Pabouast nporpamMmma qucuunaIuebl (MoayJisi) «CoBpeMeHHOe TeXHOJI0rn4ecKoe 1
annaparypHoe opopmiieHHe NPOLEeCcCOB XUMHUYECKOH TeXHOJIOTHM», BKIK0Yasi OLlCHOYHbIEe
MaTepHaJbl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUUH, (OpPMHPYyeMbIX IMCHMILIMHON (MoayJeM) B mpouecce
OCBOEHHs 00pPa30BATEJIbHOI MPOrPaMMBbI

I'pynna komneTeHumi KaTeropusi koMmnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
OomenpogeccroHanbHbIe WuxenepHas u OIIK-3. Cmocoben  pa3pabaTbiBaTh  HOPMBI
TEXHOJIOTMYeCKast BBIPa0OTKK, TEXHOJNIOTHYECKHE HOPMAaTHBHI Ha
MOATOTOBKA pacxon MarepualioB, 3aroTOBOK, TOIUIMBA U
JJIEKTPO’HEPTHH, KOHTPOJIMPOBATh  MapaMeTphl
TEXHOJIOTUYECKOT 0 nporecca, BHIOMpATh
000py/10BaHNE M TEXHOJIOTMYECKYIO OCHACTKY
[IpodeccronanpHbie - -

1.2. KoMneTeHIMd M HWHIAKATOPbI MX JIOCTHKeHHUsl, (OPMHUPYEMbIX JUCHUILIMHOMN
(MojyJieM) B mpouecce 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl

Kon Koja unaukaropa
Conep:kaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETeHIINH
OIIK-3 OIIK-3.1 Hcronbp3yer  COBpeMEHHBbIE  TEXHOJOTMH Uil pa3pabOTKu |
MHTEHCU(MKALIMK NPUKIIAJHBIX XMMUKO-TEXHOJOTMYECKUX MPOIIECCOB
OIIK-3 OIIK-3.2 Pa3pa0baThiBaeT U NPUMEHSET TEXHOJOTHYECKHE HOPMATUBBI HAa PacxXoj

MAaTepUaliOB, TOIUIMBA W JHEPIUU, KOHTPOJIUPYET IapaMeTpbl XUMHUKO-
TEXHOJIOTHYECKHX TIPOLIECCOB

OIIK-3 OIlIK-3.3 Bribupaer HeoOxomumoe 00OpynOBaHHE M TEXHOJOTMYECKYI) OCHACTKY
JUIs OCYLIECTBICHHSI KOHKPETHBIX XUMHUKO-TEXHOJOTHYCSCKHX MPOLIECCOB

1.3. Pe3yabTaThl 00y4yeHHs 1O AUCHUNINHE (MOTYJIIO)
Hear u3yyeHusi JAUCHUIIMHBI  (MoayJdsi) —  QopmMupoBanue y  OOydaromuxcs
obmenpodecCHOHAIBHBIX KOMIMETEHITMH, YIIyOJIeHWe W paclIMpeHre 3HaHUM B 00JlacTh
MaccOOOMEHHBIX MPOILECCOB XUMUYECKOM TEXHOJOTUH, B TOM YHCIIE C yYacTHEM TBepaoH (dasbl,
U psiia TETUIOBBIX MPOIIECCOB, IO3BOJISIONINX BBIITYCKHUKAM OCYILECTBIISATH HAY4YH.
B pesynbraTe u3yueHuss AUCUUILIMHBI (MOIYIIs) 00yYarOIUNCs JOJIKEH
3HATh:
® TEOPETUYECKUE OCHOBBI IMPOILIECCOB MACCONEpPEHOCa B CUCTEMaxX C y4aCTHEM TBEpAOH
hazwr;
® METOJbl pacyeTa MacCOOOMEHHBIX alllapaToB;
® OCHOBHbIE 3aKOHOMEPHOCTH PaBHOBECHS] M KHHETUKH MAacCCOOOMEHHBIX MPOIECCOB C
y4acTHEM TBepIoi (asbi;
e MeTobl HHTeHCU(UKaK paboThl MACCOOOMEHHBIX aIllapaToB;
3aKOHOMEPHOCTH Tpoliecca BBIAPUBAHUS PACTBOPOB, TEIJIOBbIE MU MaTepUalbHbBIC
OanmaHChI Mpolecca, METO bl pacyeTa OJIHO- 1 MHOTOKOPITYCHBIX BBITIAPHBIX YCTAHOBOK;
® 3aKOHOMEPHOCTH BIIMSHUSA CTPYKTYphl THOTOKOB B aliaparax Ha TEXHOJOTHYECKUE

TIPOIIECCHI;
® OCHOBHBIC YpPaBHCHHUs PABHOBECUS IPHU aJICOPOIMM W HOHHOM OOMEHE, JUHAMHUKY
copOIuy;
® METOJIBI pacyeTa aJICOPOIMOHHBIX alapaToB;
yMeThb:

® OMNpeAessITh OCHOBHBIE XapaKTEPUCTHKH MPOLIECCOB C YUaCTHEM TBEpIOH (ha3bl;

e OMNpeAeNATh MapaMeTpbl MPOLECCOB B MPOMBIIIICHHBIX allapaTax ¢ yyaCTHEeM TBEpIOi
¢ba3zsr;

e pemiaTh KOHKPETHBIE 337a4M pacueTa i MHTEHCHU(PUKALUU MacCOOOMEHHBIX MPOLIECCOB;

OTIpeNIeNATh apaMeTphl Ipoliecca BhITapUBaHMS,

UCIOJIb30BaTh 3HAHUSI CTPYKTYPbI IIOTOKOB JJIsl pacyeTa anmnapaTos;



BJIAJ1€Th.

METOJaMH ONpEACICHUs OCHOBHBIX IapaMeTpPOB OO0OPYNOBAHMS, HCHOIB3YEMOTO IS
MIPOBEACHUS TEXHOJIOTMYECKHX MPOIIECCOB C YIaCTHEM TBEPIIOH (ha3bl;

METOJIaMH ONpEACTICHNUsS OCHOBHBIX IapaMeTPOB OOOPYIOBAHHS, HCHOIB3YEMOTO JUIs
IIPOBECHUS IIPOLIECCOB BBIITAPUBAHMS;

METOJlaMU OIIPEAEIICHUs] PEAIbHON CTPYKTYPhl IIOTOKOB B amnmaparax Juisl OIpPENeICHU s
[1apaMeTPOB TEXHOJIOTMYECKUX MPOLECCOB.

2. O0beM, CTPYKTYpa U coJep:KaHue JUCHUILIHHBI (MOTYJIs)
2.1. O6beM THCHUTLTHHBI (MOTYJIs1)

Buout yueonoii pabomut Dopmul 00yuenusn

Ounasn

O0mast TPy10eMKOCTh: 3a4€THbIC eIMHUIIBI/9achl 5/180
KonrakTHas patora: 90
3aHsATHS JIEKIIMOHHOT'O TUIIA 36
3aHATHS CEMUHAPCKOr0 TUMA 54
KoncyasTanmmun 0
IIpome:KyTOUHAsI aTTeCTALMS: DK3aMEH 36
CamocrositesibHas padora (CP) 54

2.2. Templ (pa3aesbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
yacoB 1o popMam 00pa3oBaTeJIbHOM 1eATEIbHOCTH
Ounasn popma odyuenus

Ne
n/n

Buabl yueGHOii padoThI (B yacax)
KonTakTHas padora

HaumeHnoBanue Ttem
3ausaTus

(pa3nenoB) 3aHATHS CEMHUHAPCKOI0 THIIA CP
JIEKIIMOHHOT0 THIIA

JI HHnble 113 C JIP Huble
[Ipouecchl u anmapaTs 8 0 8 0 0 0 14
BBIIIAPUBAHUS
pacTBopoB

CrpyKTypa IOTOKOB B 10 0 10 0 0 0 14
TEIIO0 u
MaccoOOMEHHBIX
anmaparax u
peakTopax

Uzydyenne mporiecca 8 0 8 0 0 0 14
CYLIKA B XMMHYECKOU
MIPOMBIIICHHOCTH

AncopOuus B cucreme 10 0 10 0 0 0 12
(OKHJIKOCTD -
TBEpJOE» U «raz —
TBEPAOE». DKCTPAKIIUI
B CHCTEME «KHIKOCTH
— KHUIKOCTH

Ilpumeuanusn:
JI — nmexnmu, 113 — mpaktrueckue 3amarusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas

pabora.

2.3. Coaep:kaHue JMCHUILUIMHBI (MOAYJs), CTPYKTYPHPOBAHHOEe MO TemaM (pa3jiejamM) M
BUJIaM padoT

CoaepikaHue JICKIMOHHOI0 Kypca

Ne

u/n HaumeHoBanue TeM (pa3aesioB) Coaep:xaHue JEKIIMOHHOT0 Kypca
1. | IIpormecco u ammapatsl | 1.1. IIporiecc BeImapuBaHus pacTBOPOB U OOJIACTU €0 IPUMEHEHUSI.
BBINAPHBAHMS PACTBOPOB IIpoBenenne mporecca TpU  aTMOC(EPHOM JIABJICHHWH, IIOX

BaKyyMOM M TIpU W30BITOYHOM [aBJIECHHWH. TEIIOHOCHTEINH,
HCTIONb3yeMble NpU BbIMapuBaHUU. [loHATHE MONE3HOM pPa3HOCTH
TeMIiepaTyp IpH BbIMapuBaHuy. IIporiecc BeITapuBaHUs pacTBOPOB
B OJTHOCTYNEHYATBIX BBIMTAPHBIX anrnaparax. Cxema
OJTHOKOPITYyCHOTO  BBIMAapuBaHMs.  MarepuanpHeli  OanaHc
OJTHOKOPITYCHOTO BBIMapHoro ammaparta. OnpezeneHne pacxoja




SHEPIUU Ha TNPOBEAECHUE IMPOLECCa B OJHOKOPIYCHOM BBIIApPHOM
anmapate. OnpeneneHue TeMreparypbl KUIIEHHsI pacTBopa. Bunsl
TeMITepaTypHBIX TOTEpPb (JIeTpeccrii) U UX ONpe/eIeHue.

1.2. MHorokopnycHoe BblmapuBaHue. CXeMbl NPSMOTOYHBIX U
MIPOTUBOTOYHBIX ycTaHOBOK. OOmIas pa3HOCTb TEMIEparyp U ee
CBA3b C IIOJE3HOM pa3HOCTBIO Temmeparyp. MaTepuanbHbll U
TEIUIOBOM 0ajaHC MHOTOKOPITYCHBIX  BBINApPHBIX  YCTAHOBOK.
Onpenenenue nojae3HON pa3HOCTU TEMIEpPaTyp B MHOTOKOPITYCHOM
BBINTAPHOI YCTaHOBKE U CHOCOOBI €€ pacrpeaeseH sl 0 KOPIycaM.
Pacnpenenenre mone3HOM pa3sHOCTH TeMIEpaTyp W3 YCIOBHUSA
paBeHCTBa TOBepXHOCTEH oborpeBa ammaparoB. OrmpezneneHue
NpPEeAEIbHOIO U ONTUMAJIBHOTO YHCIa KOPIYCOB MHOTOKOPITYCHOM
BBINapHOI YCTaHOBKHU. [TocnenoBarenbHOCTH pacdera
MHOTOKOPITYCHOH yCTaHOBKH.

1.3. KoHcTpyKkuMu BBINApHBIX —ammapaToB. BrelmapuBaHue cC
TEIUIOBBIM ~ HacocoM; obnactn npumeHeHus. Kiaccupuxanms
BBIMApPHBIX aNMapaToB IO MNPHUHIMIY OpraHU3alMy LUPKYISILUU
KUIISILIEro pacTBOpa B ammapaTe. AmmapaTbl C €CTECTBEHHOH U
NPUHYIUTENBHON IMpPKYyIsinuel pactBopa. OcoOeHHOCTH pacyera
annapaTtoB C pa3IMYHON cTpykrypoi morokoB (MUB u MUC).

CtpykTypa TOTOKOB B TEIJIO U

MaccoOOMEHHBIX  arnaparax
peaxTopax

)51

2.1. Henu u 3amauu M3y4eHUS peabHOM CTPYKTYPHI MOTOKOB B
arnmaparax. Brnusxaue MpoaOJIBHOI'O NnepeMeIInBaHu A Ha
3(h(HEeKTHBHOCTh PaOOTHI KOJIOHHBIX MacCOOOMEHHBIX alapaToB W
TerooOMeHHON amnmapartypel. CTpykTypa IIOTOKOB B cCiydae
MpoCTeNIINX UaeabHBIX MOeNel: uaeanbHoe BeiTecHeHne (MUB)
u uneanbHoe cmerienue (MHUC).

2.2. Metozpl UcClenoBaHUA CTPYKTYpHl NOTOKOB. VIMITY/IbCHBIN U
CTYIEHYaThII BBOJ Tpaccepa. Bpewms npeObIBaHUSL.
HNuddepennmanbias U uHTErpayibHas (QyHKIMM pacnpeeleHus
BpPEMEHU NPEObIBAHUS, UX B3aUMOCBS3b.

2.3. MaTemMaTH4ecKre MOZEIU CTPYKTYPhI TOTOKOB B IPUOIHIKEHUH
K peaJbHbIM cHcTeMaM. SlueedHast MOZIeIb: YHCIIO SIUEEK UCAIBbHOTO
CMeEIIICHHS Kak napamerp MOJICIIH. Juddyzronnas
OZHOIAapaMeTpuuecKas MOJIEIb: CpegHee BpeMs NpeObIBaHMS,
mucnepeust. JucniepcronHoe uucio (oOpaTHeiid kputepuii [lekie,
K03 HUIHMEHT MPOROIBHOrO NMepeMentnBanus). CBs3b NapaMeTpoB
Momeneil B mpemensHBIX cinydasx MHWB uw MUC. Ouenka
aJIeKBaTHOCTH MOJIETIe! 1 OrpaHUIEHUSL.

2.4. Y4€r CTpYKTYpHI IIOTOKOB IPU PAacUETe ABWKYIIUX CHJI TEIIIO-
U MaccooOMeHa. BnusHME CTpPYyKTyppl MOTOKa Ha pacuer
TEeMIlepaTypbl KHUIIEHHUS B BBINAPHBIX ammaparax C IUPKYIALuei
pactBopa u Ge3. PacyeT KOJIOHHBIX MacCOOOMEHHBIX aIllapaToB C
YUETOM CTPYKTYPbI IOTOKOB

M3yuenne mnpouecca CyIIKH
XMMHUYECKOH MPOMBIIIICHHOCTH

B

3.1. Mpouecc cymku u obmactu ero npuMmeHeHus. KoHTakTHas u
KOHBEKTHBHAs CyIIKH. CyIIMIbHBIE areHThl, HCIOJIb3YyeMbIE B
npouecce cymkd. CBOWCTBa BIAXKHOTO BO3AyXa KaK CYIIMJIBHOTO
aredra. «H-X» [gumarpamMma COCTOSHHSL BJIQXHOTO BO3/AyXa
(mmarpamma Pamsuna).

3.2. MarepuanbHBIA U TEIUIOBOW 0aJaHC KOHBEKTHBHOH CYITHMIIEHON
ycTaHOBKH. Teoperndeckas (WaeanbHas) CYIIWIKAa. BHyTpeHHHI
OamaHC CyImIIITFHON KaMephl. Y paBHEHHE paboueil TMHAN Tporiecca
cymku. M3o0paxenue mpomecca cymkn Ha «H-X» mmarpamme.
CwMerieHne ra30B pa3IniHBIX [TapaMETPOB.

3.3. BapuaHTBHl TpPOBEICHHWS IPOIECCa KOHBEKTUBHOW CYIIKH.
OCHOBHOW BapHaHT; C JOMOJHHUTENBHBIM TOIBOJOM TEIUIOTHI B
CYIIWIBHON KaMepe; C MPOMEXYTOYHBIM IOIOTPEBOM BO3IyXa IO
30HaM  CYIIWIBHOM  KaMepbl; C  PEUUPKYSIOUEN  YacTu
0TpaboTaHHOTO BO3/yxa. KOHTaKTHas CyIIKa.

3.4. PaBHoBecme (a3 mpum cymke. DopMBI CBSI3M BIArH C
MatepuanoM. M3orepmpl cymku. ['mrpockonmdeckass —TodKa
Matepruana. Kunernka cymxku. KpnBas cymkn M KpuBas CKOPOCTH

CYIIKH.




3.5. KoHCTpykIMM  KOHBEKTHBHBIX  cymmwiok. KamepHas;
MHOTOSIpyCHasi ~ JIGHTOYHas;  OapabaHHas;  ITHEBMaTHYeCKas;
reTseBas; pacnbuinTenbHas cymwikd. Cylmika B KUIAIIEM CIOe.
KoHCTpyKIMM KOHTaKTHBIX CYHIMJIOK: BAaKyyM-CYIIMIbHbIE MIKA(bI;
rpeOKkoBasi BaKyyMCYIIWIIKA; BaJIBIOBBIE CyMIMNKH. CrenuaibHbIe
CIIOCOOBI CYIIKH: TEPMOpaAUalliOHHAs CYILKA; CYIIKa B II0JIe TOKOB
BBICOKOW 4acToThl. KOHCTpYKIMM ammapatoB Ui CHEeIUalbHBIX
CIoco00B CYIIKH

AZ[COp6HI/I$I B CUCTEMEC «OKUIOKOCTb —
TBEpOAOC» U «Tra3d — TBCPAOCH.
3Kc1pa1<u1/m B CUCTEMC <GKHUJIKOCTH
— XKUIKOCTb»

4.1. AncopOmms B cHCTeMe, «ra3 — TBEPAOS» H <OKUAKOCTh -
TBepmoe». KuHetnka MaccomepeHoca B IMOPUCTBIX TENaX: MUKpPO-,
Me30- M Makpomopbl. PaBHOBecwe mpu ajacopOruu. M3oTepMmbl
agcopoumu. CraTmyeckas W JUHAMHYECKas  aKTUBHOCTh
ancopOoeHToB. ®DpoHT ajcopOIUu. YCTPOWCTBO W  IPUHIIUI
JICHCTBUS aicopOepoB.

4.2. TeopeTnyeckre OCHOBBI IKCTPAKI[MH B CHCTEME <GKHUIKOCTh-
JKUZKOCTBY. M300paxkeHue coctaBa (ha3 M MPOIECCOB HA TPOWHOM
JarpaMMe. IIpenensHbIC pacxojsl JKCTpareHTa.
MHorocTyneHuaTas IKCTPAKIIHUS c MEPEKPECTHBIM u
MPOTHBOTOYHBIM JIBIKeHHEM (Da3. Meroapl pacyera OCHOBHBIX
THIIOB 9KCTPAKIMOHHBIX anmnaparos. ITpoMbiiieHHAS
SKCTPAKIMOHHAS anmaparypa

CojaepikaHue 3aHATHII CEMHMHAPCKOI0 THIIA

HaumenoBaHue Tem (pa3jiesioB)

Tun Coz[epmalme 3aHSATHI CEMHUHAPCKOIro TUIIA

[Tpouecchl u
BBIIIApUBAHUS PACTBOPOB

amnmapaThl

I13 1.1 Pacuer TemMmepaTypbl KWIIEHHS PacTBOPOB IpH
pa3nuyHbIX JaBieHusX. [IpaBuiio JMHEHHOCTH (HU3HKO-
XUMHUUecKuX QyHKuuMi npaswio ropunra, npasuio babo.
OmnpeneneHue TeMIIepaTypPHbIX JIeTIPEeCcChit.
MartepuanbHplii  6ajJaHC  ONHOKOPILYCHOM  BBITApHOM
ycTaHOBKM. Pacyer KojudecTBa BTOPUYHOIO Mapa H
yIapeHHOro pacTBopa.

1.2 TemoBoii ©0amaHC OZHOKOPILYCHOTO BBIIAPHOIO
anmapara. PacdeT HOBEpXHOCTH BBIMAPHOIO amnapara.
Omnpenenenue JBWXKYIIEH CWIbl W KOI(DPHUIHUEHTOB
TeIrIonepesayn. MHorokopiycHoe BbINapPHUBaHMUE.
IIpsamorouHsle u MPOTHBOTOYHBIE CXEMBI
MHOTOKOPITYCHBIX ~ BBIIAPHBIX YCTaHOBOK. Ilone3Has
pasHOCTh TEMIEpPAaTyp MHOIOKOPITYCHBIX YCTAHOBOK H
CIOCOOBI €€ PacHpeeNIeHUs 110 KOpITycaM.

1.3 TemnmoBoit 6GamaHC MHOT'OKOPITYCHBIX BBITAPHBIX
YCTaHOBOK. SIBleHME caMOHCHAapeHusl pacTBOPOB B
MHOTOKOPITYCHBIX BBIIAPHBIX YCTaHOBKaX. DKCTpa - map.

CTpyKTypa IIOTOKOB B TEIUIO H
MacCOOOMEHHBIX  ammaparax M
peakTopax

I3 | 2.2 BrnusHme CTPYKTYypHl NOTOKOB Ha pacueT cpemHen
JBIDKYIIEH CHJIBI Ha MPUMEPE BBIMAPHBIX AalIapaToB
IUVIEHOYHOI'O THUIIA M C €CTECTBEHHOW LMPKYISLUEH
pactBopa. Monenu wupeansHOoro cmemenus (MUC) wu
uaeanbHoro BeiTecHeHus: (MHUB).

2.3 Kpusbie otkiamka. Pacder cpemHero BpeMeHH
npeObIBaHMA ~ MHAWKATOpa B ammaparax.  Pacuer
MapaMeTpoB siueedHoN Mozenu. OnpeneneHne ucia siueeK
U/I€aTbHOTO TIepEMEIINBAHNS.

2.4 Opgnomapamerpuueckass auddy3noHHass MOIEIb.
Koapdrmment mnpomompHOit muddysun. Omnpenenenue
kpurepus [lexse i IpogoIsHOro NMepeMeInBaHus

M3yuenne mpouecca CymKd B
XMMHYECKOH MPOMBIIICHHOCTH

I3 | 3.1 Omnpenenenne mapaMeTPOB BIAKHOTO BO3IyXa
AHAIMTHYECKH MW € TIOMOIIBI0  jauarpamMmbl  H-X.
M3obpaskenue mporiecca CyImkd Ha quarpamve H-x.

3.2 MarepuaneHblii OamaHc mporiecca KOHBEKTHBHOM
cymku. OmpeneneHre pacxofa BO3MyXa Ha IPOBEICHUC
nporecca. TemioBol OalaHC KOHBEKTUBHON CYIIKH.
TeopeTnueckuil U JeHCTBUTENBHBIN MPOLECCH CYIIKH U UX

I/I306pa)KGHI/I€ Ha JuarpamMme H-x. Bnmsnne BHeNIHHX

4



(akTOpoB (TeMIepaTyphl OKpYKalOIIEro BO31yxa) Ha
pacyer BEHTHISITOPOB U KaNopu(epoB B TEXHOIOTHYECKUX
cXeMax IMpoLecca CyIIKH.

3.3 BapuaHTHI TpoBeeHUs CYLIMIBHOTO MPOLIecca: CYIIKa
C JIOTIOJTHUTENBHBIM TIOJIOTPEBOM BO3[yXa B CYIIMJILHOMN
Kamepe, 30HaJbHAs CyIIKa, CYyIIKa C pPeLUupKyIanueit
0TpabOTaHHOIO BO3/LyXa.

4. | Ancopbuus B cucteme «xuakocts — | I[I13 | 4.1 PaBHOBecHbIe HaHHBIE TpU aacopOImu. M30TepMBI
TBEpAOE» U «ra3 — TBEPAOE». ajcopOumy. YpaBHEHHE MaTepHUaIbHOT0 OaaHca rporecca
DKCTpaKIIUs B CUCTEME «KUIKOCTh — ajcoponmu.

JKUAKOCTB» 4.2 N3obpaxkeHue coctaBa (a3 U MPOIECCOB HA TPOHHOM
JimarpaMmme. MpHoroctyneHuaTas SKCTPAKIHS c

TNECPCKPECTHBIM U MPOTHBOTOYHBIM ABHMIKCHHUEM (1)33
Coaep:xkanue caMoCTOSITETbHOI padoThI

Ne .
/i HaumeHoBanue TeM (pa3aenoB) Coaep:xanue cCaMOCTOATEIbLHOH padoThI
1. | IIporeccor u anmapatel | [IoBTOpeHHe JIEKITMOHHOrO0 MaTtepuayia. [1oAroToBka K 3aHITHSIM
BBIMTAPUBAHUS PACTBOPOB CEMHMHAPCKOr0 THIIA

2. CprKTypa IIOTOKOB B TCIIJIO H HOBTOpeHPIe JICKIIMOHHOI'O Marepuasia. HOI[FOTOBKa K 3aHATHUAM
MacCOOOMEHHBIX armaparax n | CEMUHApPCKOI'o TUiia

peaxkTopax
3. | Uzyuenne mpomecca cymku B | [loBropeHue nekipoHHOro Mmarepuana. [ToAroroBka K 3aHATHIM
XUMHMYECKOH NPOMBIIUIEHHOCTH CEeMHMHAPCKOro THIa
4. | AncopOuus B cucteMe «KuAKocTh — | [loBTopeHue jekinuoHHOro Mmarepuana. [1oAroToBka K 3aHATHSIM
TBEpAOE» U «ra3 — TBEPHAOE». | CEMUHAPCKOro TUIIA
OKCTpaKIUs B CUCTEME <CKUAKOCTh
— JKUJIKOCTB)»

3. OueHo4yHble MaTepuajbl JJsl TPOBeJeHUS] TEKYUIero KOHTPOJS YCIeBAeMOCTH M
NMPOMEKYTOYHOM aTTeCTANMU 00YYAIOIIMXCS 10 IMCHUILINHE (MOYJII0)
[lo mucuunnuae (MOIYNIO) HPETyCMOTPEHBI CIEAYIOIIME BHUIBl KOHTPOJSI KadyecTBa
OCBOCHHUS:
® TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH;
® TIPOMEKYTOYHAs aTTECTAIUs 00YJAIONIUXCS 0 TUCITUTIIINHE (MOIYITIO).
3.1. OueHouHble MaTepuajJbl sl NPOBeJAeHUs] TeKylleld aTTecTAlMd MO JAMCUHMIJIMHE

(Moay.J1r0)
Ne | Kontpoaupyemble TeMbI (Pa3aeJibl) HanMeHoBaHNe OLICHOYHOT 0 CPEACTBA
n/n
1. | TIpormecchl u anmapaTsl BRIIAPUBAHUS PACTBOPOB Yerasnii onpoc. KontponsHas pabora
2. | Ctpykrypa MOTOKOB B TEILIO K MACCOOOMEHHBIX ammapaTax U | YcrHblit onpoc. KonTponbHas pabora
peaxkTopax
3. | Uzyuenue npotecca CYILKH B xuMmrdeckor | YcrHeid onpoc. Kortponbaas padora
MIPOMBIIICHHOCTH
4. | Axcopbuusi B CHCTEME «KHIKOCTh — TBEpHOe» M «ra3 — | YcrHeX onpoc. KonrponsHas pabora
TBEPA0E». DKCTPAKIHS B CHCTEME «KHUAKOCTh — )KUAKOCTH»

3.1.1 TunoBble KOHTPOJIbHBIE 3aJaHUsI WM WHbIE MAaTepPHaJibl, HeOOX0AUMBbIE JJIsl OLeHKH
3HAHM, YMEHNH, HABBIKOB M (MJIH) ONBITA IEATEJbHOCTH B NpoLecce TEKYLero KOHTPOJIs
ycrneBaeMoCTH
YcTHBI onpoc

No
u/n HaumeHnoBanue TeM (pa3aesioB) Bomnpoch! 111 yCTHOro onpoca
1. | Ilpomeccsl n ammapatsl BeimapuBanust | 1.1 Pacder TemmepaTypsl KUIEHHS PacTBOPOB MPH Pa3IHIHBIX
pacTBOpoB JaBineHusIX. [IpaBmino  IMHEWHOCTH — (M3MKO-XHMMHUYECKUX
¢yakumit mpaBunio Hropunra, mpasmio ba6o. Ompenemnenue
TEMIEPaTYpHBIX  JEHNpPECCHil. MarepuanbHblil Gananc

OJHOKOPITYCHOM BBIMAPHON YCTAaHOBKH. Pacuer komuuecTBa
BTOPHYHOIO Mapa U yapeHHOr o PacTBOpa.

1.2 TennoBoii 6amaHC OJHOKOPITYCHOTO BBIMAPHOTO ammapara.
Pacuer moBepxHOCTH BbIMapHoro ammapata. OnpeneneHue
JBIDKYIIeH cunbl M Kod(p(UIMEHTOB  TeuIonepenady.




MHorokopmycHoe BEHITIApPUBAHME. IIpsimoTouHBIE u
NPOTUBOTOYHBIE  CXEMBl ~ MHOTOKOPIYCHBIX  BBINAPHBIX
ycTaHOBOK. [lone3Hast pa3HOCTh TeMnepaTyp MHOIOKOPITYCHBIX
YCTaHOBOK ¥ CIIOCOOBI €€ pachpeesieHHs! 10 KOPITyCaM.

1.3 TemyoBo# OanaHC MHOTOKOPITYCHBIX BBITAPHBIX YCTAHOBOK.
SIBneHne caMoucrapeHuss PpacTBOPOB B MHOTOKOPITYCHBIX
BBINAPHBIX YCTAHOBKAX. DKCTpa - map.

2. | Ctpykrypa T1IOTOKOB B Temio W | 2.2 BnusHue CTPYKTYphl TIOTOKOB Ha pacueT CcpeaHei
MaccOOOMEHHBIX anmapaTax U | ABWXKYIIEW CHJIBl Ha [IpUMEpe BBINAPHBIX AaMlapaToB
peaxTopax IUIEHOYHOT'O THUIIA M C €CTECTBEHHOW LUPKYIALUEl pacTBopa.
Mopenn wuneansHoro cmemenunss (MUC) u  wuneanbHOTrO
BeiTecHenus: (MUB).

2.3 Kpussle oTknuka. Pacuer cpeaHero BpeMeHH IpeObIBaHUS
WHIMKaTOpa B ammaparax. PacueT mnapameTpoB sS4eedHOU
MOJIENH. OnpeneneHue  uyucina  siUeeK U/1eaJbHOro
nepeMelnBaHus.

2.4 OnHonapameTpuyieckast T dy3noHHAS MOJENb.
Koadpdurmmenr  mpomonmpHON — muddysun.  OnpeneneHue
kputepus Ilexne a1 IpoJoIbHOIO NepeMeIBaHus

3. | Uzyuenne  mpomecca cymku B | 3.1  OmnpeneneHue  mapamMeTpoB — BI@XHOIO  BO3jayXa
XUMHMYECKON MPOMBIIIIIIEHHOCTH AHAJIMTHYCSCKH U C TIOMOIIbI0 auarpammbl H-x. M3o0paxkenune
npoliecca Cylky Ha quarpaMme H-x.

3.2 MarepuanbHblii 0anaHc Hpolecca KOHBEKTHBHOM CYIIKH.
OmnpeneneHue pacxoja BO3QyXa Ha IIPOBEJEHUE Mpolecca.
TemnoBoil OamnaHc KOHBEKTHUBHOM cymiku. Teoperudeckuil u
JICUCTBUTEIIbHBIM MPOLIECCHl CYNIKM W WX HW300paKeHue Ha
quarpamMe H-x. BrnusiHne BHemHMX (hakToOpoB (TeMIepatypsl
OKpYXKaIOIIero  BO3[yXa) Ha pacyeT BEHTHISITOPOB U
KaJIOpU(epoB B TEXHOJIIOTHYECKHUX CXeMax IPOoLecca CYIIKH.

3.3 BapuaHTBl NPOBEACHUS CYLIMJIBHOIO IpOIecca: CYIIKa C
JIOTIOJIHUTENIBHBIM TTOJJOIPEBOM BO3/yXa B CYLIMIBHOM Kamepe,
30HAJIbHAS CYIIKa, CYIIKa C PELUPKYIALMEH OTpabOTaHHOTO

BO3JlyXa.

4. | AncopOuus B cucteMe <«kuakocth — | 4.1 PaBHOBecHble [naHHble TpH  ajncopOuuu. M3orepMel
TBEpAOS» U  «ra3 — TBepHoe». | agcopOuuu. YpaBHEHHE MaTepHalbHOro OajaHca mpolecca
OKCTpakuusi B CHCTEME (OKHUAKOCTh — | afcopOLHu.

KUIKOCTB)» 4.2 W3o0paxenue cocraBa (a3 M MPOLECCOB HA TPOWHOMH

JuarpamMMe. MHoroctyrneH4yaras SKCTPaKIus ¢ IEPEKPECTHBIM U
IPOTHBOTOYHBIM ABMKCHUEM (as.

KonTposbHbIii padoTa

Kontponbraas padoraNe 1.

1. ITpon3BOAUTENBHOCTh IUIEHOYHOTO BBIIAPHOTO armapara, 00OrpeBaeMOro HaChIIIEHHBIM
BOJSHBIM IapoM C JaBjieHHMeM 2,7 aTa, 10 HCXOJHOMY pacTBopy cocrtamiser 1500xr/gac.
BeinmapuBanue Npou3BOAUTCS NPU HOPMAJIbHOM JaBJICHHM, HaudanbHas KOHLEHTpauus 8%,
KoHeuHasi KoHueHTpauus 20%. PacTBop mocTymaer mpu TemmepaType KUIEHHMs B ammapare,
paBHOM Mpu HOpMabHOM AaBienuu 106°C.

1. M300pa3uts cxemy anmapara.

2. OmpenenuTh pacxo] Tperolero napa (mpeHedperas TEIUIOTONH JAerMApaTallid U MOTEPSIMU
Teruia). TemIoeMKoCTH pacTBOPOB onpeAeauTs no ¢popmyne c=4,19(1-B) k/x/kr-°K.

3. lo xakoil BemMYMHBI HANO MOAHATH MJABJICHHE HACHIILIEHHOIO TIPEIOIIEero mapa, 4ToObI
YBEIMUUTh MPOU3BOJUTENBHOCTh amnmapara 10 HCXOJHOMY pacTBopy (Hpu Tex ke
KOHIIEHTpalusX), IpU Hen3MEeHHOM Koa¢¢urrente temonepeaayn 1o 2000 kr/ yac? MoxHo 1u
JOCTUTHYTh 3TOW NIPOM3BOJUTENIBHOCTH, YMEHBIIMB JaBiieHWE B anmapare no 0,6 ara npu
JaBJIEHUU Tperoliero napa 2,7 ar?

2. B BbIIapHOM anmapare HENPEphIBHOIO JEHCTBUS IOJBEPraeTcs BbIIAPUBAHUIO TIpU
aTMochepHOM JaBieHMU 2,7 T/4ac BOJHOTO pacTBOpa C HayalbHOW KOHLEHTpauuen 7%
(MaccoBbIX). YnenbHas TerioeMKocTh pactBopa 4 k/Dxk/kr. Cymma TemmnepaTypHOH U
rupocratnyeckon nenpeccuii cocrasisger 3°C. HauanbHas TemmnepaTypa UCXOQHOIO pacTBOpa
15°C. aBnenue rpetomiero napa 2 atu (temreparypa 133°C), yaensHas saTansnus 2730 kx/kr.
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[ToBepxHOCTh TemI0OOOMEHa BbIMapHOro ammapara 50 M2, kosdpduuueHt Temionepenadn 965
B1/M2-°K. YnenbHas sHTaNbIUsS BTOPUIHOTO mapa 2677 kJx/kr. TermoeMKocTh BOABI CYUTATH
He 3aBUCALIEN OT TeMIiepaTypbl. OnpeaeanTh KOHEUHYIO KOHIIEHTPALMIO BBIITAPEHHOTIO PacTBOPa
u pacxoa rperomero napa. IloTepsMu TEIIOTBI B OKPYXAIOLIYIO Cpeay M TEIUIOTOU
KOHLIEHTPUPOBaHMUsI IPEHEOPEYb.
3. B BeimapHOM ammapare ¢ LUPKYJISIIHEN pacTBOpa, NOBEPXHOCTh TEIUIONEpPEaud KOTOPOTO
paBHa 30 M2, HEPEPBIBHO KOHIIEHTPUPYETCSI TPH HOPMAITILHOM aTMOC(EPHOM JaBICHUH BOIHBIHI
pactBop conu ot 5% 10 25% (maccoBbix). Pacxona pacTBopa, mogaBaeMoro Ha BoinapuBanue, 900
kr/gac. Temneparypa rperomiero mapa 130°C (ymenpHas Terutora konaeHcarmu 2180 kJ[x/kr,
IpUYeM KOHJAEHCAT yAajseTcsl Mpu TemIiepaType KoHJeHcauuu). TemmepaTypHasl Jenpeccust
paBHa 11°C, TemnepaTypHas noteps u3-3a rugpocraruueckoro apdexra 2°C. PactBop nonaror Ha
BBIIIAPUBAHUE TOIOTPETHIM JI0 TEMIEPATypbl KUIIEHUSI B alnapare. DHTaJIbIINs BTOPUYHOTO Mapa
2680 xx/xr. OnpeaenuTs pacxo rperolero napa u kKo3pGUIHUEeHT TeIIonepeIayn B anmnapare,
€ClIM TOTEPSMHU TEIUIOTHl B OKPYXKAIOUIYI0 Cpedy, TEIUIOTOW KOHLEHTPUPOBAHMSI U BIIUSHUEM
TEeMIIepaTypbl Ha TEMJIOEMKOCTh MOKHO NpeHeOpeyb.
KonTponsnas padora Ne 2
1. IIpon3BOAUTENBHOCTD BO3YIIHOM JICHTOYHOW CYIIMJIKH 110 UICXOJHOMY MAaTepHaily COCTaBIISAET
31/gac. Cymuika paboTaeT Mo OCHOBHOMY BapuaHTy. BrnaxxHocTh maTepuana mo cymku 20%,
nociie cymku 10%. Temmeparypa Bo3ayxa Ha BxoJie B kasiopudep 20°C, napuuaibHOe aBiIeHHE
BOJIIHBIX MTapoB 1 MM.PT.CT., Ha BXOJ€ B CYIIHMJIKY Temneparypa Bo3ayxa 170°C; oTHocuTenbHa
BJIQXKHOCTH Ha BbIXoJie u3 cymuiku 80%. Temneparypa marepuana 1o cymku 10 °C, mocie cyuiku
90°C, temnoemkocth 1,2 x/x/kr °K. [lotepu Temna B OKpyXaroliylo Cpely U Ha HarpeBaHue
TPaHCHOPTHBIX YCTPOUCTB cocTaBiisitoT 40 kBT.
Onpenenutsb:
- pacxoJ] CBEKEro BIaXKHOTO BO3ayxa, M3/4ac;
- pacxoj Teria B kanopudepe, kBt;
- COCTaBUTh CXEMY YCTAaHOBKH, U300pa3UTh KOHCTPYKIHUIO CYIIUIIKH;
- pelieHue MporJLTIOCTPUPOBATh rpaduueckuM n3o0pakeHueM npoiecca Ha H-Y auarpamme.
2. B BO3aymHOW KOHBEKTMBHOM CymIWiKe, paboTaromeld 10 HOPMaJIbHOMY BapHaHTY,
BoicymBaioT 2000 kr/4ac Marepuana ¢ HauajabHOU BIAXKHOCTHIO 28% 10 KOHEYHOU BIaXKHOCTU
10% (maccoBsix). Temneparypa armocdepnoro Bozayxa 20°C, ero oTHOCHTENIbHAs! BIAXKHOCTD
80%. B kanopudepe Bo3myx HarpeBaercss a0 155°C, a Ha BBIXOJE M3 CYIIMIKA OH HMEET
OTHOCHUTEINIbHYIO BIaKHOCTh 80%. BHyTpennuit 6ananc cymmibHON kamepsl A= - 278 kka/kr
Braru. HaliTi pacxos Bo3zayxa U TEIUIOBYIO Harpy3ky kanopugepa. CxemaTuuecku u3o0pa3uTh
XOJ] IIpoliecca Ha AUarpaMMe SHTAJIbIINS — BIarocoepxaHue.
3. B Bo3aymHONM KOHBEKTMBHOHM CylIWiIKe, paboTarolieil 1Mo OCHOBHOMY BapHaHTy, U3
BBICYIIMBaeMoro matepuana yaansior 400 kr/dac Bmaru. Temmeparypa Bo3/ayXa Ha BBIXOJE U3
cyummiika 43,6°C npu oTHocuTenbHON BiaxkHocTu 80%. Temmeparypa aTmMocdepHOTO BO3AYX
20°C, a ero oTHOcUTEIbHAs BIaxkHOCTh 80%. BHyTpeHHuii 6ananc cymuiabHON Kamepbl A= - 278
KKaJ/kr Biaru. HaiiTu pacxon Bosmyxa M TEIUIOBYIO Harpys3ky kamopudepa. CxemMaTuyecku
M300pa3uTh XOJI Mpoliecca Ha AUarpaMMe SHTANIbIINS — BIarocoepxaHue.
3.1.2. MeTtoguueckue MaTepuajbl, OmpeaesiolMe TMNpPoUeIypPbl OLEHUBAHHUSA 3HAHMIA,
YMEHHUH, HABBIKOB U (HJIM) ONBITA AeATEJbHOCTH B X0/1¢ TEKYIIero KOHTPOJIA YCIIeBAeMOCTH
YcTHBINA 0TBET

Onenka 3HaHMi npexanosaraetT AuddepeHnnpoBaHHbIN TOAX0 K 00yJaromemMycs, y4yer
€ro MHIUBUIyalbHbIX CIOCOOHOCTEH, CTENEHb YCBOCHUS M CUCTEMATH3aIlM OCHOBHBIX MOHATUI
U Kareropud mno gucuuiiMHe. Kpome TOro, oueHMBaeTcss He TOJIBKO TINIyOMHa 3HaHUN
IIOCTABJIEHHBIX BOIIPOCOB, HO M YMEHHME HCIOJb30BaTh B OTBETE NPAKTUUECKUH MaTepHall.
OneHuBaeTcs KylnbTypa peuH, BJIaJeHUE HaBbIKaAMU OpaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenuganus: nocnenoBaTenbHOCTD, IOJHOTA, JOTUMYHOCTD U3JI0KEHHUS, aHAJIN3
pa3NUYHBIX TOYEK 3pEHHs, CaMOCTOSTEIbHOE O00O0IIEHHEe MaTepuana, HCIOJIb30BaHUE



npoecCHOHATBHBIX TEPMUHOB, KYJIbTypa pPEe4YH, HaBBIKH OpPaTOPCKOTO HCKyccTBa. M3moxeHue
MaTepuaia 6e3 (pakTHIeCKUX OIMHOOK.

OneHka «omauuHO» CTABUTCS B CiIydae, KOT/Ia MaTepuUal M3JIaraeTcs MCYEPIBIBAIOIIE,
MOCIIEIOBATEIbHO, I'PAMOTHO W JIOTUYECKH CTPOWHO, TPU 3TOM PACKPBIBAIOTCS HE TOJIBKO
OCHOBHBIE MOHATHS, HO M aHAJTM3UPYIOTCA TOYKH 3PCHHS PAa3IHUYHBIX aBTOpPOB. OOydaronuiics
HE 3aTPYJHSETCS C OTBETOM, COOIIONACT KYJIbTYPY PEeUH.

OmneHka «xopowtoy» CTaBHUTCS, eciii 00yJaroIIUICS TBEpAO 3HAECT MaTepuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPaKTUYECKylo 0a3y, HO MpH OTBETE Ha BOIPOC JOMYCKAET
HCECYIICCTBCHHBIC TOTPCUIHOCTH.

OmeHka «y0o61emeopumenbHo» CTABUTCS, €CITU 00YJaIOIIHICS OCBOMII TOJIBKO OCHOBHOM
MaTcpura, HO HC 3HACT OTACIbHBIX z{eTaﬂeﬁ, JAO0ITYCKA€T HETOYHOCTH, HCAOCTATOYHO IIPAaBUJIbHBIC
(GOpMYITHPOBKH, HApyIIAeT MOCIEIOBATEIBLHOCTh B M3JIOKEHHHM MaTepHana, 3aTpPyIHSETCS C
OTBCTaMH, IIOKAa3bIBACT OTCYTCTBUC I[OJ'DKHOfI CBA3M MCXKIY aHallu30M, aprMeHTaHI/IGfI n
BbBIBOJaMMH.

OneHka «HeyoogiemeopumenbHo» CTaBUTCS, €CIM OOyJaroIIMiCS HE OTBEYaeT Ha
IMOCTAaBJICHHBIC BOIIPOCHI.

KonTpoabHas padora

OHGHI/IBaeTCSI HE TOJIBKO FHY6HHa 3HAaHUH IIOCTAaBJIEHHBIX BOIIPOCOB, HO W YMCHHUC
HN3JI0OKHUTH ITMCBMECHHO.

Kpumepuu oyenusanus: nocinenoBaTeIbHOCTD, MOTHOTA, JIOTHYHOCTD M3JIOKEHUS, aHAIIN3
Pa3IUYHBIX TOYEK 3PEHHS, CAMOCTOSITENbHOE 00001IeHNe MaTeprana. M3noxxenne marepuaia 6e3
(bakTHYECKUX OIIHOOK.

OmneHka «omauyuHO» CTAaBUTCS B CITydae, KOT/1a COOITIOICHBI BCE KPUTEPHHL.

O1neHKa «xopouioy CTaBHUTCS, eCii 00OyJarOIIUICs TBEpAO 3HACT MaTepHaj, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, 3HAeT MNPAaKTUYECKyl0 0a3y, HO JOIyCKAaeT HEeCYIIeCTBEHHBIE
MOTPEUTHOCTH.

O1eHKa «)y0061emeopumenbHo» CTABUTCS, €CITH 00YYaIOIIHIICS OCBOMII TOJIBKO OCHOBHOM
MaTepHall, HO He 3HAeT OTACIbHBIX JIeTalIeH, TOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO TIPAaBUIIbHBIC
(GOpMYITHPOBKH, HApYIIAET MOCIEIOBATEILHOCTh B HM3JIOKEHHHM MaTepHana, 3aTPyAHSETCS C
OTBETaMHM, TIOKa3bIBAaCT OTCYTCTBHE [OJDKHOHM CBSI3M MEXIy aHAJIN30M, apryMeHTalued u
BBIBOJIAMH.

O1neHka «HeyoogiemeopumenbHo» CTaBUTCS, €CIM OOyJaroIlMiCsS HE OTBEYaeT Ha
MOCTaBJICHHBIC BOTIPOCHI.

3.2. OueHOYHbIE MATEPHAJBI JIJISI POBEIEHHUS MPOMEKYTOUHOM aTTeCTaAllNN
3.2.1. Kpurepuu onieHKH pe3yJbTATOB 00yUYeHHsl M0 TUCHUILINHE (MOTYJII0)

Ikana Pe3yabTaTtsl
Iloka3aTeu oLleHUBAHMS Pe3yJbTATOB 00yUeHUS
OLlCHUBAHMA o0yueHuUst
OTJIMYHO 3HaerT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCTIEJOBATENBHO U TPAMOTHO €T0 U3JIaracT, ONUpasich Ha 3HAHUSA
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHUH AeNaeT KBaTH(UINPOBAHHBIC
BEIBOZBI M 0000IIEHNs], CBOOOTHO OTIEPUPYET KATETOPUSIMHU U TIOHATHSIMIL.
Ywmeer: - o0ydJaromuiics yMEeT CaMOCTOATENBHO M IIPAaBWIBHO pemaTth ydeOHO-
npodeccoHanbHBIE  3aJadud  WIM  33JaHus, YBEPEHHO, JIOTHYHO,
TIOCIIEI0BATENIFHO M APTYMEHTHPOBAHO M3JIaraTh CBOE PELICHNE, UCTIONb3Ys
Hay4HBIE TIOHATHSA, CChUIAACh HA HOPMATUBHYIO 0a3y.

Brnaneer: - OOyJaroUMIACs BIIAACET PALMOHAIBHBIMIA METOAAMHU (C HCTIOIb30BaHHEM
palvoHATBHBIX METOAMK) PEHICHHS CIIOXHBIX MPOQEeCcCHOHATBHBIX 3a1ad,
TIPEACTAaBICHHBIX JETOBBIMH UTPAMH, KeficaMu 1 T.1.;

[Ipu pemeHny MpoOIEeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBSI3KOH TEOPETHYECKHX MOJIOKEHUH ¢ TpeOOBaHMSIMU DPYKOBOASIINX
JIOKyMEHTOB,

- M3JIOKEHMS MBICTIEH B JIOTHIECKOH ITOCIIEJOBATEIBHOCTH,

- CaMOCTOSATENTFHOTO aHaiu3a (hakThl, COOBITHH, SIBICHNH, MPOILECCOB B HX
B3aMMOCBSI3H U THAJICKTHUECKOM Pa3BUTHH.




XOPOIIO 3Haer: - oOyJaroImuiics TBEpAO YCBOWJI MaTephal, JOCTATOYHO TPAMOTHO €ro
H3JIATaeT, OMMPAsCh Ha 3HAHUS OCHOBHOM W JIOTIOJTHHUTEIILHOU JTUTEPATYyPHI,
- 3aTpyaHseTcs B (OPMYIHMPOBAHWU KBAaTU(HUIIMPOBAHHBIX BEIBOJOB U
0000IIEeHN, ONMepUpyeT KATCTOPWSIMH ¥ TOHATHSAMH, HO HE BCeraa
MPABITFHO MX BEPUDHUIUPYET.

Ywmeer: - 00yJArOIIUIICS YMEET CAMOCTOSATENIFHO M B OCHOBHOM TIPABHIILHO PEIaTh
yueOHO-TIPOECCHOHATBPHBIC 3alaud WM 3aJaHus, YBEPCHHO, JIOTMYHO,
MOCJICIOBATEIFHO W apryMEHTHPOBAHO H3JIaraTh CBOC peEICHHE, HE B
TOJTHOM Mepe WCIOJNIb3Ysl HayYHBIC TIOHATHS W CCHUIKA Ha HOPMATHBHYIO
0azy.

Braneer: - OOydJarOUIMIACS B IICJIOM BIIAJICET PAIMOHAIHLHBIMU METOIAMU PCIICHHS
CIIOKHBIX TPO(ECCHOHANBHBIX 3314, MPEIACTABICHHBIX JICIIOBBIMU UTPAMU,
KelicaMu U T.1I.;

Ilpu pemreHnr cMOr MPOAEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
NIYOUHHOCTH HaBBIKOB,

- BBIZICJICHUS TJIABHOTO,

- M3JIOKEHHSI MBICJICH B JIOTUYECKOW TOCIIEI0BATEIEHOCTH,

- CBS3KH TCOPETHUCCKUX TONOKEHUH ¢ TPeOOBAHUAMHU PYKOBOISIIAX
JIOKYMCHTOB,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITHH, SBJICHHUM, MPOIIECCOB B UX
B3aMMOCBSI3H U JUATCKTHYCCKOM Pa3BUTHH.

YIAOBJIETBO- 3HaeT: - o0ydJaronuiics OpUeHTHPYETCSl B MaTepuaie, OIHAKO 3aTPYJHSIETCS B €ro
PUTEJIBHO H3JI0’)KEHU U,
- TOKa3bIBa€T HEIOCTAaTOYHOCTh 3HAHUM OCHOBHOM U JIOMOJTHUTEIbHOMU
JUTEPATYPHL;

- c1ab0 apryMEHTHPYET HayYHbIE MTOJT0KEHHS;
- MPaKTUYECKU HE CIIOCOOEH CPOPMYIHPOBATh BBIBOIBI M 00OOIICHHST;
- YACTUYHO BJIAJIECT CUCTEMOM ITOHSTUH.
VYwmeer: - o0yuaroluiicsi B OCHOBHOM YMEET PeIIUTh y4eOHO-IPOo(hecCHOHANBHYIO
3aJady WK 3aJaHue, HO JOMyCKaeT OMHUOKH, clabo apryMEHTHPYET CBOE
pelIeHre, HEAOCTaTOUHO HCIIOIb3yeT HAYYHBIC MOHATHA U PYKOBOASIINE
JIOKYMEHTBIL.
Brnapeer: - oOywaromuiicsi BiafieeT HEKOTOPHIMH palMOHAJIbHBIMH METOAAMHU
PELICHUS CIIOXKHBIX MPO(eCCHOHANBHBIX 3a/1a4, TPEACTABICHHBIX AEIOBBIMH
UIrpaMy, Keicamu U T.1.;
[Ipu pemeHun MpoOIEMOHCTPUPOBAI HEOCTATOYHOCTh HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JIOKEHMS MBICTIEH B JIOTHYECKOH 11OCIIE]0BATENbHOCTH,
- CBA3KHM TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHHMAMH PYKOBOASIINX
JOKYMEHTOB,
- CaMOCTOSATEIBHOT0 aHajn3a (aKThl, COOBITHH, SBJICHHUM, IPOLECCOB B HX
B3aMMOCBS3H U THAJIEKTHUECKOM PA3BUTHUH.
HEYJIOBJIETBO- 3HaerT: - 0OyJarommiics He yCBOMII 3HAUUTEIFHON YaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAYYHbIE MTOJIOKEHUS;
- He (OPMYIIUPYET KBATN(UIIMPOBAHHBIX BEIBOJOB M 0000IICHN;
- HE BJIAJEET CUCTEMOI MOHATHI.

YwMmeer: o0yJaromuiicss He TOKa3all YMEHHE pelath y4eOHO-TpoQecCHOHATBHYIO
3aJa4y WIH 33J1aHHe.
Bapneer: HE BBINOJIHEHBI TPeOOBaHMUS, NPEIbABIAEMbIE K HAaBBIKAM, OLCHUBAEMBIM

«(YOOBJIETBOPUTEIIHLHO».

3.2.2. KoHTpo/bHBbIE 3aaHUA M/WJIM MHbIe MaTepHAJIbI JIsl POBECHUs NPOMEKYTOYHOI
aTTecTaluM

CnHcok BONPOCOB /ISl YCTHBIX OTBETOB (BAPHAHTHI TECTA)

1. Tlpomecc BbimapuBaHUs PacTBOPOB M 00jacTu ero npumeHeHus. IIposeneHue mporecca
pu aTMOC(HEPHOM JaBJICHUH, O] BAKYYMOM M IIPU U30BITOYHOM JIaBJICHUU.
TemnoHocHuTENN, NCNIOIB3YEMbIE ITPH BbIIAPUBAHUU.

[lonsATHE MONE3HON Pa3HOCTH TEMIIEPATYp NPHU BHIIAPUBAHUU.

[Ipornecc BbImapuBaHus paCTBOPOB B OJTHOCTYIEHUYATHIX BHITAPHBIX arlliapaTax.
Cxema 0JJHOKOpPIIYCHOTO BBIITAPUBAHUS.

MarepuanbHblii 6anaHC 0JJHOKOPITYCHOTO BBIITAPHOTO arnmapara.

o UTA W



®

10.
11.
12.
13.
14.

15.

16.

17.
18.
19.
20.

21.
22.
23.
24,

25.

26.
27.
28.
29.

30.
31.
32.

33.

34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

Omnpenenenne pacxoja SHEPrUU HA MPOBEACHUE MPOIEcca B OJHOKOPILYCHOM BBIIIAPHOM
amnrmapare.

Onpenenenre TeMnepaTypbl KUIIEHUS pacTBOPA.

Buel TeMniepaTypHbIX IOTEPD (AECTIPECCUI) U X ONIPEAETICHHE.

MHOTroKopIyCHOE BbIITapUBaHUE.

CxeMmbl IPAMOTOYHBIX U IPOTUBOTOYHBIX YCTAaHOBOK.

OO011ast pa3HOCTh TEMIIEPATYP U €€ CBSI3b C MOJIE3HOM Pa3HOCThIO TEMIIEPATYP.
MartepuanbHblii U TEIJIOBOW OajlaHC MHOTOKOPITYCHBIX BBIIIAPHBIX YCTAHOBOK.
Onpenenenre noje3HON pa3HOCTH TEMIIEPATYP B MHOTOKOPITYCHOM BBIIIAPHOM yCTaHOBKE
U CTIOCOOBI €€ pacIpeieNIeH s IO KOPITYCaM.

Pacnipenenenue mone3HoN pa3HOCTH TEMIIEPATYP U3 YCIOBHUS PAaBEHCTBA ITOBEPXHOCTEU
oforpesa anmnapaTos.

Onpenenenrne MNPeAENbHOTO U ONTUMAJIBHOTO 4YHCJIa KOPIYCOB MHOTOKOPITYCHOM
BBIITAPHON YCTaHOBKH.

[TocnenoBarenbHOCTE pacyeTa MHOIOKOPITYCHOM YCTaHOBKH.

KoHcTpykiuu BeIapHbIX anmnapaTos.

BrinapuBanue ¢ TEIIOBBIM HACOCOM; 00JaCcTH MPUMEHEHUS.

Knaccugukanus BbIMapHBIX ammapaToB MO MPUHIMIYY OPraHU3alMd UPKYISALUN
KHUIISIIIETO PacTBOpA B aIlapare.

Arnmnapartsl ¢ €CTECTBEHHOW U MPUHYAUTEILHOU IUPKYISAIMENR PacTBOPA.

Oco0eHHOCTH pacueTa anmnapaToB ¢ pa3InyHON cTpykTypoil notokos (MUB nu MUC).
enwn n 3amaun M3ydeHUsI peaJbHON CTPYKTYpPHI TIOTOKOB B amnmaparax.

BnusiHue mnpononbHOro mnepemMemuBaHUS Ha AIPPEKTUBHOCTH PAOOTHI  KOJOHHBIX
MacCOOOMEHHBIX almapaToB M TEITNIOOOMEHHOM anmaparypsbl.

CrpyKTypa IOTOKOB B Cllydac MPOCTEUIINX UACATbHBIX MOJCIIECH: HACATbHOE BBITECHEHUE
(MUB) u uneanpHoe cmemenue (MUC).

MeTo bl HCceaen0BaHUsA CTPYKTYPBI TOTOKOB.

NmnynbCHBIN U CTyneHYaThIi BBOJ Tpaccepa.

Bpewmst npeObIBanmsL.

Huddepennnanbras u nHTErpaabHas QYHKIUY pacipeeieHns BpeMEHU NpeObIBaHus, UX
B3aUMOCBSI3b.

MaremaTHuecKkue MOJEIN CTPYKTYPbI IOTOKOB B IPUOJIM)KEHUH K pEaIbHbIM CHCTEMaM.
Sldyeednast MOJEIIb: YUCIIO SIYE€EK UICATBHOTO CMEIIECHUS KaK I1apaMeTp MOJENH.
HuddysnonHas oaHonmapameTpuyeckass MOJEIb: CpelHee BpeMs IpeObIBaHUS,
JHCIIEPCHSL.

HucnepcuonHoe uucio (oOparublii kputepuil Ilexsie, ko3dduuueHT NpoaOIBHOTO
TepEMEITUBAHMS ).

CBs13b mapameTpoB Moeliel B nipeaebHbIx ciiydasx MUB u MUC.

Onenka aeKBaTHOCTH MOJIENIEH U OTPaHUYEHUS.

V4T CTpYKTYphl IOTOKOB MPH pacyére ABMKYLIMX CUJI TEIJI0- U MaccOOOMEHa.
BnusiHue cTpyKTypsl IOTOKA HAa pacyeT TEMIIEPATypbl KUIICHHS B BBIIIAPHBIX aIlllapaTax C
LUpKYJIALueil pactBopa u 0es.

PacueT KOJIOHHBIX MaCCOOOMEHHBIX alNapaToB € YY€TOM CTPYKTYpBI TIOTOKOB

IIpouecc cymku 1 001acTH €ro MPUMEHEHHUS.

KoHTakTHas 1 KOHBEKTUBHAsS CYLIKU.

CymunnbpHble areHThl, HCIOJIb3YEMBIE B IIPOLIECCE CYILKH.

CBolicTBa BIa)KHOTO BO3/yXa KaK CYIIMJIBHOTO arcHTa.

«H-X» nuarpamma cocTOSIHHMS BJIa)KHOTO Bo3ayxa (auarpamMma Pamsuna).
MarepuanabHbIN U TEIIOBOM OanaHC KOHBEKTUBHOW CYIIUIBHON YCTAHOBKH.
Teopernueckas (aeanbHast) CyIIMIIKA.

BuyrpenHuit 6ananc CymuiabHONW KaMephl.

VYpaBHenue paboueil TMHUN TpolIecca CYLIKH.
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48. N3o0paxenue npouecca cymku Ha «H-X» quarpamme.

49. CmemeHne ra3oB pa3IudHbIX TAPaMETPOB.

50. BapuaHTsl IpoBeIeHUs TIPOIIEcCa KOHBEKTUBHOW CYIIIKH.

51. OcHOBHOM BapuaHT; C JOTOJHUTEIbHBIM MOJIBOJOM TEIUIOTHl B CYLIUJIBHON Kamepe; C
IIPOMEXYTOUHBIM II0J0IPEBOM BO3/yXa I10 30HaM CYLIUIbHOU KaMepbl; C pELUPKYIALUEN

9acTH OTPa0OTAaHHOTO BO3/IyXa.
52. KonTakTHas CyImika.
53. PaBHoBecwue (a3 mpu CyIke.

54. ®opmbl CBSA3U BIIard ¢ MaTEPUATIOM.

55. M30TepMBI CYIIKH.

56. ['urpockonuyeckas TOUKa MaTepuaa.

57. Kuneruka cymku.

58. KpuBas cymku u KpuBasi CKOPOCTH CYIIIKH.
59. KoHCTpyKIIMM KOHBEKTHBHBIX CYIIHJIOK.

60. Kamepnasi;
pacIbUINTENbHAS CYIIUIIKH.

61. Cymka B KHIISIIEM CIIO€.

62. KoHCTpYKIIMM ~ KOHTAaKTHBIX

MHOTr'oOApyCHad JICHTOYHAA,

OapabanHas; TMHEBMaTUYECKas;

CYLUIWJIOK: BaKyyM-CyLIWJIbHBbIE IIKa(BbI;

BAaKyYMCYIIIHJIKA; BaJIbIIOBHIE CYITHIIKH.
63. CneruasibHbIE CITOCOOBI CYIIKH: TEPMOPAIHAIIMOHHAS CYIIKA; CYIIKa B TIOJIE TOKOB

BBICOKOIT YaCTOTEIL.

64. KoHCTpYyKIIMH aImapaToB JUIs CIISIUATBHBIX CIIOCOOOB CYIITKH
65. AIcopOIus B CHCTEME, «T'a3 — TBEPA0E» U «KHIKOCTD - TBEPAOEH.
66. Kunetnka maccornepeHoca B HOPUCTBIX TeJIaX: MUKPO-, M€30- U MaKpOTIOPHI.

67. PaBHOBecue mipu aicopOmu.
68. 3otepMmbl aacopOmm.

69. Cratnueckasi 1 JMHAMHYECKasi aKTHBHOCTh aJICOPOCHTOB.

70. ®poHT agcopOIum.

71. YCTpOMCTBO U IPUHITUTI JCHCTBUS acopOepoB.

72. TeopeTHYECKHE OCHOBBI AKCTPAKIIMH B CUCTEME (OKHIKOCTh-)KUIKOCTHY.
73. 300pakeHue cocrtaBa (a3 U MPOIECCOB Ha TPOMHOU JUarpaMMme.

74. TlpenenbHbIe PacXoabl SKCTPAreHTa.

75. MHorocryrneH4aras SKCTPaKIus ¢ IePEeKPECTHBIM U MPOTUBOTOUHBIM JIBUXKEHUEM (a3.

76. MeTo1pl pacdyeTa OCHOBHBIX THUIIOB DKCTPAKIIMOHHBIX allapaToB.
77. IIpomblnieHHAs! SKCTPAKIIMOHHAS anmaparypa.
3.2.3. MeTtoguueckue MarTepuajbl, ompeaeisiome MpoUeIypbl OLEHUBAHHUA 3HAHMIA,
YMEHHUI, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTeCTALNH
IIpouenypa oueHnBaHMus 3HAHMIA (TECT)

TeTieBas;

rpebKkoBas

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl

20

[TocnemoBaTenbHOCTE BEIOOPKHU

Omnpezenena mo pasaenam

Kpurepun oneHku

- IPABUIIbHBIN OTBET Ha BONPOC

«5» ecim npaBWIHHO BHIMONHEHO 90-100% TecTOBBIX 3a7aHuit
«4» ecim TIPaBHIIHHO BHIMOHEHO 70-89% TeCTOBBIX 3aMaHuit
«3» ecim TIPaBHIIHLHO BHIMOHEHO 50-69% TeCTOBBIX 3aMaHuit

IIpouenypa onennBanus 3HaHUi (YCTHBIH OTBET)

Ka)JIOT0 pasjiena

[Ipenen AIUTENEHOCTH 10 MmuHYT
[IpennaraemMmoe KOJIMYECTBO 3aJaHUIl 2 Bompoca
[ocnemoBaTenbHOCTE BEIOOPKHU BOIpocoB U3 | CiydaiiHast

Kputepun onenku

- TpeOyeMBIil 00BbEM U CTPYKTypa

- MBJIOKEHHE MaTeprana 0e3 GaKkTHISCKUX OMIMOO0K

- JIOTHIKA W3JIOKEHUS

- FCTIOJTB30BaHUE COOTBETCTBYIOMIECH TEPMUHOIOT A

- CTHJIb PEYH U KYJbTypa peuu

- TOI0Op MPUMEPOB MX HAYYHOU JINTEPATYPHI U MIPAKTUKU
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«5» ecnmm Tp€6OBaHI/I$[ K OTBCTY BBITNTIOJIHCHBI B ITIOJTHOM o0BeMe

«4» ecnmm B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I${ K OTBETY, OJHAKO ¢€CTb
HeOOJIbIIINE HETOYHOCTH B U3JIOKEHHH HCKOTOPBIX BOIPOCOB
«3» ecnmm Tp€6OBaHI/I${ BBIITOJITHEHBI YaCTUYHO — HE BBIACPIKAH OGT)GM, €CThb

(I)aKTI/I‘IeCKI/Ie OIHI/I6KI/I, HapyuicHa JIOTUKa H3JI0KCHUA,
HCAOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIAA TCPMHUHOJIOI'MN

IIpouenypa ouneHuBaHusi yMeHMii M HABBIKOB (pelleHHe MNPOOJIEMHO-AHAIUTHYECKHUX H
NPAKTHYEeCKUX Yu4eOHO-TIpoecCHOHAIBHBIX 32/1a4)

IIpennaraemMoe KOJIUYECTBO 3aJaHUI 1
[ocnenoBaTelbHOCTH BHIOOPKHU CrnydaiiHast
Kpurepun onenku: - BBIJICJICHNE U TIOHUMaHHUeE MTPOoOIIeMBI

- yMeH#e 0000111aTh, COMOCTaBIATH Pa3INYHbIE TOYKH 3PEHUS

- MOJIHOTA MCTIOIb30BAHHS HCTOYHHKOB

- HAJTMYKE aBTOPCKOM MO3UIINH

- COOTBETCTBHE OTBETA IOCTABJICHHOMY BOMPOCY

- WCIONB30BaHWE COIHAIBHOrO ombiTa, MaTtepuaioB CMU,
CTATUCTHUYECKUX AHHBIX

- JIOTHYHOCTD M3JIOKCHUS

- YMEHHE CaenaTh KBaTH(HIHPOBAHHbIC BBIBOBI  0000IIEHHUS C
TOYKH 3PEHUsI PEICHIsI TPOPECCHOHABHBIX 337124

- YMEHHE NPUBECTH TIPUMEDP

- 0IOpa Ha TEOPETHUECCKHUE TTOIOKEHHUS

- BJIaJIEHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecnu TpeOOBaHHUS K OTBETY BHIIIOIHEHBI B IOJHOM 00beMe

«4» ecnu B II€JIOM BBINIOJHEHBl TpeOOBaHMA K OTBETY, OJHAKO €CTh
HC6OHI)I_HI/IC HETOYHOCTH B HU3JIOKECHHWHN HCKOTOPBIX BOITPOCOB.
3arpyausercs B (QOPMYIMpOBAaHMM  KBAIM(HUIUPOBAHHBIX
BBIBOJZIOB M 00OOIIIEHUH

«3» ecnu TpeOOBaHMUS BBINOIHEHB! YACTHYHO — MBITAETCS 000CHOBATH CBOIO
TOYKY 3peHHs, OFHAKO ciabo apryMeHTHpYeT Hay4HBIE
HONOKEHMS, TPAKTHYECKH HE CIOCOOCH  CaMOCTOSTENIBHO
copMynupoBaTh BHIBOALI M OOOOILIEHHWS, HE BHIWUT CBS3b C
npodecCHOHAIBHON NeATeIbHOCTBIO

4. YyeOHO-MeTOAMYECKOEe M MAaTepHAJbHO-TEXHHYECKOe olOecneyeHHe THCHHMIINHBI
(MoayJis1)
4.1. JNeKTpPOHHbIE YUeOHbIe U3TaHUSA
1. Kowmmuccapos, 0. A. Tlpouecchl u anmapaTsl XUMHYEeCKOW TexHoyoruu. B 5 4. Yactp 1 :
yueOnuk mis By30B / FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Benrt ; mon penakmueit

10. A. KomuccapoBa. — 2-e¢ u3zg., nepepad. u non. — Mocksa : M3natensctBo HOpaiir,
2023. — 216 ¢. — (Boicmiee obpazoBanue). — ISBN 978-5-534-09099-4. — Tekct
anekTpoHHbd //  OOpazoBarenbHas mnatdopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/515341.
2. Kowmmuccapos, FO. A. Ilpoueccsl u anmaparsl XuMHueckoi TexHonoruu. B 5 4. Yacts 2 :
yuebnuk ans By3oB/ FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; mox penakiueit

10. A. KomuccapoBa. — 2-e uzn., nepepad. u nomn. — Mocksa : U3natensctBo HOpaiit,
2023. — 227 c.— (Boicmiee obpazoBanue). — ISBN 978-5-534-09101-4. — Tekct
aNeKTpoHHBIH  //  OOpasoBarenbHas 1uargpopma  FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/515481.

3. Komuccapos, 0. A. Ilponecchl u anmaparsl XUMH4eckoi TexHosoruu. B 5 4. Yacts 3 :
yueOnuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; nmox penakuueit
1O. A. KomuccapoBa. — 2-e uzn., nepepad. u nomn. — Mocksa : MznatensctBo HOpaiiT,
2023. — 246 c. — (Broicmiee obpazoBanme). — ISBN 978-5-534-09102-1. — Tekcr
aNeKTpoHHBIH  // OOpasoBarenbHas 1uargpopma FOpaidt  [caiit]. — URL:
https://urait.ru/bcode/515482.

4. Kowmuccapos, 0. A. Tlpomecch u ammapatbl XuMU4ecKol TexHosoruu. B 5 4. Yacts 4 :
yuebHuk ans By3oB/ FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; moa pemakiueit
10. A. KomuccapoBa. — 2-e u3n., nepepad. u mom. — Mocksa : U3gatensctBo HOpaiit,
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2023. — 323 ¢c. — (Beicmee obpazosanue). — ISBN 978-5-534-09103-8. — Tekcr
anektpoHHbId //  OOpaszoBarenbHass 1uiarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515900.

5. Kommuccapos, 0. A. Tlpoueccel u anmaparbl XuMU4Yeckor Texnojorud. B 5 1. Yactp 5 :
yuebnuk ans By3oB / FO. A. Komuccapos, JI. C. I'opaees, /. I1. Bent ; moa pemakimueit
10. A. KomuccapoBa. — 2-e u3n., nepepad. u momn. — Mocksa : U3narensctBo HOpaiit,
2023. — 208 c. — (Boicmee obOpazomanue). — ISBN 978-5-534-09104-5. — Tekcr
anektpoHHbd  //  OOpaszoBarenbHas miatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/515901.

6. CucTeMHBIN aHAJIN3 ITPOIIECCOB U aNNIapaTOB XMMHYECKON TEXHOJIOTUH : y4eOHOe mocoone
s By3oB / O. JI. UBanumna, E. C. Uepnskosa, H. C. bemmuckas, E. H. UBamkuna, — 2-

e m3a. — MockBa: WM3marensctBo FOpaiit, 2022 ; Tomck: W3a-Bo Tomckoro
MOJIMTEXHUYECKOTO YHUBepcuTera. — 114 ¢. — (Bricmiee oopazosanne). — ISBN 978-5-
534-11830-8 (MznmatenbcrBo HOpaiiT). — ISBN 978-5-4387-0787-5 (U3n-Bo Tomckoro
MOJIMTEXHUYECKOTO YHUBEpcUTeTa). — TekcT : 3iekTpoHHBIH // OOpa3zoBaTenbHas

mwiargopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/495870.
7. Wrnarenkos, B. . TeopeTnueckne 0CHOBBI XUMHUYECKOM TEXHOJIOTHUH : yueOHOE Iocodue

Uil cpemHero mpodeccnoHambHOTO oOpazoBanusi / B. U. UrHaTteHKkoB. — 2-¢ W31, —
MockBa :  UsmarenbctBo  FOpaiir, 2023.—  195c¢c.—  (IIpodeccrnonansHoe
oOpazoBanme). —  ISBN 978-5-534-10570-4. —  TekcTt : DOJEKTpOHHBIA  //

OopazosarenbHas iatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/517961.
4.2. DieKTpoHHBbIE 00pa3oBaTebHbIE PeCyPChl
1. DnextponHas 6uGnHoTeuHas cuctema «BC FOPAWIT» Biblio-online.ru (95C «Opaiit»)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnektpoHHo-Oubmmoreunas cucrema ZNANIUM [Onexkrponusnii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas 6ubauoTedyHas cucteMa «KoHCynbTaHT CTyfeHTay [ DNeKTPOHHBINA pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumbOnuoteka [OnektpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponnas oubnuorexka «KubepJlenunka» [Dnekrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. HMudopmanuonnas cucrema «EauHoe OKHO JocTyma K 0Opa3oBaTelbHBIM PECypcam»
[Dnexrponnbrit pecypc]. — URL: http://window.edu.ru/.
7. ®denepanbHbIi IEHTP HWHOOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB [ DJICKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NpodeccHOHAIBbHbIE 0a3bl JAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE
CUCTEMBI
OOyyaromumcest oOecriedeH JIOCTyn (yOQJEHHBIM JOCTYN) K HHXKE CIEAYIOUUM
COBPEMEHHBIM PO eCCHOHATBHBIM 0a3aM TaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM:
1. CnoBapu wu o»HOMKIONEAMH Ha AxaaeMmuke [Dnekrtponnslii pecypc]. — URL:
http://dic.academic.ru.
2. Cuctema undopmaroHHO-TIpaBoBoOro obecnedenHus «I apant» [ DIEKTPOHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.
4.4. KoMIUIEKT JIMUEH3HOHHOTO0 M CBOOOJAHO PACHpPOCTPAHSEMOr0 MNPOrpaMMHOIO
olecrneyeHusi, B TOM YHCJIe 0T€4eCTBEHHOT0 MPOM3BO/ICTBA
1. Jlunen3uoHHOE MporpaMMHOe oOecrieueHure: onepanuonnHas cucrema Microsoft Windows,
nakeT o(pucHbIX npuioxenuit Microsoft Office.
2. CB00OIHO pacmpocTpaHsIeMoe MPOrpaMMHOE oOecTieueHIe: CBOOOTHBIEC TTAaKEThI O(PUCHBIX
npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHOe oOecriedeHre OTEYECTBEHHOTO TPOM3BOJICTBA: CIIPABOYHO-TIPABOBAS
cucrema «lapanT» (DneKTpoHHBIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHTY),
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

obpasoBatenbHas mnatpopma FOPAUT (Dnekrponnas Guémmoreunas cucrema «IBC

FOPAMT» Biblio-online.ru (3BC «Opaiit»)), >1EKTPOHHO-GHOIHOTEUHAs CHCTeMa

ZNANIUM, snextponnas 6ubnmnoreunas cuctema «KOHCYIbTaHT CTyICHTay.
4.5. O0opynoBaHMe M TeXHUYECKHE CPeICTBA 00yUeHHUs

Jns peanuzanuy  TUCHMIUIMHBI (MOJYNS) HCIONB3YIOTCS Y4YeOHbIE ayaUTOPHH IS
MpoBeACHUST y4eOHBIX 3aHATHH, KOTOPHIE OCHANICHBI OOOPYJIOBAaHHEM W TEXHUYECKUMHU
cpeacTBaMu OOy4eHUs, U TOMEUICHUS U CaMOCTOSITEIbHON paboThl 00yJaromuxcs, KOTOpbIe
OCHAILEHbl KOMITBIOTEPHON TEXHUKOU C BO3MOKHOCTHIO MOJAKIIOYEHHS K ceTh «MHTepHeT» u
o0ecreveHbl JIOCTYIIOM B JJICKTPOHHYI0 HWH(OpMAaMOHHO-00pa3zoBaTenbHylo cpeny PXTY
uM. JI.W. Menneneesa. [lomyckaercst 3aMeHa 000py/I0BaHMs €T0 BUPTYaJbHBIMU aHAJIOTAMU.

HaumeHoBaHue y4eOHBIX Ay UTOPHIl IS OcHaleHHOCTh YYeOHBIX AyAUTOPHIl JIsI IPOBeIeHUS
NMpoBeAeHUus1 YUeOHbIX 3aHSATUHI 1 YueOHbIX 3aHSAATHI U MOMeIIeHUIi IJIs1 CAaMOCTOSITe/ILHOM
MoOMeIeHUH JJIsl CAMOCTOATEIbLHOI padoTsl 060pyI0BAHMEM M TEXHUYECKUMU CPeACTBAMHU
padoTer* o0y4yeHust
Y4ebHbIC  aymuTOpMHM Ui TPOBEACHHS | YueOHas aymuTopHs YKOMIUICKTOBaHA CICIIHATH3HUPOBAHHON
YyUeOHBIX 3aHATHI MeOeNbI0, OTBEUAIONIeH BCEM YCTAHOBJICHHBIM HOPMaM U

TpeOOoBaHUsIM, 00OpYJOBAaHHEM WM TEXHUYECKMMHU CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYIBTUMEANHHOE 000pYAOBaHNE).
[TomerieHue U1 CAMOCTOSITEIBHON PaOOTHI [TomenieHne  OcHalIEHO  KOMIBIOTEPHOM  TEXHMKOM  C
BO3MOXKHOCTBIO ~MOAKIIOYeHusT Kk cern «VHTepHeT™» u
obecrieyeHneM JOCTyNMa B DIEKTPOHHYIO HWH(OPMAaIHMOHHO-
obpazoBatenbHyo cpeny PXTY wum. JI.LU. MenneneeBa u k
3BC.

* Homep KOHKpETHOW ayAWMTOpUH yKa3aH B INpHKaze 00 ayAuTopHOM (OHJE, paclucaHUU Y4eOHBIX 3aHATHH M
pacIcaHuy MPOMEXYTOUHOW aTTeCTAIIUH.
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