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1. IIVITAHUPYEMBIE PE3YJIBTATBI OBYUEHUSA 110 AMCHUITJIMHE

Kon n HanmenoBanue
HauMEHOBaHUE MOKa3aTessi OLCHUBAHUS
Kareropus (rpymnma) Konx n HaumeHoBaHue
o MHAMKATOpa pe3yJibTaTa 00yueHus
KOMIIETEHIIHH KOMIIETEHIIUT
JOCTHIKEHUS IPU TIPOXOXKICHUN
KOMIICTEHITNH MIPAKTHKHU
[IpoexTHbIE [IKO-1.1 Br16op | CobecennoBanue, yCTHBIM
UCXOIHBIX  JTaHHBIX | OTPOC,
JUIS TIPOEKTUPOBaHUA | Tu(depeHInpOBaHHBIN
CUCTEMBI 3a4eT  Npu  3alIuTe
BOJIOCHA0KEHUS pacueTHO-TpaduuecKkoro
(BOJIOOTBEZICHMST) u VHUBUYy ATBHOTO
JIOMAILTHET O 3a/1aHus,
3a4yeT
[IKO-1.2 Boi6op | CobecenoBanue, yCTHBIM
HOPMAaTHUBHO- orpoc,
TEXHUYECKUX U | auppepeHnpoBaHHbIN
HOPMAaTHUBHO- 3a4eT  NpU  3alIuTe
METOAMYECKIX pacueTHo-TpaduyecKoro
JOKYMEHTOB st | ¥ WHIUBUAYAIEHOTO
IPOCKTHPOBAHUS JIOMAIITHET O 3a/1aHus,
CUCTEMBI WM | 3a4eT
COOPYKEHHI
BOJIOCHAOKEHUSA
(BomoOOTBEICHU )
[1KO-1.3 Bri6op | CobecenoBanue, yCTHBIM
[IKO-1 Cnoco6HOCTb p a Y
TUTIOBBIX orpoc,
BBITIOJIHATH PaOOTHI 110 .
TEXHUYECKUX nuddepeHInpoBaHHBIN
MIPOEKTUPOBAHUIO
cHOTEM (TEXHOJOTUYECKUX) | 3a4€T  TPU  3aIIUTe
pelIeHU  CHCTEMBI | pacueTHO-TPapHUUECKOro
BOJIOCHAOKEHUS U
BOJIOCHA0KEHUs u WHAUBHUIYAIBHOTO
BOJIOOTBE/ICHUS
(BOIOOTBEZICHHS) B | JIOMAIIIHETO 3a/1aHus,
COOTBETCTBUU c | 3a4er
TEXHUYECKUM
3aJJaHuEM
[IKO-1.4 Bri6op | CobecenoBanue, yCTHBIN
TUIIOBOT'O orpoc,
KOMIIOHOBOYHOT'O b depeHInPOBaHHBIN
pellleHHsT  CHUCTEMBI | 3aUe€T  TpU  3alUTe
(coopysxeHuit) pacdeTHO-TpaduIecKoro
BOJIOCHAOKEHUs u WHIUBHUIYaILHOTO
(BOJIOOTBEICHHST) JIOMAIITHET 0 3a/1aHus,
3a4yeT

ITKO-1.5 Pacuet u
BBIOOD
TEXHOJIOTUYECKOTO
o0opymoBaHus AJs
COOPYKEHUS
BOJOCHAOKEHUs
(BOJIOOTBEICHHSI )

CobecenoBanue, yCTHBIH
orpoc,

b depeHInPOBaHHBIN
3a4eT  OpU  3aluTe
pac4yeTHO-rpapuuECKOro
u WHIMBHy IbHOTO
JIOMAITHEero 3aJIaHu,
3a4eT




ITIKO-2 Cnoco6HOCTE
BBIIIOJIHATH pa6OTbI 110
MIPOEKTHPOBAHHIO
CUCTEM
BOJOCHA0KEHUSA 51
BOJIOOTBEICHUS

[IKO-2.4 Pacuer
OCHOBHBIX
TEXHOJIOTUYECKUX

napameTpoB paboThI
CHUCTEMBbI
(coopysxeHuit)
BOJIOCHA0KEHUs
(BOJIOOTBEICHMST)

CobecennoBanue, yCTHBIN
or1poc,

G hepeHIIUPOBAHHBIN
3a4eT  Opu  3allUTe
pacueTHO-TpadUIecKoro

u HHINBUAYAJIBHOT'O
JOMalIHET O 3aaHund,
3a4€CT

TIKO 2.5 Pacuer u

CobecenoBanue, yCTHBIN

BBIOOD o1poc,
TEXHOJIOTMYECKOTO b depeHInpOBaHHBIN
o0OpynoOBaHUSI Ui | 3a4eT  TIpU  3aluTe
COOpYKEHUS pacyeTHO-TpahuIecKOTo
BOJIOCHA0KEHUS 17§ WHIUBUIYTEHOTO
(BOZIOOTBEICHMS) JIOMAITHETO 3aJlaHM,
3a4er

[TKO-3 CLOCOGHOCTL I[IKO 3.5 Pacuer | CobecenoBanue, yCTHBINA

R OCHOBHBIX orpoc, }

06OCHOBAHIE TEXHOJIOTHYECKUX nuddepeHInpoBaHHBIN

MPOEKTHBIX PEIICHUI
CUCTEM

napameTpoB paboOTHI
CHCTEMBI

3a4eT  TpU  3aluTe
pacueTHO-TpaduIecKoro

COOPY KEHUS 51 HHIUBUIYAILHOTO
BOJIOCHAOKEHUS U (coopy ) JHBUILY
BOJIOCHAOXEHUS JIOMAIIHET O 3aJaHMUs,
BOJIOOTBEIECHUA
(BOTOOTBEICHUS ) 3a4er
W3bickaTensckue [IKP-1.4 Onenka | CobecenoBaHue, yCTHBINA

IIKP-1 CnocoGHOCTH
OpPraHW30BBIBATH U
IPOBOMTH PaOOTHI IO
WH)KCHEPHBIM
U3BICKaHUAM B cepe
BOJIOCHA0KEHHS U
BOJIOOTBEICHHUS

KadyeCcTBa BOJbI

orpoc,
nuddepeHInpoBaHHBIN

3a4eT  TpU  3alTe
pacyeTHO-TpahuIecKOro

U WHIUBHUIYaILHOTO
JIOMAIITHETO 3a1aHusl,
3a4uer

2. MECTO JUCHHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBLHOM
ITPOI'PAMMBbI

Komnerenuust _ [IKO-1 CriocoOHOCTH BBIMTOTHATH PAOOTHI 1O IPOSKTHPOBAHUIO
CUCTEM BOJIOCHA0KCHHS U BOJIOOTBEICHUS
JlanHast KoMIeTeHIUsT HOPMUPYETCS CIASAYIOMUMHA JTUCITUTUTHHAME, TTPAKTUKAMH.




Cragus HanuMeHOBaHUS TUCIUMILITHHBI
1 OcHOBBI PO eCCHOHATIBHON IEATEIIEHOCTH
2 WNudopmanroHHbIe TEXHOJIOTHH
3 [IpaBoBoe perynupoBanusi crpoutTenbeTBa. KoppynunoHHble pucku
4 YuebHas 03HAKOMUTENIbHAS PAKTHKA
S) OCHOBBI THJIPaBJIMKH U TEIUVIOTEXHUKH
6 WmxenepHast 9KOJIOT s
7 be3onacHOCTb KU3HEAESATENILHOCTH
8 OcHOBBI OpraHu3alMK IPOU3BOJICTBA
9 XuMUs BOABI 1 MUKPOOHOJIOTHs
10 BoHOE X03511ICTBO IPOMBIIICHHBIX NPEAIPHUITHI
11 PeKOHCTPYKIIMS CUCTEM M COOPYKEHUW BOJOCHAOXKEHHUS U BOJIOOTBEICHHUS
12 [Iporieccel 1 anmaparthbl BOJONOATOTOBKH U OYUCTKU CTOYHBIX BOJI
13 DU3NKO-XMMHUYIECKHE METOMBI MIOATOTOBKH MPHPOJIHBIX BOJI
14 DHU3NKO-XUMHUIECKHE U XUMHKO-ONOJIOTHIECKHNE METO/IbI OYHCTKU CTOYHBIX BOJT
15 [Ipon3Bo/iIcTBEHHAs! UCIOJTHUTENbCKAs IPAKTHKA
16 [Ipou3Bo/ICTBEHHAs NPEIUIIJIOMHAsSI IPAKTUKA
17 ['ocynapcTBeHHasi HTOrOBAasl ATTECTALMS

Komnerenuusi [IKO-2 CrnocoOHOCTH BBIMOJHATH PAOOTHI MO MPOCKTUPOBAHUIO
CHUCTEM BOJIOCHA0KEHUS W BOJIOOTBEICHUS

I[aHHaSI KOMIICTCHII WA q)OpMI/IpyCTCSI CICAYIOIINMHU NUCTUIINIMHAMU, ITIPAKTUKAMMU.

2

Craaust HanmeHnoBaHuS JUCITUTIINHBI
1 OcHoBbI Ipo(hecCHOHATILHON IeSITeIbHOCTH
2 NudopmanmonHbIe TEXHOJIOTHH
3 WNnxenepHas rpaduka
4 Kommnbrorepnas rpaduka
5 TexHonornueckre Nporecchl B CTPOUTENIbCTBE
6 Y4eOHasi 03HAKOMUTEIbHAS MPAKTHKA
7 OCHOBBI THJIPABJIMKH U TEIUIOTEXHUKH
8 OcCHOBBI  aBTOMAaTH3UPOBAHHOIO TMPOCKTUPOBAHUS CETel BOJOCHAOKEHHUS H
BOJIOOTBEACHUS
9 MatemaTuueckoil MOJeIMPOBAHKUE CUCTEM BOJIOCHA0KEHHUS U BOJIOOTBEICHUS
10 ABTOMAaTH3aIMsl CUCTEM BOJOCHA0KEHHUS U BOJIOOTBEICHHS
11 BomocHabkeHne 1 moroTroBKa NpUpOJHBIX BOJT
12 BogooTBeeHre U 0YMCTKA CTOYHBIX BOJI
13 Cetu U COOpYXeHHS BOAOCHA0KEHUS U BOJIOOTBEICHHUS
14 BogHoe X03s1iicTBO MPOMBIIIICHHBIX IPEANPHUSATHIA
15 [Ipou3BoicTBEHHAs NCTIOJTHUTENIbCKAs TPAKTUKA
16 ['ocynapcTBeHHAast HTOrOBasl aTTeCTALUS

Komnerenuuss IIKO-3 CrnocoOHOCTh BBIIONHATE OOOCHOBaHUE TMPOEKTHBIX
PENICHHI CHCTEM BOJJOCHAOKEHUS U BOJOOTBEICHUS

JlanHas koMmieTeHIUsT HOPMUPYETCS CIASAYIOMUMHA JUCITUTUTHHAME, TTPAKTUKAMH.

! B Tabnuue A0mKHBI ObITH MPEACTABIEHBI BCE AMCLMIUIMH M(MIIM) MPAKTUKH, KOTOPbe (JOPMUPYIOT KOMIIETEHLUIO B
COOTBETCTBHH C KOMIICTCHTHOCTHBIM IITaHOM. JMCIMIUTMHBI M(MJIM) MPAKTHKH YKa3blBaTh B MOPSAKE UX H3YyYCHHS 110
y4eOHOMY IUIaHy.
2 B Tabnuue JOKHBI OBITH MPEICTABIEHBI BCE JUCUMIUIAH M(WIM) TPAKTUKH, KOTOpblE (JOPMUPYIOT KOMIETEHIUIO B
COOTBETCTBUHM C KOMIIETEHTHOCTHBIM IUIAHOM. J{MCHMIUTMHBI W(WJIM) TPAKTUKK YKa3bIBaTh B TMOPSIKE MX M3YYEHHS IO
y4eOHOMY IUIaHy.



Cragus HanMeHOBaHUS TUCIUMILTHHBI
1 OcHOBBI PO eCCHOHATIBHON IEATEIIEHOCTH
2 WNudopmanroHHbIe TEXHOJIOTHH
3 KomnprorepHas rpaduka
4 TexHosI0rnuecKrue NpoLecchl B CTPOUTENBCTBE
5 YuebHasi 03HAKOMUTENIbHAS PAKTHKA
6 OcCHOBBI THJIPaBJIMKH U TEIJIOTEXHUKH
7 OCHOBBI ~ aBTOMAaTH3UPOBAHHOIO MPOEKTUPOBAHUS CETEH  BOJOCHAOKEHUS U
BOJIOOTBEACHHUS
8 MareMaTtrueckoi MOJICIIMPOBAHNUE CUCTEM BOJIOCHAOKEHHUS M BOJIOOTBEICHHUS
9 ABTOMAaTH3a1Msl CUCTEM BOJOCHA0KEHHUS U BOJIOOTBEICHUS
10 BosocHabkeHue U MoAroTOBKa MPUPOTHBIX BOJ
11 BomnooTBeneHne 1 0O4HCTKA CTOYHEIX BOJ
12 Cetu 1 cOOpyX)eHUsI BOJOCHA0XKEHHUS U BOJIOOTBEICHUS
13 BoHOE X03511ICTBO IPOMBIIJIEHHBIX PEANPUATHI
14 [Ipon3BOACTBEHHAS] HCIIOJIHUTEIBCKAs PAKTHKA
15 ['ocynapcTBeHHast HTOrOBasl aTTECTALUS

Komvnerenmust I[IKP 1 CriocoOHOCTh OpraHu30BBIBaTh W MPOBOAUTH PabOTHI IO
WHXEHEPHBIM U3BICKAaHUSIM B cpepe BOJTOCHAOKEHHS U BOJJOOTBEACHUS

I[aHHaSI KOMIICTCHII WA q)OpMI/IpyCTCSI CICAYIOIINMHU NUCHTUIINIMHAMU, ITIPAKTUKAMU.
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Cragus HanmenoBaHMS TUCITUTIIHHEL
1 OcHoBbI TPO(heCcCHOHATILHON IESITEIbHOCTH
2 WnxeHepHas Teosorus
3 WNnxenepHas reone3ust
4 CtpouTebHbIC MaTEPUATIBI
5 OCHOBBI T€O0TEXHUKH
6 TexHOIOrnUeCcKre MPOIECChl B CTPOUTEIHCTBE
7 YyeOHasi 03HAKOMUTEbHAS MMPAKTHKA
8 OCHOBBI THJIPABIUKH U TETIJIOTEXHUKHU
9 OCHOBBI  aBTOMAaTHU3UPOBAHHOI'O MPOCKTUPOBAHUS CETEH BOJOCHAOKEHUS U
BOJOOTBEICHUS
10 MarteMaTnuecKkoi MOJCIMPOBAHNUE CHCTEM BOJIOCHAOKEHHUS M BOJIOOTBEICHHMS
11 ABTOMaTH3aIMsA CUCTEM BOJIOCHAOKEHUS U BOAOOTBEICHUS
12 BomocHabkeHne 1 moaroTroBKa NpUpOHBIX BOJI
13 BoaooTBenenue ¥ 04MCTKA CTOYHBIX BOJ
14 Cetu U cOOpYXeHHS BOAOCHA0KEHUS U BOJIOOTBEICHUS
15 BotHoe X0351iICTBO TPOMBIIIICHHBIX TPEIPUATHI
16 [Tpon3BoICTBEHHAS HCTIOJHUTEILCKAS IIPAKTHKA
17 ["'ocynapcTBeHHass HTOTOBAs ATTECTAIIMS

% B Tabnuue NOMKHBI ObITH IPEICTABIEHBl BCE MUCLMILIMH H(MJIM) IIPAKTUKH, KOTOPblE (POPMUPYIOT KOMIIETCHLMIO B
COOTBETCTBHH C KOMIICTCHTHOCTHBIM IUTaHOM. JIMCHMTUITMHBI M(MJIM) MPaKTHKH yKa3blBaTh B MOPSAKE WX HU3Y4YECHHS 110
y4eOHOMY IUIaHy.
* B Tabmuue JOKHBI OBITH MPEICTABIEHBI BCE JUCUMIUIAH M(WIM) TPAKTUKH, KOTOpble (JOPMUPYIOT KOMIETEHIUIO B
COOTBETCTBUHM C KOMIETEHTHOCTHBIM IUIAHOM. J{MCUMIUTMHBI W(WIM) TPAKTUKH YKa3blBaThb B MOPSAIAKE WX W3YUYEHHUS I10
y4eOHOMY IUIaHy.



3.0 BbEM JIMCIIUIIJIMHBI

OO611as TpyA0€MKOCTh AUCHUILTUHBI COCTaBIsACT 4 3a4. equHul, 144 yacos.
dopma NpOMEKYTOUYHON aTTECTALIUH - 3a4YET

Bup yueGHol paboThl Bceero | Cemectp | Cemectp | Cemectp
4acoB Ne 8 Ne 9 Ne 10
OO6m1as Tpy10€MKOCTh 144
JVCIMIIIINHBI, Yac
KonrakTHas padora 10
(ayauTopHbIe 3aHATHS), B
T.4.:
JIEKIIAU 2 2
1a00paTOpHbBIC 4 4
IPaKTUYECKUE 4 4
CamocrosiTeibHas padora | 134 34 50 50
CTY/IEHTOB, B TOM YHCJI€:
KypcoBoi1 npoekt
Kypcosas pabora
PacueTtHo-rpaduyeckoe 18 18
3a/1aHuUsl
NunuBuayanbHOe 9 9
JIOMaIllHEe 3a/I1aHHe
llpyeue 6uovl 107 34 32 41
camocmosamenvbHou pabomol
dopma MpoMeKyTouHast | 3a4eT 3a4uer 3a4eT
aTTecTalus
(3auer, PK3aMEH)




4.COAEPKAHUE JUCHUIIIAHBI

4.1 HaumeHoBaHMe TeM, UX COAePKAHUE U 00beM

Kypc 4,5 Cemectp 8,9

n/n

HaumenoBanwue pazaena (Momyis)

K-Bo
JIEKIIMOHHBIX
4aCcoB

O0bEM HA TEMATUYECKUN

paszedn, yac

IIpaktn
YECKUe
U 1p.
3aHATUSA

Jlabopa
TOPHBIE
3aHATUA

Camo
CTOSTEIh
Hasda
pabora

3

4

5

6

Kypc4 Cemectp 8

YcTraHoBOYHASA JIEKIAA

2

34

KypcS Cemectp 9

IIpupoanbie BoAbI, UX (PU3UKO-XUMHYECKAS
XapaKTepUCTUKA.

[Ipuponubie BOJBI KaK MHOTOKOMITOHEHTHBIE
reTepOreHHbIE CHUCTEMBI. Uccnenosanue
MIPUPOJTHBIX BOJI. Heoprannueckue "
OpraHWYECKHE TMPUMECH TMPHUPOTHBIX  BOJ.
HepacTBopumsbie IIPUMECH. Pasmep 51
TUPABIMYECKasi KPYMHOCTh YacTHI[ B BOJE.
Bemectna, o0yCITaBIMBarONINe
OpPTaHOJICTITHYECKUE  KadecTBa  MPHUPOIHOU
BOJIBI.

Knaccudpukanuss nOpupoAHbIX BOX U HX
npuMeceid. Knaccudukarus npupoaHbIX BOI 1O
XMMHYECKOMY COCTaBy pPAacTBOPEHHBIX B HHUX
BemecTB. Knaccudukanus nmpumeceir Boabl Ha
OCHOBE UX (pa30BO-JUCIEPCHOTO COCTOSIHHUSL.
Knaccudukanus npupoaHslx BoA MO 0OmIen
MuHepanu3auud. Krnaccudukanus npupoaHbIX
BOJ MO JKecTkocTu. Boabl armocdepHbx
ocagkoB. Boapl mnpyaoB u  HeOOIbIIUX
BOJOEMOB,  ycJOBHS  (OPMUPOBAHUS  UX
XMMHYECKOro coctaBa. Bonbl o3ep U ycnoBus
dbopMUpOBaHHUS WX XHMHYECKOTO COCTaBa.
Peunsie Bonbl, ycioBUA (QOPMHUPOBAHUS UX
XMMHYECKOr0 cocTaBa. BojoxpaHunuma u
dbopMupoBaHMEe B HHMX KadecTBa  BOJIBL
[lom3emHble  BOABI, HX MPOUCXOKACHHUE U
KpaTKas (PM3HKO-XMMHYECKas XapaKTePUCTHKA.

25

PU3UKO-XUMHYECKHe XapaAKTePUCTHKH
OBITOBBIX M IIPOM3BOJACTBEHHBIX CTOYHBIX
BO/I.

XapakTepucTrka OCHOBHBIX npumecen
X039 CTBEHHO-OBITOBBIX U MPOMU3BOJCTBEHHBIX
CTOYHBIX BOJ PAa3IMYHOTO TPOUCXOXKJICHHSL.
da30Bo-TUCIIEPCHAs XapaKTEPUCTHKA IIpUMecen
CTOYHBIX BO/I. IIpornosupoBanue
B3aMMOJICHCTBHSL ~ Pa3IMYHBIX  KOMIIOHEHTOB
CTOYHBIX BOJ| M BO3MOXHOCTH OOpa3oBaHMA
HOBBIX  TNPOMEXKYTOYHBIX M KOHEYHBIX

25




IIPOJYKTOB.

HUTOIo 2

84

Kypc S Cemectp 10

MeTtoasbl onpenenenns pusndecknx
nokasareJjieil, XHMH4€CKOI'0 COCTaBa M
CAHUTAPHO-0UOJIOTMYECKUX XAPAKTEPUCTHK
NPHPOIHOI, X031 CTBEHHO-OBLITOBOM 1
NMPOM3BOJACTBEHHOI CTOYHOM BOJBI.
Otb6op, XpaHEHHWE W KOHCEPBHPOBAHUE TIPOO.
O6mwme mpaBuna oroopa mnpod. OCHOBHBIC
yKa3aHus 10 OTOOpy Mpod U3 pa3IuyHBIX

HMCTOYHHUKOB.

Ompenenenne (PU3NUECKUX CBOWCTB  BOJIBI.
Temmneparypa, MPO3PAYHOCTh, MYTHOCTb,
B3BelIeHHbIE  BemectBa. CyXxodW  OCTaToOK.
[TnotHsIt ocTaToK. Ocenaroniue BenecTna.
OpraHonenTUyecKkue CBOWMCTBA BOJABI, 3amax U
BKyC. [[BeTHOCTH BOJIBI. DJIEKTPONPOBOJIHOCTH
BOJIBI.

Ompenenenrne XUMHAYECKUX TMOKA3aTEIeH BOJIBI.
Onpenenenne pH. Onpenenenue KUCIOTHOCTH
U IIEJIOYHOCTH BOJbl. OrpeseneHue KeCTKOCTH
Bogpl. OmpenerneHne KOJIMYECTBA  KaJIbIIHS,
MarHus, OKeJje3a, MaprafHia,  MbIIIbsKa,
HUTPATOB, XJIOPUJIOB, pPacTBOPEHHOTO
Kuciopona, Tsokeneix wetamwioB, CIIAB wu
OPyTHUX KOMITOHEHTOB. OKuUCISIEMOCTb.
ITepmanranarnas okucisemoctb. XIIK. BITK.

25

DU3NKO-XUMHYECKHE OCHOBbI
TeXHOJIOTHYEeCKHUX MPOLeccoB
BOJ0ONOAT0TOBKH.
OU3MKO-XUMUYECKasi  CYIIHOCTb  MPOIIECCOB
OCBETJICHUS BOJIbI (oTcTauBaHue,
ueHTpudyrupoBasue, ¢bunbTpoBaHHe c
HCIIOJIb30BAHUEM KOAryJsiHTOB u
(IOKYJISIHTOB), oOeclBeUnBaHUS BOJIBI
(oOpaboTka Ha  copOeHTax,  KOaryJsius,
dnoTtamus, XJIOPUPOBAHUE, O30HUPOBAHHE U
pyrue METO/IbI), o0e3Kene3uBaHums,
00eCKpEeMHHUBAHUS, obechropuBaHus u
JeMaHraHaluu  OpupoaHbix  Boi.  Ilpormecc
¢dbTopupoBaHUs BOJBI. YaJeHHE U3 MPUPOTHOM

BOJIbI CEPOBOOPO/IA.

[Ipouiecc oOe33apakuBaHUsl MPHUPOJHON BOJIBI
COCIMHEHHUSIMH XJIOpa, TMEePMaHTaHATOM KaJwus,
030HOM, Y®O oO0mydeHueM, yiabTpa3ByKOM W
JIPYTUMH METOJIaMHU.

Jlezomoparius, Jerasamuss W CTa0MIA3AIUs
BoAbl. JKECTKOCTh BOJBI U €€ yMSTueHHE.
ObecconuBanue Boabl. OnpecHeHHWE BOJBIL.
OU3NKO-XUMUYECKUE METO/IBI OUYHUCTKHU
CTOYHBIX BOJ Pa3IUYHOTO MPOUCXOKICHHUS.

25




Mertoast
peareHTHass O4YHMCTKa, COpOLHMs, HKCTPAKIUSI
Jerazaius, HOHHBIM  OOMEH,
¢uotanms, snexkrpodoTanus,
AIIEKTPOAUANIN3,  OOpaTHBINA
IIpoueccsl HEUTpalIu3aluu u
OKHCJICHUSI-BOCCTAHOBJICHHSI.

sBanopanus,

030HUPOBAHHE,
XJIOPUPOBAHHE,
0CMOC.

¢buzuko-

XUMHUYECKOM  OYUCTKHA -

BCEI'O

50

4.2. Conep:kaHue NPAKTHYECKUX (CEMMHAPCKHUX) 3aHATHI.

No 11/11

Ne pazgena qucHUIIIMHEL Tema npakTryeckoro

3aHATUA

K-Bo
4acoB

CaMocTosTebHas
pabora Ha
HO}IFOTOBKy K
ayAUTOPHBIM
3aHATUSIM

Cemectp Ne 10

1,2

YcaoBus TEUEeHHE
peakumii, NIPU3HAKU
XUMHUYECKUX PEaKIUM.
duszndeckue moKazaTem
KayecTBa BOJbI

0,5

7

1,2

3aKOH  COXpaHEHHUs
MaccChl BECIIIECTB.
XUMUYECKUE YPaBHEHUS.

Onpenenenue
XAMHAYECKHX  ITOKa3aTejen
Boanl, PH, kucaoTHOCTH,
IIEJIOYHOCTH, JKECTKOCTH
BOJIbI

1,2

Brrancnenue 1o
XAMUYECKHM dhopmyam.
Onpenenenue

PacTBOPEHHOTO
KHCIIOPOJa U OKUCISIEMOCTH
BOJIbI. OnpesienieHue
CTaOMJIILHOCTH BOJBI

1,2

THObl  XHUMHUYECKHX
peaKIui.
OCHOBBI
MHUKPOOHOJIOTHYECKOTO
aHanu3a

0,5

1,2

KaugecTBeHHBIHN
agann3.  KoamyecTBeHHBIH
Y4eT U MPUEMBbI
U3MEPEHUS
MHUKPOOPTaHU3MOB

0,5

1,2

PacTBOpHBI M KOHLIEHTpALH
pacTBOpOB

0,5

NTOI'o

41




4.3. Conep:xxanue JIaDOpPaTOPHBIX 3aHATHI U 00beM B Yacax

Kypc 4 Cemectp No/

Ne i/m Ne paszpena nucuuIIMHb HaumenoBanue K-Bo CamocrosiTenbHas
(B cootBeTcTBUM C 11.5.1) nabopaTopHOi pabOTHI 9acoB pabota Ha
MOJITOTOBKY K
ayTUTOPHBIM
3aHATHSIM

1 1 dusnueckue noKa3areiu 0,5 5
Ka4yecTBa BOJIBI.

2 1 OmnpeerieHne XUMHYECKUX 0,5 6
Iokas3atresek Boanl, PH,
KHUCJIOTHOCTH, IIICJIOYHOCTH,
KECTKOCTH BOJIBI.

3 1 Onpenenenne 1 6
PacCTBOPEHHOTO KUCIIOPOIa
¥ OKHCIIIEMOCTH BOJIBI.
Ornpenenenue
CTAaOMJIBHOCTH BOJIBI.

4 2 Omnpenenenre CyMMapHOTO 1 5
COJIepKaHUs
rpyOOaHCTIEPCHBIX
MIPUMECEH.

5 2 Onpenenenne 0,5 5
pPaCTBOPEHHBIX B BOJIC T'a30B.

6 2 Onpenenenne 0,5 5
CTaOWIBHOCTH BOJEI IO
OTHOIIICHUIO K OETOHY,
METOI0M KapOOHATHBIX
WCTIBITAHU U

NTOI'O 4 32

4.4. ConepskaHue KypcoBOro nmpoeKra

He npegycmoTpeHo y4eOHBIM IJIAHOM

PacuetHo-rpaduueckoe 3aganue - 18 wacoB CPC

PI'3

Nel

OMOJIOTUYECKOTO KPUTEPHSI.

NunuBunyanbHoe gomaiiHee 3aaanue — 9 yaco CPC

Onpenenenue Kigacca 3arpsA3HEHUS PEYHOM BOJBI

4.5. Coaep:xkanue pacyeTHO-rpauuecKoro 3aJaHus, HHIUBUAYAJIbHOT0
JAOMAIIHEro 3aJaHM s

IIpU  ITOMOILH

N3 Nel Onpenenenne konuentpauuu BIIK B mpueMHHKaxX CTOYHBIX BOJ.

5. OHEHOYHBIE MATEPHAJIBI VIS ITPOBEJAEHUSA TEKYIIEI'O

KOHTPOJIA, MPOMEXYTOYHOM ATTECTALIUU

Komnerenuusi _ ITKO-1 CriocoOHOCTH BBIIOJHATH pabOThI O MPOEKTUPOBAHUIO
CUCTEM BOJIOCHA0XEHHUS U BOJIOOTBEICHUS




Haumenopanue HHAUWKATOpa JOCTUXKCHUSA
KOMIICTCHIIHU

Hcnonbs3zyemMble cpecTBa OLlEHUBaHUS

[IKO-1.1 BpIiOOp HCXOAHBIX JAHHBIX IS
MIPOCKTUPOBAHUSL CUCTEMBI BOJIOCHAOXKEHHUS
(BOZIOOTBECHMS)

CobecenoBanue, YCTHBIN orpoc,
Qg depeHIpOBaHHBINA 3a4eT MPH 3aLIUTE PACYETHO-
rpau4eckoro Y UWHAWBUIYAIBHOTO JOMAIIIHETO
3aJaHus, 3a4eT

[1KO-1.2 Bei6op HOpMATUBHO-TEXHUYECKUX H
HOPMAaTHBHO-METOIMYECKUX JIOKYMEHTOB JUIS
MIPOEKTHUPOBAHUS CHUCTEMBI MM COOPYKEHHN
BOJIOCHA0KEHUS (BOAOOTBEACHUS)

CobecenoBanue, YCTHBIN orpoc,
Qg depeHIpOBaHHBINA 3a4eT MPH 3aLIUTE PACYCTHO-
rpadu4eckoro ¥ WHAWBUIYAIBHOTO JOMAIITHETO
3aJaHHs, 3a4eT

[IKO-1.3 BpIOOp THIOBBIX TEXHUYECKUX
(TEXHOJIOTUYECKUX)  PEUIEHUHA  CHUCTEMBI
BOJIOCHA0KEHUS (BOZIOOTBEICHHS) B
COOTBETCTBUH C TEXHUYECKUM 33/IaHUEM

CobecenoBanue, YCTHBIN orpoc,
Qg depeHIpOBaHHBINA 3a4eT MPH 3aLIUTE PACICTHO-
rpadU4eckoro ¥ WHAWBUIYAIBHOTO JOMAIIHETO
3aJJaHHs, 3a49eT

[IKO-1.4 Bb16op THIIOBOI'O KOMIIOHOBOYHOI'O
peueHus CUCTEMBI (coopysxeHuit)
BOJOCHA0XXeHUs1 (BOJOOTBEACHNS)

CobecenoBanue, YCTHBIN orpoc,
T depeHINPOBaHHBIN 3a4eT MPH 3alllUTe pacyeTHO-
rpaguueckoro M WHAMBUAYAIBHOTO JOMAIIHETO
3a/laHusl, 3a4eT

[TKO-1.5 PacyeT u BBIOOP TEXHOJIOTHIECKOTO
00opyI0BaHus Uil COOPYKEHUS
BOJOCHA0XKeHUs (BOIOOTBECHMS)

CobecenoBanue, YCTHBIN orpoc,
T depeHINPOBaHHBINA 3a4eT MPH 3alllUTe PacueTHO-
rpaguueckoro M UWHAMBUAYAIBHOTO JOMAIITHETO
3a/laHusl, 3a4eT

Komnerenuusi [IKO-2 CriocoGHOCTE BBITIOIHATE PA0OTHI 110 TPOCKTUPOBAHUIO
CUCTEM BOJIOCHA0KEHUS U BOJIOOTBEACHUS

HanmenoBanue HHIUKaTOpa JOCTHUXKCHUSA

Hcnonb3yemble CpeicTBa OIECHUBAHUS

KOMIICTCHITUT

CobecenoBanue, YCTHBIN ompoc,
muddepeHIMPOBAHHBIN 3a4eT MPH 3aIIUTE PACUCTHO-
rpau4eckoro W WHAWBHIYAIBHOTO  JOMAIITHETO

[IKO-2.4 Pacuer OCHOBHBIX pad 4
3aJ[aHus, 3a4eT

TEXHOJIOTUYECKUX  MapaMeTpoB  paboOTHI

CUCTEMBI  (COOpYXEHHUH)  BOJOCHAOKECHHS

(BOomOOTBEICHNS)

ITIKO 2.5 Pacuet u BBIOOP TEXHOJIOTHYECKOTO
o0opynoBaHus IS COOpPYKECHUS
BOJIOCHA0KEHUS (BOJIOOTBEICHHUS )

CobecenoBanue, YCTHBIN ompoc,
muddepeHIMPOBAHHBIN 3aYeT MPH 3aIIUTE PACYCTHO-
rpaguueckoro W UWHAMBUAYAIBHOTO JOMAIITHETO
3a7aHus, 3a4eT

Komnerenuus ITKO-3 CiocoOHOCTH BBITIOJHATh 000CHOBAHUE MPOEKTHBIX
pEIICHHI CHCTEM BOJOCHA0KEHHUS U BOJOOTBEICHHUS

HanmenoBaHue HHAUKATOpa NJOCTUXKCHUS
KOMIICTCHIIM N

I/ICHOHBSYGMLIG CpeAcCTBa OLICHUBAHUA

[TIKO 3.5 PacueT 0CHOBHBIX TEXHOJOTUYECKUX
napaMeTpoB pabOThl CUCTEMBI (COOPYKEHHUS)
BOJOCHAOKEHUs (BOJIOOTBEICHHS)

CobecenoBanue, YCTHBIN or1poc,
TddepeHInpOBaHHBINA 3a4eT MPH 3aLIUTE PAcueTHO-
rpau4eckoro Y HWHAWBUIYAIbHOTO JOMAIIHEro
3aJjaHus, 3a4eT




Komnerennust ITKP 1 CiocoOHOCTh OpraHU30BbIBATH U IPOBOJUTH PA0OTHI 1O
WH)KEHEPHBIM M3BICKaHUSIM B cpepe BOJOCHAOKEHHS U BOJOOTBEICHUS

Haumenopanue HHAUWKATOpa JOCTUXKCHUSA
KOMIICTCHIIUHU

Hcnonbszyemble cpecTBa OLlEHUBaHUS

TIKP-1.4 Orenka kauecTBa BOILI

CobecenoBanue, YCTHBIN orpoc,
Qg depeHIpOBaHHBINA 3a4eT MPH 3aLIUTE PACUEeTHO-
rpadu4eckoro ¥ WHAWBUIYAIBHOTO JOMAIIHETO
3aaHus, 3a4eT

5.2 TunoBble KOHTPOJbHBIE 3aJaHUS VIS IPOMEKYTOYHOH aTTecTAluN

5.2.1 llepeyeHb KOHTPOJIbHBIX BOIIPOCOB
Kypc 4 Cemectp No7

HanmMenoBanue ConeprxaHre BOITPOCOB (THUITOBBIX 3aJIaHUMN )
No | pa3nmena IMCUMIUIMHBI
1/
1. OcHoBHbIE bakTopwl, BIIUSOIINE Ha
dbopMHupoBaHUE cOCTaBa BOJBI IOA3EMHBIX U
TTOBEPXHOCTHBIX UCTOUYHUKOB.
TTpHpOIHbIE BOJbI, HX 2. I'pymib IPUPOIHBIX BOA B 3aBUCHMOCTH OT
(DUBHKO-XHMITICCKs colepxanua - coneit u KOJIMYECTBEHHBIX
1 COOTHOIIICHUM MEXTy HOHAMHU.
XapaKTepUCTUKA. .
3. XumMuyeckue KOMIOHEHThl MUHEPAIbHOW YacTH
PUPOIHBIX BO/I.
4. OcHOBHasi YacThb  OpPraHMYECKUX  MpUMEceH
npupoAHBIX Boa. ['ymyc.
5. KauecTBO BOJEIL.
PU3UKO-XUMUYECKHUE
XapaKTePUCTUKHU 1. Knaccudukaiusi CTOUYHBIX BOJI.
9 OBITOBBIX U 2. Topojnckuie CTOYHBIE BOJIBI.
IIPOM3BOJICTBEHHBIX 3. CaHHMTapHO-XMMUYECKHUI aHAN3 CTOYHBIX BO/I.
CTOYHBIX BOJ. 4. OOGOCHOBaHHS CAaHUTAPHO-XMMHUYECKOTO aHAIN3A.
Kypc 4 cemectp 8
MeTtob! onpeieeHus 1. Tloka3aTenu CaHUTAPHO-XMMHYECKOTO aHAIM3a,
buznueckux JAIoNMe TPEACTaBICHWEe O CTeNeHW oO0mei
IOKa3arTeen, 3arpsiI3HEHHOCTH CTOYHOM BOJBI.
XUMHUYECKOTO COCTaBa 2. TlokazaTtenn TEXHOJOTUYECKHX XapaKTEPUCTHK
1 Y CAaHUTApHO- mpolecca OTTauBaHUS.
OMOTIOTUYECKUX 3. Cyxoli ¥ TJIOTHBIA OCTaTKH;, OCEAAIoNIue W
XapaKTePUCTUK B3BEIICHHBIC BEIECTRA.
MIPUPOTHOM, 4. OneHka KOHIIGHTPAIIMW B3BEIICHHBIX BEIIECTB Ha
XO03STHCTBEHHO- OCHOBE CYXOT'0 M IJIOTHOTO OCTATKa.




OBITOBOU U 5. Tlokazarenu, XapakTepU3YIOIIHUE 3arps3HEHHOCTb
MIPOU3BOICTBEHHOM CTOYHOM BOJIbI OPraHUYECKMMU BEUIECTBAMHU.
CTOYHOM BOJBI.

1. OU3UKO-XUMHUYECKUE MPOIECCHI.
2. TeopeTnueckue OCHOBBI TPOIECCOB  OYUCTKH
MPUPOHBIX U CTOYHBIX BOI.

DOU3NKO-XUMHUYECKUE

OCHOBBI

3. OuncTka CTOYHBIX BOJI OT OPraHUYECKUX

2 TEXHOJOTHYECKUX .

IPUMECEH.
IPOIIECCOB
4. XUMHUYECKUE MPOIECCHI.
BOJIOIIOATOTOBKH.

5. Cradwinsanus BOJIbl CUCTEM BOJIOCHAOXKEHUS.

6. buosornyeckue npouecchl.

4.2.2 TlepeyeHb KOHTPOJIbHBIX MATEPHAJIOB JJIfl 3AIIIUTHI KYPCOBOI'0 NMPOEKTA
He nmpenycMoTpeHo yueOHBIM IJIaHOM

5.3TunoBbie KOHTPOJIbLHBbIE 3a]aHusl (MaTepHAJbl) AJsl TEKYLIEro
KOHTPOJISl B ceMecTpe
PacueTHo-rpaduueckoe 3aganue
Hean 3apanus: [IpuobGpeTeHrne NMpakTUYECKUX HABBIKOB 1O (HOPMYJIHUPOBAHHIO
MOP(OJIOTHYECKUX  XapPaKTEPUCTUK  MHKPOOPTaHU3MOB,  OCHOB  (DHU3HOJIOTHUU
MUKPOOPTraHU3MOB B CTOYHBIX BOJAX, MX AHAIM3Y M HCIIOJIb30BAHUIO ISl MPUHATHS
pEelIeHni B MpoLeccaX OYUCTKH CTOYHBIX BOJ.

Crpykrypa pa6orbl. [Ipakthueckoe 3ajaHue — 3TO peHIeHHEe 3a7ad 1o
paccMaTpuBaeMbIM paszfenam (001as MUKpOOHMOJIOTHS, CaHUTapHAs MUKPOOHOJIOTHS,
MUKPOOPTaHU3MbI B CUCTEME >KUBOTHOTO MHpA, MPOIECChl CAMOOYHIIECHHS] BOJOEMOB,
aHaJIN3, MPUHIIAIBI CACTEMATHKH B CUCTEME KHBOTHOT'O MHpA).

Od¢opmienne pacuetHo-rpagpuueckoro 3ananusi. PI'3  mnpenocrasisercs
IIPEToIaBaTeIo sl MPOBEPKH B ABYX BHUAX: OTYET, HA OyMaXKHBIX JIUCTaX B (hopmare
A4, u B BUme ¢alaoB, colepKalluX peIIeHue MNpPaKTUYeCKuX 3amanui. OTdeT
VHJIMBUYaJbHOTO JOMAIIHETO 3aJaHUsl JOJDKEH HMETh CIEAYIOIYK CTPYKTYpY:
TUTYJIBHBIN JINCT; COACPKAHUE; TEOPETUUECKOE 3aJaHUE; NMPAKTUYECKAsl YacTh; CIIMCOK
UCIIOIb30BaHHON JnuTepatypbl. Pemienne 3amau PI'3  gomKHO COMpPOBOXKAATHCS
HEOOXOJAMMBIMA KOMMEHTAPUSMH, T.€. BCE OCHOBHBIE MOMEHTHI MPOIECCA PEIICHHUS
3alayd  JOJDKHBI OBITh PACKpPBITHI M OOOCHOBaHBl HA OCHOBE COOTBETCTBYIOIIUX
TeopeThUecKux nojoxxenuit. Cpok caauu MJI3 onpenensiercs mpenojgaBaTeaeM

NuauBuayaabHoe JOMallIHee 3aJaHne

Hean 3apanus: [IpuoOpeTeHne NMpakTUIECKUX HABBIKOB MO (HOPMYITHPOBAHUIO
MOP(OJIOTUYECKAX  XapPAaKTEPUCTUK  MHUKPOOPTaHU3MOB,  OCHOB  (DH3MOJIOTHH
MHUKPOOPTaHU3MOB B CTOYHBIX BOJIaX, UX AHAIU3Y U HMCHOJb30BAHUIO [JISl MPUHSITUS
pelIeHni B Mpoleccax OYMCTKU CTOYHBIX BOJ.




Crpykrypa pabOorsl. [IpakTMyeckoe 3agaHue — O3TO pELIEHUE 3a4ad IO
paccMaTpuBaeMbIM paszfenaMm (001as MUKpOOHOJIOTHS, CAHUTApHAs MUKPOOHOJIOTHS,
MHKPOOPTaHU3MBI B CUCTEME KUBOTHOTO MHUpPa, IPOLECCHl CAMOOYMIIEHUS BOJOEMOB,
aHaJN3, MPUHIIUIBI CUCTEMATHKH B CUCTEME KHBOTHOTO MHPA).

Odopmiienne HMHAUBUHAYAJBLHOTO aAoMamHero 3aganusa. W/[3 npenocramusiercs
MpenojaBaTesio i1 IPOBEPKU B IBYX BHAAaX: OTYET, HA OyMa)KHBIX JIUCTaxX B hopmate
A4, u B Buae (DailioB, coAepKalUIUX pelIeHUWEe TMPAKTUUECKUX 3agaHuil. Otyer
VMHJVMBHUAYaJbHOIO JOMAIIHEro 3aJaHus JOJDKEH HMETh CIEAYIOUIYK0 CTPYKTYpY:
TUTYJIBHBIN JINCT; COJEPKAHUE; TEOPETUUECKOE 3aJaHNUE; NPAKTUYECKAS YaCTh; CIUCOK
WCMOJIb30BAaHHOM JuTepaTypsl. Pemenue 3amad M3 O0mKHO CONMPOBOXKIAATHCS
HEOOXOIMMbIMU KOMMEHTApHUSIMH, T.€. BCE OCHOBHBIE MOMEHTHI NIpOLECCa PEIICHUS
3a/layd  JOJDKHBI OBITh PACKpbITBl M OOOCHOBaHbl HAa OCHOBE COOTBETCTBYIOLIUX
TeopeTnueckux nonoxenuit. Cpok caaun MJI3 onpenensiercst mpenogaBaTeiemM

JlabopaTtopHble padoThl. B MeronMueckux ykKazaHUAX K J1a0OpaTOpPHBIM
paboTaM MO IUCLUUIUIMHE NPEJCTaBJIECH NEepeuyeHb J1a0OpaTOPHBIX paboT, 0003HAUYECHbI
1eJIb U HEOOXOAMMBIE METOUYECKUE YKa3aHUs K padoTe.

Jlommyck K BBINOJHEHUIO J1a0OpPAaTOpHBIX pPabOT mpoBOAMTCS B  (opMme
cobeceloBaHus MPENoJaBaTeNsi co CTYJIEHTOM IO TeMe paboThl mocie OopOopMIIECHHUs
paboTel B TeTpanu. BeimonHeHue paboOT MPOXOAUT Ha JabOpPaTOPHBIX YCTAaHOBKAX
CHEIUANIU3UPOBAHHONW  J1a0OpaTOpuu  TUAPABIMKKA WM THAPOMAIIMH.  3amura
7a00paTOpHBIX PAabOT MPOU3BOIUTCS IOCIE MPOBEPKU NPABUIBHOCTU BBINOIHEHMS
3ajaHus U oOpMIIEHHsI OTYeTa. 3alluTa IPOBOAUTCS B hopMe cobeceJoBaHUs 0 TeMe
naboparopHoil paboThl. IIprMepHbIi TepedeHb KOHTPOIbHBIX BOIPOCOB IS JOIyCKa U
3aIlUTHI JJa0OPAaTOPHBIX pabOT MPEJICTaBICH B TaOJIULIE.

No| Tewma mabopatopHoil paboThI KoHTposibHBIE BOITPOCHI
1. | JlTabopaTopHas pabota Nel. 1. Kakue ocHOBHBIC (HM3UYECKHE ITOKA3aTEIM KadyecTBa BOJbBI
Onpenenenue Temneparypsi, CYIIECTBYIOT?
aKTUBHOM cpefibl, IBETHOCTH | 2. OT 4ero 3aBUCST OCHOBHBbIE (PM3UUECKHE MOKa3aTeN KauecTBa
Y IPO3PAYHOCTH BO/IBI BOJIbI CYLIECTBYIOT?
3. Kakue 3HaueHus ¢pu3nyeckux MoOKa3zaTesleld KayecTBa BOJbI
HOPMUPYIOTCS?
4. Kak olleHMBaIOT UHTEHCUBHOCTb BKYyCa BOJbI?
5. Kak onieHuBaroT HHTEHCHUBHOCTD 3araxa BOJIb1?
6. UeMm 00yclioBiIeHa MyTHOCTh OTKPBITBIX BOAOEMOB?
7. Uem  oOycinoBieHa  IBETHOCTh  BOJ  IOBEPXOCTHBIX

WCTOYHHKOB?
8. B dWeM CymIHOCTP OCHOBHBIX METOJOB  OINpeAeTCHUS
bu3nYeCcKuX Mmoka3aresei Boabl?

2. | JJaboparopHast pabota Ne2. 1. B wectu npobax Bojasl NpucyTcTBYIOT coeaunenus: NaxCO3z?
Onpenenenue nokaszarenei Ca(OH)2, FeCLs, H2COs, AlSOs. KucnotHocTs WK
KayecTBa BOJIbI — 00MIei IIE€JI0YHOCTh O00YCIAaBIMBAIOT MPUCYTCTBUE ITUX COEAMHEHUI
&KECTKOCTH, KapOOHATHOHU U B Bojie?

HeKapOOHATHOM 2. UTO Takoe KUCIOTHOCTb BOJIbI?
3. Kakue BU/IbI KUCTIOTHOCTH BOIbI OBIBAIOT U YE€M OHH BbI3BaHBI?
4. Yro Takoe MeTOYHOCTh BOIbI?
5. Kakue BBl I1eTOYHOCTH OBIBaOT, UeM BBI3BaHbI?
6. Kak onpenenuTs 00L1YI0 KUCIOTHOCT BOABI?




Z

Tema naboparopHoii paboThI

KoHTpoJibHBIE BOITPOCHI

~

. Kak onpenenuTh 0011yIO IIETOYHOCTH BOJIBI?

8. Ompenenure OOIIYIO MIETOYHOCTh BOMABI, €CIIM HA TUTPOBAHUE
200 cm?® mpo6sI onwto 18,5 em? 0,11 pactopa HCI.

9. Ompenenure OONIYI0 KUCIOTHOCTH BOJBI, €CIM HA TUTPOBAHUE

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

JlaboparopHast pabota Ne3.
OmnpeneneHneOnOXUMUIECKO
ro HOTpeOIIeHUS KHCIOPOAa —
BIIKS

6. Kak kuciopoa monamaer B Boay?

7. PacTBOpUMOCTh KaKOTO KHUCIOpPOJa BBIIIE — M3 BO3AyXa, WIH
TOTO, KOTOPBIN BBIACSAETCS PACTCHUSIMHU?

. Kak 3aBucut pacTBOpUMOCTb KHCJIOPOJIa OT TEMIIEPATyPbhl?

. O KakoM 3arpsi3HEHUM CBUJCTEIBCTBYET PE3KOE CHIKCHUHU
KOHILIEHTPAIlMM KHUCIOpOJa MO CPaBHEHUIO C HOPMAJIbHBIM
cojiepxaHueM?

10.  UYro Takoe 00Imas OKUCIIEMOCTh?

11.  Yewm oOmiast OKUCIISIEMOCTh OTIUYACTCS] OT YACTUIHOU?

12. O uem CBHUJICTEIIbCTBYET  PE3KOE  MOBBIIIECHUE

OKHUCJISIEMOCTH BOJIbI

O

JlabopaTtopHas padota Ne4.
Ornpenenenrue aMMHuaKa B
HCCICAYCMBIX BOAax

1. Kak HopMupyeTcs cofepkaHue aMMHaKka B BOJIE BOJJOEMOB?

2. Kakumu MeromamMu OmpeiessieTcsi CoAepKaHWe aMMHaKa B
uccienyeMon Boje?

3. Kak ycTpaHSIOTCS MemIarolIyie BEmecTBa MPU OINpPEIeIICHUH
aMMuaka’?

4. Ipunuun padboTs! HOTOINEKTPOKOIIIIOPUMETPA

5. [IpenenbHO-AOIyCTUMAs KOHIIEHTpAIMsl aMMHaKa W HWOHOB
aMMOHUS B IINTHEBOK BOJIE

JlaGopaTtopHas padota NoS5.
Onpenenenre HUTPUTOB B
HCCIIEeTyeMbIX BOJIaX

1. Ha u4em ocHOBaHO oImpeneieHue
uccieayeMon Bojie?

2. TlpenenbHO-fOMyCTUMAasl KOHIIGHTpAlMsl a30Ta HUTPUTOB B
BOJI€ BOJIOEMOB

3. Uro Takoe mporecc HUTpU(DUKAIIUU U AeHUTpUPUKAITIN?

4, OO000mIEeHHBIE TTOKA3aTENN KaUYeCTBA BOIBI

5. I'mruennyeckne TpeOOBaHUA K KayeCTBY BOJBI
MUTHEBOr0 BOJIOCHAOKECHHUSI

a3oTa HUTPUTOB B

CHCTEM

JlabGopatopHas padora Ne6
Onpenenenue cyiabpOTOB B
CTOYHBIX BOJIaX

1. Yem 00OycnoBieHO coepkaHue CyJb(paToB B CTOUHBIX BOJaX?
2. Metonsl onpesesieHust Cyab(aT-noHOB B UCCIIETyEMOM BOIE

3. IlpenenbHO-monycTHUMAasi KOHIEHTpAIUs CyiIb(}aT-uOHOB B
BOJIE BOOJOEMOB?

4. Kakue mokasaTesid KauecTBa BOJIbI XapaKTEPU3YIOT HAJIUYKEC B
BOJIE NpUMecei?

5. Kakas Boma perimamMeHTHpPYeTCS OTPACIIEeBBIMU HOPMATHBHBIMU
JIOKYMEHTaMH?

JlabopaTtopHas padota Ne7
Onpenenenue XI0puaIoB B
UCCIIeyeMOH BOJIE

1. IlpenenbHo-a0MyCTUMAs KOHLIEHTPALIMS XJIOPUI-UOHOB B BOJIE
BOJOCMOB

2. OcHOBHBIE METOJIBI
uccieayeMo BoJe

3. B kakom cnyuae mepes aHaIM30M yHapuUBarOT MpoOy BObI?

4. Ot 4ero 3aBHCHUT KOJHYECTBO XJIOPHAOB B TMOBEPXHOCTHBIX
BoJax?

5. OT dYero 3aBUCHUT KOJMYECTBO XJOPUAOB B MPUPOTHOM,
TEXHUYECKOH U CTOYHOH Bojax?

OIIpCACICHHUA XJIOpHUA-NOHOBB

JIaGoparophas pabota Ne8
Omnpenenenne coaepkaHus
XKeJe3a B UcclleayeMoil Bosie

1. Kak BIUMSIOT HOHBI Kelle3a Ha OPraHOJINTHYECKHE CBONCTBA
BOJBI?
2. Ha ueM OCHOBaH METOJ| OTIpe/IeICHHSI JKene3a?




Z

Tema naboparopHoii paboThI KoHTponbpHBIE BOMPOCH!

Kakwue BemiecTBa MeIIaOT ONpeIEICHNIO aHaau3a’?
B kakoii Bojie 0c000 BBICOKOE COJiepKaHue Kemne3a’?
UTO0 MOHKMMAIOT MOJI KAYE€CTBOM MPUPOTHOMN BOJIBI?

JlabopaTtopHas pabora Ne9
Onpenenenre akTUBHOIO Boa?
XJjopa 2. Kakue npyrue coelmMHEHHUsT MOTYT HCIOJB30BATHCS JJISL 3TOM

ok w

I[JIS'I YCro UCIOJB3YCTCA XJIOP B TCXHOJIOI'MHU OYUCTKU CTOYHBIX

uenu?
3. Ot kakux (aKkTOpOB 3aBUCUT HEOOXOAMMAS 1032 XJIOpA M Kak
OHa BbIOMpaeTcs?
Ha gem ocHOBaH MeTOa akKTUBHOTO XJiopa?
. Kakne mokazarenu xapakTepusyloT 3arpsi3HEHHOCTh CTOYHOU
BOJIbl OPTraHUYECKHMH BEIIECTBAMH?

o

Kpurepun ouennBanus 1ad00patopHOi padboThI

Orenka

Kpurepun onennsanus

PaGora BbmmonHeHa monHOCTBIO. CTYAEHT BIAAEeT TEOPETHYECKUM  MAaTEpHUaloM,
OTCYTCTBYIOT  OIIMOKM TpU  ONUCAHUM  TeOopuH, (QopMynupyeTr  COOCTBEHHBIE,
caMoCTOsITeNIbHbIE, 000CHOBAHHBIE, apTyMEHTUPOBAHHBIE CY)KJIEHUS, IIPEICTABISAET MOTHbIE
U pa3BEpPHYThIE OTBETHI HA JIOMOJIHUTEIbHBIE BOIPOCHI.

PaGora BbmmonHeHa monHOCTBIO. CTYAEHT BIAAEET TEOPETHUECKUM  MAaTEpHUaloM,
OTCYTCTBYIOT  OWIMOKM TpU  ONUCAHUM  TEOpuH, (HOpMyIHpyeT  COOCTBEHHBIE,
CaMOCTOSITeNIbHbIE, ~ OOOCHOBaHHbIE,  APryYMEHTHPOBAHHbIE  CYXJEHHUS,  JOIMycKas
HE3HAYUTEJIbHbIE OIIMOKH Ha JIOTIOJIHUTEIbHBIE BOIPOCHI.

PaGora BbimonHeHa moONHOCTHIO. CTYIEHT BIAJECET TEOPETUUYECKHMM MaTepuaioM Ha
MUHHUMAJbHO JONYCTHUMOM YPOBHE, TPUCYTCTBYIOT HE3HAUMTEIbHBIE OMIMOKU MpH
ONMCAaHWU TEOPUH, HUCIBITHIBACT 3aTPyAHEHUS B  (HOPMYIHPOBKE COOCTBEHHBIX
000CHOBAaHHBIX U apryMEHTUPOBAHHBIX CYXJEHUH, AOMycKas He3HAUUTEJIbHbIC OIIMOKU Ha
JIOTIOJIHUTEIIbHBIE BOIPOCHIL.

PaGora BbimonHeHa He MONHOCTHIO. CTYNEHT NPAaKTUYECKH HE BIAJECET TEOPETUYECKUM
MaTepuagoM, JOMycKas OMIMOKH IO CYIIHOCTH paccMaTpUBaeMbIX (0OCYXKIaeMbIX)
BOIIPOCOB, HCIHBITHIBAECT 3aTPyAHEHUS B (POPMYIHPOBKE COOCTBEHHBIX OOOCHOBAaHHBIX U
apryMEHTUPOBAHHBIX CYXKJIEHUM, TOMyCKaeT OWIMOKM INPU OTBETE Ha JOIMOJHUTEIbHbIC
BOIIPOCHI.

IMpoMe:kyTOouHAsT aTTecTAalMsl OCYIIECTBIsAETCS B KOHIE cemectpa, B 9, 10
ceMecTpe B opmMe 3aueTa.
3aveT mpoxoauT B GopMe coOeceIOBaHUS M BKIIOYACT OJAWH BOIMPOC TEOPETHUCCKOU
YJaCTH 110 TeMaM JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHH, U3ydaeMbIM B 7, 8 cemecTpe

Ne o
i Komnerenmnus ConeprxaHue BOIPOCOB (THIOBBIX 3aJaHU)
1 IIKO-1, IIKO-2, 1. OuucTKa CTOYHBIX BOJ| C TOMOIIBIO MUKPOOPTAaHU3MOB.

[1IKO-3

n

AnpoOHBIE ¥ aHadPOOHBIE TIPOIIECCHI OUUCTKH CTOYHBIX BOJI

3. Hamumure B 001IeM BUe YpaBHEHUS PEAKIIUHU, CHMBOJIH3UPYOIINE
NPOIIECC OYMCTKH CTOYHBIX BOJI.

4. U3 xakux XMMHUYECKHUX COEIMHEHNH COCTOUT aKTUBHBIN HII?

5. Kak 3ammcath B BHIE (OpPMYJIBI COOTHOIICHHWE OCHOBHBIX
OpPTraHOTCHOB B WJIC.

6. bBHOIEHO03 aKTUBHOIO HiIa

7. UYeM oOTIMYAaETCS COCTaB MHKPOHACEJICHUS AKTHBHOTO WJIa OT

OHoreH03a OMOIIJIEHKH ?




8. Kaxkwue Turmsl B3aMMOOTHOIICHHUI CKJIaIbIBAIOTCS MEXAY Pa3IuUHbIMU
BHIaMH MUKPOOPTaHU3MOB B aKTUBHOM uJie?

9. UYewm ornmuaercs a3poOHBIN W OT aHadpOOHOTO?

10. M3 xakux MUKpOOPTraHU3MOB CKJIa/IbIBaeTCsl OUOIIEHO3 BOjj0eMa?

ITKP-1 1. Kakue OCHOBHbIE (HU3MUECKHE TIIOKA3aTeld KauyecTBa  BOIBI
CYIIECTBYIOT?

2. Kakme 3HadyeHumss (HU3MUECKHMX T[IOKa3aTelel KadecTBa  BOJIBI
HOpMUpYytOoTCA?

3. Uro Takoe mieao4HOCTH BOJbI? Kakue BHABI IIEIOYHOCTH OBIBAIOT,
Yem BBI3BaHEI?

4. Yrto Takoe KHCIOTHOCTH BOjbI? Kakue BHIABI KHCIOTHOCTH BOJBI
OBIBAIOT M YEM OHH BEI3BAHBI?

5. Kakme Oaktepuu UrpalOT OCHOBHYIO pPOJIb B  OKHCICHUH
OpPTraHWYECKUX BEIECTB CTOYHOM BOJIBI B MIPOIIECCE OUUCTKHU?

6. HazoBute  OCHOBHBIE  (PU3UKO-XUMUYECKUE  XaApPaKTEPUCTUKU
aKTUBHOTO WJja

7. CoopyxeHus i1 OYUCTKH CTOYHBIX BOJ B a’pOOHBIX YCIIOBHSX.
buopunbTpel. A3poTeHKH

8. Coopyxenus it 00pabOTKM OcCajgKka CTOYHBIX BOJ| B aHadPOOHBIX
yCIOBHSX. [IByXbIpyCHBIN OTCTOMHUK. MeTaTeHKH.

9. Ilo xakuM MoOKa3zaTeIsIM OIEHHUBACTCS BO3MOXKHOCTH OHOJOTHYECKOM
OYHCTKH CTOYHBIX BOJI

10. B yem OTIWYHUsI DKOCHUCTEM OYHMCTHBIX COOPYKEHUH OT MPUPOIHBIX
aHaJoron?

11. B 4eM JOCTOMHCTBA M HEIOCTaTKH aHA’pOOHOTO OKHCIICHUS
3arpsi3HEHUN?

12. Kak  BaumsieTr  TemmepaTypa CcOpaXKWBaHUS Ha  CaHUTApHO-
MHKPOOHOJIOTHIECKUE XapPaKTEPUCTUKU COPOKEHHOTO Oocaika?

13. Kak BIMSAIOT Ha BOJOEM pa3jUYHbIC BHJbI JIEATECIHLHOCTH YEJIOBEKA!
cOpPOC CTOYHBIX BOJI, CTPOUTEIBCTBO IJIOTHH, CYI0OXOJCTBO U T.1.7

14. JlaiiTe XapaKTEPUCTUKY OAKTEPHAM, OCYIIECTBISIOMINM KUCTYIO a3y
OpokeHUs

15. I'uruennueckre TpeOOBaHUS K KAauyeCTBY BOJIbI CHCTEM ITHTHEBOIO
BOJIOCHAOXEHUSA

16. Kak HopMmupyeTcs coiep:kaHne aMMHaka B Bojzie BojgoeMoB? Kakumu
METOJIJaMHU OTpEJeNseTCs COJAepKaHWe aMMHaka B HCCIeAyeMOi
Bone?

17. Kak ycTpaHsSIOTCS MeIIAIOUIME BEIIeCTBA MPH  ONpPEICIICHUN
aMMHaKa?

18. Ha uem ocHOBaHO ompefeNeHUuEe a30Ta HUTPUTOB B HUCCIETyEeMOM
Bozae? IlpenenpHO-momycTHMas KOHIIGHTpAIUS a30Ta HUTPUTOB B
BOJIC BOJIOEMOB?

19. YUro Takoe mpoiiecc HUTpUPUKAINY U ASHUTPUPUKAITUU?

20. Uem 00yclOBIEHO coJepaHUEe Cylb(}aroB B CTOYHBIX BoOjax?
[IpenenpHO-HOMycTUMAas KOHIEHTpalus Cylb(}aT-HOHOB B BOJIE
BOJIOEMOB?

21. IlpenenbHO-nONyCTUMAsi KOHILIGHTPALUSl  XJIOPUJI-UOHOB B  BOJE
BOJIOEMOB?

22. OT 4ero 3aBUCUT KOJIMYECTBO XJIOPHUIOB B MIPUPOAHON, TEXHUUECKOU

U CTOYHOM Boaax?




23.

24,
25.

26.

Kak BIusIOT MOHBI )KeJle3a Ha OpraHONNTUYECKUE CBOICTBa BoAbl? B
KaKo BOJIE 0CO00 BBICOKOE COAIepKaHUE Kele3a?

Jl1g yero ucnoab3yeTcs XJI0p B TEXHOJIOTMH OYUCTKUA CTOYHBIX BOA?
Ot xakux (akTOpOB 3aBUCUT HEOOXOoAMMas 7j03a XJIopa U KaK OHa
BbIOMpaeTcs?
Kakue nokxazatenu XapakTepU3yIOT 3arpsi3HEHHOCTb CTOYHOM BOJIbI
OpraHUYECKUMHU BELIECTBAMU?

5.4 Onucanne KpUTEpHEeB OLEHUBAHUS KOMIIETEHIIMA U IKAJIbI OLIEHUBAHUS

Kpurepusamu orieHMBaHUSA JOCTHKEHUI MTOKA3aTeNEn ABISIIOTCS:

HaunmenoBanme mmoxkas3arens
OTICHUBAHUS pPe3yJIbTara
00y4eHHsI IO TIPAKTHKE

Kpurepnii onennBanus

3HaHus

3HaHWEe TEPMHUHOB, ONIPEACIICHUM, TOHSATUI

3HaHME OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOLIEHHH, TPUHIIUIIOB

O0beM 0OCBOCHHOTO MaTepHasa

[TonHOTa OTBETOB HA BOIIPOCHI

YeTKOCTh M3JIOKEHUS] M MHTEPIIPETAlNY 3HAHUI

VYmMmenue

VYMeHnne HCIoIb30BaTh TCPMHHBI, OIPEACICHU A, IOHATUA

VYMeHne WuCnonL30BaTh OCHOBHBIE 3aKOHOMEPHOCTHU, COOTHOUICHUA,
ITPHUHIUIIBI

O0beM OCBOCHHOTO MaTepHasia

CriocoOHOCTh ITOJHOCTRIO OTBEYATh HA BOITPOCKHI

CriocoGHOCTh YETKO M3JIaraTh U HHTEPIPETUPOBATH 3HAHUS

Bnanenue

BJ'Ia,Z[eHI/Ie SHaHUSIMHU, TCPMHUHAMU, ONIPEACTICHUSAMHU, IIOHATHAMUA

Brnanenue 3HaHUSIMU OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOIIECHUH,
TIPUHITATIOB

O06beM OCBOCHHOTO MaTepHasia

IlonHOTa OTBETOB Ha BOIIPOCHI

YeTKoCTh U3I0KECHUS U HHTEpIpETallin 3HAHUM

OneHka

IMpCrogaBaTciicM

BBICTABJISICTCS

MoKasareyieil U KpUTEPUEB OLICHUBAHUSI.

HHTCTPAJIBHO

C Y4ETOM BCEX

OM@HKCI cqbopmupoeaHHocmu KomnemeHuuii no noxkazameJro 3HAHUSL.

Kpumepuui Yposenwv ocsoenus u oyenxa
2 3 4 5
3nanue mepmunos, | He snaem mepmunoe |3naem mepmunvl u  |3naem mepmunvl u  |3naem mepmuHsl u
onpeoenerul, u onpeoeneHuil onpeoenerus, Ho onpeoenenus onpeoenenus, Moxcem
NOHAMUL c)onyCKaem KOpPPEeKmHOo
HemoyHocmu cihopmynuposame ux
gopmynuposox CaMOCMOAMENbHO
3nanue ocnosnvix |He 3naem ocnoguvie |3naem ocnosuvie 3uaem ocnosuvie  |3naem ocHosHbie
3AKOHOMEPHOCMEN, |3AKOHOMEPHOCMU U |3AKOHOMEPHOCMY, — |3AKOHOMEPHOCIMU, — |3aKOHOMEPHOCHIU,
COOmHOWieHuti, |COOMHOULEHU, COOMHOULEeHUS, COOMHOUEHUA, COOMHOULEHUS], NPUH-
NPUHYUNOE NPUHYUNGI NpUHYUNDL NPUHYUNBL HOCMPO- |YUNbL ROCIPOEHUS]

nOCmMpO€EHUs SHAHUU

noCmpO€eHUsl 3Hanull

enusl 3HAHULl, Ux
uHmepnpemupyem u
ucnov3yem

SHAHUL, MOXMCem
CaAMOCIMOAMENbHO UX
ROJYYUmMb U




UCnojib306ambsv

Obvem ocsoennoco
mamepuaia

He 3naem
3HAYUMENbHOLL
yacmu mamepuana
OUCYUNTUHDBL

3uaem monvko
OCHOBHOU Mamepua
OUCYUNTIUHDL, He
yeeoun e2o oemarnetl

3naem mamepuan
OUCYUNTUHDBL 8
00CmMAamo4HoOM
obveme

Obnadaem meepovim u
NOMHBIM 3HAHUEM
Mamepuana OUCYunu-
Hbl, 811a0eem OONOIHU-
TMEbHbIMU 3HAHUAMU

ITlonnoma omeemos

He oaem omeemul na

Jlaem nenonnvle

Jlaem omeemui Ha

\/laem nonanvie,

Ha 60npocwl OONBLUIUHCIBO omeemol HA 8ce B0MPOCHL, HO HE 6CE |PA3BEPHYMbLE OMNEEMbl
80npocos 80npocwl - NOHbIE Ha nocmasnieHHule
80NpOCHI
Yemxocmb H3znazaem snanusa 6e3 |Hsznaeaem snanus ¢ |M3nacaem snanua  |M3nazaem 3uanus 6
UBNOJNCEHUA U |I02UYECKOT HapyueHusamu 6 0e3 Hapywenuil 6 |102UYecKoll
unmepnpemayuu |N0C1006ameb- no2uteckol Jl02u4ecKoul NOC1e0068ameNbHOCIU,
3Hanuil HoCmU nocredosamernn- nociedogamerny- CAMOCMOSAMENbHO UX
Hocmiu HOCmu uHmepnpemupys u
AHAUBUPYA
He unntocmpupyem | Buoinoausem Buinoansem Buinoansem
u3ssodCceHue NOACHAIOWUE CXeMbl | NOACHSIOWUE ROACHAIOWUE DUCYHKU
NOACHAIOWUMU U PUCYHKU PDUCYHKU U CXeMbl  |U CXeMbl MOYHO U
cxemamu, pucynkamil| HeOpexcHo u ¢ KOPPEeKmHo u aKKypamHo,
u npumepamu owubKamu NOHAMHO |packpuléas noaHomy
CB0EHHbIX ZHAHUL
Hegepno uznazaem u | {onyckaem I'pamomno u | I pamomno u mouno

unmepnpemupyem
3HAHUA

HEemoyHOCmu
UBTIOJICEHUU U
unmepnpemayuu
SHAHUU

no cywecmay
usnazaem 3HAHUL

uzazaem sHaHus,
Ooenaem
CamocmosmenvHole
6616000l

OL{QHKCZ cqbopMupoeaHHocmu KOMnemeHuuii no noxkazamenio Ymuenus.

Kpumepuui Yposenwv ocsoenus u oyenxa
2 3 4 5
Vmenue He ymeem Ymeem Ymeem Ymeem ucnonvzosamo
HCIONB30BaTh UCNONBL308AMb UCNONIL308AMb UCNONIL308AMb mepMuHbl U
TEpPMUHEI, mepmuHul U mepmuHbl U mepMuHbsl U onpeoeinenus, Mojicem
OlIpeIeIIeHN, onpeoeneHust onpeoenenust, Ho onpeoeens KOpPeKmHo
[IOHSTHUS donyckaem chopmynuposamo ux
Hemo1HoCmu CamMoCmosamensHo
dopmynuposox
VMmenue He ymeem Vmeem Ymeem Ymeem ucnonvzosame
HCIIONB30BATE | UCHONb308aMb UCNONIL308AMb UCNONb308AMb OCHOBHbIE
OCHOBHBIE OCHOBHbBLE OCHOBHbLE OCHOBHbLE 3AKOHOMEPHOCTU,
3aKOHOMEPHOCTH, 3AKOHOMEPHOCIU U |3aKOHOMEPHOCIIU, 3GKOHOMEPHOCMU, — |COOMHOUIEHUS, NPUH-
COOTHOMICHIL, COOMHOUEHUS, COOMHOULEHUS, COOMHOWEHUS, Yunol NOCMpoeHUs
npUHYUNG npUHYUNDL NPUHYUNBL ROCIPO- |3HAHULL, MOJICEM
TIIPUHIATIBL NOCMPOEHUs SHAHULL  |pocmpoenus 3nanuil |€HUA SHAHUL, UX CAMOCMOSIMENILHO UX
UHmMepnpemupyem u |Noay4ums u
UCnoIb3yem UCNONB306AMb
O06bem He cnocoben k Cnocoben k Cnocoben k Ob6radaem meepovim u
OCBOEHHOI'O 0CBOEHUIO 0CBOEHUIO MOIbKO 0CBOECHUIO NOJHBIM 3HAHUEM
MaTepHana BHAYUMETbHOU OCHOBHOU MAMEPUAT | Mamepuand Mamepuana OUCyuniu-
vacmu mamepuana | OUCYUNTUHbL, HE OUCYUNTUHDL 6 Hbl, 61a0een OONOTHU-
OUCYUNTIUHDL yeeoun e2o oemarell | docmamoyHom MEbHLIMU 3HAHUAMU
obveme
Cnocobnocts |He 0aem omsemvt na | Jaem nenonnvie Jlaem omseemvl Ha |[{aem nonnvle,
MOTHOCTBHIO OONLUUUHCIMEBO omeemul Ha 6ce 80NPOCHL, HO HE BCE |PA3BEPHYMbLE OMBENbL
OTBEYATh HA egonpocos 80NPOCHl - NoJIHbLe Ha nocmaesieHHvle

BOITPOCHI

80NnpocCsl




CriocoOHOCTE
YETKO M3J1araTh U
HUHTEPIPETUPOBATH
3HAHUA

H3znacaem 3nanus 6es

H3znazaem 3nanus c

H3znacaem 3nanus

H3znacaem 3nanus 6

unmepnpemupyem
3HAHUA

HemoYHOCMU 8
UBTIOCEHUU U
unmepnpemayuu
SHAHUU

no cywecmay
usnazaem 3HAHUsL

102uyecKol HAapYWeHUsMU 8 Oe3 Hapywienuti 6 |102U4ecKoll
nocneoosameriv- J02uuecKoll 02UYeCKOll NOCIE008aAMENbHOCTIL,
Hocmu nocinedosamelio- nocnedosamelivb- CaAMOCMOSIMENbHO UX
HoCmu HoCmu uHmepnpemupys u
aHanusupys
He cnocoben Cnocoben Cnocoben Buinonnsem
UTLTTIOCMPUPOBAmb BbINOIHAMb BbINONIHAMND nosicHAIOWUe PUCYHKU
NOSACHAIOUWUMU NOACHAIOWUE CXeMbl | NOACHAIOWUE U cxemvl MOYHO U
cxemamu, pucyHkamu| Y PUCYHKU PUCYHKU U cXeMbl  |GKKYPAMHO,
u npumepamu H€6p€9fCHO uc KOpPpEeKmmo u \pacKpsleas nojinomy
owubxamu NOHSIHO VCBOEHHBIX 3HAHUUL
Hesepno uznazaem u | [onycxaem T'pamommo u T pamomno u mouro

uznazaem sHaHusl,
denaem
CamMoCmosmenbHble
6616000l

Oyenka cpopmuposannocmu KomnemeHyull no nokasamento Braodenus.

Kpumepuii Ypoesenv ocsoenus u oyenxa
2 3 4 5
Bnangenue He enaoeem Bnaoeem Bnaoeem Braoeem mepmunamu
3HAHUSMH, mepmuHamu u mepmuHamu u mepMuHamMu u U onpeoeneHusIMU,
TEepMUHAMH, onpeoeneHusIMU onpeoeneHusMU, HO  |OnpedenreHUsIMU MOIICEm KOPPEKMHO
OTIpe/IeNIeHHAMH, donyckaem chopmynuposams ux
IOHSITHSIMI HemodHocmu CamMoCmosAmenbHO
dopmynuposox
Bianenue He eraoeem Braoeem ocnosnvimu|Bradeem Brnaoeem ocnosnvimu
SHAHHUSIMHU OCHOBHBIMU 3AKOHOMEPHOCIMAMU |OCHOGHBIMU 3AKOHOMEPHOCHAMU U
OCHOBHEIX 3AKOHOMEPHOCAMU U |1 COOMHOMWEHUAMU, |3AKOHOMEPHOCMAMU |COOMHOWEHUSIMU,
. |coomnowenuamu U COOMHOWEHUAMU, |NPUHYURAMU
gaKOHOMePHOC{eH’ npuxyunamu J Z];ZZL;Z’;%; 3Hanull |MPUHYURamu ’ nﬁcm?aoenwz SHAHUU,
COOTHOIICHNH, NOCMpPOEHUsT 3HAHULL nOCMpPOeHUs. Modicem
IIPUHITUIIOB SHAHUU, UX CAMOCMOSIMENbHO UX
uHmMepnpemupyem u |[noay4ums u
UCNOIb3yem UCNOJIb306AMb
O0BeM He enaoeem Braoeem monvko Bnaoeem Obnadaem meepovim u
OCBOEHHOIO 3HAYUMENbHOL OCHOBHbIM Mamepuanom NOJIHbIM 3HAHUEM
Marepuaia YaACMobIo Mamepuaia | Mamepuaiom OUCYUNTUHDL 8 Mmamepuana OUCYuniu-
OUCYUNTUHDBI OUCUUNTIUHDL, He 00CIAMOYHOM Hbl, er1aoeem OONnoIHU-

yceoun e2o oemarneti

obwveme

MENbHbIMU SHAHUAMU

ITonHoTa oTBETOB

He 0aem omsemvt na

Jlaem nenonnvle

Jlaem omeemul Ha

\/{aem nonnvle,

Ha BOIIPOCHI OONBUUHCMBO omeemol Ha 6ce B0NPOCHL, HO He BCe |PaA3ePHYMble OMBEeNbl
80NpOCO8 60npocol - NOJIHbLE Ha nocmasiertvle
80NPOCHL
YeTKOCTb Braoeem suanusmu  |Braoeem snanusmu c|Braoeem snanusamu |Bradeem 3uanusmu 6
H3JIOKEeHUI u |0e3 1oeuueckotl HapyuweHusamu 8 be3 napyuienuil 6 02UYeCKOlL
HHTEpIpETalnu nocneoosameinv- 102uyecKkotl 02u4ecKoll noCne008amebHOCHU,
3HAHUI Hocmu nocineoosamelio- nocnedosameriv- CaMOCMOAMENbHO UX
HOCIU Hocmu uHmepnpemupys u
aHanu3upys
He cnocoben Cnocoben Cnocoben Buinoausem
UILTHOCMPUPOBAMb BbINOIHAMb BbINOAHAMb NOACHAIOWUE PUCYHKU
NOSICHSIOWUMU NOACHAIOWUE CXeMbl | NOACHAIOWUE U Cxemvl MOYHO U
cxemamu, pucyHKamu | U pUCyHKu PDUCYHKU U cXembl  |GKKYPAMmHO,
U npumepamu H€6p€9fC‘H0 uc KOPpEKmMHO u \pacKpeleas nojinomy
owubKamu NOHSIIMHO VCBOEHHBIX 3HAHULL
Hesepno uznazaem u | Jlonyckaem Tpamomno u I pamomno u mouro




uHmepnpemupyem HemouYHoOCmU 8 no cywecmaey usnazaem sHaHus,
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1. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHHUE

6.1 MaTepuajbHO-TeXHUYECKOE oOecreyeHue
Crnenmanu3zupoBaHHas jadbopaTtopusi — BogomoAroTOBKM U OYUCTKH CTOYHBIX BO/I,
o0opynoBaHUE sl TPOU3BEACHUS CAHUTAPHO-XUMHUUYECKUX U OaKTEPHOJOTHYECKUX
aHaJTM30B. YCTAaHOBKM M CTEHJBI IS TPOBEACHHUS JabopaTopHbIX padoT. [lmakarsl,
aTJackl, HEOOX0AUMas TUTEpaTypa U IPYroi HarJISIAHBIN MaTepHUal.

1.2 JInueH3M0OHHOE U CBOOOHO pacpPoCTpPaHsieMoe NPOorpaMMHOe obecneuyeHne
[MporpammHubie koMmIuiekehl «Autocady, «MS Wordy

6.3 IlepevyeHb y4eOHBIX U3IaHUI M Y4eOHO-METOAMYECCKUX MATEPHAJIOB
Kontpons kauectBa Boawl: yued. / JI.C. AnekceeB. - 3-¢ u3f., nepepad., u jgom. - M. :
Nudpa-M, 2004. - 153 c. - (Cpeanee npodeccuonanbHoe oopazoBanue). - ISBN 5-16-
001970-7 : 74.38 p. YAK  628.1/.3(07)

2. Xumus Bojbl U MukpoOuosorus: yueo. / A.JI. Usuatos, B.1. Manos. - M. : Uudpa-
M, 2006. - 217 c. - (Cpennee npodeccuonaibHoe oopazoBanue). - ISBN 5-16-002421-2
: 120.47 p.YJIK 543.3(07) 628.1(07)

3. KonTpons kadecTBa BojbI : yueOHoe nmocodue / A.U. Anudanosa. — benropon: uzn-
Bo BI'TY, 2013. — 104 c.

4. Xumus BOJIbI U MUKpoOHoJiorus : yueOHoe nmocooue / A.W. Anudanosa. — benropon:
m3n-Bo bI'TY, 2013. — 76 c.

5. KonTtponp kadecTBa BOJIbI: METOJAMYECKUE YKA3aHUS K BBITIOJHEHHUIO JTA0OPATOPHBIX
pab6ot / coct.: A.M. Anmudanosa, B.M. Kupees. — benropon : uzn-so bI'TY, 2015. — 22
C.

6. Xumus BOABI M MHUKPOOHMOJOTHSA : METOJAMYECKHE YKa3aHWs K BBIMOJIHEHUIO
nabopatopHbix padoT / coct.: A.W. Amudanoa, B.M. Kupees. - benropon : mu3a-Bo
BI'TY, 2015. - 28 c.

7. CanlluH 2.1.4559-96 IlutheBas Boma W BOJOCHAOKEHHE HACEICHHBIX MeECT. M.
I'ockomcansnuaemuanzop Poccun. 1996 r.

8. TOCT 2874982. Bona mnwurheBas. [ urueHnmueckue TpeOOBaHHUS W KOHTPOJIL 3a
kadectBoM. ['ocynapctBennblii komuteT CCCP mo cranmapram. M. M3patenscTBO
cTtaHgapToB. 1982 r.

9. CnpaBOYHMK TO CBOWCTBaM, METOJaM aHanm3a W ounctke Bombl. Y. 1,2. Kues.
Hayxosa nymxka. 1980

10. JIamaeB b.®. CucreMbl BOJJOCHA0KECHHUS M BOJOOTBEACHUS 3MaHUN [DIEKTPOHHBIH
pecypc]: ydebnoe mocobue/ JlsimaeB b.®., Kupunenko B.M., Hemobor B.A. —
OnekTpoH. TekcroBble naHHble. — CII6.: Tlomurexnuka, 2012. — 304 c¢. — Pexum
nocryna: http//www.iprbookshop.ru/15910. — 9bC «IPRbooks»

11. KopmamoBa E.P. IIpoekTupoBaHue CHCTEM BOJOCHAOXKEHUS U BOJOOTBEIACHUS
3naHuil [DnekTpoHHBIH pecype]: yueOHOoe mocobue/ Kopmamosa E.P. — DnektpoH.




TEKCTOBbIE JaHHble. — MBaHOBO: IIBaHOBCKMM TOCYIapCTBEHHBIM apPXUTEKTYPHO-
ctpoutenbHblii  yHHBepceuteT, ObC ACB, 2005. — 142 c. — Pexwum pocryna:
http://www.iprbookshop.ru/17750. — DBC «IPRbooks»

6.4 IlepeyeHb HHTEPHET-PECYPCOB, NPO(PECCHOHAIBHBIX 023 TaHHBIX,
UHG(OPMAIMOHHO-CIIPABOYHBIX CHCTEM

1. JIamae b.®. Cucrembl BOAOCHAO0XKEHUS M BOJOOTBEACHUS 3AaHUN [DIIEKTPOHHBIN
pecypce]: yuebnoe mocobue/ Jlamae b.®., Kupunenko B.M., HemobOos B.A. —
OnektpoH. TekctoBble naHHble. — CII6.: Tlomutexnuka, 2012. — 304 c. — Pexum
nocryma: http//www.iprbookshop.ru/15910. — 9BC «IPRbooksy,

2. Kopmamosa E.P. IIpoekTupoBaHHE CHUCTEM BOJOCHAOXEHHUS W BOJOOTBEIACHUS
3panuil [DnekTpoHHbIH pecype]: yueOHoe mocobue/ Kopmamoa E.P. — DaekTpoH.
TEKCTOBBbIE JaHHble. — lBaHOBO: IIBaHOBCKHMH T'OCYIapCTBEHHBIA apXHUTEKTYypHO-
ctpoutenbhbli  yHuUBepcuter, ObC ACB, 2005. — 142 c. — Pexum pgocryna:
http://www.iprbookshop.ru/17750. — DBC «IPRbooksy»

3. http://www.iprbookshop.ru/59999.html Jlsmaes b.®., Kupunenko B.U., Hemo60oB
B.A. Cuctembl BogoCHa0X EeHUSI U BOJAOOTBEICHUS 3/1aHUN


http://www.iprbookshop.ru/17750
http://www.iprbookshop.ru/17750

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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