MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.B.JIB.01.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

IIpoMblnIeHHASI IKOJIOTHSI B XUMUY€ECKON TEXHOJIOTUH

(Haumenosanue OUCYUNIUHbL)

10 HANPABJICHUIO TIOJTOTOBKU
04.06.01 Xumuueckue HayKu

HaIpaBJIEHHOCTH (TIPOdUIIB)
Kunernka u katanms

®opma o0ydeHus: OYHast
I'on Habopa: 2021
O6mras Tpynoemkocts: 3 3E

PacnpenesieHue 4acoB TUCIMIIMHBI 10 CEMeCTPaM

Cemectp 4
dopma KOHTPOJIsA 3auer Hroro

Bun 3ansiTuit
Jlekmn 4 4
JlaGopaTopHble 4 4
IIpakTHueckue
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
ITpomMexyTouHas aTTecTanus
KonTakTHas pabora 8 8
CamocrosTenbHas pabora 100 100
KonTtposs
Hroro 108 108




Pabouyto mporpammy coctaBui(u):
Jouent, nouext, k.1i.H., Kpasosa M.B.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

IIpenonasareins, ydeHOE 3BaHUE OTCYTCTBYET, yU€Has CTeleHb oTcyrcrByerT, I'ymuna T.11.

(Oondicnocmy, yueroe 36anue, cmenetsb, Pamunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensenrt

(OondcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma aucuuIuinHel coctaBieHa Ha ocHoBanuu ®I'OC BO u yuebHoro miana
HamnpasyieHus noaArotoBku 04.06.01 XuMudeckue HayKu

Cpok neiicTBUs padoueii MPorpaMMepl AMCHHUIIMHBI 10 «22» ceHTs0ps 2025 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
«XUMHUYECKask TEXHOJIOTHS U PECYPCOCOEPEKEHHE

(mpotokoi 3acemanus Ne 2 ot «22» centsaops 2020 r.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Llenbp OCBOEHMS TUCIMIUIMHBI — MOBBIIIEHUE YPOBHS NMPO(PECCHOHATBHON KOMIETEHIIUH
00yyaroIuxcsi MOCPEACTBOM OCBOEHHUSI TEOPETUYECKUX U MPAKTUYECKUX OCHOB IPOMBIIIICHHON
9KOJIOTUU U COBPEMEHHBIX XMMUYECKUX TEXHOJIOTUH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKH, HA OCBOGHUU KOTOPBIX Oa3upyeTcs NaHHas TUCITUILIMHA!
«Meronuka TIOCTAaHOBKM U MPOBEIEHHUS  JKclepuMeHTa», «CHCTeMHBI  moaxon B
JUCCEPTALMOHHOM HCCIIEA0BAHUNY.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npeamectBytomee:  «Hayuno-uccnenoBarenbckass — AesTenbHOCThY,  «lloaroroBka  Hay4yHO-
KBaJIM(UKAIIMOHHOM paboThI (IUccepTaliy) Ha COUCKAaHUE YYCHON CTeTIeHH KaHIuIaTa HayK.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopMmupyembie u
pMupy NHaukaTopbl 10CTHXKEHUS

KOHTPOJIMpYyeMbIe N IInanupyemMble pe3yabTaThbl
Kowll)nengiyuuu KOMIICTCHITHH pyoﬁyqe}?uﬂy
(KOJ 1 HAMMEHOBAHHE) (Koa 1 HAaMMEHOBaHUE)

ITK-1 — crmocoOHOCTE - 3HaTh:

OpPUEHTUPOBATHLCS B - TIPUHIIATIBI 9KOJIOIM3aIMH
MIOJTHOM CIIEKTPE HAYUHBIX IIPOMBIITUICHHBIX TEXHOIOTHH,
npo0emM TEXHOJIOTHH OCHOBHBIX
npodeCcCHOHAIBHON MIPOMBIIIUICHHBIX TTPOU3BOJICTB;
obnactu - COBpPEMCHHBIC METOJIbI CHIDKEHUS

HEraTUBHOM HAarpy3Kd Ha BO3IYyX
atMocdepsl, TPUPOAHBIC OaCCEHHBI,
autochepy.

YMeTs:

- TPUMEHSATH CHOCOOBI  3alUTHI
BO3JIYIITHOTO, BOJHOTO 0OacCelHOB H
MOYBBI OT TEXHOTEHHOTO BIUSHUS;

- TPOBOJUTH  OKCICPUMEHTHl U
UCIIBITaHUS, o0OpabaThIBaTh u
aQHAJIM3UPOBATh  PE3YJbTATHl  MpPHU
OCYUIECTBJIECHUN MEPONPHUITHI MO
CHIDKEHHIO BBIOPOCOB U COpOCOB B
BO3/yITHBINA U BOJIHBIN OacCeiHBbI.
Bnaners:

- HaBBIKAMH  pacueTa  BaJIOBBIX
BBIOPOCOB 3arpsi3HSIONINX BEIIECTB B
aTMocdepy;

- HaBBIKaMHU HCITOJTH30BaHUS
COBPEMEHHBIX MPUOOPOB M METOIUK
MIPOBEACHUST HCCIICIOBAHUN BIUSHUS
MPOU3BOJICTBA HA  OKPYXKAIOIIYIO
cpeny;

— HaBBIKAMHM CHCTEMHOTO aHaJlu3a

3



®opmMupyembie U

NHaukaTopbl 10CTHKEHUS

KOHTPOJIUpYeMble KOMITeTeH i I[Inanupyemble pe3yJbTaThl
KOMIIeTeHIM U o0yueHust
(Ko 1 HAUMEHOBAHME)
(Ko 1 HAMMEHOBaHUE)
pe3yNbTaToB MOHHMTOpPUHTA
OKPYKaIOILIE CpeIbl.
[1K-2 — ctoco6HOCTh K - 3HaTh:
pa3paboTke yueOHo- - TpeOOBaHUS, TPEABABIIEMBbIE K
METOIUYECKON HOBBIM MaTepuajgaM U HU3JeIHUsIM U3
JIOKYMEHTAIUH JIJIsI HUX, METOTUKU MOJTy4eHUS
peanuzanuu yueOHoro MaTepUaoB.
mporecca B 00J1acTu YMeTs:
XUMHUH U CMEXKHBIX HAYK - TpeOOBaHUS, TMPEABABISIEMbIE K
HOBBIM MaTepHallaM W H3JCTUSIM U3
HUX, METOIUKU MOJTyYEHUs
MaTEPHUAJIOB.
Bnaners:
- HaBblkamMu cOopa, 00paboOTKH,
aHaim3a u CHUCTeMaTU3aluu
UHPOPMAIIMK O  TEXHOJOTHYCCKHX

Imponeccax MnoJIyuCHUus
MEPCICKTUBHBIX MaTcpuaioB u
IIPOU3BOJCTBA W3  HHUX I/I3I[6J'II/II71;
YUYUTBIBAsA IIOCICACTBUA JUIA
O6H.I€CTB8., 9KOHOMHMKH H 3KOJOI'NH.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Mopyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Monayib 1.
[IpombIlIIeHHAs
DKOJIOTHS B
XUMHYECKOM
TEXHOJIOTHH

JIek. Ne 1

OCHOBOIIOJATAIOIIUE ONPEICIICHHS U
MIPUHIIHAITEI IIPOMBITIICHHOW SKOJIOTHH
B XMMUYECKOH TEXHOJIOTHH.
OCHOBHBIE 3arps3HAIONINE BEIIECTBA
B BBIOpOCax u copocax
MIPOMBIIIJICHHBIX MPEATPUATUI
XUMHHU ¥ He(DTEXUMUH

JIa6. Nel

HccnenoBanue npoO BOIbI pa3TUYHbIX
MIPOU3BOJICTB, UCTIOJIB3YIOIIHNX
cynbhaTcoiepKaliie MaTeprabl s
BBIOOpA METOJIOB OUUCTKH TIEPE]T
cOpocoM ee B MPUPOIHBIC BOJOEMBI

Otuét no
nabopaTopHOH
pabote Ne 1

Cp. Nel

Knaccudukaius uCTOYHHKOB
AHTPONIOTE€HHOTO 3arpsI3HEHUS
OKpYKarolleH Cpeibl XUMUUECKON
MPOMBIIIEHHOCTH

50




Mopnyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Monyisb 2.
Paumonansaoe
HCIIONIb30BAHUE B
TEXHOJIOTHSIX
pecypcoB
rupochepst,
arMochepsl 1
mTocheps

JIek. Ne 2

OcHOBHbBIE HMCTOYHUKH-3aTrPS3HUTEIH
u 3arps3HSIONINE BEIIECTBA
atMocepHoro  Bozayxa.  OOmras
XapaKTepUCTHKA W  KiIaccu(UKaIms
METOJIOB OYUCTKU U MepepadoTKu
OTXOJISIIUX Ta30B.
[TpierazoouncTHbIC yCTPOICTBA,
CXeMbl ¥ TPUHIUI WX pabOTHL.
Knaccudukanus crounsix Boa (CB)
Mo coJep:kaHuio npumeceit. Ouncrka
u MOBTOPHOE UCIOJIb30BaHUE
TEXHUYECKOU BOJBI "
MPOMBINIIEHHBIX CTOKOB. OCHOBHBIE
Mmeroabl ounctku CB

CpNe2

MoHuTOpUHT 00pa3oBaHUs OTXOOB
MIPOU3BO/JICTBA. Ob6pamienue c
0TXO0JJaMH POU3BO/JICTBA,
HCIIOJIB30BaHHUEC BTOPHUYHBIX
MaTepHaJIbHBIX PECYPCOB

50

JIab. Nel

OnpeneneHnue  BIUSHUSA  XJIOPUI-
HMOHOB COJIepKalINXCs B BOJAEC Ha
OMOLIEHO3 IPUPOAHBIX  0AaCCEHHOB.
Beibop MeTOZOB  BOCCTaHOBJICHHSI
HOPUPOIHBIX BOJ

Otuer no
nabopaTtopHoit
pabote Ne 2

Hroro:

108




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

I[lpu peanuzammmu  y4eOHOTO  Kypca  TUCHMIUIMHBI — HCIOJB3YIOTCS — TEXHOJOTHS
TPAAUIIUOHHOI'O 06yquI/151, BKJIKOHAKOIIasaA JICKIUU n MMPAKTUYCCKUC pa6OTBI, KOTOPBIC
NPEIIOIAraoT MOCIIEA0BATEILHOS U3IIOKEHHE MaTepralia rperoaaBateneM. JIeKIus mpoBoIuTcs ¢
alieMeHTaMu  auckyccud. JlaGopatophas paboTa mpeaycMaTpuBaeT BBIIIOJHEHHUE 3aJaHUU,
00CyXJIeHUE PE3yIbTATOB JICATEIILHOCTH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

ITpu ocBoeHMM TEeMbI HEOOXOMMO:

. U3y4yuTh Yy4eOHbI Marepuan 1o gucuuivimHe «l[IpomblnuieHHast sKoyorus B
XUMHUYECKOH TEXHOJIOTUH», WCIOJIb30BAB JIGKIIMOHHBIM Marepual M Marepual OHOIMOTeuHOro
(doHIa 110 TaHHOH TeMaTHKe;

. AKLIEHTUPOBATh BHHMAaHUE HAa M3yYEHUM OCHOBHBIX HalpaBJIEHUI MPOMBIIUIEHHON
9KOJIOTUH, BUJIOB IKOCUCTEM, METO/I0B M ITPOLIECCOB 3aAIIUThI OKPYKAIOLIEH CPeIbl.

Metoanyeckre peKOMEHIAIUH K BBITIOJTHEHUIO CAMOCTOSITEILHON pabOTHI:

1. M3yueHune TeopeTMUECKOro Marepuana IO H3ydaeMOW TeMe, M3JI0)KEHHOro B y4eOHO-
METOAMYECKOM TIOCOOHH.

2. Borpocsl 111 caMOCTOSATENIbHONW PabOThI CTYAECHTOB!

2.1. HcrouHuku 3arpsi3HEHHS aTMOC(EpPHOTO BO3AyXa B 3aBUCHMOCTH OT BHJA
IPOMBIIIJICHHOCTH.

2.2. Tlpouexypa OIEHKH BO3ACWUCTBUS HAMEUaeMOW XO3SMCTBEHHOW esITeIHbHOCTH Ha
OKPY’KaIOLIYIO Cpeay.

2.3. Cucrtema SKOJIOTHYECKOTO KOHTPOJIS.

2.4. Bujipl TEXHOT'€HHOTO BIMSIHUS Ha [TOYBY.

2.5. OCHOBHBIE METO/IbI OYHUCTKH CTOYHBIX BOJ.

3. IloarotoBka K ayIUTOPHBIM 3aHATUSM (J1abopaTOpHBIM paboTaM) M BBINOJHEHHE
COOTBETCTBYIOLIUX 3aJaHUM.

4. CamocrosTenbHOE MPOYTEHUE, MPOCMOTP, VMHTEepHET-pecypchl, MOBTOPEHUE Y4eOHOIo
MaTepuaia.

5. IloaroroBka cooOlIeHUH, JTOKIA0B, BBICTYIJICHUH HAa CEMHUHApCKUX U MPAKTUYECKUX,
71a00paTOPHBIX 3aHATUSIX, TOAOOP JTUTEPATYPHI IO TUCHUIUIMHAPHBIM ITPpOOIeMaM.

6. JlabopaTopHas paboTa ¢ pelieHueM NPUKIAJHBIX, PACUETHBIX M CUTYallMOHHBIX 3a/a4,
00CyKJI€HUE Pe3yNbTaTOB AEITEIbHOCTH.

7. IloaroToBKa OTYETOB M0 JJAOOPATOPHBIM pabOTaM:

7.1. TlpenocraBieHrue oT4eTa B AJIEKTPOHHOM BHUJE C Ha3zBaHueM (aiina, Hanmpumep JPTO-
1501 TTP1 MBanoB M.M. B COOTBETCTBHE C BApUAHTOM M TPEOOBAHUSAMH K CO/IEP/KAHUIO OTYETA.

7.2. Ilpu cmadye oTyeTa CTYJNCHT JOJDKEH OTBETHTH Ha BOIPOCH MPENOJaBATENs MO TEMe
nabopaTopHoil paboTe B ycTHOW (Qopme, HUCHONB3Yys OTYET MO JabopaTopHOil pabore.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
OTtyeTsl Mo J1abopaTtopHbIM padboTam Ne 1-
8 TK-1, TTK-2 PATOPHBIM P
2. Borpocs! k 3x3ameny 1-50.

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁXOJIHMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1 Otyer 110 J1abopaTopHOU padboTe

(HaumeHOBaHUE OYEHOUHO20 CpedcmBa)

TunoBoi npuMep 3a1aHuA

JlabopaTopnasi padora Ne 1. UccienoBanue npod BOAbI Pa3jIMYHbIX NPOU3BOJACTB,
HCIOJIB3YIOIIHX cyJbdaTrcoaep:kalmue MaTepuaiabl AJds BbIOOpa MeTOA0B OYHCTKH Iepen
cOpocoMm ee B MPUPOAHBIE BOOEMBI.

Heab pa6oThl: U3y4UTh METOJIBI METOJOB OUYHUCTKU OT CYJIb(aTcoAepk alluX KOMIOHEHTOB
nepes cOpocoM ee B MPUPOAHBIE BOJIOEMBI.

3aganmue: onpenenuts Cynb(arcoaepKae KOMIIOHEHTHI B OITBITHBIX 00pa3iax.

PeaxTuBbl: Xnopua Oapusi, OopHas KHCIOTa, JUCTUIUTMPOBAHHAS BOJIA, TTIUIEPUH, COJISTHAS
KHCJIOTA (KOHIL.).

CpencrBa usmepenuii: dotomerp (CrnektpodoTomMeTp), Bechl JabopaTOpHbIE, KOIOBI
MepHbIe BMECTUMOCTBI0 100, 50, 25 cM®, TMIETKH TPaTyHpOBAHHEIE.

BcenomorartenbHble yerpoiictBa u marepualibi: Konber BMectumoctsio 25, 100, 500,
1000 cM3, GUIBTPHI «CHHSAS TeHTa», BOPOHKH T1a60paTOpHbIE, CTEKISHHbIE NaJT0UKHU, TOTATKH.

AJITOPUTM BBINOJIHEHUSI 32/1aHNUS

1. O3HaKOMUTBHCSI C TEOPETHUECKOM YaCThIO JTA0OPATOPHOU PaOOTHI.

2. N3yuuTh coneprkaHue 1a00paTopHOil pabOTHI.

3. BemonHuTh X041 1a00paTopHOil paboTHI.

4. I[IpoBecTy aHANINU3 PE3yNbTATOB Pa0OTHI U CAENATh BBIBOIBL.

MaccoByto KOHIIEHTPaIUIO CyIb(}aTa BEIYUCISIOT 110 hopmyre 1:

X=1000-Q/V 1)

rie X - MaccoBast KOHIIEHTPAIHs CyIb()aT-HOHOB B IPOOE, MI/AMS,
Q - cozepxaHue cynab(haT-HOHOB B AJMKBOTHOM NOpHMU MpOOBI, HaiJleHHOE MO
rpagyupoBOYHOMY IpauKy, MT;
V - 06beM aTUKBOTHOI MOPIHUH TIPOOHI, CM.
5. [loaroToBUTH M MPEACTABUTH OTUET IO JIA0OPATOPHOU padoTe.

Tembl NMCbMEHHBIX PadOT
[TuceMeHHBIE PabOTHI y4eOHBIM TUIAHOM HE MPETYCMOTPEHBI.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

ANTOpPUTM BBIIOJIHEHHSI IPAKTUYECKOTO 3aJaHUS:

1. I3yuuTh TeopeTHuecKuil MaTepual.

2. TlocTpouTh TpagyMpoBOYHBIN TpaduK Ha cojaep)kKaHUEe CyIb(aT-MOHOB B CTAHIAPTHOM
oOpasiie.

3. OnperenuTh cynbdarcomepKamie KOMIIOHEHTHI B OMTBITHBIX 00pa3Iiax.



4. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1) Hopmupoanue cOpocos.

2) [Monsrus ITJIC.

3) OCHOBHBIE METOIbl OUUCTKU CTOYHBIX BO/I.

4) Metoabsl MeEXaHNYECKOM OUHUCTKH.

5) MeToapl XUMHUYECKON ¥ (PU3UKO-XUMHUECKOU OYMCTKHU.

6) MeTo1pI OMOIOrNYECKO OUUCTKU CTOYHBIX BOJI.

7) OuncTKa CTOUYHBIX BOJ C aKTUBHBIM HJIOM.

8) Abspotenku. [IpuHimner paboThI.

9) [Tyt coBepIIEHCTBOBAHMS CUCTEM a3pOOHOM OYMCTKH CTOYHBIX BOJI.12

10)  AmnadpoOHas OHOJIOTHYECKAst OYMCTKA CTOYHBIX BOJI.

11)  AwnadpoOHBIC peaKTOPbI HOBOI'O ITOKOJIEHUS.

12)  OuuctHble cOOpyXeHUs. TEXHOIOTHYECKHE CXEMbl MHOTOCTAJIMHHOW OYHUCTKH
CTOYHBIX BO/I.

13)  DKO-IPOMBIIIICHHBIN KOMILUICKC. 3a1a41, IIPHHLUITBEI OPraHU3aInN

14) Bonoo6potasie rukibl. Haznauenue. CriocoObI 3aUTHI.

15)  [Ipumenenus 10OABOK VIS 3aIIUTHI 000PYIOBAHHS.

5. [ToaroToBUTH OTYET 110 JTAOOPATOPHOM padoTe.

6. ®opma otuera 1o 1abOpaTopHOU padoTe

Howmep u HazBanue 1abopaTopHoii paboThI

Ilens n 3amaun

Teopernueckas yactb pabOTHI

PeaxTuBbl, 000pynoBaHue, MaTepraIbl

Xon paboTsl

Pe3ynbrarhl pacueToB U HAOIIOACHUI

BriBonb! mo pabote

Kpurtepuu onenku:

«3aYTEHO» — OTYET MO JIAOOPATOPHOU pabOTe BBIMOJHEH B IOJIHOM 00bEME B COOTBETCTBHE
¢ TpeOOBaHMSIMH, yKa3aHHbIMU B y4yeOHO-MeToaudeckoM mnocoOuu. CTyneHT OTBe4aeT Ha JBa
3aJJaHHBIX BOIIPOCA 110 TeMeE JIAOOPATOPHOU PabOTHI.

«HE 3a4YTEHO» — OTYET Mo JlabopaTopHoi pabore BkiIrodaeTr meHee 50 % oT Tpedyemoro
o0beMa MJIM OTCYTCTBYET, WIIM TPU HAJIMYUKM OTYETA CTYACHT HE OTBEYAET HM Ha OJUH BOIPOC IO
TeMe BBITTOJIHEHHON paboThI.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTalluu

Cemectp 4

Ne Bormpocst

n/m

1 Urto noHuMaroT 1oJ pedIieKTOpHbIM ercTBreM? Pe30pOTUBHBIM AelicTBUEM?

2 Uto takoe U3A? Kak oH paccunthiBaeTcs?

3 Uro Takoe KOMIUIEKCHBIM IOKa3zaTeiab 3arps3HeHus atmochepHoro Bo3ayxa? Kak o
onpenensiercs?

4 [Tpr KkakuxX 3HAYEHHSIX KOMIUIEKCHOTO TOKAa3aTelss 3arps3HEHHs aTMOC(EpHOro BO3ayXa
TEPPUTOPUU OTHOCIT K 30HAM YpE3BbIYAWHOW HKoJormdyeckod cutyauuu? K 3oHam
HKOJIOTHYECKOT0 Oe/ICTBUS?

5 Urto Takoe oTx0.1bI Mpon3BojcTBa? Kak MOXKHO KIIaCCH(UIIMPOBATH OTXOIbI TIPOU3BOICTBA
C TOYKH 3pEHHs MX BO3JEHCTBHs HA OHOTY?

6 Uro Takoe «3Kkonorusanus rexHocepb»? KakoBbl OCHOBHbBIE HaIlpaBJICHUS HKOJIOTU3ALMU
TexHochepnl?

7 [Tpu3Haky U mokazaTelld aHTPOIIOTE€HHOTO U3MEHEHUS MPUPOJHOro JaHAmadTa B peruoHe
OCBOEHHUSI.

8 ["pagauusi KpUTEpPUEB MPOMBIIIJIEHHOIO TEXHOT'€HE3A.

9 MecTo TEXHOT€HHOT0 Kpyroo0opoTa BEIIecTB B OMOreOXMMHYECKOM KPyroooopore.

10 | Kak u3MeHsieTcsi SHTPOINUS IPU CKUTAHUHU YIJISl U IPH POTOCUHTE3E?

11 | B yem cyTbh KOHIIENIMU O€30TXOAHBIX HWJIM YUCTHIX TPOU3BOJCTB?

12 | KakoBbl OCHOBHBIE ITYTH YMEHbIIIEHUsI 00beMa BHIOPOCOB B aTMOCGhepy AUOKCH A CEPhI?

13 | KakoBbl OCHOBHBIE IIUKIMYECKHUE METOABl OYMCTKU OTXOMSIIMX ra30B OT JUOKCHAA Cephbl U
KaKOBbI MX JJOCTOMHCTBA U HEJOCTATKU?

14 | KakoBbl OCHOBHBIE HCTOUHUKH 3arpsi3HEHUS] BO3AYyXa; UX paHKUPOBaHUE?

15 | KakoBBI OCHOBHBIE METOJIbI OUMCTKU Ia30B OT BPEIHBIX YACTHUI] U a3pO30JI€il U Ha KaKuX
MPUHIIMIIAX OHU Oa3upyroTcs?

16 | KakoBbl OCHOBHBIE 3KOJOTO-?KOHOMHUYECKHE IOCIEACTBUS 3arpsi3HEHHUs aTMOChepsl
JUOKCHJIOM CEpPbI U OKCUAAMHM a30Ta?

17 | KakoBa TeHIeHIIMs 3arpsi3HeHUs aTMOCc(hephbl OKCHIaMH a30Ta?

18 | KakoBbl OCHOBHbIE METO/Ibl YMEHBIIIEHUS] MACIITA00B 3arpsi3HEHUS] OKCUIOM a30Ta?

19 | KakoBbl OCHOBHBIE METOJIbI OYUCTKH OTXOSIIMX Ta30B OT OKCHJIOB a30Ta M UX (PU3UKO-
XUMHUYECKoe 000CHOBaHuUE?

20 | KakoBbl OCHOBHbBIE METOJIbl OYHCTKH (PTOP- U XJIOPCOAEPIKAIIMX Ta30B U UX 000CHOBaHHE?

21 | KakoBel OCHOBHBIE METOJbl OYMCTKM OTXOIALIMX Ta30B OT MOHOOKCHJAA YIJepoAa H
OPTraHUYECKUX COCTMHCHHI?

22 | KakoBel Benmmuunbl BIIK nuTheBOW BOIBI M CyMMapHas KOHILIEHTpalMs COJed B HEH IO
I'OCTy?

23 | C yero HauMHaeTcs pa3pabdoTKa 3aMKHYThIX BOJOOOOPOTHBIX cUCTEM?

24 | KakoBa npupopaa a3poOHOH OMOXUMHUUYECKONW OUMCTKH BOJBI?

25 | B ueM cyTh aHa’poOHOr0 METOa OUUCTKH CTOYHBIX BOA?

26 | IIpoaHann3upoBaTh OCHOBHbIE MEMOPAHHBIE METOAbl OYUCTKU CTOYHBIX BOJI.

27 | KakoBBI HETOCTATKH Mporiecca 00paTHOro ocMoca?

28 | Uto Takoe BTOPUUYHBIE YHEPIETHUECKHUE PECYPCHI M KaK OHM UCIIOJIB3YIOTCS?

29 | KakoBa cuctema cbopa U nepepaboTKH NPOMBIIUIEHHBIX OTX0J10B?

30 | Kakoga cucrema cbopa U nepepadOoTKH TBEPAbIX KOMMYHAJIbHBIX OTX0JI0B?

31 | Kakas u3 mpobieM mpu mepepaboTKe W 00€3BPEKUBAHUIO OBITOBBIX OTXOJOB SIBIISIETCS

HanOoJee CII0XKHOI?
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32 | OcHOBHBIE MPOOJIEMBl U MYTH HMX pelleHust npu opranuzauuu 6e3otxomHbix TIIK u sko-
IPOMBIIUIEHHBIX TAPKOB?

33 | KakoBa posnb Mpon3BOJICTBA CTPOUTEIBHBIX MAaTEPUANIOB (M KaKMX UMEHHO) B 00€3BpEKMUBAHUUT
TOKCUYHBIX BEUIECTB?

34 | Kakoii u3 MeTofioB HanboJIee YacTo HCIOIb3YEeTCs MPH 00E3BPEIKUBAHUN TOKCUYHBIX OTXO/IOB
1 nouemy?

35 | KakoBbl OCHOBHbIE TPeOOBaHMS K MOJIMIOHAM ISl 3aXOPOHEHUS TOKCUYHBIX BEIIECTB U MYTH
UX peaju3auuu?

36 | TepMuueckue METOIbl OUMCTKH Ta30B (TEPMHUYECKOE JIOKUTAHHE, TEPMOKATATUTUYECKUIT
MeTon). TeXHOIOTHYECKHe CXEMBI OUMCTKH Ta30B C MPHUMEHEHUEM ITHX METOJIOB.

37 | 3aMKHYyTBIC Ta30000pOTHBIC UKJIEIL. [[pUHIMNHAIEHBIC CXEMBI CYIIMIIBHBIX allapaToB.

38 | Cuctembl BojoobOecriedeHUs] U BOAOOTBEICHHUS MPOMBIIUICHHBIX MPEINPUITHHA. Y CIOBUS
npuéMa MPOMBIIIJICHHBIX CTOYHBIX BOJ.

39 | Mexanuveckasi OYMCTKA CTOYHBIX BOJ. TE€XHOIOTMYECKUE CXEMbI OYMCTKH CTOYHBIX BOJI C
IPUMEHEHHEM MEXaHUYECKUX METO/IOB.

40 | buonornyeckue MeETONbI 3alIUTHl CTOYHBIX BOJA. TEXHOJOTMYECKHE CXEMbl OYHUCTKH
CTOYHBIX BOJI C IPUMEHEHUEM 3TUX METOJIOB.

41 | Mexanuueckasi 00paboTKa TBepAbIX 0TX0A0B. JIpoOjeHne U n3MeIbYCHHUE.

42 | IlogzeMHOE 3aXOpOHEHHE MPOMBIIUICHHBIX CTOKOB. IlepepaboTka U yTUIM3anus OTXOJI0B
110 3aBOJICKHM TEXHOJIOTHSIM.

43 | YTunu3zanusi HOJTUMEPHBIX, 30JI0IIIAKOBBIX, PTYThCOAEPKAIIUX OTXOJIOB.

44 | AdpoOHas  crabwim3amuss H  aHa’poOHOEe  COpaXMBaHHWE  OCAJKOB.  MeTobl
KOHWIIMOHUPOBAHUS 0CAJTKOB CTOYHBIX BOJI.

45 | Knaccudukarus, coctaB U cBOHCTBa 0TX0A0B. OIleHKa KOTUYEeCTBa 00Pa30BaHUS TUIIOBBIX
OTXOJIOB IPOU3BOICTBA.

46 | OU3MKO-XMMUYECKHUE METOJbI OUYMCTKH CTOYHBIX BOJ (KOAryJsIusi, (DIOKYIISIUsS, HOHHBII
oOMeH). TexHoJoruueckasi cxema O4MCTKH CTOYHBIX BOJ] C IPUMEHEHHEM STUX METOJIOB.

47 | Karanutuueckuid ¥ (OTOKATATUTUYECKUNA METOJABI OYMCTKH Ta30B. TeXHOIOTHYECKHe
CXEMBI OYMCTKH Ta30B C IPUMEHEHHUEM ITHX METOJIOB.

48 | KoHnenmus TMOJIHOTO HCIOJIb30BaHUS ChIphs. Pa3paboTka HOBBIX MPHUPOJAOOXPAHHBIX
TEXHOJIOTMI ¥  OpraHu3anus TexHojormdecknx cxem. Co3maHue  3aMKHYTBHIX
MTPOU3BOJICTBEHHBIX.

49 | Cxema GopMHUpOBaHUS IKOJOTHUECKHX TPEOOBAHUN K MPOMBIIIEHHOW mpoaykuuu. Cxema
BO3JICHCTBUS TPAHCTIOPTHOT'O KOMITJICKCA HA OKPYKAIOIIYIO CPEy.

50 | ®u3UKO-XUMUYECKUE IMPOIECCHl MPU BO3JACUCTBHH IMPOMBINIICHHOCTH M TPaHCIOPTa Ha
OKPYKAIOIIYIO CPELy.

7.3.2. Kputepuu u HOPMbI OLEHKH
dopma
NpoBeIeHUs
Cemectp . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOYHOM
arrecTanuu
OTBEeT HAa TEOPETHYECCKUU MaTepuail I10
OJIHOMY U3 JBYX TEOPETHUUYECKUX BOIIPOCOB
«3a4TEHOY TIOJTHBIM, OTBETHI HA JIONOJHHUTEIbHBIC
3auer BONPOCHI M0 TEOPETHUECKOMY MaTepHany
4 (yctHO) JIOJKHBI OBITh OJIN3KUMU K TEOPUHU.
He otrBewaer HM Ha OOWH U3
«He 3auTcHOy | TEOPETHUECKHX  BOTIPOCOB, HE  MOXNET
OTBETUTh HHM Ha OJHH JOTMOJHUTEIHHBIN
BOIIPOC.
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8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToauYecKoe mocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P > AP 9BC
1 Tpupon T.E., Annentbu B.P., [TpomblnIIeHHAs KOOI Us yuebHoe rocodue 2020 3BC «IPRbooks»
I'upycora 2.B.
2 Jlykanun A. B. [Tpoueccnt 1 anmapatsl GUOTEXHONIOTHYECKOii ydeOHOoe mocooue 2017 3BC «IPRbooks»
OYHMCTKH CTOYHBIX BOJI
3 Armanckux 1.H., Hoxpun XuMu4ecKasi TeXHOJIOT U yHE0HO-METOMMNECKOe 2015 3BC «IPRbooks»
C.C., Hlapadyrnunos A.P. nocobue
4 ;H{:IIPOKOBa H.B., Cepmioxosa [TpoMbIlIeHHAS SKOJIOTHS yuebHoe rocodue 2019 OBC «JIanb»
Ky3pmuu B. B. [TpoMbINIIICHHAST DKOJIOTHS y4eOHOe 1Tocooue 2019 OBC «Jlanb»
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHUK, yuyeOHOe Ko.lmqecnio i
HAYYHOIi
Ne nocooue, yuedOHo-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBoK) T'ox w3nanus oudauorexe /
n/m MeTon4ecKoe nmocooue,
npaKTHKYM, 1p.) HaumeHnoBanue
P AP 9BC
! LIVa pes 10.B., Hapera C.A., [TpoMbIIIICHHAS SKOJIOTHS Aabopatopubiii 2016 OBC «Jlanb»
Bbyiimosa C.A., Tpoctun A.H. IPaKTHKYM
2 Urnarosa A.10. [TpomblnITIeHHAS 3KOJIOTHS yuebHOoe mocobue 2017 OBbC «Jlanb»
3 bapanos /I.A. Tporeccel u anmapatsi XUMHICCKOH yaeOHoe mocodue 2020 ObC «Jlanp»
TEXHOJIOTHH
H. A, Chrtru [TpoMmbITIeHHAS SKOJIOTHS: TIPAKTUKYM IS NPaKTUKYM ISt 2019 SEC JTatby
CTYJICHTOB CTYJICHTOB
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Ne
n/n

ABTOpBI, COCTABUTEJH

3arsaBue (3aroJioBOK)

Tun (yueOHMK, yueOHOE
nocooue, yuedoHo-
MeTOoaHYEeCKoe mocooue,
NMPaKTHKYM, Ap.)

T'on m3panus

KoaudecTBO B
HAYYHOMH
ouobauoTexe /
HaumMmeHnoBaHue
9BC

U. M. Ky3nernoga, X. 3.

O6urasg xumuyeckasd TexHoiorusd. OCHOBHBIE

Xapnammuan, B. I'. IBaHOB, COHLEIILIN IDOEKTHDOBANIS YIeOHUK 2019 ObC «Jlaab»

9. B. UnpkyHOB Heni P P
Hymbayckene A. B. [TpomblnIeHHAs 3KOJIOTHS ydaeOHoe mocobue 2018 9BbC «Jlanb»
[Tyrun K. T. TIpoMbIIIIeHHAS SKONOTUA. Y THISAIHA yaeOHOoe mocooue 2018 OBC «Jlanb»

KPYIIHOTOHHAKHBIX OTXOJ0B IIPOU3BOACTBA
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8.3. Ilepeuenb mpodgeccHoHATBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTemM

- American Journal of Engineering and Applied Sciences. Penensupyemsiii
KypHaJI - MyOJIMKYeT pe3yJbTaThl HMCCIEAOBAaHUNH B OOJACTH WMH)KEHEPHBIX HayK (MPUKIaJHAS
¢u3uka U MpUKIATHAs MaTeMaTHKa, aBTOMAaTHU3allus M YIOpPaBJICHHE, XUMHUYECKash TEXHOJIOTHS,
KOMIIBIOTEpPHAsl TEXHUKA, MH()OPMATHKY, WHKEHEPHbIE JaHHbIE U pa3paboTKa MPOrpaMMHOTO
o0OecrieyeHus, SKOJOTMYECKass WH)XKEHEPHUS, JJIEKTPOTEXHUKA, IPOMBIIUICHHAs WHYKEHEPHUs,
nH(OpPMaLMOHHBIE TEXHOJOTUH M MH(OpPMATHKA, MaTepHAIOBEICHNE, U3MEPEHUE U METPOJIOTHUS,
MAIIMHOCTPOCHHE,  MEIHMIMHCKas  (u3MKa,  DHEpPreTuka,  o0paboTKa  CHTHAJIOB U
TeleKoMMyHHKaruu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. >ypuan mnpenocraBisier CBOOOIHBIH JOCTYNl K
HAYYHBIM MYOJUKAIUsIM 1O CICIYIOIIUM TeMaM: HHXXCHEpHbIE, (U3NYECKHEe, MaTeMaTHUECKUE
Hayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
NPEJCTaBIsIeT CTaTbU C pPE3yJbTaTaMU HAYYHBIX HCCIICAOBAHMA B 00JACTH WH)KEHEPHBIX HAyK
(MaTeMaTukKa,  OJEKTPOTEXHHUKA,  MAIIMHOCTPOCHHUE,  HSHEPreTuka, aBTOMOOMIIECTPOEHUE,
OnoxumuyecKas UH)XEHepus, CTpOUTENbHAs MHXXEHEepUs u T.J.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KoTOpbIii 0OecredrBaeT JOCTYI K MOJHOTEKCTOBBIM 3JICKTPOHHBIM
JKypHaJIaM IIpe/IHa3HaueH JJIs IOUCKa 110 Ha3BaHUIO cTaTh (KypHana) wiu 1o reMe. DOAJ craBur
[[EIbI0 BCECTOPOHHEE OCBEUICHHE HAay4YHON MEePUOIMKH, HAXOISAIIEWcs B OTKPBITOM OCTYyNE U
UCIOJIb3YIOIIEH OIpeieeHHbIE MEphl, apaHTUPYIOLIUE JIOCTOMHOE KAauyeCTBO HMX COACpPKAHMS:
https://doaj.org/

8.4. [lepeyenb NporpaMMHOro obecrnevdeHust

Ne Hanvenosamme IO PexBU3UTEI IlOI“OB?pa
n/n (nata, HOMep, CPOK AEeHCTBHUA)
Windows: noroBop Ne 757 ot 04.07.2018, cpok
1 WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIefcTBUS — 6ECCPOUHO

Office Standard:
2 | Office Stdandard 2013 Russian OLP NL
AcademicEdition

norosop Ne 690 ot 19.05.2015, cpok
JefcTBUS — 6eCCPOUHO

Mirapolis Human Capital Management JIMIIEH3UOHHBIH oroBop Ne 234/10/21-K
ot 19.10.2021, cpok aeicTBust — 10

01.03.2022

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JUCHUIINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB ISl IPOBEACHUS
NPAKTHYECKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeIIeHUH VISl CAMOCTOATEIbHOMI
padoThl 00y4yaommxcs (HoMep ayAUTOPUN)

Ne

u/n ITepeyeHb 0CHOBHOTO 000pYyAOBAHMA

Jlabopatopus «IIporeccsl u anmapaTsl
3aIUThI OKPYXKAIOIICH cpelbly. YueOHas
AyauTopus IJisl MPOBCACHU A 3aHSITHU

Croiibl y4eHHYECKHE MOHOOJIOKH, CTOJIbI,
CTyJbsl, JOCKa ayAauTopHass (MesoBas),
MIPOEKTOpP, HOYTOYK, SKpaH MEpPEeHOCHOM,
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http://thescipub.com/journals/ajeas
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
I/l | NMPaKTHYeCKHUX U JJA00PAaTOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTOpus AJis | yCTAHOBKA TEXHOJIOTMYECKOro KOMILIEKCa,
KypPCOBOTO TIPOCKTUPOBAHUS (BBITOTHECHUSI [IO3BOJISAIONIAs CHU3UTH PACIPOCTPAHEHUE
KYPCOBBIX pa0oT). YueOHast ayquTOpHs s a’poJIUCIIEPCHOMN CUCTEMBbI B
IIPOBEICHUS TPYIIIOBBIX M UHIMBUIYaJIbHBIX | IPOCTPAHCTBE., YCTAHOBKA, IIO3BOJIAIOIIAS
KOHCYJIbTAlli YueOHast ayTuTopus 1Jist €O3aTh a3POAMHAMHYECKYIO TATY
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOIS U
IIPOMEXYTOUHOM arrectanuu (A-409)
KommbrorepHsrii kinacc. YueOHnas aynutopust | CTossl YYCHUYECKHE, CTYJIbS
JUIS IPOBEJICHUS 3aHATUH JIEKIIMOHHOTO TUIA. | YYEHUUYECKUE, J0CKa ayJIMTOpHAas
VYyeOHast ayuTopus AJisl IPOBEICHUS (menoBas), [1K, IPOEKTOp, IKpaH
3aHSATUNA CEMUHAPCKOro TUMa. Y4eOHas NEPEHOCHOMW, pabouuii CTOJ, MMCEMEHHBII
ayTUTOPUS JJIsl IPOBEJCHUS 1a00PATOPHBIX YIJI0BOM CTOJ, MPENO/IaBaT. CTOM.
5 pabot. YuebHast ayquTOpus AJIsi KypCOBOTO
MIPOEKTUPOBAHHUS (BBITIOTHEHHS KYPCOBBIX
paboT). YueOHast ayTuTOpust I IPOBEICHUS
TPYNIOBBIX U UHAUBHUIYaTIbHBIX
KOHCYNbTAIMi YueOHas ayAuTOpus st
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOIS U
IPOMEXYTOUHOM arrectanuu (A-415)
JlaGoparopus «Bricokomornekynspabie | CToabl J1a00paTOpHBIE OCTPOBHBIE, CTOJIBI
COEIUHEHUs». YueOHass ayauTopus Uid | JaOOpaTOpHbIE  NPUCTEHHBIE, CTOJIBI
MPOBEJICHUSI 3aHATHI CEMHUHApPCKOTO THUIMA. | JIabopaTopHble; MKad BBITSHKHOW; HIKad
VYyebnas  aymutopuss Uit KypcoBoro | BeITsbkHOM 150011IB, Becw ananutuueckue
MIPOEKTUPOBaHUs (BBINONHEHUs KypcoBbIX | BJIP200, cymmneHbiil mkad Snol 58/350,
pabot). YuebHast ayquTopust JJisi TPOBEACHUS | CTOJI BHOPOYCTONYHUBEIH, CTOJ
TPYIIOBBIX u MHAVBUAYAJIbHBIX | MMCbMEHHBIM, MIKa(bl /Ui XUM.pEaTUBOB,
3 | koHCynbTanMid. YueOHas ayauTopus s | TymMOa Ui HOCYIbl U XHM.PEaKTHBOB,
MIPOBEJCHUS 3aHATUNA TEKYIIEro KOHTPOJIS U | XOJOAUIBHUK «Opck», perynsrop
POMEXyTOUHOM aTTecTanuu (A-220) HaIpsHKEHUs bI12100, MarHuTHas
Memanka MMO2, tepmoctar UTU4,
aBTOKJIAB, IIOJINMEPU3ATOP, IITaTUB
1ab0paToOpHBIH, JI0CKa ayJuTOpHAas
TPEXCEKIIMOHHas, TabypeTsl
71ab0opaTopHbIe, XUMUYECKasl TOCya
4 ITomemienne g camocTosATeNbHOW paboThl | CTONBI, CTYIbS, KOMIIBIOTEPHI

(T-401)
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