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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenpto ocBoeHust yueOHON AUCHUIUIMHBI «VCTOUHHMKM 3arps3HEeHUs U
TEXHUYECKHE CPE/ICTBA 3AIIUTHI OKPY>KAIOIIEH Cpebl» SIBISETCS:

-  U3YYCHHE TEOPETHMYECKMX M TMPAKTUYECKUX BOIPOCOB  3AllUTHI
OKpYy’Karoliel cpeabl OT 3arps3HeHusi BbIOpocamu, cOpocaMH, OTXOJaMHU
IPEINPUITUATANA TPAHCIIOPTA, TETJIOSHEPTETUKN U TPOMBIIUIEHHOCTH.

3amauamMu U3y4eHHsI TUCITUTUTUHBI (MOIYIISI) SIBISTFOTCS:

- OCBOGHME METOJIOJIOTUM TMacHopTU3alMK  BBIOPOCOB U cOPOCOB
3arpsI3HSIONINX BEIIECTB 00bEKTAMU TEIII0IHEPT € TUKY;

- (QopMupoBaHHUE YMEHHH M HaBBIKOB, HEOOXOJMMBIX JJIi Yy4acTHs B
MOJIFOTOBKE 3KO3AIIUTHBIX MEpONPUATUH (IPOEKTHOTO ToMa «IKOJOTHUS
00BEKTaY).

2. [Inanupyemsble pe3ysbTaTbl 00y4YEeHHUS 110 AUCIHUIUIMHE (MOAYJIIO).

[lepeuenr GopMHpPyEeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOM
mporpamMmbl (KOMIIETEHIIUI) B pe3yJIbTaTe 00yUYeHUs M0 TUCIUIUTUHE (MOIYIIIO):

OIIK-1 - CnocoOeH TMOHMMATh NPUHIUIBI PabOTBI COBPEMEHHBIX
WHOOPMAITMOHHBIX TEXHOJOTHMH W HWCIIONh30BaTh WX JUIA PpEIICHUs 3a1ad
npoeccHoHanbHOM NeITeTbHOCTH;

IIK-2 - CrmocoOHOCTh TPOBOAUTH PACUETHI MO THIOBBIM METOAWKAM U
MPOCKTUPOBATH OTNEIbHBIC JCTAIM W Y3Jbl C HMCIOJIH30BAHMEM CTaHIAPTHBIX
CPEIICTB aBTOMATH3AIMM TPOCKTHUPOBAHMS B COOTBETCTBHH C TEXHUYECKUM
3aJIaHuCM;

IIK-3 - ['oTOBHOCTH y4acTBOBaTh B pa3palOTKE MPOEKTHOM M pabouei
TEXHUYECKOM  JOKyMEHTAaIMu, OQGOPMICHUHM  3aKOHYEHHBIX  MPOEKTHO-
KOHCTPYKTOPCKHX pPabOT B COOTBETCTBUM CO CTaHJApTaMHU, TEXHUYECKUMH
YCJIOBUSIMHU U IPYTUMUA HOPMATHBHBIMH JIOKYMEHTAMU;

ITK-6 - 'oToBHOCTH yuacTBOBaTh B cOOpe ,00pab0TKe, aHAIHM3E U 0000IIEHNN
pE3yNbTaTOB SKCIEPUMEHTOB M HCCICIOBAaHUN DIIEMEHTOB OOOpYJAOBAaHHS W
00BEKTOB JACSITCIIBHOCTH, PUMEHSISI CTATUCTUYCCKUI aHAIIN3 dKCTICPUMEHTAIbHBIX
JTAHHBIX ¥ B COOTBETCTBUH C METOAaMHU 000011eHUsI 1 00paboTKH MHpOpMaITUy.

OO0yueHnue 1Mo qUCIUIUIMHE (MOIYIIIO ) IPEAIoIaraeT, 4YTo 1Mo ero pe3yJbraTaM
oOyuarommmiicst Oyier:

3HATH:
- ycioBusi 00pa3oBaHUs  3arps3HSAIONIMX  BEIIECTB B  TEIUIOBBIX
SHEpProyCTaHOBKAX;



- c1TO0COOBI BBIPAKEHUS KOHIICHTPAIIUN 3arpsI3HSIIONTNX BEIIECTB;

- METOJIBI OTIPEICIICHUST KOHIICHTPAIH, BEIOPOCOB U COPOCOB 3arpsA3HSIIONTUX
BEIIIECTB;

- OCHOBBI HOPMHUPOBAHUS B 00JIACTH OXPAHBI OKPY’KAIOIIEH CPEIIbI;

- OCHOBHBIC BH/JIbI ¥ TPUHIIMITHATIHHBIC OCHOBBI TEXHOJIOTHI 00€3BpeKMBAHUS
Y yJIaBIIMBAHMSI 3aTPA3HSIONINX BEIIECTB;

- BHIBl W OCHOBHBIE TEXHHUYECKHE XaPAKTEPUCTUKH HSKO3AIIMUTHOTO
o00opyIOBaHUS;

- 33/1a4M ¥ METOAOJIOTHIO MTPOBEICHUSI PACUETOB MPOTOYHOTO HKO3AITUTHOTO
o0opynoBaHUsI.

YMmerTh:

- HWCMOJIb30BaTh 3TU 3HAHUSA ISl DKCICPUMEHTAJIBLHOIO OIpEIeIICHUS
KOHIleHTpanui 3B mo 3a1aHHOl METOIUKE;

- HCIIOJIb30BaTh ATH 3HAHUS UISI SKCHEPUMEHTAJIBHOTO OIPEACICHUS
TEXHOJIOTUYECKUX XapaKTEPUCTUK MPOIECCOB 00E3BPEKUBAHUS U OUUCTKHU OT 3B;

- UCIOJIb30BaTh ATH 3HAHMS NpPH pa3pabOTKe 3KO3aLIUTHOM MPOEKTHOU H
paboueil TOKyMEHTAIUH;

- oQopMJISITH  3aKOHYEHHBIE MPOEKTHO-KOHCTPYKTOPCKHE pabOThl B
COOTBETCTBUM CO CTaHAapTaMM, TEXHUYECKUMM YCIOBUSIMU U JAPYTUMH
HOPMATUBHBIMU JOKYMEHTAMHU.

Baaners:

- HaBBIKAMM pacueTa KOJIMYECTBAa BLIOPOCOB U COPOCOB 3arpsi3HSIONIUX
BEIIICCTB I10 TUIIOBLIM METOIUKAM;

- HaBBIKAMHM pacueTa U TMoJa0Oopa THUIIOpa3Mepa OTJCIbHBIX BHUJIOB
HKO3AIIUTHOTO 000PYA0BaHUS B COOTBETCTBUU C TEXHUUECKUM 3a/TaHUEM.

3. O06beM TUCUMIUTAHBI (MOYJIS).
3.1. O0mast Tpy10eMKOCTh AUCITUTUTHHBI (MOJTYJIS).

OO6miast TpymHOEMKOCTh JUCHUIUIMHBI (MOIyss) cocTaBisieT 7 3.e. (252
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem paucuMIUIuHBL (Monaynsi) B (opMe KOHTAaKTHOW paboThI
oOyyarmuxcsi C  MeJarorM4eckuMu  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peajin3aluu o0pa3oBaTelIbHOM MporpaMmbl Ha UHBIX YCIOBUSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUN:

KomnunyectBo yacoB

Tum yaeOHbIX 3aHATHN CemecTtp

Bcero

Ne6 Ne7




KonrakTHas paboTa 1mpu npoBeieHHH Y4eOHBIX 3aHSATHH (BCEro): 144 64 80

B tom unce:

3aHATHS JIEKIIMOHHOTO THIIA 64 32 32

3aHATUSA CEMUHAPCKOro TUIA 80 32 48

3.3. O6peM muctUIUIMHBI (MOAYJs) B (popMe CamMOCTOSITENbHOU pPabOTHI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboThl O00ydaroumxcs ¢
neJaroruueckuMu pabOTHUKAMU U (M) JTULAMU, TPUBJIEKAEMBIMU K peau3aliu
o0pa3oBaTeIbHOM TporpaMMbl Ha HWHBIX YCJIOBHUSIX, 0pH MPOBEICHUU
IPOMEXYTOUHOM arrecTanuu coctaBisger 108 akaneMuyeckux yaca (0B).

3.4. Ilpu oOy4eHnu Mo HHAUBUIYATFHOMY Y4€OHOMY TIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0YY€HHUH, 00bEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronuxcs, a Takxke B (hopme
KOHTAKTHOM paboThl 00YYaIOIIMXCS C MEJarorndyecCKuMU paOOTHUKAMHU U (WJIH)
JUIAMU, TIPUBJIEKAEMBbIMH K peasiu3aliii 00pa3oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCJIOBUSIX, IPH MPOBEJCHUU TIPOMEKYTOUHOM aTTeCTalIUU.

4. ConepxaHue JUCUUTUTAHBI (MOIYJIA).

4.1. 3aHATHA TEKIIUMOHHOTO THUIIA.

/ TemaTuka JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAHUC
II/11

1 |Ilepssiit cemectp. Paznen 1. Uctounuku 3arpsisHeHui. ICTOUHUKY U 3arpsA3HSIOLINE
BeniecTBa (3B) npeanpusatuii o 700pYe MUHEPATIBHOTO ChIPbs, METAJLTYPIUH,

MalIMHOCTPOCHUS.

Kpatkoe coneprkanue:

- XapaKTepUCTHKa TEXHOIOTHI 1 000pyIOBaHNS;

- COCTaB BBIOPOCOB, COPOCOB, OTXO/0B;

- aOCOJIIOTHOE W/MJIN YAETBHOE KOJIMYECTBO 3arps3HAIOIINX BEIECTB.

2 Hcrounuku u 3arpA3HAOIINC BCIICCTBA HpCI[HpI/ISITI/Iﬁ XUMHYECKON U HC(I)TCXI/IMI/I‘-IGCKOI‘/JI

MPOMBIINIJICHHOCTH, CCIILCKOI'O X039UCTBa U TpaHCIIOpTa.
Kpatkoe coneprkanue:

- XapaKTepUCTHKA TEXHOJIOTHII U 000pYI0BaHNS;

- COCTaB BBIOPOCOB, COPOCOB, OTXO/IOB;

- a0COJIIOTHOE /WK YACIBHOE KOJIMYECTBO 3arps3HSIOIINX BEIIECTB

3 3al"p}I3HeHI/IH OT 00OBLEKTOB TCIUNIOOHCPICTUKHU.

Kpatkoe coneprkanue:

- COCTaB BBIOPOCOB M OTXO/IOB MIPU CYKMI'AHUH TOTUINBA;

- ycroBust 00pa30BaHusl, CBOWCTBA M HATIPABJICHUS BPEAHOTO Bo3aeicTBus Ha OC;
- MUKPOIIPAMECH B JBIMOBBIX T'a3aX M TBEPABIX MPOAYKTaX CTOPAHUS TOIUINBA;

- BEIOPOCHI IIPY XPaHEHUH TOILIMBA U TIBUICHUE 30JI00TBAJIOB;

- TEXHUYECKHE HOPMAaTUBBI BEIOPOCOB KOTJIOB;

- TEXHOJIOTHYECKHE CITIOCOOBI CHIKEHUS BEIOPOCOB KOTIIOB.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

Paznen 2. 3anura atMocdepsl.
OO011IHE TTOHSTHS.

Kparkoe conepxanue:

- KJIaccuduKaius BHIOPOCOB;

- MaccoBasi 1 00beMHasi KOHIIEHTpauuu 3B;
- HOpMUPOBaHUE NpUMecei aTMocepsl;

- pezieNbHO gomyctumMblii Beiopoc (IT/IB);
- paccenBaHKe BEIOPOCOB B aTMOchepe.

CBoiicTBa M XapaKTEPUCTUKU adPOAUCIIEPCHBIX CUCTEM.

Kpatkoe conepxanue:

- cr1oco0bI 00pa30BaHMsI M BUIBI a9POB3BECEH;

- TBEp/Ible OTXO/bI M BBIOPOCHI KOTJIOB;

- pa3Mep YacTHIl ITbUIH, XapaKTEPUCTUKHU TUCIIEPCHOCTH;

- (hpakuust, MaccoBasi oIS (DPaKIMH, TOJTHBIH TPOXOJI;

- 3aKOHBI PacCIpeieNIeHHs] MAaCChI MBLIH 10 pa3MepaM YacTull;

- (PU3UKO-XUMHUYECKUE CBOMCTBA YacTHIl (IJIOTHOCTH, CIIMIAEMOCTh, CMAYNBAEMOCTb,
ANIEKTPO3aAPSKEHHOCTb, YIEIBHOE JIEKTPOCONPOTUBIICHHUE CIIOS IIBLIIH).

VnaBnuBaHHUE a3pO30JbHBIX YACTHII.

Kpatkoe comepixanue:

- KITacCU(HKAIIUS MBUICYIOBUTENEH;

- 00IIe TEXHUYECKHE XapaKTEPUCTHKH ITBUICYTOBATEIICH;
- (hu3nuecKre OCHOBBI MPOIIECCOB 00ECIBUINBAHUSL.

Cyxue MeXaHHUYeCKHUE MbLICYJIOBUTENH.
Kpatkoe coneprkanue:

- FpaBI/ITaHI/IOHHBIe ObIICOCAUTCIIN,

- CKOPOCTb CEIUMEHTALINH;

- MUHUMAJTbHBIN pa3Mep YJIaBIMBACMBbIX YaCTHIL;
- (ppakIrOHHAs CTETIEHb OYHCTKH;

- TEXHOJIOTHYCCKHUE TTAPAMETPHL.

I/IHCpI_[I/IOHHLIG MBbUICYJIOBUTCIIN.

Kpatkoe copepxanue:

- JKJIHO3UHMHBIN NBUIEKOHLEHTPATOp. I'pyna »aito3u-1HKIIOH;

- MaccoBbIe OaJIaHChI BTN U CTETIEHb OYUCTKU. TEXHOJIOTHUECKUE TTapaMeTphl;
- CTEP>KHEBbIE NbLICYJIOBUTENH;

- UKJIOHBI OJJMHOYHBIE, TPYTIIIOBEIEC M OaTapeifHbIe;

- BBIOOD THIIA ¥ pacyeT IUKIOHOB;

- BUXPEBBIC IIbUICYJIOBUTEIIN, BIMOCOC-IIBLICYIOBUTEb;

- CpaBHEHUE, JOCTOMHCTBA U HEJJOCTATKY WHEPIIUOHHBIX MbIICYIOBUTEICH.

OuIbTPHL.

Kpatkoe conepxanue:

- KITAaCCH(DHKAIINS U PACUETHBIC TEXHOJIOTHUECKUE TTAPAMETPHI, GHIBTPOIICMEHTH;
- JIeHCTBYIOIIME MEXaHU3MbI 00ECITBLITHBAHNS;

- OCHOBBI pacyera (HILTPOB;

- 0COOEHHOCTH YJIABIHBaHHUSA TYyMaHOB. TyMaHOYJIOBHTEH.

10

MOKpBIe MbUICYJIOBUTCIIN.

Kpatkoe coneprkanue:

- C1I0CO0OBI OpraHMU3aIK KOHTaKTa (as;

- OCHOBHBLIC THUIIBI arinapaToB, JOCTOMHCTBA U HEJOCTATKH,
- pacuer rasonpomsisaresst Bentypu.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

11

DneKTpoUILTPHI.

Kpatkoe coneprkanue:

- (hu3MUECKHUe OCHOBBI 3IEKTPOPHIBTPALIH;

- CTeIIeHb OYUCTKH B 3IEKTPODUIbTPAX;

- TUIIBI AIEKTPOYUIBTPOB U MOBBINIEHHUE CTEIEHH OYUCTKY;
- IEPCHCKTUBHBLIC METOJAbI 1 MEXAHU3MBI o0ecCIbIINBaHUS.

12

CopOIMoHHBIE METOABI OYUCTKHU OT MapO-Ta30BhIX BEIOPOCOB.

Kpatkoe coneprkanue:

- (pM3UKO-XUMITYECKHE OCHOBBI COPOIIMOHHBIX MPOIECCOB: a0COPOIIHs, ancopOIHst, HOHHBI OOMEH;
- THITBI 20cOpOepoB M CIOCOOBI OPTaHU3ALMK KOHTaKTa, OCHOBHI pacuera abcopOepos;

- a71cOpOeHTHI, MX CBOWCTBA M TEXHOJIOTHYECKNE XapaKTEPUCTHUKH, CIIOCOObI pereHepalyy;

- KOHCTPYKINH a7copOepoB, OCHOBBI PacueTa;

- IPUMEPBI IPUMEHEHHS COPOIIMOHHBIX TEXHOJIOTHIA 04HCTKH 0T SO2;

- IPUMEHEHNE HOHUTOB JUISl OYUCTKH XOJIOJHBIX Ta30BBIX BEIOPOCOB.

13

TepMI/IquKI/Ie METOAbI OYHUCTKH I'a30BbIX BBIGpOCOB.

Kpatkoe conepxanue:

- BBICOKOTEMIIEPATYyPHOE CHKUTAHUE OPTraHUYECKHX 3arpsA3HEHUH, TEPMOOKHUCIIEHUE C TTOJIOTPEBOM;
- 030HHBIE TEXHOJIOTHH;

- KaTAJINTUYECKOE BOCCTAHOBJICHNE U OKUCIICHHE;

- BU/IbI KaTaJIM3aTOPOB U MX CBOWMCTBA;

- KaTaJIUTUYECKOE U HEKATATUTUYECKOE BOCCTAHOBICHHE OKCHUIOB a30Ta aMMHAKOM,;

- 00e3BpEKUBAHNE OTXOSAIINX I'a30B JIBUraTeIeld BHYyTPEHHETO CrOPAHUSL.

14

Bropoii cemectp. Pazaen 3. 3amuta ruapocdepsl. OOIIHe cBeIeHUs 0 BOAOOTBEICHUU.
Kpatkoe coneprkanue:

- CHCTEMBI BOJIOCHA0KEHHS ¥ BOJIOOTBEACHHS PEANIPUSITHH;

- 0COOCHHOCTH KEJIE3HOIOPOKHBIX MIPEIIPUATHIA KaK MOTPeOUTENEeH BOIEI,

- KIaccu(puKanms, coCcTaB ¥ CBOMCTBA CTOYHBIX BOJ;

- [IpaBHJjia BbIITYCKa CTOYHBIX BOJ Hpe,Z[HpI/ISITI/Iﬁ B 'OPOJICKYI0 KaHAJIU3AallU0O U BOOOCMBIL.

15

[IpenenbHbBIN qOTTyCcTUMBIN cOpoc 3B.

Kpatkoe conepxanue:

- HOPMHPOBAHHE Ka4eCTBa BOJIBI BOIOEMOB;

- nmpeaenbHo gonyctumbiii copoc (ITJIC) u onpenenenue pacxoia CTOYHBIX BOJ,
- pa3baBiieHHE CTOYHBIX BOJ U OIPE/IC/ICHHE HEOOXOANMOM CTETIEHN OUHCTKH.

16

VY nanenue u3 BOJIbl MEXaHHYECKUX MTPUMECEH.

Kpatkoe coneprkanue:

- OTCTanBaHue, QUIbTpaLNs, HEHTPOOSIKHOE pa3/ielICHHE;

- HEe()TEJIOBYIIIKM, TOHKOCIIOEBbIE OTCTOMHUKH, OCBETIUTEIHN, MEXaHUUECKHE (UIIBTPHI, OCHOBBI pacuera;
- THAPOLMKIIOHBI HATTOPHbIE M Oe3HANIOPHBIE, KOHCTPYKIMS M OCHOBBI pacyera.

17

Merto/ibl, yCKOPSIOIIME BBIAEIEHUE TUCIIEPCHBIX YACTHII.
Kpatkoe coneprxanue:

- KOAJICCLIEHTHAs CeTapariys;

- (notanus u dnexTpodIoTaLHSL;

- [ICHHASI CeapaIusl.

18

XHUMHYECKHE MCTOJbI OYMCTKH.

Kpatkoe coneprkanue:

- HeWTpanu3aiys IeJIOYHbBIX U KUCIIBIX COPOCOB;

- PEareHTHOE OCaXK/ICHHUE TXKEIBIX METAIUIOB;

- BOCCTAHOBJICHHE U OKUCIIEHHE PACTBOPEHHBIX 3arpsA3HEHNH. XJIOpUPOBaHHUE H 030HUPOBAHUE CTOYHBIX
BOJ;

- pacdeT NMoTPeOHOCTH PEAreHTOB.




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

/T
19 |DusnKo-XUMHYECKHE METOILI OUUCTKH.
Kpatkoe coneprkanue:
- METO/IbI Pa3pyILCHHs YCTOMYUBBIX CYyCIEH3UI 1 IMYIIbCHIA;
- KOAryJIsiiusi, SJIEKTPOKOATY JISIIIHST;
- (hoKyIIALHSL.
20 [(MeTosl yIaneHusl paCTBOPEHHBIX OPTAHUYECKUX U HEOPTAHMUECKHUX BEIIECTB.
Kpatkoe coneprkanue:
- HOHHBIA 00MEH, COpOIs, IKCTPAKINS;
- MeMOpaHHBIE TEXHOJIOTHH: IICKTPOANAIN3, 00paTHBIH ocMOoc. MeXaHU3MBI pa3elicHHs, allllapaTypHOe
othopmIIeHHE, OCHOBBI pacyeTa, 0OCOOCHHOCTH IKCILTYaTalliH.
21 |TepMuueckue METOJIbI OUYUCTKH.
Kpatkoe conepxanue:
- TEPMOOKHCIIUTEHLHOE 00e3BPEKMBAHUE CTOUHBIX BOJI;
- KOHIICHTPHUPOBAHUE U BBIJICIICHUC 331"p$[3HGHHI71 IMyTEM HUCHIAapCHUS, BbIITapUBAaHUA, KpUCTAJIJIU3allUU.
22 |buoxuMHYecKas OYUCTKA CTOYHBIX BOJI.
Kpatkoe coneprxanue:
- aKTHBHBIN UII;
- a9pOoOHbIe M aHadPOGHBIE MPOIIECCHI;
- He0OXOJMMBbIE YCIIOBHUSI M OCHOBHBIE XapaKTEePUCTUKN OHOXUMHYECKON OUHUCTKH.
23 |buoouncrka B HCKYCCTBCHHBIX COOPYIKCHUAX.
Kpatkoe conepxanue:
- a3POTEHKU ¥ OMO(UIBTPBI;
- OMOMIPYABI, TIOJISl OPOLICHUS U (PUIBTPALIUH;
- 00paboTKa 0CaIKOB CTOYHBIX BOJ: YIUIOTHCHHE U 00C3BOKUBAHUE, YTHIM3ALIHS 1 JINKBU AL
24 (Paznen 4. 3amura Tutocepsl.
Kparkoe conepxanue:
- KIIaccu(pUKALKs OTX0/0B;
- HOPMHUPOBAHUE KAYeCTBA [I0YB;
- HOPMHUPOBAHUE COJEPIKAHUS BPEIHBIX BEIICCTB B [IOYBE;
- KJTaCChI OMACHOCTH OTXOIOB.
25 |(YTwimsanus u nepepadboTka 0TXO0JI0B.
Kpatkoe coneprkanue:
- IIEPBUYHAS ¥ BTOPUYHAS YTHIN3aLKs OTXOHO0B. [[prMephl IepBUYHOM YTHITH3AIIH.
- BTOpUYHAs epepaboTka oTxo10B. MexaHnnueckast oopaboTka.
- oboraIeHue 0TX0I0B: TPaBUTAIIMOHHBIM, YIEKTPOMATHUTHBIH, (DIIOTALIMOHHBIA METOIBL.
26 |Du3HKO-XUMHUYECKOE METObI BIIEIEHHSI KOMIIOHEHTOB OTXO/10B.
Kpatkoe conepxanue:
- METOAbI CYIIKHN OTXOO0B;
- BHIBI CyLIWIOK.
27 |O0e3Bpe)KUBAHKEC W JIMKBUIAIMS OTXOIOB.
Kpatkoe coneprkanue:
- oxuranie orxoq0B. Croco0bI CHKUTaHKs U BUIBI YCTAHOBOK;
- IIUPOJIU3 OTXOJIOB;
- c6Op, CKIaAMPOBAHKE U 3aXOPOHEHHE OTXOJIOB Ha CBAJIKAX U MOJIMIOHAX.
28 |OuucTka 3arpsi3HEHHBIX TPYHTOB.

KpaTlcoe COACpIKaHUE:

- OLICHKA 3arpsA3HCHHOCTH I1I0YB;

- TEXHHKA U TEXHOJIOTHS OYUCTKH IOYB 0e3 BBICMKH,
- TEXHOJIOTHH OYHCTKH C BEIEMKOI TPpYyHTa.




4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

HaumeHnoBaHue 1abopaTopHbIX paboT / KpaTKoe cofiepKaHue

Onpe):[eneHHe KOHICHTpAaUX JUOKCHIAa CCPbI B BO3JyXC
B pesynbTate BhINOIHEHHS 1a00PATOPHOI pabOThl CTYICHT MPUOOPETAET YMEHHUE OIPEACIATh
KOHIIeHTparun 3B.

Onpenenenue nokasarenei coctaBa 1 pH npoyBoYHO#M BOJBI KOTJIOB
B pesynbrate BRIIOTHEHHUS Ta00paTOPHOI paboTHI CTYICHT MpHoOpeTaeT yMEHHE ONPEACTIATh
koH1eHTpauuu 3B u pH BoasL.

OHpCI[CJ'ICHI/IC 3allbUICHHOCTHU BO3yXa
B pesynbrate BhINOIHEHHS 1aOOPATOPHOI PabOTHI CTYJCHT MIPUOOPETEHHE YMEHHUS OIPENIEIISTh
KOHIIeHTparun 3B.

OnpeneneHne JUCTIEPCHOTO COCTAaBA ITBUTH
B pesynbrate BEIIOTHEHHS 1a00PAaTOPHOI pabOTHI CTYJEHT NPHOOPETAET YMEHHUE OIIPEAEIATh
TEXHOJOTUYECKHE XapaKTEePHCTHKH MPOLECCca OUNCTKH.

OHpCI[eJ'ICHI/Ie mapaMETpOB 3aKOHa pacnpeCacICHHUA MACChI ITbUIX 110 pasMepaM 4acTHUIl
B PE3YyIbTATE BBINTOJTHCHU na6opaT0pH01‘/'I pa60TI)I CTYACHT UCIIOJIB3YECT 3HAHUA U TOJIy4acT
XapaKTCPUCTUKHU IIbIIH, HeO6XOZ[I/IMBIe JJIA pa3pa6OTKI/I 3KO3aHIPITHOI>1 JAOKYMCHTAalMU.

Omnpenenenne KaxyImencs: 1 HaChITHOM IIOTHOCTH TBUTH, KO3 (UIIEHTa TOPO3HOCTH

CJIOs IIBIIIN
B pesynbrate BeITOTHEHHS Ta00PAaTOPHOH pabOTHI CTYJEHT HCIONIB3YET 3HAHUS U TTOTydaeT
XapaKTEPHUCTHKU TIBLIH, HEOOXOIMUMBIE ISl pa3pabOTKH SKO3aIIUTHON JOKyMEHTAINH

BocnonHenue npomnymeHHbIx paboT, OMpoC MO Pe3yJIbTaTaM BBIMOJHEHHBIX padoT
B pesynbrate BhINOIHEHHS 1a0OPaTOPHOI pabOTHI CTYJEHT MpHOOpeTaeT yMeHHe 0(hopMILITh
3aKOHYECHHBIE PabOTHI.

Omnpenenenue nokaszareneld cocTaBa CTOYHBIX BOJI: 00IIast MIETOYHOCTH/KUCIOTHOCTS,

pH, cBOGOIHBII XJ10p
B pesynbrate BbIMOIHEHHS JTA0OPATOPHOI PabOThI CTYJCHT MPUOOPETEHHE YMEHHUS OIPEIEIISATh
KOHIIeHTparun 3B.

chenHeHHe coCTaBa U B3anMHasd HeﬁTpaJ'[PBaHHH CTOYHBIX BOJ
B pesynbraTe BITOTHEHHS 1a00PAaTOPHOH pabOTHI CTYIEHT MPHOOpPETaeT yMEHHUE OIIPEACIIATh
TEXHOJIOTHYECKHE XapaKTEPUCTUKH MPOLECCa OUUCTKH.

10

OHpCHGHCHI/Ie CBOMCTB M TE€XHOJOTHYECKUX XapPaKTCPUCTHUK (I)I/IJ'IBTpOaHTpaI_II/ITa
B pesynbrate BbINOIHEHHS 1a00paTOPHOM pabOThl CTYJEHT MPUOOPETaeT YMEHHUE OIPEACIATh
TEXHOJIOTUYECKUE XapPAKTEPUCTUKU IIPOLECCa OUUCTKHU.

11

OcgeTieHne Bo/ibl Ha (PUIIBTPE € TIECUaHOM / aHTPALIUTOBOM 3arpy3Koii
B pesynbrate BhIIOIHEHHS 1a00paTOPHOM paboThI CTYEHT NPHOOPETaeT YMEHHUE OIIPEAEIIATh
TEXHOJIOTMYCCKUC XaPAKTCPUCTUKU IIPpOLECCa OYUCTKH.

12

HeﬁTpaﬂH3aHI/IH KHCJIbIX CTOYHBIX BOJ C OCAXIACHUCM TAXKCIIBIX MCTAJIJIOB
B pesynbrate BbINOIHEHHS 1a00paTOPHON paboThl CTYIEHT NPHOOPETaeT YMEHUE ONPEACTh
TEXHOJIOTUYECKUE XaPAKTEPUCTUKHU IIPOLIECCa OYUCTKU

13

Omnpenenenre onTUMaIbHON 036l KOAryssiHTa. DIOKyIALKs 3arpsi3HEHUIN BOIbI
B pesynbrarte BRIIOTHEHUS Ta00paTOPHOI pabOTHI CTYIEHT MpHOOpeTaeT yMEHHE ONPEACTIATh
TEXHOJIOTHYCCKUE XaPAKTCPUCTHUKHU MTPOLECCAa OYUCTKH.

14

MCTO,Z[BI OIIPECACIICHUA COp6LIPIOHHOI>i CMKOCTH HOHHUTOB
B pesynbrate BhIIOIHEHHS 1a00paTOPHOM paboThl CTYEHT MPHOOpETaeT yMEHHE OIIPEACIIATh
TEXHOJIOTHYECKHE XapaKTePUCTUKH MPOLIECCa OUUCTKH.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

15

Bocnonaenue npomnymeHHbIx paboT, OMpoc MO Pe3yIbTaTaM BBIMOJHEHHBIX pa0doT
B pesynprarte BRIOIHEHUS Ta00paTOPHOI pabOTHI CTYISHT IproOpeTaeT yMeHue ohopMIIITh
3aKOHYCHHBIE PaOOTHI.

[IpakTrueckue 3aHATHS

TemaTrka MpakKTHYECKUX 3aHATHI/KPATKOE COIepPIKaHNE

[TepBrrit cemycTp. Onpeaenenne ooObemMa IIMOBBIX Ta30B U MOTPEOICHUS TOTUIMBA

B pe3yabTaTe pa6OTBI Ha NPAKTUYCCKOM 3aHATHUU CTYACHT 3aKPCIIJIACT HABbIK BBITIOJIHCHU:

- TCXHUYCCKUX PACYCTOB C)KMTI'aHUSA TOILJIUBA,

- OIIPCACIICHNA HOMUHAJIBHOT'O pacxo/Jia TOIJIMBAa KOTJIOM U I'0OJOBOTO HOTpe6J’IeHI/I${ TOILTMBA KOTSIHHOM.

Pacuer MakcHMalbHBIX Pa30BbIX U T'OJOBBIX BLI6pOCOB 3B korenbHOM MaIoi MOIIHOCTHU
B pesynbrate paboThl Ha MPAKTHYECKOM 3aHSITHUU CTYACHT BhIpabaThiBaeT HaBBIK pacyera BEIOPOCOB:

- OKCHJa ¥ JUOKCUJA a30Ta;

- OKCHJIa YIIIEpoa;

- CEPHUCTOTO aHTUIPHJIA.

Pacuer MakcuManbHBIX Pa30BBIX U TOJOBBIX BEIOPOCOB 3B KOTEIbHOM MaJIOH MOIITHOCTH
B pe3yabTaTe pa6OTBI Ha NPAKTUYCCKOM 3aHATHUU CTYACHT BBIpa6aTLIBa€T HAaBBbIK pacucTa BbI6pOCOBZ

- OeHzanupeHa;

- Ma3yTHOI>1 30JIbl B IEPECUCTEC HA BaHaZ[HfI.

OmnpeneneHrne MUHUMAJIBHO HEOOXOAMMOM BBICOTHI ILIMOBOM TPYObI

B pesynbrate paboThl Ha MPAKTHYECKOM 3aHSITHU CTYACHT BhIpabaThiBaeT HABBIK pacyeTa BEIOPOCOB:
- JIeTy4eH 3011bl;

- KOKCOBOT'O OCTaTKa.

Pacuer mapaMeETpoOB 3aKOHA pacClIpeaACICHUA MACChl YaCTHUIl YHOCA TBEPJAbIX ITPOAYKTOB

CropaHus TOIUIMBA I10 pasMEpaMm.

B pe3ysbTare BBIOIHEHUS MPAKTHYCCKON paOOThI CTYACHT 3aKPEIUIICT YMEHHUE BEIYUCIIATH TAPAMETPHI
3aKOHa pacnpeeseHrs MacChl YaCTUL yHOCA TBEP/IbIX MPOAYKTOB CTOpaHUs TOIUIMBA!

- MeJAMaHHBIN pa3mMep 4acTull;

- CpeIHEKBaIpaTUYHOE OTKJIOHEHUE B 3aKOHE pacTpe/IeTICHUs.

Ompenenenue TUIIopazMepa 1 Mo 100p 30J0YTOBUTENS (IIMKIOHBI TPYITIOBBIC WITH
Oatapelinbie):

B PE3YyIbTATE BLIITOJTHCHU HpaKTH‘leCKOﬁ pa6OTBI CTYACHT BLIpa6aTBIBaeT HAaBBbIK:

- OOCHKHU O6T>€MHOFO pacxoa ra3oB OT KOTJIA,

- OMIPCACIICHUA TUIIOpAa3MEpa 30JI0YJIOBUTCIIA;

- pacucTa a3 poANHAMHNYCCKOT 0 COIPOTUBJICHUA U 3aTpaT SGHCPIUU HA €ro MpoOKavuKy,;

- OUCHKH MaKCHMaJ'[LHOﬁ u Cpe)IHeSKCHHyaTaHI/IOHHOﬁ CTCIICHU OYUCTKH.

MuHuManbHO He0OX0aAMMas BBICOTA JBIMOBOM TPYOBI MO YCIIOBHIM paccenBaHus 3B.
B pesynprare BRIIOIHEHUS MPAKTHYECKON pabOTHI CTYIEHT BEIpaObaThIBAET HABBIK:

- OIICHKH 00BEMHOTO PacXxofa Ta30B 4epe3 YCThe JBIMOBOM TPYOHI;

- OIICHKH U BBIOOpA AMaMeTpa YCThsI TPYOHI;

- pacu€Ta MUHUMAJIbHO H€O6XOHHMOﬁ BBICOTHI [[I)IMOBOfI Tp}’6I>I.

KonnyecTBO M Ka4eCTBO CTOYHBIX BOA KOTEIbHOM Majou MOIITHOCTH
B pesynbrate BbINOIHEHHS TPAKTHYECKOW paOOTHI CTY/IEHT BbIPaOaTHIBAET HABBIK OINPEEICHUSI COPOCOB
3arpsi3HAOLIUX BEIECTB 110 TUIIOBBIM METOJUKAM.

Bropoii cemectp. TexHom0rum CHUKHUS BEIOPOCOB AUOKCHIA CEPBI.
B pesynprare BRIIOTHEHUS IPAKTHYECKONW pabOTHI CTYACHT pa3BUBAET YMEHUE HCIIOIB30BATh 3HAHUS IIPH
pa3paboTKe IKO3AMUTHON MPOSKTHOH TOKYMEHTALINH.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

10

O06e3BpeKrBaHNE BEIOPOCOB OKCHJIOB a30Ta.

B pesynbpTarte BRIIOTHEHHUS MIPAKTHYECKONW PaOOTHI CTYACHT pa3BUBAET YMEHUE HCIIONB30BATh 3HAHUS IS
OLICHKH pacxXxoda pearcHToOB B IIPpOLECCax:

- KaTAJIUTHYCCKOI'O BOCCTAaHOBJICHUA OKCHAOB a30Ta aMMHUaKOM (TeXHOJ’IOFI/IfI CKB),

- HCKAaTAJINTUYCCKOI'O BOCCTAHOBJICHHUA OKCHUJ0B a30Ta aMMHAKOM (TeXHOJ’IOFI/IH CHKB)

11

OcHOBHBIE TIOHATHS U OIIPECIICHUs: MaccoBas KOHIeHTpauus 3B; 6amance! Bozs! u 3B.
B pesynbpraTte BRIIOIHEHUS MIPAKTHYECKON pabOTHI CTYACHT MIPHOOpETaeT YMEHHS, HEOOXOIMMEIE MTPH
odopmIIeHHN 3aKOHYEHHOI paboTEHI.

12

OCHOBHBIE TTIOHATHS U OIMPCACIICHHA: ITIOKa3aTECJIn COCTaBa CTOYHBIX BOJ; CTCIICHDb

OYHUCTKHU
B pesynbrarte BBIOIHEHUS MPAKTHYSCKON paOOTHI CTYACHT MIPHOOPETAET YMEHHUS, HEOOXOMMEIC MTPH
oopMIICHHN 3aKOHUYCHHOH pabOoTEHI.

13

Cyrounslii copoc 3B napoBoii kotensHOU. KommuecTBo npoxyBouHO# Boasl. CocTaB u

CYTOYHBIN cOpOC coJieii OT HeMPEPBIBHOW MPOTYBKU KOTIIOB
B pesynbrarte BRIIOTHEHUS IPAKTHYECKON pabOTHI CTYACHT UCIIOIB3yeT 3HAHUS IIPU pa3paboTke
3KO3aLIUTHBIX MEPONIPUATHUI.

14

Cytounsblii copoc 3B nmapoBoii kotenbHOH. CyTOYHBII 00BEM CTOYHBIX BO/T
BojonoaroroBuTeasHoi ycranoBku (BITY). CoctaB u cyTouHBIN cOpoC cojiel, mpoBepKa

BO3MOJXHOCTH BBIITYCKA UX B IPCHAXK 0e3 OYHCTKHU.
B pesynbrate BhIOIHEHHS TPAKTHYECKOW paOOTHI CTY/ICHT UCIIOIb3YET 3HAHUS MPH Pa3padoTKe
3KO3aLIUTHBIX MEPONPUATHUI.

15

Ycpennenue coctaBa CTOUHBIX BOJT
B pesynpraTte BRIIOTHEHHUS IPAKTHYECKONW pabOTHI CTYACHT UCIIONB3yeT 3HAHHS IIPU pa3paboTke
9KO3aLIUTHON IPOEKTHON TOKYMEHTALINU.

16

OnpeﬂeneHI/Ie H€O6XOﬂHMOﬁ CTCIICHU OYUCTKHU ITPH BBIITYCKC CTOKOB B pequﬁ BOJOTOK.

KOS(b(bI/ILII/ICHT CMCIICHUA U KPATHOCTDH p336aBJ'IeHI/ISI CTOYHBIX BOJ BOI[Oﬁ BOAOTOKaA
B PE3YyIbTATE BLINTOJTHCHU HpaKTPI‘-IeCKOfI pa60TLI CTYACHT MUCIOJB3YET 3HAHUSA TPU pa3pa60TI<e
OKO3alIUTHBIX MepOHpI/IHTHfl.

17

Omnpenenenre HEOOXOIUMOM CTETIEHN OYUCTKU MPHU BBIITYCKE CTOKOB B PEYHON BOJOTOK:
max JIONyCTUMasi K OTBEJICHUIO KOHIIeHTpanus 3B; pacdyeT min He0OX0IMMOM CTENEHN

ounctku 3B; npenensHo gomyctumsblii copoc (ITJ1C) 3arpsi3ustonux BemecTB
B pesynbpraTte BRIIOTHEHHUS PAKTHYECKON paOOTHI CTYACHT HCIIONIB3yeT 3HAHUS IIPU pa3paboTke
BKOBaHII/ITHOﬁ HpO@KTHOﬁ JOKYMCHTAIINH.

18

Pacuer 060pOTHOﬁ CUCTCMBI BOJIOCH3.6)KCHI/I}I aBTOMOMKH: ITOUCK HCO6XO,Z[I/IMLIX
HOPMATUBHBIX JAHHBIX; pacucT HOTpe6J'ICHI/IH BOJBI 1 pacxoa BOAbI B O60pOTC; pacuct

preI[HeHHOI\/JI KOHICHTPAMHU 3arpA3HAIOIMX BCIICCTB HA BXOAC CUCTECMBI
B pesynprarte BRIIOTHEHUS IPAKTHYECKONW PaOOTHI CTYACHT MPHOOpETaeT YMEHHE ONPENeNiTh
TEXHOJIOTHYECKHE XapaKTEPUCTHUKH MPOLIECCa OUUCTKH.

19

[Tponomxkenne pacuera 000POTHOM CUCTEMBbI BOJJOCHA0OKEHHSI aBTOMOWKH: pacueT

OTCTOMHHUKA ¢ OJIOKOM TOHKOCJIOEBOTO OTCTauBaHUs
B PE3YyIbTATE BLINTOJIHCHU npaKTqucxoﬁ pa6OTI)I CTYACHT BI)Ipa6aTLIBaeT HaBBbIK pacucTa u n0a6opa
TUIIOpa3MEpa 5KO3aUTHOTO 060pyuosaﬂna.

20

[Tponomxenue pacueT 00OPOTHON CHCTEMBI BOJJOCHA0KCHHSI ITyHKTA MOUKH

aBTOMOOWJICH: pacueT u BEIOOP 000pyI0BaHMS 2-0i U 3-€i CTyIeHeH OYUCTKU
B pesynprare BRIIOTHEHUS IPAKTHYECKON pabOTHI CTYACHT BRIpadaThIBacT HABBIK pacdyera u moaoopa
TUTIOpa3Mepa SK03aIIUTHOTO 000PYIOBaHUS.




/ TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe
n/m

21 |Pacuet mporeccoB HEUTPATM3AIMH U PEAreHTHOTO OCAKICHHUS TSKEIBIX METAJUIOB
(CTOKH TaJTbBAHMYECKOTO yJacTKa JIeTio)

B PE3YyIbTATE BBINTOJTHCHU npaKTqucxoﬁ paGOTBI CTYACHT HUCIOJb3YET 3HAHUSA JJId OLICHKN
TEXHOJIOTHYCCKUX XAPAKTCPUCTUK MTPOLECCa OUNCTKH.

22 (Pacyet 3IeKTpOAMATU3HOTO anmpapara
B pesynbrate BhINOIHEHHUS TPAKTHYECKOW paOOTHI CTY/IEHT BhIpa0aTHIBACT HABBIK pacueTa U moaoopa
TUTIOpa3Mepa 3K03aIIUTHOTO 000PYIOBaHUS

23 |CpaBHeHHE OJTHOCTYIICHYATON U TPEXCTYIEHYATOH aICOPOIMH IPUMECEH CTOYHON BOJIBI
B PE3YyIbTATE BBIITOJITHCHU HpaKTH‘IeCKOﬁ pa6OTBI CTYACHT HUCIOJb3YCT 3HAHUS AJI1 OLICHKHN
TEXHOJIOTMYCCKUX XAPAKTCPUCTUK MTPOHECCA OUNCTKH.

24 OHpC,[[CJ'ICHI/IC KJ1aCCa OImaCHOCTH OTXOJ0B
B PE3YyIbTATE BBINTOJTHCHU HpaKTH‘IeCKOﬁ paGOTBI CTYACHT BBIpaGaTI)IBaeT HaBBbIK OIPCACIICHUS KilacCa
OIIACHOCTH OTXOAOB IIO THIIOBBIM MCTOJHKAM.

4.3. CamocrosiTenbHas paboTa 00y4daroImnxcs.

/ Bua camocrosiTebHOM paboThI
/1

[ToaroroBka k 1a00paTOpHBIM paboTaM.

HOZIFOTOBKa K IPaKTUYCCKHUM 3aHATUAM.

W3ydeHne qOMOMHUTEIHHON JTUTEPATYPHI.

Brinmonnenue KYypCOBOI'O IIPOCKTA.

IToaroroBka k IpOMEKyTOUYHOHN aTTECTALUH.

| O | W N|

[ToaroToBka K T€KyIemMy KOHTPOJIIO.

4.4. IlpuMmepHbIi IEpPEUYEHb TEM KYPCOBBIX POEKTOB
BrinonHeHnne KypcoBoro npoekra "JKoJorus KoTeJIbHOU" CriocoOCTBYET:

- 3aKpeIUICHUIO 3HAHWKW 00 YCIOBHAX OOpa3oBaHMs, W HaIPaBJICHUIX
BPCIHOTO BO3JCHCTBHS Ha OKPYXKAIOIIYIO CpeAy 3arps3HSIONIMX BEIICCTB,
00pa3yOIUXCS MPU CKUTAHUH TOTUINBA B KOTEJIBHBIX,

- 3aKPEIUICHUIO 3HAHUI O TpoIleccax W 00OPYIOBAHHH JIJIS UX yJIABJIHUBAHUS
u/unm 00e3BpEKUBAHMS,

- Pa3BUTHIO YMEHHS HCITOJIB30BATh 3TH 3HAHMS IIPU pa3pabOTKe IKO3AITUTHON
IPOEKTHOM IOKYMEHTAIINH;

- Pa3BUTHIO HABBIKOB PACYCTHOTO ONpeEeiicHHs BEIOPOCOB 1 cOpocoB 3B;

- IPUOOPETEHUIO HABBIKOB pacueTa u no100pa 3K03alUTHOr0 000py10BaHUs
JUISl COCTaBJICHUSI 00A3aTEIBLHOIO MPOEKTHOTO TOMa « IKOJIOTHUSI 00BEKTa.

[TonroroBneno 29 BapuaHTOB 3aJaHUl HA KypCOBOE MPOEKTUPOBAHUE IO
TeMe «DKOJIOTUS KOTEJIbHOW». BapuaHThl pasziuyaroTcss THUIIOM M COCTaBOM




OCHOBHOTO 00OpYyJOBaHUsS, BUJIOM W MapKOW TOIUIMBA, 3HAYEHUEM PaCUYETHBIX
okKazarejei BOJibl HCTOYHHUKA.
10 BapraHTOB 3ajaHUI TPUBEICHBI B Pa3/iesie OLIEHOYHbIC MAaTEPUAJIbI.

5. llepeueHp wu3AaHWN, KOTOPBIE PEKOMEHIYETCS HCIIOJIb30BaTh IIPH
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).
Ne
/i
1 Beromkun A.T'. I[Ipoueccer nmxkeHeproit | elib.pnzgu.rwfiles/eb/97xRhuXTdko.pdf

bubnuorpaduueckoe onucanue Mecro noctyna

3aIUTHI OKPYKAIOIIEH CpeIbl
(TeopeTHUYECKHE OCHOBBI). Y4yeOHOe
nocobue. — [len3a: N3xa-Bo Ilens. roc.
yH-Ta, 2004. — 325 c.: wi., bubnuorp. 24
Has3B.

2 Beromkun A.I'. [Ipouecchl u anmaparsl elib.pnzgu.rw files/eb/V7AMNIVIo7AX .pdf

MBUICOYHNCTKH. YdueOHoe rmocooue. —
ITen3a: U3n-Bo Ilens. roc. yu-ta, 2005. -
210 c.: un., 6Gubnuorp. 22 Ha3B.

3 Beromkun A.I'. ITpoueccsl u annapatsl echemistry.ruw assets/files/books/ekologiya/

ra3004UCTKU. Y4ueOHoe mocobdue. —
Ilensa: U3n-so IIT'Y, 2006. — 201 c.: um.,
6ubmmorp. 27 Ha3B.

4 | Beromkun A.T'. [Ipouecchr u anmmapatel | elib.pnzgu.rw files/eb/
3amuThl TUApocdepbl. YaeOHoe mocooue

[lensa: U3n-Bo Ilens. roc. yn-ta , 2004.-
188 c.: mi., bubnuorp. 28 Ha3B.

5 | Beromkun A.T'. Bamura mutocdepst or | akvapromproekt.ruyupload/iblock/838/vetoshkin-
0TX0ZI0B. YuebHoe nmocoodue.- [lensa: ag

N3n-Bo Ilens. roc. yu-ta , 2004.- 189 c.:

ni1., oubmmorp. 24 Ha3B.

6 «Dxonorus KoTenpHoi». Mertonudeckue | librari.miit.ru/e-book-librari/, bubnmorexa kad.
yKa3aHus K KypcoBOMy M juruiomuomy | IT.

MIPOEKTUPOBAHUIO sl OaKaIaBPOB CIIEIl.
[Tpomsiennas TermtosHepretuka/ A.C.
Cenusanos, JI.A. Boponosa; MUUNT.
Kad. Terutosneprernka
KEIIE3HOJOPOKHOTO TpaHCIopTa.- M.:
MUUT , 2012.- 54 c. — bubnuorpad.:
c.53.

7 Omnpenenenne BeIOpocoB 3arpsizusirontux | librari.miit.ru/e-book-librari/; bu6nnoreka
BELIECTB KOTEILHOM ¢ KOTIAMH MaJIOH UTTCY




MOITHOCTH: MeToanyecKre yKka3zaHHus K
KypCOBOMY U JUTUIOMHOMY
npoexTupoBanuio / H.b. T'opstaxun, A.C.
Cenuanos; Kad. Termosnepreruka
KEIIE3HOIOPOIKHOTO TpaHCIopTa.- M.:
MUUT, 2005.- 26 c.

8 | CenuBanos A.C., Boponosa JI.A. librari.miit.ru/e-book-librari/
CBoiicTBa a3p030JIbHBIX YaCTHI] U

3aIUTa aTMOCcQepsl OT MbLIH: Y 4eOHO-
METOJIMYECKOE ITOCOOHE K J1JaOOpaTOPHBIM
pabotam no aucumiuimHe «Mcrounnkn
3arps3HEHUI U TEXHUYECKUE CPEe/ICTBA
3alIUThI OKPYKAOUIEH cpeab». — M.:
PYT (MUUT), 2020. — 38 c., bubnuorp.
7 Ha3B.

9 | CenuBanos A.C., Boponosa JI.A. librari.miit.ru/e-book-librari/
[Toka3zarenu kauyecTBa U METOJIBI OUUCTKH

CTOYHBIX BOX: YUEOHO-METOINIECKOE
nmocoOue K 1adbopaTopHBIM paboTaM 1o
mucuminHe «IcTouHuKY 3arpsi3HeHu 1
TEXHUUYECKUE CPEJICTBA 3AIIUTHI
OKpyXxaroiieit cpeas». — M.: PYT
(MHUT), 2018. — 48 c.- 6udnwmorp. 4
HAa3B.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAThCS MPHU
OCBOCHHH JTUCIUTLTUHBI (MOIYJIs).

http://library.miit.ru/ - snexTpoHHO-OMOMMOTEYHass cucreMa HaydHo-
TexHuueckout ondmuoreku MUUT.

http://elibrary.ru/ - nayuno-3nekTpoHHast OMOJIMOTEKA.

[TouckoBsie cucteMsl: Yandex, Google.

7. llepeueHb JNHIIEH3UOHHOTO H  CBOOOJHO  PACIpPOCTPAHSIEMOTO
IPOrpaMMHOTO OOECIe4YeHHs, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTUTAHBI (MOTYJIsS).

[Tpu npoBeeHNU Y4eOHBIX 3aHITHIA MO TUCIUTUTHHE «VICTOYHHKY 3arpsi3He-
HUSL U TEXHUYECKHE CPEJICTBA 3aIIMTHI OKPYXKAIOUICH CpeIbl» HCIOIb3YHTCS
BO3MOXHOCTH MporpaMMHoro nakera Microsoft Office.

8. Omnmcanme MaTepUaIbHO-TEXHUYECKOW 0aspl, HEOOXOAMMOW st
OCYIIECTBICHUST 00pa30BaTEIHLHOTO TIPOIIecca MO MUCIUTLTNHE (MOIYIIIO).



OcHOBHasT JIEKIIMOHHAST ayauTOpwsi 00OpyIOBaHA MYJIbTUMEIUIHBIM
KOMILJIEKCOM.

JlaGopatopHble pabOThl MPOXOJAAT B aAyAUTOPUM,KOTOpas CHabOKeHa
0o00opyoBaHHEM U TPUOOpaMu yueOHOTO Ha3HAYCHUS:

YuebHoe 000opy10BaHHE:

- 4 cToJya Jiid TUTPOBAHMS,

- 6 XMMCTOJIOB JIJIs1 BBITIOJIHEHUS PadoT,

- BBITSDKHOM mkag — 1 mr.,

- aKBaaUCTUWILIATOP — 1 WT.,

- CyIIWJIbHBIN 1IKad — 2 mr.,

- aniektpornieub CHOJI — 1 .,

- DKCUKATOp — 3 IIT.,

- mabopaTopHas dJIEKTPOILTUTKA — 3 IIT.,

KomMmmbroTepHoe u MyJIbTUMEIMHHOE 000pY0BaHUE:

- KOMIIbIOTEP (TJ1€ XPAHUTCS AIEKTPOHHAA OUOINOTEKA Kypca) ¢ MPUHTEPOM.

JlabopatopHoe 000py1I0BaHUE U TPUOOPHI:

- aHanuTU4eckue Bechbl 2(31) + 3(k)

- 3JIEKTPOHHBIE J1a0. BeChl — 4 1IT.,

- OIOpETKH TUTPOBaIbHBIC — 12 1MIT.,

- TEPMOMETPHI JTA0OPATOPHBIC.

- mpo6ooTdopHOE ycTporictBo [TYD-1 -1 miT.,

- anaimmzaTop AanoH-4100-11mT.,

- Bubponpusoa BII-30I'-1wur.,

- HabOp KaTMOPOBAHHBIX CUT- 8CHT,

- nonomep N-130.2M.1 ¢ anexrpogamu-luir.,

- MarHUTHAas Meniaaka- 4 mrT.,

- 0710k aBTOMaTtuueckoro TurpoBanus bAT15-2- 1 mr.,

- kucnopogomep AXKA- 1 .,

- BKCTPAKTOp ¢ OJOKOM yrnpasieHus-1 wmr.,

- porokonopumerp KOK-3m- 1 mr.,

- MUHH- 3Kcrpecc Jabopatopus «lluenka Y-xumy;

- MUKHOMETp- 411T.,

- MEPHBINA WIMHAP- 4 1IT.,

- KoJIOOHArpeBaTeb - 3 IIIT.

Harnsiiabie mocoOust U pacxoIHbIE MaTEPHAIIBL:

- 1a0OpaTOpPHOE CTEKJIO U KEpaMUKa,

- XUMPEaKTHUBHI,

- UHJIUKATOPBI,

- HOHUTHI cybdoyrois u KY2-8,



- puibTpOAHTpPALINT,
- CUJIMKAresb pa3jiMuHbIX MAPOK.

9. ®opma mpoMeKYTOUHOM aTTEeCTaINU:

KypcoBoli mpoekt B 6 cemecTtpe.
3ader B 6, 7 cemecTpax.

10. OueHouHble MaTEpHUAIIBI.

OueHOYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUN MPOMEKYTOUHOU
aTTecTalluy, pa3padaThIBAIOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktom PYT (MUNT).



ABTOpBI:

CTapIIui MpenoiaBareib Kapeapbl
«TennosHepreTruka TpaHCIOPTA»
HNHcTrTyTa TpPaHCIIOPTHOM TEXHUKH U

CHCTEM YIIPABIICHUSA A.C. CenuBaHOB
CornacoBaHo:
3aBenyromuii kadenpoit TT A.B. IMUTpEeHKO

[Ipeacenarens yueOHO-METOAUYECKON
KOMUCCUHU H.A. Augpusgnona



