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[To qucuunnuHe

b1.B.04 OcCHOBHbIE NTPOUECCHI U anmnaparsbl

XUMUYECKHUX TEXHOJIOTHH

Hanpasﬂelme MMoArOTOBKH

18.03.02 DHepro- 1 pecypcocOeperatotme
MpouUecchbl B XUMUYECKOH TeXHOJIOrHH,
He(PTeXUMHUHU U OUOTEXHOJIOTHH

[ Ipoduns/nporpamma MauuHbl ¥ annapaTtbl XHMHYECKHX
B MIPOH3BOJICTB |
KBannduxauus BblnycKHHKa OakasaBp
®opma o0yyeHus i 0YHas / 04HO-3a04Has
dakynbTeT MEXaHUYeCKHii
Kadeapa-pazpadboTuuk padouei [IpouieccoB 1 annapatoB XMMHYECKHX
nporpamMmbl TEXHOJIOTH i

Kypc, cemecTp

3 kypc, 6 cemecTp/4 Kypc, 7 cemecTp

Yacbl 3ayeTHble eAMHHIIbI
Jlekuiu 18/9 0,5/0,25
[IpakTHYeckue 3aHATHS 18/9 0,5/0,25
JlabopaTophble 3aHsATHS 18/9 0,5/0,25
KoHTposib camocTosiTebHOH padoThl 36/36 1,0/1,0
CamocTosTesnibHas padoTa 27/54 0,75/1,5
®Dopma arrecTalHu (4ackl Ha KOHTPOJIb) | | Ok3,27/27 0,75/0,75 ]
Beero - B - 144 40

Huxuekamck, 2023 r.



Pabouas nporpamma cocTtaBieHa ¢ y4yeToM  TpeboBanuil  PenepanbHOro
rocyjlé CTBEHHOI'O 00pa30BaTeILHOIO CTaH/1apTa BhICIIEro 00pa3oBaHus

(Ne 923 o1 07.08.2020) no nanpasiienuto 18.03.02 Duepro- 1 pecypcocOeperaroime
poNecchl B XUMHYECKOH TEXHOJOTMM, HEePTeXUMHM H OHOTEXHOJOIHH, Ha
ocHOBaHHHM yueOHoro nnaHa 2023 roaa Hadopa oOy4aronmuxcs.

PazpaboTyuk nporpammel:

JoueHT Kageapst [TAXT JI.H.Jlatbinos

Pabouas npornamma naccMoTpena v ogobpeHna Ha 3acenanuu kadeapol  [TAXT,
MPOTOKOJ OT _ 200 o Ne

3aB. Kadeapoit JI.H.Jlatbinos
COI'JTACOBAHO

[Tporokon 3acemanus ¢ reapsl MAXIIL, peannsyroreii nojAroTroBKy OCHOBHOM
00pazoBaTeNIbHOH NPOrpaMMbI 2( r. No

3aB. Kadeapoi N.H Mapsiuies



1. Ilenu oceoenusn oucuuniunvl

LensmMmu ocBoeHMs] JTUCUUIUIMHBL ~ «OCHOBHBIE MPOLECCHl W  amnmaparthbl
xumuueckux TexHosoruin» (OITAXT) apnstorcs hopMupoBaHUE 3HAHUM:

- 00 OCHOBHBIX MOHSTHUSAX M OMNPEACIICHUSIX TUCHUIUIMHBI «OCHOBHBIE
MIPOIIECCHI U anmapaThl XUMHUYECKUX TEXHOJIOTUIY (TEPMUHOJIOTHUS TUCHUILINHBI);

- 0 (pu3MUecKON CYIIHOCTH, HA3HAYCHUHM W OOJIACTAX MPUMEHEHUS] OCHOBHBIX
MPOLIECCOB XUMUYECKOW TEXHOJIOTUH;

- 00 00MMX 3aKOHOMEPHOCTSIX MPOTEKAHUS TUIPOMEXAHUYECKUX, TETUIOBBIX U
MacCOOOMEHHBIX, MEXaHUYECKUX TTPOIIECCOB.

2. Mecmo Oucuyunaunvt (MoOyas) 6 cmpyKkmype o00pazoeameibHol
npozpammol

Hucrunmaa «OCHOBHBIE TPOIIECCHl M allllapaThl XUMUYECKUX TEXHOJOTUI»
otHocuTca K 0azoBoit wactu OIl u opmupyer y GakamaBpoB MO HampaBiIECHUIO
noaroroBku 18.03.02 «BDHepro- u pecypcocoeperaromme MpOLIECCHl B
XUMHYECKON TEXHOJOTUH, HEPTEXUMUU U OMOTEXHOJIOTUN» HAOOp 3HAHUM, YMEHUH,
HaBBIKOB M KOMIICTCHIIUN, HEOOXOIMMBIX [JI1 BBIMOJHEHHUS MPOU3BOJACTBEHHO-
TEXHOJIOTUYECKOM, IKCIIEPUMEHTAILHO-UCCIIEIOBATEILCKON M PacUeTHO-ITPOCKTHOM
JIEATEIIbHOCTH.

JIns ycnenrHoro oCBOEHUS TUCHMIUTMHBI «OCHOBHBIE MPOIECCHl U allapaThbl
XUMHUUYECKUX TEXHOJOTUi» OakanaBp Mo HampapjieHuio moarotoBku  18.03.02. «

DHepro- u pecypcocOeperarorniue MPOIECChl B XHMMHYECKOM TEXHOJIOTHH,
HepTeXUMUM U OMOTEXHOJIOTHW» JOJDKEH OCBOMTH MaTepHaj IPEAIIeCTBYIOIINX
JACIIATLINH:

b1.0.12 Maremartuka;

b1.0.13 duzuka;

b1.0.18 WuxenepHas 1 KOMIbIOTEpHas rpaduka;

b1.0.28 Mexannka JXKUIKOCTH U ra3a.

Jucuunnraa «OCHOBHBIE MPOLIECCH U allapaTbl XUMUYECKUX TEXHOJIOTHUI)
ABJISIETCA ~ TPEAIISCTBYIONIEM W HeoOXoAuMa IS YCHEUIHOTO  YCBOCHUS
MOCHEAYIOIINX TUCIUIUINH:

b1.0.32 NHTeHcudukanus TemioMaccooOMEHHBIX MPOLIECCOB;

b1.B.10 Mammssl 1 anmapaTsl XUMAYECKUX TPOU3BOJICTB.

3HaHUs, MOJYyYECHHbIE NPU HU3YUYCHUU TUCHUILTMHBI «OCHOBHBIE MPOLIECCHl U
anmnaparbl XUMUYECKUX TEXHOJOTUI» MOTYT ObITh MCIOJIb30BAaHbI TPU MPOXOKICHUH
NpakTUK  (MPOM3BOACTBEHHOM, MNPEJIUILIOMHOM) U BBINOJHEHUU BBITYCKHBIX
KBaJIM(UKAIIMOHHBIX pabOT Mo HampaBiieHUi0 moArotoBku 18.03.02. « DHepro- u

pecypcocbeperatomue POLIECCHl B XUMUYECKON TEXHOJOTUHU, HePTEXUMUU U
OMOTEXHOJIOTUM.
3. Komnemenyuu u unouxamopovt O0ocCmudiceHus KomMnemeHuuu

odyuarowezoca, popmupyemoie ¢ pezyiomame 0C60€HUA OUCUUNIUHDL

[1IK-4 - CnocoOeH pa3pabaThiBaTh M MJIAHUPOBATh BHEJIPEHUE HOBOW TEXHUKH
Y MIEPEIOBOM TEXHOJIOTUU

[1K-4.1. 3naer metoasl ompeaeneHusi 3PGEKTUBHOCTH BHEAPEHHUS HOBOM
TEXHUKHU U TEXHOJOTHH, PAIlHOHATN3ATOPCKUX MPEATIOKEHUN U NU300peTeHUN

[1K-4.2. YmMmeer pa3pabaThiBaTh METOAMYECKHE M HOPMATHUBHBIE MaTepHabl,



TEXHUYECKYIO JOKYMEHTALMIO Ha HOBYIO TEXHUKY U MEPETOBYIO TEXHOJIOTHIO
[1K-4.3. Brnangeer HaBbiKaMu pa3pabOTKU W peau3allvy IJIaHOB BHEAPEHUS
HOBOM TEXHUKM M TEXHOJOTHUU, TWPOBEICHUS OPraHU3alMOHHO-TEXHUYECKUX
MEPOTPUATHIA, OITBITHO-KOHCTPYKTOPCKHUX paboT
B pe3ynivmame oceoenusn oucyuniaunvl 00yuarOmuiica 00axHcen:

3HATh:

a) TEOPETHUUYECKUE OCHOBBI MPOIIECCOB XUMUYECKONW TEXHOJIOTHH, 3aKOHBI, UX
ONHUCHIBAIONINE, (U3NYECKYI0  CYIIHOCTh  MPOIECCOB, CXEMbl  YCTaHOBOK;
KOHCTPYKIIMM PACHpOCTPAHEHHBIX M MEPCHEKTHUBHBIX alnapaToB W MPUHLMIBI UX
paboTHl; METOJMKH pacueTa MPOIECCOB U almapaToB, B TOM YHCIIE, C IPUMEHEHHEM
KOMITBIOTEPOB;

0) TPUHIMIBI MOJEIUPOBAHUS W MACIITA0OHOTO TEepexoja, MPaBUIHLHOTO
BBIOOpa amnmapaToB W MaIlMH 10 CIPAaBOYHHUKAM M KarajoraM H CIHOCOOBI HX
MHTEHCU(DUKAIUY;

B) COBpPEMEHHBIC JOCTH)KCHUS HAYKH W TEXHUKH B OOJACTH XHUMHYECKOH
TEXHOJIOTHH;

I') COBPEMEHHBIE CPEICTBAa BBIUMUCIUTEIbHOW TEXHUKH, KOMMYHHKAIMH U
CBSI3H;

1) METO/IbI UCCIIEI0BAHMM, MIPOEKTUPOBAHHUS U MPOBEACHUS
AKCIIEPUMEHTAIBHBIX PadoT.
yMeTh:

1) mnpaBWIBHO TNPUMEHSTH TEOPETUUECKHE 3HAHUS TMPU  PEIICHUU
KOHKPETHBIX 3a/1a4 000CHOBAHHOTO BBIOOpA:

a) CXeMbl MMPOBEACHUSI TTPOIIECCOB;

0) KOHCTPYKIIMH aIapaToB JJIsi IPOBEICHHUS ONPECIICHHBIX MPOIECCOB;

B) IapaMeTpOB paboOUYMX PEKUMOB anlapaToB U MAIWH;

2)  camMOCTOATEIBHO MPOBOAMTH PACUETHI AIapPaTOB;

3)  caMmocTosTENbHO pabOTaTh HaA MCCIEIOBATENbCKUX JIaDOPATOPHBIX
YCTaHOBKax, 00padaThIBaTh 3KCIIEPUMEHTANBHBIE TaHHBIE, TOJIYy4aTh SMIUPHUECKHUE
3aBUCUMOCTH, aHAJIM3UPOBATh PACUETHBIE METO/IUKHU;

4) pemiate 3agauu Mo pas3nuyHbiM pasgenaMm aucuuiuinHbl OITAXT u
COCTaBJISITh TEIJIOBOM M MaTepUAIbHBIN OalaHC pa3IMYHbIX allapaToB;

5) onpenensaTh (PU3UKO-XUMHUYCCKUE W TEIIO(PU3NYECKHE BEITHYUHBI 10
TabauIaM 1 HOMOTpaMMaw;

6) OPOEKTUPOBATh THUIIOBBIE TIPOIECCHl M  ammaparhbl, IOJIb30BaATHCS
TexHudeckoil ammaparypod u ['OCTamu, HOpMaisiMU, BBINOJHSATH TEXHUYECKYIO
nokymeHTaiuio B coorBetctBuu ¢ ECKJI;

7)  TPOEKTUPOBATH HOBBIE TEXHOJOTUYECKHUE CXEMBI;

8)  aHaIM3MpOBaTh u OIICHUBATh aIbTEepHATUBHbBIC BapUaHThI
TEXHOJIOTHYECKOW CXEMBI U OTAEIIbHBIX Y3JIOB;

9) MozenupoBaTh M ONTHUMH3UPOBATh IPOU3BOJCTBEHHBIE YCTAaHOBKH M
TEXHOJIOTHYECKHUE CXEMBI;

10) paccuuThIBaTh 3KOHOMHUYECKYIO 3(P(EKTUBHOCTh TEXHOJOTHUYECKHUX
IIPOLIECCOB.



4. Cmpykmypa u cooeprycanue OUCUUNTUHDBL

annapamol XuMU4eCKux mexHoaozuil»
OO6mast TpyJI0E€MKOCTh JUCHMIUIMHBI COCTaBIsAeT 4_3a4yeTHbIC €IUHMIIbI, 144

«OcHoeHble npoueccol u

gaca.
Ne Pa3znen Bunast yue6HOM Onenovnsle
I JTUCIUTIIINHBI a paboTsI (B yacax) CpeJICTBa IS
/n § Jlexun [Ipaktuu | JlaGopato KCP CPC TIPOBENCHIT .
= CCKIE pHBIE MIPOMEKYTOUHON
© 3aHATHA paboThI aTTeCTalluy 1o
paznenam
1 | TeopeTuaeckue OrtyeT Mo
OCHOBBI J1a00paTOPHBIM
IpPOLIECCOB 2/1 2/1 2/1 4/4 3/6 paborawm,
XUMUYIECKOMN pacdeTHas pabora,
TEXHOJIOTHH 9K3aMEHAaIOHHBIE
2 | 'mnpomexannuec OueTHI
KHE TPOIECChl | | 6/ 4/2 4/2 4/2 8/8 6/12
anmnaparsbl 7
3 | TenmmoBsIe
MPOLIECCHI u 6/3 6/3 6/3 12/12 9/18
anmaparsl
4 | MaccooOMeHHbBIC
MIPOIIECCHI u 6/3 6/3 6/3 12/12 9/18
anmaparsl
UTOI'O 18/9 18/9 18/9 36/36 27/54
®dopma aTTecTanuu | 9K3,27/9k3, 27

5. Codepofcanue JIEKUUOHHDbIX 3aHAMUU no memam C

YKa3aHHuEM

dbopMHUpYyEMBbIX KOMIIETEHIIUA U UCIOJIb3yeMbIX WHHOBALIMOHHBIX 00pa30BaTENbHBIX

TEXHOJIOTUH.
Nunuka
Tema TOPBI
Ne Pasnen JIEKIIUOHH JOCTHXK
JuctuIuine | Yacsl Kpatkoe coaepxanue
n/m o oro EHUA
3aHATHUA KOMIIET
CHIMU
1 TeopeTuue Teopernu | OCHOBHBIC IOHATHS: CHCTEMA M OKpYKaroIias cpena, [1IK-4.1,
CKHE e-CKue Pa3HOBHUJIHOCTH CUCTEM, IAPaMETPhI CUCTEMBL. [1K-4.2,
OCHOBBI OCHOBBI Cy6ctannuu. [Totoku cydcranunii. MexaHU3MBI [1K-4.3
HPOLIECCOB mpoLecco | mepeHoca CyOcTaHIMH. Y paBHEHHS IIepeHoca
XHUMUYECKO B cyOcTaHIuH.
i XMMUYECK | 3aKOHBI COXPaHEHHS: 3aKOHBI COXPAHEHUS MacCHhl,
TEXHOJIOT'H oM UMILyJIbCA U DHEPTUH, UX MaTeMaTH4ecKas 3aIKch B
u TEXHOJIOT | MHTErpajibHOW U JIOKAJIBbHOM (popmax.
2/1 un VYpaBHeHus Macco- u Temootaau. Koaddunuentst
Macco- U TEIUIOOTAa4M, AaHAJIOTUSI 3THX IPOLIECCOB.
VYpaBHEHHS Macco- U TEILIONEepeaayun, OlpeaesiCHUe
COOTBETCTBYIOIIMX KO(PPHUINEHTOB.
MatemaTndyeckoe MOJICIUPOBAHUE, ETO OCHOBHBIE
stansl. uzndeckoe MonenupoBanue. OCHOBBI TEOPUU
nono6ust. KoHcTaHTEI M MHBapUAHTHI (CUMIUIEKCH U
kputepun) nonodus. [logodue ruapoMexaHuuecKux,
TEIUIOBBIX U MaCCOOOMEHHBIX IIPOLIECCOB.




KputepuanbHbie ypaBHEHUSI.

CTpyKTypa OTOKa B HJICATEHBIX MOJIEIISX (MIeaTbHOTO
BBITECHEHUS U UACATLHOTO cMerieHus ). CTpyKTypa
MOTOKA B PeajbHBIX CUCTeMax. Slueeunas u
nudGy3roHHAS MOCITH.

T'mapomexa
HUYECKHE
MIPOLIECCHI
U anmapaTsl

4/2

I'mapome
XaHWYECK
ue
MIPOIIECCHI
u
anmapaTsl

XapaKkTepUCTHKA HEOJAHOPOIHBIX CUCTEM U CIIOCOO0B X
obpazoBanus u pasnencaus. OCHOBHBIE CITOCOOBI
pa3aeseHus HEOAHOPOAHBIX CUCTEM U UX
9KOJIOTMUECKOE 3HAUCHHUE.

I'paBurtanuonsoe ocaxneHue. CKOpoOCTh OCaXKACHUSL.
KoHcTpykInn 0TCTOMHUKOB U UX pacyer.
LentpobexHoe ocaxxaenue. OcagureabHOE
IeHTpUGyTUPOBAHUE M MIUKJIOHHEIH poriecc. dakTop
paszenenus. Knaccudpukanms nearpudyr.
Konctpykumu ocagutenbHbIX HEHTPU(PYT U HUKIOHOB U
WX pacuer.

@unbTpoOBaHUE CYCIIEH3UI O] ACHCTBUEM Nepernana
naBieHUH. PexxuMbl 1 BUIBI QUIIBTPOBAHUSI.
Cxumaemble U HeCkMMaeMble ocaki. OCHOBHOE
middepeHmanbHoe ypaBHeHue QuibTpoBanus. Ctaauu
¢upTpoBanus. PUIBTPOBATIBHBIC IEPETOPOIKH.
Knaccudukanus u KOHCTpYKUIUHU (PUIBTPOB U UX pacyerT.
dunpTpoBaHUe B IICHTPOOEIKHOM TOJIE
(¢punbTpoBanbHOE NeHTpHbyrHpoBanue). KoHCTpyKIMu
GUIBTPYIOMUX HEHTPU(YT U UX pacyer.
OnexTpoocaxaeHue razos3secer . Koncrpykuuu
3NeKTpoocaauTenel (TpyOdaThlii M MIaCTHHYATHIN).
Mokpslii c11oco0 Ta3009HCTKH (MOKpOE
nelIeynaBIuBanue). KoHCTpyKIMu MOKpBIX
MIBUICYJIOBHUTENIEH (TapeabuaThlii, HACAOUYHBIN H T.11.).
Bri6op anmapata 1Jis pazaenenns HeOHOPOJHBIX
CHCTEM.

[1K-4.1,
[1K-4.2,
[1K-4.3

Temnosnie
TIPOIIECCHI
U anmapaTsl

6/3

TemoBel
e
MPOIIECCHI
a
amnmapaTsl

I'peromue TeronocuTenu. HarpeBanve BoTHBIM
MapoM | Mapamu OPraHMYECKUX TETUIOHOCUTEIEH.
Harpesanue Bojjol, OpraHU4eCKUMHU, HOHHBIMU U
KUJIKOMETALTMYESCKAMU TETTIOHOCHTEIISIMH.
HarpeBanue TONOYHBIME razaMu M SIEKTPUIECKIM
TokoM. OxJaxkaaromiue TerioHocuTeny. Oxmaxaenne
BOJIOH M BO3TyxoM. OXJIaXIeHUE JIbJOM, HCTIAPCHUEM
HU3KOKUITAIIINUX )KHJIKOCTeﬁ " XJ1agoareHTaMHu.
TermtooOmeHHas annapatypa. Kinaccudukarus
TEII000MEHHBIX anmapatoB. KoHcTpykiuu
PEKyIepaTUBHBIX TEIUIOOOMEHHHUKOB (KOXKYXOTPYOHBIX,
IBYXTpyOUaThIX U T.1.). KOHCTpYKIMM CMECUTENBHBIX U
PETreHepaTUBHBIX TEINIOOOMEHHUKOB. MeToinka
pacdera TerI000MEeHHUKA.

Crioco0n! BeimapuBanus. Kinaccudukarys u
KOHCTPYKITUH BBITIAPHBIX ammapaTtoB. CXeMbl
MHOTOKOPITYCHBIX BBIITAPHBIX YCTAHOBOK.
MarepuallbHBIN U TETUTOBOW OajaHCHI BRITTAPHON
yctaHoBKH. Temmeparypasie morepu. CriocoObt
pacnpezieNieHus OJIe3HON pa3HOCTH TEMIEPaTyp 10
KopmycaMm. MeTouka pacyeTa MHOTOKOPITYCHOM
BBIIMTAPHON YCTAHOBKH.

[IK-4.1,
[1K-4.2,
[1K-4.3

MaccoobOme
HHEBIE
TIPOIIECCHI

6/3

Maccoo0
MEH

@da3oBble paBHOBECHS. Y paBHEHU MaTEPUATBLHOTO
OanaHca, pabOYNX U PABHOBECHBIX JIMHUM.
Monudukanuu ypaBHeHHI Maccorepe1adui: OCHOBHOE

[1K-4.1,
[1K-4.2,
I1K-4.3




" anrapaTsbl

ypaBHEHHE Maccorepeaay, 00beMHbIe KOAPPUINEHTHI
MaccOOTAa4YHl U Maccolepeadu, YUCIIO 1 BHICOTA
SIUHUI] TIepeHoCca. AHAJIOTHS TEIIO- ¥ MacCOOOMeHa.
VYnpouiennsie Mogenn Mmaccootaaun. Knaccudukanus n
OCHOBBI pacueTa MacCOOOMEHHBIX allapaToB.
TexHonoruueckuit pacyeT anmnapaToB ¢ HEMPEPHIBHBIM
KOHTaKTOM (a3, TEOPETUIECKUE TAPEIIKH,

3¢ dexTHBHOCTS IO MepdpH, aHaATUTHIECKUH 1
rpadUUecKuil ciocoObl ONPECTICHUs YUCIIa TAPETIOK.

.Abcopb1

OO6mwme cBeneHUs, CXeMa yCTaHOBKH. PaBHOBecHe mpu
abcopOruu, 3akoH ['eHpu. [IpIMOTOK U TPOTHUBOTOK:
ypaBHEHHUE paOOYUX JTHHUN, MUHUMATBHBIN H
OTNITHMAJIBHBIN pacxon abcopoerTa. KoHcTpyKInu
abcopOepoB.

[leperonk
a

.O6mue cBenenus. PaBHoBecue B cucteme map —
JKUJIKOCTh, 3akoH Payis. IIpocrtas neperoHka,
HeperoHka ¢ aeduermManuei, CxeMbl YCTaHOBOK.
Pextudukanus. CxeMbl yCTaHOBOK HETIPEPBIBHOW 1
nepuoguueckor pektudukaunu. HenpepriBHas
OuHapHas peKTU(UKALUA: MaTepHaIbHBIA OaaHc,
JOMyHIeHus1, paboune TMHUH, MUHUMAIbHOE H
ONTHUMajbHOE (DJIETMOBBIC YMCIIA, TEIIOBOM OaaHc.
Oco0EeHHOCTH MEPUOTUUECKON PEKTH(PHUKAIINH.
PexTndukanms MHOrOKOMITOHEHTHBIX CMECEH.
DKCTpaKkTUBHAS U a3e0TpoIHast pekTudukanus. CxeMsl
ycTaHoBOK. KOHCTpYKIINH peKTH(PHUKAMOHHBIX KOJIOHH.

DKCTpPaKIT
ust

O6mme ceenenns. CxeMa yCTaHOBKH, pABHOBECHE B
cHCTEME KHKOCTh — )KUAKOCTh. OTHOCTYIIeHYaTast
AKCTPAKIIHS, MATePUATBHEIN OaaHc, pabodast TUHHSL.
MHoroctyneHn4aras nepekpecTHasi U IPOTUBOTOYHAS
HETpephIBHAS SKCTPAKIHA. KOHCTPYKIINH KUIKOCTHBIX
AKCTPAKTOPOB. DKCTParupoBaHUE B CUCTEME TBEPIOE
TEJI0 — XHUJKOCTh, KHHETHKA MPOIleCcca, anmnapaTypHOe
odopMIICHHE.

Cymika

OO6mwme cBeneHNs, BUIBI CyIIKHU. [lapaMeTpsl BIaKHOTO
BO3/yXa, TUarpaMma COCTOSIHHS, U300pakeHre
nporieccoB. PaBHOBecue npu cymike, GopMBbI CBSI3U
BJIard ¢ MaTepuaioM. MatepuanbHbIi U TETTIOBOM
OanaHChI, TMHUS peabHO cymku. KnHeTnka nporecca.
Krnaccudukanms v KOHCTPYKITUY CYIIUJIOK.

AncopOrt
ust

Oo6mme cBenenus. PapHOBecHe MPH aacoOpPOIIHH.
Kunetnka nporiecca, CXeMbl M CTaJTUH MTpoIiecca
ancopoimu. Knaccudu

KaIsl M1 KOHCTPYKITNHU afcopoepoB. MoHOOOMEH

Kpucrann
u3arus

O6mme cBeneHus. PaBHOBECHE B CHCTEME KPHUCTAILT —
pactBop. Kuneruka nporecca. Koncrpykuuu
KPUCTAJUIH3aTOPOB.

MeMmOpan
HBIC
MPOIIECCH

O6mme ceenenus. Tunsl MeMOpaH. MexaHU3M U
KHHETHKa MeMOpaHHbBIX mporieccoB. KoHCTpyKImn
MEMOpaHHBIX aIaparoB.

6. Cooeporrcanue

[lenp mpakTHUECKHUX

npakmu4eckKux 3anam ui

3aHATUH - 3aKpeIvieHUEe TeOpEeTHUYECKHUX

nproOpeTEeHNE HaBBIKOB pacueTa MPOIECCOB U almmapaToB.

3HAHUM,




Ne Pa3nen Yacol TeMa NpakTU4eCcKOro 3aHATHS Nuaukaropsl
n/n JUCIHUTLIMHBI JOCTHKEHUS
KOMIIeTeHU NN
1 Teoperndeckue Teopernueckne ocHoBEI TporieccoB | [1K-4.1, ITK-4.2,
OCHOBEI  TIPOLIECCOB 21 XUMHUUYECKOH TEXHOIOTHU [1K-4.3
XUMHUYECKOM
TEXHOJIOTHH
2 I'mapomexanmdeckue I'mapomexanmdeckue mporeccsl u | [1K-4.1, [TK-4.2,
MIPOLIECCHI U aIllapaTsl 4/2 anmnaparsl [1K-4.3
3 TemnoBele  MPOIECCH TermnoBbIe IPOLIECCHl | aIapaTsl I1K-4.1, [1K-4.2,
1 anmapaThbl 6/3 I1K-4.3
4 MaccooOMeHHbIE MaccooOMeHHbIE TIPOIIECCHI n | I11IK-4.1, TIK-4.2,
MIPOIIECCHI M ammapaThl 6/3 armaparTsl 1IK-4.3

7. Codeporcanue 1a00pamopHbiX 3aHAMUIL
[lenp mpoBeneHus 1abOpPaTOPHBIX PpadoT - 3aKPETUICHNE TEOPETHUECKUX 3HAHUH,
pUOOpETEHNE HCCIIET0BATEIHCKUX HABBIKOB.

No | Pazpen Yacer HanmMenoBanwue 1abopaTopHO Nunukatopel
/T | AUCIUTUIMHBI paboThI JOCTHKCHUS
KOMIIETEHIUHA
1 Teopetuueckue OrnpeneneHre rUAPOCTaTUYECKOTO IIK-4.1,
OCHOBBI TIPOIIECCOB 21 JTaBIICHUS 11K-4.2,
XUMHYECKOH [1K-4.3
TEXHOJIOTHH
2 I'mnpomexanndeckue Onpenenenue pexuMa TeYeHU BOJIBI B [1K-4.1,
MIPOIIECCHI MAIHHAPUIECKON TpyOe I1K-4.2,
anmaparsl 4/2 OnbITHAS IEMOHCTpAIHS YPaBHEHUS I1K-4.3
bepnynnu
Omnpenesenue MoTepb Harmopa B MPSIMOM
TpyOe 1o IImHE TPpyOOIIpoBoOIa
3 TermoBbie MPOIECCHI Hccnenosanue nporiecca temtonepenaun | [1K-4.1,
Y ammapaThl 6/3 I1K-4.2,
I1K-4.3
4 MaccooOmeHHbIE Pextuduxanus [IK-4.1,
MIPOLIECCHI U 6/3 I1K-4.2,
anmapaTsl 11K-4.3
Bcee nabopatopHble  PabOThI MPOBOMAATCS B IOMEIICHUU Yy4eOHOU

nabopaTopuu Kageaphl C UCTIOIB30BAHUEM CIEIIMAIBHOIO 000PY1I0BaHMUS.

8. Camocmoamenvnas paboma 6axanaspa

TeMbl, BIHOCUMBIC Ha CAMOCTOSTEIBHYIO DopmHpyemb!
’ y Yacer ®opma CPC e
paboty
KOMIIETCHIINU
TToaroroBka K cgade OTUETOB IO [Moxrororka k madoparopuem | [1K-4.1,
71a00paTOpHBIM paboTaM 5/10 paboTtam 1 opopmiteHHE [1K-4.2,
OTYETOB [1K-4.3
BrimomHeHME pacueTHON paOoOThI Pabora c muTepaTtypoi. [IK-4.1,
6/12
BrinonHenue pacyueTos. 11K-4.2,




Odopmnenne nosicautensHon | 11K-4.3
3aIMCKH.

3 Kpartkuit uctopudaeckuii 3KCKypc(HCTOpHs CaMoCTOSTENBPHOE N3YICHHE [IK-4.1,
muctruHbl [TAXT). 3nadenue [TAXT B I1K-4.2,
pelLIeHny 3KOHOMUYECKHUX U 172 [1K-4.3
9KOJIOTHIECKUX TIPOOIIeM B
MTPOMBIIIIEHHOCTH.

4 I'padux Hukypanze. [IBmxenue CaMocTosTENBHOE N3yUYEHUE [IK-4.1,
JKHUJIKOCTU B KPYTJIBIX TpyOax. 172 [1K-4.2,
Oco0eHHOCTH TeUeHHsI rasa. I1K-4.3

5 TI'mapo- v MHEBMOTPAHCTIOPT. CaMoCTOSTENBPHOE N3YICHHE [IK-4.1,

172 [K-4.2,
I1K-4.3

6 OcHOBHOE YpaBHEHHUE IICHTPOOCIKHBIX CaMoCTOSTENBPHOE N3YICHHE [IK-4.1,
MaIliH Dijepa. 172 [1K-4.2,
Pabouas ¢popmyia Hamopa. [1K-4.3

7 CpaBHeHHE U 00J1aCTH IPUMEHEHHUS CaMocTosTENBHOE N3yUYEHUE [IK-4.1,
KOMITPECCOPOB PA3TMIHBIX THIIOB. 172 [1K-4.2,

11K-4.3

8 Pacxon sHeprum Ha repeMenMBaHue. CaMoCTOSTENBPHOE N3YICHHE [IK-4.1,
Pacuyer memranox. 172 I1K-4.2,

I1K-4.3

9 Pacder punsTpyromux neHTpUGYT. CaMoCTOSTENBPHOE N3YICHHE [IK-4.1,

12 [1K-4.2,

I1K-4.3

10 | TemooOMeH C TenaMH CI0XKHOU (POPMEI. CaMocTosTENBHOE N3yUYEHUE [IK-4.1,
12 [1K-4.2,

11K-4.3

11 PanmnanmoHHO-KOHBEKTUBHAS CamMocTosTeNbHOE U3YUYCHHE I1IK-4.1,
TEINIOOTAAYa. 172 I1K-4.2,

11K-4.3

12 | KOHCTpYKIIMH CMECUTEIBHBIX U CaMoCTOSTENPHOE N3YICHHE [IK-4.1,
pereHepaTUBHBIX TEINIOOOMEHHHUKOB. 172 [1K-4.2,

I1K-4.3

13 | Kiaccudukaiiys 1 KOHCTPYKIIUH CaMOoCTOSTENPHOE N3YICHHE [IK-4.1,
BBITIAPHBIX anmapaTtoB. CXeMbI [1K-4.2,
MHOT'OKOPITYCHBIX BBIIIAPHBIX YCTaHOBOK. [1K-4.3
Crioco0sI pacrpeieneHus MoJae3HOM 1/2
Pa3HOCTH TEMIIEpaTyp IO KOPITycaMm.

MeTtoanka pacuera MHOTOKOPITYCHON
BEITIAPHOW YCTAHOBKH.

14 [Teperonka ¢ geduiermanueii. CamocTosTeNbHOE U3YUYCHHE I1K-4.1,
Oco0EHHOCTH MEPHOIUUECKOM 172 I1K-4.2,
peKTH(UKALUH. [1K-4.3

15 | OkcTparupoBaHHE B CUCTEME TBEPIIOE CaMocTosTENBHOE N3yUYEHUE [IK-4.1,
TEJI0-)KUAKOCTh, KHHETHKA MpOoLIecca, 1/2 I1K-4.2,
arnmapaTrypHoe ohopMIICHHE. I1K-4.3

16 | PaBHOBecue npu amxcopbunu. Knnernka CaMoCTOSTENBPHOE N3YICHHE [IK-4.1,
MPOLIECCA, CXEMBI M CTaJUU IIpoliecca 12 I1K-4.2,
aacopOiuun. Knaccudukarms u I1K-4.3
KOHCTPYKITHH agcopbepor. loHOOOMEH.

17 | PaBHOBecHE B CHCTEME KPHCTAIII- CaMoCTOSTENBHOE N3YICHHE [IK-4.1,
pactBop. Kuneruka mporecca. 172 [1K-4.2,
KoHCTPpYKITMH KPUCTAILTA3aTOPOB. I1K-4.3

18 | Tumsr MmemOpaH. MexaHNU3M U KHHETHKA 12 CaMoCTOSTENPHOE N3YICHHE [1IK-4.1,
MeMOpaHHBIX IporieccoB. KoHCTpyKITnn I1K-4.2,




MeMOpaHHBIX anmnapaTos. [1K-4.3
19 | IloarotoBka K 9K3aMeHY. VYraybneHHoe nzyueHue [IK-4.1,
27127 TEOPETHUCCKOTO MaTepHaIa. [1K-4.2,
I1K-4.3
8.1 Konmpoas camocmosamenbnoil padonut
Ne Tembl, BLIHOCHUMBbIE HA Yacol ®opma KCP HNuaukaropsl
n/n CaMOCTOSITEJIbHYIO Pa0doTy JOCTUHIKEHU I
KOMIIETEHUMH
1 | [loaroToBka K caade OTYETOB MO 2/2 npuem Jaboparopusix | [1K-4.1,
J1a00paTOPHEIM paboTam paboT u TIpoBepKa [1K-4.2,
OTYETOB 11K-4.3
2 | BeimonHeHue pacyeTHOM paboThI 2/2 IpoBeEpKa [1IK-4.1,
tunosoro pacuera | 11K-4.2,
I1K-4.3

3 Kparkuii nCToprudecKuii 2/2 cobecenoBanne | [IK-4.1,
AKCKYpC(UCTOPHS JTUCITUTUTHHEI [1K-4.2,
[TAXT). 3uauenue [TAXT B [IK-4.3
pEIIeHNN S5KOHOMHYECKUX U
AKOJIOTHIECKUX MPOOIIEM B
MPOMBIIIJICHHOCTH.

4 I'padmk Hukypanse. J[Bmxenne 2/2 cobeceI0BaHNe [K-4.1,
KUIKOCTH B KPYTJIBIX TpyOax. [1K-4.2,
Oco0eHHOCTH TeUeHHS ra3a. 11K-4.3

5 'uapo- ¥ MHEBMOTPAHCIIOPT. 2/2 cobecemoBaHme IK-4.1,

[K-4.2,
I1K-4.3

6 OCHOBHOE ypaBHEHHUE 2/2 cobeceoBaHue IK-4.1,
LEHTPOOCKHBIX MAIIUH Diepa. [1K-4.2,
Pabouas ¢popmyia Hamopa. [1K-4.3

7 CpaBHeHHE U 00J1aCTH PUMCHEHHUS 2/2 cobeceoBanme [IK-4.1,
KOMITPECCOPOB PA3TUIHBIX THIIOB. [1K-4.2,

I1K-4.3

8 Pacxo/1 9HEPI'UH Ha TIEPEMEIIUBAHHE. 2/2 cobecenoBanme IK-4.1,
PacueT memaiok. I1K-4.2,

11K-4.3

9 Pacuer QuibTpyromux neHTpudyr. 2/2 cobeceoBaHue [IK-4.1,

[K-4.2,
I1K-4.3

10 | TerooOMeH ¢ TeIaMH CIIOKHOM 2/2 cobeceoBaHue [IK-4.1,

(hopMmEL [1K-4.2,
I1K-4.3

11 | PanuanMoHHO-KOHBEKTHBHAS 2/2 cobeceoBaHue I1K-4.1,
TEIUIO0T/IaYa. [1K-4.2,

11K-4.3

12 | KOoHCTpYKIMH CMECUTENBHBIX U 2/2 cobeceoBanme [IK-4.1,
pereHepaTuBHBIX TEINIOOOMEHHUKOB. [1K-4.2,

I1K-4.3

13 | Knaccudukaius ¥ KOHCTPYKIUH 2/2 cobeceoBaHue [1IK-4.1,
BBIMIAPHBIX anmapaTtoB. CXeMsl [1K-4.2,
MHOT'OKOPITyCHBIX BBIITAPHBIX [1K-4.3

ycTaHOBOK. CITOCOOBI
pacmpezeneHus MoJIe3HON pa3HOCTH
TeMIIepaTyp Mo KopIrycam.
MerToiMka pacyeTa MHOTOKOPITYCHOM




BBINIAPHOI YCTaHOBKHU.

14 | Ileperonka c nedermaruei. 2/2 cobecenoBanme [1K-4.1,
Oco0EHHOCTH TIEPHOTUICCKOM [1K-4.2,
peKkTH(UKALNH. [1K-4.3

15 | DKCTparupoBaHUE B CHCTEME 2/2 cobecenoBanne | [IK-4.1,
TBEPAOE TENO-)KUAKOCTh, KHHETUKA I11IK-4.2,
rporiecca, anmapaTypHoe [1K-4.3
odopmIieHueE.

16 | PaBHOBecue mpu agcopouuy. 2/2 cobeceroBaHNe [K-4.1,
Kunetuxka nmpouecca, cxembl 1 I1K-4.2,
CTaJuH IpoIiecca aIcopOITuu. [1K-4.3

Kraccupukanus 1 KOHCTPYKIHN
agcopbepoB. MoHoOOMEH.

17 | PaBHOBecHe B cHCTEME KPHUCTAILI- 2/2 cobeceoBaHue [1IK-4.1,
pactBop. Kunernka nporiecca. [1K-4.2,
KoHcTpyKImm KprucTanan3aTopos. [1K-4.3

18 | Tumnbl MeMOpaH. MexaHusM u 2/2 cobecenoanne | IIK-4.1,
KHHETHKA MEMOPAHHBIX MPOIIECCOB. [1K-4.2,
KoHcTpyKImnn MeMOpaHHBIX [1K-4.3
anmnapaTos.

9. Hcnonv3oseanue peitmunzo60ii cucmemsvl OYeHKU 3HAHUIL.

PeiiTuHroBOasi CUCTEMbI OLIEHKM 3HAHMA OOYy4YaromMUXCs MPOU3BOJUTCS Ha
ocHoBaHuM «llonmoxkeHust o OaUILHO-PEUTUHTOBOM CHCTEME OIEHKE 3HAHHU
CTYJIEHTOB U 00€CIeueHNs KayecTBa yueOHOTO Tporiecca» (YTBEPKICHO peleHueM
YMK Vuenoro cosera ®I'bOY BIIO «KHUTY», nporokon Nel2 ot 24 oktalps
2011r.).

PelitunroBas  omnenka ¢opMupyeTcss Ha  OCHOBaHMM  TEKYIIET0 H
MPOMEKYTOUYHOT'O KOHTPOJIS.

[Ipu u3ydyeHUn JUCHUILIMHBI IPEyCMAaTPUBACTCS BBHIIIOJIHEHUE U Cl1adya OTYEeTa
M0 IWIECTH JIA0OPaTOPHBIM paboTaM, BBINIOJHUTH pAaCUETHYIO paboTy IO
WHJUBUAYAJIbHOMY 3aJaHUI0, CIaTh YK3aMeH.

3a JEeBATh KOHTPOJIbHBIX TOYEK CTYACHT MOXET MOJIYYUTh MaKCUMaJIbHOE
KOJInueCcTBO OayyioB — 48 (8 0a/ioB —BBIMOJHEHUE W 3alllUTa OJHON J1a00paTopHOI
paboThL.). 3a BBINOJHEHUE WHAMBUYAIBLHOTO PACUYETHOTO 3aJaHUs MaKCHMAJIbHOE
KOJM4ecTBO O0ayioB — 12. B pe3ynbrare MakCUMalbHBIN TEKYUIUH PEUTUHT COCTABUT
60 6aoB.

[Ipenensl n3MeHeHUs OaJIIOB:

- 3a JabopaTtopHbIe PabOTHI U pacyeTHOE 3aaanue - 36+60;

- 33 DK3aMeH - 24--40.

Takum oOpazom, eciu CTylIeHT noiydaeT 6amiel 60+100, yueOHbIN MIaH 1Mo
ITAXT cunTaercs BbIIIOJHEHHBIM.

[Tepecuer peliTunra B 4-0a/NIbHYIO IITKATy OLIEHKH:

0< 60 — HEY1OBIETBOPUTEIBHO;

60 +72 — yaOBIETBOPUTEIBHO;

73+86 - xopo1o;

87+100 - oTmyHO.



10. Ungpopmauuonno-memoouueckoe odecneuenue OUCUUNIUHBL

10.1 Ocnosnasa rumepamypa

[Tpu uzydyennn qucuurInHbl «OCHOBHBIE MTPOLIECCHI U aNMapaThl XUMUYECKUX
TEXHOJIOTHUI1» B KA4eCTBE OCHOBHBIX HCTOYHHKOB HHGOPMALMH PEKOMEHIYETCS
MCII0JI30BATh CJIEIYIOLIYIO JIUTEPATYpPy.

OCHOBHBIE HCTOYHUKHU HHPOPMALIUU Kou-Bo 3k3.
m\i
I'punierko B.B. Ilponeccsl u ammaparsl MUIIEBBIX NPOU3BOACTB! 1 (Oe3TMMHTHBIH
1 VYuebHoe mocoOue sl CTYIGHTOB OYHOW M 3a04yHOi (opm oOyuenus | noctyn k IBC «Znaniumy
nanpasienust 151000.62 «TexHonmornyeckne MamuHbl MU 00OpynoBaHMe» / | mociie peructpaumu ¢ IP-
PyOroBckuii MHAYCTpHANBHBIA HHCTUTYT. — PyOmoBck, 2014. — 208 c. .- | agpeca HXTH)
Pexum goctyma:  http://znanium.com/bookread2.php?book=518458 , mo
napodro.- ObC «Znaniumy
OO0muii Kypc MPOIECCOB W aIIapaToB XHUMHUYECKON TEXHOIOTHH / 1 (6e3TMMUTHBIH
2 [Mox pen. B.I'. Alnmreiina: YueOnuk B 2 kHurax. B.I'. A#nmreiin, M.K. | moctyn x 3BC «Znanium»
3axapoB , I''A. HocoB .- M: bunom, 2014.-1758 c. .- Pexxum npoctyma: | mocie peructpamuu ¢ IP-
http://znanium.com/bookread2.php?book=518458 , mo mapomo.- OIBC | agpeca HXTH)
«Znanium»
10.2 /lonoanumenvuasn aumepamypa
B kaugectBe JOIIOJIHUTCIIBHBIX HWCTOYHHUKOB I/IH(l)OpMaHI/II/I PCKOMCHAYCTCA
HCIOJB30BATh CICOAYIOMIYIO JIUTCPATYPY.
JlomoHUTE TEHBIE NCTOYHUKH MH()OpMAIIH Kommgectso.
9K3EMILTIPOB
m\n
lapunos M.I". JlaGopaTOpHBI TPAKTHKYM II0 MacCOOOMEHHBIM 5
1 nporeccam: ydebnoe mocodbue /M.I. T'apunos, JI.H. JlateimoB-CaHKT -
ITerepOypr: CBoe m3garenscTBO, 2021. — 92 .
JI.H. JlatpmoB. JIabopaTOpHBI MPAKTUKYM 10 MEXaHUKE KUIKOCTH 5
2 n raza: ydebnoe mocobme / JI.H. Jlaremos, M.I. I'apunoB. — CaHkT-
[TerepOypr: CBoe u3narensctso, 2019. - 104 c.
Kynuno A.A.TemnomaccooOmen:yue6.mocodue / A.A. KyauHoB.- 1
3 M.: HWuppa - M, 2012.- 375 c .- Pexum jgocryna: | (OE3MUMUTHBIA JOCTYN K

http://znanium.com/bookread2.php?book=511218 ,no  mapomo.- 3BC
«Znaniumy

OBC «Znanium» mocie
peructpauuu ¢ [P-

aapeca HXTU)
10.3 Inekmponnsvie ucmouynuku ungopmayuu
Anpec UnTepHeT-pecypca HaumenoBanune UHrepHeT-pecypca
OenepanbHblii  mopran  «Poccuiickoe OTkpsiThIit THTEpHET-pEcypc, cCBOOOIHBIN O€3TMMHUTHBII
obpazoBanue» http:/ www.edu.ru/ JOCTYIL

WH(POPMAIIMOHHO- 00pa30BaTEIBHBIX PECYPCOB
http://fcior.edu.ru/

DenepanbHbIA LIEHTP

DICKTPOHHBIC 00pa30BATEIbHBIC PECYpPCHl M CEPBUCHI IS
BCEX YPOBHEH U CTYIICHEH 00pa30BaHuUs.
OTkpHBITEIN HTEpHET-pECYpC, CBOOOTHBIN OE3TMMHUTHBIN
JIOCTYIL

OKHO JOCTyIIa K 00pa30oBaTebHBIM PECypcam»
http://window.edu.ru/

Nudopmanmonnas cuctema «EmuHOe

Poccuiickoe oOpa3oBaHue: eIMHOE OKHO JOCTYIIa K
00pa3oBaTebHBIM pecypcaM, CBOOOIHBIN OE3TMMUTHBIN TOCTYII.

http://elibrary.ru/defaultx.asp Hay4Hnas snekTpoHHast OnOImoTeKa

CorJi1acoBaHo:

3aB. OTAEIOM ﬂ?jf

1o OMOJIMOTEUHOMY
00CITyKUBAHUIO

Tapacosa B.41.



http://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/

12. Mamepuanvno-mexnuueckoe ooecneuenue OUCUUNIUHBL (MOOY/IA).

1. Aynropust 106- B «Jlabopatopus TerioMaccoOOMEHHBIX POILIECCOBY:

JlaGopaTopHass yCTaHOBKA JUISI MCIBITAHUS PA3IUYHBIX KOHCTPYKIIHH
TEIUIOOOMEHHUKOB.

JIaGopaTopHast ycTaHOBKA 1O PEKTU(PHUKAIIHH.

Bupryansubie 1a0opatopHbie pabOThI IO THAPABIUKE.
OBepx>A-IIPOEKTOP.

DKpaH Ha TPEHOTE.

Hoytoyk hp500: Centrino Penttum M 740 (1730/533/2048)
1915GM.512Mb

Komnerorep ABAKUS 1H67 / 13-2100 / 2x4Gb / 500Gb / DVD / CR / K
/M /450W / E2343F2 / W7Stx - 11mT.

KommnbroTep(bl) ¢ BeixoaoM B «MIHTEpHET».

[Iporpammuoe obecneuenue: Windows7, MicrosoftOffice 2007,
Antusupyc Kacnepckoro.

2. Aynmurtopus 123- B « JlaGopartopus TUApPAaBIMKA U TUIPABINYECKUX

MallluH>».

JlaGopatopHbIit cTeH T «I uapocTaTuKay.

Jlabopatopusbiii creHn «[wapoaumHamuka» C BXOASIIMMH B Hero 4
uccnenyembiMu MoxyisimMu: «llorepu Hamopa 1o [IMHE B KPYIJIOH
TpyOe»; «lloTepu Hamopa Ha BHE3aITHOM paclIUpeHUn»; «Jluarpamma
bepuyimmy; «PexXuMbI TEUCHU.

JlabopaTopHass  yCTaHOBKa JJIg  ONPEIEICHUS  XapaKTEPUCTUKU
IIEHTPOOEKHOTO Hacoca:

JIaGopaTopHO - MPOMBILIUICHHBIN KOMILIEKC «YacTOTHO-pEryaupyeMblii
MIPUBOJ, HACOCHOW CTaHLIUM

3. Aynurtopus 121- B «JIaGopaTtopusi mpoIieccoB u amnmapaToB XUMHUYECKON
TEXHOJIOTUW»:

CreHp «HcclieqOBaHUE TUIPOIUHAMUKN 3€PHUCTHIX MAaTEPUATIOBY.
VYceraHoBka  Juisi  M3y4YeHUsT — TEMIOOOMEHHOro  Ipolecca B
KOXKYXOTpyO4aToM TEmI000MEHHHUKE.

YcTaHoBKa 715 ONpeeNIeHHs peXUMOB pabOThl HACA0YHON KOJIOHHBI.
VYcraHoBka il W3ydYEHHsA Ipoliecca peKTHUKauu (pasaeneHue
OMHApHON CMECH ATUIIOBBIN CIUPT — BOJA).

Annapatr APH-2.

[TepememmBaromee ycrpoiictso [13-8100.

13. Obpaszosamenvhvle mexnonozuu

KonudecTBo 3aHATHI TPOBOIMMEIX B HHTEPAKTHBHBIX (hopMax- 8 4acos.
OcHOBHBIC HHTEPAKTHUBHBIC (POPMBI TIPOBEICHUS YICOHBIX 3aHATHH:

* TBOPYECKHUE 33/IaHNUS;

* paboTa B MaJIbIX rpyIIax;

* IUCKYCCHUS,;



* M3y4YeHHE W 3aKPEIUICHHE HOBOTO MaTepuaia Ha WHTEPAKTUBHOMW JICKIIMH
(mekmusa-6ecena, JEKIHUS — AUCKYCCHS, JCKIUS C Pa300pOM KOHKPETHBIX CHUTYaIIHH,
JICKIMS C 3apaHee 3alIaHUPOBAHHBIMHU OIIMOKAMHM, JICKIHS- MPECC-KOHGEPEHIHS,
MUHH-JICKITHSA ).
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