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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
[lenpro 0OCBOEHNS TUCHUIIIIMHBI SIBISETCS MOATOTOBKA BBITYCKHUKA JIJII CTPOUTEIIBHOM,
MPOU3BOACTBEHHO-TEXHOJIOTHUYECKOM, OPraHN3alIMOHHO-YIIPABICHYECKON, TPOEKTHON 1
UCCJIEIOBATENIbCKOM 1eATEIbHOCTH B 001aCTH OUYHUCTKU MPUPOIHBIX BOJ
3ajiauaMy OCBOEHUS TUCLUILIMHBI SIBJISIOTCS:
- IaTh HEOOXOAMMBIN 00hEM 3HAHHIA B 00JIACTH YCTPOHCTBA BOJIOTIPOBOIHBIX OUMCTHBIX COOPYKEHUN
B COCTaBE CHUCTEM BOJIOCHA0KCHHSI HACEIICHHBIX ITYHKTOB
- Hay4UTh CTYJEHTOB CAMOCTOSITEIIbHO IPUHUMAThL OOOCHOBAHHBIC PEIICHUS IO BEIOOPY UCTOYHHKOB
BOJIOCHA0KEHUSI, METOOB MTOJATOTOBKH BOJIbI M COCTaBY BOJOIPOBOIHBIX OYMCTHBIX COOPYKEHUN

HACCJICHHBIX ITYHKTOB;

- chopmMHpOBaTh Y CTYJEHTOB HAaBBIKU pacuéTa COOPY>KEHUH Il OUUCTKU IPUPOIHBIX BOJ
- BBIpa0OTaTh MPUEMBbI U HABBIKH MPOSKTHUPOBAHUS BCEX AJIIEMEHTOB CHCTEM BOJOCHAOKEHUS, B TOM
YHCIIe COOPYKEHHUM ISl OUMCTKHU MPUPOIHBIX BO/I.

2. Hepeqenb IVIAHUPYEMBIX pE3yjabTaTrToB Oﬁy‘leHI/IH o JTUCHMIIJINHE (MOL[y.]'[lO), COOTHECCHHbBIX C
HHAUKATOPAMHU JOCTUKCHUA KOMIIeTEeHIInii

Kona n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHAUKATOPA JOCTHIKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00y4eHUs 110
JTHUCLUILINHE, 00eCTIeYnBaIOIIUe JOCTHKEHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

[1K-2 Cnocoben
OpraHU30BBIBATH PAOOTHI
110 CTPOUTEIIBCTBY
COOPY)KEHHI, MOHTaXY U
HAJIAJIKE PJIEMEHTOB U
000opyI0BaHUS
WH)KEHEPHBIX CUCTEM
KHU3HEOOECIICUCHUS B
CTPOMTEIIbCTBE

[1K-2.7 KonTponupyet
KayeCTBO CTPOUTENIbHO-
MOHTaKHBIX U
MyCKOHAJaI04YHbIX paboT
WHXCHEPHBIX CHCTEM
KU3HE00eCIeYeH s B
CTPOUTENLCTBE

3HaeT
mpaBwiia M TpeOOBaHUS TPU  KOHTPOJE
KayeCcTBO CTPOUTEIBHO-MOHTAXHBIX u

IMIYCKOHAJIa0YHbIX pa60T HH)XCHCPHBIX CUCTEM
J)KM3HeoOecIeyeHns B CTPOUTCIILCTBEC

yMmeet

MPUMEHSTh HOPMATHBHBIE JOKYMEHTHI TIpU
MIPOBEJICHUU KOHTPOJIS KayecTBa
CTPOUTEIBHO-MOHTAXKHBIX u

IMIYCKOHAJIaA0YHbIX pa60T HHIXCHCPHBIX CHUCTEM
JKH3HEOOECIIEUCHHS B CTPOUTCIBbCTBEC

BJaJceT
HaBbIKaMH KOHTPOJIA KadycCTBa
CTPOUTCIIbHO-MOHTAXHBIX u

IMIYCKOHAJIaA0YHbIX pa60T HHIXCHCPHBIX CHUCTEM
JKM3HEOOECIICUCHHS B CTPOUTCIIbCTBE

[IK-3 Cniocoben
OpraHU30BBIBATH PAOOTHI
M0 TEXHUIECKOMY
00CITyXKUBAaHUIO U PEMOHTY
WH)KEHEPHBIX CHCTEM
KU3HE00ecreueH s B
CTPOUTENLCTBE

[1K-3.2 IIpoBOAUT OLIEHKY
COOTBETCTBUS MH)KEHEPHBIX
CUCTEM >KHU3HE0OecTIeueH!s B
CTPOUTENILCTBE TPEOOBAHUSIM
CaHUTApHOM, MOXKAPHOU U
9KOJIOTHYECKOl 06e30MacHOCTH

3Haer
TpeOOBaHUS  CAaHUTAPHOM, MOXKApHOW U
HKOJIOTUYECKOM Oe30IacHOCTH

ymeer

NIPUMEHATh  CAHUTApHOM,  IIOXKApHOW U
HKOJIOTMYECKO 0e30MacHOCTH MpHU TpUEMKE
pabor

BJIaJeeT

crocob6aMu OIIEHKU COOTBETCTBMSI MKEHEPHBIX
CHUCTEM JKHM3HEOOecleueHusi B CTPOUTEIbCTBE
TpeOOBaHUSIM  CAHUTApPHOM, MOXKAPHOU U
HKOJIOTUYECKOM Oe30macHOCTH




T1K-3 Criocoben

OpPTaHU30BBIBATH PAOOTHI

IO TCXHUYCCKOMY

00CITYKUBAHUIO U PEMOHTY

I/IH)KCHepHBIX CUCTCM
JKU3HEeoOecneueHus B
CTPOMTEIIbCTBE

[1K-3.4 TIpousBoaur
WHCTPYMEHTAJIbHBIN KOHTPOJIb
TEMIIEPATYPHBIX U
TUAPABIMYECKUX PEKUMOB
pabOThl HHKCHEPHBIX CUCTEM
JKH3HEOOECIIEUCHHS B
CTPOUTEIILCTBE

3HaeT
Tpe60BaHI/ISI, OpCaABABIISACMbBIC K
TEMIIEPATYPHBIM U TUAPABINYECKUM PEXKUMAM
p3.60TI>I HHXXCHCPHBIX CHUCTEM
YKU3HEOOECIIEYEHUs B CTPOUTEIILCTBE

ymeet

MPOU3BOAUTh HHCTPYMEHTAIBHBIA KOHTPOJb
TEMIICPATYPHBIX M THAPABIMYCCKUX PCIKUMOB
pa60TBI HHKXCHCPHBIX CHUCTEM
YKU3HEOOECIICUCHHS B CTPOUTEIILCTBE

BJIajIeeT

UHCTPYMCHTAJIBHBIM allapaToM I KOHTPOJIS
TEMIICPATYPHBIX U THAPABIMYECKUX PEKUMOB
padoThI WH)KCHEPHBIX CUCTEM
YKU3HEO0O0ECIICUCHHS B CTPOUTEIIHCTBE

3. Yka3aHue MecTa JUCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeILHON MPOrpaMMbl

Jannas qucuuruinHa (Moayiib) BkiroueHa B biok «/lucuummunel, moxynu» b1.B.J1B.01.02.02
OCHOBHOM mpodeccnonanbHol 00pazoBarenbHOi porpaMmbl 08.03.01 CTpouTeILCTBO U OTHOCHUTCS K
gacTd, (OpMUPYEMOH YIaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH yIeOHOTO IJIaHa.

Ne
/o

[TpeniecTByroUE TUCIUTIIMHbBI

KOII N HAMMCHOBAHUEC MHJHUKATOpa
JOCTHIXXCHUA KOMIICTCHIINHN

1 MexaHuKa XKUAKOCTH U ra3a

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, OIIK-1.7, OIIK-3.2

2 | OCHOBBI BOJOCHA0XEHUS M BOJOOTBEICHHUS

OIIK-6.1, OIIK-6.2, OIIK-6.4, OIIK

-6.9, OIIK-6.13, I1IK-1.1, I1K-1.2, TIK
-1.3, I[1IK-1.4, TIK-1.5, [1IK-1.6, OIIK-
4.2

3 |KommbrotepHas rpaduka

OIIK-1.9

MexaHUKa >KUAKOCTH U Ta3a
3HaTh MOHATHE JIABJICHHS, YPaBHEHHE HEPA3PHIBHOCTH MOTOKA KUJIKOCTH U YpaBHeHUE bepHyim,
MOHATHE O TUJIPABINYECKUX COMPOTUBIICHUSX.
YMeTh pacCUMTHIBATh JIaBJICHHE, TOTEPH Haropa. Biagers moagbopom auamMeTpoB TpyOOIPOBOIOB.

OcHOBEI BO,Z[OCH8.6)K€HI/I$I 1 BOJOOTBCIACHUA
3HaTh COCTaB DJIEMEHTOB CUCTEMBI BOI[OCHa6)KeHI/I$I HACCJICHHOTI'O IIYHKTA, UX HA3HAYCHUC U

YCTPOUCTBO.

YMeETh BBHITOIHATH IIPOCKTBI CUCTEM BO,[[OCHa6)KeHI/I$I 1 BOJOOTBCIACHUA

Kommnbsrorepnas rpaduka
Bnagets mporpamMmmMHbIM 0OecrieueHuEM TSl BBIMIOJTHEHUS TEKCTOBOW U rpaduuecKoit yactu

ITPOCKTOB
Ne Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITUHBI
n/m JIOCTH>KEHUSI KOMITETEHLIUN




[ToaroToBka K mporeaype 3auThl U 3aIUTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, VK-1.2, YK-1.3, YK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, YK-2.4, YK-3.1, YK-3.2,
VK-3.3, YK-3.4, YK-3.5, YK-3.6,
VK-4.1, VK-4.2, YK-4.3, YK-4.4,
VK-5.1, YK-5.2, YK-5.3, YK-6.1,
VK-6.2, YK-6.3, YK-6.4, YK-6.5,
VK-7.1, YK-7.2, YK-7.3, YK-7.4,
VK-8.1, YK-8.2, YK-8.3, YK-8.4,
VK-9.1, YK-9.2, YK-9.3, YK-9.4,
VK-9.5, YK-10.1, VK-10.2, YK-10.3,
OIIK-1.1, OTTK-1.2, OITK-1.3, OTTK-
1.4, OTIK-1.5, OTIK-1.6, OTIK-1.7,
OIIK-1.8, OTTK-1.9, OTTK-1.10,
OITK-1.11, OTIK-2.1, OTIK-2.2, OTIK
-2.3, OTIK-3.1, OTIK-3.2, OTIK-3.3,
OIIK-3.4, OTIK-3.5, OTTK-3.6, OTIK-
3.7, OTIK-3.8, OTTK-3.9, OTIK-4.1,
OITK-4.2, OTTK-4.3, OTTK-4.4, OTTK-
5.1, OTIK-5.2, OTIK-5.3, OTIK-5.4,
OIIK-5.5, OTIK-5.6, OTIK-5.7, OTIK-
5.8, OTIK-5.9, OTIK-5.10, OTIK-6.1,
OIIK-6.2, OTIK-6.3, OTTK-6.4, OTIK-
6.5, OIIK-6.6, OTTK-6.7, OTIK-6.8,
OI1K-6.9, OTTK-6.10, OTTK-6.11,
OIIK-6.12, OTIK-6.13, OTIK-6.14,
OIIK-6.15, OITK-6.16, OTIK-7.1,
OIIK-7.2, OTIK-7.3, OITK-7.4, OITK-
7.5, OIIK-7.6, OTTK-7.7, OTIK-8.1,
OIIK-8.2, OTTK-8.3, OTTK-8.4, OTTK-
9.1, OTIK-9.2, OTTK-9.3, OTTK-9.4,
OIIK-9.5, OTTK-9.6, OTTK-10.1,
OITK-10.2, OTIK-10.3, OTIK-10.4,
OIIK-10.5, TIK-1.1, TIK-1.2, TIK-1.3,
TK-1.4, TIK-1.5, TIK-1.6, TTK-2.1,
TK-2.2, TIK-2.3, TTK-2.4, TTK-2.5,
TK-2.6, TTK-2.7, TIK-3.1, TTK-3.2,
TK-3.3, TIK-3.4, TIK-3.5, TTK-3.6,
TIK(1D)-1.1, TIK(IT)-1.2, TIK(IT)-1.3,
TIK(ID)- 1.4, TIK(IT)-1.5, TIK(LT)-1.6

4. O0beM TUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHUIAX C YKA3aHHEM KOJNYECTBA aKaJeMHUYeCKUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgasaresieM (o BUAaM y4eOHbIX

3aHATHH) M HA CAMOCTOSAITE/IbHYIO Pa00Ty 00y4YarOLIUXCs




W3 HuX yackl Ha

Cemectp

. Bceero
Bup yaeOHoit paboThI MIPAKTUYECKYIO
Hacos NOATOTOBKY 7
KoHTakTHas padora 96 96
Jleximonnsie 3ansatus (JIek) 32 0 32
Jlaboparopusie 3anstus (J1ad) 16 16 16
[paktuueckue 3ansarust (I1p) 48 48 48
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 15 1,5
KOHCYJIBTAIllMH 10 KYPCOBOH paboTe (IIPOoeKTy), 1 1
KOHTPOJBHBIM pabotam (PI'P)
KOHTaKTHas pab0Ta Ha aTTeCTAIMIO (C1aJa 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOW pabOThI 0,25 0,25
(TmpoekTa); cnaya KOHTPOJIbHEIX padoT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.25 0.25
(KOHCYIbTaNHSA TIepe SK3aMEHOM U cliadya ' '
Yacbl HA KOHTPOJIb 26,75 26,75
CamocTositesbHast padora (CP) 127,75 127,75
O01asi TPYA0eMKOCTb THCHHILIMHBI (MOIYJIsI)
Jachbl: 252 252
3a4YeTHbIE eTHHHIIBI: 7 7




5. Copepsxkanue IMCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHHeM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

KonTakTHast padota (110 yueOHBIM

3aHATHSIM), Yac. Kox
HHIAKATOP
3 13 JIP B a
Ne Pasgensl qUCHUIUTUHEL S JCKItH CP cero, JIOCTHUKEHU
8 U3 HUX U3 HUX U3 HUX Hac. a
Ha Ha Ha KOMIICTCHI]
BCETO T;ii;g BCETO T;igl:; BCETO 22351; nn
HOAro- HOAro- MHOAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. OcHOBHBIE METO/ABI U
COOPY’KEHHSI TIOJITOTOBKH BOJIBI
MATHEBOT'O Ka4eCTBA
XapaKTepucTUKa COCTaBa
MPUPOIHBIX BOJ. TpeboBaHus, TIK-2.7,
1.1. |npenbsBisieMbIe K KAYECTBY 7 2 2 2 2 2 8 14 TIK-3.2,
BOJIBI XO3AUCTBEHHO-ITUTHEBBIX [IK-3.4
BOJIOTIPOBOJIOB.
OCHOBHBIC TEXHOJIOTHYCCKUE
IIPOIIECCHI U METOJIbI
00pabOTKH BOJIBI. I1K-2.7,
1.2. | TexHOIOTHYECKHE CXEMBI 7 2 2 2 8 8 10 22 I1K-3.2,
YIYUIICHUS Ka9€CTBA BOIBI. [1K-3.4
KoarynupoBanue npumecei
BOJIbI.
CwmecuTenbHbIE YCTPOHCTBA U MK-2.7,
13 KaMephbl XJIONbeOOPa30BaHUs [ 4 4 12 18 1K-3.2,
’ [1K-3.4
PearenTHble X034icTBA. I1K-2.7,
1.4. | Coopyxenus u obopynoBanue | 7 [ 2 6 6 12 20 IK-3.2,
pEareHTHBIX XO3AKCTB. I1K-3.4
2. |2 paznen. OcBetrienue u
o0ecIBeUnBaHUE BOJIBI
[IpenBaputenbHOE OCBETIICHNE MK-2.7,
2.1 RO 71 2 2 2 12 16 I1K-3.2,
[1K-3.4
VY najgeHnue B3BEIICHHEIX K-2.7,
2.2. BEIIECTB OCAKICHHEM 71| 4 4 4 4 4 12 24 I1K-3.2,
[1K-3.4
O6paboTka BOJIBI B CITOE
B3BEIIICHHOTO 0CaJiKa. THITbI
OCBCTJIUTEIICH, UX I1K-2.7,
2.3. | TexHOJIOrMUECKas OIIEHKA, 7 4 2 2 12 18 TIK-3.2,
00JacTh MPUMEHEHHS U I1K-3.4
MeToauka pacueta. O6paboTka
BOJIBI ()IIOTAITHEH.
VYnanenue mpumeceil BOIBI I1K-2.7,
2.4. | punpTpOBaHNEM Yepe3 71 6 4 4 2 2 12 24 I1K-3.2,
3EPHHCTHIC 3arpy3KH I1K-3.4




3. |3 paznmen. OGe33apaxxuBaHue,
Ie3010parus,
o0e3xene3uBaHue U
JeMaHTaHaIusl BOJIbI
I1K-2.7,
3.1. | Obe33apaxkuBaHue BOJIBI 71 2 4 4 9 15 IK-3.2,
[1K-3.4
[1K-2.7,
3.2. | dezomopanusi BOJBI 7 2 2 2 6 10 [1K-3.2,
[1K-3.4
O6e3sKee3nBanme u [IK-2.1,
3.3. IeMaHraHalus BOIbI ! 2 4 4 6 12 LIK-3.2,
[1K-3.4
OOmue BOMPOCHI
MIPOCKTUPOBAHUS 16.7 I1K-2.7,
3.4. | BOHZOOYHNCTHBIX KOMILIEKCOB. 71 2 12 12 5’ 30,75 | TIK-3.2,
CoopyxeHus 1151 00padboTKu [1K-3.4
POMBIBHBIX BOJI (PHIIHTPOB
4. |4 paznen. nas koHTakTHas
pabora
IK-2.7,
4.1. | Inas xoHTaKTHas pabota 7 1,25 TIK-3.2,
I1K-3.4
5. |5 pasznmen. KonTpoias
I1K-2.7,
5.1. | Ok3amen 7 27 I1K-3.2,
[1K-3.4
5.1. Jlexuumn
Ne | HammenoBanue paszaena .
N HanmeHoBaHUE U KPaTKOE COJIEPIKaHHE JICKIIUiT
pasn Y TEMBI JICKIHI
XapakTepucTuKa XapakTepucTHKa cOcTaBa IPUPOAHBIX BoJ. TpeOoBaHus, IPEIbsBIIEMbIC
COCTaBa IPUPOAHBIX | K KAYECTBY BOJBI XO31HCTBEHHO-IUTHEBBIX BOAOIPOBOJIOB.
Boz. TpeGoBanus, XapakTepUCcTHKa COCTaBa MPUPO/IHBIX BOJ. BinsiHUE pa3nHYHbIX BEIECTB,
1 IIPEIbABISEMBIC K COJICPIKAIIUXCS B BOJIC, HA e KauecTBO. TpeOoBaHusl, IPEIbsBIEMbIC K
KauecTBY BOJBI KAueCTBY BOJBI X035 CTBEHHO-TUTHEBBIX BOAONPOBOIOB B OTHOLICHUH
XO3SHCTBEHHO- 0€30MacHOCTH B SMHCMHUYECKOM M PAJAUAIIMOHHOM OTHOIICHUH,
HHTBEBBIX 0€3BPEHOCTH 110 XMMHUUYECKOMY COCTaBY M OJIaronpUsTHOCTH
BOJIOIPOBO/IOB. OPraHOJENTHYSCKUX CBOWCTB BO/IbI.
OCHOBHBIE TEXHOJIOTHYECKUE MPOLIECCH M METO/BI OOPa0OTKH  BOJIBI.
TexHOJIOTHYECKHE CXEMBI YIy4IIeHHs KadecTBa Bobl. Koarymuposanue
IIpUMECEN BOJBI.
OcHosHble OCHOBHBIE TEXHOJIOTHIECKHE MPOLECCH H METOBI 0OPaGOTKH  BOJIBL.
TEXHONOTHYCCKAC | Texponoruueckue cXeMbl yJlydllleHUs KauyecTBa BObI, UX KIacCH(pUKaLHS.
TIPOLECCRI N METOMBL | cyoBHBIE KPUTEPHH IS BEIOOPA TEXHOJIOIUYECKOH CXEMBI M COCTaBa
06paboTk  BOMBL | coopyikermit. KoarymupoBarme mpuMeceii BOEL. OHIMKO-XUMITECKHE
2 TexHONOrMYECKHE | oopyopp koarymALuy puMeceit Bobl. OCHOBHBIE GaKTOPHI,
CXEMBI yIYIHICHI | opeenstoniue mpolecc Koaryysiiy B CBOOOTHOM 00beMe BOIBL.
Ka4eCTBa BOABL. PerynmipoBaHue yCcIoBUi KOATyISAUU. DIEeKTPOXUMHUYECKOE
Koarynuposarne KoaryiupoBanue. KOHTaKTHas Koaryyisnus IpUMeceil BOIbI, OCHOBHEIE
[IpUMECCH BOJIBL. 3aKOHOMEPHOCTH MPOIEcca. PeareHThl, HCIOIb3yeMble B TEXHOIOTHH
yIIydIIeHus KadyecTBa BObl. OpeienieHre pacueTHbIX 103 PEarcHTOB,
yCIIOBUS BBEJICHUS UX B 00pabaThIiBaeMylo BOJY.
3 CMeCHTETbHEIC CMecuTenbHbBIC YCTPOICTBA U KAMEPhI XJIOMBEOOPa30BaHHSI.




YCTPOWCTBA U KaMepbl
XJIOTIbeoOpa3oBaHusl.

CwmernieHue peareHToB ¢ Bogou. TeopeTndeckrue OCHOBBI Ipoliecca.
Knaccudukanus cmecuteneit 1 cMeCUTENBHBIX yeTpoicTB. KoHCTpyKInu
cMecHuTenel (THAPaBINIecKOro, MEXaHUYECKOTO TUIIOB), UX pacyer.
Bri6op tuma cmecutens. Kamepsl ximonbeoOpa3oBanus. Haznauenue,
00acTh MPUMEHEHHSI U KITAaCCU(PUKAIIUS KaMep XJI0MbeoOpa3oBaHusl.
Kamepsl TuApaBIMYECKOrO U MEXaHUYECKOTO THUIIOB.

PearenTHbIe X03511CTBA.
CoopyXeHus u
o0opyaoBaHue

pEareHTHBIX XO34MCTB.

Pearentnbie xo3siicTBa. CoopykeHUs: U 000pYJOBAaHUE PEAreHTHBIX
XO3SIICTB.

Pearentnrie xo3siicTBa. CoopyKeHUs, anmaparypa u 000pyaoBaHue s
MPUTOTOBJICHUS U JO3UPOBAHUSI PACTBOPOB U CYCIICH3UN PEareHTOB.

IIpenBapurenbHOE
OCBETJICHHE BOJbI

[TpenBapuTenbHOE OCBETICHUE BOJIBI

[IpenBaputensHOE OcBeTIIeHUE BOBI. [IpenBapurenbHas 00paboTKa BOJIBI
(GWIbTpOBAaHHEM Yepe3 CETKU, TKAHU U MIOPUCTHIC SJICMEHTHI.
KoHcTpykiuu cetyaThix 0apabaHHBIX (HIBTPOB, 00JACTh UX MPUMECHECHHS
U pacueT. Y aajneHue rpy0oIuCcIIepCHBIX IPUMECEH B TI0JI€ IEHTPOOESKHBIX
CHII, TEOPETHYECKUE OCHOBBI TTporiecca. Kiraccudukariys ruIpouKiIOHOB,
UX KOHCTPYKIIUS M pacyer.

VY nanenue B3BEIEHHBIX
BEIIECTB OCAXKICHUEM

VYV aneHue B3BEIICHHBIX BELIECTB OCAXKICHUEM

VnaneHue B3BEIICHHBIX BEIIECTB OCAXKICHUEM, TEOPETUYECKNE OCHOBBI
npoiiecca. TUIbI OTCTOMHUKOB U 00JIACTh UX TPUMEHEHUS.
I'opu3oHTaIBHBIE OTCTOMHUKH, UX YCTPOMCTBO U pacueT. Y TaJIeHUE OCaIKa
U3 OTCTOMHUKOB. MHTeHCHbrKanust paboThl OTCTOMHUKA. OTCTONHHKY C
Majoi TIyOMHOW OCaXACHHS, UX YCTPOHUCTBO, 00JIaCTh MPUMEHEHUS U
pacuet. Y JaJieHne 0cajika U3 OTCTOMHUKA 0€3 OTKIIIOUSHUS €0 U3 paOdOTHI.
PagnanbHble OTCTOMHHMKH, UX YCTPOICTBO, 00JIaCTh MIPUMEHEHHS U PacUeT.

O6paboTka BOJIBI B CIIOE
B3BEIIICHHOT'O OCaJIKa.
Tunel ocBeTIUTENEH, UX
TEXHOJIOTHUECKas
olleHKa, 00JIacTh
MIPUMEHEHHUSI U
METOJMKA pacyera.
O6paboTKka BOJIBI
¢bnoTanuei.

O6paboTKka BOJIbI B CJIOE B3BEIICHHOr0 ocajaka. diaorarms.

O0paboTka BOJBI B CJIOE B3BEIICHHOTO OCAJ/IKa, TEOPETUICCKUE OCHOBBI
nporiecca. THUTIBI OCBETIIUTENCH, UX TEXHOJIOrHIeckas oreHka. O0macThb
INPUMEHEHHUS U MeToJuKa pacueta. UHTeHCHupuKanus padboTsl
oceTuTeneir. O6paboTka BobI (I0TalMEH, TEOPETUUECKHE OCHOBBI
npotiecca, Buabl ¢oramuu. KoHcTpykius ¢potatopos, 006J1acTh
MIPUMEHEHHUS, TEXHOJIOTHYECKAs OIIEHKA pabOThI U METOIUKA pacyeTa.

VYnanenue npumeceit
BOJBI (PUIBTPOBAHHEM
4yepe3 3epHUCThIE
3arpy3Ku

VYnanenue mnpumeceil BOAbI (UIBTPOBAHHEM Yepe3 36PHUCTHIC 3arPy3KU
TeopeTnueckrue 0CHOBHI Mporiecca (GUIBTPOBAHUS BOJIBI UEPE3 3EPHUCTHIE
matepuansl. Knaccudukamus ¢punbTpoB. CKOpble OTKPBITHIE U HATIOPHBIE
(bUIBTPHI, UX YCTPOUCTBO U pacyeT. KOHCTPYKTUBHBIE SJIEMEHTHI CKOPBIX
bunbpTpoB, punsTpyromre Marepuansl. [I[poMbiBka GUIBTPOB.
O6opynoBanue cKOpbIX GUILTPOB. [1yTH MOBBINIEHHUS TPA3EEMKOCTH
CKOPBIX (PUIBTPOB; (PUITBTPHI C KPYITHO3EPHUCTOMU, ABYXCIONHON
3arpy3koii. KOHTaKkTHBIE OCBETIUTENN U KOHTAKTHBIE (DUIIBTPBI, TPUHIIUIL
paboThI, UX YCTPOMCTBO U pacyeT, 001acTh MpUMeHEeHHsI. MeIeHHbIe
(bUIBTPBI, 0COOEHHOCTH YCTPOICTBA U pabOTHI, X pacueT, 001acTh
MPUMEHEHHUS.

O6e33apaxuBaHNe BOJIBI

Ob6e33apaxuBaHue BOJIbI

Mertoap! 06e33apaxxiuBaHus BOJIbI, UX Kiaccupukaius, ooaacTb
npuMeHeHus. O0e33apakuBaHUe BO/bI CUIbHBIMH OKUCITUTEISIMH,
MexaHu3M nercTBusa. O6e33apakuBaHre BOJIbI XJIOPOM U €T0
npou3BoaHBIMU. OnpeienieHne 03 peareHta 1 BpeMeHu KoHTakTa. Mecra
U criocoObl BBEACHUS XJI0pa B 00pabaTbiBaeMyto Boly. Opranusaius
XJIOPHOTO X03s1iicTBa. Cxembl 00€33apaKuBaHus BOJIbI )KUJIKUM XJIOPOM,




XJIOPHOU M3BECThIO, TUITOXJIOPUTAMH HATPUS WIN KAJIBILHUS, THOKCHIOM
xyiopa. O6e33apakuBaHKe BOJIBI 030HOM: XHUMHU3M IIpoIiecca,
TEXHOJOTH4Yeckass cxema. [I[puroroBneHue 030HOBO3AYIITHON CMECH U
CHIocOOBI ee cMeIMBaHus ¢ 00pabaTeiBaeMoil  BOJoi. Pekyneparnius o30Ha.
O06e33apaxvBaHKe BOABI TIEPMAHTAHATOM KaJHs U HOJIO0M, TEXHOJIOTHS,
obnacte npumeHerwus. O0e33apakuBaHe BOBI yIbTPAPUOIECTOBEIMU
Jy4aMH, CYIIHOCTb IIPOIecca CXEMbl M KOHCTPYKIIMH allapaToB, 00JacTb
npuMeHenns. O0e33apakxuBaHue BOABI HOHAMH cepedpa, YIbTPa3ByKOM,
3JIEKTPOTOKOM  BBICOKOM YaCTOTBHI.

10

He3onopanust BOJbI

Jlezonopanust  BOJIbI

OO0mue cBeIeHNs O MPUIMHAX BO3HUKHOBEHUS HEXKEIATeIbHBIX
MIPUBKYCOB U 3a1axoB. MeTo bl 00phOBI C MPUBKYCaMU U 3allaXaMu, UX
KJaccuuKanus, 001acTh MPUMEHEHUS. ASPAMOHHBIA METO]
NI€30/10palliy BO/IbI, CYIIIHOCTb Ipolecca. KOHCTpYKIMKM  a3paliMiOHHBIX
YCTPOICTB U anmapaTroB, OCOOCHHOCTH UX PaOOThI, METOJIMKA PacUeTa.
Hcnonbs3oBanne CUIIbHBIX OKUCIUTENEH TP YAAICHUH PUBKYCOB U
3armaxoB, XUMHU3M IMPOIEcca, TEXHOJIOTHYECKHE CXeMbl. J103bI OKucIuTenen
Y BBIOOp MeCTa X BBEJEHUS B 00padaTeiBaeMyto Boy. COpOIIMOHHBIM
METO/I 1€30/10pallii BOJIbI C UCIIOJIb30BAHUEM CYCIIEH3UH aKTUBHOIO
MOPOIIKOOOPA3HOTO YIJIS WM ITyTeM (PHIIBTPOBAHUS Yepe3
IpaHyJMPOBAHHEIN yroib. OCOOCHHOCTH YCTPOMCTBA U PAOOTHI YTrOIBHBIX
¢buabTpoB. Perenepanus akTuBHOTO yriisi. OKHCIUTEIBHO-COPOIIMOHHBIC
METO/IbI JIE300PAIMH BOBI, CYIITHOCTh M 00JIACTh TIPUMEHCHHUS.

11

OO0e3xene3uBaHue u
JC€MaHIaHalls BOJbI

O06e3xene3uBaHye U JI€MaHTaHAIIHSI BOJIbI

®DopMbI U coaepKaHue keje3a B MpUpoaHbIX Bojaax. Kinaccudukanus
METOJIOB M TEXHOJIOTUYECKUX CXeM 00€3KeNIe3UBaHUs TPUPOJIHBIX BOJ.
TexHonornueckuii aHanu3 BObI AJ BEIOOpPA METO/1a U COOPY KEHHUIA
nedeppuzanuu Boabl. PacyeT u mpoekTupoBaHe yCTaHOBOK
o0e3’kene3uBaHus BOJBIL. Y JalieHue jKele3a U3 MIaXTHRIX U 000POTHBIX
BOJI, 00e3Kee3nBaHre KOHIEHCaTa TeTJIOCUIIOBBIX CTAaHIIUHN U
MUHEpaIbHBIX BOJ. [ 'eHe3nc Mapraniia B IpUPOIHBIX BOJAX.
Knaccudukanus METo10B ¥ TEXHOJIOTHYECKUX CXEeM JeMaHTaHAIluU
MIPUPOJHBIX BOJ, XUMH3M IIPOLIECCOB, TPOCKTUPOBAHUE YCTAHOBOK.
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OO6mue BOMPOCHI
MPOSKTUPOBAHUS
BOJIOOYHCTHBIX
KOMILJIEKCOB.
CoopyxeHus s
00pabOTKH IPOMBIBHBIX
BOJl GWIBTPOB

OO0mue BOMPOCH MPOSKTUPOBAHMSI BOJOOYHCTHBIX KOMILJIEKCOB.
Coopyxenus ans 00paboTKH IPOMBIBHBIX BOJ (PHIIBTPOB

OcHOBHbIE MPUHIUITBI PEIICHUS TeHITJIaHA U BHICOTHOM CXEMBI
BOJOOYHCTHOTO KOMILJIEKCA C YYETOM HCIOIb30BaHUs penabeda MECTHOCTH,
OpraHM3alliK 30HbI CAHUTAPHON OXPaHbI U PE3EPBUPOBAHUS TEPPUTOPUU
Ha pactpenue. [logcoOHbIe U BCIOMOTraTeIbHbIE COOPYKEHUS U
MTOMEIIIEHHUSI BOJIOOYUCTHOTO KOMIUIeKca. [IpuHIUITBI KOMIIOHOBKH
BOJIOOYHCTHBIX COOPY>KEHHI MO MOATOTOBKE BOJIBI JUISI XO3SHCTBEHHO-
MUTHEBBIX HYX. TUTIOBBIE PEUICHHS BBICOTHBIX CXEM KOMITOHOBKU U
TeHIUIAHOB BOJJOOYHCTHBIX KOMIUIEKCOB. OOOPOT MPOMBIBHBIX BO/I, €TO
TEXHUKO-I)KOHOMHUYECKOE 000CHOBaHME. TEeXHOIOTHUECKHUE CXEMBI ’
COOpPYKEHHsI T0 00pabOTKE MPOMBIBHBIX BOJ. METOIBI U COOPYKEHHSI 110
00paboTKe M YTHJIM3AINHA OCAIKOB MMPOMBIBHBIX BOJI. COCTaB M CBOMCTBA
0CaJKoB. YTunu3aius 00e3BOKEHHBIX OCATKOB.

5.2. [IpakTyecKkue 3aHsAThs

HaunmenoBanue paznena

No o
- Y TEMbI MPAKTUYECKUX HaunmenoBanue u cogepkanue NpakTUYECKUX 3aHITUI
p 3aHATUNA
1 XapakTeprcTHEa XapakTepHucTrKa cocTaBa MPUPOIHBIX BoJ. TpeboBaHus, IpeabIBIsIEMbIE




cocTaBa MPHUPOTHBIX
Boj. TpeboBaHwusl,
PeIbABIsIEMBIC K
Ka4eCTBY BOJIBI

K Ka4eCTBY BOJbI X035 HCTBEHHO-ITUTHEBHIX BOJIOTIPOBO/IOB.
N3zyuenne tpedoBanuii CanlluH 2.1.4.1074-01.

X031 CTBEHHO-
MMUTHEBBIX
BOJIOTIPOBOJIOB.
OCHOBHBIC OCHOBHBIE TEXHOJOTHYECKHE MPOIICCChI K METOABI 00PAOOTKH  BOJIBI.
TeXHOJIOTHYECKHE TexHonornueckue cxeMbl yIIydiieHus KadecTBa Bojbl. KoarynupoBanue

IpoueCChl U MCTOAbI
00pabOTKH BOJIBI.

IIPUMECEN BOJBI.
Pacuer TpeOyeMbIX J03bI KOATyJISIHTa U MO/IIIETauYMBAIOIIET0 PeareHTa,

2 TexXHOJIOTUYECKUe BBIOOP COCTaBa COOPYKEHHUH ISl TIOJTYICHHUS BOJIBI MUTHEBOTO KaueCTBa.
CXEMBI YIy4IlIEeHHUS Pa3paboTka BBICOTHO-TEXHOJIOTHYECKUX CXEM.
Ka4yecTBa BO/IBI.
KoarynupoBanue
MIPUMECEHN BOJBI.
CmMecuTeabHEIE CMecureabpHble yCTpOﬁCTBa 1 KaMCphbI XHOHB€O6pa3OBaHI/I$I.
3 YCTPOHCTBA U KaMephI Pacuer BUXpEBOro cMecUTEIs, pacueT 1aidoBoro cMecurens. Pacuer
XHOHB€O6pa3OBaHI/I$I. KaMEphl XJIOHI)CO6pa3OBaHI/I$I
PearenTHbiec xo3siicTra. | PearenTHbie Xo3siicTBa. CoOpyKeHHUS U 000PYI0BaHUE PeareHTHBIX
4 CoopyxeHus U XO3SMCTB.
06opyI0BaHME PacdeT peareHTHBIX X035CTB KOAryJIsIHTa, U3BECTH, TUIIOXJIOPUTA HATPHS,
pEeareHTHhIX XO3SUCTB. aMMHAYHOU BOIHbI. Pacuer O3OHaT0pHOI>'I.
IIpenBapuTeIbHOE OCBETIICHHE BOIbI
5 I[IpenBapuTeIbHOE [IpeaBapuTelIbHOE OCBETICHUE BOABI (DHIBTPOBAHUEM YepPEe3 CECTKU, TKaHH,
OCBETJIEHHE BOJIbI MIOPHCTHIC DJIIEMEHTHI, B II0JIC LICHTPOOCIKHBIX CHJI. PacueT OapabaHHbIX
CETOK U MUKPO(QHIBTPOB
VY naneHue B3BEIICHHBIX BEIICCTB OCAKICHUEM
6 Y BaJieHHe B3BEIEHHbIX N3yuenne TpyOOnpoBOaHON 0OBI3KH, KOHCTPYKTHBHBIX OCOOCHHOCTEH M
BCILCCTB OCAKACHNCM | acueT ropH30HTAIBHOTO OTCTOMHHUKA.
O6paboTka BOJIBI B CJIO€ B3BEHIEHHOTO ocaaka. diorarus.
Obpaboria Bozsl B cioe TuITBI OCBETIIUTEINEH C B3BEIICHHBIM OCaJIKOM, HX TEXHOJIOTHYECKast
B3BCILCHHOTO OCANIKA. | /i opya, o6acTs MIPUMEHEHHUS U METOuKa pacuera. Pacuer ocBeTiuTens
Tunsl ocBeTIUTENEH, UX
CO B3BEIICHHBIM OCA/IKOM KOPHJIOPHOTO THIA
TEXHOJIOTUYECKas
7 OIleHKa, 00J1acTh
MPUMEHEHUS 1
METOJIUKA pacyeTa.
O6paboTka BOJIBI
¢bnoTanuei.
Vianenue mnpuMeceil |YaaneHue npumeced BOJBI  (DUIBTPOBAHHMEM YEPE3 3EPHUCTHIE 3arPy3KH
g | BoABI ¢unsrpoBannem |Pacuer ckoporo ¢uibsTpa. Pacuer KOHTaKTHOTO MpeUIbLTPa U
4yepes 3€PHUCTHIE KOHTaKTHOTO OCBETIIUTEIIS
3arpy3Ku
O06e33apakuBaHUE BOJIBI
Mertoasl 00e33apaXKuBaHKs BOJIBI, MX KJIacCH(PUKAIHs, 00J1acTh
9 | ObessapasuBanye BOMbI npumeHeHus. O0e33apakruBaHUE BOABI CHILHBIMH OKUCITHTEIISIMH,
yIbTPapuOIECTOBBIM O0TyYeHHEM, HOHAMU cepedpa, YIbTPa3ByKOM.
Jlezomopanust BoJbI
10 Jlesonoparust Boasl | MeTozbI GOPBOBI € IPUBKYCAMH U 3allaxaMu, X Kiaccudukanus, 001acTb
MPUMEHEHUS.
O0e3xene3nBaHue U JIeMaHTaHAIUS BOJIbI
11 ObeskenesuBaue u OO0e3kene3uBaHUe W JeMaHTaHaIus BOJbl. DOPMBI U coiepKaHUE

JCMaHIaHallus BOJbI

JKCJIC3a U MapraHiia B IIpUPOJHBIX BOAAX. OCHOBHEBIE MECTOABI U




TEXHOJOTHUYECKHE CXEMbI 00€3KeIIe3UBaHUS U JACMaHIraHallkuX IIPUPOJHBIX
BOI.
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OO0mue BOMPOCHI
MIPOCKTUPOBAHHUS
BOJIOOYMCTHBIX
KOMILJICKCOB.
CoopyxeHus s
00pabOTKH IPOMBIBHBIX
BOJl GMIIBTPOB

OOmue BOMPOCH MPOSKTUPOBAHHS BOJOOYHCTHBIX KOMILJIEKCOB.
Coopyxenus st 00pabOTKH IPOMBIBHBIX BOJ (PHIIBTPOB

OOmue BOMPOCH TPOSKTUPOBAHHUS BOJOOYHCTHBIX KOMIUIIEKCOB.
OCHOBHBIE IPUHITUITBI PEIICHUS TeHITJIAaHA U BRICOTHOW CXEMBI
BOJIOOYMCTHOTO KOMITIeKca. [[pUHITUTTBI KOMITOHOBKH BOJIOOYMCTHBIX
COOPYKEHHIA.

5.3. JlaboparopHbie pabOThI

HaumenoBanue paszjeina

pﬁn U TeMbI JJaA0OPaTOPHBIX HaunmeHnoBaHue U cofiepskaHue JJaAOOpaTOPHBIX paboT
pabot
XapakrepucThKa Omnpenenenre noka3areyei KauecTBa BObI
cocTaBa npupoaHbx | Onpenenenre HBETHOCTU U MyTHOCTH Bobl. Onpenenenne pH u
BoJ. TpeboBanwus, LIEJIOYHOCTH BOJIBI.
1 MpeIbsBIsEMbIC K
KauecTBY BObI
XO03SIMCTBEHHO-
MUTHEBBIX
BOJIOIIPOBO/IOB.
OcCHOBHEBIE Omnpenenenre oNTUMAaIbHBIX 103 PEAreHTOB IS 00E€CIIBEUUBAHUS BOJIBI.
TEXHOJIOTUYECKHE Omnpenenenre ONTUMATBHBIX 103 KOATYJISIHTOB, MOIIETaYUBAIOIINX
IPOLECCH] M METO/IBI | PEAreHTOB U (IOKYJISAHTOB.
00paboOTKH BOJEI.
2 TexHonoruueckue
CXEMBbI YITy4IlIeHUs
KauecTBa BOJIBL.
KoarynupoBanue
IIPUMECEN BOJBI.
OcHoBHBIE DIEKTPOXUMHUECKOE KOAryTUPOBAHNE BOIbI
TEXHOJIOTUIECKHE Omnpenenenre oNTUMAaIbLHON O3Bl aHOJTHO PACTBOPEHHOTO KOATYJISIHTA
IPOILIECCH M METOABI | (AIIOMUHMSA) I 0OECHBEYNBAHMS BOIBI
00pabOTKH BOJIBI.
2 TexHonornueckue
CXEMBI YITyqIIeHUs
Ka4yecTBa BOJIBL.
KoarynupoBanue
MPUMECEN BOJBI.
Omnpenenenne 0CcaXX1aeMOCTH B3BEIICHHBIX BEIIECTB B IIPUPOIHON BOJIE
6 YRaneHne B3BCMCHHBIX | Ty ponorpyeckoe MOJISIIMPOBaHUE MPOIECcca yIaICHHs B3BEIIEHHBIX
BCLICCTB OCAKACHUEM | pernectn OcaXkieHHEM.
Vianenue npumecedl |YnaaneHue mpumecel BoAbl (UIBTPOBAHHEM YEPE3 3€PHUCTHIE 3arPy3KU
g | BoABI ¢unsrpoBanunem |HccaenoBanue rpaHyI0MeTPUUECKOTO COCTaBa 3€PHUCTOIO

4yepe3 3epHUCTHIC
3arpy3Kku

¢GuIbTpyIOIIEero MaTepuaa

5.4. CamocTrosTenpHas pabota o0ydaromuxcs

No | HaumeHnoBaHue pasjiena .
ConeprxkaHne caMOCTOSITEIFHON paboThI
pa3i| JAUCUMIUIUHBI U TEMBI
XapakTepucTHka XapaKTepHuCTHKa COCTaBa MPUPOIHBIX BOA. TpeOoBaHMs, MPEIbIBIICMbIC
1 COCTaBa MPUPOAHBIX  |K KAUECTBY BOJbI XO35HCTBEHHO-ITMTHEBBIX BOJIOIPOBOIOB.

BoA. TpebGoBanus,
MNPCABABIACMBIC K

I/I3y‘-ICHI/IC JICKIIMOHHOI'O MaTepuaja U nNoAroToBka K na60paT0pH017I




Ka4u€CTBY BOJbI

pabote

XO3SHCTBEHHO-
MUTHEBBIX
BOJIOTIPOBOJIOB.
OCHOBHBIC OCHOBHBIE TEXHOJOTUYECKHUE MPOIIECCHI U METOABI 00OpPaOOTKH  BOJIBI.
TEXHOJOTHUECKIE TexHomornueckre cxeMbl yaydllieHus KadecTBa Boibl. KoarynupoBanue

IIPOLIECCHI U METO/TBI
00pabOTKH BOJIBI.

MpUMECEH BOJIbI.
OrnpezesieHne pacyeTHBIX 03 peareHTOB, YCIOBUS BBEICHHS HX B

2 TeXHOJIOTUUECKHE oOpabaTheiBacMy0 BOAY B KypcOBOM IpoekTe. PazpaboTka BBICOTHO-
CXEMBI YIIy4ILEHUS TEXHOJIOTHYECKOW CXEMBI B KYPCOBOM IpoeKTe. M3ydeHue JIeKIMOHHOTO
KauecTBa BOJIbI. Matepuana. [Togroroska k adbopaTtopHbIM paboTam
KoarynupoBanue
MIpUMECEH BOJIbI.
CmecuTeNnbHbIC YCTPOHCTBA U KaMEPBI XJIOMbe0Opa3oBaHUs
CMecuTeIbHbIS N3yuenune neKInoHHOTO MaTepraiia. Pacuer cmecuTeseil 1 kaMepsl
3 YCTPOMCTBA M KaMepEbI xjomnbeoOpazoBanus (pu Haymmuuu) B KI1. PazpaboTtka ueprexeit
XJI0MbeoOpazoBanus. | (MOJENIH) CMECUTENECH M KaMepbl XJI0Nbe0Opa3oBaHus sl rpaduuecKoi
yactu KII.
. PearentHbie x03siicTBa. CoopyKeHHS U 000PYI0BAaHUE PEareHTHBIX
PeareHTHBIC XO3SHUCTBA. |y (ocs i
4 Coopy:xenns u PacueT peareHTHBIX XO3SMCTB KOAryJsiHTa, K3BECTH, TUHIIOXJIOPUTA HATPHS,
060pyﬂ0BaHHf aMMHavyHO# Bobl. PacdyeT o30HaTopHOM. PazpaboTka cooTBETCTBYIOMIEH
PEAreHTHBIX XO3AHCTB. | yaery KypcoBOro mpoeKTa
IIpenBapuTeIbHOE OCBETIICHHE BOIbI
5 IIpeasaputenbroe N3ydenune neknmoHHOTO MaTtepuaia. PacyeT 6apabaHHBIX CETOK MITH
OCBCTJICHUC BOMBL |\ iy pohHitbTPOB B KYPCOBOM MPOEKTE.
VnaneHue B3BEIICHHBIX BEIIECTB OCAXKICHUECM
Y,Z[aHGHI/IC B3BEILEHHBIX I/I3yquI/Ie JEKIIUOHHOT'O MaTcpHrajia. Pacuer n IIPOCKTUPOBAHUC
6 BEIIECTB OCAKIEeHHeM |TOPU30HTAILHOIO OTCTOMHMKA B pamkax KII. IToaroroska x nabopaTopHoi
pabore
O6paboTka BOJIBI B CJIOE B3BEHICHHOTO Ocaaka. dioramus
Obpaborka BozEI B C0€ N3yuenune neKIMoHHOTO MaTepraia. PacueT u BhIMIOTHEHNE YePTEKEN
B3BCIICHHOTO OCa/lKa. (MOJIe1) OCBETIUTENS CO B3BEIIEHHBIM OCAJIKOM.
TUIIBI OCBETINUTEIICH, HX
TEXHOJIOTHUECKas
7 OIleHKa, 00J1acTh
MIPUMEHEHHUSI U
METOJMKA pacyera.
O6paboTka BOJIBI
¢bnoTanuei.
YnaneHue mnpuMeceit Vnanenue mpumeceil BoAbl (PUIBTPOBAHHEM YEPE3 3€PHUCTHIE 3aTPY3KHU
8 BOJbI q)HJ'H:TpOBaHI/ICM I/I3yquHe JICKOMOHHOI'O Marc€purajia. Pacuer 1 BEIIOJTHEHIE qepTencefI
uepe3 3epHUCTHIE (Mozenu) ckoporo GUIbTpa U/UIH KOHTAKTHOTO TTpeduIbTpa Win
3arpy3Ku KOHTaKTHOTO ocBeTiuTessl. [loAroToBka k 1abopaTopHoii paboTe
O06e33apaxkuBaHUE BOJIBI
9 | O6e33apaxuBaHue BOIBI 3yuenue TeKIMOHHOTO KYpca
Jlezomopanust BoJbI
10 Aesozopanus  BOEI N3yueHune NeKIHOHHOTO MaTepHraa.
O6e3xenesuBanne u | O0e3keNne3nBanye U JeMaHTaHAIAS BOIBI
11 JI€eMaHTaHaIs BOJIbI HSy‘IeHI/IC JICKOHMOHHOI'O MaTcpHrajia.
O6mme  BOMPOCH OO6mme BOMPOCH TPOSKTUPOBAHHS BOJAOOYHCTHBIX KOMITJIEKCOB.
12 MPOEKTHPOBAHHS Coopysxenus 111 00paboTKH MPOMBIBHBIX BOJ (GDUIBTPOB

BOAOOYHCTHBIX

W3yueHne TeKIMOHHOTO MaTeprana. Pa3paboTka reHepaibHOTO IJIaHa




KOMILJIEKCOB.
CoopyxeHus s
00pabOTKH TPOMBIBHBIX
BOJ GUIIBTPOB

BogoourcTHoro komrekca B KIT. PazpaboTka 6510ka OCHOBHBIX
coopyxenuii B KII, B ToM uncie BcmoMoratenbHbIX TOMEIICHUH 1
MIOMEIICHUI PEareHTHBIX XO35UCTB.




6. MeToauyecKkue MaTEPHAJIbI 1JI51 CAMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS MO TUCHUIIMHE
(Moay110)

ITporpamMmoi TUCIUIIIMHBI IPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHSTUM, HA KOTOPBIX JTa€TCA
OCHOBHOM CUCTEMaTU3UPOBAHHBIN MaTepHUal M0 U3YYEHUIO OUUCTKU TPUPOIHBIX BOJI, MPAKTUYECKUX
3aHATUH, IPEAIOIAraloluX 3aKPEIUICHHE H3YYEHHOTI0 MaTepraia u popMupoBaHue y 00yJarOmuxcst
HEOOXOAUMBIX 3HAHUM, YMEHUN U HABBIKOB 110 Pa3pabOTKe BOJOOYUCTHBIX KoMILIekcoB. Kpome Toro,
BOKHEHIITUM ATAIOM M3YYCHUS TUCITUIIIMHBI SBIISICTCS CAMOCTOATENIbHAs padoTa 00yJarommXxcs ¢
HCITOJIb30BaHUEM BCEX CPEJICTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKUX BOIIPOCOB IO BCEM TeMaM JUCHUIIIIMHBI C UCIIOJIb30BaHUEM
PEKOMEHIyEMOM JINTEPATYPhl U HHTEPHET-PECYPCOB;

- TIOJITOTOBKA K MPAKTUYECKUM 3aHSITHSIM;

- BBIITOJIHEHUE KYPCOBOTO MPOECKTA;

- IOJITOTOBKA K DK3aMEHY.

[Ipu mOArOTOBKE K MPAKTHUCCKUM 3aHATHSIM M B PaMKaX CaMOCTOSATEILHON paOOThI 110 U3YUCHHIO
JTUCITUTUIMHBI 00YYarOIUMCsT HE00XOTUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MAaTepUaIl U IOMIOJIHUTh €0 C y4ETOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMBbI CelaTh KOHCIEKT, UCIIOJIb3Ys
pexoMeHoBaHHbIe B PIIJ] ncrounuku;

- MOJITOTOBUTH TEKCTOBYIO M Ipa)UuECKyIO YaCTh 110 BHIMIOJHEHHOMY KypPCOBOMY MPOEKTY;

7. OnleHOYHbIE MaTEepHUaJIbl JJId NPOBCACHUSA TCKYIICI0 KOHTPOJIA YCIIEBACMOCTH H l'lpOMC)KyTO‘IHOifI

- HOATOTOBHUTLCH K 3alIUTC KYPCOBOI'O ITPOCKTA,
- IOATOTOBUTHCA K HpOMe)KYTOHHOfI aTTeCTalluu.

arrecTauMu 00y4aroIMXCcs M0 JUCHUILINHE (MO1YJIIO)

7.1. IlepeyeHb KOMIIETEHIIMI C YKa3aHUEM ITaroB MX (JOPMHUPOBAHUS B TIPOLIECCE OCBOCHUS TUCIUILIIMHBI

Kon n HaumenoBanue
No KonTponupyemsbie pa3aenbl AMCHUTIIIAHbBI . Bun ounenounoro
WHJIMKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpencTaa
KOMIIETEHIINHU
XapakTepucThKa cocTaBa MIPUPOJIHBIX BOJI.
TpeboBanus, IpPeALIABISIEMBIE K KAUECTB YcTHBIM onipoc
1 |P A, TIpEAL y TK-2.7, TIK-3.2, TIK-3.4 poc,
BOJBI XO3MCTBEHHO-TUTHLEBBIX BeimonHeHune KI1
BOJIOTIPOBOJIOB.
OCHOBHBIE TEXHOJIOTHYECKHUE TTPOIIECCHI U
METOABI 00pabOTKH  BOJIBI. V CTHBI OIDOC
2 |TexHonOrHMYeCcKHe CXEMBbI YIIyUIICHUS I1K-2.7, I1K-3.2, T1K-3.4 poc,
o BeimonHeHune KI1
KadecTBa Bojibl. KoarynupoBaHnue npumecei
BOJIBL.
CMecuTeabHbIE YCTPOUCTBA U KAMEPEI YcTHBIM onipoc
3 yerp P MK-2.7, TIK-3.2, TIK-3.4 poc,
XJIONTbEOOPa30BaHUS. BeinmonHenue KI1
Pearenutnrle xo3siictea. CoopyXeHUs U YcTHEIN onpoc
4 pyxe TK-2.7, TIK-3.2, [IK-3.4 poc,
000pPYI0OBAaHNE PEArCHTHBIX XO3SIHCTB. BbINoJHEeHHe K11
YceTHEIN onpoc
5 |[IpenBaputenbHOE OCBETICHHE BOIBI [1K-2.7, I[1K-3.2, T1K-3.4 poc,
BeintosiHenue KI1
VY najgeHue B3BENIEHHLIX BEIECTB YcTHEIN onpoc
6 |7~ B TK-2.7, TIK-3.2, [IK-3.4 poc,
OCaXXJICHUEM BeinosiHenue KI1
O6paboTKa BOJBI B CJIOE€ B3BEIICHHOTO
ocanka. THUITBEI OCBETIIMTEIEH, NX VeTHBIH OITDOC
7 |TexHOMOTHMUYECKas OIEHKA, 00JIACTh I1K-2.7, TIK-3.2, T1K-3.4 poc,
BeinmonHenue KI1
MIPUMEHEHHUS U METOMKA pacuera.
O6paboTKka BOIBI hitoTarmen.
Vnagenue mpumecedl BOIEI VY cTHEIN onipoc
g [/~ p A TK-2.7, TIK-3.2, [IK-3.4 poc,
(bUIBTpOBAHUEM Yepe3 3EPHUCTHIC 3aTPY3KH BbINoJgHEeHHe K11




YcrHBIM onpoc,

9 | Ob6e33apaxuBaHKE BOJIbI I1K-2.7, TIK-3.2, TIK-3.4 semonaerme KII
10 [Hde3omoparus BOJIBI IIK-2.7, I1K-3.2, IIK-3.4 YcTHBI# onpoc
11 | OO6e3xene3nBanue U feMaHTaHALMS BOIBI [1K-2.7, I1K-3.2, T1K-3.4 VYcrHblit onpoc

OOmue BOMPOCH TPOSKTUPOBAHUS

BOJOOYHMCTHBIX KOMIIJICKCOB. YcTHBIN onpoc,

12 I1K-2.7, TIK-3.2, TIK-3.4
CoopyxeHus 11t 00pabOTKH MPOMBIBHBIX BeinoaHenue KI1
BOJI GMIIBTPOB

13 |Wnas koHTakTHas paboTa I1K-2.7, I[1K-3.2, TIK-3.4

14 |Ox3amen I1K-2.7, I[1K-3.2, T1IK-3.4

7.2. TunoBbie KOHTPOJIBHBIC 3a/IaHKS UM WHBIE MaTepUAJIbl TEKYIIIETO KOHTPOJIS YCIIEBaEMOCTH,
HEOOXOAUMBIC ISl OLICHKU 3HAHHMH, YMEHUI U HABBIKOB U (WJIM) OIbITa IPO(ECCHOHAIBLHOM JICSITCIIBHOCTH,
XapaKTEePU3YIOLIUX 3Tarbl ((OPMUPOBAHKS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS TUCIIUTLTAHBI

3ajaHus 1)1 MPOBEPKU C(hOPMUPOBAHHOCTH MHIUKATOPOB NOCTHX)eHUU Komierenuuii [TK-2.7, TTK-
3.2,1IK-3.4

[pakTHyecKoe 3a1aHue

Paccuuraiite TpeOyeMbie 103bI PEAreHTOB M COCTABJIIS IIOJYYEHHsI BOIBI TUTHEBOIO Ka4eCcTBa IPU
CIIETYIOIIUX MCXOMHBIX JTAaHHBIX:

MyTtHocTh BoAsl (Max/min): 300/140 mr/n

IseTrocTs (Max/min): 66/34 rpax.

[Iemounocts (Max/min): 1,0 / 0,8 Mr-skB/a

TecroBoe 3ananue

1. Ompenenute BOAy, KOTOPasi MO BCEM YKa3aHHBIM MTOKA3aTEJISIM COOTBETCTBYET TPEOOBaHUSAM
CanlluH:

a) pH="7, Xobm = 5,0 mr-3xB/n1, [lepmanranaTHast oKucasieMocTs 8,0 Mr/i

6) pH =38, XKoOur = 8,0 mr-sks/1, [lepmanranaruas okucisiemocts 1,0 mr/n

B) pH =7, Xo6mr = 7,0 mr-sks/n, [lepmanranarnas okucisieMmocts 5,0 mMr/n

r) pH=16,5, XKob6ur = 11,0 mr-axB/n1, [lepmanranatnas okuciasieMocTs 4,0 M1/

2. JlormyckaeTcs JId IPUCYTCTBHE B MMUTHEBOH BOJIE PA3IMIMMBIX HEBOOPYKCHHBIM TJ1a30M
BOJIHBIX OPTaHU3MOB M IIOBEPXHOCTHOM TUICHKH?

a) na, mpu ToamuHe wieHku A < 0,1 MM

0) na, mpu Toimuue mwieHku A < 0,15 mm

B) J1a, IPH COOTBETCTBYIOIIEM PACTIOPSDKEHHUH TJIABHOTO CAaHUTAPHOTO Bpada PO

T) HET

3. XecTKOCThIO BOJIBI HA3BIBACTCS:

a) - o01Iee coaepKaHre BEIIECTB, 00YCIOBIMBAIONIUX MPH JUCCOIHAIIMN WIIH B pE3yJIbTaTe
TUAPOJIN3a MOBBIIICHHOW KOHIIEHTpauu noHoB OH-

0) - 3arpsA3HEHHOCTH BOJIbI OPTaHMYECKUMU BEIIECTBAMHU

B) - CYMMAapHO€ KOJIMYECTBO HEJIETYUYHX BEIIECTB, MPUCYTCTBYIOIIUX B BOJI€ B KOJUIOUJIHOM U
MOJIEKYJISIPHO-UCIIEPCHOM COCTOSIHUU

I) - CyMMa KOHIEeHTpaluil katuoHoB Ca2+ u Mg2+

1) — KOHIICHTpAIsl KPEMHHEBOM KUCIOTHI B TIepecueTe Ha JBYOKHUCh KPEMHHMS, HAXOASIIYIOCS B
HMCXOJIHOM BOJIE

4. KakoBO MUHUMAaJIbHOE KOJTMYECTBO €MKOCTEH JIJIsi XpaHEHHsI peareHTa OJTHOTO TUIA Ha CTaHIUU
BOJIOIOJATOTOBKH?
a) 4 eMKOCTH




0) 3 eMKOCTH
B) 2 eMKOCTH
r) 1 emkocTh

5. lIBetHocTh Bogbl cocTaisieT 100 rpagycoB. HaznaubTe 1o Hel 103y KOArysasHTa B MI/JT
a) 50
0) 40
B) 30
r) 20

6. Kakas u3 yka3aHHBIX (QUIBTPYIONIUX 3arpy30K HE SBISETCS aKTHBHOMU?
a) KBapIIeBbIN MTECOK

0) aKTUBHPOBAHHBIC YTIIH,

B) TIOJTyOOOXOKEHHBIHN TIOJIOMUT

7. Pacmupenue 3arpy3Kku Mpu IPOMBIBKE, 3TO

a) MPUPOCT MACCHI 3arpy3KH 3a CYET BHOBb IPUHOCUMBIX B3BECEH
0) MPUPOCT MACCHI 3arPy3KH MPH AOTPYNKEHUU (DUIBTPOB

B) YBEJIMYCHHE pa3Mepa 3epeH (PHIIbTPYIOIIEH 3arpy3Ku

') YBEIMYCHUE BBICOTHI CJI0s1 (PUIIBTPYIOIIEH 3arpy3KH

8. Kakoe yTBepkaeHue Ipo MEUICHHBIA (PYIIBTP SBIISICTCS BEPHBIM?

a) JUIsl MEeJUIEHHOTO (UIIbTpa pacyeTHas CKOPOCTh GuiIbTpoBaHus cocTaniser 0,2 M/cyTku

0) 3a cyeT OMOJOTUYECKON TUIEHKH Ha (GUIBTPE MPOUCXOAUT B TOM YUCIIE U3BICUCHU U3 BOJIbI
OaxTepuii U BUPYCOB

B) OMoIOrHyecKas MjeHKa Ha MOBEPXHOCTH (PUITbTpa AOKHA OBITH TOJMIIMHON HE MeHee | M.

') MEUVICHHBIN (PUIBTP JOTPYKAIOT OCAAKOM MEPBUYHBIX OTCTOWHUKOB C KaHATM3AI[MOHHBIX
OUYHCTHBIX COOPYKEHUU

9 Xapakrepuctuka QUIBTPYIOMICH 3arpy3Kku, K03 pumuent Gopmel o, IpeIcTaBiIsieT coO00k
OTHOIIEHHE MTOBEPXHOCTHU 3€pHa K MOBEPXHOCTH PaBHOBEJIMKOIO IO 00bEMY IIapa.

Uem Goibliie 3Ta BEIMYUHA, TEM BbIIIE 3PPEeKT aacopOLuny npuMecei u 00blIe TOPUCTOCTh
3aChIIKU. YKaXHUTE 3arpy3Ky ¢ HauOOoIbIUM KO3PPUIUEHTOM (HOPMBI:

a) KBapIIEBbIN TIECOK

0) KepaM3UT HEeIPOOICHBIN

B) K€paM3uT JIpOOJICHbII

10. Yto Takoe ApeHaxk CKOPBIX (PUILTPOB?

a) cucTema, peHa3HaueHHas JJIsi paBHOMEPHOTO 0 BCel Iiomaau coopa u 0TBoa
poUIBTPOBAHHOM BOABI M PABHOMEPHOTO PaCIpeIeICHUS 0 IIOMAaN (PUIbTpa MPOMBIBHOUW BOBI

0) cuctema TpyOONPOBOIOB, MPEAHA3HAUCHHAS JJISl OTIOPOKHEHHS eMKOCTH (QUIIBTPA, a TAKKE
OOKOBOTO KapMaHa

B) TpaBuifHas 3ackinka aHa ¢puibTpa cioem 0,4 — 0,5 M, TpeqHa3HAYCHHAS TSI TOAIeP KaHUS
bunbpTpyroIen 3arpy3ku

T') cUCTeMa TPyOOMPOBOIOB, MPOJIOKEHHBIX MO THY CKOPOTo GUIBTPA, IO KOTOPHIM MOIaeTCs
CKaTbIi BO3AYX MPH OCYIIECTBICHUH BOAOBO3TYIIHON MPOMBIBKH

7.3. CucteMa OlIeHUBAHUS PE3YIbTATOB O0YUYESHHUS 1O AUCHUIIIMHE (MOIYIIIO) MIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JTUCLUIUIUHBI, a TAK)KE 10 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 32 IIPEIEIIb
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueli mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET XO/I PEIICHHUS 3a/1aY;

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXKIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPhl HCIIOTHEHUS 3aJaHUI

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoO Mo TUCHUTIINHE (MOIYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSIX, BEICOKH YPOBEHb KYIbTYpPhI UCIIOJIHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHbIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIUAX U HAIIPABICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJABaTEINs PEIIATh CTaHAAPTHBIE 3aa4n
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIOIaBaTeNs HA IPAKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICJIBHBIX UCTOUHUKOB, PEKOMEHIOBAaHHBIX paboueii mporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IMMBbIE IS OIIEHKU 3HAHUM, YMEHHI U HaBBIKOB M (MJIH) OMBITAa TPO(ECCUOHATBLHOM
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

[IpumepHBIE BOIIPOCHI

1. XapakTepucTuka cocraBa npupoaHbIx Boj. [Ipumecu Boasl. dusnueckre, MUKpOOHOIOTHYECKHE
U TIapa3uTOJIOrMUECKUe NoKa3aTenu KauecTBa BoJibl. Tpeboanus CanlluH no stum nokasaremnsm.

2. X¥MHYeCcKue U paJallMOHHbIe TOKa3aTeIN KauecTBa BOJIbI IPUPOIHBIX HCTOUHUKOB. TpeboBaHus
CanlluH no >tum noka3zarensam. KoHTposib kauecTBa MTUTHEBOM BO/IBI.

3. Meroas! yiIy4lIeHHs] Ka4€CTBA BObI, OCHOBHBIE TEXHOJIOIMYECKUE TIPOLIECCHI K COOPYKEHUS IS
UX OCYILIECTBIICHHUS.

4. TexHOJOTHYECKHEe CXEMbI OCBETJICHHSI, 00€CLIBEUNBaHUs U 00€33apakKBaHUs BOJIBI.
Knaccudukanms cxem. CoctaB coOpyKeHUH U UX Ha3HAUCHUE.

5. TexHOJOrMYECKast CXeMa BOJOIPOBOJHBIX OYMCTHBIX COOPYXEHUN ¢ BEPTUKAIBHBIMU
OTCTOMHHUKAaMU U QPUIbTpaMHU. Y CIIOBUS TPUMEHEHUS.

6. TexHosornueckas cxema BOJIOIIPOBOIHBIX OYUCTHBIX COOPYKEHHUU C TOPU30HTAIIbHBIMU
OTCTOMHHMKAMU U PUIBTpaMHU. Y CIIOBUS TPUMEHEHUS.

7. TexHoyorn4eckasi cxema BOJXOIIPOBOJHBIX OYMCTHBIX COOPYKEHUN C OCBETIIMTEISIMU C
B3BEIIEHHBIM OCaIKOM U (QUIbTPaMU. Y CIIOBUS IPUMEHEHUSI.

8. TexHosornueckast cxema BOJOIPOBOJHBIX OYHCTHBIX COOPYXEHUN ¢ KOHTAKTHBIMU
OCBETIIUTEISAMHU. Y CIIOBUS IPUMEHEHHUA.9. TeXHOoI0rnueckas cxema BOJOIPOBOIHBIX OUUCTHBIX




COOpYXKEeHHH ¢ TpeduiIbTpamMu U GUIBTPaMU. Y CIIOBUS TPUMEHEHUSI.

10. TexHoNOrUYECKast cCXeMa BOJOMPOBOAHBIX OUUCTHBIX COOPYKEHUN MTPU MYTHOCTH UCXOTHOM
Bos! BeIme 1500 r/m3.

11. BeiOop cxeMbl U coCTaBa COOPYKEHUM IS MOATOTOBKH BOJIbI MTUTHEBOTO KAUECTRA.

12. KoarynupoBanue npumeceii Bojabl. CyIHocTh npoiecca. KoarynupoBanue B CBOOOTHOM
obwveme. KoHTakTHas koaryssius. BiusHue pa3nndHbix GakTopoB Ha 3(HGEKTUBHOCTH MpoIecca
Koaryssiuuu. OIoKysus.

13. KoarynsHThl, (pJIOKYJISIHTHI U TIEIOYHBIC PEareHThl, IPUMEHSIEMbIC Ha BOJIOMPOBOIHBIX
OYUCTHBIX COOPYKEHUSX.

14. Onpenenenne 103 peareHToB. [Topsg0K BBOA pearcHTOB B 00pabaThIBacMyO BOAY.

15. TexHOJIOTUYECKHE CXEMbI PEareHTHBIX X03UCTB KOATYJIIHTOB C CYXUM M MOKPBIM XpaHEHHEM
peareHToB. OmnpeeneHue 00bEMOB CKIa0B, PACTBOPHBIX U PACXOAHBIX OAKOB.

16. TexHOIOTHYECKUE CXEMBI U3BECTKOBBIX X03sUCTB. OnpeeneHue 00beMOB CKIIAJ0B U PACXOTHBIX
0aKoB.

17. TexHOIOTUYECKUE CXEMBI YCTAHOBOK JJIsi PUTOTOBIEHUS pacTBOpoB ITAA. Ycranoska Polidos-
412.

18. JlozaTopsl pearentoB. Kimaccudukarnus. [ToruiaBkoBblit 103atop. Jlo3aTopsl cyXxoro peareHra.

19. JlozaTop M3BECTKOBOI'O MOJIOKA OYHKEPHBIH aBTOMAaTHYSCKHUI, HACOCHI-103aTOPbI.

20. Cmecurenn. Knaccudukarnus. Cxembl. OCHOBBI pacuera.

21. Kameps! xsonbeobpazoBanusi. CxeMbl. OCHOBBI pacuera.

22. OcBetiieHue BoJbl oTcTanBanueM. Kpusbie ocaxxaaemocTh. ['opu30HTaIbHBIE OTCTOMHUKH.
Cxewmpsl. Pacyer.

23. Beprukanbable oTcTOMHUKU. CxeMmbl. Pacuer.

24. PaguanbHble OTCTOMHUKU. TOHKOCIONWHBIE OTCTOMHUKH. [[puMeHeHe TOHKOCIOMHBIX MOy ICH
JUIS. THTEHCU(UKAITUU PaOOThI IPYTUX OTCTOMHUKOB.

25. OCBETIUTEIH C B3BEIICHHBIM OCAJKOM KOPHIOPHOTO THMa. Y CTpoicTBO. Pacuer.

26. Ocpetnurenu ¢ B3BemeHHBIM ocaakoM BHUI BOATI'EO u BHUMI'C-2. Cxemsl. Pacuer.

27. Y nanenue u3 BoJsl puMecend puiabTpoBanueM. Tumnsl puinbTpoB. KOHCTPYKTHUBHBIE CXEMBbI
CKOpbIX (punbTpoB. OCHOBHBIE 3JIEMEHTHI, 000PY/IOBAHHE.

28. OuabTpyrOIKUe MaTepraibl, TPEOOBaHMS K HUM. | paHyJIOMETpUYECKUN COCTaB, MEXaHUYECKas
MPOYHOCTh, XUMHUYECKasi CTOMKOCTb.

29. Xapaktepuctrka HanboJee MHUPOKO MPUMEHSIEMBIX (PHIBTPYIOIIUX MaTEPHAIIOB.
[ToanepxuBaromue cIou.

30. HmwxkHsas pacnpenenuTenbHas cuctema (qpeHax) punbtpos. YcTpoiictBo. OCHOBHI pacyera.

31. IlpomsiBka punbTpoB U KO ¢ pacumpenneM 3arpy3ku. Y CTpOHCTBO U pacyeT BepXHel
pacupenenuTeabHON CUCTEMBI

32. IlpomsiBka GuinbtpoB u KO 6e3 pacuupenus 3arpy3ku (BOAOBO3IYIIHAS TPOMBIBKA C
TOPU30HTAIBHBIM OTBOJIOM BOJIbI). Y CTPOMCTBO M pacdyeT CUCTEMBI OTBOJIa IIPOMBIBHOM BO/IBI.

33. KoHTaKTHbBIE OCBETIUTENHU. Y CTPOUCTBO, MPUHITUM PAOOTHL.

34. Pacuet ¢punbtpoB u KO. PerynupoBanue ckopoctu GpuibTpoBaHus

35. O6e33apakuBanue Boibl. OCHOBHBIE METO/IbI. XJIOPHUPOBAaHUE, 000PYTOBaHHE Ta30BBIX
XJIOPATOPHBIX.

36. Obe33apakuBaHue BOJIbI TUTIOXJIOPUTOM HATPUS.

37. Obe33apakuBaHue BOJIbI XJIOPHUPOBAHUEM ¢ aMMOHH3alueil. O0opy1oBaHNE AMMOHU3AaTOPHBIX.
0O6e33apakxuBaHie BOABI C TOMOIIBI0 OAKTEPHUIIMIHOTO OOIyUEHUSI.

38. O30HupoBaHue BoAbl. CXeMbl 030HATOpPa U 030HATOPHOM ycTaHOBKH. KOHTaKTHBIE pe3epByaphl.
O6paboTka OCTaTOYHOTO 030HA.

39. Y nanenue u3 BOJbI MPUBKYCOB U 3amaxoB (je3o010paius Boabl). OCHOBHBIE METObI, COCTaB
COOPY>KEHH.

40. Obe3xene3zuBanue Boabl. OCHOBHBIE MeTOIbI. O0e3KeNne3nBaHUE MOA3EMHBIX BOJ METOJIOM
YIPOILEHHOM a’ypanuu

41. Obe3xene3nBaHue BOJBI METOJOM a’palli Ha CIeUaIbHBIX COOPYKEHUAX ¢ pumbpTpanuen, c
UCIIOJIb30BAaHUEM peareHTOB-oKuciuTenen. Ooe3xene3nBaHue BOAbI TOBEPXHOCTHBIX HCTOYHHUKOB.

42. Y nanenue u3 BOIbI MapraHia (IeMaHraHaius Bosl). OCHOBHBIE METO/IBI M TEXHOJIOTUYECKUE
CXEMBI.

43. IloBTOpHOE UCMOIB30BaHUE MPOMBIBHBIX BoA punbTpoB u KO.



44. OcHOBBI pa3pabOTKH BOJIOOYHNCTHBIX KOMILICKCOB.

7.4.2. [lpakTrueckue 3aaHus 1Tl POBECHUS TPOMEKYTOUYHON aTTECTAIIUN 00YyJarOIITIXCsI

3agaHus A1 MPOBEPKU C(HOPMUPOBAHHOCTH MHIUKATOPOB TOCTHXKEHUs komrieTeHmi YIIK-2.7,
I1K-3.2, IIK-3.4

Samanue 1.

Pa3zpaboTraTh TEXHOJOTUYECKYIO CXEMY MOJTOTOBKH BObI MUTHEBOTO KAYECTBA MIPH CIICTYFOIINX
HWCXOJHBIX TaHHBIX:

Pacxon: 22000 m3/cyr. MakcumanbHast MyTHOCTB: 30 mr/n, MakcumaiibHas iBeTHOCTH: 40 rpas., B
BOJIC MOT'YT IPUCYTCTBOBATH XJIOPhEHOIBbHBIC 3amaxy. B Bo/ie MPUCYTCTBYET JOCTATOYHBIN MIETOYHOMN
pe3epB I POBEICHUS MPOIEcca KOaryIupOBaHHUS.

3anganue 2.

Pa3pa60TaTL TCXHOJIOTHYCCKYIO CXCMY IMOATOTOBKH BOJAbLI IIMTHCBOI'O KA4CCTBA IIPH CIACAYIOIIHNX
UCXOOHBIX JaHHBIX:

Pacxoxa: 19000 m3/cyr. MakcumaiibHast MyTHOCTB: 500 Mr/n, MakcumaibHas 1IBETHOCTh: 70 rpai.,
3anaxu 1 MPUBKYCHI B BojC: 4 6amuia. HeoOxoaumo nmpeaycMoTpeTh MoAIeIauMBaHue

3agaHue 3.

Pa3paboraTe TEXHOJIOTUYECKYIO CXEMY MTOATOTOBKH BOJIBI MUTHEBOTO KaYeCTBA MPH CIEAYIOLIUX
UCXOHBIX TAHHBIX:

Pacxon: 20000 m3/cyr. MakcumainibHast MmyTHOCTh: 2000 mr/in, MakcumanbHas 1iseTHocTh: 110 rpan.,
B BOJI€ IIPUCYTCTBYET AOCTATOYHBIN IIETIOUHOM pe3epB Al IPOBEACHHs POoIIecca KOaryJlIupOBaHHUsL.

3amanue 4.

Pa3paboTaTh TEXHOJOTHYECKYIO CXEMY IHOJTOTOBKH BOJbI IUTHEBOI0 KAYSCTBA IIPH CIICTYIOIIUX
HCXOJIHBIX JJAHHBIX

Pacxon: 40000 m3/cyr. MakcumaiibHast MyTHOCTB: 400 Mr/n, MakcumaibHas 1IBETHOCTh: 60 rpa.,
[ImankToH. HeoOxoammo mpeaycMOoTpeTh MOIIe/IadiBaHue

3ananue 5.

Pa3paboTraTh TEXHOIOTUYECKYIO CXEMY MOATOTOBKH BOJIBI MUTHEBOTO KAYEeCTBA MPH CIEAYIONINX
UCXOHBIX JTAHHBIX:

Pacxon: 32000 m3/cyr. MakcumanbHast MyTHOCTB: 160 Mr/i, MakcumanbsHas iBeTHOCTh: 60 rpaz., B
BOJIC MOTYT IPUCYTCTBOBATH XJIOP(HEHOIbHBIC 3amaxu. Heo0XoauMo ipe1ycMOTpeTh Mo IIIe/IadnBaHue.

7.4.3. IlpumepHble TEMBI KypcoBOi padoThI (MpoekTa) (IpyU HaJIUYUN)

[TpoexTrpoBaHKEe BOJOTIPOBOIHBIX OYMCTHBIX COOPYKEHUH (OTHOCTYIIEHYAaTasi CXeMa: KOHTaKTHbIE
OCBETIIUTEINHN)

[IpoexTrpoBaHKEe BOJONIPOBOIHBIX OYMCTHBIX COOPYKEHUH (IBYXCTyIeHYaTas cXxeMa: KOHTaKTHbIe
npe@UIbTPBI U CKOPBIE (GUITBTPHI)

[TpoexTHpoBaHKE BOJIONIPOBOIHBIX OYMCTHBIX COOPYKEHUH (IBYXCTYIEHYAaTas CXeMa: OCBETIINTENN
CO B3BEILIIEHHBIM OCAJIKOM U CKOpbIE (DUIBTPHI)

[IpoexTrpoBaHKE BOJIONIPOBOIHBIX OYHCTHBIX COOPYKEHUH (IBYXCTYIEHYaTas cXxeMa:
TOPU30HTAJIbHBIE OTCTOWHUKHU U CKOpPbIe (DUIBTPHI)

[IpuMeuanue: KaKIOMy CTYACHTY BBIJAETCSl YHUKAIBHOE 3aaHne. IcXoIHbIe TaHHbIE
pasmemrarorcs B LMS Moodle (https://moodle.spbgasu.ru/course/view.php?1d=900)

7.5. MeToauyecKkue MaTepraibl, ONPEICSIOIINE POISAYPhI OIICHUBAHKS 3HAHWH, YMCHUH, HABBIKOB U
(unu) ombiTa MPO(heCCUOHATBFHON JeTeIbHOCTH, XapaKTePU3YIOIINe ITarbl (JOPMUPOBAHUS KOMITIETSHITHIA

[Ipornenypa npoBeeHUS MPOMEKYTOUHON aTTECTAIMH U TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
pErJIaMeHTUPYETCS JIOKAIBHBIM HOPMATHBHBIM aKTOM, ONPEACIISIONTNM TOPSI0OK OpraHu3aui 1
MPOBEJICHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MMPOMEKYTOUYHOM aTTeCTaIllui 00y4JaroInXCsl.

[Tpouenypa oreHUBaHUs (POPMUPOBAHUS KOMITCTESHITHH MPH MPOBEACHUN TEKYIIETO KOHTPOJIS
npuBesieHa B 1. 7.3. TUIOBBIC KOHTPOJIBHBIC 3aJIaHUS WIIM UHBIC MaTePUAITBl TEKYIIETO KOHTPOJIS
MIPUBEJICHBI B 11. 7.2.



[TpomMexyTodHas aTTecTanus Mo AUCIUIUTMHE TPOBOAUTCS B (hOpME IK3aMeHa.
DK3aMeH MPOBOJIUTCS B (opMe KOMIIBIOTEPHOTO TeCcTUpOBaHusl. TecTrupoBaHue nmpoBoautcs B LMS

Moodle (https://moodle.spbgasu.ru/course/view.php?id=900)
7.6. Kpurepuu onieHuBanusi chopMHUPOBAHHOCTH KOMIIETCHIIUN TTPH MTPOBEICHUH MPOMEKYTOTHON

aTTecTaluu
YDpoBeHb OCBOEHUS U OLICHKA
Onenka Onenka
«HEYIIOBIIETBOPHUTENb | «ymoBieTBoputesbH | OLEHKa «XOpOLIO» OneHka «OTJIIMYHOY
HO» o»
«HE 3a4TCHOY «3a4TEHOY»
VYpoBenb ocBoeHUsI | YpPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUU KOMIIETEHIINH KOMIIETEHIINH
«HEJOCTATOYHBII». «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Komnerennuun ne Komnerenun Komnerennun Komnerenmumn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OoTCyTCTBYIOT, |  CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMUPOBaHbI 3HAHUNA. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
OLICHUBAHMS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIICIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII IPUMEHSIOTCS K pEIICHHUI0 KaK
Xapakrep. PEILIEHUI0 TUTTOBBIX TUTIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHUM. HECTaHAapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPYECKHX 3aaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHB
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPaKTUYECKOTO HaBbIKA

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATH CBSI3b | pamMKax 00Cyk1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxeT BpIOpaTh
METOIMKY
BBIIOJTHEHUS
3alaHUM.
HomnyckaeT rpyObie
OIIMOKY TIPH
BBINOJTHEHU U
3aJIaHuH,
HapyIIAKIINUEe JOTUKY
pEIIcHUS 3a/1a4.
Hemaet
HEKOPPEKTHBIE
BBIBOJBI.

He moxer
000CHOBATH
AITOPUTM
BBIIIOJIHEHUS
3aJaHUH.

HcnwiTeiBaeT
3aTPYIHCHUS 110
BBIOOPY METOIMKHI
BBIIIOJTHEHUS
3aJaHUMN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUN
3aJIaHuH,
HapyIICHUS JIOTHKH
pelIeHus 3a1a4.
HcneIThIBaCT
3aTPYIHEHHUS C
(bopMyIUpOBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneIThIBaCT
3aTPyIHCHHS TIPH
000CHOBAHHUH
ajropuTMa
BBIIOJIHEHUS
3aJaHUMN.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJIaHui, He
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumenser
TEOPETUUECKUE 3HAHUS
JUTSL BBIOOpa METOIUKH
BBIIIOJIHEHUS 3aJaHUH.
He nomyckaet omm6ox

P BBITIOJTHEHUHN
3aaHUH.
CaMOoCTOSTEIIFHO
aHAJIM3UPYET
pe3yIbTaThI
BBIIIOJIHEHUS 3aJaHMIA.
I'pamoTHO
00OCHOBBIBAET XOJI
penieHus 3aaad.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTABJICHHBIX OLICHOK II0 OTACJIBbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOII0»/«3a4TEHO» BBICTABJISETCS, €CIIM CpeHee apuPpMETUIECKOE HAXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxonauTcd B uHTEepBasie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO M3/AAHUS, U3/1aTENILCTBO, IO/l U3JJaHNs yueOHOW 1
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 Uynnosckuit C. M., Yiydienne kauecTBa IpupoIHbIX Boja, Bonorna: Uudpa

https://e.lanbook.com

-Nnxenepus, 2018 /book/108699
XKypba M.T"., Cokosos JI.U., 'oBoposa XK.M., Bogocuabxenue. https://www.studentli
2 |IIpoekTupoBaHue cucteM u coopyxenuii: T. 2. Ouuctka u brary.ru/book/ISBN9
KOHIUIIHOHUPOBAHKE IPUPOAHBIX Bo1I, MockBa: ACB, 2010 785930932638.html
JonoHHTEILHAS JTUTEPATYPA
1 I'ycakoBckuii B. b., Ezepckuit A. U., Byrnunckas E. O., BononpoBoHbie 164

ouucTHbIE coopyxenusi, CI16., 2010

2 I'ycakoBckuii B. B., Ezepckuii A. U., Byrnuuckas E. D., BononpoBoiHbie

ouucTHbIe coopyxenus, CI16., 2010

http://ntb.spbgasu.ru/
elib/00221/




https://www.studentli

3 |®por B.H., ITepo A.T"., Bogonoaroroska, Mocksa: ACB, 2022 brary.ru/book/ISBN9

785930939743.html

1 I'ycakoBckuii B. b., Byriunckas E. D., 3yes H. W, [Toamopun A. B., http://ntb.spbgasu.ru/
TexHosorus ouncTku npupoaubix o, CII6., 2009 elib/00137/

OO6yuaromuecs u3 yrciia MHBaUI0B U jnil ¢ OB3 obecnieunBaroTCsl meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH peCypcaMu B (OpMax, aIalNTHPOBAHHBIX K OTPAHUYCHUSIM UX

310POBbA.

8.2. Ilepeuenn pecypcoB uHDOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «MIHTepHET», HCOOXOIUMBIX JIJIs

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

NudopmanmonHo-cripaBoyHas cucreMa Kojgekc

http://gasudata.lan.spbgasu.ru/docs/

Kypc "Ouncrka npupoaueix Boa" 8 Moodle

https://moodle.spbgasu.ru/course/view.p
hp?id=1364

8.3. [lepeueHb COBpEMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DIEeKTPOHHBIN aJipec pecypca

HNudpopmanmnonno-npaBoas 6a3a nanabix Kojgeke

http://gasudata.lan.spbgasu.ru/d
ocs/

DIIEKTPOHHO-O0MOIMOTEeUHas cucteMa m3jgarenberna "' IPRsmart”

http://www.iprbookshop.ru/

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

OnektponHas 6ubimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranimonnoro ooydenus CII6GIACY Moodle

https://moodle.spbgasu.ru/

DIIEKTPOHHO-O0MOIMOTeUHas cucrema usnarenbcersa "FOPAUT"

https://www.biblio-online.ru/

Hayunas snexktponnas 6ubnuorexa eLIBRARY.RU

Hayunas s5ekTpoHHas
o6udamnorexa eELIBRARY.RU

DNeKTPOHHBIN (POH MPaBOBOW U HOPMATHUBHO-TEXHHUUECKOMN
JOKYMEHTAIUHU B 00JIACTH CTPOUTENHCTBA U MMPOSKTUPOBAHUS,
0e30MacHOCTH U OXpaHbl TPY/Ia, JHEPTeTUKH 1 HedTerasa, npasa.

http://docs.cntd.ru

DneKTpOHHO-0MOIMoTeYHas cucreMa n3narenbera "KoHCynbTaHT
cTyneHra”

https://www.studentlibrary.ru/

8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX MPHU OCYIECTBICHUH 00pa30BaTEILHOTO
mpoliecca 1o AUCHUUIUINHE, BKIII0Yas IepedeHb JTUIEH3MOHHOTO U CBOOOIHO pacpoOCTPaHIEMOTO

nporpaMMHOTO obecrnieueHUs

HanmenoBanue

Crnoco0 pacrpocTpaHeHHs
(JTMIIEH3MOHHOE MIIH CBOOOIHO
pacnpocTpaHsIeMoe)

LibreOffice

CB0OOJIHO pacpoCTpaHsIeMOe

8.5. MaTepI/Ia.HBHO-TCXHI/I‘{CCKOC obecrnieueHue JUCIHHUITIINHBI

CBCI[CHI/I}I 00 OCHAIlICHHOCTHU y‘-IC6HBIX ay,Z[I/ITOpI/Iﬁ U IIOMEIIEHUM I CaMOCTOSTEIbHOM pa6OTBI

HaumenoBanue yueOHBIX ayJUTOPHI U
MTOMEIICHUH /1T CAaMOCTOSITEIHHOM pabOTHI

OcHaIeHHOCTh 000PYOBaHUEM U TEXHUYECKUMU
cpencTBamMu OOyUeHHs

50. YueOHble ayAUTOPHH TSI IPOBEICHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOJTHEHHS KypCOBBIX paboT),
TPYIIOBBIX U WHAUBUAYAIbHBIX KOHCYIbTAIUH,
TEKYIIETO0 KOHTPOJIS U MIPOMEKYTOUHOMN
aTTecTaluu

KomMIuiekt MynbTUMeTuiHOT0 000py10BaHUS
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEIUIHBIN
IIPOEKTOP, IKPaH, ayAUOCHCTEMA), T0CKA, KOMIUIEKT
yaeOHOM Mebenn, TOIKIIOYEHHE K KOMITbIOTEPHOM
cetu CII6I'ACY, Beixon B HTEpHET




50. YueOHble ayAUTOPHUH /ISl IPOBEICHUS
JICKIIMOHHBIX 3aHATUHN

VYueOHas ayuTOpHs IJIs TPOBEACHUS 3aHATHIA
JIEKITMOHHOTO TUTIA, KOMIUIEKT MYIbTUMEIUHHOTO
obopynoBaHus (MIEPCOHAIBHBIA KOMITBIOTED,
MYJIbTUMEAUHHBIN TIPOEKTOP, IKPaH, ayAMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT y4eOHOH Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CIT6IACY,
BbIXOJ B IHTEpHET

50. ITomereHus At CAaMOCTOSITETLHON pabOThI

[Tomemenue st CaMOCTOSTEIILHOM paOOThI
(untanpHbBIN 321 Oubmmoreku, aya. 217): [IK-23 mir., B
T.4. 1 1rr.- IIK ms g ¢ OB3 (cucteMHbIN 010K,
MOHHTOP, KJIABUATYyPa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 0OECTIeYeHHEM JOCTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIILHYIO
cpeny CIIOI'ACY.

50. YueOHnas nadopatopust OO1eli 5KOJI0THH,
XHUMHH BOJIBI K TEXHOJIOTUH OYNUCTKH CTOYHBIX BOJT
2-s1 KpacHoapmeiickas yi. 1. 4

Ayn. 16, 501,506

Juctunnstop; BertsoxHoi mikad; BeiTsokHON mKad;
XnagorepMocTat; Xmnajgorepmoctar; Mukpockomn 1-
20; Xumudeckast mocysa;

DNEeKTPOIUTUTKA KBapll; AHAIU3ATOP KUIKOCTH
«Daroopar-02-3M» ¢ mpUCTaBKOU IS OTIPEICIICHUS
XIIK; IMopraruBaeiit Typoumgumerp HACH Moz,
2100P; ®noxkynsarop 113-0244 mecTuMeCTHBIN;
Komopumerp KOK-3; ITpubop BakyymHOro
(bUIBTPOBAHUS;

Crenn nabopaTtopHsblii; Tepmopeaktop; LienTpudyra
HacrosnbHas OITH-8; Bechl maboparopusie GX-400;
pH-metp xapmannbiii pHep2 dupmer HANNA;
OwibTparnronHas KoyoHka; dnekrporneds SNOL;
OnbITHAS yCTaHOBKA MO0 UMITEJUICPHON (hIoTaIuy;
Marnutasie Memankn, Becst BJITD-1100;
Cymmensnii mkag CNOL; pH-metp 98127,
AxBaguctususatop J13-10; Crena: 'uapaBiudeckuii
notok; Crenn: ['mapaBnuyeckue CONpOTUBIICHHUS;
Crenn: McreueHne KUIKOCTH Yepe3 OTBEPCTUS U
HacaJKu

Crenn: Hacocuble ycranoBku; [lorpyxHoii Hacoc
«'pynadocy; Taxomerp; Jlo3aTop MTUNIETOUHBINH;
Kapmannsiii pH-metp HI 98103

AnanuzaTtop pactBopeHHoro kucinopoga MAPK-3020;
Crnektpodoromerp I13-5400BU; pH-metp 98127;
Muxpockon 1-20.

Z[J'ISI HWHBAJIMJIO0B U JIUII C OB3 ob6ecneunBaroTCs CIICHHAJIBHBIC YCIIOBHA IJIA ITOJIYUCHUA
06pa3OBaHI/IH B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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