAX OYHCTKH
NPUPOAHBIX H CTOYHBIX
BOI, 00padoTKH ocaaka
CTOYHBIX BOJ,
CAMOOYH I EHHUSI
BO/0EMOB.

Bausinne ruapo0uoHTOB
Ha padoTy
BOJAONPOBOAHBIX
OYHCTHBIX COOPYKEHHI
buoxumnueckoe
OKHUCIICHHE OPTaHUYECKHX
BEIIECTB B a3POOHBIX
ycaoBusx. McnonbzoBanue
KOMITOHEHTOB CTOYHBIX BOJ
B IIporieccax MeTaboan3ma
MUKPOOPTaHU3MOB —
oOuTartesneil OUNCTHBIX
COOPY>KEHHUI.

AspobHOe OKUCITeHUE
KJIETYATKH, KUPOB U
a30TCONePIKAIINX
COEIMHEHUH, MPOLECC
HUTPHUPUKALIH.
Muxkpodnopa u
MUKpodayHa aKTHBHOTO
mia U OMOJIOTHYECKON

16;
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TJICHKH, WX 3aBUCUMOCTD
OT COCTaBa U CBOMCTB
OUMIIIAEMOMN CTOYHOMN
SJKAAKOCTU. PHU3UKO-
XUMUYECKasi, XUMUYECKast 1
MUKpOoOHOIIOrnIecKast
XapaKTEPUCTHUKA AKTUBHOTO
uia u OMOJOTHYeCKON
mineHku. OueHka mporecca
a3poOHON OMOXUMHUYECKOM
OUYHCTKH IO Pe3yJibTaTaM
XUMHUKO-OUOIOrHYECKOTO
aHAJIM3a U UHIUKATOPHBIM
MHUKPOOPTaHU3MAM.
Komnoctuposanue
OCaJIKOB CTOYHBIX BOJ,
TBEPABIX OBITOBBIX,
MPOMBIIIJICHHBIX U
CENbCKOX O35IMCTBEHHBIX
OTXOJIOB OPTaHUYECKOTO
MPOUCX OXKTCHHSI.
AHaspoOHbIE
OMOXUMHUYECKHE TIPOLIECCHI
B OYMCTKE CTOYHBIX BOI U
o0bpaboTke 0cagKoB.
IIpeBpaleHue CIOKHBIX
OPraHUYeCKUX COCIMHEHUHN
B aHAPOOHBIX YCIOBUSIX.
MeraHoBOe OpOKEeHUE -
yCJIOBHUS ITpoLiecca U ero
XaPaKTePUCTUKU
MUKPO(IOPBI KUCIION U
LIEJIOYHON CTauil
OpoKeHHUsI.
XapakTepucTuKa
MUKPO(IOpBI aHAIPOOHBIX
peakTopos. Xapakrep U
UCTOYHUKU 3arpsi3HEHUS
BOHOeMOB. Posb
OMOTeHHBIX JIEMEHTOB B
npoueccax 3BTPO(UKALIHH.
broneHo3bI OTKPBITBIX
BooeMoB. Cucrema
canpoOHOCTH OPraHU3MOB
U ee IPUMEHEHHE TSI
OLIEHKH CTETIeHU
3arpsi3HeHUs BOIOEMA.
BpenHnas nesatenpHOCTD
MUKPOOPTAHU3MOB!
L[BETEHHE BOJOEMA, €r0
BIIUsTHUE HA padoTy
BOJIOOTBOJTHBIX OYHCTHBIX







BOIHBIX PaCTBOPOB
BEIIECTB U CTOYHBIX BOJ,.
JusnexTpudeckue
CBOIMCTBA BOJBI.
DJEKTPONPOBOIHOCTD
BOAbI. AHOMAaJIbHBIE
CBOMCTBA BOABI U UX
CBSI3b CO CTPYKTYPOH.
JlnarpaMma COCTOSAHUS
BOIbI. OKUCIUTENBHO-
BOCCTAHOBUTEJILHBIE
CBOIMCTBA BOJBI.
OcCHOBHbBIE XUMUYECKHE
CBOIMCTBA BOJBI.
Bo3zneiictBre BoagbI Ha
MaTepuajbl. KOPPO3us
METaJUIOB B BOJTHOM
cpene; Koppo3usi beToHa
U kejie300eToHa B
BOJIHOM cpene.
Knaccuduxanms
MOKa3aTejiell KauecTBa
MMUTHEBOI BOABI U €€
koHTposb CanlluH
2.1.4.1074-01.
OprasonenTuieckue,
TOKCHYHEIE,
OaKTepUONOrHYECKUE U
XUMUYECKHE TTOKA3aTeIN
Ka4eCTBa BOJBI.
IIpenenpHO-nOMyCTHMBIE
KOHLIGHTPALUHU IS psAfa
COEeTUHEHMH.

AHanu3 BOJBI,
BBIPAKEHHUE PE3YJIbTATOB
aHanu3a. Kontponb
Ka4yeCTBa BOJbL,
TIPUHLIATTBI
HOPMHPOBAHUS,
XUMHUYECKUH U
CaHUTAPHO-XUMUYECKHUN
aHanu3. BemecTsa,
00yClaBIUBAIOLIHE
OpPraHOJIEITUYECKUE
Ka4decTBa IMUTHEBOI
BOJIBL.

TpeboBanus,
MPENbABIISIEMBIEC K BOJIE,
MpeaHa3HAYEHHON IS
TTHThS.




Hroro Hroro
Hroro
1abopaToOpH | CAMOCTOSITEINb
Hroro JICKLOHH BIX HOH
BIX YaCOB .
4 3aHATUI padoThI
6 97
Conepxanue 7| CTPYKTYpa AUCUMIIHHBI: NPAKTHYECKHE
(1adoparopHbIe) 3aHsaTHS 10 PopmMam 00ydeHUs
NO . Dopmup Ounias hopma 3aouHas
o AaNMEHOBAHHE TEMBI yemple | Cem 6 dopma
n/m| ¢ yKa3aHHEM OCHOBHBIX BOIPOCOB KOMIIETE | ecTp ODYHCHI, o0y4eHus,
HIIUA Hac. gac.

O3zHakoMiieHHe c TEXHUKOU

Oe3omacHOCTH pabOThl B XUMHUYECKOM

naboparopun. XuUMHUYeCKasi MOCyAa U

obopynoBanue jaboparopuu IS K-16:

[POBENEHUS  aHAlU30B  BOABLI U OK-7"
1 | BomHBIX pacTBOpPOB. O3HAKOMJIEHHE C OHK-’I 5 2

COCTaBaMHU u peuenTypoi

NPUTOTOBJIEHUST XPOMOBBIX CMecel

IUIA  MBITbS XUMHYECKOH IOCYABI.

IIpobootdop BOA TUTST

AHAJIUTUYECKOTO KOHTPOJIS.

Bospericteue Boapl Ha Mmatepuansl: | 1IK-16;
5 | KOPPO3Ms METAJIOB B BOHBIX CPEfiax OK-7, )

1 3alllUTa OT Hee. OIIK-1

H3yuenue coctaBa U CBONCTB

TBEPACIOLIErO LIEMEHTA,

ONPENENSOIINX CTOHKOCTb

CTPOUTENBbHBIX u3aenui u

coopyzKeHI/H?I Ha ero OCHOBE, K| rp jc.

BO3ACHUCTBUIO  BHEUIHEH  Cpenbl. OK-7"
3 | I'maBHBIE BUABI U NIPUYHUHBI KOPPO3UU OHK-’I 2

UCKYCCTBEHHOTO KaMHs MHHEPAJIOB

CTPOUTENBbHBIX MaTepuasos.

Koppo3sus LIEMEHTHOTO KaMHs,

OeroHa W jkene300eTOHa B BOAHBIX

cpenax.

TecTOBBIN KOHTPOJIb 3HAHUI.

CriocoObl MPUTOTOBJIEHUST PACTBOPOB. K-16:

Bripaxkenus KOHLICHTPALUI B OK-7"
4 | TUTPUMETPUUECKOM (o6béMHOM) OHK-’I 2

aHanuse. lIpumepel pacueToB B

tutpuMmerpun.  OcBoeHHe  O0IIMX




MIPUEMOB TUTPOBAHMSL.

KomnongHoe COCTOSHHME  BEIECTB.

Ilonyyenue u cpoiictBa koymouanbix | [1K-16;
5 | pacTBopos. Koarynsauusa u| OK-7,
CeIMMEHTALUs kojutougHbix | OIIK-1
pacTBOpPOB.
KonTponbHas pabora Ne 1.
Ouenka KadecTBa MpPUPOAHOH H
MUTHEBOW BOIBI MO (DUBHUECKUM H
OpPraHoJENTUYECKUM  IOKa3aTessIM.
Onpenesnenue TeMnepaTypel BOJBL
OmnpeneneHne LBETHOCTH BOIBI C
MOMOIIBI)  INKAJbl CTAaHAAPTOB W
(doToMeTpHUECKUM meroaom. | IIK-16;
6 Onpenenenue MYTHOCTH Boabl | OK-7,
(doToMeTpHUECKUM meronomM, | OIIK-1
NpO3pavyHOCTH 1Mo Mmpudry. AHanu3
3amaxa Boasl mpu 20 °C u 60 °C.
XUMHYEeCKHEe TIOKa3aTeNld Ka4decTBa
MUTBEBOW  BOJBL Onpenenenue
CoZlep KaHus XJIOPUZIOB c
PUOJMKEHHOM KOJINYECTBEHHOU
OLICHKOMH.
IIpsmoe MIOTEHLIUOMETPUYECKOE
orpezeseHue KOHLEHTPALWMH | 1o 1
BOJOPOAHBIX MOHOB W BeNW4YuHBbI pH OK-7"
7 | uccrenyeMbIXx BOAHBIX  PAacTBOPOB. ’
OIIK-1
Omnpenenenne pH u OBII (penokc)
MIPUPONHBIX U BOJ, MPeIHA3HAYCHHBIX
TUTSL TIUTBSI.
Kommekconomerpuyeckoe K-16:
ompeaesieHue  o0med  JKeCTKOCTH OK-7"
8 | nuTheBOI BOJBL Paznenpnoe OHK-’I
OTpefieNIeHNue COAepKaHUs KaJblUs U
MarHHSI.
Konnoksuym Ne 1. [IK-16;
9 OK-7,
OI1K-1
[IpuroToBneHrne W CTaHAAPTU3ALMUS
pacTBopa XJIOPOBOJOPOAHON KUCIOTHI
1o CTaH/IapTHOMY pacTBopy | 1 1.
10 terpabopara Hatpus (Hcnonmb3yercs B OK-7"
pabore Ne 11). ’
OIIK-1
KoHTpoJb MOATOTOBKY TOKJIA0B U
pedeparuBHbIX pabor
00yHaIOIMUMUCS.
Onpenenenue rugpokapbonatHoii | T1K-16;
11 | meao4HOCTH BOABI. OK-7,
OI1K-1
Metonnl YMSTYEHUS Bognl. | IIK-16;
12 | Ycrpanenue BPEMEHHOU u| OK-7,
MTOCTOSIHHOM BunoB kectkoctu. | OIIK-1




nyIFLIeHI/Ie BOObI I/IOHOO6M6HHbIM
CIIOCOOOM.

AHaIIM3 NPUPOIHON U MUTHEBOU BOJbI
Ha OTJENIbHbIE KATUOHBI U aHHUOHBI C

npUOITMKEHHON KOJIMYECTBEHHON K-16:

13 | OUeHKOH. Onpenenenue copepxaHus OK-7: 5
CyXOro ocTaTka BOABL | yyre )
rpaBUMETPUUYECKUM pacueTHbIM
METOIOM.

KontposnpHnas Ne 2.
Onpenenenne coaepxkanust xjopun- | [IK-16;

14 | nvoHOB B  BOJOMPOBOAHON  BOAE OK-7; 2
TUTPUMETPUIECKUM METOAOM. OI1K-1
DoTOMETpUYECKOE onpenenenue | IIK-16;

15 | conep:xanus menu (II) B Boze. OK-7, 2

OI1K-1
DOTOKOJIOPUMETPUIECKOE ,
[IK-16;

16 | OTpenenenne xenesa (IIT) B BOMHOM OK-7: 5

pacTsOpe B BHAE THOLMOHATHOTO | )

KOMIIJICKCA.

Usyuenue ycmpoiicmeéa MUuxpockona
U TEXHUKH MHKPOCKOIHUPOBAHUS.
IIpnobperernne ymenuii u HasbikoB | IIK-16;
17 | paboTBI ¢ MUKPOCKOTIOM. OK-7, 2
Osnakomnenne ¢ mopgonoeueii | OIIK-1
MUKPOOPTaHU3MOB M METOIAMH X
U3YUYEHHS ITOJT MUKPOCKOTIOM.

OzHakoMieHME  C  TNPUHLUIAMHU
MPUTOTOBJICHUA TIUTATCJIbHBIX CPEO U

METOaMH BBIPAIUBAHUSA
18 | MmukpoopraHu3sMoB B J1aOOpPaTOPHBIX 2
YCJIOBHAX bl b HCCJIEIOBAHUS

¢huzuonozuyeckux CBONCTB.
Komnoksuym Ne 2.

O3zHakoMiieHHe c MeTOoJaMu
UCCIIENIOBAHUST MUKPO(IOPEI  BOIBI

o . | TIK-16;
19 (BOIOTIPOBOTHOM, TUCTHILTUPOBAHHOM OK-7- 5
U 13 OTKPBITOrO BOJOEMA). OIK ’l
HUTOroBelii  TECTOBBIH  KOHTPOJIb
3HAHUU.
Hroro 38 6
6 Ilepeyenn y4e0HO-MeTOAHYeCKOro o0ecrieyeHust Jif) ¢

CaMOCTOATENIBHOIT padoThl O0y4HaIUXCsl N0 IUCOUILVIMHE «XHMHUS H
MHUKPOOHOJIOTHSI BOABD)

6.1 Metoanueckue yka3zaHus (COOCTBEHHbIE pa3pabOTKN)

1. ITecrynoBa C. A. PacTBOpbI U Apyrue aucnepcHble cucteMel: yued. mocodue / C. A.
Ilecrynoga, E. C. Koctenko, E. A. Kaitroponosa. — Kpacronap : 2013. — 479 c.






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

5 | OcHoBblI MaTeMaTMU4YECKOIo Mo e mpoBaHMNA

OIIK-14cnoco6HOCTL IpeayCMOTPETh MephI 110 COXPAHEHHIO H 3AIHTE IKOCHCTEMbI B X01e
cBoeil 00mecTBeHHOH U MPo(hecCHOHATBLHOU NesITeJIbHOCTH

1 I'upporeosiorust U OCHOBBI T'€0JIOTHH

Dxomorus

HnxenepHas reonesus

ITouBoBenenue

OcHOBBI THAPOTEXHUYCCKUX MeJ'II/IOpaLII/Iﬁ

JlanmmagToBenenne

N W W W NN

HpI/IpOI[HO-TeXHOFeHHbIe KOMILIEKCBI 1 OCHOBBI
npuponoodycTpoiicTa

6 Hnxeneproe 000pynOBaHHE CENbCKOX035HCTBEHHBIX

TaHamagTOB

2,4,6

2 02

YuebHast mpakTHKa

7,8

HpOI/ISBOI[CTBeHHaﬂ MpaKTHUKa

8 [IpakTHKa Mo nony4eHuto npodecCHOHANbHBIX YMEHUN U

TEXHOJIOTHYECKasl)

OmbITa TPOPECCHOHATBHOMN NeTETbHOCTH( B TO M YUCIIE U

7.2 Onucanue nokasareJieil U KpuTepHeB OLEHNBAHHUS KOMIIETEHIHII HA PA3JIHYHBIX
Tanax ux (opMHpPOBAHMS, ONUCAHUE MIKAJIbI OLICHUBAHMS

Ilnanupyembie YpoBeHb OCBOCHUS Ouero
pe3yIbTaThI YHOE
OCBOCHIS HEYIOBJIETBOPH | yIOBJIETBOPUTEI XOpOIIO ormno | cpemct
KOMIETEHLINU TEJIbHO bHO BO
OK-7 ¢cnoco6HOCTh K CAMOOPraHU3ALHH H CAMOO0PA30BAHH IO
3HaTb nytu | @parmenraps | Mmets Coopmupo | Chopmupos | Konrpo
TIOBBIIIEHHSI bIe HETIOJTHbIE BaHHbBIE, HO | aHHBIC JbHBIE
CaMOpa3BUTHS, NPEACTaBICHN | MPEACTABICHHS | COAEpIKALIN | CUCTEMAaTHd | paboOThI
3aKOHOMEPHOCTH | O TMyTAX | O nyTsxX | e eCKHue (xomno
XUMHYECKHX U | TOBBIIICHUS TIOBBIIIEHHSI OTHENbHBbIC | MPENCTaBle | KBHYM
busnko- CaMOpAa3BHUTHS, | CAMOPa3BUTHA, | POOEIBI HUs 0 | BI)
XUMHYECKHX 3aKOHOMEPHOC | 3aKOHOMEPHOCT | MPENCTaBlie | MyTsX Keiic-
MPOLIECCOB. TAX AX XUMHYECKUX | HUS O | TIOBBILICHHS | 3aJaHU
XUMHYECKUX U | U ¢dusnko- | myTsx CaMOpa3BHT | o
busnko- XUMHYECKIX MOBBIIIEHUS | W, Tectup
XUMHYECKHX MPOLIECCOB. CaMOpa3BHUT | 3aKOHOMEP | OBaHHE
MPOLIECCOB. s, HOCTSIX Pedepa
3aKOHOMEP | XUMHYECKH | T
HOCTSIX X u
XUMUYECKH | (PU3HKO-
X U | XUMHYECKH
busnko- X




XUMHYECKH | TIPOLIECCOB.
X
IIPOLIECCOB.
Ymere @parmentapH | Hecucrematnue | B wenom | Chopmupos | Kontpo
KPUTHYECKH oe CKOE yCIIEITHOE, | aHHOE JbHBIE
OLICHUBATh  CBOM | UCIIOJIb30BAHHU | UCTIOJB30OBAHHE | HO UCTIONB30Ba | paboThI
JOCTOUHCTBA u|le YMEHUH | yMEHUN cofepikalle | Hue yMeHHiH | (KOJuIo
HEIOCTaTKH, IUIAHUPOBATh | IJTAHUPOBATb H | € KPUTUYECKH | KBUYM
HaMe4yaTb MyTH U | U TPOBOIUTH | MPOBOIUTH OTHENbHBbIE | OLICHUBATH, | BI)
BbIOMPATH HaOmoneHust U | HaOMrIoAeHUsT U | IPOOEITBI rmnanuposat | Keiic-
CpeACTBa Pa3BUTHA | SKCIIEPUMEHTHI | SKCIIEPUMEHTBI, | UCIIONb30BA | b 3aaHu
TOCTOWUHCTB ul, CTaBUTh | CTABUTH Tb YMEHHH | IPOBOAMTL | s
yCTpPaHEHUs KOHKpPETHBIE KOHKPETHbBIE npoBoauth | Habmoaenu | Tectup
HEIOCTaTKOB, 3am1a4y, 3ama4y, HaOroieHu | 5 U | OBaHHUE
MJIAHUPOBATH U | 00OCHOBAaHHO | OOOCHOBAHHO ST u | skciepume | Pedepa
MIPOBOJUTH BBIOMpATH BBIOMpATH SKCIIEPUME | HTBI, T
HaOIrOIeHUs U | 3aJaBaeMble U | 3alaBaeéMble U | HTHI, CTaBHTH
SKCIIEPUMEHTBI, UCXOJIIHBIC UCXOJIIHBIC CTaBHUTH KOHKPETHBI
CTaBHUTH napameTphl. napameTphl. KOHKPETHBl | €  3aJa4H,
KOHKpPETHBIE e 3amaud, | 0OOCHOBaH
3a0a4H, 00OCHOBaH | HO
00OCHOBAaHHO HO BBIOMpATH
BBIOMpATH BBIOMpATh 3a/1aBaeMble
3aaBaeMble u 3a/aBaeMble | 1 HICXOIHBIE
UCXOJIHBIC U UCXOIHBIE | MapaMeTpBhL.
napamMeTpsl. napameTphl.
Baaners OTtcytcTBue ®parmentapHoe | B nenom | Yenemwnoe | KonTpo
METOaMHU BIIAZICHUS BIIAZICHHE yCIIEIIHOE, | | JbHBIE
TEOPETUYECKOTO M | METOAaMHU METOaMHU HO cucreMaTny | paboThI
SKCIIEPUMEHTAIIBH | TEOPETUYECKOT | TEOPETHUYECKOrO | HECHCTEMAT | €CKOoe (kom0
OO UCCIIENOBAHUSA. | O ulu HUYECKOe BJIAJICHHE KBHYM
SKCIIEPUMEHTA | SKCIIEPUMEHTANl | BIIAJICHUE METOAaMU | Bl)
JILHOTO BHOTO meronamu | Teoperudec | Keiic-
UCCIICIOBAHUS. | UCCIEAOBAHUS. | TEOPETUYEC | KOTO U | 3a7aHA
KOTO U | SKcriepuMe | s
skcnepume | HranbHOro | Tectup
HTQJIBHOTO | UCCJIEAOBAH | OBaHHE
UCCJICZIOBAH | M. Pedepa
sl T
IIK-16 - cnoco0HOCTL HCHOJbL30BATHL OCHOBHbIE 3aKOHbI €CTeCTBEHHOHAYYHbIX

AUCHUILINH, METOAbI MATEMATHYCCKOI0 aHAJIHU3A H MOACJIHPOBAHHA, TEOPECTHIECCKOIoO H
0(hecCHOHAJILHBIX 32124

IKCHCPUMEHTAJIBHOT0 UCCJICAOBAHHUSA TMPH PCIICHUH 11

3HaTh: - | ®parmenTtapH | Henonuele Coopmupo | Chopmupos | Konrpo
OCHOBHbBIE bIe NPEACTaBICHUs] | BaHHbIE, HO | aHHbBIE JbHBIE
XUMHYECKHE npencTaBieHd | 00  OCHOBHBIX | COAEpIKALIN | CUCTEMATHd | paboOThI
NIOHSATHS, 3aKOHBL | 5 00 | MOHATHSAX, e ecKue (xomo
(dbyHAaMeHTaNbHBIE | OCHOBHBIX 3aKOHaX U | OTHENbHbIE | TIPEACTaBiIe | KBUYM
pasfenbl  XHUMHUU; | MOHATHUSX, byHAaMeHTaNbH | TPOOEIBI HUs 00 | bI)
CBOICTBA 3aKOHAx U | BIX MPEACTaBJIE | OCHOBHBIX Ketic-
XUMHYECKHX byHnameHTanb | pasmenax HUS 00 | XUMHYECKH | 3a7aHU
3JIEMEHTOB M  UX | HBIX XUMHH, OCHOBHBIX | X s
COETMHEHU. pasnpesax CBONCTBAaxX XUMHUYECKU | MOHATHUSIX, Tectup




XUMHUH, XUMHUYECKUX X 3aKOHaX U | OBaHHUE
CBOMCTBax 3JIEMEHTOB M WX | MOHATHAX, | pyHmameHT | Pedepa
XUMHUYECKUX COEIMHEHUN. 3a- aJbHbIX T
3JIEMEHTOB U KOHax U | pasgenax
ux (byHOAMEHT | XUMHH;
COeIMHEHU. aJIbHBIX CBOMCTBax
pasnenax XHUMUYECKU
XUMUH, X
CBOICTBAax | 3JIEMEHTOB
XUMHUYECKH | U ux
X COEIMHEHU
3JIEMEHTOB | M.
u ux
COeIMHEHHU
8
Ymern:- @parmentapH | Hecucrematnue | B wenom | Chopmupos | Kontpo
HCIIOJIb30BAaTh oe YMEHHUE | CKO€  yYMEHHE | YCHEIIHOE | aHHOe JIbHBIE
CBOICTBA HCIIONIb30BaTh | UCIOJIB30BATH YMEHHE, HO | yMEHUue padoThI
XUMHUYECKUX CBOMCTBa CBOICTBA cofeprKalle | UCIoJb30Ba | (KOJUIO
BELIIECTB B | XMMHYECKUX XUMHUYECKUX e Tb CBOICTBA | KBUYM
71a00paTOpPHOI BELIECTB B | BEILLECTB B | OTAETBbHBIE | XUMHYECKH | bl)
MPOU3BOACTBEHHO | JlabopaTtopHoi | mabopaTopHOH U | HETOYHOCTH | X BernecTs B | Keiic-
I IpakTHKe. u NPOM3BOJACTBEH | B yYMEHUH | JaOOpaTOpH | 3aaHU
MPOU3BOACTBE | HOM MPAKTHUKE. HCIIONBb30Ba | OH U4
HHOH Th CBOMCTBA | Mpou3BoACT | Tectup
MIPaKTHKE. XUMHUYECKH | BEHHOH OBaHUe
X MPAKTHUKE. Pedepa
BEIIECTB B T
J1adopaTtopH
on 151
MIPOU3BOACT
BEHHOU
IIPAKTHKE.
Baaners OTtcyTtcTBue ®parmentapaoe | B nenom | Yenemwnoe | Kontpo
HaBBbIKAMH PabOThI | HABBIKOB BJIaJIEHUE yCHelHoe, | U JIbHBIE
¢ y4yebHOH W | pabOTHI C | HaBBIKAMH HO cucremMatud | paboThbI
HAY4HOM yueOHOH paboThI C | HecucTeMar | eckoe (xomno
JIUTEPATy PO, Hay4YHOM yaeOHO U | HYECKOoe BJIAICHUE KBUYM
BEJICHUs JIUTEepaTypol, | HaydHOMH BJIaJIEHUE HAaBBIKAMU | Bl)
XUMHUYECKOTO BEIICHUS JIUTEPATYPOH, HaBblkaMu | pabotel ¢ | Keiic-
SKCIEPUMEHTA, XUMHUYECKOrO | BeAeHUs pabotel ¢ | yueOHON WU | 3ajaHH
METOIUKON DKCIIEPUMEHTA, | XUMUYECKOIO yueOHOI W | Hay4HOM s1
XUMHUYECKUX METOIUKON SKCIIEpUMEHTA, | HaAy4HOMH auteparypo | Tectup
pacyeToB. XUMHUYECKUX METOIUKON JUTEPATYpoO | H, OBaHUE
pacyeTos. XUMHUYECKUX i, BenmeHus | merogukoil | Pedepa
pacyeTos. XUMHUYECKO | XMMHUYECKH | T
ro X pPacyeToB.
3KCIepume
HTa
METOIUKON
XUMHUYECKHU

X pacueToB.




7.3 TunoBbie KOHTPOJILHBIC 3aJaHUS WIN HHbIC MATEPHUAJIbI, HCO0X0IUMbIE
JAJISl OLCHKH 3HAHM I, yMeHMIi, HABBIKOB U ONbITA JESITEJIbHOCTH,
XapaKTepu3yoIuX 3Tanbl GopMHPOBaAHUS KOMIIETCHIHI B polecce
0CBOEHHsI 00pa30BaTEIbHO NPOrPaMMbI

OK-7— cnmocoOHOCTBIO K CAaMOOPTraHU3aIii U CaMO0OPA30BAHUIO;

OIlK-1 — cnocoOHOCTh MPEAYCMOTPETh MEPHI MO COXPAHEHUIO M 3aIIUTE
SKOCUCTEMBI B XO€ CBOEH OOIIECTBEHHOM U MPO(PECCHOHATBHOM NEATENBHOCTH

[IK-16— COCOOHOCTHEO UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JHMCLMIUIMH, METOAbl MAaTeMAaTHYECKOTO aHau3a W
MOJCTUPOBAHUS, TEOPETUYECKOIO0 M 3KCHEPUMEHTAJIBHOTO MCCICAOBAHUS TPU
pemeHu NpoeCCUOHATBHBIX 331a4.

JIna mexkywezo KOHmMpons

Keiic-3apanust
N3y4yenue 0coGeHHOCTEI COCTABA M CBOICTB TBEPACHOILIETO
EMEHTA, ONpPeIeIAIOIIUX CTOHKOCTD CTPOUTEIbHBIX H3AeJIUil
H COOPY’KEHHH HA ero OCHOBE, K BO3JCHCTBHIO BHEILIHEH CpPeabl

Henb: wu3yueHHe OCOOCHHOCTEM cOCTaBa M CBOMCTB  TBEPACHOLICTO
MUHEPAIILHOTO BSDKYIIEro BenlecTBa — nopriaanauneMenta (I1L1), onpenenstommx
CTOWKOCTB CTPOUTENIBHBIX U3JIEITUA U COOPYIKEHUI HA €T0 OCHOBE, K BO3AECUCTBUIO
BHEIITHENA CPEBI.

O3HaKOMJIEHHE C COBPEMEHHBIMH MPEACTABICHUSIMHU O MPOLECCAX TBEPACHHS
HEOPraHWYECKUX  BSUKYIIUX  BEIICCTB, BBISBJICHUE OTHOCUTEIBHOU  poJin
muHepanoB kinuHkepa III] — anwra, Oenuta, nenurta w anmomModeppura B
(OpMUPOBAHNN MUHEPATBLHO-(PA30BOr0 COCTABA LIEMEHTHOTO KAMHS, BBISBJICHUE
KOMIIOHEHTA LIEMEHTHOTO KaMHs, OMPEAEISIOMIEr0 CTOMKOCTh K KOPPO3UOHHOMY
BO3JCHCTBHIO (DAKTOPOB BHEIIHEH CPEIBL.

3apanue 1. OnpenesicHue peakuu Cpeabl HEMEHTHOTO TECTa

PeakTuBbl 1 MaTepuasbl: MOPTIAHALEMEHT HOPMAJIBHOTO THIIA
(T111]) mopowmkooOpa3Hbld, BOJA AUCTHIIIMPOBAHHAS, MHAUKATOP (PeHON(PTANCHH:
CIIUPTOBOM PacTBOp ¢ MaccoBoit noneii 0,1 %.

IHocyaa: GapdopoBbie YalllKK, MINATEN, CTCKISTHHBIC MAJTOYKH.

Boinosinenue 3aganusi. B doapdopoByo Yallky NOMeCTUTe okono 4 cm®
MU n npunente, npu nepemelinBaHUN CTEKNAHHOW Nano4vykon, K HEMy Mo

kannsM BoA4y A0 MOMyyYeHust TyCTOro Knewkoro Ttecrta. [locne 3Toro



oTAenuUTE HEDOMBLLOE KONMMYECTBO TECTa B APYryto dapdopoByo YallKy r

nobasbTe K HemMy 2—-3 Kannu peHongTanemHa.

3anuch pe3yabraToB. OTMETHTE OKpACKy MHAMKAaTopa. Ha 4To ykasbiBaeT ee
u3MeHenue? KakoBa posib pH B mpoueccax, MPOUCXOMAIMX MPH 3ameopeHul
MUHEPATIOB, COCTABJIIOIINX OCHOBY KiuHKepa [1L1, Bogoi?

3anuImuTe COOTBETCTBYIOLIME YPAaBHEHUs peakuuii. OOBICHUTE, MOYEMY B
OOBIYHBIX  YCIIOBUSAX TBEPACHHS TNOPTJIAHALUEMEHTHOIO OETOHA TUAPOJIH3
OCTAHABIIMBACTCA HA NEPBOM CTyneHH. JlaliTte Ha3BaHHWE MNPOAYKTAM pEaKIUid.
VYKakuTe, KaKOW TJIaBHbIM KOMIIOHEHT MOPTIIAHALEMEHTHOIO KAMHSI MTPUIAET EMY
IUIOTHOCTb, KOPPO3UOHHYH CTORKOCTB M IPYTHE LIEHHBIC TEXHUYECKUE CBOMCTRA.

3amanue 2. OmnpeagesieHMe HOHHOIO COCTABA BOJAHOH  BBITSIKKH
TBEPACKILEro NOPTIAHALEMEHTA

PeakTuBbl H MaTepHAJIbI: NOPOIIKOOOPA3HBbIiA 111, BOJIa
JUCTAJUIAPOBAHHAS, WHAMKATOP (PEHON(TANEHH CIMPTOBOM pacTBOpP ¢ MacCOBOH
noneit 0,1 %; 0,1 H pactBop kapOoHara Hatpusi Na,COs.

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

Boinosinenue 3aganusi. B npobupky Hacbeinete IL (Ha 0,5 cm oOT ee
AHa), npunente 10-15 cm® BOAbl, NepemellanTe CTEKMAHHOW Marnovkom
MONTyYEHHYID  cycneHamo. [locne 3-4 MUH  OTCTaMBaHUs  He
pPacTBOPUBLLYIOCA YacTb OTUMLTPYUTE, unbTpaT pasfgenute Ha ABe
nopuunun. K ogHoOM U3 HUX NpuUnenTe pacteBop kapboHata HaTpu4, K pyrom —

AobaBbTe OfHY Kanso pacTeopa heHondranemHa.

3anuce pe3yabTaroB. 3aNMIIATE COOTBETCTBYIOLIEE YPABHEHHME PEaKUUU
B3aUMOJICUCTBUS C BOJOM MHHEpaja ajuTa, YYUTHIBAs, 4TO OH MpeoOJiafacT B
cocrase kiuHKepa L[ u onpenenser nepexon u3 OAHON CTauy TMAPATALUOHHOTO
TBEPAECHUS B APYTYIO.

OObsacHUTE HAOMIOAACMBIE SIBJICHUS: (MOMYTHEHUE >KUJIKOCTH B OJHOM
NpPOOMPKE W OKPAIIMBAHUE — B APYIroi). YKaKWATE, KAKKME HMOHBI MPUCYTCTBYIOT B
BOAHOW BHITsDKKE TBepactouiero [1L[. CocraBpTe ypaBHEHMs COOTBETCTBYIOLIMX
peaKLuii.

3ananne 3. BiausiHue kapOOHM3aUMH HAa HHTEHCHBHOCTH IpoLecca
THAPATALHOHHOIO TBEPACHHS NOPTJIAHALEMEHTA

PeaktuBbl: cycneHana 4 (0,1 r uemeHta, 8-10 cm®
ANCTUNNNMPOBAHHOMW  BOAbI), WHAMKATOP  dpeHondTanenH CnmpToBOWn

pacteop ¢ maccosou gonen 0,1 %; okeng yrnepoga (1V).



IIpudopsl u MaTepuanabl: annapar Kunmna, npoOupku.

Boimonnenue 3amanusi. B npoOupky c¢ cycnensueit [ noGaBbTe oanHy
KAl pactBopa (peHondranemHa W MOTPY3UTE B HEE CTEKJISIHHYKO TPYOKy OT
annapara Kunna, B Koropom BeipabareIBacTcs yraekuchslid raz (CO;).

3anuch pe3yabraToB. [lepBoHavanbHO HaAOMIOMANHTE OCIAONCHHE OKPACKH
duako  (asel. CocTaBbT€ ypaBHCHHE PEAKLIMH, CBUICTEILCTBYHOIICE 00
YMEHBIIECHUY IIEI0YHOCTH cycneH3un [111.

3arem xuakas (aza MoIHOCTHI0 OOECIIBEUMBACTCS, HAUMHAETCS PACTBOPEHHE
kapOoHara kayiblys. COCTaBbTE COOTBETCTBYIOLIEE YPABHEHUE PEAKIINN.

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

3anuce  pesyabraroB. (Caenaiite BbIBOA O  XapaKTepe  BIUSHUSA
KapOOHW3ALMM HAa WHTEHCUBHOCTH TMAPATAMOHHOrO TBepAcHus [ILI, moscHuB
HAOIFOTAEMBIC SIBJICHUSI.

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

PeakTuBbl B MaTepuasbl: HAPY)KHBIE KYCKH elie300eToHa (OBIBLIETO B
yIOTPeONEHUH UIMTENRHOE BpeMs B OCTOHHBIX MACCHUBAX CPABHUTEIBHO MaJION
IJIOTHOCTH HA BO3JyXE), HMHAUKATOP (EHOJ(PTATICUH COUPTOBOM PpPacTBOpP €
MaccoBoit goJeii 0,1 %.

HNHcTpyMeHTBI: MOJIOTOK U 3yOnIo.

Ha Oeton moryt paspymarome AeHCTBOBaTh HE TOJBKO BOJA W PaCTBOPHI
coneil. Jlaxxe OOBIYHBIA BO3AYyX BBI3BIBACT MPOLECCH, OTpAXKAKOUIMECS Ha
CTOMKOCTH >Kene300€ToHa. 3/1eCh PacCMOTPHUTE ACHCTBHE BO3AyXa TOJBKO Ha
OeTOH. A30T, KHCIOPOX M WHEPTHBIE Ta3bl MPAKTHYECKA HE JCHCTBYIOT Ha
LIEMEHTHBIN KaMeHb. YTIIEKUCIIOTA JEWCTBYET, MPEXKIE BCETO, HA MOBEPXHOCTHBIN
cioit 6etoHa m mocreneHHo HedTpamuszyer Ca(OH), BO Bce Oosee mnyOOKHMX
cinosix. Ilpm 3TOM TPOMCXOOUT HEKOTOPOE VYIUIOTHEHHWE OeTtoHa. [myOuHy
NEPEPOKACHHUST OCTOHA B PE3YNbTATe NCHCTBUS YITIEKMCIOTHl BO3yXa MOYHO
OOHAPY>KUTh MPH MOMOIIM UHAUKATOPOB.

Jlnsg  onpeaenieHuss MIETOYHOCTH  CPeAbl  MPUMEHSIOT  (peHondrancuH,
MMCIOIIMI TOUYKY MEPEX0aa MPH BOAOPOIHOM NOKazarene pH okosio 8. B pacTtBope
Ca(OH), denondranern ObIBACT OKPAIICH B MAJIMHOBBIN 1[BET, & B HEUTPAIBLHOU U
KHUCJIOH cpenie ¢ pH MeHbIe 7 OH OECIBETEH.

Boimosnenue 3aganusi. [1ob3ysch MHCTPYMEHTAMH, OTACIUATE OT OETOHA
HeOonbIIO ckosl. HaHecnte Ha CBEXMIA CKON O€TOHA HECKOJIBKO —Karemb
(denondranenHa, CMOYHAB €ro TAKUM 00pazoM.

3anuch pe3yabTaToB. OTMETHTE YYACTKHA HEMEHTHOTO KAMHS, COACPKALME
€60000HbITI TAAPOKCU] KalblMsl U YYACTKH, HA KOTOPBIX Mpolia KapOOHU3ausl.
VYTIIEKHACIIBIN Ta3, COACPIKAILUICS B BO3AYXE



B HUUYTOXXHOM KOJIMUECTBE, 3aMETHO BJIUSET HA O€TOH. JlaiiTe 3TOMy OOBICHEHHE.
Hanuiure ypaBHEHUE PEAKIIMU B3aUMOJACHCTBHS YIJIEKUCIIOTHL CO IIECTOYHBIMU
COCIMHEHMSIMU LIEMEHTHOTO KamHsi, 1 ipexkae Bcero ¢ Ca(OH)s.

CyliecTByeT JiM CBOe€OOpa3Hblii «PPOHT», T. €. JOCTAaTOYHO YETKO
00O3HAUeHHAsT Ppa3HUIA MEXAY HAPYKHbIM HEUTPAIM30BAHHBIM CJIOEM U
BHYTPEHHUM IICJIOYHBIM TEJIOM B HCCIEAOBaHHOM oOpasue Oetona? HWMm
KapOOHU3aLKs 3aXBaTHIA BECh 3alMTHBIN Ci0i O0eToHa? UTO MOXKET MPOU30iMTH B
ATOM Cly4ae ¢ apMaTypoit Bo BiakHOM Bo3ayxe? [Touemy B kauecTBE apMaTyphl B
OETOHE HE UCTIOJIB3YETCS ATFOMUHUIA?

Keiic-3apanusa
I'maBHble BHABI W TPUYHHBI KOPPO3HMH HCKYCCTBEHHOI0 KaMHS
MHUHEPAJIOB CTPOUTEILHBIX MATEPHUAJIOB

HCHL: O3HAKOMJICHHUC CTYACHTOB € OCHOBHBIMM BHAAMHM H IIPUYHHAMH
KOppPO3un HCKYCCTBCHHOI'O KaMHA CTPOUTCIBHBIX MATCPHAIOB Ha OCHOBC
MHHCPAJIBHLIX BAKYIHINX BCHICCTB.

Cpery  BHemHWX (DAKTOPOB, BBI3BIBAIOIIUX KOPPO3WI0 MAaTepuajoB |
COOPY’KEHUN HA OCHOBE MHUHEPAIBHBIX BSDKYIIHUX BEIIECTB, BBIICIAIOT AECUCTBHUE
HAIOPHOW MPECHON BOMBI, JUIMTEIIBHOE BO3JCHCTBAE MHUHEPATM30BAHHOM,
HAPUMEP MOPCKOW BOJBI, BIMSHUE CTOYHBIX BOJ W KHCIIOT, TEXHOTNECHHBIX
IIPUMECEN BO3IyXa KUCIIOTHOIO XapaKkrepa ! JIp.

3ananmne 1. MoaenupoBanue cy/ib(paTHOil KOppo3uu

PeakTuBbI: U3BECTKOBBINA PACTBOP B BUJE KUPIUYUKOB, PACTBOPBI THIICOBOMA
BoAbl CaSO4 nH,0 u cynbsdara amtomunns Aly(SOs); ¢ koHIeHTpanusmMu 0.5 M.

Iocyaa: npoOupku.

BoinosiHeHue 3agaHus. B peabHBIX YCIOBHSX NPH3HAKK KOPPO3UH
MOSIBJISIFOTCS. TIOCJIEC JUIMTENIBHOrO MpeObiBaHUs OCTOHA B KOPPO3MOHHOUM Cpene
(Henenst unu mMecsn). s paccMOTPEHUsE TPOLECca KOPPO3UH UCIIOJIB3YETCS MEHEE
IIPOYHBIN HM3BECTKOBBIA PACTBOP, COACPIKAIMNA THAPOATIOMHUHAT KalbLUs, H
KOPPO3UOHHOE [NICHCTBME THUIICOBOW BOJABI YCWIHMBACTCS BBEJACHUEM B HETO

cynbpata amoMuHHs  Aly(SO,)s.  KMpnNuUUMK  M3BECTKOBOrO  pacrteopa
nomectnte B npobupky un npunente 8-10 cm® pacteBopa cynbdaTos
Kanbuma n antomMuHug. IamMeHeHne KMpnmumkoB ByaeT 3aMeTHO yxKe Yepes
20-30 MUHYT.

3anuch pe3yabtatoB. OObsicHuTe HaOmropaemoe. COCTaBbTE YpPaBHEHHE
peakiuu Cysib(aTHOU KOPPO3UH.

3ananmne 2. KapOoHu3auusi 1 yIVIEKHCJIOTHAsE KOPPO3Usl U3BECTKOBOIO
pacTBopa

PeakTuBbl W MaTepuasbl: W3BECTKOBBIA PacTBOpP B (POPME KHPIUYMKOB,
BOJIA JUCTHJIIIMPOBAHHAs, OKcH I yriiepoaa (1V).



IHocyna n mpuGopsel: annapar Kunmna, npoOupku.

BoinosiHenue 3aganusi. 3BECTKOBBINA pacTBOP, MPUTOTOBJICHHBIN 3apaHee B
(opMe KUPIUYMKOB, MOMECTHTE B CyXyr0 mpoOupKy. [lociie yero mponycrure B
npooupky CO, 10 MOMEHTA MOSIBJICHUS KalEIeK BOJbI HA €€ CTCHKAX.

3anuch pe3yabTaToB. ONpencanuTe THN NPOTEKAIIEH peakuuu (3K30 WU
SHAOTEPMHUYECKUI ) M COCTABBTE YPABHCHHUE PEAKLIMM.

Ilpooonscume evinonnenue 3aoanus. 10 OKOHYAHUM KapOOHM3AUUU
AOCTaHbTe KUPMUYMK U3 NPOBUPKK, OTAENUTE OT HEro KyCOYeKk pasmepom
3-4 MM, OnNyctTute €ro B ApPYryto npobupky, 3anMB ee HanoIOBUHY
ANCTUNNMPOBaAHHOMW  BOAOW. 3aTtem, OnNycTuB B BOoAYy TPybky oOT

paboTatoilero annapata Kunna no nonyvennio CO, u, nmponyckaiite ra3 1o

pacnana KyCOYKOB Ha OT/ICJbHBIC YACTUUKH.

3anucs pe3yabraroB. COCTaBbTE ypaBHEHWE peakumu. [loscHUTE, KOoraa
KapOOHU3ALKS UTPAET MOJOKUTEIBHYIO POJIb, & KOTJA — OTPULATEIBHYIO.

3ananue 3. Bausinue pacTBOPOB MAarHe3HAJbHBIX COJIeil HA THAPATALHIO
NOPTJAHALEMEHTA W BbISIBJCHHEe NPUYHHbI MArHEe3HAJBLHOH KOpPpPO3UH
NOPTJIAHALEMEHTHOT0 KAMHSI

PeaktuBbl m marepuanabl: cycneHausa [ (0,2 r uemeHta, 16-20 mn
ANCTUNNNPOBAHHOW  BOAbI); WHAMKATOP  (oeHonpTanenH CnmpToBOWn

pactBop ¢ maccosor pgonen 0,1 %; pacrteBop xnopuga marHus MgCl,

KOHUEHTpUPOoBaHHbIH (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.

Boinmosinenue 3aganmss. B OBe npobupke NOMEcCTuTe pasHOE
KonnyecTtso cycrneHsun (1L, gobaBbTe no Kanne dgeHondranenHa B
Kaxxayto. CoaepXUMoe nepemMeLllanTte U gante oTctoatbcs ocaaky (5-10
MWH) TMpUY 3TOM BEPXHAA 4YacCTb CIlod XUOKOW a3bl CTaHOBUTCA
npo3payvyHoOn, ManuHOBaa €e okKpacka coxpaHseTtcd. B ogHy n3 npobupok
OCTOPOXHO (MO CTEHKE) npunente 2-3 Kaninm KOHUEHTPUPOBAHHOMO
pactBopa xnopuaa marHmd. Cenyac xe nponcxoaunT ocradneHne oKpackm
N NErkoe MNOMYTHEHME BEPXHEro cnosa xmakoctn. OcnabneHume oKpacku
XNOKOM pasbl yKasblBAaET Ha CHWXEHUE KOHUeHTpauum noHos OH, a ee
NOMYTHEHME — HA O0bpasoBaHne TPyaoHOPACTBOPUMOro rmapokcuaa MarHus

Mg(OH), (pactBopumocts Mg(OH), B Bome okono 0,1 r/m, a Ca(OH), okoino
1,3r/n). Iloatomy oOpa3oBaHHME THAPOKCHAA MarHuss M MPUBOAUT K PE3KOMY



CHWKECHUIO KOHLeHTpauuu noHoB OH ™. CnenoBarensHo, B xoae ruaparauun [11]
[POTEKAKOT OCHOBHBIE PEAKIMHA MAarHe3HaIbHON KOPPO3UH MOPTIAHALEMEHTHOTO
KaMHs [0 A€HCTBUEM MOPCKOM BOIBI:

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

3arem OCYHICCTBIACTCA PA3JIOKCHUC THAPOCHIMKATOB U THAPOAIFOMHUHATOB
KaJIbllyA 110 YPAaBHCHUAM:

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

3anuce pe3yabTaroB. J[ONUIINTE MPUBEACHHBIC YPABHEHWS peakuuu (Ha
npuUMeEpe ACHCTBUST MOPCKOM BOABI HA OETOH). B KakOoM HampaBj€HUU CMEIICHBI
PABHOBECHUSI B YKa3aHHBIX peakimsax? KakOBBI MPUYWHBI Pa3pyUICHUS MTPOYHOTO
LIEMCHTHOI'O KaMHS?

3ananue 4. Koppo3us mpamopa

Mpamop — pa3HOBUAHOCTb MU3BECTHIKOB U AOJOMUTOB ¢ 3epHamMu CaCOjz; u
MgCO3-CaCO3, CKPEMJIEHHBIX HEMOCPEACTBEHHO CHEIJIEHUEM KPHUCTAJUIOB.
MpaMop mHMPOKO MPUMEHSETCS B KQUECTBE OOJMIOBOYHOrO mMarepuana. OaHako
MpaMoOp HE aTMOCPEPOCTOMKMA W B Hapy)KHbIX OONMIIOBKaX MOAAACTCS
Pa3PYLICHHAIO, KOTOPOE OBICTPO Pa3BUBACTCS HA HEMOIMPOBAHHBIX MOBEPXHOCTSIX.
Koppo3us mpamopa BO3HMKAET IPU HAJIMYUHU B BO3AYyXE CEPHUCTBHIX IA30B U BJIATH.
Ha moBepxHOCTM Mpamopa B PEAbHBIX YCJIOBHAX MOJ ACHCTBUEM CEPHUCTBIX
ra3oB W BIIard 00pa3yeTcs BHAUalEC CEPHUCTAs, a TMOTOM CEpHas KHUCIIOTHI,
NpeBpallaonMe KapOOHAT Kajblisd B PACTBOPUMBIA TMICOBBIA KaMEHb 110
peaKumu:

CaCO3 + stO4 + Hzo — CaSO42H20 + COZ

PeakTuBbl M MaTepHajibl: MPAMOpHas IIUTKAa (KyCOUYKH), 2 H CEpHasd
KHUCJIOTa pa30aBJICHHASI.

Iocyna: npoOupku u papdhopoBbic YAIIKH, TUTIETKH.

Boinosinenue 3ananust. Haneiite cepHyr0 KUCIIOTY HA MPaMOPHBIE KYCOYKH,
NOMEILIEHHBIE B MPOOMPKY, W 3aKpoiTe MpoOMpKYy MNpOOKOW € ra300TBOIHON
TPYOKOH, KOTOPYIO ONYCTUTE B IPYIYIHO MPOOHMPKY CO CBEKENPUTOTOBICHHBIM
PAcTBOPOM TMAPOKCHIA KAJIbLHSI.

3anuch pesyabraroB. OTMETbTE BCEe W3MEHEHUs, NMpoucxoasuimve B
onbite. O 4yeM OHW CBUAETENMLCTBYOT?  3anuunte  ypaBHEHUS
NpoTEeKaoLnX nNpu aToM peakymin. Obpatnte BHUMaHUE Ha npoucxoasilee

paspbiXfieHne Kanbumta C yBenuyeHnem ero obrema (= Ha 10-15 %).



[1O3TOMY yKaXuTe, KakoW eulle BUO KOPPO3UW AOMOSIHAET npouecc

XUMUYECKOWN KOPPOo3um mpamopa.

Keiic-3apanusa
IHony4yenue u cBoiicTBa KOLIOWAHBIX PACTBOPOB

BeimonHenue — Kkeiic-3aaHuii  mpeaycMarpUBacT  IPEIBAPUTEIBHYIO
TEOPETHYECKYIO NMPOpPabOTKy MaTepuasa TEMBI, HA 0a3e KOTOPOH CTYIEHT MOXKET
CaMOCTOSITETIBHO ~ MPOBOAWUTH  3KCIICPUMEHTAJIBHBIE  UCCIICIOBAHHMS no
npeiaracMoil METOJUKE, OMMCHIBATh AHATMTHYECKUAE CUTHAIIBI PEAKLMM, CYTh
PEAKIMIA C TOMOIIBKD COOTBETCTBYIOIIMX YPABHEHUM, (POPMYJIMPOBATH BBIBOBI 1O
BBITIOJTHEHHOH pa0oTe, OTBEYaTh HA TECTOBBIE 3aaHMSI.

Ieab padoThl: 03HAKOMUTBECS C KOHACHCALMOHHBIM METOJOM IOy YCHHS
KOJUTOMJHBIX PacTBOPOB, BBIACHUTH BIIMSHUE BHEIIHMX (PAKTOPOB HAa HX
CTa0MIIBHOCTB, MOJIyYNUTh MPEACTABIEHUE O CTPOSHUHN MULIEIUT 30J1€H, KOAryJsiun
KOJUTOMJIHBIX PACTBOPOB AEHCTBUEM PAaCTBOPAMH JIEKTPOJIUTOB.

3ananme 1. [TonyuyeHue cess KPEMHUEBOW KUCIIOTBI

[MomecTute B Npobupky 5-6 kanenb pactBopa Na,SiO; u nobasbTe
2-3 kannn 2 H pactBopa HCI. OTMmeTbTe XapakTepHble MPU3HaKK
NOSTy4YEHHOro rens. Kakue ycnoBusa 3TOro OrbiTa MUCKITYUNU  NOMyYeHne

30N KPEMHUEBOW KUCMOTbI?

3apanue 2. IlomyyeHue 3051 KPEMHHEBON KHCIOTHI KOHJICHCAIMOHHBIM
METOJIOM.

Momectnte B ABe npodbupkn no 1-2 kannm pacteopa Na,SiO; wu
npubasbte 2-3 mn  pacteopa HCI nnotHocTeio 1.05. Habnwogainte
obpasoBaHme Npo3pavyHoOro pacreopa crerka MeHbLUen NoaBUMXHOCTU, YeMm

Y UCTUHHbIX PAaCTBOPOB.

YKOKATE TUI PEAKLUWHU, JIEKAEA B OCHOBE KOHIACHCALMOHHOIO METOJA
MOJIYYEHUS KOJUIOMAHOTO PACTBOPA KPEMHUEBOM KHUCIIOTHI.

CocraBbTe (HOpPMYITy MULIEIUIBI 30JI1 KPEMHUEBOW KHCIIOTHI, YKAKATE 3apsa
rpanyibl. Kakne gakropsl 00yClnOBIMBaOT yCTOWYMBOCTh MHULIEUIBI KOJUTOMIHOTO
pacTBOpa KPEMHUEBON KUCIIOTHI?

3apanme 3. Koarymsnus KOJJIOMIHOTO PacTBOPA MPHU €r0 HATPEBAHUM.

[Tomectute OOHY NPOOMPKY € KOJUIOMOHBIM PACTBOPOM KPEMHHUEBOH
KHACJTIOTBI, TOJIYYCHHOH BO BTOPOM ONBITE, HA HArpeTyr0 BOASHYIO OaHro.
OOBICHUTE TMOSBICHUE CTYJECHUCTOrO ocaaka B npoOupke. Uem BbIZBAHO
HApYLICHHE KHHETUYECKOrO (PaKTOpa YCTOWYMBOCTH KOJUTOMAHOTO pacTBopa’?

PacTBOp BO BTOpO# MPOOMPKE MCIOJIB3YHTE B OTBITE 5.



3apanue 4. [TonydeHue 30515 THAPOKCUAA TPEXBATICHTHOTO JKEJIE3a.

Harpente 20 mn gUCTUNNMPOBaHHON BOALI A0 KMMNEHUS B XMMUYECKOM
CcTakaHumMke emkocTbld 50 mMn Ha oanektponnute. CHUMUTE C NMAUTHI
HarpeTbin CTakaH W, MOCTEMNEHHO MNepemMeLlunBas CTEKAHHOM Mano4ykoun,
BHecuTe 30 kanenb pacteopa xnopuaa xenesa (Ill). Nony4eHHbIn pacTteBop
CHOBa HarpemnTte n KUnatute B TedeHne 1-2 MuH. CoxpaHnTe KOnmnouaHbIN

pactBop rugpokcunaa xenesa (1) ona onbita Ne 5.

YKaKUTe THUI PEAKLWM, JISKAUICH B OCHOBE KOHACHCALMOHHOIO METOMA
NOJTyYEHUS KOJUTOMAHOTO pacTBopa. [TosicHUTE poJib BOJBI, BBEACHHOMH B OOJIBIIOM
U30BITKE MO YCIOBUIO OmnbITa. OTMETHTE LBET NOMy4YeHHOro pactBopa Fe(OH)s B
KOJUTOMTHOM COCTOSIHMHA. OOBSICHATE HAIMYME TOJOKUTENBHOTO 3apsiia TPaHyJIbl
MULEIUIBI 30151 TUAPOKCUAA TPEXBAJICHTHOTO JKEIE3a.

CocraBbre popmyny munesinl 30i1 Fe(OH)s.

UTO MpOM30HAET, €CIM K aJTUKBOTE MOJYYEHHOIO KOJUIOMAHOIO PacTBOpa
N00aBUTh MO KaljsiM PacTBOP cyibdara amoMuHuss? OTBET MOTHUBHPYWHTE C
no3uuuu nipasuna Ulyneue-I'apam v cyTH mporecca TMapoiu3a, B KOTOPOM
OPUMET YYacTHE COJb ATOMUHMS. Hanmummwre ypaBHEHMS COOTBETCTBYHOIIMX
pEeaKLuii.

3apanme S. CoBMeCTHAs KOAryiasiuus KOJUIOMIHBIX PACTBOPOB.

K konnongHOMY pacTBOPY KPEMHHUEBOM KUCIIOTHI, MOJYYEHHOMY BO BTOPOM
OTIBITE, MPUIEUTE KOJUIOMAHBIN PacTBOP TMAPOKCUIA TPEXBAJICHTHOr'O Keje3a 10
NOSIBJICHUS CTYACHUCTOTrO ocaaka. OTMEThTE MOJNYUYEHHBIH B OMBITE Pe3yabTar U
JaiiTe eMy MOTUBUPOBAHHOE MOSICHEHHUE.

Keic—3anaHus

3apanue. OnpenesieHue BesimunHbl pH ucciaexyemoii Boabl ¢ MOMOIIBIO
pH-MmeTpa

Henb: OCBOCHME METOAMK MMOTEHIMOMETPUYECKOIO METOJA aHaJIu3a,
nprOOpETEHNE HABBIKOB PaboThl HA pH-METpe Wil HOHOMEPE.

IlpuGopHasi TexHMKa, peareHTbl, XMMH4YecKas mnocyaa: pH-merp wim
WOHOMED;, U3MEPUTENBHAS TUCHKA, CTEKIISIHHBIN W XJIOPUACEPEOPSHBINA AIEKTPOIBI;
MEpHEIE KOJIOLI BMECTUMOCTEIO 100 ¢M’; KOHMUECKHE KOJIOLI BMECTUMOCTLIO 100
cM’; muneTku BMecTuMOCThIO 10 em?; pactsop NaOH 0,1 u; pactsop HCI 0,1 u;
pactBop CH3;COOH 0,1 1.

Bomosanenue 3aganusi. OnpeaeneHue KOHUEHTPAUMKU BOAOPOAHBIX MOHOB

0 METOAYy HMpAMOI ROMeHuuoMempuu TPOBOAAT CO  CTEKISIHHBIM
WHAMKATOPHBIM 3NEKTPOAOM. 3NeKTpod CPaBHEHUSI — XJOpUACEPEOPSHbIN

anekTpoA. N3ameHeHne noTeHumana MHANKaTOPHOro anekTpoaa (nokasaHus






3apnanme 3. M3Mmepbre M 3anuummTe 3HadeHus pH pacTtBopoB, 3arem 1o
3HAUEHUI0 pH BBIYMCIUTE AKTUBHYK) KOHLECHTPALMIO BOJOPOAHBIX HMOHOB (B
MOJIB/ M>).

3ananme 4. [Toctpoiite rpaguk 3aBUCUMOCTA PH OT KOHIICHTPALIMKA KUCIOTHI
Y OCHOBAaHWs. YCTAHOBHUTE BIIMSHUAE CTEMNEHW IUCCOLMALMM JJIEKTPOJMTA U €ro
OPUPOJIbI HAa BenunHy pH.

3ananme 5. [IpuroroBeTe OyPepHYIO CMECH U3 OJIHOIO 00bEMa

0,1 m CH;COOH n 0,5 obvema 0,1 H NaOH. Wawepbte pH
NPUroToBNEHHOro OyepHOro pacrteopa M MnpoBepbTe ero bydepHoe

pevcreue, nobaensas HemHoro (1-2 cm?®) 0,1 1 HCI wia NaOH, u usmepss pH

pacTBopa.

3anuce pe3yabTatoB. OQopMHUTE OTUYET MO PadOTE C BHIBOJAMU MO KAKIOMY
NYyHKTY. B 4eM CynHOCTh MOTEHIMOMETPUYECKOrO METOJA aHaiu3a, MPsSMOi
MOTCHIIMOMETPUN? YKAKUTE MPUMECHCHHE METO/A MPSIMON MOTECHIMOMETPUU B
TUAPOTEXHUKE.

Keiic—3apaHue

OKHCIHUTEBLHO-BOCCTAHOBHTENbHBIH noTtenuuas (OBII)
BO/JbI H BOAHBIX PACTBOPOB

3apanme 1. M3mepbre 3HaueHuss pH XONMOMHOM W ropsuyeil BOAOIPOBOIHON
BOABL. 3aMEHUTE CTEKJISIHHBIA  3JIEKTPOJ IUIATUHOBBIM M U3MEPBTE
OKHACIIUTEIIbHO-BOCCTAHOBUTEIBHEI ~ MOTEHOHMAI  XOJIOAHOM W TOpAYEH
BOJIOITPOBOTHON BOJBI.

3aganue 2. M3MeppTe aHanoruyubM cnocodom 3HaueHust pH u OBII peunoii
1 POOHUKOBOM BOJBI.

3apnanme 3. M3mepere 3HaueHuss pH m OBII ruaponusyrommxcs cosei
(pactBopoB xiopuaa meau (II), cynegura HaTpus).

3anuchs pe3yabTaTroB. COCTABBTE YPABHEHUSI COOTBETCTBYIOIIMX PEAKIUA
THAPOJIA3A COJIEH.

CBemuTe SKCIEPUMEHTAIBHBIE JAHHBIC B TAONMMIy W CICNAMTE BBIBOABI O
BIIMSIHUMA TEMIIEPATYPBI, NMPUPOIbI COJH, MUHEPATU3ALMM TNPUPOJHBIX BOJ Ha
BEJIMYMHY BOJOPOAHOTO M  OKHUCIMTEIBHO-BOCCTAHOBHUTEIIBHOIO TOKAa3aresen
UCCIEAYEMBIX CPE.

Keiic—3apaHue

OmnpenesieHue o00mIeii KECTKOCTH BOABI KOMILUIEKCOHOMETPHYECKHUM
TUTPOBAHHUEM

OGOpyIOBaHHE W DPEAKTUBLL KOJIOBI KOHHYECKHE BMECTHMOCTBIO 250 cM?;
OropeTka Ha 25 MJI, YKpEIJIEHHAs! B [ITaTHBE; (apPOpPOBbIil CTaKAaHUMK JUTs CIIMBA,



pactBop kommuiekcoHa III; OydepHblii pacTBOp, XpOMOrEH YEPHBIHA
cnenuanbHbiii ET-00 (MHauKaTop).

Buwinonnenue ananuza. llpexne, 4YeM BOCIONB30BATbCS OKOPETKOM, €€
BBIMOITE, JOOMBAsICh, YTOOBI KUAKOCTh CTE€KJIA CO CTCHOK PABHOMEPHO, HE
OCTaBJsisl Karemb. 3aTteM OOPETKY TPH pa3a OMOJIOCHUTE pabOuuMM PacTBOPOM,
KOTOPbIM OyjieTe TUTPOBaTh (pacTBOpoM KoMiuiekcoHa I11). C momolibo BOPOHKH
OFOPETKY HAIOJIHUTE PACTBOPOM BBILIE HYJICBOTO JCIEHMUS, 3aMOJHUTE OTTSHYTYHO
TPYOKYy («HOCHK»), cieis, yToObl B HEH HE OCTaBaJioch Bo3ayxa. llocne 3Toro
00s13aTeNIbHO YOEpUTE BOPOHKY M YCTAHOBMTE PACTBOP HA HYJIEBOE JEICHUE (IO
HUKHEMY MEHUCKY).

BrINoHsAS TATpOBaHUE, CAEAYET COOIIOAATE CIICAYIOIINE TPABKIIA.

1. Kaxxinoe TMTPOBAaHWE HAUMHAIOT C HYJIEBOTO JEJICHUS WIKAJIbI, TaK KaK IpU
3TOM KOMIIEHCUPYIOTCS MOTPEUTHOCTH KanTMOPOBKH OFOPETKH.

2. TuTpoBaHWe NPOBOAAT HE O4YeHb ObICTPO (3—4 Kannu B CEKyHAY),
MHa4e pacTtBOp He OydeT BOBPEMS CTeKaTb CO CTEHOK U OTCYET OKaKEeTCH

HEBEPHbIM.

3. OOBbEM pPacXoayeMOro Ha THTPOBAHHE PACTBOPA HE NOIDKEH IPEBHILIATEH
€MKOCTH 0/1HOM Gropetku. OTcdeT 00beMa MoCiie BTOPHYHOTO HAIOJIHEHHS CHITBHO
CHIKAET TOUHOCTH ONPEIEIICHNS.

X00 onpeodenenusn. B TWATENBbHO BBIMBITYHO KOOy Ui TUTPOBAHUS
oTMepbTe muneTkol Mopa 100,0 ¢M® mccnenyemoi Boael W mpmieiite 5 cm?

aMMOHUIHON BydepHoOn cmecu. BHecuTte Ha KoHue wnarena =20-30 mr
CyXOW CMecu uHaukatopa C XMopuaoM HaTpua A0 MNOABMEHUA XOPOLLO
3aMeTHOW, HO He 0YeHb TEMHOW BUHHO-KPACHOW OKPaCKMW.

TutpoBaHue. [lpubaBnante MO KanisgM KOMMJIEKCOH K BOAe
MEAJIEHHO, MNOCTOSIHHO BCTPAXMBAA KONdy C BOAOW, HAbnoagasa 3a oKpackom
pacTtBopa. TUTpynTe A0 nepexoda OKpacku U3 BUHHO-KpPACHOW B ronybyto
OKpacKy OT OLHOW NULLHEN Kannu TuTpaHTa. [JaHHble 3aHecuTe B Tabnuuy.
[MoBTOPUTE TUTPOBaHUE 2—-3 pasa U U3 CXOLALMXCH OTCHETOB BO3bMUTE

cpeaHee 3HaveHune.

Tabnuua 7.2 — [1aHHble TUTPOBaHUS

Ne n/n Vg, cM? Vr, cM® Cr, Mone/am?
1 100
2 100 0,05
3 100




Vr(cp) = W
OO1ityro sxecTkocTh Boabl (Ca?* u Mg** na 1 1) Berunciure o popmyiie:
3¢ = CrVr-1000 )
VB
rae  Cr — MONsipHas KOHLICHTpaUuMs SKBUBAIECHTOB pacTBopa komruiekcona I1I;
V1 — cpennuii 00beM padoyero pacTBopa KOMIUIEKCOHA, 3aTPAay€HHBIA Ha
TUTPOBAHKE, CM>;
Vg — 00beM BOJIbL, B3ATHIH I ONPEIEICHNS JKECTKOCTH, CM°.
1000 — ko> duimenT nepecyera Ha 1 am°,
CpaBHUTE pe3yNbTaThl PacyeTa C JAHHBIMM TAOJIMIIBI MOKA3aTENEH KayecTBa
BOJI A CHICJIANTE BBIBOJ O JKECTKOCTH HUCCIIENYEMOM BOJBI.

MMOJIB/aM> um K

OnpenesieHue ruAPOKapOOHATHOM KECTKOCTH BOABI

OpHMM W3 Ba)KHEHIIMX MOKA3aTENICH KAueCTBA BOJBI SBJISIETCS LIEIIOYHOCTH
(cumBon — I, emmHauna — MmMoub/it). OOIIas METOYHOCTh ONPEACTSETCS CyMMO
AHUOHOB CJIA0BIX KHUCIIOT, CIIOCOOHBIX PEarupoBaTh C XJIOPOBOAOPOIHOW WM
cepHoil  kuciotamu.  OOmias  IENOYHOCTh  BKJIFOYAET, B  OCHOBHOM,
TMAPOKAPOOHATHYKD M KApOOHATHYK MenoYHocTH. Ecnm Benmumna pH  He
OPEBBINIACT BEJIMYMHY 84, TO MIEIOYHOCTh ONPEACNICTCS KOHLCHTPALMEH
rupokapOoHar-uoHoB.  [lpenensHo  momyctumass  koHueHtpauus — (I1JK)
TUIPOKAPOOHAT-HOHOB B IIUTHLEBOM BOZIE COCTABISAET 60 MI/ M,

OOyyvaromuecs A0KHbI YCBOWTH OCHOBHBIE TPUEMbI KHCIOTHO-OCHOBHOTO
TUTPOBAHUS. YMETh NPABWIBHO BBIOMpPAaTh WHAMKATOP TMpPH THTPOBAHWUU
PA3IAYHBIX KHACIOT W OCHOBAaHWM, CAMOCTOSITENIBHO BBIMOJIHATH PACU€Thbl, YMETh
AHAJIM3UPOBATH MOy YCHHBIE SKCTICPUMEHTAIIbHBIC JTAHHBIC, ACTATh BHIBOIBI.

ITocyoa u peaxmuger: GrOpeTKa Ha 25 CM°, 3aKpeIUIeHHas B LITATHBE, KOJIOa
Dprenmaiiepa aius TutpoBands Ha 250 cM?’; dapdopoBbiil CTakaH s CIUBA,
nunetkn Ha 10 em® 1 100 cM?; BOpOHKA 1MaMeTpoM
3 cM; MepHas konba Ha 100 cm>.

PactBop xuopoBomopoanoit kucnmotel HCI,  wHaukatop — METHIIOBBINA
OpaH)XeBbIM; Konba ¢ aHAIM3MPYeMOW  BOAOH,  TeTpadopar  HaTpus
kpucrasmueckuii (Oypa) Na,B4O; ©10H,0; Boga auctummpoBaHHas.

ConepxaHue TUAPOKAPOOHAT-HOHOB  OMPEACISIOT TUTPOBAHWEM  BOJBI
pactBopom HCl ¢ MHIMKATOpOM METHIIOBBIM OPAHXKEBBIM. XMMHU3M IpoLecca
BBIPAYKACTCSl YPABHCHUSIMH:

NaHCO; + HCI = NaCl + COy[] + HyO;
Ca(HC03)2 + 2HCI1 = CaCl, + 2CO,[1 + 2H50.
HMoHHO-MOIEKYJISIPHOE YPABHEHHUE PEAKIIUN

HCO3 + H' = CO, + H,O.



OKcrepuMeHTaTbHAS PA00TA BKIIFOYAET HECKOJBKO 3TaIlOB:

1) mpUroToBNEHNUE BTOPUYHOIO CTAHAAPTHOTO PACTBOPA XJIOPOBOAOPOIHOM
KHCTIOTHI,

2) TNpPUTOTOBJICHHE TEPBHYHOIO CTAaHAAPTHOIO pacTBOpa TeTpadopara
HaTpHs,

3) craHpapTU3anMs pacTBOpa XJIOPOBOAOPOJHONW KHCIOTHI MO

TeTpadopary HaTpus,

4) onpeneneHue KOHIEHTPAIUU THIAPOKApOOHAT-NOHOB.

1. Ilpuecomoenenue 250 mn  npubnusumenvro 0,1 n  pacmeopa
XJI0OpOBOOOPOOHOT KUCTIOMbL
Maccy HCI B 250 Mt BBIYUCIISIOT IO YPABHEHUIO:

mgcn = \Y % C SK@VP.

Monsipaast macca 3kBuBasicHToB HCl paHa 36,46 r/monb, B 250 mut 0,1 H

pacTBopa €€ JOJKHO COACPKATHCS:
mecn = 36,46 @ 0,10 0,25=0912 .

JUiss  ManbHEWINUX BBIYMCICHUNA HEOOXOJUMO OMNPEIEIUTh IUIOTHOCTh
UMEIOIICHCS B JTaOOpaTOpHK KOHIICHTPUPOBAHHOM KUCJIOTHI, ONYCTUB apeoMETP B
LWINHIP ¢ KACIOTOM.

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

V(Hcl) = m/)

PacTBOpbl MPUOIM3UTENBHOM KOHUEHTPAUMK KUCIOT MOYHO TOTOBUTh
CJIeIYIOMUM 00pazoMm.

1. Haxomat oOvem muctmimupoBanHoil Boabl V(H>O), HeoOxomumblidl s
NPUTOTOBJIEHHSI PACTBOPA.

Vo) = Vp— Vo,

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

2. MepHbIM DMIMHAPOM (MJIH MEPHOM MPOOUPKOI) OTMEPSIOT HY>KHBIH 00BEM
KHCIIOTBI M TEPEHOCAT KUCIOTY B CKJISAHKY ¢ Boao# (!). 3areM 3akpeIBaroT
CKJISTHKY MPOOKOH M COACPYKUMOE THIATEIBHO NEPEMEIINBAKOT.

Ha cknsinke nomkHa ObiTh cnenana Haanuck: HCI; 0,1 v, nara, pamumas Toro,
KTO MPUTOTOBKIT PACTBOP.

2. [Ipucomosnenue 100 mn cmanoapm1o2o pacmeopa mempabopama Hampusi

HcxomHupiM  BemiecTBOM, HauOosiee yYOOOHBIM JUIsl  YCTAHOBKH —THUTpa



XJIOPOBOJIOPOJHOM KHUCJIOTHI, CUMTAOT TeTpadopar Hatpus Na,B4O,10H,0.
BoaHbIi1 pacTBOp €ro BCIEACTBUE NPOTOIM3A UMEET IIETOUYHYI0 PEAKLIUIO:

Na,B4O; + 7H,O < 2NaOH + 4H;BO;.
[TosTOMY €r0 MOKHO TUTPOBATH KHUCJIIOTAMM:
2NaOH + 2HCI = 2NaCl + 2H,0.
W3 cymMmapHOro ypaBHEHUS:
Na,B,O;+ 2HCI + 5H,0 = 2NaCl + 4H3;BO;

BUJIHO, YTO B PE3YJITATE PEAKLMK HAKarUIMBacTCs ciiadas oproOOpHas KHCIOTA.
CnenoBatenbHo, pH pacTBopa B TOYKE SKBUBAJIECHTHOCTH OYJET HECKOJIBKO
MEHbIIIE 7 W JJI TUTPOBAaHUS CJICAYET B3STh METHJIOBBIM OPAHXKEBBIA (WU
METHUIIOBBIA KPACHBIIA ).

[Tockonbky oauH Moab TeTpabopara Harpus NaBsO;®@10H,O B a1oid
peaKkumMM B3aMMOJCHCTBYET € 2 MOJIb HMOHOB BOAOPOJA, MOJISIDHAs Macca
SKBHBAJICHTOB PaBHA!

M(Na;B4O;®@10H,0) = 381,4 : 2 = 190,7 r/mo0ns.

Jlis mpurotosnenus 100 mut 0,1 H pacTtBopa TpedyeTrcs TeTpabopara HaTpUs
m=My;®C,x®V=190,7®0,1 0,1 =1,907 .

OfHAKO TOYHO B3BECUTH BBIYMCIICHHYHO Maccy Oypsl TpyaHo. [lostomy B
MAJICHBKOW NpPOOMpPKE WM HA YaCOBOM CTEKIE HEOOXOIMMO B3SiITb HABECKY
CBEKETMEPEKPUCTATIIM30BAHHOTO TeTpadopara HaTpHs, OKOJIO 2 T (C TOYHOCTBIO JI0
0,0002 r), mepeHecTH MpH MOMOIIM BOPOHKHM B MEPHYKO KOJIOY BMECTHMOCTBEO
100 M1 u, oOMBIBas BOPOHKY, NPHJIUTh HEMHOIO TOPSYEH BOJBI, TaK KAk B
XOJIOJHOM OH pacTBOpsETC MI0X0. JIOOMBIIMCH MOJHOTO PaCTBOPEHHMS, CIIETYET
OXJIaJUTh KOJOY BOJAOW TOA KpaHOM M JOBECTH O0BEM  pacTBOpa
IUCTAJUIMPOBAHHON BOJOHM 10 MeTku. He 3a0yapTe mpu 3T0M yOparh BOPOHKY, H
npUOABICHUE BOJbl 3aKAHUYMBANWTE € MOMOIIBIO MUIETKH OCTOPOXKHO, MO KarlisiM
(rma3 Ha ypoBHE MeTKM). Ecimm Bce-Taku BOJbI OyAET NPWIKATO OOJIbUIE, YEM
CIIEIYET, TO OTJIMBATh €€ HEJIb3sl, HYKHO MOBTOPUTH BECH MPOLIECC MPUTOTOBIICHUS
pactBopa. [IpuroToBIEHHBIH PacTBOP THIATENBHO MEPEMEIINBAIOT, 3aKPBIB KOJIOY
nPOOKOIA.

TuTp pacTBOpa BEIYKCISIOT IO YPABHEHUIO:



m
T'(B) =72
P

3Has TUTP, MOJISIPHYO KOHLICHTPALMIO 3KBUBAJICHTOB TeTpabopara HaTpus B
PAcTBOPE PACCUMTHIBAKOT MO YPABHEHUIO:

7-1000

Cx= :
oK M ox

BenmnuuHbl TUTpa W MOJSPHON KOHLEHTPAUWM SKBHBAJICHTOB  pacTBOpa
BCEr/Ia JOJDKHBI UMETh  Yemvlpe 3HAYauux yugpoi.

3. Cmanoapmuszayusi pacmeopa Xi0po8o0OPOOHON KUCIOMbL NO mempabopamy
Hampus

B npouecce cTanmapTazanii MOKHO BBIIEIUTH CIEAYIOIIUE 3TallbI.

1. IloaroroBka Omwperkn K padore. THAaTeNbHO BBIMBITYIO OFOPETKY
JBAKIbl  OMOJIACKMBAKOT HEOONBIIMMU MOPUUSMHA KHUCIOTBl JUIS  YJAJICHUS
0cTaTkoB BOJbI. [101B3ysCh BOPOHKOM, HAMOTHSIOT OFOPETKY KHCIOTOH TaK, YTOOBI
€€ MEHHMCK OB HECKOJIbKO BBIIIE HYJICBOIO JACICHUS. 3alOJIHIKT PACTBOPOM
PE3MHOBYIO TPYOKY M HAKOHECYHMK, BBITECHUB M3 HHUX NMY3BIPbKHA BO3AyXa. 3aTeM
BOPOHKY yOMPArOT, TaK KaK C HEE MOKET KaraTh PacTBOP, W, BBIMYCKAs JTUIIHIOK
KHCJIOTY, YCTAHABIIMBAOT HWKHHUIA Kpall MEHMCKA HA HYJEBOM JCICHUH. B Takom
COCTOSIHUM OrOpETKA roToBa K padoTe.

2. Bssitme TO4YHOro oObeMa Terpadopara HaTpusi. UYWCTYIO MHIETKY
BMECTHMOCTEIO 10 cM®  omomackmBaroT pacTBOpOM —TeTpabopara HATpHS,
HAMOJHSIOT €€ PACTBOPOM Tak, YTOOBI YPOBEHb KUAKOCTH B HEH OKAa3asCs BBILIE
METKHA TPUMEPHO Ha 2 cM. [locie 3TOro 3akumaroT BEPXHEE OTBEPCTHE MUIMETKA
YKa3aTelbHbIM TaJlbLIEM W TMOJHUMAKT €€ HaJ pacTBOPOM. 3aTeM Clerka
OPUOTKPBIBAKOT OTBEPCTUE MUTMETKHA, YTOOBI CTEKIIA JIMIIHSIS KUAKOCTh U HHYKHUH
Kpaii MeHucka KocHyJcs MeTkd (10 mut). [lepeHocaT oTMEpeHHbI pacTBOp Oypbl
B KOHWYECKYIO KOJIOY JUIsi TUTPOBAHUS, MPHUKACASICH KOHIIOM €€ K CTEHKE KOJIOBI.
[IpunmBaroT K pacTBopy TeTpadopara HATpuUs OJHY KalUll0 METHJIOBOIO
OPaH>KEBOT0, IEPEMEIIUBAIOT (3KEJITast OKPacka).

3. IlpuroroBiieHHue «cBUAETENsDY. /)i MOBBIICHHAS TOYHOCTH TUTPOBAHUS B
JPYroil KOHUYECKOM KONOE TOTOBAT «CBUACTENBY». OTMEpPHUBAIOT B Hee 20 cM’
JUCTUIJTAPOBAHHOM BOJIbI, MPUOABIAIOT 1 KAIuIl0 METHUJIOBOIO OPAaHXKEBOro U 1-2
KalUId KUACJTOTHL. [Ipr 3TOM pacTBOp MOJKEH NPUOOPECTH OYEHBb CJ1adoe, HO
3aMETHOE PO30BOEC OKPALLIMBAHUE.

4. TurpoBanue. Ha ocHOBaHME IITaTMBA, HA KOTOPOM YKpEIJeHA OIOpPETKA,
CTaBAT KOOy ¢ pacTBOpoM Terpadopara HATpUs MOA OOPETKY W MPHUCTYHAKT K
TUTPOBAHUIO, MPUJIKMBAs KUCIIOTY B KOJNOY MEIJIEHHO, MO KaIUIsIM, NEPEeMEIInBast
pacTBOp. TUTpoBaHUE MPEKPAIIAOT MPH MOSBJICHUN YCTOWYMBOM OJICTHO-PO30BOM



OKpPacKM OT OJHOH JMINHEH Karuii KUCJIOTHL. [lepBoe TWUTpPOBAaHWE CUMTAIOT
OPHUEHTHUPOBOYHBIM.

TuTpoBaHUE MOBTOPSIOT 0 MOJYUYEHHUS CXOIALUIMXCS PE3YJBTATOB, T. €. OKa
OTCUeTHl OyIyT OTAMYaThCs OpPyr OT apyra He Oosee wem Ha 0,1 ma. Bcee
PE3yAbTaThl TATPOBAHKS 3AMUCHIBAKOT B 5KypPHAI.

Tabnuua 7.3 — [laHHble TUTpoBaHus npu ctangaptmsagumn HCI

No V(Oypsl),| V(HCI), Cox(OYpHI), C(HCI),
MII MII MOJB/aM> MOJB/aM>
1 10
2 10
3 10
Vep =

Haiinute cpennee apudmernueckoe odbema HCl v BelUMCIMTE MONSPHYIO
KOHUEHTPALMIO SKBUBAJIEHTOB XJIOPOBOJOPOAHON KUCIIOTHI

MOJISIpHYHO ~ KOHLICHTPALMIO  3KBUBAJIEHTOB  KHUCJIOTHl  BBIYMCIUTE IO
YPaBHEHUIO TATPAMETPHH

Cx(X) @ Vor(X) = e (1) @ Vi (1),
Cx(HCI) = ¢ (1) @ Vi (1) Vil X)

TUTPOBaHHBIA PACTBOP XJOPOBOJOPOJHOM KHUCIIOTHI MCIOJIB3YWTE IS

OIPEAEIICHHMS IIETOYHOCTH BOJBI.
5. Onpenenenne ruAPOKAPOOHATHOI HIEJTOUYHOCTH BOABI

Xoo onpeoenenus.

Yucroii MepHoM mumetkoii Mopa BMmectuMocThio 100 cM® mepenecure
100 cM® aHanu3upyemol BOALI B KOHUYECKYIO KOnOy. IlpuGaBbre 2-3 Kamim
METUIIOBOTO OPaHKEBOr0. PACTBOP OKPACUTCSA B JKENTHIN LBET.

[Ipuctynas K TUTPOBAHMIO, MPOBEPHTE YPOBEHb pAaCTBOpPa KHUCIOTH B

OropeTke. OH H0JKEH OBITh HA HYJIEBOH OTMETKE MO HUYKHEMY MEHUCKY.

Tutpyiite Boay pactBopom HCl 1o mepexona >kenToil OKpackd MHIMKATOPA B
OneaHo-po3oByro. [loBropute THTpoBaHMe 2-3 pa3a M 3aHECUTE PE3YJIbTATHI
TUTPOBaHUS B TAOIULLY.

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
100
Vep.

JUis  BBIYMCIICHUST TUAPOKAPOOHATHOM KECTKOCTH (IIETOYHOCTH) BOJBI
HAllUTE MOJIAPHYI0 KOHUEHTPALMIO SKBUBAJIEHTOB THMAPOKApOOHAT-HOHOB W
yMHOKbTE €€ Ha 1000:

_V(HCL)-eHCY o
I(HCO5) V(H,0) , MMOJIB/IM?.

PacuerHble keiic-3axanust
1.Ha 3aBoze, mporu3BOAAIIEM CBUHLIOBO-HUKEIIEBBIE AKKYMYJIATOPBI, TPOU30LIET
aBapHIfHBII COPOC CTOYHBIX BOA B 3aKPBITHIA BOJ0EM. OLEHUTE 3KOJOTUYECKYIO
00cTaHOBKY B BogoeMe. KakoBbI BEPOSTHBIE TIOCIECACTBHS aBAPUM IS
obuTaresiel BOIOEMA U 310POBbsI YEJIOBEKA?
2.00bsICHUTE  SBICHHS-TIPOLECCHI, MPOUCXOALNIME B NPUPOJHOH  BOJE
€CTECTBEHHBIM CIIOCOOOM HJIM BBI3BAHHBIE XO3SIMCTBEHHOH JEATEIIBHOCTBIO
YeIOBEKA:
[ToyeMy B 3uMHEE BpeMs OOMTATENHN BOJOEMOB HE MOrHOaroT?
OObsicHuTe (PAKT OTpaBICHUS JIOACH CHEAOOHBIMM MOPCKHMMM MOJIIIOCKAMU,
BBUIOBJICHHBIMU B 30HE, 3arPSI3HEHHON HEPTENPOAYKTAMH.
Maruauii — OCHOBa 3€JICHOTO MHMrMeHTa Xjopoduiuia. B murtarenbHOil cpene,
KOTOPOW BBIPAILIMBACTCS PACTEHUE METOJOM THAPONOHUKH, BMECTO HOHOB
Mar"usi TPUCYTCTBYKOT MOHBI KaJblUsl. BBI30BET M 3TO Kakue-mu00 N3MEHEHUS
B opranmu3me pactenus? Eciam na, To, kakue n nouemy? Kakue npuyuHbl MOTYT
00yCJIOBUTh QHAJIOTMYHBIN TPOLIECC B MPUPOTHOM cpee?
3.B ocHOBE caMOOYMIIEHUS] BOJAOEMOB OT OPraHUYECKUX 3arPA3HUTENEH JICKUT
NPOLECC OKUCIECHHS 3THX BEIIECTB. ECIM OpraHMyecKkux BEHIECTB B BOJE
HEMHOIO, TO OHHM OKHCISIOTCS PACTBOPEHHBIM B BOJAE KHUCIOPOAOM. OTOT
NPOLECC YCKOPSAETCS TMOJA JACHCTBUEM COJIHEYHOro cBeTa. CnocoOCTBYIOT
OKHCIICHUIO U HEKOTOPBIE MUKPOOPraHu3Mbl. CyIIECTBYIOT XUMHUYECKHE METOIbI
WHTEHCU(PUKAIMU MPOLECCA OKUCICHUS OPraHMYeCKUX 3arpsa3HUTENCH B BOJE.
Kaxoii u3 mpeanoskeHHBIX HUXKE PEArcHTOB Bbl BBIOEPETE [UIsl YCKOPEHUS 3TOrO
npoliecca; a) MepoKCU BOAOpoaa; O) XJIOp U WM €ro KUCJIOPOJACOACPKAIIUE
POU3BOJHBIC, B) CMECH 030HA C BO3AyXoM? JlaiiTe 000CHOBAaHHBIN OTBET.




4. CTO4YHBIE BOJIbI HEKOTOPOIO MPOMBILIUIEHHOTO MPEANPHITHAS COACPIKAT COJA
TSOKEJIBIX  METAIJIOB, HEOPraHWYECKHE KHCIOTHI, MOBEPXHOCTHO-AKTUBHBIC
BemectBa (ITAB) m apyrue 3arps3HATENH OKpyKawowiehd cpeasl. OHU B BHIE
B3BECH TMOCTYMAKOT HA OYMCTHBIE COOPYXEHMs. B mpomecce WX OYMCTKH
NPOUCXOJAT MPOUECCH HEUTPATM3ALMKU, KOATYJISIMKA, OCAXKICHUS, (PUIbTpaunu
Y W3BJICUEHUS BEIIECTB, KOTOPHIE MOTYT ObITh PEATM30BAHBI UIIA MCIIOJIb30BAHBI
NOBTOPHO.

Jlis ocakaeHust OOJBINIMHCTBA HOHOB TSDKEBIX METAJUIOB U3 CTOYHBIX BOJI YacTO
NPUMEHSIETCS THAPOKCHI KajblMs (ralicHas W3BecTb). Eciau romoBoil o0bem
ouniaeMoli Bozsl pasen 2000 M* | a coxepikanue B HeM HOHOB Ni** cocrasnser
1475 mr/nm® | 10 ¢ ydetoMm 10-%-ro m30bITKA pearcHTta, HEOOXOAUMOIO MJis
NOJIHOTO OCAXKACHUS, PACX0] THAPOKCHIA KAJIbLIAS COCTABUT KT B TOJ.
(OTBET MPUBECTH € TOYHOCTHIO 110 enbix; Ar(Ni) = 59)

3agaHus 111 KOHTPOJIbHOM (CaMOCTOSATEIbHOI) padoThI
(BapuaHTHI)

CamocrositesibHast padora 1. «Beenenue. TeopeTndeckue OCHOBBI XUMUHT

BOJIbI. Bo/la Kak XUMUYECKHIA MHAMBUAYYM M KaK JACIEPCHAS CUCTEMA»

1. Tlepeuncnute aHOMATbHbIE PU3NUECCKHE CBOMCTBA BOIBI.

2. Hamumwte ypaBHEHHsS KAUECTBEHHBIX PEAKIMA HAa KAaTHOH Kamsd W
KapOOHAT-aHMOH € YKa3aHueMm aHanutuyeckoro s¢¢ekra. HazoBure
PEAKTUBBI M TPOAYKTHI PEAKIIHH.

3. IlpuBeauTe YypaBHEHMS PEaKUMil, XapaKTEPU3YIOIIUE OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIE CBOWCTBA BOJBI.

4. IlpuBeaute pacdeTHble (OPMYJBI W 3aBUCUMOCTH, MCHOJB3YEMBIE MPHU
OPUTOTOBJIEHUH PacTBOPOB, CBSI3aHHBIC C pa30aBicHHEM,
KOHUEHTPUPOBAHUEM U CMEIICHUEM.

CamocrosiTesibHast padora 2. «BoaHBIE PACTBOPHI SJIEKTPOJIUTOBY»

1. JlaiiTe mOsICHEHHE TEPMUHY «KOAryJsiusy. Kak MOXKHO BBI3BATh
KOaryJisiuio koyuytonaoB? CHopMyIupyiTe TpaBuiio Koaryssiuu
KOJUTOMIHBIX CUCTEM PA3IMYHBIMH 3JIEKTPOJIUTAMA — MPABHJIO 3HAKA U
3apsaHocta (Iyneue-I"apan).

2. Paccuwmraiite pH OydepHoro pacteopa, conepxkamero 0,1 mois NH4OH u
0,1 monp NH4CI. Kak usmenutbcst pH: a) mpu nobGamnenuut k 1 7
pacteopa 0,01 mone HCI; ©) nmpu no6asnenunn 0,01 mons NaOH; B) npu
paz0aBneHun pactBopa BoaoiW B 10 pa3? KoHctanTa aucconuaiiiu

rugpokcuaa ammonns K= 1,79¢107, pK,=4,75.

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

4. BpIYKUCINATE TPOU3BEICHUE PACTBOPUMOCTH KapOoHaTa CTPOHIUS, €CITN B
10 ;1 HackIeHHOTO pacTBopa coaepsxkutcs 0,1 T 31O conu.




CamocrosiTtesibHast padora 3. « DU3UKO-XUMUYECKAs XapaKTEPUCTAKA
OPUPOAHBIX BOJA. KauecTBO MUTHEBOM BOIABD
1. ®akropsl GOPMUPOBAHUS TPAPOIHBIX BOJI.
2. Jlaiite mosicCHEHWsT TEPMHMHAM: BOJOPOJHBIM IMOKa3aTellb, MUHEPATU3ALUS
BOJBI, OKHCIIIEMOCTH BOJIBI.
3. Kakue BemecTBa 0O0YCIOBIMBAKOT OPraHOJENTHYECKAE KAYECTBA MHUTHEBOM
BOJIbI? UTO MOHUMAETCS IO/ IBETHOCTHIO BOABI? Kak ee onpenensitor?

Kounrpoabnas padora Ne 1
«X¥MHS MTUTHEBBIX U CTOYHBIX BOI)
OcHOBHbBIE TeMbl, BLIHOCUMbIC HA KOHTPOJIb

— PacTBopsbl, X NpUroToBrieHne, pacTBOPUMOCTL, pacyeT
COLEpKaHUda pacTBOPEHHOrO BeLeCTBa M OCMOTUYECKOro AaBfeHUs
pacTBOpOB, NPOU3BeAEHNE PACTBOPUMOCTU CONeEN;

— ['ngponus conewn, pacyet BennyYuHbl pH ruaponmsyroLLmnxca TUnoB
CONEn, KOHCTaHT rmaponnsa;

— WVICKyCCTBEHHbIE N NpUpoAHble BydepHble CUCTEMBI, UX 3HAYEHNE;
— Pac4eT sKBMBaneHToOB BELLECTB;

— KNCNOTHO-OCHOBHBLIE U OKUCIINTENBbHO-BOCCTAHOBUTESbHbIE
CBOWCTBa BELLECTB;

— [iucnepcHble CUCTEMbI, pacyeT 403 KoarynaHTa, NoBepXHOCTHbIE
SIBMEHUA Ha rpaHuue pasgena gas, agcopbums;

— Pac4eTt ckopocTen XMMUYECKUX peakumii U onpeneneHme nx
HanpaBeHHOCTY;

— dopmMmupoBaHne, cocTas, AMHaMMKa COCTaBa NpUPOLHbLIX BOL;

— OCHOBHbIE NokasaTenu kKayecTsa (coctaBa) NPUPOAHBLIX, CTOYHBIX
BOA.

— Pacuert Wweno4YHoCTn BoAbl;

— Koaryndauusa, pacyet A03bl KoarynsaHTa;

- Obe33apaxuBaHue;

Bapuant



1. Hanumwmte ypaBHEHHME KayeCTBEHHON peakimu Ha Qocdar-aHuoH ¢
VKa3aHUEM aHATUTUYECKOrO 3(ddekxta. HazoBuTe peakTMB M MPOAYKTHI
peakuumu.

2.Kak Mo>xHO onpenenutb POpMBbI YIIIEKUCIIOTHI, COAEPKAIMEcs B BOAC?

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

4. X¥AMH3M YCTPAHECHUSI BDEMEHHOHN U MOCTOSIHHON BUAOB KECTKOCTH BOJIBI.

5. OU3NKO-XUMHUYECKAS CYITHOCTh MPOIECCOB 00€3KEIIC3NBAHUS.

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

KounrposbHast padora Ne 2
«MuKpOOHO0JIOTHSI MUTHEBBIX H CTOYHBIX BOI»
OcHOBHbBIE TeMbl, BLIHOCHMbIC HA KOHTPOJIb

- MeToabl 6MONOrMYECKOmn OUYNUCTKN;

— XapakTepuctmkm MMKpooOOB;

- MeTtoabl 60pb0ObI C MOBEPXHOCTHLIM BakTepuasnbHbIM 3arpsa3HEHUEM;

- Mopdonorusi BUpycoB, MMKPOMULETOB, BaKTepuii;

— OcCHOBHble (pakTopbl, OnNpenensAllwmne KUHEOEATEITbHOCTb
MUKPOOPraHn3mMoB (puanyeckme, BUonornyeckne, XmMmyeckme);

- dnsmnonorma  MMKpPOOpraHnamoB. PyHKUMN  MUKPOOPraHM3mMoB

NPOLECcCe OYUCTKN CTOYHbIX BO/.

Bapuant

1. MukpoOHbIe cO00IIECTBA, KaK (PAKTOP CAMOOUMIIICHHS BOJIOEMOB U
MPUEMbI TEXHUYECKOTO BO3JICHCTBUSI HA MUKPOOHOE HACEIICHUE BOJIBI,

2. MeToibl U3y4eHHsI MUKPOOPTaHU3MOB;

3. LiBeTeHue npupoIHbIX BOI0EMOB. OpraHu3Mbl-o0pacTaTenu u 0opbda ¢
HUMU,

4 PacliiemnyieHne OpraHiuecKrX BEIIECTB MUKPOOPraHM3MaMHu B aHA3POOHBIX
YCIIOBUSIX.

KonsoxkBuym Ne 1(nsiTHaAaTs BApUAHTOB 3aJaHU )

Bapuant

1.  Crpoenne  Monexkyynsl  Boabl.  CTpykTypa  KMAKOH  BOJIBI
MexMONEKYISIpHBIE BOAOPOIHBIE CBSI3U (MPOJEMOHCTPUPOBATH PUCYHKAMU
U CXEMaMM ).



2. IlpupoaHbie BOJBI KaK AUCHEPCHBIE CUCTEMBI. [[0BEPXHOCTHBIE SIBJICHMUSI.
AncopOups Ha TOBEPXHOCTH TBEPABIX TeJ, JAecopOums. AICOpOEHT,
afcopOTHB, aacopoar, (PaCKPbITh CMBICIIOBOE COJICPKAHUE).

3. PacTBOpUMOCTB ra3zoB BOJE (OT KakuX (PaKTOPOB 3aBUCHUT). 3aKOH [ eHpH.
4. BbIUMCIUTE KOHICHTPALMIO MOHOB BOAOPOAA B  pacTBoOpe C
KOHIEHTpALUEN THAPOKCUA-HOHOB 107 MOJIB/II.

Bapuant

1.Boga - amdonut. Ouccoumauma BoAbl, MOHHOE Mpou3BeneHne
BOAbl, BOAOPOAHbLIA W TMOPOKCUITbHBLIM Mokasartenu. 3HayeHue

BENMUYMHbI pH AN PUBNKO-XMMUYECKNX U DMONOrMYECKnX NpoLIECCOB.

2. ®akTopbl, OT KOTOPBIX 3aBUCHT OOOTAIEHWE BOJBI KHUCIOPOAOM.
Ce30HHBIE M CTOYHBIE KOJICOAHUS KOHLEHTPAUWil KHCIOpPOJa B BOJE.
[TonoxutensHas U OTpPULATENBHAS POJIb KHACIOPOAa (MPOUUTFOCTPUPOBATH
NpPUMEPaMH B BUAC CXEM M YPABHEHUIH MPOLIECCOB).

3. DNEKTPOKMHETHYECKUI (3€Ta-MOTEHUMAN) W TEPMOAMHAMUYECKUH
noteHuuaibl. [loscHuTe, nNOYEMYy A3E€TA-MOTEHUMAT SIBISETCS MEPOW
YCTOWYMBOCTH KOJJTOMIHBIX CUCTEM?

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

KoasoxkBuym Ne 2 (msiTHAAUATH BAPHMAHTOB 3a1aHMil)

Bapuanr

1 BnusHue BHEUIHUX YCJAOBUHA HAa  Pa3BUTUE  MHUKPOOPraHU3MOB
(TeMmeparypsl, CBETa, peakuu cpenbl). dakTopsl pocra.

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

3. BUOLIEHO3bl OMOJIOTUYECKON TIJIEHKH.

4. CTpoeHue OakTepuaibHON KIETKU. [luTanue u apixaHue OakTepuid.

TecTnl

[To aucuunavHe «XuUMUS W MHUKPOOMOJIOTHS BOJBDY MPEIyCMOTPEHO
MPOBEJICHUE MMCbMEHHOTO W KOMIBIOTEPHOTO TECTUPOBAHMSI.
BapuanTbl TECTOBOTO 3aaHUS IPUBEIACHBI HIDKE.
Nel

3aganue 1. [Jonmyctumblii auana3zoH pH BOIBI It BOJOEMOB XO3SIHCTBEHHOTO

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



3ananue 2. CnocoOHOCTh THAPOOMOHTOB YKUTh B BOJE C OMPEIACIICHHON CTENEHBIO
3arpsi3HEHUS] OPrAaHUYECKUMHU COCTUHEHUSIMU HA3bIBACTCS
A) TonepanTHOCTB, B) cnenmduunocts, B) canpoOroCTh; [) XeMOTPO(HOCTS.

3aganue 3. Ha CkOpOCTh mporiecca CaMOOUYHIICHUS BOJIOEMA OKA3bIBACT BIIASIHUE
A) temneparypa;, b) Ouonmornueckoe pazHooOpaszue BOAOECMOB;, B) KUCTOpOAHBINA
pexxuM; [') OKMCITMTENBHO-BOCCTAHOBUTENBHBIM MOTEHUMANT, /) WHTEHCUBHOCTH
neiictus yenoseka; E) pH Boasl.

3amanue 4. MeTo1 OUMCTKH CTOYHBIX BOJ, COCTOSIIMIA B YJAJICHUM CYCIIEH3UM U
AMYJIBCHI 3a CYET 3aXBaTa MX My3bIpbKaMU BO3/lyXa U BBIHOCA HA MIOBEPXHOCTb,
Ha3bIBACTCS

A) dbnoramus;, b) sxkcrpakuus; B) ancopOuus; ') koarynmpoBaHue.

3ananue 5. CTOYHBIE BOABI OBIBAIOT
A) nmuBHEBBIE, b) ObITOBBIE; B) CEbCKOXO3SICTBEHHBIE; ') MPOMBILUICHHBIE.

3aganue 6. MONSPHYK) KOHUCHTPAMK) 5SKBUBAJCHTOB PACCUUTHIBAOT IO
dbopmye:

_ m(pacTB.BEIIECTBA) o m(pacTB.BEILECTBA)
1) V(pactBopa) 2) m(pacTBopa)

_ n(pacTB.BELIECTBA) C= 1., (pacTe.BemecTna)
3) V(pacTtBOpa) 4) V(pactBopa)

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

3ananue 8. Uem onacHbl HEOPraHMYECKUE KHCIOTHI KAK 3arpsI3HUTENN TPHPOIHBIX
BOJ

A) pacTBOPSIOT MOPOABL, ClArarome JHO Boaoema; b) nopbimarot pH BobI,

B) nonwxkarot pH Bogsr; [7) cnocoOCTBYOT LIBETEHUIO BOJBI.

3ananue 9. K OMONOTrMYeCKUM 3arpsA3HATENSIM BOJBI OTHOCST
A) HedTh, b) mnokcuner, B) Bogopocnu; I') Tsokensie meTayuisl;, J) IMTHUHBL

3ananue 10. KapOoHaTHYIO )KECTKOCTh 0OECIEYMBAIOT HOHBI
AYHCO;; B)CI'; B)Ca*; T)HSOs .

3amanue 11.
[TJIK >xene3a B MATHLEBOM BOAE
A) 50 mr/m; B) 100 mr/n; B) 150 mr/n;  T7) 175 mr/n.

3amanme 12, OnurogumHamuss — 3TO  MeTOoA  00€33apakMBaHMsl BOJABI €
UCTIOJI30BAHUEM



A)menu; b) ¢propa; B) xnopa; I') cepebpa.

3aganue 13. Kokku, pacnoJiararommecs B BUAC ENOUCK, HA3bIBAIOTCS
A) cTpenTokoKky; b) munnokokku; B) capuunsl;, [') MUKPOKOKKH.

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

3amanue 15. AHamM3 BOJIbI HAUAHAETCSA C

A) XMMHUYECKOT0 aHanu3a; b) opranosnentuyeckoro ucciaenoBanus; B) orbopa
npoo;

') GakTeproNOrHuecKoro aHaimsa; /1) paanonorunyeckoro aHajimsa.

TECT Ne 2
1. KJIeTOYHOr0 CTPOCHMS HE UMEIOT
A) Bupycsl: b) pukkercuu: B) améOni: [') capiussl.
2. Bupycel HE MOTYT
A) umeTb OenkoByI0 0005104KY: b) umeTs chepuueckyto popmy:
B) pasmHokaTeCcs BHE Opranu3Ma xo3siuHa: 1) BeI3bIBATh 3a00J€BaHUSI PACTEHUI.
3. KOKKH, AeNsmuecs: B pa3HbIX MJIOCKOCTSAX M PACIONararuecs B BUIE TPO3AH
BUHOT'PAJA, HA3bIBAKOTCS
A) crpenTokokku: b) qunnokokku: B) capuunsl: ') craunoKOKKy.
4. KoKkH, pacnonararomuecs: B BUAE LEMOYEK, Ha3bIBAKOTCS
A) ctpenTokoKku: b) muninokokku: B) capuunbl: ') MUKPOKOKKH.
5. Kokku, aensinpecs B TPEX B3aMMHO NEPIEHANKYIISPHBIX TIOCKOCTSX
oOpa3zyromuecs NakeTol Mo 8-16 KIIETOK, Ha3bIBAKOTCS
A) crpenTokokku: b) munnokokku: B) capuunsl: [') knoctpuauu.
6. BUOproHBI OTHOCSTCS K
A) NATOYKOBHIHBIM MUKpOOpranu3mam: b) Bupycam:
B) u3BuThIM MukpoopranuzMam: ') KOKKam.
7. Bo30yauTenb 1enTOCnMpo3a OTHOCUTCS K
A) cnupunam: b) cnupoxeram: B) BuOpuonam: [') kopHeOakTepusim.
8. DHeprus acCCUMWJIMPOBAHHOMN KJIETKH (PUKCUPYETCS B BUAC
A) 6enkoB: b) nuromnazmel: B) AT®: I') pepmenToB.
9. MuKpOOPraHu3Msbl, OCYIIECTBIISIFOIINAE MEPEBOJI COTHEYHON SHEPTUN B SHEPTHIO
XUMHYECKHAX CBA3EH HA3BIBAKOTCS
A) aBrotpodsl: b) mukporpodsr: B) rereporpodsr: 1) xemoTpodsl.
10. MEKpPOOpraHu3msl, UCIOIB3YIOIMIKE U CBOEH KM3HEACITEIbHOCTH SHEPTHIO B
(opMeE XUMUYECKUX PEAKIMi, HA3bIBAKOTCS
A) aBrotpodsl: b) xemorpodrr: B) rereporpodsr: I') poToTpodsr .
11. AT® B MUKpPOOHO# KIIETKE SBISETCS HCTOYHUKOM
A) sHeprum: b) nurtanus: B) renernueckoit unpopmanmu: [') ceera.
12. ATO® B KIETKE CUHTE3UPYETCSA 3a CUET MPUACOEANHEHUS K AJ1D
A) octaTka 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 MMATATENBHON CPEE THKENBIX METAJUIOB. b) KOHIIEHTpanuei
MUTATENBHBIX BEMIECTB: B) HammureM nocTopoHHEH MUKPOdIopkI 17)
HAKOTJICHUEM MPOAYKTOB OOMEHA .

14. Haumenbmuii 00beM BOJIBI, TPU MOCEBE KOTOPOrO HA ITHOKO3HYIO CPETY
0OHapy>KHUBAIOT Tra3000pa30BaHUE, HA3BIBAOT

A) xonmu-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 YUCIIO.

17. Jlng KpynHBIX TOPOA0OB POCCHU KOMU-UHACKC HE NOJDKEH MPEBBIIATH
A)1:5)2:B)5:T) 10.

18. CnocoOHOCTE TMAPOOMOHTOB KUTh B BOJIE C OMPENCTICHHON CTENECHBIO
3arpsi3HEHUS] OPrAaHUYECKUMHU COCTUHEHUSIMU HA3bIBACTCS

A) ToniepanTHOCTh: b) cnenuuyuHocTs: B) canpoOHocTh: [7) xeMOTpo(HOCTE.

Tembl pedeparon

Ne
i HanmenoBanue teMbl pedepara
1 3HAUCHUE XUMUU W MUKPOOHMOJIOTUHU B MTPAKTUKE CEJIBCKOTO XO3SMCTRA.
2 [TpoOneMbl BOTOCHAOKEHHS B CETCKOM XO3SHCTBE.
3 DKOJIOTHSI BOJIBI, MyTH PELICHUS MPOOJIEMBI 3arPS3HEHUS BOIBL.
4 Boaa B >KM3HM YelOBEKAa, TEXHUKE M CEIBCKOM XO3AMCTBE. DKOJOrUs
BOJIbI.
5 3HAYEHUE BOJIBI B KUZHEACATEIIEHOCTH KUBBIX OPraHU3MOB.
6 Bona - 3T0 KU3HBb.
7 3asucumocts OBIT u pH BOABI OT €€ HOHHOTO COCTaBA.
8 [TpoOaeMbl OUUCTKHA U UCTIOJIB30BAHUS BOBI JIsl MEJTUOPALIUU 3EMETD.
9 Hcrounnku BogocHadxenus. [Tokazarenu kauecTBa BOIBI.

10 | XuMHuKO-IKOJOTrHYecKasd OIEHKA BOJIHBIX DKOCHUCTEM.

10. | HopmupoBaHue 3KOJIOTHYECKOTO COCTOSHUS BOAHBIX SKOCUCTEM.

10. | Tsxénpie METATBL B BOJHBIX 3KOCUCTEMAX: MOCTYIUICHHE, (POPMBI

2 HAXOXKIEHUS, AKKYMYJIUPOBAHME.
10. | Opranuyeckue BEUIECTBA B BOJHBIX IKOCUCTEMAX: TIOCTYIUUICHUE,
3 TpaHcpopMaLys, TOKCHIECKOE AEHCTBIE HA OMOTY.

11 | TexHOMOTHS yIYUYILICHUS KAYE€CTBA TPUPOIHBIX BOJI.

11. | CenMMEHTAMOHHOE OCBETIICHUE MPUPOIHBIX BOJI.




11. | CoBpeMEHHBIE TEXHOJIOTUU OCBETIAECHUS MPUPOAHBIX BOJ (PUIIBTPOBAHUEM.

11. | CoBpeMeHHBIE METOABI 00E3KENE3UBAHMS TIOI3EMHBIX BOJ.

11. | 3amuTa BOJIOMCTOYHHUKOB OT COPOCA CTOYHBIX BOJ.

12 CucreMBl BOTOOTBEACHNS U OUNCTKA CTOYHBIX BOJ.

12. COBpeMeHHBIe TCXHOJIOTHYCCKHUC ITPOLCCChI OYUCTKH CTOYHBIX BO

12. | buonornueckass OYMCTKA CTOYHBIX BOJI.

12. | O0wme acnekThl a3poOHOH OHOIOTHYECKON OUMCTKM CTOYHBIX BOJ.

12. | Metoasl 0OpabOTKH 0CAIKOB CTOYHBIX BOJ M UX MCIIOJIb30BAHHUE.

13. | Bo3neiicTBrE BOHOM Cpebl HA TEXHOJIOTMYECKUE MAaTEPUAJIb; METAJIBL,
JPEBECUHY, OETOH U KENE300€TOH.

14. | KynpTuBHpOBaHHUE, TOCEB U XPAHEHUE NTPENAPATOB MUKPOOPTraHU3MOB.

15. | MukpoOHbie coo0IecTBa, KaK (PaKTOP CAMOOUYHUIICHHS BOJOEMOB U
MPUEMBI TEXHUYECKOTO BO3JICHCTBHSI HA MUKPOOHOE HACEIICHUE BO/IbI.

Tembl HAYYHBIX AHCKYCCHIT (KPYIJIBIX CTOJIOB)
Bopa, kak yHUBEpCAIbHBIA PACTBOPUTENL — OCHOBHAS NPUYMHA 3ar PA3HEHHUS
MPUPOAHBIX UCTOUYHUKOB MPECHON BOJBI.

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

Kaxaplit cTyIeHT 3a04HOM GopMbl 00yUEHUS TOJKEH BBIMOJIHUTh OJHY
KOHTPOJIbHYIO padoTy. BapuaHT 3a1aHus ONPEaesisieTCsl ABYMSl MOCICTHUMHU
nu(paMu HOMEPA 3a4ETHON KHIKKH (TaOauna).

BapuaHTbl KOHTPOJILHBIX 3a1aHU

ITocnen- Howmepa 3amay my1st KOHTPOJIBHBIX paboT
HUE J1Be
UG pbl
mugdpa
00 10 20 30 40 50 60 70 80 90
01 1 11 21 31 41 51 61 71 81
02 2 12 22 32 42 52 62 72 82
03 3 13 23 33 43 53 63 73 83
04 4 14 24 34 44 54 64 74 84
05 5 15 25 35 45 55 65 75 85




06 6 16 26 36 46 56 66 76 86
07 7 17 27 37 47 57 67 77 87
08 8 18 28 38 48 58 68 78 88
09 9 19 29 39 49 59 69 79 79
10 13 22 38 49 54 59 72 80 90
11 14 23 37 50 53 58 71 79 89
12 15 24 36 51 52 57 70 78 88
13 16 25 35 52 51 56 69 77 87
14 17 26 34 53 50 55 68 76 86
15 18 27 33 54 49 54 67 75 85
16 19 28 32 55 48 53 66 74 84
17 20 29 31 56 47 52 65 73 83
18 21 30 30 57 46 51 64 72 82
19 22 31 29 58 45 50 63 71 81
20 23 32 28 59 44 49 62 70 82
21 24 33 27 60 43 48 61 69 83
22 25 34 26 61 42 47 60 68 84
23 26 35 25 62 41 46 59 67 85
24 27 36 24 63 40 45 58 66 86
25 28 37 23 64 39 44 57 65 87
26 29 38 22 65 38 14 56 64 88
27 30 39 21 66 37 15 55 63 89
28 31 40 20 67 36 26 54 62 90
29 32 41 19 68 35 27 53 61 89
30 33 42 18 69 34 28 52 60 88
31 34 43 17 70 33 29 51 59 87
32 35 44 16 71 32 69 50 58 86
33 36 45 15 72 31 68 49 57 85
34 37 46 14 73 30 67 48 56 84
35 38 47 13 74 29 66 45 55 83
36 39 48 12 75 28 65 44 54 82
KonTposbHbIe 3a1aHusA
1. Bripasure B Monsix: 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€ 3KBUBAJIECHTOB, 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 SKBUBAJICHTHYIO Maccy (ocdopa, kuciaopona u 6poma B

coequHennsix PHs, H>O, HBr.
5. [lepeuncnure anoManbHbIE CBOMCTBA BOABL Kakoe 3HaueHUEe OHU UMEIOT?

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

3HaYCHUA OJId XUMHYCCKHUX CBOWCTB BOI[bI?




7. 3aKOH JeNCTBUA Macc. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON pPeakLuu OT TeMIIepaTyphl.

8. PaBHOBecue B romoreHHbIx cucremax. Koncranra pasHoBecus. CIBUT paBHOBECHSI.
ITpunuun Jle-Iartense.

9. Hanuimnre BblpaskeHus A1 KOHCTaHTbI paBHOBECHS] TOMOTeHHOM cructembl N2 + 3Hz
2NH3. Kak m3MeHUTCSI CKOPOCTh MIPSIMOM PeaKIuy - 00pa30OBaHMsI AMMHAKA, €CJTH YBETUIUTh
KOHLICHTPALMIO BOAOPOAA B TpU pa3a’

10. Beruucnure, BO CKOJBKO pa3 YBEJIMUUTCS CKOPOCTh PEAKIINH, MPOTEKAIOIIEH B ra3oBoi ase,
IPY TOBBIIIEHUH TeMrepaTyprl ot 30° no 70°, ecxn TemneparypHblii ko3 puuneHT peakmu
paBeH 2.

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

BellecTB cooTBeTCTBEHHO paBHbl: [CO] = 0,2 monw/it; [Cl2] = 0,3 monw/n, [COCI2] = 1,2 monb/n.
Boraucinre KOHCTAaHTY PaBHOBECHS CUCTEMbI M ucxoaHbie koHIeHTpauuu Clo u CO.

12. TIpu HexoTOpoOii TeMnepaType paBHOBecHe roMoreHHoi cuctemel 2NO + O2 — 2NO2
YCTaHOBUJIOCH MPH CIAENYIOUINX KOHIEHTpaUUsX pearupyromux semects: [NO]p= 0,2 moib/n;
[02] = 0,1 monb/m, [NO2] = 0,1 mMonb/n. Bbraucante KOHCTAHTY PABHOBECHS U UCX OMHYIO
koHueHrpanuo NO u O2.

13. IIpoussenenue pactsopumoctd (I1P) ayst TpygHOPACTBOPUMBIX BeIeCTB. UTO MOYKHO HAMTH
no Bennuuxe [1P?

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

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

15. MNpousseaeHue pactsopumoctu (MP) AgCl npm 20 °C pasHo 1,61+107'°. Onpenenure

KOHIIEHTPALIMIO HOHOB cepebpa M XJjiopa B HacellieHHOM pactope AgCl, He comeprxamem
APYTHX PaCTBOPEHHBIX BEIIECTB.

16. Monnoe npousseaeHue 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 kaxoM BomopoaHOM nokasareie (pH) pactBop Oyner MMeTh HEUTPATBHYIO, KUCITYIO WITH
meIo4Hyo cpeny? Kak m3MeHUTCs! BOOOPOAHBIH MOKa3aTeNb TUCTHIUINPOBAHHON BOJBL, €CIIH K
1 11 ee nobasuts 0,01 r-3xB KOH.

19. 'mpponus coneit. Koncranrta runponusa. Onpenenenue seanunnsl pH npu ruaponuse.

20. Kak BiusieT Ha TUAPONIU3 HarpeBaHue u pazdapieHue pactopa. Hanuinre ypaBHeHHe



peakiuii ruaponusa coneit mpu 6onbinom pazdasnennn FeSO4, NiClz, Co(NO3)2. ITouemy st
COJIU B PaCTBOPAX UMEIOT KUCIYIO PEAKIUI0?

21. Hanumure ypaBHeHust peakiuii runposmsa coneit Na2COsz, Co(NO3)2, AI(NOs3); B
MOJIEKYJIIPHOM M MOHHOM Bujie. Kakue peakuuy Ha3bIBarOTCS PEAKIMSIMU THAPONN3a?

22. Ilpu cMemmBaHuy KOHLEHTpHpOoBaHHBIX pacTBopoB FeCls m Na;CO3 obpasyercs Fe(OH); u
COz. ITouemy obpa3zyrorcst 3T BenecTBa? CoCTaBbTE MOJIEKYJIIPHOE U HOHHOE YPaBHEHUS
peakIum.

23. Ilpu cmemmBanun pactBopoB Al2(SO4)3 1 NazS kaknast u3 B3ATBIX COJNEH THAPOTU3YETCS
HeoOpaTHMO 10 KOHIIA ¢ 00pa3oBaHMEM COOTBETCTBYIOIINX OCHOBAHMS U KUCIIOTHI. BeipaszuTe

5TOT COBMECTHBIN F'UAPOIN3 HOH-MOJIEKYJISIPHBIM U MOJIEKYJISIPHBIM YPaBHEHUSIMH PEAKLIU.

24. Kakoe 3Hauerne pH (>7<) umeroT pactBopsl cineayromux coneii: K3PO4, Pb(NO3)2, Na2S?
CocTaBbTe HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHbIE YPaBHEHUsI TUAPONIN3A STUX COJEH.

25. Beraucaure pH 0,011 pactBopa anerara Hatpus, eciu Ke =1 ¢ 10-14 r-uon/n, KOHCTaHTa
OUCCOUMALMU YKCYCHON KUCIOThI KcHscoon = 1,76 ¢ 10 -5,

26. Crenenn runponuza. Kak cBsi3aHa KOHCTaHTa THAPOJIN3A CO CTETICHBIO THAPOIN3a’
Hanummnre ypaBHeHUs peakLuii THAPOIN3a YETBIPEX TUIIOB COJIEH.

27. Hannimure ypaBHEHUs PEaKLUN THAPOIN3A B MOJIEKYJIIPHOM U HOHHOM BHUJIE CJI€-TYIOLIHUX
coneii: AlCl3, ZnSO4, Mn(NO3)2. Kakoe 3nauenue pH(>7<) umerot pactsopsi?

28. 3HaueHNe BEIUIHNHBI pH, T. €. KOHOCHTpaUUH BOAOPOAHBIX HOHOB, HJIA (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX
1 OMOJIOrMYECKUX MPOLIECCOB.

29. Teopus Oy¢epHbIx pacTBopoB. bydepHas emkocTs. Ponb OydepHbix cuctem mpu padore

OUYHNCTHBIX COOPY)KGHHP'I, npu XUMHYECKON OUHCTKE BOAbI OT B3BeCeH MECTOAOM KOAaryJjanpOBaHUS.

30. Beraucnure BOOOpOAHBIN NokasaTens pH, ecau:

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

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

31. Yro Ha3bIBaETCS XUMHUYECKUM SKBUBAJICHTOM 3JIEMEHTA, BemecTBa? Kak paccuuTreiBaeTcs
SKBUBAJICHT COJIeH (CPeIHIX, OCHOBHBIX, KUCIIBIX ), KUCJIOT, OCHOBaHUIN? Borauciure

SKBH BaJICHTHI U 3KkBUBaNeHTHBIE Macchl H2SO4 n AI(OH)3 B peakiusix, BBIpayKEHHbBIX
CIAEAYIOUIMMH YPaBHEHUSAMMU:

H>SO4 + KOH = KHSO4+H20

H2S04 + Mg = MgSO4 + Hz



AI(OH); + HCI = Al(OH),Cl + H20
AI(OH); + 3HNOs = AI(OH) 3 + 3H,0

32. BomoponHble mokas3arenu AByX BoA paBHbl 7 U 9. Peakuus, kakoit Boabl Oonee kucnas? Bo
CKOJIBKO pa3 B Heil OoJiblle KOHLIEHTpaLusi HOHOB Bogopona? YeMy paBHA KOHLEHTpALVs
TUAPOKCHIIBHBIX HOHOB, €CJIM BOIOPOIHBIN nokasarens (pH) pasen 8,57

33. UeMy paBeH BOLOPOAHBIN MOKA3aTeNb BOAbI, B KOTOPOU KOHLIEHTPALMs THAPOKCUIIbHBIX U
BOJIOPOIHBIX HOHOB PaBHBI APYT npyry? Uemy OyneTr 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 BEIpaXXeHUs! KOHLIEHTpayu. MaccoBasi 10JIsl paCTBOPEHHOTIO BEIECTBA B
pacTBope, MOJISIPHAsL, SKBUBAJIEHTHAsA KOHLIEHTPaLMK. TUTpP pacTBopa.

35. B 0,5 m® pacTsopa comepxutcs 50 kr 6e3sonHoro NaOH. Brraucnute, MaccoByo 10ITO
PAacTBOPEHHOrO BEILECTBA B PACTBOPE, MOJIIPHYIO U SKBHBAJEHTHYIO KOHLEHTPALMU PaCcTBOPA.

36. K 3 1 pactBopa asotHoit kuciorel HNO3 ¢ MaccoBoil noneit pactsopeHHoro Beectsa 10 %,
IUIOTHOCTHIO P = 1,054 r/cm3 mpubasmiy S 11 pacTBOpa TOMH e KUCIOThI ¢ MaCCOBOH Toyei
pacTBOpeHHOro BewmecTsa 2 %. BeaucanTe MacCOBYIO OO PACTBOPEHHOIO BELIECTBA U
MOJIIPHYIO KOHLIEHTPALNHU ITOJIyIeHHOTO PAacTBOpa, 00beM KOTOPOro paBeH 8 JL.

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

38. BeluMCINUTE SKBUBAJIEHTHYIO U MOJIIPHYIO KOHLIEHTPALlUM PAacTBOPA a30THOW KHUCIJIOTBI
HNOj3 ¢ MaccoBoii noneii pactsopeHHoro semectsa 20,8 %, minoTHocTeo 1,12 r/em®. Ckomnbko
rpaMMOB KHCJIOTbI COJEPKUTCS B 4 J1 3TOro pacTsopa’

39. U3 700 r pacTBOpa CEpHOI1 KUCIOTHI C MAaCCOBOM JloJiel pacTBOpeHHOro BemecTsa 60 %
BbInapuBaHueM ynanunu 200 r soasl. Hemy paBHa MaccoBast 0JIs1 pACTBOPEHHOIO BEIECTBA B
OCTaBLIEMCs] pacTBOpe (B MpOLeHTax)?

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

41.0Onumure TePMOXUMHYECKUNH METOJ yMArdeHus Boabl. OTBET MOTUBUPYITE

COOTBETCTBEHHBIMU YPABHEHUSIMU PEAKLIUN.

42. ConoBO-M3BECTKOBBIN U (hOCaTHBIN METOABI YMTYeHUsI BOJbI. Kakoe KONMM4ecTBO U3BECTH
CaO u compr Na2CO3 Heobxomumo anst ymsirdernst S00 71 BOABL, )KECTKOCTh KOTOPOH paBHA 4 Mr-
9KB/n?

43. Kakue coequHeHUs1 00YCIIOBIMBAIOT BPEMEHHYIO KECTKOCTb, KaKHE TTOCTOSTHHYIO?



MarnueBasi 3keCTKOCTh BOJIbI paBHA 4 MT-3KB/JI, COJIep:KaHUE HOHOB KaJIbIHst paBHO 80 Mr/i.
Uemy paBHa 00111as1 ’KECTKOCTb BOJIbI?

44 YwMsiraeHue BoAbl METOAOM OOMEHA HOHOB.

45.C xaxoi LieJbro MPOM3BOASAT U3BECTKOBaHUE BOAbI? Hanuimure ypaBHEHUSA IPOUCXOSIIIUX
peakuuii. Berancaure konudectso 60 %-oit m3sectn Ca(OH)2, HeoOxoanmoe st ymsraeHust 1
M’ BOJIBI C OOITEil JKECTKOCTBIO 8 MI-3KB/II.

46. BpuucianTe *)ecTKOCTh BOABL, 3Has1, uTo B 600 11 ee comgepxkutcs 65,7 r ruapokapOoHaTa
MarHus 1 61,2 T cynbdara Kanbuus.

47. Onpenenure HeoOxoaumyto no3y CaO, mr/n, aiis 06paboTKH BOABI CO CIEAYIOIIUMU
TaHHBIMU: KapOOHATHASI JKECTKOCTh 45 Mr-3kB/1; cBobomHast CO2 - 15 Mr/in, HOHOB MarHust Mg2+
- 18 mr/n; akTuBHOTO NpoaykTa B m3BecTH 60 %.

48. Kaxoe xonmuaecTBo MgSO4 Hamo pacTBOPUTH B | 11 TUCTHIUTMPOBAHHOHN BOABL, YTOOBI
MOJIYYHUTh BOY C JKECTKOCTBIO 5 Mr-3kB/1. CopeprkaHne HOHOB MarHusi B BOZI€ PaBHO 36 MI/,
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 KOIUYECTBO BOABI B IUTPAX, KOTOPOE MOKET YMSITYUTh KATHOHUTOBBIN (QUIBTP

ob6bemMoM 3 M ¢ 0OMeHHO# eMkocThI0 200 I-3KB/I, €CiTi 00IIast )KeCTKOCTh BOJBI paBHA

6 Mr-3kB/1. Uto coloii mpeacrasisieT KaTHOHUTOBBIN GuibTp? HazoBute sTansl paboTsl

KaTHOHUTOBOTO (PHIIBTpA.

51. Bona ¢ kapOOHATHOM KECTKOCTBIO 3,5 MI-3KB/N monBepraercss Na-KaTHOHHPOBAHUIO.
Omnpenennre KOHIEHTPALMIO OKapOoHaTa HATpHsI, MI/JI, B yMAr4eHHOH Boxe. Omummnre
IIPOLIECC IBYXCTYNEHUYATOro npouecca Na-kaTHoHupoBaHusl. Kakue peakiiuyu UMEIT MECTO B
JaHHOM Tpouecce?

52. PaccuuTaiiTe pacxon COJY Ha OJHY PEreHEPALMI0 KATUOHUTA, €CJIM BbICOTA CJIOA KATUOHHUTA
2 M, 06MeHHast eMKOCTb 280 r-3kB/M°, yaenbHsIi 200 r/r-3kB, auameTp QUIbTpa 2,5 M.
Onumure mporece yMIrdeHus BOABI MPH MapajuIeIbHOM (PHIBTPOBAHUH Yepe3 aMMOHUI-

KaTUOHUT U Na-KaTHOHUT.

53. Koraa npou3BoaAT nojlesauuBaHie BOAbI IPU KOATYJISILIMY CEPHOKUCIBIM aJTFOMUHUEM?
Kak BpI3BaTh XJI0MBE0OOPA30OBAHME, €CIIH KOATYJISILNS BOJBI TPOUCXOIUT NMPH HU3KOH
temneparype? Kak mocTynaroT, Korzua BpeMeHHast JKeCTKOCTb, HeOOXOquMast Il UCTIONb30BaHUS
BCEH TO3bI KOAryJIsTHTa, HeocTaTouHa? BeraucnnTe onTuManbHyo 103y koaryiisiata Al2(SO4)3
IPU MyTHOCTH BOABI, paBHOH 100 mr/o.

54. OGe33apaxuBaHuE BOJBI XJIOPOM U XJIOPCOMEPKAIINMHE BemecTBamMu. [IOHATHE «aKTUBHBIN



XJI0p». Onpenenme COACPIKAaHUEC aKTUBHOI'O XJIOpa B XJ'IOpHOfI HU3BCCTU CICAYIOLICTO COCTaBa:

3Ca0Clz* Ca(OH).¢5H:0.

55. Ot kakux (aKTOPOB 3aBUCHT XJIOPOMOTIOMAeMOCTh BOAbI? Korna mpousBoasT
XJIOPUPOBAHUE BOABI C AMMOHHU3AITHEN?

56. JlaliTe XapaKTEPUCTUKY OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklni. UTO MOHUMAIOT MOJ
cTeneHbto okuciaeHus1? CocTaBbTe ypaBHEHHE OKUCINTENbHO-BOCCTAHOBUTENBHON pPeaKILny,
UAyLIEeH IO CXeMe

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

57. Ucxons U3 CTeNeHN OKUCIICHUs a30Ta, cepbl U Mapranma B coequnennsix NHz, HNO2, HNOs,
H>S, H2S03, H2SO4, MnO2, KMnQy4, onipenenuTe, Kakue U3 HUX MOTYT OBITh TOJBKO
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(UIMEHTHI B YPABHEHUHN PEAKINH, UAYIIEH MO CXeMe

K2Cr207 + H2S + H2SO4 — S+ Cra(SO4)3 + K2SO4 + H20
VKa)uTe OKUCIIUTEND, 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 YPaBHEHUI paccTaBbTe KOA((UIMEHTHI B YPABHEHNE PEAKIINH, UAYIIEH 10 CXeMe
KBr+ KBr + HoSO4y — Br + K2S0O4 + HoO

60. MOFYT JIX ITIPOUCXOAUTDE OKUCITUTCIIbHO-BOCCTAHOBUTCIIBHBIC PEAKIIUN MEKY BCIICCTBAMM !
a) NH3 u KMnOy; 6) HNO2 u HJ; B) HCI u H2Se? ITouemy? Ha ocHOBaHHMH 3JI€KTPOHHBIX
ypaBHEHHH paccTaBbTe KO3(PPUIMEHTH B YPaBHEHHUE PEAKLIUH, UAYIIEH 110 CXeMe

KMnO4 + KNOz + HoSOs — MnSO4 + KNO3 + K2S04 + H2O

61. B kakoM COOTHOIIIEHHH HEOOXOIUMO CMEIAaTh KUCIIbIE U IEJOYHbIE CTOYHbIE BOIbI IJI UX
MOJTHOM HEUTpaTN3aLiy, 3Hasl, YTO LIEJIOYHOCTh CTOYHBIX BOA paBHa 10 Mr-ske/I, a
KHUCJIOTHOCTD - 20 Mr-akB/n1. PaccumnTtaiite HeoOX0nuMoe BECOBOE KOJUYECTBO rallleHONH U3BECTU
nns Hefirpamusanua 500 MP CTOUHBIX BOJ, COEPKAIINX 4,5 T/7 CEPHOM KHCIOTHL.

62. CTouHbIE BOABI TPABHJIBHOTO LI€Xa COAEPIKAT CEPHYIO KUCIOTY B KonmdecTse 4,5 1/11.

CKOJIBKO HeralieHOH U3BeCTH HY>XHO IJisd HeﬁTpaHHSaHHH KUCJIOTHI, €CJIN 00BbEM CTOUHBIX BOJ



cocrasysier 1 M 2.

63. Konnounnoe cocrosiaue Bemmectsa. Knaccupukauus komtonanbix cucrem. Koarynsims u

cenuMeHTaLus (MOTUBUPOBATh OTBET HA MPUMEPax)

64. CtpoeHue KOJJIOUAHBIX YacTull. [Ipupoaa qBOMHOTO 3IEKTPUIECKOTO CIos. { - U &-
noteHmai. M3osnextpudeckoe cocrostaue. [IpencraBpTe yCIOBHYIO XUMHUECKYIO hopMyTy
CTPOEHHS] MULIEJUIbI KOJJIOUTHOTO pacTBOpa KPEMHHUEBON KUCJIOTHI, €CJIM B PaCTBOPE UMEIOTCS
H:Si0s3; K*; Si03* IIpencTaBbTe CTPOSHHE MULIEIUIL! B U303 IEKTPHIECKOM COCTOSHHM.

65.2NeKTPOKUHETHUECKHUE SIBIEHUSI. DIEKTPOOCMOC, 3JIEKTPO(Ope3 1 UX MPAKTHIECKOe

MPUMEHEHHE.
66. O0mas xapakTepucTuka COpOUOHHBIX npoueccoB. CopOLMOHHOE PaBHOBECHE.
67. CopO1usi Ha rpaHULE pas3esia TBepAOe BElIeCTBO-KUAKOCTb. M30TepMbl copOIuu.

68. @OpMBI YTOJIBHONU KUCJIOTHL. Y CTAHOBUTE COOTHOLIEHUE MEXAY KOHLIEHTPALUAMU
rugpokapbonatHoro nona HCO3™ u yromeHoit kucnorsl H2COs3 mpu pH = 4, t° = 25°, ecnu

KOHCTaHTa JUCCOLMALIMHI YTOJBbHON KUCIIOTHI 10 nepBoii crynern K = 4¢10-7.

69. CtabmipHOCTD BOABI. MeTozb! onpeneneHus crabmipbHocTH. Onpenenure COOTHOIIEHUE
Mexy KoHueHTparuamu HoHos [CO3 2] u [HCOs ] mpu pH = 12, t° = 25 °C, ec1u KOHCTaHTa

aucconuanuu mo Bropoit crymenn Kz = 5,6010-11.

70. Onpenenure CTaOMIBHOCTD BOJBI, eciiu B Hell coaepskutcst [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. CocTaB U TOKa3aTeId KaueCTBa CTOYHBIX BOLL.

72 MeTtonbl OUUCTKH CTOYHBIX BOA. Jl€CTPYKTUBHBIE U pereHepaTuBHble MeTOAbI. [Ipremel,
HCIIOJIb3YEMBI€ B IPOLIECCE OUUCTKHU CTOYHBIX BOJ.

73. Mopdomnorus 6akrepuii. CTpoeHue OakTeprabHON KIETKH.

74. Pa3MHOKeHUE, IBIIKEHUE, CIIOPOOOpa3oBaHe OaKTEPHIA.

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

76. JIprxaHue MUKPOOPTaHU3MOB U UX POJIb B KPYyrOBOPOTE BELIECTB B IPUPOJE.
77. BausiHMe BHEIIHUX YCJIOBUN HA Pa3BUTHE MUKPOOPTaHU3MOB. DaKTOPBI pOCTa.

78. A>poOHBIe MPOLIECCHI OUUCTKH CTOUHBIX BOA. bruonornueckne ¢punbtpel. bruonenossr

OUOJIOrHYECKOMN IIJICHKU.



79. AsporeHku. buonenos aktusHoro una. Mnosblii HHAEKC, BO3pacT akTUBHOIO HJIA.

80. AHa3poOHBIE MPOLIECCH OYUCTKU CTOYHBIX BOJ. MeXaHHW3M METaHOBOTO OPOXKEHHUSI.

COpakuBaHHE B METAHTECHKAX.

81.06béM 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 CPAaBHUTE €rO 3aIachl B
OKEaHWYECKOH BOAE C 3aracaMi B Pa3BeIaHHBIX MECTOPOXKICHUSX Ha cyle — 18 MITH.T.

82 MogsipHast KOHIEHTpPAIHUs 3010Ta B MOPCKOii Boze pasHa 2,5%107!! monn/m, aB 1 T
30JIOTOHOCHOM pyabl copepskutcs 10 r 30m0Ta (yKka3aHbl cpenHue 3HaueHus ). Paccunraiite: 1)
00BEM MOPCKOM BOZBI, B KOTOPOM CONEPIKHUTCS | KT 30J10Ta;

2) BO CKOJIBKO pa3 MaccoBasi JOJIsI 30JI0Ta B IPOMBIIUIEHHBIX PyAax OOJbIle ero MacCOBOH OJIH
B MOPCKOii Bofie (IIIOTHOCTh BOABI ~ 1 T/cm®);

3) oLleHUTE MaKCHUMAaJIbHBIE 3aTPaThl HAa 1OOBIUY PYIBI U BBIACICHHE U3 He€ | Kr 30510Ta, eciu
ero meHa pasHa ~ 10$/;

4) MPEATIONONKUTE, KAKHUE SKOJIOTMICCKHUE U SKOHOMHWYCCKUEC MOCIICACTBUA MOXKHO OXKUAATh IJIA

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

83 KoHueHTpaLus MHOHOB BOAOPOAA B JOKAEBbIX Bojax Hurepun Bo Bpems rpo3bl JOCTUTAE€T
0,001 monw/n. BeimonmHuTe cienyomiue 3ananus; 1) o0bsICHUTE NOSBIIEHHE HOHOB BOJIOPO/A B
JOKAEBOM BOAE U HATTUIIIUTE YPABHEHHS] COOTBETCTBYIOIINX PEAKLIUH;, 2) pacCUUTANTE MACCy
KHUCJIOTHI B TOKIEBOU Boae Maccoit 1#105 T (Macca cpemHero rpo3oBoro objaka); 3) oneHure
MacCy yrieKUCIIOro ras3a, MOCTYMAKLIYI0 B aTMOC(epy MOCe BBINAEHHs TAKUX OCAIKOB B
paiioHax, conmeprKamux kKapOOHATHBIE TOPOABL.

84. B LleatpanpHoii EBponie n CeBepHoii AMeprke ObIBatOT JOXKIN, B KOTOPBIX KOHLIEHTPALIHS
MOHOB Bozropona pocturaer 1x10™* momne/n (pH = 4). OueHnTe Maccel CEpHO U a30THOMN KHCIOT
B | T mO’KAEBOH BOBI, HCXOS U3 CIAEAYIOLINX MPEATIONOKEHUH: 1) KHCIyI0 cpeay co3maer
TOJIbKO CEePHAsl KUCIIOTA; 2) TOJIBKO a30THAsA KUCIIOTA; 3) CMECh KUCJIOT B MOJIIPHOM OTHOLIEHUU
1:1. IIpoananusupyiite, Kakas gokaeBas BoAa (M3 YKa3aHHBIX) OMACHEe JUIsi MPAMOPHBIX U

U3BECTHSAKOBBIX COOPYKEHUIT?

85. KucnoTHble 10U pa3pyllIalOT NaMATHUKY KyJbTypbl. CpaBHUTENBHO MPOUHBIN Mpamop
pearupyer ¢ pacTBOPOM CepHOM KuchoThl 1 pespamaercs B runc (CaS04x2H20). Cvena
TEMIIEePaTyp, MOTOKH JOXKAS U BeTep OBICTPO pa3pyIlaOT 3TOT MATKUI MaTepuan. OueHuTe
00BEM JOXKIEBON BONBI, coAep Kalieil cepHyro kucnory (pH = 4), npu KOHTaKkTe ¢ KOTOPO CII0H
MpaMopa TOmmuHOH 1 MM 1 mromaaso 10 M? mpespamaercs B rumc. [notHocTs Mpamopa 2,8
1/cM3; CTENeHN TUCCOLMAIINH CEPHOM KUCIIOTBI, KaK IO TePBOM, Tak U 1o BTopoi crynenu 100
%. OueHnTe JOCTOBEPHOCTD MOJTYYEHHOTO 3HAUEHUS.

86. Ha nae UepHOTO MOPSI MOCTOSTHHO 00pa3yeTcsi CEPOBOIOPOA — 3TO PE3yJIbTaT
JKU3HEAESITEIbHOCTH CYJIb(aTBOCCTAHABIUBAKOINX OakTepuil. [Ipoucxoasmumii mpouecc MOXKHO



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

PaccuuTaiite o6bveM (H.y.) cepoBonopoaa, oOpa3yromierocs mpyu BOCCTaHOBJICHNH 1 KT cynbdara
KaJbLus, 1 OOBSICHHUTE, TOUeMy BepxHUE ci1ou Bozbl (MeHee 150-200 M) HE comeprkat
cepoBoaOpoaa.

87. @oTocuHTE3NpyrOINe OaKkTeprH (HapUMep, MypIIypHBIE U 3eJIeHbIE CePOOaKTepUn)
BOCCTAHABJINBAIOT YIJIEKUCIIBIN ra3, UCIONb3Ys, CEPOBOJOPOA KaK JOHOP BOAOPOAA.
COBOKYIHOCTB 3THX MPOLECCOB MOKHO YIPOLIEHHO MPENCTABUTH B BUAE CXEMBI

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

B cBs131 ¢ 5TUM MUKPOOPraHU3Mbl UTPAIOT BaXKHYIO POJIb B OYUCTKE OT CEPOBOOPOA
OCBEIICHHBIX 3arPsI3HEHHBIX BOJOEMOB, B KOTOPBIX 3TOT ra3 o0pasyercs B pe3yjbTaTe
pa3JIoKEeHHs] OpraHUYecKuX BelnecTs. Paccuuraiite: 1) Maccy cepoBOOpOa, PACXOAYIOIIEroCs
NPU CHHTE3€ MUKPOOPTaHU3MaMH yriieBosa Maccoit 90 r; 2) 00beM OUUIEHHON NPU 5TOM BOJBI,
€CJIH Y4€CTh, YTO B PE3yJIbTaTe KU3HEAEATSIbHOCTH OaKTepUii KOHLIEHTPALIHSI CEPOBOAOPOAA
cHm3miack Ha 80 % u coctasmina 0,5 mr/n (Bona ¢ Takum conepxkaaneM HoS mpuronna s
HCTIOJIb30BAHUS B TEXHUKE).

88. B mpouecce pa3BuTHsi BOIOPOCH MOTPEOISIIOT 16 aTOMOB a30Ta Ha KaXKIbIN
HCTIOJIb30BaHHBIN aTOM (hocdopa. YpaBHEHHE CHHTE3a KJIETOYHOTO BEIECTBa BOAOPOCTICH B
HMOHHO-MOJIEKYJSIPHOH (hOpMe MOXKET OBbITh YIIPOLIEHHO 3aIMCAHO CIESAYIOLUM 00pa3oM:
106CO2 + 16NO* +HPO4* + 122H20 + 18H+—C106H2630110N16P1 + 1380x.

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/in) u azora (0,3Mr/11), ONHOBPEMEHHOE TPEBBIIIEHNE KOTOPBIX
NPUBOMIUT K YCHJICHHOMY POCTY Bojopociei. Onpenenure, Oyner au HabMOaaThCs [IBETEHNE
o3epa, eciii KoHIeHTpaius ruapodochar-noHoB B o3epe paBHa 0,024 Mr/i, a HUTPAT-UOHOB 6,2
MI/JI, 1 HAJUTE OTHOIIEHHE YHCIIa aTOMOB a30Ta K YHCITy aTOMOB (hocdopa B 3TOM BogoeMe
(ruppodocdar u HUTpAT-UOHBI — OCHOBHBIE XUMHUECKHE (HOpMBI a30Ta U Gochopa B BOze).
IIpemnoxure ciocoObl OrpaHIYEHHs POCTa BOAOPOCHEH B BOAOEMAX.

89. B moa3eMHBIX BOIAX kejie30 OOBIYHO HAXOAWTCS B BUAE ruapokapbonara sxemnesa (1),
IpUYeM KOHIIEHTPALUsl HOHOB JKeJe3a MOXKET MPEBBIIATD NPEAETbHO TOMYCTHMYO
KOHLIEHTPALMIO B MUTheBOH Boze (0,3 Mr/mur). DT BOIBI OUUINAIOT OT JKeJIe3a yIPOLIeHHON
aspanmeii: CBOOOIHBIM MazieHneM BOJbI C BBICOTHI 0,4 — 0,6 M ¢ mocnenyromuM GrIbTpOBAaHHEM
yepes cioii 3epHucTOoro Marepuaina. Kakas macca ocagka — rugpokcuna sxenesa (I1I) — moxxer
BBITIACTB TpH aspanuu 100 T BobI ¢ KOHIEHTparueii nonos Fe?' 2,8 mr/n, ecu mpu 3tom
oxucnsercst 90 % nonos Fe?'?

90. Ouenure, Ha CKOJIBKO METPOB NMOAHUMETCS YPOBEHb OKEAHOB, €CJIN BCE JIEAHUKU PaCcTaroT.
VcnoBus pacyera: a) 00beM Nba B IEJHAKAX BCETO 3eMHOTO Mapa paBeH ~ 24MIH. kv, 0)



panuyc 3emin 6370 kM; B) OKeaHbl 3aHUMAOT 71 % MOBEPXHOCTH IMJIAHETHI, T') TUIOTHOCTD JIBIA

0,92 r/cm®, moTHOCTH BoAbI 1,00 r/em’.

JIna npomescymouno2o KoHmpons

Bonpocs! k 3auery

OK-7— cnoco0HOCTBHI0 K CAMOOPTaHM3AIUN H CAMO0OPA30BAHUIO;

Ne

i HaumenoBaHue Bonpoca

1. | Bonau 6uochepa. X035HCTBEHHO-MUTHEBOE, CETBCKOXO3SIICTBEHHOE W MPOMBIIIJICHHOE
BogocHaOxeHue. CBsi3b BONOCHA0KEeHNUsT, 0OOBOAHEHUS U BOTOOTBEAEHHUS C TJI00aIbHBIM
KPYrOBOPOTOM BeLIECTB. TeXHUYECKUI TPOrpecc U OXPaHa BOJHBIX PECYPCOB.

2. | Crpoenue Monekynbl Bojbl. CTpyKTypa JbJa, )KUAKOH BOAbI U napa. Pusuko-
XUMHUYECKHE CBONCTBA BOJbL. AHOMAJIUU CBOICTB BOJbI U UX CBSA3b CO CTPYKTYPOH.
JlnarpamMma cocTosiHus BOAbl. Pa30BbIe PABHOBECHS.

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

4. | PactBopbl snexktponutoB. CuibHble U ciabble  3JeKTPOJUThL. KomudecTBeHHBIE
XapaKTEPUCTUKH MPOLIECCA SJIEKTPOIUTUIECKON TUCCOLUALIUH.

5. | BsauMogaeincTeus B pacTBOpax 3JIEKTPOJHUTOB U HE3JIEKTPOJIUTOB.

6. | Huccoumanus Bonbl Illkana pH. Bydeprsie pacTBopbl, X posib B padoTe OYHUCTHBIX
COOpPYKEHHI XUMUYEeCKOW ourcTke BoAbl, B mpaktuke AIIK, o6beMHOM XUMHUYECKOM
aHanuse. bypepHast eMKOCTb.

7. | DNEeKTPOXUMHUYECKHE MPOLECChl. DIEKTPOJIN3 JJII OYUCTKH BOIBI (3JIEKTPOKOATYJISLIHS,
snekrpodnoraimst u np.). Kopposus, ee BUIbL, MEXaHU3MBI MPOLIECCOB M (PAKTOPHI HA
Hee BIUSIOLINE.

8. | CkopocTe  xuMHYeckux ImpoueccoB. DakTopbl, ONpeAeNsole JIOCTH)KEHUE
XHMHYECKOrO PAaBHOBECHS B PEarupyrolle CUCTEME.

9. | Cucrema canpoOHOCTH OpPraHM3MOB W €€ NpPUMEHEHHe [UI1 OLEHKH CTENeHU
3arpsA3HEHHOCTHU BOJIOEMOB.

10. | PaznuuHble  MeTOABI  ONPECHEHWs  BOAbL.  JUCTWUIALUS,  BbIMOpAXXMBAaHHE,
3IEKTPOXUMHUYECKHI METO, METOZ HOHHOTO OOMEHa.

11. | CtpoeHue OakTepHalbHOM KIeTKH. XUMHYECKHiA cocTaB OakTepuil. [Iutanue u npixanue
OakTepHii.

12. | IlpuponHble BOABI U UX XapaKTEPUCTHUKA.

13. | CpoiicTBa xJlopa U XUMHUYECKHE OCHOBBI XJIOPUPOBaHUA. XJIOPUPYIOLIUE PEAreHTHl,
TUAPOAN3. XJIOPOHOrJOIAeMOCTh BOABL JlexnopupoBaHue BOIbL. XJIOPUPOBAHHUE C
MpeABapUTEIbHON aMMOHU3ALUEN.

14. | Mopgomnorust ~ OakTepuii. Hutuatele  ¢opmbr  Oaxrepwuil. H3smeHunBocThb
MHUKPOOPTaHU3MOB.

15. | MexaHuuyeckne METOAbI OYUCTKU CTOUHBIX BOX. OrcranBanue. Koarynsaumsi.

16. | MeTtoasl yaaleHusi TSDKEIbIX MeTayioB. PeareHTHble Metonbsl. HOHHBIA OOMeEH.
I"anpBaHOKOATYJISTOPHL.

17. Muxpodnopa n MukpodayHa akTHBHOTO HJIa.




18.

DakTOpbl, BAUSIOMNE HA CKOPOCTh PEAKLUU. 3aKOH NEHCTBHSI MacC IJisi TOMOTE€HHOH U
TeTePOTeHHON peakLny. JHEPryus aKTHBALIUU.

19.

[ TpumeHenne QroTauuu 11t OUUCTKH BOABL. Bunbl ¢iotanmm. MexaHu3M AeiCTBUS.

20.

XapaxkTep U MICTOUHUKH 3arpsi3HEHUs] BOLOEMOB.

21.

@DakTOpbl, BIUAIOIINE HA CKOPOCTh PEAKIMH. 3aKOH ACUCTBUSI MAacC IJIsi TOMOTE€HHON U
reTePOTeHHON peakuny. JHEPrus aKTHBALIUH.

22.

[TpumeHenne QroTaunu 15t OUUCTKH BOABL. Bunbl ¢piotanmmn. MexaHu3M AeicTBUS.

23.

XapaxkTep U UICTOYHHUKH 3arpsi3HEHMs BOJOEMOB.

24.

BiysHNe BHEIIHUX YCJIOBUI HAa pa3BUTHE MUKPOOpPraHu3moB. DakTopsl pocta. Bnusaue
TEMIIepaTypPbl CBETA, PEAKLIUU CPEMBL.

25.

HOBerHOCTHbIe SIBJICHUA. AI[COp6L[I/I$I Ha rpaHUuE ) KUAKOCTh- ra3, )XUAKOCTb - X KUAKOCTD,
ra3 - Teepaoe Teno. [IpakTuyeckoe npuMeHeHNe aacopOLHH.

26.

bakTepuonaornueckuii aHanu3. BreineneHue YuCcThIX KyJbTyp.

OIIK-1 — cnoco0HOCTH HpeayCMOTPETh MEpPbl MO COXPAHEHHIO H

3alIUTEe 3KOCHUCTEMbI B X0A€ CBOeii 00ImecTBeHHOH M mNpodeccHOHAIbHOI
AeSITeIbHOCTH

27.

PU3UKO-XUMHYECKUE METOAbl O4YHUCTKU CTOYHBbIX BoA. Koarymsauusa. @aoxkymasuus.
Mexanuzm neficTBus.

28.

XMu4eckre nokasarenau kauectsa Boabl, pH, sxxectkocts, XIIK, BIIK.

29.

CamoouuineHre BogoemMa OT NaTOreHHOH MUKPOQIIOPHI.

30.

MeToapl OCBETJICHMS ¢ YaCTUYHOTO O0eCLBEeUMBAaHUS BOABLL, 0O0paboOTKa BOIBI
KOAryJITHTaMH, BEIOOP ONTHMAJIbHBIX YCIIOBHIA, pacyeT JO3bI KOATYJISTHTA.

31. | YronbHas xkucnora. OnpeneneHne arpeCCUBHOCTH.

32. | Oxucnenne OPraHUIeCKHX BELIECTB B a3POOHBIX YCIOBHUSX.

33. | Meroasl nmony4eHus: KOJUIOUIHBIX pacTBOPOB. CTpOEHNE MULICIIBL

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

35. | OxucnsieMocTb. MeTOobI ONpeaeneHHUs!.

36. OKUCINUTENbHO-BOCCTAHOBUTENbHbIE  MOTeHUManbpl.  OmnpeneneHue  OKHCIUTENbHO-

IBOCCTAHOBUTCJIbHBIX YCJIOBI/IfI HpeCHOfI BOIBI OTKPBITBIX BOJOCMOB.

37.

OCHOBHBIE NPpUEMbI TEXHHUYCCKOI'O BOSI[efICTBI/Iﬂ Ha MI/IKpO6HOG HaCCJICHUC BOOBI.
Bpengle " TIOJIC3HBIE MHKPOOPTAaHU3MBI. )KI/ISHGI[GSITGJ'IBHOCTB MUKPOOPraHUu3MOB Ha
BOOOIIPOBOAHBIX OUUCTHBIX COOPYKCHUAX.

38. | CaHuTapHO - XUMHUYECKUH aHANIU3 NPUPOAHBIX BoA. Pu3nuecKue MOKa3aTelu KauecTBa
BOJBL

39. | Onpenenenue MNpO3PavyHOCTH, MYTHOCTH, LIBETHOCTH, B3BEIIEHHBIX BELIECTB U
OKHUCJISIEMOCTH BOJBL.

40. | PactBopbl. CriocoObl BbIpa)K€HHS KOHLIEHTPALIMHM PACTBOPOB. MOJISIPHAs, MOJISIpHAs
KOHLIEHTpaLusl SKBUBAJICHTOB, MOJISIJIbHOCTb, MAacCOBasi 10Js1, TUTP. Paccunraiite mMaccy
THAPOKCUZIA HATPUSl M MacCy BOXbL, HeoOXxommMmyro st mpurotomienust S00r 5%
MOIOILIErO PACTBOPA.

41. | YyacTue MUKpOOPTraHM3MOB B KPyrOBOPOTE BEIECTB B MPUPOE. Y IbTPAMHUKPOOBI.

42. | @akTOphl, BIUAKOILIME HAa CKOPOCTb XMMHUYECKHUX pEeaKLWUU. OHEprusi aKTUBALUU.
I'OMOreHHBIN U reTepOreHHbIN KaTalus.

43. | IIpocrefiumne. OOIIMEe CBeEHUST O CTPOCHHUM KJIETKH M MecTaxX ux oburtaHusi. OCHOBBI

KJIaCCU(UKALIUH TPOCTEHIIHX .




44. | OOmmas, NoCTOsSHHASL, BPEMEHHAs! JKECTKOCTh BOBI. METOIbI yMATUEHHST BOABI.

45. | Mexanuyeckue MeToabpl OUUCTKH BoAbl. @unpTpoBanue. IleckonoBku. OTCTONHUKY.

46. | Bnussane (QU3MYECKNX, XUMHUYECKHX OHOJOTHYecKuX (DaKTOPOB Ha  pPa3BUTHE
MHUKPOOPraHU3MOB.

47. | OnpeneneHue arpeCCUBHOCTH YTOJIbHOMN KHUCIOTHI B BOAE.

48. | PU3MKO-XUMHUYECKUE METOBI OUUCTKHU BOABL DyoTanus.

49. | AspobHble Tponeccel OUUCTKU CTOYHBIX BOA. buomorndeckue npyasl. DPHEKTHBHOCTD
a3pOOHBIX METOZOB OUUCTKH CTOYHBIX BOJ.

50. | IloBepxHOCTHBIE siBIeHHUA. ApcopOuust u xemocopOuusi. [IOBEpXHOCTHO aKTHUBHBIE H
MOBEPXHOCTHO-UHAKTHUBHBIE BEIECTBA.

51. | Meronab! U3BJICYEHUS YMYJIBIMPOBAHHBIX BEIIECTB: (oTalus, 3eKkTpodioramms.

52. | XKectkoctb Bonbl. CIocOOBI €€ CHUKEHHSI.

53. | Ob6e3zapaxuBaane Boxpl. (OOe33apakMBaHHE BOABI XJIOPOM, XJIOPCOAEPIKALIMMU

BELLECTBAMH, HOIOM, 0O30HOM, HOHAMH cepedpa.

IHK-16— CIIOCOOHOCTHIO HCMOJL30BATh OCHOBHBIE 3aKOHBI

€CTeCTBEHHOHAYUYHBIX JAHCUUILUINH, METOAbl MATEMATHUYECKOr0 aHAIU3a |
MOJIeJIMPOBAHUSI, TEOPETUUYECKOT0 H JIKCIMEPHUMEHTATbHOI0 HCC/eI0BAHHS
MpH peleHnd NpodheccuoHAIbLHBIX 3a1a4.

54.

Bogpopocnu, rpuel, mpocTelimne, KOJIOBPATKH, YEPBH U OAKTEPHH.

55.

OuncTtHble coopy>keHus CenTukTaHk. ByXbspyCHBIH OTCTONHUK.

56.

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

57.

Metoapl  yhaleHuss TOBEPXHOCTHO -  AKTUBHBIX  BEINECTB.  OWOJIOTHYECKUH,
ancopOLMOHHBIN HOHOOOMEHHBIH, METOJT TIEHHOH Cenaparim.

58.

KectkocTe BOABI. MeToab! OnpeneneHus.

59.

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

60.

Bpemennas :xectkoctb Bonbl. CriocoObl ee yeTpaHeHus. PaccuuTaiite Maccy rameHoi
U3BECTH, HEOOXOAUMOM JIJIsl YCTPAHEHUSI BPEMEHHOM KECTKOCTU B OTHOM KyOUYEeCKOM
METpe BOJIBI, €CITH JKeCTKOCTh BOIbI 790K,

61.

Kommnekcuble coenunenus. Koopnunauuonsas teopus Bepuepa. Metoabl nonyyeHus.
BHyTpeHHsIsI 1 BHEIIHSASA KOOPAUHALMOHHBIE chepbl KOMIUIEKCOB. CTPyKTypa
BHYTPEHHEH KOOPAMHALIMOHHOMN cepbl. LIeHTpabHbIN aTOM - KOMILIEKCO0Opa3oBaTeb,
JIMTaHIbl, KOOPAUHALMOHHOE YUCJIIO, 3apsA]l KOMIUIEKCHOIO MOHA. XUMHUYECKasi CBSI3b B
KOOPAMHALIMOHHBIX COeANHEHUsX. TUIbI KOMIUIEKCHBIX COeIUHEHH. 3HaueHue
KOMILJIEKCHBIX COCMHEHUH B XUMHH, OUOJIOTHH, CETbCKOM XO3SHCTBE M TEXHUKE.

62.

Kaxue Buabl ka4eCTBEHHOIO XMMUYECKOT0 aHalu3a Bbl 3HaeTe? Kakue aHMOHBI
OTHOCSATCS K 1-1 ¥ 2-11 aHATUTUYECKUM IPYMIaM U UX XUMHUYECKUE XapaKTepUCTUKN?
[IpuBenure ypaBHEHHs peakIMU OTAECIBHOrO OOHAPYKEeHHUs Cybdar, kapOoHaT,
optodocdat u XJOPUA UOHOB, YKAKUTE aHATUTHUECKUE 3PP EKTHI.

63.

OO6paTuMOCTh XUMHUYECKHUX PEAKINid. XHMHYECKOE PABHOBECHE B TOMOT€HHBIX U
rereporeHHbIx cucreMax. CocTosiHie JUHAMUYECKOrO XUMUYECKOTO paBHOBECHS,
YCJIOBUS U IPU3HAKKU PABHOBECHOTIO COCTOsIHUS. KOHCTaHTa XMMHUYECKOTrO PABHOBECHS,
€€ POJIb B OLIEHKE HaNpaBJIeHHOCTH XUMUYECKUX peakiuil. CMmelleHne paBHOBECHsS IpU
M3MEHEHUHU KOHLEHTPALUHU PEarupyroIUX BEeIECTB, TEMIIEPATyPhl U JABJICHUS.
ITpunauun Jle - IlaTenwe. Ponbs npeacrasieHnii 0 XUMUYECKOM PAaBHOBECUU B
MOHUMAHUU 1 OLICHKE XUMUYECKUX 1 OMOJOrHYECKHX IPOLIECCOB.




64.

Turpumerpust. OCHOBHBIE OHATHS - TUTPOBAHHE, TUTPAHT, TOUKA SKBUBAJIEHTHOCTH (€€
(1)I/IKCI/IpOBaHI/Ie XUMHYCCKHMHU METOOdaMU, (1)I/ISI/IKO-XI/IMI/ILIGCKI/IMI/I METOOaMU. Koneunas
TOYKAa TUTPOBAHUS, CTCTICHb OTTUTPOBAHHOCTU, KpUBAsd TUTPOBAHUA, AIMUKBOTA
(ompenenenusi). OCHOBHOE ypaBHEHUE TUTPUMETPUU. MOJIsIpHAST KOHLIEHTPALIUS
SKBHBaJIEHTA. TpeOOBaHUs K peaKLUsIM B THTPUMETPHUIECCKOM aHAIIN3E.

65.

KOppOSI/Iﬂ TEXHUYCCKOT'O XKEJIE3a B PA3JIMYHBIX BOOAHBIX CpE€Aax U METOAbI 3alliUThHI €T0
OT KOPPO3HH.

66

CKopoCTh XMMHUYECKUX PEAKLIUNA U €€ 3aBUCUMOCTb OT KOHLIEHTPaLUU U TEMIIEPaTyPhl.
3axon gefictByromux mace K. I'yinpnbepra u [1. Baare. KoncranTa ckopoctu
XUMHYECKOH peakuuy, ee pusnueckuii cMmbicn. 3akoH Baut-I'opda. DHeprus
AKTHBALIUU.

67

[Tonsitne 06 31eKTpoIax M SJIEKTPOIHBIX MOoTeHIManax. CTaHaapTHBIA BOJOPOIHBIN
3JEKTPOA. Psin cTaHaapTHBIX 3JIEKTPOAHBIX NOTeHIMANoB. Y pasHeHue HepHera.

68.

Y nanenne npumeceii u3 Boael. Koarymstatel (mpumepsn). Koarymsauus. Ocaxxnenne
(mpuBenUTE XMMH3M IPOLECCOB NP 100ABICHUN U3BECTH, KAJIbLIMHIPOBAHHOM COIBI U
amoMuHata Hatpusi). [Iponeccel HoHHOrO 0OMeHa — TUIIOBast MPOLENypa YMITYSHUS
BOJBL

69.

OO01ue cBeneHus 0 pacTBopax. TUIbI pacTBOPOB. BomHbIC M HEBOIHBIE PACTBOPHL
DHepreTyuka npolecca pacTBopeHus. PacTBOPUMOCTD BeIIECTB. 3aBUCUMOCTD
PacTBOPUMOCTH OT MPUPOBI U CBOMCTB PACTBOPUTENISI U PACTBOPEHHOTO BEILECTBA.

70.

[TonsiTe 0 IUCTIEPCHBIX CUCTeMaX; UX Kiaccudukanus. KosonaHeie pacTBOPHL
Mertonsb! ux nonaydenusi. CenMMEHTaLMOHHAs U arperaTuBHas yCTONUYMBOCTD KOJJIOUOB.
Koarynsanus. I'eneobpazoBanue.

71.

B uem yHukanbHOCTb BOfbpl? Da3oBas AUarpaMMa COCTOSTHUS BOJIbI, €€ IPaKTHIeCKOoe
3HaueHue. KakoB xumMuueckuii coctaB npupoaHbIx Boa? Kakue rassl, a Takxke Ipyrue
THUIIBI IPUMECEH MOXKET COZlepKaTh MPUPOIHas Boa?

72.

Kakobnl HEOOCTATKHU U MPEUMYIIECCTBA YMATYCHNA BOAbI U3BECTBIO U KaHbI_IPIHI/IpOBaHHOfI
conoii? Kakosa poip koaryassHTOB B 3ToM nponecce? Koarymsiuus u Quokysiuus.
XUMH3M peaKkiy U3BECTH U KapOOHATa HATPHS B TIPOLIECCE YMITUSHHS BOJIBL.

73.

Komnounnsie cucrembl. CriocoObl MOTyYeHUs, yCTORYHBOCTD U paspymenue. CoctaBbTe
(hopMyITy MULIEIUTBI 3011 KPEMHUEBOH KUCIIOTBI, H300pa3uTe CXeMY CTPOSHUS MULIEILIBI,
ornpeAenuTe 3apsA KOJIOUJHON YaCTHULIbL.

74.

K pactBopy NaxCO3 nobaBuiu clienyroliie BemecTBa;

a) HCI; 6) NaOH; B) Cu(NOs)2; 1) K2S. B kakux ciydasx ruaposin3 kapOooHaTa HaTpusi
yeunutcesi? [louemy? CocTaBbTe HOHHO-MOJIEKYJISIPHBIE YPABHEHHS TUAPOJIH3A
COOTBETCTBYIOLIUX COJICH.

75.

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

76.

Uro Has3bIBaeTCsA HOHHBIM NpousBeneHneM Boabl? Beruncaure pH u pOH 0, 011
pacTBOpa YKCYCHOM KHUCJIOTBI, CTENIEHb HOHU3AaLMKA KOTOPOU B 3TOM pacTBOpe paBHa 4,2
%.

T7.

Hmeercs pactBop Al2(SO4)s ¢ MaccoBoii foneit o = 10 % u maotHOCTHIO p = 1,105 T/eM’.
Kakobnl MOJIFIpHass KOHLUEHTPAUs, MOJIIpHaA KOHUCHTPA s SKBUBAJICHTA, TUTP,
MOJISLIBHOCTD M MOJISIPHAs IOJIS BEI[ECTBA HTOrO pacTBopa’

Kaxk 3aBucut crenens ruaponusa ot remneparypsi? [louemy? B kakyro cTopony




78. | cmectutcs paBHOBecHe runpoanza NaCN, ecin Kk pacTBOpy NpHOaBUTh:
a) eJIoYb; 0) CUITbHYIO KUCIIOTY; B) XJIOPUI aMMOHHUSI.

Meronbl  AeXJIOpUPOBaHUSA BOABL YpaBHEHHUs IMPOLIECCOB, MPOUCXOMNALIMX IpU
79. | nexJIOpupOBaHUU BOJBL.

80.  PeareHTHBIE METOIBI OUMUCTKH CTOYHBIX BOA: 00paboTKa KOAryJsIHTAaMH, HEHTpanu3auus
KHUCJIOT U OCHOBAaHHI.

BOHpOCbI, BBIHOCUMBIC Ha 3a4€T, AOBOAATCA OO CBCACHUA CTYACHTOB 3a MCCALl OO0 €ro
caayvu.

7.4 Meroanyeckue  MaTepHaJbl, ONpEAeISIIOIINe  NPOUeAYyPbHI
OLICHUBAHUS 3HAHHWI, YMEHHMiIi W HABBIKOB H ONbLITA JAeATEJbHOCTH,
XapaKTepHu3YIIUX 3Tanbl (POPMHUPOBAHUS KOMIETEHUMI

IIpu npoBepke Kelic-3aJaHuii OLICHUBAKOTCA. - TOCIECA0OBATENBHOCTh M
PALMOHAIBHOCTD BBITIOJIHEHUS, TOYHOCTh (POPMYIMPOBOK, OOOCHOBAHHOCTH
PELICHAN.

OueHka «OTJIMYHO»  BBICTABIACTCS IMPU  YCIOBHM  OPUTMHAIBHOIO
00OCHOBaHHOTO MPABUJIBHOTO OTBETA CTYICHTA.

OneHka «XOpomio»  BBICTABISETCS TMPH  YCJIOBHM  OOOCHOBAHHOTO
MPaBUJIBHOTO OTBETA, COACPXKAIETO 1-2 HETOYHOCTH.

OneHKa «yAOBJIETBOPUTEIBbHO» BBICTABIISIETCS TIPA YCIOBUM MTPABUIIBHOTO
MOAXO0/A K peeHuto 3aaanus, 70 % 3a1anus BBIIOJIHEHO, BEPHO.

OlleHKa «HEey/JOBJIETBOPHTEILHO»  OOHAPY)KHBACTCA CYIIECTBEHHOE
HEMOHUMAaHUE MPOOJIEMBI WITH KEHC-3alaHnE HE MPEACTABIEHO BOOOLIE.

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

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

OueHKa «XOpoIIo» BBICTABISAETCS NPH YCIOBHM MPABUIIBHOTO OTBETA
CTYJICHTA HE MEHEE ueM 75 % 3anaHuit,

OneHKa «yA0BJETBOPUTEIBLHO» BBICTABIISICTCS MPH YCIOBUM NPABHIIBHOTO
OTBETA CTyAeHTa HE MeHee 60 % 3a1aHuid.

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

Kpurepun oneHky 3HaHUi CTYICHTOB NPHU NPOBEACHUHN TECTHPOBAHUS

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

OleHKa «XOpOWIO» BBICTABISIETCS MPHW  YCJIOBUU MPABUJIBLHOTO OTBETA
cTyneHTa He MeHee ueM 70 % TECTOBBIX 3a/IaHHIA,

OILleHKa «yAOBJIETBOPHUTEIBLHO» BBICTABIISIETCS MMPU YCIOBUU MPABUIBHOTO
OTBETA CTyACHTA HE MEHEE 51 % TECTOBBIX 3a1aHUI;

OleHKa  «HEYAOBJCTBOPHUTEJIbHO»  BBICTABISIETCS  NPH  YCIOBUH
MPABWJIBHOTO OTBETA CTYACHTA MEHEE YeM Ha 50 % TE€CTOBBIX 3a/IaHHM.




Kputepusimu  ouneHkn  pedepara  SBISAIOTCA.  HOBHM3HA  TEKCTa,
O00OOCHOBAaHHOCTh BHIOOpPA MCTOYHHMKOB JIMTEPATYPBI, CTENEHb PACKPBITHS
CYLIHOCTH BOMpoca, COON0ACHUS TpeOOBaHUA K 0(POPMIICHHIO.

OleHKa «OTJHYHO» < BBINONHEHHl BCE TPEOOBAHMS K HAMMCAHMIO
pedepara: 0003HauUeHa MTpodiieMa U 00OCHOBAaHA €€ aKTYaJIbHOCTh, C/IC/aH aHaJlnu3
PA3JIMYHBIX TOYEK 3PEHUSI HA PACCMATPUBACMYIO MPOOJIEMY M JIOTUYHO M3JIOKEHA
COOCTBEHHAs MO3MLMs, CHOPMYTUPOBAHBI BBIBOBI, TEMA PACKPHITA MOJHOCTHIO,
BBIJIEPKaH 00BEM; COOJTFOACHBI TPEOOBAHUS K BHEITHEMY O(DOPMIICHHUIO.

OlleHKa «X0poIoy»  OCHOBHBIE TpeGoBaHMs K pedepary BBIIONHEHbI, HO
Opd STOM JIOMYLICHbI HEMOuY€Thl. B  4YacTHOCTH, MMEIOTCS HETOYHOCTH B
W3JI0)KEHUM  Marepualia, OTCYTCTBYET JIOTMUYECKas MOCIEAOBATEIBHOCT B
CYXICHHSIX; HE BBIAEPKaH 00BEM pedepara; UMEIOTCS YIyLUICHHS B 0(POPMIIEHUM.

OlleHKa «YJA0BJICTBOPHTEILHOY» ¥ HMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS
oT TpeOoBaHMil Kk pepepupoBaHnto. B 4aCTHOCTH: TeMa OCBELICHA JIUIIb YACTHYHO,
JOMyIIEHbl (pakTHUeCKne OMMOKH B COACPXKaHWM pedepara; OTCYTCTBYIOT
BBIBO/IbI.

OlleHKa «HEyJIOBJIETBOPHTENILHO» < Tema pedepata He PpACKpHITa,
OOHApY>KMBAETCsSl CYLIECTBEHHOEC HEMOHUMAaHUE MpoOneMbl WA pedepar He
NPEJICTABICH BOBCE.

Kpurtepun oneHKH ydyacTusi B AIUCKYCCHU:

OneHuBaeTCcs 3HAHWE MaTepuaja, CHOCOOHOCTh K €ro  000OUIEHUIO,
KPATHYECKOMY OCMBICIIEHUIO, CUCTEMATHU3ALMNA, YMEHUE aHATM3UPOBATh JIOTHUKY
paccy’KICHUH W BBICKA3bIBAHWIN: HABBIKM MMYyOJUYHOH pEYH, apryMeHTALMH,
BEJICHUS TMCKYCCUH U MOJIEMUKH, KPUTHYECKOTO BOCIPUATHS UH(OPMALUK.

OLeHKa «OTJMYHO» CTABUTCS, €CIM. CTYACHT TOJHO YCBOWJ Y4YeOHBIH
martepuan. [IposBiaseT HaBbIKM aHaIM3a, 0000IIEHUS, KPUTHYECKOTO OCMBICIICHUS,
nyONMYHOM peun, apryMEeHTalu, BEACHHS JTUCKYCCHH W MOJIEMUKH, KPUTHYECKOTO
BOCHpUATHS HMH(popManuu. Marepuan HW3JI0KEH T'PaMOTHO, B ONPEACIECHHOMN
JIOTHYECKOM MMOCIIEN0BATEIBHOCTH, TOYHO UCTIOJIB3YETCS TEPMUHOIIOTHS, ITOKA3aHO
YMEHHE WILTIOCTPUPOBATH TEOPETHUYECKUE TMOJIOKEHUSA KOHKPETHBIMU NTPUMEPAMH,
IPUMEHATE HMX B HOBOW CHUTyalMH, BBICKA3bIBaTh CBOK TOYKY 3PECHUSA,
MIPOAEMOHCTPUPOBAHO YCBOCHUE PAHEE U3YUYECHHBIX COMYTCTBYIOIIUX BOIPOCOB,
c(hOPMHUPOBAHHOCTh M YCTOMYMBOCTHh KOMIIETCHIMIA, YMEHUA W HABBIKOB. MoOryt
OBITH NOMYLIEHBI OJHA — JBE HETOYHOCTHM NPU OCBEIICHUH BTOPOCTEINEHHBIX
BOITPOCOB.

OneHKa «XOpowio» CTaBUTCSA, €CIIA: OTBET YIAOBJIETBOPSAET B OCHOBHOM
TpeOOBAaHUSIM HaA OLCHKY «5», HO NPH 3TOM HMEET OJWH W3 HEJOCTATKOB. B
YCBOCHMHU y4eOHOTO MaTepuasa AONyIEHbl HEOOIbIIUE MPOOEITbI, HE UCKA3UBIINE
COJIEP’)KAHUE OTBETA, AOMYIIEHBI OJIMH — JIBA HEA0UYETa B (POPMUPOBAHNN HABBIKOB
nyONMYHON peun, apryMEeHTalluK, BEACHUS JUCKYCCHH U IOJIEMUKH, KPUTHYECKOTO
BOCIPUATHS UHPOPMALIUH.



OlleHKa  «YyAOBJETBOPUTEIBLHO»  CTaBUTCSA, €CJAM.  HENOJIHO  WJIH
HEMOCJICIOBATEIbHO PACKPBITO COJECPKAHWE MaTepuayia, HO TOKa3aHO oOlulee
NOHMMAHKUE BOMPOCA M MPOJACMOHCTPUPOBAHBI YMEHMS, JOCTATOYHbIC Jis
JajibHEHIIero ycBoeHUst marepuana. WMenuch 3aTpyAHEHUS WU JOMYIIEHBI
OUIMOKHU B ONPEACTCHUU TOHSATHIA, UCTIOJIB30BAHUM TEPMUHOJIOTUM, UCTTPABJICHHBIE
N0CJI€ HECKOJIbKUX HABOASIIUX BOMPOCOB; MPU HEMOJIHOM 3HAHUU TEOPETUYECKOTO
MaTepuasia BbISBJIEHA HEAOCTATOUHAS CPOPMUPOBAHHOCTH KOMIETEHIIUMA, YMEHUHA
Y HaBBIKOB, CTYJICHT HE MOKET IPUMEHUTh TEOPUIO B HOBOM CUTYALIUH.

OlleHKa «HeYAOBJeTBOPUTEIbLHO» CTABUTCS, €CJIU: HE PACKPBITO OCHOBHOE
cojepkaHue y4eOHOro marepuana, OOHApY>KEHO HE3HAHWE WM HEMOHMMAaHUE
Oonblueh win Hanbomee BAXKHON YacTH yueOHOro Marepuana. JlonymeHbl OmmOKu
B OMNpPEIECTICHUN TMOHATHHA, TPU MCMOJIb30BAHUM XUMHUECKOW TEPMHUHOJIOTHH,
KOTOpbIE HE WCMPABJICHbl TOCJIE€ HECKOJBKMX HABOMASAUIMX BOMPOCOB;, HE
chOpMHUPOBAHbI  KOMMETECHIMM, YMEHUS U HABbIKM NyOJMYHON  peuw,
apryMEHTAllMU, BEICHUS IUCKYCCUM M TOJIEMUKH, KPUTUYECKOTO BOCIPUSTHUS
uH(pOpMaLUH.

Kpurtepun oneHKH 3HAHMI CTYICHTA NPH CAa4e 3a4eTa:

3aueT BBICTABIACTCA CTYIEHTY, 1) KOTOpBIA 00NamacT BCECTOPOHHUMM,
CUCTEMATH3UPOBAHHBIMM M [IYOOKMMHM 3HAHHMSIMM  Marepuaja y4eOHOH
OPOrpaMMbl, YMEET CBOOOJHO BBIMOJHATEL 3aJaHMsl, MPEAYCMOTPEHHBIE YUEOHOMH
IIPOrPaMMOiA, YCBOWJI OCHOBHYIO M O3HAKOMUJICS C AOTIOJIHUTEIIbHOM JIMTEPATYPOH,
PEKOMEHIOBAaHHOH yueOHON mporpammoil. CTyAeHTY, YCBOMBLIEMY B3aMMOCBS3b
OCHOBHBIX TIOJIOKEHWHA W TOHATMH JUACLMIUIMHBI B WX 3HAYECHUW A
nprOOpPETAEMON  CHELMAILHOCTH, NPOSBUBLIEMY TBOPYECKHE CIIOCOOHOCTH B
NOHMMAHWHU, W3J0KEHUM M WCIOJIb30BAaHUM Y4€OHOr0 Marepuasa, NPaBHIIBHO
OOOCHOBBIBAIOLIEMY MPUHATHIE PELICHUS, BIAJCIOMIEMY Pa3HOCTOPOHHUMH
HABBIKAMU W MPUEMAMHM BBITTOJIHEHUS PAKTHYECKUX PaboT.

2) CTYOeHTy, OOHApy>KMBIIEMY TIOJHOC 3HAHWE Marepuana ydeOHOH
IPOrPaMMbl, YCIEUIHO BBIMOIHSIOMEMY MPEIYCMOTPEHHbIE YUEOHOH MPOrpaMMoi
3a1aHMs, YCBOMBLIEMY MAarepuanl OCHOBHOM JIMTEPATYphl, PEKOMEHIOBAHHOM
y4eOHOH MporpaMmMoi. CryneHTy, mNOKa3aBMIEMY CUCTEMATHU3UPOBAHHBIN
XapakTep 3HaHWM MO0 JUCUUIUIMHE, CIHOCOOHOMY K  CaMOCTOSITEIbHOMY
NIOTIOJTHEHUIO 3HAHUH B X0JI¢ JaJIbHEHIIECH yueOHO0# padoThl M MpodecCroHaAIbHOM
NEATENBHOCTH, NPABWIBHO NPUMEHSIOIEMY TEOPETUUYECKUE TOJOKEHUS TPH
PELICHUM TNPAKTHYECKUX BOMPOCOB W 3a]a4, BIAACKOIIEMY HEOOXOAMMBIMU
HABBIKAMU W MPUEMAMHM BBITTOJIHEHUS TPAKTHYECKUX paboT.

3) CTyHIEHTy, KOTOPbIi MOKa3aJl 3HAHME OCHOBHOIO Marepuayia y4eOHOi
MPOrpaMMbl B 00bEME, TOCTATOYHOM M HEOOXOJMMOM ISl AaJibHEHIeH y4eObl 1
npeacTosmed paboTel MO cnenuanbHOCTA. Caenman HEOONbIIOE KOJUYECTBO
OMUOOK, HE MPEMATCTBYIOIUX OOIEMY NOHMMAHUIO PE3YJBTATOB XUMHUYECKHX
MPEBPALLCHAN, 3HAECT B3aMMOCBS3M MEXKIY KJIACCAMU COCAWHEHWH, OTBEYACT HA
BOMPOCBI B OCHOBHOM TIOJHO TNpH cJadOM  JIOTHYECKOM  O(QOPMIICHUU
BBICKA3bIBAHUSI.
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mwiomans — 42,9kB.M; YucOHAS CIICHHATM3APOBAHHAA
TIa00paTOpHsI XUMHH BOIBI (Ka()CIPBI XHMUH) .

1a00paTopHOS 00OPYIOBAHUE
(mozarop — 3 mr.;);
TEXHUUCCKHUE CPEACTBA O0YUCHHUS
(oxpan — 1 mr.);

CTICIHATM3HPOBAHHAS MCOCITH(YIeOHAS JOCKA,
yueOHas MeOeb).

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

TTomemenue Ne412 300, mocamodHbIX MeCcT — 144;
mwomans — 131,7kB.M; yueOHAS ay TUTOPHS IS
NIPOBCACHUA 3aHATHH JICKIUOHHOI'O THIIA.
CILTUT-CUCTEMA — 2 TIIT.
CTICIHATM3HPOBAHHAS MCOCTH(YIeOHAS JOCKA,
yucOHasI MeOCITB);

TEXHHYECKHE CPEACTBA 00yUCHHUS, HAOOPHI
JCMOHCTPAIIMOHHOTO 000PYI0BAHHA U YUCOHO-
HATJITHBIX TOCOOMH (HOYTOYK, MPOSKTOP, SKPAH);
mporpamMuoe odecnieucHue: Windows, Office.

TTomemenme No234 300, mocamodHbIX MeCT — 12
miomans — 38,0kB.M; YucOHAS CIICHHATM3APOBAHHAS
Ta00paTOPHA AHATTUTHICCKON XuMuH (Ka@eapsl
XUMUH) .

1a00paTopHOE 00OPYIOBAHUE
(mkad maboparopHbIit — 1 mIT.;
nenrpugyra — 1 mr.;);

CTICIMATM3HPOBAHHASL MCOCITH(YICOHAS OCKA,
yueOHas1 MeOeTIb).

«XUAMHS U
MUKPOBUOJIOT
WS BOJIbD»

TTomemenue Ne420 I' [, mocagouHbIX MeCT — 25,
ILTOIAAb — 53,7KB.M; IOMCIICHHE JJIS
CaMOCTOATCIIBHOH PabOTHL. TCXHIMUYCCKHC CPEACTBA
00y4CHISI(KOMITBIOTEP NEPCOHANBHBIN — 13 1mT.);
J0CTYI K ceTH «MHTEpHET», JOCTYH B 3JCKTPOHHY O
HH(OPMAIHOHHO-00PA30BATCIFHYIO CPEAY
YHUBCPCHTCTA,
CTICIHATTM3HPOBAHHASA MCOCIb (YucOHAs MCOCTD).

ITporpammuoe obecnieuenne: Windows, Office,
CICIHANH3HPOBAHHOC JIMICH3HOHHOE B CBOOOIHO
PacIpOCTPaHICMOE IPOTPAMMHOE OOCCIICUCHHC,
HOpCAyCMOTPEHHOE B paboucii mporpamme

350044, Kpacnomapckuii
Kpai, r. KpacHozap, yi.
M. Kamunauna, 13




