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ITACITIOPT

®OHJIA OIEHOYHBIX CPEJCTB IO YYEFHOM JUCIUILJIMHE

«IToBpImIeHE IMPOAYKTUBHOCTHU CKBAXXUH

(HauMeHOBaHUE JUCIUTUTHHBI)

Kon
No Kontponupyemsbie pazaesnbl KOHTPOJIUPYEMOI HaumenoBanue
n/n (TeMbl) TUCIUIUINHBI KOMIIETEHLIUH OLICHOYHOT'O CPEICTBA
(w1m ee 4acTh)

1 Beenenue. [Ipuzaboiinas 30Ha K4 O6cyxnenne
miacra co00IIeHn
BinsiHMe opraHu3alnoHHO-

5 | TeXHHYECKHX (baxTOpOB Ha [1IK-4 O6cyxneHue
COCTOSIHHE MPU3a00MHON 30HBI [TK-8 COOOIIEeHUH
miacra
BrusiHrE KOJIIEKTOPCKUX U

. O6cyxneHue
(U3UKO-XMMUYECKHX CBOWUCTB Ha [1IK-4 .

3 . . coo0IIeHn i

COCTOSIHHE MPU3a00WHOMN 30HBI ITK-8

bau-onpoc
miacra
O6paboTKa CKBaKUH

4 acI;Bo aMU MTOBEPXHOCTHO TTK-4 Obeyxicnenue
p P P [1K-8 COO0O0IIIeHN I
AKTUBHOTO BEIIECTBA
AHanu3 1 cocTaBlieHUE

T1IK-4 Ob6cyxnenue

5 METOJMKH 00paOOTKH CKBaKHH "

[K-8 coo0IIeHn

pactBopamu [TAB

Ob6cyxnenue
AHanM3 KUCIOTHBIX 00paboTOK [1K-4 YIHACHH

6 coobuienuii
[IOJIMIMUKTOBBIX KOJUIEKTOPOB [IK-8

baui-onpoc
Pa3paboTtka Merona K4 O6cyxnenne

7 | TIIMHOKHUCIIOTHBIX 00pabOTOK K-8 COOO0IIIEeHN
MTOJIMMUKTOBBIX KOJIJIEGKTOPOB baun-onpoc
Y coBeplieHCTBOBaHNE

] METOJIUKHU TIIMHOKHUCIIOTHEIX TIK-4 OO6cyxaeHne
00paboOTOK MOTMMHUKTOBBIX TIK-8 COOOIIIEeHN
KOJJIEKTOPOB
TexHonorus npoBeaeHUs K-4 O6cyxneHue

9 | INIMHOKHUCIOTHBIX 00pabOTOK K-8 COOOIIeHUH
CKBQKUH biuu-onpoc
OU3NKO-XUMHUIECKHE METOJIBI K4 Ob6cyxnenue

10 | oOpaboTky Mpr3abOHOM 30HBI K-8 coo0IIeHn
IUIaCTa U CKBAXKUH baui-onpoc

1 CrnenmanbHble METOBI [1IK-4 O6cyxneHue
00pabOTKH CKBaXKUH I1K-8 COOOIIEHUH




MEPEYEHb OLLEHOYHbLIX CPEACTB

Ne | HaumeHoBaHuUe Kpartkas xapakrepuctuka IIpeacraBiaenue
/Il |  OULEHOYHOTrO OLIEHOYHOI'0 CPeACTBA OLIEHOYHOT0
cpeacTaa cpencTsa
B ¢oHze
1 | biuu-onpoc CpencTBo KOHTPOJISL YCBOGHUS Y4eOHOTO Bomnpocs! o Temam /
MaTepuana TEMbI, pa3JieNia WK Pa3/ieioB pasnenam
TUCTIMILINHEI, OPTaHU30BaHHOE KaK JVCTIATIITFHBI
yaeOHOE 3aHATHE B BUJIE COOECETOBAHUS
MIPEToAaBaTesi ¢ 00yYaIOMMHUCS
2 O6cyxnenne | IIpomykr camocTosATenbHOM pabOThI CTyIEHTa, Tembl nOKIA/I0B,
COOOIIIEeHNUTH MIPEACTABIISIONINA cOO0H ITyOIUIHOE BRICTYIICHHE COOOIICHUIHA

[lo pemenuto onpeneneHHON yaeOHO- MPaKTHIECKO,
yueOHO-UCCIIeI0BATEILCKON T HAYYHOH TEMBI

MRS

_—

10.

11

13.
14.

15

16.

17.
18.
19.

20.
21.
22.

BOITPOCHI VTS BJINL-OITPOCA

Lenu n 3amaun AMCUUIUTMHBL. McTopus pa3BuTHs muctuIuinabl B Poccun u 3apy0esxom
CocrosiHue npu3a00MHON 30HbI TIACTA.

IIpoHunaemocts Mpu3abONHON 30HBI IIJ1ACTA.

[TpuunHbI yXyAlIEeHUs IPOHULIAEMOCTH NPpU3a00iHOI 30HBI I1acTa

Bnusinue opraHu3aliioHHO-TEXHHUYECKUX (PaKTOPOB HA COCTOSTHUE MPH3a00iHOM 30HBI
m1acra

Bnusinue penpeccun 6ypoBoro pactsopa Ha MpOJYKTUBHOCTb CKBayKUHBI.

Ponp xauecTBa OypoBOro pacTBOpa B TMIPOANHAMHUYECKOM COBEPIIEHCTBE CKBAYKUH.
3aBUCUMOCTb THAPOAMHAMUYECKOTO COBEPIIEHCTBA CKBAKUH OT BPEMEHH BO3/IEHCTBUSA
OypoBOro pacTBOpa Ha IUIACT.

BnusiHue KOJUIEKTOPCKUX U (PU3NKO-XUMHUYECKHX CBOWCTB HAa COCTOSIHUE MPU3A00IHOM
30HBI IIJ1aCTa

BiasiHME TMUTOJIOrMYECKUX U KOJIJIEKTOPCKUX CBOMCTB Ha YXYALICHHUE IPOHULIAEMOCTH
MpU3a00iHOM 30HBI IIJIACTA.

3aBUCUMOCTH MPOAYKTUBHOCTH U T'MIPOUHAMHYECKOIO COBEPLIEHCTBA CKBAXKUH OT
THUIIA KOJIJIEKTOpA.

. BiusiHue TpemuH Ha IpUTOK HETH U3 TUIACTA.
12.

Biansane (1)I/I3I/IKO-XI/IMI/IIIGCKI/IX CBOICTB KHUOKOCTHU HA TUAPOJUHAMHNYCCKOC
COBCPUICHCTBO CKBAXKUH.

O6pa60TKa CKBAXXHH paCcTBOpaMH IIOBECPXHOCTHO-AKTHBHOI'O BEIICCTBA
BI/II[I:I, Ha3HAa4YCHUC U TpCGOBaHI/ISI K IOBCPXHOCTHO-AKTHBHBIM BCUICCTBAM.

. OnpIT IMPUMCHCHHU MMOBEPXHOCTHO-aKTUBHBIX BCIICCTB JJIA YIYUHICHUA IPOHUIACMOCTHU

prU3a00WHON 30HBI TJIACTA.

OTtmMmbIBarommas crmocooHocTh pacTBopa [TAB 1 BiusHHUE MOBEPXHOCTHON aKTUBHOCTH
ac(aJbTO-CMOJIMCTHIX BEUIECTB He(PTEH.

Pe3ynbpTaThl KOMILIEKCHBIX AKCIIEPUMEHTOB 00pabOTOK CKBaXkuH pacTBopamu [TAB.
AHanM3 ¥ COCTaBJICHUE METOIMKHA 00pabOTKM CKBaXKWH pacTtBopamu [TIAB

AHanu3 rIMHUCTBIX YaCTULl U AIMYJIBCHH, CONEPKALIUXCS B KUAKOCTH, U3BJICKAEMOM U3
riacta. AHalu3 pe3ysibTaToB 00paboTok pactBopamu [TAB ckBakuH, BCKPBIBIIHX
MOPUCTO-TPELIUHOBATHII KOJIIEKTOP.

AHnanu3 00paboToK MpU3a0OWHOM 30HBI CKBAXXUH TPEIIMHOBATHIX TJIACTOB.
Pesynbrarel 06paborok [TAB HarmeratenbHBIX CKBa)KHH.

MeTtoauka BeIOOpa o0beMa 1 KOoHIIeHTpanuu pactBopa [TAB.
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23.
24.
25.

26.
27.
28.
29.
30.

31

34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44

48.
49.
50.
51.
52.

53.

AHanu3 KUCIOTHBIX 00pabOTOK MOJIUMHUKTOBBIX KOJIJIEKTOPOB

O60cHOBaHKME MacCOBOTO MPOMBIIIJIEHHOTO BHEAPEHUS KHUCIOTHBIX 00paO0TOK CKBaXHH.
XapaKkTepuCcTUKa KUCIOTHOTO pacTBOpa M MPUUYUHBI CHUKEHUS Y(PPEKTUBHOCTH
00paboTOK.

MexaHu3M JIeHCTBUS KUCIOT HAa KapOOHATHBIE U TEPPUTCHHBIE KOJICKTOPHI.

Jl06aBKM B KMCIIOTHBIE PACTBOPBHI.

AHanu3 CONTHOKUCIOTHBIX 00paboTOK.

Pa3paboTka MeTo/1a TTIMHOKUCIOTHBIX 00pab0TOK MOJTUMHUKTOBBIX KOJIJIEKTOPOB

OmnbIT BHEPEHUS TIIMHOKUCIOTHBIX 00pab0TOK CKBaXHH.

. UccnenoBanue 3¢ (pekTUBHOCTH pacTBOPOB ¢ OUPTOPUIOM aMMOHHUS.
32.
33.

Xumuueckasi akTUBHOCTb KUCJIOTHBIX PacTBOPOB.

OcCHOBHBIE pPeaKIUHU TIMHOKUCIOTHOTO PacTBOPA C TIIMHUCTHIMHU (hPAKIIUSIMH TJIACTOBOTO
MMOJIMMHUKTOBOTO II€MEHTA.

MHoOrOopacTBOpHBIE TIIMHOKUCIOTHBIE 00Pa00TKH MOTMMHUKTOBBIX TEPUTECHHBIX
KOJUIEKTOPOB.

Y coBepiIeHCTBOBAaHUE METOIUKH TIIMHOKUCIOTHBIX 00pa00TOK MOJTMMHUKTOBBIX
KOJUIEKTOPOB

BrusiHrie BOIOHACKHIIIIEHHOCTH TTPOIyKTUBHOTO T1acTa Ha A(h(HEKTUBHOCTH
TJIMHOKHUCIIOTHBIX PACTBOPOB.

Brustaue acdanbTOCMOIUCTBIX BemecTB Ha () (PEKTUBHOCTH TIIMHOKUCIIOTHBIX
00paboTok. BrusiHue TpEMHOBATOCTH MTOPO/IBI Ha PE3YNIbTAaThl KUCIOTHBIX 00pabOTOK.
Brusiavie naBiieHust ¥ BpeMEHH Ha paCTBOPEHHE TUIACTOBOTO 1IEMEHTA B KUCIIOTHBIX
pacTBopax.

TexHoMmoTHs MPOBEAEHUS TIIMHOKUCIOTHBIX 00pa00TOK CKBaYKHUH

TexHOMOTHYECKUE CXEMBI TITMHOKUCIOTHBIX 00pab0TOK CKBaXKHH.

[ToaroToBka K MpOBEICHUIO TITMHOKUCIOTHBIX 00PabOTOK.

[IpuroroBneHue rIMHOKUCIOTHOTO PacTBOpA.

[ToaroToBKa CKBaXXUHBI K TIIMHOKUCIOTHOW 00padoTKe.

. CriocoOsI MpoBeIeHUs] TTHHOKUCIOTHBIX 00paOoTOK.
45.
46.
47.

OU3NKO-XUMUYECKHE METOAbI 00pa0OTKH NMPHU3a00MHOM 30HbI IUTACTa U CKBAXKHUH
O6paboTtka mpu3aboWHON 30HBI IJIACTa PACTBOPOM THApOdoOH3aTOpA.

[IprmeHeHre BOAHBIX PACTBOPOB U3BECTH VISl CENIEKTUBHBIX, MHOTOKPATHBIX KUCIOTHBIX
00paboTOK U THPOpaA3PHIBA IIACTA.

Hanpasnienue u myTH cOBEpIIEHCTBOBAHUS TTIMHOKHCIOTHBIX 00pabOTOK.
CnenuanbHble METOIbI 00PaOOTKU CKBAXXHH

Kucnotnas o0paboTka asis noBbleHHUs 3()(PEKTUBHOCTH U30JIALINHN TUIACTOBBIX BO/I.
O06paboTKa CKBaXHH a3pPUPOBAHHBIMH INIMHOKHCIOTHBIMU PACTBOPAMHU.
WuTeHcudukanus nputoka HeTH U MOATOTOBUTENIBHBIN 3Tall K KUCJIOTHOM 00paboTke
IIyTEM BBIIIEIAYUBAHNS COJIM U3 IIJIACTa.

VY nanenuie >KUIKOCTH U3 MPU3a00MHON YaCTH CTBOJIA TA30BOI CKBaKUHBI.

Kpurepun oneHKH 3HAHUH CTYJAEHTA HA JK3aMeHe

OI.[eHKa «OTIUMYHO» BBICTABJIACTCA CTYACHTY, IMOKa3aBIICMYy BCCCTOPOHHUC,

CHUCTEMAaTH3HPOBAHHBIC, TIIyOOKHE 3HAHHWS Y4YeOHOH IpPOrpaMMbl JUCITUIUIMHBI W YMEHHUE
YBEPEHHO TPHUMEHITh MX Ha TMPaKTUKE NPU PEIICHWH KOHKPETHBIX 3a/ay, CBOOOIHOE U
MpaBWJIBHOE 00OCHOBAHME MPHUHSATHIX pemeHnid.-(20 6anmoB)

OIIeHKa «Xopomro» - BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPJO 3HACT MaTEpHUaAl,

rpaMOTHO M IO CYHmECTBY H3Jaract €ro, ymMmecT NPHUMCHATH IOJYUYCHHBIC 3HAHHA Ha
MMPAKTHUKE, HO JOIYCKACT B OTBCTC WM B PCHICHHUU 3ada4 HCKOTOPBIC HCTOYHOCTH,
KOTOPBEIC MOXECT YyCTpaHUTH C NOMOIIBIO JOIMOJHUTCIBHBIX BOIIPOCOB HPCIOJAaBaTCIIA.
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(15 6amnoB)

OneHka  «yIOBJIETBOPUTEJIBHO» -  BBICTABISACTCS  CTYACHTY, ITOKa3aBIIEMY
(dbparMeHTapHBIN, pa3pOo3HEHHBIN XapaKTep 3HAHUN, HEJJOCTATOYHO MPaBUIbHBIC (HOPMYIUPOBKU
0a30BBIX MMOHATUH, HAPYIICHUS JJOTHICCKOHN TOCICIOBATSIIBHOCTH B U3JIOKEHUH MPOTPAMMHOTO
MaTepuasia, HO TIpU JTOM OH BIAJAEeT OCHOBHBIMH pa3ieiaMH Y4eOHOW MpOTrpaMMEl,
HEOOXOMMBIMH JUTSl JalbHEHIIIEro OOydYeHHs] W MOXKET NMPHMEHSTHh IMOJTYYCHHBIC 3HAHUS I10
oOpa3sity B ctangapTHoi cutyanuu. (10 6amioB)

OneHKa «HEYI0BJETBOPUTEJIbHO» - BBICTABISACTCSA CTYJCHTY, KOTOPHI HE 3HAET
Oonpiieid YacTH OCHOBHOTO COJEpXaHUS yueOHOW TporpaMMmbl JAUCHUIUIMHEI,
JOITyCKaeT TpyObie ommMOKH B (OPMYITUPOBKAX OCHOBHBIX MOHATHN NHCIUIUIMHBI U HE YMEET
MCIIOJIb30BATh MOJTYyYEHHbIC 3HAHUS NIPU PELICHUU THUIOBBIX MPAKTUYECKUX 3a7ad.

YcneBaeMocTh CTYACHTOB 0 Y4eOHOMY KypCy HE3aBUCHUMO OT €ro 00IIel TpyA0eMKOCTH
B TEUEHHE CEMECTpa OLIEHNBAETCsl MakcUMalbHO B 100 6ayioB U BKIIOYAET meKyujuti KOHMpo.ib
YCIIEBaEMOCTH, KOTOPBIN IMpEenAroyaraeT OLeHKY aKTMBHOCTH ayJUTOPHOM palboThl CTyJaeHTa B
TEUYEHUE CeMeCTpa: caua JIabopaTopHBIX padoT;

PyoedcHblll KOHMPOab, KOTOPBIA MPOBOAMTCS MO MaTepHajaM MPOWUICHHBIX TeM, MOAYJIEH B
BUJIE KOHTPOJBbHBIX paboT B epuoa 1-oi u 2-oii aTTecTauuii;

camocmosamenvuylo pabomy cmyoeHma, KOTOpash OCYIIECTBISETCS B BHJE HallMCaHUE
pedepaToB, BHINOIHEHUS TPAKTUUECKUX pabOT U UX 3aIIHTHI.

HToroBblii KOHTPOJIb OCyLIECTBIsAETCA B (hopMe dKk3aMeHa. Bompockl Ui 5K3aMeHa NPUBEJCHBI B
pazzene 7.

B Teuenue ydeOHOro cemecTpa MpPOBOJATCS JBE AaTTECTAllMH, BO BpeMsl KOTOPBIX
MOJIBOJSTCSI UTOTU JIEATENbHOCTH CTYJEHTOB B OQJJIbHOM CHUCTEME IO BCEM BHUAAM KOHTPOJIS:
TEKyIIUi 1 pyOeXHbII KOHTPOJIb, CAMOCTOATENbHAS padoTa U mocemaeMocTs. Pacnpenenenue
0aJIOB 1O BHIAaM CEMECTPOBBIX OTYETHOCTEH OCYIIECTBIIIETCS B COOTBETCTBUM C Tadmuien 1.
BPC ITHTY 2014

bannbl, momydeHHbBIE CTYAEHTOM II0 BceM (opMaM KOHTpOJIsli B TEUYEHHE CEMECTpa,
CYMMHUPYIOTCSI U TP Habope HIKENEPEUNCIEHHOTO KOJIMYeCTBa OayuioB CTYJEHT IOJy4aeT

«aBTOMATHYECKW» UTOTOBYIO OILIEHKY IO YEThIpeX Oa/uTbHOM mmiKaie coryacHo tadmmie 2. BPC
ITHTY 2014.

Oo6pa3zust ®OC

JIJas mpakTU9eCKUX 3aHATHI

—

O06paboTka MaTepHaoB UCCIIEIOBAHUS CKBKMH Ha MPUTOK. THIOBas 3a/1a4a

2. 3aBUCHMOCTH THIPOJAWHAMHYECKOTO COBEPIICHCTBA CKBAKUH OT BPEMEHHU BO3/ICHCTBHS
OypoBOro pacTBOpa Ha TUIACT.

3. Ompenenenre MUHUMAJIBHOTO 3a00MHOTO JaBieHusT (POHTAHUPOBAHUS CKBXKHHBI U
CpEeIHEro yJelbHOTO Beca He(hTera3oBoi CMECH B IOJJbEMHBIX TPyOax.

4. OmbIT NIPUMEHEHHUS TIOBEPXHOCTHO-aKTHBHBIX BEIIECTB /IS YIIYUIICHUS! IPOHUIIAEMOCTH

prU3a00WHON 30HBI IJIACTA.

O6paboTka 320051 CKBaXKHUH-THIIOBBIC 3a/1a4H.

Mertoaurka BeiOOpa oObeMa U KOHIeHTpauu pactsopa [TAB.

7. BnusHEe acharbTOCMOIUCTHIX BEIIECTB HAa d3PPEKTHBHOCTD TTMHOKHUCIOTHBIX
00paboTOoK.

8. OCHOBHBIE PeaKIMH IIIMHOKUCIOTHOTO PACTBOPA C MIMHUCTHIMH (YPAKIHSMH TUIACTOBOTO

MOJIMMHUKTOBOTO LIEMEHTA.
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. O6paboTka 320051 CKBa)KUH-TUIIOBBIE 3a]1a4H.

10. Bausinve BOAOHACKIIIIEHHOCTH IPOAYKTUBHOTO Iu1acTa Ha 3(pPeKTUBHOCTH
TJTUHOKUCIIOTHBIX PACTBOPOB.

11. Crioco6sI mpoBeIeHHsI TTTMHOKUCIOTHBIX 00paboToK.

12. O6paboTka 32005 CKBaXKHH-TUTIOBBIE 3aa4H.

13. PacueTr aBTOMaTH4eCKOTO (JIETAIOIIEr0) CKpeOKa sl OUMCTKU (POHTAHHBIX TPYO
napadunra. O6paboTka 320051 CKBaXKUH-TUIIOBBIC 33]IaUH.

14. TeroBast 06paboTKa 32005 CKBaKUH

Kputepum onieHKH (8 pamxax mexywei ammecmayuu,)

Peznamenmom BPC I'THTY npedycmompeno 15 6annoe 3a mekywyio ammecmayuro.
Kpumepuu oyenxu paspabomanvl, ucxoos u3z paszoenenusi oannos: 10 6annos 3a oceoeHue
meopemuuecKux 60npoco8 OUCYUNIUHBL, 5 OANLI08 — 3 BbINOIHEHUE NPAKMUYECKUX 3A0AHU.

Kpurepun onieHKkH 0TBeTOB Ha TeOpeTHYECKHE BONPOCHI:

- 0 6annoe eévicmasnsiemca cmyoeHny, eciu 0aH HenoaHblll omeem, PEACTABISIONINN cOO0M
pa3pO3HEHHBIE 3HAHHS MO TEME BONpPOCa C CYIIECTBEHHBIMH OINMOKAMU B OMNpPEACTICHUSIX.
[TpucyTCTBYIOT (parMeHTapHOCTh, HEJIOTHYHOCTHh W3NIOoKeHUs. CTYIEHT HE OCO3HACT CBS3h
JAHHOTO TIOHATHUS, TEOPUHU, SIBICHHUS C JPYTUMH OOBEKTaMU AUCHUILIUHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPCTU3alHUA U JOKA3aTCIIbHOCTh U3JIOKCHUS. Peun HErpaMoOTHasd. I[OHOJIHI/ITGHBHBIC
Y YTOYHSIOIINE BOMIPOCHI MTPETIOIaBaTeNsl He MPUBOIAT K KOPPEKIIMU OTBETA CTYJICHTA HE TOJIBKO
Ha TIOCTaBJICHHBIN BOMPOC, HO U HA APYTUE BOMPOCH! AUCIUTUTHHEIL.

- 1-2 pannoe svicmasnaemcsa cmyoeHmy, eciu 0an HedOCMamoyHoO NOJHbIL U HeOOCMAMOYHO
pazeepuymoiii omeem. JloTHKa W TIOCIENOBATENBHOCTh H3JIOKEHHUS WMEIOT HapyIICHHUS.
JlonyuieHsl OMMOKKA B PAaCKPBITHM MOHATUH, ynoTpebaeHun TepMuHoB. CTyJEeHT He crnocoOeH
CaMOCTOSITETILHO BBIZCTUTh CYIIECTBEHHBIE W HECYLIECTBEHHBbIC MPH3HAKKM W MPUYUHHO-
CIIEZICTBEHHBIE CBSA3H. Cmyoenm modcem KOHKpemu3upoeams 0000ujennvie 3Hanus, 00Ka3as Ha
NPUMepax ux OCHOGHble NOJONCEHUSI MOJILKO C NOMOWbio npenooasamens. Peuesoe oghopmnenue
mpeOyem nonpagox, KOppeKyuu.

- 3-4 o6annoe evicmaensemcsa CcmyoeHmy, eciu OaH NOJHbIU, HO HEOOCMAMOYHO
nocne0o8amenbHulil. omeem HA NOCMAGNIEeHHbIll 60NpPOC, HO TP 3TOM IOKa3aHO YyMEHHUE
BBIJICJIUTh CYIIECTBEHHBIE M HECYIIECCTBEHHBIC NMPHU3HAKH M TPUYMHHO- CIICJACTBEHHBIE CBS3H.
OTBeT JIOTMYEH U WU3JOXKEH B TepMHUHAX Hayku. Mocym Owvimb odonywenvl 1—2 owubku 6
onpedeneHuy  OCHOBHLIX — NOHAMUL,  KOMOpbvle  CMYOeHm  3ampyOHAemcs — UCHPABUMb
CAMOCMOSIMENbHO.

- 5-66annoe evicmasnsemca cmyoeHmy, ecau OaH HNOAHGIU, PA3GEPHYMbINU omeem Ha
MOCTaBJICHHBIM BOMPOC, MOKA3aHO YMEHHUE BBIICIUTH CYIIECTBEHHbIE WU HECYIIECTBEHHBIE
MIPU3HAKH, PUYUHHO- CJIEACTBEHHBIE CBsI3U. OTBET YETKO CTPYKTYPHPOBAH, JIOTHYEH, U3JI0KEH
B TepMUHaX Hayku. OOHAKO OOnyujenvl He3HauumenvbHbie OWUOKU UIU Heoouembl,
UCnpasneHHvle Cmyo0eHmoMm ¢ HOMOWbIO «HABOOAWUX» BONPOCO8 NPEN0OasaAmes.

- 7-8 oannoe evicmasnaemca cmyoeHmy, eciu OaH NOJHbIU, PA3GEPHYMblL Omeem Ha
MIOCTABJICHHBI BOMPOC, OOKA3AMENbHO PACKPbIMbL OCHOBHbIE NOJONCEHUs MeMbl; B OTBETE
MIPOCIICKUBACTCS YETKAsl CTPYKTYpa, JIOTHYECKask MOCIIeA0BAaTEIbHOCTh, OTPAXKAIOIIasi CYIHOCTh
pacKpbIBaeMbIX TIOHATHH, Teopui, siBIeHUUA. OTBET W3JIOXKEH JIUTEPATypHBIM SI3BIKOM B



TEpMUHAX HAyKH. B omeeme OonyujeHvl Hedouemvl, UCNPABIEHHbIe CIYOEHMOM ¢ NOMOWbIO
npenooasamelisi

- 9 o6annoe evicmaenaemcsa CcmyoeHmy, eciu OaH NOJHbIL, PA3GEPHYMbIL Oomeem Ha
MOCTAaBIICHHBI BOMPOC, TMOKa3aHa COBOKYMHOCTh OCO3HAaHHBIX 3HaHUH 00 0OBeKTe,
JI0Ka3aTeIbHO PACKPBITHI OCHOBHBIC TOJOXEHHS TEMbBl; B OTBETE IPOCIICKUBACTCS UETKAS
CTPYKTypa, JIOTHYECKas TMOCJIEeIOBATEIbHOCTh, OTpPaXKaloMmas CYIHOCTh PAaCKPhIBAEMBIX
MIOHATHH, TeOpui, sABJICHUHN. 3Hanue 006 obveKkme deMoHCMpUpyemcs Ha poHe NOHUMAHUSL €20 8
cucmeme OAHHOU HAYKU U MeHCOUCYUNTUHAPHLIX c6sa3ell. OTBET W3JI0KEH JHTEPaTypHBIM
A3bIKOM B TEPMHHAX Hayku. Mocym Ovimb OonyujeHvl Hedouemvl 6 OnpedeieHul NOHAMUL,
UCNPABIeHHbIEe CIYOEHMOM CAMOCMOSIMENbHO 8 npoyecce Omeemad.

- 10 o6annoe evicmaensaemcsa cmyoeHmy, eCiU OAH NOJHbIU, PA3GEPHYMbIL Omeem Ha
MOCTABIICHHBIH BOMPOC, TMOKa3aHa COBOKYMHOCTh OCO3HAaHHBIX 3HaHUH 00 0OBeKTe,
MIPOSIBIISIONIASICS B CBOOOIHOM OTIEPUPOBAHUY MOHATHSIMH, YMEHUH BBIJACIUTH CYIIECTBEHHBIC
HECYIIIECTBEHHbIE €ro MpH3HAKW, NPUYMHHO-CIEACTBEHHbIE CBs3U. 3HaHHEe 00 OO0beKTe
JEMOHCTpHUpYyeTCs Ha (JOHE MOHUMAHHS €r0 B CHCTEME JAHHON HAYKH U MEXIUCIUTUTMHAPHBIX
cBsizeit. OTBET GOpPMYITHPYETCsl B TEPMHUHAX HAYKHU, U3JI0KEH JINTEPATYPHBIM SI3BIKOM, JIOTHYCH,
JI0Ka3aTelIeH, 0eMOHCMPUpYem agmopcKy0 NO3UYUIO CIYOeHmdA.

bannvt 3a memy 6vi600amca Kax cpeOHuil 0anil no 3A0AHHLIM CHIYOEHMY 60npocam, He
CuUUmMasn Konuvecmeo «HAGOOAUUX» U YHOUHAIOWUX 6ONPOCOG.

bannwt 3a mexkyuyro ammecmayuio 661600Amcs KaK cCpeoOHUil 6ani no 6cem memam.

[IpakTnyeckune 3aHATHA

—

O6paboTka MaTepuaaoB HCCIICIOBAHUS CKBAXUH HA IPUTOK. THIIOBas 3a71a4a

2. 3aBUCHUMOCTb THAPOJUHAMUYECKOIO COBEPLICHCTBA CKBAXKUH OT BPEMEHM BO3/IEHCTBHSA
OypoBOTO pacTBOpa Ha IUIACT.

3. OmpeneneHre MHHHUMAJIBHOTO 3a00HHOrO JaBiieHUs] (DOHTAHUPOBAHMUSA CKBAXKHUHBI U
CPEIHEeTro YIeIbHOro Beca He()Tera30Boi CMeCH B MOABEMHBIX TPyOax.

4. OnpIT NPUMEHEHUs TOBEPXHOCTHO-aKTUBHBIX BEIIECTB VI YIyUIICHUS TPOHULIAEMOCTH

pu3a00itHOM 30HHI T1acTa. OOpaboTKa 320051 CKBaXKMH-TUTIOBBIE 33/1a4H.

Mertoauka BeiOOpa oObeMa U KOHIIeHTpauu pactsopa [TAB.

6. BnusHue achanbTOCMOJUCTBIX BEIIECTB Ha A(PPEKTUBHOCTh  INIMHOKUCIOTHBIX
00paboTOoK.

7. OCHOBHBIE PEAKIMU TIMHOKHUCIOTHOTO PACTBOPA C TIIMHUCTHIMH (PPAKIIUSIMH TIJIACTOBOTO
MOJIMMHUKTOBOTO 1leMeHTa. O6paboTka 3206051 CKBaXKUH-TUIIOBBIE 3a/1a4H.

8. BnmsiHME  BOJOHACBHIICHHOCTH  MPOAYKTUBHOTO  Iiacta Ha  3ddekTuBHOCTH
TJIMHOKUCIIOTHBIX PACTBOPOB.

9. Cnocobbl mpoBeACHUS TIIMHOKUCIOTHBIX 00pabdoTrok. OOpaboTka 3a00d CKBa)KUH-
THUIIOBBIE 33]]a4H.

10. Pacuer aBTOMAaTHYeCcKOro (JI€TarOIIEro) CKpeOKa il OYMCTKU (POHTaHHBIX TpyO

napaguna. O6padoTka 320051 CKBaKUH-TUIIOBBIE 33/1auu.

9]
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BOl'[pOC])I MJIAA CAMOCTOATEC/IBHOI0 U3YUYCHUSA

[Tpumenenne ITAB u komMmo3uiuii Ha WX OCHOBE JUIsl YBEIMUYEHHs He(TeoTaauu
TJIaCTOB.

BnusiHue KOJUIEKTOPCKUX U (PU3NKO-XUMHUYECKHX CBOWCTB HAa COCTOSIHUE MPU3a00iHOM
30HBI TJIACTA

BnusiHue TUTOIOTMYECKUX U KOJUIEKTOPCKUX CBOMCTB Ha yXyALICHUE MPOHUIIAEMOCTH
pu3ab0NHOM 30HBI IJIACTA.

3aBHCUMOCTH NMPOJYKTUBHOCTH U THIPOJMHAMUYECKOTO COBEPUICHCTBA CKBAKUH OT
THUTIA KOJUIEKTOPA.

BnusiHue TpemuH Ha MpUTOK He(TH U3 IacTa.

Bnmsiane GU3NKO-XMMHYECKHX CBOWCTB JKUAKOCTH HA THAPOTUHAMUYCCKOE
COBEPILEHCTBO CKBAXKHH.

O6paboTKka CKBaXUH PACTBOPAMHU IMOBEPXHOCTHO-aKTUBHOTO BEIIECTBA

Bunpl, Ha3HaueHHe U TpeOOBAHUS K TOBEPXHOCTHO-aKTHUBHBIM BEILIECTBAM.

OmnBIT MPUMEHEHHST TOBEPXHOCTHO-aKTUBHBIX BEIIECTB IS YIyUIIEHUS POHUIIAEMOCTH
pru3a00HHON 30HBI IJIACTA.

TexHONOTHS MPOBEACHUS TITMHOKUCIOTHBIX 00pab0TOK CKBAYKHH

TexHonornyeckre cxeMbl INIMHOKUCIOTHBIX 00pab0TOK CKBaXKHH.

[ToaroToBka K MpOBEICHUIO TITMHOKUCIOTHBIX 00PabOTOK.

[TpuroToBneHne TMTUHOKUCIOTHOTO PacTBOPA.

[ToaroToBKa CKBaXUHBI K TIIMHOKUCIOTHONW 00padoTKe.

CrniocoObI poBeCHUS TITMHOKUCIIOTHBIX 00pa0O0TOK.

DU3NKO-XUMUYECKUE METOIbI 00pa0OTKH MPHU3a00HHOM 30HBI IJIACTA U CKBAKHUH
O06paboTka mpu3aboWHON 30HBI IJIACTa PACTBOPOM THApOodoOH3aTOpA.

[TpuMeHeHre BOTHBIX PACTBOPOB M3BECTH ISl CETICKTHBHBIX, MHOTOKPATHBIX KUCIIOTHBIX
00paboTOK U THAPOpA3PHIBA IJIACTA.

HanpasieHnue u myTH COBEPIICHCTBOBAHHS TNIMHOKHUCIOTHBIX 00pabOTOK.

CnenuanbHbIe METOIbI 00PaOOTKU CKBAXXHH

O06paboTKa CKBaXHH ad3pUPOBAHHBIMH INIMHOKHCIOTHBIMU PACTBOPAMHU.
WuTeHcudukanus nputoka HeTH U MOATOTOBUTENIBHBIN 3Tall K KUCJIOTHOM 00paboTke
IIyTEM BBIIIEIAYUBAHNS COJIM U3 IIJIACTa.

VY nanenue >KuIKOCTH U3 MpHU3aO0MHON YaCTH CTBOJIA TA30BOI CKBaYKUHBI.
Ob6opynoBanus (POHTAHHBIX CKBAXKUH

TexHosorus NpoBeieHus! TTHHOKUCIOTHBIX 00pab0TOK CKBaKUH

TexHonornyeckre cxeMbl INIMHOKUCIOTHBIX 00pab0TOK CKBaXKHH.

[ToaroToBka K MpOBEICHUIO TITMHOKUCIOTHBIX 00PabOTOK.

IIpuroroBneHye rNMHOKUCIOTHOTO pacTBOpa.

[ToaroToBKa CKBaXUHBI K TIIMHOKUCIOTHOU 00padoTKe.

Tembl 11 Hanucanus pedeparTos

1.

oD

XN

Crioco0OslI poBeIeHUs] TITMHOKUCIOTHBIX 00paboTOK.

OU3UKO-XUMUYECKUE METOAbI 00paOOTKHM NMpr3a00HOM 30HbI IIACTA U CKBAXKHUH
O06paboTka mpu3adoitHOM 30HBI IJIaCTa paCTBOPOM THIpodoOu3aTopa.
[TpumeHeHne BOIHBIX PaCTBOPOB U3BECTH ISl CENIEKTUBHBIX, MHOTOKPATHBIX
KHCIIOTHBIX 00paboTOK M TUApOpa3phiBa IIacTa.

Hanpasienue u myTy COBEPIICHCTBOBAHMS TNIMHOKHUCIOTHBIX 00pabOTOK.
CriennanbHbie METOABI 00PabOTKU CKBAKUH

Kucnoraas o6paboTka 115t HOBbIeHUS (P (HEKTUBHOCTH U30JIALIUH TIACTOBBIX BOJ.
O06paboTka CKBaKUH adPUPOBAHHBIMH TITMHOKUCIOTHBIMH PACTBOPaMHU.



9. WuteHcudukanys npuToka HeTH 1 MOATOTOBUTENBHBIN 3TAIl K KUCIOTHOM 00paboTke
ITyTEeM BBIIIEAYUBAHUS COJIU U3 IIIACTa.

10. Y nanenue ®HUIKOCTH U3 MPU3a00HHOM YaCTH CTBOJIA ra30BOM CKBAKHUHHBI.

11. O6paboTKa CKBaKMH pacTBOPAMHU MOBEPXHOCTHO-AaKTUBHOI'O BELECTBA

12. Bunpl, Ha3HaueHHE U TPeOOBaHMS K MOBEPXHOCTHO-aKTUBHBIM BEIIECTBAM.

13. OnbIT NpUMEHEeHUs! TOBEPXHOCTHO-aKTUBHBIX BELIECTB JUIS YIyUIlIEeHUS
MIPOHMIIAEMOCTH NMPU3a00itHOI 30HBI I1aCTA.

14. OtmbiBaromas cnocooHocTh pactBopa [TAB u BinsiHIE MTOBEPXHOCTHOIN aKTUBHOCTH
ac(arbTO-CMOJIMCTHIX BELIECTB HEPTEH.

15. Pe3ynbTaThl KOMIUIEKCHBIX KCIIEPUMEHTOB 00paboTOK CKBaKUH pacTBopamu [TAB.

16. AHanu3 u cocTaBlieHHE METOJMKH 00paboTKH CKBayKUH pacTBopamu [1AB

17. AHanu3 rIMHKUCTBIX YAaCTHLL U SMYJIbCUH, COAEPIKAIIUXCS B KUIKOCTH, U3BIEKAEMON U3
iacra.

18. Ananus pe3ynbraToB 00padoTok pactBopamu [TAB ckBaHH, BCKpBIBIIUX OPUCTO-
TPEIMHOBATHIN KOJIJIEKTOP.

19. Ananu3 06paboTOK MpHU3aOOWHON 30HBI CKBAKUH TPEIIMHOBATHIX TUIACTOB.

20. Pe3ynbratsl 00paboTok [TAB HaruerareiabHBIX CKBaXHH.

Y4eOHO-MeTOANYECKOE O0ecTieYeHne VIS CAMOCTOSTeIbHOM PadoThl

1. babak C.B. D¢ dexkTuBHOCTS TEXHOTOTMI HHTEHCUPHUKAIIMU JOOBIYM HEPTU U
MOBBIICHHUS] HEPTEOTIauH TIACTOB [ DeKTpoHHEIN pecypc]/ badak C.B.— DnektpoH.
TekcToBble JaHHble.— M.: ['eonndopmmapk, I'eonndopm, 2008.— 108 c.— Pexum goctyna:
http://www.iprbookshop.ru/16888.html.

KBecko Bb.b.,, Meronbl M TEXHOJOTMH TOJJEPKaHHUS IUIACTOBOTO  JIaBJICHUS
[DnexTponHsbIil pecypc]: yueoHoe mocooue/ Ksecko b.b. - M. : Undpa-Umxenepus, 2018. -
128 c. - ISBN 978-5-9729-0214-9 - Pexum JI0CTyTa:
http://www.studentlibrary.ru/book/ISBN9785972902149.html.

ApOy30B B.H. Co0opHHK 33a/1a4 IO TEXHOJIOTUHU JOOBIYM HEDTH U Ta3a B OCIOKHEHHBIX
yCHOBUSIX [DNeKTpoHHBIN pecypc]: mpakTukym/ ApOy3oB B.H., Kypranosa E.B.— DnexTpoH.
TeKCTOBbIe JlaHHble.— Tomck: ToMmckuil monurexHudyeckuid yHusepcutet, 2015.— 68 c.—
Pexum noctyna: http:// www.iprbookshop.ru/34711.html.

Bonpocsl k nepBoii py0eskHOH aTTecTAllUH

1. Henu m 3apaun qucuuiuiviel. Mcropus pa3BuTus AuCHUIUINHBL B Poccun u 3apyoexom

2. CocrosiHue mpu3a00iHOM 30HbI TIJIaCTa.

3. IIponumaemocTts npu3abOHHON 30HKI IJIACTA.

4. TlpuyuHbl yXyameHUs] IPOHUIIAEMOCTH NMPU3a00MHO 30HbI M1acTa

5. BnusHMe opraHU3aIMOHHO-TEXHUUYECKUX (DaKTOPOB HA COCTOSHUE MPHU3a00MHOM 30HBI
iacra

6. BnusHue perpeccun OypoBOro pacTBOpa Ha MPOJYKTUBHOCTh CKBAXKHHBI.

7. Ponb kauecTBa OypOBOro pacTBOpa B TUAPOAMHAMUYECKOM COBEPILIEHCTBE CKBAXKUH.

3aBUCUMOCTb THAPOAMHAMHUYECKOTO COBEPIIEHCTBA CKBAKUH OT BPEMEHH BO3/1EHCTBUSA
OypoBOI0 pacTBOpa Ha ILIACT.

8. BnusHME KOMUIEKTOPCKUX U (PU3NKO-XUMHUYECKHX CBOWCTB Ha COCTOSIHUE MPU3a00IHOM
30HBI IJIACTA

9. BnusHME TUTONOIMUYECKUX U KOJUIEKTOPCKUX CBOMCTB Ha YXY/IIEHNE IPOHULIAEMOCTH
pu3ab0NHOM 30HBI IJIACTA.

10. 3aBUCcHMOCTH TPOLYKTUBHOCTU U THAPOAMHAMUYECKOTO COBEPIIEHCTBA CKBAKUH OT
THUIIA KOJJIEKTOpA.


http://www.iprbookshop.ru/16888.html
http://www.iprbookshop.ru/34711.html
http://www.studentlibrary.ru/book/ISBN9785972902149.html

11. BriusiHMe TpeUMH Ha IPUTOK HE(PTH U3 TIIACTA.

12. Bnussane PU3NKO-XUMHUYIECKUX CBOMCTB KUAKOCTH HAa TUIPOTAHAMUAYECKOE
COBEPLICHCTBO CKBAYKUH.

13. O6paboTKa CKBaKMH pacTBOPaMU MOBEPXHOCTHO-aKTUBHOI'O BELIECTBA

14. Bunel, Ha3HaueHHE U TpeOOBaHUS K TOBEPXHOCTHO-aKTUBHBIM BEILIECTBAM.

15. OnbIT NprMeHEeHUs] TOBEPXHOCTHO-aKTUBHBIX BEIIECTB JIJIs YIYUIICHUS TPOHUIIAEMOCTH
npru3a00WHON 30HBI IJIACTA.

16. OTmbIBaromas ciocodHocTh pactBopa IIAB 1 BiusiHME MTOBEPXHOCTHOM aKTUBHOCTHU
ac(asbTO-CMOJIUCTHIX BELIECTB HEPTEH.

17. Pe3ynbTaThl KOMIUIEKCHBIX 3KCIIEPUMEHTOB 00pab0TOK CKBaXKMH pacTBopamu [TAB.

18. AHanu3 u cocTaBieHHE METOAMKH 00pabOTKM CKBaXKMH pacTBopamu [TAB

19. AHanu3 rMUHUCTBIX YACTULL U SMYJIBCUH, COJAEPIKAIINXCS B KUIKOCTH, U3BJIEKAEMOU U3
iacta. AHanu3 pe3ynbTaToB 00paboTok pactBopamu [TAB ckBakuH, BCKPBIBIIUX
MOPUCTO-TPELIUHOBATHII KOJIIEKTOP.

20. AHanu3 06paboTOK NMpU3a00HHON 30HBI CKBKUH TPEIIUHOBATHIX IJIACTOB.

21. PesynbraTel 00paboTok I[IAB HarneraTenbHbIX CKBayKUH.

22. Metoauka BeIOOpa o0beMa 1 KOHIeHTpanuu pactBopa [TAB.

23. AHaiu3 KMCIOTHBIX 00pabOTOK MOJIMMHUKTOBBIX KOJUIEKTOPOB

24. O60CcHOBaHNE MAacCOBOTO MPOMBIIIIEHHOTO BHEAPEHHS KMCIOTHBIX 00pab0TOK CKBAKHH.

25. XapakTepuCcTHKa KUCIOTHOTO PacTBOpa U MPUYUHBI CHUKEHUS 3PPEKTUBHOCTH
00paboToK.

26. MexaHu3M JeiCTBHsI KUCIIOT Ha KapOOHATHBIE U TEPPUTE€HHBIE KOJIEKTOPHI.

27. 1o6aBKU B KUCIOTHBIE PACTBOPHI.

ATTECTAIIMOHHBIN BUJIET Ne 1

MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIMA
IT'POBHEHCKHUM I'OCYJAPCTBEHHbIN HE®TSIHOM TEXHUYECKUM YHUBEPCUTET
uMeHu akagemuka M.Jl. MuMoHImuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuuniauna "IloBbllieHne NPOAYKTUBHOCTH CKBAaKUH "
buier Ne
1. O6paboTKa CKBaXXMH PacTBOPAMH MTOBEPXHOCTHO-aKTHBHOT'O BEIIECTBA
2. AHanmu3 U cocTaBJIEHHE METOUKH 00paboTKH CKBaXHH pacTBopamu [IAB
3. BI/II[I:I, HA3HA4YCHUC U TpC6OBaHI/I$[ K HOBerHOCTHO-aKTI/IBHHM BCILICCTBAM.
Hoanucey npenoxaparess Hoanuck 3aBenyromero kapeapoi

Bonpocsl k BTOpOii py0e:xHOM aTTecTanuu

AHann3 CONSTHOKUCIOTHBIX 00pabOTOK.

Pa3zpaboTka MeTo1a TTMHOKUCIOTHBIX 00Pab0TOK MOJIMMHKTOBBIX KOJIJICKTOPOB

OmnbIT BHEPEHUS TIIMHOKUCIOTHBIX 00pab0TOK CKBaXHH.

UccnenoBanue 3¢ HEeKTUBHOCTH pacTBOPOB C OMPTOPHUIOM aMMOHHS.

XuMH4ecKasi akTUBHOCTh KHCIIOTHBIX PACTBOPOB.

OCHOBHBIE peaKIUH MIMHOKHCIOTHOTO PACTBOPA C TIIMHUCTBIMU (QPaKIUIMHU

IUIACTOBOTO MOJIMMUKTOBOTO IIEMEHTA.

7. MHOropacTBOpHBIE TITMHOKUCIOTHBIE 00Pa0OTKH MOJTMMHKTOBBIX TEPUTECHHBIX
KOJIJIEKTOPOB.

8. YcoBepIeHCTBOBaHUE METOAUKH TJTMHOKUCIOTHBIX 00pa0OTOK IMTOJIMMHUKTOBBIX
KOJIJIEKTOPOB

9. BrnusHHE BOIOHACKHIIIEHHOCTH MPOAYKTHBHOTO TTacTa Ha 3(h(hEeKTUBHOCTh

TJIMHOKUCIIOTHBIX PACTBOPOB.

S

10



10.

1.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.

Brnusinue acdanbTocMOIUCTHIX BelecTB Ha () (PEKTUBHOCTH TITMHOKUCIOTHBIX
00paboTok. BiusiHrE TPEMHOBATOCTH IMMOPOIBI HA PE3YIbTAThl KUCIOTHBIX
00paboTOoK.

Brusiavie naBiieHust ¥ BpeMEHH Ha paCTBOPEHHE TUIACTOBOTO 1IEMEHTA B KUCIIOTHBIX
pacTBopax.

TexHoMmOTHS MPOBEACHUS TIIMHOKUCIOTHBIX 00pa00TOK CKBaYKHUH
TexHOMOTHYECKUE CXEMbI TTMHOKUCIOTHBIX 00pab0TOK CKBaXKHH.

[ToaroToBka K MpOBEICHUIO TITMHOKUCIOTHBIX 00PabOTOK.

[IpuroroBneHue rIMHOKUCIOTHOTO PacTBOpA.

[ToaroToBKa CKBaXUHBI K TIIMHOKUCIOTHOW 00padoTKe.

CriocoOsI TpoOBeIeHUS TTUHOKUCIOTHBIX 00pabOTOK.

DU3NKO-XUMHUYECKUE METOIbI 00pa0OTKH MPHU3a00HHOM 30HBI IJIACTA U CKBAKHUH
O06paboTtka mpu3aboWHON 30HBI IJIACTa PACTBOPOM THApOodoOH3aTOpA.
[IpumeHeHre BOJHBIX PACTBOPOB U3BECTH TSI CEIEKTUBHBIX, MHOTOKPATHBIX
KHCIIOTHBIX 00pab0TOK M THAPOpa3phiBa MJacTa.

Hamnpasnenue u myT COBEpIIICHCTBOBAHHUS TITMHOKUCIIOTHBIX 00pabOoTOK.
CrieruanbHbIe METOABI 00PaOOTKU CKBAKUH

Kucnornas o6pabotka m1st moBbIeHUs 3G (HEKTUBHOCTH W30S TIACTOBBIX BOJI.
O0paboTKa CKBaXKHUH adPUPOBAHHBIMU TJTMHOKUCIOTHBIMHU PACTBOPAMH.
WuTeHcudukanus nputoka HeTH U MOATOTOBUTENIbHBIHN 3Tan K KUCIOTHOM
00paboTKe MyTeM BHINIETAYNBAHUS COIU U3 TUIACTA.

VY nanenue >KuIKOCTH U3 MprU3ab0WHON YaCTH CTBOJIA TA30BOI CKBaKHUHBI.

ATTECTAIIMOHHBIN BUJIET Ne 1

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET

uMeHH akaaemuka M./{. MUIIHOHIMKOBA
HWnacTuTyT HehTH M raza
I'pynna """ Cemectp ""
Jucnunauna "IloBblieHHe NPOAYKTHBHOCTH CKBAaKMH"
Buner Ne

1. OcHOBHBIE peaKknuu I"IMTHOKHUCIIOTHOTO pacTBOpa C TNIIMHUCTBIMHA q)paKI_[I/IHMI/I IJIaCTOBOI'O ITIOJIMMHUKTOBOI'O

OEMCHTA.

2. Y paneHue >KUAKOCTH U3 IPHU3a00HHON YaCTH CTBOJIA Ta30BOM CKBAXKIHEI.
3. OTMeIBaroIas ciocoOHOCTH pacTBopa [IAB u BIUsSHIE TOBEPXHOCTHON aKTHBHOCTHU ac(aabTO-CMOIUCTHIX
BeliecTB Hedreil.

IMonnmucek npenonasarTes IMoanucek 3aBeayomero kapeapou

Bomnpocs! k 3x3aMeny

Nk W=

Lenu u 3anaun AucuUIUIMHBL. Mctopus pa3BuTHs qucuuIuinHel B Poccun u 3apy6esxom
CocrostHue mpu3a00HON 30HbI TIACTA.

[Tponunaemocts mpu3abOHON 30HBI IJ1ACTA.

[TpuunHb! yXyAlIeHUs: TPOHUIIAEMOCTH pHU3a00HON 30HBI I1acTa

BnusiHue opraHu3aliiOHHO-TEXHHUUYECKUX (PaKTOPOB HA COCTOSIHUE MPHU3a00MHOM 30HbI

I1acTa
6. BnusHue pernpeccun OypoBOro pacTBopa Ha NMPOJYKTHBHOCTb CKBAXKHHBI.
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10.

1.
12.

13.
14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

38.

39.

40.
41.

Ponp xauecTBa OypOBOro pacTBOpa B THIPOANHAMHUYECKOM COBEPIIECHCTBE CKBAXKUH.
3aBUCUMOCTh THAPOAMHAMUYECKOTO COBEPIICHCTBA CKBaKUH OT BPEMEHH BO3/IEHCTBUS
OypoBOT0 pacTBOpa Ha IUIACT.

Bnusinue KoIeKTOpcKuX U PU3MKO-XUMUUECKUX CBOMCTB Ha COCTOSTHUE MPU3a00iHOMN
30HBI IIJ1acTa

Bnusinue MuTONOrn4eckux U KOJIEKTOPCKUX CBOMCTB Ha yXyALICHHE MPOHUIIAEMOCTH
npru3a00WHON 30HBI IJIACTA.

3aBUCUMOCTH MPOAYKTUBHOCTH U TMIPOJUHAMHYECKOIO COBEPIICHCTBA CKBAXKUH OT
TUIIA KOJIJIEKTOpA.

Bnusinue TpemuH Ha IpUTOK HEPTH U3 IJIacTa.

Bnusiaue GU3NKO-XMMUYECKHX CBOWCTB JKUAKOCTH HA TUAPOIMHAMUYECKOE
COBEpIIEHCTBO CKBAXKUH.

O06paboTka CKBaXMH PacTBOPAMH IMOBEPXHOCTHO-aKTUBHOTO BEIIECTBA

Bunel, HazHaueHue U TpeOOBaHMSI K TOBEPXHOCTHO-aKTUBHBIM BEILIECTBAM.

OnbIT IPUMEHEHUS! TOBEPXHOCTHO-aKTUBHBIX BELECTB /IS YIYUIIEHUs IPOHULIAEMOCTU
pu3ab0NHON 30HBI IJIACTA.

OTtMmpbIBaro1as cnocoOHoCcTh pacTBopa IIAB 1 BIusiHME TOBEPXHOCTHON aKTHBHOCTH
ac(anbTO-CMOJIMCTHIX BEUIECTB HE(PTEH.

Pe3ynbTaThl KOMIUIEKCHBIX KCIIEPUMEHTOB 00pab0TOK CKBakuH pactBopamu [TAB.
AHanu3 1 cocTaBlIeHuE METOIUKN 00pabOTKU CKBaXxHH pacTBopamu [1AB

AHanu3 TIIMHUCTBIX YaCTHIL U AIMYJIbCUH, COAEPKAINXCS B )KUIKOCTH, NU3BJIEKAEMOHN U3
iacta. AHalu3 pe3ysbTaToB 00paboTok pactBopamu [TAB ckBakuH, BCKpPBIBIINX
MIOPUCTO-TPELIUHOBATHIN KOJIIEKTOP.

AHanu3 00paboTOK MPpU3a00MHON 30HBI CKBXKHH TPEITMHOBATHIX TIIACTOB.
Pesynbratsl 00paboTok [TAB HarHeTaTeNbHBIX CKBaYKUH.

Metoauka BeiOOpa 06beMa 1 KOHILIeHTpauuu pactsopa [TAB.

AHanu3 KUCIOTHBIX 00pabOTOK MOJIUMHUKTOBBIX KOJIJIEKTOPOB

O60cHOBaHKHE MacCOBOTO MPOMBIIIJIEHHOTO BHEAPEHUS KUCIOTHBIX 00paO0TOK CKBaXHH.
XapaKkTepuCcTUKa KUCIIOTHOTO pacTBOpa M MPUUYUHBI CHUKEHUS Y(PPEKTUBHOCTH
00paboTOK.

MexaHu3M JIeHCTBUS KUCIOT HAa KapOOHATHBIE U TEPPUTCHHBIE KOJICKTOPHI.

Jlo6aBKU B KMCIIOTHBIE PACTBOPBHI.

AHau3 CONTHOKUCIOTHBIX 00paboTOK.

Pa3paboTka MeTo/1a TTHHOKUCIOTHBIX 00pab0TOK MOJTUMHUKTOBBIX KOJIJIEKTOPOB

OmnbIT BHEPEHUS TIIMHOKUCIOTHBIX 00pab0TOK CKBaXHH.

Uccnenosanue 3 PpeKkTUBHOCTH pacTBOPOB ¢ OUPTOPUIOM aMMOHHUS.

XUMHYECKasi aKTUBHOCTb KHCIOTHBIX PACTBOPOB.

OcCHOBHBIE peaKlUy TIMHOKUCIOTHOTO PacTBOpa C MNIMHUCTBIMU (PpaKLUsSIMU IIaCTOBOTO
MIOJIMMUKTOBOTO 1IEMEHTA.

MHoropacTBOpHbI€ ITMHOKUCIOTHBIE 00paOOTKH MOJTUMUKTOBBIX TEPUTCHHBIX
KOJJIEKTOPOB.

Y coBeplIeHCTBOBaHNE METOUKN TTIMHOKUCIOTHBIX 00pab0TOK MOTUMUKTOBBIX
KOJJIEKTOPOB

Bnusinue BoIOHACHIIIIEHHOCTH MPOTyKTUBHOTO I1acTa Ha 3¢ (EKTUBHOCTh
TJINHOKHUCIJIOTHBIX PACTBOPOB.

Bnusinue acanbTocMOIUCTHIX BeleCTB Ha () (PEKTUBHOCTH TIMHOKUCIOTHBIX
00paboToK. BiusiHMEe TpemMHOBATOCTH OPOABI HAa PE3yIbTaThl KUCIOTHBIX 00PabOTOK.
Bnusinue naBneHus ¥ BpeMEHU Ha pacTBOPEHHE IJIACTOBOIO IEMEHTA B KUCIIOTHBIX
pacTBopax.

TexHosorus nNpoBeieHus! TTHHOKUCIOTHBIX 00pab0TOK CKBaKUH

TexHonornyeckre cxeMbl INIMHOKUCIOTHBIX 00pa00TOK CKBaXKHH.

[ToaroToBka K MpOBEICHUIO TITMHOKUCIOTHBIX 00PabOTOK.
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42. IlpuroroBieHre INIMHOKUCIOTHOTO PacTBOpa.

43. [ToaroToBKa CKBAXUHBI K TIIMHOKUCIOTHOW 00padoTKe.

44. CiocoObl poOBeIeHUs TIIMHOKUCIOTHBIX 00paboTOoK.

45. OU3NKO-XUMHUYECKHE METOIbI 00paboTKM Mpr3ab0HHOM 30HBI IJIACTA U CKBKHUH

46. O6paboTka Mpu3ab0HOM 30HBI IJIacTa pacTBOPOM ruapodobduszaropa.

47. IlpuMeHeHue BOIHBIX PACTBOPOB U3BECTHU IS CEIEKTUBHBIX, MHOTOKPATHBIX KHUCIOTHBIX
00paboTOK U THPOpaA3PHIBA IJIACTA.

48. HanpaBneHue U MyTH COBEPILICHCTBOBAHMSI TTTMHOKUCIOTHBIX 00paboTOK.

49. CneunasbHble METOABI 00paObOTKH CKBaKUH

50. KucnotHast 06paboTka Jijis moBbIeHus 3p(HEKTUBHOCTH M30JISIUH IJIACTOBBIX BOJI.

51. O6paboTKa CKBaKUH a3pUPOBAHHBIMU TJIMHOKUCIOTHBIMU PACTBOPAMH.

52. VlnreHncudukanys NpuToka HeTH U MOATOTOBUTEIBHBIN ATAIl K KUCIOTHON 00paboTKe
IIyTEM BBIIIEIAYUBAHNS COJIM U3 IIJIACTa.

53. Y aneHue )KuaKOCTH U3 MPU3a00MHOM YacTH CTBOJIA Ta30BOM CKBAYKUHBI.

st 3K3aMeHa

MI/IHHCTEPCT]%O HAYKN U BLICH_[El"p OBPABOBA:HI/I}I POCCHIZCIfOfI ®OEJIEPALIUN
I'POBHEHCKUWU I'OCY JAPCTBEHHbBIM HE®TAHOU TEXHUYECKMU YHUBEPCUTET
nMeHHu akagemuka M. /[. MUJIIHOHIIIMKOBA

BMJIET Ne 1
Jucuuminna «lloBpIllIEHNE IPOIVKTUBHOCTU CKBAKUHY
WNucturyT__HedTH 1 raza npodmib «IKCIUTyaTausi U OOCIYyXHUBaHHE OOBEKTOB

JI00BIYM HEPTU» CEMECTP

1. O6paboTka CKBaYKMH PACTBOPAMH IMOBEPXHOCTHO-AKTUBHOTO BEIIECTBA
2. OUBUKO-XMMHUYECKUE METOJIbI 00PaOOTKH MPHU3a00WHON 30HBI TJIACTA U CKBAKUH

3. OTMLIBaIOgaSI CIIOCOOHOCTh pacTBOpa [IAB w BimsHwe HOBC[}XHOCTHOﬁ AKTUBHOCTHU
achagbTO-CMOIUCTHIX BEIIECTB HE(DTEN.

YTBEPXIAIO:
«__» 201 r. 3aB. kapenpoit «KbBPOHI' M» Xananos A.I11.

Texkymuii KOHTPOJIb

1. Pacckaxxute mpo ruAponecKoCcTpyHHO0 epdoparmio

2. Pacuet ruzporneckocTpyitHO# niepdopanun

OO6pazelr METOIUKY pacyeTa.

Jlnist mpoBeIeHUs TUAPOTIECKOCTPYHHOM mepdopannu B CKBaKUHE nuamerpoM D = 15 cm
u riryounoit H = 1500 M TpeOyeTcst onpeaenuTh pacxo ] paboueit )KUIKOCTH, 00IIee KOJTHIECTBO
HEOOXOJUMBIX HUJIKOCTH, IECKa M HACOCHBIX arperaTtoB, TMAPABIMYECKHE NOTEpPH HAmopa,
JaBJICHUE KHUIKOCTH Ha BBIXOJIE U3 HACAJIOK, Mpe/iebHO 0€30MacHyI0 JUIMHY TOJIBECKH HACOCHO-
KOMITPECCOPHBIX TPYO M YAJTHMHEHUE 3THX TPYO.
1. Pacxon xuakoctu (BOJbl) onpeAenuTcs U3 (opMyIIbl

0 =ngr10.| 2282 e (1)

CM
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rae n = 4 — yucao Hacagok AuameTpoM 4,5 MM; @ — KOA(PGHUIMEHT CKOPOCTH, KOTOPBIA MOXKHO
IPUHATH paBHBIM Kod(umenty pacxona 0,82 (s koHoMIanbHOM Hacauku); /= 0,158 cm® —
ceuenue otBepcTust Hacaaku (0,785:0,45%); g = 981 cm/c” — yckopeHue CBOOOIHOTO TaaeHus; Ap
— mepenaj AaBieHus B Hacanke (mpuauMaeM Ap = 200 Krc/cM?; pey — IIIOTHOCTh CMECH BOJBI C
IIECKOM, KOTOpasi paBHa
Pew = C(Pn— pz) + Po.
B nocnenneit popmyne p, = 2,7 r/cM’ — IIIOTHOCTD TIECKA; py = | T/CM’ — MJIOTHOCTH
Bo/bl; C — 00beMHasi KOHIIEHTpAIUs Tlecka, KOTopas paBHa
— CO

C=—_-0
C, +1000p, @

C= 100 =0,0357
100 +1000 -2,7

3necs C, = 100 r/1 — BecoBasi KOHIIEHTpALIKs TIECKa.

2. Haiinem o01iee KOJIMYECTBO KUIKOCTH, NIECKAa M HACOCHBIX arperaTtoB, HEOOXOIUMBIX IS
poBeIcHUs epdoparuu.

HeoOxoauMoe KOIMYECTBO JKHIIKOCTH YCTAHABIMBACTCS M3 pacdera JByX OOBEMOB
CKBa)XMHBI (OJUH 00BEM JUISI TPAHCHIOPTUPOBKH IMECKa HA 3a00W CKBAXMHBI U OJUH OOBEM IS
IPOMBIBKH 10 OKOHYaHUU Tporiecca) mnoc 0,3 odbema Ha moTepro GUIbTpaluy B IUIACT.

Takum o06pazom,

O, =23V
rie oobeM ckBaxxkunel V' =0,0177-1500 = 26,5 M°.
Heo6xoaumoe KoJIMuecTBO KBapIIeBOrO MeCKa
Q:=L3VC(,
Hacocubix arperatoB 2AH-500 momkHO OBITH N1Ba, U3 HUX OAMH PaOOYU, KOTOPBIH
obecrieynBaeT HEOOXOIUMBIN pacxo )kuaKoctu (9,9 11/c), a BTOpOit 3amacHoOM.
3. T'mapaBiaudeckue MOTEPH HAIopa p MPHU THAPONECKOCTPYHHOM niepdopanuu OyayT
p = Ap. + Ap, + Ap, +Ap, xrc/em?,
rae Ap. — noTepy Harnopa B Tpy6ax B Krc/cm;
Ap. — NOTEpH HAOPa B KOJIBIIEBOM IPOCTPAHCTBE B KIC/CM”;
Ap, — NOTEpHU HANOPA B HACAJKAX B KI'c/CM?;
Apy — TOTEPHU HAIOPa B MOJIOCTH, 0OPa30BaHHOM CTPyeEH, B KIc/cM>,
OrnpenenuM 3HaA4CHHs COCTABIIIONIMX OOIIEH MOTEPH HAropa.
[Torepu Hamopa B TpyOax
2
ap, =825%,0., L5 3)

rae An = 0,035 — koo duumeHT TpeHus npu IBMKEHUH BOIBI B 6,2-cM TpyOax; O = 9,9 n/c —
pacxon xxunkoctu; H = 1500 M — rimybuna cnycka 1py0; d = 6,2 ¢cM — BHYTPEHHUN AHAMETP
HACOCHO-KOMITPECCOPHBIX TPYO.

[ToTtepu Hamopa B KOJIBIEBOM NPOCTPAHCTBE

-6 2
Ap. :82,5 10 /1; 0., O -H
(D2 - dz) (D- d)g
rae A« — K03(pPUIMEHT TpeHus MpH JBMKEHUU BOIBI B KOJIbLIEBOM IpocTpaHcTBe; Q = 9,9 1n/c,
win 9900 cm’/c; H = 1500-10° ¢cm; D = 15 ¢M — BHYTpPEeHHHU JMAMETP DKCILTYaTalMOHHOM
KOJIOHHBI; d = 7,3 ¢M — Hapy»HBIil IUAMETP HACOCHO-KOMIIPECCOPHBIX TPyO; g = 981 cm/c* —
YCKOpPEHHUE CBOOOTHOTO MaJCHUSI.
Jlst onipenenieHus A, Haiijem uuciio Pelinonbaca mo Munity u IllyGepty:

Re — pC.H ‘W '6

Kre/cm® 4)

w61~ m )
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r7ie W CKOPOCTh JIBMKCHHS >KUIKOCTHOW CMECH B KOJIBIIEBOM CEUCHHMH MEXTYy 15-cM H
7,3-cM KoToHHaMH# TPyO, KoTopast OyAeT paBHA

0
w= 6
0,785(D? - d*) ©
0 — 0,05 cM — cpemHuil nTMaMeTp 3epeH IecKa; m — YCIOBHAas MOPUCTOCTh TBEpAOH (asbl B
TpyOax. 3HaueHUe m ONPENENSIeTCs U3 BbIPAKEHUS

m =1 - Peo” Poc )
Py
Benmuuna L., — BA3KOCTh MMECYaHO-KUIKOCTHOW CMECH B TI3 MIIU B I/CM*C — OTIpEICIISICTCS

no hopmyne

‘ua"l :[))683,18C (8)
rie C — obObemHas koHueHtpamus necka (C = 0,0357); e — ocHOBaHUE HaTypaJbHBIX
norapu¢pmoB;
u,, =1 2,718>189957 =1 119 cm3, nian 0,01119 m3.

B nemsix oGnerduenus pacuetoB Ap, U Ap. — Uil TPOMBIBOYHBIX TPyO YCIOBHOTO
muamerpa 60, 73, 89 um 114 MM npu HaiuuuM B BOJE KBaplEBOro I€CKa pa3IMYHOU
koHueHntparuu (50, 100 u 160 r/1) MOXKHO MOJIB30BAThCS CHEITUATBHBIME rpaduKaMu.

[Torepu Hamopa B Hacaakax Ap, Hamu TPUHATH paBHbIMH 200 Krc/cM” mpH pacxoje
xugkoctd O = 9,9 n/c. OHM MOryT OBITH ONpEAENICHbl W3 TPHUBEACHHOW BBIIMIC (OPMYIIBI
pacxona (1), pemeHHoN OTHOCUTENTBHO Ap:

_510" 0p, .
n2f2(p2g ( )

[Torepu nHamopa B monoctu Ap, 00pa3oBaHHOW aOpa3UBHOW CTpyeH, MO OMBITHBIM
JaHHBIM M3MeHsroTca B mpepenax 20 + 50 krc/cm’. Tlpunaumaem cpennee 3Hadenue Ap, = 35
Krc/cm>.

OOurre ruapaBIMYECKUe TOTEPH HATIOPa COCTABAT
p =49,1+4,0+200+35 ~288 krc/cm? (28 MIIa).

4. JlaBineHue KUJKOCTH C IECKOM Ha BBIXOJIE U3 HACAJOK OyaeT
p, =p, *0,1Hp, - p, krc/cm? (10)

IJIe Py — IaBJICHHE HA YCThe CKBXXHHBI MPHU paboTe HacocHoro arperata 2AH-500 na V

ckopoctu (pacxon 9,5 11/c), paBHoe 222 Kre/cm?;

Po =222 +0,1-1500 - 1,06 — 288 = 93 krc/cm” (9 MITa).

5. TlpenenvHo Ge30macHas JUIMHA MOABECKU 7,3-CM TPYO NP LHUPKYJISAILUNA KUIKOCTU
ompenenseTcs mo Ggopmyie

Ap

H

oy
Ly
=K 77 .wm (11)
G
rie Qwmp = 38 800 krc — crparuBaromas Harpys3ka JJjisi pe3pbOOBOTO COEIUHEHUS TIHaJKUX

HaCcOCHO-KoMMpeccopHbIX TpyO u3 cramu 3612C; K = 1,5 — ko3¢ duimeHT 3amnaca npoYHOCTH; fy
= 30,2 cM’ — TWIOLIa/b NPOXOAHOTO CeUeHus TpyO; p, = 222 Kre/cM?; gr — BEC B KHMAKOCTH 1 M
7,3-cm TpyO ¢ mydramu; g, = 9,46 — fipew = 9,46 - 0,117 - 1,06 = 8,2 xrc (f,, — mIomanas
TIONEPEYHOTO ceyeHus Tena Tpyosl, pauas 0,117 am?). Torma

MaxkcruManbHO BO3MOXKHAS JUIMHA CITyCKa TeX K€ TPyO MPHU OTCYTCTBUU ITUPKYIISIIUN
KUIKOCTH (B Cllydae €€ IMOJTHOTO MOTJIOIeHUs ) Oy IeT

Cow_ 1)
L= K 7w (12)
qr:z +0’1 'fx .pc/w
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rae ¢, = 9,46 krc —Bec 1 M 7,3-cM Tpy6 ¢ MydTamu Ge3 ydeTa MOTepH Beca B SKUIKOCTH, TaK

KaK B 3aTpyOHOM NPOCTPAHCTBE KHJIKOCTh OTCYTCTBYET;
6. OmpenenuM yJUIMHEHHE HACOCHO-KOMIIPECCOPHBIX TPYO MO JeiicTBUEM 00IIel Harpy3Ku.
ITo 3akony I'yka, yanuHenue Tpyo

GL
Ef GL ™, (13)

rae G — oOmas Harpyska Ha TpyOsl B krc; L = 1500 M — anmHa KonoHHsI Tpy0; £ = 2,1 - 10°
Krc/cM”> — MOIyIb YIPYroCTH; f,, = 11,66 ¢cM* — IUIOmaab IONEPEYHOro CEeYeHus Tena 7,3-CM
TpYOBI.

[Tpu mUpKyJIALUHN KUAKOCTH

L
G =n>" Ap . f,* [P, - (14)

Ap,,
2

L
rne ¢» — Bec B xuakoctu 1 M 7,3-cMm TpyO ¢ Mydramu, paBHbId 8,2 Kre; ¢, 5 Harpyska oT

COOCTBEHHOTO Beca TpyO ¢ Mydramu; f; = 41,84 cM® — momepednoe cedenue 7,3-cM Tpy6 O
Hapy>KHOMY IUaMeTpy; f = 30,2 cM? — mIomaas MpoXoIHoro cedyeHus 7,3-cM Tpyo.
IIpu oTCYTCTBUM LIMPKYIISALUN KUIKOCTH

., L A
G =g, >+ /|01 L o+ p, - ’;m (15)
rae ¢ = 9,46 krc — Bec B Bo3ayxe 1 M 7,3-cM Tpy6 ¢ MydTamu.
VY anunenue TpyO npu OTCYTCTBUU LHUPKYISILMU KUAKOCTU
., _GL
AL =—— (16)
Ef,,
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KOHTpOJIbHO-I/I3MepI/ITeJILHBIe MaTepHuajgbl K JUCHUIIJIMHE
«IloBbIIIEHHE MNPOAYKTUBHOCTH CKBAKHH»

MWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJAEPAIIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHu akagemuka M.Jl. MumoHIuKoOBa
HNucruTyT HedTH UM rasa
I'pynna """ Cemectp ""

Jucnuniauna "IloBbiieHne NPOIYKTHBHOCTH CKBAaKHH"

Bujer Ne 1

. O6paboTKa CKBaKMH PACTBOPAaMH HOBEPXHOCTHO-aKTHBHOTO BELIECTBA
. AHaTM3 ¥ COCTaBJIICHHUE METOUKH 00pabOTKH CKBaXIH pacTBopamu [IAB
. Bunibl, Ha3HaueHne 1 TpeGOBaHMS K IIOBEPXHOCTHO-aKTHBHBIM BEIIECTBAM.

Hoanucey npenogaBartes Ioanuck 3aBeayromero kadeapoii

MHUHUCTEPCTBO HAYKH M BBICIIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHu akagemuka M.Jl. MUIJIMOHIIMKOBA
HWnacTuTyT HehTH M raza
I'pynna """ Cemectp ""

Jucnunauna "IloBblieHHe NPOAYKTHBHOCTH CKBAaKMH"

Buner Ne 2

. IlpuroroBieHne TIIMHOKUCIOTHOTO PacTBOPA.
. YCOBEpIICHCTBOBAHNE METOANKH TNIMHOKUCIOTHBIX 00PabOTOK MOMTMMUKTOBBIX KOJIJIEKTOPOB
. BnnsiHue naBieHNs 1 BpeMEHN Ha pacTBOPEHHUE IUIACTOBOT'O IEMEHTA B KMCIOTHBIX PacTBOpPax.

Hoanucek npenogaBares Hoanuck 3aBeayromero kadeapoi

MHUHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3BOBAHUSI POCCUMCKOMN ®EJEPALIMA
T'PO3HEHCKHWMN T'OCYJIAPCTBEHHBIA HE®@TAHOM TEXHUYECKWA YHUBEPCUTET
uMeHH akagemuka M./l. MujuiHOHIIUKOBA
HNHcTutyT HepTH M raza
I'pynna """ Cemectp ""

Jucuunnauna "loBbleHue NPOAYKTHBHOCTH CKBAaKUH"
buier Ne 3

. XapakTepucTruka KHCIOTHOTO pacTBOPa U MPUYHMHBI CHIOKEHHUS 3D (HeKTHBHOCTH 00pabOTOK.

AHanu3 KHCIOTHBIX 00pabOTOK MOJIMMHUKTOBBIX KOJUIEKTOPOB

. [IprumHBI yXyAIEHNS IPOHUIIAEMOCTH PU3a00HOI 30HBI TUTacTa

IMoanmucek npenogaBaTest IMoanucek 3aBeayomero kageapoi

MHUHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIMA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®TSHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiMoHmmuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""

Jucuuninuna "loBbllieHne NPOAYKTUBHOCTH CKBAaKUH"
buier Ne 4

. HOHFOTOBKa K IMMPOBEACHUTIO TNIMHOKNUCJIIOTHBIX o6pa60T01<.

DHU3NKO-XUMUYECKHE METOAbI O6pa6OTKI/I npn3a60171H0171 30HBI IIJ1aCTa U CKBAXXHWH

. O6paboTKa mpru3aboWHON 30HKI IJIaCTa PAaCTBOPOM ruapodhodusaTopa.

IHoanucks npenogaBareJis Ioanucek 3aBexyomero kapeapou

17



MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIMA
IT'POBHEHCKHUM IOCYJAPCTBEHHbIN HE®TSIHOM TEXHUYECKUM YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIMoHIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuunnuna "IloBblleHne NPOAYKTUBHOCTH CKBAaKUH "
buier Ne 5
1. OnBIT IPUMEHEHHSI TOBEPXHOCTHO-aKTUBHBIX BEIIECTB JUIsl YIIYUIICHUS MPOHUIIAEMOCTH MPU3a00IHO 30HBI

IIacTa.
2. IlpuMeHeHne BOHBIX PaCTBOPOB M3BECTH ISl CEJIEKTUBHBIX, MHOTOKPATHBIX KUCIOTHBIX 00Pa0OTOK U

THJPOpa3phiBa IIIACTA.
3. IloaroroBka CKBa)KWHBI K TIIMHOKUCIOTHOW 00paboTKe.

Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoi

MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALINA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®TSHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiiMoHImuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuuninuna "IloBbllieHne NPOAYKTUBHOCTH CKBAaKUH "
Buier Ne 6
1. BausiHue OpraHU3alMOHHO-TEXHUYECKUX (DAKTOPOB HA COCTOSTHHE MPU3a00HHOMN 30HKI I1acTa
2. Ponb kadecTBa OYpOBOTO pacTBOpa B THAPOAMHAMHYCCKOM COBEPIICHCTBE CKBAXKHMH. 3aBUCHMOCTD
THIPOAMHAMHYECKOIO COBEPIICHCTBA CKBAXKUH OT BPEMECHU BO3ICHCTBHsI OYPOBOro pacTBOpa Ha ILIACT.
3. Pe3ynpTaThel KOMILIEKCHBIX SKCIIEPIMEHTOB 00pabOTOK CKBaKMH pacTBopamu [TAB.

Hoanuce npenosasares Hoanuck 3aBeayromero kadeapoi

MUHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAILIANA
T'PO3HEHCKHWI IT'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHHu akagemuka M.JI. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "IloBblmeHne NPOAYKTHBHOCTH CKBAKHH"
Buaer Ne 7
1. Ponb xauecTBa OypoBOTrO pacTBOpa B THAPOJANHAMHUYECKOM COBEPILICHCTBE CKBKHH. 3aBHCUMOCTh
THJPOJMHAMUYECKOTO COBEPILECHCTBA CKBXXMH OT BPEMEHH BO3/ICHCTBHUS OYpOBOT0O pacTBOpa Ha IUIacT.
2. Baustaue JAaBJICHUA U BPEMCHU Ha paCTBOPCHUE IIJIACTOBOT'O HEMCHTA B KMCJIOTHBIX pacTBOpax.
3. OOpaboTKa CKBa)KMH a’pUPOBAHHBIMH TJIMHOKHUCIOTHBIMH PACTBOPAMHU.

Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIANA
T'PO3HEHCKHUW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuMoHIMKoOBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnunauna "IloBbiieHne NPOIYKTHBHOCTH CKBAaKHH"
Buaer Ne 8
1. BimsiHME OpraHu3alnOHHO-TEXHHYECKNX (PaKTOPOB Ha COCTOSIHHE NPHU3a00HHON 30HBI II1acTa

2. ITpoHuiiaeMocTh Mpu3abOMHOM 30HKI IJIACTA.
3. O0paboTKa CKBaXHH a3pUPOBAHHBIMU TJIMHOKUCIOTHBIMU PACTBOPAMU.

ITonnmucek npenogasaTes IMoanucek 3aBexyomero kapeapou
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MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIMA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®TSHON TEXHUYECKUA YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIMoHIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuunnuna "IloBblleHne NPOAYKTUBHOCTH CKBAaKUH "
buser Ne 9
1. CneuuanbHble METOBI 00PaOOTKH CKBaXKUH
2. Pe3ynpTaThl KOMIUIEKCHBIX SKCIIEPUMEHTOB 00pab0TOK CKBaKHH pacTBopamu ITAB.
3. HpI/IMCHCHI/IC BOJIHBIX paCTBOpOB HU3BCCTU OJIs CCIICKTUBHBIX, MHOFOKpaTHLIX KHUCIOTHBIX O6p360TOK u

THAPOpa3phIBa IUIACTA.

Hoanuce npenosaparess Hoanuck 3aBeayromero kadeapoi

MUHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA30OBAHUSI POCCUIACKOM ®EJIEPALIAU
T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiimoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "IloBblmeHne NPOAYKTHBHOCTH CKBAKMH"
Bujer Ne 10
1. OCHOBHBIC pEaKIUK MIMHOKHUCIOTHOTO PACTBOPA C MIIMHUCTHIME (HPAKIIUSIMU IIACTOBOTO TOJMMHUKTOBOTO

LIEMEHTA.
2. Y nanenue XuIKOCTH U3 MPU3a00MHON 9aCcTH CTBOJIA Ta30BOM CKBAKHHBI.

3. OrmbIBaroLias ciocoOHOCTh pacTBopa [TAB u BiusiHME TOBEPXHOCTHON aKTUBHOCTH ac(alibTO-CMOJIUCTHIX

BelIecTB HedTeil.

Hoanuce npenosasares Hoanuck 3aBeayromero kadeapoi

MUHHUCTEPCTBO HAYKH Y BBICIHIEI'O OBPA30OBAHUSI POCCUICKOM ®EJIEPALIAU
T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akagemuka M.JI. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""

Jucnuniauna "IloBblmeHne NPOAYKTHBHOCTH CKBAKHH"

Buaer Ne 11

1. UccnenoBanue 3peKTHBHOCTH PacTBOPOB ¢ OM(BTOPUIOM aMMOHHUSL.
2. HTeHcuduKays NpUToKa HeTH ¥ OATOTOBUTENBHBIH 3Tall K KUCIOTHOH 00pabOoTKe ITyTeM BBIIIEIa4BaHHs

COJIM U3 TUTacTa.
3. O0paboTka mpr3ab0HHOM 30HBI IJTACTA PACTBOPOM T'HIpOhoOH3aTOpa.
Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIANA
T'PO3HEHCKHUW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuMoHIMKoOBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""

Jucnunauna "IloBbiieHne NPOIYKTHBHOCTH CKBAaKHH"

Buaer Ne 12

1. OnbIT BHEAPEHUS TIIMHOKUCIOTHBIX 00pabOTOK CKBaXKHH.
2. IlpyumHBI yXyALISHUs IPOHUIIAEMOCTH TIPU3a00HOM 30HBI TUIacTa

3. JIo6aBKM B KMCIIOTHBIE PAaCTBOPBI.
IMoanucek 3aBexyomero kapeapou

Hoanucey npenogasaress
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MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIMA
IT'POBHEHCKHUM IOCYJAPCTBEHHbIN HE®TSIHOM TEXHUYECKUM YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIMoHIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuunnuna "IloBblleHne NPOAYKTUBHOCTH CKBAaKUH "
buier Ne 13
1. CrtocoObI IPOBEAICHUS TIIMHOKUCIOTHBIX 00pabO0TOK.
2. O6paboTKa CKBaXXHH a3pUPOBAHHBIMU TTIMHOKUCIOTHBIMU PACTBOPAMHU.
3. BiusiHne BOIOHACHIIEHHOCTH POJYKTHBHOTO IUTacTa Ha 3()(eKTUBHOCTD TJIMHOKUCIOTHBIX PACTBOPOB.
Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiMoHIMKOBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "IloBbimieHne NPOIYKTHBHOCTH CKBAaKHH"
Buaer Ne 14
1. IlpuMeHeHne BOHBIX paCTBOPOB M3BECTH ISl CEJICKTUBHBIX, MHOTOKPATHBIX KUCJIOTHBIX 00pabOTOK 1
THJIpOpa3phIBa IIIACTA.
2. AHanu3 ¥ COCTaBJIEHHE METOJMKH 00pabOTKN CKBaXXMH pactBopamu [IAB
3. 3aBUCHUMOCTH MPOJYKTUBHOCTH U THAPOJMHAMUYECKOTO COBEPIIEHCTBA CKBAXXHMH OT THIIAa KOJUIEKTOpa.

IHoanucks npenogaBareJis IMoanucek 3aBeayomero kapeapou

MHWHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJAEPAIIANA
T'PO3HEHCKHUI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucnuniauna "IloBbieHne NPOIYKTHBHOCTH CKBAaKHH"
Buier Ne 15
1. BimsiHMe OpraHu3annoHHO-TEXHHYECKNX (PaKTOPOB Ha COCTOSHUE NMPHU3a00HON 30HBI TI1acTa
2. TloAroToBKa K MPOBEJCHUIO MIHHOKUCIOTHBIX 00paboTOK.
3. OGocHOBaHNE MacCOBOTO MPOMBIIIIEHHOT'O BHEAPEHUS KHCIOTHBIX 00pa00TOK CKBaXKHH.
Hoanucey npenogaBaress Hoanuck 3aBeayromero kadeapoii

MUWHHUCTEPCTBO HAYKH ¥ BBICHIEI'O OGPA3OBAHUS POCCHICKOM ®EJEPAIIAN
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuMoHIUKOBA
HMHcTUTyT HedpTH M rasa
I'pynna """ Cemectp ""
Jucnunauna "IloBbilieHHe NPOAYKTHBHOCTH CKBAaKMH"
Buner Ne 16
1. TexHOJOTHYECKHE CXEMBI TITMHOKUCIIOTHBIX 00pab0TOK CKBaKHH.
2. Bugpl, Ha3HaUeHHE U TPEeOOBAHUS K TOBEPXHOCTHO-aKTHBHBIM BEIIECTBAM.
3. CocrostHue TIpU3a00HOI 30HBI TIIIACTA.
Hoanucey npenogaBartess Hoanuck 3aBeayromero kadeapoi
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MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIMA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®TSHON TEXHUYECKUA YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIMoHIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuunnuna "IloBblleHne NPOAYKTUBHOCTH CKBAaKUH "
buiaer Ne 17
1. [ToaroToBKa CKBAYKUHBI K TIIMHOKUCIIOTHOH 00paboTKe.
2. OU3NKO-XUMHYECKHE METOIBI 00pabOTKH MPU3a00ITHOI 30HBI TUIACTA U CKBAKUH
3. BiusiHue opraHu3alMOHHO-TEXHUYECKUX (haKTOPOB Ha COCTOSIHUE MTPU3a00HHON 30HBI IJIacTa

Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiMoHIMKOBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "IloBbimieHne NPOIYKTHBHOCTH CKBAaKHH"
Buner Ne 18
1. Lenwm u 3agaun aucumiuimHbl. Mcropus pazBuTths aucuuiuiiael B Poccnn u 3apy6eskom
2. O60CHOBaHKE MacCOBOTO NMPOMBIIUICHHOTO BHEPEHUSI KUCIOTHBIX 00pa0OTOK CKBaXKHH.
3. BiusiHue BOJIOHACHIIEHHOCTH POJYKTHBHOTO IUTacTa Ha 3¢ (eKTUBHOCTD TIIMHOKUCIIOTHBIX PACTBOPOB.

Ilonnmuck npenogasartes IMoanucek 3aBeayomero kapeapou

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHH akaaemuka M./{. MUIIHOHIIMKOBA
HWncTuTyT HehTH M raza
I'pynna """ Cemectp ""
Jucnunauna "IloBbllieHHe NPOAYKTHBHOCTH CKBAaKMH"
Buuter Ne 19
1. BaustHMEe OpraHM3annOHHO-TEXHUIECKUX (DaKTOPOB HA COCTOSTHHE MPHU3a00HHOMN 30HKI IUTacTa
2. BimsiHME KONJIEKTOPCKUX U (PU3MKO-XMMHUYECKUX CBOWCTB Ha COCTOSIHHE NTPHU3a00HHON 30HBI IIIacTa
3. OnbIT MpUMEHEHHS TTOBEPXHOCTHO-aKTHBHBIX BEIECTB ISl YJIYUIICHHUS IPOHUIIAEMOCTH IIPH3a00iHOM 30HbI

iacra.
Hoanuck 3aBeayromero kadeapoii

Ilopnuck npenoxaBartesist

MWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EAEPAIIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuMoHIUKOBA
HMHcTUTyT HedpTH M rasa
I'pynna """ Cemectp ""
Jucnunauna "IloBbilieHHe NPOAYKTHBHOCTH CKBAaKMH"
Buser Ne 20
1. Pe3ympTaThl KOMIUIEKCHBIX SKCIIEPUMEHTOB 00pab0TOK CKBaKHH pacTBopamu [1AB.
2. O6pabdoTka mpu3abOWHON 30HKI IJIaCTa paCTBOPOM ruapodobm3aTopa.
3. AHanW3 MMHUHUCTBIX YaCTHIl U SMYJIbCHH, COACPIKAIINXCS B KHUJIKOCTH, U3BJIEKaeMOM U3 MIacTa. AHAIN3
pe3ynbTatoB 00padoTok pactBopamu [TIAB ckBaknH, BCKPBIBIIMX ITOPHCTO-TPEIINHOBATHIA KOJUIEKTOP.
Iloanuck npenoxaBartesis IHopnuck 3aBenyromero kapeapoi
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MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIMA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®TSHON TEXHUYECKUA YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIMoHIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuunnuna "IloBblleHne NPOAYKTUBHOCTH CKBAaKUH "
buier Ne 21
1. CrtocoObI IPOBEAICHUS TIIMHOKUCIOTHBIX 00pabO0TOK.
2. OU3NKO-XUMHYECKHE METOIBI 00pabOTKH MPU3a00ITHOI 30HBI TUIACTA U CKBAKUH
3. OGocHOBaHME MacCOBOTO MPOMBILIIEHHOTO BHEAPEHUS KMUCIOTHBIX 00pa00TOK CKBaXKHH.

Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiMoHIMKOBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "IloBbimieHne NPOIYKTHBHOCTH CKBAaKHH"
Buaer Ne 22
1. IToaroToBKa K MPOBEICHUIO INIMHOKUCIOTHBIX 00paboToK.
2. 3aBUCUMOCTH NMPOAYKTUBHOCTH U TUAPOJUHAMUYECKOTO COBEPIIEHCTBA CKBAXKUH OT TUIA KOJIJIEKTOPA.
3. [IpuMeHeHMe BOJHBIX PaCTBOPOB M3BECTH JUISI CEJIEKTUBHBIX, MHOTOKPATHBIX KHCIOTHBIX 00pab0TOK M

THpOpa3phIBa MIACTA.

IHoanucks npenogaBareJis IMoanucek 3aBeayomero kapeapou

MHWHHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJAEPAIIANA
I'PO3HEHCKHUI r'OCYIAPCTBEHHBIN HE®TSAHON TEXHUYECKU YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucnuniauna "IloBbieHne NPOIYKTHBHOCTH CKBAaKHH"
Buaer Ne 23
1. Lenwm u 3agaun aucuuiuimHel. Mcropus pa3BuThs aucuuIuiiabel B Poccnn n 3apy6eskom
2. TexXHONOTUs POBEICHNUS TIIMHOKUCIOTHBIX 00pa00TOK CKBaKUH
3. CriocoObI IpOBEACHHSI TIIMHOKUCIOTHBIX 00paboTOK.

Hoanucey npenogaBaress Hoanuck 3aBeayromero kadeapoii

MWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EAEPAIIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuMoHIUKOBA
HMHcTUTyT HedpTH M rasa
I'pynna """ Cemectp ""
Jucnunauna "IloBbilieHHe NPOAYKTHBHOCTH CKBAaKMH"
Buser Ne 24

1. OTMBIBaromas crrocoOHOCTh pacTBopa [TAB u BimsHIE TOBEPXHOCTHON aKTHBHOCTH ac(aIbTO-CMOIUCTHIX

BelIecTB HedTeil.
2. OnBIT IPUMEHEHSI TOBEPXHOCTHO-aKTUBHBIX BEIICCTB ISl YITYUYIICHUS POHUIIAEMOCTH PH3a00ITHO# 30HBI

iacra.
3. BiausHue TUTOI0THYECKHX K KOJIJICKTOPCKUX CBOMCTB Ha YXyAUICHUE TPOHUITAEMOCTH npu3a60171H0171 30HBI

iacra.

ITonnmucek npenogasaTes IMoanucek 3aBexyomero kapeapou
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MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIMA
IT'POBHEHCKHUM IOCYJAPCTBEHHbIN HE®TSIHOM TEXHUYECKUM YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIMoHIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuunnuna "IloBblleHne NPOAYKTUBHOCTH CKBAaKUH "
buier Ne 25
1. MHOrOpacTBOPHBIC MIMHOKHUCIOTHBIC 00PaO0OTKH MOJTUMHKTOBBIX TEPUTCHHBIX KOJUICKTOPOB.
2. BI/I}IBI, HA3HAYCHUC U Tpe60BaHI/I${ K HOBCpXHOCTHO-aKTI/IBHHM BCIIICCTBaM.
3. Ananu3 00paboTOK Mpr3a00HHOMN 30HBI CKBAXKHH TPEIIMHOBATHIX IJIACTOB.

Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiMoHIMKOBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""

Jucnuniauna "IloBbimieHne NPOIYKTHBHOCTH CKBAaKHH"

Buaer Ne 26

1. IlpuroroBieHue TIMHOKUCIOTHOTO PacTBOPA.
2. Y naneHue *XHUIKOCTH U3 MPHU3a00IHON 4acTH CTBOJIA T'a30BOI CKBAXKUHBI.
3. OrmbIBaronias criocoOHoCcTh pactBopa [IAB u BiusiHEE MOBEPXHOCTHON aKTUBHOCTH ac(halibTO-CMOJIUCTHBIX

BelecTB Hedreil.
IMoanucek 3aBeayomero kapeapou

IHoanuck, npenogaBarteis

MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSI POCCUMCKOM ®EJEPAIIMA
T'PO3HEHCKHUM T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""

Jucnuniauna "IloBbieHne NPOIYKTHBHOCTH CKBAaKHH"

Buaer Ne 27

1. AHamu3 CONSTHOKUCIIOTHBIX 00paboTOK.
2. BnusiHEE TUTONOTHYECKHUX B KOJDICKTOPCKHAX CBOMCTB Ha YXYAIICHHE MPOHUIIAEMOCTH MPU3a00IHOM 30HBI

1acTa.
3. IIpu4uHBI yXyIIICHHS IPOHUIIAEMOCTH NMPH3a00MHOM| 30HbI TUIacTa

Ilonnmuck npenogasaTes IMoanucek 3aBeayomero kapeapou

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJIEPAILIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHH akaaemuka M./{. MUIIHOHIIMKOBA
HncTuTyT HehTH M raza
I'pynna """ Cemectp ""
Jucnunauna "IloBbllieHHe NPOAYKTHBHOCTH CKBAaKMH"
Buuter Ne 28
1. OU3UKO-XUMHYECKHE METOIBI 00paOOTKH MPU3a00ITHOI 30HBI IUTACTA U CKBAKUH

2. CrrocoObI MMPOBCACHUS TJIMHOKHUCIOTHBIX O6pa6OTOK.
3. BiausHue TUTOI0THYECKHX B KOJUICKTOPCKUX CBOMCTB Ha YXyALICHUE NPOHUIACMOCTH HpHSa6OI>iHOI>i 30HBI

iacra.
Hoanuck 3aBeayromero kadeapoii

Ilopnuck npenonpaBartesist
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MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIMA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®TSHON TEXHUYECKUA YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIMoHIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuunnuna "IloBblleHne NPOAYKTUBHOCTH CKBAaKUH "
buiaer Ne 29
. BnusiHue (pU3MKO-XMMUYECKHUX CBOMCTB )KUKOCTH HA TUIPOTUHAMUICCKOE COBEPIIICHCTBO CKBaXKHH.
2. OnBIT BHEPEHUS TIIHHOKUCIOTHBIX 00pa00TOK CKBaYKHH.
3. PazpaboTka MeTo/1a MIMHOKUCIOTHBIX 00Pa00TOK TOJIMMHUKTOBBIX KOJIJIEKTOPOB
Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

[

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiMoHIMKOBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "IloBbimieHne NPOIYKTHBHOCTH CKBAaKHH"
Buaer Ne 30
. 3aBUCUMOCTH NPOAYKTUBHOCTH U TUAPOJUHAMUYIECKOTO COBEPIIEHCTBA CKBAYKUH OT TUIIA KOJIJIEKTOPA.
2. XapakTepucTHKa KHCIOTHOTO PacTBOPA U MPUYHHBI CHIDKEHHUS () (PEeKTHBHOCTH 00pabOTOK.
3. CrienuanbHble METO/IbI 00pPab0TKU CKBaXKMH
Ilonnmuck npenogasartes IMoanucek 3aBeayomero kapeapou

—_—

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHH akaaemuka M./{. MUIIHOHIIMKOBA
HWncTuTyT HehTH M raza
I'pynna """ Cemectp ""
Jucnunauna "IloBbllieHHe NPOAYKTHBHOCTH CKBAaKMH"
Buuer Ne 31
1. BimsiHne U3NKO-XUMHUYECKHNX CBOMCTB )KHUAKOCTH HAa THIPOJIUHAMHUIECKOE COBEPIIEHCTBO CKBAKHH.
2. AHanm3 COJITHOKUCIIOTHBIX 00pa0bOTOK.
3. BimstHue pernrpeccun OypoBOTro pacTBopa Ha IMPOIYKTUBHOCTh CKBAXKHHBI.
Iloanuck npenoxaBaresis IHopnuck 3aBenyromero kapeapoi

MWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIAA
I'PO3HEHCKHUI TOCYJAPCTBEHHBII HE®TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIUKOBA
HNucTutyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "IloBbleHne NPOAYKTHBHOCTH CKBAKMH"
Bujer Ne 32
1. AHanu3 1 cocTaBjIeHHE METOJMKH 00pabOTKK CKBaXXMH pactBopamu [1AB
2. [IporntaeMocTs TpU3a00MHOM 30HHI IJIACTA.
3. Jlo6aBKH B KUCIIOTHBIE PACTBOPEHI.
Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoii
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MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIMA
IT'POBHEHCKHUM IOCYJAPCTBEHHbIN HE®TSIHOM TEXHUYECKUM YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIMoHIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuunnuna "IloBblleHne NPOAYKTUBHOCTH CKBAaKUH "
buuer Ne 33
1. TeXHOJIOTHYECKHE CXEMBI TITHHOKUCIIOTHBIX 00pa0b0TOK CKBaXKHH.
2. AHanmu3 U cocTaBJIEHHE METOTUKH 00paboTKH CKBaXHH pacTBopamu [IAB
3. XuMudeckasi akTHBHOCTb KHCJIOTHBIX PaCTBOPOB.
Hoanucey npenogapartess Ioanuck 3aBeayromero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPALIANA
T'PO3HEHCKHW T'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiMoHIMKOBa
HNucruTyT HedTH UM rasa
I'pynma """ Cemectp ""
Jucnuniauna "IloBbimieHne NPOIYKTHBHOCTH CKBAaKHH"
Buaer Ne 34
1. UccnenoBanne 3 PeKTUBHOCTH PaCTBOPOB C OMPTOPUIOM aMMOHUS.
2. TeXHONOTHYECKUE CXEMBI INTHHOKHCIOTHBIX 00padOTOK CKBaXKHH.
3. AHanu3 COJITHOKHCIOTHBIX 00pabOTOK.
Ilonnmuck npenogasartes IMoanucek 3aBeayomero kapeapou

MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O OBPA3OBAHUS POCCUIMCKOM ®EJAEPAIIANA
T'PO3HEHCKHWW T'OCYJIAPCTBEHHBII HE®TAHON TEXHUYECKAW YHUBEPCUTET
uMeHH akaaemuka M./{. MUIIHOHIIMKOBA
HWncTuTyT HehTH M raza
I'pynna """ Cemectp ""
Jucnunauna "IloBbllieHHe NPOAYKTHBHOCTH CKBAaKMH"
Buuter Ne 35
1. BimsiHne U3NKO-XUMHUYECKHNX CBOMCTB )KHUAKOCTH HAa THIPOJIUHAMHUIECKOE COBEPIIEHCTBO CKBAKHH.
2. JloGaBKH B KUCIIOTHBIE PACTBOPHI.
3. OmbIT BHEAPEHUSI TTIMHOKHUCIOTHBIX 00pab0TOK CKBa)KMH.

Hoanuch npenogaBartess Ioanuck 3aBeayromero kadeapoii

MUWHHUCTEPCTBO HAYKH ¥ BBICHIEI'O OGPA3OBAHUSI POCCUICKOM ®EJIEPAIIAN
I'PO3HEHCKHUI TOCYJAPCTBEHHBII HE®TSIHON TEXHUYECKUA YHUBEPCUTET
uMeHHu akagemuka M.Jl. MUIJIMOHIIUKOBA
HNucTutyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "IloBbleHne NPOAYKTHBHOCTH CKBAKMH"
Buaer Ne 36
1. CrierianbpHBIE METOBI 0OPAaOOTKH CKBAYKUH
2. Anamu3 00paboTOK MprU3a00WHON 30HBI CKBKUH TPEIIHHOBATHIX ITUIACTOB.
3. 3aBUCHUMOCTH POAYKTHBHOCTH ¥ THAPOJMHAMHYECKOTO COBEPIIEHCTBA CKBAXXHMH OT THITA KOJUIEKTOpa.
Hoanucek npenogaBartess Hoanuck 3aBeayromero kadeapoii
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MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALIMA
T'PO3SHEHCKHUI T'OCYJAPCTBEHHBIM HE®TSHON TEXHUYECKUA YHUBEPCUTET
uMeHu akagemuka M.Jl. MuIMoHIMKOBA
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuunnuna "IloBblleHne NPOAYKTUBHOCTH CKBAaKUH "
Buaer Ne 37
1. OTMbIBaroIas criocoOHOCTh pactBopa [TAB u BiMsHIE MTOBEPXHOCTHON aKTHBHOCTU ac(haabTO-CMOIUCTHIX
BelecTB Hedreit.
2. Pe3ynbTaThl KOMIUIEKCHBIX 9KCIIEPUMEHTOB 00paboTOK CKBaxkKH pactBopamu [1AB.
3. BiusHue TUTONIOTHYECKUX U KOJUIEKTOPCKUX CBOWCTB Ha yXY/IICHHE MTPOHUIIAEMOCTH MTPH3a00HHON 30HBI

IuIacTa.
IHoanucek npenoxasareis

Hoanuck 3aBeayromero kadeapoi

MHMHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUSI POCCUMCKOMN ®EJEPALINA
T'POBHEHCKHUM IOCYJAPCTBEHHbIN HE®TSIHOM TEXHUYECKUM YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiiMoHImuKoBa
HNHcTuTyT HepTH M rasa
I'pynna """ Cemectp ""
Jucuuninuna "IloBbllieHne NPOAYKTUBHOCTH CKBAaKUH "
buier Ne 38
1. YaneHue >KuAKOCTH U3 MPU3a00HHON YaCTH CTBOJIA Fa30BOM CKBAXKIHEI.

2. IIpuroroBjeHUe TIMHOKHUCIOTHOTO PacTBOPA.
3. Biusinue acdanbTocMONIHCTHIX BelecTB Ha 3((EeKTUBHOCTD IJIMHOKUCIOTHBIX 00padoTok. BinsHue

TPEITMHOBATOCTH TMOPOBI HAa PE3YIIBTATH KUCIOTHBIX 00paboTOK.
Hoanuce npenosasares Hoanuck 3aBeayromero kadeapoi

MUHHUCTEPCTBO HAYKH Y BBICIHIEI'O OBPA30OBAHUSI POCCUICKOM ®EJIEPALIAU
T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akagemuka M.JI. MuiiMoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucnuniauna "IloBblmeHne NPOAYKTHBHOCTH CKBAKHH"
Bujer Ne 39

1. OTMbIBaroIas criocoOHOCTh pacTBopa [TAB u BIMsHIE MOBEPXHOCTHON aKTHBHOCTU ac(aabTO-CMOIUCTHIX

BellecTB Hedreil.
2. HTeHcudUKaIys NpuToKa He)TH U TIOATOTOBUTENBHBIH ATall K KUCIOTHOH 00pabOoTKe MyTeM BbIIIEIauiBaHHs

COJHU M3 IIIacTa.
3. CocrostHre TpH3a00ITHOI 30HBI TIIIACTA.

Hoanuce npenogasaress

Hoanuce 3aBeayromero kadeapoi

MUHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3BOBAHUSI POCCUMCKOMN ®EJEPALIUA
T'PO3HEHCKHU TOCYJIAPCTBEHHBII HE®TSAHOM TEXHUYECKAW YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuiimoHmmuKoBa
HNHcTuTyT HepTH M raza
I'pynna """ Cemectp ""
Jucuunnuna "IloBblleHne NPOAYKTUBHOCTH CKBAaKUH"
buier Ne 40
1. OTMbIBaroIas criocoOHOCTh pacTBopa [TAB u BIMsHIE MOBEPXHOCTHON aKTHBHOCTHU ac(haabTO-CMOIUCTHIX
BellecTB Hedreil.

2. OnBIT BHEPEHUS TITHHOKHUCIOTHBIX 00pa00TOK CKBaYKHH.
3. OcHOBHbIE PeaKIMK TIIMHOKUCIOTHOTO PAacTBOPA C MIMHUCTBIMU (PPaKLUSMHU IJIACTOBOTO HOJIMMHKTOBOTO

LIEMEHTA.
Hoanuck 3aBeayromero kadeapoi

Hoanuce npenosasares
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Kpurepun oneHky 3HAHMH CTY/ICHTA HA JK3aMeHe

OneHka «OTIMYHO» BBICTABISIETCS CTYJEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTU3UPOBaHHbIE, TNyOOKHE 3HAaHUSA Y4eOHOH NpOorpaMMbl JUCHMIUIMHBI U yMEHHE
YBEpEHHO TMPHUMEHSATh WX Ha TIPAKTHKE MPH pEIICHUH KOHKPETHBIX 3a7ad, CBOOOTHOE W
NpaBUIbHOE 0OOCHOBAHHE MPUHATHIX perieHui-(20 6anos)

OmeHka «XOpOIIO» - BBICTABIACTCA CTYAEHTY, €CIIM OH TBEPJAO 3HAECT Marepual,
IPaMOTHO U T10 CYILECTBY M3JaraeT ero, yMeeT NpUMEHSTh MOJy4YeHHbIC 3HaHUs Ha PAaKTUKE, HO
JIOMyCKaeT B OTBETE WJIM B PEUICHUH 33a]]a4 HEKOTOPhIE HETOYHOCTH, KOTOPBIC MOXKET YCTPAHHUTh
C TIOMOIIIBIO JTOTIOJTHUTEIBHBIX BOMPOCOB npenoaasarensd. (15 6anios)

OmeHka  «yIOBICTBOPUTEIBHO» -  BBICTABISACTCA  CTYACHTY, IIOKa3aBIIEMY
(bparMeHTapHbIN, pa3pO3HEHHBIN XapakTep 3HaHUI, HEJOCTATOYHO MPABUIIbHBIE (HOPMYITUPOBKU
0a30BBIX MMOHATHH, HAPYIICHHUS JIOTHIECKOHN MOCIIETOBATEILHOCTH B H3JI0KEHHH TIPOTPAMMHOTO
MaTepuaia, HO IpU 3TOM OH BJaJeeT OCHOBHBIMM paszjeflaMH Y4eOHOW IporpamMmsl,
HEOOXOMUMBIMHU JUTSL JallbHEHWIero oOydYeHHs W MOXKET MPHMEHSTH IOJyYeHHBIC 3HAHUS TI0
o0pasiy B ctannapTHoi cutyarnuu. (10 6amioB)

OneHKa «HEYIOBICTBOPUTEIHHO» - BBICTABISICTCS CTYICHTY, KOTOPBIH HE 3HAeT
OoublIIel YacTH OCHOBHOT'O COJIEpKAaHUs yUeOHOM MporpaMMbl AUCHUIUIUHBL, JOIYCKaeT Tpyoble
omuOKkA B (POpPMYyITMPOBKAX OCHOBHBIX TOHSTHHA IUCIHMIUDIMHBI W HE yMEET HCIIOJIb30BaTh
MIOJTyYCHHBIE 3HAHUS NP PEIICHUH TUMOBBIX MPAKTUUECKUX 3a]1ad.

YcmeBaeMOCTh CTYZIGHTOB 1O y4eOHOMY Kypcy HE3aBUCHMO OT €ero oormei
TPYAOEMKOCTH B TEUEHHE CEMecTpa OlleHUBaeTcs MakcuMaibHO B 100 GayuioB M BKIIIOYAET
TEKYIIU KOHTPOJIb yCIIEBAEMOCTH, KOTOPBIH TPEAIOaraeT OIEHKY aKTHBHOCTH ayIHTOPHOU
paboThl CTyJE€HTAa B TEUCHHME CEMecTpa: claya JabopaTOpHBIX paboT;pyOeKHBIH KOHTPOJb,
KOTOPBII TIPOBOAMTCS MO0 MaTepraliaM MPOHIEHHBIX T€M, B BUJIe MMCMEHHBIX Pa0oT B mepuon 1-
oif U 2-0if aTTecTalMii; cCaMOCTOATENbHYIO Pa0OTy CTYyJIEHTa, KOTOpas OCYIIECTBIIAECTCS B BUJC
HanucaHue pedepaToB;BHITIOIHEHNS MPAKTHYECKUX PAOOT M WX 3aIIUTHI.
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