MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE

BBICIIET0 00pa30BaHUs

«TONBATTUHCKHIA TOCYITapPCTBEHHBIN YHUBEPCUTET»

b1.B.01

(uHOexc OucyuniuHot)

JOKYMEHT MOAMUCAH
QNEKTPOHHOW MOAMNUCHLIO

CepTucbukat: 0104C9930041AF69884C90A90063ED2DBD
Bnageneu: KpaBuoBa MapuaHHa BuktopoBHa
DencteuteneH: ¢ 02.11.2022 go 02.11.2023

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

IIpouecchl 1 anmaparbl B XUMUY€CKON TEXHOJIOTMH U OMOTEXHOJIOTUH

(Haumenosanue OUCYUNIUHbL)

10 HAPABJICHUIO TIOJIrOTOBKH
18.03.02 Buepro- u pecypcocbeperaromniye mpoIecchl B XUMUYECKOW TEXHOJIOTHH, He(DTeXUMUH U

OMOTEXHOIOTUH

HaIpaBJIEHHOCTH (TIPOdUIIB)
ParnmoHanbHOE TPUPOIOIONIB30BaHKE, PEIIMKIIMHT U YTHIIN3AIUs OTXO/I0B

dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2019
O6mras TpynoeMkocTb: 5 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Cemectp 4

®opma koutpos | KP, Dx3zamen Hroro
Bun 3ansiTuit
Jlexun 16 16
JlaGopaTopHble 6 6
[TpakTHueckue 4 4
PykoBOCTBO: KypCOBBIE paOOTHI 1 1
IIpomexxyTouHas arrectaus 0,35 0,35
KonraktHas paboTa 26,85 26,85
CamocTosTenpHas pabora 1445 1445
KoHTpons 8,65 8,65
Hroro 180 360




Pabouyto mporpammy coctaBui(u):
JoueHt, noneHt, k.x.H. Opnos FO.H.

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

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OtcyTcTBYET

Penensent

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

Pabouas mporpamma qucuuIniHbI coctaBiena Ha ocHoBanuu @I'OC BO u yyeOHorO 1iana
HanpasneHus: noarotoBku 18.03.02 Duepro- u pecypcocodeperaroniyue Mmpouecchl B XMMHUECKON
TEXHOJIOTUH, HEPTEXUMHUH U OMOTEXHOJIOTUN

Cpok neiicTBus padoueil mporpaMMbl AUCUMILNIMHBI 10 «31» nexadps 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel «XuMHuueckas TEXHOJIOTHS U PECYpCcoOcOepexeHH»

(mpoTokon 3acemaanusi Ne 2 ot «27» cenrsops 2018 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHUA JUCHUILINHBI — q)OpMI/IpOBaHI/Ie Y CTYACHTOB CUCTCMHOTI'O IMPEACTABIICHUA O
mponeccax XHMHYSCKOM TEXHOJIOTHMH, MIPOTCKAIOUIUX B aIlIiaparax ajsd UX OCYIICCTBIICHU.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUTITMHBL M TIPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUTLIMHA!
BBHICIIAsE MaTeMaTuka; Qu3uka; oOmias U HEOpraHWYECKas XUMUS; OpraHuYecKas XUMHUS, OOIIas
XUMUYECKask TEXHOJIOTHS; PU3HIecKast XUMHUSI.

HI/ICHI/IHHI/IHBI " IIPaKTHUKHU, JJIs1 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XOI[I/IMO KakK

IpeIIeCTBYIOIEe:
ONTUMHU3AIMSL  DHEPro-

HePTEXUMUH U OHUOTEXHOJIOTHUH,

TEXHOJIOTUSI TEpepadOTKU M YTHIM3ALUUM OTXOOB;
U pecypcocOeperarommx IMpoleccOB B XUMUYECKOW TEXHOJIOTHH,
M anmnaparbl

HPOLIECCHI

SHepropecypcocOeperarone TEeXHOJIOTHH; TEXHOJIOTHH

nepepadoTKH MOJUMEPOB.

3. Ilmanupyemble pe3yJbTaThbl 00yUeHUsI

MOACIIMPOBAHUC U

3allUTHl  OKPYXKAIOIIEH Cpelbl;
OUYUCTKHA CTOYHBIX BOJ; TEXHOJIOTUU

dopmupyemble U

I/IH)II/IKaTopr JOCTHIKCHUSA

KOHTpPOJIUpYyeMble . I[Inanupyemble pe3yJbTaThl
Kowll)nengiyuuu KOMIIETEHIIH pyoﬁyqe}?uﬂy
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)
[TK-1. CnocoGen | I1IK-1.1. Pa3pabatbiBaeT u | 3HATH: yCIIOBUS IIPOBEICHHUS
OCYIIECTBIISITh peanu3yeT MEpONpPHUATHS IO | TPOLIECCOB XUMHMUYECKOM TEXHOJOTHUU
TEXHOJOTUYECKHI PEKOHCTPYKIIUHU U | 1 OMOTEXHOJIOTUU C IENIbI0 SHEPro- U
MPOIIECC B COOTBETCTBUU C | MOJICPHU3AIIUT pecypcocOepekeHs 1 MUHUMU3AIUU
CIIOCOOHOCTBIO MIPOU3BOJICTBEHHBIX BO3/ICIICTBHS Ha OKPYXKAIOUIYIO CPey
y4acTBOBaTh B | MOIIHOCTEW C  IO3HLUHN | YMETh: ONPEACIIATh ITyTH IMOBBIIICHUS
COBEPILIEHCTBOBAaHUU SHEPro- U | 3¢ HEeKTUBHOCTH IIPOLIECCOB
TEXHOJIOTHYECKUX pecypcocOepekeHmst U | XUMHYECKOH TEXHOJIOTUH u
IPOLIECCOB €  MO3ULMI | MUHUMU3AUKU BO3AEHCTBUS | OHOTEXHOJIOTHH C IENBI0 DHEPro- H
SHEPTO- U | Ha OKPY’KaIOLIYyI0 Cpeay pecypcocOepekeHUs 1 MUHUMU3AIII
pecypcocOepexeHus, BO3JICHCTBHS HA OKPYKAIOLIYIO CpeNly
MUHUMU3ALNAN Brnagers: wMeTomamMu  ONTHUMU3ALMH
BO3JICHCTBUS Ha NPOBEJCHUS  OTIENbHBIX  CTaaui

OKPYXXAIOUIYIO CPEIy

MPOLECCOB XMMHUUYECKON TEXHOJOTUU
U OMOTEXHOJIOTUU C IENIBbI0 SHEPro- U
pecypcocOepekeHus 1 MUHUMU3AIIT
BO3JICHCTBHS HA OKPYKAIOLIYIO Cpelly

[1K-1.2. Ucnions3yer B
npodeccnoHanbHOM
ACSATCIIPHOCTHU METOAbI
yIpaBJICHUS
TEXHOJIOTUYCCKUMU
MpolieccaMyi OPraHuYeCcKOro
CHHTE3a U CIIOCOOBI
peKymnepanuu 1 yTHIN3ai
OTXOJIOB TIPOM3BOJICTB

3HaTh: cmocoObl peKymnepaluud U
yTUIM3aLHUN OTXOJIOB npu
MIPOBEACHUHU IMPOLECCOB XUMHYECKOU
TEXHOJIOTUN U OMOTEXHOJIOTUU

YMmeTs: HCIOIb30BaTh B
npodeccroHanbHOM JIeSITeIbHOCTH
3HaHUS B 0O0JacTH TMpPOLECCOB U
anmnapaToB XUMHUYECKOW TEXHOIJIOTUU
1 OMOTEXHOJIOTHH




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble N Ilnannpyemble pe3yabTaThl
pPOTHpY KOMIIeTeHIU Py pesy
KOMIIeTeHIM U o0yueHust
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBaHUE)
OpraHUYECKOIo CUHTE3a Brnagers: meTomamMu  ynpaBiieHUsA
IpoueccamMmu XUMHUYECKOU

TEXHOJIOTHH U OMOTEXHOJIOTUH

[TK-2. Cniocoben
UCTIOJIb30BaTh
COBPEMEHHBIC
UH(POPMAIIMOHHBIE
TEXHOJIOTHH, TPOBOUTH
00paboTKy uHdopmanuu ¢
HCIIOJIb30BaHUEM
NPUKJIAJIHBIX TIPOTPAMM H
0a3 JaHHBIX JUId pacuera
TEXHOJIOTUIECKUX
napaMeTpoB
o0opyoBaHus U
MOHHMTOPHHTA TIPUPOTHBIX
cpen

IK-2.1.
COBpPEMECHHBIC
TEXHOJOTHMH Tipu  cOope,
aHanuse, o0OpaboTke U
MIPEICTaBICHUH
uHpOpMAIIMK O XHMHUKO-
TEXHOJIOTUYECKOM TIPOIIeCcCe
U aHaIM3€  COCTOSHHS
MIPUPOJIHBIX CPEIl

Ucnonp3yer
IT-

3HaTh: BO3MOXXHOCTH  IPUMEHEHHUS
NPUKITAIHBIX IPOrpaMM U 0a3 TaHHBIX
JUTSL TIPOBEICHUS pacdEéToB B 00acTh
IPOLIECCOB U aIapaToB XMUMHYECKON
TEXHOJIOTUU U OMOTEXHOJIOTUU

YMeTh: UCHONB30BAaTh COBPEMEHHBIE
IT-rexronorun mpu cobope, aHaM3e,
00paboTke u MIPE/ICTaBIICHUH
uH(POpPMAIIUK B 00JIACTH MPOIIECCOB U
anmapaToB XUMHUYECKOW TEXHOJIOTHU
1 OMOTEXHOJIOTHH

Bnanerp: ONBITOM  HCIOJB30BaHMS
MPHUKJIATHBIX TIPOTpamMM U 0a3 TaHHBIX
JUIST pacuéra TEXHOJOIMYECKHUX
napaMeTpoB IMPOIECCOB U allapaTroB
XUMHYECKOH TEXHOJIOTHH u
OHMOTEXHOJIOTHHI

[IK-2.2. Umeet
MPAKTUYECKUIN OTBIT
MIPUMEHEHHUSI TPUKIATHBIX
MporpaMM JJIs pacueTa
TEXHUUYECKUX MapaMeTPOB
9HEPro- 1
pecypcocOeperaronmx
MIPOIIECCOB | MPOBEICHUS
MOHHUTOPHHTA TPUPOTHBIX
cpen

3HAaTh: METOIbI
TEXHOJIOTHYECKUX napameTpoB
o0Opy/lOBaHusl, MaTepUANbHBIX U
TEIJIOBEIX  0OaJaHCOB B  00JacTH
MIPOIIECCOB U amMapaTroB XUMHYECKON
TEXHOJIOTHH U OMOTEXHOIOTUHA

pacuéra

YMeTb: TNPUMEHATh HpPOTrpaMMHBIE
cpenctBa sl pacu€ToB M 00pabOTKU
OKCIIEPUMEHTANBHBIX ~ JaHHBIX B
o0jacTl TMpOLIECCOB M  allaparoB
XUMUYECKOH TEXHOJIOTHH u
OMOTEXHOJIOTHHU

Bnanerp: HaBBIKaMU ~ TPUMEHEHUS
KOMITbIOTEPA Kak cpeacTBa
yIpaBIeHUS rpaduueckoit u

TEKCTOBOM HMH(opMmanuei, 06azamu
JaHHBIX B O0JacTH TPOIECCOB H
anmapaToB XUMHUYECKOW TEXHOJIOTHU
1 OMOTEXHOJIOTHH

[1K-3. CnocobeH u3y4arb
HAYYHO-TEXHHYECKYIO
UH(OpMALIHIO,
aHATM3UPOBATH
OTECYECTBEHHBIN U

IIK-3.1. IIpoBoauT moOKCK U
aHamn3 HayJIHO-
TEXHUUYECKON uHPOpMaIuu
B 00JacTH MCHOJIb30BAHUS
pecypcocOeperaronmx

3HaTh:  OCHOBHBIE  HaIpPaBIICHUS
MOWCKa u aHajamu3a Hay4HO-
TEXHUYECKOH nH(pOpMannuu B 00IaCTH
MPOLIECCOB U aIlapaToB XUMHYECKON
TEXHOJIOTUN U OMOTEXHOJIOTHUHI




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJIUpYeMble KOMITeTeH i I[Inanupyemble pe3yJbTaThl
KOMIIeTeHIM U o0yueHust
(Ko 1 HAUMEHOBAHME)
(Ko 1 HAMMEHOBaHUE)
3apyOeKHbIH OIBIT 110 TEXHOJOTHI B XUMHUYECKOH | YMETh: IPOBOJIUTH 00paboTKy
TEMaTHKE UCCIICIOBAHUN TEXHOJIOTUH, HePTEXUMUH U | HH(POpMAITHH U oTOHNpaTh
OMOTEXHOJIOTHH HEOO0XO0IUMbIe u JIOCTaTOYHbIE
UCXO/IHBIC TaHHbIE ISt
MOCIIEAYIOLIETO pacuéra
TEXHOJIOTUYECKUX  [apaMeTpoB B
o0jacTd TMpPOLIECCOB M  ammaparoB
XUMHAYECKOH TEXHOJIOTHH u
OHOTEXHOJIOTHH
Bnaners: HaBblKamMu  paboTBl ¢
UHGOPMAIlMOHHBIMU U CETEBBIMU
TEXHOJIOTHSIMU B 00JIAaCTH MPOIIECCOB
u anmnaparoB XUMHUYECKON
TEXHOJIOTUH ¥ OMOTEXHOJIOTUU
IIK-3.2. Kputnuecku | 3HaTh: HUCTOYHHUKU Hay4HO-
aHATM3UPYET HHPOPMAIIHNIO, | TEXHUYSCKOW  MH(OpMauu B
HE00X0IUMYIO JUTs | o0JlacTH  TPOIECCOB W amllapaToB
ONTUMH3AIMH TIPOBEICHHUS | XUMHYECKOU TEXHOJIOTHH "
JHEPro- U | OMOTEXHOJIOTHH
pecypcocheperaronmx YMmerb: UCTIONB30BaTh ~ HAay4HO-
MIPOLIECCOB, c LEJBIO | TEXHUYECKYIO UH(pOPMaLHUIO,
TTOBBIIICHUS aHATM3UPOBAaTh OTCUECTBEHHBIH U
s dexTuBHOCTH 3apyOexHbId  OmbBIT B objactu
MIPOU3BOJICTBA IPOIIECCOB M aNMapaToB XMMHUYECKOU

TEXHOJIOTHH U OMOTEXHOJIOTUH

Biagers: onblTOM aHanu3za HaydHO-
TEXHUYECKOH MHpOpMaLuu B 00J1acTH
MPOLIECCOB U aIIapaToB XUMHYECKON
TEXHOJIOTUM U OMOTEXHOJIOTUU




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI
4.1. CTpykTypa u coaepxkanue qucuuniaudbl «IlIpouecchl M annmaparbl B XUMHYECKOH TEXHOJOTHU U OHOTEXHOJIOTUMN»

®opMbI TEKYLIETO

Bun .
Monyan . HanmenoBanue TeM 3aHATHI Oobem, KOHTPOJIfA
yueOHoM . Cemectp Bbanabl HHTepakTHB, 4.
(paznen) AGOTLI (yueOHOii padoThI) q, (HauMeHOBaHHe
P OLICHOYHOI0 CPeJACTBA)
Knaccudukanus  OCHOBHBIX  XHMHKO- 4 2 IIOCPEACTBOM «OHJIAMH- [Bonpocel k 9K3ameny
ekl TEXHOJIOTUYECKUX  mpoueccoB.  OOmme KOHCYJIbTaLluN» We [-2
TIPUHIIMIIBI pacueTa XUMHYECKHUX
IIPOLIECCOB U aIllapaToB.
N3ydyeHne  OCHOBHBIX  XapaKTEPUCTUK 4 1 5 Boimonnenue Otuer no
JNBIKEHUS SKUAKOCTH UM Tra3oB. Pacuér MPaKTUYECKOTrO MPaKTUYECKOMY
BEHTUJISITOPA. 3a/1aHus c 3ansaTuo Ne 1
KOHCYJIbTalIMEN
[pl 4
npernoaaBaTens Ha
dbopyme u yepes
KOMMEHTapuu B
Monyas 1. 3aJaHHSIX
I'mnpomexa- v
4 2 MOCPEACTBOM «OHJIAMH- [Bonpocel k 9K3ameHy
HUYECKHE Uneanpupie ©  peayibHbIE  KUIAKOCTH.
Jlex2 KOHCYJIbTAIHI We 3-4
IIPOLIECCHI ['unpaBnuka v THAPABINYECKUE TTPOIIECCHI.
4 2 5 Brimonnenue Otyer o
nabopaTtopHOil paboThl| 1abopaTopHOii padoTte
Bupryanpnas mabopatopHas pabora Ne 1. C KOHCYJIbTaluen Ne 1
JIa61 FI/I,Z[pOILI/IHaMI/I‘{eCKI/Ie pSKUMBI  TEUYCHMS IIperoaaBaTeist Ha
KUJIKOCTH hopyme u gepes
KOMMEHTapuu B
3a/TaHUSIX
OcHOBBI TUJIPOKUHETUKH " 4 2 MOCPEACTBOM «OHJIAMH- |Bonpocwt k ak3ameny
Jlex3 ruapoauHaMuku. TpyoorpoBoasl. Hacockr KOHCYJIBTALUN We 4-10

U KOMIIPECCOPHI.




®opMbl TEKYLIEro

Monayab B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
yueOHoit . Cemectp Basibl HNHuTepakTus, 4.
(paszaen) PaGoTHI (yueoHOii padoThI) 4. (HauMeHOBaHuUe
OLIEHOYHOI'0 CPeACTBA)
4 1 5 Boinonnenue Otuer no
MIPaKTUYECKOIO IIPAKTUYECKOMY
3aaHus C 3ausTHio Ne 2
Tp2 [IpakTueckue mnpUMeEpbl HCIOIb30BAHMS KOHCYJIbTAlIUEN
ypaBHeHus bepnysmiu. Pacuer Hacoca. IIperno/iaBaresis Ha
bopyme u gepes
KOMMEHTapuu B
3aJlaHUsAX
I'mppomexannueckue MPOLECCHI 4 2 MOCPEACTBOM «OHJAMH- |Bonpocwt k ak3ameny
Jlex4 pazeneHus HEOJTHOPOIHBIX CHCTEM. KOHCYJIbTAL[UM) We [1-12
MatepuanbHblit OanaHc npotecca
BupryanbHas naboparophHast pabota Ne 2. 4 2 ) Boinonnenue Otuer no
CKOpOCTh  T'PaBUTALMOHHOTO  OCAXKIEHUS nabopaTtopHOil paboThl| 1abopaTopHOii padoTte
YaCTHIL C KOHCYJIbTallueH Ne 2
Jla62 Mperno/iaBaress Ha
dbopyme u yepes
KOMMEHTapUHU B
3aJlaHUsX
Ocaxnenue o JIEUCTBUEM 4 2 MOCPEACTBOM «OHJIAMH- |Bonpocwt k ak3ameny
Jlex5 LEHTPOOESKHBIX CHUJI, IEKTPUUECKOTO MOJIS. KOHCYJIBTALIUM» We 13-14




Bun

®opMbl TEKYLIEro

Monayanb . HanmeHnoBaHnue TeM 3aHATHH Oobem, KOHTPOJIA
yueOHoit . Cemectp Basibl HNHuTepakTus, 4.
(paszaen) PaGoTHI (yueoHOii padoThI) 4. (HauMeHOBaHuUe
OLIEHOYHOI'0 CPeACTBA)
4 1 5 Brimonnenue Otyer mo
MPaKTUYECKOTO MIPaKTUYECKOMY
3aaHus C 3ausaTuro Ne 3
Tp3 FI/I[[p(lMexaHI/IquKI/Ie nporeccel.  Pacuér KOHCYJIbTalluen
OTCTOUHHUKA pernoaaBaTeiiAa Ha
bopyme u gepes
KOMMEHTapuu B
3a/IaHUSIX
4 2 MOCPEACTBOM «OHJIAMH- [Bonpocel kK 9K3ameHy
Jlex6 @unpTpoBanue. Mokpas 04UCTKa Ta30B. KOHCYJIbTAI[UW We 15-18
4 2 12 Bammura nabopaTopHBIX OtueTsl IO
Monys 1. 3amura 1a00paTOPHBIX pabor paGoT aepes a6OPATOPHEM
I'mnpomexa- 11263 «'mapoaguHaMuyecKkue peKUMbl TEUEHUS KOMMEHTapHH 8| paGoram No 112
HUYECKHUE KHUAKOCTH u «CKOpOCTb 3aJaHUIX
IIPOLIECCHI TPABUTALMOHHOTO OCAXIACHUS YaCTHUI
IlepememmBanne B KUOKOM  cpene. 4 2 IIOCPELICTBOM «OHJIAWH- |Bonpocwl k sK3ameHy
Jex7 [IceBnooxmxeHre TBEPAOTO 3E€PHUCTOrO KOHCYJIBTALIN» We 19-21
Marepuasia.
4 1 5 Brinosninenue Otuer mo
PaKTUYECKOTO MIPaKTUYECKOMY
3aIaHUs c s3ausaTuro Ne 4
KOHCYJIbTallMen
ITp4 Pacuér GapabanHoro Bakyym-(uibTpa NpenoaBaTeis .
bopyme u qyepes
KOMMEHTapHUH B

3aJaHUAX




®opMbl TEKYLIEro

Bun .
Monayab . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
yueOHoit . Cemectp Basibl HNHuTepakTus, 4.
(paszaen) 260ThL (yueoHOii padoThI) 4. (HauMeHOBaHuUe
P OLICHOYHOI0 CPeCTBA)
OCHOBBI TEOpPUM TEIUIOBBIX IPOLIECCOB. 4 2 MOCPEACTBOM «OHJIAMH- [Bonpocel k 9K3ameHy
Tex8 CrniocoOsl neperadn TeIuIa. KOHCYJIbTallu1» We 22-23
TenmonpoBOAHOCT. 3aKkoH dypobe.
KoadduumeHT TeronpoBoaHOCTH.
4 4 5 Brinosinenue Otuer mo
nabopaTopHOl paboThI| TabopaTopHOH padboTe
Bupryansnas nmaboparopHasi padora Ne 3 C KOHCYJIbTALIUCH Ne 3
CP «Omnpenenenue koa(durmenta [peroiaBaTest Ha
TEIIOO0TAaYU oT MTOBEPXHOCTH K dopyme 1 gepes
TICEBJI00KIKEHHOMY CIIOIO) KOMMEHTapHH B
3aJIaHUsX
Mopyns 2.
TemToBsIe KonBekTuBHbIN TEII000MEH. 4 6 MOCPEACTBOM «OHJIAMH- [Bonpocel k 9K3ameHy
MpOTIEcCH Koaddunment Teruroornaun. TerurooOMeH KOHCYJTbTAIAH We 24-29
CP NP W3MEHEHUU arperaTHOro COCTOSHUS.
TennmoBoe  m3nyuenue.  Koadouuuent
TerUIonepe1avmn. JBuxytas cuiia
4 20 5 Brinonnenue Otuer no
MIPAKTUIECKOTO MPAKTHICCKOMY
3a/laHus c 3aHaTHIO No 5
.. KOHCYJIbTalluen
Cp Pacuér nennoro annapara
npernoaaBaTens Ha
hopyme u yepes
KOMMEHTapuu B
3aJTaHUAX
Moxyis 2. cp [Ipomeccel  HarpeBaHUWs,  OXJIAXKICHUSA, 4 2 MOCPEACTBOM «OHJIAMH- [Bonpocel k 9K3ameHy

TermioBbie

KOHACHCAIIUHN U UCITaPCHUA.

KOHCYJIbTAallUKN»

We 30-37




®opMbl TEKYLIEro

Bun .
Monayab . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
yueOHoit . Cemectp Basibl HNHuTepakTus, 4.
(paszaen) 260ThL (yueoHOii padoThI) 4. (HauMeHOBaHuUe
P OLICHOYHOI0 CPeCTBA)
MIPOIIECCHI 4 2 6 Bammra JgabopaTOpHOMN Otyer mo
Bupryanpnas nmaboparopHas padora Ne 3 o
0 b paboThI yepes| 1abopaTtopHoit paboTte
«Onpenenenue ko3 purmenra
Cp el H KOMMEHTapUH B No 3
TEIUI00TAaYU oT MOBEPXHOCTHU K S—
TICEBJIOOKIKEHHOMY CIIOOY
Knaccudukanums u KOHCTPYKLUHU 4 18 IIOCPEJICTBOM «OHJIAWH- |Bonpocsl Kk sK3ameHy
CpP TEIUIOOOMEHHBIX  ammapaToB. (OCHOBHBIE KOHCYJIbTAL[UM) We 38-41
METO/JIbI pacyera TEMI000MEHHBIX
4 18 5 Brinonnenue Otuer no
PAKTHIECKOTO MIPAKTUICCKOMY
3aaHUsI C 3anaTuio Ne 6
KOHCYJIbTalIMEN
Cp Pacuér niacTuHYaTOrO TEII000MEHHHKA npernoaaBaTens Ha
dbopyme u yepes
KOMMEHTapuu B
3a/IaHUSIX
OcHoBBI TEOpUHU MaccOOOMEHHBIX 4 2 IIOCPEACTBOM «OHJIAWH- (Bonpocwl k 9K3ameny
CP mporeccoB,  Maccorepegada.  CrocoOsl KOHCYJIbTAIHI We 42-44
BBIpaXEHHUS cOCTaBOB (ha3. MarepuaibHbIi
OastaHc MacCOOOMEHHBIX IPOIIECCOB.
4 18 5 Brinonnenue Otuer no
M 3 nabopaTopHO# paboTHI | TabopaTopHOU padboTe
oynb 3. o
M?(I:co Bupryanpnas maboparopHas padora Ne 4 C KOHCYJIbTalMeil Ne 4
OOMEHHLLE CP «UccnenoBanue TUIPOIMHAMUKH MIpEerno/1aBaTesis Ha
HpoLeCeH HACa/I04HbIX armaparoB (CKkpyooep)» ¢bopyme u uepes

KOMMCHTAapHu B
3aJaHUuAX




Bun

®opMbl TEKYLIEro

Monayanb . HanmeHnoBaHnue TeM 3aHATHH Oobem, KOHTPOJIA
yueOHoit . Cemectp Basibl HNHuTepakTus, 4.
(paszaen) PaGoTHI (yueoHOii padoThI) 4. (HauMeHOBaHuUe
OLIEHOYHOI'0 CPeACTBA)
OcHOBHOE  ypaBHEHHE Maccollepe1ayu. 4 10 MOCPEACTBOM «OHJIAMH- [Bonpocel k 9K3ameHy
Cpenusis IBIXKYIIAsE CHJI MacCOOOMEHHBIX KOHCYJIbTAL[UW We 45-46
CP IIPOLIECCOB. 3aBUCUMOCTE MEXIY
KodphunreHTaMu Macconepenauu u
MacCcOOT/AauHu.
4 10 5 Brinonnenue Otuer mo
MPAKTHIECKOTO MPAKTUIECKOMY
3a7aHus c 3ansaTHiO Ne 7
CP Pacuér KOXKyXOTpyO4aToro KOHCYJIbTaIHeH
TEII000MEHHUKA npernoaaBaTesns Ha
bopyme u yepes
KOMMEHTapuu B
3aJIaHUsX
Abcopbuust. MaTepualibHbli U TEIUIOBOM 4 2 IIOCPEACTBOM «OHJIAWH- (Bonpocwl k 9K3ameny
CP OaylaHChl npoiiecca abcopOrum. KOHCYJIbTAIHI We 47-49
[TpuHIMIUaTBHBIE CXeMBbl a0COPOLIMOHHBIX
IIPOLIECCOB.
4 10 6 3amuTa 1a00paTOpHON OT4er 1o
Bupryainbras naboparopasi pabora Ne 4 paboThl uepes nabopatopHoit pabote
Moys 3. CP «HccnenoBanue TUJIPOAVHAMUKI KOMMEHTapHH B No 4
Macco- HACa/I0YHBIX aImapaToB (CKpyoodep)» 3a7aHMAX
0OMEHHBIE > = =
- Paznenenne xuakux cmeced MEpEeroHKOM. 4 10 MOCPEACTBOM «OHJIAH- [Bonpocel k 9K3ameHy
CP Pextudukarmus. IlpuHIMTIUATEHBIE CXEMBI KOHCYJIbTAIHI We 50-53

MIPOLIECCOB PEKTU(DUKAITIH.




Bun

®opMbl TEKYLIEro

Monayanb . HanmeHnoBaHnue TeM 3aHATHH Oobem, KOHTPOJIA
yueOHoit . Cemectp Basibl HNHuTepakTus, 4.
(paszaen) PaGoTHI (yueoHOii padoThI) 4. (HauMeHOBaHuUe
OLIEHOYHOI'0 CPeACTBA)
4 2 5 Brimonaenune Otyer mo
MPAKTUYECKOTO MIPaKTUYECKOMY
3aJJaHUs C 3ausTHio Ne 8
CP AbcopOuus. Pacuér HACaJ0YHOIO KOHCYJIbTalMen
a6cop6epa MpernoaaBaTeiist Ha
dbopyme u yepes
KOMMEHTapUH B
3a/IaHUSIX
MarepuanbHblii M TEIJIOBOM  OajlaHChI 4 2 MIOCPEJICTBOM «OHJIalH- |Bonpocsl k aK3ameny
mporecca pekTudukanyu. YCTaHOBKH IS KOHCYJIbTAI[UW We 54-57
CP pexTuduKanu MHOTOKOMITOHEHTHBIX
cMeced, HSKCTPAKTUBHOM M a3€0TPOIHOU
peKTudUKAIINH.
4 2 5 Brinonnenue Otuer no
nabopatopHoOil paboThl | 1abOpaTopHOi paboTte
Buprtyansnas maboparopnas padora Ne 5 C KOHCYNIbTalMeH Ne'5
Cp «3yuenune rporecca KOHBEKTUBHOM NpeloAaBaTeyd Ha
CYILIKH (opyme u uepes
KOMMEHTapUH B
3aJIaHUsX
cp AnnapatypHoe oQopMmieHHe TPOLECCOB 4 2 IIOCPEACTBOM «OHJIAWH- (Bonpocwl k 9K3ameny
We 58-59

abcopO1uu 1 pekTuUKaImu.

KOHCYJIbTAIlUN»




®opMbl TEKYLIEro

Bu N
Monayab o HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
yueOHoit . Cemectp Basibl HNHuTepakTus, 4.
(paszaen) 260ThL (yueoHOii padoThI) 4. (HauMeHOBaHuUe
p OLIEHOYHOI'0 CPeACTBA)
4 2 5 Brimonnenue Otyer mo
MPaKTUYECKOTO MIPaKTUYECKOMY
3aaHus C 3ausTuro Ne 9
CP Pextuduxarusi. Pacuér  Ttapenbuaroii KOHCYJIbTallMEN
PEKTU(DUKAIIMOHHONW KOJIOHHBI npenoaaBaTens Ha
bopyme u gepes
KOMMEHTapuu B
3a/IaHUSIX
Pacuér ammaparoB gns  mpoBeAcHUsA 4 2 MOCPEACTBOM «OHJAMH- |Bonpocwt k ak3ameny
CP abcopOnuu U peKTUuhUKALINH. KOHCY/IbTAlLIUN We 60
P p Y
4 0,5 6 3ammTa 1adopaTopHOH OTueT O
Bupryanpnas naGoparopnas pabora Ne 5 H paTob .
. paboThI yepes nabopatopHoO# pabore
CP «3yuenne  mpomecca  KOHBEKTUBHOM
KOMMEHTapuH B Ne 5
CYLLKH
3a/IaHUSIX
KPII OT4er 0 KypcoBoit pabote 4 0.5 1 KP
4 8,65
KonTpons
A 4 0,35
T Wrorossiii TecT o Kypey uepes LT 40
Hroro:; 180 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

ITpu peanuzanuu y4eGHOro Kypca JUCHMIIIMHBI UCIIOJIB3YETCS TEXHOJIOTUS TPAJULIMOHHOTO
o0y4yeHHsT — OpraHu3alys y4eOHOro mpolecca B By3€, OCHOBaHHAs Ha JIEKIIMOHHO-CEMHUHApPCKO-
3ayeTHOM ¢opmax oOydeHus. K ¢dopmam oOyueHuss OTHOCATCS JIEKLMH, NPAKTUYECKUE U
nabopaToOpHbIe 3aHATHSA, CaMOCTosATeNbHas pabora. Ha Jekuusx B OCHOBHOM HCHOJB3YIOTCS
HarJsIIHbIe U CJIOBECHBIE METOJIbl OOYy4eHHUs, a Ha NPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATUAX —
HarJsIIHBIe, CIIOBECHBIE M MpakTUdeckue MeToabl. CamocrodTenbHas paboTa BKIIOYACT M3YYECHHE
TEOPETUYECKOr0 MaTepHuaja JIUCHMIUIMHBI C MCHOJIb30BAHUEM JIEKIIMOHHOIO Kypca, Internet-
pecypcoB, HH(GOPMALMOHHBIX 0a3, METOIMYECKUX pa3padOTOK, CIEMUaTbHON y4yeOHOW M HaydyHOU
JUTEPaTyphI.

6. MeTonu4eckne yKa3aHusi 0 OCBOCHUIO TUCIHIITHHBI

1. Paccmotpers (Qusuueckue, (QUINKO-XUMHUYECKUE, TUIPOMEXAHHUYECKUE, TETIOBBIC
OCHOBBI TPOIIECCOB XMMHYECKON TEXHOJIOTHH.

2. CopmupoBaTh mpeacTaBiIeHus] 00 0COOCHHOCTSIX KOHCTPYKITUM XUMHYECKHUX aIlapaToB
1 000pyI0BaHUA.

3. 3aKpenuTh YMEHHS U HABBIKU PacyéTa XMMHIECKOTO 000pyI0BaHUS.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemecr Koa xonTposmpyemoii HaumenoBanue
P KOMIIETeHIIUH (WJIN ee YACTH) OI[EHOYHOT0 CPeACTBA
4 IIK-1, IIK-2, TIK-3 OTYETHI 110 IPAKTUYECKUM 3aHATHAM Nel-9.

OTuéTsl Mo 1abopaTtopHbIM padotam Ne 1-5.
Kypcogas pabora.
Hrtorosoe TectupoBanue.
Bompocsr k 3x3ameny Ne 1-60

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUaJibl, He()ﬁX()}II/IMLIe AJIA TEKYIIEro KOHTPOJIsA

7.2.1. banku tecToBBIX 3amanuil (pasMemensl Ha OOpaszoBarensHOM moprase TTY wim B

cUCTEME DJIEKTpOoHHOro ooyuyenus Moodle)
(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

TunoBoii(bie) mpuMep(bl) 3a7aHusI(Hid)

1. K kakoil rTpymnme MpoIecCOB XUMHUYECKOW TEXHOJOTHH OTHOCUTCS (HIBTPOBAHHE
KHUJIKOCTEH WIJIM Ta30B Yepe3 MOPUCTYIO TIEPETOPOAKY?
a) THIPOMEXaHHYECKUE MPOIECCHI
0) TEI0BbIE MPOIECCHI
B) MacCOOOMEHHBIE MTPOIIECCHI
I') MEXaHUYECKHE IIPOLECCHI

2. Kakoil uHTepBan 3HaueHUN Kpurepusi PeilHOIbICca COOTBETCTBYET NEPEXOIHOMY PEXKUMY
JBYDKEHUS JKUIAKOCTH B MPSIMBIX TPyOax ¢ MaJjloi I€pOXOBAaTOCTHIO CTEHOK?
a) 1000 < Re <2300
0) 1000 < Re < 4900
B) 2300 < Re < 10000
r) 2300 <Re <4900

3. Kakoif uHTepBanm 3HaueHW kpurepus PeliHombaca COOTBETCTBYET TYpOYJIEHTHOMY
PeXUMY OCaXACHUS IapooOpa3HOM YaCTHUIIbI B HEMOBUKHON HEOTPAaHUUYEHHOMU cpefie?
a)Re>0,2
6) Re<0,2
B) 0,2 <Re <500
r) Re > 500

4. Yto npencrasisieT co00i KodhGUIMEHT TETTONPOBOTHOCTH?
a) KOJIMYECTBO TEIUIa, MEpPexXoJisllee B €IWHUILY BPEMEHH OT TEIUIOHOCUTENS K XJIaJ0areHTy
yepes eMHUILY TOBEPXHOCTHU TEeII000OMeHa Mpu cpeaHei paznoctu temneparyp 1°C
0) KOJIMYECTBO TeIljia, Mepexojsilee B €IMHUIY BPEMEHHU Yepe3 €AUHHIY TOBEpXHOCTH IpU
pasHoctH Temneparyp 1°C Ha eAMHUIlY TOJNIIMHBI CTEHKU
B) KOJMYECTBO TeIUIa, IepeAaBaeMoe OT E€IUHHUIbI TEMJI0OOMEHHON MOBEPXHOCTH B
OKpYyKalollyro cpeay (WiM HaoO0OpOT) B €AMHHUILy BPEMEHH IpH pPa3sHOCTH TEeMIeparyp
TEITI00OMEHHON TTOBEPXHOCTH U OKpyxkatome cpeasl 1°C
I') KOJMYECTBO TeIjia, He0o0X0IMMOe JUIsl HarpeBa eMHUIIbI KoihnyecTBa BelecTBa Ha 1°C



5. Uemy Oyzaer paBHO THAPOCTATUYECKOE JABIICHUE HA TIyOHMHE 15 M OT MOBEPXHOCTU BOJIBI,
€CJIM JTaBJICHHE Ha MIOBEPXHOCTh COCTaBIIsIET | Kre/cm2?
a) 1,15 krc/cm?
6) 2,5 krc/cm?
B) 8,5 Kre/cm?
r) 16 Krc/cm?

6. Kakoe konmuecTBO OCBETIEHHOIO MPOIYKTa MOXKET OBbITh MOJY4YEHO IpU pasfesieHuu 1 T
CYCIIEH3UH, €CIIU COJIep KaHue TBEPAOro BellecTBa B cycneH3uu cocrasisier 10% (macc.), B ocaake
— 80% (macc.), a ero cojiep>kaHueM B OCBETIEHHOM MPOJYKTE MOXKHO MpeHeOpeyb?

a) 900 xr
0) 875 kr
B) 850 kr
r) 800 kr

7. Uro xapakTepu3yeT YUCIO eAUHUI IIEPEeHOca B MAaCCOOOMEHHBIX Iporeccax?
a) I3MeHeHHne KOHIIEHTpaluy oTHOM 13 (a3
0) CpeHIOI0 ABMKYIIYIO CHITY TIpoIiecca
B) [loBepxHOCTH (ha30BOr0 KOHTAKTa

r) U3smenenue padoueil KOHIEHTpauu ¢a3bl, MIPUXOASIIEecs Ha €AUHUILY JBUKYIICH
CUJIBI

8. Kakas cxema nmpoBeneHus abCopOIMH UCTIONB3YETCs, €CJIM YXOSAIINI Ta3 Ha BBIXO/IE
U3 arnmnapara KOHTaKTUPYET CO CBEXKUM aOCOpOEeHTOM?
a) [Ipsmorounas
0) [IpoTuBOTOUHAS
B) OiHOCTYIIEHYAaTas C peLUPKYIIIUen
r) MHoroctyneHuaTas ¢ peuupKyisuuei

9. Kakoe cooTHOIIeHnEe COOITI0AeTCsI MEXKIY COAECPIKaHUSIMH JIETKOJIETY4Yero
KOMITOHEHTa B UCXOAHOM cMecH (XF), TUCTHILIATE (Xp) M KyOOBOM ocTaTke (Xw) MPpU MPOBEACHUH
pextuduxanyun’?

a) XF < Xp < Xw
0) Xp < Xw< XF
B) Xw < XF < Xp
) Xp < XF < Xw

10. VYkaxute, Kakas XapaKTepUCTUKAa COOTBETCTBYET PEKUMY SMYJIbIHPOBAHUS ITPU

paboTte HacaOYHON KOJIOHHBI:

a) [Ipu naHHOM rUAPOAMHAMUYECKOM PEXHUME PabOThl HACA0YHON KOJIOHHBI KOJIHMYECTBO

3a/1ep’)KUBAEMOH B HACAJIKE KUAKOCTH IPAKTUYECKH HE 3aBUCUT OT CKOPOCTH rasa

6) [Ipu 1aHHOM rUAPOIMHAMUYECKOM PEKUME pabOThl HACAIOUHOM KOJIOHHBI C BO3pAaCTaHUEM

CKOPOCTH ra3a yBEJINYMBAETCSI CMOYEHHAsI IOBEPXHOCTh HACAJKU U, COOTBETCTBEHHO,

MHTEHCUBHOCTH IIpOIecca Macconepeaadn

B) [Ipy jaHHOM TUIPOJMHAMHYECKOM peXUME pabOThl HACAJOUYHONW KOJIOHHBI IOCTUTAETCs

MakcuMaibHast 3((HEeKTUBHOCTh pabOTHI KOJIOHHBI IO MaCCOOOMEHY, HO THIPABINYECKOE

COIPOTUBIIEHUE KOJIOHHBI IIPU ITOM PE3KO BO3PACTAET

r) JlaHHbIN THIPOIUHAMUYECKUN PEKUM pabOThl HACcCaI0YHOM KOJIOHHBI Ha MPAKTHUKE HE

UCIIOJIB3YETCS



11. Onpenenuts xKo3ddumrent Macconepenaun Ky B abcopdepe, B koTopoM Py = 6,1-1072
kr/(mM%-c), a Bx = 1,7-107 xr/(mM?-c). YpaBHEHHE IMHUY PAaBHOBECHS B OTHOCHTEIIBHBIX MACCOBBIX

pomsx: Y* = 0,61X .
a) 1,5-102 kr/(m?-c)
6) 1,2:10°2 xr/(mM*-c)
B) 1,9-102 xr/(M?-c)
r) 1,3:1072 kr/(M?-C)

12. VYpaBuenue pabouell JMHUM BepXHEH (YKpEIUIAIOIIEH) YacTh pPeKTU(UKAUOHHOU
kooHHbL: Y = 0,6X + 0,39. Onpenenuts (haerMoBoe YHUCIIO.

a) 1,54
0) 1,50
B) 1,46
r) 1,58

TeMbl MUCHLMEHHBIX paGOT

Tembl
PacuyeT ycTaHOBKM KOHLUEHTPUPOBAHMA CTOYHbIX BOA, coaeprkalmx npumecn Ca(NOs);
PacyeT yCTaHOBKM KOHLEHTPMPOBAHUSA CTOYHbIX BOA, coaepalmx npumecn CuSOa
PacuyeT yCTaHOBKM KOHLUEHTPMUPOBAHMA CTOYHbIX BOA, coaeprKawmx npumecu KCI
PacyeT yCTaHOBKM KOHLEHTPMUPOBAHUS CTOYHbIX BOA, coaepKawwmx npumecn MgCl,
PacyeT yCTaHOBKM KOHLEHTPMPOBAHUSA CTOYHbIX BOA, coaepalimx npumecn MgSOa
PacuyeT ycTaHOBKM KOHLUEHTPUPOBAHMA CTOYHbIX BOA, coaeprKawmx npumecn NH4Cl
PacyeT yCTaHOBKM KOHLEHTPUPOBAHUS CTOYHbIX BOA, coaepKawmx npumecn NaNOs
PacuyeT yCTaHOBKM KOHLUEHTPUPOBAHMA CTOYHbIX BOA, coAaeprKalmx npumecn NaSO4
PacueT abcopbLUMOHHOM YCTaHOBKM A/15 NOT/IOWEHNS BOAOW aMMMaKa U3 BO3AYLIHO-
aMMMNAYHOMN cmecun
10 PacueT abcopbuMOHHOM YCTAaHOBKM A8 NOrOWEHNS BOAOW AMOKCMAA Cepbl 13
WMHEepTHOro rasa (asora)
11 PacueT abcopbUMOHHOM YCTaHOBKM A1A NOT/OWEHMNA BOAOW Napa METUI0BOFO CMPTa
N3 MHepPTHOro rasa

~
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12 PacueT abcopbLUMOHHOM YCTAHOBKM A/151 NOT/IOLLLEHNA NapoB 6eH301a U3 NaporasoBomn
CMEeCW MOrN0TUTE/IbHBIM MAC/10M

13 PacuyeT peKTUOMKALLMOHHOM YCTaHOBKM pasgeneHns 6MHapHOM CMecu aueToH - 6eH3on

14 PacyeT peKkTUdMKaLMOHHON YCTAaHOBKWN pasaeneHns BUHapHOW CMecH aLLeToH - BOAA

15 PacyeT peKkTdMKaLMOHHOWN YCTAHOBKN pasaeneHns BUHapHOW CMeCH aLLeTOH — 3TaHON

16 PacueT peKTUPMKaALMOHHOM YCTaHOBKM pasgeneHns buHapHoi cmecn 6eH3on —
YKCYCHas KMcaoTa

17 PacueT pekTudUnKaLMOHHOMN YCTaHOBKU pasaeneHma BMHapHOM cmecn Boaa — YKCycHas
KMCNoTa

18 PacueT pekTMdUKaLMOHHON YCTaHOBKKN pasaeneHma bUHapHON CMecu MeTaHo - BOAA

19 PacueT peKTUPUKALNMOHHOM YCTaHOBKM pa3aeneHna bUHapHOM cmecu MeTaHoN -
3TaHoON

20 PacueT peKTUPUKALMOHHON YCTaHOBKM pasaeneHna 6uHapHon cmecu xnopodopm -
6eH30n

21 PacyeT pekTMdUKaLMOHHON YCTaHOBKKU pasaeneHma GUHapHOM cMecu 3aTaHOA - BoAa

22 Pacyer pexTHuUKaMOHHOW yCTaHOBKU pa3fefieHuss OMHApHOW CMecH J3Tuialerar —
YKCYCHasi KMCII0Ta




KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSA

KypcoBass paGora BKkItOUaeT pacuéT THUIOBOW YCTAaHOBKU (BbIMApHOW, aOCOPOIIMOHHOM,
pektudukannonnoii). IIpu BbImonHeHUH pabOTHI CTYASHT HW3y4yaeT ACWCTBYIOIIUE CTaHIAPTHI,
CIPaBOYHYIO JIUTEPATYpy, IPHOOPETAET HABBIKKA BHIOOpA ammaparypbl, OPOPMIICHHS TEXHUYECKOH
JIOKYMEHTALUH.

Kputepun onenkmn:

OueHku Kputepuu u HOpMbI OLICHKH

«OTJIUYHO» BobicTaBiisieTcsi CTYJI€HTY, ecJiM cTyAeHT Ha0paa 85-100 6asioB.
VYpoBeHb OpUTHHAIBHOCTH pabOTHI, NPOBEPEHHOH B CHUCTEME
«AnTHIIaruaT» cocrapisier MUHUMYM 50%.

Teoperndeckast 4acTb KypcOBOW pabOTHI CONEPKHUT HEOOXOANMBIN
U JIOCTATOYHBII 00BEM MaTepHajioB B COOTBETCTBHH C 3a/laHHEM.
Pacuernas yacTh caenana npaBHIBHO.

[ToscHuTenpHast 3amuMcKa BBIIOJHEHa B COOTBETCTBHHM  C
TpeOOBaHUSAMH, yKa3aHHBIMH B Y4€OHO-METOAMYECKOM MOCOOHH.
I'paduueckast 9acTh BBINOJIHEHA AaKKypaTHO, M OTBEYAET BCEM
tpeboBanusim 'OCT u ECK/I.

«XOpOoIIo» BoicTaBJisieTcsl CTyIeHTY, ecJid cTyAeHT Haopaa 70-84 6annos.
YpoBeHb OPUTMHAIBHOCTH pPabOThI, MPOBEPEHHON B CHCTEME
«AHTHIUIaruaT» cocrapiiieT MUHUMYM 50%.

TeopeTnueckas 4acTb KypcOBOW pabOThl CONEPKUT HEOOXOTUMBIi
U JIOCTaTOYHBIH 00BEM MaTEPUATIOB B COOTBETCTBUU C 3aJaHUCM.
PacuetHas yacTh caenana mpaBUIBHO.

[losichuTenpHass 3amucKa  BBIMOJHEHA B COOTBETCTBHUU  C
TpeOOBaHUSIMU, YKa3aHHBIMU B Y4EOHO-METOMYECKOM MTOCOOHH.
I'paduueckass yacTh BBINIOJIHEHA AaKKypaTHO, M OTBEYAET BCEM
tpeboBanusiMm ['OCT u ECKJI, HO pomyckaroTcsi HETOYHOCTH B
MIPABWJIBHOCTH TOCTAHOBKH pPa3MepoB (M30BITOUHOCTH pPa3MEPOB,
OTCYTCTBHE ONTUMAIBHON KOMIIOHOBKH).

«YAOBJIETBOPUTEIbHO» | BbICTaBJIsIeTCsl CTYAEHTY, €CJIM CTYeHT HadpaJu 55-69 6aios.
VYpoBeHb OPUTMHAIBHOCTH pPAaOOThI, MPOBEPEHHOW B CHCTEME
«AHTHUIUIaruaT» cocrapiseT MUHUMYM 50%.

Teoperudeckass 4acThb KypcOBOW PaOOTBI COJAEPKHUT JAOCTATOUHBIN
00beM MaTepuaoB B COOTBETCTBUU C 3a7aHueM. PacdyeTHas yacTb
c/iefaHa IpaBUIbHO.

[losicHuTenpHas  3almKCKa  BHIIOJHEHA B COOTBETCTBUM  C
TpeOOBaHUAMH, YKa3aHHBIMH B Y4€OHO-METOAMYECKOM IOCOOHH.
I'padmueckas yacTh BBINIOJIHEHA AaKKypaTHO, M OTBEYaeT BCEM
tpeboBanusiMm 'OCT u ECK]/I, HO momyckaroTCsi HETOUHOCTH B
MIPABWJIBHOCTH TOCTAHOBKH pPa3MepoB (M30BITOUHOCTH pPa3MEpOB,
OTCYTCTBUE ONTHUMAJIbHON KOMIOHOBKH).

«HEeY/I0BJIETBOPUTEIbHO» | BhIcTaBJjIsieTcsl CTY/AEHTY, ecJiM cTyAeHT Haopaa 0-54 6aslioB.
ANTOPUTMBI pacyeToB HE OCBOEHBl, MHOIO 3aMEYaHWMl 110
0(OPMIICHHIO TIOSICHUTENBHOMN 3alUCKHU. Y POBEHb OPUTHHAIBHOCTH
palboThl, TPOBEPEHHONM B cCHCTeME «AHTHUIUIArHaT» COCTAaBIIAET
meHee 50%. Teopernueckuit MmaTepuan COAEPKUT HEJOCTATOUHBIH
00beM MaTepHaJIOB B COOTBETCTBUU C 3a/IaHHEM.




7.3. OneHo4Hble cpeacTBa AJs NPOMEKYTOYHOH aTTecTallMd IO MTOraM OCBOCHUS

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 4
Ne
w/n Bomnpocsl k 3x3amMmeny
1 | Knaccuukanust XMMUKO-TEXHOJIIOTHYECKUX MTPOIIECCOB U alllIapaToB.
2 | OOuMe NpUHIIMIIBI pacueTa XUMUYECKUX MTPOLIECCOB U aIIapaToB.
3 | [lonstue xuaxkoctu B ruapoMmexanuke. ['uapocratuka u ruapoarnHamuka. 3akos [lackans.
4 | YpaBHEHHE HEpa3pbIBHOCTH (CIUIOMIHOCTH) TMOTOKa Ui HEYCTAaHOBMBIIETOCA H
YCTaHOBMBIIIETOCS TEUEHUSI.
5 | Juddepennmanbubie ypaBHeHHs IBHKEHUS Ditnepa. YpaBHenue bepryiu.
6 | Pexxumsl nBuxenus xunkoctu. Kpurepuii Pelinonbca.
7 | duddepennmansaoe ypaBuenue HaBoe-Ctokca. Teopust mogoowms.
8 | TpybompoBozs! u TpyObonpoBogHas apmarypa. Pacuér TpybornpoBoa.
9 | Hacocsl: mpuHIMN JEHCTBUS U Ki1acCU(DUKAIIHSL.
10 | Kommpeccopsl: MpUHIIMI ASHCTBUS U KJIacCU(UKALIHS.
11 | Pa3nenenue HEOMHOPOIHBIX CHCTEM: KJIaCCH(HUKAIUS HEOJHOPOIHBIX CHCTEM, OCHOBHBIC
METOJIbI UX paznerneHus. MaTtepuanbHblil 6amaHC npoiiecca pa3aeaeHusl.
12 | OrcrauBanue: CyIIHOCTh MPOIECCa, OMPEACNICHUE MPOU3BOAUTEIBHOCTH OTCTOMHHKA WU
CKOPOCTH OCaXJICHUS.
13 | UenTpudyrupoBanue: CyIHOCTh MPOIECCa, ONMPEACIICHUE MPOU3BOIUTEIHLHOCTH aIlapara,
CKOPOCTH M MPOJIOJKUTEILHOCTH OCAKICHUSI.
14 | OcaxneHue moJ JEHCTBUEM 3JIEKTPUUECKOIO MOJS: CYIIHOCTb IIpOliecca, ONpeiesieHne
CKOpPOCTH M BPEMEHHU OCAXKJICHHSI.
15 | ®unpTpoBaHME: CYIIHOCTH MPOIIECCa U €ro MpUMeHeHue. [IBIKyIas Cuia, COIPOTHUBIICHHUE
U CKOPOCTb Ipolecca.
16 | PexxuMbI TTOCTOSIHHOTO TIEpernajia JaBICHHUS W TOCTOSHHOW CKOPOCTH TPH (DUIBTPOBAHUM.
OcHoBHOE ypaBHeHHe GuiibTpoBaHus. OnpeaeneHne NOBEepXHOCTH GHIIBTpPA.
17 | CxopocTh 1 KHHETUYECKOE YpaBHEHHE (PUIBTPOBAHUS MO AEMCTBUEM LIEHTPOOESKHOM CHUIIBI.
Onpenenenne GUIbTPYIONIEH TOBEPXHOCTH LIEHTPUYT.
18 | Mokpas ouncTKa ra3oB: CyIIHOCTb Ipoliecca, annapaTypHoe oopMIIEHHE.
19 | OcHoBHBIE CIIOCOOBI U XapaKTEpUCTHKA Mpoliecca MepeMeIIBaHus B )KUAKoN cpeae. Tusl
METIAJIOK.
20 | Onpenenenne pacxoja DSHepruu Ha nepememuBaHue. Ilogbop Memaaok MeToJI0M
MI0CJIETOBATENBHBIX TPUOIKEHUI.
21 | CymHocTh Ipolecca TICeBAOOKMKEHUSI TBEpJAOro 3epHUCTOro Marepuana. ['paduk
M3MEHEHHS TIepena/ia IaBJIeHNs B 3PHUCTOM CIIOE.
22 | O0mas XxapakTepUCTHKa TeIUIOBBIX IporeccoB. OCHOBHOE ypaBHEHHE TeIUIoNepeaayu.
Bunbl nepenaun Tema.
23 | Ilepenada Tera TETUIOMPOBOHOCTHIO.
24 | KOHBEKTHUBHBIN TEMJI000MEH.
25 | TennoBoe u3ny4yeHHe.
26 | JIyuucTslii TEII00OMEeH MEX Y IBYMS TNIOCKUMU MapaslieIbHO PACTIONOKEHHBIMU TEIAMU.
27 | CoBMmecTHas nepenaya Terjia KOHBEKIUEH U TEIIOBBIM U3JTyUYEeHHEM.
28 | Temorepenadya MpU TOCTOSIHHBIX TEMIIEpATypax TEIJIOHOCHTENEH. 3aBUCUMOCTh MEXIY




Bomnpocsl k 3xk3amMeHny

n/n
koa(durmenTom Teronepenadn u KodhGuImeHTaMu TENI00TIauH.

29 | Temnomnepenaya mpu MEPEMEHHBIX TemIepaTypax TertoHocuTeneid. CpemHsis ABHKYyIIas
CHUJIA TEIUIOBBIX MPOIECCOB.

30 | HarpeBanwue BoasHbIM napoM. TernoBoii 6anaHc mporiecca, onpeIeseHrue pacxoa mnapa.

31 | HarpeBanue BoassHbIM napoM. TersioBoit 6anaHc mpoiiecca, orpeaeaeHre pacxoa mnapa.

32 | HarpeBanue TOMOYHBIMH Tra3aMu. TeruioBoil OanaHC TMpoliecca, OmpeiesieHne pacxoia
TOTIJINBA.

33 | HarpeBanue IPOMEKYTOUHBIMH TEIJIOHOCUTEIISIMHU. Omnpenenenue TEIIOBOM
POM3BOIMTEILHOCTH YCTAHOBKH M PACX0Jia MPOMEKYTOUHOTO TETIOHOCHTEIIS.

34 | HarpeBanue s1ekTpuuecKuM TokoM. TermnoBoii 6aanc mporecca.

35 | OxnaxaeHue.

36 | [loBepxHOCTHASI KOH/ICHCALIHS.

37 | KonneHcanus cMeleHueM.

38 | Konctpykuuu TpyO4aThiX TEIIOOOMEHHBIX amlmnapaToB.

39 | KoHcTpykiuu TermI000MEHHBIX allapaToB C MJI0CKON MOBEPXHOCTHIO TEIUIONEpe1adH.

40 | KoHCTpyKIIMM CMECUTENbHBIX U PET€HEPATUBHBIX TEIIIOOOMEHHUKOB.

41 | Cxema pacuéra TerI000MEHHBIX aIlapaToB.

42 | MaccooOMeHHBIE TIPOIIECChI, UX BUIBI U XapakTepucTuka. CriocoObl BEIPAKEHHUS COCTABOB
dbas.

43 | MarepuanbHblii  6amaHc ~ mMaccooOMeHHBIX — mpoueccoB.  OCHOBHOE — ypaBHEHHE
Maccolepeiayu.

44 | CpenHss IBUXKYIIAsi CHJIa MAaCCOOOMEHHBIX MTPOIIECCOB.

45 | OCHOBHBIE 3aKOHBI MAaCCONEPEIAYH.

46 | 3aBHCHUMOCTH MKy KOd(h(UIIMEHTAMHU MacCcoNepeIadd U MacCOOTIauH.

47 | CymHocTts mporuecca abcopOuuu. 3akonsl ['enpu, JanpToHa.

48 | MarepuanbHbIil OanaHc mpolecca abcopOiuu. MUHUMANBHBIN pacxXo/1 MOTJIOTUTENS.

49 | IlpuHIMIIHATBHBIE CXEMBI ITPOLIECCOB A0COPOIIHH.

50 | Paznenenue xuakux cMeceit neperoHkoil. CriocoObl MpoBeieHNs JAHHOTO Mpoliecca.

51 | CymHocTts nporiecca pektudukanuu. M3o0paxkeHue nporecca Ha t-X-y auarpamme.

52 | TlpuHIMTIHATBHBIE CXEMBI TIEPHOANICCKH JCHCTBYIONUX PEKTU(HUKAIIMOHHBIX YCTAHOBOK.

53 | [IpuHIIMTIHAIBHBIE CXEMBI HENIPEPBIBHO JCUCTBYIONTNX PEKTH(PUKAIMOHHBIX YCTAaHOBOK.

54 | MarepualnbHblil OanaHc mpoiecca peKTU(GUKAIIH.

55 | [lonoxkenne nuHMIA pabouyuMx KOHLIEHTpauuil Ha Y-X auarpamme. Haxoxnaenue
ONTUMAJILHOTO (PJIErMOBOTO YHKCIIA.

56 | TemoBoii OanaHc nporuecca peKTU(GUKaLnu.

57 | Pextudukamuss  MHOTOKOMIIOHEHTHBIX  CMECEH, OKCTpakTHBHAs M  a3€0TpOIHas
pekTudUKaIms.

58 | AnmaparypHoe odopmieHue mpoieccoB abcopOuuu W pektudukanuu. IIn€éHouneie u
HACAJI0YHBIE alMaparkl.

59 | AnmapatypHoe odopmIIeHHE TMPOIECCOB adcopOumm W pekTuduKanuu. TapenpyaTsie,
POTOPHBIE aMMapaThl ¥ pacHbUIMBAIOIIIE a0COPOEpPHI.

60 | Cxema pacuéra anmapaToB JIsl IPOBeIeHUs aOCOpPOLNU U peKTU(PUKAIIIH.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NMPoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI
aTTecTanuu
COTIIIHON Tekymuii peUTUHT COCTaBIIsET
85-100 6amoB
Tekymuii peUTUHT COCTaBISET
’K3aMeH (110 «XOpOLLIO»
70-84 6amioB
4 HAKOIUTEIbHOMY PR
. Texyiuit peUTUHT COCTABIIAET
peUTHHTY) «YAOBIIETBOPUTEIHHO»

55-69 G6aiuioB

«CHEYOOBJICTBOPUTECIIBHO»

Tekymuii peUTUHT COCTaBIIsET
MeHee 54 6anoB




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI
8.1. O6s13aTesbHAS JIUTEPATYpPa

Tun (yueOHUK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoN4YecKoe nmocoodue,
HaunmeHoBanue
NPAaKTHKYM, JP.) 3EC
1 Tapanuesa K. P., Tapanues | [Ipoueccbl u  anmapatbl  XMMHUYECKOU SEC
K.B. TEXHOJIOTHHU B TEXHUKE 3aIUTEI YuyebHoe mocodue 2019 .
. «Znanium.com»»
OKpY’Karolen cpeibl
2 Pomankor II.I'., ®posoB | MaccooOMEHHBIE TIPOLIECCHl  XUMHUYECKOU 3BC
B.®., ®mucrok O.M.; mon | TEXHOJIOTHH Vuebnoe mocodne 2019
«IPRbooks»
pen. B.®. ®ponoaa.
3 | Ilorexun B. M. OCHOBBI TEOpUU XUMHUYECKHX IPOLIECCOB VueGHoe
TEXHOJIOTUM OpPraHWYECKHUX BEIIECTB U Hocobie 2019 OBC «Jlanb»
HedrenepepaboOTKH
4 PomankoB II.I'., ®ponoB | MeTtonabl pacyera MpPOLECCOB M aIapaToB 3BC
B.®., ®aucrok O.M. XUMHYECKOH TEXHOJOTHH (TMPUMEPHI U Y4eOHoe mocodue 2019
«IPRbooks»
3a/1a4n)
5 ITonukapos, 1. 1. MamuHsl W anmapatbl  XUMHYECKUX
POB, p y4eOHUK 2020 3BC «Jlanb»
MIPOU3BOJICTB M HeTerazonepepaboTKu
8.2. lonotHuTEIBHAS JIATEPATYPa
KoanuecTBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) I'ox u3panus ondamorexe /
n/m MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, JP.) 3EC
1 [Torexun B.M., Tlotexun | OCHOBBI TEOPHUU XHUMHUYECKHX ITPOIIECCOB
’ p potl VYuebHoe 9BC
B.B. TEXHOJIOTUM OpPraHWYECKUX BEIIECTB U 2017
nocooue «IPRbooks»
He(renepepaboOTKN
2 | Ilonukapos 1.1., PacyeTsl MallMH M annapaToB XMMHYECKHX YuebHoe 2017 OBbC «Jlanb»




Tun (yueOHUK, ydeOHOE

KoaudecTBo B
HAY4YHOH

Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MEeTOAHYECKOEe Mocodue,
IpaKTHRYM, Ap.) HaunMeHoBaHHe
p y 9 p’ 3BC
[Tonukapos C.U., MIPOU3BOJICTB M HeTerazonepepaboTKu mnocooue
Paukosckuii C. B..
3 MakapeHKOB A., | IIpomteccel #W  ammaparbl  XHMHUYECKHUX
p AA., | Tlpou P 2016 9BC

Hazapos B.M., bapunckuii
E.A.

TEXHOJIOTUN

YyeOHOe 1mocodue

«Znanium.comy




8.3. Ilepeuyens npogeccnoHaNbHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

8.4. IlepeueHb MPOrPaMMHOI0 o0ecneYeHu st

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows Joroop Ne 690 ot 19.05.2015r., cpok
JecTBUS - OECCPOUHO
2 | Office Standart Horoop Ne 690 ot 19.05.2015r., cpok
neicTBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOTHO
8.5. Onucanne MaTepUAJIbHO-TeXHUYECKOH 0a3mbl, HE00X0AUMOM bifi §:

OCyIeCTBJICHU A 06p330BaTeJIbHOFO nmpouecca nmo 1MCHUMIJInMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIadopaTopHuii, MACTEPCKUX H

Ne Ap. 00bEKTOB /sl IPOBe/ICHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
/Nl | MPaKTH4YeCKUX U JIa0OPaTOPHBIX 3aHATHH,
NMOMELIECHUH VISl CAMOCTOATEILHOMN
padoThl 00y4yarommxcs (HoMep ayAUTOPHHN)

1 [lomemenne g camMOCTOSATEIBLHON Croubl, CTYJbs, KOMIIBIOTEPHI
pabotsl ooy4aroruxcs. (I'-401)

2 Kommerotepaslii  kimacc.  YdeOHas [lepeHocHOl  TPOEKTOp,  IKpaH,
ayauTopuss  JUId  TPOBEACHUS  3aHATUH | CTOJIBI y4EHHUYECKHE, CTOJ
JIEKIMOHHOIO TUNA. YueOHasi ayAuTOpUsl JIs | IPEroAaBaTeIbCKUi,  CTyNbs,  JOCKa
NIPOBE/ICHUS] 3aHATHM CEMUHApCKOro THMA. | ayauTopHas (mapkepHas), IIK ¢ Bbxomom
VYyeOnast ayautopust Jyig  HOpoBeAeHHs | B ceTb VHTepHeT
nabopaTopHbIX paboT. YueOHas ayauTopus
TUISt KypCOBOTO MIPOEKTUPOBAHMUS
(BBIIOJIHEHUSI KYpPCOBBIX paboT). YueOHas
ayIUTOpHUSl Ui TIPOBEACHUS TPYIIOBBIX |
WH/MBUYAIIbHBIX KOHCYJIbTalMi YueOHas
ayoquTOpUs  JUISL  TPOBEIEHUS  3aHATHH
TEKYIIEr0o KOHTPOJIA M IPOMEXYTOUYHON
arrecraimu (YJIK-314)

3 Aynmutopus BeO-KOHpEpEHIIHA. OKpaH  TEJIEBU3MOHHBIM, IIUpPMa,

VYyeOHast ayquTopusi IJsl NPOBEAEHHUS | POKEKTOP Ha HITaTUBE, CTOJ
3aHATUM  JIGKIMOHHOTO THMA. Yd4eOHas | mpenojaBaTelbCKHid, CTYyJ
ayoquTOpUs  JUISL  TIPOBEIEHHUS  3aHATHH | MpernojaBaTelbCKui, TpaHCIIapaHT-

CEMHHAPCKOTo TUMa. YueOHas ayIuTopus JUIs
KYpPCOBOTO IPOCKTHPOBAHUS (BBITIOJTHCHUS
KYpPCOBBIX pa0oT). YueOHas ayauTopus Jis
MIPOBEJICHUS TPYIIIOBBIX M WHIUBUIYATbHBIX
KOHCYNbTallMii YueOHas ayauTopus JUis
MIPOBEJICHUS 3aHITHH TEKYIIET0 KOHTPOJIS H
npomexxyrounoii arrecraruu (VJIK-810)

MEpCTAKKa, CHCTEMHEIN OJIOK
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