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1. OFIIJAA XAPAKTEPHCTHKA PABOYEH ITPOTPAMMBI

ITPO®ECCHOHAJIBHOI' O MOAYJIA

«IIM 03 BeinosiHeHHe padoT 10 OYHUCTKE MPUPOAHBIX H CTOYHBIX BOJ U KOHTPOJIIO
Ka4eCTBEHHBIX MOKa3aTeJen»

1.1. I]env u nnanupyemoie pe3yipbmanvl 0C80CHU HPOPeCCUOHAIbHOZ0 MOOYA

B pesynabrare u3ydeHus npodecCHOHATBLHOTO  MOAYIS  CTYJASHT JODKEH OCBOUTH  BHUJI
PO ECCHOHANILHON NeATenbHOCTH: Pa3paboTka TEXHOJOTHHA W TPOSKTUPOBAHHE JJIEMEHTOB CHCTEM
BOJOCHAOXEHUSI W  BOJOOTBENCHHS W  COOTBETCTBYIOIIME €My OOIMHe KOMIIETEHIINH |
npoecCuoHaIbHBIC KOMITCTEHITHH:

1.1.1 IlepedyeHp oOMIMX KOMIIETEHITUI

Kop HanmeHoBaHWe 06X KOMNETEHLNN

OK 01. BoiOupate crmocoObl  pemieHuss 3afad  OpOPECCHOHANBHON  JI€ATEIbHOCTH,
IPHUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 02. OcymiecTBIATh MOUCK, aHATTN3 U HHTEPIIPETANIO HH()OPMAIIH, HEOOXOTUMOH /ISt
BBINOJIHEHUS 3a]1a4 TPO(ECCHOHATIBHON 1EATEIbHOCTH

OK 03. [ImanupoBaTh ¥ peaan30BHIBAaTH COOCTBEHHOE MPO(ECCHOHAIBHOE M JIMYHOCTHOE
pasBUTHE

OK 04. PaGotath B KoOIEKTHBE W KoMaHAe, 3(()EKTUBHO B3aWMOJCHCTBOBATh C
KOJJIETaMH, PYKOBOJICTBOM, KIIMEHTaMU

OK 05. OcCylecTBIATh YCTHYH0 M NHCbMEHHYI0 KOMMYHHUKALMIO Ha TOCYIapCTBEHHOM

s3pike  Poccuiickoii ®@enepanii ¢ y4eTOM OCOOCHHOCTEW COIMAIBHOTO H
KYJIBTYPHOTO KOHTEKCTA

OK 06. [IposiBIATE  TPaXAAHCKO-NMATPUOTUYECKYHD  IO3ULHI0,  JEMOHCTPUPOBATH
0CO3HaHHOE MOBE/ICHUE HA OCHOBE TPAAMIIMOHHBIX 00IIeYeTOBEYECKHX [ICHHOCTEH

OK 07. CopeiicTBOBaTh  COXpPaHEHMIO OKpYXKaloLIell  cpefbl, pecypcocOepexeHuIo,
3 PEKTUBHO IEHCTBOBAThH B UPE3BBIYANHBIX CUTYaLIUsAX

OK 08. Hcnonp3oBaTh cpeacTBa (PU3NYECKOW KYNBTYpPbI /ISl COXPAaHEHUS M YKpEIJIeHUs

3I0pOBbS B Tporecce MpodecCHOHANbHON NeATeIbHOCTH U TOJCpKaHHe
HE0OXOIMMOTr0 YPOBHS (DU3UYECKOM MOITOTOBICHHOCTH

OK 09. Hcnonb3oBate  MHPOPMALMOHHBIE  TEXHOJOTMM B NpOQecCHOHATbHOMN
JIEATEIbHOCTH

OK 10. [Tonp3oBaTbess MpoecCHOHANBHOW JIOKYMEHTalMel Ha TOCYAapCTBEHHOM MU
WHOCTPAHHOM SI3BIKE

OK 11. Hcnonp3oBath  3HaHUS 1O  (UHAHCOBOW  TIpPaMOTHOCTH,  IUIAHUPOBATH

NpEANPUHIMATENBCKYIO IeATENIbHOCTh B MPo(ecCHOHANBHOM chepe

1.1.2. Ilepeuens npodeccnoHaNbHBIX KOMIETEHINN

Kon HawnmenoBanme BUIOB JESTENHHOCTH U TPO(HECCHOHATBHBIX KOMIICTCHITHIA

T Pa3paboTka TeXHOJIIOTHI U MPOEKTUPOBAHUE DIIEMEHTOB CHCTEM BOJIOCHAOKECHUS U
BOJIOOTBEICHUS

IIK 3.1. Pa3pabatbIiBaTh TEXHOJIOTHYECKUH POIECC OUUCTKH NMPUPOIHBIX U CTOYHBIX BOJI

I1K 3.2. BpInoIHATE XUMUYECKHUE aHAJIM3BI IO KOHTPOJIIO KAUYeCTBA MPUPOJHBIX U CTOYHBIX




BOJ

BbINONMHATE MUKPOOHOIOTHYECKHE aHAIU3BI 10 KOHTPOJIIO KaueCTBa MPUPOIHBIX U
CTOYHBIX BOJL

IIK 3.3.

1.1.3.B pesymnbTare ocBOeHHs TPO(heCcCHOHATHFHOTO MOIYJIS CTY/ACHT JIOJDKEH:

Nwmetsb -IIPOEKTUPOBAHUH JIEMEHTOB CUCTEM BOJOCHAOKEHUS U BOJIOOTBE/ICHHUS;
MPAKTUYECKH | -000pe M HCIOJIb30BAaHUU OOOpPYIOBaHHMS U MaTEpUalOB B HAPYXKHBIX U
OTIBIT B: BHYTPEHHHX CHCTEMaxX BOJAOCHAOKEHHS U BOJIOOTBEICHHSI,

YMeTh: — BBINOJIHATh XUMHUYECKHE U MUKPOOMOJIOTMYECKUE aHAIMU3bI I10

KOHTPOJIIO TEXHOJIOTUYECKUX IPOLIECCOB U KauecTBAa OUYUCTKU
IPUPOJHBIX U CTOYHBIX BOJ;

— BBIIOJHATH KOHTPOJIb 332  COOJIOACHHEM  HKOJOTHYECKUX
CTaH/IapTOB U HOPMATUBOB I10 OXPaHE OKPYXKAIOLIEH cpeibl;

3HaTh: - TUTHEHUYEeCKUE TpeOOBaHUS K KAauecTBY IUTHEBOM BOABI U
CaHWUTapHblE HOPMBI OYHMUIICHHBIM CTOYHBIM BOJAM M BOJAM BOJOEMOB
pPa3IMYHOrO HA3HAYCHUS;

- METO/bI U ITapaMETPblI KOHTPOJISL IPUPOJIHBIX U CTOYHBIX BOJ.

1.2. KosiuyecTBO 4acoB, OTBOJAUMOE HA OCBOeHHE MPO(eCCUOHATBHOT0 MOIYJIA-
Bcero -326 yacoB, B TOM YHCJIE:

00s13aTeNLHOM ayTMTOPHOH y4eOHOM Harpy3ku oOy4varomierocs — 180 gacos;
MPOU3BOJACTBEHHOM NMPakTUKU — 108 4acos.




2. CTpyKTypa M coep:kaHue NPodeccCHOHATBLHOT0 MOAYJIS

2.1. CtpykTypa npogeccHOHAIBHOT0 MOXYJISI

O0beM BpeMeHU, OTBe/IeHHbIIi HA 0CBOEHUE

Ipakruka
MEKIUCHUTIIHHAPHOTO Kypca (KypcoB)
CamocrosiTe1bHast
Oos3aTenbHast ayiuTOpHas yueOHas 6
abora
Kon Bceero HArpy3ka o0yualomerocs P IIpousBoacTBeHHAsA
HaumenoBanue pasienoB npogeccHOHAIBHOIO o0yuaroerocs
npodeccHoHATBHBIX 4acoB (o mpodputio
. MOJYJIs1 B T.4. B.T.4. B.T.4. Yuebnas,
KOMIeTeHI i CHenuaJbHOCTH),
J1a0opaTopHbIe | KypcoBas KypcoBasi | 4acoB
Bcero, Bcero, 4acoB
pa6oTsl U paGora pa6ora
4acoB 4acos
npakTuyeckue | (NMpoeKT), (npoekr),
3aHATHSI, YaCOB 4acoB 4acoB
1 2 3 4 5 6 7 8 9 10
IIK 3.1-3.3 Pa3pnen 1. OuucTtka U KOHTPOJIb KaYECTBA
218 180 82 - 20 - - -
NPUPOIHBIX U CTOUYHBIX BOJ
IpousBoacTBeHHASI MPAKTHKA 108 = 108
(0 npoduiIo crenuaJbLHOCTH), YaCOB),
(eciu npedycmompena umozo8ast
(KOHYEeHmMpuUpoB8aHHas) NPAKMuKa)
Bcero: 326 180 82 - 20 - - 108




3.2. Copnepxanue o0ydenusi no npogdeccuonaibuomy mMoay/aw IIM.03 «BbimosHeHne padoT MO OYMCTKE NMPUPOAHBIX M CTOYHBIX BOA M

KOHTPO/JII0 KAY€CTBCHHBIX noka3zareJiei»

HaunmeHoBaHue pa3iesioB u TeM ConepxaHue y4eOHOT0 MaTepHuaja, NpaKTHYecKHe PadoThl, CAMOCTOSATEIbHAS Oobem
padora o0y4arommxcs, 4acoB

YpoBeHnb ocBoeHust

1 2 3

4

IIM.03 «BbInojiHeHHE PadOT MO OYHUCTKE
NMPUPOTHBIX H CTOYHBIX BOJI M KOHTPOJIIO
Ka4eCTBEHHBIX MOKa3aTesiei

PA3JEJ 1

MK 03.1 O4yucTka 1 KOHTPOJIb

6 cemecTp 116
Ka4ecTBa NPHPOJAHBIX M CTOYHBIX BOJ

Paznea 1 TeopeTnyeckue 0CHOBbI XUMHH BO/IbI 42

Tema 1.1. Xumusi Boabl # MUKPOOHOJIOT U, Boaa u ee cocraB. lucnepcHbie cucrembl. Kosutonapl. CTpoeHne MUIeLIbI.

1-2. ®usnyeckue cBOWCTBA BOJBL: 3aMax, I[BET, MPO3PAuYHOCTb, BKYC, INIOTHOCTD,
TEeMIIEPATypa, BA3KOCTb, COKUMAEMOCTh, JIEKTPOITPOBOAHOCTD, PAIHOAKTUBHOCTD.
3-4 ArperatHble COCTOSIHUSA BOABI. JlnarpamMmma cocTosiHusI BObI. Posib BoABI Asist
opranm3ma. MoJiekysa BOJIbI. 12
5-6. ®u3nKO-XUMHUYECKHE CBOHCTBA BOJIBI U PACTBOPOB.

7-8 XuMudeckue peakuu B IPUCYTCTBHU BOIBL. Bona - pacTBOpHUTEb.
9-10. Buap! mucniepcHbIX cucTeM. KouTonaHbIe pacTBOPHI.

11-12. CpotiicTBa KOJUIOUIHBIX PACTBOPOB. Y CTOWYHBOCTP U pa3pyIICHUE
KOJJIOWIHBIX PACTBOPOB.

XapakTepuCcTHKA NPUPOAHBIX U CTOYHBIX BO.

13-14. O0mue TOHATHSA O MIPUMECSX U KaueCTBE BOJIBI PA3IMIHOTO
MIPOUCXOXKIACHUSI.

15-16. XapakTepucTuka CTOUYHBIX BOA. TspKenble MeTaulbl B BOJIE. 3

17-18. Koppo3sust MeTaiioB B BOJHOM cpene. Pazpyienne 6eToHa u sxene3006eToHa
I0J1 BO3JCICTBUEM BOJBL.

19-20. O6pazoBanue OTIOKEHUI U OHOTOTHYECKHUX 00pa30BaHH B
TpyOoIpoBoAax M coopyXeHusX. PU3NKO-XUMUIECKHH Tpoliecc. XUMHIECKUETIPOLIECChL.

Mukpo6uoornyeckasi XapaKTepucTUKA BO/bI.

21-22. CuctemarniecKkue Ipyniibl, UX 00K Mpu3HaK. Beicime mpoTHUCTEI.
CtpyKTypa KIETKH 3yKapHOT.

23-24. TIpocreiimue, Bogopociu, Tpuosl. @epMeHTHI, X CTPYKTYpa U CBOICTBa.
25-26. DHepreTHyecKHe MPOLECCH Y MUKPOOPIaHU3MOB. XapakTepucTHKa ¢as

10

POCTA KIICTKHU.




27-28. Tunsl B3aMMOOTHOIICHUH MEXTy BUIaMU. 3agadn o0e33apaKuBaHMUs BOJBI.
29-30. Crioco651 06e33apakuBaHus, XIIOPUPOBAHUS, O30HHPOBAHUS.
Bakrepunmanoe obmydeHue.

31-32. JIadopaTopHas padora Nel «Koarymanus KOJUIOHIHBIX PACTBOPOBY.
33-34. JladopaTopHas padota Ne2 «VccnenoBanue yecTpoiCTBa MUKPOCKOTIAY.
35-36. JIadopaTopHas padora Ne3 «Omnpenenenne GU3NIECKUX ITOKa3aTeNCH BOABI».

37-38. JladopaTopHas padora Ned «Omnpenenenue pH Boab». 12

39-40. JIaGopaTopHas padota Ne5 «Onpenenenue mETOYHOCTH U )KECTKOCTH BOIBIY.

41-42. Jlaboparopnasi padora Ne6 «OmnpeneneHue XUMHUUECKOTO U OMOXUMHYECKOTO

HOTPEOICHUS KUCIOPOAAY.

TeopeTuyeckne 0CHOBBI AHATUTHYECKOH XUMHUH 40
Tema 1.2. AHaauTHYecKasi XMMHUSA OcHOBHBIE IIOHATHSA M 3aKOHBI AHAJIMTHYECKON XUMUH.

43-44. Xumudeckoe paBHOBecHe. TeopHst dIEKTPOIUTHIECKON JTUCCOITUAIIH.

45-46. KommieKkcHbIe COSAMHEHUS B XHMHUUECKOM aHAJIH3E. 10

47-48. OKHCIHATEIFHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH.

49-50. KomnonaHbie pacTBOPHI.

51-52. XuMudecKkie peakliny B BBOJHBIX PacTBOpax.

Kosmm4ecrBenHblii aHaIU3.

53-54. I'paBumeTpus.

55-56. TutpuMeTprUYECKIiA aHAIN3.

57-58. Meton HeHWTpaIH3aluu.

12

59-60. KommexcomeTpusl.

61-62. IlepmanraHaTroMeTpus.

63-64. DoToxoIOpUMETPHSL.

65-66. J1abopaTopHas padora Ne7 AHanu3 KaTHOHOB |-if aHATUTUYECKOW TPYIIIBI

67-68. J1abopaTopHas padora Ne§ AHann3 KaTHOHOB 2-i AaHATUTUYECKOW TPYIIIBI

69-70. JIabopaTopHasi padora Ne9 Ananm3 KaTHOHOB 3-i aHATUTHYECKON TPYIIIBI

71-72. JlaGopaTopHas pa6ota Nel) AHanu3 KaTHOHOB 4-1 aHATUTHYECKON TPYIIIIHI 18

73-74. JlaGopaTopHas padora 11 AHanu3 KaTHOHOB 5-1 aHATUTHYESCKON TPYIIIIHI

75-76. JlaGopaTopHas pa6ora Ne 12 AHaim3 aHHOHOB |-i aHATUTUIECKOW TPYTIITBI

77-78. JlaGopaTopHas pa6ora Nel3 AHannu3 aHUOHOB - aHATUTHYECKOU TPYIIITHI

79-80. JlaGoparopuas padora Nel4 AHaiu3 aHHOHOB 3-H aHATUTHYECKOH TPYIIITBI

81-82. JIaGopaTopHas padora Nel5 AHaim3 HEU3BECTHOTO BEIIECTB.

DuU3uKo-XMMHUUYECKHE METOAbI OUUCTKHU NPUPOAHBIX U CTOYHLIX BOJX 34
Tema 1.3 OUNKO-XUMUYECKUE METOBI 83-84. OcHOBBI MeTOIa KOATYTUPOBAHUS TIPUMECEH BOJIBI. 8

OYMCTKHU MMPUPOJAHBIX U CTOYHBIX BOJT

85-86. O6paboTKa BOIBI GHIBTPOBAHUEM YepPEe3 CETKH U TKaHHU.




87-88. Ocsernenue BOABI OCAXKICHUEM.
89-90. O6paboTka Bojb! (uoTanuei

91-92. OcHOBHBIE IPU3HAKK (QHUIBTPOB C 3€PHUCTOMN 3arpy3KOH. 12
93-94. CrabxeHre BOJON B TTOJIEBBIX YCIOBHUSIX.
95-96. Knaccudukarms GpuibTpos.
97-98. JlaGopartopuas padora Nel6 CymHocTh padotsl pumsTpoB AKX.
99-100. JIaGopaTopnasa padora Nel7 DunbTpel ¢ ABYXCIOHHONH M KPYITHO3EPHHUCTOM
3arpy3Koi.
101-102. JlaGopaTtopnasi pa6ora Nel8Ckopeie GUIBTPEI C  TpPEXCIOHHOM
¢$ubTpyIomei 3arpy3Koi
103-104. JladopaTopHnasi pagora Nel9 «VccnenoBanue ycTpolcTBa, MPUHIMIA PAOOTHI 14
Kamep XJIONbeoOpa3oBaHUs»
105-106. JlaGopatopHasi paboraNe20 «DuibTpoBaHHE BOABI Yepe3 3EPHUCTHIN
Marepuan
107-108. JlaGopaTopHasi padora Ne2l «OOe33apakuBaHHE BOMABI CHIIBHBIMHU
OKHCJIUTEIISIMI
109-110. JIagopaTtopuas padora Ne22 «PaccMOTpeHHUE JeHCTBUS OCBETIUTEIIS
111-112.. JlaGopaTopHasi padota Ne23. «OrmpeneneHne >KECTKOCTH BOABI M CIIOCOOBI
ee yMATYCHUS»
113-114. du3nuKo-XxUMHUYIECKHE METOABI OUUCTKHU NIPUPOTHBIX U CTOUHBIX BOJ
115-116. KourtpoanHasa padora Ne 1 mo pasznenam «TeopeTHuecKHe OCHOBBI XMUMUHU
BOJIB), «COCTaB MPUPOTHBIX U CTOUHBIX BOJ.

Pasnen 2 7 cemecTp 64
®opMHpOBaHHUE MOBEPXHOCTHOIO CTOKA. 12

Tema 2.1 ®opMupoBaHUE U OYUCTKA TIOBEPXHOCTHBIX
Y CTOYHBIX BOJ]

117-118. 3axkoHoMepHOCTH (OPMHPOBAHUS TOBEPXHOCTHOTO CTOKa. MeTtoauka
oTIpesieNieHue pacxoja JOXKAEBIX BOJ 110 (popMyiam.
119-120. I'paduyeckuii mero pacuera. METOIUKH OINPEAETICHHUs PACUETHBIX PACXO/IOB.
Hcnons3osanue popmyin. Meroxn noabopa. [IpoexTrpoBanne cxem J0XK/eBOIl ceTH.
121-122. YcraHoBieHHe TpaHUI] 0ACCEHHOB BOIOOTBEICHUS B 3aBUCUMOCTH OT penbeda
MECTHOCTH.
JlabopaTopHasi pa6ora Ne 24. IIpuHIMIBI TPAacCUPOBKM TIJIABHOTO KOJJIEKTOpa W
yIUYHBIX ~ ceredl.  Perymmpyromme — pesepByappl.  MeToanmka — BBINOJHCHHS
THIIPABINYECKOTO pacyera.

JlaGopaTtopHasa pabora Ne 25. Meroanka MOCTPOSHHS TPOJOIBHOTO MPOQUIIL
JIO’KJIEBOM CETU BOJOOTBEACHUS.
123-124. Cetn oOmiecyiaBHOM ¥ TIOMypa3feIbHOH  CHUCTEM  BOJOOTBEICHHUSI.
OCOOEHHOCTH TPACCHPOBKHU CETEH.




OuncTKa NOBEPXHOCTHOIO CTOKA.

125-126. CoBpemeHHbIE TPOOIEMBI OUUCTKH OBEPXHOCTHOTO CTOKA. OTE4eCTBEHHBIH U
3apyOeXKHBIH ONBIT B NPEIOTBPAICHUN 3arpsi3HEHHH BOJ IOBEPXHOCTHBIM CTOKOM C
TOPOJACKUX TEPPUTOPHIL.

127-128. TpeGoBaHMA K OYMCTKE MOBEPXHOCTHBIX CTOYHBIX BOA. [IpaBmia OXpaHBI
MOBEPXHOCTHBIX BoJ. Boaneklil koneke Poccuiickoit @enepanumn.

129-130. OuncTHBIE COOPYKEHHS ISl OYNUCTKH IIOBEPXHOCTHOTO CTOKA. TpaguIOHHBIC
COOPY’KEHHSI MEXaHUUECKON M (PM3UKO-XMMHUECKOH OYHMCTKH ITOBEPXHOCTHOTO CTOKA.

20

131-132. JlaGopaTopHasi paGoTa Ne26. Pacuer WHTEHCHMBHOCTH IOXISI W pacxona
JIOKJIEBBIX BOJ

133-134. JlaGopaTopHasi padora Ne27. IIpoeKkTUpOBaHHE CXEMBI JOXJICBOW CETH
pacder yu4acTKOB CETH

135-136. JlaGopaTopnast pabora Ne28. Pacuer OUYHCTHBIX  COOPYXEHHI
MOBEPXHOCTHBIX CTOYHBIX BOJI

137-138. JlaGopatopuas padota Ne29. CocraBieHHE CXeMbI OYHCTKH IOBEPXHOCTHBIX
CTOYHBIX BOJ

139-140. JlaGopatopnas padora Ne3(). Pacuer mnpoW3BOAWUTEIFHOCTH OYHCTHBIX
COOPY)KCHHH MMOBEPXHOCTHBIX CTOYHBIX BOJ

141-142. JlabopaTtopHas padora Ne31. Pacyer IOKaTbHBIX OYUCTHBIX COOPYKCHUH

JlabopaTopHasi pabora Ne 32. lccnenoBaHue 3arpsi3HEHUN MOBEPXHOCTHOIO CTOKA C
CENTUTEOHBIX TEPPUTOPHHA M IUIOMAACH MNPOMBIIUICHHBIX IUIOMAAOK MO  (U3UKO-
XUMHYECKHM XapaKTepUCTUKAM CHEra

Tema 2.2

KOHTpOJ’IB Kady€CTBa BOJbBI

KavecTBO NpUpOAHBIX BOJ.

143-144. I'urnennveckue TpeOOBaHMS K Ka4eCTBY BOABI IIEHTPAIU30BAaHHBIX CHCTEM
MUTHEBOTO BOJAOCHAOKEHUSI.

145-146. KoHtpors MporieccoB OUMCTKY MPUPOIHBIX BOT, KOHTPOIH XMMITHeCKOro coCTaBa BOJIbL
147-148. TexHONMOTHUECKUI KOHTPOJIBb MPOLIECCOB 00PaOOTKN MPUPOIHBIX U
TEXHUYECKHUX BOJ.

KauyecTBO CTOYHBIX BOJ.

149-150. TexHOJOTHYECKUI KOHTPOJIb MPOIECCOB OYMCTKUA CTOYHBIX BOA U 00pabOTKU
ocasika.

151-152. CanurapHO-XUMHYIECKUIT aHATIM3 CTOYHBIX ¥ OYUIICHHBIX CTOYHBIX BOJI.
153-154. KoHTpONb TMPOLECCOB MEXaHWYECKOW OYHCTKH. KOHTpONB MpoIeccoB
OMOJIOrM4ecKOl OYNCTKH CTOYHBIX BOJ B @3POOHBIX YCIIOBHSX.

155-156. KonTponp nporeccoB OMOIOIMYECKOW OYHMCTKM CTOYHBIX BOJ B a’3pOOHBIX
YCIIOBUSIX.

157-158. KoHTpois mporieccoB JOOYUCTKU M 00e33apakMBaHUS CTOUYHBIX BOJ.

159-160. Konrtpoas mporeccoB 00paboTku ocaakoB. KOHTPOIs MpoIrieccoB 00paboTKu
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MPOU3BOJACTBCHHBIX CTOYHBIX BOJ.

161-162. JlaGopatopHas padora Ne33. OmpeneneHue NPUTOIHOCTH BOJBI ISt
MUTHEBBIX HYXKI.

163-164. JlaGopatopnas padora Ne 34. Omenka 3((eKTHBHOCTH MPOIECCOB
YMATYCHUS BOABI

165-166. JIaGopaTopHas padora Ne 35. OreHka 23(eKTHBHOCTH pabOTHI IECKOIOBOK

167-168. JlagopaTtopHas padora Ne36. Ouenka 3¢ppeKTHBHOCTH IPOIIecCOB 00paboOTKH
npupoaHoil Boasl. Koarymsauus

169-170. JlaGopaTtopHas padora Ne37. Ouenka 3¢ppeKTHBHOCTH IPOIIecCOB 00paboOTKH
IpUpPOJHOH Boabl. OTcTanBaHMUE

171-172. JlabopaTopHasi padora Ne38. OueHka 3((HeKTHBHOCTH NPOLIECCOB 00PAOOTKH
MPUPOIHON BOABL. PUNbTpALUL

173-174. JladopaTopHasi padora Ne39. OrneHka 3(pPeKTHBHOCTH MIPOIECCOB 00PaObOTKU
IIPUPOAHOH BOJbl. XJIOPUPOBAHUE

175-176. JladopaTopHast padora Ne4(. OrneHka 3(pPeKTHBHOCTH MIPOIECCOB 00PaObOTKU
MpUPOAHOM BoJbl. O30HUpOBaHUE

177-178. JlaGopatopunas pa6Gora Ne4l. OmneHka >]dexTuBHOCTH IIpoIecca
CTaOMIM3AIIHOHHON O0TpabOTKN BOABI

179-180.Kontpoasnas padora Ne2 « KoHTpoJbp KauecTBa BOABD).

JK3aMeH

HUToro no gucumnjnne:
AyauropHsie:
KoHTpoabHbIe padoThl
JlabopaTopHblie padoThl:

180
96

82




3. YCJIOBHUSA PEAJIM3ALIMA TTPOTPAMMBI ITPO®ECCHOHAJIBHOTO
MOJIYJISA

3.1. [na peanuzanud nporpaMmbl Npo¢ecCHOHAIBLHOTO MOAYJS J0JKHBI OBITH
NMPe1yCMOTPEHBI cJieaylolue crneluaibHble OMelleHus :

Jns peanu3anmuyd MpoOrpamMMbl  MPO(ECCHOHATBHOTO MOAYIS KOJUICIK pacIojiaraet
naboparopueit «OUHUCTKH U KOHTPOJISI Kaue€CTBA MPUPOIHBIX M COCTABa CTOUYHBIX BOJIY.
1. O6opynoBanue naboparopuu «OUYUCTKM M KOHTPOJISI KauecTBa MPUPOJHBIX M
COCTaBa CTOYHBIX BOIY:
- yueOHbIE MUKPOCKOIIBI;
- (hoToanEKTPOKOTOPUMETD;
- CTEepUIIN3aTop J1ab0paTOPHOI MOCY/IbI;
- HOHOMEP YHUBEPCAJIbHBIN;
- pH - meTp;
- mabopaTopHas Mocyna;
- BJIEKTPObl YHUBEPCAIbHBIE;
-TEepPMOCTAT;
- HarJsigHbIe mocooms (Tabnuisl MeHieneena)
- KOMIUIEKT y4e€OHO — METOAMYECKOM, HOPMATUBHO - CIIPABOYHOM TOKYMEHTAIIUH.
TexHuueckue cpeacTBa 00y4eHHUS:
- kommuieKT CD-11ckoB ¢ yueOHbIMU (pUITBMaMU;
- KOJIOCKOTII.
OcHamennple  0a3pl MPAKTHKH, B COOTBETCTBUU ¢ T 6.2.3 llpuMmepHO#l mporpamMmbl TO

npogpeccuu/cneyuanrbHocmu.
3.2. UndopmannoHHOe 0becneyeHue peain3alui NPorpaMmMbl

Jua peanmzanuu mporpamMmbl OHOIHOTEYHBIH (POHA 0Opa3oBaTENbHON OpraHW3aINH OJKEH
¥WMETh  [CYATHBIC W/MIM DIICKTPOHHBIE OOpa3oBaTelbHbIe W HH(POPMANMOHHBIC PECYPCHI,
peKoMeHyeMbI€e JJIs UCII0JIb30BaHUS B 00pa30BaTEIbHOM MPOIIECCE.

3.2.1. IleyaTHble U3AAHUS
Bazarnyk, B. A. UmxenepHoe 00ycTpoiicTBO TeppuTopuii. Menuopaiius : yuyeOHoe nocodue Jyist

CIIO / B. A. bazaBnyk. — M. : U3patensctBo FOpaiit, 2018. — 139 ¢. — (Cepus : IlpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-534-08277-7.

Kmmopuna, I'. Y. UnxeHepHast HOAroTOBKa rOpoACKUX TeppuTopui : yueonuk ans CIIO / I 1.
Kmuopuna, B. A. Ocun, M. C. lllymunos. — 2-e u3z., ucnp. u gon. — M. : Uzgarensctso FOpaiir, 2018.
— 331 ¢. — (Cepus : Ilpodeccuonansaoe obpasosanue). — ISBN 978-5-534-07118-4.

[NaBnuroBa, U. U. BogocHabxeHne u BojooTBeeHNE ;| yueOHHUK U npakTukyM st CI1O / U. U.
ITaBnmuHoBa, B. U. Baxenos, U. I'. I'ybuii. — 5-e uzn., nep. u gorn. — M. : U3narensctBo KOpaiit, 2018.
— 380 c. — (Cepus : IIpodeccronansHoe odpazopanue). — ISBN 978-5-534-00813-5..

deodanoB, 0. A. VMHXKeHEpHbIE CETH: COBPEMEHHBIE TPYyObl W W3AENHs Ui PEMOHTA M
CTpoHuTeNbCTBa : yueOHoe nocodue mis CIIO / FHO. A. deodanoB. — 2-e¢ usnm., mnep. u gomn. — M. :
WznarenscrBo KOpaiit, 2018. — 157 ¢. — (Cepus : [IpodeccuonansHoe oopa3zoBanue). — ISBN 978-5-
534-04929-9.

Kapakesin, B. U. Ounctable coopyxenus B 2 4. Yacts 1 : yueObHuk u npaktukym it CI1O / B. b.



Komemios, O. B. Konmparsesa ; mox o6mi. pen. B. U. Kapakesna. — 2-e w3a., mep. u mgon. — M. :
WznarensctBo KOpaiit, 2018. — 277 ¢. — (Cepus : [IpodeccuonansHoe odbpazoBanue). — ISBN 978-5-
534-06811-5.

Kapakesin, B. U. Ounctable coopyxenus B 2 4. Yacts 2 : yuebnuk u npaktukym st CI1O / B. b.
Kombmos, O. B. Konapateesa ; nox obmr. pen. B. W. Kapakesna. — 2-¢ u3a., nep. u gon. — M. :
UznatensctBo FOpaiit, 2018. — 311 ¢. — (Cepus : [Ipodeccuonansaoe odpazopanue). — ISBN 978-5-
534-06972-3.

3.2.2 DaeKkTpoHHbIe U31aHUs (3JIEKTPOHHbIE pecypchl):

bazaBnyk, B. A. UmxenepHoe o0ycTpoiicTBO TeppuTopuii. Menmopanus : yuebHoe mocodne st
CIIO / B. A. bazaBryk. — M. : MzmarensctBo FOpaiit, 2018. — 139 ¢. — (Cepus : IIpodeccnonansHoe
obOpazoBanme). —  ISBN  978-5-534-08277-7. —  Pexum  goctyma :  www.biblio-
online.ru/book/C4D526EC-1287-4AD4-9D01-10866B878942.

Kmmopuna, I'. Y. HxeHepHas IOArOTOBKa TOPOACKUX Teppuropuit : yueoruk s CI1O / T, U.
Kimmopuna, B. A. Ocun, M. C. lllymunos. — 2-e u3zz., ucnp. u gon. — M. : U3garenscto KOpaiit, 2018.
— 331 ¢. — (Cepus : IIpodeccuonansHoe obpasoBanue). — ISBN 978-5-534-07118-4. — Pexum
nmoctyma: www.biblio-online.ru/book/1726C460-9A63-4C78-BF19-3940A464F543.

[NaBnurOBa, U. U. BogocHabxeHne u BogooTBeaeHNE : yueOHHUK U mpakTukyM st CI1O / U. U.
[NaBnunoBa, B. U. Baxenos, U. I'. I'youit. — 5-e usn., nep. u gon. — M. : UznatensctBo FOpaiit, 2018.
— 380 c. — (Cepus : IIpodeccuonanbHoe oOpaszoanue). — ISBN 978-5-534-00813-5. — Pexum
noctyna: www.biblio-online.ru/book/1834A2F4-C94C-4D28-BFC2-4B2E11982ACO0.

®deodanos, 0. A. VMHxKCHEpHbIE CETH: COBPEMECHHBIE TPYyObl W W3AENHs Ui PEMOHTa W
CTpOHUTENLCTBA : yueOHoe mocodue ais CIIO / HO. A. deodanoB. — 2-e¢ usn., nep. u gon. — M. :
WznatensctBo FOpaiit, 2018. — 157 ¢. — (Cepus : IIpodeccuonanpaoe odpasopanue). — ISBN 978-5-
534-04929-9. —  Pexum  jgocryma:  www.biblio-online.ru/book/0417E265-13F8-45CC-B84B-
8E196E7605E0.

Kapakestn, B. U. Ounctabie coopyxenus B 2 4. Yacts 1 : yueOHuk u npaktukym st CI1O / B. b.
Kompmos, O. B. Kongparteesa ; mox obom. pen. B. M. Kapakesna. — 2-e u3a., nmep. u mgon. — M. :
WznarensctBo Opaiit, 2018. — 277 ¢. — (Cepus : I[Ipodeccuonansnoe odpazosanue). — ISBN 978-5-
534-06811-5. — Pexum goctyma : www.biblio-online.ru/book/57154D6D-B54E-41F0-B7A2-
B72B2828063A.

Kapakesin, B. U. Ounctabie coopyxenus B 2 4. Yacts 2 : yueObHuk u npaktukym s CI1O / B. b.
Konsros, O. B. Kongpareesa ; monx obmi. pexn. B. U. Kapakesna. — 2-e u3zz., mep. u gon. — M. :
WznarensctBo FOpaiit, 2018. — 311 c. — (Cepus : IIpodeccuonansuoe odpazosanue). — ISBN 978-5-
534-06972-3. — Pexum goctynma : www.biblio-online.ru/book/DD7C9B13-5204-4D6C-9944-
BDEA9YEO17DCA4.



http://www.biblio-online.ru/book/DD7C9B13-5204-4D6C-9944-BDEA9E017DC4
http://www.biblio-online.ru/book/DD7C9B13-5204-4D6C-9944-BDEA9E017DC4

4. KOHTPOJIb H OIIEHKA PE3Y/JIbTATOB OCBOEHHA IIPO®ECCHOHA/IBHOI' O MOAYJIA

[Ipodeccnonanpubie U
o0IIe KOMIICTCHIUH,
dbopmupyembIe B
pamMKax MOIYJIs

Kputepuu oneHku

MeTtonab! onieHKH

IIK 3.1Pa3pabatbiBaTh
TEXHOJIOTHYECKHUI
nporecc OUYHUCTKHU
MPHUPOJHBIX M CTOYHBIX
BOJI

JeMmoHcTpanus YMEHHI
pa3paboTKu
TEXHOJIOTUYECKOTO
nporecca OYUCTKHU

MMPpUPOAHBIX U CTOYHBIX BO/JI

CobecenoBanue

DKcrepTHOE HAOJIO/IEHUE BBITOJIHEHUS
NPaKTUYECKUX PabOT Ha MPAKTHYECKUX
1 JTa0OpaTOPHBIX 3aHATUAX, YUSOHOU U
IPOM3BOJICTBEHHO MTPAKTHKE:

OIICHKa MpoIriecca

OLIEHKA PEe3yJIbTaTOB

IIK 3.2 BruInoiaHsaTh
XHUMHUYECKHE  aHaIU3bI
M0 KOHTPOJIIO KayecTBa
MPUPOJHBIX U CTOYHBIX
BOJ,

BelltonHEHME  XMMHMYECKUX
aHaJIU30B II0 KOHTPOIIIO
KauecTBa NPUPOAHBIX W
CTOYHBIX BOJ

CobOecenoBanue

DKcrepTHOE HAOIIOAEHNE BBIIOIHEHUS
NPaKTUYECKUX pabOT Ha MPaKTHYECKUX
U J1abOpaTOPHBIX 3aHATUAX, Y4COHOH U
HpOH?:BOIICTBCHHOI\/JI HpaKTI/IKe:

OLIEHKa Tpolecca

OLIEHKA PE3yJIbTaTOB

IIK 3.3 BrImoiaHATh
MUKpPOOHOJIOTHUYECKUE
aHaJU3bl 10 KOHTPOJIIO
KauecTBa MPUPOIAHBIX U
CTOYHBIX BOJ

Beimosnnenue
MUKpPOOHOJIOTUYECKUX
QHAIA30B [0 KOHTPOJIIO
KayecTBa IMPUPOJIHBIX U

CTOYHBIX BO/J

CobecenoBanne

DKcrepTHOE HAOJIO/IEHHUE BBITTOJHEHUS
NPaKTUYECKUX PabOT Ha MPAKTHUYECKUX
U 1a0OPaTOPHBIX 3aHATUAX, YICOHOU H
IPOM3BOJICTBEHHO MTPAKTHUKE:

OIICHKa Iporiecca

OLIEHKA PEe3yJIbTaTOB

OK 0l.
CIoCcoObI
3a1a4y
npodecCuOHATIbHON
JESITENIbHOCTH,
MMPUMCHHUTCIIBHO K
pa3INYHBIM
KOHTCKCTaM

Bri6upats
peleHus

— palMOHaAJILHOCTh BhIOOpa
METOJJOB M crnocoOoB
peLeHus
npodecCHOHANBHBIX  3ada4
B 00JIaCTM CTPOUTENIbHBIX
pabor;

— oneHka 3((eKTUBHOCTH
U KayecTBa COOCTBEHHOTO
BHIOOpa TEXHOJOTUYECKHUX

IIPOLIECCOB npu
CTPOHTENBCTBE,
HKCIUTyaTaluH u
PEKOHCTPYKITHH

CTPOUTENBHBIX paboT;

- COOTBETCTBHE BbIOpAaHHBIX
METOJIOB  OCYIIECTBJICHUS
CTPOUTENbHBIX paboT HX
LEJSIM U 33]1a4aM;

- CBOEBPEMEHHOCTb C/a4H
3aJJaHUuI ¥ OTYETOB.

TectupoBanue
HNurepnperanus pe3ynabTaToB
HaOI0AeHUN 3a JESATEIIBHOCTBIO

00y4aromerocst B IPOLECCE OCBOECHUS
o0Opa3oBaTenbHON MporpamMmbl (3aIiura

NPakTUYeCKUX  paboT,  KypcOBOIO
MIPOEKTA)

DKkcnepTHas OLICHKA MacTepOB
HOPOM3BOJICTBEHHOTO  OOy4YeHHs IO

pe3yJibTaTaM MPOXO0KIACHUS TPAKTUKHI




OK 02. OcymectBaars | — ymenue  paborarb ¢

INOUCK,  aHalu3 MU | pa3jIMYHBIMA HCTOYHHUKAMH

UHTEPIIPETALNIO uHpOpMaINH;

uHopManuu,

HE00X0aAUMOMI VIS

BBITTOJTHEHHS 3a1aq

npodeccruoHanbHON

JIeATEIIbHOCTH

OK 03. [ImanupoBath U | — yIpUMEHSTH

peann3oBbIBaTh COBPEMEHHYIO

COOCTBEHHOE IpodecCHOHATIBHYIO

Npo(ECCHOHANBHOE U | TEPMHHOJIOTHUIO;

JIMYHOCTHOE Pa3BUTUE. | — c(HOPMHUPOBAHHOCTH
podecCHOHATBLHOM
MOTHBALUH;

- TIOJIOXKHUTCIBHBIC OT3BIBBI
110 pe3yJibTaTaM IIPAKTHUKH.

OK 04. Pa6orarts B
KOJUICKTUBE M KOMaHJIE,
3P PEeKTHBHO
B3aMMO/ICUCTBOBATh  C
KOJUIEraMH,
PYKOBO/ICTBOM,
KJIMEHTAMHU.

- n00posKenaTenbHoe,
TOJICPAaHTHOE OTHOIICHHE C
COKYpPCHUKaMHU,
IPEeIoIaBaTeIsIMHU,
MacTepaMu
MIPOM3BOJICTBEHHOTO
00y4eHusI.

OK 05. OcymiecTBasth
YCTHYIO ¥ TUCbMEHHYIO

- TOJIEPAHTHOE OTHOIICHHE
C KOJUIEKTUBOM;

KOMMYHHKAIIHIO Ha | - TIpaMOTHOE M3JIOKEHHE
rOCyJapCTBEHHOM CBOMX MBICICH M yMEHHUE
A3bIKE c y4eToM | opOpMIIATh JTOKYMEHTHI 110
0ocoOeHHOCTeHl npodeccuoHanbHOM
COLIMAJIBHOTO U | TeMaTHKe Ha
KYJBTYPHOTO TOCYJapCTBEHHOM SI3BIKE.
KOHTEKCTA.

OK 06. IIposBIATH | — mposBIEHHE HMHTEpECAa K
IpaXkJIaHCKO- Oynymeit mpodeccun.
MaTPUOTUIECKYIO

MO3UIIHNIO,

JIeMOHCTPHPOBATH

OCO3HaHHOE TOBEICHUE

Ha OCHOBE

TPaIULIMOHHBIX

0011eYeI0BeUeCKUX

LIEHHOCTEMN.

OK 07. CopneticTBOBaTh | - co0roieHne HOpM
COXPaHEHHIO HKOJIOTHYECKOM
OKpYKalomel cpemsl, | 0e30MacHOCTH;
pecypcocOepeXeHnto, |-  yMEHHE  ONpeIeNsiTh
¢ pexTHBHO HaIpaBJICHUSA

JeicTBOBATh B | pecypcocOepexeHust B
Ype3BbIYATHBIX pamkax npodeccuoHaIbHOM
CUTYalUIX JeSITeTIbHOCTH 1o




CIICOUaJIbHOCTH.

OK 08. Hcnomnws3oBaTh | - YMEHHE HCMOJIb30BAThH

cpenctBa  (hu3MUECcKoi | (PU3KYIBTYpPHO-

KYJIBTYpbI JUISL | 0310POBUTEIBHYIO

COXpaHCHUS U | JeSITEIbHOCTD TUTSE

YKpEIICHUS 3/I0POBbS B | YKPEIJICHUS 3]10pOBbS,

nporecce JOCTYIKEHUS )KU3HCHHBIX H

npodeccuoHanbHOM pohecCHOHANBHBIX IIeJIeH.

JESITEIIbHOCTH "

noJJep>KaHue

HEO0OXOUMOTr0 ypPOBHS

bu3HIecKou

MIOJITOTOBJICHHOCTH

OK 09. Hcnonw3oBath | -  yMEHHUE  IPUMEHATH

nH(pOpPMaIlMOHHbBIE CpencTBa

TEXHOJIOTHH B | ”H()OPMAITMOHHBIX

npodeccuoHanbHOM TEXHOJIOTUI MJi pelIeHUs

JIeSATETbHOCTH po(heCcCHOHANBHBIX 3a71a4;
- HCIOJIb30BaHUE
COBPEMEHHOTO
MIPOrPaMMHOTO
obecrieyeHus.

OK 10. Ilomw3oBartnes | - HOHUMAaHUE o01iero

npodecCHOHAILHON CMBbICIIa YETKO

TIOKyMEHTaIuei Ha | IPOU3HECEHHBIX

rOCyIapCTBEHHOM Y | BBICKa3bIBaHUI Ha

WHOCTPAHHOM SI3bIKE W3BECTHBIC TEMBI
(mpodeccuoHanbHbIE U
OBITOBBIC), MMOHUMaHHE
TEeKCTa Ha 0a3oBble

npodeccCuoHANBHBIE TEMBI;
- yyacThe B Juajorax Ha
3HAKOMBIE o0rrue u
poeCCHOHAIbHBIC TEMBI;

OK 11. Hcnons3oBarh
3HaHUs 10 (PUHAHCOBOM

IPaMOTHOCTH,
IUTAHUPOBATh
PEANPUHIMATECKYIO
NCATCIIBHOCTD B
npodeccHoHaNBHOM

chepe

- yMEHUE BBISIBIIATD
JIOCTOMHCTBA U HEIOCTATKH
KOMMEPYECKOU UJIEU.







