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1. O0mme mojoKeHUs

Jucuuniauna «TexHOT0rusi 0YHCTKH CTOYHBIX BOI» OTHOCUTCS K 4acTH, (Gpopmupye-
MOM yyaCTHHKaMH 00pa30BaTeNIbHBIX OTHOLIEHUI Oioka 1 yueOHOro ruiaHa, BXOJSILEro B CO-
ctaB oOpa3oBaresnbHOM nmporpamMmsbl Beiciiero oopaszoanus 20.03.01 - Texnochepnas 6e3omac-
HOCTb (poduib - MHkeHepHas 3aluTa OKpYKaroliel cpeibl).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
IUIUTMHBI «TeXHONOTHsI OUYMCTKH CTOUYHBIX BOI SIBIISIOTCA:

o ®@enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PO Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep»AeHUU MOpSAKA
OpraHM3alil U OCYIIECTBJICHUS O0pa30BaTEIbHOU NEATEIbHOCTH MO 00pa3oBaTENIbHBIM IPO-
rpaMmaM BbICIIEro 0oOpa3oBaHUS - MporpaMMaM OakalaBpHara, NMporpaMMmaM CIELHAIUTETa,
porpaMMaM MarucTparypbl;

e [Ilpuka3 MwuHucTepcTBa TpyAa M cOUMANbHOW 3amuThl Poccuiickoit ®emepauuu OT
28.12.2015 r. Ne 11571 «O0 yrBepkaeHun npodeccuoHanpHoro cragaapra - Crnenuanuct B o0ia-
CTH pa3pabOTKH, COIPOBOXKJIEHUS U UHTErPAllUM TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOJICTB B
00nacTy OMOTEXHUYECKUX CUCTEM U TEXHOJIOTHIi»;

e [Ilpuka3 MwuHucTEepcTBa TpyAa W coOUHAIbHOW 3amuThl Poccuiickoit ®emepanuu OT
31.10.2016 1. Ne 5911 «O06 yrBepkneHuu npodeccnoHaabHOro cTanaapra - CrenuaimcT 1mo KoJIo-
TU4ecKoi 6e30macHOCTH (B IPOMBIIINICHHOCTH )Y,

o ®denepasbHBINA TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIN CTAHIAPT BBHICIIETO 00pPa30BAHMS
(®I'OC BO) no nanpasnenuto noarotoBku 20.03.01 «Texnochepnas 6e3omnacHOCTh (YpOBEHBb
OaxanaBpuaT), YTBEpKICHHBIN MpuKazoM MunucrepctBa oOpa3oBaHus U Hayku PO Ne 680 ot
25.05.2020;

e YueOHbIE TUIaHBI 00Pa30BATEIBLHON MPOTPaMMBbI BBICIIEI0 00pa30BaHUS HANPaBIICHUS
20.03.01 - Texnocdepnas 6ezonmacHocTh (mpoduis - MHxkeHepHas 3aliuTa OKpYXaroliei cpe-
JIbl), TIOJITOTOBKK OakajaBpOB 10 OYHOM M 3a04HOM (opMam 0OyudeHUs, 0100pEHHBIN YUYeHBIM
coetoM YIJITY (mportokonm Ne8 ot 27.08.2020) m yrBepxaeHHbll pexktopom YIJITY
(27.08.2020) u mo o4HO-3204HOU (hopme oOydeHus, 000peHHbIH YueHbIM coBeToM YIJITY
(mpotokoi Ne3 ot 18.03.2021) u yrBepxaeHHsbii pekropom YIJITY (18.03.2021).

o OO0yuenue no oopazoBatensHoi 20.03.01 — TexHochepHas 6e30macHOCTH (MPodUIH —
NHxeHepHas 3al1MTa OKPYKArOIIEeH Cpeibl) OCYIIECTBISETCS HAa PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4YeHUsl N0 JUCHHIINHE, COOTHECEHHBIX € M-
HHPYEeMbIMH pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeIbHON MPOrpaMMbl

[TnaampyeMbIMU pe3yibTaTaMu OOYYEHHUS 10 TUCIUTUIMHE SBISIOTCS 3HAHWS, YMCHHS,
BJIQ/ICHUS U/UITU OTIBIT IeATEIbHOCTH, XapaKTEPU3YIOIIUE ITAIbI/ypPOBHU (POPMUPOBAHUS KOMIIE-
TEHIIUH 1 00eCIIeYNBAIOIINE JOCTHKCHHIE TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS 00pa3oBaTelb-
HOW MPOTPaMMEI B IIEJIOM.

Ieabp ocBOeHHS AMCHHMIJIMHBI — (GOPMUPOBAHHUE Yy OOYYAIOIIUXCS CUCTEMHBIX Tpe/I-
CTaBJICHUN O METOJIaX U CIOCcO0ax 3allUThl BOJHBIX PECYPCOB OT 3arpsi3HEHUH, yMEHUN U HaBbI-
KOB peaTu3alny ¥ 000CHOBAHUS KOHKPETHBIX TEXHHUECKUX PEIICHHA CHIKCHUS KOJIOTHICCKIX
PHUCKOB MPHU BHEJIPEHUHU HOBBIX U COBEPIICHCTBOBAHHUH JCHCTBYIONINX TEXHOJIOTHYECKHUX IPO-
IIECCOB U PEKUMOB BOJOOYHUCTKHU, IKCIUTyaTaIllud ¥ 00CITyKMBaHUSI SKOOUO3aIUTHOTO 000pyI0-
BaHUSI.

3agauM IUCHUIIUHBI:

— TIO3HAKOMHTH C KIACCH(UKAIMEHd METOJOB 3allUThl BOJHBIX PECYpCOB M OCHOBHOTO
000pYyI0BaHUs, UCTIOIB3YEMOTO JIJISl OYUCTKH ¥ YTUIIU3AIIUHN TIPOMBIIUICHHBIX COPOCOB, YTO 103~
BOJIUT Y4aCTBOBATh B KOPPEKTHPOBKE, pa3pabOTKe U BHEAPEHUU BOJAOOXPAHHBIX MEPOTIPUSATHH C
MO3UITUH MHHUMH3AIMHA TEXHOTCHHOTO BIIMSHHSI Ha OKPYKAIOIIYIO CPELy;
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— pa3BUTh YMEHUS U NPAKTUUYECKHE HABBIKM KOHCTPYKTOPCKO-TEXHOJIOIMYECKOIO aHAJIH-
3a ¥ pacyeTa napaMmeTpoB (PU3NKO-XUMHUECKUX MPOLECCOB OYUCTKU CTOKOB, 3JIEMEHTOB 3KOOHO-
3alIUTHOTO OOOPYAOBAaHUS, YTO MPEIOINPENEIUT TOTOBHOCTh OCBAMBAaTh M JKCILTyaTHPOBATH
TEXHUYECKHUE CPEJCTBA 3aLUThI BOJHON Cpe/ibl, y4aCTBOBATh B IIOJrOTOBKE IIPOU3BOJCTBA K BbI-
IIyCKY HOBOW MPOJYKIMH C YIyYIIEHHBIMU IKOJIOTHYECKUMHU XapaKTEPUCTUKAMM, C YUETOM pa-
IIUOHAJIBHOT'O UCIOJIb30BAHUS IPUPOIHBIX PECYPCOB,;

— Hay4YUTh aHAIM3UPOBATH TEXHOJIOTMYECKHE IPOIECCHl U PEKUMBI PaOOTHI OUMCTHBIX
COOpPY’KE€HHI BOJOOTBEACHUS, OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKHE PEIICHUS CHHKCHMS
HKOJIOTMUECKUX PUCKOB IPU COBEPIICHCTBOBAHMHU M BHEJIPEHMM HOBBIX 3KOJOTMYECKH Oe3omac-
HBIX, SHEPIO- U pecypcocOeperaroux TEXHOIOIUN 1 000py10BaHHUS.

IIponecc n3yyeHnus: AMCHUILUIMHBI HANIPpaBJieH Ha (opMHPOBaHMe CJAEAYIOIIUX IPO-
(eccHoOHAILHBIX KOMIIETEHIIUI:

— IIK-2 crnocoOHOCTh aHATM3UPOBATh TEXHOJOTMUYECKHE MPOIECCHl U PEKUMBI pabOTHI
JEHCTBYIOIMX MPOU3BOJCTBA, PACCUUTHIBATH HKOJOTMUYECKUE PUCKU Ul OpraHu3aluil ¢ mo3u-
LIUU PEKOHCTPYKIMH (COBEPIIEHCTBOBAHUS) AEHCTBYIOLIEIO MPOU3BOJACTBA, a TAKXKE CO3/1aBae-
MBIX HOBBIX, 9KOJIOTUYECKH 0€30IaCHBIX TEXHOJIOIUH U 000py10BaHUS;

— IIK-3 crtocoOHOCTh OCYIIECTBIATH KOHCTPYKTOPCKUNA U TEXHOJOTHYECKUI aHaJIN3 KO-
0M03aIUTHOrO 00OPYAOBAaHUS OPraHU3ALUH, C MTO3ULMH MOATOTOBKU IPOU3BOJCTBA K BBIITYCKY
HOBOW NPOAYKLHU C YJYYIIEHHBIMU 3KOJOTMYECKMMM XapaKTEPUCTUKaMM, C y4E€TOM paluo-
HAJIbHOT'O UCIIOJIb30BaHUs IPUPOJIHBIX PECYPCOB,;

— IIK-5 cmocoGHOCTH UCTIONB30BaTh OCHOBHBIE HOPMATHUBHBIEC M TIPABOBHIE aKThI B 00JIa-
ctu OOC npu NOArOTOBKE JKOJOTMYECKOW AOKYMEHTALMM U OTYETHOCTH C YYETOM TEXHHKO-
HKOHOMHYECKOTO aHaIN3a U crelu(uKe paboThl MPpeIpUsATHS/OpraHU3aIHH;

— IIK-6 cnocoGHOCTh MCIOJIB30BaTh MEPEJOBOIM ONBIT OTEUYECTBEHHBIX U 3apyOeKHbIX
KOMIIaHUI NIpU KOPPEKTUPOBKE, pa3padOTKEe M BHEIPEHUU NPUPOJOOXPAHHBIX MEPONPUITUH C
HO3HULIMU BO3/EHCTBHS OMACHOCTEH Ha YeJOBEKa WU MUHMMH3ALUU TEXHOI'€HHOTO BIMSIHMS Ha
OKPYKAaIOILYIO Cpey.

B pesyabTare n3y4eHus JMCHHUIIMHBI 00y4AIOMINICS JOJIKEH:

3HATh:

— METOJIbl, IPUMEHSIEMbIE JUIsl OUUCTKHA CTOYHBIX BOJ OT 3arpsA3HSIOLIMX BEIIECTB, HAXO-
JAIIMXCS B PA3IMYHBIX (a30BO-IUCIEPCHBIX COCTOSHUSIX;

— 00OpyZOBaHUE ISl BOJOOYUCTKU: TEOPETUUYECKHE OCHOBBI PA0OTHI, MpPEIbsBIIEMbIE
TpeOOBaHUS, OCHOBHbIE KOHCTPYKTUBHBIE 3JIEMEHTBI, HOPMbI TEXHOJOTUYECKUX PEKUMOB pado-
Thl B HOPMAJIBHBIX YCIOBMSIX DKCIUTyaTalluM U aBapUMHBIX CUTYALHAX;

— METOJIOJIOTHIO pa3pabOTKH, MCCIIEOBaHMS, COBEPIIEHCTBOBAHUS M IMPOEKTUPOBAHMS
TE€XHOJIOTMYECKHUX JIMHUW, HANpPaBJIEHHBIX HAa MHHMMM3ALUI0 TEXHOI€HHOT'O BO3JCHCTBUS Ha
BOJIHYIO CPEJly, B COOTBETCTBUHU C TPEOOBAHUSIMHU MPUPOJIOOXPAHHOTO 3aKOHO/1aTENIbCTBA;

— 3JIEMEHTBl TEXHUKO-?)KOHOMMYECKOI'0 aHaju3a B CO3/IaHUM JKOJIOTHYECKH Oe30MacHbIX
TEXHOJIOTHI1 00€3BPEKUBAHNS CTOUHBIX BOJI.

yMeThb:

— ONUPAsACh Ha MEPEeOBOM OMBIT OTEUECTBEHHBIX U 3apyO0eKHBIX KOMIIAHUH, aHAIH3UPO-
BaTh TEXHOJOTHUYECKUE MPOLIECCHl U PEKUMBI paOOTHl OUUCTHBIX COOPYKEHUH BOJAOOTBEICHUS U
BOJIOOYMCTKH, OLEHUBATh UX 3(PPEKTUBHOCTD, pa3padaThiBaTh KOHKPETHBIE TEXHUYECKUE pellle-
HUSl CHWJKEHUS DKOJIOTMYECKUX PHUCKOB JUIsl OpraHU3aluil C MO3ULUU PEKOHCTPYKLUHU (COBEP-
IIEHCTBOBAHUS) JEHCTBYIONIErO MPOU3BOJCTBA, @ TAKXKE CO3/]aBA€MbIX HOBBIX, HKOJIOTHYECKU
0e30IacHbIX, TEXHOJIOTUH U 000pyIOBaHUS;

— HUCIOJb30BaTh OCHOBHbIE HOPMATHBHBIE U MIPABOBBIE aKThl B 00JIACTH HCIIOIb30BAHUS U
OXpPaHbI BOJHBIX 00BEKTOB IPH MMOATOTOBKE SKOJIOTHYECKOM TOKYMEHTALUU 1 OTYETHOCTH;

— NPUMEHATH pacueTHble METOJbI BbIOOpA, pa3pabOTKU U IKCILUTyaTallMi MH)KEHEPHBIX
METOJIOB U CPEJICTB 3aALUTHI BOAHOMN CPEIBI.

BJIA/IETh:



— MCTOJaMH COCTAaBJICHUSA MATCPUAJIbHBIX 0azaHCcoB amnmnaparoB, YCTAHOBOK U TCXHOJIO-

THYCCKHX CXCM,

— METOJIaMH BbIOOpA anmaparoB JUIst 00e3BpEKUBAHUS TEXHOICHHBIX 00pa30BaHUM;

— MPUOPHUTETHBIMU TTYTSIMH Pa3BUTHSI HOBBIX 3KOJIOTMYECKH O€30MaCHBIX, SHEPTro- U pe-
cypcocOeperarmmnx TeXHOJIOTH;

— 3JIeMEHTaMH KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO aHAIN3a AKOOMO3aLIUTHOTO 000py-
JIOBaHUs IIPOU3BOJCTBA K BBIIYCKY HOBOM IPOAYKLHUHU C YJIYyYIIEHHBIMU 3KOJIOIMYECKUMHU Xa-

PaKTCpUCTUKAMU,

— HaBbIKaMH 3KCILTyaTallun 3KO6I/IO3aH_H/ITHOI‘ (O O60pYI[OBaHI/ISI, y4acCTHusd B €0 HaJIAXKUBaA-

HHH.

3. MecTo THCHHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Jlannast yueOHasi AMCHUIIIMHA OTHOCUTCS K 4acTu, GopMHpyeMOl ydacTHUKaMH 00pa3o-
BaTEJIBHBIX OTHOMIEHWH Onoka | y4eOHOro miaHa, 4To O3HadaeT (OPMUPOBAHHE B IPOIECCE
oOyueHus y 06akanaBpa OCHOBHBIX MPO(ECCHOHANBHBIX 3HAHWNA M KOMIIETEHIIUH B paMKaX BbI-

OpaHHOTO PO,

OcBoeHMe AaHHOW AMCUUIUIMHBI SIBJISETCS HEOOXOAUMOW OCHOBOHM Ul MOCIEIYIOLIETO
u3ydenus quctuminH OIIOII u HanucaHus BeITYCKHOM KBaNM(PUKAIMOHHON pabOTHI.

HepeueHb 06601’18%1166110%{1/06, conymcemeyruwux u obecneuusaemvix ()MCI/!MI’ZJZMH

Obecneyusarowue Conymcmeyrowue Obecneuusaemvle
TexHos0rus OCHOBHBIX ITPOU3-
Hanzop u xoHTpOIb B cdhepe
1. | TlpuxnagHas MexaHuka | BOJICTB M IPOMBIIIICHHbBIE BbI-
0e30I1aCHOCTH
OpOoCHI
5 [IpomsblnieHHas PacueTsl xuMuKo- [IpousBoacTBEHHAs IPAKTUKA
' DKOJIOTUs TEXHOJIOTMYECKUX MPOLECCOB (mpeaaunIoMHas)
IIpon3BOACTBEHHBIN
. ITonroroBka k ciave u caada
3. 9KOJIOTMYECKUN KOH- TexHonorust BOJONOATOTOBKH
roCy/1apCTBEHHOTO SK3aMeHa
TPOJIb
[Toaroroska Kk npouenype 3a-
IIpoueccs! n annaparsl P ype 3a
4. . LIUTHI U 3aIMATA BBITYCKHOM
XUMHUYECKON TEXHOJIOTUN .
KBaJIM(DUKAIIMOHHOM pabOThI
TeopeTnueckre OCHOBBI
S. 3aIUTBI OKPYXKAIOIIEH

cpensbl

Mertoabl u mpubOpsI
6. | KOHTpOJIS OKpY’Karomen
cpensl

[Ipou3BoacTBEeHHAA
MPAKTHUKA MO MOJTYYESHHUIO
po¢eCCUOHATBHBIX
YMEHUH U OTbITa MPO-
(beccroHaIbHOM nesI-
TEJIbHOCTH

[IpounsBoacTBeHHAsA

g | MpaKTHKa (TexHONOTHNYE-
' ckas (IIpOeKTHO-
TEXHOJIOTHYECKas))

VYka3aHHbIE CBSI3U JUCIHIUIMHBI JAOT OOy4arolIeMycCsi CHCTEMHOE MpPEICTaBJICHUE O
KOMIUIEKCEe M3y4daeMbIX AUCHUIUITMH B cooTBeTcTBUH ¢ DI'OC BO, uto obecmeunBaer Tpebye-
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MBI TEOPETHUECKUH YPOBEHb U MPAKTUYECKYIO HAINIPABICHHOCTh B CHCTEME OOydeHUs U Oyay-
HIeH JeATEIBHOCTH BBITYCKHUKA.

4. O6beM TUCUMILITHHBI B 32a4eTHBIX eIMHUIAX ¢ YKa3aHHEM KOJHYeCTBA aKaJeMHUYeCKuX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy 00y4arIIHuXcs ¢ mpenojaBaresieM (10 BUIaM

YUeOHBbIX 3aHATHIT) U HA CAMOCTOAATEJIbHYI0 PadoTy 00y4aroIMXCs

O061mas Tpy10eMKOCTh JTUCITATIIIHHBI

Bcero akaieMuyecknx 4acoB
Bun yue6Hol paboThl OuHas 3a04Has | OYHO-3a04Hast

dbopma ¢dhopma dhopma
KonTakTHasi padoTa ¢ npemnoaaBareaeM®: 100,35 26,35 68,35
nexuuu (J1) 32 10 24
npaktuueckue 3austus (113) 32 16 20
nabopatopHsie paboTsl (JIP) 36 - 24
WHbIE BUJIbI KOHTAKTHOU pabOThI 0,35 0,35 0,35
CamocTosiTeIbHasi padoTa 00y4arOUINXCsi: 115,65 189,65 147,65
U3yUYCHHE TEOPETHUECKOTO Kypca 39 78 50
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 41 103 62
KypcoBasi paboTta (KypcoBOH IPOEKT) - -
HOATOTOBKA K MPOMEKYTOUHON aTTeCTaIln| 35,65 8,65 35,65
Buja npoMe:KyTOYHOM aTTeCTAIMN: JK3aMeH | JK3aMeH IK3aMeH
OO01ast TPYI0€EMKOCTh 6/216

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojaBaresieM, B TOM YHCIIE ¢ IPUMEHEHHEM TUCTaHIMOHHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTUH, BKITFOYACT 3aHATHUS JICKIIMOHHOTO TUIA, U (MJIH) 3aHATHS CEMHHAPCKOI0 THIIA, TJAOOPaTOPHBIC
3aHATHS, U (MJIM) TPYIIIOBBIE KOHCYIbTAIMHU, U (MJIM) HHIMBUAYAIbHYIO paboTy 00y4alonierocs ¢ npernoiaBareiem,
a TaKXKC aTTCCTAlMOHHBIC HCIIbITAHHUA HpOMe)KyTOlIHOI\i aTTCCTalluu. KonTakTHas pa60Ta MOJXXCT BKJIKOYAaTh HHBIC
BUABI y4eOHOHM AEATENFHOCTH, MPEAyCMaTPHUBAIONINE TPYNIOBYI0 M MHIMBHAyaJIbHYIO paboTy oOydaromuxcs c
npenogaBaTeneM. Yackl KOHTaKTHOW paboThl ompenessitoTcest [lojoxkeHneM o0 opraHU3alliyd W MPOBEISHUU KOH-
TaKTHOW pabOThI NMPH peanu3alyu 00pa30BaTENbHBIX NMPOTPAMM BBICIIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM
coseroM YIJITY ot 25 despanst 2020 roxa.

5. ConeprxxaHue IMCUMILIUHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/jejiaM) ¢ YKa3aHUeM OT-
BE/ICHHOI'0 HA HUX KOJHYECTBA aKA/JIeMHUYEeCKHUX YaCOB

5.1. TpynoemMkocTh pa3aesioB IHCHUINIHHbI

o4Hasi popMma 00yueHus

Bcero
Ne HaumenoBanwue pa3nena . | CaMocTosTenbHAS
JI | II3 | JIP | KOHTaKTHOH
n/m JUCIIUATIITAHBI paborta
paboThI
Texnonoruueckoe ohopMieHHE
1. | MeTOIOB MEXaHUUECKON OUNCTKHU 4 12 - 16 12
CTOYHBIX BOJI
Texnomornueckoe opopmieHue
2. METOJIOB (PU3UKO-XUMUYECKOM 8 - 36 44 30
OYHCTKH CTOYHEIX BOJI
XuMnyeckas O4UCTKA CTOYHBIX
3 2 - - 2 3
BOJI
DAEKTPOXUMHYUECKHE METOIBI
4. | 00pabOTKH U OYUCTKH CTOYHBIX 2 - - 2 3
BOJI




buonornueckas ouncrka
5. 4 6 - 10 11
CTOYHBIX BOJI
5 TepMuyeckoe 00e3BpeKUBAHNE 5 9 3
' CTOYHBIX BOJI
TeXHOJIOrHYECKUE PeIICHHUS
7. OYHMCTKH CTOYHBIX BOJI PA3JINY- 8 8 - 16 9
HBIX OTpaciieil IPOMBIIUICHHOCTH
8. | ObpaboTKa 0CaIKOB CTOYHBIX BOJ | 2 6 - 8 9
Hroro no paznenam: 32 | 32 | 36 100 80
IIpomexxyToUHAasi aTTecTAIUS 0,35 35,65
Bcero 216
3a04Hasi popma 00ydeHus
Bcero
Ne HaumenoBanwue pasena . | CamocrosTenpHas
JI 113 | JIP | koHTaKTHOI1
/T JTUCIUTITUHBI paborta
paboThI
TexHoMOTMYECKOE OOPMIICHHE
1. | MEeTonOB MEXaHUYECKONU OUUCTKU 1 4 - 5 36
CTOYHBIX BOJI
TexHoMOTHYECKOE OOPMIICHHE
2. METOJIOB (PU3UKO-XHUMHYCCKOM 35| 6 - 9,5 76
OYMCTKHU CTOYHBIX BOJ
XuMHuyeckas OYUCTKA CTOYHBIX
3. 0,5 - - 0,5 8
BOI
4 DICKTPOXUMHYECKHE METOJIbI 00- 05 05 11
" | pabOTKHU ¥ OYHCTKH CTOYHBIX BOJI ' !
Buonornueckast o4nucTKa
5. 1 - - 1 14
CTOYHBIX BOJI
TepMmuueckoe 00€3BpeKUBAHNE
6. P p 05| - | - 05 6
CTOYHBIX BOJI
TexHonornueckue pemeHus
7. | OYUCTKHU CTOYHBIX BOJ pa3IMYHBIX | 2,5 6 - 8,5 18
oTpacyieil MPOMBIIIJICHHOCTH
8. | O6paboTtka ocaakoB ctouHblx Box | 0,5 | - - 0,5 12
Hroro no paznenam: 10 | 16 - 26 181
IIpome:xxyTOUYHAsI aTTecTALUSA 0,35 8,65
Bcero 216
04HO-3204Hasi popma 00y4eHHs
Bcero
Ne HaunmenoBanue pasnena . | CamocTosTenpHas
JI | II3 | JIP | KOHTaKTHOM
n/n JUCLUATUIAHBI pabota
paboThI
Texnonoruueckoe ohopMieHHE
1. | MeTOIOB MEXAaHNUECKON OUYNCTKHU 4 8 - 12 12
CTOYHBIX BOJI
Texnomornueckoe opopmieHue
2. METOJIOB (PU3UKO-XUMUYECKOM 4 - 24 28 30
OYMCTKHU CTOYHBIX BOJ
XuMnyeckas O4UCTKA CTOYHBIX
3. 2 - - 2 8
BOJ




QHCKTPOXI/IMI/I‘IGCKI/IG METOAbI

4. | 0OpabOTKU M OYUCTKU CTOUHBIX 2 - - 2 8
BOJ
buonornyeckas ouncrka
5 4 4 - 8 16

CTOYHBIX BOJI
Tepmudeckoe 00e3BpeKUBAHNE
CTOYHBIX BOJI
TexHOJIIOrnYeCKUe peleHus
7. OYHCTKHU CTOYHBIX BOJI Pa3Iny- 4 4 - 8 15
HBIX OTpaciieil IPOMBIIUICHHOCTH

8. | O6paboTka 0CcaaKOB CTOYHBIX BOA | 2 4 - 6 15
HToro no pasnenam: 24 | 20 | 24 68 112
IIpomexxyToUuHAs aTTECTANMSA 0,35 35,65
Bcero 216

5.2. Conep:xkanue 3aHATHI JIEKIIHOHHOTO THIIA

1. Texnonoruveckoe opopmiaeHue METOI0B MeXaHUYECKOI 0UMCTKH CTOYHBIX BOJI.

1.1. Ilpoyesicusanue. Coopy>keHust 1Jis yIaBIUBaHUsI U3 CTOUHBIX BOJ KPYIHBIX, Hepac-
TBOPEHHBIX, TUIABAIONINX 3arPs3HEHMI — pemeTky 1 cuta. Kinaccudukanus penierok. Y cinoBus u
OCHOBHBIE TEXHOJIOIMYECKHE XapaKTePUCTHKHU paboThl 00opynoBanus. [IpakTuka npuMeHeHus u
3¢ (HEKTHBHOCTD.

1.2. Omcmausanue 6 none cpasumayuonnvix cuin. 11eCKOJIOBKU: HPUHLMIT JeHcTBUS,
KJaccu(UKaIus MECKOJIOBOK, YCIOBHUS U OCHOBHBIE TEXHOJIOTHYECKHE XapaKTEPUCTUKU PabOTHI,
JIOCTOMHCTBA U HEIOCTATKH.

OTCTOMHUKH: TIPUHIUI ICWCTBUS, KiIacCH(PUKAIMS W KOHCTPYKTUBHBIE MOAU(DUKALIIU
OTCTOMHUKOB, YCIIOBHSI 1 OCHOBHBIE TEXHOJIOTHYECKHE XapaKTEPUCTUKH pabOThl, JOCTOMHCTBA U
HepocTaTku. Cxema ycTpoiicTBa TOHKOCIOMHOIO OTCTOMHUKA.

Coopy)XeHus 1 arnmapaTsl IS yIaBIUBaHUI BCIUIBIBAIOIINX MPUMecel — He(hTEITOBYIIIKH:
KOHCTPYKTUBHBIE 0OCOO€HHOCTH, YCIOBUS PabOThI, 001aCTH IPUMEHEHHUSL.

1.3. Omcmausanue 6 none yenmpobescuwix cun. Hamopaele n Oe3HAOpHBIC THIPOIIHK-
JIOHBL: IPUHIMI JEWCTBUS, YCIOBHUS U OCHOBHBIE TEXHOJOIMUECKHE XapaKTEPUCTHKH paloThI,
JIOCTOWHCTBA U HEIOCTATKH.

Lentpudyrupoanue: yciaoBUs NpPUMEHEHHs, Kiaccuukanus LEeHTpUdYr, NPUHIUIT
JENCTBUS OTCTOMHOMN LIEHTPUQYTH.

1.4. Qunbmposanue uepesz cioii 3epHuUcmoil 3a2py3ku U GuUIbMpPOBAILHYIO NEPEcOPOOK) .
Knaccudukanust GpunbTpoB ¢ 3epHUCTOM 3arpy3koil. CxeMa CKOpOro OJIHOCIOWHOTO (PriibTpa B
paboueM MOoJI0KEHUH, LIUKI paboThl YCTAaHOBKHU. J[ByXCIIONHBIE M KApKACHO-3aCBIITHbIE (PMIIBTPHI.
Cxema KapKacHO-3acCBITHOTO (UiIbTpa B paboyeM IOI0KEHUH, UK PabOThl yCTaHOBKH. J{ocTo-
MHCTBA U HEJJOCTATKH (PUIBTPALIMOHHBIX YCTAaHOBOK.

Hanoprblie BepTHKaIbHBIC (GUIBTPBI: TPUHITUN IEHCTBHS, YCIOBHS paOOTHI, JOCTOMHCTBA
U HEJIOCTAaTKH.

Cxema ¥ IPUHIUT paOOTHl KOHTAKTHOTO OCBETIIUTEINS. JJOCTOMHCTBA M HEOCTATKH.

OuUIBTPHI C MUIABAIOLICH 3arpy3KON: MPUHIMI ASHCTBUS, YCIOBUS pabOThI, TOCTOMHCTBA
Y HEJIOCTATKH.

Perenepaniust 3epHUCTBIX (UIBTPYIOIIUX MaT€pPHAaIOB, TUIIBI PACHPEICTUTEILHON CUCTe-
MbI (PUITBTPOB, KOHCTPYKIHUS 5K€T000B.

VYCioBUsI U OCHOBHBIE TEXHOJOTMUYECKHE XapaKTEPUCTUKH DPAaOOTHI (HIBTPOBAIBHBIX
YCTaHOBOK.



ArnmapaTsl ¢ (GUIBTPOBATBHBIMU TIEPETOPOKAMHU: 00JIACTh MPUMEHEHHUs, BHIOOD (HIIb-
TPOBATBHOM Meperopoaku. Cxema ycTpoiicTBa MUKPOPHIBTpA.

2. TexHoJornyeckoe ogopmjieHHe MeTOA0B (PU3UKO-XUMHUYECKOH OUMCTKH CTOYHBIX
BO/.

2.1. Texnonocuueckoe oghopmuenue npoyecca o4ucmKu CMoyHvlX 800 gromayueti. Dio-
Talusl My3bIpbKaMu, 00pa3yoIUMKCS U3 MEPECHIEHHbIX PacTBOPOB rasza B Bojae. Ctaauu mpo-
necca. [IpuHIMNIMaNbHBIE TEXHOJIOTHYECKHE CXeMbl BAKYYMHOH U HanopHo# ¢uortaruu. J{ocro-
MHCTBA M HeocTaTku. COBpEMEHHBIE CXeMbl YCTaHOBOK HarnopHou ¢uotauuu. dnoTtauus ¢ Me-
XaHWYECKHM JUCIIEPTUPOBAHMEM BO31yXa (UMIIEJUIEpHbIC, IMHEBMAaTHYECKHe, Oe3HAIOpHbIC
YCTaHOBKHU, B T.4. C MOjAayeil Bo3ayxa 4yepes3 MopucTeie Marepuaibl). Criocod reHepHpoBaHUs
MY3bIPbKOB. YCIIOBHS U OCHOBHBIE TEXHOJIOTUYECKUE XAPAKTEPUCTUKH PabOTHI (IIOTALMOHHBIX
YCTaHOBOK.

Honnas ¢oTanus: MexaHu3M Iporiecca, 00JacTb MPUMEHEHHS, TEXHOJIOTHYECKAs JINHUS
YCTQHOBKH.

2.2. Texuonocuueckoe oghopmaeHue npoyecca OYUCMKU CHOYHBIX 800 Koazynsayueu u
@nokynayueri. IIpyuHIMNIHATIBHAS TEXHOIOTUYECKAs CXEMa OYMCTKH CTOYHBIX BOJ KOaryJsiiuen u
(IIOKyAIMEl: MPUTOTOBICHUE BOJHBIX PACTBOPOB KOATYJISIHTA W (PIIOKYISHTA; JO3MPOBAHUE
pPacTBOPOB peareHTOB; CMELIEHHE PaCTBOPOB CO CTOYHOM BO/OM; XsionbeoOpa3oBaHUe; Bblele-
HUE XJIONbEB U3 BOJABI. Kitaccupukamusi U CXeMbl YCTPOWCTBA CMECUTEINIeH, KaMep XJIombeoOpa-
30BaHMs. Y CJIOBHS U OCHOBHBIE TEXHOJOTMUECKUE XapaKTEPUCTUKU pabOThl 000PYI0BaHUS.

2.3. Texnonozuueckoe ogopmienue npoyecca OYUCMKU CIOYHBIX 800 A0COPOYUOHHBIMU
memooamu. TexHonornyeckoe opopmiIeHUE MPOLECCOB aACOPOLMH: CTATUYECKUIA U JUHAMUYE-
CKMH BapuaHTHl. ANIaparsl UIs aJcOpOIUOHHON 00pabOTKH CTOYHBIX BOA. YCJIOBHUS U OCHOB-
HbI€ TEXHOJOIMYECKHE XapaKTEePUCTUKH pabOThl 000py10BaHHUS.

OCOOCHHOCTH TEXHOJIOTMYECKOTO TNPUMEHEHHUS KATHOHUTOB M aHHOHUTOB. (Cxema
YCTPOMCTBA HAIOPHOI0 MapajlieIbHOTOYHOI'O MOHUTOBOIO (hUIbTpA, LUK pabOThl MOHUTOBOM
ycTaHoBKH. Cxema YCTpONCTBa HAIIOPHOI'O MPOTUBOTOYHOIO MOHUTOBOrO (UiIbTPA, LIUKI pabo-
Thl MIOHUTOBOM yCTaHOBKU. CXema ycTpoiicTBa HAOPHOTO MOHUTOBOrO (MIIBTpA CMEUIAHHOTO
JEeNCTBUS, LUK pabOThl HOHUTOBON YCTAaHOBKU. Y CJIOBHSI 1 OCHOBHBIE TEXHOJIOTMUECKHUE XapaK-
TEPUCTUKHU paboThl 000PY10BaAHMUSL.

2.4. Ouucmra cmounvix 600 Memooom sxcmparyuy. [IpUHIAAATHEHBIC CXEMBI OJHOCTY-
NEHYaTON M MHOTOCTYNEHYaTol 3KkcTpakiuu. JlocTouHcTBa n HeaocTaTku. Knaccugukarus skc-
TPaKIMOHHBIX aIllapaToB.

Cxema ycTpolcTBa ABYXCTYNEHYATOIO CMECHTEIBHO-OTCTOMHOrO 3KcTpakTopa. Ilpun-
nun gAeiictBusa. JlocromHcTBa W HemoctaTku. Cxembl ycrpoiictBa nuddepeHmanbHo-
KOHTAKTHBIX 3KCTPAKTOPOB: PacCIbUINTENIbHBIA KOJOHHBIA M MOJOYHBIN 3KCTPaKTOphl. [IpuHImmn
JeucTBus. JlocTOMHCTBA U HEJOCTATKU.

2.5. Membpannvle mexnonocuu 6 npakmuke ouucCmKu cmoynvix 600. KoHCTpyKIuu anma-
paToB Ui MPOBEACHMSI MPOLIECCOB OOpPaTHOrO ocMoca M yIbTpaduibTpalUu: TUNA (QUIBTP-
Ipecc C TUIOCKOMapaIeIbHBIMUA (PUIBTPYIOUIMMH YCTPOMCTBaMH; ¢ TpyO4daThiMU (PUIBTPYIO-
HIMMH 3JIEMEHTaMU; C PYJOHHBIMU WJIM CIHPAIbHBIMHU 3JIEMEHTaMU; ¢ MeMOpaHamMH B BHJIE T1O-
JBIX BOJIOKOH. CXeMa M MPUHLIUI IeHCTBHS, YCIOBUS PaOOTHI, JOCTOMHCTBA M HEJJOCTATKH.

3. XumMnyeckasi 04MCTKA CTOYHBIX BO/I.

3.1. Texnonocuueckoe ogpopmienue npoyecca HeUmMpaiu3ayuu U nepeeooa Memauios 6
Hepacmeopumble Gopmbi. Cxema 00e3BpeKUBAHUS CTOUHBIX BOJ U3BECTKOBBIM MOJIOKOM: aIlla-
patypHoe oopmIIeHHE, YCIOBUS MpoBeneHus npouecca. OUIbTPOBaHHE KUCIBIX CTOYHBIX BOJ
yepe3 HeUTpalu3yIollie MaTepHaibl.

3.2. Texnonoeuueckoe ogopmaenue npoyecca OKUCIEHUA 3a2pA3HUmMeNel CMOYHbIX 00.
VYcraHoBKU xyopupoBaHus. MeTo ] OKUCIIEHNS KOMIIOHEHTOB CTOYHBIX BOJ KHUCIOPOAOM. Amma-
parypHoe oopmienue npouecca. OKUCIEHNUE 030HOM. Y CTAHOBKHU JJIsi O30HHUPOBAHUSI.
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3.3. Texnonoeuueckoe ogpopmaenue npoyecca 80CCMAHOBNIEHUs 3a2psA3HUMENell CMOYHbIX
600. Cxema Boccranosienust xpoma (1) cymsdarom xenesa, OucynbdaroMm HATpUSA U T.I.. all-
napaTypHoe opopMIIeHUE, YCIOBUS IPOBEICHUS MpoIIecca.

4, DjIeKTPOXUMHYECKHE MeTOAbl 00PA0OTKHN U OYHUCTKHU CTOYHBIX BOJI.

AHOJIHOE OKHCJIEHHE (OYMCTKA CTOYHBIX BOJ[ OT IMAHUCTHIX COCAMHEHUI) M KaTOJHOE
BOCCTAHOBJICHHE MpUMeceil. TeXHOIornueckue pa3inyuus NPUMEHEHHs METOJIOB 3JIEKTPOKOary-
JSIIMK, TaibBaHoOKoaryssuuu. [lpuHnunuanbHas cxeMa 53JeKTPOQIIOTAMOHHOTO armapara.
[Tpunuun neitctus. [IpuHIMNHATBEHBIE CXEMbI BKIIFOUEHUS 3JIEKTPOIUAIU3HBIX YCTAHOBOK.

5. buoJsiornyeckasi 0O4MCTKA CTOYHBIX BOJI.

5.1. Buonoecuueckas ouucmka 6 aspomenkax. buoiorunyeckas O4HCTKa B adpPOTEHKAX:
OKHCIUTENIbHAsE MOIIHOCTh, OCHOBHBIE 3Tallbl OUYMCTKH, KJacCH(PUKAIUU a3poTeHKOB. [IpuHim-
MUaibHasg CXeéMa YCTaHOBKH OMOOYUCTKHU C a’dpoTeHKOM. OCHOBHBIE METOJbl UHTEHCU(UKALIUN
paboThl a’poTeHka. [IpumeHeHue kuciopoaa [uig OMOJOrMYecKord OunMCTKU. KOHCTpyKTHBHBIE
OCOOCHHOCTH OKCHTEHKA. YCJIOBHS M OCHOBHBIE TEXHOJIOTHYECKHE XapaKTEPUCTHUKU PadOThI
000pyT0BaHUs.

5.2. Buonozuueckas ouucmka 8 buogurbmpax. buomorndeckas ouncTKa B OnopriibTpax:
OKHCITUTENIbHAsT MOITHOCTh, OCHOBHBIE ATAIlbl OYUCTKH, Kiaccuukamus ounopmistpos. [Ipun-
[UIUAIbHAS CX€Ma YCTAaHOBKH OMOOUYUCTKU ¢ OuopuiabTpoM. Cxema ycTpoiicTBa CeKIuu Ouo-
¢mIbTpa ¢ mIacTMaccoBoi Hacankoil. OCHOBHBIE METOJbI HHTEHCHU(HUKAIIMKA PAOOThI OHOPUITH-
Tpa. YCJIOBUA U OCHOBHBIE TEXHOJOTHUYECKHE XapaKTEPUCTHKU pabOThl 000PYI0BaHUS.

5.3. Cucmema anaspobnoco paznogcenus. Cxema ycTpoHWCTBa MeTaHTEHKa. [IpwHIUT
neicTBus. JJocTOMHCTBA ¥ HETOCTATKH.

5.4. Cxema buoxumuueckux 63aumMooelcmeuti 8 oKuciumenbHom npyoy. buomornueckas
ouncTKka B onornpyaax. Cxema OMOXUMUYECKUX B3aUMOJICHCTBUIN B OKHCIUTEIILHOM MPYAY.

6. Tepmuyeckoe o6e3BpeKMBaAHNE CTOYHBIX BO/I.

6.1. Texnonoeuueckasn cxema ycmano8Ku 02He8020 0be38peHcUsanUsi cmoyHvlx 600. Luk-
JIOHHBIE KaMepbl U ME€YH C MCEBJO0KIKEHHBIM CJIOEM: MPUHIUI JEHCTBUS, JOCTOMHCTBA U He-
JIOCTaTKU. TEeXHONOrMYecKass CXxeMa YCTaHOBKH OTHEBOTO 00€3BPEKMBAaHUS CTOYHBIX BOJI, CO-
JeprKalluX OpraHMYecKHEe BEIIeCTBA: ammnapaTypHoe OQOpMIIEHHE, YCIOBHUS MPOBEACHUS IMpO-
necca.

6.2. Texnonocuueckas cxema OYUCMKU CHIOYHBIX 600 NPOU3BOOCMBA MEMOOOM MEPMO-
Kamaaumuyeckoeo OKUCIeHUs 8 napo2asosot ghaze. AnmaparypHoe opopmIiIeHHe, YCIOBUS MPO-
BEJICHUSI Mpoliecca.

7. TexHoornyeckue pemieHUusi OYNCTKH CTOYHBIX BOJ Pa3/IMYHBIX OTpac/eil mpo-
MBIIILJIEHHOCTH.

OuncTKa CTOYHBIX BOJ B TEIUIODHEPTeTHKE, YEPHOW U IIBETHON METaTyprHH, XUMHUYe-
CKOM, He(PTEeXUMHUECKOW, XUMHUKO-(PapMalleBTUUECKOM, MUIIEBOM, IEJUTI0N03HO-OyMaKHON U
JIECOXMMHYECKON MPOMBIIUIEHHOCTH, HedTenepepadbaThIBAIOIINX 3aBOJ0B, MAIIMHOCTPOUTENb-
HBIX PEANPUATHI, 3aBOJ0B CTPOUTENIBHBIX MaTeprasos, cucteMsl JKKX u np.

3aMKHYTbIE CUCTEMBI BOJJOCHA0KEHHUS TPOMBIIIITICHHBIX MPEATPUSTHI.

8. O0padoTKa 0CaIKOB CTOYHBIX BOJI.

CocTtaB 1 CBOMCTBA 0CAIKOB CTOYHBIX BOJA. KpaTkas xapakTepuCTHKa MPOIECCOB YILUIOT-
HEHUSs, CTaOUITN3aluu, KOHAUIIMOHUPOBaHUs 0caakoB. OO0pyaOBaHNE U COOPYXKEHUS I 00e3-
BOXKMBAHMSI OCaJIKOB CTOYHBIX BOA. TepMmuueckas o0paboTka ocajka.
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5.3. Tembl 11 (pOPMBI 3aHATHII CEMHMHAPCKOI0 THIIA

Y4eOHbIH MJIaHOM 10 TUCIMITIMHE IPEAYCMOTPEHBI MPAKTHYECKHUE U JTa0OpaTOpHBIE 3a-

HATUS
®opma nposee- Tpyno€mkocTs, yac
HaumenoBanue paznena p POBCA DYL >
bt WCIUTUTAHBI (MOTYJIS) i ounoe | 00N ono”
i I 'Hy 3AHSITUS HOE 3a09YHOC
Paznen 1. Texnonoruyeckoe oopmieHue
1 METOJIOB MEXaHUYECKOW OUUCTKU CTOY- paKTHYecKas 6 4
" | veIX Box (Tema: 1.2. OTcranBaHue B moJie pabota
IPaBUTALMOHHBIX CHJI)
Paznen 1. Texnonoruyeckoe ohopmieHue
METOJIOB MEXaHUYECKOW OUMCTKU CTOY-
MpaKTUIecKas
2. | vbIX BoA (Tema: 1.4. @unbTpoBaHUE Yepes3 AGoTa 6 4 4
CJIOH 3€pPHHCTOM 3arpy3Ku U GUIBTPO- p
BAJIbHYIO TIEPETOPOJIKY)
Paznen 2. ®usnko-xuMuuecKkas O4uCTKa
3 cTouHbIX BoJ (Tema: 2.1. TexHnomoruye- naboparopHas 12 12
' cKkoe 0(OpMIICHHE MPOIIECCa OUNUCTKH pabora
CTOYHBIX BOJ (roTanueit)
Paznen 2. ®usnko-xuMHUecKas O4HUCTKa
nabopaTopHas
CTOYHBIX BoJ (Tema: 2.2. TexHomoruye-
pabora
4, cKkoe 0(OpMIICHHE MPOIIECCa OUUCTKH 12 6 6
. paKTHYecKas
CTOYHBIX BOJI KOAryJISIHEN U (PIIOKYJISIIH-
. pabota (3a04HOE)
ein)
Paznen 2. ®usnko-xuMudecKkas OUMCTKa
cTouHbIX BoJ (Tema: 2.3. TexHnomoruye-
nabopaTopHas
5. ckoe 0OpMIIEHHE MPOIIECCa OUUCTKH AGoTa 12 - 6
CTOYHBIX BOJI aJICOPOIIMOHHBIMU METOIa- p
MU)
Paznen 5. buonornueckas oyucTka CTo-
paKTHYecKas
6. HBIX BOJ (Tema: 5.1. buonorudeckas AGota 6 - 4
OYHCTKA B A@POTCHKAX) P
Paszpnen 7. TexHonornyeckue peleHus
7. | OYHMCTKH CTOYHBIX BOJ PA3TUYHBIX OTpac- Kelic-3a1anme 8 6 4
JIeW MPOMBIIIUIEHHOCTH
Pa3nen 8. OOpaboTka 0ca kOB CTOYHBIX .
8. A P . Kelic-3aanne 6 - 4
BOJ.
HToro: 68 16 44
5.4. leTaau3anusi CaMOCTOATEJIbLHOH PadoThI
No HaumenoBanwue paznena Bun camocrositens- TpyRoemkocTs, 9ac
v o OYHO-
OYHaA 3a049Has1
JTUCIUTUTAHBI (MOJTYIIS) HOU paboTHI SaotHas
Pasznen 1. Texnonornyeckoe
oopMIIeHHE METO/I0B MEXaHHU-
1 YECKOM OYHUCTKH CTOUHBIX BOJI [ToaroroBka K TeCTO- 3 6 3
" | (remsr: 1.1. [IponexxuBanue; 1.3. BOMY KOHTPOJIIO
OTtcTanBaHue B MOJIE€ IEHTPO-
OEKHBIX CHIT)
2. Pasnen 1. Texnomoruueckoe IToaroroska 9 30 9
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HanmenoBanue pasnena

Bun camocrosdTenns-

TpynoemMKocTb, yac

= WCUHUTLTUHBI (MOYJIs1) HOU paboThI OYHas 3a04Has OHIHO
A H I[y p 3a049Hasd
odopmIleHnEe METOJIOB MEXaHU- K TECTOBOMY KOHTPO-
YECKOI OYUCTKU CTOYHBIX BOJI JIIO, TIOATOTOBKA K
(Temsbl: 1.2. oTcTanBaHue B OJI€ | MPAKTUYECKOMY 3aHS-
rpaBUTAIMOHHBIX cuiI; 1.4. THIO, 3alllATa OTYETA
DuUIbTPOBAHUE YEPE3 CIIOM 3€p-
HUCTOM 3arpy3Ku U (PUIBTPO-
BaJIbHYIO [IEPETOPOJIKY)
Paznen 2. ®uzuko-xumudeckass | [loaroroBka k ompocy
OYMCTKA CTOYHBIX BOJ (Tema 2.1. | mo Temam yaboparop-
3. TexHomornueckoe opopmiieHHe HBIX paboT, OATO- 9 30 9
Mpoliecca OYUCTKUA CTOYHBIX BOJI TOBKa K TECTOBOMY
(daoTtarueit) KOHTPOJTIO
[ToaroroBka k onpocy
10 TeMaM J1aboparop-
Paznen 2. Ouzuko-xuMudeckast patop
HBIX paboT, IOATO-
OYMCTKA CTOYHBIX BOJ (Tema 2.2.
TOBKa K TECTOBOMY
4. | Texunonoruyeckoe ohopmieHne 9 30 9
KOHTPOJIIO, TIOJATOTOB-
IpoIriecca OYMCTKHA CTOYHBIX BOJI
o . Ka K MPaKTUYECKOMY
KOAryJisiuen u QJIOKyIsIHei)
3aHsTHIO, 3alllUTa OT-
yera
ITonroroBka Kk ompoc
Pa3nen 2. duznko-xumMudeckast A pocy
0 TeMaMm Jraboparop-
OYMCTKA CTOYHBIX BOJ (Tema 2.3.
HBIX paboT, IOATO-
5. TexHomornueckoe opopmiieHre 9 8 9
TOBKa K TECTOBOMY
MpoIliecca OYUCTKUA CTOYHBIX BOJI
KOHTPOJTIO, 3alIUTa
a7IcCOpOIIMOHHBIMU METOIAMH )
oT4yeTa
Paznen 2. Ousuko-xuMudeckast
OYHUCTKA CTOYHBIX BOJ (TEMBI:
6 2.4. O4ncTKa CTOYHBIX BOJ Me- IToxroroBka K TecTo- 3 8 3
' TOAOM 3KCTpakuuy; 2.5. Mewm- BOMY KOHTPOJIIO
OpaHHbBIC TEXHOJIOTUU B MPAKTHKE
OYMCTKH CTOYHBIX BOJT)
7 Pasgen 3. Xumnueckas ounctka | Iloaroroska K TecTo- 3 8 3
' CTOYHBIX BOJ BOMY KOHTPOJIIO
Paznen 4. DnexTpoxumuueckue
IToxroroBka K TecTo-
8. METO]IbI 00paOOTKH U OUUCTKHU 3 11 8
BOMY KOHTPOJIIO
CTOYHBIX BOJI
IloaroroBka
Pazgen 5. buonornueckas ouucT-
K TECTOBOMY KOHTPO-
Ka CTOYHBIX BoJ (Tema: 5.1. buo-
9. JIF0, TOJATOTOBKA K 8 8 8
JIOTUYECKAsi OYUCTKA B a9POTEH-
xax) MPaKTUYECKOMY 3aHsI-
THIO, 3aIllATa OTYETA
Pa3gen 5. buonornueckas o4ucT-
Ka CTOYHBIX BOJ (TeMBI: 5.2. TToArOTOBKA K TECTO
10. | Buomnormueckas oyucrka B OHO- 3 6 8
BOMY KOHTPOJIIO
¢unbTpax; 5.3. Cucrema anas-
POOHOTO Pa3IOKEHUS)
11 Pazgen 6. Tepmuueckoe 06e3- IToaroroBka K TeCTO- 3 5 8

BPCIKMBAHUC CTOYHBIX BOJI

BOMY KOHTPOJIO
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TpynoemMKocTb, yac

HanmenoBanue pasnena Bun camocrosdTenns-

No N O4HO-
JTUCHUTITUHBI (MOYJIs1) HOU paboThI OYHas saouman | o
Paznen 7. Texnonoruyeckue pe-
IICHHS] OYUCTKH CTOUYHBIX BOJ Hoaroroeka el
12 Pa3IMYHBIX OTpaciIed TPOMBIIII- TTOJIHCHIIO Kene- 9 18 15
3a/laHus
JIEHHOCTH.
IToaroroBka K BbI-
13 Paznen 8. O6paboTka ocaakoB oMo Keiic- 9 12 15
CTOYHBIX BOJI.
3aJlaHus
N3ydenue nekuuoH-
TT0ATOTOBKA K IPOMEKYTOUHOH | o o arephala, i
14. A P Y TepaTypHBIX UCTOY- 35,65 8,65 35,65
aTTecTaluuu (3K3aMeH)
HUKOB B COOTBET-
CTBUU C TEMaTUKOMN
Hroro: 115,65 | 189,65 147,65
6. [lepeyeHb y4eOHO-METOUYECKOT0 00ecTIeUeHHsI 0 TUCI[HIITTHHE
OcHOBHasi M JONOJIHUTEIbHAS JTUTEpPAaTypa
KonuuectBo
T'on
Ne 9K3EMILIIPOB
ABTOp, HAUMEHOBAHUE u3za- N
n/m B HAyYHOU
HUS
O6ubInoTEKe
OcHoBHasi yueOHasi IUTEPATYpPa
1. | Beromkun, A.I'. WmkeHepHas 3ammurta THApochepbl OT
copocoB crounbix Boxa: [16+] / A.I'. Beromkun. — 2-e u3.,
ucnp. u gon. — MockBa; Bonorpa: Hudpa-Unxenepus, ITonnoTekcTo-
2019. — 297 c.: ., Tabxd., cxem. — (MmkeHepHast SKOJIOTHS 2019 BBII JOCTYTI MPH
s OakanaBpuara). — PexxuM JgocTyma: Mo MOANHUCKE. — BXOJI€ TIO JIOTH-
URL.: http://biblioclub.ru/index.php? HY U TIapOTI0*
page=book&id=564892 . — bubamorp.: c. 290 - 292. — ISBN
978-5-9729-0277-4. — TekcT: 2IeKTPOHHBIN.
2. | TexHonmorust OYUCTKH CTOUHBIX BOj / cocT. A.Il. KapmaHos,
W.H. llonmuna. — 2-¢ u3f., ucnp. u jgoi. — Mocksa; Bosoria:
ITonnoTrekcro-
Wndpa-Urxenepus, 2018. — 213 c.: un. — Pexxum nocryna: o
BBII T0CTyN Npu
1o TIOJTITUCKE. —| 2018 BXONE 110 TOM-
URL: http://biblioclub.ru/index.php?page=book&id=493888 N fma P
. — Bu6mmorp.: c. 210. — ISBN 978-5-9729-0238-5. — Texcr: y Hap
JJIEKTPOHHBIN.
3. | BeromkuH, A.I'. TexHONIOTHH 3aIIUTHI OKPYKAIOIIEH CpEIbI
OT OTXOJIOB MPOU3BOJICTBA U MOTPEOICHUS: yueOHOe MOCo-
oue / A.I'. Beromkun. — 2-¢ u3g., ucnp. u jgom. — CaHKT- ITomHOTEKCTO-
[TetepOypr: Jlanb, 2016. — 304 c. — ISBN 978-5-8114-2035- 2016 BBII 1OCTYyI NpU
3. — TeKcT: 2JIeKTPOHHBIH // DNEKTPOHHO-OMOIMOTEYHAS CH- BXO/I€ T10 JIOTH-
cTemMa «Jlanby»: [caiT]. — URL: HY U Mapoiro™
https://e.lanbook.com/book/72577 . — Pexum moctyna: st
aBTOpU3. IOJIb30BATENEH.
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http://biblioclub.ru/index.php?%20page=book&id=564892
http://biblioclub.ru/index.php?%20page=book&id=564892
http://biblioclub.ru/index.php?page=book&id=493888
http://biblioclub.ru/index.php?page=book&id=493888
https://e.lanbook.com/book/72577

KonnuectBo

I'on
Ne 3K3EMILIIPOB
w ABTOp, HAUMEHOBaHUE u3Ja- B mayanoi
HUS
OoubnmoTexe
4. | Ilponecchl, ammapaThl W TEXHHMKA 3alIUThl OKpY’KaroILIEh
cpensl: yaeOHoe mocoOue. Y. I. OumcTka MpOMBIIUIEHHBIX
crounbix Box / B.W. Jlerkmii, .H. Jlunynos, A.®. Huku- 2016 DJIEKTPOHHBIN
¢dopos, NU.I'. TlepBoBa; Munobpuayku Poccuu, Ypan. roc. apxuB YIJITY
JecoTexH. yH-T. — ExarepunOypr, 2016. — 234 c. — Pexum
noctyna: http://elar.usfeu.ru/handle/123456789/5930
JlonosiHuTeIbHASI YUeOHAsl JIUTEpaTypa
1. | Beromkun, A.I'. WmxeHepHas 3ammra THIpOchHEpsl OT
copocoB ctouHbx Box / A.I'. Betomkus. — 2-¢ u3a. ucnp. u
non. — Mocksa; Bonorna: Uadpa-Unxkenepus, 2016. — 296 [TomHOTEKCTO-
c.. ui., Tabm., cxeM. — Pexxum gocTyma: mo MOMMUCKE. — BBII TOCTYMN MpU
. 2016
URL: BXOJI€ I10 JIOTH-
http://biblioclub.ru/index.php?page=book&id=444179. - HY ¥ Maposro*
bubGmmorp. B ku. — ISBN 978-5-9729-0125-8. — TekcT: amnex-
TPOHHBIM.
2. bapa6am, H.B. buoxumudeckrne MeToAbl OUUCTKHA CTOYHBIX
Box / H.B. bapa6amr; MunuctepcTBo 00pa3oBaHus U HAYKU
Poccuiickoit ®denepauu, PenaepaibHOE TOCYIAPCTBEHHOE oNHOTEKCTO-
aBTOHOMHOE 00pa30BaTelIbHOE YUPEXKJIEHUE BBICHIETO IMPO- o
(deccuonanpHoro odpazoBanus «CeBepo-Kaskasckuit dene- | 2015 BRI A0CTYIL TIpH
. BXO/I€ 110 JIOTH-
panbHbIil yHuBepcuTeT». — CtaBponons: CKDY, 2015. — 98 %
i i HY U IApOJII0
c. wi — Pexum gocryma: 1o HOJOUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=457145
3. Jlunynos, M.H. OuncTka CTOYHBIX BOJ B OHMOIOTHYECKUX
peakTopax ¢ OMOIJIEHKOM M aKTHUBHBIM HJIOM (pacder Ouo-
(GUIBTPOB M a3POTEHKOB) [DNEKTPOHHBINA pecypc]: yueOHoe
nocodue / W.H. Jlumynos, W.I'. TlepBoBa; MunoOpuayku | 2015 10
Poccun, Ypain. roc. 1€coTexH. yH-T. - DIEKTPOH. TEKCTOBBIE
naH. - Exatepunoypr: YIJITY, 2015. - 1 3. ont. guck (CD-
ROM).
4. | AnanneB, B.A. Xumuyeckue OCHOBBI COBPEMEHHBIX OKHC-
JIUTEIBHBIX TEXHOJIOTMI HA OCHOBE 030HA OYMCTKU CTOYHBIX
Box / B.A. Anannes, B.JI. AnanreBa. — Kemepoo: Keme- [TonHOTEKCTO-
POBCKHUI rOCylapcTBEHHbIN yHHBepcuTeT, 2012, — 148 c¢. — 2012 BBII JOCTYII IIPU
Pexum J0CTyTa: 1o TIO/INKCKE. - BXO/I€ TIO JIOTH-
URL.: http://biblioclub.ru/index.php?page=book&id= HY U Maposro™
232209. — ISBN 978-5-8353-1227-6. — Tekct: 3JIEKTPOH-
HBIH.
5. | Huxkudopos, A.®. Mexdas3Hbie mepexoabl B aacopOInoH-
HeIX Tporeccax [Tekcr]: y4eb. mocobue AN CTYACHTOB
creruainpHocTeit 270112 - BomocHabxeHue U BOIOOTBEE-
Hue, 280201 - OxpaHa OkpysKaroleil cpeasl U palvoH. Uc-
MOJIb30BaHKE MPHUPOJI. pecypcos, 280202 - Umxenep. 3amu- | 2010 51

Ta okpyxatouieit cpeast / A.®. Hukudopos, JI.B. Bacunen-
ko, T.B. Jlobyxuna; Ypaiu. roc. mecotexs. yH-T, Ypaia. De-
nep. yH-T uM. nepsoro [Ipesunenra Poccun b. H. Enpuuna.
- ExarepunOypr: YIJITY, 2010. - 186 c.
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http://elar.usfeu.ru/handle/123456789/5930
http://biblioclub.ru/index.php?page=book&id=444179
http://biblioclub.ru/index.php?page=book&id=457145
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://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

ABTOp, HaMMCHOBaAHUEC

T'on
A3aa-
HUA

KommuectBo
IK3EMILISIPOB
B HAYYHOH
OubIMoTEKE

Bacunenko, JI.B. MeToibl OYMCTKHA MPOMBIIIJIEHHBIX CTOY-
HBIX BOJ: Y4eOHOE MTOCOOUE IS CTYACHTOB CIEIHAILHOCTEH
270112 «BonmocHabkeHue u BomooTBeacHue», 280201
«OxpaHa OKpy’Karolllel cpe/ibl U palMoHall. UCIIOJIb30BAHNE
npupo. pecypcoy», 280202 Bcex ¢opm oOyuenus / JI.B.
Bacunienko, A.®. Hukudopos, T.B. Jlobyxuna; Ypai. roc.
JIeCOTEeXH. YH-T. - ExarepunOypr: YIJITY, 2009. - 174 c.

2009

84

WmxenepHas 3aIiuTa MOBEPXHOCTHBIX BOJ OT MPOMBIIUICH-
HBIX CTOKOB. yue0. 1mocodue s cTyIaeHTOB By30B / [[. A.
Kpusomeunn [u np.]. - Mocksa: Breicmas mkona, 2003. - 344
C.

2003

Pomuonos, A.M. TexHomoruyeckue MpOIECChl IKOJIOTHYE-
CKOIl 0e30macHOCTH (OCHOBBI HSHBAWPOHMEHTAIMCTUKH):
Y4eOHUK JIJIsi CTYJICHTOB BY30B, OOYYAIONIUXCS 1O CIICIIH-
anbHOCTH «OXpaHa OKpYXarolleil cpelpl U palroHaIbHOe
UCIOJIB30BaHUE MPHUPOIHBIX pecypcoB» / A.W. Ponnonos,
B.H. Knymun, B.I'. Cucrep. - 3-e u3z., nepepad. u Jo1. -
Kanyra: M3n-Bo H. boukapesoii, 2000. - 800 c.

2000

Menbuuk, T.A. HccnenoBanue mpoiecca OYUCTKA BOJBI OT
cynb(daTa MarHusi METOJOM HOHHOTO OOMeHa [DIJIeKTpOH-
HBIM pecypc]: MeToA. yka3aHusi K 1abopaTopHOMY MpaKTH-
KyMy 110 JUCHUIIIIMHC «TexXHOJIOTHS OYUCTKH CTOYHBIX BOI»
JUIS CTYJICHTOB OYHOU U 3a04HOU dopMm oOydenus. Hampas-
nenus 241000.62 «2Hepro- u pecypcocOeperampme mpo-
[[ECChl B XUMUYECKOW TEXHOJIOTHH, HeYTEXUMHUU U OMOTEX-
Honorum», 280700.62 «TexHochepHas 0€30MaCHOCTHY
/| T.A. Menbauk: B 2 yactsax. — ExarepunOypr: M3a-Bo
YIITY, — 2013. — 4. . — 35 c. — Pexum pocryma:
http://Imsstudy.usfeu.ru/course/view.php?id=802

2013

SHNOC

10.

Menbauk, T.A. HccnenoBanne mporecca OYMCTKH BOJIBI C
MCIOJIb30BaHUEM KOAryJsiHTOB [ DNEKTPOHHBIN pecypc]: me-
TOJ. yKa3aHHs K JJAOOpaTOPHOMY MPAKTUKYMY IO IHMCIIH-
winHe « TeXHOIOTHsI OYMCTKH CTOYHBIX BOJ» JUIsl CTYACHTOB
O4YHOH ¥ 32049HOI popm oOyuenus. Hanpasnenus 241000.62
«Hepro- u pecypcocdeperaromnye nporecchl B XUMHUECKON
TEeXHOJOTUH, HedrexumMun U OuotexHonorun», 280700.62
«TexHnochepnas Oe3onmacHoctb» / T.A. MenbHuk: B 2 4a-
crsax. — ExarepunOypr: M3n-Bo YIJITY, — 2013, — Y. II. —
25 c. — Pexum JIOCTYyTIA:
http://Imsstudy.usfeu.ru/course/view.php?id=802

2013

SOHOC

11.

Mensuuk, T.A. BblaeneHnue >SMyJIbrupoBaHHBIX Maceln
[D5eKTpOHHBIN pecypc]: METOI. yKa3aHus K JaOOpaTOPHOMY
MPAKTUKYMY TO AuCHUILTUHE «TeXHOIOTHUS OYMCTKU CTOY-
HBIX BOJI» ISl CTYJIGHTOB OYHOW W 3a04HOW popMm oOyde-
uusa. Hanpasnenus 20.03.01 «Texnochepnas 0Ge3omac-
HOoCcThY», 18.03.02 «DHepro- m pecypcocOeperarmmnye mnpo-
[[ECChl B XUMUYECKOW TEXHOJIOTHH, HeDTeXUMHUH U OUOTEeX-
nosorun»/ T.A. Mensuuk. — ExatepunOypr: Uzn-so YI'JI-

2020

SNOC
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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
http://lmsstudy.usfeu.ru/course/view.php?id=802
http://lmsstudy.usfeu.ru/course/view.php?id=802

KonnuectBo

T'on
Ne 3K3EMILIIPOB
ABTOp, HAUMEHOBaHUE u3Ja- .
/T B Hay4YHOU
HUS
OoubnmoTexe

TY, — 2013. - 20 <c¢. — Pexum jgocryma:
http://Imsstudy.usfeu.ru/course/view.php?id=802

*- mIpesk/ie YeM IMPONTH 10 CChUIKE, HEOOXOAUMO BOMTU B CUCTEMY

OYHKIMOHUPOBAHUE AJIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHON Cpeibl 0Oecreyu-
BAETCs COOTBETCTBYIOIIMMU CPEJCTBAMH HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI
Kaxnprit oOyuaromuiics 00ecredeH AOCTYIOM K 3JIEKTPOHHOW OMOJMOTEYHOW CHUCTEME
YTUITY (http://lib.usfeu.ru/), 3bC Uznatensctia Jlans http://e.lanbook.com/, DBC Yuusepcutet-
ckast Oubnuoreka omnaita http://biblioclub.ru/, conepxamnux u3maHus MO0 OCHOBHBIM H3y4aeMbIM
IMCUUIUIMHAM U C(OPMHUPOBAHHBIX IO COTJIACOBAHUIO C MPAaBOOOIAATEISIMA YI€OHOH U yueOHO-
METOAMYECKON JINTEPATYPHI.

CnpaBouHblie U HHGOPMAIMOHHBIE CHCTEMbI
1. CpaBouno-nipaBoBasi cucteMa «Koncynbrant [Lmrocy.
2. UudopmannonHo-npaBoBoii moptai ['apant. Pexxum goctyma: http://www.garant.ru/
3. ba3a nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbubie 6a3bl JAHHBIX

1. MudopmanioHHbIe cUCTEMBbI, OaHKU JaHHBIX B 00JACTH OXpaHbl OKPY)KAIOIIEH CPeIbl
U TIPUPOJIOTIONB30BaHus — PesxxuM moctyma: http:/MUHOPUPOABIPO.pd

2. NuadopmanmroHHas cucTeMa «TEXHOPMATUB». — Pexum Jocryna:
https://www.technormativ.ru/;

3. Hayunas snexktponHnas 6ubnuoreka elibrary. — Pexxum nocryna: http://elibrary.ru/ .

4. Tlporpammsl 115t 9kosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

5. Unpopmanmonnsie cucremsl «buopasnoobpasme Poccum». — Pexum pocryma:
http://www.zin.ru/BioDiv.

HopmaTuBHO-IpaBOBbIE AKThI

1. ®enepanbHbiii 3akoH «Boaubiil kogekc Poccutickoit denepanmm» ot 03 uroHs 2006 T.
Ne 74-®3 — Pexxum nocrtyna: http://www.consultant.ru/document/cons_doc_LAW_60683/.

2. ®enepanpHbIif 3aK0H «O pHIOOIOBCTBE U COXPAHEHUU BOJHBIX OMOJIOTHUECKUX PECYp-
COB» oT 20 nexaops 2004 I. Ne 166-03 — Pexnm JIOCTYTIA:
http://www.consultant.ru/document/cons_doc_LAW_50799/.

3. ®enepanbublil 3ak0H «O BOJOCHAOKEHHH W BOAOOTBeaeHUM» OT 07.12.2011 Ne 416-
@3 — Pesxxum poctyna: http://www.consultant.ru/document/cons_doc_LAW_122867/.

4. @enepanbHblil 3ak0H «O CaHUTAPHO-3MUIEMHOIOTMYECKOM OJaronojyyud Hacele-
Hus» or 30 mapra 1999 Ne 52-®3 (pen. ot 13.07.2020). — Pexum pgocryna:
https://demo.consultant.ru/cgi/online.cqi?reqg=doc&ts=90263871202497402182882562&cacheid
=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB
4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8.
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7. ®OHJ OLIEHOYHBIX CPEACTB AJIs MPOBeeHUsI IPOMEKYTOYHOM aTTeCTANMU 00y4a0 M X-
csl 10 JMCHHUIIMHE

7.1. IlepeyeHb KOMNETEHI N ¢ YKa3aHHEM ITAnoB UX GopMHpPOBaHHs B Npolecce 0CBOe-
HHs1 00pa30BaTeIbLHOI NPOrPaMMBbI

Dopmupyemble KOMIETEHITUH

Bun u popma koHTpoOIs

— ITK-2 ctocoOHOCTh aHATH3UPOBATH TEXHOJIO-
TUYECKHE MPOLIECCHI U PEKUMBI paboThI Aeii-
CTBYIOLIMX IIPOU3BOJICTBA, PACCUUTHIBATH KO-
JIOTUYECKHE PUCKH JJIs1 OpTraHU3aluil C NO3ULUU
PEKOHCTPYKIIUU (COBEPIICHCTBOBAHMUS ) JICH-
CTBYIOILLIMX IIPOU3BOJICTBA, & TAKXKE CO3/1aBae-
MBIX HOBBIX, SKOJIOTHUECKU OE30IMACHBIX, TEX-
HOJIOTUH ¥ 000pYyTOBaHUS

IIpoMe:KyTOUHBIA KOHTPOJIb: KOHTPOJIBHBIE
BOIIPOCHI K IK3aMEHY

Texkymmuii KOHTPOJIB: ONPOC IO TeMaM JIabo-
paTopHbIX paboT, 3amuTa oT4eTa 1o jgadopa-
TOpPHOM paboTe, BHINOTHEHUE MPAKTUUECKON
paboThl U 3aIIMTa OTYETA, TECTUPOBAHHE, BbI-
MOJIHEHHUE KeHc-3aJaHus

— ITK-3 crmocoOHOCTh OCYIIECTBIIATh KOHCTPYK-
TOPCKHI ¥ TEXHOJIOTHYECKUI aHAIM3 SKOOHO-
3alIMTHOTO 000PYI0BaHHS OPTaHU3AIUH, C [10-
3UIMH TIOATOTOBKU TIPOU3BOJICTBA K BBIITYCKY
HOBOU MMPOAYKIMHU C YITYYIICHHBIMH 5KOJIOTHYC-
CKUMH XapaKTEPUCTUKAMH, C YIETOM PAI[HO-
HAJIBHOT'O MCIIOJIB30BAHUS TPUPOIHBIX PECYPCOB

IIpomexyTOYHBII KOHTPOJIb: KOHTPOJIbHBIE
BOIIPOCHI K DK3aMEHY

Texymuii KOHTPOJIB: ONIPOC 110 TeMaM J1abo-
paTopHBIX padoT, 3alKUTa OTYETA 110 J1abopa-
TOPHOM paboTe, BHIOJHEHNE TPAKTHUECKON
paboTHI U 3aIIUTa OTYETa, TECTUPOBAHUE, BbI-
MIOJIHEHUE Kelc-3ajaHns

— ITK-5 crnocoOHOCTh HCIOJIB30BATh OCHOBHBIE
HOpPMAaTUBHBIE U NIPaBOBbIE aKThl B 001aCTH
OOC 1npu nOATrOTOBKE 3KOJIOTMYECKON JOKY-
MEHTAlLUU U OTYETHOCTHU C YUETOM TEXHHUKO-
HKOHOMUYECKOT0 aHaJIn3a U crielu(pUKU padoThI
peanpUsATHs/OpraHu3auu

IIpomexyTOYHBII KOHTPOJIb: KOHTPOJIbHBIE
BOIIPOCHI K DK3aMEHY

Texymuii KOHTPOJIB: ONIPOC 10 TeMaM J1abo-
paTopHbIX padoT, 3alMTa OT4YeTa 110 J1abopa-
TOPHOM paboTe, BHINOIHEHUE IPAKTHYECKOIT
paboThI U 3aIIMTa OTYETA, TECTUPOBAHUE, BbI-
MIOJIHEHUE Keiic-3ajaHus

— IIK-6 cnocoGHOCTh MCIIOIB30BaTh NEPEAOBOM
OTIBIT OTEYECTBEHHBIX U 3apYOEKHBIX KOMITAHUIN
IIpU KOPPEKTUPOBKE, pa3pabOTKe U BHEAPEHUN
IIPUPOOOXPAHHBIX MEPOIPUITHH € TTO3ULINH
BO3/ICIICTBHS ONTACHOCTEN Ha YeloBeKa U MUHU-
MU3aLAN TEXHOTEHHOTO BIIMSHUS HA OKPYKaro-

IIyto cpery

IIpomexyTOYHBII KOHTPOJIb: KOHTPOJIbHBIE
BOIPOCHI K DK3aMEHY

Tekymuii KOHTPOJIL: ONPOC IO TeMaM J1abo-
paTopHBIX padoT, 3aIIKTa OTYETA 1O 1abopa-
TOPHOM paboTe, BBIOJHEHNE IPAKTUUECKON
paboThI U 3aIIMTa OTYETA, TECTUPOBAHUE, BbI-
MOJIHEHUE Kelc-3ajaHus

7.2. Onucanune nokasareseil 1 KpUTepUeB OLEHMBAHUA KOMIIeTeH Mt
Ha pPa3JIMYHbIX 3TANAX UX (POPMHUPOBAHUS, ONIUCAHHE IIKAJI OLlCHUBAHUSA

KpnTepun OLlCHUBAHUA YCTHOI0 OTB€TAa Ha KOHTPOJBHBLIC BOIIPOCHI J3K3aMEHA
(MpoMeKyTOYHBIH KOHTPOJIb (hopmupoBanus komnerenuun IK-2; IK-3; [MK-5; [TK-6)

«5» (omauuno) — naH TOJHBIN, pa3BEePHYTHIM OTBET HA MOCTABJICHHBIN BOIIPOC, TOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUM 00 00BEKTe, JoKa3aTeIbHO PACKPHITHI OCHOBHBIE MOJIOXKe-
HUS TEMBI; B OTBETE MPOCIICKUBACTCS YETKAsI CTPYKTYpa, JIOTUIECKasi MTOCIIe0BaTeIbHOCTh, OT-
pakaromasi CylIHOCTh pPaCKpbIBA€MbIX MOHATHUH, TEOPHi, sBJIeHUN. 3HaHUE 00 00bEKTE AEMOH-
CTpUpYyeTCs Ha (OHE TOHMMAHUS €T0 B CUCTEME JTAHHOW HAYKH ¥ MEXIUCITUTIIIMHAPHBIX CBS3CH.
OTBeT U3JI0’KEH JIUTEPATYPHBIM S3BIKOM B TEPMHHAX HAYKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOYHSIOIINE BOIIPOCHI;

«4» (xopowo) — naH MOJHBINA, Pa3BEPHYTHI OTBET Ha MOCTABJIECHHBII BOIIPOC, TOKA3aHO
YMEHHUE BBIICIUTh CYIIECTBEHHbIE M HECYIIECTBEHHbIE NPU3HAKU, MPUYMHHO-CIIE/ICTBEHHbIE
cBs3u. OTBET YETKO CTPYKTYpPUPOBaAH, JIOTMUEH, U3JI0KEH B TepMUHaX Hayku. OfHaKo aomyiie-
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Hbl HE3HAYUTEIbHBIC OMMOKY WUIM HEIOYEThI, HCTIPABICHHBIE 0aKalaBpOM C MOMOIIBI0 «HABO-
JSIIIAX» BOIIPOCOB;

«3» (yooeremeopumenvbHo) — JIaH HETOJHBIA OTBET, JOTMKa M MOCIICA0BATEIbHOCTh U3-
JIOKEHUSI UMEIOT CYIEeCTBEHHbIe HapylieHus. JlomyieHsl rpyObie OMMOKU NP OMNpeesieHuU
CYIIHOCTH PacKpbIBa€MbIX MOHATHH, TEOPHUil, SBICHUI, BCIEACTBUE HEMOHUMAaHUs OaKaiaaBpoM
UX CYUIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB U CBsA3eil. B 0TBeTe OTCYTCTBYIOT BBIBOIBI.
YMeHue packpbITh KOHKPETHBIE MNpOSBICHUS OOOOLICHHBIX 3HAHWH HE Moka3aHo. PeueBoe
odopmiieHre TpeOyeT NoNpaBoK, KOPPEKIIUY;

«2» (Heyoosremeopumenvro) — 6akajgaBp JEMOHCTPUPYET HE3HAHHE TEOPETUUYCCKUX OC-
HOB IIpeIMeTa, HE YMEET JieNlaTh apryMEHTUPOBAHHbBIE BBIBOJIbI M IPUBOAUTH PUMEPHI, TOKa3bI-
BaeT ci1aboe BialeHUE MOHOJOTUYECKON pedblo, HE BJIa/eeT TEPMUHOJIOIHEN, POSIBISIET OTCYT-
CTBUE JIOTHYHOCTH U MOCJIEI0BATEIIbHOCTH U3JI0KEHUS, IeTIaeT OUIMOKH, KOTOPbIE HE MOKET HC-
IIPABUTh, AK€ IIPU KOPPEKLMH [IPENOJABATENIEM, OTKa3bIBAETCS OTBEYATh HA 3aHSATUU.

Kputepuu oneHuBaHus BBINOJHEHUS JA00OPATOPHBIX PadoT M 3alMTHI oTYeTA (Te-
Kylmii KOHTPoJb popmupoBanusi komnerenuu IK-2; IMK-3; ITK-5; TTK-6)

«5» (omauuno): paboTa BBINOIHEHA B CPOK; O(DOPMIICHHE U COJIep)KaTeNIbHAs 4acTh OT4Ye-
Ta 00pa3ioBkie; paboTa BBIIOJIHEHA CAMOCTOSITEIBHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000IICHHMS,
3aKJTFOYCHUS U BBIBOJBI. OOydJaromuiics OBICTPO OPUCHTHPYETCS B OTYETE W OTBEUYACT HA yTOY-
HSIOIINE BOTIPOCHI.

«4» (xopowo): paboTa BBIIIOJIHEHA B CPOK; B OPOPMIICHHH OTYETA M €TI0 COJIePIKATEIBHOM
YaCcTH HET IrpyObIX ONIMOOK; paboTa BBIMOJIHEHA CAMOCTOSTEIILHO; IPUCYTCTBYIOT COOCTBEHHBIC
00001IeHNs, 3aKIFOUYCHUsT W BBIBOJBI. OOYyJaromuiics OPUSHTHPYETCS B OTYETE M OTBEUACT Ha
YTOYHSIIOLIKE BOIPOCHI C TOMOIIBIO MIPEIOIaBaTelIsl.

«3» (vOosnemeopumenvro): padoTa BBHINOJIHCHA C HapylieHHeM rpaduka; B odopmiie-
HUH, COJCPKATEILHOW YacTH OTYETa eCTh HEIOCTATKH; padoTa BBHIMOJIHEHA CAMOCTOSTEIBHO,
MPHUCYTCTBYIOT COOCTBEHHBIC 00001IeHNs. O0YUYarONIHiics ¢ TPYJIOM OPUEHTUPYETCSI B OTYETE U
OTBEUaeT TOJIHKO Ha MOJIOBUHY 33J]JaBAEMBIX €My BOIIPOCOB.

«2» (neyooenemeopumenvro). opopmieHue pabOThI HE COOTBETCTBYET TpPEeOOBAHUSIM;
OTCYTCTBYIOT HJIM CJI€JIaHbl HEMPABUIbHBIE BBIBOIBI U 00001IeHHs. OOyJaromuics He OpUEHTH-
pyeTcs OTUYETHBIX MaTepUaIax U HE MOXKET MOSICHATh PacCUNTaHHBIC JTAHHEIC.

Kpurtepuu oneHuBaHus BHINOJHEHHS NMPAKTHYECKUX PadOT M 3alMTHI 0TYeTA (Te-
KyIuii KoHTpoab ¢popmupoBanus komnerennuu IK-2; TIK-3; IK-5; MK-6)

«5» (omauuno): paboTa BBINOIHEHA B CPOK; O(DOPMIICHHE U COJIep KaTeNIbHAsl 4acTh OT4Ye-
Ta 00pa3loBble; paboTa BIITOJIHEHA CAMOCTOSTEIBHO; IPUCYTCTBYIOT COOCTBEHHbIE 0000IICHMS,
3aKJIIOYeHHS U BBIBOJIBI. OOydaromuiicss ObICTPO OPUEHTHPYETCS B OTYETE U OTBEUAECT Ha YTOY-
HSIOIINE BOIIPOCHI.

«4» (xopowo): paboTa BHITIOJIHEHA B CPOK; B ODOPMIICHUHU OTUETA U €TI0 COACPKATEIHHOM
YacTH HEeT rpyObIX OMIMOOK; paboTa BBIMOJHEHA CAMOCTOSTENFHO; IPUCYTCTBYIOT COOCTBEHHBIE
00001IeHNs, 3aKITIOYCHUST W BBIBOJBI. OOyJaromuicsi OPUEHTHPYETCSI B OTYETE W OTBEUAET Ha
YTOUYHSIOIIME BOIPOCHI C TOMOIIBIO MIPETo1aBaTels.

«3» (yoosremsopumenvro): paboTa BHITIOJIHEHA C HapylieHHeM Tpaduka; B odopmie-
HUH, COJEp)KaTebHONW YacTH OT4YeTa eCTh HEJOCTaTKH; paboTa BBINOJIHEHA CaMOCTOSTENBHO,
MPUCYTCTBYIOT COOCTBEHHBIE 00001IeHNs. O0yJaromuiics ¢ TPyJIOM OPUEHTUPYETCSI B OTYETE U
OTBEYAET TOJIHKO Ha MOJIOBHHY 3a/1aBa€MbIX €My BOIIPOCOB.

«2» (Heyooenemeopumenvro). opopmieHue pabOTBI HE COOTBETCTBYET TPEOOBAHUSIM;
OTCYTCTBYIOT MJIM CJI€JIaHbl HETIpaBHIIbHBIE BBIBOIBI U 00001eHns. O0yJaronuiicss He OpHEHTH-
pyeTcst OTYETHBIX MaTepraliaX U He MOXET MOSICHUTh PACCUYNTAHHBIC JaHHBIC.

Kpurepun oneHuBaHUSA BBINOJHEHUA 33aJaHUI B TeCTOBOI (popMe (TeKylIUil KOH-
Tpoab popmupoBanus komnerenunu I[K-2; [MK-3; [IK-5; ITK-6)
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[To uToram BBITIOTHEHUS TECTOBBIX 3aJ[aHUI OLIEHKA MMPOU3BOIUTCS IO YETHIPEXOATITHLHOM
mikase. [Ipu mpaBUIBHBIX OTBETaX Ha:

86-100% 3amaHuii — olieHKa «J» (OMIUUHO);

71-85% 3ananuii — oueHKa «4» (xopouto);

51-70% 3amaHuit — oueHka «3» (y0061emeopumenvbHo);

MeHee 51% - onieHKa «2» (HeydoenemseopumensHo).

Kpurepun oneHuBaHusi Kelc-3aHATUA (TEKYIUMH KOHTPOJb (POPMHPOBAHUS KOM-
nerennmii IIK-2; T1IK-3; IK-5; IIK-6):

«5» (omauuno): paboTa BBIOJIHEHA B CPOK; COACPIKATEIIbHAS YaCTh JOKJIAAa U MPeIio-
JKEHHBIC MEPOTIPUATHSL 00Pa3IOBhIC; MPUCYTCTBYIOT PEKOMEH/IAIINH, 3aKITFOUYCHUS U apTyMECHTH-
poBaHHBIC BBIBOJIBI. OOyUYarOMIMIACS MPABHILHO OTBETHII Ha BCE BOIPOCHI TP 3aIIUTE MPOCKTA.
[TpuHIMAN aKTUBHOE YYaCTHE B TUCKYCCHUH.

«4» (xopowo): paboTa BBITIOJIHEHA B CPOK; B COACPIKATEIILHOM YaCTH JIOKJIAAA U MPEII0-
KEHHBIX MEPONPUATUAX HET I'PYOBIX ONIMOOK; MPUCYTCTBYIOT PEKOMEHIAINH, 3aKITFOUYCHUS U
apryMEHTHPOBAaHHBIC BBIBOJIbI. OOYYAIOLIUIICS TP 3alIMTE MPOSKTA MPABUIBHO OTBETHII HA BCE
BOTIPOCHI C TIOMOIIBIO MpenoaBatess. [IpuHuMan yqactie B JUCKYCCHH.

«3» (yoosnemeopumenvHo): paboTa BBIIOJIHEHA C HapyllIeHueM rpaduka; B CTPYKType U
MPEIUIOKEHHBIX MEPONPHUITHIX €CTh HEAOCTATKH; B JIOKJIAJIE MPUCYTCTBYIOT COOCTBEHHBIC BBI-
BoJibl. OOydaromuiicss Npy 3alluTe MPOEKTa OTBETHJ HE Ha BCE BOMpochl. OOydaromuiics He
MPUHUMAJ YIaCTHE B JUCKYCCHHU.

«2» (HeyoosnemgopumenvHo). NPEIIOKEHHBIE MEPONPUATUS ABIAIOTCS HE A(P(PEeKTUB-
HBIMH; OTCYTCTBYIOT WJIH CJICJIaHbI HETPAaBUIbHBIC BEIBOJIBI M pekoMeHaaruu. O0yJdaronmiics He
OTBETHJI Ha BOIIPOCHI TPH 3aIuTe nMpoekta. OO0yJaronuiicss He MPUHUMAJ y4aCTHE B JIUCKYCCHH.

7.3. TunoBble KOHTPOJIbHbIE 321aHUS MJIH HHbIEe MaTepHaJibl, He0OX0AUMbIe LISl OLleHKH
3HAHM, YMEHUH, HABBIKOB U (MJIH) ONBITA AEATEN1bHOCTH, XapaKTePU3YyIOIIHX ITANbI
(popMHpOBaHUsI KOMIIETCHIIUI B Ipo1ecce OCBOCHNUS 00pa30BaTeIbHOI NMPOrPaMMblI

KoHTpoJsbHbIe BONPOCHI K 3K3aMeHY (IIPOMEKYTOYHBII KOHTPOJIb)

1. Tlpouexusanue. Kinaccudpukamus pemetok. YcnoBus paboTel. CxemMa yCTaHOBKH PEILIETKH.

2. TleckonmoBKM: MPUHIMIT NEHCTBHSA, KiIacCH(UKALMS MECKOJIOBOK, ycloBHS paboTel. Cxema
YCTPOMCTBAa FOPU30HTAIIBHOM IECKOJIOBKY C NPSAMOJMHENHBIM JBUKECHUEM BOJBI.

3. Bepruxampubie oTcTOMHNKHA. CXeMa YCTPOCTBAa BEPTHKAILHOTO OTCTOMHUKA C BIYyCKOM BO-
JIbl yepe3 LIEHTpalIbHYyI0 TpYyOy ¢ pacTtpyoom. Ilpunimn neiicteus. ¥Ycnosus padotsl. Jocrto-
WHCTBA U HEJIOCTATKH.

4. TopusoHTasbHble OTCTONMHMKH. Cxema ycTpoiicTBa oTcToitHuKa. [Tpunimn aedictBus. Ycio-
BUA paboThl. JJOCTOMHCTBA M HETOCTATKH.

5. PaguanbHble OTCTOWHUKHU. YcnoBus paboThl. [IpuHIMn paboThl pagnanbHbIX OTCTOMHUKOB C
HEHTPaJIbHBIM U NeprudepruuecKrM BIIYCKOM CTOYHBIX BOJ. JJOCTOMHCTBA U HEAOCTATKH.

6. Cxema M mpuHLIMI pabOThl HAIOPHOTO TMApPOLMKIIOHA. [IpenmyIecTBa U HETOCTaTKU TH-
POLIMKIIOHOB.

7. Knaccugukanus GuIbTpoB ¢ 3epHUCTOM 3arpy3koit. Cxema CKOporo 0JJHOCIOHHOTo GpuiIbTpa
B paboueM noJioxkeHuu. LIk paboThl yCTaHOBKH.

8. JIByxcioliHble U KapKacHO-3achlHbIE (GMIbTPBl. CXeMa KapKacHO-3achITHOTO (hUiIbTpa B pa-
6ouem nonoxeHuu. L{uki paboThl yCTaHOBKHU.

9. Cxema u NpUHIMI PaOOThl KOHTAKTHOTO OCBETIUTENS. JIOCTOMHCTBA U HEJIOCTATKH.

10. INpuHIMNIHAaTbHAS TEXHOJIOTHYECKAsk CXeMa OUYMCTKU CTOYHBIX BOJ KOATYIISIUEH U QIIOKYIs-
HUEH.

11. Knaccudukarus cmecuteneil. Y cimoBus padoThl. JJOCTOMHCTBA U HEOCTATKH.

12. Cxemsl ycTpoiicTBa KaMep XJI0IMbeoOpa3oBaHUs. Y CJIOBUS PaOOTHI.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

31.

32.

®drnoTtarus ¢ BeIACIEHHEM Bo3ayXa U3 pactBopa. Ctanuu npouecca. [IpuHIMnuanbHble TeX-
HOJIOTHYECKHE CXEMbI BAKYYMHOW W HAanmopHOU (irotaruu. JJOCTOMHCTBA M HETOCTATKH.
CoBpeMeHHBIE CXeMbl YCTAaHOBOK HAIIOPHOH (PIIOTAINH.

@dnoTanus ¢ MEXaHHYECKUM JHUCIIEPTUPOBAHUEM BO3/1yXa, Oe3HANOpHbIE YCTAHOBKH, ITHEB-
MaThyeckue (IOTallMOHHbIE YCTAHOBKU B T.4. C MMOJa4Yel BO3/yXa Yepe3 MOPUCThIE MaTepH-
anbl. Y CI0BHs POBEACHUS ITpoLiecca.

TexHonorunueckoe oQpOpMIICHHE MPOILECCOB aJACOPOIMU: CTATUYECKUA U JUHAMUYECKUN Ba-
PHUAHTBHI.

Cxema ycTpoiicTBa HAIOPHOTO MapaJIeIbHOTOYHOTO MOHUTOBOTO (GuibTpa. Lluki paboTs
MOHHUTOBOM YCTaHOBKH.

Cxema ycTpoiicTBa HAIIOPHOTO MPOTUBOTOYHOTO MOHUTOBOTO uiibTpa. Llukn paboTel HOHU-
TOBOM YCTaHOBKH.

Cxema ycTpoicTBa HAIIOPHOTO HOHUTOBOTO (MIBTPA CMENIaHHOTO AeicTBHs. [[ukim paboTe
MOHHUTOBOM YCTaHOBKH.

Teopust mporecca IEKTPOKOATYISIINN, TalTbBAHOKOATYISIIUH. TEeXHOIOTHYECKUE Pa3IHyHs
MPUMEHEHUS STUX METOJIOB.

Teopus npouecca snekrpoduoranun. [puHnpnuansHas cxema 3J1eKTpo(IOTAIIMOHHOTO afl-
napara.

Teopus mpouecca snekrponuanusa. [IpuHIUNIHaIBHBIE CXEMBI BKIIOUSHHS 3JICKTPOIUAIN3-
HBIX YCTAHOBOK.

KoHcTpykinu ammapatoB JUisi POBEICHHUS MPOIIECCOB OOPAaTHOrO OCMOCa M YIbTpaduiib-
Tpauuu. JlIoCTOMHCTBA U HEIOCTATKH.

Bbuonorndeckasi 0O4MCTKa B a9POTEHKAX: OKHCIUTEIbHAS MOIIHOCTh, OCHOBHBIE ATAIbI OYHCT-
KU, KJaccupuKaluu adpoTeHKoB. [IpuHIMUanbHas cxeMa yCTaHOBKM OMOOYUCTKHU C a’po-
TeHKOM. OCHOBHBIE METO/IbI MHTCHCU(UKAIIH PAaOOTHI a9POTEHKA.

buonoruueckas ouuctka B OHMODUIBTpax: OKHUCIUTENbHAs MOIIHOCTh, OCHOBHBIE ATarlbl
OYHMCTKH, KIaccuuKanus OnopuiIbTpoB.

[TpuHIMNIUaTbHAS cXeMa YCTaHOBKH OMOOYHUCTKH ¢ OuodunbTpom. Cxema ycTpoiicTBa cek-
uu 6Mo(UIbTPa € IIACTMACCOBOM HacaaKol. OCHOBHBIE METO/1bl MHTEHCU(UKAIIMK paOOTHI
6nodubTpa.

TpeboBanwMs1, MpeABABISIEMbIE K CTOYHBIM BOJIaM, MOCTYIAIONIMM Ha a9POTEHKH M OMO(UITb-
TPBL.

buonorndeckas ounctka B ononpynax. Cxema OMOXMMHUYECKUX B3aUMOACHUCTBUI B OKHCIIH-
TEIHHOM TIPYAY.

AHa’poOHast 04MCTKa CTOUYHBIX Boj. CXxeMa yCcTpolcTBa METaHTEHKA.

OcHoBbI MeTOa Tapoha3HOTO OKHUCIEHUs («OTHEBOM METO»). LIMKIOHHBIE KaMephl U TeUH
C TICEBJI00KMKEHHBIM CJIOEM: MTPUHIINT IeHCTBHS, JOCTOMHCTBA M HEJJOCTATKH.
TexHONMOrnuecKkrue peueHus: OYUCTKA CTOYHBIX BOJ Pa3lUYHBIX OTpacieil MPOMBIILIEHHO-
CTH.

O0paboTka 0CaIKOB CTOYHBIX BOJ.

3aganus B TecToBOM (hopme (TeKyIHii KOHTPOJIb)
®parmMeHT K pa3aeiy «Pu3HKO-XUMHYECKAs 0YMCTKA CTOYHBIX BOI

1. droTaMOHHBIN METO MO3BOJISAET YAAIATh U3 CTOYHBIX BOJI

a) rpy0OIUCTIepCHBIE TPUMECH

0) KOJUIOMAHBIE PUMECH (C IPEABAPUTENBHON Koaryssiuei u Gpuoxynsnueil)

B) PACTBOPEHHBIE B BOJE I'a3bl

T') PaCTBOPEHHBIE B BOJIC MIPUMECH MOJIEKYJSIPHOW ¥ MOHHOM CTENIEHU TUCIIEPCHOCTH (C UCTIOJb-
30BaHHEM (hJIOTOPEareHTOB)

2. Ilpeumy1iecTBOM HAIOPHOM (PIIOTALIMU SIBIISIETCS
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a) oOpazoBaHue MYy3bIPHKOB ra3a, UX CIUIAHUE C YaCTUIIAMH 3arps3HEHHN U BCIUIBIBAHUE arpe-
raToB MPOUCXOIUT B CIIOKOMHOM cpee

0) MO3BOJISIET PETYIUPOBATH CTENIEHB MEPECHIIICHUS B COOTBETCTBUH C TpeOyeMoit 23 heKTUBHO-
CTHIO OYHMCTKU CTOYHBIX BOJ| IPH HAYaJIbHOW KOHIIEHTPAIMH 3arpsi3HEHUH 10 4-5 1/ u Ooiee

B) MPOCTOTA anmapaTypHOro oOpMIICHHS MPOIecca U OTHOCHTEIBLHO MaJIble PacXO/Ibl SHEPTUU

3. YKaxxuTe OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI CXEMbI BAKYYMHOMU (DJIOTAIHH.

4. HemoctaTKOM METOZa BAKYYMHOM (DJIOTAIMH SBISETCS

a) 3apacTaHue U 3aCOpPEeHHe Top

0) BBICOKast OOBOJTHEHHOCTD TEHBI

B) OrpaHMYCHHBII Uana3oH NPUMEHEHUs: KOHIEHTpalMs 3arps3HEHU B CTOYHOH BOJE He
JOJDKHA TpeBbImath 250 mr/n

5. HemocraTkoM MeToza (ioTanuu ¢ mojgadyeid Bo3ayxa 4epes MOpUCcThie MaTepUatbl sIBISETCS

a) 3apacTaHue U 3aCOPEHHE MOP

0) BBICOKast OOBOJTHEHHOCTD IEHBI

B) OrpaHUYCHHBIA AMAMa30H MPUMEHEHUS: KOHIEHTpPAalUs 3arps3HEHUl B CTOYHON BOJE HE
JOJKHA MPpeBbImaTh 250 Mr/it

6. IIpu coBMECTHOM MCTIOIB30BAHNH KOATYIISTHTOB U (DIOKYJISTHTOB
a) cCHayasa J03UPYIOT (QJIOKYIISHT

0) cHauasa 103UPYIOT KOAryJIsiHT

B) peareHThl 103UPYIOT OJTHOBPEMEHHO

7. C yBenuYeHHEeM MYTHOCTH BOJI J103a KOAryJIsiHTa
a) YBEIIMYMBACTCS

0) yMeHbIaeTcs

B) HEM3MEHHA

8. Fpa}lHeHTHafI Koaryjanusa NpoTCeKacT 3a CYCT CTOJKHOBCHUSA U CIIMIIAHUA YaCTHILL
a) BCIIEACTBHE MEPEMEIINBAHNS U KOHTAKTa MUKPO- B MaKPOTIOTOKOB

0) B pe3yabpTaTe OPOYHOBCKOTO JBMIKEHUS

B) JIBIDKYIIUXCS C Pa3JIMYHON CKOPOCTBIO MO/ ICHCTBUE CUITBI TSKECTH

9. IIpu npumeHeHUH (IIOKYISTHTOB COBMECTHO C KOAryJlIssHTaMH sl oOpa3oBaHUs HauOolee
IUTOTHBIX M KPYIHBIX XJIOMbEB U PAa3pyILEHUs MEPBUYHBIX PBIXJIBIX CTPYKTYp TpeOyroTcs

a) MOBBIIIEHHBIE TPATUEHTHI CKOPOCTH U O0JIee JUTUTENIbHOE NepeMEIIBAaHNE BOIbI

0) NOHM)KEHHBIE TPAJMEHTHI CKOPOCTH U O0JIee JUIUTENbHOE IEPEMETNBAHIE BOIbI

B) TMOBBIIIEHHBIE IPAIUEHTHI CKOPOCTU U MEHEE JJINTENBHOE MEPEMEIINBAHUE BOJIBI

T') MOHM>KEHHBIE IPAUEHTHI CKOPOCTH U MEHEE ITTUTENIbHOE NEPEMEIINBAHNE BOJIbI
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10. [ns gactuil HEOOMBIINX Pa3MEPOB, MeHee 1—3 MKM, HE3aBUCUMO OT MX HAXOXKJICHUS B He-
MOJBHKHOM BOJIE WJIM B BOJIE, MIEPEMEIIMBAEMON C PAa3IMYHON CKOPOCTHIO, OCHOBHOE 3HAYEHUE
HMECT

a) MOJICKYJISIPHO-KUHETHYECKast KOATYJISITUS

0) rpaieHTHAs KOarysius

B) TPAaBUTAIIMOHHAS KOATYJISITUS

11. Ecnu MonekynsipHO-KUHETHYECKas U TPaJIMeHTHAsl KOaryJslus IpOTEKalT YCIENIHO, OTe-
JICHHUE XJIOMBEB IPOU3BOIAT

a) B OTCTOMHHUKAaX

0) KOHTaKTHBIX OCBETIUTEIISAX

B) huibTpax

r) moraropax

12. B npouecce paboThl HOHUTA TIPOUCXOJTHT:

a) azcopOIKst MOHOB U3 PacTBOpa HA HOHHUTE;

0) 0OMEH OJIHOMMEHHO 3apSKEHHBIX HOHOB;

B) 00pa3oBaHNE MAIOPAaCTBOPUMBIX COSTMHEHUI.

13. CUJIbHOKUCIIOTHBIE U CTA0OKHUCIOTHBIE KATHOHUTHI OTJIMYAIOTCS:
a) BEJIMYUHOU MTOJTHOM OOMEHHOM €MKOCTH;

0) KOHCTaHTON AMCCOIHAIIMY HOHOTEHHBIX TPYIII;

B) pacTBOPUMOCTBIO B BOJIE.

14. Tlonnas oOmennas emxocth nonuta (ITIOE) 3aBucur ot:
a) CKOpOCTHU MPOITYCKaHMsI pacTBOPA;

0) KpYIHOCTH 3€pEH HOHUTA;

B) cI10c00a CUHTE3a HOHUTA.

15. Tlox BIaXXHOCTHIO HOHUTA MOAPA3yMEBACTCS:

a) KOJIMYECTBO BO/JIbI, COJIEPIKAILEICSl B HIOHUTE;

0) KOJIMYECTBO BOJIbI, IpUXOJsAleecs Ha 1 T noHMTA (B epecyeTe Ha a0COIIOTHO CyXOi Bec), B
HaOyXIlIeM COCTOSIHUM T10CJIE€ OTJIEIEHUS KarelbHOU (TOBEpXHOCTHOI) BObL;

B) KOJIMUECTBO BOJIbI B HAOYXIIIEM HOHUTE, MPUXOSIIeecs Ha €TUHHUIY HOHOT€HHBIX TPYIII.

Bonpocsl, BBIHOCHMBIE Ha 3aIMTY 0TYETA U KOJJIOKBHYM K J1a00paTopHoii padoTe (Teky-
1M KOHTPOJIb)
«Mceaenosanue npomnecca 0O4MCTKH BOJABI OT CyJib(aTa Maruusi MeT010M HOHHOT0 00MeHa»
®parmeHT K pasaeny «PU3NKO-XUMHYECKAS 0YMCTKA CTOYHBIX BOI»

1. Tumnsl, knaccudukanys U CTpPOEHUE HOHUTOB.

2. Tumel 1 mpuMepbl HOHOOOMEHHBIX PEaKIUi.

3. MexaHU3M KHHETHKH TPOIIecca HOHHOTO OOMEHa.

4. OcHOBHBIE (U3UKO-XUMHUYECKHE U TEXHOJOTMUYECKHE XapaKTEPUCTHKH HOHUTOB. MeTOmbl
OTIpeIeIeHUs] OCHOBHBIX CBOMCTB HOHOOOMEHHBIX CMOJI.

5. HekoTopsle 331241 CTaTUKH HOHHOTO OOMEHa.

6. OCHOBBI IMHAMUKH HOHHOTO OOMEHa.

7. Texnonornyeckoe o(hopMIIEHUE NTPOLIECCOB HOHHOTO OOMEHA.

8. MeToka mpoIeccoB COpOINU U pereHepaiii HOHUTOB, PACYETHI.
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Keiic-3axanune no nrpoBoMy NpoeKTHPOBAHMIO (TEKYIIHII KOHTPOJIB)
«Pa3paboTka (coBeplLIEHCTBOBAHNE) TEXHOJOINYECKO CXeMbl OYUCTKH CTOYHBIX BOI»
®parmeHT K paszaenay «TexHonornyeckue pemieHusi OUHCTKH CTOYHBIX BOJ
Pa3JIMYHBIX O0TPac/ieil NPOMBIILIEHHOCTH

3aBoJl UMEET B CBOEM COCTaBE 3JIEKTPOCTAICILIaBUIbHBIN, KEJIE3HOJOPOKHBIHN, SHEPro-
LIeX, LIeX aBTOMAaTU3aL1H, FIEKTPOLEX.

B pesynbpTaTe mpakTHUeCKON NEATENbHOCTH MPEANPHUSTHS 00pa3yrOTCs MPOMBIIIICHHO-
JMBHEBBIE CTOYHBIC, KOTOphIe 0€3 OYMCTKU COpPAchIBAIOTCS 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 PbIO0X031CTBEHHOI'O Ha3HAUYEHUSI.

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 CTENICHEH OYUCTKU PacCUMTaTh KOHLIEHTPALUH 3arpsi3-
HSIOIIMX BEIIECTB I1OCIE KaXA0HU CTauu.

5. Paccunrare MatepuaibHblil OaaHC OAHOM CTYIIEHU OYHUCTKH.

7.4. CooTBeTCTBHE LIKAJIbI OLIEHOK U YPOBHEi c)opMUPOBAHHBIX KOMIIETEHIHIi

YpoBeHs chop-
MHUPOBAHHBIX OreHka ITosicueHust
KOMIIETCHITUI

Teoperuueckoe conepkaHne Kypca 0CBOEHO IOJTHOCTBIO, BCE
HpeyCMOTPEHHBIE IPOTPaMMO 00ydeHHs yIeOHBIE 3aJaHUs
BBIMOJHEHBI. OOy4YaIONIUACS JEeMOHCTPUPYET BEICOKUH ypoO-
BEHb 3HAHUI1 METOIOB 3aIIUTHI BOJAHBIX PECYPCOB H 000PY/I0-
BaHMS BOJI0OYUCTKH; CIIOCOOHOCTh CAMOCTOSITENTLHO 000CHO-
BBIBATh KOHKPETHBIE TEXHUUECKHE PEIICHUS U Y9aCTBOBATh B
COBEPIICHCTBOBAHWH TEXHOJOTMUECKHX MPOIIECCOB H PEXKH-
MOB BOJIOOYHCTKH B COOTBETCTBUH C TPEOOBAHUSIMU IIPUPOJIO-
OXPaHHOT'0 3aKOHO/IATEIbCTBA U C YIETOM TEXHHKO-
HSKOHOMHYECKOTO aHAJIN3a eSATeILHOCTH NPEATIPHATHS; UC-
Bricokuii OTJINYHO MOJIH30BAaTh MEPEIOBOH OIBIT OTEYECTBEHHBIX U 3apyOeKHBIX
KOMITaHUH [P KOPPEKTUPOBKE, pa3pabOTKe U BHEAPEHUU BO-
JIOOXPAHHBIX MEPOTIPHUSATHI; BEHICOKUE YMEHUS H IPAKTHUECKUE
HaBBIKA KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO aHAIN3a U pac-
YeTa nmapaMeTpoB (YU3NKO-XMMUYECKUX MPOLECCOB OUYHCTKU
CTOKOB, JIEMEHTOB 5KOOMO3aIUTHOIO 000PYA0BaHHUS; TOTOB
UCTIOJIb30BaTh HOPMATUBHBIE U TIPABOBHIC AKTHI B 00JIaCTH
OXpaHbl BOJHBIX OOBEKTOB, B T.4. P 0OOCHOBAaHUM CHKECHUS
9KOJIOTHYECKUX PUCKOB IPH PEKOHCTPYKIMHU JACHCTBYIOINX
MPOM3BO/ICTB U BHEJPEHUH HOBBIX dKOJIOTHYECKU OE30IaCHBIX,
JHEPro- ¥ pecypcocOeperaoyx TEXHOJIOTHH H 000pyI0BaHUS
Teoperuueckoe cofep:kaHue Kypca 0CBOEHO IIOJHOCTBIO, BCE
bazoBblii XOPOLLIO NPeayCMOTpPEHHbIE TPOTpaMMoi 00yUeHHs yueOHbIe 3aJaHus
BBINOJHEHBI. OOyYaIOmUiCs IeMOHCTPUPYET 0a30BbIH ypo-
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Yposens chop-
MHUPOBaHHBIX
KOMIETEHIAI

Ornenka

IlosacHenus

BEHb 3HAHUI METOIOB 3aIUTHI BOJHBIX PECYPCOB H 000PYI0-
BaHUS BOJOOYHCTKH, CIIOCOOHOCTH CAMOCTOSATEILHO 000CHO-
BBIBaTh KOHKPETHBIC TEXHUYECKHE PEIICHHS W YIaCTBOBATH B
COBEPIICHCTBOBAHMH TEXHOJIOTHYCCKUX IIPOIICCCOB H PEIKH-
MOB BOJIOOYHCTKH B COOTBETCTBHHU C TPEOOBAHUSIMH TIPHUPOJIO-
OXPAaHHOTO 3aKOHOATEIbCTBA M C YIETOM TEXHHKO-
SKOHOMHYECKOI0 aHaIn3a AeITeIAbHOCTH MPEANPHUITHS; UC-
TOJIH30BAaTh MEPEIOBOH OIBIT OTEUESCTBCHHBIX U 3apyOeKHBIX
KOMITaHU# ITPHU KOPPEKTUPOBKE, pa3pabOTKe U BHEAPSHHUU BO-
JIOOXPAHHBIX MEPOTIPUSTHI; 0a30BbIC YMEHUS U TIPAKTHUECKHUE
HaBBIKA KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO aHAJIN3a U Pac-
yera mapaMeTpoB (PU3NKO-XMMHUUIECKUX MPOIECCOB OUMCTKU
CTOKOB, 3JIEMEHTOB 3KOOMO03aIIUTHOTO 000PYI0BaHUS; TOTOB
UCTIOJIb30BaTh HOPMATUBHBIC U TIPABOBBIC AKThI B 00JIACTH
OXpPaHbI BOJTHBIX 00BEKTOB, B T.4. IPU 00OOCHOBAHUU CHUKCHUS
JKOJIOTMYECKUX PUCKOB ITPH PEKOHCTPYKLUH JNEHCTBYIOIINX
MPOU3BOJICTB U BHEJPEHUH HOBBIX SKOJIOTHUECKU OE30MAaCHBIX,
SHEPro- U pecypcocOeperaroniix TeEXHOJIOTHI 1 000pyTOBaHU

[Toporosslii

YIOBJIETBOPH-
TEIBHO

Teopernueckoe copepkaHue Kypca OCBOCHO YaCTUYHO, 00JIb-
HIMHCTBO MPETYCMOTPEHHBIX MTPOTPaMMOi 00yUIeHHUS YUeOHBIX
3aJlaHU BBITTOJHEHO, B HUX UMEIOTCS ONIHOKH.
OO0yJaromuiicsi JeMOHCTPUPYET TOPOTOBBIN YPOBEHb 3HAHUI
METO/IOB 3alMThI BOAHBIX PECYPCOB U 000PYI0BaHUSI BOJIO-
OYHUCTKH; CTIOCOOHOCTH 0OOCHOBBIBATH KOHKPETHBIC TEXHUYEC-
CKHE pellieHHs U YIaCTBOBATh B COBEPIICHCTBOBAHUM TEXHO-
JIOTUYECKHX MPOIIECCOB U PEKUMOB BOJIOOYHCTKH B COOTBET-
CTBUH C TPEOOBAHUAMH PHPOIOOXPAHHOTO 3aKOHOIATEIILCTBA
U C yY4ETOM TEXHUKO-IKOHOMHUYECKOTO aHAIH3a JeSITebHOCTH
MpeaAnpuATHA; UCII0JIB30BATH HepeI[OBOfI OIIBIT OTCYCCTBCHHBIX
1 3apyOe)KHBIX KOMIIAHU IIPH KOPPEKTHPOBKE, pa3paboTKe U
BHEJIPCHUHU BOJOOXPAHHBIX MEPOITPUSTHIA;, TOPOTOBBIC YMEHHUS
U MPAKTHYECKHE HABBIKU KOHCTPYKTOPCKO-TEXHOIOTUIESCKOTO
aHaJIM3a M pacyeTa napamerpoB HU3MKO-XMMHUUSCKHUX MPOIIEC-
COB OYUCTKH CTOKOB, 3JIEMEHTOB 3KOOHO3AIIUTHOTO 000y 10-
BaHMUsI, FOTOB UCIOJIb30BATh HOPMATHBHBIC U MPABOBBIC AKTHI B
00J1acTH OXpaHbl BOJAHBIX 00BEKTOB, B T.4. IIPH 00OCHOBAHUU
CHIKEHHSI DKOJIOTHYECKUX PUCKOB TIPH PEKOHCTPYKIMH JISH-
CTBYIOIIMX MMPOU3BOJICTB U BHEJPEHUH HOBBIX KOJIOTUYECKU
0€30MMacHBIX, FHEPrO- U PECYPCOCOSPEratOIINX TEXHOJIOTUN U
000pyT0BaHUs

Huskuit

HEYJIOBIIETBO-
PHUTENBHO

Teopernueckoe comepxaHue Kypca He OCBOEHO, 00JTb-
[IMHCTBO MPEyCMOTPEHHBIX TPOrPaMMOi 00yIeHHUS
y4eOHBIX 3aJJaHUi OO0 HE BHITIOJHEHBI, IN0O COAepKaT
rpyOble OMTMOKY; TONOTHUTENbHAS CAMOCTOSITENIbHAS pa-
00Ta HaJ MaTepHaioM He TpHUBeIa K KaKoMy-JTru00 3Ha-
YUTENFHOMY MOBBIIIICHHIO KAY€CTBA BHITIOTHEHUS y4eo-
HBIX 3aaduil. OOyJaronuics He 3HAeT METOIOB 3aIUThI
BOJIHBIX PECYPCOB U 000PYZAOBaHUS BOJOOYHUCTKH; HE Jie-
MOHCTPHUPYET CIIOCOOHOCTH 000CHOBBIBATH KOHKPETHBIE
TEXHUYECKHE PEIICHUS U YYaCTBOBATh B COBEPIIEHCTBO-
BaHHUH TEXHOJIOTHYECKUX MPOIECCOB U PEKUMOB BOJIO-
OUYHCTKHU B COOTBETCTBUU C TPEOOBAHUSIMU MPUPOJIO-
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Yposens chop-
MHUPOBaHHBIX OreHka [Mosicuenus
KOMIETEHIAI

OXpPaHHOI'0 3aKOHOJIaTENIbCTBA U C YYETOM TEXHUKO-
HKOHOMMUECKOTO aHaJIN3a eATeIbHOCTH NPEeANPUATHUS;
MCII0JIb30BaTh NIEPEJOBOM OIBIT OTEYECTBEHHBIX U 3apy-
OeXHBIX KOMIIAHUH IPU KOPPEKTUPOBKE, pa3paboTKe U

BHEJPEHUU BOJOOXPAHHBIX MEPONIPUATUI; YMEHUS U

IPAaKTUYECKHE HaBBIKU KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOTO aHAJIN3a U pacueTa napaMeTpoB Gu-
3UKO-XUMHUYECKUX MIPOLIECCOB OUUCTKU CTOKOB, JIEMEH-
TOB 9KOOMO03AIIUTHOTO 00OPYIOBAaHUS; HE TOTOB UCIIOJb-
30BaTh HOPMaTHBHbIC U IIPABOBBIE AKTHI B 00JIACTH OXpa-
HBI BOJIHBIX OOBEKTOB, B T.4. TP 0OOCHOBAaHUH CHIKE-

HUS 3KOJIOTMYECKUX PUCKOB IPH PEKOHCTPYKIMU JeHi-
CTBYIOILUX MPOU3BOJCTB U BHEJPEHUN HOBBIX 3KOJIOTHU-
4yecKH 0e30I1acHbIX, JHEPTo- U pecypcocOeperaromx
TEXHOJIOTHI U 000PYAOBaHUS

8. MeToauyeckune yKkazaHus [1Jisl CAMOCTOATEIbHOI PadoThl 00y4YaIOLIUXCS

CamocrosiTenbHasi padoTa CrocOOCTBYET 3aKPEIUICHUIO HABBIKOB PabOTHI C Y4EOHOU U
HAY4YHOH JMTepaTypoil, OCMBICIIEHUIO U 3aKPEIJICHUIO TEOPETUYECKOI0 MaTepHaja 1o yMEHUIO
AQHAJTM3UPOBATh TEXHOJIOTUYECKHUE JIMHUU C MO3UIHH SHEPro- U PecypcocOepekeHus, apryMeH-
TUPOBAHO IpeJyIaraTh 3KOJIOTHYeCKH O0e30IacHble TEXHOIOIUH, BKJIOYasi 00OCHOBAHHBIN BBIOOD
METOJla U amnmnapaTypHOro OQOpMIIEHMsI TEXHOJIOIMUECKOIO IpOliecca, MO3BOJSIOLUIME MaKCH-
MaJIbHO MHHHMMHU3HMPOBaTh HEraTUBHOE AHTPOIOI€HHOE BO3/EHCTBHE OMAcCHOCTEH Ha BOAHYIO
cpeny. CamocTosTenbHas paboTa BBINOIHAETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpeMs IO 3a-
JAHUIO M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelsi, HO 0e3 ero HernocpeacTBEHHOIo
yyacTusi (IIpM 4aCTUYHOM HENOCPEICTBEHHOM YYacTHUU MPENoJaBaTesi, OCTaBJISIONIEM BeIy-
IIyI0 pOJIb B KOHTpPOJIE 32 pabOTOM CTY/IEHTOB).

Dopmbl camocmosmenvHou pabomul 6aKanaBpoB pazHooOpa3Hbl. OHU BKIIOUYAIOT B CeOs:

- 3HAKOMCTBO, U3y4€HHE U CHCTEMATU3allMI0 HOPMATUBHO-IIPABOBBIX JIOKYMEHTOB B 00-
JaCTU OXpaHbl OKPY)KAOIIEH Cpelbl U MPOMBIIUIEHHON 0€30MacHOCTH: 3aKOHOB, MTOCTAHOBJIE-
HUH, YKa30B, HOPMATHBHO-MHCTPYKIIMOHHBIX M CHPAaBOYHBIX MaTEpHAJIOB C HCHOJIb30BAHHUEM
nH(pOpMalMOHHO-TIOUCKOBBIX cucteM «KoncynbranT [lntocy, «I"apant», rnmobanbHol cetn «MH-
TEpHETY,

- U3yuyeHue yuyeOHOW, HaydyHOH U METOJIUYECKOW JUTepaTyphl, MaTEPHAIOB MEPHOIUYE-
CKUX M3aHUH C MPUBJICUECHUEM DJIEKTPOHHBIX CPEACTB OQUIINAIBHON, CTATUCTHYECKON, epuo-
JUYECKON U Hay4HOH MH(pOpMaIuy;

- CO3J]aHME MPE3EHTALUI U TOKJIAI0B 110 YCIOBHIO KEHC-3aJaHMsl.

B nponecce u3yuenust TucuuIUIMHbI « TeXHOIOTUS OUUCTKHU CTOYHBIX BO/I» OakanaBpaMu
Hanpasienus: 20.03.01 «TexHocdepHast 0€30MaCHOCTE» OCHOBHBIMU BUAAMHU CaMOCTOSITEIbHON
pabOTHI ABJISIOTCS:

- MO/ATOTOBKA K ayJAMTOPHBIM 3aHATHAM (JEKIMAM, MPAKTUYECKUM U JTaOOpaTOPHBIM 3a-
HSATHUSM) U BBIIIOJTHEHHE COOTBETCTBYIOIINX 3a/JaHUII;

- caMOCTOsITeNIbHast paboTa Ha/l OTAEIbHBIMU TEMaMU Y4€OHON TUCHMIUIMHBI B COOTBET-
CTBUU C Y4€OHO-TEMaTHUYECKUM ILJIAHOM;

- TOJITOTOBKA JTOKJIQJ0B M MTPE3CHTAINI B paMKax BBIIIOJHEHUS Kelc-3a/1aHus,

- BBIIIOJIHEHUE TECTOBBIX 33JaHMUI;

- IOJITOTOBKA K 9K3aMEHY.
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Jlabopamopuvie 3ansmus — 3T0 popma yueOHOro mporiecca, MPOBOAMMAS IS U3YYCHUS U
UCCIIEIOBAHMS XapaKTEPUCTUK 33laHHOTO0 OOBEKTa M OpraHu3yeMoe IO IpaBWIaM HaydHO-
HKCIIEPUMEHTAILHOTO MCCIIEIOBaHMSA (OIbITa, HAOMIOACHUS, MOJICTMPOBAHNS) C TIPUMEHEHHEM CIIe-
IUAIBHOTO 000pyA0BaHusl (JJADOPATOPHBIX, U3MEPUTEIIBHBIX YCTAaHOBOK, CTEHA0B). O0yuaromuecs
3aKpEIUISIOT 3HAHUS (PU3MKO-XMMUYECKHX TPOIIECCOB, JIKAIIMX B OCHOBE METOIOB 00E3BpEKUBA-
HHS CTOYHBIX BOJ|, 3HAKOMATCS C YCJIOBUSIMH M TEXHOJOTMYECKMMH IapaMeTpaMu paboThl BOJO-
OYHMCTHOTO OOOpPYIOBaHMS, COBEPIICHCTBYIOT YMEHHS W HaBBIKM HCIHOJNB30BaHHSA (PU3MKO-
XMMHUYECKUX METOJIOB UCCIIEA0BAHUS (IIPUTOTOBJICHUE CEPUU CTAHAAPTHBIX PACTBOPOB, IOCTPOECHHE
KaTHOPOBOYHOTO rpadrka, UCIOIb30BaHIE TEXHUUECKUX CPEICTB M3MEPEHHUS U T.11.).

Ilepen HauamoM pabOTHI CTYIEHT ONPALIMBACTCS 10 TEOPETHUYECKONW YacTH pabOThl — CaeT
KOJUIOKBUYM, Ha KOTOPOM IIPETIO/IaBaTENb IIPOBEPSIET €0 TEOPETUUECKYIO «I10JJKOBAHHOCTHY (LI€JTh
PabOoThI, OCHOBBI UCIIOIb3YEMOI0 AHATUTHYECKOIO METO/IA aHATIN3a, KOHTPOJIbHBIE BOIIPOCHI U T.IL.).
Conepxanue mabopaTopHOM pabOThHI, IEPEUYCHb 337aBAEMBIX KOHTPOJIbHBIX BOIIPOCOB yCTaHABIIU-
BAIOTCs IIperojiaBaresieM J0 Hayajla BBIIOJHEHUs paboThl. IlepedeHb KOHTPOJIBHBIX BOIIPOCOB IS
MPOBE/ICHUS TPOMEKYTOUHOTO KOHTPOIIs chopmupoBansl B (horze orieHoYHbIX cpencts (POC).

KoinokBuyM mpoBoauTCs B BHIE YCTHOTO OIIpoca. BOIpOChl Ha KOJUIOKBHYME 3aIarOTCs
KQKIOMY CTYACHTY MHIMBHIYyalbHO. OOyJaromemMycst JaeTcsi TOMOTHUTEIbHOE BpeMsi (KOJUIOKBHU-
YM CZaeTcsl 3aHOBO), €CJIM OH HE MOXKET OTBETHTh Ha TPU 3aJaHHbIX eMy Bompoca. Ilocne 1Byx He-
yJIauHBIX MOIBITOK C/1aTh KOJUIOKBUYM — OOyYaroIuiics K BBIIOJIHEHUIO J1aOOpaTOPHOU paboThl HE
JIOITyCKaeTCsl.

[To uToram BBINOJHEHHUS JTa0OPATOPHOM pabOThI KaXIIblii 00yJaromuiics opopMIsieT HHAN-
BUIYaJIbHBIM OTYET, KOTOPBIM 3allMINAcT mpenoaasaremto. Ilpu 3ammre y4uThIBacTCs KadecTBO
oopmiieHHs oTUeTa (HAJIMYKE LIENH, 3a/1a4, METOAUKH MPOBEACHUS IKCIIEPUMEHTA, PACUETOB, BbI-
BOJIOB), IIPaBUJILHOCTh 00PAaOOTKH MOTYYEHHBIX PE3YIbTaTOB U IPAMOTHOCTb BBIBOIOB.

Brimonnenue npakmuyeckux pabom SBISETCS YaCThIO CAMOCTOSITENBHOW paboThl Oaka-
JaBpa U MpeaycMaTpUBaeT HHAMBUIYaIbHYIO paboTy o0yyaromerocs ¢ yueOHO!, TEXHUUECKON U
CIPAaBOYHOU JUTEPATYpOil MO COOTBETCTBYIOIIMM TemaM. Llenb mpakTudeckoi paboThl — 3a-
KpeIyIeHHe TeOPEeTHUECKUX 3HAHUN B 00JIaCTH OXpaHbl BOAHBIX OOBEKTOB U MOJyYEHHE MPaKTH-
YECKUX HABBIKOB pacueTa TEXHOJIOTHYECKOr0 000pYJ0BaHMs BOJOOYNCTKH, COBEPILICHCTBOBAHUS
JEUCTBYIOIMX M MPOEKTUPOBAHUS HOBBIX SKOJIOTUYECKH 0€30MaCHBIX TEXHOJOTMUECKUX JIMHHUM.
OOyyaromuiicst BBIMOMHSET 3a7jaHie 10 BapuanTy. Homep BapuaHTa COOTBETCTBYET MOPSAKOBO-
My HOMEPY CTY/I€HTa B CIIUCKE TPYIIIHI.

PykoBonuTens U3 uMcna mpernojaaBareneil kadeapbl OCYIIECTBISET TEKyIlllee PYKOBO-
CTBO, KOTOPOE BKJIIOUAET: CUCTEMATUYECKUE KOHCYJIbTALIMM C LIEJIBIO OKa3aHUs OpraHU3allOH-
HOM M HayyHO-METOJMYECKON MoMoIy OakanaBpy; KOHTPOJIb HaJ BBIIOJHEHHUEM pabOThl B
YCTAHOBJICHHBIE CPOKH; IPOBEPKY COAEPIKaHUSA U 0POPMIICHHSI 3aBEPIIEHHON pabOTHI.

[IpakTuueckast padboTa BBITOJHAETCS O0YUYaIOLUIMMCSI CAMOCTOSITENILHO U MIPEJICTaBIsIeTCs
K [IPOBEPKE IIPENOAAaBaTEIO JO Hayala YK3aMEHAlMOHHON CECCHH.

Pabota nomkHa ObITH akKypaTHO O(OpMIIEHA B IEYaTHOM WJIM MHUCbMEHHOM BHJIE, Y100-
Ha JUId TPOBEPKH M XpaHEHMs. 3aluTa padoThl MOXET HOCUTh KaK MHIMBUAYAJIbHBIH, Tak U
myOJIMYHBIN XapakTep.

[lepeuens mecmogvix 3a0anuti IO BCEM pazzienaM JUCHUIUIMHBI CPOPMHUPOBaH B (OH/IE Olle-
HOYHBIX cpencTB (POC). HMcnonp30BaHbl ClEAYIOIINE TUIBI TECTOBBIX 33/1aHUI: OJJMHOUHBIN BBIOOD,
MHOKECTBEHHBII BHIOOp, YCTAHOBIICHUE MOPSIJIKA CIIEIOBAHUsI, YCTAaHOBIICHUE COOTBETCTBUS, yKa3a-
HHE WCTUHHOCTU WM JIO)KHOCTH YTBEP)KIECHUH, PYYHOU BBOJ YMCIA, py4YHOM BBOJ| TEKCTa, BHIOOD
MecTa Ha M300pakKeHHH, 3all0JIHEHUE TIPOITYCKOB.

TecTel MOTyT UCTIONB30BATHCS:

- OakaaBpamu Ipy MOJrOTOBKE K SK3aMeHY B (hOpMe CaMOTIPOBEPKH 3HAHUIA;

- TperoiaBaTeNsiMu JUTs IPOBEPKH 3HAHUH B KauecTBE (POPMBI TEKYIIIETO KOHTPOJIS Ha J1a0o-
PAaTOPHBIX U JIEKLIMOHHBIX 3aHATHSX;

- 17151 IPOBEPKU OCTATOYHBIX 3HAHUI OaKagaBpoOB, M3YUMBIIMX JaHHBINA KypC.
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TecroBble 3a1aHNs] PACCUMTAHbI HA CAMOCTOATENbHYIO paboTy O3 MCIIOIb30BaHUS BCIIOMO-
raTelibHbIX MaTepUalioB, T. €. MPHU WX BBIIOJHEHUH HE CIIeIyeT MOJIb30BaThCs YUeOHOM U APYTUMU
BUJIAMU JIUTEPATYPHI.

J111s1 BBIMIOJTHEHUS] TECTOBOTO 3aJIaHuUs, IPEXK/IE BCETO, CIelyeT BHUMATEIBHO MIPOUYUTATh MO-
cTaBJeHHbIN Bonpoc. [locne o3HaKoOMIIEHHs C BOIPOCOM CIIEAYET MPHUCTYINATh K MPOUYTEHUIO Mpel-
JlaraeMbIX BapuaHTOB OTBeTa. Heo0XoammMo MmpounTarh BCe BApHAHTHI U B KAUECTBE OTBETA CIIEIYET
BBIOpaTh UHIEKC (1IEpoBOE 0003HAUEHHE), COOTBETCTBYIOIINI MIPABUIIEHOMY OTBETY.

Ha BbInonHeHue Tecta 0TBOAUTCS OrpaHiueHHOE BpeMsi. OHO MOXKET BapbUPOBATHCS B 3aBH-
CHMOCTH OT YPOBHSI IOJrOTOBKM TECTUPYEMBIX, CIIOKHOCTH U 0O0beMa Tecta. Kak mpaBuiio, Bpems
BBINIOJTHEHUS TECTOBOT'O 3aJJaHus onpeensercs u3 pacyera 60 ceKyH 1 Ha OJJH BOIIPOC.

ConeprxaHue TECTOB IO JTUCIHUITIIMHE OPUEHTUPOBAHO HA MOJTrOTOBKY OaKajlaBpoB IO OC-
HOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIMIOJIHEHUSI TECTa MO3BOJIAET MPENOJaBaTEeNIIM CYJIUTh O
X0JIe CaMOCTOSITETILHON PadOThI 0aKaIaBpOB B MEKCECCHOHHBIN MEPHO M O CTENICHH UX MOJrO-
TOBKHU K 9K3aMEHY.

Keiic-3a0anue HaleneHHOro Ha IOMCK ONTUMAIbHBIX PEIIEHUN COBEPILIEHCTBOBAHUS
TEXHOJIOTUYECKOr0 MPOIecca KOHKPETHOTO MPOU3BOACTBA (METAILTYPIrHYECKOT0, XMMUYECKOTO,
MHUIIEBOTO U JIP.) ¢ MO3MIIUU YHEPro- U pecypcocoepexenusi. CyTh 3aaHus COCTOUT B pa3padoT-
K€ TPYIIOoi CTyAeHTOB 3(P(EKTUBHBIX TEXHOJIOTUYECKUX BOJOOXPAHHBIX MEPOMPHUITHI Ha OC-
HOBE aHaJIM3a 3KOJOTMYECKON CUTYyallud palloHa pa3MeLIeHUs NPEAIpUATUs, KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOI0 pacyeTa mapamMeTpoB mpoliecca 00e3BPeKMBAHUS TPOMBIIIIICHHBIX OTXO/0B.

Ha 3anatun oOyuaromuecs: yuyarcsi BbISBISATh HEOCTATKU B JEMCTBYIOIUX TEXHOJIOTUYE-
CKUX JIMHUSAX OYHCTKH CTOYHBIX BOJ|, MEPepadOTKH OCajJKa M apryMEHTHUPOBAHHO Ipeaararb
6osee 2P PeKTHBHBIE TEXHOJIIOTUH, METObI, SKOOHO3AINUTHOE 000PYIOBaHUE.

O6cyxnenne mpoOiIeMbl MOKET OPraHU30BBIBATHCS JIBOSIKO: JIMOO BCE MOATPYIIIBI aHA-
JU3UPYIOT OJIMH U TOT K€ BOMNPOC (IIPOU3BOJICTBO, JMOO KOHKPETHYIO TEXHOJIOIMUYECKYIO JIM-
HUIO0), MO0 Ka)kAas TPYIIa MoJIy4yaeT OTAENbHOE 3aJaHue. 3aJaHue — UCXOAHbIE JaHHbIE IS
aHaJIM3a, FPYNIbl CTYJEHTOB M10JIy4al0T HEOCPEACTBEHHO Ha 3aHATHH.

3a cTporo OTBeIEHHOE BpeMs KaXkJ1asi KOMaH/1a JO0JKHA!

- O3HAKOMHUTBHCSA C OCOOEHHOCTSIMH PabOThI MPEIJIOKEHHON TEXHOJOTUYECKOW CXEMBbI
00e3BpeKMBaHM IPOMBIIIUIEHHBIX COPOCOB;

- paccunuTaTh dPPEKTUBHOCTH OUYMCTKH OT 3arps3HSIONIMX BEUIECTB M HAWTH NMPUYMHBI
HEYOBJIETBOPUTENIbHOM PabOThl CUCTEMBI BOJOOUYUCTKH;

- IPEUIOKUTh UK CO3JaHMs SKOJIOIMUECKU 0e30MacHOr0 MPOM3BOJICTBA. DIEMEHTOM
PEKOHCTPYKIIMM MOXET ObITh, KaK OTJENIBHBIN y3e1 (ammapar), Tak M BCs TEXHOJOrMYecKas JIu-
Hus. [TonTBepauTh 3 HEKTUBHOCTH MpeIaraéMbIX MEPONIPUSITHI TEXHOJIOTHYECKIM PacyeToM;

- MyOJIMYHO 3aIIUTUTH MPEUIOKEHHbIE KOMaHA0H TEXHOJIOTHYECKHE BOJIOOXPAaHHbBIE Me-
POTIPHSITUS ¥ UX «OKU3HECTIOCOOHOCTH.

PykoBoauTens U3 uncna npenoaasareneil kadeapsl oleHUBaeT HHPOPMATUBHOCTD Mpe-
CTaBJISIEMOr0 MaTepuaia, 3KOJIOr0o-3KOHOMUYECKYIO 3(PPEKTUBHOCTH MpEAJaraéMbIX pelieHuH,
KOMIIETEHTHOCTb CTYAICHTA M €r0 aKTUBHOCTb IIPU OOCYXKJIEHUH CIIOPHBIX BOIIPOCOB.

B cnyuyae BpiOOopa oOydaromuMucs HEBEPHBIX, JHMO0 HEIPPEKTUBHBIX MyTeH pElICHUS
MOCTaBJIIEHHOW SKOJIOTHYECKO NpoOseMbl, MpernojaBareieM OpraHu3yeTcs OOCYXIEHHE IMpo-
0JIeMHO cuTyallK, ¢ 0ObSICHEHHEM OIIMOOYHOCTH MX TOYKH 3PEHUS M JEMOHCTpalueil onTH-
MaJIbHBIX, IPABUJIbHBIX MyTEH perieHus.

Jlokiiag cocraBisieTcsl O 33JaHHON TeMaTHKe (TIOUCK ONTUMAIbHBIX MEpPONPUATUHN IS
KOHKPETHBIX MPOM3BOJCTB) MperoiaraeT MmoJ00p HEOOXOJUMOro Marepuana M €ro aHaiwus,
oTpezieNieHUe ero akTyaJbHOCTH U JOCTaTOYHOCTH, (JOPMUPOBAHUE TUIaHA JOKIAZa WU CTPYK-
TYpBI BBICTYIICHUS], TAKUM 00pa3oM, 4ToObl TeMa ObLIa MOJHOCTBIO pacKphITa. M3noxxeHnue ma-
Tepuasa JOJKHO OBbITh CBSI3HBIM, IOCIIEI0BATENbHbBIM, JOKa3aTelbHbIM. Crloco0 M3I0KeHus: Ma-
Tepuana Juisd BBICTYIUIEHUE JOJDKEH HOCHUTh KOHCIEKTHBHBIN WM Te3UCHBIN Xxapaktep. Iloaro-
ToBJeHHass B PowerPoint mpe3eHTanus A0DKHA WITIOCTPUPOBATH JIOKJIAM U OBITh YIOOHOH IS
BOCTIPHSTHS.

28



B rpynme popmupyroTcss KOMaHAbl M0 2-3 4eloBeKa. YYaCTHUKH KOMaH] BBIOMPAIOTCS
CITy4aiHOM kepeObeBKOA.

Kaxxnas xomanma moiry4aeT OJWHAKOBYIO IO COJCPKAHUIO TEXHOJIOTHUYECKYIO CXEMY
00e3BpEKUBAHUS TPOMBIIUICHHBIX COPOCOB KaKOro-iIu00 MPOM3BOJCTBA (METALTyprHUECKOTO,
XUMHYECKOT0, MUIIIEBOTO M T.I1.).

9. Hepeqenb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCI0JIB3YEMBIX IIPHU OCYINECTBJICHUU 06pa-
30BaTECJIBHOIO mpouecca 1mo AMCumIlJinHe

JUis yCHeIHOro OBJaJeHUsl TUCLMIITIMHON MCIOIB3YIOTCA ClIeAYIoUMe UHPOPMALMOH-
HBIC TEXHOJIOTUH OOYUCHHUS:

- TIpH TPOBEJICHUY JICKIMH HCIIONB3YIOTCS MPE3EHTAllMi Marepuana B nporpamme Mi-
crosoft Office (PowerPoint), Beixox Ha npodeccHoHaIbHbBIC CalThl, UCIOIb30BAHNUE BHICOMATE-
PHAJIOB PA3JIMYHBIX UHTEPHET-PECYPCOB,;

- MPAKTHYECKHE 3aHATHUS 110 TUCIHUILIMHE TPOBOATCS B yUeOHOM ayTUTOPHH;

- 1abopaTopHbIe 3aHATHS 10 AUCLMILIMHE IPOBOJATCSA B ClIEHUATU3UPOBAHHON yueOHOMH
ayJIUTOPHUH.

B npornecce u3yueHus qUCHUIUIMHBI y4€OHBIMU LEJISIMU SBIISIOTCA:

- O3HaKOMJICHHMEe OakajJaBpOB C METOJaMH U TEXHOJOTHYECKUM O00OpYyJOBaHUEM
00e3BpeKMBaHMs MPOMBIIUIEHHBIX COPOCOB; 3J€MEHTaMHU KOHCTPYKTOPCKO-TEXHOJIOIMYECKOTO
aHaJM3a M pacyeTa TeXHUIECKUX CPEJICTB 3aIIUTHl BOJTHOU CPEIbI,

- YCBOEHHUE, IOHUMAHUE, a TAK)Ke CTPYKTYPUPOBAHUE IMOJIYYEHHBIX 3HAHUM M pa3BUTHE
NPAaKTUYECKUX HABBIKOB COBEPUICHCTBOBAHMS JICHCTBYIOIIMX W TPOSKTUPOBAHMS HOBBIX
9KOJIOTUYECKH O€30I1aCHBIX TEXHOJIOTHH.

Jist  IOCTHXKEHHS OTHX IeJed HUCHOJB3YIOTCS B OCHOBHOM  TPaIUIIMOHHBIC
UH(GOPMATUBHO-PA3BUBAIOILME TEXHOJOTMM OOY4YeHHS C YYETOM pAa3JIMYHOTO COYETaHUS
NacCUBHBIX (GopM (Jekuus, 1abOpaToOpHOE W MPAKTUYECKOE 3aHATHE, KOHCYJIbTAINS,
camMocTosiTeNlbHas paboTa) W PENpONyKTUBHBIX METOJOB OOy4yeHMs (TIOBECTBOBATEIILHOE
U3JI0)KeHUE yueOHOM nH(popMaluu, 0ObICHUTENbHO-UILTIOCTPATUBHOE U3JI0KEHNUE) U PacueTHO-
NPAaKTUYECKUX METOZ0B OOydeHHUs (BBIIOJHEHHE Keic-3ajaHui, pacdyeT SKOOMO3aIIUTHOIO
000pyI0BaHUS | T.I1.).

VYHuBepcuter obecredeH HEOOXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOIO MPOrpaMMHOI0
o0ecrnieueHus:

- CeMeCcTBO KOMMEPYECKHX ONEPALMOHHBIX cucTeM cemeiictBa Microsoft Windows;

- oucHbIit maket npuinokenuit Microsoft Office;

- MporpaMMHasi CUCTeMa JUIs OOHapy)KEHUs TEKCTOBBIX 3aMMCTBOBAaHMM B Y4EeOHBIX M
Hay4yHbIX paboTax «AHTuIuiaruat.BY3».

10. Onucanue MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOXOTUMOIi /I OCyIIeCTBJIeHHs 00pa-
30BaTeJLHOr0 MPOoIecca Mo JUCHUIIHHE

Peanu3arus yueGHOTO mpoIiecca OCYIIECTBISETCS B CIICUATBHBIX YUCOHBIX ayTUTOPHUIX
YHUBCPCUTECTA IJIA MPOBEACHUA 3aHATUU JICKIIMOHHOI'O THIIA, na60paT0pHr,1X U MPAKTHYCCKUX
3aHSTHIA, TPYNIOBLIX U WHIANBUAYAIBHBIX KOHCYIbTAIIUH, TEKYIIETO KOHTPOIS U MPOMEKYTOU-
HOU aTTecTanuu. Bece ayauTopun yKOMITJIEKTOBAaHBI CICITHATM3MPOBAHHON MEOEIIbIO U TEXHUYE-
CKUMHU CPEJCTBAMH OOYYEHHS, CIYKAIIUMH sl TIPEICTaBICHHs yueOHOW MHpOpMaIuu 0O0Jb-
o aygauropur. [Ipu HEOOXOAUMOCTH 00YUYAIONTUMCS MPEIIaratoTcss Habopbl IEMOHCTPAIHOH-
HOTO 00OpYyIOBaHMS M Y4eOHO-HATJISIIHBIX MOCOOUH, oOecrneunBaronue TeMaTHIeCKue UILTIo-
CTpAIHH.

CamocTosiTenbHast paboTa 00y4YaIONINXCS BBIMOTHIECTCS B CIICIUATU3UPOBAHHON ayIUTO-
puu, KoTtopasi obopymoBaHa y4eOHON MeOenbl0, KOMITBIOTEPHOM TEXHUKON C BO3MOXKHOCTHIO
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noJktoueHus k cetu «MHTepHEeT» U 00ecredeHneM JI0CTyIa B 3JIEKTPOHHYIO WH(DOPMAIIMOHHO-

obpasoBarenbhyto cpeny YIJITY.

Ectb momemnienne s XpaHeHHUsI U MPO(UIAKTHYECKOTO 00CITy)KUBaHUSI y4eOHOTo 000-

PYJIOBaHHSL.

TpeOoBaHusI K ayAUTOPUSIM

HanmeHoBanme cienyalbHBIX TOMEICHUN
Y TIOMEIEHUH JUIsl CAMOCTOSITEIIbHON PabOTHI

OCHAILIEHHOCTE CIIENAAJILHBIX IIOMENCHUN
Y TIOMEIEHHUH I CAMOCTOSTENIbHONW PabOTHI

ITomenienue nis IEKIMOHHBIX U IPAKTHYECKUX
3aHATHH, TPYIIIOBBIX U UHIUBUYaIbHBIX KOH-

CyJIbTALIMM, TEKYIEH U IPOMEKYTOUHOH aTTe-

CTalLlUH.

Croubl 1 cTynbs; pabodee MECTo, OCHAIIEHO
KOMITBIOTEPOM C BBIXOJIOM B ceTh IHTEpHET 1
JNEKTPOHHYIO0 HH(OPMALIMOHHYIO 00pazoBa-
TEJNBbHYIO CPENy, & TAKXKE: 3KpaH, IPOEKTOp,
MapKepHas J0cKa, 2 cTeiaxa Jiisl KHUT, CTEH]T
OXpPaHBI TPYZIa M TEXHUKH OE€30MAaCHOCTH.

[Tomemienue 1 1aG0paTOPHBIX 3aHATUN

VYyeOnas mabopartopus (Jlabopatopust o4ncTku
CTOYHBIX BOJ) /ISl IPOBEAECHUS J1a00PATOPHBIX
3aHSTHUA, OCHAIIICHHAs TAOOPATOPHBIMU CTOJNA-
MH U CTYJBSMH, CIEIYIOIIUM 000PYIOBaHUEM:
1a00paTOpPHBIH cTeH-ycTaHOBKa «O4HCcTKa
CTOYHBIX BOJ (PU3UKO-XMMUYECKIMH METOA-
MU, 1a00PaTOPHBINA CTEHA-YCTaHOBKA
«OYHuCTKa CTOYHBIX BOJ OT HEPTEIPOAYKTOBY,
noHomep «AanoH-4100» — 3 mr., MoHOMEpHI
Okenept — 3 wrt., porokonopumerp KOK-2 — 2
mt., cnektpoporomerp [19-5300B — 3 mrt. Jla-
OopaTopHble YCTaHOBKU: (hJI0TallMOHHbIE — 4
IIT., 1711 IPOBEJCHHS] HOHHOTO OOMeHa — 2 IIT.,
nabopaTopHbIE MPUCTABHBIE CTONBI — 12 MIT.,
BBITSDKHBIE KAl — 2 mT.

[Tomernenust y1st CaMOCTOSATETHLHOM paOOTHI

Ctodbl, CTYyIbsI, 9KpaH, MpoekTop. Padoune me-
CTa CTYACHTOB, OCHAIIEHbI KOMIIBIOTEPAMH C
BBIXOJOM B CE€Th I/IHTepHeT H DJICKTPOHHYIO
MH(POPMALIMOHHYIO 00pa30BaTEIbHYIO Cpeay.

[Tomernienue s xpaHeHus: U TporIakTHIe-
CKOTo 00CIIy’)KMBaHMsI y4eOHOT0 000py10BaHUS

Pacxonnbie MaTepuabl 111 pEMOHTA U 00CITy-
KUBaHUS TEXHUKH. MecTta Juis xpaHeHus 000-
pyJIOBaHUs
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