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1. IIVITAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA 110 AMCHUITJIMHE

HanmenoBanue
Kon n
MOKA3aTeJsI
HAaUMEHOBAHHE
Kareropus (rpynmna) Kon u HaumeHnoBanue HHIHKATODA OLICHUBAHMS
KOMTICTCHITHH KOMIICTCHIINH p pe3ynibrata o0y4ueHus
JOCTHKCHUS
IIPH POXOXKICHUH
KOMIICTCHITNH
MIPAKTHKHU
OIIK-7.1 Bei6op CobecenoBanue,
HOPMAaTHUBHO- YCTHBIH OIIPOC, 3a4€eT
MIPABOBBIX H MIPH 3aIUATE
HOPMAaTHUBHO- WHUBUIYTBHOTO
TEXHHUYECKUX JIOMAIITHETO 3aaHus,
JIOKyMEHTOB, 1abopaTOpHBIX padoT,
periiaMeHTUPYIONTUX 9K3aMEH
TpeOOBaHUS K
Ka4eCTBY
MPOIYKIINH H
IpOLEAYpPY €ro
OIICHKHU
O6menpodeccronambHbIE Cobecenonanme,
P OIIK-7.2 YCTHBIN ONPOC, 3a4eT
OKYMEHTAJTbHBIH TIPH 3aIUTE
OIIK-7 Criocoben Hloky P
KOHTPOJIb KauecTBa WHIMBUTYTBHOTO
WCIOJIb30BaTh U
MaTepHUaTbHBIX JIOMAIITHETO 33 [aHus,
COBEPIIICHCTBOBATH
pecypcoB 1abopaTOpPHBIX padoT,
MIPUMEHSIEMbIE CUCTEMBbI
HK3aMEH
MEHEPKMEHTa KayecTBa
CobecenoBaHnue,

B IPOM3BOJICTBEHHOM
MOJIpa3ICIICHUH C
PUMCHCHHEM
Pa3IUYHBIX METOJIOB
U3MEpPEHUS, KOHTPOJIS
JINarHOCTUKHU

OIIK-7.3 Bei6op
METOIOB U OIICHKA

YCTHBIN OIPOC, 3a4€eT
IIpU 3aIUTe

METPOJIOTUIECKUX
WH/IMBUTYJTBHOTO
XapaKTePUCTHK
JIOMAIITHET 0 3a/1aHus,
Cpe/cTBa U3MEPEHUS
1ab0opaTOpHBIX padoT,
(ucTibITaHUSA )
DK3aMeH
OIIK-7.5 Ouenxka CobecenoBaHnue,
COOTBETCTBUS YCTHBIH OMPOC, 3a4eT
napamMeTpoB NIPHU 3aIIuTe
TPOTYKITHH WH/IUBUTyTBHOTO
TpeOOBaHUSIM JIOMAIITHETO 3a/1aHus,
HOPMAaTHUBHO- 71a00paToOpHBIX padoT,
TEXHUYECKUX IK3aMEH
JIOKYMEHTOB
OIIK-7.6 CobecenoBaHnue,
[ToaroroBka u YCTHBIH OMPOC, 3a4eT
odopmiieHue MIPH 3aIUTe

JOKyMEHTa JJIs
KOHTPOJISI KauecTBa
U cepTuduUKauu

VH/IMBUYaIbHOTO
JIOMAIITHET 0 33/1aHus,
1a00paToOpHBIX pPadoT,

POTYKITHH DK3aMEH
[TIKO-3 Cnocobnocts | [IKO 3.1 Bri6op u CobecenoBanue,
BBITIOJTHSTh CpaBHEHHE YCTHBIH OMPOC, 3a4eT
000CHOBaHHE MIPOCKTHBIX NIPU 3aIIUTe

MPOEKTHBIX PEIICHUH
CHUCTEM BOJIOCHAOXKEHUSA

pPELIEHUI CUCTEMBI
(coopyxeHus)

HHIUBUAYAJIBHOT'O
JOMaAIIHCT O 3aaHusd,




U BOJOOTBEICHUSA

BOJIOCHA0KEHHUS
(BomoOTBEICHUS),
00eCIIeUnBaIOIINX
BBIIIOJIHCHUEC
TpeboBaHU
TCXHUYCCKOI'O
3a7aHus

1abopaTOpHBIX padoT,
9K3aMEH

ITKO 3.3 KoHTpois
U pa3paboTka Mep
0 ONTUMH3AIUU
TEXHOJIOTHICCKHUX
MPOIIECCOB pabOTHI
HACOCHBIX CTaHIIMM
BOJIOCHAOXKEHUS
(Bo1OOTBEICHUS)

CobecenoBaHnue,
YCTHBIH OIIPOC, 3a4€eT
MIPH 3aIUTE
HHIUBUAYAJIbHOTI'O
JIOMAIITHET O 33/1aHus,
1abopaTOpHBIX padoT,
IK3aMeH

[TKP-1 Cnioco6HOCTH
OpPTaHW30BBIBATH U
MIPOBOJUTH pabOTHI 110
WH)KCHEPHBIM
M3BICKaHUsIM B chepe
BOJIOCHAOKEHUS U
BOJIOOTBEICHHUS

TIKP-1.4 Ouenka
KadecTBa BOJBI

CobeceoBanue,
YCTHBIH OIPOC, 3a4€eT
TIPH 3aIUTE
HHIUBUAYAJIbHOT'O
JIOMAIITHETO 3a/1aHus,
1abopaTOpPHBIX padoT,
IK3aMeH

2. MECTO JUCHOHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM

ITPOI'PAMMBI

Komnerenuns _ OIIK 7 CnocobGeH wucCmnonb3oBaTh M COBEPUICHCTBOBATH

IMPUMCHACMBIC

CUCTCMBbI MCHC/’KMCHTAa KauCCTBa B

IMPOU3BOACTBCHHOM

nmoapasacCICHUU C IPHUMCHCHUCM PAa3JIMYHBIX MCTOIOB HU3MCPCHHA, KOHTPOJIA U
AUAarHOCTHUKHU

Jannas kommeTeHI s GOPMHUPYETCS CIEAYIOMUMHU JUCITUTUIMHAMH,

IpaKTUKaMH
Cramus HanMeHOBaHUS TUCIHTUTHHBI
1 OcHoBBI TPO(HECCUOHATBLHOM JCATEIILHOCTH
2 HNHdopManimoHHbIE TEXHOJIOTHH
3 Xumus
4 dusnka
5 Y4eOHasi 03HAKOMHUTEIIbHAS MPAKTHKA
6 OCHOBBI THJIPABJIUKH U TTJIOTEXHUKH
7 OCHOBBI  aBTOMAaTH3UPOBAHHOI'O IPOCKTHUPOBAHUS CETEH BOJOCHAOKCHHS U
BOJIOOTBEICHUS
8 MaTtemaTuuecKkoil MOJeIMPOBAHKNE CUCTEM BOJIOCHA0KEHHSI U BOJAOOTBEACHHUSI
9 ABTOMATH3aLN CUCTEM BOJAOCHAOKEHHUS U BOJOOTBEACHHUS
10 BogocHabkeHue ¥ moaroToBKa MPUPOTHBIX BOJT
11 BomooTBeneHne U 0YMCTKA CTOYHBIX BOJI
12 Cetu U COOpYKXeHHS BOJOCHA0KEHHUS U BOJIOOTBEICHHUSI

! B ralnuue 10OKHBI OBITH TPECTABIEHBl BCE JMCHUIUIMH M(WIM) TIPAKTHKH, KOTOPBIE (JOPMHPYIOT KOMIIETEHIMIO B
COOTBETCTBUHM C KOMIIETEHTHOCTHBIM IUIAHOM. JMCHMIUTMHBI W(WJM) TPAKTUKH YKa3blBaTh B IMOPSIKE MX M3YYEHHS IO

y4eOHOMY IUIaHy.




13 BoHoe X035111CTBO IPOMBIIJICHHBIX PEANPUSATUI

14 [Ipon3BOACTBEHHAS] MCIIOJIHUTEIbCKAsL IPAKTUKA

15 ['ocynapcTBeHHasi UTOTOBAsI ATTECTALIMS

Komnerenuus IIKO-3 CrnocoOHOCTh BBINIONHATE OOOCHOBAaHUE MPOEKTHBIX
pELIeHHI cUCTEM BOJOCHA0XKEHHS M BOJOOTBEICHHUS
JlanHasi komnereHuus: GOpMUPYETCs CASAYIOIUMU JUCHUIUIMHAME, TPAKTUKAMH.

2

Cragus HauMeHoBaHUS TUCHUIIIMHbI
1 OcHOBBI PO ECCHOHATIPHON IATEIILHOCTH
2 WudbopmanroHHbIe TEXHOJIOTHH
3 KommnprorepHas rpaduka
4 TexHosornueckrue NpoLecchl B CTPOUTENBCTBE
5 Y4eOHasi 03HAKOMHTENIbHAS TPAKTHKA
6 OCHOBBI THJIPABJIHMKH U TEIJIOTEXHUKH
7 OCHOBBI  aBTOMAaTH3UPOBAHHOIO MPOEKTUPOBAHUS CeTel  BOJOCHAOKEHUS U
BOJIOOTBEACHHUS
8 MarteMaTtnueckoi MOJICIIMPOBAHUE CUCTEM BOJIOCHAOKEHHUS W BOJIOOTBEICHHUS
9 ABTOMAaTH3a1Msl CUCTEM BOJOCHA0KEHHUS U BOJIOOTBEICHUS
10 BomocHabkeHne u moaroToBKa MpUpPOJHBIX BOJT
11 BonooTBeneHnne 1 OYNCTKA CTOYHBIX BOJI
12 Cetu 1 cOOpYX)EHUSI BOAOCHA0KEHUS U BOJOOTBEICHUS
13 BoHOE X03511ICTBO IPOMBIIIJIEHHBIX PEANPUATHI
14 [Ipon3BOCTBEHHAS] HCIIOJHUTEIBCKAsL PAKTHKA
15 ["'ocynapcTBeHHas UTOTOBAsI ATTECTAIIMS

Komnerennusi I[IKP 1 CrnocoOHOCTh OpraHuW30BBIBaTh M IMPOBOJIUTH PAOOTHI IO
WHKEHEPHBIM U3bICKaHUIM B chepe BOJIOCHAOKEHHS U BOJOOTBEACHUS

,HaHHa}I KOMIICTCHIIMA (bopMpreTc;I CICOAYIONMHU TUCHTUIIMHAMUA, ITPAKTUKAMMU.

Cranus HauMeHOBaHMS TUCIIUITHHBL
1 OcHOBBI Po(heCcCHOHATBLHOM IS TEIBHOCTH
2 WHxeHepHas reojiorust
3 WNuxenepHas reoie3ust
4 CtpouTebHBIC MaTePUAIBI
5 OCHOBBI T'€OTEXHUKHU
6 TexXHOJOTMYeCKHe MPOIECChl B CTPOUTEIHCTBE
7 YyeOHasi 03HAKOMUTEIIbHAS MPAKTHKA
8 OCHOBBI THJIPDABIUKH U TEIJIOTEXHUKH
9 OCHOBBI  aBTOMAaTH3UPOBAHHOI'O IPOCKTUPOBAHUS CETEH BOJOCHAOKEHUS U
BOJOOTBEICHUSA
10 MarteMaTnuecKoi MOJCIIMPOBAHUE CHCTEM BOJIOCHAOKEHHUS M BOJIOOTBEICHHMS
11 ABTOMAaTH3aIHA CUCTEM BOJIOCHAOKEHHS U BOJOOTBEICHUS
12 BoocHabkeHne 1 mMoroToBKa MpUPOJIHBIX BOJT
13 BogooTBenenure u 04nCTKa CTOYHBIX BOJ
14 Cetu u coopyXKeHHs BOAOCHA0KEHUS U BOJIOOTBEICHHUS
15 BoiHOE X03511CTBO IPOMBIIIEHHBIX PEANPUATHI
16 [Ipon3BoICTBEHHAS] HCHIOJHUTEIBCKASI IPAKTHKA

2 B Tabnuiie NOMKHBI ObITH MPEACTABIEHBI BCE MMCLMILIMH H(MJIM) IPAKTUKH, KOTOPhlE (POPMUPYIOT KOMIIETCHLMIO B
COOTBETCTBHH C KOMIICTCHTHOCTHBIM IUTaHOM. JIMCHMTUITMHBI M(MJIM) MPaKTHKH yKa3blBaTh B MOPSAKE WX HU3Y4YECHHS 110
y4eOHOMY IUIaHY.
% B TaGmuue JOKHBI OBITH MPEICTABIEHBI BCE JMCLMILIMH M(WMJIM) MPaKTUKH, KOTOPHIE (OPMUPYIOT KOMIIETEHIMIO B
COOTBETCTBUHM C KOMIETEHTHOCTHBIM IUIAHOM. J{MCUMIUTMHBI W(WIM) TPAKTUKH YKa3blBaThb B MOPSAIAKE WX W3YUYEHHUS I10
y4eOHOMY IUIaHy.



17 ‘ ['ocynapcTBeHHast uTOroBast arrecranus

3.0bBbEM JIMCIIUIIJIMHBI

OO611as TpyA0€MKOCTh AUCHUILTUHBI cOcTaBiseT 3 3a4. equnull, 108 yacos.
dopMa IPOMEKYTOYHOU aTTECTALIMU - 3a4ET

Bun yueOHol paboThl

Bcero
4acoB

Cemectp
Ne 5

Cemectp
Ne 6

OO6mast Tpy10eMKOCTh
JUCITUTUIMHBI, Yac

108

KonTakTHas padora
(ayauTopHbBIE 3aHATHA),
B T.U.:

8

JIEKIIUH

N

nabopaTopHbIe

IMPAKTUYICCKUC

KOHCYJIbTAallN

CamocrosiTeJbHAA
padora CTyJAeHTOB, B
TOM 4YHCJIEe:

106

KypcoBoii mpoekt

KypcoBas pabota

PacueTtHo-rpaduyeckoe
3a/1aHuUsl

NuauBuayansHOE
JIOMaIITHEE 3aJaHue

pyeue 6uowi
CamMocmosmenvbHou
pabomwi

97

53

44

dopMma MpoMeEKyTOUHAS
aTTecTalus
(3a4eT, SK3aMeH)

3auer

3auer




4.COAEP KAHUE JUCHUIIJINHBI
4.1 HaumeHoBaHMe TeM, UX COAePKAHUE U 00beM
Kypc 3 Cemecrtp 5,6

/o

HaumenoBanwue pazaena (MomyJis)

K-Bo
Jlexnmn-
OHHBIX
JacoB

O0BeM Ha TEMATUYECKUAH

paszen, 4ac

IIpakTn
YECKHE
U Jp.
3aHATUSA

Jlabopa
TOPHBIE
3aHATUA

Camo
CTOSTEIh
HasAa
pabora

3

4

5

6

YcTraHoBOYHASA JIEKIAA

Kypc 3 Cemectp 5
2

53

DOuU3NKO-XUMHYECKAsl XapaKTePUCTUKA
NPHPOIHBIX, MUTHEBBIX H CTOYHBIX BOJ
Knaccudpukanuss npupogHslx BOA U HX
npumeceid. Kinaccuduxanusi npupoaHbIX BOJA 1O
XMMHYECKOMY COCTaBy DPACTBOPEHHBIX B HHUX
BemecTB. Knaccudukanus npumeceil Boasl Ha
OCHOBE UX (pa30BO-JUCIEPCHOTO COCTOSIHHUSL.
Knaccudukanus npupoaHsix BoA MO OOImIeH
MuHepanu3auud. Knaccudukanus npupoaHbIX
BOJ MO JKecTkocTu. Boapl atmochepHbIx
ocagkoB. Boxapl mnpynoB u  HeOOJbLIMX
BOJOEMOB,  YyCJOBHS  (OPMUPOBAHUSA  UX
XMMHYECKOro cocTaBa. Boma o3ep u ycioBus
dbopMUpOBaHHUSI UX XHMHYECKOTO COCTaBa.
Peunsie Bonbl, ycnoBUS (QOPMHUPOBAHUS HUX
XMMHYECKOr0 cocTaBa. Bopoxpanwnmuia u
dbopMupoBaHHE B HHX KauyecTBa  BOJBI.
[lom3emHble BOJBI, HX MPOUCXOXKACHUE H
KpaTKasi (PU3HKO-XMMHUYECKas XapaKTepUCTHKA.

0,5

14

CaHutrapHo-0MoJI0THYECKH e
XapaKTePUCTUKHU MPUPOJTHOMN, X03HCTBEHHO-
OBITOBOI U MPOU3BOACTBEHHOI CTOYHOI
BO/bI.

Otb6op, XxpaHeHHE U KOHCEPBHUpPOBAaHUE IIPOO.
O6mue mnpuBmia otbopa mpod. OcHOBHBIE
yKazaHusg 10 OTOOpy mpod U3 pa3IuyHbIX

HUCTOYHUKOB.

Omnpenenenve (U3UUYECKUX CBOMCTB  BOJBI.
Temmnepartypa, MIPO3PAYHOCTh, MYTHOCTb,
B3BelleHHbIe  BemecTBa. CyXxoll  OCTaTok.
[TnoTtHBIH ocTatok. Ocenaroniye BenecTna.
OpraHonenTH4eckre CBOWCTBA BOJBI, 3amax U
BKyC. L[[BeTHOCTh BOJIBI. DIEKTPONPOBOAHOCTH
BO/IBL.

OnpeneneHre XUMMUYECKHUX IOKA3aTENe BOJIBI.
Onpenenenue pH. OmnpeneneHue KHCIOTHOCTH
U IIEJIOYHOCTH BOAbL. OImpeseseHne KeCTKOCTH
Boapl. OmpeneneHue KOMUYECTBA KaJbIlus,
MarHus, JKele3a, MapraHiia,  MbIIIbsKa,

0,5

13




HUTPATOB, XJIOPUJIOB, pacTBOPEHHOI O
KHCIIOpoJa, Tspkenbix MertamioB, CIIAB u
OPYrux KOMIIOHEHTOB. OKucIs1eEMOCTb.
[Tepmanranarnas okucigsemocts. XIIK. BIIK.

TexHoJI0rn4ecKrii KOHTPOJIb MPOLECCOB
00padoTKU NPUPOIHBIX, MUTHEBBIX U
TeXHHUYECKHX BO/I.

OneHka KadyecTBa MPUPOAHBIX M TEXHUYECKUX
BO/I. JlaGopaTopHO-TIPON3BOACTBEHHBII
KOHTPOJb ~ KadyecTBa BOJIBI B  CHUCTEMax
X031 CTBEHHO-TTUTHEBOTO "
MIPOU3BOICTBEHHOTO BOJIOCHA0KEHUSI.
Koutponb npensaputeabHoil 00pabOTKH BOJBI,
MPOIIECCOB  KOAryJIMPOBaHUs, OTCTaMBaHUS,

¢unbTpOBaHUS. Kontpouns IIPOLIECCOB
obe33apakuBaHus BoJbl. KOHTponb mpoieccos
(dTopupoBaHus, obecTopupoBaHus,

o0e3KeJIe3uBaHMs BOJIbI, yAAJICHHE MapraHiia.
KonTtpons  mpoueccoB  cTaOMiaM3aliMOHHOM
00paboOTKHM BOJBI. Y IaJ€HUSI Ta30B: KUCIOPO/a,
CEepoBOIOPO/aA. KonTponb MIPOLIECCOB
YMSTUYEHHUs, ONpPECHEHUS M 00eccoNMBaHU
BOJBbI. KOHTpOJ'II) TUAPOXUMHUYCCKOI'0 peKUMa
paboTBl OOOPOTHBIX CHCTEM OXJIAXKIAFOIIETO
BOJIOCHAOKEHUS. KonTtpons npouecca
OXJIAXKIACHUS BOJBI.

0,5

15

TexHoJ0rn4YecKnii KOHTPOJIb MPOLECCOB
OYHMCTKHU CTOYHBIX BO/.

O6mme nonoxenus. Knaccudukanus cTOYHBIX
BoJA. Buabsl 3arps3HeHMii W METOABI UX
yaanenus. KoHTpoJib mponeccoB MEXaHM4YeCKON
OYUCTKM CTOYHBIX BOJ. KoHTponb paboThl
COOPYKECHHM a’pOoOHOM OMOJIOTUYECKON
OYUCTKU CTOYHBIX BO/I.

Kontpons mporeccoB  00pabOTKU  OCaAKOB,
MPOLIECChl METAaHOBOI'O OpOXKEHUSI M KOHTPOJb
paboThl COOpYKEHHI 00E3BONKUBAHUS U CYIIKH
rasa. Kontponp  mpomecca  00paboTKu
MIPOMBIIIJIEHHBIX CTOKOB U METOJIOB U3BJICUCHUS
U3 HUX BpeAHbIX BemiecTB.  KoHTpoib

0,5

11

ACCTPYKTUBHBIX MCTOO0OB O4YUCTKH
IIPOMBIIIJICHHBIX CTOYHBIX BO.
BCEI'O

4.2. Conep:kanue NPaKTHYECKUX (CEMHUHAPCKHUX) 3aHATHIA.

He npeaycmoTpeHo y4eOHBIM TIJIaHOM

4.3. Conep:xanue JIaDOpPaTOPHBIX 3aHATHII U 00bEeM B Yacax




Kypc3  Cemectp Neb6

Ne o/

Ne paznena nucuuniauHel
(B cootBercTBUU € 1.5.1)

HaumenoBanue
1a60paTopHOI pabOTHI

K-Bo yacoB

CP

1,2

Omnpenenenne TeMneparypsl,
AKTUBHOM PEaKIUU CPE.bl,
LBETHOCTH, IPO3PAYHOCTH
BOJIBI.

0,5

1,2

Omnpenenenue nokasaresieu
KayecTBa BOJIbI-00111el
KECTKOCTH, KapOOHATHON U
HeKkapOOHaTHOU

0,5

1,2

Omnpenenenue o011eTo
COIlep)KaHI/ISI B3BCIHICHHBIX
BCIICCTB U UX TOJIBHOCTH.

0,5

3,4

Ornpenenenne aMMHuaKka B
HCCIIETyEMOM BOJIE.

0,5

3,4

Ornpenenenue XJIOPUIOB B
HCCIIETyEMOM BOJIE

0,5

3,4

Onpenenenue conepx anuil
JKeJie3a B UCCIIETyEMOM BOJIE.

0,5

3,4

OrnpeneneHne akTUBHOTO
XJIOpa B UCCIEAYEMOM BOJIE

0,5

3,4

OnpeneneHre HUTUTOB,
HHUTPATOB UCCIIEAYEMOI BOJIBI.

0,5

HUTOI'O

44

4.4. Conepkanue KypcoBOro npoexKra

He nmpenycMoTpeHo yueOHBIM TIaHOM

JOMAIITHEro 3aJaHus

NunuBunyanbHoe gomaiiHee 3aaanue - 9 yaco CPC
N3 Bapuant Nel AHanu3 CaHUTApPHO-XMMUUYECKUX IOKa3aTeled CTOYHOW BOJIbI
MPH 3KCIUTyaTallMd OYUCTHON CTPOHIIMHU 32 TPOMEKYTOUHBIN MEPUOI.
N3 Bapuant Ne2 AHanu3 kadecTBa BOJbI JIByX HCTOYHHKOB BOJOCHAOXKEHHS TIO
MPUBEICHHBIM JAHHBIM 34 MPOMEKYTOYHBIN TEPUO.

4.5. Coaep:xkanue pacyeTHO-rpauuecKoro 3aJaHusi, HHIUBUAYAIbHOI0

5. OHEHOYHBIE MATEPHAJIBI VIS ITPOBEJAEHUSA TEKYIIEI'O
KOHTPOJIA, MPOMEXXYTOYHOM ATTECTALIUU

Komnerenunss OIIK-7 CrmocoGeH MCHONB30BaTh U COBEPIICHCTBOBATH MPUMEHSIEMbIC
NoApa3AeIeHUU  C
MIPUMEHEHUEM Pa3JIMYHBIX METOJIOB U3MEPEHHUSI, KOHTPOJISL U TUATHOCTUKU

CHCTCMBbI

MCHCOXMCHTA Ka4y€CTBa

B IMPpONU3BOACTBCHHOM

HanmenopaHue HHAWKATOpa JOCTUXKCHUS

| I/ICHOHB3YGMBIG CpCACTBA OLICHUBAHUSA




KOMIICTCHIIUHU

OIIK-7.1 BeiOop HOpMAaTUBHO-IIPABOBBIX U
HOPMAaTUBHO-TEXHUYECKUX JOKYMEHTOB,
periIaMeHTHPYIOIUX TPEOOBAHUS K KAUeCTBY
IIPOJAYKIIMH U ITPOLENYPY €r0 OLIEHKU

CobecenoBanue, yCTHBIN ONPOC, 3a4YET MPU 3aIIUTE
WHIUBUAYAJIBbHOI'O JOMAIIHET O 3a/laHNd,
1abopaTopHEIX paboT, IK3aMeH

OIIK-7.2 JIokyMeHTaIbHBIH KOHTPOJIh
KauecTBa MaTePUAIBHBIX PECYPCOB

CobecenoBanue, yCTHBIN OMPOC, 3a4€T MPU 3aIIUTE
WHIWBUAYAJIbHOI'O JOMAIOIHEr O 3aJaHud,
71a00paTOPHBIX padoT, SK3aMEH

OIIK-7.3 Beibop MeTOIOB U OIlEHKA
METPOJIOTHYECKUX XapaKTEPUCTUK CPEICTBA
M3MepeHUsl (MCIBITAHUS)

CobecenoBanue, yCTHBIN ONPOC, 3a4YET MPU 3aIIUTE
WHIUBUAYAJIbHOI'O JOMAIIHET O 3aJaHud,
71a00paTOPHBIX padoT, 9K3aMEH

OIIK-7.5 O1eHka COOTBETCTBUS IMapaMeTPOB
MIPOIYKIINH TPEOOBAHUSM HOPMATHUBHO-
TEXHUYECKUX JOKYMEHTOB

CobecenoBanue, yCTHBIN OMPOC, 3a4€T MPU 3aAIIUTE
WHIWBUAYAJIbHOI'O JOMAIIHET O 3aJaHus,
71a00paTOPHBIX padoT, SK3aMEH

OIIK-7.6 ITogroroBka u oopmieHue
AOKYMCHTA [JIs1 KOHTPOJIA Ka4C€CTBA U
cepTudUKaMU NPOTYKIIUU

CobecenoBanue, yCTHBIN ONPOC, 3a4ET MPH 3aIIUTE
WHIWBHUAYAJIbHOI'O JOMAIOIHETO 3a/JlaHNA,
71a00paTOPHBIX padoT, IK3aMEH

Komnerenuns [1KO-3 CrnocoOHOCTh BBINOMHATE 00OCHOBAaHUE MPOEKTHBIX pPEHICHUMN

CHUCTEM BO]IOCHa6}KCHI/ISI 1 BOAOOTBCACHUA

HanmenoBanme HHIWKaTOpa JOCTUXKCHUSA
KOMIICTECHIITUHN

Hcnonp3yemble cpesicTBa OIEHUBAHMS

I1KO 3.1 Bei6op u cpaBHEHHE TPOEKTHBIX
pELIeHU CUCTEMBI (COOPYKEHMUST)
BOJIOCHA0KeHHUsI (BOJIOOTBEICHHUS ),
00ecCIeuynBarOIINX BBITOJTHEHUE TPeOOBaHUH
TEXHUYECKOrO 3aJaHHs

CobecenoBanue, yCTHBIN ONPOC, 3a4ET MPH 3aIIUTEe
WHAWBUAYANbHOI'O JOMAIUHETO 3aJaHus,
71ab0paTOPHBIX paboT, SK3aMEH

ITKO 3.3 KonTtposb u pazpaboTka Mep 1o
ONTHMH3AIMH TEXHOJIOTHUECKUX TPOIECCOB
paboThl HACOCHBIX CTAHIIUH BOJAOCHAOKEHUS
(BOIOOTBEICHUS )

CobecenoBaHue, YCTHBIN OMPOC, 3a4€T MPH 3aIIUTE
WMHAMBUAYAIbHOTO JOMAIIHEro 3a/1aHusl,
1a00paTOPHBIX padoOT, IK3aMEH

Komnerenuusi I[IKP-1 CnocoOHOCTh OpraHu3oBbIBaTH W TMPOBOJIUTH PAOOTHI IO
WH)KCHEPHBIM U3bICKAaHUSIM B chepe BOAOCHAOKEHHUS U BOJIOOTBEICHISI

HanmenoBanue HHIUKaTOpa JOCTHUXKCHUSA
KOMIICTCHII A

I/ICHOHBSYCMBIG Cp€acTBa OLCHUBAHUA

[1IKP-1.4 Ormenka kauecTBa BOJIBI

CobecenoBanue, yCTHBIN ONPOC, 3a4ET MPH 3aIIUTE
WH/IMBUYJIBHOTO JJOMAIITHET O 3a/1aHusl,
J1a00paTOPHBIX pabOT, SK3aMEH

5.2 TunoBbie KOHTPOJIBHBIC 3aJaHUA NJH IIpOME)K)’TO‘lHOﬁ aTTeCTallun




5.2.1 IlepeyeHb KOHTPOJIbHBIX BOIIPOCOB

HaumenoBanue ConepxaHue BOPOCOB (TUIIOBBIX 3aJIaHHI)
No | pasnmena nuCUUIUIMHBI
/1
1. Ouenka xadyecTBa BOJBI.
2. CoctaB ¥ MoKa3aTesid KauyeCcTBa MPUPOIHBIX BOJI.
Ddu3uko-xuMuueckas
3. CocTaB ¥ moKa3aTeJIM KauecTBa CTOYHBIX BOI.
XapaKTepUCTUKA
4. OOuye MOHATHUSI O MPUMECSX M KaueCTBE BOJIBI
IPUPOTHBIX,
1 Pa3IMYHOTO MPOUCXOXKICHHUS.
[IUTHEBBIX U
5. Ponb MHUKPOOpPraHM3MOB B MPEBPAIICHUSAX U
TEXHUYECKHUX BOJI
KPYTOBOPOTE BEIIECTB.
6. Boxa u eé cBolicTBa.
/. JlucnepcHblii cuctembl. Kosnouasl.
1. ®U3UKO-XUMHUYECKHUE MPOIIECCHI.
CanurapHo-
2. TeopeTnueckue OCHOBBI MPOIECCOB OUYUCTKHU
OMOJIOTHYECKHUE
MPUPOHBIX U CTOYHBIX BO/I.
XapaKTePUCTUKHU
o 3. Ounctka CTOYHBIX BOJ OT OPraHUYECKHUX
IPUPOTHOM, .
2 . pUMeceH.
XO03SIMCTBEHHO
o 4. XUMHUYECKUE MPOIECCHI.
OBITOBOI U
o 5. Crabwiusaius BOJIbl CHCTEM BOJOCHAOKEHUS.
TPOU3BOJICTBECHHOM
o 6. buonorudeckue mpoIecchl.
CTOYHOM BOJIBI
7. A»spoOHble, aHadpOOHBIC MPOIECCHI.
TexHOoI0rnUeCcKui 1. TIporecchl o6e33apakuBaHus BOJIBI.
KOHTPOJIb MPOIIECCOB 2. YcnoBus cOpoca CTOYHBIX BOJI B BOJIOEM.
3 00paboTKH 3. IIporecchl caMOOYHINICHHUS BOJOEMOB.
IIPUPOAHBIX, 4. O4HCTHBIE COOPYIKECHHUS.
[IUTHEBBIX U 5. BawusiHHE CTOYHBIX BOJ HA BOJOEM
TEXHUYECKHUX BOJT 6. Koppo3susi MmeTaioB B BOJHOM cpejie.
1. OOmue mpeacTaBieHUs 0 MUKPOOPTaHU3MAX.
2. Mopdoorudeckas XxapaKTepUCTHKa OTACIbHBIX
rpyni MUKPOOPTaHU3MOB.
. 3. OU3HOJIOTHSI MUKPOOPTAaHU3MOB.
Texnosornyeckui
4. Pazpymienne O€TOHa H  JKeJIe300€TOHBI IO
4 KOHTPOJIb IPOLIECCOB .
BO3JICICTBUEM BOJBI.
OYHCTKHU CTOYHBIX BOJI .
5. O6Gpa3zoBaHWe OTIOXKCHUH W OHOJOTHYSCKHUX
obpactanmii B TpPyOOIIPOBOIaX U COOPYKEHHSIX
6. OcoOeHHOCTH CIycKa CTOYHBIX BOJ B MOpE.




5.2.2 llepeyeHb KOHTPOJBHBIX MATEPHAJIOB JUIS 3alIUThI KYPCOBOIO
NpPOEKTAa

He npenycMoTpeHo yueOHBIM TIIIaHOM

5.3 TunoBbie KOHTPOJIbHBIE 32JaHUs (MATEPHUAJIBI) ISl TEKYIIEro
KOHTPOJISl B ceMecTpe

Texkymuii KOHTPOJIb OCYUIECTBISIETCSI B TEUEHUE ceMecTpa B (opMme
BBITIOJIHEHHUS U 3aIIUTHI JJAOOPATOPHBIX padOT, MHAUBUAYATbHOTO TOMALTHETO 3a/1aHHUS.

JlabopatopHsble padoThl. B MeronMueckux ykKazaHHAX K J1a0OpaTOpPHBIM
paboTaM MO IUCLUUIUIMHE IPEICTaBIEH NEepedyeHb J1a00paTOPHBIX paboT, 0003HAUYEHbI
1eJIb U HEOOXOAMMbIE METOUYECKUE YKa3aHUs K paboTe.

Jlomyck K BBINOJHEHUIO J1a0OpaTopHbIX paboOT MpoBOAMTCS B  (opMme
cobeceoBaHus MPENOoJaBaTeNsl CO CTYAEHTOM IO TeMe paboTsl mocie oQpopMIICHUsS
paboTel B TeTpaau. BrimonHenwe paboOT MpPOXOAUT Ha JAOOPATOPHBIX YCTaHOBKAX
CHEIUATU3UPOBAHHON J1TaOOpaTOPUU BOAOMOJATOTOBKM M OYHUCTKMA BOJIBI. 3aliuTa
1ab0paTOpHBIX PabOT MPOU3BOAMUTCS TOCIE MPOBEPKU NPABUIHHOCTU BBITOJTHEHUS
3ajaHus U 0OpMIIEHMSI OTYETa. 3alluTa IPOBOAUTCS B GopMe cobeceJoBaHUs 0 TeEMe
nabopaTopHoil paboTel. [IpuMepHbIil epeyeHb KOHTPOIBHBIX BOIPOCOB ISl AOMYCKA U
3alUTHI JJAOOPATOPHBIX pabOT MPEJICTaBIEH B TaOJIULIE.

No| Tewma mabopatopHoil paboThI KoHTposibHBIE BOITPOCHI

1. | JTabopaTopHas pabota Nel. 1. Kakue ocHOBHBIC (HHM3UYECKHE ITOKA3aTEIM KadyecTBa BOJBI
Onpenenenue Temmneparypsi, CYIIECTBYIOT?
aKTUBHOM cpefibl, IBETHOCTH | 2. OT 4ero 3aBUCIT OCHOBHBbIE (PM3MUECKHE MOKa3aTeNn KauecTBa
Y IPO3PAYHOCTH BOJIBI BOJIbI CYLIECTBYIOT?

3. Kakue 3HaueHus ¢u3nyecKux IMOKa3zaTelei KadecTBa BOJbI
HOPMUPYIOTCS?

4. Kak olleHHBaIOT UHTEHCUBHOCTb BKYyCa BOJbBI?

5. Kak onieHuBaroT HHTEHCHUBHOCTD 3araxa BOJIbl?

6. UeMm 00yciioBiI€Ha MyTHOCTh OTKPBITBIX BOAOEMOB?

7. Yem  oOycinoBieHa  IBETHOCTh  BOJ  ITOBEPXOCTHBIX
HMCTOYHUKOB?

8. B dWeM CymIHOCTP OCHOBHBIX METOJIOB  OINpeAEICHUS
dbu3nyeckux mnokaszaresuaei Boap1?

2. | JlabopartopHas pabota Ne2. 1. B mectu mpo6ax Boawl mpucyTcTBYIOT coeaunenus: NaxCOs?
Omnpepesnenue mokasareei Ca(OH);, FeCLs, H:COsz, AlSOs. KucaotHOCTh WIH
KauecTBa BOJIbI — 001Iei HIEIOYHOCTh 00YCIIaBIUBAIOT MPUCYTCTBHE 3TUX COCIUHEHUN
KECTKOCTHU, KapOOHATHOU U B Bozie?

HeKapOOHATHOU 2. UTo Takoe KUCIOTHOCTH BOBI?
3. Kakwue BUABI KHCIOTHOCTH BOJBI OBIBAIOT M Y€M OHHU BBI3BAHBI?
4. Yrto Takoe 1IeJI0YHOCTH BOJIBI?
5. Kakwue Buapl menouyHoctu ObIBatoT, YeM BhI3BAHBI?
6. Kak onpenenuts 00IIyI0 KUCIOTHOCT BOJBI?
7. Kak onpenenuts 00IIyI0 MET0YHOCTh BOJBI?
8. Ompenenurte 0OOIIyIO MIETOYHOCTh BOABI, €CIIM HAa TUTPOBAHUE

200 cm® ipo6s1 nommo 18,5 em® 0,11 pactBopa HCI.
9. Omnpenenure 00LTYI0O KUCIOTHOCTh BOJIBL, €CJIM Ha TUTPOBAHUE




Z

Tema naboparopHoii paboThI

KoHTpoJibHBIE BOITPOCHI

150 cv?® mpo6st monwio 15 em® 0,11 pacteopa NaOH

JlabopartopHast pabota Ne3.
OmnpeneneHneOnOXNMUIECKO

ro NoTpebIIeHUs KHCI0poaa —
BIIKS

8. Kak xucnopos nmonamaer B Boay?
9. PacTBOpHMOCTh KaKOTO KHCJIOPOJA BBIIIC — M3 BO3MIyXa, WU
TOT0, KOTOPBIH BBIJCISETCS PACTEHUSIMU ?
Kak 3aBUCHT pacTBOPUMOCTH KUCIIOPOAA OT TeMITepPaTyphl?
O KaKoM 3arpsi3HEHUH CBUCTEIHCTBYET PE3KOE CHIKCHUHU
KOHIICHTPAIIUU KHUCJIOPOAA IO CPAaBHEHHIO C HOPMAJIBHBIM
coJiep)KaHuemM?
12.  UYro Takoe 001mas OKUCIIEMOCTh?
13.  Uewm o0miast OKUCIIEMOCTh OTIMYASTCS OT YACTUIHOMN ?
14, O uyeM  CBUJETENbCTBYET  PE3KOE  IOBBILIECHUE
OKHCJIIEMOCTH BOJIBI

10.
11.

JlabopaTtopHas pabota Ne4.
Ornpenenenre aMMHuaKa B
HCCICAYCMBIX BOAAxX

=

Kax Hopmupyetcs cogepxkaHie aMMuaka B BOJIE BOJOEMOB?

2. Kakumu MeromamMu ompeiessieTcsi CoJepKaHWe amMMHaKa B
uccieayeMon Boje?

3. Kak ycTpaHSIOTCS MeUIarolIye BEmIeCTBa MPU OINpeNesIeHUH
ammuaka?

4. Ipunuun padoTs! HOTOINEKTPOKOIITIOPUMETPA

5. [IpenenbHO-AOMTyCTUMAs KOHIIEHTpAIMSl aMMHaKa ¥ HOHOB

aMMOHUS B IINTHEBOK BOJIE

JlabopaTtopHas padota NeS5.
OnpeneneHre HUTPUTOB B
HCCICAYCMBIX BOAax

1. Ha yemM ocHOBaHO ompeneIcHUE
uccienyeMon Bojae?

2. IlpenenpHO-OMyCTHMAass KOHIIGHTpANMs a30Ta HUTPUTOB B
BOJIC BOJIOEMOB

3. Uro Takoe mporiecc HUTpU(DUKAITUU U AeHUTpUPUKAITAN?

4, OO000mIIEHHBIE ITOKA3aTENN KaUyeCTBA BOIbI

5. I'mruennueckne TpeOOBaHUA K KayeCTBY BOIBI
MUTHEBOr0 BOJIOCHAOKEHHUSI

a30Ta HUTPUTOB B

CHCTEM

JlabopaTopHas pabora Ne6
Omnpenenenue cynbGoTOB B
CTOYHBIX BOJIAX

1. Yem oOycnoBieHO conepkaHue Cyb(aToB B CTOUYHBIX BoAax?
2. Metonsl onpesesieHnst Cyab(}aT-noOHOB B UCCIIETyEMOM BOIE

3. IlpenenbHO-momycTHUMasi KOHIIEHTpAIUs Cyiab(aT-nOHOB B
BOJIE BOOJOEMOB?

4. Kakue moka3aTesid KaueCcTBa BOJIbI XapaKTePU3YIOT HAMYHUE B
BOJIE NTpUMecen?

5. Kakas Boga periiaMeHTHUPYeTCs OTPacjaeBBIMH HOPMATHBHBIMH
JIOKYMEHTaMH?

JlabopaTopHas padora Ne7
Onpenenenue XI0puaIoB B
UCCIIeyeMOH BOJIE

1. IlpenenbHO-mOMyCTHUMAsl KOHIIEHTPAIUS XJIOPUII-HOHOB B BOJIC
BOJOCMOB

2. OcHOBHBIE METOIBI
uccieayeMou BoJe

3. B kakom cnyuae nepej aHaIM30M yHapuBaroT MpoOy BObI?

4. OT 4Yero 3aBUCUT KOJUYECTBO XJIOPHUJOB B TOBEPXHOCTHBIX
Bomax"?

5. OT d4ero 3aBUCHUT KOJMYECTBO XJIOPHIOB B IPHUPOJIHOM,
TEXHUYECKOH U CTOYHOH Bojax?

OIpCaACICHUA XJIOpHUaA-NOHOBB

JIaGoparopHas paboTta Ne8
Onpenenenue coaep kanus
’KeJe3a B UccleayeMoil Bosie

1. Kak BIMSIOT HOHBI Kelle3a HAa OPraHoOJIMTHYECKHE CBOMCTBa
BOJIBI?

Ha uem ocHOBaH mMeTon1 onpeneneHus xene3a’?

Kaxkue BemiecTBa MeIIatOT ONPEICICHUIO aHAIN3a?

B kaxoii Bojie 0c000 BBICOKOE coepKaHue xene3a?

UTO MOHMMAIOT O] KaYE€CTBOM MPUPOTHOMN BOJIBI?

JIaGoparophas pabota Ne9

Rk~ wn

I[J'ISI 9C€T0 HUCIIOJIB3YCTCS XJIOPp B TCXHOJIOTHMU OYUCTKHU CTOYHBIX




Ne| Tema mabopaTopHOI pabOTHI KoHTponbpHBIE BOMPOCH!
Ornpenenenre akTUBHOTO BOJ?
XJjopa 2. Kakue npyrue coelMHEHHUs MOTYT HCIOJIb30BAThCS IS ATOH

uenu?

. Ot kakux (akTOpOB 3aBUCUT HEOOXOAMMAs /1032 XJIOpa U Kak
OHa BBIOMpaeTcs?

. Ha yem ocHOBaH MeTOJ1 aKTHBHOTO XJI0pa’?

. Kakne mokazarenn xapakTepu3yroT 3arpsi3HEHHOCTb CTOYHOMN
BOJIbl OPTraHUYECKUMH BEIIECTBAMH?

w

(G2l

Kpurepun oniennBanust 1abopaTopHOU pabOTHI.

Onenka | Kputepuu oreHuBaHus

) PabGora BbimomHeHa MOJHOCTBIO. CTYNEHT BiajeeT TEOPETUUECKUM MaTepHaioM,
OTCYTCTBYIOT  OIIMOKM TpU  ONUCAHUM  TEOpuH, (GopMynaupyeT  CcOOCTBEHHBIE,
CaMOCTOSITeNIbHBIe, 00OCHOBAaHHBIE, apTYMEHTHPOBAHHBIE CYXKICHUS, TPEACTABISIET TIOJTHbIE
Y pa3BepHYTHIC OTBETHI HA JIOMIOJHUTEIHHBIE BOIPOCHI.

4 PaGora BbimomHeHa MOJAHOCTBIO. CTYNEHT BIIAJEeT TEOPETUYECKUM MaTepHalioMm,
OTCYTCTBYIOT  OIIMOKM TpU  ONUCAHUM  TEOopuH, (GopMynupyeTr  COOCTBEHHBIE,
CaMOCTOSITeNIbHbIE, ~ OOOCHOBaHHbIE,  ApPryMEHTUPOBAHHbIE  CYXJEHUS,  JOIMycKas
HE3HAYUTEJIbHbIE OMIMOKH Ha JOMOJHUTENbHbIE BOIPOCHI.

3 PaGora BbImomHEHa NOMHOCTHIO. CTyAEHT BIAJEeT TEOPETHUECKHMM MAaTEpHUaloM Ha

MUHUMAaJbHO JONYCTHMOM YPOBHE, MPUCYTCTBYIOT HE3HAUMUTEIbHbIE OLIMOKH IpHU
ONMMCAaHWU TEOPUH, HUCIBITHIBAET 3aTpyAHEHHs B  (QOPMYJIUPOBKE COOCTBEHHBIX
000CHOBAaHHBIX U apryMEHTUPOBAHHBIX CYXACHUH, JOMycKas He3HAYUTeNbHbIE OIMIMOKU Ha
JIOTIOJTHUTEIbHBIE BOMPOCHI.

2 PaGora BwImONHEHa HE TOMHOCTHIO. CTYACHT NPAKTHYECKH HE BIIAJCET TEOPSTUYCCKUM
MarepuajgoM, JOIMyCKas OIMMOKH IO CYIIHOCTH paccMaTpUBAEMBIX (0OCYKIAEMBIX )
BOTIPOCOB, HCIIBITHIBACT 3aTPYIAHEHUS B (HOPMYIHPOBKE COOCTBEHHBIX OOOCHOBAHHBIX M
aprYMEHTHPOBAHHBIX CYXXJCHHH, IOMYyCKAaeT ONIMOKK TPU OTBETE HA JONOJHUTEIBHBIC
BOTIPOCHI.

NuauBuayaibHoe JoMalliHee 3a/1aHUe

Hean 3apanus: [IpuoOpeTeHne NMpakTUYECKUX HABBIKOB MO (DOPMYIHMPOBAHUIO
MOp(OJOTHYECKUX  XapaKTEPUCTUK  MHUKPOOPTaHM3MOB,  OCHOB  (PU3HUONOTUU
MUKpPOOPTaHM3MOB B CTOYHBIX BOJAX, WX AHAJIM3y W HCIOJH30BAHUIO IS TPUHATHS
pelIeHnid B Mpoleccax OYMCTKH CTOYHBIX BOJ.

Crpykrypa pa6orbl. [Ipaktuueckoe 3amaHWe — OTO peHIeHUE 3a7ad 10
paccMaTpuBaeMbIM paszzienaMm (001mas MUKpOOHMONOTHs, CAaHUTapHAsT MHUKPOOUOIOTHSA,
MUKpPOOPTaHU3MbI B CHCTEME >KMBOTHOTO MHPA, MPOIECCH CAMOOYHUIIICHUSI BOJIOEMOB,
aHaJIN3, TPUHIIAIIEI CHCTEMATUKH B CUCTEME JKUBOTHOTO MHUPA).

Odopmiienne HHAUBHUAYAJBHOTO JoManIHero 3aganus. 1JI3 npegocrapisercs
MPETIOIaBaTEeNIO I IPOBEPKH B JIBYX BHJIAaX: OTUET, HA OyMakKHBIX JIHCTaX B (popmare
A4, u B Buae (QalioB, colepkKallUX pEHIeHUE MNPAKTUYECKUX 3ananuil. OTdeT
VHJIMBUYaJbHOTO JOMAIIHETO 3aJaHUsl JOJDKEH HMETh CIEIYIOIIYK CTPYKTYpY:
TUTYJIBHBIN JIUCT; COJICPKAHUE; TEOPETUUECKOE 3aIaHUE; MPAKTUYECKAS YaCTh; CIIMCOK
WCNOJIb30BAHHOM JTepaTypbl. Pemenue 3amau M3 DOmKHO CONMPOBOXKIATHCS




HEOOXOAMMBIMU KOMMEHTAPUSAMH, T.€. BCE OCHOBHBIE MOMEHTBHI MPOLECCA PEIICHHS
3a/layd  JOJDKHBI OBITh PAcCKpbITBl M OOOCHOBaHbl HAa OCHOBE COOTBETCTBYIOIIMX
TeopeTndeckux nonoxxenuil. Cpok cnaun MJI3 onpenensercs npenoaaBareaeM

Tunosuvle sapuanmol 3a0aHull

Bapmuanr 1.
Tema pedepara. Bona u ee coiictBa. Jlucnepcusie cuctemsbl. Komnonasl

3agaua 1. /[ng OakTepHOJIOTMYECKOTO aHajau3a yepe3 MeMOpaHHble (DUIBTPHI
npoduinbTpoBano 10 mi Boasl 500 Mi XJopupoBaHHOW BOAbI. OmnpenenuTb KOJIu-
uHACKC U 3(PPEeKTUBHOCTH Mpolecca 00e33apaKMBaHus, €ClId MPU BbIPAIIMBAHUU HA
cpene DH/I0 B MEPBOM ciiyyae Ha QuiibTpe 0OHapykeHO 28 crnelupruyeckux KOJIOHUM, a
BO BTOPOM- 3. OLEHUTh NPUTOAHOCTH TAKOW BOJIbI JIJISl MUTHEBBIX LiEeTEH

3agaya 2. CpaBHUTH KayeCTBO BOJbI JBYX HCTOYHHUKOB IO TPHUBEIECHHBIM
JaHHBIM  (JaHHBIE  BBIIAIOTCSA  NpernojaBareieM s KaXIoro  CTyAeHTa
WHIUBU]TYaJIbHO).

Bapuanr 2.
Tema pedepara TeopeTnueckre OCHOBBI ITPOLIECCOB OYUCTKH NMPUPOIAHBIX U
CTOYHBIX BOJ

3apaua 1. [lo 7aHHBIM CaHUTAPHO-XUMHYECKOTO aHAIM3a OIEHUTE COCTaB JBYX
poO CTOYHOM BOJIBI

IToka3zarenb, Mr/a 1 mpoba 2 mpoba
XIIK 370 380
BIIK moxn 290 195
B3Beniennsie BemiecTsa 240 110
IToTepu npu npokanuBanuu | 156 99
Ocenaromiye BeliecTna 160 20

27 50
dochartsr (P) 3,5 0
Cyxo# ocTaTtok 800 820

3agaua 2.

HpoaHaJII/IBI/IpOBaTB CAHUTAPHO-XMMHNYCCKHUC  II0KA3aTCIN CTOYHOI BOJBI,
npcacTaBJICHHBIC B Ta6J'IHHe, rac AdaHbl ITOKA3aTCIIM 34 OAMH MCCALl 9KCILTyaTalluu
OYHUCTHOM CTaHIONKU - CPCAHUC U3 TPCX CPCAHCCYTOUYHBIX aHAJIN30B. JInBHEBBIC CTOKU
Ha OYUCTHYIO CTAHIHUIO HC ITIOCTYIIAIOT.




| Crounan Boaa
______________ Sl S
NOCTYNUBLUAA H3 CTaH- NOCNE OHNCTKY
uno
Noka3zavens e B i e
Ge3 noGas-| c no6as- | Mexanu4ecKon| Guonorn-
neHunA NeRKhIM YecKOon
B Hee
nnom
Temnepartypa, °C 15,1 ~ 145 145
pH 7.4 - 78 /.7
Ocepsiowne BewecTsa, g
Mrin:
no o6wemy 53 - 19 -
“  macce 126 154 54 -
B3seuweHHele BewecTaa,
Mr/n:
npu 105 °C 198 224 115 135
“  NPOKaNKBAHKK 147 - 84 8
BNK 5, mr Oy/n:
HaTyPanbHOW NPobb! 192 & 154 12,
NPO6hi, OTCTORHHOW 126 - 118 9.2*
8 UUnNMHApe
XK, mr O3/n 380 4 = - 178
docpop (8 nepecvere 81** - 7.1 18
Ha P05, Mr/n
A3sot, mr/n:
ob6uwni 36** % - 29
AMMOHHAHBIN 28 - 27 26
HUTPATHLIA 0 = - 1.1
HUTPATHLIN o - - 0
ApupopacTeopuMeie Be- 63 = Z 12
utecTaa, mr/n
CNAB, mr/n 3,5 — - 2.4
Xnopuasi, Mr/n 108 - 108 115
MHeneso, mr/n 5,6 - 49 OR
YUCNo KONOHUR, Thic/Mit;
na MOA 950 . 424 58
“ 3mpo 75 - 29 54
Pacreopensmii kucnopoa, 0 - - 5,7
Mmr/n

/

* flpoBa NpodunbTPOBaHHAA Yepe3 Gy MaXkHbii unbTp.
** MNpo6a, OTCTOGHHAA B UKNKHADE.

Kpurepuu onieHuBaHUsI HHAWBUIYAIBHOTO JOMAITHETO 3aJaHHUS.

Ouenka | Kputepuu onenuBanust

5 PaboTa BBINOJIHEHA MOJHOCTBIO. HpaKTI/ILIeCKaﬂ YaCThb BBIIIOJHCHA B IIOJIJHOM 06T>€Me, JJIA
KaXJI0M 3amauu IMMOJIYUCHBI IMPABUJIBHBIC OTBCTHI U CTYACHTOM C(bOpMy.]'II/IPOBaHBI IIOJIHBIC,
000CHOBAHHBIE H APTYMCHTHUPOBAHHBIC BbIBOJBI. OQ)OpMHeHI/Ie 3aJaHUM  TOJHOCTBIO
COOTBCTCTBYCT NPCABABIIAACMBIM Tpe60BaHI/I${M.

4 PaboTa BBINOJIHEHA MMOJHOCTBIO. HpaKTI/I‘leCKaH 4aCTb BBIIIOJHCHA B IIOJJHOM O6’beMe, JJIA
KaXJI0M 3a1a4u IMMOJIYUCHBbI IPABUJIBHBIC OTBCTHI U CTYIACHTOM C(bOpMy.]'II/IpOBaHBI BBIBOJbI.
O(i)OpMJ'IeHI/Ie 3aJjaHUN B LIEJIOM COOTBCTCTBYCT NPCABABIIACMBbIM Tpe60BaHI/I$IM.

3 PaGora BEITIOIHEHA MOJHOCTHIO. HpaKTI/I‘leCKaH YacTh BBHINIOJIHEHA B IIOJHOM OOBEME C
HE3HAYUTEIIbHBIMH OIINOKAMU | CTYACHTOM Cq)OpMy.]'II/IpOBaHBI BBIBOJbI. O(I)OpMJ'ICHI/IC
3aJIaHHi B IIEIOM COOTBCTCTBYCT MPECABABIISICMbIM Tpe6OBaHI/I$IM.

2 PaboTa BbInonHeHa He MOMHOCTHIO. [IpakTHyeckas 4acTh HE BBINOJIHEHA B MOJIHOM 00beMe,
He chopMyIrpoBaHbl BbIBOJbL. OdopmiieHne 3aaHuil HE COOTBETCTBYET MPEAbSIBISIEMbIM
TpeOOBaHUSIM.

HpOMe)KyTO‘lHaSI aTreCralma OCYIICCTBILICTCA B KOHIOC CEMCECTpa, B 6




ceMecTpe B popMe 3aueTa.

3a4yeT BKJIIOYAET 2 BONPOCA TEOPETUUECKON YacTu. [l MOArOTOBKU K OTBETY Ha
BOIIPOCHI OMJIETa, KOTOPBIM CTYJEHT BBITACKUBAET CIy4allHbIM OOpa30M, OTBOJMTCS
BpeMs B IIpefiesiax 25 MUHYT.

Pacnipenenenue BONPOCOB MO OMiIeTaM HAXOAMUTCS B 3aKPBITOM JJisi CTYACHTOB
noctyne. KommiiekT OWieToB Il MPOBEACHUS 3a4eTa MO AUCIUIUIMHE €XKETOJHO
yTBEp)KJIAeTcss Ha 3acedaHuu Kadeapbl. 3adeT sBiIsSeTcs Haumbosiee 3HAYUMBIM
OLICHOYHBIM CPEJCTBOM M PELIAIOIIMM B UTOTOBOM OTMETKE YYEOHBIX JOCTHXKEHUU
CTYJICHTA.

Tunosoti éapuanm bunema

MHMUHOEBPHAYKH POCCUM
®OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIHIETI'O OBPA30BAHI
«BEJT'OPOJCKHI T'OCYJAPCTBEHHBINA TEXHOJIOTHYECKNN
YHUBEPCHUTET um. B.I'. LIITYXOBA»
(BI'TY um. B.I'. lllyxoBa)

Kadenpa TemnorazocHabkeHre ¥ BEHTUISAIIUS

Juciunnraa KoHTpoas KayecTBa BOJIBI

Hanpagsnenune 08.03 01 CtpouTenbcTBO

[Tpodumns BogocHabkeHne v BOAOOTBEACHIE

BUWJIET Ne 5

1. Ouenka kayecTBa MPUPOAHBIX W TEXHUYECKUX BOJ. JlabopaTopHO-TIPOM3BOJCTBEHHBIN KOHTPOJb
Ka4yecTBa BOJIBI.
2. MeToapl 00pabOTKH IPHUPOIHBIX BO/I.

YTBepkaeHO Ha 3aceqaHny Kadeapsl , TpoTokoJ No
(nara)

3aBenyromuii kKadeapoit / B.A. YBapoB




IlepeyeHsb BONPOCOB /ISl MOATOTOBKH K 3a4eTy

11\5?1 KomMmnerenius ConeprxaHue BOIPOCOB (TUIOBBIX 3aaHU)
1 OIIK-7 1. OuucTKa CTOYHBIX BOJI C TIOMOIIBI) MHKPOOPTaHU3MOB.

2. AdpoOHBIEC U aHAIPOOHBIE MPOIECCHI OUUCTKU CTOYHBIX BOJ

3. Hanwmure B o0mmeM BUJE YpaBHEHHS PEaKIUU, CHMBOIH3UPYIONIUE
MPOIIECC OYUCTKUA CTOYHBIX BOJI.

4. U3 KakuX XUMHAYECKUX COCAMHEHUA COCTOUT aKTUBHBIN HII?

5. Kak 3anucate B BuAe (OpPMYJIBI COOTHOIICHHE OCHOBHBIX
OpraHOTE€HOB B HJIE.

6. buolieHo3 aKTUBHOIO MJia

7. UYem omiMyYaeTcs COCTaB MHMKPOHACENEHHS AaKTUBHOIO uja OT
OuoIIeHO3a OMOIIJICHKH?

8. Kaxkue Tumbl B3aMMOOTHOIIICHHUH CKJIaBIBAIOTCS MEXIAY Pa3TuIHBIMU
BHIaMH MHUKPOOPTAaHU3MOB B aKTHBHOM HJie?

9. Yewm ornmuaercs ad3poOHBIN HIT OT aHAIPOOHOTO?

10. M3 xakux MUKpPOOPraHM3MOB CKJIaJIbIBaeTcsi OMOLIEeHO3 Bojjoema?

2 ITIKO-3, 1. Kakume oOcHOBHblE (U3NYECKHE TIOKa3aTeJd KayecTBa  BOJBI
HKP-1 CYILIECTBYIOT?

2. Kakue 3HaueHus ¢u3MuecKux TIOKazaTejael KauecTBa  BOJIBI
HOPMUPYIOTCS?

3. Uro Takoe mieno4HOoCTh BOabI? Kakne BHABI IICIOYHOCTU OBIBAIOT,
YeM BBI3BaHEI?

4, Yrto Takoe KHMCIOTHOCTH BOABI? Kakme BHIBI KHCIOTHOCTH BOJEI
OBIBAIOT ¥ YeM OHU BBI3BAHBI?

5. Kakme OakTepuu UIrpalOT OCHOBHYIO pPOJb B  OKHCICHUH
OPraHMYEeCKUX BEIIECTB CTOYHOW BOJIBI B MPOIIECCE OUUCTKHU?

6. HazoBute  OCHOBHBICE  (PU3UKO-XUMUYECKUE  XapPaKTEPUCTUKH
aKTHBHOTO HJjia

7. CoopyxeHus i1 OYUCTKH CTOYHBIX BOJ B a’pOOHBIX YCIIOBHSX.
buodunbtpel. AspoTeHku

8. CoopyxeHus s 00pabOTKH Ocajaka CTOYHBIX BOJ B aHa’dPOOHBIX
ycioBUsIX. [IByXbApyCHBIN OTCTOMHUK. MeTaTeHKHU.

9. Ilo xakuM IMOKa3aTelIsIM OLICHHMBACTCS BO3MOXHOCTH OHMOJIOTHYECKOM
OYHCTKU CTOYHBIX BOJI

10. B yem OTJIMYMS 3KOCHUCTEM OYMCTHBIX COOPYKEHHH OT MPHUPOIHBIX
aHaJIoroB?

11. B 4eM JOCTOMHCTBA M HEIOCTAaTKH aHA’pOOHOTO OKHCJICHUS
3arpsi3HEHUN ?

12. Kak  Bamsier  Temmeparypa cOpakMBaHUST Ha  CaHUTApHO-
MHUKPOOHOJIOTHYECKHE XapaKTEPUCTUKH COPOKEHHOTO ocaaka?

13. Kak BIUSIIOT Ha BOJOEM pPa3UYHbIC BUJIbI JCSITEIHLHOCTH YEJIOBEKA:
cOpOC CTOUHBIX BOJ, CTPOUTENIBCTBO MIOTHH, CYJIOXOJICTBO U T.1.7

14. JlaiiTe XapaKTepUCTUKY OaKTepHsIM, OCYIIECTBISIONIUM KUCTYIO a3y
OpOKeHUS

15. Turuennyeckue TpeOOBAHMS K KAa4eCTBY BOJBI CHCTEM IUTHEBOTO
BOJIOCHAOKEHUS

16. Kak HOpMmupyeTrcs coaepkaHue aMMuaka B Boje BojgoeMoB? Kakumu
METOJAMH ONpPENENsETCS COJEp)KaHHEe aMMHUaKa B HCCIIETyeMOu
BOJIE?

17. Kak ycTpaHsIOTCS MeEHIalouuMe BellecTBa MpPU  ONpPEACSICHUH
aMMHaKa?

18. Ha yemM OCHOBaHO oOmpeneieHUuEe a30Ta HUTPUTOB B HCCIEAYEMOM

BO,I[e? Hpel{eHLHO-ﬂOHYCTI/IMaH KOHIOCHTpAIusg a30Ta HHUTPUTOB B




19.

20.

21.

22.

23.

24,
25.

26.

BOJI€ BOJIOEMOB?

UYro Takoe mnporecc HUTpU(UKAUK U ASHUTPUPUKAITHN?

Uem 00yCIIOBICHO coAepKaHWe CyIb(aTOB B CTOYHBIX BOAax?
[IpenenpHO-HOMyCTHMAass KOHIIEHTpaUusi CyJib(aT-uOHOB B BOJE
BOZI0EMOB?

[IpenenpHO-HOMyCTHMAass KOHIEHTPALUsl XJOPWI-UOHOB B BOJE
BOJOEMOB?

OT 4ero 3aBUCUT KOJUYECTBO XJIOPHIOB B TPUPOTHON, TEXHHUECKON
Y CTOYHOH BOJAx?

Kak BIusIOT MOHBI jKeie3a Ha OpraHoNNTUYECKUE CBOICTBa BoAbl? B
KaKoi BoJie 0c000 BBICOKOE COJIEp)KaHMe Keme3a?

JUJ1s1 9ero UCTONb3yeTCsl XJIOP B TEXHOJIOTUH OYMCTKU CTOYHBIX BOJ?
Ot kakux (aKTOpPOB 3aBUCUT HEOOXOAMMAas J03a XJOpa M Kak OHa
BbIOMpaeTcs?

Kakne moxazaTeny XapaKTepH3yIOT 3arps3HEHHOCTh CTOYHOH BOJIBI
OpPTraHUYEeCKUMH BEIECTBAMU ?

Kpurepun oueHuBaHus 3ayera

OneHka Kputepuu onennBanust

3auer He | CTyIEeHT OTBETHJI Ha BOIPOCHI Omiieta ¢ HEOOIbIIMMHU HETOUHOCTSIMH. CTy/AEHT BiajieeT
claH TeopeTH4YeCKUM MaTteprasioM. OTBETHII HAa JOTIOJHUTEIbHbIE BOIPOCOB.

3auder He [Ipu oTBeTe Ha BOmpoCH OMiIeTa CTYACHT MPOJIEMOHCTPUPOBAI HEAOCTATOYHBIA YPOBEHD
cliaH 3HaHui. Ha gonosiHuTeNbHBIE BOMIPOCHI 3aTPYAHSIETCS OTBETHUTb.




5.4 Onucanue KpUTEpHeB OLCHUBAHUS KOMIIETEHIIUI M IIKAJIbI OLlCHMBAHUSA

[Ipu mpomMexxyTouHO#l aTTecTanuu B (popMme aud@PepeHIrnpoOBaHHOIO 3ayera,
UCIIOJIB3YETCs ClIeAylollas IIKajda OLEHUBAHMS: 2 — HEYAOBIETBOPUTENIbHO, 3 —
YIOBJIETBOPUTENBHO, 4 — XOPOIIIO, 5 — OTIUYHO.

Kpureprsamu orieHuBaHUA JOCTHKEHUI ITOKA3aTeNEH ABISIIOTCS:

HaumenoBanue mnokasareis Kpurepuit ouennBanus
OLIEHUBAHUS Pe3yIbTaTa
00y4eHHSs IO TIPAKTHKE

3HaHus 3HaHUE TEPMHUHOB, ONPEAEICHUM, OHITHM

3HaHWE OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOLIEHUH, IPUHIMIIOB

O06beM 0OCBOCHHOTO MaTepuasia

[TonHOTa OTBETOB HA BOIIPOCHI

YeTKOoCTh M3JIOKEHUS. M MHTEPIIPETAllUY 3HAHUI

VYmenue VYMeHne HCIoJIb30BaTh TCPMHHBI, ONPCACTICHU A, IOHATHUA

VYMeHne HCIonab30BaTh OCHOBHBIC 3aKOHOMCPHOCTH, COOTHOLICHH,
ITPHUHIIUIIbI

O06bemM 0OCBOCHHOTO MaTepHasia

CrnocoOHOCTh NOJTHOCTBIO OTBEUATh HA BONPOCHI

CriocoGHOCTh YETKO M3JIaraTh U HHTEPIPETHPOBATh 3HAHUS

Bnanenue Brnanenue 3HaHUSIMU, TEPMUHAMU, ONPEACIICHUSIMH, TOHSITUSIMHA
Bnanenue 3HaHUSIMH OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOIIEHUH,
TIPUHITUIIOB

O0beM OCBOCHHOTO MaTepHasia

ITomHOTa OTBETOB HA BOMPOCHI

YeTKOCTh M3JI0KEHHSI M MHTEPIPETALIMY 3HAHUN

OHGHK& NpernoAaBaTCJicM  BBICTABIIACTCA  HMHTCTPAJIBHO C y‘IéTOM BCCX
IoKasaTejae u KpUTCPHUCB OLICHUBAHMA.

OL;@HKCZ cqbopmupoeaHﬂocmu KOMnemeHuuﬁ no noxkazameJto 3HAHUAL.

Kpumepuii Yposenwv oceoenus u oyenxa
2 3 4 5
3nanue mepmunos, | He 3naem mepmunos |3naem mepmunsl u  |3Haem mepmunsi U |3naem mepmunsl u
onpeodenenuil, u onpedenerui onpeoenenus, Ho onpeodenenus onpeoenenus, Modlcem
NOHAMULL donyckaem KOPPEeKmHO
HemoYyHoCcmu cqbopmyﬂupoeamb ux
popmynuposox CamMOCMOsMenbHO
3nanue ocnosnvix |He 3naem ocnoeuvle |3naem ocrosmvie 3naem ocnosmvie  |3naem ocHosHbie
3aKOHOMEpPHOCMEl, |3AKOHOMEPHOCMU U |3AKOHOMEPHOCHIU, 3AKOHOMEPHOCMUY,  |3AKOHOMEPHOCHU,
coomuowenuti, |COOMHOULCHUS], COOMHOULCHUS, COOMHOULEHUS, COOMHOWLEHUS, NPUH-
NPUHYUNOE NpUHYUNL npuHyunbl NPUHYUNBL ROCIPO- |YUNDbL NOCIPOCHUSL
nocmpoOerusl 3SHaHuu nocmpoenus 3HAHUU |eHUA 3HCIHML7, ux 3HaHulZ, moacem
UHmMepnpemupyem u |CamoCcmosmenbHo ux
ucnov3yem ROIYYUmMb U
UCNONB306AMb
Ob6vem oceoennozo | He snaem 3naem monvko 3naem mamepuan |Obraoaem meepovim u
Mamepuana BHAYUMENbHOU OCHOGHOU MAMeEPUA | OUCYUNIUHBL 8 NOJIHLIM 3HAHUEM
vacmu mamepuana | OUCYUNTUHDBL, He 0oCmamouHoM Mamepuana OUCyuniu-
OUCYUNTIUHD yeeoun e2o oemareti | obveme Hbl, enaoeem OONoHU-
MENbHLIMU 3HAHUSMU
Tonnoma omseemoes |He oaem omeemol na | /laem nenoanvie Jlaem omseemvl Ha |[{aem nonnvie,
Ha 60npochl OONLUIUHCMEBO omeemul Ha 6ce 80NPOCHL, HO HE BCE |PA3BEPHYMbLE OMBENbL
80NpPOCO8 80NPOCH - nojHvie HA nocmaesientble




B80NpoCsl

Yemxocmob
UBTIOJICEHUS U
uHmepnpemayuu
3HAHULL

HU3znacaem snanus 6es

H3znazaem 3nanus c

H3znacaem 3nanus

H3znacaem 3nanus 6

unmepnpemupyem
3HAHUA

HemoYHOCU 8
UBTIOHCEHUU U
unmepnpemayuu
SHAHUU

no cywecmay
usnazaem 3HAHUsL

02uyecKol HAapyWeHUsMU 8 Oe3 Hapywienuti 6 |102U4ecKOll
nocneo0osamenn- 02utecKol J102U4ecKou NOC1e008amelbHOCU,
Hocmu nocjze()ogamejzb- nocnedo@ameﬂb- CaAMoCmoAmenbHoO Ux
Hocmu Hocmu uHmepnpemupys u
aHanuupys
He unnmocmpupyem | Boinoansem Buinoansem Buinoansem
U3n0d4CeHUe NOACHAIOWUE CXeMbl | NOACHAIOWUE NOACHAIOWUE PUCYHKU
NOACHAIOWUMU U PUCYHKU PUCYHKU U CXeMbL |1 CXeMbl MOYHO U
cxemamu, pucymnkamu| HeopedicHo u ¢ KOPPEKMHO U AaKKypamHo,
u npumepamu owubKamu NOHSIMHO \pacKpsleas nojinomy
CEOEHHBIX 3HAHUU
Heesepno uznazaem u | onyckaem I'pamomuno u | I pamommno u mouro

uznazaem sHaHusl,
denaem
CaMoCmosmenbHble
6616000l

OZ/;QHKCZ Cd)OpMMpO@CZHHOCWlM KOM}’lemeHl/ﬁ/llj no noxazamento Ymenus.

Kpumepuii Yposenwv ocsoenus u oyenxa
2 3 4 5
VYMenme He ymeem Ymeem Ymeem Ymeem ucnonvzosame
HCIOABb30BaTh UCNONBL308AMb UCNONIL308AMb UCNONIL308AMb mepMuHbl U
TEpPMUHEI, mepmuHul U mepmuHbl U mepMuHbsl U onpeodenenus, Moicem
onpesieNeH s, onpeoeneHust onpeoenenus, Ho onpeoenenis KOPPEKMHO
IOHSITHS donyckaem cghopmynuposamo ux
Hemounocmu CaMoCmosamenbHo
dopmynuposox
YMenue He ymeem Ymeem Ymeem Ymeem ucnonvzosame
HCIIONB30BATE | UCNONIb306amb UCNONIL308AMb UCNONIL308AMb OCHOGBHbIE
OCHOBHBIE OCHOBHbBLE OCHOBHbBLE OCHOBHbLE 3AKOHOMEPHOCTIU,
3aKOHOMEPHOCTH, 3aKOHOMEPHOCMU U |3aKOHOMEPHOCII, 3AKOHOMEPHOCMU, — |COOMHOUIEHUS, NPUH-
COOMHOUEHUS, COOMHOWEHUS, COOMHOUEHUS, Yunvl NOCMpPOeHUs.
COOTHOILIECHUS, N
npuHYUnsl npUHYUNbL NPUHYUNBL ROCIPO- |3HAHULL, MOJICEM
HPUHIAIIBI nocmpoenus, suanull  |\pocmpoenus snanuii (€HUSL SHAHUT, UX  |cAMOCMOSAMETLHO UX
UHmMepnpemupyem u |Noayyums u
UCNOIb3yem UCNONB308AMb
O0BeM He cnocoben k Cnocoben k Cnocoben k Obnadaem meepovim u
OCBOEHHOI'O 0CBOEHUIO 0CBOEHUIO MOIbKO 0CB0€eHUIO NOJHBIM SHAHUEM
MaTepuana 3HAUUMENbHOU OCHOBHOU Mamepua | mamepuaia Mamepuana OUCYuniu-
vacmu mamepuana OUCYUNTIUHDL, He OUCYUNTUHDL 6 Hbl, enaoeem OONnoIHU-
auCZ/;unﬂMHbl yceouj eco oemanetl | QocmamoyHom MEeNbHbIMU SHAHUAMU
obveme
CnoocoOHocTh |He oaem omsemul na | [Jaem nenonmvie Jlaem omseemvl Ha |[{aem nonnvie,
[IOMHOCTBLIO OONBUUUHCIMEBO omeemul Ha 6ce B0NPOCHL, HO He BCe |PaA3BepHYmble OMEenbl
OTBEYaTh Ha 80NpOCO8 80NpOCHI - noHble HA NOCMAG/IeHHble
BOIIPOCHI 6onpocel
CriocoOHOCTL  |[HM3n1azaem snanus b6e3 |Mznazaem snanus ¢ |Mznacaem snanus | Mznacaem snanus 6
YeTKO M3Jarath u |102U4eckot HapyueHUsMU 8 Oe3 Hapyuierull 8 NI02UYeCKOoll
WHTEPIPETUPOBATH nocnedosamernv- l02uyecKkotl 02UYECKOl noCne008amebHOCHU,
SHAHUS Hocmu nociedosameinb- nocnedosamens- CaMOCMOAMENbHO UX
HOCmIU HoCmu uHmepnpemupys u
aHanuzupys
He cnocoben Cnocoben Cnocoben Buinonusem
ULIFHOCMPUPOBAMb BbINONIHAMNb BbINOIHAMNb NOSACHAIOWUE PUCYHKU
NOACHAIOWUMU NOACHANWUE CXEMbL | nosiICHAIOWUEe U cCxemvl mo4yHo U

U PUCYHKU

AaKKYpamHo,




cxemamu, pucynKkamu

HEeOPedNCHO U ¢

PUCYHKU U CXEMDbL

|packpuleéas noaHomy

unmepnpemupyem
3HaHUs

HemoYHOCMU 8
UBTIOCEHUU U
uHmepnpemayuu
SHAHU

no cywecmey
usnazaem 3HAHUs.

u npumepamu owubKamu KOPPEKMHO U VCBOEHHBIX 3HAHUTL
HOHSIMHO
Hesepno uznazaem u | [lonyckaem I'pamomuo u | I pamomno u mouno

usnazaem 3sHaHusl,
denaem
CamMocmosimenoHble
6616000l

Oyenka cgpopmuposannocmu KomnemeHyull no nokasamento Braoenus.

Kpumepuui Yposenwv oceoenus u oyenxa
2 3 4 5
Bnangenue He enadeem Bnaoeem Bnaoeem Bnaoeem mepmunamu
3HAHUSIMH, mepmuHamu u mepmuHamu u mepMuHamu u U onpeoeneHusIMU,
TePMUHAMH, onpeoenreHusIMU onpeoeneHusMU, HO  |onpedenreHUsIMU MOJICEM KOPPEKMHO
OITpEICIICHUSAMHU, donyckaem cghopmynuposanms ux
TOHSITHSIMH Hemo4Hocmu CamoCmosamebHo
Gdopmynuposox
Biagenue He eraoeem Braoeem ocnosnvimu|Braoeem Braoeem ocroenvimu
SHAHHUSIMHU OCHOBHBIMU 3AKOHOMEPHOCMAMU |OCHOBHbIMU 3AKOHOMEPHOCIAMU U
OCHOBHEIX 3AKOHOMEPHOCAMU U |1 COOMHOMWEHUAMU, |3AKOHOMEPHOCMAMU |COOMHOWEHUSIMU,
3AKOHOMEPHOCTEi, COOMHOUEHUAMU, npunyunamu ) U COOMHOWEHUAMU, |NPUHYUNAMU )
COOTHOHIGHI/II\/’I npurHyunamu 3 nocmpoenus 3HaHuu npuryunamu nocmpoenus 3HaHuu,
> |nocmpoenus 3nanuil nOCMpOeHUs. Modicem
HPUHITAIIOB SHAHUU, UX CAMOCMOSIMENbHO UX
UHmMepnpemupyem u |noayyums u
UCNOIb3Yem UCNONIL308AMD
O0BeM He snaoeem Braoeem monvko Bnaoeem Obradaem meepovim u
OCBOECHHOTO BHAYUMENbHOU OCHOBHBIM Mamepuaiom NOJHbIM 3HAHUEM
Marepuaia YACMvIo Mamepuaia | Mamepuaiom OUCYUNTUHDL 8 mamepuana OUCYuniu-
OUCYUNTUHDBI OUCYUNTUHYL, He 0oCmamouHom Hbl, 671a0eem OONOIHU-

yceoun e2o oemanell

obveme

MENbHbIMU SHAHUAMU

TlonHoTa oTBETOB

He 0aem omsemvt na

Jlaem nenonnvle

Jlaem omeemuwi nHa

\/laem nonnvie,

Ha BOIIPOCHI OONBUUHCMBO omeemol Ha 6ce 80NPOCHL, HO HE 8CE |PA3BEPHYMbLE OMBENMbL
80NPOCO8 80NPOCHL - noHble HA NOCMAesJIeHHble
80NPOCHL
YeTKOCTb Braoeem snanusmu  |Braoeem snanusmu c|Bradeem snanusamu |Bradeem 3uanusmu 6
H3H0KEHUS U 0e3 102uyecKoil HapyueHUsAMU 8 be3 napyuienuil 6 NI02UYECKOlL
MHTEpIIPeTALIN nocneoosameinb- Jl02uyecKkotl J102UYECKOU nOCne008ameIbHOCIU,
3HAHUUI Hocmu nocneoosamens- nocnedosamerv- CaMOCMOAMENbHO UX
Hocmu Hocmu uHmMepnpemupys u
ananusupys
He cnocoben Cnocoben Cnocoben Buinoausem
UILTHOCMPUPOBAMb BbINOIHAMb BbINOAHAMb NOsICHAIOWUe PUCYHKU
NOACHAIOWUMU NOACHAIOWUE CXeMbl | noscHAwue U cxemvl mMOoYHoO U
cxemamu, pUCyHKamu | U pUCyHKu PDUCYHKU U cXeMmbl  |GKKYPAMmHO,
u npumepamu He6pe:»cno uc KOppeKmmo u pPAcKpbledsl nojiHonty
owubKamu NOHSIMHO VCBOEHHBIX 3HAHULL
Hegepno uznacaem u | [onyckxaem I'pamomno u | I pamomno u mouno

uHmepnpemupyem
SHAHUSL

HEemo4YHOCmuU 6
UBJIOJHCEHUU U
uHmepnpemayuu
3HAHU

no cyujecmey
u3nazaem 3HaAHUs

usnazaem sHanus,
Ooenaem
CamocmosimensHble
6616000l




7 MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHHUE

6.1 MarepuajbHO-TEXHHYECKOE 00ecreyeHue
CneunanuizupoBaHHas jgadopaTopus — BoaomoAroTOBKM M OYUCTKH CTOYHBIX BOJ,
o0opyZ0BaHUE Ji TMPOU3BEICHUS CAHUTAPHO-XMUMHYECKHUX U OaKTEPUOJIOTUYECKUX
aHANIM30B. YCTAHOBKM W CTEHABI JUIsl MpOBeAeHUs JadopaTopHbIX pador. Ilmakarsl,
aTyiachl, HEOOXOIMMas JIUTEPATypa U IPYroil HarjasJHbIM MaTepual.

7.2 JInueH3uoHHOE U CBOOOTHO pacnpoCcTPaHsieMoe MPOrpaMMHoOe obecredenue
[Mporpammubie komIuiekchl «Autocady, «MS Wordy

6.3 IlepevyeHb y4eOHBIX U3IaHUI M Y4eOHO-METOAMYECCKUX MATEPHAJIOB
1. Kontpons kauectBa Bojabl: yueb. / JI.C. Anekcees. - 3-¢ usl., nepepad., u gor. - M. :
Nudpa-M, 2004. - 153 c. - (Cpeanee npodeccuonanbHoe oopazoBanue). - ISBN 5-16-
001970-7 : 74.38 p. YAK  628.1/.3(07)
2. Xumus Bonbl U Mukpoouonorus: yueo. / A.JI. Usuatos, B.1. Manos. - M. : Uudpa-
M, 2006. - 217 c. - (Cpennee npodeccuonaibHoe oopazoBanue). - ISBN 5-16-002421-2
:120.47 p.VJIK 543.3(07) 628.1(07)
3. Kontponb kadecTBa BOJbI : yueOHOe nmocodue / A.U. Anudanosa. — benropos: uzn-
Bo bI'TY, 2013. — 104 c.
4. Xumus BoJibl U MUKpoOHoJorus : yuedHoe nocooue / A.M. Anudanoa. — benropon:
m3a-so BI'TY, 2013. — 76 c.
5. KonTtposnp kadecTBa BOJIbI: METOJAMYECKHE YKa3aHUS K BBITIOJHEHHUIO JTAOOPATOPHBIX
pa6ot / coct.: A.N. Anudanosa, B.M. Kupees. — benropon : uzn-so bI'TY, 2015. — 22
C.
6. XuMmHus BOAbl M MHUKPOOHMOJOTHSA : METOJAMYECKHE YKa3aHWs K BBIMOJIHEHUIO
naboparopHbix padot / coct.: A.W. Amudanoa, B.M. Kupees. - benropon : u3a-Bo
BI'TY, 2015. - 28 c.
7. CaulluH 2.1.4559-96 IluthbeBas Boma W BOJOCHAOKEHHWE HACEIIEHHBIX MecT. M.
I'ockomcansnuaemuanzop Poccun. 1996 r.
8. 'OCT 2874982. Boma nutheBas. ['uruenuueckue TpeOOBaHUS U KOHTPOIb 3a
kadecTBOM. ['ocynapcrBeHHblii komMuTeT CCCP mno crangapram. M. M3maTenbcTBO
crtangapToB. 1982 r.
9. CnpaBo4yHUK MO CBOMCTBaM, MeTojaM aHanu3zaum ouncTke Boabl. Y. 1,2. Kues.
HaykoBa nymxka. 1980
10. JIamaeB b.®. CucreMbl BOJOCHA0KCHHUS M BOJOOTBEACHUS 3MaHUN [DIEKTPOHHBIH
pecypc]: ydebHoe mocobue/ JlsmaeB b.®., Kupunenko B.M., Hemobor B.A. —
OnekTpoH. TekctoBble naHHble. — CII6.: Tlomurexnuka, 2012. — 304 c¢. — Pexum
nocryma: http//www.iprbookshop.ru/15910. — 9B5C «IPRbooks»
11. KopmamoBa E.P. IIpoekTupoBaHue CHCTEM BOJOCHAOXKEHHUS U BOJOOTBEICHUS
3naHuil [DekTpoHHBIH pecype]: yueOHOoe mocobue/ Kopmamora E.P. — DnekrtpoH.
TEKCTOBbIC JaHHbIe. — lBaHOBO: IIBaHOBCKMH TOCYJIapCTBEHHBIM apXUTEKTYPHO-
ctpoutenbHbli  yHUBepcuTeT, OBC ACB, 2005. — 142 c. — Pexum jgoctymna:
http://www.iprbookshop.ru/17750. — OBC «IPRbooksy»
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YTBep:xkaenne paboyed nporpamMmmsbl 0e3 H3MeHEHHH

Pa6ouas nporpamma 6e3 n3aMeHeHui yrBepxkaeHa Ha 2020/2021 y4e6GHbIH rof.
[Tporokon Ne 11 3acenanus kadenpsl ot «21» mas 2020 r.
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YrBepxaenue padoueii nporpaMmmsl 6€3 H3MeHEHH I

PaGouas nporpamma 0e3 usmeHeHuit yrBepxkieHa Ha 2021/2022 yueOHbIiH ro.
IIporokon Ne 12 3acenanus kadenapsl ot «14» mas 2021 1.
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