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Paboyas mporpamMma JUCHUIUIMHBI «XUMUS 1 MUKPOOHOJIOTHS BOJBD) pa3paboTaHa Ha OCHOBE
@®I'0OC BO no nampasnenuto 20.03.02 «[Ipupogoo0ycTpoiicTBO U BOIOTIOIB30BAHHUEY,
YTBEP)KJICHHOTO MpuKa3oM MunuctepcTBa oopazoBanus u Hayku PD 06.03.2015 r. Ne 160,
po b TOAroTOBKU «HKEHEPHBIE CHCTEMBI ¢/X BOJIOCHAOKEHUS, 0OBOTHEHUS U
BOZIOOTBEACHUS (IIpOrpaMMa aKaJieMUIecKuii OakanaBpuar).

ABTOD:! /

noreHt, qoreHt BAK L EE ST C. A. TlecryHoBa

PabGouas mporpamma o0cCyXJeHa U PEKOMEHJO0BaHA K YTBEPXKJICHUIO pElICHUEM

kadenpsl Heoprannueckor u aHanutuyeckord xumuu ot 02.03.2020 r., mpoTokon
Ne 7.

3aBenytromuii kadeapoii,
npodeccop . E. A. KaifropozioBa

Pabouas nporpamma o00peHa Ha 3aceJaHUM METOIMYECKON KOMUCCHUU (DaKynbTeTa
BogocHaOxeHus: 1 BogoorBeAeHus 20.04.2020 r., mpoTtokos Ne 8.

[Ipencenarens

METOINYECKON KOMHUCCUH )

JTOKTOP TE€XH. HaYK, JOIEHT - —x\\l\/[ A. baunypun
PyxoBoaureins

OCHOBHO# TIpodeccroHaIbHON
00pa3zoBaTeIbHOM IPOrpaMMBbI
K.T.H., JIOLIEHT = B.B. Banxa




1 ]_[e.ﬂl/l H 3aJa4Y1 OCBOCHUHA JTUCIHUII/IMHBI

Ieab0 0CBOCHUS AUCIMIUIMHBI « XUMHSI I MUKPOOHMOJIOTHS BOABD) SIBIISICTCS
0000111eH1e, cUCTEMAaTH3aIus, YryOJeHne TEOPETUYECKUX 3HAHUM 110 XUMUU BOJIBI
Y BOJIHBIX PACTBOPOB, TEOPETUYECKUM OCHOBAM XUMHYECKHUX, PU3UKO-XUMHICCKHIX
1 MHUKPOOHOJIOTHYECKHX TIPOIECCOB OYMCTKH BOJIBI B HICKYCCTBEHHBIX U TPUPOTHBIX
YCIIOBUSAX;

— pa3BUTHE MPAKTUYECKUX YMCHHA W HABBIKOB PEIICHUS KOHKPETHBIX
MIPOU3BOJICTBCHHBIX 3a/ad, CBS3aHHBIX C OIICHKOM KadecTBa BOJBI M BHIOOPOB
croco00B 00pabOTKU MPUPOJIHBIX U CTOUHBIX BOJ Pa3IMYHOTO COCTABA.

3apaum:

— J1aTh 00y4YaroIMMCcsi He0OX0IMMbIE 3HAHUS 00 OCHOBHBIX CBOMCTBAaX BOJIBI,
€e CTPOCHUHU, O (PUBMKO-XUMHUYCCKUX MPOIeCcCcax, MPOTEKAONINX MPU OYUCTKE H
o0e33apakMBaHUM MMPUPOTHBIX U 00pa0OTKE CTOYHBIX BOJI; O XUMHYCCKHUX, (DU3HKO-
XUMHYECKUX, MHUKPOOHMOJIOTHYCCKUX W CAHUTAPHO-TUTHCHUYCCKUX IapameTpax
KayecTBa MIPUPOIHBIX BOJI U 3aTPA3HECHHOCTH CTOYHBIX BOJT;

— HAy4YdUTh CIoco0aM TOJydYeHHUs JToW HWHOOpPMAIMU B J1aOOpPaTOPHBIX
YCIIOBHUSAX, BBIPA0OTATh YMEHHUS HCIIOJIb30BaTh IOJYUYCHHBIC 3HAHWUS W HABBIKH B
TEXHOJOTHYCCKUX M MPOCKTHBIX PEIICHUSAX JJI pacueTa TOJIOBHBIX COOPYKCHHM
BOJIONIPOBOJIA M CTAHIIUH a’paluu TI0 YJIYYIICHHIO KayecTBa MPUPOIHBIX BOJ, B
pEIIeHUH IKOJIOTHIECKUX MPOOIIeM;

— BBIPa0OTaTh y OOYYAMOIIUXCS CHOCOOHOCTh K CaMOOPTaHHM3AIHMH |
caMo00pa3oBaHUIO;

— HAY4YUTh OPUEHTUPOBATHCS B XMUMHUYECKOW XapaKTEPUCTHKE MPUPOTHBIX
CTOYHBIX BOJ[, B MHOT00Opa3uu MUKPOOPTaHWU3MOB, OOHMTAIONINX B BOJAHOH cpejie,
TIOHUMATh B3aUMOOTHOIIICHUS MEX]TY PA3TUIHBIMU UX BUIAMH;

— copMHUpPOBaATH PECTABICHUS O COBPEMEHHBIX TEXHOJIOTHUECKUX METOIaX
00pabOTKM  TPHUPOAHBIX  BOJ, CIOCOOOB WX  oOe33apaXMBaHHs, O
OaKTEpUOJIOTUICCKOM aHAJIHM3€E BO/I;

—  OmpeneNaTh KauecTBO BOABI IO pe3yibTaTaM XHMHYECKOTO W
0aKTEPHOJIOTUYECKOTO aHAIN3a.

2  Ilepeyenbr IUIAaHUPYEMBbIX Ppe3yJIbTATOB MO0  JUCIHUILIHHE,
COOTHECEHHBIX C IJAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHSI 00pa30BaTe/JIbHOM
NporpamMmal

B pe3yibTate O0CBOEHUS] IMCUMILVIMHBI (DOPMHUPYIOTCH CcJeaylon[ue
KOMIETeHINHU:

OK-7— cnocoGHOCTBIO K CaMOOPTaHU3AINHN ¥ CaMO0OPa30BaHUIO;

OIIK-1 — cmocoOHOCTh TPEeTyCMOTPETh MEPhI IO COXPAHEHHUIO W 3alTUTE
HKOCUCTEMBI B XOJI€ CBOCH OOIIECTBEHHON 1 MPO(EeCCHOHATEHOM NESITETEHOCTH

[MK-16— CIIOCOOHOCTBIO UCII0Ib30BaTh OCHOBHBIE 3aKOHBI
€CTECCTBEHHOHAYYHBIX JIUCHIUIUINH, METOJBl MAaTEeMaTUYeCKOTO aHauu3a W
MOJICIUPOBAHMS, TEOPETHUYECKOTO W JKCIMEPUMEHTAIHHOTO WCCIICIOBAHUS TIPHU
pereHny mpodeCcCHOHANTBHBIX 3a71a4.



3 Mecro aucuumiannbl B cTtpykrype OII 6akasaBpuara

«XuUMUST 1 MUKPOOHMOJIOTHUST BOABDY SIBIACTCS MUCHMIUIMHOW BapUaTUBHOMN
obyuaromuxcst 1o  HampaBieHuro  20.03.02
«IIpupog000yCTPOMCTBO U BOJIOIMOJIB30BAHUEY, HAMPABICHHOCTh «VH)XEHEpHBIC

4acTHu OIl DoaroToBKH

CHCTEMBI CEJBbCKO-X03MCTBEHHOTO

BOJOCHAOKEHMSI, OOBOJHEHUS U

BOJOOTBECHUSD (aKaJeMUUYEeCKUl OakagaBpHar).

4 O0beM TUCHUIJIMHBI (108 4acoB, 3 3a4ETHBIX €IUHHMIIBI)

. O0BeM, 4acoB
Bunel yue6HOM paboTh
Ounas 3aouHas

KonTakTHasi padora 59 11
B TOM YHCJIC:
 aymuropuas _To BHsaM 58 10
Y4E€OHBIX 3aHATHI

4 nexmum 20 4

J nmaboparopHsre 38 6
 BHeaynuTOpHAs 1 1

J saver 1 1

J sx3amen

J 3ammra KypcoBEIX
paboT (ITPOEKTOR)
CamocrosiTesqibHast padboTa 49 93
B TOM YHCJIC:
d xypcoBast pabota (IpoeKT)
J mpoune } BUJIbI 49 93
CaMOCTOSTEIBHOM PabOTHI
HToro nmo iucuuinue 108 108

5. Conep:kaHue JTUCUUIINHBI

ITo utoram HN3y49acMOro Kypca CTYACHTHBI CAAr0T 3a4CT.
[[I/ICI_H/IHJ'II/IHEI HU3Yy4acTCd Ha 2 KypcCe, B 4 CEMCCTPC.

ConepxxaHue M CTPYKTYpa IMCUMILIMHBI 10 04HO hopme 00yueHHsI

Ne HaumeHoBaHME TeMbI
n/ C YKa3aHHUEM OCHOBHBIX
1| BOIIPOCOB

Dopm
upye
MBbIe

KOMII

€TeH L

0

Buasbl yueOHoi1 padoThl, BKIOYAs
CAMOCTOAITEJILHYIO PadOTy CTY/ICHTOB
U TPYA0eMKOCTh(B 4acax)

CamocTosTeabHa
JlaGopaTopHbI
Jlexuun o
€ 3aHATUS
pabota




BBenenne. Pois Boapl Ha
IUIAHETE U B JKU3HU
BOJIOEMOB, TIOUBEI,
pacTUTENBHOTO U
YKUBOTHOTO MUpa.
[IpounsBoacTBeHHAs
JIESITCILHOCTE B
MIPOMBIIIJIEHHOE
BOJIOCHAOKEHHE.
BzanMocBs3b
BOJIOCHAOKEHUS,
00BOTHCHHS,
BOJIOOTBEJICHUS U
rJ100aIbHOTO KPYroBOPOTa
BemiectB. OTOop Mpoo
BOJIEI.

TexHuyeckuit mporpecc u
OoXpaHa BOJHBIX PECYPCOB.
Booa kax xumuueckuii
UHOUBUOYYM

dusznuecknue, XUMHUUYECKHE
H OMOJIOTHYECKHE CBOMCTBA
BOJIbI, SIBJICHHE aCCOLMAIIHHN
BOJIbI, AaHOMAJIMU BOJBI M UX
CBSI3b  CO  CTPYKTYpOM.
3HayeHUEe CBOMCTB BOJEI
IS MPOIIECCOB,
MPOTEKAIOINX B KUBOU
MIPUPOJIE.

OKHCIIUTEIIHFHO-
BOCCTaHOBHUTEILHEIE
MPOIIeCChl B BOAHOM Cperie.
Bo3nelictBue Bompl  Ha
MaTepHuabl: KOppO3us
METAJJIOB K OeToHa B
BOJIHOM cpeJie.

TIK-
16;

OK-7;
OIIK-

Boonuvie pacmeopul
INEKMPONUMO8

Bopa — cnaOblii a5nekTpoauT
- amdosut.  AKTUBHas
peakuuu cpeabl - pH.
KucnoTHocTh, IMIETOYHOCTD
BO/JIBI.

Bona YHUBEPCAJIbHBIN
pPacTBOPUTEIIb.
PactBOpHMOCTB pa3sian4HbIX
BEILIECTB B BOJE.
Konuenrpanun
pacTBoOpoOB

I1-16;
OK-7;
OIIK-




@opmyJibl U 3aBUCUMOCTH,

UCTIOJIb3yeMble npu
MPUTOTOBIICHUH PACTBOPOB
(pactBOpeHue,
pazbaBieHue,
KOHICHTPHUPOBAHUC,
CMEIIeHuE).

[Ipoussenenue
pacTBOPUMOCTH. Y CIOBHUS
oOpa3oBaHus u
pacTBOpeHuUs ocajka.

Bnusnne OJHOMMCECHHBIX
WOHOB Ha pPaCcTBOPHMOCTD.
Conesoit 3¢ dekr.

B3anmonencreus B
pacTBopax (pacTBOpBI
HERJIEKTPOJIUTOB u
AIIEKTPOJIUTOB).
Xumuueckas
TepMOJIMHAMMKA u

XHMHUYecKasi  KHHEeTHKa
CKOpOCTh XMMHYECKOU U
OMOXMMHYECKON pEeaKIHHU.
PaBHOBecHE TOMOTEHHBIX U
IeTepPOreHHbIX CHCTEMax B
pacTBope.

Bnusinue TeMIepaTypbl
BOJIbI HA CKOPOCTb PEaKIHH.
I'mapoau3s coseit
(MexaHM3M Ipolecca,
yIIpaBJIEHUE ITPOLIECCOM)
KonnuectBennsie
XapaKTePUCTUKU
THJIPOJIN3a. 3aBUCUMOCTb
UX OT pa3InYHbIX
(hakTOopoB.

Oco0eHHOCTH IPOTEKAHUS
THJIPOJIN3a B IPUPOAHBIX
BOJIAX.
KomnuiekcoobpazoBanue B
pacTBOpax. YTIEKUCIOTHOE
paBHOBECHE B BOJIE.
bydepnbie pacTBopbI
(MCKyCCTBEHHBIC H
NPHPOJHBIEC)

Pounb OydepHbIX pacTBOpPOB
B OTJIEJIBHBIX
TEXHOJIOTUYECKUX U
OMOXMMHUYECKUX MTPOLECCcax
MIPU OYUCTKE MPUPOHBIX U
CTOYHBIX BOJI. OCHOBHBIE
BUJIbI OY(QEepHBIX PACTBOPOB




B [IPAKTUKE
BOJIONIOATOTOBKH.

IIpupoanbie BoabI
DaKTOopbI
(popmupoBanus
NpUPOIHBIX Bo: ((pu3uko-
reorpaguyueckue,
reoJIornyeckue, PU3NKo-
XUMUYECKUe, PU3NIECKHe,
OMOJIOrMYECKUE,
TEXHOTCHHBIE).
Knaccudukanus mo
COJIECO/IEP>KAHUIO, TIO
pa3Mepy npuMecei.
[TpupoHbIE BOIBI —
JTUCTIEPCHBIE CUCTEMBI.
JucnepcHoe cocrosiHue
BEIIIECTBA, IUCIIEPCHBIE
CUCTEMBI UX
Kiaccuukanus.
CocrosiHue BemecTBa Ha
rpaHuIle pazzaena das.
[ToBepxHOCTHBIE SBIICHHUSL.
CopOuwus, ancopOuus u 16;
XeMocopouusi. OK-7:
[ToBEepXHOCTHO-aKTHUBHBIE
BEIECTBA. OIIK-
DIIEKTPOKUHETUYECKHE 1
aBieHus. CTpoeHue
Mex(hazHOM rpaHUIIbI.
JIBOMHOM 3JIEKTPUYECKUM
ciou. Kommounueie
pacTBOPBI, UX CBOWCTBA.
®aKkTopbl arperaTuBHOM
YCTOMYUBOCTH
KOJUIOUAHBIX CUCTEM H
MIPUYMHBI €€ HapYILIEHUSI.
Konnouanoe 3arpssHenue
BOJbl. MyTHBIE U
OKpallleHHbIE BOJbI.
CtpoeHue KOJIJIOUIHOU
Mutesibl. CyIHOCTh
rpoiiecca KoaryJsiuu.
Koarynssrsl.
Heirpanuzauronnas u
KOHIIEHTPALIMOHHAs
KOAryJisius KOJUIOUHOM
cucteMsbl. Pa3zpyienue
JUCTIEPCHBIX CUCTEM.

Du3UKO-XUMHYECKas K-
XapaKTepUCTUKA 16:
NPUPOAHBIX BOJ




Ocobennoctu
XUMHUYECKOTO COCTaBa
MPUPOHBIX BOJI.
MyTHOCTb, LIBETHOCTb,
3amax, IPUBKYC IIPUPOTHON
BO/IbI, TEMIIEpaTypa,
BenuuuHbl pH npupoaHbIx
BOJI. XMMUYECKUI COCTaB
MIPUPOIHBIX BOJI.
KectkocTh MpUpOIHBIX
BoJI (00OmmIas, kapOoHaTHAS,
HeKkapOOoHaTHa#,
MOCTOSTHHAS, BpEMEHHas,
ocrartoyHas). KaTHoHsl
METaJJIOB — XKeJle3a U
Maprasiia, a TaKxe
AQHUOHBI: CyIb(aThl U
XJIOPHUBI, YXYAIIAIOIINAE
KaueCTBO BOJIBI.
Kucnotnocts n
MIEJI0YHOCTH TIPUPOTHBIX
BO/I.

Knaccuduxarus
MIPUPOIHBIX BOJ U UX
MpUMECEH.
MUKPOKOMIIOHEHTHI U
MaKpOKOMIIOHEHTHI
MIPUPOIHBIX BO.
W30TONHBIN U ra30BbIi
COCTaB IPUPOJHBIX BOJ.
Oprannueckue BELIECTBA B
MIPUPOJIHBIX BOJIAX.
HcTouyHuMKN XMMHUYECKUX
3JIEMEHTOB B IIPUPOIHBIX
Bosax. Heopranumueckue u
OpraHUYecKue MpuMecu
MPUPOIHBIX BOJ.
BricokoMonekynsipHbIe
T'yMYCOBBIE BEIIECTBA.
Ilukn nepokcua
BoJiopoJa. JloHHbIe
OTJIOXKEHUSI.

KosumokBuym Ne 1

OK-7;
OIIK-

IInTheBast Boaa.
I'uruennueckue
TpeOOBaHUs K ee
Ka4ecTBY

CranyapT KauecTBa
MUTHLEBOM BOJIBI.
Knaccudukarus
MokaszaTeliei KauecTBa
MUTHLEBOM BOJIBI U €€

IIK-
16;

OK-7;
OIIK-




koHTposib CanlluH
2.1.4.1074-01.
TpeboBanus,
MpeabsIBIsIEMBIE K BOJE,
NpeAHa3HAYECHHOM 1JIs
TTUTBS.
OpranonentTuyeckue,
BEILIECTBA,
00ycaBIMBaIONINe
OPraHOJIETITHYECKUE
KauecTBa MUTHEBON BOJIBI.
TOKCUYHBIE,
0OaKTEPHOJIOTUIECKUE
MOoKa3zaTeau. XMMHYECKHE
MOKa3aTeN KauecTBa
BO/JIbI: (B3BEILICHHBIC
BEIIECTBA, CYXOM OCTaTOK,
MIPOKAJIEHHBIN OCTATOK,
AIEKTPOTPOBOJHOCTD,
OKHUCTISIEMOCT,
OMOXUMHUYECKOE
noTpebieHrne KUCIopo/ia,
PacTBOPEHHBIN KUCIOPOJ,
CBOOOJTHBIN XJIOP, aKTHBHAS
peaKIus CPEJIb).
[IpenenbHO-OTTYyCTUMBIE
KOHLIEHTpALUHU Ui psijia
COECIUHEHU.

AHaJIi3 BOJIbl, BBIPAXKEHUE
pe3yJIbTaTOB aHAN3a.
KoHnTtpons kauecTBa BOJpbI,
MPUHIIUITEI HOPMUPOBAHUS,
XMUMHYECKUN U CAHUTAPHO-
XMUMHYECKUN aHAJIN3.

XapakTepucTUKa
OBITOBBIX H
NPOM3BOJACTBEHHBIX
CTOYHBIX BOJ
[IpoucxoxaeHne ObITOBBIX
CTOYHBIX BOJI U UX
XapaKTEePUCTHKA.
HenocrosiHcTBO cocTaBa
cTouHbIX Boa. [Ipupona
MIPUMECEN CTOYHBIX BOJ.
JucnepcHOCTb IIPUMECH.
Oprannyeckue BEIIECTBA B
CTOYHOM BOJE: YTIEBOMBI,
KUPBI, OCIKH U MPOTYKTHI
ux pacraja. [ukn
IIPEBPALLEHUS a30TUCTHIX
BELIECTB. XapaKTepUCTHUKA
CTENECHHU 3arpsi3HEHUs

16;
OK-7;
OIIK-




CTOYHBIX BOJI:
OKHCIISIEMOCTH BOJIBI,
OMOXUMUYECKOE
noTpedIeHne Kuciopoia
(BIIK), xumunyeckoe
noTpedIeHne KucIopoia
(XTIK). MuHepaibHble
BEIllECTBA B CTOYHOM BOJE:
aMMUaK, HUTPUTHI,
HUTPATHI, XJIOPHUJIBI,
pacTBOPEHHBIN KUCIOPO.
CaHuTapHO-XUMUYECKUI
aHalIn3 MPUMECEN CTOUYHBIX
BoJ. ITokazarenu kauecTBa
BOJIBI TIO JTAHHBIM
CaHUTAPHO-XUMHUYECKOTO
aHanu3a. YcioBus copoca
CTOYHBIX BOJI B TOPOJICKYIO
BOJIOTIPOBOJIHYIO CETb.
VYcnoBus cOpoca CTOUHBIX
BOJI B BOJIOCM.
Omnpenenenue TpebOBaHUMN
3(h(HEeKTUBHOCTH OUUCTKHU
CTOYHBIX BOJI

DU3NKO-XUMHYECKH e
Npouecchl, HCNoJb3yeMble
B T€XHOJIOTHMH 00padoTKH
NPUPOIHBIX U CTOYHBIX
BOJ

OTcranBanue,
(dunpTpOBaHUE,
KOoaryJsius,
00e33apaxMBaHue,
nerazanus. O6paboTka
BO/IbI KOAryJIIHTAMH.
3Ha4YeHHE COJIEBOTO
coctaBa u pH. Koarynsauus
C MOAIICIaYMBaHUEM.
Hcnonp3oBaHue
3aKOHOMEPHOCTEH
KOAryJisiliui MpHU OYUCTKE
BojbL. O6e33apaxBaHne
BOJIbI. | MaBHeiIIMe
CBOMCTBA XJIOPa,
TUAPOXJIOPUTOB, XJIOPHOU
W3BECTHU U XJIOpaMHHA.
I'mpponus xiopa.
AXTUBHBIN XJIOP.
X0pOMOTIoNaeMOCTh
BOJIbI IPU  XJIOPUPOBAHUU
Y 3HAYEHHUE JI03bI
BBOJIUMOTO XJIOpA U

16;
OK-7;
OIIK-




BpEMEHU KOHTAKTA.
I'paduueckuii meTon
OIpe/IeTICHUs XJIOP
IIOTJIOIIACMOCTH.
XIIOpUpOBaHHUE C
aMMOHHU3AIUCH.
HexiiopupoBanue u pacyer
7103 PEaKTHUBOB.

[Ipouecc propupoBanus
BOJBI. YTONBHEIE
copbenTsl. O30HUPOBAHHE.
VYabTpaduoneroBbie TydH,
VIIBTPa3BYK U JIPyrue
METO/1bI 00€33apakuBaHUs.
Du3nKo-XuMHYecKas
CYIIHOCTH TMPOIIECCOB
00e3KeIIe3UBaHus,
00€eCKpeMHUBAHHS,
obecTopuBaHUI 1
JICMaHTaHAIIUN TIPUPOTHBIX
BOJ. YajeHue u3
MIPUPOTHON BOJBI
CEPOBOJIOPO/IA.
Je3onopanus, aerazauus u
craduin3anus BOIEL.
VYMsaryenue )XeCTKOU BOJIBI.
O0eccoyiMBa”Hue BOIEL.
OnpecHenue Bobl. MeTon
HOHHOI'0 OOMEHa.
XapakTepucTuKa HOHUTOB.
Mertop 3nekTpoananusa.
Merton o6paTHOro 0cMoca.
Juctunasamus.
DKCTpaKIus.
[TepcniekTuBBI
HCII0JIb30BaHM HOBBIX
peareHTOB B IIpoliecce
OYHCTKH U

KOHUITUOHUPOBAHHUS
BO/IBL

«Mukpoouosorus

NUTHEBBIX U CTOYHBIX

BOI» HK-
Ocnoent oowei 16;
MUKpoOuonozuu OK-7
MukpoopranusMbl U UX ’
MIOJIOKEHUE B CUCTEME OIIK-
YKUBOTO MHpa. 1

CucremaTnka u
MOP(OTIOTHIECKHE
XapaKTePUCTUKN OCHOBHBIX
TPYII MUKPOOPTaHU3MOB.




dusznonorus
MHUKPOOPTaHU3MOB.
XUMUYECKUN COCTAB
KJIeTKU. DepMEHTHI
MHUKPOOPTaHU3MOB.
KoHcTpyKTHBHBIN 1
SHEPreTUYECKUI
MeTaboau3M. A3poOsl U
aHa’poObl. ABTOTPO(]EI U
rerepoTpodsl. BiusHaue na
MUKPOOBI (PaKTOPOB
BHEIIHEW CpeJIbl:
(U3HYECKUX, XUMHYECKUX
1 OMOJIOTUYECKUX.
Ananranus
MHUKPOOPTaHU3MOB K
(akTopaMm OKpyXKaromien
CpeIbl.

[Ipouecc camoounieHus
BOJIOEMA U €T0 OTAENbHbIE
KOMITOHCHTHI:
pasbaBiieHue,
MEXaHWYeCKast
COCTaBIIAIONIAS,
XuUMudeckas, pu3nuko-
XUMHYECKas U
OMOXMMHYECKas OUHCTKA.
Ponb BrICHIEl BOOHOMU
PaCTUTENBbHOCTH, BOJHBIX
KUBOTHBIX, HACEKOMBIX U
MUKPOOPIraHU3MOB B
rpoleccax caMOOYHIIEHUS
BoJmoeMoOB. CucremMa
OIICHKH CTEIICHU
3arpsi3HEHHOCTH BOJOEMa C
HCIO0JIb30BaHUEM
OpraHU3MOB-HHIUKATOPOB.

OCHOBBI CAHUTAPHOM
MHUKPOOHOJIOTHH
NMPUPOJAHBIX U CTOYHBIX
BO/JI

[TocTosiHHAs Mukpodopa
YyeJIOBeKa 1 JKMBOTHBIX.
ITaTorennsnie
MHKPOOPTraHU3MbI U
UH(pEKINH,
pacrpoCTpaHsOIIUeECs
4yepe3 Boay. MukpoOHOe
HaceJeHue MPUPOTHBIX
BOJI.
MuxkpoOuonoruueckue
TOKa3aTeIn CAaHUTapHOU

16;
OK-7;
OIIK-




OIIEHKH KauecTBa BOJIbI.
CanutapHO-TIOKa3aTeNIbHbIC
MUKPOOPTraHU3MBI:
OaKTepHUu TPYIIIBI
KHIIIEUHBIX MMaJI0YEK,
KJIOCTPUANH, SHTEPOKOKKH,
Oakrepuodaru,
CTaPHIOKOKKH.
I'enbmunThL. OO0IIAsM
XapaKTEePUCTHKA U
MIPEJICTaBICHHUE 00 ITUX
opranusmax. CaHuTapHo-
MoKa3aTeIbHOE 3HAUCHHE
KUIIISYHOM IMaJI0YKH,
TEPMO(PUIBHBIX MUKPOOOB,
OakTeprodara, MIaHKTOHA
H OEHTOCA, BEICIIEH
BOJISHOM PACTUTEIIBHOCTH.
Konu-tecr.
buonornueckuii KOHTPOJIb
00e33apaxuBaHUs
MMUTHEBOM BOBI.
CanurapHo-
AMUAEMUOJIOTYecKas
OTIACHOCTh CTOYHBIX BOJ.
Ha3naueHnne ouncTHBIX
COOPYKEHUI BOJOMPOBOIA
Y KaHaJIM3aluu B
MIpeyNnpexIeHUN
pacrnpocTpaHeHus
MH(EKITMOHHBIX
3a0oseBanuii. Poip
CaHUTAPHO-TEXHUUECKUX
COOPY)KEHHI B O0pBOE C
BOJITHBIMU AU JIEMUSMU.

10

Poab MUKpOOprannMon
B IIPOLECCAX OYHCTKHU
NPHPOJHBIX H CTOYHBIX
BOJI, 00padoTKM ocaaKa
CTOYHBIX BOJ,
CaMOOYHIICHHA
BOJ0EMOB.

Bausinne rugpoOMoOHTOB
Ha pa0doTy
BOJONPOBOJAHBIX
OYHCTHBIX COOPYKEHHH
buoxumuueckoe
OKHCJIEHHE OPraHMUYECKUX
BEIIECTB B a9pOOHBIX
ycnoBusix. Mcnonb3oBanue
KOMIIOHEHTOB CTOYHBIX BOJI
B IIpolieccax MeTadoau3mMa

16;
OK-7;
OIIK-




MHUKPOOPTaHU3MOB —
obuTaTenel OUNCTHBIX
COOPYKEHHUI.

AdpoOHOE OKHUCIICHUE
KJICTYATKH, KUPOB U
A30TCOJICPIKAIIIIX
COEJIMHEHUH, ITPOLIECC
HUTPU UK.
Mukpodiopa u
MUKpo(dayHa aKTHBHOTO
Wia U OMOJIOTUIECKOU
TJICHKY, UX 3aBUCUMOCTD
OT COCTaBa M CBOMCTB
OYMIIIAEMOM CTOYHOM
)kuakoctu. duzuko-
XUMHYECKasl, XHMHUYECKas U
MHUKpPOOHOJIOTHYECKast
XapaKTePUCTHKA aKTHBHOTO
na U OMOJOTUYECKOU
mwieHku. OleHka npouecca
a’poOHOI OMOXMMHUYECKOM
OYHCTKH TI0 pe3yibTaTam
XHUMHUKO-0HOJIOTHYECKOTO
aHaIM3a ¥ WHAUKATOPHBIM
MUKPOOPIraHU3MaM.
KommnoctupoBanue
0CaJIKOB CTOYHBIX BOJI,
TBEPIBIX OBITOBBIX,
MPOMBIIICHHBIX U
CEITbCKOXO03SHCTBEHHBIX
OTXOJIOB OPTaHUYECKOTO
MIPOUCXOKICHUS.
AnHaspoOHbIC
OMOXMMHUYECKUE TPOIIECCHI
B OYMCTKE CTOYHBIX BOJ U
00paboTKe 0CaIKOB.
[IpeBpaiiieHue CI0KHBIX
OpPraHUYeCKUX COCTUHCHUN
B aHA3POOHBIX YCIOBHSX.
MetaHoBoe OpoXKEHHE -
YCJIOBHS IIPOIIECCa U €ro
XapaKTePUCTUKHU
MUKPOGhIOPHI KUCTIOU U
LIEJTOYHOU CTaaui
OpO>KEeHHUS.
XapakTepucTuka
MUKPO(DIOPHI aHaIPOOHBIX
peakTopoB. Xapakrep u
VCTOYHUKH 3arpsi3HEHUS
BOJ10eMOB. Poiib
OMOTEHHBIX PJIEMEHTOB B
mporeccax MBTPODUKAIIIH.




buroneHo3s! OTKPBITBIX
BOoJ0eMOB. Cucrema
carnpoOHOCTH OpPraHU3MOB
Y ee MIPUMEHEHUE ISt
OIIEHKH CTEIIECHU
3arpsi3HEHUs BOI0EMA.
Bpennas nestenbHOCTh
MHKPOOPTraHU3MOB:
LIBETEHUE BOJIOEMA, ETO
BIIUSIHUE HA paboTy
BOJIOOTBOJIHBIX OYMCTHBIX
COOPYKEHUI U MEpBI
060pbOBI ¢ HUMH. Pa3Butne
MUKpPO(UTOB B
BOJIOXPaHMIIMILAX —
OXJIaJIUTEISX, MEPBI
OOpBOBI C HUM.
MuxkpoOuonorunyeckas
KOPpPO3HSL.

CuHe-3e5eHble BOJIOPOCIH.
OBTpo(DUKaIs BOIOEMOB.
buonorunueckue nomexu B
CHCTEMaX BOJOCHAOKCHHS,
BBI3BIBAEMBIC
AIJIOXTOHHBIMHU U

aBTOXTOHHBIMU
OpraHu3MamH.
Komnoksuym No 2
Htoro Hroro
Hroro
71a00paTOPHBI | CAMOCTOSTEIILHO
JIEKIIMOHHBI o
Htoro X 4acoB "
X 4acoB o
20 3aHATAN paboThI
38 49

JlaHHas Tabiuua JIeTamu3upyer MHPOpManuoo U3 Tatuuipl «O0beM JUCIHUILTUHBD) M0 OYHOU
(dbopme 0OyueHUs OTIEIBHHO.

ConepxxaHnue ¥ CTPYKTYpa IMCHHUILIMHBI 10 32049HOI (popMe 00yUeHUs

HaumeHoBaHue TeMBbI C
YKa3aHUEM OCHOBHBIX

BOIIPOCOB

®op

MHPY-
eMbIe
KOM-
TeTCH

1895051

Ceme
cTp

Buabl yueOHoil paboThl, BKIIOYAS
CAMOCTOSITE/ILHYI0 PadoTy CTY/IeHTOB U

TPYA0EMKOCTB (B 4acax)

Jlexknun Jlaboparopu

bIC 3aHATHUA

Camocrosren
pHas paboTa




Booa kax xumuueckuii
UHOUBUOYYM
M3oTomHbIN cocTaB
BoJibl. CTpoeHue
MOJIEKYJIbI BOJIBL.
CtpykTypa >KUIKOU
BO/IbI, BOJIOPO/THBIC
cBsA3U B Boje. Dopmel
HaX0XXICHUS BOJIEI B
npupoe. Pusznyeckue
CBOMCTBA BOJEI.
II10THOCTB, BSI3KOCTB,
TMOBEPXHOCTHOE
HaTsHKEHUE MTPUPOTHBIX
BO/JIHBIX PaCTBOPOB
BEIIECTB M CTOYHBIX BOJI.
JmsnekTpuueckue
CBOMCTBA BOJEI.
DIJIEKTPONPOBOAHOCTh
BOJBI. AHOMAJTLHBIE
CBOIICTBa BOJBI M X
CBSI3b CO CTPYKTYPOH.
JnarpaMmma coCTOSTHUSA
BOoJbL. OKUCIUTEILHO-
BOCCTaHOBHUTEIIHHEIC
CBOMCTBA BOJIBI.
OCHOBHBIEC XUMHYECKHE
CBOMCTBA BOJIBI.
Bo3snelicTBue Boap Ha
MaTepuabl: KOPPO3Us
METAJIOB B BOJHON
cpene; Koppo3us 0eToHa
M JKenae300eToHa B
BOJIHOM cpefe.
Knaccudukanus
NoKasaTeJiel KauecTBa
IMUTHEBOM BOJIBI U €€
koHTpousb CanlluH
2.1.4.1074-01.
OpraHonenTuyeckue,
TOKCHYHEIE,
0OaKTepUOJIOTHUECKUE U
XHMHUYECKHE MOoKa3aTean
KayeCcTBa BOJIBI.
[IpenenbHO-a0MyCTUMBIE
KOHIIEHTPALIUHU JUIS pssia
COCIUHEHU.

AnHanus BOJbI,
BBIpaXKEHUE PE3yIbTATOB
ananu3a. Konrpoib

TIK-
16;

OK-7;
OIIK-

93




Ka4yeCcTBa BOJbI,
MIPUHLIUATIBI
HOPMUPOBaHMUS,
XUMHYECKUNA U
CaHUTAaPHO-XUMUYECKUN
aHanu3. BemecTsa,
00ycCaBIMBaIONINe
OPraHoJICITHYECKUE
Ka4yeCTBA MUTHEBOM
BO/JIBL.

TpeboBanus,
MpeIbABISIEMbIE K BOJIE,
MpeHa3HAYECHHOM 115

TTUTBS.
Uroro Uroro
Hroro
1a00paTOPH | CAaMOCTOATEIb
JICKITUOHH .
Hroro BIX HOU
BIX YaCOB .
4 3aHATUN paboThI
6 93
Conep:xxanme " CTPYKTYpa AMCIUTIAHBI: NpaKTHYeCKune
(mabopaTopHbIe) 3aHATHS 10 (hpopMaM 00yUeHH ST
dopmu 3ao4Has
PMHP Ounas dhopma
No HaumeHnoBanue Tembl yembie | Cem 0GVICHIS dbopma
/Tl | C yKa3aHHEM OCHOBHBIX BOIIPOCOB KOMIIETE | ecTp y;ac ’ o0yueHus,
HIIUU ) yac.
O3HakomIIeHUE Cc TEXHUKOU
0€30MacHOCTH pabdOThl B XUMUYECKOM
naboparopun. XUMHUYECKasi MOCyAa U
obopynoBanue Jaboparopuu s K-16:
MIPOBEICHUS aHAJIM30B BOJbI U BOJHBIX )
1 | pacTBOpOB. O3HakomiieHne c OK-7; 5 2
. | OIIK-1
COCTaBaMHu u penenTypoi
MPUTOTOBIICHUSI XPOMOBBIX CMecei
JUIS  MBITbSI XHMHUYECKOW TOCYBI.
ITpo60o0T6GOp BO /Il aHATUTHYECKOTO
KOHTPOJISL.
Boszneiicteue Bonel Ha Mmarepuansl: | [1K-16;
o | KOPPO3Hs META/IIOB B BOIHBIX Cpejiax OK-7, 5
Y 3alllUTa OT HEe. OIIK-1
N3yuenne coctaa wu  cBoiictB | [IK-16;
3 | TBepaeroIIero nementa, | OK-7; 2
OTIPEIETSIOIINX croiikocts | OIIK-1




CTPOUTENBHBIX U3Jenui u
COOPYKEHH Ha €ro OCHOBE, K
BO3/JICHCTBUIO  BHEIIHEHM  CpEnbl.
I'maBHBIE BU/IBI U IPUUUHBI KOPPO3UHU
HCKYCCTBEHHOIO KaMHSI MUHEpPAJIOB
CTPOUTENBHBIX MaTepUaJIoB.
Koppo3zus LIEMEHTHOTO KaMHs,
O0eToHa W ’Kene300eToHa B BOJHBIX
cpenax.

TecToBBINM KOHTPOJIb 3HAHUM.

CriocoObI TPUTOTOBJICHUS PACTBOPOB.
Bripaxxenus KOHIIEHTpaLHiA B
TUTPUMETPUUECKOM (06bEMHOM)
aHanuse. Ilpumepsl pacdyetoB B
tutpuMmeTrpur.  OcBoeHue  00IUX
MIPUEMOB TUTPOBAHUS.

TIK-16;
OK-7;
OIIK-1

Komnounnoe cocrosiHue BeLIECTB.
[Tosiydenne u CBOMCTBA KOJIOMIHBIX
pacTBOpOB. Koarynsuus 51
CeIMMEHTaIus KOJUTOWTHBIX
PacTBOpOB.

KonTposasnast pabora Ne 1.

TIK-16;
OK-7;
OIIK-1

Onenka KadyecTBa NPUPOJHOM U
MMATBEBOW BOABI TO (HUBUYCCKUM U
OPraHOJICTITUYECKUM  TTOKa3aTelIsIM.
Ompenenenue TeMmIepaTypbl  BOJIBI.
OmpeneneHne IBETHOCTH BOJBI C
MOMOIIBIO IIKaJbl CTAaHIAPTOB U
(hoTOMETPHIECKIM METOOM.
Onpenenenue MYTHOCTH BOJIBI
(hoTOMETpHYECKIM METOJOM,
Mpo3pavyHOCTH 10 MmpudTy. AHAIN3
3anaxa BoJibl mpu 20 °C u 60 °C.
XuMHyecKde IIOKazaTejad KadecTBa
OUTHEBOH BOJEL. Onpenenenue
COJICpXKaHUS XJIOPUIOB c
MPUOJIMKEHHO U KOJIMYECTBEHHOM
OILIEHKO.

[1K-16;
OK-7;
OIIK-1

[Mpsimoe MOTEHIIHOMETPHUYECKOE
oTpeecHne KOHIICHTPAIIUH
BOJIOPOJIHBIX MOHOB M BenuuuHbl pH
UCCIIEIyeMbIX BOJIHBIX PacTBOPOB.
Omnpenenenne pH u OBII (pemoxc)
MPUPOIHBIX M BOJI, MPEIHA3HAYCHHBIX
JUTSL TTUThSL.

TIK-16;
OK-7;
OIIK-1

Komnekconomerpuueckoe
ompeseneHue  OOMIe  KECTKOCTH
MUTHLEBOM BOJIBI. PazgenpHOC
ONpe/IeTIEHUE COACPKAHUS KAJIbLIUS U
MarHus.

TIK-16;
OK-7;
OIIK-1

Komnoxsuym Ne 1.

TIK-16;
OK-7;




OIIK-1

[IpuroroBnenue u craHgapTU3ALUS
pacTBoOpa XJIOPOBOJIOPOTHON KUCIOTHI
o CTaHAAPTHOMY pacTBOpy

[1K-16;
10 terpabopata Hatpus (Mcnonb3yercs B OK-7"
pabote Ne 11). OHK-EL
KOHTpOIb MOATOTOBKY IOKIAI0B U
pedepaTuBHBIX pabot
00yJaIOITUMUCS.
Onpenenenue runpokapbonarHoii | [1K-16;
11 | mea0YHOCTH BOIBL. OK-7;
OI1K-1
MeTo1eI YMSITYCHUS BOJIBI.
Ycrpanenue BpEMEHHOMU u | IIK-16;
12 | mocrosHHOM BHJOB JKECTKOCTH. OK-7;
Vmsaraenue Bojabl noHooOMeHHBIM | OIIK-1
CHOCOOOM.
AHali3 NpUPOTHON U MUTHEBOU BOIBI
Ha OTJCJIbHBIE KATHOHBI W aHWUOHBI C
MPUOIMHKEHHON KOJINYECTBEHHOMN K-16°
13 oueHkoi. OnpeneneHue coaep:KaHus OK-?;’
CyXOro ocTaTka BOZBL | e 1
I'PaBUMETPHICCKAM pacYeTHBIM
METO/IOM.
KonTposbHas No 2.
Omnpenenenue conepkanust xjopun- | [1K-16;
14 | monoB B BogompoBoaHou Boae | OK-7,
TUTPUMETPUYECKUM METOJIOM. OIlK-1
doTomMeTpruUecKoe onpenenenue | I1K-16;
15 | conepxanusa menu (I1) B Boze. OK-7;
OIIK-1
DOTOKOIOPUMETPHUECKOE K-16°
16 | ompenenenue xenesa (ITI) B BOomHOM OK-7;’
pactBOpe B BHIC THOLMOHATHOTO | o )
KOMILJIEKCA.
Wzyuenue ycmpoiicmea mukpockona u
TEXHUKH MUKPOCKOTIHPOBAHHUSI.
[IpnoGperenne ymenuit u HaBbikoB | [1K-16;
17 | paboThI C MUKPOCKOTIOM. OK-7,
Oznakomnienne ¢ mopghonoeueri | OIIK-1
MUKpPOOPraHU3MOB M METOJaMU HUX
W3YYEHHUS 110 MUKPOCKOTIOM.
O3HakoMJieHHE € T[PUHIMIIAMH
MIPUTOTOBIICHUS! MUTATENBHBIX Cpel U
METOaMHU BBIpAIIUBAHUS
18 | MUKpoOpraHu3MoB B JIAOOPATOPHBIX
YCIOBUAX TUIs UCCIIeIOBAHUS
@uzuonocuyeckux CBOMCTB.
Komnoksuym Ne 2.
O3HaKoOMIIEHUE c meromamu | [1K-16;
19 | uccnenoBanuss muxpoduopsl Boawel | OK-7,;

OIIK-1




(BOAOIIPOBOIHOM, TUCTUILIUPOBAHHOM
U U3 OTKPBITOIO BOJOEMA).

HUtoroBelidi  TECTOBBIA  KOHTPOJIb
3HaHUM.

Hroro 38 6

6 Ilepeuennb y4eOHO-MeTOAMYEeCKOr0 obecrieyeHUust IS
CAMOCTOSITeJIbHOH PadoThl 00yYAIOIIUXCA MO0 JUCHUIVIMHE «XHMHA U
MHUKPOOHOJIOTHS BOAbD)

6.1 MeTtoamueckue yka3zanus (COOCTBEHHBIE Pa3pabOTKH)

1. ITectynoBa C. A. PacTtBopsl U ipyrue qucrnepcHble cucteMsl: yued. nocodue / C. A.
[Tectynoga, E. C. Koctenko, E. A. Kaitroponosa. — Kpacaomap : 2013. —479 c.
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy Pestunova_Kosten
ko_Kaigorodova.pdf

2. ITectynoBa C. A. KommekcHble coenHenns. KommiekcoobpazoBaHue B BOAHBIX pacTBOpax:
yae6. mocobue / C. A. [lectynona, E. C. Koctenxko, E. A. Kaiiropogosa. — Kpacaonap :
KyoI'AY, 2013. — 161 c.
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorod
ova.pdf

3. TeopeTndeckue 0OCHOBBI (PU3UKO-XMMHUIECKHUX METOJIOB aHammu3a : yuel. mocodue / E.A.
Kaitropomosa [u ap.]. - Kpacuomap : Ky6I'AY, 2017. — 188 c.

4. KaitropomoBa E. A. Heopranmyeckas u anammtudeckas xumus/ E. A. Kaiiropomora, 1. 1.
Cunoposa. — Kpacnogap: Ky6I'AY, 2017. — 88 c.

6.2 Jluteparypa Juisi CaMOCTOSTEIbHON PabOTHI

1. Kocsuok H. E. CripaBounuk no o6mieit u Heoprannueckoit xumuu / H. E. KocsHok.,
E. C. Kocrenko, E. A. Kaiiropogosa. — Kpacuogap : Ky6I'AY. - 19,6 n.i1., 2013 [DnexkTpoHHBIH
pecype]
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi
khimii_Kosjanok_Kostenko_Kaigorodova.pdf

2. Haymosa I'. M. TexHuKa BeJIcHHSI XUMUYECKOTO IKCIIEPHUMEHTA B Ta0OPATOPHU XUMUHU
/ T. M. Haymoga, E. K. Sl6nonckas, E.A. Kaiiropogosa. — Kpacnogap : Kyol'AY, 2013. — 80 c.

3. AnekcanapoBa D. A. AHanuTHuUecKas XUMHS : y4e0. W MPAKTUKYM Uil MPUKIL
OakanaBpuata. B 2 xu. Ku. 1 : Xumnueckue Metosl ananuza / Ajekcanapona 3. A., IaiinykoBa
H.T.; Ky0. roc. arpap. yH-T . - 2-e u31., ucnp. u jo1. - M. : FOpaiir, 2014. - 551 c.

7 ®OHA OLEHOYHBLIX CPeIACTB /ISl TNPOBEJEHHS] TMPOMEKYTOYHOM
aTTecTaluu

7.1 IlepeyeHb KOMIEeTEeHIMI ¢ yka3aHueM 3TanoB UX ¢GopMHpOBaHMSA B INpolecce
OCBOCHHS 00Pa30BATEJILHOM NPOrPAMMBI

HOMep CeMECTpa OTalbl q)OpMI/IpOBaHI/Iﬂ KOMIIETEHIUH 110 JUCHUITIIINHAaM,



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

pakTHKaM B npouecce ocBoeHus OI1

OK-74 cnocobnocts K CAMOOPraHM3alMU U CaMO00OPA30BAHUIO;

JucuuniamHbl
1 HauepTaTenbHaa reomeTpua
1 Xnmusa
1,234 MaTtemaTuKka

2 ®dunocodusn

2,3 dusnka

5 OCHOBbI MaTEMATMYECKOro MOAENMPOBaHUS

5 MeHeaXMeHT

7 MNpoun3BoACcTBEHHAA NMPAKTMKaA

7 MpakTUKa No NoaydYeHuto NPodeccUOoHasIbHbIX YMEHUIN K
onbiTa NpodeccnoHanbHOM AeATeIbHOCTU ( B TOM Yncne
TEexXHOoJIornyecKkas)

7 HayyHo-nccnegosatenbckan pabota

MK-16{¢cnoco6HocTh MCMOIB30BATH OCHOBHbIE 32KOHBI €CTECTBEHHbIX JMCUHUILIHH, METOAbI
MaTeMATHYeCKOr0 aHaJM3a U MOJEJTHPOBAHUS, TEOPETHYECKOr0 U IKCHEPHUMEHTAIBLHOI0
HCCJIeJOBAHNS NIPU pelieHUuu NpodecCHOHANbHBIX 3a1a4

JvcuunianHbl

Ha4yepTaTtenbHasa reomeTpua

1 Xnmus
1,234 MaTtemaTuKka
2,3 dusnka
2 NH»KeHepHan rpaduKa
2 Tonorpaduyeckoe yepyeHune
5 OCHOBbI MaTeMaTUYECKOro MOAEeNNPOBaHMA

OIIK-1 cnoco6nocTs npeayem

OTPETb MEPLI M0 COXPAHCHUIO U 3AIUTE IKOCUCTEMBI B X01€

cBOeil 001ecTBeHHOM U MPodecCHOHAIbHOM 1eATeIbHOCTH

1

FH,Z[pOFeOJ'IOl"I/Iﬂ 1 OCHOBBI I'COJIOTHH

DKoI0rusd

I/IH)KCHCpHaH Ireoac3usa

IlouBoBencHNE

OCHOBEHI THUAPOTCXHUYCCKUX Mem/lopaunﬁ

JlanmradgroBeaeHme

O] W| W W N DN

[TpupoTHO-TEXHOTCHHBIC KOMILIEKCHI U OCHOBBI
npupo1000yCcTpoiicTBa

NuxenepHoe 060pyaoBaHNe CeTbCKOXO3HCTBEHHBIX
na"amagpToB

2,4,6

VYuebHas mpaKkTUKa

7,8

HpOI/ISBO)lCTBCHHaH IIpaKTHUKa




[IpakTuka 1o moyy4eHu o npoPecCuOHATBHBIX YMCHHH U
oTIbITa MPOECCHOHATBHON AEATETLHOCTH( B TO M YUCIIE U
TEXHOJIOTHYECKas)

7.2 OnucaHue NoKa3arejiei u KPUTEPHUEB OLICHUBAHUS KOMIIETEHIIMii HA PA3JIHYHBIX
ITanax ux q)OpMI/IPOBaHI/Iﬂ, OITHCAHHUE€ HIKAJIbI ONCHUBAHUSA

Inanupyembre YpoBeHb OCBOEHHUS Onuero
pe3yIbTaThI qHOE
OCBOCHHS HEYJIOBJIETBOPH | yJIOBJIETBOPUTEI XOpOILIO O TIHHHO cpeieT
KOMITETEHIIUU TEIBHO bHO BO
OK-7 cniocoOHOCTh K CAMOOPraHM3aIUHU M caM000pPA30BaAHUIO
3HaTh nytu | @parmenraps | Mmets Chopmupo | Chopmupos | Konrpo
MTOBBIIICHUS ble HETIOJIHbIE BaHHBIC, HO | aHHBIC JHHBIE
CaMOpa3BUTHUS, MPEJCTAaBICHH | TPEJICTABICHUS | COJACPKAIIM | CHCTeMaTud | paboThI
3aKOHOMEPHOCTH |5 O TyTAX | O MyTAX | € €CKue (koo
XUMHYECKHAX U | TIOBBIIIICHUS MTOBBIIICHUS OTJICNIEHBIC | MPENCTaBle | KBHYM
¢buzuko- CaMOpAa3BUTHSI, | CAMOPA3BUTHS, | MPOOEIBI HUS O MYTAX | BI)
XAMUYIECKUX 3aKOHOMEPHOC | 3aKOHOMEpPHOCT | MpencTaBiie | moBbimeHus | Keiic-
MIPOIIECCOB. TAX X XUMHUYECKUX | HUS O MYTAX | CAMOPA3BUT | 3aJaHU
XUMHYECKAX U | U (U3HUKO- | TIOBBIICHUS | W, s
¢buzuko- XUMHYECKUX camopasBuT | 3akoHoMmep | Tectup
XUMHYECKUX IPOILIECCOB. us, HOCTSIX OBaHHe
MIPOLIECCOB. 3akoHOMep | xumuuecku | Pedepa
HOCTSIX X ¥ QU3HKO- | T
XUMHYECKU | XUMHUYECKU
X ¥ QUBHKO- | X
XUMHYECKU | TIPOIECCOB.
X
IIPOLIECCOB.
Ymerb Oparmentapn | Hecucrematnue | B nenom | Chopmupon | Kontpo
KPUTHYECKU oe CKOe yCIIELTHOE, | aHHOE JIbHBIE
OIICHUBATh  CBOM | HCIOJBb30BAaHU | HCIIOJb30BAaHHE | HO MCIIO0JIb30Ba | pabOThI
JOCTOMHCTBA uj|e YMEHUU | YMEHHI coJepikalle | HHue yMeHHH | (KOJIo
HEJO0CTaTKH, IUTAHUPOBATh U | IUIAHUPOBATh U | € KPUTHYECKH | KBUYM
HaMe4aTb MYTH U | IPOBOAUTH POBOJUTH OT/eJbHbIE | OLIEHWBAThH, | bl)
BBIOHpATh HAOJIFOICHHS W | HAOMIOACHUS U | MPOOEITbI manuposat | Keiic-
CpEICTBa Pa3BUTHUS | SKCIIEPUMEHTHI | SKCIIEPUMEHTHI, | UCIOJB30Ba | b 3aJlaHu
JOCTOUHCTB ul, CTaBUTH | CTAaBUTH Thb yMEHUH | IPOBOAUTH | S
yCTpaHEeHHs KOHKPETHBIE KOHKpPETHBIE OpoOBOJUTH | HabmogeHu | Tectup
HE/I0CTATKOB, 3aJaui, 3aauu, HaOMIoeHn | 4 U | OBaHME
IUTaHUPOBATh U | 000CHOBaHHO | 0OOCHOBAHHO s u | skcnepume | Pedepa
MIPOBOIHTH BBIOUpATH BBIOUpATH OKCIIEPUME | HTHI, T
HaOIrI01eHUS U | 3aJjaBaeMble U | 3aJlaBaeéMbleé U | HTHI, CTaBUTh
9KCTIIEPUMEHTHI, UCXOJIHBIE UCXOJIHBIE CTaBUTh KOHKPETHBI
CTaBUTh MapameTpsl. napaMeTpBhl. KOHKPETHBI | €  3ajayH,
KOHKPETHBIE € 3azaud, | 000CHOBaH
3aJ1a4u, 000oCHOBaH | HO
000CHOBaHHO HO BBIOMpATh
BBIOHPATh BBIOMpATh 3a/laBaeMble




3aJlaBaeMble " 3a/1aBaeMbl€ | U UCXOJHbIE
HCXOJHbIE U UCXOJHbIE | ITapaMETPHI.
I1apaMeTphl. 1apaMeTpBHl.
Baagers OtcyrcTBHE ®parmenrapioe | B nenom | Yenemnoe | Kontpo
METO/1aMHU BJIQ/ICHUS BJIa/ICHUE yCIIEIIHOE, | U JIbHBIE
TEOPETUYECKOTO U | METOJIaMu MeTOolaMu HO cUCTEMaTU4 | paboThbI
SKCHEPUMEHTAJIbH | TEOPETHUUECKOI | TEOPETHUECKOIO | HECUCTEMAT | €CKOE (ko0
Or'0 MCCIIEI0BaHUs. | O u|Hu HNYECKOE BJIaJICHUE KBUYM
SKCIIEPUMEHTA | SKCIEPUMEHTal | BJIaJICHUE METOJaMu | bl)
JIHOTO BHOT'O Merogamu | teopernuec | Kelic-
UCCIIEJIOBAHMS. | UCCIICOBAHMS. | TEOpETUYeC | KOTo U | 33JaHU
KOT'0 U | 3Kcriepume | 4
JKcrepuMe | HTanbHOro | Tectup
HTQJIBHOTO | MCCJIEI0BAaH | OBaHUE
UCCJIeIOBaH | WSl Pedepa
usl. T

IIK-16 - cnoco0HOCTH HCII0JIB30BATH OCHOBHbIE 3aKOHbI €CTCCTBCHHOHAYYHBIX JUCIHMUIIJIUH,

MeETObl MaTeMaTHYeCKOr0 AaHaiu3a W  MOACJHPOBAHUN, TEOPETUYECKOI0 U
IKCINEPHUMEHTATBHOI0 HCCJIeJ0BAHUSA NPH pelieHun npodeccHOHANTbHBIX 3a/1a4
3HaTth: - | ®parmentapH | Henonnsle Chopmupo | Chopmupos | Konrpo
OCHOBHBIE ble MpEeACTaBICHUSI | BaHHBIC, HO | aHHBIE JTLHBIE
XUMUYECKUE MpeACTaBiIeHN | 00  OCHOBHBIX | COJIEPXKAIHM | CHCTEMAaTHd | pabOThI
TIOHSATHS, 3aKOHBI, | 1 00 OCHOBHBIX | MOHATHUSX, e ecKue (xomo
(GbyH1aMeHTalbHbIE | TOHATHUSAX, 3aKOHaX U | OTACNBbHBIE | IPEACTaBIIE | KBUYM
paznensl  XMMHH; | 3aKOHaX U | pyngameHTanbH | MpoOEITbI HUS 00 | BI)
CBOICTBa dbyHIaMEeHTaNb | BIX MPEJCTABII€ | OCHOBHBIX Keiic-
XUMHUYECKUX HBIX pasznenax HUS 00 | XUMUYeCKH | 3aJaHu
JJIEMEHTOB M HX | paszgenax XUMUU, OCHOBHBIX | X IOHATHUSAX, | 5
COEIMHEHU M. XUMUH, CBOMCTBAX XUMHUYECKH | 3akoHax u | Tectup
CBOMCTBAX XUMHUYECKUX X MOHATUSAX, | GyHIAMEHT | OBaHUE
XUMHUYECKUX 3JIEMEHTOB M MX | 3a- aJbHBIX Pedepa
3JIEMEHTOB M | COCIMHEHUN. KOHax U | pasgenax T
170:¢ byHIaMEHT | XUMUHU;
COCJTMHECHUH. aJbHBIX CBOMCTBAX
paznenax XUMUYECKU
XUMUU; X
CBOWCTBAaX | BJIEMEHTOB
XUMUYECKU | U ux
X COCAMHEHU
2JIEMEHTOB | M.
u ux
COEIMHEHHU
.
Ymern:- O®parmenraps | Hecucremarnue | B nenom | Chopmupos | Kontpo
WCIIOJIb30BAThH oe YMEHHE | CKOE YMEHHE | YCIEUIHOE | aHHOE JIbHBIE
CBOMCTBA UCIIOJIb30BaTh | UCIOJIb30BAThH yYMEHHUE, HO | yMEHHUE paboThI
XUMUYECKUX CBOMCTBa CBOMCTBa coJiepiKallle | MCMOojb30Ba | (KOJUIO
BEILIECTB B | XUMHUYECKUX XUMHUYECKUX e Th CBOMCTBA | KBUYM
nabopaTopHON | | BEIIECTB B | BEIIECTB B | OTJICNBbHBIE | XUMHYECKH | Bl)
MIPOU3BOJICTBEHHO | JIA0OpaTOPHOU | JTabOopaTOPHOU M | HETOYHOCTH | X BemlecTB B | Keiic-
1 MpaKTHUKE. u MPOU3BOJICTBEH | B  yMEHHUU | JTaOOpaTOpH | 3aJaHH
MIPOU3BOJICTBE | HOU MPAKTHUKE. HCIIOJIb30Ba | OM u|s




HHOH Thb CBOMCTBA | mpou3BoACT | Tectup
IIPaKTHKE. XUMHYECKHU | BEHHOU OBaHUE
X MIPAKTHKE. Pedepa
BEILIECTB B T
nabopaTopH
on u
IIPOU3BOJICT
BEHHOU
IIPAKTHKE.
Baagers OtcyrcTBHE ®parmenrapioe | B menom | Yenemnoe | Kontpo
HaBbIKaMU pabOThl | HABBIKOB BJIa/ICHUE YCHEIIHOE, | U JIbHBIE
c yueOHOH  ® | pabOTHI C | HaBBIKAMU HO cucreMarud | paboThl
Hay4yHOU yueOHOM u | paboThl C | HecucTemar | eckoe (koo
JINTEPATYpPOil, HAYyYHOU yaeOHOMU U | HYECKOE BJIAJICHUE KBUYM
BEJICHUS JUTEPATYPOU, | HAYYHOU BJIaJICHUE HaBbIKaMU | bl)
XUMHUYECKOTO BEACHUSA JUTEPATYPOH, HaBblkamMu | pabotel ¢ | Keiic-
JKCIIEpUMEHTA, XUMHUYECKOTO | BEIACHUS paboTel  C | yueOHOW U | 3aJjaHU
METOUKON JKCIIEPUMEHTA, | XUMHUYECKOTO yueOHOM U | Hay4HOU 1
XUMHYECKUX METOIUKON JKCIIEPUMEHTA, | Hay4HOU auteparypo | Tectup
pacyeros. XUMHUYECKUX METOUKON JUTEPATYpo | H, OBaHUE
pacyeros. XUMHUYECKUX i, BeneHus | merogukoil | Pedepa
pacyeTos. XUMHUYECKO | XUMUYECKH | T
ro X pacyeToB.
JKCIEPUME
HTa
METOIUKOU
XMUMHYECKU
X pacyeToB.

7.3 TunoBbie KOHTPOJIbHBbIE 32IaHUSI UM HHbIE MATEPHUAJIbI, HEOOXOIUMbIe
JJ151 OeHKH 3HAHUM, YMeHUii, HABBIKOB U ONbITA JIeATEeJIbHOCTH,

XapaKkTepu3ylIuX 3Tanbl GopMUpPOBaHNS KOMIIETEHIUI B mpouecce
OCBOEHHS 00pa3oBaTeIbHOM NPOrpaMMbl

OK-7— cnocoGHOCTBIO K CaMOOPTaHU3aINu U cCaMO00Pa30BaHUIO;
OIIK-1 — cmocoOHOCTh TPENyCMOTPETh MEPhI IO COXPAHEHUIO W 3alTUTE
HKOCUCTEMBI B XOJI€ CBOCH OOIIIECTBEHHON U MPO(EeCCHOHATBEHOM eI TETEHOCTH

[1K-16—

CIIOCOOHOCTBIO
CCTCCTBCHHOHAYYHBIX JTUCUHUILINH,

MCTOAbL

HCIIOJIB30BaTh

OCHOBHBIC
MAaTCMaTH4YCCKOI'0O aHalIku3a H

3aKOHBI

MOJICJIMPOBAHUS, TEOPETHUYECKOIO M 3KCIEPUMEHTAIBHOIO HCCIEAOBAaHHUS IPU
pelieHny npodecCUOHANBHBIX 33/1a4.

Jlna mekywie2o konmpo.is

Keiic-3apanus
HN3yuyenune 0cO0EHHOCTEH COCTABA M CBOWICTB TBepACIOIIEero

LEMEHTA, ONpPeAeJAIIUX CTOHKOCTh CTPOUTEIbHBIX U31eTH i

U COOPY’KEHU HA ero OCHOBE, K BO31eiiCTBUIO BHEIIIHEH Ccpe/bl




Henb: wu3ydyeHwe o0cCOOEHHOCTEH CcOCTaBa W CBOMCTB TBEPACIOLIETO
MUHEPAJILHOTO BSIXKYIIETo BemlecTBa — noptriananeMenta (I111), onpenenstommx
CTOMKOCTb CTPOUTENIBHBIX U3JEIUNA U COOPYKEHUN HAa €ro OCHOBE, K BO3AECHUCTBUIO
BHEIIHEN CPEJIbI.

O3HaKOMJIEHHE C COBPEMEHHBIMU MPEICTABICHUSMHU O MPOIECCAX TBEPACHUSA
HEOPraHUYECKUX BSKYIIUX BEIIECTB, BHIIBICHUE OTHOCUTEIBHON PO MUHEPATIOB
knunkepa I — amura, OGenuta, nenuta u amomodepputa B (GOpPMUPOBAHUU
MUHEPaJIbHO-()a30BOr0 COCTaBa IIEMEHTHOI'O KaMHS, BBISBICHUE KOMIIOHEHTA
LEMEHTHOT'O KaMH$, ONPEIEIISIONIEr0 CTOMKOCTh K KOPPO3ZUOHHOMY BO3ECUCTBUIO
(baKTOpOB BHEIIHEH CPEJIbI.

3ananue 1. OnpenesieHne peakunu cpebl HEMEHTHOIO TeCTa

PeakTHBBI 1 MaTepPHUAJIbI: IOPTIAHLIEMEHT HOPMAJIbLHOI'O TUIIA
(ITLY) mopomikooOpa3HbIi, BOJa TUCTWIIMPOBAHHAS, UHAUKATOP (eHoIdTalerH:
CIIUPTOBOM pacTBOp ¢ MaccoBoil ponei 0,1 %.

IMocyna: dbapdopoBsie yaliky, MIMATENH, CTCKISHHbBIC MTATOYKH.

Buinmosinenue 3aganusa. B $apdpopoByo valky moMeCcTMTE OKOJO 4
cm MU v npunenTe, Npu NnepeMellmBaHmmM CTEKAAHHOM MaJIOUKOM,
K HEMY MO KanJgam BOAY A0 MOJIYUEHUSA TYCTOrO KJIEMKOro TecTa.
[Tocsie aTOro OTAESIMTE HEe6OJIbLOE KOMMUECTBO TecTa B APYrylo
dapdopoByd uvalwky W Ao06aBbTe K Hemy 2—3 Kanau
deHoNnpTanemnHa.

3anucek pesyabTaroB. OTMETHTE OKpacKy MHAMKaTopa. Ha uto yka3biBaer ee
n3MmeHenne? KakoBa pons PH B mpoueccax, MpOUCXOASIIUX MHPH 3amEopeHuu
MUHEPAJIOB, COCTABIISIIOIIMX OCHOBY KinHKepa I1LI, Bomoii?

3anuinTe COOTBETCTBYIOIIME ypaBHEeHHs peakiuil. OObicHHUTE, TIOYEMY B
OOBIYHBIX  YCIOBHUSIX TBEPACHHs TMOPTIAHJILIEMEHTHOTO O€TOHAa THAPOJIN3
OCTaHaBJIMBAETCS HA NEpPBOM CTyneHH. JlaliTe Ha3BaHHWE MPOAYKTaAM PEaKIHM.
YKaxxuTe, KakOW TJIaBHbIA KOMIOHEHT MOPTIAHAIEMEHTHOTO KaMHS MPUAAET MY
IJIOTHOCTH, KOPPO3UOHHYIO CTOMKOCTB U IPYTU€ LIEHHBIE TEXHUYECKUE CBOMCTBA.

3aganue 2. OnmnpeaejeHne HOHHOTO COCTaBa BOAHOW BBITSKKH
TBEpPAEIlIero NopTIaHIlIeMeHTa

PeakTuBbI H MaTepuaibl: moponrkooopasusii [111; Boga nuctmimupoBaHHas;
uHauKaTop (eHondranenH cnupToBOM pacTBOp ¢ MaccoBou moiseit 0,1 %; 0,1 u
pacTtBop kap6onaTa Hatpus Na,COs.

Ilocyna m japyrue NpHHANIEKHOCTH: TPOOUPKH, BOPOHKH, CTEKJISHHbBIE
najgouyku, GuIbTpoBasibHAS Oymara.

Boinmoanenue 3aganusi. B npo6upky HacbinbTe MU (Ha 0,5 cm oT ee
aHa), npunente 10—15 cMm® BOAbl, MEPEMeWwamTe CTEKJAHHOM
MasIOUKOM MOJIYUEeHHYI0 cycrneHauto. [ocne 3—4 MWH oTCcTaMBaHus

He PacTBOPWMBLLUYIOCSA UaCTb OTOUMALTPYMUTE, dUnbTpaT pasaesmTe



Ha ABe nopuun. K oAHOM U3 HUX MPpUIEenTe pacTBOpP KapéoHaTa
HaTpUa, K APYyrom — pao6aBbTe OAHY Kanjw  pacTBopa

deHondTaNEenHa.

3anuch pe3yJbTaToOB. 3aNMIIUTE COOTBETCTBYIOIIEE YPABHEHUE PEAKIUU
B3aMMOJICHCTBUSL C BOJOW MHUHEpaja ajluTa, YYWUThIBas, 4TO OH MpeodiagacT B
cocrase kimHKepa [IL] u onpenenser nmepexox u3 OAHOM CTAAUU TUIPATALUOHHOTO
TBEPJICHUS B APYTYIO.

OObsicHuTe HaOMOmaeMble SBIEHUS: (MOMYTHEHHE >XHJIKOCTH B OJHOU
npoOUpKe M OKpalllMBaHUE — B JPYroi). YKaxuTe, KaKhue MOHbI MPUCYTCTBYIOT B
BoJHON BbITsDKKE TBepaetomiero I, CoctaBbTe ypaBHEHHSI COOTBETCTBYIOIIMX
pEaKIUH.

3aganue 3. BuusiHMe KapOOHU3AIMM HA HHTEHCHBHOCTHL Ipolecca
THIPATAMOHHOI0 TBEpP/AeHHS MOPTJIAaHAIEeMEHTA

PeaktuBbl: cycneHaua ML (0,1 r uemeHTa, 8—10 cm?
ANCTUITMPOBAHHOWM BOZbl), MHAMKATOP dbeHoNdTANEUH
CNMPTOBOM pacTBop Cc maccoBown aonen 0,1 %, okcua yraepona
(V).

IIpubopsbl 1 MaTepuabl: annapat Kunmna, mpoOupku.

Bouinonnenue 3aganus. B npo6upky c cycniensueit [11] no6aBpTe 0aHY Karuio
pacTBopa ¢eHondTallenHa U TOrpy3UTe B Hee CTEKISIHHYIO TPYOKy OT ammapara
Kurmna, B koTopoM BbipabaTbiBaeTcs yriiekucibii ras (CO5).

3anuch pe3yabraToB. [lepBoHauanbHO HabMONalTe OCla0leHHE OKPACKH
xuako ¢aszpl. CocTaBbTe ypaBHEHHE pEAKIMH, CBUICTENBCTBYIOIIEE 00
YMEHBIICHUH MIET0YHOCTH cycnieHn3uu [111.

3arem xuakas ¢aza MOJIHOCTHIO 00ECIBEUNBACTCS, HAUMHACTCS PACTBOPEHHE
kapOoHata kanblus. CocTaBbTe COOTBETCTBYIOIIEE YPABHEHHE PEAKIIHH.

IIponoa:kure BhINMOJIHEHHE 3aJaHUs. YCTAHOBUTE MPOOHMPKY B IITATUB U
3auKCcUpyiTe, Yepe3 KaKoW MPOMEXKYTOK BPEMEHHW BOCCTAHOBUTCS MAJMHOBAsS
OKpacKa KHUJIKOCTH.

3anucek pe3yabTaToB. CrenaiTe BEIBO O XapakTepe BIUSHUS KapOOHU3AINU
HAa WHTEHCHUBHOCTHh THIpaTanmoHHoro TBepaeHus IILl, moscHuB HabOm0maeMble
SIBIICHUSL.

3ananue 4. Onpenenenue «pponTa» kKapOoOHU3aUU OeTOHA

PeakTuBBI M MaTepHAJbl: HapyXHbIE KYCKH »XKeje300eToHa (OBIBIIETO B
YIOTPEOJICHUH NIUTENHHOE BpeMsi B OCTOHHBIX MACCHBaX CPABHUTEIHHO MAaJION
IJIOTHOCTH Ha BO3AyXe), HMHIUKATOp (eHompTasenH CIOUPTOBOM pPacTBOpP C
MaccoBoi goieit 0,1 %.

NHCcTpyMeHTBI: MOJIOTOK U 3yOUIIO.

Ha Geton moryT paspymiaroiie AeHCTBOBaTh HE TOJBKO BOJA M PACTBOPHI
couiet. Jlaxke OOBIUHBIN BO3AyX BbI3bIBAET MPOIIECCHI, OTPAKAIOIIUECS HA CTOUKOCTH
Kene300eToHa. 371eCh PacCMOTPHUTE JIEMCTBHE BO3JyXa TOJBKO Ha O€TOH. A30T,



KHUCJIOPOJI U UHEPTHBIC Ta3bl MPAKTUUYECKU HE JCHCTBYIOT HA IIEMEHTHBIA KaMEHb.
VYrnekucnora AEHCTBYET, MPEXKIE BCErO, Ha IMOBEPXHOCTHBIN CJOM OeToHa U
nocreneHHo HeWtpanu3zyet Ca(OH), Bo Bce Oonee riydookux cnosix. Ilpu stom
MPOUCXOJUT HEKOTOpPOE YIJIOTHEHUE OeToHa. ['myOuHy mepepoxaeHuss 0eToHa B
pe3yibTate ACHUCTBUSI YTIIEKUCIOTHl BO3JyXa MOXHO OOHApY>XUTh IMPU MOMOIIU
WHJIUKaTOPOB.

Jl71s1 onipeiesnieHust MEeI0YHOCTH CPeibl MPUMEHSIOT (heHOI(TaeUH, UMEIOIIHIA
TOUYKY Mepexoja Mpu BoJOpoaHOM Mokazatene PH okoio 8. B pactBope Ca(OH),
dbeHondTanenH ObIBaeT OKpaIlleH B MAJIMHOBBIN 1IBET, a B HEUTPAIBHOU U KUCIIOM
cpene ¢ pH mensbIie 7 on OeciBeTeH.

Boinonnenue 3aganms. [lonb3ysich MHCTPYMEHTaMH, OTIENIUTE OT OeToHa
HeOoublIoN ckoJl. HaHecuTe Ha CBEXHM CKOJM O€TOHAa HECKOJIBKO Kareib
dbeHondranenHa, CMOYMB €ro TAKUM 00pa30M.

3anuch pe3yabTaToB. OTMETHTE YUACTKH LIEMEHTHOTO KaMHs, COAEpIKAIIIHE
C80000HDII TUIPOKCU]] KAIBIUS M YYaCTKHU, HA KOTOPBIX MPOIIIa KapOOHU3AIIHS.
YTIIeKUCHBIN Ta3, COACPKAIIUNUCS B BO3AYXE
B HUYTOKHOM KOJIMYECTBE, 3aMETHO BIMSAET Ha OeToH. JlaiiTe 3 TOMy OOBsSICHEHHE.
Hanumure ypaBHEeHHE peakiMu B3aUMOJECHCTBHUS YTIEKHUCIOTHI CO IICJIOYHBIMU
COEIMHEHUSMU LIEMEHTHOr0 KamH4, U ipexe Bcero ¢ Ca(OH)s,.

CymiectByeT 1M CBOEOOpa3HBIA «PPOHT», T. €. JOCTATOYHO YETKO
o0O3HaueHHasi pa3HUIlAa MEXAY HapYKHbIM HEHUTPATM30BaHHBIM CIIOEM H
BHYTPEHHUM IICJIOYHBIM TEJIOM B HCCIEIOBaHHOM oOpasiue Oetona? Wnm
KapOOHM3AIMS 3aXBaTHIIa BECh 3alIUTHBIN ciioi 6eToHa? UTo MOXKET MPOU30HTH B
ATOM CJIy4ae ¢ apMaTypoil Bo BiakHoM Bo3ayxe? [louemy B kauecTBe apMaTyphl B
OeToHEe He UCIOJIb3YeTCs aTIOMUHHIM?

Keiic-3apanus
I'naBHble BHABI M TPUYUHBI KOPPO3MH MCKYCCTBEHHOI0 KAMHSA
MHHEPAJIOB CTPOUTEJIbHbIX MAaTEPHAJIOB

Heab: 03HAKOMJIEHHE CTYIEHTOB C OCHOBHBIMH BHUJAMU WU NPUYUHAMHU
KOPPO3UM MCKYCCTBEHHOIO KaMHSI CTPOUTENIbHBIX MAaTE€pUajJoB Ha OCHOBE
MUHEPAIBbHBIX BSKYIIUX BEIICCTB.

Cpenn BHemHMX (DAKTOPOB, BBI3BIBAIOIIUX KOPPO3UID MATEPUAIIOB M
COOPYKEHHH HAa OCHOBE MUHEPAIBbHBIX BSIKYIIUX BEIIECTB, BBIACIAIOT JICHCTBUE
HAIOPHOM MPECHOW BOJIbI, JUIMTEIbHOE BO3JCHCTBUEC MHHEPAIM30BAHHOM,
HApUMEP MOPCKOW BOJIbI, BIHUSHHE CTOYHBIX BOJ M KHCIOT, TEXHOTCHHBIX
MpUMECEN BO3/yXa KUCJIOTHOIO XapakTepa u Jp.

3ananue 1. MoaeaupoBaHue Cyab(aTHON KOPPO3UHU

PeakTHBBI: U3BECTKOBBIM PACTBOP B BUJE KUPIUYUKOB; PACTBOPHI THIICOBOU
Bosibl CaSO,4-NH,0 u cynedara amomunns Aly(SO4)s c kornenTpanusmu 0.5 M.
IMocyna: npoOupkwu.



BbinosiHenue 3agxaHMs. B peanbHBIX YCIOBUSAX IIPU3HAKU KOPPO3UU
MOSIBJIAIOTCSA TIOCJI€ JUIUTENIBHOrO TpeObIiBaHUS OETOHA B KOPPO3HMOHHOM cpeje
(menens wiam mecsn). s paccMoTpeHus mpolecca KOppO3uHu UCIOIb3YETCs MEHEe
IIPOYHBIM M3BECTKOBBIM pPACTBOp, COAEPXKALIUKA TUAPOAIIOMUHAT KaJIbLUs, H
KOPPO3UOHHOE JIEHCTBUE T'MIICOBOM BOJIbI YCUIIMBAETCS BBEICHUEM B HETO CyJib(aTa
amomuausa Al,(SO4)z. KUPNHMUMK M3BECTKOBOIMO pacTBopa NOMECTUTE
B NPO6MpPKY 1 npunente 8—10 cm® pacTBOpa cysbdaToB KasbLmMsa U
anloOMUHUA. N3MEHEHME KUPIMMUMKOB 6YAET 3aMEeTHO YyWe uepes
20—30 MUHYT.

3anuch pe3yabraToB. OO0bsicHuTe HaOmogaemoe. CocTaBbTe ypaBHEHHUE
peakiuu cyib(paTHONH KOPPO3UHU.

3ananme 2. KapOoHu3aumsi M YIVIEKMCJIOTHASE KOPPO3UsSi M3BECTKOBOIO
pacTBopa

PeakTuBBI M MaTEePHUAJIbI: U3BECTKOBBIN PACTBOP B (POpME KUPIIMUUKOB; BOJA
JTUCTUIUTHpOBaHHast; okcua yrieposaa (IV).

IMocyna u mpubopsi: annapar Kunna, npooupku.

BbinosiHenue 3aganus. M3BECTKOBBIN PacTBOpP, MPUTOTOBJIIEHHBIN 3apaHee B
dbopMe KUPIMUYUKOB, MMOMECTHTE B CyXyr mpooupky. Ilocne dero mpomycture B
npobupky CO, 10 MOMEHTA TOSIBJICHUS KalleJieK BOJIbl HA €€ CTCHKAX.

3anuch pe3yabtraToB. OnpeaeauTe TUM NPOTEKAIOUIECH peakuuu (K30 WUIIH
SHJOTEPMHUYECKHN) U COCTAaBhTE YPABHEHUE PEAKITUH.

Ilpooonscume evinonnenue 3adanusn. 110 OKOHUYaAHUKM Kap6OHU3aAUMKU
AOCTaHbTEe KHNPIMMUKMK K3 I'IDOéVIDKl/I , oTAeJinTe OT Hero Kycouek
pazmepomMm 3—4 MM, ONyCTWTE ero B APYryw Mpo6uWpKYy, 3aJiMB ee
HanoJIOBMHY AMCTUANIMPOBAHHOM BOAOM. 3aTeM, ONyCTUB B BOAY

TPY6KY OT pas6oTawwero annaparta Kunna no nonayuenunto CO, u,
MPOITYCKAaWTE ra3 10 pacnajga KyCOYKOB Ha OTACIbHbIE YACTUUYKH.

3anuch pesyabraroB. CocTaBbTe ypaBHeHHE peakuuu. [losicHuTe, Koraa
KapOOHM3AIUS UTPAET MOJIOKUTEIBHYIO POJIb, a KOTJa — OTPHUIATEIBHYIO.

3ananue 3. Biansinue pacTBOPOB MarHe3uaJibHBIX COJIeil HA THAPATANMIO
nopTiIaHANEeMEHTa U BbIABJICHHEC NPHUYHHDBI MAarHe3uajJbLHOM KOoppo3uu
MNOPTIAHANEMEHTHOI0 KAMHHA

PeakTusbl u MaTepuaibl: cycrneHaua ML (0,2 r uemeHTa, 16—20 M
ANCTUASTTMPOBAHHOM BOAbI); MHOMKATOP deHoONdTANIENH
CNMPTOBOM pacTBOp ¢ MaccoBown aonen 0,1 %, pacTBOp Xjaopuaa
marHusa MgCl, xonuentpupoBanHbiii (pactBopumocts MgCl, 54,6 r Ha 100
H,O mpu 20 °C, ipu 100 °C — 73,4 1/100 T H,O).

IMocyna: npoOUpKH, CTEKISHHBIC TTAJTOYKH.

Boimosinenue 3agaHug. B ABEe Npo6MpPKe TMNOMECcTUTEe paBHOE
KOonnuecTBO cycneH3unun ML, no6aBbTe Mo Kanae ¢eHondrTanemHa B
Kaxayrn. CoaepxmmMmoe nepemMeltamTe u namTte OTCTOATbCS OCaaKy
(5—-10 MMWH) NpPpU BSTOM BEPXHHAA uUacTb CNOA XMAKOM dasbl



CTAHOBMUTCH NPO3pauHoOM, MarMHOBAas ee oKpacka coxpaHseTcs. B
OAHY M3 NMPOGMPOK OCTOPOXHO (Mo cTeHke) npunaenTe 2—3 Kanau
KOHLUEHTPMPOBAHHOIO pacTeBopa xjopuaa marHuga. Cenuac xe
NPOMCXOAMT OcnabneHme OKpackmM M 1erkoe NoMyTHEHWE BEPXHET O
crog xmakocTu. OcnabneHne okpackm XmMaKom dasbl yka3blBaeT Ha
CHUXEHME KOHUeHTpaumm moHoB OH™, a ee MOMYyTHeHMe — Ha
o6pasoBaHMe TPyaAHOPaCTBOPUMOro ruapokcuaa marHmsa Mg(OH),
(pactBopumocth Mg(OH), B Boge okono 0,1 r/m, a Ca(OH), okomo 1,3r/m).
HOBTOMY O6p3.30BaHI/Ie 'MAPOKCHU A Maruvss M INpUBOAUT K PC3KOMY CHHUIKCHUIO
koHueHTpauuu nonos OH . CnenoBarenbHo, B xoAe ruapatauuu [11] nporekaroT
OCHOBHBIC PCAKIIMU MArHC3UAJIBHOU KOPPO3UU MOPTIAHAUCMCHTHOT'O KAMHA IO
ACUCTBUCM MOPCKOU BOJbI:

Ca(OH), + MgCl, = CaCl, + Mg(OH),, a takxe
Ca(OH), + MgSO, + 2H,0 = CaS0,-2H,0 + Mg(OH)s,.

3arem OCYIICCTBIIACTCA PA3JIOKCHUC TUAPOCHIIMKATOB U THAPOAJIFOMHUHATORB
KaJIbUs 110 YPAaBHCHUSAM

2Ca0:-SiO,-nH,0 + 2MgCl; + 2H,0 —,
3C&OAI2036H20 + 3MgC|2 —.

3anuch pe3yabTaToB. [lonuinuTe NpUBEICHHBIE ypaBHEHUS peakuuu (Ha
nmpuMepe JEUCTBUS MOPCKOW BOJABI Ha 0eToH). B kakoM HanpaBJICHHH CMEIICHBI
paBHOBECHUSI B yKa3aHHBIX peakuusx? KakoBbl MPUUYUHBI pa3pylIeHUS MTPOYHOTO
LIEMEHTHOI'0 KaMHA?

3ananue 4. Koppo3us mpamopa

MpaMop — pa3HOBUIHOCTb MU3BECTHSAKOB M JOJOMHUTOB ¢ 3epHamMu CaCOjz u
MgCO3-CaCOs3, CcKpeIieHHBIX HEMOCPEICTBEHHO CIICTUICHUEM KpPHCTAILIOB.
Mpamop mHUPOKO MPUMEHSETCS B KadecTBE OOJMIIOBOYHOrO MaTepuana. OmaHaKo
MpamMop He arMOoc(EepOCTOMKHM ¥ B HAPYKHBIX OOJHUIIOBKAX TOJJACTCS
pa3pyIIeHn0, KOTOpoe OBICTPO Pa3BUBAETCS HA HETIOJIMPOBAHHBIX MOBEPXHOCTSX.
Koppo3sust Mpamopa BO3HHKAET NP HAIMYUU B BO3/IyXE CEPHUCTHIX TA30B U BIIarH.
Ha noBepxHOCTH MpamMopa B peasbHbIX YCIOBUAX MO/ IEHCTBHEM CEPHUCTHIX Ta30B
Y BIIaru 00pa3yeTcsi BHAYaJle CEpPHUCTAS, a TIOTOM CEPHAs KHCIIOTHI, PEBPAIIAtOIIHe
KapOOHAT KAJIBIIHs B PACTBOPUMBIN TUTICOBBIN KAMEHb 110 PEAKITUU:

CaCO3 + H2804 + Hzo — CaSO42H20 + COZ

PeakTuBBI 1 MaTepHUaJIbI: MpAaMOpPHAas INIUTKA (KyCOUYKH), 2 H CEpHAsi KUCIIOTa
pazbaBieHHas.

IMocyna: npoOupku u paphopoBbIie YAILIKH, TUTETKH.

BoinosiHenune 3aganus. Hamelite cepHy0 KUCIIOTY HA MPaMOpPHBIE KYCOYKH,
MOMEIIEHHbIE B MPOOHMPKY, M 3aKpolTe MNPOOMPKY MPOOKOM C Tra300TBOJHOMN



TpyOKOH, KOTOPYIO OIYCTUTE B JIPYryl0 MNPOOHPKY CO CBEXKENPUTOTOBIECHHBIM
pacTBOPOM T'HMAPOKCHUAA KAJIbIIHS.

3anucek pe3yjabTatoB. OTMETHTE BCE UBMEHEHMSA, MPOUCXOASALLME B
onbiTe. O uemM OHM CBUAETENbCTBYIOT? 3anuwMTe ypaBHEHUS
npoTekawwmx npu asToM peakummn. O6paTUTe BHUMAHWE Ha
npoucxoasllee paspbixjeHne Kajbuuta C  YBEJIMUEHWMEM €ero
o6ébema (= Ha 10—15 %). [03TOMY YKaAXMTE, KAkOMW ele BuA
KOPPO3WMKM AOMONHAET MPOLECC XMMUUECKOM KOPPO3MKM MpamMopa.

Keiic-3aganus
ITosrydyeHue u cBOMCTBA KOJJIOMAHBIX PACTBOPOB

Brinonxnenue KENC-3aJaHU M1 IpeayCMaTpUBACT MIPEABAPUTCIILHYIO
TEOPETHYECKYI0 TTPOPabOTKYy MaTepuaia TeMbl, Ha 0a3e KOTOPOW CTYJEHT MOXKET
CaMOCTOATCIIBHO MMpOBOAUTD OKCIICPUMCHTAJIbHBIC HCCIICA0BAHUA 10
HpezmaraeMoﬁ MCTOAUKEC, OIIMCBhIBATH AHAJIUTHYCCKHUC CHI'HAJIbI peaKHHﬁ, CyThb
peakiuii ¢ TOMOIIBI0 COOTBETCTBYIOLIUX YpaBHEHUH, (DOPMYIMPOBATH BHIBOJIBI IO
BBITTIOJTHEHHOU pa60Te, OTBC€YATh HA TCCTOBBIC 3alaHUS.

He.]'lb paﬁoTbI: O3HAKOMHUTBCA C KOHACHCAIIMOHHBIM MCTOAOM IIOJTYUCHHA
KOJUIOWIHBIX paCTBOPOB, BBIACHUTL BJIMAHUC BHCIIHUX Q)aKTOpOB Ha HX
CTa6I/IJII>HOCTI>; IMOJYUYUTDb IPCACTABIICHUC O CTPOCHUU MUIICILI SOHeﬁ, KOaryJsinnunu
KOJUIOUJIHBIX paCTBOPOB I[CﬁCTBI/IGM pacTBOpaMHU JJICKTPOJIIUTOB.

3ananmue 1. [lonydyeHue cens KPEMHUEBOUW KUCIOTHI

[TomecTnTEe B NPO6UPKY 5—6 kanenb pacTtBopa NaySiO; u
foéasbte 2—3 kanam 2 H pacTtBopa HCl. OTMeTbTe xapakTepHble
MPU3HAKKM MOJIYUEHHOr O rend. Kakue ycrioBus 9TOro onbiTa

MCKJTIUUIMN MOJIyUeHMe 30719 KPEMHUMEBOM KMCJIOTbI?

3ananme 2. IlonydeHue 30511 KPEMHUEBOM KHUCIOTHl KOHIEHCAIIMOHHBIM
METOJIOM.

[MomecTnTEe B ABE NMPOo6UPKK no 1—2 kannum pacteopa NaxSiOsu
npueasbTe 2—3 Ma pacTtBopa HCI nnoTtHocTbio 1.05. HaénwaanTe
o6paszoBaHue nPo3payHoro pacTBOpa crsierka MEHbLLE W
NOABUMHOCTU, UEM Y MCTUHHbBIX PACTBOPOB.

VKaxnuTe TUIl pEaKUUM, JIEkKAIIe B OCHOBE KOHJACHCALMOHHOIO METOJa
MOJY4YE€HUSI KOJUIOMJIHOTO PacTBOpa KPEMHUEBOM KUCIIOTHI.

CocrtaBbTe (HOpMYIy MULEIIIBI 3011 KPEMHUEBOW KHUCIOTBI, YKAXKUTE 3apsij
rpanynbl. Kakue ¢akTopbl 00yCIOBIMBAIOT YCTOMYUBOCTD MUIIEIUTBI KOJUIOUIHOTO
pacTBOpa KPEMHUEBOUN KUCIOTHI?

3amanue 3. Koarynsinus KOJUJIOMJHOTO PacTBOpa MPU €r0 HATPEBAHUM.

[lomectutre oOnHY MNPOOUPKY C KOJUIOMJIHBIM PACTBOPOM KPEMHHEBOU
KHCJIOTBI, [TOJIy4€HHOU BO BTOPOM OIIBITE, HA HArPETYIO0 BOJISIHYIO O0aHi0. O0bICHUTE



MOSIBJICHUE CTYACHUCTOrO oOcajka B TmpoOupke. Yem BBI3BAHO HaApYIICHUE
KHMHETHYECKOro (pakTopa yCTOMYMBOCTU KOJUIOMIHOTO pacTBopa?

PactBOp BO BTOpOI MpoOHUpPKE UCHIOIB3YNUTE B OIBITE 5.

3ananue 4. [lonydeHue 30181 THAPOKCH]IA TPEXBAJIEHTHOTO XKeEe3a.

Harpente 20 MmN AUCTUNANIMPOBAHHOWM BOAblI A0 KWMMNEHWUS B
XMMUUECKOM CTakaHuuke eMKOoCTbto 50 M1 Ha 3neKTponauTe.
CHMMUTE C NNUTbI HArPETbIM CTakaH 1, MOCTEMNEHHO NepemMelnBas
CTEKJIAHHOW mnasnoukon, BHecuTe 30 kanesib pacTBoOpa xJopuaa
wenesa (). MonyueHHbIN pacTBOP CHOBA HArpemTe U KUMNATUTE B
TeueHne 1—2 munH. COoxpaHUTe KOJIJIOUMAHbIKM pacTBOp ruapokcuaa
wenesa (IIl) gng onbita Ne 5.

VKaxuTe TUI PEakiuu, JIeKalled B OCHOBE KOHJCHCAIIMOHHOTO METOJa
MOJIYYEHUsI KOJUIOUHOTO pacTBopa. [losicHuTe posk BOJIbI, BBEJCHHOM B OOJIBIIIOM
n30BITKE IO yCJIOBHIO ombiTa. OTMEThTE I[BET MoJiydeHHOTO pacTBopa Fe(OH)s B
KOJUIOUJTHOM cOCTOSTHUH. OOBSCHUTE HAIMYUE MOJOXKHUTEIHHOTO 3apsia TPaHyJIbl
MUILIEJUIBI 30JIs1 TUAPOKCH/IA TPEXBAJIEHTHOIO JKeJe3a.

Cocrabte hopmyy mutiesuibl 30151 Fe(OH)s.

UTto nmpou3oiaeT, €ciau K aJUKBOTE IMOJYYEHHOTO KOJUIOMJHOTO pacTBOpa
n00aBUTh IO KarisiM pacTBop cyibdara amomuHus? OTBET MOTUBUPYHUTE C
no3uiuu npasuia lyneue-I"apau u cyT mpoiiecca ruJiposin3a, B KOTOPOM MPUMET
y4acTH€ COJIb AIIOMUHUA. HanuinTe ypaBHEHUS COOTBETCTBYIOIINX PEAKIIMIA.

3amanue 5. CoBMecTHas KOAryJsiys KOJIOUIHBIX PaCTBOPOB.

K komnouHOMy pacTBOpY KPEMHHUEBOM KHCIOTHI, MOJYYEHHOMY BO BTOPOM
OTBITE, MPUJICUTE KOJUIOUIHBIN PACTBOP THIAPOKCHAA TPEXBAICHTHOIO XKeje3a 10
MOSIBJICHUS CTYJICHUCTOro ocaaka. OTMEThTe MOJYYEHHBIM B OMNBITE pe3ysbTaT U
JaiiTe eMy MOTHBUPOBAHHOE MOSICHEHUE.

Kenc—3anaHus

3ananue. Onpenenenue BeauuuHbl pH mcciaexyemoil BoAbl ¢ MOMOLIBIO
pH-meTpa

eab: ocBOEHHME METOAMK NOTEHIIMOMETPUYECKOIO METOAA AaHajIu3a,
MpruoOpeTeHNE HAaBBIKOB Pab0Thl Ha pH-MeTpe nin noHoMmepe.

IlpuGopHasi TeXHUKA, peareHTbl, XMMHU4Yeckas mocyaa: pH-merp wunu
MOHOMED; U3MEPUTENbHAS STUCIKa; CTEKIISIHHBIA U XJIOPUACEPEOPSAHBINA SIIEKTPOIbI;
MepHble KonObl BMecTUMOCThI0 100 cM?®; KoHMueckue Kondbl BMECTUMOCTHIO 100
cm®; muneTtkn BMectuMocThio 10 cm3; pactBop NaOH 0,1 u; pactsop HCI 0,1 H;
pacteop CH3COOH 0,1 =.

Boinosnnenne 3aganus. OnpeaeneHue KOHIEHTPALMN BOJAOPOAHBIX HOHOB 1O
METONlY HNpAMOU  nomeHyuomempuu TNPOBOAAT CO  CTEKAAHHbIM
MHAMKATOPHbIM 9/1EeKTPOAOM. SnekTpoAa CpaBHeEHWS -

XJJOPUACEPEOPAHDBIN 9J1IEKTPOA. N3MeHeHUe noTeHumassa



MHAMKATOPHOTrO  afnekTpoda  (MokasaHwus ranbBaHomeTpa)
NPOMOPLMOHANIbHO aKTUBHOWM KOHUEHTpPAUMKM BOAOPOAHBIX MOHOB.
IIpsimoe NMOTEeHIIMOMEeTPHYECKOoe omnpe/ejieHne KOHIEHTPaUuHu
BOOpoAHBIX MOHOB U PH ucciexyemMbIX pacTBOPOB
3apanme 1. U3 10 cm® xkaxgoro 0,1 1 pactsopa HCl, CH;COOH
1 NaOH npuroToBbsTe 110 3 pasBejicHHsl B MEPHOH Konbe BMecTUMOCThI0 100 cmP,
Kaxxnoe nocneayroiiee pa3BeieHUE BBITIOJIHUTE U3
10 cm® mpenpiaymero. B CTeKIAHHBINA CTaKaHUYMK HaleHTe PacTBOP YKCYCHOIA
kuciotel ¢ koHueHtpamuend C = 0,01 H. Onpenenure ¢ nomombso pH-merpa
BenuuuHy pH 3TOro0 pactBopa (CM. HHCTPYKIUIO K pH-MeTpy win noHOMEpY).
VYKcycHast KMCJIOTa B pacTBOPE AUCCOLIMUPYET MO CXEME:

CH3COOH 2 CH3COO + H™.

PaBHOBGCI/IC, KOTOPOC YCTAHABJINBACTCSA B paCTBOPC, MOJKHO OXapPaKTCPU30BATb
KOHCTaHTOM JUucCconuanum:

_ [H*]-[CH3C007]
A CH3COOH

U3 cxembl auccoruanuu BuanHo, uto [H] = [CH3COO ). Tak kak auiccoryaiym
HOJ{BEPraeTcs JIMIIb He3HAUYMTEIbHAas 4acTh Mojekyn kuciaotbl, To [CH3COOH]
MO>KHO CUMTATh PaBHOW MCXOJHOU KoHIeHTparuu kucioTel C. Toraa BeIpakeHHe
JUISI KOHCTAHTBI JUCCOLIMAIIMKA MOKHO 3aI1CcaTh B BUJIE:

+72
Ky =L

OTctloaa, no BennumHe pH = — Ig[H*'], MoxkHO paccuuTaTh KOHCTAHTY
IUcconranuu KUciaoTel. [IpoBenute 3TOT pacyer i BeanuuHbl pH, nsmMepeHHou ¢
nomorbio pH-MeTpa. CpaBHUTE HAWICHHYIO BETMYMHY KOHCTAHThI IUCCOIMAITAH C
TabauunbiM 3HaueHneM Kj(CH3COOH) = 1,86@10®° u paccuuraiiTe IpOLIEHT
omuOKu. OnpeaeanuTe CTENeHb TUCCOUAINN YKCYCHON KUCIOTHI { TI0 hopmyJie:

IK
a=,—.
C

3ananue 2. [IpurotoBiieHHbIE PACTBOPHI, HAUMHAsI C MCXOJHBIX PACTBOPOB,
MOOYEPEAHO 3AJIEUTE B CTAKaH, B KOTOPBIA OMYCTUTE CTEKISAHHBIA 3JIEKTPO/I,
XJIOPUACEPEOPSIHBIN SIIEKTPO] U TEPMOKOMIIEHCATOP.



3amanme 3. M3mepbre u 3anumure 3HadyeHus pH pacTBopos, 3aTtem 1o
3HaueHU0 pH BBIUKMCINTE AKTHUBHYIO KOHIICHTPAIIUIO BOJOPOJHBIX HOHOB (B
Monb/1m3).

3aganmue 4. [loctpoiite rpaduk 3aBucuMocTd pH OT KOHLIEHTpAaUU KUCIOTHI
M OCHOBaHUS. YCTaHOBUTE BJIMSHUE CTEMEHU JUCCOIMAIIMU DJICKTPOJIUTA U €ro
MpUPOJIbI HA Bennuuny pH.

3ananue 5. [Ipurorossre Oy(dhepHyro cMech U3 OTHOTO 00BEMa
0,1 1 CH3COOH m 0,5 oébema 0,1 H NaOH. WMamepbTe pH
NMPUIrOTOBJIEHHOrO 6YydEepHOro pacTBopa W TMNPOBEPbTE €ro
6ydbepHoe aencTeBuMe, Ao6aBndaa HemHoro (1—2 cm®) 0,1 u HCI umm
NaOH, u uzmepsist pH pactBopa.

3anuchk pe3yabTaTroB. OGopMuUTE OTUET MO pabOTEe C BHIBOJAMHU IO KAKJIOMY
NyHKTy. B 4eM CyIIHOCTh MOTEHIIMOMETPUYECKOTO METOJla aHaiu3a; MPSIMOM
MOTCHITMOMETPUU? YKaXUTEe NPUMEHEHHE MEeTOoAa MPSMOU TMOTCHIIMOMETPUH B
TUAPOTEXHUKE.

Keic—3apnaHue
OKHCIUTENBHO-BOCCTAHOBUTEAbHBINA MoTeHMas (OBII)
BO/IbI M BOJIHBIX PACTBOPOB

3ananme 1. 3meprre 3HaueHuss pH XxonogHoM W ropsiueid BOAOMPOBOIHOM
BOJbL. 3AMEHHUTE CTEKJISIHHBIN AJIEKTPOJI TUIATUHOBBIM U MU3MEPHTE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIN MOTEHIINA XOJIOIHOW U rOpsiYeil BOAOIPOBOAHON BOJBI.

3apanue 2. M3mepbre ananornynubiM crioco6om 3HadeHus: pH u OBII peunoii
Y POJHUKOBOM BOJIBI.

3ananme 3. M3mepbre 3Hauenus pH u OBII rugponusyrommxcs coneit
(pactBopoB xnopuna meau (II), cynsdura HATpHS).

3anuch pe3yabtaroB. CoCTaBbTE€ YpPaBHEHUSI COOTBETCTBYIOIIUX PEAKIIHIMA
TUJIPOJIN3a COJIEH.

CBenurte >KCIEPUMEHTABHBIC JTAHHBIE B TAONMUIly W ClleJaiTe BBIBOJABI O
BIIMSIHUA TEMIIEPATYPHI, MPHUPOJBI COJIM, MHUHEpAIW3aUUU IPUPOAHBIX BOJ Ha
BEJIIMYMHY BOJOPOJHOTO M OKHUCIMTEIBHO-BOCCTAHOBUTEIBHOIO IOKa3aTeIeu
HCCIIEIYEMBIX CPEI.

Kenc—s3anaHue
Omnpenenenue o0meld KECTKOCTH BOAbl KOMILJIEKCOHOMETPHYECKHM
TUTPOBAHHEM

OGopy/I0BaHNE U PEAKTHUBBI: KOJIObI KOHHYECKHE BMECTUMOCThIO 250 cm?;
OropeTka Ha 25 M1, YKpeIuieHHas B mTatuse; GaphOopoBbIil CTAKAHYUK TSI CIIUBA;

pactBop koMmiuiekcoHa III; OydepHblii pacTBOp; XpOMOT€H YEpHBIN
crienmanbHbid ET-00 (nHaukartop).

Buinonnenue ananuza. llpexe, 4em BOCTIOIB30BaThCS OIOPETKOM, €€ BEBIMOWTE,
NO0OUBAsICh, YTOOBI )KUJIKOCTh CTEKJIA CO CTEHOK PABHOMEPHO, HE OCTaBJIsIs Kameb.



3atem OIOpPETKYy TpU pasza OMOJIOCHUTE PaboduM pacTBOPOM, KOTOPHIM OyjeTe
tuTpoBatrh (pactBopoM KomiuiekcoHa III). C mnomompbio BOpOHKH OIOPETKY
HAIIOJIHUTE PACTBOPOM BBILIE HYJIEBOT'O JEJEHUs, 3alOJHUTE OTTAHYTYIO TPYOKY
(«HOCHKY), cnefis, YTOOBI B HEM He ocTaBajoch Bo3ayxa. [locie aToro o6s3aTenbHO
yOepuTe BOPOHKY U YCTAaHOBHUTE pPACTBOP Ha HYJIEBOE JAeJIeHHE (10 HUKHEMY
MEHHCKY).

BrinosnHsst TUTpoBaHUE, ClIEAyET COOJII0AATh CAEAYIOIINE PaBUJa.

1. Kaxxioe TUTpOBaHME HAYMHAIOT C HYJEBOI'O AEJICHUS LIKaJbl, TaK KaK MpU
ATOM KOMIIEHCUPYIOTCS MOTPEUTHOCTU KATMOPOBKU OIOPETKHU.

2. TUTpoBaHMWE MPOBOAST He OoueHb 6bicTpo (3—4 kanau B
CeKyHAy), MHaue pacTBOpP HE 6YZET BOBPEMH CTeKaTb CO CTEHOK U
OTCUET OKAXETCH HEBEPHbIM.

3. O0beM pacxomyeMoro Ha TUTPOBAHHME PACTBOPA HE JIOJKEH IPEBBIIATH
€MKOCTH 0JIHOM OropeTku. OTcyeT o0bema Mmociie BTOPUYHOTO HATIOJHEHUSI CUIIBHO
CHU)KAeT TOYHOCTh OIPEICTICHUSI.

X00 onpeoenenus. B THiaTeNbHO BBIMBITYIO KOJIOY [JIsi TUTPOBAHUS
otMepbTe nunerkoir Mopa 100,0 cm® WCCIIEAYEMOW BOJABI M MPUIEHTE 5 cm®

aAMMOHUMHOWN 6YPEPHOM  CMecHu. BHecHUTe Ha KOoHUe wnaTtend
=20—30 Mr CyxoM CMecu MuHAMKaTopa C XJIOPUAOM HaTpus A0
NOABJSIEHMSA XOPOWO 3aMeTHOWM, HO He OUeHb TeMHOW BWHHO-
KpacHOM OKpacKu.

TuTpoBaHue. lNpubaBndnMTe Mo KanJasgM KOMMJEKCOH K BOAE
MeOdJIEHHO, MOCTOAHHO BCTPHAXMBaAs KOJ6Y C BOAOW, Ha6bwaas 3a
OoKpackow pacTeopa. TUTpymTe A0 nepexona OKpacku M3 BMHHO—
KpacHOM B roJly6ytd oKpacky OT OAHOM JSIMWHEMN Kanjan TUTpaHTa.
[daHHble 3aHecuTe B TaéauLy. NoBTOpMUTE TUTPOBaHMe 2—3 pasa U
M3 CXOAALMXCA OTCUETOB BO3bMUTE CpeAHEE 3HAUEHME.

Taénumua 7.2 — J1aHHble TUTPOBAHMUA

Ne /it Vg, cm® V1, em® Cr, MOJIB/IM°
1 100
2 100 0,05
3 100
Vi (cp) = Vy + Vs

3

O61y10 kecTkocTh BoAbl (Ca?" u Mg?* na 1 1) BelumcuTe 110 GOPMYIIE:
Cr Vg -1000
)K — T VT
VB
rae  Cr— MonsipHasi KOHIIEHTpaUXs 9KBUBAJIEHTOB pacTBOpa KoMmruiekcoHa III;

,  MMombs/mM° mim K



V1 — cpeanuit o0beM paboudero pacTBopa KOMILUIEKCOHA, 3aTpayeHHBIN Ha
TUTPOBAHHE, CM>,

VB — 00beM BOJIbI, B3SITBIN JJIsI ONIpE/IeNICHUs )KECTKOCTH, cme,

1000 — ko> dunuent nepecuera Ha 1 am3,

CpaBHUTE pe3yabTaThl pacyeTa ¢ JaHHBIMU TaOJIUIbI MTOKa3aTeJIeh KayecTBa
BOJI M CIIEJIANTE BBIBOJI O )KECTKOCTHU UCCIIEAYEMOU BOIBI.

OnpenesieHne ruAPOKAPOOHATHOM KECTKOCTH BO/bI

OnHuM W3 BaXXHEHIIMX MOKa3aTesiel KauecTBa BOJBI SIBISICTCS IIEJIOYHOCTH
(cumBon — I, enuana — MMomw/m). OO0IIas METOYHOCTh ONPENEIeTCs] CyMMOM
QHUOHOB CJA0BIX KHUCJIOT, CIOCOOHBIX pPearupoBaTh C XJIOPOBOJOPOJHOU WIH
cepHoil  kucioramu. OOm@as  MIEJIOYHOCTH  BKJIIOYAET, B  OCHOBHOM,
ruApokapOOHAaTHYIO M KapOoHaTHyIO mienoyHoctd. Ecnu BenumumHa pH He
NpEBBINIACT BEIMYMHY 8,4, TO IIEJTOYHOCTh ONpPEACIsIeTCs KOHIICHTpaIueh
ruapokapoonar-uoHoB.  IlpegensHo  momyctumas — koHuentpauus — (ITIK)
T'UIPOKapOOHAT-HOHOB B MUTHEBOM Bojie cocTasseT 60 mr/mm,

OOGyuaroruecs JOJDKHBI YCBOUTH OCHOBHBIE MPHEMBI KHUCIOTHO-OCHOBHOTO
TUTPOBAHHS: YMETh MPABUIILHO BIOUPATh WHIUKATOP MPU TUTPOBAHUH PA3TUIHBIX
KHCJIOT ¥ OCHOBAHUM, CAMOCTOSITEILHO BBITIOJIHATh PACUEThI, YMETh aHAJIU3UPOBATh
MOJIYYEHHBIE IKCIIEPUMEHTATbHBIC JAHHBIE, J1€TIaTh BBIBOIBI.

ITocyoa u peaxmuéwi: G0peTka Ha 25 cMS, 3aKpelleHHass B IITAaTUBE; KOJI0a
Dpnenmaiiepa s tutposanus Ha 250 cm®; (apdopoBelil cTakaH s CIIMBA;
nunetku Ha 10 em® 1 100 cm3; BopoHka quameTpoM
3 cM; MepHas kon6a Ha 100 cm®,

PactBop xmnopoBomopognoit kucinorsl HCI;  uHAMKATOp — METHIIOBBIN
OpaH)XEBBIM; KoJI0a C  aHWIM3UPYEeMOM  BOJOH;  TeTpabopar  HaTpHs
kpuctamuyeckuii (6ypa) NaoB,O7 ®10H,0; Boga nuctummpoBaHHasl.

Cognepxanue THUIPOKApOOHAT-UOHOB  OMPENEISIOT THUTPOBAHHUEM  BOJBI
pactBopom HCI ¢ uHIUKaTOpoM METHIOBBIM OpPAHXKEBHIM. XHMH3M IIpolecca
BBIPA)KAETCS YPABHEHUSIMU

NaHCO; + HCI = NaCl + CO,[ 1 + H,0;
C&(HCOs)z + 2HCI = CaCl, + 2CO,[ ] + 2H,0.
HNonHo-MONEKyIIpHOE YpaBHEHHUE PEAKIIUU:

HCO3 + H* = CO, + H,0.
DKcriepuMeHTallbHasi pab0Ta BKIIOYAET HECKOJIBKO 3TAIOB:
1) npurotoBieHWE BTOPUYHOIO CTAHJIAPTHOI'O PACTBOPA XJIOPOBOIOPOIHOMU
KHUCIIOTHI;
2) IpUroTOBJICHUE MEPBUYHOTO CTAHAAPTHOTO pacTBOpa TeTpabopaTa HaTpus;
3) craHgapTU3alMs pacTBOPa XJIOPOBOJIOPOJAHON KHUCIOTHI MO
TeTpabopary HaTpus;
4) onpeieneHue KOHIIEHTPAIIMU THAPOKAPOOHAT-HOHOB.



1. Ilpuecomosnenue 250 mn  npubausumenvno 0,1 H  pacmeopa
XJ10POBOOOPOOHOU KUCTIOMbL
Maccy HCI B 250 M1 BBIYUCHSIFOT IO YPAaBHEHUIO:

MHcl) = M, C 3K®Vp.

Monmnsipnast macca 3xBuBajieHToB HCI paBna 36,46 r/mMmonb, B 250 miu 0,1 H
pacTBopa €€ JOJKHO COJIePKAThCS:

Mucr = 36,46 @ 0,1 0,25 =0,912 1.

JIns  nanbHEWIIUX BBIYUCICHUM HEOOXOJMMO OMNPENEIUTh IJIOTHOCTH
UMEIOIIICHCSl B Ta0OpaTOpUU KOHIICHTPUPOBAHHOMN KHCJIOTHI, OIMYCTUB apeoOMETp B
HWIMHAP C KUCIOTOM.

Ho B3BemmBarh KUCIOTY HEYJTO0OHO, TOATOMY €€ MacCy IMepeCUYUTHIBAIOT Ha
00BeEM:

V(HCI) = m/)

PactBopbl MpUOIM3UTENIFHOM KOHIIEHTPAIIMM KHCJIOT MOXHO TOTOBHUTH
CJICYIOIIHNM 00pa3oM.

1. Haxomar o6wem muctwuiupoBanHou Bojabl V(H20), HeoOXxomumbrit st
IIPUTOTOBJICHUS PACTBOpPA:

V20) = Vp— V(Ha).

MepHBIM ITUIMHAPOM OTMEPSIOT HYXXHBIH 00beM TUCTWIIUPOBAHHON BOJBI U
NEPEHOCHT €ro B CKIISIHKY JJI1 IPUTOTOBJIEHUSI pacTBOPA.

2. MepHBIM ITUIUHAPOM (MJIM MEPHOW TPOOUPKO) OTMEPSIOT HYKHBIH 00beM
KHUCJIOTBI U IEPEHOCAT KUCJIOTY B CKJIAHKY € BOAOi# (!). 3aTeM 3aKphIBAIOT CKIISTHKY
MPOOKOH U COEPKUMOE TIIATEIHHO MEPEMEITNBAIOT.

Ha cknsnke nomxkHa ObITh ciaenana Haanuck: HCL; 0,1 H, nara, pamunus toro,
KTO MIPUTOTOBUJI PacTBOP.

2. Ilpucomoenenue 100 man cmandapmmuozo pacmseopa mempabopama Hampus

HcxomupiM  BemiecTBOM, HauOosiee yAOOHBIM NIt yCTAaHOBKH THTpa
XJIOPOBOJOPOJAHON KHUCIIOTHI, CUMTAOT TeTpabopar Hatpus NaBsO76010H0.
Bonsblil pacTBOp €ro BCIEACTBUE NPOTOIN3a UMEET MIECIIOYHYIO PEAKIIMIO:

Na,BsO7 + 7H,0 2 2NaOH + 4H3BOs.
HO3TOMY €ro MOXHO TI/ITpOBaTb KHCIIOTaAaMMU.

2NaOH + 2HCI = 2NaCl + 2H,0.



N3 cymMMapHOTO ypaBHEHHUS:
Na;B1O7 + 2HCI + 5H,0 = 2NaCl + 4H3;BO3

BUJIHO, YTO B pe3yJbTaTe pEaKIMM HaKaruIMBaeTcs cilabas opToOOpHAsl KUCIOTA.
CnenoBarensHo, pH pacTBopa B TOUKe SKBUBaJIEHTHOCTH OY/JIeT HECKOJIBKO MEHBIIIE
7 1 IS TUTPOBAaHMS CIIEYET B3SITh METUJIOBBIM OpaHXEBbIA (WM METHJIOBBIM
KpacCHBIi).

[Tockonbky oauH Mok TeTpaboparta HaTpus NaxBsO7©10H,0 B aT0i1 peakiuu
B3aMMOJICMCTBYET C 2 MOJb HMOHOB BOJIOPOJAA, MOJISIpHAsh Macca SKBUBAJICHTOB
paBHa:

M,(Na;B4,07®10H,0) = 381,4 : 2 =190,7 r/M0b.

st npuroroienust 100 mut 0,1 H pacTBOpa TpedyeTcst TeTpadopara HaTpUs
m=M,® C,x®V =190,7® 0,1® 0,1 =1,907 r.

OpHako TOYHO B3BECHTHh BBIYMCIICHHYIO Maccy Oypbl TpynaHo. [loaTomy B
MaJICHBKON MpPOOMpPKE WM HA YaCOBOM CTEKJIE HEOOXOJIMMO B3STh HAaBECKY
CBEXKENEPEKPUCTAIIU30BAHHOTO TeTpabopara HaTpuUs, OKOJIO 2 T (C TOUHOCTHIO /10
0,0002 r), mepeHecTH TpPH TOMOIINM BOPOHKH B MEPHYIO KOJIOY BMECTUMOCTBHIO
100 M1 1, 0OMBIBasi BOPOHKY, MPUIUTH HEMHOT'O TOPSIYEii BOJIBI, TAK KAaK B XOJIOAHOU
OH pacTBOpsieTCs MI0X0. JOOMBIIUCH MOJHOTO PACTBOPEHUS, CIEAYET OXJIAJUTh
K0JIOy BOJIOM TOJI KPaHOM M JIOBECTH 00BEM pacTBOpa JUCTHILTUPOBAHHOM BOJON
no Metku. He 3abyapre mpm 3TOM yOpaTh BOpPOHKY, M TPUOABICHHE BOJIBI
3aKaHYMBAWTE C TOMOUIBIO MHUIIETKH OCTOPOXHO, MO KarisiM (TJia3 Ha YpPOBHE
meTku). Ecm Bce-Taku BoJibl Oy1eT MpUiuTO OOJIbIIE, YEM CIIEYET, TO OTIUBATH €€
HENb3sl, HYXHO TIOBTOPUTH BECh TMPOIECC MPUTOTOBIEHUS  PacTBOpa.
[TpuroToBIIeHHBIN pacTBOP THIATEIHLHO MIEPEMEIIUBAIOT, 3aKPHIB KOJIOY MPOOKOH.

Tutp pacTBOpa BEIYHUCIAIOT IO YPABHEHUIO:

Mgy
VP

T (B) =

3Hast TUTP, MOJISIPHYIO KOHIIEHTPAITMIO SKBUBAJICHTOB TeTpabopaTra HaTpus B
pacTBOpPE pACCYUTHIBAIOT M0 YPABHEHHUIO:

T7-1000
Mok

Coc=

BenmnuuHBl THTpa W MOJIIPHOM KOHIICHTPAIIMM SKBHUBAJICHTOB  pacTBOpa
BCET/Ja JIOJDKHBI UMETh  uembipe 3HA4aujux yugpol.
3. Cmanoapmu3zayus pacmeopa Xji0po8000POOHOU KUCIOMbL NO mempabopamy



Hampus

B npouecce crannapTU3alid MOXKHO BBIAEIUTD CIEIYIOIIUE 3TAIb.

1. IlonroroBka 0rpeTKHU K padore. TiaTeNbHO BEIMBITYIO OIOPETKY JIBAKIbI
OIOJACKUBAIOT HEOOJBIIMMU MOPLUAMU KUCIOTHI AJI yJaJ€HUsI OCTATKOB BOJBI.
[Tonb3ysiCh BOPOHKOM, HATIOJMHSIOT OIOPETKY KUCIOTON TaK, YTOOBI €€ MEHUCK ObLI
HECKOJIbKO BBIILIE€ HYJIEBOTO JIeJIEHUS. 3alOJHAIOT PAaCTBOPOM PE3UHOBYIO TPYOKY U
HAKOHEYHHK, BBITECHUB U3 HUX ITY3bIPbKH BO3JyXa. 3aT€M BOPOHKY YOUPAIOT, TaK
KaK C HE€ MOXKET KarnaTh pacTBOP, U, BBIITYCKasl JIMIIHIOK KACIOTY, YCTAaHABIUBAIOT
HIKHUH Kpail MEHHCKa Ha HYJIEBOM JieJIeHuU. B Takom cocTosiHuu OropeTKa roToBa
K pabore.

2. B3saTme TOYHOro o0bemMa Terpabopara HaTpusi. UYHCTyI0 NHUMNETKY
BMecTUMOCTBIO 10 cM® 0monackuBaloT pacTBOPOM TeTpabopara HaTPUsl, HAOIHSIOT
e€ pacTBOpPOM Tak, YTOOBI YPOBEHb >KHUJIKOCTM B HEW OKa3ajicid BbIIIE METKH
npuMepHo Ha 2 cm. [locie 5TOro 3a)KMMalOT BEpXHEE OTBEPCTHUE IUIETKH
yKa3aTeNbHbIM TalblleM M TMOJHUMAIOT €€ HaJa pacTBOPOM. 3aTeM CJerka
NPUOTKPHIBAIOT OTBEPCTHUE MUIETKH, YTOOBI CTEKJIA JHUIIHSS KUIKOCTh U HHXKHHM
Kpait MmeHucka kocuysca Metku (10 mi). TlepeHocaT oTMepeHHbIN pacTBOp Oyphbl B
KOHUYECKYIO KOJIOY IJisi TUTPOBAHUs, MPUKACAsCh KOHIIOM €€ K CTEHKE KOJIOBI.
[IpunuBatoTr Kk  pacTBOpy TeTpabopaTa HATpHsl OJHY KaIUIl0 METUJIOBOTO
OpaHKEBOTr0, NEPEMEIINBAIOT (KEITasi OKpacKa).

3. [lpuroroBjieHue «cBuaeTe s, JJig MOBBIIIEHUS! TOYHOCTA TUTPOBAHUS B
JIpyroii KOHUYECKOH KOIIOE TOTOBAT «CBUJIETENb»: OTMepuBaroT B Hee 20 cm®
JTUCTUILTUPOBAHHON BOJIBI, MPUOABISIIOT 1 Karuiio METHIIOBOTO OpaHXeBOro u 1—2
Karjau KuciaoThl. [Ipu »TOM pacTBOp JOMKEH MpUOOpecTH oueHb ciaboe, HO
3aMETHOE PO30BOE OKPAIINBAHUE.

4. TurpoBanue. Ha ocHOBaHMe IITaTHBA, HA KOTOPOM YKpeIJieHa OropeTka,
CTaBAT KOJIOY ¢ pacTBOpOM TeTpabopaTa HATpH TOJ OIOPETKY W IMPHUCTYHAIOT K
TUTPOBAHUIO, TIPUIIMBAsL KUCIOTY B KOJIOY MEIJICHHO, MO KarllsiM, MepeMelInBas
pactBOp. TuTpoBaHKE MPEKPALIAIOT MPU MOSIBICHUN YCTOWUHUBOU OJ€AHO-PO30BOI
OKpacKd OT OJHOM JMIIHEW Kalulh KHUCJIOTHlL. [lepBoe TUTpPOBaHME CUYUTAIOT
OPUEHTUPOBOYHBIM.

TutpoBaHHe NOBTOPSIOT 0 MOJIYYEHUS CXOASAIIMXCS PE3yJIbTaToB, T. €. IIOKa
OTCYEThI OYyT OTJIIMYATHCS APYT OT Apyra He 6oree yem Ha 0,1 M. Bee pesyibpTaThl
TUTPOBAHUS 3AMKMCHIBAIOT B JKYpHAaI.

Taénumua 7.3 — [laHHble TUTpOBaHUA Npu ctaHaapTmaaumm HCI

Ne V(oyps),| V(HCI), Cox(OYypBI), c(HCI),
MJI MJI MOJIB/ M3 MOJIB/ M3
1 10
2 10
3 10
Vep =




Haiinute cpeanee apupmernyeckoe oobema HCl u Bbrumciure MOJsSpHYIO
KOHLEHTPAIMIO SKBUBAJIEHTOB XJIOPOBOJOPOIHON KUCIOTHI.

MoJiipHY10 KOHLIEHTPALMIO SKBUBAJIEHTOB KUCIOThI BBIYMCIIUTE 110 YPABHEHUIO
TUTPUMETPUU:

CaK(X) @D V3K(X) = Cxx (T) @ V3K (T),
Csx(HCI) = o (T) @ Vo (T)] Vor(X)

TutpoBaHHBI PacTBOp XJIOPOBOJOPOAHOW KHUCJIOTHI HCIONB3YHTE IS
OTpEJIEICHUS IIETOUYHOCTH BOJIBI.

5. Onpenenenue ruIPOKaApOOHATHON IEJTOYHOCTH BOAbI

Xo0 onpeodenenus.

Yucroii MepHO# nuneTkoit Mopa BMectuMocThio 100 cm® nepenecute 100 cm
aHANIM3UPYEMOH BOJBI B KOHMYECKYIO KoJOy. [IpubaBbre 2—3 Kamim METUIOBOTO
OpaHXkeBOro. PacTBOp OKpacuTcs B JKEITHIN LIBET.

[Ipuctynas K TUTPOBaHUIO, MPOBEPHTE YPOBEHb pPACTBOpPA KHUCIOTHI B
Oroperke. OH 10JKEH ObITh Ha HYJIEBOM OTMETKE 10 HUKHEMY MEHHCKY.

Turpyiite Boxy pactBopoM HCI 1o nepexona »entoil okpacku UHAMKATOpa B
OnenHo-po3oByto. IloBTopure THUTpoBaHMe 2-3 paza M 3aHECUTE PE3YJbTaTh
TUTPOBAHUsI B TAOJINILY.

3

Taénumua 7.4 — JlaHHble TUTPOBAHWS BOAbI XJIOPOBOAOPOAHOM
KUCNOTOW

No

n/m V(H20), mn |V(HCI), ma| Cax(HCI), | LI (HCO3),

MOJIB/II MMOJIb/T1
1 100
2 100
Vep.

J11st BEIYMCIIEHUS THAPOKAPOOHATHOM KECTKOCTH (IIIETIOYHOCTH ) BOJIBI HAMIUTE
MOJISIPHYIO KOHIEHTPAIMIO SKBUBAJICHTOB T'UJIPOKAPOOHAT-MOHOB U YMHOXKbTE €€
Ha 1000:



_ V(HCI)- ¢(HCI) 1000
HI(HCO3) V(H50) , MMOJIB/IM>,

PacuyerHble Kelc-3a1aHUA
1.Ha 3aBoze, mpou3BOJSIIEM CBUHLIOBO-HUKEIIEBBIE aKKyMYJIATOPHI, IPOU30LIENT
aBapHUilHBIM cOPOC CTOUYHBIX BOJ B 3aKPbITHIM BogoeM. OLEHUTE SKOJOTUYECKYIO
0o0cTaHOBKY B Bojgoeme. KakoBbl BEpOSTHbIE MOCIEACTBUS aBapuu IS
oOuTaTeneil BojoemMa 1 3J0pOBbs YeloBeKa?

2.00bgcHUTE  SBJICHUS-TIPOLIECCHI, MPOMCXOASIINE B MPUPOJHON  BOJE
€CTECTBEHHBIM CIOCOOOM WJIM BBI3BAHHBIE XO3SUCTBEHHOM J1€ATEIbHOCTHIO
YeJI0BeKa!

[Touemy B 3uMHee BpeMsi oOUTaTENH BOJOEMOB HE TOTHOAIOT?

OObsicHuTe (aKT OTPABICHMS JIIOAEH ChEIOOHBIMU MOPCKMMHU MOJUIFOCKAMU,
BBUIOBJIEHHBIMH B 30HE, 3arpsSI3HEHHON HEPTEMPOIYKTAMHU.

Maruuii — OCHOBa 3€JIEHOro NMHUrMeHTa xJopodwuuia. B murarensHOM cpene,
KOTOpPO#l BBIPAIIMBAETCS PACTEHHWE METOJOM THJIPONOHUKH, BMECTO HOHOB
Mar"us MpUCyTCTBYIOT MOHBI Kajblus. BeI30BET U 3TO Kakue-mub0 M3MEHEHUS
B opranusme pactenusi? Eciu na, 1o, kakue u nouemy? Kakue mpuyuHbl MOTYT
00yCJIOBUTh aHAJIOTHYHBIH Mpoliecc B IPUPOIHOH cpene?

3.B ocHOBe camMOOYMIIEHHS BOAOEMOB OT OPTraHUYECKUX 3arpsA3HUTENEH JIEHKUT
IPOLIECC OKHUCJIEHUS 3TUX BEIIECTB. EcCiIM OpraHMYecKux BEUIECTB B BOJE
HEMHOI'0, TO OHU OKHUCJISIFOTCSI pACTBOPEHHBIM B BOJIE KHCIIOPOJIOM. DTOT MPOLIECC
YCKOpSIeTCSl O]l JEHCTBUEM COJIHEYHOro cBeTa. CrOCOOCTBYIOT OKHUCIEHUIO U
HEKOTOpBIE ~ MHUKPOOPIaHU3MBI. CymecTBylOT ~ XHMHYECKHE  METOJBI
UHTCHCU(UKAIIMN TIPOIECCa OKUCICHUS OPraHUYEeCKUX 3arps3HUTENCH B BOJIE.
Kaxoit u3 npeniokeHHbIX HIKE PEareHTOB Bbl BHIOEPETE ISl YCKOPEHUSI ATOTO
mpolecca: a) MepPoKCHA BOAOpOa; 0) XJIOp U WIH €ro KUCIOPOACOIEpKaIIne
IIPOU3BOJIHEIE; B) CMECh 030Ha C BO3yxoM? JlaiiTe 000CHOBaHHBIN OTBET.

4. CtouHble BOJABI HEKOTOPOrO MPOMBIILICHHOTO MPEANPUATHS COAEPKAT COJU
TSDKETIBIX  METAJNIOB, HEOPTraHWYECKUE KHUCJIOThI, IOBEPXHOCTHO-AaKTHBHBIE
BemectBa (IIAB) u apyrue 3arpsizHutenu okpyskarouied cpenbl. OHU B BHIE
B3BECH IIOCTYMAlOT HA OYHUCTHBIE COOpYKeHHs. B mporecce MX OYHUCTKHU
MIPOUCXOJIAT TIPOIIECCH HEUTPATH3aIliY, KOATYJISIIIUHU, OCAKACHUS, QUIbTPALUU U
U3BIICYCHUST BEIIECTB, KOTOPhIE MOTYT OBITh pEaNM30BaHBI WU MCIOJIb30BaHbBI
MOBTOPHO.

JIs1 ocaxkieHus1 OOJIBIIMHCTBA MOHOB TSXKEJIBIX METAVIOB U3 CTOYHBIX BOJI YaCTO
NPUMEHSETCS THIPOKCU KalbIUs (rameHas u3BecTh). Ecnm romoBoi oObem
oumIaemoii Bojasl pasen 2000 M3, a comepskanue B HeM HoHOB Ni%* cocTaBnser
147,5 mr/amM® , TO ¢ yaetroM 10-%-ro u30bITKa peareHTa, HEOOXOAUMOTO JIJIS
MOJTHOTO OCAXKJICHUS, PACXOJ] THAPOKCHIA KaJbIUs COCTABUT KT B TOJI.
(OTBeT nmpuBeCTH C TOYHOCTHIO 110 1enbiX; Ar(Ni) = 59)

3amaHus 11 KOHTPOJIbHOM (CAMOCTOATEJIbHOM) Pa0d0ThI




(BapuaHTBhI)

CamocrositennbHas padora 1. «BBeaenue. TeopeTnueckrne OCHOBBI XUMUU

BO/bl. Boa Kak XMMUYECKU MHIUBUIYYM M KaK JUCIIEpCHAsl CUCTEMA»

1. Ilepeuncnure aHOMaJbHBIE (PU3HUECKHE CBOMCTBA BOJIBI.

2. Hamumure ypaBHEHMs KAayeCTBEHHBIX pEaKIU Ha KAaTUOH Kaaus |
KapOOHaT-aHMOH C YyKa3aHWeM aHanuThyeckoro s¢dexra. HazoBure
PEaKTUBBI U IPOTYKTHI PEAKIIHH.

3. IlpuBenure ypaBHEHMSI pEaKLUM, XapaKTEPU3YIOIIHE OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA BOBI.

4. TlpuBenure pacyeTHble (QOPMYNBI U 3aBUCHMOCTH, UCIOJb3yeMble IMpHU
IPUTOTOBJIEHUU pacTBOpOB, CBSI3aHHbIE C pa3baBiieHUEM,
KOHUEHTPUPOBAHUEM U CMEILICHUEM.

CamocrosiTenbHas padora 2. «BogHbie pacTBOPHI AIEKTPOIUTOBY

1. JlaiiTe mosiCHEHUE TEPMUHY «KOATyJsiusy». Kak MOXHO BbI3BATh
KoaryJsiuio koJmmonaoB? ChopMymupyiTe mpaBUIo KOarysiuu
KOJUIOUJTHBIX CUCTEM Pa3IMYHBIMU JJIEKTPOJIUTAMU — MPABUIIO 3HAKA U
sapsiaHoctH (LLynbue-I"apan).

2. Paccuuraiite pH 6ydepnoro pactsopa, comepxkariero 0,1 moias NH4sOH u
0,1 moms NH4CI. Kak usmenutbcst pH: a) npu no6asnenuu k 1 1 pactBopa
0,01 momp HCI; 06) mpu mo6asinenuun 0,01 mons NaOH; B) mpu
pazbaBnenun pactBopa Boaoud B 10 pa3? KoHcTanTa auccoumanuu
rugpokcuaa ammonns Kq=1,79-10%, pK,=4,75.

3. Omnpenenure pH 0,1M pactBopa NH4OH, ecnu crenens auccoiuanuu
npuHATh paBHoi 0,01 %.

4. BpruucnuTe NpoU3BeACHUE PACTBOPUMOCTH KapOOHATa CTPOHIHUS, €CIIH B
10 51 HackIieHHOTO pacTBOpa coaepxkutcs 0,1 r aToi comu.

CamocTositesibHasi padora 3. « Du3nKo-XxUMHUYECKasi XapaKTEPUCTUKA
MPUPOIHBIX BOA. KauecTBO MUThEBOM BOIBI»
1. ®axkropsl GOpMHUPOBAHUS TPUPOTHBIX BOJI.
2. JlaiiTe MOCHEHUSI TEpPMUHAM: BOJIOPOIHBIN TOKa3aTelb, MUHEPAJIA3ALUs BOAbL,
OKHUCIISIEMOCTh BOJIBI.
3. Kakue BemecTBa 00yCIOBIMBAIOT OPTraHOJICNTHYECKHUE KAa4eCTBA MUTHEBOM
BoAbI? UTO mMOHMMAETCs MOJ UBETHOCTHIO BOAbI? Kak ee onpenenstor?

KonTpoabHasi pabora Ne 1
«XHMHUS NUTHEBbIX U CTOYHBIX BOI»
OCHOBHBIE TeMbl, BLIHOCMMbIE¢ HA KOHTPOJIb

— PacTtBopbl, UX NPUIrOTOBJIEHME, PACTBOPUMOCTb, pacueT
coaepixaHnda paCTBOPEHHOIO BewecTBa M OCMOTHUUECKOI O
AaBJIeHUd pacTBOPOB, NPOM3BEAEHME PACTBOPMMOCTHK COJIEN;




— 'nMaposmns cosen, pacueT BeSIMUMHBI PH rnMapon3yoLmMXCs
TWUMOB COJIEM, KOHCTAHT rnMApoJSIn3a;

— MICKYCCTBEHHbIE U MPUPOAHbIE BYDEPHbIE CUCTEMDbI, UX
3HaueHue;

— PacueT skBMBaIEHTOB BELWECTB;

— KMCAOTHO—OCHOBHbIE M OKUCSIMTESTIbHO—
BOCCTAHOBMWTESIbHbIE CBOMCTBA BELIECTB,;

— [AncnepcHble CUCTEMbI, pacueT A03 KoaryasaHTa,
MOBEPXHOCTHbIE ABJIEHMS HaA rpaHuMue pasaena ¢as
aacopoéuUmnd,

— PacueT CKOpOoCTeEN XMMUUECKMX peakKumMt 1 onpeaesieHmne mx
HanpaB/EHHOCTMH,

— dopmMmpoBaHMe, cocTaB, AMHaAMKMKA cocTaBa NMPUPOAHbIX
BOA;

— OCHOBHble MokasaTesin kauecTBa (cocTasa) NMPUPOAHbIX,
CTOUHbIX BOA.

— PacueT WesI0UHOCTHM BOAbI;

— Koarynaums, pacueT A03bl KoarysaHTa;

— O6es33apamxmBaHue;

BapuanTt

l.HanumuTte ypaBHEHHME KadeCTBEHHOM peakiuu Ha Qocdar-aHnoH C
yKa3aHHeM aHamuTH4yeckoro s¢ddexra. HazoBuTe peakTMB W TPOTYKTHI
peaKkiuu.

2.Kak MOXHO ompeAeuTh GOPMBI YIIIEKUCIIOTHI, COJIepKaIuecs B Bojae?

3. Y10 MOHUMAIOT 110 CTAOMIBHOCTHIO BOAbI? Kak ee MOKHO OlleHUBATH?

4.XUMH3M YCTpaHEHUS BPEMEHHOMN U MOCTOSIHHOW BHJIOB KECTKOCTHU BOJIBI.

5. ®U3HKO-XUMUYECKAs CYITHOCTh MPOIIECCOB 00E3KEIC3UBAHMS.

6.Ilepeuncnure OCHOBHBIE OTalbl  MPUTOTOBICHUS  (PUKCUPOBAHHOTO
OKpAaIIeHHOTO Ipernapara.

KonTpoabHast pabGora Ne 2
«MHuKpOOHO00rHsl MUTHEBbIX U CTOYHBIX BOI»
OcCHOBHBIE TeMbl, BLIHOCHMbI€ HA KOHTPOJIb

— MeToAbl 6MOSTIOr MUECKOM OUNCTKMN,

— XapakKTepMUCTUKMN MUKPOBOB;

— MeToAabl 60pb6bl C TMOBEPXHOCTHbLIM 6aKTepUasibHbIM
3arpsa3HeHUEM,

— Mopdosiormd BMpycoB, MUKPOMULIETOB, 6AKTEPUM;



— OCHOBHble dakTopbl, onpeaenisiowme XM3HEeAEATENIbHOCTb

MUKPOOPraHM3mMoB (busnueckme, 6UMOJI0Or MUEeCKHe,
XUMMUUECKME);
- DPU3NOSIOTr US MUKPOOPraHM3MOB. OYHK LM M

MMKPOOPIraHM3mMoB Mpouecce OUMNMCTKM CTOUHbIX BOA.

Bapuaunt

1. MukpobHbIe cO00IIECTBA, KaK (PAKTOP CaMOOUYHUIIIEHUS BOJIOEMOB U
IPUEMbI TEXHHYECKOTO BO3ACHCTBUS HAa MUKPOOHOE HAaCcEJICHUE BOJIBI;

2. Metoasl U3y4eHUs] MUKPOOPTaHU3MOB;

3. llBeTenue npupoaHbIX BogoeMOB. OpraHu3Mbi-oOpacTaTesin U 6opsda ¢
HUMU;

4.PaciieryieHne OpraHu4eCKUX BEIIECTB MUKPOOPTaHU3MaMH B aHa3POOHBIX
YCTIOBHSIX.

KosanoxkBuym Ne 1(mAaTHAAIATL BADMAHTOB 3aJaHU)

Bapuant
1. Ctpoenne  momekyabl  Boabl.  CTpykTypa  KUAKOH  BOJBI.
MexMoIIeKyIsipHbIe BOJOPOAHBIE CBSI3U (IIPOJEMOHCTPUPOBATh PUCYHKaMU
U CXEMaMHu).

2. [IpupoaHbie BOABI Kak qucniepcHble cucTeMbl. [IoBepXHOCTHBIE SIBJICHUS.
AncopOiusi Ha TIOBEPXHOCTHM TBEPIABIX TeJ, JecopOuus. AncopOeHr,
azcopOTHB, agcopoar, (pPaCKpbITH CMBICIIOBOE COJIEPIKAHHE).

3. PacTBOprMOCTh Ta30B BoJIe (OT KakuX (paKTOPOB 3aBUCHT). 3aKkoH [ eHpu.
4. BeraucnuTe KOHIIEHTPAIMIO HOHOB BOJIOPO/Ia B PACTBOPE ¢ KOHIICHTpaluen
TUIPOKCHA-HOHOB 10™° MoB/1.

Bapuant

1.Boga -— amosnmT. Auccoumaumsa BOAbI, MOHHOE
npoun3BeaeHme BOAblI, BOAOPOAHbIK W TUAPOKCWUIIbHbLIN
nokaszaTesiu. 3HaueHme BeJIMUUHDI opH ang ©®U3KUKO—

XUMHUECKUX U 6MOSIOT MUECKUX NMPOLECCOB.

2. @akTopbl, OT KOTOPBIX 3aBUCHUT OOOTalIEHUE BOJABI KHUCIOPOIOM.
Ce30HHBIE U CTOYHBIE KOJIEOAHMS KOHLEHTpPALMUA KHUCIOpoAa B BOJIE.
[TonoxutenbHass U OTpUIlATENbHASA POJIb KUCIOPOJa (MIPOUILTIOCTPUPOBATH
npUMEpaMu B BUJE CXEM U YPaBHEHUM MPOLIECCOB).

3. DJNEeKTPOKMHETHUYECKUM ([3€Ta-MOTEHUHUAN) U TEPMOJUHAMUYECKUIL
noteHuanbel. llosicHuTe, mnodemMy nA3€Ta-MOTEHUHANT SABISIETCS MEpou
YCTOMYMBOCTHU KOJUIOUJHBIX CUCTEM?

4. TlpuBenuTe KadyeCTBEHHBIM COCTaB aieTaTHOM OydepHOM cmecH u
MOSICHUTE MEXaHW3M €€ JeHCTBHS TMpu nOpubaBieHUU HEOOIBIIOrO
KoJInuecTBa pactBopa menoun NaOH.



KomstokBuym Ne 2 (mATHAAUATH BADUAHTOB 3aJaHUI)

Bapuant

| BnusiHue BHEIIHUX YCIOBUHM HA pa3BUTHE MUKPOOPTraHU3MOB (TEMIEpaTyphbl,
CBETa, peakuu cpeibl). GakTopsl pocTa.

2. AHa’poOHBIE TPOLECCHl OYMUCTKH CTOYHBIX BOJA. MeXaHHW3M METaHOBOTO
opoxxenusi. CoOpakuBaHHE B METAHTEHKAX.

3. buoneHno3bl OMOIOrHYECKOM MIIEHKH.

4. Ctpoenue O6aktepuanbHOU KiIeTkU. [lutanue u apixanue OakTepuil.

TecTnl

[lo pucummuinHe «XUMHS W MHUKPOOUOJOTHUSI BOJBI» MPEAYCMOTPEHO
IPOBEICHUE MUCBbMEHHOTO U KOMIBIOTEPHOTO TECTUPOBAHUS.
BapuanTsl TecTOBOrO 3a/1aHUs IPUBEICHBI HUXKE.
Ne 1

3aganue 1. [Jomyctumblii auama3oH pH Bojabl Ayl BOJOEMOB XO3SICTBEHHOTO
3HAUYECHUS
A) 3-10; b) 4-9,5; B) 5-8; I') 6,5-8,5.

3aganue 2. CiocoOHOCTh THAPOOMOHTOB XKHUTh B BOJIE C OTPEICIICHHON CTETICHBIO
3arpsi3HEHUS] OPraHUIECKIMHE COSTMHEHUSIMH HA3BIBACTCSI
A) ToniepaHTHOCTD; b) criennduyanocTh; B) canpo6HocTs; [) XeMoTpohHOCTS.

3ananue 3. Ha ckopocTh mporecca caMOOUYHILIEHHS] BOAOEMA OKa3bIBAET BIUSHHE
A) Temniepatypa; b) Ouonornueckoe pasHooOpasme BojoeMoB; B) KuciaopomaHbIit
pexum; [') OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIA MOTEHIMAT; J[) MHTEHCUBHOCTD
nenictBug yenoseka; E) pH Bojbl.

3aganue 4. MeToa OYMCTKA CTOYHBIX BOJI, COCTOSIIIIMIA B yIQJICHUU CYCIICH3UHN U
SMYJIBCH 3a CUET 3aXBaTa UX My3bIpbKaMHU BO3/lyXa U BHIHOCA HA MTOBEPXHOCTH,
Ha3bIBACTCS

A) dnoranus; b) sxctpakmus; B) ancop6mus; [') koarynupoBanue.

3ananue 5. CTouHbIE BOJIBI OBIBAIOT
A) nuBHeBbIe; b) ObITOBBIE; B) cenbCkOX03siICTBEHHbIE; ') MPOMBIIILIICHHBIE.

3ananue 6. MoJisipHYI0 KOHIICHTPAIMIO SKBUBAJICHTOB PACCUUTHIBAIOT MO (hopmyIie:

_ m(pacTB.BEIECTBA) o m(pacTB.BeleCTBA)
1) V(pactBopa) 2) m(pactBopa)

_ Nn(pacTB.BeIECTBA) C= N, (PacTB.BemecTBa)
3) V (pactBopa) 4) V(pactBopa)

3amanue 7. K XuMnyecknuM METO1aM OYUCTKU CTOYHBIX BOJI OTHOCST



A) neitpanuzanuto; b) anexrponus; B) ruaponus; I') okucienue.

3ananue 8. YeM onacHbI HEOPraHMYECKUE KUCIIOTHI KaK 3arpsA3HUTEIN IPUPOIHBIX

BOJ

A) pacTBOPSIIOT MMOPO/BI, clararoiiue THo Bojgoema; b) mossimaroT pH BoabL;

B) nonmwxarot pH Boabr; I') ciocoOCTBYIOT IIBETEHUIO BOJIBI.

3ananue 9.K 6M0J0ruyecKuM 3arps3HUTENSIM BOJIbI OTHOCST

A) Hed1h; b) muokcunsl; B) Bogopocnu; I') Tspkenbie MeTambl;, J[) TUTHUHBI.

3ananue 10. KapboHaTHYIO )K€CTKOCTh 00ECIIEYNBAIOT HOHBI
A)HCOsz; B)CI'; B)Ca%*; T)HSO,.

3aganme 11.
IIJIK >xene3a B mUTbEBOM BOJIE
A) 50 mr/m;  B) 100 mr/n;  B) 150 mr/m;  T) 175 mr/mn.

3amanme 12. OnuromuHamuss — 3TO MeToA  o0e33apakKuBaHUS
HCII0JIb30BaHUEM

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

3ananue 13. Kokku, pacnionararomniyecs: B BUJe IIENoUYeK, Ha3bIBAIOTCS
A) ctpentokokky; b) numiokokku; B) capiiubsl; ') MUKPOKOKKH.

3aganue 14. KneTo4Horo cTpoeHusi He UMEIOT
A) Bupycsl; b) pukkercuu; B) ameOn1; ') capiinHel.

3amanue 15. AHaau3 BOAbI HAUMHAETCS C

BOJIbI

A) xuMu4eckoro ananusa; b) opranonentuyeckoro uccieaopanus; B) otoopa

poo;
I') 6akTepuomornueckoro ananusa; /|) paanonorunaeckoro aHaausa.

TECT Ne 2
1. KierouHoro cTpoeHust HE UMEIOT
A) Bupychl: b) pukkercun: B) amEont: I') capiiunsi.
2. Bupycsl HE MOTYT
A) umeTh OenkoByr0 000109KY: b) nMeTh chepruueckyro dhopmy:

B) pa3zmHokaThcs BHE opraHu3Ma xo3siuHa: [') BeI3bIBaTh 3a00J1€BAHUST PACTEHU.
3. Kokku, aensimiyecs: B pa3HbIX IUIOCKOCTSX U pacloJiarallirecs: B BUAE I'PO3IU

BUHOI'Pa/ia, HA3bIBAIOTCS
A) ctpentokokku: b) numnokokku: B) capuunsl: I') craguiaokokku.
4. Kokku, pacrojiararoimecs B BUJI€ LEMOYEK, HA3bIBAKOTCS

A) ctpentokokku: b) numnokokku: B) capuunsl: [') MUKPOKOKKH.

C



5. Kokku, aendmuecs B TpeX B3aUMHO NEPIEHIUKYISPHBIX MIIOCKOCTAX U
oOpazyronuecs makeTsl mo 8-16 KIETOK, Ha3bIBAIOTCS

A) ctpentokokku: b) numiokokku: B) capuunsl: I') knoctpunuu.

6. BubproHbI OTHOCSITCS K

A) manoYKOBUIHBIM MUKpOOpranu3Mam: b) Bupycam:

B) u3BuTHIM MUKpOOpranusmam: ') KOKkam.

7. Bo30yauTenp 1enToCnpo3a OTHOCUTCS K

A) ciupuiuiam: b) ciimpoxetam: B) BuGpuonam: I') kopaebGakTepusim.

8. DHeprusi acCCUMUIMPOBAHHOM KJIETKU (PUKCUPYETCS B BUJIE

A) 6enkoB: b) muromnasmer: B) AT®: I') hbepmenTos.

9.MukpoopraHu3Mbl, OCYHIECTBIISIOLIME IEPEBOJI COJTHEUYHON SJHEPTUH B SHEPTHUIO
XUMHYECKUX CBSI3€W Ha3bIBAIOTCS

A) aBToTpodni: B) mukporpodsi: B) rereporpodsi: I') xeMoTpodsbI.

10. Mukpoopranu3mMsbl, HCTIOIB3YIOLIUE JJISI CBOEH JKU3HEAESTEIbHOCTH YHEPTHUIO B
dopMe XMMUYECKUX peaKIlfii, Ha3bIBAIOTCSA

A) aBroTpodnl: b) xemorpodsi: B) rereporpodsr: I') pororpodsr .

11. AT® B MUKpOOHOH KIIETKE ABJISIETCS HCTOYHUKOM

A) snepruu: b) nutanus: B) renernueckoit unpopmanuu: I') cera.

12. AT® B KJeTKE CUHTE3UPYETCS 3a cUET npucoeauHeHus k AJ{D

A) ocTaTka cepHOM KHCIOTHI: b) ocTaTka HyKJIEMHOBOM KUCIIOTHI:

B) octatka dochopHoit kucnoTsl: I') ocTaTka NaTbMUTHHOBOU KUCIIOTHI.

13. Poct u pa3BuTHE KyJabTypbl MUKPOOPTaHU3MOB B 3aKpPBITON CUCTEME
JUMUTHPYETCS

A) HanM4YMEM B MUTATENBHOMN CPEIE TSHKENBIX METAIUIOB: b) KOHLIEHTparuen
NUTATENbHBIX BellecTB: B) HanuuueM noctopoHHeit Mukpoduops I)
HAKOIUICHHEM MPOJAYKTOB OOMEHa .

14. Haumensimuii 00beM BOIBI, IIPU ITOCEBE KOTOPOTO HA IIIIOKO3HYIO Cpely
00OHapYUBAIOT ra3000pa30BaHUE, HA3BIBAIOT

A) xomu-tutp: b) konu-unnekc: B) OpoauneHbiii THTP: ') 00mee MukpoOHOE
YHUCIIO.

15. MunuManbHbI 00bEM BOJIBI, B KOTOPOM OOHApyKUBaeTcs 1 KuieqyHas
Majgoyka, Ha3bIBACTCS

A) xomu-tutp: b) xonmu-unnexc: B) Tutp dexanpHOrO cTpentokokka: I') obmee
MHUKpPOOHOE YHCIIO.

17. s xpynHbIX TOpoa0oB Poccun KoOJIM-UHIEKC HE JOJKEH MPEBHIIATh
A)1:b)2:B)5:1) 10.

18. CrnocoOHOCTh TUAPOOUOHTOB KUTh B BOJE C OMPEICIICHHON CTETIEHBIO
3arpsi3HEHMS] OPrAaHMYECKUMH COEIMHEHUSMH Ha3bIBACTCS

A) TonepantHOoCcTh: b) cienmduanocts: B) canpobnocTs: ') xeMoTpodHOCTB.

Tembl pedpepaToB

W HaumenoBanue teMbl pedepara




1 3HauYeHUE XUMUU U MUKPOOMOJIOTMH B PAKTUKE CEIBCKOIO XO35MUCTBA.

2 [IpoGnembl BOgOCHAOXKEHUS B CEILCKOM XO351CTBE.

3 DKOJI0rusl BOJbI, yTH PeLIEHUsI MPOOIEMBbI 3arps3HEHUS BOJIBI.

4 Bona B xu3HM uenoBeka, TEXHUKE U CEJILCKOM X035IMCTBE. DKOJIOTHS BOJIBI.

5 3HaueHUE BOABI B )KU3HEIESITEILHOCTH YKUBBIX OPraHU3MOB.

6 Bona - 310 Ku3HB.

7 3asucumocts OBII u pH Boabl 0T €€ MOHHOTO cocTaBa.

8 [TpoGeMbl OUUCTKHA U UCTIOJIB30BAHUSI BOJBI JIJISI MEJIMOPAIIUU 3EMETh.

9 Ncrounuku BogocHabxenus. [TokazaTenu kauecTBa BOIBI.

10 | XuMHUKO-3KOJIOTHYECKasl OIICHKA BOJIHBIX YKOCUCTEM.

10. | HopmupoBaH#e 3KOJIOTHYECKOTO COCTOSTHUST BOJTHBIX SKOCUCTEM.

1

10. | Tsoxénbie MeTaIbl B BOJAHBIX AKOCUCTEMAX: TOCTYIUICHHE, (POPMBI

2 HAXOXJICHUsI, aKKyMYJIUPOBaHHUE.

10. | OpraHuueckue BelecTBa B BOJHBIX SKOCUCTEMAX: MOCTYIUICHUE,

3 TpaHchopMalusl, TOKCUIECKOE JIUCTBUE HA OUOTY.

11 | TexHnonorus yiaydileHHus] KaueCcTBa MPUPOIHBIX BO/I.

11. | CenuMeHTAIIMOHHOE OCBETIICHUE TTPUPOTHBIX BOJI.

1

11. | CoBpeMeHHbIE TEXHOJIOTHUN OCBETIICHUS MPUPOIHBIX BOJ (DUILTPOBAHUEM.

2

11. | CoBpemeHHbIE METOIbI 00€3KENe3UBAHUS TIOJI3EMHBIX BO/I.

3

11. | 3anuTa BOJOMCTOYHHKOB OT COPOCA CTOYHBIX BOJI.

4

12 | Cuctembl BOTOOTBEACHUS U OYUCTKU CTOYHBIX BO/I.

12. | CoBpeMeHHBIE TEXHOJIOTHUYECKHE MPOIECChl OYUCTKU CTOYHBIX BO/T

1

12. | buonoruveckasi O4YMCTKA CTOYHBIX BOJ.

2

12. | O6mue acneKThl a3poOHON OMOIOTHYECKOW OYUCTKH CTOYHBIX BOJI.

3

12. MeTtopl 00pabOTKH 0CaAKOB CTOUYHBIX BOJ M UX MCITOJIb30BaHHUE.

4

13. | Bo3xaeticTBue BOAHOM Cpelibl HA TEXHOJIOTMISCKHE MaTEPHANbl: METAILIBI,
JpeBeCUHY, OETOH U kKene300€TOH.

14. | KynbTUBHUpOBaHUE, IOCEB U XPAaHEHHUE MIPENapaTOB MUKPOOPTaHU3MOB.

15. | MukpoOnbie coob11ecTBa, KaK (DAKTOp CAMOOYHUIIIEHUS BOJIOEMOB U

MNPUCMBbI TCXHUYICCKOI'O BOBHeﬁCTBHH Ha MI/IKpO6HOG HaCCJICHUC BOAHLI.

TeMbl HAYYHBIX JUCKYCCUH (KPYIJIBIX CTOJIOB)




Bona, kak yHuBepcanbHbIN paCTBOPUTEIb — OCHOBHAS MIPUYMHA 3arPSI3HECHUS
IIPUPOJIHBIX UICTOYHUKOB IPECHOU BOJIBI.

3anaHus NI KOHTPOJIbHBIX PA0OT CTYICHTOB 32049HOI (popMBbI 00yUeHUA

Kaxxnplil cryaeHT 3a04Hoi GopMbl 00yUEHUS JOJKEH BBIMOIHUTH OJJHY
KOHTpPOJIbHYIO paboTy. Bapuant 3aganus onpeaensercs AByMs OCIEIHUMU
uudpaMu HOMEpPA 3a4€THOM KHUKKH (Ta0iuIa).

BapuaHTBI KOHTPOJIBHBIX 3a1aHUN

[Tocnen- Howmepa 3amau 1151 KOHTPOJIBHBIX paboT

HUE JBE

uu@psl

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




34 37 46 14 73 30 67 48 56 84

35 38 47 13 74 29 66 45 55 83

36 39 48 12 75 28 65 44 54 82

KonTpoabHbIe 3a1aHKs

1. Bripasute B Monsx: a) 6,02¢10%2 momexyn C2Hz; 6) 1,80+10%* aTomoB a3ota; B) 3,01210%
mouekyn NHs. KakoBa MoJibHast Macca yKa3aHHbIX BELIECTB?

2. B kaxoit macce NaOH conepKuTcsi CTOJIBKO e 3KBUBAJIEHTOB, ckoJibko B 140 r KOH?

3. B kaxom xonmuectse Cr(OH)3 conep:KUTCs CTOJIBKO e SKBUBAJIEHTOB, CKOJIBKO B 174,96
r Mg(OH),?

4, Ornpenenure SKBUBAJICHT U YKBUBAJICHTHYIO Maccy (ocdopa, kuciaopoaa u 6poma B

coemnuenusax PHs, H2O, HBr.
5. [Tepeuncnure aHoMaabHBIE CBOMCTBA BOJIbI. Kakoe 3HaUueHnEe OHU UMEIOT?

6. Kaxkue rnaBHBIE KaTHOHBI 1 aHHOHBI HaxXooATCs B IIPUPOIHBIX BOHaX? KakoBbI nx

3HAYEHUS I XUMAYECKUX CBOMCTB BOIKI?
7. 3aKOH IeUCTBUS Macc. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT TEMIIEPATYPHI.

8. PaBHOBecue B romoreHHbIX cucteMax. Koncranta paBHoBecus. CIBUT paBHOBECHSI.
[Tpuniun Jle-Illarense.

9. Hanumure BeipaskeHus JUisi KOHCTAHThI paBHOBECHSI TOMOTeHHOM cucTeMbl N2 + 3H»
2NHs. Kak u3MeHHuTCsI CKOPOCTh IPSMOI peakiuu - 00pa30BaHMsI aMMUaKa, €CJIA YBEJIUYHUTh
KOHLIEHTPALIMIO BOJOPOJIa B TpU paza?

10. Beruucnure, BO CKOJIBKO pa3 yBEIUYUTCS CKOPOCTh PEaKIUu, MPOTEKAIOIIel B ra3oBoi (dase,
IIPH MOBBIIIEHUHU TemrepaTypsl oT 30° 1o 70°, ecnu TemnepaTypHbIH KOAPPHUITUEHT peakiiuu
paBeH 2.

11. B romorennoit cucteme CO + Cl, = COC1, paBHOBECHBIC KOHIICHTPAIIUU PEarupyrOIIUX
BelecTB cooTBeTcTBeHHO paBHbl: [CO] = 0,2 monb/1; [Cl2] = 0,3 mons/n; [COCI2] = 1,2 Moab/m.
Brluncnaure KoHCTaHTY paBHOBECHS cUCTeMBbI U cxoqHble KoHIeHTpauu Clz u CO.

12. ITpu HexkoTOpO# Temneparype paBHOBecue romoreHHon cuctemsl 2NO + Oz — 2NO2
YCTaHOBMJIOCH IIPH CIIEAYIOIUX KOHIIEHTpalusax pearupyromux Bemects: [NO]p= 0,2 Monb/1;
[O2] = 0,1 mos/it; [NO2] = 0,1 MoJib/11. BeIuncinTe KOHCTAHTY PABHOBECHS U HCXOTHYIO
koHueHTpauuo NO u Oz.

13. Ilpoussenenue pactsopumoct (I1P) mast TpyiHOpacTBOPUMBIX BelecTB. UTO MOXKHO HAHTH
o Beanyune [1P?



14 ITpoussenenue pactBopumoctu (IIP) kapOonara xansuus CaCOs npu 25 °C paBHO
4.8-107. Onpenenure KOHIEHTPAIMO HOHOB Kaibiws 1 CO3 g rpaMMax Ha JIUTP B

HACBIIICHHOM PacTBOpE.

15. MpounsseaeHune pacteoprmocTu (MP) AgCl npu 20 °C pasHo 1,61-102°,
Onpenennure KOHIEHTPAITUIO HOHOB cepedpa U xJiopa B HacklieHHOM pactBope AgCl, He
COJICpKAIIEM IPYTUX PACTBOPEHHBIX BEIICCTB.

16. Nonnoe npoussenenue Bosl. Berunciaure pH pactBopa, B koropom pOH = 6.KucnotHocts 1
IEJIOYHOCTh PACTBOPOB.

17. BpruncanTe KOHUEHTPALKIO THAPOKCUIIBHBIX HOHOB, €CJIM BOJOPOIHBIN Moka3arensb (pH)
paBeH 4,5.

18. ITpu kakom BogopogHOM Mokazarene (pH) pactBop OyneT UMeTh HEUTpaJIbHYIO, KUCIIYIO HIIN
miesiouHyto cpeny? Kak u3ameHuTcs BOJIOpOAHBIN OKa3aTesab AUCTUINIMPOBAHHOM BOJIbI, €CIIU K
1 1 ee no6asuts 0,01 r-3xB KOH.

19. I'mpponu3 coneit. Koncranra ruaponusa. Onpenenenne Benuunabl pH npu rugposnse.

20. Kak BrusieT Ha THAPOJIM3 HArpeBaHKe U pa3baBieHne pacTBopa. Hamuire ypaBHeHne
peakuii THapon3a cojei mpu 6onbiom pazbasienuu FeSO4, NiCly, Co(NO3)2. [Touemy stn
COJIM B PaCTBOPAX UMEIOT KUCIIYIO PEAKLIUIO?

21. Harmumwmre ypaBHeHHs peakiuii ruaposmsa cojeir Na2COz, Co(NOz)2, AI(NO3)z B
MOJIEKYJIIPHOM U HOHHOM BHIe. Kakne peakiiuy Ha3sIBAIOTCS PeakIMsIMU THAPOn3a?

22. Tlpu cMermMBaHuu KOHIIEHTpHpoBaHHBIX pacTBOpoB FeClz u Na,CO3 obpasyercst Fe(OH)3 u
COs.. INouemy oOpasyrotcs 3Tu BeniectBa? CocTaBbTe MOJICKYISIPHOE M HIOHHOE YPaBHEHHUS
peaKIuu.

23. Ipu cmermBanuu pactBOpoB Al2(SO4)3 u NazS kaxaast U3 B3STIX COJICH THAPOIIA3YETCS
HeoOpaTHMO 10 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS U KUCIOTHL. Bhipasure
3TOT COBMECTHBIN TUPOIIN3 HOH-MOJEKYISIPHBIM U MOJICKYJSPHBIM YPABHEHUSMHU PEAKIUiL.

24. Kakoe 3nauenue pH (>7<) umetot pactBopsl ciaenyrommux cojeii: KsPOs, PD(NO3)2, NaxS?
CocTaBbTe HOHHO-MOJICKYJISIPHBIE M MOJICKYJISIPHBIC YPABHEHHSI THAPOJIH3a STHX COJICH.

25. Beruncnute pH 0,011 pactBopa anerara Hatpus, eciu Ke =1 ¢ 10-14 r-non/n, koHcTaHTa
JMCCOLMALUU YKCYCHOU KucenoThl Kchscoon = 1,76 ¢ 10 -5.

26. Crenenb ruaposin3a. Kak cBsi3aHa KOHCTaHTa TUAPOIN3A CO CTENEHBIO TUApoIn3a’?
Hanumure ypaBHeHUs! peakiuii THAPOJIN3a YETHIPEX TUIIOB COJIEH.

27. Hanumure ypaBHEHUS peakluii THAPOIN3a B MOJIEKYIIPHOM M HOHHOM BHUJIE CIIe-TYIOIINX
coneii: AlCI3, ZnSO4, MN(NO3)2. Kakoe 3nauenne pH(>7<) uMeroT pacTBOpbI?



28. 3nauenue BeaMUUHBI pH, T. €. KOHIIEHTPAIIMH BOJAOPOAHBIX HOHOB, IS (PU3HKO-XUMHYECKHX
1 OMOJIOTUYECKHX TIPOIECCOB.

29. Teopus Oydepubix pactBopoB. BydepHnas emkocts. Posib OydepHbIx cucrem npu padore

OYHUCTHBIX COOpy)KeHPIfI, HpI/I XI/IMI/ILIGCKOI71 OYHCTKE BOAbBI OT B3BCCCfI METOAOM KO&FYHI/IpOBaHI/IfL
30. Beruucnure BogopoaHblil okazaTens pH, eciu:

a) KOHLEeHTpauusa noHoB Boaopoaa pasHa 1-10-6 r—umoH/n;

6) KOHLUEHTpauMs MOHOB ruapokcuia pasHa 1-10 =6 r—noH/n.

31. UTo Ha3pIBaeTCs XUMUYECKIM 3KBUBAJIEHTOM 3JIeMeHTa, BemecTBa? Kak paccuntbiBaercs
SKBUBAJIEHT COJIEH (CpeIHUX, OCHOBHBIX, KUCIIBIX), KUCIIOT, OCHOBaHMI? Boruncnure

SKBU BaJICHTHI 1 dKkBUBaNeHTHBIE Macchl H2SO4 1 AI(OH)3 B peakiusix, BBIpaKE€HHBIX
CIIEYIOIMMHU ypaBHEHUSIMU:

H2S04 + KOH = KHSO4+H.0

H2S04 + Mg = MgSOs + H»

AI(OH)s + HCI = AI(OH)2Cl + H20
AI(OH)3 + 3HNO3 = AI(OH) 3 + 3H,0

32. BomopoaHsie moka3aTenu ABYX BOJI paBHbI 7 u 9. Peakuus, kakoi BojeI Oosiee kucias? Bo
CKOJILKO pa3 B Hel 0OJIbIlie KOHIIEHTpAIUs HOHOB Boiopoa? YeMy paBHa KOHIIEHTpAIUs
TUAPOKCHIIBHBIX HOHOB, €CJIM BOJIOPOIHBIN moka3atenb (pH) paBen 8,57

33. Yemy paBeH BOJOPOJIHBIN MOKA3aTENb BOJIbI, B KOTOPOM KOHIICHTPALIUS THAPOKCHIIBHBIX U
BOJIOPOJHBIX HOHOB PaBHBI ApYyT Ipyry? Uemy OyaeT paBeH BOJIOPOIHBIN MOKa3aTelb, €CJIH K 1 J1
JTUCTUIUTUPOBAaHHOM BOABI TprOaBUTH 0,001 T-3KB CONSTHOM KUCIOTHI?

34. Konuenrpaiws pactBopoB. [IoHATHS HACHIIIIEHHOTO, KOHIIEHTPUPOBAHHOTO, Pa30aBIEHHOTO
pactBopoB. CriocoObl BhIpaXKeHUsI KOHLIEHTpaluu. MaccoBasi J0Jsl paCTBOPEHHOTO BEIIeCTBA B
pacTBope, MOJISipHasi, SKBUBAJICHTHAsI KOHLIEHTpauuu. TUTp pacTBopa.

35.B 0,5 M pactBopa cogepxutcs 50 kr 6e3soanoro NaOH. Beruncnure, MaccoByro 0J10
PacTBOPEHHOTO BEIIECTBA B PACTBOPE, MOJIIPHYIO ¥ SKBUBAJICHTHYIO KOHLIEHTPALIMU PAaCTBOPA.

36. K 3 1 pactBopa azotHol kucinotel HNO3 ¢ maccoBoit nosieit pactBopeHHoro Bemectsa 10 %,
IUIOTHOCTBIO p = 1,054 1/cM3 mpubaBuiIm 5 11 pacTBOpa TOM K€ KUCIOTHI ¢ MaCCOBOM Jlosei
pacTBOpeHHOro BemecTBa 2 %. BpruncianTe MaccoByrO JOJIIO paCTBOPEHHOTO BELIECTBA U
MOJISIPHYIO KOHLIEHTPAIMH OJIYYEHHOTO pacTBOpPa, 00beM KOTOPOTO PaBeH § J.

37. Kakoit o6pem pactBopa KOH ¢ MaccoBoii noneit pactBopennoro BemectBa 50 % (mr. 1,538
r/cm®) TpeGyeTcs IS IPUTOTOBJIEHHS 3 J1 pacTBOPA ¢ MACCOBOIA J0NIeil PACTBOPEHHOTO BELIECTBA
6 % mnotHOCTHIO 1,048 r/emS ?



38. BeluncinTe SKBUBAJIEHTHYIO U MOJIIPHYIO KOHLIEHTPALIMKU PACTBOPA a30THOM KUCIIOTHI
HNO3 ¢ maccoBoit gomneit pactBopenHoro BemecTsa 20,8 %, miotHocThio 1,12 r/em3. Ckonbko
IPaMMOB KHCJIOTBI COAEPKUTCS B 4 J1 3TOr0 pacTBopa’?

39. U3 700 r pacTBOpa CEpHON KUCIOTHI C MAaCCOBOH J0JIel pacTBOpEeHHOTO BemecTBa 60 %
BoinapuBanueM yaanuiau 200 r Boasl. Uemy paBHa MaccoBast 10J1s1 paCTBOPEHHOTO BEIIECTBA B
OCTaBIIIEMCS pacTBOpe (B MPOLICHTAX)?

40. XKectrkocth Boabl. Kakue cosu 00yciaoBinBaroT xectkocTh? Kak oHu oOpasyrores B
MIPUPOJHBIX BoAax?

41.0nummure TepMOXUMHUYECKUN METO] yMsATrueHus: BoAbl. OTBET MOTUBUpPYHUTE

COOTBETCTBEHHBIMHU YPAaBHCHUSIMU PEAKLIUM.

42. CotoBO-U3BECTKOBBIN U PochaTHBIN METOIBI YMSATUCHHS BOIbl. Kakoe KOJMYeCTBO U3BECTH
CaO u compt Na,CO3 Heoboxoaumo st ymsiraerust S00 71 BOJIBI, )KECTKOCTh KOTOPOH paBHA 4 MT-
9KB/1?

43. Kakue coeqrHeHHUST 00YCIOBIMBAIOT BPEMEHHYIO )KECTKOCTh, KaKHe TIOCTOSIHHYIO?
Marnuesast )KeCTKOCTh BOJIBI paBHa 4 MI-3KB/JI, COJIepKaHNuEe MOHOB KaIbIus paBHO 80 Mr/II.
Uemy paBHa 00111251 )KECTKOCTH BOJIBI?

44. Ymsryenue BOIbI METOIOM OOMEHA HOHOB.

45.C Kakoil 11esbI0 MPOU3BOIAT U3BECTKOBAaHKE BOAbI? Hanmuiute ypaBHEHUS! IPOUCXOIAIIUX
peakuuii. Beruncnure konmuuectBo 60 %-oit uzBectu Ca(OH)2, HeoOxoaumoe ams ymsiraenus 1
M° BOJIBI ¢ 0OIIIEH KECTKOCTHIO 8 MT-3KB/JI.

46. Berunciaute )KeCTKOCTh BOJIBI, 3Has, 4To B 600 11 ee conepkutcs 65,7 T ruapokapOoHaTa
Marnus u 61,2 T cynbdara KaabIus.

47. Onpenenute HE0OX0UMYIO 103y CaO, Mr/i1, 111 00pabOTKH BOJIBI CO CIEAYIOIIUMH
JAHHBIMU: KapOOHATHAS JKECTKOCTh 45 Mr-3kB/11; cBoOoHass CO2 - 15 Mr/i, HOHOB MarHus Mg2+
- 18 mr/n; akTuBHOTO MpoAyKTa B u3BecTH 60 %.

48. Kakoe xomuectBo MgSO4 Haio pacTBOPUTH B 1 J1 TUCTUIIHPOBAHHON BOJIBI, YTOOBI
MOJIYYUTh BOJY C KECTKOCTBIO 5 Mr-3kB/1. CojepkaHre HOHOB MarHus B BOJie paBHO 36 mr/d,
KampIus - 61 Mr/n. Yemy paBHa oO1ast >keCTKOCTh?

49. KatuoHuToBbli GuiibTp 06beMoM 75 M> ymsruun 1,5 M® Bosibl ¢ epBOHAYAIBHOI
&KecTKOCTbIo Bobl 10 Mr-skB/n. Kakas oOMeHHast eMKoCTh KaTHoHUTa? JlaliTe XapaKTepUCTUKY
MOHOOOMEHHBIX CMOJI.

50. OmpenenuTe KOJIMYECTBO BOJBI B JIMTPAX, KOTOPOE MOXKET YMATYUTh KATHOHUTOBBINA (DHIIBTP
o6beMoM 3 M® ¢ 06MeHHO# eMKocThI0 200 I-3KB/I1, el 0011ast 5KECTKOCTh BOIbI paBHA

6 Mr-3kB/11. Uto co0oii mpeacrapisieT KaTHOHUTOBBIN GuiabTp? HazoBuTe sTansl paboThl



KaTHOHUTOBOTO (DUIIBTPA.

51. Boga ¢ kapOOHATHOH JKECTKOCTBIO 3,5 MI-9KB/N mojaBepraeTcst Na-KaTHOHUPOBAHHUIO.
Omnpenenure KOHIEHTpAIUIO OMKkapOOHaTa HATPUS, MI/J, B yMSATUEHHON Boje. Onummre
MPOILIECC JBYXCTYIEHYaToro npouecca Na-katnonupoBanus. Kakue peakiiuu MMEIOT MECTO B
JTaHHOM TIporiecce?

52. PaccuunTaiiTe pacxoj COJU Ha OJIHY pEereHepaIfio KAaTHOHUTA, €CJTH BBICOTA CJI0SI KATHOHHUTA
2 M, 06MeHHas eMkocTh 280 r-okB/M°, yaenpHsIi 200 r/r-3kB, nuameTp GuIbTpa 2,5 M.
OnwumuTe mporiece yMsATrdeHus BObI IPH MMapauIeIbHOM (IIIBTPOBAHUN Y€pPe3 AMMOHMI -

KaTUOHUT B Na-KaTHOHHT.

53. Korga npou3BoisT moAnie aqruBaHre BObI IPH KOATYJISIIMN CEPHOKUCIIBIM aTIOMUHUEM ?
Kax BbI3BaTh XJ101Ib€00Opa30BaHNUE, €CIIN KOATYIISIUS BOJIBI IPOUCXOUT MPU HUZKOM
temmneparype? Kak mocTymaroT, Koraa BpeMeHHast )KeCTKOCTh, HEOOXOAuMast JIsl UCTIOIb30BAHMS
BCel J103bI KOAryisinTa, Heaoctatouna? Berauciute ontumanbayio 103y koaryisata Alo(SOs)s
IIpU MYTHOCTHU BOJibI, paBHOM 100 mr/m1.

54. O6e33apakuBaHE BOJIBI XJIOPOM U XJIOPCOIEPKAIUMHE BelecTBaMu. [[oHsITHE «aKTUBHBII
xyiopy». OnpeaenuTe coaepKaHue aKTUBHOTO XJIOPa B XJIOPHOM M3BECTH CIEAYIOIIETO COCTaBa:
3CaOCly' Ca(OH)25H-0.

55. Ot xakux (hakKTOPOB 3aBUCUT XJIOPOIIOTIIONIAeMOCTh BOIbI? Korma mpou3BoasiT
XJIOPUPOBAHUE BOJIbI C aMMOHM3ALINEHN ?

56. [laliTe XapakKTepUCTUKY OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIMi. UTO MOHUMAIOT MO/
cTenenbto okucieHusi? CocraBbTe ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIHLHON PEAKIIHH,
UIYIIEH TT0 cXeme

KMnOg4 + H3PO3 + H.SO4 — MnSO4 + H3PO4 + K2SO4 + H20,
YKa)KHUTC OKUCIIUTCIIb, BOCCTAHOBUTCIIb, IIPOLUECC OKHUCIICHUA 1 BOCCTAHOBJICHU.

57. Vicxois1 U3 CTETIEHW OKKMCIICHUsI a30Ta, cephl 1 Mapraniia B coenuaeHnstx NHiz, HNO2, HNOs3,
H2S, H2S03, H2SO4, MNO2, KMnO4, onipeaenute, kKakue U3 HUIX MOTYT OBITh TOJIBKO
BOCCTAaHOBHUTE/ISIMH, TOJIbKO OKHUCIIUTEIISIMU M KaKUE MPOSIBIISIIOT KaK OKUCIIUTEIbHBIC, TAK U
BOCCTAaHOBHTEJIHHBIE CBOICTBA.

58. MoryT 11 IpOUCXOAUTH OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIMHI MEXKIY CIEAYIOUTUMU
BemectBamu: a) HoS u HJ; 6) H2S u H2SOs3; B) H2SO3 1 HCIO4. Ha ocHOBaHMM 3EKTPOHHBIX
ypaBHEHUH paccTaBbTe KOXPGUIIUEHTH B ypaBHEHUH PEaKIIUU, UAYIIEH IO CXeMe

K2Cr207 + HoS + HoSOs — S + Cra(S04)3 + KaSO4 + H20
Vkaxurte OKHCJINUTECIIb, BOCCTAHOBUTCIIb, IIPOLCCC OKHUCIICHN A, BOCCTAHOBJICHU.

59. Ucxons u3 crenenu okucienus xiopa B coequnenusx: HCl, HC103, HCIOa, onpenenure,



KaKoO€ M3 HHUX SBIISICTCS TOJILKO OKHCIIMTEIEM, TOIBKO BOCCTAHOBUTEIIEM M KAKOE€ MOYKET
MPOSIBIISATH KaK OKUCIIUTENIbHbIC, TAK U BOCCTAaHOBUTENbHBIE cBOMcTBa. [louemy? Ha ocHoBanuu

AJIEKTPOHHBIX YPAaBHCHUN PAacCTaBbTe KOAP(PUIIMEHTHI B YpaBHCHHE PEAKIIUH, UIYIICH 110 CXeMe
KBr + KBr + H,SOs — Bry + K»:SO4 + H0

60. MOFYT JIKX ITPOUCXOANUTH OKHUCIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKIIUH MCKY BEIICCTBAMMU:
a) NHz u KMnOg; 6) HNO. u HJ; B) HCl u H2Se? TTouemy? Ha ocHOBaHUU 3JICKTPOHHBIX
ypaBHEHUH paccTaBbTe KOA(P(UIMEHTH B YpaBHEHUE PEAKLIMH, UIYIIEH 110 cXeMe

KMnO4 + KNO: + H2SO4 — MnSO4 + KNO3 + K2SO4 + H20

61. B xaKkoM COOTHOIIICHHH HEOOXOJUMO CMEIIATh KUCIbIC U IIEJIOYHBIE CTOYHEIC BOJIBI JIJIT HX
MOJTHOW HEeUTpaIU3alluy, 3Hasi, YTO MIEIOYHOCTh CTOYHBIX BOJ paBHa 10 Mr-skB/i, a
KHCJIOTHOCTH - 20 Mr-3kB/J1. PaccunTaiiTe He0OX0IMMO€E BECOBOE KOJIMUECTBO TrallleHOW U3BECTH
st HelTpammsanun 500 M2 CTOUHBIX BOJI, CONEPIKAIIHX 4,5 T/1 CepHOI KHCITOTHL.

62. CTouHbIC BOJIBI TPABHJIBHOTO 11€Xa COJIEPKAT CEPHYIO KUCTIOTY B KOJIMUECTBE 4,5 T/11.
CKOJIBKO HerameHoH N3BEeCTH HYXXHO IJId HeﬁTpaszaum/I KHCJIOTBI, €CIIN 00bEM CTOYHBIX BOJ
cocrasisier 1 M3 2.

63. Komougnoe cocrosinue Bemectsa. Kitaccudukarus koymmoniHbIX cucteM. Koarymsmms u
ceauMeHTaIus (MOTUBUPOBATh OTBET HA MpUMEpax)

64. CtpoeHune KOJUTOMAHBIX YacTuil. [Ipupoa ABOMHOTO 3IEKTPUIECKOTo Ciiost. (- U &-
noTeHual. M3o3nekTpuyeckoe cocTosiHue. [IpecTaBbTe YCIOBHYIO XUMUYECKYIO (hOpMyITy
CTPOEHUS MUIICIUTBI KOJJIOUTHOTO PAaCTBOpPa KPEMHHUEBOM KHUCJIOTBI, €CJIH B PACTBOPE HMEIOTCS
H>Si03; K*: SiO3?™ [IpencraBbTe CTpOCHUE MUIIEIUIBI B U309JICKTPUIECKOM COCTOSTHHH.

65.27eKTPOKMHETUYECKHE SIBICHUS. DIEKTPOOCMOC, 3JEKTPO(Ope3 U UX MPAKTUIECKOE
MIPUMEHEHHUE.

66. O01as XxapakTeprucTHKa COpOITMOHHBIX MpolieccoB. CopOLIMOHHOE paBHOBECHE.
67. CopOuus Ha TpaHUIIe pa3jieina TBEP0€ BEIIECCTBO-KHAKOCTh. M30TepMbI copOIuu.

68. ®opMBI YroNbHON KHCIOTHI. Y CTAaHOBUTE COOTHOIICHHE MEKTy KOHIIEHTPALUIMH
ruspokapoonarHoro nona HCO3s™ u yronsHo#t kucnotsl H2COs npu pH = 4, t° = 25°, eciin

KOHCTaHTa JUCCOIMAIMU YTOJILHOM KHCIOTHI 1o nepBoii crynenn K1 = 4-10-7.

69. CTabuiIbHOCTB BOJBI. MeTO 1B OTIpeieneHus: CTabuiIbHOCTH. ONpeeTuTe COOTHOIIEHUE
Mexk 1y KOHIeHTpanusaMu nonos [CO3 2] u [HCOs | npu pH = 12, t° = 25 °C, eciu KOHCTaHTa
JMCCOIIMAINY 10 BTOpoit ctynenn K, = 5,6-10-11.

70. Onpenenure CTaOUIBHOCTH BOJIBI, eciu B Helt conepkutcs [CO2] = 44mr/m,

[HCO3] = 122 mr/n u [Ca?*] = 80 mr/n. Onpenenute kounenTpanuio [HCO3 ] B Boge npu pH =



10, xonuentparmu [CO3 %] = 4 r-non/n, koucranTe auccormarmu Ko = 5,6:10-11.
71. CocTaB 1 MOKa3aTeIM KauyeCTBa CTOYHBIX BO/I.

72.MeTo bl OUUMCTKU CTOYHBIX BOJI. JleCTpyKTUBHBIE U pereHepaTUBHbIE MeTOIbl. [Ipremsl,
HCIIOJIb3YEMBIE B IIPOLIECCE OUUCTKU CTOYHBIX BOJL.

73. Mopdoorus 6akrepuii. CTpoeHue 6aKTepUaTbHON KICTKH.

74. Pa3MHOKEHHUE, JIBIKEHUE, CIIOPOoOpa3oBaHue OaKTepUH.

75. Ilutanue, oOMeH BemecTB, pepMmeHThl. Kiaccudpukanus pepMeHTOoB.

76. JIpixaHne MEUKPOOPTraHU3MOB U HX POJIb B KPYTOBOPOTE BEUIECTB B IPUPOJIE.
7°7. BiiusiHME BHEIIHUX YCIOBHUM HA pa3BUTHE MUKPOOPraHU3MOB. PaKkToOpel pocTa.

78. A3poOHbIe Mpolecchl OYMCTKH CTOYHBIX BOJI. buosornyeckue GpuibTpbl. bruoreHosb

OMOJIOTMYECKOH TUIEHKH.
79. Asporenku. buoneno3 akTuBHOTO Mia. MmoBkIil MHIIEKC, BO3PACT AaKTUBHOTO WJIA.

80. AHa’poOHBIEC MPOIECCHI OYMUCTKUA CTOYHBIX BOJI. MEXaHW3M METaHOBOTO OPOYKEHHUS.
COpaxxuBaHue B METaHTEHKAX.

81.0668M Muposoro okeana 1370 mirH. km°

, a B ogHOM Karute Boabl (~0,03 mi) comepkutcs 250
MJIpJI. aTOMOB ypaHa. OrieHuTe Maccy ypaHa B MUpPOBOM OKeaHE U CpaBHHTE €ro 3aIachl B

OKEaHWYECKOH BOJAC C 3allacaMiu B pa3B€AaHHBIX MCCTOPOXKACHUAX Ha CYIIC — 18 MIIH.T.

82.MosnspHas KOHIIEHTpaNHs 30J0Ta B MOPCKO# Bojie paBHa 2,510 Mons/m, aB 1 T
30JI0TOHOCHOM py bl coaepxutcs 10 r 3010T1a (yka3zaHbl cpenHue 3HaueHus ). Paccuunraiite: 1)
00BEM MOPCKOI BOJIbI, B KOTOPOM COJIEPKUTCSA 1 KT 30J10Ta;

2) BO CKOJIBKO pa3 MaccoBas J0JIs 30JI0Ta B IPOMBIIIJICHHBIX pyaax OOJbIIEe ero MacCOBOW JOIU
B MOPCKOif Bojie (IIITIOTHOCTB BOJbI ~ 1 T/em®);

3) olleHHTE MaKCUMaJbHBIE 3aTPaThl Ha JOOBIUY PY/bl U BbIAETIEHUE U3 He€ | Kr 30J10Ta, eclu
ero 1eHa pasHa ~ 10$/r;

4) MMPECAIIOJIOKHUTEC, KAKHUE SKOJIOTHUICCKHUEC U SKOHOMHNYCCKHUC ITOCIICACTBUA MOKHO OKHUAATH IJISA
CTpaHbI, KOTOpasd npoz[aéT 30JI0TO, a MMOKYIacT Ta0aK M aJIKOTr0JIbHbIC HAITUTKH.

83.KoHueHTpalus HOHOB BOAOPO/Ia B TOK/IEBBIX Bogax Hurepun Bo BpeMst rpo3bl JOCTUTAET
0,001 monw/n. BeimonuuTe crneayromiye 3aaanus: 1) 00bICHUTE MOSBIEHNE HOHOB BOJIOPO/Ia B
JOKJIEBOM BOJIE U HATTUIIIUTE YPAaBHEHHUS COOTBETCTBYIOIINX PEAKIIHIA; 2) paccuuTaiTe Maccy
KHUCTIOTHI B I0%K/1eBOH Bojie Maccoi 1*105 1 (Macca cpenHero rpo3oBoro o6naka); 3) oleHure
Maccy YrIIeKUCIIOTo ra3a, MOCTYMAIONIYI0 B aTMOC(hEpy MOCTE BIMAICHUS TAKIMX 0CAJIKOB B
paiioHax, coaepKamux KapOOHATHBIE TTOPOIBI.



84. B LlentpansHoii EBponie u CeBepHoii AMepuke ObIBAIOT JTOXKAH, B KOTOPHIX KOHIIEHTPAIUS
MOHOB Bojiopoza gocturaet 1x10* mons/n (pH = 4). OuenuTe Macchl CepHOi U a30THON KHCIOT
B | T 10X 1€BO BOMIbI, UCXOS U3 CIAEAYIOLIUX MPEANOJIOXKEeHU: 1) Kucayro cpeay co3iaer
TOJIBKO CE€pHasi KUCJIOTA; 2) TOJIBKO a30THAsI KUCIIOTA; 3) CMECh KUCIOT B MOJIIPHOM OTHOLICHUU
1:1. [Ipoananusupyiite, Kakas J0KJeBasi BOAA (M3 yKa3aHHBIX) OIIACHEE JUIsl MPaMOPHBIX U
M3BECTHSIKOBBIX COOPYKEHHIA?

85. KucnoTHble 1011 pa3pylliatoT NaMATHUKU KylIbTYpbl. CpaBHUTENIBHO POYHBIH MpamMop
pearupyer ¢ pacCTBOPOM CEpHOU KHCIOTHI U npeBpamaetcs B ruric (CaS04x2H20). Cmena
TeMIleparyp, MOTOKU IO/ U BETep ObICTPO pa3pylIatoT 3TOT MATKUM Marepuai. OueHure
00beM JI05KI€BOM BOJIBI, cofieprKalieii cepHyto kucioty (pH = 4), npu KoHTaKkTe ¢ KOTOPOH CII0M
MpaMopa TONMIHOK 1 MM 1 romaznkio 10 M2 npeBpamaercs B rurc. [I1oTHOCTS Mpamopa 2,8
r/cM3; cTENeHH IUCCOLMALNN CEPHOM KUCIIOTHI, KaK MO MEepPBOM, Tak U 1o BTopoii crynenu 100
%. OreHuTe T0CTOBEPHOCTH MOJIYUEHHOTO 3HAYCHHUS.

86. Ha qae UepHOTO MOPS IOCTOSTHHO 00pa3yeTcsi CEPOBOIOPOT — ITO PE3YIbTAT
KU3ZHEICITEIIbHOCTH CYIh()aTBOCCTaHABIMBAIOIMINX OakTepwii. [Iponcxoasmuii mpomecc MOKHO

BBIPA3UTh CXEMOM:
CHs+ CaSO4 mukpoopranusmel  CaCOsz+ H2O + HoS.

Paccuunraiite 00beM (H.y.) CepOBOIOPOIa, 0Opa3yIOIIErocs MPU BOCCTAHOBICHUH | KT cynbdarta
KaJIbIIMs, U OOBSICHUTE, TIoueMy BepxHHue ciou Boabl (MeHee 150-200 m) He coneprkar
CEepOBOIOPOA.

87. doTocuHTE3UpYIONINE OAKTEPHH (HAPUMEp, IMyPIypPHBIE U 3eJIEHBIC CEPOOAKTEPHH )
BOCCTAHABJIMBAIOT YIJICKUCIIBIHA I'a3, HCMOJb3Ysl, CEPOBOJIOPOI KaK JOHOP BOJOPOIA.
COBOKYITHOCTh 3THX HPOIIECCOB MOKHO YITPOIICHHO MPEJICTABUT B BUJIE CXEMBI:

6CO2+ 12H2S  mukpoopranm3mbel  CeH1206 + 6H20 + 128S.

B cBsi3u ¢ 3TUM MUKPOOPraHU3MbI UT'PAIOT BAKHYIO POJIb B OUHUCTKE OT CEPOBOAOPOIA
OCBEILIEHHBIX 3arPSI3HEHHBIX BOJJOEMOB, B KOTOPBIX 3TOT T'a3 00pa3zyeTcs B pe3ylbTaTe
pa3oKeHusl OpraHnyecKuX BeecTB. PaccuuTaiite: 1) Maccy cepoBo1opoa, pacxoIyroIerocs
MIPU CUHTE3€ MUKPOOPraHu3MaMu yriieBoja maccoit 90 r; 2) 06beM OYHUIIEHHOM PU 3TOM BO/IBL,
€CJIM YYEeCTh, UTO B PE3yJbTaTe KU3HEIEATEIBHOCTH OaKTepHil KOHIIEHTPAIUs CEPOBOOPOIa
cauzunach Ha 80 % u coctaBuia 0,5 mr/i (Boja ¢ TakuM coaepxanuem HoS npuroana mis
WCIIOJIb30BAHUSI B TEXHHUKE).

88. B mporiecce pa3BUTHS BOJOPOCIH MOTPEOISIOT 16 aTOMOB a30Ta Ha KayK bl
MCIO0JIb30BaHHBIN aToM (ochopa. YpaBHEeHHE CHHTE3a KIETOYHOTO BEIIecTBa BOJAOPOCIEH B
HMOHHO-MOJIEKYISIPHOU PopMe MOKET OBITH YIPOILIEHHO 3alHCAHO CIEAYIOUUM 00pa3oMm:
106CO2 + 16NO* +HPO4> + 122H20 + 18H+—C106H2630110N16P1 + 13805.

CnenoBarenbHo, ecnu B Bojie oTHoIienue n(N) : n(P) okaxercs Goublie, yem 16:1,
JTUMHUTHUPYIOIIUM (aKkTOpoM pocTta OyzaeT Gochop, B IPOTUBHOM ciiydae — a30T. Ha ocHoBe
HKOJIOTUYECKUX HAOIIOACHUH ISl 03€p U BOJIOXPAHUIIUIL YCTAaHOBIIEHBI JOMYCTUMBIE



koHIeHTpauuu docdopa (0,01 mr/m) u azora (0,3Mr/i1), oTHOBpEMEHHOE MPEBBIIICHNE KOTOPHIX
NPUBOJNUT K YCHIICHHOMY POCTY Bojopocieid. Onpeaenute, OyneT a1 HaOII0aThCs [IBETCHNUE
o3epa, eciii KoHIeHTpaius ruapodocdar-uoHoB B 03epe paBaa 0,024 mr/n, a HUTpAaT-HOHOB 6,2
MT/JI, 1 HAIUTE OTHOIIICHUE YMCIIa aTOMOB a30Ta K YUCITy aTOMOB (hocdopa B 3TOM BOJIOEME
(rugpodocdar u HUTPAT-UOHBI — OCHOBHBIE XUMUYECKHE GPopMmbl a3oTa u ocdopa B Boje).
[Mpennoxwure criocoObl OrpaHUYCHUS POCTa BOJOPOCIICH B BOJJOEMAX.

89. B noa3eMHBIX BO/Iax JKeIe30 0ObIYHO HAXOAUTCS B BUJIE THIpoKkapOoHaTa xenesa (II),
IIpUYEM KOHUEHTPALUs HOHOB jKeJIe3a MOKET IPEBBIIIATDH MIPENIEIbHO JOMYCTUMYIO
KOHLIEHTpalMIo B UTheBOH Boje (0,3 Mr/mit). DTH BOJbI OUUIIAIOT OT JKeJie3a YIPOIIEHHON
aspanueil: cBo00AHBIM MasieHueM BoJibl ¢ BbICOTHI 0,4 — 0,6 M ¢ nocienyomuM GuibTpoBaHuEM
yepes cioif 3epHucToro Mmarepuana. Kakas macca ocaaka — ruapokcuja xeinesa (I1I) — moxer
BBITIACTh Mpu a’panuu 100 T BoABI ¢ KOHIIEHTpAIIUel HOHOB Fe?* 2,8 mr/n, ecin MpU 3TOM
oxucnsercs 90 % nonon Fe?*?

90. Ouennre, Ha CKOJIBKO METPOB MOJHUMETCS YPOBEHb OKEAHOB, €CIIA BCE JIEAHUKH PACTAOT.
VcnoBus pacueTa: a) 00beM JIbJa B JIETHHKAX BCETO 3MHOTO MIapa paBeH ~ 24MIH. KM; 6)
pamuyc 3emau 6370 kM; B) okeaHbl 3aHUMAIOT 71 % MOBEPXHOCTH TIJIAHETHI; T') TFIOTHOCTH JIb/1a
0,92 r/cm®, woTHOCTH Bobl 1,00 r/cv®.

Jlna npomercymounozo KOHmpons

Bonpocel k 3auery

OK-7— cnoco0HOCTHI0 K CAMOOPTAaHU3AIUU U CAMOOOPA30BAHHUIO;

Ne
HaumenoBanue Bompoca
/1
1. Bona n 6uocdepa. Xo3giCTBEHHO-TTMTHEBOE, CEIBCKOXO3IMCTBEHHOE M MPOMBIIIJICHHOE

BoaocHa0Oxenue. CBsA3b BOJOCHA0KEHHUS, 00BOIHEHHS U BOJOOTBEAECHHUS C ITI00aIbHBIM
KpYroBOPOTOM BelIeCTB. TEeXHUYECKUI MPOTPECC U OXpaHa BOJHBIX PECYpPCOB.

2. | Ctpoenue monekyinsl BoJbsl. CTpYKTypa JbJa, )KUAKOM BOAbI U mapa. dusuko-
XMUMHYECKHE CBOMCTBA BOJIbI. AHOMAIIUU CBOMCTB BOJBI U X CBSI3b CO CTPYKTYPOH.
Jluarpamma cocTosiHus BOJibl. Da30BbIe paBHOBECHS.

3. PaCTBOpLI. PaCTBOpI/IMOCTB ra3oB B JXUIAKOCTAX, B3aUMHasl paCTBOPUMOCTDb )KPII[KOCTCIZ,
PaCTBOPUMOCTD TBEPAbIX BCUICCTB. KOHI.[CHTpaI_[I/IH pacTBOPOB.

4, PaCTBOpLI QJICKTPOJIMTOB. CunpHble W cialOble OJICKTPOJIUTHI. KonnuecrBeHHBIS
XapaKTCPUCTUKU ITpOoLIECCa BHCKTPOHHTquCKOﬁ JUCCoranmu.

5. BzauMmonelicTBus B pacTBOpax 3JICKTPOJHUTOB U HEIJICKTPOJIUTOB.

6. | Hucconmanus Boawl. Illkana pH. BydepHbie pacTBopbl, UX poiib B pabOTE OYMCTHBIX
COOPYXEHHH XMMHYECKOW OuucTKe BOJbl, B mpakTuke AIIK, 00beMHOM XMMHYECKOM
a”anuse. bydepHas eMKoOCTb.

7. aﬂeKTpOXI/IMI/ILICCKI/IC IMPOLECCChI. 3J'ICI(Tp0J'IH3 JJIs1 OYMCTKHU BOJBI (BJICKTpOKOEleJU{I_[I/ISI,
BHGKTpO(I)J'IOTaL[I/IH n ,Z[p) KOppOBI/Iﬂ, €€ BUJIbl, MCXaHU3MBI ITPOLIECCOB U (I)aKTOpLI Ha HEC
BIIHUAIOIINC.




8. | Ckopocts  XuMHUYECKHMX TmporeccoB. DakTopbl, OMPENCIAIONUE JTOCTIKCHUE
XUMHUYECKOTO PABHOBECHSI B pEarupyrolien cucTeme.

9. | Cucrema campoOHOCTH OpPraHU3MOB H €€ MPUMEHEHHE i OIEHKH CTEICHU
3arpsi3HEHHOCTH BOJIOEMOB.

10. | Pa3iuuHble  METOABI  OMPECHEHWS  BOMABL:  JUCTWUIALMUS,  BBIMOPaXKUBAHUE,
ANEKTPOXUMUUYECKUN METOI, METOJI MIOHHOTO OOMEHa.

11. | Ctpoenne GakTepHaTbHON KIIETKH. XUMUYECKH cocTaB Oaktepuii. [lutanue u qpixanue
OaxTepuil.

12. | [IpupoaHBIC BOJBI U UX XapaKTEPUCTHKA.

13. | CBoiicTBa XJlOpa M XHMHYECKHE OCHOBBI XJIOPUPOBAHHS. XJIOPHPYIOIIUE PEarcHTHI,
rugposn3. XJOpOMOTJIONAaEMOCTh BOJbI. [lexiopupoBaHue BOAbL. XJIOPUPOBAHUE C
MIpEeABAPUTEIIBHON aMMOHH3AIUEN.

14. | Mopdonorus OaxTepuil. Hutyatsre bopMmbl OaxkTepuil. N3menunBOCTH
MHKPOOPTraHU3MOB.

15. | Mexannyeckune METOIbl OUYUCTKH CTOYHBIX BoJ. OrcranBanue. Koarynsims.

16. | MeTonbl yHmaJieHHUs TSDKENBIX MeETauioB. PeareHTHble MeTonbsl. MoOHHBIM 0OMeH.
["as1bBaHOKOATYIISITOPHI.

17. Mukpodnopa n MukpodayHa akTUBHOTO HJIa.

18. DakTOopHI, BIHSIOMNAE HAa CKOPOCTh PEaKIU. 3aKOH JIEHCTBUS Macc I TOMOTESHHOW
reTepOreHHOMN peaklu. DHEPrus aKTUBAIUU.

19. [Mpumenenune GoTauu JUTsl OYMCTKH BOJBL. Buel (hiotanmu. MexaHu3M JIeHCTBHS.

20. XapakTep ¥ UCTOYHUKH 3arps3HEHUST BOJOEMOB.

21. | ®akTOopHI, BIMUSIONIME HA CKOPOCTh PEAKIIMU. 3aKOH JCHCTBUS Macc JII TOMOTCHHOU M
reTepOreHHON peaklu. DHEPrus aKTUBAIUU.

22. [lpumenenue GhaoTamuu Il OYUCTKH BObI. Buasl protanuu. Mexanusm AeiCTBUSA.

23. | XapakTep U UCTOYHHMKH 3arpsi3HEHHS BOJIOEMOB.

24. BnusiHue BHEIIHMX YCJIOBUM Ha pa3BUTHE MUKpoopraHuzMoB. DakTopel pocTta. BriusHue
TEMIIEpaTypbl CBETA, PEAKLIUN CPEIbI.

25. [[ToBepxHOCTHBIE SIBICHUA. AACOPOLIMS HA TPAHUIIE KUIKOCTh- a3, KHUAKOCTh - JKUJIKOCTb,
ra3 - TBepjoe Teino. [Ipaktnyeckoe mpuMeHeHre aicopOIuu.

26. [bakTepuonornueckuii aHanus. BeigeneHne YucTbix KyabTyp.

OIIK-1 — cnmoco0HOCTH NPeayCMOTPETHh MEPbI M0 COXPAHEHHMIO U 3AIIIUTe

JIKOCHCTEMBI B X0/Ie CBOeil 00111ecTBeHHO U NPodecCHOHAIBHOM 1eATeJIbHOCTH

27. | ®U3uKO-XUMUYECKHE METOJIbl OYUCTKM CcTOYHbIX BoJ. Koarymauus. @noxynsius.
MexaHn3M gericTBUS.

28. Xumunyeckue mokaszarenu kauectBa Boabl, pH, xectkocts, XIIK, BITK.

29. | CamoounIieHre Boi0eMa OT TATOT€HHON MUKPO(IOPHIL.

30. MeTonpl  OCBETNIEHHMS W YaCTHMYHOTO OOECIBEYMBAHMSI BOJbBI, 00pabOTKa BOJBI

KOaryJIsiHTaMHu, BBI60p ONITUMAJIBHBIX YCHOBHﬁ, pacyeT A03bI KOAr'yJIgdHTa.

31. | YronbHas kucnota. OnpeseneHne arpecCUBHOCTH.

32. | OkucieHne OpraHuuecKuX BEIIeCTB B a3pOOHBIX YCIOBUSX.

33. | Metop! oyueHHs KOJUIOMIHBIX pacTBOPoB. CTPOEHUE MULIEIIBI.

34. | ®u3noa0rusi MUKpOOPraHU3MOB. A3poOHOE 1 aHadpoOHOE JpIxaHue. bpoxkenue.
35. | OkucnsieMocTb. MeToibl OTnpeieIeHuUSI.




36. OKHCIUTENFHO-BOCCTAHOBUTENbHBIE  MOTeHIMaNbl.  OmpeneneHne  OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX YCIOBUM MPECHOM BOJIBI OTKPHITHIX BOJJOEMOB.

37. OcHOBHBIE MPUEMBI TEXHUYECKOTO BO3JICHCTBHS HA MUKPOOHOE HAcelIeHHe BOIbl. BpeHbie
M TIOJIe3HbIE  MHUKpPOOpPraHusMbl.  KHU3HEACSATENIBHOCTh  MHUKPOOPTraHM3MOB  Ha
BOJIOTIPOBOAHBIX OUHCTHBIX COOPYKECHHSIX.

38. | CanuTapHO - XUMHUYECKUH aHAIHM3 TPUPOTHBIX BOA. DU3HUECKUE MOKA3aTEIH KayeCcTBa

BO/IBI.

39. | Onpenenenue MPO3PAYHOCTH, MYTHOCTH, IIBETHOCTH, B3BCIICHHBIX BEHICCTB U
OKHUCIISIEMOCTH BOJIBI.

40. | PactBopel. CnocoObl BBIpaKEHUSI KOHIICHTPAIIMH PACTBOPOB: MOJISIPHAS, MOJISIpHAs
KOHIICHTPAIUs SKBUBAJIIEHTOB, MOJISUIBHOCTh, MaccoBasi J0Jis1, TUTp. Paccuuraiite maccy
TUAPOKCHIA HATpUs M Maccy BOJABI, HeoOxomumyro s mpurotoBieHus S00r 5%
MOIOIIIETO pacTBOpa.

41. | YuacTue MUKpOOPraHU3MOB B KPYrOBOPOTE BEIIECTB B MPUPOJIC. Y IHbTPAMUKPOOHI.

42. | ®akTophl, BIUSIONIME HA CKOPOCTh XUMHUYECKHX pEAKIMH. ODHEPTHS AaKTHBAIIWH.
['oMOreHHBI 1 reTepOreHHbIN KaTaaus.

43. | IIpocretimme. OOmME CBEICHUS O CTPOCHHM KJICTKHM M MecTaxX MX oOuTaHusA. OCHOBBI
KJ1accu(uKaIuu mpoCTEHIIIHX.

44. | OOmias, MOCTOsTHHAS, BpeMEHHAas! )KECTKOCTh BOABI. METOIbI yMATUEHHUS BOIBI.

45. | Mexanndecknue MeTOIbl OUUCTKH BOJIbL. DunbTpoBanue. [leckonoBku. OTCTOWHUKH.

46. | Brusaue (QU3MYECKHX, XHMHYECKUX OHMOJIOTHYECKHX (AKTOpPOB HA  pa3BUTHE
MHUKPOOPTraHHU3MOB.

47. | OnpeneneHne arpeCCUBHOCTU YTOJIbHOW KUCIOTHI B BOJIE.

48. | ®U3HUKO-XUMHUYECKUE METO/IbI OUMCTKU BObI. DoTarus.

49. | A3poOHBIC MPOIECCHl OYUCTKU CTOYHBIX BOJ. buonormdeckue npynbl. DhGHEeKTHBHOCTH
a’pOOHBIX METO/I0B OYUCTKU CTOYHBIX BOJI.

50. | IloBepxHocTHbIe sBieHUA. AncopOuus u xemocopOuusi. [IoBEepXHOCTHO aKTUBHBIE U
MMOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.

51. | Merozpl u3BIEYEHUS SMYIBIMPOBAHHBIX BEIIECTB: (hoTauus, 3IeKTpo(IoTanus.

52. | Kectkocts Boabl. CIiocoOBI €€ CHUKEHUS.

53. | Obe33apaxkuBanue BoAbl. (O0e33apakMBaHUE BOJBI XJIOPOM, XJIOPCOJAEPKALIUMU
BEI[ECTBAaMU, HOJ0M, 030HOM, HOHaMH cepedpa.

INK-16— CIOCOOHOCTHIO HCI0JIB30BAThH OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX JUCHMILUIMH, METOAbl MATEMATHYECKOIr0 aHAJIN3a H
MO/IeJIMPOBAHUSN, TEOPETHYECKOr0 W 3KCIEPHUMEHTAJIBHOI0 MCCJIeI0BAHUS
NPHU pelieHuN NpodeccHoHATBHBIX 3a/1a4.

54. | Bogopocnu, rpulsl, mpocTeiine, KOJIOBPAaTKU, YepPBU U OaKTepuu.

55. | OuncrHble coopyxeHus CenTHKTaHK. [IByXbsApyCHBIH OTCTOMHUK.

56. | OCHOBHbIE KOMIIOHEHTHI (PU3MKO-XMMHUYECKOTO COCTaBa MPUPOAHBIX BOJ: B3BELICHHbIC
BEILECTBA, HOHBI, PACTBOPEHHBIE I'a3bl, MUKPOAJIEMEHTBHI.

57.| Metoapl  yhaleHuss TOBEPXHOCTHO -  AKTUBHBIX  BEIIECTB:  OMOJIOTMYECKHUH,
a/IcCOpOLIMOHHBIN MIOHOOOMEHHBIH, METO1 IEHHOH cenapari.

58. | XKectkocTh BOJbl. MeTO b1 OTIpeiesIeHusl.

59. | Metozp! ornpeiesieH s peakiiy Cpepl MIeKTpouToB. Paccunraiite pH pednoii Bopbl,
ecJIi KOHLIEHTPALUH THIPOKCH ] HOHOB B Heil 10™° Momb/1.




60.

Bpemennas sxectkocTh Bojbl. CiocoObl ee ycTpaneHusl. Paccunraiite Maccy rameHoiu
M3BECTH, HEOOXOAUMOM ISl YCTPAaHEHHUS BPEMEHHOM KECTKOCTH B OJTHOM KyOHMUECKOM
METpE BOJIbl, ECIIN )KECTKOCTh BoAbI 7K.

61.

Komrmiekcubie coequnenus. KoopannanumonHas teopusi Bepuepa. Meroipl nostydeHus.
BHyTpeHHS 1 BHEIIHSST KOOPIUHAIMOHHBIE cephbl KOMIUIEKCOB. CTPYKTypa
BHYTPEHHEH KOOpAMHAUOHHOH cepbl. LleHTpanbHbIii aTOM - KOMIUIEKCOOOpa30BaTeIb,
JIUTa”abl, KOOPJAUHALMOHHOE YUCIIO, 3apsl KOMIUIEKCHOTO HOHA. XMMHUYECKas CBA3b B
KOOPJMHAIIMOHHBIX COETUHEHUAX. THUIBI KOMIUIEKCHBIX COEIMHEHUN. 3HAaUeHHE
KOMILJIEKCHBIX CO€JUHEHUH B XMMHH, OMOJIOTUH, CEIbCKOM XO35HCTBE U TEXHHUKE.

62.

Kakne BHUJbI KAYCCTBECHHOT'O XUMHUYCCKOT'O aHaJINn3a BbI sgaere? Kakue aHMOHBI
OTHOCATCS K 1-i ¥ 2-11 aHATUTUYECKUM T'PYIIAaM U UX XUMHUYECKHE XapaKTEPUCTUKU ?
[IpuBeauTe ypaBHEHUS PEAKINI OTACTLHOTO OOHAPYKEHUS CyIb(aT, KapOOHAT,
oprodocdar 1 XJIOPHUIT HOHOB; YKAKUTE aHATUTHIECKUE YD (DEKTHI.

63.

OO6paTUMOCTh XMMHUYECKUX peakiuil. XUMHUYECKOE PABHOBECHE B TOMOT€HHBIX U
reTeporeHHbIx cucremMax. CocTosHuEe TMHAMUYECKOTO XMMHUECKOTO PABHOBECHS,
YCIIOBHS Y IPU3HAKH PAaBHOBECHOTO COCTOSIHUA. KOHCTaHTa XMMUYECKOTO PABHOBECHS,
€€ POJIb B OIIEHKE HANPABICHHOCTH XMMHUYECKHUX peakunid. CMenieHre paBHOBECHS MPH
M3MEHEHNH KOHLIEHTPALMN Pearupyrommx BEeIeCTB, TEMIIEPATypPhl U 1aBJICHHUS.
[Ipunnun Jle - [latense. Pone npencraBieHnii 0 XUMUYECKOM PaBHOBECUH B
MMOHMMAaHHHU U OLIEHKE XUMUYECKUX 1 OMOJIOTUYECKUX MTPOLIECCOB.

64.

Tutpumerpus. OCHOBHBIE IOHATHS - TUTPOBAHUE, TUTPAHT, TOUKA SKBUBAJIEHTHOCTH (€€
(bukcrpoBaHNEe XUMHUYECKUMH METO1aMH, GU3NKO-XUMUYECKUMU MeToaMu. Koneunas
TOYKA TUTPOBAHMS, CTENIEHb OTTUTPOBAHHOCTH, KPUBAsi TATPOBAHMS, AIMKBOTA
(ompenenenusi). OCHOBHOE ypaBHEHHE TUTPUMETPUU. MossipHas KOHIICHTpaIus
SKBHUBaJIeHTa. TpeOOBaHUS K PEaKIUsIM B THTPUMETPUUECKOM aHAIH3E.

65.

Koppo3sust TeXHUYECKOTO Kejie3a B Pa3IMYHBIX BOJAHBIX Cpelax U METOJbI 3alUTHI €TO
OT KOPPO3HH.

66

CKOpOCTh XMMHUYECKUX peakuil U e€ 3aBUCUMOCTb OT KOHIEHTPALUU U TEMIIEPaTyphl.
3akon aewctByromux Macc K. I'ynmpaoepra u I1. Baare. Koncranrta ckopoctu
XUMUYECKOHN peakiuu, ee pu3ndeckuii cmbicit. 3akoH Bant-I'odda. DHeprus
aKTUBAaLIUU.

67

[TonsaTre 006 3MeKTpoAaX U AIEKTPOIHBIX MOTeHIMaIaX. CTaHIAPTHBIA BOIOPOTHBIH
ANEKTPOI. Psi craHmapTHRIX 3JIEKTPOJHBIX OTEHIMANIOB. Y paBHeHue HepHcera.

68.

VY nanenue npumeceit u3 Boabl. Koarynsurtel (mpumepst). Koarymsanusa. Ocaxaenue
(mpuBeIUTE XUMU3M MPOLIECCOB MPH JT00aBICHUN U3BECTH, KAIIBIIMHUPOBAHHOM COJBI U
amomuHara Hatpusi). [Iporieccbl HOHHOTO OOMEHa — TUTIOBasI MPOIIeypa YMATYCHUS
BO/IBL.

69.

O6H_[I/Ie CBCJACHUA O paCTBOpax. Turnesl pacTBOPOB. Boansie 1 HeBOIHBIE PacCTBOPHI.
3HepreTI/H<a nmponecca paCTBOpPCHUA. PaCTBOpI/IMOCTB BCIICCTB. 3aBUCHMOCTb
PAaCTBOPUMOCTH OT IPUPOABI U CBOMCTB pPaCTBOPUTEIIA U paCTBOpéHHOFO BCIICCTBA.

70.

[TonsiTe 0 AUCHEPCHBIX CUCTEMaX; uX Kiaccudukanus. Komnonansle pacTBOpEI.
Metonel ux noiaydyeHusd. CeIMMEHTallMOHHAs U arperaTuBHasl yCTOMYHUBOCTD KOJIJIOUIOB.
Koarynsamus. ['eneo6pazoBanue.

71.

B uem YHUKAJIbHOCTDb BOIIBI? ®dazoBas AuarpamMma COCTOSAHHA BObI, €€ IIPAKTHUYCCKOC
3HaucHue. KakoB XMMHUYECKHI cOCTaB IMPUPOIHBIX BO,Z[? Kakue Ta3bl, a TaK¥KC APYIrue
THIIBI HpHMCCCfI MOKCT COACPKATb MTPUPOJHAA BO,Z[a?




KakoBs1 HCAOCTATKU U MPCUMYUICCTBA YMATYCHUA BOABI U3BCCTHIO U KaJIbI_[I/IHI/IpOBaHHOfI
72. | conoit? KakoBa posib KoaryiastHToB B 3ToM mpornecce? Koarymsamus 1 Gproxymsnus.
XUMH3M peakluy U3BECTU U KapOOHaTa HAaTpHsl B IIPOLIECCE YMATYEHUSI BOIBL.

Komnounnsie cuctembl. CiocoObl MoTy4eHus, yCTOMUMBOCTD U pa3pyiieHue. CoctaBbTe
73. | bopmyiry MUIIEIITBI 307151 KPEMHHEBOW KHUCIOTHI, H300pa3UTe CXEMY CTPOCHUS MHUIICIUIBI,
OIIPENEIUTE 3aps] KOJUIOUAHOW YaCTULBI.

K pactBopy Na,CO3 no6aBuim ciaeayroIne BemecTBa:

74.
a) HCI; 6) NaOH; B) Cu(NO3)2; r) K2S. B kakux cirydasix THapoin3 KapooHaTa HaTpHsl

ycwures? [louemy? CocTtaBbTe HOHHO-MOJIEKYJISIPHBIE YPaBHEHUS THIPOTIU3A
COOTBETCTBYIOLIUX COJIEH.

Bona xak pactBoputens. BpeMeHHas U HOCTOSIHHAS )KECTKOCTh BOJbl. CriocoObI ee
75. | ycrpaHeHus. CocTaBbTe ypaBHEHUS! COOTBETCTBYIOIINX PEAKLUN YCTPAHEHUS KECTKOCTH
BOJIBI.

Urto Ha3pIBaeTCsl HOHHBIM IIpou3BeieHueM Boibl? Beruncnure pH u pOH 0, 011
76. | pacTBOpa YKCYCHOM KHCJIOTBI, CTETIEHb HOHU3AIMU KOTOPOH B 3TOM pacTBope paBHa 4,2
%.

Umeetcs pactBop Alx(SO4)3 ¢ MaccoBoii momeit ® = 10 % u mmoTHOCTBIO p = 1,105 T/cm®,
77. | KakoBbl MoJIsipHasi KOHIIEHTPAIIHS, MOJISIpHAs! KOHIIEHTPAIUs SKBUBAJICHTA, TUTP,
MOJISUILHOCTD ¥ MOJISIPHAs! JI0JIS BENECTBA OTOTO pacTBopa’?

Kaxk 3aBucut crenens ruapoiusa ot remmnepatypbl? [Touemy? B kakyto ctopony
78. | cmectutcs paBHOoBecue ruaponnza NaCN, eciau Kk pacTBOpY NPUOABUTh:
a) 11eJI09b; 0) CUIIBHYIO KUCIIOTY; B) XJIOPH aMMOHHS.

MeTonpl  ACXJIOPUPOBAHUS BOJABI. YPaBHCHHS TPOIECCOB, IMPOUCXOJAIIMX IPH
79. | nexJIopupOBaHUU BOJIBI.

80. PeareHTHBIC METOMBI OYUCTKH CTOYHBIX BOJ: 00pa0OTKa KoaryassHTaMH, HEHUTpalu3arus
KHCJIOT U OCHOBAHHH.

Bompocel, BEIHOCMMBIE Ha 3a4eT, AOBOJATCSA 10 CBEICHHUS CTYACHTOB 3a MECAIl JI0 €ro
cllavu.

7.4 Mertoauyeckue MaTepuajbl, oONpeaeJasilONIHe  NPOUEAYPbHI
OLlCHUBAHUS 3HAHWHA, YMEHHIl M HABBIKOB M ONbITA [1eATEJbHOCTH,
XapaKTepPU3YyINUX 3Tanbl GOPMHUPOBAHUA KOMIIETEHIIH I

IIpu npoBepke Keiic-3aJaHUN OLICHUBAIOTCS: - TOCJIEIOBATECIIBHOCT |
PaAIMOHAILHOCTH BBITIOJIHEHUS, TOYHOCTH (DOPMYJIMPOBOK; OOOCHOBAaHHOCTH
pELICHUN.

OueHka «OTJIMYHO» BBICTABISAECTCS MPU  YCIOBHH  OPUTHHAIBHOTO
000CHOBaHHOTO MPABHIIBHOTO OTBETA CTY/CHTA.

OueHka «XOpOIIO»  BBICTABISETCS MPHU  YCIOBUM  OOOCHOBAHHOTO
MPaBUJIBHOI'O OTBETA, COJIECPKALIETO 1-2 HETOYHOCTH.

OleHKa «yOBJIETBOPUTEIbHO» BBICTABIISIETCS MPU YCIOBUU MPABUIHLHOTO
MojIxo/1a K pemeHuto 3aaanus, 70 % 3amanus BHIMOIHEHO, BEPHO.

OLCHKA «HEYHIOBJIETBOPHTEJIbHO» Y OOHAPYKUBACTCS CYIIECTBEHHOE
HEMOHUMAaHUE TPOOJIEMBI WM Kelic-3aJJaHre He MPEICTaBICHO BOOOIIE.

Ipu npoBepkKe KOHTPOJIbHBIX pabor, OLICHUBAIOTCA -
MOCJIEA0BATEIbHOCTh U palHMOHAJIBLHOCTHh  BBINOJHECHHUS; TOYHOCTh



bopMyITUPOBOK; 0OOCHOBAHHOCTH PEUICHUM MPAKTUYECKUX 3aaY.

OlleHKa «OTJMYHO» BBICTABISETCS MPU YCIOBUU MPABUIBHOTO OTBETa
cTtyaeHTa He MeHee yeM 90 % 3amanuii;

OlleHKa «XOpOIIO» BBHICTABISETCS MPU YCIOBUM TMPABWIHHOTO OTBETA
CTyZI€HTa HE MeHee YeM 75 % 3amanuii;

OlieHKa «y10BJIETBOPUTEIbHO» BBICTABIISIETCS MPU YCIOBUU MPABUIHLHOTO
OTBETa CTyAeHTa He MeHee 60 % 3agaHuid.

OleHKa  «HEYJOBJIETBOPUTEJbHO»  BBICTABISICTCS  MPU  YCIOBUH
MPaBWJIBHOIO OTBETA cTy/eHTa MeHee 60 % 3amanuil.

KpuTtepuu oneHKH 3HAHUI CTYIEHTOB NPH NMPOBEJIeHUU TeCTUPOBAHUSA

OlleHKa «OTJMYHO» BBICTABISICTCS MPU YCIOBUU TPABUIBHOTO OTBETa
CTyZIeHTa HE MeHee 4eM 85 % TEeCTOBBIX 3a/laHUM;

OlleHKa «XOPOIIO» BBHICTABISETCS MPU YCIOBUM MPABWIHHOTO OTBETA
cTtyaeHTa He MeHee 4eM 70 % TeCcTOBBIX 3a/laHuM;

OlleHKa «y/10BJIETBOPUTEIbHO» BBICTABIISIETCS NMPU YCIOBUHU MPABHIHLHOTO
OTBETa CTy/AeHTa HE MeHee S1 % TecTOBbIX 3aJJaHMUil;

OlleHKa  «HEY/JOBJIETBOPUTEJBbHO»  BBICTABISCTCS  MPU  YCIOBUH
PaBUIILHOTO OTBETA CTYy/IeHTa MeHee yeM Ha 50 % TecTOBBIX 3aJaHUM.

Kputepusivu oumenku pedepara  SBISIOTCS: HOBH3HA  TEKCTa,
000CHOBAaHHOCTbH BBIOOPA UCTOYHUKOB JIUTEPATYPHI, CTETICHb PACKPBITHSI CYIITHOCTH
BOIIpOca, cOOI0IeHHs TpeOoBaHMM K 0(hOPMIICHUIO.

O1ieHKa «OTJIMYHO» ¥ BBITIOIHEHBI BCe TpeGOBAHMS K HAMMCAHHIO pedepara:
o0o3HaveHa mpobiieMa U 000CHOBaHA €€ aKTYaIbHOCTb; ClIeTIaH aHaIN3 Pa3InIHbIX
TOYEK 3pEHUs Ha PaCCMATPUBACMYIO MPOOJIEMY U JIOTHYHO U3JI0KEHA COOCTBEHHAS
no3unus; cGopMyIMpOBaHBI BHIBOJBI, T€Ma pPACKpHITa MOJHOCTHIO, BBLICpPKAH
00bEM; coOITIOICHBI TPEOOBAHUS K BHEIIHEMY O(DOPMIICHHUIO.

O1eHKa «XOPOWI0» ¥ OCHOBHEIE TpeGOBaHHS K ped)epaTy BBIIOIHEHBI, HO
IPY ATOM JOIYIIEHBI HeAOYETHI. B 4acTHOCTH, HIMEIOTCS HETOUHOCTH B U3JI0KCHHUH
Marepuaia; OTCYTCTBYET JIOTHYECKas TOCIEIOBATEIbHOCTh B CYXKICHUSAX; HE
BbIJIEpKaH 00BEM pedepaTa; UMEIOTCS YITyIeHUs B 0()OPMIICHUU.

O1CHKA «y0BJIETBOPHTETBHO» ¥ NIMEIOTCS CYIIECTBEHHBIC OTCTYILICHHUS OT
TpeboBaHui K pedepupoBaHnio. B yacTHOCTH: TeMa OCBeleHa JUIIh YaCTUYIHO;
JIOTyIICHBI (haKTHUECKHE OMMOKHU B COAepKaHuu pedepara; OTCYTCTBYIOT BBIBOJIBI.

OLEHKAa «HEYAO0BJIeTBOPUTENILHO» Y Tema pedepata He PpACKpHITa,
OOHapy>XKMBAaETCsl CYIIECTBEHHOE HEMOHMMAaHHWE TMpPOOJeMbl WU pedepar He
MIPEICTaBIICH BOBCE.

KpuTepuu oleHKH y4acTHA B IUCKYCCUM:

OueHuBaeTCs 3HAHHWE MaTepuaja, CIOCOOHOCTh K €ro 0oOOOIIeHHIO,
KPUTUYECKOMY OCMBICIICHUIO, CHUCTEMAaTU3alliid, YMEHUE aHAJIU3UPOBATH JIOTHKY
paccyX/IeHMH W BbICKa3bIBAHUW: HABBIKM MYOJIMYHOM peud, apryMeHTalluH,
BEJICHUS JUCKYCCUU U MOJEMUKHU, KPUTUUECKOTO BOCIIPUATHS UH(DOPMALIUH.



OlleHKa «OTJUYHO» CTaBUTCS, €CIU: CTYIEHT IMOJHO YCBOWI Yy4eOHBIN
Martepual. [IposiBisieT HaBbIKM aHaIu3a, 000OIIEHHS, KPUTHYECKOTO OCMBICIICHHUS,
myOJIMYHON pedu, apryMEHTaIllH, BEJICHUS TUCKYCCUU U TMOJIEMHUKH, KPUTHUYECKOTO
BOCIIpUATHS HHpOpMaluu. Martepuan HU3JI0XKEH TPaMOTHO, B OMpEACTICHHOMN
JIOTUYECKOM MOCIEN0BATENBHOCTH, TOYHO MCIIOIb3YETCSI TEPMUHOJIOTHS; ITOKA3aHO
YMEHHE WJUTIOCTPUPOBATH TEOPETUUYECKUE TMOJOKEHUSI KOHKPETHBIMU MTPUMEPAMHU,
MPUMEHATh WX B HOBOM CHUTyallMW; BBICKA3bIBATh CBOKD TOYKY 3pECHUS,
MPOAEMOHCTPUPOBAHO YCBOCHUE PAHEE M3YUYCHHBIX COIMYTCTBYIOIIUX BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMYMBOCTH KOMIIETCHIIMN, YMEHUN W HaABBIKOB. MoryTt
OBITH JIOMYIIEHBI OJIHA — JIBE HETOYHOCTH TMPU OCBEIICHUU BTOPOCTEIEHHBIX
BOIIPOCOB.

OlileHKa «XOpOIIO» CTaBUTCS, €CIU: OTBET YJOBJIECTBOPSET B OCHOBHOM
TpeOOBaHUSIM Ha OIICHKY «5», HO MPU ITOM HMEET OJMH U3 HEIOCTATKOB: B
YCBOCHHMH y4eOHOr0o Marepuania JOMyIIeHbl HeOObIIe MpoOesbl, HE UCKA3UBIINE
CoJIep>KaHKMe OTBETA; JOMYIIEHBI OJIUH — JIBa Hel04YeTa B (DOPMUPOBAHUM HABBIKOB
nyOJUYHON pedH, apryMEHTAIlNH, BEACHUS TUCKYCCUHU U TTOJIEMUKH, KPUTHIECKOTO
BOCIIPUATUS HHGOPMAITUH.

OleHka  «yAOBJETBOPUTEJBLHO»  CTAaBUTCS, €CJIU:  HEMOJIHO  WIH
HEMOCJIEIOBATEIbHO PACKPBITO COJEpkKAHUE MaTepuasna, HO IOKa3aHO ooiee
NOHMMAaHWE BOMPOCAa M TMPOJEMOHCTPUPOBAHBI YMEHMS, JOCTAaTOYHBIC JJIsi
JadbHENIIEro YCBOEHUS MaTepuayia. lMenuch 3aTpylHEHUS WU JIOMYIIEHBI
OLIMOKU B OTIPEJIETICHUH MOHATUMN, UCTIOb30BAHUU TEPMHUHOJIOTUH, UCTIPABIICHHBIE
[I0CJIE€ HECKOJIBKUX HABOASUIMX BOIIPOCOB; MIPU HETIOJHOM 3HAHUU TEOPETUUYECKOTO
MaTepHala BBISBIIEHA HEJOCTaTOYHAs C(hOPMHUPOBAHHOCTh KOMIETEHIUN, YMEHHI
Y HaBBIKOB, CTYJIEHT HE MOKET IPUMEHUTh TEOPHIO B HOBOW CUTYaIIHH.

OLeHKa «HeyI0BJIEeTBOPHUTEIbHO» CTABUTCS, €CIIA: HE PACKPBITO OCHOBHOE
colepkaHre y4eOHOro MaTtepuana; OOHapyKeHO HE3HAHHWE WM HETIOHUMAaHHE
OoJplel WM HanboJiee BaXKHOM 9acTu yueOHoro Marepuana. J[onyeHsl ommoKku
B OMNpEAECICHUN TOHATUH, MPU HCMIOJIb30BAHUU XHUMHUYECKOW TEPMHUHOJIOTHH,
KOTOpbIE HE WCIPABICHBl IMOCIE HECKOJbKUX HABOASUIMX BOMNPOCOB; HE
chOpMHpOBaHBI  KOMIIETEHIIMHM, YMEHUS W HABBIKM NyOIWYHOW  pedw,
apryMEHTAalluy, BEACHHS JHCKYCCHUM W IIOJIEMUKH, KPUTHUYECKOTO BOCIPUATHUS
uHbOpMaITIH.

Kpurepun oneHKkH 3HAHUN CTYAEHTA MPH cAaye 3a4era:

3aueT BBICTABISETCA CTYACHTY, 1) KOTOpBI 0OJagaeT BCECTOPOHHUMH,
CUCTEMATH3UPOBAHHBIMH W  TIJIyOOKMMH 3HAaHUSIMHU  MaTepualia  y4eOHOM
MpOrpaMMbl, yMeeT CBOOOJHO BBINOJHSTH 3aJaHus, MPEIyCMOTPEHHbIE YUEOHOM
MIPOrPAMMOM, YCBOWJI OCHOBHYIO M O3HAKOMUJICS C JIONOJHUTENBHOU JIUTEPATYPOH,
PEKOMEHI0BaHHOM yueOHOU mporpammoil. CTyJIeHTY, YCBOMBILEMY B3aHUMOCBS3b
OCHOBHBIX IIOJIO)KEHHM MW TOHATHUM JUCHUIUIMHBI B WX 3HAYCHUH A
npuoOpeTaeMoil CrneruaibHOCTH, MPOSIBUBIIEMY TBOPUYECKHUE CIIOCOOHOCTH B
MMOHUMAHHUM, W3JIOKEHUU M HCIOJb30BAaHUU Y4Ye€OHOro maTrepuana, HpaBUIILHO
00OCHOBBIBAIOIIEMY TMPHUHATBHIC PEILICHUs, BIAJCIONIEMY Pa3HOCTOPOHHUMHU
HaBbIKAMU U MMPUEMAMU BBITTOJIHEHUS MPAKTUYECKUX PadoT.



2) CTyACHTy, OOHAapY)XUBIIEMYy TIOJHOE 3HAHHWE MaTepuasia y4eOHOU
MIPOrPAMMBI, YCIIEUTHO BBIMOJHSIOIIEMY NPEyCMOTPEHHbIE YyUeOHOM MporpaMmoit
3a/laHds, YCBOMBILEMY MAaTepHUall OCHOBHOW JIMTEpPATypbl, PEKOMEHIOBaHHOM
yueOHOo# nporpammoil. CTyneHTy, IOKa3aBIIEMYy CUCTEMAaTU3UPOBAHHBIN XapaKTep
3HAHHUM MO JUCHUIUTMHE, CIIOCOOHOMY K CAMOCTOSITEIbHOMY IONOJIHEHUIO 3HAaHUH B
X0[e JalbHedmed y4yeOHOW paboThl U MPOPECCHOHANBHON NESATENbHOCTH,
MPaBWIBHO MPUMEHSIONIEMY TEOPETHUYECKUE TIOJOKEHHUS TMPU  PELICHUU
MPaKTUYECKUX BOIMPOCOB M 3aJady, BIAJCIONIEMY HEOOXOJMMBIMU HAaBBIKAMHU U
MprUeMaMu BbIMIOJHEHUS MPAKTUYECKUX PaOOT.

3) CTyIneHTy, KOTOPBIM IOKa3ajd 3HAHHE OCHOBHOTO MaTepHayia y4eOHOU
OporpaMMmbl B 00beMe, JOCTATOUHOM M HEOOXOAMMOM JJisi JajbHeiliel yueOnl u
npencrosimiel pabotel mo cnenuanbHocTU. Crenan HeOOoJbLIOE KOJUYECTBO
OLIMOOK, HE MPEMATCTBYIOUIMX OOIIEeMY MOHUMAaHUIO PE3yJIbTaTOB XUMHYECKUX
NpEeBpalleHni, 3HAET B3aMMOCBSI3M MEXAYy KJIacCaMH COEIMHEHMH, OTBEYaeT Ha
BOMPOCHI B OCHOBHOM TIOJJHO TMpH CJIadOM  JIOTUYECKOM  O(OopMICHUH
BBICKA3bIBAHMSI.

3auer He BBICTABISIETCS CTYJEHTY, KOTOPBIM HE 3HAET 3HAYMTENbHON YacTu
IPOrpaMMHOI0 MaTepuaia, JOMYCKaeT CYIIECTBEHHbIE ONIMOKM MPH OTBETaxX Ha
BOMPOCHI OUJIETa, HE MOXET JIOTHUECKH MPABWIILHO NIEpeiaTh HH(OPMAIIHIO.

8 IlepeyeHb OCHOBHOII U JIONOJTHUTEIbLHOI JUTEPATYPbI

OcHoBHas JuTepartypa:

1. lusn, JI. H. Xumus Boasl. Bomonoaroroska : ydyeoHoe mocooue / JI. H.
[usta. — Tomck : ToMmckuii monmuTexHuueckud ynupepcutet, 2014. — 83 ¢. —
ISBN 2227-8397. — TekcT : 31eKTpOHHBIHN // DIEKTPOHHO-OMOIHOTEYHAs! CUCTEMA
IPR BOOKS http://www.iprbookshop.ru/34732.html

2. Anmudanoa, A. Y. Xumus Boasl 1 MUKpoOHOJIOTHS : yueOHOE mmocooue /
A. WN. AmudanoBa. — benaropox : benropoackuii rocygapcTBEHHBIN
TexHojoruyeckud yausepcuteT um. B.I'. lllyxosa, ObC ACB, 2013. — 78 ¢c. —
ISBN 2227-8397. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-OMOIHOTEYHAs! CUCTEMA
IPR BOOKS http://www.iprbookshop.ru/28416.html

3. BepOumkas, H. W. OOmas xumus «KoMmIUIeKCHBIC COCTHHCHUS)
Meronnueckne ykazanus / H. WM. BepOurmkas. — Openbypr : OpeHOyprckuii
rocyaapctBennbiii yausepeurtet, ObC ACB, 2005. — 17 ¢c. — ISBN 2227-8397. —
Texct : amexTpoHHBIN // DnekrpoHHO-OuOMoTeyHass cuctema IPR BOOKS
http://www.iprbookshop.ru/51602.htmi

JlomosiHuTEILHAS
1. AmudanoBa, A. 1. Koatpons kauecTBa BojbI : yueOHOe mocobue / A. U.
Amudanosa. — benropon : benropoackuit TocynapCcTBEHHBIN TEXHOJIOTHISCKUAN
yauBepcuteT uM. B.I". [llyxoBa, ObC ACB, 2013. — 103 c. — ISBN 2227-8397.
— Texcr : 3nexkTpoHHbIH // DnexkTpoHHO-O0nbMMoTeyHas cucrema [IPR BOOKS
http://www.iprbookshop.ru/28352.htmi
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2. KoBanpuykoBa, O. B. Xumus : yue6Hoe nocodue / O. B. KoBanbuykosa,
O. A. EropoBa. — Mockga : Poccuiickuil yHuBepcuTeT ApyKObl HapoaoB, 2011.
— 156 ¢. — ISBN 978-5-209-03615-9. — TekcT : 3neKTpOHHbIN // DIEKTPOHHO-
onbmmoreunas cuctema IPR BOOKS http://www.iprbookshop.ru/11429.html

3. XuMus BOJbI U MUKPOOHOJIOTHS : Y4eOHO-METOAMUYECKOE Moco0ue K
MpakTuYeckuM 3aHsaTusM / cocraputenu B. @. badkun, B. H. Suenko, E. I1.
EBceeB. — BopoHex : BopoHeXCKkHil TOCY1apCTBEHHBIN apXUTEKTYPHO-
cTpoutenbHblid yHUBepcuTeT, ObC ACB, 2016. — 97 ¢. — ISBN 978-5-89040-
598-2. — TeKcT : 3NeKTPOHHBIH // DneKkTpoHHO-0nbnoTeuHas cucrema IPR
BOOKS http://www.iprbookshop.ru/60719.html

O Ilepeuenb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOM
cetu «MMHTEpHET»

12.05.2021

Ne | HaumenoB | Tematnka Hauvano HanmeHnoBanue opranuzanuu u
aHue JIEWCTBUA U CPOK | HOMEpP JI0TOBOpa
pecypca JIEACTBUSA
JIOTOBOpA
1 | Znanium.c | YHuBepcaibHas 17.07.2019 Horosop Ne 3818 5bC ot 11.06.19
om 16.07.2020
17.07.2020 Horosop 4517 3BC ot 03.07.20
16.01.2021
17.01.21 JHorosop 4943 OBC ot 23.12.20
16.07.21
17.07.21 Horosop 5291 OBC ot 02.07.21
16.01.22
2 | Uzpatensc | Berepunapus 000 «13n-Bo JIaub»
TBO CenbCK. X03-BO 13.01.2020 Kontpakr Ne940 ot 12.12.19
«JIanp» Texnomorus 12.01.2021
XpaHEHUS U
nepepadoTKu 13.01.21 Kontpakr Ne 814 ot 23.12.20 (c 2021
[MUILEBBIX 12.01.22 roja OT/A. KOHTPaKThl Ha
POIYKTOB BETEPUHAPUIO U TEXHOJIOTUIO
nepepad.)
KonTpakt Ne 512 ot 23.12.20.
3 | IPRbook YHuBepcanbHast 12.11.2019- 00O «Aii [Tu Dp Meana»
11.05.2020 JInnen3nonubIit 1oroBopNe5891/19
ot 12.11.19
12.05.2020
11.11.2020 00O «Ai# [1u Op Meaunay»
Jlnnen3nonubIit 10roBopNe6707/20
12.11.2020 o1 06.05.20
11.05.2021
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11.10.2021 00O «Ai [1u Dp Menua»
JInnen3nonHbI# 10roBopNe7239/20

ot 27.10.20
000 «Aii ITu Op Menua»
Jlnuen3noHHbIH 10roBopNe7937/2111
ot 12.05.21
IOpaiir Paznen 08.10.2019 Ot 08.10.2019 Ne 4239
«Jlerennapunie 08.10.2020 , be3Bo3Me3HbIi, ¢ IpaBoM
KHUTH» NPOJJICH HA TOJT | €KErOJHOTO MPOJUICHUS
I'ymanutapHsle, 1o 08.10.2021 | Paznmen «JlerennapHbie KHUTHY
€CTEeCTBEHHBIE
HayKH,
OHOJIOrMYEeCKUeE,
TEXHUYECKHE,

CEJILCKOE
XO3SIUCTBO

10 Metoguyeckne YyKazaHMsl [JIA OOy4alOUIUXCAd IO OCBOEHHIO
AUCHMIIIMHBI

1 Kaiiroponona E. A. Heopranuueckast 1 aHauTH4YECKask XUMUSA : y4e0.-MeTOI.
nocobue / E. A. Kaiiropogora, 1. . Cunoposa. — Kpacaogap: KyoI'AY, 2016. —
138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2 Haymosa I'.'M. TexHuka BeIeHUs] XUMHUUYECKOTO 3KCIIEPUMEHTA B JJaOOpaTOpHUH
xumun / I'M. Haymoa, E.K. f6nonckas, E.A Kaiiropomoa. — KpacHonap:
Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08 tekhnika_vedenija_khimichesko
go_ehksperimenta.pdf

11 Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX
IPH OCYHIECTBJIECHNH 00PAa30BaTEJbLHOIO NMPOLEcca M0 AMCIHUIINHE,
BKJIOYasl nepevYeHb IPOIrPAMMHOI0 o0ecreyeHUu U
UH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM

Nudopmarimonaple  TEXHOJIIOTHH, WCIHOJb3yEeMbIE TPH  OCYIIECTBICHUU
o0pa3oBaTeILHOTO  Mpoliecca MO  JUCHUIUIMHE  TO3BOJSIOT:  O0ECHEUYUTh
B3aUMOJICHCTBUE MEXKAY YYaCTHUKaMHU 00pa3oBaTeIbHOTO Mpoliecca, B TOM YHUCIIE
CUHXPOHHOE€ U (WJIM) AaCHHXPOHHOE B3aWMOJIEUCTBUE TIOCPEIICTBOM CETH
"Nutepuer"; ¢duxkcupoBaTh X0 00pa30BaTENBLHOTO IMpoliecca, pPe3yIbTaTOB


http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija._Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija._Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf

MPOMEKYTOYHOM aTrecTalud IO JUCHMIUIMHE U  Pe3yJbTaTOB OCBOCHHS
0o0pa30BaTeIpbHON IMPOTrpaMMBbl; OpPraHM30BaTh Ipolecc 00pa3oBaHUs IyTEM
BU3yalu3allUM  HU3ydyaeMod  MHGOpPMAIMM  MOCPEACTBOM  HMCIOJIb30BAHMS
Mpe3eHTaluui, y4yeOHbIX (UIBMOB; KOHTPOJUPOBATH PE3yibTaThl OOy4YeHHUS Ha
OCHOBE KOMITBIOTEPHOT'O TECTUPOBAHUS.

11.1 IlepeyeHb TUMIEH3HOHHOI'0 POTPAMMHOI0 00ecrneYeHus

Ne, HammeHnoBaHue Kpartkoe onucanue

1 | Microsoft Windows OnepanuoHHas cucTeMa

2 | Microsoft Office (Bkimtouaer | ITakeT 0pHCHBIX PHITOKEHHUI
Word, Excel, PowerPoint)

3 | Cucrema TecTUpOBAHUS TectupoBanue

INDIGO

11.2 Ilepeyenb npogecCuOHATBHBIX 023 TAHHBIX M1 HHGOPMAIMOHHBIX
CIPABOYHBIX CHCTEM

Ne | HammeHnoBaHmue TemaTuka DIIEKTPOHHBIN aJIpec
1 | HayuHas s5ekTpoHHass | YHUBepcajbHas https://elibrary.ru/
oubanoreka eLibrary

11.3 Joctyn k cetu UHTEpHET

Hoctyn k ceru WuTepHeT, HOCTYym B D3IEKTPOHHYIO HHGOPMAIIMOHHO-
o0pa3oBaTeIbHYIO CPEly YHUBEPCUTETA.

12 MarepuaibHO-TeXHHUYECKOe o0ecnieueHne 00yueHUs Mo JUCIUNJINHE
[InanupyemMble TOMEIIEHUS JJIsl IPOBEICHUS BCEX BUIOB YUEOHOU NEATETbHOCTH

HanmenoBanue Anpec (MECTOIONOKEHHE)
yueOHbBIX MOMEIICHUI 115
MIPEIMETOB, MPOBEICHUS BCEX BUIIOB
KYpCOB, yaeOHOIl eI TeThbHOCTH,

HaumenoBanue nomemeHuit 11 MpOBEIEHUSI BCEX
BHIOB y4eOHOM! JEATENFHOCTH, IIPEyCMOTPEHHON
y4eOHBIM TUTAHOM, B TOM YHCJIE TIOMEIIEHHS /IS
CaMOCTOSITETTbHON PaOOTEHI, C yKa3aHUEM HEPEUHS
OCHOBHOTO 000pYIOBaHUS, YIEOHO-HATIISITHBIX
MOCOOMH 1 UCTIONB3yEMOT0 MPOrPaMMHOTO

JACITATUTAH
(Momyneit),
MPAKTHKH, HHBIX
BHJIOB ydeOHOU
JIEATEIILHOCTH,
MPEAYCMOTPEHHBI

MPEeTyCMOTPEHHON
Y4eOHBIM IIIIaHOM (B
cirydae peanu3anuu

0o0pa3oBaTenpHON

MIPOrpaMMBbl B CETEBOI
(hopme TOTTOTHUTETBHO

X y4eOHBIM obecneucHi YKa3bIBaeTCs
TUTAHOM HaMMEHOBAaHHE
o0pa3oBaTeIbHON OpraHM3allH, C KOTOPOH
TIPOrpaMMBbI 3aKJII0YEH JOr0BOD)

1 2 3 4



https://elibrary.ru/

«XUMUSA U
MUKPOBHOJIOT
1S BOJIbI»

ITomemenue Ne231 300, mocagouHbIx MecT — 12;
romaas — 43,2KB.M; yaeOHast ayAuTOpHs IS
TIPOBEICHUS 3aHATHI CEMHHAPCKOT0 THUTIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBIIOIIHEHHUS KYPCOBBIX pador),
IPYIIOBBIX U WHIMBUIYaJIbHBIX KOHCYIbTALUH,
TEKYIIEro KOHTPOJISl ¥ POMEKYTOYHOM aTTEeCTaIuH.
crienaIn3upoBanHas Meoenb(yaeOHas qocka,
yueOHast MeOeb).

TTomemenue Ne257 300, mnomans — 16kB.M;
MOMEII[CHUE IS XPAHCHHS 1 IPOPUIAKTUIECKOTO
00CTy>)XnBaHUsl yI€OHOT0 000pYIOBAHMSI.
XOJIOAWIBHUK — 1 IIT.;
nabopaTopHOe 000PYyI0BaHUE
(Becbl — 2 mT.;).

TTomemenue Ne232 300, nocagouHbIx MecT — 12;
wiomaab — 42,9xB.M; YueOHas CrieluaIn3upoBaHHas
nabopaTopusi XUMUH BOJIbI (Kadeapbl XUMHUK) .

nabopaTopHoe 000pyJ0BaHHE
(mo3aTop — 3 mit.;);
TEXHHYECKUE CPEJICTBA O0YUCHUSI
(3xpan — 1 mrt.);

CrenyaIu3upoBaHHas MeOesb(yueOHas 10cKa,
y4yeOHas Me0erb).

TTomemenue Ne233 300, nocagouHbIX MecT — 12;
iomaap — 42,4kB.M; 1abopaTopus .
crieraIn3upoBanHas MeoOenb(yueOHas qocka,
yuebHas Mebenb).

TTomemenne Ne412 300, mocagouHbix MecT — 144,
wiomaap — 131,7xB.M; yaeOHast aymuTopus 1is
NPOBEJECHHS 3aHATHH JIEKIIOHHOT'O THIIA.
CIUINT-CHUCTEMA — 2 IIT.;
crienraIn3upoBanHas MeOenb(yueOHas qocka,
yuebHast mebenb);

TEXHUYECKHE CPEeIICTBA 00yUeHNUs, HaOOpHI
JIEMOHCTPAIMOHHOTO 000pYI0BaHUS U yueOHO-
HATJISHBIX TI0COOHi (HOYTOYK, IIPOEKTOp, IKpaH);
nporpammuoe obecriedenue: Windows, Office.

ITomemenue Ne234 300, nocaxouHsix MecT — 12;
miomans — 38,0kB.M; YueOHas CIIeIHaTN3UpOBAHHAS
71ab0paTopus AaHATUTUYECKON XUMHUH (KaeIphl
XUMUH) .

nmabopaTopHOe 000pyI0BaHNE
(mkad maboparopHbIii — 1 mT.;
meHTpudyra — 1 mr.;);

CrenraTn3upoBaHHas MeOenh(yaeOHas qocKa,
yueOHast MeOeb).

350044, KpacHogapckuii
Kpaii, r. Kpacuonap, yim.
nM. Kanununa, 13

«XUMUS U
MUKPOBHOJIOT
1S BOJIbl»

ITomemenue Ne420 I'JT, mocagouHsIx MecT — 25;
mIomanb — 53,7KB.M; IOMEIIIEHHE IS
CaMOCTOSITETILHON PaOOTHIL. TEXHUYECKHE CPE/ICTBA
00y4eHIA(KOMIBIOTEp ePCOHAIBHBIN — 13 mIT.);
JOCTYII K ceTH «VIHTepHEeT»; AOCTYH B JIEKTPOHHYIO
“H(pOPMAIMOHHO-00pa30BaTENbHYIO Cpery
YHUBEPCHUTETA;
CIeIMaIn3upoBaHHast MeOelnb (yaeOHas MeOeb).

350044, KpacHogapckuit
kpai, r. KpacHonap, yi.
M. Kanununa, 13




[Iporpammuoe obecnieuenue: Windows, Office,
CIICIMATTM3UPOBAHHOE JIMIICH3UOHHOE M CBOOOTHO
pacmpocTpaHseMoe IporpaMMHoOe oOecredeHue,
MPEyCMOTPEHHOE B pabouell mporpaMme




