MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUH rOCYIapCTBEHHBI YHUBEPCUTET)

b1.B./IB.01.01

(uHOeKc OuCyuniuHbol)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

IIpoMblnIeHHASI IKOJIOTHSI B XUMUY€ECKON TEXHOJIOTUH

(HaumeHo8aHUe OUCYUNIUHBL)

10 HATPABJICHUIO TIOJTOTOBKU
04.06.01 Xumunueckue HayKu

HaNpaBJICHHOCTH (IPOdITB)
Kuneruka n karanus

dopma o0ydeHHUs: OUHAs
I'ox mabopa: 2020
O6mmas Tpynoemkocts: 3 3E

Pacnpe)le.ﬂe}me YacCoB JUCHUIIMHBI IO CeEMECTpaM

Cemectp 8
®opma KOHTPOJISA 3auer Hroro

Bun 3ansaruit
Jlexuun 4 4
JlaboparopHsble 4 4
IIpakTrnueckue
PykoBOJICTBO: KypcoBbie paboThl (ipoekTsi) / PI'P
IIpomexxyTouHast arrecTanus
KonTakTHas pabora 8 8
CamocTosTeapHas padora 100 100
KoHnTpons
Hroro 108 108
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«XUMHUECKasi TEXHOJIOTHS U pecypcocOepekeHre»

(mpotokoin 3acemanus Ne 2 ot «19» centsaops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOEHMS NUCIHMILIMHBI — TOBBIIMIEHUE YPOBHS MPOQPECCHOHATBHON KOMIIETCHIIUU
00y4aroIuxcsl MOCPEACTBOM OCBOEHUS TEOPETUYECKHUX M MPAKTHUYECKUX OCHOB IPOMBIIIICHHOM
9KOJIOTUU U COBPEMEHHBIX XUMUYECKUX TEXHOJIOTUH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TMPAKTUKH, HA OCBOCHUU KOTOPBIX OasupyeTcsl NaHHas TUCITUILIMHA!
«Metoauka  TIOCTAaHOBKM W TPOBEACHUS  dKcnepuMmeHTa», «CHUCTEMHBIM  IMOAXOA B
JUCCEPTAIMOHHOM UCCIIEIOBAaHUN.

JIMCIUTITMHBI U TIPAKTHUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOW JNUCIMIUIMHBI HEOOXOIUMO Kak
npeamectBytomee:  «Hayuno-uccnenoBarenbckass — AesTenbHOCThY, «lloaroroBka  Hay4HO-
KBaJTM(DUKAIIMOHHOM paboThI (IUccepTaluy) Ha COMCKAaHUE YYCHON CTeTIeHH KaHIuIaTa HayK.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopMmupyembie u
pMupy NHaukaTopbl 10CTHKEHUS

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

ITK-1 — crmocoOHOCTE - 3HaTh:

OpPUEHTUPOBATHCS B - TIPUHIIATIBI 9KOJIOIM3aIMH
MIOJTHOM CIIEKTPE HAYYHBIX IIPOMBIITUICHHBIX TEXHOIOTHH,
npo0emM TEXHOJIOTHH OCHOBHBIX
npodeccuoHanbHOM MPOMBIIIJICHHBIX POU3BOJICTB;
obnact - COBpPEMCHHBIC METOJIbI CHIDKEHUS

HETaTUBHON HAarpy3Kd Ha BO3IYyX
atMocdepsl, TPUPOAHBIE OaCCEHHBI,
autochepy.

YMeTs:

- TPUMEHATH  CHOCOOBI  3alTUTHI
BO3JIYIITHOTO, BOJHOTO 0OacCelHOB H
MOYBBI OT TEXHOTEHHOTO BIUSHUS;

- TPOBOJUTH  JKCIEPUMEHTHI U
UCIIBITaHUS, o0pabaTsIBaTh u
aQHAJIM3UPOBATh  PE3YJbTATHl  MPHU
OCYLIECTBJIEHUN MEPONPUITHI 1O
CHIDKEHHIO BBIOPOCOB U COpOCOB B
BO3JTYIIIHBIA U BOJHBIN OaCCEHHBI.
Bmaners:

- HaBBIKAMH  pacueTa  BaJIOBBIX
BBIOPOCOB 3arpsi3HSIONINX BEIIECTB B
aTMocdepy;

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

— HaBBIKAMHM CHCTEMHOTO aHaJlM3a

3



®opmMupyembie U

NHaukaTopbl 10CTHKEHUS

KOHTPOJIUpYeMble KOMITeTeH i I[InanupyemMble pe3yJbTaThl
KOMIIeTeHIM U o0yueHust
(Ko 1 HAUMEHOBAHME)
(Ko 1 HAMMEHOBaHUE)
pe3yNbTaToB MOHHMTOpPUHTA
OKPYKaIOILIE CpeIbl.
[1K-2 — ctoco6HOCTh K - 3HaTh:
pa3paboTke yueOHo- - TpeOOBaHHUS, TMPEABABIIEMBbIE K
METOIUYECKON HOBBIM MaTepuajaM U HU3JeIHUsIM U3
JIOKYMEHTAIUH JIJIst HUX, METOTUKU MOJTy4eHUS
peanuzanuu yueOHoro MaTepUaoB.
mporecca B 00J1acTu YMeTs:
XUMHUH U CMEXKHBIX HAYK - TpeOOBaHUS, TMPEABABISIEMbIE K
HOBBIM MaTepuajaM W HU3JCIHsIM W3
HUX, METOIUKU MOJTy4eHUs
MaTEePUAJIOB.
Bnaners:
- HaBblkamMu cOopa, 00paboOTKH,
aHaim3a u CHUCTEeMaTH3alluu
UHPOPMAIIMK O  TEXHOJOTHYCCKHX

Imponeccax MnoJIyuCHUus
MEPCICKTUBHBIX MaTcpualioB u
IMPOU3BOJCTBA H3  HHUX I/I3I[6J'II/II71;
YUYUThIBAsA IIOCICACTBUA JJIA
O6H.I€CTB&, 9KOHOMHMKH H 3KOJOI'NH.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Mopyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Monayib 1.
[IpombIlIIeHHAs
DKOJIOTHS B
XUMHYECKOM
TEXHOJIOTHH

Jlexnma Ne 1

OCHOBOIIOJATAOIINE ONPEICIICHHS U
MIPUHIIHAITEI IIPOMBIIIUICHHOW SKOJIOTHH
B XMMUYECKON TEXHOJIOTHH.
OCHOBHBIE 3arpsI3HAIONINE BEIIECTBA
B BBIOpOCax u copocax
MIPOMBIIIJICHHBIX MPEAPUATHI
XHUMHUHU B HEPTCXUMHU

JlaGopaTopHas
pabora Nel

HccnenoBanue mpood BOJIbI pa3IMYHbIX
IMPOU3BOACTB, UCIIOJIB3YIOIIUX
cyJibdarcoaepKaliue MaTepuaibl s
BI)I60pa MCTOHOB OYUCTKH IICPEA
cOpocoM ee B MPUPOAHBIEC BOIOEMEI

Otuét no
nabopaTopHOH
pabote Ne 1

CamocTosTenpHas
paborta Nel

Knaccudukaius uCTOYHHUKOB
AHTPOIOTE€HHOTO 3arpsSI3HEHUS
OKPYKaroIleH Cpeibl XUMUUECKON
MPOMBIIUIEHHOCTH

50




Mopyas (pa3aen)

Bun
y4eOHoi1 padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nbem,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

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

Jlexnusa Ne 2

OcCHOBHBIE HMCTOYHUKH-3aTrPS3HUTEIH
u 3arpsI3HSIONINE BEIIECTBA
atMocepHoro  Boszayxa.  OOmras
XapaKTepUCTUKA W  KiIaccU(UKAIHs
METOJIOB OYUCTKH U MepepaboTKu
OTXOJISIIUX Ta30B.
[TpierazoouncTHbIC yCTPOICTBA,
CXeMBl ¥ TPUHIUI WX pabOTHL
Knaccudukanusa crounsix Bopg (CB)
Mo coJepkaHuio npumeceit. Ouncrka
u MOBTOPHOE UCIOJB30BaHUE
TEXHUYECKOU BOJBI "
MPOMBIIIJICHHBIX CTOKOB. OCHOBHBIE
Mmeroasl ourctku CB

CamocTosTenbHas
pabota Ne 2

MoHuTOpUHI 00pa3oBaHUs OTXOJOB
IIPOU3BO/JICTBA. Obpamienue c
0TXO0JaMH HPOU3BOJICTBA,
HUCIIO0JIB30BaHHUEC BTOPHUYHBIX
MaTepHaJIbHBIX PECYPCOB

50

JlaGoparopHast
padora Nel

Ompenenenne  BIAUSHUS — XJIOPU-
WOHOB COJICpXAIUXCS B BOJIE HA
OMOIIEeHO3 TPHUPOAHBIX OacceitHOB.
BriGbop MeTOZOB  BOCCTaHOBJICHHSI
MPUPOJIHBIX BOJ

Otuer no
nabopaTtopHoit
pabote Ne 2

Hroro:

108




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

HpI/I pealin3alnun yqe6H0ro KypCa AUCHUIINIMHBI HCIIOJIB3YIOTCA TCXHOJIOTHA
TPaJAMIIMOHHOTO 00YUYEHUs, BKIFOYAIONIAs JIEKIIMHA ¥ TIPAKTUIECKUE PaOOThI, KOTOPHIC
npearnojgararoT mocjIca0BaTCJIbHOC U3JIOKCHUEC MaTCpralia IPCroJaBaTcIICM. HGKHI/IH
IPOBOAUTCA C d3JIEMEHTaMHM JIucKyccuu. JlaGopaTopHas paboTa mpemycMaTpuBaeT
BBITIOJTHEHHE 3a/1aHul, 00CYXICHHUE PE3yIbTAaTOB JEATEIbHOCTH.

6. Meronuyeckue yKa3aHUs M0 OCBOEHUIO JUCHHILIHHBI

ITpu ocBoeHMM TEeMbI HEOOXOMMO:

. U3y4uTh Yy4eOHbI Marepuan no aucuuiuinHe «lIpomblnuieHHass sKosorus B
XMMHUYECKON TEXHOJIOTUH», WCIOJIb30BAB JIGKIMOHHBIM Marepual M Marepuain OHOIMOTeYHOro
(doHa 110 TaHHOH TeMaTHKe;

. AKLIEHTUPOBATh BHHMAHUE HAa M3yYEHUU OCHOBHBIX HalpaBJIEHUI MPOMBIILIEHHON
9KOJIOTUH, BUJIOB SKOCUCTEM, METO/I0B 1 ITPOLIECCOB 3AILUTHI OKPYKAIOIIEH Cpebl.

MeTtoauyeckue peKOMEHAAlNUU K BHIIIOJHEHUIO CAMOCTOSITENILHON pabOThI:

1. M3yueHue TeopeTHUECKOro marepuaia IO H3ydyaeMOH TeMe, M3JI0)KEHHOro B y4eOHO-
METOAMYECKOM TIOCOOUH.

2. Borpocsl 111 caMOCTOSTENIbHON PabOThI CTYAEHTOB!

2.1. HcrouHuku 3arpsi3HEHHs aTMOC(EpPHOTO BO3AyXa B 3aBUCHMOCTH OT BHJA
IPOMBIIIJICHHOCTH.

2.2. Tlpouemypa OIEHKH BO3ACUCTBUS HAaMEUaeMOW XO3SMCTBEHHOW JesITeIHHOCTH Ha
OKPY’KaIOULIYIO Cpeay.

2.3. Cucrema SKOJIOTHYECKOTO KOHTPOJIS.

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

2.5. OcHOBHBIE METOABI OYUCTKHA CTOYHBIX BOJI.

3. IloaroroBka K ayIUTOPHBIM 3aHATUAM (J1aOOpPAaTOPHBIM pPabOTaM) U BBINOJIHEHUE
COOTBETCTBYIOIIUX 3aJaHUM.

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

5. IloaroroBka cooOlIeHUH, JOKIA0B, BBICTYIJICHUH HAa CEMHUHApCKUX U MPAKTUYECKUX,
71a00paTOPHBIX 3aHATUSX, TOAOOP JTUTEPATYPHI MO TUCHUIUIMHAPHBIM ITPpoOieMaM.

6. JlabopaTopHas paboTa ¢ pelieHHeM MPUKIAAHBIX, PACUETHBIX M CUTYallMOHHBIX 3ajad,
00CyXJIeHUE Pe3yNbTaTOB AEATEIbHOCTH.

7. IloaroToBKa OTYETOB M0 JJAOOPATOPHBIM pabOTaM:

7.1. TlpenocraBieHre OT4YeTa B JIEKTPOHHOM BHUJE C Ha3zBaHueM (aiina, Hanmpumep JPTO-
1501 TTP1_MBanoB M.M. B COOTBETCTBHE C BApUAHTOM M TPEOOBAHUSAMH K CO/AEPIKAHUIO OTYETA.

7.2. Ilpu cmade oTyeTa CTYICHT JOJDKEH OTBETHTh HAa BOMPOCHI MPETOIABATENS MO TEMe
nabopaTopHOil paboTe B ycTHOW (QopMe, HUCHONB3Ys OTYET MO JabopaTopHOil pabore.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

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

7.2. TunoBblie 3alaHusl WJIN UHBIC MaTepUuaJibl, He()ﬁXO}IHMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1 Oryer 110 J1abopaTopHOU padboTe

(HaumeHOBaHUE OYEeHOUHO20 CpedcmBa)

TunoBoi npuMep 3a1aHusA

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

Heab pa6oThl: U3y4UTh METOII METOJOB OUUCTKU OT CyJb(aTcoiepkKaliux KOMIIOHEHTOB
nepes cOpocoM ee B MPUPOAHBIE BOJIOEMBI.

3aganmue: onpenenuTs Cynb(arcoepKamue KOMIIOHEHTHI B OIBITHBIX 00pa3iax.

PeaxTuBbl: Xnopua Oapusi, OopHas KHCIOTa, JUCTHIUITMPOBAHHAS BOJA, TTUIEPUH, COJISTHAS
KHCJIOTA (KOHIL.).

CpencrBa usmepenuii: dortomerp (CrnektpodoTomeTp), Bechbl ITabOpaTOpHbIE, KOIOBI
MepHbIe BMecTuMOocThIo 100, 50, 25 M, TIUIIeTKH rpajyupOBaHHBIE.

BcenomorartesbHble yerpoiictBa m matepuanabi: Konbsl BMectumoctsio 25, 100, 500,
1000 cm®, (GUIBTPBI «CUHSIS JIEHTA», BOPOHKH J1a0OpaTOPHBIE, CTEKIISIHHbIE TAJIOUKH, JIOTIATKHU.

AJITOPUTM BbINOJTHEHUS 32JaHUS

1. O3HaKOMHUTBHCSI C TEOPETHUECKOM YaCThIO JTA0OPAaTOPHOU PabOTHI.

2. U3yunTh conepkaHue 1a00opaTopHOi pabOoThI.

3. BemonHuTh X014 1a00paTopHOil paboTHI.

4. ITpoBecTr aHAIU3 PE3yJIbTATOB PAOOTHI U CIIEJIaTh BHIBOJIBI.

MaccoByto KOHIIEHTPAIUIO CyIb(}aTa BEIYUCISIOT 110 hopmyre 1:

X=1000-Q/V 1)

rae X - MaccoBasi KOHIICHTpaIUsl Cyib(haT-uoOHOB B TIPOOE, MI/ M,
Q - cozepxaHue Cyiab(paT-WOHOB B AaJUKBOTHOM NOpPHMU MpOOBI, HaiJIeHHOE MO
rpagyupoBOYHOMY IpaduKy, MT;
V - 00beM aTMKBOTHOW MOPIIMH MPOOBI, e,
5. [ToArOTOBUTH M MPENICTABUTH OTYET MO JAOOpaTOpHOI padoTe.

Tembl NMCbMEHHBIX PadOT
[TuceMeHHBIE PabOTHI y4eOHBIM TUIAHOM HE MPETYCMOTPEHBI.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

AJTOpUTM BBINOJHEHHSI MPAKTUYECKOTO 3a/1aHUS:

1. I3yuuth TeOpeTHUeCKUil MaTepual.

2. TloctpouTh TpaayrpoBOYHBIA TrpaduK Ha coaep)kaHHe CyJIb(aT-MOHOB B CTaHAAPTHOM
oOpasiie.

3. Onpenenuth cyib(harcoaepkame KOMIIOHEHTHI B ONBITHBIX 00pa3iiax.



4. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

1) Hopmupoanue cOpocos.

2) [Monsrus ITJIC.

3) OCHOBHBIE METO[bl OUUCTKU CTOYHBIX BO/I.

4) Metoabl MEXaHUYECKON OUUCTKH.

5) MeToapl XUMUYECKON ¥ (PU3UKO-XUMHYECKOU OYMCTKH.

6) MeTo1pI OMOIOrMYECKON OUUCTKU CTOYHBIX BOJI.

7) OumncTKa CTOYHBIX BOJ C AKTUBHBIM HJIOM.

8) Abspotenku. [IpuHimner paboThI.

9) [Tyt coBepIIEeHCTBOBAHUS CUCTEM a3pOOHOM OYMCTKU CTOYHBIX BOJI.12

10)  AnadpoOHas OMOJIOTMYECKasi OYUCTKA CTOYHBIX BOJI.

11)  AwnadpoOHBIC peaKTOPHI HOBOT'O ITOKOJIEHHS.

12)  OuuctHble cooOpyXeHUs. TEXHOJIOTHYECKHE CXEMbl MHOTOCTAJAMHHON OYHUCTKU
CTOYHBIX BO/I.

13)  DKO-NPOMBINLICHHBIN KOMILICKC. 3a/1a41, IPUHIUITBI OPraHU3aIuu

14) Bonoo6potaeie mukibl. Haznauenue. CriocoObI 3aIUTHI.

15)  [Ipumenenus 0OABOK JUIS 3aIIUTHI 00OPYIOBAHHSI.

5. [ToaroToBUTH OTYET 110 JIAOOPATOPHOM padoTe.

6. ®opma oTyera 1o 1a6OpaTOpHOI padoTe

Howmep u Ha3zBanue abopaTopHoii paboTh

Ilens n 3amaun

TeOpCTI/I‘leCKaH 4acCTb pa6OTLI

PeaxTuBbl, 000pynoBaHue, MaTepraIbl

XoJ paboThl

Pe3ynbrarel pacueToB U HaOMIOACHUI

BriBoab! o pabote

Kpurepum ounenku:

«3aYTEHO» — OTYET MO JIAOOPATOPHOU paboTe BBHIMOJHEH B IMOJHOM 00bEME B COOTBETCTBHE
¢ TpeOOBaHMSIMH, yKa3aHHBIMU B Yy4eOHO-MeToguueckoM mnocoOuu. CTyleHT OTBedaeT Ha JBa
3aJJaHHBIX BOIIPOCA 110 TeMeE JIAOOPATOPHOU PabOTHI.

«HE 3a4YTeHO» — OTYET Mo JabopaTopHOoW pabore BkiItouaer MeHee 50 % oT Tpedyemoro
o0beMa MJIM OTCYTCTBYET, WIIM TPU HAJIMYUKM OTYETA CTYACHT HEe OTBEYAeT HMU Ha OJUH BOIPOC IO
TeMe BBIIOJHEHHON paboThI.



7.3.01eHOYHbIE CpeacTBa VI NMPOMEKYTOYHOH ATTECTAIlMM IO HMTOraM OCBOCHUS

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 8

Ne Bormpocst

n/m

1 Urto noHnMaroT 1oJ] pedIieKTOpHbIM eicTBHeM? Pe30pOTUBHBIM AelicTBUEM?

2 Uto takoe U3A? Kak oH paccunthiBaeTcsi?

3 Uro Takoe KOMIUIEKCHBIM IOKa3zaTeiab 3arpssHeHus atmochepHoro Bozayxa? Kak on
onpenensiercs?

4 [lpr KakuX 3HAYEHHSX KOMIUIEKCHOTO ITOKAa3aTells 3arpsi3HeHHs aTMoc(epHOro Bo3myxa
TEPPUTOPUU OTHOCAT K 30HAM YpEe3BbIUAWHOM 3KoJornuecko cutyauuu? K 30Ham
HKOJIOTMYECKOT0 OeCTBUS?

5 Uto Takoe orxoasl mpousBoacTBa? Kak MOXHO KilacCU(PUIIUPOBATH OTXO/bI MPOU3BOJICTBA
C TOYKH 3pEHHS MX BO3JEHCTBHsI HA OMOTY?

6 | Uro Takoe «dKojoruzanus TexHocheps»? KakoBbl OCHOBHBIC HAIIPABICHHS YKOJIOTH3AIHH
TexHochepnl?

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

8 ["pagauusi KpUTEpUEB MPOMBIIIJIEHHOIO TEXHOT'€HE3a.

9 MecTo TEXHOT€HHOT0 Kpyroo0opoTa BelIecTB B OMOreOXMMHYECKOM KPyroooopore.

10 | Kak u3MeHsieTcsi SHTPOIUS IPU CKUTAHUU YIIISl U IpH PoTOCUHTE3E?

11 | B yem cyTh KOHIIENIMU O€30TXOAHBIX WJIM YUCTHIX TPOU3BOJICTB?

12 | KakoBbl OCHOBHBIE ITyTH YMEHbILIEHHsI 00beMa BEIOPOCOB B aTMOC(hEpy TMOKCHIA CEpbI?

13 | KakoBbl OCHOBHBIE IIUKIMYECKUE METOABI OUYMCTKH OTXOASIIUX ra30B OT JUOKCHAA CEPBI U
KaKOBbI MX JJOCTOMHCTBA U HEJOCTATKHU?

14 | KakoBbl OCHOBHBIE HCTOUHUKH 3arpsi3HEHUS BO3AYXA; UX PaHKUPOBaHUE?

15 | KakoBbl OCHOBHBIE METOJ/IbI OUMCTKU ra30B OT BPEIHBIX YACTHI] U adpO30JIEH M HAa KaKUX
MPUHIIMTIAX OHU Oa3upyroTces?

16 | KakoBbl OCHOBHBIE 3KOJOTO-?KOHOMHUYECKHE IOCIEACTBUS 3arps3HEHHUs aTMOC(epsl
JUOKCHJIOM CEpPbI U OKCUAAMHM a30Ta?

17 | KakoBa TeHEHIMS 3arpsi3HEHUsI aTMOC(epbl OKCHJIAMH a30Ta?

18 | KakoBbl OCHOBHbIE METO/Ibl YMEHBILIEHHUS] MACIITA00B 3arpsi3HEHHs] OKCUI0M a30Ta?

19 | KakoBbl OCHOBHBIE METOJIbI OYUCTKH OTXOSIIMX Ta30B OT OKCHJIOB a30Ta M UX (U3UKO-
XUMHUYECKoe 000CHOBaHuUE?

20 | KakoBbl OCHOBHBIE METOJIbI OYHCTKH (PTOP- U XJIOPCOAEPIKAIIMX ra30B U UX 000CHOBaHHE?

21 | KakoBpl OCHOBHBIE METOJbl OYMCTKM OTXOJSALIMX Tra3oB OT MOHOOKCHJA yIJepoaa H
OPraHNYEeCKUX COCTMHEHUN?

22 | KakoBel Benmnuusbl BIIK nuTheBOM BOJBI M CyMMapHas KOHILIEHTpalMsl COJed B HEHM 1o
I'OCTy?

23 | C yero HauMHaeTcs pa3pabOoTKa 3aMKHYThIX BOJOOOOPOTHBIX cUCTEM?

24 | KakoBa npupopa a3poOHONH OMOXUMHUUIECKOW OYHCTKH BOJIBI?

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

26 | IIpoaHann3upoBaTh OCHOBHbIE MEMOPAHHbBIE METOAbl OYUCTKU CTOYHBIX BOJI.

27 | KakoBBI HEJTOCTATKH Mporiecca 00paTHOro ocMoca?

28 | Uto Takoe BTOPUUYHBIE SHEPTETUUECKUE PECYPCHI M KaK OHM UCIOJIB3YIOTCS?

29 | KakoBa cuctema cbopa 1 nepepaboTKH MPOMBIIUIEHHBIX OTX010B7

30 | KakoBa cucrema cbopa U nepepaboTKH TBEPAbIX KOMMYHAJIbHBIX OTX0JI0B?

31 | Kakas u3 mpobieM mpu mepepaboTKe W 00€3BPEKHUBAHUIO OBITOBBIX OTXOJOB SIBIISICTCS

HanOoJee CI0XKHOI?
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32 | OcHOBHBIE MPOOJIEMBbl U MYTH MX pelleHust npu opranuzauuu 6e3otxoaHbix 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 MCIOIb3YyeTCs MPH 00€3BPEIKUBAHUN TOKCHYHBIX OTXOJI0B
1 nouemy?

35 | KakoBbl OCHOBHbIE TpeOOBaHUS K MOJIUIOHAM ISl 3aXOPOHEHUS TOKCUYHBIX BEIIECTB U MyTH
UX peaju3auuu?

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

37 | 3aMKHYyTBIC Ta30000pOTHBIC MUK [[pHHIMIIIATIEHBIC CXEMBI CYIIMIIBHBIX allapaToB.

38 | Cuctembl BojoobOecriedeHHs] ¥ BOAOOTBEICHUS MPOMBIIUICHHBIX MPEINPUITHHA. Y CIOBUS
npuéMa MPOMBIIIJICHHBIX CTOYHBIX BOJ.

39 | Mexanu4veckasi OYMCTKA CTOYHBIX BOJ. TE€XHOJIOTUYECKHE CXEMbl OYMCTKH CTOYHBIX BOJI C
PUMEHEHUEM MEXaHUYECKUX METOJIOB.

40 | buonornyeckue METONBI 3aIMUTHl CTOYHBIX BOJA. TEXHOJOTMYECKHE CXEMbl OYHUCTKH
CTOYHBIX BOJI C IPUMEHEHUEM ITUX METOJIOB.

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

42 | IlogzeMHOE 3aXOpOHEHHE MPOMBIIUICHHBIX CTOKOB. [lepepaboTka U yTUIM3aIUsl OTXOJOB
110 3aBOJICKHM TEXHOJIOTHSIM.

43 | YTunu3zanusi HOJTUMEPHBIX, 30JI0IIUIAKOBBIX, PTYThCOAEPKAIIUX OTXOJIOB.

44 | AspobOnass  ctabunu3anus W aHadpoOHoe  cOpakuBaHHME  OCAAKOB.  MeToJbl
KOHWIIMOHUPOBAHUS 0CAJIKOB CTOYHBIX BOJI.

45 | Knaccudukarus, coctaB U cBoiMCTBa 0TX0A0B. OlleHKa KOJIMYeCTBa 00pa30BaHUs THUIIOBBIX
OTXOJIOB IPOU3BOICTBA.

46 | OU3MKO-XMMUYECKHUE METOJbI OUYMCTKH CTOYHBIX BOJ (KOATYJSIIUs, (DIOKYIISIIUS, NOHHBII
oOMeH). TexHOJOrHYeCcKasi cCXeMa OYMCTKH CTOYHBIX BOJ] C MPUMEHEHHUEM ITHX METOJIOB.

47 | Karanutnueckudd ¥ (OTOKATATUTUYECKUNA METOJbl OYMCTKH Ta30B. TeXHOIOTHYECKHE
CXEMBI OYMCTKH Ta30B C IPUMEHEHUEM 3THX METOJIOB.

48 | KoHnenmus TMOJHOTO HCIOJIb30BaHUS ChIphs. Pa3paboTka HOBBIX MPHPOJAOOXPAHHBIX
TEXHOJOTHMI ¥  oOpraHu3anus TexHojormdeckux cxem. Co3gaHWe  3aMKHYTBIX
MTPOU3BOJICTBEHHBIX.

49 | Cxema GopMHpOBaHUS IKOJOTHUECKUX TPEOOBAHUN K MPOMBIIIEHHOW mpoaykiuuu. Cxema
BO3JICUCTBHS TPAHCTIOPTHOTO KOMIIJIEKCA HA OKPY>KAIOIIYIO CPEy.

50 | ®u3UKO-XUMUYECKUE IMPOIECCHl MPU BO3JACUCTBHH IMPOMBIIIICHHOCTH M TPAHCIIOPTa Ha
OKPYXKAIOIIYIO Cpeny.

7.3.2. Kputepuu u HOPMbI OLEHKH
dopma
NnpoBeIeHUs
Cemectp . Kpurepun u HOpMBbI OLIEHKH
MPOMEKYTOYHOM
aTrecTanuu
Otser Ha TEOPETHYECKUI
MaTepuag MO OJHOMY U3 JBYX
TEOPETUICCKHUX BOIIPOCOB
TIOJTHBIH OTBETHI Ha
3ager «3a4TEHO» ’
JIOTIOTHUTEIBHBIE  BOMPOCH  TI0
8 (ycTHO)
TEOPETUICCKOMY MaTepuany
JNOJKHBI ~ OBITh  ONM3KUMHU K
TEOpUH.
He orTBewaer HM Ha oOIuH U3
«HE 3aYTEHO»
TEOPETUYECKNX BOMPOCOB, HE
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Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

JIONIOJIHUTEIBHBIN BOIIPOC.

MOXET OTBCTUThP HH Ha OIHH
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8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA IUTEpPATYpa

Tun (yueOHUK, ydeOHOE

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBok) I'ox n3panus ounoanorexe /
n/n MeToauYecKoe mocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P > AP 9BC
1 Tpupon T.E., Annientbu B.P., [TpoMblilIeHHAS YKOJIOTHS yuebHoe rocodue 2017 3BC «IPRbooks»
I'upycora 2.B.
2 Jlykanun A. B. [Tpoueccnt 1 anmapatsi GUOTEXHONIOTHYECKOii ydeOHOoe mocooue 2017 3BC «IPRbooks»
OYHMCTKH CTOYHBIX BOJI
3 | Armanciux MLH., Hoxpun XuMHUYECKask TEXHOJIOTUS A 2015 3BC «IPRbooks»
C.C., Hlapadyrnunos A.P. nocobue
4 ;H{:IIPOKOBa H.B., Cepaioxosa [TpoMbIlIeHHAS SKOJIOTHS yuebHoe rocodue 2019 OBC «JIanb»
8.2. lonoHuTEIBHAS JIATEPATYPa
Tun (yueOHUK, yuyeOHOe KOx:q::;;o i
Ne nocoone, yuedHo- y
ABTOpBI, COCTABUTEHN 3arsiaBue (3aroJi0BoOK) T'ox w3nanus oudauorexe /
n/m MeTon4ecKoe nmocooue,
HpAKTHKYM, AP.) HaumeHnoBanue
P > AP 9BC
1 Hapes 0.B., Llapesa C.A., 1A60DATODHLL
Byiimosa C.A., Tpoctux [TpomblnIeHHAS KOO0 U parop 2016 OBbC «Jlanb»
AT NPaKTUKyM
2 | Urnaroa A.1O. [TpompblnIIeHHAs! SKOJIOTHs yuebHoe rmocodune 2017 3BC «Jlanp»
3 | bapanos JI.A. Tpoeccst 1 anmaparsl XuMHECKOIH yuebHoe rmocodune 2020 3BC «Jlanb»

TCXHOJIOTUH
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8.3. Ilepeuyennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMANMOHHBIX CHPABOYHBIX
cucTemM

- American Journal of Engineering and Applied Sciences. Penensupyemsiii
KypHaJI - MyOJIMKYeT pe3yJbTaThl MCCIEIOBaHMN B OO0JACTH HMHXKEHEPHBIX HayK (MPHUKIaTHAs
¢u3uKa ¥ MpHUKIATHAs MaTeMaTHKa, aBTOMATH3alWs U YIpPaBJICHHE, XUMHUYECKas TEXHOJIOTHS,
KOMIIBIOTEpPHAsl TeXHHKa, MH()OPMATHKY, WHKEHEPHbIE JaHHbIE U pa3padoTka MPOrpaMMHOTO
o0OecrieyeHus, DSKOJOTMYecKass WHKEHEpUs, JJIEKTPOTEXHUKA, IPOMBIIUIEHHAs WHYKEHEPHUs,
nH(OpPMalLlMOHHBIE TEXHOJIOTUU M MH(OpMaTHKa, MaTepHUaJoBeIeHUEe, U3MEPEHUE U METPOJIOTHs,
MAIIMHOCTPOCHHWE,  MEIHWIMHCKas  (u3MKa,  DHEpPreTuka,  o0paboTKa  CHTHAJIOB U
TelekoMmyHuKaruu: http://thescipub.com/journals/ajeas

- Philosophical Transactions. JXypuan mnpemocraBinsier CBOOOAHBIA JOCTYN K
HAYYHBIM MYOJUKAIUsAM 1O CJICIYIOIIUM TeMaM: HHXXCHEpHbIE, (U3UYECKHue, MaTeMaTHYECKUE
Hayku: http://rsta.royalsocietypublishing.org/

- Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
NPEICTaBIsIeT CTaTbU C pPEe3yJbTaTaMU HAYYHBIX HCCIEJOBAaHWA B 00JACTH WH)KEHEPHBIX HAyK
(MaTeMaTukKa,  OSJCKTPOTEXHHUKA,  MAIIMHOCTPOCHHUE,  HSHEPreTMKa, aBTOMOOMIIECTPOEHUE,
OnoxumuyecKas UH)XEHepus, CTpOUTENbHAs UH)KEHEPUS u T.J1.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, KoTOpbIii 0OecredrBaeT JOCTYI K MOJHOTEKCTOBBIM JJIEKTPOHHBIM
JKypHaJIaM IIpeIHa3HaueH JJIs IOUCKa M0 Ha3BaHUIO cTaThu (KypHaia) wiu no teme. DOAJ craBut
[EIbI0 BCECTOPOHHEE OCBEUICHHE HAay4YHOH MEepPUOIMKH, HAXOISAIIEWCs B OTKPBITOM IOCTYyNE U
UCIOJIb3YIOLIEH OIpeneseHHbIE MEphl, apaHTUPYIOLIUE JOCTOMHOE KAayecTBO HMX COACPKAHMS:
https://doaj.org/

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Haumenosanue IO PexBH3HTHI 1OrOBOpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows Horosop Ne 690 or 19.05.2015r., cpok
JefCcTBUS, 0€CCPOUHBIN
Horosop Ne 690 or 19.05.2015r., cpok
5 Office Standart nenctBusi, Oeccpounsiif; JoroBop Ne 727

OT 20.07.2016r., CPOK JIeNCTBHUS,
OeccpOoUHbBIN

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

HaunMeHoBaHMe 000py10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

/Il | MPaKTHYeCKHUX U JJA00pPaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSTEILHOMN

padoThl 00y4yaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Jlabopatopus «IIporeccsl u anmapaTsl Ctonbpl y4eHHYECKHE MOHOOJIOKH, CTOJBI,
3alIUTHI OKPYKAIOLIEH cpenbl». YueOHas CTyJbsl, JOCKa ayauTopHass (MenoBas),
ayJINTOPHS IS IPOBEACHUS 3aHATHU MIPOEKTOP, HOYTOYK, 3KpaH IEPEHOCHOI,
1 | cemunapckoro tuna. YueOHas ayTUTOpUS JIsl | yCTAHOBKA TEXHOJOTHUECKOT0 KOMILIEKca,
KypPCOBOTO TIPOCKTUPOBAHUS (BBITOTHECHHSI MO3BOJIAIONIAs CHUBUTH PACIPOCTPAHEHUE
KypCOBBIX pa0oT). YueOHast ayIuTOpHs JUis a’poJIUCIIEPCHON CUCTEMBI B

IPOBCACHUA I'PYIIIOBBIX U MHAWBHUAYAJIbHBIX IMPOCTPAHCTBEC., YCTAHOBKA, ITO3BOJIAIONIIAA
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http://thescipub.com/journals/ajeas
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00pPaTOPHil, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
KOHCYJIbTalMil YuebHas aynuropus i CO3/aTh adPOAMHAMHYECKYIO TATY
IIPOBEJICHUS 3aHATUN TEKYIIETro KOHTPOJISA U
npoMexxyTouHou arrectanuu (A-409)
Komnbrotepnsiii kinacc. YuebHast aynutopust | CTomsl YYEHUYECKHUE, CTYJIbs
JUIS IPOBEJICHUS 3aHATUH JIGKIIMOHHOTO TUTA. | YYCHHUYECKHE, J0CKa ayJIuTOpHAs
VYyeOHas ay1uTOpus AJs IPOBEICHUS (menoBas), IIK, IIPOEKTOP, IKpaH
3aHATUN CEMUHAPCKOTO TUTA. Y4eOHas MePEHOCHOM, pabo4mii CTOJ, TUCHMEHHBIN
ayJIUTOPHS JJIsl IPOBEACHMS TAOOPaTOPHBIX YIJI0BOM CTOJI, IPENOoJIaBat. CTOM.
9 pabot. YuebHas aynutopus Uit KypcoOBOTO
IIPOEKTUPOBAHMUSI (BBIIOIHEHUS KyPCOBBIX
pabot). YueOHast ay1uTopust AJisi IPOBEICHUS
TPYIIIOBBIX U UHIMBUAYaTbHBIX
KOHCYJbTalMil YueOHas aynutopus i
IIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOM arrectaruu (A-415)
JlabopaTopus «Bricokomornekyispabie | CTObl 1a00paTOPHBIE OCTPOBHBIE, CTOJIBI
COeIUHEHUS». YueOHas ayauTopus Uid | 1abOpaTopHble  MPUCTEHHBIE, CTOJIBI
MPOBE/ICHUSI 3aHATHH CEMHUHApPCKOTO THIIA. | JIAOOpAaTOpHBIC; KA BBITSDKHOM; IIKad
YyeOHas ayauToOpUs s KypcoBoro | BeITskHOM 15001B, Beckl ananuTuueckue
MPOEKTUPOBaHMs  (BbIMOIHEHHUs] KypcoBbix | BJIP200, cymmunbhblil mkad Snol 58/350,
pabot). YuebHas ayaAuTOpUs i IPOBEJCHUS | CTO BUOPOYCTONYMBBIH, CTOJI
TPYTIOBBIX u WHJUBUIYAJIbHBIX | MUCHbMEHHBIM, MKapbl I XUM.pPEaTUBOB,
3 | koHcynbTanui. YueOHas ayauTopus Ans | TymO0a Mg TMOCYJbl M XHUM.PEaKTHBOB,
MIPOBEJCHUS 3aHATUNH TEKYIIETr0 KOHTPOJIA U | XOJOAUIBHUK «Opck», perynsTop
POMEXyTOUHOM aTTecTanuu (A-220) HaIpsHKEHUs bI12100, MarHuTHas
Memanka MMO2, tepmoctar UTU4,
aBTOKJIAB, MOJIMMEPU3ATOP, HITaTUB
1ab0paToOpHBIH, J0CKa ayJIuTOpHas
TPEXCEKIIMOHHas, TabypeTsl
71ab0opaTopHbIe, XUMUYECKasl ToCcyaa
Komnerorepnsiii  knacc. Ilomemenune st | Crosbt YYEHUYECKHE, CTYJbs
CaMOCTOATEbHON paboTBhL. VYyeOHnas | yuennueckue, [IK ¢ BbIxomoM B ceTb
aynuTopus AN mpoBeAeHHs — 3aHATui | MHTepHeT
CEMHHApPCKOro Tuna. YueOHas ayIuTopus is
4 | KYPCOBOTO  MPOCKTUPOBAHHS (BBINOJTHEHUSA

KYpCOBBIX pa0oT). YueOHas ayauTopus Jis
IIPOBEJEHUS TPYNIIOBBIX U WHIUBUAYAJIbHBIX
KOHCyNbTAluil. Yd4eOHass ayauTopust IS
IIPOBEJICHUS 3aHATUH TEKYHIETO KOHTPOJIS U
npomexyrouHoii arrecrarmu (I'-401)
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