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IIporpamma cocraBnena Ha ocHoBe ®I'OC BO nanpasnenus 18.03.02 — Duepro- u pecypcocbhe-
peraromye IpoIecchl B XUMHYECKOH TEXHOIOTHH, HeQTEXHUMUY U OHOTEXHOJIOTUH, YTBEPXK/ICH-
Horo 12 maprta 2015 r. Ne 227 1 comep>XHT IepedeHb BOIIPOCOB 110 JUCIUIUIHHAM 06a30BOi YacTH
Ipo(eCCHOHANBHOTO IIUKJIA TOTOTOBKU 0aKalaBpOB, COMEPIKAIIMXCS B 3aIaHUH BCTYIIUTEIHLHO-
IO MCIBITaHWs B MarucTpaTrypy 1o HanpasieHuto 18.04.02 — Duepro- u pecypcocbeperarorire
IPOLECCH] B XUMHYECKOH TEXHOJIOTHH, HEPTEXUMHUH U OHOTEXHOJIOTHH

Mamcrepcxoﬁ ImporpamMmme «PammmoHaIbHOE HCIIOIB30BAHHE BOTHBIX PECYPCOB B XAMHUYECKOH
TEXHOJIOTHH, HC(I)TCXI/IMI/II/I 1 OHOTEXHOJIOTHI) K

CocraBuTenu: A0I. KaH/I. TEXH. HAYK: /Tokau FO.E./

JIOI1. KaHJl. XUM. HayK: 7427/4’ _25 - /JTaTemoBa M.M./
i

IIporpamMma paccMOTpeHa U PEKOMEH/I0BaHA K H3JaHHUIO Ha 3aCeIaHUH BBIITYCKAIOIIEH
kadenps! mpotokoa Ne 1 ot «02» centsiops 2019 r.

PyxoBomutens OOII maructparypsl,

npodeccop, TOK-p TEXH. HAYK /Tapacosa I".1./
3aB. Kadenpoi e e
npogeccop, JOK-p TEXH. HAYK C= -~ /Cepry3osa C.B./
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1. COCTAB YYEBHBIX TUCHUILINH, BKJIIOYEHHBIX B IPOTPAMMY
BCTYHUTEJIBHBIX HCIIBITAHUU B MATHCTPATYPY

1.1. OO0mrast XuMU4ecKasi TEXHOJIOTHS
1.2. IIpoMbllIeHHAsA SKOJOTHsA
1.3. IIpoueccsl u anmnapatsl 3alUThI OKPYKAKOLIENH Cpenbl

1.4. ®u3UKO-XUMHUYECKHE CBONCTBA CBIPBEBBIX MATEPUAIOB U TEXHOTE€HHBIX MPOAYKTOB

2.COAEP)KXAHME YUEBHBIX /IUCIIUIIJINH
2.1. O0mast XuMH4YeCKAs TeXHOJI0I U

CtpykTypa COBPEMEHHON XUMUYECKON MTPOMBILINICHHOCTH Mupa u PO,
XHUMHYECKOE MPOU3BOACTBO, €r0 CTPYKTYpa, HA3HAUYEHHE OCHOBHBIX U BCIOMOTAaTEIbHBIX
nojcucteM. OCHOBHBIE OHSTHSI U OTIPEAENIEHUS.
KauecTBeHHBIE M KONMYECTBEHHBIE MTOKA3ATENN XUMHUYECKOrO MPOU3BOJCTBA. TEXHOJIOTUYe-
CKHE, DKOHOMUYECKHE, COLUATIbHBIE, HKCILTyaTallOHHBIE.
Knaccupukauus coippsi. OboraieHue TBEpAOro ChIpbsi: OCHOBHBIE METO/IbI, IPUMEHSIEMBIE B
MPOMBILIIEHHOCTH.
Knaccupukauus ceipbst. MeTOnbl KOHLIEHTPUPOBAHUS JKUIAKOTO U Ta3000pa3HOTO CHIPBSI.
KomnekcHoe UCOoIb30BaHUE CBIPBEBBIX PECYPCOB. BTOpHUYHEBIE CHIPBEBBIE PECYPCHL
Bona kak ceIppe, BCIOMOTraTeIbHbII KOMIIOHEHT XUMHUYECKOro Npou3BoacTea. Mcrounuku
BOAbl. TpeOoBanus k kadecTBy BOAbl. IIpombimnenHas BogonoaroroBka. OCHOBHBIE CTAIHH
BOAOMOATOTOBKH.
YcTpaHneHue :KeCTKOCTH U IEMOHU3AaLUs BOBL.
Bosnyx, ero npumMeHeHne B XUMHYECKON MPOMBILIICHHOCTH.
. McTOUHMKYM 5HEpruu B XUMHYECKOM MPOU3BOACTBE. BropuuHble 3HEepropecypcenl. Tennoson
k03 pULIMEeHT MONe3HOro NeHCTBHUA U MyTH MOJHOTO HCHOJIb30BAHUS SHEPTETHYECKUX pe-
CypCOB.
MarepuanbHbiii 1 TerioBoi danancel XTC.
Knaccupukaums Mopeneil XUMUKO-TEXHOJOTHYECKHX cUCTeM. DPyHKIIMOHANbHAS, CTPYKTYP-
Hasl, OepaTOPHasl, TEXHOJIOIMYECKask CXeMbl. THIBI TEXHOJOTUYECKHUX CBA3EH.
Csoiictea XTC. Ananus u cunres XTC.
Xumunueckoe paBHoBecHe. KoHCTaHTa paBHOBECHS.
. BnusiHue nmapameTpoB TEXHOJIOIMYECKOrO PEKMMa Ha PABHOBECHE U PABHOBECHYIO CTENEHb
MIPEBPALLECHUS.
3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKLMN pa3IndHOro THUIA OT TEXHOJIOrMYeCKUX napa-
METPOB Mpouecca.
I'ereporeHHslii XUMHUYECKUH TpoLece U ero ocodeHHocTH. CTaiuu TeTepOreHHOro MpoLec-
ca.
JluMuTHpYOIIAs CTAAMs FETEPOreHHOTO MPOLecca, Leb U CIIOCOOBI €€ ONpeeIeHHUS.
Xapaktepuctuka nmpoueccos, nporekaromux B cucteme I'(OK)—T. Jlumurupyromas cranus u
00JIaCTh MPOTEKAHUSI MPOLIECCOB.
XapakTepucTuka npoueccos, nporekaroimx B cucreme I —)K. Cxema mpouecca. Jprxkyinas
cujia mpoueccoB B cucteme I —K.
[IpomeiuieHHbIH KaTtanu3. Buaer katanuza u oOnacti npuMeHeHUs1. CBOWCTBA KaTaln3aTo-
POB.
I'ereporenHslii katanu3 Ha TBepHOM Karanmuzartope. OOnacTH NMPOTEKaHHWs TeTePOTreHHO-
KaTAIUTUYECKHUX ITPOLIECCOB.
. Makpo- 1 MUKPOKHHETHKA reTePOreHHO-KAaTATUTUYECKHIX POLeccoB. THITbI ancOpOLHH.
. CocraB 1 criocoObl MOSYyYEHHS TPOMBILIIEHHBIX KATAJIU3aTOPOB.



25. OnpeneneHne U Ha3HAYEHHE XMMHUYECKOTO peakTopa. TpeOoBaHMSA K MPOMBILUIEHHBIM XH-
MHUecKuM peakTopam. Kiaccudukarms peakTopos.

PexomenaoBanHasi 1utepartypa:

1. OOurast XxumMHUYeCKasi TEXHOJOTHS U OCHOBBI IIPOMBIIIIJICHHON 3KOJIOruu: y4ed. s CTyA. By-
30B, 00y4. o xuM.-TexHoJ. crier. / pea. B. M. Kcensenko. — 2-e m3a., crep. — Mocksa: KonocC,
2003. - 328 c.

2. Kacarkus, A. I'. OCHOBHBIE TIPOIIECCHI M anmnapaTbl XUMUYECKOH TEXHOJIOTHH | yued. sl BY-
30/ A. T'. Kacatkun. 11-e uzn., crepeorur., nopad. — Mocksa: Anbsiac, 2005. — 753 c.

3. Coxkoinos, P. C. Xumnueckasi TexHoyorust: B 2 T. : yue0. mocobue mis crya. By3os/ P. C. Co-
konoB. — Mocksa: BJIAJIOC. — (Yuebnoe nocobue mist By308B). — 2003 c.

4. Nerraepckuii, FO.U. Tlponecchl 1 anmaparsl XUMAYECKOH TEXHOJOTUH: B 2 KH. : y4ed. ans
XUMUKO-TexHoJjiorud. criell. By308/ FO. U. JlprrHepckmii. 3-e uzn. — Mocksa: Xumusi. 2002,

5.

6. Henesa H.A. Obmas xuMuueckast TEXHOJIOTHS: yueOHoe HarnsiHoe nocodue / M. A. MBnesa,
O.A. Ilanosa. — benropoa: U3n-so BI'TY, 2013. - 70 c.

2.2. llpombinjIeHHAS IKOJIOTHSI

1. Crparerust B3auMoeicTBIS OOIIECTBA U MPUPOBL. 3aKOHBI, MPUHIUIBI U ITpaBuia QyHKITH-
OHHUPOBAHUS TEXHOC]EPHL.

2. PecypcocOeperaromnye TEXHOJIOTUH.

3. KoHTponb kauecTBa OKPY KarOLIEH Cpebl.

4. Pa3BuTHeE 3KOJOrMYECKU YUCTOrO MPOU3BOACTBA. KOMITJIEKCHOE MCTIONB30BAHUE ChIPbEBLIX U
SHEPreTUUeCKUX PecypcoB.

5. IIpoOnembl 0Opa3oBaHUs OTXOAOB MPOU3BOACTBA U MOTPeOIeHN U UX epepadoTka.

6. Knaccudpukanusi OTXOZOB TNPOMBILUICHHBIX NPEANpUSTHA. BTopuyHble MarepuaibHbIE
PECYpPCBHL.

7. IlpuponHble MEXaHM3MBI 3AIIUTBI OT KCEHOOMOTHKOB M HMX MpPAKTUYECKas peasu3alusi B
TEXHOJIOTUH 3aIIUThI OKPYKarOLIeH Cpenbl.

8. Knaccudukanmst mponeccoB 3KOJIOTM3aLUN MPOMBIIUIEHHBIX BBIOPOCOB € TOYKH 3PEHUS
o01mel XUMHUYECKOH TEXHOJIOTHH.

9. Ipunummns! u nopsinok npoekruposanust X1TC 3amutel OC. Pa3paboTka TEXHOJIOrHYECKON
CX€MBI, IPOBEJIEHNE PACUETOB.

10. Ouenka 3¢ppexrusroctu XTC B CTAIIMOHAPHBIX YCIOBUAX, TEXHUYECKUI ACTIEKT.

11. Ouenka s¢pdexruBHocTn XTC B CTalMOHAPHBIX YCIOBHSX, CAHUTAPHO-TMTHEHUYECKHUN
ACIIEeKT.

12. Dxonommueckas >¢dextuBHOCcTE XTC 1 nenecoodbpaszHocts cuHte3a XTC B KOHKPETHBIX
ycnoBusix. Teopus HapexxHocTu X TC 3amutel OC, XapakTepUCTUKU HaJEKHOCTH.

13. MexxnyHapOAHBII ONBIT U COTPYAHUYECTBO B 00JIACTH TEXHUUECKUX BOMPOCOB 3auThl OC.
14. OcHOBHBIE MPOMBILLIEHHBIE METONBI NMEPEePadOTKH U HCIIOJBb30BAHUS OTXOIOB MPOU3BOI-
cTBa U noTpednenus. OCHOBHOE 00OpyIOBaHUE ISl IEPEPAOOTKH OTXOJIOB.

15. Knaccudukarus BBIOpOCOB B aTMOCheEpy.

16. McTouHHKHU BBIOPOCOB a3p030JIeH, CBOMCTBA U XapPaKTEPUCTUKU a3pO30Jieil, kiaccupuranus
a’po30JIeil.

17. BogonotpeOneHne npoMbIIUIEHHOrO peanpusTrst. CXxeMbl BOTONMOTPEOIeHuUS.

18. BomooTBeneHne TPOMBIJIEHHOTO npennpustus. Kiaccupukamuss CTOYHBIX — BOJX
MPEaNPUITHSIL.

19. Knaccuduxanms cucreM BOZOOTBEAEHHSI POMBILIUIEHHOTO TIPEATIPHUSITHS.

20. VYcnoBus BbINyCKa CTOYHBIX BOJ B CHUCTEMY BOJOOTBEIEHHs HACEJIEHHOIO IMyHKTa WU B
BOZIOEM.



21. Texunomnorusi OWUOJOTMYECKOW OUHUCTKH CTOYHBIX BOJA B TPUPOAHBIX (€CTECTBEHHBIX)
yCIOBHSX (TIOJISI OPOIIEHHS, MOJs (PUIbTPALUH, OHOMPYIbl) U B CHELUAIBHBIX COOPYIKEHUSX
(aspoTeHkH, OHOPUIBTPBI, METAHTEHKN).

22. OOpaboTka W YTHIM3AaLUS OCAAKOB, OOPa3yIOLIMXCS TMPU OUHUCTKE CTOYHBIX BOJ
(yruioTHeHHWe, craOwmsaiusi, TepMu4eckass o0paboTka, OO0e3BOXKHMBAaHHE, KUIKO(PA3HOE
OKHCJICHHE, METAHOBOE COpaKMBaHUE, cenTudeckas oopadoTka).

23. Meroas! TMKBUAALMH U 3aXOPOHEHUS OMACHBIX MPOMBIIIIEHHBIX OTXOO0B.

24. XapakTepuUCTHKa HKOJIOTHYECKUX MPOOJIEM U UX PELICHHUS.

25. XapakTepucTuka CbIpbs, (U3NKO-XUMHUYECKHE OCHOBBI TEXHOJOTH-YECKHX IPOLIECCOB.
MexaHudeckasi, TepMHYeCcKast © XUMUYeCKasl epepadoTKa ChIpbs.

PexomenaoBanHasi 1uTepartypa:

1. Axunun, HU. IlpomblinieHHass 3KOJOTHS. TMPUHLUIBL, MOAXOMAbl, TEXHUYECKUE PEIICHMUS:
YuebHoe nocobue / HU. Axunun. - Honronpyas: Muatemnexr, 2011. - 312 c.

2. bproxanb, @.@. [IpomsbitnieHHas sxonorust; Yuebuuk / @.@. bproxans, M.B. I'padxuna, E E.
Cnobmnsixosa. - M.: @opym, 2012. - 208 c.

3. T'onmunpein, A H. IlpoMbliiieHHast 3K0NIOTHS U MOHUTOPUHT 3arpsi3HEHUs] IPUPOIHON Cpenbl:
VYuebnuk / A H. I'oguieis. - M.: Onukc, 2010. - 336 ¢.

4. 3aiiues, B.A. IIpombitnennas skonorusi: Yuebnoe nocobue / B.A. 3aitues. - M.: BUHOM.
J3,2013.-382c.

5. Kakapeka, 2.B. Ilpomslennas skonorusi: Yuebnoe nocodue / M.I'. Scosees, 2.B. Kakape-
ka, H.C. lllesuosa, O.B. lllepunes; [loxg pen. M.I'. Acosees. - M.: HUL] UHOPA-M, Hos. 31a-
Hue, 2013, -292 c.

6. Kcenogonros, b.C. Ilpombimiennas skojorusi: Yu. noc. / b.C. Kcenodonros, I'.I1. ITaBnu-
xuH, E.H. Cumakosa. - M.: U/l @OPYM, HUL] UHDPPA-M, 2013. - 208 c.

7. Jlapuonos, H.M. Tlpomsimnennas skonorus: YueOHuk nist Gakanaspos / HM. JlapnoHos,
A.C. Psbprmenxos. - M.: FOpaiit, 2013. - 495 c.

8. Muxaiinos, O .B. I'opHONMpOMBIIIIeHHAs SKOJIOTHs: YueOHOoe ocodue ist CTY. YUPEKICHHIMA
Beicil. Tipod. oOpazosanus / HO.B. Muxaiinos, B.B. Kosoposa, B.H. Mopo3zos. - M.: 111 Aka-
memus, 2011. - 336 ¢.

2.3. Ilpoueccnl 1 aNNAPAThI 3AIUMTHI OKPYKAIOIIEH CPeabl

1. Jlatite oOmiyro cxemy 3arpsi3HEHHs OKpy»Karomieil cpenpl. Jlaiite oOmyl0 XapaKTEPUCTUKY
BUJIOB OTXO/OB M HCTOYHHKOB NX 00pa30BaHUsI.

2. Knaccupuxaums mNpOMBIIUIEHHBIX OTXOIOB IO BHAAM W TIpynmam. XapaKTepUCTHKA
MIPOU3BOACTBEHHBIX OTXOAOB 10 UX MPOUCXOXKIEHUIO U BO3SMOXKHOCTH YTHIIN3ALIUH.

3. OxapaxkTepu3yiTe OCHOBHBIE HCTOYHHKH 3arpsi3HeHHst arMmocdeprl. OCHOBBI CaHMTapHO-
TMTHEHNYEeCKOr0 HOPMHUPOBAHUS BPEAHbIX BEIleCTB B Bo3ayxe. HopMupoBaHue 3arpsa3sHeHUs!
BO3/1yxa pabodveil 30HbI 1 HACEJICHHBIX MTyHKTOB.

4. HcTouHHMKHU BBHIOPOCOB a3p030Jieii, CBOHCTBA M XaPAKTEPUCTUKH a3PO30JeH, Kiaccupuranus
a’po30JIeil.

5. JlaliTe  XapakTepuCTUKy  sIBIEHWUH: anare3usi, aOpasWBHOCTb, CMAuMBAaeMOCTb U
TUTPOCKONUYHOCTD YAaCTULl. XapPaKTEPUCTUKA SBJICHHUU 3JIEKTPUYECKON MPOBOJUMOCTH CJIOS
IIBUTH U 3JIEKTPUYECKO 3aps’KeHHOCTH YaCTHULL.

6. O¢ddexTHBHOCTb yNaBIMBAHUS TNBUIM CHCTEMaMH mbUIeouncTku.  Kiaccupuxanums
MbUICYJIABJIMBAIOLIETO 00OPYIOBAHMSI.

7. Meronnueckue ocHOBBI HopMmupoBanus coopa [10. Hopmer obpazosanus [10. Haiite obyro
XapaKTEPUCTHKY METOAOB YTHIIM3ALUU 1 00€3BPEKUBAHUS POMBIIIIEHHBIX OTXO/IOB.
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1.

Knaccuukanms OCHOBHBIX METONOB M amlapaToB OYUCTKH ra3oBbIX cpen. HasHauenwue,
NPUHLMAN JOEHCTBUA M YCTPOWCTBO TPABUTALMOHHBIX MBLICYJIOBUTENCH, HHEPLHUOHHBIX
IBUICYJIOBUTENICH, EHTPOOEKHBIX IMbUICYJIOBUTENEH, TKAHEBbIX U BOJIOKHUCTBHIX (DHIIBTPOB,
3JEKTPOPUIBTPOB.

YCTPONWCTBO IIIJIAMOHAKONIUTENEH Ui CKJIAQAMPOBAHUS M XPAHEHUS MPOMBIILIEHHBIX
OTXOJIOB.

YCTpPOHCTBO CHENMAIM3UPOBAHHBIX TTOJIMTOHOB JJII XPAHEHUS! MPOMBILUICHHBIX OTXOOB.
OcHoBHBIE TpeOOBaHU IO pUEMy, 00pabOTKe U CKIAJUPOBAHHIO MPOMBIIUIEHHBIX OTXOIOB
Ha CIEHATN3UPOBAHHBIX MOJUTOHAX.

Jaiite 0Omyl0 XapakTepUCTUKY OTXOIOB OTBAJBHBIX IMOPOJ M XBOCTOB OOOTAILICHHS.
HazoBute OCHOBHbIE MeTOHNBI mepepabOTKH M TOJYYEHHUS [MOJIE3HOTO TMPOAYKTa U3
MPOMBIIIJIEHHBIX OTXOAOB B BH/I€ OTBAJIOB FOPHOJOOBIBAIOLITNX PEATIPUSTHHA.
XapakTepucTuKa U O0Iue METOABI YTUIIM3AINHN JKEIe30COAEPKALIUX OTXOAOB B BUAE MbUIH
1 1IJIAMOB. XapaKTEePUCTUKA OTXO0B YEPHON METaJUTyPrUH.

Uctounnkn oOpaszoBanmss #  xapaktepuctuka HedTeorxomoB. (OCHOBHBIE METOMBI
nepepaboTkn W O0e3BpeXHBaHUS OTXOAOB HedTenoObru. MeToasl mnepepaboTku
HedTenuamMmos.

MexaHudeckass OYMCTKA CTOYHBIX BOA, oOmast cxema. Buabl Mexanudeckodl 00paboTku
CTOYHbIX BOA  (pEIIeTKH, IEeCKOJNIOBKH, OTCTOWHHUKH, (UIBTPBI, THAPOLMKIOHBI,
ueHTpudyrn).

OU3NKO-XUMUYECKUE METOABI OUUCTKH CTOYHBIX BOA (KOAryssauusi, QoKysiyst, (orarus,
ancopOums, 3KCTPAKLUs, HOHHBIH OOMEH, MeMOpaHHBIE METOABI, SJIEKTPOXUMHUECKHE
METOIbI, IeTa3aLUs, 1€30I0PaLIUs).

Xumuueckue (peareHTHbIe) MEeTOIbl 00pPaOOTKHU CTOYHBIX BOX (HEHTpajH3auus, OKHCICHHUE,
BOCCTAHOBJICHHE, PEareHTHAsl OYMUCTKA OT HOHOB TSDKEITBIX METAJJIOB).

buonorndeckass O4MCTKa CTOYHBIX BOX (AKTUBHBIA MJI, €r0 XapaKTEPUCTHKH, OHOILJICHKA,
MeTabOIM3M 3arpsI3HIOIINX BEIECTB MUKPOOPTaHU3MaMH ).

Tepmuueckue MeTompl 00pabOTKM CTOYHBIX BOJ (KOHLEHTPHPOBAHWE, KPUCTAJUIU3ALMS,
CYILIKA, TEPMOOKHUCIICHHUE).

TexHOJIOrus OUUCTKH MOBEPXHOCTHOTO CTOKA MPEIIPUSTHS.

HazoBute ocHOBHBIE MeTOnBI MEePepabOTKH TOPHOXUMHYECKUX OTXOIOB B MOJIE3HBIE MPO-
ayktel. Kakne OCHOBHBIE MaTepHalibl BCKPBIIIHBIX MTOPOA AOOBIMU U OTBAJIOB ITyCTOH MOPO-
Ibl U XBOCTOB HAXOJAT MPUMEHEHHE B IPOMBIIIJICHHOCTH U BOBJIEKAIOTCS B XO3AHCTBEHHBIN
obopor.

XapakTepuCTHKa U METOJbI IepepabOTKN OTXOMOB BCKPBILIHBIX MOpoA yrienoderan. Haszo-
BUTE OCHOBHBIE METO/IbI YTHIIM3ALMH OTXOJOB yIiIe000raleHusl.

ITepepaboTka pe3MHOBBIX M PE3MHO-TKAHEBBIX OTXOAOB. OCHOBHBIE METOABI MEPepaboTKH U
YTWIM3ALHH U3HOIIEHHBIX [IMH.

JlaiiTe XapakTepUCTUKy METOAA CyXOH meperoHk: (muponus) orxomos. OxapaxkTepusyirte
Meron razudukanuu otxonoB. [laiiTe onucaHne MeTona «IHPOIU3-Ta3u(UKaLUsD) C MPUMe-
HEHHUEM KHUCJIOPOIHOTO AYThSL.

Jaiite o0Iyt0 XapakTepUCTUKY METOIOB 00€3BPEKMBAHUS U YTHIIN3ALUN TBEPABIX OTXOJOB.
Oxpana OKpy>KaroIiel cpeabl MPH SKCILTyaTalui YCTAHOBOK CIKUTAHUS TBEPHABIX OTXOOB.

. XapakTepUCTHKHN BbIOPOCOB, CIOCOOBI M METOJIbI 3AIUTHI OKPYKAIOLIEH CPenbl OT 3arps3He-

HUU.
PexomeHngoBaHHasi IUTEpaTypa:

Abpamos, O.B. Ilponecchl 1 anmaparhbl MUAMIEBBIX TPOU3BOACTB: Y4UeOHUK 1yt By30B / A H.

Octpukos, O.B. A6pamos, A B. Jlorunos; [Tox pen. A.H. Octpuxkos. - CI16.: TUOP/], 2012. -
616 c.

2.

Bbob6osuy, b.b. IIpouecce! u anmapate! nepepadoTku oTxonoB: Yuednoe nocodue / b.b. bo-

6oBuu. - M.: ®opym, HUL] MHDPA-M, 2013. - 288 c.



3. Banpnbepr, A 1O. [Ipowecchl u anmapaThl 3aIIUTHI OKPYKAOLINN cpeabl. 3ammura atMocde-
per: YueOHoe nmocobue st By30B / A FO. Bansabepr, H E. Hukonaiikuna. - M.: Ilpoda, 2008. -
239c¢.

4. Kaxapexka, 2.B. IIpombimiennas skonorusi: Y4yeOHoe nmocobue / M.I'. Scosees, D.B. Kaka-
peka, H.C. Illesuosa, O.B. lllepwnes; [lox pea. M.I'. SAcosees. - M.: HUL] MIH®PA-M, Hos.
3Hanue, 2013. - 292 ¢.

5. Kcenodonrtos, b.C. IIpomsbitnennas sxonorus: Yu. noc. / b.C. Kcenogonros, I'.I1. T1as-
mixuH, E.H. Cumaxkosa. - M.: U] ®OPYM, HUI] UHDPA-M, 2013. - 208 c.

2.4. PU3UKO0-XUMHYECKHE CBOICTBA ChIPbEBbIX MATEPHAJIOB H TEXHOT¢HHbIX IPOAYKTOB

1. IlpuHnmmsl kiaccUpHUKAIMU CHIPHEBBIX MATEPHAIIOB U TEXHOT€HHBIX IPOAYKTOB.
2. BckpsiTHE MecTOpOXKIAEHHH U 10ObI4a ChIpbs. [lepeMerenne BCKPhIIHBIX TOPOJ
3. YcpenHeHue ChIpbs: CTPYKTypa CKJIAA0B [JIs1 YCPEAHEHUs ChIPbs, pa3rpy3ka
YCPEIHUTENBHBIX CKJIaN0B.

4. Tumc B OTXOHAaX XMMHUYECKOH MPOMBILUIEHHOCTH. TpeOoBaHUs, MpenbsBIsIeMble K Kaue-
CTBY IPUPOJHOIO TUIICA.

5. CpIpbe A5 MOJNyUY€HUs BO3AYLUITHON H3BECTH.

6.  MecTopoXKIeHUs], THITNYHbIE TPUMeCH, (PU3NIECKHE U XUMHUYECKHE CBOHCTBA M3BECTHAKO-
BBIX IOopoA. OCHOBHBIE METOIBI KOHTPOJISI KApOOHATHBIX IOPOI.

7. CoblpbeBble MaTepuabl 1JIs MOJNYyYEHUs BSXKYILLIEro B IPOU3BOACTBE CUJIMKATHOTO KUPIIHYa

8.  MuHepabl, COCTABIAIOLINE MMECOK, KAYeCTBO MECKa ISl BSUKYLIEro U 3arOJHUTENs B CHU-
aukaTHOM Oerone. OmnpeneseHue coaep KaHus MPUMeceil 1 MHHEPaJIOrHueCKOro COCTaBa Mecka

9. Ceolpbe 115 ONYyYEeHUs OPTIAHILIEMEHTHOTO KinHKepa. CocTaB ChIpbeBOI CMecH

10.  Tlopomoobpa3yromue MUHEPaIbl OCHOBHBIX OPOA?

11. IIpoucxosxxaeHue rNUHACTBIX NOPOA. PU3nUecKre CBOMCTBA INTMHUCTBIX OPON

12. Koppekrupyromue nodaBku. XMMHUECKHI 1 MUHEPAJIOTHUECKUI COCTaB 10OaBOK

13. Da30BbIll COCTAB U CTPYKTYPA LIIAKOB. I paHyIALUs IJIAKOB

14. TonnueHBIE 30JIbI U IITAKHA. XaPAKTEPUCTHUKA COCTABA.

15. AKTUBHBIE MUHEpaJIbHbIE NOOABKH, OCaJOYHOIO MPOUCXOKACHUS. XUMHUYECKHH COCTaB,
0COOEHHOCTH CTPYKTYPBI

16. Xumuueckuil 1 (pa30BbIN COCTAB TOTUTUBHBIX 30J1 U IIJIAKOB.

17. IMoponoobpasyrolie MUHEPAIbI TITHHO3EMCOAESPKAIUX TTOPOA?

18.  MukpoctpykTtypa acbecra, 1oObua u odoraiieHne acbecta, XUMHUYECKHI COCTaB, CBOM-
CTBa

19. Hcnonp3oBaHre MUHEPATN3aTOPOB-KATATHU3aTOPOB 00KUTa

20. JobaBkH, HHTEHCU(UIIUPYIOLIHE TEXHOJIOTHIECKUH nponecc. Paskmkureny miama.
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