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Pabouas mporpamMma JUCHUIUIMHBI «XUMHUS U MUKPOOHOJIOTHS BOJBD) pa3paboTaHa Ha OC-
HoBe ®I'OC BO 20.03.02 «IIpupoaoo0ycTpoiCTBO U BOJIONOIB30BAHUEY, YTBEPKIACHHOTO
npukazom MunncrepctBa oOpazoBanus u Hayku P® 26.05.2020 r. Ne 685, npoduins noa-
rotoBku «V/H)XeHEepHbIE CHUCTEMBI C/X BOAOCHAOKEHHWs, OOBOJAHEHUS U BOJOOTBEICHUS
(mporpamma akajieMU4yecKuil 6akaiaBpuar).

ABTOD:

1]

K.X.H., JOLICHT ) C. A. IlectyHoBa

Pabouas nporpamma o0Cy»kJ/ieHa 1 PEKOMEHJ0OBaHa K YTBEP)KICHUIO pellieHueM Kadeapbl
xumuu ot 15 mas 2023 r., npoTokon Ne 9.

3aBenyronuii kadenpoit
1.X.H., mpogeccop E. A. Kaitroponosa

Pabouas nporpaMmMa o100peHa Ha 3acelaHuy METOJUYECKON KOMUCCUU (aKyJIbTeTa
TUAPO-MEMOpalny, MpoToKoa ot 22.05.2023r., mporokoi Ne 9.

[Ipencenarens
METOINYECKON KOMUCCHUU

A. E. Xamxuon
1.T.H., mpodeccop 4

PykoBoaurens

OCHOBHOU MpohecCHOHATBHOM

00pa3oBaTeabHOI MPOrPaMMBI,

K.T.H., IOLICHT /3 B. B. Banxa




1 leanb u 3aga4u OCBOEHUS AU CIUILIHHBI

Iesib10 OCBOCHUS TUCIUILTUHBI « XUMUS 1 MUKPOOHOJIOTHS BOJIBI» SIBIISIETCS

— (opMHpOBaHNE KOMIUJIEKCA TEOPETUYECKUX 3HAHUN 10 XMMUU BOJBI M BOJHBIX pac-
TBOPOB, TEOPETHYECKUM OCHOBAM XMMHUYECKHX, (PU3UKO-XUMUYECKUX U MUKPOOHOIOTHYe-
CKHUX IPOIECCOB OYMCTKU BOJIbI B UCKYCCTBEHHBIX U MPUPOAHBIX YCIOBUSX;

— pa3BUTHE NPAKTHUYECKUX YMEHUN M HaBBIKOB PELICHUS KOHKPETHBIX MPOU3BOI-
CTBEHHBIX 3a/1a4, CBA3aHHBIX C OIEHKOM KauecTBa BOJbI M BEIOOPOB CIIOCOOOB 00pabOTKH
IPUPOJIHBIX U CTOYHBIX BOJ] PA3TUYHOTO COCTaBA.

3agaum M CUUILTHHBI

— JIaTh HEOOXOAMMBIE 3HAHUS O CTPOSHUH U OCHOBHBIX CBOMCTBaxX BOJBI, O (PU3UKO-
XUMHYECKHUX MPOLECCAX, IPOTEKAIOIMNX B IPUPOIAHBIX U CTOYHBIX BOAAX;

— O3HAaKOMHTh O0YYaroIMXCsl ¢ MPUHLUUIIAMU aHaJIM3a MPUPOAHBIX U CTOUYHBIX BOJ
JUISL OLIEHKHM KauyecTBa BOJIbl, UCIOJIb3YEMOU ISl IPOMBILUIEHHBIX H X035HCTBEHHO-OBITO-
BBIX 1ICJICH;

— Hay4YUTb OPUEHTUPOBATHCS B XUMUYECKON U (PU3UKO-XUMUYECKON XapaKTEPUCTUKE
OPUPOAHBIX CTOYHBIX BOJI, B MHOTOOOpa3uu MHUKPOOPTaHU3MOB, OOMTAIOUIUX B BOJHOMU
cpeae, HOHUMATh B3aNMOOTHOIIEHUS MEXKY Pa3JIMYHBIMU UX BUJIAMU;

— c(hOopMHUPOBATH MIPEACTABICHHUSI O COBPEMEHHBIX TEXHOJIOTHYECKUX METOAax o0pa-
OOTKM MPUPOAHBIX U CTOYHBIX BOJ U croco0ax ux o0e33apaKuBaHus, 0 OaKTepUoIoruye-
CKOM aHaJIM3€ BOJ U O METO/1aX OMOJIOrMYECKON OYMCTKU CTOYHBIX BOJ;

— HAy4MTb crioco0aM IMOIy4eHHs 3TOH MH(GOpMaluu B HAyYHOU JIUTEpaType, crpa-
BOYHOM U HOPMATUBHO-TEXHUYECKOU TOKYMEHTALWN

— BbIpa0OTaTh YMEHHUS UCIIOJIb30BaTh MOJYUYECHHbBIEC 3HAHUS U HABBIKM B TEXHOJIOTH-
YECKHUX U MPOEKTHBIX PEIICHUAX [UIS pacueTa rOJI0BHBIX COOPYKEHUN BOJOIPOBOIA U CTAH-
LU{ adpalliy M0 YJIYYIICHUIO Ka4yeCTBa MPUPOJHBIX BOJ, B PELICHUN PsAIA DKOJIOTHYECKUX
po0Jem;

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JUCHMILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH pe3yabTaTamu ocBoenus OIIOII BO

B pesyabrate 0cBOeHMs AMCUMILIMHBI (OPMHUPYIOTCS CJIeAyOLIHEe KOMIIETeH-

111178

[IKC 1 Cnocoben coOupaTh, aHAIU3UPOBATh U CUCTEMATU3UPOBATh UCXOAHBIC JAaH-
HBI€ JIJISl IPOEKTUPOBAHUS CUCTEM BOJOCHAOXKEHUS, 0OBOJHEHUS U BOAOOTBEACHUS UIH UX
AIIEMEHTOB;

[IKC 1.5 Ananusupyer ¥ cOriacoBbIBAET MPOCKTHYIO HH(POPMAIIUIO TTO CUCTEMaM BO-
nocHa0KeHus, 00BOAHEHUS U BOJIOOTBEACHHMS UIIU UX DJIIEMEHTOB JIJIs1 IOJATOTOBKH aKTyallb-
HBIX MTPOEKTHBIX PEIICHUI B COBPEMEHHBIX YCIOBHSIX



B pesynbrare u3ydeHHs IUCHUIUIMHBI «XUMHS U MHUKPOOHOJIOTHS BOABD) 00yYaro-
IIMICS TOTOBUTCS] K OCBOGHUIO TPYAOBBIX (DYHKIIMN U BBIOJHEHUIO TPYJIOBBIX JICHCTBUI:
[Tpodeccuonanbubrit cranmapt 16.146 «Cnenuanuct B 00J1aCTH TPOSKTHPOBAHUS CUCTEM

BOI[OCHa6)KeHI/I$I U BOOJOOTBCACHUA 00BEKTOB KAITUTAJILHOTO CTPOUTCIILCTBA.

TpynoBas pyHKITHS OnIpenenseTcs Cueuain3auei, o KoTopor OyAeT MoJIydeH qu-
JIOM.

TpynoBbie AEHCTBUS ONPEACIISIOTCS TOKHOCTHBIMU O0S13aHHOCTSAMM.
O6s1acTb NpoPecCuOHATBHOM AeATeJbHOCTU: 16 CTPOUTENBCTBO U KOMMY-
HaJIbHO-OBITOBOE X03SIMCTBO
Tunbl npodeccuoHaNbHBIX 321a4: [[pOEKTHO-U3BICKATEIBCKUH.

B pe3ynbrare 0CBOCHMS TUCHUIUIMHBI OOYYAIOIINIICS TOTOBUTCS K CJIEAYIOLIUM BU-
JlaM JIeSITeIbHOCTH, B COOTBETCTBUU ¢ 0Opa3oBarenbHbIM cTanaapToM ®I'OC BO 20.03.02
[0 HampaBJICHUIO MOATOTOBKU «IIprpogoo0ycTpoiicTBO U BOAOMOIb30BaHNUE» (YPOBEHb
aKaJeMHUYecKHil OaKkaaBpuar).

Buab! npogeccuoHanbHOM 1eATeIbHOCTH:

lIpoexmmuo-uzvickamenvckas:

— MPOBEJCHUE U3BICKaHUU sl (OpMUpPOBaHUS 0a3bl JaHHBIX MPU MPOCKTUPOBA-
HUU 00BEKTOB MPUPOI000YCTPOMCTBA U BOJIOIIOJIB30BAHUS, OLIEHKE UX COCTOSIHUS MPU UH-
AKEHEPHO-IKOJIOTUYECKOMN SKCIEPTU3E U MOHUTOPUHTIE BIUSHUS HA OKPYKAIOIIYIO CPEAY.
IlepeyeHs npodeccuoHaILHBIX CTAHAAPTOB € YKazaHueM OT®:
[Ipodeccuonanbupiit cranaapt 16.146 «Crnenuanuct B 00J1aCTH MPOSKTUPOBAHUS CUCTEM
BOJIOCHA0XEHUS U BOJAOOTBEICHUSI 00bEKTOB KalUTaIbHOTO CTPOUTEIHCTBA

OT®: [IpeanpoekTHAas MOJATOTOBKA CUCTEM BOJOCHAOKEHHUS U BOJOOTBEIACHUS 00b-

€KTOB KallUTAJIbHOTO CTPOUTEIIHCTBA

OT® : [ToaroroBka MPOEKTHOM JOKYMEHTAIIUU CHUCTEM BOJIOCHAOXKEHUS U BOJOOTBE-

JeHUsI OOBEKTOB KaUTaJIbHOTO CTPOUTEIHCTBA

OT® : PykoBOJICTBO MPOEKTHBIM MOIPA3IETIEHUEM 10 pa3pabOTKe CUCTEM BOJOCHA0-

KCHUA U BOOJOOTBCIACHMUA 00BEKTOB KaIlUTaILHOTO CTPOUTCIILCTBA

TpynoBas ¢pynkuus: [IpeaqnpoekTHas MOArOTOBKA CUCTEM BOAOCHAOXEHUS U BOJIO-
OTBEACHUSI OOBEKTOB KaMTAIIBHOI'O CTPOUTENILCTBA.
[ToaroToBKa MpPOEKTHOW JOKYMEHTAIIMM CUCTEM BOJOCHA0KEHUS U BOAOOTBEIACHUS

00BEKTOB KallUTaJILHOTO CTPOUTCIILCTBA.

TpynoBsie aeiicTBuUs: PyKOBOACTBO MPOEKTHBIM MOApa3ieIEHUEM M0 pa3paboTKe Cu-
CTEM BOJOCHA0XKEHUS U BOJOOTBEACHUSI OOBEKTOB KAaTUTAIBHOI'O CTPOUTENILCTBA

Iliianupyembie pe3yabTaThl 0CBOCHUS KOMIIETEHUIUI
¢ yueToM npogeCCHOHAJILHBIX CTAHIAPTOB



Kareropun

HasBanue 0000-

K TPYIOBbIE IEHHOM
OMIICTCHITUS N
3HaTh YMETH 3 TPy 10Boit QyHK-
JIehCTBHS
10701
I[IKC 1 Cnocoben | OcHoBHBIE 3aKOHBI | PaccunThIiBaTh PykoBoacTso ObecrieucHne
cobuparb, aHAIHU- | ecTeCTBEHHOHAYY- CKOpPOCTb XuMHue- | TPOCKTHBIM HACEJICHUSl Kaye-
3UpOBaTh M CHCTC- | ypix nucHUIUINH, He- | CKUX peakuuii u ux | 1O/APasAeIc- CTBEHHOH MHUThE-
MAaTU3HpPOBAaTh MC- HHUEM II0 paszpa- N N
00X0MMBIC ISl WC- | HAIPABJICHHOCTb, BOl BOOON W
XOJHBIC  JaHHbBIC 0OTKe  cHucTeM .
IMOJIB30BAaHUS B MPO- | ONPEaCISITh KOIU- CTOMYHMBOIO BO-
JUIS. TIPOEKTUPOBA- p pea BomocHaGxeHus | V'
HUS CHCTEM BOJIO- (pecCHOHAILHOI Jie- | YECTBEHHOE COJIEP- | i BOJIOOTBEIE- JOCHA0KEHHUS
CcHAOXKEHMUS, 00- | ATEJIbHOCTU: XHUMH- | )KQHUE PACTBOPEH- | HUSA  OOBEKTOB | A
BOJHCHHUSA W BOOO- | YECKUE DJIEMEHTHI U | HOI'O BELICCTBA, KalnnuTaJbHOT'O IIPOMBIIIJICHHBIX
OTBEICHUA WK UX | yx COeMUHEHUS; Pe- | OCMOTHYECKOTO CTPOHUTCIBCTBA | M XO3AMCTBEHHO-

3JIEMEHTOB.
nua:

[IKC 1.5 Ananu-
3UpYyeT U COrJaco-
BbIBA€T  IPOEKT-
HYI0 MH(OPMALINIO
10 CUCTEMaM BOJIO-
cHaOxeunst, 00-
BOJIHEHUSI U BOJIO-
OTBEICHUS WM HX
3JIEMEHTOB IS
MOJITOTOBKH  aKTy-
aJIbHBIX  TIPOEKT-
HBIX pCEIICHHH B
COBPEMEHHBIX
YCIIOBUSAX

AKIIMOHHYIO CIIOCO0-
HOCTh BEIIECTB;
KucnotHo-ocHOB-
HblE M  OKHCIH-
TEJIbHO-BOCCTAHOBU-
TeJIbHBIE CBOMCTBA
BEIIECTB; AHCIepC-
HBIC CHCTEMBI WX
KJIAaCCU(UKAIINIO;
XUMHUYECKYIO TEPMO-
JUHAMHUKY W KHHE-
THUKY. Oxkucnu-
TEIbHO-BOCCTAaHOBH-
TEJIbHBIE MTPOLIECCHI B
BOJIHOW cpene,

HUCIIOJIB30BaHHUEC JIJIA

ux
pelIeHus 3a71a4
o0e33apakuBaHus U
00CCIIBEUNBAHUSI B
TEXHOJIOTHH  BOJO-
ITOJATOTOBKH.
OcHOBBI MHUKpOOHO-
JIOTUU BOJIBI, POIb
MHUKpPOOPTaHHU3MOB B
poIeccax caMoOYH-
IIEHUS  BOJOEMOB;
OHOJIOTHYECKON
OYHMCTKM  CTOYHBIX
BOJI B €CTECTBEHHBIX

n HCKYCCTBCHHBIX

JABJICHUS PacTBO-
POB; aHATTU3HUPO-
BaTh [[EHHOCTHBIC
aCIIeKThI ITPOOIIEM
¢dbunocodum; onpe-
JEISATh U PacCUH-
THIBaTh OCHOBHBIC
MOKa3aTeIN XUMHU-
YECKOr0 Ka4yecTBa
BOJIBI; XapaKTepH-
30BaTh OCHOBHBIC
TPyl MUKPOOP-
TaHU3MOB, HX MOD-
¢donoruueckue u
¢busnonornUecKue
O0COOEHHOCTH.

[Tonyuenne wu
o0paboTka WH-
dbopmariuu, ee
CUCTeMaTU3aIHsI
JUTSL TIPOCKTHPO-
BaHUS  CHUCTEM
BOJIOCHa0Xe-
HHUSA, OOBOIHE-
HUS U BOJOOTBE-
JIEHUS WM UuX
AJIEMEHTOB IS
MOJATOTOBKH  aK-
TYaJIbHBIX TIPO-
eKTHBIX  pellle-
HHUI B COBPEMEH-
HBIX YCJIOBHSIX C
HCIIOJTb30Ba-
HUEM COBpe-
MEHHBIX TEXHO-
JIOTUYECKHUX Me-
TOJIOB OYHCTKH
OPUPOAHBIX U
CTOYHBIX BOJ U
croco6oB ux
o00e33apaxxuBa-
HUSL.

OBITOBBIX LIEJIEHA.




Kommerenius

Kareropun

3HAaTb

YMETb

TPYOBBIE

IEUCTBUA

Hazpanwne 0600-
LIEHHOU
TPyOBOH (hyHK-
UH

YCIOBMSIX o0pa-
OOTKHU CTOUYHBIX BOJ;
OCHOBBI  IIPUPOJIO-
OXPAaHHOIO 3aKOHO-
JaTeabCTBa, HOpPMa-
TUBHBIC AaKTBl IO
IpUPOJ000YCTpOii-
CTBY M BOJOIOJb30-
BaHUIO.

3 Mecto nucuniuindbl B cTpykrype OITOII BO

«XUMUS 1 MUKPOOHOJIOTHS BOABD) SBJISIETCS TUCHUILIIMHON BapUAaTUBHON YacTH (Ya-
cTd, hopMupyemMoit yuacTHuKamMu odpaszoBaTeabHbIX oTHOIeHUH) OITOIT BO noaroroBku
oOyyaroruxcs 1o HarpasieHuto 20.03.02 «[Ipupoaoo0ycTpoiicTBO U BOIOMIOIB30BAHUEY,
npoduiib «HXEeHepHbIE CUCTEMBI CEIIbCKOXO03iCTBEHHOTO BOJJOCHA0KEHNS, 00BOTHEHUS
¥ BOJIOOTBEICHU (IIporpaMMa akaaeMHUIeCKHid OaKaaaBpHar).




4 Oobem qucuuiuinHb (108 yacoB, 3 3a4eTHBIX CAMHUIL)

. O0ObeM, yacoB
Bunsl yueOHoI paboThI
OuHas 3aoyHasa

KonrakTHasi padora 51 11
B TOM YHCIIE:
— ayIMTOpHAas 10 BUIAM yueo- 51 11
HBIX 3aHATHH

—— JIeKITUH 18 4

—— IIPAKTHYECKUE e .

- TabOpaTOpHbBIC 32 6
—— BHEAYIUTOpHAs

——3a4eT 1 1

— JK3aMeH

— 3alUTa KypCOBbIX paboT ) )
(IpOeKTOB)
CamocrosiTesbHas padora 57 97
B TOM YHCIIE:
— KypcoBas paboTta (mpoekT)™
—— [IPOYHE BHJIBI CAMOCTOSTECIIb-
HOU pabOTHI
Hroro nmo gucuunjinue 108 108

5 Coaep:xaHue TUCUUILIAHBI

ITo utoram nzyyaeMon ITUCHMUILUIMHBI O0yYarOIIUECs CIA0T 3a4eT.
JucrunnHa u3ydaercs Ha 2 kypce, B 1 ceMecTpe ouHOUW (popMbl 00yUe-
HUS, HA 2 Kypce, B 1 CEMECTPE 3a0YHOM (POPMBI OOyUCHHUS .

ConepikaHue ¥ CTPYKTYpPa IMCHUIIMHBI 10 0YHOH (popme 00yUeHUs

Q Buabl yueOHoii padoThl, BKIOYAS
b =
= £ CaMOCTOSITEJIbHYIO Pa0doTy CTYIeHTOB
L
No Tema. ) o | M TPYI0EMKOCTE (B yacax)
/o OcHOBHBIE BOIIPOCHI = 5 5 Camocro-
= = ) Jlaboparop-
2 = s | Jlekuumn sITeNIbHAS
e o (5] HEIE 3aHATUA
S Z &) pabora
BBenenne. Bona B 6uochepe. Ponb
BOJbl B KM3HU BOJIOEMOB, IOYBBI,
pactuTensHOro u xuBotHOro mupa. | HKC 1
1-2 | [Ipou3BoACTBEHHAS JEATEIBHOCTD H 3 4 8 6
HKOJIOTHYECKUE MPoOIeMbl. XO03sii-
CTBEHHO-TIMTHEBOE, CEIBLCKOXO03SIH-
CTBEHHOE M IPOMBIIUIEHHOE BOJIO-




/o

Tema.
OcHOBHBIE BOIIPOCHI

Dopmupyemsbie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoi#i padoThl, BKJIOYAS
CaAMOCTOSITEJIbHYI0 Pa00Ty CTYJI€HTOB
U TPYJA0EMKOCTh (B Yacax)

Camocrto-
Jlaboparop-
Jlexknuu SITEJILHAS
HBIE 3aHITHS
pabora

cHaOxenune. BzanuMocBa3b BOZocHA0-
KeHHs, 00BOTHEHU S, BOJJOOTBEICHHS
C MI00aNbHBIM KpPYrOBOPOTOM Be-
niecTB. TeXHUYEeCKud Iporpecc u
OXpaHa BOJHBIX PECYpPCOB.
Boansie pecypebl PO. Pammonans-
HOE€ HCIOJb30BAHUE M OXpaHa BOJ-
HBIX pecypcoB. HopmaTtuBHbIE 10KY-
MEHTBI.
I. Teopernueckue OCHOBBI XHWMHUHU
BO/JIbI
1.1 Crpoenue monexyisl BoJsl. Bo-
nopoaHas cBsizb. CTpyKTypa JibJa.
Crpykrypa »xuakod Boabl. [lua-
rpamma cocTosiHus Bojibl. CTpyKTypa
BOJIHBIX PACTBOPOB. AHOMAJIMH BOJIbI
U UX CBSI3b CO CTPYKTYPOM.
1.2 PacTBOpUMOCTH Pa3TUYHBIX Be-
miecTB B Bojie. TertoBbie 3¢ HeKThI
npu pactBopeHuu. Bona yHuBep-
calbHBIN pacTBOpUTENb. [Iponssene-
HUe pacTBOpUMOCTU. CBs3b pacTBO-
PUMOCTH C TPUCYTCTBHEM JpPYTUX
BEIIIECTB CO CTENEHBIO IHCIIEPCHO-
CTH TBepAOH (ha3bl.
CriocoObl  BBIpa)KEHUSI KOHIIEHTpa-
IIUHM PACTBOPOB M PACTBOPUMOCTb.
1.3 CBoiicTBa BOJIHBIX pacTBOPOB.
Temmneparypa 3aMep3aHusi U KHIIE-
HUs pacTBopoB. uddysus u ocmoc.
CBoiicTBa pacTBOPOB DJIEKTPOJIUTOB.
KucinoTHO-OCHOBHBIE paBHOBECHS B
BOJIHBIX PacCTBOpPAX.
Huccounanus Boabl. AKTHBHas pe-
akuuu cpensl — pH.
['maponu3 (rUIpONIN3 KOAryJSHTOB).
KomriekcooOpa3oBanne B BOJHBIX
pacTBopax.
VYTIEeKUCIIOTHOE PaBHOBECHE B BOJIE.
KHCIOTHOCTD U I11€10YHOCTD BOJIBI.
ATpEecCUBHOCTh W  CTAOWJIBHOCTH
BO/JIBI.
1.4 OxucnuTenbHO-BOCCTAHOBUTEIb-
HbI€ MPOLIECCHI B BOJHBIX PACTBOpAX.




/o

Tema.
OcHOBHBIE BOIIPOCHI

Dopmupyemsbie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoi#i padoThl, BKJIOYAS
CaAMOCTOSITEJIbHYI0 Pa00Ty CTYJI€HTOB
U TPYJA0EMKOCTh (B Yacax)

Camocro-
ATENbHAs
pabora

Jlaboparop-

Jlexknuu
HBIE 3aHITHS

OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE
MNOTEHIUAIBL.  DJIEKTPOXUMUYECKHE
npouecchl. BozaeiicTBue BoAbI Ha
MaTepHuayibl: KOPpPO3Us METALIOB U
OeTOHA B BOJIHOM Cpeie.

3-4

2. Qusuueckas u KOJLIOUOHASL XUMUS
NPUPOOHBIX 800

2.1 OcHOBBI XUMHUYECKOU TEPMOIH-
HAMUKHU.

2.2 Xumudeckass KHHETHKA W Kara-
3.

2.3 XuMHUs HOBEPXHOCTHBIX SIBJICHUMN
U TUCTIEPCHBIX CUCTEM.
[ToBepxHOCTHBIE siBIEHUS. ANCOpO-
[[Usl Ha TIOBEPXHOCTU pasjesia XKuji-
KOCTh-Ta3.

2.4 Knaccubukamus IUCIIEPCHBIX
cucteM. CBolicTBa KOJIJIOUJHO-IHC-
MEPCHBIX CUCTEM. YCTOWYUBOCTH U
KOAryJisiiisi KOJUIOUAHBIX CUCTEM

3. ITlpuponnsie Bonbl. Ilokazarenu
KauyecTBa BOJIbI.

3.1 KpyroBopoT Bojbl B HpUPOJE.
Mupossie BogHbIE pecypchl. BogHbie
pecypcel Poccun.

3.2 OU3MKO-XUMHUYECKast XapaKTepH-
CTUKAa MPUPOJHBIX BO/I.

3.3 XuMu4eckrue KOMITOHCHTHI TPH-
POJIHBIX BO/I.

3.4 OcHOBHBIE TTOKA3aTENN KayecTBa
BOJIBI.

3.5 IleneBoe Ha3HAUEHUE BOJI.

4. MeTobl XMMHUYECKOTO aHaIu3a
COCTaBa BOJBI.

4.1 I'paBUMETpHUYECKUI aHAIIN3.

4.2 TutpuMeTpuUuecKuil aHalIu3.

4.3 HHCTpyMEHTalbHBIE METOJbI
aHanu3a (moTeHIHoMeTpus, ¢GoTo-
METpHSI)

IIKC 1

5. OCHOBHBIE CBEJICHUS 110 OPTaHU-
YeCKOM XUMHHU

5.1 YrneBogopoasl U UX HEKOTOPHIE
MIPOU3BOHBIE.

5.2 Cuptsl U (heHOIIbI

5.3 ANbJEruasl U KETOHEL.

I[IKC 1




/o

Tema.
OcHOBHBIE BOIIPOCHI

Dopmupyemsbie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoi#i padoThl, BKJIOYAS
CaAMOCTOSITEJIbHYI0 Pa00Ty CTYJI€HTOB
U TPYJA0EMKOCTh (B Yacax)

Camocro-
ATENbHAs
pabora

Jlaboparop-

Jlexknuu
HBIE 3aHITHS

5.4 KapOOHOBBIE KHCIIOTHI U KHUPBHI.
5.5 YrneBogsl (caxapa).

5.6 [Tonmumepu3anus U MOJIMKOH/ICH-
canusi.

5.7 AMUHOKHCIIOTBI U OENKH.

5.8 Hexoropsle BaxkHeimume rere-
POLIMKINYECKUE COSAMHEHHUS.

6. ®OuU3HKO-XMMHYECKHE OCHOBBI
MPOLECCOB  BOJOMOJATOTOBKH U
OYHCTKH CTOYHBIX BOJI.
6.1KnaccuduyBuus mnpumeceir 1o
(ha30BO-TUCTIEPCHOMY COCTOSHHUIO.
6.2 MeTtoapl 00pabOTKH BOJBI U TEX-
HOJIOTUYECKUE CXEMBI €€ KOHIUINO-
HUPOBaHUs (COPOLIMOHHBIE METOBI,
IKCTPAKIUS, MEMOpaHHBIE METOIBI U
zp.).

6.3 OKHCINTENbHO-BOCCTAHOBUTEIIb-
HBIE€ PEAKI[UH MPU OYUCTKE BOJIBI.
6.4 Bydepusie pacTBOpBI (HCKYyC-
CTBEHHBIE U TIPUPOJIHBIC)

Poub OydepHbIX pacTBOpOB B OT-
JENBbHBIX TEXHOJIOTHYECKUX U Ono-
XUMHUYECKHX TPOoIeccax MpH
OUYHMCTKE MIPUPOJIHBIX U CTOYHBIX
BoJ. OcHOBHBIE BUABI OY(EepHBIX
pPacTBOPOB B MPAKTHUKE BOJOIMOATO-
TOBKH.

Kosmnoksuym Ne 1

I[IKC 1

7-8

7. MuKpoOHOIOTHS BOBI

7.1 Mopdomoruss u cucremMaruka
MHUKpPOOPTaHU3MOB.

7.2 ®uznonaorusi MUKpOOPraHU3MOB
(XMMUYECKHIl cOCTaB KIETOK MUKPO-
OpraHu3MoB, (epMEHTHI MUKPOOpPTa-
HU3MOB, KOHCTPYKTHBHBII U SHEpre-
TAYECKH MeTa0oJIM3M, THUTAHHE
MHUKPOOPTaHU3MOB, OMOXUMHUYECKOE
OKHCJIEHWE W JbIXaHWE MHKPOOpTa-
HU3MOB).

7.3 Bnusiaue ¢HakTOpOB OKpYyXKaro-
el cpenbl Ha KU3ZHEAESITEIbHOCTh
MHUKPOOPTaHHU3MOB.

7.4 PacnpocTpaHeHMe MHUKpPOOpra-
HU3MOB B TIPUPOJIE.

IIKC 1




/o

Tema.
OcHOBHBIE BOIIPOCHI

Dopmupyemsbie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHoi#i padoThl, BKJIOYAS
CaAMOCTOSITEJIbHYI0 Pa00Ty CTYJI€HTOB
U TPYJA0EMKOCTh (B Yacax)

Camocro-
ATENbHAs
pabora

Jlaboparop-

Jlexknuu
HBIE 3aHITHS

8.1 BnusHHME MHKPOOPTaHH3MOB U
NPOAYKTOB HX >KU3HEAEATEIbHOCTU
Ha Ka4yecTBO BOABI M pabOTy OUYMCT-
HBIX COOPYXCHHH (3HAaUeHUE MUKPO-
OpPraHu3MOB B IIpolieccaXx OYHUCTKU
CTOYHBIX BOJ U CAMOOYHILIEHHS BO-
JIOEMOB).

Bpennas nesTensHOCTP MUKpPOOpTa-
HU3MOB: I[BETEHHE BOJOEMa, €ro
BIMSIHAE Ha PabOTy BOJOOTBOIHBIX
OUYUCTHBIX COOPY)XEHUIl M Mepbl
60pb0BI ¢ HUMU. PazBuTie Mukpodu-
TOB B BOJAOXPaHWIHUILAX — OXJIAJUTE-
751X, Mepbl 00prOBI ¢ HUM. MHKpO-
Ouosornyeckas KOpposus.
Cune-3enensie  Boaopociud. Poub
OMOreHHBIX 3JIEMEHTOB B Ipolieccax
aBTpOodUKaAMK BOAOEMOB. bronoru-
YeCKUe MOMEXHM B CHCTEMax BOJIO-
CHa0XEHUs, BbI3bIBAEMbIE AJIJIOXTOH-
HBIMH W aBTOXTOHHBIMH OpTaHM3-
MaMH.

8.1.1 OxucneHne OpraHMYECKNX Be-
IIECTB B a3POOHBIX YCIOBHUSAX.

8.1.2 PaznoxeHue OpraHnvIecKuX Be-
IIECTB B aHaPOOHBIX YCIOBUSIX
IIpeBpalieHue CII0KHBIX OpraHude-
CKUX COEIMHEHUIl B aHa’pOOHBIX
ycioBusix. MeraHoBoe OpokeHue —
YCIIOBHS MPOLIECCA U €r0 XapaKTepH-
CTHUKHU MHUKpPO(IOpHl KUCION U Ie-
JIOYHOM cTanuit OpokeHus. Xapakre-
pucTtrka MUKPO(IOpHl aHaIPOOHBIX
PEAKTOPOB.

9. CanuTapHasi MUKpOOHOJIOTUS MTPU-
POAHBIX U CTOYHBIX BOJ (OMOIIEHO3bI
MPUPOJHBIX BOJOEMOB, CaHUTApPHO-
OakTepHooreckas oleHKa KauecTBa
Bozb). CrcTteMa canmpoOHOCTH Opra-
HU3MOB M €€ IpPUMEHEHHE s
OILICHKHU CTETEeHU 3arps3HEHHs BOJO-
ema.

XapakTep U HCTOYHUKH 3arpsizHe-
HUSl BOJOEMOB, MPOIECCH CAMOOYH-

I[IKC 1




g s Buabl yueOHoi#i padoThl, BKJIOYAS
w2
= £ CaAMOCTOSITEJIbHYI0 Pa00Ty CTYJI€HTOB
5]
No Tema. > = U TPYJA0EMKOCTh (B Yacax)
SV o
n/m OcHOBHBIE BOIIPOCHI = 5 5 Camocro-
= = o JlaGopatop-
2 = = | Jlekuuu SITEJILHAS
S o o HBIC 3aHATHS
e Z O pabora
nieHus1 BoJoeMoB. OCHOBHBIE MPUH-
IIUTIBI MUKPOOHOJIOTUYECKUX METO-
JIOB OUYHUCTKHU CTOYHBIX BOJ.
KOJUIOKBUYM No 2
Uroro nabo- | Htoro ca-
Wtoro nexnu-
paTOPHBIX MOCTOSI-
OHHBIX 4acOB .
Hroro 4acoB TEJIBbHON
18 3aHATUN paboThI
32 57

Jannas Tabnuna netanusupyer nHpopMainio u3 Tadnuibl «O0beM TUCIUIUIMHBD 0 0YHOHN (hopMe 00y-
YEeHUS OTIEIBHO.

Conep:kaHue U CTPYKTYPA IMCHUILIMHBI: IPaKTHYecKe (J1abopaTopHbIe) 3aHS-
THSA 110 (popMaM 00yUeHH S

/o

HanmMeHoBaHuEe TeMBbI

C YKa3aHUEM OCHOBHBIX BOIIPOCOB

Dopmupyemble
KOMIIETEHIIMHT

3aouHasn

Cemectp

Ounas popma
oOyueHus, Jac.

dhopma

oOyueHwusl, yac.

O3HakoMJIEHHE C TEXHHKON Oe30macHo-
CTH pabOTHI B XUMUYECKOM TaOOpaTOpHH.
Xumudeckasi 1mocyaa M 000py/IOBaHHE
nabopatopuu AJsl MPOBEICHUS aHATTU30B
BOJIBI U BOJHBIX pacTBOpoB. O3HAKOMIIE-
HUE C COCTaBaMH U PEEnTypod MPUTO-
TOBJICHUSI XPOMOBBIX CMECEH ISl MBIThS
XUMUYECKOH MTOCY/BI.

I[IKC 1

OT60p mpoOBI BOA MJIsi aHATTUTUYECKOTO
KOHTpOJIA. TeCTOBBII KOHTPOJIb 3HAHUM.

I[IKC 1

Bo3spaelicTBue BoJbpI Ha MaTepualbl: KOp-
pO3Hsl METAJJIOB B BOJIHBIX Cpelax W 3a-
1IMTAa OT HEe.

[IKC-1

I/IBYIICHI/IC COCTaBa U CBOMCTB TBCPACTO-
mero MHeMEHTa, ONpPCACIAIONINX CTOM-

ITIKC-1




/o

HaunmenoBanue TeMbl

C YKa3aHUECM OCHOBHBIX BOIIPOCOB

Dopmupyembie
KOMITETEHIINHT

Cemectp

Ounas popma
oOydeHwus, Jac.

3aouHas
dhopma

oOyueHwusl, Jac.

KOCTb CTPOMTEIbHBIX U3ACIUN U COOPY-
JKEHMH Ha €ro OCHOBE, K BO3JICHCTBHIO
BHEIIHEN cpelpl. | 1TaBHbIE BUIBI U MIPU-
YUHBI KOPPO3UHU UCKYCCTBEHHOTO KaMHS
MHUHEPAIOB CTPOUTEJIBHBIX MAaTEPUAJIOB.
Koppo3us nieMeHTHOTO KaMHsI, OeToHa U
JKeJ1e300€TOHA B BOJIHBIX Cpefax.
TecToBbI KOHTPOJIb 3HAHUU.

Konnougnoe cocrosinue Bemects. [lomy-
YEHHE U CBOMCTBA KOJUIOWUIHBIX PACTBO-
poB. Koarymsinusa u cenuMeHTanus Koi-
nouaHbIX pacTBOpoB. KonTponbhas Ne 1.

[IKC-1

Croco0Obl TIPUTOTOBJICHHUS PACTBOPOB.
BhipaskeHus1 KOHIICHTpAIUil B TATPUMET-
pudyeckoM (00béMHOM) anHanmuze. Ilpu-
Mepbl pacyeToB B TUuTpuMeTpuu. OcBoe-

HHUC O6I_I_II/IX IIpUEMOB TUTPOBAHUA.

IIKC-1

OneHka KauecTBa IPUPOJIHON M NMUThE-
BOI BO/IBI 11O (PM3HUECKUM U OPTaHOJIEII-
TUYECKUM TMoka3zaTtensiM. OmnpezeneHue
TeMIEepaTypsl BoJbl. ONpeneacHue BeT-
HOCTH BOJBI C IOMOIIBIO IIKaJbl CTaH-
JapTOB U (OTOMETPUYECKHM METOAOM.
OmnpeneneHre MyTHOCTU BO/IbI (POTOMET-
PUYECKUM METOIOM, IMPO3PAYHOCTH IIO
mpudty. AHanus 3amnaxa Bojsl pu 20 °C
u 60 °C.

AHanu3 NpyupoIHON U MUTHEBOM BOJIbI HA
OTJIeIbHbIE KaTHMOHBl M aHMOHBI C IpHU-
OJMKEHHOW KOJIMYECTBEHHOMN OLEHKOM.
OnpeneneHue  comepkaHus  CyXoro
ocTaTka BOJABI T'PaBUMETPUUYECKUM pac-
YETHBIM METOOM.

[IKC-1

Onpez[eneHHe KHCJIOTHOCTHU U IICJIOYHO-
CTH BOJBI. HpHMOG MOTCHIUOMETPHUYIC-
CKOC OIIPCACICHNEC KOHICHTpaluu BOIO-
POAHBIX NOHOB U BCJIMYHUHBI pH BOJHBIX

[IKC-1




/o

HaunmenoBanue TeMbl

C YKa3aHUECM OCHOBHBIX BOIIPOCOB

Dopmupyembie
KOMITETEHIINHT

Cemectp

Ounas popma
oOydeHwus, Jac.

3aouHas
dhopma

oOyueHwusl, Jac.

pactBopoB. Ompenenenue pH u OBII
(penokc) mpUPOIHBIX U BOJ, MpeHa3HAa-
YEHHBIX ISl TUThSI.

Kectkocts Boabl. MeToabl ymsryeHus
BOJIBI.

KommiekcoHomeTpuueckoe — ompenese-
HUe O0IeH KECTKOCTU MUTHEBOW BOJBI.
PaznenbHoe omnpezneneHue coaepiKaHus
KaJbLIUs U MarHusl.

KonTponbnas Ne 2.

IIKC-1;

10

[IpuroroBneHue u craHAapTU3ALUS pac-

TBOpa XJIOPOBOJOPOJHOM KHCIOTBI IIO
CTaHJApTHOMY pacTBOpy TeTpabopaTa
HaTpus (ucnomnb3yercs B padore Ne 11).

IIKC-1

11

Omnpenenenne TUAPOKAPOOHATHOM Iiie-
JIOYHOCTH BOJIBI.

[IKC-1

12

Komnoxeuym Ne 1.
KoHnTpons mporecca MoAroTOBKHU JTOKJIA-
JIOB U pedepaTuBHBIX paldoT.

[IKC-1

13

doToMeTpudecKkoe ONpeAeIeHUE COAep-
xanus menu (1) B Boge.

[IKC-1

14

W3yuenue ycmpoiicmea muxpockona W
TEXHUKU MUKpockomupoBanus. [Ipno0-
peTeHHe YMEHUW M HaBBIKOB PabOTHI C
MHUKPOCKOIIOM.

O3HakoMJIeHUE C MOopgoaozuell MUKPO-
OpraHu3MOB W MCTOAAMU HUX HUIYUYCHUA
10T MUKPOCKOIIOM.

[IKC-1

15

O3HakoMJIEeHHE € TPUHLHUIIAMU MPUTO-
TOBJICHUS IIUTATEJIBHBIX CpPEl U METO-
JlaMH BBIpAIllMBaHUs MHUKPOOPTaHU3MOB
B JJAOOPATOPHBIX YCIOBUSIX JIJIsl HCCIIEO-
BaHUSA PuU3UO0I02UYeCKUX CBOICTB.
Komnoksuym Ne 2.

ITIKC-1




N | H 3aouHas
o AMMEHOBAHHE TEMBbI 0
O =
I/ | C yKa3aHHEM OCHOBHBIX BOIIPOCOB >~ = 0byueHs, dac.
s 2 & oOyueHwusl, Jac.
O Q
= = )
o s s
] 5 [5)
e g O
O3HaKOMJICHHE C METOJaMHU HCCIEN0Ba-
HUSL MUKPOQIIOpb BOABI (BOAOIPOBOJI-
16 HOH, JUCTWUINPOBAHHOU U U3 OTKPBITOIO IIKC-1; 2
BOJIOEMA).
WTOroBbIN TECTOBBIM KOHTPOJIb 3HAHUM.
Hroro 32 6

6 IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecieYeH sl AJI CAMOCTOSI-
TeJbHOW PadoThI 00Y4aKOIIMXCH M0 JUCIUTIIIHHE

«X¥MHS 1 MUKPOOHOJIOTHSI BOJABD»
Mertoanueckue ykazaHus (J1s1 CaMOCTOSITEIbHON pabOThI)

1. ITectynosa C. A. PacTBopbI 1 ipyrue qucnepcHsie cucteMsl: yueo. mocooue / C. A. Ile-
ctynoBa, E. C. Kocrenko, E. A. Kaiiroponosa. — Kpacnonmap : 2013. —479 c.
http://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_dispersnye_sistemy Pestunova
Kostenko_Kaigorodova.pdf

2. Ilectynona C. A. KommekcHbie coenuuenusi. KommiekcooOpa3zoBaHre B BOJHBIX pac-
TBOpax: yueb. mocodue / C. A. IlectynoBa, E. C. Kocrenko, E. A. Kaliroponosa. — Kpac-
noxaap : Kyol'AY, 2013. - 161 c.

http://edu.kubsau.ru/file.php/105/01_Kompleksnye soedinenija_Pestunova_Kostenko Kai
gorodova.pdf

3. TlectynoBa C. A.Xumusi BOAbI: TEOPETUUECKHUE U MPUKIIAHBIE ACTIEKTHI ; y4€0.10Cco-
oue / C. A. IlectynoBa, E. A. Kaiiropogosa. — KpacHogap :

KyoI'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_A
SPEKTY 438612 vl .PDF

4. TTecrynoBa C. A. Xumusi 1 MUKpOOHOJIOTHS BOJIBI : yueOHOe mocooue / C. A. Ilecry-
HoBa, E. A. Kaitroponosa. — Kpacnomap :Ky6I'AY, 2017. — 205 c.
https://edu.kubsau.ru/file.php/105/MIKROBIOLOGIJA 15.09.pdf

5. Teopernyeckre OCHOBBI (PU3NKO-XUMUYECKUX METOJIOB aHaju3a : yuel. mocooue / E.A.

Kaitropogosa [u ap.]. - KpacHomap : KyoI'AY, 2017. — 188 c.
https://edu.kubsau.ru/file.php/105/TEORETICHESKIE_OSNOVY_FIZIKO-
KHIMICHESKIKH_METODOV_ANALIZA .pdf



http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_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
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF

6. KaiiroponoBa E. A. Heopranuueckas u ananmutudeckast xumusi/ E. A. Kaitropoaosa, U.
. Cunoposa. — Kpacnomap: Ky6I'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

6.2 JIutepaTypa /1t CaMOCTOSATEIHLHON PabOTHI

1. Kocsanok H. E. CnipaBounuk mo o6meit u Heopranundeckoii xumun / H. E. Kocs-
HOK., E. C. Kocrenko, E. A. Kaiiroponosa. — Kpacnonap : KyoI'AY. - 19,6 n.i., 2013
[DneKTpoHHBIN pecypc]|
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik _po_obshchei_i_neorganic
heskoi_khimii_Kosjanok Kostenko Kaigorodova.pdf

2. AnexcanmpoBa 3. A. AHaAIUTAYECKAs] XUMHUS : y9e0. U IPAKTUKYM TSI IPUKIL. Oa-

kanmaBpuata. B 2 ka. K. 1 : Xumuueckue metosl anamza / AjekcanapoBa 3. A., [aiiny-
koBa H. I'. ; Ky®0. roc. arpap. yH-T . - 2-€ u3n., ucnp. u goi. - M. : IOpaiit, 2014. - 551 c.
3. Haymoga I'. M. TexHuka BeJileHUSI XUMUYECKOTO SKCIIEPUMEHTA B JIa0OpaTOpUHU
xumuu / I'. M. Haymoga, E. K. SI6nonckas, E.A. Kaitroponosa. — Kpacnomap : KyoI'AY,
2013. - 80c.
https://edu.kubsau.ru/file.php/105/03 _03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

7/ @OoH OLIEHOYHBIX CPEACTB /IJIS IPOBeIeHUsI IPOMEKYTOYHOM aTTe-
CTALINH

7.1 Ilepeyenb KoOMIETEHUMI ¢ yKa3aHMeM 3TanoB X (POPMUPOBAHHS B MPO-
unecce ocsoenuss OIIOII BO

OTanel (bOpMI/IpOBaHI/IH KOMIETEHIIUH O JUCHUIITIMHAaM,

Howmep cemectpa
p P npaxkTHKaM B nponecce ocBoeHust OI1

IIKC 1 Crnocoben cobupaTh, aHaTU3UPOBATh M CHCTEMATH3UPOBATh UCXOIHBIC JaH-
HBIE JIJI1 TPOCKTUPOBAHUS CUCTEM BOJIOCHAOKECHHMS, OOBOJHEHUS U BOJOOTBEACHUS WU
HUX DIJIEMEHTOB;

JIMCLHIUILIMHBI

WHxeHepHas reojie3us
TexHOoIOorusl reoIe3NYECKUX U3MEPEHUN
XUMUS 1 MUKPOOHOIIOTHS BOJIBI
I'uppomerpus
ITpon3BOACTBEHHAS IPAKTHKA
7,8 [IpakTiKa Mo MONTY4YEHHUIO MPOPECCHOHATBHBIX YMEHHUI M OIbITa
npodeCCHOHATILHOMN IEATEIbHOCTH (TEXHOJIOTHYECKas)
7,8 Hayuno-uccnenoBarenbckast pabora

8 I'na

OIWIN N



https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.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

7.2 Onucanmne nmokasarejei u KPUTECPUEB OLICHUBAHUA KOMHeTeHIII/Iﬁ Ha pas-
JIMYHBIX JTalax ux (l)OpMHpOBaHl/IH, OIINCaHMEC NIKAJbI OIICHUBAHUSA

[Inanupyemsle
pE3yNbTaThI
OCBOCHHUS KOM-
neTeHuuu (MH-
JMKATOPBI J10-
CTHKEHUS KOM-
TIETEHIINN )

YpoBeHb OCBOEHUS

He 3a4TEHO
MHUHUMAaIbHBIA
HE JIOCTUTHYT)

3a4TCHO
(MUHUMATBHBIH,
TTIOPOTOBBIH)

3a4TEHO
(cpenHmii)

3a4TEHO (BBICO-
KHIA)

Onenoynoe
CPEICTBO

I[IKC 1 Cnocoben cobupatb, aHaTU3UPOBATh U CUCTEMAaTU3UPOBATh UCXOAHbBIE JAHHbBIE I MPO-
EKTUPOBAHUS CUCTEM BOJIOCHA0KCHHUSI, 0OBOHEHHSI U BOJAOOTBEICHUS UIIH UX YJIEMCHTOB;

I[IKC 1.5 AHamu3upyeT W COTrIacOBBIBACT MPOCKTHYIO MH(GOPMAIIHIO TI0 CHCTEMaM BOJOCHA0XKe-
HUSI, 0OOBOJIHEHUSI U BOJJOOTBEICHUSI WJIK UX SJIEMEHTOB JJIs MOATOTOBKH aKTYyaJbHBIX MMPOSKTHBIX pellie-
HUI B COBPEMEHHBIX YCIOBUIX

HHSI, 00OBOJIHE-
HUS U BOJOOT-
BEICHUS WU
HUX 2JICMEHTOB,

HUs, HO He 8
NoJIHOM  00b-
eme

Henbl 6ce 3a0a-
HUs 8 NOJHOM

HbIMU HeooYe-
mamu, 8blnoJ-

3HaTth: Yposenv 3na- | Munumanvro Yposenv 3na- | Yposenv 3na- | KontposibHbIE
—  QNrOpUTM | HUll Hudice Mu- | OOnycCmuMmblll | Huii 6 obveme, | Hull 6 obveme, | pabOTHI
cbopa,  aHa- | HUMAIbLHLIX VpOBeHb  3HA- | cOOmeem- coomeem- Ketic-3ananus
IM3a U CHUCTe- | mpebosanutl, | Hull, OONYWEHO | CmeyIouem cmeyrouem TectupoBanue
MaTHU3alluU UC- | UMENU MeCmo | MHO2O Heepy- | npoepamme npoepamme Pedepats
XOIHBIX JlaH- | 2pyoble ObIX OUWUOOK no020MOBKU, no020MOBKU,

HBIX owuoOKU odonyweHo He- | 6e3 oumuUboK

o CcHCTEMaM CKOJIbKO Hezp)y-

BOJIOCHa0Xe- ObIX OUWUOOK

HHsA, OOBOIIHE-

HUS U BOJIOOT-

BEICHUS WU

UX DJEMEHTOB

ISt MOJIro-

TOBKH  aKTy-

aIBHBIX  TIPO-

eKTHBIX pele-

HHUM B COBpe-

MEHHBIX YCIIO-

BUSIX

Ymersb: Ilpu pewenuu | Ilpooemon- IIpooemon- IIpooemon- KontponbHbie
— aHAIU3MPO- | CMAHOAPMHLIX | CMPUPOBAHLL | CIMPUPOBAHLL | cMpuposanvl | paboTl (KOJIO-
BaTh M CHUCTe- | 3a0ay He Npo- | OCHOGHbIE YMe- | 6ce OCHOBHbIE | 8Ce OCHOBHbIE | KBHYMBI)
MaTU3UPOBaTh | OEMOHCMPUDO- | HUS, ~ peuleHbl | ymeHus,  pe- | ymenus,  pe- | Kelic-3ananus
HCXOMHBIE 8aHLL  OCHOB- | munosvie 3a- | wenvl 6ce oc- | wenvl 6ce oc- | TectupoBaHue
IAHHBIE  JUIS | Hble  YMeHus, | 0auu ¢ Heepy- | HOGHble  3a- | HOgHble  3a- | Pedepar
NPOEKTHPOBA- | UMeau Mecmo | ObiMu  owud- | 0aqu c¢ Heepy- | oauu ¢  Om-

HHS  CHUCTeM | 2pyovie Kamu, 6binoj- | ObiMu  OWUO- | OebHbIMU He-

BOJOCHAOKE- | OWUOKU HeHbl 6Ce 3a0a- | Kamu, 6bINoJ- | CyujecmeeH-




[Inanupyemslie
pe3yJIbTaThI
OCBOCHMS KOM-

YpoBeHb OCBOEHUS

HUSI WIH HX
9JIEMEHTOB JJI
MMOATOTOBKH
aKTyaJbHBIX
MIPOEKTHBIX pe-
IIEHWH B CO-
BPEMEHHBIX
YCIOBUSX

METeHIMH (MH- 1€ 3aUTCHO ) 3A%TCHO . | 3auteHo 3a4TeHO (BBICO- 00122123206
JMKATOpbl o~  (MHHHMAITBHBIH (MHHI/IMam:HLH/I, (cpemui) i) p
CTYSKEHs KoM- HE AOCTUTHYT) HOPOTOBBI)
TIETEHIINN )

obveme, HO He- | HEHbl 6ce 3a0a-

Komopbwie C | HUA 6 noiHom

Hedouemamu obveme
Baaners: Ilpu pewenuu | Umeemca mu- | Ilpooemon- IIpooemon- Keiic-3ananus
—  METOJaMHU | CMAaHOAPMHBIX | HUMATbHbILLL cmpuposanvl | cmpupogansl | TecTupoBaHUE
aHanuza Ipo- | 3a0a4 He npo- | Habop  Haebl- | 6azoevie Hasviku  npu | Pedepar
EKTHOW  WH- | OEMOHCMPUPO- | KO8 OJisl peule- | HABbIKU — NpU | peuleHuu  He-
dopmanuu 10 | 6aHbl Oasosvle | Hus cmau- | pewleHuu CMAHOapmMHbvIX
CUCTEMaM BO- | HABLIKU, UMENU | OAPMHBIX  3a- | CMAHOAPMHBIX | 3a0aY be3
IocHAOXKEHHUs1, | Mecmo 2pyovle | 0au ¢ HeKOmo- | 3a0a4 ¢ HeKo- | ouuboK u
O0OBOJHEHUS U | OWUOKU poulMu Hedoue- | mopuiMu Hedo- | HedoYemos
BOJIOOTBE/IE- mamu yemamu

7.3 TunoBble KOHTPOJbHbIE 32JaHUS WJIH MHbIe MATEPHAJIbI, HEOOX0AMMBbIE J1JIs1
OLICHKH 3HAHUM, YMEHHMI, HABBIKOB, XapPaKTePU3YIOIUHMX ITANbI (POPMUPOBAHUA KOM-
nereHuri B nmpouecce ocsoenusi OINOII BO

llpumepnvt 6u006 oyenouHvlx cpedcme uz maobauyvl 7.2: Keuc-3a0anus, KOHMpOoib-
Hble 3a0anus, mecmol, memvl pepepamos (00knados), u m.o., 6 coomeemcmeuu ¢ Il
Kyol'AY 2.2.4 «®@ono oyenounvix cpeocmey

Keiic-3apanua

TEMA 1. XUMHNYECKASA TIOCYJA U OBOPYIOBAHUME
JJISA TIPOBEAEHUA AHAJIN30B BO/bI
N BOJIHBIX PACTBOPOB

BrlnonHenue kelc-3alaHuid npeycMaTpuBaeT 03HAKOMJIEHUE C TEXHUKON Oe3omnac-
HOCTH MPOBEJCHUS IKCIIEPUMEHTAIBHBIX pa0OT; MpeIBAPUTEIBHYIO TEOPETUUYECKYIO TTPO-
paboTKy MaTepHalia TeMbl, Ha 0a3e KOTOPOU CTYIEHT MOKET CaMOCTOSATENIbHO BBITIOJIHATh
XMMHWYECKHUE OIBITHI 10 IIPEAIaraéMO METOAUKE, OIUCHIBATh AaHAJIUTUYECKUE CUTHATIBI pe-
aKuuii, (GOpMyJIUPOBaTh BHIBOJIBI IO BBHIITOJIHEHHBIM paboTaM.

e  O3HakoOMJ/IEHHE C COCTABAMH H PeLIeNTYPOM
NPUTOTOBJICHUS XPOMOBBIX CMecei 1JIsl MbIThS



XUMHUYECKOH MOCYAbI

O3HAaKOMBTECH C COCTaBAaMHU M PELENTypamu, (3aMMIIATE UX B MPOTOKOJI-OTYET pa-
OOTbI) IPUTOTOBJICHHBIX U BBIAAHHBIX BaM Ha 3aHATHM MOIOLIMX CPEJICTB: XPOMOBBIX CME-
CeH, IIpeHa3HAYCHHBIX U1 OUMCTKHU ITOCYAbl XUMUYECKUM METOIOM.

Xpomosas cmecv A6151eMCs CUTbHbIM OKUCIUMENeM U, UCNOTb3YemCs 01 MblMbs NO-
CyObl, 3a2PA3HEHHOU CMOIUCIBIMU U OPYUMU HEPACEOPUMBIMU 6 800e seuyecmeamu. Cre-
0yem HOMHUMb, YO XPOMOBYIO CMECh He UCNOIb3VIOM 011 YOaleHUst NPOOYKMO8 Nepe2oHKU
Hegmu, a makdice coell bapus, maxk KaK nocieoHue oopasyom mpyoHoyoaisiemblli 0CadoK
cynbghama bapusi.

IIpu pabome c xpomogotl cmecwio ciedyem coba00ams 0CMOPOICHOCb, MAK KAK OHA
nopascaem Koxicy u, 0elcmayem paspyuumenbHo Ha o0excdy (pabomams 8 xaname u nep-
yamrax!).

IIpu obnapysicenuu Kako2o-1b60 KOMHOHEHMA 8euwecmea 0ObLIYHO BU3VATILHO DUKCU-
PYIom nosisileHue AHAIUmMuU4ecKo20 CUZHaNa — 00paszosanue ocaokd, UsMeHeHue OKpacKu,
nosignenue JUHUU 8 CNeKmpe

um. o.

Buumanue! Ipusznaxom nenpueoOHocmu Xpomogot cmecu OJisi MblMbsL CILYHCUM U3Me-
nenue ee opanaicesozo ysema (Cr*®) na memmo-zenenviii ysem (Cr*s).

Muvimbe xumuueckoii nocyont

[Toy4ynTe MOIOIIYIO XPOMOBYIO CMECH M SK3EMIUISIP XUMUYECKOM MOCY/Ibl, BU3YATbHO
3arpsi3HEHHON. BeIMoiiTe mocyy U Mpe/icTaBbTe €€, Ha MPeIMET MPOBEPKHU KaueCcTBa MbI-
ThsI, TIPETI0IaBATEITIO.

Cocmaenl u peyenmypovl nPU2OMOE1eHUA PAZTULHBIX MOIOUWUX CPEOCME
OnummTe Ipyrue N3BECTHbIE MOIOILIME CPEICTBA.

1.2 Tunossblie pacyersl

3amanue 1. Paccunraiite MOJISIpHBIE MacChl 5KBUBAJIEHTOB BEILIECTB:
a) MepMaHraHaTa Kajus B IIEJIOYHOM Cpesie B pEeaKIu C CyIb()UTOM HATpHUs;

0) nuxpomarta KaJidsi B KUCJION cpejie B peakiiuu ¢ cysbdarom xenesa (II).

CocTaBbTE€ COOTBETCTBYIOIIME YPaBHEHUS PEaKIWA W TPHUBEAUTE JJICKTPOHHBIC Oa-
JIAHCHI K HAM.

3ananme 2. Paccunraiite MOJSIpHBIE MAacChl YKBUBAJICHTOB BEIIECTBA MEpMaHTaHATa
KaJTUs:

a) B peakIuu okucienus cyibgara xenesa (I1) B kucmoit cpene
2KMnO, + 10FeSO, + 8H,S0O4 = 2MnSO, + 5F€2(SO4)3 + K»,SO, + 8H,0:;
0) B peaklMK OKUCIICHUS CyJIb(pUTa HATPUs B HEUTPAJILHOM cpejie

2KMnO4 + 3Na,SO; + H,0O = 2MnO, + 3Na,SO,4 + 2KOH.



NuauBuayanbHble 3a1aHUs JISI CAMOCTOSITEIbHOI padoThI

3aganue BapuanToB 1—15. M300pa3urte BUAbl XUMUYECKOUN MOCYABI U IPUHAIIEKHO-
CTEH, a TaKKe JJabopaTOPHOro 0OOPYIOBaHUS U YKAKUTE UX HA3HAYECHUE.

1. Tlpobupku, koJIOBI KOHHYECKHE OplieHMaiiepa, OMOJOTMUECKUNH MHKPOCKOI
(ycTpo#icTBO).
. Kon0bl kpyrioioHHBIE, SKCUKATOPHI, aBTOKJIAB.
. XMMHUYECKHE BOPOHKHU U UX KpeIuieHue, konba Bropia, TepMocTaThl.
. XuopkanbliueBble TpyOKH, Ko10a byH3eHa, MUKPOCKOIIBI.
. Kpucrannuszatop, xonoauinbHuk JInbuxa, XUMUYECKUE CTaKaHbl, AJJIOHXK.
. X0NOIUIBHUK OOPATHBIH, MUNIETKU, TUTEJIbHBIE IUIIBL, annapat Kumnma.
. Turens, CTYNIKM C IECTUKOM, JIOKKA-1ITIATeNb, BOJIsHAs OaHs..
. Boponka broxuepa, 61opeTku, CymniabHbIN MKad, CIUPTOBKA.
. LlunuHapbl MepHbIE, TEXHUYECKUE BEChI (XapaKTepUCTHUKA), (PUIBTPHI.
10. DranoHHas mKana HBETHOCTH, OaTOMETpHI, yaiika [letpu, epuu.
11. Becwl aHanmuTHYeCKUe, mmnaresb [puraaibCckoro, CIMpTOBKA.
12. TexHuka MOCEBOB MUKPOOPTaHU3MOB Ha MOBEPXHOCTH MSCOMENTOHHOTO arapa,
CTEKJIa IOKPOBHOE U NPEAMETHOE.
13. MexaHnueckas 4acTb MUKPOCKOTIIA, CTAHAAPT-TUTPHI, TTUITETKH.
14. OnTtrueckas 4acTb MUKPOCKOIIA, apEOMETPBI, KOJIObI MEPHBIE.
15. LlenTpudyra, MTaTUBLI C MOJHBIM OCHAIIEHUEM, CTEKJISIHHbIE MAJIOYKU U JIOMa-
TOYKH.

O©oo~~NOoO Ol WwWwhN

IMPOBOOTBOP MPUPOJIHOM U MUTHEBON
BOJbI JUISI AHAJJUTUYECKOI'O KOHTPOJIS

BoaocHa0keHHe — OJHa U3 BKHEUILINX OTPACIIEW TEXHUKHU, HAIIPABJICHHAS HA MTOBbI-
HIEHUE YPOBHS KU3HM JIIOJIEH, OJaroyCTpoOMCTBO HACEIEHHBIX NMYHKTOB, Pa3BUTHUE IPO-
MBIIIUIEHHOCTH U CENBCKOTO XO3SIMCTBA.

[Ton BogocHaOXEHUEM MPUHATO MOHUMATh KOMIUJIEKC CAaHUTAPHBIX MEPONPUATUNA U
WHXEHEPHBIX COOPYKEHUH, MPeTHA3HAUYCHHBIX JUIsl 00ecrieueH s BOJI0M TpeOyemMoro Kaue-
CTBa pa3IMYHbIX ee norpedureneid. Cucrema BOJIOCHA0KEHHUS! COCTOUT U3 BOJOUCTOUYHUKOB
U BOJ03a00pHBIX COOPYXEHUH, HACOCHBIX CTAHLMUA M BOAOOYHCTUTENIbHBIX KOMILIEKCOB,
MarucTpajbHbIX TPYOOIIPOBOOB, PE3EPBYAPOB U APYTUX YCTPOICTB.

LlenTpanu3oBaHHOE CHAOXKEHHE BOJIOM FOPOOB, MOCEIKOB U MPOMBIILIEHHBIX MPE-
OPUATUHI MIPEACTABISIET COOOM CIOXKHBIN KOMILJIEKC TEXHUKO-3KOHOMUYECKUX U OpraHu3a-
LIUOHHBIX MeponpusaTui. VX panmoHasbHOE PELIEHUE ONpPEEIsAeT YPOBEHb CAHUTAPHOTO



0J1laroycTpoiicTBa ropoJI0B M MOCEJIKOB, 00ECTIEYMBAET HOPMAJIbHBIE YCIOBUS )KU3HU Hace-
JIeHUs1, TapaHTUpyeT Oecriepe0oiiHyI0 padoTy MPOMBIIIIEHHOCTH.

B cucTeMe oxpaHbl mpHUPOBI M 30POBhS HACEICHUS MPOOIeMa KOHTPOJIS Kaye-
CTBa BOJIbI 3aHUMAET 0CO00€, OMPEACIISIONIEE MECTO. DTO OOYCIOBICHO MHOTOYUCIICH-
HBIMU (paKTaMU UHTECHCHUBHOTO 3arpsi3HEHUS MPUPOTHBIX BOJOEMOB i HICTOYHUKOB BO-
103200pa NPOU3BOJICTBEHHBIMU CTOKAMHU, COJIEPKAIIMMU OMACHBIE JJIS1 3J0POBBS JIIO-
new coequaerus. [loaTtomy mpo6ooTOOp BOJBI — Ba)KHAS CTAIUS aHAIN3a, OT KOTOPOM
3aBUCHUT MPABUIBHOCTh AHAIMTUYECKOW OLEHKH 3arpsA3HEHUN BOJIbI, IPUUEM IMOJTyYa-
eMbI€ pe3yJIbTaThl JIOKATCS B OCHOBY MPAKTUYECKUX BBIBOAOB. [IpueMbl B3siTUS P00
BO/IbI JJOJDKHBI 00€CTIEYUTh, BO3MOXKHO, 00Jiee MOJIHOE COXPaHEHUE MEPBOHAYAIIBHOTO
COCTaBa U MPEJOXPAHUTh MPOOY OT BO3MOXKHBIX 3arps3Henuil. [lorpentHoctu, BO3HU-
KalolllM€ BCJEJCTBHE HEMPaBUILHOIO OTOOpa NpoObl, B JalbHEHIIEM HCIPaBUTh
HEJb3Sl.

[TectynoBa C. A.XuMus BOJbl: TEOPETHUECKUE U MPUKIIAJIHBIE ACTIEKTHI : y4eb.mocobue /
C. A. IlectyHoga, E. A. Kaiiroponosa. — Kpacnonap :Ky6I'AY, 2019. — 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA VODY _TEOR | PRIKLAD_ A
SPEKTY 438612 vl _.PDF

KOHTpOJIl)HbIe BOIIPOCHI

1.Ha xakue TUIBbI YCIOBHO AENATCS BOJIbI, MPOOBI KOTOPBIX MOJIEKAT aHATU3Y ?

2. Kakue rrmaBHBIC TPUHITUILI CIEAYET COOIOAATh MpH 0TOOpE MPOO BOJ Pa3HBIX THUIIOB?
3. Kakue Buapr otO0opa nmpod BOABl yCTAHOBJICHBI MeXIyHAPOIHON OpraHU3aINeH 1Mo
crangaptuzanuu (MCO)?

4. KakoB aaropuTm pa3oBoro oToopa mpoObl BOJIbI?

5. B kakux ciyyasx mpuUMEHSIOT MePUoanIecKuii oT0op mpoo?

6. Uto xapaktepusyer npoctas mpoda?

7. Uto xapakTepusyeT cpeaHsisa mpoda?

8. Kakue npoObI pa3nuyaroT MpU MPOBEICHUU MACCOBBIX aHAN30B?

9. KakoBa npoueypa otrd0opa npoosl MUTHEBOUM BOABI IEPE]] NOCTYIIJIEHUEM B pacipeie-
JIATEIBHYIO CETh, a4 TAK)KE B CAMOM CETH ?

10. IIpucnoco6aenus (ycTpoiicTBa) ajis ordéopa mpoo.

11. KakoBa npoueaypa 3amepa TeMIiepaTypbl BoAbl IpU 0TOOpe Mpod U3 TOBEPXHOCTHOTO
Bojioema? Ha kakoe Bpemsi TEpMOMETpP OMYCKAOT B BOY?

12. Kak ycTpoeHBI U KaK Ha3bIBAIOTCS CPEACTBA JUIsl 3a00pa BOBI M3 MMOBEPXHOCTHBIX BO-
JIOEMOB U KOJIOLIEB?

13. OcobennocTt oT60pa MPOO BOABI U3 MPOTOYHBIX BOJOEMOB (peKa, pydei).

14. Kak otOuparoT npo0y BOJIbI U3 BOJAOIPOBOIHOTO KpaHa UM 000PY0BAaHHOTO KarTaxa
TUISL 6AKMEPUONIOSUYECKO20 AHANU3AT

15. Kak or6uparoT npo0y BOJIbI U3 BOAOIPOBOIHOTO KpaHa U 000PYAOBAaHHOTO KarlTa)xa
JJ1s KOPOTKOT'O CAHUTapPHO-XUMHUYECKOTO aHain3a’?

16. B xakom 00BbemMe 0TOMParOT BOAY ISl KOPOTKOTO CAHUTAPHO-XUMHUYECKOTO aHaan3a’?
17. B xakom 00bemMe oTOMparoT BOAY JUIsl IOJTHOTO CAHUTAPHO-XUMHUYECKOTO aHam3a?

18. Yto nomkHO copepkaTh COCTaBIECHHOE IIPU 0TOOPE MPOO COMPOBOIUTETLHOE TUCHMO?


https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF

19. Vka3biBaeTcs Jid B CONPOBOAUTENILHOM TUCbME MPU 0TOOPE MPOoO BOJIBI COCTOSIHHE T10-
roJibl HA MOMEHT 0TOOpa MPOOBI M HAa MPOTSKEHUH Npeabaymmx 10 guei?

20. Yka3bpIBaeTCs U B COMMPOBOAUTEIHLHOM ITUCHEME MPU OTOOPE TTPOO BOJIBI KAIOOBI HACE-
JICHHs HA YXYALICHUE OPTraHOJENTHUYECKUX CBOMCTB BOJIbI, HEOIArOMpUsATHAS SMUACMHUYC-
CKas CUTyallus M0 aapecy UCTOYHHUKA BOJIBI?

11. KakoBa BpeMeHHas IPOAOHKUTEIBLHOCTD MPUHSATA JJIsl IPOBEICHUS OaKkmepuoio2uye-
CK020 aHanu3a 1nocie 0Toopa npoobl PU TEMIEPATYPE OKPYKAIOLIEH CpeIbl?

21. KakoB 10myCTUMBIN HHTEpBaJI BPEMEHH OCIIe 0TOOpa MpoObI sl MPOBEACHUS OaKme-
PUONIO2UYECKUX UCCIe008aHUll TIPU YCIIOBUU XPAHEHUS €€ B XOJOAWIbHUKE IIPH TEMIIepa-
type 1—-8 °C?

22. Ha npoTs>KeHUU, KAKOTO BPEMEHHU MPOBOIAT PuU3UKO-XUMUYECKUL AHATIU3 TTOCTIE B3SATUS
poOb1?

23. Kakoit nonycTuMblii MaKCUMaJIbHBIA UHTEPBAJl BPEMEHU ISl IPOBEACHUS PU3UKO-XU-
MUYyecko20 aHajan3a mpoObl BOJBI TP YCIOBUU XPAHEHUS €€ B XOJIOJIUILHUKE MPU TEMIIE-
patype 1—8 °C?

24. Kak ¥ 9yeM MOKET MPOBOANTHCS KOHCEPBAITUS ITPO0?

25. Jlns mpoBeIeHNs, KaKUX UCCIECTOBAHUA U OMpEeNICHHs, KaKOTO TOKa3aTeNs KadyecTBa
BOJIbI KOHCEpBALUs HEOIMyCcTUMa?

TEMA. KOPPO3UA METAJIJIOB B BOJHBIX CPEJIAX
N 3AIUTA OT HEE

Keilic-3aganus

BelnmosniHeHNe Kelc-3alaHuid NPENyCMAaTPUBAET MPEABAPUTENBHYIO TEOPETUYECKYIO
npopaboTKy MaTepuasa TeMbl, Ha 0a3e KOTOPOW CTYJEHT MOXKET CaMOCTOSITENIbHO MPOBO-
JUTh XUMUYECKHE OMBITHI MO MPEIIaraéMoil METOIMKE, OMUCHIBATh aHATUTHUYECKUE CHUT-
HaJIbl peaKI1ii, CyTh PEaKLUi C TOMOILbIO COOTBETCTBYIOIIMX YPABHEHU, (POPMYITHPOBATH
BBIBO/IbI O MPUYMHAX KOPPO3UU METAIJIOB, BIUSHUN BHEIIHUX (PAKTOPOB Ha MPOLIECC KOP-
PO3UH U 0 crIOCO0AX 3alUTHl METAJIJIOB OT KOPPO3HH.

Heab: BHIACHUTH BIMSHHUE BHEIIHUX (DAKTOPOB HA KOPPO3HIO0 METAILIOB; MOJYYUTh
NPENCTABICHUE O METO/1aX 3alIUThl METAJJIOB OT KOPPO3UOHHBIX pa3pyLICHUN.

3aganue 1. Koppo3usi OHMHKOBAHHOI0 M JIY?KEHOTO KeJie3a

Boinosinenue 3aaanus. B aBe npobupku HanelTe Ha 1/2 00beMa ux JUCTUILIUPOBAH-
HOM BOJIBI M 100aBbTE MO 2—3 KaIuli 2 H pacTBOpa CEPHON KHCIOTHI U pacTBOpa reKcaru-
anodepparta (III) xkamst K;[Fe(CN)s], KOTOpBIi SIBIsSeTCS YyBCTBUTEIBHBIM PEAKTUBOM Ha
noHbl Fe?*, ¢ KOTOphIM JaeT CuHee OKpalmuBaHue (TypHOyJIeBa CUHB). PacTBOPHI XOpOILO
nepeMelaiTe CTeKISTHHONW nanoukoi. B ogHy mpoOupky noMmectute 2—3 KycOoUKa JIyKe-
HOTO eJie3a, a B IPYTryl0 — OLMHKOBAHHOIO XeJe3a. Yepe3 HeCKOJIbKO MUHYT OCMOTPUTE
Ha cojepxumoe mpodupok. Uto HabmogaeTe? B kakoil u3 mpoOuUpok pacTtBop mpuodpen
cunuit BeT? OOBACHUTE CYTh Mpoliecca.

3anucek pesyabtatoB. [IpuBenure cxemy rnepexoja 3JIEKTPOHOB MPHU KOPPO3UU a)
OLIMHKOBAHHOTO U 0) JYXEHOTo jkeje3a. YKaXHuTe, B KakoM ciiyyae OyJeT HaOIoaaThes
OKHCJIEHHUE KeJe3a PU MECTHOM HapyLIEHUH 3alUTHOTO ciiosl. [IpuBeauTe 3neKTpOHHbIE



ypaBHEHUSI aHOAHOTO U KaTOJHOI'O MPOIIECCOB B OMbITaxX a) U 0), a TAKXKE YKAKUTE IMPO-
JTYKThl KOPPO3UU: B CIIy4Yae OLIMHKOBAHHOTO M B CIIy4ae JIy>KEHOI0 JKeJe3a.

OTBeThTE Ha BOMPOC, KaKO MeTall1 OyAeT pa3pylaThCs MEPBBIM B IIPOIIECCE KOPPO-
3MH B CJIEAYIOIINX Mapax: alFOMUHUI-MEb, HUKEIb-ME/Ib, JKEI€30-HUKEIb?

3amanue 2. BausiHue XJI0pUA-NOHA HA KOPPO3UIO AJTIOMUHUSA

BoinoJsinenue 3axanus. B onHy u3 mpobupok g1o6aBeTe 5—8 Karmens pacTBoOpa Cyib-
dara meau (I1), a B apyryro croapko xe pactBopa xiopuaa meau (II). [Togorpeiite pac-
TBOPBI Ha BOAsIHOM Oane. B 00e mpoOupku BHECUTE IO KyCOUKY alfoMHHMs. UTO HaOMI0/1a-
ere?

3anuck pe3yabTaToB. Hanuimmre ypaBHEHUs peakiui, MPOUCXOISIINX B 00EUX MPo-
OupKax, OTMETUB PA3INUKs B TEUEHUE PEAKIIMU U C/IeaiTe BEIBOJI O BIAUSHUU XJIOPHUI-MOHA
Ha mpolecc koppos3un. Kakue eiie noHbl 00J1a1at0T CXOAHBIM JIEHCTBUEM, KAaKU€ MPOTUBO-
MOJIOKHBIM?

3ananue 3. Koppo3us xejie3a npu HepaBHOMEPHOI ajpanuu

Boinosnenue 3aganus. Ha 3auunieHHyo Hax1auHOM OymMaroi moBEepXHOCTh JKeJe3-
HOM ITaCTUHBI IIomansio 1—1,5 cM? , IPOMBITYIO U BEICYIIEHHYIO (DHIETPOBAIBLHOM Oy-
Marou, HaHeCUTE Karuiio pactBopa xjopuaa Hatpust NaCl ¢ konuentpanueit 3 %, B KOTO-
phbiit OpuH BHeceHb! 10 kamensb 2 H pacTBopa rexcannanodeppara (I111) kamus K3[Fe(CN)g]
U 3—95 Kaneiab MHANKATOpa — CHUPTOBOTO pacTBopa (heHondTanernHa ¢ KoHueHTpauuei 0,1
%. Uepe3 HeOOIBIIION BpEMEHHOM MHTEPBAJl OTMEThTE HA0JII01aeMble I[BETHBIC aHATTUTHYC-
CKHME CUTHAJBI IPOIIEAIINX PEAKIIUM.

3anuchk pe3yiabTatoB. OOBICHUTE HAOIIOAAEMbIEe U3MEHEHHUSI OKPACKU: PO30BOM 1O
OKPY>KHOCTH KaIlUIU U CUHEW B €€ LeHTpe. Yem oHU BbI3BaHbl? ONpenesnTe aHOAHbIE U
KaToJIHbIe y4acTKU. CocTaBbTE CXEMY ACHCTBUS rajlbBaHONAPbl, BO3HUKIIEH B pe3yIbTaTe
pa3IMYHON a’pallvy IJIAaCTUHBIL. HanummTe ypaBHEHUSI aHOJHOTO U KaTOJIHOTO MPOLIECCOB,
a TAaK)K€ CYMMapHO€ YpaBHEHUE PEaKIINHU.

3ananue 4. Bausiaue geopMannu Ha CKOPOCTbh KOPPO3HH Kejle3a

BoinosiHenue 3axanus. CTalbHYIO KaHUEISPCKYIO CKPENKY paciupsiMUTE W MPOKa-
JIUTE Ha Ta30BOM TOPEJIKE, OYUCTUTE HAKIAYHOU Oymaroi, o0e3KUpbTe ATUIOBBIM CIUP-
ToM, corauTe B Bujie OykBol U, momectute B hapdopoByro 4amiky u 3ajeiTe pacTBOPOM
deppoxcunnukaropa (100 cm® muctrmmposannoii Boasl + 3 r NaCl + 0,1 r K3[Fe(CN)g]
+ HECKOJIbKO Kamelb (peHondraaenHa).

3anuck pe3yabraToB. Uepes 5—10 MuUH OTMEThTE MOSABICHHE OKOJIO MPOBOJIOKH
Y4aCTKOB pacTBOPA, OKPAILICHHBIX B CUHMI 11BeT. OOpaTUTe BHUMAHKUE, KAKOW U3 yUYaCTKOB
IPOBOJIOKH (0O0JIbIIIE UM MEHBLIE U30THYTHIIN) 00Jiee CKIIOHEH K KOPPO3UH.

Crenaiite BBIBOJ O BIUSHHUM JedopMaIiui Ha CKOPOCTh KOPPO3UH KeJie3a.

CocTtaBbTe ypaBHEHUS peaKIuii, MPUBOISIIINX K 00pa30BaHUIO0 KOHEYHBIX MPOTYKTOB
KOppo3uH xene3a (0ypoil pkaBuUMHE) B HEUTpaJIbHOM cpefe.

BrinosauTe 3aganus:

Bapuant 1. Kakoe nokpeITHe MeTalljla Ha3bIBalOT aHOJHBIM, & KaKO€ KaTOAHBIM TO-
KkpbiTeM? Ha30BUTE HECKOJIBKO METAIIOB, KOTOPbIE MOTYT CIIYXHUTb JJIsi aHOJHOTO U Ka-
TOJHOTO MOKPBITHS JKeJe3a.

BapuanTt 2. CocTaBbTe 3JIEKTPOHHBIE YPABHEHHS] aHOJHOT'O U KaTOJIHOI'O MPOIIECCOB,
MPOUCXOMSIIUX MPU KOPPO3HUH Keje3a, HTOKPHITOTO MEIbIO BO BIIAYKHOM BO3/yX€, B KUCIOU
Cpelic ¥ B KUCJION CPENE, adPUPYEMOU KUCIOPOIOM.



NuauBuayaabHble 3aJaHUA 1JIA CAMOCTOATEIbHO PadoThI

Bapuant 1

1. IToueMy TEXHUYECKOE KEJIE30 MOABEPraeTcsa KOpPpPO3uu B OOJIBLIEH CTENEHU, YEM
xuMuuecku yucroe? Jlailte MOTUBUPOBAHHBIN OTBET.

2. Kakue miporiecchl mpoTeKaroT MPH KOPPO3UHU aTIOMUHUS B KOHTAKTE C MEJIBIO B IIIE-
nouHou cpene? CocTaBbTe IEKTPOHHBIE YPABHEHHUS 3TUX MPOLECCOB.

3. Kakoii Mmeron ¢ dexTuBHEe pH 3alIUTE OT KOPPO3UU KOPITYCOB MOPCKHUX CYJI0B?
JlaiiTe MOTUBUPOBAHHBIN OTBET.

Bapuanr 2

1. Kak OyaeT BIMSITh Ha KOPPO3UIO IMHKA KOHTAKT ero ¢ HukeneM? [laiite MOTUBUPO-
BAHHBIN OTBET.

2. Kakue nporeccel MpoTeKaroT MIPU KOPPO3UH TEXHUYECKOTO jKelie3a B aTMOC(HEPHBIX
ycioBusix? CocTaBbTe 3JEKTPOHHBIE YPABHEHHUSI 3THX MPOIIECCOB.

3. Kakoit metamn nenecooOpazHeii BRIOpATH JJIs1 TPOTEKTOPHOM 3aIIUTHI OT KOPPO3UU
CBUHIIOBOM 000JIOUKH Kabess: IUHK, XpoM win Meas? [loyemy? Jlaiite MOTUBUPOBAHHBIN
OTBET.

Bapuanr 3

1. Kak npoucxoaut arMoc(hepHas KOppo3us JIy>KEHOTO KeJie3a MPU HApYIIEHHUH T10-
KpbITHs? COCTaBbTE IIEKTPOHHBIE YPABHEHUS 3JIEKTPOIHBIX IIPOLIECCOB HA aHOJIE U KaTO/E.

2. AmoMuHMMA ckiienad ¢ Meabio. Kakoil n3 MetamnoB OyeT moaBepraThCcsi KOPPO3HH,
€CJIM 3T METaJIbI IOMAyT B KUCIYIO cpeay?

3. Kakue akxTopbl BIMSIOT HA HHTEHCUBHOCTH KOPPO3UOHHOTO mporiecca? B kakoi
cpene Koppo3us [IUHKA UET NHTEHCUBHEE:
a) B pactBope Na,COs; 0) B MOPCKOIf BOJIE; B) B BO3JIYIITHOM Cpejie.

Bapuanr 4

1. TloueMy TeXHUUYECKHE METAILIBI TOABEPTAOTCS KOPPO3UHU
B OOJIbIIIEH CTENEHHU, YeM XUMUYECKU YUCThIE MeTAIIb? JlaiiTe MOTUBUPOBAHHBIN OTBET.

2. CocTaBbTe DJIEKTPOHHBIE YPAaBHEHUS IMPOIIECCOB, MPOUCXOMSIIMX MPH KOPPO3UHU
XPOMHPOBAHHOTO JKeJie3a B KUCIION Cpejie.

3. B kakoit cpee Koppo3us aIFOMUHUS UJIET UHTCHCUBHEE: a) BOJHOM, 0) KUCIIOH, B)
c1a0O0IIeI0YHOM, T') BO3AYIITHOM. [laliTe MOTUBUPOBAHHBIN OTBET.

Bapuanr 5

1. IToueMy npu NOBPEKIECHUM OLMHKOBAHHOIO JKE€JI€3a, 3alllUTHOE JEHCTBUE
MOKPBITUS Mpoaokaerca? J[aiiTe MOTUBUPOBAHHBIN OTBET.

2. AIOMUHHEBAs TIJIACTUHKA, 3aKPETUICHHAs 3aKJICNKOM ¢ METHOM TIJIaCTUHOM, OTpY-
YK€Ha B pacTBOp CEpHOM KUCIOThI. Ha kakoi miactTuHke OyaeT BelaeIsIThCA Bogopoa? Co-
CTaBbTE COOTBETCTBYIOLIEE YPABHEHUE PEAKLIUM.

3. B ueMm cyTh NPOTEKTOPHOM 3alIUTHl METAIIOB OT Koppo3uu? [lpuBenure npumep
IIPOTEKTOPHOM 3AILUTHI JKEJIE3a B AJIEKTPOJIUTE, COAEPKALIEM PACTBOPEHHBIN KUCIOPO.



Bapuanr 6

1. IloueMy TEXHUYECKMH LMHK MOJBEPracTcs KOPpPO3UM B OOJIBLIEH CTENEHH, YEM
XUMUYECKU YUCTBIA? JlaliTe MOTUBUPOBAHHBINA OTBET.

2. CocTaBbTe 3JIEKTPOHHBIEC YPaBHEHHSI IPOIECCOB, MPOUCXOAAIINX MPU KOPPO3UU HU-
KEJIMPOBAHHOTO 7KEJI€3a B BOJHO-BO3AYIIIHOU CpeLE.

3. Kakue 3akienku, CKperuisiioIye aTlOMUHUEBBIE JIUCTHI, TOJITOBEYHEE: MEAHbBIE, Mar-
HUEBbIC, IMHKOBBIE? JlaliTe MOTHUBUPOBAHHBIN OTBET.

Bapuanr 7

1. Kak OyzaeT BnusiTh Ha KOPPO3UIO aTIOMUHUS KOHTAKT €ro ¢ Mebto? JlaiiTe MOTUBH-

POBaHHBIN OTBET.

2. Kakue mpoueccsl MPOTEKaT MPU KOPPO3UH CBUHLOBBIX 000J0YEK Kabes moj
JNENUCTBUEM JJIEKTPUYECKOTO TOKA?

3. [lepeuncnure METO bl 3aIIMTHI METAJUIOB OT KOppo3uu. IIpuBenure npumeps! npu-
MEHEHUS HEMETAINYECKUX ITOKPBITHM.

Bapuant 8

1. [Touemy npu NOBPEXICHUU IOBEPXHOCTH JIyKEHOTO XKeJie3a KOppo3us jKejie3a ycu-
nuBaetcs? JlaliTe MOTUBUPOBAHHBIN OTBET.

2. Kakue mporiecchl MPOTEKAIOT MPU KOPPO3UM TEXHUYECKOTO IMHKA B IICIIOYHOU
cpene?  CocTtaBbTe€  DJIEKTPOHHBIE  YPAaBHEHUS MPOMCXOJSIIMX MPOLECCOB.

3. Kakoit wmetamn wenecooOpa3Hee B3STh [JIs1  AJIEKTPO3AIIUTHI TPYOOMIpOBOIA:
JKeJIe30, IMHK, CBUHEN? JlailTe MOTHUBHPOBAHHBINA OTBET.

Bapuant 9

1. Kak Oyner BIUSTh HA KOPPO3UIO MAarHUsl KOHTAKT €ro ¢ Meapto? Jlaiite MOTUBHUPO-
BAHHBIN OTBET.

2. IlpuBenuTe MpuUMep aHOJHOTO TOKPBITHS CTANBHBIX M3aenuil. Kakne xumuueckue
npolecchl  OynyT TMpoTeKaTh IMpPU HAPYIIEHWH LETOCTHOCTHU 3aIUTHOTO CI0s?

3. Kakoit metoz apdexTrBHEE MPH 3aIUTE OT KOPPO3UH LIUITUHAPOB IBUTATEIST BHYT-
peHHero cropanus? J[ailTe MOTUBUPOBAHHBIN OTBET.

Bapuant 10

1. CranpHOE wW3AenME TMOKPHITO cepedpoM. bymer nu coxpaHEHO 3alIUTHOE
nercTBUEe cepebpa rmocie MOBPEKACHUS IMOBEpXHOCTH? JlaliTe MOTHBHUPOBAHHBIN OTBET.

2. CocTaBbTe DJIEKTPOHHBIE YPAaBHEHUS IMPOIIECCOB, MPOUCXOMSIIMX MPH KOPPO3UU
TpyOOIIpOBO/a MO IEHCTBUEM OTY>KIAIOIINX TOKOB.

3. Kakue (akToppl BIUSAIOT Ha MHTEHCHBHOCTH KOPPO3HMOHHOTO mporecca? B
KaKoM cpejie Koppo3us Maruus OyJeT mpoTeKaTh HHTeHCHBHEE: a) B pactBope H,SO4; 6) B
pactBope NaCl; B) B pactBope NaOH?

Bapuanr 11
1. Kak OyAeT BIUSITh Ha KOPPO3UIO kKejle3a KOHTAKT ero ¢ amoMuHuem? [louemy?
2. Kakue nponecchl NpOTEKAIOT MPU KOPPO3UHU HUKEIUPOBAHHOIO >KeJie3a B BOAHO-



BO3yIIHOM cpeae? CocTaBbTe ANEKTPOHHBIE YPABHEHUS ATUX MPOIECCOB.
3. Kak Bnuser BennunHa pH cpeibl Ha CKOPOCTh KOPPO3UH kKeje3a v inHka? [louemy?
CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIIHUX IPOLIECCOB.

Bapuant 12

1. Kak Oyzaet BIUATH Ha KOPPO3HIO Kelie3a KOHTAKT ero ¢ Meabto? Jlaiite MOTUBUPO-
BAHHBIN OTBET.

2. CocTaBbTe 3JEKTPOHHBIC YPAaBHEHHUS MPOIECCOB, MPOUCXOIAININX MPU KOPPO3UHU
CIUIaBa HUKEJIS C CEpeOPOM B pacTBOPE COJITHOM KUCIIOTHI.

3. B uem cymHOCTh MPOTEKTOPHOM 3aIIUTHI METAIIOB OT Koppo3uu? [lpuBenute mpu-
Mep NPOTEKTOPHOM 3aIIUTHI CTAIBHOIO U3/IEIH.

Bapuanr 13

1. Kak Oyner BAUSATh HA KOPPO3UIO MEIAM KOHTAKT €€ ¢ Maruuem? [laiiTte MOTUBHUpO-
BAHHBIN OTBET.

2. CocTaBbTe DJIEKTPOHHBIE YPABHEHUS IMPOIIECCOB, MPOUCXOIAIINX MPU KOPPO3UU
TEXHUYECKOI0 XKeJie3a B KUCIIOU Cpelie.

3. Kakuie mokpbITHs Ha3bIBAIOTCA aHOJIHBIMU? KaToaHbIMU? [IpuBeauTe mpumepsl Ta-
KUX TOKPBITHM.

Bapuanr 14

1. MenHoe u3aenve NOKphITO HUKENEM. byieT i COXpaHeHO 3allluTHOE JeICTBUE HU-
KEJIsI IOCJIE TMOBPEKICHUS IOBEPXHOCTH?

2. Kakue npouiecchl mpOTEKalOT MPY KOPPO3UU TEXHUUIECKOTO AIFOMUHHUSA B IIET0YHON
cpene? CocTaBbT€ AJEKTPOHHBIE YPABHEHUS STHUX MPOLIECCOB.

3. Kaxkoit meton s¢dexkTuBHEE MPHU 3alIUTE OT KOPPO3UH €MKOCTEW IJIsl TIEPEBO3KHU
arpeCCUBHBIX KUAKOCTEN? OTBET MOTUBUPYHTE.

Bapuanr 15

1. CranpHOe n3ere MOKPHITO cepeOpoM. byneT mu moaBepraThCsi KOPPO3UHU  CTaIb-
HOC W3JeNMe MPU TOBPEKIACHUU 3aIIUTHOTO MOKPBITHS?

2. Kakue mporiecchl IpOTEKarOT MpHU KOPPO3UH ITMHKA B KOHTAKTE
¢ cepedpom B kucioit cpeae? CocTaBbTe IIEKTPOHHBIE YPABHEHHS 3TUX ITPOIIECCOB

3. IlepeuncnuTe METOIBI 3aIIMTHI METAJUIOB OT KOoppo3uu. Kakoit Mmeroa a¢pexTtuBHee
IIPU 3aIUTE MApOBOTO KOTJIa OT KOPpo3uu?

KonTpoJsbHbIe BONIPOCHI

1. Yto moHUMAIOT MO MPOIIECCOM KOPPO3UU?

2. Kakue BuJbI KOpPO3UOHHBIX pa3pyuieHui Bam usBectHbl? [lpuBeanre npumepsi.

3. B uem ocobennocTh xuMuyeckon kopposun? I[lo kakomy MexaHu3My OHa MPOTE-
KaeT?

4. KakoBbl NPpUYUHBI BOSHUKHOBEHUS SJIEKTPOXUMHUUECKON KOPpO3Uun?

5. [1o kakoMy MEXaHU3My IIPOTEKAET 3JIEKTPOXUMUYECKASI KOPPO3Us?

6. B kakux cpenax poiib ACMOJSPU3aTOPA BBIIOIHSAET KUCIOPO/I,



a B KaKuX cpeJlax — MOHBI BOJIOPOJIa IIPH DIEKTPOXUMUUYECKON KOPPO3UU?

7. KakoBbI IEpBUUHBIE MPOLIECCHI MPH AIEKTPOXUMUUECKONU KOPPO3UU TEXHUUECKUX
METaJUIOB U CILJIaBOB?

8. Kakoii MeTann moaBepraeTcsi KOppO3UU MPH KOHTAKTE ABYX Pa3sHOPOIHBIX METall-
JIOB B CpeJIax 3JIEKTPOIUTOB?

9. Yto sBiIAETCA MPOAYKTOM KOPPO3UH OIIMHKOBAHHOTO KeJje3a B KUCIIOH cpeze?

10. Yro siBnsieTcs MpOAYKTOM KOPPO3UH JIy>KEHOTO KeJle3a B HeUTpanbHO# cpeze?

11. Kakue mapamMeTpsl OKa3bIBaIOT BIUSHUAE Ha CKOPOCTh KOPPO3UH MTPH KOHTAKTE pa3-
HOPOJIHBIX METAJIOB?

12. Kakoit 3¢exT Ha mpoiiecchl KOPpO3UU OKA3bIBAET COCTOSHUE MMOBEPXHOCTH Me-
TaJI0B?

13. [Ipu xakoMm 3HAYEHUH MUHEPATMU3AIMH BOJIbI HEU30EKHA dIIEKTPOXUMHUYECKas
KOPPO3HsI METAJLJIOB U CIJIaBOB?

14. Kakoii 3¢ (eKT Ha MPOIECChl AIEKTPOXUMHUICCKON KOPPO3UH OKA3bIBAIOT 00IIIast
KECTKOCTb U IIEJI0OYHOCTh?

15. Ilpu kakux conep kKaHUAX B BOJIE JKeJie3a U MapraHiia BO3MOXHO 0o0pa3oBaHHe
COOTBETCTBYIOIIUX OTJIOXKEHHM, 10T KOTOPBIMUA MOKET HA4aThCs MOILUIaMOBasi KOPPO-
3us?

TEMA. CTOMKOCTb UCKYCCTBEHHOT' O KAMHSI
MHUHEPAJBHBIX (HEOPTAHUYECKHUX) MATEPUAJIOB
K BO3JENUCTBHUIO BHEIIHEN CPE/BI.
KOPPO3US IEMEHTHOI'O KAMHSI M1 BETOHA
B BOJIHBIX CPEJIAX

Keiic-3aganus

Heanb: nuzyueHne ocoOEHHOCTEN COCTaBa U CBOMCTB TBEP/ICIOIIETO MUHEPAJIBHOTO B~
XKyliero BemectBa — nopmiananemMenta (I1L), onpenensironux CTOMKOCTh CTPOUTEIBHBIX
V3EIUN U COOPYKEHHUM HA €r0 OCHOBE, K BO3JCHCTBUIO BHEIITHEN CPEIBI.

O3HaKOMIIEHHE ¢ COBPEMEHHBIMHU MTPEACTABICHUSIMU O IIPOLIECCAX TBEPACHUS HEOPTa-
HUYECKUX BSKYIIMX BEIIECTB, BBISIBICHUE OTHOCUTEIIBHOM PO MUHEpaioB kiuHkepa [11]
— anuTa, OenuTa, 1HenuTa u amoMmodeppura B GopMUpPOBAHUU MHUHEPaATHHO-(Aa30BOTO CO-
CTaBa LEMEHTHOTO KaMHsI, BBISIBIICHHE KOMIIOHEHTA [IEMEHTHOTO KaMH$, ONPEIESIOIEr0
CTOMKOCTh K KOPPO3MOHHOMY BO3ACHCTBUIO (DAKTOPOB BHEIIHEN CPEJIbI.

3aganme 1. OnpenesieHue peakuum cpeabl HEMEHTHOI0 TECTA

PeakTHBBI 1 MaTepHAJIbI: IOPTIAHAIIEMEHT HOPMAJILHOIO THUIIA
(TILT) mopomrkooOpa3Hblid, BoIAa AUCTHILTUPOBAHHAS, MHIUKATOP (eHOoN(TaTIenH: CIupTO-
BOM pacTBOp ¢ MaccoBou goueit 0,1 %.

IMocyna: dbapdopoBbie Halliky, MNATETH, CTEKJISTHHBIC TAJIOYKH.

Boinosnenue 3axanus. B dbapdoposyio vamiky nomecture okosno 4 cm? 1L u npu-
JeiTe, Ipy NepeMelIMBaHUM CTEKIISTHHON MaJT0YKOM, K HEMY 110 KaIljIsiM BOLY 10 MOJTyYEHUs
rycroro kieiikoro rtecra. [locie atoro ornenure HeOOJIbIIOE KOTUYECTBO TECTA B APYTYIO
dapdopoByto yaniky u 100aBsTe K HeMy 2—3 karum QeHondraaenHa.



3anuch pesyabtaroB. OTMETBTE OKpacKy MHAMKaTopa. Ha 4To ykasbpiBaeT ee uzme-
HeHue? KakoBa posnb PH B mpoueccax, OpoucXoIiIuX MPU 3ameopeHul MAHEPAJIOB, CO-
CTaBJISIIOIIUX OCHOBY KiauHKepa [11, Bogoit?

3anummTe COOTBETCTBYIONMINE YpaBHEHUS peakinuii. OOBsICHUTE, TOYEMY B OOBIYHBIX
YCIIOBUSIX TBEPACHHUSI MOPTIAHIIEMEHTHOTO 0€TOHA TUAPOJIN3 OCTAHABIMBAETCS HA MIEPBOU
cryrneHu. Jlalite Ha3BaHUE NMPOAYKTaM pPEAKLMUH. YKaXKUTE, KAKOW TJIaBHBIA KOMIIOHEHT
MOPTJIAHALIEMEHTHOTO KaMHS MPUIAET EMY IIOTHOCTh, KOPPO3UOHHYIO CTOMKOCTh U Y-
r'Y€ LEHHbIE TEXHUYECKUE CBOMCTBA.

3amanue 2. OmnpenejieHne MOHHOTO COCTABA BOJAHOM BBITHKKH TBEPIEIONIEro
NMOPTJIAHALIEMEHTA

PeakTuBbl 1 MaTepuaJbl: nopomkooodpasusiii [111; Boga gucTrimmmpoBaHHasi; UHAM-
Katop ¢eHoyranenH CIupToBOM pacTBOp ¢ MaccoBoi aoneit 0,1 %; 0,1 H pacTBop KapOo-
Hata Hatpus Na,COs.

Ilocyna m npyrue mpuHAaAJIEKHOCTH: NTPOOUPKHU, BOPOHKHU, CTCKJISIHHbIC MaJIOUKH,
¢unbTpoBasIbHAA Oymara.

Boinosnenue 3ananus. B npo6upky naceinbte [11] (Ha 0,5 cm oT ee nHa), mpuiieiite
10—15 cM? Bozbl, epemMelIaTe CTEKISHHON MaIOYKOW MoydeHHYyIo cycnensuto. [locie
3—4 MUH OTCTaMBaHUs HE PAaCTBOPHUBIIYIOCS YacTh OTOUIBTPYHTE, PUIBTPAT pa3ACIUTE HA
nBe nopuuu. K oqHON U3 HUX npuiieiTe pacTBop kapOoHaTa HATPHs, K IPYrol — 100aBbTE
OJIHY KaruIto pactBopa eHondranenHa.

3anuch pe3yibTaTOB. 3alHIIATE COOTBETCTBYIOLIEE YPAaBHEHHE PEAKIMH B3aUMO-
JNEUCTBUS C BOJIOW MUHEpasa ajluTa, yYUTHIBAs, UTO OH Mpe00JialaeT B COCTABE KIIMHKEpa
[11] n onpenengeT nepexoa U3 OJJHON CTaAUU TUAPATALMOHHOTO TBEPJICHUS B IPYTYIO.

OO0bsicHuTe HaOII0IaeMbIe SIBJICHUS: (TIOMYyTHEHUE KUJIKOCTU B OJIHON MPOOHUPKE U
OKpalllMBaHUE — B IPYroi). YKaxuTe, KAKUEe HOHBI IPUCYTCTBYIOT B BOJTHOM BBITSIKKE TBEP-
netomero I, CoctaBbTe ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIIUA.

3aganne 3. Biusinue KapOOHU3AUM HA MHTEHCUBHOCTH MPOLECCa TMAPATALMOH-
HOI'0 TBEPACHHUSA NMOPTIAHILEMEHTA

Peaxktussbi: cycniensus [11] (0,1 r nementa, 8—10 cM?® AUCTUILIIMPOBAHHOM BOJIBI), UH-
nukatop ¢deHondTanenH cmupToOBOM pacTBOp ¢ MaccoBoil moneit 0,1 %; okcun yriepona
(V).

IIpubopsbl U MaTepuabl: anmnapat Kurmrma, mpoOupKu.

Boinosinenue 3aganus. B nmpoOupky ¢ cycnensueit [11] qo6aBpTe oaHY Karmito pac-
TBOpa (peHoypTarenHa u Norpy3nuTe B HEEe CTEKIIIHHYIO TPYOKy oT anmaparta Kurra, B Ko-
TOpPOM BbIpabateiBaeTcs yriekucibli ra3 (CO,).

3anucek pe3yabTaToB. [lepBoHauanbHO HAOMIOAANTE OCIIA0ICHUE OKPACKH YKHUIKOU
da3pl. CocTaBbTE YpaBHEHUE PEAKIIUH, CBUICTEIHCTBYIONIEE 00 YMEHBIIICHUN IIETIOYHOCTH
cycnensuu I111.



3atem xuakas ¢aza MoJHOCThIO 00ECIBEUMBAETCS, HAUMHAETCS paCTBOPEHUE KapOo-
HaTa Kanpuusa. CocTaBbTE COOTBETCTBYIOLIEE YPABHEHHE PEAKIIHH.

IIpoxo/iknTe BHINOJIHEHHE 3aJaHHsl. Y CTAaHOBUTE MPOOUPKY B IMITATUB U 3a(UKCH-
py#Te, uepe3 Kakoil MPOMEKyTOK BPEMEHH BOCCTAHOBUTCS MAJIMHOBAsI OKPAcKa KUIAKOCTH.

3anuck pe3yabTaroB. CaenaiiTe BIBOJ O XapaKTepe BIUSHUS KapOOHU3AIMU Ha UH-
TEHCHUBHOCTb IuipaTaliuoHHOro TBepaeHus [11, moscHuB Habt0o1aeMble SIBICHUS.

3ananne 4. Onpenesnenue «PpoHTa» KapOOHM3aMU OETOHA

PeakTuBbI 1 MaTepHuaJIbl: HAPYKHBIE KYCKH Kelle300eToHa (ObIBILIETO B yOTpeOIie-
HUM JJUTEIbHOE BpeMsi B OETOHHBIX MacCHBaX CPaBHUTEIHHO MajiOW MJIOTHOCTU Ha BO3-
nyxe), MHANKaTop ¢eHoadTarenH COUPTOBOM pacTBOp ¢ MaccoBoi goreit 0,1 %.

HNHcTpyMeHTBI: MOJIOTOK U 3yOHUIIO.

Ha 0eToH mMoryT pa3pyiarolie 1eiicTBOBaTh HE TOJIBKO BOJa U pPacTBOpPHI cosei. Jlaxe
OOBIYHBIA BO3/yX BBI3BIBAET IPOLIECCHI, OTPAKAIOIIMECS HAa CTOMKOCTH >KeIe300eTOHA.
31ech pacCMOTPUTE IEHCTBHE BO3/TyXa TOJIBKO Ha OETOH. A30T, KUCIOPO,1 U MHEPTHBIE ra3bl
MPAKTUYECKU HE JICUCTBYIOT Ha IIEMEHTHBIM KaMeHb. YTJEKUCIOTa JIEUCTBYET, MPEXKIe
BCET0, Ha MOBEPXHOCTHBIN clIoN OeToHa u mocteneHHo Heltpanuzyetr Ca(OH), Bo Bce 60-
jee riay0okux ciosix. [Ipu 3ToM porcxoIuT HEKOTOpOoe YIJIoOTHeHHE OeToHa. [ myOuny me-
pepoXaeHus: OeTOHAa B pe3yJibTaTe JNEUCTBUS YIIIEKUCIOTHl BO3/lyXa MOKHO OOHApYKHUTh
IIPY TIOMOIIY UHIUKATOPOB.

J{nst onpenesieHus MEeIOYHOCTH Cpebl MPUMEHSIOT (eHOIPTaTenH, UMEIOUIUNA TOUKY
nepexo/ia npu BojiopoiHoM nokazatene PH okoso 8. B pactBope Ca(OH), dpenondranenn
ObIBaeT OKpAIlICH B MAJIMHOBBIN 1IBET, 4 B HEUTPaIbHOM U KHUCIIOHN cpene ¢ PH mensIe 7 o
OecIBETEH.

Boinosinenue 3ananus. [loap3ysch MHCTpYMEHTaMH, OTAEIUTE OT O€TOHA HEOOJb-
o ckosl. Hanecurte Ha cBexuil ckoi 0€TOHa HECKOJIBKO Kanenb GpeHoTanenHa, CMOYUB
€ro TakuM 00pa3oM.

3anuck pe3yiabTaTtoB. OTMETHTE YUACTKH IIEMEHTHOTO KaMHs, COJEPKAIINe c80000-
HbIl TUAPOKCH]T KAJIBITUS M yYAaCTKH, HA KOTOPBIX MPOIIIa KapOOHU3aIusl. Y TIIEKUCIIbIN ra3,
COJIEpKAIUICS B BO3IyX€E
B HUYTO)XHOM KOJIMYECTBE, 3aMETHO BIHseT Ha OeToH. [laiite aTomy oObsicHenue. Hamu-
IIUTE YPaBHCHHUE PEAKIIUN B3aUMOACHCTBHUS YIIIEKUCIOTHI CO MIETOYHBIMU COSIUHEHUSIMU
EMEHTHOTO KamHsi, u mipexze Bcero ¢ Ca(OH)s,.

CymiecTByeT U CBOCOOpa3HbIi «(PpOHT», T. €. JOCTATOYHO YETKO 0003HAUCHHAS pa3-
HUIIA MEKIY HApYKHBIM HEHTPaTU30BaHHBIM CJIOEM W BHYTPCHHHM IICIIOYHBIM TEJIOM B
uccienoBaHHOM oOpasiie 6etona? Mnu kapOoHuM3alMs 3aXBaTUIa BECh 3allIUTHBIN CIIOH Oe-
TOHA? UTO MOXKET MPOU30MTH B 3TOM CJIydae C apMaTypou BO BiaxHOM Bo3nyxe? [louemy
B KaueCTBE apMaTypbl B OETOHE HE UCIIOJIb3YETCS ATFOMUHUIN?



Keiic-3apanus

I'1aBHBIE BHU/IbI H IPUYIUHBLI KOPPO3UA HCKYCCTBCHHOI'0O KaMHSI MUHEPAJIOB CTPO-
HTCJIbHBIX MaTepHuaJjloB

He.]'lb: O3HAKOMJICHHUC CTYACHTOB C OCHOBHBIMU BUAdMHU U IIPUIXMHAMU KOPPO3UHU UC-
KYCCTBCHHOI'O KaMHsI CTPOHUTCIIbHBIX MATCPHUAJIOB Ha OCHOBC MHUHCPAJIBHBIX BSIKYIIUX BC-
meECTB.

Cpenu BHEIHUX ()aKTOPOB, BBI3bIBAIOIINX KOPPO3UIO MAaTEpUAIOB U COOPYKEHUN Ha
OCHOBE MUHEPAJIBHBIX BSKYIIUX BEUIECTB, BBIACISAIOT IEHCTBUE HATIOPHON IIPECHON BOJBI,
JUIMTEIBHOE BO3JIECUCTBUE MUHEPAIN30BAHHOM, HAIPUMEP MOPCKOM BOJBI, BIUSIHUE CTOY-
HBIX BOJ U KMCJIOT, TEXHOI'€HHBIX IPUMECEN BO3/1yXa KMCIOTHOIO XapakTepa U Jp.

3ananue 1. MogeaupoBanue cyab(aTHOil KOPPO3UH

PeakTHuBBI: U3BECTKOBBII PACTBOP B BHJI€ KHPIHUYUKOB; PACTBOPHI TMIICOBOM BOBI
CaS0,4'nH,0 u cynsdara amromunns Aly(SO4)s ¢ korneHTpanusamu 0.5 M.

IHocyna: npoOupku.

Boinosinenue 3aganus. B peaabHbIX yCIOBUAX TPU3HAKH KOPPO3UU MOSBIISIIOTCA TO-
cJie JUIUTENIbHOTO NpeObiBaHUsI O€TOHA B KOPPO3UOHHOMU cpejie (Heaens win mecsi). Jis
PacCMOTPEHHUSI POLECCa KOPPO3UHU UCIIOJIb3YETCS MEHEE TPOYHBIN U3BECTKOBBIN pacTBOD,
COZAEPKANN TUAPOATIOMUHAT KAJIBIUA, U KOPPO3UOHHOE JEMCTBUE TUIICOBOM BOJBI yCH-
JMBaeTcs BBeleHUEM B Hero cynbdara amomunus Aly(SO,.)s;. Kupnuunk u3BecTKOBOTO
pacTBoOpa moMecTuTe B mpoOupky u npuieiire 8—10 cM® pacTBopa cynb(paToB KaJlbLHs U
anmoMuHus. 3MeHeHne KUpnuIuKkoB OyJieT 3aMeTHO yke yepe3 20—30 MuHyT.

3anucek pe3yiabTaroB. O0bsicHuTe HaOmogaeMoe. COoCTaBbTE ypaBHEHUE PEAKIIMH
cyJb(aTHOM KOPPO3UH.

3amanue 2. KapOoHu3anus u yriieKucJ0OTHASI KOPPO3Usl M3BECTKOBOI0 PacTBOPA

PeakTuBbl M MaTepuaJibl: U3BECTKOBBIA PAacTBOP B (popMe KUPIHUUYMUKOB; BOJA JH-
CTWJUITUpOBaHHas;, okcu yraepoaa (IV).

IMocyaa u npubopsl: annapat Kunna, npooupku.

Boinosinenue 3aganusi. V3BeCTKOBBIN pacTBOp, MPUTOTOBIICHHBIN 3apaHee B opme
KHPIIMYUKOB, TIOMECTHUTE B CyXyto poOupky. [locie yero nmpomyctute B mpodupky CO, 10
MOMEHTA TOSIBJICHMSI KaIleJIeK BOAbI HA €€ CTCHKaX.

3anuch pe3yabraToB. ONpeAenuTe TUI MPOTEKAIOIIEH peakunu (3K30 WK 3HI0TEP-
MUYECKHI1) U COCTaBbTE YPAaBHEHUE PEAKIIHH.

Ilpooonyicume evinonnenue 3adanus. 110 okoHuaHUM KapOOHU3AINH TOCTAHBTE KUP-
NUYMK U3 TPOOUPKHU, OTIEIUTE OT HETO KyCOUeK pazMepoM 3—4 MM, OIyCTHTE €T0 B IPYTYIO
npoOUpPKY, 3aJIUB €€ HAIOJIOBUHY IUCTUUIMPOBAHHOM BOJON. 3aTeM, OMYCTHUB B BOAY
TpyOKy oT pabortatomiero annapara Kunna mno nomydennto CO, u, mponyckaiTe ra3 10
pacrnajia KyCOYKOB Ha OT/EJIbHbIE YACTHUYKH.

3anucsb pe3yabraToB. CocTaBbTe ypaBHeHUE peakuuu. [losicaure, korja kapOoHHU3a-
LU UTPAET MOJIOKHUTENIBHYIO POJIb, & KOI/Ia — OTPULIATEIBHYIO.



3aganue 3. BiausiHue pacTBOPOB MarHe3MaJbHbIX €OJIell HA THAPATALMIO NOPT-
JIAHILIEMEHTA U BbIABJICHUE MPUYMHBI MATHE3UMAJIBbHONH KOPPO3UM MOPTJIAHIIEMEHT-
HOI'0 KAMHS

PeakTuBbl 1 marepuanbl: cycnensus 111 (0,2 r uemenra, 16—20 mn quctummpo-
BaHHOU BOJIbI); HHAUKATOP (heHON(TATCHH CIUPTOBOM pacTBOp ¢ MaccoBoi momeit 0,1 %;
pactBop xsopuna maraust MgCl, koHeHTpupoBanHslii (pactBopumocts MgCl, 54,6 r Ha
100 r H,O mpu 20 °C, ipu 100 °C — 73,4 1/100 r H,0).

Iocyna: npoOUpKH, CTEKIISIHHBIE MAJIOYKH.

BoinoJsineHue 3aganusi. B 1Be mpoOupke MOMECTUTE paBHOE KOJIMYECTBO CYCIIEH3UU
[1L1, mo6aBwTe M0 Karute peHondranenHa B Kaxayr. CoaepkuMoe nmepeMenianTe u 1anTe
OTCTOSThCS ocanKy (5—10 MHUH) IPU STOM BEPXHSS YaCTh CIOS KUAKOM (ha3bl CTAaHOBUTCS
IPO3pavyHOl, MAJIMHOBAs €€ OKpacka coxpaHsercsa. B omHy u3 mpoOHpPOK OCTOPOXKHO (T10
CTEHKE) pujieiiTe 2—3 Karii KOHIEHTPUPOBAHHOT O pacTBopa XJjiopuaa Mmaraus. Ceituac xe
IPOUCXOAUT OcIa0IeHNE OKPACKHU U JIETKOE IOMYTHEHHUE BEPXHETO 105 xKuaAKocTu. Ocnad-
JIEHHE OKpacKu >KMJKOM (ha3bl yKa3blBaeT Ha CHI)KEHUE KOHIeHTpauuu noHoB OH™, a ee
NOMYTHEHHE — Ha o0pa3oBaHue TpyAHOpacTBopuMoro ruapokcuaa marausg Mg(OH), (pac-
tBOpuMocTh Mg(OH), B Boze okoiio 0,1 r/1, a Ca(OH), oxono 1,3r/1). [loaTomy 06pazo-
BaHME IMAPOKCH/Ia MarHus U MIPUBOJMT K PE3KOMY CHI)KEHMIO KOHIIEHTpauu noHoB OH .
CrnepnoBarenbHO, B xozae ruaparanuu 111 npoTekaroT OCHOBHBIE pEaKIMU MarHe3uaJlbHOU
KOPPO3HH MOPTJIAHALEMEHTHOIO KaMHS TI0J{ J€ICTBUEM MOPCKOM BOJIBIL:

Ca(OH), + MgCl, = CaCl, + Mg(OH)., a Takxe
Ca(OH), + MgSO, + 2H,0 = CaSO,-2H,0 + Mg(OH),.

3aTeM OCYHIECTBIIAECTCS Pa3IOKEHUE TUAPOCUIINKATOB U TUAPOATIOMUHATOB KaJIbLIHs
10 YPaBHEHUSIM:

anOSIOanzo + ZMgCIZ + 2H20 —,
3C30A12036H20 + 3MgC|2 —.

3anuch pe3yabTaToB. JlomUIMTEe MPUBEACHHBIC YPaBHEHUS pPeakinu (Ha MpUMeEpe
JIEUCTBUS MOPCKOW BOJIbI HAa 0eTOH). B KakoM HampaBlieHWH CMEIIIEHb PAaBHOBECUS B YKa-
3aHHBIX peakuuax? KakoBbl MPUYMHBI pa3pylICHUS] TPOYHOTO [IEMEHTHOIO KaMHSI?

3ananne 4. Koppo3uss Mpamopa

Mpamop — pa3HOBHUIHOCTb H3BECTHAKOB M 10JOMUTOB ¢ 3epHamu CaCO; u
MgCO;-CaCO3, cKperIeHHBIX HETIOCPEICTBEHHO CIETIICHUEM KPUCTAIIOB. MpaMop mu-
POKO MPUMEHSIETCS B Ka4yeCTBE O0IMIIOBOYHOTO MaTepuaina. OpaHako Mpamop He aTMocde-
POCTOMKUI U B HAPY>KHBIX OOJUIIOBKAX MOJAAETCS pa3pyLIEHUI0, KOTOpOe OBICTPO pa3Bu-
BaeTCs Ha HEMOJIMPOBAHHBIX MOBEPXHOCTAX. Koppo3ust Mpamopa BO3HUKAET MPHU HAITMYUU
B BO3/IyX€ CEpPHUCTHIX I'a30B U Biaru. Ha moBepxHocT Mpamopa B peaibHbIX YCIOBHSIX MO
JEUCTBUEM CEPHUCTHIX T'a30B U BJIaru 00pa3yeTcsi BHayajie CEpHUCTas, a IOTOM CEpHasi KHC-
JIOTHI, MPEBpALAIONIME KapOOHAT KAJIbLIMSI B PACTBOPUMBII TUIICOBBIM KaMEHb 1O PEaKIINU:

CaCO3 + HzSO4 + Hzo — CaSO42H20 + COZ



PeakTHBBI M1 MaTepHaJIbl: MpaMOpHas IUIMTKA (KyCOUYKH), 2 H cepHasi KMCIOTa pas-
OaBiIeHHAS.

Iocyna: npoGupku u GpaphopoBbie YAIIKH, MUTIETKH.

Boinosinenue 3aganus. Hanelite cepHyro KHCIOTY HA MpaMOpPHBIE KYCOUYKH, ITOME-
IICHHBIE B TPOOUPKY, U 3aKpOHTE MPOOUPKY MPOOKOM C ra300TBOHON TPYOKOH, KOTOPYIO
OMYCTUTE B IPYI'yIO0 IPOOUPKY CO CBEKENPUTOTOBIECHHBIM PAaCTBOPOM THMAPOKCHIA Kallb-
.

3anuce pe3yapraToB. OTMETHTE BCE U3MEHEHUS, TPOUCXOASIINE B onbITe. O 4eM OHU
CBUJETENBCTBYIOT? 3alMIINTE YpPaBHEHMs MPOTEKAIOIIMX MPHU 3TOM peakiuil. OdpaTute
BHUMaHUE Ha MPOUCXOASIIEE pa3pbIXJICHUE KaJblUTa C YBEIMUYEHUEM €ro oobema (< Ha
10—15 %). [ToaTOMy yKaxuTe, Kakoil emie BUJI KOPPO3UH JTOMOIHSIET MPOLIECC XMMUUECKOM
KOppO3uH Mpamopa?

KoHTpoJibHBIE BONPOCHI

1. Kakue matepuainbl OTHOCATCS K HEOPraHUYECKUM BSDKYIIMM (MUHEpaJIbHBIM)? YKa-
JKUTE UX COCTaB U CBOMCTBA.

2. KakoBpl yCIIOBUS TBEPACHUS U BOJOCTOMKOCTH HEOPraHWYECKHX BSDKYIIHUX Be-
mectB? Kakumu cBoiicTBaMu 00J1aJal0T BO3AYIIHbBIE BSOKYIIME BELIECTBA, @ KAKUMU — TH/I-
paBinueckue?

3. O6nacTy NPUMEHEHHUSI BO3AYLIHBIX U THIPABINYECKUX BSOKYILUX.

4. IIpouecc TBEpACHUS TUAPABINYECKUX BSOKYIIMX BEIIECTB C MO3UIIMHA COBPEMEHHOM
TEOPUH, IPEMIOKEHHON akaneMUKoM A. A. balikoBbIM?

5. Kakum BUaM KOPpO3UH MOABEPKEHBI LIEMEHTHBI KaMeHb U O0eToH? [laliTe mosc-
HEHUS.

6. [lo xakum HarpaBJeHUsIM BeAeTcsi Oopb0a ¢ Koppo3uel IEeMEHTHOTO KaMHsT U Oe-
TOHA?

7. Kaxoit MuUHEpaJl IIEMEHTHOI'0 KaMHs 00J1aJaeT MOBBIIIEHHONW pacTBOPUMOCTBIO U B
NEPBYIO Ouepeab MOoABEpraeTcst PU3NUECKOr U XUMUYECKON KOppo3uun?

8. Uto cnexyeT NoOHMMATh 1MoJ kKapOoHu3anuei? B kakux ciiydasx kKapOOHHU3alus BbI-
ITOJIHAET MOJIOKUTEIIBHYIO POJIb, @ B KAKUX — OTPULIATENIbHYIO?

9. IlpyuuHBI U XUMHU3M YTIIEKUCIOTHON KOPPO3UU LIEMEHTHOIO KaMHsI U OeToHa?

10. Marse3uanbHasi KOppo3Hsl IIEMEHTHOTO KaMHs U O€TOHA; MPUYHMHBI €€ BbI3bIBAIO-
e (Ha mpuMepe IeHCTBUS MOPCKOM BoJibl). [lpuBeauTe ypaBHEHUS COOTBETCTBYIOIIMX
peaKuuil.

11. CynbpdarHast KOppo3usi HEMEHTHOTO KaMHs U OeToHa. [IpuyuHbl pa3pyuieHus 1e-
MEHTHOTO KaMHs ¥ O0eToHa MpH cyiabdaTtHoi Kopposuu. [IpuBenure ypaBHEeHUE COOTBET-
CTBYIOIIEH pPEAKIMH.

12. IlpencraBieHue 0 CBOMCTBaX UM MPUMEHEHUU TIIMHO3EMHUCTOrO IIeMEHTa. B Kakux
Cpelax OH YCTOMYMB K KOPPO3HH?

13. CpaBHHTE CTOMKOCTH 3aTBEPJEBILIETO TJIMHO3EMHUCTOIO LIEMEHTA U MOPTIaH/Ie-
MEHTHOT'O KaMHs K KOPPO3HH.



14. TlpeacraBneHre 0 HEMETAIUIMYECKUX MAaTepHUaax, UCMOJIb3yEMbIX ISl aHTUKOP-
PO3HOHHOM 3aIIUThl MUHEPAJIBHBIX CTPOUTEIBHBIX MATEPHUAIIOB; UX CBOMCTBA U NTOBEICHUE
B arPECCUBHBIX Cpeax.

15. IlosicHuTE 3aUTHBIA MEXaHW3M HEMETAJUIMYECKUX MATEPUATIOB U U3JICIIHM, UC-
MOJIb3YEMBIX JJIs1 aHTUKOPPO3UOHHOM 3aIUTHl MUHEPAIBHBIX CTPOUTEIBLHBIX MATEPHUATIOB.

NuauBuayajabHble 3aJaHNUsI 1JI51 CAMOCTOSITEILHO PadoThI

BapuanT 1
CocTaBbTe ypaBHEHUS peakUuid, IPOTEKAOIINE NPU JEHCTBUN
Ha OETOH YTIEKUCIOTHI U CyNb(haTa MarHus.
Bapuanr 2
CocTaBbTe ypaBHEHHE PEAKIIUU 3aTBOPEHUS U TBEPACHUSA MATHE3UAIIBHOTO BSKYILETO.
Bapuanr 3
Onummre XMMHAYECKHUE MPOLECCHI, ONPEEISIONUE TBEPACHUE U3BECTKOBBIX BSIKY-
IIMX BEIIECTB.
Bapuanr 4
CocTaBbTe MOJNEKYJISIPHOE U HOHHOE YPAaBHEHUS pEaKUi TBEPACHHUS TUIICA.

Bapuanr 5
[Ipu xakoM 3Hauenun PH HabmrOmaeTcs KOpposusi O€TOHA U3 TIIMHO3EMHUCTOTO Iie-
MeHta? [louemy? IlonTBepante ypaBHEHUSIMU PEAKIIUAMN.
Bapuanr 6
VYkaxxkute cocTaB MOPTIAAHALIEMEHTHOTO KIuHKepa. [IpuBeanTe ypaBHEHUs peakiyid,
JTOKa3bIBAIOIINE HAIMYUE OKCUAA TPEXBAJIEHTHOIO JKEJe3a.
Bapuanr 7
Kakue coctaBHble 4acTh OETOHA pa3pyIIalOTCs MO IEUCTBHEM CTOYHBIX BOJI C KOH-
LieHTpanuell ruapokcui MoHoB, pasHoM 1070 mons/mvM3? CocraBbTe COOTBETCTBYIOIIUE
YpaBHEHUS PEAKIINH.
Bapuant 8
CocTaBbTe MOJIEKYJISIPHOE M MOHHOE YPAaBHEHHUS B3aMMOJICUCTBHSI XJIOPHIa MarHusi ¢
OKCUJOM MarHus. Hanummre ypaBHEHUS! peakiiu, MPOTEKaoUEeH B MPoIlecce TBEpACHUS
MarHe3uajbHOTO IEMEHTA.
Bapuant 9
CocTaBbTe MOJIEKYJISIPHBIE U HOHHBIC YPABHEHUS B3aUMOJICHCTBUS TPEXKAIbI[MEBOTO
CHJIMKATA C COJISTHOM KUCJIOTOM.
Bapuant 10
VYKaxure, Kakue COeJMHEHHUs BXOJAT B COCTaB CHJIMKATHOTO LIeMEeHTa (MopTiaaHALe-
MeHTa). [IpuBenure popmyIibl 3TUX COEAMHEHUIA.



Bapmuanr 11
CocTaBbTe YpaBHEHHS PEAKIINN B3aUMOJICHCTBUS aKTUBHOM MUHEPAIBHON T0OABKH CO
cBOOOAHOM n3BecThI0. KakoBa posb 3TOr0 mpoiiecca?
Bapuanr 12
CocTraBbpTe ypaBHEHHE PEAKIIUH, ONTMCHIBAIOIIEE MTPOLIECC YTIEKUCIOTHOW KOPPO3HH.
Bapuanr 13
VYKaxuTe NIPpUUMHY U COCTABbTE YPABHEHUS PEAKIINIT MAarHe3UalbHON KOPPO3UH.
Bapuanur 14
YKaxuTe NpUINHY, BBI3BIBAIOIIYIO CYJIb()ATHYI0 KOPPO3HIO U OMUIINTE €€ MPOIIECC C
IIOMOIIBIO YPAaBHEHUIN COOTBETCTBYIOIIMNX PEAKLUN.

Tema. Boanbie pacTBopbl

Keiic-3aganne
«Omnpenesenue TemioBoro 3¢gdexra npouecca pacrsopenust NHsNOz»

Oo6opynoBanune u matepuajbl. 1. Hutpat ammonuns NH4NOs. 2. Crakansr (250-300
mi). 3. TepMmomeTp, yKpenIeHHbIN B IITATUBE.

Boinosinenue. B crakaH Hanelite HEMHOTO BOAbl. ONyCTUTE TEPMOMETP, NOTPY3UB
€ro MapHUK B BOJly. 3aT€M BHECUTE B CTAKAH HECKOJIBKO JIOKEK MEJIKUX KPUCTANIOB HUTpATa
aMMOHUs. TepMOMETp MOKa3bIBAECT CHIIbHOE NMMOHMXEHUE TEMIIEPATYPHI PACTBOPA.

NH4NO3(p) + NH20 = NH4NO3-nH,0.
3apanue. Ykaxkute 3Haku (>0,<0) Q u AH npouecca pacrBopernusi NHsNO3,
Keiic-3ananue
OmnpbIT 1. 3aBHCHMOCTD CKOPOCTH PEAKIIUN OT TEMIIEPATYPbI

Boinosinenue. J[ns a3Toro B repmoctar ¢ temmneparypoit Ha 10 °C BbIllie KOMHATHOM
TEeMIIepaTypbl TOMECTUTE 2 MPOOUpKU: OAHY ¢ 4 KamsiMu | H pacTBopa THOCy/bdara
HaTpus U 8 KarIiMHU BOAbL, B APYTYIO — C OJTHOM Karuled cepHO KUCIOTHL. Yepe3 5 MUHYT
CMeIIaiiTe COEPKUMOE MPOOUPOK U OTMETHTE BPEMSI MOSIBJICHUSI MYTH.

[ToBTopute ombiT pu Temneparype Ha 20 ° u 30 © Boillle KOMHATHON TEMIIEPATYPHI.

3apanue. 3anuch JaHHBIX ONBITA.

Pe3ynbratel BHECHTE B TaOJIUILy U TOCTPOWTE TpaduK 3aBUCUMOCTH CKOPOCTH pPeak-
[MU OT TeMIiepaTypbl. Paccunraiite 3HaueHHE MPAKTUUYECKOT0 TEMIIEPATYPHOro Ko3pdu-
MEHTa, UCTI0JIb3Y4 npaBuiio Bant-T'odda.
OmnpiT 1. BiusiHre npupoabl pearnpyomx BelecTB HA CKOPOCTh XUMHYECKOH peak-
107071



Brinosnenue. B 1Be npo6upku npuineiite no 2 cm® pacrsopa KMnO, 1 2-3 kaniu
pacTBOpa CEpPHOU KUCIIOTHI.

3atem 100aBbTE B MEPBYIO CBEIKEITPUTOTOBICHHBIN pacTBOp Na SOs, a BO BTOpYIO
N&zSO4,

3ananue. 3anuch JaHHBIX onbITa. OTMETHTE, B KAKOW MPOOUPKE MPOUCXOAUT U3ME-
HEHUe okpacku pacTBopa. CHopMyIupyiTe BBIBOJ O BIAUSHUU IPUPOJIbl PEarupyrommx
BEILIECTB HA CKOPOCTh XUMUYECKOUN PEAKIIUH.

Keiic-3aganue

Omnbit. [Ipurorosienne pacTeopa XJOpHAa HATPUSA €  32JaHHOM MacCCOBOH

noJei

PeakTHUBBI: KPUCTATUIMYECKUN XJIOPUJT HATPUS, TUCTUIJIMPOBAHHAS BOJA.

BoinosiHenue padorsl. 1. PaccuuTaiite Maccel xyiopua HaTpust 1 00bEM BOJIbI, HEOO-
xoauMeble aiist ipurotosienus 150 r pactBopa ¢ maccoBoii nonerr NaCl, pasnoii 0,05.

2. Ha texnoxumuueckux Becax (¢ TouHocteio 0,02 r) ompenenure maccy Orokca u
B3BEChTE B HEM HAMJICHHYIO IO pacyeTy MaccCy XJIOpHaa HaTpus (IIpU B3BEIIMBAHUU He-
OOJIBIINX HABECOK MCIOJIB3YHTE YaCOBOE CTEKIIO).

3. OT™MepbTe UUIUMHAPOM HEOOXOAUMBIN 00BEM AUCTHILIMPOBaHHOW Bonbl. HaBecky
COJIA MEPEHECUTE B CTaKaHUYMK eMKOCThI0 200 M. Bo u3bexanue noreps cojim oOMonTe
OIOKC M3 MPOMBIBAJIIKM HAJl CTAKaHOM BOJI0M. OCTaBIIyIOCA BOY B IIMJIMHJPE MEpENeTe B
CTaKaH 0 CTEKJIIHHOM Iajiouke. PacTBop mepemenmianTe 10 MOJHOIO PaCTBOPEHUS KpH-
CTaJUIOB COJIN.

4. VI3MeppTe IIOTHOCTh IPUTOTOBJICHHOTO PACTBOPA apeomMempom B IIWIHHJIPE, B KO-
TOPBIN IEPEHECUTE UCCIEAYEMBIN pacTBOp. C 3TOM LENbI0 B HWJIMHAP, 3aII0JIHEHHBIN, TTPU-
MEPHO Ha ¥4 €r0 UCCIIElyEMBIM PACTBOPOM, OCTOPOKHO IOIPY3UTE APEOMETP, HE BBIITYCKas
ero 13 pykK J0 TeX IMop, MOKa He yOeaUTeCh, YTO apeoMETp IIaBaeT.

ApeomeTp 0JKEH HaXOAUTHCS B LIEHTPE LWIMHAPA U HA B KOEM CIIydae HE KacaTbCs
CTEHOK WJIH OBbITh OJIM3KO K HUM, TaK Kak M3-3a MEHHMCKa MoKa3zaHus uckaxaroTcs. CoBep-
IIEHHO HEJIOIMYCTUMO, YTOOBI apeoMeTp Kacayicsa AHA WIMHApa. OTcUeT Npou3BEIUTE M0
JIEJICHUSM IIKaJIbl apEOMETPA, HA YPOBHE BEPXHETO Kpasi MEHUCKA KUIKOCTH.

5. Ilo cooTBeTCTBYyMOIIEH TabMIle CIPAaBOYHUKA HAWIUTE KOHIICHTPAIUIO PacTBOPA.
Ecnu B Tabnuiie HET HUQPhI, TOYHO OTBEUAIOIICH OTCUETY MO IIKAJIe apeoMeTpa, TO KOH-
LEHTPALI0 PACTBOPEHHOTO BELIECTBA BEIYMCIIUTE UHMEPNOIUPOBAHUEM TIO ABYM OJMKail-
IIUM BEJTUYHUHAM.

Takas HHTEPIOJSIUSA MOXKET MPUMEHATHCS TOJIBKO B TOM Clly4yae, KOrja pacTBOPhI HE
OYEHb KOHIICHTPUPOBAHHBIE.

Jlsis oueHb KOHLIEHTPUPOBAHHBIX PAcCTBOPOB CJEIyeT MOJb30BaThCsl Oosee Moapoo-
HBIMU TaOJMIIAMU, C MEHBIIMMH UHTEPBAJIaMU B 3HAYEHUSIX MJIOTHOCTH.

3anuce JaHHBIX ombITa. 1. Bee pacuersl M pe3ysbTaThl B3BEIUMBAHMS 3aIIAILUTE B
71a00paTOpHBI KypHal. 2. Beruuciante MOISPHOCTh U MOJISIPHYIO KOHIIEHTPAIIUIO YKBHUBA-
JIEHTOB (HOPMaJIbHOCTh) MOJYYEHHOTO PACTBOpA.

Ta6muna — ITOTHOCTH PACTBOPOB XJIOPH A HATPHUS PA3IMYHON KOHIeHTparuy 1pu 15 °C, r/em®
‘ Maccosas nomns, % ‘ NaCl ‘




4 1,029
8 1,059
12 1,089
16 1,119
20 1,151
24 1,184
28 -

Keiic-3aganue

OmnbiT. U3yueHue cBoicTB Oy(epHBIX cMeceil

Peaxtussbi: 0,1 H pactBopsl HCIl 1 NaOH, dbukcanan ais npurotoBieHus alieTaTHON
OydepHOli cMecH, yHUBEPCaIbHBIA HHAUKATOP.

Boinosinenue padorbl. B Tpu npobupku BHecuTe 1o 5 My arietaTHOro 0ydepHoro
pactBopa. PacTBop B mepBoil mpoOupke pa30aBbTe B JBa pa3a AUCTHIUIMPOBAHHON BOJOM,
BO BTOPYIO MPOOMPKY MpuOaBbTe 2—3 Karlld pacTBOPA XJIOPOBOJOPOIHON KUCIOTHI, B Tpe-
ThIO MPOOUPKY 2—3 Karld pacTBOpA FUAPOKCH 1A HATpusl. B kaxxayro mpoOupKy npubaBbTe
1o 3—4 Karuii yHUBEPCAIbHOTO UHAUKATOpa. OTMETHTE LIBET PACTBOPA B KaXKI0M MPOOUPKE.

3anuceb dannvix onvima. Cpenaiite BbIBOJA O BIUSHUU Ha BenuuuHy pH Oydepnoro
pacTBopa pa30aBiieHus], 100aBIEHUS KUCIOTHI, IIEJIOYH.

Tema. IIpupoaHbie BOAbI — JUCIIEPCHbIEC CUCTEMBbI.
KossionaHoe cocTosinue BelecTn

Keiic-3aqanmne
IHonyyeHue 1 CBOMCTBA KOJJIOMIHBIX PACTBOPOB

BrinonHeHnue keic-3aJaHuil MPEIyCMATPUBACT MPEIBAPUTEIBHYI0 TEOPETUUYECKYIO
npopabOTKy MaTepuala TeMbl, Ha 0a3e KOTOPOU CTYACHT MOXKET CAaMOCTOSITEILHO MPOBO-
JUTh SKCIIEPUMEHTAIIbHBIE UCCIEAOBAHUS MO MPEAJIaraéMoi METOIMKE, ONUCHIBATh AHAIH-
TUYECKHE CUTHAJbl PEAKLUN, CYyTh PEAKIUK C IOMOIIBIO COOTBETCTBYIOIIMX YPaBHEHU,
(GbopMyIMpPOBaTH BHIBOJIBI IO BHITIOJIHEHHON pabOTe, OTBEUATh HA TECTOBBIC 3a/1aHMUS.

Heab paboThbl: 03HAKOMUTHCS ¢ KOHJECHCAIIMOHHBIM METOJIOM MOJYYEHUST KOJIOW/I-
HBIX PAaCTBOPOB, BBIICHUThH BIUSHHUE BHEITHUX (DaKTOPOB HA UX CTAOUIIBLHOCTH; MOTYYUTh
MPEJICTABJICHUE O CTPOCHUU MHIIEIUT 30JI€M, KOAryJAluyd KOJUIOMIAHBIX PAacTBOPOB NEH-
CTBUEM PACTBOPAMH DJICKTPOJIUTOB.

3amanue 1. [TonyueHue censs KpEMHUEBOUM KUCIOTHI

[TomecTute B mpobupky 5—6 kamensb pactBopa Na,SiOz u 106aBbTe 2—3 Kamm 2 H
pactBopa HCI. OTmeThTe xapakTepHble MpPU3HAKA TOJy4YeHHOTO Teins. Kakwe ycioBus
ATOTO OMBITA UCKIIOUMIIA TIOTYyYEHHE 30151 KPEMHHUEBON KUCIIOTHI?

3aganme 2. [TonydyeHue 305151 KpEMHUEBOM KUCIOTHI KOHICHCAIIMOHHBIM METOI0M



[Tomectute B ABe mpodupku mo 1—2 karmmm pactBopa Na,SiO; u npubaBbTe 2—3 M
pactBopa HCI mnotHocTthio 1.05. Habmonaiite 00pazoBaHue Ipo3pauHOro pacTBOpa clierka
MEHbIIEH NOJABHKHOCTH, YEM Y UCTUHHBIX PACTBOPOB.

VKaKUATE TUI pEaklnH, JeXalleld B OCHOBE KOHJICHCAIIMOHHOIO METOAA MOJyYEHHUS
KOJUIOMJIHOTO PacTBOPA KPEMHUEBOU KHCIIOTHI.

CocraBbTe (POpMYITy MULIEIUIBI 307151 KPEMHUEBOU KUCIIOTHI, YKaKUTE 3apsi]l TPAHYJIBL.
Kakue akTopsl 00yclIOBIMBAIOT YCTOMUYUBOCTh MUIICIIJIBI KOJUIOUIHOTO PACTBOpPA KPEM-
HUEBOU KUCIIOTHI?

3aganue 3. Koarymsmus KoIOMIHOTO pacTBOpa MPHU €ro HarpeBaHUU.

[TomecTuTe 0JIHY MPOOUPKY € KOJUIOUIHBIM PACTBOPOM KPEMHHEBOM KUCIIOTHI, ITOJTY-
YEeHHOW BO BTOPOM OIIBITE, HA HATPETYIO BOJSAHYIO 0aHi0. OOBSICHUTE MOSBICHHUE CTYICHU-
CTOTO OcaJika B Mpobupke. YeM BbI3BAHO HAPYIIIEHUE KHHETHUECKOTO (haKTOpa yCTONYHUBO-
CTH KOJUIOMJHOTO pacTBopa?

PactBOp BO BTOpOI MpoOHpKe UCHOTB3YHTE B OMIBITE 5.

3ananme 4. [lonydyeHue 30151 TMAPOKCHUIA TPEXBAIEHTHOI'O KENE3a.

Harpeiite 20 M quCTUIUIMPOBAHHOW BOJIBI 1O KUIICHUSI B XUMHYECKOM CTaKaHYMKE
eMKOCThI0 50 M1 Ha 3nekTporuiuTe. CHUMUTE C IUIMTHI HATPEThI CTakaH M, NOCTEIIEHHO
nepeMeIInBas CTCKIISIHHOW Mayoukol, BHecuTe 30 Kamens pactBopa xmopuna xemnesa (111).
[lony4yeHHBIH pacTBOp CHOBA HAIPEUTE U KUILATUTE B TeueHUE 1—2 muH. CoxXpaHHUTE KOJI-
JIOUJTHBIN pacTBOp runpokcuaa xxenesa (I11) qist onbrra No 5.

VYKaXHUTe THI PEAKLMH, JIEKAIIEH B OCHOBE KOHJEHCAMOHHOTO METO/1A TOJIyYEHHUS
KOJUIOMJTHOTO pacTBopa. [loscHuTe posib BOJbI, BBEIEHHOM B O0JIBIIOM M30BITKE MO YCIIO-
BUIO ombiTa. OTMEThTE IBET MOJydyeHHOTOo pacTBopa Fe(OH); B KOUTOMIHOM COCTOSIHUM.
OOBsSICHUTE HATMYKE MOJOKUTEIBLHOTO 3aps/ia TPaHyJsIbl MULEIIbI 30151 THAPOKCUIA TPEX-
BaJICHTHOTO JKeJie3a.

CocraBbTe Gopmyay mutiessl 301 Fe(OH)s.

YTto npou3onIeT, eciiu K alMKBOTE MOJYyYEHHOTO KOJIJIOUJHOTO PAcTBOpA J00aBUThH
[0 KaruiiM pacTBop cyib(ara amoMuHHUs? OTBET MOTUBHUPYHTE C MO3WLMHU IpaBHIIa
[ynsue-I'apau 1 cyTu npouecca r’uapoin3a, B KOTOpOM IPUMET y4aCTHE COJIb ATFOMUHHSL.
Hanumure ypaBHeHUsI COOTBETCTBYIOINX PEAKLIUM.

3aganue 5. CoBMecTHas KOAryJsilus KOJUIOUIHBIX PACTBOPOB.

K xomnouaHoMy pacTBOpY KpEMHHUEBOM KUCIOTHI, MOTYYEHHOMY BO BTOPOM OIIBITE,
NPUWIEHTE KOJUTOUMAHBIA PACTBOP THIPOKCUA TPEXBAICHTHOIO JKeJie3a A0 MOSBICHUS CTY-
JEHUCTOro ocagka. OTMETHTE MOTYUYEHHBIN B ONBITE PE3YJIbTAT U JAUTE €EMY MOTHBUPOBAH-
HOE MOSICHEHHE.

KoHTpoJibHBIE BONIPOCHI

1. Kakue cuctemsl Ha3bIBaroTCs AucnepcHbIMU? 110 KakuM npu3HaKkam IpOBOJSAT KJlac-
cudukanuio qucnepcHsix cucrem? [lpuBenure npuMepbl AUCIEPCHBIX CUCTEM, UCIIOJIb3Ye-
MBbIX B Balllei Oynyuieil npodeccruoHanbHOM chepe.



2. Yro Ha3biBaeTCs nucnepcHoi azon, nucnepcHoit cpenoii? [loscHuTe Ha MpuMepax
AIMYJIbCHUH, CYCIIEH3UH, NIEHBI, TBUIH, TYMaHa.

3. Kakue cucteMbl Ha3bIBalOT MUKPOTE€TEPOreHHBIMU? OMUILNTE METOBI OTYYEHUS
KOJUJIOMJIHBIX PACTBOPOB.

4. Kakue GakTopbl ONpeaeistoT yCTOWYUBOCTh AUCIIEPCHBIX CUCTEM?

5. Kakoe cTpoeHne uMeeT JBOMHOM AIEKTPUUYECKU ciioi? UTO Takoe dIEeKTPUYECKUi
MOTEeHIAAaI?

6. Uto Takoe sBienue koaryisiuu? Kakumu crioco0aMu MOKHO BbI3BATh KOATYJISIUIO
KosutougHoro pacrsopa? IlpuBennre nmpuMepsl UCHOJIB30BAHUS ITOTO SIBJICHUS B TEXHUKE
Y XUMHYECKOM aHAIIU3E.

7. Kakue 301 Ha3pIBaloT THOPHUIBHBIME, U Kakue JduodoousiMu? [lpusenure mpu-
Mmepbl. KakoBo cTpoeHme ocaakoB, 00pa3ylomuxcs Mpu KOAryJIsIud JUO(GUIBHBIX U JIHO-
b oOHBIX 30I1€H?

8. Uro Takoe siBjeHUE TUKCOTponuu? I'1e OHO ncIonb3yeTcs?

9. KakoBa cTpyktypa reneit? ['ne onn ucnosb3yrorcea? UTo Takoe Koaryssmus?

10. Yrto Takoe siBneHue cequMmeHTanuu? OT Kakux pakTOpOB 3aBUCUT €€ CKOPOCThH?

11. Onummrre MONEKYIAPHO-KHHETUYECKAE ONITUYECKUE CBOMCTBA KOJUIOMAHBIX pac-
TBOPOB.

12. Yto Takoe HabyxaHue? Yem OHO OOBSICHAETCS U OT KakKuX PakTopoB 3aBUCUT? UTo
TaKO€ CMauyuBaHUE, CUJIBI aI€3UU U KOTe3un?

13. Ot kakux (paKTOpOB 3aBUCHUT SIBIICHUE CMAYMBAHUS MOBEPXHOCTH TBEPJBIX Tl
XKUJKUMU BenlecTBaMu? YUto xapakTepusyeT KkpaeBol yron? Kak goJKHaA BBITIAIETh MOK-
pasi HOBEPXHOCTh XOPOIIO BRIMBITOTO cTekia? Kak BBITTISIAUT MOKpas MOBEPXHOCTh CTEKIIA,
€CJIM Ha HEU clou xupa?

14. Yto Takoe ancopOuus? Ot kakux (pakTopoB oHa 3aBUCUT? Kak m3MmeHsieTcst cBo-
00J1Hasi MTOBEPXHOCTHAs S3HEpTHs ITpH aacopOuun? TpyOKy 3anOJHUIN HAMIOJIOBUHY €€ 00b-
eMa aKTUBUPOBAHHBIM yTJIEM, a Ha TTOJIOBUHY cuiinKareneM. Uepes 3Ty TpyOKy NMpOMyCTUITN
BJIQXKHBII BO3AyX U ¢ IpuUMechlo mapoB OeHsuHa. Kak pacnpezensercs Boja U OCH3UH
Mexay ancopoentamu? JlaiiTe moscHeHHUs.

15. Yro Takoe [TAB 1 Kak OHM BIMAIOT HA arperaTHyl0 YCTOMYMBOCTh KOJUIOUIHBIX
cucrem?

16. Kak pacnionaratorcst Mosiekyssl [IAB B aMynbcun macio B BOJA€E, B 3MYJIbCHU BOJIbI
B MacJje? JlaiiTe mosiCHeHUS.

17. Yro Takoe siBnenue cunepesuca? [IpuBegure npuMepsl.

18. B yem cymHocTh XpoMaTorpauyeckoro aHajan3a u pa3aelieHUs] CMECH COEMHE-
HUN?

19. B 4yem cymniHOCTh pa3iesieHus BemecTB MeToAoM (prroTaruu?

20. OnuiuTe CyIHOCTh NMEeNTU3AUN U YKAXKUTE (PaKTOpPbl, BIUAIONIME HA 3TOT MPO-
ecc.



NuauBuayajbHble 321aHUs 1JI51 CAMOCTOSITE/ILHOI padoThI

CocraBpTe (HhOpMYITy MHUIICIUTBI 30JIsI, ©300pa3UTEe CXEMY CTPOCHHSI MUIICIIIBI, OTpe-
JeTUTe 3apsi]] KOJUTOUIHOM yacTullbl. Kakyro colib Hajo B34Th (M3 ABYX IpejjiaracMbix) B
HAaUMEHBIIIEM KOJIMYECTBE JJISI KOATYJISIMH 30151 U TTouemMy?

Howmep 3a- 3071b Crabunuzarop Conmn-koarysisiTopsl
TaHUS

1 2 3 4

1 AgCl KCl NacCl, CaCl,

2 Cr(OH); CrCls KCl, Na;PO,

3 AgBr AgNO; Na,S05, K3PO,

4 Sio, H,Si04 KCl, BaCl,

5 cds Na,S LiCI, AI(NO3);

6 Cu(OH), Cu(NO3), Ca(NO3),, KI

7 PbSO0, Na,SO0, Al;(S04)3, NazPO,

8 Pbl, KI Ba(NO3),, Al(NO3);

9 BaSO0, BaCl, KCl, K,S0,

10 FeS FeCl, KNO3, K,S0,

11 Fe(OH)5 FeO(OH) Na,S0,, K3PO,

12 ZnS Na,S CrClz, NaCl

13 Al(OH); AlCl, Na,S0,, NasPO,

14 NiS NiCl, Na;PO,, KF

15 BaCroO, K,Cr0, AlCl5, LiCl

Tema. PU3NKO-XMMHUYECKAS XAPAKTEPUCTHKA MPUPOIHBIX BOJ

Keiic-3apanue

Omnpenenenue TeMnepaTypbl BOAbI

Ilorpy3ure TepMOMETpP B BOJLYy HE MEHEE UYEM Ha OJHY TPETh LIKAJIbl U BBIAEPKUTE B
MOTPYKEHHOM COCTOSIHUM HEe MeHee |—2 muH. He BbIHMMas TepmomeTpa U3 BOJBI, IPOU3-
BEJIUTE OTCYET MOKAa3aHU (C TOUHOCTHIO /IO MOJIOBUHBI LIEHBI AesieHus ). ONTUMaIbHON TEM-
nepaTypou BOJBI ISl TUThEBBIX Lenen cuutaercs 7—11 °C.



Keiic-3aganne

OnpenesieHue UBETHOCTH

3aoanue 1. Onpedenenue ysemuocmu 800bl ¢ HOMOWbLIO WKALbL CIAHOAPMO8

B GecupeTnbie IUIMHAPEL 00beMoM Ha 100 cM® 0TMeEpBTE Tpa yMpOBaHHON MUIIETKON
1,2,3 cM® u T. 1. pactBopa Ne 1 u moseaute 1o metku 100 cm® pactBopom Ne 2, mepeme-
[IaiTe paCTBOPHI CTEKJIITHHOM NMAJIOYKOM 10 OJJHOPOIHOM OKPACKH BCEr0 pacTBopa. B Takoun
ke UIMHAp HanelTe 100 cM® uceneayeMoii BoIbl, U CPAaBHUTE LBET UCCIIETYEMOM BOJIBI C
[[BETaMU CTaHJIapTHOro pactBopa. Ha 6emnom done paccMoTpuTe BOAY B LIHJIUHIPE CBEPXY
Y HAalUTE MECTO B IIKaJIE, NPUOIMKEHHOE IO I[BETY.

Tabmuma — ['pamycel mBETHOCTH

PacTtBop 1 /2 (3 |4 |5 |6 |7 |8 |10 12 14 16
Ne 1, mn
PactBOp
No 2, mnt 99 |98 |97 |96 |95 |94 |93 |92 |90 88 86 84
['panycer
IBETHOCTH 5 |10 |15 |20 |25 |30 |35 [40 |50 60 70 80

Ecam MHTEHCHMBHOCTH LIBETA aHAIM3UPYEMOM BOJBI BBIXOJUT 3a MPEAENbl IIKAJbI,
poObI pa30aBIsAIOT JUCTUILIMPOBAHHOM Boabl 1:1 — 50 cm® uccnemyemoii Bogsl u 50 cm®
JUCTHJUTMPOBAHHON BOJBI. B cilydae HHTEHCUBHOM OKpacKu BOABI ee pazbasisior 1:4 — 20
MJT UcclielyeMou Bobl U 80 MJI IMCTUIUIMPOBAHHOM BOJBI HAIMBAIOT B [IUJIMH]IP U BHOBb
CPaBHUBAIOT CO IIKAJIOW IBETHOCTH.

Pe3ynbTaThl CpaBHEHUS MEPECUUTHIBAIOT C YYETOM pa30aBIICHHUS:

— ecnu pazbasienue 1:1, To rpagyc IBETHOCTH YMHOXAIOT Ha 2;

— ecnu pazbasieHue 1:4, To pe3yibTaT YMHOXKAIOT Ha 5.

CpaBHUTE NOJYYEHHBIH MOKA3aTelb IBETHOCTH BOJIbI C YCTAHOBJIEHHBIM HOPMAaTHBOM
(IpenenbHO-T0MYCTUMBIM 3HAUEHUEM) U CJeTalTe COOTBETCTBYIOIINI BBIBO/I.

[To CaunlluH 2.1.4.1074-01 uBeTHOCTh NUTHEBOW BOABI HE JOJKHA MPEBBIIATE 20°.

3aoanue 2. Onpedenenue ysemuocmu 800bl hOMOMempudecKum Memooom

Ucnonwiyiite potokomopumerp (PIK), Habop KroBeT, 1ikainy nBeTHocTu. [locTpoiite
rpaayupoBouHbIi rpaduk mo mkaie nsetHoctd (TOCT P 52769-2007). [lonydeHHbIC 3HA-
YEHUSI ONTUYECKOW MJIOTHOCTH U COOTBETCTBYIOIIME UM I'PaayChl IIBETHOCTU HAHECUTE Ha
rpaduk. s onpenaeneHrs ONTHYSCKOM TUIOTHOCTH MCTIOIB3YHTE KIOBETHI 5 CM MPH JJIMHE
BOJIHBI 34(0) HM MO OTHOIICHUIO K JUCTUUTUPOBAHHOM Bojie. VIcrionb3yiTe JaHHbIE TaOIUIIbI
6.4 115 TOCTPOCHUS TPATyUPOBOYHOIO IpadrKa U ONIPEACIICHUS 0 HEMY IIBETHOCTU BOJIbI.

Tabnuma — ['paychl IBETHOCTH W 3KCIIEPUMEHTAIBHBIC 3HAYCHHUS ONTHYECKOM IIOTHOCTH
['pagycer 0 ) 10 20 25 30 40 60




D (ontmu. | 0,007 |0.028 | 0,076 | 0,163 | 0,193 | 0,234 | 0,319 | 0,477

MJIOTHOCTD)

O3HaKOMbTECh C MHCTPYKLHEW Mo pabore Ha (oromerpe. V3MeppTe ONTHYECKYIO
IJIOTHOCTH Uccienyemoit Bojibl. [1o rpaduky onpenenuTe IBETHOCTh UCCIIETYEMOM BOJIBI U
CpPaBHUTE C pPe3yJIbTAaTOM, MOJTYYEHHBIM OPraHOJEITUYECKUM METOIOM.

MYTHOCTH BOJBbI

MyTHOCTb IPUPOAHBIX BOJ BbI3BaHa MPUCYTCTBUEM TOHKOMCIIEPCHBIX B3BECEH, 00Y-
CJIOBJICHHBIX HEPACTBOPUMBIMH HJIM KOJUTOMHBIMU HEOPTaHUYECKMMU BEIIECTBAMU: TIECKA,
TJIMHBI, THAPOKCH/IA ATFOMUHUSA, KapOOHATOB Pa3INYHBIX METAIJIOB U JIP., @ TAKXKE OpPraHH-
YECKUX MPUMECEH WM Pa3BUTHEM IJIAHKTOHHBIX opraHu3MoB. OnpenesieHue 3arpsi3HeH-
HOCTH BOJI MPOU3BOJST KOCBEHHO MO MYTHOCTH, €CJIM B3BEIICHHBIX YaCTUIl MEHbIIIE WU
Gounbiie 2—3 Mr/aM®, HO yCIIOBHBIN AuaMeTp yacTuil MeHbe 1-10 mm.

MyTHOCTb BOJbI ONpEAEIIAETCS HE MO3qHee, YeM dyepe3 24 4 nociie 0Toopa npoosl.
[Ipo6a MOKeT OBITH 3aKOHCEPBUPOBaHa nobasnenueM 2—4 cm® xmopodopma Ha 1 v,

Keiic-3aganue

Onpenenenue MyTHOCTH BOABI (POTOMETPUIECKIM METOA0M

Meton GoTOrNEKTPOKOIOPUMETPUN TIPUMEHSETCS /I KOJIMYECTBEHHOTO OMpeiesie-
HUS ONTUYECKOW MJIOTHOCTH MPO3PAaYHBIX PACTBOPOB, a TAKXKE JJISl ONPEIETICHUS KOHIIEH-
Tpallly BEMIECTB B paCTBOPAX MOCIJE NPEABAPUTEIBHON TPalyuPOBKH.

[TpuHiun nefictBus GOTOINEKTPOKOIOpUMETPa (PoTOMETpA) OCHOBAH HA CPABHEHHH
MOTOKA U3TyUYECHUS, POIIEIIETO Yepe3 «XOJOCTYIO» MPOO0Y U MOTOKA U3JTYUEHUS, TTPOILIE/I-
IIEro 4epe3 UCCIEAYEeMbI pacTBOp. «XojocTas» mpoda — 3TO PacTBOPUTEIh WJIM KOH-
TPOJILHBIM PacTBOP, IO OTHOLIEHUIO K KOTOPOMY MPOU3BOAUTCS u3MepeHue. [lotoku uziy-
YEHUS IPEOOPA3yIOTCS B JIEKTPUUECKUE CUTHAJIBI, KOTOPhIE 00padaThIBAIOTCSI BCTPOSCHHOM
MUKpO-OBM U BbIBOASTCS Ha MHAMKATOP B BUAEC KOAG( UIIMEHTA MPOMYCKaHUs, ONTHYE-
CKOM IUIOTHOCTH, KOHIICHTPAIUH.

MyTHOCTB BO/BI OIPENICIAIOT POTOMETPUUECKH MyTEM CpaBHEHUS MTPOO UCCIETyEeMOi
BOJIBI CO CTAaHIAPTHBIMU CYyCIIeH3UsIMH KaonuHa win popmasuna (TOCT P 52769-2007).

Ilpucomognenue ocHo6HOU cmaHOapmHuoU cycnenzuu gopmaszuna, cooepaicaujeis 40
EM® 6 1cm® pacmeopa

PactBop roroButcs U3 rocynapcTBEHHOTO craHmapTHoro obpasma coctaBa ('CO) ¢
konuenrpanueir 4000 EM® B lcm® myrem pasOapnennst 1¢M® cTaHAApTHOM CyCIIEH3UM B
MepHo# konoe Ha 100 cm®.

llpuecomoenenue pabouux cmaHOapmMHuIX CYCHEH3Ull U3 POpMasuta

5,0; 8,0; 10,0; 13,0; 15,0 cm® npeasapuTebHO TIepeMEIIaHHON CTAHIAPTHOM CyCIIEH-
3un popmaszuHa 40 EMO B 1 cm® noBosT 10 00beMa 100 cm® JUCTWLIMPOBAHHOM BOJIOU U



noJy4yaroT paboune cTaHAapTHbIE cycrneH3uu koHueHtpauuu 2,0; 3,2; 4,0; 5,2; 6,0
EM®/mm8.

Ilocmpoenue epadyupogounoco epaguka

I'padux cTpossT mo craHmapTHBIM pabodynm cycneH3usM. [loaydeHHbIe 3HaYCHUS OTI-
TUYECKUX TIJIOTHOCTEN M COOTBETCTBYIOLIWE UM KOHIIEHTPAUUU CTaHAAPTHBIX CYCIICH3UN
(EM®/nm®) HanocaT Ha rpaduk.  OmpeeleHne ONTUYECKON ITIOTHOCTH IIPOBOAAT IPH
JUTUHE BOJIHBI
530 uM, (3eneHbiii cBeTOPUILTP), B KtoBeTe 50 MMm.

Pe3ybTaThl H3MEPEHUI BBIPAXKAIOT B MI/IM° (IIPH MCIIOIB30BAHUU OCHOBHOM CTaH-
JApTHOM CYCIEH3UU KAOJWHA) WIH B EM®/mm? (eIMHUI] MYTHOCTH Ha e IIPA UCTIOJIB30-
BaHWM OCHOBHOW CTaHJIAPTHOM CyclieH3uH (popMasmHa).

[Tepexox or mr/mm® k. EM®/nM® ocymiecTisiercs, UCXOAd M3 COOTHOIIEHUS: 1,5
mr/am® kaonuHa cootsercTByeT 2,6 EM®/nM3 dpopmasuna umn 1 EM®/nm® cooTBeTcTBYET
0,58 mr/mm°.

H3zmepenue onmuueckoii niomHocmu ucciedyemou 600bl

U3 rpagyMpoBo4HOro rpadMka ONpeaeuTe MyTHOCTh B eauHunax EM®/nm® u BeIpa-
3uTe ee B MI/aM>. MyTHOCTh MUTHEBOM BoAbl B cootBercTBum ¢ CanlluH 2.1.4.1074-01
«l'urnennueckre TpeOOBaHMS U HOPMATUBBI Ka4€CTBa MUTHEBOM BOJBI) MPEyCMAaTPUBACT
JOMYCTUMYIO0 MYTHOCTb BOJibl HE Oosiee 2,6 EM® wiu 1,5 M/ M2,

Keiic-3aganue
Onpenesnenue Npo3pavyHOCTH BOABI MO IPUPTY

Obopyoosanue. CTEKIISIHHBIN HWJIMHJIP C BHYTPEHHUM JUAMETPOM 2,5 cM uiu Oosiee
U BbICOTOM HEe MeHee 30 cM C THOM U3 IJIOCKOTo OTHUIM¢oBaHHOTO cTekina. [umuaap cHao-
YKEH 3KPaHOM, 3alIUIICHHBIM OT nmonaaaHus 00koBoro ceera. O0Opazen mpudra — 4eTKUN
mpudt Ha O6enom ¢one (BbicoTa 3,5 mm, mupuna 0,35 MM), 1100 KOTUPOBOYHAS METKA
(uepHBIi KpecT Ha Oenoit Oymare). JInuHelika, OTrpalypOBaHHAs B CAHTUMETPAX.

MeTo/ KOJIMYEeCTBEHHOTO ONPEAeNIEHUs IPO3PAYHOCTH OCHOBAH Ha ONPECIICHNUH BbI-
COTBI BOASIHOTO CTOJIOA, TPU KOTOPOH €1lle MOKHO BU3YaJIbHO Pa3IMYUTh (MPOYECTh) Yep-
HBIM mpudT BhICOTON 3,5 MM U mmpuHor auHuu 0,35 MM Ha GenoM QoHe WK yBUIETh
IOCTUPOBOYHYIO METKY (Hampumep, YepHbIid KpecT Ha Oenoi Oymare). Mcnons3yeMeblit Me-
TOJ SIBJSIETCS YHUPUIIMPOBAHHBIM U cooTBeTcTBYeT MUCO 7027.

Boinosinenue 3axanus. [IpoOy BoabI nmepemMeniaiiTe ¥ TOMECTUTE B IIJIMHIP. Y CTa-
HOBUTE IIWJIMHIP HA BBICOTE OKOJO 4 cM Haj oOpaszuoM mpudra. JlodeiTech xopoiiero
OCBellleHUsI puQTa MNP OTCYTCTBUM MONAJaHUs CBETa HA OOKOBYIO MOBEPXHOCTh ITUJINH-
npa. HaGmronas cBepxy uepe3 cTosid BOJIbI, CIMBAst WK JIOJIMBasi BOJY B IIUJIMHIP, ONpeie-
JIUTE BBICOTY CTOJI0a, TTO3BOJISIFOIIIETO OTYETIMBO BUACTH MpUPT (MEeTKY). MI3MepenHoe 3Ha-
YEHUE TIPO3PAYHOCTH (T. €. CTOJI0a BOJIBI) 3AMUIIUTE C TOYHOCTHIO 710 1 cM.



[TuTheBYIO BOAY CUMTAIOT MPO3PAYHOU, €CIIM CTAHJAPTHBIN MIPU(T YUTACTCS Yepe3
ciou BoabI 30 cMm u Ootee.

Keiic-3ananus

Onpenesnenue 3anaxa BoJbl

Obopyoosanue. Konndeckas Kojada BMECTUMOCTBIO 250 mit
¢ IpoOKO#1, 4aCOBOE CTEKJI0, BOJISTHAS OaHSI.

3amanue 1. Ananus npu 20 °C. KonOy ¢ nputepTtoii mpobkoii 3anonaute Ha 1/3 00b-
eMa BOJIOH U cpa3y 3aKpOMTe, MHTEHCUBHO BCTPSIXHUTE, OTKPOUTE M TOTYAC OTMETHTE Opra-
HOJICTITHYECKHUM ITyTeM XapakTep 3amaxa U ero MHTCHCHBHOCTh, HE JIOMYyCKas TITyOOKHX
BIOXOB.

3aganue 2. Anaaus npu 60 °C. [Togorpetite kKoa0y ¢ BOJI0M Ha BOASHON OaHe, HAKphI-
Ty 49acoBbIM cTekJIoM. CojaepkumMoe KOJIOBI MepeMelianTe BpalaTeIbHbIMU JIBUKEHHU-
smu. CIBUHBTE CTEKJIO B CTOPOHY, OBICTPO OIIPEICIIUTE XapaKTep U MHTEHCUBHOCTH 3aliaxa.

Ta6JII/IHa - XapaKTepI/ICTI/IKa BOJ ITO HHTCHCUBHOCTH 3allaxa

THTEHCUBHOCTE 3a-XapakTep MposiB-

OnucaTenbHbIe OIIpCACIICHUA
fraxa, 0asIbI VICHWA 3allaxa

0 3anaxa HeT OTCyTCTBHE OLIYTUMOTIO 3araxa

3amax, He OTMEYaeMbIil ITOTpeduTeIeEM, HO OOHAPY-
I OueHb ci1adblit T P ’ Py
PKMBAE€MBII OITBITHBIM HCCJIEI0-BATEIIEM

3anax, HC HpI/IBJIeKaeMBIﬁ BHHMMAaHHA HOTpG6I/ITCHH,

1 Cnabniit N
HO OOHApYKUBAaEMbIN UM, €CJIM YKa3aTh Ha HETO
. 3amnax, JIerko OOHapyKUBAEMbIN M JTAOIIUN TTOBOJ
Il 3aMeTHBIN
OTHOCUTBCS K BOJIE C HEOA00OpEHUEM
. |3amax, oOparmarornuii Ha ce0s BHUMaHHE U JIeIat0-
AV OT4ueTnuBBIN . .
11 BOJIY HEMPUSITHON TSI TIUThS
. [3amax CUJIbHBIN HaCTOJIBKO, YTO JIeJIaeT BOIY HEMPHU-
\Y OueHb CUITBHBIN

TOXHOU JUII TUTHS

KoHTpoJibHBIE BONIPOCHI

1. Kak mpousBoautcs ompeneneHue (pU3NMUeCKUX U OPraHOJIEITUYECKUX CBOWCTB
BOJIBI?

2. Yro Takoe OayiIbHAs cUCTEMa OLIEHKH BKyca U 3amnaxa?

3. Kak onpenenstorcss MyTHOCTh, IPO3PAaYHOCTh U [IBETHOCTH BOJIBI?

4. KakoBa IBETHOCTb BOJIbl U COOTBETCTBYET JIU OHA HOPMaM, €CJIU [P OTNPEICICHUH
IBETHOCTH BOJIbl €€ OKpacka COBMaJla ¢ YETBEPTHIM ILMJIMHAPOM XPOMOBO-KOOAJIHTOBOM
IIKaJIbI?



5. Kakoi#l u3 nokazarenei Ka4yecTBa BOJBI ONPEIEISIIOT C MOMOIIBIO TEKCTa, Hareya-
TAHHOTO CIIEHUANbHBIM MIPUPTOM?

6. KakoMy 0amty COOTBETCTBYET OTUETIMBAsi HHTEHCUBHOCTh BKYCa M 3aIlaxa MHUThe-
BOM BOJBI?

7. Kakast 1BETHOCTB U IPO3PAaYHOCTH JIOITyCKAETCs HOPMAaTUBAMH JUJISI IUTHEBOU BOBI?

8. UeM onpenemnsercs Mopor BKyCOBOTO BOCIIPHSTHS COJIEBBIX PAaCTBOPOB?

9. Uem ompenernsercsa xapakTep BKyca U IPUBKyca BOJbI?

10. Kakue BubI BKyca BOJIbl Pa3iMyaroT?

11. KakoBa nporueaypa onpeeneHus 3amnaxa BoJbl?

12.Yem mMoryT 00yclaBIUBaThHCS 3aMaxy BOABI B IPUPOIHBIX BOooeMax?

13.Ha yem 0CHOBaH M€TO/ KOJIMYECTBEHHOT'O ONPEIEICHUS TPO3PAYHOCTH BOIbI?

14.Yem MOXeET OBITh BbI3BAHA MYTHOCTh HPUPOJIHBIX BOJ?

15. Kakas temmeparypa NuThEBOM BOJIbI CUUTAETCSI ONITUMAIIBHOM NpU €€ yrnoTpediie-
HuKn?

16. Yto Takoe MyTHOCTb BOJIbI, U KAKH€ (PAKTOPBI IPUBOASAT K YBEIMUECHUIO MyTHOCTH?

17. Kak BiausieT MyTHOCTB Ha Ipouecc 00e33apaxuBaHus?

18. C kakoil ueiapi0 NPOBOAAT MOCTPOEHUE IPATYUPOBOYHBIX IpaMKOB IIPH KOJIHYE-
CTBEHHOM OMNPEJEICHUN MYTHOCTH M KOHIIEHTPALMH JPYTUX BEIIECTB U HOHOB?

19. KakoB npuniun pabotsl (OTOIEKTPOKOIOpUMETpa’?

20. YeMm onpenensercs U B KAKUX €IUHALIAX U3MEPSAETCSI MyTHOCTh TUTHEBOM BOBI?

21. Kakue (hakTopbl BIUSIOT HA TOUHOCTb IIPOBEIECHUS U3MEPEHUM ONTHYECKOH TIOT-
HOCTH?

Tema . IlutbeBast Boaa. ' urnennyeckue Tped00OBaHMA K €€ KaUeCTBY
Kelic—3ananus

[IpopaboTaB TeopeTHUECKUI MaTEpHall IO TEME 3aHATHS, CTYJICHT MIPUCTYIIAET K MPO-
BEJICHUIO DKCIIEPUMEHTA T10 MpeJjiaraeMoi METOUKE, MPOBOJAUT MAaTEMAaTHUECKYI0 o0pa-
OOTKY pPe3yJIbTaTOB U JIEIACT BHIBOIBI.

1. ITpu BBITIOTHEHUY 3aJJaHUsI CJIEAYET YETKO MPEACTABISATh ce0€ MEXaHU3M COOTBET-
CTBYIOITUX XUMHUYCCKHUX U DJICKTPOXUMUYCCKUX PEAKITUH.

2. Obpatute oco00e BHUMAaHHUE HA MpaBuUiia OOpaIllIEHUs U OYMCTKH MHIUKATOPHBIX
IEKTPOI0B. Upe3BhIUaHO OCTOPOKHO CIEAYET 00PAIIAThCS CO CTEKISTHHBIM AJIEKTPOJIOM,
TaK KaK CTEHKH IIapooOpa3HOro KoHI@a ero oueHb TOHKHU (0,03 MM), 3eKTpo JIETKO I10-
BpeauTh. [loaTOMY mpu OITyCKaHWU €T0 B PACTBOP HEOOXOAMMO MPOCIEANUTh, YTOOBI HUX-
HUHW KOHEIT 3JIEKTPOia CPAaBHEHUS ObLIT HA HECKOJIBKO MIJIZTAMETPOB HIUKE, UYeM Y CTEKIISTH-
HOTO 3JIEKTPO/Ia.

3. He nomyckaiite oOpa3oBaHusi BOPOHKH HaJ pacTBOPOM BO BpeMs MEpEeMEITUBAHUS.



Bpewms ycTranoBieHuUs moka3zaHui mpubopa MpuMEepHO 3 MUH.

4. Ilo okoHYaHUU pabOTHI IPUBEAUTE B MOPSIOK pabOUYEE MECTO, JIEKTPOAbI OTPY-
3UTE B JUCTUJUIMPOBAHHYIO BOJY U TIIATEIHLHO MPOMOMUTE UX.

3amanue. Onpenenenue BenunHbl PH uccesienyemoii Boabl ¢ nomMmoubio pH-merpa

Ieab: 0cBOCHHE METOAMK MOTCHIIMOMETPUUECKOTO METOJIa aHallu3a, MPUoOpEeTeCHUE
HaBBIKOB PabOTHI HAa PH-MeTpe uiu noHomepe.

IIpuGopHasi TeXHUKA, peareHThbl, XUMUYecKas nocyaa: pH-meTp unu noHomep; us3-
MepUTeNbHAS SUCHKa; CTEKIITHHBIN U XJIOPUACEPEOPSIHBIN AIEKTPOIbl; MEPHBIE KOJIOBI BMe-
ctumocThio 100 cM®; KoHMuYeckue K006l BMecTUMOCThI0 100 cM3; mUIeTKH BMECTUMOCTBIO
10 cm3; pactBop NaOH 0,1 u; pacteop HCI 0,1 1; pactBop CH3;COOH 0,1 n.

Boinosinenue 3aganus. OnpeiesieHue KOHIIEHTPAIMK BOJOPOAHBIX HOHOB 10 METOTY
NPAMOI NOMEHYUOMEmPUU TPOBOJAT CO CTEKISHHBIM HHJMKATOPHBIM JJIEKTPOJIOM.
DNEeKTPOo CPpaBHEHUS — XJIOpUIACEPEeOpsHbIi anekTpoa. 3MeHeHue noTeHiuana nHanKa-
TOPHOTO JIEKTpoa (IMOKa3aHUs ralbBaHOMETPA) MPOMOPIUOHATHHO aKTUBHOM KOHIIEHTpa-
MU BOJIOPOJIHBIX MOHOB.

IIpsimoe mnoOTeHIMOMETPHYECKOEe OINpeaeieHHe KOHUEHTPAUMH BOJAOPOIHBIX
uoHoB u pH ucciienyemMbIx pacTBOpoB

3aganme 1. U3 10 cm® kaxgoro 0,1 1 pactsopa HCI, CH;COOH
1 NaOH npurorossTe 1o 3 passeeHus B MEPHOU koj10e BMecTuMOocThIO 100 cm®. Kaxmoe
MOCJEAYIOIEE PA3BEICHUE BBITTOJIHUTE U3
10 cm® mpepiayiero. B cTEKISHHBIA CTAKAHYMK HAIIEHTE PaCTBOP YKCYCHOM KHCIIOTHI C
koHueHTpamueid C = 0,01 H. Onpenenute ¢ nomoibio pH-MeTpa Benmmuuny pH atoro pac-
TBOpa (CM. HHCTPYKLUIO K pH-MeTpy uim noHomepy).

YKcycHast KUCJI0Ta B paCTBOPE IUCCOLIMUPYET O CXEME:

CH;COOH 2 CH3;COO + H".

PaBHOBECHE, KOTOPOE YCTAHABIMBAECTCA B PACTBOPE, MOKHO OXApAKTEPU30BATH KOH-
CTAaHTOUW AUCCOIUAIINN:

__ [H*]-[CH3€007]

Ky
CH3COOH

N3 cxembl auccormanuu BuaHo, uto [H] = [CH3COQO]. Tak kak auccolyaiyu mo;-
BEpPraeTcs JUIlb HE3HAUUTEIbHAs 4acTh MoOJIeKyd KucioTel, To [CH3COOH] MoxHO cun-
TaTh PaBHOW UCXOJIHOM KOHIIEHTpanu KucioTsl C. Torga BeipaskeHHe 7151 KOHCTAHTHI IUC-
COLMAIMU MOKHO 3aIiCaTh B BUJIE:

. [H+]2
Ky =21




Orcroaa, o Bemuuude pH = — Ig[H"], MOKHO paccuuTaTh KOHCTAHTY TUCCOIMAIH
KUCNOTHL. [IpoBeauTe 3TOT pacuer aiist Bennuunsl pH, n3mepennon ¢ nomomsio pH-merpa.
CpaBHUTE HANIECHHYIO BEIMYHMHY KOHCTAHTBI JUCCOLMAIMU C TaOJIWYHBIM 3HAYEHUEM
Kz(CH3COOH) = 1,86-10"° u paccuuraiite mpoueHT ommoOku. OIpeneanTe CTeneHb IUCCo-
UalMU YKCYCHOM KUCJIOTHI O IO (hopmyJe:

3apanme 2. IIpurotoBieHHbIE PACTBOPHI, HAYMHASA C UCXOJHBIX PAaCTBOPOB, MOOYE-
PEIHO 3aJIelTe B CTAKaH, B KOTOPBIM OMyCTUTE CTEKJISTHHBINA IEKTPO, XJIOPUACEPEOPSHBIi
ANEKTPOJ U TEPMOKOMIIEHCATOP.
3amanue 3. M3mepsbTe u 3anumunrte 3HaueHust pH pacTtBopos, 3aTem 1o 3HaueHuo pH
BBIYKCIIMTE aKTUBHYIO KOHLIEHTPALUIO BOJOPOJAHBIX HOHOB (B MOIL/IMS).
3ananme 4. [loctpoiite rpaduk 3aBucumoct pH OT KOHIIEHTpAIMKU KUCIOTHI U OCHO-
BaHUS. Y CTAHOBUTE BIMSAHUE CTENIEHU AUCCOIMALIAN AJIEKTPOJIMTA U €r0 MPUPO/IbI HA BEJU-
yuny pH.
3amanue 5. [IpurotoBsTe OyPepHYIO CMECH U3 OJHOTO 00bEMa
0,1 5 CH3;COOH wu 0,5 o6sema 0,1 # NaOH. H3meprste pH npurotoBierHoro 0ygepHoro
pacTBOpa U IpoBephsTe ero OydepHoe aeiicTue, nob6apnas nemuoro (1-2 cm®) 0,1 u HCI
win NaOH, u usmepsist pH pactBopa.
3anuce pe3yabraroB. OdpopMuTe OTUET MO paboTe ¢ BBIBOJAMH O KAKIOMY ITYHKTY.
B ueM cymHOCTh MOTEHUMOMETPUYECKOIO METOJA aHAJIN3a; MPSIMOW IMOTEHUUOMETPHUH?
VYKaxute npuMeHEeHne MeToia MPSAMON MOTEHIIMOMETPUHU B TUAPOTEXHHUKE.
Keiic—3ananue
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBINA MoTeHunaa (OBII)
BOJIbI M BOJHBIX PACTBOPOB

3aganme 1. zmeprre 3HaueHus pH X0101HOM U ropsiuerd BOZOIPOBOAHOM BOJBL. 3a-
MEHUTE CTEKJISTHHBIN 3JIEKTPOJ] IJIATUHOBBIM U U3MEPHTE OKUCIUTEIIBHO-BOCCTAHOBUTEIIb-
HBIU IMIOTEHIMAJI XOJIOAHON U TOPSIYE€N BOJOIIPOBOIHOU BOJBI.

3ananme 2. M3mepbte ananoruuHbiM criocooom 3Hauenust pH u OBII peunoii u poa-
HHUKOBOW BOJBI.

3amanue 3. 3mepwre 3Hauenus pH u OBII ruaponusyrommuxcs coneit (pacTBOpoB
xnopuaa meau (Il), cynsdura narpus).

3anuch pe3yabTaToB. COCTaBbTE YPAaBHEHUSI COOTBETCTBYIOIIMX PEAKIIUI THIPOJIN3a
COJIEH.



CBenuTe 3KCIEPUMEHTAIbHbIC JAHHBIE B TAOJIMIy U CAEJIANTE BBIBOJBI O BIUSIHUU
TEMIIEPATYPBI, IPUPOJBI COJIU, MUHEPAIU3ALNNA IPUPOJHBIX BOJ HAa BEJIMYHMHY BOJOPOJ-
HOT'O ¥ OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHOIO ITOKA3aTENIEH UCCIENYEMBIX CPEL.

Keiic 3ananue
OnpenesieHue coepKaHUs CyX0ro 0CTaTKAa BOJbI
rPaBUMETPUYECKUM PACYETHBIM METOA0M

Cyxo#l OCTaToOK SIBIISIETCSI OJJHUM W3 OCHOBHBIX KPUTEPHUEB OINPENCICHUS KauecTBa
BOJIbI, KOTOPBIH BBISIBIISIET CTENIEHh €€ MUHEpaIu3aluu. B kauecTBe OCHOBHBIX HOHOB, OJ1a-
rojiapsi KOTOPbIM MOKHO OIPEACNIUTh CYXOM OCTaTOK, BBHICTYHAIOT: CYylb(aThl, XJIOPUIBI,
KapOOHaThI, HUTpaThl, OukapOoHaThl. CyX0oil OCTaTOK — Macca BBICYIIEHHOTO BEIECTBa,
ocraronierocs nocie pemapusanus 1 av° Bogsl. Cyxoil 0CTaTOK XapaKTepHu3yeT 00IIee Co-
JepKaHue IpUMece BOJIbl KaK paCTBOPEHHBIX, TaK U B3BEIICHHBIX, O€3 Ta30B U JIETYyUUX
BEILIECTB, TEMIIEpaTypa KuneHus KoTopbix npesbimaer 105—110 °C. g nmpoBeneHus uc-
CJIeI0BaHUsI HEOOXOIMMO TIPOBECTU (PHIIBTPOBAHUE MPOOBI, OTJIEIUTH €€ OT OPTaHUYECKHUX
IIPUMECEH.

IIposedenue ananuza. B npeaBapuTebHO B3BEMICHHYIO (papPopoByro Yaliky 1uaMer-
poM 0ko110 10 cM M MOMEIIEHHYIO Ha BOISHYIO 0aHIO MOCTENEeHHO puanBaoT 500 cvm? uc-
clenyeMoi BOJbI M BBIMAPUBAIOT. BoasiHyI0 OaHIO JTydllle HANOJHATH AUCTHILIMPOBAHHOM
BOJOW BO M30€KaHME NOMAIaHUsl B YaLIKy OCaJiKa ¢ OpbhI3raMH KUITSALIEH BOJBI.

[Tocne BbIMapuBaHUA YaIIKy C OCaJKOM BBICYIIUBAIOT B CYIIMWILHOM mikady npu 105
— 110 °C 10 MOCTOSIHHOM MacChl U TTOCJIE€ OXJIAXKICHUSI B SKCUKATOPE B3BEIINBAIOT. J1J1s BbI-
YHUCJIEHUS CYXOI'0 OCTaTKa
B 1 mm° BojBI HalJICHHYIO MacCy 0CaJika YMHOXKaloT Ha 2.

IIpumep. Macca BBICYIIEHHOTO OCajKa B Jallke nocie Boimapubanus 500 cm® Bomsl

paBHa 0,2120 r, uim 212 mr. CrenoBarenbHO, COAEpKaHUE CYXOro octarka paBHO 424 mr/

e,

AHAJIM3 BOJAbI HA COAEPKAHUE OTAEJIBHBIX KATHUOHOB
N AHUOHOB

Keiic-3ananus
Onpenenenue cyiab}aToB (KayeCTBEHHOE ONpeaesieHre ¢ MPUOJINKEHHOH KOJIM-
YeCTBEHHOM OLIEHKOM)
ObopyoosaHue u peakmussl: MTATUB TA0OOPATOPHBIN ¢ TpoOUpKaMu;, mUMeTKH S5 u 10
cm® ¢ nenenmsamu Ha 0,1 cm®; KOIOBI MEpHBIE; MANOYKH CTEKIISTHHBIC, COJISIHAS KHMCIIOTA
(1:5); pactBop BaCl, (5 %); Boma qucTmiuimpoBaHHasl.



JInsi KadecTBEHHOro omnpesenenus cyibpar-uoHos SO2 x 5 cm® Bozsl 106aBbTe 4
karu 10 % — ro pactBopa cossiHOM KUCaoThl U 4 Karuu 5 % — ro pactBopa xyopuaa 0apus

BaCl,. O6pasyercst ocajiok Wi MyTh

Ba2* + SO — BaSOa].

Tabnuua — Conepkanue cyiab(haToB MO XapaKTEPUCTUKE OCaIKa

XapakTepucTrKa ocaaKa

Copep:xanue cynab(ar-nOHOB, MI/aM°

Cnabast MyTh 4epe3 HECKOJIbKO MUHYT 1,0—10
Crnabast MyTh cpazy 10—100
XJomnbs 100—-500
Bbenbiit TBOPOKUCTBIN 0CATOK >500

OnpenesieHue XJ10pUA-HOHOB (Ka4eCTBEHHOE ONpeeIeHue

¢ NPUOJINKEHHON KOJIUYECTBEHHON OLICHKOI)

B KOJOPHMETPUYECKYIO NPOOUPKY HaleWTe 5 ¢M> BOJBI, MOAKKCIUTE 2—3 KaIUIAMU
a30THOM KUCIOTHIL, 3aTeM J100aBbTe TpH Kamiu 10 % pacTBopa HUTpaTa cepedpa U onpee-
JIUTE CTENEHb IOMYTHEHUS BOJIBI.

IIpuMepHOE conepkaHue XJIOpUI-UOHA OIIPEACIIUTE 10 OCAAKY UM MyTH B COOTBET-
CTBUHU C JAHHBIMH TAOJIUIBI.

Tabnuna — ConepxaHue XJIOPUI-UOHOB M0 XapaAKTEPUCTUKE OCATKA

XapakTepucTuka ocajaka

CozeprkaHue XJIOPUI-HOHOB, MI/M°

OmnanecueHus Uiy ciaadbas MyThb 1,0—10
CunbHast MyTh 10-50

XJIOTbSI, HE OCAXKIAIOIINECS Cpa3y 50—-100
bensiii 00BbEMHBII O0CaI0K >100

KoJsmn4yecTBeHHOE onpe/esieHne COIeP:KAHUS XJIOPU/I-HOHA
B NMTHEBOM BOJle TUTPOBAHNEM PACTBOPOM HHUTpaTa cepedpa

Apre’HToMeTpusi — MeTo/1, B KoTopom ucnoibzyercs Tutpant AGNO;. Dtum MeTo1oM
OTIPEICIISIIOT COJIePKaHUS XJIOPUI-UOHOB, OPOMUJI-UOHOB M MOJAHUI-UOHOB B BOJIE, a TAKXKE

B BOJAHBIX BBITAKKAX M3 IIOYB U JP.

B ocHOBe mMeTo/a JieKaT ocaauTeNbHbIE PEaKIINU




Ag* + CI- = AgCl|.

HuTtpat cepebpa B BOJHOM pacTBOpe HEYCTOWUYUB, TOATOMY BHAYaJle TOTOBST €To pac-
TBOP C MPUOIU3UTEIHLHOM KOHIICHTpALIUEH, a 3aTeM CTaHJIapTU3UPYIOT MO CTaHIaPTHOMY
pacTBOpY XJopHuaa HaTpus B mpucyTcTBUM Xpomata kaius K,CrO, B kauecTBe HHIUKATOPA.

PacueTr KOHIIEHTpallui M TUTpa CTAaHAAPTU3UPOBAHHOIO PACTBOpA HUTpaTa cepedpa
IPOBOJIAT MO (popMyIIam:

C(AgNOs) - V(AgNOs) = c(NaCl) - V(NaCl),

C(AgNOs) = ¢(NaCl) - V(NaCl)/ V(AgNO3),

T(AgNOs) = c(AgNOs3) - M(AgNO3)/ 1000.
Annapamypa, mamepuanvt u peakmuest: anetku Ha 100, 50,

u 10 cM® 6e3 nenenwmii; munetka 1 cm® ¢ genenuem uepes 0,01 cm®; munuuap MepHbIii Ha 100
cm®; GropeTtka 25 cM® cO CTEKIISIHHBIM KPaHOM; KOJIOBI KOHMYECKIE BMECTUMOCTBIO 250 cM?;
BOPOHKH CTEKJISTHHBIE; (PUIBTPBI 0€330JIbHBIE «Oeias JEHTa.

PactBop HuTpaTta cepebpa; pacTBOp XpomaTa Kajiusl; aMMUaK BOAHBIN, 25 %; Boja qu-
CTUJUIMPOBAHHAS.

IIpucomoenenue mumposanno2o pacmeopa Humpama cepeopa

Hagecky 2,40 r xumuyecku unctoro AgNO3 pacTBOpSIOT B TUCTUIUIMPOBAHHOM BOJIE
¥ IOBOJAT 00BEM pacTBOpa JUCTHILIMPOBAHHOM Bo0i 10 1 mv3. OGbeM pacTBOpa, paBHbIIH

3

1 cm® skBuBanenteH 0,5 mr Cl. PacTBop XpaHSAT B CKISTHKE U3 TEMHOTO CTEKJIA.

Ilpucomoenenue 10 %—20 pacmeopa (nOOKUCIEHHO20 A30MHOU KUCIOMOU) HUMpama
cepebpa

Hasecky 10 r HuTpara cepebpa pactBopsroT B 90 cM® quCTUIIIMPOBAHHOM BOKI U JI0-
0aBystOT 1—2 Karim a30THOU KUCTIOTHI.

Ilpucomoenenue 5 %— 20 pacmeopa xpomama Kaius

Hagecky 50 r K,CrO4 pacTBOpsitOT B HEOOJIBIIOM 00beMe TUCTHINIMPOBAHHOM BOJIBI U
JTOBOAAT 00bEM pacTBOpPA TUCTHILIMPOBAHHOM BOJIOM 10 1 e,

MeTon KONMMYECTBEHHOIO ONPEIEICHHS XJIOPUA-MOHA OCHOBAH HAa OCAXIECHHH XJIO-
pUA-UOHA B HEUTPATBHOM WK CIa0OIIEIOYHOM cpeie pacTBOPOM HUTpaTa cepedpa B IpH-
CYTCTBHHU XpOoMara KaJlus B KauecTBe uHaukaropa. [locie ocaxnenus xiopunaa cepedpa B
TOUYKE IKBUBAJIECHTHOCTHU 00pazyeTcs xpomar cepedpa. [Ipu aTom xenrtas okpacka pacTBopa
TIIEPEXOUT B OPAHKEBO-KENTYI0. TounocTh Merona 1-3 mr/am3. C yueToM pe3ynbTaTos



Ka4eCTBEHHOTO ONpEIENICHHs XJIOpHA-HoHa oTouparoT 100 cM® mchbITyeMoil BOABI MU
menbmii ee 00beM (10—50 cm®) u mosogar go 100 cm® nuctuanmuposanHoil Bogoi. bes
pa30aBIeHHs ONPEAEIAIOTCS XJI0pUIbl B KoHIeHTpauuu 10 100 mr/nm3. Benmnunna pH tur-
pyeMoil mpoObl JomKHA HaxoauThes B npeaenax 6—10. Ecnu Boga myTHas, ee GUIBTPYIOT
yepe3 0e330/1bHbIA PUIbTp «Oeras JIeHTa», MPOMBITHIN Topsiueii BOIOM.

OTMepeHHbI 00BEM BOIBI BHECHTE B IBE KOHHYECKHE KOJIOBI ¥ pubaBbTe mo 1 o3
pactBopa xpomara kanusi. OnHy npoOy OTTUTPYHTE pacTBOPOM HUTpaTa cepedpa 10 MosiB-
JIeHus1 c1ab00paHKEBOr0 OTTeHKA. BTopyto mpo0y MCHoNb3yiTe B KaueCTBE KOHTPOJIHHOM
npoObl. [Ipu 3HAYNTEILHOM COJIEp)KaHUH XJI0pUI0B oOpaszyercs ocanok AGCI, memraronuii
onpeeneHuto. B 3ToM ciyyae K OTTUTPOBaHHOM MepBOM Mpode mpuieiTe 2—3 Kariu TUT-
poBanHoro pactBopa NaCl 10 ncue3HoBeHUs! OpaHKEBOTO OTTEHKA, 3aTEM OTTUTPYHUTE BTO-
pyto pooy, MoIab3yACh NIEPBOM, KaKk KOHTPOJIHHOU MpOOOii.

Ag* + CI" = AgCl|.
Obpabomxa pesyromamos. Conepxanue Xjnopua-uoHa (X), Mr/aM°, BBIYMCIHTE MO

bopmyie:

_ V(p—pa AgNO3)-K-g-1000
V 1

X

rae: V — o6beM pactsopa HuTpaTa cepedpa AGNO3, n3pacxo0BaHHBINA HA THATPOBAHHUE, CM>;

K — nonpaBouHbIil KO3 PUIIMEHT K TUTPY pacTBOpa HUTpaTa cepedpa, mpuHumMaeM K
=1;

J — KOJIMYECTBO XJIOPHI-HOHA, COOTBETCTBYIomee |1 cM® pacTBopa HHMTpaTa cepedpa
(0,5 mr);

V — 06beM POOBI, B3ATHIN IS ONPENEICHHS, CM>,

Pacxoxaenus Mexy pe3ysibTaTaMu ITOBTOPHBIX onpeaeieHuit npu coaepkanun Cl°
ot 20 10 200 mr/mm3 — 2 mr/mm3; npu 060Jiee BICOKOM CoJiepKaHuu 2 oTH. %o.

CnegaiiTe BbIBOJI O COACP)KAHUHU XJIOPHI-MOHOB B IMPOOE UCCISAYEMOM BOABI U O CO-
OTBETCTBUU ATOTO MOKA3aTeNsl CAHUTAPHO-TUTUEHUYECKUM HOpPMaTHBaM.

Omnpenesnenue cogep:xanus pocharToB ¢ NpudINKEHHOI
KOJIMYECTBEHHOM OLIEHKOM
Xumuueckas nocyoa u peaxmuevl: XAMAYEeCKH cTakaH oobemoM 100 cm®, MepHbIii
numuHIp 06beMoM 100 cM3, MEpHBIE TIMIIETKU 00BEMOM 5 CMS; paCTBOP COJISAHON KHUCIIOTHI
(1:5), pactBop monmu6aara ammonust (NH4)2M0QO4, pacTBop XJtopraa 0J10Ba.
B xumuueckuii crakan Hazeitre 50 cM® mpoOsl BoIbI, 100aBbTE



1 cm® comsnoli kucotsl (1:5), 1 cm® pacTBopa MoIMGIaTa aMMOHUS | 110 KAILISIM BBEIUTE
3 kamM pacTBopa xJiopuaa oyioBa. [0 MHTEHCUBHOCTH OKPAacKH MOJIYYEHHOI'O pacTBOpa
caenaiTe BBIBOJ O KonndecTBe GochaT-mOHOB B UCCIIETyEeMOI BOJIE.

Tabnumna — JlanHble U1 onpeiesieHust cojiepkanus GpochaTtoB B BOJIC

Okpacka pactBopa Conepxanue pocdaron, Mr/K
Caerto-rony0as 0,1-10
[Nomy6as 10—45
Cunss Bonee 45

Oonapy:xenue dpochar-nona (PO %)

[Tomectute B mpobupky 7—8 Kamenb pactBopa moiauOaata ammonus (NH;),MoO, u
5—6 kanenb 6 H pacTBopa a30THOU KHUCIOTHI HNO3.

B nonydenHyio cMmech 100aBbTe 5—6 Karelb aHAIM3UPYEMOIO pacTBOpa U ClieTKa
Harpeiite. B npucyrcreun docdar-nona PO, mossiseTcs kKenTslil 0CamoK.

OnpenesieHnne KATHOHOB Kaubuus (Ca?")

HcTouHnKaMy MOCTYTUICHUS KaJbIUs B MOBEPXHOCTHBIE BOJBI SBJISIFOTCS MPOIIECCHI
XUMHUYECKOTO BHIBETPUBAHUS U PACTBOPEHUSI MUHEPAJIOB, MPEKIE BCET0 U3BECTHIKOB, J0-
JIOMHUTOB, THIICA, KAIBIIMICOAEPKAIIUX CHIIMKATOB U JAPYTUX OCAIOUYHBIX U MeTaMOpduye-
CKHX TIOPO/I.

CaCO; + CO, + H,O @ Ca(HCO;), @ Ca?*+ 2HCOg..

Meton onpeaeneHus MacCOBOM KOHIIEHTPAIIMKM KaTMOHOB KaJIbI[Ms aHAJIOTHYEH Me-
TOJIY OIpeeNieHns O0IIeH KECTKOCTH C PpEaKTUBOM TPUIIOHOM b TOM pa3HuIIeil, 4To aHaIu3
MPOBOJUTCS B CUiIbHOIIET0uHOM cpene (PH 12—13) B mpuCYTCTBUM MHAMKATOPA MYPEK-
cuna. 3uauenue [1JIK kanbius corjlacHO HOpMaTuBaM (PU3UOIOTUUECKOMN MTOTHOIIEHHOCTH
nuTheBOM BoAbl o CanlluH 2.1.4.1116-02. «IlutheBast Boga. ['urunennueckue TpedoBaHus
K Ka4ecTBY BOJbI, pachacoBaHHON B eMKOCTH. KOHTpOJIb KauecTBa» HAXOAUTCS B Juaria-
30He 25—130 Mr/mm°.

K 5 mi uccnenyemoit Boabl mpubaBbTe KAIIO YKCYCHOUM KucioThl. [locie Henmpomo-
YKUTEJIbHOTO HarpeBaHusl J00aBbTe 3 KAk pacTBOpA OKcajlaTa aMMOHUS U KaIlIi0 BOJTHOTO
pactBopa ammuaka NH4OH. Tlpu Hanuuny KaTHOHOB KaJIbIIMsI BhITIAAAET OEJbIN KpHUCTa-
JIMYECKUAN OCaJ0K OKcaaTa KajablKs, HEPACTBOPUMBIN B BOJE U B YKCYCHOU KHUCIJIOTE:

(NH2)2C204 + CaCl, = 2NH,CI + CaC,04],
C2042' +Ca% = CaC204l.

Onpezle.uem/le CoACpRKaHuA MOHOB JKeJIe3a



JKene3o moutu Bcerga MpuCyTCTBYET B MPUPOJIHBIX BOJAX, TaK KAK OHO MIOBCEMECTHO
paccesiHO B TOPHBIX Topoaax. JKene3o cymecTByeT B IPUPOAE B pa3InyHbIX (popmax B 3a-
BHCHMOCTH OT CTEIICHU OKHCIICHHUS: B CBOOOIHOM cocTOsIHUU Fe°, a Taxke B Buae Fe?*, Fed*
B PA3JIMUYHBIX XUMUYECKUX COCTUHECHUSIX.

3unauenue [1/IK ans sxenesa oOuiee B BojgoeMax pbIOOXO3SHCTBEHHOTO 3HAYCHHSI CO-
craBisier 0,1 Mr/aM°, Bojie BOJOEMOB X035ICTBEHHO-IUTHEBOTr0 HazHaueHust — 0,3 mr/ave.

3apanme 1. OnpeneneHue coaep:kaHus Keye3a Mo OKPACKE pacTBOPOB CTaHJAPTHOM
IIKAJIbI

Xumuueckas nocyoa u peaxmugbl: CTEKISHHbIE TPOOUpKH 00beMoM 10 cM3, MepHBIE
nuneTku 06beMoM 10 ¢m3, MepHBIE KOIOBI 00BeMOM 50 ¢M3; pacTBOP CEpHOM KMCIOTHI | H,
pactBop cyibdhocanuiuioBoi KuciaoTel 10 %, cTaHgapTHas IKaia JJs OIPEaeJICHUs CO-
Jep KaHusl KAaTUOHOB XKeEJe3a B BOJE.

Jlnst onpejieseHus coiepkanus B BoJe colel xkenesa Haneiite 10 cm® nccnenyemoit
BOJIBI B MEPHYIO KOJIOY, n06aBbTe 1 cM® cepHOii KUCIOTHI (It CO3aHUs KHCIIOK CPEIbl U
JUISL OKUCJIEHUS IBYXBAJICHTHOTO KeJe3a B TPEXBAJICHTHOE COCTOSIHUE). 3aTeM NpuOaBbTe 5
cm® pacTBopa Cynb(pOCATHMIMIOBOM KUCIOTHI ¢ KoHIeHTpanuei 10 %. JloBenure pacTBop
JI0 METKHU TUCTUIUIMPOBAHHOM BOJOM U nepemMenianTe. /[Jiss cpaBHEHUS C paCTBOPAMU CTaH-
JApPTHOM IIKaJIbl IPUTOTOBJIEHHBIA PACTBOP HAJIEHTE B MPOOUPKY JO YPOBHS, OJUHAKOBOIO
CO CTaHAApPTHBIMHU pacTBopaMu. OKpacKy CpaBHUBAWTE, PACCMATPUBAsI PACTBOPHI CBEPXY.
B mpucyTcTBUM MOHOB Xkene3a pacTBOP OKpaIIMBaeTCs B po30BbId 1BeT. [0 cranmapTHON
mkane (Tabauia ) onpeaeauTe CoAepKaHUe B BOJE KaTHOHOB JKeJIe3a.

Tabnuna — CrangapTHast mKayia Jyisl ONpeAesIeHUs CoAep>KaHns KaTHOHOB
Kesesa B BOJe

Howmep npobupku 1 2 3 4 5

ConeprxaHue KaTHOHOB JKeJle3a, 0,05 1|0,10 0.15 0,20 0,30
MI/n

ConeprkaHHe KaTHOHOB JKejie3a B MpoOe BOJBI CUUTATh PABHBIM TOMY 3HAYCHHUIO, KO-
TOPOE COOTBETCTBYET CTaHIAPTHOMY PacTBOPY IIKAJIBl ¢ OKPACKOW pacTBOpa, Hamboliee
OJIM3KOM OKpacKe MPOObI.

3ananue 2. OGHapyKeHNE KAaTHOHOB XkeJe3a (00Iee xene30)

3anonHuTe npoOUpKy Ha 1/3 ucnbITyeMoi BOJI0M, 100aBbTE HECKOJIBKO Karelb a30T-
HOW KHUCTIOTHI JIJIsl CO3JIaHMs KUCIION CpPEebl M OKUCIICHHS Kelle3a 0 TPEXBaJeHTHOTO CO-
CTOSIHUS U TIpuOaBbTe 5 Kamenb pactBopa poganuaa amMmoHust NHsCNS ¢ koHmenTpanmeit



10 %. Ipu Hanuuuu noHoB Fe3* mosBiseTcs KpacHOE OKpaLIMBAHKE, IPUCYILEE POJAHHUITY
ammonus Fe(CNS)s.

[TpumepHOE cofiepKaHue TPEXBAJICHTHOIO JKejIe3a OIpeaesieTCs Mo I[BETY pacTBOpa
(Tabmuna).

Ta6nuua — IlIkana oueHku copepxkanus Fed

L{BeT pacTBOpa Kenrosaro- Kpacupiii | SIpko-KpacHsIii
KpPACHBIN
Conepsxanue Fe®, mr/nme 0,4-1,0 1,1-3,0 3.1-10,0

doToKoJI0pUMeTpHYEcKoe onpeneseHue xkee3a (111)
B NMOYBEHHOM BBITSZKKE B BH€ THOLMOHATHOTO
KOMILIEKCA MeTO/I0M IPagyHpoOBOYHOro rpaguka

doTtokonopuMerpuueckoe onpeaenerue xxenesa (111) B mouseHHOM pacTBOpe OCHO-
BaHO Ha peaKIiyi 00pa30BaHMS B BBITSHKKAX KOMIJIEKCOHOB C THOITMOHAT-HOHAMU:

Fe3* + 6SCN- — [ Fe (SCN)g]*.

B xucnoit cpene 00pa3yroTcss KOMIUIEKCHI KPacHOTO I1BeTa. IHTEHCMBHOCTH OKpPACKH
IIPU CTOSIHUU YMEHBIIASTCS U3-3a Pa3pyIICHUS] KOMIUJICKCHBIX HOHOB.
Ceemonoenoujenue c8exncenpucomosieHHbLX pacmeopos 0 (pomomempuposanus us-
mepsitom npu oaure 80HbL 490 Hm.
PeakTuBbI 1 000py10BaHUE:
1. CranpmapTHBII UCXOIHBINA pacTBOp cynbdara sxemnesa (I11),
T(Fe**) — 210 r/ e,
HNOs3, pactBop (1:1).
NH4SCN, pactBop ¢ konnentpaiei 10 % (nim RSCN).
H,0O nuctunaupoBaHHas.
Mepnbie koa0b1, 50 Mt (6 1mIT.)
Mepubie ipooupkw, 2 mr. (st HNOz u NH;SCN).
bropetka, 25 m.
Kroetsl, | = 1 cm (2 mit.).
dotoanekrpokonopumeTp (KOK—2 nimm KOK-3).

©oOoNOOhE WD

10. AHanUTHYECKHUE BECHI.
11. dunpTpoBanbHast Oymara (KyCOUKH).
Buinonnenue pabomot



1. IIpuroroBjieHUe peaKTUBOB

[Tposepka Boawl Ha mpucyrcreue Fe (I11). [lepen mpuroroBieHremM pacTBOpPOB Mpo-
BEphTE AWCTULTUPOBAHHYIO BOIy Ha mpucyrctBue katuonoB Fe (111): B mpobupky ¢ mu-
cTwupoBaHHOW Bomod go6aBpre 3—4 kpuctaumka NH;SCN. IlosBnenue posoBoi
OKpacKH yKka3biBaeT Ha npucyTcTBue katroHoB Fe (l11) B Bome, cienoBarenbHo, HE00XO-
JMMa JOTIOTHUTENIbHAS IEPETOHKA BOJIBI.

Hcxoouwiii cmanoapmuwiti pacmeop cyivgama scenesa (1) (T(Fe3*) — 2:10% 2/em®):
HaBecky 0,714 r cynbdara xenesza Fey(SO,); mepeHecuTe B MEPHYIO KOJIOY BMECTUMOCTBIO
1

[Tpuneiite 100—200 Ma auCTHIUIMPOBaHHOM BOJbI, 100aBbTe 10 M pactBopa HNO;
(1:1), mepememmmBas pacTBOp KPYroBBIMHU JIBIXKCHHSIMHU KOJIObI. PacTBOpuTE MOIHOCTHIO
HABECKY, JOBEAUTE 00bEM PACTBOPA TUCTUIUIUPOBAHHOM BOJION 10 METKHU, IEPEMEIIANTE U
MIEPEHECUTE PACTBOP B CKIISTHKY JJIS1 XpaHCHMS.

Pacmeop pooanuoa ammonuss NHsSCN ¢ xonyenmpayueti 10 %: B3BecbTe Ha dJIEK-
TpouHbIx Becax 100 r NH4SCN, nepenecute B MEpHBIN CTakaH BMECTUMOCTBIO 1 11, Tipu-
nerte = 700 M1 BOJBI |, MIEpEeMEIIMBasi CTCKISHHON MaJIOYKOH, J00eUTeCh TOJIHOTO pac-
TBOpeHwus. [locie aToro noBeauTe pacTBOP B MEPHOM CTaKaHE JUCTHUILIMPOBAHHOM BOAOU
10 1 11, mepemeniaiTe u MepeHecuTe B CKISHKY ISl XpaHEHUS.

Pacmeop azomnou kucromet HNO3 (1:1): B MEpHBI# cTakaH BMECTUMOCTBIO 1 JI TIpH-
neute 500 MJI AUCTUIUIMPOBAHHOM BOJBI. 3aT€M OTMEPHTE MEPHBIM HWIMHAPOM 500 M
HNOj3 (xonm.) (p = 1,42 r/em®)

Y MEJUJICHHO IIPWJIEMTE KUCIIOTY B CTaKaH C BOJAOM, IEPEMEIINBASI CTEKIITHHON IMAIOYKOM.

Ilpucomosenenue cepuu 3manoHubIX pacmeopos 0jisi 2padyuposoyHo20 epaghuxa: Tia-
TEJILHO BBIMBITYIO OIOPETKY OTOJIOCHUTE MCXOJHBIM CTaHIAPTHBIM PAacTBOPOM CylibdaTa
xenes3a (= 10 mur), 3aTeM 3anojHuTe OIOPETKY 110 «0» 3TUM PaCTBOPOM.

B noaroroBieHHbie K paboTe MEpHBIE KOJIOBI BMECTUMOCTHIO 50 MJT (TIIATENHHO BhI-
MBITBIE ¥ IPOHYMEPOBAHHBIC) MIPHIICHTE M3 OIOPETKH CTaHAAPTHBIA PacTBOp CyibdaTa Ke-
ne3a (1l): B 1-10 konby — 2 mi; 2-10 — 2,5 mi; 3-10 — 5; 4-10 — 7,5 mut; 5-10 — 100 M.

B kaxnayro xonOy mpuieiite mo 1 mia HNO3 (1:1), 3arem go6asste 10 Mmi1 pacTBOpa
NHsSCN c xonuentpanueii 10 %, noBenure 00beM pacTBOpa JUCTHIUTUPOBAHHON BOAOM
10 metku (50 mu).

IIpucomosnenue pacmeopa cpasHenus (pacmeopumeins, X0J10CMAs npooa): B MEPHYIO
k0J10y BMecTuMocThio 50 mut ipuseiire 1 Mot HNOs (1:1), 3atem 10 M pactBopa NH4SCN,
JOBEIMTE 00HEM pacTBOpa AUCTUIUIMPOBAHHOM BOIOM 10 MeTKH (50 mu).

2. I3mepeHue onTHYECKOH MJIOTHOCTH CEPUM ITATOHHBIX
PacTBOPOB M aHAJIM3MPYEMOI0 PacTBOpa



O3HaKOMbTECh C TpaBWJIaMHu padboThl Ha (oTodnekTpokonopumerpe: KOK-2, wmm
K®K-3. Bxirounte npubop B CeTh, yCTAHOBUTE TPEOYEMYIO JJIMHY BOJTHBI.

[ToaroroBbkTe k padote 2 kroBeThI (I = 1cM): THIaTenpbHO BBIMOIiTE, 2—3 pa3a oroJjoc-
HUTE AUCTHIIUPOBAHHOW BOJOW, OCYIINTE CTEHKH KIOBETHI KYCOUKaMU (DHILTPOBATBHON
Oymaru.

[ToaroToBbTE KIOBETY C PACTBOPOM CPABHEHUS: OTMIOJIOCHUTE KIOBETY pacTBOPOM CpaB-
HEHHSI, 3aTEM 3aII0JIHUTE €€ 3TUM PACTBOPOM J0 METKH HA CTEHKE KIOBETHI, OCYIINTE CTEHKU
KIOBEThI (pUIIBTPOBAJILHON OyMarol U yCTaHOBUTE €€ B KIOBETojepxkaTesb (2-0il masz),
PYUKYy HEpEeMEICHUs] KIOBET YCTAHOBUTE B MOJIOKeHUE 1. 3aKpoilTe KPBIIIKY KIOBETHOTO
OT/ICJICHUSI U YCTAHOBUTE 3HAYCHUE ONTHUYECKOM MoTHOCTH (mkana D) Ha «0» (cM. mpa-
BUJIa paOOTHI HAa (DOTOKOJIOPUMETPE).

K®K-2 — ogHonmyueBoil GOTOKOIOpUMETpP, pEeHA3HAYCH AJIST U3MEPEHUS] BETUYHUH
nponyckanus T, onTuueckod TioTHOCTH D) M KOHIIEHTpaluu OKpalleHHBIX PAaCTBOPOB,
paccenBaroIINX B3BECEH, IMYJILCUH M KOJUIOMIHBIX CUCTEM B 001acTu criektpa 315—980 um

(PUCYHOK).

Pucynox — OOuuii Bua npudopa KOK-2:
1 — MuKpoamnepMeTp; 2 — Jamrna HaKaJIuBaHUs; 3 — MepeKIIoyaTeIb
CBETOPHIBTPOB; 4 — MEPEKIII0UaTENb KIOBET; 5 — MEepEeKI0ovaTesb
YYBCTBUTENBHOCTH; 6 — PyUKH YCTAHOBKH YCUJICHUS;
[ — KIOBETHOE OT/EJICHHE

Jl1st BBIOOpA ONTUMAIBHOM MOJIOCH! MOMIOLIEHUS UCTONB3YIOT 11 cBeTOPUIbTPOB.



[Ipenensr uzmepenus npomyckanus 100—5 %, onTu4ecKoi IIOTHOCTH CBETO(UIBTPOB
0-1,3.

K®K-2 KOMILIEKTYETCS IMMPOKUM HaGOPOM KIOBET ¢ pabodeit aiunoi ot 100 cm® 1o
1 em,

IIpaBuiia padoThl Ha KoJIOpUMeTpe (POTOIIEKTPUIECKOM KOHIEHTPALNOHHOM
K®K-2

1. [loocomoska npubopa k pabome

BKJ1r0unTh KOJIOPUMETP B CETh U NPOTPETHh HE MeHee 15 MuH. Bo BpeMst mporpesa Kro-
BETHOE OTJIEJIEHUE JOJDKHO OBITh OTKPBITO MPU 3TOM CTpenka Mukpoammnepmerpa (1)
JO0JKHA ycTaHOBUThCS Ha «0» mo mikaiie mpomyckanus (T, %).

YcranoButh cBeToPuiIbTp (3) Ha TpeOyeMyIo JUIMHY BOJHBI.

YCcTaHOBUTH TyMOJIEp «UyBCTBUTEIBHOCTBY (5) B MOJNOKEHHE | MO IKalie, COOTBET-
CTBYIOIIEH TpeOyeMol JITTMHE BOJIHBI, MPH JTMHE Oosbiie 550 HM 1o KpacHOM (cM. Ha Tie-
peaHelt maHenn).

[Tocne nmporpesa nmpuOopa NpOBEPUTH MOJOKEHUE CTPEJIKM MUKPOAMIIEPMETPA: €CIIU
cTpelika oTkiIoHeHa oT «0» mo mkane T, % ee ycTaHaBIMBaIOT Ha HYJIb C TOMOILBIO PYYKH
«O» (cM. Ha paBoit OOKOBOM CTEHKE MpUdopa).

2. Ilposedenue usmepenuii

[TomecTUTh B KIOBETHOE OTJICJICHUE KIOBETHI: B 1-i1 a3 — KIOBETY
C MCCJIEyEMBIM BEIIECTBOM; BO BTOPOH I1a3 — KIOBETY C pACTBOPUTENEM. 3aKPBITh KPBIIIKY
KIOBETHOTO OTJEJICHHSI M ITIOCTaBUTh KIOBETOJEPKATEIb B NOJIOKEHUE | (CM. pydKy Ha Iie-
peaHelt maHenn).

YceranoButh orcuer 100 o mkane T,% ¢ momoiibio TyMOJiepa «4yBCTBUTEIHHOCTHY
cHauaja 1o mkajue «I'pyboy, 3arem — « TouHO».

[lepeBecTu pyuky KroBeTojepkatens B nojoxkenue |l (mpu 3Tom B cBETOBOM MOTOK
NOMNaJaeT KIOBETA C UCCIEyeMbIM BelecTBOM). CHATh MMOKA3aHUs MO IIKajle ONTHYECKOU
IJIOTHOCTH.

N3mepeHnust NOBTOPUTH 2 pa3za.

IIpumeuanue. I1ociie TpOBENEHNS U3MEPEHUI KIOBETHI TIATEIBHO BBIMBITh U BBICY-
muTh. KioBeTHOE OT/AeNIeHue HacyXo NMPOTePETh, NPUOOP BBHIKIIOUNUTH U3 CETU U HAKPBITH
YEXJIOM.

Ha nmanenu npubopa yka3zaHbl CpeIHUE 3HAYEHUS MOJIOCHI POIYCKaHUs CBETOPUIIb-
TpoB. MakcuManbHas JJIMHA BOJHBI MOTJIONIEHUS! CBETA UCCIIEAYEMBIM PACTBOPOM J0JDKHA
COBMAJaTh C IMOJIOCOW MpoIyckaHusi cBeTodunbTpa. Mcxoas U3 okpacku ucciaeayeMoro
pacTBOpa, HAXOAT MOJIOCY MOTJIOICHHS (Ta0HIIa).

Ta6nuia — Be100p 10JIOCH CBETOIOTIIONICHUS

Oxkpacka uccliieryeMoro pactpopa [Tomoca cBeTomnoriaomeHus, HM
Kenras 400—440




OpanxeBas 440—-470
KpachHas 470-500
MasnmHoBast 500—540
duonetonas 540-570
Cunss 570—600
3eIeHO-CUHSIS 590-625
Cune-3encHas 625—-670
3eneHas 670—750

Ilpumep: pacTBop uMeeT KpacHyro okpacky. [Tomoca nmormomenus: 470—500 am (Tad-
auia 8.6).

Onpenenus noocy ceemono2noujenusi UCCIEeNyEMbIM pacTBOPOM, BBIOUPAIOT CBETO-
GUIbTp: MaKCUMasbHas JJIMHA BOJIHBI CBETONPOIYCKAHUS CBETOPUIBTPA OOAHCHA 8XOO0UMb
6 noaocy ceemonozioujerus (Tabnuua ).

Tabmuua — CnekTpaibHble XapaKTEPUCTUKU CBETOPUIBTPOB KOK—-2

JlimminHa BostHbL, co- | [llupuHa no-

MapkupoBka Ha Jucke | MapkupoBka OTBETCTBYIOIIAA JIOCHI MPOIyCKa-

cBeTopmIbTpa MaKCUMYyMY IIPO- | HUS, HM

MyCKaHUs, HM

1 315 315+5 35+15

2 364 364+5 25+10

3 400 400+5 45+10

4 440 440+10 40+10

5 490 490+10 35+10

6 540 540+10 25+10

7 590 590+10 25+10

8 670 670+5 20+5

9 750 75045 2045

10 870 870+5 25+5

11 980 980+5 25+5




B tabnuue Haxoaum cBETO(UIIBTP, y KOTOPOrO MaKCUMAaJbHAsl IJIMHA BOJIHBI CBETO-
NpOMyCKaHUsl BXOAUT B BBIOpaHHYIO mosiocy mnornomienus. Hyxubsiii cseropunstp Ne 5,
Amax = 490 HM™.

3akoH byrepa-JlamOepra-bepa cripaBeiTuBbIN 1711 MOHOXPOMATUYECKOTO HU3TYyUYEHUS
rpauyecKy BbIpakaeTCs MPSAMON JIMHHUEH, MPOXOoAdIel yepe3 Hayaino KoopauHatr: D - f

(C) (pucyHoK).

tga

C
Pucynok — I'paduueckoe BripaxeHue
3aKOHa CBETONOTJIOLIECHHUS

N3MepstoT ONTUYECKYIO MJIOTHOCTh BCEW CEPUM CTAHIAPTHBIX PACTBOPOB MPU OMNTH-
MaJbHOW JIJTMHE BOJIHBI U CTPOSIT I'PayHpOBOYHbBIN Ipaduk D= f (C):

D,

| ]
! | ! ! I h

C (1cea.) C

Pucynoxk — I'panyupoBouHbIii rpaduk

0,3 H

0.2 7




Pucynox — I'pamyupoBouHblii rpaduk
s onpenenenus Fe(ll1)

Ilocmpoenue zpadyuposounozo cpagpuxa

['paduk ctpost Ha MmTUMETpoBoit Oymare (15 cm * 15 em): Ock aberuce (X) — mst
KOHLIEHTpALMU PaCTBOPOB, 0Cb opAUHAT (Y) — u1st onTudeckoi motHocty D. g moctpo-
eHusl rpaduka 6epyT cpelHuEe 3HAUEHHUS ONTHYECKON MIIOTHOCTH.

Ecnu nornouienue neciaenyemMoro BelecTBa NoJuuHsercs 3akony byrepa-Jlambepra-
bepa, To rpadguk nmeer Bux npsmoil. Ecnu rpaduk OoTKIOHSETCS OT NPAMOM JUMHHUH, TO
HEOOXOIMMO MPUTOTOBUTH CEPUI0 CTAaHAAPTHBIX PACTBOPOB U3 OOJBIIET0 YKCIa KOHLIEH-
Tpaluid TaKuM 00pa3zoM, YTOOBI OHU OTIWYAIUCH JIPYT OT Apyra He O6osee yeM Ha 10 %.

N3MepstoT ONTUYECKYIO IUIOTHOCTh UCCIEAYEMBIX PACTBOPOB IPH TEX K€ YCIOBHSIX
(A, 1, ToT Xe IpuOOp) U, MONB3YSACH KATMOPOBOYHBIM I'pa)KOM, HAXOAT KOHIICHTPAIIUIO
UCCJIENYEMBIX PACTBOPOB.

N3mepenus noBTopsA0T 2—3 pa3a U 3allUChIBAIOT B TAOJIHILY.

Tabnuua — OnTryeckas INOTHOCTh UCCIIEYEMbIX PACTBOPOB

Ne D
n/n PactBOpHI T, r/lem® [7 2 Cpennee
1
2
3 OTanoHHbIE pac-
4 TBOPBI
3)
AHaIM3UpyeMbIil
pacTBop
5. Pacuersnl

Pacyer KOHIIEHTPAIIUH CEPUH ITATOHHBIX PacTBOPOB (Tsy):

__ Tucx -Vucx

TST_T ,

rae  Tuex — TUTP HCXOJHOTO CTAHAAPTHOIO pacTBopa cyibpaTa sxkenesa (2:107 r/emd);



Vyex — 00BEM HCXOAHOTO CTaHAAPTHOIO pacTBopa cylibdara xene3a, B3ATbIN IS
MIPUTOTOBJICHHS CEPUU ATATIOHHBIX PACTBOPOB, MI;
V— 00beM OKpalleHHOro pacTBopa (poTomeTpupyemoro), mi (50 mi).
Pacuer comeprkaHus kejie3a B aHAJIM3HMPYEMOM PacTBOpe
Haiitu TuTp kene3a B aHaau3upyemMoM pactBope. Ha och opauHaT HaHEeCUTe cpeHee
3HaUYE€HHE ONTHUYECKON IIIOTHOCTU aHainu3upyemoro pactBopa (Dy) u nmpoBeaute npsmyto
710 TIEpeceueHus ¢ TparuKoM, U3 TOUKU MEPEeCceUeHUs OMyCTUTE MEPIICHANKYJIISAP Ha OCh abC-
nuce — 970 Oyaer 3Hadenue Ty (Fet) (pucynok 8.4)
Pacuer maccer Fe(lll) B anamuzupyemMom pactBope:

m(Fe®) = Tu(Fe 3*) - V4,

rne  Tx(Fe ") — Tutp xenesa B aHAIM3UPYEMOM PACTBOPE, T/cM,;
V, — o01uit 00beM aHaTU3UPyEMOro pacTBopa, M (50 mur).
CneJiaiiTe BLIBOJBI O BHIITOJHCHHUH TICJICH 3a1aHUS.

Omnpenenenue cogep:kaHus MeIM B BOAHOM PacTBOpPe METOA0M
rpagyMpoBOYHOro rpaguka

[enb: 3aKpenuTh 3HaHUS OCHOB METOJA (POTOIIEKTPOKOIOPUMETPUH, CBOOOJHO pa-
00TaTh CAaMOCTOSITENIBHO, & TAK)KE B COCTABE CTYJEHUYECKOMN I'PYIIIbl, IPUMEHUTH MOJy4EH-
HbI€ HABBIKM MCCJIEI0BATENHLCKOW pabOThI, a TAKKE YMEHHUS aHAIU3UPOBATh MOJyYECHHbIE
HKCIIEPUMEHTAJIbHBIE IaHHBIE.

Texnuueckue cpedcmea, xumuueckas nocyda, xumpeakmuebnl:

®OK—-3 ¢ HabOpOM KIOBET;

MepHbIe KOIOBI BMECTUMOCTBIO 50 ¢M® — 5 mmT;

MepHBblii IUIMHIP BMECTUMOCTBIO 10 cM3;

['pagynpoBaHHas IHIIETKA BMECTUMOCTBIO 10 cM?;
Crangaprasiii pactsop CuSOy ¢ xonnenTpanueii 1,000 mr/cm?;
PacTBOop ammuaka ¢ maccoBoit gosieit 5,0 %;

OunpTpoBangbHas Oymara.

Oowguit npunyun padomst. CBETOBOM MOTOK OT UCTOYHHUKA 2, OTpakaeMbIid pedIiek-
TopoM 1, mpoxonut vepe3 quadparmy 3 U mormaiaetT Ha CUCTeEMY CBeTohUIbTpoB. Terio3a-



IIUTHBIN cBEeTOGUIBTP 4 noromaer uHppakpacHsle (TEIIOBbIE) JTyUd, HEUTpaIbHbIN CBe-
TOQUIBTP 5 mornomaeT ynbrpaduosieroBoe usnydenue. L{BeTHoit ceetopuibtp 6 npeood-
pa3yeT MoIMXPOMATUUECKUI CBET B MOHOXPOMATHUYECKH 1 BBIIEISCT Y3KUH yU4aCTOK CIIEK-
Tpa C ONpPEAEIECHHOMN JUIMHOW BOJHBI. MOHOXpPOMATUYECKAN CBET IIOINANAET B KIOBETY 7 C
pacTBOpPOM, IIPH 3TOM YacTh CBETa noriomaercs. [Ipomenmmii yepe3 pacTBOp CBET MOCTY-
naeT Ha (OTO3JIEMEHT §, IJie SHEPIUs CBETa NMpeoldpa3yercs B JIEKTPUUECKYIO IHEPTHIO.
AHanUTUYECKUH CUTHAJI U3MEPAIOT MUKpOamIepMeTpom 9.

OTKJIOHEHUE CTPEKH MHKpOaMIepMeTpa IMpONOPLUUOHAIBHO UHTEHCUBHOCTH MPO-
IIEJIIIETO Yepe3 aHATU3UPYEMBbIil pacTBOp CBETA.

[To HmwkHeH mKane mpubdopa U3MEPSIIOT ONTHIECKYIO MIIOTHOCTD

D = 0—2, no BepxHeii — ceetonponyckanue T = 0—100 %.

Buumanue! 1. ®omosnekmpokonropumemp HeooOxXo0umo exuouums 8 cemo 3a 10—15
MUH OO0 GbINOTHEHUS. USMEPEHU.

2. B auetike Kiogemooepaicameneti He 00JHCHbL NPOIUBAMBCS PACMEOPbL U3 KIOBEM.
Ilocne okonuanus pabomsi Klogemwl ciedyem 8blMblib, NPUOOP GbIKIIOYUMb, AUEUKU KI08e-
mooapaicameineu npomepems Hacyxo.

Yempoiicmeo gpomosrnexkmpoxonopumempa WIK-3

‘:}}y&& 1>
N /

Pucynok — Cxema dotoanekrpokonopumerpa KOK—-3:

1 — pedpakTop; 2 — UCTOUHUK CcBeTa; 3 — AMadparma;
4, 5 1 6 — TETI03alUTHBIN, HEUTPAIHHBIN 1 1IBETHOU
CBETOPMIBTPHI; 7 — KIOBETA C aHAIU3UPYEMBIM PaCTBOPOM;
8 — ¢hoTodNEMEHT; 9 — MUKpOaAMIIEPMETP

IJKCIIEPUMEHTAJIBHASA YACTb

N3yuyeHue cnieKTpajibHOM XapaKTEePUCTHKH PacTBOPA



B MepHy10 Konby mUIeTkoi otouparot 5,00 cM® HCX0AHOTO (CTaHAapTHOT0) pacTBOpa
CuSOy, MepHBIM HMIMHAPOM H00aBsoT 5,00 cM3 pacTBOpa aMMHaKa, JOBOAAT [0 METKH
JVCTAJIIMPOBAHHOM BOJOW U MEPEMENIUBAIOT.

OnHy KIOBETY 3alOJIHSIOT aHATU3UPYEMbIM PACTBOPOM, APYTYIO0 — TUCTUILIUPOBAH-
HOU Bo101. KfoBeTHI HEOOXOUMO MPEABAPUTEIHHO OMOJIOCHYThH UCCIIETyEMbIM PACTBOPOM
U 3aI0JTHSITH TOJBKO /10 MeTKU. C BHEIIHEW CTOPOHBI KIOBETHI (hMIBTPOBAILHON Oymarou
TIIATEIBHO MPOTUPAIOT TPAHU, YEPE3 KOTOPHIE MPOXOJIUT CBETOBOM MOTOK.

H3MepstoT ONTHYECKYIO TUIOTHOCTh OKPAIIEHHOTO PacTBOpa C pa3jiMYHbIMH CBETO-
bunbTpamu.

Pe3ynbrarhl u3MepeHuii 3aMrChIBaOT B TAOIHILY:

JlmiHA BOJIHEI, HM 440 490 540 590 670 750

OnrTuyeckas

IJIOTHOCTH D

CtposT rpaduk 3aBUCHMOCTH ONTHYECKON ITUIOTHOCTH OT JUIMHBI BosIHBI D = f(A) u
BBIOMPAIOT cBETOMMIHTP. ONTUMANILHON SIBJISIETCS JIJTMHA BOJHBI, IPU KOTOPOM CBET MaK-
CUMATILHO NO2N0UiAemcsi PACTBOPOM.

JlenaroT BBIBOJ, Kakoi CBETOGUIBTP CIIEAyEeT MPUMEHSThH MPpU paboTe ¢ pacTBOPOM
aMMuaKaTa MeJIu.

IIpoBepka BoImosiHNMOCTH 3aKk0HA Byrepa-J/lamOepra-bepa

B MepHyIo K010y nuIeTkoi otéuparot 5,00 cM® HCX0AHOTO (CTaHIAPTHOTO) PACTBOPA
CuSOQ,, MepHBIM HUIMHAPOM 100aBisAoT 5,00 cM® pacTBOpa aMMHUaKa, JOBOAAT 10 METKH
JACTUUIMPOBAHHOW BOJOU M NEPEMEIIMBAIOT.

N3MepsroT ONTUYECKYIO TIJIOTHOCTh OKPAIIEHHOTO PacTBOpPA MPU BHIOPAHHOM CBETO-
buIbTpe MooYepeIHO B KIOBETAX C TOJNIIMHOMN Morioniaromniero cios 1, 2, 3 u 5 cm. M3me-
PEHHUS MPOBOJAT OTHOCUTEIBHO AUCTUILUIMPOBAHHON BOJIbI, KOTOPYIO MOMEIIAIOT B KIOBETHI
C TaKOM € TOJIMHOU CIIOS.

PesynbpTaTel n3MepeHuit 3aHOCST B TAOJIUILY:

TommuHa citos, cM 1 2 3 5

Onrtrueckas mioTHOCTh D




[To momy4YeHHBIM NaHHBIM CTPOST TpadUK 3aBUCUMOCTH ONTHUYECKOW IUIOTHOCTH OT
ToJmuHbI Torsomaromiero cios D = f(l). BeibuparoT onTuManbHy0 KIOBETY, B KOTOPOH
ONTUYECKAS TIIOTHOCTh MAaKCUMAJIbHA, HO HE mpeBbImact (,8.

ITocTpoenne rpaxyMpoBO4YHOro rpaguxa
["OTOBAT cepHIo CTaHIAPTHBIX PACTBOPOB, CONEPIKALIUX

0,01-0,2 mr/cm® Cu?*. Jlnst 5Toro B 4 MepHble KONObI NUIETKOM oT6Hpator 2,50; 5,00; 7,40
1 10,00 cm® crangapTHOrO pacTBopa, coaepskamero 1 mr/cm® Cu?*. B kakmyro Kooy J0-
GaBJIAIOT 10 5 cM° pacTBOpa aMMHUAKa, IOBOJAT 10 METKH JUCTUILIMPOBAHHON BOJOM M TI€-
pemMenmBaroT. M3MepsroT ONTHYECKYIO TNIOTHOCTh PACTBOPOB IIPH BEHIOPAHHOM CBETO(DHUITH-
TpE U ONTUMAJILHON TOJIIIIMHE MOTJIOMIAOIIETO ¢JI0sl. Pe3ynbTaThl U3MEPEHUN 3aMMChIBAIOT
B TaOJUILY:

Konuentpaus B pactBope, Cu?*
mr/cm®

OnTuyeckast IIOTHOCTHE D

Konnenrpamuio Cu?* B cranpapraeix pactsopax (Ce) PacCUMTHIBAIOT 110 ypaBHE-
HUIO:

Cucx'Vuex= Cer*Ver.

CrtposT rpaagyupoBOUHbIN rpaduK B KOOPJUHATAX: ONTHYECKAs JIOTHOCTh — KOHIIECH-
Tparus. [IpsMonrHeitHOCTh Tpaduika CBUAETENHCTBYET O TOM, YTO TOTJIONIEHHUE pacTBOpa
aMMuakaTa MeJIu oAunHseTcs 3akony byrepa-Jlam6epra-bepa.

AHAJIN3 KOHTPOJIBHOT0 PacTBOpa

KOHTpOJIEHEINA pacTBOP C HEU3BECTHBIM cojepkanreM CUZ* roTOBAT K aHANM3y, KakK
OIMCAHO BBIIIE U1l CEPUU CTAHIAPTHBIX PACTBOPOB. ONTUYECKYIO MIOTHOCTH OKpAalICH-
HOTO PacTBOpa M3MEPSIOT B TeX ke ycinoBusx. [lo rpagynpoBouHomy rpaduxky HaxoIsT
KOHIICHTPALMIO pACTBOPA, COOTBETCTBYIOLIYIO CPEAHEN ONTUYECKON MIIOTHOCTH.

Pacuer. Conepsxanre CuU?" (M, MI) B KOHTPOJIBHOM PacTBOPE BHIYUCIAIOT MO (Op-
MyJIe:

m= Cx'V,

rie Cx — KOHLIEHTpalus PacTBOPa, HaliIeHHast [0 IPaJLyupoBOYHOMY Tpaduky, Mr/cm; V —
BMECTHMOCTb KOJIOBI, CM°.



PaccuuthiBaroT OTHOCHUTCIIbHYIO IIOI'PCIHIHOCTDb OMPCACIICHUA C YYCTOM HCTHHHOI'O

u2+

3HaueHus maccel CU“" B pacTBope.

KOHTPOJIBHBIE BOITPOCHI U 3AJIAHUSA
JIJI1 CAMOCTOSITEJABHOM PABOTBHI

1. KakuM o0Opa3oM NpoBOAST KaUECTBEHHOE U KOJIMYECTBEHHOE OMpeJIeICHUE HOHOB
JKenesa B BoJie?

2. B yem cyTh NpUHIMUIIOB METOJ0B KQUECTBEHHOW M KOJIMYECTBEHHOMN OLEHKH IMOKa-
3aTeNeil KauecTBa BOAbL, UCIOJIb3YEMbIX B OKCIIEPUMEHTAX?

3. [IpuBeauTe ypaBHEHHUS KaueCTBEHHBIX peaKuuii Ha nonsl Fed*,

4. TlpuBeauTe ypaBHEHUE KAYECTBEHHOM peaKIMy Ha MOHBI Fe?*.

5. IlpuBenuTe ypaBHEHNE KAYECTBEHHOW PEAKIIMU HA XJIOPUI-UOHBI.

6. Kakum 00pa3zom MOXKHO 0XapaKTepU30BATh KAUECTBEHHOE U KOJIMYECTBEHHOE OIpe-
JIeJIEHUE XJIOpU — HOHOB, CyJb(aT — HOHOB, PochaT-uoHOB B Boje?

7. Kakue OCHOBHBIE HCTOYHMKH NOCTYIIJIEHUSI MOHOB KaJbIUs B IPUPOIAHBIE BOJBI?

8. Ha yemM OCHOBaH M€TO/ KOJIMYECTBEHHOTO ONPEIEICHUS XJIOPHUI-HOHOB?

9. Kakue ocHOBHBIE TpeOOBaHNUS MPEIBSIBISIOT K IPOU3BOJICTBEHHON Boie?

10. IIpuBeaute hopMyIty pacdeTa KOHIEHTPALIUU XJIOPUI-HOHOB B MPOOAX BOIBI.

11. Ha yem ocHOBaHO omnpeAeneHue CoAepKaHusl MOHOB KAJIBIUSA B BOJIE?

12. B yem cymnocTb 3akoHa byrepa — JlamOepra — bepa? KakoBo ero maremaruueckoe
BbIpaXKeHUe?

13. B ueM otnuune cnekTpopoToMEeTprH OT GOTOAIEKTPOKOIOPUMETPUN?

14. Yto Takoe BHYTpPEHHsIA oNTHYeCKas IIOTHOCTH (D)? UTto Takoe BHyTpeHHEE Mpo-
nyckanue (T)?

15. B yeM CymHOCTh METO/1a TPalyMpPOBOYHOIO ONPEACIEHNS KOHIICHTPAUY aHAJIN-
3UPYEMOTr0 BEILIECTBA?

16. KakoBbl TpeOOBaHUSI K TOCTPOCHUIO TPATyUPOBOYHOTO rpaduka’?

17. KakoBa gopmynupoBka u rpapudeckasi MHTEpIpeTasi OCHOBHOI'O 3aKOHA CBETO-
MOTJIOIIEHUA?

18. Kakoe HazHaueHue CBETOPWIHTPOB U (OTOIIEMEHTOB B (POTOIIEKTPOKOIOPHU-
MeTtpe?

19. KakoB npuHuum Beioopa cBeTopuiabTpa?

20. B yeM cocToUT NPUHIMI BIOOpA KIOBETHI?

21. Onpenenute conepxanue Fe3* (8 mr/nm®), ecimm ontuyeckoe MOrIoIEeHye ero pac-
TBOpA C CyJIb()OCATUIMIOBON KUCIOTOM paBHO 0,45 B KIoBETe TONMIMHON 2 cM, a € = 4-103,

Otser: 3,13 mr/mm>.



22. Tpu poTokonopumeTprueckoM onpeaeneunn Fe3* ¢ cynsdocanumnosoii kucio-
TOM X CTaHJAPTHOIO PACTBOPA C COAEPKAHUEM kene3a 10 Mr/cM® IPUrOTOBWIN sl pas-
BEJICHUI B MEPHBIX KOJ0ax BMecTUMOCThIO 100 cm’, M3MEPUIIM ONITUYECKOE TOTIIOLIECHUE
A ¥ ony4nIiv CIeayIONUe TaHHbIE:

Ve, om® 1,0 2,0 3,0 4,0 5,0 6,0
A 0,12 0,25 0,37 0,50 0,62 0,75
Onpenennte KoHIeHTpauio Fe3* B ananusupyeMbIx pacTBOpax, €CliM UX ONTHYECKOE

noryouenue pasHo 0,30 u 0,50.

OtBeT: Cres+ paBHa 24 u 40 mr/100 cnv®,

23. Onpenenute conepxkanue meau (B %) B 10 r o6pasua, 1 r koToporo pacTBOpHIIU B
MepHOii kos16e BMecTHMOCThI0 100 cM®. OnTHYecKkoe MOTJIOIEH e TT0Ty4EHHOTO pacTBOpa
B KIOBETE C TOJIIMHOM cios 3 cM coctaBuio 0,675, a € = 4,5-10%

Ortsert: 3,2-:10°2 %,

24. Onpepenure koHueHTpanuio Cu?* (B mons/am® u mr/am®), ecnmm onTuueckoe mo-
TJIONIEHWE pacTBOpa aMMHaKaTa MeIu B KtoBeTe ¢ 1=2cM cocrtapmser 0,254, a MoJsipHOE
rorinomienue 423,3.

Ortset: 3-10 monb/am3; 19,2 mr/ame.

KecTkocTh BOABI

Ennnunneit nsmepenuns sxectkoctd (OK) Boasl B cucteme CU sBiisieTcst MoisipHas KOH-
uenrpanus >kBuBaieHTos (C.,,,) B pacdere Ha 1 M® pacTBOpa.

Pa3sMepHOCTD XECTKOCTH [MOJIb 3KB/M®] MJIM YMCIIEHHO paBHAs € BEIMUMHA C IIPUHS-
TOM Pa3sMEPHOCTLIO B XUMHUM [MMOJIb SKB/IMS]; TIOCIENHSAS SBIISIACh OCHOBON M3MEPEHUS
*ecTkocTH BoAbl B Poccum 1o 2005 rona.

Hogas eqununa usmepenus xecTkocTd Bojbl B Poccun — 3to rpagyc xkectkocTtH (°2K).
Onun rpanyc xectkoctu pased 20,04 mr Ca?* unm 12,15 mr Mg?* B 1 am® Bogl, T. €. unc-
JIEHHO IPaycC ’KECTKOCTH COOTBETCTBYET 1 MMOIB 9K6/am>.

[To 3HaueHuto OOIIEH KECTKOCTH MTPUPOIHBIX BOJI YCTAHOBJICHA CIIEIYIOIIAs KJIacCU-
bukarms:

° < 1,5 MMOJIb 9k6/IM° — Masas )KeCTKOCTb,

°K =1,5— 3,0 Mmoub 3x6/ IM® — cpenHss,

°3 = 3,0 — 6,0 MMOJIb 5K6/ AM® — OBBIIIEHHAS,

° = 6,0 — 12,0 MMoIIb 9k6/ IM° — BBICOKaA,

°)K > 12 MMOJIb 5Kk8/ TM° — OYEeHBb BBICOKAS )KECTKOCTb.



Oo6mas xectkocTh (“XKoswm) U BpeMEHHAs )KECTKOCTh BOIbI (XKyp) OIIPEESIOTCS IIyTEM
TUTPOBaHUSI MPOOBI BOJABI PACTBOPAMU TOYHO WM3BECTHOM KOHIICHTpAIMH, a MOCTOSHHAs
(Kioer) paccUMTBIBAETCS 110 Pa3HULIE MEXKAY OOIIEH U BPEMEHHOM )KECTKOCTBIO

Knoct = 2K — XKBp.

Meton omnpenenenust oOLIEel KECTKOCTH OCHOBaH Ha OOpa30BAHUU IPOYHOIO KOM-
IUIEKCHOTO coenHeHus TpuioHa b unu xommiekcona Il (aByHaTpueBas coib 3TUIEHANA-
MUHTETpayKcycHOU KucioTel — DJTA)

HOOC - CH> CH, - COONa

N—-CH;—-CH,—-N

/ AN

NaOOC —CH, CH, - COOH
Komnnexcon 1

¢ noHamu kanbiusa Ca?" n maraus Mg?* (XenaTHOro MeTaaIKOMILIEKCA) B LIEIOYHOM cpese
(pH = 10).

Cpena co3maetcs myTteM J100aBieHuss ammuagyHoro oydepnoro pactsopa NH,OH +
NH,4Cl. Ilpu peakiuy HOHBI BOAOPO/Ia 3aMEIIAOTCSI HA HOHBI KBS H MarHHsI.

Pucynoxk — [IpoctpancTteenHoe
CTPOEHHE KOMILIEKCOHATA



NHnukaTopom ciy>kKUT 0OBIYHO XpOMOTeH uepHbli crennaibHbii ET-00, 06pa3yto-
it ¢ monamu Ca?* u Mg?* pacTBOpUMBIE KOMILIEKCH BAHHO-KPACHOI'O 1IBETA:

Ca?* +HInd* = CalInd + H*; Mg* +HInd* = Mg Ind + H*;

BunHo-KpacHbI BuHHO-KpacHbIH

KOHCTaHTBI yCTOWYMBOCTH ITUX KOMILIEKCOB PaBHBI COOTBETCTBEHHO 2,6:10°% 1 1-107.
Ho koHCTaHTHl ycToiumBocTH KomriekcoB Ca?" m Mg?* ¢ xommiexconom Il ropasmo
Gonbmie (3,7-107 u 5-108). [losToMy npH THTPOBAHUH KOMILIEKCH METAILIOB C HHAUKATOPOM
paspymatorcsi U o0paszyroTcs 0OoJjiee MPOYHbIE KOMIUIEKChl ¢ KomIuiekcoHoM |l (mpu
pH=10).

Ca Ind + Naz[H.Y]=Naz[Ca Y] + HInd % + H*

BunHo-kpacHbIii Toany6oit

Mg Ind~ + Naz[H2Y] = Naz[Mg Y] + HInd 2 + H*

BunHo-KkpacHbIi I'osy0oii

B skBHBaneHTHOM TOUKE BHUHHO-KpacHasi OKpacka pacTBOpa CMEHSETCS ToiayOoi
BCJICJICTBUE HAKOIUICHUS] aHUOHOB MHIUKATOPA.

Heobxoaumyto aiis onpeneneHus aMMOHUKUHYIO Oy(epHYI0 CMECh TPUTOTABINBAIOT
B MepHOI Koj6e BMecTuMOcThi0 1000 M1, cmemmuBas 100 mit pacTBopa XJiopujia aMMOHUS
¢ maccoBoit mosreit NH4Cl 20 % co 100 mi1 pacTBopa ammuaka ¢ maccoBoit goneii NH; 20
% 1 10BOJS1 00BEM CMECH TUCTUIUTMPOBAHHOM BOJIOM 10 METKU. OOBIYHO MPUPOIHYIO BOIY
tutpytor 0,05 H pactBopom komriuiekcoHa Ill. PacTtBop mpuroraBimBaroT U3 TOUHOMU
HAaBECKM XHMMHYECKH YUCTOTO Mpernapara, ydyuThbiBas, 4To (opmyna komiiekcoHa I
Na,C1oH1408N2:2H,0, a MonsipHast Macca SKBUBAJICHTOB €0 B JaHHON peaKIIuy paBHA T0-
JIOBUHE MOJISIpHOM Macchl (Z = 2). VIHorma KOHIIEHTpaIlMI0 pacTBOpa KOMIUIEKCOHA yCTa-
HaBnuBawoT 1o 0,05 H pactBopy cynsdara marauss MgSO,-7H,0, npuroroBieHHoMy U3
dbukcanana (WK MO XJIOPUY KaIbIus).

Keiic 3aganme
Onpenesnenue o0mIeH KECTKOCTH BOAbI METOJ0M KOMILJIEKCOHOMETPHYECKOI0
TUTPOBAHMS
OGopyIOBaHUE U PEAKTUBEL: KOJIOBI KOHMYECKHE BMECTUMOCTEIO 250 cM?; OropeTka Ha
25 M, yKkperieHHas B mTaTuBe; (haphopoBbii CTAKaHUMK JIJIS CITHBA,;
pactBop komruiekcona lll; OydepHsiil pacTBOp; XpoMoreH yepHbIil cieruanbabid ET-
00 (uHIUKaATOD).
Buinonnenue ananuza. llpexne, 4yeM BOCIOJIb30BAThCS OIOPETKOM, €€ BBIMOWTE,



N0OMBAsICh, YTOOBI )KUJKOCTh CTEKJIa CO CTEHOK PAaBHOMEPHO, HE OCTABJIsIS Karelb. 3aTeM
OIOpeTKy TpH pa3a OIOJOCHUTE PpabOYNMM pPacTBOPOM, KOTOPBIM OyaeTe TUTPOBAaTh
BBIIIIE HYJIEBOTO JICJICHHSI, 3aMIOJIHUTE OTTSIHYTYIO TPYOKY («HOCHK»), ciens, 4ToObl B HEH
He ocTraBajoch Bozayxa. I[locie storo oOs3aTenbHO yOepuTe BOPOHKY M YCTaHOBHTE
pacTBOp Ha HyJeBOE JieJieHHE (110 HIKHEMY MEHHUCKY ).

BrlnonHsis THTpoBaHue, cienyeT coomoaaTh Caeayollye mpaBua.

1. Kaxxioe TUTpoBaHME HAUMHAIOT C HYJIEBOIO JEJICHUS LIKAJIBI, TAK KaK MPU 3TOM
KOMITEHCUPYIOTCSI TOTPEITHOCTH KaJTHOPOBKHU OIOPETKH.

2. TutpoBaHuEe MPOBOJAT HE OYEHBb OBICTPO (3—4 KaruiM B CEKyHAY), HHA4Y€ PacTBOP
He OyzeT BOBpeMsI CTEKaTh CO CTEHOK U OTCUYET OKaXKETCS HEBEPHBIM.

3. O0beM pacxoayeMoro Ha TUTPOBAHHWE PACTBOpA HE JIOJKEH MPEBBIIATE €MKOCTU
ofnHoW Oropetku. Orcuer oObeMa IMOCJIE€ BTOPUYHOIO HAIMOJIHEHUS CUJIBHO CHUYKAET
TOYHOCTBH OIIPENEIICHU.

X00 onpedenenun. B THaTeNbHO BBIMBITYIO KOJIOY JUIsl TUTPOBAHUS OTMEPHTE IH-
neTkoit Mopa 100,0 cm® uccaemyemoli Boasl U npueiite 5 cm® aMMoHuitHOI OydepHOi
cMmecu. BHecute Ha koHue mmarenss ~20—30 Mr cyxoll CMeCH MHIMWKATOpa C XJIOPUIAOM
HATPHUs A0 MOSIBJIICHUS XOPOILIO 3aMETHOM, HO HE OYEHb TEMHOW BUHHO-KPACHOM OKPACKHU.

Tutposanue. [IpubasnsiiTe Mo KamisiM KOMIUIEKCOH K BOAE MEMJIEHHO, OCTOSTHHO
BCTpsIXHBas KoJOy c BOAOH, HaOmIo#as 3a OKpackoil pactBopa. Tutpyiite no mepexoja
OKpPACKH M3 BUHHO-KPAaCHOU B TOJIyOyI0 OKpacKy OT OJIHOM JIMIIHEN Karuii TUTpaHTa. JlaH-
Hble 3aHecutTe B Tabmuiy. [loBTopuTte THTpOBaHME 2—3 pa3za U U3 CXOASILUXCS OTCUETOB
BO3BMUTE CPEHEE 3HAUECHUE.

Tabnuna — JlanHbie TUTpOBAHUS

Ne n/nt Vg, cM® V1, em® Cr, MoJsb/aM>
1 100
2 100 0,05
3 100
V1 (cp) = it VatVs

3
O6m1y1o sxecTkocTh Boabl (Ca2* u Mg?* na 1 11) BeluncauTe 1o GpopmysJie:

Cr Vi -1000
VB

XK= ,  MMoubs/amM® mimu K



rne Cr— MossspHas KOHIIEHTPAIKs SKBUBAJICHTOB pacTBopa koMriekcoHa I,

V1 — cpennnii 00beM pabodero pacTBOpa KOMIUIEKCOHA, 3aTPAaYCHHBINA HA TUTPOBAHMUE,
oM

Vg — 00BEM BOJIBI, B3ATHII IS OIPEACIICHUS )KECTKOCTH, CM-,

1000 — koa¢dunuenT nepecyera Ha 1 v,

CpaBHUTE pe3yabTaThl pacdyera C JaHHBIMU TaOJMIIBI MMOKa3aTele KauyecTBa BOJA U

CI[CJIE[fITG BBIBO/I O JKCCTKOCTH PICCJIGI[YCMOﬁ BOJBI.

Keiic 3aganue
Onpenenenue ruipOKapOOHATHOM KECTKOCTH BOAbI

OnHuM U3 BaKHENIINX MMOKA3aTeNIe KauecTBa BOJIbI SIBJISIETCS IIETOYHOCTh (CUMBOJI —
I, equaua — MMouib/a). OO1Ias 1ET0YHOCTh ONpPEEsIeTcsl CYMMON aHUOHOB CJIa0BIX
KHCJIOT, CIIOCOOHBIX pearupoBaTh C XJIOPOBOJAOPOAHON UK CEpHOM KuciaoTtaMu. Ob1mas 1ie-
JIOYHOCTb BKJIFOYAET, B OCHOBHOM, THJIPOKapOOHATHYIO U KapOOHATHYIO 1IeN0YHOCTH. Eciin
BenmurHA pH He npeBbImaeT BenuunHy 8,4, TO MIEIOYHOCTD ONPEAEIAETC KOHIIEHTPAUEN
ruapokapoonar-uoHoB. [IpenensHo gomyctumas konuentpauus (IIJK) ruapoxapbonar-
MOHOB B MMUTHEBOM BOJIE cOCTaBIsieT 60 Mr/mM°.

OOyuaromuecs A0KHBI YCBOUTh OCHOBHBIE IPUEMBI KHUCIOTHO-OCHOBHOTO TUTPOBA-
HUS: YMETh MMPABUJIBHO BEIOUPATh MHAUKATOP MIPU TUTPOBAHUU PA3IUYHBIX KHCIOT U OCHO-
BAHUH, CAMOCTOSATENBHO BBINIOJIHATH PACUYEThI, YMETh AHAJTU3UPOBATH IOJYYEHHBIE IKCIIE-
PUMEHTAJIbHBIC TAHHBIE, 1€JIaTh BBIBOJIBI.

ITocyoa u peaxmuewi: 6ropeTka Ha 25 cM®, 3aKperuleHHas B IITATHBE; KOJa6a JpieH-
Maifepa jis TutpoBanms Ha 250 cm®; GpapopoBblii cTakaH 1 caMBa; mUneTku Ha 10 cm®
1 100 cm3; Boponka muamerpom 3 cM; MepHas konda Ha 100 cm®,

PactBop xmopoBogopoHoit kuciaotel HCI; uHAMKATOpP — METUIIOBBIA OpaH)KEBBIN;
K0J10a ¢ aHAIM3UPYEeMOM BOOI; TeTpabopar HaTpusi kpuctaummueckuit (0ypa) NaB4O;

-10H,0; Bona qucTrIITUpOBaHHAS.
CopepxaHue THIPOKapOOHAT-MOHOB OIPEICIISIOT TUTPOBaHUEM Bo bl pacTBopoM HCI
C MHANKATOPOM METHJIOBBIM OPAHKEBBIM. XHMH3M TIPOIIECCa BEIPAKACTCS YPABHEHUSIMH:

NaHCO; + HCI = NaCl + CO,T + H,0:
Ca(HCO3), + 2HCI = CaCl, + 2C0O,T + 2H,0.
HNoOHHO-MONEKYIAPHOE YPABHEHNE PEAKIUU:

HCO; + H* = CO,T + H.0.

9KCHepI/IMeHTaHBHa$I pa60Ta BK/IIIOYA€T HCCKOJIBKO 2TAaIlOB:



1) npuroToBIEeHUE BTOPUYHOTO CTAHIAPTHOTO PACTBOPA XJIOPOBOAOPOAHON KUCTOTHI;
2) mpUroTOBJICHHE MEPBUYHOTO CTAHIAPTHOTO pacTBOpa TeTpabopaTa HaTpPHS,

3) cranaapTu3alMs pacTBOpa XJIOPOBOAOPOJIHOM KHUCIOTHI IO

TeTpabopaTy HaTpHs;

4) omnpesiesieHe KOHLIEHTPAIMU THIPOKapOOHAT-NOHOB.

1. Ilpucomosnenue 250 mn npubauzumenvro 0,1 H pacmeopa X10po80OOPOOHOU KUC-

Jl0mwl
Maccy HCI B 250 mu1 BBIYUCIISIIOT IO YPaBHEHUIO:
MHeny = M- C 3K‘Vp.

Mounsipaast macca skBuBasienToB HCI paBna 36,46 r/monb, B 250 mi 0,1 H pactBOpa
ee JOJDKHO COZIePKAThCS:

Macn = 36,46 - 0,1- 0,25 = 0,912 .

Jnst nanbHEUIIUX BBIYMCICHUM HEOOXOAUMO ONMPEACNIUTh MJIOTHOCTh UMEIOIIEHCS B
7a00paTOpPUU KOHIIEHTPUPOBAHHON KUCIIOTHI, ONTYCTUB apeoOMETP B IUIUHIP C KUCIOTOM.

Ho B3BemMBaTh KUCJIOTY HEYIOOHO, TO3TOMY €€ MacCy MEPECUUTHIBAIOT HA 00BEM:
V(HCI) =m/ p.

PacTBOpsI IpHOIM3HTENTEHON KOHIICHTPAIIUA KHACIOT MOKHO TOTOBHUTH CJICAYIOIIAM
o0pazom.

1. Haxonsat o6bem nuctwimupoBanHoi Boabsl V(H20), HEOOX0AMMBIN 711 TPUTOTOB-
JICHUSI pacTBOpA:

V(H20) = V= V(Ha.

MepHBIM TUIUHIAPOM OTMEPSIIOT HYXKHBIN 00BEM TUCTUIITMPOBAHHON BOJBI U TIEPEHO-
CAT €T0 B CKJISIHKY JUJIL IPUTOTOBJIEHUS PACTBOPA.

2. MepHbIM HMIJIUHIPOM (WJIM MEPHOW MPOOUPKON) OTMEPSIOT HYKHBIM 00BEM KHUC-
JIOTBI M TIEPEHOCAT KUCIIOTY B CKJAHKY ¢ BoAo# (!). 3aTeM 3aKphIBAIOT CKIISTHKY MPOOKOH
U COACPKUMOE TIIATEJIBHO MePEeMEIINBAIOT.

Ha cknsnke nomkHa ObITh caenana Haanuck: HCI; 0,1 H, nata, dpamunus toro, KTo
MIPUTOTOBUII PACTBOP.

2. Ilpueomoenenue 100 mn cmanoapmuo2o pacmeopa mempabopama Hampusi

HcxomHBIM BeliecTBOM, HanbojIee YI0OHBIM /ISl YCTAHOBKH TUTPa XJIOPOBOAOPOTHOM
KHUCIIOTBI, CYMTAIOT TeTpabopat HaTpusi NayB,O7-10H,0. Boausiii pacTBop ero BciieacTaue
MIPOTOJIM3a UMEET MICTIOYHYIO PEAKIIHIO:



Na;BsO7 + 7H,0 < 2NaOH + 4H3BOs.
[ToaTOMy €ro MOKHO TUTPOBATH KUCIOTAMHU:
2NaOH + 2HCI = 2NaCl + 2H,0.
N3 cymmapHOTO ypaBHEHHS:
NayB4O7+ 2HCI + 5H,0 = 2NaCl + 4H3;BO;

BUJTHO, UTO B PE3YJIbTATE pPEaKIIMU HaKarjuBaeTcs ciadas oprodopHas kuciora. Cinenopa-
TenbHO, pH pacTBOpa B TOUKE SKBUBAJICHTHOCTH Oy/I€T HECKOJIBKO MEHBIIE 7 U JIJIsl TUTPO-
BaHHUS CIEAYET B3SATh METUJIOBBIA OPAHKEBBIN (MJIM METUIIOBBIN KPACHBIN).

[TockonbKy oauH MoJb TeTpabopata Hatpusi NapB4O7-10H,0 B a10i peakiuu B3anmo-
NEHCTBYET C 2 MOJIb MOHOB BOJIOPOa, MOJIIpHAsl Macca SKBUBAJICHTOB paBHa!

M(NaB407-10H,0) = 381,4 : 2 = 190,7 r/mons.
Jlnst mpuroroBnenust 100 mu 0,1 H pacTBopa TpeOyeTcst TeTpabopara HaTpUs
m =M, Cy-V=190,7-0,1-0,1=1,907r.

OpmHako TOYHO B3BECUTH BBHIYHMCICHHYIO Maccy Oyphl TpyaHO. [1oaTOMy B ManeHbKOM
NpOOMpPKE WM HA YACOBOM CTEKJIE HEOOXOJHMMO B35ATh HABECKY CBEKEIEPEKPUCTAIIN30-
BaHHOTO TeTpabopaTta HaTpusi, okoyio 2 T (¢ TouHocThio A0 0,0002 r), mepeHecTy mpu mo-
MOIIIM BOPOHKU B MEPHYIO KOJ0Yy BMecTUMOCThIO 100 Mi1 1, 0OMBIBasi BOPOHKY, MPUIIUTH
HEMHOT'0 Tropsiueil BOJbI, TaK KaK B XOJOAHOW OH pacTBOpsieTcs mioxo. J[oOuBIIMCh MoJ-
HOTO PAcCTBOPEHUS, CIEAYeT OXJIAJUTh KOJOY BOJOM MOJ KPaHOM U JIOBECTH 00BEM pac-
TBOpa JUCTWJLTMPOBAHHOM BOAOW 110 MeTku. He 3a0ynbre mpu 3TOM yOpaTh BOPOHKY, H
npubaBIeHUE BOABI 3aKAaHUUBANTE C TIOMOIIBIO MUIIETKA OCTOPOXKHO, TIO KaruiaM (TJ1a3 Ha
ypoBHE MeTKH). Eciin Bce-Taku BOJbI OyAET NPUIUTO OOJBIIIE, YEM CJIEAYET, TO OTJIMBATH
€€ HeJb3sl, HY’KHO MOBTOPUTH BECh MPOILIECC MPUTOTOBJICHUSI pacTBOpa. [IpUroroBieHHbIN
pacTBOp TIHIATEIHLHO NIEPEMEIINBAIOT, 3AKPBIB KOJOY MPOOKOH.

Tutp pacTBOpa BEIUUCISIOT MO YPaBHEHUIO:

"My
-

P

T (B) =

3Has TUTP, MOJISIPHYIO KOHIIEHTPAITUIO SKBUBAJICHTOB TeTpabopaTa HaTPHs B paCTBOPE
PACCUUTHIBAIOT IO YPABHEHUIO:

7-1000
Mook '

Cox =

BennuuHbl TUTpa U MOJIIPHOW KOHLIEHTpPAlUMW JKBHUBAJEHTOB  pAacTBOpa  BCeEraa
JOJDKHBI UMETh  Yemvlpe 3HAYawux yugpol.



3. Cmandapmuzayusi pacmeopa xa0po8000pOOHOU KUCIOMbL NO Mempabopamy Hampus
B nponecce ctaHaapTu3aliii MOXKHO BBIJICIIATH CIEAYIOLINUE ITAIIbI.

1. IMoaroroBka 0wpeTkn K padore. TriaTensHO BEIMBITYIO OFOPETKY JBAKIBI OTIO-
JTACKUBAIOT HEOOJBIIUMHU MOPIUSIMU KUCIOTHI JIJISl YAAJICHUs OCTaTKOB BOABI. [10mb3ysch
BOPOHKO#, HAMIOJIHSIOT OFOPETKY KHUCIOTOM TakK, 4YTOOBI €€ MEHUCK OBLJT HECKOJBKO BBIIIIE
HYJIEBOTO JICJICHUsI. 3alOJHSAIOT PACTBOPOM PE3MHOBYIO TPYOKY M HAKOHEUHUK, BHITECHUB
U3 HUX Iy3bIPEKHU BO3/IyXa. 3aTeéM BOPOHKY YOHUPAIOT, TaK KaK ¢ HEE MOXKET KaraTh pacTBOP,
¥, BBIITYCKas JIMIITHIOK KUCJIOTY, YCTAaHABIUBAIOT HWKHUN Kpall MEHHCKA Ha HYJIEBOM Jie-
neHud. B TakoM coctosiHum Or0peTka roToBa K padoTe.

2. B3situe TOUHOTr0 00beMa TeTpadopaTta HATPHUS. UNCTYIO MUIIETKY BMECTUMOCTBIO
10 cM® omonackuBaroT pacTBOPOM TETPabOpaTa HATPHUS, HAIOIHSIOT €& PACTBOPOM Tak,
yTOOBI YPOBEHb KUIAKOCTH B HEM OKa3aJyics BbIIIE METKH IpUMepHO Ha 2 cMm. [locne 3toro
3aKMMarOT BEpXHEE OTBEPCTHUE MMUTIETKU YKa3aTEIbHBIM NAJIBLIEM U IIOJHUMAIOT €€ HaJl pac-
TBOPOM. 3aTeM clierka MPUOTKPHIBAIOT OTBEPCTHE MUIETKU, YTOOBI CTEKJIA JMILIHSAS KHUJI-
KOCTb ¥ HIDKHUH Kpail MeHHcKa KocHycs MeTkH (10 mut). IlepeHocsT oTMepeHHBIN pacTBOp
Oypsl B KOHMYECKYIO KOJIOY JJisi TUTPOBAHUS, MPUKACASICh KOHIIOM €€ K CTEHKE KOJIOBI.
[TpunuBaroT Kk pacTtBopy TeTpabopara HATpHs OJHY KaIlJIl0 METHUIIOBOI'O OPAaHXKEBOTO, Ie-
peMeIMBaloOT (3KeNTas OKpacka).

3. lIpuroroBjienne «cBuaeTeas». /st MOBBIIEHNSI TOYHOCTH TUTPOBAHUSA B IPYTOU
KOHHUYECKOM KOIOE TOTOBAT «CBHAETENB»: OTMEPUBAIOT B Hee 20 cM® IMCTHIUIMPOBAHHOM
BOJbI, TPUOABIIAIOT 1 KaIIl0 METUJIOBOTO OpaHX’eBOTo M 1-2 kamiu Kuciotel. [Ipu s3ToM
PacTBOp JOJKEH NPUOOPECTH OUEHb caaboe, HO 3aMETHOE PO30BOE OKpallINBaHHUE.

4. TurpoBanue. Ha ocHOBaHME IITAaTMBA, HA KOTOPOM YKpEIJieHa OIOpeTKa, CTaBAT
KOJIOYy C pacTBOpOM TeTpabopara HaTpHs Mo OIOPETKY U MPUCTYIAIOT K TUTPOBAHUIO, IIPH-
JUBasi KUCIOTY B KOJIOY MEIJICHHO, 0 KaIlIsM, IepeMelInBas pactBop. TurpoBaHue mnpe-
KpamraroT Py MOSBICHUN YCTOMYMBOM 0JI€THO-PO30BOM OKPACKU OT OJHOM JIMIITHEH Karin
KHCJIOTHL. [IepBoe THTpOBaHME CUMTAIOT OPUEHTUPOBOYHBIM.

TutpoBaHUE MOBTOPSIOT 0 MOJTYYEHUS CXOIAIIUXCS PE3YIbTaTOB, T. €. IOKA OTCUETHI
OyIyT OoTIMYaThbCs APYT OT apyra He 6onee yem Ha 0,1 mii. Bee pe3ynbTaThl TUHTpOBaHUS
3aIACBIBAIOT B KYPHAJL

Haiinute cpennee apudmerndeckoe oobema HCI u BerauciivtTe MOISPHYIO KOHIIEHTpa-
WO YKBUBAJICHTOB XJIOPOBOIOPOIHOMN KHCIIOTHI.

Tabnuua — Jlanueie TuTpoBanus npu cranaaptuszanuu HCI
Ne V(0yps1), |V(HCI), Cox(OypHI), c(HCI),




MJI MJI MOJTB/ M MOJTB/ M

1 10
2 10
3 10

Ve =

MonspHy0 KOHIIEHTPAUUIO 3KBUBAJIEHTOB KUCJIOTBI BBIYHUCINTE 110 YPABHEHUIO THUT-
PUMETpUH:

CaK(X) . VaK(X) = Csxx (T) : V31< (T),
Csx(HCI) = o (T) - Vo ()] V5(X)

TuTpoBaHHBIN PACTBOP XJOPOBOJOPOJHON KHUCIIOTHI UCIOJIB3YUTE ISl ONPENCIICHUS
IIEJIOYHOCTH BO/IBI.

Xo0 onpeoenenus.

Yucroit MepHOH nuneTkoi Mopa BMectumocThio 100 cm® nepenecure 100 cv® ananm-
3UpyeMOU BOJIbI B KOHUYECKYIO KoJIOy. [IpnbaBpre 2—3 Kamim METHUIOBOIO OPAaHKEBOTO.
PactBop okpacuTCs B )KENThIH LIBET.

[Ipuctynas Kk TATPOBAHUIO, IPOBEPHTE YPOBEHb PACTBOPA KUCIOTHI B OropeTke. OH
JIOJKEH OBITh Ha HYJIEBOW OTMETKE 110 HU)KHEMY MEHHUCKY.

Tutpyiite Boay pactBopom HCI no nmepexosa skentoit Okpacku HHAUKATOpa B OJIeTHO-
po3oByto. [loBTOpuTe TUTpOBaHKE 2—3 pa3a v 3aHECUTE PE3YIbTaThl TATPOBAHUS B TAOJIHUILY.
Tabnuna — JlaHHbIE TUTPOBAHUS BOJBI XJIOPOBOIOPOTHOM KUCIOTOMN

Ne
/1 V(H20), M [V(HCI), M |Cax(HCI), 11 (HCO3),
MOJIB/JI MMOJIB/JT
1 100
2 100

Vep.

JIJist BBIYHCIICHUS THAPOKAPOOHATHOM KECTKOCTH (IIEJIOYHOCTH) BOJIBI HAWIUTE MO-
JIIPHYIO KOHIIEHTPALIMIO DKBUBAJIEHTOB T'MAPOKapOOHAT-HOHOB 1 YMHOXKETE ee Ha 1000:
y

V(HCI)-c(HCl) o

00 3
V(H,0) , MMOJIB/IIM°®.

HI(HCO3) =



Keiic 3ananue
OnpeneneHue 4YaCTUYHON OKHCJIAEMOCTH B MP00AaX NUThEBBIX
U IPUPOJHBIX BOJ TUTPUMETPUYECKHUM METOI0M

Okucnaemocms — BEINUNHA, XapaKTEPU3YIOLIAs CONEPKAHNUE B BOAE OPraHUYECKHUX U
MUHEpaIbHBIX BEIIECTB, OKUCIAEMbIX (MPU OMPEACIICHHBIX YCIOBUSAX) OJTHUM U3 CUIIbHBIX
XUMHUYECKUX OKUchuTene. OKUCIIeMOCTh BhIPAXKAIOT JUO0 B MIJLTUTpaMMax NepMaHra-
HaTa Kajus, 1100 B MUJUTUTPAMMax KUCJIOpPOAa, PACXOyEMbIX HA OKUCJIIECHUE MPUMECEH B
1 v BozIBL.

B npakTuke BOAOOYUCTKH JI MPUPOAHBIX MAJIO3arpsI3HEHHBIX BOJI ONIPEACIISIIOT nep-
MAH2AHAMHYIO OKUCTAEMOCMb, a B 00JIee 3arpsI3HEHHBIX BOJIaX, KaK MPaBUIIO, OUXpomam-
Hy10 okucisemocms (Ha3piBaeMyto Takke XIIK — «xuMuueckoe norpedieHne Kuciopoiar).

B Bojoemax u BOJOTOKAX, MOABEPKEHHBIX CUIBHOMY BO3JICUCTBUIO XO35IHCTBEHHOM
NEeATEILHOCTH YelioBeka, OuxpomatHasi okucisiemocth (XIIK) ucnonb3yercss B kauecTse
MepHbI CoJiep KaHusl OpraHUYECKOTO BEIIeCTBA B TpoOe BOIbl. B cooTBETCTBUM ¢ TpeOOBaHU-
SIMH K COCTaBY M CBOMCTBaM BOJIbl BOJIOEMOB y ITYHKTOB MUTHEBOT'O BOAOMOJIb30BAHUSI BE-
nnunHa XIIK He noymkHa npeBbImars 15 mMr Oy/mm°.

[Ipu aHanM3e NUTHEBOM BOABI OOBIUHO OMPEACIISIIOT IEPMAHTAHATHYIO OKUCIISIEMOCT.
[lepen ucnonab30BaHUEM BOJly IPOBEPSIOT HA OTCYTCTBUE BOoccTaHOBHUTENEH. [lepmanranar
kanusa (KMnOy), Oyay4uu CUIBHBIM OKUCIUTENEM, pearupyeT B KHCIION cpesie C BOCCTaHO-
BUTEISIMU. [Ipy X0M0CTOM ONpeAeNeHnu pacxo/ pacTBOpa NMEpMaHraHaTa Kajausl Ha TUTPO-
BaHME HE JOIDKEH npeBbimath 0,5 cm®,

JUIsi OYMCTKH OT BOCCTaHOBHTENEH K 1 cM® qUCTUILIMPOBAHHON BOAKI 100aBisoT 10
cm® cepnoii kucnots (1:15) 1 HeGONBIION U3OBITOK (10 06PA30BaHKS PO3OBOIO LIBETA) OC-
HOBHOI'O pacTBOpa MEepMaHraHaTa Kajus, a 3aTeM MeperoHstoT. [lepByro mopiuto JucTu-
nata 06bemMoM 100 cm® orOpackiBaror. [IpUrOTOBIEHHYIO TUCTHIMPOBAHHYIO BOMY HC-
MOJIB3YIOT JIJIsl TPUTOTOBJICHUS PACTBOPOB PEAKTUBOB U Il pa30aBiieHUs Mpoo.

Hccnemyemas Boaa 10JbkHA COOTBETCTBOBAaTH TpeboBanusiM CanlluH (Hopmatus nep-
MaHTaHATHOW OKHCJIIEMOCTU MUTHEBOM BOJIbI 5 MTI' Oy B OJTHOM JIUTPE).

Iloocomoska nabopamoproii nocyowvl 01 MUMPOBAHUSL

Konnueckue koyi0bl, TpUMEHSIEMBbIE JJ1sI TATPOBAHUS, UCTIOJIb3YIOT MOIbKO JJISI OTIpe-
JIeJICHUS TIepMaHraHaTHOM OKucsieMocTH. HoBble KOJIOBI OYMINAIOT MYTEM KHUIISTUYECHUS C
MOJIKUCJICHHBIM PAaCTBOPOM TIepMaHTaHaTa Kaius. JJist 5TOro B KOHUYECKYIO KOJIOY MPHIIH-
BaroT 100 cM® qucTHIIIMpPOBaHHON BOBI, 5 cM® cepHoit kucnoTsl (1:3) u 20 cm® pacTBopa
nepmanranara kams (0,002 Mons/aM®) u KHIATAT B TeueHUE
10 MuH. UucToTy MOCYABI MPOBEPSIOT XOJIOCTHIM OMPEICIICHUEM.

IIpuzomoenenue pacmeopos



[Ipu npUroTOBICHUH PACTBOPOB CEPHOM KUCIOTHI HEOOXOANUMO COOJIIOIATH OCTOPOXK-
HOCTh. PaCTBOpBI TOTOBSIT B BRITSDKHOM TIKa(y, TOOABIISIS CEPHYIO KHCIIOTY K TUCTUIUTAPO-
BAHHOU BOJIE.

Cepnas xucnoma (1:3).

K 3 o6bemMaM DUCTHILTMPOBAHHOM BOABI MPUOABIISAIOT MIPHU NepeMenuBaiud 1 o0beM
cepHoii kuciothl. [Tocne oxnaxaenust pactopa 10 40 °C k Hemy npuOaBIAIOT MO KaIljisiM
pactBop KMnO4
(0,002 mons/aM%) 10 c1a6o-po30B0il OKpacKH.

Cepnas xucnoma (1:15).

K 15 o0bemMaM AUCTHUIIIIMPOBAHHOW BOJBI MPUOABIISIOT MIPU NIEpEMEIINBaHUU 1 00beM
cepHoit kucnotel. [locie oxnaxaenus pactBopa 10 40 °C k HeMy mpHOaBISIOT MO KaIJIsIM
pactBop KMnO4
(0,002 monn/am®) 10 c1abo-po30Boit OKPACKH.

Ocnosnoti pacmeop wasenesoti kuciomoi ¢ konyenmpayueii 0,05 monv/om®

PactBopsitoT (6,30%/-0,01) T 1maBeneBoil KUCIOTHI B pacTBOpe CepHOM KUCIOTHI (1:15)
¥ JIOBOJAT 00BEM JI0 METKH PacTBopa 10 1 am3 3THM ke pacTBOPOM KHMCIIOTEL.

[Ipu mpUTOTOBICHUN OCHOBHOTO PacTBOpA M3 CTAHAAPT-TUTPA COACPKUMOE aMITYJIbI
KOJIMYECTBEHHO TIEPEHOCAT B MEPHYIO KOJIOY BMeCTUMOCTBIO 1 M3 oBoaaT 06bem pac-
TBOpA /10 METKU PAaCTBOPOM CepHOM KUCIOTHI (1:15).

Pacmeop wasenesoii kuciomor ¢ konyenmpayueii 0,005 monv/om®

B MepHy10 K00y BMecTUMOCThI0 1 M3 numneTkoii ¢ ojHo# MeTKoi HamuBaroT 100 cM
pactBopa masenesoil kucaotsl (0,005 mons/am®). O6beM JOBOIAT 1O METKH PAacCTBOPOM
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cepHoii kucioTsl (1:15) u nepemenInBaroT.

Ocnoénoii pacmeop nepmanzanama xanus ¢ kouyeumpayueti 0,02 monv/om?.

[Ipu mpUTOTOBIIEHUN OCHOBHOTO PAacTBOpPA M3 CTAHAAPT-TUTPA COACPKUMOE aMITyJIbI
KOJIMIECTBEHHO TIEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 1M° 1 moBOAAT 00BEM pac-
TBOpA JI0 METKHU JUCTUIIMPOBAHHON BOJ0M. OCHOBHOM pacTBOP MCIIOJB3YIOT Yepe3 2 He-
Jienu mociie npuroToBieHus. [lpu aTom K010y MOMEIIarT B TEMHOE MECTO U B TEUCHHE 2
HEJIEb €KETHEBHO MEPEMEIINBAIOT.

Pacmeop nepmaneanama xanus ¢ konyenmpayueti 0,002 monv/om®.

B MepHyI0 K010y BMeCTHMOCTEIO 1 aM® mumneTkoli ¢ ogHoi MeTKoit HammsaroT 100 cm®
pacTBOpa INepMaHraHara kanus ¢ konuenrtpaunueii 0,02 mons/mve. O6bEM TOBOAAT 10
METKH JUCTUJUIMPOBAHHOU BOJOM M NMEPEMEMIMBAIOT. [ [pUTOTHOCTE pacTBOpa MPOBEPSIOT
10 3HAYCHUIO MOMPABOYHOTO0 KOAD(DUITMEHTA, KOTOPHIN YCTaHABIUBAIOT KK IbIN pa3 mepe
UCIIOJIb30BaHUEM PACTBOPA.

Yemanoenenue nonpasounozo koaghguyuenma x pacmeopy nepmaneanama Kaius

B KoHMYECKyI0 KO0y HanmuBaroT 100 cM® quCTUIIIMPOBAHHON BOBI, TPUGABIAOT 10
cm® pacTBopa 1maBeneBoi KUCIOTHI



(0,005 mons/am%) 1 5 cM® pactBopa cepHoii kucnotsl (1:3). CMech HarpeBaloT 10 KUTICHHUS
¥ TUTPYIOT pacTBOpoM IepmanranaTa Kamus (0,002 Mons/nm®) 10 cnabo-po30BOi OKPACKH.
[TonpaBounstit koaduimenT (K) 11 npruBeneHus KOHIEHTPALMK pacTBOpa IepMaHraHaTa
kanust TouHo K 0,002 Moyb/mM® pacCcUUTBIBAIOT 10 (POPMyJIEe C TOUHOCTBIO 10 TPETHETO
3HaKa:

rae 10 — 06beM pacTBopa maseneBoit kucaotsl (0,005 mons/am®), em?,;

V — 00beM pacTtBopa mepmanranara kamus (0,002 mons/nm®), em®.

Ecnu nonpaBounsii koadunuent (K) pactBopa ortiuuaercs ot 1,00 Gonblie, yem Ha
*/- 0,05, TO pacTBOp YKPEIUIAIOT, pa30aBIsAIOT WIM TOTOBAT 3aHOBO. JIJIs YKpEIJICHHs pac-
TBOpa J00ABJIAIOT PaCTBOP MEPMAHTaHAaTa Kalus ¢ KoHneHTpanueii 0,02 mons/ame,

BoinosiHenne 3aganus. B KoHMYecKyro konby BMecTUMOocThIo 250 cm® naneiire 100
cM® aHaNMU3MpPyeMOil BOJIBI, BHECUTE 5 CM° CEpHOM KUCIIOTHI, pasbasieHHON Bomoii (1:3),
10 cm® 0,002 mob/mM3 pacTBOpa IEpMaHraHATa M HECKOJIBKO CTEKJISHHBIX IIAPUKOB HITH
KaWUISIPOB. 3aKpOMTe KOJIOY YaCOBBIM CTEKIIOM, €€ COAEPKUMOE 3a 5 MUH MOJAOTPENUTE 10
kunenns 1 kunatute 10 mun. K ropsueMy pactBopy HememieHHo m00aBbTe 10 cm® pac-
TBOpa masenesoit kucnotsl (0,005 Moss/nm®) v pasmeraiite ero BparienueM kKool Obec-
[BETUBIIUICS TOPSYH pacTBOpP OTTUTPYHTE pacTBopoM Tmepmanranata kamus (0,002
Monb/aM%) 10 mosBIEeHHs C€1abo-po30BOrO OKpalIMBaHMs. TeMmIeparypa pacTBOpa He
noskHa nanatsk Hke 80 °C. Eciy Ipu TUTpOBaHMHU MPOOBI pacxomyercs Gomee 7 cM® pac-
TBOpa MepMaHraHaTta Kajus, To Mpoly pa30aBIsIIOT ¥ IOBTOPSIOT OMpeIeTICHNE.

Ecnu nipu aHanuse npeaBapuTeNbHO pa30aBiIeHHON MPOObl HA TUTPOBAHUE PACXOY-
eTcst MeHee 2 cM® pacTBOpa NMepMaHraHaTta Kajus, TOra OIpeaeIeHUe TIOBTOPSIOT C MEHEE
paz0aBIeHHOMN MM HEpa30aBJICHHOM MPOOOA.

H3pacxooosannoe na mumposanue Koauvyecmseo NepmMaH2aHama pagHo KOIUYECmEy
e20, noweouemy Ha OKUCieHue npumeceli 800bl.

Ecnu pacTBOp nipy KUMSTYEHUH 00ECIIBETUTCS HIIK TTOOYPEET, OTPE/ICIICHUE IOBTOPUTE
¢ paz06aBieHHOM TTPoOOI BOJIBI, U OJHOBPEMEHHO ITOCTABHTE XOJIOCTOM OIBIT C BOJIOM, B3S-
TOM 111 pa30aBieHUS.

JIiIst XOJI0CTOrO ONBITA B KOHHYECKYIO KOOy ormepbTe 100 cM® muctrmmposannoit
BOJIbI U TPOBEIUTE OMPEIETICHUE OKUCIISIEMOCTH TaK K€, KaK U B UCCIIEIyEMOI BOJIE.

3HaueHHe NEPMAHTaHATHOM OKHCIISIEMOCTH, BBIPAXKEHHOE B pacueTe Ha aTOMapHBIM
KHMCIIOPO B MI/AM® , ONpeRensroT no hopmyie:

_ (V1-V2)K -C -8 -5-1000-K,,
- v

X



rae: Vi— o0beM pacTBopa nepMaHraHaTa Kajus, U3pacXx0JI0BaHHOIO
Ha TUTPOBAHHUE UCCIEAYEMO IPOOBI, CM>;

V;,— 00beM pacTBOpa MepMaHraHaTa Kajus, H3pacX0J0BAHHOTO Ha TUTPOBAHKE XOJIO-
CTOM IPOOEL, cM3;

K — nonpaBouHbii KO3)PUIIMEHT K paCTBOPY IMEpMaHraHaTa Kalus;

C — KOHIIEHTpaIMs PacTBOpa epMaHTanara kanus, pasaas 0,002 Mons/qm>;

V — 00beM NpOoOkI, B3ATOM /I aHAIN3a, CM°,
Kp — ko3¢ punmeHT pazdaBieHus npoosl;
8 — aToMHast Macca KUCI0pOo/a;

5 — crexuoMeTpuuecKui KOAPUITUCHT.

CnenaiiTe BBIBO/ 110 BEJIMYMHE IEPMAHTaHATHON OKUCIIEMOCTH BOJIbI O CTEIICHHU 3a-
rps3HeHUs (KJIacce YUCTOThI) UCCIEAYEeMON BOIBI.

KoHTposbHBIE BONIPOCHI

1. Uto moHnmaeTcs noj KauecTBoM BoAbl? UTo MOHMMAaETCs MOl HOpMaMU KayecTBa?
2. Kakue rpyniibl mokaszaTesneil KauecTBa MUThEBOU BBIICISAIOT U, KAKUE CBOMCTBA OHU
xapaktepu3yroT? 1o KakuM nokazaresisiM IPOU3BOJUTCS OPTraHOJIENTUYECKAS OLIEHKA
BOJ?

3. Kakue MuHepaibHbI€ COJIM MOTYT COJEPKAThCs B MTUThEBOM Boje? Kakue conu o0y-
CJIOBJIMBAIOT )KECTKOCTh BOJIbI?

4. Yemy paBHA )KE€CTKOCTb BOJbI, B 10 J1 KOTOpOW COAEPKUTCS

4,08 r kanpLusg?

5. B kakux equHHUIIAX U3MEPSAETCS KECTKOCTh? UeMy paBHA KECTKOCTh MSTKOM BObI,
JKECTKOM, OYCHB JKECTKOM?

6. Uto moHnmaeTcs noJ1 o01ei 5KeCTKOCThIO BObI?

7. Hanuuuem, Kakux MOHOB OMpeEJENsieTcsl BpEMEHHAs U TTOCTOSIHHASL BUBI KECTKO-
ctu?

8. Ha yem ocHOBaH MeTo KoMmIuiekcoHoMeTpuu? [loueMy ero nHaue Ha3bIBAIOT Xeld-
momempueti?

9. 3aueM K TUTPyEMOMY PacTBOPY JA00ABISIOT aMMOHUIHYIO Oy(hepHyIo cMech?
10.Kak ycTaHaBiIMBAIOT TOYKY SKBHUBAJIEHTHOCTH MPU KOMIUIEKCOHOMETPUYECKOM
TATPOBAHHUU?

11. KakoBa xummuueckas ¢popmyina komruiekcona 11?7 B yem nposisnsiercs ero crnoco0-
HOCTh K 00pa30BaHMIO KOMIIJIEKCOHATOB C MEeTaJlJIaMu?

12. KakoB anropuT™ OmnpeaesieHus] BpeMEHHOM KECTKOCTH BOBI?

13. Uto Takoe oO11ast 1 akTUBHASI KUCIIOTHOCTD U YTO XapaKTEPU3YIOT 3TH MOHATUS?
14. I'uipoKCUIIbHBIN MTOKa3aTelb BOJIbl paBeH 9. Kakyto peakiuio cpeibl uMeeT Boja’?



15. KoHueHTpanus HOHOB BOoJopoJa B pactBope pasHa 9,6-1071° mons/am3. Uemy pa-
BEH BOJIOPOJHBIN MOKa3aTeNlb pacTBOpa?

16. KoHueHTpanus ruApoKcuI-HOHOB B pacTBope pasHa 6-107° mons/nm3. Uemy pa-
BEH BOJIOPOJHBIN MOKa3aTeNb pacTBOpa?

17. Kakast KOHIIEHTpaIusi HOHOB BOJIOPO/Jia B pacTBope, eciiu PH pasen 3.25?

18. Kakue paznnyaroT METO/Ibl ONPEEICHHUS aKTUBHOU KUCIOTHOCTH?

19. KakoBo ycTpOWCTBO U NPUHIIMIT JEHCTBUS UHIUKATOPHBIX 3JIEKTPOIOB U JJIEKTPO-
JIOB CpaBHEHUS?

20. B uem cyTh PH-MeTprU9IeCcKOTO METO/Ia ONIPEACIICHUS BEIMYUHBI BOJIOPOIHOTO TIO0-
KazaTens?

21. Yto Ha3BIBAETCS OKUCISIEMOCTRIO BOABI? YKa3aTh X0/ OMPEICICHUS OKUCIISAEMO-
ctu. UTo XapakTepusyeT BEIMYMHA OKUCIUTEILHO-BOCCTAHOBUTEIHHOTO MOTEHIMAIA
OBII Boags1?

22. Yemy paBHa koHeHTpaius nonoB H™ u OH" B pactBope, pH kotoporo pasen 8,45?

Tema. PuU3MKO-XUMHYECKHE MPOLECCHI, HCMOJb3yeMble B TEXHOJIOTHM 00padOTKH
MPON3BOJICTBEHHBIX U CTOYHBIX BOJ

MeToabl ycTpaHeHHS KECTKOCTH BOAbI
Keiic 3aganue

YcrpaHeHue BpeMEeHHOM KeCTKOCTH

Xumuueckas nocyoa: npoOUpPKHU, KOHUYECKast Kojioa Ha 50 ML

Peaxmusvi: n3BecTkOBas BOAA.

3ananmne A. B npoOupKy ¢ U3BECTKOBBINA BOJOW MPOMYCTUTE YTIACKUCIbIN ra3 U3 am-
napara Kunna. Beinasmmii BHauasie 0caioK pacTBOPSAETCS MPU JaJbHENIIEM ITPOITYCKaHUHU
rasa.

JlaiiTe 0ObsicHEeHNE HAOIIOEHUIO, HAMUIIIUTE COOTBETCTBYIOIINE YPABHEHUS PEAKIIHIA
B MOJIEKYJIIPHON ¥ HOHHOH (hopme.

3apanue b. PactBop, nonyueHHslii B (A), pazaenurte Ha aBe yacTu. K oiHOM npuiieiTe
1-2 ¢M® M3BECTKOBOM BOJIBI, APYTYIO YacTh Harpeiite 0 kunenus. OTMETHTE, YTO MPOKC-
xonuT. Hanmuimmre ypaBHEHHE peakinii B MOJIEKYJISIPHON HOHHOU (popme.

YcTrpaHeHne OCTOSTHHOM KeCTKOCTH
Xumuueckas nocyoa: npoOUPKH.



Peaxmuswi: 0,5 1 pactBop NayCOs, 0,1 1 pactBop NazPO,.

3ananue A. Hanelite B npoOupky 5—6 cm® sxecTKOlM Bobl, M 100aBbTe 1-2 cm® pac-
TBOpa coabl. Uto Habmogaere? Hanuimre ypaBHEHUS peaKIIMK B MOJICKYJISIPHOM U HOHHOM
BUJIC.

3ananme b. Hanelite B mpobupky 5—6 cm
TBOpa (hochopHOKHUCIOro HaTpus. Uto HaOmomaere? Hammmure ypaBHEHHE peakiiu B

3 5kecTKoM BO/Ibl U 106aBbTe 2—3 cM° pac-

HOHHOM U MOJICKYJISIpHOU opme.

HNonooOMeHHBIH c1OCO0 YMSATYEHUS BOAbI

HNoHOOOMEHHBIN CrIOCO0 yMSTYCHHSI BOABI SBISICTCS HanOoiee 3 (HEeKTUBHBIM U YHU-
BEpPCAJIbHBIM, TaK KaK CHUYKAeT OJHOBPEMEHHO U BPEMEHHYIO U MTOCTOSHHYIO KECTKOCTb.

HoHHBII1 00MEH MPOTEKAET HA NOHUTAX, IPEICTABIIIONINX COO0M TBEPIBIE MOIUIIIEK-
TPOJIUTBI, y KOTOPBIX HOHBI OJJHOTO 3HAKA 3aps/1a 3alEIICHbl HAa TBEPAON MaTPULE, @ HOHBI
IIPOTUBOIIOJIOKHOTO 3HAKa 3apsija CIOCOOHBI MEPEXOAUTH B PaCTBOP U 3aMEHSTHCS JIPY-
rMMU MOHAMHU TOTO XK€ 3apsAna. B 3aBUCMMOCTH OT TOr0, KaKU€ UOHBI IEPEXOAT B PACTBOP,
pa3IMyYarOT KATUOHUTHI U AHUOHUTHI.

Yamie a1t yMsIrdeHus: NPUPOAHOM BOABI METOJIOM KaTHOHUPOBAHUSI TPUMEHSIIOT Ka-
THOHHTHI, Y KOTOPhIX 0OMEHHBACMBIMU HOHAMH CITy>KaT HOHBI HaTpust Na* (Na-kaTHOHUTBI)
wm H" (H-katrnoHuUTHI).

Na-kaTHOHUT 0OMEHMBAET MOHBI HATPUS HA MOHBI KAJIBIUS U MarHus, IPH 3TOM YMST-
YEHUE BOJIbI MOKHO BBIPA3UTh YPABHEHUSIMU:

2R™nNa* + nCa?* 2 R,"nCa?" + 2nNa",
2R™nNa* + nMg?* 2 R,;"nMg?* + 2nNa*,
wm Na;R + Me?* 2 MeR + 2Na*,

riae R — dyHkumronanbHbie rpynibl KaTHoHUTOB, —SO3H, —PO(OH),,
—COOH.
B pe3ynbrare Na-kaTnoHUpOBaHMs CHUXKAETCs 0011ast )KECTKOCTh BOJbI, OJTHAKO COJIe-
COJICpKAHME ITPH ITOM PAKTUICCKH HE MEHSIETCS, TAK KaK B paCTBOP mepexoasat noHel Na*.
[Mpu H-katnoHMpOBaHUM POUCXOIUT 0OMEH HOHOB H™ MOHUTA Ha KaTHUOHBI, COMEP-
JKaIIuecs B BOJE:

2R™nH* + nCa?* 2 R,"nCa?* + 2nH*

2R™nH* + nMg?* 2 R,"nMg?" + 2nH",



wiu R nH*+nNa* 2 R"™nNa' + nH".

B pesynbTare 3Toro o6MeHa M3 BoAbl yaanstorcs nonsl Ca?*, Mg, Na* u ap. B Boxe
YBEIMYMBAETCS KOHLIEHTPALKs HOHOB H*, KOTOpbIE CBA3BIBAIOTCA ¢ KApOOHAT- M THIPOKap-
OoOHaTaMu:

CO32' +2H* 2 H,CO; 2 CO;, + H,0,
HCOs; + H* © H,CO; © CO, + H,0.

B pe3ynbpraTe H-kaTHOHMpPOBaHUS MPOUCXOAUT YMATYEHUE BOJBI, CHUKAETCS LIEJI0Y-
HOCTb M COJIECOJEPKAHUE, HO YMEHbIAETCA 3HaueHue PH Bobl, B pe3yibTaTe 4ero oHa
CTAHOBUTCS KOPPO3HMOHHO aKkTWBHOW. [losTomy H-kaTmoHMpOBaHHE NMPOBOAIT OJHOBpE-
MEHHO C IPYTUMHU METOJJaMU HOHHOTO OOMEHa.

Perenepanuto Na-katrnonura npoBoaat 5—10 % pacTBOpoM XJIOpUAa HATPHUSL:

Ca(R) + 2NaCl < NazR + CaCl.,.

Perenepannto H-xatmonura npoBoasat 1—2 % pacTBOPOM CONSTHOM KHCIIOTHI WA CEP-
HOU KUCJIOTOM:

Mg(R) + 2HCI 2 Hy(R) + MgCl..

Brinenstoniuecs coyid XJIopuaa KaibIUs U XJIOPUJIAa MAarHUsT BRIMBIBAIOT U3 KATHOHUTA
YMSATYEHHOUN BOJIOH.

YMsirdyeHue BOJAbl HOHOOOMEHHBIM CIIOCOOOM

Xumuueckas nocyoa: KoHUYECKUE KONObI Ha 250 ¢M® (2 mIT), KOIOHKA C HOHUTOM.

Peaxmuswi: pactBop okcanara ammouus (NH4)2C204¢ w = 10 %.

3aganmne A. B npoGupky Haneiite 2—3 cm® KECTKOM BObI, 100aBbTE 2—3 KaIlIU pac-
tBOpa okcanata aMmMoHus (NH4)2C,04. Uto nabmomaercs? CocTaBbTe MOJCKYJISIPHOE H
MOHHOE YpaBHEHUS PEaKIUU.

3ananue b. Mccnenyemyro kECTKyr0 BOILy IPOIMYCTUTE YEpPE3 MOHUTHYIO KOJIOHKY,
HanojHeHHyI0 Na-katnonutoM. HaGepute HeOOJbIIOE KOJIMYECTBO BOJABI U3 KOJIOHKH B
npoOupKy U nobaBbTe 3—4 Kamu okcaimaTta amMmonwus. HaGmromaetcss nm oOpasoBaHUs
ocaaka? Ecnu Het, To mouemy?

Hanummre ypaBHEHUsS COOTBETCTBYIOIIMX PEAKUUW B MOJIEKYJISIPHOW W WMOHHOU
dbopme, 0603HauMB hopmyiny katrnonuta yepe3 NazR.

KoHTpoJsibHBIE BONIPOCHI



1. Kak MOXHO yMEHBIIIUTh COJIEpKaHuE coliel xecTkocTu? [IpuBeuTe COOTBETCTRY-
IOIIIME YPABHEHUS PEAKIIUN yMSATYEHUS BOJIbI.

2. Kakue cymecTByIOT METOIbI YMATYCHUS BOIBI?

3. B 9yem cyTh HOHOOOMEHHOTO CIIOCO0a YMSATUEHUS BOJIBI?

4. PacTBOpamMHu, KakuxX BEIIECTB IMPOBOIAT pereHepanuto Na-katnonurta, H-
KaTUOHUTA?

5. Uto npencrapisitor co00it HOHUTHI? KaTnoHUTHI? AHMOHUTHI?

BOIIPOCHI U 3AJIAHUA 151 CAMOCTOSATEJBHOU PABOThHI

1. B ueM oTiInuME€ TUTPUMETPUYECKOIO METO/AA AHATIM3A OT TPABUMETPUUYECKOTO?

2. YTo Takoe TOYKa SKBUBAJICHTHOCTH, KaK €€ ONPECISIOT?

3. Ilepeuncinre UCIOIB3yEMbIE METOABI TUTPUMETPUUECKOTO AHAIIN3A.

4. Yto Takoe TOYKa SKBUBAICHTHOCTH, KOHEUHAsA TOYKA TUTPOBAHUS ]

5. Uemy paBHBI MOJIIpHBIE Macchl 9kBUBajIeHTOB H2SO4, H2.SO3, Mg(OH), u Ba(OH),
B PEAKIMAX MOJHOW HEUTPAIM3ALUN U B PEAKIHSIX HETIOJIHON HEUTpaIu3auu’?

6. Urto Takoe Tutp pacteopa? Kakosa macca HNO3, cogepxammascs B S00 mi pacTBopa,
eciu TuTp ero pasex 0,006300 r/mn?

OTtBer: 3,15 T.

7. Tutp pactBopa HCI pasen 0,003592 r/mi1. Beaucnure MOJSIpHYHO KOHIICHTPALIUIO
pacTtBopa.

OTteer: 0,09858 H.

8. Umeetcs 0,1205 u pactBop H2SO4. Onipenenure ero Tutp.

OteBet: 7= 0,00590 r/™mn.

9. Ha tutpoBanme 20,00 mur pactBopa HNO; 3aTpadeno 15,00 M 0,1200 1 pacTBopa
NaOH. Beruancnure xoutenTpamnuio, TuTp 1 Maccy HNO3 B 250 mut pactBopa.

OTtser: 0,09000 u; 7= 0,005672 r/mn; m= 1,418 1.

10. Kaxkoit o6wem 0,1500 v pactBopa NaOH mnoiiner na tutrpoBanue: a) 21,00 mu
0,1133 u pactBopa HCI; 6) 21,00 M pactBopa HCI ¢ Tutpom 0,003810?

Otgert: a) 15,85 mur; 0) 14,63 M.

11. KakoBa MossipHast KOHIIEHTpaius 3KBUBaIeHTOB pactBopa H»Cy04-2H,0, momny-
YEeHHOT0 pacTBopeHueM 1,7334 r ee B MepHOil K0s10€ BMECTUMOCTBIO 250 Mi1?

OtBer: 0,1100 .

12. Uto Takoe nmepBUYHbIE CTaHIAPTHBIC pacTBOPhI? KakoBbl TpeOOBaHMS, IPEABSIBIIS-
€MbIE K MEPBUYHBIM CTAaHAAPTHBIM BEIIECTBAM?

13. PacTBOpBI, KAaKMX BEHIECTB SIBJSIFOTCSI BTOPUYHBIMU cTaHaapTamMu? Kak rotoBsitcs
TaKue pacTBOPHI?

14. ITouemy, ycTraHaBiIuBasi TUTP pacTBOPA, MOJIb3YKOTCS TOM K€ MEPHOM MOCYAOU, UYTO
Y TIPU BBITIOJTHEHUH CaMOT0 OINPECICHUS?



15. Kakyro maccoByto aomto (%) xkapoonara Hatpusi Nap;CO;z copepxkut oOpaser 3a-
IPSI3HEHHOM COZbI, €C/IM Ha HeWTpanu3auuio HaBecku ee B 0,2648 r uzpacxonoBano 24,45
i1 0,1970 1 HCI?

OTtBer: 96,50 %.

16. C kako# 11eJ1610 MPOU3BOIAT U3BECTKOBaHUE BOIBI? HamummmTe ypaBHEHUS ITPOUC-
xonsmumx peaknuii. Beraucnute konmmaectBo u3Bectu Ca(OH), ¢ konnenTparueit 60 %, He-
00X01MMO€ 1718 yMArdeHus: 1 M2 Bozbl ¢ 00ILEH KECTKOCTBIO 8 MI-IKB/IM°.

OTtBeTt: 296 I U3BECTH.

Tembl 8-10 Muxpoouosorus
Keiic 3aganus

I/Isyqe}me yCTPOﬁCTBa MHUKPOCKOIIA N TEXHUKN MUKPOCKOIIMPOBAHUA

Leab 3aHATHSA: 03HAKOMJICHUE C HA3HAYEHUEM MHUKPOOMOJIOTUYECKON
7abopaTopr; OCBOCHUE TEXHUKH MHKPOCKOIMPOBAHUS MHKPOOHOJIOTHYECKUX Ipernapa-
TOB.

Xoxa 3aHATHSA
1. o3HaKOMIIEHHE C OpraHu3aleil MUKpOOHOJIOTHYECKOH 1abopaTtopuu U
npaBWJiaMu pabOThHI B HEH.
2. U3y4YeHue yCTponcTBa OMOIOTHYECKOTO MUKPOCKOIIA U MPABUIT
MUKPOCKOITUY MUKPOOHOJIOTUYECKUX MPEnapaToB.
3. camocTosTeNbHAsA paboTa
CamocrosiTesibHast paboTa

1. MukpoCKomis JeMOHCTPAIIMOHHBIX TTPENapaToB MPHU OOJIBIIIOM
yBenanuennu (00bektus 40%) u ux 3apucoBKa B TETPaib
2. OdopmiieHrE TPOTOKOJIA UCCIICIOBAHUS
IHosicHeHUs K 3aHATHIO

I[J'IS[ HU3Yy4YCHUS MUKPOOPIraHU3MOB HUCIIOJb3YIOT PA3JIMYHBIC MCTOAbI:

MHUKPOCKOITMYECKUI — UCCJIEIOBAHNE C TOMOILBIO CHEIMAIbHBIX ONTUYECKUX MPUOO-
POB (POPMBI U CTPOCHHSI MUKPOOPTraHU3MOB

MUKPOOUOJIOTUUECKUN  — BhIpAIlIMBAHKE MUKPOOOB B JIAOOPATOPHBIX YCIOBUSIX U U3yde-
HUE UX KU3HEIEIATEIbHOCTH

OMOJIOTUYECKUN — U3YUEHHUS IEUCTBUSI MUKPOOOB HA Pa3IMYHbIC KUBBIE OPraHU3MBbI.

HccnenoBanusi MUKpOOPTaHU3MOB OCYLIECTBIISIOTCS B CIIEUATIEHO 000PYI0BaHHOM I10-
MEIIEHUH, KOTOPOE Ha3bIBACTCSI MUKPOOUOIOTUUECKO TabopaTopueil. Marepuanom aist
UCCJIEIOBAHUM MOTYT CIIYKUTb BOJIa, [I0YBA, CMBIBbI C PA3JIMYHBIX OOBEKTOB, BHIICICHUS
yenoBeka. Llenb uccnenoBannii — onpeeneHre cocraBa U CBOMCTB MUKPO(IIOPHI pa3iny-
HBIX 00BEKTOB, a B MPOU3BOJCTBEHHBIX YCIOBHIX — BhIPAIIMBAHUE U CEJIEKIINS MOJIE3HBIX



BUJIOB MUKPOOPraHu3MoB. B cocTaB MUKpOOMOJIOrHYeCcKOil labopaTopuu BXoaaT Jabopa-
TOPHBIE KOMHATHI JIJISl UCCIIEIOBAHUS, a TAKXKE MOJACOOHBIC TTOMEIICHUS SISl TIOTOTOBKH
MUTATENIbHBIX CPEJ U PEAKTUBOB, MBIThSI TTOCY/Ibl, CTEPUIIU3AIUH.

OcHOBHOE 000pYI0BaHME: MUKPOCKOTIBI, TEPMOCTATHI, aBTOKJIAB U JPyTrHUe MPUOOPHI IS
CTepUJIN3AIlUH Cpell, UHBEHTAPSs, MOCYAbI, XOJIOAWIbHUKN. JlonoMTHUTENbHOE 000py10Ba-
HUE: HEOOXOANMBbIE TTUTATEIbHBIE CPEJIbI, KPACUTENN U IPYTHe MaTepHabl.

Bo BpeMst paboTbl HEOOX0IUMO:

Pabotath B ycI0BUSX CTEPUIBHOCTH, T.K. HCCIEAYEMBI MaTepuall MOXKET coAepkKaTh 00-
JIE3HETBOPHBIE MUKPOOBI.

bepexHo oOpaiatbes ¢ MUKpPOCKOIIOM U IPYTUMHU MPEAMETaMU JIabOpaToOpHOro 000py10-
BaHMUSI.

[To xoxy pabOThI BECTH 3aIMCHU U JeNaTh 3apUCOBKM MUKPOCKOITMYECKON KapTUHBI B TET-
paau.

[To oxoHYaHMU PAOOTHI MPUBECTH paboUuee MECTO B UICXOIHOE cocTosiHue. B maboparopun
3arpenaeTcs:

1. HaxonuTbes B BEpXHEH o€k 1€
2. PaboTaTh 6€3 xanaroB
3. [IpunumaTth nuimry.
Jlnst u3ydeHus MUKPOOPTaHU3MOB MOJIB3YIOTCSI MUKPOCKOTIAMU, MO3BOJISIOIIHMA
MOJYYUTh IEUCTBUTEIBHOE, YBEIUYECHHOE, 00paTHOE N300paKeHHe MpeIMeTa B MPOX0-
JsIeM cBete (pUcyHok 1).




Pucynoxk 1. Muxkpockortt: 1 - okysipsl; 2 - OMHOKYJISIpHAst Hacaaka; 3 - peBOJIbBEPHOE
YCTPONCTBO; 4 - 00BEKTUB; 5 - MPEIMETHBIN CTONHK; 6 - KOHJIEHCOop; 7 - 3epKano; 8 -
PYKOSITKa TIepeMeIlieH s KpOHIITEHA KOHeHCcopa; 9 - pyKoATKa TOHKOH (OKyCH-
poBku; 10 - pykosrtka rpy6oit dokycupoBku; 11 - TyOyconepkartenb,

12 - BUHT 1151 KpeTIeHHs HacaAKH

Mexanuueckas uacmo MHUKPOCKOIIa COCTOUT U3 HITATUBA, B KOTOPOM PA3JINYAIOT HOXKKY,
OCHOBAaHHUC U TY6YCOI[€p}KaTCJ'II> " IIPCAMCETHOT'O CTOJIMKA, ITPHUKPCIITEICMOI'O K OCHOBAHHUIO
mrTaTrBa.

[IpeaMeTHBIN CTOJIMK IIEPEMELACTCA B TOPU30HTAIBHOM IVIOCKOCTH € IIOMOIIBIO IBYX BUH-
TOB, HAXOIAIIMUXCA CJI€BA U clpasa. Ha MOBEPXHOCTH CTOJIMKA UMEIOTCS IBE KIEMMBI JUIA
3aKkperyieHus npenapara. Kpome Toro, Ha HeM MOXHO YCTaHOBUTbH KPECTOOOpPA3HBIN CTO-
JUK, CIIy)Kalluy I MEpPEIBHKEHUS Tpernapara B JABYX B3aUMHO IEPHEHIUKYISPHBIX
HAIIPaBJICHUSX C IIOMOIIBIO ABYX BUHTOB, PACIIOJIOKEHHBIX CIIPaBa.

TyOycoaepkaTeib MOJJHUMAETCS U OITYCKAETCS C MOMOIIBI0 MAKPOMETPUIECKOTO U MUKPO-
METPUUYECKOTO BUHTOB, MPEIHA3HAYEHHBIX JJI1 IpyOoi U TOYHOU (POKYCUPOBKH OOBEKTA.
[ToBOpOoT BUHTa Ha OJUH OOOPOT MOJAHUMAET WJIM OMyCKaeT TyOycoAep:KaTeslb Ha 2 MM,
MukpomeTpudeckoro Ha 0,1 mMm. BBepxy TyOycoaepxaTesib UMEET THE3/I0 JJIsl PSMOTO WU
HAKJIIOHHOTO TyOyca, Ha KOTOPOM KPEMUTCS PEBOJIbBEP, Ky/Ja BBUHUMBAIOTCS 2-4 00BbEK-
THBA.

3ameHa 00BEKTUBOB MPOU3BOJUTCS TIPHU MIOBOPOTE PEBOJIHLBEPA BOKPYT OCH.

Onmuueckas yacms MUKPOCKOIIOB COCTOMT U3 OCBETUTEIBHOTO amnmnapara, 00beKTUBOB U
oKyJsipoB. OCBETUTEINBbHBIN allapaT pPacloJIOkKEH MO MPEAMETHBIM CTOJIUKOM U COCTOUT
U3 3epKaJia, KOHJACHCOpa U UpUC-TUaparmaoi.

3epKajio UMeeT JIBE MOBEPXHOCTHU: IIOCKYIO U BOTHYTYI0, OHO OTPa)KaeT CBETOBbIE YU U
HaIpaBJIseT UX K KOHJIeHCopY. [Ipyu ecTeCTBEHHOM OCBELIEHUH U MPU MaJIbIX YBEJIMUYEHUAX
yHoTpeoIsieTcsl INIOCKOE 3€pKajio, MPU UCKYCCTBEHHOM U MPU €CTECTBEHHOM NP OOJIBIINX
YBEIMYECHUSIX — BOTHYTOE.

Konnencop—npencrapiser co00il CUCTEMBI CUIIBHBIX JIMH3 JIJIS1 YCUJIEHHS SIPKOCTH OCBEIIIe-
HUS paccMaTpuBaeMoro oobekTa. Codbupas Jiyuu cBeTa, OTPaXKEHHBIE 3epKaJIOM, KOHJIEHCOP
KOHIIEHTPUPYET UX B IJIOCKOCTHU Npemnapara. [lepenBuraercss KOHAEHCOP B BEPTHUKAIBHOM
HalpaBJICHUM MPU MOMOIIM BUHTA. [Ipy omyckaHuM KOHJEHCOpa MOJie 3pEHHUs] MUKPOCKOI
3aTEMHSETCS, IPU MOJHITHH — OCBELIAETCS.

Upuc-nuadparma, pacmosoxeHHas Mol KOHACHCOPOM, COCTOUT M3 TOHKHX METANTMYECKUX
CErMEHTOB, KOTOPBIE TP MOMOIIM PhIYa’KKa MOYKHO CIIBUTATh WJIN Pa3ABUTATh, PETYIUPYS
IIPU 3TOM MOCTYIUICHHE CBETA B KOHIAEHCOP.



OOBEKTHUBBI SIBISIOTCS HamOosiee BAXKHOM 4YacThi0 MUKpockoma. OHM BBHHYHBAIOTCS B
THE3/1a PEBOJIbBEPA U COCTOAT U3 CUCTEMBI JIMH3, 3aKIIOUYEHHBIX B METAJUTMYECKYIO OIPaBY.
[lepenussi, unu GppoHTaTBHAS, TUH3a O0BEKTUBA SBJISIETCS CAMON MaJIEHbKOUM U €IMHCTBEH-
HOH, narouied yBenuueHue. OcTajabHbIE JIMH3bI B OOBEKTUBE TOJIBKO HCIPABISIOT HENO-
CTaTKH MOJIYYEHHOT'O N300paKeHHs M Ha3bIBAIOTCS KOPPEKIIMOHHBIMHU.

Kpome Toro, 00beKTUBBI JeNATCa Ha Cyxue U uMMepcuoHHble. CyXUMH Ha3bIBalOTCS 00b-
eKTHUBBI, IPU pabOTe C KOTOPHIMU MEXAY (PPOHTAIBHOM JTMH301 U pacCMaTpUBAEMbIM IIPE/I-
METOM HaXOJUTCs CJI0M BO3yXa. IMMEpCHOHHBIM Ha3bIBalOTCSl OOBEKTUBBI, (PPOHTATBHAS
JMH3a KOTOPBIX IpU paboTe MOTrpyKaeTcsi B HAHECEHHYIO Ha MpenapaT KaIllk KUIKOCTH C
II0Ka3aTeJIeM IIPEIOMIICHUS CTEKIIA.

Jlydmum Jj1st 9TOM 1eNu SIBJIIETCS KeIPOBOE MaciIo ¢ KoadduimenToMm mpenomieHus 1,515.
CBeToBbIC JIy4H ITPH MEPEX0/Ie U3 CTEKIIa B CJIOM KEAPOBOro Macja He MPEJOMIIIIOTCS U, He
OTpaxasiCh, MOMAJAIOT B 00BEKTUB. TakuM 00pa3oM, IOCTUTAETCS HAMITyYIllee OCBEIICHUE
npeaMeta. buonornueckrne MUKpOCKOTBI OOBIYHO UMEIOT 3-4 00beKTHBa C IU(POBBIM 000-
sgauennem 10, 20, 40, 60, 90 %, nmoka3pIBarOIMM COOCTBEHHOE YBEIMUEHUE ITHX OOBEK-
THBOB.

Oxysip BCcTapisieTcs B BepXHUM KoHell TyOyca. OKyIisip mpeicTaBiseT co0oi cucteMy AByX
MJI0CKO-BBIMTYKJIBIX JIMH3, 00pAaIllEeHHBIX BBITYKJIOCThIO B CTOPOHY 00beKTHBa. JInH3a, 00pa-
IICHHAas K rja3y, Ha3bIBAeTCs TJIa3HOM, OOpallleHHas K Ipenapary — coduparoieit. Paccro-
SHUE MEXJYy JIMH3aMH PaBHO IMOJyCyMMe UX (POKYCHOTO PAcCCTOSIHHSI ATHX OOBEKTHBOB
Oxynspbl TOMEYaroTCs HUppaMu, MOKa3bIBAIOIIMMH UX COOCTBEHHOE yBenuuenue 5, 7, 10,
15X, Jlns Toro, 4ToObI ONpPENEIUTh YBEINUYEHUE JAHHONH CHCTEMbl MUKPOCKOIIOB, CIEHyeT
YMHOKHTB MOKA3aTeNb YBEINUEHUS 00BEKTUBA HA TIOKA3aTeNb yBelInueHus okyuspa. (10%
X 40%).

JleficTBUTETEHOE N300pAKEHNE TIPeIMeTa 1aeT 00BEKTUB. OKYIISp e TOJBKO YBEIMUNBACT
U300paKkeHNe, TaHHOE OOBEKTUBOM U, HE MIPUOABIISII HUYETO HOBOTO, /1A€T YBEIMYECHHOE
o0paTHOE ¥ MHUMOE N300paKeHHE pacCMaTPUBAEMOro 0ObEKTa.

[TpaBua MOIB30BaHMS] MUKPOCKOTIOM:

Mukpockon MoMENarT Ha padodeM CToJIE Ha pacCTOSHUM 3-5 CM OT Kpasi CToJIa pyYKOn
Kk cebe. CHauaa cTaBaT 0OBeKTHB ¢ MadbiM yBemuuenueM (10%) u mpu 5TOM yBenudueHun
YCTaHABJIMBAIOT HAWJIy4IIEEe OCBEIICHUE, KOTOPOE TOCTUTAETCS IPU PETYIUPOBKE MOJIOXKE-
HUS 3epKalia, KoHJeHcopa u nuadparmel. Ha peIMETHBIN CTOJIUK nome-
LIAOT Mpenapar | 3aKpeIUIsioT €ro KIEMMaMH.
OmnyckaroT 0ObEKTHB MPHU MOMOILIKM MAaKPOMETPHUUECKOIO BUHTA MOYTH JI0 CONPUKOCHOBE-
HUS C IPEAMETHBIM CTEKJIOM. MEIJIEHHO BpalllatoT MaKpOBUHT ITPOTUB YaCOBOM CTPEIIKH 10
MOSIBJICHUSI YETKOTO U300paKeHusl Tpernapara.

Mopddoaorus 6akrepuii, niiecHeBbIX TPUOOB, TPOKIKe

U TEXHUKA MX MUKPOCKONMPOBAHUSA



Heab 3aHATHA: 0O3HAKOMIJIEHHE C MOP(OJIOTHEN MUKPOOPIaHU3MOB U METOIAMU UX U3Y-
YEeHHsI 10 MUKPOCKOTIOM; MTPHOOPECTH YMEHHSI U HABBIKU PAOOTHI C MUKPOCKOTIOM.

Xoa 3aHATUSA

1. O3nakomiienue ¢ Mopdoiorueit 0akTepuid, IIECHEBBIX IPUOOB U
JPOXOKEH U MPUHITUTIAMH X CUCTEMATHKH
2.03HaKOMJICHHE C  METOJaMH  TOATOTOBKA  TNPWXU3HEGHHBIX |
(UKCUPOBAHHBIX OKPANIEHHBIX MPENapaToB MUKPOOPTAHU3MOB
3. O3HaKOMJIEHUE C METOJIOM OKpacku OakTepuii mo ['pamMmmy
4. CamocTosiTenbHas paboTa
CamocrosiTeibHas padoTa

1. IlpuroroBnenue GUKCHPOBAHHOTO Ma3Ka U3 cMecH OakTepuil. M3yueHnue
JEMOHCTPAlMOHHBIX ITPENApaToB.

2. N3yuenne KyJbTypallbHbIX CBOMCTB MHUILIEIUAIBHBIX IPUOOB, BHIPAILIEHHBIX
B yamkax [lerpu Ha cpene cycno-arap. [IpurorosieHne Npyu>KU3HEHHBIX IIpenapa-
TOB THUIIA «PA3AABICHHAS KAILIS».

3. Nzyuenne MopGoIoTHH KIETOK BUHHBIX JPOXIKEH, IIIEHUYATHIX IPOXOKEH
Mukoaepma 1 ciopooOpa3yroumx ApoAOKeil B Mpenapare «pas3aaBieHHAs
Karuis

4. 3apucoBKa IpenapaToB U 0pOpMIIEHHE TPOTOKOJIA UCCIIETOBAHMUS.

ITosicHeHUsI K 3aHSATHIO

Jlist uccnemoBanrst MOP(HOIOTHH MUKPOOPTaHU3MOB TOTOBST CIEIIAATIbHBIC TIPE-
naparThbl, KOTOPBIC B 3aBUCHMOCTH OT 3a]1a4 MCCIIETOBAHMS MOTYT COACPKATh )KUBBIC HITH
yOHTBIE KIIETKH MHKPOOPTaHU3MOB.

[Ipenapatbl TOTOBAT HA MIPEIMETHBIX CTEKJIAX TOJIUHON He Oonee 1,2-1,4
MM. [ToBEpXHOCTH CTEKIIa OHKHA OBITH THIATEIILHO OUYHUIIICHA M 00e3kupeHa. [ mpuro-

TOBJICHHSI IPENAPATOB JKUBBIX MUKPOOPTaHU3MOB ITPUMEHSIOT IIOKPOBHBIE CTEKJIA TOJIIIN-
HoM 10 0,17 MM, KOTOPBIMU HAKPBIBAIOT Npenapar. KUBbIE KIIETKH MUKPOOPTAaHU3MOB
MOYHO paccMaTpUBaTh I10J1 MUKPOCKOIIOM B HEOKPAILICHHBIX IIperapaTax u npenaparax,
OKpaLIEHHBIX IPUKU3HEHHO.

[Tpmxu3HEeHHOE UCCIIeIOBAHNE MUKPOOOB MPUMEHSETCS B IPAKTUYECKUX JTA00paATOPUSIX
BEChbMa OIPAaHUYEHHO: U3-3a MAJION KOHTPACTHOCTHU KHUBBIX KJIIETOK 3TOT METOJ] IIPUTO/ICH
JUTst ©3ydeHust MOP(HOJIOTHH TOJIBKO KPYITHBIX MUKPOOOB, HAITPUMEP MHUKPOCKOTTHYECKUX
rpu0O0B; B MPUKU3HEHHBIX MperapaTax 0akTepuil UCCIeNYIOT TJIaBHBIM 00pa30M MOBUXK-
HOCTbH KJICTOK.

MeToabl IMPUTOTOBJICHUSA MHKpOﬁHOJ’IOI‘I/I‘leCKI/IX npemapaTron:

«Bucsiuasi kamisp: HG6OJ’IBIHYIO KaIllIt0 CYCIICH3HUU KJICTOK HAHOCAT HAa ITOKPOBHOC
CTCKJIO, 1 OCTOPOKHO HAKJIAAbIBAIOT HA HCI'O IIPECAMCTHOC CTCKIIO C HYHOHKOﬁ Tak, YTOOBI



Karuisi CBOOOJHO MOMeIIanach B IeHTpe yriryonenus. Kpas JlyHOUKH peBapUTENbHO CMa-
3BIBAIOT Ba3€JIMHOM, MpEenapaT NepeBOpauYMBaOT U MUKPOCKOIUPYIOT (MIOJABUKHBIE MUK-
POOPTaHU3MBI).

«Pa3naBneHHas Karwishy HEOKPAIICHHBIN Mpenapar: Ha MPEIMETHOE CTEKJIO HAHOCAT KaIlIo
KUAKOCTH (TIpH paboTe ¢ OaKTepusiMU, IPOAOKAMU  — BOJOMPOBOJHYIO BOAY, MUKPO-
CKOIMYECKUMH I'PUOAMH — CMECh PABHBIX 00bEMOB 3TUJIOBOTO CIUPTA U TIMLEPHUHA), BHO-
CAT B HEE HEMHOI'O MCCIIETyEMbIX MUKPOOPIaHU3MOB, Pa3MEIINBAIOT U HAKPBIBAIOT I10-
KPOBHBIM CTEKJIOM. V3IHIIIKK BBICTYNMBILEH >KUIKOCTH YAAISIOT GUIBTPOBATILHON OyMa-
TOM.

«Pa3naBneHHas Karwishy OKpallleHHbIN MpernapaT: K Karjie MUKpOOHOM CyCrieH3UH Ha Mpe-
METHOM CTEKJIe J00aBISIOT KAIlIo CJIadoro pacTBOpa KpacuTes, 3aTeM pa3MelInBaloT U
HAKPBIBAIOT MMOKPOBHBIM CTEKJIOM (AudhepeHInpoBaHuUs KUBBIX U MEPTBBIX KJIETOK).

JTanbl IPUTrOTOBJIeHUS] GPUKCHPOBAHHBIX OKPAILIEHHBIX MIPENapaToB:

IIpuroroByienne Ma3Ka: Ha IPEAMETHOE CTEKIIO HAHOCST KaIUTI0 BOJAOTIPOBOJHON BOJIBI,
BHOCAT B HE€ HEOOJIBIIIOE KOJIMYECTBO UCCIEyEMOr0 MaTepraa, B3sIToro U3 mioTHON
cpeabl 0akTepuaIbHOM MeTie, U pa3MENIUBalOT (B ClIy4yae pocTa Ha JKUJIKOU cpejie Ha
CTEKJIO HAaHOCST KaruTto MUKPOOHOM cycrieH3un). MUKpOOHYIO B3BECh pPa3Ma3bIBaIOT IET-
Jeit Ha rmIomany 2—3 cM? TOHKUM CJIOEM.

BoicymmBanue u (pukcanus: Ma30K BBICYIIIMBAIOT HAa BO3AyXE UM B CTPYE TEIIOIO BO3-
JyXa HaJl TUIaMEHEM CITUPTOBKH, JIepKa CTEKJIO Ma3KOM BBEPX. 3aTeM OXJIAXKACHHBIA Ma30K
(GUKCUPYIOT B IJIAMEHU CIIUPTOBKHU: CTEKJIO C MA3KOM, OOpaIlleHHBIM KBEPXY, MPOBOAAT 3—
4 paza gepes miamsl. [Ipu 5ToM MUKpPOOBI TOTHOAOT, MAa30K MPUKPETUIAECTCS K CTEKITY,
OKpAaIIMBAEMOCTh KJIETOK yiydiiaeTcs. Bo3aMokHa (uKcalys XUMHUYECKUM ITyTEM.
Oxpacka npemnapara, MOXKET ObITh, TPOCTOM U CIIOKHOU. [Ipu MpOCThIX METO/IaX OKPACKU
UCIIOJIB3YIOT OJIHY OKpacky. Ha oxnaxneHHbIH (PUKCUPOBAHHBIA Ma30K HAHOCST PacTBOP
BbIOpaHHOTO Kpacureis. CpoK OKpacKu aHWJIMHOBBIMU KpacutensiMu 1-3 MuH. 3ateM Mma-
30K IPOMBIBAIOT CJ1a00# CTpyei BOJIbl, OCTOPOKHO MPOMOKAIOT bunbTpOBaATLHON
Oymaroii, wu paccMaTpuBalOT  C umMmepcuei. [IpuMeHsoT MeTo ri1aBHbIM 00-
pa3oM Jiy1st 0030pHOM MUKpOCcKOTTUU. CII0KHBIE METOAbl OKPACKHU 3aKJIFOUAIOTCS B MOCIIE-
JIOBATEJIbHOM OKPAIIMBAaHUU JABYMSI WJIH HECKOJBKUMU KPACUTENISIMU. DTH METOJIBI CITyKaT
1 qudpepeHmanuy BUI0B MUKPOOOB T10 CITOCOOHOCTH K OKPAITUBAHUIO UJTH JJISl BHISIB-

JICHUS OTJICTLHBIX KIIETOYHBIX CTPYKTYP.
Oxpacka Oaktepuii o metoty ['pamma siBnsiercs nudepeHnnanTbHON 1 IMUPOKO UCTIONb-

3yeTcs JUIsl ONIPeeIICHNs BUI0BOM pHHAAIexKHOCTH OakTepuid. [1o aToMy criocoOy onHu
OakTepuu MPOYHO OKPAITUBAIOTCS B CHHE-(DHOJIETOBBIN 1IBET (IPaMIIOJIOKUTEIbHBIE OaK-
Tepuu, rp+), Ipyrue o0eCIBEYNBAIOTCS B MPOIIECCE OKPACKHU, U BBISBIISIOTCS TOJBKO MPU
JIOTIOJTHUTEIbHOM OKpAIIIMBAHUH B KPACHBIH LBET (rPaMOTPHUIIATSIIbHBIC OaKTepUH, IP—).



CriocoGHOCTh OKpamuBaThes 1o ['paMMy omnpezenseTcs: pa3indusiMi CBONCTB U XUMUYe-
CKOT'O COCTaBa KJIETOYHOU 000J0YKH U IUTOIIIA3MAaTHIECKON MEMOpPaHbl y OaKTEpHid.

Mopdosorus 6akTepuii

baktepuu — 310 Menpyaiinme, B OONbIIMHCTBE CBOEM 0eCXJIOPOPUILIbHBIE OTHOKIETOYHbIE
OpraHMU3Mbl, OCHOBHBIM CIIOCOOOM pPa3MHOXKEHMsI KOTOPBIX SIBISIETCS BET€TaTUBHOE JIEJIe-
HUE KJIETKH [10I0JIaM.

[To popme GakTepuu MPUHATO ACTUTH HA:

IapOBUAHBIE (KOKKH)

a) MOHOKOKKH — KJIETKH PACIOI0XKEHbl OAMHOYHO O) AUIIIOKOKKHA — KOKKH, CO€JIMHEHHBIE
10 JIBa;

B) TETPAKOKKH — KJIETKH, PACIIOJI0KEHHBIE IO YETBIPE;

I') CTPENITOKOKKH — KOKKH, PACIIOJIOKEHHBIE B BUJIE€ JUIMHHOM UJIM KOPOTKOW LIENOYKH;

1) CaplIMHbI — KOKKH, PacOJIO’KEHHBIE B BUJIE MTAKETOB;

€) cTapIIOKOKKHU — OECIOPSA0YHOE CKOIJIEHHE KOKKOB, Yallle B BU/I€ IPO3/IbEB BUHOTPAA.
[TamoykoBUAHBIE 1O  PACHOJIOKEHUIO TANOYEeK  MOAPA3JCISIOT  Ha
JTUTUIO0AKTEpUH — MAJIOUKH, COSTMHEHHBIE MOMApHO, CTPENTOOAKTEPUN — MATOYKH, PACIIO-
JIOKEHHbIE B BUJE LIETIOUKH, U3BUTHIE (POPMBI (BUOPHOHBI, CIUPUIIIBI, CIIUPOXETHI).



DOu3n010rusi MUKPOOPraHU3MOB

MeTtoabl KyJbTHBHPOBAHUS MUKPOOPTaHU3MOB

eab 3aHsATHS: 0O3HAKOMJICHUE C TIPUHIIUIIAMH ITPUTOTOBJICHUS MTUTATEIBHBIX CPEJl U
METO/IaMH BBIPAIIMBAHUS MUKPOOPTAHU3MOB B JJAOOPATOPHBIX YCIOBHSX.
Xoa 3aHATUSA

1. O3nakomiieHHE ¢ (HU3UOJIOTUEH MUKPOOPTAaHU3MOB M C OCHOBHOM
TEPMHUHOJIOTUEMN.
2. O3HaKOMJIEHHE CO CBOMCTBAMHM M KJIacCHU(UKAIMEH MUTATEIbHBIX Cpe/T
3. O3HaKOMJICHHUE C YCIOBUSMHU BBIPANTUBAHUSI MUKPOOPTAHU3MOB U
METOJIaMH MX [OCEBa Ha MUTATEILHBIE CPEIbI
4. CamocrosTenbHast padboTta
CamocrosiTesibHast padoTa

1. O3HakoMIIEHHE C KOJUIEKIIUEH MUTATETIBHBIX CPE U UX OIHUCAHUE.
2. [ToceB B3BeCH MHUKPOOPTAHU3MOB Ha TIOBEPXHOCTH MACOTIEIITOHHOTO arapa
B vamike [lerpm.
3. OdopmieHue IpoTOKOJIa UCCIETOBAHUS.
IMosicHeHMS K 3aHATHIO

[IurarenbHbIE Cpeabl CIYKAT IS BBIICIICHHS U3 UCCIEAYEMOTO MaTeprUalia YUCThIX
KyJbTYp MHUKPOOOB M M3y4YEHMsS] UX CBOMCTB. IluTaTenbHbIC Cpejbl SIBISIOTCS OCHOBOM
0aKTepUOJIOTUUECKUX PabOT, HEPEAKO OMPEACIIsisi CBOUM KaueCTBOM PE3yJIbTAaThl UCCIIC-
JTOBaHUM.

B cocTaB cpen, mpuMeHsieMbIX TSI BRIPAIIUBAHUS OaKTepui, BXOASAT HEOOXO-
JIUMBbIE JJIs1 IOCTPOEHHUS OEJIKOB LUTOIIa3Mbl OPTaHOTEHBI: a30T, YIJIEPOl, BOAOPO,
KHCIIOPOJI; a Tak)Ke€ HEOpraHu4ecKue coeAuHeHus, coaepskaumme Qocdop, kamui,
cepy, HaTpuid, MarHui, »ejie30 U MUKPO3JIEMEHThI: KOOanbT, WOJ, Maprasel, 0op,
LIMHK, MOJIMO/IEH, Mellb U Jp. Bce nepeuncieHHblie 3IeMEeHThI JOJKHBI HaXOAUThCS B
MUTATENLHOU CpeJie B y1000yCBOSIEMOM JIJIs1 JAHHOTO MUKPOOPTraHU3Ma COEAMHEHUH,
MpUYEeM TPeOOBaHUS PA3TMYHBIX MUKPOOOB B 3TOM OTHOILIEHUH Pa3HOOOPa3HBI.

[IuTarenbHbIE BEUIECTBA MOTYT YCBAaUBAaThCsl MUKPOOAMH TOJIBKO TIPU OMIpeie-
JIEHHOM pPeaKIMK MUTATENbHOM Cpeibl, TaK KaK MPOHUIIAEMOCTh 000JI04€K MUKPOOHBIX
KJIETOK M3MeHsieTcsi B 3aBucuMocTu oT pH cpenbl. [ToTpeOHOCTh B MUTATENBHBIX Be-
miecTBax M (PU3WYECKUX YCIOBHUSX y Pa3IUYHBIX BUIOB MUKPOOOB HEOJMHAKOBA U
3TUM UCKIIIOYAETCS BO3MOKHOCTD CO3JaHUs] YHUBEPCAIBHOM MUTATEIBHOM cpenbl. 110
KOHCUCTEHIIUH PA3INYAlOT MJIOTHBIE U KUJIKUE NUTATEIbHbIE cpebl. [[noTHRIE nHuTa-
TEJbHBIE CPEIbl TOTOBAT U3 JKUJIKUX MOCPEICTBOM MPUOABICHUS K HUM KIICEBBIX BE-
IIECTB: arapa M kenaruHa. Arap-arap (Io-MaJlaliCKH - JKeJi€) — MPOJIYKT PaCTUTEIb-
HOT'0 TPOUCXOXKICHUS, T0OBIBAEMBII U3 MOPCKUX BOJ0pociiei. B Boje arap-arap pac-
TBOpsieTcs pu Temrieparype 80-86 °C, 3actynneBaer npu 3640 °C.

Kenatun — 0enkoBOE BELIECTBO )KUBOTHOTO MTPOUCX0XK IeHUs. [ [puMenenue ero
KaK YIUIOTHUTENSI OTPaHUYEHO U3-3a HU3Kou (22-21 °C) TeMriepaTypbl pa3KWKEeHUsI.



[110THBIMU CpelaMu SIBIISIIOTCSA, HapuMep, MsiconenTonubii arap (MITA), cycno-arap
(CA), MsicOTIENTOHHBIH JKEJIaTHH.
JIJ1s1 MPUTOTOBJIEHNS THIATEJIbHBIX CPel HCIOJb3YIOT:

1. ITpOyKThI )KUBOTHOTO ITPOUCXOKJIEHUS: MSICO, MOJIOKO, SIHIa, KPOBb U T. .

2. [IponyKThl paCTUTENHLHOTO IPOUCXOXKICHUS: KapTOQelb U JIp.

3.0Oprannyeckne 1 HEOPraHMUECKUE COCTMHEHUS ONPEIEICHHOTO COCTaBa.

Te cpenpl, i€ UCTIOIB3YIOTCS HATypaJbHBIE MPOMYKTHI, HA3bIBAIOTCS €CTE-
CTBeHHbIMU. CHHTETHYECKHUE TTUTATEIHHBIC CPEIbI, TOCTABICHHBIC U3 XUMHUUECKHIX
COCIMHECHU, Ha3bIBAIOTCSI NCKYCCTBCHHBIMU.

[TutaTenbHbIe Cpeabl JOMAKHBI:

coJiepKaTh HEOOXOJIUMBIC JUIsl MUTAHUS MUKpOOa MUTATENbHbIE BEIECTBA,;

UMeTh peakiuio pH, onTumanbHyrO JUisl BhIpAIIMBAEMOr0 BHJA MUKpPOOa;

UMETh JOCTATOYHYIO BIAXKHOCTh, TAK KaK MUKPOOBI MTUTAIOTCS 110 3aKOHAM
muddy3un u ocMoca;

OBITH CTEPUIILHBIMH, OOCCTICUNBAsT TEM CaMbIM BO3MO>XHOCTH BBIpPAIIIMBAHUS UH-
CTBIX KyJIbTYP MUKPOOPTaHU3MOB.

[TuTaTenpHbIe Cpebl MOAPA3AEIAIOTCS Ha Cpebl 00IIero Ha3HAYCHUS U CIie-
nuanpHbie. K mepBoil rpyrine oTHOCATCS MSCOIENTOHHBIE: arap, OyJIbOH, MUTATEIb-
HbIN kenatud. Cpenpl oOiero HazHaueHus (0O0IIeyInoTpeOUTEIbHbIE) UCTIONb3YIOT
JUTSI BBIpAIIMBAHUSI MHOTHX TATOT€HHBIX MUKPOOOB U MMPUMEHSIOT B Ka4€CTBE OCHOBBI
JUTS IPUTOTOBJICHUS CIICIIUATIBHBIX CPEl, 100aBIsisi K HUM KPOBb, caxap, MOJIOKO, Chl-
BOPOTKY U JIpyTM€ WHTPEIUEHTHI, HEOOXOAUMBIC JJII POCTa TOrO WM MHOTO BUJA
Mukpo6Oa. K cneruanbHbIM MUTATETBLHBIM Cpe/laM OTHOCSITCS 3JIEKTUBHBIE (M30upa-
TeJbHbIE) U AU (HepeHInaTbHO-TUarHOCTHUECKUE TUTATEIbHBIE CPEBI.

OnexTuBHbIC (M30UpaTenbHBIC) cpepl. [IpuHIMIT UX cO37aHUS OCHOBAH Ha yJIO-
BJIETBOPEHUHN OCHOBHBIX OMOXMMHUYECKUX M DHEPIEeTUUYECKUX MOTPEOHOCTEN TOTO BHIIA
MHUKpOOa, I KyJIbTUBUPOBAHUS KOTOPOTO OHHU TMPEIHA3HAYAIOTCS U MEHEE MPHUTOTHBI
WJTM BOBCE HEMPHUTOMHBI [T Pa3BUTHUS APYTHX MUKPOOOB.

JudbdepennnanbHO-TMarHOCTHYECKUE MTUTATENbHBIC CPEbl: UCTIOMB3YIOT JIJISl OTpe-
JEJIeHHs] BUAOBOW MPUHAIJICKHOCTH MCCIEyeMOro MUKpoOa, OCHOBBIBAsICh HA OCOOEHHO-
cTsix ero oomena Bemects. [lo cBoemy HazHaueHHIO qudPepeHInanTbHO- TUAaTHOCTUYECKUE
MUTATEIbHBIE CPEIbl PA3ICIISIIOTCSA HA YETHIPE OCHOBHBIE TPYTIIIHI:

1) 1St BBISIBIICHUS TIPOTEOTMTUYCCKON M TEMOJTUTHYECKON CIIOCOOHOCTH
MUKpPOOOB, COAEpIKaLIUE B CBOEM COCTaBE OEIKOBBIE BEIIECTBA: KPOBb, MOJIOKO,
KEJIaTHH, CBEPHYTYIO KPOBSHYIO CBIBOPOTKY;

2) ¢ naauddepeHTHBIMA XUMUYCCKUMH BEIIIECTBAMU, KOTOPBIE CITy)KaT HC-
TOYHHUKOM TTUTAHMS JJII OJTHUX BHUIOB MUKPOOOB M HE YCBAWBAIOTCS JPYTHMH,

3) ¢ yriieBolaMi 1 MHOTOATOMHBIMH CITUPTAMH ISt OOHAPYKEHHUS
COOTBETCTBYIOIMUX (hEPMEHTOB;

4) nns onpeaeneHUs peaylHupyoeld CliocOOHOCTH MUKPOOOB.



JInst )KU3HENeATeTbHOCTH MUKPOOPIaHU3MOB CYILIECTBEHHOE 3HAUEHUE MMEIOT HE
TOJIbKO COCTAB MUTATENBHOU CPEIbl, HO U Takhe (PaKTOPhl, KaK KUCIOTHOCTb CPEJIbl, a3pa-
1us, TEMIeparypa, CBET, BIAKHOCTh. Pa3BUTHE MUKPOOPraHU3MOB BO3MOXHO JIUIIb B
OTIpEeICTIEHHBIX Mpeienax Kaxa0ro (akTopa, MpuIeM JAJs pa3IndHbIX TPy MUKPOOOB 3TH
npeJiesbl 4acTO HEOAMHAKOBBI.

Kucnotnocts cpennl (pH) nmeer pemnaroiiee 3HaueHUE AJ11 PpOCTa MHOTHX MUKpPOOOB.
bonpmmHCTBO OakTepuil iydiue Bcero pacret npu pH, 6auskom k 7,0; HanpoOTUB, MUKPOCKO-
NUYEeCKUe TPUOBI MPEANOYUTAIOT CIA00KUCITBIE CPEIBI.

Adpanus. [Torpe6HOCTH B CBOOOTHOM KUCIOPOAE Y MUKPOOOB HEOJINHAKOBBI.
AspoObI U (aKkyIbTaTUBHBIE aHAAPOOBI BHIPAIIMBAIOT MPU JIOCTYIE KHCIOPOAa B 0ObIU-
HBIX YCJIOBHSX BO3IYIIHOU cpenbl. KynbTuBHpOBaHrEe aHa3pOOOB MPOU3BOAUTCS B Oec-
KHCIIOPOJIHBIX YCIOBHSIX, KOTOPBIE JOCTUTAIOTCS PA3TUYHBIMU IPUEMaMHU.

Temnepatypa. {15 onTUMaATBHOTO Pa3BUTUS MUKPOOPTaHU3MOB HEOOX0[MMa TeMIIe-
paTypa, COOTBETCTBYIOIIAsl BUJIOBBIM MOTPEOHOCTSIM KYJIBTYPHI.

BonpmHCTBO BUIOB OaKTeprii aKTUBHO PA3MHOKAETCS MIPHU TEMIIEPAType

36-37 °C, munenuansubie rpudbl — mpu 25-30 °C, X070/1011001BbIE MUKPOOBI TIPH TEM-
repaTtype B npejenax ot Omo 20 °C. [nst Ternoato0uBbIX MUKPOOOB OII-
TUMalbHas Temneparypa pocta — 4565 °C. [Ipu OTKIOHEHHWH TeMIlepaTypbl OT ONTH-
MaJIbHOM, pa3BUTHE MUKPOOPTaHNU3MOB 33€PKUBACTCS.

CgeT. BombIIIMHCTBO MUKPOOPTaHU3MOB HE HYXKIAIOTCS B CBETE, a MPSMBIE COJTHEY-
HBIE JIy4d MOAABIISIIOT UX pa3BUTHE. TeXHHKa MOCEBOB MHUKPOOPIaHM3MOB B IPOOMPKHU U
yamku [letpu ¢ nuraTenbHON cpesioi, NO3TAHO, IOKa3aHa Ha PUCYHKaX HUXKE.
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Pucynok. IloceB MUKPOOPraHu3MoOB B IPOOHPKH €O CpeIoii:

a, € - CTepuIIN3alys NeTinu; 0 — cTepuin3anus KpaeB NPpoOUPKH; B, T — B3ATHE U TIOCEB Ma-
Tepuania; 1 — 3aKpblBaHUE MPOOUPOK MpoOKaMu
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PucyHnok. PacceB KyJabTypbl MUKPOOPIraHM3MOB HA MMOBEPXHOCTH IJIOTHOM
cpeasl mmartesaeM: 1 — mmarens J{puranbckoro; 2 — pacceB; 3 — pocT MUKpPOOP-
raHM3MOB I0OCJIe pacceBa

CaHuTapHO-MUKPOOHOJIOrHYECKUH KOHTPOJIb OKPY/KAIOLIEeH cpeabl

OcHoBHoli nenpo CMK siBnsiercss npoduiiakTika MHPEKIUOHHBIX 3a00JIEBaHUM Ye-
JIOBEKA, M B YACTHOCTH MUUIEBBIX 3a0071€BaHUN MUKPOOHON MPHUPOBI, TOCKOIBKY pa3yiny-
Hble OOBEKTHI BHEIIHEH Cpe/ibl — BOJIA, [TOUBA, BO3/1yX, MHBEHTAph, OJEXK/]A U JIp., 3arpsi3-
HEHHbIE 0O0JIE3HETBOPHBIMU MHKPOOpPraHM3MaMH, MOTYT CIIOCOOCTBOBATh Iepeaaye BO3-
Oyautenei 3a00j1€BaHU OT OOJBHBIX K 3J0pOBOMY uelnoBeKy. Kpome TOro, BHEUIHSS
cpena, oOMIbHO 3arpsi3HEHHAs MUKPOOPraHU3MaMH, CHU)KAET CTOMKOCTh MPOIYKTOB MPU
XpaHEeHNH, 00CEeMEHs UX BO30OYAUTEIIMU MUKPOOHON MOPYH.

Bona — OnaronpusTHas e€cTeCTBEHHasl cpela JUlisl pa3BUTHS MUKPOOPTaHU3MOB.
['maBHBIM (haKTOPOM, OTIPEAEIISIIOIIIM HaJTMYUe MUKPOOPTaHU3MOB B BOJIE, SIBJISIETCS] HAJIH-
Y€ B HEW MUTATENIbHBIX BEILECTB B BUAE PACTBOPEHHBIX OPraHMYECKUX M MHHEPAJIbHBIX
areMeHTOB. KoanmiuecTBO MUKpOOPTraHU3MOB MPSIMO NPONOPLHUOHAIBHO CTENIEHU 3arps3He-
HUSA BOJbl. B 3aBUCMMOCTHM OT MCTOYHHMKOB 3arpsA3HEHUsI BOAbl COCTaB MUKPOQIOPHI
CWJIBHO paznuyaercs. B Boje MOryT HaX0IUThCS TUITUYHBIE IOYBEHHBIE CanpOUTHI, CIie-
nuduUecKre BOJHbIE M/0, a TAK)KE MAaTOreHHbIE BU/Ibl. BakTeproaornyeckuii aHanms BOAbI
MPOBOASAT Yalle BCEro MyTeM BbICEBA OMPEEICHHOT0 00beMa BO/IbI Ha MJIOTHHIE MUTATENb-
Hble cpenbl. [Ipu uccnenoBanny Boibl HEOOXOAMMO MOATOTOBUTE CPEY U IMIPOU3BECTH TO-
ceB uccieayeMoil Boasl. [lomyueHHble JaHHBIE OPOPMUTH B BHJIE€ TAOIMLIBL.

Bakrepuonorunyeckuii aHanus soabl

HMcTouHuk BOIBI KomanuectBo M/0 B 1 M1 3aKII0YeHHUE O YUCTOTE
HCCJICIOBAHHOMN BOJIBI BOJbI
Jluctunnsar
Bonomnpoon
Bonoem
ITo coaeprkanuio o0IIero ynciaa 6aKkTepuil B 1 MJI MO’KHO CEJIATh 3aKIr0Ye-

Hue: uuctas — 10 100 6akrepuii B 1 mu1, comuutenbHoi unctothl — 100-500 6akTepuid,
3arpsizHeHHast — 500 u 6osee OakTepuil.



Komnerennuu: [IKC-1 Cnocoben cobupams, ananuzuposams u cucmemamusuposams

UCXOOHble OaHHbLE 011 NPOEKMUPOBAHUSL CUCMEM 8000CHAOCEHUS, 0OB0OHEHUSL U 80000~
8e0eHUsl UNU UX INEMEHNO08,

[IKC 1.5 Ananuzupyem u coenacogvisaem npoekmuyro uHGOpMayuo no cucmemam 6o-

00CHAOICEHUS,, 00B0OHEHUS U 8000OMBEOCHUS UM UX IJIEMEHMO8 OJ1 HOO20MOBKU AKMY Alb-
HbIX NPOEKMHBIX PeUleHULl 8 COBPEMEHHBIX VCIOBUSX.

KosnoxkBuym Ne 1

Bapuanrt Ne 1.

1. KpyroBopot Boasl B ipupoe (cxema, npoueccel). M3oTonHelil coctaB Boasl. Okuc-
JUTENHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BOJABI (HA KOHKPETHBIX NMPUMEpPaxX U ypaBHE-
HUSX peaKIui).

2.KuHeTnka XMuMHUYECKHUX MIPoLieccOB. BiusiHue TeMiiepaTyphl BOJIbl HA CKOPOCTh peak-
uit (mpasuiio u popmyna Bant-T'odda).

3.0t1nenbHble BUbI OyQEPHBIX PACTBOPOB B MIPAKTUKE BOJONOITOTOBKH.

4. Beraucaute maccy CuSO4 5H,0, Heobxonumyto mist npurotosiaenns 200 cm® 0,05 M
pacTBopa.

KosnoxkBuym Ne 1

Bapuant Ne2.

1. Ctpoenne monexynsl Bojbl. CTpyKTypa )KUIKOM BOJBL. MEXMOIEKYISIPHBIE BOJO-
POJIHBIE CBSA3H (IIPOJAEMOHCTPUPOBATH PUCYHKAMH U CXEMaMH).

2. Ilpupoanbie BOJbI KaK aucliepcHble cucTeMbl. [loBepxHOCTHBIE siBIeHUA. AcopO-
1[MSI Ha TIOBEPXHOCTH TBEPJIbIX TeJ, AecopOuus. AncopOeHT, aicopOoTuB, aacopoar,
(pacKpBITh CMBICIIOBOE COJICPAKAHUE).

3. PactBopuMOCTH ra30B Bojie (0T Kakux (pakTOpPOB 3aBUCUT). 3aKOH [ eHpH.

4. BeluncinuTe KOHIIEHTPALMIO MOHOB BOAOPO/Ia B PACTBOPE C KOHUEHTPALIMEN THAPOK-
cu-uoHoB 10 MoJIB/I1.

KosnoxkBuym Ne 1

Bapuant Ne 3.

1. Bona — amdomnur. Jlucconuanus Boabl, HOHHOE MPOU3BEICHUE BOJIbI, BOJOPOIHBIN U
TUAPOKCUIIBLHBIN MoKa3zaTeu. 3HaueHue BenuuyuHbl PH 11 u3uko-xuMudeckux u
OMOJIOTUYECKUX TTPOLIECCOB (TIPUMEPHI).

2. @aKTOpPHI, OT KOTOPBIX 3aBUCUT 00OTaIeHne BOAbl KUCI0poaoM. Ce30HHBIE U CYyTOU-
HbIe KOJieOaHusI KOHIIEHTpAIHi Kucaopoaa B Boje. [lonoxuTenpHas U oTpuliatenbHas
pOJIb KUCT0pOa (MPOUJUTIOCTPUPOBATH IPUMEPAMHU B BUJIE CXEM U YPABHEHHI MPOLEC-
COB).

3. DIJIEeKTPOKMHETHYECKUN (A3€Ta-MOTEeHINANT) U TEePMOJIUHAMUYECKHUI MMOTEHIINAIBI.
[TosicuuTe, moueMy a3eTa-MOTEHIMAM SIBISETCS MEPOU YCTOMYMBOCTU KOJIJIOUMIHBIX CH-
CTEM.

4. IlpuBeauTe Ka4eCTBEHHBIM COCTaB arleTaTHON Oy(depHON CMECH M yKaKUTE MeXa-

HU3M €€ JCHCTBUSA NpHU NMpUOABIECHUU HEOOJBIIOrO0 KOJWYECTBA PAacTBOpa ILEIOYU
NaOH.



KossokBuym Ne 1

Bapuant Ne 4.
1. Bydepusie cucremsl. bydepnas emkocts. [IpuBenute hopmynbl 11t pacueTa BeIH-
yrHbl PH OydepHbIX pacTBOPOB a) U3 CMECH ¢1ab0il KUCIOTHI U €€ coNu; 0) s cMecel
c1a0bIX OCHOBAHUM C UX COJISIMH.
2. IMosicaute cymHocTh Tuaponu3a Ha npuMmepe comm NapCOs . [Ipuenute hopmymy
JUIA pacueTa KOHCTaHThI THAPOJIN3a STOU COIU
3. BpemenHnas sxecTkocTh BoJibl. CrIOCOOBI €€ yCTpaHeHusl (YpaBHEHUS PeaKkiuii).
4. Bpruuciure: a) MacCOBYIO JIOJIO BEIIECTBA B MPOIEHTaX; 0) MOJSPHYIO KOHIICHTpa-
IIUI0 SKBUBAJIEHTOB pacTBOpa opToochopHOi KUCTOTHI, TOJTYYEHHOTO MPU PACTBOPE-
HHUY KUCIIOTHI Maccoii 18 r B 282 cm® Bossl, ecim TtoTHOCTH ero 1,031 r/em®.

KosnoxkBuym Ne 1

Bapuanrt Ne S.
1. Obmas, BpeMeHHasi, IOCTOSIHHAs BUbI )KECTKOCTH BObL. [IpuBenuTe ypaBHeHus pe-
aKIMM YCTpaHEHUS IOCTOSIHHOM KECTKOCTH BOJIbI
2. Bug rubpuausanuu aToMa KUciopoja B MoJieKyJie Boasl [IpuunHa BOZHUKHOBEHHUS
JUIIOJIBHOIO MOMEHTA BOJIBI.
3. Paznuunble popMbl yraekucaoTbl. CTaOUIBHOCTD BOJBI U €€ OLICHKA.
4. PaccuuraiiTe Maccy raiieHol U3BeCTH, HEOOXOIMMOM I YCTPAHEHHSI BPEMEHHOU
KECTKOCTU B OJTHOM KyOMYECKOI METPE BOJIbI, €CJIU KECTKOCTh BOJIbI paBHa 7 K.

KosnoxkBuym Ne 1

Bapuant Ne 6.
1. IlpuBeauTe ypaBHEHUS KaU€CTBEHHBIX PEAKIIMI HA HOHBI (KATHOHBI 1 aHHMOHBI ) KECT-
KOCTH.
2. Kakue cuctembl Ha3biBatoTCcsa Oypepusimu? [IpuBenure npumepsl OydepHbIX cMeceit
Y YKOKUTE UX POJIb B IPOIIECCaX BOAOMOATOTOBKH.
3. Ilokazarenu kadyecTBa MUTHEBOM BOJLI. BemecTBa, 00ycliaBiIMBarOIIMEe OpraHoJien-
TUYECKHUE KaueCTBA MUTHEBOU BOJIBI.
4. Berauciute HeOOX0UMYI0 103y, Mr/11, koaryistHTa Aly(SO4)3, CHIKAOITYIO T1ie-
JIOYHOCTH 00pabaThiBaeMoii BoJibI Ha 0,7 Mr-3KB/II.

KosnokBuym Ne 1

Bapuant Ne 7.
1. [IpuBenuTe ypaBHEHHE, 10 KOTOPOMY MOKHO BBIPa3UTh YTIEKUCIOTHOE PaBHOBECHE
B IpUpoOHbIX BOAAX U ypaBHEHHE KOHCTaHThI Auccoruanun CO, . [Ipu kakux ycnoBusix
B IPUPOIHBIX BOJAX MOTYT HAXOJUTHCS THAPOKAPOOHATHBIE HOHBI?
2. Ilpu xakux 3Ha4YeHHsIX Mokazatens craduiabHocTH C (> 1;¢ 1; = 1) Boga ckioHHA K
OTJIOKCHHIO KapOOHaTa KaJIbIIMs; arpeCCUBHA 10 OTHOIICHHUIO K METaJUTy U O€TOHY; CTa-
owipHa? O1ieHKa CTaOMIILHOCTH BOJIBI B TIPAKTHUKE BOJAOCHAOKEHUS 110 Beanunne PH u
nHIEKCY JlaHxense.
3. JlaitTe onpeneneHue npouecca KoaryJsiquu. Y KaKATe 3aps/1 KOaryJIMpyoIuX HOHOB
MHUIIEILIBI 30J1s TUapokcua xkenesa (1), crabunusuposannoro xiopumom xenesa (1),
NPUHSB BO BHUMAaHUE 3apsiJi TPaHyJIbl JAHHOTO 307151,



4. Beruuciute PH pactBopa, B koropom POH = 6.

KosnoxkBuym Ne 1

Bapuant Ne 8.
1. Xapakrep 1 UCTOUHUKH 3arpsI3HEHUS BOJOEMOB.
2.Kakue conmu oOyCIIOBIMBAIOT KECTKOCTh BOJbI. KauecTBeHHbIE peaklud Ha MOHbI
KECTKOCTU. IOHUTHBIN cTOCOO yMSITUEHHUS BOIbI
3. Ilepeuucnure aHoMalIbHbIE CBOMCTBA BOJIbI. Kak OOBACHUTH HAIMUKE ITUX CBOWCTB
y BOJbI?
4. IlpuBeaute pacueTsl 1o mpurotosiaeHuto 250 i npubnusurensuo 0,1 # pactBopa
HCI.

KosnoxkBuym Ne 1

Bapuant Ne 9.
1. PactBOpuMOCTh TBEpJBIX BELIECTB B BoAE. [Iporiecc pacTBOpEeHUsT TBEPAOTO BEllle-
CTBa B JKUJIKOCTH &) MPUBEAUTE CXEMY IMPOIECCa PACTBOPEHUSI KPUCTAIUIOB XJIOpUAA
HaTpus; 0) yKakuTe (paKkTopbl, OT KOTOPBIX 3aBUCUT PACTBOPUMOCTD 3TOT0O BELIECTBA B
BOJIE; B) UTO SIBJISIETCS MEPOUM pacTBOPUMOCTH TBEPOTO BEUIECTBA?
2. YeM 0OBSICHSIIOTCS @) BBICOKAS TETNIOEMKOCTh BOJIBI? 0) YBEIMYEHUE INIOTHOCTHU BOJIBI
npu ee HarpeBaHuu B uHTEpBase ot 0 g0 4 °C?
3. JlaiiTe xapakTepucTUKy NpupoaHoi Boibl. Kakue noHbI Hanboliee 4acTo cojepKaTcs
B IPUPOHBIX BOAAX?
4 Ilpusenure pacuetsl o npurotosienuto 100 mi 0,1 # pactBopa TeTpabopara HATpUs
NayB407 - 10H,0 — ucxomHoro BemecTna JjIsl YCTAaHOBKU TUTPA XJIOPOBOAOPOTHOM KHC-
notel. [TpuBeauTe ypaBHEHUS JIJIs pacueTa TUTPA U MOJISIPHOM KOHIIEHTPAIlUU YKBUBA-
JIEHTOB TeTpabopara HaTpHsl.

KosnoxkBuym Ne 1

Bapuant Ne 10.
1.Ilepeuncaure 06acTH TEXHUKH, MPOMBILIUIEHHOCTH, I/I€ UCTIONb3yeTcs Boja. Kakue
TpeOOBaHUS NPEABABIAIOTCS K Boje B ObITy 1 AIIK?
2. XuMHu4ueckre CBOMCTBA BOAbL. COCTAaBbTE ypaBHEHHUSI PEAKIIMI B3aUMOJAEHCTBUS BOJIbI
C OKCUJaMHU, COJISIMU.
3.Ilpu cMemMBaHuK pacTBOPOB COJIEH Cynb(aTa aJlOMUHMS U CylIb(UIa HATPUS Kax-
Jast U3 CoJied TUAPOJU3YETCs HeoOpaTUMO 10 KOHIIA ¢ 0Opa30BaHUEM COOTBETCTBYIO-
IIMX OCHOBAHHUSI U KUCJIOTHI. BbIpa3uTe 3TOT COBMECTHBIN T'HPOIU3 HOHHO-MOJIEKYJISAp-
HBIM U MOJIEKYJIIDHBIM ypaBHeHUsiMU. [IpuBenurte ypaBHEHHE CBA3U CTEIEHU TUAPO-
JIM3a ¢ KOHCTAHTOM THIPOJIM3a ISl YKa3aHHOIO CIydasl TUAPOIIHA3a.
4. BeIYmrCIIUTE KECTKOCTh BOJBI, 3Has, uTo B 500 1 ee comepskutcs 202,5 r Ca(HCO3),

Tembr NeNe 8-10.
KosutokBuym Ne2
Bapuant Ne 1.
1.MukpoOuosnorus, onpeneiaeHue, npeamer usydenus. CucremaTika MUKPOOPraHU3-
MOB.



2.CtpoeHue 6aKkTepruanbHON KIETKH. XUMUYECKHUI cocTaB baktepuil. [Tutanue u npixa-

HUE OaKTepHil.
3.Mukpodropa u MakpodayHa akTUBHOTO HJIa.
4. XuMu4ecKre rmoxkasareid kauectBa Bojibl, PH, xectkocth, XIIK, BITK.

KosnoxkBuym Ne2

Bapuant Ne2.
1.Mopdomorus 6axkrepuii. Hutyatsie dopmbl GakTepuii. I3MEHUHBOCTH MHKpOOpTIa-

HU3MOB.
2.XapakTep U UCTOYHUKH 3arpsI3HEHUI BOJJOEMOB.

3.BiusiHue BHEUTHUX YCJIOBUHM Ha pa3BUTHE MUKPOOPTaHU3MOB. DakTopsl pocta. Bin-
SHHE TeMIIepaTypbl, CBETA, PEAKI[UU CPEIbI.

4.Pa3zMHOXeEHUE, IBIKEHHE, CIIOPOOOpa3oBaHuE OAKTEPHIA.

KosnoxkBuym Ne2

Bapuant Ne 3.
1.BisiHre BHEIIHUX YCIIOBUM HA pa3BUTHE MUKpPOOpraHn3MoB. DakTopel pocTa.
2.AHa’po0OHbBIEC MPOIECCHl OUUCTKU CTOYHBIX BOJ. MexaHHU3M METaHOBOI'O OpOXKEHUSI.
COpaxuBaHue B METaHTEHKAaX.
3.buoiieHo3bI OMOIOTUYECKOM TIIICHKH.
4. VIcTOYHUKH TPUCYTCTBUSI COEAUHEHU a30Ta B BOJIOEMAX, UX NPUPOJA. AMMUAK, HUT-
PUTHI U HUTPATHI.

KosnoxkBuym Ne2

Bapuant Ne 4
1.icTOYHUK NTOSABIEHUS COCIMHEHUN MEY B MIUTHEBOU BOJE, BU/ TPUCYTCTBUSA KEJI€3a
Y Maprasiia B HaTypajibHOU BOJE, BIUSHUE Ha KAUECTBO MUTHhEBOM BOAbL. O0e3kKene3u-

BaHUE, IEMaHTaHU3ALIMS.
2.Yto nounmaercs nox [TJIK? Hopwmsr TIJIK, koHTpOb 32 coOMI0IeHHEM HOPMATHUBOB

IK.
3.A3poOHbIe MPOLECChl OYUCTKUA CTOYHBIX BOJI. buonoruvyeckue (GUIbTphl.
4.JlpIxaHre MUKPOOPTraHU3MOB U X POJIb B KPYTOBOPOTE BEIIECTB B IPUPOJIE

KosnoxkBuym Ne2

Bapuanr Ne §
1.OcHOBHBIEC TPUEMBbI TEXHHUYECKOTO BO3JEHCTBUS HAa MUKPOOHOE HACEJIEHHWE BO/IBI.
Bpennbie u mone3Hbie MUKPOOPTaHU3MBbI. JKH3HEACATETPHOCTh MEKPOOPTAaHU3MOB Ha
BOJIOTIPOBOJTHBIX OYMCTHBIX COOPYKCHHUSIX.
2.CocraB ¥ 1oKa3aTeii KauecTBa CTOYHBIX BOJI.
3.YabpTpaMuKpoObl: CTpoeHHUE, (POPMBI, pasMHOKEHUE, BO30YAUTEIN OOJIe3HEH Uelo-
BEKa, )KUBOTHBIX U PACTCHHM.
4.bakrepuodaru.



KosiokBuym Ne2

Bapuant Ne 6
1.CtpoeHue sykapuoTHYECKOU KIETKH.
2. Knaccudukanus 6aktepuil.

3.DEepMEHTBHI.
4 BIIK o, ouniiaeMoro croka. MiioBblii MHIEKC.

KosnoxkBuym Ne2
Bapuant Ne 7
1.Ponb BoibI B pacipocTpaHeHUH MHPEKITMOHHBIX Oosie3Her. OcOOEHHOCTH pa3MHOXKe-
HUSI TATOT€HHBIX MUKPOOPTaHU3MOB U crioco0a ux nutaHus. Cpoku BEKUBAHUS.
2.1TpuHINUII THTHEHNYECKUX KPUTEPUEB KAYECTBA IUTHEBON BOJIBI.
3.IIpouecchl popMUpOBaHUS U CAMOOYHIIICHUS BOJIOEMOB; (DAaKTOPHI BIUSIOIINE HA YKa-

3aHHBIE MPOLIECCHI.
4.I'mapodiopa BOIOEMOB, MATOIC€HHbIE KUIIEYHbIE MPOCTENIINE, OAKTEPUH U BUPYCHI.

Konu-tutp, Komm-uHaekc.

KosnoxkBuym Ne2

Bapuant Ne 8
1.Metoapl 00pabOTKH OCAJIKOB CTOYHBIX BOJI U UX MCIOJIb30BAHHUE.
2.OCHOBHBIE ATallbl MPUTOTOBIECHUS (PUKCUPOBAHHOTO OKPAIIIEHHOTO Mperapara.

3.CtpoeHue OakTepuanbHOM KIETKH.
4. CanuTapHO-TIOKa3aTeIbHbIE MUKPOOPTaHU3MBI.

KomnoxkBuym Ne2

Bapuant Ne 9
1.CynbaroBoccranaBnmBaroniye 0aKTepun, UX OMOreoXuMHUEcKasi pojib B MPPOIHBIX

BOOax.

2.Mukpodiopa aKTUBHOTO HJIa.

3.ABTOoTpO(HBIC OaKTEPUH.
4.Yyactue MUKpPOOOB B MUTPAIIMN XUMUYECKUX PJIEMEHTOB MOJI3EMHBIX BOJI.

KosutokBuym Ne2
Bapuant Ne 10
1.CocTaB MUKPOOHOTO HaceJIeHHs OMOTIIIEHOK, POJIb B IPOIIECCaX OUUCTKH.

2.baktepuanbHas KOppo3usl.
3.ITouBeHHBIE METO/Ibl OYUCTKH CTOUYHBIX BOJI.
4.BnvsHUE XUMHYECKOTO COCTaBa MUTHEBOM BOJIbI HA 3[TOPOBBE U YCIOBUS JKHU3HU HACE-

JICHUA.



KosiokBuym Ne2
Bapuant Ne 11

1.CamoouniieHre BojgoeMa: Tpodudeckas 1emb.

2.030HupoBanue Bojbl. OCHOBHBIE MapaMETPhl KayecTBa BOJbI, U3MEHSIOUIUECS TIPU
00paboTKe BOJIBI O30HOM.

3.MeToabl XJIOpUPOBaHUs IPUPOJHOU BOJBI.

4.TlouBeHHAast OYMCTKA CTOUYHBIX BOJ.

KosnoxkBuym Ne2

Bapuant Ne 12

1.CoBpemenHas kinaccuukaiusi OaKTepuii.

2.®OU3HOJIOTHS MUKPOOPraHW3MOB. XUMUYECKUN COCTaB KIIETKM MHUKPOOPTaHU3MOB.
DepMEHTHI.

3.Bogopocau, KOIOBpaTKU, YEPBHU.

4.0OCcHOBHBIE IPUHLINIBI CHCTEMATUKH MUKPOOPTAaHU3MOB B CUCTEME KMBOTO MHUPA.

TecTbl
Tema. IIpo0ooTOOp BOABI
TecToBbIC 3a1aHUSA
1. IIpo6ooTOOp BOABI HE TOTKEH
a) COOTBETCTBOBATH MPUMEHSIEMOM METOJIMKE aHAJIH3a
0) oTpakaTh yCJIOBHS U MECTO OTOOPA BOJIBI
B) MPOBOJUTHCS TaK, YTOOBI MPOM3OILIN U3MCHEHHUS B COACPKAHUH KOMIIOHEHTOB

WJIN B CBOMCTBAaX BOJIBI

2. Opranu3zanus, ycTaHaBJIMBaroIas BUabl 0T00pa npod
a) BO3
0) UCO
B) ®AC

3. Tunsl BOI, MOAJIEKAIINE AHATU3Y
a) CTOUHbIE
0) MOBEPXHOCTHBIE
B) MTOJ3EMHBIC

4. YcnoBus otOopa mpod BOA, MOMJICKANINX aHATU3Y, PETIAMEHTUPYIOTCS CTaHIap-
TaMHu
a) TOCyJapCTBEHHBIMH
0) MeXTyHapOIHBIMU
B) OTPACJICBBIMHU



5. Pa3oBsIif 0TOOp P06 BOT TPOBOIUTCS
a) BpYUHYIO
0) aBTOMaTHYECKHU
B) BBIOOPOYHO

6. [lepuonueckuii 0TOOp IPOO IPOBOTUTCS
a) Bceraa
0) B ciTydae Bapualliy COCTaBa BOJBI B POCTPAHCTBE
B) B CJIy4yae BapHaIliy COCTaBa BOJBI BO BPEMCHHU

7. llepuonuueckuit 0TOOp Mpod OepyT
a) Ha OMpeIeNICHHBIX yYacTKaX TeUEHUs PEKU
0) 13 pa3IMYHBIX TIIYOUH 03epa, BOAOXPAHWIUIIA, IpyAa
B) Uepe3 OIpeIesICHHbIE TPOMEKYTKH BPEMEHU

8. Perynsipusiit 0T00p npob 3T0 MeTO L 0TOOpa P00 BOJIBI
a) CTOsUeH
0) Tekyuien
B) IIPOTOYHOM

9. Ilpo6a, xapakTepu3yroIas coCTaB BOJIbI B JAHHBIA MOMEHT
BPEMEHU B JAHHOM MECTE
a) cpenHss
0) nmpocras
B) CpeHE MPOMOPIIUOHATIbHAS

10. Cmemiannas npoba oToupaercs 3a mepuos
a) 0OJIbIIIE OJTHUX CYTOK
0) 10 OMHUX CYTOK
B) HE UMEET 3HAUCHUS

11. Ycpennennyto npoOy TeKyIiei Boabsl OepyT
a) B (papBaTepe TCUCHUS
0) B MeCcTax CHJIIBHOTO TCUEHUS
B) HE UMEET 3HAUCHHUS

12. [IpoOy nmoBepXHOCTHBIX BOA OepyT Ha TIIyOuHe (CM)
OT TIOBEPXHOCTH



a) 5-10
0) 20-30
B) 0-5

13. TIpoOy cTosiyeit Bobl, Kak MpaBUiIO
a) GUIBTPYIOT
0) MoJTy4aroT ee CMEIIEHUEM TPOMOPILHMOHATBLHBIX MOPIIHIA BOJIBI
B) OTOMPAIOT C PA3IMYHBIX MECT U TUIyOHH

14. Ot6op npo6 CTOUYHBIX BOJ IPOBOJISIT
a) B TypOyJIE€HTHBIX TOTOKaX
0) BHE 30H JIEHCTBHS MOJIOPA
B) B 30HE JCICTBUS MOANOpa

15. IIpoObI MUTHEBOM BOJIBI OTOUPAIOT B PACTIPECTUTEIILHON CETH
Y B CAMOM CETH MOCJIE CITyCKa BOABI IPH MOJTHOCTHIO OTKPBITOM KpPaHE B TCUCHUE HE
MEHEE MUHYT
a) 10
0) 5
B) 15

16. K kaxxnoit oToOpaHHOM 1Tpo0Oe BOJBI COCTABIISAETCS COMPOBOIUTEIBHBIN IOKYMEHT, B
KOTOPOM JOJIKHO OBITh YKa3aHO
a) HAMMEHOBaHUE BUA BOJI, MECTO, J1aTa, BpeMsi 0TOOpa, HOMEP
Taphbl
0) cnoco6 ord6opa npoO, By mpodsl, DO 101KHOCTHOTO JIKIIa, OTBETCTBEHHOTO
3a 0TOOP BOJIBI
B) Temmeparypa Bojbl 1 pH

17. IIpoGa BOABI TOABEPTACTCS aHATHU3Y
a) He Mo3/iHee 6 4acoB mocie 0Toopa mpoosl
0) B 1eHb oTOOpa
B) HE Mo3/aHee 12 yacoB mociie 0Toopa mpoos

18. 3akoHCEepBUpPOBaHHAS MPOOA BOJIBI AHAIUZUPYETCS
a) HE MO3/IHee YeM Yepe3 3 CYyTOK ¢ MOMEHTa 0TOopa
0) He To3THEEe YeM uepe3 2 CYTOK ¢ MOMEHTa 0TOopa
B) JUTSA ONIPEIeNICHUsT HEKOTOPBIX IMTApaMETPOB MPHU XPAHCHHUH
B TCUCHHE JIJTUTEIIHHOTO BPEMCHH



Tema. Koppo3usi MeTa/u10B B BOJHOM cpeje
TecroBble 3aganus
Bapuant 1

1. B pacTtBOp 2JIEKTPOIUTA, COAEPIKALIETO PACTBOPEHHBINA KUCIOPOI, OIYCTHIIN IIUH-
KOBYIO IIJJACTUHKY ¥ [IUHKOBYIO IIJIJACTUHKY, YACTHYHO MOKPBITYIO MEbI0. B KakoM ciryyae
IpoLecc KOppO3uM LIMHKA IPOUCXONUT HHTEHCHBHee? JlaliTe cxemy Iporecca.

a) NHTEHCUBHEE KOPPOJUPYET LIMHKOBAS IIACTUHKA,

0) MHTEHCUBHEE KOPPOAUPYET IMHKOBAs IUIACTUHKA, YACTUYHO MOKPHITAsI MEIbIO;

B) KOPPO3HsI LIMHKA ITPOTEKAET 0€3 N3MEHEHHUM.

2. YKa)XHATe METAII, UCIIOJIb3YEMbIN IPH MPOTEKTOPHOM 3AILNTE JKEIIE3HBIX U3AEIUN
oT koppo3uu. [Touemy?

a) Ag 6) Co B) Sn r) Mg.

Bapuanr 2
1. Kak mpoucxoaut armochepHasi KOppo3usl keJie3a, MOKPHITOro CJI0eM HUKEJS, €Cln
ITOKpBITHE HapylieHo? J[aliTe cxemy mpouecca.
a) KOPPOJUPYET MOKPHITHE;
0) pa3pyiaroTcsi 06a MeTasia;
B) KOPPOAUPYET KEIe30;
') HE U3MEHSIETCS HU YKeJIe30, HU HUKEIIb.
2. IIpu KOHTaKTE, C KAKUM METAJIJIOM Hanbosiee OBICTPO MPOTEKAET KOPPO3us Kele3a?
a) Fe/Ni  0) Fe/Sn B) Fe/Cd r) Fe/Pb.

Bapuanr 3

1. Kak mpoucxoaut arMmochepHas KOppo3usi OLIMHKOBAHHOTO JKeJie3a MPU HapyIICHUN
nokpsiTUs? JlaiiTe cxeMy nporuecca.

a) paspymiaroTcsi 06a MeTasia;

0) KOppOAUPYET XKeNe30;

B) pa3pylIaeTcsi MOKPHITUE;

') HE U3MEHSETCS HU ITUHK, HA KEJe30.

2. Kakne y9acTKy TOBEpPXHOCTH ITMHKA TTPpH U depeHITNaNbHON adparyy CIIy>KaT Ka-
tojoM. [Touemy?

a) TUI0XO0 a’pUpyeMBbIE; 0) XOpOIIIO a’puUpyeMbI€.

Bapuanr 4
1. B pacTBOp COJIIHOW KUCIOTHI IOMECTHIIA IIMHKOBYIO MUIACTUHKY W LIMHKOBYIO TJIa-
CTHUHY, YACTUYHO MOKPBITYIO HUKEIEM. B KakoM ciydae npoiecc KOppo3uu HUHKA MPOUC-
XOAUT MHTeHCUBHee? J[aiiTe cxemy mpoiiecca.



a) KOppo3us IMHKA TPOTEeKaeT 0€3 U3MEHEHUH;

0) UHTEHCUBHEE KOPPOAUPYET IIMHKOBAS TUTACTHHA,

B) UHTECHCUBHEE KOPPOJIUPYET HUKEIIEBOE MOKPHITHE;

I') MHTEHCUBHEE KOPPOJUPYET IIUHKOBAS IJIACTUHKA, YACTUYHO MOKPHITAS] HUKEIIEM.
2. IIpu KOHTaKTE, ¢ KAKUM METAJJIOM IMTPOUCXOAUT MAKCUMAIIBHOE YCKOPEHUE KOPPO-

3UUA ATFOMUHUL?
a) Al/Fe 0) Al/Cr B) Al/Co r) Al/Cu.

Bapuanrt S
1. /IBe keye3HbIe IUIaCTUHKH, YACTUYHO MOKPBITHIE OJTHA OJIOBOM, Apyras MeJbIo,
HaXOZATCs BO BIAXKHOM Bo3ayxe. Ha kakoll U3 3THX IUTACTUHOK ObICTpee 00pa3yeTcs pikaB-
yuHa? [louemy? JlaiiTe cxeMy IpoOLIECCOB KOPPO3UU ITUX IUIACTUHOK. KakoB cocTas mpo-
ITYKTOB KOPpO3UH *kene3a’?

a) FeO 0) FesO4 B) Fe(OH); r) FeOOH.
2. Kopposusi, Kakux MEeTaJIOB, yCUIIMBAETCs ¢ moHmxeHueM pH cpenbi?
a) Fe 0) Ni B) Mn r) Be.

Bapuanr 6

1. ’Kene3noe usnenne MOKpsLUIM CBUHIOM. Kakoe 3TO MOKPBITHE — aHOJHOE WM Ka-
togHoe? [Touemy? JlaiiTe cxemy mpolecca npyu HApyUIEHUH MMOKPBITHS BO BIAXKHOM BO3-
JyXe U B coJITHOM kucioTe. Kakue npoaykTel KOppo3uu 00pa3yroTcsi B IEPBOM U BO BTO-
poMm ciyyasx?

a) Fe Cl, 6) Pb (OH), B) FeO r) Fe OOH.

2. Kakoii MeTam1 He KOppOAUPYET B pa30aBICHHOM CEPHOU KUCIOTE B pe3ysbTare 00-
pa30BaHUs 3aLIUTHOM IJIEHKHU HA €70 MIOBEPXHOCTH?

a) Sn 0) Fe B) Pb r) Zn.

Bapuanr 7

1. B yeM cyTh IPOTEKTOPHOM 3alllMTHl METAJUIOB OT Koppo3uu? IIpuBenure npumep
MIPOTEKTOPHOM 3aIUTHI HUKEJS B ANEKTPOJIUTE, COJIEPHKAIIEM PACTBOPEHHBIN KHCIOPOI.
Kaxoit metamn 6ynet paspymathesi? CocTaBbTe 2JIEKTPOHHBIC YPaBHEHUS aHOIHOTO U Ka-
TOJHOTO ITPOLIECCOB KOPPO3UHU.

a) pa3pyliaeTcs HUKEIb;

0) pa3pymiatoTcsi 06a MeTaIa;

B) HE U3MEHSETCSl HU IPOTEKTOP, HU HUKEJIb;

T) pa3pyliaercsi IpOTEKTOP.

2. Kaxkoit meTamt He KOppOAUPYET B pa30aBICHHON CEPHON KHUCIIOTE B PE3YJIbTATE

00pa3oBaHUs 3aIIUTHOH IJICHKH HA €T0 MIOBEPXHOCTH?
a) Al 0) Zn B) Pb r) Fe.



Bapuanr 8

1. Kak npoucxoaut armochepHast Koppo3ust Ty>KEHOW MeIu MpU HApYIIEHUH OKPbI-
tus? Jlaiite cxemy nporecca.

a) KOppOJIHUPYET ME/Ib;

0) pa3pymiaroTcs o0a MeTaa;

B) HE U3MEHSIETCS] HU M€Jlb, HU OJIOBO;

I') pa3pyliaercs MOKphITHE.

2. YKaXuTe MeTaJul, UCIIOJIb3yEeMbIi MPU MPOTEKTOPHOMU 3aIlUTE Kejle3a OT KOPPO3UH.
[Touemy?

a) Cu 0) Ni B) Zn r) Pb.

Bapuant 9

1. Kak mpoucxoaut arMmochepHas KOppo3us JIy>KeHOT0 JKeJie3a MPU HapyIIeHUH 10-
KpbITUs? [laiiTe cxeMy Ipoliecca.

a) pa3pyliaeTcs MOKPHITHUE;

0) KOppOIUPYET KeJe30;

B) pa3pyluarTcs 00a MeTaua;

') HE U3MEHSIETCS HU OJIOBO, HU YKEJIE30.

2. Kakue ydacTku MOBEPXHOCTH kKeje3a npu TuddhepeHnaibHON adpalivu CIIyxKaT
anogoM? Ilouemy?

a) XOPOIIIO adpupyeMbIe, 0) MI0OX0 adpUpPyEMBIE.

Bapuant 10

1. XKene3o onunkoBaHo. Kakoii MmeTam OyaeT pa3pyliaTtbCs IPU KOPPO3UH B HIET0U-
HOU cpeae? Uto OyneT npoucxoauTh Ha aHozae? Uto OyaeT mpoayKToOM KOppo3uu?

a)Fe 6)Zn B)Fe®—2e- =Fe?** r)Zn°-2e-=27Zn%*

1) Fe(OH)s ¢) Zn(OH);

2. [Ipu KoHTaKTe, C KAKMM M3 METAJUIOB ObICTpEE KOPPOAUPYET HKEJIE3HOE U3/IeTINE B
Kuciou cpene?

a)Zn 6)Cu B)Mg 1)NL

Bapuanr 11
1. OnoBo comepxut npumech Meau. Kakoii u3 MetaioB OyaeT pa3pyiaThCs MpU Kop-
po3uu B mienovHoi cpeae? Kakoit mporece Oyner mpoucxoauTh Ha KaToae?
a)Menp 0)onoso B) Sn® —2e-=Sn* r) O, + 4e- + 2H,0 = 40H".
2. Ilpu KOHTaKTe, ¢ KAKUM U3 METAJJIOB OBICTPEE KOPPOIUPYET CBHHIIOBOE MU3/IETUE B
MOPCKOM Bojie?
a)Mg  0) Fe B) Zn r) Cu.
Bapuanr 12



1. HukenupoBaHHOE KeJIe30 HaXOAUTCS B KUCJION cpeae. Uto pazpymaercs? Kakoit
IpolLecC UIET Ha KaTtojae?

a) HUKEJb 0) ’kKene30 B) Fe® — 2e- = Fe?*

r) Ni° — 2e- = Ni# n) O, + 4e- + 2H,0 = 40H

¢) 2H* + 2e- = H,.

2. Kakue (akTopsl yCHIUBAIOT KOPPO3UIO Kee3a’?

a) KOHTAKT C [IUHKOM;

0) nossiienne PH snextpoauta (pH >7);

B) IPUCYTCTBHE B MOBEPXHOCTHOM miieHke noHoB Cl.

Bapuant 13
1. Kako¥li nporecc uAeT Ha aHOJAHOM Y4acCTKE MPU a3pallMOHHOM KOPPO3UH kKele3a?
a) Fe — 2e- = Fe* 0) 4Fe(OH); + Oz + 2H,0 = 4Fe(OH)3

B) 40H" — 4e- = 2H,0 + O, r) O, + 4e- + 2H,0 = 40H".

2. Menp copepuT npumech IuHKa. Kakoit u3 MeTamioB OyJeT KaToA0M B MUKPOTajlb-
BaHORJIEMEHTE?

Kaxkoii nporecc nmoiaeT Ha KaToJie py KOppPO3uu B Kuciol cpeae? Uro Oyaer mpo-
JTYKTOM KOPPO3UH?

a) MeJlb 0) MUHK B) Oy + 4e- + 2H,0 = 40H"

r) 2H* +2e-=H,° 1) comb meau €) CoJIb IIMHKA.

Bapuanr 14
1. Kakoit metamn OyaeT pa3pyiaThes IpU KOPPO3UU JaTyHH (Meb + IMHK) B BOJTHOM
cpene? Ha kakom metaiie OyaeT IporuCX0IUTh MPOLIECC BOCCTAHOBIIEHU?
a) Cu 0) Zn B) Ha Cu r) Ha Zn.
2 . Kakoil u3 METAJIJIOB MOXKET CIY’KUTh AHOIHBIM IOKPBITUEM IO HUKEIIO?
a) Menb 0) 0JIOBO B) CBUHEI]
') 30JI0TO ) cepedpo  €) XpoMm.

Bapuanr 15

1. Kakoit meTai, BXOJSUIMNA B COCTaB XPOMUPOBAHHOTO JKeJie3a, OyIeT pa3pyliaThes
B MIEPBYIO OUEPEIb TPU KOPPO3UH B HICIOUHOU cpene? Kakue mpoayKThl OTYy4aroTCs B pe-
3yJIbTaTe KOPpO3un?

a) Fe 0) Cr B) Fe(OH)s3 r) NaCrO,

I[) Fe203 e) CI’203.

2. Kene3o ¢ HapylIEHHBIM MOKPBITHEM KaJIMUSI HAXOAUTCS B KUCIOM cpene. Kakoi

MeTaJl1 pa3pyuiaercs npu 3Tom? Kakoi Merasi siBisieTcst Katoom?

a) Cd 0) Fe.



Tewma. [TpupoaHbie BOAbI — IUCIIEPCHBIE CUCTEMBI
TecTOBBIE 3a1aHUSA

1. Cuctembl, B KOTOPBIX OJTHO BEIIECTBO B BUJIC MEJIKMX YACTHI] PACTIPEICIICHO B
cpelie Apyroro BEIIeCTBa HA3bIBAIOTCA

2. COBOKYIHOCTb MEJIKMX YaCTHI] COCTABIISIET JUCIIEPCHYIO ... .

3. BemectBo, B KOTOPOM pacHpeiesICHbl MEJIKAE YaCTULIbI, HA3bIBAOT AUCIIEPCUOHHOMN

4. OMynbcus, 310 ... .

— TyMaH

— MOJIOKO

— Masb
— CTPOUTEIBHBINA PACTBOP
5. A3p030Jb, 370 ... .

— TyMaH

— MOJIOKO

—Ma3b

— CTPOUTEIBHBIA PACTBOP
6. Cycnensus, 310 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEBHBIA PACTBOP
7. 1'enp, 910 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEIBHBIA PACTBOP
8. Cucrema, oOpa3zoBaHHas ra30BOM TUCIIEPCHOM CPEeIO U KUKON AUCTIEPCHOM (a3oit

—9T0 ... .

— a’po30Jb

— OMYJIbCHS

— CYCIIEH3Us

— refb

9. Cucrema, 00pazoBaHHas )KUJIKON JUCIIEPCHOMN CPEON 1 KUAKOU qucnepcHo (a3zoit

—9T0 ... .

— a’po30Jb

— BMYJIbCUS

— CYCIIEH3Us

— refb



10. Ocoboe cTyaHeoOpa3zHoe KOIJIOUAHOE COCTOSIHUE CUCTEMBI — 3TO ... .
— a’3p030Jb

— OMYJIbCHS

— CYCIIEH3US

— rednb
11. CBolicTBa KOJUIOUHBIX PACTBOPOB, XapaKTepU3yIoleecs OECopsI0UHbIM Xa0THY-

HBIM JBM)KEHHEM KOJUIOMIHO-IUCIIEPCHBIX YaCTHIL — 3TO ... .

— OpOYHOBCKOE JIBI)KEHUE

— muddy3us

— CeIMMEHTAaLUs

— KOAryJISIIIHs

12. CBoiicTBa KOJUIOMIHBIX PACTBOPOB, XapaKTEPU3YIOLIEECS CAMOIIPOU3BOJIBHBIM ITPH-
POJIHBIM CMEUIMBAaHUEM PACTBOPOB — 3TO ... .

— OPOYHOBCKOE JIBI)KCHHE

— muddy3us

— CeMMEHTALUS

— KOAryJISIIIHsI

13. CBoiicTBa KOJUIOWIHBIX PACTBOPOB, XapAKTEPHU3YIOIIEECS OCEIaHUEM TUCIIEPCHBIX
YaCTHII MO JICCTBHEM IPaBUTALIMOHHOTO TOJIS — 3TO ... .

— OpOYHOBCKOE JIBIKCHHE

— muddy3us

— ceMMEHTalus

— KOaryJisius
14. 3o5b noua cepedpa ¢ MOJOKUTEIBHO 3apsKEHHBIMU IPaHyJiaMu B BOJTHOM cpejie

KOHACHCAIITMOHHBIM MCTOAOM, B OCHOBC KOTOPOI'O JICKHUT PCAKIUA O6M€Ha, MOXHO ITPHUT'0TO-

BUTh, €CJIH B U30BITKE PACTBOP

— K3S04

— Agl

— K

— AgNO;

15. CBoiicTBa KOJUIOUIHBIX PACTBOPOB, XaPAKTEPU3YIOLIEECS pPa3pyLICHHEM KOJUIOUI-
HBIX YaCTHI[ — 3TO ... .

— OpOYHOBCKOE JIBU)KCHHE

— muddy3us

— CEIMMEHTaLNs

— KOAryJisius

Tembl PU3UKO-XUMHUYECKAsT XapaKTEPUCTUKA IPUPOIHBIX BOJ
[TutbeBas Boga. ['urnennueckue TpebOBaHUS K €€ KAUeCTBY



TecTOBLIE 3a1aHUA

1. Macca Nay;CO3°10 H,O (M =286 r/mons) s npurotosierus 100 mur 0,1 | pac-
TBOpA paBHA

a) 14,3 1;

0) 28,6T;

B) 1,431

r) 2,86T.

2. BelpaxkeHue 3aKOHA SKBUBAJIEHTOB B AaHAIMTUYECKON XUMHUHU UMEET BU/I:

n(pacTB.BeriecTBa )

a) C=
V (pactBopa )

6) T = n(pacts.BemiectBa ) * M(pacTB.BerecTsa )
V (pactBopa )

m (pacTB.BemecTBa )
B) o=

m(pacTBopa )

I‘) CT 'VT = CX 'Vx_

3. K crangapTHBIM BEMIECTBAM OTHOCST T€, KOTOPHIE:

a) IpY XPaHEHUH HE pa3pyIIatoTCs;

0) UMEIOT OKPACKY;

B) HE cojiepKaT MpUMeECeH;

') IMEIOT COCTaB, COOTBETCTBYIOIIUM XUMHYECKOH (hopMmyIie.

4. Tlporecc MOCTENEHHOTO NMPWJIMBAHKS PACTBOpA-TUTPAHTa K aHATM3HPYEMOMY pac-
TBOPY Ha3bIBACTCS:

a) pa3z0aBiICHUEM;

0) TUTpOBaHUEM;

B) CMCIIICHHEM

') 5KBUBAJIEHTOM TUTPAHTA.

5. MoMeHT 3aBepIIeHUs] XMMUYECKON PEaKLUU B TUTPUMETPUN HA3bIBAIOT:
a) CKAYKOM THUTPOBAHUS;

0) KpUBOM TUTPOBAHUSI;

B) JJUHUEW HEUTPAIBHOCTH;

') TOYKOW SKBUBAJIEHTHOCTH.

6. V3 nuneTku aHamM3upyeMblil pacTBOp CIEAYET:
a) BBIIyBaTh IpyLICii;



0) cIIMBaTh MO CTEHKE KOJIOBI;
B) BBIYBaTh PTOM;
I') BBUIMBATh YEPE3 IIUPOKYIO.

7. Tutp pacTBOpa pacCUYUTHIBAIOT 1O POpMyJIE:

T(pactBopa ) -1000 .
M (BemectBa ) ’

JKB.

a) C=

6) T = m (pacTB.BelecTBa ) :

V (pacTBopa )

m(pacTB.BemiecTna ) |
B) o= ;
m(pacTBopa )

I‘) C1 : V1 = C2 'V2,

8. OCHOBHOE ypaBHEHHUE JI PACUETOB B TUTPUMETPUUECKOM aHAIIU3E:
n

a) C= Ve
6) T= C-M 9KB.
1000
nf)KB.
B) C= Vo

r) m=C,, -M-V(x)
Il) Ci-V1=Cy-Vy

9. PacTBOpBI C TOUHO U3BECTHON KOHLEHTPALMEN TOTOBAT B ......... Kos0ax.

10. PacTBOp, MPUTrOTOBJICHHBIN IO TOYHON HABECKE WIIX M3 (pUKCaHaja, Ha3bIBACTCS
a) CTaHAapTHBIM;

0) cTaHIapTU3UPOBAHHBIM;

B) OTTUTPOBAHHBIM;

r) OypepHbIM.

11. O01mas )XeCTKOCTb BOMHI. ... ... paBHa, €CJId Ha TUTPOBAHUE

100 M mpupoiHO# BObI onwio B cpeaHeM 17,6 ma 0,05 H pacTBOp KOMIUIEKCOHA
a) 1,76 MonbskB/nM3;

0) 17,6 MMOIBIKB/IM3;

B) 8,80 MONBIKB/IMS;

r) 8,80 MMOIBIKB/IM°.



12. OO111y10 )KECTKOCTh BOJIbI ONMPEACIISIOT METOJIOM. .....
a) XEIaTOMETPUU;

0) anuaANMEeTpHH;

B) KOMILJIEKCOHOMETPHH;

') QpTeHTOMETPHHU.

13. KapbonatHas »eCTKOCTh BOJIbl, HAa TUTpoBaHue 100 M1 KOTOPOI U3pacxoq0BaHO
8,5 M 0,1 1 pactBopa HCI, paBHa

a) 0,85 MoIBIKB/IM;

0) 0,85 MMOJIBIKB/IM>;

B) 8,50 MONBAIKB/IMS;

r) 8,50 MMOIBIKB/IM°.

14. YacTUUHYIO OKHCISIEMOCTb MIPUPOJHBIX U MUTHEBBIX BOJI MOYKHO OIPEIEIUTH Me-
TOJIOM

a) XeJIaTOMETPUU;

0) mepMaHraHaTOMETPUU;

B) HEUTpaJIU3alUy;

') apreHTOMETPUHU.

15. CrannapTU3upyroT pacTBOp NepMaHraHaTa Kajius 10 CTaHJapTHOMY PacTBOPY
a) TeTpabopara HaTpus;

0) MmaBeIeBON KUCIIOTHI;

B) XJIOpHJIa HATPHS;

I') YKCYCHOM KHCTIOTBHI.

16. Kakumu nonamu o0yclioBJieHa TTOCTOSIHHAS KECTKOCTh BOJIbI?
a) Cl', SO,%;

6) COgZ', HCOs5;

B) NOs.

17. Kakas )K€CTKOCTh BOJIbI yCTpaHSAETCS KUIIsSTYEHUEM B TeueHue 1 yaca npu atMmocdep-
HOM JaBJICHUU?
a) mocTosiHHast; 0) o011as; B) BpeMeHHasl.

18. K xakoMy Kjaccy OTHOCHUTCS BOJQ, €CJIM €€ oO0Iasi KeCTKOCTh paBHA 5 MMOJIb-
9KB/n?

a) MsITKas;

0) I0BOJILHO KECTKas;



B) CpelIHEH KeCTKOCTH;
T) JKEeCTKasl.

19. I1o 'OCT pn1s1 X035 CTBEHHO-ITUTHEBBIX LIEJIEH )KECTKOCTh BOJIbI HE JOJIKHA MTPEBbI-
maTh

a) 6 MMOJIb-3KB/JI;

0) 8 MMOJIb-IKB/I;

B) 7 MMOJIb-2KB/JI,

r) 6,5 MMOJIB-OKB/ L.

20. Yepes kakue COCTMHEHUS YCTPAHSIOTCS THAPOKAPOOHATHI KNI U MarHus?
a) CaCOs, MgCOs;

0) CaCOg3, Mg(OH);

B) Ca(OH);.

21. Kakoii U3 peareHTHbIX METOJIOB MPUMEHSIIOT JIJIsl YCTpaHEHUs] KapOOHATHOM KecCT-
KOCTH M OJTHOBPEMEHHO I yMEHBIICHUS IIEJIOYHOCTH?
a) kursiueHue; 0) n3pectkoBanue; B) BBeaeHrne NaOH.

TeMma. XapaKTepI/ICTI/IKa OBITOBBIX H IMPOU3BOACTBCHHBIX CTOYHBIX BOI
Tema OU3NKO-XUMHUUYCCKUE IMPpOLCCChI, UCITIOJIB3YCMBIC B TCXHOJIOTHHU O6pa6OTKI/I IIpupoa-
HBIX U CTOYHBIX BOJ

3ananue 1. Jlomyctumplii quanazon PH Boab! 111 BOJJOEMOB X03MCTBEHHOTO 3HAYCHUS
A) 3-10; b) 4-9,5; B) 5-8; I') 6,5-8,5.

3amganue 2. CnocoOHOCTh THAPOOHOHTOB KUTh B BOJIE C OTIPEICIICHHON CTEIICHBIO 3arps3He-
HUSI OPTaHUYECKUMM COCIUHEHUSIMHU Ha3bIBACTCS

A) TonepanTHOCTh; b) cnieniuduunocts; B) canpobHoCTh; ') XeMOTpOPHOCTS.

3ananue 3. Ha ckopocTh mpolecca CaMOOYHUIIEHUST BOJIOEMa OKA3bIBACT BIIWSIHUE

A) Temnieparypa; b) 6uonorudeckoe pazHooOpasue Bo10eMoB; B) kuciopoauslil pexum; )
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHITMAN; J[) MHTEeHCUBHOCTD JeCTBUS YesoBeka; E)
pH BOJBI.

3ananue 4. MeTol OUNCTKU CTOYHBIX BOJ, COCTOSIIIIMN B YAAJICHUH CYCIIEH3UI U SMYJIbCUI
3a CYET 3aXBaTa UX ITy3bIPbKaMU BO3/yXa U BBIHOCA HA IIOBEPXHOCTD, HA3bIBACTCS

A) bnoranus; b) axcrpaknus; B) ancopbuus; ') koarynupoBanue.

3ananue 5. CTouHbIE BOABI OBIBAIOT



A) nuBHeBbIe; b) ObITOBBIE; B) cenbCckOX03sMCTBEHHBIE; ') MPOMBIIIICHHBIE.

3amanne 6. MonsIpHYIO KOHIIEHTPAIMIO YKBUBAJICHTOB PACCYUTHIBAIOT 1O (hopmyiie:

1) T M (pacTB.BeIlIeCTBA ) 2) o= m(pacTB.BelecTBa )
V (pacTBopa ) m(pacTBopa )
3)c - n(pacTB.BemecTsa ) 4)c - N s (PacTB .BelecTsa )
V (pacTBopa ) V (pactBopa )

3ananue 7. K XUMHUYECKUM METO/1aM OYHCTKH CTOYHBIX BOJ] OTHOCSIT
A) Helitpanuzanuto; b) anexrponus; B) runponus; I') okuciaenue.

3aganue 8. UeM onacHbl HEOPTaHMYECKHUE KUCIOTHI KaK 3arpsI3HUTENH MPUPOIHBIX BOJT
A) pacTBOPAIOT MOPOJIbI, ClIaraloIire AHO BojgoeMa; b) noseimatoT pH BObI;
B) nonmxaror pH Bojsl; ') criocoOCTBYIOT LIBETEHUIO BOJIBI.

3ananue 9.K OM0I0rHuecKuM 3arpsiI3HUTENSIM BOABI OTHOCST
A) HedTh; b) nuokcunsl; B) Bogopocnu; I') Tsxkensie metamuibl; 1) IUTHUHBL.

3ananue 10. KapOoHaTHYIO )K€CTKOCTh O0ECIIEYMBAIOT HOHBI
A)HCOs; B)Cl; B)Ca*; TI)HSOs.

3anganue 11.
ITJIK >xene3a B MUTHEBOM BOJIE
A) 50 mr/m;  B) 100 mr/n;  B) 150 mr/n; ') 175 mr/m.

3aganue 12. OnuroguHaMusi — 3T0 METO 00€33apa’KUBaHUS BOJIbI C UCIIOIb30BaHUEM
A) menu; B) dropa; B) xinopa; I') cepedpa.

3amanue 13. AHaan3 BOAbI HAUMHAETCA C
A) XuMHYeCKOTro aHanu3a; b) opranonentuueckoro uccieaoBanus; B) ordopa mpoo;
') 6akrepuosiornueckoro ananusa; /1) paaruoJornyeckoro aHaansa.

Tema « MUKPOOHOJIOTHS MUTHEBBIX U CTOYHBIX BOII
OcHogbl 0OWell MuKkpobuonocuu

1. KineTo4Horo cTpoeHusI HE UMEIOT
A) Bupycsl: b) pukkercuu: B) amé0ni: I') capuiunsbl.

2. Bupycel HE MOTYT

A) umeTth 6e5koByt0 0005104Ky: b) nmeTs chepruueckyro popmy:

B) pazmHOXkaThCs BHE Opranu3ma Xo3suHa: ') BbI3bIBaTh 3a00JI€BaHUS] PACTEHUM.

3. Kokku, gensiimuecs B pa3HbIX IUNIOCKOCTAX M pacriojiararliuecs B BUAE IPO3AH BUHO-
rpaja, Ha3bIBAIOTCS

A) ctpentokokku: b) nuniokokku: B) capuunsl: I') cTadUI0OKOKKH.



4. Kokku, pacniojiararouiiecs: B BUJie Erno4ekK, Ha3bIBAIOTCS
A) ctpentokokkd: b) quninokokku: B) capuunsl: [') MUKPOKOKKH.

5. Kokku, nensiiuecs: B TpeX B3aUMHO NEPHEHIUKYISPHBIX MIIOCKOCTIX U 00pa3yIomuecs
MMaKeTHI 110 8-16 KIECTOK, Ha3bIBAIOTCS
A) crpentokokku: b) quninokokku: B) capuunst: ') kioctpuauu.

6. Bubpuons! oTHOCSTCS K
A) manoyKoBUIHBIM MUKpoOpranu3Mam: b) Bupycam:
B) u3BuTHIM MUKpoOpranu3MaM: I') Kokkam.

7. Bo30ymuTenb JeNTOCIUpPO3a OTHOCUTCS K
A) cnupwinam: b) ciupoxeram: B) BuOpuonam: I') kopHeOakTepusim.

8. DHeprusi acCCUMWIMPOBAHHOM KIIETKH (PUKCUPYETCS B BUAC
A) 6enkoB: b) nutomnasmsel: B) AT®: I') pepmenTos.

9.MuKpoopraHu3Mbl, OCYIIESCTBIISIIOIINE TEPEBOJT COTHEYHON YHEPTUU B DHEPTUIO XUMUYE-
CKHUX CBSI3€M Ha3bIBAOTCS
A) aBToTpodsl: b) mukpoTpodsi: B) rereporpodsi: I') xemoTpodsl.

10. MuKpoopraHu3Mbl, UCTIOIB3YIOIIHNE IS CBOSH JKU3HEIEATEITPHOCTH SHEPTHIO B (hopme
XUMHYECKUX PEaKIUN, Ha3bIBAIOTCS
A) aBToTpodsr: b) xemorpodsi: B) rereporpodsi: I') poroTpodst .

11. AT® B MUKpOOHOM KIIETKE SIBJISIETCS] HCTOYHUKOM
A) suepruu: b) nutanus: B) renetnueckoi nuudopmaruu: I') crera.

12. AT® B kneTke CUHTE3UpYETCs 3a cueT npucoeauHenns Kk A /D
A) ocTaTka cepHOi KUCIOTHI: b) ocTaTka HyKJIEMHOBOUW KUCTOTHI:
B) ocratka dochophoit kucnotel: [') ocTarka maabMUTUHOBOUW KHUCIOTHI.

13. Poct u pa3BuTre KyJIbTYpbl MUKPOOPTaHU3MOB B 3aKPBITOM CUCTEME JINMUTUPYETCS
A) Hanmu4KMeM B MUTATENIbHOM cpesie TSXKENbIX METaIOB: b) KOHLIEHTpalen muTaTelbHbIX
BelecTB: B) Hanmnuuem noctoponneit Mukpodiopsl [') HakomIeHuEM POTyKTOB OOMEHA .
14. Haumenbiuii 00beM BOIbI, IPU TOCEBE KOTOPOTO Ha IITIOKO3HYIO Cpey OOHapYKu-
BalOT ra3000pa30BaHue, HA3bIBAIOT

A) xomu-tutp: b) komu-unaexc: B) 6poaunpHbiii TUTp: ') 0011ee MUKpOOHOE YHCIIO.

15. MunuManbHBIA 00BEM BOJIBI, B KOTOPOM OOHapyKMBaeTcs | KuIeyHas majoyka, Ha3bl-
BaeTCs
A) xonu-tutp: b) konu-unnaekc: B) Tutp pexanbHOro crpentokokka: I') odiiee MuUkpooHOe
YHCIIO.



17. JInst KpymHBIX TOpOI0B Poccru KoMu-wHIEKC HE JOHKEH MPEBBINIAThH
A)1:b)2:B)5: 1) 10.

18. CrnocoOHOCTh TUIPOOUOHTOB KUTh B BOJIE C OMPE/ICIICHHONW CTETIEHBIO 3arPsI3HEHUS Op-
TAaHUYECKUMHU COCTMHCHISIMU HA3bIBACTCS
A) TonepanTHOCTH: b) cnerupuunocts: B) canpobHOCT: ') XeMoTpodHOCTS.

Kounrpoabnas padora Ne 1
«XUMHUS NUTHEBBIX U CTOYHBIX BOI»
OcHOBHBIE BOIIPOCHI, BHLIHOCHMbIE HA KOHTPOJ/Ib

— PacTtBOpbI, UX IPUTOTOBJIEHHUE, PACTBOPUMOCTD, PACUET COJIEPKaHUSI PACTBOPEHHOTO
BEIIECTBA U OCMOTHUYECKOIO JaBJICHUSI PACTBOPOB, IPOU3BEACHUE PACTBOPUMOCTH CO-
JICH;

— I'maponu3s cosieit, pacueT BeMUuuruHbl pH TUAPOIU3YIOMMXCS TUIIOB COJICH, KOHCTAHT
TUPOJIN3A;

— HckyccTBeHHBIE U IPUPOJIHBIE OY(PEepHBIE CUCTEMBI, X 3HAYCHUE;

— PacueT 5KBUBaJICHTOB BEIIECTB;

— KucnoTHO-OCHOBHBIE M OKMCIUTEILHO-BOCCTAHOBUTEIHLHBIE CBOMCTBA BEIIECTB;

— JlucnepcHbie CUCTEMBI, pacueT 03 KOaryjasHTa, TOBEPXHOCTHBIC SIBJICHUS Ha Tpa-
HuUlle pazzaena a3z, arcopous;

— PacueT ckopocTell XUMUYECKUX PEaKIUi U ONIPEACIICHUE UX HATIPABICHHOCTH;

— ®opMupoBaHUe, COCTaB, AMHAMUKA COCTaBa MPUPOAHBIX BO/I;

— OCHOBHBIE TTOKA3aTENN KauecTBa (COCTaBa) MPUPOIHBIX, CTOUHBIX BOJ.

— Pacuer 111e109HOCTH BOJIHI;

— Koarynsuus, pacuer 1036l KOaryJisiHTa;

— O0Ge33apaxrBaHuE;

Bapuant

| . Hanumure ypaBHEHUE KaueCTBEHHOW peakinu Ha (ochaT-aHMOH C yKa3aHHEM aHa-
mutudeckoro apdexra. HazoBuTe peakTuB U NPOIYKThI pEAKIIUH.

2.Kak MOkHO omnpeaeauTs GopMbl YTIEKUCIOTHI, COIepKaIuecs B Boje?

3.UTo moHUMAIOT MO/ CTAOUILHOCTHIO BO/IbI? Kak ee MOXKHO OlleHUBaTh?

4. XVMH3M yCTpPaHEHHUSI BPDEMEHHOMW U MOCTOSTHHOW BUAOB )KECTKOCTU BO/IBI.

5.OU3NKO-XUMHUYECKas CYITHOCTh MPOIECCOB 00€3KeIe3NBAHUS.

6.Ha 3aBoze, mpou3BOJAIIEM CBHHIIOBO-HUKEJIEBbIE aKKyMYJISTOPBI, IPOU30LIEI aBa-
PUITHBIN cOPOC CTOYHBIX BOJI B 3aKPBITHIM BogoeM. OLIEHUTE HKOJIOTHYECKYI0 00CTaHOBKY B
BojioeMe. KakoBbl BeposiTHbIC MTOCIEACTBHS aBapuu i oOUTaTeNnei BOJoeMa U 30POBbs
yejoBeKa?

7.00BsiICHUTE SIBICHUS-TIPOLECCHI, MPOUCXOIALIME B MPUPOJTHON BOJE €CTECTBEHHBIM
cr1oco0OM WJIM BbI3BaHHBIE XO3SIMCTBEHHOM JIEATEIHLHOCTHIO UETOBEKA:

[Touemy B 3uMHee BpeMsi 0OUTATENN BOAOEMOB HE MOTHOAIOT?
OObsicHuTe (aKT OTpaBICHUS JIOAEH CheTOOHBIMA MOPCKMMHU MOJUIFOCKAMHU, BBIJIOBIICH-
HBIMU B 30HE, 3arpSI3HEHHON HEPTENPOyKTaMHU.



Marnuii — ocHOBA 3€JIeHOI0 TUTMeHTa XJiopoduiuia. B nmutarensHol cpee, KOTOpoi
BBIPAIIMBAETCS PACTEHUE METOJIOM THUAPOIOHHKH, BMECTO MOHOB MAarHus MPUCYTCTBYIOT
MOHBI Kaiblus. BBI30BET U 3TO Kakue-1ubo M3MEHEHUs B opranu3Me pactenusa? Ecnu na,
TO, Kakue u nouemy? Kakue npuurHbl MOTYT 00YCIIOBUTHh AaHAJIOTUYHBIN MPOLIECC B MPUPO-
HOU cpene?

KounrpouasHasi padora Ne 2
«MuKpOOHO0JIOTHs MUTHEBBIX U CTOYHBIX BOI»
OcHOBHBIE BOIIPOCHI, BHIHOCHMbIE HA KOHTPOJ/Ib

— MeTo1pl OMOJIOTHYECKON OYNCTKHU,

— XapaKTepucTUK MUKPOOOB;

— Metoabl 60pbOBI ¢ TOBEPXHOCTHBIM OaKTEPHUAIbHBIM 3arpsi3HCHUEM;

— MopdoJiorust BUpycoB, MUKPOMHUIIETOB, OaKTEPUIA;

— OcHoOBHbIE (HaKTOPHI, OMPEICIAIONTUE KUZHEACITEILHOCTh MUKPOOPTaHU3MOB ((u-

3UYECKUE, OMOTOTUYECKUE, XUMUYECKHE);

— ®usznonoruss MUKpoOopranu3MoB. DOyHKIIMU MUKPOOPTAaHU3MOB MPOLIECCE OYMCTKHU

CTOYHBIX BOJI.
Bapuant

1. MukpoOHbie cOOOIIECTBA, KaK (PaKTOP CAMOOYHILIEHUS BOJOEMOB U MIPUEMBI TEX-

HUYECKOTO BO3/ICUCTBUSI HA MUKPOOHOE HACEJICHUE BO/IbI;

2. MeToibl U3y4EHHSI MUKPOOPTaHU3MOB;

3. lIBetenue npupoiHbIX BooeMOB. OpraHu3Mbl-oOpacTaTenn u 00pbda ¢ HUMU;

4.PacmierieHne OpraHnyecKux BEIIECTB MUKPOOPTaHU3MAaMH B aHA3POOHBIX YCII0-

BHSIX.

5.Ilepeuncnure OCHOBHBIC ATambl MPUTOTOBICHUS (HUKCUPOBAHHOTO OKPAIIEHHOTO

npemnapara.

6.CTouHbIC BOJBI HEKOTOPOTO MPOMBINIJICHHOTO TIPEAMPHUATHS COIECPKAT COJIUA TsDHKE-
JBIX METaJJIOB, HEOPTAHUYECKUE KHUCIIOThI, TOBEPXHOCTHO-aKTUBHBIE BemiecTBa (IIAB) u
JpyTUe 3arps3HUTENIM OKpYysatolei cpeapl. OHU B BHUJI€ B3BECH MOCTYMAlOT Ha OYUCTHHIE
coopy:keHus. B mporiecce uX OUMCTKH MPOUCXOIST MPOIECCH HEUTpaIU3alluu, KoaryJisiiuy,
ocaxkaeHus1, GUIbTPALMU U U3BJICUCHUS BEIIECTB, KOTOPhIE MOTYT OBITh pEaTU30BaHbl WU
HCTIOJIb30BaHbI TOBTOPHO.
Jiist ocaxkieHust OOJBITUHCTBA MOHOB TSHKEIIBIX METAJIJIOB U3 CTOYHBIX BOJI YACTO MPUMEHSI-
€TCsl TUIPOKCHI Kallblns (TamieHast u3Bectsb). Eciu ronoBoit 00bem ouninaeMoi BoIbl paBeH
2000 m3, a conepsxanue B HeM noHOB Ni%* cocrasnser 147,5 mr/am® , 1o ¢ yuerom 10-%-ro
M30bITKA peareHTa, He0OXOUMOTO JIJISl TIOJTHOTO OCAXICHHS, PACXOJ] TUAPOKCHIA KaIbIUs
COCTaBUT KT B TOJ.

(OtBet mpuBecTH ¢ TOYHOCTHIO 10 meibix; Ar(Ni) = 59)

7/.B ocHOBE CaMOOYMIIICHHUS] BOJIOEMOB OT OPraHWYECKHUX 3arpsi3HUTENCH JICKHUT IMPO-
11€CC OKUCIICHUS ATUX BelIecTB. Eciii opraHn4eckux BEnecTB B BOJE HEMHOTO, TO OHU OKHC-
JISTFOTCSI PACTBOPEHHBIM B BOJIE KUCIOPOIOM. DTOT MPOIECC YCKOPSAETCS MO JSHCTBUEM COJI-
HeuHOoro cBeTa. CrmocoOCTBYIOT OKUCIICHUIO M HEKOTOPbIE MUKPOOpraHu3Mbl. CyIleCTBYIOT
XUMHUYECKUE METO/Ibl MHTEHCU(PUKAITUHU MPOLIecca OKUCICHUS OPraHUYECKUX 3arps3HuTenen



B Bojie. Kakoii U3 npeayioskeHHbBIX HIDKE peareHTOB BbI BEIOEpPETE JJIsl YCKOPEHHSI TOTO TPO-
1ecca: a) MepoKCUI BOJIOpoaa; 0) XJIOp U WITH €ro KUCIOPOACOAepKAIINe TPOU3BOTHBIC; B)
cMech 030Ha ¢ Bo3yxom? JlaiiTe 000CHOBaHHBIN OTBET.

CamocrositenbHas padora 1. «Beenenue. TeopeTnyeckre 0oCHOBbI XUMUM BoAbL. Boga
KaK XMMAYECKUI MHIMBUAYYM U KaK JTUCIEPCHAS CUCTEMa»
1. Tlepeuncnure aHOManbHbIEC (U3UUECKUE CBOMCTBA BOJBI.
2. Hanummre ypaBHEHHs] KaueCTBEHHBIX PEaKIMil Ha KaTHOH Kalus U KapOOHAT-aHUOH
C YKa3aHHEM aHaJUuTHYecKoro apdexra. HazoBuTe peakTUBbI U MPOIYKTHI PEAKIIIH.
3. IlpuBenure ypaBHEHMs pEaKLMH, XapaKTEPU3YIOLINE OKHUCIUTEIbHO-BOCCTAHOBU-
TEJIbHBIE CBOKCTBA BOJBI.
[TpuBenure pacueTHble GOPMYJIIBI U 3aBUCUMOCTH, UCIIOJIb3YEMBIE ITPHU IPUTOTOBIEHUH pac-
TBOPOB, CBSI3aHHBIE C pa30aBIeHNEM, KOHIICHTPUPOBAHUEM U CMELIECHUEM.

CamocrosiTesibHas padora 2. «BoaHbIE paCTBOPBI 2JIEKTPOIUTOBY

1. JlaiiTe mOSICHEHHE TEPMUHY «KOATyJIAmus». Kak MOKHO BBI3BaTh KOATYJISIUIO KOJI-
nouaoB? ChopMynupyiTe IpaBUiIO KOAryJsiiuy KOJUIOUIHBIX CUCTEM Pa3IMUHBIMU
AIEKTPOIUTAMU — IPaBUiIo 3Haka u 3apsaanoctu (Lllyneue-I"apan).

2. Paccuwmraiite pH Oydepnoro pactBopa, coaepxamero 0,1 moms NHs,OH u 0,1 monb
NH4CI. Kak usmenntbest pH: a) mpu no6asnenuu x 1 1 pactBopa 0,01 moms HCI;  0)
npu ao6asiennun 0,01 mons NaOH; B) npu pazbasienuu pactBopa Bojaou B 10 paz?
Koncranra aucconuanuu ruapokcuaa ammonns K= 1,79-10°, pK,=4,75.

3. Ompenenute pH 0,1M pactBopa NH4OH, ecnu crenens aucconyanuy IpuHsTH paB-
Hoit 0,01 %.

4.BprurcnuTe Npou3BeAeHUE pacCTBOPUMOCTH KapOoHaTa CTpoHLUs, ecau B 10 1 Hackl-
HIEHHOTO pacTtBopa coaepxkutcs 0,1 T 3Toit comnm.

CamocrosiTesibHas padora 3. « DU3MKO-XMMHUYECKasi XapaKTepUCTUKA TPUPOIHBIX BOJ.
KauecTBO MUTHEBOM BOJIBD)

1. ®akTopbl GOpMHUPOBAHUS IPUPOTHBIX BOJI.

2. JlaiiTe NOSICHEHUS TEPMHUHAM: BOJIOPOIHBIN MTOKA3aTeb, MUHEPAIN3aUs BOJIbI, OKUCJIsIE-
MOCTb BOJBI.

3. Kakue BemiecTBa 00yCIOBIMBAIOT OPTaHOJENITUUECKUE KauecTBa MUTHEBOM BOMbI? UTO
MMOHMMAETCS MO IBETHOCTHIO BOAbI? Kak ee onpenenstor?

Temsl pedeparToB

Ne i/ HaumenoBaHue TeMbl pedepara
1 3HauYeHUE XUMUU ¥ MUKPOOHOJIOTHH B TIPAKTUKE CEITLCKOTO XO35HUCTBA.
2 [TpoGaembl BOJOCHAOKEHUS B CETLCKOM XO3SMCTBE.
3 DKOJIOTHS BOJIBI, ITyTH PEIICHUSI IPOOJIEMBI 3arPSI3HEHHUS BOIBI.
4 Bona B )ku3HM YenoBeKa, TEXHUKE M CEITbCKOM X031 CTBE. DKOJIOTHS BOJIBI.




3HaueHue BOJbI B JKU3HCACATCIIbHOCTH JKNBBIX OPTaHU3MOB.

Bona - 310 )XHU3Hb.

3asucumocts OBII u pH BoabI OT €€ HOHHOTO COCTaBa.

HpO6J'ICMI>I OYHNCTKH U UCIIOJIb30BaHUA BOAbI IJISI MCIIMOpAalIUN 3EMCJIb.

O©| 00| N O] U1

HNctounuku BO,ZIOCH36}KGHI/I5L [Ioka3aTenu kauecTBa BOJBI.

10 XHUMMKO-3K0JIOTHYECKas OLICHKAa BOJHBIX 3KOCHCTCM.

10.1 | HopmupoBaHu€E 3KOJOTHIECKOTO COCTOSHUS BOJHBIX SKOCHCTEM.

10.2 | Tsxénble MeTauIbl B BOAHBIX IKOCUCTEMAX: MOCTYIUICHHE, (POPMBI HAXOXKICHHUS,
aKKyMYJIUpPOBAaHHUE.

10.3 | Opranuueckue BelIecTBa B BOJAHBIX IKOCHCTEMAaX: MOCTYIIIEHHUE, TpaHCchopma-
ITMsI, TOKCUYIECKOE ICUCTBUE HA OUOTY.

11 | TexHONOrMA yIy4IIEHHUS KAYECTBA IPUPOJHBIX BO/I.

11.1 CGI[I/IMGHTaIII/IOHHOG OCBCTJICHHC IIPUPOIHBIX BOI.

11.2 COBpeMeHHBIe TCXHOJIOTHH OCBCTJIICHHUA IIPUPOAHBIX BOI (I)HJIBTpOBaHI/IeM.

11.3 | CoBpeMeHHBIE METOJIbI 00€3KeIe3MBAHUS MOI3EMHBIX BOJI.

11.4 | 3amuTa BOJIOUCTOYHUKOB OT COpOCa CTOUYHBIX BOJI.

12 | CucreMbl BOJOOTBEAEHUS U OUYNCTKH CTOYHBIX BOJI.

12.1 COBpGMGHHBIC TCXHOJIOTMYCCKHC IIPOUCCCHI OUUCTKH CTOYHBIX BOJ

12.2 | buosiornyeckast OYUCTKA CTOYHBIX BOJI.

12.3 | OOurue acnekTsl a3poOHON OMOTOTUYECKOW OYUCTKHA CTOUHBIX BOJI.

12.4 | Metonbl 00pabOTKH OCaJKOB CTOUYHBIX BOJ U UX HCIOJIb30BaHNE.

13. | BozaeiicTBue BOHOM Cpelibl HA TEXHOJIOTHYECKHNE MAaTepPHAIbl: METAJLIbI, IPEBE-
CUHY, OETOH U KeJIe300€TOH.

14. | KynpTuBUpOBaHUE, TIOCEB U XpaHEHUE MPEapaToOB MUKPOOPTaHHU3MOB.

15. | MukpoOHbie cooOIIeCTBa, KaK (PaKTOP CAMOOYHILEHUS BOJJOEMOB U MPUEMBI TEX-

HUYECKOTO BO3JICUCTBUS HA MUKPOOHOE HACEICHUE BO/IBI.

Tembl HAYYHBIX JUCKYCCHI (KPYIJIBIX CTOJIOB)
Bona, kak yHUBEpCaJIbHBIN PaCTBOPUTEIIb — OCHOBHASI IIPUYKHA 3arPsI3HEHUS IIPUPOJI-
HBIX UICTOYHHUKOB ITPECHON BOJBI.



3agaHus 17151 KOHTPOJIbHBIX Pa00T CTYAEHTOB 3204HOM GopMbI 00yUeHusI

Kaxxapiii cTyzeHT 3a04HOM (hOpMbI 00YUYEHHS TOJKEH BBIIOJIHUTH OJIHY KOHTPOJIBHYIO paboTy.
Bapuanr 3ananus onpezensercs Io AByM MOCIETHUM IU(ppaM HOMepa 3a4eTHON KHUXKKH (Tad-

JU1a).

BapuaHTbI KOHTPOJIBHBIX 33JaHHIA
ITocnen-
Hue nBe | Homepa 3amay ijisi KOHTPOJIBHBIX paboT
udpsI
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 3) 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 89
10 13 21 32 41 51 60 71 88 90
11 14 23 37 40 50 59 70 87 88
12 15 24 36 39 49 58 69 86 87
13 16 25 35 38 48 57 68 85 86
14 17 26 34 37 47 56 67 84 85
15 18 27 33 36 46 55 66 83 84
16 19 28 32 35 45 54 65 82 83
17 20 29 31 34 44 53 64 81 82
18 21 30 30 33 43 52 63 80 81
19 22 29 31 32 42 51 62 89 90
20 23 28 32 43 51 52 60 70 89
21 24 27 33 42 48 50 61 72 87
22 15 26 34 41 47 52 60 68 86
23 16 25 35 45 55 59 69 79 85
24 17 27 36 46 56 66 76 80 84
25 1 10 23 33 39 44 57 65 83
26 2 11 22 38 40 46 56 64 82
27 3 12 21 39 49 51 55 63 81
28 4 13 20 22 26 36 54 62 82
29 5 14 29 35 43 53 61 68 83
30 6 15 28 34 37 48 52 60 84
31 7 16 27 32 48 51 61 71 85
32 8 17 26 31 42 50 69 78 86
33 9 18 25 27 31 49 57 68 87
34 10 19 24 28 30 48 56 67 88
35 11 20 23 29 36 45 55 70 89
36 12 28 30 48 54 65 69 76 90




KonTpoJsbHbIe 3a1aHus

024

1. Beipasure B MoIsix: a) 6,02210%2 mosexyn C2Hz; 6) 1,80010% aTomoB a3ora; B) 3,01210%

Mosekya NHs. KakoBa MobHas Macca yKa3aHHbBIX BEILIECTB?

2. B kaxoit macce NaOH coziepKuUTCs CTOJIBKO € SKBUBAJICHTOB, CKOJIbKO B 140 1 KOH?

3. B xakoMm konmmyectBe Cr(OH)3 comepXUTCs CTOIBKO e IKBHBAJICHTOB, CKOJIbKO B 174,96
r Mg(OH),?

4. Omnpenenure >KBUBAJICHT U SKBUBAICHTHYIO Maccy docdopa, kuciopoa u 6poma B co-

enuaenusx PHs, H20, HBr.
5. [Tepeuncnure aHomanbHbIE CBOKCTBA BOJIbI. Kakoe 3HaUeHNE OHU UMEIOT?

6. Kaxwue riaBHbIE KATHOHBI K aHHOHBI HaxoaATCA B IPUPOAHBIX BOI[aX? KaxoBrsl nx 3Ha4e-
HUA OJ1 XUMHYCCKHUX CBOMCTB BOI[LI?

7. 3aKoH HeﬁCTBHH Macc. 3aBUCHMOCTb CKOpPOCTHU XUMHYECKOM peaKknun OT TEMIICPATYpPhI.

8. PaBHOBecue B romoreHHbIx cucteMax. Koncranra paBHoBecus. CIBUT paBHOBECHS.
[Tpunuwmn Jle-Illarense.

9. Hanummre Bbipa)keHUs 17151 KOHCTaHThI paBHOBECHs roMOreHHOU cuctemsl N2 + 3Hz
2NH3. Kak u3MeHuTCs CKOpPOCTh MPSMOI peaklivy - 00pa30BaHUs aMMHUAKa, €CIIA YBEIUYUTh
KOHIIEHTPAIUIO BOAOPOJa B TpH paza?

10. Beruucnure, BO CKOJIBKO pa3 YBEIHMUUTCS CKOPOCTh PEaKIiu, MPOTEKAIoIIel B ra30Boit (ase,
IIpU MOBBINIEHUH Temrepatypsl oT 30° mo 70°, ecnu TemrnepaTypHblii KOAGOUIIUEHT peakluu pa-
BEH 2.

11. B romorennoii cucreme CO + Cl; — COCI2 paBHOBECHBIE KOHIIEHTPALIMU PEATUPYIOIINX
BelecTB cooTBeTCTBEHHO paBHbI: [CO] = 0,2 monw/7; [Cl2] = 0,3 mons/i1; [COCI2] = 1,2 Monb/11.
BrrancnuTe KOHCTaHTY paBHOBeCHs cUCTeMBI U ucxoanbie kKoHieHTpauu Clz u CO.

12. IIpu HexoTOpOI TemnepaType paBHOBecue romorenHoi cucremsl 2NO + O2 — 2NO: ycra-
HOBHJIOCH MIPH CJICAYIOUINX KOHIIGHTpaLusx pearupyromux BemiecTts: [NO]p= 0,2 mouns/i1; [O2] =
0,1 monb/1; [NO2] = 0,1 Momb/11. BeiurcuTe KOHCTAaHTY paBHOBECHUS M UCXOHYIO KOHIIEHTpa-
o NO u Oa.

13. TlpousBenenue pactBopumoctu (I1P) miast Tpy1HOpacTBOPUMBIX BellecTB. UTO MOXKHO HAHTH
o Bennuuue [1P?

14 ITponssenenue pacteopumocty (ITP) kap6onara kansius CaCOs ipu 25 °C pasro 4,8:107° .
OnpenenuTe KOHIEHTPAINIO HOHOB Kabims 1 CO3 2° B rpaMMax Ha JTUTP B HACHIIIEHHOM Pac-
TBODE.



15. TIpoussenenue pactsopumocts (ITP) AgCl pu 20 °C pasuo 1,61-107°. Onpenenure xon-
[EHTPAIIMI0 HOHOB cepedpa u XJiopa B HackiieHHOM pacTBope AgCl, He coneprkamieM Jpyrux
PacCTBOPEHHBIX BELIECTB.

16. Monnoe npousseaenue Boasl. Beruuciure pH pactBopa, B koropom pOH = 6.KucinotHocts 1
IIEJI0YHOCTb PACTBOPOB.

17. Borunciiute KOHIIEHTPALUIO THIPOKCUIILHBIX HOHOB, €CITM BOAOPOAHBIN noKa3zaTelnb (pH) pa-
BeH 4,5.

18. ITpu xakom BojiopoHOM nokazarene (pH) pacTBop Oyner uMeTbh HEUTPATBHYIO, KUCITYIO WU
1IeJI0YHY10 cpeny? Kak u3MeHHUTCsl BOJIOPOIHBIN MOKa3aTelb JUCTUIUIMPOBAHHOM BOJIBI, €CIIU K
1 1 ee go6aBuTh 0,01 r-3xB KOH.

19. 'mnponus coneit. Koncranra runponuza. Onpenenenue Benunuanasl pH npu rugponmuse.

20. Kak BrusieT Ha TUAPOIIN3 HArpeBaHUe U pa3daBiieHUe pacTBopa. Hamwmire ypaBHEHUE peak-
Ui rraposu3a codieit mpu 6osbiioM pasodasieHun FeSOs, NiClz, Co(NO3z)2. [Touemy 31 comu B
pacTBOpax UMEIOT KUCIIYIO PEaKIIHI0?

21. Hanmmute ypaBHeHust peakiuii ruaposnsa cojeir NaoCOsz, Co(NO3)2, AI(NO3)3 B Mosieky-
JSIPHOM M MOHHOM Bujie. Kakue peakiiuy Ha3bIBAIOTCS PEAKIMIMH THIPOIH3a?

22. Ilpu cMemmBaHu# KOHIIEHTpHpoBaHHBIX pacTBopoB FeClz u Na,COs ob6pasyercs Fe(OH)z u
COs.. [Touemy obOpazyroTcst 3TH BemiectBa? CocTaBbTE MOJIEKYIISIPHOE M MOHHOE YPAaBHEHHS pe-

aKIIUu.

23. Tlpu cmemmBanuu pactBopoB Al2(SOas)3 1 NaoS kaxkmast U3 B3STHIX COJIeH THAPOIU3YETCS He-
00paTHMO 10 KOHITa ¢ 00pa30BaHUEM COOTBETCTBYIONIUX OCHOBAHUS U KUCIOTHL. BBIpa3uTe 3TOT

COBMECTHBIN THIPOJIN3 HOH-MOJIEKYJIIPHBIM U MOJIEKYJISIPHBIM YPaBHEHHUSIMHU PEAKIUN.

24. Kakoe 3unauenue pH (>7<) umerot pactBopsl cienyronmx coieit: KsPOs, PD(NO3)2, NaxS?
CocTaBbTe HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YPABHEHMSI TUAPOJIN3A STUX COJIEH.

25. Beruucnure pH 0,011 pactBopa anerara HaTpus, eciiv Ke =1 » 10-14 r-uon/n, koHcTanTa
JIUCCOITUAIINN YKCYCHOU KUCTOTHI KcHacoon = 1,76 ¢ 10 -5.

26. Crenens rugponusa. Kak cBsizaHa KOHCTaHTa MMIPOJIU3a CO CTENEHbIO ruapoiau3a? Hamu-

LIMTE YPAaBHEHHUsI PEAKIIMI THIPOJIN3a YEThIPEX TUIIOB COJIEH.

27. Hannmmre ypaBHEHMS peakUui THAPOJIA3a B MOJIEKYJIIPHOM M HOHHOM BHJIE Cli€-TYOIINAX
coneit: AICl3, ZnSO4, MN(NO3),. Kakoe 3nauenue pH(>7<) UMEIOT pacTBOPHI?

28. 3Hayenue BeTUYUHbBI pH, T. €. KOHIIEHTpaIMK BOJOPOIHBIX HOHOB, ISl GU3UKO-XUMHUYECKHX

1 OMOJIOTMYECKUX MPOIIECCOB.

29. Teopust OydepHbix pacTBopoB. bydepnas emkocTs. Ponb OydepHbIx cuctem npu padoTte
OUYHCTHBIX COOPYKEHUMU, TP XMMUYECKON OYMCTKE BOJBI OT B3BECEH METOJOM KOAryJIHMpOBaHHUSI.



30. Beruncnure BonopoaHslii nokazarens pH, eciu:
a) KOHIICHTpAaLUsl HOHOB Bojiopo/ia paBHa 1-10-6 r-uon/i;
0) KOHIICHTPALMsl HOHOB IHIpoKcuia paBHa 1-10 -6 r-mon/m.

31. Uto Ha3bpIBaeTCsl XMMUUECKUM SKBUBAJIEHTOM 3JIEMEHTA, BellecTBa? Kak paccunTsiBaercs
HKBHUBAJIEHT COJIEH (CpPEIHUX, OCHOBHBIX, KUCJIBIX ), KUCIOT, OCHOBAaHUI? BrluncinTe 3kBU—Ba-
JeHThl U 3kBUBasIeHTHBIE Macchl H2SO4 1 AI(OH)3 B peakiusix, BBIpaKEHHBIX CIICAYIOIIUMHU

YpPaBHEHUSAMU:

H2S04 + KOH = KHSO4+H,0

H.S04 + Mg = MgSOu4 + H,

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

32. BopopoaHble okas3aTenu AByX BoJ paBHbI 7 U 9. Peakuus, kakoi Boabl Oonee kucnas? Bo
CKOJIBKO pa3 B Heil O0JIblIe KOHIICHTPANKs HOHOB Boiopoaa? UemMy paBHA KOHIIEHTPAIHS TH/I-
POKCHUJIBHBIX MOHOB, €CJIM BOJIOPOIHBIN noka3arens (pH) pasen 8,57

33. Uemy paBeH BOJOPOJIHBIN [10Ka3aTeIb BObl, B KOTOPOU KOHIEHTPALUs THIPOKCUIIbHBIX U
BOJIOPOJHBIX MOHOB paBHBI JIpyr apyry? YUeMy Oyner paBeH BOAOPOIHBIN [TOKa3aTelb, €CIH K 1 11

JUCTHIIIMPOBaHHON BoAbl prbaBuTh 0,001 r-3KB CONAHOMN KUCIOTHI?

34. Konuentpauus pactBopoB. [IoHATHS HACBIIIIEHHOTO, KOHIIEHTPUPOBAHHOTO, pa30aBI€HHOTO
pacTtBopoB. CiocOOBI BBIpaKE€HUS! KOHLEHTpAaMK. MaccoBas 10JI paCTBOPEHHOI'O BEILECTBA B
pacTBope, MOJIsIpHasi, SKBUBaJIEHTHAs! KOHLIEHTpaluu. TUTp pacTBopa.

35. B 0,5 m° pacTopa conepxutcs 50 kr 6e3sogHoro NaOH. Brrauciure, MacCOBYIO JOJTIO pac-
TBOPEHHOTO BEIIECTBA B PACTBOPE, MOJIIPHYIO M SKBUBAICHTHYIO KOHIICHTPAIIMH PAaCTBOPA.

36. K 3 1 pactBopa a3zotHoit kucnotel HNO3 ¢ MaccoBoii noneit pacrBopenHoro Berectsa 10 %,
MI0THOCTHIO p = 1,054 r/cM3 ipubaBuiM S 71 pacTBOpa TOM K€ KHCIOTHI ¢ MacCOBOM J0JIeH pac-
TBOPEHHOTO BeliecTBa 2 %. Boruncnure MaccoByto A0JI0 PACTBOPEHHOI'O BEIIECTBA U MOJISIP-
HYIO KOHIIEHTPAIIMHU TTOJIy4€HHOTO pacTBOpa, 00hEM KOTOPOTO paBeH & JI.

37. Kakoit 06sem pactBopa KOH ¢ maccoBoit noneit pactBopennoro Bemecta 50 % (. 1,538
r/cm®) TpeGyeTcs s MPUTOTOBJIEHHUS 3 1T PacTBOPA C MACCOBOI I0NeH paCTBOPEHHOTO BENIECTBA
6 % rutoTHOCTBIO 1,048 r/em®?

38. BeruncinTe SKBUBAJIEHTHYIO U MOJIIPHYIO KOHIIEHTPAllUA PAcTBOPA a30THOM KHUCIIOTHI
HNO3 ¢ maccoBoii moieii pacrBoperHoro Beriectsa 20,8 %, miotHocThio 1,12 r/cm®. CKOJTBKO
rPaMMOB KHCJIOThI COAEPKUTCS B 4 J1 3TOr0 pacteopa?



39. 13 700 r pacTBOpa CEpHOM KHUCIIOTHI C MaCCOBOM J0JI€l pacTBopeHHOro BemectBa 60 % BbI-
napusBanueM yaamuin 200 r Boabsl. UeMy paBHa MaccoBasi 10J1s1 pACTBOPEHHOI'O BEILIECTBA B
OCTaBIIEMCS pacTBOpe (B MPOLIEHTAX)?

40. XectkocTh Bogbl. Kakue comu 00ycnoBIMBAIOT )KeCTKOCTh? Kak oHM 00pa3yroTcst B MPUPO-

HBIX BOoIax”?

41.0numure TepMOXUMHUECKUNA METOJT yMAr4eHus BoJbl. OTBET MOTUBUPYITE COOTBETCTBEH-

HBIMHU YPAaBHEHUSIMU PEAKLIAMN.

42. CooBO-H3BECTKOBBII U (pocdaTHBI METO/IBI yMSTUCHHUS BOBI. Kakoe KOIM4ecTBO U3BECTH
CaO u conpr Na2CO3 nHeobxoaumo st ymsiraerust S00 71 BOJbI, )KECTKOCTh KOTOPOH paBHA 4 MT-
9KB/1?

43. Kakue coennHeHus 00yclIOBINBAaIOT BPEMEHHYIO )KECTKOCTh, KaKHe ITOCTOsIHHYI0? Marnue-
Basi )KECTKOCTh BOJIBI PaBHA 4 MT-3KB/J, COJepKaHNe MOHOB KaJbIus paBHO 80 mr/i. Yemy paBHa
o011as1 ’KeCTKOCTb BOJIbI?

44, YMsaryeHue Boabl METOIOM 0OMEHA MOHOB.

45.C kakoil LebI0 IPOU3BOIAT U3BECTKOBAaHUE BObI? Hanummre ypaBHEHUS TPOUCXOISAIINX
peakuuii. Berurciure konmudectBo 60 %-oit u3Bect Ca(OH)2, HeoOxoaumoe ist ymsirdenust 1
M® BOJIBI ¢ 061IIEH KECTKOCTBIO 8 MI-OKB/J.

46. BpruncauTte *)ecTKOCTb BOJbI, 3Has, uTo B 600 11 ee cogepxkutcs 65,7 r ruapokapOoHaTa Mar-
HUS 1 61,2 T cynbdara KanbLus.

47. Onpenenute HEOoOXoauMyto 103y CaO, Mr/m, st 00pabOTKU BOABI CO CIAEAYIOIIMMHE J1aH-
HBIMU: KapOOHATHAs )KeCTKOCTh 45 Mr-skB/1; cBoboHass CO2 - 15 Mr/71, HOHOB MarHus Mg2+ -
18 mr/n; akTuBHOTO NpoayKTa B U3BecTH 60 %.

48. Kakoe xonmnuectBo MgSO4 Ha1o pacTBOPUTH B 1 J1 TUCTHIIIIMPOBAHHON BO/BI, UTOOBI MOITY-
YUTH BOJY C KECTKOCTHIO 5 Mr-3kB/11. CopiepkaHue HOHOB MarHus B BOJIE€ paBHO 36 Mr/J, Kajb-
us - 61 mr/n. Yemy paBHa o0111ast )KeCTKOCTb?

49. KatnonuToBkiil GpuiibTp o6beMoM 75 M ymsaruamn 1,5 M® BosIbI ¢ HepBOHAYATBHOM KECTKO-
cThi0 BoJibI 10 Mr-skB/n. Kakas oOMeHHast eMKOCTh KatuonuTa? JlaiiTe XxapakTepucTUKy HOHOOO-

MCHHBIX CMOJI.

50. Onpenenure KOJIUYECTBO BOJIBI B IUTPAX, KOTOPOE MOXKET YMSATUUTH KATHOHUTOBBIM (PUIBTD
o6semMoM 3 M ¢ 06MeHHOI eMKOcThI0 200 T-3KB/II, €CITH 00Mast JKECTKOCTh BOJIBI PaBHA

6 Mr-skB/11. Yto coboit mpeacTaBiisgeT KaTMOHUTOBBIN QuiibTp? HazoBure sTansl paboThl KaTHO-
HUTOBOIO (PUIIBTPA.

51. Boga ¢ kapOoHATHO# K€CTKOCTHIO 3,5 Mr-3KkB/11 mojBepraercsi Na-kaTHoHHpoBaHU0. Ompe-
JIeTTUTE KOHIICHTPAINI0 OMKapOOHaTa HaTPHs, MI/JI, B yMATYEeHHOU Bojie. OMUIIUTE TIpoIiece



JBYXCTYIIEHYATOr0 Ipouecca Na-kaTHOHUpOBaHUA. Kakue peakiuu MUMEIT MECTO B IaHHOM
npotiecce?

52. PaccumTaiiTe pacxo/ COJIM Ha OJJHY pEreHepaIio KATHOHUTA, €CJIM BBICOTA CJI0SI KATHOHUTA
2 M, 06MeHHas eMKocTh 280 T-3kB/M°, yaeabHbIil 200 1/r-3kB, AuameTp $puastpa 2,5 M. Onu-
HIMTE MPOLIECC YMIATYCHHUS BOJIBI IPH MApaIeIbHOM (DPMIBTPOBAHUH Yepe3 aMMOHHUI-KAaTHOHUT

U Na-KaTHUOHUT.

53. Koraa npousBoadAT nouiesaqyuBaHue BOJbI IPU KOATYJISILIUN CEPHOKHUCIIBIM aJIFOMUHNEM ?

Kak BbI3BaTh XJIOMbEOOpa30BaHUE, €CIIM KOAryJISIHs BOABI IPOUCXOANUT IPU HU3KOU TeMIiepa-
Type? Kak nocrynaror, Korja BpeMEeHHas ’KECTKOCTb, HEOOXOA1Mast ISl UCII0JIb30BaHUS BCEH

JI03bI KOAryJsiHTa, HegoctarouHa? Beraucnure ontumanbayro 103y koaryisiHta Al2(SO4)s pu
MYTHOCTH BObI, paBHO# 100 mr/m.

54. O6e33apakuBaHUE BOJBI XJIOPOM U XJIOPCOJIEPXKAIIMMHU BemecTBamMu. [loHsATHE «aKTUBHBIN

xsop». Ompeienure coepkaHne aKTHBHOTO XJIOpa B XJIOPHOM M3BECTH CJICIYIOIIETO COCTaBa:
3CaOCl,- Ca(OH)2-5H:0.

55. Ot kakux ()aKTOPOB 3aBHCUT XJIOPOIOTIIONAEMOCTh Bo/IbI? Korma mpon3BoasT XJI0pupoBa-

HHUE BOIBI C aMMOHU3AUEH?

56. JlaiiTe xapaKTepUCTUKY OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX peakiuii. UTo MOHUMAaIOT 1Mo/
cTeneHbto okucieHus? CocTaBbTe ypaBHEHNE OKUCIINTEIbHO-BOCCTAHOBUTEIBHON PEaKIIUH,
UIYILIEN 110 CXEME

KMmO4 + H3POs + H2SOs4 — MnSO4 + H3PO4 + K2SO4 + H20,
yKa)KI/ITe OKHUCJIHUTECJIb, BOCCTAaHOBUTCIIb, HpOIIeCC OKHUCJICHHUA U BOCCTAHOBJICHUA.

57. Vicxons U3 cTENeHN OKHUCIICHHS a30Ta, cepbl i Maprania B coequHernsx NHz, HNO2, HNOs,
H>S, H2SO3, H2SO4, MNO2, KMnOg4, onipetenuTe, Kakue U3 HAX MOTYT OBITh TOJBKO BOCCTAHO-
BUTEJISIMH, TOJIEKO OKUCIIUTEIISIMU B KaKUE MPOSIBIISTFOT KaK OKUCIIUTEIbHBIC, TAK K BOCCTAHOBH-

TeJbHBIE CBOUCTBA.

58. MoryT 11 IpOUCXOAUTH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHM MEXKIY CIEAYIOIUMU
BemectBamu: a) HoS u HJ; 6) HoS m HoSO3; B) HoSO3 m HC104. Ha ocHOBaHWY 371€KTPOHHBIX
ypaBHEHUH paccTaBbTe KOA(P(UIMEHTH B YypaBHEHUHU PEAKIIMU, UAYIIEH [0 cXeMe

K2Cr207 + HaS + HoSOs — S + Cr2(SO4)3 + K2SO4 + H20
VKaXUTE OKHCIIUTENb, BOCCTAHOBUTEIb, TPOIIECC OKUCICHHUS, BOCCTAHOBIICHUSI.

59. Ucxons u3 crenenu okucienus xjaopa B coeaunenusx: HCI, HC103, HCIO4, onpenenure,
KaKO€ M3 HUX ABJIACTCA TOJIBKO OKHUCIIMTECIIEM, TOJBKO BOCCTAHOBUTECIIEM U KAKOC€ MOKET ITPOSAB-
JIATh KaK OKHCIIUTCJIIBHBIC, TAK 1 BOCCTAHOBUTCJIIBHBIC CBOMCTBA. HO‘I@MY? Ha ocHoBanuu >nek-

TPOHHBIX YpaBHEHUH paccTaBbTe KO3(PPUIIMEHTHI B ypaBHEHHE PEaKuu, UIYIIEH 0 CXeMe



KBr + KBr + H,SOs — Br + K»SO4 + H20

60. MOFYT JIX IPOUCXOAUTDH OKHUCIUTCIIBHO-BOCCTAHOBUTCIILHBIC PCAKIIUU MCIKAY BCIICCTBAMMU!
a) NHz u KMnOg; 6) HNO2 u HJ; B) HCI u H2Se? ITouemy? Ha ocHOBaHUY 37€KTPOHHBIX YpaB-
HEHHI paccTaBbTe KO3(PPHUIMEHTHI B ypaBHEHHE PEAKIIMU, HITYLICH M0 CXeMe

KMnO4 + KNO7 + H2SOs4 — MnSO4 + KNO3 + K2SO4 + H0

61. B KkaKkOoM COOTHOIIIEHHU HEOOXOIMMO CMEIIATh KUCIIbIE U IIEIOYHBIC CTOYHBIE BOIBI JIS UX
MOJTHOW HEUTpaTu3allnu, 3Hasl, 4TO MIEJIOYHOCTh CTOYHBIX BOJ paBHA 10 Mr-3KB/JI, a KUCIIOT-
HOCTb - 20 Mr-skB/11. PaccunTaiite HEOOXOAUMOE BECOBOE KOJIMYCCTBO TallICHON U3BECTH JIJIs
HelTpamms3anuu 500 M2 CTOUHBIX BOJI, COEPKAIIMX 4,5 /1 CEpHOI KMCIIOTHI.

62. CTOoUuHBIC BOJIBI TPABUIILHOTO 11€Xa COAEPIKAT CEPHYIO KHCIIOTY B KOJIMYeCTBE 4,5 T/11.
CKOJBKO HETallIEHOH U3BECTH HYXHO IJId HeﬁTpaHH3aHHI/I KHCJIOTHBI, €CIIN 00BEM CTOYHBIX BOJ

cocrasister 1 M° 2.

63. Komonanoe cocrosiaue BemectBa. Knaccudukanus komonansix cucrem. Koarysus u

ceiMMeHTanus (MOTUBUPOBATH OTBET HAa IPUMEPaX )

64. Ctpoenue KoJUTOMAHBIX yacTuil. [Ipupoia qBOMHOTO 3JIeKTpUUECKOro cios. C,- U €-MOTEH-
uait. M3oanekrpuueckoe coctosinue. [IpencraBpre yCIoBHYIO XUMHUECKYIO (hOpMYITy CTpPOCHUS
MMIIEILIBI KOJUIOMIHOTO PACTBOPA KPEMHUEBOM KUCIOTHI, €CIH B pacTBope umerorcs HoSiOs; K
SiO3%" [pencTaBbTe CTPOCHKE MUIIEIIIBI B H302JIEKTPHUECKOM COCTOSHHH.

65.D7eKTPOKUHETHYECKHE SBICHUS. DIEKTPOOCMOC, MIEKTPO(Ope3 U UX MPAKTUIECKOE ITpHMe-

HEHUE.
66. O01Iast XxapakTepucTUKa COpOIIMOHHBIX MporieccoB. COpOIIMOHHOE paBHOBECHE.
67. CopO1uist Ha rpaHUIlE pa3zelia TBeP0€ BEIIECTBO-KUIKOCTh. M30TepMbl copOIImu.

68. ®OpMBI YTOIBHOM KHCIOTHL. Y CTAHOBUTE COOTHOIICHHE MEKIY KOHIICHTPAITUSIMH THIPOKAP-
6onaraoro nona HCO3™ u yronproit kuciotsl H2COs pu pH = 4, t° = 25°, ecnii KOHCTaHTa JTUC-
COLIMALIMU YTOJBHOM KUCIOTHI IO nepBoi ctynenu K1 = 4-10-7.

69. CtabunbHOCTh BOJBI. MeTo bl onpeienieHnst cTadmibHOCTH. OnpeieuTe COOTHOILIEHUE
MeXx Ty KoHneHTparmamu noHos [CO3 2] u [HCO; ] mpu pH = 12, t° = 25 °C, eciii KOHCTaHTa
JUccoIanuu mo Bropoit crynenu Ko = 5,6-10-11.

70. Onpenenure CTaOMIBHOCTD BOJIBI, €ciii B Hel copepxutcs [CO2] = 44mr/m,

[HCO3] = 122 mr/n u [Ca?*] = 80 mr/n. Onpenemute konmenTpamuio [HCOs ] B Boge npu pH =
10, konmenTpamun [CO3 2] = 4 r-non/n, KoHcTaHTe Aucconmamm Ko = 5,6-10-11.

71. CocTaB ¥ moKa3aTe Il KauecTBa CTOYHEIX BOJI.



72.MeToabl OUMCTKU CTOYHBIX BOJ. JleCTpyKTUBHBIE U peEreHepaTUBHbBIE MeTOABI. [Ipuemsl, uc-
IIOJIB3YEMBIE B IIPOLECCE OUUCTKU CTOYHBIX BO.

73. Mopdonorus 6akrepuii. CtpoeHne 0aKTepHUaIbHOMN KICTKH.

74. PazMHOXeHUE, IBIKEHUE, CITOPOOOpa30BaHIE OaKTEePHIA.

75. Ilutanue, ooMeH BemecTs, hepmenTsl. Kimaccudukanms GpepmeHToB.

76. JIpIxaHue MUKpPOOPraHU3MOB U UX POJIb B KPYrOBOPOTE BELIECTB B IIPUPOJE.
77. BnusiHME BHEIIHUX YCIIOBUM HA pa3BUTHE MUKPOOpPraHU3MoB. DakTopsl pocTa.

78. AspoOHBIE IPOIIECCHI OUUCTKH CTOYHBIX BOA. buonoruueckue GpuiabTpel. buoneHnoss 6uoio-

THYECKOH TUICHKH.
79. Asporenku. buorieHo3 aktuBHOro Mia. MnoBsiil HHIEKC, BO3PACT aKTUBHOTO HJIa.

80. AHa’pOOHBIE MPOLECCH OYUCTKU CTOYHBIX BOJ. MexaHnu3M MeTaHoBoro opoxenus. COpaxu-

BaHUEC B MCTAaHTCHKAX.

81.0668m Muposoro okeana 1370 miH. km®

, a B oHO# Karwie Boabl (~0,03 mi) comepkutcs 250
MIIpA. aToMOB ypaHa. Onennurte Maccy ypana B MUpOBOM OKeaHe M CPaBHUTE €0 3aIachl B OKea-

HUYECKOM BOJIE C 3a11acaMi B Pa3BEIaHHBIX MECTOPOXKICHHIX HA CyIIe — 18 MITH.T.

82.MomnspHas KOHIIEHTpAIHUs 3010Ta B MOPCKOii Boze pasHa 2,5%10 mons/x1, a B 1 T 30710TO-
HOCHOM pybl coaepxutcs 10 r 3os0Ta (yka3zanbl cpeinue 3HaueHus ). Paccuuraiite: 1) 00béM
MOPCKOM BOJIbI, B KOTOPOM COZAEPKUTCS 1 KT 30110Ta;

2) BO CKOJIBKO pa3 MaccoBas JI0JIS 30JI0Ta B IPOMBIIIUICHHBIX py/Aax OOJIbIIE €ro MacCOBOM 10U
B MOPCKOii Bojie (IITOTHOCTH BOABI ~ 1 T/cM®);

3) olieHHTE MaKCUMaJIbHbIE 3aTPaThl Ha JOOBIYY PY/bl U BblEIeHUE U3 HEE | KT 30J10Ta, eciu
ero meHa pasHa ~ 10$/r;

4) MPECAIIOJIOXKUTE, KAKHE SKOJIOTHYCCKUEC U OKOHOMHWYCCKUC MOCICACTBHUA MOKHO OXXKUAATh AJIA

CTpaHbl, KOTOpast MpOoAaET 30JI0TO, a MOKyMaeT TabaK M aJIKOTOJIbHBIC HAITUTKH.

83.KoHImeHTpanus HOHOB BOIOPO/Ia B IOKIEBBIX BOAax Hurepuu Bo BpeMst TPO3bI IOCTUTAET
0,001 momnw/n. BeimonmuuTe cienytomume 3ananus: 1) o0bICHUTE MOSBICHUE HOHOB BOJOPO/IA B
JOKJIEBOM BOJIE U HAITUIIINTE YPAaBHEHUSI COOTBETCTBYIOIINX peakluii; 2) paccuuTaiite Maccy
KHCJIOTHI B JIOK/I€BOM Bojie Maccoit 1*105 T (Macca cpeaHero rpo3oBoro oosaka); 3) oreHuTe
Maccy YIIEKUCIIOro ras3a, MoCTYIalIlylo B aTMochepy Nocie BhINaJeHUs TAKUX OCA/IKOB B paii-
OHAX, COJIepXKaIIUX KapOOHATHBIE MOPO/IBI.

84. B Llentpanshoii EBpone u CeBepHoil AMepHKe ObIBAIOT AOXKAH, B KOTOPBIX KOHIIEHTPAIIHUS
HOHOB BoAopoaa gocturaer 1x10™ moms/m (pH = 4). OrenuTe Macchl CEpHOI U a30THOM KHUCIOT
B | T 105%K1€BOM BOJBI, HCXOS U3 CIEIYIOIUX MPEANOI0KEHNN: 1) KUCITYIO Cpey CO3/1aeT



TOJIbKO CEpHAsl KUCJIO0TA; 2) TOJIBKO a30THAS KUCJIO0TA; 3) CMECh KUCIIOT B MOJISIPHOM OTHOIICHUHU
1:1. Ilpoananu3upyiite, Kakas J0KAeBas BOJa (U3 yKa3aHHBIX) ONIaCHEE U1 MPaMOPHBIX U U3-
BECTHSKOBBIX COOPYKEHUM?

85. KucnoTHble 10311 pa3pyllatoT NaMATHUKU KyJIbTypbl. CpPaBHUTEIBHO IIPOYHBIA MpaMop pe-
arupyeT ¢ pacTBOPOM CepHOM KHUCIIOTHI U nipeBpaitaercs B rurc (CaS04x2H20). Cmena temre-
partyp, MOTOKH JA0XK/Is M BETEp OBICTPO pa3pyIlaOT 3TOT MATKUI MaTepuan. Onennte oobemM
JIO’KJIEBOW BOJIBI, cozieprKalieii cepuyto kuciory (pH = 4), npu KOHTaKTe ¢ KOTOPOit cioit Mpa-
MOpa TOMIMHOM 1 MM 1 miomaasio 10 M2 npespamaercs B rurnc. [I1oTHOCTL Mpamopa 2,8
r/cM3; CTENEHH JUCCOIMALMU CEPHOIM KHCIOTHI, KaK MO MEpBOii, Tak ¥ 1o BTopoii ctyneru 100
%. OueHuTte TOCTOBEPHOCTD MOJTYYEHHOTO 3HAYCHHUS.

86. Ha nue YepHOro Mopst OCTOSHHO 00pa3yeTcsi CEpOBOJOPOA — ITO PE3YJIbTaT KU3HEACATEIIb-
HOCTH CyJb(aTBOCCTaHABIMBAOIUX OakTepuil. [Iponcxonsammii mpouecc MOKHO BBIPA3HUTh

CXEMOM:
CHy + CaSO4 mukpoopranusmel  CaCOs+ H20 + H2S.

Paccunraiite 00beM (H.y.) cepoBOIOpOaa, 00pa3yIoMIerocs Py BOCCTaHOBICHUHU | KT cynbdara
KaJIbLIMS, U OOBSICHUTE, OYEMY BepXHHE ciion Boabl (MeHee 150-200 M) He comepkat cepoBOIO-

pona.

87. ®otocuHTE3UpYIOLIe OaKTepuH (HallpUMep, IyPILypHbIE U 3€JIEHbIE Cepo0aKTepUn) BOCCTa-
HaBJIMBAIOT YIJIEKHUCIIBIH ra3, UCIOb3Ys, CEPOBOAOPO KaK JOHOP BoAopoaa. COBOKYIHOCTb
9TUX MMPOUCCCOB MOYKHO YITPOIICHHO MPEACTABUTL B BUJIC CXCMbI:

6CO2+ 12H2S  mumkpoopraram3mel - CeH1206 + 6H20 + 12S.

B cBs31 ¢ 3TUM MHKpPOOPTaHU3MBI UTPAIOT BAYKHYIO POJIb B OYHCTKE OT CEPOBOAOPO/IA
OCBEIICHHBIX 3arPs3HEHHBIX BOJIOEMOB, B KOTOPBIX ATOT a3 00pa3yeTcs B pe3yibTaTe pa3ioxKe-
HUS OpraHMYecKHX BemecTB. PaccunTaiite: 1) Maccy cepoBo0opo/Ia, pacXoyIOUIerocs Py CHH-
T€3€ MUKPOOpPraHU3MaMHu yriieBojia maccoit 90 r; 2) 00beM OUUIIEHHO!N TIPH 3TOM BOJIbI, €CJIH
YU4ECTh, UTO B PE3YyJIbTATE )KU3HEACITEIPHOCTH OAKTEPHI KOHIICHTPAIIMS CEPOBOOPOIa CHHU3H-
nack Ha 80 % u coctaBuia 0,5 mr/i (Boaa ¢ TakuM conaepxkanueM HoS npuroana s UCToas30-
BaHUS B TEXHHKE).

88. B mporiecce pa3BUTHS BOAOPOCIU MOTPEOISAIOT 16 aTOMOB a30Ta Ha KaXK/IbIi HCTIOJIb30BaH-
HBI aToM (pocopa. YpaBHEeHHE CHHTE3a KJIIETOYHOTO BEIIECTBA BOJIOPOCIIEH B MIOHHO-MOJIEKY-
NSpHOH OpMe MOKET OBITH YIPOIIEHHO 3aIICaHo cleaylomum obpasom: 106CO, + 16NO*
+HPO4* + 122H,0 + 18H+—C106H2630110N16P1 + 13805.

CrnenoBatenbHO, ecu B Boje oTHomieHue n(N) : n(P) okaxercs 6ombiie, uem 16:1, nuMuTHpyto-
M GakTopom pocta 6yaeT ¢ocdop, B MPOTUBHOM ciiydae — a30T. Ha OCHOBE 9KOJIOTHUECKUX
HaOIOZICHUH I 03€P M BOJOXPAHMIINIL YCTAHOBIICHBI JIOMTYCTUMBIE KOHIIEHTpauu Gocdopa
(0,01 mr/m) u azota (0,3Mr/11), 0JTHOBPEMEHHOE MPEBBILIEHNE KOTOPHIX MPUBOIUT K YCUICHHOMY
pocty Bogopocieit. Onpeaenure, OyneT a1 HaOJIIOAaThCs IIBETEHNE 03€pa, €CIIM KOHIICHTPAIUS



runpogocdar-noHoB B o3epe paBHa 0,024 mr/i, a HUTpAT-UOHOB 6,2 MI/J, U HAWJUTE OTHOIIIE-
HUE YKCclia aTOMOB a30Ta K YMCIy aToMOB ¢ochopa B 3ToM BotoeMe (ruapodocdar u HUTpat-
MOHBI — OCHOBHBIE XuMuieckue Gpopmel a3ota u ocdopa B Boxe). [Ipeanoxure criocods! orpa-
HUYEHUS POCTA BOJOPOCIIEH B BOJOEMAX.

89. B moa3eMHBIX BO/IaxX Kele30 0ObIYHO HAXOAMUTCS B BUJE THApokapOoHara sxenesa (1), mpu-
yeM KOHIIEHTPAIMsI HOHOB jKeJie3a MOXKET IMPEBBIIATh MPEAebHO JOMYCTUMYIO KOHIIEHTPALIUIO
B TuTheBOM Bojie (0,3 Mr/miT). DTH BOJBI OUUIIAIOT OT JKeJie3a YIPOIIEHHOU adpanueii: CBoOoI-
HBIM TaJIeHIEeM BOJIbI € BBICOTHI 0,4 — 0,6 M ¢ mociienyromuM GUIbTPOBAHUEM Yepe3 CIIOH 3ep-
Hucroro marepuana. Kakas macca ocaaka — ruspokcuja xenesa (I1I) — moxxer Bbinacts npu
aspanuu 100 T Bojsl ¢ KOHIIEHTpanuei nonos Fe?* 2,8 mr/n, eciu npu 3toM okucisgercs 90 %
noHoB Fe?*?

90. Ouenure, Ha CKOJIBKO METPOB MOAHUMETCSI YPOBEHb OKEAHOB, €CJIU BCE JICTHUKU PacTaroT.
YcnoBus pacueTa: a) 00beM JIbJa B IEIHAKAX BCETO 3eMHOTO IIApa paBeH ~ 24MIH. KM°; 6) pa-
nuyc 3emiu 6370 kM; B) okeaHbl 3aHUMAIOT 71 % MOBEPXHOCTH TIJIAHETHI; T') INIOTHOCTH JIbJIa
0,92 r/cm3, mnotaocts Boas! 1,00 r/em®.

Bonpochl 1 3aaHus 1JIsl IPOBEAEHUS MPOMEKYTOUHOI0 KOHTPOJIA (3a4eTa)
Komnerennun: I[IKC-1 Cnocoben cooupams, ananuzuposame u cucmemamu-
3UPOBAMb UCXOOHbIe OaHHble OJIs NPOEKMUPOBAHUSL CUCTEM BOOOCHAOICEHU, 00-
B00HEHUSL U 60000MEEOCHUSL UTIU UX DIICMEHMOE;
[IKC 1.5 Ananusupyem u coenacosvléaem npoekmuyo uH@opmayuro no cu-
cmemam 8000CHAbCeHUsl, 00B00HEHUS U 80000MBEOCHUS UNU UX INEMEHMOE OJisl
1n0020MOBKU AKMYANbHbIX NPOEKMHBIX PeUeHUll 8 COBPEMEHHBIX YCILOBUSIX.

Bonpocul k 3auemy

1. Xumu3anus cenbcKoro xo3siicTra. XuMus U 0XpaHa Tuapochepsl.

2. CreneHb BJIGKTPOJ'II/ITI/FIGCKOI\/'I Jucconuaiuu. q)aKTOpI)I, BJIMAIOIIMEC HA BCIIMYUHY CTC-
neHu aucconnanuy. CuabHbIE U Cl1abble 3JEKTPOIUTHI.

3aoanus npakmuyeckue

Paccuuraiite Maccy TUIpOKCH]Ia HATPUSI M Maccy BOJIbl, HEOOXOIMMYIO JJIsS IPUTOTOBIIE-
Huga 500r 5%-ro mMoromiero pacteopa.

Bonpocul k 3auemy

1.PeareHTHbIE METO/IbI OUUCTKH CTOYHBIX BOJ: 00pabOTKa KOAryIstHTaMU, HeUTpanu3alus
KHUCJIOT U OCHOBaHUU.

2. PaznuuHble METOIbI ONIPECHEHUSI BOJIBI: TUCTHILISIINS, BRIMOPQXKUBAHUE, DJICKTPOXHUMH-
YECKUH METOJI, METOJT HIOHHOTO OOMEHa.

3aoanus npakmuyeckue

[IpuBenuTe ypaBHEHUS PEAKIIUN OTAEIHFHOTO OOHApYXEeHUS Cynbdart, kapOoHaT, opTodoc-
daT u XJIOpHUI NOHOB; YKAKHUTE aHATUTUIECKHE dPPEKTHI.

BOI’ZpOCbl K zauenty
1. OHpe,Z[CJ'ICHI/IC arp€CCMBHOCTU erHLHOfI KHUCJIOTBI B BOJIC.



2.CtpoeHne OakTepuaIbHON KIIETKA. XUMUYECKUH cocTaB OakTepuid. [lutanue u nbxanue
OakTepui.
3aoanus npakmuueckue
Onummre cxemMy KOpPpO3WHU CIUIaBa IIMHKA C KagMHEM, HaXOJSIIErocs a) B KUCIIOM; 0)
HEUTPAJIBHOM pACTBOpPAX.

[TpuBenuTe 3J€KTPOHHBIE YPAaBHEHUS 3JIEKTPOJHBIX MPOLIECCOB HA aHOJE U KaTOJE B yKa-
3aHHBIX Cpe/lax. YKaXKUTe COCTaB IIPOJYKTOB KOPPO3HH.

Bonpocwt k 3auemy

1.IlpupoHbie BOABI U UX XapaKTEPUCTHUKA.

2. CBolicTBa XJIOpa U XUMHUYECKUE OCHOBBI XJIOPUPOBaHUS. XIIOPUPYIOILIUE peareHThl, Tu/l-
poiin3. XJIOpOIOIJIOMAaeMOCTh BOJIbI. [lexnopupoBanue Bojibl. XJIIOPUPOBAHUE C MTPEABAPUTEIIb-
HOUW aMMOHMU3aIAEN.

3aoanus npakmuyeckue
['uapokcunbHBIN oKa3zaTens BoAbI paBeH 9. Kakyro peakiuto cpeibl nMeeT Boja?

Bonpocwi k 3auemy
1.Mopdonorus 6akrepuii. Hutuarsie hopmer 6akTepuii. I3MeHUNBOCTE MHUKPOOPTaHU3-
MOB
2. MexaHn4eCcKHe METO/Ibl OYUCTKU CTOYHBIX BOJ. OTcranBanue. Koarymsiusi.
3aoanus npakmuyeckue
KoHIeHTpaIus HOHOB BoJopoza B pactBope pasHa 9,6-107% mons/nm>. Uemy paseH Bojo-
POAHBIN MTOKa3aTeNb pacTBOpa?

Bonpocul k 3auemy

1. Meroasr yaaneHus TsKEIbIX MeTaiioB. Pearentusie metonbl. MonHbI 0OMeH. [anb-
BaHOKOATyJISATOPHI.
2. Mukpodiiopa 1 MUKpodayHa aKTUBHOTO MJIa.
3aoanus npakmuyeckue
KOHIeHTpaIus THAPOKCH-HOHOB B pacTBope paBHa 61070 mons/nm®. Uemy paBeH Bojio-
POAHBIN MTOKa3aTeNb pacTBOpa?

Bonpocul k 3auemy
1. ®akTopsl, BAUSIONIME HA CKOPOCTh PEAKIIMU. 3aKOH JEUCTBUS MacC IS TOMOT€HHOU U
TFeTEPOreHHOMN peaKIuu. JHEPTUsl aKTUBAIIUH.
2. [Ipumenenue GroTanuu A1 OYUCTKU BoJbl. Bunbl Guiotammu. Mexanusm qeicTBus.
3aoanus npakmuyeckue
Kaxkast koHIIeHTpalusi HOHOB BOAOPO/Ia B pacTBope, ecnu PH pasen 3.25?

Bonpocul k 3auemy
1. XapakTep 1 HCTOUHUKHU 3arpsi3HEHUS] BOJIOEMOB.
2. TloBepXHOCTHBIC SBJICHHS. AJCOPOITMS HA TPAHUIE KUIAKOCTb- T'a3, KHUJIKOCTh - KH]I-
KOCTB, r'a3 - TBepoe Teno. [IpakTuueckoe npuMeHeHne aacopOLuy.
3adanus npakmuueckue
Yemy paBHa KoHneHnTpanus nonos H* u OH B pactsope, pH kotoporo pasen 8,457

BOﬂpOCbl K zauenty



1. BiusiHre BHENIHUX YCIIOBUN HA pa3BUTHE MUKpOOpraHu3MoB. DakTopkl pocTta. BiausHue
TEMIIEpaTyphl CBETA, PEAKIIUU CPE/IbI.
2. bakrepuonorndeckuii ananu3. BeleeHre YUCTBIX KYIbTYP.
3aoanus npakmuyeckue
Yemy paBHBI MOJIIpHBIC Macchl 3kBUBaeHTOB H2SO4, H2SO3, Mg(OH)2 u Ba(OH)2 B peak-
LUSIX TIOJTHOM HEUTpAJIM3allMK U B PEaKLMAX HEMOIHON HeWTpanu3anuu?

Bonpocwt k 3auemy
1. Xumuueckue nokasarenu kauectsa Bojsl, pH, sxxectkocts, XIIK, BIIK.
2. CaMoOuHIIIeHHE BOIOEMA OT ATOTCHHONW MUKPODIOPHI.
3aoanus npakmuyeckue
Kaxosa macca HNO3, conepkamascs B 500 mur pactBopa, ecinu Tutp ero pasex 0,006300
r/mn?

Bonpocwt k 3auemy
1. MeTo/1bl OCBETIIEHUS U YaCTHYHOTO 00eCIIBEYMBAHUS BOIbI, 00paOOTKa BOIBI KOATYIISIH-
TaMH, BBIOOP ONTUMAJIBHBIX YCIOBUM, pacdeT JO3bI KOATYJISTHTA.
2. OKHCIIeHUE OPraHUIECKUX BEIIECTB B a3POOHBIX YCIOBHSIX.
3aoanus npakmuyeckue
Tutp pactBopa HCI pasen 0,003592 r/mi. Beraucinute MOJSIPHYIO KOHIIGHTPAIMIO pac-
TBODA.

Bonpocwt k 3auemy
1. Metoapl omy4yeHus! KOJJIOUTHBIX pacTBOPOB. CTPOESHUE MUIIEILTHI.
2. ®U3KO0NOTUs MUKPOOPraHu3MoB. A3poOHOE 1 aHadpoOHOE IbIxaHue. bpoxenue.

3aoanus npakmuyeckue
Nmeercs 0,1205 1 pactBop H2SO4. Onipenenute ero tutp.

Bonpocwt k 3auemy
1. Okucngemoctb. MeToapl OnpeieICHUsI.
2. OKHCIHUTEIhHO-BOCCTAHOBHUTEIbHBIE MOTEHIMANBI. OnpeaeNeHne OKUCIUTEIBHO-BOC-
CTaHOBUTEIBHBIX YCIOBUN MPECHON BOJBI OTKPBITHIX BOAOEMOB.
3aoanus npakmuyeckue
Ha tutpoanue 20,00 mi pactBopa HNO3 3atpayeno 15,00 mut 0,1200 v pactBopa NaOH.
Beruucnute konnentpanuto, TuTp 1 Maccy HNO3 B 250 mit pacTtBOpa.

Bonpocwt k 3auemy

1. OcHoBHBIE MMPUEMBbI TCXHUYCCKOT'O BO3,[[CI>’ICTBI/I}I Ha MI/IKpO6HOC HaCCJICHHUEC BOABI. Bpez[—
HBIC U ITOJIC3HBIC MUKPOOPTaHU3MBI. H(PBHG,Z[@HTCJ'ILHOCTB MHUKPOOPTaHU3MOB Ha BOAOIIPOBOJHBIX
OYMCTHBIX COOPYKEHUSAX.

2. CaHI/ITapHO - XUMHYECKHH aHaInu3 MMPpUPOAHBIX BOI. dusnueckue Moka3zaTein KauecTBa
BOJIBI.

3adanus npakmuueckue

Kakoit 06bem 0,1500 1 pactBopa NaOH noiinet Ha tutpoBanue: a) 21,00 miu 0,1133 1 pac-
tBopa HCI; 6) 21,00 mu pacteopa HCI ¢ Tutpom 0,003810?

Bonpocwt k 3auemy



1. Onpez[eﬂeHHe MpO3pavYyHOCTU, MYTHOCTH, IBCTHOCTH, B3BCHICHHBIX BCIICCTB U OKUCJIA-
€MOCTH BOJBI.

2. Y4acTre MUKPOOPIaHU3MOB B KPYrOBOPOTE BELIECTB B IPUPOJIC. Y IBTPAMHKPOOHI.
3aoanus npakmuyeckue
KakoBa monsipHas koHIEHTparus dKkBuBalieHTOB pactBopa H2C204-2H20, momydenHoro
pactBopenueM 1,7334 r ee B MepHOi1 K0s10€ BMECTHMOCTBIO 250 mut?

Bonpocwt k 3auemy

1. PactBOpbl. CIIoCOOBI BEIpa)KEHUSI KOHIICHTPAILIUU PACTBOPOB: MOJISIPHAS, MOJISIPHASI KOH-
[EHTPAaIUs YKBUBAJICHTOB, MOJISTTILHOCTh, MacCOBast IOJIs, TUTP.

2. lpocteitmue. OOIMe CBEACHHUS O CTPOSHUU KIIETKH U MecTax ux oouranus. OCHOBBI
KJIacCU(UKAIUU POCTEHIIHX.

3aoanus npakmuveckue

Kakyto maccoByro nomro (%) kapoonarta Hatpust NaxCOs comepxut oOpaser 3arps3HeHHON

COJIBI, €CJIM HA HeUTpaau3aiuio HaBecku ee B 0,2648 r uszpacxoaosano 24,45 ma 0,1970 u HCI?

Bonpocul k 3auemy
1. OOu1as, MOCTOSIHHAS, BPEMEHHAs KECTKOCTh BOABL. METOAbl YMATYEHUS BOBI.
2. MexaHn4ecKue MEeTOIbl OUYUCTKHU BOJbI. DunbTpoBanue. [leckonoBku. OTCTOWHHUKHY.
3aoanus npakmuyeckue
Brrancnute konnyectBo uzBect Ca(OH)2 ¢ koHnentparmeii 60 %, HeoOxoaumoe J1st yMsAr-
genus 1 M° BObI ¢ 00MIEH KECTKOCTHIO 8 MI-9KB/mM°.

Bonpocwt k 3auemy

1. Biusinue Gpu3ndecKux, XUMUYECKUX OMOJIOTHYECKUX (PAKTOPOB Ha pa3BUTHE MUKPOOP-
TaHU3MOB.

2 A>poOHbIe TPOLIECCH OUYUCTKHU CTOYHBIX BOJ. bruonorndeckue npynbl. DPPEeKTHBHOCTD
a’pOOHBIX METOJIOB OUMCTKH CTOYHBIX BOJ.

3aoanus npakmuyeckue

Paccuuraiite pH peunoii BO/IbI, eCM KOHIEHTPALMH THAPOKCH HOHOB B Helt 107 Momb/m.

Bonpocwt k 3auemy

1. Bpemennas xkecTKocTh Bo/ibl. CIIOCOOBI €€ YCTpaHEeHHUS.

2. Kommuiekcublie coennnenus. Koopaunannonnas teopusi Bepuepa. MeToasl momyueHusl.
BuayTpeHHsst 1 BHEUIHSSI KOOPIMHAIIMOHHBIE c(hephbl KOMIUIEKCOB. CTPYKTypa BHYTPEHHEH KOOP-
TUHAIIMOHHOM cepbl. LleHTpanbHbIi aTOM - KOMIUIEKCO00pa30BaTellb, TUTaH b, KOOPAMHAIIMOH-
HO€ YMCJIO0, 3apsi/i KOMIUIEKCHOTO HOHA. XUMHUYECKas CBsI3b B KOOPJIMHAIIMOHHBIX COECIUHEHUSIX.
THUNbl KOMIUIEKCHBIX COEAMHEHMH. 3HAaUeHHE KOMIUIEKCHBIX COEIUHEHHH B XMMUH, OMOJIOTHUH,
CEJIbCKOM XO35IICTBE M TEXHHUKE.

3aoanusa npakmuueckue

Paccumnraiite Maccy rameHoi u3BecTH, HEOOXOIUMOM TSl yCTpaHEHHs] BPEMEHHOM KecT-
KOCTH B OJTHOM KYOHMUYECKOM METpe BOJIbI, €CIIH KECTKOCTh BOBI 7K.

Bonpocwt k 3auemy

1. OGpaTUMOCTh XMMUYECKUX PEAKIINi. XUMUIECKOE PABHOBECHE B TOMOT€HHBIX U T€Te-
poreHHbIx cuctemax. COCTOSTHUE AMHAMUYECKOTO XMMHYECKOTO PAaBHOBECHS, YCIOBUS U IpPH-
3HAKU PABHOBECHOTO COCTOsHMS. KOHCTaHTa XMMHMUYECKOrO0 pPaBHOBECHUS, €€ pPOJb B OILICHKE
HAaIMpaBJICHHOCTH XUMHYECKUX peakiuuii. CMEeHHe paBHOBECHS TTPYU U3MEHEHUU KOHIIEHTPalUU



pearupyronmx BelecTs, TeMieparypsl U nasienusd. [Ipunnun Jle - larense. Pons npeacrasie-
HUI 0 XUMHYECKOM PaBHOBECHH B TOHMMAHHH M OIIEHKE XMMUYECKUX M OMOJIOTHYECKHX MTPOIIec-
COB.

2. Koppo3sust TeXHH4eCKOro jKene3a B pa3IMYHbIX BOAHBIX CPEJax M METO/BI 3aIUTHI €TO
OT KOPPO3HH.

3aoanusa npakmuueckue
K pactBopy Na,CO3 nobaBuinu cienyromnue BemecTna:

a) HCI; 6) NaOH; B) Cu(NOs3)2; 1) K2S. B kakux ciay4asx THApou3 KapOOHATa HATPHUS
yeunures? [Touemy? CocTaBbTe HOHHO-MOJIEKYJISIPHBIE YPaBHEHUS THPOJIN3a COOTBETCTBYIOIINX
coJtei.

Bonpocwt k 3auemy

1. O0mue cBeneHHs] O pacTBOpax. TWUIBI pacTBOPOB. BoJHBIE U HEBOJHBIC PACTBOPHI.
DHepreTuka rnpouecca pacTBopeHus. PacTBOpuMoCTh BemecTB. 3aBUCUMOCTh PACTBOPUMOCTH OT
HPUPOIBI M CBOMCTB PACTBOPUTENS M PACTBOPEHHOTO BEIIIECTBA.

2. B yem yHukanbHOCTH BOJbI? Da3oBasi quarpaMMa COCTOSTHUS BOJIBI, €€ MPAKTUYECKOEe
3HaueHue. KakoB XuMU4eCKuii cocTaB MPUPOAHBIX Boa? Kakue ra3pl, a Takke IPYrue THUIBI TPH-
Mecel MOXET COJiepKaTh MPUPOIHAst Bojia?

3aoanusa npakmuueckue

Nmeercs pactBop Al2(SO4)s ¢ MaccoBoit noneit ® = 10% u muotHOcTsIO p = 1,105 r/em®.
KakoBbI MOJIsIpHAsI KOHLIEHTPAIIHSI, MOJISIPHAST KOHIIEHTPAIHsI SKBUBAJICHTA, TUTP, MOJISLIBHOCTD U
MOJISIpHAS JIOJISl BEIIECTBA STOTO pacTBopa?

Bonpocwt k 3auemy

1. Metoabl neXJI0pUpPOBaHUS BOABI. YPaBHEHUS MPOIECCOB, MPOUCXOIAIINX MIPH JEXIIO-
PHUPOBAaHHUHU BOJIBI.

2. Boma kak pacTBOpHTENb. BpeMeHHas M MOCTOSHHAS JKECTKOCTh BOJAbL. CrOCOOBI ee
yCTpaHEHHUs.

3aoanus npakmuyeckue

CocraBbTe (hOpMYITy MUIIEIUTBI 30JI1 KPEMHHEBOM KUCIIOTHI, H300pa3nuTe CXEMY CTPOCHHS
MUIIEIUIBI, OTIPEIEINTE 3aps]] KOJUIOMIHOW YaCTHIIbI.

Bonpocul k 3auemy
1. IIpoueccel hopmMHupoBaHUS TPUPOTHBIX BOJ
2.MuKpoOHBIE IIEHO3HI ITOBEPXHOCTHBIX BO/I.
3aoanus npakmuyeckue
KatnoHuToBsIii hunsTp odbemoM 75m° ymsaraun 1.5 M3 BoJIbI ¢ MepBOHAYANLHOM JKeCTKO-
cThI0, paBHOiT 10 Mr-skB/mM°. KakoBa oomennas emkocts (OE) katnonuta? JlaiiTe xapakTepu-
CTHUKY HOHOOOMEHHBIX CMOJL.

BOI’lpOCbl K zauenty
1. ®usznueckue U XUMUYECKIE CBOMCTBA BOIbI
2. ABTOTpO(QHBIE OaKTepUH.
3adanus npakmuueckue
Brrancnute sxecTKOCTh BOJIBI, 3Hast, 4To B 1 11 ee comepxkutcs 202,5 r Ca(HCOz)».

Bonpocwt k 3auemy



1. SKOHOFI/I‘-IGCKI/IG IIoCJaCcaCTBUA 3aI‘p$I3HeHI/I$I BOJBI TAXKCIbIMU METAJIJIaMHU.
2. BomopoHbie 6akTepu.

3aoanusa npakmuueckue

Kaxkast macca CaSOs comepxurcs B 1 M° BOJIBI, €CIIH KECTKOCTh, 00YCIOBICHHAS TIPHCYT-
CTBHUEM ATOH COJH, paBHa 4 MMOJIB/IM?

Bonpocul k 3auemy
1. KoHTposb KkauecTBa BOJBI.
2. [Ipy4uHbI ¥ TOCNIEACTBUS BTPOPUKALUN BOJTOEMOB.
3aoanus npakmuyeckue
Onpenenute copepxanue Fe3* (B Mr/aM®), ecim onTuueckoe MOTTIOMEHHE €0 PacTBOpPa €
Cynb()OCATUIIMIOBOM KUCIOTOH paBHO 0,45 B KIOBETe TOMIMHO# 2 cM, a € = 4-10%,

Bonpocw k 3auemy

1. Kunetnka XUMUUYECKHUX PEAKIIUM.
2. MeraHoBoe OpoKEHHE.

3aoanus npakmuyeckue
Onpenenure conepsxkanue meau (B %) B 10 r obpasna, 1 r KOTOporo pacTBOpUIA B MEPHOU
konbe BMecTuMocThI0 100 cM°. OnTHYecKoe MOTJIOMEHNE TIONTYYeHHOTO PAcTBOPA B KIOBETE C
TONIIMHOM citost 3 cM coctasmio 0,675, a € = 4,5-10%

Bonpocwi k 3auemy

1.OcHOBHBIE TEPMOAMHAMUYECKHE (PYHKIINH.
2 [louBeHHBIE METOJIbI OUUCTKU CTOUHBIX BOJ.

3aoanus npakmuueckue
Onpenenute KoHUeHTparmio Cu?* (8 mons/mm® n mMr/nm®), ecimi onTHYeckoe MOTTIOMEHNE
pacTBOpa aMMHaKaTa MeIu B KoBeTe ¢ |=2cm cocrtasisier 0,254, a MossipHOE moriomenue 423,3.

Bonpocwi k 3auemy

1. Kunertnyeckue u TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTH COPOIIHH.
2. Ponp GakTepualbHOTO HaceJIeHHs] OMOTUIEHKH B MPOIIECCAXOYUCTKH.

3aoanus npakmuyeckue
Onpenenure copepxanue Fe** (B mr/am®), ecm onTHyeckoe MOTJIONIEHHE €T0 PACTBOPA C
CyJb(POCATUIIUIIOBOM KUCIOTON B KIOBETE TOJMIIUHOM 2 cM paBHO 0,44. OnTHYECKOE MOTJIOIEHNE
CTaHJApPTHOTO PAacTBOPA, cojeprkaniero 2 Mr/am°, pasHo 0,28.

Bonpocul k 3auemy
1. MeToibl OYMCTKH MPUPOIHBIX BOJI.
2. CocTaB MUKpOOHOTO HacelleHUsI OUOTIIICHOK.

3aoanus npakmuyeckue
PaccunTaiiTe MOIAPHOE TIOTIONIEHNE OKpalIeHHOTo pacTBopa Fe* ¢ cynmbdocanuuunosoit
KMCIOTOH, conepxkaero 4-10° r/am® TpexBanentroro xenesza Fe**, ecnu Tonmmmna cnos 2 cM, a
orrruueckoe rnorjomenue 0,56.

Bonpocul k 3auemy

1. CymHOoCTh ¥ 3Ha4€HHE IPOLECCOB XJIOPUPOBAHUS U O30HUPOBAHUSI.
2. bakTepuanbHast KOppO3HsL.

3adanus npakmuueckue



Paccunraiite pH Oydepnoro pactBopa, conepxkaimero 0,1 mons NHsOH u 0,1 monb
NH4ClI. Kak usmenutscst pH: a) npu no6asnenuu x 1 1 pactBopa 0,01 mons HCI; 6) mpu mo6as-
nernn 0,01 monre NaOH; B) mpu paz6aBnenuu pactsopa Bojoii B 10 pa3? KoncranTa auccorua-
UHH TUIpoKkcHaa ammMonus Ky = 1,79-107%, pKo=4,75.

7.4 MeToauyeckue MaTepuabl, onpeaesonide nNpouexypbl oleHnBa-
HHUSl 3HAHUI, YMEHUIl, HABBIKOB XaPaKTEePU3YWIUUX dTanbl GoOpMUPOBAHUS
KOMIIETEeHI M

Jlokanvnoiti Hopmamuenwitl akm yuusepcumema Iln Kyol'AY 2.5.1 « Texywuti
KOHMPOIb YCNEGAeMOCMU U NPOMENCYMOYHA ammecmayus 00y4arouuxcsy.

Kpumepusamu ouenxu peghepama si6nsiomcsi: HO8UHA MeKCMA, 0OOCHOBAHHOCMb 8bIOOPA UC-
MOYHUKOB TUMepamypbi, CMmeneHb packpblmusi CYWHOCMU 60Npocd, coOn00eHUs: mpedo8aHull K
opopmaenuro.

Oyenka «OMaAUYHO» — 8bINOIHEHbl 6Cce MPebOBanUs K HANUCAHUI0 peghepama: 0O03Ha4eHa npo-
Onema u 060CHOBAHA €€ aKMYalbHOCMb, COeNAH AHAU3 PA3TUYHBIX MOYEK 3PeHUs HA PACCMAm-
pusaemyro npoonemy u 102UYHO U3N0NHCEHA COOCMBEHHASE NO3UYUSL, CHOPMYIUPOBAHBL BbLEOOUL,
mema packpulma NOAHOCMbIO, 8blOEPAHCAH 00bEM, COONI0IeHbl MPeDO8aHUsL K HEWHEM) 0POopM-
JIeHUTO.

Oyenka «xXxopouto» — 0CHO8Hble mpebosanus K pedhepamy GblNOIHEHbL, HO NPU SMOM OONYUeHbl
Hedouémol. B uacmuocmu, umeromest HemoYHOCMU 8 U3LONCEHUU MAMEPUAnd; OMCymcmeyen io-
2UuecKas nocie008amesbHOCMb 8 CYHCOCHUAX, He 8bl0epAHCcaH 00bEM pedepama; umeromes yny-
weHust 8 0hopMIeHUU.

Oyenka «y0061emeopumenbHoy — UMeOMmMcs CyuecmeeHnblie OMCmynieHus om mpeoo8anHul K
peepuposanuro. B uacmnocmu. mema océewjeHa aulb 4acmuiHo, Oonyuensl gakmuyeckue
owuUbKU 8 cooepaicanuu pegpepama, 0Omcymcmeayom 6bl800bl.

Oyenka «Hey00sIemeopumenbHoy — mema pegepama He packpblmda, 0OHAPYHCUBAEMCS CYuye-
CMBEHHOe HENOHUMAHUE NPodIeMbL WL pehepam He npedCmasieH B08ee.

Keiic-3a0anusn

Pesynomam vinonnenus: Keic-3a0anusi OYeHUBAemcs C Yuemom ciedyiouux Kpumepues:
— NOTHOMA NPOPAOOMKU CUMYAYUU,

— NOTHOMA BbINONIHEHUS 3A0AHUS,

— HOBU3HA U HEOPOUHAPHOCHb NPEOCMABIEHHO20 MAMEPUANA U PEULeHULL

— NepCneKmuBHOCb U YHUBEPCANbHOCb PEUEHUTL,

— YMeHUe apeyMeHMuUpo8aHo 0O0CHO8AMb 8blOPAHHBIN 6APUAHN PeUleHUSL.

Ecnu pe3ynomam 8blnoIHeHus Kelc-3a0anusi Coomeemcmeayem 0003Ha4eHHOMY KpUumepuro cmy-
O0eHmy npuceausaemcs 00UH o6al (3a Kaxicovlil Kpumepuii no 1 6anny).

Ouyenka «omauuno» — npu Habope 8 5 6an08.

Ouenka «xopouwio» — npu nabope 6 4 bana.

Ouyenka «yoosnemeopumenvHo» — npu Habope 6 3 baia.

Ouenka «neyoosnemeopumenvho» — npu Habope 6 2 bania.

Tecmosgbvle 3a0anusn

Oyenka «OmauuHo» 8blICMABISemcs npu YCI08Ul NPASUTILHO20 OMEema CyOeHma He MeHee
uem Ha 85 % mecmoewvix 3a0anuil.

Oyenka «xopoutoy sviCmasisiencsi NPu YClo8uu NPAasUibHO20 OMeEema CmyoeHma He MeHee 4em
Ha 70 % mecmoesbvix 3a0aHuil.

Oyenka «y0081emeopuUmenbHo» 8bICMABIAeNcs NPU YCA08Ul NPASUTILHO20 OMEEemd CMy0eHma
He menee yem Ha 51 %.



Oyenka «HEYO061eMBOPUMETIbHOY BbICIMABIAENCS NPU YCI08UU NPABUTILHO20 OMEEma Cmy-
oenma menee uem Ha 50 % mecmogwvix 3a0aHuil.

Kpumepuu oyenku yuacmusn 6 ouckyccuu:

Oyenusaemcs 3HaHUe Mamepuand, CnocoOHOCMb K e20 0000ujeHUIo, KpUumu-
YeCcKOM) OCMBICIEHUIO, CUCIEMAMU3AYUL, YMEHUe AHATUSUPOBAMb NO2UK) PACCYHC-
OeHULl U BbICKA3LIBAHUU: HABLIKU NYOTUYHOU pedl, ApeyMeHmayuu, 6e0eHuUsl OUCK)C-
CUU U NONEMUKU, KPUMUYECKO20 80CHPUAMUSA UHDOPMAYULU.

Oyenka «OmauuHO» CMAgUMCcs, eciu: CIMyO0eHm HOIHO YCBOUL YYeOHbIl Md-
mepuan. [lposensem Hasviku amanuza, 0000WeHUs, KPUMUYECKO20 OCMbICIeHUS,
nYOIUYHOU peyu, apeyMeHmayuu, 8e0eHusi OUCKYCCUU U NOJeMUKYU, KPUMULEeCKo20
socnpusimus ungopmayuu. Mamepuan u3noxcen epamomHo, 8 ONpedesleHHOL 102U-
YecKoU NOC1e008aAMeNbHOCIU, MOYHO UCHOIb3YEMCs MEPMUHON02USL, NOKA3AHO
YMeHUue ULIOCMpUpo8ams meopemuideckue NOI0NCeHUsT KOHKPEMHbIMU npume-
pamu, NPUMEHAMb UX 8 HOBOU CUMYAYUU,; BbICKA3bIBAMb C8010 MOUKY 3PeHUsl; NPO-
0eMOHCMPUPOBAHO YCBOCHUE PAHee U3YHEHHbIX CONYMCMBYIOWUX 80NPOCO8, Chop-
MUPOBAHHOCTL U YCMOUYUBOCMb KOMNEMeHYUll, yMeHull u Hasvikos. Mozym ovims
oonyueHvl 00Ha — 08e HeMOYHOCMU NPU OCBEUEeHUU 8MOPOCMENEHHbIX BONPOCOS.

OyeHka «xopouwioy cmasumcs, eciu: omeem YO081emeopsen 6 0CHOBHOM
mpeboBaAHUAM HA OYEHKY «J», HO NPU IMOM umeem 0OUH U3 HeOOCMAMKO8: 8 YCB0-
eHUU YUeOH020 Mamepuana 0onyueHsl Hebobliue npobdeivl, He UCKa3Uusuiue cooep-
JHcaHue omeema, 0ONyueHvl 00UH — 08a Hedouema 6 HoOpMUPOBAHUU HABLIKO8 NYO-
JIUYHOU peyu, apeyMenmayuu, e0eHust OUCKYCCUU U NOJIeMUKU, KPUMUYECKO20 80C-
npusimust uHopmayuu.

Oyenka «y00671emeopumenbHO» Cmasumcs, eciu. HenojiHo Uil Henocieoo-
8AMeENbHO PACKPLIMO COOEPACAHUE MAMEPUANA, HO NOKA3AHO 00Wee NOHUMAHUE 80-
npoca u NPoOeMOHCMPUPOBAHbL YMEHUS, 00CMAmMOoYHble 015 OATbHEUUIe20 YCEOEHUS
mamepuana. Umenucy 3ampyoneHus: unu 0onyujensbl ouubKu 6 onpeoeneHuu nous-
MU, UCNONL308AHUU MEPMUHOLOUU, UCHPABIEHHbIE NOCAE HECKOJIbKUX HABOOAUUX
80NPOCOG; NPU HENOIHOM 3HAHUU MEeOPemuidecKko20 Mamepuaia vlasieHa Heoo-
CMAamouHas chHopmupo8anHOCms KOMNEeMeHYull, YMeHUll U HABbIKO8, CIYOeHm He
MOdHCem NPUMEHUMb Meoputo 8 HOBOU CUMYAYUU.

OyeHnka «Hey0061emeopumenbHoy Cmasumcs, ecii: He packpbiimo 0CHOBHOE
cooepoicanue y4yeOHo20 Mamepuana, OOHAPYHCEHO He3HAHUe Ul HeNOHUMAHUe
bovueli unu Hauboaee 8a)CHOU Yacmu yyebHo2o mamepuand. /[onyujensvt ouuoKuy
8 onpeoeieHuu NOHAMULL, NPU UCNOIb30BAHUU XUMULECKOU MEPMUHOI02UU, KOMO-
pble He UCNPABeHbl NOCe HECKOIbKUX HABOOAWUX 80NPOCO8, He CHOPMUPOBAHb
KOMNemeHyuu, YMeHus U HagblKu NyOIUYHOU peyu, apeyMeHmayuu, 6e0eHus OUCKYC-
CUU U NONEMUKU, KPUMUYECKO20 80CHPUAMUS UHDOPMAYULU.

Ilpouedypa ouenusanusn pegpepama:

Kpumepuamu oyenku pegpepama sensiomcs: HosusHa mexkcma, 000CHOBAHHOCTb
8b100pA UCTNOYHUKOS8 TUMEPAMYPbl, CHENeHb PACKPLIMUSL CYUWHOCIU 80NPOCA, CO-
b100enuss mpebosanuti K 0QopMieHUTO.



Oyenka «OMAUYHO» —BbINOJHEHbl 6Ce MPeOO8aANUs K HANUCAHUIO pedhepama. 000-
3HaueHa npodema u 060CHOBAHA €€ AKMYANbHOCMb, COENIAH AHANU3 PA3IUYHBIX MO-
YyeK 3peHuss Ha PpaccCMampusaemyto npooiemy u J02UUHO UNI0OHCEHA COOCBEHHAS
no3uyus; CcQopmMyIuposansl 6bl800bl, MemMa PAcKpblma NOJIHOCMbBIO, BblOePHCAH
00bEM,; cOOI00eHbl MPebOBaHUSL K BHEUHEMY 0QOPMIEHUTO.
Oyenka «xX0pouwioy — OCHOBHble mpebosanusi K pegepamy 6bINOJHEHbl, HO Npu
9MOM OONYWeHbl HeOoYEémsl. B wacmnocmu, uMeromcs HemoYHOCIU 8 U3NONHCEHUU
mamepuana;, Omcymcmeyem j02UiecKkds nocied08amelbHOCHb 8 CYHCOCHUSX, He
8blOepICan 00vbEM pehepama, umeromces ynyuweHust 8 0ghopmieHuU.
Oyenxa «y006,1emeopUmMenbHO» — UMEIOMC CYUJeCBeHHble OMCMYNIEHUS OM
mpebogaHuil Kk pegpepuposanuro. B uacmnocmu: mema océeujena 1uulb YaCmMuyHo,
donywenvl (hakmuveckue owuUOKU 8 cooeparcanuu peghepama, omcymcmeyrom 6bi-
8000L.
OyeHka «Hey0081emeopumenvHoy —mema peghepama He packpvima, 0OHAPYHCUBA-
emcsl CywecmseeHHoe HenoHUManue npooiemvl Uy pegepam He npedcmasiieH 808ce.
Koumponwvnaa paboma

Koumponvnoe 3a0anue modicem cocmosms uz meopemuiecko2o 60npocd,
APAKMUYECKO20 3A0aHUS UTU HECKOJbKUX 3A0aHUll (KaK meopemudeckux, max u
NPAKMUYECKUX), 8 KOMOPbLIX CIMYOeHmM 00JIHCEH NPOAHAIUIUPOBAMb U OAMb OYEHKY
KOHKDEMHOU CUMYayuu Uiy 8bINOJHUMb OPY2YI0 AHATUMUYECK)TI0 padOmul.

Kpumepuu oyenku 3nanuil cmyoenma npu HANUCAHUU KOHMPOAbHOU
paoomot

Oyenka «OmAuYHO» — 8bICIMABIAEMCS CIYOEeHMY, NOKA3A8ULeMY 8CECMOPOH-
HUe, CUCIeMAMU3UPOSanHble, 2IyO0KUe 3HAHUS BONPOCO8 KOHMPOILHOU pabombl u
YMeHUe YBePeHHO NPUMEHAMb UX HA NPAKMUKe NpU peuleHuu KOHKPemHbIX 3a0at,
€80600HO€ U NPaABUIbLHOE 0O60CHOBAHUE NPUHAMBIX PeUUeHULL.

OyeHnka «xopouio» — 8blcMasiaemcs CMyOeHmy, eciu OH meepoo 3Haem Ma-
mepuai, 2pamomuo U no Cywecmasy uziazaem e2o, ymeenm npumMeHsamy noJiyueHHbvle
3HAHUA HA NPAKMUKe, HO OONYCKaem 8 omeeme Uil 8 peueHuU 3a0a4 HeKOmopbvie
Hemo4YHOCU, KOMOPble MONCEM YCMPAHUMb C HOMOUbIO OONOTHUMENbHBIX BONPO-
€06 npenodasamesl.

Oyenka «y0081emeopumenbHo» — GblICMABIACMCS CIYOeHmy, NOKA3A8UIEM)
@pazmenmapHwlil, pa3poO3HEHHbIN XaApPaKmep 3HAHUL, HeOOCMAMOYHO NPABUTbHbIE
dopmMynIuUpoeKu 6A308bIX NOHAMULL, HAPYUWEHUS J02UYEeCKOU NOC1e008ameNbHOCIU
8 UBNIONCEHUU NPOSPAMMHO20 MAMepuad, Ho Npu dMOoM OH 6l1adeem OCHOBHbIMU
NOHAMUAMU BLIHOCUMBIX HA KOHMPOIbHYIO pabomy mem, HeodXo0UMbIMU OJisl OAlb-
Heliuie2o 00y4eHUs U Modcem NPUMeHAMb NOJIYYeHHble 3HAHUS NO 00pa3yy 6 CMaH-
O0apmHOU CUmMyayuu.

OyeHnka «Hey00811emeopUmMeIbHO» — 8bICIMABIAEMC CIYOEHMY, KOMOpblll He
3Haem OOnbULEl YACTU OCHOBHO2O COOEPHCAHUSL BLIHOCUMBIX HA KOHMPOIbHYIO Pa-
bomy eonpocos mem OUCYUNIUHBL, OONYCKaem 2pyovie OWuUOKU 8 GopMYIUPOBKAX
OCHOBHBIX NOHAMUL U He YyMeem UCNOIb3068aAMb NOJYYEeHHble 3HAHUS NPU PeuleHul
MUNOBLIX NPAKMUYECKUX 3A0aH.



Kpumepuu oyenku na 3aueme

Ilo oucyunaune «Xumus u MUKpooOUOIO2US B0OBLY, POPMOLL 3AKIIOUUMENb-
HO20 KOHMPOJs 3HAHU Ae1semcs 3auem. Tlpu smom oyenka «3a4meHo» coomeem-
cmeyem napamempam 000U U3 NOJA0HCUMETbHBIX OYEHOK (KOMIIUYHOY», «XOPOULOY,
«Y008IIeMBOPUMETLHOY), A «HE 3aUMeH0» — Napamempam OYeHKU «Hey0081emeo-
PUMENbHOY.

Ouenka «3aumeHo» BbICMABIAECMC 00yYarouemMycs, noKa3aguemy 6CecmopoH-
HUe, CUCMeMAmusuposantvle, 21yO00Kue 3HAHUS BONPOCO8 IKIAMEHAYUOHHO20 OU-
Jlema u ymeHue Y8epeHHo NPUMEHIMb UX HA NPAKmuKke npu peueHuu KOHKPemHblx
3a0a4, c60000HOE U NPABUTILHOE 0OO0CHOBAHUE NPUHSMBIX PEUEHUL, d MAKMCe
Ouenka «3aumeno) 8bICMABIAEMCs 00YYAIOWEeMYCsl, eClu OH mMeepoo 3Haem Ma-
mepuan, 2pamMomHo U nNo Cywecmay uziazaem e2o, ymeem npumensms nojyueHHvle
3HAHUSA HA NPpAKmMuKe, HO OONycKaem 8 omeeme Uil 8 peuleHuU 3a0ay HeKomopbie
HemMOYHOCMU, KOMOopble MONCeM YCMPAHUMb C NOMOUWBIO OONOHUMETbHBIX 80NPO-
c08 npenoodasameis, a Makice

Ouenka «3aumeHo» 8viCMAasIAemcs 00yuanwemMycs, noKazasuemy pazmenmap-
HbLU, PA3PO3HEHHbII Xapakmep 3HAHULU, HeOOCMAmMOYHO NPAGUIbHble (hopMYyiu-
POBKU DA308bIX NOHAMULL, HAPYULEHUS] T02UYECKOU NOCIe008AMeNbHOCTU 8 U3L0JNCe-
HUU NPOSPAMMHO20 MAMEPUAL, HO NPU SMOM OH 81A0een OCHOSHLIMU NOHMUSIMU,
BbIHOCUMbBIMU HA 3ayem, HeoOXO0UMbIMU OJis1 OanbHelue20 0O0VUeHUs U MONCEm
NPUMEeHSMb NOJIYYEeHHble 3HAHUSL N0 00pA3YYy 6 CIMAHOAPMHOU CUMYAYUL.

OueHnka «He 3aUmeH0» 8blCMABIAEMCs 00YyUaouemycs, KOmopblii He 3Haem 00b-
wetl 4acmu OCHOBHO20 COOEPHCANUS BBIHOCUMbBIX HA 3a4en 8ONpoCco8 mem OUCyu-
NIUHbL, 0onyckaem 2pyovie owuUOKU 8 GOPMYIUPOBKAX OCHOBHBIX NOHAMUL U He
yMeem UCNOAb308aMb NOJIYYEeHHble 3HAHUS NPU PeuleHUU MUNno8vbiX NPaAKmu4ecKux
3a0ay.

Ouenku «3aumeHo» u «He 3a4UMeHO0» BbICMABIIIOMCA N0 OUCUUNTIUHAM,
GPopMmoll 3aKTIOUUMENBHO20 KOHMPOJISL KOMopvix sensemcs 3awem. llpu smom
OUEHKA «3AYMeH0» O0JIHCHA COOMBEMCMBO8AMb NAPAMEMPAM IH000U U3 NOJIONCU-
MENbHbIX OYEHOK (KOMAUUHOY, «XOPOULO», «YO0BIEMBOPUMENbHOY), A «He 3d-
UMeHO» — Napamempam OYeHKU «HeYO00BIemBOPUMETILHON.

8 IlepeyeHb OCHOBHOM M JIONOJTHUTEILHON YU4eOHOI JIuTepaTypbl

OcHoBHas yueOHasi iuTEeparypa
1.Ilectynora C. A. Xumus BOJIbl U MUKpOOHOJOTHS : yuel. mocodue /

C. A. IlectrynoBa, E. A. Kaiiropogosa. — Kpacnomap : KyoI'AY, 2017. — 205 c.
https://edu.kubsau.ru/file.php/105/MIKROBIOLOGIJA_15.09.pdf

2.I'muuka H. JI. O6mas xumus : yue0. nocooue / H. JI. I'munka. — U3n. crep. —
M. : Knopyc, 2013. - 750 c.
http://elib.kubsau.ru/MegaPro/Web/SearchResult/ToPage/1.

3. Koposun H. B. O6mas xumus : yueonuk 17151 By30B / H. B. KopoBun. — M.: Beici.
k., 2013. —377c. ISBN 978-5-06-004403-3



http://elib.kubsau.ru/MegaPro/Web/SearchResult/ToPage/1.

JlonoiHMTEIbHAA y4eOHAasl JJUTepaTypa

1.ITectynoBa C.A.XuMusl BOJBI: TEOPETUUECKHUE U TIPUKIIATHBIC aCIIeKThI. YueO.
noco6ue / C. A Ilectynona, E. A Kaiiropogosa — Kpacuogap : KyoI'AY 2019.
—173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRI-
KLAD_ASPEKTY 438612 vl .PDF

2. Kaiiropoyoa E. A. Xumust 351eMEHTOB: KypcC JICKIMH 1JI CTYJEHTOB OHMOJIOTH-
yeckux ¢akynbTeToB / E. A. Kaiiroponosa, E. C. Kocrenko, C. A. [lectyHoBa. —
Kpacnonap : Ky6I'AY, 2013. - 132 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/14 KHimija_ehlementov_Kostenko

Pestunova Kaigorodova.pdf

3. Ilectynona C. A. PacTBOpbI U Jpyrue QUCHIEPCHBIE CUCTEMBI: yuel. mocodue /
C. A. Ilectynosa, E. C. Kocrenko, E. A. Kaliropogosa. — Kpacuogap : 2013. —
479 c.

http://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_dispersnye sistemy Pestu
nova_Kostenko Kaigorodova.pdf
4. Tlectynona C. A. KommekcHsie coenuaenusi. Kommiekcoobpa3oBaHue B BOJI-
HBIX pacTBopax: yueb. mocodue / C. A. Ilecrynona, E. C. Kocrenxko, E. A. Kaiiro-
ponoBa. — Kpacnonap : KyoI'AY, 2013. - 161 c.
http://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija_Pestunova_ Koste
nko_Kaigorodova.pdf
5. TeopeTndeckre OCHOBBI (PU3NKO-XMMHUYCCKHX METOJIOB aHan3a : yuel. mocooue
/ E.A. KaiiroponoBa [u ap.]. — KpacHomap : KyoI'AY, 2017. — 188 c.
https://edu.kubsau.ru/file.php/105/TEORETICHESKIE_OSNOVY _FIZIKO-
KHIMICHESKIKH_METODOV_ANALIZA pdf
6. Kypc mo Xumum : TEOpPETHUYECKHE OCHOBBI M TMPAKTHYECKOE MPH-
Menenue : yue0. mocobume / C. A. [IlectrynoBa. — KpacHonap
Ky6I'AY, 2021. — 205 c.
https://edu.kubsau.ru/file.php/105/ 707766 v1 .PDF
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http://edu.kubsau.ru/file.php/105/03_03.07.13/14_KHimija_ehlementov_Kostenko_Pestunova_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/14_KHimija_ehlementov_Kostenko_Pestunova_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/105/04_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

No| Haumenosa- TemaTtuka Hauano nenicreust | Hammenosanue
HUE pecypca U CPOK JICUCTBHS | OpTaHU3aIuU
JIOTOBOPA ¥ HOMEp JI0TOBOpa
1 | Znanium.com | YauBepcansHas | 17.07.2019 JloroBop Ne 3818 ObC
16.07.2020 ot 11.06.19
17.07.2020 Horosop 4517 3BC ot
16.01.2021 03.07.20
17.01.2021 Horosop 4943 OBC ot
16.07.2021 23.12.20
17.07.2021 Horosop 5291 3BC ot
16.01.2022 02.07.21
17.01.2022 Horosop 5662 9bC ot
16.07.2022 24.12.2021
17.07.2022 Horosop Ne 270 3bC
16.01.2023 ot 08.06.2022
2 | I3natenbctBo | Berepunapus 13.01.2020 00O «M13a-Bo Jlanb»
«JIaHb» Cenbckoe xo- 12.01.2021 KonTtpakt Ne940 ot
31 CTBO 12.12.19
TexHomorus
XpaHEHHUS U TIe-
pPepaBOTKH ITH- 13.01.2021 Kontpakr Ne 814 or
LEBBIX MPOJIYK- 12.01.2022 23.12.20
TOB (c 2021 rona ota. KoH-
TPaKThI
Ha BETEPUHAPHIO U
TEXHOJIOTHIO Tiepepad.)
KonTtpakr Ne 512 or
23.12.20.
13.01.2022 Horosop Ne815 ot
12.01.2023 13.01.2022




IPRbook

YHuBepcaibHas

12.11.2019-
11.05.2020

12.05.2020
11.11.2020

12.11.2020
11.05.2021

12.05.2021
11.10.2021

12.10.2021
11.03.2022

12.03.2022
11.09.2022

000 «Aii ITu 2p Me-
nuay JIneH3noHHEbIN
noroBopNe5891/19

or 12.11.19

00O «Ai# ITu Op Me-
nuay JIneH3noHHBIN
noroBopNe6707/20

ot 06.05.20

00O «Aii ITu Op Me-
nuay JIneH3noHHbIN
JIOTOBOP

Ne7239/20

ot 27.10.20

00O «Aii ITu Op Me-
nva» JIneH3nOHHbBIN
noroBopNe7937/2111
ot 12.05.21

00O «Aii ITu Op Me-
nuay JIneH3noHHbBIN
JIOTOBOP

Ne8427/2111 ot
04.10.21

00O «Ai 1Iu Op Me-
nuay JIneH3noHHbBIN
JIOTOBOP

Ne 9099/22 ot
12.03.2022




4 FOpaiit Pasnen «Jleren- | 08.102019 Ot 08.10.2019 Ne
napuble kaurn» | 07.10.2020 4239
I'ymanurap- be3Bo3Me3iHbIN, €
ueie,ecrectBed- | 08.102020 paBoOM
HbIC HaykH, Ouo- | 07.10.2021 €XKEroJHOro npoaJie-
JIOTH HUSL.
yeckue, Texau- | 08.10.2021
YECKHe. 07.10.2022
CEIBCKOE X035~
CTBO

HNudopMannoHHO-TEJIeKOMMYHHKALMOHHBbIE pecypchl ceTu « AHTEpHEeT»
http://cyberleninka.ru Hay4anas snexrponnas 6ubaroreka «KubepieHHHKa
http://cheloveknauka.com Yenosek u Hayka
http://www.rsl.ru/ru Poccuiickast rocynapcTBeHHast OnOIMOTEKA
http://elibrary.ru Hayunas anekrponnas 6ubmuoreka
http://wikipedia.org/wiki - Bukumnenus — nmorckoBast cucrema.
http://www.iglib.ru — snexrponHO-0MOIMOTEYHAS CHCTEMA.
http://studentam.net — snekTponHas 6MOIMOTEKA YICOHUKOB.
www.dissertac.ru — ssekTpoHHast OMOIMOTEKa TUCCEPTAIMOHHBIX PabOT

9. OnekrponHas oubnuorexka PODU (e-library).

10. Oo6pazoBarenbubiii moptan Kyol'AY [DnexktponHsiii pecypc]: Pexxum moctyma:
http://edu.kubsau.local

ONoa~wONE

10 MeToanueckue yKazaHusl JJisi 00y4alOIIMXCH M0 OCBOECHHUIO
AUCHUILIUHBI

MeToanyecKkue peKOMEHIAIUN 10 MOJAT0TOBKE K 3a4eTy

JIJist mosTydeHust TomycKa K 3a4eTy MO JUCIUIUIMHE CTYACHT 00s13aH BBITMOJ-
HUTH Bce JabopaTopHbie paboThl, OPOPMUTH PE3YNIHTATH B BHUJIE OTYETA, 4 TAKKE
BBITIOJTHUTh UHAUBUyaIbHBIE KOHTPOJbHBIE JOMAIIHUE 3aJaHus. 3alluTa oTueTa
1o jaboparopHoil pabote npesanonaaraeT o0Cy aeHUE MOJYYEHHBIX CTYJICHTOM pe-
3yJbTATOB U OTBETHI HA BOMPOCHI 10 Teme. [loaroroBka Kk 3a4eTy TpedyeT omnpee-
JIEHHOTO aliropuTMa aerctBuil. [Ipexae Bcero, HEOOXOIUMO O3HAKOMHUTHCSI C BO-
MpocaMu, KOTOpbIE BBIHOCATCS Ha 3a4yeT. Ha OCHOBE ATOT0 Ha/l0 COCTAaBUTH IJIaH
MOBTOPEHHUS U CHUCTEMaTH3allMyi Y4eOHOro Marepuaja Ha KaKIbld J1€Hb, YTOOBI
OCTaBUTh JIEHb UJIU €T0 YaCTh JIJIsl IOBTOPHOTO 0000I1IEHNE MPOTPAMMHOTO MaTepH-
ana.

Henw3st orpaHnumBaThCs TONHKO KOHCTIEKTAMM JICKIIUN, CIeIyeT mpopabdo-
TaTh HY)KHBIC yUeOHBIE TOCOOMS, PEKOMEHIOBAHHYIO JIUTEPATYPY.

[TocnenoBarenbHOCTH paOOTHI B MOATOTOBKE K 3a4€Ty JOJDKHA OBITh TaKas:
BHHUMATEJILHO MPOYUTATh U YSICHUTH CyTh TPEOOBaHMIT KOHKPETHOTO BOIPOCA MPO-
IPaMMBbl; 03HAKOMUTHCS ¢ KOHCTIEKTOM; BHUMATEIHHO MPOPadoTaTh HEOOXOIUMBIN
H y4eOHBIN MaTepHall 1o y4eOHBIM MOCOOUSIM U PEKOMEHYEMOU JINTEPATYPHI.


http://edu.kubsau.local/

Ecnu nns oTnensHON TeMBI IpEnogaBaTeNb MPEIOKUI CIICITHAIBHYIO Hay-
HYIO JIUTEPATYPY, KOTOPYIO CTYJIEHT pa3padaThiBasl B IEPUO]] MOATOTOBKU K 3aHs-
TUSAM, HEOOXOJAMMO BEPHYTHCS K 3alUCSIM 3THUX MaTepUaAIOB (2 B OTAEIBHBIX CIY-
qasx K OpUTHHAJIaM).

B otnenbHOM TeTpaau Ha KaxAbld BOIIPOC CIAEAYET COCTABUTh KPATKUH TUIaH
OTBETa B JIOTMYECKOU MOCIIEI0BATEILHOCTH U ¢ (UKcAIUel HEOOXOIUMOTO UILITIO-
CTpaTUBHOTO MaTepuaia (IpUMEPHI, PUCYHKH, CXEMbI, YPABHEHUSI XUMHUYECKUX pe-
aKIui).

Ecnu otnenbHbIe BOMPOCH! OCTAIOTCA HESICHBIMU, MX HEOOXOAUMO HAIMCATh
Ha TIOJISIX KOHCIEKTA, YTOOBI BBISICHUTH Ha KOHCYIbTAIuu. OCHOBHBIC TTOJIOKCHUS
TEMBI MOCJIe TIIyOOKO OCO3HAHUE UX CYTH CIEAYET 3ay4YHUTbh, TOBTOPSS HECKOJIBKO
pa3 WM pacckasbiBas Koyuiere. Baknelinryto mHpopMaluio cieayer 000o3Ha4aTh
JIPYTUM LIBETOM, 3TO MOMOTAET JIy4Ille UX 3alIOMHHUTb.

CrnenyeTt nmocTeneHHo NepexouTh OT MMOBTOPEHUS MaTeprala OJTHON TEMBI K
npyroii. Korna nmoBTopeH U cMCTEMaTU3UPOBAaH BeCh yUueOHBIN MaTepuani, HeoOXo-
JTUMO MIEPECMOTPETD €r0 €IIE pa3 YKE CO CBOMMHU 3alHUCIMH.

Y no0Hee rOTOBUTHCS K 3a4ETy B UMTAJILHOM 3aJie OMOJIMOTEKH WA B CIIEIHU-
aM3UPOBAHHOM yuyeOHOM KabuHeTe. B TeueHue cyTok Heobxoaumo padortaTth 8-9
4acoB, Jiejas yepe3 Kaxbie 1,5 yaca nepepsiBa Ha 15 MUH.

CryzaeHTam HY>KHO 3HaTh 001Me TpeOOBaHUS K OlleHKe 3HaHUM. Hy>XHO BBbI-
SIBUTh:

1) moHMMaHue U CTETIeHb YCBOEHUS BOMPOCA, TIOIHOTY, U3MepsAeMas KOJInue-
CTBOM IPOIPaMMHBIX 3HaHUW 00 0OBEKTE, KOTOPBIN U3y4aloT;

2) tmyOuHy, KOTOpasi XapaKTepU3yeT COBOKYITHOCTH CBSI3€W MEXIy 3HaHU-
SIMU, KOTOPBIE€ OCO3HAIOT CTYJCHTHI;

3) METOI0JIOTHYECKOEe 00OCHOBAHUE 3HAHUIA;

4) 03HAKOMJICHUE C OCHOBHOM JIUTEPATYPOU MO MPEIMETY, a TAKKE C COBpE-
MEHHOM MEPUOIUUECKOU JINTEPATYPOU MO MPEAMETY;

5) noruKy, CTpyKTypy, CTHJIb OTBETa U YMEHHE CTYACHTA 3alUIIaTh HAYYHO-
TEOPETUUECKHE TIOJIOKEHUS, KOTOPBIE BBIIBUTAIOT, OCO3HAHHOCTh, 0000ILIEHHOCTb,
KOHKPETHOCTH;

8) MPOYHOCTH 3HAHMM.

MeToauveckue peKOMEHIAIMHU 10 BHINOJHEHUIO Kelc-3aJaHni

Llens MeTO1a KEWCOB - HAYYUTh O0OYYAOIIUXCSI aHATTM3UPOBATH IPOOIEMHYIO
CUTYallMI0 — Keic, 1 BbIpabOTaTh pelIeHUe; HayYuTh paboTaTh ¢ MH(POPMALIMOH-
HBIMH UICTOYHUKAMH.

MeTto KelCoB CITOCOOCTBYET Pa3BUTHIO Y OOYUaAOLIUXCSI CAMOCTOSATENBHOIO
MBIIUJIEHUS, YMEHUS BBICIYIINBATh U YYUTHIBATH aJbTEPHATHUBHYIO TOUKY 3pPEHUS,
apryMEHTUPOBAHO BBICKA3aTh CBOK. C MOMOIIBIO 3TOr0 METOJA CTYJEHThl UMEIOT
BO3MOYKHOCTh MPOSIBUTh M YCOBEPIICHCTBOBATh AHAJIUTHYECKHE WM OLIEHOYHBIE
HaBbIKH, HAYUYUThCSA pabOTaTh B KOMaH/A€, HAXOAUTh HauboJsee palroHaIbHOE pe-
[IEHHUE MTOCTABJIEHHOW MPOOJIEMBI.



TexHomorus MeTo1a 3aKI0YAETCA B CIAEAYIOLUIEM: T10 ONPEICICHHBIM ITPABU-
JaM pa3padaThIBaeTCS MOJIEIh KOHKPETHOW MPOOJEMHON CHUTYyallud, TTPOU3OIIE/-
el B IpeAMeTHON 00J1aCTH, U OTPAKACTCS TOT KOMILJIEKC 3HAHUM U MPAKTHIECKUX
HaBBIKOB, KOTOPBIE 00YYAIOITUMCS HY>KHO TTOJTYYHUTb.

Merton mnpeacraBisieT coO0oi crienuPpUIEcKyr0 pa3HOBUAHOCTH HCCIIEI0BA-
TEJbCKON aHAIUTHYECKON TEXHOJIOTHUH, T.€. BKJIIOUAET B ce0s orepariuy uccieaoBa-
TEJIbCKOTO MPOIECCa, AHATUTUYECKUE MPOLICAYPHI.

[IpenonaBarens TOTOBUT HAYAJIbHBIN KeC. PEKOMEHyeMble HCTOUHUKU:

l.ITectynoBa C.A.XuMHSI BOJbI: TEOPETUUECKUE U TIPUKIAIHBIE ACTIEKTHI.
Yue6. mocobue / C. A Ilectynosa, E. A Kaiiroponosa — Kpacuonap : KyoI'AY
2019. -173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRI-
KLAD_ASPEKTY_438612_v1 .PDF

2. KaitroponoBa E. A. Heoprannyeckas u aHaqTuTH4YEeCKasi XUMUs : yueld.-me-
tox. mocobue / E. A. Kaitropomosa, 1. 1. Cunoposa. — Kpacuogap: 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

3. Haymoga I'.M. TexHnka BeeHUST XUMHUYIECKOTO IKCIIEPUMEHTA B 1ab0paTo-
puu xumuu / I'"M. HaymoBa, E.K. SI6nonckas, E.A Kaiiropogosa. — Kpacnoxgap:
KyoI'AY, 2013. - 80 c.
http://edu.kubsau.ru/file.php/105/03 _03.07.13/08_tekhnika vedenija_khimich-
eskogo_ehksperimenta.pdf

MeToauveckue peKOMEHIAIMU MO MOAr0TOBKE K KOHTPOJILHOM (camMo-
CTOAATEJIbHOM) padoTe

IToaroroBka K KOHTPOJBHOW paboTe TpeOyeT OMpeNesICHHOrO alropuTMa
nervicteuit. [Ipexne Bcero, HCOOXOAMMO 03HAKOMUTHCS C BOIPOCAMHM, TEMaMH, KO-
TOPBIC BBIHOCSIT Ha KOHTPOJIBHYIO paboTy.

Henb3st orpaHMunMBaTHCS TOJIBKO KOHCIEKTAMH JICKIIUM, CIEAyeT Mmpopado-
TaTh HY)KHbIE y4eOHBIC TOCOOMS, PEKOMEH/IOBAaHHYIO JTUTEPATYpPy.

ITocnenoBaTenbHOCTH PAOOTHI B TOATOTOBKE K KOHTPOJIBHBIM MEPOIIPUITHIM
JIOJDKHA OBITh Takas: BHUMATEIIbHO MPOYUTATh U YSICHUTH CYTh TpeOOBaHUH KOH-
KPETHOT'O BOMPOCA MPOTrpaMMBbl; 03HAKOMUTHCSI ¢ KOHCTIEKTOM; BHUMATEILHO MPO-
paboTaTh HEOOXOANMBINA H yUeOHBIN MaTepHUall MO Y4EOHBIM MOCOOUSIM U PEKOMEH-
JlyEMOW JINTEPATYPBHI.

Ecnu nyst oTnensHOM TeMbl MpenoiaBaTesb MPEeIoKUIl IEPBOUCTOYHUK, CIIe-
[UAJIbHYI0 HAYYHYIO JIUTEpaTypy, KOTOPYIO CTYJICHT pa3padaThiBaj B EPUOJ MOI-
TOTOBKU K CEMHUHAPCKUM WJIM UHBIM 3aHSITHUSAM, HEOOXOAMMO BEPHYTHCS K 3aMKCsIM
ATUX MATEPHUAJIOB (a B OTACJBHBIX CIy4asix U JO OPUTHHAJIOB), BOCCO3/1aTh B MaMSATH
OCHOBHbBIE HAYYHbIE MTOJOKECHHUS.


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

B otnenbHOM TeTpaan Ha KaX bl BOIPOC CIEAYET COCTABUTH KPATKUU IIJIaH
OTBETAa B JIOTMYECKOM MOCIIEI0BATENILHOCTU U € (PUKCAIe HE00X0UMOTr0 WILIIO-
CTPaTUBHOIO MaTepHaiia (IpuMepbl, pUCYHKH, CXEMBI, TU(PPBHI).

MeToauueckue peKOMEeHIAIMH 10 MOAT0TOBKE K TECTHPOBAHUIO

[Ipu MOATOTOBKE K TECTy HE CIIEAYET MPOCTO 3ayuuBaTh pasjieN ydyeOHUKa,
HEOOXOJMMO TOHATH JIOTUKY W3JI0)KEHHOTO Marepuaiia. DTOMY HEMallo CHoco0-
CTBYET COCTABIICHHE Pa3BEPHYTOTO IUIaHA, TAOJIHII, CXeM, BHUMATEIIFHOE H3YYCHUE
UCTOPUYECKUX KaPT. BOIBIIyI0 TOMOIIIE OKa3bIBAIOT Pa3HOOOPa3HbIEC OITyOJIMKOBAH-
HbIe COOpHUKHU TecTOB, HTEpHET-TpeHAXKEPHI, MTO3BOJISIONINE, BO-TIEPBBIX, 3aKpe-
NUTh 3HAHWS, BO-BTOPBIX, MHPUOOPECTH COOTBETCTBYIOIIHUE IICUXOJIOTHYCCKHE
HABBIKH CAMOPETYJISIIUN U CAMOKOHTpPOJISL. IMEHHO Takne HaBBIKH HE TOJBKO MOBHI-
1aroT 3(PPEeKTUBHOCTD MOATOTOBKH, MO3BOJISIIOT O0Jiee YCHEIIHO BECTH ce0s BO
BpeMs TeCTa, HO U BOOOIIE CIOCOOCTBYIOT PAa3BUTHIO HABBIKOB MBICIUTEIILHON pa-
OOTBHI.

MeTtoauka BbINOJHEHUS U 3a1UTa pedepaToB
Brinonnenue pedepara sBiseTcst 01HON 13 GopM KOHTPOJISI CaMOCTOSTEILHOM

paboThI CTYJEHTOB C JUTEpPaTypHBIMU (YICOHBIMU M HAyYHBIMH) HCTOYHUKAMHU B
BBICIIIEM YYEOHOM 3aBECHUMU.

B navane cemecTpa mpernogaBaTeb BBIAACT OTACIBHBIM CTYICHTaM TEMBI Pe-
dbeparos. Pedepar B ieoM uiu no paszaenam pa3padaTbiBa€TCs OTAEIbLHBIM CTYICH-
TOM ¥ 0(DOPMITSIETCSI B YCTAHOBIIEHHOM TIOPSIIKE.

Texnnueckoe opopmienue pedepara

Crtpyktypa pedepara:

TUTYIBHBIN JTUCT

TutyneHbIN TUCT 0GOPMIIAETCS CIEAYIOIMMM 00pa3oM: ¢M. TUIIOBOM npumep .
Coneprxanue pedepara
l. Brenenue
II.  OcHoBHas yacTh (JIUTEpATypPHBIN 0030D)
I1l.  3axmtoueHue (BHIBOJIbI)
IV. Coucok nurepaTypsl

1. [Tocnie TUTYNIBHOTO JINCTA HA OTACIBHOM CTPAHUIE CIEAYET OTrJIaBlie-
Hue (TJ1aH, CoJIepKaHue), B KOTOPOM yKa3aHbl Ha3BaHUS BCEX pa3zieyioB (MYHKTOB
maHa) pedepara U HOMepa CTPaHUIl, YKa3bIBAIOIIUE HaYal0 3TUX Pa3/iesioB B TEK-
cte pedepara.

2.ITocne ormaBneHusi ClIeAyeT BBEJACHUE C YKa3aHUEM Ha3BaHMIl pa3/ielioB.
OO0BeM BBeZIcHUS cOCTaBIsIeT 1,5-2 CTpaHUITBI.

Bo BBenmenun kpaTko 00OCHOBBIBAETCS aKTyaJIbHOCTh M I1€J€CO00Pa3HOCTh
BBIOpPAHHOW TEMATHUKHU.

3. OcHoBHas yacTh pedepaTa MOKET UMETh OJHY WJIM HECKOJIBKO TJIaB,
cocrosnux u3 2-3 maparpadoB (MOAMYHKTOB, Pa3AesioB) M MPEINOJIaracT OCMbIC-
JICHHOE W JIOTMYHOE W3JIOKEHUE TJIABHBIX TOJOKEHUN M WJIeH, COAEpIKAIUXCS B
M3Yy4YEHHOM JIuTeparype. B TekcTe 00513aTeNIbHbI CChUIKM HA IEPBOUCTOUYHUKHU. B TOM



ciydae, €Clid IUTHUPYETCS WA HCIOJIb3YETCs YbsS-THMO0 HEOpAWHApHAS MBICIb,
ujes, BBIBOJ, MPUBOAMUTCS KaKOW-THOO0 IudpoBON MaTepuan, TaOauIbl - 00s13a-
TEJIBHO CJICAYET CliejaTh CCHUIKY Ha TOTO aBTOPa, y KOT'O BbI B3sJIU JIAHHBIN Mate-
pua.

[{eap auTeparypHOro 0030pa: OCMBICINTH, U 000OITUTh YIeOHbBINH U HAYIHBIH
MaTepHal 10 COBPEMEHHOMY COCTOSHHIO JIJAHHOTO BOIIPOCa U MPEIOKHUTH TIEPCTICK-
THUBHBIC ITyTH PEIICHHS IPOOJICM.

4, 3aKTI0YEHUE CONEPKUT TJIABHBIC BBIBOJIBI, 1 UTOTH U3 TEKCTa OCHOBHOM
YacTH, B HEM OTMEUAeTCs, KaK BBIMIOJHEHBI 3a]]a4H, U JOCTUTHYTHI JIU 11U, cHop-
MYJIMIPOBAHHBIE BO BBEJCHUH.

5. [Tpunoxxenne MOXKET BKIIOYATh TpaduKu, TAOIUIIBI, PACUETHI.

6. bubmuorpadus (CriMcok IUTEpaTypHl).

31ech yKa3bIBaeTCs peajbHO MCIOJIb30BaHHAS U1l HAMUCAaHUs pedepara Jin-
Teparypa, opopMiieHHas o MpaBmiIaM OuOIHOrpaduIeCcKOro OMUCaHUs B COOTBET-
CTBUHM C TpeOoBaHusAMHU ['occTangapTa.

Jrankl padoTel HaX pedepaTom
Paboty Han pedeparoM MOKHO YCIIOBHO MOJIpa3IeInuTh Ha TP dTana:
1.IToAroTOBUTENBbHBIN ATaM, BKIIOYAIOIIUN U3YYeHUE MPeIMETa UCCIICI0BAHNUS;
2.M3n10xeHuE pe3ynbTaTOB U3YyUEHUS B BUJI€ CBS3HOTO TEKCTa;
3.YcTHOE coobiieHue no Teme pedepara.

5 Tunoeoii npumep |
MUWHUCTEPCTBO CEJIBCKOI'O XO3A1UCTBA POCCUNCKU ®EJJEPATIMN

denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTebHOE
YUPEKICHUE BBICIIETO 00pa30BaHUs
«KybaHCcKuii rocyJapCTBEHHBIN arpapHblii YHUBEPCUTET
umenu N.T. TpyOunuHa

Kadenpa xumuu

Tema pedepara
Oprannyeckue BelecTBAa B BOAHBIX IKOCHCTEMAX: NMOCTYIJIEeHHe, TPpaHcdop-
Malus, TOKCHYeCKoe JeiicTBUEe HA OMOoTYy



Pedepar noarorosiex
[TerpoBriM CepreeMm BacuiibeBuuem
ctynentom rpynnsl BB-2201
dakynbpTeTa rTUAPOMETHOPALIUN

PykoBoauTens paboThI
JOLIEHT Kadeapbl XUMUHU
[TectynoBa CBeTyiaHa AHATOJIbEBHA

KPACHOJIAP
2022

Paborta Haj BbIMoiaHEHHEM pedepaTUBHOIO 3aJaHUS MOXKET IPOBOAUTHCA B
YUTAIBbHBIX 3a7ax onbnuotexku KyGI'AY, B qoMamHux ycloBUsAX B YacChl, OTBEICH-
HbIE ISl CAMOCTOSITENIbHON paboThl (87 4), a Takke B NEPHUOJ] HHAUBUAYAJIbHON
paboThI CTYACHTOB O]l KOHTPOJIEM IpenoaanaTens Ha kadeape xumuu. [1o okoH-
YaHUU UHAUBUAYAJIbHON NMPOpaOOTKA BCEro 3alaHusl CTYJIEHTBI TpyHibl 0hopM-
JSI0T | CIAI0T OPOpMIIEHHBIN pedepat st POBEPKH MPENOAaBaTENIO HE MO3KE,
YeM 3a JIBE€ HEJEJH JI0 €0 3alUThI.

CTyaeHTy peKOMEHIYeTCsl BOCIOIb30BaThCs MaTepraniamu ¢oHaa oubdauo-
teku KyOI'AY corinacHo HU»Ke TpUBEACHHOMY IUIaHYy.

PexoMeHayemMblil IVIAH JIMTEPATYPHOI0 MOUCKA

— obmras uHpopMaIs o MpodIeMe C TOMOIIBIO YICOHUKOB, SHITUKIIONICIUH, CIIpa-
BOYHUKOB, ceTu Internet (He npuBOIATCS B CIUCKE JINTEPATYPHI), HAYUHBIX )KypHa-
J0B (IPUBOAATCA B CHUCKE UCTOUHHUKOB);
— HWCIOJb30BaHUE HAWJICHHBIX CChUIOK B PEKOMEHJIOBAHHOM CHHUCKE JIUTEPaTypbl
TS JaTbHENIIEro 03HAaKOMJICHUSI C IPOOIIEMOi;
— 03HAKOMJICHHE C OPUTHUHAJIBLHBIMU pabOTaMu.

B mporiecce novcka KHUT, cTaTeid HEOOXOAMMO MOJIb30BaThCs OMOINOTEUHBIMU
KaTaJoraMH, PacroJIOKEHHBIMU B KOPITYCE 300JIOTHYECKOro (hakyybTeTa, JHM00



AIIEKTPOHHO-OMOIMOTEYHBIMU CUCTEMaMU BHYTpEeHHE ceTH Internet, nmpoiins peru-
CTpALUIO, U IOJyYUB PEKBU3UTHl PEKUMOB JOCTYIIA.

B 3aBucHMOCTH OT cTenenu npopaboTKU TeMbl U 0dopmileHus pedepara
CTYJIEHTY MPEAO0CTaBISAECTCS IPABO BBICTYNUTH C COOOIIEHHEM 110 TeMe pedepara
Ha 3acenanuu kpyxxka CHO kadenpsl xumun B hopMate €XerogHo MPOBOAUMBIX
KoHpepeHui (hakynbTeTcKon nin MexdakynbTeTckoi). Ha coobmienue mo teme
pedepara ¢ UCTOIB30BAaHUEM MYJIBTUMEAUNHBIX CPEICTB 0TOOpaXkeHus: nHpopma-
UM OTBOAUTCA 5-6 MUHYT.

Jlydmve u3 paboT (OPEAMOYTUTENILHO SKCIEPUMEHTAIIBHBIE) MOTYT OBITh
IPEICTaBJICHBI JISl yYacTHsl B YHUBEPCUTETCKOM CMOTPE CTYICHYECKUX padoT.

YuuThIBasi colepiKaTeNbHBIN XapakTep pedepaTuBHON pabOThl U KaueCTBO
€ro 3alUThl, IPENoIaBaTeb MOKET MPHUHATH pelIeHne O AUPPEPEHIUPOBAHHOM
3aueTe 4yacTH MaTepuaina pedepara, BRBIHOCUMOTO Ha 3a4eT.

MeTtoauyeckue yKa3aHusi M0 HATMCAHUIO IOKJIA/IA

B Xo7e moaroToBKHM TOKIa/1a Y CTyIeHTa BRIpabaThIBAIOTCSI HABBIKHA CAMOCTO-
SATETHHOTO TBOPYECKOT'O MBIIIUICHHUS, YMCHHE aHAIM3UPOBATh U CHCTEMATH3UPOBATh
MHOTOYHCIICHHYIO HH()OPMAIIHIO, TOCTABIIEMYIO YUeOHBIMU U HAyYHBIMH HU3/1aHU-
MU, TIEPUOJUKON, cpefcTBaMu MaccoBor uHdopmaiuu. Kpome Toro, onbiT my0-
JMYHBIX BBICTYIUICHUH ITO3BOJISCT CTYJAEHTY C(OPMHPOBATH PSJT KOMMYHHUKATHB-
HBIX KQ4eCTB, TAKUX KaK YMEHHE YETKO U JOCTYITHO M3JIaraTh CBOU MBICIH, JAC/IaTh
BBIBOIBI, HAJTMYHE SIPKOW M OOpa3HOM pedr U APYruX, 0€3 KOTOPHIX HEBO3MOXKHO
aKTUBHOE M YCIIEITHOE MPOJIBIKEHUE TI0 KapbEePHOU JIECTHUIIE MOJIOIOTO CIEIHa-
JHCTA.

[ToaroroBka nokiana TpedyeT yriyOJeHHOro U3YyUYEHHs COOOIaeMOM TeMBbI,
oOpaIleHus K CIeIHaIbHON JIUTepaType, CIpaBOYHOMY armapary. B cBs3u ¢ 3 TuM
paboTa HaJ TOKJIA0M MPEIOoJIaraeT MPOXOKICHUE CIETYIONIUX ITAIOB:

1. Boibop memul Ooxknada. B xo/1e mpakTUUECKUX 3aHATUI BRIOOP MPOUCXOIUT
B 3aBUCHMOCTHU OT MPEIIOKEHHBIX MPENOoaBaTeIeM BOIIPOCOB, UMEIOIINXCS B Me-
TOJAMYECKOM IMOCOOUM TEM UJTU OT COOCTBEHHBIX MHTEPECOB CTYCHTA.

2. [locmanoska yeau ooxnaoa. @opMyaupoBaHue 1IeJd padOThHl HEOOXO0IUMO
JUTSL OTIPEZICIICHUST HAIPABJICHUSI TTOMCKA HEOOXOUMOM JTUTEpaTyphl U pa3pabOTKU
CTPYKTYPBI HoKiana. CTporo roBops, Mesib — 3TO MBICJICHHOE TTPEIBOCXHUIIICHUE JKE-
JAaeMOTO pe3yibTaTa AeSITebHOCTH. [[09TOMYy MOCTaHOBKA IENH JOJDKHA MaKCH-
MajJbHO COBMNAAATh C HA3BAaHUEM TEMBI JOKIaaa. B yCTHOM BBICTYIIIICHUH cooOIIIe-
HUE eTu 00s3aTeIhHO JTOJDKHO HAaYMHATHCS CO CIOB: «B cBoeM mokiane s xody
pacckasarh 0...», «llenbpio Moei paboThl ObLIO. .. ».

3. Iloobop Heobxooumoil tumepamypol no meme. Pabota ¢ nureparypoi co-
CTOWT U3 CUCTEMHOTO MOI00pa KHUT ¥ MOCJIEIYIONIET0 U3YUCHUS, COACPKAIUXCS B
HUX MaTEepPHAJIOB, B PE3yJIbTaTe YEro KOPPEKTHPYETCs Ha3BaHUE TEMBI U (hOPMYJIH-
poBKa 11emneit padoThl. JKenaTenbHO UCIIONh30BaTh ISl IIOJATOTOBKH JIOKJIaa HE Me-
Hee TpeX HAaMMEHOBAaHWI MCTOYHUKOB, YTO JIOJDKHO MPOJAEMOHCTPUPOBATH YMEHHUE
CTYJCHTAa COTIOCTaBJIATh M aHAJIM3UPOBATH JIATEpaTypy. JlOKiaa BBITIOTHSAETCS



TOJIBKO 110 HAay4YHBIM (He 1o yyeOHuKam!) uccaea0BaHusIM, MOHOTpAPHsIM U HayU-
HBIM CTaThsIM.

4. Onpedenenue cmpykmypbl 00K1a0d. DTOT MyHKT 3aBEPIIAET MOATOTOBU-
TeJIbHYI0 paboTy AJIg HamMCaHUsl TEKCTa JOKJIaJa U JIOJDKEH COJEp’KaTh BCE, YTO
MO>KHO TIpeiBUIeTh. CTPYKTypa MpecTaBiIsgeT COO0M KpaTKU TE3UCHBINA KOHCTIEKT
TOTO, YTO BBIHOCHUTCS B cooOuieHue. OO0s3aTeIbHBIMU KOMIIOHEHTAMHU SIBJISIFOTCS
COOCTBEHHBIE BBIBOJIbI M CITUCOK MCIIOJIb30BAaHHOM JIUTEPATYPHI.

5. Paboma nao mexcmom odoknaoa. llpexne Bcero, HEOOXOAUMO MOMHUTb,
9YTO Bpems Jokinana orpanudeHo. [loatomy cienyer oTOupaTh TONBKO Hambosee
BAKHBIM Marepuasl. Kak mpaBuio, 3TO pa3BEpHYTHIM TE3UC U3 KOHCIEKTA-CTPYK-
Typhl U €ro J0Ka3aTeNbCTBO WM mpumepbl. [Ipu 3ToM HeoOXoammo u30exathb
«pa30pBaHHOCTU» TEKCTa, OAHO JOJHKHO IUIABHO BBITEKATh U3 JPYTOro, COOTBET-
CTBOBATh JIOTUYECKOW JIMHUU JIOKJIaa. DTO OCOOCHHO Ba)KHO MpH paboTe C He-
CKOJIbKUMHU UCTOYHUKAMU.

Jloknan He JOJIKEeH ObITh MeperpykeH ToUHbIMU udpamu. ClienyeT BbIsiC-
HUTbH 3HAYEHUE BCEX HOBBIX MOHSATUH, BCTPEUAIOIIUXCS B IOKIIAJE, U YMETh UX 00b-
SCHUTh. B KOHIIE T0K1a/1a HE0OXOJUMO YETKO C(POPMYIHPOBATH BBIBOIbI, KOTOPHIE
COOTBETCTBYIOT [TOCTABJIEHHBIM 3a/1a4yaM 1 0000111al0T U3JI0KEHHBIM MaTepHal.

[To Bpemenu o0beM gokinana coctaBisieT 7-10 MUHYT.

11 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHIA, HCIOJIb3YyeMbIX NPH 0CY-

IIECTBJEHNM 00pPa30BaTEJILHOI0 Mpouecca no AUCHUILVIMHE, BKJIKOYAS Tepe-

Y€¢Hb IIPOIrpaMMHOIo0 oOecreueHus 1 I/IHq)OpMaIII/IOHHbIX CIIPABOYHBIX CUCTEM

WudopmanroHHbIe TEXHOIOTHUH, UCIIOIb3YeMbIE TIPU OCYIIECTBICHIUH 00pa30BaTEIbHOTO
npoliecca 1o AUCHUILIMHE O03BOJISIOT:

- 00ecneunTh B3auMOJICHCTBIE MEXKAY yJaCTHUKaMHU 00pa30BaTeIbHOTO IPOIIEcca, B TOM
quciie CHHXPOHHOE M (WJIN) aCHHXPOHHOE B3auMo/ieiicTBue nocpeacTsom cetu "MutepHer";

- (puxcupoBaTh X0 00pa30BaTENIBHOIO MPOLIECCa, PE3YJITATOB MPOMEKYTOUHON aTTecTa-
IIUH 110 TUCLUIUIMHE U Pe3yIbTaTOB OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbl;

- OpraHM30BaTh Ipolecc 00pa3oBaHuUs IMyTEM BU3YyalIU3alul H3y4aeMoil nHdopmanuu no-
CPEACTBOM HCIOJIb30BaHUS MPE3CHTAMN, YIeOHBIX (PUIBMOB;

- KOHTPOJIUPOBATh PE3YyIbTaThl O0yUEHHS] HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS;

- aBTOMAaTH3UPOBATh pacyeThl aHATUTUYECKUX ITOKa3aTeNei;

- aBTOMATHU3UPOBATH MOUCK HH()OPMAIIMH ITOCPEACTBOM HCITOJIb30BAHHS CIIPABOYHBIX CH-
CTEM.

Ilepeyens nporpammuoro odecnevyenus Ha 18.05.2021

[Tepeuens nuuen3nonHoro 110

Ne | HammeHoBaHue Kparkoe onucanue
1 | Microsoft Windows OmneparmoHHas cuctemMa

2 | Microsoft Office (Bxmrouaer | [TakeT 0(hMCHBIX TPHIOKCHHIA
Word, Excel, PowerPoint)

3 | Microsoft Project VYnpapiieHrue IpoeKTaMu




4 | Microsoft Visio CxeMbI ¥ TuarpamMmbI
5 | Microsoft Visual Studio Pa3paboTka npuioxeHui
6 | Microsoft Access CYBI
7 | Kommac CAIIP
8 | Autodesk Autocad CAIIP
9 | Statistica CratucTtuka
10 | Cuctema tectupoBanus IN- TectupoBanue
DIGO
11 | 1C.IIpennpustue ERP
12 | 1C.byxranrepus VYyeTHas cuctema

[IpumepHsbIii iepedeHs cBOOOIHO pacmpocTpansiemoro [1O**

Ne | HammeHnoBaHue Kparkoe onucanue

1 | Linux OnepanmoHHas cucTeMa

2 | Libre Office (Bxmrouaer [TakeT OpUCHBIX MPUITOKCHHIA
Writer, Calc, Impress, Draw,
Base)

3 | Nanocad CAIIP

4 | Gimp ['padmyeckuii pegakTop

5 | Blender 3D-npoekTHpOBaHUE

6 | Notepad++ TekcToBBIM pegakTop

7 | Cisco Packet Tracer MoienrpoBaHUEe KOMITBIOTEPHBIX

ceTen

** mepeueHb MOXKET JOTIOTHATHCS pa3padoTYnKoM pabodeii mporpamMmel. B
ATOM clTydae He0OXOAMMO MPEACTaBUTh CCHUIKY, TTOATBEPKIAIONTYIO CTaTyC
ucnoaszyemoro I10.

— Cucrema tectupoBanusa MHINUT'O
ABTOpCKHE MTPOrpaMMHBIE MPOAYKTbI, 0a3bl TaHHBIX

1. CBUIETENBbCTBO O TOCYJApCTBEHHOW perucrpanud 0a3  JTaHHBIX
2008620370 MynbsTuMeauitHbIe JEeKIMK 0 xumuu: «Boxa u e€ coiicTBa. Bono-
MOATOTOBKaY», aBTOphI Kaliroponosa E.A., lNatinykosa H.I'., SI6nonckas E.K.

2. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucTpanuu 0a3 gaHHBIX Ne
2009620262 MynbTUMEIUMHBIC JEKIIUU M0 XUMUH: « XUMUYECKAsi KHHETHKA U TEP-
MoanHaAMKKay, aBTophl Kaiiroponosa E.A., I'atinykoBa H.I'., SI6nonckas E.K.



3. CBUAETENBCTBO O TOCYIAPCTBEHHOM perucTpanuu 6as3pl 1aHHBIX PO  No
2010620512 N1.11. MynbTUMEOUUHBIC JEKIIUU IO XUMHUH: « TUTpUMETpUUECKHl aHa-
a3y, aBTophl: [aiiaykoBa H.I'. SI6nonckas E.K., Cunoposa U.N..

4. CBUIIETENBCTBO O TOCYJAPCTBEHHOM peructpanuu 6a3pl JaHHbIX PD  No
2010620513 MynbTUMeAUHHBIC JTEKIIUU IO XUMUU: «[ paBUMETpUUECKUI aHATIU3Y,
aBTopbl: [MaiinykoBa H.I'. SI6nonckas E.K., CunopoBa CBuaeTenbcTBO 0 rocyaap-
CTBEHHOH peructpanuu 6a3el JaHHBIX PO Ne 2010620514 «KucnorHo-ocHOBHOE
TUTPOBAHUEY.

5. CBUIETENBCTBO O rOCYAApCTBEHHOM peructpanuu 0a3pl JaHHbIX PO  No
2010620517 MynbTuMenuitHbie JEKIUU 0 XUMHUU: «OCHOBHBIE TPUHIIUIIBI Kaue-
CTBEHHOTO aHanu3a», aBTopbl: [aiimykoBa H.I'. Sl6monckas E.K., CunopoBa, aB-
topsbl: ["aiinykoBa H.I'. SI6nonckas E.K., Cunoposa.

6. CBUETENBCTBO O TOCYAApCTBEHHON perucTpanuu 6a3pl naHHBIX PO Ne
2010620518 «PaBHOBECHST B TOMOT€HHBIX CUCTEMax», aBTophl: ["aiinykosa H.I'. S10-
nouckasa E.K., Cugoposa.

7. CBUJIETENIBCTBO O TOCYJApCTBEHHOM peructpaiuu 0a3pl JaHHbIX PO  No
2010620525 «OKuCIUTEILHO-BOCCTAHOBUTEIBHBIE PABHOBECHS B XUMHUUYECKUX pe-
akuusix», aBtopsl: [aiigykoBa H.I'. Sl6nouckas E.K., Cunoposa.

8. CBUIETENBCTBO O TOCYJAApCTBEHHOM peructpaiuu 6a3pl JaHHbIX PD  No
2010620526 MynbTUMEIUITHBIE JEKIUU 10 XUMHUHU: «OKUCIUTEIHLHO-BOCCTAHOBU-
TeJIbHOE TUTpOBaHUEy», aBTOpbL: ["aiinykoBa H.I'. fA6nouckas E.K., Cugoposa U.N.

9. CBUIETENBCTBO O TOCYAAPCTBEHHON peructpanuu 0a3sl JaHHBIX PD  No
20106205257 «OcHOBHBIC IOHITHS AaHATUTHICCKON XUMUN» «OCHOBHBIC TTOHATHS
aHAIMTHYECKOW Xumuu», aBTopbl: aiinykoBa H.I'. A6nonckas E.K., CunopoBa
n.n.

12 MaTepuajJibHO-TeXHUYECKOe oOecnevyenne 1t 00y4eHHus1 10 JUC-
HMUIJIHUHE B coomeemcmeuu ¢ ®I'OC BO u OIIOII BO

Anpec (MeCTOTIOIOKEHHUE) TIOMe-
HanmenoBanue nomenieHunit 1y mpoBeje- | IMIEHUH AT IPOBEJCHUS BCEX BH-
HanmenoBanune y4eGHBIX N N
HUSI BCEX BHJIOB YUE€OHOMN IESATEIbHOCTH, JIOB Y4e€OHOMH eSTEeIbHOCTH,
MIPEAIMETOB, KypCOB, IHMCIH- . N
N MPelyCMOTPEHHON yIEOHBIM INTAHOM, B MIPEAYCMOTPEHHOH yueOHBIM Iu1a-
IUTMH (MOJTyJIeil), TPaKTHKH,
. TOM YHCJIE IOMELIEHUS [UIsl CaMOCTOSI- HOM (B CIIy4ae peaan3aiin oopa-
VHBIX BUOB y4eOHOM Jies- . .
TEeNbHOI paboThI, C YKa3aHUEM MepeyHs 30BaTeNLHOM [TPOrpaMMBbI B CeTe-
TEJILHOCTH, MIPETYyCMOTpPEH- .
OCHOBHOTO 000py/I0BaHMs, y4eOHO- BOU (popMe JTOMOIHUTENBHO yKa-
HBIX Y4€OHBIM IDTAaHOM 00pa- .
N HAarJSIHBIX TOCOOMH M UCTIONB3YEMOTO 3bIBAaETCs HANMEHOBaHHE OpPraHu-
30BaTeJILHOM MPOrpaMMBbl .
MPOTrPaMMHOT0 00ecreYeHUs! 3allM, C KOTOPOH 3aKJIF0OYEH JI0T0-
BOD)

CrenanbHble TOMEIICHUS: ydeOHbIE ayTUTOPUHU JUTS IPOBEICHUS 3aHATHIH JIEKIIMOHHOTO THIIA,
3aHSITUA CEMHHApPCKOIO THUIA, KypCOBOI'O MPOEKTUPOBAHUS (BBIMOIHEHUSI KYpCOBBIX padoT),
TPYIIIOBBIX Y MHAWBUAYAJIbHBIX KOHCYJIbTALlMN, TEKYIIETO KOHTPOJIA U MPOMEXYTOYHOU aTTe-
CTauuu




HaumenoBanue yueOHBIX
MIPEAMETOB, KypCOB, IHUCIH-
IUIMH (MOJyJIel), IPaKTHKH,

WHBIX BUJOB Y9eOHOH niesi-
TENBHOCTH, IPEAYCMOTPEH-
HBIX Y4€OHBIM IDTAaHOM 00pa-
30BaTEIbHON IPOrPaMMBbI

HaumeHnoBanue nomenieHuit ass mposee-
HUS BCEeX BUIOB y4eOHOM AEATEINBHOCTH,
MPEIyCMOTPEHHON YIEOHBIM IIAHOM, B

TOM YHCJIC TIOMEIECHHS I CAMOCTOS-
TEJILHOW Pa0OTHI, C YKa3aHHEM MEPEUHS
OCHOBHOT'O 000py/I0BaHMS, YIeOHO-
HATJISTHBIX MIOCOOMI ¥ HCIIOJIB3yEeMOT0
MPOTPaAMMHOTO 00CCTICUCHHUS

Anpec (MECTOIIOJIOKEHHE) TIOMe-
LICHH 7Sl IPOBEJCHUS BCEX BH-
JIOB y4eOHOM AeATeNbHOCTH,
MPEAYCMOTPEHHO# yueOHBIM IL1a-
HOM (B ciIy4ae peanu3anui oopa-
30BaTEIBHOMN MPOTPaMMBI B CETe-
BOI1 (hopMe TOTONTHUTETHHO YKa-
3BIBACTCS HANMCHOBAaHUC OPTaHU-
3aliM, ¢ KOTOPOH 3aKJIF0YEH JI0T0-

BOD)

Xumust Ayo. 412 Jlekumonnas ayautopus | e. Kpacnooap, ya. Karununa
AxycTrdeckas CUCTeMa U KOMIIBIO- | 9. [3, 30anue yuebHozo Kop-
TCpHAM TCXHHKA. nyca 300undiceneprHo2o a-
HoytOyk Lenovo,

KyJl1bmema.

IIpoekTop s AEMOHCTpaLMH
MYJIbTUMEIUMHBIX  MPE3CHTALNM,
9KpaH C JJICKTPONPUBOAOM, TpPH-
OyHa noknaauuka Polymedia.
OO6opynoBaHue HMCHOJIB3YETCA IS
YTEeHUS JEKIIUI
Tpubyna
DKpaH C 3JIEKTPOMPUBOJIOM
Ayn. 411 Jlaboparopust o noaro- | e. Kpacrnodap, yn. Kanununa
TOBKE JICMOHCTPALMOHHBIX OIIBITOB | 9. [3, 30anue yuebHozo Kop-
BrirsoxHol nikad nyca 300UHdceHepHo20 ¢a-
Taomuust

. | Kyiemema.
HaGop peakTHBOB M XUMHUYECKOU
MOCYZAbl i TPOBEACHHS JIEMOH-
CTPalMOHHBIX ONBITOB
Cron XxuMu4ecKui
Ctyit KecTKu# — 2
Cryn I[IM
IlIxad anreunsrit

Xumus [Tomemenue Nel36 300, nocanou- | e. Kpacrnooap, yr. Kanununa
HBIX MecT — 12; twomane — | 0. 13, 30anue yuebHoeo Kop-
41,1m% nabopaTopus nyca 300UHdCeHepHo20 ¢ha-
nabopaTopHoe 000pyIOBaHUE | KyIbmema.
(BcTpsixuBaTenp — 1 T
CTeHJ Ja0opaTOpHbIi — 5 ImuT.;
KaJIOpUMETP — 4 IT.;);
TEXHUUYECKHUE CPEeACTBA OOY4YCHHUS
(mpuHTEp — 1 IIT.);
CTeIHATM3UPOBAHHAS Me-
Oenb(ydaeOHas mocKa, yueOHas Me-
Oenb).

Xumust [Tomemenue Nel32 300, nocanou-

HBIX MecT — 12; miomags —
64,6M?; nabopaTopus




HaumenoBanue yueOHBIX
MIPEAMETOB, KypCOB, IHUCIH-
IUIMH (MOJyJIel), IPaKTHKH,

WHBIX BUJOB Y9eOHOH niesi-
TENBHOCTH, IPEAYCMOTPEH-
HBIX Y4€OHBIM IDTAaHOM 00pa-
30BaTEIbHON IPOrPaMMBbI

HaumeHnoBanue nomenieHuit ass mposee-
HUS BCEeX BUIOB y4eOHOM AEATEINBHOCTH,
MPEIyCMOTPEHHON YIEOHBIM IIAHOM, B

TOM YHCJIC TIOMEIECHHS I CAMOCTOS-
TEJILHOW Pa0OTHI, C YKa3aHHEM MEPEUHS
OCHOBHOT'O 000py/I0BaHMS, YIeOHO-
HATJISTHBIX MIOCOOMI ¥ HCIIOJIB3yEeMOT0
MPOTPaAMMHOTO 00CCTICUCHHUS

Anpec (MECTOIIOJIOKEHHE) TIOMe-
LICHH 7Sl IPOBEJCHUS BCEX BH-
JIOB y4eOHOM AeATeNbHOCTH,
MPEAYCMOTPEHHO# yueOHBIM IL1a-
HOM (B ciIy4ae peanu3anui oopa-
30BaTEIBHOMN MPOTPaMMBI B CETe-
BOI1 (hopMe TOTONTHUTETHHO YKa-
3BIBACTCS HANMCHOBAaHUC OPTaHU-
3aliM, ¢ KOTOPOH 3aKJIF0YEH JI0T0-

BOD)

nabopaTopHOE obopynoBanue | e. Kpacnooap, ya. Karununa
(MUKpOCKOTI — 1 mT.; | 0. 13, 30anue yuebHoco Kop-
mkad mabopaTopHbli — 1 1IT.; | nyca 300uHdiceHepHO20 (ha-
neHTpudyra — 3 T.;); | Kyibmema.
CHeIHAIM3UPOBAHHAS Me-
Oenb(ydueOHas mocKa, yuyeOHas Me-
Oenb).

XuMus [Tomemenue Ne232 300, nocanou- | e. Kpacrodap, yn. Kanununa
HbIX MecT — 12; mmomanas — | 0. 13, 30anue yuebHoeo Kop-
42,9m?; nabopaTopus nyca 300UHdceHepHo20 a-
nmabopaTopHOE o0opyoBaHue | Kyibmema.
(mozarop — 3 1IT.;);
TEXHUYECKHE CpPEJCTBA OOYUYCHHS
(3xpan — 1 IIT.);
CHeIHAIM3UPOBAHHAS Me-
Oenb(ydueOHas 1OoCKa, yueOHas Me-
Oenp).

XuMus [Tomemenue Ne234 300, nocanou- | e. Kpacrooap, yn. Kanununa

HBIX MecT — 12; mmomans — | 0. 13, 30anue yueb6Ho20 KOp-
38,6m%; nabopaTopus nyca 300UHMCEHEePHO20 ¢ha-
nmabopaTopHOe o0opyI0BaHUE | Kyabmema.

(mkad naGoparopubii — 1 mit.;

neHTpudyra — 1 IT.;);

CHeIaIN3UpOBaHHAS Me-

Oenb(yuebHas 1ocka, yueOHas Me-

Oenn).

Oprannueckast XuMus [omemenne Ned402 3P, miomans — | 350044, Kpacnonapckuit
45,37 naboparopust kpaii, r. Kpacronap, yin. Ka-
XOJIOAUTILHUK — 1 WT.; | nuauna, 13, 3manue yueO-
nabopatopHoe obopynosanue | .o Kopryca hakymsTeTa
(Becat o 2 M sarmurer pactenuit
Hacoc — 1 IIT.;

MelIanKa — 1 IT.;);
crienuaau3upoBaHHas  MeOenb(yueo-

Hasl 0CKa, yueOHass MeOelb).




HaumenoBanue yueOHBIX
MIPEAMETOB, KypCOB, IHUCIH-
IUIMH (MOJyJIel), IPaKTHKH,

WHBIX BUJOB Y9eOHOH niesi-
TENBHOCTH, IPEAYCMOTPEH-
HBIX Y4€OHBIM IDTAaHOM 00pa-
30BaTEIbHON IPOrPaMMBbI

HaumeHnoBanue nomenieHuit ass mposee-
HUS BCEeX BUIOB y4eOHOM AEATEINBHOCTH,
MPEIyCMOTPEHHON YIEOHBIM IIAHOM, B

TOM YHCJIC TIOMEIECHHS I CAMOCTOS-
TEJILHOW Pa0OTHI, C YKa3aHHEM MEPEUHS
OCHOBHOT'O 000py/I0BaHMS, YIeOHO-
HATJISTHBIX MIOCOOMI ¥ HCIIOJIB3yEeMOT0
MPOTPaAMMHOTO 00CCTICUCHHUS

Anpec (MECTOIIOJIOKEHHE) TIOMe-
LICHH 7Sl IPOBEJCHUS BCEX BH-
JIOB y4eOHOM AeATeNbHOCTH,
MPEAYCMOTPEHHO# yueOHBIM IL1a-
HOM (B ciIy4ae peanu3anui oopa-
30BaTEIBHOMN MPOTPaMMBI B CETe-
BOI1 (hopMe TOTONTHUTETHHO YKa-
3BIBACTCS HANMCHOBAaHUC OPTaHU-
3aliM, ¢ KOTOPOH 3aKJIF0YEH JI0T0-

BOD)

OpraHI/I‘leCKaﬂ XUMUA

ITomemenune Ne404 3P, mocamgodHbIX
MecT — 16; mmomans — 61,7m2; ma6o-

paropus .
1abopaTopHOE o0opynoBaHue
(Becwr — 1 IIT.;);
CrieIaTu3upoBaHHas  MeOenb(yueo-

Has J0cKa, yueOHast MeOelb).

350044, Kpacnonapckuii
Kkpaii, r. Kpacaonap, yn. Ka-
nuHuHA, 13, 3maHuWe yu4eo-
HOro Kopmyca (akyapTeTa
3aIIUATHI PACTCHUI

OpraHquCKaﬂ XUMUA

ITomemenne Ne418 3P, mocamodHBIX
MecT — 16; mmomans — 40,6Mm2; 1a6o-

paropus
nmabopaTopHoe obopynoBaHue
(Bechr — 1 HIT.;
HOHOMED — 3 IIT.;);
CrieIMaI3UpOBaHHas  MeOenb(yueo-

Has J0CKa, yueOHas MeOelb).

350044, Kpacnonapckuii
kpai, r. Kpacuonap, yn. Ka-
nuHuHa, 13, 3maHue y4eO-
HOTO Kopmyca ¢aKyiabTeTa
3aIIUATHl PACTECHUI

OpraHquCKaﬂ XUMUA

ITomemenne Ne419 3P, mocamodyHBIX
MecT — 16; mmomans — 38,7m2; mabo-

paropust
nmabopatopHoOe obopynoBaHue
(mkadp nabopatopHeiii — 1 1T,
BECHI — 1 IIT.;
KOHJIyKTOMETP — 1 LIT.;
HOHOMEp — 2 1IT.;
cTeHa JnabopartopHelii — 1 1mmT.;);
CrieIau3upoBanHas  MeOenb(yueo-

Has JIocKa, yueOHast MmeOep).

350044, Kpacnonapckuii
kpaii, r. Kpacnonap, yn. Ka-
nuHUHA, 13, 3maHue y4eO-
HOro Kopmyca (akyiapTeTa
3aIIHATHl PACTCHUIN

Ipunooicenue

K paboueti npoepamme oucyuniurvl «KXUMUA u MUKPOFHUOJIOI'MA BOIbBI»
HpaKTI/I‘—IeCKaH IoAroTOBKA 110 ANUCHHUIIIINHE «XUMUs " MI/IKpO6I/IOJIOFI/I$I BOJIbI»

3aHgaTus JICKIIMOHHOI'O THIIA:

Conepxanre yueOHOH HHPOPMALIUH, HEOOX O TH-
MOM /17151 TOCTIETYIOIIETO BBIIOJTHEHUS paboT

TpyroeMKOCTb,
yac.

®UO. JIomKHOCTD

HIIP (ITP), n3 uncia paboTHH-
KOB OpraHu3aluii, OCyIleCTBIIs-
IOLIUX TPYAOBYIO JESATEIBHOCTD




B ipodeccHoHaIbHOM cdepe,
COOTBETCTBYIOIICH MTPOdHITIO
OI1

Hroro : TEOPCTUUECKAA IIOATOTOBKA, N3Yy4C-
HUE MCTOAUK HCCIICAOBaAHNA.

Vka3wsIBaroTcs
Yachl JIEKIIMOH-
HBIX 3aHATHH,
MIPOBOJIUMBIX B
¢bopme mpak-
THYECKOM I10/I-
TOTOBKH H3
TaOIHIEI 11. 4
U 1. 5 — HeT

HCT

1ab0paTOpPHBIE 3aHSTHS:

DnemMeHThl paboT, CBSI3aHHbIE ¢ OyayLIei
poeCCHOHAIBHON JESTEIHHOCTHIO

Tpynoewm-
KOCTb, 4ac.

Ucnons3zyembie 060pynoBa-
HUE U TIPOTrpaMMHOE oOecrtie-
YeHUE

[Ipy HaMM4KMK MTOJIHOTO aHAJIW3a BOJBI
MO>KHO CYAMTb O €€ MPUTOAHOCTH, KaK JJIs
MIUTHEBOT0, TAaK U TEXHUYECKOI'O Ha3Haye-
HUS, CJIIeNaTh BEIOOP COOTBETCTBYIOIIMX Me-
TOJI0OB 00pabOTKH BOJBI M PELIUTH BOIPOCHI,
CBSI3aHHBIE C YTHJIM3ALUEN IIPU TOM CTOY-
HBIX BOJ.

BonocnabxxeHnue — BakHeHIIas oTpacib
TEXHHUKH, HAlpaBJIeHHAs HAa TIOBBILIICHHE
YKU3HEHHOTO YPOBHS JIFOJICH, OJaroycTpoi-
CTBO HACEJICHHbIX ITYHKTOB, pa3BUTHE TPO-
MBIIIJIEHHOCTH U CETILCKOTO X0341CTBA.

Tabnumal2 MatepuanbHo-
TEXHHYECKOE 00ecIieucHUE

HUroro

Vka3bIBaroTcst
yacel 1abopa-
TOPHBIX H MPO-
BOJIMMBIX B
(dopme npakTu-
YEeCKOU MOAr0-
TOBKH U3 Ta0-
qmoel 0. 4 v m. 5

BrmonHerne  Keic-3aganmnit
MpeyCMAaTPUBAET O3HAKOM-
JIEHHUE C TEXHUKOM 6e301macHo-
CTH BBITIOJIHEHUSI DKCIEPU-
MEHTaJBHBIX PaboT, paboras
C peaKkTHBaMH,

TEJIbHYIO

npeaBapu-
TEOPETHUECKYIO
npopaboTKy Marepuayia Io




32 gaca TeME 3aHATHS, Ha 0a3e KOTO-
poii 00y4aroIUACs MOXKET Cca-
MOCTOSITCIBHO ~ BBIIIOJIHSTh
XUMHUYECKHE OMBITHI TIO MPe/-
JaraeMoi METO/IHMKE 10| KOH-
TPOJIEM IPEIOoIaBaTeIsl, OIu-
ChIBaTh AHAJIUTHUYCCKHE CHI-
HaJIBI peakiuid, (GOpMyIId pPo-
BaTh BBIBOJIBI 11O BBIMOJI- HEH-
HeiM pabotam (ITIKC 1).

13. OcoO0ennocTu opranusanuu o0y4enus jun ¢ OB3 u unBa-

JUIO0B

Jnst maBanuioB v il ¢ OB3 MOXeT U3MEHSIThCS 00bEM TUCITUTIITUHBI (MOTYJISI)
B 4acax, BBIJICJICHHBIX HA KOHTAKTHYIO0 pabOTy 0OydYaroiierocs ¢ mpemnoaaBaTeiaeM
(o BuaM y4eOHBIX 3aHATUI) M HA CAMOCTOSITENIbHYIO paboTy oOyuaroierocs (mpu
3TOM HE YBEJIMYMBACTCS KOJIMYECTBO 3a4ETHBIX €UHHULL, BBIACICHHBIX HA OCBOCHUE

JTUACIUILIAHEI).

@OH/1bI OLIEHOYHBIX CPEJICTB aJAITUPYIOTCS K OTPAHUYEHUSM 3I0POBbSI U
BOCHPUATHUS UH(OPMALIMHI 00yUYaIOIIUMHUCS.

OcHoBHBIE (DOPMBI TPEICTABICHUS OLIEHOYHBIX CPEJICTB — B IeYaTHOU (hopme
WK B (OpMeE 3IEKTPOHHOIO TOKYMEHTA.

DopMBbI KOHTPOJISA U OLIEHKH Pe3yJIbTATOB 00y4eHUs NHBAJIHUIOB M JIMI

¢ OB3

Kareropun

CTYJICHTOB C
OB?3 u unBa-
JIMIHOCTBIO

d)opMa KOHTPOJIA U OLICHKHU PE3YJIbTATOB O6y‘leHI/I}I

C napywenuem
3peHust

- yCTHasi IPOBEPKa: TMCKYCCUU, TPEHUHTH, KPYTJIble CTOJIBI, COOece10-
BaHUs, YCTHbIE KOJUIOKBUYMBI U JIp.;

- C HCIOJBb30BaHMEM KoMIlbloTepa M crnenuanbHoro I10: pabota ¢
ANEKTPOHHBIMU 00pa30BaTEIbHBIMU peCypcaMu, TECTUPOBAHUE, pedepaTsl,
KYpCOBBIE NTPOEKTHI, AUCTAHIIMOHHBIE ()OPMBI, €CITH TTO3BOJISIET OCTPOTA 3pe-
HUs - rpaduueckue paboThl U JIp.;

IIPY BO3MOXKHOCTH MTUChbMEHHAsI IPOBEPKA C UCIIOIb30BaHUEM pelbeHO-

TOYEYHOM CHUCTEMBI Bpaﬁnﬂ, YBCIMYCHHOT'O I_HpI/I(I)Ta, HCIIOJIB30BaHUC CIIC-




[IUAJIBHBIX TEXHUUECKUX CPEICTB (TH(PIOTEXHUUECKUX CPEACTB): KOH-
TPOJIbHBIE, Tpaduueckre paboThl, TECTUPOBAHHE, JOMAILIHUE 3aJaHHsI, ICCE,
OTYETHI U JIp.

C napywenuem | — HUCbMEHHAas IPOBEPKa: KOHTPOJIbHBIE, IpaduuecKkue paboThl, TECTH-
cnyxa pOBaHUE, TOMAILTHHUE 3a/1aHUs, 3CCE, MMCbMEHHBIE KOJUIOKBUYMBI, OTYETHI U
ap.;

- C MCIOJIb30BaHHEM KOMIIBIOTEpA: paboTa ¢ JIEKTPOHHBIMU 00pa3o-
BaTEJIbHBIMU PECypCaMH, TECTHpPOBaHHE, pedepaTsl, KypCOBbIE MPOCKTEHI,
rpadudeckue paboTsl, TUCTAHIIUOHHBIE (POPMBI U JIP.;

OpU  BO3MOYKHOCTH YCTHAs IIPOBEPKa C MCIIOJIb30BaHUEM CIEIHATbHbBIX
TEXHUYECKUX CPEJICTB (ayJHOCPECTB, CPEIACTB KOMMYHUKAIIUH, 3BYKOYCH-
JIMBAIOILEH anmaparypsl U JIp.): IUCKYCCUU, TPEHUHTH, KPYTJIbIE CTOJIBI, CO-
Oece0BaHUS, YCTHBIE KOJUIOKBUYMBI H JIP.

C napywe- - MHUCBMEHHAs IIPOBEPKA C UCIIOIb30BAHUEM CIICLUAIbHBIX TEXHUYE-
Huem CKUX CpPEACTB (aJIbTEPHATUBHBIX CPEACTB BBOJA, YIPABIICHUS KOMIIbIOTE-
onopno- POM H JIp.): KOHTPOJIbHBIE, Ipadudeckue paboThl, TECTUPOBAHUE, JOMAILIHUE
osuzamenvrozo | 3aJaHUs, 3CCE, MMCbMEHHBIE KOJJIOKBUYMBI, OTYETHI U JP.;

annapama - yYCTHasl MPOBEPKA,  C UCIOJIb30BAHUEM  CIELHUAIBHBIX TEXHUYE-

CKHUX CpEACTB (CPEeACTB KOMMYHUKALIUN): AUCKYCCUU, TPEHUHTH, KPYTJIble
CTOJIBI, cOOECeI0BaHNUs, YCTHbIE KOJJIOKBUYMBI U JIp.;
C UCIIOJIb30BaHUEM KOMIIbIoTepa U crienuanbHoro 1O (ampTepHaTUBHBIX

CPENCTB BBOJAa U yIpaBIeHUS KOMIIBIOTEPOM H JIp.): paboTa ¢
AJIEKTPOHHBIMU 00pa30BaTEIBHBIMH PECYPCaMHU, TECTUPOBaHKE, pedepaTsl,
KYpPCOBBIE TIPOEKTHI, TpaduaecKue paboThl, AMCTAHLIUOHHbIE
(dbopMBbI peAnouTUTENIFHEE 00YyJaIOIMMCS, OTPAaHHYEHHBIM B ITEPEIBHKE-
HUHU U Jp.

Anantanus npouexaypbl NpoBeaeHUs MPOMEKYTOYHOM aTTe-
CTAllMM JJ1 HHBaJUI0B U Jul ¢ OB3:

B xone nmpoBeaeHus MpoMEKYTOYHOM aTTeCTAllUN IPELYCMOTPEHO:

— MpebSBICHUE 00YYAIOIUMCS TIEYaTHBIX U (UJIM) JIEKTPOHHBIX MaTe-
puaioB B popMax, alaiTUPOBAHHBIX K OTPAHUYEHUSIM UX 370POBBS;

- BO3MOKHOCTh TOJIb30BAThCS HMHAWBUIYAIbHBIMU YCTPOMCTBAMH U
CPEICTBAMM, MMO3BOJIIIOIIMMY aIallTUPOBATh MaTE€pPHaIbl, OCYLIECTBIATh IPUEM U
nepenady HHGOpPMaIUU C yY€TOM MX UHAUBHUIyaJIbHBIX OCOOCHHOCTEH;

- YBEIMYEHHUE NPOAOLKUTEIIBHOCTH IPOBEICHUS ATTECTALNN;

- BO3MOXHOCTh IPUCYTCTBUSI aCCUCTEHTA U OKa3aHUsI UM HEOOXOIUMOM
MOMOIIH (3aHATh pabodee MeCTOo, ePeABUTaThCs, POUYUTATH U OPOPMUTH 3a]JaHUE,
0OIIaThCS C TPETOaBaATEIIEM ).

@opMbl MPOMEKYTOUHOM aTTECTAlUU i1 MHBAIUIOB U Jull ¢ OB3 10mKHBI




YYUTHIBATh WHAWBUAYAIbHBIE W TICUXO(PU3MUECKHE OCOOCHHOCTH OOydJarorie-
rocsi/ooyuaromuxcs mo AOIIOIT BO (ycTHo, micbMeHHO Ha OyMare, TMCbMEHHO Ha
KOMIIBIOTEPE, B (hOpME TECTUPOBAHUS U T.I1.).

CnennajbHble yCI0BHS, 00eciedyuBaeMble B MPoIecce Mperno-
AaBAHUSI TUCHUTLTHHBI

CTyA€eHTBbI C HApYIIEHUSAMU 3pEeHUA

- penocTaBieHue 00pa30BaTEeILHOTO KOHTEHTA B TEKCTOBOM JIEKTPOH-
HOM (opmaTe, TMO3BOJISIONIEM IEPEBOIUThH IUIOCKONEYATHYI0 HWH(GOpPMAIUIO B
ayJIMaJbHYI0 WIH TaKTHIBHYIO (OpMY;

- BO3MOKHOCTh HCIIOJIb30BaTh WHIAWBUIYAIbHBIE YCTPOWCTBA M CPEI-
CTBA, MTO3BOJISIOIINE aIalITUPOBATh MaTepPUAIbl, OCYIIECTBIATh MPUEM U TIepeIady
uH(MOpPMAIUU C Y4€TOM MHAMBUAYATbHBIX OCOOEHHOCTEH U COCTOSHUS 310POBbBS
CTYJICHTA;

— IIPEIOCTaBIEHUE BO3MOXKHOCTU MPEIKYPCOBOTO O3HAKOMIICHHUS C CO-
Jep’kaHreM y9eOHOW NUCIMIUIMHBI M MaT€pUAJIOM TI0 KypCy 3a CUET pa3MemeHHUs
nH(popMaIu Ha KOPIIOPATUBHOM 00Pa30BATEIbHOM MOPTAJIE;

- WCITOJIB30BaHNE YETKOTO M YBEIMYCHHOTO 10 pa3Mepy mpudTa u rpa-
buyecKkux 00BEKTOB B MYJIbTUMEIUINHBIX TIPE3CHTAITUAX;

— UCIIOJIb30BAaHUE MHCTPYMEHTOB «JIyIa», «IPOKEKTOP» MpH padoTe ¢
WHTEPaKTUBHOMN JJOCKOM;

— 03BYYHMBaHUE BHU3yaJIbHOM WH(MOpMAIUU, MpPECTaBIEHHON 0oO0ydaro-
IIMMCS B XOJI€ 3aHATHUM;

— obecrieueHue pa3aToYHbIM MaTepuanoM, AyOaupyronuM uHbopma-
[0, BBIBOJMMYIO Ha DKpPaH;

— HAJIM4YUE TOAMMCEN M OMHUCAHMS Y BCEX HUCIIOJIb3YEMBIX B IPOIIECCE
O0Oy4eHHs pUCYHKOB M UHBIX Tparueckux 00beKTOB, YTO JaET BOBMOXKHOCTH Iepe-
BECTH MMMCbMEHHBIN TEKCT B ayAUaJIbHbIN,

— obecrnieueHne 0co0Oro peyeBoro peKuma MpernoiaBaHus: JEKIUU Yu-
TAKOTCS TPOMKO, pa300pUMBO, OTUETIUBO, C TTay3aMHU MEXITY CMBICIIOBBIMH 0JI0KaMU
nH(popmaIuu, o0ecreynBaeTC WHTOHHPOBAHHUE, MOBTOPEHHUE, aKIICHTHUPOBAHUE,
nporITaKTHKA pacCEMBaHUs BHUMAHUS;

— MUHUMU3AIMST BHEITHETO IIIyMa U 00ecriedeHue CIIOKOMHON ay/iualib-
HOM 0OCTAaHOBKH;

- BO3MOXXHOCTh BECTH 3allUCh y4yeOHOW MH(POpMAIMU CTyACHTaMU B
yaoOHoM a1t HuX dopme (ayauaibHO, ayJMOBU3yaIbHO, HA HOYTOYKE, B BUJIE TIO-
METOK B 3apaHee MOJIrOTOBJICHHOM TEKCTE);

— yBEJIUYEHUE JIOJU METOJIOB COIMAJIBLHON CTUMYJSIUU (oOpalieHue
BHUMAHWS, aNeJUIsAIus K OTPaHUYEHHUSM 0 BPEMEHU, KOHTAKTHBIC BUABI PabdoT,
TPYNIIOBBIC 33IaHUS U JIP.) HAa IPAKTUYECKHUX U JTA0OPATOPHBIX 3aHATHSX;

— MHHUMHU3UPOBAHUE 3aJaHUI, TPEOYIOMUX aKTUBHOTO MCIOIL30BAHMS 3PUTEITh-
HOM MaMsITH U 3pUTEIIHBHOTO BHUMAHUS;



— TMPUMEHEHHE TOITAITHON CUCTEMBI KOHTPOJIS, 00JI€€ YacThlif KOHTPOJIh BHITIOJTHE-
HUS 3aJaHUM JJIs1 CAMOCTOSITEIbHOM PabOoTHI.

CTy,Z[EHTbI C HAPpYHICHHUAMMH OIIOPHO-ABUTIATE/IBHOIO anmnaparTta
(MﬂJIOMOﬁI/IJILHLIe CTYACHTBI, CTYACHTHI, UMEIOIIUE TPYAHOCTHA NICPEABMIKE-
HHUSI 1 MTAaTOJOI'MI0 BEPXHUX KOHeqHOCTeﬁ)

— BO3MOXHOCTh UCIIOJIb30BaTh CIIEIUATIBLHOE IPOrPAMMHOE O0ECIICUeHHE
U CrHenuagbHoe 00OpyJAOBaHHE M MO3BOJIAIONIEE KOMIEHCHPOBATH JBUTATEILHOE
HapyleHue (KOJSICKU, XOyHKH, TPOCTH U 1Ip.);

— peI0CTaBIEHUE BO3MOKHOCTH MPEAKYPCOBOTO 03HAKOMIIEHHUS C CO-
Jep’KaHreM Y4eOHOU JUCIUIUIMHBI 1 MAaTEPUAJIOM IO KYpCY 3a CUET pa3MeIleHHUs
uH(pOpMAaIMU Ha KOPIOPATUBHOM 00pa30BaTeIbHOM MOPTAJIE;

- MIPUMEHEHNE TOTIOTHUTEIIBHBIX CPEICTB aKTHBU3AIMH ITPOTIECCOB 3a-
MTOMUHAHUS ¥ TIOBTOPEHUS;

- oTIopa Ha OIPEACIICHHBIE M TOYHBIC TTOHSATHS;

- HCITOJIB30BaHUE IS WJUTFOCTPAIIMHM KOHKPETHBIX TIPHUMEPOB;

- MIpUMEHEHNE BOIIPOCOB TSI MOHUTOPHHTA TTOHUMAHUS;

- paszereHue N3y9aeMoro MaTepraia Ha HeOOIbIIEe JOTHISCKUE
OJI0KH;

- YBEJIMUEHHE JIOJIM KOHKPETHOTO MaTepuaia u COOJII0ICHUE MPUHIIUIIA
OT MPOCTOTO K CII0KHOMY NP OOBSICHEHUU MaTepHaa;

- HaJIN4Ue YETKON CUCTEMBI U aJITOPUTMa OPraHU3alliUd CAMOCTOSITEIb-
HBIX pabOT U MPOBEPKHU 3aJaHUI C 0053aTETbHON KOPPEKTUPOBKONU U KOMMEHTAPH-
MU,

- YBEJIMUCHHUE JOJU METOJOB COIMAIBHOW CTUMYJSIMU (0oOparieHue
BHUMAHWS, aNIeAus K OTPAaHUYCHUSM 0 BPEMEHH, KOHTAKTHBIC BUABI PaboT,
IPYIIOBBIC 3aaHUs JIp.);

— obecrieyeHue OECIPEnsITCTBEHHOIO JOCTyMNa B MOMENIECHUS, a TaKke
peObIBAHUS HUX;

- HaJU4He BO3MOYKHOCTH HUCITOIH30BATh MHANBUYTbHBIC YCTPOWCTBA U
CpPEIICTBA, MO3BOJISIONINE 00CCTICUUTh PEATH3aIINI0 SPTOHOMUYECKUX TTPUHITUIIOB H
kKoMdopTHOE TTpeObIBaHKE HAa MECTE B TEUCHHE BCEro Meproja yu€onl (1I0ICTaBKH,
CrieIMaIbHbIC TIOAYIIKA U Ap.).

CTyaeHTBI C HAPYHIEHUSIMHU CcJIyXa (TJyxue, ¢J1adocablimalimne, No3JHO0rJ10X-
mue)

- MpeloCTaBlIeHuEe 00Pa30BaTEIbHOTO KOHTEHTa B TEKCTOBOM 3JIEKTPOH-
HOM (hopmaTe, O3BOJISIIOLIEM MTEPEBOAUTH ayAHAIbHYIO0 (POPMY JIEKIIMH B TJIOCKO-
NeYaTHyI0 HH(POPMAILIHIO;

— HaJIMYME BO3MOXXHOCTH MCIOJIb30BATh UHIMBUIYyaIbHbIE 3BYKOYCHIINBAIO-
M€ YCTPOWCTBA U CYpAOTEXHUYECKHE CPEACTBA, MO3BOJIIOIIHME OCYIIECTBISATH



npuéM U nepenady HHPOpPMAIUH; OCYIIECTBIATh B3aUMOOOpATHBIA NIEPEBO]] TEK-
CTOBBIX M ayAuodaiinos (0JIOKHOT AJi PeYeBOro BBOJIA), a TAKKE 3aIIUCh U BOCHPO-
U3BEJICHHUE 3PUTENIbHON HH(MOpMAIUH.

— HaJIMYME CUCTEMBI 33J]aHu}, 00eCTIeunBaIONIMX CUCTEMATU3AIINI0 BEpOalib-
HOTO MaTepHalia, €ro CXxeMaTH3aluio, MepeBo B TaOIUIbI, CXEMbI, OIIOPHBIE TEK-
CTBbI, TJIOCCAPUIL;

— HaJu4Me HArjasgHOTO CONPOBOKIEHUS M3y4aeMOro marepuaia (CTpyK-
TYPHO-JIOTHYECKHUE CXEMBbI, TaOJUIIbI, TpaQuKy, KOHIICHTPUPYIOIIHE U 00001Iat0-
mue nH(OpPMaIIKIo, OTIOPHBIE KOHCIIEKTHI, Pa3AaTOUYHbIN MaTepual);

— Hajguyue 4€TKOM CHCTEMbI U aJITOPUTMA OpPraHu3aIii CaMOCTOATENbHBIX
paboT ¥ MPOBEPKH 3a7aHUM C 00s3aTEIbHON KOPPEKTUPOBKOM U KOMMEHTAPUIMH;

— oOecrieyeHHe MPAKTUKU OMEPEkKAIOIIEro YTEHUs, KOT/la CTYICHTHI 3apa-
HEEe 3HAKOMSTCSI C MATEPUAJIOM M BBIJEISIIOT HE3HAKOMbBIE U HEMOHSTHBIE CJIOBA U
(bparMeHTsl;

— 0COOBIN pedeBoil pexkuM paboOThl (OTKa3 OT IJIMHHBIX (Dpa3 U CIO0XKHBIX
MPEIIOKEHHM, XOpOIIasi apTUKYJIISIINS; YeTKOCTh U3JI0KEHUS, OTCYTCTBUE JIUIITHUX
CJIOB; IOBTOpEHUE (Ppa3 6€3 U3MEHEHUS CIIOB U MOPSAKA UX CIIe0BaHus; o0ecede-
HUE 3pUTETHFHOTO KOHTAaKTa BO BPEMsi TOBOPEHHUS U UyTh 00Jiee MEJIJICHHOTO TeMIIa
peuH, UCTIOIH30BaHNE €CTECTBEHHBIX JKECTOB U MUMHUKH );

— 4&€TKOe COOJIOJICHUE AJITOPUTMA 3aHATHUS U 3aJaHUM JIJIST CAaMOCTOSTENb-
HOU pa0OoThI (Ha3bIBAHUE TEMBbI, IOCTAHOBKA 11€J11, COOOIIEHUE 1 3aMKCh IJIaHa, BbI-
JIEJICHUE OCHOBHBIX MTOHATHH M METOJIOB X M3YUYCHUS, YKa3aHUE BHJIOB JCATEIHHO-
CTH CTYJEHTOB M CLIOCOOOB MPOBEPKU YCBOEHUSI MaTepHalia, CJI0BapHas padboTa);

— coOmoneHre TpeOOBaHUWM K TPEIbABIAEMbIM YYEOHBIM TeKcTaM (pas-
OMBKa TEKCTa Ha YaCTH; BbIJIEJICHUE OTIOPHBIX CMBICIOBBIX IMYHKTOB; UCIIOIh30Ba-
HUE HaTJIAIHBIX CPEJICTB);

— MUHUMU3AIUS BHEITHUX IIIYMOB;

— MNPEIOCTaBICHUE BO3MOKHOCTH COOTHOCHUTH BepOaIbHBIM U TpaduuecKuii
MaTepuai; KOMIUIEKCHOE MCIOIh30BaHNE MTUCHMEHHBIX U YCTHBIX CPEJICTB KOMMY-
HUKAIMK py paboTe B TpyIIIE;

— COUETaHUe Ha 3aHATHUIX BCEX BUJIOB PEUEBOM JEATEIHHOCTU (TOBOPEHUS,

CIIyIIaHUSsl, YTCHUS, TUChbMa, 3PUTEIILHOTO BOCIIPUATHS C JIUIIA TOBOPSIIETO).

CTyaeHTBI ¢ IPOYUMU BUAAMH HAPYILIEHU A
(AII ¢ HapyieHusIMHM peuu, 3a00/1eBaHNUs FHAOKPUHHOM, HEHTPAJIbHOM
HEPBHOM U CEPAEYHO-COCYAMCTOM CUCTEM, OHKOJIOTHYECKHEe 3200/ 1eBAHUA)

— HaJIMYKME BO3MOKHOCTH MCIOJIb30BATh UHAUBUAYAIbHbBIC YCTPONUCTBA U
CpE/ICTBA, MO3BOJIAIOIINE OCYIIECTRIIATh IPUEM U Nepeiauy HHHOpMaIUH;

— HaJW4Me CUCTEMBbI 3a/IaHUH, 00ECTICUNBAIOIINX CUCTEMATU3AIUIO BEP-
OaIbHOTO MaTepHrala, €ro CXeMaTH3allHIo, IEPEBO/I B TAOIHUIIbI, CXEMbI, OITIOPHBIC
TEKCTBI, TJIOCCAPHUIL;

— HaJW4We€ HAIJISIAHOTO CONMPOBOXKAECHUS U3Yy4aeMOr0 MaTepuala;

— HaJW4yue YE€TKOW CHUCTEMBI U AJITOPUTMA OPTaHU3AIUN CAMOCTOSATEIbHBIX



paboT 1 MPOBEPKH 33AaHUM € 00A3aTEIbHON KOPPEKTUPOBKON N KOMMEHTApUIMH;
oOecrieyeHne MPaKTUKHA ONEPEKAIOIIET0 YTEHUs, KOTAa CTYIAEHThI 3apa-
HEE 3HAKOMSITCS C MAaTEPUAIIOM U BBIJEISIOT HE3HAKOMBIE U HEMTOHATHBIE CJI0BA U
(dbparMeHTshI;

— MpeaoCTaBICHUE BO3MOKHOCTH COOTHOCUTH BEpOANIbHBIN U rpaduyecKuii
MaTepuall; KOMIUIEKCHOE UCTOJIb30BAHNUE MUChbMEHHBIX U YCTHBIX CPEACTB KOMMY-
HUKAIMU [IpU padoTe B TPYyIIIE;

— COYETAHUE Ha 3aHSATUAX BCEX BUJOB PEUEBOU IESITEILHOCTH (TOBOPEHUS,
CIIyIIaHUSs, YT€HUS], MUCbMa, 3pUTEILHOTO BOCIIPUSITHS C JIMIAa TOBOPSIIETO);

— mpeaocTaBieHre 00pa30BaTEIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM
dbopmare;

— TIPEAOCTABICHUE BO3MOXKHOCTH TMPEIKYPCOBOIO O3HAKOMIICHHUS C COAEP-
YKaHHEM Y4eOHOU TUCHUIUIMHBI MU MATEPUAIIOM IO KYpCYy 3a CUET pa3MEILCHUs UH-
dbopmanuu Ha KOPHOpaTUBHOM 00pa30BaTEILHOM MOPTAJIE;

— BO3MOXXHOCTb BECTH 3aIlUCh Y4eOHOU MH(OpPMAIMU CTYyJACHTAMH B yJ100-
HOM 17151 HUX (popMe (ayuaabHO, ayIMOBU3YaJIbHO, B BUJI€ IOMETOK B 3apaHee MO/I-
TOTOBJIEHHOM TEKCTE).

— MPUMEHEHHE MMOATAITHON CUCTEMbI KOHTPOJIsI, 00JIe€ YaCThIii KOHTPOJIb BhI-
MOJTHEHUS 3aJjaHuM JUIsl CaMOCTOSITEIbHOM PaboTHI,

— CTUMYJIMPOBAHUE BBIPAOOTKU Y CTYJICHTOB HaBBIKOB CaMOOpraHU3aIuU U
CaMOKOHTPOJIS;

— HaJIW4Me nay3 Uil OTbIXa U CMEHBI BUJIOB JIEATEIBHOCTH 10 XOAY 3aHs-

THA.

MarepuajbHO-TeXHHYECKOE OOecniedeHrue 00yYeHnsl o JUCHUILUIUHE ISl JIUI
¢ OB3 u naBaauaoB

BxonHas rpymnmna B IJIaBHbIM yuyeOHbIN KopIyc 000py10BaH MaHAYCOM, KHOIIKOM BbI30Ba,
TaKTHJIBHBIMU TaOJIMYKaMU, OOPHBIMH MOPYYHSIMHU, MPELYNPEXKJAIOIIUMHU 3HAKAMHU, TIOCTYITHBIM
pacIIMpeHHBIM BX0/I0M, B KOPITYCE €CTh CIEIMaIbHO 000pyI0BaHHAs CaHUTapHasi KOMHaTa. J{is
nepeMenieHns nHBan0B 1 JIOB3 B moMenieHnu umeercs nepeiBUKHON I'yCEHUUHBINA CTYIIEHb-

koxoz. Koprnyc ocHamieH mpoTUBOITOXKAapHON 3BYyKOBOM W BU3YaJIbHOW CUTHAJIA3ALUEH

Ne
n/n

HanmeHnoBanue y4eOHBIX
MPEeIMETOB, KypCOB, AUCIH-
IUTHH (MOTYyJIeH ), IPaKTHKH,

WHBIX BUJOB y4eOHOM nes-
TEJILHOCTH, MIPEAYCMOTPEH-
HBIX Y9eOHBIM IUTaHOM 00pa-

30BaTENLHOI NPOrpaMMEI

HaumeHnoBaHue nomenieHuit A npoBee-
HUS BCEX BUJIOB Y4eOHOU JIeATENBHOCTH,
MIPeyCMOTPEHHON y4eOHBIM IIIAaHOM, B

TOM YHUCJIE€ TOMELEHUS AJIsl CAMOCTOSITENb-

HOW paboTHI, C YKa3aHHEM IIePEUHs OCHOB-
HOTO 000pYyOBaHUs, YIeOHO-HATIISTHBIX

MOCOOWH M UCTIONB3YEMOT0 IPOrPAMMHOTO

obecriedeHus

Anpec (MECTOTONIOKEHHE) TTOMEIEHU I
JUIA IPOBENICHHSI BCeX BUIOB yueOHOU
JIeSTEIbHOCTH, MPETyCMOTPEHHOM
yueOHBIM IUTAHOM (B CIIydae peannsa-
1K 00pa30BaTEIbHON MPOrPaMMBbI B
ceTeBoi (popme JOTOITHUTENBHO YKa-
3BIBACTCS HANMEHOBAaHUE OPTaHU3aIliH,
C KOTOPOIi 3aKJII0YEH JI0TOBOP)

2

3

4

| Xumus u muxpobuonozust
6000l

lNMomeweHue Ne221 'YK, nnowadb —
101 M?% nocado4Hbix mecm 95, y4yeb-
Hasi aydumopusi 05151 npoeedeHus 3a-
HSMuU NeKUUoOHHO20 muna, 3aHsmudu
CeMUHapCcKo2o muna, Kypcoeoeo po-
€eKmupoBaHUSsl (8bINOMTHEHUS KypPCOBbIX

350044, a. KpacHodap, yn. um. Ka-
NuHUHa 0. 13, 30aHue 2rnagHo20
y4ebHoe0 Kopryca




pabom), epynnoebix u uHousudyarib-
HbIX KOHCYbmauyut, meKyujeao KoH-
mporis U npoMexxymo4yHol ammecma-
yuu, 8 mom yucne 01 obyyarowjuxcs
¢ uHganudHocmsio u OB3

crnieyuanusupogaHHasi mebernb (y4eb-
Hasi 0ocka, yyebHas meberib) , 8 MoMm
qucne 0nsi 0by4aouUXcs ¢ UHeanuo-
Hocmbro u OB3;
mexHu4eckue cpedcmea obyyeHus,
Habopbl 0eMOHCMpPayUOHHO20 0bopy-
dosaHus U y4ebHO-Ha2/1510HbIX 10COo-
buli (Hoymbyk, npoekmop, akpaH), 8
mowm qucrie dnsi obydyarouuxcs ¢ uHea-
nudHocmeto u OB3

| Xumus u muxpobuonozust
6000l

114 300 y4ebHas ayOumopusi 0ns
rpogedeHust 3aHAMUU CEMUHapCKo20
muna, Kypcogoeao MpoeKkmuposaHusi

(8bInonHeHUs1 Kypcoebix pabom), epyr-
roebix U UHOUBUOyarbHbIX KOHCYIbMma-
uuti, meKywieao KOHmMpOorisi U rnpome-

XKYmoYHoU ammecmauuu, 8 mom
yucne 0n1si 0by4alouUXcsi ¢ uHeanuo-

Hocmebto u OB3 lMNomeuweHue Ne114
300, nocadoyHbix Mecm — 25; nro-
waldb — 43m? yyebHas ayOumopus
0151 nposedeHus1 3aHIMuUU ceMuHap-
CKO20 mura, Kypco8020 MpoeKkmupo-

8aHUS (8bIMOSIHEHUS KypCO8bIX pa-
6om), epyrnnosbix u uHOUBUAyasbHbIX

KOHCyrbmauyut, mekyu,e2o KOHmposis
U rpomexxymoyHoU ammecmauuu, 8
mowm qucrie 0ns1 obyyaroujuxcs ¢ uHea-
nudéHocmeto u OB3

crieyuanuaupoeaHHasi meberb(y4eb-

Hasi 0ocka, yyebHas mebesib), 8 mom

qucne 0ns 0by4arouuxcs ¢ uHeanuo-
Hocmbio u OB3

350044, 2. KpacHodap, yn. um. Ka-
JNuHuHa 0. 13, 30aHue Kopryca 300-
UHXeHepHoz20 hbaKynbmema




