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1. O0mme mojoKeHUs

Jucuuniauna «TexHoI0rusi 0YHCTKH CTOYHBIX BOA» OTHOCUTCS K 4acTH, (Gpopmupye-
MOM yyaCTHHKaMH 00pa30BaTeNIbHBIX OTHOLIEHUI Oioka 1 yueOHOro ruiaHa, BXOJSILEro B CO-
cTaB o0pa3oBaTeNbHON MporpaMmbl Beiciiero oopasosanus 18.03.02 — DHepro- u pecypcocbe-
peraroiue IpoIecchl B XUMHUECKON TEXHOJIOTHH, He(hTeXUMHUU U OMOTEXHOIOrHH (Mpoduis —
OxpaHa OKpy’Karollel Cpebl U PallMOHAIBHOE UCII0Ib30BaHUE TPUPOJHBIX PECYPCOB).

HopmaTtuBHO-MeTOmMueckon 6a30i 11 pa3paboTku pabodeit mporpaMMbl YIeOHOM Juc-
LIUIUIMHBI «T€XHOIOrMsI OYMCTKU CTOUHBIX BOA» SIBIISIOTCA:

o ®Denepanbubiii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit deneparnuny, yTBEpKIACHHBINA
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

e [IIpukaz Munobpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBep)KIeHUU TOPsIKA
OpraHu3allii M OCYIIECTBICHHS O0pa30BaTEIbHON NESITEIBHOCTH 1O 00pa30BaTEIbHBIM IPO-
rpaMMaM BBICHIETO 00pazoBaHusi — Mporpammam OakanaBpuaTta, MporpaMMaM CIIeIHUaIUTeTa,
IIporpaMMaM MarucTparypsbl;

e Ilpukaz3 MunucrepcrBa Tpyna M couuanbHO 3amuthl Poccuiickoit ®denepauuu ot
12.12.2016 1. Ne 7270 «O0 yTBepKaAeHUU TPo(ecCHOHANBHOr0 craHaapra - Crnenuaiuct 1o
9KCILTyaTalliy OYUCTHBIX COOPYKEHUHN BOJIOOTBEICHUS»;

o [Ipukaz MunucrepcrBa Tpyna M couuanbHOM 3amutel Poccuiicko @enepanuu OT
31.10.2016 r. Ne 591u «OO6 yrBepxaeHun MnpodeccuoHanbHOro crangapra - Crneuuaiuct Mo
HKOJIOTHYECKOM 0e30MacHOCTH (B TIPOMBIIIIIICHHOCTH )»;

o @enepasbHBIN rOCyIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no nampasnenuto noaroroBku 18.03.02 «Duepro- u pecypcocbdbeperaromime mpo-
[[ECChl B XMMHMUYECKON TEXHOJOTHUH, HEPTEXUMUN U OMOTEXHOJOTUH» (ypOBEHb OakalaBpuar),
YTBEPKISHHBIN nprka3zoM MuH#cTepcTBa 00pazoBanus U Hayku PD Ne 923 ot 07.08.2020;

e VYyeOHbIE TUIAaHBI 00Pa30BaTENBHON MPOTrPaMMbl BBICIIETO 00pa30BaHUs HAMpaBICHUS
18.03.02 — DHepro- u pecypcocOeperarmIme mporuecchl B XMMHIECKONH TEXHOJIOTHH, HeTeXu-
MUH 1 OnoTexHonoruu (mpoduibs — OXpaHa OKpy’Karollel cpesibl U palioHAIbHOE UCIIOIb30Ba-
HUE TPUPOJHBIX PECYPCOB), MOATOTOBKH OakajlaBpOB [0 OYHOW M 3a04HOI (popmMam oOyuyeHus,
o100peHHbIi YueHbsiM coBeToM YIJITY (mpotokon Ne§ ot 27.08.2020) 1 yTBEp>KACHHBINH pek-
topom YTJITY (27.08.2020).

OO6yuenue o obpaszoBarensHoi 18.03.02 — DHepro- u pecypcocOeperaromnme npouecchl
B XMMHUYECKON TEXHOJIOTUH, HEYTEXUMUU U OuoTexHomoruu (nmpopuis — OXpaHa okpyx arouen
cpebl M palMoOHAIbHOE HCIIOJIb30BAaHHE MPUPOIHBIX PECYPCOB) OCYILECTBIISETCS Ha PYCCKOM
A3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUs MO JTUCIUILIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMH pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

[TnanupyemMbIMH pe3yiabTaTaMU OOYyYEHUS MO JUCLUIUIMHE SBJSIOTCS 3HAHUS, YMEHU,
BJIQ/ICHUS U/UITU OTIBIT 1€ATEIbHOCTH, XapaKTEePU3YIOIUE ITAIbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaronue JOCTHKEHNE TNIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI 00pa3oBaTesb-
HOH IIPOrPAMMBI B LIEJIOM.

Ileab ocBOeHUs] AUCUMIIMHBI — (GOPMHUPOBAHUE y OOYYAIOUIMXCS CHUCTEMHBIX Mpe-
CTaBJICHUH O METOJ/IaX U CIoco0ax 3alllUThl BOJHBIX PECYPCOB OT 3arpsi3HEHUMN, YMEHUN U HaBbI-
KOB peajin3alui 1 000CHOBaHUS KOHKPETHBIX TEXHUYECKUX PEIIEHUI CHUKEHUS IKOJIOTHUECKUX
PUCKOB IIPH BHEAPEHHH HOBBIX M COBEPUICHCTBOBAHWH JCHCTBYIOIIMX TEXHOJIOTMYECKUX IPO-
IIECCOB U PEKUMOB BOJOOUYUCTKH, SKCILTyaTallul U 00CTYKMBaHUS SKOONO3aIUTHOTO 000py/10-
BaHMSL.

3aga4yu AMCHMIINHBIL

— TO3HAaKOMMTbH C KJlacCHU(UKalueld METOJO0B 3alllUThl BOJHBIX PECYpPCOB M OCHOBHOTO
000pyI0BaHUS, UCIIOJIB3YEMOTI'0O ISl OYMCTKH U YTUIM3ALUU IPOMBIIIJIEHHBIX COPOCOB, YTO MO3-
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BOJIUT y4acTBOBaTh B Pa3pabOTKE HOBBIX M COBEPLICHCTBOBAHUU JCHCTBYIOIIUX TEXHOJOTHYE-
CKHUX ITPOLIECCOB M PEKUMOB BOJOOUYUCTKH B COOTBETCTBUU C TPEOOBAHUAMU MPUPOJLOOXPAHHOIO
3aKOHOJATEIbCTBA U SKCILTyaTallMOHHON JOKYMEHTAIUH;

— Pa3BUTh YMEHUS U MPAKTHUECKUE HABBIKM KOHCTPYKTOPCKO-TEXHOJOTMUECKOr0 aHaJu-
3a U pacyera mapameTrpoB (HPU3HKO-XUMHUYECKUX MPOILECCOB OYMCTKH CTOKOB, DIEMEHTOB 3KOOHO-
3alIUTHOTO 00OPYNOBaHMsS, YTO HPEAONPENEIUT FOTOBHOCTh OCBAaMBaThb M SKCILIyaTHMPOBATh
TEXHUUYECKUE CPEJCTBA 3AILUTHI BOJHOU CPENbI;

— HAY4YMTh aHAIU3UPOBATH PabOTYy OUUCTHBIX COOPY)KEHUI BOJIOOTBEIEHUSI U OOOCHOBBI-
BaTh KOHKPETHBIE TEXHUUECKHUE PELIECHUS CHU)KEHUS SKOJIOIMUECKHUX PUCKOB IIPU PaCIIMPEHUH,
PEKOHCTPYKIIMM ¥ BHEAPEHUM HOBBIX 3KOJIOTMYECKH O€30MaCHBIX, SHEPIo- U pecypcocOeperaro-
IIMX TEXHOJIOTUH 1 000pyI0BAHUS.

IIpouecc u3yyeHusi JMCUMIIMHBI HaNpaBJ/eH HA (popMUpOBaHHE CJIeAYIOIMX IPO-
(heccHOHAIBLHBIX KOMIIETCHIIUH !

— IIK-1 cnocoGeH aHanm3upoBaTh pabOTy OYMCTHBIX COOPY)KEHUH BOJOOTBEICHMS,
BHEJPATH HOBBIE U COBEPLIEHCTBOBATH JACHCTBYIOLIUE TEXHOJIOIMUYECKUE MPOLIECCHl U PEKUMBbI
BOJIOOYMCTKH, B COOTBETCTBUHU C TPEOOBAHUSAMM MPUPOJOOXPAHHOIO 3aKOHOJIATEIbCTBA U JKC-
IJIyaTallMOHHOM JOKYMEHTAlUH;

— IIK-2 rotoB 000CHOBBIBaTh CHMKEHHE SKOJIOTMUYECKUX PUCKOB IPHU pacUIMpPEHHH, pe-
KOHCTPYKIIMA W BHEJIPEHUU HOBBIX SKOJOTUYECKH O€30IaCHBIX, JHEPro- U pecypcocOeperaro-
IIMX TEXHOJIOTUI U 000pyJ0BaHUS,

— IIK-3 crocobeH nmpoBOIUTh KOHCTPYKTOPCKO-TEXHOJIOTHIECKUI aHATTN3 HKOONO03aIUT-
HOr'0 000pYAOBaHUs MPOU3BOCTBA K BBIYCKY HOBOM IMPOAYKIHMH C YIyUIIEHHBIMU 3KOJIOTHYE-
CKUMHU XapaKTEpUCTUKAaMH, C YYE€TOM PalMOHAJIBHOTO UCIOJb30BaHUS MPUPOJHBIX PECYpPCOB U
MUHMMHU3ALUHU BO3JICHCTBUS HA OKPY)KAIOLLYIO CPEY;

— IIK-5 croco6eH ucrob30BaTh OCHOBHBIE HOPMATHUBHBIC M MTPABOBBIC aKThl B 00JIACTH
OXPaHbl OKPY)KaIOLIeH cpelbl IPU MOArOTOBKE IKOJOTHUYECKOM JOKYMEHTAlMU U OTYETHOCTH C
Y4ETOM KOJIOT0-35KOHOMHYECKOT0 aHaJIi3a U Creln(pUKH padoThl PEIIPUATHS/OPTaHU3AIIHH.

B pesyabTare n3y4eHus JMCHHUIIMHBI 00y4AIOMINICS JOJIKEH:

3HATh:

— KOJIOTUYECKOE 3aKOHOAATENbCTBO Poccuiickoit denepannn, OCHOBHbIE HOPMAaTHUBHBIE
IIPABOBBIE AKThI B 00JIaCTH OXpaHbl OKPYKAIOIIEH CPeIbl;

— MOPSI0K BBOJIA B SKCIUTyaTallM0 BOJOOYUCTHOTO 000OPYIOBAHNUS, YUUTHIBAIOIIETO Tpe-
OoBaHUA B 00J1aCTH OXpaHbl OKPYKarOIIeH Cpeibl;

— METOJIbl, IPUMEHSIEMbIE JUIsl OYUCTKHA CTOYHBIX BOJ OT 3arpsA3HAIOLIMX BEIIECTB, HAXO-
JAIIMXCS B PA3IMYHBIX (Pa30BO-IUCIEPCHBIX COCTOSTHUSX;

— 000opyZ0BaHUE JJIs1 BOJOOYHUCTKU: TEOPETUYECKHE OCHOBBI PAOOTHI, MpelbsBIsSEMbIe
TpeOOBaHUS, OCHOBHbIE KOHCTPYKTUBHBIE 3JIEMEHTBI, HOPMbI TEXHOJOTUYECKUX PEKUMOB pado-
Thl B HOPMAJIbHBIX YCJIOBHSX KCILTyaTalluu M aBapUUHBIX CUTYyalUsX;

— METOJIOJIOTHIO pa3pabOTKH, WCCIIEIOBaHUS, COBEPIIEHCTBOBAHUS M IMPOEKTUPOBAHMS
TE€XHOJOTMYECKHUX JIMHUW, HANpaBJIE€HHBIX HAa MMHMMM3ALMIO TEXHOI'€HHOT'O BO3JCHCTBUS Ha
BOJIHYIO CPEJly, B COOTBETCTBUHU C TPEOOBAHUSIMHU MTPUPOJOOXPAHHOTO 3aKOHO/1aTEIbCTBA,;

— 3JIEMEHTHI 3KOJIOr0-3KOHOMUYECKOI0 aHalM3a B CO3JIaHUM DHEPro- u pecypcocoepera-
IOLUX TEXHOJIOTHI 00€3BpEeKNBAHNS CTOUYHBIX BOI.

yMeThb:

— aHaAJIM3UPOBATh M OLEHUBATh 3(P(HEKTUBHOCTh pabOTHI JEUCTBYIOIIMX OYHUCTHBIX CO-
OpYXXEHHUI BOJOOTBEJICHUS U BOJOOUYUCTKH, pa3padaThiBaTh KOHKPETHBIE TEXHUUECKUE PEIICHUs
CHU)KEHHUSI DKOJIOTUYECKUX PUCKOB MPHU PACIIMPEHUH, PEKOHCTPYKIIMU U BHEIPEHUH HOBBIX KO-
JIOTHYECKHU 0€30MaCHBIX, YHEPTO- U PeCypcocOeperaronx TEXHOIOIUH 1 000py10BaHUS;

— HUCIOJIb30BaTh HOPMATHBHO-TIPABOBYIO JOKYMEHTAIMI0 B O0JIACTH HCIOJIb30BAaHUS U
OXpPaHbl BOJHBIX 00BEKTOB IPH MOJTOTOBKE HKOJIOTHUECKON OTUYETHOCTH;

— NPUMEHATh pacueTHble METOJbl BbIOOpA, pa3pabOTKU U IKCIUTyaTallMd MH)KEHEPHBIX

METOJIOB U CPEJICTB 3aLUTHI BOAHOMN CPEBI.



BJAACTh:
— METOJaMH COCTaBJICHUA MaTCpUAJIbHBIX 0anaHCcoB amnrmnaparoB, YCTAHOBOK W TEXHOJIO-

THYCCKHUX CXCM,

— METOJIaMH BBIOOpA aImapaToB sl 00€3BPEIKUBAHUS TEXHOTEHHBIX 00pa30BaHMIA;

— NPUOPUTETHBIMU IYTSAMHU Pa3BUTHS HOBBIX SHEPIO- U pecypcocOeperaroiux TEXHOIIO-
THii;

— 2JIEMEHTaMH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO aHallM3a dKOOHMO3alIUTHOTO 000pYy-
JIOBAaHUS TPOM3BOJCTBA K BBITYCKY HOBOW MPOIYKIIMU C YJIYUIIEHHBIMH YKOJIOTMYECKUMHU Xa-
PaKTEpUCTUKAMU;

— HaBBIKAMH IKCIUTyaTaIliy SKOOMO3aIMTHOTO 000PYI0BaHUs, YIaCTHS B €r0 HAJTKHUBA-
HUUN.

3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlanHasi yueOHasi TUCHMIUIMHA OTHOCUTCA K 4acTu, (OpMUPYyEeMOil ydacTHUKaMHu 00pa3o-
BaTEIbHBIX OTHOIICHUH OJoka 1 y4eOHOro IuiaHa, 4To O3HayaeT (HOPMUpPOBAHHE B MpoIecce
oOyuyeHns y OakajaBpa OCHOBHBIX MPO(GECCHOHATIBHBIX 3HAHUN W KOMIIETEHIM B paMKax BbI-
OpaHHOTO MPOpHUIIS.

OcBoeHre AaHHOW TUCHUIUIUHBI SBISIETCS HEOOXOIMMOW OCHOBOW JIS MOCJIEAYIOIIETO
usydenus quctumminH OITOIT u HanucaHus BRIMYCKHOM KBATH(DHUKAITMOHHON pabOTHI.

HepeueHb 0666716’{1/[661}01/141/{)(?, conymemeyrwux u obecneyusaemvix aMCLﬂ/H’lJZMH

O0ecneynBaromne ConyTcTByIONIHNE O0ecrieynBaeMeble
Pacuetsl xumuko- Hanzop u xouTposs B chepe
[Ipuknagnas MmexaHuka
TEXHOJIOTHYECKUX MTPOIECCOB 0€e30MacHOCTH
MopenupoBaHue sHEPro-
TeopeTndeckre OCHOBBI H pecypcocOeperaronmux
p . peeyp P » . [IpownsBoacTBeHHAs
3alIUThl OKPYKAOLIEH MPOLECCOB B XUMUYECKOM
MpaKTUKa (MPEAIUTIIIOMHAs )
cpensl TEXHOJIOTHH, He(hTeXUMHHU
1 OMOTEXHOJIOTHH
TexHomorrst OCHOBHBIX IPO- IToaroroBka K cgaue
IIpomslilneHHas
W3BOJICTB M MPOMBIIIJIEHHBIE | W cJaya TOCYJapCTBEHHOTO
DKOJIOTHS
BBIOPOCHI 9K3aMeHa
Brimonaenue, moaroToBka
[Ipoueccsl u anmaparsl VYnpasneHue u opraausanus K POLIEAYPE 3aLUTHI U 3a-

XUMHUYECKON TEXHOJIOTUN | OXpaHbl OKPYXAroIIel cpesibl | IIMTA BBITYCKHOM KBamuQu-
KaIlMOHHOW paboThI

Mertoas! 1 TpUOOPHI KOH- Texuonorus
TPOJI OKPYKAIOIIEH CpeJibl BOJIONOJITOTOBKHU
[IpousBoaCTBEHHAs TPAKTHU-
Ka (TexHoyiornueckas (mpo-

€KTHO-TEXHOJIOTHYECcKast))
[IpousBoaCcTBEHHAs TPAKTHU-
Ka M0 MOTYYeHHIO podec-

CHOHAJIBHBIX YMEHUHN U
OTbITa MPOECCHOHATHHON
NESATeTLHOCTH

TexHomorus pexynepanu
Y Ta30BBIX BBIOPOCOB

VYka3aHHbIE CBSI3U JUCHMIUIMHBI JalOT OOy4aroUmeMycsi CHUCTEMHOE NpEeJCTaBICHUE O
KOMILJIEKCE M3ydaeMbIX AUcIUIUIUH B cooTBeTcTBUU ¢ PI'OC BO, uro obecneunBaer Tpedye-
MBI TEOPETUUECKHI YpOBEHb U MPAKTUYECKYIO HANPABICHHOCTh B cUcTeMe oOy4yeHus u Oyny-
1IeH JeATENBHOCTH BBIITYCKHUKA.



4. O0beM TMCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHUX
4YacoB, BblJIeJeHHbIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcs ¢ npenojaasartejieM
(o BUAaM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO padoTy 00y4arommxcs

O06111ast TPYI0EMKOCTb TUCHUATIIMHBI

S R Ao Bcero akazeMu4eckux 4acoB
ouHas popma 3a04Has popma

KonTakTHas padoTa ¢ npenogaBarejieM™: 100,35 26,35
nexrun (J1) 32 10
npaktudeckue 3anstus (I13) 32 16
nabopaTtopHbie padoTs (JIP) 36 -
WHBIC BUJII KOHTAKTHOM PabOTHI 0,35 0,35
CamocTosiTejibHasi padoTa 00y4aloIUuXCsi: 115,65 189,65
M3y4eHUE TEOPETUYECKOTO Kypca 39 78
MOJTrOTOBKA K TEKYIIEMY KOHTPOJIO 41 103
KypcoBasi paboTta (KypcoBOil MPOEKT) - -
MOJITOTOBKA K MMPOMEXYTOYHOH aTTeCTaIlluu 35,65 8,65
Bu npoMeKyTOYHOH aTTeCTAIMH: IK3aMeH IK3aMeH
OO01mas TPy10eMKOCTh 6/216

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojaBaresieM, B TOM YHCIIE ¢ IPUMEHEHHEM JMCTaHIIMOHHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTUH, BKITFOYACT 3aHATHUS JICKIIMOHHOTO TUIIA, U (MJIH) 3aHATHS CEMHUHAPCKOTO THUIIA, 1a00paTOpHbIC
3aHATHS, U (MJIM) TPYIIIOBBIE KOHCYIbTAMHY, U (MJIM) HHIMBUAYAIbHYIO paboTy 00y4alonierocs ¢ npernoiaBareiem,
a TaKXKC aTTCCTAlMOHHBIC HMCIIbITAHUA HpOMC)KyTO‘IHOfI aTTeCTaluu. KonTakTHas pa60Ta MOXXCT BKJIHOYaTb HHBIC
BUJIBI Y4eOHOW JEATEeNIbHOCTH, NpelyCMaTpUBAIOIie TPYNIOBYI0 M MHAMBUAYyalbHYI0 paboTy oOydarommxcs c
npemnoaaBareieM. Yackl KOHTaKTHOW pabOThl ompenesisitorcs IlomokeHrHeM 00 OpraHW3alidd W MPOBEICHUHM KOH-
TaKTHOW paboThI MpH peanu3alu 00pa3oBaTENbHBIX NMPOTPAMM BBICHIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM
coseroM YIJITY ot 25 despans 2020 roxa.

5. Copep:xkaHue IMCUHUILUINHBI, CTPYKTYPHPOBaHHOE M0 TeMaM (pa3jejiamM)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCTBAa aKaJeMHYeCKUX 4acoB

5.1. TpynoemMkocTh pa3iejioB JTUCHUIINHBI

ouHasi popMa 00yueHus

Ne HaumenoBanue paznena 19 . | CamocTosTenpHas
/I JIUCIUIIIAHEI XL 113 AP ST pabota
paboThI

TexHoMOTHYECKOE 0HOPMIICHHE METO-

1. | 1OB MeXaHUYECKOH OYMCTKHA CTOYHBIX 4 12 - 16 12
BOJ
Texnonoruueckoe ohopMIeHHE METO-

2. | 1OB PU3BNKO-XUMHUYECKON OUHCTKU 8 - 36 44 30
CTOYHBIX BOJI

3. | XuMndeckast OYMCTKA CTOYHBIX BOII 2 - - 2 3

4 DNEeKTPOXUMHUYECKHE METO/IbI 00paboT- 5 i i 5 3
KH ¥ OYMCTKH CTOYHBIX BOJ

5 Buonornueckas o4nucTka 4 5 ) 10 11
CTOYHBIX BOJI

6. TepMudeckoe 00e3BpeKUBAHUE CTOY- 5 i ) 5 3
HBIX BOJ
TexHONIOTHYECKHE PEIICHUS OYHUCTKH

7. | CTOYHBIX BOJI pa3JIMUHBIX OTpaciieit 8 8 - 16 9
TTPOMBIIIIIICHHOCTH




8. | O6paboTKa 0CaaKOB CTOYHBIX BOJI 2 6 - 8 9

Hroro no paznenam: 32 | 32 | 36 100 80
ITpomexyTouHas aTTecTamus - - - 0,35 35,65
Bcero 216
3a04Hasi popma 00ydeHus
No HaumenoBanue pa3nena Beero . | CamocrosiTenbHas
m/m JUCIUTUTAHBI 1 LK JIP' | KOHTAKTHOH pabota
paboTsI
Texnonornueckoe 0hOpMIICHHE METO-
1. | 1OB MEXAHUYECKON OYMCTKU CTOYHBIX 10| 4 - 5,0 36
BOJ
TexHomornueckoe opopmiIeHHE METO-
2. | 1OB PU3UKO-XUMHUYECKON OUHCTKH 35| 6 - 9,5 76
CTOYHBIX BOJI
3. | Xumnyeckas OYUCTKA CTOYHBIX BOJI 0,5 - - 0,5 8
n DNEeKTPOXUMHUYECKHE METOIbI 00paboT- 05| - ) 0.5 11

KM 1 OYUCTKH CTOYHBIX BOJ

buosornueckas ouncTka
5. 1,0 - - 1,0 14
CTOYHBIX BOJI

Tepmuueckoe 06e3BpeKUBaHIE CTOY-

6. 05| - - 0,5 6
HBIX BOJI
TexHOIOrHUYECKHE PELICHHS OUUCTKH
7. | CTOYHBIX BOJI Pa3JUYHBIX OTpaCiCi 25| 6 - 8,5 18
MIPOMBIIIICHHOCTH
8. | O6paboTKa OCaAKOB CTOYHBIX BOJI 05| - - 0,5 12
Hroro no paznenam: 10 | 16 - 26 181
[TpoMexxyTouHast aTTecTanus 0,35 8,65
Bcero 216

5.2. Conep:xanue 3aHATHH JIEeKIMOHHOI0 THIIA

1. Texnonoruveckoe opopmiIeHHEe METOI0B MeXaHUYECKOI OUMCTKH CTOYHBIX BOJ.

1.1. llpoyesrcusanue. CoopyxXeHus i yAaBIMBaHUS U3 CTOUHBIX BOJ KPYIHBIX, HEpac-
TBOPEHHBIX, IUIABAIOIIMX 3arpsi3HEHUH — pemeTky 1 cuta. Knaccudukanus pemerok. YciaoBus u
OCHOBHBIE TEXHOJIOTHYECKHE XapaKTEPUCTHKH paboThl 00opynoBanus. [IpakTuka mpuMeHeHus 1
3¢ (HEeKTUBHOCTD.

1.2. Omcmausanue 6 none ecpasumayuonnvix cui. 11eCKOIOBKU: TPUHIIT JEHCTBUS,
KJaccu(uKalus MEeCKOJIOBOK, YCIOBUS U OCHOBHBIE TEXHOJIOIMUYECKHE XapaKTEPUCTUKU padoThI,
JIOCTOMHCTBA U HEJOCTaTKH.

OTCTOMHMKM: MPUHIMI JEHCTBHS, KIaCCU(PUKAIMS M KOHCTPYKTUBHBIE MOAM(PUKALUU
OTCTOWHUKOB, YCIIOBHS 1 OCHOBHBIE TEXHOJIOTUIECKHE XapaKTEPUCTHKH pabOTHI, JOCTOMHCTBA U
HenocTaTku. CxeMa ycTpoicTBa TOHKOCIOWHOTO OTCTOMHUKA.

Coopy>XeHus 1 arnmapaTsl IS yIaBIUBaHUS BCIUIBIBAIOIINX MPUMeced — He(hTEITOBYIIIKH:
KOHCTPYKTUBHBIE 0COOEHHOCTH, YCIOBHS PabOThI, 001aCTH IPUMEHEHHUSL.

1.3. Omcmausanue 6 none yenmpobesicuvix cun. HamopHele n Oe3HAIOpHBIC THIPOIIHK-
JIOHBL: TPUHIMI JCWCTBUS, YCIOBHUS U OCHOBHBIE TEXHOJOTHMUECKHE XapaKTEPUCTHKH PalOTHI,
JIOCTOMHCTBA U HEJOCTaTKH.

LentpudyrupoBanue: yciaoBUs NpPUMEHEHHs, KiaccupuKanusg UEeHTPUYT, NPUHIIUIT
JEeNCTBUS OTCTOMHOM LEHTPUGYTH.

1.4. Qunbmposanue uepes cnoii 3epHUCMOl 3a2py3KU U PUILMPOBATLHYIO NEPE2OPOOKY.
Knaccudukanmst GpunbTpoB ¢ 3epHUCTON 3arpy3koil. CxeMa CKOpOro OJTHOCIOWHOTO (PribTpa B
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paboueM MOoJI0KEHUH, LUK paboThl YCTaHOBKHU. J[ByXCIIOMHBIE 1 KApKACHO-3aCBIITHBIC (PHIIBTPHIL.
Cxema KapKacHO-3aChITHOTO (DHIIbTpa B pab0oveM MOJIOKEHUH, ITUKII padOThl yCTaHOBKHU. JlocTo-
WHCTBA U HEJJOCTATKH (PUIBTPAIIMOHHBIX YCTAHOBOK.

Hanopuble BepTHKaJIbHbIE (DUIBTPBI: IPUHLUI AEHCTBUS, YCIOBHS paObOThI, JOCTOMHCTBA
Y HEIOCTaTKH.

Cxema ¥ IpUHLHKI pabOThl KOHTAKTHOT'O OCBETIINTENA. JJOCTOMHCTBA U HEAOCTATKH.

@uIbTPHI C MUIABAIOLIECH 3arpy3KON: MPUHIMI ACUCTBUS, YCIOBHUS paOdOTHI, TOCTOMHCTBA
Y HEIOCTATKH.

Perenepanust 3epHUCTBIX (QUIBTPYIOIIUX MAaTEPHAIOB, TUIIBI PACHPEACTUTEILHON CUCTE-
MbI QUITBTPOB, KOHCTPYKITUS KEIT000B.

VYCloBUsI U OCHOBHBIE TEXHOJOTMUYECKHE XapPaKTEPUCTUKH DPAOOTHI (HIBTPOBAIBHBIX
YCTaHOBOK.

ArnmapaTsl ¢ (GUIBTPOBATBHBIMH IIEPETOPOJKAMU: 00JIACTH MPUMEHEHHS, BHIOOD (HIIb-
TPOBAJIbHOM neperopoaku. Cxema ycTpoiictBa MUKpOUIbTpA.

2. TexnoJsiornyeckoe ogopmjieHue MeToA0B (PU3UKO-XUMHUYECKOH OUMCTKH CTOYHBIX
BOJ.

2.1. Texnonocuueckoe oghopmuenue npoyecca o4UcCmKU CMOYHbIX 800 Gromayueti. Dio-
Talysl My3bIpbKaMu, 00pa3yoIUMKCS U3 NEPECHILIEHHBIX PacTBOPOB rasza B Bojae. Ctaauu mpo-
necca. [IpuHuunuanbHble TEXHOJOTHYECKUE CXEMbl BAKYYMHOM U HanopHo# Quiotanuu. Jlocto-
MHCTBA M HeocTaTku. COBpeMEHHbIE CXeMbl YCTaHOBOK HamnopHou ¢uotauuu. dnortauus ¢ Me-
XaHWYECKHM JTUCIIEPTUPOBAHHEM BO31yXa (UMIIEJUICPHBIE, ITHEBMAaTHUYECKHE, Oe3HAIOpHbIC
YCTaHOBKHU, B T.4. C MOjAaueil Bo3ayxa 4yepes3 mopucteie Marepuaibl). Criocod reHeprpoBaHUsI
Iy3bIPHKOB. Y CJIOBUS U OCHOBHBIE TEXHOJOTMYECKHE XapaKTEPUCTUKU PadOThl (JIOTALIMOHHBIX
YCTaHOBOK.

Honnas ¢oTanus: MeXaHu3M Iporiecca, 00JacTb MPUMEHEHHsI, TEXHOJIOTHYECKas JIMHUS
YCTaHOBKH.

2.2. Texuonocuueckoe oghopmueHue npoyecca OYUCMKU CHOYHBIX 800 Koazynsayueu u
@nokynayueri. IIpyHIMNIHATIBHAS TEXHOIOTHYECKAs CXEMa OYMCTKHM CTOYHBIX BOJ KOaryJsiiuen u
GoKynsIMeN: NPUrOTOBIEHHE BOJIHBIX PAaCTBOPOB KOAryysiHTa M (DJIOKYISIHTA; JA03MpPOBaHHE
pPacTBOPOB peareHTOB; CMELIEHHE PacCTBOPOB CO CTOYHOM BOOM; XsonbeoOpa3oBaHue; BblaeIe-
HUE XJIONbEB M3 BOJbl. Kitaccudukamus u cxeMbl yCTPOUCTBA CMECUTEIICH, KaMep XJIoMbeoopa-
30BaHUs. Y CJIOBUS U OCHOBHBIE TEXHOJIOTHYECKHE XapaKTEPUCTUKU PabOThl 000py10BAHHUS.

2.3. Texnonozuueckoe ogpopmaenue npoyecca OYUCMKU CMOYHBIX 800 A0COPOYUOHHBIMU
memooamu. TexHonornyeckoe opopmiIeHUE MPOLECCOB aACOPOIMH: CTATUYECKUIA U JUHAMUYe-
CKHUH BapuaHThl. AmNmaparbl AJs aJcOpOLMOHHONW 00paOOTKH CTOYHBIX BOJ. YCIIOBUS U OCHOB-
HbI€ TEXHOJOIMYECKHE XapaKTEePUCTUKH paboThl 000py10BaHHUS.

Oco0eHHOCTH TEXHOJIOTMYECKOTO TPUMEHEHUsI KaTMOHUTOB M aHMOHUTOB. (Cxema
YCTPOMCTBA HAIOPHOTO MapajlIeTbHOTOYHOI'O MOHUTOBOTO (DUIbTpA, LUK pabOThl MOHUTOBOM
ycTaHoBKH. Cxema yCTpONCTBA HAIOPHOI'O MPOTUBOTOYHOIO MOHUTOBOrO (UIbTPA, LIUKI pado-
Thl HIOHUTOBOM YCTaHOBKU. CXema yCTpoiiCTBa HAIOPHOTO MOHUTOBOTO (PMIIBTPA CMELIAHHOTO
NeNCTBUS, UK pabOThl HOHUTOBON YCTAaHOBKU. Y CJIOBHSI 1 OCHOBHBIE TEXHOJIOTMUECKHUE XapaK-
TEPUCTUKHU paboThl 000PYIOBAHMUSL.

2.4. Ouucmra cmouHwix 600 Memooom skcmpakyuy. [IpUHIAITAAIEHBIE CXEMBI OJTHOCTY-
NEHYaTON M MHOTOCTYNEHYaTol 3KkcTpakiu. JlocTouHcTBa U HeoctaTku. Kimaccudukanms skc-
TPaKIMOHHBIX aIllapaToB.

Cxema ycTpoicTBa ABYXCTYNEHYATOIO CMECHTEIbHO-OTCTOMHOrO 3KcTpakTopa. Ilpun-
nun aeictBusa. JlocromHcTBa W HemoctaTku. Cxembl ycTpoiictBa auddepeHmanbHo-
KOHTAKTHBIX 3KCTPAKTOPOB: PACIBUINTENbHBIN KOJOHHBINA M MOJIOYHBIN 3KcTpakTophl. IIpuHnmn
JeuncTBus. JlocTOMHCTBA U HEJOCTATKH.

2.5. MembpanHvle mexnHonocuu 6 npakmuke oYUCmKU cmoyHuix 600. KoHCTpyKIuu anma-
paToB JJisl MPOBEACHHUS MPOIECCOB OOPATHOTO OCMOca M yIbTpaQuIbTpaluu: THUHA (QUIBTP-
Ipecc C IUIOCKOMapaIeIbHBIMUA (PUIBTPYIOUIMMH YCTPOUCTBAMH; C TpyO4daThiMU (PUIBTPYIO-
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[IMMH 3JIEMEHTaMU; C PYJOHHBIMU WU CIHPATBHBIMU 3JIEMEHTaMU; ¢ MeMOpaHamMu B BHJIE T10O-
JIBIX BOJIOKOH. CXeMa U MPUHIIUI JeHCTBUS, YCIOBUS pabOThl, JOCTOMHCTBA U HEOCTATKHU.

3. XuMHYeCKasi 0YHCTKA CTOYHBIX BOJI.

3.1. Texnonocuueckoe oghopmieHue npoyecca Heumpaiu3ayuu u nepesooa Memaiios 6
Hepacmeopumvie hopmbi. Cxema 00€3BPEKUBAHMSI CTOYHBIX BOJ M3BECTKOBBIM MOJIOKOM: arlra-
patypHoe oopMmIileHHe, YCIOBHS MpOBeACHU npolecca. OUIbTPOBAHUE KHUCIBIX CTOYHBIX BOJI
Yepe3 HEUTPAIM3YIOIINE MaTEpUalIbl.

3.2. Texnonoeuueckoe ogopmuenue npoyecca OKUCIEHUs 3a2pASHUMENEU CIMOYHBIX 800.
Y CTaHOBKHM XJIOpUPOBaHH. MeTO/] OKHCICHHS KOMIIOHEHTOB CTOYHBIX BOJ KHCIOPOJIOM. Arra-
patypHoe odopmiieHue nporecca. OKHCIEHUE 030HOM. Y CTAHOBKH JJIsi O30HUPOBAHUS.

3.3. Texnonoeuueckoe ogpopmaenue npoyecca 80CCMAHOBNIEHUs 3a2ps3HUMeNell CMOYHbIX
600. Cxema Boccranosienus xpoma (1) cynsharom xenesa, Oucynbdarom HATpUSA M T.J.. all-
napaTypHoe opopMIIeHUE, YCIOBUS IPOBEICHUS TpoIIecca.

4, DjIeKTPOXUMHYECKHE MeTOAbl 00PA0OTKHN U OYHUCTKHU CTOYHBIX BOJI.

AHOIHOE OKHCIIeHHE (OYMCTKAa CTOYHBIX BOJ[ OT IIMAHHUCTHIX COCIUHEHHIA) U KaTOJIHOE
BOCCTAHOBJICHHE MpUMecei. TeXHOIOrn4eckue pa3inyuns MPUMEHEHUs METOJIOB AJIEKTPOKOAry-
JSIIMK, TaldbBaHOKoAryssnuu. [lpuHIunuanpHas cxeMa 53JIeKTPOQIIOTAIMOHHOTO arnapara.
[Tpunuun neiictus. [IpuHIMNHATBEHBIE CXEMBbI BKIIFOUEHUS AJIEKTPOIUATU3HBIX YCTAHOBOK.

S. buoJjiornyeckasi 04MCTKA CTOYHBIX BOJ.

5.1. Buonoecuueckas ouucmxa 6 aspomenkax. buoioruyeckas O4HCTKa B adpPOTEHKAX:
OKHUCJIUTEIbHAS. MOIIHOCTh, OCHOBHBIE ATAIBl OYMCTKH, KIACCU(PUKANUN adPOTCHKOB. [IpuHIM-
MUalbHAsg CXeéMa YCTaHOBKH OMOOYHUCTKHU C a’dpOoTeHKOM. OCHOBHBIE METOJbl MHTEHCU(UKALIUN
pabotel a’sporenka. [lpumeHeHne kuciopona Uit OHMOIOrHYecKOl OYMCTKU. KOHCTpyKTHBHBIE
OCOOCHHOCTH OKCHTEHKA. YCIOBHSI M OCHOBHBIE TEXHOJIOTHYECKHE XapaKTEPUCTHUKU PaOOTHI
000pyI0BaHUs.

5.2. Buonozuueckas owucmka 8 buogurbmpax. buomornueckas ouncTka B OnopribTpax:
OKHUCJIUTETIbHAs MOIIHOCTh, OCHOBHBIE JTalbl OYUCTKH, Kinaccupukamnus ouodunbrpos. [Ipun-
[UITHAIbHAS CXE€Ma YCTAaHOBKH OMOOUYMCTKU ¢ OnopuiabTpoM. Cxema ycTpoicTBa CEKIUU Ouo-
¢unbTpa ¢ muacTMaccoBoil Hacagkoi. OCHOBHbBIE METO/bl MHTEHCH(UKAIIMK paboThl OMO(UIIb-
Tpa. YCJIOBUS U OCHOBHBIE TEXHOJOTHUECKHE XapaKTEPUCTHKU pabOThl 000PYI0BaHUS.

5.3. Cucmema anaspodnoco paznogcenus. Cxema ycTpoWCTBa METaHTEHKa. [IpwHIIATI
neiicTBus. JJocTOMHCTBA M HETOCTATKH.

5.4. Cxema buoxumudeckux 63aumooelcmeuti 8 oKuciumenvHom npyoy. buomornueckas
ouncTka B onomnpyaax. Cxema OMOXUMHUYECKUX B3aUMOJICHCTBUIN B OKHCIUTEIILHOM MPYAY.

6. Tepmuyeckoe 00e3Bpe:KMBaHNE CTOYHBIX BO/I.

6.1. Texnonoeuueckasn cxema ycmano8Ku 02He8020 006e38peHcUsaHUs CMOoYHbIX 600. Luk-
JIOHHBIE KaMephl U TIEYH C TICEBIO0KIKEHHBIM CIIOEM: MPUHIIMIT JICHCTBUS, TOCTOMHCTBA M HE-
JIOCTaTKU. TeXHONOrMyecKass CXxeMa YCTaHOBKH OTHEBOTO O00€3BPEKMBAHUS CTOUHBIX BOJ, CO-
JepKalIiX OpraHUYeCKHe BEIIECTBA: anmapaTypHoe o(OopMIIEHHE, YCIOBHS MPOBEACHUS MpO-
ecca.

6.2. Texnonocuueckas cxema OYUCMKU CHIOYHBIX 600 NPOU3BOOCMBA MEMOOOM MEPMO-
KAmManumuyecko2o OKUCIeHUsi 8 Napo2azosoll ¢haze. AmnmapaTypHoe odopMIIeHHE, YCIOBHUS
MIPOBE/ICHUS TIpoIIecca.

7. TexHoornyecKkue pemieHUsi OYNCTKH CTOYHBIX BOJ Pa3JIMYHBIX OTpacieil mpo-
MBIILJIEHHOCTH.

OuncTKa CTOYHBIX BOJ B TEIUIODHEPTETHKE, YEPHOW U IIBETHON METaJUTyprHH, XUMHUYE-
CKOH, HEe(PTEXUMHUECKOW, XUMHUKO-(PapMaIieBTUIECKOM, MHUIIEBOM, IEIUTION03HO-OyMaKHON U
JIECOXMMHYECKON MPOMBIIUICHHOCTH, HedTenepepadbaThBAIONINX 3aBOJ0B, MAIIMHOCTPOUTENb-
HBIX MPEANPUATHII, 3aBOJ0B CTPOUTENIBHBIX MaTeprasos, cucteMsl JKKX u np.

3aMKHYTbIE CUCTEMBI BOJJOCHA0KEHHUS TPOMBIIIITICHHBIX MPEATPUSTHI.
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8. O0padoTKa 0CaIKOB CTOYHBIX BO/I.
CocrtaB u CBOMCTBa 0CaJIKOB CTOYHBIX BOJ. KpaTkas XxapakTepuCTHKa MPOIECCOB YILIOT-
HEHHS, CTAOUIM3alMY, KOHAUIMOHUPOBAaHHS 0casKkoB. O00pyIOBaHHE U COOPYXEHHS sl 00€3-

BOXHMBaHHUA OCaAKOB CTOYHBIX BO/. TepMI/I‘ICCKaﬂ 06pa60TKa ocaJKa.

5.3. Tembl 1 popMBbI 3aHATHIH CEMHUHAPCKOT0 THIIA

Y4eOHblIii MIaHOM MO TUCIUILIMHE IPEyCMOTPEHBI MPAKTUYECKUE U TabopaTopHbIE 3a-

HATUS
N HawnmenoBanue pasnena ®opma MpoBEICHHUS] Tpynoémkocts, qac
- JUCIIATUTAHBI (MOYJIST) 3aHITHS OYHOE 3304HOE
Paznen 1. Texnomorndyeckoe opopmiieHue Me-
1 | TomoB MEXaHUYECKON OYMCTKU CTOYHBIX BOJ] IpaKTHYecKas 5 i
" | (tema: 1.2. OTcTauBanue B 1MoJje rPaBUTALIMOH- paborta
HBIX CHJI)
Paznen 1. Texnonmoruueckoe opopmieHue me-
TOJIOB MEXaHHYECKON OYMCTKH CTOYHBIX BOJI
2. | (tema: 1.4. dunpTpoBaHHE YEPE3 CIOW 3EPHH- fpaKTiHeCcKad 6 4
CTOM 3arpy3Ku v (QUIBTPOBATHHYIO IIEPETOPOI- pabora
Ky)
Paznen 2. ®usuko-xumMudeckasi O4uCTKa CTOU-
3 | HPIX BOX (tema: 2.1. Texnonoruueckoe opopm- nabopatopHas 12 i
" | IeHHe mpoluecca OYUCTKH CTOYHBIX BOJ (ioTa- pabora
IACH)
Pazgen 2. ®usuko-xumMudeckas O4uCTKa CTOU-
4 | HBIX BOJ (Tema: 2.2. TexHonoruueckoe opopm- nabopatopHas 12 i
" | IeHHe Impouecca OYUCTKH CTOYHBIX BOJ KOary- pabora
Jsiuued v IIOKyIsInei)
Pazgen 2. ®usuko-xuMuvecKasi O4uCTKa CTOU-
5 | HbIX BOX (Tema: 2.3. Texnonoruueckoe opopm- nabopatopHas 12 i
" | JeHue mpolecca OYUCTKU CTOYHBIX BOJT a/I- paborta
COpPOIIMOHHBIMHA METO/IaMH )
Paznen 2. ®usuko-xuMuvecKasi O4uCTKa CTOU-
HBIX BOJ (Tema: 2.2. TexHonoruueckoe ohopm- paKTHYecKas i 5
JIEHWE TIpoIlecca OYMCTKUA CTOYHBIX BOJ KOary- paborta
Jsiuued v QIIOKyIsInei)
Paznen 5. buonornueckas 04YMCTKa CTOYHBIX
' MpaKTUIeCcKast
6. | Box (Tema: 5.1. buomornyeckas OUUCTKa B 6 -
a’pOTEHKAX) pabora
Paznen 7. TexHomorndeckue pemieHnus OUUCTKH
7. | CTOYHBIX BOJ PA3JIMYHBIX OTPACIECH IPOMBITII- Kelic-3a/1aHue 8 6
JIEHHOCTH
8. | Paznen 8. OGpaboTKa 0CcaKOB CTOYHBIX BOJI. Keiic-3a/1anne 6 -
HTroro: 68 16

5.4. leTanu3anusi caMOCTOATEJIbHOMH PadoThI

No HaumenoBanue pa3aena Bun camocrositTenbHOM TpynoemkocTs, yac
- JTUCITUTUTAHBI (MOJTYJIST) paboTHI OYHAas 3a204HAas
1 Paznen 1. Texnonorudeckoe odopmie- [ToaroroBka Kk TECTOBOMY 3 5
) HHUEC MECTOI0B MEXAHUYECKOU OUUCTKH KOHTPOJIIO
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HaumenoBanue pa3nena

Bupg camocTosTensHOM

TpyaoeMKocTh, yac

= JUCHIUTUTAHBI (MOJTYJIIS) paboTHI ouHas 32049Has
cTtouHbIX BoJ (Temsl: 1.1. [IporexuBa-
Hue; 1.3. OtrcrauBanue B MoJie HEHTPO-
OC)KHBIX CHIT)
Paznen 1. Texnomorudyeckoe opopmiie-
HUE METOJIOB MEXaHUYECKON OYMCTKU [ToaroroBka
CTOYHBIX BOJI (TeMbl: 1.2. OTCTauBaHUE B | K TECTOBOMY KOHTPOJIIO,
2. | mone rpaBUTAaMOHHBIX cui; 1.4. Owiib- MOJATOTOBKA K IMPaKTHYE- 9 30
TPOBaHUE Yepe3 CII0N 3epHUCTOM 3a- CKOMY 3aHATHIO, [IOJr0-
Ipy3KH U QUIBTPOBATBHYIO IEPETOPOI- TOBKa K 3all[UTE OTYETa
KY)
Paznen 2. duznko-xumMuyeckas OUMCTKA [ToaroroBka k ompocy
cTOYHBIX BOJ (Tema 2.1. TexHonoruue- 0 TeMaM J1ab0pPaTOPHBIX
3. | ckoe oopmIIeHHE MPOIEcCa OUUCTKH paboT, MOATOTOBKA K 3a- 9 30
CTOYHBIX BOJI (hIOTaIUEH ) IIUTE OTYETA, MOJrOTOBKA
K TECTOBOMY KOHTPOJIIO
Paznen 2. ®usnko-xumMuveckas OUuCTKa [ToaroroBka k onpocy
CTOYHBIX BOJ (Tema 2.2. TexHomoruue- 0 TeMaM JIabopaTOPHBIX
ckoe o(hopMIICHHUE MPOIIECcCca OUUCTKU paboT, MoATrOTOBKA
4. | CTOYHBIX BOJI Koarynusuuen u Gpuokyms- K TECTOBOMY KOHTPOIJIIO, 9 30
1Uei) MOATOTOBKA K IMPaKTHYE-
CKOMY 3aHATHUIO, TTOJTO-
TOBKA K 3aIllUTE OTYETa
Paznen 2. ®usnko-xuMudeckasi O4UMCcTKa [ToaroroBka k ompocy
CTOYHBIX BOJ (TeMa 2.3. TexHonoruue- 110 TeMaM JIabopaTOPHBIX
g | cxoe odopmileHre Iporecca OUUCTKH paboT, MOATrOTOBKA 9 8
" | CTOYHBIX BOJ aJICOPOIIMOHHBIMU METO- K TECTOBOMY KOHTPOJIIO,
JIaMH) MOATOTOBKA K 3aIIUTE OT-
yeTa
Paznen 2. ®usnko-xumMuveckas OUuCTKa
CTOYHBIX BOJ (Tembl: 2.4. OuncTKa
IToaroTroBka K TECTOBOMY
6. | CTOYHBIX BOJ METOZOM DKCTPAKIUH; 2.5. 3 8
MemOpaHHbIE TEXHOJIOTHH B PAKTHUKE KOHTPOIO
OYUCTKHU CTOYHBIX BOJ)
7 Pazgen 3. Xumuyeckas ouncTKa CTOY- [ToaroroBka Kk TECTOBOMY 3 8
HBIX BOJI KOHTPOJTIO
8 Paznen 4. Dnexrpoxumuueckue Metoqbl | [loaroToBka k TeCTOBOMY 3 11
" | 0OpabOTKHU M OYMCTKHU CTOYHBIX BOJ] KOHTPOJIIO
Paznen 5. buonoruueckas ouncrka IToaroroska
CTOUYHBIX BOJ (Tema: 5.1. buonoruye- K TECTOBOMY KOHTPOJIIO,
9. | ckas OYHCTKA B a3POTEHKAX) MOATOTOBKA K MpPaKTUYe- 8 8
CKOMY 3aHSATHIO, TIOJITO-
TOBKA K 3aIl[UTE OTUETa
Paznen 5. buonornueckas ouucrka
10, | CTOUHBIX BOX (Temsr: 5.2. buonoruye- [ToaroroBka Kk TECTOBOMY 3 6
" | ckas ouncTka B ouopunstpax; 5.3. Cu- KOHTPOJIIO
CTeMa aHadYPOOHOTO PA3IOKECHHS])
11 Pazgen 6. Tepmuueckoe 06e3BpeKUBa- [ToaroroBka kK TECTOBOMY 3 5
HUE CTOYHBIX BOJI KOHTPOJIIO
12, Pazgen 7. Texnonornveckue pemeHust TloaroroBka K BEIIOJIHE- 9 18

OYHMCTKU CTOYHBIX BOJ pa3JIMYHLIX OT-

HUIO Kelic-3aJaHus
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Ne HaumenoBanue pa3nena Bupg camocTosTensHOM TpymoemKocCTb, 9ac
- JUCHIUTUTAHBI (MOJTYJIIS) paboTHI ouHas 32049Has
paciieil IpOMBIIIIEHHOCTH.
13. Paznen 8. O6paboTKa 0CaIKOB CTOYHBIX HOI[I‘OTOBISEI K BBITIOJHE- 9 12
BOJI. HUIO Kelic-3a/JaHus
IToaroroBka K IpOMEKYTOYHOM aTTe- N3yuenue neKIHOHHOTO
14, | CTAUMA (7Kx3amen) MaTepuana, JUTepaTypHbIX 35,65 8,65
HUCTOYHUKOB B COOTBET-
CTBUU C TEMAaTUKON
HUroro: 115,65 | 189,65
6. [lepeyeHb y4eOHO-METOIMYECKOT0 0O0ecIeYeHUs MO TUCIHUILINHE
OcHoBHAasi U JONOJIHUTEJILHAS JIUTEPaTypa
b ABTOpP, HAUMEHOBAHNE Ton [Ipumeuanue
/I A3IaHUsI
OcHoBHasi yueOHasi JUTEPATYpPa
1. | Beromkun, A.I'. UrxeHepHas 3amuta rugpocdepsl oT cOpo-
COB CTOYHBIX BOJ: [16+] / A.I'. BeTomkuH. — 2-¢ U31., UCIp. H
nomn. — Mocksa; Bonorga: Uadpa-Umxenepus, 2019. — 297 c.: HOHE{OTCKCTO_
wi., Tabn., cxem. — (MmkeHepHas dKoyorus s OakaiaBpHa- BRI rocTyT
TQ). — Pexum JOCTyTIa: 1o MOJIITUCKE. _| 20 TPH BXOZE TTO
URL: http://biblioclub.ru/index.php? _page=book&id=564892. FIOTHILY 1 Tia-
— Bubmmorp.: c. 290 - 292. — ISBN 978-5-9729-0277-4. — poJo
TeKkcT: 2EeKTPOHHBIN.
2. | Texnonmorusi ounctku crouHbix Box / cocT. A.Il. Kapmanos,
W .H. llonwmua. — 2-¢ u3n., ucnp. u gon. — Mocksa; Bomorna: ITosrHOTEKCTO-
Wndpa-Uuxenepus, 2018. — 213 c.: win. — Pexxum goctyna: no BBIN JIOCTYII
TTOATIHCKE. —| 2018 P BXOJIE IO
URL: http://biblioclub.ru/index.php?page=book&id=493888. — JIOTHHY U Ta-
bubmmorp.: ¢. 210. — ISBN 978-5-9729-0238-5. — Tekcr: a1ek- pomro*
TPOHHBIN.
3. | Beromkun, A.I'. TeXHOIOTUY 3aIIUTHI OKPY)KAIOLIEH CPEIIbI OT
OTXOJIOB MPOU3BOJCTBA M MOTpebdieHus: yueOHoe mocobue / [TonHOTEKCTO-
A.T'. BetomkuH. — 2-¢ u3., ucnp. u gon. — Cankr-IlerepOypr: BBIM JJOCTYI
Jlanw, 2016. — 304 c. — ISBN 978-5-8114-2035-3. — Tekcr: 2016 IIpHU BXOJIE TTO
AJIEKTPOHHBIN // DNEKTPOHHO-OMOMHMoTeuHast cuctema «Jlaupy: JIOTUHY U Ta-
[caiit]. — URL: https://e.lanbook.com/book/72577. — Pexum pomno*
JIOCTYMA: JUIsl aBTOPU3. TOJIb30BaTENeEH.
4. | Ilpomeccel, anmapatbl U TEXHHKA 3alIUTHI OKPYXKArOIIel cpe-
nel: yaeOnoe mocobue. Y. 1. OuncTka MpOMBINIIIEHHBIX CTOY-
Heix Box / B.WM. Jlerkwmii, U.H. Jlunmynos, A.®. Hukudopos, 2016 ONEKTPOHHBIN
N.I". TlepBoBa; MunoOpHayku Poccuu, Ypain. roc. jecoTexH. apXuB
yH-T. — EkarepunOypr, 2016. — 234 c. — Pexxum pocryna:
http://elar.usfeu.ru/handle/123456789/5930
JlonosiHuTeILHAS YUeOHAasi JIuTeparypa
5. | Beromkun, A.I'. UmxeHepHas 3ammurta Tuapocdepsl oT coOpo- [TonHOTEKCTO-
COB CTOUHBIX Boj / A.I'. BeTomkuH. — 2-e U31. ucup. u JIOM. — BBII 10CTYI
Mocksa; Bomnorga: Muadpa-Unxenepus, 2016. — 296 c.: wn., | 2016 IIpH BXOJIE TTO
Tabn., cxeM. — Pexum pgoctyna: mo mnommucke. — URL: JIOTHHY U Na-
http://biblioclub.ru/index.php?page=book&id=444179. — buo6- posro*
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suorp. B kKH. — ISBN 978-5-9729-0125-8. — Tekcr: amekTp.

bapabam, H.B. buoxumudeckne MeTOABl OYUCTKH CTOYHBIX
Box / H.B. bapabam; MunucrepctBo o0pa3oBaHus W HAyKH
Poccuiickoit @enepaunu, denepanbHOE TOCYIAPCTBEHHOE aB-
TOHOMHOE 00pa30BaTeIbHOE YUpEXKJEHUE BBICIIEro mpodec-
cuoHanpHOTO OOpa3oBanusi «CeBepo-KaBkasckuii denepaib-
Hbld yHUBepcuteT». — CtaBponoiib: CKOVY, 2015. — 98 c.: ui.
- Pexum JOCTyIIa: 1o MIOJIINCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=457145 .

2015

ITonHOTEKCTO-
BBII JIOCTYI
IIpH BXOJIE TIO
JIOTUHY M TIa-
pomo*

Jlunynos, M.H. OuncTka CTOYHBIX BOJ B OMOJIOIMYECKHUX pe-
aKTopax C OMOIUIEHKOW M aKTMBHBIM WJIOM (pacdyeT OMo(HiIb-
TPOB M a3POTEHKOB) [ DJIEKTPOHHBIN pecypc]: yueOHoe nmocodue
/ N.H. Jlunynos, U.I". [lepBoBa; Munoopuayku Poccun, Ypai.
roc. JIECOTEXH. YH-T. — ODJIEKTPOH. TEKCTOBblEe AaH. — Ekare-
punOypr: YIJITVY, 2015. — 1 s5. onrt. guck (CD-ROM).

2015

10 sk3.

AnanbeB, B.A. XumMuueckre OCHOBBI COBPEMEHHBIX OKHUCIIH-
TEJNBHBIX TEXHOJIOTHH HAa OCHOBE 030HA OYMCTKH CTOYHBIX BOJ /
B.A. AnanbeB, B.JI. AnanbeBa. — KemepoBo: KemepoBckuil
rocygapcTBeHHbl yHuBepcuret, 2012. — 148 ¢. — Pexxum no-
CTyma: 10 ITOJIITHCKE.

URL.: http://biblioclub.ru/index.php?page=book&id=
— ISBN 978-5-8353-1227-6. — TekcT: 3J1€KTPOHHBIA.

232209.

2012

ITonHOTEKCTO-
BBII JTIOCTYI
MIpU BXOJIE IO
JIOTHHY U Ma-
poiro*

Hukudopos, A.®. Mexdazuble nepexoasl B aacopOLUOHHBIX
nponeccax [Teker]: yueb. mocoOue ajis CTYyJECHTOB CIICIIHAIb-
HocTeilt 270112 — BogocHab0xenne u Bogoorseaenue, 280201 -
OxpaHa OKpyKarouiei cpebl U parMoH. UCIOJIb30BaHUE TIPH-
poa. pecypcoB, 280202 — HMuxeHep. 3amuTa OKpYXKarollen
cpensl / A.®. Hukudopos, JI.B. Bacunenko, T.B. JloGyxuHa;
VYpain. roc. necorexH. yH-T, Ypan. denep. yH-T UM. IEPBOTO
[Ipesunenta Poccun b. H. Ensuuna. — ExarepunOypr: YI'JI-
TV, 2010. - 186 c.

2010

51 3xks.

10

Bacunenxo, JI.B. MeTopl OUMCTKH NPOMBIIUIEHHBIX CTOYHBIX
BOJA: YydeOHOe Tmocobue JUIsl CTYIAEHTOB CHEIHMaIbHOCTEH
270112 «BonmocHabxxenue u BogootrBeaeHue», 280201 «Oxpa-
Ha OKpY>Kalollei cpeabl U palMoHal. UCIOIb30BaHUE MPUPO/L.
pecypcoBy, 280202 Bcex dopm obyuenus / JI.B. Bacunenko,
A.®. Hukudopos, T.B. JIoOyxuna; Ypai. roc. 1€COT€XH. yH-T.
- ExarepunOypr: YIJITY, 2009. — 174 c.

2009

84 »xk3.

11

NnxeHepHas 3amuTa MOBEPXHOCTHBIX BOJ] OT MPOMBIIIIIEHHBIX
CTOKOB: y4eb. mocobue s cryaeHtoB By30B / [I. A. Kpuso-
meuH [u 1p.]. — Mocksa: Beiciias mkona, 2003. - 344 c.

2003

5 ak3.

12

PonnonoB, A.W. TexHomornyeckue mpoIecchl 3KOJIOTHYECKOM
0e30macHOCTH (OCHOBBI JHBAHPOHMEHTAUCTUKH): YIEOHUK
IUIE CTYIIEHTOB BY30B, OOYYAIONIMXCS IO CHEIHaTbHOCTH
«OxpaHa OKpYKaroliel Cpelbl U palluOHAIBHOE HCIOJIb30Ba-
HUE TPUPOAHBIX pecypcoB» / A.W. Poanonos, B.H. Kiymus,
B.I'. Cucrep. — 3-e u3a., nepepad. u gom. — Kanyra: U3n-so H.
boukapesoii, 2000. - 800 c.

2000

9 HKk3.

13

Menbauk, T.A. UccrnenoBanue mporecca OYUCTKH BOABI OT
cynb(dara MarHus METOJOM HMOHHOTO OOMeHa [DIIeKTPOHHBIN
pecypc]: MeToa. yKazaHMs K J1abOpaTOPHOMY MPAKTUKYMy IO
quctuminHe «TeXHOJIOTUSl OYUCTKU CTOYHBIX BOJA» IS CTY-

2013

SNO0C
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http://biblioclub.ru/index.php?page=book&id=457145
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B8%D0%BF%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://biblioclub.ru/index.php?page=book&id=%20232209
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9D%D0%B8%D0%BA%D0%B8%D1%84%D0%BE%D1%80%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%BE%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

JICHTOB OYHOM ® 3aouHod ¢opm oOyuenus. Hampasie-
uus 241000.62 «3Hepro- u pecypcocOeperaroIme mporecch B
XUMHAYECKOH TEXHOJIOTHH, He(MTEXUMUH U OHOTEXHOJIOTHUNY,
280700.62 «Texnochepnas 6e3omacHocts» / T.A. MenbHUK: B
2 ygactsax. — ExarepunOypr: Uzn-so YIJITY, — 2013. — Y. I. —
35 c. — Pexum JOCTYTIA:
http://Imsstudy.usfeu.ru/course/view.php?id=802

14 | Menwsuuk, T.A. UccrnenoBanue npoiiecca OYMCTKHA BOJIBI C HC-
MOJB30BAHUEM KOAryJsiHTOB [DJEKTPOHHBIA PECypcC]: METOI.
yKa3aHus K J1a0OpaTOpHOMY MPAKTUKyMy [0 JUCIHILTAHE
«TexHOJIOorusl OUMCTKH CTOYHBIX BOI» JUISl CTYJIEHTOB OUYHOM U
3aoyHOi Gopm o0yuenus. Hanpasnenus 241000.62 «uepro-
U pecypcocOeperaroiue Mnporecchl B XUMUYECKONH TEeXHOJIO-
run, Hedrexumun u OuorexHomorum», 280700.62 «TexHo-
chepnas 6e3omacuoctb» / T.A. MenbHuk: B 2 yactsax. — Exa-
tepunOypr: M3n-so YIJITY, — 2013. — Y. II. — 25 ¢. — Pexum
nocryna: http://Imsstudy.usfeu.ru/course/view.php?id=802

2013 SNO0C

15 | Menwsuuk, T.A. Beiaenenue 3MylIbIHpOBaHHBIX Macen [DIeK-
TPOHHBIN pecypc|: METOJ. yKa3aHHs K JIa0OPaTOPHOMY MpaK-
TUKYMY TIO TUCHIHUTUIMHE « TE€XHOIOTHS OYMCTKUA CTOYHBIX BOJ
JUIs CTYJIGHTOB OYHOUW | 3a04HOM (hopM oOyueHus. Hampasie-
Hus 20.03.01  «Texnocdepnas  OezomacHocth», 18.03.02 | 2020 €)5(0[®
«DQHepro- U pecypcocOeperarmIme mporecchl B XUMHUECKON
TEXHOJIOTUH, HepTexumuu u ouorexuosorun»/ T.A. MenbHUK.
— Exarepun6ypr: M3a-so YIJITY, — 2013. — 20 c. — Pexum
noctyna: http://Imsstudy.usfeu.ru/course/view.php?id=802

* MpexJie YeM MPOUTH 10 CCBIIKE, HEOOXOMMO BOMTH B CHCTEMY

OYHKIIMOHUPOBAHHUE JIEKTPOHHON MHGOPMAITMOHHO-00pa30BaTEIHLHONU Cpebl 0OecTeun-
BAETCS COOTBETCTBYIOIIMMU CPEJCTBAMH HH(POPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI
Kaxnapiii oOyuatomuiicss oOecriedeH JOCTYIOM K AJIEKTPOHHOW OMOIMOTEUHOH cucteme
VYTIITY (http://lib.usfeu.ru /), 3BC Hznarenscra Jlans http://e.lanbook.com/ , DBC Yuusepcu-
TeTckas oubmuoreka ommain http://biblioclub.ru/ , comepskammx u3gaHus MO OCHOBHBIM H3ydae-
MBIM JIUCHUIUITMHAM U C()OPMHUPOBAHHBIX IO COTJACOBAHUIO C MPABOOOIANATENIMH Y4eOHOU U
y4e0HO-METOIUYECKOM JTUTEPATypPHI.

Cl'[paBO‘lHl)le u l/lH(l)OpMalll/IOHHble CHUCTEMBI
1. CHpaBO‘-IHO-HpaBOBa}I CHUCTCMA «KOHch'IBTaHT IImrocy.
2. UudopmanmonHo-npaBoBoii moptai ["apant. Pexxum noctymna: http://www.garant.ru/
3. ba3a nannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbubie 6a3b1 JAHHBIX

1. UudopmaninoHHbIe CUCTEMBI, OAaHKU JTaHHBIX B 00JIACTU OXPaHbl OKPYKAOIIEH CpeIbl
U TIPUPOJIOTIONB30BaHus — PexxuM noctyna: http:/MUHOPUPOABIPO.pd

2. Unadopmarmmonnas  cucrema «TEXHOPMATHUB». —  Pexum  goctyna:
https://www.technormativ.ru/ ;

3. Hayunas snektponHas 6ubnuoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

4. TIporpammsl is skosioroB ECOReport. — Pexxum nocryma: http://ecoreport.ru/ ;

5. Undopmannonnsie cucremsl «buopasnoobpaszue Poccum». — Pexum pocryma:
http://www.zin.ru/BioDiv .
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HopmaTuBHO-IPaBOBbIE AKTHI

1. ®enepanbubiii 3akoH «Boaubiii kogekce Poccuiickoit @eaepammm» ot 03 urons 2006 r.
Ne 74-®3 — Pexxum nmocryma: http://www.consultant.ru/document/cons_doc LAW_60683/.

2. ®enepanpHblii 3aK0H «O pHIOOIOBCTBE U COXPAHEHUHU BOJHBIX OMOJIOTHUECKUX pecyp-
COB» oT 20 nexaops 2004 I. Ne 166-®3 — Pexxum JIOCTYTIA:
http://www.consultant.ru/document/cons_doc_LAW 50799/

3. ®enepanbubiii 3akoH «O BogocHAOKEHHH U BOAOOTBeAeHUn» oT 07.12.2011 Ne 416-
@3 — Pesxum pocryma: http://www.consultant.ru/document/cons_doc LAW_122867/.

4. ®enepanibHblid 3aK0H «O CaHUTAPHO-AMUIEMHUOJIOTMUYECKOM OJ1aronoyiydu Hacese-
Hus» oT 30 wmapra 1999 No 52-®3 (pes. ot 13.07.2020). — Pexum pocryna:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=90263871202497402182882562&cacheid
=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB

4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8.

7. ®OH/ OLIEHOYHBIX CPEJCTB /sl MPOBeIeHUsI MPOMEKYTOUHOM aTTecTaluu
o0yyaromuxcs Mo JUCIUNIHHE
7.1. Ilepeyenb KOMNeTEeHUH ¢ YKa3aHUEM 3TanoB ux GopMupoBaHusi B poiecce
0CBOeHMNsI 00pa30BaTeIbHOI MPOrpaMMbl

DopmupyeMble KOMIIETEHIIUI

Bun u ¢opma koHTpOIIS

IIK-1 cnocobeH aHanu3upoOBaTh pabOTy OUHCT-
HBIX COOPY)KCHHIA BOJOOTBEICHUS, BHEAPSATH
HOBBIC U COBEPILICHCTBOBATH JICHCTBYIOIINE
TEXHOJIOTHYECKHE MPOIIECCHI U PEKUMBI BOJIO-
OYHUCTKH, B COOTBETCTBUH C TPEOOBAHHUSIMH TIPH-
POI0OOXPAHHOTO 3aKOHOIATENLCTBA U IKCILTya-
TAI[MOHHOW JIOKyMEHTAIIUU

IIpoMe:KyTOYHBIH KOHTPOJIb: KOHTPOJIbHbBIE
BONPOCHI K IK3aMEHY

Texkyumuii KOHTPOJb: OIIPOC, BHIIOJIHEHUE
71a00paToOpHOIA PabOTHI, BHIIOJIHEHUE MTPAKTH-
YecKO# paboThI U 3alIMTa OTYETa, TECTUPOBA-
HUE, BBIIIOJHEHUE Keilc-3a1aHus

ITK-2 rotoB 000CHOBBIBATH CHUKEHHUE KOJIOT -
YECKUX PUCKOB MPHU PACIIUPEHUHU, PEKOHCTPYK-
IIUM 1 BHEIPEHUU HOBBIX 3KOJOIMUYECKH 0e3-
OTIACHBIX, PHEPTO- U pecypcocOeperaronmx Tex-
HOJIOTHH 1 000pyA0BaHUS

IIpomexyTOYHBII KOHTPOJIb: KOHTPOJIbHBIE
BOIPOCHI K DK3aMEHY

Tekymuii KOHTPOJIb: ONPOC, BHIMOJTHEHUE
1ab0opaTopHOM pabOTHI, BHIIOJIHEHUE TIPAKTH-
YecKoM paboThI U 3alMTa 0TYETa, TECTUPOBA-
HUE, BBINIOJHEHUE Keilc-3a1aHusl

ITK-3 cnocoOeH MpoBOAUTH KOHCTPYKTOPCKO-
TEXHOJOTUYECKUI aHaIN3 SKOOM03aIIUTHOTO
000py/I0BaHUs IPOU3BOJICTBA K BBIMTYCKY HOBOM
NPOIYKIUH C YITYYIICHHBIMH YKOJIOTUIECKUMH
XapaKTECPUCTUKAMH, C YYCTOM pallMOHAJIBHOI'O
UCTIOJIB30BAHUS TPUPOIHBIX PECYPCOB M MUHH-
MH3aIMH BO3AEHCTBUSI HA OKPYKAFOLIYIO Cpeay

IIpoMe:KyTOUHBIH KOHTPOJIb: KOHTPOJIbHBIE
BOMPOCHI K IK3aMEHY

Texkyuuii KOHTPOJb: ONIPOC, BHINOJIHEHUE
1abopaTopHOM pabOTHI, BHIIOJHEHUE TIPAKTH-
YeCcKOi paboThI M 3aIIKUTa OTYETa, TECTUPOBA-
HHE, BEITIOJIHEHUE Kelic-3a1aHus

ITK-5 cnoco0OeH HcIoib30BaTh OCHOBHBIE HOP-

MaTHBHBIE U TIPABOBbIE aKThl B 00J7aCTH OXPaHbI
OKpYXaroIlel cpeibl PU MOArOTOBKE KOJIOTH-
YECKOM TOKYMEHTAIlUU U OTYETHOCTH C yYETOM

HKOJIOT0-?)KOHOMHMYECKOT0 aHaJIN3a U crennudu-
KU paboThl peNPUSTHSI/OpraHnu3aluu

IIpomMeKyTOYHBINH KOHTPOJIb: KOHTPOJIBHBIE
BOIIPOCHI K 9K3aMEHY

Texymuii KOHTPOJIb: OIPOC, BEIIIOJTHEHUE
1a00paTOpHON PabOTHI, BHIIOJIHEHUE NTPAKTH-
4yecKoM paboThI U 3alMTa 0TYETa, TECTUPOBA-
HUE, BBIIIOJIHEHUE KEIC-3a1aHUs
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7.2. Onucanne nNoKasaresjeidl M KpUTEPHEeB OLCHMBAHUSI KOMIIETCHI[WI HA Pa3JINYHBIX 3Ta-
nax ux popMHpoBaHUs, ONMCAHME IIKAJ OLCHUBAHUS

Kpurepun ouneHMBaHUsI YCTHOIO OTBETa Ha KOHTPOJbHBbIE BOIPOCHI JK3aMeHa
(MpoMeKYTOYHBIH KOHTPOJIb, popmupoBanue komnerenuuii [TK-1; ITK-2; TTK-3; IK-5)

«5» (omauuno) — NaH MOJIHBINA, pPa3BEepHYTHIA OTBET Ha IMOCTABJICHHBIM BOIIPOC, TOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HaHUI 00 OOBEKTE, 10Ka3aTE€IbHO PACKPBITHI OCHOBHBIE IOJIOXKE-
HUS TEMBI; B OTBETE IIPOCIIEIKUBACTCS YETKasl CTPYKTYypa, JOTUYecKasl IOCJIe0BATEIbHOCTD, OT-
pakaromiasi CymHOCTh PaCKPhIBAEMBIX MOHSATHI, TEOPUH, siBICHU. 3HaHUE 00 00BEKTe JEeMOH-
cTpupyercs Ha (OHE MOHUMAHUS €ro B CUCTEME IaHHOW HAyKU U MEXJIUCLMIITIMHAPHBIX CBA3EH.
OTBeT U3JI0KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HayKH, IOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOYHSIOLINE BOIIPOCHI,

«4» (xopowo) — NaH MOJHBIN, Pa3BEPHYTHI OTBET HA IOCTABJIEHHBIN BOIIPOC, TOKA3aHO
YMEHME BBIIEIUTHh CYIIECTBEHHBIE M HECYLICCTBCHHBIC INPU3HAKH, NPUYUHHO-CIICICTBEHHBIC
cBsA3u. OTBET YETKO CTPYKTYpPUPOBaAH, JIOTMUEH, U3JI0KEH B TepMUHAX Hayku. OHaKo aomylie-
Hbl HE3HAUYUTENIbHbIE OIIMOKU WM HEJI0YeThl, UCIIPABICHHbIE OaKaJaBpOM C MOMOLIbIO «HABO-
JSIIMX» BOIIPOCOB;

«3» (yoosremeopumenvpro) — NaH HEIOJHbBII OTBET, JIOTUKA ¥ MOCIIEI0BATEIbHOCTD H3-
JIOKEHUSI UMEIOT CYILECTBEHHbIE HapylieHus. JlonmyiieHsl rpyOble OmMOKM NP ONpEesIEHUU
CYIIHOCTH pPacKpbIBa€MbIX MOHATUH, TEOPUil, SABJICHUN, BCIEICTBUE HEMOHUMAaHUs OakaiaBpoM
UX CYUIECTBEHHBIX U HECYIIECTBEHHbIX IIPU3HAKOB U CBA3€il. B 0TBETE OTCYTCTBYIOT BBIBOBI.
VYMeHue pacKpbITh KOHKPETHBIE MPOsIBIECHUS OOOOLIEHHBIX 3HAaHMH He Moka3aHo. PeueBoe
odopmienne TpedyeT MonpaBoK, KOPPEKIHH;

«2» (Heyoosremsopumenvro) — OakanaBp IEMOHCTPUPYET HE3HAHHE TEOPETHYCCKUX OC-
HOB IIpeIMETa, HE YMEET JIeJIaTh apryMEHTHPOBAHHbIE BBIBO/bI U MPUBOJIUTH IPUMEPHI, TOKA3bI-
BaeT ciaboe BiIaJleHHue MOHOJIOIMYECKON Peublo, HE BJIZCeT TEPMUHOIOIHEH, IPOSBIISIET OTCYT-
CTBUE JIOTUYHOCTH U MOCJIEI0BATEIILHOCTH U3JI0KEHUS, I€TaeT OUIMOKH, KOTOPbIE HE MOKET HC-
IIPABUTb, JaXK€ IIPU KOPPEKLMH ITPENOJABATENIEM, OTKa3bIBACTCS OTBEYATh HA 3aHATHU.

Kpurtepun oneHuBaHus BBINOJHEHHS JIA00PATOPHBIX padoOT M 3alMTHI oTYeTa (Te-
KyIIuii KOHTPob, popmupoBanne komnerennmii I[NK-1; TK-2; IK-3; [TK-5)

«5» (omauuno): paboTa BHIIOJIHEHA B CPOK; O(hopMIIeHNE U coiep KaTesIbHAs 4acTh OTYe-
Ta 00pa3IoBkie; paboTa BHITIOJIHEHA CAMOCTOATENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIIECHMS,
3aKJIF0OYeHHs U BbIBOJbI. OOyyaromuiicss ObICTPO OPUEHTHPYETCSl B OTYETE U OTBEUYAeT Ha yTOY-
HSIOLIME BOMIPOCHI.

«4» (xopouwio): paboTa BBINOJIHEHA B CPOK; B OPOPMIICHHH OTUYETA U €T0 COJIepKaTeIbHON
YacTU HEeT IrpyObIX OMMOOK; paboTa BBINOJHEHA CAMOCTOSITENILHO; MPUCYTCTBYIOT COOCTBEHHbBIE
0000111eHus, 3aKITI0YeHNsT U BBIBO/BI. OOyuaromuiicss OpUEHTHPYETCsl B OTYETE U OTBEYaeT Ha
YTOYHSIOIINE BOIIPOCHI C MOMOIIBIO MTPEToaaBaTelis.

«3» (yooeremeopumenvro): paboTa BBHIOJHEHA C HapylleHHeM rpaduka; B odopmiie-
HUU, COJIEpP’KaTeJbHON YacTH OTYETa €CTh HEIOCTATKH; padoTa BBINOJIHEHA CaMOCTOSTENBHO,
IPUCYTCTBYIOT cOOCTBEHHBIE 00001IeHNs. O0yJaromuiicss ¢ TPYAOM OpUEHTHPYETCsl B OTYETE U
OTBEUAET TOJIHKO Ha MOJIOBUHY 33J]JaBa€MbIX €My BOIIPOCOB.

«2» (Heydoeremseopumenvro): odopmiieHne pabOTHl HE COOTBETCTBYET TPEOOBAHUSIM;
OTCYTCTBYIOT WJIU CI€JIaHbl HENIPABUIbHBIE BBIBOBI U 00001IeHHs. OOy4daromuics He OpUEHTH-
pyeTcs OTYETHBIX MaTepHaiax U He MOXKET MOSICHUTh PAaCCUMTaHHbIE JJaHHBIE.

Kpurepun oneHnBaHus BbINOJHEHHS NMPAKTHYECKUX PadoOT M 3aIIUTHI oT4eTa (Te-
KyIIHii KOHTPoJb, popmupoanne komnerennmii I[K-1; IK-2; IK-3; [TK-5)

«5» (omauuno): paboTa BHINIOJIHEHA B CPOK; O(hopMIIeHHE U COiepKaTeNIbHAs YacTh OTYe-
Ta 00pa3LoBble; paboTa BHINOJIHEHA CAMOCTOSITENIbHO; MPUCYTCTBYIOT COOCTBEHHbIE 0000IICHMS,
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3aKJTFOYCHUS U BBIBOJBL. OOydaromuics ObICTPO OPUCHTHPYETCS B OTYETE W OTBEUYAECT HA yTOU-
HSIOIINE BOIIPOCHI.

«4» (xopowo): paboTa BBIIIOJIHEHA B CPOK; B OPOPMIICHUH OTYETA M €T0 COJIePIKATEIBHOM
YacTH HET rpyObIX OmHMOOK; paboTa BBIMOJIHEHA CAMOCTOSATEIBHO; MPUCYTCTBYIOT COOCTBCHHBIC
00001IeHNs, 3aKITI0UYEHUsT W BbIBOJIbI. OOyJaromuiics OPUSHTHPYETCS B OTYETE M OTBEUACT Ha
YTOYHSIOIIME BOIIPOCHI C TOMOIIBIO MIPEToIaBaTelIsl.

«3» (vOosnemeopumenvro): padoTa BBHIMOJIHEHA ¢ HapylieHueM rpaduka; B odopmiie-
HUH, COJCPKATEIFHOW YacTH OTYETa €CTh HEIOCTAaTKU; paboTa BBHIMOIHEHA CaMOCTOSTEIBHO,
MPHUCYTCTBYIOT COOCTBEHHBIE 00001IeHMs. OO0YJaromuiics ¢ TPYJIOM OPUEHTUPYETCSI B OTYETE U
OTBEYAET TOJIBKO Ha MOJIOBHHY 32/1aBa€MbIX €My BOIIPOCOB.

«2» (Heyoosremseopumenvro): opopmiieHHe pabOTBHl HE COOTBETCTBYET TPEOOBAHUSIM;
OTCYTCTBYIOT HMJIM CJICJIaHbI HETIPABIJIbHBIC BBIBOJIBI U 00001IeHNsA. OOyJatoniics He OPUECHTH-
pyeTcsi OTYETHBIX MaTepHaliaX H HE MOXKET MOSCHUTh PACCUMTAHHBIE TaHHBIC.

Kpurepun oneHuBaHUSA BBINOJHEHUA 33aJaHUI B TeCTOBOI (popMe (TeKyUIUil KOH-
TpoJb, popmupoBanue komnerenumii IK-1; IK-2; ITK-3; ITK-5)

[To uToram BBITIOTHEHUS! TECTOBBIX 3a/IaHUM OIIEHKA MPOU3BOIUTCS 110 YETHIPEXOAITbHOMN
mkane. [Ipu npaBuibHBIX OTBETAX Ha:

86-100% 3amanuii — ONeHKA «J» (OMIUUHO);

71-85% 3amaHuii — oLileHKa «4» (xopouto);

51-70% 3amaHuit — ouieHKa «3» (Y0081emeopumenvbHo);

MeHee 51% - onieHka «2» (Hey0oeniemseopumensHo).

Kpurepun oneHnBaHusA Kelc-3aHATUS (TEKYIIHil KOHTPOJIb, (JOPMHPOBAHHE KOM-
nerenuuii [MK-1; MK-2; IK-3; IIK-5):

«5» (omauuno): paboTa BBHINOJIHEHA B CPOK; COJEpIKaTeIbHAs YacTh JOKIIAAa U IPEasIo-
YKEHHbIE MEPOTIPHUATHS 00pa3LOBBIE; MPUCYTCTBYIOT PEKOMEHIAINH, 3aKITIOUEHHSI U apTyMEHTHU-
poBaHHbIE BbIBOJIbI. O0yyaromuiicss MpaBUILHO OTBETHJI HA BCE BOIPOCHI MPH 3allUTE MPOEKTA.
[TprHUMaI aKTHBHOE YYacTHE B AUCKYCCHH.

«4» (xopowo): paboTa BBINIOJIHEHA B CPOK; B COAEPIKATEILHON YacTH JIOKJIaa U Mpeasio-
YKEHHBIX MEpONPHUATHIAX HET TPYOBIX OMMOOK; MPHCYTCTBYIOT PEKOMEHIANNH, 3aKIIOUYCHUS U
apryMeHTHPOBaHHBIE BBIBOJIbI. OOYyYaOLIMiiCsS PH 3alMTe MPOEKTa MPAaBUIBHO OTBETHII HA BCE
BOTIPOCHI C TIOMOIIBIO TIpernoAaBaress. [[puHuMan yqactie B JUCKYCCHH.

«3» (voosnemsopumenvro): paboTa BHIIIOJHEHA C HApYLIEHUEM Ipaduka; B CTPYKTYpe U
NPEUIOKEHHBIX MEPONPUATHSIX €CTh HEIOCTATKH; B JOKJIA/E MPUCYTCTBYIOT COOCTBEHHBIE BBI-
Bo/bl. OOyuaromuiics npu 3aliuTe MPOEKTa OTBETHJ HE Ha Bce Bompockl. OOydaromuiics He
NPUHUMAJT Y9aCTHE B TUCKYCCHH.

«2» (HeyOoosenemeopumenvHo): TPETIOKEHHbIE MEPONPUATHUS SABISAIOTCA HE 3()(eKTuB-
HBIMH; OTCYTCTBYIOT WJIH CHAEJIaHBI HETIPaBHJIbHBIE BBIBOABI M pekoMeHaanuu. OOyJaronmiicst He
OTBETHJI Ha BOIIPOCHI MPH 3amuTe npoekra. O0ydaronmiics He NPUHUMAJ y4acTHe B IUCKYCCHH.

7.3. TunoBble KOHTPOJbHbIE 3aJaHUs WM WHbIe MaTepUajbl, HEOOX0AMMBbIe ISl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA [JAEATEJbHOCTH, XaPAKTEPHU3YIOIIUX ITAMbI
(popMHpoOBaHUSI KOMIIETCHIIHI B Ipo1ecce 0CBOCHNS 00pa30BaTeIbHOI NPOrPaMMbI

KoHTpoJsbHbIe BONPOCHI K 3K3aMeHYy (IIPOMEKYTOYHBII KOHTPOJIb)
1. TIlpouexusanue. Knaccubpukanus pemerok. YcioBus paboTbl. Cxema yCTaHOBKH
PELIETKH.

2. TleckonmoBKHW: MPUHIMIN JEUCTBUSA, KIACCU(PUKAILUS MECKOJIOBOK, YCIOBHUS PaOOTHI.
Cxema yCcTpoiCcTBa TOPU30HTATBHON MECKOJIOBKH C MIPSIMOJIMHEUHBIM IBUKEHUEM BOJIBI.
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3. Beprukanpable otcroiiHMKH. Cxema YCTpOMCTBa BEPTHKAJIBLHOTO OTCTOMHHMKA C
BITYCKOM BO/JIbl Uepe3 LIEHTpaIbHYI0 TpyOy ¢ pacTpyooM. [Tpuniun neiictBus. Y cioBust paGoThI.
JlocToMHCTBA U HEJOCTATKH.

4. TopusoHTanpHbIE OTCTONHUKH. CXeMa yCTpOMCTBA OTCTOMHUKA. [IprHIMT 1eHCTBUSI.
YcnoBus paboTsl. JJOCTOMHCTBA ¥ HEIOCTATKH.

5. Paguanbuble oTcroiiHMKM. YcinoBus pa®otbl. IlpunHuun paGoTsl paaManbHBIX OT-
CTOMHHUKOB C IIEHTPAJIBHBIM H NepU(EeprUuECcCKUM BIIYCKOM CTOYHBIX BOA. JlOCTOMHCTBA M HENO-
CTaTKH.

6. Cxema u npuHUIMI pabOTHI HAIOPHOTO rUApouuKiIoHa. [IpenmymiecTBa u HenocTatT-
KU THJPOLIMKIIOHOB.

7. Knaccuduxarus GuibTpoB ¢ 3epHUCTON 3arpy3koil. Cxema CKOpOro 0JHOCIOWHOTO
¢wibTpa B pabodyeM nojaoxeHuu. LUk paboThl yCTaHOBKH.

8. JIByxcrnoliHble M KapKacHO-3achlmHble GMIbTPhl. CXxemMa KapKacHO-3aChIITHOTO (DUITb-
Tpa B pabodeM nosioxkeHuu. L{uKi paboThl ycTaHOBKH.

9. (Cxema v npuHIHI PadOTHI KOHTAKTHOTO OCBETIUTENS. JlIOCTOMHCTBA U HEJOCTATKH.

10. ITpuHuMnuanbHas TEXHOJIOTMYECKas CXeMa OYMCTKHM CTOYHBIX BOJI KOAryysiuuen u
baoxynaue.

11. Knaccudukanus cmecuteneid. YcinoBus padotsl. JlIOCTOMHCTBA U HEJOCTATKH.

12. Cxemsl ycTpoiicTBa KaMep XJIOMbeoOpazoBaHus. Y CIOBHs pabOTHI.

13. ®nortanus c BbIETIEHUEM Bo3lyxa U3 pactBopa. Ctaauu npouecca. I[TpuHnunuans-
HbIE TEXHOJIOTMYECKHE CXEMbI BAKYYMHOW U HAIOpHOU (uroTanuu. JIoCTOMHCTBA U HETOCTATKH.

14. CoBpeMmeHHbIE CXeMbl YCTAaHOBOK HAlIOPHOM (pJIOTaIMH.

15. ®noranus ¢ MEXaHUYECKUM JUCIEPrUPOBAHUEM BO3/1yXa, O€3HANIOPHbIE YCTAHOBKH,
HEeBMaTH4ecKue (IIOTAllMOHHbIE YCTAHOBKH B T.Y. € MOJaueil BO3yxa uepe3 MOpUCTbIe MaTepH-
anbl. Y CI0BHsI IPOBEIECHNUS ITpoLiecca.

16. TexHonoruuyeckoe opoOpMIICHHE MPOLECCOB aACOPOIMU: CTATUUECKUI M TUHAMHUYe-
CKMI BapUaHTHI.

17. Cxema ycTpoHCTBa HaIlOPHOTO MapaIEIbHOTOYHOTO MOHMTOBOIO (uibTpa. Llukn
paboOThl HOHUTOBOIN YCTAaHOBKH.

18. Cxema ycTpoiicTBa HaNmoOpHOro MPOTUBOTOYHOIO MOHUTOBOTO ¢uibTpa. Lukn pabdo-
Thl HOHUTOBON YCTaHOBKH.

19. Cxema ycTpoiicTBa HalOPHOI'O MOHUTOBOTO (PMIIBTPA CMEIIAHHOTO AedcTBUs. L{ukia
paboOThl HOHUTOBOM YCTaHOBKH.

20. Teopus mpolecca 3JEKTPOKOATYNIALMH, TalbBaHOKOATYIALMU. TexHoJgoruyeckue
pa3nuuus IPUMEHEHUSI 3TUX METOJIOB.

21. Teopus mporecca snekTpoduoranuu. [IpuniunuanpHas cxema 3J1eKTpo(IoTaMOH-
HOTO arrapara.

22. Teopus mpoliecca 3jieKTpouanu3a. [IpuHIunuanbHele CXeMbl BKIIOUEHUS JIEKTPO-
JTUAIIU3HBIX YCTAaHOBOK.

23. KoHCcTpyKuuu anmapaToB sl IPOBEACHUS MPOLIECCOB 0OPaTHOTO OCMOCa M yIbTpa-
¢unbTpanuu. /locToMHCTBa U HEAOCTATKU.

24. buonornyeckas OYMCTKa B a3pPOTEHKAaX: OKUCIUTENIbHAsi MOIIHOCTh, OCHOBHbIE 3Ta-
bl OYMCTKH, KJIaccuuKanuu a’dpoTeHKoB. [IpuHIMNIuanbHas cxeMa YCTAaHOBKH OMOOYHCTKU C
a’poTeHKOM. OCHOBHBIE METO/1bl UHTEHCU(PUKALIMU pabOTHl a9pPOTEHKA.

25. buonornveckass oducTKa B OMOQWIBTPax: OKHCIUTEIbHAS MOIIHOCTH, OCHOBHEIC
3TaIbl OUYUCTKH, Kiaccuukanus 6MopHIBTPOB.

26. [MpuHIMTNMaTbHAsE CXeMa YCTAaHOBKH OMOOYHCTKH ¢ OnodmibTpoMm. Cxema ycTpoii-
CTBa CeKUUHU OMoQUIbTpa C IIaCTMAcCOBOW Hacajakoil. OCHOBHbIE METOJbl MHTEHCHU(PHKAIUN
paboTel bnodubTpa.

27. TpeboBaHus, MpeIbsIBIAEMble K CTOYHBIM BOJaM, MOCTYNAIOIMM Ha a’pOTEHKU H
O61opUIBTPBHIL.
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28. buonorndeckas ouncTtka B 6mompynax. Cxema OMOXMMHYECKUX B3aUMOACHUCTBUI B
OKHCITUTEIILHOM TIPYY.

29. Amna’poOHast OUMCTKA CTOYHBIX BOJ. Cxema ycTpOHCTBa METaHTEHKA.

30. OcHoBBI MeTO/a MTapoda3HOTO OKUCIEHUS («OTHEBOM MeToa»). LIuKiIoHHBIE KaMephl
U TIEYH C TICEBIOOKIKEHHBIM CJI0EM: IIPUHIINIT ACUCTBHS, JOCTOMHCTBA U HEIOCTATKH.

31. TexXHOJIOTHYECKUE PEIICHHS] OUUCTKH CTOYHBIX BOJI PA3JIMYHBIX OTPACIICH MPOMBIIII-
JICHHOCTH.

32. O6paboTka 0CaaKOB CTOYHBIX BOJI.

3ananus B TecTOBOI hopMe (TEKyIIMii KOHTPOJIb)
dparmMeHT K pazaeiny «O@U3MKO-XUMUYECKAS 0YUCTKA CTOYHBIX BOI»

DromayuorHbll Memoo nO3605em YOaiamsb U3 CHOYHbIX 800

a) rpy0oAMCIIEpCHBIC TPUMECH

0) KOJUTOWTHBIC PUMECH (C TIPEBAPUTEIHLHON KOATYISIIIHCH U (DIIOKYIISINCH )

B) PaCTBOPEHHBIE B BOJIE Ta3bl

I') paCTBOPEHHbIE B BOJE NMPUMECH MOJIEKYJIIPHOM U MOHHOW CTENEHH TUCHEPCHOCTH (C
UCIOJIb30BaHUEM (IIOTOPEareHTOB)
Ipeumywecmeom HanopHou romayuu A61emcsi

a) oOpa3oBaHUe My3bIPHKOB ra3a, X CIUIAHUE C YaCTUI[AMH 3arPSI3HEHHI U BCILUIBIBAHUE
arperaToB IIPOUCXOJMT B CIIOKOWHOM Cpenie

0) TO3BOJISIET PErylIUpOBaTh CTENEHb MEPECHIIICHHUS] B COOTBETCTBUH C TpedyeMoil 3¢-
(EKTUBHOCTHIO OYMCTKH CTOYHBIX BOJ TP HAYAJILHON KOHIICHTPAIUH 3arps3HCHUN 110 4-5 T/1 U
Oonee

B) IPOCTOTa anmnapaTypHOro oopMJIEHHs MpoLEecca U OTHOCUTEIbHO MaJIble pacxoibl
SHEPrUuu
Vkaosrcume ocrnosHvle KOHCMPYKMuUGHbIE dIEMEHMbL CXeMbl 8AKYYMHOU (romayuu.
1—
2_

Heoocmamkom memooda éaxyymHou ¢hromayuu s16semcs
a) 3apacTaHue U 3aCOpPEHHE 0P
0) BBICOKast OOBOJHEHHOCTH TICHBI
B) OTpaHWYCHHBIN JWAMA30H MIPUMECHCHUS: KOHIICHTPAIUS 3arpsi3HEHUI B CTOYHOM BOJIE
HE JI0JDKHA IpeBbimarh 250 Mr/n
Heoocmamkom memooa promayuu ¢ nooauei 6030yxa uepe3 nopucmole Mamepuaibl A61Aemcs
a) 3apacTaHue U 3aCOpPEHHE Top
0) BBICOKast 0OBOJHEHHOCTH TICHBI
B) OTpaHUYECHHBIN AMAMA30H MPUMEHEHHUS: KOHIIEHTPAIMs 3arpsi3HEHUI B CTOUHOM BOJIE
HE J0JKHA TpeBbImaTh 250 mMr/in
Ilpu coemecmnom ucnonb308anuu KOA2YIAHMOB U IOKYIAHMOE
a) CHauaja J03UpPYIT (PIOKYISHT
0) cHavama 103UPYIOT KOATYJIsIHT
B) peareHThl T03UPYIOT OJTHOBPEMEHHO
C ysenuuenuem Mymnocmu 600 003a KOA2yIsiHMA
a) YBEITMYUBACTCS
0) yMEHbIIIAeTCs
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B) HEM3MEHHA
I'paouenmnas xoa2ynayus npomexaem 3a cuem CMOJIKHOBEHUS U CIUNAHUSL YACMUY

a) BCIIEACTBHE MEPEMEIINBAHUS U KOHTAKTa MUKPO- H MaKpOTIOTOKOB

0) B pe3yibTaTe OPOYHOBCKOTO JABUKCHUS

B) JIBIDKYIIHUXCS C PA3JIMYHON CKOPOCTBIO MOJ] IEHCTBUE CHITBI TSIKECTH
IIpu npumenenuu GroOKyIAHMOE COBMECMHO C KOA2YIAHMAMU 011 00pa306aHus Hauboiee niom-
HbIX U KPYAHBIX XJI0NbE8 U PA3PYULEHUS NePEUYHBIX PBIXIbIX CIMPYKIMYP mMpedyIomcs

a) MOBBILLIEHHBIE TPAJUEHTHI CKOPOCTU U 00Jiee JIUTEIbHOE EPEMEITUBAHUE BOIbI

0) MOHIKEHHBIC TPAUEHTHI CKOPOCTH U 00JIee UTUTEIHHOE MEPEMEITUBAHUE BOIBI

B) TIOBBIIICHHBIE TPAIUEHTHI CKOPOCTU U MEHEE JUINTEIbHOE IEPEMEIINBAHUE BOIbI

T') TOHKEHHBIC TPAUEHTHI CKOPOCTH U MEHEE JITUTEILHOE IMePEMEIINBAHNE BOIBI
Jna yacmuy HebonvwUX pasmepos, menee 1—3 MKM, He3A8UCUMO OM UX HAXONHCOEHUSl 8 HeNno-
O0BUIICHOU 6800€ UNU 8 800€, NepemMeuusaemol ¢ pasiuyHolu CKOPOCMbIO, OCHOBHOE 3HAUEHUe
umeem

a) MOJICKYJISIPHO-KWHETUIECKAas KOATyJISIIUs

0) rpaguieHTHAs KOAryJIsIIIHs

B) TPaBUTAIIMOHHAS KOATYJISIIHSI
Ecnu monexynapuo-kunemuueckasn u epaoueHmuds Koaz2yaiayus npomeKarom ycneuHo, omaoee-
HUe XJI0Nbe8 NPOU3B00IM

a) B OTCTOMHHKAX

0) KOHTaKTHBIX OCBETIUTEIISAX

B) buibTpax

r) uioTaTopax
B npoyecce pabomsi uonuma npoucxooum:

a) azicopOLMsi HOHOB U3 pacTBOpa Ha HOHUTE;

0) 0OMEH OJTHOMMEHHO 3apPsHKCHHBIX HOHOB;

B) 00pa3oBaHNe MAJIOPACTBOPUMBIX COCIUHEHUM.
CunvHoxuciomuvle u c1abOKUCIOMHbIE KAMUOHUMbL OMIUYAIOMCA.

a) BEJIMUMHOMN TTOJIHOW OOMEHHOU €MKOCTH;

0) KOHCTaHTOM AUCCOIMAIIMA NOHOTCHHBIX TPYIIII,

B) paCTBOPUMOCTBIO B BOJIE.
Ilonnas oomennasn emxocmv uonuma (I10E) 3agucum om:

a) CKOPOCTH MPOMyCKAHMSI paCTBOPA,;

0) KpYIMHOCTH 3€peH UOHUTA;

B) cioco0a CUHTE3a MOHUTA.
1100 snasichocmuio UOHUMA NOOPA3YMEBAEMC A

a) KOJTMYECTBO BOJIBI, COJICPIKAIICICS B HOHUTE;

0) KOJIMUYECTBO BOJIBI, MpUxosiieecs Ha | T HOHUTA (B IepecueTe Ha aOCOMIOTHO CyXOil
BEC), B HAOYXIIIEM COCTOSIHUH TIOCTIE OTACIICHUS KaneIbHOH (TTIOBEPXHOCTHOMN ) BOJIBI,

B) KOJIMYECTBO BOJBI B HAOYXIIIEM MOHUTE, MPUXOAIIEECcs Ha €IMHUIY HOHOTEHHBIX

TPYIIIL.

Bonpockl, BBIHOCMMBIE HA ONPOC (TEKYIHMA KOHTPOJIb)
®parmeHT K 1a0opatopHoii padote «McciaenoBaHue npouecca 04MCTKH BOAbI OT cyJb(para
MAarHusi MeT0J0M HOHHOI0 00MeHa»
( paznen «@U3HKO-XHMHYECKASH 0YMCTKA CTOYHBIX BOI»)

1. Tunel, k1accupUKaMs U CTPOCHUE HOHUTOB.

2. Turbl ¥ mpuMepbl HOHOOOMEHHBIX PEaKITUii.

3. MexaHM3M KMHETHKH MPOLIecca HOHHOTO OOMEeHa.

4. OcHOBHbIE (PU3UKO-XMUMHUYECKHE U TEXHOJIOTMYECKHE XapaKTePUCTHUKU MOHUTOB. Me-
TOJIBI OTIPEIEIEHUSI OCHOBHBIX CBOMCTB MOHOOOMEHHBIX CMOJI.
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5. HekoTtopsle 3a1a4n CTaTHKK HOHHOTO OOMEHa.

6. OCcHOBBI ITMHAMHKHA MOHHOTO OOMeEHa.

7. Texnonoruyeckoe o(hopMIICHHE MPOLIECCOB HOHHOTO OOMEHa.

8. MeToaunka nporeccoB copOLUH U pereHepaluil HOHUTOB, PACUETHI.

Bonpochl, BBIHOCHMbIE HA 3aIIUTY OTYETHBIX MATEPHAJIOB 10 BbINOJHEHHOMH
JadopaTopHoii padoTe (TeKYIIMA KOHTPOJIb)

1. Llens 1 3agaun 1a00paTOpHON PabOTHI;

2. Meroauka npoBeieHus 1abopaTOpHOM paboThl;

3. Ha3nauenue u npuHIUI pabOTHI 1aOOPaTOpHOTO 000PYIOBAHUS / CTEH/IOB;

4. IloHuMaHMe YCTaHOBJEHHBIX 3aKOHOMEPHOCTEH, BIMSIOIIMX Ha MPaKTHYECKUH pe-
3yJIbTAaT,

5. YMeHue o0bsACHUTD, YTO MOBJIUSAIO UM MOTJIO IIOBJIHATH Ha MOJTY4YEHHBIN pPe3ysbTart.

IIpumep 3a1aHus K NpaKTHYeCKOH padoTe (TeKyIIHii KOHTPOJIb)
(parmMeHT K MpaKkTHYecKoii padoTe «Pacyer CKOPBHIX PUIABLTPOBY)

Llenv pabomwi: ONpPENETUTh TEOMETPUYCCKUE TapaMeTpbl CKOporo (uiubTpa mis 10-
OYKMCTKH CTOYHBIX BOJI.

3amanue:

— OMNpENeIUTh KOHCTPYKTHBHBIN THII M TabapuUTHBIC pa3Mepbl GHIbTpa IS JTOOYHCTKU
CTOYHBIX BOJ, paCCqHTaTB €TI0 OCHOBHBIC TCXHOJIOTHUYCCKUC XapaKTepI/ICTI/IKI/I;

— pacCYMTaTh TEXHOJIOTMYECKUE TTapaMeTPhl PaCIpeACIUTSIIBHON CHCTEMBI (DUIIBTpA.

Bapuanmut 3a0anuii (ucxoonvie oannvie 05t pacyema cKkopo2o guiempa)

HauankHas KOHLEHTpALHA Koneunas (monyecrimasn)
3arpAIHAIONMY BelllecTE B KOHIEHTpaLms MakcHMANBHbIH
Bapiast CTOMHOH BOE, r[cmy.nammeii B JATPAIHAIOININY BEIECTE B YACOBOH pacxos
(pHUAETP, MI/I OCBETIIEHHOH Bojie, MI/1I CTOMHBIX BOI,
BapemeHHbIE EITK BagemeHHbIC EITK TRIC. M4

BEIIECTEA BEIIECTERA

1 20 15 5 10 35

2 25 20 5 5 375

3 35 10 15 5 275

! 15 8 5 3 2.5

5 20 15 5 10 4

6 18 10 8 5 4,25

7 25 20 5 5 2

8 15 8 5 ! 2.5

9 20 15 3 3 35

10 15 10 8 7 325

11 30 8 15 | 3

12 18 10 8 5 325

13 28 (] 8 3 4.5

14 25 18 5 10 35

15 35 10 10 5 275

16 15 12 5 ! 25

17 20 15 5 8 4.1

18 18 10 5 5 4,25

19 22 15 5 10 35

20 25 20 f 5 375
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Keiic-3axanne no nrpoBoMy NpoeKTHPOBAHUIO (TeKYILIHIl KOHTPOJIb)
«Pa3paboTka (coBeplLIEHCTBOBAHNE) TEXHOJOINYECKO CXeMbl OYUCTKH CTOYHBIX BOI»
®parmeHT K pasaeny «TexHonornyeckue pemieHus OUMCTKH CTOYHBIX BOJ
Pa3JIMYHBIX O0TPac/ieil NPOMBIILIEHHOCTH

3aBoJl UMEET B CBOEM COCTaBE 3JIEKTPOCTAICILIaBUIbHBIN, KEJIEe3HOAOPOKHBINA, IHEPTO-
LIeX, LIeX aBTOMAaTU3aL1H, FIEKTPOLEX.

B pesynbpTaTe mpakTHUeCKON NEATENbHOCTH MPEANPHUSTHS 00pa3yrOTCs MPOMBIIIICHHO-
JMBHEBBIE CTOYHbIE, KOTOphIe 0€3 OYMCTKU COPAchIBAIOTCA B BOJOTOK PHIOOXO3SHCTBEHHOTO
HA3HAYEHUS CO CIEAYIOLUMU MOKa3aTeIsIMU:

"  pacxo] CTOYHBIX BOJ 120 m*/a
"  COCTaB CTOYHBIX BOJI:

— He(TenpoayKTHI 1,2 mr/n
— B3BEIIEHHKIE BEIIECTBA 200 mr/n
—xkeneso (1) 3,98 mr/n
3agaHue:

1. PaccunrtaTh HEOOXOJUMYIO CTEIIEHb OUUCTKU CTOUHBIX BOJ IPU COPOCE CTOYHBIX BOJ B
BOJIOTOK PbIO0X03HCTBEHHOI'O Ha3HAUEHUS.

2. IlpemtoxxuTh 1 000CHOBATh TEXHOJOTMYECKHE PEIICHHsS 10 JOCTHKCHHIO KauyecTBa
OUYUCTKH CTOYHBIX BOJ A0 ypoBHs [IJIK ¢ ykazaHHeM CTENIEHH OYUCTKH 10 CTAIUSM.

3. Paccunrars 3 PpeKTHBHOCTD OUUCTKH MPEIIOKEHHONW TEXHOJIOTHUECKONW CXEMBI.

4. Ha ocHOBaHUM NPEJIOKEHHBIX CTENEHENH OUYUCTKU PACCUUTATh KOHLIEHTPALMH 3arpsi3-
HSIOIIMX BEIIECTB I1OCIE KaXA0HU CTauu.

5. Paccunrare MatepuaibHblil OaaHC OAHOM CTYIIEHU OYHUCTKH.

7.4. CooTBeTCTBHE LIKAJIbI OLIEHOK U YPOBHEi c)opMUPOBAHHBIX KOMIIETEHIHIi

YpoBeHb
c(hopMHUPOBaHHBIX Orenka TTosicHenust
KOMIIETEHIIUHN

Teoperuueckoe conep’kaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIC MPOrpaMMOi 00Y4EeHUS
y4eOHBIE 3a/IaHHs BBIIOJTHEHBI.

OOyyaromuiicst 1€MOHCTPUPYET BBHICOKHI YpOBEHb
3HAHUH METOJIOB 3alIUTHl BOJHBIX PECYpPCOB H 000pYIO-
BaHHUS BOJIOOYHCTKH; CIIOCOOHOCTh CaMOCTOSITEIHLHO
00OCHOBBIBaTh KOHKPETHBIE TEXHHUYECKHE pEIICHUS |
y4acTBOBAaTh B COBEPUICHCTBOBAHMU TEXHOJIOTHUECKHX
IPOLIECCOB M PEXHMOB BOJIOOYUCTKH B COOTBETCTBUH C
TpeOOBaHUSAMH MPUPOJTOOXPAHHOIO 3aKOHOJATEIBCTBA U
S C YYETOM JKOJIOTO-3KOHOMHYECKOTO aHAIIN3a JIESITEIbHO-
Beicokuii (ormaso) CTH TPEANPHUATHS; BBICOKHE YMEHHS U TPAKTHYCCKUE

HaBBIKM KOHCTPYKTOPCKO-TEXHOJOTMYECKOTO aHajiu3a U
pacdera MapaMeTpoB (PU3NKO-XMMHUYECKUX MPOIIECCOB
OUYMCTKHA CTOKOB, JJIEMEHTOB 3KOOHO3AIIUTHOTO 000pY-
JIOBaHHS; TOTOB HCIOJIb30BaTh HOPMATHBHO-IIPABOBYIO
JOKYMEHTAIIIO B 00JIACTH OXPaHbl BOAHBIX OOBEKTOB, B
T.4. P 0OOCHOBAHUH CHU)KECHHSI SKOJOTHUYECKUX PUCKOB
IpU PacUIMPEHUH, PEKOHCTPYKUUH U BHEAPCHUH HOBBIX
HKOJIOTMUYECKH O€30MacHbIX, SHEPro- U pecypcocodepera-
IOIINX TEXHOJIOTUI U 000py10BaHUS
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YpoBeHb
chopmMupoBaHHBIX
KOMIIETCHITUI

Orenka

TlosscHenus

bazosriit

«dy
(xoporio)

TeopeTnueckoe coJepkaHue Kypca OCBOEHO IMOJ-
HOCTBIO, BCE MPEAYCMOTpPEHHBIE MPOrpaMMoil oOy4yeHus
y4eOHbIE 33/IaHUSI BHITTOJTHEHBI.

OO0yuarmuiics TeMOHCTPUPYET 0a30BbIM YPOBEHB
3HAHUW METOJIOB 3aIlUThI BOJHBIX PECYPCOB U 000PYHO-
BaHUS BOJOOYUCTKH; CIHOCOOHOCTH CaMOCTOATEIHHO
000CHOBBIBATh KOHKPETHBIC TEXHUYECKUE PEIICHUS U
y4acTBOBaTh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX
MPOLIECCOB M PEKUMOB BOJOOYUCTKH B COOTBETCTBUU C
TpeOOBaHUSIMU TPUPOJIOOXPAHHOTO 3aKOHOJATENbCTBA U
C YYETOM 3KOJIOI0-DKOHOMUYECKOT0 aHaIu3a AESATEIbHO-
CTH TMpennpusaTs; 0a3oBble YMEHUS M IPAKTUYECKHE
HaBBIKM KOHCTPYKTOPCKO-TEXHOJOTUYECKOTO aHalu3a M
pacuera mapameTpoB (PHU3UKO-XUMUYECKUX MPOIECCOB
OYUCTKH CTOKOB, 3JIE€MEHTOB AIKOOHO3AIIUTHOTO 000pYy-
JIOBaHMsI; TOTOB HCIIOJIb30BaThb HOPMATHBHO-IIPABOBYIO
JIOKYMEHTAITUIO B 00JIACTH OXPaHbl BOJHBIX OOBEKTOB, B
T.4. IPU 0OOCHOBAHUU CHUKEHUS IKOJIOTUYECKUX PHUCKOB
MIPU PACUIMPEHUU, PEKOHCTPYKIIMA U BHEIPEHUH HOBBIX
HKOJIOTMUYECKH 0€30MacHbIX, PHEPro- U pecypcocodepera-
IOIIUX TEXHOJOTUN U 000PYyIOBAHUS

[ToporoBsslii

«3»
(ynoBnerBopu-
TEJIBHO)

Teoperuueckoe cojepkKaHHe Kypca OCBOCHO 4a-
CTHUYHO, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMOI
00yuyeHHsI yueOHbIX 3aJaHUH BBINOJIHEHO, B HUX UMEIOTCS
OILINOKH.

OOyuaromuiics IEMOHCTPUPYET IMOPOTOBBINA ypo-
BEHb 3HaHUN METOJIOB 3alllUThl BOJAHBIX PECYPCOB U 000-
PYZAOBaHUS BOJOOYHUCTKH; CHOCOOHOCTh OOOCHOBHIBAThH
KOHKpETHbIE TEXHUYECKHE PELICHUS U y4acTBOBAaTh B CO-
BEPILIECHCTBOBAHUHM TEXHOJIOTMYECKHX IPOLIECCOB M pe-
JKUMOB BOJIOOYHUCTKH B COOTBETCTBHM C TpeOOBaHUSMU
IIPUPOJTOOXPAHHOTO 3aKOHOJATENBCTBA U C YYETOM 3KO-
JIOTO-?KOHOMMYECKOTO aHaju3a AESTeIbHOCTU NpPEeanpH-
ATHA; TIOPOrOBBIE YMEHHUS U NPAKTUYECKUE HABBIKM KOH-
CTPYKTOPCKO-TEXHOJIOTMYECKOTO aHallu3a U pacyeTa Ia-
paMeTpoB (PU3UKO-XMMHUYECKUX MPOLECCOB OYUCTKU CTO-
KOB, JIEMEHTOB 3KOOHO3alUTHOTO 000PY/1I0BaHUs; TOTOB
MCII0JIb30BaTh HOPMATHUBHO-IIPABOBYIO JOKYMEHTAIMIO B
00yacTy OXpaHbl BOAHBIX OOBEKTOB, B T.4. MPU 0OOCHO-
BaHUU CHUKEHMS DKOJIOTMYECKUX PUCKOB IIPU pacIIupe-
HUU, PEKOHCTPYKIIMHM U BHEPEHUU HOBBIX IKOJOTUYECKU
0e30macHbIX, YHEPro- U pecypcocOeperaronmx TeXHOIIO0-
ruil 1 000pyAOBaHUS

Huskuit

«2»
(HeymoBneTBO-
PHTENBHO)

Teopernueckoe coaepk’aHHE Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TPOrpaMMOil 00ydeHH s
y4eOHBIX 3aJjaHui JTMOO0 HE BBINOJIHEHBI, 00 colepKar
rpyObIe OITMOKHU; MOTOJHUTEIbHAS CAMOCTOSITEIIbHAS pa-
00oTa HaJx Marepua’oM He IMpHBela K KakoMy-JIn0o 3Ha-
YUTEJIbHOMY TOBBIIIEHUIO KAaueCTBA BBINOJIHEHUS Yy4eO-
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YpoBeHb
chopmMupoBaHHBIX Ornenka [MosicHeHMst
KOMITETEHITUI

HBIX 3aJaHUH.

OO0yuarommiics He 3HAeT METO0B 3alIUThI BOJIHBIX
pecypcoB U 000pyAOBaHUS BOJOOYUCTKH; HE CIOCOOCH
000CHOBBIBATh KOHKPETHBIC TEXHUYECKHUE PEIICHUS U
y4acTBOBaTh B COBEPIICHCTBOBAHUU TEXHOJIOTUYCCKUX
MIPOIIECCOB M PEKUMOB BOJOOYUCTKH B COOTBETCTBHU C
TpeOOBAaHUSMHU TIPUPOIOOXPAHHOTO 3aKOHO/ATEIHCTBA U
C Y4ETOM DKOJIOT0-3KOHOMHUYECKOT'0 aHalli3a JIeSITeIbHO-
CTH MIPEANIPUATHS, HE IEMOHCTPUPYET YMEHUS U TMPAKTH-
YECKHE HABBIKM  KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO
aHaM3a M pacueTa MmapaMeTpoB (U3HKO-XUMHUYESCKHX
MIPOIIECCOB OYUCTKH CTOKOB, 3JIEMEHTOB 3KOOHMO3aIIUTHO-
ro 000OpyIOBaHUs;, HE TOTOB UCIOJIH30BaTh HOPMATHBHO-
MPABOBYIO JOKYMEHTAI[MI0O B OOJACTH OXPaHbI BOJHBIX
00BEKTOB, B T.4. MpU 0OOCHOBAHWUU CHIKCHHS SKOJIOTH-
YeCKUX PHCKOB IMPH pACIIMPEHHUH, PEKOHCTPYKIMH U
BHEJIPCHUU HOBBIX YKOJOTHYECKH 0€30IMaCHBIX, YHEPro- U
pecypcocOeperaronmx TeEXHOJIOTUN U 000pyI0BaHUs

8. MeTtoguyeckue yKazaHusi JJsl CAMOCTOSITEIbHON paGoThl 00y4arouxcst

CamocrodrenbHas paboTa ClOCOOCTBYET 3aKPEIJICHUIO HAaBBIKOB padOThl ¢ y4eOHOW U
HAy4YHOW JIUTEPaTypOi, OCMBICICHUIO U 3aKPEIJICHUIO TEOPETUYECKOTO MaTepuaia 1o yMEHHUIO
aHaAJIM3UPOBATh TEXHOJIOTMYECKUE JIMHUU C MO3ULMH SHEPro- U pecypcocOepexeHus, apryMeH-
THUPOBAHO IMpeAsaraTh 3K0JI0rMYecKd 0e30MacHble TEXHOJIOTUH, BKII0Yasi 000CHOBAaHHBIN BbIOOD
METO/a M ammnaparypHoro o(opMieHHs TEXHOJIOTMYECKOIo Ipolecca, MO3BOJISIONIME MaKCH-
MaJbHO MMHMMM3UPOBATh HETaTMBHOE AHTPOIOI€HHOE BO3JEHCTBUE ONMAcCHOCTEH Ha BOJHYIO
cpeny. CamocTosiTennbHas paboTa BBINOJIHAETCS BO BHEAYAUTOPHOE (ayIUTOPHOE) BpeMs IO 3a-
JAHUIO0 U TpU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOIO
yyacTus (IIpU YaCTMYHOM HEMOCPEJCTBEHHOM YYaCTHHM IpenojaBaTessi, OCTaBIISAIOLIEM Bely-
YO0 pOJIb B KOHTPOJIE 32 pabOoTO# CTYJIEHTOB).

Dopmbl camocmoamenvrol pabomul 0akanaBpoB pazHo0Opa3Hbl. OHM BKIIIOYAIOT B ceOsl:

— 3HAKOMCTBO, U3yUY€HHUE M CHCTEMATH3alMI0 HOPMATUBHO-IIPaBOBBIX JIOKYMEHTOB B 00-
JacTH OXpaHbl BOJHOro OacceiiHa: 3aKOHOB, TIOCTAHOBJIEHUH, YKa30B, HOPMaTHBHO-
MHCTPYKIMOHHBIX U CIIPABOYHBIX MAaTEpUAJIOB C UCIOJIb30BAHUEM HH(POPMAIIMOHHO-TIONCKOBBIX
cucreM «Koncynbrant [lnrocy, «"apanT», raobansHol cetu «MHTepHET,

— U3y4YeHue yueOHOM, HAyYHOU M METOJMYECKOM JIUTepaTyphl, MAaTepUaIOB MEPHUOINAYE-
CKUX M3aHUI C MPUBJICUCHHEM DJIEKTPOHHBIX CPEICTB OYUIIMAIBHOM, CTATUCTHYECKON, epUo-
JUYECKON U Hay4HOH MH(pOpMaIuy;

— CO3/IaHuE NPE3EHTALUN U T0KJIa/10B 10 YCIOBUIO KEeHC-3aJaHusl.

B nponecce u3yuenus: IucUIUIMHBI « TeXHOIOTUS OUUCTKHU CTOYHBIX BO/I» OakaiaBpaMu
Hanpasienus 18.03.02 «DQHepro- u pecypcocOeperaromnye npouecchl B XMMUYECKOH TEXHOIO-
UM, HePTEXUMUHN U OMOTEXHOJOTUN» OCHOBHBIMU BHUJAMH CaMOCTOSITENIHON pabOThI SBIISAIOT-
csl:

— MOJTrOTOBKA K ayJTUTOPHBIM 3aHATUAM (JIEKLUSM, MPAKTUYECKUM U JaOOPAaTOPHBIM 3a-
HSTHSIM) ¥ BBITIOJHEHUE COOTBETCTBYIOIIUX 3a/1aHUIH;

— camocTosTeNnbHas paboTa HaJ OTJEIbHBIMU TeMaMH y4eOHOW JHUCUUIUIMHBI B COOTBET-
CTBHH C Y4€OHO-TEMATUUECKUM TIIAHOM;

— MOJTrOTOBKA JI0KJIA/I0B U MPE3EHTAllMi B paMKax BBINOJIHEHUS Kelic-3a1aHus;

— BBIIIOJIHEHNE TECTOBBIX 33JJaHUM;
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— MOATrOTOBKA K DK3aMEHY.
Jlabopamopuvie 3anamus — 310 (HopMa y4eOHOTro Mpolecca, MPOBOAUMAsT Ul U3YUEHUS U
UCCIIC/IOBAHHS XapaKTEPHCTUK 33/IaHHOTO OOBEKTa M OpraHu3yeMoe IO IpaBWIaM Hay4HO-
9KCIIEPUMEHTAIBHOIO MCCIIeIOBaHUs (OmbITa, HAOIIOJECHUS, MOJEIMPOBAHUS) C IPUMEHEHHEM
CHe[MAIBHOTO  00OpynoBaHMs  (JIaDOpATOPHBIX, W3MEPUTENbHBIX  YCTaHOBOK,  CTEHJIOB).
OOyuaromyecs 3aKperusioT 3HaHUs GU3UKO-XUMHUYECKUX MIPOLIECCOB, JIEKAIMX B OCHOBE METO0B
00€3BpEKMBaHMsI CTOYHBIX BOJ, 3HAKOMSTCA C YCJIOBUSMHM U TEXHOJIOTMUECKMMHU MapaMeTpamu
paboThl BOJOOYMCTHOIO OOOpPYJOBaHMS, COBEPIICHCTBYIOT YMEHMS M HABBIKM MHCIIOJIb30BAHUS
(M3UKO-XUMHYECKUX METOJIOB HCCIIENOBaHMs (TIPUTOTOBJICHUE CEPUM CTAHAAPTHBIX PACTBOPOB,
HIOCTPOCHHE KaJTMOPOBOYHOrO rpadvika, HCIIOIb30BaHIE TEXHHYECKUX CPEICTB H3MEPEHUS | T.11. ).

Ilepen HauamoM pa®OTHI CTYAEHT ONpPAIIMBAETCS IO TEOPETUYECKOM 4acTH pabOThl — CIAET
KOJUIOKBUYM, Ha KOTOPOM IIPENOAABaTENb IIPOBEPSIET €r0 TEOPETHUECKYIO «IIOAKOBAHHOCTBY (LI€JTh
paboThl, OCHOBBI UCIOJIb3YEMOI'0 aHAIUTHYECKOTO METO/1a aHAIN3a, KOHTPOJIbHBIE BOIIPOCHI U T.I1.).
Conepkanue  J1abOpaTOpHOW  pabOThI, IEpEYeHb  33/1aBAEMbIX  KOHTPOJIBHBIX  BOIIPOCOB
YCTaHABJIMBAIOTCSl NPENOJaBaTeNieM J0 Hauyajla BbINOJHEHUS paloThl. [lepeyeHb KOHTPOJIBHBIX
BOIIPOCOB Ul MPOBEAEHHS IMPOMEXKYTOUYHOTO KOHTPOJS CPOPMHPOBaHbI B (POHIE OLEHOYHBIX
cpencts (DOC).

KoinokBuyM mpoBomuTcs B BHIE YCTHOTO OIIpoca. Bompockl Ha KOJUIOKBHYME 3aJarOTCs
KOKJIOMY CTYAEHTY MHIuBHAyanbHO. OOyuyaromemycst Jaercsi JONOJHUTEIbHOE  BpEMs
(KOJUIOKBUYM CJIa€TCsl 3aHOBO), €CJIM OH HE MOXKET OTBETUTh HA TPU 3aaHHbIX eMy Borpoca. [locie
JIBYX HEYJIAuHBIX MOMBITOK CIaTh KOJUIOKBUYM — OOYYAIOUIMKCS K BBITOJHEHUIO JITA0OPAaTOPHOM
paboThI HE AOIMYCKACTCsl.

[lo wrtoram BbIMONHEHHS JIAOOPATOPHOW pabOTHl KaXIbl OOyJaronmics ohopMIIseT
VHJIMBUlyaJIbHBIA OTYET, KOTOPBIN 3aIlMIIAET Npernojasarento. [Ipy 3ammre yunTeIBacTcsl KaueCTBO
oopmiieHHsI OTYeTa (HAJIMYME ILIENH, 3a]ad, METOJUKH MPOBEACHUS SKCIIEPUMEHTA, pPacyeToB,
BBIBOJIOB), IPAaBUJILHOCTh 0OPAaOOTKH MOTYUYEHHBIX PE3yJIbTaTOB U IPAaMOTHOCTD BBIBOZIOB.

Brimonnenue npakmuueckux pabom SBISETCS YaCThIO CAMOCTOSITENBHOW paboThl Oaka-
JaBpa M MpeaycMaTpUBaeT HHANBUYaIbHYIO paboTy o0yyaromerocs ¢ yueOHO!, TEXHUYECKON U
CIIPAaBOYHON JIUTEPATypOll MO COOTBETCTBYIOIIMM TeMaM. llenp mpaktuueckoid paboTel — 3a-
KpeIJIeHHe TeOPEeTHUECKUX 3HAHUN B 00JIaCTH OXpaHbl BOAHBIX OOBEKTOB U MOJTyYEHHE MPaKTH-
YECKUX HABBIKOB pacueTa TEXHOJIOTHYECKOr0 000pYyJ0BaHMs BOJOOYHCTKH, COBEPILICHCTBOBAHUS
JEUCTBYIOIUX M MPOECKTUPOBAHUS HOBBIX SKOJIOTUYECKH 0€30MaCHBIX TEXHOJOTMUECKUX JTUHHUM.
OOyyaromuiicst BBIMOJHSET 3aJjaHie 10 BapuanTy. Homep BapruaHTa COOTBETCTBYET MOPSAIKOBO-
My HOMEPY CTY/E€HTA B CIIUCKE TPYIIIIHI.

PykoBonuTens U3 uMcna mpernojaaBareneil kadeapbl OCYIIECTBISET TEKyIee PyKOBO-
CTBO, KOTOPOE BKJIIOUAET: CUCTEMATUYECKUE KOHCYJIbTALIMM C LIEJIBIO OKa3aHUs OpraHU3allOH-
HOM M HayyHO-METOJMYECKON moMoluu OakanaBpy; KOHTPOJIb HaJ BBIIOJIHEHHWEM pPalOTHI B
YCTAHOBJICHHBIE CPOKH; IPOBEPKY COAEPIKaHUSA U 0POPMIICHHS 3aBEPIIEHHON pabOTHI.

[IpakTuueckast padoTa BBIOJIHAETCS O0YUYaIOLUIMMCSI CAMOCTOSITENIEHO U IIPEJICTaBIsIeTCs
K [IPOBEPKE MIPENOaBaTeo 1O Hayala 3K3aMEHAlMOHHON CECCHH.

Pabota nomxkHa ObITH akKypaTHO OOpMIIEHA B IEYaTHOM WJIM MHUCbMEHHOM BHJIE, Y100-
Ha JUId NPOBEPKH M XpaHEHHs. 3aluTa paboThl MOXKET HOCUTh KaK MHIUBUAYAJIbHBIH, TaK U
myOJIMYHBIN XapakTep.

Ilepeuens mecmosvix 3a0anuti O BCEM pazfieiaM IUCIUIUIMHBI COPMHUPOBAH B (oOHIE
orreHouHBIX cpeacTB (DPOC). Mcnonp30BaHbl CASAYIONIME TUIBI TECTOBBIX 3aJaHUI: OJMHOYHBIN
BBIOOP, MHO>KECTBEHHBIN BBHIOOP, YCTAHOBJIEHHE MOPS/IKA CIIEA0BAHUS, YCTAHOBICHUE COOTBETCTBHS,
yKa3aHWe MCTUHHOCTH WM JIOXKHOCTH YTBEP)KACHUI, pydyHOM BBOJ YMCJa, PyYHOH BBOJ TEKCTa,
BBIOOp MECTa Ha N300payKEHNH, 3aIIOJTHEHHE ITPOITYCKOB.

TecTel MOTYT UCTIONB30BATHCS:

— OakaaBpamy MpH MOJTOTOBKE K 9K3aMeHY B (hopMe caMONPOBEPKHU 3HAHUH;

— TIpernojiaBaTeNsMu Il IPOBEPKH 3HAHWN B KauyecTBE ()OPMBI TEKYIIETO KOHTpOJS Ha
J1a00paTOPHBIX, MPAKTUIECKUX U JICKIIMOHHBIX 3aHATHAX;
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— JUTsl IPOBEPKU OCTAaTOUHBIX 3HAHHI OaKajIaBpOB, U3YUMBIIMX TAaHHBIN KypC.

TecToBble 3agaHMsi pacCcUMTaHbl Ha CaMOCTOSITETIbHYIO pPabOTy 0e3 UCMOIb30BaAHUS
BCIIOMOTATENIbHBIX MAaTepHAIOB, T. €. TPH WX BBHINOJHEHUU HE CIIEAYET IOJIb30BATHCS YU4eOHOH U
JPYTUMU BUJIAMH JIUTEPATYPBI.

JInst BBITIOJTHEHUSI TECTOBOTO 3aJlaHusl, MPEXIE BCETro, CIEAyeT BHUMATEIbHO MPOYUTATH
nocTaBjeHHbId Bompoc. [locie 0o3HaKOMIIEHHsS C BOMPOCOM CJEIyeT MPUCTYHaTh K MPOYTECHHIO
npeularaeMbIx BapuaHToB oTBera. HeoOXomuMo MmpouynTaTh BCE BapHaHTHI U B KadeCTBE OTBETA
clienyet BeIOparh HHAEKC (dpoBoe 0003HAUEHKE), COOTBETCTBYIOLIHI PAaBUIILHOMY OTBETY.

Ha BemonHeHue Tecta OTBOAMTCA OrpaHuueHHOE BpeMs. OHO MOXET BapbUpPOBATHCS B
3aBUCHMOCTH OT YpPOBHS MOJTOTOBKH TECTUPYEMBIX, CIOKHOCTH U oObeMa Tecta. Kak mpasuio,
BpEMsI BBIIIOJIHEHHUS TECTOBOT'O 33J[aHKS ONpeieNsieTcst u3 pacdyera 60 CEeKyHI] Ha OJJMH BOIPOC.

Copep:xaHue TeCTOB IO IUCHUIUIMHE OPUEHTUPOBAHO Ha MOJrOTOBKY 0akallaBpoB MO OC-
HOBHBIM BOIIPOCaM Kypca. YPOBEHb BBITIOJHEHHUS TECTa MO3BOJIET MPENOJaBaTessiM CYIUTh O
X0JIe CaMOCTOSITENIbHOI paboThl OaKanaBpOB B MEKCECCHOHHBIN MEPUO M O CTETIEHU UX MOATO-
TOBKH K K3aMEHY.

Ketic-3a0anue HaleneHHOr0 Ha TMOWCK OINTUMAIBHBIX PEIICHUN COBEPILICHCTBOBAHUS
TEXHOJOTUYECKOr0 MPOIecca KOHKPETHOTO MPOU3BOJICTBA (METAILTYPrHYECKOT0, XMMUYECKOTO,
MHIIEBOTO | JIP.) C MO3HUIIUK SHEPTO- U pecypcocoepexenus. CyTh 3alaHusl COCTOUT B pa3paboT-
K€ TPYNIOil CTYAEHTOB d(PPEKTHBHBIX TEXHOJOTUYECKUX BOJOOXPAHHBIX MEPOIPHITHNA HA OC-
HOBE aHallM3a SKOJOTUYECKON CUTYyallud pailoHa pa3MelIeHUs MPEANpUATHs, KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOTO pacyeTa mapaMeTpoB Mpolecca 00e3BpeKUBAaHMUS IPOMBIIIUIEHHBIX OTXO/IOB.

Ha 3anatuu obydaromuecs: yuaTcsi BBISBISATh HEIOCTATKU B JCHCTBYIONIUX TEXHOJIOTHYE-
CKUX JIMHUSX OYMCTKH CTOYHBIX BOJ, MEpepadOTKH OCaJKa M apryMEHTHPOBAHHO Ipearath
6onee 3(hPeKTUBHBIE TEXHOIOTHH, METO/IbI, YKOOH03aUTHOE 000pyI0BaHHE.

OO6cyxnenre mpoodsieMbl MOKET OPraHU30BBIBATHCS ABOSIKO: JIMOO BCE MOATPYIMIBI aHa-
JU3UPYIOT OJIMH U TOT K€ BOMPOC (IIPOU3BOJICTBO, JMOO KOHKPETHYIO TEXHOJIOTUYECKYIO JIH-
HUIO), MO0 KaXKJasi rpymma MoJiydaeT OTJEIbHOE 3aJlaHue. 3aJaHue — UCXOJHBbIC JaHHBIC IS
aHaJn3a, TPYIIbI CTYIEHTOB MOJIY4al0T HEMOCPEACTBEHHO Ha 3aHITHH.

3a cTporo OTBeIEHHOE BpeMs KaXK/1asi KOMaH/1a JOJKHA!

— O3HAaKOMHUTBCS C OCOOCHHOCTSIMU pPabOThl MPENTIOKEHHOM TEXHOJOTHUECKOW CXEMbI
00e3BpeKUBaHUs IPOMBIIIIEHHBIX COPOCOB;

— paccuutaTh d(H(PEKTUBHOCTH OYHCTKH OT 3arpsi3HSIONINX BEIIECTB M HAWTH MPHYUHBI
HEYIOBJIETBOPUTEILHOM PabOTHI CHCTEMBI BOJOOYUCTKH;

— IPEAJIOKUTH MJICK0 CO3/IaHUS SKOJOIMUYECKH 0€30MacHOro MpPOU3BOJCTBA. DJIEMEHTOM
PEKOHCTPYKIIMH MOXKET OBITh, KaK OTIIENBHBINA y3€J (ammapar), Tak ¥ BCsS TEXHOJOTHYEeCKast JTu-
Hus. [lonTBepauTh 3G HEeKTUBHOCTH MpeJIaraéMbIX MEPONPUATUI TEXHOJIOITMYECKHM PacyeToM;

— MyOJMYHO 3aIUTHTD MPEITIOKESHHbIE KOMAaHIOH TEXHOJIOTUYECKHE BOJIOOXPAHHBIE Me-
POIIPUATHUS U UX «KU3HECTIOCOOHOCTH.

PykoBoauTens u3 ynciia npemnogaBaresneii kadeapsl olleHUBaeT HH(HOPMATUBHOCTD MPE/I-
CTaBIISIEMOTO MaTepHaja, SKOJIOr0-3KOHOMUUECKYI0 3(()EeKTUBHOCTh MpEAaraeMbIX peleHHiH,
KOMIIETEHTHOCTD CTYACHTA M €r0 aKTHBHOCTH MTPH 00CYXKIC€HUH CIIOPHBIX BOIIPOCOB.

B cnydae BpiOOpa oOydaromMMucs HEBEpHBIX, JTHO0 HEAIPPEKTHBHBIX MYTEH perieHHs
MIOCTABJICHHOW YKOJIOTUYECKON MpPOOJIEeMbl, TPenojaBaTeieM OpraHu3yeTcsl O0OCYXKIEHHE Tpo-
OJIEMHOM CHTyallud, C OOBSCHEHHEM OIIMOOYHOCTH MX TOYKH 3PEHUS M JIEMOHCTpAaIUel ONTH-
MaJTbHBIX, TPABHIIBHBIX MyTEH peIIeHMs.

Jloknaz cocTaBisercss Mo 3aJlaHHON TeMaTuke (MOUCK ONTUMAJIbHBIX MEpONPHUITUN st
KOHKPETHBIX IPOU3BOJICTB) MpEIoiaraeT MoJ00p HEOOXOJMMOro MaTepuana M ero aHaims,
OTIpeieIeHNe €ro aKTyaJbHOCTH U JOCTaTOYHOCTH, (POpMUpPOBAHME IUIaHA JIOKJIAJa UIH CTPYK-
TYpbl BBICTYILIEHUS, TAKUM 00pa3oM, 4TOObI TeMa Obliia MOJHOCTRIO pacKkphiTa. M3nmoxkeHue ma-
Tepuana JIOJHKHO OBITh CBSI3HBIM, MTOCIIEI0BATEIbHBIM, J0Ka3aTelbHbIM. CII0CO0 M3JI0)KEHUS Ma-
Tepuana Uil BBHICTYIUICHUE JOJDKEH HOCUTHh KOHCIEKTHBHBIN WIIM TE3WUCHBIN Xapaktep. loaro-
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ToBJICHHass B PowerPoint mpe3eHTanus q0MKHA WUTIOCTPUPOBATEH JAOKIAT M ObITh YIOOHOW IJist
BOCTIPUSATHS.

B rpynme popmupyroTcss KOMaHIbI MO 2-3 4elloBeKa. YYaCTHUKH KOMaH] BBIOMPAIOTCS
CIIy4aiHOM kepeObeBKOM.

Kaxnas xomanga mojiy4aeT OJMHAKOBYIO IO COJEPIKAHHIO TEXHOJIOTMYECKYIO CXEeMY
00e3BpeKUBaHUSl TPOMBIIUICHHBIX COPOCOB KaKOro-imbo MPOM3BOJCTBA (METAJLTyprUuecKoro,
XUMHYECKOT0, MUIIIEBOTO M T.I1.).

9. IlepeueHb MHGPOPMANMOHHBIX TEXHOJIOTHii, HCIIO0JIb3YyeMbIX
NIPH OCYIIECTBJECHUH 00Pa30BaTeJILHOIO Npouecca Mo JUCHHILIHHE

Jljis ycremHoro oBjia/ieHus JUCHMILTMHOW MCHONB3YIOTCS cliefyromue HHPopMaIyoH-
HBIC TEXHOJIOTHH O0YJICHUS:

* [pU NPOBEACHUM JIEKIMN HCIOJIB3YIOTCA IPE3eHTAlMU MaTepuaja B IporpaMme
Microsoft Office (PowerPoint), Bbixom Ha mnpodecCHOHATbHBIC CANThI, HCIOIb30BAHHE
BUJICOMATEPHUATIOB PA3TUYHBIX HHTEPHET-PECYPCOB.

* TPaKTUYECKHE 3aHATHS MO JUCHUTUIMHE TIPOBOASTCS B YIEOHON ayUTOPUH.

¢ 7a0opaTopHbIE 3aHATHS MO JUCIUIUIMHE TPOBOAATCA B CHEIHATU3UPOBAHHON
y4eOHOM ayIUTOPUH — TAOOPATOPUU OYUCTKU CTOUHBIX BO/I.

* B ciyyae AMCTAHIMOHHOTO H3Y4YCHHs AUCLUUIUIMHBI U CAMOCTOSITENILHON pPaOOThI
ucnons3yercs IMOC (MOODLE).

B npornecce n3ydeHHs JUCUUTUIMHBI YY€OHBIMH HENSIMU SBIISIOTCS:

— O3HaKoMmJIeHHE O0akadaBpoB C METOJaMHU W TEXHOJOTHYECKHM O0O0pYIOBaHHEM
00e3BpeKMBaHMS TPOMBIIUICHHBIX COPOCOB; 3J€MEHTaMH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO
aHaJIM3a U pacueTa TeXHUYECKUX CPEJICTB 3allUThl BOAHOMN Cpebl;

— YCBOCHHE, TIOHMMAaHNE, a TaKXKe CTPYKTYPHUPOBAHHME MOJTYYCHHBIX 3HAHUH U Pa3BUTHE
MPAKTUYECKUX HABBIKOB COBEPIICHCTBOBAHMS ACUCTBYIOMIMX U MPOSKTUPOBAHUS HOBBIX SHEPIO-
U pecypcocOeperaronmx TeXHOJIOTHA.

Jis  [OCTHXKEHMs OTHX 1eJded HUCHOJb3YIOTCS B OCHOBHOM  TPaJUIMOHHBIE
MH(POPMATHBHO-PA3BUBAIOIINE TEXHOJIOTUH OOYYEHHS C Yy4YETOM pa3IMYHOTO COYETAHHS
NacCUBHBIX (GopM (eKuus, J1abopaTopHOE U MPAKTHUECKOE 3aHATHE, KOHCYJbTallus,
CaMOCTOSITeNIbHAasi paboTa) W PENpPOAYKTHUBHBIX METOJOB OOydeHUsi (IIOBECTBOBATEIIBHOE
U3JI0XKeHne yueOHol nHbopManuu, 00bsICHUTEIbHO-UIUTIOCTPATUBHOE M3JI0KEHHE) U PACUETHO-
MPAKTUYECKUX METOAOB OOy4yeHHs (BBIIOJHEHHE KeWc-3aJaHuil, pacyeT 3KOOMO3alIUTHOIO
000py/IOBaHUS U T.I1.).

VYHuBepcuteT obecredeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3HOHHOTO MPOrPaMMHOTO
o0ecreyeHus:

— CEMENCTBO KOMMEPYECKHUX OTIEPAIIMOHHBIX cUcTeM cemeiicTBa Microsoft Windows;

— o¢ucHbIl naket npunoxenuit Microsoft Office;

— MporpaMMHasi CUCTeMa Il OOHApy>KEHHsI TEKCTOBBIX 3aWMCTBOBAaHWI B YYEOHBIX U
HAy4YHBIX paboTax «AHTUIUIaruat.BY3».

10. Onucanune MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCyIeCTBJIEHHS
00pa3oBaTeILHOIO NMpolecca no AUCHUIINHE

Peanuzarust yaeOHOTO mporiecca OCymeCTBISETCS B CICIHATBHBIX YICOHBIX ayIUTOPHUIX
YHHUBEpPCUTETA IS MPOBEACHUS 3aHATUN JICKIIMOHHOTO THIIA, JJA0OPATOPHBIX M MPAKTUYECKUX
3aHATUH, TPYNIOBBIX U WHIUBUIYAIBHBIX KOHCYJBTAIMMA, TEKYIEro KOHTPOJSI U TPOMEKYTOY-
HOM arTecranuu. Bece ayaAuToOprn YKOMIUIEKTOBAHBI CIICITUAM3UPOBAHHON MEOETbIO U TEXHUYE-
CKHMH CpEJCTBaMU OOYYEHUSsI, CIYKAIUMH JJIsl TIPEJICTaBIeHNs yueOHON mHpopManuu 00Jb-
ot ayauropuu. [Ipu HE0OX0AUMOCTH 00yUaIOLTUMCS MPEATaraloTcss Habopbl JEMOHCTPAIIMOH-
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HOTO O0OpYyIOBaHMS M Y4eOHO-HATJISIIHBIX MOCOOWH, 00ecTeunBaronue TeMaTHYECKUEe UILTIO-

CTparuu.

CamocTosiTenbHast paboTa 00yUYaIONIUXCS BBIMOTHICTCS B CIICIIUATU3UPOBAHHON ayIUTO-
pum, KoTopasi o0opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO
noJKIItoueHus K cetn «MHTepHEeT» U 00ecledeHreM I0CTyIa B JIEKTPOHHYIO HH(DOPMAIIHOHHO-

obpasoBarenbhyto cpeny YIJITY.

Ectb momemnienne Ui XpaHeHHUsI U MPO(UIAKTHYECKOTO 00CITYy)KUBaHUSI y4eOHOTO 000-

PYJIOBaHMS.

TpeOoBaHusi K ayIMTOPUAM

HanmeHoBaHMeE crielUaIbHBIX MOMEIEHHAI
1 TIOMETCHUHN JJIs1 CAMOCTOSITEIIEHOM PabOTHI

OCHAaIIEHHOCTD CITEIUAILHBIX MOMEIEHHI
¥ TIOMETIEHUH JJIs1 CAMOCTOSITEIHbHOM PaboThI

ITomemienue niis IEKIMOHHBIX U IPAKTHYECKUX
3aHATHHN, TPYIIIOBBIX U UHIUBUIYaIbHBIX KOH-

CyJIbTALIMM, TEKYIEH U IPOMEKYTOUHOH aTTe-

CTaLlUH.

CToJ1BI ¥ CTYJIbsI; pabodee MECTO, OCHAIIICHO
KOMITBIOTEPOM C BBIXOJIOM B ceTh MIHTepHET U
INEKTPOHHYIO0 HH(DOPMAIIMOHHYIO 00pa3oBa-
TEIBHYIO CPE/y, a TAKIKE: IKPaH, MPOCKTOP,
MapKepHas JOCKa, 2 CTeJUIaXka JUIsl KHUT, CTeH]T
OXpaHbl TPY/Ia U TEXHUKH 0€30MaCHOCTH.

[Tomemienue 1 1a00paTOPHBIX 3aHATHIA, TE-
KyILel arTecTauuu

VYueOnas mabopartopust (JlabopaTopus O4MCTKH
CTOYHBIX BOJI) OCHAIIIEHA J1a00OPaTOPHBIMU CTO-
JaMH U CTYJIbSIMH, CIEAYIOINUM 000py10BaHU-
eM: 1a00opaTOpHBII cTeH1-ycTaHOBKA «OUuCT-
Ka CTOYHBIX BOJ (PU3UKO-XUMUYECKIMHU METO-
JlaMK», 1a00PaTOPHBIM CTEHI-YCTaHOBKA
«OYHuCTKa CTOYHBIX BOJ OT HEPTEIPOAYKTOBY,
nonomep «AunoH-4100» — 3 wt., MonoMepsl
Okenept — 3 wrt., porokonopumerp KOK-2 — 2
mT., cnekrpoporomerp I[13-5300B — 3 mr. Jla-
OopaTtopHble YCTaHOBKU: (hJ10TallMOHHBIE — 4
IIT., U1 IPOBE/IEHUS] HOHHOTO OOMeHa — 2 HIT.,
nabopaTOpHbIE MPUCTABHBIE CTONBI — 12 MIT.,
BBITSDKHBIE IIKA(B! — 2 MIT.

IToMemieHus Al caMOCTOATEIbHOM pa60TBI

Crombl, CTyNbs, 3KpaH, npoekTop. Paboune me-
CTa CTYACHTOB, OCHAIIEHBI KOMIIBIOTEPAMH C
BBIXOJIOM B ceTb VIHTEpHET U 3JIeKTPOHHYIO
MH(POPMALIMOHHYIO 00pa30BaTEIbHYIO Cpeay.

[Tomerienue 1t XpaHeHHs! U IpoQuiIaKTHyIe-
CKOTo 00CIIy)kKMBaHMsI y4eOHOT0 000py10BaHUS

Pacxonnbie MaTepuanbl 4711 peMOHTA U 00CITy-
KUBaHUS TEXHUKU. MecTa Juis XxpaHeHus 00o-
pYyOBaHUs
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