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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Llenpto ocBoeHUS y4yeOHOM JUCHUIIIUHBI «VICTOUHMKHM 3arpsi3HEHUsS U
TEXHUYECKUE CPEICTBA 3AIUTHI OKPYKAIOIIEH CpeAbD» SIBISETCS:

- U3y4YECHHE TEOPETUUYECKUX U MPAKTUUYECKUX BOIPOCOB 3AIIUTHI OKPYKAIOIIEH
Cpelbl OT 3arpsi3HEHHs] BbIOpocamMu, CcOpoOcaMH, OTXOJAaMU MPEAIPHUITHATUI
TpPaHCIOPTa, TETIOPHEPTETUKHU U MPOMBILIIEHHOCTH.

3amavyaMu U3y4eHUs! AUCIUTUIMHBI (MOJIYJIS) SBJISIFOTCS:

- OCBOGHHME METOJIOJIOTUM  MAaCMoOpTHU3alid  BBIOPOCOB U cOpOCOB
3arpsI3HSIIONIMX BEIIECTB 00bEKTAMU TEIJI0IHEPT € TUKY;

- (QopMHUpOBaHME YMEHUH U HABBIKOB, HEOOXOAUMBIX JUIsl Yy4YacTus B
MOATOTOBKE YKO3AIUTHBIX MEPONIPUATUM (POEKTHOTO TOMA « IKOJOTHS OOBEKTa»).

2. Ilnanupyembie pe3ynbTaTbl 00yUEHUS MO TUCHUILIMHE (MOIYIIIO).

[lepeyenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-2 - CnocoOHOCTh MPOBOJUTH pacyeTbl IO TUIIOBBIM METOAMKAM U
IPOEKTUPOBATh OTHENbHBIE JETAIW M Yy3Jbl C HCIOJB30BAHUEM CTAaHJAPTHBIX
CPEICTB AaBTOMAaTU3allMM TMPOEKTUPOBAHUS B COOTBETCTBUM C TEXHUYECKUM
3aJlaHHEM;

IIK-3 - T'oTOBHOCTH ydacTBOBaTh B pa3paboTKe NPOEKTHOW u paboueid
TEXHMYECKONM  JOKYMEHTaluu,  O(GOpMIIEHMHM  3aKOHUEHHBIX  IPOEKTHO-
KOHCTPYKTOPCKMX pPabOT B COOTBETCTBHH CO CTaHAApTaMH, TEXHUYECKHUMU
YCIOBUSIMU U IPYTUMHU HOPMATUBHBIMU JTOKYMEHTAMH.

OOyuenue 1O JUCHUIUIHHE (MOJYJI0) TMpeArnojiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3HaTh:

- ychnoBWs ~ 00pa3oBaHUs  3arps3HSIONIMX  BEIIECTB B TEIJIOBBIX
HHEProyCTaHOBKaX;

- CITOCOOBI BBIPAKCHUS KOHIICHTPAIMIA 3arpsI3HSIONINX BEIIECTB;

- METOJIBI OTIPECIICHUS] KOHIICHTPAIIHA, BEIOPOCOB M COPOCOB 3arpsI3HSIONTIX
BEIIECTB;

- OCHOBBI HOPMHUPOBAHUS B 00J1aCTH OXPAHBI OKPYKAOIIEH CPEIIbI;

- OCHOBHBIC BUIbl M TIPHHIIMITHATIBHBIC OCHOBBI TEXHOJOTUH 00€3BPEIKUBAHNUS
Y YJIaBJIMBAHUSI 3aTPAZHSAIOIINX BEIIECTB;

- BHIBI W OCHOBHBIE TEXHHYECKHE XapaKTEPUCTUKH HSKO3AIUTHOTO
000pyIOBAHUS;



- 33]]7a4¥ ¥ METOJOJIOTUIO TIPOBEICHUS PACUETOB MPOTOYHOTO SKO3AIMUTHOTO
000py10BaHUS.

Ymern:

- HWCIIOJIB30BaTh O3TH 3HAHMS JUI JKCHEPUMEHTAJIBHOIO ONPEIEICHUS
KOHLIEHTpauui 3B 1o 3a1aHHON METOAMKE;

- HCHOJIb30BAaTh OTWU 3HAHUA JUI OKCIIEPUMEHTAIBHOTO OIPENEIICHUS
TEXHOJIOTHYECKHUX XapAKTEPUCTHK IPOLECCOB 00E€3BPEKUBAHUSA U OUUCTKH OT 3B;

- HCIOJNb30BaTh 3TH 3HAHUS TMpPH Pa3pabOTKE 3KO3AIMUTHOW MPOCKTHOU U
paboyeil TOKyMeHTaluu;

- oQOopMIIATh  3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE palbOThl B
COOTBETCTBUM CO CTaHAApTaMU, TEXHUYECKUMU YCIOBUAMHU U JAPYTUMH
HOPMAaTUBHBIMH TOKYMEHTAMHU.

Baajgers:

- HaBBIKAMHU pacyeTa KOJUYECTBa BBLIOPOCOB MU COPOCOB 3arpsi3HSIOUINX
BEIIIECTB 10 TUIIOBBIM METOUKAM;

- HaBBIKAMH pacyeTa W TMOJ0Opa THIOpa3Mepa OTACIbHBIX BHIOB
AKO3AIIUTHOTO 000PYAOBAaHUS B COOTBETCTBUM C TEXHUUECCKUM 3aaHUCM.

3. O6beM TUCIUTIIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIMHBI (MOIYJIIA).

OOmiast TpyAOEMKOCTh JUCHUUILIMHBI (MOJIyJisi) cocTaBisier 7 3.e. (252
aKaJIeMUYECKHUX yaca(oB).

3.2. O0wvem mucuurInHbBl (MOAynsi) B (OpMe KOHTAaKTHOM pabOTHI
oOyJarmmxcss ¢ MEJarorMYeCKUMH  padOTHUKaAMU U (WIKM)  JIHUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHON MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MTPOBEICHUH YUeOHBIX 3aHATHH:

KonnuecTBo 4acos
Tun yueOHBIX 3aHATUI Cemectp
Bceero
Ne6 Ne7
KonraktHas paboTa rpy NpoBeIeHUHN YU€OHBIX 3aHATHI (BCETro): 122 58 64
B ToM uucne:

3aHATHS JIEKIIMOHHOTO THUIIA 62 30 32
3aHATHS CEMUHAPCKOTO THUTIA 60 28 32

3.3. O6bem aucHUIUIMHBL (MOAYNsI) B (OpME CaMOCTOSATENBHON pabOThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOW pabOThl OOy4aromuxcsi C



MeJarornaecKuMy paboTHUKAMH U (WJI) JTUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aiun
oOpa3oBaTeNbHON  MpOrpaMMbl HA  HMHBIX  YCJIOBHUSIX, I@pPU  TMPOBEICHUU
MPOMEKYTOUHOM aTTecTauu cocrapiser 130 akageMuyeckux yaca (0B).

3.4. IIpu oOy4yeHHH MO WHIMBHIyAIIbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOy4YeHHUH, 00bEM NHUCIMIUIMHBI (MOIYJIS) MOXET OBITh peaan30BaH
MOJTHOCTBIO B (hOpME CaMOCTOATEIHHOU paboThl 00yJarommxcs, a Takxke B (Gopme
KOHTAKTHOM paboThl OOyYarOlUXCA C MEJAarorMYeCKUMU paOOTHUKAMU W (WJIH)
JUIAMU, TPUBJICKAEMBIMHU K pealu3aiii 00pa30BaTeNbHONW MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAIINH.

4. ConeprkaHue JUCHUTUIMHBI (MOIYJIIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JISKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE
n/m

1 |[Tepssrii cemectp. Paznen 1. Microunuku 3arpsisHeHuid. ICTOYHUKY U 3arpsA3HAIONINE
BeniecTBa (3B) npeanpusTuii mo 700pYe MHHEPAIBHOTO CHIPBS, METAJUTYPTHUH,
MalIUHOCTPOEHHUSI.

Kpatkoe coneprkanue:

- XapaKTepUCTHKA TEXHOJIOTHH U 000PYIOBaHUS,

- coCTaB BBIOPOCOB, COPOCOB, OTXO/IOB;

- a0COIIOTHOE W/WiIN YACIBbHOC KOJINYCCTBO 3arpsA3HAIOIINX BCHICCTB.

2 Hcrounuku u 3arpA3HAOIINC BEIICCTBA HpeI[HpI/IHTI/Iﬁ XUMHYECKON U Heq)TeXHMquCKOﬁ

MMPOMBINIJICHHOCTH, CCJILCKOT'O X035MCTBA U TpaHCIIOPTA.
Kparkoe conepxanue:

- XapaKTepUCTHKA TEXHOJOTHH U 000pyAOBaHMUS;

- cocTaB BBIOPOCOB, COPOCOB, OTXO/IOB;

- aOCOJIIOTHOE M/WIJIH YAETbHOE KOJMYECTBO 3arps3HAIOIINX BEIIECTB

3 |3arpsi3HEHHS OT 00BEKTOB TEIJIOIHEPTETHKH.

Kpatkoe conepxanue:

- COCTaB BBIOPOCOB M OTXO/I0B IIPU CXKUI'AHUH TOIUINBA;

- ycioBus 00pa3oBaHusl, CBOWCTBA U HAMpaBJIeHUs BpeaHOTro Bo3neicTeus Ha OC;
- MUKPOIIPUMECH B JIBIMOBBIX I'a3axX U TBEPJAbIX NPOAYKTaX CrOpaHUs TOILUINBA,

- BEIOPOCHI IIPY XPaHEHUH TOTIJIMBA U ITBUICHUE 30JI00TBAJIOB;

- TCXHUYCCKNE HOPMATUBBI BI:.I6pOCOB KOTJIOB,

- TEXHOJIOTHYECKHE CIIOCOOBI CHIKEHHUS BI)I6pOCOB KOTIJIOB.

4  |Pazgen 2. 3anuTa aTMoChepHI.
OO0mue moHATHSI.

Kpatkoe conepxanue:

- KIlaccu(uKanys BHIOPOCOB;

- MaccoBas 1 00beMHas KOHIIEHTpanuu 3B;
- HOpMUPOBaHHUE pUMecei aTMochepsr;

- mpeAenbHO JomycTuMbIi Beiopoc (IT/IB);
- paccemBaHUe BBIOPOCOB B aTMOc(epe.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

CBoiicTBa M XapaKTEPUCTUKHU a3POAUCIIEPCHBIX CUCTEM.

Kpatkoe coneprxkanue:

- croco0bl 00pa30BaHUsI U BUIBI a9POB3BECEH;

- TBEP/IbIC OTXOBI U BBIOPOCHI KOTJIOB,;

- pa3Mep YaCTHII IbLIH, XapaKTEPUCTHKH AUCIICPCHOCTH;

- (paxuusi, MaccoBasi 1015 (pPaKIKH, MONHBIH IPOXO/T;

- 3aKOHBI PACIIPEACIICHNS MacChl IBUIH 10 pa3MepaM YacTHII;

- GPM3HKO-XUMHUYECKUE CBOICTBA YacTHI (INIOTHOCTB, CIIUIIAEMOCTh, CMaYHBaCMOCTh, JJIEKTPO3apsHKEHHOCTD,
YIETIBHOE JIEKTPOCONPOTUBIICHHUE CIIOS TIBLUIH).

VYaBnuBaHK€e a3pO30JIbHBIX YACTHII.

Kpatkoe coneprxanue:

- KJaccuduKaIys NbUICYJI0BUTENCH;

- 001I11e TeXHUUECKUE XapaKTePUCTHKH MbIICYI0BUTENCH;
- (huznuecKre OCHOBBI MPOLIECCOB 00ECIBUINBAHUSL.

CYXI/Ie MCXAaHUYCCKHE MbIICYJTIOBUTCIIN.
Kpatkoe coneprxanue:

- TPaBUTALIMOHHBIE MBIIEOCAIUTENY;

- CKOPOCTb CEIUMEHTALIH;

- MUHUMAJIbHBII pa3Mep yIaBIUBAEMbIX YACTHIL;
- (hpaKkLMOHHAS CTETIeHb OUYUCTKH;

- TEXHOJIOTHUECKHUE NTapaMeTPBI.

I/IHepHI/IOHHbIe MbUICYJIOBUTCIIN.

KpaTKOG COACpIKaHUE:

- ’KaTIO3UMHBIN MBUICKOHLICHTPATOP. prrma JKAITO3U-ITUKIIOH;

- MacCOBBIE OallaHCHI IBLUIN U CTEIEHb OYUCTKU. TeXHOIOTHUECKHE apaMeTphl;
- CTCPIKHCBLIC IBUICYJIOBUTEIIN,

- HUKJIOHBI OAJUHOYHBIC, TPYIIIIOBBIC U 63Tap€l7[HBI€;

- BBI60p TUIIA U paCYCT HHUKIOHOB;

- BUXPEBBIC NBUICYJIOBUTECIIN, TbIMOCOC-TIBIJICYJIOBUTEIIb,

- CpPaBHCHUEC, TOCTOMHCTBA U HEAOCTATKU MHECPIITUOHHBIX HLIHeyHOBHTeHefI.

OUIBbTPBL.

KpaTKOC COACpIKaAaHUE!

- KJ'IaCCI/I(I)I/IKa]_II/IH 1 paCUCTHbIC TCXHOJIOTUICCKUEC ITapaMCTpPBhbI, q)HJILTpOSJIEMeHTLI;
- HeﬁCTByIOLuﬂe MEXaHHU3MBbI O6GCHLIJ'II/IBaHI/I$I;

- OCHOBBI pacyeTa (HIbTPOB;

- 0COOEHHOCTH YyjaaBJIMBAHWA TyMaHOB. TyMaHoyHOBI/ITCHI/I.

10

MOKpBIC MbUICYJIOBUTCIIN.

Kpatkoe coneprkanue:

- cIt0coOBI OpraHN3alui KOHTAKTa (a3;

- OCHOBHBLIC THUIIBI arlrapaToB, JOCTOMHCTBA U HEAOCTATKH,
- pacuert razonpombiBareinisa Bentypu.

11

OneKTpoPUIBTPHI.

KpaTKOC COACpIKaHUE:

- (hu3nUecKre OCHOBBI AIEKTPOPHUIBTPALIIH;

- CTCIICHb OYUCTKHU B BHCKTPO(bI/IJ'II)Tan;

- THIIbI SHGKTpOCI)I/IHI)TpOB " IOBBINICHUEC CTCIICHU OYHUCTKH,
- ICPCHECKTUBHBIC METOJAbI 1 MCXaHU3MbI 00CCIIBUINBAHUS.

12

CopO1HOHHBIE METO/IBI OYUCTKH OT MApO-Ta30BBIX BEIOPOCOB.
Kpatkoe conepxanue:
- (pU3HKO-XUMHYECKUE OCHOBBI COPOLIMOHHBIX MPOIECCOB: abCOpOLus, ancopOIHsi, HOHHBIA OOMEH;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- TunBl a0copOepoB U cITOCOOBI OpraHU3aIlui KOHTAKTa, OCHOBEI pacueTa abcopOepos;

- a7IcOpOEHTHI, MX CBOWCTBA M TEXHOJIOTHYECKUE XapaKTEPUCTHKHU, CIIOCOOBI pereHepalyy;
- KOHCTPYKIUH aacopOepoB, OCHOBBI pacueTa;

- IPUMEPBI IPUMEHEHHS COPOLIMOHHBIX TEXHOJIOTHH 04ncTKH oT SO2;

- IPUMEHEHNE HOHUTOB JUISl OYUCTKH XOJIOJHBIX F'a30BBIX BEIOPOCOB.

13

TepMI/I‘ICCKI/IC METOJAbI OYHMCTKHU I'a30BbIX BBI6pOCOB.

Kpatkoe coneprkanue:

- BEICOKOTEMIIEPATypHOE CKUTAHUE OPTaHUYECKUX 3arpsA3HEHUH, TEPMOOKHUCICHHUE C ITOJIOTPEBOM;
- 030HHBIEC TEXHOJIOTHH;

- KaTaJINTUYECKOE BOCCTAHOBIICHUE U OKUCIICHUE;

- BUJIBI KaTaJIU3aTOPOB U UX CBOMCTBA;

- KaTaJINTUYECKOE U HEKAaTAJINTUUECKOE BOCCTAHOBJICHHE OKCHIOB a30Ta aMMHUAKOM;

- 00e3BpeXKMBaHUE OTXOIAIINX Ia30B ABUraTeseil BHyTPEHHEr0 CTOPaHHUs.

14

Bropoii cemectp. Paznen 3. 3ammra rugpocdepsl. O01mue cBeIeHus 0 BOAOOTBEICHUU.
Kpatkoe coneprkanue:

- CUCTCMBbI BOZ[OCH36)K€HI/IH 1 BOOAOOTBEACHUSA Hpe,[[HpHSITPIﬁ;

- OCO6eHHOCTI/I JKCJIC3HOAOPOIKHBIX Hpe,I[HpI/IﬂTI/Iﬁ KakK HOTpe6PITCJ'IeI>i BOJBI,

- KJ'IaCCI/Iq)I/IKa]_II/IH, COCTaB M CBOMCTBA CTOYHBIX BOA,

- [IpaBHJia BbIITYCKa CTOYHBIX BOJ HpCZ[HpI/IﬂTI/Iﬁ B rOPOACKYHO KaHAJIN3allUO U BOOOCMBI.

15

[TpenenbHbIN gOMycTUMBIH cOpoc 3B.

Kpatkoe conepxanue:

- HOPMHUPOBAHHE Ka4eCTBa BOJIBI BOJIOEMOB;

- mpeaensHOo gomyctumblidi copoc (ITJC) u onpenenenue pacxoa CTOYHBIX BOJ;
- pa3baBlieHHE CTOYHBIX BOJI M OIIpEICIeHHE HEOOX0IUMO CTEIICHN OYUCTKH.

16

YV nanenue u3 BOIbl MEXaHUYECKUX MTPUMECE.

Kparkoe conepkanue:

- OTCTauBaHUC, q)HHBTpaL[I/Iﬂ, L[GHTpO6G)KHO€ pa3acyeHue;

- He(bTeHOByIlIKI/I, TOHKOCJIOECBBIC OTCTOﬁHHKH, OCBCTJIMTCIIN, MCXaHUYCCKUC (bI/IJ'H)prI, OCHOBBI pacyeTa,
- TUAPOIMUKIIOHBI HAITOPHBIC U 6e3HaHOpHLIe, KOHCTPYKIIMS U OCHOBBI pacyeTa.

17

MCTOI[BI, YCKOPAOIINE BBIACICHUC TUCIICPCHBIX YaCTHUII.
Kpatkoe coneprxanue:

- KOAJICCLICHTHAas cernapalius;

- (pmorarmst 1 3nEKTPOPIOTAINS;

- ICHHAs ceraparusl.

18

XUMHYECKHUE METOIAbI OUMCTKH.

Kpatkoe coneprkanue:

- HeﬁTpanmaunﬂ IICJIOYHBIX U KHCJIBIX C6p0COB;

- PEareHTHOE OCaKACHHE TKEIBIX METAIUIOB;

- BOCCTAHOBJICHHE U OKHCJIEHHE PACTBOPEHHBIX 3arpsA3HEHIH. XJIOPUPOBAHNE H O30HUPOBAHUE CTOYHBIX BOJ;
- pacdeT MoTPeOHOCTH PEAareHTOB.

19

Du3uko-xuMHU4YECKUe METOAbBI OYUCTKH.

Kpatkoe conepxanue:

- METOJIBI Pa3pYIICHUS YCTOWYHBBIX CYCIICH3UI U SMYJIbCHIA;
- KOATyJISALUs, SIEKTPOKOAT YIS,

- QUIOKYyISAIIHSA.

20

MCTO,[[BI yAaJICHUS PAaCTBOPCHHBIX OPraHUYCCKUX U HCOPraHNYICCKHUX BCIICCTB.

Kpatkoe conepxanue:

- HOHHBI 0OMEH, COPOIIHS, YKCTPAKITHS;

- MEMOpaHHBIC TEXHOJIOTHH: DJICKTPOAHAIN3, 00PATHBIH 0CMOC. MeXaHU3MBI pa3lielicHUs, alapaTypHOe
odopMIICHHE, OCHOBBI PacyeTa, 0COOCHHOCTH YKCILTyaTalluH.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

21

TepMuueckrue METOIbI OUUCTKH.

Kpatkoe coneprxkanue:

- TEPMOOKHCIIUTEIbHOE 00€3BPEIKMBAHIE CTOYHBIX BOJ;

- KOHIIEHTPUPOBAHUE U BBIJCNICHHUE 3arPA3HEHUN TyTeM UCIIapEHUs, BBIMapUBAHUSA, KPUCTAJUIN3ALUH.

22

bruoxuMmyeckast O4NCTKA CTOYHBIX BOI.

Kpatkoe coneprkanue:

- aKTHBHBIN UII;

- a9poOHBIC M aHA3POOHBIE TIPOLIECCHI;

- HEOOXOANMBIE YCIOBUS U OCHOBHBIE XapaKTEPHUCTHUKH ONMOXIMUYECKON OUHCTKH.

23

buoouncrka B HNCKYCCTBCHHBIX COOPYKCHUAX.

Kpatkoe coneprxanue:

- a3POTEHKU U OMO(UIBTPBI;

- OMOIIPYABIL, TIOJISl OPOLIECHUS U (PUIBTPALUH;

- 00paboTKa 0Ca/IKOB CTOYHBIX BOJ: YILIOTHEHHE M 00€3BOKUBAHNUE, YTHIM3ALMS U JIMKBH AL,

24

Paznen 4. 3amura mutochepsl.

Kpatkoe coneprkanue:

- Knaccmlml(am/m OTXOJ0B,

- HOpPMHPOBAHHUEC KAa4CCTBA IMMOYB;

- HOpPMHUPOBAHUE COACPIKAHUsI BPEAHBIX BELIECTB B II0YBE;
- KJIaCChI OITIaCHOCTH OTXOJOB.

25

yTI/IJ'II/IBaI_II/ISI u nepepa60TI<a OTXO40B.

Kpatkoe conepxaHnue:

- IepBUYHAS ¥ BTOPUYHAS YTHIM3ALMS 0TX010B. [IprMeph! NepBUYHOM yTHIIN3aNH.

- BTOpHYHAs IepepaboTKa 0TX0/10B. MexaHn4eckast 00paboTKa.

- o0oramieHne 0TX0/10B: TPaBUTAIMOHHBIH, 3JI€KTPOMArHUTHBIN, (DIIOTAIIMOHHBIA METOIbI.

26

DU3BNKO-XUMUYECKOE METOIbI BBIJICICHUS KOMIIOHEHTOB OTXO0B.
KpaTKoe COACpIKaAaHUE!

- METOJbI CYLIKHA OTXOJOB;

- BUJIbl CYIIMJIOK.

27

O6C3Bpe)i(I/IBaHI/Ie U JUKBHUAAIIUA OTXOOAO0B.

Kpatkoe conepxanue:

- cxxuranue otxo/10B. CriocoObl CKUTaHus ¥ BUJIBI YCTAHOBOK;

- MUPOJIU3 OTXOJIOB;

- cOop, CKIaMPOBaHNE U 3aXOPOHEHUE OTXO/I0B Ha CBAJIKaX M MOJIHWIOHAX.

28

Oumncrka 3ar PASHCHHBIX TPYHTOB.

Kpatkoe coneprkanue:

- OIICHKA 3arPsS3HEHHOCTH [T0YB;

- TEXHHUKA U TEXHOJIOT'MSI OYMCTKH IT0YB 0e3 BBICMKH,
- TEXHOJIOTHH OYHCTKHU C BEIEMKO TpyHTa.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

HaunmenoBanue mabopatopHbIX paboT / KpaTKOe CoAepKaHNE

OrnpezenieHre KOHIICHTPAIMK THOKCH 1A CEPBI B BO3AYXE

B pesynbTate BhINOIHEHHS 1a00paTOPHON paboThI CTYIEHT NPHOOPETaeT YMEHHE ONPEACIIATh KOHIICHTPALUH
3B.




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

Omnpenenenue nokasarenei cocrasa v pH npo1yBouHo BOJbl KOTJIOB
B PE3YIbTATC BBINIOJIHCHUSA na60paTopH017I pa6OTLI CTYACHT npn06peTaeT YMEHUE OINPCACIIATL KOHIICHTPpAIIun
3B u pH BoxsI.

OHpe,I[eJ'ICHI/IC 3allbJICHHOCTHU BO31yXa
B pe3ynbTate BRINOIHEHUS Ta00paTOPHOI pabOTHI CTYJCHT MPUOOPETCHHE YMEHUS OTIPEACTSTh
KOHIIeHTparn 3B.

OmnpeneneHne JUCTIEPCHOTO COCTaBa MBUTH
B pesynbTate BRITOTHEHHS 1a00paTOPHON pabOTHI CTYIEHT MPHOOPETAET YMEHHUE ONIPEACTATh
TEXHOJIOTHYECKHE XapaKTEPUCTHKH IPOIECCa OUUCTKH.

OHpe,I[CJ'ICHI/IC InapaMeTpoOB 3aKOHa paCpeCaAcICHU MAaCChI ITbUIX 110 pasMepaM YaCTHUIL
B pesynbraTe BhIMONHEHUs 1a00paTOPHOI pabOThI CTYJEHT UCIONIB3YET 3HAHUS U MOJy4YaeT XapaKTepUCTUKU
MIBUTH, HEOOXOAUMBIE ISl pa3pabOTKU SKO3AIUTHON TIOKYMEHTALIUH.

Onpenenenne Kaxymencs: ¥ HaCBITHOW TUNIOTHOCTHU TBUTH, K03 (DUITEHTa TTOPO3HOCTH

CJIOs IIBbIIIN
B pesynbTate BBITOTHEHHS 1a00PAaTOPHOH pabOTHI CTYJEHT HCIIONIB3YET 3HAHUS U TOJTyJaeT XapaKTePUCTHKA
IIBUTH, HEOOXOANMBIE IS pa3pabOTKU 3KO3AIUTHON TIOKYMECHTALNH

Bocnonnenue MMPOMYHICHHBIX pa60T, OIIPOC 110 pe3yJibTaTaM BBIITOJIHCHHBIX pa60T
B pesynbraTe BhINONHEHHUS J1aOOPATOPHOIT pabOTHI CTYACHT MPUOOpETaeT yMeHHe 0(OPMIISTh 3aKOHUSHHBIE
paboTHI.

OHpe,I[eJ'ICHI/IC MoKazaTelieil cocTaBa CTOYHBIX BOJ: 06ma;1 H_leJ'IO‘lHOCTB/KI/ICJ'IOTHOCTL, pH,

CBOOOTHBIN XJIOP
B pe3ynprate BRINOIHEHUS Ta00paTOPHOI pabOTHI CTYICHT MPHOOpEeTEHHE YMEHUS OTPEICTSTh
KOHUEeHTpauuu 3B.

VYcpeanenue coctaBa M B3auMHasi HEUTpaIn3aIus CTOYHBIX BOJT
B pesynbTarte BRIIOTHEHUS Ta60paTOPHOIT pabOThI CTYEHT MPHOOpETaeT yMEHUE OIPEACTIAT
TEXHOJIOTMYECKHUE XapaKTEPUCTUKU IIPOLECCA OUUCTKH.

10

OHpeHeHeHI/IC CBOMCTB M TE€XHOJOTHYECKUX XapaKTCPUCTHUK (I)I/IJIBTpoaHTpaI_II/ITa
B pe3ynprare BRIIOIHEHHUS T1a60paTOPHOIT paboThI CTYACHT MPHOOPETAaeT yMEHUE OIPEAETIATh
TEXHOJIOTMYECKHUE XapaKTEPUCTUKU IIPOLECCA OUUCTKH.

11

OcBetsieHHE BO/IbI Ha (PUIIBTPE C ECUAaHOH / aHTPALIMTOBOM 3arpy3Koit
B pe3ynprarte BRIOTHEHHUS 1a00paTOPHOI pabOTHI CTYIEHT MPHOOpPETaeT YMEHHE OIPEICIIATh
TCXHOJIOTMYCCKUC XAPAKTCPHUCTUKHU IIPOIIECCa OUUCTKHU.

12

HCP’ITpaHHSaHHH KHUCJIBIX CTOYHBIX BOA C OCAXKACHUECM TAXKCIIBIX MCTAJIJIOB
B pesynprarte BRIIOITHEHHUS Ta00paTOPHOIT pabOThI CTYASHT MpHoOpeTaeT yMEeHHE OIPEACTATh
TEXHOJIOTMYECKHUE XapaKTEPUCTUKU IIPOLECCA OUUCTKH

13

OrnpeneneHne ONTUMAIbHOMN 1036l KOAryisiHTa. QIIOKyIsanus 3arpsa3HEHUN BOIbI
B pesynbTate BBIIOIHEHHS 1TA00PATOPHOH pabOThl CTYEHT MPHOOPETAET YMEHHE ONPE/IEIISTh
TCXHOJIOTMYECKUC XAPAKTECPHUCTUKHU IIPOIIECCa OUUCTKU.

14

MeTtoapl onpeiesieHus: COpOIMOHHON €MKOCTH HOHUTOB
B pesynprarte BRIIOTHEHUS Ta00paTOPHOIT pabOThI CTYSHT MpHoOpeTaeT yMEeHHE OIPEACTATh
TEXHOJIOTUYECKUEC XAPAKTECPHUCTUKU MPOIECCA OUUCTKHU.

15

Bocnonnenue MMPOMYHMICHHBIX pa6OT, OIIPOC 110 pe3yJibTaTaM BBIITOJIHCHHBIX pa60T
B pe3ynbrare BhIMOTHEHHS 1a00PaTOPHOH pabOTHI CTYACHT IPHOOpETaeT yMeHUe 0(hOPMIIATH 3aKOHICHHBIE
paboTHI.

[IpakTrueckue 3aHATHS




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

[lepBerii cemyctp. Onpenenenne o0beMa ABIMOBBIX Ta30B U OTPEOICHUS TOILUINBA

B pe3yabTare pa6OTI)I Ha MPaKTUYCCKOM 3aHATUUN CTYACHT 3aKPCIUISACT HABBIK BBITIOJIHCHUA !

- TCXHUYCCKUX PACUCTOB C)KMT'aHUS TOIIJIUBA,

- OMPCACIICHUA HOMUHAJIBHOTO pacxXxo/ia TOIJIMBA KOTJIOM 1 I'0OJOBOT'O HOTpe6JleHI/I$I TOIJIMBA KOTEJIBbHOM.

PacueT MakcMMaJIbHBIX PA30BBIX U T'OJIOBBIX BHIOPOCOB 3B KOTEIHHOM MaJIol MOIITHOCTH
B pesynprare paboThl Ha IPAKTHUECKOM 3aHSATHH CTYACHT BEIpaOaThIBaeT HaBBIK pacdeTa BEIOPOCOB:

- OKCH/a U JUOKCHIA a30Ta;

- OKCHJIa YTIIepo/ia;

- CEpHUCTOIO aHTUJIpUA.

PacueT MakcMMaJIbHBIX Pa30BBIX U T'OJIOBBIX BEIOPOCOB 3B KOTENHHOM MaJloi MOIITHOCTH
B pesynbraTe paboThl Ha MPAKTHYECKOM 3aHSATHH CTY/ACHT BhIpa0aThIBaeT HABBIK pacuyeTa BHIOPOCOB:

- OeH3anupeHa,

- Ma3yTHOM 30JIbl B IIEpECUETE HA BaHAUN.

OnpeneneHne MUHUMAIBHO HEOOXOAMMON BBICOTBI JIBIMOBOM TPYOBI

B pe3yiabTaTre pa6OTLI Ha MPAKTUYCCKOM 3aHATUU CTYACHT BBIpa6aTBIBaeT HaBBbIK pac4deTa BLI6pOCOBZ
- JIeTy4eH 30J1bl;

- KOKCOBOI'o ocrartka.

Pacuer mapaMeTpOB 3aKOHA PpACTIPCACIICHHUA MACChl YaCTHULl YHOCA TBCPAbIX IIPOAYKTOB

CropaHuys TOIIJIMBA I10 pasMEpaM.

B pe3ynbraTe BBITONHEHHUS IPAKTHYCCKON pabOThI CTYICHT 3aKPEIUIAET YMCHUE BHIYHUCIISTh TApaMETPhI
3aKOHa pacnpeeNieHus MacChl YaCTUILl YHOCA TBEP/BIX IPOAYKTOB CTOPAaHUs TOILINBA:

- MEJIMaHHBIN pa3Mep YacTulLl;

- CPEAHEKBAJAPAaTUYHOE OTKIIOHEHHE B 3aKOHE PACIIPEACICHUS.

Ornpezenenne TunopasMepa u mo100p 30J0yI0BUTENS (LIUKIOHBI TPYITIOBBIE WITH
OaTapeiiHbie):

B PE3YIbTATC BBINIOJTHCHUSA HpaKTH‘ICCKOﬁ pa6OTI>I CTYACHT BBIpa6aTBIBaGT HaBBIK:

- OOCHKHU 00BEMHOTO pacxosia ra3oB OT KOTJIa,

- OTIpe/IeNIeHUs] TUTIOpa3Mepa 30J10YJIOBUTEIIS;

- pacucTa a3pOANMHAMHNYCCKOT'O COIMPOTUBJICHUA U 3aTpaT dHCPIUU HA €TI0 MPOKAYKY,

- OOCHKHU MaKCHMaHLHOﬁ nu Cpe}:[He:)KCHHyaTaHHOHHOﬁ CTCIICHU OYHNCTKH.

MuHuManbHO He00XO0MMast BBICOTA JBIMOBOM TPYOBI IO YCIOBUAM paccenBanus 3B.
B PE3YIbTATC BBIIIOJTHCHHUSA HpaKTH‘ICCKOﬁ pa6OTI>I CTYACHT BLIpa6aTLIBaGT HAaBBbIK:

- OIICHKH 00BEMHOTO Pacxojia Ta30B Yepe3 YCTbe ABIMOBOH TPYOHI,

- OIICHKH W BHIOOpA JHaMeTpa YCThs TPYOHI;

- pacu€Ta MUHUMAJIbLHO HeO6XOHHM017I BBICOTBI ﬂLIMOBOﬁ pr6I)I.

KoauduecTBO 1 Ka4eCTBO CTOYHBIX BOJ KOTEJIbHOM Malloi MOIIIHOCTHU
B pe3ynpTare BRIIOTHEHUS MPAKTHYECKON paObOTHI CTYIEHT BBIpa0OaThIBAET HABBIK OIPEeIICHI COPOCOB
3arpsA3HAIOLMX BEIECTB 110 TUIIOBBIM METOJUKAM.

Bropoii cemectp. TeXHOIOTMM CHUKHUS BEIOPOCOB THOKCHIA CEPBI.
B PE3YIbTATC BBINIOJTHCHUSA HpaKTH‘ICCKOﬁ pa6OTLI CTYACHT pa3BUBACT YMCHHC MCIIOJIb30BaTh 3HAHUS IIPU
pa3paboTKe SKO3aIUTHOM MPOEKTHON JIOKYMEHTALUH.

10

O0e3BpekrBaHNe BEIOPOCOB OKCHJIOB a30Ta.

B PEIYNbTATE BBITIOJTHECHUA HpaKTH‘IeCKOﬁ pa60TI)I CTYACHT pa3BUBACT YMCHUEC UCIIOJIb30BATh 3HAHUA JJIA
OLIEHKH Pacxo/ia PeareHTOB B MpoIeccax:

- KaTaJITUTHIECKOTO BOCCTAHOBJICHHS OKCHIOB a30Ta aMMHakoM (TexHoiorus CKB);

- HEKaTAJIMTUIECKOTO BOCCTAHOBIICHHSI OKCHIOB a30Ta aMmMuakoM (texaonorus CHKB).

11

OcCHOBHBIE TIOHATHS U OTIPEJICIICHHS: MaccoBasi KOHIeHTpanus 3B; 6anancer Bob 1 3B.
B pesynbTate BHINOIHEHHUS NPAaKTHYECKON pabOThI CTYIEHT PHOOpETaeT yMEeH!s, He0OXOIUMBIE TIPH
o OpMIICHUN 3aKOHYCHHO PabOTHI.




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

12

OCHOBHBIE TTIOHATHSA U OIIPCACIICHUS: ITOKA3aTCJIN COCTaBa CTOYHBIX BOJ; CTCIICHb OYHUCTKHA
B pesynbTate BBINOIHEHHS TPAaKTHYECKON pabOThI CTYICHT IPHOOpETaeT YMEHNUs, HEOOX0AUMBIE PU
odopmIleHNN 3aKOHYEHHOH PabOTHI.

13

Cyrounblii copoc 3B nmapoBoii kotenbHOH. KonraecTBo mporyBouHOM Bobl. COCTaB M

CYTOYHBIN cOPOC COJICH OT HEMPEPBHIBHOM MPOTYBKH KOTJIOB
B pesynbTate BBITOTHEHHUS TPAKTHIECKONH pabOTHI CTYICHT HCIIONB3YET 3HAHMS IIPH Pa3padoTKe
9KO3ALIUTHBIX MEPOTPHUATHH.

14

Cytounslii copoc 3B napoBoit koTenbHOoi. CyTOYHBI 00bEM CTOYHBIX BO/T
BOJIOTIOATOTOBUTENbHOM ycTanoBKH (BITY). CocTaB u cyTouHblit cOpoc coliel, mpoBepka

BO3MO’KHOCTH BBIITYCKa X B APCHAX 0e3 OYMCTKH.
B pesynbraTe BHINONIHEHUS IPAKTUUECKON pabOTHI CTYJICHT UCIIONIB3YET 3HaHHs PH pa3paboTke
9KO3aLIUTHBIX MEPOIPHUITHIH.

15

preI[HeHI/IC CcoCTaBa CTOYHBIX BOJ
B pesynbTate BBITOTHEHHS NPAaKTHIECKONH pabOTHI CTYICHT HCHONB3YET 3HAHUS ITPU pa3paboTKe
9KO3aLIUTHOHN MPOEKTHOH TOKyMEHTAIIH.

16

Onpenenenre He0OXOIMMON CTENIEHN OYUCTKH MPU BBIITYCKE CTOKOB B PEUYHOI BOJIOTOK.

KoadduumeHT cmemenus 1 KpaTHOCTh pa30aBICHUsI CTOYHBIX BOJI BOJOW BOJIOTOKA
B pesynbTaTe BHINONHEHHS IPAKTUIECKOI pabOThI CTYACHT UCIOIb3YyeT 3HAHUS IpU pa3paboTke
9KO3aLIUTHBIX MEPOIPHUITHI.

17

OnpezneneHyre HeOOXOUMOMN CTENIEHH OUYUCTKH MPH BBIITYCKE CTOKOB B PEUHON BOJIOTOK:
max JIOIyCTHMasi K OTBEJICHHIO KOHIIeHTpanus 3B; pacuer min He0OX0IMMOH CTENIEHH

ounctku 3B; npenensHo gonyctuMslil copoc (I1JIC) 3arps3ustomux BemecTs
B pe3ynpraTte BRINOTHEHUS MPAKTHYECKON paOOTHI CTYICHT UCIOIB3YeT 3HAHUS TIPU pa3padoTke
9KO3ALIUTHON IPOEKTHON TOKYMEHTALIUU.

18

Pacuer O60p0THOI>'I CUCTCMBI BOI[OCHa6)KeHI/I$I aBTOMOMKH: TIOMCK HCO6XO,ZLI/IMBIX
HOPMAaTUBHBIX NAHHBIX; pacuyecT HOTpC6J’IeHI/I$I BOJBI 1 pacxoga BOJbI B o60p0Te; pacyeT

ycpez[HeHHoﬁ KOHIOCHTpAIUHU 3arpsA3HAOIMINX BEIIECTB HA BXOAC CHUCTCMBI
B pe3ynpTare BRINOIHEHUS MPAKTHYECKON pabOTHI CTyIeHT MPHOOpeTaeT yMEHHE ONPEesaTh
TEXHOJIOTMYECKHUE XapaKTEPUCTUKU IIPOLECCA OUUCTKHU.

19

[Iponomkenue pacyeTa 000POTHON CUCTEMBI BOJIOCHAOKEHHSI aBTOMOMKH: pacueT

OTCTOMHHUKA C OJIOKOM TOHKOCIOE€BOI'O OTCTaNBaHUS
B pesynbTate BBITOTHEHHS NPAaKTHIECKONW pabOTHI CTYICHT BBIPaOaThIBAacT HABBIK pacdeTa u rmojgdopa
THUIIOpa3Mepa YKO3aUTHOTO 000PYI0BAHHS.

20

[Tponomkenue pacueT 0OOPOTHON CUCTEMBI BOJIOCHA0KEHUS ITYHKTa MOMKH aBTOMOOUIICH:

pacueT u BBIOOp 00opynoBaHus 2-0if u 3-eif cTyneHel OUnCTKU
B pe3ynbTate BEINOTHEHHS NPAKTHIECKOH pabOThI CTYIEHT BBIPaOaTHIBACT HABBIK pacdeTa U nogoopa
THIIOpPa3Mepa 3KO3aUTHOI0 000pyJOBaHUs.

21

PacueT nporieccoB HEUTpaNH3alluy U PEareHTHOTO OCAXKICHHSI TSDKEIIBIX METAJIJIOB (CTOKH

TraTbBAaHUYECKOTO yJacTKa JITIO)
B PE3YIbTATC BBINIOJHCHUSA HpaKTH‘ICCKOﬁ pa6OTI)I CTYACHT UCIIOJb3YCT 3HAHUSA IJI1 OLICHKU
TCXHOJIOTHYCCKUX XapaKTepI/ICTI/IK HpOHCCC& OYHUCTKMU.

22

Pacuer QJICKTPOAMUATIM3HOIO alIIpapara
B pe3ynprare BRINOITHEHHUS MPAKTHYECKON pabOTHI CTYIEHT BBIpabaThIBaeT HaBBIK pacueTa U nogbopa
THIIOpa3Mepa HKO3aMUTHOTO 000pyJOBaHHS

23

CpaBHEHHME OJTHOCTYIICHYATON M TPEXCTYIMEHYATON aJCOPOIIMU MPUMECEH CTOYHOM BOJIbI
B PE3YIbTATC BBINIOJHCHUSA HpaKTH‘IeCKOﬁ pa6OTI)I CTYACHT UCIIOJb3YCT 3HAHUA IJIA OLICHKU
TCXHOJIOTMYCCKUX XAPAKTECPUCTUK IIPOLECCAa OYUCTKU.




/ TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE
n/n

24 |OnpexneneHue Kiacca OMNACHOCTH OTXOJIOB
B PE3YIbTATC BBINIOJTHCHUA HpaKTH‘IeCKOfI paGOTI)I CTYACHT BmpaGaTmBaeT HaBBIK OMIPEACITICHUA KJlacca

OIIAaCHOCTH OTXOJ0B IT10 TUIIOBBIM MCTOJWKAM.

4.3. CamocrosiTenbHas paboTa 00y4JarOIHUXCS.

/ Bun camocrositensHOM paboTh
/1

[ToaroroBka k 1a0OPATOPHBIM pabOTaM.

HO,HFOTOBKa K IMPAKTHUYCCKUM 3aHATHUSAM.

W3yuyenue nOMOIHUTEBHON JINTEPaTypHI.

Breimonnenue KypCOBOTI'O ITPOCKTA.

IToaroToBKa K MPOMEXYTOYHOM aTTECTALIMH.

o O] M WO N|

[ToaroroBka Kk TeKymemy KOHTPOJIIO.

4.4. T[TpumepHbIN TIEpeUeHb TEM KYPCOBBIX ITPOEKTOB
BrinonHeHne KypcoBoro mpoekTa "IKoJIorus KOTeJIbHON" ClIOCOOCTBYET:

- 3aKpeIUICHHWIO 3HAaHWK 00 YCIOBUSAX O0Opa3oBaHUs, W HANpPaBICHUAX
BPEIHOTO BO3JIECHCTBUSL Ha OKPYKAIOLIYI0 Cpeay 3arps3HSOIMX BELIECTB,
00pa3yoIKXCs NPU CKUTAaHUU TOIUIMBA B KOTEJIbHBIX,

- 3aKpEIUICHUIO 3HaHUI O mpolieccax U 000pyAOBaHUU JUISl UX YJIaBIMBaHUs
U/ 00e3BpEKUBAHMS,

- Pa3BUTHIO YMEHHUS HCTOIB30BaTh ATH 3HAHUS MPH pa3pad0TKe IKO3AIMUTHON
MPOEKTHOM TOKYMEHTAINH;

- Pa3BUTHIO HABBIKOB PACUYETHOTO OMPEIeNICHHs BEIOPOCOB U cOpocoB 3B;

- IPUOOPETEHUIO HABBIKOB pacyeTa v Moa0opa HKO3aIUTHOTO 000pyAOBaHUS
JUTSI COCTaBIICHUS 00513aTETLHOTO TIPOEKTHOTO TOMa « IKOJIOTHSI 00BEKTaY.

[Tonrorosneno 29 BapuaHTOB 3aJaHU HA KypCOBOE MPOCKTUPOBAHUE MO TEME
«DKOIIOTHS KOTENbHOWY. BapuaHThl pa3nuyaroTCss TUIIOM W COCTaBOM OCHOBHOTO
o0opyaoBaHUs, BUAOM W MapKOW TOIUIMBA, 3HAYCHUEM PACUCTHBIX IOKa3zarelei
BOJIbI ICTOYHHKA.

10 BapuaHTOB 3a/IlaHUi IPUBECHBI B pa3ielic OIICHOYHBIC MaTCPUAIIBI.

5. IlepeueHp wW3AaHUI, KOTOpPbIE PEKOMEHIYETCS WCIOJIb30BaTh IpHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).



bubnuorpaduueckoe onucanue

Mecto nocryna

Beromkun A.T'. [Ipouecchl nHkeHEpHOI
3aIUTHl OKPYXKAIOIIEH CPeIbl
(TeopeTuyecKkrue OCHOBBI). YUeOHOE
nocobue. — [len3a: U3a-Bo [lens. roc. yH-
Ta, 2004. — 325 c.: ui., bubauorp. 24 Ha3B.

elib.pnzgu.rw files/eb/97xRhuXTdko.pdf

Beromkun A.T'. [Ipouecchl u annapartsl
MBIICOYUCTKU. YuyeOHoe nocodue. — [len3a:
N3n-Bo Ilens. roc. yu-ta, 2005. - 210 c.:
ni., oubmmorp. 22 Ha3B.

elib.pnzgu.rw files/eb/V7AMNI{VIo7AX.pdf

Beromkun A.I'. [Ipoueccsl u annaparTsl
ra3o04ucTKu. YuebHoe nocodue. — [lena:

Wzn-o III'Y, 2006. — 201 c.: uin.,
oubrorp. 27 Ha3B.

echemistry.rwassets/files/books/ekologiya/

Beromkun A.T'. [Ipouecchl u annapatsl
3amuThl THApochepsl. YueOHoe mocodue
[Tensa: U3n-Bo Ilens. roc. ya-ta , 2004.-
188 c.: mi., oubmuorp. 28 Ha3B.

elib.pnzgu.rw files/eb/

Beromkun A.I'. 3amura nurocdepsl oT
0TX0I0B. YuyebHoe rocobue.- [Tensa: Usn-
Bo [lens. roc. yu-ta , 2004.- 189 c.: un.,
oubnuorp. 24 Hazs.

akvapromproekt.ruyupload/iblock/838/vetoshkin-
a.g

«DKoI0orus KoTelnbHON». MeToauueckue
YKa3aHUs K KypCOBOMY U JTUILIIOMHOMY
MIPOEKTHUPOBAHMUIO 1JIs1 OaKaIaBpOB CIEll.
[Tpomsinennas TemnosHepretuka/ A.C.
Cenusanos, JI.A. Boponosa; MUUT. Kad.
TemnosHepreTuka *ene3HoJ0pOKHOTO
tpaHcnopra.- M.: MUUT , 2012.- 54 c. —
bubnuorpad.: ¢.53.

librari.miit.ru/e-book-librari/, Bubmuoreka kad.
TT.

Omnpenenenne BHIOPOCOB 3arpsi3HAIOIINX
BEIIECTB KOTEIHLHOU ¢ KOTJIAaMU MaJIoi
MOIIHOCTH: MeTonnyeckue yka3aHus K
KypCOBOMY U JUINIOMHOMY
npoektupoBanuto / H.b. I'opsukun, A.C.
Cenuanos; Kad. Tenmosnepreruka
KEJIE3HOJOPOKHOTO TpaHcHopTa.- M.:
MUUT, 2005.- 26 c.

librari.miit.ru/e-book-librari/; Bubnuoreka
UTTCY

CenuanoB A.C., Boponona JI.A. CBoiicTBa
a’pO30JIbHBIX YAaCTHII U 3aIUTa aTMOC(hEepbl
OT IBUTH: Y4eOHO-MEeToIn4ecKoe mocooue
K J1a00paTOpHBIM paboTaM MO AUCIUIIIUHE
«VICTOYHUKHY 3arpsA3HEHUN U TEXHUYECKUE
CpEeZACTBA 3aIUThl OKPYXKAIOLIEH CPebl». —

librari.miit.ru/e-book-librari/




M.: PYT (MUUT), 2020. - 38 c.,
Ooubmmorp. 7 Ha3B.

9 Cenusanos A.C., Boponona JIL.A. librari.miit.ru/e-book-librari/
[Toka3zaTenu KauecTBa U METOJIbI OYUCTKH
CTOYHBIX BOJI: YUeOHO-METOJUECKOE
rocoOue K J1abopaTopHBIM paboTaM 1o
mucuuIuinHe «CTOYHUKY 3arpsi3HEeHUH U
TEXHUYECKHE CPEICTBA 3AIIUTHI
OKpy»karolen cpens». — M.: PYT
(MUMUT), 2018. — 48 c.- 6ubnmorp. 4 Ha3B.

6. IlepedeHp COBpeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

http://library.miit.ru/ - snekTpoHHO-OMONMOTEYHAass cuctemMa HaydHo-
TexHu4eckoi oudamorexku MUNT.

http://elibrary.ru/ - Hay4HO-371€KTpOHHAs OUOJIMOTEKA.

[TouckoBeie cucteMsl: Yandex, Google.

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIo
IPOrpaMMHOr0 OOecrnedeHusi, B TOM YHCIE€ OTEYECTBEHHOrO MPOU3BOJCTBA,
HEO0OXOMMOTO JIJI OCBOCHHMSI TUCIIUIUTAHBI (MOTYJIf).

[Ipu mpoBeneHnn y4eOHBIX 3aHATHI 1O AucuuiuiiHe «VcTOUHHMKYM 3arpsi3He-
HUASIT M TEXHUYECKHE CPEICTBA 3aIlUTHl OKPYKAKOMIEH CpeapD» HCHOJIb3YIOTCA
BO3MOKHOCTH nporpaMMmHoro naketra Microsoft Office.

8. Omucanue MaTepHAIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON IS
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

OcHOBHasl  JIGKIIMOHHAs ~ ayJUTOpUs  0OOpyIOBaHA  MYJIbTHMEIUWHBIM
KOMILJIEKCOM.

JlaGopatopHble pabOThl MOPOXOASIT B  ayAUTOPUM,KOTOpas CHaOKeHa
o0opyoBaHHEM U TTpUOOpaMu yueOHOTO Ha3HAYCHUS:

YyebHoe 0b6opyoBaHue:

- 4 cTona iJig TUTPOBAHMS,

- 6 XMMCTOJIOB JIJIsl BBITIOJIHEHUS PadoT,

- BBITSDKHOM mikag — 1 .,

- AKBAIUCTWILIATOP — | WT.,

- CYIIMJIbHBIN 1IKad — 2 mrT.,

- anektporneub CHOJI — 1 mirt.,




- BKCUKaTop — 3 WT.,

- 1abopaTopHas IEKTPOITUTKA — 3 IIT.,
KommbroTepHoe 1 MyJIbTUMEIUIHOE 000pYI0BaHUE:
- KOMIIbIOTEP (TI€ XPaHUTCS JIEKTPOHHAsE OMOJIMOTEKA Kypca) C IPUHTEPOM.
JlabopaTopHOE 000pyIOBaHHE U TPUOOPHI:

- aHaNIUTU4eCcKue Bechl 2(31) + 3(K)

- BJIEKTPOHHBIE J1a0. BEChI — 4 MIT.,

- OI0peTKU TUTpPOBaNIbHBIE — 12 1mIT.,

- TEPMOMETPHI JTA0OpaATOPHBIE.

- npobooTdopHOE ycTporcTBo [TYD-1 -1 mit.,

- a"nanu3atop Aanon-4100-1mT.,

- BuOponpusoa BII-30I'-1mr.,

- HA0Op KaIMOPOBAHHBIX CUT- 8CHUT,

- nonomep N-130.2M.1 ¢ anekrponamu-lmr.,

- MarHuTHas Measika- 4 mr.,

- 6710k aBTOMaTHueckoro TutpoBanus bAT15-2- 1 mir.,
- kucnopogomep AXKA- 1 mr.,

- KCTPAKTOp ¢ OJOKOM ympaBieHus-1 mr.,

- (poroxonopumerp KOK-3m- 1 mt.,

- MUHU- 3KcTpecc Jabopatopus «I[Tuenka V-xumy;

- MIMKHOMETp- 411T.,

- MEPHBIA WIMHAP- 4 1IT.,

- KoJIOOHarpeBaTeb - 3 IIIT.

Harnsigaeie mocoOust ¥ pacxoiHble MaTepHAaIbI:

- 71a00paTOPHOE CTEKIIO U KEpaMHUKa,

- XUMPEaKTHUBHI,

- HHIUKATOPBI,

- HOHUTHI cynb(oyrob 1 KY2-8,

- (punbTpOaHTpALIUT,

- CUJTUKAresh Pa3INYHbIX MapOK.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3ayer B 6 cemecTpe.
KypcoBoii mpoekt B 7 cemecTpe.
DK3aMeH B 7 cemecTpe.

10. OueHouHble MaTEpHUAIBI.

OueHouHble MaTepHalibl, TPUMEHSIEMBbIE NMPU MPOBEACHUH MPOMEKYTOUHOU



arrecrangum, pa3pa6aTBIBaIOTCH B COOTBECTCTBUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).



ABTOpBI:
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