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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Kypc «®noTtannoHHbie METOIbI 0OOTAIICHHS

npeIHa3HauYeH I MOJATOTOBKH CIICIIHATHCTOB,

o0nagaromux IIyOOKMM MOHUMaHUEM (U3MKO-XMMHYECKHUX OCHOB Ipoliecca

dnoraumu, UCOIB3yeMOU Il mepepaboTku 95% py1 IBETHBIX U PEIKUX

METAJUIOB; 3HAaHHEM 3aKOHOMEPHOCTEH Mpolecca IJisi UCIOIb30BaHUsS UX TPU

NPaKTUYECKOH PpEryJIupoBKE W YOPABICHWH TIPOIECCAMH  CEICKTHBHOMN
dbnotanuu;

YMEHUEM TEOPETHUECKH 0OOCHOBATh M BHIOpATh HanbOOJee MEPCIEKTUBHBIC

HAMpaBIICHUST ~ COBEPIICHCTBOBAHHUS  CYHICCTBYIOIIUX  TEXHOJIOTHYECKHX
MIPOIIECCOB

U armnaparoB M pazpabOTKH HOBBIX almaparoB, MPOILIECCOB U METOJOB MX

MHTEHCUPUKAIUU C TENbI0 YPPEKTUBHOTO U KOMIUIEKCHOTO HCIOIb30BAHUS

MUHEPATHHOTO CBIPBS.

Nzydenne nucturuinHbl «DIoTalmoHHBIE METOABI 00OTaIICHUSD

dbopMupyeT TeopeTudecKue 3HaHMsI, IPAKTUYECKUE HABBIKU, BBHIPAOATHIBACT

COIMATHHO-TUYHOCTHBIC KOMIICTCHIINH, KOTOPHIE AIOT CIIOCOOHOCTH

CaMOCTOSITEIILHO MPUOOPETAaTh HOBBIC 3HAHWS, WCIIOJIB3YsI COBPEMEHHBIC

MH(OPMAIMOHHbIE TEXHOJIOTHH.

3Hanusg B o01acTd «PIoTalMOHHBIE METOIBI OOOTaIllEeHUS» HEOOXOIUMBI

OyaymeMy CIeIHATUCTY ISl KA4ECTBEHHOTO BBHITIONHEHUS TTPOU3BOJICTBEHHO-

TEXHOJIOTHYECKOW JesTeNbHOCTH. OHM  y4ar TpaMOTHOMY TIOJIXOJy K
PEIICHUIO

BOIIPOCOB TEXHOJIOTUM OOOTAIICHMsI, OpraHU3ali POU3BOJICTBA, TPpyAa U

yTIPaBICHHUSL.

1.2 3agayu u3ydyeHUus JUCUMILJIMHBI

3amaun U3ydeHus AUCUUILUIMHBI OCHOBBIBAIOTCS HAa HEOOXOAUMOCTH

NOJIy4E€HHUSI BBIITYCKHUKOM 3HaHWIl, YMEHH U HAaBBIKOB B COOTBETCTBUU C

tpeboBanusimu  OI'OC  BIIO, Ha ocHOBE KOTOpBHIX (opmMuUpyroTCs
KOMIIETEHLIUY.

B pesynbrare n3ydeHus AUCLUMILIMHBI CTYAE€HT JAOJDKEH 3HATh!

— POJb U MeCTO (IOTALMOHHBIX METOIOB OOOTallleHus NMpU nepepadoTKe

yIied, pyJx 4YepHBbIX, LBETHBIX M PEIKUX METALIOB, CTPOUTEIHHOIO
MUHEPaIbHOTO

U TOPHO-XUMHUYECKOTO CBIPbs, MPOJYKTOB TEXHOTEHHOTO MPOUCXOXKICHHUS;

— TEOPETUYECKUE OCHOBBI (hIOTAIMOHHBIX METOJO0B OOOTAIlICHMUS;

— KOHCTPYKIIMH, TEXHUUYECKHE XaPAKTEPUCTUKH, KCILTyaTallHOHHbIE JaHHbIE

00OpyIOBaHUS U almaparoB, MPUMEHSEMBIX MpH (roTanuu;

— MPUHLMIBI TOCTPOCHHSI TEXHOJOTUYECKUX CXeM (DJIOTAMHU C YYETOM

OCOOEHHOCTEH BEIIECTBEHHOIO COCTaBa PA3IMYHOIO ChIPbsS,, SKOHOMUYECKHX

AKOJIOTUYECKUX (DaKTOPOB.



1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYEeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MnHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe
OOCTWXEeHNA KoMmneTeHunmn

OK-7: roTOBHOCTBIO K caMoOpa3sBUTUO, CaMmopeaindanuu, MCIoJb30BaHUIO
TBOPYECKOro NoTeHIHaJla

OK-7: TOTOBHOCTBIO K MPUHIIMIIBI TUTAHUPOBAHUS JINYHOTO BPEMEHHU;
CaMOpa3BUTHIO, CTIOCOOBI M METOJIbI CAMOPA3BUTHUS M CaMOOOPA30BAHMS;
caMmopeatn3aiui, LeJIH CaMOPa3BUTHS U TUIAHUPOBATh CPEJICTBA UX
MCIIOJIb30BAaHUIO TBOPUYECKOTO JOCTHKEHUSL.

noTeHUrana CaMOCTOSTEIHHO OBJIA/IEBAaTh 3HAHUSIMU M HaBBIKAMU UX

MPUMEHEHHS B IPOPECCUOHATEHON AEATEIbHOCTH;
OLICHUBATh U3/EPKKHU B MPOPECCUOHATEHOM
ACATCIIbHOCTH,

JlaBaTh MPaBUIIBLHYIO CAMOOIIEHKY, Hameuarb MyTH U
BBIOMPATh CPECTBA PA3BUTHUS JOCTOMHCTB U YCTPAHEHUS
HEJ0CTaTKOB;

TBOPYCCKH NOAXOAUTH K PCIICHUIO ITPOU3BOJCTBCHHBIX
3aj1a4, HaMeyarb MEPOIPUSTUS 10 COBEPILIEHCTBOBAHUIO
TEXHOJIOTHYECKUX MPOIIECCOB.

HaBBIKaMH CaMOCTOSITEJIbHOW, TBOPUYECKOU PadOTHI,
YMEHUEM OPraHU30Barb CBOU TPYL;

CIOCOOHOCTBIO K CAMOAHAIN3Y ¥ CAMOKOHTPOJIIO, K
caM000pa30BaHUIO M CaMOCOBEPILICHCTBOBAHUIO, K
MMOUCKY U pPeaTu3aii HOBBIX, 3P PeKTHBHBIX (HopM
OpraHu3alliy CBOCH e TeIIbHOCTH,

HaBBIKaMH HCIIOJIH30BAHUS TBOPUYECKOTO MTOTCHIINAIA B
MIPOU3BOJCTBEHHON JAESITEILHOCTH.

1.4 Oco0eHHOCTH peain3alMu U CIUILTHHBI
SI3pIk peanu3auuu JUCHUILIMHBL: Pycckuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. MoayJs 1

1. Beenenue. TepMoguHamMuKa 3JIEMEHTApHOTO aKTa
doTanuu.

0,5

2. CTpyKTypHbIE€ U T€HETHUECKHE OCOOEHHOCTH MUHEPAJIOB.

0,5

3. OCHOBBI TEOPHH MUHEPATU3ALNHU Ty3bIPHKOB IPU
daorauu.

0,5

4. I3MepeHune KpaeBbIX yIIIOB CMAauyUBaHUS

5. Onpez[eneHI/Ie HeN30€KHBIX HOHOB ITYJIbIIbI

6. MI3yueHne KHHETUKH (DIOTAMOHHOTO Tpolecca

7. icropuueckuii o4epK Mo 3alaHHOMY OOBEKTY
IPOEKTUPOBAHUS, TEXHUUECKUI ITepeBO]] OTYETOB 00
UCTIBITAHUSX (IIOTALMOHHBIM METOJIOM.

8. AHanM3 XUMHUYECKOTO U MUHEPAILHOIO COCTABA PY/bL,
XapakTepa acCoLMallui MUHEPAIOB, IPaHyJIOMETPUN PYIbI.

2. Monyasb 2




1. Haznauenwne u kiaccupuxanus QroTairmoHHbBIX

pearecHTOB. 0,5
2. Cobuparenmu. 1
3. Perynsitopst pH. 0,5
4. Jleripeccopsl. 1
5. AKTUBaTOpBL. 0,5
6. [lenoobOpazoBarenu. 0,5
7. ®notauus CyabQUIHBIX PY/I. 1
8. dnoTanys HeCYIb(GUIHBIX PY/I. 0,5
9

. 3ydyenne BIUSHUS KOHIICHTPALMK COOUpPATEIS Ha
draorauio cynbGUIHEIX MUHEPATOB

10. V3ydeHue BIUSHUS CEPHUCTOTO HATpUs Ha (proTanuio
CyJIb(UIHBIX U OKUCICHHBIX MUHEPAJTIOB

11. ®notanus rpapuTcoaepKaieii pyabl

12. ®notanus cyabGuIHON METHO-CBUHIIOBO-ITMHKOBOM
py.Ibl

13. AHanM3 TEXHOJIOTHUECKUX cXeM (adpuK,
nepepadaThIBAIOIIMX aHATOTMYHOE chlphe.llonck
TpeOOBaHUM, IPEIBABIAEMBIX K KOHLIEHTPATaM.

14. O0ocHOBaHME PEAreHTHOTO PEXXUMa U MEPCIIEKTUBHBIX
MEpOTPUATHI TSI ”HTEHCU(DUKALUH TEXHOJIOTHYECKOTO
nporecca.

15. CocraBnenue u pacueT NPUHIUIHATBHON CXEMBbI
(I10TalIMOHHOTO 00OTAIEHNS, pacyeT y3J1a
PYIONOATOTOBKH.

16. Pacuet pa3BepHyTOI KaYE€CTBEHHO-KOJIMYECTBEHHON 1
BOJIHO-IIJIAMOBOM cXeM (prroTarum.




17. Pacuer ammaparypHOro opopMIIeHUs CXEMBbI (IIOTAIIHH,
oopmieHue rpadpuuecKoil YacTH MpoeKTa.

3. Moayas 3

1. CDJIOTaJ_II/IOHHBIe MaIlIuHBbI.

2. BeiOop 1 pacueT ¢IoTOMaIIvH.

3. Odopmrnenue npoekra. [lepexkpecTHOE perieH3upOBaHIE
U 3allHTA.

4. CaMOCTOsITEIbHOE U3YUYEHHE TEOPETUUECKOTO Marepuania,
HE BOLLIEIIIEro B Kypc Jiekuuii. [lonroroBka k
71a00paTopHBIM padoTaM M MPAKTHYECKUM 3aHATHSIM.

100

5. CamocrosiTenbHas paboTa Mo BHIIOJHEHHIO KYPCOBOTO
IPOEKTA.

82

6.

Bcero

182




10.

I1.

12.

13.

14.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

AbpamoB A. A. Texnomorust oborameHus py1 IBETHBIX MeTautoB(MockBa:
Henpa).

Pasymos K. A., IlepoB B. A. IIpoektupoBanue o0orarutenbHbiX (habpuk:
YYEOHHK JIsl By30B IO crieluaibHOCTH "O0oTaiieHne mojie3HbIx
MCKOIaeMbIX": TONyleHo MUHHUCTEPCTBOM BBICILIETO U CPEAHETO
cneruansHoro oopazoBanus CCC?(Mocka: Henpa).

bparuna B. U. TexHomorus oboraimieHus MoJIe3HbIX HCKOMMaeMbIX: yueol.-
METOJI. TOcOOMe sl caMoCT. paboThl ctyaeHToB criell. 130405.65
«Oboramenue nosne3nbix uckonaeMbix»(Kpacuospcek: COY).

Xan I'. A., I'abpuenosa JI. 1., BnacoBa H. C. ®noTannoHHbie peareHThl U UX
npumenenne(Mocksa: Heapa).

I'memOorkmii B. A. ®usnko-xumus GaoTaimoHHbIX mporeccoB(Mocksa:
Henpa).

I'mem6omkmii B. A., Knaccen B. U. ®nortanus: Yueonuk(Mocksa: Henpa).

AGpamoB A. A. ®notanoHHbIe MeTOABI oOoramenus: Yueouuk(MockBa:
['opHas kHura).

AbGpamoB A. A. ®dnoTanioHHBIE METOABI oOoramieHus: ToM 4: yaeOHHUK IS
BY30B TI0 CIIeIUabHOCTH "O0orameHue mojae3HbIX UCKOmaeMbIX"
HarpasJeHus noArotToBku "'opHoe neno" : momyiieHo YueOHo-
METOANYECKUM O00BhequHEHEM BY30B PD mo 06pa3oBaHuio B 00IacTH
ropHoro aena(MockBa: Mup ropHOil KHUTH).

bparuna B. U., bparun B. 1. @notaimonHbeie MeToIbl oOOTaIeHus: y4aeo.
nocobue(Kpacuosipck: COY).

bparun B. U., bparuna B. U. Kpuctamnorpadus, Munepainorus u
oborarreHre MmoJIe3HbIX HCKoTaeMbIX: yaeOHoe nmocooue(Kpacuosipck: COY).
ITonexun C. U., AgamoB DO. B., Kosaues K. I1., CemxoB H. 1. Texnonorus
oborartieHus pya nBeTHeIX MeTawioB(Mocksa: Henpa).

bparuna B. . ®noranmoHHbie METOIbI OOOTaIeHus: MeToan4ecKue
yKa3aHHs 110 BBITIOJIHCHUIO KYPCOBOM pabOTHI IS CTYJICHTOB CIICIIMATBHOCTH
09.03 "Ob6oraieHue moyse3HbIx Uckomaembix" Bcex ¢popm ooyuenuss KULIM
(Kpacnosipck: KpacHosipckuil HHCTUTYT LIBETHBIX METaNIOB UM. M.U.
Kamununa (KULIM)).

bparuna B. 1., Ilexona JI. T1. dnoTanronHbie METOABI OOOTAILICHUS :
METOJAMYECKUE YKa3aHUs K JIAOOPATOPHBIM paboTaM JJisl CTY/IEHTOB
cunenuansHocTH 130405 "OOoramienne nojIe3Hbix
uckomaeMbiX " (Kpacnosipck: COYVY).

bparuna B. U., bparun B. 1., Ilexosa JI. I1., 'onbcman JI. A., Konnosa H. 1.
®droTalMOHHBIE METO/IBI OOOTAIIEHUS: MIEKTPOH. Yy4e0.-METO 1. KOMIUIEKC
nucuurinabl(KpacHosipck: COY).



4.2 JInnieH3UOHHOE U CBOOOHO PACHPOCTPaHsieMOe MPOrpPaMMHoOe
obecrneyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IpOrpaMMHoe
obecrneyeHne, HA KOTOPOe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOIHO
DACNDOCTDaHsAEMOe IDOIDaMMHOe o0ecleyeHne):

1. - Karanor n1MueH3u0HHBIX TPOrPAMMHBIX MPOIYKTOB, UCIIOJIb3yEMbIX B
C®YVY /cocr.: A.B.Capapanos, M.M.Toponos—Kpacnosipck: Cu0.denep.yH-
1;2008. — BpIn. 1-4.

2. - Karanor "HHOBaIMOHHBIX Y4€OHO-METOUIECKUX KOMIUIEKCOB JUCITUIUINH U
ANEeKTPOHHBIX pecypcoB /cocT.: K.H.3axaprun, A.B. Capadanos,
A.T'.Cykogarsiii, A.C.Tepemos, M.B. lllunosa. — Kpacnosipck: UK CDY,
2008. — Bpm. 1 — 298 c.

3. IlporpammHoe obGecnieueHue:

- PAIl KPYITHBIX MEXXIYHapOIHBIX 0AaHKOB JaHHBIX, Takux kak PDFICDD
(USA) -0 pentreHodazoBbiM crangaptam BemiecT (140 ThIC. cTaHAapPTOB
HEOPraHMYECKUX BElIeCTB, MUHEpaIOB U ciiaBoB), [CSD (UNIBonn) — no
JAHHBIM 00 aTOMHBIX KPUCTANIMYECKUX CTPYKTYpaxX HEOPraHUYECKUX
BemecTB (50 ThIC. TAHHBIX);

5. - pAI IyYIIMX COBPEMEHHBIX 3apyOeKHBIX MPOTrpaMM, TaKMX KaK
nHauuupoBanue no meroxy ITO, yrouHeHre KpUCTAUIMYECKUX CTPYKTYp IO
Merony Pursenbna.

4.3 UnTepHeT-pecypchbl, BKIKOYasA NMpodeccuoHaIbHbIe 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1. Caiit Minerals Engineering International, kpynHeimuii caiit ¢ unpopmanuei
O MOCJIEIHUX COOBITHSIX B OTPACIIN U 0030paMy Hay4HOM Mpecchl
http://www.min-eng.com/index.html

2. Kypnansl no cnenuansHoctH http://www.rudmet.ru/catalog/

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOJATCSA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MarepuajJbHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi 1JIfl OCYIIEeCTBJICHUS
00pa30BaTeJIbHOIO Mpolecca Mo AUCHUIJINHEe (MOLYJII0)

Kadenpa oboramenns noae3HbIX HCKOMAEMbIX, OCYIIECTBIISIONIAs peaT3aluio
OCHOBHOW 00pa3oBaTeIbHOM MPOTrpaMMBbI, PacIioyiaraeT MarepuaIbHO-TEXHUYECKOM
0a3oii, oOecrieunBarolell MpPoBeeHNE BCEX BUIOB AUCLHUIIIIMHAPHON U
MEXIUCUUIUTUHAPHONW MOTOTOBKH, JTADOPaTOPHOM, MPAKTHUECKON M HAy9IHO-
HCCIIEZI0BATEILCKOM PabOThI CTYICHTOB, MPEAYCMOTPEHHBIX YUeOHBIM IJIAHOM, U
COOTBETCTBYIOIIEH ACHCTBYIOIINM CAaHUTAPHBIM U IIPOTHUBOIIOKAPHBIM MPaBUJIaM H
HOPMaM.

MarepuansHo-TeXHUYecKas 0a3a BKIIIOYaeT B ceOsl:

JlaGoparopust ¢haoTallMOHHBIX METOIOB oOoraieHus — ayj. 124

Jlaboparopusi rpaBUTAIMOHHBIX METOI0B oOoramenus — aya. 123
10



JlaGoparopus npobsenus pyn — aya. 115

J1a00paTopus TPOXOYEHUS, CYIIKH, UCTUPAHUS U U3MenbueHus — aya. 111
Jlaboparopusi BCioMoraresibHbIX METOA0B oOorauieHus — aya. 126

Jlaboparopust KinaccupuKaluy U CTaTUCTHYECKO 00paboTku — ay. 130
JlaGoparopusi TexHOJIOTMK 000TallleHUs 30J0TOCOIEPXKAIMX Py — ayAd. 132
JlaGoparopusi pU3NKO-XMMHUECKIX METO/I0B o0OoraimieHus — ay . 134
JlaGoparopus TexHOJIOTMYeCKON MUHepaioruu ayA. 136

MesxkadeapanpHas 1a00paTopHsl aBTOKJIABHBIX TEXHOJIOTUH ay. 136
KommnbroTepHbIit Ki1acc, OCHAIIEHHBIM KOMIBIOTEPHONU U OPITEXHUKOU — ayAd. 113

Jlaboparopuu OCHAIIICHBI BCEM HEOOXOAMMBIM JJIs1 BHITIOJTHEHUS] HAYYHOM PadOThI
000py0OBaHUEM.

O6opynoBanne, Ha KOTOPOM OyIyT BBEITIOTHITHCS PabOTHI COBPEMEHHOE,
IpUOOPETEHO B paMKax peaTn3aliy MHHOBALMOHHO- 00Pa30BaTeNIbHOM
nporpammsl « MHOroypoBHEBasi OJArOTOBKA CIIELUATUCTOB M MHHOBAIMOHHOE
o0ecriedyeHre TOPHO-METALUTYPTHYECKUX MPEANPHUITHNA IO CePTUDUKAIHH,
YIPaBICHUIO KAYE€CTBOM, TEXHOJIOTHUECKON U IKOHOMHYECKOH OICHKE
MUHEPAIbHOTO, BTOPUYHOIO U TEXHOTEHHOTO ChIpbsi» B Cubupckom denepaibHOM
YHusepcurere»

Kparkuii nepeyeHb OCHOBHOTO 000PY/1OBaHUSA:
Hpob6unku mexosbie ]

HpoOusnka BatkoBas

JpoOuika nHepLUUOHHASL

Menpuuna MJ140

N3menbuntensHas yctaHoBka MY 50

BuGpanroHHbIi TPOXOT U MPEIM3HOHHBIEMUKPOCUTA K HEMY AHamu3eTTe 3
I'poxot nnepuuonnsiii Tuna I'MJI 052

W3menbunTens Bubpannonusiii M1B-4

['poxot BuOpaunonusiii UB-4

Ananuzarop cutoBoii BuOparmonabiii ACB-200 ¢ KOMITJIEKTOM CHUT
Onekrtporneub kamepHas nadoparopuas CHOJI

Wctuparens BubpanmoHHbii vamesii MTBU-3

MenpHnna bonna

VaerpazpykoBast BanHa SONOREXSUPER
Onexrpuyeckuii Oapabannslii cenaparop IC

Cemnaparop nms cyxoro o6oramenust [IBCI-40/10
Cenaparop 15t MOkporo odoramienus 9bM 32\20
Cenaparop MarHUTHBIHN 17151 cyxoro oboramenust 9BC-10/5
Konnenrtparnuonnsiii cton GEMENI 60
Konuentparmonnsiit cron CKO 0,5
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Orcanounas mamuaa MO/J 0,2

CycneH3noHHBIN cenaparop

I{entpobexHslii cemaparop Henbcona «K-3»
LlenTpoOexusplii cenaparop ¢pupmsl FalconSB-40
[enTpobexusiit cenaparop NTOMAK KH-0,1
BunroBoii mto3 (cenaparop) CB 1-350

JlaGoparopHas IeHTpoOeKHO-0TCanoYHas MarrHa J1200
Mammss! protanronnas 189 dJI

Marmmmas! guiotaronssie 237 OJI

Mammmss! protanronssie 240 OJI

[enTpudyra maboparopHas

CrieKTpoMeTp SHEProIMCIIEPCUOHHBINPEHTIEHO(DITYOpECIIEHTHBIN
Marnuto-xunkoctHoi cenaparop CMK-11IM-3

Banna s ynbrpasBykoBoit ourictku Jlaboperre 17
HNonomep, pH-meTp, KOHIAYKTOMETD

JIJ1s caMOCTOSITENIbHOM PabOTHI CTYIEHTOB MIPEyCMOTPEHBI OT/ICIBHEIE
MOMEIIIEHUS, OCHAILICHHbIE KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTHIO
HOJKIII0YeHUs K ceTH «HTepHeT» 1 obecredyeHreM J0CTYIIa B AIEKTPOHHYIO
UH(OPMAITMOHHO- 00Pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.
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