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AHHOTALINA

Hucnumiuna «lIpoekTupoBaHue cHCTEM KOHTPOJS M YIPABIECHUS BOJOOYHUCTKOM»
BXOJMT B 00pa30oBaTelbHYIO IpOrpaMMy BBICILIEI0 00pa3oBaHuUs — Iporpammy OakajgaBpuaTa Mo
HanpaBieHuto monarotoBku/ cnenmanbHocTH  20.03.01  «TexHocdepHass 0Ge30macHOCTHY
HanpasieHHOCTH <«VHXUHUPUHT M UU@poBU3aIUs cuUcTeM oOecreyeHus: 0e30MacHOCTH
texHocdepri». Jucnumimnaa peanusyercs kadempoit «Ne5y.

JucnunivHa HateneHa Ha OpMUPOBAHUE Y BBIITYCKHUKA CIETYIOIIMX KOMITETECHIUMN !

[IK-2 «CmocobeH mNpOBOMUTH SKOJOTMYECKUH  aHAIU3, MPEaycMaTpUBAIOLMN
paclMpeHre M PEKOHCTPYKUHIO JEMCTBYIOUMX MPOMU3BOACTB, a TAaKKE CO34aBAEMbIX HOBBIX
TEXHOJIOTUH U 000pyIOBaHUs, C UCIOJIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTHI U HUPPOB bIX
CPEICTB»

[1IK-3 «CnocobeH omnpenensiTh MHKEHEPHbIE aJTOPUTMbl TEXHOJIOTMYECKUX DPELIEHUM,
CIOCOOCTBYIOIIMX CHUYKEHUIO HETATUBHOTO BO3/ICHCTBHS Ha OKPYXKAIOIIYIO CPEIY»

[IK-5 «CnocobeH mnpuHHMAaTh YdacTHe B HWHXKEHEPHBIX pa3paboTKax MPOEKTOB
9KOJIOTUYECKON U TexHOChepHON 0e30MacHOCTH MPOU3BOJICTBA, COOPYKEHHUI OYMCTKH CTOYHBIX
BOJI M1 00pabOTKH OCAJKOBY

[IK-6 «CnocoOeH NpuHUMATh y4acTUE B IOJAIOTOBKE IPOEKTHOM JOKyMEHTAalluu B
dopMe UHPOPMALIMOHHOM Monenu oOO0BbEKTa KalmUTaJIbHOTO CTPOUTENBCTBA B  00JACTH
COOPY)KEHU OYMCTKUA CTOYHBIX BOJl M OOpaOOTKH OCAJKOBY»

ConepxaHue QUCHUIIIMHBI OXBAaThIBAET KPYI' BOIPOCOB, CBSI3aHHBIX C IPOEKTUPOBAHUEM
CUCTEM KOHTPOJISI M YIIPABJICHUS BOJIOOYHCTKOM.

[lpenogaBanue AUWCUMIUIMHBI TpEeIycMAaTpUBAeT cienyronme (OpMbl OpraHU3alNu
y4eOHOTro Ipoliecca: JIEKIUH, IPAKTUYECKUE 3aHATHS, CAMOCTOSITENIbHAsA paboTa CTYAEHTA.

[IporpamMmMoOli IUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUME BHUJbl KOHTPOJSA: TEKYIIMA
KOHTpPOJIb YCIIEBAEMOCTH, TIPOMEXKYTOUHAs aTTecTallus B opMe IK3aMeHa.

OOmast TPyJ0eMKOCTh OCBOCHHS TUCIUILIMHBI COCTABIISICT 4 3a4eTHBIX eIuHHIlbI, 144
yaca.

S3pIK OOY4EeHHS 110 IUCHUTIIINHE «PYCCKUN»



1. Tlepedens miIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO AUCITUTLIMHE
1.1. lenu npenoaaBaHus JUCIUTLIAHBI
Lenu npenogaBanus AUCUUIUIMHEL «I [poekTHpOBaHKME CUCTEM  KOHTPOJISA U yIIPABICHUS
BOJOOYHCTKOMN:

- O3HAaKOMJIEHHE C MPUHUHUIAMU TPOEKTUPOBAHUS CHCTEM KOHTPOJS M YIpaBICHUS
BOI[OO‘IHCTKOfI, HOpMaTI/IBHLIMI/I TpC6OBaHI/I$[MI/I K napaMeTpaM BOJIbI pasnnqﬂoro HpI/IMCHeHI/Ifl, C
MPUHITMIIAMHU 00eCTIeUeHHS €IMHCTBA U3MEPECHU;

-pa3BUTHE HABBIKOB PACYETOB HOPMATUBHO JOMYCTHMBIX COPOCOB;
-00y4eHHE CTYICHTOB (PU3NUYECKHM, XHUMHUYCCKAM U (U3HKO-XUMHUUYECKHM METOJIaM
M3MEPEHHUS TapaMEeTPOB BOJIBI.

1.2. JlucuunnwHa BXOOZUT B  COCTaB  4acTd, (GOPMHUPYEMOH  ydaCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa3oBaTeIbHON MpOrpaMMbl BBICILIEIO 0Opa3oBaHUs (nanee —
OII BO).

1.3. TlepedeHb MmIaHUPYEMBIX PE3YIBTATOB OOYIEHHUSI O AUCIHUILINHE, COOTH ECEHHBIX C
IJIaHUupyeMbIMU pesyabTaraMu ocsoeHus OII BO.

B pesynprare u3ydeHHs AMCUMUILIMHBI OOYJalOUMICS JODKEH 00JajaTh CIETYIOIMMU
KOMITETEHLIMSIMU UJIM UX yacTsiMu. KoMmeTeHMu 1 MHAMKATOPHI UX JOCTH)KEHUS PUBEICHBI B

Tabmuue 1.

Tabnuna 1 — IlepeyeHb KOMIIETEHIMI U MHANKATOPOB UX JOCTHKEHUS

Kareropus (rpynmna) | Kox u HaumenoBanue | Kox n HanMeHOBaHME WHAMKATOPA TOCTHIKEHUS
KOMITETEHIIUU KOMITETCHIIN U KOMITETCHIIN U
ITIK-2 Criocoben
MIPOBOJUTH
3KOJIOTUYECKU I
aHaIIA3
’ . | 1IK-2.3.2 3HaTh mpoI1iecchl, onepainuu u
MpeaycMaTpUBAIOIIA I
00opyIOBaHNE, OKa3bIBAIONIE OCHOBHOE
pacumpeHue u .
BJIMSIHUE Ha CTETICHb HETATHBHOTO BO3JICHCTBHS
PEKOHCTPYKIHIO OpraHW3allH Ha O aro cpen
[TpodeccronanpHbie | ACHCTBYIOMMX p KPYRAIONYIO cpely
I1IK-2.B.2 BnaneTs HaBLIKAMH aHaJIM3a
KOMITETCHITH T MPOU3BOJICTB, a N
pe3yabTaTOB pacyeTa OIEHKU BO3JIEHCTBUS Ha
TAIOKE CO3/IABACMBIX OKPYXKAIOIIYI0 Cpeay IUIaHuPYeMOM
HOBBIX TEXHOJIOTUM U peay by
JIESATEILHOCTH C UCIIOJIb30BaHUEM
obopynoBaHus, c .
WHPOPMAITMOHHBIX TEXHOJIOTHI
M CIIOJIb30BaHUEM
UH(OPMAITMOHHBIX
TEXHOJIOTUI U
H(GPOBBIX CPEACTB
I1K-3 CrocobeH
OTIPENIETISATh
WH)XCHEPHBIE
AJITOPUTMBI [1IK-3.V.1 ymeTb onpenensTh TEXHOIOTHUECKIE
TEXHOJIOTHYCCKUX MPOIECChI, 000PYIOBAHNE U METOJIBI B KAYECTBE
[Ipodeccuonanbubie . .
KOMITETEH LT pelIeHu, WH)KEHEPHBIX pEIieHNH, CIIOCOOCTBYIOIMX
CrocoOCTBYIONMX COKpAICHUIO HETaTUBHOTO BO3JCHCTBUS Ha
CHIKCHUIO OKPYXKAIOIIYI0 Cpeay
HETaTUBHOTO
BO3JICCTBUS HA
OKPYKAIOIIyI0 Cpey
I1K-5 Crocob6en I1K-5.3.1 3HaTh TEXHUYCCKUE H
[podeccuonanvubie
MPUHUMATH YJaCTHE B | TEXHOJIOTHYECKUE TPEOOBAHMS K
KOMITCTCHITH T
MH)KEHEPHBIX MIPOEKTUPYEMBIM COOPYKEHUSIM OUHCTKU




pa3zpaboTkax
MPOCKTOB
AKOJIOTUYECKON U
TexHochepHoOn
0e3omacHOCTH
MPOU3BOJICTBA,
COOPY>KEHUW OUMCTKU
CTOYHBIX BOJ 1
00paboTKU OCaJKOB

CTOYHBIX BOJI 1 00paObOTKH OCAaKOB, METOIMKHI
pacueTa OCHOBHBIX TEXHHYECKUX U
TEXHOJIOTUYECKUX XaPAKTEPUCTUK COOPYKECHUN
OYHCTKH CTOYHBIX BOJ M 00pabOTKH OCaJIKOB
I1K-5.3.2 3HaTh BUIBI HHGOPMALIMOHHBIX
TEXHOJIOTUY U TPOPECCHOHATBHBIX 11 (POBBIX
MPOTPAaMMHBIX CPEJCTB ISl BBITIOJTHECHU S
pacueToB COOPYKEHUN OYHUCTKU CTOYHBIX BOJ U
00pabOTKH 0CaTKOB

[IK-5.Y.1 ymers onpenensiTb OCHOBHBIE
TEXHOJIOTUYECKUE M TEXHUYECKUE PEIICHUS MPU
CTPOUTEILCTBE U PEKOHCTPYKIIUHN COOPYKEHH I
OYMCTKH CTOYHBIX BOJ M 00OpabOTKH OCaIKOB
[1K-5.Y.2 ymeTs npuUMEHSATh HHPOPMALTUOHHO-
KOMMYHHKAITHOHHBIC TEXHOJIOTUU U
npodeccroHaIbHbIe TU(PPOBHIE TPOrPAMMHbBIE
CpeICTBa JIJISl BBITIOJTHEHUS CIICIIUATTBHBIX
pacyeToB M pa3pabOTKH KOHCTPYKTUBHBIX U
KOMITOHOBOYHBIX PEIICHUN COOpYKEHU I
OYHMCTKU CTOYHBIX BOJ M 00pabOTKH OCa/IKOB
[1IK-5.B.2 BraieTb HaBbIKAMU TI€peIavn
MCXOJIHBIX TAHHBIX B CBOJIHYIO U (POBYIO
MOJIeJTb 00BEKTA KAITUTAILHOTO CTPOUTEIILCTBA

[podeccuonanbubie
KOMIIETCHIIU U

[1K-6 Cniocoben
NPUHUMATD y9aCTHE B
HOJITOTOBKE
IIPOEKTHOMN
JOKYMEHTAIlUU B
hopme
uH(opMarmoHHON
MoJIeNH 00beKTa
KaluTAIEHOTO
CTPOUTENHCTBA B
o0JacTu COOpYKEHUM
OYHCTKH CTOYHBIX
BOJI 1 00pabOTKH
0CaJIKOB

[1K-6.3.2 3HaTh npaBUIia U CTAHJAPTHI CUCTEMBI
KOHTPOJIS KaYeCTBa, TPEOOBAHUS OXPaHbI TPyAa
U M0KapHOI 6€3011acHOCTH B OpraHU3aIuu
[1K-6.Y.2 ymeTh BBIOMpATh HEOOXOIUMBIE
KOMITOHEHTHI JJIs1 CO3JIaHMsI MH(POPMALIMOHHBIX
Mojieiel B 00JIaCTU COOPYKEHUN OUUCTKU
CTOYHBIX BOJ M 00OpabOTKU OCAZKOB B KAUECTBE
KOMITOHEHTA €IMHBIX MHPOPMAITHOHHBIX
Mojieniell 0ObEeKTOB KaluTalbHOIO
CTPOUTENBCTBA

[1K-6.B.1 Bnagers HaBbIKaMK cOOpa UCXOTHBIX
JTaHHBIX U1 GOpMHUPOBaHUs HWHGOPMAIIMOHHOM
MoJieNTi 00bEKTa KaluTaJIbHOIO CTPOUTEIHCTBA B
00JIaCTH COOPYKEHHI OYMCTKU CTOYHBIX BOJ U
00paboOTKH 0CaIKOB

- «XUMHD;

- «Dus3nKay;

2. Mecto qucuuIuinHbl B cTpykType OI1
JucnumirHa MoXKeT 0a3upoBaThCs Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yJaIOIMMHUCS
MPU U3YYCHUH CIECAYIOUMX AUCUUILIAH:

- «OKOIOTUD;
- «DQKOJIOTUYECKHE TPOOJIEMBbI OTpaceii MPOMBIIIIICHHOCTH W OCHOBBI ITPOMBIIIICHHON

3KOJIOTUN»,

- «lIpouecchl u annapaTsl 3alATHI OKPYKAIOIIEH CPENbI».
3HaHUs, MOJy4YEHHbIE MPH H3Yy4EHUM MaTepualla JaHHOM IUCUMIUIMHBI, UMEKT KaK
CaMOCTOSITEIbHOE 3HAYEHUE, TaK U M CIIOJIb3YIOTCA MIPU U3YYEHUH APYTHX JUCLUIIINH:
- «[IpoexkTupoBaHNE CUCTEM OUMCTKU CTOYHBIX BOY;
- TloaroToBka BBITYCKHOW KBaTH(UKAITMOHHONW PaOOTHI.




3. O0BEeM H TPYIOEMKOCTh THCIUTIAHBI
Janubie 06 oOmem o0beMe AUCHUIIIMHBI, TPYAOEMKOCTH OTICIBHBIX BUJIOB y4eOHOM
paboTHI O AUCHUTLINHE (M pacipe/ie]ICHIE 3TON TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABICHEI B
Tadauue 2.

Tabnuma 2 — O6beM U TPYAOEMKOCTh JAMCLIMILINHBI

TpynoeMKocTs 1o

Bun yuebHoii paboThl Bcero cemMecTpam
No7
1 2 3

Oowan mpyooemKochnp OUCHUUNIUHDL, 4/ 144 4/ 144
3E/ (gac)
U3 Hux uacoe npakmuueckoii n0020moeKu 34 34
Ayoumopmuwie 3anamus, BCEro yac. ol ol
B TOM YHCJIE:

nexuauu (JI), (dac) 17 17

npakruueckue/cemunapckue 3ansatus  (I13),

(uac) 34 34

nabopaTtopHbie paboTsl (JIP), (yac)

KypcoBoii mpoekt (padota) (KII, KP), (dac)

9K3aMeH, (4ac) o4 o4
Camocmosamenvnasa paboma, Bcero (dac) 39 39
Buo npomesxxcymounon ammecmayuu: 3ader,
madd. 3ager, sk3amen (3auer, Judd. 3ay, OK3. DK3.
DK3.*%)

£33

IIpumeuanue: KaHAMIATCKUI K3aMeH

4. CopnepkaHue TUCITUTUIMHBI
4.1. PacnpeneneHue TpyIOSMKOCTH AUCITUIIIINHEI IO pa3zeiiaM | BUaM 3aHSITHIHA .
Paznenbl, TeMbl IUCUUIUIMHBL U UX TPYAOEMKOCTh TPUBECHBI B TA0IHIIE 3.

Tabnuua 3 — Pasznensl, TeMbl JUCHUTUIMHBIL, UX TPYI0EMKOCTh

Pasnessl, TeMBI JUCTMITTAHEI Tesn | 13 (C3)) - JIP KII CPC
’ (dac) (gac) (uac) (uac) (dac)
Cemectp 7
Paznea 1. Bogusie pecypcsl 2 4 6
Paznen 2. Dko0ornuecknii MOHUTOPUHT 2 6 6
MOBEPXHOCTHHIX BOJHBIX 00BEKTOB B Poccuiickoit
®eneparun. OCHOBHBIC ITOKA3aTEIH KAYeCTBa
BOJBI
Pa3znen 3. BomonorpebineHue npoOMBIITICHHBIX 4 6 6
HNpEaIPUATHN
Pa3nea 4. BonooTrBoIsipe CUCTEMBI 3 6 6
MIPOMBITITICHHBIX MPEAPUSITHHA
Paznen 5. [IpoekrupoBaHue CUCTEM KOHTPOIS U 4 6 9
yIpaBJICHUS BOJAOOUYNCTKON HA POMBIITICHHOM
PEANIPUATUAN
Pa3znen 6. KonTpoias kaduecTBa 2 6 6
MOBEPXHOCTHBIX BO/I.
HUroro B cemecTpe: 17 34 39
Hroro 17 34 0 0 39




HpaKTI/I‘IeCKaSI IMOATOTOBKA  3aKIMKOYAa€TCd B  HCIOCPCACTBECHHOM  BBLIITOJIHCHHH

00yJaroIMMHUCS

ONpE/ENCHHbIX  TPYAOBBIX  (yHKIMHA,  CBS3aHHBIX ¢ Oy;ymei

IpoQecCHOHAIBHON AEATEIbHOCTBIO.

4.2. CopnepxaHue pa3ieioB M TeM JCKIIMOHHBIX 3aHSTHH .
CopeprxaHue pas3/ielioB U TeM JICKIIMOHHBIX 3aHITUN MPUBEACHO B Tabnuie 4.

Tabmuna 4 — ComepxaHue pa3esioB M TEM JICKIIHOHHOTO ITUKIIA

Howmep pasnena

Ha3panue u COACPIKAHUC Pa3ACIOB U TEM JICKITUOHHBIX 3aHATHH

Paznea 1

Boansbie pecypcesl

I'uppocdepa 3emmu, ee 3arps3HeHue u 3anmTa. Ponb ruapocdepsr Ha 3emite.
Crpykrypa ruapocdepbl. Bomubie pecypcebl u ux ocobennoctu. Kmaccudukamms
npupoiHoi Boabl. [loBepxnocTHbie BoAbl. [IpoMbilivieHHas BOJOMOATOTOBKA,
CTOYHBIE BOJIbI, MUTHEBAS BOJIA, BOAA pacacoBaHHAas!, TPOMBIIUICHHAS BOJIA.
Knaccudukanus 3arps3HeHU BOJBI 1 HOPMUPOBAHHUE ITapaMETPOB BOAHOM
cpeabl. OCHOBHBIE CTaHJAPTHI U PYKOBOJIAIIME JTOKYMEHTHI. ['0Cy1apcTBEHHBII
BoaHbIHN Kagactp (I'BK). Buasl HaOmroaeHnit 32 KaueCTBOM MOBEPXHOCTHBIX BOJI
OTI'CHK. OcHoBHBIE 3a1a41 HAOIIOJICHU 32 KAY€CTBOM MOBEPXHOCTHBIX BOJI B
cucreMe O'CHK 3ammrta tumpocdepsl. Boanbriii kogeke P®. Bomooxpanubie
30HbI. Opranu3anusi BOJOOXPAaHHBIX 30H.

Pazngen 2

JK0JIOrHYe CKUIl MOHUTOPHHI TOBEPXHOCTHBIX BOJHBIX 00bEKTOB B
Poccuiickoit ®enepanuu. OCHOBHbIE NMOKA3aTEJIM KA4eCTBA BOAbI

CrtpykTypa rocyJapcTBEHHOTO 3KOJIOTUUYECKOIO MOHUTOpUHIA. Opranusanus
CETU IYHKTOB HaOJIOJCHUM 1 YCTaHOBJIEHHE MECTOIIOJIOKEHHS CTBOPOB B
MYHKTax HaOJIOJCHU.

[porpammel HaOmOIeHNH 32 KadyecTBOM Bozbl. HopMupoBaHue kauecTBa BOJ
BOJHBIX 00beKTOB. KauecTBO Bo/ U BUBI BOJIONONB30BaHus. DopmupoBaHue
XUMHUYECKOTO COCTaBa MPUPOJHBIX BOJ.

Knaccudukanust Box o MHTETpaJbHBIM NTOKa3aTensiM kKadecTBa. O0mme u
CYMMapHBI€ ITOKa3aTelIy KaueCTBA BOJ.

XUMUYECKHE UHTPEAUEHTBI IPUPOIHBIX BOJ U UX 3HAUEHHUE ISl OLIEHKU
KauecTBa BOJbI (TJIaBHBIE HOHBI, PACTBOPEHHBIE Ta3bl, OMOTCHHBIC BEIECTBA B
HMPUPOAHBIX BOJAX, MUKPO3JIEMEHTHI IPUPOIHBIX BOJ], OPraHUYECKUE BEILECTBA).

OCHOBHBIE METO/1bI BOAOIIOATOTOBKU ¥ OUMCTKU BOJBI B 3aBUCUMOCTH OT
COCTaBa U AUCHEPCHOCTH NpuMecei. OCHOBHbIE TOKa3aTeNN KauyecTBa BOJbI U
METO/Ibl UX JOCTHXKEHUS CPEACTBAMH BOJLOOYUCTKH.

Paznen 3

BoponorpedJieHue MpoMbILUIe HHBIX TIpe ANPUs THI
XapakTepucTuKa HCTOYHUKOB CTOYHBIX BOJ. CXEMBI U CHCTEMBI

BOJOCHA0KEHHUSI TPOMBIIUICHHBIX Mpennpusatuii. [IpsmoTounas,
rocJie/ioBaTesbHas 1 000pOTHAsI CUCTEMBI BOJOCHA0KEeHU 1 TpeanpusdTus. Hopmsl
U pexuMbl Bogonorpednenus. Onpeaenenre pacxoia Bo/bl Ha IPOMBIIUIEHHbIE
HYXIbl. HOpMBI X035 CTBEHHO-TTUTHEBOTO BogonoTpedinenus. Hopmel pacxona Ha
HYXIbI MOXKapoTyieHus. Pexum Bononorpednenus. Pacxon Boapl Ha
XO35IICTBEHHO-TUThEBBIE HY)K/bl TPOMBIIUICHHBIX PEAIPUSITHMN.

Paznen 4

BoaooTBoasiue cCHCTEMbI MPOMBIILIC HHbIX npezmpm[Tnﬁ

BI/II[I)I IMIPUEMHHUKOB IIPOU3BOJACTBCHHBIX CTOYHBIX BOA: TOPOACKUE CUCTEMBI
BOJOOTBCACHU; BOAOCMBI; ITIOA3CMHBIC TOPU30HTBI; UCIIAPUTCIIN. YcnoBus
IprueMa CTOYHBIX BOA B TOPOJACKHUEC CHCTCMBI. O60pOTHI>Ie CUCTCMBI
BOI[OCHa6)KeHI/I5[. Vcenosus BEBIITYCKa CTOYHBIX BOA ITPOMBINUICHHBIX npez[r[pmm/lﬁ
B BOJOCMBI. 3aKayka CTOYHBIX BOJ B ITOA3CMHBIC TOPU30HTHI. C6pOC CTOYHBIX BOJ
B HAKOIMHUTCIU-UCIAPUTCIIN. OHpGI[GJIGHI/Ie HCO6XOIIPIMOI>1 CTCIICHHU OYHCTKH
CTOYHBIX BOJ. Pacuer HOPMATHBHO ,HOHYCTHMOﬁ KOHIOCHTPAINHU 3arPA3HAIOIIUX



http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.1.1
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.1.1
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.2
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.2
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.3
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.3
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.4
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.4
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.5
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.5
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.6
http://www.ecoline.ru/mc/refbooks/hydrochem/ch1.html#1.3
http://www.ecoline.ru/mc/refbooks/hydrochem/ch1.html#1.3.1
http://www.ecoline.ru/mc/refbooks/hydrochem/ch1.html#1.3.2
http://www.ecoline.ru/mc/refbooks/hydrochem/ch1.html#1.3.2
http://www.ecoline.ru/mc/refbooks/hydrochem/ch1.html#1.3.3
http://www.ecoline.ru/mc/refbooks/hydrochem/ch3.html
http://www.ecoline.ru/mc/refbooks/hydrochem/ch3.html

BEIIECTB B CTOYHBIX BOJAX C y4€TOM KPaTHOCTH pa30aBieHMs IIpHU cOpoce B
MTOBEPXHOCTHBIE BOJIHBIE 00BEKTHI. PacueT HOPMAaTUBHO JOMYCTUMOTO cOpoca
IIPOMBIIUIEHHOT'O NPEANPUSITUSL

Pa3nea S.

IIpoekTHpoBaHne cUCTEM KOHTPOJISI M yIPABJICHUS] BOJOOYHCTKOMH HA
NMPOMBILUIE HHOM TIpe ANPUATHH
TexHoNnornyeckuii ~ KOHTPOJIb MPOLIECCOB OYUCTKH CTOYHBIX BOJ.
XapakTepucTUKa | OIleHKa 3arpssHeHHOCTH cTouHbIX BoJ (XIIK, BIIK).
[TpoBepka >(heKTUBHOCTH paOOTHI MEXaHUUYECKOH, (PU3UKO-XUMHYECKOW U
OMOJOTMYECKOW OYMCTKA CTOYHBIX BOJ mpeanpusaTs. OueHka 3(pheKTHBHOCTH
paboThl pa3UYHBIX BUJOB OUMCTHOTO 000PYIOBaHUS (OTCTOHHUKOB, (PHIIBTPOB,
a’pPOTEHKOB U JIp.)
OCHOBHBIE NOHATHS U IPUHIUIIBI CHCTEMHOTO ITOJIX0/1a K TPOEKTUPOBA-
HUIO CUCTEM KOHTPOJISI BOJOOYUCTKH. ONTUMHU3ALIMS CUCTEMBI KOHTPOJISL U
YIIPaBJIEHUS BOJOOUYUCTKON. IIpuMepbl mocTpoeHust aBTOMaTU3UPOBAH HOM
CUCTEMBI KOHTPOJISI OYUCTKM CTOYHBIX BOA. JIoKanmu3amus ToueK KOHTPOIIsS
[1apaMeTPOB BOJBI B TEXHOJIOTUUECKON CHUCTEME BOAOOUUCTKU. CII0KHBIE U
MIPOCTBIE CUCTEMBI, 00Iasi CTpaTEerusi CUCTEMHOTO UCCIIEOBAHUS U TaIlbl
CO3JIaHUS CUCTEMBI KOHTPOJIS, KiaccuPUKaIUs MOJIeTel CI0KHOM TeXHO -
JIOTUYECKOM CHUCTEMBI BOJIOOYUCTKH.
OT60p npob cTouHbIX BoA. BeiOop MecTta oT6opa 1 BuAbI 0TOOpa Mpoo.
[TpuGops! ¥ MpucTocoOIeHNS A1 0TOOpa U XpaHeHuUs pod Boasl. OTOOp MMpod
Ha BOJONPOBOJHBIX CTaHLMSAX, U3 CETH, BOJOIPOBOJIHBIX KPAaHOB U KOJIOJLEB.
[IpaBuna ocyecTBiICHUS KOHTPOJIS COCTaBa U CBOMCTB CTOYHBIX BOJL
(ITocranoBnenue nmpaButenbcTBa PO ot 21 utons 2013 1. n 525).IIporpammbl
KOHTPOJIS COCTaBa M CBOMCTB CTOYHBIX BOJ. Benenue u Tunosas opma KypHaia
KOHTPOJIS COCTaBa M CBOMCTB CTOYHBIX BOJ HA MPEANIPUSITUH.

Pa3nen 6

KoHTposb KauecTBa NOBEPXHOCTHBIX BOJ
®opMHpPOBaHUE CETHU TMYHKTOB KOHTPOJISI Ka4eCTBAa MOBEPXHOCTHBIX

BOJI. YCTaHOBJIEHHE MECTOIOJIOKEHUSI CTBOPOB B MyHKTaX HAOIIOJeHUN 3a
Ka4eCTBOM BOJIbI B BOJHBIX 00bekTaX. [IyHKTHI TIEpBOIi, BTOPOIl U TpeThe
kateropuu. O0si3aTenbHast U COKpAIEHHAs! ITporpaMMbl HaOJIOIeHUH 3a
KaueCTBOM IOBEPXHOCTHBIX BOJ. PacueTHbIN U KOHTPOIbHBINA cTBOpBL. KoHTpOIh
Ka4yecTBa MOBEPXHOCTHBIX BOJI.

DU3UKO-XMMHUYECKUE ITOKA3aTeNI KadyecTBa (B3BEIICHHBIC PUMECH, 3allax,
BKYC M IIPUBKYC, IBETHOCTh, MUHEPAJIN3aLIHS, )KECTKOCTh U LIEJIOYHOCTH BO/JIBI,
PacTBOPEHHBIN KUCIOPO/I, BOJAOPOAHBIN mokazaTenb (pH), HUTpaThl, aMMOHU,
CyMMa MHHEPaJIBHOTO a30Ta, OPTaHWUYECKUE BEIeCTBA: HEPTEPOAYKTHI, (DCHOJIBI,
xupsbl, CITAB, HIIAB, AITIAB xiopopranuyeckue COeUHEHUS, TECTUIIUIbI,
ounoxumuueckoe norpedienue kucinopoaa (bITK)).

JlomycTUMbIEe M3MEHEHHSI COCTaBa BOJIBI B BOJIOEMAaX MOCIIE BRIMTYCKa B HUX
CTOYHBIX BOJI. Pa30aBneHue CTOYHBIX BOJI B Bojjoeme. OTOOp, KOHCEPBUPO-BaHUE
u xpa"HeHue npo6. Crmocodsl 0TOOpa MO0 U3 pPeK, PY4bEB, BOJOXPAHUIIUIL,
03€ep, MPYI0B, POJHUKOB, KOJIOJIEB, CKBOXXHUH U JipeHaxeil. OToop mpod
JIOXIEBOW BOJBI, CHeTa M NbAa. KoHcepBUpoBaHMe TMPOO BOIBI IS
OTIpEJICTICHUS] OPTAHMYECKUX BEIIECTB W CPOKU aHAM3a MpoO BOIBI.
TpeOoBaHuUs K MPECTABUTEIBHOCTH MPOOHI.

4.3. Tlpakrudeckue (CEMUHAPCKHE) 3aHITHUS
TeMbl TPAKTHYECKUX 3aHATUHN U UX TPYAOEMKOCTh MPUBEACHBI B TA0IUIIE 5.




Tabmuna 5 — [Ipakrrdeckue 3aHITUS U UX TPYITOEMKOCTh

N3 Hux No
Ne | Temsl mpaktuueckux | DopMbl MpakTHYECKUX | TPYyHOEeMKOCTh, |MpPaKTUYECKOH |pa3iena
/11 3aHATUI 3aHATUH (uac) MMOATOTOBKH, | IMCITHII
(uac) JIMHBI
Cemectp 7
Pacuer  kpatHOocTH | PemeHue TUIIOBBIX U 6 6 4
pazbaBieHHS IpH | CUTYallMOHHBIX 3a]a4
1 | Beimycke — CTOUHBIX
BOJA B BOJOEMBI U
BOJIOTOKH
Pacuer ponycrtumoil | PemeHue TUIIOBBIX U 6 6 4
KOHIICHTpAI 1 CUTYallMOHHBIX 33724
2 | 3arps3HEHHWI HOpMa-
TUBHO  OYHUILCHHBIX
CTOYHBIX BOJT
Pacuer HopmatuBHO- | Pemenune TUMOBBIX U 6 6 4
3 | nomyctumoro cOpoca | CUTyallMOHHBIX 3324
CTOYHBIX  BOJ B
IOBEPXHOCTHBIN
BOJIOEM
Pacuer maTepuans- Pemenre TMOBBIX U 6 6 3,4
4 | Horo OamaHca CUTYaI[MOHHBIX 33124
3aMKHYTBIX CXeM
BO/JIOTIOJI30BAHUS
Pa3zpaboTka cuctemsl | PemieHne TUIIOBBIX U 6 6 6
5 | KOHTpOJISL MPOLIECCOB | CHUTYAIIMOHHBIX 33124
BOJIOOYH CTKU
Pazpaborka cucremsl | PemeHue TUIIOBBIX U 4 4 5)
6 | ynpaBieHus CUTYaIlMOHHBIX 3a/1a4
BOJIOOYMCTKOH
Bcero 34 34
4.4. JlabopaTtopHbl€ 3aHATUSA
TeMbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh MPUBEICHBI B Ta0nuIe 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTh
N3 Hux Ne
Ne TpynoeMKOCTb, | IPaKTUYECKOH | paszmena
HanmenoBanue 1abopaTopHBIX paboT
n/m (uac) MOJTOTOBKH, | AUCLHMIT
(gac) JIUHBI

VYuyeOHBIM MJIaHOM HE NMPETyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoekTupoBaHue/ BHIOJIHEHUE KypCOBOH PabOThI
VY4eOHBIM MJIaHOM HE NMPETYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronmxcs
Bu il camocTosiTebHOM paboThl M €€ TPYAO0EMKOCTh MPHUBEICHBI B TA0IHUIIE /.




Tabnuna 7 — Bugbl caMoCTOATEIBHON pabOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosrensHo#l paboThl
Jac Jac
1 2 3

Wzyuenune TeopeTnueckoro marepuaa

10 10
mucuutauHb (TO)
IToaroroBka K TEKymieMy KOHTPOJIEO 10 10
ycrieBaemocTH (TKY)
[ToaroroBka K mpoOMEKYTOUHOMN

19 19
arrectaruu (I1A)

Bcero: 39 39

5. Ilepeuenb yueOHO-METOAUYECKOTO OOecTeueHus
JUTSI CAMOCTOSITENTEHON PabOThl 00YJaIOIMXCS MO TUCIHUIIINHE (MOIYIIIO)

VYuebHO-MeToANYECKHE MaTepHallbl sl CaMOCTOSITENbHOM paboThl OOydJarolmXcsl yKa3aHbl B
n.a. 7-11.

6. IlepeueHb eYaTHBIX U SJIEKTPOHHBIX YIEOHBIX HU3IaHUI
[lepeueHb MEYAaTHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUHN MPUBENEH B Tabnuie 8.
Tabnma 8— [lepedeHp nMeyaTHBIX U AIEKTPOHHBIX YUeOHBIX M3TaHUN

Komuectso

SK3EMIUIIPOB B

Llnp/ OnOImoTeKe
URL agpec bubnuorpaduyeckas ccplika (povie

ANEKTPOHHBIX
SK3EMILISIPOB)

https://znanium.ru/catalog/do | Tapanuesa K.P., Tapanues K.B.
cument?id=399271 [Ipomecchl 1 anmapaTbl XUMHAYECKOU
TEXHOJIOTMHU B TEXHHUKE 3aILMTHI
OKpyKarolei cpezapl. YueOHoe mocodue /
M.: UH®PA-M, 2024.-412c¢.

https://znanium.ru/catalog/do | Beromxun A.T'., Tapanuesa K.P.
cument?id=446797 TeXHOJIOTHS 3aIlMTHI OKPYKAIOIICH Cpe/Ibl
(TeopeTuyeckre OCHOBBI). YueOHOe
nocooue / Uzn. HULL THDPA-M, 2024.-
362c.

7. TlepedeHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
WH(POPMAITHOHHO-TEJICKOMMYHUKAITMOHHOM ceTn «THTepHEeT»
[lepeuenn AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB MHPOPMAITMOHHO-
TEJICKOMMYHUKAITMOHHON cetn «VHTepHET», HEOOXOJAMMBIX IUII OCBOCHHS JIWCITUTLIIUHBI
npuBezcH B Tabnwuie 9.

Tabmuna 9 — IlepeyeHb SJICKTPOHHBIX O0pPA30BATEIBHBIX PECYPCOB HMH(POPMALMOHHO-
TEJIEKOMMYHUKAIHOHHOM ceTH «MHTepHeT»
URL anpec HanmenoBanue
Ilepuoauyeckue H3TaHUA

http/Awww.kalvis.ru/ XKypHai «IKoI0rHs ¥ MPOMBIIIICHHOCTH Poccrmy

http://vodoochistka.ru/ Kypuan «Bogoouncrkay

http://ecovestnik.ru/ Kypuan «Ikoorust ypoaHU3UPOBAHHBIX TEPPUTOP HT»

http//www.ecoindustry.ru/ Kypnan «9xonorusi mpon3BOACTBA



https://znanium.ru/catalog/document?id=399271
https://znanium.ru/catalog/document?id=399271
https://znanium.ru/catalog/document?id=446797
https://znanium.ru/catalog/document?id=446797
http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/

https://vk.com/club43432547 Kypuan «CrpaBOYHHK KOO

Pecypchbl HH( OpMALIMOHHO-TEJIe KOMMYHHMKAIMOHHOM CeTH
HUHTEPHET

http//science.guap.ru Iopran HaydyHOI ¥ MHHOBAIIMOHHOH esitebHOCTH 'Y ATT

8. Ilepeuenb MHMOPMAITMOHHBIX TEXHOJIOTHHA
8.1. IlepeyeHr mMpPOrpaMMHOTO OOECIIEUEHHS, HCIOJb3YeMOIr0 IPU OCYIICCTBICHUHU
00pa3oBaTEeNBHOIO MpoLecca Mo TUCIUIIIMHE.
[lepeueHp MCMOIB3YyeMOTO TIPOTPAMMHOTO obecrieueHus npeacrasieH B Tadmuue 10.

Ta6muna 10— [lepeuenb mporpaMMHOTO 0OECTICUCHHS

No i/t HaumenoBaunue

[Iporpamma «H/IC-Dxomor»

8.2. IlepeueHp UH(QOPMAITMOHHO- CITPABOYHBIX CUCTEM, HCTIOJIb3yEeMBIX npu
OCYIICCTBJIICHMH 00pa30BaTEIBHOIO MpoIlecca MO JUCIUILINHE

[lepeuenp wWCHONB3yeMBIX HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJACTaBICH B
Tabmume 11.

Tabmauna 11— Ilepeyenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

No i/t HaumenoBauue

Hayunsrtit sxxypran «/lHHOBaIimoHHOE TPHOOPOCTPOCHUE

9. MarepuanbpHO-TeXHHYECKas Oa3a
CoctaB  MarepuadbHO-TEXHUYECKOM  0aszbl, HEOOXOMWMOW I  OCYIICCTBICHUS
00pa3oBaTenpHOTO Mpollecca Mo JUCIUILTNHE, MPeCTaBlIeH B Tabnuiel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Homep aynutopuu
n/n MaTepHabHO-TEXHUYECKON 0a3bl (Tp1 HEOOXOTUMOCTH )
1 JlexiuoHHas ayaAUTOPUS 51-07
MynsTMeUiHAs JEKIMOHHAs ayIUTOPUS 51-07

10. OueHouHble CpeAcTBa AJIs IPOBEICHUS IPOMEXKYTOUHOM aTTecTalun
10.1. CoctaB OIIEHOYHBIX CPEICTBIJII MPOBEACHHS MPOMEKYTOUHOM aTTecTalluu
oOyyaronmxcsi 1Mo AUCIUIUIMHE MpuBeeH B Tabmuie 13.
Tabauna 13 — CoctaB OLIEHOYHBIX CPEJICTB JJIsl TPOBEJICHUS IPOMEXYTOUHOM aTTecTaluu

By npomexyro4Hoi aTTecranuu IlepedeHb OIIEHOYHBIX CPEACTB

DK3aMeH Crircok BOIPOCOB K 3K3aMEHY;
TecThl.

10.2. B kauecTBe KpUTEpPHEB OICHKA YypPOBHS c(OPMHUPOBAHHOCTH (OCBOCHHS)
KOMIETeHIINI 00yJaronmMucss MpuMeHsieTcss S-OaibHas IKana ONeHKH C(HOPMUPOBAHHOCTU
KOMIIETEHIIMH, KOTOpasi npuBejeHa B Tabnuie 14. B Tedenune cemectpa MOXKET MCIIOJIb30BATHCS
100-0annmpHas  mKaJia ~ MOIYJIBHO-PEHTHHIOBOM  CHUCTEMBbl ~ YHUBEpPCUTETa,  IpaBuia
UCIIOJIb30BAHMS KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
['YAIL

Tabmuna 14 —Kputepuu oneHku ypoBHS CQOPMUPOBAHHOCTH KOMITETEHIIUH



https://vk.com/club43432547

OueHKa KOMIIETCHIIMH .
AT — XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI
— o0yJaroMncsT INIyOOKO M BCECTOPOHHE YCBOMJ IIPOTPaMMHBIN
MaTepuai;
— YBEPEHHO, JJOTUYHO, ITOCIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;
OTIHOD — OIMpasCh Ha 3HAHUSA OCHOBHOH M JONOJHUTEIBbHOM JITEPATypBI,
GATICHOY TECHO MPUBS3bIBAET YCBOCHHbBIE HAyYHbIE MTOJIOKEHUS C IPAKTUYECKON
JIeSITEJIbHOCTBIO HAIlPaBJICHUS;
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIABUTAEMbIE UM HJIEH;
— JleNaeT BHIBOJIBI M 0000IICHUS;
— CBOOOJTHO BJIAJICET CUCTEMOM CIIEUATN3UPOBAHHBIX MOHSITHMN.
— o0y4aronmiicst TBEpA0 YCBOMJI MPOTPAMMHBIN MaTepual, FpaMOTHO U
[0 CYIIECTBY M3JaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEpaTypsbl;
@OpOION — He JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH; 5
— YBSI3bIBAET YCBOCHHBIE 3HAaHUSA C MPAKTUUYECKOW JeATeIbHOCTBIO
<«GAYTEHO» )
HaIpaBJICHUS;
— apryMEHTUPYET Hay4HbIE MMOJ0KEHUS;
— JIeJIacT BBIBOJIBI M 00OOINCHHUS;
— BJIQ/IEET CUCTEMOM CHeI[MaTi3uPOBAHHbIX OHITHH.
— o0y4JaronMiicsi yCBOUJ TOJIBKO OCHOBHOM MPOTrpaMMHBIA MaTepual,
[0 CYIIECTBY H3JaraeT €ro, OnMupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTypsbl;
— JIONYCKAaeT HECYIECTBEHHbIE OIMOKH U HETOYHOCTH;
«YTIOBJIETBOPUTEITBHO .
GATTCHOY — UCTIBITHIBACT 3aTPYJHEHHUS B IPAKTUYECKOM NPUMEHEHHH 3HAHUM
HallpaBJICHUS;
— cnabo apryMEeHTHUPYeT HaydHbIE TTOJOKCHHUS,
— 3aTpyaHsAeTCs B GOPMYIHPOBAHUH BBIBOJOB U 0000ILEHHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIIEHHATM3UPOBAHHBIX TOHATHH.
— oOy4JarolMicsi HE YCBOWJI 3HAUUTEIbHOW YaCTH MPOrPaMMHOIO
Mmarepuaia,
— JIOTYCKAaeT  CYUIECTBEHHbIE  OMMOKM W HETOYHOCTH  IpHU
«HEYIOBJIETBOPUTEIIBHOY )
@HE 3AUTCHOR paccMOTpEeHUH MPoOIJIeM B KOHKPETHOM HallPaBlICHUU; }
— HCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;
— HE MOXET apryMEHTHUPOBATh HaY4HbIE MOJIOKEHHUS;
— He GOpMYyNUPYET BHIBOAOB U 000OILEHU.

10.3. TumoBbIe KOHTPOJIBHBIC 3aJaHKS HJIK WHBIC MaTePHAJIbI.
Bompocs! (3agaun) amst sK3aMeHa npejacTaBiieHbl B Tadnuie 15.
Tabmuna 15 — Borpoch! (3amaun) 11t SK3aMeHa

Ne Kon
[lepeyens BompocoB (3a1a4) AJs IK3aMeHa
n/n WHJMKaTopa
1 | HazoBute ponb ruapocdepsl Ha 3emie. MupoBoii okeaH, BOJIbI CYILH, [1K-2.3.2
MoA3eMHbIE BOJIbI, aTMOcepHbIe BOJbl. Kpyroo6opoT BoabI B IpUpOJIE.
2 | Oxapakrepu3yiiTe TOBEPXHOCTHBIE BOIBI. KaueCcTBO MOBEPXHOCTHBIX BOJI. [1IK-2.B.2
TJIK.
3 | OnunmTe BUIBI BOJOTOIB30BaHUS (XO35IICTBEHHO - MU THEBOE, KyITBTYPHO- [IK-3.V.1
OBITOBOE, PHIOOX035ICTBEHHOE).
4 | Ha3oBuTE KaTeropuu BOAOIOJIL30BAHMSI. [1IK-5.3.1
5 | Chopmynupyiite npuHIHI GOPMUPOBAHUS XHMHUYECKOTO COCTaBa [1K-5.3.2
MPUPOJHBIX BOJI. DAKTOPHI, BIMSIONME HA COCTAB BOJBI.
6 | Onuumre npuHUUI GOPMUPOBAHUS CETH MYHKTOB KOHTPOJIS KAayecTBa [IK-5.V.1
MTOBEPXHOCTHBIX BOJl. KOHTPOJIb KauecTBa MOBEPXHOCTHBIX BOJI.
7 | OnummTe obme mpaBuiia oToopa mpod BOABI Ij1s aHam3a ( U3 pek, 03ep, [IK-5.V.2
MPY/A0B, BOJOXPAHIIIHII, POJHUKOB, KOJIO/IEB, CKBAKHUH ) .




YcranoBuTte BpI00p MecTa otOopa mpo0. [IpuHmune! oTéopa mpod. Buss
po6 u BuAbI oTO0pa. Ilprcnocobnenus 1 ordopa npod BOIbI, XpaHEHUE,
KOHCEPBUPOBAHUE.

IIK-5.B.2

Cdopmynupyiite mpoektr HopmatusoB HJ[C.

[1K-6.3.2

10

Oxapakrepu3yiTe dKOJOTUYECKUH MOHUTOPHUHT MOBEPXHOCTHBIX BOAHBIX
o0wvekToB B Poccuiickoit denepanumn

I1IK-6.Y.2

11

YCTaHOBUTE MECTOMOJIOKEHHE CTBOPOB B MyHKTaX HAOIIOJCHUH.
[IporpamMmbr HaOMIOAEHU 32 KaueCTBOM BOJbI. [lepronnuHocTs
HaOJIIOIEHU .

I1IK-6.B.1

12

HazoBute ¢pu3nko-XxuMuuecKre MoKa3aTesid KauyecTBa BO/bI (B3BEILICHHBIC
BEILECTBA, MYTHOCTb, IPO3PAaYHOCTh, 3a11aX, BKYC, IIPUBKYC, IBETHOCTD,
MUHEpalIu3anus, )KeCTKOCTb, IEI0YHOCTh, Oprannueckue Bemecrsa, XIIK,
BIIK, pacTBOpeHHbII KUCIOPO/I, MUHEPAJIbHBIE BEIIECTBA).

[1K-2.3.2

13

HazoBuTe KiaccuuKaiuio METOJIOB U3MEPEHHS ITOKa3aTeIe KayecTBa
BOJIBI.

IIK-2.B.2

14

Oxapakrepu3yiTe UCTOUHHKU CTOYHBIX BOJI. CXEMbI U CUCTEMBI
BOJIOCHA0KEH Ul POMBILITIEHHBIX TpeanpusaTuii. [Ipsmorounas,
TocJieJoBaTeNbHast 1 000POTHASI CUCTEMBI BOJOCHA0KEHHUSI TIPS PUSTHSL.

[K-3.V.1

15

HazoBute AOIMYCTUMBIC U3MCHCHUA COCTaBa BOABI B BOJOEMAX ITOCIIC
BBIITYCKA B HUX CTOYHLIX BOJ. Pa3zbaBiieHrEe CTOUHBIX BOJ B BOOOCMC.

[1IK-5.3.1

16

HazoBute BU bl IPUCMHHWKOB ITPOU3BOJACTBCHHBLIX CTOYHBIX BOA: TOPOACKUC
CUCTCMbI BOJOOTBCACHUM A, BOOAOCMBI; ITOA3CMHBIC TOPU30OHTBI; UCIIAPUTCIIN.
YcnoBus npueMa CTOYHBIX BOI B TOPOJACKHNEC CUCTCMBI.

[1K-5.3.2

17

YCcTaHOBUTE OCHOBHBIE MMOHSTHSI U IPUHITUIIBI CUCTEMHOTO I10/1X0/1a K
MPOEKTUPOBAHUIO, 33/1a41 aHAIN3a, CHHTE3a U ONITUMU3ALMH CUCTEMBI
KOHTPOJIS U YIIPABJIEHUS BOJIOOYUCTKOM.

[IK-5.V.1

18

Onummre GU3NIECKUe METOBI U3MEPEHUS TTapaMETPOB BOIBI
(Temmeparypa, pacxoji, CTOK, YpOBEHb, Macca, JaBJICHHE, BS3KOCTb,
MHUHCpaAIU3alusd, 3JICKTPOIIPOBOJHOCTh, B3BBCUICHHBIC BCUICCTBA, MYTHOCTD,
IIBETHOCTH, TPO3PAYHOCTB).

[IK-5.¥.2

19

Oxapakrepu3yiiTe 000pOTHBIE CHCTEMBI BOJIOCHAOKCHUSI.

I1K-5.B.2

20

HazoBuTe ycnoBus BbITycKa CTOYHBIX BOJI TPOMBIIUIEHHBIX MPEATPUSITUN B
BOJIOEMBI. 3aKayka CTOYHBIX BOJ| B OA3EMHBIC TOPHU30HTHL..

I1K-6.3.2

21

Oxapakrepu3syiiTe cOpOC CTOUHBIX BOJI B HAKOTTUTEIU-UCITAPUTEIH.
OmnpeneneHne HEOOXOAUMOW CTETIEHW OYMCTKH CTOYHBIX BOJI.

[1IK-6.Y.2

22

PaccuunraiiTe HOpMaTUBHO JOIYCTUMbIE KOHIICHTPALIUH 3arPSA3HSIOIIMX
BEIIECTB B CTOYHBIX BOJIAX C YIETOM KPAaTHOCTU pa3daBiieHUs Mpu cOpoce B
MTOBEPXHOCTHBIE BOJIHbIC OOBEKTHI. PacyeT HOpMATUBHO JIOMTYCTHMOT'O
cOpoca MPOMBIIIEHHOTO TPEINPUSITUS

I1IK-6.B.1

23

ChopmynupyiTe TPUHIIUIT ITPOMBIIITICHHON BOOMOITOTOBKU, CTOYHBIE
BOJIbI, TUTHEBAs BOJA, BoJa pacacoBaHHasi, TPOMBIIIIEHHAS BOJA.

I1K-2.3.2

24

Oxapaxkrepusyiite ['ocynapctBennsiit Bogubii kagactp (I'BK). Bunabt
HaOmro1eHN 3a kKauecTBOM mmoBepXHOCTHBIX Boj OI'CHK. OcHoBHBIE
3a7aur HaOJIOICH U 32 KaYeCTBOM MOBEPXHOCTHHIX BoJ B cucteme OI'CHK

[1IK-2.B.2

25

Onunmre NPpUHLIMN 3alMThl TUApocdepbl. BomaHbiil kogeke PO.
Bonooxpannble 30HbI. Opranusanusi BOJZOOXPaHHBIX 30H.

[IK-3.V.1

26

HazoBute HOpMBI U pexxuMbl Bogonotrpedienus. OnpeaeneHue pacxoaa
BOJIbI Ha MPOMBIIIUICHHBIC HYKIBI. Pacxo/1 BOJIbI Ha XO35iICTBEHHO-
MUTHEBBIC HYKIbl TPOMBIIIIICHHBIX MPEIIPUSITHI.

[1K-5.3.1

27

HazoBuTe TEXHOIOTMYECKU ~ KOHTPOJIb IPOLECCOB OYHMCTKH CTOYHBIX
BOJl. XapaKTepUCTHUKA U OIIEHKA 3arpsS3HEHHOCTH CTOYHBIX BOJ (XIIK,
BIIK). IlpoBepka >(peKTHBHOCTH pabOThl MEXaHUUECKOH, (DM3HUKO-

[1K-5.3.2



http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.1.1
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.2
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.2
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.3
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.3

XUMHYCSCKOH M OMOJIOTHYECKON OYHMCTKH CTOYHBIX BOJ ITPCAIIPUATHA.

28

OnuumTe o11eHKY Y(PPEeKTUBHOCTH PaOOTHI pa3IMYHBIX BUJIOB OUMCTHOTO
o0opynoBaHus (OTCTONHUKOB, (QUIBTPOB, A3POTEHKOB U JIp.)

IIK-5.V.1

29

npoo.
[IpaBuJia OCYIIECTBICHHST KOHTPOJISI COCTABa M CBOMCTB CTOYHBIX BOJI.

Onunmre oT60p MpoO cTOUHBIX BOJ. Bbibop MecTa oTO0Opa U BUIBI OTOOPA
[puGops! u npucnocoOeHus A1 0TOOpa U XpaHEHH I P00 BOJIBI.

[IK-5.V.2

30

Oxapakrepu3yiiTe IporpaMMbl KOHTPOJISI COCTaBa U CBOMCTB CTOYHBIX BOJ.
Benenue u TunoBas oopma >xypHaja KOHTPOJIS COCTaBa U CBOMCTB CTOYHBIX

BO/JI HA MMPEINTPUSITHH.

I1IK-5.B.2

Bomnpocs! (3amaun) s 3auera / qudp. 3auera mpencraBiieHbl B Tabauie 16.

Tabmuma 16 — Boripock! (3amaun) muist 3auera / mudid. 3auera

No i/m Ilepeuenpb Bompocos (3amay) myist 3aueta / qudd. 3auera

Kon
WHJIMKaTOopa

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

Ilepeuenr Tem A KypcOBOTO IIPOEKTHPOBAHMS/BBITIONHEHUSI KypCOBOH pabOTHI
npeCcTaBaeHbI B Ta0bmwuie 17.
Tabauna 17 — IlepeyeHb TeM 7151 KypCOBOTO MPOEKTHPOBAHMUSI/BBIOIHEHUSI KypCOBOM pabOThI

No 11/t [MpumepHBIit IepedeHb TeM I KypCOBOTO TTPOSKTHPOBAHWS/BBITIONHCHHUS
B KypCOBOM pabOThI
Y4eOHBIM IJIAHOM HE MPETYCMOTPEHO
Bompockl i mpoBeneHUS TMPOMEXKYTOYHOH arTecTalldd B BHUJC TECTHPOBAHUS

npeacTaBiieHbl B Tabmuie 18.

Tabauna 18 — [IpumepHbIi mepedeHb BOIPOCOB JUIsSl TECTOB

Ne . Kon
i [IpumepHBIil IepeyeHb BOMPOCOB J1JIsl TECTOB HHmKaTOpa
1 | [IpounTaiiTe TEKCT U yCTaHOBUTE cOOTBETCTBUE. K Kaxk/10i mo3unuu, I1K-2.3.2
JTAHHOW B JIEBOM CTOJIOIIE, TTO0EPUTE COOTBETCTBYIOIIYIO MO3UIIUIO B
npaBoM cTosbue. OnpeaenuTe KATETrOPUU BOAHBIX O0BEKTOB.
Kareropuu BogHbIX XapakTepucTUKa BOJIHBIX OObEKTOB
00BEKTOB
A | Kareropus A 1 | O6BexTsI ¢ 0C000 HUZKUM
cojepkanueM azota u docdopa.
b | Kareropus b 2 | DKOJIOTHYECKH YCTOHYMBBIE
BOJIHBIC OOBEKTHI
B | Kareropus B 3 | OcHoBHas rpymnmna BOAHBIX
00BEKTOB
I' | Kareropus I 4 | Haubonee oxpaHsieMble WU
HanOoJee ys3BUMbIE BOJIHBIE
OOBEKTBI
3anunmTe BeIOpaHHbBIC U(PHI IO COOTBETCTBYIOIMMU OYKBAMU
A b B r
2 | IlpounTaiiTe TEKCT U 3aMUIIMTE Pa3BEPHYThIH 0OOCHOBAHHBIN OTBET. [IK-2.B.2
Onunmre npouecc GopMUPOBAHUS XUMUYECKOTO COCTaBa MPUPOIHBIX BO/I.
[lepeunciute (akropel, BAUSIONME Ha COCTaB BOJbI.
3 | IIpounTaiiTe TEKCT, BRIOCPUTE MPaBUIbHBIC BapUaHThl oTBeTa M 3anunmmTe | [TK-2.B.2




apryMEHThI, 000CHOBBIBAIOIIE BEIOOP OTBETOB

Br16epuTe, Kakoe U3 MPeUI0KEHHBIX OIPEACICHHH Jy4Ille BCEro
onuceiBaet napametp BIIK (Onoxumuueckas morpeOHOCTh KUCIOPOIa) U
€ro 3Ha4YCHUE JUIS OICHKH 3arPsS3HEHUS BOIHBIX OOBEKTOB.

1 - KOTMYECTBO KUCTIOPO/IA, U3PACXOIOBAHHOE B OMpPEeIeHHbBIN
MPOMEXKYTOK BPEMEHU Ha Pa3JI0OKEHNE HECTOMKUX OPraHUUECKUX
COCIMHEHUH.

2 - MAKCUMAJIBHOE KOJIMYECTBO 3arps3HSIIOIMX BEIIECTB, OMYCKAEMOe K
cb6pocy B BOJHBIE OOBEKTHI B €IMHUILY BDEMEHHU B OMPEICTICHHOM ITYHKTE.
3 - KOJIMYECTBO KUCIIOpOa B MUJUTMTpaMMax MJIM TpaMmax Ha | utp
BOJIbI, HEOOXOUMOE ISl OKUCIICHUS YTIIEPOI0COACPIKAIMX BEIIECTB 10
CO2, H,0, dbocdaros.

4 - KOJIMYECTBO KUCIIOPOJIa, HEOOXOIMMOE JIJIsl IO IEP)KAHUS JKU3HHU BCEX
BOJIHBIX OPTAHM3MOB B SKOCHUCTEME Ha MPOTSHKEHUH OJHOTO Mecslia.

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEIOBATEIIBHOCTD. 3alUIIMTE
COOTBETCTBYIOIIYIO TOCIEI0BATENLHOCTD U ciieBa HampaBo. HazoBute
sransl fuHaMuky BIIK npu okucnennyn opraHn4ecKux BEIIECTB B BOJIE.

1 — Ouonormyeckre MsTKUE BEIeCTBa (caxapa, CIUPTHI).

2 - ®opmanbaeruibl, GeHOIIbI.

3 — Hadroubl, kpeo3oisl, annoHoreaHbie [IAB, cynbhanom.

4 — Henonorennsie [IAB, ruapoxuHoOH.

[1IK-2.3.2

[IpounTaiiTe TEKCT, BEIOEPUTE IPaBUIIbHBIE BADMAHThI OTBETA U 3aIIUILNTE
apryMeHTBI, 000CHOBBIBAIONE BEIOOP OTBETOB. HazoBuTe mMapamerpsl,
KOTOpPbIE HEOOXOAMMO KOHTPOJIMPOBATH M aBTOMATU3UPOBATH B paboTe
AIPOTCHKOB:

1 — MakCMMaJIBHBIN TIepera ypOBHS KU IKOCTH

2 — CBOCBPEMEHHOCTb YIAJICHUSI aKTHBHOTO MJia

3 — moavy BO3IyXa

4 — pacxoJ1 HJIOBOM CMECH

I1K-2.3.2

[IpounTaiiTe TEKCT, BEIOEPUTE IPABUIIBHBIN BAPUAHT OTBETA U 3alIUILINTE
apryMeHThI, 000CHOBBIBAIOIE BEIOOP oTBeTa. HazoBuTe, kakoe u3
MepEYMCIICHHBIX OTIPeIeTICHU M Hanboiee TOYHO OIMUCHIBACT MTapaMeTp
ITJIK (mpenenpHo gomycTUMas KOHIIEHTPALH) 3arPA3HSIONMX BEIIECTB B
BOJIHBIX OOBEKTaX C Y4ETOM MX BO3/ICUCTBHUSI HA KAY€CTBO BOJIBI U
COOJIOICHUS CAHUTAPHO-TUTHEHUYECKUX HOPM

1- makcuManbHOE KOJIMUYECTBO 3arps3HSIONMX BEILECTB, JOMYCKAeMOE K
cOpocy B BOJHBIE OOBEKTHI B €IMHUILY BPDEMEHHU B ONPEACIICHHOM MYHKTE C
y4eTOM TOTO, UTOOBI B pe3ylibTaTe MX cOpoca Qu3nyecKue MoKa3aTeH,
XUMUYECKHI COCTaB U CAHUTAPHO-OMOJIOTHYECKUE XapaKTEPUCTUKHA BOJIBI
BOJIOEMA HE MPEBBIIIAIN JOMYCTUMBIX.

2 - KOJIMYECTBO KUCIOPO/ia B MUJUTUTpaMMax MM rpaMmax Ha 1 nmutp
BO/IbI, HEOOXOAMMOE ISl OKHCIICHUS YIIIEPO0COCPKAIIMX BEIECTB 10
CO», H20, (bOC(baTOB.

3- KOJTMYECTBO 3arps3HSIONICTO BEUIECTBA B OKPYKAIOIIEH cpejie, KOTOpoe
MIPU MMOCTOSIHHOM HJIM BPEMEHHOM BO3/ICHCTBUY Ha YEJIOBEKA HE BJIMSET Ha
€ro 3JI0POBBE M HE BHI3BIBACT HEOIArOMOMYyIHBIX IMOCIEACTBUM y €T0
IMOTOMCTBA.

4 — gayor Ha OOABOYHYIO CTOMMOCTD.

I1K-5.3.1

[IpounTaiiTe TEKCT U 3aMUIIMTE Pa3BEPHYTHIII 00OCHOBAHHBII OTBET.
Onuumre CTPYKTypy IOCYapCTBEHHOIO BOAHOIO KaJacTpa U
HepeyrciInTe BU bl HAOMI0ICHU N 32 KAYeCTBOM TOBEPXHOCTHBIX BOJI B
pamkax OOIerocy1apCTBEHHONW CHCTEMbI HAOMOICHUH 32 TPUPOTHOM

I1K-5.3.2




cpenoit. OOOCHYHTE CBOM OTBET COOTBETCTBYIOIIMMH apTryMEHTaMH TN
IIpUMEpPaMHU.

[IpounTaiiTe TeKkCT, BEIOEPUTE NPABUIIBHBIN OTBET U 3alIUILMTE apIyMEHTHI,
000CHOBBIBaIOIME BbIOOP OTBeTa. ONUIIMTE CYTh ITpoliecca
HUTPUPUKALIUH.

1 — ynanenue HexxenaTeNbHBIX PACTBOPEHHBIX [A30B UJIM 3aXBAYEHHBIX
ra30BBIX MY3bIPHKOB U3 IPHOOPOB (HarpuMep, BAKYYMHBIX YCTaHOBOK U
1a00paTOpHOTO 0OOPYIOBAHHS) U BEIIIECTB.

2 — ponecc BocctanoBieHUss HUTpUTOB (NO2') m HUTpaToB (NO3") 10
cBOOOJIHOTO a30Ta, KOTOPBIN BbLAEseTCs B atMocdepy. [Iporecc moxer
OBITH OCYIIIECTBIICH TP HATMYUH B BOJIE OMPEACTICHHOTO KOJIMYECTBA
OpPraHMYECKHX BELIECTB, OKUCIISIEMBIX CAlpOGUTHBIMU
MHUKPOOPraHU3MaMH.

3 — mpoliecc OKUCICHUSI KHCIOPOIOM BO3/lyXa aMMOHHUITHOTO a30Ta JI0
HUTPUTOB U HUTPATOB, OCYIIECTBIISIEMbIH HUTPUQUIIPYIOLIMU
MHUKPOOpPTraHU3MaMH.

4 — MUKpOOMOJIOTMYECKU I TTPOLIECC BOCCTAHOBJIEHHSI aMMHaKa B BOJIE.

[1K-5.3.1

[IpounTaiiTe TEKCT, BLIOEPUTE MPABUIbHBIC BAPUAHTHI OTBETA U 3aITUIIITE
apryMeHThbI, 000CHOBBIBAOIIKE BEIOOP OTBETOB. OIpeaeuTe KOMITOHEHTHI
OMOMUITBTPOB MCIOJIB3YIOTCS JIJISl TIOTJIOMICHUS] OPTAHUYECKUX
3arps3HEHUN.

1 — aKTUBHBIN U

2 — OMOILIeHKa

3 — KUCIOPOA BO3/yXa

4 — GUOIEHO3 OPTaHU3MOB

[IK-5.V.2

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE MEXKAY METOIAMUA OYUCTKU
OT He(pTePOIYKTOB M COOTBETCTBYIOIIMMH TEXHOJIOTUSIMHU.
K xaxxmoit mo3uiiuu, 1aHHOM B JIEBOM CTOJIOIIE, TOI0EPHUTE
COOTBETCTBYIOLIYIO IMO3UIIMIO B TPAaBOM CTOJIOIIE:

MeTonb! OUUCTKH OT IIpumepsl TEXHOIOTUI OYUCTKH

He(TenpoayKkToB

A | Mexanuueckue 1 droTanus, KoaryJasauus,
copOmusi.
b | ®usuko-xumMudeckue 2 OTtcranBaHue,
ueHTpudyrupoBaHue,
(unpTpOBaHUE.

B | Xumnueckue 3 Hcnonn3oBanne
MHUKpPOOPTaHU3MOB.
I' | buoxumuueckue 4 XjopupoBaHue,
030HUPOBAHHUE.

3anunmTe BhIOpaHHBIC U(PHI IO COOTBETCTBYIONMMU OYKBAMU:
A b B r

[IK-5.B.2

10

[IpounTaiiTe TEKCT U YCTAHOBUTE IOCIEI0BATEIBHOCTD UCIIOIb30BAHUS
COOPY)KEHUI B IPUOPUTETHOM MOPSAKE UX UCIOIb30BaHus. Onpenenure
000pyIOBaHUE UIIH COOPYKEHUE, KOTOPOE UCIIOJIB3YETCSl Ha KAXKIOM dTare
OYHMCTKU CTOYHBIX BOJ B IIPOIIECCE OMOIOTMYECKON OUMCTKH.

1 — ®unbTp-O6UOpeakTop

2 — IlepBUYHBIN OTCTOMHUK

3 — BropuuHbIii OTCTOWHHK

IIK-5.V.1




4 — A>pOTEHK-BBITECHUTEIb
3anumTe COOTBETCTBYIOIIYIO MOCIEI0BATEIILHOCTh U (P CIeBa HAIPABO.

11

[IpounTaiiTe TEKCT, BEIOCPUTE PABUIILHBIC OTBETHI U 3aITUIINTE
apryMeHThbI, 000CHOBBIBAIOIIME BHIOOP BApUAHTOB OTBETOB. Onipenenure,
KaKUX KaTeTOpHil BOJOMOJE30BAHUSI BOJIOEMOB HE CYIIIECTBYET.

1 - XO3SICTBEHHO-TTUTHEBOM ;

2 - KylIbTypHO-OBITOBOM;

3 - ppI00X03sH CTBEHHOIA;

4 - X031CTBEHHO-0BITOBOM,

5 — 00OIIECTBEHHOMA.

[IK-3.V.1

12

IIpounTaiiTe TEKCT U 3alHIIMTE PA3BEPHYTHI 000CHOBAHHBIN OTBET.
OxapaKTepu3yiTe OCHOBHBIE dTANbl U TEXHOJIOIHHU IPOMBIIIIEHHBIX
IIPOLIECCOB BOAOIOATOTOBKHU JIJIsi 00€CIICUCHHS KaueCTBA CTOYHBIX U
MMUTLEBBIX BOJ, a TAKXKE I MOJydeHH pachacoOBaHHOU U
MPOMBINITIEHHON BOJIbI. OOOCHYHTE, KAKHE METOJIbI OYMCTKU U 00pabOTKH
BOJBI IIPUMEHSAIOTCS I JOCTHKEHU S HEOOXOAUMBIX CTaHIapTOB
Ka4eCcTBa, U KAaK OHU MOTYT IIPUMEHATHCS B PA3IMYHBIX cepax, BKIHOYast
MPOMBINITIEHHOCTh U OBITOBOE IMOTPEOJICHHE.

[IK-3.V.1

13

[IpounTaiiTe TEKCT, BHIOEPUTE MPABUIIBHBIN OTBET U 3aIUIIATE aPTYMEHTHI,
o0ocHOBBIBaroNMe BbIOOP oTBeTa. OnpeaenuTe, sl KAKOro BHa
BOJIOTI0JI30BAHMSI KOHTPOJILHBIN CTBOP YCTaHABIUBACTCA HE Jajbllie, YeM
500 m oT MecTa cOpoca CTOUHBIX BOJI.

1 - nnig X034HCTBEHHO-TTUTHEBOTO;

2 - 151 PHIOOXO3SCTBEHHOTO;

3 - U1l KyJbTYpHO-OBITOBOTO;

4 — nist KynmbTypHO-OBITOBOTO.

IIK-3.V.1

14

[IpounTaiiTe TeKCT, BEIOEPUTE TPABUIIBHBIN OTBET U 3alIUILIMTE apIyMEHTHI,
000CHOBBIBarOIME BEIOOP 0TBeTa. Ompenenure, Kakoe U3
IIPEACTABJICHHBIX OIIPENEICHUM JIydIlle BCETO XapaKrepu3yer
HEKOHCEPBATHBHOE BELIECTBO

1 - BemmecTBO, pazpylaroiee MPUPOAHYIO CPELY;

2 - BEILIECTBO, paclaJaolieecs: B BOJE MO/ ICHCTBUEM KUCIOPOA;

3 - BEIIIECTBO HE paclajaroleecs B BOJE.

4 — BeILeCTBO 3arps3HSAIOLIEe MPUPOIHYIO Cpeay

[IK-3.V.1

15

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.

JlaiiTe XapakTepuCTHKY Ka)XJ0Tr0 U3 METOJO0B OUMCTKUA CTOUHBIX BOJI.
K xaxxno#t mo3unnu, JaHHOU B IEBOM CTOJIOIE, TOJ0EPUTE
COOTBETCTBYIOILIYIO MO3UIIMIO B TPaBOM CTOJIOIE:

MeTobl OUHUCTKH XapakrepucThuka METO0/1a OUUCTKH
CTOYHBIX BOJ
A | MexaHuueckui 1 | IIpu mpuMeHEeHUH METO1a

XUMHAYECKOH OYMCTKUA CTOYHBIE
BOJIBI TOJIBEPTAIOT BO3JICHCTBHUIO
CIICIMAJIBHBIX XUMHYSCKUX
peareHTOB.

b | Xumnueckuii 2 | DTo mpocTast OYUCTKA Yepe3
PEUIETKA WIINA CETYAThIC (DMIIBTPHI OT
KPYITHBIX YaCTHI] 3arPsI3HEHUMN.

B | ®usuxo- 3 | IIpu OMOXMMHUYECKOM METOE
XUMHAYECKA T UCIIOJIB3YIOTCS JKUBBIE OaKTepUH,
KOTOPBIC OUMITAIOT BOAY OT

[IK-3.V.1




CTOKOB, IlepepabaThiBasi

I' | buoxumuueckuit 4 | Hnsa bu3uKo-XUMHYECKOW OYUCTKA
CTOKOB MOJKET OBITh IPUMEHEHA
copOuus, (roTaius, MEKTPOIH3,
WOHHBIN OOMEH | JIpyroe.
3anunmTe BeIOpaHHBIC U(PHI IO COOTBETCTBYIOIMMU OYKBAMU

A b B r
16 | IIpounTaiiTe TEKCT U 3aMUIMTE PA3BEPHYTHII 0OOCHOBAHHBIN OTBET. I1K-6.3.2
HazoBute ycnmoBus BBIITyCKa CTOYHBIX BOJ MTPOMBIIUICHHBIX MTPEITPUITAN
B BOJIOEMBI.
[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIIBHBIN OTBET U 3anuumTe aprymentsl, | [1K-6.3.2
o0ocHOBBIBaroMEe BEIOOP 0TBeTa. HazoBuTe, Kakoil METO SBJISIETCS
OCHOBHBIM ITPU OYHUCTKE FOPOJICKMX CTOYHBIX BOJI.
1 - MexaHWYCCKHI;
2 - OMOXUMUYECKHH;
3 - HU3MKO-XUMUYECKHI;
4 —XUMUYECKHH.
17 | TlpounTaiiTe TEKCT, BEIOEPUTE MPABUIIBHBIC OTBETHI M 3AITUIIATE [IK-6.Y.2
apryMeHTbl, 000CHOBBIBaIOIIE BBIOOp 0TBETOB. OnpenenuTe, Kakue
BEIIECTBA YIAISIOTCS U3 BOJBI TPH OUYMCTKE OT OMOTEHHBIX 3JIEMEHTOB.
1 — a30T aMMOHUIHBIN
2 - a3or;
3 - doctop u cepa;
4 - a30T u dochop.
18 | IIpounTaiiTe TeKCcT, BHIOEPUTE MPABMIIBHBIN OTBET U 3anuumTe aprymenTsl, | [1K-6.B.1
000CHOBBIBAIOIIME BHIOOP OTBETA. Y CTAHOBHUTE, KAKOE YCIIOBUE SIBIISCTCS
IJIaBHBIM MIPH pacueTe HeOOXO0MMON CTENEHU OUYMCTKH CTOYHBIX BOJI,
cOpachIBaeMbIX B BOJTHBIN OOBEKT.
1 - B KOHTPOJILHOM CTBOpE KOHIICHTPAIUs 3arpA3HUTENS HE JJOJKHA
MPEBBILIATH MPEACTbHOIO 3HAYCHMUS,
2 - B KOHTPOJILHOM CTBOPE KOHIICHTPAIIHS 3arPSA3HUTENIS HE JTOJDKHA
MPEeBBIATH (JOHOBOTO 3HAUEHUS B BOJAOEME;
3 - KOHIIEHTpAIH 3arPsI3HUTENS B OUUILICHHOM CTOYHOM BOJIE HE JOJDKHA
MPEBBIIIATH MPEACTHHOTO 3HAYCHUS
4 — KOHIIEHTpALUs 3arPA3HUTENS J0JKHA ObITh paBHOU (POHOBOI
KOHIICHTPALMH 3arPSA3HSIONIETO BELIECTBA.
19 | IlpouunTaiiTe TEKCT U 3aMMIIMTE Pa3BEPHYThI 00OCHOBAHHBIN OTBET. I1K-6.3.2
HasoBurte ycnoBue, KOTOpoe sIBJISIeTCS TNIABHBIM IIPU pacyeTe
HEOOXOAMMOH CTENEHU OUYUCTKA CTOYHBIX BOJI, COpPACHIBAEMBIX B BOIHBII
OOBEKT.
20 | IlpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. I1K-6.3.2

OmnpenenuTe KATETOPUIO KKIOTO U3 BUIOB BOJ0eMOB. K ka0
MO3UIIUH, TaHHOHU B JIEBOM CTOJIOIE, TOJIOEPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO B TTPABOM CTOJIOIE:

Kareropuu BogHbIX 00BEKTOB Bunpr Bogoemos

A | [IpuponHbie BOJIOEMBI 1 Bonoxpanunuiia
b | Ilpupoanbie BOAOEMBI 2 Kanabl, npymabl
B | UckyccTBeHHBIE BOIOEMBI 3 O3epa, pexu

I' | UckyccTBEeHHBIE BOIOEMBI 4 OxkeaHbl, MOps

3anuumTe BoIOpaHHbIE LU (PBI 10 COOTBETCTBYIONMMHU OyKBaMM:




IIpumeuyanne: CucreMa olle HUBAHUS TeCTOBBIX 32JaHUM:

1 tunm) 3amaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOTO OTBETA W3
YeTblpeX MpPeUIOKEHHbIX W OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM IPABUIIBHO
yKa3aHa IU(pa ¥ MPUBEICHBl KOHKPETHBIE apryMEHTHI, HCIIOJb3yeMble NpU BbIOOpE OTBETA.
[lomHOE coBmMaseHWE C BEPHBIM OTBETOM OIleHMBaeTcs | OamioM, HEBEpHBIH OTBET I €ro
orcyrctBue — () OansoB.

2 tun) 3aganue KOMOMHUPOBAHHOTO TUIA C BEIOOPOM HECKOJIBKUX BAPHAHTOB OTBETA U3
IPEUIOKEHHBIX U Pa3BepHYTHIM 000CHOBAaHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIU MPABUIBHO
yKa3aHbl HU(PBl U MpPUBEIEHbl KOHKPETHbIE apryMEHThI, UCIOJIb3yeMble IPH BbIOOpE OTBETOB.
[onHoe coBnaseHne ¢ BEPHBIM OTBETOM OLICHHBAeTcs | Gayuiom, eciau JOMYIIEHbI OIMOKA UITH
oTBeT oTCyTcTBYET — () GasioB.

3 Tun) 3ajaHue 3aKpHITOrO THUIA HA YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM,
€CITM YCTAHOBJIEHBI BCE COOTBETCTBUSA (MTO3UIIMU W3 OJIHOTO CTOJOIA BEPHO COMOCTABJIECHBI C
NO3ULUAMU Jpyroro ctoibua). [lomHoe coBmaaeHne ¢ BEpHbIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEpHBIN OTBET WM ero oTcyrcTBue — 0 Gaos.

4 Tun) 3anaHue 3aKpHITOrO THIIAa HAa YCTAHOBJIEHHWE IIOCIEAO0BATEIBHOCTH CUHUTAETCS
BEPHBIM, €CIM INpPaBUJIBHO YyKa3aHa BCs IociefoBaTenbHOCTh UGp. IlonmHoe coBmaaeHue c
BEPHBIM OTBETOM OIleHMBaeTcs 1 OayioM, ecliu JIOMyLIeHbl OMIMOKU MJIM OTBET OTCcyTcTBYET — O
0asIoB.

5 tun) 3ajaHue OTKPBHITOTO THUIA C PA3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIU
OTBET COBMAJACT C 3TAIOHHBIM IO COAEPKaHUIO U mojHoTe. [IpaBHIIbHBIN OTBET 3a 3a/aHuE
OlLlIGHUBaETCs B 3 Oaiia, eciu JOMYIeHa 0JJHa OIMOKa \ HETOYHOCTh \ OTBET MPABHIIBHBIN, HO HE
nonHelii - 1 Oamn, eciam gomymieHO Oosee 1 ommOKke \ OTBET HEMpaBHUIBHBIA \  OTBET
orcyrcTBYyeT — 0 6aos.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYAIOMMXCS 3a0YHON (DOpMBI
oOydeHwusi, IpeicTaBieHbl B Tabmuie 19.

Ta6muna 19 — [epeueHb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeueHb KOHTPOJIBHBIX paboT

He npenycmoTpeno

10.4. Metoguueckue  Marepuaibl,  ONPENCIAIONME  MPOUEAYPbl  OICHUBAHUS
UHJMKATOPOB, XapaKTepU3YOUMX d3Tanbl (OPMHPOBAHUS KOMIIETCHIIMH, COJEpXKaTcs B
JOKalbHBIX HOpPMaTUBHBIX akrax [YAIl, permaMeHTHpYOUMX MOPSOOK M IPOLERypy

IPOBE/ICHUS TEKYILETO KOHTPOJI YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalluM O0Yy4aroLXCs
['VAIL

11. MeToanyeckue yKa3aHusi JJIs1 00y4aIOMMXCHA M0 OCBOE HUIO N CIMIIJIMHBI

11.1. MeToauyeckue yKa3aHus 1Jisl 00y4AIOIMXCS 10 OCBOCHUIO JIe KHIHOHHOTO
MaTepuaJa .

OcHOBHOE Ha3HaueHUE JIEKIMOHHOIO Marepuana — JIOTMYECKH CTPOIIHOE, CHCTEMHOE,
I1yOOKOe M sICHOEe M3JIOKEeHHEe ydeOHoro marepuana. HazHaueHHe COBpEeMEHHOH JeKuuu B
paMKax TUCHHUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALMIO MO TEME, a B OCBOCHUH
dyHIaMEHTaIbHBIX MpoOJeM JUCHUIUIMHBI, METOJIOB HAy4yHOIO IIO3HAHMS, HOBEHIMX
JOCTH)KEHUH HaydHOH MbIciu. B ydeOHOM mporecce JeKLHs BBIITOIHSIET METO/10JI0THUECKYLO,
OpraHU3aIMOHHYI0O ¥ WH(OPMAITMOHHYIO (yHKIHMH. JIEKIUs pacKpbIBaeT MOHATHIHBINA arnmapaT




KOHKPETHOH oOmactu 3HaHWA, €€ MpoOJIeMbl, JaeT IeIbHOE IPEACTAaBJICHHE O IUCHHILINHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCLHUTIIIMHAMH.

[Tnanupyemble pe3yabTaThl IPH OCBOCHUH OOYYAIONIMUCS JIGKITMOHHOTO MaTepuaa;

— TIOJy4eHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHWH, YPOBEHb
KOTOPBIX OMpeAEsIeTCs 1eJIeBON YCTaHOBKOW K Ka)XKJI0 KOHKPETHOH Teme;

— TIOJy4EHHUE ONBITAa TBOPYECKOI pabOThI COBMECTHO C IPEIOAAaBATENCM;

— pa3BUTHE MNPOQPECCHOHATBHO-/ICNOBbIX  KAayecTB, JIIOOBH K MpeaAMeTy H
CaMOCTOSITEITBHOTO TBOPYECKOTO MBITITICHUSI.

— TIOsIBJIEHUE HEOOXOAMMOTO HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSTENILHOM PadOTHI;

— TIONlydeHHE 3HAHWH O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKd M TEXHUKA U O
IPOTHO3E UX Pa3BUTHS Ha OJIMIKaHIIE TOJIBI;

— HAy4YUTHCS METOIUYECKH o0OpabarbiBaTh Marepuan (BBIACTATH TJIABHBIC MBICITH H
NOJIOXKEHUs, TPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH WX B  Pa3IWYHBIX
dopMynupOBKax);

— TOJy4eHHEe TOYHOTO MOHUMAHUS BCEX HEOOXOANMBIX TEPMIUHOB H TTOHSTHH.

JIeKUMOHHBIM MaTepuan MOXET CONpPOBOXKIATbCA JIEMOHCTpalMed cinalljjoB u
UCIIOJIB30BAHMEM PA3aTOYHOTO Marepuaia NpH MPOBEICHUH KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHUS OTACTBHBIX TEMATHK MO TUCITUTUIHHE.

CrpykTypa mpeaocTaBjieHus JEKIHMOHHOIO MaTepraa;

— @opmMynupoBaHKe TEMBI, TIeNIeH U 3a1a4;

— Mznoxenue marepuana coriacHo Tabmn.3 u tabdmn.4;

- BbIBOJIBI ¥ 3aKIIFOYCHUE.

11.2. MeToau4yeckue yKa3aHus 1Jisl 00y4arOIMXcs M0 MPOXO0K/1e HUIO
NpaKTHYeCKUX 3aHATHI

[IpakTryeckoe 3aHATHE SBJSETCS OJHONW M3 OCHOBHBIX (JOPM OpraHu3zanuu y4eOHOTo
npoliecca, 3aKI0YaloIAsics B BHIMOIHEHUN 00y4arOIMMHUCS M0/ PYKOBOJICTBOM IpPENoiaBaTess
KOMIUJIEKCa Y4EeOHBIX 3aJaHMil C LEJIbl0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Y4eOHOM
JMCLUIUIMHBI, TPUOOPETEHUsI YMEHUN U HAaBBIKOB, OIbITa TBOPYECKON JESTEIbHOCTH.

Llenpl0 MpaKkTUYECKOTO 3aHATUS AJIs 00ydarouerocs sBJISETCS MPUBUTHE OOYydarOUMCS
YMEHMH ¥ HaBBIKOB IIPAKTHYECKON AEATEIBHOCTH 110 U3y4aeMON JUCLUILINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUH OOYJAIONIIMCS TTPAKTHUYECKUX 3aHSATHM:

— 3aKpeluvleHue, yrIyOleHHe, paclMpeHHe M JeTauu3alus 3HaHUH IpU peleHUuu
KOHKPETHBIX 3a/1a4;

— pa3BUTHE IIO3HABATEIbHBIX CIIOCOOHOCTEW, CaMOCTOSITEIbHOCTU  MBIIUICHHUS,
TBOPYECKOW aKTUBHOCTH;

— OBJIQJICHME HOBBIMH METOJAMU U METOJMKAMHU H3Yy4EHUs KOHKPETHOM YyueOHOMU
JUCLUIUINHBL

— BBIPa0OTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TONY4EHHBIX 3HAHUU JUIS
BBITIOJIHEHH S 3aJIaHU M

— o0ecrieyeHne pallMOHAIBHOIO COYETAHUS KOJJIGKTUBHOM M MHAMBHUAYAIBHON (opm
0o0yueHusl.

TpebGoBaHMs K TPOBEICHUIO TPAKTUYECKUX 3aHATUI

TuTynbHBIN JHCT OTYETA JOJDKEH COOTBETCTBOBATH IIAOJIOHY, MPUBEICHHOMY B CEKTOpPE
HopMmatuBHOM qokymenTtaruu ['YAIT https//quap.ru/standart/doc

OdopmiieHre OCHOBHOM YacTH OTYeTa JOJDKHO ObITh O(QOPMIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeOoBaHusi HmpUBEAEHBI B CEKTOpE HOPMATHBHOM JokymeHTanuu ['YAIL
https://quap.ru/standart/doc



https://guap.ru/standart/doc
https://guap.ru/standart/doc

Ilpu (opMUPOBAHUM CIUCKA MUCTOYHUKOB CTYAEHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHUs CIIHCKA HCTOYHUKOB
IIPUBEJICHBI B CEKTOpEe HOpMaTUBHOI nokymeHTauuu ['YAIL httpsJ//quap.ru/standart/doc

11.3. MeToauuyeckue yKa3aHus 1Jisi 00y4aroIMXcsl M0 MPOXO0K/1e HUIO
CaMOCTOSITeJIbHOM padoThl

B xo/e BBIMOJIHEHUS CaMOCTOSITEIBHOW padOThI, 0Oy4JarONMICS BBHITTOTHSAET paboTy 10
3a7]aHUI0 U TIPH METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOro
y4acTus.

Jns obywaronmixcst mo 3aouHoi (opme 0OydeHHs, CaMOCTOATENIbHAas paboTa MOXKET
BKJIIOYATh B €05 KOHTPOJIbHYIO paboTy.

B nponecce cucremaruzanuu npruoOpeTaeMblX 3HaHUH, 00ECTIeUnBaeT BICOKUI YPOBEHD
YCIIEBAEMOCTH BBINIOJIHEHUS CaMOCTOSATENbHON paboThl, y oOyuatomerocs GopMUpyeTcs
1enecoobpasHoe IIaHUPOBaHUE PabOYero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
N HaBBIKK B YCBOCHHU U B IICPUOO O6yquH${, IMOMOTa€T IMOJYYHUTHb HABBIKM ITOBBLIILICHUA
npodeccnoHanbHOTO YPOBHSI.

MetoaudyeckuMu ~ MaTepualaMH,  HAMpPaBISIONMMU  CaMOCTOSTENBHYIO — paboTy
00yJarommMXcst SBJISTFOTCS:

—  y4eOHO-MEeTOMYECKUI MaTepua no JUCIUIUIMHE.

11.4. MeToanueckue yKa3aHusi JJIA 00yJarOIMXCsl IO TPOXOKACHUIO TEKYIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texyumii KOHTpOJIb YCIEBAaEMOCTH IPEIyCMAaTPUBAET KOHTPOJIb KauecTBa 3HAHMIA
00yJaronmxcs, OCYIIECTBISEMOIO B TEUEHHE CEMECTpPA C ILIEJIbI0 OLEHWBAHUS XOJa OCBOEHUS
JUCIUTIINHBI.

Cucrema OLIEHOK P MPOBEJCHUH TEKYLLEr0 KOHTPOJISL OCYIIECTBIISIETCSI B COOTBETCTBUHU
¢ TpeboBanusMu Ilonoxenuit «O TeKylleM KOHTPOJE YCIEBAEMOCTH M IPOMEKYTOUHOM
attecranuu cryaeHToB ['YAIL oOydaronmxcsi 1mo mporpamMMe BbICIIETO 00pa30BaHUs».

JUis TeKylero KOHTPOJS YCIIEBAEMOCTH MCIIOJb3YIOTCS BOIPOCHI, NPUBEIEHHBIE B
tabmmie 15.

B Teuenme cemectpa oOydarommecs 3alMIAIOT IpakTHYeckue padboTel (6 miT.),
BBIIIOJIHAIOT TECTHUPOBAHMSA IO MaTepuanaMm JIeKUMM B cpene LMS, TectoBbple BOIpPOCHI
npuBeieHbl B Tabauue 18.

11.5. MeToauuyeckue yKa3aHus JJisl 00y4arOIMXcs M0 MPOXO0K/1e HUIO
NPOMEKYTOUHOM aTTeCcCTAINN.

[lpomexyrounass  arrectaumst  oOydarolmMXcs  NpeAycMaTpuBaeT  OLCHUBAaHUE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YAbTaTOB OOydeHMs 1O AucuuiuinHe. OHa BKIOYAET B
ceOst:

— D9K3aMeH — (opMa OLIEHKM 3HaHWM, NOJy4yeHHBIX OOyJaroumMcsi B Ipolecce
M3Yy4EHUs BCEW AMCLUMIUIMHBI UM €€ YaCTH, HAaBBIKOB CaMOCTOSITEIbHOW padoThl, CIOCOOHOCTH
OPUMEHATh MX Ul PEUIeHWs NMPAaKTMYeCKUX 3aJad. DK3aMeH, Kak IPaBHIIO, MPOBOJUTCS B
HEepUos HK3aMEHAIlMOHHOM CECCMM U 3aBEepUIAETCS aTTECTALlMOHHOM OLIEHKOW «OTIMYHOY,
«XOPOLLOY, «YOBJIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIBHOY.

B Teuenue cemectpa ans AOIycKa K 3K3aMEHY CTYACHTY HEOOXOAMMO BBINOJIHHUTH HE
menee 50% npakTuueckux pador.

Cucrema OLEHOK IIPU NMPOBEAECHUM TEKYLIEr0 KOHTPOJS M MPOMEKYTOYHOW aTTeCTalluu
OCYIIECTBJISIETCS. B COOTBETCTBUM C PYKOBOJSIMM JOKyMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «lonoxeHue o TEKyIleM KOHTPOJIE YCIEBAEMOCTH MU MPOMEXKYTOUHOHN aTTECTALlMU


https://guap.ru/standart/doc

CTYACHTOB MW aCIHPAHTOB, OOyJaronmxcs 10 00pa3oBaTEeIbHBIM IpPOrpaMMaM BBICIIETO
obpasoBanus B ['YAII» https://docs.quap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf
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