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KoMmnerenmust:

OIIK-2 Crioco6eH MpuMeHATh COOTBETCTBYIOMIHHA (DU3UKO-MaTeMaTHIECKI armapaT, METOIbI aHAIN3a U MOJEIIUPOBAHUS, TEOPETUIECKOTO U
AKCIIEPUMEHTAIBHOTO MCCIICIOBAHMYSI IPH PEIICHUH MPO(EeCCHOHATBLHBIX 3a/1a4.

I/IHI[I/IKaTOpBI JOCTHXKCHUS KOMIICTCHIIUN .

2.1. 3naer 6a3y (HU3NUKO-MATEMATHIECKOTO alIapaTa, METOI0B aHAJIH3a M MOACITHPOBAHUS U HCCIIEIOBAHHS CHCTEM ITPOM3BOICTBA SHEPTUHU U
sHeproobecrnedeHnss 00HEKTOB;
2.2. YMeeT aHaIIM3UpOBaTh U MOJICIMPOBATh CHCTEMBI POU3BOJICTBA Mapa, FOPsiUei BOMBI U 3JIEKTPHUUECKON SHEPTHH, a TAKIKE CHUCTEMBI
SHEProCHAOKEHUS PA3TNYHBIX O0BEKTOB;
2.3. Bnageer MeToamu aHanM3a v MOJICIMPOBAHMS, TEOPETHIECKOTO M AKCIIEPUMEHTAIEHOTO HCCIIEIOBAHHS HCTOYHUKOB IIPOU3BOICTBA U
pacupeiesieH!sl SJHeprun

Huouxamoput Imanwt hopmuposanusn ¢ npouecce 0ceoeHuUss OUCYUNTITUHBL
docmudicenusn -
Jexyuu Ilpakmuueckue Jlabopamopnuie Kypcoeoit npoexkm Haumenosanue
KomnemeHyuu
3anamus, 3aHAMUA (padoma) OYeHOUH020 cpedcmea
JaabopamopHblil
HPAKMUKYM
OIlK-2.1 Tema 1, Tema 2, | He mpeaycMOTpeHBI Tema 1, Tema 2 He mpenycmoTpeHbl JlaboparopHas pabora.
Tema 3, Tema 4, Tect. KontponbHas
Tema 5, Tema 6 pabora. 3auer.
OIlK-2.2 Tema 1, Tema 2, | He mpegycMOTpeHBI Tema 1, Tema 2 He mpenycmoTpeHbI JlaboparopHas pabora.
Tema 3, Tema 4, Tect. KontponbHas
Tema 5, Tema 6 pabora. 3auer.
OIlK-2.3 Tema 1, Tema 2, | He mpeaycMOTpeHBI Tema 1, Tema 2 He npenycmotpensl JlaboparopHas pabora.

Tewma 3, Tema 4,
Tema 5, Tema 6

Tect. KonTponbHas
pabora. 3auer.




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJo)

Ounas popma

Ouyenounvle cpedcmea Kon-60 Min, oannoe Max, 6arnoe
Jlabopamopnasa paboma. 4 4*3=12 4*5=20
Tecm. 1 12 20
Konumponvnas paboma. 1 12 20
3auem 24 40
Hmozo 60 100




HlIxkana ouenusanusn

Hudposoe | Boipaxkenne B | CiioBecHoe Kpurepum onieHKkM HHAUKATOPOB JOCTHKeHUS NPU GopMe KOHTPOJIS:
BbIPa:KeHHE faJiax: BbIpPa:KeHHe IK3aMeH / 3a4eT C OIeHKOI 3ayer
5 87 - 100 Ormmyao  |OmeHKa «OTJIMYHO» BBICTABISIETCS CTYNEHTY, €CIH TEOPETHIECKOe
(3auTeHo) |coaep)kaHUe Kypca OCBOCHO MOJHOCTHIO, 0e3 MpoOesoB; McUYEepIBIBAIOLIE,
MOCJIEe0BAaTEIFHO, YETKO M JIOTHYECKH CTPOWHO H3JaracT MaTepual;
CBOOOMHO cCHpaBisieTcss C 3ajadaMi, BOMPOCAMH W JPYTUMH BUIAMH
IIPUMCHCHUA 3HaHI/II71; HCIIOJIB3YCT B OTBETC Z[OHOJ'IHI/ITCJ]BHI)II\/'I Marepual
BCE NPEAYCMOTPEHHBIE MPOrPaMMON 3aJaHUsl BBINOJIHEHBI, Kaue€CTBO MX
BBITIOJTHEHHSI OIEHEHO YHCIOM 0ayuioB, ONW3KHUM K MaKCHMaJIbHOMY;
aHAM3UPYET TONYYCHHBIE PE3YNbTATHI, TPOSBISIET CaMOCTOSATEIEHOCTD
. Onenka «3a4TEHO» BBICTaBIISCTCS
ITPU BBINIOJIHCHUHU 3aIaHUN
CTYJEHTY, €CJIH OTBETHI Ha BOIMPOCHI IO
4 74 - 86 Xopomio  |OrmeHKa «XOpOIIO» BBICTABISECTCS CTYACHTY, €CIH TEOPETUYECKOE
TEMaM JUCHUILIMHBI IIOCICA0BATCIbHBI,
(3auTeHO) |comepikaHWE Kypca OCBOCHO TOJTHOCTBIO, HEOOXOAWMBIE MPAKTUYECKHE
JJOI'M4Y€CKN H3JI0KCHbI, OOIMYyCKaroTCs
KOMIIETCHIIMKY B OCHOBHOM C(QOPMHPOBAHBI, BCE MPEIyCMOTPEHHbIE
. HE3HAYHUTEIbHBIE HEJOYETHl B OTBETE
mporpaMmoii  o0y4YeHHs Y4eOHbIC 3aJaHHsl BBIMOJHEHBI, KA4eCTBO UX
CTyJIeHTa, Takhe KaK  OTCYTCTBHE
BBHITIOJTHEHUSI JIOCTaTOYHO BBICOKOe. CTYIEHT TBEpAO 3HAET Marepual,
CaMOCTOSITENILHOTO ~ BBIBOJA,  PEUYEBBIC
TPaMOTHO M TO CYIIECTBY H3IaraeT ero, He JONycKas CYMIECTBEHHBIX| ' o =~
HETOYHOCTEN B OTBETE HAa BONPOC. p
3 60-73 YnoenetBopu |OlieHKa  «yIOBJICTBOPUTEIBHO»  BBICTABISAETCS  CTYACHTY,  €CIIH
TETHHO TEOPETHYECKOE COJepKaHWe Kypca OCBOCHO YaCTHYHO, HO MPOOENbl He
(3a4TeH0) |HOCAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO TMPEIyCMOTPEHHBIX
MPOrpaMMOii 33JJaHUH BBITIOJTHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPU OTBETE
Ha TIOCTaBJICHHBIA BOTPOC CTYJIEHT JIOIYCKAET HETOYHOCTH, HEJIOCTATOYHO
MpaBWIbHBIE (OPMYITUPOBKH, HAOMIOAAFOTCS HAPYIICHUS JIOTHYECKOW
MIOCJIeIOBATEILHOCTH B M3JI0KEHHH IPOrPaMMHOT0 MaTepHala.
2 Hwxe 60 HeynosrnerBop |OtieHka «HEYIOBIETBOPUTENLHO» BBICTABISETCS CTYJCHTY, eciu oH He|OleHKa «HE 3a4T€HO» BBICTABIISETCS
UTETbHO  |3HAET 3HAYMTENBHOM 4YacTH TNPOTPaMMHOTO Marepuala, JOMyCKaeT|CTYAEHTY, €Cld CTYAEHT He 3HaeT
(He 3a4TEHO) |CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIBIIMMH 3aTPyIHEHUSMH|OCHOBHBIX IMOHATHH TEMbl JUCLMUIUIMHEI,

BBIMIOJTHSICT — MpakTHYeckue paboThl, HEOOXOJAWMBIE  IMPAKTHYECKHUE
KOMIIETCHIIMM HE CQOPMHUPOBAHbI, OONBLUIMHCTBO MPEAYCMOTPEHHBIX
nporpaMMoii oO0y4eHHusl y4eOHBIX 3aJaHHil HE BBIOJIHEHO, KAaueCTBO HX
BBITIOJTHEHHUS OIIEHEHO YMCIIOM 0ayioB, OJIM3KMM K MUHUMAJIBHOMY

HC OTBEYACT Ha AOOIIOJHHUTCIIBHBIC H
HaBOJAIIMEC BOIIPOCHI MPETIOAaBaTCIIA.




KpaTkas xapakTepucTHKA OLEHOYHBIX CPEICTB
o pucriuinie b1.0.21 Ou3nko-XxuMHUYECKHE OCHOBBI BOJAOIOATOTOBKHU

Neni/|HaumenoBanue Kparkas xapakrepuctuka IIpencraBnenu
I  |OLIEHOYHOTO OLIGHOYHOTO CpPECTBA € OLIEHOYHOI'0
cpencTBa CpeacTBa B
donme
1 2 3 4
1 |JlaGoparopnast |9T0 BUJ yueOHOM pabOTHI, 1IEJIbI0 KOTOPOii | TeMbl
pabora ABJISIETCS] U3y4eHUE (MCCIIEI0BAHUE, 71a60paTOPHBIX
U3MEpPEHUE) XapaKTePUCTUK pabor,
1a60paTOPHOTO OOBEKTA. KOHTPOJIbHBIE
[{enb 1aGOpaTOPHBIX 3aHATHII: OCBOEHUE |BOMPOCHI IO
M3y4aeMoil yueOHOU JUCUUIUINHBL TEME
puoOpETEHNE HABBIKOB MPAKTUYECKOTO  [1a00paTOpHOM
MIPUMEHEHUS 3HAHUKN y4eOHOU paboThI
TUCIUILIAHBI (TACITUILINH) C
UCIOJIb30BAHUEM TEXHUYECKUX CPEACTB U
() o0opyI0BaHUS
2 |KoutponpHas |CpencTBO MPOBEPKH YMEHUM puMeHsaTh  |KommiiekT
pabota MOJIyYCHHbBIC 3HAHUS 110 3apaHee 3aJlaHui TSt
OIpeIeIEHHOW METOIMKE I PEIICHUs BBITIOJIHEHHUSI
3a]1a4 WM 33IaHAN TI0 MOYJIIO WU KOHTPOJIbHBIX
IUCIHUILINHE B 1IEJIOM. paboTt
3 |HUroroserit TecT [CucteMa cTaHAapTU3UPOBAHHBIX 3aaHul, |KomruiekT
MO3BOJISIONIAs] aBTOMATU3UPOBATH 3aIaHui JJIst
poLeTypy U3MEPEHNS YPOBHS 3HAHUW U |BBITIOJIHCHHUSI
yMEHUH 00y4aromierocs. UTOTOBOTO

TCCTAa




MuHuCTEepCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparun
HmxHexaMCKull XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((huuai)
(benepanbHOro rocy1apcTBEHHOTO OI0/PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIET0 00pa30BaHuUs
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynbmem UHGOPMaYUOHHBIX MEXHONOUU

Kageopa negpmexumuuecrxozo cunmesa

VYuebHbpIM TUTaHOM 1O HampasieHuto noArotoBku 13.03.01 «TensosHepreTnka u
TEIJIOTEXHUKa» I OOy4YaloUIMXCsl HPEIYyCMOTPEHO IPOBEIEHHUE JIAOOPATOPHBIX 3aHATHH 110
qucuUIUIHEe «OU3UKO-XMMUYECKHE OCHOBBI BOJIOIIOATOTOBKH.

JIaGopaTopHble 3aHATHA 10 JUCLUIUIMHE IPOBOAATCS B CIELUUAIBHO OO0OPYIOBaHHBIX
7a0opaTopusx ¢ MPUMEHEHUEM HEOOXOAUMBIX CPEICTB O0yUYeHHS: JTabopaTopHOro 000pyI0BaHUS,
00pa3LoB A UCCIeOBaHUM, MeToauueckux nocoduil. Llens npoBenenus nabopaTopHbIX padoT -
IIPAKTUYECKOE OCBOCHHE TEOPETUYECKUX IIOJOXKEHUH JIEKIMOHHOIO MaTrepuana, a TaKxke
BbIpaOOTKa  CTYJEHTaMU  ONpPEJENCHHbIX  yYMEHHMH W HAaBBIKOB  CaMOCTOATEIBHOTO
IKCIIEPUMEHTHUPOBAHHS.

JlabopaTopHas padora Nel. DkcnepuMeHTaIbHOE U3YYEeHHE YCTAHOBJIEHUS BPEeMEHHOM
U NMOCTOSIHHOM ’KeCTKOCTH IOBEPXHOCTHOH BO/bI U BOJHOI0 KOH/IEHCATA.

1. Wctounuku mocTyrmieHus: npumMeceil B Boay. Kak oleHuBaroT kauecTBo Bozbl? B yem
KauCCTBCHHOC OTJIMYHEC MOBCPXHOCTHBIX W INOA3CMHBIX BOI[? Ponp xauecTBeHHOM BOAOIIOATOTOBKH
U PAlMOHATBFHOTO BOJAHOXMMHMYECKOTO pPEXKHMa TPU DKCIUIyaTallud TeIUIOIHEPTeTUYECKOro
000pyT0BaHUs.

2. HazoBuTe BakHEWIINE KAaYeCTBEHHbIE U TEXHOJOTMUECKHUE MOKA3aTeNIM KauecTBa BOIbI
AJI1 UCITOJIb30BaHUs B TCIIJIOOHCPICTHUKE.

3. Kakue MeTonbl HCHOIB3YIOTCSA AJIS ONpENesIeHUs] TpyOOAUCIIEPCHBIX BELECTB B Boje?
CylIHOCTh METOJIOB.

4. O HamMYMM KakuX NpHUMEcEed MO3BOJISIET CYAWUTh coJecoAepkaHue Boxabl? Yto
MPOUCXOUT MPH MPOKATUBAHUU cyXoro octaTka mpu 800 °C?

5. 3akoH onekTpoHelTpanbHOCTH. Kak  OIEHMBAIOT INPUEMIIEMOCTh  PE3YJIbTAaTOB
OnpeaACIICHNA KOHUCHTPAIWW OTACIbHBIX HOHOB B BOI[G?

6. Kakue BUIbI ®KECTKOCTH BOJIbI BaM U3BECTHBI? ENMHUIIBI U3MEpeHUs ®KecTKOCTH. KakoBbI
NPUYUHBl  CTPOTOTO  HOPMHPOBAaHHA  coiepxkanums moHoB Ca?* m  Mg®* B  BOmax
TEIIOPHEPTETUYECKUX YCTaHOBOK?

7. Yro xapaxtepuzyer pH Bompl? OxapaxkTtepusyiiTe cpeay B 3aBUcUMOCTH OT pH.
CymHocTs MeToaa nusmepenus pH.

JlabopaTtopnasi pabora Ne2. IIpoGHoe ymsirdeHue BOJAbl H3BECTKOBO-COA0BBIM
METOI0M.

1. [llemounocTs Boasl. EquHuIia uamMepeHus meaoqyHOCTH.

2. ITlouemMy OKHCHSEMOCTh SIBISIETCS YCJIOBHBIM TMokazateneMm? Kakue oOKuciuTenu
MPUMEHSIFOTCS JIJIs OTpeIeIeHHsI OKUCIISIEMOCTH BO/IbI? EnHuIa M3MEpEeHUs OKUCIISIEMOCTH.

3. B uyem 3akmiouaercs kiaccudukamus OCHOB 00paboTku Bonpl? Ha kakue cragumn
nozipaszzensercs o0paboTka BOJbI?

4. 3amauu MpeovUCcTKH Bobl. M3BecTkoBaHME U cojon3BecTkoBaHue. [IpobHoe ymsaruenue
BOJIbI METOJIOM COJIOM3BECTKOBAHUSI.

JlaGoparopHasi padora Ne3. OnpeaesieHre ONTUMAJIbHOI 103bI KOATYJISHTA.

1. Kakue KoarynssHTBI TPUMEHSIOTCS B Tpoleccax ocaxaeHus? B dyem cymHOCTb
Koaryysuun’?

2. B uyem cymHocth ¢uokymsnuu? HazoBute Hamboiee MHUPOKO TMPUMEHSEMBIC
(hIOKYISHTHI.



3. B uem 3akitouaeTcsi MEXaHU3M 3aJep>KaHUSl YACTHUI] B 3€PHUCTBIX CIOSIX (UIBTPOB?
OObsicHHUTE, B YeM OTIMYHE are3MOHHOTO U IJICHOYHOTO (PUITBTPOBAHUSI.

4. OcHoBHbIe TpeOOBaHMs K (PUIBTpYIOUIMM MaTepuaiaM. HazoBute Hambojee HIMPOKO
UCTIOJIb3YeMbIe (DUITBTPYIOIINE MaTEPHAIIBL.

JlaGopaTopHas padora Ned. OuncTka BoJbI OT HOHOB keJie3a (I1).

1. Kakue MeToibl MPUMEHSIOTCS AJisi o0ecconuBaHusi Bojbl? CyIIHOCT METOJ0B. MeTO b
OMpeJIETICHUS COJIECOACPIKAHMSL.

2. CymHocTth HOHHOrO oOMeHa. B uem 3akiioyaercs SKBHBaJIEHTHOCTh OOMEHa HOHOB?
[TonsiTre 0O6paTUMOCTH TIpoIiecca 0OMEHa HOHOB.

3. Uro Takoe auHamMuYeckas OOMEHHas €eMKOCTh HWOHUTOB? Pacuer ynenbHOI
JTUHAMUYECKOU €MKOCTH HOHUTOB.

4. Na-katnonupoBanue. Criocod pereHepariu.

5. H-xatnonuposanue. Crioco0 pereHepanuu.

6. OH-annonupoBanue. Criocod pereHeparmm.

Kputepumn onenku 1adopaTopHbix pabot
CTyneHTbl OYHOTO OT/ICIICHUS BBIMOMHAIOT 4 mabopaTtopHbIX padboTsl. [Ipu moaroroske k
nabopaTopHoi padoTe 1o nucuurinie «OU3nKo-XUMHUYECKUE OCHOBBI BOJIOTIOITOTOBKUY B 4
CEMECTpE CTYACHT JOJIKEH BBIIIOJIHUTH CIIEAYIOINE BUABI padOT:

MuHuMaNbHBII MaxkcumanbHbII
Buasbi pator
oasa oas

CamocrosiTenbHas MpopadoTKa TEOPETUUECKOTO 06 10
MmarepHaia K 1abopaTopHOi paboTe ’ ’
O3HaKOMJIEHHE C YCTaHOBKOM, MPUOOPOM, 06 10
METOJIMKOM BBINOJHEHUS J1a00paTOpHOU paboThI ’ ’
BrimosHeHHE HEOOXOAMMOTO IKCIIEPUMEHTA 0,6 1,0
O6paboTka pe3yIbTaTOB UCCIIEIOBAHMUS, 0.6 10
HOCTPOEHHE TpaprKOB ’ ’
AHanu3 pe3yiabTaToB UCCIECIOBAHMS U BBIBOJ IO 06 10
pabore ’ ’

UTOTIO: 3 5)

TakuMm oOpa3om, Kakaas JlabopaTopHas padoTa OIIEHUBAETCS MUHUMYM B 3 0aJita, MAaKCUMYM
B 5 Oamnos. [locne BbIMONHEHUs BceX pabOT pacCUMTHIBACTCS WTOTOBBIA Oamn MO JaHHOMY
OIIEHOYHOMY CPEJICTBY, Kak CyMMa 0ajuIoB IO BCEM JJaOOpaTOPHBIM paboTaMm.



MuHuCTEepCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparun
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKUA HHCTUTYT ((huuai)
(benepanbHOro rocy1apcTBEHHOTO OI0/PKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIET0 00pa30BaHuUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTET
Daxynrbmem UHOOPMAYUOHHBIX MEXHOLO2UL
Kagheopa negpmexumuuecxozo cunmesa

JucuunnuHa: b1.0.21 ®du3zuko-xumMuuyeckne 0CHOBLI BOAOIIOATOTOBKH
Hampasnenue: 13.03.01 «TemnosHepreTuka v TEMJIOTEXHUKA

[Tpoduns: «OHeproodecrneueHne MpeIPUATHI

dopma OYHas

00yJeHus:

Kpamudukamms:  Oakamasp

Cemectp: 4

KommnuiekT 3aianuii 1J11 KOHTPOJILHON padoThl
Tema 1. OcHOBHBIE MOKA3aTeJIU Ka4eCTBA BOJAbI U METO/bI UX ONpeaeeHus

3amaua Ne 1

[TokazaTenu kauecTBa MPUPOHON 600bl OXAPAKTEPU30BAHBI MACCOBBIMU KOHIICHTPALUSIMU
KATHOHOB M AaHHOHOB, BBIPOKEHHBIMH B Mr/mM°.  OmpenenuTh T0Ka3aTeqd KadecTBAa BOJIBI B
COOTBETCTBUU C 33JJaHUEM, ITPE/ICTABJIICHHBIM B TaOJIHIIE

Bapuant MaccoBble KOHUEHTpaLUU Onpenenursb
Ne KATHOHOB ¥ aHUOHOB, MI/IM>,
1 p(Na+)=30 CymmapHyIo MOJISIPHYTO KOHIICHTPAIIHIO
p (K*)=6,9 SKBUBAJICHTOB KaTHOHOB
2 p (Ca**)=12,6 CyMmMmapHyo MOJISIPHYFO KOHIICHTPAIINIO
p(Mg?*)=0.1 SKBUBAJICHTOB AaHHOHOB
3 p(Cl )=40,3 ILlenouHOCTH BOJIBI B MMOJIB/mM° (MMOITB
p(NO;)=2,1 SKBUBAJICHTOB/IM°)
4 9 OOuIyr0  KECTKOCTh  BOIBL, MMOJB/AM®  (MMOJIb
p( S04 )=27,7 SKBUBAJIECHTOB/IM")
5 p HCO3_ )=22,8 Kap6oHaTHYyI0 %KeCTKOCTh BOJIBI, MMOJIB/ M3
6 Hexap6oHATHYIO )KECTKOCTH BOJBI, MMOJIB/IM®
7 Conecozepxanue BOJIbI, MI/IM>
8 p(Na+)=21 CyMMapHYO MOJISIPHYIO KOHIIEHTPAIHIO
p (K*)=4,83 SKBHBAJIEHTOB KATHOHOB
p (Ca**)=8,82
9 p(Mg?*)=0.07 CyMMapHy1o MOJISIPHYIO KOHIICHTPAIIHIO
p(Cl7)=28,21 9KBHBAJICHTOB aHHOHOB
10 p(NO;)=1,47 [llenounoCTH BOJIBI B MMOJIB/M® (MMOITB
9KBHBAJICHTOB)
11 p( S0 f )=19,39 OGuIyr0  KECTKOCTh  BOIBI, MMOJL/AM®  (MMOJIb
_ SKBHBAJICHTOB)
12 p (HCO;)=16 KapOoHaTHYIO KECTKOCTb BOJIBI, MMOJIB/IM® (MMOJIb
9KBHBAJICHTOB)
13 HexapOOHATHYO KECTKOCTB BOJIBI, MMOJIB/IM>(MMOJIb
9KBUBAJICHTOB)
14 Cosecosiepkanue BoIbl, MI/am®
15 Cosecosiepkanue BoJIbl, I/M°




3amgaua Ne 2

KoHIIeHTpaIusl HOHOB BOJOPOAa B pacTBopax Nel m Ne 2 COCTABISAIOT «C», MOIB/IM>
(3amaHHbBIE 3HAYEHMsS «C « JaHbl B Tabmuue-4). Omnpenenuts pH 3Tux pacTtBopoB, NnpuHUMAas

KOX((UIIMEHT aKTUBHOCTH HOHa=1.

Hcxoonwvie 0Oannvie

Bapuant KOHIIEHTpAINS HOHOB BOJOPOJA B PACTBOPE, MOJIB/ M
KOHTPOJIbHOU PactBop Ne 1 PactBop Ne 2
paboThI
1 8.10°° 0,5-10"
2 7:10°° 01-10°
3 6.0 02-10~
4 5.10"" 03107
5 8-10"° 0,4-10°°
6 4.10°2 05-10°°
7 8.10" 0,6-10"
8 8.10" 0710
) 3.10” 0810
10 4.10° 0,910~
1 5.10" 1-10”
12 6-10~° 1510
13 8-10~" 210~
14 7.10° 25-10"°
15 5.10°"° 310"
3agaua Ne 3

Bapuant Ne 1

XKecTkocTh HCXOHOM BOABI COCTABISAET 4 MMOJIB/KT, @ MacCOBasi KOHLIEHTpaLus Kanbuus 60
Mr/kr. OHpeenuTh MACCOBYI0 KOHIIEHTPAIIMIO MArHUs B BOJIE B MI/JIM .

Bapuant Ne 2

JKecTKOCTh MCXOHOM BOBI COCTABISAET 3 MMOJB/IMS, a MAcCoBask KOHIEHTPAIHS KaIbIHs
40 mr/ame. OnpenenuTh MacCOBYIO KOHIIGHTPAIIMIO MArHUS B BOJE B MI/AM .

Bapuanrt Ne3

JKecTkocTh muTaTenbHOM BOABI cocTapiser 10 mxmons/am®.  Kakoit  maccoBoii
kounerTpanui CaO B MI/IM® COOTBETCTBYET TaKast JKECTKOCTE?

Bapuant Ned

XectkocTs muTaTENBHONW BOABI  coctaBisier 20  MrMoie/mmS.  Kakoif  MaccoBoii
konneHTpamud MgO B Mr/am® coOTBETCTBYET Takast JKeCTKOCTh?

Bapuant Ne5

KakoBa »xecTkocTh HacelmieHHOro pactBopa CaCOsz B IUCTWITMPOBAHHON Bojae NpHU
temriepatype 298 K.

Bapuant Ne 6

MOXHO JM TOIYy4HTh KECTKOCTh BOJbBI, PABHYIO 3,5 MMOJB/IM°, mMyTeM pacTBOpEHHs
CaCO3 B qucTWITUpOBaHHOI Boze ¢ TeMnepatypoit 25 °C.

Bapuant Ne 7

10



KectkocTh KOHACHCATa TypOWHBI Bo3pociaa ¢ 3 mo 10 MKMOJTB/IMC. Onpenenuth I0JI0
TIpHCOCa OXJIAK/IAIOMIEH BOIBI B IIPOIIEHTAX, )KECTKOCTh KOTOPOil PaBHA 5 MMOJIB/IM .

BapuanT Ne 8

[Ipn kunsYeHUUM HCXOIHOM BOJBI €€ IKECTKOCTh CHIDKAETCA 32 CYET pa3iokKeHUs
TUApoKapOOHaTa KaJIbIUs MO PEeaKIuN

Ca(HCO,), —» CaCO, +CO, +H,0

OnpenenuTh KOJIM4ecTBO Bhimazaomero B ocagok CaCOzu3 10 am> BOJbI, €CIM KECTKOCTh ee IpK
KUIMSTYCHAH CHU3WIACh HA 2,3 MMOJIb/IM .

BapuanTt Ne 9

JKecTKocTh KOHIEHcaTa TypOMHBI Bospocna ¢ 4 10 15 mxmons/mv3. Ompenenuts 1050
TIPHCOCA OXJIAK/IAIOMIEH BOBI B IPOLIEHTAX, )KECTKOCTh KOTOPOil paBHA 3 MMOIE/ M.

Bapuant Ne 10

B pesynbrare aHanm3a BOJbI MOJIYYEHBI CIEAYIONINE TTOKA3aTeIH:

Ko = 4,45 mmons/nm>; Kea = 0 Mmoss/am>; Kvg = 4,45 MMOJIB/IMS; Cwmgo=70 Mr/mome.
MOXHO JI1 BEpUTh 3TUM pe3yiabTaraM. [laTh MOTUBUPOBAHHOE OOBSICHEHHE.

Bapuanr 11

MaccoBble  KOHIIEHTpaluu Ca®* m Mg2+ cocrtapmsaror 2,0 mw 1,2 mr/am3,
COOTBETCTBEHHO.YUeMy paBHa K€CTKOCTb BOJIbI?

Bapuanr 12

OOmiasi KECTKOCTb KOHJIEHCaTa, BO3BpAlllaéMOro C IPOU3BOJCTBA, cocTaBiseT 45
MKMOJIB/IMC. Copepxxanue HedrenpoayktoB 0,7 Mr/I[M3, PH Boxer 9,8. CooTBeTcTBYET 1M
KaueCTBO KOHJICHCATa HOPMUPYEMBIM ITOKa3aTeIIsiM?

Bapuanr 13

OnpenenuTs Maccy Bhimagamomero B ocanok CaCOs u3 1 M3 Bojbl, ecii kKeCTKOCTh ee TpH
KHTITYEHUH CHU3HIIACh HA 5 MKMOJIB/IM .

Bapuanr 14

B 1 am® TUCTUIUITMPOBAHHONW BOAbl pactBopeHo 2,2 mr MgSOs - 7H20. Ompenenuth
JKECTKOCTh PacTBOpa.

Bapuanr 15

B 1 a3 nuctunmmpoBanHoi Bogsl pactBopero 4 mr CaCly 6H0. OnpesenuTsh 5KecTKOCTb
pacTBopa.

3apaua Ne 4

HaifTh KOHLEHTpamWIo THApaTa, KapOoHATa M THAPOKAapOOHATa HATpHSA B MI/AM° 1
CJIEYIOIIMX 3HAUYEHUN MIEJIOYHOCTH 10 (heHOIPTANTCHHY U METUIIOPAHXKY (Ta0IuIa).

HUcxoanblie nannble Auasi Bbraucaenust e, Ik Ik

Ne Bapuanra L], mmonv/om® ], mmons/om®
1 3,5 6,0
2 2,4 8,0
3 3,4 5,6
4 0,5 0,8
5 0,2 1,2
6 1,2 2,4
7 0,25 0,85
8 4,2 8,0
9 7,0 12,0
10 4,8 16,0
11 6,8 11,2
12 1,0 1,6
13 0,4 2,4
14 2,4 4,8
15 0,5 1,7
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Tema 2. IlpenBapurejbHast 0O4MCTKA BOAbI

3agaua Ne 5

OOopoTHast cucTeMa OXJIAXKIEHHUS KOHJCHCATOPOB TypOWH
IOIUTHIBATECS BOJOM cocTaBa, Mr/am®  (3HaueHus cm. B Tabnuiue). Cuctema OyaeT paboTarh ¢

kod(durmentom ymapuBanus 2,0. TemmepaTypa BOIBI
HakuIeoOpazoBaHusl M00ABISEMYI0 BOJAY IMpeArnoiaraeTcs 00pabaThiBaTh

npu 3TOM BbinanaTth B cucteme ruinc (CaS04- 2H20).

Hcxoanble JaHHBbIE K 3aJaHUIO

QJICKTPOCTAaHIHWH  OJOJI2KHA

208 K. [ns mnpenoTrBpamieHus

pactBopoMm H2SO4
TIOHIDKAs IIETOYHOCTh Ha 4 MMOIb/mMe. ONpeeuTh C y4eToM HOHHON CHIIBI PacTBOpa OyaeT JIu

Bapuanr MaccoBble KOHIIGHTPAIINH HOHOB, MI/IM°
KOHTPOJILHOIA Ca®* SO Mg?* CI Na* HCO,

padoThI
1 190 384 30 88 69 305
2 200 350 28 80 60 300
3 220 300 25 70 55 280
4 190 250 40 60 50 320
5 205 380 35 85 65 330
6 220 340 40 75 90 310
7 205 330 20 65 85 350
8 195 320 15 90 80 340
9 210 310 27 89 75 280
10 180 280 26 90 70 250
11 185 270 24 95 65 270
12 215 260 29 100 88 260
13 212 290 34 105 82 290
14 200 370 33 98 78 300
15 195 360 32 97 77 400

3amaua Ne 6

N3BecTkoBast BOJIOOYHUCTKA TPOU3BOAUTENIBHOCTHIO 80 T/4 00padaThIBaeT BOAY CJIEAYIONIETO

="¢"melom®, C,, ="c"me

cocTraBa. C Mg?*

='a" mmonw [ om®,C

HCO;

0

3
[ om . Bogoouncrka

pabotaer npu u36bITKe H3BecTH 0,28 MMonw/aM. OnpenenuTs pacxoq CaO /M HCXOIHOI BOJEI.
UYncrieHHbIE 3HAUEHUS «a», «8», «C» CM. B TaONHIIE.
HcxoaHble JaHHDbIE

No BapuanTa a, MMOJIB/IM° B, MI/M° ¢, Mr/om°
1 2,30 281 23,0
2 2,19 267 21,9
3 2,08 255 20,8
4 1,98 243 19,9
5 1,89 231 18,9
6 1,80 220 18,0
7 1,7 210 17,0
8 1,6 200 16,0
9 1,5 190 15,0
10 1,4 180 14,0
11 1,3 170 13,0
12 1,2 160 12,0
13 1,1 150 11,0
14 1,0 140 10,0
15 0,9 130 9,0
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Tema Ne 3 OGeccosiuBaHue BOAbI

3amaua Ne 7

Harpuii-katnonuTHblid Gunbtp auamerpom (d, m) u Beicoroi cnosi cynbpoyrias (h, m)
YMSATUMIT 32 MEKPETreHePaIMOHHbIH epHo Bogbl 00beMOM (Vipow, M) ¢ 0bmiei sxectkocThio (Ko,
Mmmonws/om®). OnpeennThb:

a) yIeIbHYI0 OOMEHHYIO eMKOCTh KATHOHHUTA B MOJIB/IMS;

0) KOJMYECTBO TOIJIOUICHHBIX KAaTHOHOB B KWJIOTpPAMMax M B IPOLEHTAaX OT MacChl
3arpy)kKeHHOro B GUIbTp Ccyabpoyriis, eciiu dKBUBajeHTHOe oTHomienne Ca/MQ mis ucxomHoi
BOJIbI PABHO (JaHHBIE B TAaOMNIIE), 4 HACKITHAS IIOTHOCTh BIAKHOTO KatHoHHUTa (p) 0,42 T/M°.

Hcxognble JaHHBbIE

Bapuanm d, m h, m Veoow, M Ko, Ca/Mg
No MMONL/OM®
1 2 2,5 785 3,0 2,0
2 2,2 2,8 700 3,2 1,5
3 2,3 2,9 600 3,5 1,6
4 2,5 3,1 650 4,0 1,8
5 15 1,9 550 2,8 2,1
6 1,7 2,1 540 1,7 2,0
7 1,8 2,3 770 3,0 2,0
8 2,1 2,7 760 3,3 2,2
9 0,9 11 750 1,5 1.6
10 0,8 1,0 690 1,4 1.8
11 1,4 1,8 680 2,0 3,0
12 1,3 1,3 670 2.1 3,0
13 1,2 1,5 650 2,0 2,0
14 11 14 500 1,8 2,0
15 2,4 3,0 550 5,0 1,5
Tema Ne 6. OuncTka BoJAbI OT PACTBOPEHHBIX ra30B
3amaua Ne 8
PaccunTath nexapOOHU3ATOP MPH UCXOAHBIX JaHHBIX, TIPUBEICHHBIX B TAOIUIIE
VicxoniHble aHHBIE AJIs pacueTa KapOoHU3aTopa
Bapuant Kk, Q, Couix, CBbIX, Cyxoii Temnepa-
Ne MMOJIb/IM® m3/uac MI/KT MI/KT OCTATOK | Typa BOIBI
mr/am® °C
1 3,1 500 3 3 200 15
2 3,2 450 3 3 250 17
3 3,3 300 3 3 300 19
4 3,4 350 3 3 350 20
5 3,6 320 3 3 400 23
6 3,7 290 3 3 45 25
7 3,8 700 5 5 500 15
8 3,2 650 5 5 200 17
9 4,1 600 5 5 250 19
10 4,2 550 5 5 300 20
11 4.4 400 5 5 350 23
12 4,5 250 10 10 400 25
13 4,3 200 10 10 45 19
14 4,6 750 10 10 500 20
15 4,7 800 10 10 200 23




Kpumepuu ouenku konmponvhoit pabomaul

CTyneHThl OYHO OTJEJICHUS CAMOCTOSITENILHO BBIINOIHSIOT 1 KOHTPOJIbHYIO padoTy,
COCTOSIIYIO U3 § 3a/IaHUl, OHA OTICHUBACTCS CIICIYIOIINMH KPUTESPHUSIMHU:

Ouyenka «5» cTaBuTCs 3a paboTYy, €CIIM UHTEpBaJl OaJIoB pertuHra crynenra 18 <R <20 u
CTYJICHT BBITIOJTHWJI PaOOTY MOJIHOCTHIO 0€3 OMMOOK ¥ HEIOUETOB HJIU TPU BHITIOJTHEHUH PabOTHI
MOJIHOCTHIO 0€3 OIIMOOK M HEJIOUETOB, HO MPU HAIUYUU HE OoJiee OJHON HE aKKYPaTHOM 3amucH.

Ouyenka «4» craButcs 3a paboTy, BBIIIOJHEHHYIO TOJHOCTHIO, HO MPY HAIMYUH B HEW HE
6osee oHOM HerpyOoii OMMUOKH U OJTHOTO HeJoueTa Uik He 0oJiee ABYX-TPEX HEJI0UETOB, €CIH
MHTEpBaN 0aJUIOB peiiTunra crygaenrta 15 < R < 18.

Ouyenka «3» CTaBUTCS B TOM Ciy4ae, €CJIM CTY/ICHT IIPAaBUJILHO BBIIIOJIHWI HE MeHee 2/3 Bceit
paboThI WK TOMYCTHIL: He O60Jiee 0THOM rpy0oii OMMOKY U IBYX HEJIOUETOB, WM HE OoJiee OqHON
rpy0oii 1 OHOM HEerpyOoil OmMOKH, MK HEe O0JIee NIBYX-TPEX HErpyObIX OMUOOK, UK OJHY
HEerpyOyIo OMOKY M TPH HEJ0YeTa, IPHU STOM HHTEpBai OaJIoB perTtuHra crynenta 12 <R < 15.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HuxHexaMCKuii XMMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((uuan)
beaepanbHOT0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30BaHUs
«KazaHcKkuii HAIMOHAIBHBIN UCCIIEI0OBATEILCKUM TEXHOJIOTMYECKUIT YHUBEPCUTET
Daxynvmem UHGOPMAYUOHHBIX MEXHOTIO2ULL
Kagheopa neghmexumuuecxozo cunmesa

Jucrunnmna: b1.0.21 ®duzuko-xuMuYecKkne 0OCHOBLI BOIOIOATIOTOBKH
Hanpasnenue: 13.03.01 «TennosHepreTrka 1 TEMJIOTEXHUKAY

[Tpoduns: «DHeproodecrneueHue MpeanpUsITHI

®opmMma OYHas

o0y4eHHUSI:

Kpamudukamms:  OaxanmaBp

Cemectp: 4

KommuekT 3aganmii 11s1 BHINOJHEHUsS] HTOTOBOIO TeCTa
BAPUAHT-1

1. K mpecHBIM BOJIaM OTHOCSITCSI BOJIBI C COJICPIKAHUEM COJICH
a) menee 10 mr/mm®
06) nol r/nm®
B) 50-200 mr/ am>
r) mo 1000 mr/ M

2. [To coneconepxaHuio IPUPOTHBIC BOABI OBIBAIOT:
a) rpy0oaucIiepCHBIE U KOJIOUHO-TUCTIEPCHBIC
0) MUHEpaIbHbIE U OPraHUYECKUE
B) MPECHBIC U COJIEHbIE
I') aTMoc(epHble, TOBEPXHOCTHBIE
1) TPYHTOBBIE U TEXHUYECKHE

3. OUIbTPOBaHUEM HA3BIBAIOT:
a) TPOIIECC OCBETIICHHSI BOJBI ITyTEM IPOITYCKa €€ Yepe3 OPHUCTHIA MaTepHra
0) mpoliecc yaaneHus: arpeCCUBHBIX Ta30B
B) Mporiecc 00pabOTKH BOIbI KOMIIJIEKCOHAMU
I') CHHXECHHE KECTKOCTU MCXOIHON BOJBI
1) CHIDKCHHE IIETTOYHOCTH UCXOTHOM BOJIBI

4. 111en09HOCTBIO BOIBI HA3bIBACTCS:

a) cyMMa KOHIIeHTpanuii katnosos Ca’" u Mg?

0) ob1ee copep)kaHue BEIECTB, 00YCIOBIMBAIOIIUX MPH TUCCOLUAIINN WU B Pe3yJbTaTe
TUAPOJIN3a NOBBIIICHHON KOHIIEHTpauuu noHoB OH™

B) 3arps3HEHHOCTB BOJIbl OPrAHUYECKUMH BEIIECTBAMH

I') CyMMapHO€ KOJHMYECTBO HENIETYYHX BEIIECTB, MPUCYTCTBYIOMIUX B BOJIE B KOJUIOUIHOM
Y MOJICKYJISIPHO-TUCTIEPCHOM COCTOSIHUT

1) KOHIICHTpAIMsl KPEMHHEBOW KHCIOThI B MEpecueTe Ha JUOKCHI KpPEMHHUS,
HaXOJIAIEHCs B HCXOIHON BOJIE

5. Pa3HOCTH Macc, TIONYYeHHBIX NPH YIMApHBAaHUH | AM® COOTBETCTBEHHO He(HIBTPOBAHHON M
¢ubTpOBaHHOM BOBI U BhICYIIMBaHUY NpH 110 °C 10 MOCTOSIHHOM Macchl COOTBETCTBYET

a) xonneHtpamuu ['JII1

0) conecoaepKaHUIo

B) CYXOMY OCTaTKy
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I') [POKAJIECHHOMY OCTaTKy

6. KoarysistHraMu Ha3bIBalOTCS:
a) BELIECTBA, IPUMEHSIEMbIE JIJIsl IPUTOTOBJIEHHS U3BECTKOBOTO MOJIOKA
0) XMMHUYECKUE peareHThl, IPUMEHsEeMbIe ISl pereHepauy (puiabTpyroLiero MaTepuaia
B) BEILECTBA, IPUMEHSIEMBIE JUISI OUUCTKU (HIbTpaTa
I') BEIeCTBa, IPUMEHseMbIE JUIsl 00€3KesIe3uBaHus KOHJIeHcaTa
1) peareHThl, CIIOCOOHBIE NPU BBEIECHHUH B BOAY BBI3bIBATH YKPYIMHEHHE MPUPOIHBIX
KOJUIOMJIOB

7.YKaxkuTe METOAUKY ONPEEIIEHUsI CyXOro OCTaTKa BOJIbI (YKaXXUTE OJMH BapHaHT OTBETA)
a) TUTPOBaHUE
0) BbIIIapuUBaHUE
B) OCaXJICHHE
I') OKpallliBaHUE

8. Haiinure cooTBeTcTBHE: OAUH rpanyc xkectkoctu (1°K) —ato
a) 12 mr maraus uinu 20 Mr kanbius B 1 7IM® BOJTBI
6) KOHIIEHTpAIUsA MarHus B Bojie, pasHas c(1/2Mg)= 1 mmons/ av® umn ¢(1/2Ca) =
1 mmoe/ am°
B) 12 mr maraus + 20 mr xanpuus B 1 M BOJIBI
a) 24 mr maraus uiam 40 Mr KanbIus B 1 M3 BOJIBI

9. B pe3ynbrare mpoBeICHHBIX aHATU30B YCTAHOBJIEHO, YTO MAaCCOBBIE KOHIICHTPALIMH KAJIBIUS U
MarHus B Boje coctasisitor 20,0 u 12,0 mr/qm®, cooTBercTBeHHO. PaccunTaHHOE 3HAYCHHUE
YKECTKOCTH paBHa:

a) 3,2 °X

0) 1,0 °XK

B) 2,0 °XK

r) 32 °K

10. KoHueHTpaIus HOHOB BOIOPOAa B Boje paBHa 3 - 107% moms/qm°. Pacuernoe 3uauenne pH
MIPHU ATOM COCTaBJISIET

a) 4,2

0) 3,4

B) 3.2

r) 12,0

11. XKectkocTh ucxoaHON BoAbl cocTaBmsieT 4 °XK, a MaccoBasi KOHIEHTpalus Kanbius 60 MI/KT.
[Tpu »TOM MaccoBasi KOHIICHTpPAIIMS MarHus B BOJIE COCTABUT:

a) 56 mr/mm°

6) 15 mr/mv®

B) 12 mr/ame
r) 24 mr/am°
12. Ilpm KuUOSSYEHUM MCXOJHOM BOJABI €€ JKECTKOCTh CHHXKAETCS 3a CUeT pPa3JIoKEeHUs
THAPOKApOOHATA KATBIUS TIO PEAKITUHI

Ca(HCO,), — CaCO, +CO, +H,0

Macca BrimaBiero B ocagok CaCOszu3 10 mm3 BobI cocTaBUT (B TpaMMax), €CITH JKECTKOCTh ee
IIpU KUTISTYeHUH cHu3miack Ha 2,3 K.

a) 1,15

6) 2,30

B) 0,92

r) 0,46
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13. Tlporecc koarymnsiuu Bob! pu momomu FeSO4 0,25-1,0 MMOJIB/IM® BEIETCS pu pH
a) 55-7,5
0) >7
B) >8
r) 3-5

14. K MeMOpaHHBIM METOJIaM OYMCTKHA OTHOCSIT METO/IbI
a) oOpaTHBII 0CMOC
0) ynbpTpadribTpanus
B) runepduiabTpanms
) 3JIEKTPOANATIU3
1) TUIGHOYHOE (PHIIBTPOBAHHE
€) aare3uoHHOe PUIBTPOBAHHE

15. MeTox KOHTaKTHOM cTabniIM3anuy NpeaioxKeHHbI Jlamkenbe (OTMETUTh paBUIIbHBIC
OTBETHI)
a) ATO Oe3peareHTHBIA METOJ] OOpPHOBI C HAKUTICOOPA30BAHHEM
0) MO3BOJISIET IPEAOTBPATUTH BbIIETICHNE TBEPAOH (a3bl Ha TEIUIONEpeIatoIIen
MIOBEPXHOCTHU
B) MpEAINoJIaraeT UCIoib30BaHUe (QHIIBTPYIOILETo CJI0sl U3 JpOOJIEHbIX MaTepUaIoB
I') IPU 3TOM KPUCTAJUIM3ALUS HA BEIIECTBE-CTaOMIN3aTOpe IPOTEKaeT Ipu OOJIbIIeM

IIEPECHIIIICHUH PacTBOpA.
16. Brinagenue conu B 0cagok Ha4YWHACTCA, CCIIN
a) C . -C _=1IP,
6) C..-C, <IIPy,
B) C,.. - C _>IIP,
r) C,..-C_<IIP,,

17. JInst u3BeCTKOBAHUSI BOJIBI IIPUMEHSFOT PEareHT:
a) CaCOs
6) Ca(OH)
B) Ca(HCO3).
r) CaCl;

18. IMokasarens, IMEIOIINN YCIOBHOE 3HAYCHHE U TIPEICTABIISIFOIINA COO0H pacxo] KaKoro-Iuoo
CWJIBHOTO OKHCIIUTEIISI, HEOOXOIUMOTO ISl OKHCIICHHSI B OMTPEJICIICHHBIX YCIIOBUSX OPTaHUYIEeCKHIX
pUMeceid, KOTOpbIe coliepkarcs B 1 J1 BOJABI - 3TO

a) OKHCIIIEMOCTb BOJBI

0) KOHIIEHTpAIMsl OPTAHUYECKUX MTPUMECEH

B) yCJIOBHAasi OKHCIISIEMOCTh

') MOKa3aTelb KOHIICHTPAINH TMpUMecen

19. CymmMy Bcex aHHOHOB M KAaTHOHOB B BOJIE, 32 MCKItoUeHneM nonos H 1 OH™ HasbiBaroT
a) LIEIOYHOCTBIO
0) conecoaepkaHueM
B) ’KECTKOCTBIO
I') KHCIOTHOCTBIO

20. Ypasrenue peakuun N,H, -H,O + O, —» 3H,0 + N, nporekaer npu

a) 00eCKHCTIOPOKUBAHUU BOJIBI
0) oOeccoIuBaHUH BOJIBI

B) YMSITYEHUH BOJIBI
17



)

HEUTpAIM3aLHH BOBI

21. Pa60qy10 YACIbHYIO TUHAMUYCCKYIO 06M€HH}’IO €MKOCTb MOXHO BBIYHCIINTB €CJIN U3BCCTHHI

a)
0)

B)
)

00111351 )KECTKOCTh UCXOIHOM BOJBI U 00beM 00pabOTaHHOM BOJBI 10 Havyajia MPOCKOKa
00111as1 )KECTKOCTh UCXO/IHOM BO/IbI U 00bEM KaTHOHUTA B (PUIIBTPE

00BeM 00paboTaHHON BOJBI IO Hayayia MPOCKOKA, )KECTKOCTh UCXOAHON BOJBI, 00BEM
KaTUOHUTA B (PUIbTpE

0o0beM 00pabOTaHHOH BOABI 7O Hadala MPOCKOKA, JKECTKOCTh HCXOMHOM BOJBI,
IUIOINA/b CeYEeHUs (PUIIBTPA, BHICOTA CJI0 KATHOHUTA

22. OCBETIIEHUEM HA3BIBAETCH:

a)
0)
B)
r)

MIPOLIECC YIaJIeHUs U3 BOABI IPyOOIUCIIEPCHBIX U KOJUIOUAHBIX IIPUMecei
IIPOLIECC YKPYITHEHUS KOJUIOUIHBIX YaCTHUIL

mporecc oOMeHa KaTHOHOB

IIPOLIECC HENPEPBIBHOM NMPOAYBKHM LIIAMa

23. TlpousBeaeHue oobemMa 00pabOTAaHHOW BOABI JIO Hadaia IMPOCKOKA HAa KECTKOCTh MCXOIHOM
BOJIbI COOTBETCTBYET

a)
0)
B)
r)

JTMHAMUYECKOH OOMEHHOW €MKOCTH BCETO CJIOSl KATHOHUTA
yAeIbHOW 0OMEHHOM €MKOCTH

CTaTUYECKON OOMEHHOM €MKOCTH BCETO CJIOSl KATHOHUTA
KOJINYECTBY MOTJIOIIEHHBIX KATHOHOB BCEM CJIOEM KaTHOHUTA

24. Hakunbro HA3bIBAIOT:

a)
0)
B)
r)
)

KOHIICHTPAILIUIO KPEMHUEBON KUCIIOTHI, HAXOISAIIEHCS B HCXOHOW BOJIE

IJIOTHBIC OTJIOKEHUS, BOZHUKAIOIIKME HA TOBEPXHOCTH HArpeBa WK OXJIAXKICHUS
PBIXJIBIC OTIOKEHUS

KOJIMYECTBO BEIIECTBA, COJIEPIKAIEECs B OMPEICICHHOM 00beMe

CyMMapHO€ KOJINYECTBO HEJIETYYUX BELIECTB, IPUCYTCTBYIOUIUX B BOJE B KOJJIOMIHOM
Y MOJICKYJIIPHO-TUCTIEPCHOM COCTOSTHUH

25. PacTBOp cHHTETHYECKOTO (IIOKYJSTHTA BBOASAT

a)
0)
B)
r)

gepe3 0,5-2 MuH mociie BBOa KOAryJIsHTa
710 BBOJIa KOAT'yJIsTHTA

OJTHOBPEMEHHO C KOATyJISTHTOM

yepe3 0,5-2 yaca nocie BBO/Ia KOaryJsiHTa

BAPUAHT-2

1. K MuHepanbHbIM IPUMECSM BOJBI OTHOCST

a)
0)

B)
r)

N2, Oz, CO2

NHs, CHa4, H2S

COJIU, KMCIIOThI, OCHOBAHUSI, HAXOISAIUECS B 3HAUUTEIILHON CTENIEHU B
JUCCOIIMUPOBAHHON (popme

TyMYCOBBIE BEIIECTBA

2. XKecTKOCThIO BOABI HA3bIBAETCS:

a) cyMMa KOHIIeHTpauuii katnonos Ca®* n Mg?*

0) obmiee cojaeprKaHue BENIECTB, OOYCIOBIMBAIOIINX MPHU JUCCOIMAINA WIH B PE3yJIbTaTe
TUAPOITN3a MOBBIIIEHHOW KOHIIEHTpauu noHoB OH™

B) 3arpsA3HEHHOCTH BOJIbI OPTraHHYECKUMH BEIICCTBAMH

I') CyMMapHO€ KOJMYECTBO HEJIETYYHX BEIIECTB, IPUCYTCTBYIOMINX B BOJE B KOJUIOMIHOM U
MOJIEKYJIIPHO-TUCTIEPCHOM COCTOSTHUH

1) KOHIIGHTpAIHs KPEMHHEBOW KUCIOTHI B TIepecyeTe Ha JUOKCH] KPEMHHUS, HAXOIAIICIHCS B
HCXOIHOU BOJIE
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3. Pe3ynbTaTrom KOaryssiiuy BOJBI SIBISIFOTCS:
a) TOBBIIICHHUE MMPO3PAYHOCTH U CHIDKEHUE OKHCIIAEMOCTH
0) CHM)KEHHE KECTKOCTU BOJIBI
B) MOBBIIICHHUE MIEIIOYHOCTH BOIBI
I') CHHXKCHHE 3JICKTPOIPOBOJTHOCTH BOIBI
J1) CHHYKCHHE 3JICKTPOIPOBOJHOCTH M CHUKCHHE OKHCIISIEMOCTH BO/IbI

4. B pe3ynbTare MNpoBEACHHBIX aHATU30B YCTAHOBJIEHO, YTO MAaCCOBBIC KOHIICHTPALIMH KAJIbIUS U
MarHus B Boje coctaBistior 40,0 u 24,0 mr/nqm°, cooTBeTcTBeHHO. PaccunTaHHOE 3HAYCHHUE
YKECTKOCTHU paBHa:

a) 4,0 °XK

0) 5,2 °XK

B) 3,0 °XK

r) 1,5 °X

5. XKectkocTh HcxoaHON BonbI coctaBisieT 5 °)XK, a maccoBas KoHUeHTpauus Kajblus 50 MI/KT.
[Tpu 5TOM MaccoBasi KOHIICHTPAIIVSI MarHUs B BOJIC COCTABUT:

a) 55 mr/am®

6) 45 mr/mv°

B) 30 mr/am®
r) 48 mr/am®
6. [Tpu onpenenieHny BPEMEHHOMN )KECTKOCTH B Ka4€CTBE TUTPAHTA UCTIOIB3YIOT PACTBOP

a) TpwioHa b

0) COJITHOU KHCIIOTHI

B) XJIOPOBOJOPOJHOM KUCIOTHI

I) METHJIOBBIM OpaHXKEeBBIN

7. KoHIIEHTpaIms HOHOB BOIOPO/A B BOjie paBHa & - 1075 mons/nm°. Pacuernoe 3nauenne pH
MIPU 3TOM COCTABJISIET

a) 4,1

0) 5,8

B) 8,5

r) 3,0

8. Ilpu KumsiueHMM MCXOJHOH BOJBI €€ JKECTKOCTb CHMXKAeTCs 3a CYeT pa3jiokKeHus
rupokapOOHaTa KaJablUs M0 PEAKIUU

Ca(HCO,), — CaCO, +CO, +H,0

Macca Beimagmero B ocagok CaCOszu3 10 xm3 Bogb! cocTaBuT (B TpaMMax), €cii JKeCTKOCTh €€
IIPU KUTISTYeHUH cHu3miaack Ha 3 K.

a) 1,2

6) 2,0

B) 3,0

r) 1,5

9. Ilpomecc arperanuy 9acTHIl, B KOTOPOM B JIOTIOJTHEHHE K HEMTOCPEICTBEHHOMY KOHTAKTy YacTHI]
MPOUCXOJUT UX aJICOPOIIMOHHOE B3aUMOJICHCTBHE C MOJIEKYIAMH BHICOKOMOJIEKYJISIPHBIX BEILIECTB,
Ha3bIBACTCS

a) KoaryJisiuei

0) rokymsuei

B) aacopOuueit

r) abcopOmeit
10. Co3nanue yciaoBuii ast 6ojiee MOJTHOTrO Iepexo/1a Ia30B U3 BOJABI B MAPOBOE MIPOCTPAHCTBO
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npu TepMI/IquKOf/’I Acaspaluu npeamnojaract
a) ,Z[pO6J'ICHI/IC IIOTOKa KI/IHHH_[eﬁ BOJbI HAa TOHKUEC CTPYH, KAIlJIM UJIN ITIJICHKH

0) GapOoTax mapa yepe3 TOHKUE CIIOU KHITSIIEH BOJIbI
B) OapOoTaxk BO3yXa 4epe3 CION BOJIBI
r) goBeaeHue remmepatypsl Boasl 10 100 °C

11. Otnuynem croco6a OYUCTKHU BOJIbI 0OpAaTHBIM OCMOCOM U YIIbTpaQMIbTpaIKei OT Mpo1eccoB

q)HHBTpOBaHI/ISI ABJISACTCS
a) OTCYTCTBHE MOJYIPOHUIIAEMOH MeMOpaHBI
0) B pe3ynbpTaTe 00pazyeTcs He 0Ca/IOK, a JIUIIh JIBa PACTBOPA C PA3THYHBIMH

KOHILIEHTPALUSAMH IpUMeceit
B) BO3MOXKHOCTbH UCIOJIb30BaHUs 0e3 100aBOK XHMHYECKUX PEarcHTOB

I') MUHUMAaJbHBINA PacXo]] 2JIEKTPOIHEPTUU

12. Bennunna Ko3QpHUIHEHTa YHOCA TPH TEPMUIECKO BOJOMIOATOTOBKE ONpeaessieTcs: GopMynoi

a) K, = K + K, = L+ 22

':rcs ':*rcs

= = T ey

6) I{} B HH} - HH}P B Age Ay
2q
B) K, =%
) K} Agp
Ae

r) K, =

13. CoJib He BBIIAJAET B OCAJIOK, SCIU

a) C . -C =1IP,
6) C,.-C, <IIPy,
B) C,.. - C _>IIP,
r) C.-C, <IIP,

a8

14. N3BecTKkOBaHME BOJBI IPUMEHSIETCS JUIS BOJ CO IIEJI0YHOCTHIO
a) mpesbmaromei 1,5 MMos/am>
0) B IIMPOKOM JHara3oHe
B) He Goree 1,5 MMomb/mv®
r) or0,5 o5 MMOJTB/IM°

15. ®nokynsHT ¢ xumudeckoit popmyinoii (-C3HsNO) N HaspiBaeTcs
a) TOJIMaKPUIIAMH]]
0) KpeMHHUEeBask KUCIO0Ta
B) Kpaxmam
I') KapOOKCHUMETUJIILIEITION03a

16. BOI[a, HCIIOJIb3YCMAasd B KaY€CTBC MUCXOJHOI'O ChIPbS Ha BOJOIIOATOTOBUTEIBHOM YCTAaHOBKC,

takke A Apyrux nenedt Ha TOC u ADC - ato
a) no6aBoyHas BoJa
0) ucxoHast MPUPOJIHAs BOAA
B) MUTAaTeNbHAS BOJA
I') IpOaAyBOYHAs BOJA

17. pH BoabI MOXKET OBITH paccuuTaHa mo Gpopmyie
a) pH=-Ig[H"]
6) pH =14 - pOH
B) pH= 14 + 1g[OH ]

a
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18

19

20

21

22

23

24

. KakoBa 3aBucumocTh KOHIOCHTpaluH O2 B BOJAC OT KOHLUCHTpaUWU OPTraHUYCCKUX BCUICCTB

a) C YBEJTMYECHHEM OPraHMYECKUX BellecTB KoHleHTpauus Oz B BoJie yMEHbIIACTCS

0) ¢ yBeIMYECHHEM OPraHMYECKUX BellecTB KoHIeHTpalusi O2 B BOJE YBEITUUYUBACTCA

B) M3MEHEHHE KOHIICHTPAIMN OPraHU4YEeCKUX BEIIECTB HE BIUSIET Ha KOHIEHTPAIUIO
KHMCJIOPOJIa B BOJE

I') Takas 3aBUCUMOCTb HE YCTaHOBJIEHA

. IIpumepnas xonuenrtpauus CO2 B npupoaHoit Boae npu 20 °C cocrasiser

a) 0,5 mr/am®

6) 0,0005 r/mm®
B) 0,5 r/m°

r) 0,5 moms/am®

. CKOpOCTb B3aUMOICUCTBUS Tuapa3rHa ¢ KUCJIOPOAOM IIPpH IMOBBIMICHUN TEMIICPATYPhI

a) TOBBIIIACTCS
0) HEe MEHSEeTCS
B) NOHMKAETCS

. Pa60qy10 YACIBbHYIO JTUHAMHUYCCKYIO O6M€HHYIO C€MKOCTb MOXHO BBIYUCINTDH €CJIM U3BCCTHEI

a) o001as KeCTKOCTh UCXOAHON BO/IbI U 00beM 00pabOTaHHOM BOJIBI 10 Hayalla IPOCKOKa

0) oOmras KECTKOCTh UCXOTHOM BOIBI U 00BEM KaTHOHUTA B (PHIIBTpE

B) 00BeM 00pabOoTaHHOM BOJABI 10 Hadalsia MPOCKOKA, )KECTKOCTh UCXOIHON BObI, 00bEM
KaTHOHUTA B QUIBTpE

r) o0beM 00pabOTaHHOW BOJABI 1O Hayajga IMPOCKOKA, KECTKOCTh HMCXOJHON BOJIBI,
TUIONIA/(b CeYCHUS (DUITBTPA, BBICOTA CIIOSI KATHOHUTA

. HJ'ISI NpCaOXpaHCHUA KOTCIIbHOI'O arperara OT CTOSTHOYHOM KOPPO3HH IIPOU3BOOSAT:

a) NepPUOANYECKYIO IPOAYBKY
0) yMmsiryeHre KOTI0BON BOJIBI
B) JI€adpaIifio

I') KOHCEPBAIIHIO

1) OIIPECCOBKY

. BBIBOJ M3 KOTEIBHOTO arperara 4actu KOTJIOBOM BOJBI U 3aM€HA €€ IIUTAaTEIbHON Ha3bIBACTCH:

a) IpOJyBKOMH

0) cemapanueif

B) HMCIIApEHUEM

r) o0eccolMBaHUEM
1) pereHeparmeit

. Macconepez[aqa KHCJIOpOda U3 BO3/lyXa B BOAY MOKCT UATHU:

a) eclIi KOHILEHTpalus paCTBOPEHHOI'0 KUCIOPO/ia B BoJIe O0JIbIlle KOHIIEHTPAUU
KHCJIOPO/I1a, PABHOBECHOM MaplUaJIbHOMY JTABJIEHUIO KUCIOPO/a B BO3AYyXeE

0) eciy KOHIEHTpalUs PACTBOPEHHOTO KUCIOPO/a B BOJIE MEHbIIIE KOHIIEHTPAIUU
KHCJIOPO/JIa, PABHOBECHOM MaplMaJIbHOMY JIaBJIIEHUIO KUCIOPOAa B BO3yXeE

B) €CJIM KOHILEHTpalKs paCTBOPEHHOI'0 KUCIOPO/ia B BOJIE paBHOBECHA MapLUaIbHOMY
JABJICHUIO KUCJIOPO/IA B BO3AYXE

I') €CJIM MaplralibHOE JIaBJIeHHE KUCIOPOAa B BO3/IyX€e MEHbIIIE MapIUaIbLHOTO JaBICHHUS,
PAaBHOBECHOT'O KOHIIEHTPALIMK PACTBOPEHHOTO KUCIOPOAa B BO3yXe

1) €CJIM MaplralibHOE JIaBJIeHHE KHCIOPOAa B BO3/IyX€e paBHOBECHO KOHIIEHTPALIUU
PacTBOPEHHOTO B BOJIE KUCIOPO/Ia

25. Perenepanust Na-kaTHOHUTA TPOU3BOAUTCS:

a) pacTBOPOM LIENIOYU
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0) pacTBOpPOM IMOBAPEHHOM CONU
B) cynb(haToM aMMOHUS

I') pacTBOPOM CEPHOM KHUCIOTHI
1) BO3IyXOM

BAPUAHT-3

1. KOJTOMTHO-TUCTIEPCHBIE IPUMECH — ATO IPUMECH C Pa3MEPOM YaCTHII
a)ot 1 10100 am
6)ot 1 am g0 0,1 Mkm
B)oT 1 1010 HM
r) ot 10 no 100 mxm

2.CyXHuM OCTaTKOM Ha3bIBaETCS:

a) cyMMa KoHIeHTpanuii katuonos Ca®* u Mg

% obIiee conepikaHue BEMIECTB, 00YCIOBIMBAIOMIUX TIPH AUCCOLMAIUN WIH B PE3YIbTaTe
TUIPOJIN3a NOBBILIEHHON KOHIIEHTpauu noHoB OH™

B) 3arpsi3HEHHOCTb BOJbI OPraHMYECKUMHU BEECTBAMU

I) CyMMapHO€ KOJIMYECTBO HEJIETYUYHUX BEUIECTB, IPUCYTCTBYIOUINX B BOJE B KOJUIOMJAHOM
U MOJIEKYJIIPHO-JUCIIEPCHOM COCTOSIHUM

1) KOHIIGHTpalusi KPEeMHHUEBOM KHUCIOTHI B IepecyeTe Ha JUOKCHJ KpEeMHus,
HaxoJsIIENCcs B UCXOQHOU BOJIE

3. B xauecTBe KOaryJjasiHTOB IPUMEHSIOTCS:
a) aMMHaK ¥ THIPA3HH
0) CepHOKHUCIIOE JKEJIe30, CEPHOKHUCIIBIN aTFOMUHUM, XJIOPHOE JKEJIE30
B) KOMIUIEKCOHBI
T') XJOPUCTBIN KalblIUN
1) CBOOOJHBIN KUCIIOPOJI U a30T

4. MetoioMm mpudTa ¥ KpecTa ONpeaeNsioT MoKa3aTenb BOJIbI:
a) CyXou OCTaTOK
0) OKHCIIIEMOCTh
B) IIPO3PAaYHOCTh
r) pH BosI
1) COAEep’KaHUe KUCIOPOia

5. B pe3ynbTaTe NpOBEIEHHBIX aHAJIU30B YCTAHOBJIEHO, YTO MACCOBBIE KOHLIEHTPALIMU KAJIbLIUS U
MarHus B Boje coctasistoT 40,0 u 12,0 mr/qM°, cooTBeTcTBeHHO. PaccunTaHHOE 3HAYCHUE
YKECTKOCTH paBHa:

a) 4,0 °K
0) 52 °K
B) 3,0 XK
r) 15 °K

6. XKectkocTh MCX0HOM BoIbI cocTaBisieT 4 XK, a MaccoBas koHIeHTpaws maraus 24 mr/kr. [Ipu
3TOM MaccoBasi KOHUEHTpAIHs KaJblUs B BOJIE COCTaBUT:

a) 48 mr/mv°

6) 20 mr/mm

B) 40 mr/mm

r) 80 mr/mm
7. Tlpu KOMITJIEKCOHOMETPUYECKOM OIPEACICHUH OOIIEH )KeCTKOCTH B Ka4eCTBE THUTPAHTA
HCIIONB3YIOT PACTBOP

a) TtpwioHa b

3
3
3
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0) OATA
B) JMHATPUEBOW COJIM ATUICHAMAMUH TETPAYKCYCHON KUCIOTHI
r) OX4T

8. KoHIeHTpaIus HOHOB BOIOPOAa B Boje paBHa 6 - 10™* mons/nm°. Pacuernoe 3uauenne pH
[IPU 3TOM COCTaBJISACT

a) 3,2

0) 4,2

B) 5,0

r) 6,0

9. HpI/I KUMSYCHUM HCXOJHOM BOJBI €€ JKECTKOCTh CHID)KACTCSI 3a CUeT PAa3JI0KCHUA
FI/I,I[pOKap6OHaTa KaJlbOuA 110 pCaKIuu

Ca(HCO,), — CaCO, +CO, +H,0

Macca Boinasiero B ocagok CaCOzu3 10 am® BojbI cocTaBuT (B TpaMMax), €ciii KECTKOCTh €€
[P KUISTYEHUU cHU3miIach Ha 5 “K.

a) 5,0

0) 2,5

B) 0,25

r) 1,25

10. TIporiece koaryssiuu Boabl ipu momortd Alx(SOs)z mpu go3e 0,5-1,2 MMOJIB/IIM®  BeieTCs npu
pH

a) 2-3

0) <7

B) 55-7,5

r) >8

11. [IpenoTBpaiienre HakueoOpa3oBaHUS B HCIAPUTEIbHBIX YCTAHOBKAX METOJOM
KpUCTAJJIN3allMOHHOM 3aTPaBKU (OTMETUTH MPAaBUIIbHBIE OTBETHI)
a) OCHOBaH Ha JI00aBJICHUU B HCTIAPSIEMYIO BOJY TOHKOAUCIEPCHBIX MOPOIIKOB
0) HE caexyeT NPUMEHATh A TEIUIONEPENAIOUIMX IOBEPXHOCTEH, palboTaromux B
pexUMe KUIEHUS
B) mpejmosaraet 700aBiIeHNEe B HCHIApSIEMYIO BOAY KOHIIEHTPUPOBAHHOTO pacTBOPA COJIN
I') IPUMEHSIOT JUIs TeIUIOoNEepeJatolIuX MOBEPXHOCTEN, paboTaoONMX B peXUMe KUIICHUS

12. OtHomeHMe conecoaep kaHusi Kakoro-1r00 BEIIECTBA B IMape U KOTIOBOM BOE HA3bIBACTCS
a) OTHOCUTENIbHOW BEIMYMHOM KOHIIEHTpaluu
0) koa(durmenTom ynoca
B) KamleJIbHBIM YHOCOM
r') n30upaTreabHbIM YHOCOM

13. I[J'ISI HACBIINICHHOT'O paCTBOpa CIIpaBCJIMBO COOTHOIICHUC
a) C . -C =1IP,
6) C,. - C, <IIPy,
B) C.. -C >1IP,
r) C..-C<IIP,,

14. IIpu COTOM3BECTKOBAHUH JO3UPYIOT PEArcHTHI
a) Ca(OH):
6) Na2CO3
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B) NaHCOs3
r) NaOH

15. To3upoBka (proKynasHTa —[TOJTHAKPUTIAMIIA COCTABIISICT
a) 0,5-1,5mrnal M° BOJIBI
0) 0,5-1,5 mr ma 100 Mr B3BEIICHHBIX BEIIECTB B HCXOTHOW BOJIE
B) 5-15r1 M° BOJIBI

r) 0,5-1,5 mr za 100 r B3BEIIEHHBIX BEIIECTB B ICXOTHON BOJIE

16. KoHueHTpauusi pacTBOPEHHBIX Ta30B B BOJIE 3aBHUCHUT
a) OT MPUPOJBI raza U NapIUaIbHOTO JAABJICHUS T'a3a Ha/l BOJOM
0) oT Temneparypsl Boasl 1 pH BOaBI
B) TOJIbKO OT CTETICHH MUHEPAIN3AIMHA BOIBI
r) ot pH BombI
1) OT MPUPOJIBI T'a3a, TEMIIEPATYPHI BOJIBI, CTCTICHH MUHEPATU3AIUN BOJIBI, MapPIHATIBHOTO
JaBJICHUS ra3a Haja Boaou, pH Bombl

17. Cm/m, MKCM/CM — 3TO €TUHHIIBI U3MEPEHUs
a) YZEIBbHOTO CONPOTUBICHHS
0) cuiibl TOKa
B) 2JIEKTPOIPOBOJIHOCTH
) YAEIBHOH AIIEKTPOIPOBOIHOCTH

18. CymmapHasi KOHIICHTpAIUs BCEX aHUOHOB C1a0bIX KHCIOT U HOHOB THIPOKCHA 32 BEIYETOM
KOHIICHTPALIMU HOHOB BOJIOPO/Ia Ha3bIBACTCS

a) OoOIIel MIeTOYHOCTHIO BOJIBI

0) oOmel KHCIOTHOCTHIO BOIBI

B) COJIECOIEP>KAaHUEM BOJIbI

r) pOH

19. Kak BIUSIOT MPUCYTCTBYIOMIKE B BOJIE OKCH/IBI METAIIJIOB HA PEAKITHIO KHCIOPO/a ¢
TUIPA3UHOM
a) HE BIUSIOT
0) BIUSIOT KaTATUTUYECKU
B) THJIPa3WH MOXET PACXO0BAThCS JIMIIL HAa BOCCTAHOBIICHUE OKCHJIOB M THAPOKCHUIOB,
a yJalieHue Kuciaopoja Oyner onpeaensiThCs OKUCICHHEM BOCCTAHOBICHHBIX (PopM
KaTHOHOB
) yaajeHue KUCIOpoAa He TPOU30aeT

20. Pe3ynpraTel onpenenenus npokaneHHoro octarka (800 oC) u cyxoro octarka (BbICYyLIIMBaHUE
pu 100 oC)
a) HE OTJIMYAIOTCS
0) oTIIMYaroTCA, TaK KaK OpraHMYeCKUe MPUMECH NP MPOKATUBAHUU CTOPAIOT
B) OTJIMYAIOTCS, TaK KaK MPH MPOKAJTMBAHUN PACTIaIAlOTCs KapOOHATHI
I') OTIMYAIOTCS, TaK KaK NP MPOKATMBAHUU CTOPAIOT OpraHMYECKUe MPUMECH U
pacnazarTcs KapOOHATHI

21. PaGouyto ynenpbHyI0 TUHAMUYECKYIO OOMEHHYIO €MKOCTh MOXKHO BBIUHCIHUTH €CITH H3BECTHBI
a) o0beM 00paboTaHHOM BOABI 10 Hadasia MPOCKOKA, )KECTKOCTh MCXOHOM BOBI, 00beM
KaTUOHHUTA B (pUITBTpE
0) o01mas )KeCTKOCTh UCXOTHON BOBI U 00beM 00paboTaHHOW BOJIBI 10 HaYasla MPOCKOKA
B) 00IIast )KECTKOCTh UCXOTHOM BOABI U 00bEM KaTHOHUTA B (PUIBTpPE
r) o0beM 00pabOTaHHOW BOJBI N0 Hayajga MPOCKOKA, JKECTKOCTh HCXOJHOW BOJBI,
Iiomaab CCUCHUA q)HJIBTpa, BbICOTA CJIOS KaTHUOHHUTA
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22.BakyyMmHas fea’panus BOJbl IPUMEHSETCS:
a) pu t >373K
0) mpu t <373K
B) pH >9,0
r) XKn< 10 MKr-3kB/KT
1) TIPU JTHOOBIX YCIOBUAX

23. YaneHue u3 BOJIbI paCTBOPEHHBIX arPECCUBHBIX Ta30B MOXKET Ha3bIBATHCS:
a) YMSATYCHHEM
0) nearpanueit
B) M3BECTKOBAHHEM
I) Koaryjsiueu
1) pereHeHpamuei

24. BenuuuHa yenbpHON aACOPOIIMOHHON CIIOCOOHOCTH TIPH U3MEHEHUH TEMITePaTyphI:
a) YMEHBIIAETCS MPU CHIYKEHUU TEMIIEPaTyphl
0) yBEIIMYUBACTCS MPU CHIDKCHUU TEMIIEPATYPHI
B) HE U3MEHAETCS
I') B HEKOTOPBIX CIy4asiX MOXKET YBEIMYUBATHCS, B HEKOTOPHIX — YMEHBIIATHCS TTPH
CHI)KCHHUU TEMIIEPATyphI

25. CniocoObl yasieHus: 00pa30BaBIIUXCS OTIOKCHUM:
a) Jeadpalus MUTATEIbHON BOIBI
0) IeII0YCHUE KOTIIOBOM BOIBI
B) MEXaHWYECKUE M XUMUYCCKHE
r) 00paboTKa BOABI KOMILUIEKCOHAMH
1) XUMHUYECKOE 00eCCOMBAHUE BOIBI

BAPUAHT-4

1. Y nanenue rpy0oIuCIepCHBIX 3arps3HEHUH OCYIIECTBIISETCS:
a) XUMHUYECKUM 00ECCOIMBaHUEM
0) ymsirueHrueM
B) KaTHOHHPOBAHUEM
I') aHHOHHPOBAHUEM
1) ocaxaeHueM U GUIbTPOBAHHEM

2. CBoOo/iHas YTIEKUCIIOTa B BOJIE OTCYTCTBYET MpH 3HaueHuu pH
a) <8
0) >9
B) >7
r) <7

3. YKaxxuTe METO/1 OCBETJIEHUS BOJBI: (YKaXKUTE OJMH BapUaHT OTBETA)
a) 030HHUPOBAHUE
0) KumsIUeHNe
B) (GuibTparus
') XJOpPUpPOBaHUE

4 Kakue coeJMHEHHS UCTIONB3YIOTCSl B KayecTBE KOaryiIssHTOB? (YKaKUTE BCE BapUaHTHI OTBETA)
a) CEPHOKHUCIIBIA aTFOMUHUI
0) XJIOpHOE KeNe30
B) CEPHOKHUCIIOE KEeNe30
I') TUAPOKAapOOHAT ATFOMUHHS
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1) TUIPOKCHU]] AITFOMUHUS

5.. YaenpHyIo 3JIeKTPHUECKYIO TPOBOJAUMOCTD BOJIBI ONIPENEISIOT C TIOMOIIBIO
a) KOHAYKTOMETpa
0) noTeHLuoMeTpa
B) mossporpada
r) pedpaxTomerpa

6. B pe3ynbrare mpoBeICHHBIX aHAIM30B YCTAHOBJICHO, YTO MAaCCOBBIC KOHIICHTPAIIMH KaJIbITUS U
MarHus B Boje coctaBisitoT 40,0 u 6,0 Mr/mM°, coOTBEeTCTBEHHO. PaccuMTaHHOE 3HAYCHUE
YKECTKOCTH paBHa:

a) 4,6 °XK

0) 5,2 °X

B) 2,5 %K

r) 10 2K

7. XKecrkocth nurarenbHor Boabl coctasiseT 0,1 K. Kakoii maccoBoil koHuentpauun CaO B
MI/IM® COOTBETCTBYET TaKas KECTKOCTH?

a) 2,8

6) 2,0

B) 4,0

r) 28

8. OnpenesneHue 00IIEH )KECTKOCTH MPOBOAST TATPOBAHUEM
a) KHCIIOTHO-OCHOBHBIM
0) OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIM
B) OCAQJUTEIbHBIM
I) KOMIUIEKCOHOMETPUYECKUM

9. KoHIeHTpamus HOHOB BOAOPOJa B Boje paBHa 6 - 107% monw/mm®. PacuerHoe 3Hauenune pH
IIPU 3TOM COCTaBJISIET

a) 4,2

0) 4,2

B) 5,0

r) 6,0

10. Ilpu kunsyeHUHM MCXOJHOM BOJBI €€ JKECTKOCTh CHMJKAeTCS 3a CUeT pa3lIoKEHHUS
I'HJIpOKapOOHAaTa KaJIbLUS 110 PeaKIuu

Ca(HCO,), — CaCO, +CO, +H,0

Macca BbInaBiero B ocagok CaCOszu3 5am® Bozbl cocTaBuT (B rpaMmax), €CJIM K€CTKOCTb €€ MpHu
KUAng4YeHnu cHusmiaacek Ha 2,0 9K

a) 0,50

6) 1,00

B) 0,10

r) 0,20

11. Ilpouecc yKpyIMHEHHsI KOJUIOMJIHBIX YAacTHIL, 3aBEpLIAIOIIMICS BBINAJEHUEM BEIIeCTBA B
0Ca/IOK, Ha3bIBACTCS:

a) OCBETJICHHEM

6) Na-xkaTHOHHPOBaHHEM

B) 00€CKHCIOPOXKHBAHUEM

r) ¢ochaTupoBanremMm

1) KoaryJssinuen
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12. TIpOMBIBKY OCBETIHMTENBHBIX (PHIIBTPOB OCYLIECTBISIOT

a) 0OpaTHBIM ITOTOKOM BOJIBI

0) MpsIMBIM TOTOKOM BO/IbI

B) NIOTOKOM CHH3Y BBEpPX

I') IOTOKOM CBEPXY BHU3
13. Jlns npenoTBpalieHus HakKuIeoopa3oBaHus B UCIIAPUTENIbHBIX YCTAHOBKAX UCIOIB3YIOT
METOIbI

a) dmoramuun

0) MmeMOpaHHBIE

B) (pu3nueckue U KOHCTPYKTHBHBIC

I') TEXHOJIOTHUECKUE, XUMHUYECKUE U (PU3UKO-XUMUYECKNE, KOHCTPYKTHBHbIC
14. OtHoCHUTENBHAS BEIMYMHA 3aTPSA3HEHUS [1apa COJIIMU XapaKTepU3yeTCs

a) TIPOM3BEICHUEM PACTBOPUMOCTH

0) koaddumeHToM yHOCa

B) KOHIIEHTpalMel BellecTBa B ape

I') KOHLIEHTpalKel BellecTBa B KOTJIOBOM BOJIe
15. BriltazieHue cou B 0CaJ0K HaUYMHAETCS, €CIIU

a) C . -C =1IP,
6) C,.-C, <IIPy,
B) C,.. - C _>IIP,
r) C.-C, <IIP,
16. U3 CJICAYIOIIUX peaxunﬁ 06MeHa, IMPOTCKAOIIUX IIPpH Na KaTUOHHUPOBAHUHU

JRINa*+Ca?* = RuCa?*+2Na";  2RINa*+Mg¥ ~  Ro/Mg? +2Na",
CIIeTyeT, YTO MaccoBasi KOHIIEHTPAIUsl KATHOHOB B PacTBOPE
a) OCTaeTCsl HEM3MEHHBIM
0) HECKOJIBKO BO3pacTaet
B) HECKOJIbKO YMEHBILIUTCS
I') BO3pacTaeT B COOTBETCTBUU C SKBUBAJCHTHBIMU MacCaMy MOHOB, yYaCTBYIOIIHUX B
nporecce
17. ®unpTpoBaHWE MOXKET MPOUCXOJIUTH IO THITY aJAre3MOHHOE WU IUICHOYHOE, B 3aBUCUMOCTH
oT
a) TeMIiepaTypbl BOJbI
0) COOTHOIIEHUS pa3MepoB (PUIBTPYEMBIX YaCTHI] U 3()(PEKTUBHOTO JUaMETpa Iop
GbuIBTpyIOIIET0 MaTepHuana
B) KOHIIEHTpaIuu TBepJoi (a3bl
T) TPUPOJBI TUCTIEPCHBIX MpUMeceit
18. [1pu cOMOM3BECTKOBAaHUH JTO3UPYIOT PEareHTHI
a) Ca(OH):
0) Na2CO3
B) NaHSO4
r) NaOH
19. U3BecTKkOBaHME BOJBI IPUMEHSIETCS JISI CHUKEHHS
a) kapOOHATHOM COCTaBIIAIOIICH KECTKOCTH
0) MIEI0YHOCTH
B) KHCJIOTHOCTH
I') TOCTOSHHOM KECTKOCTH
20. PacTBOp monumakpuiaMuaa BBOIST
1) uepe3 0,5—2 MuH nocie BBOJa KoaryyiasHTa
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€) 110 BBOJA KoaryJjsiHTa
K) OJTHOBPEMEHHO C KOAryJIssHTOM
3) yepe3 0,5-2 gaca mociie BBoAa KoaryasHTa
21. Pabouyto ynenbHyI0 TUHAMUYECKYIO OOMEHHYIO0 EMKOCTh MOXHO BBIUHCIUTD €CIIH U3BECTHBI
a) o0mIas )KeCTKOCTh UCXOAHOM BOBI M 00beM 00paboTaHHOW BOJIBI 10 HaYasla MPOCKOKa
0) o001mas )KeCTKOCTh NCXOTHON BOJBI U 00beM KaTHOHHUTA B PUIBTPE
B) OUHaMHU4eckas OOMEHHas eMKOCTb BCEro CJIosi KaTHOHUTa U 00beM KaTHOHHUTA B
bunpTpe
r) o0beM 00paboOTaHHOW BOABI 10 Hadajga MPOCKOKA, KECTKOCTh HMCXOMHON BOJIBI,
II0UIa/lb Ce4eHUs (PUIbTpa, BHICOTA CIIOSI KATHOHUTA
22. JIns noHOTO M OBICTPOTO CBA3BIBAHUS KHCIOPOa FHIPA3HHOM HEOOXOAMMO MOAIEPKUBATD
ONTUMAaJIbHbIEC 3HAYCHUS
a) pH
0) TemmepaTypsl
B) KOHIICHTPAIUU TUApPA3UHA
r) pH, TemmepaTypsl U KOHIICHTpPAILIMU TUIPA3ZHHA
23. Crioco6 ymsirdeHus Bofbl, B POLIECCE KOTOPOM MPOTEKAIOT peaKkLuu
2RNa + Ca?* —R,Ca + 2Na*; 2RNa+ Mg* —R,Mg + 2Na*
Ha3bIBACTCS:
a) HaTpUN-KaTUOHUPOBAHHE
0) KaTHOHHpOBaHME
B) aHHOHUPOBAHUE
I) METOJ MOHHOTO OOMeHa
24. Ilo naBieHUIO PA3TUYAIOT J€a’paTOPBI:
a) TUICHOYHBIE, CTPYWHBIC, KallelbHbIC
0) cMeLIMBAIOIIEro TUIIA U IEPErpeToro napa
B) HEMPEPHIBHOTO U NMEPUOTUIECCKOTO IEHCTBUS
I') BaKyyMHbI€, aTMOC(EpHbIE U MOBBIIIEHHOIO AaBJICHUS
1) BOAOCTpYHHBIE U TAPOCTPYIHBIE
25. KoHueHTpanus pacTBOPEHHOI'0 ra3a B BOJI€ TPU U3MEHEHUH TeMIIEPaTyphl U MapIHaTIbLHOTO
TaBIICHUS
a) YBEJIMUYUBAETCS C YBEJIMYCHUEM TeMIIEPaTyphl U JIaBICHUS
0) yBeIMUYUBACTCS C YBEIMYCHUEM JIaBJICHUS M YMEHBIICHHEM TEMITEPATyphI
B) YMEHBILAETCS C YBEIMUECHUEM TEMIIEPATyphl U 1aBICHUS
I') YMEHBIIAETCS C yBEITMUECHUEM JIABJICHUS U YMEHBIICHUEM TeMIIepaTyphl
1) HE U3MEHSETCS
Kpurtepuu o1ieHKH HTOrOBOI0 TeCTa
Jlns moJy4eHus JIOIMycKa K 3a4eTy CTYJCHThI BBIMOIHSAIOT UTOTOBBIN TECT, COAEpKaIMi 25
3amanuii. Kaxoe 3amanue onennBaercs B 0,8 O6aina. B miennom padoTa oneHHBaeTCs CeayONTIMHI
KPUTEPUSIMHU:
Ouenka «5» craBuTCs 3a paboTy, eclTi HHTEpBaJI 0a/UToB peiiTiHra cryaeHra 17,6 < R < 20
U CTYJIEHT BBITIOJIHMII IPaBUIILHO HE MeHee 22 3a1aHui.
Ouenka «4» cTaBUTCS 3a pabOTy, €CIM WHTEpBaJ OaioB peitmHra cryaeHta 152 < R <
17,6 1 cTyZeHT BBITOJHWI IPAaBUIbHO HE MeHee 19 3aiaHuil.
Ouenka «3» CTaBUTCS B TOM CIIydae, €CIM WHTEpBaJI OayuioB peiituHra crynenta 12 < R <
15,2 1 cTyZeHT BBINOJHWI IPAaBUIBHO HE MeHee 15 3aianuil.
Ouenka «2» craBuTCs, eciam Oamm pedThHTra cryneHTa coctaBisier R<12 wm crymeHT
BBINOJIHWIJI MTPABUIILHO MeHee 15 3amanuii, T.e. MeHee 2/3 Bceil pabOThI.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HuxHexaMCKuii XMMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((uuan)
beaepanbHOT0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«KazaHcKkuii HAIMOHAIBHBIN UCCIIEI0OBATEILCKUM TEXHOJIOTMYECKUIT YHUBEPCUTET
Daxynvmem UHGOPMAYUOHHBIX MEXHOTIO2ULL
Kagheopa neghmexumuuecxozo cunmesa

Jucrunnmna: b1.0.21 ®duzuko-xuMuYecKkne 0OCHOBLI BOIOIOATIOTOBKH
Hanpasnenue: 13.03.01 «TennosHepreTrka 1 TEMIOTEXHUKAY

[Tpoduns: «DHeproodecrneueHue MpeanpUsITHI

®opmMma OYHas

o0y4eHHUSI:

Kpamudukamms:  OaxanmaBp

Cemectp: 4

CIIUCOK BOITPOCOB K 3AYETY

1. Uctoynuku mocTyruieHus nmpumeceid B Boay. Kak oreHuBaroT kauecTBO BoAbl? B uem
KaueCTBEHHOE OTIIMYHUE NMOBEPXHOCTHHIX U MOJ3EMHBIX BOJI? POJb KaueCTBEHHOM BOJOMOATOTOBKHI
U PalMOHAIBHOTO BOJHOXMMHYECKOTO pPEXHMMa IMPU IKCIUTyaTallMd TEMJI0IHEPreTUYECKOro
o0opymoBaHUsI.

2. Ha3oBuTe BaKHEHIINE KaYeCTBEHHbIE U TEXHOJIOTUYECKUE MOKa3aTeNy KauecTBa BOJIbI
JUTSI ICTIOJIb30BaHUS B TEIIJIOOHEPTETHKE.

3. Kakue MeTo[pl MCMONB3YIOTCS AJSl ONpeAeleHUs] TpyOOJUCIIEPCHBIX BEIIECTB B Boje?
Cy1iHocTh METOJIOB.

4. O HamMuuMM KakuX TMpUMecedl TO3BOJSET CYIUTh coyecoaepkaHue Boabl? YTo
IIPOMCXOUT NPU MPOKATUBAHUU cyXoro octaTtka npu 800 °C?

5. 3aKkoH »BIEKTpoHEWTpanbHOCTH. Kak OIEHMBAalOT NPUEMIIEMOCTb PE3yJbTAaTOB
onpe/ieleHUs] KOHIIEHTPAIUU OT/IETTbHBIX HOHOB B BOjIE?

6. Kakue Bubl ®KECTKOCTH BOJBI BaM U3BECTHBI? EnuHULIBI n3MepeHus xecTKocTh. KakoBbl
NPUYMHBI  CTPOTOTO HOPMHpPOBAaHMS  cojepkaHums moHOB Ca?® m  Mg?" B BOmax
TETUIOHEPTEeTUYECKUX YCTAHOBOK?

7. Yrto xapakrepusyer pH Bonpl? Oxapakrepusyiite cpeny B 3aBucuMoctd oT pH.
CymHocts MeToaa u3mepenus pH.

8. lllenounocTs Boabl. EaniHMIIa H3MEpEeHUS 111€I0YHOCTH.

9. IloueMy OKHUCHSEMOCTh SIBJISETCS YCIOBHBIM TMokKa3arenem? Kakue okuciuTenu
MIPUMEHSIOTCS JJISI OTIPEICTICHUs OKUCIISIEMOCTH BOJIbI? EnMHuMIIa U3MEpEeHHsT OKUCIISIEMOCTH.

10. B uem 3akmiouaercst kinaccudukaius ocHOB o0OpaboTku Boasl? Ha kakwe cramuu
nozpaszensercs o0padboTka BoibI?

11. 3amaum mnpemouncTku BOAbL. V3BecTkoBaHume u cojou3BecTkoBaHue. [IpoGHOe
YMSTYEHUE BOJIBI METOJIOM COJOU3BECTKOBAHHUSI.

12. Kakue KoaryiasHTBI TPUMEHSIOTCS B IIpolleccax ocaxJeHus? B yem cCymHOCTb
KOAryJisiiuu?

13. B uwem cymHocts ¢uokynsauuu? Ha3zoBute Hambonee MUPOKO MPUMEHSEMbIC
(IOKYISIHTBHI.

14. B deM 3akiro4aeTcss MEXaHHM3M 3aJCpXKaHHs YaCTHI] B 3€PHHUCTHIX CIOAX (UIBTPOB?
OO0bsicHUTE, B YEM OTIMYHE aIF€3MOHHOTO U TIJICHOYHOTO (PUIIBTPOBAHUS.

15. OcHoBHBIE TpeOoBaHUS K GUIBTPYIOIIUM MaTepuanaMm. HazoBurte Hamboliiee MUPOKO
HCIIONB3YyEMBbIC (PHITBTPYIONINE MAaTEPUAITHI.

16. Kakue MeTo1bl MPUMEHSIOTCS 11 00ecconruBanus Bobl? CyIIHOCTh METOI0B. MeToIbI
OTIpe/IeNICHUs COJIECOePKAHUSI.

17. CymHocTh MOHHOTO OOMeHa. B ueM 3akitouaeTcsi SKBUBAJICHTHOCTH OOMEHA HOHOB?
[TonsiTre oOpaTuMocTH TIporiecca 0OMeHa HOHOB.
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18. Yrto Takoe JuHAMUYecKas OOMEHHAass €eMKOCTb HOHUTOB? Pacuer yxaenpHOMI
JMHAMHYECKON €MKOCTH HOHHUTOB.

19. Na-katuonupoBanue. Crioco0d pereHepanuu.

20. H-xatnonupoBanue. Criocod pereHepaium.

21. OH-annonupoBanue. Criocod pereHeparuu.

22. Tepmuueckuii MeTo 00eCCONMBAHUS BOJBI. Y CJIOBHUS 00pa3oBaHUs TBEpIOH (a3bl u3
COJIEBBIX PACTBOPOB.

23. 3arpsi3HeHUs mapa U crocoObl ux yaajaeHus. QakTopbl, BIUSIONINE HA 3arps3HEHUE Mapa.
Koaddunment yHoca Kak XapaKTepHCTUKAa OTHOCUTENLHOrO 3arpsisHeHus mapa. Kosdduument
yHOCa KaK cCyMMapHasi BeJIMunHa Ko UIIMEHTOB KanelbHOT0 U N30MpaTeIbHOrO YHOCA.

24. Membpannbie MeToAbl 04lCcTKH. OOpaTHBII 0CMOC. DIEKTPOIUAIIHNS.

3AJAYM JIA 3AYETA
Bapuant Ne 1
[Toka3zarenu kauecTBa NPUPOIHON 60061 OXAPAKTEPU3OBAHBI MACCOBBIMM KOHLEHTPALUSIMU
KAaTHOHOB U aHHOHOB, BBIPAKEHHBIMU B MI/IM°:

p(Na+)=30; p (K*)=6,9; p (Ca**)=12,6; p(Mg?*)=0.1; p(Cl~)=40,3;
p(NO;)=2,1; p(SOZ)=27,7; p (HCO,)=22,8;
OHpe,I[eJ'II/ITb CYMMAapHYK MOJIIPHYIO KOHIOCHTPALIUIO SKBUBAJICHTOB KaTUOHOB.
Bapuant Ne 2

IToka3zarenu kauecTBa HpHpOI[HOﬁ 6000l OXapaKTCPpU30BaHbl MAaCCOBLIMH KOHLICHTpALIUAMUA
KaTUOHOB U AaHUOHOB, BbIPA’)KCHHBIMU B MF/I[M3:

p(Na+)=21; p (K*)=4,83; p (Ca?*)=8,82; p(Mg?*)=0.07; p(Cl )=28,21;
p(NO;)=1,47; p(SO7)=19,39; p (HCO,)=16.
OHpe,Z[CJII/ITL CYMMapHy'IO MOJ'ISIpHYIO KOHI_ICHTpaI_II/IIO OKBHUBAJICHTOB aHUOHOB
Bapuanrt Ne 3

ITokazaTenu kadyecTBa HpHpOI[HOfI 600bl OXapaKTCPU30BaHbl MACCOBBIMU KOHICHTpAIUAMU
KaTUOHOB U AaHMOHOB, BbIPA)KCHHBIMU B MF/)IMs:

p(Na+)=30; p (K*)=6,9; p (Ca%?*)=12,6; p(Mg?*)=0.1; p(Cl)=40,3;
p(NO;)=2,1; p(SO;7)=27,7; p (HCO;)=22,8;
OnpeenuTh MET0YHOCTh BOJABI B MMOIb /IM°
Bapunant Ne 4

[TokazaTenu KayecTBa MPUPOTHON 600bl OXAPAKTEPU30BAHBI MACCOBBIMH KOHIIEHTPAIIUSIMHU

KAaTHOHOB M aHHOHOB, BEIPAKEHHBIMH B MI/IM°:
p(Na+)=21; p (K*)=4,83; p (Ca**)=8,82; p(Mg®*)=0.07; p(Cl)=28,21;
p(NO;)=1,47; p(SOZ)=19,39; p (HCO;)=16;
Onpenenuth O0IIYI0 )KECTKOCTh BOJIBI, B °0K
Bapuant Ne §

[Toxazarenu kauecTBa MPUPOAHON 6006l OXAPAKTEPU30BAHbl MACCOBBIMU KOHIIEHTPAIUSIMU

KATHOHOB ¥ aHUOHOB, BHIPAKEHHBIMHU B MI/JIM":
p(Na+)=30; p (K*)=6,9; p (Ca**)=12,6; p(Mg**)=0.1; p(Cl)=40,3;
p(NO;)=2,1; p(SOZ)=27,7; p (HCO;)=22,8;
Onpenenuth KapOOHATHYIO )KECTKOCTh BOABI, °K .
Bapuanr Ne 6

[TokazaTenu KayecTBa MPUPOTHON 600bl OXAPAKTEPU3OBAHBI MACCOBBIMH KOHIICHTPAIUSIMHU

KaTHuOHOB U aHUOHOB, BBIpa)KeHHBIMI/I B MF/,Z[M3I
p(Na+)=21; p (K*)=4,83; p (Ca?*)=8,82; p(Mg?*)=0.07; p(Cl)=28,21;
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_ 2- _
p(NO;)=1,47; p(SO, )=19,39; p (HCO,)=16
Ornpenenuth HeKapOOHATHYIO KECTKOCTh BObI, K .
Bapuanr Ne 7
O6opoTHass cUcCTeMa OXJIAXKIEHHUS KOHJIEHCATOPOB TYpOUH SJIEKTPOCTAHIUMHU JIOJDKHA
TIO/IUTHIBATLCS BOJIOH CIIEYIONIET0 COCTABA, MMOIE/IM>:

MoJisipHbIe KOHLIEHTPALMH HOHOB, MMOJIb/IM"
c(1/2Ca*) | ¢(1/2S0Z) | c(1/2Mg?) c(CI) c(Na*) | c(HCO3)
10 8 2,5 2,5 3 5

Cuctema Oyzaet pabotath ¢ KO3PGUIIUEHTOM yIapuBaHus 2.

Kosdduruents! aktuBnoctu nonos Ca?* u SO~ pasubl u coctapiusor 0,5. ITPcasos =

3,710°.

Jns  mpenoTBpalleHHs — HAKUNEOOpa3oBaHHs — JOOABISIEMYH  BOAY  IPEANONIaraercs
o6pabareiBath H2SO4 MOHMKAs ENOYHOCTE HA 4 MMOJB/IM:.

Onpeneaurs OyneT 1 npu 3TOM Bbinagath B cucteme rurc (CaSOs- 2H20).

Bapuant Ne 8

O6opoTHass cucTeMa OXJIAXKJIEHUS KOHACHCATOPOB TYpOUH DSIEKTPOCTAHIMU JIOJDKHA

TIO/IUTHIBATCS BOJIOH CIIEYIONIET0 COCTABA, MMOIE/IM>:

MonsipHble KOHLIEHTPALHH HOHOB, MMOJIb/JIM°
c(1/2Ca") c(1/2 SOZ") c(1/2Mg?") c(CI) c(Na") c(HCO3)
8 6 2,5 2,5 3 5

Cucrema Oyzet padboTath ¢ K03(hHUITUSHTOM yIIapuBaHus 2.
Ko ummentsr aktuBHocTH HoHOB Ca?t u SOZ” paBHbI u coctaBnsior 0,48. TTPcasos = 3,7-10°

°, Jlns npeqoTBpalleHHs HaKUMeoOpa3oBaHus 100aBiseMylo BOLy Tpernonaraercs o6padarsBarh
H,SO4 moHmKast MIETOYHOCTh HA 2 MMOJIB/IMS
Onpeneautsb OyaeT 1 U 3TOM BhInagath B cucteme rurc (CaSOs- 2H20).
Bapuant Ne 9
KoHIeHTpal1s HOHOB BOJOPOJa B HEKOTOPHIX pacTBopax pasuel 8:107 ; 4:10% 8107 ;
0,5107 ; 3,2:10% 0,005 wmoms/nm® . Onpenenuts pH pacTBOpOB, IpUHUMAs KO(DOHUIHEHT
aKTUBHOCTH HOHa=1.
Bapuant Ne 10
KectkocTh ncxoaHOM BoabI cocTaBnseT 4 °XK , a MmaccoBasi KOHIIEHTpaIus Kanblus 60 MI/Kr.
OnpeenyuTh MACCOBYIO KOHIIGHTPAIMIO MArHHS B BOJIE B MI/IM.
Bapuant Ne 11
Kectkocth nutarenbHor Bosbl cocTaBigeT 0,01 °7K . Kakoit maccoBoii koHueHTpanuun CaO B
MI/M3 COOTBETCTBYET TaKasl JKEeCTKOCTh?
Bapuant Ne 12
XKectkocTh KoHAEHCaTa TypOuHbl Bozpocia ¢ 0,005 no 0,011 ©XK. Onpenenuts 1050 prcoca
OXJIQXTAFOIIEH BOJBI B TIPOIIEHTAX, KECTKOCTh KOTOPOil paBHa 5 XK.
Bapuant Ne 13
[Ipy KUNSYEHWHW WCXOJHOH BOJBI €€ JKECTKOCTh CHIDKAETCS 3a CUeT Pa3JIOKCHHUS
TUApOKapOOHATa KATBIUS IO PEAKIHH

Ca(HCO,), — CaCO, +CO, +H,0

OnpenenuTh KONTHYECTBO BBIMAAaomero B ocagok CaCOsz u3 5 IM° BOJIBI, €CIM KECTKOCTh ee
IIpY KATISTYEHUH CHU3MIach Ha 3,5 °K.
Bapuant Ne 14
MaccoBsie konmenTpamun Ca?t u Mg?" cocrasmsior 2,0 u 1,2 Mr/am°, COOTBETCTBEHHO.
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UYemy paBHA KECTKOCTb BOABI?

Bapuant Ne 15

OnpenenuTs Maccy BbImagaomero B ocagok CaCOz u3 5 M3 BOfIBI, €ClM JKECTKOCTh €€ IpH
KMTISTYEHUH CHI3HIIACH Ha 4 MKMOJIB/IM".

Bapuant Ne 16

Hatpuii-katnonutHbIil GriibTp auamerpom 1,5 v 1 BBICOTON €105 CyIbPOyriist 2 M yMsITUNI

3a MEXpEreHepaluoHHbI mepuox Bogy obobemom 600 m

3 ¢ obmeii xecTkocThio 4

OHpeI[eJ'II/ITB YACJIBbHYIO 06MeHHy1-O CMKOCTb KaTHMOHHUTA B MOJ'IB/,Z[Mg.

Bapuant Ne 17

XK

Hatpuii-katnonuTHbIN QriibTp nuametpoM 2,0 M U BBICOTOU CI0S CyIb(oyriist 3 M yMsITUNII

3a MEXpereHepaluoHHbI mepuox Bogy obobemom 500 m

3

OHpeI[eJ'II/ITB YACJIBbHYIO 06MeHHy1-O CMKOCTb KaTHMOHHUTA B MOJ'IB/,Z[Mg.

Kpumepuu ouenku ougpghpepenyuposannozo 3auema no oucyuniune

B51.0.21 «Du3zuko-xumuueckueocrnoevlt 6000H0020MO6KU»

¢ ofOmen xectkoctbro 4 °XK

Onenka

Onucanue

OT1iuyHO

(36-40 6a10B)

JleMoHCTpUpYET MOJHOE MOHUMaHUe MOCTaBIEHHOTO Bonpoca. /[aeT moaHbIi
pa3BEpHYTHIH OTBET HAa OCHOBHO# Bompoc. JlaeT IOrHuecKn 000CHOBAHHBIN U
MPaBWIBHBIN OTBET Ha JOTOJIHUTEIbHBIN BONpoc. OleHKAa «OTJIUYHO»
BBICTABIISIETCS CTYJSHTY, €CIIH OH HCYEPIBIBAOIIE, TOCIETOBATEIIHFHO, YETKO U
JIOTUYECKH CTPOWHO M3JIaraeT MaTepuall, yMeeT TECHO YBI3BIBATh TEOPHIO C
NPAKTUKOM, UCIIOJIB3YET B OTBETE MaTepHUall pEKOMEHIYEMOU TUTEPaTyphI,
MPaBUIBHO 0OOCHOBBIBACT MPUHATOEC PEIICHUE, BIaJeeT Pa3HOCTOPOHHUMHU
HaBBIKAMU W IPUEMaMU BBITIOJTHEHHUS TTPAKTUYECKUX 3a7ad. CaMOCTOSITENBHO,
JIOTUYECKH CTPOWHO W MOCIIeIOBATEIHFHO U3IaraeT yu4eOHbI MaTepHall,
ACMOHCTPUPYA YMCHUC aHAJIM3HUPOBATH PpAa3JIMYHbBIC HAYUYHBIC B3TJIAAbI,
apryMEHTHPOBAaHO OTCTAWBATh COOCTBEHHYIO no3unui. O0IamaeT KyIbTypoi
peun.

Xopotio
(30-35 6asoB)

JlaeT moCcTaTOYHO MOJIHEIN OTBET, C HAPYIIEHUEM ITOCIIEI0BATEIFHOCTH H3JI0KEHUS.
OTBe4aeT Ha JOTOJIHUTEIIbHBIN BOIPOC, HO 000CHOBATH HE MOXKET.

OueHKa «XOPOWIO» BEICTABISIETCS CTYICHTY, €CIIM OH IO CYIIECTBY H3JIaraer
MaTepuaj, TPaBWIBHO TPUMEHSET TEOPETUYECKHE TIOJIOKECHHUS TPU PEUIeHUH
MPAKTUYECKUX BOIIPOCOB, CAMOCTOSTEIBHO M MOCJICAOBATEIILHO M3JIaraeT y4eOHbIi
MaTepual, MpeapPHHUMAET IMONMBITKA aHAM3UPOBATh PA3IMYHbIC HAYYHBIE B3TJISIIBI
1 00OCHOBaTh COOCTBEHHYIO TO3WIIMIO, TMPH 3TOM JOMYCKAaeT HEe3HAYUTEIbHBIC
OIMOKU; yMEET CBS3BIBATh TEOPETUYCCKHE TIOJIOKEHUS C MPAKTHYCCKOU
JIESATEIHLHOCTHIO; OTIINYACTCS PA3BUTON PEUbIO.

VY nosnerBopu-
TEIBHO
(24-29 6an0B)

JaeT HenmonHBIN OTBET HA OCHOBHOM Bompoc. He gaetr oTBera Ha
JOTOJHUTEIBHBIH BOIIPOC.

Ounenka «yI0BJETBOPUTENbLHO» BBICTABISIETCS CTYIECHTY, €CIIM OH HMEET
3HaHUS TOJBKO OCHOBHOI'O Marepualia, HO He yCBOWJI €ro JeTajei, 1onyckaeT
HETOYHOCTH, HEJIOCTaTOYHO IIpaBUIbHBIE (OPMYIHUPOBKH, HapyIICHHS
JIOTHYECKON TOCIE0BATCIFHOCTH B HM3JIOKCHHH MPOTPAMMHOTO MaTepuaa,
NPEANPUHUMAET TIONBITKA  aHATW3WPOBATh pasIUYHbIC HAYYHBIC  B3TJISIBI,
000CHOBaTh COOCTBEHHYIO TO3WIIMIO MO TPEOOBAHUIO MPEIIOAABATENs, C TPYAOM
YMEET YCTAaHOBUTH CBSI3b TEOPETUUCCKUX MOJIOKEHUHN C IPAKTHUKOM.

He ynosnerso-
pHTENBHO
(menee 24

0aJ1710B)

Hert oTBeTa.

OuneHka «HeyJIOBJETBOPHUTEJNbLHO» BBICTABISICTCS CTYIEHTY, KOTOPBHIA HeE
3HaeT 3HAYUTEJNbHOM YacTH MOPOrpaMMHOTO  MaTepuana, JOMycKaer
CymeCTBeHHBIe OHII/I6KI/I, HCYBepeHHO, C 6OHBIIII/IMI/I 3an}I)IHeHI/I$IMI/I OTBCYHACT
Ha Bompochkl. Kak mpaBmio, OIEHKAa «HEYIOBICTBOPHUTEIBHO» CTaBHUTCS
CTyJEHTaM, KOTOPbIE HE MOTYT IPOJOJDKHTH 00ydYeHHe 0€3 JOTOJIHUTEIbHBIX
3aHATHUMN MO COOTBETCTBYIOIIEN AUCIUIIIINHE.
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