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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb gucumnnuHbl: 1) dopmmnpoBaHne y CTYAEHTOB CUCTEMHbIX 3HAHWMA O CBOWCTBAx MPUPOLHON U
NPOM3BOACTBEHHON BOAbl, METOOAaX €€ KOHTPONs M MOArOTOBKM AN NPOBEAEHUST XUMWYECKMX MpOLEecCcoB Mo
TEXHOOrMYEeCKOMY pernameHTy, obecneunBatoLeMy BbICOKYH 3EKTUBHOCTL TEXHOMOMMYECKOro NpoLecca;

2) ®opMuMpoBaHWe 3HaHWI B 06n1acTv BOAOMOATOTOBKM A1 9HEProoObEKTOB pasnmyHbIX TUMOB;

3) O6yunTb CTYAEHTOB HaBblKaM NPaKTUYECKOro NPMMeEHEHNS CNOCOOOB 1 METOL0B MOArOTOBKN BOAbI

1.2 3apaum gUCLUUNNVHDI:

1. OBby4yeHune CTygeHTOB OCHOBaM 3HaHW XMW BOAbl, NOKa3aTenen e€ KayecTsa;

2. ChopmupoBaThb Y CTYAEHTOB 3HAHUSA OTHOCUTENBHO CXxeM obpalleHus Boabl B unknax TOC 1 KOTENbHbIX;

3. OGyyeHne ctygeHToB OOOCHOBaHHOMY MOAXoAdy K Bblbopy cnocoba obpaboTkum Bogbl ANA MOSyYeHust
NpoayKkTa HeoOXoAMMOro Ka4yecTBa;

4. MNpuBnTHNe HaBbIKOB BbIbOpa cuctemM u metoaoB 06paboTku Bogbl 1 KOHOAEHCATOB

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHas NOAroTOBKa NpegnonaraeT co3fgaHne OCHOBbI AN POPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMINH:

KoTenbHble yCTaHOBKM M NaporeHepaTopbl

dursunka ans Tenno3HepreTMKoB

MaTtematuka

dunsmka

Xnmmsa

2 KOMMNETEHUMN OBYYAIOLWLEIOCs, ®OPMUPYEMBbIE B PE3YJNIbTATE OCBOEHUA OUCLUUNNUHDbI

MK-6.1: FOTOBHOCTbL K BbINOJIHEHUIO PabOT NO OpPraHU3aLMOHHOMY U TEXHUYECKOMY 0becrneyeHuIo NoJsIHOro
LMKNa UN1 oTaenbHbIX CTaAUNA 3KCNIyaTauum TennoBbIX ceTen, TennomexaHuyeckoro obopyaosaHusa TOC m
KOTenNbHbIX

3HaTb: npuHUMNManbHble cxembl obpalleHns Boabl B Umknax TAC u koTenbHbIX; MeToabl 06paboTkm Boabl Ha TAC

KOTenbHbIX; (OU3NKO-XMMUYECKME MOKasaTenu BOAbl, TEXHONOMMYecKkMe nokasaTenu kadecTBa BoAbl; obopynoBaHue
cuctem BogonoarotoBkm Ha TAOC U KOTENbHbIX.

YMeTb: oueHMBaTbh TEXHNYECKOE COCTOSIHME BOAONOATOTOBUTENBHOTO O60pyﬂ,OBaHVIﬂ T3C n koTENbHbIX

BnageTb: MeTogamu MOAroTOBKM BoAbl Ha TOCU KOTenbHbIX MeTodamMu BbiGopa annapaToB Ans BOAOMOArOTOBKM;
NPYOPUTETHLIMUMYTSIMU Pa3BUTUS HOBbIX SHEPIO- U pecypcocheperatoLLnX TEXHOMOMMIA.




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNIUHE

KoHTakTHas
paboTta

MHHOBaLU.

dopMbl
3aHATUN

CP

MNex. Na6. | (4acbl)
(4achkl) | (4achbl)

HaumeHoBaHwue 1 cogepxaHue pasgernos,
TeM U y4eBHbIX 3aHATUIA

CemecTp
(kypc onsa 3A0)

Paspen 1. [lokasatenn kadyectBa WU
Knaccudpmkaumns metogos ob6paboTku Boabl

Tema 1. MpeameTt OUCLNNNUHBI
«BogonoarotoBka Ha UCTOYHMKAX SHEPTUNY,
HasHayeHne BOAbl B TEMMO3HEPreTuke.
Knaccudmkaums NPUPOAHbIX BOA.
MICTOYHMKM NOCTYNNEHNS NPUMECEN B LUKNE 0,35 6 nn
pabotbl TOC un koTenbHbIX. HeobxognmocTb
OYUCTKM BOAbI, NPUMEHSEMOM Ha UCTOYHMKAX
3Heprmn. TexHuka GesonacHocTn paboTbl B
nabopartopum.

Tema 2. Knaccudumkaumss nokasatenen
KadyecTBa BOAbl U MeTO4OB €€ obpaboTku.
BespeareHTHble mMeToabl 06paboTkn BOAbI.
XKectkocTb BOAbI (Bnapl, cnocobbl
onpegerneHus). YrnekucrnoTHoe paBHOBECHE.
TepMmuyeckoe yMmsryeHne — HasHayeHue
MeToaa, ero OCHOBBbI.

Buabl n cnocobbl NoCTynneHns ra3os B BOAY,
ncrnono3dyemyto Ha TOC. YaaneHve rasos n3
BOApbl aecopbumen n xumuyeckum| 3
CBA3blBAHMEM.  TexHonmorns  yganeHus
Avokcuaa yrnepoga B AekapGoHu3aTope.
TexHonorus yaaneHus rasos B
AeaspaTopax.

0,35 6 mn

Tema 3. Ounctka Bogpl OT rpyboancnepcHbIX
npumecen. Cnocobsl PUNLTPOBaAHKS.
dunbTpylowmMe matepuansl M TpeboBaHus,
npegbsaBnsemMble K HUM. TexHonornyeckue 0,25 5 nn
nokasatenn paboTbl unbTpoB. PakTopsbl,
BNUsOLWKNE Ha PUnbTpoBaHUe. YTunusaums
Lwnama.

Tema 4. Oumnctka Bogbl HapomembpaHHbIMK
metogamu. MpuHumMn paboTbl U Ha3HavYeHne
00paTHOOCMOTPUYECKHMX YCTaHOBOK.
KoHCTpyKuus MeMBpaHHbIX hUbTPOB.

0,25 5 mn

Pasgen 2. lNpepoynctka Boabl. PeareHTHas
obpaboTka BoAbI




Tema 5. PeareHTbl [Ans  KOPPEKLMOHHOWN
00paboTkMm noanNMTOYHOM U CEeTEeBOW BOAPI,
ucnonb3yemble B MpoLecce BOAOMOArOTOBKW.
MpepoTBpalleHne obpaszoBaHMs MUHEPATbHbIX
OTNOXeHMN n Buonornyeckoro obpacraHms

PeareHTHble  meToabl  06paboTku  BOAbI:
N3BECTKOBaHME, CoO0u3BECTKOBaHME,
HaTPOHHO-COOOBbLIN U dhocdaTHbIN  MeToAbI
ymsaryeHusa. HasHayeHne U1 0coBGeHHOCTU
MeTOO0B. Cnoco0Obl MHTEeHcUmKaumnm
NpOLIECCOB peareHTHOro yMsArdyeHums.

Tema 6. ObGeckpemHMBaHMe BoAabl. Bugbl un
cogepXaHue KpemMHuss B MNpUPOAHOM U
TexHonormyeckon Boge. HeratusHoe BnusiHue

coeauHEeHMWiA KpeMHUs Ha paboTy
TENSI03HEPreTUYEecKoro obopynoBaHusi.
HasHaueHuve n OCHOBbI meToda

MarHeavarsnbHoOro 06ecKpeMHUBaHUS, pPacyéeT
HeobXx0AMMON A03bl peareHToB.

Tema 7. YpaneHue npumecen MeTOO0M
Koarynsumm. HasHayeHne n OCHOBbI MeToAa,
pacyéT HeoOXoOAMMOW  [03bl  peareHToB.
CtpoeHnune KONnouaHown yacTuupbl,
NPUMEHSIEMbIE KOAarynsiHTbl

Paspen 3. ®u3uko-xummyeckue MeToabl
OYUCTKM BOAbI

Tema 8. Ob6eaxenesnBaHWe KOHOEHCATOB.
Buaobl coegmnHeHnn xenesa B Boge. CTOYHUKM
NMOCTYNSMIEHNss MpUMMeEcen ernesa B BOAY.
MpuymHbl, obycnasnmeatowme He0bxo0AMMOCTb
obe3xenesnBaHus BoAbl. YaaneHue xenesa
MEeTOAOM  MOHOOOMeHHoM  copbumm  Ha
uennonose n npwu OKMUCNEHUN Ha
KaTanuTuyecKnx sarpyskax.

Tema 9. CopbunoHHas oumcTka BOAbl METOAOM
WMOHHOro o6MeHa Ha noHuTax. OcHoBblI MeToaa.
3aKkoHOMepHOCTH MOHHOro obmeHa.
Knaccudukaums MOHUTOB. MoapobHoe
paccMOTpeHMe MeTOAOB KaTUOHWPOBAHUSA U
aHuoHMpoBaHus. [nybokoe obecconueaHue.
dunbTpbI CMeLLaHHOoro DEencTBus.
PereHepaumns noHuTHbIX punbTpoB. O6meHHas
EMKOCTb MOHMTOB. PakTopbl, BNuSOWME Ha
OOMEHHY0 EMKOCTb MOHUTOB.

JlabopaTopHasi paborTa. OnpepeneHune
JuHamMuyeckorn obMeHHOM EMKOCTM MOHUTa U
yMsirdeHne Boapl.

0,25 nn
0,2 nn
0,25 nn
0,2 nn
0,8 nn




Tema 10. Onekrtpoananms. OcHOBbLI MeToaa.

HasHauyeHue B Luyukne Bogoounctkm Ha TOC 0.25

Paspen 4. CtoyHble Bogbl TAOC 1 TexHonorum
MX OYUCTKN

Tema 11. O6wue nonoxeHuns. Buabl cTOKOB.
Hopmupyemeble nokasartenu KayecTBa
cToyHbiX Bog TAC. CToYHble BOAbI CUCTEM
oxnaXKaeHus

0,35

Tema 12. CTou4HbIE BOAbI
BOLOMNOArOTOBMTENBHbLIX YCTAHOBOK, CUCTEM
rmaposonoyganeHusl, 3arps3HeHue CTOKOB
HedTenpoaykTaMu, CTOKM OT KOHcepBauuu
obopyaoBaHus.

0,25

Tema 13. odnotaumsa. OcHoBbI MeTOAaa.

HasHauyeHune B LUymkne BogoouYnctTkn Ha TOC 0.25

Utoro B cemecTtpe (Ha kypce ans 3A0) 4 4

60

KoHcynbTaumm n npoMexyToyHas

aTTectauus (3ader) 0,25

Bcero koHTakTHasA pa6bota n CP no

8,25
AUCLMMIVHE

60

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He MPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHme nokasaTtenemn, KpUTepMeB U CUCTEMbI OLlEHUBaHNUA pe3yrnbTaToB 06y4yeHuUs

5.1.1 NokasaTtenu oueHUBaHUA

Kon
KoMMneTeHuumn

MokasaTenu oueHnBaHUA pe3ynbTaToB O6y'~IeHVIF|

HanmmeHoBaHMe OLEeHOYHOro
cpeacTea

nx onpegeneHun,
BOAOMNOArOTOBKA

OopueHTUpyeTcs B

MK-6.1

METPOSIOrn4eCcKom
OEMOHCTpUpyeT

OLIEeHKM
3HaHuA

pe3ynbTaToB
no Bblbopy

BOAONOAOrOTOBKW.

1. ®opMynupyeT OCHOBHbIE NPUHLMMbI BOAOMNOATOTOBKM Y BOAOOUUCTKY,
n3naraeT OCHOBHbIE NPEeACTaBEHUS O MokasaTensix KayecTsa BoAbl U
obopynoBaHun

2. OpueHTMpYyeTCa B OCHOBHbIX (QU3UYECKUX U XMMUYECKUX 3aKoHaXx,|1.
MeTogax MaTtematudeckon obpaboTkum JaHHbIX AnS  onTMMM3aLun
TEXHOMNOrMn BoAONOAIOTOBKN HA Pa3fiMyYHbIX SHEProoObeKTax 2.
3. TlokasbiBaeT ymeHuss B nogbope MeTOAMKM MpOBeAeHNs U
XUMUYECKOTO
MEeTOAMKN
060CHOBAHHOIO XMMMYECKOro aHanu3a M perynupoBaHus MpoLieccoB

cucrtem

Bonpocbl
cobecepoBaHus

YCTHOrO

MpakTuko-
OpWEHTUPOBaHHblE 3afaHusA

aHanuaa,
npoBeaeHns

5.1.2 Cuctema 1 KpuTepumn oLueHUBaHUs

Kputepun oueHnBaHUA CRHOPMUPOBAHHOCTI KOMMNETEHLMIA

LLikana oueHuBaHusa
YcTHOe cobecenoBaHune

MucbmeHHas paboTa

O6yuatowuics nokasbiBaeT
BCECTOPOHHee U1 rnybokoe  3HaHue
OCHOBHbIX  METOJ0B  BOJOMOATOTOBKM,

3auTteHo
cBOOOAHO OpPUEHTUPYETCA B OCHOBHbIX

MOHSATUSIX, TEPMUHAX W ONpeaeneHunsx;
MoxeT obocHoBaHHO nogobpaTb cxemy

MpaBunbHO nogobpan  anroputTM  peLleHus
npeanaraemo B bunete 3agadv, npoeen Bce
HeoOXOoQUMbIE  BbIMMCIMTENbHBIE  OEWCTBUS,

KOPPEKTHO UHTEpNpeTMpoBan peaynbTaThbl.




npouecca BOAOMOArOTOBKM W aHanuaa
KOHTPOMNA KayecTBa BOAbI; BbIMOMHUN 1
ochopmun Bce nabopaTopHble paboThl

O6yuvalolminca He WMMeeT [O0CTaTo4YHOro
YPOBHSI 3HaHWA OUCUMMIMHBI, HE MOXeT
chopMynMpoBaTb OCHOBHbIE  MPUHLMMbI
opraHusaumm BoAoMNoTpebneHuns Ha [He cMmor kOppekTHO peLwuTb NPeasioKEeHHYH B
XMMUYECKOM npeanpusaTuu; nrnoxo |6unete 3agavyy, He MOXeT BOCMOMb30BATLCA

He 3a4yteHo OPpUEeHTUPYeTCA B OCHOBHbLIX TMOHATUAX, |NpeanoXeHHbIMU (bOpMyJ'IaMVI, He B COCTOAHUU

onpegeneHnax w MeTodax  KOHTPO&A |YCTPaHUTb NOMapKW AaXe noa pykoBoACTBOM
KayecCcTBa BOAbl; AOMYyCKaeT Npu OoTBeTe Ha |npenogaBaTens

3a4yeTe CyueCTBeHHble OLWNBKM N HE MOXET
YCTpaHUTb WX p[daxe noa pPykKoBOACTBOM
npenogasarens.

5.2 TunoBble KOHTPOSbHbIe 3a4aHUA UNN UHbIe MaTepuarnbl, HeOGXoAMUMbIe ANl OLEHKU 3HAHUNA, YMEeHUN,

HaBbIKOB

1 (Unun) onbiTa fEATENIbHOCTU

5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 3

1 TexHonornyeckne nokasarenu pabotbl punbTpa. PakTopbl, BAUSAKOLWMNE Ha NpoLecc hunbTpoBaHUs
dunbTpytowne matepuansl: TpeboBaHus, NpeabsBAsieMble K HAM U MOKa3aTenu kayecTsa
VICTOYHMKM NOCTyNNeHns npumecen xenesa B Bogy. MNMpuynHbl, obycnaenusatone HeobxXxoanmMocTb

3 obeaxenesnBaHus Bogbl. YaaneHue xenesa MeTogoM MOHOOOMeHHOM copbumm Ha Liennionose 1 npu
OKUCIIEHUWN Ha KaTanuTUYeCcKnx 3arpyskax

4 OcHoBbI 00e3xene3anBaHUs KOHAEHCATOB. Buabl coeguHeHWI xenesa B Bode

5 KoHCTpyKunst hnnbTPoB HAMbIBHOIO TUNa

6 KoHCTpyKUMst onnbTpoB HacbIiNHOro Tuna. TexHonornyeckne nokasatenun paboTbl HAackbiNHOrO unbTPa.
PereHepauus HacbinHbIX punbTpoB. HasHavyeHne apeHaxxHOro yCTponcTea B hunbTpax HaACbIMHOMO TMna

7 TeopeTuyeckme 0CHOBbI NpoLecca hunbTpoBaHNS — NOBEPXHOCTHOE U 06 BbEMHOE (hMbTPOBaHME.
Knaccudumkauns ounnstpos

8 CoBMelLLeHMe NpPoLECCOB Koarynauumn, M3BecTKoBaHUSA U MarHeananbHoro obeckpeMHmBaHusi. KoHTakTHas
Koarynsiums, ocobeHHocTu. MprnHumn paboTtbl ocBeTNMTENS

9 Ycnosus npoBeaeHns npakTnyeckon koarynauun. KoarynsaHTbl, cnonb3yemble B BOAONOArOTOBKE.
MpumeHeHne brnokynAaHTOB ANs UHTEeHCUdUKaUMM Koarynaumm

10 MexaHn3m obecLBeYMBaHUs BOAbI. YCNOBUSA pa3pyLLEHUs KOMMOMAHBIX CUCTEM — Koarynaums. OcobeHHoCTH
KOMNMOWAHOro CoCTosiHMS BelecTBa. CTpoeHne KONNongHom YyacTuubl

11 Pac4yéT gosbl peareHTa npu marHesmanbHOM 06ecKkpeMHMBaHWUM

12 CyLHOCTb Npouecca MarHesmanbHoro o6eckpeMHMBaHUSA

13 13BeCTKOBO-COA0BbIN, HATPOHHO-COA0BbIN U hocaTHbI MeTOAbl YMArYeHUs BOAbI

14 YMsaryeHme Boabl peareHTHbIMNU METOAAaMUN — U3BECTKOBaHUE. PacyéT 403kl M3BECTU NPU U3BECTKOBAHMUN BOAbI.
Cnocobbl MHTEHCUMKALMM NMPOLECCOB PEAreHTHOro YMSAr4eHus

15 PeareHTbl 4ns KOppeKUMOHHOM 06paboTkM NOANUTOYHOM M CETEBOWM BOAbI, MCMOSb3yeMble B npoLecce
BOJONOATOTOBKU

16 OcHOBbI TEXHONOMMKN Aeaspaunm

17 OcHoBbI TeXHONOrMN gekapboHnsaLmm

18 Buapbl n cnocobbl NnocTynneHms ra3os B Bogy, ucnonb3yemyto Ha TOC. YaaneHue ra3os 13 BoAbl gecopbumen n
XUMNYECKUM CBSI3bIBAHUEM

19 TepMmuueckasi Bogonogrotoska. Obime nonoxeHusi. KoHCTpykumst ucnaputenen. OuncTka napa

20 MeToabl CHUXEeHUsT arpeCCUBHOCTU BOAbI

21 BnusiHne nprvmecen NpupoaHON Bodbl HA NPOLIECC KOPPO3uK, MeToabl 6opbObI

22 YrnekncnoTHoe paBHOBECHE

23 BrnivsHne npumecen Boabl Ha nNpouecc HakuneobpasoBaHus

24 3agayun xummyeckmx MetofoB 06paboTkmn BoAbl B pa3nnyYHbIX NPON3BOACTBAX

25 MeToabl u nocrnenoBaTenbHOCTb YAaneHns npumecei u3 Bogpbl (00LMe NpUHUMMLI)

26 Knaccudukaums npyumecein npupogHbix BOA4 No ha3oBoO-AMCNEPCHON XapaKTepUCTUKe, No XMMUYeCKoMy 1
OMcnepcHoOMy CcocTaBy

27 OcobeHHOCTN OpraHMYecKMx NpuMecen NPUPOLHbIX BOA

o8 MokasaTenu kayecTBa BoAbl: TEXHOMOrMYeckne, PU3MYECKNE, XMMUYECKNE, CaHUTaPHO-0aKTepronorniyeckume.

Cnocobbl UX onpefeneHuns, pasMepHoCcTH




29 HeobxoanmMocTb 04MCTKM BOAbI, I'IpVIMeHﬂeMOVI Ha UCTOYHWMKAX 3Heprmmn

30 McTouHUKM nocTynneHus npumecen B umkne pabotsl TOC 1 KOTENbHbIX

31 HasHa4veHune BOAbI B Tenno3HepreTuke

32 Knaccudpmkaumsa npupoaHbIX U CTOYHbIX BOA,

33  |OuucTtka cTouHbix Bog TOC meTogoM obpaTHOro ocmoca.

CTOu4HbIE BOAbl BOOAONOAroTOBUTENIbHbIX YCTAaHOBOK, CUCTEM rnapo3osioyaaneHunsa, 3arpasHeHne CTokoB

34 Hed)TeI'IpOD,yKTaMVI, CTOKW OT KOHCepBaUuuun o6opynosaHV|;|

OuncTtka cTouHbix Bog TOC. Buabl ctokoB. HopMmmpyemble nokasaTenu kadectBa cTouHbIX Bog TOC. CTouHble
BOAbl CUCTEM OXNaXKAEHUA

35

36 MpepoTBpalleHne obpa3oBaHMa MUHEParbHbIX OTIOXEHUIN 1 Bronormdeckoro obpacTaHms

37 O6paboTka oxnaxgatoLlien Bogbl. CUCTEMbI OXMNaXaeHUs1 U cTabunNbHOCTb OXNaXkaatoLLen BOAbl

38 OnekTpoamanms. OcHoBbI MeToAda. HasHaueHune B Lnkne BogoouncTkm Ha TOC

39 Mpouecc coBmecTHoro H-OH-noHnpoBaHusa — obecconnBaHue

40 AHMOHMpPOBaHWe BOAbIl, HA3HavYeHue npouecca

H-kaTnoHupoBaHune, ocobeHHoCTM nNpouecca. PereHepaunsa H-kaTmoHnToBbIX hmnnbTpoB. Cxembl H-Na-
KaTMOHMPOBaHMS

41

42 TexHonoruns agsyxcryneHyaroro Na-katmoHnposaHus PereHepaums Na-KaTUOHUTHBIX (OUNbTPOB

43 MeTofbl KaTMOHNPOBaHWS Boabl. Na-kaTMoHMpoBaHMe, 0COBEHHOCTM npoLuecca

TexHonornyeckne nokasarenn NOHUTOB. (DaKTOpI:I, Brnnawowine Ha BeniniynHy 0OMEHHON EMKOCTM MOHUTA.

44
PereHepauus otpaboTaHHOro noHuTa (obwmne npuHumnbI)

45 Knaccudukaumsa MoHoOOOMEHHbIX MaTepunanoB. VIOHUTLI, X CTPOEHME N CBOWCTBA

46 MpuHUMN MeToAa MoHMpoBaHUs Boabl. CYLLHOCTb YMArYeHUst BOAbl MOHUTHBIM CNOCO60OM

47 YnbTpadunbTpaumsa n HaHopuneTpaums. HasHadeHme n ocobeHHOCTN MeToaa, annapaTypHoe odopmMmIieHne

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

TunoBble NPAKTUKO-OPNEHTUPOBAHHbIE 3afaHMsA(3adaum,kencbl) HaxoaaTcesa B MpunoxeHun k gaHHon P

5.3 MeTogmnyeckue matepuansi, onpegensiowme npoueaypbl OLeHMBaHUA 3HaHUN, yMeHUN, BrageHui (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocs K NpomMexXyTo4yHowu atrectauMu m nopsaaok MIMKBUaLmMn akageMmniyeckomn
3aJ0MKEeHHOCTU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTMpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CIIOrYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPONSA yCneBaeMOoCTH U NMPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaLuMm No AMcumUninHe

YcTHas X MuceMeHHas X KomnbloTepHoe TecTupoBaHue ZEE]

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMu nNo AUCLUUNInHe

B TeuyeHue cemecTpa BbINOMHAETCS KOHTPONbHas paboTa.
CTyLeHThbl Ha 3a4eTe OTBEYaloT Ha Ba TEOPETUYECKMX BOMpOCca M peLuaroT O4HY NpakTuyeckyto 3agadvy. Bpewms
Ha nogroToBky coctaBnsietT 30 MuHyT. MpenogaBaTenb BnpaBe 3a4aTe HECKOMbKO AOMOSTHUTENbHLIX BOMPOCOB.

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO [oa uspaHua | Ccblinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa
CTOSHOB, H. W.,|BogonoarotoBska CraBpononb: CeBepo- http://www.iprbooksh
Benses, = E. u., KaBkaackum 2018 0p.ru/83236.html
Kyknute, N. A. denepanbHbIv

yHUBEpPCUTET
Yk, B. A.,|BogonoarotoBka u BOAHO- http://www.iprbooksh
Kapuuukun, H. B, |[xumnueckne pexmmbl TOC n MwuHck: Bbiwarniwas 2012 op.ru/20204.html
KpukcnHa, E. H.,|JASC LKkona
Hepesbko, A. B.




LLuTos, C. B.,| TennosHepreTnyeckue braroBeLlleHck: http://www.iprbooksh
Cnupunganuyk, H. B.,|ycTaHoBku. TeopeTuyeckue wu [anbHEeBOCTOUHbIN 2015 op.ru/55914.html
MaHoBa, E. B.,|npakTtnyeckne OCHOBBbI rocyaapCTBEHHbIN
KonecHukoBa, O. A.  [gucumnnuHbl arpapHbi yHUBEpCUTET
6.1.2 JononHuTenbHasa y4yebHasa nutepartypa
AbopHes, [. B. OunHamnyeckune http://www.iprbooksh
XapaKTepucTukn KatmoHuTHbIX| CtaBpononb: CeBepo- op.ru/63236.html
dunbTpoB B npouecce Kaskasckuii 2015
yMAr4yeHus degepanbHbIn
BbICOKOMUHEPANN30BaHHbIX yHMBepcuTeT
BOA
baxmetbeBa, Jl. K. |lMogroToBka BOAbl aons http://www.iprbooksh
BaxmetbeB, A. B.,|TexHudeckoro BopoHex: BopoHexckun op.ru/23109.html
Benbix, 0. E. BOLOCHabXeHns rocyaapcTBEHHbIN
NPOMBbILUSNEHHbIX apXUTEKTYPHO- 2013
npeanpuaTui. CTPOUTENbHbIN
MNoHOOOMEHHbIE meToapl| yHmBepcuteT, O6C ACB
YMAr4eHUst BOAbI
WwnsH, J1. H. Xnmunsi BOAbI. Tomck: ToMCKUMIA http://www.iprbooksh
BoponoaroTtoBka NONUTEXHNYECKNIN 2014 op.ru/34732.html
yHUBEpCUTET
A.A. Komunccaperkos [|OcHOBbI BOOOMOArOTOBKM B http://nizrp.narod.ru/v
n ap. TTH0N03HO-0yMaXKHOM .htm
ap ] ﬁSomgm?fel-?ngw? ° " M-Bo obpasoBaHusa n odopodgot ht
TennosHepretTnke [Tekct] Hayémnzq)’c%%?q_gﬁr_ln'_ 2012
y4ebHo- MeToguyeckoe b
nocobve

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM
OneKkTpoHHO-0MbnmoTeyvHas cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OneKTpoHHO-6MGnMoTeuHasa cuctema « ANByKe» [ONEeKTPOHHbIN pecypc].

OneKkTpoHHas

URL: https://www.ibooks.ru/

6ubnuoteka BLUTO CIb MNYTMNTL [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

MHdopmaumoHHasa cuctema «EgnHoe okHO gocTtyna Kk obpasoBaTenbHbIM pecypcamy» [ONeKTPOHHbIN pecypc.

URL: http://window.edu

6.3 lNepe4yeHb NULEH3
Microsoftwind

.ruf)

MOHHOro U cBO604HO pacnpPoCTpaHAEeMOro NporpaMmMHoro oéecneveHus
ows 8

MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTtepu

anbHO-TeXHM4Yeckon 6asbl, Heo6xoAUMON Ans ocyllecTBIeHUs ob6pa3oBaTeNbLHOro

npouecca no gucunninunHe

AyanTtopus OcHalleHue
MleKuMoHHas MynbTumeauninHoe obopyaoBaHue, cneynanmanpoBaHHas mebenb, gocka
ayauTopus
BbITskHbIE WKadbl, BeCbl aHaNUTUYECKNE, KOMMNIEKT NOCyabl AN KONMYECTBEHHOrO aHanumsa u
BOZOMOArOTOBKM, BaKyyMHbIV CYLUUNbHbIV WKad, anekTpnyeckme nNinTkM , CNeKTpodoToMeTphl U
B-306 doTokonopumeTpbl PIK 56-M, KOK-2, KOK-3, KOHnko 1201, CP-2000, pH — meTpbl mapku UIMJT —
301, xpomatorpad Liset 100, BbiIcOKOYaACTOTHbIE TUTPATOPBLI, KOHLeHTpaTomep KH-1, npnbop ansa
KanunnsapHoro anekrpodopesa «Kanenb 3»
BbITskHbIE WKadbl, BeCbl aHanMTU4YecKkue, KOMMNMAEKT Nocyabl ANA KONMYeCTBEHHOro aHanusa u
BOJAOMOArOTOBKW, BaKyyMHbIW CYLUUIIbHBIN LWKady, anekTpuyeckne nnutku. CneuynannanpoBaHHas
yyebHass nabopatopuss OXMA ¢ HeobxogummbiMm obopypoBaHuem: CnekTpodoTOMETPbl U
5-316 doTokonopumeTpbl PIK 56-M, KOK-2, KOK-3, KOHmko 1201, CD-2000, pH — meTpbl mapkn UMJT —

301, Xxpomarorpad Liset 100, BbICOKOYaCTOTHbIE TATpaTophI, aHanunsartop
BonbTamnepomeTpudeckmn AKB — 07 MK, npubop ansa kanunnspHoro anektpodopesa «Kanenb
3»,yCcTaHoBKa 4518 NpoBeAeHNst NpoLiecca NOHUTHOMO YMATYEHUS BOAbI.




MpunoxkeHune

pabouyeit nporpaMmbl AucumnamHbl BooonoarotoBUTeNbHbIE YCTAHOBKU M CUCTEMBI

rno HanpasaeHUto NoArotoskn 13.03.01 TennoaHepreTka U TENNIOTEXHNKA

HaMmeHoBaHue Ol (npoduns):  MNpombineHHas TENNo3HepreT1ka

5.2.3 TunoBble NpaKTUKO-OPMEHTUPOBaHHbIe 3agaHuA (3agaun, Keucobl)

Ne n/n

Ycnosus TMNOBbLIX NPaKTUKO-OPUNEHTUPOBAHHbIX 3agaHun (3ap,aq, KeVICOB)

Cemectp 6

Onpepenute obuyto (Lo) v ruapatHyto (LW gg) WENOYHOCTD, a Takke co,qeg»xaHme CO,”, OH’, HCO3
(MMOJ‘Iba/D,Ms), €CIN N3BECTHO, YTO Ha TUTPOBaHME Npobbl 06bEMOM 20 CM™ C MHANKATOPOM METUITOPaHX
ObIro nspacxogosaHo 1,19 cM® COnsIHOM KUCTOTBI KoHueHTpaumen 0,1 MOJ'Ib/,D,Ms.

OnpepenuTe coaepxanne CO;~, OH', HCO3 (MMonb,/aM°), a Takke 06bEM pacTBOpa COMSIHON KUCIOTbI
C KOHUeHTpauwnen 0,1 MOJ‘Ib/,lJ,M3 Heobxoanmbli Ana onpenenexus obuen (Vo) n rnapatHom (Vge)
LLIENOYHOCTK, eCnn U3BECTHO, YTO B Npobe Boabl 06bEéMom 20 cm® BenuunHa obLwen n rugpatHon
LWénoYyHocTn coctasndaeT 6,22 n 2,70 MMOJ‘Iba/JJ,MS COOTBETCTBEHHO.

PaccuuTanTe obuiee conecogepxanue (Ccon, MI/Kr), cogepxaHue xnopumg noHoB (Cgj, MI/KT), )XECTKOCTb
obLyto (XKp), kanbumesyto (MKc,) 1 marHmesyo (Kyg) (MMOJ‘Iba/ﬂ,M?’), €Crnu N3BECTHO, 4To B 1 AM>
aHanusupyemomn soge cogepxutca 117 mr NaCl, 5,6 mr CaCl,, 24,8 mr MgSO,.

PaccuuTanTe obuiee conecogepxaHue (Ceop, MI/Kr), ecTkocTb 06Lwyto (XKy), kapboHaTHYO 1
HekapOoHaTHYI0 (MMOJ’Ibe/D,MS), a Tarke obwyto WwenoyHocTb (L, Mmonb,/am”), ecnun n3eectHo, 4To B 1
ome aHanusmpyemown soge cogepxmutca 117 mr NacCl, 5,6 mr CacCl,, 24,8 mr MgSO,.

Onpepenute pH cpeapl, ecnun nseecTtHo, 4to B 0,2 kr Boasl cogepxutca 0,48 r LIOH




