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TEMA 1 - OCHOBHBIE ®U3UKO-XUMHNYECKHUE CBOMCTBA. PACUET
KOHIIEHTPAIIMN XUMHNYECKNX PEATEHTOB

BaxusIil actiekT paOoThl HHKEHEpa M0 pacTBOPaM BKIIFOYAET XMMUYECKHUI
aHaJu3 pacTBOPa, MOCKOJIbKY OIMpPEEICHHbIE XUMUYECKUE XaPAKTEPUCTUKU MOTYT
CEPBhE3HO MOBJIUSTH Ha TTOKa3aTean pacTBopa. Takyke BBIUYHCICHUS HEOOXOIUMBbI
JUUISL OTIPE/ICIICHHS] KOHILICHTpALMH 11 00paboTKH.

KonnenTpanus pactBopoB

KOHHGHTpaHI/IH pacTBOpa €CTh MEpa KOJIMYCCTBA BCUICCTBA, PAaCTBOPCHHOI'O

B OTIpeIeIECHHOM 00beMe MIIH Macce pacTBOPA.
Omo svipaxcaemcs pa3iuyHbvIMU CNOCOOAMU:
— Macca pacTBOPIEMOro BB-Ba/00BEM PacTBOPa — KI/M°, MI/JI M T.11.;

— Macca pacTBOpsAEMOro BB-Ba/mMacca pactBopa — %, 10JIM, I/KT; IpH

MaJIbIX KOHIEHTPAIUSIX UMEET MECTO BhIpakeHUe 1 MI/KT.
— 00BEM pacTBOPsIEMOTO BB-Ba/00beM pacTBopa — %0.

Monaprnocms (M) ucnionszyercs g gabopatopHoro ananusza. Pactsop 1M
COJIEP>KUT OJIMH MOJIb BelecTBa (MOJIEKYJISIPHBIA BEC B rpaMMax) B OJHOM JIUTpPE

pacTBopa.

C _Tl
My

Hopmanvnocmo (N): pactBop IN coaepXUT OIMH MOJIb BeLIECTBA
(MONeKyIsIpHBINA BEC B TpaMMax), IeJIEHHBIN Ha €ro BaJIGHTHOCTh, B OJTHOM JIUTPE

pacTBopa.

_ m %1000
N7y s My

Monsanvhas konyenmpayus U MOJISUIBHOCTD IMOKAa3bIBAET, CKOJIBKO MOJIEH
PACTBOPEHHOTO BEIIECTBA COACPKUTCA B OJHOM KHUJIOTPAMME PACTBOPUTEIIA.

m

Cm

M * Mpacreopurens
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Ipumep: [locuntarh Maccy KaJdbIIMHUPOBAHHOW COJIBI, HEOOXOAMMOM ISt
HeliTpanu3anuy MoHOB Kanbius B 100 m® pacteopa ¢ xonnenTpanueit Ca** =1000

MI/I1.
Na,CO; + Ca?* => CaCO; + 2Na*;
Penienue

W3 ypaBHeHMs BUIHO, 4TO oauH MOJb NayCOs pearupyer ¢ OJHUM MOJIEM
Ca?". MonekynspHas Macca KaJlblUHAPOBAHHOM co/bl paBHa 106, kansmus — 40,1
(. Homyuaaem, uto 106 T Na,CO; pearupyior ¢ 40,1 r Ca?*. Cnenosarensno 100 m3

OypoBoro pacteopa coaepxkar 1 kr/m® ma 100 M>=100 kr Ca?".

CrnenoBaresibHO, Macca HEOOXOJUMOM KalbLIMHUPOBAHHOW COJbI paBHA:

106/40,1 na 100 xr= 264 kr
3agaun

1. B 280 r Boab!l pactBopriin 40 T ritoko3bl. OnpeaenanuTe MacCOBYIO JTOIIO

I'IFOKO3BI B ITOJIYYCHHOM PaCTBOPC.

2. Kakyro maccy pactBopa ¢ MaccoBoH jaojei kapoonarta HaTpust 20% Hano
npubaBuTh K 1 Kr pacTBopa ¢ MaccoBoil moisei cynbdara kanbius 50%, 4T0ObI

MOJIYYUTh PaCTBOP C MacCOBOM JoJiel cynbdara kanbius 10%?

3. Cmemamu 300 r pacTBopa ¢ maccoBoil nosei BemiectBa 25% u 400 T
pactBopa ¢ maccoBoit goisieit 40%. Onpenenure MacCoBYIO JOJIIO BEIIECTBA B

pactBope. (33,6%.)

4, Kakas Macca BOJIbI M pacTBopa ¢ MaccoBoit qoieid ryapa (C1gH30045) 0,4

noTpedyercs mis mpurotosiaeHus 500 r pacTBopa ¢ MaccoBoit moneit ryapa 0,127

5. Beruucnure MOJSPHYIO U HOPMAJIbHYIO KOHIIGHTPAIIMM PAaCTBOPEHHOTO
BEIIECTBa: a) €clii B pacTBope oObeMoM 740 MJI COAEPKUTCS CHIIMKATa HaTpus
maccoit 50 r; 6) eciu B pactBope oobemMoMm 0,65 11 comepKUTCs XJIOpUJ HATpUA

maccou 25,35 1;



6. Omnpegenure Maccy pacTBOPEHHOTO BELIECTBA, COJEPIKAIIETOCS B
CJIEAYIOIINX pacTBOpax: a) pacTBOp 00bemoM 3 11 ¢ koHreHTparuei 0,05 M xinopuaa

xene3a (111); 6) pactBop o6bemom 2 1 ¢ koHIeHTpanueit 0,5 M A1C1 .

TEMA 2 - PEIHEHUE I[TPAKTUYECKHUX 3AZJAY HA YBEJIMYEHUE 1
YMEHBIIEHUE IDIOTHOCTHU BYPOBOI'O PACTBOPA
1 Onpenenenue KoJMYECTBA MIMHOMATEpUAia U BOABI IS MPUTOTOBIEHUS
IJIMHUCTOTO pacTBOpa 3aJaHHOM MoTHOCTU. KonnuecTBo riamHomarepuana (qrg) B
Kr/M° (TJIMHOIOPOIIKA MJIM KOMOBOM TUIMHBI), HEOOXOIMMOE I IIPUTOTOBIEHHS 1

M® IJIMHUCTOTO PacTBOPA 3aJaHHOM IUIOTHOCTH, PACCYUTHIBAIOT 10 (hOPMYIIE:

Pra (p6p - pB)

_ _ My, MpyPra
prn = pa |1~ 158 100pB]

Arn =

TJ€: Pry - ILOTHOCTD MIMHOMATEPUANA, KI/M;
Pop - TWIOTHOCTH OYPOBOTO pacTBOpa, Kr/m>,
Ps - TWIOTHOCTH BOABL, Py = 1000 Kr/Mm3,
My, - BIQXKHOCTH TIIMHOMaTepuana, %o.
KomngectBo Bommbl (qs) B M3/M°, HE0OXOAMMOE I TIPUTOTOBIEHUS 1 M3
TJIMHUCTOTO PacTBOpPA 3aJIaHHOM IJIOTHOCTH, OTPENICIIAIOT 10 hopmyJie:
P = (1 - prn)/prn
KomuuectBo Boas! (V;) B M3 u rimmHoMarepuana (Q,;) B KT, HEOOXOAUMOE ISt
MPUTOTOBJICHHS 3aJJaHHOTO0 00beMa OYpOBOTO PacTBOpPA, HAXOISAT COOTBETCTBEHHO
o ¢hopmyam:
VB = V6p * (g
Qm = V6p * qrn
2 OrmpezneneHne KOJMMYECTBA TIMHHUCTOTO PpacTBOpa, 0OOpa3yromerocs
caMo03aMecoM IpH pa30ypUBaHUU TIMHUCTBIX Mavyek paspesa. O0obem riuHbl (Vg )
B M°, mepexopsieli B OypoBOil pacTBOp B IpoOLECCE Pa3OypHBaHUS TJIMHHUCTOM
MMAYKH, 3AJIETAlONEd BO BCKPBIBAEMOM CKBaXKMHOW T€OJIOTHYECKOM pas3pese,

pacCUUTHIBAIOT 110 hopMyJie:



V., =1,785*d?h

rae: dc - AMaMeTp OTKPBITOTO CTBOJIA CKBAKUHBI, M;

h - MOIIHOCTE TJIMHUCTOW TAYKH, TOJICKAIICH Pa30ypUBaHUIO, M.;

Ecnu rmuHUCTBIX MTayeK HECKOIBKO, UX 00bEMbI CYMMHUPYIOT.

Maccy uuctoit rimHbl (Myy;) B KT, Mojjiexarieii pa3oypruBaHuio (3a BEIYETOM
COJIEp>KaIIMXCS B HEH MecKa U JPyTux IpuMeceit), onmpeaesioT Mo GopmyIe:

M., = [1 - Hr/loo] “Prn* Ven

rae: Il - conepkaHue necka u Apyrux npumecei B riimHomarepuaie, %.

O6beM TimHKMCcTOrO pactBopa (Vi, ) B M°, MOIy4aeMOro CamMO3aMeECOM,

HAXOJUTCS 1O opMyJIe:

_ Mrjl(prn - pB)

Pra (p6p - pB)
a 00weM Bogbl (V) B M3, HEOOXOAMMEIH 1S 3TOTO, - 110 (OpMYyIIE:
Vrp (pm - p6p)

Prn — Ps

3 Onpez[eneHHe KOJIMYCCTBA YTSKCIINTCIIA, H€06XO,[[I/IMOI‘O I YTAKCIICHUA

rp

VB=

OypoBOI0 pacTBopa.
KonugecTBo yTsikenutes (qyr ) B KI/M>, KOTOpoe TpeOyeTes st yTshkenenus 1
M3 GypOBOTO pacTBOPa, MMEIOLIETO TIEPBOHAYAIBHYIO IIIOTHOCTD Pgp, 0 TNIOTHOCTH

Popy>» MOYKHO paccuuTaTh Mo (HopMyJie:

pyT (py6p - p6p)
_ _ Myr  MyrPyr
Pre = Pyop |1 =100 * 1OOpB]

qu =

TJIE: Pyr - INIOTHOCTD YTSDKEUTENS, KI/M°;
Pysp - TWIOTHOCTH YTSKENEHHOTO OYPOBOTO pacTBopa, Kr/m>;
Myy - BIAXKHOCTD YTSKENUTENS, Y.
ITonmHoe konmmuecTBO yTsikenuTens (Qyr) B KI', HEOOXOAUMOE ISl YTSKEIICHUS
W3BECTHOTO 00BeMa OypOBOTO pacTBOPa, OMPEAEIISIOT 1O hopMyJIe:
QyT = V6p "yt
4 Omnpenenenne o0beMa BOJbI, HEOOXOIUMOM Jjisi pa3daBiieHUs OypOBOTO

pacTBopa



Konuuectso Boapl (Vs ) B M3, KOTOpOE TpebyeTcs st pa30aBieHus OypOBOTo
pacTBOpa C IETBI0 CHIKEHUS €T0 INTIOTHOCTH, HAXOIAT 10 opMyIie:
_ V6p(p6p - ppa36)
Ppaze — Ps

TJIE Ppass - ILIOTHOCTH Pa3baBIEHHOTO GypoBOro pacTBopa, Kr/me,

Ve

5 CmemmBaHue OYpOBBIX PACTBOPOB, UMEIOLIUX pa3HbI€ MIIOTHOCTH
Ecnu nmeetcst u3BecTHbll 00beM OypoBOro pactBopa Vg, IMIIOTHOCTBIO Pgp , @
TaK)Ke UMEETCsl Ipyroil OypoBOW pacTBOP MIIOTHOCTBIO Pros (Pop < Pros ), TO OOBEM

3

BTOpOro OypoBoro pacTBopa (Vi) B M°, KOTOPBI HEOOXOAMMO JOO0ABUTH IS

YBEJIMYCHHUS TTIOTHOCTH TIEPBOTO PACTBOPA C Pop [0 Pyop » OTIPEILIIAIOT IO (hOpMYyIIE:

V6p (py6p - p6p)
Va06 = .

Pro6 — Pyop

3angauu:

7. OnpenenuTs CKOJIBKO MOTPeOyeTcs OEHTOHUTOBOM IMIMHEI (qr,; =2,5 r/cM®) u
BOJIBI, YTOOBI IIOJYYUTh PACTBOP, 00BEM KOTOPOro Vip— 50 M3, a IJIOTHOCTE
qep = 1,5 r/em®
8. Onpenenuts KOMUYECTBO YTAIKENUTENS TIOTHOCTBIO Py =4,3 r/em®,

KOTOpOo€ HeoOX0IMMO A00aBUTh K OypOBOMY pacTBOpY [IJisi YBEJIMYEHHUS €Tro
IIOTHOCTH JI0 Pg, = 1,6r/cm’. B Gyposoii pactBop obsemoM Vgp = 10 Mm°,
IIOTHOCTBIO Pgp, = 1,2 r/cm® no6aBeno Qp = 2 T GEHTOHUTA IUIOTHOCTBIO Pg = =
2,6 /e,

Q. OnpenennTs KOIUYECTBO CyXOH TJIMHBI INIOTHOCTBIO (ry = 2,6 T/cM®,
KOTOPOE HEOOXOAMMO 100aBUTh K 00BbeMy Oyposoro pactsopa (Vep = 10 M)
IJIOTHOCTBIO P, =1,15 r/cm® U1 yBENMUEHUS MIIOTHOCTH PacTBOPA 0 Psp =1,25
r/cm®

10. Ompenenutsb MIOTHOCTH OYPOBOTO PACTBOPA, ECIIH K 00BEMY OYpOBOTO
pactBopa (Vgp. = 40 M°) mmotHOCTBIO pg, = 1,5 r/cm® noGaButh Vip = 20 m°

OypOBOro pacTBOpa MIIOTHOCTHIO P, = 1,25 r/cm®



11.  Onpenenuts KOIUYECTBO OYpOBOrO PacTBOPA INIOTHOCTHIO Pgp, = 1,15
r/cm® 106aBnsgeMOro kK 6ypoBOMy PacTBOPY JUISl YMEHBIIEHHS €r0 IUIOTHOCTH OT
Pep’ =

1,35 r/em® o 1,2 r/em®. O6beM HMPKYJIUPYIOMIETO OYpOBOTO PacTBOpa B
CKB@XHHE COCTaBIsIET Vip, = 30 M°,

12.  Omnpenenutb KOJIUYECTBO BOJABI, J0OABIsIEeMON K OypOBOMY pacTBOpPY
JUIs YMCHBIIECHUS. €€ IUIOTHOCTH OT Pgp = 1,3 10 pgy = 1,1 r/cm®. O6beM

LIUPKYJIHPYIOIIEro OypoBOro pacTBOpa B CKBAKMHE COCTaBIAET Vi p = 60 M>,

TEMA 3 - PACUET OCHOBHBIX ITOKA3ATEJIEN ITPOLIECCA
I'MJIPABJIMYECKOI'O PA3PBIBA ITIUVIACTA
OcHOBHBIMH pacu€THbIMU NOKa3zaressiMu npouecca I'PII sBisercsa naBieHne
paspblBa IUIACTa, Pacxol pabouuX JKUIAKOCTEW M IECKAa, paguyC TPELIUH, YUCIIO
HACOCHBIX arperaToB U aBTO LUCTEPH.

1. Onpenensem naBieHue paspsoiBa miacta; B MIla

Pp =Ppr.— Pt Ppac s

(1)
riae P - BepTukanbpHOE ropHoe napienue, Mlla;
P,.. - mmactoBoe masinenue, Mlla;
Ppac - AaBII€HUE pacCIOEHUS TOPHBIX MTOPOA, IPUHUMAIOT Py, = 1,5 MIla
BepTukanbHOe ropHOE JaBIIEHUE COCTABUT:
P..=p,&H (2)
TJIE pr— IIIOTHOCTD BBINIENEKAIMX TTOPO, pr =2500 kr/m?;
g — yCKOpeHHe CBOOOTHOTO TaICHHUSI;
H — rmyOuHa CKBa)KUHBI, M.
2. JlaBnenue Ha ycThe cKBakuHbl, MIla

Py:Pp_p)Kr['g'H—i_APTp

(3)
T'AC Ps.n. - IIOTHOCTD JKUIKOCTHU C IICCKOM, Kl“/M3

P = Pan (1= Bp) +Pp Py (4)
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TJI€ P x.n. - INIOTHOCTD XMIKOCTU MECOHOCHUTEIIS, Kr/M°;

Pu _ 00bEMHAsT KOHIICHTpAITUS TTECKa B CMECH;

P - ITIOTHOCTH NeCKa, MPUHUMAaeM: p,; =2600 kr/m3.

CH//
_ /Pxu
- 7
R

/ Pu

B

+1
()
rae Cr - KOHIIEHTpalus IeCKa B CMECH, 3aBUCUT OT BS3KOCTHU KUJIKOCTH-
neckoHocuTens 1 Temna eé 3akauku, Cr =250...300 kr/m®, s 1 BapuaHnTa puMem
250 xkr/M®, st 2 — 280 xkr/m®, mmst 3 — 300 /v,
ITotepu naBnenus Ha TpeHne AP, (MlIla) paccuntsiBaem o popmyite Jlapcu-

Beiicbaxa:

H-y2

) P

APp=2-
(6)
rae A- Ko3(QQUIMEHT THUAPABIMYECKOIO COMPOTUBICHUS, OMNPEACIIeTCS B
3aBUCUMOCTH OT unciia PeliHonbaca;
V - CKOPOCTb JIBH)KEHUS KHUJIKOCTH B TpyOax, M/c;
dsy - BHYTpeHHUit tuametp HKT, m.
[Ipu  orcyTcTBUM  HEOOXONUMOW  JIUTEPATypbl  MOXKHO  NPUHATH
npuOIMKEHHO L =5,5 M/C.
A =0,035 npu Py =50 mIla*c
A =0,05 ipu iy, =250 mIla*c
A =0,1 pu Py =500 mlla*c
3. O06BEM KMIOKOCTH pa3pblBa YCTAHABIMBAEM HCXOAS M3 KOHKPETHBIX
yciioBuid. 1o ONBITHBIM TaHHBIM O0BEM KUAKOCTH pa3pbiBa U3MEHsIETCS OT 4 /10
6 M3 ma 10 M ToMIMHEI M1ACTA.

4. OnpenensieM 00bEM KHUIKOCTH TTECKOHOCUTEJIS:
_Qn 3
- sM

- (7)

rae Qp- KOJWYecTBO MecKa, Kr (CUMTaeTcs 1esiecooOpa3HbIM 3akauuBaTh 6-10 T

V}K.l’l.

reckKa)
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CH - KOHOCHTpanuA IICCKa B CMCCH, 3dBUCUT OT BA3SKOCTU KHUAKOCTHU-
IIECKOHOCHUTEIIS U TeMIIA €€ 3aKAUKH.

5. OnpenenseM 00BEM MPOAABOYHOM KUAKOCTH TIpH 3akauke B HKT

Vip=0,785-d3,-H,m>

(8)
6. OnpenenseM HEOOXOAMMOE YHCIIO HACOCHBIX arperaTtoB
N- Py-Q
Papa-k ’ 9)

rae Q=0,015 m%/c- Temn 3aKauky;
Parp- pabouee naBnenue arperata, Mlla;
(| — moziaua arperara Ipy JaHHOM JaBJIECHHH, M°/C;
k=0,5...0,8 — ko3 PUIMEHT TEXHUYECKOTO COCTOSIHUS arperara.
3ananue
[Ipow3BemuTe pacdyéT OCHOBHBIX TMOKa3aTesei Ipolecca THAPABIMIECCKOTO
paspsiBa 1iacta (I'PII), ocymiecTBissieMoro B CKBaK1He.

JlaHHbIC 1JI pacyeTa:

HaunmenoBaHue HCXOIHBIX JaHHBIX BapuanTtsl

13 14 15 16 17 18
I'myOuna ckBaxkuusl H, M 1902 2100 | 2500 | 2000 | 2050 | 2350
Tommuua miacta h, m 20 22 21 20 21 22
IInacroBoe naBnenue Pr,, Mlla 20 9,5 15 13 17 19
ITnorHOCTE KUIKOCTH 1011 1000 | 1002 1000 1010 1015

TIECKOHOCHTENS Poc i KI/M°

Bs3kocts JKUJIKOCTH 500 50 250 100 115 150

MECKOHOCUTENS Wxn, MITa*c
BHyTpeHHUI 1namMeTp KOJIOHHBI, MM 146 240 265 200 230 250
[Tomaya arperata TmpU JTaHHOM 0.0197 0.01 | 0.0056 | 0,012 | 0,008 | 0,009

JaBIeHUH, M°/c
Pabouee naBnenue arperara, Mlla 15 17 20 16 19 18

TEMA 4 - COCTABJIEHUE MATEPUAJIBHOI'O BAJIAHCA BYPOBBIX
PACTBOPOB
Konnenmst matepuansHOoTO Oayianca Oa3WpyeTcsi Ha 3aKOHE COXPAHCHHUS
Macc.

[. O6mumit 00beM SKBUBAJICHTEH CyMME 00bEMOB KOMIIOHEHTOB 110 MIEPEUHIO
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Voo = V1+V2+V3+Vy+ ...
II. O6mas mMacca 5KBUBaJICHTHA CyMME MacC KOMIIOHEHTOB 110 TIEPEYHIO
Vo6m Po6m = lel + V2p2 + V3p3 + V4p4 +...

[Ipu cocraBieHnn MaccoBOro OajaHca, BO-IIEPBBIX, OINPEACISAIOTCA 110
U3BECTHBIM U HEW3BECTHbIM OOBEMAM U IUIOTHOCTSAM JUISI WUIACHTHU(PHUKALUU
KOMITOHEHTOB WJIH ITPOYKTOB.

Ipumep 1. [IpurorosieHne yTsaKEICHHOTO pacTBOPA

HcxoaHble JaHHbIE

3 ¢ motHocThIO 1,92 KI/M3

[IpuroroButh pactBOp B 00BEME 159 M
comepKamero 57 kr/m® GEHTOHHTA, UCTIOJB3Ys B KAYECTBE YTSKEIUTENS OapHT.

OT06pa>1<a10Tc;1 WU3BECTHBIC ¥ HEU3BECTHBIC IIJIOTHOCTH B OOBEMEL.

Kommonenr ITnotHOCTH (KI/M°) O6neM (M°)

Bona 1000 ?

benTonut 2600 3,5 (pacuer HUXKeE)
bapur 4194 ?

ITpoune no6aBku - -

PactBop 1920 159

Pacuem obvema benmonuma.

Q6eHT ' V6eHT 57 ’ 159
Voenr = = =3,5M°
e T e 2600 "

CocraBistoTcst ypaBHeHUs 0ajaHca Macc U OObEMOB.
Vpacts % Ppacts = Vsomst X Peomst T Voenr X Poenr T Vyran X Py
Vpacr = Vieoms + Voenr + Vyra
B npuBeneHHOM ypaBHEHHH OalaHCa MacC €CTh JIBa HEM3BECTHBIX 3HAUYCHUS
— Vymux U Vionu. 1lepBbIil M3 HEU3BECTHBIX 3JEMEHTOB 00O3HAYaeTcs depes
BBIPAKEHHUE U TTOJICTABIIICTCS B OajlaHC.
159 = Vo + 3,5 + Vyrax
Vyrix = (159 = 3,5) = Viou = 155,5 = Vo
BrIpakeHue moCTaBIsSETCS B MaCCOBBIN OaJIaHC U OTIPEICTISAETCS PE3yIIbTaT.
Vpacrs X Ppacts = Visomst X Promst T Veenr X Poenr T Vi X Py
159 x 1920 = Vyoum 1000 + 3,5 x 2600 + (155,5 — Vo) X4194
305280 = Vo X1000 + 9100 + 652167 — Vior x4194
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Viom X (4194 —1000) = 9100 + 652167 — 305280 = 355987
Viom = 355987 /3194 = 111,45 M3
BTtopoii Hen3BecTHBIN 3JIeMEHT HaX0uTCs 1o popMyie OanaHca 00BEMOB.
Vyrmx = 155,5 — Vo =155,5 — 111,45 = 44 M3
Qyrx = Vymmx X Pymx = 44 M° x 4194 kr/m® = 184 536 kr
CrnencTBeHHO, 11 npurotosienus 159 m> pactBopa ¢ miuoTHocThiO 1,92 r/em®

¢ colepKaHueM O€HTOHHUTa 57 KI/M° HEOOXOOMMBI CIIEMYIONIME PEAreHThl U UX

KOJIMYECTBO:

Bona 111,45 M3

bentonut 9100 kr

Baput 184536 kr

Ipumep 2. IIpuroroBneHne THTUOMPOBAHHOTO PACTBOPA HA BOJAHOW OCHOBE.

HcxoaHble JaHHBIE

OnpeenuTh J0JIM MaTepuaaoB B pacTBope oobeMoM 159 M3 mioTHOCTBIO
1,678 kr/m3, comepxkamiero OGeHTOHUT (koHueHTpamus 42,8 kr/m°), comib
(xonneHTpanus xjaopugos 150 000 mr/i), 6apur.

Pacnpez[enﬂeM IINTIOTHOCTHU U O6TJCMBI, KOTOPbIC N3BECTHLI 1 HCU3BCCTHHI.

KomnoneHT ITnotHOCTH (KI/M°) O6neM (M°)
Paccon ? ?
bentoHuT 2600 2,6(pacuer)
Bbaput 4194 ?

I'oToBBIN pacTBOp 1678 159

Pacuer 00bemMa OEHTOHUTA.

V6eHT _ Q6eHT " Veenr _ 42,8-159 —26M
Péent 2600

OnpedeﬂeHue njiomHocmu paccoJa.

Jlns  ompeneneHus MIOTHOCTH paccolla HENb3s COCTABUTh YpaBHEHHUE
MaTepHalbHOTO 0OanaHca, T.K. O0bEM KPHCTAJUIOB COJIM W3MEHSeTCs IIpH
pactBopenuu. Mcnons3yercs cnefyromas GopMyna ajisi onpeieleHus IIOTHOCTH
PaccosIoB XJIOpKIa HATPUS:

Draccona = 1 + 1,166 x 10 x (mr/n CI) — 8,375 x 1083 x (wr/n CI)2 +
+ 1,338 x 1028 x (mr/n CI)3
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Ppaccona = 111,166 X 10 x (150 000) — 8,375 x 10713 x (150 000)? +
+1,338 x 1028 x (150 000)* = 1 + 0,1749 + 0,01884 + 0,004516 =
=1,1605 r/cm®

CocrapnsieTcs ypaBHEHHE OalaHca Macc U 00bEMOB.

Vpacts Ppacts = Vpaccon Ppaccon T Veenr Poerr +Veapur Poapur
Vpacts = Vpaccon T Veenr + Vapur
Pemraercs cucrema ypaBHEHUN.
159 = Vpaccon T 2,6 + Viapur
Veapur = 159 — 2,6— Vpaccon = 156,4 — Vpaccon
Vpacts X Ppacts = Vpaccon X Ppaccon T Veenr X Poenr + Voapur X Poapur
159 %X 1678 = Vpaccon X 1160 + 2,6 x 2600 + 156,4 — Vpaccon X 4194
266 802 = Vpaccon X 1160 + 6760 + 655941,6 — Vpaccon * 4194
Vpaccon (4194— 1160) = 6760 + 655941,6 — 266 802 = 395899,6
Vpaccon = 395899,6 / 3034 = 130,5
Veapur = Vpacts — Voenr + Vpaccon = 199—2,6 + 130,5 = 25,9
Qoaprr = 25,9 x 4194 = 108624,6
O06BeM npecHOM BOJIbI, HEOOXOIMMOM /1JIS TPUTOTOBJICHHS paccosia 3aJaHHON
IUIOTHOCTH OTpeaensieTcs no GopMysiaM ¢ UCHOIb30BaHUEM TaOJINIL COJIEH.

0,913 x 130,5=119,2

3 COJIEHOro pacTBOpa IIOTHOCTBIO 1678

Wrak, nnsa npurorosinenus 159 m
kr/m® ¢ cogepxanneM 42,8 kr/m® Gemtomura m 150 000 MI/m HMOHOB XlOpa
HE0OXOMMO HCIOJIb30BATh:

I[Ipecnas Boga 119,2 M3

Xnopua Hatpust 395899,6 kr

bentonut 6760 kr

Baput 108624,6 xr

Ipumep 3. CmemmBaHre pacTBOPOB

HcxoaHble 1aHHBIE

B kakux komudecTBaXx HEOOXOAMMO CMEIIATh PACTBOPBI C Pa3IUYHBIMH

IJIOTHOCTSIMU 171 nojiydeHus 159 M2 ¢ mIoTHOCTBIO 1678 KI/M3?
14



Hcnonb3yembie paCTBOPHI:
pactBop Nel — mmotHocTh 1342 Kr/™M3, 00BEM 191 M3;
pactBop Ne2 — mmotHOCTE 1845 Kr/™M3, 06BEM 191 M°.

OHpCI[eHHeM HN3BCCTHBIC U HCU3BCCTHBIC KOMIIOHCHTHI.

Kommonenr TTnoTHOCTB(KI/M®) O6bem(M°)
PactBop Nel 1342 ?

PactBop Ne2 1845 ?
CMemanHblii pacTBOp 1678 159

CocrasisieM ypaBHEHHs OajlaHCa Macc U 00bEMOB.
Vonea X Pronea = V pactst X Ppactsl TVpacrs2 X Ppacts?
Viones = Vpactsi +Vpacrs2
W cHoBa umerorcss ABa HEU3BECTHBIX (V pacsi UV pacrs2). OllpenernsemM
OOBEeMHBIN OanaHC /Jii TEpPBOTO HEM3BECTHOIO W TIOJICTABIIsIEM 3HAYCHHE B
MacCOBBIi OaaHc.
159 = Vpacrst 1V pacs2
VpaCTBZ =159 - VpaCTBl
Pemaem cucremy ypaBHEHMI:
Vonea X Prones = Vpactsl X Ppactsl T Vpacrs2 X Ppacts?
159 %X 1678 = Vpaers1 % 1342 + (159 — V pacre1) x 1845
266 802 = (Vpacrs1 X 1342) + 293 355— (Vpacrs1 X 1845)
Vpacrs1 (1845— 1342) = 293 355— 266 802 = 26 553
Vpaers1 = 26 553 /503 = 52,8 M3
VpaCTBZ =159 -V pactsl
Va2 = 159 — 52,8 = 106,2 m*
CnenoBatensHo, Ul NpUroToBiaeHus 159 m3 pactsopa ¢ mIoTHOCTEIO 1678
Kr/M® creyromue 00beMbl 3ar0TOBOYHOIO PACTBOPA HEOOXOAMMO CMENIAT:
PactBop Nel, minotHocts 1342 kr/m® — 53 M2,
PactBop Ne2, miotHOCTh 1845 Kr/M3 — 106 M.
JlanHBIA TIpUMEp MOXKHO mMpeoOpa3oBaTh B (GOPMYITYy JUISL ONpPEACIICHUS
OKUAAEMOHN TUIOTHOCTH KOHEYHOTO pPAacTBOpA, MOJYYEHHOTO IOCIIEe CMEIIMBAHHMS

JIBYX PacCTBOPOB C MU3BECTHBIMH MapaMETPAMMU.
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(VpaCTBl X ppaCTBl)(VpaCTBZ X ppaCTBZ)

Pron = ,Kr/Mm3
or VpaCTBI + VpaCTBZ
3aoauu:
19. [IpuroToButs pactBOp B 00beMe 200 M° ¢ mrotHOCTHIO 1,85

kr/M3, cozmepskamiero 60 kr/mM® GEHTOHMTA, MCIOJNB3Ys B KAUeCTBE YTSKEIUTENs
Oapur.

20. OmpenenuTh [0OM MarepuMaloB B pacTBope oObemom 172 w3
mioTHOCThIO 1,723 kr/m3, cofepkalero 6eHTOHUT (KoHIeHTpanus 45 kr/M°), comb
(xormeHTpamums xjaopuaos 200 000 mr/m), 6apur.

21. B kakux KoJu4decTBaX HEOOXOAMMO CMEIIaTh PACTBOPHI C PA3TUIHBIMU
IJIOTHOCTSIMU ISl TTOTydeHus 165 M ¢ moTHOCTRIO 1,788 Kr/M3? Hcnionb3yembie
pactBopsl: pacTBop Nel — mnotHocTs 1,456 kr/m3, 066eM 165 M3; pactBop Ne2 —
wiotHocTh 1,870 kr/MS, 0obeM 165 M°.

3

22. IlpuroroButs pactBop B 06beme 100 M® ¢ mmotHOCTBIO 1,65 KI/M3

comepxkamiero 50 kr/m® 6EHTOHMTA, UCTIONB3Ys B KAYECTBE YTSKEIUTENS OapHT.
23. OmnpenenuTs J0OM MaTepuanoB B pacTtBope obbemom 150 w3
mnoTHOCTRIO 1,61 kr/M3, comepkamero 6eHToHMT (KOHUEHTpauus 48 xr/m3), conb
(xonnenTpanus xjaopugaos 300 000 mr/m), 6Gapur.
24. B kakux KOJWYECTBAX HEOOXOAMMO CMEIIaTh PACTBOPHI C PA3TUIHBIMU
IWIOTHOCTAMH tst onydenust 170 m3 ¢ mmotHocTRIO 1,716 KI/M*? Ucnonb3yembie

pactBopsl: pactBop Nel — mnotaocts 1,415 kr/m®, 06bem 170 m3; pactBop Ne2 —

WI0THOCTH 1,625 kr/M°, 00beM 165 M2
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TEMA 5 - PACUET JIMHAMMYECKOU BSI3KOCTU HE®TU

B npaktuke 1066141 HEPTU BCTPEUAIOTCSA Cllydyau OTCYTCTBUA JOCTAaTOUYHOM MH(popManun
0 HEKOTOPHIX CBOWMCTBaX He(TH, HAIpUMEp, O JUHAMUYECKOH BSI3KOCTH Mu. J1s oOIeHKH
OTHOCHUTEJIBHOM BSI3KOCTH HE(TU IPU CTAHIAPTHBIX YCIOBUSIX MOKHO HCHOJIB30BaTh (HOPMYJIbI
N.N. JlyHIOIKNHA:
065808

2
i".]‘,._;_--, = [ml . lIpH “,343 ""-.F'l._“'"-' “,924,

DASERE

08332

2
Myer = [ l Lopu 0L78 =g, = (0,845,

1€ 7],cr— OTHOCHUTEIIbHAS BA3KOCTh HEPTH MPU CTAHJAPTHBIX YCIOBUSX;
py— OTHOCUTEJbHAS TUIOTHOCTh HETH TIPH CTAHIAPTHBIX YCIOBHUSX.
Bsi3kocTh nerazupoBaHHOM HEPTH MOXKHO OMPEACIUTD 10 (opMyIIe:
T’HCT = anTﬁHCT
Nger- 2TO BSA3KOCTh MUCTWUTMPOBAHHOW BOJBI MPU CTAaHAAPTHBIX YCIOBHUSX,
paBHas 1 mIla*c.
3aBUCHMOCTD BSI3KOCTH JIETa3upOBaHHOW HEe(TH OT TeMIlepaTyphbl BBIpaKacTCs
dbopmynoit U.U. JlyHromkuHa:
— _ (CﬁHCT)a
Ht — C
Nyt~ OTHOCHTENIbHAS JMHAMUYECKas BS3KOCTh JIeTa3UpOBaHHOW HedTH mpH
paboueil Temmieparype,
a — Ko3(hPUIIMEHT, ONpeeNsseMbli 10 YPAaBHEHUIO:
1
a= —
1+ b(t - Zo)lg(anCT)
rae b, ¢ — ko3 HUIMEHTHI, 3aBUCSINNAE OT BA3KOCTH JCTasMpOBaHHOW He(TH U
OTpEENsIEMBIE M0 CIETYIOUIUM 3aBUCUMOCTSIM:

Frce b, 1/°C ¢

o™ 1000 0,00252 ' 10
10 =7, <1000 0,00144 ' 100
Moer <10 000076 1000

Jlnst omipenenieHUss KHHEMATUYECKON BS3KOCTH HE(DTH CIENYyeT HCIOJIb30BaTh

CICAYIOIIYIO 3aBUCUMOCTD!
nHt

10_3th

V,+ “KMHEMaTH4ecKas BI3KOCTb JEra3upoBaHHON He(TH NpH paboUHX YCIOBUSX,
Mm?/c,

Nyt~ JUHAMHUYECKAs! BA3KOCTh Jera3supoBaHHONW He(TH MpH paboyuX YCIOBUSX,
mlla*c,

Pyt~ TUIOTHOCTh HEPTHU NpHU pabOYUX YCIOBUSIX.

3apauva: PaccuuTtaTh NMHAMHYECKYIO BS3KOCTb JIETa3MPOBAHHON HepTH mpH
3aJJaHHOM TEMIIEpaType.
Ne OTHOCHUTENbHAS IJIOTHOCTh HEe(TH TIpH | paboyas
BApUAHTA | INIOTHOCTbH IIPH CT.y. pab.y. , kr/m® temneparypa, K

th
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25 0,840 850 278
26 0,825 870 286
27 0,900 863 310
28 0,790 830 307
29 0,840 870 328
30 0,865 860 278

TEMA 6 - PACYET OCHOBHbBIX CBOMCTB ITIOITYTHOI'O HE®TSIHOT'O
'A3A

OCHOBHBIMM ~ CBOMCTBAaMM Ta3a, HEOOXOAUMBIMU JJi1  BBIOJIHEHUS
TEXHOJIOTUYECKUX  pPACUYETOB,  SBISIOTCS: IUIOTHOCTh, MOJISIpHas  Macca,
[ICEBAOKPUTHYECKUE TEMIIEPATYPaA U JABJIICHUE, OTHOCUTENbHAS IIJIOTHOCTD Ia3a o
BO31IyXY, KO3 OUIIMEHT CBEPXCKUMAEMOCTH T'a3a, a TAKKE MACCOBBIM U 0OBEMHBIN
PacxXo/ibl IIIACTOBOTO (IronIa.

Hekoropeie cBOMCTBAa OTHEJIBHBIX KOMIIOHEHTOB IPUPOJIHBIX Ta30B
(MonekyJsipHas macca, IJIOTHOCTh MPHU CTAHJAPTHBIX YCIOBUSIX, KPUTHUYECKUE
TeMIlepaTypa 1 JaBJICHUE).

MouisipHas Macca BelecTBa onpeesieTcs mo Gopmyie aJTuTUBHOCTH (CIOXKEHUS):
M= alMl + azMz +..-+a
rae M —MmoJisipHast Macca OTAEIbHOTO KOMIIOHEHTa KI/KMOJIb;
aj —I0JIs1 KAXKI0r0 KOMIIOHEHTA B CMECH ISl JAHHOTO COCTABA.
[1noTHOCTH Ta3a MpU CTaHJAPTHBIX YCIOBUSAX TAKKE MOKHO OMPENEIIUTH MO
paBUITy AIMTUBHOCTHU.
[I1moTHOCTE ra3a mpu U3BECTHOM MOJIEKYJISIPHOW MAcCCe Ta30BOW CMECHU ITPU
CTaHJAPTHBIX YCIOBHIX BBIYUCISIETCS IO (popmyIie:

Per = 5205
OTHOCHTENbHAS TIOTHOCTh Ta3a MO BO3LYXY MOXET ObITh OIpeIelIeHa 110

dbopmye:
p

pBOB

ﬁ =
Pyos- ILIOTHOCTB BO3yXa, KI/M°
[Tpu pacueTax ciieyeT MIOMHUTD, YTO INIOTHOCTH BO3TyXa IPH HY COCTABIISCT
1,293 xr/m3, a mpu crangaptHbIx 1,205 kr/Mm3,
Jlist onpenenenus kKodhpuimeHTa CBepXCKUMAeMOCTH Z HEOOXOIMMO 3HATh
MICEBIOKPUTHICCKYIO TEMIIEpPAaTypy W JaBJICHWE, KOTOPHIC BBIYHCISIOTCS TIO
dbopmymnam:
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Pop =Py +3,P 5 +--+3a,F

KR ntnl-

T 3y Tn|:-1 + HZTHPZ + -t ﬂllrrPrl'l.'

nEp —

P.pi-KpUTHYECKOE JaBICHUE OTAEIbHBIX KOMIIOHEHTOB ra30oBou cMecu, MIla

Tipi — KpUTHYECKAs TEMIIEpaTypa OTAEIbHBIX KOMIIOHEHTOB Ia30BOM CMECH,
K.

B cmywae oOTCyTcTBHS JaHHBIX T1I0 KOMIIOHEHTHOMY COCTaBy rasa
MICEBAOKPUTUECKHUE TTAPAMETPBI MOKHO OMPEAETUTH, UCIIOIB3YsI OTHOCUTEIIHHYIO
IJIOTHOCTH ra3a Mo BO3AyXY:

Bip = 4,937 — 0,464p
Toxp = 171,5p + 97

[To BBIYKCIEHHBIM MapaMeTpaM MOXKHO OIPEACIUTh MPUBEIACHHBIC

MapaMeTphl Ta30BOM CMECH:

P = Ppa6
K Pmcp
T = Tpa6
MK Tmcp

Pya) Tpag~ COOTBETCTBEHHO JaBICHME M TEMIlEpaTtypa MpH pabodnx
JABJICHUSX.
KoaduuueHT cxxumMaeMoCT YUUTHIBAET OTKIOHEHUE CBOMCTB MPUPOJAHOTO

ra3da OT 3daKOHOB UJCAJIbHOT'O Ia3a.
0,0241Ppx

1—1,68 * Ty + 0,78 * T® + 0,0107 * Ty
Ha ocHOBaHMUM TOJyYEHHBIX JaHHBIX MOYKHO OIPEACIIUTHh IUIOTHOCTH Tra3a
pyu paboOUYnX YCIOBUSX:

z=1

_ pCTP pa6TCT
ZPCTTpa6

3apmaya. B pesynbrare OJHOKPATHOIO pa3ra3upoBaHUs IJIACTOBON HedTU
nosryueH HedTsiHOU Ta3. Coctas raza: CHs — 0,46; CoHg —0,17; CsHg— 0,21; C4H1o
— 0,16. Jlna pabGoumx paBiACHUN U TeMIepaTypbl HEOOXOIUMO PACCUHUTAThH
MOJIEKYJISIPHYIO MacCy BBIJICIMBIIETOCS ra3a, ero MIIOTHOCTh MPU HOPMAJIbHBIX U
pabouux YCJIOBHUSX, OTHOCHTEIbHYIO IJIOTHOCTH MO BO3AYyXy U KOd(UIIMEHT
CKUMAEMOCTH.

pn.y.

Ne BapuanTa Pabouee naBnenue, MIla Pabouas Temneparypa, K
31 2 290
32 1 285
33 0,9 315
34 2,6 305
35 3,1 275
36 15 310
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BAPUAHTbHI KOHTPOJIbHON PABFOTHI

B mnpomecce usydenus kypca «IIpombicioBas XUMHS» CTYACHT-3a0YHHUK
JIOJKEH BBIMOJIHUTH KOHTPOJBHYIO pa®oTy. K BBIMOIHEHHIO KOHTPOIBHON PabOThI
MOKHO TPHUCTYMUTh TOJBKO TIOCIE YCBOCHHS TEOPETHUECKON dYacTh Kypca u
pelieHus MPUMEPOB TUIOBBIX 3anad. Kaowcowlil cmyoenm 6blnojaHsem 6apuanm
3A0aHUll, COOMEEMcmeyIWuULl 08YM NOCIeOHUM UUDPAM HOMEPA CHYO)EHYECKO20
ounrema (tabmuna). Hampumep, HoMep cryaeHueckoro Owmitera 98546, nBe
nocienuue uu@pel 46, UM COOTBETCTBYET BAapUAHT KOHTPOJBLHOTO 3aJaHMs TOJ
HOMEPOM 7 (COTJIaCHO OOBSICHEHUSIM, PUBEICHHBIM HIKE Tabu1lbl). KoHTpoapHas
pabota fgoikHaA ObITh aKKypaTHO 0hOpMIIeHa; /ISl 3aMeYaHUil pelieH3eHTa HYKHO
OCTaBJIITh IIMPOKUE TOJIA; MHUCATh YETKO U SICHO; HOMepa U YCl08us 3a0ay
nepenucwiéams NOJHOCMbIO U 8 MOM NOpsAOKe, 8 KAKOM OHU YKA3aHbl 8 3adanuu. B
KOHIIE paboTHI ClenyeT JaTh CIHUCOK MCHOJIB30BaHHOW juTepaTyphl. CCHUIKH Ha
UCTIONB3yeMyto urepatrypy odopmisiior B cootBeTcTBum ¢ ['OCT P 7.0.5-2008.
[Tpumep mpaBUILHOTO 0(hOPMIIEHHSI CCHUIOK HA YYEOHHKHU — B OnOIuorpaduyeckoM
CIIMCKE PEKOMEHIYEMOM JTUTEPATYPHI.

Tabsnia — BapuaHThl U 3a1a4u U151 KOHTPOJIBHOM PaOOThI

Ilocnennue Howmepa 3aga4, oTHOCSIIMXCA K JTaHHOMY BapHaHTY
U psl No
338;?5@ BapHUaHTa
KHUKKHU
X0 1 1 12 13 24 26 33
X1 2 2 11 14 23 27 34
X2 3 3 10 15 22 28 35
X3 4 4 9 16 21 29 36
X4 5 5 8 17 20 30 31
X5 6 6 7 18 19 25 32
X6 7 1 11 18 19 26 33
X7 8 2 10 17 20 27 34
X8 9 3 9 16 21 28 35
X9 10 4 8 15 22 29 36
YO0 11 5 7 14 23 30 31
Y1 12 6 12 13 24 25 32
Y2 13 1 10 13 24 26 33
Y3 14 2 9 12 23 27 34
Y4 15 3 8 15 22 28 35
Y5 16 4 7 16 21 29 36
Y6 17 5 11 17 20 30 31
Y7 18 6 12 18 19 25 32
Y8 19 1 9 18 19 26 34
Y9 20 2 8 17 20 27 35

*-20e X — omo nmobas yugpa om 0 00 4; a Y — smo arobas yugppa om 5 0o 9

Konmpoavnasa _padoma, 6bINOJHEHHAsS __HE N0 __CB0eMY _ 8aAPUAHMY),
npenooasamenem He PeueH3upyemcs U He _3acuumbléaemcs KaK COAGHHAsL.
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