[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

(OV0: Makcumos Anexcert Bypeosii e pTRO HAYKH 1 BBICII
,D,Oﬂ)KHOCTb: OMPEKT d30BdTe/IbHOU NONUTUKE

cg) JJ,GJ%%%TaMeHTa 10 0 Pp

Nara nonucani- AR DY HIS' 39 AGIAFCTBEHHOE ABTOHOMH
YhukanoHbi nporpammiblii kniov: «MOCKOBCKHHU ITOJIU
8db180d1a3f02ac9e60521a5672742735c18b1d6 (MOCKOR

[ETO OBPA3OBAHUS POCCUMCKON ®EJEPALIUU
E OBPA3OBATEJIbHOE YUPEXJ/IEHWE BBICILIEI'O OBPA3OBAHUS

' TEXHAYECKUII YHUBEPCUTET»
}CKUH ITOJIUTEX)

CDaKyJIBTeT XAMHUYECKON TEXHOIOTHN U OMOTEXHOIOTHHI

PABOYASA ITPOT'PAMMA JUCHUIIJIMHBI

«MauuvHbI ¥ alnmapaTtbl XUMHYECCKHUX IIPOU3BOACTB»

HampasneHnre noarotroBKu/crieiuaibHOCTh
15.04.02 TexHo10ru4ecKue MalIMHbI 1 000pPyA0BaHHUE

[Tpoduns/crennanu3anus
IIpoMbIIICeHHBI MHKMHUPHHT

Ks

anuduKarms
Marucrp

®opMbI 00yUEeHUS

Ounas

Mocksa, 2025 1.



Paspaborank(n):

aoueHT kad. «Annaparyproe opOpMIACHHE H aBTOMATH3ALIMA TEXHOJIOMHYCCKHX POU3BOJCTS
umenn npodeccopa M. b. I'enepanosar, ‘
K.T.H., JIOLUCHT v il /A.C.Kunxapes/

CorunacoBano:
3aBenyromuii kadenpoi « AnmaparypHoe 0hOpMIICHHE H aBTOMATH3AIHS TEXHOJIOTHUECKUX

IIPOU3BOJICTB MMeHU npodeccopa M.Bb.I enepanosay,

K.T.H. /A.C.Kupcanos/



Conep:xkanne

1. Henu, 3a1auu U MIaHUPyEMbIE PE3YIbTATl O0YUEHUS IO JUCHUTIIIHE ...ccuvveureeeieanreeneeeseeesaeeeneenens 4
2. MecTo TUCIUIUIMHBI B CTPYKTYPE 00Pa30BATCIIBHOM ITPOTPAMMBI .......vveeeuvreeeerreesereeessreeesseeesseeessees 6
3. CTPYKTYpa U COACPIKAHUE JTUCIIUTIITIHBL. ....eeuuvreeereeeereeeeseeesaseeensseeansseeansseessseesseesssnessseessseesnseesns 6
3.1 Buabl y4eOHOU PAOOTBI M TPYIIOCMEKOCTD ....eeeuvvreenereeaereessreessseessseesssseessseesssssssssessssseesssessnnnes 6
3.2 TeMaTUYECKUN TIIAH U3YUCHUS TUCITUTITHDBL ....cuvveeeereeeereesireeneeeessreessneessseeesseesnseesnseesnnnes 7
3.3 CONEPIKAHME JIUCTIMITIIIHIHBL .....uuvveenetreennreeennseeeneseeenaseessseessseesnsseesssseessseesssesssseeenseesnseesnnseesnnses 7
3.4 TemMaTuka CEMUHAPCKUX/TIPAKTHUECKUX U JIAOOPATOPHBIX 3AHATHM . .....c.vveenveeereeiienireenveenereenens 8
3.5 TeMaTuka KypCOBBIX MPOCKTOB (KYPCOBBIX PAOOT) ..eecvvierrrerureerienireereensaeenseessneenseessneesseessnessens 8
4. Y4eOHO-METOANMUECKOE U HHPOPMAITTOHHOE OOCCTICUCHIC. .......vvevvrenereanreeereenreenseeasseessnesseesseeasseenens 8
4.1 OCHOBHAS JIATEPATYPA +veeeeuevrrreernrrreesannrreesassseeessssseessassseesasssseeessssssseesasssseesssssseessssssseesansssseees 8
4.2 JIOTIOTHUTEIIBHAS JIATEPATY P . e uvveeeeanerreeeasrrreeessnssreesansseesesassseesessssseesasssseesssssseessssssseessnssseeees 8
4.3 DIIEKTPOHHBIE OOPABOBATEIIBHBIC PECYPCB...euvvreerurreerirreennreeessaeeeseseeensseesnsseeansseessseesssssesssseessnses 8
4.4 JIuleH3MOHHOE ¥ CBOOOIHO PACIPOCTPAHIEMOE MMPOTPAMMHOE OOCCTICUCHUE ......eenveeneeennnennse 9
4.5 CoBpemeHHbIe TpodeccuoHanbHbIe 0a3bl TAaHHBIX M HH(POPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI
9
5. MatepranbHO-TEXHHUECKOE OOCCIICUCHHE. ... ..ceuveeureerueeanteerueeateesueeanseesnseanseesaseanseessseenseesnsesseesnsesnsens 9
6. METOAMUYECCKUEC PEKOMEHIAIIMH ... ..veeevreeerreennseeennseeensseeansseeenssessnsseesnsseesnssesssssessnssesssssesssseesssseesssseesnns 9
6.1 Meroanueckre peKOMEHAAINU AJIs TPET01aBaTeNsl 10 OPraHU3aAUU O0YUCHHUS. ........venveennee.. 9
6.2 Meroanueckue yka3zaHus sl 00y4arOIIUXCsl 10 OCBOCHUIO TUCIUIIIMHBI ......eeveeruveenerenaneens 11
7. DOH/T OIICHOUHBIX CPEIICTB .. uuuvvreeeuurreeeesuerreeeasssseeeasassseessssssessassssessssssssesssssssssesesssssesessssssessssssseeeanns 12
7.1 MeToibl KOHTPOJISI U OLICHUBAHUS PE3YIIBTATOB OOYUCHHUS .....vveenevreeevreenreeenreeesnreesnnreesnnneenns 12
7.2 llIkana u KpUTEPUH OIICHUBAHUS PE3YITBTATOB OOYUCHH .....veeneeenriennieanieeniieereesaeeeseeseneseeens 13
7.2.1 11IKasna OLEHUBAHUS PEPEPATA. ...c..eerueererutenreeieritenttenteestesteesteseeesteeteessesseesesasesaeenseensesseenses 13

7.3 OLICHOUHBIE CPEIICTBA «...eeeuuvreenerteaureeaureeenseeeasseeaseeessseesnseeessstesssseessseesssseesssseesssseesssseessseesns 13



1.  Hexaun,3axa4m ¥ IVIAHUPYeEMbIe Pe3YJIbTAThl 00y4eHH 110 JUCHUIITTHHE

OCHOBHBIE TCHJICHIIMM U TEPCIEKTHBBI PA3BUTHs MPOMBIIUICHHOCTH 3aKJIIOYAOTCS B CO3JIaHUU
HOBEHIIUX MaTEpPHAIOB M BBICOKOA(D(PEKTUBHOTO CHEIUATM3UPOBAHHOTO 00OPYIOBaHMSI,
OCHOBAHHOTO Ha peaju3allii HOBEHIMX JTOCTHKEHUN HAyKU M TEXHUKH, B YACTHOCTU B 00OJIACTH
HAHOTEXHOJIOTMHA, ONTUMAaJbHOM HANEeKHOCTH, BBICOKOM CTENEHM AaBTOMATHU3alud U
MEXaHU3aIMH MPOU3BOJICTB HAHOTEXHOJOTHM.

- OcHOBHasi UeJb OCBOCHUS JTUCHUIUIMHBI «MalMHbl W amnmapaTbl XHMHYECKHX
MIPOU3BOJICTB» — JaTh MAarucTpaHTaM HEOOXOJMMBIE 3HAHHUS OCHOBHBIX ITAlOB M IPUHIIAIIOB
TEXHOJIOTHYECKOTO TPOCKTUPOBAHMS XHMHYECKHUX HEPTEXMMHUYECKUX M OMOTEXHOJOTHUYECKHX
MIPOU3BOJICTB; MPHUHIIUIIOB CO3/IaHUsI OE30TXOMHBIX TEXHOJIOTHM, OOIINX IMOAXOM0B K CO3IAHHIO
0C30TXOIHBIX TPOU3BOJCTB, JaTh MPEACTABICHUE O TEXHOJOTHYECKUX M OPraHU3aIl[MOHHBIX
MPUHIMIIAX W SKOHOMHYECKOM OOOCHOBAaHUM CO3JIaHUsI OE30TXOJHBIX TEXHOJOTHUU. MpPoOIeM
JHEProcOEPEIKCHUsI B XHMMHUYECKOW TEXHOJIOTHH, HedTeXxuMuu, OWOTEXHOJOTHH: aHaiu3a |
OIICHKHA BO3JCHCTBUS MPOCKTUPYEMBIX MPEANPUITHI Ha OKPYKAIOIIYI0 Cpeay; IPHHIIUIIOB
pacueta ¥ KOHCTPYHUPOBAaHUSI OCHOBHOTO U BCIOMOTaTeIbHOrO0 OOOpYIOBaHMs; HAy4YHO-
METOAMYECKYI0 0a3y uisi JajdbHEHIIEro H3y4YeHHs MPHUKIATHBIX HaANpaBJICHUN pa3pabOTKu
TEXHOJIOTUYECKUX MAIIMH U 000pyA0BaHUs. BO3ACUCTBHUS .

OCHOBHBIMH 331a4aMM OCBOCHHUSA IMCHUIUIMHBI «MallluHbl W amnmapaTtbl XUMHYECKHUX

IIPOU3BOJICTBY SIBJSIETCS pACIIUPEHUE W CUCTEMAaTH3alusl 3HAHUH B 00JACTH MPOEKTUPOBAHMS
XMUMUYECKUX, HEPTEeXMMHUYECKMX U OHOTEXHOJOTHYECKUX MPEANPHUITUH, TEXHOJIOTHUECKUX
IpoLecCOB M OOOpYIOBAaHUSA C PACCMOTPEHMEM BOIPOCOB IMPUMEHEHHsI IEepCHEKTUBHBIX
TEXHOJIOTUH 3HEProcOepeXHHUs, CO3JaHUsA OE30TXOAHBIX TEXHOJOTHMH, 3alUThl OKpYXKaroIllei
Cpeapl M METOJOB IPOBEJIEHUS OSKOJOTMYECKOI0 IPOTHO3MPOBAHUSA, METOJOB pacyera
000py10BaHus, IPUMEHSAEMOT0 JIUIsl 3aIIUThI ONOC(EPHI OT IPOMBILUIEHHBIX BEHIOPOCOB.

OOyuenue no aucuuIianHe «MalMHbBI U annapaTsl XMMUYECKHUX MPOM3BOJACTB» HAIPABJIEHO HA
dbopmupoBaHKe y 00YJArOITUXCS CICTYIONTUX KOMIIETEHITUH:

Ko n HanMeHoBaHMe KoMIIeTeHIM Nuankaropsl 10CTHKEHUSI
KOMIIeTCHIIMH

ITK-1. Cnocoben paspabarbIBaTh y UIIK- 1.1 Ilpumenser coBpeMeHHBbIE

a/1alITUPOBATh KOHCTPYKIIMH| METOABl HMH)KEHEPHOIO aHajlu3a JUIs

MAaIIMHOCTPOUTEIbHBIX U3ICNUI ¢ y4eToM ONTHMMM3ALUU KOHCTPYKIUM
TpeboBaHui K TexHomorundnoctu, pecypcuoi| MIIK- 1.2 Pa3pabareiBaeT KOHCTPYKIHMH

OITHMH3AIIN noJ yCIOBHSA| MaIIMHOCTPOUTEIBHBIX W3],
ABTOMATH3UPOBAHHOTO M POOOTH3UPOBAHHOTO| OTBEYAIOLIMX TPEOOBAaHHUSAM TEXHOJIOTMYHOCTH
MIPOU3BOICTBA U pecypcocOepekeHUI0
HIIK- 1.3 Hcnons3yer
CIIELIMAIM3UPOBAHHOE MIPOrpaMMHOE
obOecrieueHre nJs TMPOCKTHPOBAHUS U
MOJIETTMPOBAHUS U30ETIUN "

TEXHOJIOTUYECKUX IPOIIECCOB

UIIK- 1.4 AHamu3upyeT KOHCTPYKLIHH
M3JETNHA C IEeNbI0 JOCTHKCHUE IENIEeBBIX
XapaKTepUCTHK, TOKa3aTejed KadecTsa,
MUHUMM3ALMM  3aTpaT MW TOBBILICHUS
(GyHKIMOHATBLHON 3 PeKTUBHOCTH

2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

HI/ICHI/IHHI/IHa «MamuHbsl 1 arnrmapaTbl XUMUYCCKHUX IMTPOU3BOJACTB» OTHOCHUTCAK YHCITY



y4eOHBIX AUCITUIUINH AJIEKTUBHON 4yacTh Onoka b1 ocHOBHO# 00pa3oBaTenbHON MPOTpaMMBbl
MarucTpa. «Mamunsl u afnrmaparbl XUMUYCCKHUX MPOU3BOJACTB» B3aUMOCBA3aHA JIOTUYCCKHU U

COACPKATECIIBHO-MCTOAUYCCKU CO CICAYIOIUMHU JUCHUITIIMHAMU U ITPaKTUKaMHA OIl:

Hcnons3oBanue NPUKIAIHBIX IPOTPaMM IIPU IPOESKTUPOBAHUM HOBOTO

000pyn0BaHHUS.

3. CTpykTypa u coaep:KaHue JUCHUNITIMHBI

OO0m1as Tpy10€MKOCTb JUCITUTIIMHBI COCTABIISIET 2 3a4€THBIX eAMHUIIBI (36 YacoB).

3.1 Buabl yueOHoIi padoThl H TPY10€MKOCTD

3.1.1. Ounas ¢opma oOydeHus

Ne . KoanuecrBo CemecTpbl
/i Buj yueOHoit padoThI 4ACOB 1
1 | AyauTopHble 3aHATHS 36 36
B Tom uucie:
1.1 | Jlexkum 18 18
1.2 | CemuHapcKue/MpakKTHUECKUE 3aHATHUS 18 18
1.3 | JIaboparopHble 3aHATHS
2 | CamocrosiTeqibHasi padoTa
B Tom uucie:
2.1 | Pedepar
3 | IlpomexyTouHas aTTeCTALMA
3auet/nud.3auer/sK3aMeH 3a4yer
Hroro 36 36
3.2 TemMaTnueckuil IJIAH U3Yy4YeHUA TUCHUTIIUHBI
3.2.1. Ounas Qopma oOyueHus
TpyroeMkocTsb, yac
AynuTopHas padora e
o <5 ° os| 8§ E
= = | @ Q g5 =5 5= = o
No Pa3aenbi/TeMbl > = |E % w & é Eol| 8¢
n/n JAMCHMILTHHBI a 5 5w 2E €| &8 5 =
S OEEE =S8 | 28| O§
28 3 = E
= & 8| %
o
1.1 | YpaBHeHus 6anaHca HOTOKOB 9 4 5
TEXHOJIOTHYECKOT0 Ipoliecca
1.2 | TepMoaMHAMWYECKHUN aHAIN3 XUMHUKO- 9 4 5
TEXHOJIOTUYECKUX ITPOU3BOJICTB U
XUMHKO-TEXHOJIOTHIECKHX CHCTEM
1.3 | OcHOBBI IPOEKTUPOBAHUS 9 4 5
00opynOBaHUS
1.4 | OGopynoBaHUE OYHCTKU T'a30B U 9 6 3
CTOYHBIX BOJI.
HUroro | 36 18 | 18




3.3 Copnepxanue TUCHUAININHBI

Tema 1. YpaBHeHus 6aj1aHCa OTOKOB TEXHOJOTHYECKOr0 Mpoiecca.

YpaBHeHue OanaHCcOB MOTOKOB Macc. CHCTEMBI ypaBHEHUH MaTepUalbHBIX OalaHCOB IIO:
o0LIMM MaccoBBIM pacxojaM (U3UYECKHX IOTOKOB; OOIIMM MAacCOBBIM pacxojam
XUMHUYECKHX KOMIIOHEHTOB; OOIIMM MAacCCOBBIM pacxofaM XHMHYECKHX OJEMCHTOB.
TeopeTnueckuii 1 MPaKTHYCCKUN MaTEpPUAIbHBINA OaaHC.

Tema 2. TepMoamHamMHMyeCKMH aHAJM3 XUMHKO-TEXHOJIOTMYECKUX MPOM3BOJACTB M
XHMHKO-TEXHOJIOTHYECKHX CHCTEM.

TepMoauHaMuyecKkue  pacyeTbl  IOpU  MPOEKTUPOBAHMM  TEXHOJOTHYECKOro  Ipolecca,
TEPMOJMHAMHYECKHI BEIOOP ONTHUMAIIBHBIX YCIOBHUH MPOBEICHUS IIpOIecca.

OHTaJbNUMHBIA METOJ aHalIW3a XHUMHUKO-TEXHOJIOIMYECKHUX NpOU3BOACTB. Ha3HaueHue
aHamza. O0o0meHHass WHPOPMAIIMOHHAS CTPYKTypa JHEepreThdeckoro Oamanca. Meroabl
pacueta ¥ GOpPMBINIPEICTABICHHS SHEPTeTUYECKOro OanaHca.

Tema 3. OcHOBBI IPOEKTHPOBAHNS 000PY10BAHHUS.

OCHOBBI TPOCKTUPOBAHUS 000PY0BaHUSA. MaIlIMHBI U anmapaThl XUMUYECKUX MTPOU3BOICTB.
Tema 4. O0opyr0BaHMEe OYMCTKH I'a30B U CTOYHBIX BO/.

O6opynoBaHHEe OUYMCTKH OTXOIANIMX Ta30B HAa XHMHUYECKUX U HePTeXUMHHUYECKUX
npeanpusaTusax. O00opya0BaHUE OYNCTKH CTOYHBIXBOJ] HA XMMUYECKUX U HePTeXHUMUYeCKHUX

npeJnpUsATHSAX.

34 TemaTnka ceMMHAPCKUX/MIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHH

3.4.1. CemuHapckue/IpaKkTH4YeCKHe 3aHATHUS
Cemunapckoe 3ansitue 1. «Pacuér Gananca NOTOKOB Macc
Cemunapckoe 3ansitue 2. «Y4ET TEpPMOAMHAMUKY ITPH MPOSKTUPOBAHUH aIIIapaToB

XUMHUYECKHUX TIPOU3BOICTBY
Cemunapckoe 3ansitue 3. «Bubl MalliiH U anmnapaToB XMMHUYECKUX MPOU3BOICTBY»

Cemunapckoe 3ansaTue 4. «O60py10BaHHE OUHUCTKID)

3.4.2. JIaGopaTopHbIe 3aHATHS
He nmpexycmorpenst

3.5 Temarnka KypcOBbIX IIPOEKTOB (KypCOBBIX padoT)
He nmpexycmorpenst

4. Y4eOHO-MeTOAMYECKOE U HHPOPMALIMOHHOE o0ecIieyeHne

4.1 OcHoBHas JIUTEpPATypa

1.3amuTa 6rocdepbl OT TPOMBIIIIEHHBIX BHIOPOCOB. OCHOBBI
MPOEKTUPOBAHUS TEXHOJIOTMUECKUX MporieccoB. / Poquonos A.1.,
Kysnenos [O.I1., ConoBeeB I'.C..M.: Xumus — KonocC, 2005. — 392
2. Tumonun A.C. OCHOBBI KOHCTPYUPOBAHHUS U pacueTa XUMHUUYECKOTO U
PUPOA00XpaHHOTrO 000opynoBanus. Yueb. [Tocobue.- M: ['oc.yH-T
uH)eHep.skosoruu.,2006.-850c. CnpaBounuk (B 3 Tomax) 3.MaiunHsl u
anmnapaTeixumuueckux npousBoacTs// Tumonun A.C. , I'yceBlO.U.,
[TaxomoB A.A. u ap. Kanyra.:131.H.®.boukapesoit,2008.-872c.



4.2  JlonmoJsiHUTe/ILHAS JIUTEPATypa

1. Bampnoepr A.1O., Hukonaiikuna H.E. Ilponeccsl u anmapatbl

3alUTHIOKpYKatolen cpesl. 3ammuTa armocdepsl. — M.: [Ipoda, 2008.-239c.
4.3  DJeKTpoHHbIe 00pa3oBaTeJbHbIE pecypChl
He mpenycmorpenst

44  JIMueH3MOHHOE M CBOOOTHO PACIIPOCTPAHsIeMO€e MPOrpaMMHOe odecrneueHue
1. Microsoft Office. Word.

4.5 CoBpemeHHBbIe TIPo(eccHOHATBbHBbIE 0a3bl JAHHBIX U MH(OPMAIMOHHbIE

ClIpaBOYHbIC CUCTEMBI
He npedycmompeno

5. MarepuajbHO-TEXHHYECKOE 00ecIrieYeHue

[IpoBeneHue NEKUUNA OCYIIECTBISIETCS B OOLIEYHHUBEPCUTETCKUX ayJIUTOPHSIX,
r1€ 10 BO3MOXXHOCTH MOYHO MPEAYCMOTPETh JEMOHCTpPAUUI0 (DUIBMOB,
CIanOBUIN UCIIOJIb30BaTh pa3aToO4HbIE Marepuansl. JIekuuu

C NPUMEHEHUEM MYJIbTUMEIUWHBIX CPENCTB NPOBOJATCS B ayAUTOPHUH
4410 wmm 4408. IIpakTHueckne W CEMUHAPCKUE 3aHATUS IPOBOIITCSA B
naboparopusx, B aynutropusx 4408 wumu 4407 ¢ neMoHcTpanuen padoThl
7a00pPaTOPHBIX U HAYYHO-UCCIIEI0BATEIbCKUX YCTAHOBOK.

6. MeToan4yeckue peKOMeHIANU

6.1 MeToanyeckue peKOMeH/IAI MU VISl IPeNnoaaBaTe/is 0 OPpraHu3anumn
o0yueHust
OCHOBHBIM Tpe6OBaHI/ICM K npenonaBaHmo JUCIHUIININHBI SABJISACTCSA TBOp- qCCKHﬁ,

po0IEMHO-THATIOTOBBIN MOJIX0/I, TIO3BOJISIOIINI TIOBBICUTH HHTEPEC CTY- JICHTOB K COJEP KaHHIO
yueOHOro MaTepuaia.

OcHoBHas ¢GopMa H3y4eHHUs M 3aKpelyieHHWs 3HAaHUM MO0 3TOW IUCHUIUIM- HE —
JIEKIIMOHHAs U NpakThdeckas. IIpenogasarens AOIKEH MOCIEAOBATENBHO Bbl- YUTATh CTYIEHTAM
P JIEKOUH, B XOA€ KOTOPBIX CIIEAYET COCPENOTOYMTh BHUMAa- HUE HA KIIFOYEBBIX MOMEHTaX
KOHKPETHOTO TEOPETUYECKOTO Marepuana, a TakKe OpraHW30BaTh IPOBENCHHE MPAKTUUECKUX
3aHATUA TakUM 00pa3oM, 4YTOObI aKTHU- BU3UPOBATH MBIIIJICHHE CTYAEHTOB, CTHUMYJIHPOBATh
CaMOCTOSITENIbHOE HU3BJIeYe- HHE MMM HEOOXOJUMOW HH(POpPMAIMHU U3 Pa3IUYHBIX MCTOYHHKOB,
CPaBHUTEIbHBIN aHAJIM3 METO/I0B PEIICHUH, CONOCTABICHHE MOyUYEHHBIX PE3YyIbTaTOB, POPMYIIU-
POBKY M apryMEHTAIMIO COOCTBEHHBIX B3IJISI0B HA MHOTHE CIIOPHBIE TPOOIEMBI.

OcHOBY y4eOHBIX 3aHITHN MO TUCHUIUIMHE COCTABILIIOT JEKIHMH. B mporec- ce oOydeHus
CTYZICHTOB HCIOJB3YIOTCS PA3JIMYHbIC BUIBI YUEOHBIX 3aHATHU (ayJAUTOPHBIX W BHEAYIAHTOPHBIX):
JIEKIH, CEMUHAPCKUE 3aHSTHS, KOHCYJIbTAlMU U T.1. Ha mepBoM 3aHATHUU MO JaHHOW ydeOHOM
IHMCIUITIMHE HEOOXOANMO O3HAKOMHTH CTYACHTOB C MOPSIKOM €€ M3y4YeHHs, PACKPHITh MECTO H
pONb AWC- LUIUIMHBI B CHCTEME HAayK, €€ IPAaKTHYECKOe 3HA4YeHHE, JOBECTH IO CTYACHTOB
TpeOoBaHUs Kadenpbl, OTBETUTh Ha BOIPOCHI.

[Ipy moaroToBke K JIEKIUOHHBIM 3aHATUSIM 10 Kypcy «HayuHble OCHOBBI



npodeccnoHanbHOM  IeATENbHOCTHY» HEOOXOOUMO TMpoayMmaTh IUIaH €ro IpoBele- Husl,
COJEP/KAHUE BCTYIIUTEIIBHOM, OCHOBHOM M 3aKJIIOYMUTEIBHOM YaCTH JIEKIMU, O3HAKOMHUTBHCS C
HOBUHKaMHU y4eOHOH M METOJUYECKOW JHUTepaTyphl, MyOJUKalU- SMH MEPUOJUYECKON Medatu
[0 TEeME JIEKIMOHHOTO 3aHATUSA, ONpPENEIUTh Cpel- CTBA MAaTE€pUaJIbHO-TEXHUUYECKOIO
oOecriedyeHrs JIEKIIMOHHOTO 3aHATHS U MOPANOK UX HCIOJIb30BAaHUS B XOJ€ YTCHHS JIEKIIHH.
YTOYHUTH MJIaH MPOBEACHUS IPAKTU- YECKOTO 3aHATHS 10 TEME JIEKLIUH.

B X0A€ JICKIHMOHHOI'O 3aHATHUA MNIpEnoJaBaTciib AOJDKEH Ha3BaTb TEMY, yqe6- HBIC
BOITPOCHI, O3BHAKOMUTD CTYACHTOB C IIEPCUHEM OCHOBHOH H I[OHOJ'IHI/ITGJ'IBHOI\/'I JIUTEPATYPEI I10 TEME
3aHATHA.

Bo BerynuTenbHOM YacTH JIEKIUH 000CHOBATh MECTO U POJIb M3y4aeMOW TEMBbI B y4eOHOMH
JUCLMIUIMHE, PACKPBITh €€ IPAKTHYECKOe 3HadyeHue. Ecnu yura- ercs He nepsBas JEKUus, TO
HEOO0XO/MMO YyBs3aTh €€ TeMy C MpeAblaylleil, He Ha- pyllas JOIMKH H3JI0KEHHs y4eOHOro
Mmatepuaia. JIeKuuio cieayeT HauuHaTh, TOJIBKO YETKO 0003HAYUB €€ XapakTep, TEMy U KpyT TeX
BOIIPOCOB, KOTOpBIE B €€ X0/1€ OyAyT paCCMOTPEHBI.

B ocHOBHOII YacTM JEKIUU CJICAYCT PACKPBIBATH COACPIKAHUC y‘le6HLIX BOIIPOCOB,
AKICHTHUPOBATb BHUMAHUC CTYACHTOB Ha OCHOBHBIX KaTCTOpHUAX, SABJIC- HHUAX M IIPOLCCCAX,
0COOEHHOCTAX UX IMPOTCKAaHUA. PaCKpLIBaTb CYIIHOCTb U CO- ACPIKAHUC PA3JIMYHBIX TOYCK 3PCHUA
H HAaYYHBIX IOAXOOOB K O0OBSACHEHHIO TEX WU

WHBIX SIBJICHUN M mpoueccoB. CieayeT apryMeHTUPOBAHO OOOCHOBAaTh COOCTBEH- HYIO
MO3ULIMIO TI0 CHOPHBIM TE€OpeTUYecKUM BompocaM. [IpuBoauTh npumepsl. 3a- qaBaTh MO XOAY
M3JI0KEHUS JICKUMOHHOTO MaTepuasga puTOPUUECKUE BOMPOCHl U CaMOMY JaBaTh HAa HUX OTBET.
DT0 cocoOCTBYET aKTUBHU3AIMH MBICIUTENBHOM Jie- ATeIbHOCTH CTYACHTOB, MOBBIIICHUIO UX
BHUMaHMS M MHTEpPECAa K Marepuaily JIeKUHUH, €€ colaepkaHuro. llpenonasarens I0KEH
PYKOBOAUTH pabOTON CTyJ€H- TOB IO KOHCHEKTHUPOBAHUIO JIEKIIMOHHOTO MaTepuana,
MOAYEPKUBATh HEOOXO0- IMMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN M3ydaeMoi
TE€MBbI, 0CO00 BBIJIENSS KATETOPUMHBIN ammapar.

B 3aximounTenbHON YacTH JIEKIUU HEOOXOAMMO cPOpMYITUPOBATH OOIIME BHIBOJBI IO
TeMe, PaCKpBIBAIOIINE COJIEPKaHNEe BCEX BOMPOCOB, MOCTABICHHBIX B JEKIMU. OOBIBUTH IJIaH
OUYEpEAHOr0 CEMUHAPCKOTO 3aHATHS, JaTh KPaTKUE pe- KOMEHJAIUU 10 MOJArOTOBKE CTYJAEHTOB
K ceMuHapy. OnpeaenuTb MeCTO U BpeMsi KOHCYJIbTAllMK CTY/I€HTaM, TTOKEJIaBITUM BBICTYIIUTh
Ha CeMMHAape C O0KJIaJlaMu U pedepaTamu 10 akTyaabHbIM BOIPOCaM 00CYKAaeMOMN TEMBI.

Llenp mpakTHUECKUX 3aHATHHA 00ECIeYUTh KOHTPOJIb YCBOEHHUS y4eOHOro Marepuala
CTYIEHTaMH, PACIIMpEHUEe U YIIIyOlieHWe 3HAHWM, MOTYYCHHBIX WMHU Ha JIEKIHSIX U B XOJHE
camocTosTenbHON padoThl. [ToBbienne 3pPeKTUBHOCTH MPaK- THUECKUX 3aHATUI TOCTUTAETCS
MOCPEACTBOM  CO3JaHMSI  TBOPUECKOM  OOCTaHOBKHM, pacrHojiaraiomeil  CTyIeHTOB K
BBICKa3bIBAaHUIO COOCTBEHHBIX B3IJISI0B U CYXKJie- HUM 10 00Cy>KTa€MbIM BOIIPOCAM, KEJIaHUIO Y
CTYJEHTOB [TOpaboTaTh y JOCKH MPHU PEUICHUH 3a/1a4.

[Tocne kaxI0ro JEKIUOHHOTO M MPAKTUYECKOrO 3aHATHUSA CIENAaTh COOTBET- CTBYIOILYIO
3alUCh B JKypHAJAX ydeTa IIOCEHIaeMOCTH 3aHATHM CTYJEHTaMH, BBIIC- HUTh Yy CTapoCT
y4eOHBIX TpyII HPUYUHBI OTCYTCTBHUSI CTYACHTOB Ha 3aHATHSAX. [IpoBOAUTH TpynmoBbie U
VHMBUlyaJIbHbIE KOHCYJIBTALIMYU CTYJECHTOB II0 BOIIPOCAM, BO3HUKAIOIIUM Y CTYJEHTOB B XOJI€
X TOATOTOBKM K TEKyIIEH M NPOMEXKYTOYHOM aTTecTaluu M0 Y4YeOHOW IUCLUIUIMHE,
PEKOMEHI0BATh B IIOMOIIIb yUeOHbIE U IPYTHE MaTepHalibl, a TAKXKE CIPABOYHYIO JTUTEPaATypy.

I/I3yquHe AUCIHUIIIMHBI 3aBCPIIACTCA 3a4CTOM.



HpenonaBaTenL, HpI/IHI/IMaIOH_[I/Iﬁ 9K3aMCH, JIMYHO HECECT OTBETCTBCHHOCTD 3a IIPAaBUJIIBHOCTDH
BBICTABJICHUS OLICHKH.

6.2 MeToauuyecKkue YKa3aHud 1Jisd oﬁyqammnxcﬂ 0 OCBOCHMIO TUCHUITIIMHBI

CamocTtosTenbHas paboTa SBIsSETCS OAHUM U3 BUIOB MOJTY4YEHHsS] 00pa3oBa- HUA
00y4aroImMMUCs 1 HalpaBieHa Ha:

® u3y4yeHHE TEOPETUYECKOTo MaTepuaia, MOArOTOBKY K JEKIMOHHBIM U
CEMUHAPCKUM (IIPAKTUUECKUM) 3aHATUSIM

®  BBINOJHEHHE KOHTPOJIbHBIX 33IaHUH
®  I0JrOTOBKA K TECTUPOBAHUIO
® HamucaHHe U 3auuTa pedepara mo npeayioKeHHON TeMe.
CamocTtosTenpHas paboTa CTYACHTOB IPEICTABISICT CO00M BaKHEHIIee 3BEHO Y4eOHOTO
nporiecca, 03 TPaBHIBHOM OpraHM3allMl KOTOPOro OOYyYarolUiics HE MOXET ObITh

BLICOKOKBaJII/I(bI/IHI/IpOBaHHLIM BBIITYCKHHUKOM.
CTyI[eHT JOJDKCH IIOMHUTB, UYTO MHPOBOAUTH CaAMOCTOATCIBHBIC 3aHATUS CIICAYCT

peryisipHo. O4eHb BaXHO MNPWIOKUTh MAaKCUMYM YCHUJIMH, BOJIM, YTOOBI 3acTaBUTh ceOs
paboTaTh C IOJIHOI HArpy3Ko ¢ MepBOro JAHS.

He cnenyer otknaapiBaTh paboTy Takke WH3-3a HepabO4yero HACTPOEHMSI WM
OTCYTCTBHS BIOXHOBEHHUs. [loHMMaHWe HEOOXOIUMOCTH BBITIOJHEHUS Pa0OTHI, 3HAHWC IICTH,
OCMBICTICHUE TIEPCIIEKTUBBI OJIATONPHUATHO BIUSIIOT HA HACTPOEHUE.

Kaxxaplii cTyI€HT T0JKEH caM IJIaHUPOBaTh CBOIO CAMOCTOSTENbHYIO pa- 00Ty, UCXOls
U3 CBOMX BO3MOXKHOCTEH M MPHUOPUTETOB. DTO CTUMYIUPYET BHITION- HEHUE PabOThI, CO3/IAeT
0ojee CIOKOWHYIO OOCTAHOBKY, YTO B WTOT€ MOJOXKHUTENIb- HO CKa3bIBA€TCS HA YCBOCHHH
MaTepuana.

BaxxHo mnonHee yudecTb 00CTOSITENbCTBA CBOEW pabOThl, YSCHUTb, 4YTO SBIS- €TCA
IJIaBHBIM Ha JJAHHOM 3Tarle, Kakyro Mocle0BaTeIbHOCTh paboThl BBIOPATh, YTOOBI BHIOIHUTH
€€ JIy4llle ¥ ¢ HAUMEHbBIINMH 3aTpaTaMHi BPEMEHU U SHEPTUHU.

Jlst o010 TBOPHOM paboThl HEMAJOBAKHOE 3HAUEHUE UMEET 00CTaHOBKA, OpraHU3aIIMs
pabouero mecta. Hy»H0 100UThCS, 4TOOBI MECTO pabOTHI 1O BOZMOXKHOCTH OBLIIO TIOCTOSTHHBIM.
PabGora Ha mpuBBHIUHOM MecTe aenaeT ee Oosee MIOAOTBOpHOM. IlpoaykTHBHOCTH pabOTHI
3aBUCUT OT MPABUIBHOTO YEpPENOBaHHUS TpyJna M oTnabixa. [loaToMy KakIble 4ac WM JBa
cienyer aenatb nepepbiB Ha 10-15 mMunyT. BhIXOAHBIE AHU JIydllle MOCBATUTH AKTUBHOMY
OTZIBIXY, 3aHSATHUSAM CIOPTOM, MPOTYJIKAaMHU Ha CBEXKEM BO3JyXxe W T.O. [laxe mepekiitoueHue c
OJTHOTO BHU/Ia YMCTBEHHOH pabOTHI HAa JPYTrOi MOXKET CITY>KUTh aKTUBHBIM OT/BIXOM.

CTyneHT A0 KEH TMOMHHUTB, YTO B TMpOIEcCe OOYyYECHHS BaXXHEHIIYIO pPOJb HUTpaeT
caMoCTOsATeNIbHAsT paboTa ¢ KHUTOW. Hayumthcsi paboTaTh ¢ KHUTOM — BaxK- HEHIIas 3amada
cTyneHTta. be3 3Toro HaBbIKa OyJeT Ype3BhIYAWHO TPYAHO M3ydaTh MPOTPAMMHBIN MaTepHal, U
MHOTO BpeMEHU OyJeT TOTpadyeHO HepaluoHanbHO. PaboTa ¢ KHHUTOM CKJIaabIBaeTcs H3
yMeHHsI MOoA00paTh HEOOXOJUMbIe KHUTH, pa3o0paThCs B HHUX, 3aKOHCIEKTHUPOBAThH, BHIOPATH
IJIaBHOE, YCBOUTH U IPUMEHUTH HA IIPAKTHKE.



7. DoH/1 OLICHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI M OLIEHNBAHUSI Pe3yJIbTATOB 00y4eHHs

HO JAaThl IPOBCACHUSA HpOMe)I(YTOqHOﬁ arTeCralu CTYACHT HOJIKCH BBIIIOJIHUTL BCC pa6OTI>I,

MPeIyCMOTPEHHBIE HACTOSIIEH pabodeil mporpaMMoi JUCHHUILTUHEL [lepedeHp 00s3aTenbHbIX paboT

1 popMa OTYETHOCTH IPEACTABICHBI B TaOJIHIIE.
Ilepeuenp o00sA3aTenbHBIX padOT, BHIIOIHAEMBIX B TEUYEHUE CEMECTpa M0 AUCLMILUIMHE
«MaluHsl ¥ annaparsl XUMUYECKUX TPOU3BOACTBY

Bup pabotsl dopma OTUETHOCTH U TEKYLIETO KOHTPOJIA
Pedepar [IponykT camocrosTeNbHON padOTBl CTYAEHTA, MPEICTaBIISIIOIIMMA
cOOOl KpaTKoe  H3JIOKEHHE B IIMCBMEHHOM BHJIE
IIOJIy4E€HHBIX pE3yJIbTAaTOB TEOPETUYECKOIO aHaJn3a

onpeeNeHHOW Hay4yHOU (y4eOHO- HCCIeOBaTeIbCKOM) TEMBbI, TIe
aBTOp pAacKpblBaeT CyTb UCCIEAYyeMOil MpOoOJIeMbl, MPUBOAUT
pa3uyHbIe TOYKU 3pEHUs, a

TaKXEC CO6CTB€HHBIGB3FJI$II[BI Ha HEC.

7.2  IlIxaja ¥ KpUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHU

7.2.1 IllxkaJia oueHuBaHus pedepara

[Ixama orteHuBaHus Orncanue

HeynosnerBopurensao | He BoimonHun pegepar B HOJTHOM 00beMe, HE 3HAeT 3HAYUTENIbHOMN
YaCTUNPOTPaMMHOI'0 MaTepuaa, JOMyCKaeT CepbE3HbIE OLINOKH.

Y 10BIIETBOPUTENBHO Beimonnun pedepar B monHom o6bemMe, HO OCBOMII TOJIBKO OCHOBHOM
MaTepuasg MpOrpamMmbl, JOIYCKaeT HETOYHOCTH, HEJAOCTATOYHO
IIpaBWJIbHbBIE POPMYIUPOBKH.

Xoporo Brinonaun pedepat B moaHoM o0bemMe, TBEPIO 3HAET MPOrPaMMHBII
MaTrepuai, rPaMOTHO M MO CYIIECTBY €ro M3JIaraeT, He JOIMYCKaeT
CYIIECTBEHHBIX HETOUHOCTEN B OTBETE Ha BOIPOC.

OTtnuaHO Beinonnun pedepar B MoJIHOM 00beMe, ITyOOKO M MPOYHO OCBOUI
BECh ~ Marepuan  [porpaMMmbl  OOydeHHUs,  MCUYepIbIBAIOLIE,
MIOCJIEIOBATENIBHO, TPAMOTHO M JIOTHYECKH CTPOWHO €ro M3JIaraer, He
3aTPYAHSAETCS C OTBETOM IPU U3MEHEHHUH 3aIaHusl.

7.3  OneHouHble cpeacTBa

7.3.1. Texkymmii KOHTPOJIb

7.3.1.1 Tembl 10KJIAA0B 10 AMCUHUILIHHE « MalIMHBI M anapaThl
XHMH4YECKHX IPON3BOICTB

1..0O06e3BpeKUBaHUE TBEPABIX OBITOBBIX OTXOJIOB.

2. IIpuHuns! co3aanus 6€30TXO0IHBIX TEXHOIOTUH.

3.00111ue NoaX0AbI K CO3AaHUI0 OE30TXOAHBIX TPOU3BOJICTB.
4. MeToo10rHuecKie, XMMUUECKHE, TEXHOJIOTUIECKUE U




OpraHU3alMOHHBIE MPUHIUITEI. DKOHOMHYECKOE 000CHOBaHUE O€30TXO0IHBIX
TEXHOJIOTHUH .
4. ITpoOneMbl 3HEPro- U peCypcoCcOEPEKEHUSI B XUMUYECKON

TEXHOJIOTUU,He(PTEXUMHUHU, OMOTEXHOJIOTHHU: - TOKA3aTeIH pecypcocOepekeHus
IPOMBIIIICHHBIX XUMUYECKUX MPOU3BOICTB

ITyTtn sHEpro- u pecypcocOepekeHus: Ha pa3IMYHbIX YPOBHSX; POJIb
TEPMOJMHAMHUYECKOT 0O MOAX0/1a B PEIICHUN 3aa4 3HEPTO- U PECYPCOCOEpeKEHUS B
XUMHUYECKOM TIIPOU3BOJICTBE.
5.YpaBHeHue OanaHCOB MOTOKOB MacC. TEOpeTHYECKHM M MpPAKTUYECKUN
MaTepuaIbHbIN OanaHc.
6. TepMOIMHaMHUUYECKHE pacyeTbl IMPH MPOEKTHPOBAHUU TEXHOJOTHUYECKOIO
npouecca, TEPMOAMHAMMUYECKUN BbIOOP ONTUMAJBHBIX YCJIOBUH IPOBEICHMUS
polecca.
7. OHTAJIBIIMMHBIA METOJ aHajdu3a XUMHUKO-TEXHOJOTMYECKUX IPOU3BOJICTB.
Ha3nauenne ananuza. O000IIeHHAS SHTAIBIIUMHBINA 0ajlaHC KaK YaCTHBIN CiTydail
HHEPreTHUECKOro OanaHca.
8. lcnonib30BaHWE BTOPHUYHBIX JHEPrOPECYPCOB B  XMUMHUYECKUXIIPOU3BOACTB.
Hcnonp30BaHus TOPHOYMX, BBICOKONOTEHIMAIBHBIX M  HHU3KONMOTEHIIMAIBHBIX
BTOPUYHBIX JHEPrOPECYPCOB B XUMUUECKUX ITPOU3BOJICTBAX.

9. Pa3paboTka nporHo3a 3arps3HEeHUs BO3AyXa.

10. IIporao3upoBaHne COCTOSTHUSA MOBEPXHOCTHBIX U MOJI3EMHBIX BOJI.

12.TexHONOrNYeCKUN NPOLECC KaK OCHOBA MPOMBIIUIEHHOTO INPOESKTUPOBAHUS.
13.TpyOOnpoBOHBII TPAHCIIOPT B CUCTEMAX KaHAJIU3UPOBAHUS MPOMBIIIIICHHBIX
OTXOJIOB.
14. O60py10BaHNE MEXaHUYECKOW OYMCTKH CTOYHBIX BOJI-yCPEAHUTENH, PEIIETKH,
OapabaHHbIE CETKU, MUKPO(PHUIHTPHI.
15. M'uapaBanyeckuii pacueT KaHaIU3alMOHHBIX TPYOOIPOBOIOB.
16.000pynoBanue At OCaxACHUS IPUMECel U3 CTOYHBIX BOJI- TECKOJIOBKH,
orcToiHuKH. KOHCTpyKIIMK 1 pacyer.
18. PunpTpallMOHHBIE YCTAHOBKH ISl OYUCTKHU CTOYHBIX BOJ. KOHCTpYyKIIMU 1
pacyer.
19. OCHOBBI MHKEHEPHOTO pacyeTa MapaMeTpoB THAPO- U THEBMOTPAHCIIOPTA.
20.0060pyaoBaHue ajisi HEUTpaAIU3aUU CTOYHBIX BOJ, PUIBTPHI-
HEUTPAIIA3ATOPBL.
21. TpaHCIOPTUPYIOIIHE arperaTsl TPyOOIIPOBOHOTO TPAHCTIOPTA
IPOMBIIILIIEHHBIX

OTXOJOB.

22. IlpumeHeHre TUAPOIMKIOHOB JJIsl OYMCTKUA CTOYHBIX BOJI. KOHCTpyKIIMM 1
pacuer.

23. O60opyaoBaHuE 151 KOATYJISAIUU 3arpsi3HEHU CTOYHBIX BOJI.
24.AnmapaTsl 151 OYMCTKH ra30B OT MbLIU-0CAAUTENbHBIE KAMEPHI
25.DnoTallMOHHbBIE YCTAHOBKU JJISI OYMCTKU CTOYHBIX BOJI.

26. AntmapaTtsl 17151 OUMCTKHY ra30B OT MbUIH-TIOJIbIE CKPYOOEphl, MOKpBIE



IIBUIEYJIOBUTEININ C ITOJBUKHOW HACAIKOU.

27. DKCTpaKIMOHHOE 000PYAOBAHKE JJI1 OUUCTKU CTOYHBIX BOJI. KoHCTpyKIMy ,
OCHOBBI pacyera.
28. AnmapaTsl 11 OYMCTKH ra30B OT MbLIU- TapeabyaThle MbUICYJIOBUTENH,
29.Anmapartsl 1u1st aACOPOLIMOHHON OYMCTKU CTOYHBIX BOA. KOHCTpyKInu u
pacuer.
30.ITopuctbie pUABTPHI 7151 OUUCTKU Ta30B OT MbUIH.

OnexTpodunbTpel.3 1. Anmapatsl 11t MeMOpaHHBIX MPOIIECCOB OUHCTKH
CTOYHBIX BOJI.

32.A0copOIMOHHBIE METOABI JIJII OYUCTKH OTXOASAIIUX Ta30B. OCHOBBI
pacuera.33.0060pyaoBaHue IS SIEKTPOXUMHUUECCKON OYMCTKH CTOUYHBIX BOJI-
AIEKTPOIU3EPHI, IIEKTPO(PIOTAIIMOHHBIC YCTAHOBKH, AJIEKTPOKOATYJIATOPHI.

34. PacyeT Hacal04YHbIX, TApEIbYATHIX A0COPOEPOB AJII OUUCTKU OTXOISIINX

ra3os.

35. O6opynoBaHue 715l TEPMUUYECKOTO 00€3BPEKUBAHUS I'a3000pA3HBIX OTXOOB.

36. Pacuer pacnbLIMTENbHBIX a0COPOEPOB sl OUMCTKH OTXOSAIIUX Ta30B.

37. YcTaHOBKHU JUIsl 00€3BPEKUBAHUS KUIKUX OTXO/I0B KOHLIEHTPUPOBAHUEM

pactBopoB. Kpucrammzanus.

38. AncopOuMOHHBIE METOIbI OYMCTKH OTXOIAIIMX Ta30B. Buabl ancopOepos.

39.YcTaHoBKu AJ11 00€3BPEKUBAHUS KUIAKUX OTXOJ0B KOHIIEHTPUPOBAHUEM
pactBopoB. Cy1iika.

40. Pacuet ancopOepoB. Perenepanus aacopOeHTOB.
41.O6opyoBaHUE JJISI CKUTAHUS KUJIKUX OTXOJIOB.

42. HpI/IMeHeHI/Ie KaTaINTHYCCKHUX MCTOJ0B JJIA1 OYNCTKH OTXOAAIIINX I'a30B.

43 c]:)J'IOTEU_II/IOHHI:»IC YCTAaHOBKH IJIs1 OYUCTKHU CTOYHBIX BO.

7.3.1.2 Tembl J1a00paTOpPHBIX padoT mo aucHMIIMHE «MAaIIMHBI M aNmapaThl
XHMH4YeCKHX IPON3BOICTB

He npenycmorpeno

7.3.2. IIpoMe:xyTOUHASI aTTeCTALUS

7.3.2.1. Bonipochl K 3a4eTy no AMcCHUILINHe « MAIMHBI U AaNapaThl
XHMHYECKHX NPOU3BOIACTB)»

1. OCHOBHBIE TTOHATHS M OTIPEACITICHHS: PecypcocOepexeHne, SHeprocoepexeHue,
0€30TX0THOEC XMMHYECKOE TIPON3BOACTBO U MAIOOTXOTHOEC XHMHUSCKOE
IIPOM3BOJICTBO, pecypcocOeperaroIiee XHMHIECKOE MPOU3BOICTBO.

2. IlpuHITUTIBEI CO31aHUs O€30TXO0IHBIX TEXHOJIOTHH.
3.O011ue Moaxoabl K CO3aHUI0 0€30TXOHBIX MPOU3BOJICTB.
MeTtononornueckrue, XUMHISCKHIE, TEXHOJIOTMUECKHE U



OpraHU3alMOHHBICTIPUHIIUITEI. DKOHOMHYECKOe 000CHOBaHHUE 0€30TXOHbBIX
TexHoJoruii 4.11poGneMsl 3HEPro- 1 pecypcocOepeKeHNsT B XUMUYECKON
TEXHOJIOTHH, He()TEXUMHUU, OMOTEXHOJIOTHUU:

- TIOKa3aTe PecypcocOepeKeHUs TPOMBIIIJICHHBIX XMMUYECKUX
MIPOU3BOJICTB

5.ITyTtn sHEpro- u pecypcocOepekeHusl Ha pa3IMnYHbIX YPOBHSX; POJIb
TEPMOJMHAMHUYECKOT0 MOAX0/1a B PEIICHUH 3aa4 3HEPTO- U pecypcocOepereHus

B XMMHYECKOM ITPOU3BOJICTBE.

6. YpaBHeHHe OalaHCOB NIOTOKOB Macc. TeopeTHueckuid W MNpPaKTUYECKUI
MaTepuraIbHbIN OaaHC.

7. TepMOOMHAMHUYECKHE pACUYEThl IPU NPOECKTUPOBAHUU TEXHOJOIMYECKOIO
npolecca, TEPMOJIMHAMUYECKHM BBIOOp ONTUMAJIbHBIX YCIOBUW IPOBEIACHHUS
mporecca.

8. OHTAJIBIIMMHBIA METOJl aHajdu3a XUMHUKO-TEXHOJOTMYECKUX IPOU3BOJICTB.
Ha3nauenue ananuza. O000IIEHHAsS SHTAIBIUIHBINA 0ajlaHC KaK YaCTHBIN CiTydail
HHEPreTUYECKOro OanaHca.

9. Mcnonb30BaHue BTOPUYHBIX DJHEPrOpPECYpCOB B XUMHUUYECKUX IPOU3BOACTB.
Hcnonp30BaHus TOPIOYMX, BBICOKOIIOTCHUMAIBHBIX W HU3KOIOTEHLIMAIBHBIX
BTOPUYHBIX JHEPrOPECYPCOB B XUMUUECKUX ITPOU3BOJICTBAX.

10. Pa3zpaboTka nporuo3a 3arpsa3HeHus BO3AyXa.

1. IIporao3upoBaHre COCTOSTHUSA TOBEPXHOCTHBIX U MOJ3EMHBIX BO/I.

12. TexHOMOTUYECKUN TPOIIECC KaK OCHOBA MPOMBIIUICHHOTO MPOCKTUPOBAHUS.
13.TpyOOnpoBOHBII TPAHCIIOPT B CUCTEMAX KaHAIU3UPOBAHUS MPOMBIIIICHHBIX
OTXOJIOB.

14. O60py0BaHUE MEXAHUYECKON OYMCTKHU CTOYHBIX BOJI-YCPEAHUTEH, PEIICTKH,
OapabaHHbIE CETKU, MUKPO(DUIHTPHI.

15. 'uapaBanyeckuii pacuyeT KaHaIU3aIMOHHBIX TPYyOOIIPOBOIOB.
16.060pynoBaHue IJis1 OCAXKACHUS IPUMECeH U3 CTOYHBIX BOJ- IECKOJIOBKH,
OTCTOMHHMKU. KOHCTpYyKIIMK U pacyer.

18. (DI/IJIBTpaHI/IOHHBIe YCTAaHOBKHU IJIs1 OYUCTKU CTOYHBIX BO/I. KOHCTp}IKI_II/II/I H pacycT.

19. OCHOBBI HH)KEHEPHOT'O pacyeTa napamMeTpoB THAPO- U MTHEBMOTPAHCIOPTA.

20.0060pyaoBaHue IJisi HEUTpAIM3AIMN CTOYHBIX BO, (PHIIBTPBI- HEUTPATH3aTOPHI.

21.TpancniopTupylolye arperatbl TpyOONpOBOIHOTO TPAHCTIOPTA MPOMBIIIICHHBIX
OTXOJIOB.

22. IlpumeHeHne TUAPOIMKIOHOB JIJIsl OYMCTKH CTOYHBIX BOJ. KOHCTpyKInu u
pacyer.

23.O0opyaoBaHue 7151 KOATYJISIIAN 3arPSI3HEHUN CTOYHBIX BOJI.
24.Animapathbl 11 OYMCTKH ra30B OT MbLJICOCAAUTEIbLHBIC KaMephl
25.DnoTallMOHHbBIE YCTAHOBKU JJISI OYMCTKU CTOYHBIX BOJI.

26. AnimapaTsl 411 OYMCTKU Ta30B OT MBLUTU-TIOJNBIE CKPYyOOepHI,

MOKpBIE TIBUICYJIOBUTENH C TTOABMYKHON HACaIKOM.



27. DKCTpaKIMOHHOE 000PYI0BAHUE TSI OYUCTKUA CTOYHBIX BoA. KOHCTpyKIHH,
OCHOBBI pacuera.
28. AnmapaTsl 11 OYMCTKH Ta30B OT MbUIU- TapeabyaTble MbUICYJI0OBUTENH,
29.AnmapaTtsl 7151 aIcCOPOLIMOHHOM OYUCTKU CTOYHBIX BoJ. KoHCTpyKIMK 1
pacuer.

30.ITopuctbie GUIBTPHI U151 OUUCTKHU Ta30B OT MBLIH.
OnexktpoduiabTphl.3 1. ATimapaTsl 111 MEMOpPaHHBIX MPOIIECCOB OUUCTKH
CTOYHBIX BOJI.

32.A0COpOIIMOHHBIE METOABI JJISi OYMCTKUA OTXOASIIMX Tra3oB. OCHOBBI
pacuetra.33.000pyaoBaHuEe ISl DJIEKTPOXMUMHUYECKOW OYUCTKH CTOYHBIX BOJ-
AJIEKTPOIU3EPHI, TEKTPOPIOTAMOHHBIE YCTAHOBKH, IJIEKTPOKOATYJISTOPHI.

34. Pacuer HacaJlOuYHBIX, Tapeab4yaThbIX aOCOPOEPOB MJISI OUMCTKU OTXOISAIIUX

ra3os.

35. O6opytoBaHUE JI1 TEPMHUUECKOTO 00€3BpEKUBAHUS ra3000pa3HbIX OTXO0/I0B.

36. PacueTt pacnbUIUTEIbHBIX A0COPOEPOB JJIs1 OUMCTKU OTXOASAIIUX T'a30B.

37. YcTraHOBKHU JUisl 00€3BPEKUBAHUS KUIKUX OTXO0/I0B KOHIIECHTPUPOBAHUEM

pactBOpoB. Kpucramnusanusi.

38. AncopOuuOHHbBIE METO Il OYMCTKH OTXOIALINX ra30B. Busel ancop6epos.

39.YcraHoBKu 111 00€3BPEKUBAHUS KUIKUX OTXO0JI0B KOHIEHTPUPOBAHUEM
pactBopoB. Cy1ika.

40. Pacuer ancopOepoB. Pereneparnius ancopOeHTOB.
41.O00pyI0BaHUE IJIs1 CKUTAHUS KUIKUX OTXOJIOB.

42.IIpuMeHeHnE KaTATUTUYECKUX METOAOB JIJI1 OYUCTKU OTXOSIINX

ra30B.
43. cI).]'IOTElI_[I/IOHHI:oIe YCTAHOBKH AJIs1 OYUMCTKH CTOYHBIX BO.

44, O6e3BpeKMBAHNEC TBEPABIX OBITOBBIX OTXOOB.



