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1 Iean u 3aaa4M TUCHUIJIMHBI

Lenvio usyuenus Oucyuniunvr «@Puznka HETIHOTO W Ta30BOrO IUIACTA» SBISCTCS
npuoOpeTeHne CTyJeHTaMU 3HaHUH 00 (PU3NYECKHX M XUMHUYECKUX CBOMCTBAX KHUJIKOCTH (HE(Tb,
ra3, BOJa) ¥ MOpOJ KOJUIEKTOPA B TIACTOBBIX YCIOBHSAX.

3aoauu uzyuenus oucyuniunvl «Pusnka HEPTIHOro U rasoBoro miacray. [IpuoOpereHue
CTyZeHTaMH 3HaHUH O (PU3NYECKMX W XMMHUYECKHX CBOWCTBAaX HE(TH, rasa M BOABI B IUIACTOBBIX
YCIIOBHSX, MOBBIIICHUSI HEPTEOTJAauH TIACTOB M SKCILTyaTalluy CKBAXKHH.

2 MecTo TMCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMMbl

JuctuniauHa OTHOCHTCS K TPO(HIIbHONW YacTH npodeccroHanbHoro nukia. s uzydenus
Kypca HY>KHO BJIaJIeTh 3HAaHUSIMU, TIOJIy4eHHBIMU B Kypcax «[loazeMHas rugpoMexanukay, «dusuka
miacTa» 1 T.1.

B cBoio ouepenb, AaHHBIM Kypc, NOMHUMO CaMOCTOSITEIbBHOTO 3HAY€HUs, SIBISETCS
MPEAMICCTBYIOMIECH JUCITUTIIIMHOM J1st KypcoB: «IloBbIlIeHNE MPOAYKTUBHOCTH CKBOKHUHY, «Jl0ObIYa
HepTH», «TexHomorus ¥ TEXHUKA METOJOB IMOBBIIICHUs Hedreornaun», «Pazpaborka u
AKCIUTYaTaIusl HePTSIHBIX U MECTOPOKACHUI» U T.I.

3. IlepedeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00yYeHHS MO TUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKEHUSI KOMIIeTeHIHit

Taoanna 1
Kox mo ®10C HNHIuKaToOphI 10CTHKEHUS Ilnanupyemble  pe3yJbTaThl
o0yueHusi 1O JUCUHMILINHE

(3VYB)

IIpodeccnonanbHbIC
OIIK-5. Crnocob6en | OIIK-5.1-3naer COCTaB ¥ | 3HaTh
MOHMMATh TPHWHIIMIIBI | CBOMCTBA  He(pTH W  Tasa,

paboOTHl COBPEMEHHBIX | OCHOBHBIE nonokeHus | - CAMOCTOATENBHO MPHOOpETaTh
UH()OPMAIIMOHHBIX METPOJIOTHH, kBanuMmerpuw, | HOBBIC  SHaHUWA,  HCIOJB3Ys
TEXHOJIOTHA u | cTammapTH3auuH, ceprudukauyy | COBPEMEHHbIE 00pa3oBarelbHbIE
WCIIOJIB30BaTh WX JUIsl | He()TEra3oBOIro MPOU3BOJICTBA, u MH(OpMaLMOHHbIE
penieHus 3aj1a4 TEXHOJIOTHH.
npodeccuoHaIbHON Varers

JE€ATENBHOCTH.

- HCIIOJIb30BaTh OCHOBHBIC
3aKOHBI CCTCCTBCHHOHAYYHBIX

JMCIUTLTHH B
npodeccnoHabHOM
JeATebHOCTH, PUMEHSATh
METOAbI MaTeMaTnu4deCcKoro
aHalM3a W MOJCJIMPOBAHUS,
TEOPETHYECKOTO u
IKCIIEPUMEHTATLHOTO
HCCIICIOBAHMSI

BJIAA€CTh

- OCHOBHBIMH METOJAMH,
crocobamMu U CpeacTBaMU
MOJTyYCHHS, XpaHCHHS,
nepepaboTku uHpopmalmu,
paboTaTh C KOMIBIOTEPOM




KaK CpCACTBOM YIIPABJICHHA

uHopManuei.
IIK-8. IIK-8.1-3naer METO/Ibl | 3HATh:
OpraHu3aIuu aboT | pacyeTsl u BbIOO
CriocoOHOCTE p 1t P P p
TEXHOJIOTHYECKHIX MIPOIIECCOB | PAIlMOHAILHOTO BapHaHTa
OCYIIECTBIISAT »
He(dTerazoBoro KOMILIEKCa. nokasareJsei cucreM pa3paboTKu
OpraHu3aiuio pabdoT
ITK-8.2-ymeer OPUMEHSTD | U1 HEPTIHOTO MECTOPOXKICHHS
o OTepaTUBHOMY .
3HaHHUA [0 TEXHOJIOTUYECKUM | C  Bo3AeiicTBueM uiau  0Oe3
COTIPOBOXKACHUIO . .
nporeccam He(Tera3oBoro | BO3IEHCTBUS Ha MPOTYyKTHUBHBIN
TEXHOJOTHIECKHIX
KOMIUIEKCa JJIs OpraHu3aluu | IUIacT.
MIPOLIECCOB B 5
a0oTHI KOJIJIEKTHUBA :
COOTBETCTBUU c|P . ymerb
. .. | UCTIOJTHUTEIIEH; MPUHUMATH
BoIGPAHEOR  cepoii ; p U3y4EHHE NPOLECCOB U CHCTEM
IPO(ECCHOHATBHOM UCIIOJHUTENIBCKHE PELICHUs IPU | pa3paObO0TKU HEPTIHBIX 3aJICKEH,
az3bpoce MHEHUN U KOH(]IUKTE
eATENLHOCTH pas3op ¢ PSKUMOB ~ pabOTBI  TUIACTOB,
MHTEPECOB; OIPENEATh MOPALOK | IPOSKTUPOBaHUE  pa3pabOTKH
BBITIOJTHEHUSI padoT; | HeDTIHBIX MECTOPOKIACHUIA,
OpPraHM30BBIBaTb M IPOBOJUTH | OCYIIECTBICHHE aHalm3a
MOHHUTOPHHT paboT | pe3yabTaTOB BO3JACHCTBHS Ha
He(TerazoBoro O0BEKTa; | 3aJIEKH W MPOTHO3HPOBAHHUS
KOOpAMHUPOBaTh  paboOTy MO | pa3BUTHS HEDTETOOBIUH.
cOOpY IPOMBICIIOBBIX JIaHHBIX. BJIAIETh:
ITIK-8.3-umeet HABBIKHM | OCHOBHBIMU METOJIaMH,
OpraHusanuu OIIEPAaTUBHOTIO | crrocobaMu u cpeacTBamu
COTIPOBOXKACHUS MOJTyYCHUS, XpaHEeHusl,
TEXHOJIOTHYECKHUX IPOLECCCOB B | mepepaboTKu uHpOpMaIuH,
COOTBETCTBMM  C  BBIODaHHOM | pa0oTaTh C KOMIILIOTEPOM Kak
cepoit IpO(PECCUOHANBHOM | cpescTBOM yIIpaBJICHUS
NEITEILHOCTH. nH(popManuen.




4 O0beM TUCHUIVINHBI U BBl y4e0HOH padoThI

Taoauna 2

Taoauua 3

Bcero yacoB/ 3a4.ej. Cemecrp
Buna yuyeOHoi# padoThI 5
(01010 300 (01010 300
KonrakTHasi paGora 68/1,88 16/0,44 | 68/1,88 | 16/0,44
B ToMm umncrne:
Jlexuun 34/0,94 8/0,22 34/0,94 8/0,22
JlabopaTtopusie paboTs (JIP) 34/0,94 8/0,22 34/0,94 8/0,22
CamocTosiTesibHas padoTa (Bcero) 76/2,1 128/3,55| 76/2,1 | 128/3,55
B Tom uncne:
KypcoBoii npoekt
Pedepar 10/0,28 10/0,28 10/0,28 | 10/0,28
U (unu) opyaeue 6uovt
CamocmosmenbHou pabomoi
Tems1 A1 caMoCTOSTENEHOTO 46/127 | 96/2,66 | 46/127 | 96/2,66
W3y4YeHUs
[oxrorosxa k n1adoparoprsIM 10/0,28 | 10/0,28 | 10/028 | 10/0,28
paboram
IToaroToBka K 3K3aMeHy 10/0,28 10/0,28 10/0,28 | 10/0,28
Bunx otyeTHOCTH IK3. IK3. IK3. IK3.
Oo6mast BCEI'O » 144 144 144 144
yacax
TPYLOEMKOCTL — Fg CET O B 3au.
JMCHMIIIMHDI 4 4 4 4
eTMHUIAX
5 Copep:xkanue Q¥ CUUNTHHBI
5.1 Paznesnl JucHUNJINHBI 4 BUALI 3aHATHNA
e JIao.
Ne 3aH. Beero
w/n HanMeHoBaHue pa3iesia IMCHUILIHHBI 3aH. | o | 1acoB
qacel
ODdO | ODO| ODPO
1 | ®a3oBbIe COCTOSAHUS YTIIEBOJAOPOIHBIX CUCTEM 4 6 11
7 MonekyJIIpHO-IIOBEPXHOCTHBIE CBOWCTBA 4 6 1
cucTeMbl HeTh — raz — Bojia — mopoja
3 [ToBepXxHOCTHOE HATSKEHUE HA TPaHULIAX 4 2 1
pasziesoB cpe
4 @du3ndecKre OCHOBBI BEITECHEHUS HE()TU BOIOM ’ ] 14
Y Ta30M U3 MOPHUCTBIX CPET
5 MexaHu3M BBITECHEHUS HEPTH BOJOM U3 6 B 6
TMOPUCTOM CPEJIbI
MexaHu3M BBITECHEHHS U3 MOPUCTBIX CPEJl
6 6 6 13
HeTH razom
[TnacToBBIC BOJIBI M KX 3HAYCHHUE TIPH
7  |3KcrTyaTanuy HEQTSIHBIX U ra30BBIX 6 - 6
MECTOPOXKICHUN




5.2 JleKIMOHHBIE 3aHATHSA

Tabauua 4
N | Haumenopanue pasjena
/i Conep:xanue pasaena
AMCUMILINHBI
Oo6mue monoxenus. Cxembl (a30BBIX MPEBpAIICHUN
®a30Bble COCTOSHUS ¢ DEBp
1 yraeBoaopoaos. da3oBoe cocTossHUE CUCTEMBI He(PTh —
YIJIEBOAOPOAHBIX CHCTEM
ra3 Mpu pa3INYHbIX JIaBJIICHUSX U TEMIIepaTypax.
Posib MOBEpXHOCTHBIX SIBJICHUM MpU JBUKEHUH HEPTH,
MoJiekyasipHO-TIOBEPXHOCTHbIE .
. BOAbl W Taza B mnopuctoil cpege. Ilonstue o
2 | cBoiicTBa cucTeMbl He(PTH — ra3
MOJISIPHOCTH, IMOBEPXHOCTHO-AaKTUBHBIX BEIIECTBAX H
— BOJA — mopoaa
MMOBEPXHOCTHBIX SIBJICHUSIX.
TpaguLMOHHBIE METOABl HW3MEPEHHS MPOIYKLIHUU
IloBepxXHOCTHOE HATSIZKEHHE HA P P pony
3 ckBakMH.  CoOBpeMEHHbIE  METOIbl  U3MEPEHHUS
rPaHULAX Pa3AeIoB cpel
MPOAYKLIMH CKBAKUH.
PDu3n4ecKHe 0CHOBbI Hcrounnku I1JIACTOBOM DHEPIrUu. Cumnsl,
4 | BbITecHeHUs1 He)TH BOAOM U MIPOTUBOACHCTBYIOIINE BHITECHEHUIO HEPTH U3 IIJIacTa.
ra3oM M3 NOPUCTHIX Cpef MeTons! onpeenienns He)TEOTJauH TIACTOB.
Cas13p He(pTEOTIAYM C MEXAHU3MOM BBITECHEHHS HEPTH
5 MexaHu3M BbITeCHEHUsI HepTH | U3 MOPUCTBHIX cpeA. Poiap KanwuIspHBIX IMPOLIECCOB,
BOJIOH M3 MOPHUCTOIi cpeabl MPOUCXOSIINX Ha BOJOHE(PTSIHOM KOHTaKTe€ TIpH
BBITECHEHUU HE()TU BOJIOM U3 MOPUCTHIX CPEI.
JIlBa Buaa 3anmexel ¢ ra3oBoi sHeprueil. MexaHusm
BBITECHEHHS He(PTH U (aKTOpHl, OIpPEeNAIONue
6 MexaHu3M BbITeCHEHUS U3 He(TeoTnauy IlacTa IMPU HCIOJIB30BAHUU SHEPTrUU
NMOPUCTHIX cpe/l He()TH ra3oM BBIICTISIONIErocs Ta3a. MexaHu3M BbITECHEHUs HeTH
u  QaxkTophl, OmNpeAensionMe HepTeoTnauy IMpHU
HaJIM4YUU Ta30BOM IIAIKH.
Buner minactoBeix  Bod. COCTOSHHE OCTAaTOYHOU
I11acToBBIC BOABI H HX (cBsi3aHHO) BOJBI B HE(PTSIHBIX M Ta30BBIX 3alieXkKax.
- | 3MaUeHHe NP IKCITyaTALMH Meroasl  ompeneneHuss  KOJIUYECTBA  OCTATOYHOU
He(QTSAHBIX U ra30BbIX (cBsA3aHHOI)  BOABI B HEPTSIHBIX  IUIACTaX.
MECTOPOKIEHU I Munepanuzamnusi  miIactoBoi  Boael. Bomo- wu
razoHe(TsiHON KOHTAKT. [lepexoaHast 30Ha.
5.3 JIaGopaTopHbIii NPAKTHKYM
Tadauua 5
Ne | HammeHnoBaHme pa3aeJia
Conep:xxanue pasaena
n/n TUCIUMIIIHHEI
1 2 3

N3yyeHne OCHOBHBIX (PM3NYECKUX CBOMCTB TOPHBIX MOPOA-
KOJIJISKTOPOB HE(TH U rasa

da3oBbIe COCTOTHUSA
YIJIEBOAOPOIHBIX CHCTEM
M

Onpenenenue
ko3 dunrenTa cxxumaeMocTi HepTH Ha yctaHoBke ACM-300

JaBJICHHUS  HACBIIICHUA He(l)TI/I ra3soMm H

Omnpenenenre KodhGUIMEHTa CBETONOMIONICHNUS HeTH




IToBepxHOCTHOE
2 | HATSIZKeHHMe HA FPaHMIAX
pa3/iesioB cpej

OmnpeneneHre TOBEPXHOCTHOTO HATSDKEHUS Ha TPaHUIIE
pasnena a3 HeQTh - TUCTUIUTMPOBAHHAS BOJIA

dusnyeckne 0CHOBBI
BbITeCHeHNsI HeQTH Omnpenenenne HePTEBOMAOHACHIIIIEHHOCTH TOPHBIX IMOPOJ Ha
BOJIOM M ra3oMm u3 anmnapate 3akca

MOPHUCTBIX CpeN

5.4 llpakTuyeckue 3aHATHS (CEMHHAPHI)
He mpenycmorpensl

6 CamocTosiTesqibHasi paboTa CTYICHTOB IO JUCHHUILIHHE
6.1 Bonipocsl 11st caMOCTOSITEJILHOTO U3Y4YeHU S

HeonHopoaHOCTh KOJIEKTOPCKUX CBOMCTB MOPOJ

CraTucTU4ecKre MeTOIbl OTOOPaKEeHHUSI HEOTHOPOTHOCTH KOJUIEKTOPCKUX CBOKWCTB OPOJT

HedopmarimoHHsie ¥ MPOYHOCTHBIE CBOWCTBA TOPHBIX TIOPOJT

Yropyrue u3MeHeHHs] KOJJICKTOPOB B TIpoIlecce pa3pabOTKU HIKCIUTyaTallid HEQTSHBIX U

ra30BbIX MECTOPOKICHUI

TepMoaMHAMUYECKHE CBOMCTBA Ia30B M HE(PTETa30BBIX CMECEi

[110THOCTP M BSI3KOCTh ra3oB

HanpsixenHoe cocTosiHME TOPOJT B YCIIOBHSIX 3aJI€TaHUs B MACCUBE

Bnusinve naBieHus: Ha KOJUIEKTOPCKHUE CBOMCTBA MOPOJT

9. MHccrnenoBanue CBOMCTB IIACTOBBIX HE(TEH

10. I3meHenue cBoiicTB He(TH B mpeeraax HePTEHOCHON 3aJIeKn

11. PacTBOpUMOCTB ra3oB B HEPTH

12. PacTBOpUMOCTb ra30B B BOJIE MO JABJICHUEM

13. CocTositHue OoCcTaTOYHOMU (CBSI3aHHOI) BOABI B HEPTSIHBIX U Ta30BBIX KOJUIEKTOPAX M METOMBI ¢
OnpeeIeHUs

14. CocTosiHue nepexoHbIX 30H He(hTh — BOJIa, HE(Th — ra3 U BojJa — ras

15. Bnusinue cTpoeHus YIJIeBOJAOPOIOB, NABICHHUS W TeMIeEpaTypbl Ha (a30oBble MpEBpallleHUs
ra30KOHJICHCATHBIX CUCTEM

16. Cxemsbl (a30BBIX MPEBPAIIEHUAN YTIIEBOAOPOIOB

17. Kputnueckasi Temneparypa U KpUTHUYECKOE JaBICHHE MHOTOKOMIIOHEHTHBIX YTIJI€BOJOPOIHBIX
cMmecen

18. BmarocoaepxaHre MpUPOIHBIX Ta30B U Ta30KOHICHCATHBIX CUCTEM. BIUSHUE BOJIBI Ha (pa30BbIC
IIPEBPAILECHHS YTIIEBOJIOPOIOB

19. Munepanu3anus rniacToBO1 BOJIbI

20. ®usuueckre CBOMCTBA INIACTOBLIX BOJ

bl e
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YueOHo-MeTOAMYECKOE O0ecTieueHHe IJIsl CAMOCTOATEIbHOM padoThI

Kgecko B.b., ®usuka mnacta [ QnektpoHHbIi pecypc]: Yueonoe mocodue / KBecko b.b., KBecko H.I'.
- M. : Undpa-Umxenepus, 2018. - 228 c. - ISBN 978-5-9729-0209-5 - Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN9785972902095.html

MonenupoBaHue NMPUPOIHBIX pe3epByapoB HedTu U rasza. JlaGopatopusiii mpakTukyMm. Henemos
M.B. MoaenupoBanue TPUPOTHBIX pe3epByapoB HePTH © Traza [DIEKTPOHHBIN pecypc]:
nabopatopubiii npaktukym/ HemenoB M.B., Epemmna H.B., JlorsunoBa T.B.— DnexTpos.
TekcToBbIe ManHble.— CtaBpomnois: CeBepo-KaBkasckuii henepanpubiii yausepeuret, 2015.— 111
c.— Pexxum nocrtyma: http://www.iprbookshop.ru/63103.html.— DBC «IPRbooks».
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14.
15.

16.
17.
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19.
20.
. MOXHO 71 U3MEpUThH MOBEPXHOCTHOE HATSKEHUE MEXKAY ABYMS pas3zelia MOPOIbI-KUAKOCTH U
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22.
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24.

25

29.

30.

7. OueHo4YHbIe CPeACTBA

7.1 Bornipochl K nepBoil pyOekHoil aTTecTanun
Kakwue Bupl pa3oBbIX EPEX0I0B BEIIECTBA BCTPEYAIOTCS B HEPTEIIPOMBICTIOBO MPaKTHKE
YTo ABIAIOTCS YCIOBUSIMM PaBHOBECHS (Da3 BO BCEX YACTSIX CHCTEMBI
Korz[a HACTylnarOT B MHOTOKOMITIOHCHTHBIX CUCTEMAX YCJIOBUA PABHOBCCHUSA (1)213
Ha xaxue nBa BUJIa MOApa3IeAOTCs Bee (pa30Bble IEPEXOIbI
Kakwue sBist0TCS MpOCTEHIIMMH IpUMepaMu (a30BBIX NEPEXO0A0B IEPBOTO poja
YTo MpouCXOaUT B NPOLIECCE UCTIAPEHUS BEIIECTBA
Kakwue a¢dexTs 0TcyTCTBYIOT IIpH (ha30BOM IIepexo/ie BTOPOro poja
Ecnu cocrositHue Tena MeHseTCsl HeMPEPBIBHO, TO KaKO# €ro (ha30BbIi Mepexo/1 BTOPOro pojaa
Kakumu moryT ObITh IpUMeEpHI (pa30BOTro mepexoja BTOpOro poaa

. UeM oTiIn4aroTCsA KPUTHYECKHE SIBJIEHUS OT (pa30BBIX [IEPEXO0B BTOPOrO POAa

. Uto HabmrogaeTcs Mpu KPUTHUECKUX SIBJICHUAX, KaK U TIpU (a30BBIX MEPEX0AaxX BTOPOTO poja

. UTo HenpepbIBHO U3MEHSETCS IIACTAX B IIPOLECCE IKCIUTyaTallud MECTOPOKICHUM

. 'me 0co6eHHO MHTEHCUBHO NMPOUCXOAAT HETIPEPHIBHBIE MPOLIECCHl U3MEHEHHUS! COCTaBa ra3o0BOM

U SKUJKOH (a3 ¢ IepexoJoM pa3IMuHbIX YIIIEBOJOPOI0B U3 OJHOH (a3bl B IPYTYIO

Uro npencrasisier coboit HedrsiHoM muacT

Kakyto momniaib MOKeT COCTaBIIATh HHOT/Ia MOBEPXHOCTh OPOBBIX KAHAJIOB cofiepKaluxcs B 1
M° HeTecomepKAIIKX TOPOS

UYto oka3pIBaeT BIUSHUE HA (POpMHUpOBaHHE 3aJIekKEN YIIIEBOAOPOIOB

Uto B CBOIO OYepe/ib 3aBUCUT OT CBOMCTB BOJIbI U YIJIEBOJOPOJIOB U OT IPUPOJIbI TOBEPXHOCTHU
TOPHOM OPOJIBI

Kak Ha3biBaeTcst CIOCOOHOCTD BEIIECTBA CMAYUBATHLCS BOJIOH

Kaxk Ha3sIBaeTcst ciocOOHOCTH BEIIECTBA HE CMAYNBATHLCS BOLON

C KakvMU NOHSTHSIMU CBA3aHO MMOBEPXHOCTHOE HATSKEHUE

NOpO/IbI-ra3a
Kakoli BennunHON XapakTepru3yeTcsi UHTCHCUBHOCTh CMAUUBAHUS

K xakuM moBepXHOCTSM OTHOCSITCSI CHITUKAThI, KAPOOHATHI, OKUCIIHI JKeIe3a

Kaxkoit mapameTp 3aBHCHT OT CTPOSHUS MIOBEPXHOCTH, aICOPOIINH KUIKOCTEH M Ta30B, HATHIHS
[TAB, Temneparypsbl, 1aBIeHU, JIEKTPUUECKOTO 3apsiia

. [lpununanue (cuerieHne MOBEPXHOCTEN) pa3HOPOJHBIX TeJl Ha3bIBACTCA
26.
27.
28.

UTo Tak)Ke MCIONB3YIOT I XapaKTePUCTHKH CMAaUYHBAOLINX CBOUCTB KUAKOCTH (Z=Wa/Wi.)
Kakoe 3HaueHne nmeer 0OBIYHO TEMJIOTa CMAYUBAHUSA AJIS IOPUCTBIX U OPOIIKOOOPA3HBIX TeEll
Kakoit pexuM ra3oBbIX MECTOPOKACHUN BO3HHMKAET TaK K€, KaK M Y HE(PTAHBIX 3aJIexkel, Ipu
HaJIMYMU aKTUBHBIX KPacBbIX BOJ WJIH IIPU HCKYCCTBEHHOM 3aBOJHEHUH TUIACTa

Kakoit pexxum 3anexu (MM PeXUM PaCUIMPSIONIETOCs Ta3a) BO3ZHUKAET MPH YCIOBUH, KOTJa
€IMHCTBEHHBIM MCTOYHHMKOM SIBJIIETCSI DHEPIHs CaMOr0 CKaToro rasa, T.€. KOIrZa IUIaCTOBBIC
BOJIbI HE aKTHBHBI

YTo yMEeHBINAIOTCS B CKBaXXMHE BCIEACTBUE OOpa30BaHUSA B IUIACTE CMOJIO-MAapaMHOBBIX
OTJIOXKEHUU U 7151 O0pHOBI C HUMH IPOTPEBAIOT MPU3a00HHYIO 30HY WM 00pabaThIBaiOT 3a00i
JUIS yIAJIEHUs OTI0XKEHUHN IPYTrMMH CPEACTBAMHU

Oopa3zen aTTrecTAlMOHHOIO OMJIeTa

ATTECTAIIMOHHBIN BUJIET Ne 1
1. Kakumu MoryT ObITH IpUMeEpHI (Pa30BOTO IIEPEXoja BTOPOTO poia
2. Yem OTIIMYAIOTCS KPUTUUECKHE SBICHUS OT (Da30BBIX MEPEXOI0B BTOPOTO pojIa
3. Yro HaOmroaeTcs Mpy KPUTHIESCKUX SIBICHUSX, KaK ¥ IPU (Da30BBIX Epexo1ax BTOPOTro poja
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11.
12.

13

15.
16.

17.
18.

19.
20.

21

22.
23.

24.

25.
26.
27.
28.
29.

30.
31.

32.
. Uem 0OBsCHSIETCS HAMOOBITNE 3HAYCHHUS HEPTEOTIaYM B YCIIOBUSX BBITECHEHUS HEDTH BOJIOM

33

34.

7.2 Bonipochl KO BTOPOii py0e:kHOM aTTecTaluu
Kakoe BiusiHIE OKa3bIBaET MO pe3yiabTaTaM HaOMI0IEHU MHOTHX HCCIIEOBATENeH, MOBBILICHHE
TPaJueHTOB [aBJICHHWI B IUIacTe Ha HedTeoTmady 3anexkeid He(TH, TPUYPOUYCHHBIX K
HEOJTHOPOIHBIM KOJIJIEKTOpam
B kakux cimydasix mposiBISIeTCsI YHEPTHUSl pACTBOPEHHOTO B HEPTH
Ha kaxue Tpu 30HBI YCIIOBHO MOKHO pa30UTh HE()TEBOJAOHACHIIICHHOCTD 10 JUIMHE TUIacTa MpH
BBITECHCHUU HE()TU BOJIOM
[louemy c yBenMuYeHHEM BOJOHACHIIEHHOCTH, Hampumep A0 50 — 60 %, yBennuuBaercs
KOJIMYECTBO BOJIbI B IOTOKE
Kaxk aBuxyTtcst HETh U BRITECHSIONINN €€ areHT B TIOPUCTOM Cpelie
Kakumu BHENTHUMHU areHTaMU BBITECHSACTCS HEPTh U3 3aJIeKel IPH HATTIOPHOM PEKHIME
Kakoii areHT ncnosnp3yetcst HauboJiee 4acTo JIsl BBITECHEHUS HEPTH U3 I1acTa
Kaxkyto Bogy npuHSTO Ha3bIBaTh OCTATOYHOU
K kakuM YHCTO BOJOHOCHBIM IIJaCTaM IPUYPOUEHBI BOJIbI, 3aJIETAIOIINE BBIIIE U HUXKE
HE(TEHOCHOTO TIacTa

. Kak nHaspBarot BOABI, MPUYPOUYCHHBIC K BOJOHOCHBIM IIPOINIACTKaM, 3aji€raroimumM B CaMOM

HE(TEHOCHOM IIJIacTe
Kak npuHATO Ha3bIBaTh BOJIBI, 3AMOIHSIONIME TOPHI KOJIEKTOPA IO 3aJICKbIO  BOKPYT Hee
Uro 3aneraer B OOJIBIINHCTBE MECTOPOXKICHHI BMECTE C HE(PTHIO U Ta30M B IIIacCTE

. B kakux miactax MoryTt ObITh JOCTUTHYTHI KO3 duimeHTs HedTeoTnaun 10 60 %
14.

Kakux 3HaueHU MOXKET JOCTUYb HEPTEOTIaua, €CIIM YCIOBHs OJIaronpHusITHBI AJIs IPOSBICHUS
SHEPI'UH Ia30BOM LIANKH, IPU BBITECHEHUU HE(THU ra3zoM

K uemy cBoauTCS pOoib Ta30BOM IIANIKY, KAK KICTOYHHUKA Ia30BOM SHEPIrUn

YeM 3amosHsAeTCS YacThb NOP MPH yCa ke HeTH BCIEACTBUE HEMPOU3BOIUTEIBHOIO YMEHBIIIEHUS
o0beMa He(TH IIpU BBIJICICHUH U3 HEe ra3a

B uem 3axmrouaeTcst olHa U3 IPUYUH HEOOIBIIOH 3 (HEKTUBHOCTH PEKUMA PACTBOPEHHOTO ras3a
[lon meiicTBUEM KakoW CHIIbI MMPOMCXOAUT MPUTOK HE(TH K CKBAXKHUHE TOCIIE U3PACXOJOBAHUS
ra3oBoil PHEPrMM W MAJCHUS IJACTOBOIO [aBJIIEHUE 10 TaKUX IPEAEIOB, IMPHU KOTOPBIX
JanbHeHas 3KCITyaTalus CKBaXHH CTAHOBUTCS ManodPPeKTHBHOMN

[Touemy razoBslii akTOp, YBEINYUBAACH 10 HEKOTOPOIO0 MAaKCUMyMa, 3aT€M YMEHbIIAETCs
YemMy BHayase criocoOCTBYIOT Iy3bIPHKH T'a3a, BHIACIUBIINECS U3 PACTBOPA, pACIIUPSACH

. Uto oOpa3zyeTcst mpu M3BJICUCHUH HE()THU M3 CKBAXWH B NMPU3a00MHON YacTH muiacTa, KoTopas

pacnpocTpaHsieTcs B TIy0Ob 3aJIeXKH 110 MEpe €€ IKCIUTyaTaluu

Kak MoskeT OBITh YITydIlleHa TEXHOJIOTHUS 3aBOJHEHUS

O yeM CBUAETENBCTBYET HEOOJbINNE 3HAUCHHUS KO3(uumeHTOB HedTEeoTaauu eCTEeCTBEHHBIX
KOJIJICKTOPOB

YeMm emme ompenessercss KOJIMYECTBO IUICHOYHOH He(TH Kpome MepeyHcIeHHBIX (aKTOpOB,
CTPOCHHUEM MOBEPXHOCTH MUHEpAJIa i Pa3MEPOM YICITbHOM MOBEPXHOCTH MTOPO.T

UeM NOKpHIBAET IMJICHOYHAs HEPTH MOBEPXHOCTH TBEPOH a3kl riacta

YeM 00BsICHSICTCS MOSIBIICHUE 30H, HE TIPOMBIBAEMBIX BOJIOH U CIIa00 IPEHUPYEMBIX ra30M

Uro B 3HAYUTEIHHOMN CTENCHM BIHsIET HA He(TEOT AUy IJIACTOB

YMEHBIIECHHUIO YETO CITOCOOCTBYET BBICOKAS BSI3KOCTh HEPTH MO CPABHEHUIO C BSI3KOCTHIO BOJIBI
Kyna nepememaercs HeTh B mpoliecce paclIMpeHus Ta3a, Korja MepBOHAYaIbHO MPOUCXOAUT
s dexTuBHOEC BBITECHEHHE HepTH M3 TUIaCTa TIPH CPABHUTEIBHO HEOOJBIIONH €ro
ra30HACHIIIEHHOCTH

Yem oObsicHsieTCss HU3Kass 3(P(EKTUBHOCTh BBITECHEHHS HE(PTH Ta30M, BBIICISIOMIMMCS W3
pacTBopa, KOTOPBI UMEETCS B IUTACTE, IPU HEOOJBIINX COOTHOLICHUAX BA3KOCTEH ra3a u HeTu
Ycrynaer nmu 3 PEKTHBHOCTD, IO CPABHEHUIO C JPYTUMH UCTOYHHKAMH TUTACTOBOM SHEPTHH
Kakoii ctocoOHOCTBIO 0071a/1a€T BO/Ia IO CPAaBHEHHIO C T'a30M JIJIsl BRITECHEHHS He()TH U3 I1acTa

M0 CPABHEHUIO C Ta30M
Ot yero 3aBUCUT HedTEOTAaUA



35.
36.
37.
38.
39.

40.

Kakux 3HayeHHW# MOXET IOCTUTHYTh He(TeoTAaya, €ClIM CeTKa PACHOJIOKEHHS CKBAXUH
IUIOTHAs, a BOJHBIE (DAKTOPBI 3HAYUTEIbHbIE

UTto npuHATO Ha3bIBaTh KOAPPHUIUEHTOM HePTEOTIauH TIacTa

Kakue 3anexu HeTH BCTpeyaroTCs yalle B PakTHKe

B kakoM ciydae u3 MoJenu HEOJHOPOIHON MOPUCTOW cpelbl HEPTHh Jydllle BBITECHSETCS C
YBEJIMYEHUEM CKOPOCTH ITPOABUIKEHHS BOJOHE(PTIHOTO KOHTaKTa

Uro oxazanoch, NpU BBITECHEHWH He(TH COOCTBEHHOH IIaCTOBOM BOJOH, oOIanaromien
HEUTPAIIbHON CMaYUBAEMOCTHIO

Kakoii BbIBOJ TMO3BOJSET caeNaTh aHAIU3 pe3yabTaTOB OOJBLIOrO YHUCIA HCCIEAOBAHHM,
HOCBALIEHHBIX Mpo0ieMe MOBbIILIEHHS He(PTEOTAAUH

Oopa3zen aTTecCTAalMOHHOIO OMJIeTa

—

el Sl

Sl AR

10.
11.
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17.

18.

19.
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22.

ATTECTAIIMOHHBIN BUJIET Ne 1
Yro 3ameraer B OOJIBIINHCTBE MECTOPOKACHUH BMECTE ¢ HE(THIO M r'a30M B ILIACTE
B kakux mimactax MOTyT OBITh TOCTUTHYTHI K03 punmeHTsl Hedreoraauu 10 60 %
Kakux 3Ha4eHUI MOXKET TOCTHYb HeTeoTaaua, €CIIU YCIOBHS OJarONPHUSITHBI IS MTPOSBICHUS
SHEPTUHU Ta30BOM MIANKH, IPU BHITECHEHUH HE()TH ra3oM

7.3 JKk3aMeHALMOHHbIE BONPOCHI
Kakwue Buibl (pa3zoBbIX Mepexo/I0B BEIIECTBA BCTPEUYAIOTCS B HEPTEIPOMBICTIOBON MPAKTHKE
C yeM HanboJee YacTo MPUXOIUTCS UMETH JIENIO0 TPOMBICTIOBOMY HUHKEHEPY
Ckonpko (a3 MOTYT COCYIIECTBOBATh B TEPMOAMHAMHYECKOM PAaBHOBECUU OIHOBPEMEHHO B
cUCTeME, HaXOASIIEHCs B yCIOBUAX KaKoro-mmoo ¢pa3zoBoro nepexona
Yto ABISIOTCS YCIOBUAMH paBHOBECHS (a3 BO BCEX YACTAX CUCTEMBbI
Korpma HacTymaroT B MHOTOKOMIIOHEHTHBIX CHCTEMaX YCJIOBUS paBHOBecHs (a3
Ha xakue nBa Buaa noapasaenstorcs Bce pa3zoBbie IEPEXO0IbI
Kakue sBustroTcst mpocteimumu npuMepamu (pa3oBbIX Mepexoa0B MEPBOTO poaa
[TpocreitimuMu  npumepamu  ¢$a3oBBIX IEPEXOAOB IEPBOTO pojJia SABISAIOTCA HCIapeHue,
riaBneHre. Kak emre Ha3bIBaeTcs KOJMYECTBO TEIUIOTHI, KOTOpPOE Morjouiaercs (Wiu
BbI/IETISIETCS) TIPH (Pa30BBIX MPEBPAIICHUIX TAKOTO POJIa U3MEHEHUsI 00beMa CUCTEMBI
UTo NpoUCXOAUT B MPOLIECCE UCTIAPEHUSI BELIECTBA
Kaxkue 3¢ ekt oTCyTCTBYIOT IIpH (ha30BOM IEPEX0/I€ BTOPOTO PoJia
Ecnu cocrosiHue Tena MeHsIeTCsl HeMIPEePhIBHO, TO KaKoii ero ()a3oBbIi mepexo BTOPOro poja
Kaknmu MoryT ObITH puMepsI (Pa3oBOTO TIEpexoja BTOPOTo pojia
UeM 0TIHYAIOTCS KPUTHUECKUE SIBICHUS OT (Da30BBIX MEPEXO0I0B BTOPOTO poja
Yro HabmrogaeTcs Npu KPUTUYECKUX SBJICHUSX, KaK U MpHU (a30BbIX Iepexoax BTOPOro poaa
Uto HenmpepbIBHO M3MEHSETCS IUIACTaxX B MPOIIECcce SKCIUTyaTallud MECTOPOXKACHUI
B mporuecce skcrutyaTaniii MECTOPOXKJIEHUIN B IUIACTaX HEMPEPhIBHO M3MEHSIIOTCS J1aBJICHHE,
KOJIMYECTBEHHOE COOTHOIICHHUE ra3a u He(hTH, a UHOTAA U TemrepaTypa. Kakumu HenpepbIBHBIMU
M3MEHEHHUSIMHU 3TO COMPOBOKAACTCA
I'te 0co6eHHO MHTEHCUBHO MPOUCXOIAT HETPEPhIBHBIE MPOLIECCHl M3MEHEHUS! COCTaBa ra30BOM
U JKUJKOH (a3 ¢ IepexoJOM pa3IMuHbIX YIIIEBOJOPOI0OB U3 OJHOH (a3bl B APYTYIO
UeMm monb3yrOTCS Al pacueTa KOJMYECTBA M COCTaBa Tas3a, BBIACISIONICTOCS U3 HEPTH MPHU
pPa3IUYHBIX JaBJICHUAX M TEMIIEpaTypax, KOJMYEeCTBa M COCTaBa OEH3MHOBBIX (PpaKIMid,
CoJIepKaIUXCs B rase, u T. 1.
Yro nmpeacrasisieT coboit Hedrsnoi miact
Kakyro miomaap MOKeT COCTaBISITh MHOT/IA IOBEPXHOCTh TOPOBBIX KAHAIIOB COECPKAIIUXCS B |
M® HedpTecoaepKalux Hopos
UeMm 3amoHSAETCS 9acTh MOP MPHU ycaaKe HEPTH BCICICTBUE HEMPOU3BOIUTEILHOTO YMEHBIIICHUS
o0beMa HepTH TIpH BBIZICTICHUH U3 HEe Ta3a
B 4em 3akiogaercst oJjHa U3 NPUYIHH HEOOIBIION 3()PEKTUBHOCTH PEeKUMA PACTBOPEHHOTO rasa
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B kakux npenenax uaMeHsiercss HeTeoTAaya miacTa, Mpyu U3pacxo0BaHUU Ia30BOI SHEPTUU U
nepexoe K SHEPruU CHIIbI TSHKECTH

[lon meiicTBUEM KakoW CHIIbI MMPOMCXOAUT MPUTOK HE(TH K CKBAXKHUHE TOCIIE U3PACXOJOBAHUS
ra3oBoil PHEPrMM W MAJCHUS IJACTOBOIO [aBJIIEHUE 10 TaKUX IPEAEIOB, IMPHU KOTOPBIX
JanbHeHas 3KCITyaTalus CKBaXHH CTAHOBUTCS ManodPQeKTUBHOMN

[Touemy razoBslii akTOp, YBEINYUBAACH 10 HEKOTOPOIO0 MAaKCUMyMa, 3aT€M YMEHbIIAETCs

C xakoro MmoMeHTa 3QQEeKTUBHOCTb BBITECHEHHUSI HE()TU ra3oM Bce Oosiee n Oosiee MOHMKACTCS
[0 Mepe YBEIMYCHMs Ta30HACHILIEHHOCTH MOp IUIACTa BCIEACTBUE IIPOpbIBA Ta3a B 30HBI
MOHMKEHHOTO JIaBJICHUSl MO Ta30HACBHIIICHHBIM YYacTKaM M KPYIHBIM TOpaM, 3allOJHEHHBIM
ra3oM

YemMy BHayase criocoOCTBYIOT My3bIPHKH T'a3a, BHIACIUBIINECS U3 PACTBOPA, pACIIUPSACH

UYrto oOpa3yeTcst mpu M3BJICUCHUH HE()THU M3 CKBAXXWH B NMPHU3a00MHON YacTH Tuiacta, KoTopas
pacnpocTpaHsieTcs B TIy0Ob 3aJIeXKH 110 MEpe €€ IKCIUTyaTaluu

Kak MoskeT ObITh yiy4dllleHa TEXHOJIOTUS 3aBOJHEHHUS

O yeM CBUAETENBCTBYET HEOOJbINNE 3HAUCHHUS KO3(ULmeHTOB HedTeoTaauu eCTeCTBEHHBIX
KOJIJIEKTOPOB

B kakux 30HaX M y4acTKax MOXET OCTaBaTbcsid HE(Th B 3HAUMTEIBHBIX KOJIWYECTBAX KPOME
MJICHOYHOH M KaMWJUISIPHO yAepKaHHOW HedTH

UYeMm emme ompenensercss KOJIMYECTBO IUICHOYHOH He(TH Kpome MepedyHCcIeHHBIX (aKTOpOB,
CTPOEHHUEM MOBEPXHOCTH MUHEpAJIA M pa3MEPOM YI€IbHOMN MOBEPXHOCTH MOPOJ

UeM NOKpHIBAET IMJICHOYHAS HEPTH MOBEPXHOCTH TBEPOH a3kl riacta

YeM 00bsACHAETCS MOSIBIIEHUE 30H, HE IIPOMBIBAEMBIX BOJIOM U Cl1a00 IPEHUPYEMBIX ra30M
Kakoe ctpoenue mactoB Haubosee CylecTBeHHas IPUYNHA HETOIHOM 0TIauy HeTH TIaCTOM
YTo B 3HaUMTEIBHOH CTENEHN BIMUAET Ha HEPTEOT1auy MJIaCTOB

YMEHBIIECHHUIO YETO CIIOCOOCTBYET BBICOKAS BSI3KOCTh HEPTH MO CPABHEHUIO C BA3KOCTHIO BOJIBI
YeM 00bsACHsAETCS HU3Kast He(PTEOTAaya €CTECTBEHHBIX KOJUIEKTOPOB

Uto oka3bIBaeT 3HAYUTEIbHOE BIUSHIE Ha He(hTEOTAauy 3a1ekeil ¢ Ta30Boil mankon

Yem 00yCIIOBIIEHO B OCHOBHOM JajibHEHIIIEe CHIDKEHHE (P(EKTUBHOCTH PACIIUPEHUS Ta30BOM
IIANKA, YTO TPUBOJUT K MPOPBIBY raza K CKBa)XKMHAM dYepe3 KpYyMHbIE KaHalibl U Ooisee
IPOHMIIAEMBIE 30HBI II1acTa

Oo0pa3en OusteTa 11 IK3aMeHa

MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA POCCHIZCIfOﬁ OEJIEPALINN
I'POBHEHCKUU I'OCY JAPCTBEHHbLIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHHu akagemuka M. J[. MUJIMOHILIMKOBA
Wuctutyr__HedTH M Ta3a  mpoduiib «IKCIUTyaTalus U 00CTyKHUBaHUE OOBEKTOB 100bIYN
HeTH» cemectp

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

2. PacckaknTe © pe3ylnbTaTaX OIBITOB, IpoBedeHHBIX IILA. PeOummepom, M.M.
Kycakosem, K.E. 3undenko.

5 Jlaitte onpenenenne ko3gdmenTa HedTeoTIaqm.

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




7.4 Texymuii KOHTPOJIb
Oopa3zen 3axaHust

Onpenenenne kapOOHATHOCTH FOPHBIX MopoA Ha npudope Kuapka

3.1 O0mue mon0KeHUs

[lon xapbonamunocmelo TOPHBIX MOPOJ TOHUMAETCS COAEP)KaHUE B HEH COJel yrojabHOMN
KHUCJIOTBI: U3BECTHAKA, JOJIOMHUTA, [TOTaIla, cuaepuTa u ap. KapOoHaTHOCTh BbIpa)kaeTcsi B MACCOBBIX
IPOLIEHTAX.
Omnpenenenne KapOOHATHOCTU FOPHBIX MOPOJ OCHOBAHO Ha XMMHUYECKOM pa3jIoKEHUH KapOOHATOB
IIPYU BO3JICHCTBUY COJISTHOM KHUCJIOTOM U HA y4YETE YIIEKUCIIOro ra3a, BBIIACIAIOMErocs IPU peaKkuu:

CaCOs + 2HCI = CaCl; + H2O+ CO» 3.1

M3BeCTHSIK COCTABIISIET OCHOBHYIO YacTh COJAEpPKAIIUXCS B IOPOJie KapOOHATOB.

B cBs13u ¢ 3TUM moAcUeThl 00BIYHO BenyT 1o oTHomeHuto kK CaCOs.

[Tpu onpenenennu KapOOHATHOCTH CYHIECTBYIOT TPH CIIoco0a ydera yriieKUCIoro rasa:

» c1noco0, OCHOBaHHBIM Ha TUTPOBAHUHU PacxXoja COJSHOW KHUCJIOTHI MPH B3aMMOJCHCTBHH C
KapOoHaTamu;

» BECOBOE oOmpenesieHue yriekucsioro raza. Croco0 OCHOBaH Ha B3BEIIMBAHMHM OCTaTKa
HOpOJbl, OCBOOOKICHHOTO OT KapOOHATOB, JHMOO CcaMOW YIJIEKHCIOTHI, KOTOpas
yJIaBIUBAETCS CHEHAIbHBIM MPUOOPOM C H3BEeCThIO. B 000MX ciy4asx aHaiu3 MOMKET
IPOM3BOIUTHCS CYXUM UM MOKPBIM CIIOCOOOM;

» Haubojee MPOCTHIM, MEHEe TPYAOEMKHM H JOCTATOYHO TOYHBIM CHOCOOOM OTpeIeICHUs
KapOOHATHOCTH SBJIsSIETCS OOBEMHBIM MM Ta3oMeTpuueckuii crmocod6. OH OCHOBaH Ha
U3MepeHn o0beMa YTIIEKUCIIOro ra3a B CIEHMAIbHOM JIOBYIIKE. DTOT CIOCOO MOJIYYH
IIMPOKOE paclpoCTpaHeHHE B JabopaTopHsix (U3MKHU IUIacTa MPEIUpPUATHI U HAy4yHO -
HCCJIEIOBATENLCKUX MHCTUTYTOB HE(TAHOM MPOMBIIIIIEHHOCTH.

3.2. Onucanue JJa60PaTOPHON YCTAHOBKH
[Tpubop Knapka (puc. 3.1) cocrout u3 tepmocrara 9, peakiimoHHOW KoJIObI 1, 3MeeBuKa 6,
GropeTkr 3, TpaayupoBaHHOH Ha 75 cM® ¢ genenmamu 0,2 cM’, UMIMHApPA 4 ¢ OTBEpCTHEM s
MOCTYIICHUST aTMOC(HEPHOTO BO3yXa B IPOCTPAHCTBO MEX Y IIHJIMHIPOM 4 M MEpHOM OIOPETKOi 3,
YPaBHUTEIBHON KOJOBI 5 ¢ KpaHOM § M Pe3WHOBBIM HUIAHTOM 7. B peaknnoHHYIO K00y BCTaBJIEeH
CTaKaHYUK 2 IJIS COJISTHOM KUCIIOTEL.

3.3 .Mepbl 0€30aCHOT0 BbINOJHEHHSI Pa00THI
[lepen BbIMONHEHUEM J1a0OPATOPHON pPaOOTHI ClEAyeT O3HAKOMUTHCS C YCTPOMCTBOM
npubopa Kiapka u mociaenoBaTeabHOCTBIO TTPOBEeACHHS padboT. Bo n30exaHue MOJIOMKH M packoia
CTEKJISTHHBIX JIeTasiel mpuOopa ¥ MoTmaiaHus KUCIOTHI B TJ1a3a, Ha IPYTHUE OTKPHITHIC YYaCTKU Tela U
OJICKTy pabOThl HEOOXOAMMO BECTH OYE€Hb OCTOPOKHO, 0€3 PE3KHUX JBUKCHUM.

Puc. 3.1 Ilpu6op Knapka

Jlnst onipenieneHust KapOOHATHOCTH TMOPO/IBI HCTIONIB3YeTCs pa30aBIeHHAs COJISTHAs KUCIIOTA C



KoHUeHTpauuel oT 6 10 10 %. PacTBOp cONSIHON KUCIIOTHI B CTAKAHUMK CJIEAYET HAJUBaTh, JEpikKa
€ro METAIIMYECKUMU [IUMIIAMU.
[Tpu nonagaHuy Ha TEJIO U OJSKIY AaXKe pa30aBICHHON KUCIOTHI CIeIyeT HEMEVICHHO U
TIIATEJIBHO IPOMBITH 3TH YYaCTKH MOJ CUJIbHOM CTpYell BOBI.
3.4. Ilopsinok npoBeaeHNs Ja0OpPaTOPHOI padoThI
PaGoTel 1O ompenenreHHI0 KapOOHATHOCTHM TMOPOJ  BBINOJHSIOT B clexyrolei
[0CJIE0BATEIBHOCTH!

» o0paser mopoAbl B CTYIKE C IIOMOIIBIO ECTUKA U3MEIbYaeTCs B MOPOIIOK. B3BemmBaercs ot
0,5 mo 1 r mopob! U 3ackIlaeTcs B peakIMOHHYIO Kooy 1;

» B CTaKaHYHK 2 Ha MOJIOBUHY BBICOTHI HAIMBAIOT COJISHYIO KHCIOTY. CTaKaHYHMK C TOMOIIBIO
3axBaTa MOMEIIAIOT B KOJIOY | ¥ 3aKpBIBAIOT €€ MPOOKOIA;

» ¢ IOMOIIBIO KOJIOBI 5 ypOBHHU B OIOpeTKEe M IWJIMHIPE YpaBHUBAIOT. BO3MOXHOCTH 3TOTO
o0ecreynBaeTcsi TeM, 4TO KOJIBLIEBOE MPOCTPAHCTBO MEXKY OIOPETKOM M IIMIMHIPOM Yepes
oTBepcTUE coodmaerca ¢ aTMocepoil. 3amuChIBAIOT IMOJOKEHHE YPOBHS JKUAKOCTH B
6ropetke B cM® — Vi;

» OCTOPOXXHO HaKJIOHSIOT K00y | Ha OOK /10 TeX MOp, MOKa KUCJIOTA HE BBUTLETCS HA MTOPOY.
OOpa3yromuiicss Npu peakluud KUCIOTHl U TOPOABI YIIIEKUCHIBI Tra3 IOCTymaeT o
ra3onpoBO/ly B OIOPETKY U BBITECHSIET YacTh BOJbI U3 HEE B LIWIINHAD 4;

» Tocjie TPEKpalleHHss pPeakud BHOBb COBMEUIAIOT YPOBHHM B OIOpPETKE M IMIIMHIPE.
DUKCHUPYIOT HOBOE MOJIOKEHHE YPOBHS B GI0peTke B cM°> — V2 PasHOCTH MeX 1y KOHEYHBIM U
HayaJlbHBIM OTcueTaMu faeT o0beM V BoenuBiuerocs CO2 npu atMocepHOM JaBICHUH U
TeMIIepaType B TEPMOCTATE;

» 3aluCHIBAIOT TEMIIEPATYpPy BOJBI B TEPMOCTATE

» OTMEYaloT IOoKa3aHus 6apoMeTpa.

3.5. O0padoTka pe3yJbTaTOB H3MepPEeHUH

Jlns BBIYMCIIEHUST KapOOHATHOCTH MCIOJB3YIOT (OPMYIy, BBIBEIEHHYIO AJISl TOTO Cilydas,

KOTJja Bce KapOOHATHI PeCTaBICHbI yTIaeKUucIbiM KajbieMm CaCOs
K=17m o, (3.2)
4,4a

rie K- comepxanue kapOOHATOB B MOPO/I€ B MACCOBBIX MPOLIEHTAX;

V — 00b€eM yIJIEKHUCIIOTO ra3a, BBIICIUBILETOCs TIPH PEAKIIMH TTOPOILI C KMCIIOTOM, CM>;

m — macca B Mr 1 cm® CO» nIpu TeMrepaType 1 6apoMeTpHUecKOM AaBJIeHUH BO BPEMs OIIbITa
(ompenensiercst mo Tadim. 3.1);

a — Macca 1opo/ibl, TOMEIICHHOH B PeaklMOHHYIO KoJoy 1, T;

4,4 — xoapdunuent mis nepexoaa ot COz k CaCO3 moydaemslii (¢ yaeToM BeipakeHust K B
% un Maccel CO2 B Mr) U3 TOro, 4To Ipu peakuuu cosssHod kuciaotel ¢ CaCOs Ha 100 maccoBbIX
enuuni] CaCO3 npuxoautcs 44 maccosbie enuHUIBI CO2

3.6 Onpenesnenue NOrpelIHOCTH U3MepPeHHUI
JUJ1s1 OLlEHKM OTHOCUTENIBHOM MOrPEIIHOCTH HCIIONIB3YETCs CIEAYIONIEE BEIpaXKEHUE:
W=+ AK/K= i[AI/l+AI/2+M+M]X1()O%,
|8 v, m a

rae  AViu AV2- COOTBETCTBEHHO a0COJIFOTHBIEC TIOTPEITHOCTH OTCUYETOB HAYaILHOTO M KOHEYHOTO
TIOJIOKEHMS! YPOBHEH KUMIKOCTH B U3MEPUTENIbHOM OropeTke 3, cm®

Am - aGCONMIOTHAS MOTPENIHOCTh OMPE/IENECHHUS ITIOTHOCTH YIJIEKHCIIOTO ra3a, MI/CM;

Aa - abcoI0THAsI MOTPEUTHOCTh U3MEPEHHUSI MacChl MMOPOJIBL, T.

ITpu pacueTe OTHOCUTENBHOM NOTPEIIHOCTH ONpeeIeHUs KapOOHATHOCTH CIIEAYET IPUHSATS!
AV1i=AV;=0,2 cM’; Am = 0,003 mr/cm’; Aa = 0,01 .

AGCOoIIOTHAs OTPEIIHOCTD ONPEENIAETCS 110 BBIPAXKEHUIO:

AK =KXV oy
100

rae K — xap6onaTHOCTB MOpOIBI, % Macc.,

W — oTHOCHUTENBHAS IOTPELIHOCTD, %o.




OnucaHue nokasarejiei u KPpUTCPUCB OLICHUBAHUS KOMHGTGHHHP’I Ha Pa3/IMYHbIX 3Talax ux (I)OpMI/IpOBaHI/IH, OIMHUCaHUC HIKaJIbl OLICHUBAHUA.

Tao6anna 6
Mna eMbIe De3 ATEI OCBOE Kpurepun oneHuBaHusi pe3yJibTaToB 00y4eHH sl HanMeHOBaHHE
JAHHUPYEMBI JbTATHI 0CBOCHHUSA
Py ROMI;IeTyeH . menee 41 6aJL10B 41-60 6asoB 61-80 6a1108 81-100 6a1108 OlIEHOYHOTO
I (Hey10BJIETBOPUTEJIbHO)|(Y10BJIE€TBOPUTEILHO) (xopomo) (OTJIMYHO) cpeacTaa

ITK-5.Cnioco6HOCTh 0OPMIIATH TEXHOJIIOTHYECKYIO, TEXHUUECKYIO, TPOMBICIIOBYIO JOKYMEHTALUIO 110 OOCITY>KUBAHUIO M SKCILTyaTallil 00BEKTOB
He(TerazoBoi OTPACINU B COOTBETCTBUHU C BEIOpaHHOH cepoit mpodeccuoHanbHOM eI TeTbHOCTH

3HATB: MOHSTHSA u BUBI
TEXHOJIOTHYSCKOM, TEXHUYECKOH U
MPOMBICTIOBOM  JOKYMEHTalluu U

NpeIbsBIsIEMblE K HUM TpeOOBaHUS;
BUJBI U TpPeOOBaHHUS K OTYETHOCTH,
OCHOBHBIC ~ OTYETHBIC JIOKYMEHTHI,
CPOKHM TIPEIOCTaBJICHHUS, aJITOPUTMBI
(dbopMUPOBaHUS OTYETOB.

®parMeHTapHbIe
3HaHUS

Henonursle 3Hanus

CdopmupoBaHHEIE,
HO CozieprKaliye
OTJeNIbHBIE TIPOOEITbI
3HaHUS

CdhopmupoBaHHbIe
CHCTEMAaTHYECKHE
3HAHUS

YMerb: ¢opmMHupoBaTH 3aABKH Ha
IPOMBICIIOBBIE UCCIICIOBaHMS,
noTpeOHOCTh B MaTEpUaIax.

YacTuuHble yMEHUS

Henonubie ymeHnus

YMeHUs MOJHEIE,
JIOTyCKaIOTCS
HEOOJIbIINE OLINOKH

CdhopmupoBaHHbIe

yMEHUs

Baanern: HaBBIKAMH BEIECHUS
MPOMBICTIOBOM  JOKYMEHTAIlUU |
OTUYETHOCTH.

YacTuyHOE BiIaJIEHUE
HaBBIKAMU

Hecucremarnueckoe
HpI/IMeHeHI/Ie HaABBIKOB

B cucrematnueckoMm
MIPUMEHCHUN
HaBBLIKOB

IATINIATZQINATOO

VYcmemnoe u
CUCTEMATHYECKOE
MIPUMEHEHNE HaBBIKOB

3agaHus s
KOHTPOJIbHOM
paboThI, TECTOBBIC
3aJlaHusl, TEMbI
pedeparos,
OMIIeTHI

ITK-8. CrtocoOHOCTh OCYIIECTBIISATH OPraHU3aIMI0 padoT MO ONEPATHUBHOMY COMPOBOXKIECHUIO TEXHOJIOTMYECKHX MPOILIECCOB B COOTBETCTBUH C BEIOPAHHOM
cepoii mpodeccnoHaTbHOMN NeITETEHOCTH

3HaTh: METOABI OpraHu3aluu padoT
TEXHOJIOTUYECKHUX IPOLECCOB
He(Tera3o0BOro KOMILIEKCA.

®parMeHTapHbIC
3HAHUS

Henonurle 3Hanns

CdopmupoBaHHEIE,
HO cojiep Karue
OTJIeTIbHBIE TIPOOEITBI

CdhopmupoBaHHbIe
CHCTEMAaTHYECKHE
3HAHHS

3agaHus s
KOHTPOJIBHOU
paboThI, TECTOBBIC




YMerb: TpPUMEHSTH
TEXHOJIOTUIECKUM nporeccam
HedTerazoBoro - KOMIUIEKCa IS
OopraHu3anii  paboThl  KOJUICKTHBA
UCTIOJTHUTEIICH; MPUHUMATh
UCIIOJHUTEILCKUE — PEIICHHS  TpPH
pa3bpoce MHEHUH U  KOH(IHMKTE
WUHTEPECOB;  ONpPENENATh  MOPSI0K
BBITOJIHEHUSI pabOT; OpraHU30BbIBAThH
U TPOBOJUTH MOHUTOPHHT PabOT
He(TEra3oBoro 00BEKTa;
KOOPJIMHUPOBaTh paboTy mo cOopy
MPOMBICJIOBBIX JTAHHBIX.

3HaHUA 10

®parMeHTapHbIC
3HAHUS

Henonurle 3Hanns

CdopmupoBaHHEbIe,
HO CcofIepKaIne
OTJIeTIbHBIE TIPOOEITBI
3HAHUS

CdopmupoBaHHbIE
CHCTEMATUYEeCKHE
3HAaHUA

Baanerb: HaBBIKAMH OpTaHH3AIUA
OTIePaTUBHOTO COTIPOBOKICHUS
TEXHOJIOTUYECKAX  TPOIECCOB B
COOTBETCTBUHU C BBIOpaHHOW cdepoii
poeCCHOHATLHON IeATEILHOCTH.

®parMeHTapHbIe
3HaHUS

Henonursle 3Hanus

CdopmupoBanubie,
HO CoJiepIKalue
OTJeNbHBIE TIPOOEITbI
3HaHHS

CdopmupoBaHHbIE
CHCTEMAaTHYEeCKHE
3HaHUS

3aaHuA, TEMbI

pedeparos,
OMIIeTHI




8. OcobennocTn peanqu3anvm JTUCHMILVIMHBI AJ HHBAJIHWI0B U JIMII ¢ OrPAaHUYCHHBIMU
BO3MOKHOCTAMH 3/10POBbS

Jlisg ocyliecTBiICHHUs] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAaEMOCTH U MPOMEKYTOUHOU
aTTecTaluy 00y4aromuXxcs Co3/1aHbl (POH/IBI OLIEHOYHBIX CPEJICTB, AAANTUPOBAHHBIC /11 HHBAJIUI0B
U JIMI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI U MO3BOJISIIOIINE OLEHUTHh AOCTH)KEHHE UMU
3aIJIaHUPOBAHHBIX B OCHOBHOHM 00pa30BaTENbHOM MporpamMMe pe3ysibTaTOB OOYYEHHUS M YPOBEHb
c(hOpMUPOBAHHOCTH BCEX KOMIIETCHIMH, 3asABJICHHBIX B 0Opa3oBaTenbHOW mporpamme. dopma
IPOBEJCHUS TEKyIled aTTecTaluy Ul CTYACHTOB-MHBAJIMIOB YCTAHABIMBAETCA C YYETOM
WHIUBHUIYATBHBIX TICUXO(PU3NUECKIX 0COOCHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpe, B (popMe TecTupoBaHus U T.1.). [Ipu TecTpoBaHMU Ui CIaOOBUIAIINX CTYJCHTOB
UCIOJIB3YIOTCS (DOHIBI OLIEHOUHBIX CPEJICTB C YKPYNMHEHHbIM IpudToM. Ha sx3amen npurnamiaercs
COIIPOBOKIAIOIINH, KOTOPBIM OOECIeYyrMBaeT TEXHHUUYECKOE COMPOBOXKACHUE CTyAeHTy. llpu
HEOOXOUMOCTH CTYJCHTY-MHBAIMUY MPEAOCTABISETCS TOMOIHUTEIFHOE BPEMS JJsi MOATOTOBKU
OTBeTa Ha dK3aMeHe (M 3auere). OOyvaromumecs: ¢ OrpaHHYCHHBIMU BO3MOKHOCTSMHU 310POBbS U
oOydaroniuecss MHBaJIMIbI OOECIEUMBAIOTCA MMEYaTHHIMU M DJIEKTPOHHBIMH 00pa30BaTeIbHBIMU
pecypcamu (IpOrpaMMbl, Y4eOHBIE MOCOOMS Al CaMOCTOSTENhHOW paboThl U T.1.) B (opmax,
aJaNTHPOBAHHBIX K OTPAaHUYECHUSIM UX 370POBbsI U BOCHPUATHS WH(OPMALIUU:

1) JUIS. NHBAJIUAOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI 110 3PEHHUIO:

- AJs cJenbIX: 3aJaHus JJIs BBINOJIHEHHWS Ha CEMHHApaX M MPAKTHUYECKUX 3aHATHUSX
oopmisitoTest penbedHO-TOUeUHBbIM mmpudToM bpaiinsg wim B BHIE 3JEKTPOHHOTO JTOKYMEHTA,
JOCTYIHOTO C MIOMOIIBIO KOMITbIOTEpA CO CHEHATM3UPOBAHHBIM POTPaMMHBIM 00ecTiedeHUEM IS
CJIETIBIX, JMOO 3aYUTHIBAIOTCS ACCUCTEHTOM; NHCHMEHHBIC 3aJlaHHs BBINOJHAIOTCS Ha Oymare
penbe@HO-TOYEUHbIM 1pu@TOM bpaiiis win Ha KOMIBIOTEpE CO CIEeUHaTIU3UPOBAHHBIM
IPOTrPaMMHBIM 00€CIICUEHUEM JIJIs1 CIICTIBIX JINOO HAAUKTOBBIBAIOTCS ACCUCTEHTY; 00 yJaromuMCes 15
BBIMIOJIHEHUS]  3aJaHUsl TOpU  HEOOXOAMMOCTH  MPEIOCTABISAETCS KOMIUIEKT IMHCbMEHHBIX
NpUHAAIIEKHOCTEH U Oymara Juisi mucbMa penbeHO-TodeuHbIM mpudTom bpaiins, koMmbeioTep co
CHeHaI3UPOBAHHBIM IPOrPAMMHBIM 00€CTIEYEHUEM JIJIS CIICTIBIX;

- AJs caaGoBUAALIMX: OOECIEeYMBACTCS MHIUBUAYaJbHOE PAaBHOMEPHOE OCBEILEHHE HE
meHee 300 mokc; oOydaromuMces Ui BBIMOJIHEHUS 3a/1aHUs IPU HEOOXOJMMOCTH MPEI0CTABIISIETCS
YBEIUYMBAIOIIEEe YCTPOWCTBO; BO3MOXKHO TaKKe HCIIOIb30BaHHE COOCTBEHHBIX YBEIMYHMBAIOLINX
YCTPOMCTB; 3a1aHUS JUISI BHIIOJHEHUS 3aaHui 0(OPMIISIIOTCS YBEITUUEHHBIM IIPUPTOM;

2) JUIS. UHBAJIUAOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 310POBbsI IO CJIYXY:

- I TIYXHX H cjaadocablmiammx: oOecreuynBaeTcs HalIWyhe 3BYKOYCHIIMBAIOIIEH
anmaparypbl KOJJIEKTUBHOTO TIOJIB30BAHUS, P HEOOXOIMMOCTH 00yYarOIIUMCS MPEI0CTABISACTCS
3BYKOYCHUJIMBAIOIasl ammapaTypa WHIWBUIYaJbHOTO IOJIb30BAHMS; MPEIOCTABIAIOTCS YCIyTU
CYypOOIIEPEBOAYHUKA;

- JISl CJIeNOIJIyXHX [OITYyCKaeTcsi MPHUCYTCTBUE ACCUCTEHTa, OKAa3bIBAIOLIEr0 YCIyru
TudIoCcypaonepeBoAUnKa (IOMUMO TPeOOBAHUH, BBIMOJHSIEMBIX COOTBETCTBEHHO JUISl CIEMBIX U

TITyXuX);

3) IV JIUI] C TSDKENIBIMUA HApYIICHUSIMU PEUH, TIyXHX, CcIa0OCHBIIIANMX JEKIUH U
CEMHHapBbI, IPOBOIUMBIE B YCTHOH (pOopMe, MPOBOJATCS B MUCBMEHHOU (hopMe;
4) Ul UHBJIWJOB U JIMI C OTPAaHMYEHHBIMH BO3MOKHOCTSMHM 370POBbSl, HMEIOIIMX

HApYUIEHHUsI ONIOPHO-IBUIaTeILHOTO anmapara:

- AJid JIML ¢ HApYHICHUAMMU OIIOPHO-ABUTATCIIBHOTO allliapaTra, HapyICeHUAMU IBUTATCIIbHBIX
(GyHKIUIT BEepXHUX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHUX KOHEYHOCTEHl: MUCHMECHHBIC 3aJaHus
BBITIOJIHAKOTCA Ha KOMIIBIOTCPEC CO CHCHHUAJIM3UPOBAHHLBIM IMPOTrpaMMHBIM obecrieyeHEM WIIN
HAJIMKTOBBIBAIOTCSI ACCHCTEHTY; BBIINOJHEHHE 3aJaHUi (TECTOB, KOHTPOJIBHBIX PAa0OT), IPOBOJHMBIC
B IMCbMEHHOH (opMe, IPOBOISATCS B YyCTHOM (hopMe ImyTeM orpoca, Oecebl ¢ 00yJaronMCH.



9. Y4eOHO-MeTOAMYECKOE U HH(POPMALMOHHOE 0O0ecnevyeHue TUCHHIIINHBI

1. Ksecko b.b., ®usuka miacra [DnekTpoHHbIi pecypc]: Yuednoe nocodbue / Ksecko b.b.,
Ksecko H.I'. - M. : Undpa-Unxenepus, 2018. - 228 c. - ISBN 978-5-9729-0209-5 - Pexum
noctyna: http:// www.studentlibrary.ru/book/ISBN9785972902095.html

2. MonenupoBaHue HPUPOAHBIX pe3epByapoB HepTH U Trasza. JIabopaTOpHBIN MPAaKTUKYM.
Henenor M.B. MozaenupoBanne mpuUpOJHBIX pe3epBYyapoB HEPTH U raza [DIEKTPOHHBIN
pecypc]: mabopatopusiii mpaktukym/ Henermos M.B., Epemuna H.B., Jlorsunosa T.B.—
OnekTpoH. TekcToBble maaHHbIe.— CraBpomnosb: CeBepo-KaBkasckuii ¢eaepanbHbIi
YHUBEPCUTET, 2015.— 111 c.— Pexum JOCTYyIIA:
http://www.iprbookshop.ru/63103.html.— 3BC «IPRbooks.

3. Hedts u ra3 [Dnexrponnslii pecypc] / - M. : ['opnas kuura, 2013. - 272 c. - ISBN 0236-
1493-2013-48 - Pexxum noctymna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

4. IlonomapeBa I'.A. VYraeBomopombl HedpTn u Taza. DUNKO-XUMHUYECKHE CBOMCTBA
[DnexTpoHHBIN pecypc]: yuebHoe mocobue/ IlonomapeBa I'.A.— DIEKTPOH. TEKCTOBBIC
nanabie.— OpenOypr: OpenOyprckuii rocymapctBeHHbINH yHHBepcuteT, ObBC ACB,
2016.— 99 c¢— Pexum pnocryma: http://www.iprbookshop.ru/61419.html.— 35BC
«IPRbooks»

5. Tlerpakos /I.I'. PazpaboTka He(TSHBIX U Ta30BBIX MECTOPOXKICHHUH [ DIEKTPOHHBIN pecypc]:
yueOnuk/ Iletpako JI.I'., MapmamoB [[.B., Makctotua A.B.— DneKkTpoH. TEKCTOBBIE
nanaple— CII6.: HaumoHanbHBII MUHEpPAIbHO-CBIPHEBON  YHHBEpCUTET «I OpHBII»,
2016.— 526 c.— Pexxum moctymna: http://www.iprbookshop.ru/71703.html.

6. Jlusunnes [1.H. Pa3paboTka HEDTIHBIX MECTOPOXKICHUN [ DNEKTPOHHBIN pecypc]: yueOHoe
nocobue. Kypc neknuii/ Jlusunues [1.H., Cuzop B.®d.— DnekTpoH. TEKCTOBBIC TaHHBIC.—
Crasponons: CeBepo-KaBkazckuii ¢enepanbubiii ynusepcutet, 2014.— 132 ¢.— Pexum
noctyna: http:// www.iprbookshop.ru/63127.html.

7. JanmioB A.A., ABTOMaTH3MpOBaHHBIE I'a30pacIpPEIEIUTEIbHbIE CTAHIIMU [DIEKTPOHHBIN
pecype] / HammnoB A.A. - CII6. : XUMU3AAT, 2017. - 544 c. Pexum npocryna:
http://www.studentlibrary.ru/book/ISBN9785938083059.html

10. MarepuajbHO-TeXHHYECKOEe OOecriedeHne U CHUIINHbI «PU3uKa HePTIAHOTO U
ra3oBoro miacra»

JIns mpoBeleHUs JIGKIMU TOJB3YIOTCS IUIaKaTaMH, MakKeTaMH (JIeHcTByroIas MOJENb -
dboHTaHHAs apMaTypa, CTAHOK-Kadaika) ¥ 000pyA0BaHUSI.

Texuuueckue cpeacTBa 00ydeHUs — COCPEOTOUYCHBI B 1aboparopusix kadenpsr «kbPOHI M»
(71a0. 2-26 u 2-30).

B nabGopatopum copepikaTcsi 3JMEKTPOHHBIC BEPCHUM JIGKIUH METOAMYECKHX YKa3aHHH K
BBINOJIHEHUIO PAKTHUECKUX 3aJaHUH.
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