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1. Poab gucuumiunbl «bypoBble TeXHOT0THYECKHE )KMIKOCTH» B (OPMUPOBAHNH KOMIIETEHIHIl BHIYCKHUKA:

DJIeMeHT
o0pasoBaTt
eJILHOM
nporpamMmm Kon
Cemec PesyabTarsl Cocrapisiionue pe3yjbTaTOB 0CBOCHHA (IECKPUNTOPHI KOMIIETEeHIIMii)
bl KoMIere HanmenoBanue
P OCBOEHHUS
(Tucuumn HIUHA KOMIICTEHIIUH
(00)1}
HHa,
NPAaKTHKA,
I'HA)
Kon HaumeHnoBanmne
Byposeie |7 [TK-(Y)- |CriocoOHOCTh TPUMEHSITH B P4 IIK(Y)- |HaBbikamu npuMeHEHHs B IPAKTHYECKON AEATEIbHOCTH NPUHLIUIIOB PALMOHAIEHOTO
TCXHOJIOTH S IPAKTHYECKOM 5.B1 HCIIONb30BaHUS IIPUPOAHBIX PECYPCOB U 3aLUThI OKPYKAOLIEH CPEIbl
4yecKue JIeATeIbBHOCTH IPUHIUIIBI P4
KHUIKOCTH panoHaJILHOTO P9 I[K(Y)- |YMeeT npuMeHSATH B IPAKTHUECKON NeSTENFHOCTH MPUHITHITEI PAITHOHATHHOTO
MCTIOJIb30BAHN 5.V1 HCIIONIb30BaHHUS IPHPOIHBIX PECYPCOB M 3AllIUTHI OKPYKAIOLIeii cpeibl
MIPUPOJIHBIX PECYPCOB U
SaILTRL OKPYXKAIOIICH I[IK(Y)- |3HaeT mNpUHLMIB PAMOHAIBFHOTO WCHOJIB30BAaHUS MPUPOTHBIX PECYPCOB M 3alUTHI
cpeapl .
5.31 OKpY>Karomen cpe bl
[IK(Y)- |I'oToBHOCTH y4yacTBOBAThH B IIK(Y)- |Bnageer HaBBIKaMM HCHBITAHHUS HOBOT'O OOODPYIOBAaHHUS, ONBITHBIX 00pa3loB, OTPabOTKH
12 UCIBITAHUHU HOBOT'O 12.B1 HOBBIX TEXHOJIOTMUECKMX PEXHMOB IPU CTPOUTEIBCTBE, PEMOHTE, PEKOHCTPYKLUU U
000pyAOBaHHs, OMBITHBIX BOCCTaHOBJICHUM HEQTSIHBIX M Ta30BBIX CKBaXHH, J00bde HeTH H raza, cOope U
06pasios, otpaborke MOJATOTOBKE CKBKUHHOM POYKIMH, TPAHCIIOPTE M XPAHEHUH YIIIEBOJIOPOJHOTO CHIPhS
HOBBIX TEXHOJIOTHYECKUX
PEAKHUMOB P I[IK(Y)- |YMeer mnpuMeHSITh METOAbl HCIBITAHWHA HOBOro O0OOPYJOBaHMs, OIBITHBIX 0O0pa3loB,
CTPOUTENBCTBE, PEMOHTE,
12.V2 METOJIBI OTPAa0OTKH HOBBIX TEXHOJOTHYECKHX PEXHMOB IPH CTPOUTENILCTBE, PEMOHTE,

PEKOHCTPYKIHHU U
BOCCTaHOBJICHUH HEQTSIHBIX
Y Ta30BbIX CKBAXHH,
no0brye HeTH U raza,

PEKOHCTPYKIIMU M BOCCTAHOBJICHUH HE(TSHBIX M ra30BbIX CKBAXKHUH, 100bIYe HEPTH U Ta3a,
cOope M MOArOTOBKE CKBAKMHHON NMPOJYKLWH, TPAHCHIOPTE M XPaHEHUH YTJIEBOJOPOJHOTO
CBIPBA




cOOpe U MOJITOTOBKE
CKBOKUHHOM MPOITYKIIUH,
TPAHCIIOPTE ¥ XPAHCHUH
YTJIEBOIOPOTHOTO CHIPhS

TIK(Y)-

3Haer MCTOJbI U 3TAIlbl UCIIBITAHUA HOBOI'O O60py,Z[OBaHI/I$I, OIIBITHBIX 06p33HOB, MCTOIbI

TIK(Y)-6

CriocoOHOCTh 000CHOBAHHO
MPUMEHSTH METOIBI
METPOJIOTHU U
CTaHJapTH3AIUU

12.32 OTpabOTKM HOBBIX TEXHOJOTMYECKHX PEKHMOB TIpU  CTPOUTEINHCTBE, PEMOHTE,
PEKOHCTPYKIIMK M BOCCTAHOBICHUH HE(TSHBIX M ra30BbIX CKBAXKHUH, 100BIYe HEPTH U Ta3a,
cbope " MOATOTOBKE CKBAXUHHOW MPOAYKIHH, TPAHCTIOPTE W XPaHEHUH YTIIEBOJIOPOIHOTO
CBIPBSI.

I[K(Y)- |Bmaneer: HaBbIkaMu BHIOOpPA HEOOXOAUMOrO AMATHOCTHYECKOTO OOOpPYIOBAaHUS HAa OCHOBE

6.B1 METOJIOB CTaHAAPTU3ALIH.

MK(Y)- |YMeer 000CHOBaHHO MPUMEHATH METOJBI METPOJIOTHH ¥ CTaHAAPTU3ALUK, H HEOOX0AUMOE

6.Y1 JUAarHOCTHYECKOE 000pYI0BaHHE.

I[IK(Y)- |3HaeT 3HaTh OCHOBHBIE TOHSTHS, TEPMHUHBI H OIpEeNCICHHS B OOJIACTH METPOJOTHU W

6.31 CTaHAAPTU3ALMH, TEXHUYECKOW TUATHOCTUKH.

2. IMoxka3zaTeJu U MeTOALI OLICHUBAHUS

IliaHupyeMble pe3yIbTaThl 00YYEHHS 110 JUCHHILINHE

Koa unaukaropa

HaumenoBanue pa3aeaa MeToabl olleHUBAHUS

Kon HanmenoBanue JOCTH/KEHUST JHCHUILIMHBI (O11eHOYHBIE MePONIPHSATHS)
KOHTPOJIMPYeMOi
KOMIIeTeHIIHH (WJIH ee
4aCTH)
Brangets HaBBIKAMU N3MEPEHHUST OCHOBHBIX MK-(Y)-5 Pasznexn 2. TectupoBanue
TEXHOJIOTHYECKUX MapaMeTPOB OYPOBBIX U TAMIIOHAXKHBIX 1K(Y)-12 CTpyKTypHO-MEXaHUUYECKUE Pedepar
pactBopa TIK(Y)-6 (peonoruyeckue) u 3amuTa KypcoBOTrO MpOEKTa
GUIBTPAIIIOHHO- (paboTsr)
KOPKOOOpa3yrolue cBOMcTBa 3amura npakTHYeCKUx padoT
6ypOBBIX TCXHOJOI'NYCCKHUX DK3aMeH
PII 1 JKUJIKOCTEHN
A Paznen 3.

OCHOBBI XUMHUH TJIUH U
MOJIMMEPHBIX PEarcHTOB
bazoBrie u

MOIU(PHUIIPOBAHHbIE
TaMIIOHAKHBIE MaTepHalIbl




PJ(2

3HaTh OCHOBHBIE PELENITYPbI OYPOBBIX U TAMIIOHAXKHBIX
PacTBOpPOB, COCTAB U CBOMCTBA COBPEMEHHBIX XUMHUECKUX
pEeareHToB ISl pEryJIupOBaHus UX apaMeTPOB

TIK-(Y)-5
TIK(Y)-12
TIK(Y)-6

Paznen 1.
UcTopus pazButust OypoBBIX
pacTBOpoB, GYHKLIUH U
TpeOOBaHMsI HUM, OCHOBBI
(hn3uKO-XUMHUHU OypOBBIX
TEXHOJIOTHIECKUAX
JKUIKOCTEH
Pa3nen 2.
CTpyKTypHO-MEXaHHYECKHE
(peonornyeckue) u
(GUIBTPAIIOHHO-
KOPKOOOpa3yIoIire CBOCcTBa
OYpPOBBIX TEXHOJIOTUIECKHIX
KUIKOCTEH
Pazpen 3.

OCHOBBI XUMUH TJIHMH U
MOJIMMEPHBIX pEarcHTOB
Paznen 4.
CucrembI ¥ THITBI OypPOBBIX
TEXHOJIOTHUECKUX
JKUJIKOCTEHN
Paspnen S.
bazoBeie u
MOU(PHUIINPOBAHHBIC
TaMIIOHAXXHBIE MaTePHAIIBI

TectupoBanue
Pedepar
3aiuTa KypcoBOTo MpoeKTa
(paboTsr)
3ammTa MpakTHIECKUX padoT
Dx3ameH

P13

YMeTb BEIOMpaTh THIL, TApaMETPhl U pelenTypy OypoBoro
1 TaMIIOHa>KHOI'O PaCTBOPOB JUISl Pa3JIMYHBIX TOPHO-
FEOJIOTHYECKUX YCIIOBUI

TIK-(Y)-5
TIK(Y)-12
TIK(Y)-6

Pa3nen 4.
CucTeMbl U THITBI OYPOBBIX
TEXHOJIOTHYECKHUX
JKUIKOCTEHN
Pazpnen 5.
BbazoBrie n
MOu(pUIIPOBAHHBIC
TaMIIOHAXKHbIE MaTEePHUAJIbI

TectupoBanue
Pedepar
3ammra KypcoBOTr0 IpOeKTa
(paboTtsr)
3amura npakTHYeCKux padoT
Ox3ameH

3. IlIkajga oneHuBaHus




[Topsmox opraHu3any OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS PEe3ybTaTOB 00y4eHUss B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (CrucTema oneHuBaHus)» (B ICHCTBYIONICH PEIAKIIH ).
Hcnonp3yercss OamibHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pPe3y/ibTaToB oOydeHus. MtoroBas oneHka (TpagulMOHHAs W JUTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (M3ydenue mucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHHME, NPAKTHKU) ONPEASISICTCS CyMMOW OaluioB IO
pe3ylbTaTaM TEeKYIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTanuu (MTOroBasi peTHHroBasi olieHka - MakcumyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX W AOIIOJIHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPONPHUATUA TCEKYLIEIO KOHTPOJIA U HpOMeX(YTOqHOfI arrecraguu
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OLICHOYHBIX MCpOHpI/IﬂTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJTHEHHUSI
3a/IaHus

CooTBeTCcTBHE

TPaJMIHOHHON OlleHKe

Onpeneneﬂue OLCHKH

90%+100% «OTIHIHO» OTin4HOE MOHUMaHKE IIpeAMeTa, BCECTOPOHHKE 3HAHUS, OTJINYHBIE YMEHHUS U BJIaJICHUE OMBITOM MPaKTHYCCKON AEATEIIEHOCTH,
HEoOX0IMMBIE Pe3yJIbTaThl 00yueHHs1 chOPMHUPOBAHBL, MX KAYECTBO OIICHEHO KOJIMYECTBOM 0aJIOB, OJIM3KUM K MAKCHUMAJIbHOMY

70% - 89% «Xopomo» JlocTaTo4HO NOJIHOE TIOHUMAaHHUE MPeIMETa, XOPOILUE 3HAHUS, YMEHHS M OTIBIT IPAKTHYECKOW e TeIbHOCTH, HEOOXOMMbIE Pe3yJIbTaThl
00y4eHust COPMHUPOBAHbI, KAYECTBO HU OJIHOTO M3 HUX HE OL[CHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0alIoB

55% - 69% «Y IOBIL» [puemiieMoe MoHNMaHUE PEIMETA, YIOBICTBOPUTEIbHBIC 3HAHNS, YMEHHUS U OIBIT MPAKTUIECKOH NesTeIbHOCTH, HEOOXOAUMBIE PEe3yIIbTATHI

06y‘I€HI/IH Cq)OpMPIpOBaHBI, Ka4CCTBO HCKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM 6aiioB

0% - 54%

«Heynosin.»

Pe3yJ’IBTaTLI O6y‘I€HI/IH HC COOTBCTCTBYKOT MUHHUMAJIbBHO JOCTATOYHBIM Tpe6OBaHI/IHM

[IIxana 175 OLICHOYHBIX MEPONPHUITHI dK3aMEHA

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3a/1aHuii IK3aMeHa fan TPaJMLIHOHHO OLlCHKe Onpeneaenne onenicn

90%+100% 18 +20 «OTIUIHO» OTnuuHOE NOHUMAaHKE TIPeIMeTa, BCECTOPOHHUE 3HAHMUS, OTJIMYHBIE YMEHUS U BJIaJJ€HUE ONBITOM MPaKTHYECKON AEATEIbHOCTH,
HEOoOXOANMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, ONM3KUM K MAaKCUMAJILHOMY

70% - 89% 14 +17 «Xoporio» JlocTaTo4HO TOJIHOE MOHMMAHHUE NPEIMETa, XOPOILIKe 3HAHUS, YMEHHS U OIIBIT IPAKTUUECKOH NesTEeNbHOCTH, HEOOXOIMMBbIE
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAJIbHBIM KOJIHYECTBOM OajlIoB

55% - 69% 11+13 «Y 1oBIL.» [Tpuemnemoe MOHNMaHUE MIPEAMETA, YIOBICTBOPUTEIIBHBIE 3HAHNS, YMEHHSI U OTIBIT IPAKTUYECKON JIESITENEHOCTH, HEOOX0INMBbIE
[pe3yJbTaThl 00Y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHUMAIIbHBIM KOJIMUECTBOM OaIlJIOB

0% - 54% 0+10 «Heynosi» PesynbraTel 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBAaHUIM




4, TlepeyeHb THUIMOBBIX 3aJAHUN

OueHoOYHbIE MepoNnpUATHSA

le/lMepr THIIOBBIX KOHTPOJBbHBIX 3agaHmi

1. TectupoBanue Bomnpocksr:
1. Teepnas a3a, KoTopasi BCTYMAeT B PEAKIIHIO C OyPOBBIM PACTBOPOM HA3BIBACTCS
a) aKTUBHOMU
b) unHepTHOMN
C) IHUCIEPCHOM
d) xomzommgHOMN
Crioco6 ymaneHus: MpoayKTOB Pa3pyIIEHHUS TOPHOM ITOPOABI U3 CKBAKHHBI TOTOKOM JKHUIKOCTH Ha3bIBACTCS
a) TUAPaBINYECKUI
b) mHeBMaTHyeckuii
C) KOMOMHHPOBAHHBIN
C YMCHBUICHUEM TEMIICPATYPhI U AABJICHUA MIPCACIIbHOC CTATUUCCKOC HAIIPSPKCHUC C/ABUTA
a) yBeIMYHMBACTCS
b) ymensbrraercs
C) He U3MEHSETCS
2. Pedepar Tematuka pedepaton:
1. Twunsl KpaxMalbHBIX PEAreHTOB I OYPOBBIX PACTBOPOB MEPBUUHOTO BCKPBITHUS ILIACTA.
2. BypoBsle pacTBopa It OypeHUs: BBICOKOTEMIICPATYPHBIX CKBAYKUH.
3. Metoapl ¥ peareHThl paCHIUPSIONUXCS TAMIIOHAKHBIX PACTBOPOB.
3. 3ammTa mpakTHIECKUX padoT KoHTponbHBIE BOTIPOCH MTPH 3aIMUTE Ta00PaTOPHOUM pabOThI MO TeMe «IKCIIEPUMEHTAILHOE OTIPECIICHUE TUTIA
TIIMHOMIOPOIIKA MO BBIXOAY OypoBOTO pacTBopa U mokazatens MBT»:
1. Yro Takoe «BBIXOJ OYpPOBOTO pacTBOpPay MPH ONMpPEACTICHUN KaueCcTBa TNIMHOMOPOIIKOB?
Jlst uero ompenensercs nmokasareas MBT?
3. KakoBa o6macTh mpuMeHEHHs MaJOKOJJIOWIHBIX TIUH (C HU3KHUM 3HaYSHHEM BBIXOza)?
4. Tlepeunciute U3BECTHBIE BaM TNIMHUCTHIE MUHEPAIIHI.
5. Kako#l rIMHHUCTBIH MHHEpad MPUMEHSETCS JIsi TPUTOTOBJICHHS COJICHACHIIIICHHBIX OYpOBBIX
pacTBOpoB?
6. Kak Bnuser moOaBieHHE AJIEKTPONUTOB (coseld Ha BBIXOJ OypoBoro pactBopa)? OOBsSCHUTE
JTAaHHBIE 3aKOHOMEPHOCTH.
4, 3amuTa KypcoBoro nmpoekta | Tematuka mpoekToB (pabor):

(paboTtsr)

1.

2.

[Iporpamma mpoMBIBKH Ha OypeHHUE IKCILTyaTalIHOHHONW TOPU30HTAIBLHON CKBaYKUHBI TITyOUHON
3780 meTpoB.
[IporpamMmMa npoMbIBKH Ha OypeHHe TEXHOJIOTMYECKON CKBaXXMHBI Ha YpaH 550 MeTpoB.




Oueno4Hble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Bomnpocsr k 3amuTe:
1. Tlepeuucnure OCHOBHBIC PYHKIIMH OYPOBOTO pacTBOpa.
2. Yewm ompenensercsi TuaMeTp CKBaKUHBI O] KCIUTYaTallMOHHYIO KOJIOHHY?
3. Kak paccuutath 1 yeMy paBHO IJIACTOBOE JaBicHuE HA TyouHe 1400 m?

S. DK3aMeH Bormnpocsl Ha sk3aMeH:
1. Knaccudukanus 6ypoBbIX pacTBOPOB MO YHCITY (ha3, arperaTHOMY COCTOSIHUIO TUCIIEPCUOHHON
Cpelbl, ee XapakTepy (MPUPOJE), arperaTHOMY COCTOSHUIO JUCIIEPCHON (a3l U JIp. TPU3HAKAM.
2. CtpykTypHO - MexaHnuuyeckue cBoiictBa bP. [Tonstue o 30515x u reisix. SIBneHre TUKCOTPOIUH.
3. OmnpeneneHne IIIOTHOCTH, PACTEKAEMOCTH U BOJOJICJICHHSI TAMIIOHA)KHOTO PacTBOpA.
5. MeToanueckne yKa3aHus 0 npoleaype oleHUBAHUS
OlIeHO'-lHLIe MeponpusaTHs Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONPUATHSA W HeOﬁXOﬂl/lele METOANYECKHE YKA3AHUSA
1. TectupoBanue TecTbl mpoBoOIATCS TIEpe] HAuaIOM Ka)KAOH JIEKIIUH 110 MaTepuaiaM Mpeablayiien JeKIuu
B tecte 5 — 10 Bonpocos.
2. Pedepar 3amura pedepara OCymEeCTBISETCS B ayJUTOPUHN C UCTIOIB30BaHNEM Tipe3eHTanuu. JJokman Ha 5-10
MUHYT. [l0 OKOHYaHUU JOKIa/a NpenoaaBaTelb 3a4aeT BOIPOCHI.
3. 3amuTa NpakTUYecKuX padboT | 3amuTa OT4eTa Mo NMpakTUYecKoi paboTe ocyliecTBIsIeTCs B (POPME YCTHBIX BOIIPOCOB MOCJE MPOBEPKU
paboThI penogaBaTeneM (Ha CIAeIyIOIeM MPaKTUYSCKOM 3aHSITHH WU B YaChl KOHCYJIbTAIU).
CTyZIeHT AOKEH ObITh TOTOB OTBETUTH Ha JIF0OON KOHTPOJIbHBII BOIIPOC U3 METOJIMYECKUX YKa3aHUH.
4, 3ammra KypcoBOTO IPOEKTa 3amyra oT4eTa o KypcoBOMY IPOEKTY OCYIIECTBIsETCS B ()OPME YCTHBIX BOIIPOCOB MOCIIE MPOBEPKU
(paboTsi) pabotsl penosiaBarenieM. CTyIEHT JOJDKEH OBITh TOTOB OTBETUTH HA JIF000I KOHTPOJIBHBIN BOMPOC U3
METOANYECKUX YKa3aHUN K KypCOBOMY MPOEKTY.
5. DKk3aMeH CryneHT nomyckaercs K cllaue 3K3aMeHa MpHU YCJIOBUHU 3aIIMTHI BCEX MPAKTUYECKHUX (JaOOPATOPHBIX)

paboT, HaMMCAaHUH BCEX TECTOB C MUHUMAJIbHON OLIEHKOM 55 OaoB.

B Ounere Ha ’x3aMeH cofiep>KUTCs 3 BOIIpoca ¢ MakCUMabHOM otenkoi 20 6amios. [Ipu onieHnBannn
OTBETOB Ha BOIPOCHI, ITABHBIM 00pa30M, YUUTHIBACTCS:

— 3HAaHUE OCHOB (PM3UYECKHUX MPOIIECCOB;

—JIOTMKA PacCyKICHUS;

— YMEHHUE aHAJIM3UPOBaTh MH(POPMAIIMIO U PE3YIbTATHI.




