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1. Obmue nooxKeHAS.

1.1. Oeas moaroTosxn no mporpamMmme:

Lene moAroTOBKH — NOMyJIeHUE KOMIIETEHINH, HEOOXOIUMBIX JJI BHINOIHEHHS HOBOTO
BUJia NPOPeccHOHaNbHOR AeATeNbHOCTH, IPUOGpETeHHI HOBOH KBanudukamyy, GopMHEPOBAHHE
y paborHuKa npodeccuoBambHOM TeXHHYECKOH KyJIBTYPE H CHOCOOHOCTH MCIOJL30BATE B IIPO-
deccuonanprOl NedTeNbHOCTH NPHOOPETEHHYIO COBOKYIIHOCTE 3HANMIL, YMEHHM M ONBITA UL
obecreuenns BEINOHEHHS IOCTABIEHHHIX 3a0ad II0 IPOM3BOACTBEHHO-TEXHOJIOTHYECKOMH, TIpo-
€KTHOH, Hay9HO-HCCIEROBATENBCKON H OPraHU3alHOHHO-YIIPaBIeHIeCKOH JeITeABHOCTH B 06-
JACTH XHMHYECKOH TEXHOJIOTHH IIepepaboTKH YIIIEBOJOPOIHOTO CEIPhI.

W3ydgenne TeopeTHYECKHX M TEXHONOTHYECKHAX BOINPOCOB XMMHUYECKOM TEXHOJOTHH He-
pepaboTKH IPHUPOAHBIX 3HEPrOHOCHTENEH B YITIepOAHBIX MATEPHANOB INO3BOJHMT MPOBOMHTE
HAYYHO-UCCHIEN0BATENBCKUE H IIPOCKTHEIE paboTh! 110 YCOREPIICHCTBOBAHHIO CYIIECTBYIOMMX H
pazpaboTKe HOBBIX TEXHOIOTHI ITybokol mepepaGOTKH YIIEBOAOPOMHOIO CHIPES M MOBBIIIE-
HHIO KavecTBa TOBAPHOH MPOIyKIIHM, OIY4aTh X 0000MaTh HayIHO-TEXHHYECKYIO ¥ HHKEHEDP-
HO-TEXHOJIOTHYECKYI0 HHQOPMaIHIO Ui obecliede s YCTOWYHBOM paboThl TEXHONOTHIECKAX
YCTaHOBOK M NIPOM3BOJCTB; IPOBOJUTH TEXHHKO-OKOHOMHYECKHH aHAu3 >(p(HeKTHBHOCTH pabo-
TH YCTAHOBOK H IPOM3BOJCTB C HCIIOJIB30BAHHEM COBPEMEHHBIX JIOCTHXKEHHA HAYKH H TEXHUKH,
IIEPE/IOBOTO OTEYECTBEHHOIO H 3apyOCHKHOTO OIBITA B 0ONACTH XUMHIECKOH TEXHONOTHHE Hepe~
paboTky He(TH H ra3a U NOJYYeHHS TOBAPHOH NPOAYKIMHA C 33JaHHBIMH CBOMCTBAMH, a TAKKe
HUPHMEHATE B IPAKTHYECKOH HEATEIIBHOCTH KOMITBIOTEPHBIE TEXHOIOTHE IS MOZCIHPOBAHMS
XMMHKO-TEXHOJIOTHIECKHX TIPOLECCOB HedrerasonepepabaTrIBatomiX IPOR3BOICTB. |

1.2 Komnerennau, noane;kamue GopMHEPOBAHMIO 110 HTOraM 0GyJeHHS

OcnoBHEIe nTpodeccHoHaIbHEIE KOMIIETCHIHH, MOIIEKaIie GOPMHPOBAHHIO 10 HTOTaM
00yweHHS IIpeACTaBIeHE! B Ta0nuuel.

Tabmnna 1 - I[TpogeccroHaIbHEIE KOMICTCHIIMH

Kareropus pabotamka | OmmcaHHe KOMIETEHIHW/TOTOBHOCTE K BLINOIHEHHAIO TPY/I0-
Ne | (Bun mpodeccHoHanBbHOH | BRIX AeficTBHIA B pazpese BHAOB MpodeCCHOHANLHON JlesTelb-
TESTENEHOCTH ) HOCTH

CriocobHOCTh COCTaBIeHHS M o0ecIedeH s BEIIOIHEHHS Te-
KYIUMX ¥ TICPCOCKTHBHEIX IMPOH3BOACTBCHHEIX IUIAHOB M 34-
HOaHUH IJIS IeX0B H TEXHOJIOTHYECKHX YCTAHOBOK HedTeraso-
nepepabaThIBAIOIIKX IPOU3BOACTB, OCYIIECTBISTE KOHTPOJIL
CODMIOZEHHA TEXHOJIOTHIECKAX [apaMeTpoB B Ipefenax,
1 ITpou3BoACTBEHHO- YIBEPKIEHHEIX TEeXHOJIOTHYECKHM periaMeHTOM, a TakKxke
TEXHOJOTHIECKAT IPUMEHSTh MEPHI M0 YCTPAHCHHIO NPHYMH, BHI3BABIIMX OT-
KJIOHEHHS OT HOPM TEXHOJIOTHUECKHX PErjIaMeHTOR K aHallH-
3HPOBAThH Pe3YJIbTATHl MPOM3BOACTBEHHON NeATEIHHOCTH TEX~
HOIOTHYECKHX 00BEKTOB

Croco6HOCTD aHANMH3APOBATE M KPUTHYECKH OIIEHHBATDH ITO-
JTYYEHHYIO HH)KEHEPHO-TEXHHYIECKYIO HHPOPMAIHIO, HCTIOIb-
3YEMYIO IIPHE pa3paboTKe TeXHONOrMYeCKHX IIPOEKTOB, BHECE-
HUS NpPeANOKCHUE MO COBEPUIEHCTBOBAHHIO TEXHOJIOTHYe-
2 | IlpoextHas CKHX IIPOIECCOB B COOTBETCTBHU ¢ AEHCTBYIOIMMMH Tpebosa-
HUSIMH HOPMATHBHO-TEXHHYECKOH JOKYMCHTAIIHH K HHM C
[e/IBIO TIOBBIIEHHS KadecTBa BBHITyCKaeMOM TOBApHOM IMpo-

JYKIHH




Kareropus pabormika Onmcanne KOMITETEHIMH/TOTOBHOCTE K BEITIOIHEHUIO TPYIO-
Ne | (Buj mpodeccHoHaBHON | BBIX AeifCcTBUI B paspese BUAOB IpOGeCcHOHANLHOM IeqTeNb-
NEeATENEHOCTH) HOCTH

CnocobHoCTs aHaMM3UPOBATh B 0000IIATE Pe3yIbTATEl HAYY-
HO-HCCJIENOBATENBCKAX paboT ¢ HCNONB30BAHHEM COBPEMEH-
HBIX IOCTIDKCHHMH HAYKH H TEXHMKH, IIEpejIOBOI0 OTedYe-
CTBEHHOTO H 3apyOeXKHOIO OIbITa B OOCNACTH XHMHYECKOH
TEXHOJIOTHH NepepaboTKi He(TH ¥ ra3a  HONYIeHHs TOBap-
HOM NMPOJYKUMH ¢ 3aJaHHBEIMH CBOMCTBaMH, a Takke IMpHME-
HATH B NPAKTHYECKOH NEATeNbHOCTH KOMIIBIOTEPHEIE TEXHO-
JIOTHH JJISI MOAETHPOBAaHUS XMMHKO-TEXHONOTHYECKHX IIPO-
IleccoB HedTerazonepepadaThBaKIKX IIPOU3BOICTE

Haygno-
HCCIIeIOBATENbCKas

Cnoco6HOCTE VIIPABIISATE IPOH3BOACTBEHHO-
TEXHOJIOTHYECKAM IIPOIIECCOM, MPOLECCOM  OPTaHU3al(Hd
4 OpraruzannoHHO- HayYHO-HCCIEeI0BATENECKAX H ONBITHO-KOHCTPYKTOPCKHX pa-
yIIpaBIIcHIECKAs 60T B 00MACTH XHMHICCKOH TEXHONOTHH nepepaloTKu HedTH
M rasa, a TaKKe OpTaHH3alNH U KOHTPOJS TEKYIIMX IIPOH3-
BOICTBEHHBIX [IJIAHOB

1.3. TpeOoBaHAS K pe3yIbTATAM OCBOEHHSH IPOrPAMMBI
C mensio JOCTHXEHHS YKa3aHHHIX B TaGmuie 1.1.2 mpodeccHOHANBHEIX KOMIIETEHIMI,
obyqaromuiics B X0/e OCBOSHH IPOTPaMMEI IIPOdeCcCHOHANIBHON TIEPEI0ATOTOBKH JOJDKEH:

IMoav4uTL 3HAHHMY:
* 3aKOHONATENBCTBO  Poccmiickolf — Depepanmy,  perymupyomee  IPOH3BOACTBEHHO-
X037 CTBEHHYIO H (PHHAHCOBO-3KOHOMHYECKYH) A TENRHOCTS IIPOU3BOICTBRA;
®  IPOH3BOJACTBCHHBIE MOIIHOCTH M KaAPOBIE PECYPCEI OpraHH3aIlHH,
TEXHOJIOTHA NPOH3BOACTRA IPOIYKITHH,
¢  HAJOFOBOE M JKOJOTHYECKOE 3aKOHOHATEIBCTBO; NOPANOK COCTABICHHS H COTJIACOBANHA
OH3HEeC-TIIAHOB NPOU3BOCTBEHHO-XO3ICTECHHOM B (hMHAHCORO-3KOHOMHMUECKOH MESITeNb-
HOCTH;
¢  PBIHOYHBIE METOIEI XO3AHCTBOBAHKA H YIPaBIEHHUS OpraHH3anueii;
HayIHO-TEXHHYIECKHE NOCTEXKCHMS H IEPEeJOBOH ONBIT B COOTRETCTBYIOMIEH OTpaciy mpo-
H3BOJCTBA;
®  TEXHOJOTHA NepepaboTku HeBTH, PH3HUecKre, DI3AKO-XAMHYECKHE H XHMHYECKHE OCHOBEL
TEXHOJOTHUECKHX NIPOIECCOR;
TEXHOJIOTHYECKHE CXEMET,
CHCTEME] H MCTO/IEI BEJIEHHS M KOHTPOJISL PEXKIMOB TEXHOMOTHYECKOTO MPOIIecea;
OCHOBBI 3KOHOMHKH, OPraHH3alluH TPY/A2 H OpraHH3allH IPOH3BOJCTRA;
(opMEI ¥ METOAEI MPOH3BOICTRBEHHO-XO3IHCTBEHHON MEATENBHOCTH IPOH3BOACTBRA;
JlokanpHEIE  aKTHI, METOAMYECKHE  MATEPHaNbl, KACAIOIIHECS  MPOH3BOACTBEHHO-
XO34HCTBEHHOM JesTENSHOCTH IPOU3BOACTBA H OPraHH3aI|H;
UEPCIEKTHBEL TEXHHYECKOTO Pa3BHTHS OpPraHU3AIMH;

* WHCTPYKIHH H MpaBHid NPOMBIIUIEHHOH 6e30macHoCTH, 0 OXpaHe Tpyld M MoXapobes-
OTIaCHOCTH.

IlpHoOpecTH YMeHHs:

L paBPaGaTBIBaTB HPOCKTHI IEPCIIEKTHBHLIX I'OOOBRIX, TCKYIIHX IJIAHOB 10 BCEM BHOaM JCs-
TCIILHOCTH,

L p3,3pa63TBIBaTb MCTORHMHCCKHC MaTepHallbl, TEXHWICCKYID OJOKYMCHTAI[HIO, 4 TAKXKE IIpCH-
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OépazoBanne (BY3, roa

Ho/mKHOCTE, yaeHas
CTelneHs, 3BaH1eE,

IlepeueHE OCHOR-
HBIX HAYUHEIX H

Ne Pamwms Wnva
OKOHYANMSA, CHEIHAIL- Crasx paboTs! B naH- yuelHo-
n/n OrtuecTBO . -
HOCTB) HOH WM aHAJTOTHTHOU METOOHYECKHUX
obmacrtu, ner Ty OnyKanmit
(250 =ac.), 2018
JlomerT Kadenpsr ArTtop Honee 60
XHUMHYECKHUX TEXHO- HaydJHBIX H
3eipsHora OB Jlenunrpanckuii ropebiil | normit u nepepabor- yaebHo-
5 HHCTHTYT, 1986, MeTai- KH DHEpProHoCHUTe- METOJHYICCKUX
BnamumuposHa ’ ’ "
JTYPrés [BETHLIX METAIUIOB e, paboTt, B TOM
/IOUEHT, K.T.H., qucie § mares-
30 nmer
TOB
HonerT Kadeapn!
XHUMHUYECKUX TEXHO-
Leetros Cepreii HeHHHrEaﬂCKHH TEXHOJIO- | jiormH U 1iepepabor- Artop Gonee 60
6 KOranmerna THYECKHI HHCTHTYT, 1982, KH 3HEpPTOHOCUTE- VX DABOT
XrMudecKas TeXHONOIHs I, e P
IOLIEHT, K.T.H.,
35 ner
Causkr-IleTepOyprekumit
rOCYIAapCTBEHHEIN TEXHO- HouerT Kaeapst
CanamaToBa NOTHYeCKHt HECTATYT | XAMHIICCKHX TCXHO- 5
7 Enena (Texnuaeckuii ynusepcu- norui u nepepabot- | ABTOp bouee 60
KU DHEPrOHOCHTE- | HaydHBIX paboT
BanentnaoBHa TeT), 2002, Xumuueckas neii. K.T.H
, K.T.H.,
TEXHOJIOTUS OPTaHHUYECKHX 16 ner
BEIIECTE
Canxr-IleTepOyprexuii
TOPHBIN HHCTHTYT, HHKeE-
Hep, 1997, «DnexkTpompu-
BOJ M ABTOMATH3aIHsA
OPOMBILUIEHHBIX YCTAHO- HouenT Kadenps!
Teopruesa BOK H TeXHoNormdgeckyy | XHMHHUCCKHX Te’éHo'
noruit u nepepador-
3 SeEpa KOMILIEKCOBY, - BHepl"OII:JI 012 HT?:_ ArTop Oonee 45
TOpoesna AHO Cospemennas Hay1- e, paboT
HO-TEXHOJIOTHUECKAs aKa- K.T.H.,
nemus, 2018, «Xumuge- 2 roma

cKasd TEXHONOTHS M 3KC-
[EePTH3a IPHPOIHBIX SHEpP-
TOHOCUTENEH B YyTIepo-
HBIX MaTepHAIOB»




HAJILHOH NEPENOAroTOBKE.

1.6. ®opma HTOrOBOI ATTECTAIHA MO MporpaMme
®opMa HTOTOBOH aTTeCTAllHH IO IIPOrpaMMe - 3aMIMTa BEIMYCKHOM KBamu(HKaliOHHOMR
paboThL.

1.7. Bua RoKyMeHTOB, HOATBEPKIAIOMHX HOBBIMEHHe KBATHPHKANMH CIYIIATE-
aamu (Bua moareepxaammero J0KyMeHTA)
Crnymarensm mocie yclemsaOro OKOHYaHus 00ydeHHs BEIOAETCS JUINIOM O MpodeccHo-

1.8. Kagposoe obecnedeHne 06pa3oBaTelbHOTO NPOIECea MO POrpaMme

O6pazopanne (By3, ron

HOmKHOCTE, yueHas
CTCIICHD, 3BAHUL.

IlepeueHs ocHOB-
HBIX Hay4YHEIX H

Ne Qamuing Uma
o/ OT46cTEO OKOHYIAHNAS, CHENHATE- C'Eaxc paboTe! B ,uaﬁ-u y4ebHO-
HOCTB) HOH HJIH aHAJIOTHYHOH METOAHYECKHUX
obnactH, ner yOnuKaImii
PykoBoanTE L IPOrPaMMBI
. . 3ae. xadenpoii xu-
Konmpamesa YrMcKud HETAHOR HH- MHHCCKUX TEXHONO- | Aprop Gomee
1 Haranns ctutyT (YHH), 1976, Xu- | ruiiu nepepaﬁonfn 300 HaywHBIX
KomcTapTuropna | MICCKad TEXHONIO s 1ie- SHCPTOHOCHTCIICH, padoT
pepaboTkn HedTH u raza npogeccop, 4.T.H.,
42 rosa
IHpodeccopeko-npenoaaBarejbCKHi COCTAB MPOrPAMMBI
[podeccop xadex-
JleHUHTpanCcKuil TEXHOIO- PBI XHMUHCCKHX
Bacunner rageckuil aactuTyT (JITH) TEXHOIIOIHH H Iepe- ABTOD bolee
T paboTKH SHEProHO- P
2 BaneaTnn uM. Jleacorera, 1972, CHTeleH, 100 Hay9HEIX
Beeronogosag TexXHOIOTHI KHIKOTO npodeccop, A.T.H., paboT
TOILIIHEBA 42 rona
IIpodeccop xaben-
Jenwnrpanckuii roprsi PBI XHUMUHCCKHX ABTOD 6
3 Hy6oeukos Oner | wuuctETYT (JI'U), 1972, TEXHOJIOTHH H LIepe- Top boee
paboTKH YHEPrOHO- 150 mayqHnIx
AnexcaHIpORHY Merannyprus nBeTHBIX CHTCTEH, pador
MCTalIoB JI.T.H. C.H.C, ,
55 met
JleguHTrpajickuii nONIHTEX-
HUYECKUH HHCTHTYT MM.
M.H. Kamununa (JITTA),
1981, MeTanmyprus nseT-
HBIX METAIOB; Honent kadenpsr
C AHO JTIIO «Coppemernas | XUMHHICCKIX TEXHO-
ANTEIKOBA norui ¥ nepepabot- | ApTOp Gomee
4 Crermana HAYYHO-TEXHOJNOTHECCKA | = o eproHocHTe- 100 HayaHbX
HAKonaeRHa aKaJeMHus», IpodeccHo- e, pabor
HajIbHAS IIEPEIor0TOBKA JOTEHT, K.T.H.,
10 OporpamMMme «Xumuge- 26 et

CKas TEXHONOTHA M 3KC-
NepTH3a IPUPOIHEIX SHEP-
TOHOCHTEICH U YITIepoI-
HBIX MATEPHAJIORY




CTaBJATh MPEIOMNKEHHA TI0 OCYIECTRICHMIO pa3paboTaHHBIX IPOEKTOB M MPOM3BOACTBEH-
HBEIX IIPOTpaMM;

NOBEIMIATE 3 (eKTHBHOCTE PabOTH IPOU3BOACTBA HA OCHOBE BHEAPCHHA HOBOM TEXHHEKH H
TEXHOJIOTHH IIPOM3BOACTBRE;

AHANM3MPOBATh IPHIMHE] Opaka M BEITYCKa IPOIYKIIAH HHU3KOI'O KauecTBa, pa3pabaThIBaTh
TLIaH MEPOIIPHSTHIL 110 €r0 IPEeAYIPEKICHUIO;

TIPOBOJHUTE TEXHHMKO-3KOHOMHEYECKHUH aHanmu3 padOThl TEXHOJIOTHYECKHX OOBEKTOR MPOMS3-
BOJICTBA,

paboTark ¢ MpoeKTHOH 1 pabouell TexHHYIecKOH HOKyMeHTaIHeH, oQOpMIIATE 33/IaHHs Ha
IIPOEKTHPOBAHUE;

PacCYUTHIBATE POU3BO/ICTBEHHBIE MOMHOCTH B 3aTPY3Ky 000PYIOBAHHS TEXHOTOTHYECKOMH
YCTaHOBKH.

OCBORTSH NPAKTHYECKHN ONBIT:
pa3paboTKa TEeKYIIMX ¥ NEepPCIECKTHBHBIX MPOM3BOACTBEHHEIX IIAHOB H 3alaHHii; MeXoB H
YCTaHOBOK;
obecredeHne BLIIOJHCHUS NPOHBOICTBEHHBIX IUIAHOB H 3aJaHHi [0 HOMEHKIATYpe H B
COOTBETCTBHH ¢ HOPMATHBHO-TEXHHYECKOH JOKyMEeHTauuel Oprail3allii ¥ MpOH3BOJICTRA,
PHTMHYHBIH BBIITYCK IIPOAYKITUH BEICOKOIrO Ka9eCTRa;
o0Iee PyKOBOJICTBO IIPOH3BOACTBEHHO-XO3MMCTREHHON JEATENLHOCTEIO LIEXOR, TEXHOIOTH-
qecKiuX 0OBEKTOR;
OPraHu3alys ¥ KOHTPOJIb TEKYIIUX IIPOHU3BOJICTBEHHBIX [IIAHOB, UX YUET;
KOHTPOJIb COOIIONEHHA TEXHOJIIOTHUECKHX 1apaMeTpoB B Tpeaeiax, YTBePKISHHBIX TEXHO-
JIOTHYECKUM DPETIIAMEHTOM, NIPHMEHEHHE MEP II0 YCTPaHEHHIO NPUYHH, BEI3BABHMIMX OTKIIO-
HEHH OT HOPM TEXHONOTHUECKHX periIaMeHTOR;
BHECEHHE NPEJUIOKEHHH [0 COBEPIICHCTBOBAHMIO TEXHOIOTHIECKHX IIPONECCOR, IIOBEIIIE-
HHIO KaUeCTBA BBITYCKAEMOH IIPOIYKITHH,
aHaNn|3 pe3ynbTaTOB IPOU3BOACTBEHHOHN NEITCILHOCTH TeXHOJIOTHYECKHX 00BEKTOB.

1.4 O0bem mporpaMMBbl H BU/IbI y4eOHOI padoThl

Bun yuebnoii paborst Bcero vacos
O06nmuii 00BeM TPOTPAMMEL 1020
Jlek1HoHHEIe, IPAKTHIECKHE H Ta00PATOPHEIE 3aHATHA 240
Ipaktiueckue (mabopaTOpHEIC) 3aHATHS HA NIPEATPHSTHH 300
Camocrogrenpiad padoTa, BKIIYas HOATOTOBKY K HTOTOBOMY KOHTPOIIO 480

1.5. Yyednnli mran

B ToM uncne Ilepeuens xoM-
NeTeHnuH, nog-
nexawmux hop-
Ne Hanmenosanme Beero Jleximn, TlpaxTHdeckHe (mabo- Camocros- MUp OBaHPgO fie
/I Monmynei wacos | Parird PATOPHEIE) 3aHATHA Ha TenbHas aroram ooyre”
nabopar. HEA pa3jenam
SAHSTHA TNpEANpUATHI paGora IpOrpaMMe! (co-
ITIACHO MePEeTHHO
myHKTa 1.2)
1 «Obmuiin 340 80 160 160 1-4
) (000 «KHHE®»)
.. 100
2. 1 «IIpodeccronancusiiy | 340 80 (000 «KKMHE®Dy) 160 1-4
" 100
3. «CrienHanbHBIA» 340 80 (000 «KMHED») 160 1-4
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1.9. Copepixanune o0yIeHNs

Haumenoranme pasne-
JIOR MpotheccuoHank-
HOI0 MOIYNS TEM

CopepkaHue yuebHoro MaTepuana, aGoparopHeie
pabOTHl B NPAKTHYECKHE 3aHATHS, CAMOCTOATEIIbHAS
pabora obyqaromuxcsa

ObBeM 4yacoB, BCero

Monyne 1. O0mnii

Tema 1. Tepmonuna-
MHEKA

TepmoauHamMHYecKas cHCTeMa H ¢¢ cocrosaus. Ilep-
BOE HAYano TEPMOAHHAMMKH. YpaBHEHMA IEpBOro
Havyana TEPMOJMHAMHKH. TemnoeMKOCTE CHCTEMEL,
TepmoavHaMHuecKHe TIPOLIECCH H3MEHEHHSA COCTOA-
HuA raza. MsoxopHslH, n306apHbIi, H30TepMHYECKHH
H aguadaTHel npouecchl. [TonuTpornssie mpoUeccsl.
P-V u T-S puarpammel ra3oBeix npoueccor. MeToapl
pacuera IapaMeTpOB COCTOSHHS pabodero Tena B
TepMOZHMHAMUYECKHX npoueccaX. Paszosas mgua-
rpamma Boael. BongHoii nap u ero croiictea. Ipo-
uecc mapoobpaszoBaHHs B P-V u T-S mmarpammax.
Bropoe nauano repmonunaMukn. Kpyropeie npouec-
CBI {TIMKJIBI ),

IIpakTUYeCKHE 3aHATHA:

1. TlapameTprl cocTosHuA Tena. MneanbHbie rasel u
OCHOBHBIE I'a30BEI€ 3aKOHEL ['230BBIC 3aKOHBI.

2. 3aKOHBI TEPMOJMHAMHKH. TeroeMKoCTE.

3. OcHOBHEIE I'a30BBIC TPOLICCCHI

4. BousiHoH nap u ero cBoHcTRa

Tema 2. N'uapasinka u
a3poMeXaHHKa

OcHOBHBIE CBOHCTBA XHAKOCTEH M rasos. Iliot-
HOCTb, YIENBHBIH Bec B YICHLHEIH 00beM muaxocTel
H ra30B, X 3aBHCUMOCTb OT AABJIEHHA H TeMIepaTy-
pbl. JIMHamMH4eckas BAZKOCTh, KMHCMATHYECKAS BA3-
kocTh. CTaTHKa XKHUAKOCTEH H raszoB. ['mapocraTuye-
CKOC NaBJIEHHE B TOYKE M €ro cBOHCTBA. YpaBHCHHA
THAPOCTATHKH M aspocratukd. Coollatommecs co-
CYABl M PABHOBECHS B HHX JKHAKOCTEH M raszos. He-
YCTAHOBHBIISECA U YCTAHOBUBILESCH JIBIHDKEHUE
xHakocTH. Pacxon sxugkoctn. IToHsaTHe 0 Hamopax.
Obmee ypaBHEHUE YHEPTHH JUisl MOTOKA CILTOLIHOH
JUIKOCTH. YpaBHeHWe BepHYIIH Ijid [IOTOKA He-
CXKUMAaeMOol KUIKOCTH. Buas! rHapaBIHuecKHx co-
npotuBneHui. [loTepr Hanopa Ha TpeHwe ¢opMyna
Hapcu-BeficOaxa. PexHMBI JBHMKEHHSA KHIKOCTH.
CrpykTypa naMMHApHOro U TYpOY/IEHTHOr0 MOTOKOE.
MecTHBle TrHMADABIMYECKHE CONPOTHBICHHS W HX
pacuer.
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HpakTrdeckie 3aHATH:

1. [IpakTHdeckoe MPUMEHEHHE 3AKOHOB THAPOCTATH-
KH.

2. IIpakTHuecKoe NpHMEHeHHe YpaBHEHUA Bepryniu
3. Pacuer moTeph Ha TPeHHE NPH TaMHHAPHOM |
TypOyneHTHOM pexuMax. Pacder cymMMapHbIX IIO-
Tepk HAMIOPOB B [I0TOKAX.

JlabopaTopHrle 3aHATHS:

1. Onpenenenne xozddUnHeHTa TPEHHS NIPH JIBHXKE-
HHH Fa30BOr0 MOTOKA 110 KAHAIAM.

2. Onpenenenne k03(QHUHCHTA MECTHBIX COIPO-
THUBJCHMIA.




HamMenoraHue pasae-
TIOB IPOdhecCHOHAITE-
HOIo MOIYJIA TeM

Copepskanue yuebHOTO MaTepHaa, JabopaTopHble
paboTel M MpaKTHYECKHe 3aHATHA, CAMOCTOATE/IbHASL
paboTta obyqarommxcs

OOGBeM 4acos, BCEro

Tema 3. Temnoobmen-
HBIE npoueccm B XH-
MHYCCKOH TEXHOIOTHH

OcnoBrl Teronepenaun. Temnopoi Gananc. Ypas-
HeHMe Nepenauu Terna. [lepenaya Terna yepe3 cTeH-
Ky. Cpenuii TeMmnepaTypubiif nanop. KoHpexnus.
Jlygencnyckanue. Ilotepn Temna B OKpYKawoIyio
cpeny. CpaBHeHHe U BBIGOp TeruiooOMeHHBIX amnma-
paroB. llepuoguyeckuii npouece Temioodmena. Ten-
noo6MeH B MCeBIOOKIDKEHHOM ciioe. Pazienenue
ra3oBbIX cMecel M CHKIDKEHHE [a30B METOAOM rimy06o-
KOI'0 OXJIAMIeHHU.
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IpakTHdeckue 3aHATHS:
1. Pacuer reruioofMenHbIx annaparo. Onpeaenenue

TEMJIOBOH HATPY3KH H pPacXola HATPEBAOINNX HITH
OXJTaXJAICILHX areHTOB.

2. Pacuer TennooGMeHa IIpy KOHJIEHCAUMH Mapa.

3. Pacuer BRINAapHEIX anmapaToB, MaTepHaibHE |
TENJI0BOH HaJlaHCEl BBIMIAPHOTO AIIApaTa.

JlaGoparopHble 3aHaTHA:
1. MogenupoBaHue pekynepaTopa

Tema 4. MaccooBmen-
HEIE OPOLICCCH B XH-
MHYCCKOH TEXHOIOIMH

Bujsl npolneccos Maccornepenaus, UX obmas xapak-
TepucTuka. (Qazopoe paBHOBecHE. JIuHHA paBHOBe-
cus. MarepuaneHsiil Gananc, ypaeHeHuwe paboueii
aunuy. Hanpaenenuwe Maccomepenadd W IBHOXKyILIas
CHJIa MaccOOOMEHHBIX rponeccoB. CrnocoBrl nepeHo-
ca Maccel. Monexynapaad auddysuia. 3akon Puka.
Koneexrueras  muddyzus.  HuddepenuuancHoe
YpaBHEHHE KOHBEKTUBHOH auddyzum. MexaHusM M
MOJENH TIPOLIECCOB  MaccolepeHoca. Y paBHeHMS
MaccooTAauH. [Topobue audidy3UOHHBIX MpOLECCOB.
Macconepenaya, ocHOBHEIE ypaBHCHHS Maccorepe-
Jayd. CpenHss JBHXKYINAsS CHNA NPOLIECca MACCOTIe-
pelnasy B 9McIo eAUHHL neperoca. CriocoOkl onpe-
JeNeHHs YHCIIa eHHUL epeHoca. [IpuHumn pacuera
HacaJO0YHBIX M TapenbuyaThiX MaccoOOMEHHBIX amna-
patoB.

PaeHoBecre B cHCTEME Ia3->KHAKOCTh. 3aKoH 1'eHph.
MarepuaneHelii 6ananc abcopbuuH, ypasBHeHHe pa-
Gouelt yimumu. OnpeneneHue pacxoia abcopGeHTa.
Knaccudukamus, ycTpoHCTBO M OCHOBHBIE KOH-
CTpYKUME abcopOLMOHHBIX annmapaToB. ILieHOYHEIE
abcopOeprl. Hacanounsie aGcopGepsi, THApoIuHa-
MHYECKHEe PEXHMMBl MX paboTel. Bumsl u xapakTtepu-
CTHKM HacajfoK. TpeDoBaHMA, OpebsBIseMBlE K
nacagxkaM. Tapeneuarteie abcopbephl O CIMBHBIME
yeTpoiictBamu. [uapoasHaMHueckre pexxHMBl pado-
TEI Tapenok. THIEI TapeioKk, HX CPaBHHUTENbHAA Xa-
pPaKTEpHCTHKA. KONMOHHBI ¢ TAPEIKAMH 0e3 CIIMBHBIX
yCTpoHCTB. KOHCTPYKIMM NPOBANBHBIX Tapeiok.
PacmputuBaromue  abcopbeppl.  IIpuHIMNHAIBHBIE
cXeMEl abcopOINOHHO-IeCOPBIHOHHEIX YCTAHOBOK.
OfIas XapaxrepHCTHKA METOIOB Pa3JeNeHus KHJl-
KMX roMoreHHelXx cMeceif. PaszoBoe paBHOBecHe B
CHCTEME KHAKOCTb-HIap Wi OMHApHBIX CHCTEM. 3a-
koH Payns. Ilpocras neperoHka. Pexrmdukarms.

16
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HauMeHopanue pasuge-
JIOB NIpogeccCHOHATIB-
HOTO MOZIYJIs TeM

Coaepxanue yyebHoro Marepuana, naGopaTopHsie
paboTsl H NPAKTHYECKHE 3AHATHA, CAMOCTOATENbHAS
paboTa obyuarommxcs

(QOreM yacos, BCETO

DOH3KKO-XUMHUECKHE OCHOBEI Mpoiiecca. H3obpaxe-
HHE mpolecca pasaeneHus OHHapHBIX cMecell nyrem
pexTH$hHKALME HA AHArpaMMax y-x  £-y-x. [IpHHIM-
NHankHas CXeMa PEKTH(OHKALHOHHON YCTAHOBKH He-
OpPEPBIBHOTO AeHCTBUS. (JCHOBHBIC KOHCTPYKTHBHBIE
3NEMEHTR  peKTHQHKALMOHHBIX KOJIOHH. Marepn-
aneHpli W TemmoBoil OamaHck pexrudUKAHOHHOM
KOJIOHHEI. YpaBHEHHS pabouMX JHHHIA, HX MOCTPOe-
HHME HA auarpaMme y-x. Pacuer MMHHMaNeHOTO M 0TI
THMAJIBHOTO (MISTMOBBIX HHCEN. JKCTPAKTUBHAA M
aseotponHan pekTH(HKauus. OCHOBHEIE KOHCTPYK-
LUMH peKTH(PHUKAUHMOHHBIX KONOHH.

PaBHOBECHE B CHCTEMAX JKHIKOCTb-KHAKOCTh. HM30-
TEPMBI 3KCTPAKLUMH B TPEYTONBHBIX JHArpaMMAXx.
Bribop skcTparenta. MarepuansHblii Gananc. Meto-
Abl 3KCTPAKLMOHHOrO pazfiencHus. Muoroctynen-
yaTas NEPEKPECTHAsA W MPOTHBOTOMHAS SKCTPAKIIMA.
IIpoTHBOTOYHAA 3KCTpaKLMS ¢ aermMoi. MpakuHoH-
Hag akcTpakiys. Knaccudmukanus, ycTpoiticteo M
TMPUHIMIT JSHCTBHA 3KCTpakTopoB. OCHOBHEIE KOH-
CTPYKTHUBHBIE THIIBI 3KCTPAKTOPOB.

IpomeinicHHble ancopbeHTEl, HX XapaKTEPUCTHKH.
Dazopoe paBHOBecHe TpH aucopbuuu. KuHeTHue-
cKHe ocobeHHocTH npouecca aacopbuun. Tunossie
KOHCTPYKUHH ajicopOepoB IePHOIMHECKOr0 W He-
OpPEPRIBHOrO  JeHCTRUA. Ancopbepbl ¢ HEnoaBHK-
HBIM, TFIOTHBIM JIBIWKYLIHMCS H B3BEIISHHBIM CII0EM
aacopbenra. lecopbiug, METOABI ee IPOBEACHHMA.

[paxTHueckHe 3aHATHA:

1. Criocofbl BblpaskeHHs cocraBa (haz. Omnpeaehenue
koapduieHToB Hudidy3un, MACCOOTIAYH M Maccolle-
penagu

2. Obmye NPUHLMILL U MOCIENOBATENRHOCTE Pacuc-
Ta abcopbLHOHHBIX alnaparos. Pacuer HacagouHOro
M Tape/ipuatoro abcopbepos.

3. PacueT pekTuHKALMOHHO YCTAHOBKH.

4. Pacuer agcopbepos.

Moayas 2. podeccuonaanHblii

Tema 1. O6was xumu-
yeckad TEXHNIOTUS

OcHOBHBIE TEXHOJIOMHYECKME TIOHATHA W Onpejene-
HHS: NPOU3BOUTE/ILHOCTE, HHTEHCHBHOCTb, PacXol-
HbI¢ KO UIMEHTEI, CTeNeHb NIPEBPALIEHHS, BBIXOL
NPOAYKTA, CEJCKTHBHOCTh. MaTepHanbHEIH H SHep-
reTMYeckHi OamaHChl XMMHYECKOTO MNpPOU3BOACTRA.
Knaccuduxauma xumuueckux peaxuuit Maxtopsl,
BIIHSAIOIIME HA COCTOAHHME paBHOBecHs. CHBUI paB-
HOBECHS T10J BIHSHHUEM TCMOEPATYPHI, JABJICHHS,
KOHUCHTPAUKH Pearupyreuyx pewecrs. Katanuru-
deckue npouecchl. OOlMHe 3aKOHOMEPHOCTH KATAIMIU-
YeCKHX peakiyi. ['eTeporcHuwii katanus. Kunervxa
reTepOreHHO-KaTAIMTHYECKHX peakumil. Knaccuduka-
LMK peakTopos. PeakTopel nepuompiveckue. Peakro-
PBI HEnpephIBHOro AeHcTBHA. PeakTop HMaeansHOro
BoiTeCHEHHA. Peaktop mpeanbHoro cmemenus. Kac-
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HaumenoBanue pazze-
JI0B nipodecCHOHATIB-
HOTO MOIYJIS TEM

Conepxanue yuebHoro Marepuana, 1abopaTopHele
pabOTHI M TIPAKTHUECKHE 3aHITHs, CAMOCTOSTEIbHAS
paboTa obyuaromuxces

O0neM uacos, BCero

KaJ peakropos. [lonyHenpepsiBHBIE PeaKTOPEL.

ITpakTHueckye 3aHATHA:

1. PacueTsl pacxonHsix K03 PHLIHEHTOR

2. CocTaBneHue MaTepHaANBHEIX DaJlaHCOB Heobpa-
THMBIX XHMHKO-TEXHOIOrHYECKHX IPOLIECCOR

3. IIpHHUAIIBL COCTABIEHHS TEMNOBLIX 5ANaHCOB
4. Pacuer peaxkTopoB

Tema 2. Xumug vedtn

Knaccudurauus Hedreil. Hedres kak xomnoupnas
cHcTema (HeyrsHble mHCEpCHblE CHCTEMBI). Majk-
TeHsl HedTH. Yrnepoaoponst HedTeil. AnKaHbl W
LMKI0AIKaHbL AJIKeHEl, ApeHbl. CTpoeHHe, cOCTaB,
ceofcTBa. I'eTepoopraHuucckie CcOeQUHEHHS Hed-
Teii.  Kuciopopcogep:kame,  cepocogepikaiime,
a30TcoliepKaIlye coeHHEHHS. CMOIbL, acanbTeHsl,
Kapbenel, xapbounsl. CrpoeHue, cocTas, cBOHCTBA.
Hedte u e€ Muposoe 3nauenue. QCHOBHbIE (PHIHKO-
XAMHYecKMe cBolictea Hedrell U Hedrenponykros. TLioT-
HOCTE, (DpPaKUMOHHBI COCTaB, BA3KOCTb, TETUTOBHIE
CBOJCTR, TeMIcparypel (BCHLILIKH, BOCHIAMEHEHUS, Ca-
MOBOCTIAMCHGHMS, 3ACTLIBAHMS, IUIABNEHMS, pa3MArye-
HUA), SNEKTPHUECKHEe CBOHCTBA, ONTHYECKHE CBOMHCTEa,
GHTHACTOHALIHOHHEIE CBOMCTBA GEH3WHOB, OKTAHOBOE
YHCIIO0, BOCTINAMEHAEMOCTE AM3eILHRIX TOILIME. Hampas-
nekus nepepabotky Hepru. HedTh M NPOAYKTH ee Ie-

pepaborku. Tlotounas cxema nepepaboTku HedTH Ha
HIT3.

16

IIpakTHueckye 3aHATHS:
1. Onpenenenye U kiaccudukanusa Hedreit

2. lTocTpoenne KpUBOH MCTHHHBIX TEMIEPATYpP KH-
nenus (MTK)

Tema 3. Teoperuue-
CKHE OCHOBBI XUMHYE~
CKOH TEXHOIOrHU
NIPHPOIHBIX SHEPro-
HOCHTEJICH 1 YTIepoa-
HBEIX MATEPHANIOB

XHMH3M M MCXAHH3M NPEBpPalleHHs YTIEeBOAOPOIOB
npu Tepmonuze. Peakuun papuxanos. azodaznerii
(nmrponu3) M xkuaKodazHelil (KOKCOBAHHE) TEPMOJIHS,
[NpeepaticHHe WIKAHOB, ANKEHOB, HHUKMOANKAHOB M
apeHoB. XHMH3M M MEXaHH3M IIpEBPALLEHHS YITIEBO-
OopojoB MIpH Karanuze. ObpazoBaHHe W CBOHCTBA
KapOOHUit-MOHOB. XapaKTepUCTHKA KATATM3A H KaTa-
muzartopos. Ilpouecchl, upymme no 6GudyHkimo-
HaIbLHOMY KaTanusy: pHOOPMMHI, H30MEpH3aLMA,
rHAPOOYHCTKA H I'HAPOKPEKHHT.

16

IpakTHyecKHe 3aHATHA:

1. TepmoauHaMuueckue pacuéTbl XHMHYECKHX LPO-
ueccoe. Onpeaeneuue sHeprun ['nGoca.

2. KnHetHYecKue pacqeThl pasIMYHbIX XMMHYECKHUX
NPOLECCOB ApeBpalleHus YINCROAOpoaos (ompene-
JIEHHE CKOPOCTHU H KOHCTAHTBI CKOPOCTH PEAKLIMHE).

3. Pewenve  3amay  mo  rTeme  «CeoGopHo-
PARMKAIBHBIN MEXaHH3M TEPMHUECKHX PeaKkimiy.

4. Pemenne 3anaq Ha temy «KapGoHuii-uonmeiii me-
XaHHM3M KaTATHTHYECKHX PeaKiHiiy.

i0




HaumeHopanue pasie-
108 npodeccHoHaTB-
HOTO MOJYJIA TeM

Copepxanue yueGHOro Matepuana, 1abopaTopHeIe
paboTel U MPAKTHHECKHE 3aHATHA, CAMOCTOATE/IEHAS
paboTa obyqaomuxces

O61eM yacos, BCEro

Tema 4. Xumuucckas
TEXHOJIOTHA NPHPOI-
HBIX SHEPrOHOCHTENE
H YTAepOAHBIX MaTE-
PHAIOB

Ob6mue ceeaenns o HedrH. OcHopHBlE (H3HKO-
XHMHYeckHe CcBoiicTBa Hedredl M HedTeNpomyKTOB.
Hanpasnenuss nepepaborku  HedTu. Iloaroroeka
vepta x mnepepaGorke. Ileppiunas mnepepaboTka
HedTH. TepMHUecKHe TIPOLECCH AECTPYKTHBHOH Tie-
pepabotku Hedrr U rasa. Karanutuueckue npouec-
chl B HedrenepepaboTke. ['mipokaTanuTH4ecKue H
FHAPOreHU3alMOHHBIe TIpoliecckl B HedTenepepa-
botke. Ilpoilecch! MapoBO KOHBEPCHH YIIEBOIO-
POJHOTO ChIPBA.
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IpakTHiyecKHe 3aHATHA:

1. PacueTHble  MeTOALl  OTMpeAeneHHs  (HHU3MKO-
XUMHUYECKHX CBOMCTB M coctaea HedTel W Hedre-
npoAyKToB. I1NOTHOCTE, MOJICKYIApHAS Macca, JaB-
JieHHe HACHICHHBIX MapoB, BAIKOCTL, XapakTepH-
3YIOILHH (akTop, CpeaHsd TEMIEpPaTypa KUIEHHS.

2. Pacuer ycTaHOBOK aTMOC(EpHO-BAKYYMHOH mepe-
COHKH He(TH

3. PacueT yCT2HOBOK KATAIMTHYECKOTO pHQopMHHTa
4. PacueT ycTAHOBKHM THAPOOMHCTKH AH3EABHOIO TO-
[1HBa

Moagyab 3. CnenHadbHBIH

Tewma 1. Jionosaxnu-
TENBHBIC MNABBL XUMH-
4yeCckoil TeXHOIOTHH
NPUPOIHBIX SHEPIC-
HOCHTENe# | yrnepoa-
HEIX MaTepHaoB

[epcnexTHBHBIE NPOLECCH MepepaboTKH YrIeBOI0-
pOIHEIX Taz0B. COCTAB M CBOWCTBA NPHPOHBIX ra308
M Tra3zoBblX KoHmeHcatoB. HedTezaBomckue rassl.
TMpoueccol OYHCTKH M Pa3feleHHs YIIEBOJAOPOIHBIX
razop. XHMHUYECKHE NPOLECCH NepepaboTKH YIIeBo-
AOPOIHBIX Taz0B U Ia30BHIX KOHJEHCATOB. TepMuuc-
CKME H KATAJIWTHYCCKHE MepepaboTKy rasos. XHMHs
H TCXHOJOTHS TNPOH3BOACTBA CHHTe3-rasa. CHHTES
Ouepa-Tpomua. ITepenekTHBHBIE POLECCH! NEPE-
paGoTkH TsKENMBIX HedTAHeIX octaTkoB. [Ipomseon-
CTBO OPTaHMYECKHMX BSDKYIUMX MATEpHanoB M OWTYy-
MoB. [IpoGnemel 1OIYyUYCHHS KauecTBEHHbIX Hedra-
HBIX TOIUIMB: OCH3HHOB, KEPOCHHOB, AM3E/IbHBIX, KO-
TENBHBIX M CYAOBBIX Tomus. COBpeMeHHBIE Tpebo-
BaHus K Tornveam. COBpeMEHHEIE TEHOCHIMH Nepe-
paboTky razoo0pasHeIX (YrIeBoAOPOAHLIX Ta30B)
TBepIBIX 3HeproHocuTenei (yreil u caanner). Tex-
HOJIOPHH CHHTETHYECKOTO SKMIKOTO H raz000pasHoro
TornBa. OCHOBBI MIPOM3BOACTBA H NIPUMEHEHHS MH-
HepalTbHBIX Macell U CMa30UHBIX MaTEpHAaloB,
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JlabopaTopHble 3aHATHA:

1. OnpeaeneHys cojepkaHid apoOMaTHYECKHX yrie-
BOZOPOAOB B HEHTAHBIX (PpaKuHAX.

2.Onpenenenue copepkaHus Oensona B OeH3MHaX
metopom MK-cnexrpockonuy,

3. OnpeeneHue KauecTsa JOPOXKHEIX GUTYMOB.

il




Haumenoranme pazje-
JIOB IIpoQecCHOHA -
HOT'O MOAYJIA TeM

Conepsxanne yueOGHOro MaTepHana, JabopaTopHLie
paboThI M NPaKTHYECKHE 3aHATHS, CAMOCTOATEBHASL
pabora obyqaromuxcs

QO6beM 4acos, BCEro

Tema 2. XHMMOTOMNO-
rus. TexHudeckuii u
CPYTITIOBOH aHAJIN3
TOILIHB

Kiraccnduxanusa roproue-cMa3zouHEIX MaTEPHAJIOB H
THIIOB JIBHraTelicl BHYTpeHHero cropaHmi. Brapt
ananyTHieckux nadopatopuit HII3. OcHoeHble Me-
TOABl TEXHHUYECKHX AHAIM30B, NPHMEHSEMEIX IpPH
CTAHJAPTHRIX HCIBITAHHIX HedrenpoaykTos. Cre-
LHaNbHbIE METOABl AHANH3a HCTBITAHMA HedhTeH u
HCTIBITaHKS TOTUIMB.
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JlabopaTopHBIe 3aHATHI:

1. Onpenenexye rpynmnoBoro yriaeBoAOpPOIHOTO CO-
CTaBa JUCTHIIIATHBIX pakIfHii,
2. Onpenenenre GppaklMOHHOTO COCTABA TOBAPHEBIX
GeH3HHOB.
3. Onpepenenne TeMnepaTyprl BCIBIITKH TH3CTBHBIX
TOMJIHEB B 3aKPLITOM THIJIC.
4. UnenTudukanus yrmeBogopoHOTO COCTaBa Cpel-
HUX JHCTHUISTOB [10 XpOMAaTOrpaMMe.

Tema 3. Mogenupora-
HHE XHMHKO-
TEXHOJIOTHYECKHX
IPOLICCCOB

O61xe NpUHLIKMIB! aHATM3a TUIIOBBIX TEXHOJIOTHYE-
CKHX TnpoueccoB. CHCTEMHBIH aHaNM3 IIPOLIECCOR
XHUMHYCCKOH TexHonorun. OHU3MYecKoe H MaTeMaTH-
geckoe MozenupoBanHe. Kiaccudukaimsa MaTeMaTh-
geckux Monenci. Meronsl MpOBEpKH aneKBaTHOCTH
MoJenH H ef KoppeKuHsA. [ HIApOIHHAMHYECKHE MO-
Aemy, Monenm crpyKTypsl NOTOKOB. Monenn wpue-
aNbLHOroC NepeMellMBaHus. Momenu WacalbHOTrO Bbi-
TecHenHsa. JuddysHonnas mopens. Sueeunas Mo-
dens. Kombunnposanuble Mofenu, MaTeMaTH4eCKue
MojenH TemnooOMeHHbIX U aGcopOILMOHHEIX anmapa-
TOB. MaremMarudeckie MOJENH MaccooOMEHHBIX arl-
naparos. CTaTuyecKHe H MaTeMaTHYeCKHe MOJEIH.
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TIpakTHUeCcKME 3aHATHS:

1. MonenupopaHHe CXeMbl IEPBUYHOTO (PAKIHOHH-
POBaHUS.

2. Pacuer norokoe 6noka TemioobmeHa ysina KaTaiu-
THYECKOrO pU(pOpMHUHTa.

3. QuHcTKa KHCTIBIX Ia30B JUITAHOJIAMHHOM.

4. ITapopas KOHBepcHs MeTaHa MPU 3afaHHOM COOT-
HOIIEHHH KOMIOHEHTOB.

Tema 4. XuMugeckue
peakTopa

PU3HKO-XUMHYECKHE OCHOBE! XMMHYECKHX ITPOLEC-
coB. ['oMorenHele XuMHYecKMe ripoueccsl. [ eTepo-
reHHbIE XMMHYCCKue nporecchl. Katamuruueckuii
xuMHYeckuii polece. [Ipouecch B xumMuueckom
peakTope. PexxHMBl HICANBHOTO CMeMeHHA. PexKUMEI
UcaIBHOTO BLITECHEHU. MzoTepMHudeckuii mpouece
B XMMHYECKOM peakrope. Hemzorepmuueckuit mpo-
LECC B XUMHYECKOM peakrope. OcHOBRI KnaccHdu-
KAllHg MEeTOA0B Heeneosannit. HaTtypHsle 1 Mo-
JenbHele ueenegosanus. Craiul HaTypHEBIX Heciie-
JopaHui. [TaccHBHEIN 1 aKTHBHEIH IKCIIEPUMEHT.
DH3HIECKOE M MATEMaTHIEeCKOe MOJEIHPOBaHHE.
AnexpaTHocTs Mofened, OcoGeHHOCTH pacyeTa pe-
AKTOPOR I KATAIH3A.

10
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HanmMenoranue pazie-
JIOB TIpodeccHOHaNb-
HOr0 MOJY7a TEM

Conepxanue yueGHoro marepuana, nabopaTtopHble
paboThl U IPAKTHYECKHE 3aHATHS, CAMOCTOATENbHAS
pabora obydarLuxcs

O0BeM yacoB, BCETo

IIpakxruyeckue 3aHATHS:

1. XuMHYecKkHe PeaKTopsl B HAYUHBIX HCCISAOBAHH-
AX Y IPOMBIINIEHHOH NPAaKTHKE.

2. DusHueckoe H MareMaTH4eckoe MOJeTHpOBaHHE
paboThl XHMHYECKHX PEaKTOPOR.

3. AnexBaTHOCTE MOAEINCH.

4.PaboTa eMKOCTHOTO pCaKTOpa ¢ MEXaHHYECKOH
MEUIAIKOH.

5. KoHCTpYKTHBHBIE 3JIEMEHTHl XMMHYECKHX PeakTo-
POB Ha MpHMepe paboTEl YCTAHOBKH KaTATHTHYECKO-
ro KpeKHHTa.

6. BeluncnieHHe KOHCTAHT PaBHOBECH#, OINpeficTieHHe
PaBHOBECHOIO BHIXOAa ¥ INOCTpoeHMe rIpato-
AHATHTHYECKMX 3aBUCHMOCTeHl And mpouecca rope-
HHsl TOTIMBA B TPYOUaTOl Meum.

10




1.10 TIpumepuas TeMaTHKA BBINYCKHBIX KBATH(UKANHOHHLIX paloT Mo HporpaMme
«XHUMHYeCKAas! TEXHOJIOTHS NPHPOJHBIX YHEProHOCHTE el U YTJEPOIHLIX MATEPHAIOB»

1. «YcTaHOBKA TMAPOOUHUCTKH CPEIHHX NUCCTHILLITOB € TOJTYYSHHEM KOMIIOHEHTOR IH3Elb-
HBIX U CYAOBBIX TOIUTHE

2. «YcTanoBka aTMOC(epHO-BAKYYMHOMH MeperoHK: HedyTu

3. «YcTaHOBKa FHJPOKPEKHHTA BAKyyMHBIX ra3oiineil ¢ NoIydyeHHeM KOMIOHCHTOR MOTOPHEIX
TOIUTMBY

4. «¥YCTaHoBKA MMAPOOYUCTKH-THApOAenapadMHH3AIMHE C MONYYEeHHEM KOMIOHEHTOB JH3Elb-
HEIX TOIUIME C YIyYIIeHHBIMU HU3KOTEMIIEPATYPHEIME CBOHCTRAMEY.

5. «YCTaHOBKA ’MAPOOYMCTKH C NONYYSHHEM KOMIOHEHTOB JKOJIOMHYECKH YHCTHIX JHU3eIbHEX
U CYJOBBIX TOTIJIHR ».

6. «YcTanoBKa THADOKPEKWHIA ¢ MOIYYCHHEM KOMIIOHEHTOB 3KOJIOTMYECKH YMCTHIX AU3ENb-
HBIX U CYAOBEIX TOTLTHBY.

7. «YCTaHOBKa 3aMENIEGHHOTO KOKCOBaHHS He(TAHBIX OCTATKOBY,

8. «¥YcTaHORKa KaTaJIUTHYCCKOTO KPEKHHTa BAXYYMHBIX rasoiinei.

9. «YcTaHOBKa BUCOpPEKUHIa IYIpOHA C IOJTYYEHHEM KOMIIOHEHTOB CYIOBBIX TOILJIABY.

10. «¥YcranoBka prugopMHHTa NPsSMOTOHHOH GeH3UHOBOH (paKkium.

11. «¥YcTanoBKa W30MEpH3aIHH JIETKoii OeH3MHOBOH (Bpakiuu».

1.11 MarepHalbHO-TeXHH'IECKHE YCIOBHSA PEATH3ANHH IPOTrPAMMEbI

1.11.1 Marepra/jbHO-TeXHAYECKOE OCHALIEHHE Ay IHTOPHH

(Crenuanu3upoBaHHEIE ayAUTOPHH, HCTIONB3YEMEBIE IIPH NMPOBEACHHH 3aHATHIH JIEKIIHOHHOTO
THUIA ¥ NPAKTHYECKUX 3aHATHI] 110 IporpaMMe « XUMHYECKas TeXHOJIOTHS NPHPOAHEIX SHEPTOHOCH~
TENeH ¥ yriIepoAHBIX MaTePHAOBY, OCHAIIEHb! MYJIbTHMEUMHBIMH IPOSKTOPAMH M KOMILTEKTOM
annaparypel, n03BoIAOMEH 1EMOHCTPUPOBATh TEKCTOBLIE U rpadiueckyie MaTepUaIbL.

JIexUMOHHBIH Kype UUTaeTCs ¢ MYNBTHMENMIHEIM COTTPOBOXKIEHHEM — L{eMOHCTpaLIHGH npe-
3CHTAllHOHHOTO MaTepuala ¢ NOMOIIBI0 MyTETHMEAHHHOTO MpoeKTopa.

Aynautopus Ha 40 MocaJouHEIX MECT.

Hocka wutepaktuBHas MoOHapHas DigitalBoard 6827.306 A2S — 1 wr., cTon ~ 21 wr., cTya
— 4] wr., Tpubyna - 1 1mrT.

Ilepeuens nMHUEH3MOHHOTO OporpaMMHoro obecmeuenua: Microsofi  Windows 7
Professional, FK Ne 447-06/11 ot 06.06.11 «Ha nocrasky oGopyaosanuay» (ob6cny:xusanue o 2020
roaa), Microsoft Office 2007 Professional Plus Microsoft Open License 46822807 ot 22.12.2009
(obenyxuranue go 2020 roga)

[IpakTHueckue 3aHSTHA — ayauTopus Ha 40 NOCATIOYHBIX MECT

Cron - 21 wr., cryn — 41 wmr., Tpubyna - 1 T, JOCKAa HHTEPAKTHBHAsA MOOMILHAS
DigitalBoard 6827.306 A2S — 1 mT.,

JlabopaTopHEIe 3aHATHA — ayauTOpHs Ha 12 TIOCaJ0UYHEIX MECT

Cronkl nabopatopuele — 10 mr., cryn — 12 wT., wxad 411 XpaHeHus peakTHBOB — 4 mT.,
wkad 1)1 XpaHeHHs [0CYAsl — 3 IT., BRITSXKHOM wkad - 2 10T, MOMKa — 1 1IT., pOTOpHAas BepTH-
kanmbHas Mewanka HT-120DX-Set, epxnenpusognas memanka HS-100D-Set, kommiexr o6opyo-
BaHHS CHCTEMBI XpOMATOrpa)MuecKoro aHaanusa ycTaHoBKkH « KONOHHEL ¢ perynapHoi HacagKom» ¢
JONONHHUTENLHEIMM MPHHAIEKHOCTAMH M MOHTaXXHBIM MaTepHanoM - [ wr., xpomatorpag LIBET-
800 mozenp 6 - | T, maaxkaT — 2 wr., MydensHas neus — 2 wr., 6aus rabopatopHas — 1 wr., cy-
IMHILHEIH WKad — 2 10T., 37eKTponeds — | WT., KonGoHarpesateb — 110T., 3NeKTPOIINTKa — | 10T,

1.11.2. Ilomewenns 105 caMOCTOATENLHOM padoTh:

1. OcHameHHOCTh NOMEIMEHHS JIsi CAMOCTOSTeNBHOI paboTel: 13 mocamounsix mMect. Cryn
— 25 wWT., ¢TOJ — 2 WT., CTON KOMIBIOTEPHEIH — 13 WT., mKad — 2 wT., focKa ayTUTOPHAA MapKep-
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Had — | mT., APM yuebnoe ITK (monuTop + cucTeMHEIH 6710K) — 14 mt. Jocryn k cern «Hutep-
HET», B 3MEK-TPOHHYI0 HHPOPMALIHOHHO-00pa3OBATENLHYIO Cpely YHUBEPCUTETA.

[lepeueHs JMUEH3HOHHOrO mnporpaMMHOTe ObecmedeHus: Microsoft Windows 7
Professional:I'K Ne 1464-12/10 ot 15.12.10 «Ha nocraBky KOMIIBIOTEpHOTO 060pynoBanusy» 'K Ne
959-09/10 ot 22.09.10 «Ha nocTaBKy KOMIBIOTepHO# TexHuKU» (00cmyxupanne a0 2020 roza) 'K
Ne 447-06/11 ot 06.06.11 «Ha nocraexky o6opynosanusy» (obcnyxusanue no 2020 roaa) 'K Ne
984-12/11 ot 14.12.11 «Ha no-craexy oSopyaopanus” (obcnyxusaune no 2020 roga) Jorosop Ne
1105-12/11 ot 28.12.2011 «Ha mo-craBKy KOMIBKTEPHOTO O00OPYIOBaHMA» (OGCHYyXMBAaHHE J0
2020 roxa), Horosop Ne 1106-12/11 ot 28.12.2011 «Ha nocraBky KOMIIBIOTEPHOTO 000Dy I0BAHUI)
(obcmyxupanue go 2020 roga) K Ne 671-08/12 ot 20.08.2012 «Ha nocragky npoaykuun» (06-
cnyxusanue 10 2020 roga), Microsoft Open Li-cense 60799400 ot 20.08.2012, Microsoft Open
License 48358058 ot 11.04.2011, Microsoft Open Li-cense 49487710 ot 20.12.2011, Microsoft
Open License 49379550 ot 29.11.2011 (obcnyxupanue go 2020 roaa),

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012 (o6cny-
*KuBa-HHe mo 2020 ropna), Microsoft Open License 60853086 or 31.08.2012 (oGcnyxuBanue 1o
2020 roaa)

Kaspersky antivirus 6.0.4.142

2. OCHAILIEHHOCTB NMOMENMEHHS 471 CaMOCTOATeABHOH paboTer: 17 nocagounsix mMect. JJocka
A7 THChMa MapkepoM — 1 1T, paboune mecra cTy1eHTOR, 06opynosanukie [1K ¢ mocTymoM B cers
yHUBEp-curera — 17 wT., MynsTUMeMHHBIH npoekTop — | tT., APM npenopasarens ans paboTs ¢
MyJapTUMEIHMa — 1 1T, (CHCTeMHBIH 610K, MOHUTOPEI — 2 1IT.), cTod — 18 wr., ctyn — 18 wr. Jlo-
cryn K cerd «HMHTEpHET», B BIEKTPOHHYIO MH(POPMALMOHHO-00pa30BATENBHYIO Cpeay YHMBEpPCH-
TeTa.

Iepeuenr NHMUEH3MOHHOTO MporpaMMmHoro obecnedenus: OnNepalMOHHAs —CHCTEMA
Microsoft Windows XP Professional: Microsoft Open License 16020041 or 23.01.200.

OnepauyonHas cucrema Microsoft Windows 7 Professional Microsoft Open License
49379550 o1 29.11.2011 (ob6cnyxusanue go 2020 roaa).

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007 (oGciy-
skuBaHue 1o 2020 ropa)

3. OcHameHHOCTE NMOMELIEHUA U1 CaMOCTOATENBHO | paboThl: 16 mocamoudsix Mect. Cron
KOMIIBIOTEPHBIH 1A CTYAEHTOB (THI 4) - 3 LIT., CTOJ KOMNBIOTEPHBINA WIS CTYAEHTOR (THUI 6) — 2
IIT., CTOJI KOMIIBIOTEPHBIA U CTYINEHTOB (TN 7) — | WIT., Kpecao TpemonaBaTens {(CeTka, [BeT
YepHeli) — 17 mWT., JocKa HamolbHas MoOunmbHad Genas MarHHTHO-mapkepHas «Magnetoplany
1800Mm>*1200mM - | wr., monoGnox Lenovo M93Z Intel Q87 — 17 wr., mnakar — 5 wr. Jloctyn K
ceTH «HMHuTepher», B 31eKTPOHHYIO HHGOPMAIIHOHHO-00pa30BaTE BHYIO Cpey Y HUBEPCUTETA.

[lepeuenp NHUEH3HMOHHOTO mporpamMmHoro obecneuenus: Microsoft  Windows 7
Professional: Microsoft Open License 49379550 ot 29.11.2011 (o6cayxusanue no 2020 roga).

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010
(o6-cnyxuBanue no 2020 rona).

CorelDRAW Graphics Suite X5 Joroop Ne559-06/10 ot 15.06.2010 «Ha nocraeky npo-
rpamMm-Horo obecneuenus» {(obcnyxupanue no 2020 roaa)

Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1

Cisco Packet Tracer 7.1 (cBoGoaHo pacnpoctpansiemoe IT10), Quantum GIS (ceoGonHo pac-
npoctpansemoe [10), Python (ceo6oxHo pacnpoctpansemoe [10), R (ceoGoaHo pacnpocTpansemoe
I10), Rstudio (cBobogHo pacmpocTpansemoe [10), SMath Studio (coGomHo pacnpocrpansemoe
I10), GNU Octave {coboano pacnipocrpansemoe I10), Scilab (coboamoc pacnpoctpansemoe [10).

1.11.3. Momemenns A Xpanenus o npoduaa KTHUIECKOTs 05e ysxupanus oGopynona-
HHS:
1. LlenTp HOBBLIX KHPOPMALIMOHHEIX TEXHONOIHH H CPEICTB O0YUEHHS:
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OcHalenHoCTh: MEPCOHANBHEIH KOMIIBIOTED — 2 1T, (JOCTYI K ceTH «MHTEpHETY), MOHHTOP
— 4 mT.,ceTeBo} HakonuTenbk — | IT., HCTOYHUK OecriepeGoiiHOro nMTanua — 2 MIT., TENEBU30D
riasMeHHsli Panasonic — 1 ., Touka Wi-Fi — 1 wr., nasneHas cranius — 2 WT., Apeis — 5 T,
nepgopatop — 3 wT., Habop HHCTPYMEHTA — 4 IUT., TECTEP KOMMBIOTEPHOH CETH — 3 IIT., 6aI0H €O
CXKaThIM rasoM — 1 IIT., nacTa TennonpoBoaHas — | mrT., memecoc — 1 wr., pagHuoCTaHIMs — 2 IT.,
croi — 4 mT., TymM0a Ha Koneckkax — | T., moacTaBka Ha KojecHkax — 1 mrT., mkad — 5 wr., Kpec-
JIo — 2 [IT., nectHrna Alve — I T,

[lepedens MMUEH3HOHHOTO IPOTpaMMHOTO obecnedenus: Microsoft Windows 7 Professional
(JTunensnonnoe cornamenre Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JTuuensuontoe cornamenue Microsoft Open Li-
cense 60799400 ot 20.08.2012)

AHTHBHPYCHOE nporpamMmHoe obecrneueHue Kaspersky Endpoint Security (Jorosop Ne
A810(223)-12/17 o1 11.12.17)

2. HenTp HOBBIX MHOOPMAHOHHBIX TEXHOJIOTHIH M CPEACTE 00yUeHuUs:

OcCHalIEHAOCTE: CTOI — 5 IOT., CTYN — 2 WIT., Kpecio — 2 ., mKkad — 2 wr., nepcoHanbHpIH
KOMIBIOTEP — 2 IIT. (gocTyn Kk cetH «MHTepHET»), MoHuTOp — 2 wWT., MOY — 1 1., TecTep KoMm-
NBIOTEPHOM ceT — 1 11T., 6aoH co ¢KaThIM razoM — 1 mT., wypynoeept — 1 1T,

TTepeyeHp MIEH3HOHHOIO NporpaMMHOre obecneuenns: Microsoft Windows 7 Professional
(JImnensmonnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (Jlunensuonnoe cornamenue Microsoft Open Li-
cense 46431107 ot 22.01.2010)

AntuBrpycHoe nporpammuoe obecneueHne Kaspersky Endpoint Security (Jloropop Ne
A810(223)-12/17 ot 11.12.17)

3. Lentp HOBBIX HHQOPMAIMOHHBIX TEXHOJOTHIT U cpeacTs obyueHus:

OcnallenHoCTh: CTON — 2 INT., ¢TI — 4 1T, Kpecno — 1 wT., wkad — 2 [mT., NepCoHANTBHEI
KOMIIBIOTEP ~ 1 WT. (ZocTyn k ceth «MHTepHET”), BeOG-Kamepa Logitech HD C510 — 1 wit., Komon-
xu Logitech — 1 mT., TecTep KoMITbloTEpHOM ceTH ~ | 1WIT., Apens — 1 wrT., Tenedod — 1 wT., Habop
PYYHEIX HHCTPYMEHTOB — | IUT.

Ilepeuens nMUIIEH3HOHHOIO NporpaMMHOre odecneuenns:Microsoft Windows 7 Professional
(JIunensnonnoe cornamenune Microsoft Open License 48358058 or 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunensnonnoe cornawenne Microsoft Open Li-
cense 46431107 ot 22.01.2010)

Anrusupycnoe nporpammHoe obecneuenne Kaspersky Endpoint Security (Zlorosop Ne
J810(223)-12/17 ot 11.12.17).

1.11.4. JInueH3HoHHOE IPOrpaMMHoe olecrieyerHe:

I. Microsoft Windows 8 Professional (moroeop Geccpounmiit 'K Ne 875-09/13 ot
30.09.2013 «Ha nocraBky KOMITBEOTEPHOM TEXHUKIY)

2. Microsoft Office 2007 Standard (morosop Geccpounsiii Microsoft Open License
42620959 ot 20.08.2007)

3. Microsoft Office 2010 Professional Plus (zorosop Geccpounsiii Microsoft Open License
60799400 ot 20.08.2012, goroeop 6eccpounsiit Microsoft Open License 47665577 ot 10.11.2010,
norosop 6eccpounslii Microsoft Open License 49379550 ot 29.11.2011)

1.12  YuebHo-meToaHdeckoe H HH()OpManHoRHOe obecneyenne

1.12.1 Cenopnan AuTepaTypa

1. XaMus | TexHoJIorHs HedTH U raza: yuebnoe mocobue / C.B. Bepoxuunnckas, H.I. JTu-
rypos, C.A. Cunungs. - 2-¢ H31., Herp. ¥ fof. - M.: ®@opym, 2009. - 400 ¢.

http://znanivm.com/bookread2.php?book=182165

2. Xumug HeTH W raza: yuebHoe nocobue / B.JI. Pabos. - M.: U]l ®OPVYM, 2012. - 336 ¢.
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http://znanium.com/bookread2.php?book=328497

3. Motexnn, B.M. OCHOBBE! TEOPHM XMMHYECKHX [POHECCOB TEXHOIOTMM OPTraHMUECKHX
BewecTs U HedrenepepaboTky [DnexTponnslii pecype] : yueb. / B.M. Ilotexun, B.B. Hotexun, —
DnextpoH. naH. — Cankr-IlerepOypr : Jlaus, 2014, —- 896 c.

https://e.lanbook.com/book/53687

4. Kynunos, B, A. Texsuueckas TepmojmHamuka [Texer] : yue6. nocobue s Byzos / B. A,
Kyaunos, D. M. Kapramos. - 3-¢ u3a., ucnp. - M. : Beicu. k., 2003. - 261 c. : rpad. - bub-
nyorp.: ¢, 255-256. - ISBN 5-06-004344-4 (B 0611.)

5. Hamoxun, B. B. Texnuueckas TepmoanHamMyKa U Terwonepenada [Texcr] : yued. noco-
Oue aa By30B / B. B. HamokuH. - 3-¢ usz., uenp. u gon. - M. ; Beicw. k., 1980. - 468, [1] c. : .
- bubnunorp.: c. 463 (29 nase.) . - (B mep.) : 1.30 p.

6. Konniaypos, B. I1. O6mas xumuyeckas Texsosorus [Texer] : yue6. nocobue a1s By3oB /
B. II. Kongaypos, B. . Anexcanapos, A. B ApteMoB. - M. : Akagemus, 2005. - 332, [1] c. : puc.,
rpa¢. - (Bricinee npodeccrnonankHoe o6pazoBanue). - BubGnmnorp.: c. 328 (16 Hass.). - ISBN 5-
7695-1792-1 (B mep.)

7. Jlanres, M. f. Tlpumephl MaTepHalibHEIX M TEIUIOBBIX PACYETOB M0 06mell XuMuyeckoii
TexHoJsoruu [Teker] : yued. mocobue / M. 51. Jlantes ; M-Bo BHICIL M Cpej. CIELl. 06pa3oBa-HHUA
PCO®CP, C3IIHU. - JI. : C3TIH, 1975. - 78(2) c. : Tabu. - Bubnmorp.: ¢. 64 (12 Hasy.). - (B 061L.) :
0.33 p.

8. I'yces, Anekcaniap Augpeeeny. I'mapaenuka [Texct] : yueOHMK AN aKaJeMHYECKOTrO
Oaka-naspuara / A. A. I'yces. - 2-e uz1,, ucnp. u gom. - M. : ¥Opaitr, 2016. - 285 c. : puc., Tab. -
{(bakanaep. Axanemuueckmii xypc). - Bubnuorp.: c. 282 (20 HasB.). - [Ipeam. ykas.: c¢. 283-285. -
ISBN 978-5-9916-6866-8 (B nep.) : 727.00 p.

9. Camoiinos, H.A. TIpumepr! H 3agaun nmo Kypcy "MateMarnyeckoe MOAETHPOBAHHE XH-
MBKO-TEXHOJOTHYECKHX MpoleccoB” [DnekTpoHHki pecype] : yuebHoe nocobue / H.A. Camoiinos.
— OnextpoH. naH. — Caukr-Ilerep6ypr : Jlaus, 2013. — 176 c.

https://e.lanbook.com/book/37356. — 3ar:. ¢ sxpana.

10. Caratopoga, B.JI. MatemaTuyeckoe MO/JEIHPOBAHHE TIPOLIECCOB KOHAYKTHBHOI TEIIO-
Iepefa-ui B I€TEPOreHHBIX CpefaxX ¢ NepHoAUYecKor cTpyKTypoil [DnekTponnslif pecype] / B.JL.
Casaroposa, A.A. Benuiii. — Dnekrpon. gan. — Mocksa : [opnad kuura, 2010. — 100 c.

https://e.lanbook.com/book/1527. — 3arn. ¢ sxkpana.

11. ®ponos, B.®. Jlekimu no xypey "Ilpolieccsl M anmapaThl XHMHYECKOH TEXHOIOTHH"
[BnekTponnEiil pecypc]: yuebHoe nocobue / B.®. ®ponos. — CI16.: Xumnuzaart, 2008. - 608 c.

http://biblioclub.ru/index.php ?page=book &id=98347

12. Hekpacog P.JO. Tennodusyka 1 runparivka B TEXHOJOTHYECKHX CHCTEMAX HedTeraso-
Boro obopynosanus / P.JO. Hekpacor [u ap.]. // Tromens: TioMTHIT'Y, 2014. 172 ¢,

https://e.Jlanbook.com/book/64507

13. Konppamesa HK., I'eopresa 3.H). Xumuueckue peakropnl. yueb. nocobue// CaHkr-
[Nerepbypr: Jlema, 2016. 326 c.

14. Arabexos B.E., Kocaxos B.K. HedTe 1 ras. TexHoJOrHH U NPOIyKTH mepepaboTku.
Pocros w/]I: ®ennkc, 2014, 458 c.

15. Anuwmta X., Credit k. ITepepaboTka Taxéneix Hedredi u nedrraaeix octaTkos. I'uapo-
FeHU3aUMOHHBIE OPOLECCH : TMep. ¢ anril. / noA ped. O.0. [maroaesoii. — CI16.: LIOTT «IIpodec-
cHaw, 2013. - 384 c.

16. Axmeros A.®., Kongpamesa H.K., I'epacumora E.B. OcHoen HedrenepepaboTiy / moj,
pen. AM. lllammazora. CII6.: Heapa, 2012. 280 c.

17. Axmetos C.A. TexHonorus rimySokoit nepepaboTkn HedTH M rasza : yaeGHoe nocobue
L7151 BY30B. 2-¢ u3j,, nepepad. u gon. CI16.: Henpa, 2013, 544 c.

18. Kamycrux, B.M. Texnonorus nepepadorku Hedgru. B 4-x wactax. Yacts Bropas. ®usy-
Ko-xumu4eckue npoueccsl / B.M. Kanycrun, A.A. ['ypees. — M.: Xumus, 2015. — 400 c.
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19. Marapun P.3., Marapun E.P. Teopetiueckie 0CHOBEH XHMHKO-TEXHOJIOTHYECKHX [IPO-
ueccoB. 3. 3-e, uenp. u gom. — M.: UJ] KTV, 2015. - 92 ¢.

20. Ilotexmn, B.M., OcHOBEI TeOpHH XHMHYECKHX [POLECCOB TEXHOJIOTHH OPTaHHYECKHX
semects u HedrenepepaboTku / B.M. Ilorexun, B.B. [MTotexun. — Usn. 3-e, ucnp. u mor. — CII6.:
Jlawe, 2014. - 896 c.

2]1. CrpaTtermdeckue TpPHODHTETHI POCCHHCKMX HedTenepepabaTHBAOIKX IIPEANPHS-
tnit/Ilon pepakuneii B.E. Comora. — M.: IHUHUTDuedrexum, 2002, — 292¢.

22. Paszsurne He()Tera’oBoro KOMIUIEKCa — OCHOBA PasBUTHS PErMOHOB: MaTepHasibl Hayd-
Ho npaxTHdeckoif koHdepenuun 2006 roga. — CI16.: XUMHU3JIAT, 2007. 200c.

23. Axmeros C.A., Mmmusapos M.X., Kaydman A.A. Texnonorus nepepabotiku Hedru, ra-
3a U TBEPARIX rOproYHX HckonaeMelx. — CI16.: Heapa, 2009. — 832 c.

24. banxos ILT. Tlpoueccs nepepaboTku HedTH. — 2- u3A., nepepab. w gon. — CIIG.:
XHUMMHM3JIAT, 2009. — 368c.

25. bopeckos [".K. I'eteporennslif xaranus. M.: Hayka, 1986. 304 c.

26. bopeckos I'K. Karamms. Bonpockl Teopun u npaxtuki. Mzdpannsie tpyapl. Hosocu-
6upck: Hayka, 1987.

27. Taiine A.A., Comos B.E., Bapmagcuit O.M. ApoMarHueckue yrnero0poas: Brigene-
HHE, NPUMEHeHHe, pelHoK: CripaBoynuk. — CI16: Xumusaan, 2000. — 544c.

28. Tefitc b., Ketuup Jixk., Hy#t I'. Xumus katanurtudeckux npoueccoe / [lep. ¢ anrm. -
M.: Mup, 1981. - 552 c.

29. Jix. Ileppu. CnpaBouHHK HHKeHepa xuMuka. Tom 1. Ilepeeon ¢ anrn Ilox pex. akan.
XKasoporkosa H.M. 1 yu.-xkopp.AH CCCP Pomankosa I[LI. M.: Xumus, 1969,640c.

30. Jbx. [leppu. CnpaBouHrK WHKeHepa xuMuka. Tom 2. [lepeon ¢ anrn. [ox pen. akag.
XKasoponkosa H.M. u ya.-xopp.AH CCCP Pomankosa ILI. M.: Xumus, 1968,504c.

31. Marapun P.3. TeopeTHueckre OCHOBEI XHMHUECKHX NIPOLECCOB NepepaboTky HedTH. —
M.: UOKOY, 2010. - 280 c.

32. Pymun M.I'., ComoB B.E., ®omun A.C. Kapmanustii cipasounuk Hedrenepepaboryn-
ka./ Ilox penakimeit M.I.Pynuna. — M.: ITHUHU TD nedrexum, 2004, — 336¢.

33. Cronses 3.M., Caduesa P.3., Cronses P.3. Hedraurie mucnepcuble cucremel.  M.: Xu-
Mmud, 1990. 226 c.

34. Bomwukuii C.C. Kypc xomnouaHoit xumun.- M.: Xumus. -1976. — 512 ¢,

35. Ciwonses 3.1., Cronses P.3., Capuesa P.3. Hedranrie qucnepcHsie cucreMsl.-M.: Xu-
Mus.-1990.-226c.

36. AxmeTos C.A. TexHonorus rnyboxoit nepepaboTku HedTH 1 ra—3a. /YuebHoe nocobue
74 By30B. — Yda: ['miem, 2002. — 672¢.

37. Cnpapounuk Hedrenepepaboruuka. /Tlon pen. I'.A. Jactoskuna.-JI.: Xumus. — 1986.

38. Cnpapounuk «lomnmmBa, Macna, cmasounble Marepuanbi»./ [log pegakuumein B.M.
xonsHuKoBa.~ M.: XuMmusi. - 1999,

39. Cajuena P.3. Ouzuxo-xumus HedTH. OUIMKO-XUMHYECKHE OCHOBBI TEXHO-JJOTHH Iie-
pepaboTkn HedTu.-M.: Xumus.-1998.-448c.

40. Cronses 3.1. Hedrsanbte aucnepcHrle cuctemsl./ YueGuoe mocobue no kypey «@®uzm-
KO-XMMHUECKAs] MEXaHMKA HE(DTAHBIX JHCIICPCHBIX CUCTEMY» JUISl CTYAEHTOB CIELHMANIBHOCTH «XH-
MHYECKad TeXHojorus nepepaboTkd HedTH U raza». — M.: MUHX u I'fT um. UM, T'yOkuna. —
1981.

41. Poraues M.K., Konnpamesa HK. Peonorua wedu u sedrenpoaykros./ YuebHoe no-
cobue. — Yipa: Uzn-po YI'HTY. — 2000.-89c¢.

42. I'ypees A.A. n ap. KpanuduxalmoHHEIE METOAb! MCIIBITAHUS HEQTSIHEIX TOI-IHE.- M.:
Xumys.- 1984

43, Cnpapounuk «Hedtu CCCP». 1-4 Tom.
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1.12.2. lononsuTeNbHAs JUTEpATYpa

1. AxmenpsHosa P.A., Jlnakymosrd A.I". XuMHYeckas TEXHOIOTHA NepepaboTKu ra3zoBoro
CHIPBA : MPOH3BOACTBO MOHOMEDPOB H3 Ia30BOTO CHIpbA: yueOHoe rnocobue — Kazans: W3-80 KHHU-
TV, 2015-181c.

https://biblioclub.ru/index.php ?page=book view red&book id=427711

2. I'myboxas nepepaboTka 6YphIX yIieil ¢ HONYUeHHEM KUAKHX TOILIHB M YIJIEPO JHEIX Ma-
Tepuaiios: Monorpadus / Kysnenos B.H., I'punko I".H. — Hosocu6.:CO PAH, 2012, - 212 c.

https://biblioclub.rni/index.php?page=book_view red&book id=140435

3. Conopora H. JI., Xanukosa JI. A. XuMHueckas TeXHONOTHS NepepaboTku HedyTH M rasa:
yuebHoe nocobre — Kasane: KazaHckuil HanpmoHanbHEIH HCCNeNOBaATENbCKHI TEXHOI0 THYECKHH
yHUBepcHTeT, 2012. — 120 c.

https://biblioclub.ru/index.php ?page=book view red&book id=258408

4. Kacarkun, A. I'. OcHOBHBIE TIPOLIECCHL U ANMapaTsl XMMHYECKoH TexHonorud [Teker] :
y4ed. 1ma By3os / A. I'. Kacarkun. - M.: Anpanc, 2009. - 750 c.

5. ®ponos, B.®. MeToasl pacuéra mpolLecCOB H annaparoB XHMHYECKOM TEXHOIOTHH
[Dnextponnelil pecypc]: (npuMeps! u 3axa4n) : yueGHoe nocobue / B.®. Oponos, ILI. PomaHkos,
O.M. Duucrok. - Cankr-Tlerepbypr : Xumusnar, 2010. - 544 ¢.,

http://biblioclub.rv/index.php?page=book &id=98345

6. Obmas xuMHudecKkas TEXHONOTHA. XUMHYECKHE PEAKTOPE!: METOJUYECKHE yKazaHWA M
KOHTpoJbHEe 3ananus / Caukt-Ilerepbypr: CIIGIJITY, 2016. 32 c.

https://e.lanbook.com/book/72791

7. I'pebennukora H.B. MeTons1 MaTeMaTnyeckoil 06paboTKH SKCHepUMEHTANLHBIX JaHHbIX:
yuebHOo-MeTo quueckoe nocobue / I'pebennnkora U.B. // Ekatepuntypr: Yp®V, 2015. 124 c.

https://e.]lanbook.com/book/98332

1.12.3. ba3kl faHHBIX, 3MeKTPOHHO-0HOAHOTEYHBIE CHCTEMbI, HH(OPMAHOHHO-
CIIPABOYHBIC H MOHCKOBLIE CHCTEMEI
1. Esponeiicxas usdponas 6ubnuorexa Europeana: hitp://www.europeana.eu/portal

2. Koncynprantllmoc: cnpaBodyHO - IIOMCKOBas cucTeMa [DJeKTpoHHBIA pecype]. -
www.consultant.ru/,

3. Muposas uudposas dSubnuorexa: http://wdl.org/ru

4. Hayunas anexrponnas 6ubnnotexa «Scopusy https://www.scopus.com

5. Hayunas snexrpoHHas 6ubnmorexa ScienceDirect: http://www.sciencedirect.com
6. Hayynas snexrponnas 6ubmiotexa «eLIBRARY »: https://elibrary.rw/
https://e.lanbook.com/books.

7. Ilouckosste cucteMs! Yandex, Rambler, Yahoo u ap.

8. Cuctema 'APAHT: anekTpoHHBIA NepUONUYECKHit CIIPABOYHUK [DNeKTPOHHBIA pecypc]
www.garant.ru/.

9. TepmuuecKkye KOHCTAHTH BEIIECTB. DIeKTPORHas 6a3a JaHHBIX,
http://www.chem.msu.su/cgibin/tkv.pl

10. SnexTponHo-6ubNHOTEUHAA CHCTEMA H3JATENBCKOTO LEHTPA «JIaHb»

11. 3aexTponnas 6mbnuoTeka Poccuiickoit 'ocynapcrsennoii bubnmnotexu (PI'B):
12. DnexTponHas 6udnuoTeka yuebuuxos: http://studentam. net

13. DrexrponHo-6ubnroTeunan cucteMa «35C IOPAUT» www.biblio-online.ru.

14. DnexrponHas 6ubnuoreunas cucreMa «HaunoHalbHei undposoii pecype «PyKoHT»».
http://rucont.ry/

15. DnexTponHo-6ubanoTeunas cucrema http://www.sciteclibrary.ru/ 7
16. DrexrponHo-6ubnHoTeyHasn cucteMa Znanium.com http://www.znanium.com /.
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1.12.4. Yuebno-MeToau4eckoe obecnedeHne caMOCTOSTeNLHOH padoThl CTydeHTA

1. XuMHUeCKas TEXHOJIOIHA TNPUPOIHBIX BHEPrOHOCHUTENEH ¥ YINepOAHEIX MaTepHalIoB.
Bucbpekunr: Meromuyeckne yKa3aHHs K TPaKTHUECKUM 3aHATHAM [DIeKTpOHHBIA pecypc] /
Canxr-Ilerepbyprexuii ropusiii yausepcurer. Cocr.: H.K. Kongpameea, A.C. Uskun. CII6, 2017.
55c¢.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2016-254.pdf

2. Xumudeckas TEXHOJIOTHS IIPUPOJHEIX SHEPTOHOCUTENEH U YTIIepO HBIX MaTepuanos. Ka-
TAJIMTHYCCKHH KpeKMHI: Meroaudeckie yka3zaHus K NPaKTHYECKUM 3aHATHAM [SNIEKTPOHHEIA pe-
cype] / Canxr-Ilerepbyprexuii ropurtii yausepceurer. Cocrt.: HK. Kongpamesa, A.A. Hlajigynuna,
B.A. Pynxo. CII6, 2017. 76 c.

https://search.rsl.ru/ru/record/01008862873

3. Tepmogunamuxa [Tekcr] : MeToA. yKazaHud K NpakT. 3auHaTiaM / coct.: O.B. 3epsHoea,
H.I". Bennukuna ; nayy. pen. HK. Kongpamega. - CI16. : Han, Munep.-ceipresoit yu-t "TopHbIii",
2015. - 44 c. - bubnuorp.: c. 42 (3 Hase.). - b. 1.

http://irbis.spmi.ru/jirbis2/index.php 7option=com_irbis&view=irbis&Itemid=374&task=set
static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<>[=6%D0%9F2%2E2%2F%D0%A2%203
5%2D343008355<.>

4. TennosnepreTuyeckoe oGopyoBaHHE U SHEProcHAOKEHHE XUMHUECKHX 3aBOI0B: MeTo-
IM-4eCKHe yKasanus K JnabopatopHeiM paboram/ Cankr-IleTepOyprckuii rOpHEBIH YHHBEpPCHTET.
Cocrt.: O.B. 3uipsHoea, T.A. Anekcanapogra. CII6, 2018, 59 c.

5. Konpgpawesa HK., I'eopruesa D.1O., lalixynuna A.A. Mertoaudueckne yKazaHus ajis
nabopaTopHEIX padoT juis OakanaBpoB Hampasienus 18.03.01 «Xumudeckas TexHoJorus» Moje-
JIHPOBAHNE XHMHMKO-TEXHOJIOTHUECKHX NpoieccoB, 2018. - 75c¢.

6. Obopynoeanue s nNepepabOTKM NPHPOAHEIX SHeproHocutened (yyebuoe nocobue)/
Canxr-IlerepOyprexnii ropusiii yaupepeutet. Coct.: U.H. Benornasoe, FO.B. llapukos, 0.A. Jy-
6oBukoe, B.O. Tony6es, C.H. Cantrikopa. CI1G, 2008. 92 ¢.

7. Texwonorus nepepaboTku yras, Hedrn wu rasa ( ydeGHoe nocobue) / CaHkr-
Ilerepbypreknii ropueiii yausepcuteT. Coct.: HM. Tensxos, .H. Benornazos, 10.B. I1lapukos,
0O.A. Jly6oruxos, C.H. Cantrikora. CI16, 2008. 87 c.

- 8. Tlpoueccel M anmapaThl XHMHYECKOH TeXHONOTHH (yueGHoe rocobue)/ Caukr-
Ilerepbyprekuit ropusiii yHusepcurer. Cocr.: HM. Tenakos, O.A. dy6osukos, C.H. CanTeikosa.
CII6, 2009. 98 c.

9. CucreMsl aBTOMATHU3MPOBAHHOTO KOHTpos (yaebHoe nocobue) )/ Cankr-IlerepSyprexuii
ropuslif yuusepceuteT. Coct.: H.M. Tensikor, 3.10. I'eopruesa, C.H. Canteikosa. CI16, 2010. 91 c.

10. Opranusaiys SKCIEpUMEHTANIBHBIX HccneaoBaHnil (yuebHoe mocobue) )/ CaHkr-
[lerepGyprekuit ropueiil yausepcutetr. Coct.: HM. Tenskos, C.H. Carreikopa. CIT6, 2011. 85 ¢.

11. BricokoTeMnepaTypHble IPOLECCH XUMHUYECKO TEXHOIOTHH. Y CTaHORKA 3aMeJIEHHOTO
KOKCOBaHMsA (METOJHYECKUE YKA3AHMS TI0 BHIMOJHEHUIO KypcoBEIX pabot)/ Cauxr-Ilerepbyprekuii
ropusiii yausepcureT. CocT.: H.IL. Porauera, C.H. Cantrixoga. CII6, 2015. 59 ¢.

12. TIpoueccs! ¥ anmapaThl XHMHYECKO# TexHomorun. Tenorble MpoLecchl (METOIHYECKHE
YKa3aHWA K caMocTosTenbHOH pabote.)/ Canxr-IlerepOyprekuit ropusiit ynusepeuter. Cocr.:
3.10. I'eopruera, C.H. Canreikosa. CIT16, 2017. 45 ¢.

13. TIponeces! 1 annmapaTkl XUMHYeCKOH TeXHONOTHH. MaccooOMeHHEIe Tpoliecchl: Meroquye-
CKHEe yKa3aHHA K camocToATeNbHoi pabore/ Canxr-IlerepOyprekuit ropubtit yusepeurer / Cocr.:
H.K. Konppamesa, 2.10. I'eopruera, B.A. Pymko CII6, 2017. 70 c.

http://old.spmi.rw/system/files/lib/uch/metodichki/2017/2018/2017-146.pdf

14. Lipetkos, C. K. [Ipoueccsl n anmapaThl XMMHYECKOH TEXHOJOTMH [DIEKTPOHHEIH pe-
cype] : yueb. nocobue / C. K. Lipetkos. - CII6. : Topn. yu-t, 2013. - 125 ¢, '

http://irbis.spmi.ru/jirbis2/index.php ?option=com_irbis&view=irbis&Itemid=374&task=set
static_req&bns_string=NWPIB,ELC,ZAPIS&req irb=<>[=%2D620671<.>
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