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1. IJeJlu OC6oeHUR OUClIrUnJlUllbl 
UemIMM OCBoeHIDI ,UMCIJ.MI1JIMHbI 131.B.LIB.13.2 «I1H:tKeHepHaJI 3alIJ,MTa KOMI10

HeHTOB oKpY:tKaIOIUeH Cpe,Il;bI» 5IBJI5IIOTC5I: 

a) U3YlJeHUe OCHoeHblX meXHOJlOZUlJeCKUX npO~jeCCoe 3aUf,umbl oKpY:JfCalOUjeU 

cpeobl om Za30eblX, JICUOKUX U meepoblx omxoooe, om rpU3UlJeCKUX 3aZp513HUmeJleU; 

6) noozomoeKa cmyoeHmoe K peweHUlO npaKmUlJeCKUX 3aOalJ no 3mijUme KOM

nOHeHmoe oKpYJICalOUf,eu cpeobl. 

2. Mecmo OUClIrUnJlUHbl (MOOYJlR) 6 cmpyKmype 06pa306ameJlbllOU npo
ZpaMMbl 

,UHCIJ.HI1JIHHa E l.B.lIB.13.2 «l1H:tKeHepHa5I 3aIUHTa KOMI10HeHTOB oKpy:tKaIO

lIJ,eH cpe,Il;bI» OTHOCMTC5I K ,UHCIJ.HI1JIHHe 110 BbI60py H ¢opMHpyeT y 6aKaJIaBpOB 110 

Hal1paBJIeHHIO 110,UrOTOBKH 18.03.02 «3Hepro- H pecypcoc6eperaIOlIJ,He I1pou;eccbI B 

XHMHqeCKOH TeXHOJIOrHH, Hed?TeXHMHH H 6HOTeXHOJIOrHH» Ha60p 3HaHHH, YMeHHH, 

HaBbIKOB H KOMl1eTeHIJ.HH. 

,UJI5I YCl1euIHoro OCBOeHH5I ,UHCIJ.HI1JIHHbI E l.B.lIB.13.2 «I1H:tKeHepHa5I 3alI.!HTa 

KOMI10HeHTOB oKpY)l(aIOIUeH cpe,UbI» 6aKaJIaBp 110 Hal1paBJIeHHIO 110,UrOTOBKH 

18.03.02 «3Hepro- H pecypcoc6eperaIOlIJ,He npou;eccbI B XHMHqeCKOH TeXHOJIOrHH, 

Heq?TeXHMMH H 6HOTeXHOJIOrHH» ,UOJI:tKeH OCBOHTb MaTepHaJI I1pe,UrnecTBYIOlIJ,HX 

,UHCIJ.HI1JIHH: 

a) HeOpZaHUlJeCKaR XUMUR; 


6) OpZaHUlJeCKaR XUMUR; 


e) rpUJUlJeCKaR XUMUR; 


z) KOJlJlOUOHaR XUMUR; 


0) 3KOJlOZUR; 


e) 06Uf,aR XUMUlJeCKaR meXHOJlOZU5l; 


JIC) npol1eccbl U annapambl XUMUlJeCKOU meXHOJlOZUU. 


3HaHH5I, 110JIyqeHHbIe I1pH H3yqeHHH ,UHCIJ.HI1JIHHbI 131.B.lIB.13.2 «I1H:tKeHep

Ha5I 3alIJ,HTa KOMnOHeHTOB oKpY)l(aIOIIJ;eH cpe,Il;bI» MoryT 6bITb HCnOJIb30BaHbI npH 

npOXO:tK,UeHHH I1POM3Bo,UcTBeHHoH, I1peMHI1JIOMHOH npaKTHK H BbII10JIHeHHH Bbmy

CKHbIX KBaJIH<pHKaIJ.HOHHbIX pa60T no HanpaBJIeHHIO no,UrOTOBKH 18.03.02 «3Hepro

H pecypcoc6eperaIOIIJ;He npogeccbI B XHMHqeCKOH TeXHOJIOrHH, He<pTexHMHH H 6HO

TeXHOJIOrHH» . 

3. KOMnemeHlIrUU o6Y'laIOUireZOcR, popMupyeMble 6 pe3YJlbmame OC60ellUR 
OUClIrUnJlUllbl 

llporjJeCCUOH(JJlbllble KOMnemellllrUU: 
1. (ITK-l) - CI10C06HOCTb oCYlIJ,eCTBJI5ITb TeXHOJIOrHqeCKHH npoIJ.ecc B COOT

BeTCTBHH C perJIaMeHTOM H HCnOJIb30BaTb TeXHHQeCKHe cpe,UCTBa ,UJI5I H3MepeHH5I 

OCHOBHbIX napaMeTpoB TeXHOJIOrHqeCKOrO npouecca, CBOHCTB Cblpb5I H npo'uYKIJ.HH. 

2. (IlK-2) - CI10C06HOCTb YQaCTBOBaTb B cOBeprneHcTBoBaHHH TeXHOJIOrHqe-

CKHX npoueccoB C n03HUHH 3Hepro- H pecypcoc6epe:tKeHH5I, MHHHMH3aUHH B03J(eH

CTBH5I Ha oKpy:tKaIOlIJ,)'lO cpe,Uy. 

3. (ITK-lS) - cnoc06HoCTb nJIaHHpOBaTb 3KcnepHMeHTaJIbHbIe HCCJIe,UOBaHM5I, 

110JIYQaTb, 06pa6aTbIBaTb H aHaJIH3HpOBaTb 110nyqeHHbIe pe3ynbTaTbl. 
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B pe3Yllbmame OC60eHUR OUCU,U1lllUHbl o6yttalOUlrUiicR oOllmeH: 
1) 3HaTh: 
a) KnaccH<pHKaUJHO HCTOLIHHKOB 3arp5I3HeHH5I KOMnOHeHTOB OKPY)f(alOw:eM 

cpe,n:bI; 

6) MeTo,n:bI OLIHCTKH ra30BbIX BbI6poCOB; 

B) OCHOBHble MeTo,n:bI OLIHCTKH CTOLIHbIX BO,n:; 

r) OCHOBHble MeTo,n:bI YTHnH3aU;HH TBep,n:bIX OTXO,n:OB; 

,n:) OCHOBHble MeTo,n:bI 3aW:HTbI OT cpH3HLIeCKHX aHTponoreHHbIX B03,n:eMcTBHM. 

2) YMeTh: 
a) npHMeH5ITb nonYLIeHHble 3HaHH5I ,n:n5I pa3pa60TKH MeTo,n:OB 3aW:HTbI KOMno

HeHTOB OKPY)f(alOw:eM cpe,n:bI; 

B) npOH3Bo,n:HTb ou;eHKY B03,n:eMCTBH5I aHTponoreHHoro B03,n:eMCTBH5I Ha OT

,n:enbHble KOMnOHeHTbI OKPY)f(alOw:eM cpe,n:bI. 

3) BJla)J.eTh: 
a) MeTo,n:aMH 3aW:HTbI KOMnOHeHTOB OKPY)KalOw:eM cpe,n:bI; 

6) cnoc06HoCTblO caMOCT05ITenbHO nnaHHpOBaTb, npOBo,n:HTb, 06pa6aTbIBaTb H 

ou;eHHBaTb 3KcnepHMeHT; 

B) cnoc06HOCTblO K TBopLIeCKOMY OCMbIcneHHlO pe3ynbTaToB 3KcnepHMeHTa, 

pa3pa60TKe peKOMeH,n:aU;HM no HX npaKTHLIeCKOMY npHMeHeHHlO, BbI,n:BH)f(eHHlO Ha-

YLIHbIX H):(eH. 
.N'~ Pa3)leJI )lHCUHnJlHHbl BH)lbl Y'Ie6HOH pa60Tbl (s '1acax) OL\eHO'lHble Cpe)lCT
nf sa )lJlSl npOSe)leHHSI 
n c.. JJeKUHH CeMHHap JIa60pa CPC npoMeiKYTO'lHOHt; 

'" (OpaKTH'!e- TopHble aTTeCTlIUHH no pa3::; 
CKHe 3am! pa60Tbi.. )leMIM

U THHL 
1 B(3eOeHue. KJlaCcucpuKalJU51 MemOOO(3 8 2 9 KOJlJlOK(3UYM, mecm , 

0'fucn1l<:U CmO'lHbIX (300. HCmO'IHUKU pecpepam 

06pG30(3aHU5l CmO'lHbIX (300. 

2 YcpeoHUmeJlu. KOHcmpYKlluU ycpeo 8 2 10 KOflJlOK(3UYM, mecm, 

HltmeJleu. pecpepam 

3 rUOpOMeXaHU'IeCKUe MemOObl O'lU 8 4 8 12 KOflflOK(3UYM, mecm, 

cmKU CmO'lHbIX 600. ~cpqzpm 
4 XUMU'IeCKUe Memoobl O'lUCmKU 8 2 19 12 Pecpepam, mecm 

CmO'lHbIX 600. 

5 <!>U3UKO-XUMU'IeCKUe Memoobl O'lU 8 2 18 14 KOJlJlOK(3UYM, mecm, 

cmKU CmO'lHbIX (300. p.ecpepam 

6 3JleKmpOXUMU'IeCKUe !l1emOObl O'lU 8 2 II KOflfl 01((3UYM, mecm, 

cmKU CmO'lHbIX (300. pecpepam 

7 EUOXUMU'IeCKUe Memoobl O'l UCmKU 8 2 12 KOflJlOK(3UYJ'd, mecm, 

CmO'lHbIX (300. pe(pepam 

8 TepMU'IeCKUe Memoobl 06e36peJICU 8 2 10 KOJlJlOK(3UYM, m eCI11 , 

6aHU51 CmO'lHbIX (300. pecpepam 

Bcero: 18 45 90 
<DopMa arreCTaUIU1 3a'lem, 3K3OMeH 

4. CmpYKmypa U cooepmaHue OUCU,U1lllUHbl «HHmeHepHaR 3aUjuma KOM
nOHeHm06 oKpymalOUjeii CpeObl» 
06w:a5I Tpy,n:oeMKOCTb ,n:HCU;HnnHHbI COCTaBn5IeT 5 3aLIeTHblX e,n:HHHU;, 180 LIaCOB . 
.N'~ Pa3)leJJ )lHCUHnJlHHbl BH)lbl Y'Ie6HOH pa60Tbl (s '1acax) OueHO'lHble Cpe)lCT
nf c.. sa )lJlSl npOSe)leHHSI 
n I t; JIeKUHH I CeMHHap I JIa60pa I CPC npOMeiKYTO'lHOH.. .. 

U ::; (OpaKTH'-Ie- TopHble aTTeCTaUHH no ~a3-



CKl1e 3aHH 
TI1H) 

pa60Tbi AeJIaM 

1 B6eoeHue. HCmOliHUKU 06PaJ06WIUfl 

zaJ006PaJHblX, JICUOKUX U m8epoblx 

OmxOO08. 

8 2 KOflJIOK6UYM, mecm, 

pe(pepam 

2 <PU3U'IeCKUe 3azpfl3HUmeflU OKPY-

JlCalOUJeii cpeobl. 

8 2 KOflflOK8UYlvl, mecm, 

J2ecjJepam 

3 KnaccupUKa/.fUfl OCH06HbiX 3aZpfl3

HflIOUf.UX 3f1eMeHm06 oKpYJlCaIOUf.eU 

c~eobl 

8 2 KOflflOK6UYJvI, mecm, 

pecjJepam 

4 HOPMup06wlUe IW'IeCm6a OKPY-

J/CalOufeii cpeobl. 

8 2 11 PecjJepam, mecm 

5 OCH06Nbie MemoObl O'lUCmKU za30

6blX 8b16poC06. 

8 2 8 20 KOflflOK6UYM, mecm, 

Jl!cjJ~am 
6 OCH08Hbie MemoObl O'lUcmKU cmo'l-

HblX 800. 

8 4 19 34 KOflflOK6UYM, mecm, 

peCfJEzam 

7 OCH06Hbie MemOObl 06pauf.eHUfl c 

omxoOC/Mu. 

8 2 18 25 KOfl!lOK811YM, mecm, 

pecjJefJam 

8 OCH08Hbie MemoObl 3aUJumbi KOM

nOHeHm06 oKpYJlCalOUJeu cpeobl om 

cjJu3U'IeCKUX WlmponozeHHblX 603

oeiicm6UU. 

8 2 KOflJlOK6UYM, mecm, 

pecjJepam 

Bcero: 18 45 90 
<l>opMa aTTeCTaU~1I1 3a'lem, 3K3aMeH 

5. COOepJlCaHUe lleKlIrUOHHblX 3aHRmuu no meMaM c YKa3aHueM cpopMupye

MblX KOMnemeH1.juu U ucnoflb3yeMblx UHHOBal1uOHHblX o6pa30BameflbHblx meXHOflO

2UU. 

PaJ~eJI ~HCUHn TeMa JIeKUH KpaTKoe co~eplKaHHe <I>op

JIHHbl OHHoro JaHH MHpye

THH Mble 

KOMne

TeHUHH 

I1cmoliHuKU o6pa

308aHUfl zaJo06

pmHblX, JlCUOKUX U 

m8epObiX Omx0006. 

2 B6eoeHue 6 KYpc 

«I1HJlCeHepHa5l 

3aUf.uma KOM

nOHeHm06 OK

B6eOeHue. OOl06Hble npOMbllUfleHHble UCmO'lHlIKU 

U 3aZpfl3HUmeflU amMoccjJepb!. AKmU6Hbie U nac

cU8Hbie MemOObl 3Ql/.fumbl amMoccjJepbl om 3azpfl3

HeH~I5l. KnaccucjJUKal{.Ufl U xapaKmepucmUKa 6bl

IlK-I 

IlK-15 

PYJlCaIOUf.eu 
cpeOb/». 

6pOC08. C60p U om600 6bl6poC06 

Ilompe6Hocmb 600bl Oflfl meXHOflOZU'lecKUX npo

~lecc06. MemOObl noozom06KU meXHOflOZlI'IeClWU 

800b!. 06beM U 8UObl CmO'lHbIX 600. Ilymu YMeHb

meHUfl KOflU'lecm6a CmO'lHbIX 800. KJlaCcucjJUKat/Ufl 

Mem0006 O'lUCmKU CmO'lHbIX 600 om 636eweHHbiX 

'1acmul{., om pacm60pUJvlblX MWlepaJlbHblX U opza

HlIlieCKUX np~lMeceu. 

BUObl aHmponozeHHOZO 6030eiicm8Ufl Ha flumoccjJe

Py. 3aUJuma nO'l6eHHOZO nOKp06a om oezpaoaz/llu. 

3manbl peKYflbmU60l/Ufl HapyweNHblX 3eMeflb. 

H06Hbie UCmO'IHUKU 3aZpfl3HeHUfl nO'l6eHHOZO 

Oc

no

Kp08a XUMUlieCKUMU 6eu/ecm6aA1U. JvlemOObl c60pa 

U O'lUCmKU nO'l8bl om pa3f1U608 HecjJmll. 

2 <PU3l1'1eCKUe 3a

Zpfl3HUmeflll OKPY

J/calou/eu cpeobl . 

2 <PU3U'IeCKUe 

3aZpfl3HUmeflU 

oKpYJlCalOu/eu 

cpeob!. 

BlIObl cjJu3U'IeCKOZO 3aZp5l.3HeHU51 oKpY:JICaIOUf.eii 

cpeobl: menJl060e; C8em080e; lUYM060e; 3f1eKmpO

MaZHlImHoe; 6u6pa/.fUOHNOe; paouoaKmu6Hoe, pa

OUal{.UOHNoe. 06beKmbl 3azpfl3HeHUJl. HCmO'IHUKU 

3aZpfl3HeHUfl. 

IlK-I 

IlK-2 

IlK-15 

3 KnaccucjJUKa/.fUJl 

OCH08HbiX 3aZpfl3

HfllOUJUX 3f1eMeH

2 3aZpfl3HeHlIe 

oKpYJlCalOl/.fdl 

cpeOb!' 

3aZpfl3HeHlIe oKpYJ/CalOu/eu cpeob!' B03oeucm6ue 

Ha oKpY:JICaIOUJYIO cpeoy. KnaccucjJzlKalfuu. <PZI3U

'1eCKOe, XUMUlieCKOe, 6UOflOZU'IeCKoe u CmOlluaJlb

IlK-I 

IlK-2 

Ilf(-15 

m08 oKpYJlCalOUJeii Ho-oecmpYKmu8Hoe 3azpfl3HeHZI5l oKPY:JICaIOUleu 

cpeobl. cpeobl. 



Bbl6poCbl 8 amlvlOCrjJepy. T8epOble OmXOObl. CmQ<l

Hble 800bl. 

4 HOpMup08aHue 2 HOplvlUp08aHue 

Ka'leCmea OKPY Ka'leCmea OK

:JICalOuleii CpeObl. PYJ/CaIOUleU 
CpeObl. 

5 OCH08Hbie MemOObl 2 MemOObl O'lU

O'lUCmKU ZQ308blX cmKU Za30eblX 

8bl6poC08. 8bl.6poC08. 

6 OCH08Hbie MemOObl 4 MemOObl O'IU

O'lUCmKU CmO'lHbIX CmKU CmO'lHblX 

800. 800. 

(/)3 «06 oxpaHe oKpY:JICalOUleu CpeObl)). Hoplvlupo flK-1 

8aHue Ka'leCmea oKpY:JICalOUjeii cpeobl. [Jeflu HOp flK-2 

MupoeaHwl. HopMamu8bl Ka'leCmea: npeoeflbHo flK-15 

oonycmUMQ5/ KOH1leHmpGlIWl (flPK OPK), npe

oeflbHo oonycmUMbll1 yp08eHb (flPY. OpY). Hop

lvIamUGbl oonycmuMozo e030eiicl11GUfl: HOpMan1l18bl 

oonycmuMblx 8bl6pocoe u C6pOC08 8elljeCl11G U 

MUKpoop2aHU3M08 (flPB, HPC); HopMamu8bl 06

pQ308aHUfl 0l11X0008 np0U3eOOC1118a U nompe6f1eHUfl 

U flUlvlumbl Ha UX pQ3lv1euleHlle (flHOOfJP); HOp

lvIamU8bl oonycmUlvlblx rjJU3U'leCKUX e03oeucm8uu 

(KoflU'leCm80 menna, yp08HU utYlvla, 8u6pa11UU, uo

HU3upYlOlljeZO U3flY'leHUfl, Hanpfl:JICeHHOCmu 3JleK

mpoMazHumHblx nOfleii U UHblX rjJU3U'leCKUX 803

oeiicm8uii); HoplvlamU8bl 00nycmUM020 U3bflmll5l 

KOlvlnOHeHmOG npupooHoii cpeObl; HOplvtamU8bl 00

nycmUMoii aHmponozeHHoii HazpY3KU HQ OKPy

J/CQ/OlljYIO cpeoy: HoplvlamU8bl UHOZO oonycmuMozo 

8030eucm8Wl Ha oKpY:JIcalOulYIO cpeoy npu OCYUle
Cm8JleHUU X03flUCmGeHHOii U uHm'i OeflmeflbHOCmu. 

OlleHKa 8030eUCmGUfl Ha OKpY:JICalOlljYIO cpeoy 

(OBOC). 

flPOljeCCbl paCCeUGaHUfl Gbl6pOCOG G an1J\>tOccjJepe. flK-1 

K1laccucjJUKa/fUfl Memoooe YOGfleHUfl G3GeuteHHbiX flK-2 

Gelljecme U3 amMOcrjJepHblX GbI6pOCOG. OCHOGHble flK-I5 

xapaKmepucmUKU nblfleYflOGUmefleu. Cyxue U MOK

pble nblfleYfl08umenu. (/)UJlbmpbl: mKaHe8ble, GO

flOKHucmble, 3epHucmble; 3f1eKmporjJUflbmpbl. A6

COp61lUfl. 2a308blX npuMeceii. A6cop6eHmbi U mpe

60GaHUfI. K ux Gb160py. Aocop61lU51 ZQ30GbIX npUlvle

ceu. Teopemu'lecKue OCHoebl aocop61lUU. Aocop

6eHlnbl. KamGflUmU'leCKUe npmleccbl O'lUCmKU 2a

30GblX Gbl6pocoe. BblcoKomelvlnepamypHoe 06e3

Gpe:JICUGaHUe 2a30G. 

O'lUCmKa OmxOOfllljUX 2Q308 om oKcuoa cepbl (IV), 

OKCUOOB Y2JIepooa, OKCU008 Q30ma, cepoGooopooa 

u cepoy2JIepooa, zaflozeH08. 

MemOObl O'IucmKU CmO'lHbIX GOO. CoopYJ/CeHlI5l 

O'lUCmKU cmO'lHblX GOO. YcpeOHlll11eflu. KOHcmpYK

llUU ycpeoHumefleii. rUOpo.MexaHU'leCKUe lvlemoobl 

O'lUCmKU CmO'lHbIX GOO (npo/fe:JICUGaHUe CmO'lHblX 

GOO 'lepe3 peutemKu, cuma, cjJpaKl/uoHamopbl; npo

/feCCbl OCa:JICOeHUfl 'lacmUlI 8 necKOfl08Kax, om

cmouHUKax; omCmaU8QHlIe G mOHKOM cfloe JICUOKO

cmu; OCGemnumeflu; yOGfleHUe GCnnbIGalOlljUX npu

Meceu (HerjJmb, MaCfla, CMOflbl, :JICUPbl U m.o.); 

rjJUflbmpOGaHUe; YOGfleHlle m8epObiX U J/cUOKUX 

GeUleCm8 U3 CmO'lHbIX GOO G omKpblmblX U Hanop

HblX ZUOPO/fUKJlOHax; YOGfleHlle npu.lvleceu G lleH

mpucjJyzax.). XUJ\IIU'leCKUe MemOObl O'lUCmKU cmo'l

HblX GOO (HeiimpGflU3a/fUfl.; O'lUCI11Ka CmO'lHbIX GOO 

MemOO(1lvIU OKUCfleHlI5l U 80ccmaH08f1eHlI5l; paoua

ljUOHHOe OKUCfleHue). (/)U3UKO-XUMU'IeCKUe MemOObl 

O'lUCmKU CmO'lHbIX eoo (KoaZYflRl/Ufl; rjJflOKYflflllUfl; 

cjJfIom GlIUfl; aocop61lUOHHQ5/ O'lUCmKa CmO'lHbIX 

800; UOHHblU 06MeH; 3KcmpaK1IU51; 06pal11Hblii OC

MOC U YflbmpacjJllflbmpGlIUfl; ucnOflb308aHue npo

lfeCC08 nepe20HKU, peKmucjJUKa/fUU, Q3eomponHoii 

oucmllflflflllUU U omZOHKU C 800JlHbllvi napOlvl Oflfl 

O'lUCmKU CmO'lHbIX 800; mepMOYMfl2'lUmefl; 8aKy

flK-1 

flK-2 

flK-15 



YM-KpUCmQJI/IU3amopbl). 3f1eKmpOXUJWU'IeCKUe Me

mOOb! O'lUCmKU CmO'lHbIX BOO (3f1eKmpOKoaZYfl51~/Ufl 

U 3f1eKmpoc/Jflomm/U51; 3f1eKmp0fnI3). EUOxu.Mu'Ie

CKue MemOObl o'tucmKU CmO'lNbIX BOO (a3p06Hble U 

aHa3p06Hbi MemOObl O'tucmKU). TepMU'teCKue Me

mOObl 06e3BpeJICU8aHU5t cmO'tHbiX 800 (Kom/eH

mpupOBaHue cmO'tHbiX BOO B BbtnapHblX ycmaHoB

Kax; mepMOOKUCJlUmeflbHbie MemOObl 06e3BpeJICU

BaHU51 JlCUOKUX omXOOOB; ((OZHeBOU)) Memoo, KOH

cmffKl1U51 ne'te~I). 

7 OCH08Hbie MemOObl 2 OmxOObl. Oc Knaccuc/JUKGl/Ufl U 06pmLf.eHUe C omXOOGMu. Bmo flK-1 

06paUfeHUfl C om H08Hbie Memo pu'tHble MamepuaflbHble pecypcbl. C60p, copmu flK-2 

XOOGMU. Obi 06paUj.eHU5t pOBKa U MemoObl nepepa60mKU mBepOblx omxoOOB. flK-J 5 

C om-XOOQJwu. TpaHcnopmupOBKa U 3axopoHeHue omxOOOB. KOM

nocmupoBamle. flOfly'teHue U UCnOJlb30BaHue 6uo

Za3a. flOflllZOHbl no 06e3BpeJICUBaHuIO U 3axopoHe

HUiO mOKCU'tHbIX npOMbluweNHblx omxoOoB. TexHO

flOZUU no 06e3BpeJICUBaHUIO U 3axopoHeHuIO paouo

aKmUBHblX OmxOOOB. TexHOJlozUU 06e3BpeJICUBWIU5t 

U ymUflu3aljUu npOMblUlJleHHblX OmxOOOB: a) Heop

zaHU'teCKUX BeulecmB (UlJlaKOB, 30flbl u zopeJlou 

3eMflu, Omx0008 zaflbBaHU'teCKUX npou3800cmB, 

MemQJlflOB U clVla(08); 6) opzaHu'tecKux Be~Lf.ecmB: 

Hec/JmeUlfla.!l40B, Pe3UHbl, nJlacmJvtaCC, flaKOKpacoll

HblX omxoooB, opeBecuHbl U op. TexHoJlozUU no 

nepepa60mKe u ymUflU3m/uu cmpOUmeJlbHblX om

XOOOB. 

8 OCH08Hbie MemoObl 2 Memoobi 3a TeopemU'teCKue OCHOBbl 3all/umbl om 3Hepzemu lle flK-1 

3aUIumbi KOMno lLf.umbl KOMno- CKUX B030e~lcmBuii. 3all/uma om ivlexaHu'teCKUX u flK-2 

HeHm080Kpy HeHmOB OKpy aKycmU'teCKUX KOfle6alilnl. 3au/uma om UOHU3U flK-15 

JlCalOuleu cpeobl JlCalO~Lf.eu cpeobl PYIOUfux ll3J1y'teHuu. 3aUfuma om 3f1eKmpOMazHum

om c/JU3u'tecKux om c/JU3u'tecKux HblX nOJle~'i. U U3Jly'teHu~l. 

aHmponozeHHblx aHmponozeHHblx 

803oeucm8uu. B03oeucm8Uu. 

6. Co()ep:JICaHUe ceMUHapCKUX, npaKmUlleCKUX 3aHRmuii (naoopamopHOlO 
npaKmUKyMa) 

IlpoBe)J,eHl1e CeMI-mapCKHX, rrpaKTwlecKHx 3aH5ITHH (na6opaTopHoro rrpaKTH
KYMa) He rrpe)J,YCMOTpeHO YQe6HbIM rrnaHOM. 

7. Co()ep:JICaHUe naoopamopHblx 3aHRmuii 
I(enbIO rrpoBe)J,eHH5I na6opaTopHbIX 3aH5ITHH 51Bn5leTC5I OCBoeHHe neKu.HOHHoro 

MaTepHana, 03HaKOMneHHe cTY)J,eHToB C HWKeHepHbIMH OCHOBaMH rrpoMbIllmeHHblx 
TexHonorHH OQHCTKH Bpe)J,Hblx rrpoH3Bo)J,cTBeHHblx BbI6poCOB H C6pOCOB B aTMO
c¢epy, rH)J,poc¢epy H nHToc<pepy. 

JIa6opaTopHble pa60TbI rrpoBo)J,51TC5I B rrOMemeHHH YQe6HOH na6opaTopHH 11
3-173 Ka¢e)J,PbI «11wKeHepHoH 3KonorHH» C Hcrronb30BaHHeM crreu.HaflbHOrO o6opy
)J,OBaHH5I. 
N!! 
nf 

n 

Pa3)l.eJl )l.HCUHn-

JlHHh! 

tIachI HaHMeHOBaHHe Jla6opa

TOPHOH pa60Th! 

KpaTKoe CO)l.epIKaHUe <l>op-

Mupye-

Mhle 

KOMne-

TeHUHH 

5 OCHoBHble lvlemoobl 

o'tucmKU 2a30Bb1X 

BbI6poCOB. 

8 Jla6opamOpHaJl pa60ma 1. 
O'tucmKa Za30B om OUOKCU

oa cepbl . 

03HaKoMfleHue co cBOUCmBGMU OUOK

cuoa cepbl, MemooaMu O'tucmKU za30B 

om S02 U cnoc06aMu onpeOe!1eHU51 

CYflbcpum-uoH08. A6cop6lju51 OuoKcuoa 

flK-J 

flK-2 

flK-15 



cepbl pacm60pOMU COObl, U3GeCmU, 

GOOHoii cycneH3ueu OKcuoa MaZHlIfl. 

OnpeoelleHue COOepJlCaHU51 cYllb¢um

UOHOG G nOiVIoUlaJouleM pOcmGope. 

CpaGHeHUe 3¢¢eKmUGHOCmU O'lUCmKU 

JJa6opamopHflJl pa60ma 2. 
Pa:JHbIMU a6cop6eHmOMU. 

03HaKOMIleHue co cGmtcmGaMU OKCU

O'lUCmKa 2a:JOG om OKCUOOG OOG a:Joma U cnoc0601v/U O'lUCmKU 2a

a:Joma. 30G om OKCUOOG a:Joma. flOiVIOUjeHUe 

OKcuoa a:Joma(II) GOOHblMli pacmGO

paMli CYllb¢uma aMMOHUfl, OKucllume

Ildi (KMnO~, H 20z). A6cop6~jUfl OUOK

cuoa a30ma GOOOU, paCmGOpaMU U3

Gecmu, COObl, Kap6aMuoa aMMOHUfl. 

CpaGHeHUe 3¢¢eKmllGHOCmU O'lllCmKU 

£a:JflbIMU a6co£6eHlnaMlI. 

6 OCH06Hbie MemOObl 

O'lUCmKU CmO'lHbIX 

19 JJa6opamopHan pa60ma 3. 
O'lUCmKa CmO'lHbIX 600, 

OnpeoelleHue OnmUMaJlbHOZO 3Ha'leHWl 

GenU'lUHbl pH peaK~/uoHHOii cpeobl U 

flK-l 

flK-2 

600. cooepJICaulux UOHbl mecmu KOIlU'leCmGa CYllb¢uma HampWl, He06 flK-15 

GaJleHmH020 XPOIvJa, pac

m60pOM cYllbqJUma HampWl. 

XOOUMOZO 01151 nOIlHOZO GOCCmaHOGfle

HUJ! Cr +6 OnpeoefleHue onmUMOflbHOZO 

3Ha'ieHUfl Geml'lUHbl pH peaK~juoHHoii 

CpeC)bl. 

JJa6opamopHan pa60ma 4. 
OnpeoeneHue OnmUMaJlbHblX 

O'lUCmKa CmO'lHbIX GOO MemoooM Koa

ZYllupOGaHufl. flocmpoeHue zpaoupo

YCflomnl Koa2YllupOGaHWl GO'lHoii UlKaJlbl l1GemHocmu. YcmaH06

npu O'lUCmKe npOU3GOOCm lleHUe OnmUMaJlbHOU o61lacmu pH 

GeHHblX CmO'lHbIX GOO. cmO'lHoii GOObl, npu Komopou npouc

xooum 3¢¢eKmUGHafl O'lUCmKa. 

YmO'lHeHUe OnmUMaJlbHOU 003bl Koa

zYllflHma. 

JIa6opamopHan pa60ma 5. Hccfleo06aHlIe aocop611uu aKmUGUpO

Aocop61jWl 0p2aHU'leCKUX GaHHblM Y2JleM U3 pacmGopa yKCYCHOLI 

KUCllom Ha aKmUGUpOGaH KUCIlOmbl. flocmpoeHue U30mepMbi 

HOM yiVIe. aocop6~IUU. 

7 OCHOGHble Memoobl 18 JIa6opamopfl((J[ pa60ma 6. flOIlY'leHUe 2UOpOm13HOZO IlU2HUHa U3 flK-l 

06pauleHWl c om

XOOOlvlU. 

flOJIY'leHUe 

Ill/ZHUHa U3 

2UOPOJlU3HOZO 

omxoooG opeGe

OmlJlOK U onpeoefleHue e20 COp6~jUOH

HblX CGOLICmG no omHOUleHUIO K pac

flK-2 

flK-15 

CUHbl U lI3Y'leHUe e20 cop6 mGopy MypeKcuoa. 

l1UOHHble cGmlcmG. 

8 C . aMOCmOnmeJlbHan ]Za6oma 6aKMa6pa 
Xl! 
nln 

TeMbJ, BbIHOCHMbIe Ha caMOCTOHTeJIbHYJO pa60TY qacbI $opMa CPC $OpMH 

MHpye

pye-

MbIe 

KOMne-

TeHIJHH 

4 HOpMup06aHue Ka'leCm6a OKpYJICaJoUjeu cpeobl. 

I) HOpMup06aHue Ka'leCmGa G03oyxa. 

2) HOpMup06aHue Ka'leCm6a 600bl. 

3) HOpMup06aHue Ka'leCmGa nO'l6bl. 

4) AO;v/uHucmpamUGHble II Y20JlOGHbie HaK03aHUfl 3a HapyUle-

Hu e npupOOOOXPGl-IH020 3aKoHooamellbCmGa. 

12 floOZomOGKa K fleKl.fU

flM U lla60pamopflbiM 

pa60maM. 06CYJlCoe

Hue Ha KOHCYflbmGlIU

flX. 

flK-l 

flK-2 

flK-15 

5 OCi-IOGHble Memoobl O'lUCmKU 2a:JOGbIX GbI6poCOG. 

I) O'lUCmKa omXOOflUjUX 2a:JOG om oKcuoa cepbl (IV). 

2) O'lUCmKa omxooflu/UX 2a:J06 om OKCU006 YiVIepooa. 

3) O'lUCmKa OmxOOflUjUX Za:J06 om OKCU006 a:Joma. 

4) O'lUCmKa omxooflulux Za:J06 om cep060oopooa U cepoyzJle

pooa. 

51 O'lUCmKa omxoOJ/.UIUX 2a:J06 om ZaJlOZeH06. 

24 floOZOmOGKa K fleKljl/

flM 11 fla60pamopHbiM 

pa6omaM. 06cYJICoe

Hue Na KOHcYllbma/.jll

flX . 

flK-l 

flK-2 

flK-15 



6 OCHoaHbie Memoobl O'lUCmKU CmO'lHbIX aoo. 
f) MHozoKaHa.nbHble ycpeOmll11eJlU. 

2) YcpeoHume.nb-cMecume.nb 6ap60maJICHozo muna. 

3) YcpeoHume.nb-cMecume.nb c MeXaHU'IeCKUM nepeMemuaa-

HUeM, 060pyooeaHHbiU omcmotlHOU 30HOU. 

4) (/JWlbmpoaaHue. (/JWlbmpbl c 3epHucmo£i U n.naaGiOl/feU 

3azpY3KoU. MemoouKa npoaeOeHUJI 3KcnepuMeHma. 

5) MeXaHU'IeCKUe Memoobl O'lUCmKU CmO'lHbIX eoo. KOHcm

pyKljUU pememOK. f(oHcmpYKljUU necKo.noaOK, omcmo£iHUKoa. 

TUOPOlIUKJ/OHbl. lJeHmpucpyzu. 
6) O'lUCmKa om CRAB. KnaccucpuKaljUJI flAB. 5uopm.nazae-

Mble u 6uoNepm.naZaeMble CnAB. 
7) ]{oazy.nfnlufl. 3.neKmpo.numNafi Koazy.nJl[lufl. Ropoz Koazy
.nJl[IUU. npaaWlo Wy.nblja-Tapou. (/J.nOK)l.nJllju.Jl. 

8) l1oHo06MeHHbie npOljeCCbl. KUHemUKa UOHHOZO 06MeHa. 
9) O'lUCmKa a ecmecmeeHHblX coopYJICeHuflX. 

fO) O'lUCmKa e uCK)lccmaeHHblX CO opYJlceHUJlX. 
11) Memoobl yn.nomHeHUJl ocaoKoe aKmueHOZO Ulla. 

34 noOzomoaKa K .ne/('l{u-

JIM U .na60pamOpHblM 

pa60maM. 06cYJICoe

Hue Ha KOHcy.nbmaljU

flX. 

nK-f 

nK-2 

nK-f5 

7 OCHoeHbie Memoobl 06pm/feHUJI C omxooaMu. 

f) YmWlU3aljUJI Mema.n.noomxoooe. 

2). YmWlu3mlUJl omxoooe opeaecuHbl. 

3) YmWllt3alju.JI no.nuMepflblx omxoooa. 

4) YmlUlU3allU51 pmymbcooepJlcaUlux omxoooe. 
5). MycopocJlCuzame.nbHble 3aaoobl. 

6) PaouoaKmuaHble omxoobl. 
7) flO.nUZOHbl meepoblx omxoooe. 

20 floozomoaKa K .neKljU-

JIM U .na60pamopHbllvl 

pa60maM. 06cYJICoe
Hue Ha KOHcy.nbmalIU

flX. 

nK-I 

flK-2 
nK-f5 

9. HCnOJlb306anue peiimUHZ060ii CUCmeMbl ou,eHKU 3HaHUU. 

TIPI1 OlWHKe pe3ynbTaToB ,a:e5ITenbHOCTI1 cTy,a:eHTa I1crronb3yeTC5I peHTI1H[,OBa5I 

CI1CTeMa Ou;eHKI1 3HaHI1H 06YlfaIOIll,I1XC5I, COCTaBneHHa5I Ha OCHOBaHl111 «TIonO)KeHl1e 

o 6annbHO-peHTI1H[,OBOH CI1CTeMe Ou;eHKI1 3HaHI1H 06YlfaIOIll,I1XC5I 11 06ecrrelfeHI1e Ka

lfeCTBa Ylfe6HO[,O rrpou;ecca» (YTBep)K,a:eHO perneHl1eM YMK YlfeHO[,O COBeTa 

<DrEOY BTIO «KHI1TY», rrpOTOKon N2 12 OT 24.10.2011). TIpl1MeHeHl1e peHTI1H[,O

BOH CI1CTeMbI OCYIll,eCTBn5IeTC5I C YlfeTOM 3Halfl1MOCTI1 11 Tpy,a:oeMKOCTI1 BbIIIOnH5Ie

MOH Ylfe6HOH pa60TbI. 

TIo ,a:I1CU;l1rrnI1He I1TO[,OBOH CPOPMOH OTlfeTHOCTI1 rrpe,a:YCMOTpeH 3K3aMeH. TIpl1 

3TOM 6annbHa5I ou;eHKa pacrrpe,a:en5IeTC5I Ha ,a:Be COCTaBn5IIOIll,l1e: ceMeCTpOBYIO 11 3K

3aMeHaU;110HHYIO. MaKCI1MaJlbHoe KOnl1lfeCTBO 6annOB 3a ceMeCTp COCTaBn5IeT 100 
6annOB: 60 6annOB MO)KHO rronYlfl1Tb 3a TeKYIll,YIO pa60TY B ceMecTpe, a 40 6annoB 

3a OTBeTbI Ha 3K3aMeHe. TIocne OKOHlfaHI15I ceMecTpa cTy,a:eHT, Ha6paBIlIl1H MeHee 36 
6annOB, He ,a:orrYCKaeTC5I K 3K3aMeHY 11 ClfI1TaeTC5I HeycrreBaIOIll,I1M. MeTo,a:I1Ka BbI

CTaBneHI15I 6annOB 3a OTBeTbI Ha 3K3aMeHe orrpe,a:en5IeTC5I rrperro,a:aBaTeneM. Hey,a:OB

neTBOpl1TenbHOH c,a:alfeH 3K3aMeHa ClfI1TaeTC5I ecnl1 cTy,a:eHT Ha6pan MeHee 24 6an

nOB 3a 3K3aMeH. TIpl1 Hey,a:OBneTBopl1TenbHOH c,a:alfe 3K3aMeHa «24 6annoB) I1nl1 He

5IBKe rro HeYBa)KI1TenbHoH rrpl1lfl1He Ha 3K3aMeH 3K3aMeHaU;110HHa5I COCTaBn5IIOIll,a5I 

npl1paBHI1BaeTC5I K HynIO (0). B 3TOM cnylfae cTy,a:eHT B YCTaHoBneHHoM B KHI1TY 

nOp5I,a:Ke 065I3aH nepec,a:aTb 3K3aMeH. 

MI1HI1ManbHOe 3HalfeHl1e, Heo6xo,a:I1Moe ,a:n5I nonYlfeHIDI 3alfeTa - 36 6annoB, B 

TOM lfl1Cne: 

1) PecpepaT. B TelfeHl1e ceMecTpa cTy,a:eHT ,a:on)KeH no,a:[,OTOBI1Tb 11 3aIll,I1TI1Tb 

pecpepaT. BbIIIonHeHl1e: MaKCI1ManbHbIH 6ann - 10, MI1HI1ManbHbIH - 7. 



2) KOJIJIOKBHYM. B TelJeHHe ceMecTpa cTy,aeHT ,aOJI)KeH OTBeTHTb Ha BorrpocbI 

rrpOMe)KYTOlJHOrO KOHTPOJI51. BbIIlOJIHeHHe: MaKCHMaJIbHbIM 6aJIJI - 10, MHHHMaJIb

HbIM - 5. 
3) J1a6opaTopHble pa60TbI. BbIIlOJIHeHHe H c,aalJa rneCTH JIa60paTopHbIX pa6oT: 

MaKCHMaJIbHhIM 6aJI - 30, MHHHMaJIbHbIM -18 (3a Ka)K,aylO JIa60paTopHYlO pa60TY 

MaKCHMaJIbHO - 5 6aJIJIOB, MHHHMaJIbHO - 3). 
4) TecT. B KOHu:e ceMecTpa cTy,aeHT ,aOJI)KeH HarrHcaTb HToroBbIM TeCT. BbI

rrOJIHeHHe: MaKCHMaJIbHbIM 6aJIJI - 10, MHHHMaJIbHbIM - 6. 

Ol\eHOQHhIe Cpe,!lCTBa KOJl-BO Min, 6aJlJlOB Max,6aJlJloB 
Pe<ilepaT 1 7 10 
KOJIJIOKBHYM 1 5 10 
JIa6opaTopHhle pa60ThI I 6 18 30 
TeeT 1 6 10 
3K3aMeH 1 24 40 
lhoro: 60 100 



10. HHpopMau;uoHHo-MemOOUlJeCKOe o6eCneIJeHUe oucu;unlluHbl 

10.1 OCHo6HaR llumepamypa 
TIPH H3YQeHHH ,nHCUHIlJIHHbI «MH)l(eHepHa5I 3aIll,HTa KOMIlOHeHTOB OKPY)l(aJO

IlI,ei1: cpe,nbI» B KaQeCTBe OCHOBHbIX HCTOQHHKOB HH<p0pMaUHH peKOMeH,nyeTC5I HC

rrOJIb30BaTb CJIe,nylOIlI,YlO JIHTepaTypy. 

OCHOBHMe HCTOQHHKH HH4>0pMaIJ,HH KOJI-BO 3K3. 

1. CmenaH08a CB., POMaHo8a eM, 5lpoUle8cKuu 70 3K3. 8 YHHlJ KHHTY 
A.E. flpOlfeCCbl U annapambl 3aUf,umbl zuopoct/Jepbl. -
KaJaHb: H30-80 MTY, 2010. - 319 c. ISBN: 978-5
7882-0943-2. 

2. Boooom8eoeHue: Y'Ie6HUK / lOB. BOPOH08, E.B. , 3EC «Znanium.com» 
E.B. AJ/eKcee8, B.Il. CGJlOMee8, E.A. Ilyza'lee. - M' http://znanium .com/catalog.php?bookinfo=158917 
HHlJ HHt/Jpa-M, 2013. - 415 c. ISBN 978-5-16 jJocmyn U3 J/Io6ou mO'lKU uHmepHema nocJ/e pezu
006330-0. cmpatluu C IP-aopeco(J KHHTY 

3EC «HaHb» 
CmO'lHbIX 800. Y'Ie6HOe noco6ue / A.r BemoUlKuH. 
3. HH:J/ceHepHaR. 3aufuma zuopoct/Jepbl om c6pocoe 

https://e.lanbook.com/book/95 7 48?category _pk=24 
H30ameJIbCm80 «HHt/Jpa-HHJlCeHepUR. », 2017. - 296 c. 62#authors 

jJocmyn U3 J/Io60u mO'lKU uHmepHema nocfle pezu
cmpatluu C IP-aopecoe KHHTY 

ISBN:978-5-9729-0125-8 

703K3. e YHHlJ KHHTY 
[Y'Ie6HuKu) : 06opyoo8aHue oJ/R. O'lUCmKU CmO'lHbIX 
4. flpolfeccbl U annapambl 3aUf,umbl zuopoct/Jepbl 

800 : Y'le6. noco6ue / CB. CmenaHoea, eM POlvlaHo
ea, A.E. 5lpoUle8CKuii ; Ka3aH. ZOC. meXHOfl. YH-m .
Ka3aHb : H30-eo MTY, 2010 .- 319 c. ISBN 978-5
7882-0943-2. 

3EC «Znanium.com» 
pemU'IeCKUe OCH08bl): Y'Ie6HOe noco6ue / A.r Be
5. TexHoJ/ozUfl 3aufumbl oKpYJICalOUf,eu cpeobl (meo

http://znanium.com/catalog.php?bookinfo=429200, 
jJocmyn U3 J/106oii mO'lKU HHmepHema nocJ/e pezu

2015. - 362 c. ISBN 978-5-16-009259-1. 
mOUlKUH, K.P. TapaHlfe8a. - M: HHlJ HHc'PPA-M, 

cmpaLluu IP-aopeco8 e KHHTY 

6. TexHoJ/oZUR. O'lUCmKU CmO'lHblX eoo [Y'Ie6HuKu} : 703K3. 8 YHHlJ KHHTY 
Y'le6 noco6ue / A.S. 5lpoUle8CKULI [u op.] ; KaJaHCKui'i 
Hatf. UCCReo. meXHOfl. yH-m . - KaJaHb : H30-eo KHH
TV, 2016.- 82c. ISBN 978-5-7882-1892-2 

7. flpolfeccbl, annapambl U o6opyooeaHue OflR. 3aUf,u 70 3K3. 8 YHHlJ KHHTV 
mbl J/umoct/Jepbl om npOMblUlJleHHblX U 6blmoebiX om
X0008 [y'Ie6HUKU} : Y'le6. noco6ue / eM POlvlaHoea, 
C.B. CmenaH08a, A.E. 5lpoUle8cKUU ; KaJaH. HaLl. UC
cJ/eo. meXHOJ/. yH-m [u op.] .-KaJaHb, 2012.-141 c. 

3EC «HaHb » 

L4eu cpeobl om omxoooe npOL13eOOCm8a U nompe6J/e
8. BemoUlKuH, A .r TeXHOJ/OZUU 3aUf,umbl OKpYJICalO

https://e.lanbook.com/bookI72577 
jJocmyn U3 J/1060u mO'lKU uHmepHema nOCRe pezu

- 304 c. 
HUJl: Y'le6 noco6ue - CaHKm-flemep6ypz. H aHb, 2016. 

cm£alfuu C IP-aopecoe KHHTY 

3EC «KOHcYJ/bmaHm cmyoeHma» 
JlCalOUf,eu cpeobl om 3HepZemU'IeCKUX 8030eiicmeuu: 
9. 3J/eKmpoHHoe U30aHue Ha OCHoee: 3auluma OKpy

http://www.studentlibrary.ru/bookiISBN97854372 
00315.html%OAY'Ie6. noco6ue oJ/R. eY308 / A.r BemoUlKuH. - M: A6
jJocmyn U3 J/106ou mO'lKU uHmepHema nocJ/e pezu
cmpalfuu C IP-ao12eco8 KHHTY 

puc, 2012. - ISBN 9 78-5-4372-0031-5. 

3EC «KoHcYJ/bmaHm cmyoeHma» 
008 (TeXHOJ/OZUJl U meXHUKa 3aulumbl J/umoct/Jepbl): 
10. flepepa60mKa npOMblUlJleHHblX U 6bln108blX omxo

http://www.studentlibrary .rulbooklI SBN97 8593 09 
Y'Ie6HOe noco6ue - npaKmuKYlvl. - M : H30ameflbcm8o 38811.html%OA 

jJocmyn U3 J/I06ou mOllKU uHmepHema 110cJ/e pezu
cmpatluu C IP-aopecoe KHHTY 

ACB, 2015, - 400 C. - ISBN 978-5-93093-881-1. 

http://www.studentlibrary
http://www.studentlibrary.ru/bookiISBN97854372
https://e.lanbook.com/bookI72577
http://znanium.com/catalog.php?bookinfo=429200
http:Znanium.com
https://e.lanbook.com/book/95
http://znanium.com/catalog.php?bookinfo=158917
http:Znanium.com


10.2 ponollllumellbltaR Ilumepamypa 
B Kal1eCTBe )],0I10JIHI1TeJIbHbIX I1CTOl1HI1KOB I1HcpopMal(1111 peKOMeH)],yeTC5I I1C

I10JIb30BaTb CJIe)],ylOI.L(YlO JII1TepaTYPY: 

,l1;onOJIHUTeJIhHhIe UCTOqHUKU UHcI>Op-

Manuu 

KOJI-BO 3K3. 

1. llpmJeccbl U annapambl XUMU'leCKOU meXHOf/OZUU 8 3EC «Znanium.com» 

meXHUKe 3aU/umbl OKPY:JICalOU/eu cpeObl: Y'le6HOe no http://znanium.com/catalog.php?bookinfo=429195, 
c06ue / K.P. TapaHtle8a, K.B. Tapawlfe6. - M: HHl{ Jl.ocmyn U3 fII060u mO'lKU HHmepHema noc1le pezu-

HHct>PA-M, 2014. - 412 c. ISBN 978-5-16-009258-4. cmpmjuu IP-aopec06 6 KHHTY 

2. EYOblKUHO T.A., Elvte1lb5l.H06 cr llpmJeccbl U anna

p ombi 30l4umb1 zuopocrjJepbl: Y'le6. noc06ue Of/51. 

cmyo. 6Y306, 06Y l l . no cnel1. «H,D/ceHepH051. 3GL4umo 
OKPY;)/C. cpeObl». - M: AKaoeMu5I., 2010. - 287 c. 

l 31(3. 6 YHHl{ KHHTY 

3. BaCUJIeHKO Jl.E., HUKUPOP06 A. ct>., JI06yxuHa T.B. 
MemOObl o'-/ucmKU npOMblUUleHHblX cmO'lHbiX 600: 

Y'le6. noc06ue OM cmyo. cne~/. «BoOocHa6:JIC. U 6000
om8eO.», «OxpaHa OKPY:JIC. cpeObl U pa~/UOHan.bHoe 
UCn01lb3. npupOOHblX pecypc08», «HH:JICeH. 3au/uma 
OKPY;)/C. cpeObl » 6cex pOPM 06YlJeHUfl. - EKamepUH

6ypz: 1130-80 YTJITY, 2009.  /73 c. 

1 3K3. 6 YHHl{ KHHTY 

10.3 31leKmpOllllbie UCmO'lIlUKU UllljJOPMalirUU 
I1PI1 I13Yl1eHI1I1 )],I1Cl(I1I1JII1HbI «I1mKeHepHa5I 3aru;I1Ta KOMI10HeHTOB OKpY)KalO

ru;eif cpe)],bI» I1CI10JIb30BaHl1e 3JIeKTpOHHbIX I1CTOl1HI1KOB I1HcpopMal(l1l1: 

1. 3fleKmpoHHblU KamaflOZ YHHl.( KHHTY PeJICUM {)ocmyna: 
http://ruslan.kstu.ru! 

2. 3fleKmpOHHa5l 6u6fluomeKa YHHl.( KHHTY PeJICUM {)ocmyna: 
http://ft. ks tu. ru/ft! 

3. HaY lma51 3fleKmpOHHa51 Eu6fluomelW (H3E) PeJICUM {)ocmyna: 
http://elibrary.ru. 

4. 3EC «lOpaum» - PeJICUM {)ocmyna: http://www.biblio-online.ru. 
5. 3EC «JIaHb» - PeJICUM ()ocmyna: http://e.lanbook.com/ books! 
6. 3EC «KHuza(/)oH{)>> - PeJICUM {)ocmyna: http://www.knigafund.ru. 
7. 3EC «Eu6fluoTex» - PeJICUM {)ocmyna: https:/l kstu.bibliotech.ru. 
8. 3EC «Znanium.com» - PeJICUM {)ocmyna: http://znanium.com! 
9. 3EC «KoHcYflbmaHm cmy{)el-lma» PeJICUM {)ocmyna: 

http://www.studentlibrary.ru. 

COrJIaCOBaHO: 

3aB.ceKTopOM OKY<I> 

http:http://www.studentlibrary.ru
http:http://znanium.com
http:Znanium.com
http:https:/lkstu.bibliotech.ru
http:http://www.knigafund.ru
http://e.lanbook.com/books
http:http://www.biblio-online.ru
http:http://elibrary.ru
http://ft
http:http://ruslan.kstu.ru


11. Ou,eHOlJHble Cpe()cm6a OJlR onpeOeJleHUR pe3YJlbmam06 OC6oeHUR ouc

u,unJlUHbl 

Ol(eHoLIHble Cpe,lJ,CTBa ,lJ,n51 npOBe,lJ,eHH5I TeKYll(erO KOHTpOn51 ycneBaeMOCTH, 

npOMe)KYToLIHOM aTTeCTal(HH 06YLIaIOll(HXC5I H HTorOBOM (rocY,lJ,apCTBeHHoM HToro

BOM) aTTeCTal(HH pa3pa6aTbIBaIOTc5I cornaCHO nOnO)KeHHIO 0 <DoH,lJ,aX Ol(eHOLIHbIX 

Cpe,lJ,CTB, paCCMaTpHBaIOTC5I KaK COCTaBHa51 LIaCTb pa60LIeM nporpaMMbI H 0<p0pMn5l

IOTC5I OT,lJ,enbHbIM ,lJ,OKYMeHToM. 

12. MamepUaJlbHO-meXHUlJeCKOe o6eCnelJeHUe oUCU,UnJlUHbl (MOOYJlR) 

B KalJeCm6e MamepUaJlbHO-meXHUlJeCKOZO o6eCnelJeHU5l OUCl1UnflUHbl UCnOJlb

3YlOmC5l: 

1. JIeKl(HOHHble 3aH5ITH5I: 


a) KOMnneKT ::meKTPoHHbIX rrpe3eHTal(HM/cnaM,lJ,OB; 


6) aY,lJ,HTOpH5I, OCHall(eHHa51 rrpe3eHTal(HOHHOM TeXHHKOM (npoeKTop, 3KpaH, 


HOYT6YK). 

2. JIa60paTopHble pa60TbI: 

a) YLIe6Ha51 na60paTopH5I, OCHall(eHHa51 <D3K, pH-MeTpaMI1, aHanHTHLIeCKHMH 

BecaMH, 3neKTPorrnHTaMH, BO,lJ,OCTpYMHbIMH HacocaMH; 

6) na60paTopH5I <pH3HKO-XHMI1LIeCKHX MeTO,lJ,OB aHanH3a, OCHall(eHHa51 J1K
cneKTPoMeTPoM; 

B) rna6nOHbI OTLIeTOB no na60paTopHbIM pa60TaM. 

TIpoLIee: 

a) pa60LIee MeCTO npenO,lJ,aBaTen5l; 

6) pa60LIHe MeCTa CTY,lJ,eHTOB (xHMHLIecKHe T5IrH). 

13. 06pa306ameJlbHble meXHOJl02UU 

)J,n51 ,lJ,HCl(HnnHHbI E1.B.)J,B.13.2 «I1H)KeHepHa51 3all(HTa KOMnOHeHTOB OKPY

)KaIOll(eM Cpe,lJ,bI» KonHLIeCTBO LIaCOB, npOBO,lJ,HMbIX B HHTepaKTHBHbIX <p0pMax, co

CTaBn5leT 30 LIaCOB (Y,lJ,enbHbIM Bec OT aY,lJ,HTOpHbIX LIaCOB - 0,42). 

3aH5ITH5I 6Y,lJ,YT rrpOBO.II,HThC5I B BH,lJ,e: 

1. Pa60Ta B KOMaH,lJ,e npH nOHCKe perneHHH 3KonorHLIeCKHX np06neM. 

2. I1ccne,lJ,OBaTenbcKHM MeTO,lJ, Ol(eHKH B03,lJ,eMCTBH5I 06pa3YIOll(HXC5I Ha npo

H3BO,lJ,CTBe H B 6bITY CTOLIHbIX BO,lJ" ra30BbIX BbI6poCOB H TBep,lJ,bIX OTXO,lJ,OB Ha OK

PY)KaIOll(YIO npHpO,lJ,HYIO cpe,lJ,Y· 

3. MacTep-KnaccbI crrel(HanHCTOB B 06nacTH 3all(HTbI oKPY)KaIOll(eM Cpe,lJ,bI H 

C03,lJ,aHH5I HopMaTHBHoM npHpO,lJ,OOXpaHHoM ,lJ,OKYMeHTal(HH. 


