[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO

Mnbopmaup pIAFHEPCTBO HAYKH U BBICIIEI'O OBPABOBAHHSI POCCHIICKOI OEJEPAIINNA

ONO: MuHuaes Maromep LLlaBanosyy

LlOMKHOCTb: FB@@HEHCKI/II/I I'OCYJIAPCTBEHHBIN HE®THHOMN TEXHUYECKW YHUBEPCUTET

[lata noanucanus: 24.11.2023 09:42:49
YHMKaNbHbIA NPOrPaMMHbIi KNHOY:
236bcc35¢296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

umeHHu akagemuka M./l MuimoHIuKoOBa

; «VTBEP)K,Z[AIO»

ITepssIii ipop
€KOB

/

« OZ »

ok, 2021r.

PABOYAS IIPOTPAMMA
JHCLUTIIHHEI

«®u3nka He(PTAHOTO H ra30BOro IJIACTA

HanpaBJlelme MNOATOTOBKH

21.03.01 Hedrerazosoe neno
Hanpasaennocts (npoguiib)

«DKcIuTyaTanus U 00CIy)KuBaHHEe 00BEKTOB T0OBIMH HEDTHY

Kpanunpuxanus

Bakanasp

I"'on Hagana moarorosku - 2019

I'poznsrit — 2021



1 esu 1 3a1a4n TUCUUILIHHBI

Lenvio usyuenus Oucyuniunvl «Pusnka HEPTIHOIO M Ta30BOr0 IJIACTa» ABIAETCA
npruoOpeTeHne CTyJeHTaMu 3HaHUH 00 (PU3NYECKUX M XMMHYECKHX CBOWCTBAX KHUIKOCTU (HE(DTB,
ra3, BOZ1a) M OPOJI KOJUIEKTOPA B IJIACTOBBIX YCIIOBUSIX.

3aoauu uzyuenus oucyuniunel «Pu3NKa HEPTIHOrO M razoBoro miacta». [IpuoOperenne
CTYACHTaMM 3HaHHHA O (PU3MYECKHX U XMMHUYECKMX CBOMCTBaX He(dTH, ra3a U BOJbI B IJIACTOBBIX
YCITIOBHSAX, MOBBILICHUSI HEPTEOTJauM IIACTOB M SKCIUTYaTalluy CKBa)KUH.

2 MecTo THCHUILINHBI B CTPYKTYpe 00pa3oBaTebHO MPOrpaMMbl

JlcuuIuimHa OTHOCUTCS K MPOMWIBHON YacT MpOoQecCHOHANBHOTO HUKia. [ u3ydeHus
Kypca Hy>KHO BIIJICTh 3HAHUSIMH, TIOJTydeHHBIMU B Kypcax «Ilom3emHas runpomexanukay, «Dusmnka
TUIACTa» | T.JI.

B cBow ouepens, MaHHBIA Kypc, IMOMHMO CaMOCTOSTEIBHOTO 3HAYCHUS, SIBIISICTCS
NPEIIECTBYIONICH IUCIUILTUHON TSt KypcoB: «[loBBIIIIEHNE TPOJYKTUBHOCTH CKBKUHY, «J00bI4a
HeTH», «TexHomoruss W TEXHUKA METOJOB IMOBHIMICHUs HedTeoTnaun», «Paspabotka u
IKCIUTyaTaus HeTSHBIX © MECTOPOXKICHHI» U T.II.

3. IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C HHMKATOPAMH JOCTHKEHHS] KOMIIeTeHIIUH

Tabauna 1

Kox mo ®I'OC HNHaukaTopbl JOCTHKEHUS Iliianupyembie pe3yJabTaThl

o0yyeHHsi 10 JUCHMILIMHE

(YB)

IIpodeccnonabHbIE

OIIK-5. Cmoco6en | OIIK-5.1-3naer COCTaB u | 3uaTh
IOHMMATh INPUHLMILI | CBOiicTBAa HeTH M rasa,
paboOTHI COBPEMEHHBIX | OCHOBHBIE nonoskenus | - CAMOCTOATENILHO MPHOOpETaTh
UH(OPMALIMOHHBIX METPOJIOTHH, kBanuMeTpuy, | HOBRIC  SHAHWSA,  HCIOJb3YA
TEXHOJIOTHI u | cranjapTusaumy, ceprudukamyy | COBPEMEHHbIE 00pasoBaTenbHble
HCIONIB30BaTh UX Ui | He(hTEra3zoBOro MpOM3BOICTBA, 1 uH(OpPMAITHOHHbIE
pereHust 3a1au TEXHOJIOTHH.
poQeCCUOHANTBLHOM
I[gﬂ"l(“if):HLHOCTI/I. Ymers

- HCIIOJb30BaTh OCHOBHBIC
3aKOHBI CCTCCTBCHHOHAYYHBIX

TUCIUTLTAH B
npodecCuoHaIbHON
NeSITeNIbHOCTH, MIPUMEHSITh
METOAbI MareMaTnu4dceCKoro
aHalM3a W MOJETUpPOBaHUS,
TEOPETUYECKOTO "
AKCIIEPUMEHTAILHOTO
WCCIICIOBAHHS

BJIaJeTh

- OCHOBHBIMH METOJaMH,
cnoco0aMu U CpeACTBaMU
MOJTyYeHUS, XpaHeHwus,
nepepaboTku MH(opmauu,
paboTath C KOMIIBIOTEPOM




KaK CpPCACTBOM YIIPABJICHUA

uHpopMmaimei.
ITK-8. IIK-8.1-3naer METO/Ibl | 3HATH:
OpraHu3aIu aboT | pacueTsl u BBIOO
CriocoOHOCTB p 1t P P p
TEXHOJIOTHYECKUX MPOIIECCOB | PAIlHOHAIIEHOTO BapHaHTa
OCYILECTBIISITh »
He(dTerazoBoro KOMILIEKCa. nokasareseil cucteM pa3paboTKu
OpraHuzanuio pador
IIK-8.2-ymeer NPUMEHSTDH | U1 HEPTSIHOTO MECTOPOKICHUS
o OIIEepPaTUBHOMY .
3HaHHUA [0 TEXHOJOTMYECKUM | C  Bo3feiicTBueM wuinu  0e3
COTIPOBOKACHUIO - .
mporeccam He(TEera3oBoro | BO3ACUCTBUS HA MPOTYKTUBHBINA
TEXHOJIOTUIECKUX
KOMIUIEKCa JJii OpraHu3aluu | IiacT.
MIPOLIECCOB B 5
ab0TbI KOJIJICKTHBA :
COOTBETCTBUU c|P . ymerhb
. . | UCIIOJIHUTEJNEIH; IPUHUMATh
BoIGpaEEOR  chepoi ; p M3y4EHHE NPOLECCOB U CHCTEM
IpodecCHOHATHHOM UCIIOJIHUTEIIBCKUE PELICHUS IIPHU | pa3paOOTKH HEPTIHBIX 3aJICkKeEH,
az3bpoce MHEHUN U KOH(pIUKTE
eATENBHOCTH pasop ) peXUMOB  pabOTHl  IJIACTOB,
UHTEPECOB; ONPEACIATh NOPSANOK | IPOCKTUPOBAHUE  pa3pabOTKH
BBITIOJTHEHUS paboT; | HeDTSIHBIX MECTOPOXKICHUH,
OpPraHM30BBIBaTh M IIPOBOJUTH | OCYIIECTBIICHHE aHam3a
MOHHUTOPHHT paboT | pe3ysIbTaTOB BO3JCUCTBHS Ha
HeTera3o0Boro O0BEKTa; | 3aJIC)KM W MPOTHO3HPOBAHUS
KOOpAMHUPOBaTb  paboTy 1O | pa3BUTHS HEDTETOOBIUH.
cOOpY IPOMBICIIOBBIX JIaHHBIX. BJIAJeTh:
IIK-8.3-umeer HABbIKH | OCHOBHBIMH METOJIaMH,
OopraHu3anuu OIIEPATUBHOIO | cmocobaMu u CpeInCcTBaMHu
COTIPOBOKACHHUS HOJTy4CHUS, XpaHEeHHUs,
TEXHOJIOTHYECKUX IIPOIIECCOB B | mepepaboTKU uHpOpMaInH,
COOTBETCTBUM  C  BBIOPaHHOHM | pa0oTaTh C KOMIILIOTEPOM Kak
cdepoii npo(ECCHOHANBHON | CpeICTBOM YIIPaBJICHHUS
NEATEILHOCTH. uHdopmaruen.




4 O0beM TUCHUILINHBI U BUbI y4eOHOH padoThI

Taoauna 2

Ta0auna 3

Bcero yacos/ 3a4.ex Cemectp
Bua yue6Hoii padoThI e 5
(01010) 390 (010]0) 300
KonrakTHas padora 68/1,88 16/0,44 | 68/1,88 | 16/0,44
B ToMm uncne:
Jlexuuu 34/0,94 8/0,22 34/0,94 8/0,22
Jlaboparopusie pabotsr (JIP) 34/0,94 8/0,22 | 34/0,94 | 8/0,22
CamocTosiTe;IbHasi padoTa (Bcero) 76/2,1 128/3,55| 76/2,1 | 128/3,55
B toMm uncne:
KypcoBoii mpoexr
Pedepar 10/0,28 10/0,28 10/0,28 | 10/0,28
U (unu) opyeue 6uowvi
CAMOCMOSIMENbHOU pabomol
TeMEL 115t CaMOCTOATENLHOTO 46/1,27 | 96/2,66 | 46/1,27 | 96/2,66
U3YUCHUS
[oxrorosxka K 1adoparopHEM 10/0,28 | 10/0,28 | 10/0,28 | 10/0,28
paboram
IToAroToBKAa K 3K3aMEHY 10/0,28 10/0,28 10/0,28 | 10/0,28
Bua orueTHOCTH IK3. IK3. IK3. IK3.
O6was BCEI'O s 144 144 144 144
TPYA0EMKOCTh Jacax
Py BCEI'O B 3au.
JUCIHHUILINHDBI 4 4 4 4
eIMHHIAX
5 Copep:kanue QU CHUNTHHBI
5.1 Paznesnl JUCHUILIMHEBI 1 BUALI 3aHATHH
Jlexn J1ao.
. Bcero
Ne HaumenoBanue pa3jaesa THCIHHILIHHDI san. | 2 | qacos
n/n pasa aucn * (gackl
qachbl
ODO | ODPO| ODPO
1 | ®a3oBble COCTOSIHMS YTIIEBOAOPOAHBIX CHCTEM 4 6 11
MoeKyIsIpHO-TTOBEPXHOCTHBIE CBOWCTBA
2 4 6 11
CHCTEMBI HE)Th — ra3 — BoJia — IopoJia
3 [ToBepXHOCTHOE HATSDKEHHE HA TPaHUIIAX 4 8 11
pas3aenoB cpen
4 dusnyecKkrue OCHOBHI BEITECHEHUSI He(DTH BOI0OM 5 8 14
Y Ta30M U3 MMOPUCTHIX CPeJI
5 MexaHu3M BbITeCHEHUS] HEPTHU BOJON U3 5 B 6
MOPUCTOM CpeJIbI
6 MexaHU3M BBITECHEHHUS U3 MTOPUCTHIX CPE/I 5 5 13
He(TH ra3oM
[TacToBbIC BOBI M X 3HAYCHUE TIPU
7 |3KcrutyaTanuy He(TAHBIX U ra30BbIX 6 - 6
MECTOPOKIACHUN




5.2 JIeKMOHHBIE 3aHATHSA

Tab6auna 4
N | Haumenosanue pasnena
o/ Conep:xkanue pasaena
AUCHHUILIMHBI
Oo6mue monoxeHus. Cxembl (a30oBBIX MPEBpaICHUN
da3oBble COCTOSTHUSA ¢ DEBp
1 yriaeBo10poaoB. Pa3oBoe COCTOSHUE CUCTEMBI HEPTH —
YIJIEBOAOPOAHBIX CHCTEM
ra3 Mpu pa3jINdHbIX JIaBJIICHUSIX U TEMIIepaTypax.
Ponb mOBEpXHOCTHBIX SIBJICHUM MPU ABUKEHUU HEPTH,
Mo.JiekyasipHO-TIOBEPXHOCTHbIE .
. BOJAbl W Ta3za B mnopuctoil cpexe. Ilonarue o
2 | cBoiicTBa cucTeMbl HeTh — ra3
HOJIIPHOCTH, NMOBEPXHOCTHO-AaKTUBHBIX BEIIECTBAX HU
— BOJa — mopoaa
MMOBEPXHOCTHBIX SIBJICHUSX.
TpaguuMOHHBIE METOABl U3MEPEHHUS  MPOIYKIIHU
IloBepXHOCTHOE HATSIZKEHUE HA P p POy
3 ckBaxkuH.  CoBpeMEHHbIE  METOJbl  U3MEpPEHHUs
rpPaHULax pa3feioB cpej
MPOJIYKIIUUA CKBAXKHUH.
Du3nyecKue 0CHOBbI Hcrounukn IIJIaCTOBOM DHEPIUH. Cuipl,
4 | BbITeCcHeHUs] He)TH BOJOI U MPOTUBOICHUCTBYIOIINE BHITECHEHUIO He(DTH U3 TUIacTa.
ra3oM M3 NOPUCTHIX Cpe/l MeTtobl onpenenenns He)TeoT1auH I1JIacTOB.
Cas3b He(pTEOTHAYN C MEXAHU3MOM BBITECHEHUS HEDTHU
5 MexaHu3M BbITeCHEHUsI HepTH | U3 MOPUCTBHIX cpea. Poip KanwuIsipHBIX MPOLIECCOB,
BOJIOH M3 MOPHUCTOIi cpeabl MPOUCXOSAIINX Ha BOJOHE(PTIHOM KOHTaKTe IIpHU
BBITECHEHUHU HE(PTH BOJON U3 MOPUCTHIX CPEI.
JBa Buaa 3anexel ¢ ra3oBoi sHeprueid. MexaHusm
BBITECHEHHsT HE(PTH U  (PAKTOPHI, ONpPEACISIONINe
6 MexaHu3M BbITECHEHUS U3 HedTeoTnauy IUIacTa MPU HCIOJIB30BAHUU HSHEPTUU
NMOPHCTHIX cpea HedTH razom BBIJICTISIONIETOCs ra3a. MexaHu3M BhITeCHEHUsI He(TH
u Qaktopsl, omnpenensomue HedTEOTAAUY TPH
HaJIMYMH Ta30BOM MIATKH.
Buasl mmactoBeix  Boa. CoCTOSSHUE  OCTaTOYHOM
IlinacroBble BOABI U MX (cBsi3aHHOM) BOJIBI B HE(PTSIHBIX U Ta30BBIX 3ajexkKax.
7 | 3HAYEHHe NPH IKCITyaTalHH Meroasl  ompeneneHuss  KOJUYECTBA  OCTATOYHOM
He(TAHBIX U Ia30BbIX (cBs3aHHOM)  BOABI B HE(PTAHBIX  IJIACTaX.
MeCTOPOXKACHUI Munepanuzanuss  IUIaCTOBOM  BoAbpl. Bomo- wu
razoHedTsiHOM KOHTAKT. [lepexoaHast 30Ha.
5.3 JlaGopaTopHbIii NPAKTHKYM
Taoauna 5
Ne | HammeHnoBaHmue pasaesa
Copaepxanue pasnena
n/n AMCUUILIMHBI
1 2 3
N3ydyeHne OCHOBHBIX (DM3MUECKUX CBOWCTB TOPHBIX MOPOJI-
KOJUIEKTOPOB He()THU U rasa
1 da3oBble COCTOSIHUSA Onpenenenue [AaBleHUS HACHIIIEHUS HEPTH Ta3oM W

YIJIEBOOPOAHBIX CHCTEM
M

KoddunmeHTa cxxumMaeMocTi He(TH Ha yctanHoBke ACM-300

Omnpenenenne ko3P huUIeHTa CBETONMOTIIONICHHS HeDTH




IToBepxHOCTHOE
2 | HATSKEHWe HAa TPaHHIAX
pa3/iesioB cpej

OmnpeneneHre TOBEPXHOCTHOTO HATSDKEHUS Ha TPaHUIIE
pasnena a3 HeQTh - TUCTUIUTMPOBAHHAS BOJIA

du3uyecKHe 0CHOBBI
BBbITECHEHUs HepTH Ompenenenre He(TEBOJOHACHIIIEHHOCTH TOPHBIX IMOPOJ Ha
BOJION M ra3oM u3 ammapare 3akca

MOPHUCTBIX Cpe

5.4 IlpakTuyecKkue 3aHITUS (CEMUHAPDI)
He npenycmorpensl

6 CamocrosiTesibHasi pad0Ta CTYIEHTOB IO JUCIHUIJIMHE
6.1 Bonipochl 111 caMOCTOSITEILHOTO U3Y4YEeHUS

HeoaHopoaHOCTh KOJIJIEKTOPCKUX CBOMCTB IOPOJ

CraTucTudeckne MeTo/Ibl 0TOOpaKEHUSI HEOAHOPOTHOCTH KOJUIEKTOPCKUX CBOMCTB TOPO/]

JedopmarimonHble ¥ MPOYHOCTHBIE CBOMCTBA TOPHBIX MOPOA

VYopyrue HU3MEHEHMsI KOJUIEKTOPOB B Ipoliecce pa3pabOTKU HAIKCIUTyaTallMM HE(TSHBIX U

ra30BbIX MECTOPOKICHUN

TepmoauHaMUYecKre CBOWCTBA ra30B M HEPTETA30BBIX CMECEr

[T10THOCTB U BA3KOCTH ra3oB

HamnpspkeHHOE coCcTOsIHME TOPOJL B YCIIOBUSIX 3aJleTaHUsl B MacCHUBE

BriusiHue naBneHus Ha KOJUIEKTOPCKUE CBOMCTBA OO

HccnenoBanue CBOWCTB TIACTOBBIX HedTei

10. 3meHeHue cBOMCTB HEDTH B Ipeesiax HeTEHOCHOM 3aIeKH

11. PacTBOpHMOCTb T'a30B B HEPTH

12. PacTBOpUMOCTb I'a30B B BOJIE M10/1 AABJICHUEM

13. CocrosiHre ocTaTOYHOH (CBSI3aHHOW) BOJABI B HEPTSIHBIX M ra30BBIX KOJUIEKTOPAX U METOJBI €&
olpenieneHus

14. CocrosiHre IepeXxoAHbIX 30H HEPTH — BOJa, HEPTH — ra3 M BoAa — ra3

15. BausiHue CTpOEHHUsI YIJIEBOAOPOJIOB, JIABJICHUS W TeMIepaTypbl Ha (ha30oBble HpPEBPALCHUS
ra30KOH/IEHCATHBIX CUCTEM

16. CxemslI (pa30BbIX NpeBpaLIEHUN YTIIIEBOIOPOIOB

17. Kputndeckas TemnepaTypa U KpUTHYECKOE JaBIEHHE MHOTOKOMIIOHEHTHBIX YIJI€BOJIOPOAHBIX
cMecei

18. BiaroconepsxaHue MpUPOTHBIX Ta30B U TA30KOHACHCATHBIX CUCTEM. BIIMSHUE BOBI Ha (pa3oBbIe
IIPEBPALICHUS] YTIIEBOJLOPOIOB

19. MuHepanu3anus 1miacTOBOM BOIBI

20. ®u3nyeckre CBOMCTBA MIACTOBBIX BOJ
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Y4eOHO-MeTOAHYECKOE 0O0ecTiedeHre NIl CAMOCTOSITeIbHON padoThl

KBecko b.b., ®usuka miacra [ DnexkrponHslii pecype]: Yue6Hoe nocobue / Kecko b.b., Ksecko H.I'.
- M. : Undpa-Umxenepus, 2018. - 228 c. - ISBN 978-5-9729-0209-5 - Pexum pnoctyma:
http://www.studentlibrary.ru/book/ISBN9785972902095.html

MonenupoBaHue NpUPOIHBIX pe3epByapoB HedTu U rasza. JlabopaTopHslii mpaktukym. Henenos
M.B. MojenupoBaHie NpPUPOAHBIX pe3epByapoB He(TH U ra3a [DIEKTPOHHBIA pecypcl:
naboparopubiii npaktukym/ Henenos M.B., Epemuna H.B., JlorBunoBa T.B.— DOnektpoH.
TekcToBble JaHHble.— CrtaBpomnoins: CeBepo-KaBkazckuii dhenepanbublii yausepceurert, 2015.— 111
C¢.— Pexum nocryma: http://www.iprbookshop.ru/63103.html.— 3BC «IPRbooks.
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0.
. Uto HabnromaeTcst Mpu KPUTHUYECKHUX SBJICHUSX, KaK U MPH (Pa30BbIX mepexoiax BTOPOro poaa
12.
13.

7. OuneHo4YHbIe CPpeACTBA

7.1 Boripochl K nepBoil py0ekHO# aTTecTaluu
Kakue BubI pa30BbIX EPEX0I0B BELIECTBA BCTPEUAIOTCS B HEPTEIPOMBICIOBOM MPAKTUKE
YTo ABIAIOTCS YCIOBUSIMU PaBHOBECHs (pa3 BO BCEX YACTSIX CUCTEMbI
KOFI[a HACTynnarOT B MHOTOKOMITIOHCHTHBIX CUCTCMAX YCJIIOBUA PaBHOBCCUA (1)213
Ha xaxue 1Ba BUJa oapa3aenstorcs Bce (pa3oBble MEPexo/ibl
Kakue sBIs10TCSA IPOCTEHIIMMU TpUMepamMu (a30BBIX MEPEXO0JIOB MEPBOTO poia
YTo mpoucxoauT B poLECcCce UCTIAPEHUS BEIIECTBA
Kakue 3ppexTs! 0OTCYTCTBYIOT pH (Pa30BOM IEPEX0/Ie BTOPOTO poja
Ecnu cocrosiHue Tenia MeHsSeTCsl HEMPEPBIBHO, TO KaKOi ero ¢a3oBblil mepexo/i BTOPOro poja
Kakumu moryT ObITh puMepHI (ha30BOr0 Iepexo1a BTOPOro poja
YeM oTiiMyarOTCA KPUTHUUYECKHE SIBJIEHUS OT (ha30BBIX N1EPEXO0J0B BTOPOrO PoAa

Yro HEnpepbIBHO U3MEHAETCS IIACTAX B IPOLECCE IKCILTyaTallud MECTOPOKACHHUN

I'te 0c0O0EHHO MHTEHCUBHO MPOUCXOAST HEMPEPBIBHBIE MTPOLIECCHl U3MEHEHUS COCTaBa ra30BOil
U JKUAKON (a3 ¢ MepexoJoM pa3INuHbIX YII€BOJOPOJOB U3 OJHOU (a3bl B APYTYIO

Uro npencrasisier coboit Hedrsinoii uract

Kakyro mioniaib MOKET COCTAaBIIATh HHOTAA TOBEPXHOCTh MIOPOBBIX KAHAJIOB coJepKamxcs B 1
M3 HedTecoIepKAIIHX TOPOST

Yro oka3bIBaeT BIUsAHUE HAa (POPMHUPOBAHUE 3AJI€KEH YIIIEeBOAOPOI0B

Urto B CBOIO OYepeb 3aBUCUT OT CBOMCTB BOJBI U YIJIEBOJOPOIOB U OT MPUPO/Ibl TOBEPXHOCTH
TOPHOW MOPO/IBI

Kak Ha3piBaeTcsi CHOCOOHOCTH BEIIECTBA CMAYUBAThCS BOJOU

Kak Ha3bpIBaeTcsi CIOCOOHOCTDH BEIIECTBA HE CMAuNBaThHCs BOAOH

C KaKkuMu MOHATUSMH CBS3aHO IIOBEPXHOCTHOE HATSHKEHUE

MO’KHO 1M M3MEPUTH MOBEPXHOCTHOE HATSIKEHUE MEXAY IBYMS paszieia MOPOAbI-KUAKOCTU U
opo/ibl-ra3a

Kakoli BeTM4YNHOMN XapaKTepu3yeTcsi HHTEHCUBHOCTh CMaylBaHUs

K kaxuM OBEpXHOCTSIM OTHOCSITCS CUIIMKAThl, KapOOHATHI, OKHUCIIBI JKele3a

Kakoii mapamerp 3aBUCUT OT CTPOEHHsI IIOBEPXHOCTH, afICOPOLIMH KUAKOCTEH U ra30B, HATUYMS
[TAB, Temnepatypsl, JaBlI€HUs, JEKTPUIECKOTO 3apsaa

[Tpununanue (crenjaeHne NOBEpXHOCTEH) pa3HOPOAHBIX TeJl Ha3bIBAeTCS

Yro Tarke UCHOIB3YIOT [UIs XapaKTEPUCTUKU CMAYMBAIOIIUX CBOMUCTB MHUIKOCTH (Z=Wa/W.)
Kakoe 3HaueHne umeeT 0ObIYHO TEMJI0Ta CMAYUBAHUS IS IOPUCTHIX U MOPOIIKOOOPA3HBIX Tell
Kakoli pexuM ra3zoBbIX MECTOPOXK/IEHUN BO3HUKAET TakK e, Kak U Yy HEQTAHBIX 3aiexeH, npu
HaJIMYMU aKTUBHBIX KPAeBBIX BOJ WJIM IIPU UCKYCCTBEHHOM 3aBOJHEHMH I1JIaCcTa

Kakoii pexxuM 3anexu (Miau pekUM pacllIupsIOIIErocs ra3a) BOZHHMKAaeT IMpPH YCIOBHH, KOI/a
€MHCTBEHHBIM MCTOYHMKOM SIBJIIETCSI DHEPIMsl CaMOro CKaToro rasa, T.€. KOIJa IUIacTOBBIE
BOJIbl HE AKTHBHBI

Yro yMeHbIIAIOTCS B CKBaXMHE BCIEACTBUE 00Opa3oBaHUs B IUIACTe CMOJIO-TIapaUHOBBIX
OTJIOKEHUHN U JUIst O0pbOBI ¢ HUMU MPOTPEBAIOT MPHU3a00MHYI0 30HY WM 00pabaThIBatOT 3a00i
JUISL yAAJIEHUS OTJIOXKEHUHM IPYTMMH CPENCTBAMU

OOpa3sen aTTecTallMOHHOTO OMJIeTa

ATTECTAIIMOHHBIN BUJIET Ne 1
1. Kakumu mMoryT ObITh TpuMeEpHI (ha30BOr0 IEpexo1a BTOPOTro poja
2. YeM oTIIMYAIOTCS KPUTHUYECKHE SBJICHUS OT ()a30BBIX MEPEXO0B BTOPOTO po/Ia
3. Uro HaOiroaeTcs Npu KPUTUYECKHX SIBJICHUSX, KaK U IPU (pa30BBIX Epexo1ax BTOPOro poja
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11.
12.
13.
14.

15.
16.

17.
18.

19.
20.
21.

22.
23.

24.

25.
26.
27.
28.
29.

30.
31.
32.
33.

34.

7.2 Bonipockl KO BTOPOii py0e:kHON aTTecTaluu
Kakoe BiusiHME OKa3bIBaeT MO pe3yibTaTaM HaOII0IeHUI MHOTHX HCCIIe0BaTENeH, TOBBIILICHUE
TpaJAMEHTOB JaBJICHMH B IulacTe Ha Hedreornauy 3anexedl HedTH, NPUYPOUYEHHBIX K
HEOJIHOPOJHBIM KOJIJIEKTOpaM
B kakux ciy4asix nposiBISIeTCSI SHEPTHsI PACTBOPEHHOTO B HEPTH
Ha kaxue Tpu 30HBI YCIIOBHO MO>KHO pa30UTh He(hTEBOAOHACBIIIEHHOCTD 10 JUIMHE IIacTa Mpu
BBITECHCHUU HE()THU BOJIOM
[Touemy c yBenMueHHEeM BOJOHACHIIEHHOCTH, Hampumep a0 50 — 60 %, yBenmuuuBaercs
KOJIMYECTBO BOJBI B IOTOKE
Kak nBuxytcs HeTh U BBITECHSIOLIUI €€ areHT B IOPUCTOI cpefie
KakuMu BHEITHMMH areHTaMy BBITECHSETCS HEPTh U3 3aJIeKeH IPH HAIOPHOM PEXUME
Kakoii areHT ucnosnp3yetcst HauboJiee 4acTo JJIsl BBITECHEHUSI HePTH U3 I1acTa
Kakyro Bogy npuHATO Ha3bIBaTh OCTATOYHOMN
K kakuM 4YUCTO BOJOHOCHBIM IUIaCTaM MPUYPOUEHBI BOJBI, 3aJICTAIOIIME BBIIIE U HUXKE
HE(PTEHOCHOTO IJIacTa

. Kax nHaswpBaror BOJBI, MPUYPOUYCHHBIC K BOJOHOCHBIM IIPOIINIACTKaM, 3aJI€raloliiM B CaMOM

HE(TEHOCHOM ILJIaCTe

Kak npuHATO Ha3bIBaTh BOJIBI, 3AIOIHIONIME [TOPHI KOJUIEKTOPA MO/ 3aJIEKbI0 U BOKPYT HEe
Uro 3aneraer B OOJNBIIMHCTBE MECTOPOXKACHUN BMECTE C HE(PTHIO M ra30M B IJIACTE

B kakux niacrtax MOryT ObITb JOCTUTHYTHI KO3( GuIeHTsl HedTeoTaauu 10 60 %

Kakux 3HavyeHuii MOXeT 10ocTu4b HepTeoT aua, €CIIU yCIOBUS OJIarONPUATHBI JUIS TPOSIBICHHS
SHEpPIruy ra30BOM LIANKH, IPU BITECHEHUU HE(TU ra3zoM

K ueMy cBOAMTCS pOIIb ra30BOM MIANIKY, KAK HCTOYHUKA Fa30BOM SJHEPTUU

YeM 3amonHsAeTCA 4acThb MOP MIPH yca ke HeTH BCIICACTBUE HEMPOU3BOIUTEIBHOIO YMEHBIIECHUS
o0beMa HeTH NIpU BBIJICIICHUH U3 Hee ra3a

B yem 3akitouaercst oHa U3 NpUYKUH HEOObIIOHN 3()(hEeKTUBHOCTH peXMMa pacCTBOPEHHOTO ra3a
[Ton meficTBMEM KaKOW CHIIBI MPOMCXOIUT MPHUTOK HEPTH K CKBAXKUHE TOCIIE U3PACXOJOBAHUS
ra3oBOM HHEPrMM M NAJCHMs IUIACTOBOIO JABJIICHHE [0 TAaKHUX IPENEioB, NPU KOTOPBIX
JabHEHIIas SKCIUTyaTalns CKBXHH CTAHOBUTCS MA0d(PPeKTHBHOM

[Touemy razoBslii akTOp, YBEIUUYUBASACH 10 HEKOTOPOIO MAaKCUMyMa, 3aT€M YMEHbIIAEeTCs
Uemy BHavasne cniocoOCTBYIOT My3bIPbKHU I'a3a, BHIACIUBIINECS U3 PacTBOPA, PACHIMPSAACH

Yro obpazyercss mIpu M3BJICUEHUU HEPTU M3 CKBOKUH B MpU3a00HMHONM yacTu Iuiacta, KoTopas
pacnpocTpaHseTcs B TIyOb 3alieXkH 110 Mepe €€ dKCILTyaTalun

Kak Mo>keT ObITh yiTydllleHa TEXHOJIOTUS 3aBOJHEHHUS

O ueMm cBUAETEILCTBYET HEOONbIINE 3HAUYECHUS KOIPPUIMEHTOB HEPTEOTIAaul €CTECTBEHHBIX
KOJJIEKTOPOB

Uem eme ompenensieTcsl KOJIWYECTBO IUIEHOYHON HEPTH KpoMe NepedHCcIeHHBIX (aKTOpOB,
CTPOEHHUEM MOBEPXHOCTH MUHEPAJIA U Pa3MEPOM YAEIBHOM TOBEPXHOCTH MOPOJL

Uem nokprIBaeT IIeHOYHAsI He(PTh MOBEPXHOCTh TBEPIOM a3kl Miacta

YeM 00bsCHsETCS MOSIBIIEHUE 30H, HE IIPOMBIBAEMbIX BOJIOH U Cl1ab0 IPEHUPYEMBIX ra30M

Uto B 3HAYMTENIHLHON CTEMEHU BIUSET Ha He(PTEOTaauy MIacTOB

YMEHBIIEHHUIO YeTo CIIOCOOCTBYET BBICOKAsI BA3KOCTh HEPTH MO CPABHEHUIO C BA3KOCTHIO BOJIBI
Kyna nepememaercst HeTh B mpoliecce pacuIMpeHus ra3a, Korjaa nepBoHadyaibHO MPOUCXOAUT
3ppeKTUBHOE BbITECHEHHME He(PTH M3 TUIaCTa TPU CPABHUTEIBHO HEOOJBLION €ero
ra30HAaCHIIIEHHOCTH

Yem oOwsicHsieTcss HU3Kast 3(PQPEKTUBHOCTh BBITECHEHUS HE(TH Ta30M, BBIICISIOUIMMCSA W3
pacTBopa, KOTOPBIM NMEEeTCs B IJIACTe, IPU HEOOJBIINX COOTHOUICHUSIX BA3KOCTEN Ta3a U HepTH
Yerynaer nu 3pGEeKTUBHOCTD, IO CPABHEHUIO C JPYTUMHU UCTOUYHUKAMH I1JIACTOBOM SHEPTHU
Kaxoit cnoco6HOCTBIO 0071a1a€T BOJIa TTO CPAaBHEHUIO C Ta30M ISl BRITECHEHUSI HEPTH U3 TIacTa
YeMm 00bsicHsI€TCS HAaUOOIbIINE 3HAUEHUSI He(PTEOTIaul B YCIOBUSAX BBITECHEHUS HEPTHU BOJON
10 CPAaBHEHUIO C Ta30M

Ot yero 3aBucuT He(pTeoTIaUA
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Kakux 3HaueHUil MOXKET IOCTHUTHYTh HE(PTEeOoTHaua, €ClIM CeTKa PACIOJOXKEHUS CKBAKHH
IUIOTHAs, a BOAHBIE (DAKTOPBI 3HAUUTEIIbHbIC

UTto npuHATO Ha3bIBaTh KOAPPHUIIMEHTOM HePTEOTJauH TIIacTa

Kakue 3anexu HeTH BCTpeyaroTCs yallle B PaKkTHKe

B kakoMm ciiydae M3 MoJenu HEOAHOPOJHOM MOPUCTON cpeabl He(Th JIydlle BBITECHSETCS C
YBEJIMYEHUEM CKOPOCTH IIPOABHIKEHHS BOJOHEPTIHOTO KOHTAKTa

Uro oxazanoch, IpU BBHITECHEHUM HE(PTH COOCTBEHHOH IIIacTOBOM BOAOH, oOnamaromien
HEUTPaJIbHOW CMaYUBAEMOCTHIO

Kakoii BbIBOA TMO3BOJISET CAENATh aHAIM3 PE3YJIbTATOB OOJBIIOTO 4YHCIAa HCCIEIOBAHUMH,
HOCBALIEHHBIX MPo0eMe MOBbILEHHS He(hTEOTAAYH

Oo0pasen aTrecTAMOHHOIO OWJIeTa

™=

Sl

N gk

10.
11.
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17.

18.
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ATTECTAIJMOHHBIN BUJIET Ne 1
Yro 3ameraer B OOJIBIINHCTBE MECTOPOKACHUH BMECTE C HE(THIO M I'a30M B ILIACTe
B kakux mimactax MOTyT OBITh TOCTUTHYTHI K03 punmenTsl Hedreoraauu 1o 60 %
Kakux 3Ha4eHMiI MOKET TOCTHYb HepTeoTAaua, eCiu YCIOBHS OJIaronpHUATHBI IS IPOSBICHUS
SHEPTUU Ta30BOM MIANKH, TIPU BHITECHEHUH HE()TH ra3oM

7.3 JKk3aMeHAlHOHHBIE BONPOCHI
Kakue Buzbl pa30BbIX EPEX0/10B BELIECTBA BCTPEUAIOTCS B HEPTEPOMBICIOBOM MIPAKTUKE
C ueM HanboJiee YaCTO MPUXOIUTCS UMEThH JIETIO MPOMBICIIOBOMY UHKEHEPY
Ckonibko (ha3 MOTyT cOCyIIECTBOBaTh B TEPMOAMHAMUYECKOM PAaBHOBECHUU OJJHOBPEMEHHO B
cUCTeMe, HaXOJIAIIEHCS B YCIOBHUSIX KaKoro-mmoo (pa3zoBoro nepexozaa
Yro ABISAIOTCS YCIOBUSMHU PaBHOBECHS (ha3 BO BCEX YACTAX CUCTEMBbI
Korna HacTynaroT B MHOTOKOMIIOHEHTHBIX CUCTEMax YCJIOBUS paBHOBecus (a3
Ha xaxue 1Ba BUJ1a oApa3aesstoTcs Bce (a30Bble MEPEX0/ibl
Kakue sBisroTCs npocTedMmMu npumepaMu (pa3oBbIX IEPEX0I0B IIEPBOT0O poaa
[TpocreiimmMu  mpuMepaMu  (ha30BBIX IEPEXOJ0B MEPBOr0 poAa SIBISAIOTCS HUCIAPEHHUE,
wiasieHue. Kak emie HasplBaeTcs KOJMYECTBO TEIUIOTHI, KOTOpOE Morjomaercs (wiu
BbIJIENII€TCs) IPU (Pa30BBIX MPEBPAIIEHUSX TAKOTO POJa U3MEHEHHsI 00beMa CUCTEMBI
UTo npoucxXoamT B MPOLIECCE UCTIAPEHUS BEIIECTBA
Kakue 3 pexTs! 0OTCYTCTBYIOT NpH (Pa30BOM IEepexo/ie BTOPOro poja
Ecnu cocrosiHue Tena MeHsieTcs HelpephIBHO, TO KaKoi ero (a3oBblii epexo1 BTOPOro poaa
Kakumu mMoryT ObITh puMeps! (ha30BOr0 MEpexoaa BTOPOro pojaa
Uem oTiiMyaroTCst KpUTHUECKUE SIBJIEHUS OT ()a30BbIX EPEXO0I0B BTOPOTO poja
Yro Habm0aeTcs MpU KPUTHUECKUX SABICHUSX, KaK U IpU (a30BBIX MEPEXoax BTOPOro poja
Urto HenpepbhIBHO U3MEHSETCS IJIacTaxX B MPOLIECCE IKCIUTyaTallul MECTOPOKIACHUI
B mpouecce skcmiayaTanuu MECTOPOKIACHUN B IIaCTaX HENPEPBIBHO M3MEHSIOTCS JaBJIEHUE,
KOJIMYECTBEHHOE COOTHOILIEHUE ra3a U He()TH, a MHOT/1a U TeMriepatypa. KakuMu HenmpepbIBHBIMU
W3MEHEHHUSIMHU 3TO CONIPOBOXKAAETCS
I'te 0co0eHHO MHTEHCUBHO MPOMCXOAST HEMPEPbIBHBIE MTPOLECCHl U3MEHEHHUS COCTaBa ra3oBOi
U JKUAKON (a3 ¢ MepexoJoM pa3iINyuHbIX YTIEBOJOPOJIOB U3 OJJHOU (a3bl B APYTYIO
Uem monb3yroTcst A pacueTa KOJIMYECTBa M COCTaBa Tas3a, BBIACISAIONIErocs W3 HEPTH NpHU
pa3IMYHBIX JaBJICHUAX W TeMIlepaTypax, KOJIMYeCTBa M COCTaBa OEH3WHOBBIX (PaKLIUH,
coJiepKaluxcs B rase, u T. [I.
Yro nmpencrasinseTr coboit HedTsiHol mmact
Kakyto miomiaib MOKeT COCTaBJIATh HHOT/Aa MOBEPXHOCTh MOPOBBIX KAHAJIOB coJiepKaiuxcs B 1
M HedyTecoaepKaIIUX TIOPOJT
Yem 3amoHAETCS 4aCTh MOP NMPH ycaake HeTH BCIIECTBIE HEMPON3BOAUTEIHLHOTO YMEHBIIICHUS
o0beMa He(TH IpU BBIJICIICHUH U3 Hee ra3a
B uem 3akrouaeTcst oJiHa U3 MPUYHH HEOOBION 3PPEKTHBHOCTH pEeKUMa PAaCTBOPEHHOTO ra3za
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B kakux npenenax uaMeHsiercss HeTeoTAa4a 1miacTa, Ipyu U3pacxol0BaHUU Ta30BOIl SHEPTUU U
NIEPEX0/Ie K YHEPTUH CHJIIBI TSHKECTH

[Ton meficTBHEM KaKOW CHJIBI MIPOUCXOIUT NMPHUTOK HEPTH K CKBAKUHE IMOCIE M3PACXOTOBAHUS
ra3oBOM DHHEPrMM M NAJCHMs IUIACTOBOIO MJABJICHHE [0 TaKHUX IPENEiOB, IPU KOTOPBIX
JanbHEeHIIas SKCIUTyaTalys CKBXHH CTAHOBUTCS Manod(PPeKTHBHOM

[Touemy razoBslii pakTOp, YBEIUUYHUBAACH 10 HEKOTOPOIO0 MAaKCUMyMa, 3aT€M YMEHbILIAETCs

C xakoro MmoMeHTa 3(pPEeKTUBHOCTb BHITECHEHUSI HE(TH Ta30M Bce OoJiee U Oojiee MOHMKACTCA
II0 MEpe YBEIMYEHHUs Ta30HACBILICHHOCTH IOp IUIacTa BCJIEACTBHE IIPOpbIBA Ia3a B 30HBI
IOHM)KEHHOT'O JIaBJICHUS 110 Ta30HACBHIIEHHBIM y4acTKaM M KPYIHBIM IIOpaM, 3aIll0JIHEHHBIM
ra3om

UemMy BHavaje criocoOCTBYIOT ITy3BbIPHKH ra3a, BHLACTUBIINAECS U3 PACTBOPA, PACIIUPSACH

Yro obpasyercss nIpU M3BJICYEHUU HEPTU U3 CKBAKUH B IMpPU3a00HMHON yacTu Iuiacta, KoTopas
pacnpocTpaHseTcs B IITy0b 3aJIeKH 110 Mepe ee IKCILTyaTalluu

Kak MoskeT ObITh yiydllleHa TEXHOJIOTUS 3aBOJHEHHUS

O yeMm CBUETENBCTBYET HEOOJbINNE 3HAYCHHUS KO3()UImeHToB He(hTEOTaaun €CTECTBEHHBIX
KOJUJIEKTOPOB

B kakux 30Hax M yyacTKax MOXKET OCTaBaTbCS HE(PTb B 3HAUUTENBHBIX KOJIMYECTBAX KpPOMeE
IUIEHOYHOMU M KaNWJUIAPHO yAep:KaHHOU HedTu

UeMm eme ompenensercss KOJIMYECTBO IUICHOYHOH HEe(TH KpoMme IMEepedYHCICHHBIX (aKTOpOB,
CTPOEHHUEM ITOBEPXHOCTH MUHEPAJIa U Pa3MEPOM YAEIbHOM IOBEPXHOCTH MOPOJL

UeM NOKpHIBACT IICHOYHASI HEPTH MOBEPXHOCTH TBEPOH (ha3bl ruracta

YeM 00bsICHsACTCS MOSIBIIEHUE 30H, HE IIPOMBIBAEMbIX BOJIOH U Cl1ab0 IPEeHUPYEMBIX ra30M
Kaxkoe crpoenue miuactoB HanboJee CylecTBEHHAs IPUYMHA HETIOIHOH OTAaud He(TH IIACTOM
YTo B 3HAYUTEIBHOH CTENEHU BIMSIET Ha HeTeOoTauy IJIaCTOB

YMEHBIIECHHIO YeTO CIIOCOOCTBYET BBICOKASI BA3KOCTh HEPTH MO CPABHEHUIO C BA3KOCTHIO BOJIBI
YeM 00bsIcHsACTCS HU3Kast He(TeOTAaya eCTECTBEHHBIX KOJIEKTOPOB

Uto oka3pIBaeT 3HAYMTEIBHOE BIMSHUE HA He(TEOTAaUy 3aIekKeH ¢ Ta30BOM MIANKOH

YeMm 00yCIIOBIEHO B OCHOBHOM JajibHelIIee CHIKEHHE dPPEKTUBHOCTH PACLUIMPEHHs ra30BOM
HIaNK{, YTO IPUBOJUT K IPOPBIBY raza K CKBa)KMHAM 4epe3 KpYIHble KaHalbl U Oojee
IIPOHULIAEMBIE 30HBI IIJ1aCTa

Oo0pa3en Oustera 11 IK3aMeHa

MHWHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPA3OBAHUAA POCCI/IfICISOfI OEJIEPALTNN
I'POBHEHCKHUHU I'OCY JAPCTBEHHbLIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHu akaaemuka M.Jl. MuuMoHIIMKOBa
Nucturyr__Hedtr mraza  mpoduiib « IKCruryaTanus u 00CiIyXkiuBaHue 00bEKTOB T100BIYN
HePTH» CeMecTp

1. PacckaxnTe 00 (pa30BEIX IIepeX0/1ax BEIeCTR.

2. PacckaknTe © pe3ynbTaTaX OIBITOB, IpoBeaeHHBIX II.A. PeOummepom, M.M.
Kycakosem, K.E. 3undenko.

3 Jlaitte ompenenenne ko3gdimenTa HedTeoTaqm.

VTBep&KIaK0:
12 suBaps 201 1. 3ae. Kagheopoii




7.4 Texymuii KOHTPOJIb
Oo0pa3zen 3apanus

Onpenenenue KapOOHATHOCTH IOPHBIX Mopoa Ha npudope Kiapka

3.1 O0mme moJ1oKeHus

[Mon xapbonamunocmeio TOPHBIX MOPOJ TMOHUMAETCS COAEP)KaHUE B HEH COJNel yrojabHOMN
KHUCJIOTBI: U3BECTHSKA, JOJIOMUTA, ITOoTala, cuaepuTa u ap. KapOoHaTHOCTH BeIpa)kaeTcs B MACCOBBIX
MPOLICHTAX.
Omnpenenenne kKapOOHATHOCTU FOPHBIX MOPOJ OCHOBAHO Ha XMMHUYECKOM Pa3jioKEHUH KapOOHATOB
IIPY BO3AECHUCTBUM COJISTHOM KHUCIIOTOM M HA YUETE YIIEKUCIIOr0 Ia3a, BbIACISIOIEr0C] IPU PEAKLIUU:

CaCOs3 + 2HCI = CaCl2 + H.0+ CO2 (3.1)

W3BeCTHSIK COCTaBIISICT OCHOBHYIO YacTh COJEPKAIIUXCS B TIOPOAE KapOOHATOB.

B cBs13u ¢ 3TMM TTOACUETHI OOBIYHO BeayT 1Mo oTHomeHuo K CaCOs.

[Tpu onpenenennu KapOOHATHOCTH CYIIECTBYIOT TPH Clloco0a ydeTa yrileKUCIoro rasa:

» Ccroco0, OCHOBAHHBIM HAa TUTPOBAHHH PACXOj/ia COJITHOW KUCIIOTHI MIPU B3aUMOJICHUCTBUU C
KapOoHaTamu;

» BECOBOE Ompe/eeHue yriekucsioro raza. Croco0 OCHOBaH Ha B3BEIIMBAHMHM OCTaTKa
OpoJbl, OCBOOOKICHHOTO OT KapOOHATOB, JHMOO CaMOW YIJIEKHCIOTHI, KOTOpas
yIIaBIUBAETCSl CHEIHAIbHBIM MPUOOPOM C H3BECThIO. B 000MX ciydasx aHain3 MOKET
MIPOU3BOIUTHCS CYXHM HUITH MOKPBIM CIIOCOOOM;

» HauboJjee MPOCThIM, MEHEE TPYAOSMKHM M JOCTATOYHO TOYHBIM CIIOCOOOM OIpEIEIICHUS
KapOOHATHOCTH SBJISIETCS OOBEMHBIM MM Ta3oMeTpHyeckuil crmocob. OH OCHOBaH Ha
U3MepeHN o0beMa YTIIEKUCIIOTro ra3a B CIEHHUAIbHOW JIOBYIIKE. DTOT CHOCOO MOTyYHMI
HIMPOKOE PACIPOCTPaHCHHUE B JIabopaTopusx (DU3MKK TUIacTa MPEANPHUATHH W HAYYHO -
HCCJIEIOBATENLCKUX MHCTUTYTOB HE(TSAHOM MPOMBIIUIEHHOCTH.

3.2. Onucanue JabopaTOPHON YCTAHOBKHU
[Tpu6op Knapxka (puc. 3.1) cocrout u3 Tepmocrara 9, peakiiMOHHON KOJ0bI 1, 3MeeBuKa 6,
GropeTkr 3, TpamyupoBaHHOW Ha 75 cM® ¢ menmenmamu 0,2 oM, mmnmHZpa 4 ¢ OTBepCTHEM A
MOCTYIIEHUSI aTMOC(HEPHOT0 BO3/yXa B IPOCTPAHCTBO MEKIY HUIHMHIPOM 4 U MEPHOI OIOpeTKOM 3,

YPaBHHUTEIHLHOU KOJIOBI 5 C KpaHOM § M PE3MHOBHIM IUTAHTOM 7. B peaknmnoHHy0 K010y BCTaBlieH
CTaKaHYHUK 2 JUIsl COJISTHOM KUCIIOTBHI.

3.3 .Mepbl 0€30aCHOT0 BBINOJHEHUS Pad0ThI
[lepen BeIMomHEHWEM JabopaTOpHON pPAOOTHI CIEAyeT O3HAKOMHUTHCA C YCTPOHCTBOM
npubopa Kiapka u nocienoBatenbHOCTbIO PoBeIeHHs paboT. Bo n3bexaHue MoJoMKH M packosia
CTCKIISIHHBIX I[CTEL]'IGI\/'I an/I6opa " nornagaHuvst KUCJIOTHI B IJ1a3da, HA APYTU€ OTKPLITHIC YUACTKH TCJIa U
0JIeX Ty pabOThl HEOOXOAUMO BECTH OYE€Hb OCTOPOXKHO, 0€3 PE3KUX JABMIKEHHM.
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Jliia onpenenenus kKapOOHATHOCTH MOPObI UCIOJIb3YyeTCs pa30aBieHHas COJIsiHAsI KUCIIOTa C



KoHUeHTpauue oT 6 10 10 %. PacTBop coJIIHON KUCIIOTHI B CTAKaHYMK CIEAYET HAIMBATh, AepiKa
€ro METAITMYECKUMHU LUIIIAMHU.
[Tpu nomaganuy Ha TENO U OJSKIY Jaxe pa30aBICHHON KUCIOTHI CIEAyeT HEMEIJICHHO U
TIIATEJIBHO IPOMBITh 3TU YYaCTKU O] CUJIBHOM CTpYEil BOABI.
3.4. Ilopsinok npoBegeHus JadOpaTOPHOI padoThI
PaGoTel 1O ompeneneHu:0 KapOOHATHOCTHM TMOPOA  BBIIOJHAIOT B cleayrolei
[10CJIEZI0BATEIbHOCTH:

» o0pasel NOpojbl B CTYIKE C MTOMOIIBIO TIECTHKA U3MENIbYaeTCs B MOPOIIOK. B3BemmBaeTcs ot
0,5 mo 1 r mopoas! U 3achIIaeTCs B pEaKLIMOHHYIO KOJIOY 1;

» B CTaKaHYMK 2 Ha MMOJIOBUHY BBICOTHI HAJIMBAIOT COJIHYIO KHCIOTY. CTaKaH4YMK ¢ TOMOUIBIO
3axBaTa MOMEUIAIOT B KOJIOY 1 U 3aKpHIBAIOT €€ MPOOKO;

» ¢ IOMOIIBIO KOJIOBI 5 ypOBHU B OIOpeTKEe M HWIMHAPE YPaBHUBAIOT. BO3MOXXHOCTH 3TOTO
o0ecreynBaeTcsl TeM, 4TO KOJIBLEBOE MPOCTPAHCTBO MEXKY OIOPETKON M IMIMHIPOM Yepe3
oTBepcTUE coobmaerca ¢ aTrMocgepoil. 3amuchIBAlOT MOJOXKEHHE YPOBHS JKUIKOCTH B
6ropetke B cM° — V1,

» OCTOPOXXHO HaKJIOHSIOT KOOy 1 Ha OOK 710 TeX MOp, OKa KUCIOTa HE BBUIHETCS HA TIOPOLTY.
OOpa3yromuiicss Tmpu peakud KUCIOTHl M TOPOJABI YIJICKUCIBIA Ta3 MOCTYMAeT 110
ra3oInpoBo/ly B OIOPETKY U BBITECHSET YacTh BOJIbl U3 HEE B LIMIIMHJP 4;

» TOCle TPEeKpalleHus pPEeaKIud BHOBb COBMEMIAIOT YPOBHHM B OIOPETKE W IHMIIMHIPE.
DUKCUPYIOT HOBOE MOJIOKEHHE YPOBHS B 610peTke B cM° — V2 Pa3HOCTh MEKTy KOHEUHBIM 1
HayvaIbHBIM OTcueTaMu Aaet o0beM V BoiaenuBierocss CO2 nmpu atMocepHOM JaBIeHUH U
TeMIIepaType B TEPMOCTATE;

» 3alKCHIBAIOT TEMIIEPATypy BOABI B TEPMOCTATE

» OTMEYaloT IoKa3aHus OapoMeTpa.

3.5. O6padoTKa pe3ybTATOB U3MepeHMit

Jlnst BBIYMCIIEHUS KapOOHATHOCTH UCHOJB3YIOT (POpMYIly, BBIBEJCHHYIO JUIsl TOIO Cllydas,

KOTJa Bce KapOOHATHI IPEACTaBICHbI yraeKucabiM KanbiueM CaCO3
K=V 0, (3.2)
4,43

rie K- comepxanue kapOOHATOB B MOPO/IE€ B MACCOBBIX MPOICHTAX;

V — 00beM yTIIEKHUCIIOT0 Tra3a, BBIACTUBIIErOCs MPU PEaKIUK MOPOJIbl ¢ KUCIOTOM, CM

m — macca B mr 1 cm® CO, ipu Temmepatype 1 6apoMeTPUIECKOM JaBIEHHH BO BPEMS OMBITA
(ompenensiercs mo tad. 3.1);

a — Macca rnopopl, IOMEUIEHHON B PEaKIIMOHHYIO Kooy 1, T;

4,4 — xoadpdunuent nis nepexoga ot CO2 k CaCO3 monyyaemslit (¢ yueTom BeipakeHus K B
% u maccet CO2 B MTI') U3 TOTO, 4TO MpHU peakuuu coissHoi kucinotel ¢ CaCO3z Ha 100 MaccoBbIX
equnul CaCO3 npuxoaurcs 44 maccoBsie eaqunuiibl CO2

3.6 Onpenesienne MOrPeIHOCTH U3MEPEHU
JU1st OLI€HKM OTHOCUTENIHHOM MOrPEIIHOCTH MCIIONb3YETCs CIEAYIOIIee BhIpaKeHHE:
W=+ AK/K= J_F(AV1+ AV, LAm AaJxlOO%v
V, Vv, m a

rie  AV1iu AV2- COOTBETCTBEHHO aOCOJIIOTHBIE MOTPEITHOCTH OTCYETOB HAUYaIbHOTO U KOHEUHOTO
TIOJIOKEHHS YPOBHEH JKUIKOCTH B H3MEPUTENIBHOM GropeTke 3, cM®

AM - aGCONMIOTHAS MOTPENTHOCTD ONpe/IeeHH)s IOTHOCTH YIJIEKUCIIOTO I'a3a, MI/CM®,

Aa - abCOIOTHAS TOTPEUTHOCTh U3MEPEHHUST MacChl MTOPOIBL, T.

ITpu pacueTe OTHOCUTENBHOM MOTPEIIHOCTH ONpeeIeHUs KapOOHATHOCTH CIIEAYET IPUHSTH!
AV1=AV2=0,2 cm*; Am = 0,003 mr/cm®; Aa = 0,01 r.

AOCOMIOTHAs IOTPEIIHOCTD OINPEJIENISAETCS 10 BBIPAXKEHHUIO:

AK =KW o4
100

rnie K- kapGoHatHOCTH MOpOJBL, % Macc.,

W — oTHOCHTENIBHAS TIOTPEIIHOCTS, %o.

3.




Onwucanue nokaszaresiei 1 KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMI Ha Pa3IMYHbBIX dTamax uxX (OpPMUPOBAHHMS, OTIMCAHHE IIKAJIbI OLICHUBAHMUS.

Tabauma 6
LAY DENALTATI OCROCT IS Kpurepun ounenuBanusi pe3yjgbTaToB 00y4eHUs HaumeHoBaHue
Py KOMI:'leZeH - MeHee 41 6asii0B 41-60 6an10B 61-80 6a/10B 81-100 6am10B OLIEHOYHOI0
o (Hey10BJIETBOPUTEIHHO)|(Y10BJIETBOPUTEIHHO) (xopomo) (oTIM4YHO) cpeacTBa

IIK-5.Crioco6HOCTH 0QOPMIIATH TEXHOIOTHUECKYIO, TEXHUYECKYIO, TPOMBICIIOBYIO 10

He(Tera30BOH OTPACIH B COOTBETCTBHHU C BHIOPAHHOH cpepoii mpodecCHOHaNBHON eI TeTbHOCTH

KYMCHTAIIHUIO 110 06CJ'IY)KI/IB3HI/IIO " SKCIUTyaTalliun 00BHEKTOB

3HATh: IMOHSITUSI u BUJIbI
TEXHOJIOTHYECKOH, TEXHUYECKOH U
MPOMBICTIOBOM  JOKYMEHTAIlUu U CdopmupoBaHHEIE, ChopMHpOBaHHbIC
MPEABSBISIEMbIE K HUM TPEOOBaHUS; ®parmeHTapHbIC HO CoJIeprKallue PMHP
Hemnonxasle 3HaHus CUCTEMATHYECKHE
BUJIBI U Tpe6OBaHI/I$I K OTYCTHOCTH, 3HaHU OTJCIILHBIC HpO6€JIBI SHAHS
OCHOBHBIE ~ OTYETHBIE JOKYMEHTBHI, 3HAHUSI
CPOKU TMPEIOCTABJICHUS, aJTOPUTMBI
GbopMHUPOBaHUS OTYETOB.
Ymerb: QopmMupoBaTh 3asiBKM Ha YMeHuUs NOJIHBIE, ChOpMHUpOBaHHbIE
MIPOMBICIIOBBIC HCCIIEIOBAHUS, YacTuuHblE YMEHUS Henonueie ymenus JIOTTYCKAIOTCSI
MOTPeOHOCTh B MaTepHaIax. HEOOJIbIIINE OMIMOKHU YMCHUA
Baanern: HaBBIKAMH BEJICHUS B cuctematideckom VYcenemHoe u
. Yactuunoe Bnanenne | Hecucremarnueckoe PUMEHEHHUH
MPOMBICTIOBOM  JOKYMEHTAalluu U CHUCTEMATUYECKOE
HaBBIKAMU MIPUMEHEHUE HaBBIKOB HABBIKOB
OTYETHOCTH. MPUMEHEHNE HaBBIKOB

OATININIAOIATOO

3amganus s
KOHTPOJIbHOU
paboThl, TECTOBBIE
3a/1aHusl, TEMbI
pedeparos,
OuIeTHI

ITK-8. CrtocoOHOCT OCYIIECTBIIATH OPraHU3aIMi0 PabOT MO ONMEPATHBHOMY COTPOBOXKICHHIO TEXHOJIOTHYECKHX MPOIIECCOB B COOTBETCTBHH C BBIOPAHHON
cdepoit mpodhecCHOHaTBLHOM NeSTEIbHOCTH

3HaTB: METOIBl OpraHU3aluu padoT
TEXHOJIOTHIECKUX IPOIIECCOB
He(Tera3oBoro KOMIUIEKca.

®parmeHTapHbIC
3HAHUSA

Henonasle 3HaHusA

CdopmupoBanHsble,
HO COJIeprKallye

OTACIBHBIC HpO6CJIBI

CdopmupoBaHHbIe
CHCTEMaTHYECKHE
3HaHUS

3agaHus I
KOHTPOJIBHOU
paboTHI, TECTOBBIC




YMerb: TPUMEHSTH
TEXHOJOTHYECKUM nporeccam
He(Tera3oBoro  KOMIUIEKca IS
opraHuzanuu  paboThl  KOJIJIEKTHUBA
UCIIOJTHUTEIIEH; MPUHUMATD
UCIIOJTHUTENIbCKUE  pEIICHUs  Ipu
pazOpoce MHEHHMH U  KOH(DIUKTE
UHTEPECOB;  ONPEACTATh  HOPSI0K
BBITIOJTHCHHSI pabOT; OPraHU30BHIBATH
U TPOBOAWTH MOHUTOPUHT padoT
He(TerazoBoro 00BeKTa;
KOOPJIMHUPOBATh paboTy 1o cOopy
MIPOMBICIIOBBIX JIAHHBIX.

3HaHHUA 1o

®parMeHTapHbIC
3HAHUS

Hemnonabie 3HaHMS

CdopmupoBanHsble,
HO COJIeprKallye
OT/ICNIbHBIC TIPOOEIIBI
3HAHUSI

CdopmupoBaHHbIE
CHCTEMATHYECKHE
SHAHHS

Biagerb: HaBbIKAMH OpraHU3alU
OIIEPaTHBHOTO COIIPOBOXKICHHUS
TEXHOJIOTHYECKUX  TPOLIECCOB B
COOTBETCTBUM C BbIOpaHHOH chepoit
npodecCHOHATBLHOM 1eATeTbHOCTH.

®parmeHTapHbIe
3HAHUS

Henomnuwle 3HaHus

CdopmupoBaHHbIe,
HO COZIep Kaline
OT/IeNIbHBIE TIPOOEITHI
3HAHUS

CdopmupoBaHHbIE
CUCTEMAaTUYECKUE
3HAHUS

3aaHus, TEMbI

pedepatos,
OWIIeTHI




8. OcobennocTu peaausani TUCHUIIJIMHBI 1JId UHBAJIUA0B ! JIUI[ C OTPAHUYCHHBIMHA
BO3MOKHOCTSIMH 3/1I0POBbSA

Jlis ocyliecTBiAeHHUs] MPOLEAYP TEKYIIEro KOHTPOJS YCHEBAaEMOCTH U MPOMEKYTOUHOU
aTTeCralmuu OGy‘I&IOH.[I/IXC?I CO31aHbI (1)OHI[BI OLCHOYHBIX CPCACTB, aJAlITUPOBAHHBIC IJI1 NHBAJIMIOB
U JIMI] C OFPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3[I0POBbSI U MO3BOJIAIOIINE OIEHUTH TOCTH)KEHUE UMHU
3aIJIaHUPOBAHHBIX B OCHOBHOH 00pa30BaTENbHOM MpOTrpaMMe pe3ysbTaTOB OOYYEHHUS M YPOBEHb
c(hOpMHUPOBAHHOCTH BCEX KOMIIETEHIIMIA, 3asBICHHBIX B 00pa3zoBaTesibHOM mporpamme. Popma
IMPOBCACHUA TGKYH_IGI;'I arrecrauuu  [Jid  CTYACHTOB-UHBAJIMAOB YCTAHABJIIMBACTCA C YUYCTOM
MHAUBUAYAIbHBIX CUX0()U3NUYECKUX OCOOCHHOCTEH (YCTHO, MUChbMEHHO Ha Oymare, MMCbMEHHO Ha
KoMIbloTepe, B (popme TectupoBaHus M T.1.). [Ipu TecTupoBanuu A craboBUAAIINX CTYACHTOB
UCIOJB3YIOTCS (DOH/IBI OLIEHOUHBIX CPEJCTB C YKPYIHEHHBIM mpudToM. Ha sx3aMen mpuriamaercs
COIIPOBOKIAIOIINH, KOTOpPBI OOecreYnBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyaeHTy. [lpu
HEOOXOJUMOCTH CTYACHTY-MHBAIUY MPEAOCTABISETCS TOMOIHUTEILHOE BpPEeMsl ISl MOJATOTOBKHU
OTBeTa Ha dK3aMeHe (mnu 3auere). OOydaronecs ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI U
oOyJaronuecss MHBAIMBI OOECIIEYUBAIOTCA MEYATHBIMU M 3JEKTPOHHBIMU 00pa30BaTEIbHBIMU
pecypcamu (IIpOrpaMMbl, Y4eOHBIC MOCOOHS JJISi CaMOCTOSITENILHOW paboThl U T.1.) B (hopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbs U BOCHPUATHS WH(OPMALIUU:

1) AJI1 UHBAJIMAOB U JIMI ¢ OIrPaHUYCHHBIMU BO3MOKHOCTAMU 3/10POBbS 11O 3PCHULO:

- AJs cjelbIX: 3aJaHusl A BBINOJIHEHHUS HA CEMHHapaxX W MPAKTHYECKUX 3aHATHIX
oopmisitoTest penbedHO-TOUeUHBIM mpudTom Bpaiinsg wim B BHIE SIEKTPOHHOTO JOKYMEHTa,
JIOCTYITHOTO C IIOMOIIIbIO KOMITBIOTEPA CO CIEIHATU3UPOBAHHBIM MPOTPAMMHBIM 00eCTICUeHUEM IS
CJICTIBIX, 100 3aYUTHIBAIOTCS ACCUCTCHTOM, IIMCBMCHHBIC 3aJaHWs BBIIIOJHAKOTCA Ha 6YMaF€
penbedHO-TOYeUHbIM mpudTOM bBpaiing wuiM Ha KOMIOBIOTEPE CO  CHEHUATU3UPOBAHHBIM
IPOTPaAMMHBIM 00€CTIEYeHUEM JIJIsl CIIETIBIX JINOO HAIMKTOBBIBAIOTCS aCCUCTEHTY; 00yYarOIIUMCSI JIJIs
BBIMIOJTHEHUST  3aJaHusl TpU  HEOOXOAMMOCTH MPEJOCTABISETCS KOMIUIEKT MUChMEHHBIX
NPUHAIISKHOCTEH 1 Oymara Juisi muchMa penbedHo-ToueyHbIM mpudTom Bpaiins, koMmbeloTep co
CHEIHAIM3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEYCHUEM TSI CIICTIBIX;

- 1 caa00BUASAIIMX: O0ECIEeUrBAETCS WHAMBHUAYAJbHOE PAaBHOMEPHOE OCBELICHHE HE
meHee 300 mrokc; oOydaromuMcs Ui BBIIIOJIHEHUS 3a/1aHus IPH HEOOXOAUMOCTH TIPEI0CTABISAETCS
YBEIIMYHBAIOIIEE YCTPOWCTBO; BO3MOXKHO TAaKXKe HCIIOJIB30BaHHE COOCTBEHHBIX YBEITHYHMBAOIIIX
YCTPOMCTB; 3a/laHus JUIsl BBIMIOJIHEHUS 3a1aHUI 0(OPMIISIOTCS YBEJIIMYEHHBIM HIPUPTOM;

2) JUTSL UTHBAJTUJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSAMU 3J10POBbS MO CJIAYXY:

- NI TIYXMX M cJa00cJablIammx: o0ecrneuynBaeTcsl Hajludue 3BYKOYCHIIMBAOLICH
anmaparypbl KOJUIEKTUBHOTO TIOJIh30BaHUS, IPH HEOOXOAUMOCTH O0YJAIONMMCS MTPEIOCTABISIETCS
3BYKOYCWJIMBAIOIasi amnmnaparypa HHIUBUAYAJIbHOTO TOJb30BAaHUS; MPEIOCTaBIAIOTCA YCIyTH
CYpAOIEPEBOTUHKA;

- AJA  CJAeNOrJIyXMX JONyCKaeTcsi HPUCYTCTBUE AaCCUCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TudIocypaonepeBounKa (IOMUMO TPeOOBaHUM, BBIMOIHIEMBIX COOTBETCTBEHHO ISl CJIEHBIX U

TIIyXUX);

3) IUISL JIAI] C TSDKEIBIMUA HapyIICHUSIMH PEUYH, TIYXHX, CIa0OCHTBIIAINX JEKIHA |
CEeMMHapbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOJATCA B TUCBMEHHOMN (hopMme;

4) JUIET WHBAJIMJOB M JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 370POBBS, HMEIOLIHX

HAPYLIEHHUs ONOPHO-ABUIaTeJILHOIO annapara:

- IJId JIMI C HApYUICHUAMU OIIOPHO-ABHUIAaTCIIBHOIO arrapara, HapymeHHUAMA IBUTaTCIIbHBIX
(GYyHKUIUH BEPXHUX KOHEUHOCTEH MM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH: MMChbMEHHBIE 3aJaHUs
BBITIOJIHAOTCA Ha KOMIIBIOTEPE CO CIHCHUAIIM3UPOBAHHBIM IIPOIrpaMMHBIM oOecrie4yeHHEM WU
Ha/IMKTOBBIBAIOTCS] ACCUCTEHTY; BBITIOJIHEHHUE 33/1aHUH (TECTOB, KOHTPOJIBHBIX paboT), IPOBOIUMBIE
B IMUCbMEHHOU (hopMe, IPOBOASATCA B YCTHOM opMe MyTeM orpoca, 6eceibl ¢ 00ydaromuMcs.
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