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1o nucuuninae

b1.B.04 OCHOBHBIE ITPOLECCHI U ATIAPATHI

" arrapaTbl XUMHYCCKUX TEXHOJIOT UM

Hampasnenne noaroroBku

18.03.02 Buepro- u pecypcocOeperaromue
IIPOIIECCHI B XUMUYECKOM TEXHOJIOTHH,
HePpTEXUMHUHU U OMOTEXHOJOTUH

[Mpoduas/mporpamma Marusel ¥ armnapaThl XHMAYECKAX
POM3BOJICTB
KBanudukanus BeITyCKHUKA OakayaBp
dopma 00yueHus ouHas / 04HO-3a04Has / 3a04Has
DaxkynpTeET MEXaHUYECKUU
Kadenpa-pazpadboTunk padboueit ITporeccoB 1 anmapaToB XUMHUYECKUX
POrpamMmbl TEXHOJIOTU U
Kypc, cemectp 3 kype, 6 cemectp/4 kypce, 7 cemectp/ 3 kypc, 6
CeMeCTp
Yacer 3a4yeTHBIC CAMHUIIBI
Jlexiuun 18/9/4 0,5/0,25/0,11
[TpakTHyeckue 3aHATHS 9/9/6 0,25/0,25/0,17
JlabopaTopHbIe 3aHATHS 18/9/4 0,5/0,25/0,11
KoHTpOJIb caMOCTOSATEIILHOM paObOTHhI 36/36/12 1,0/1,0/0,33
CamocTosTenbHas padoTa 27/45/109 0,75/1,25/3,03
dopwma arrectanyu (4achkl HA KOHTPOJIb) 36/36/9 1,0/1,080,25
Bcero 144 4,0

Hwmxuexkamck, 2021 r.




PaGouass mnporpamMma cocTaBieHa C y4eToM TpeOoBaHuil DenepanbHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIBLHOIO CTaHAAPTA BHICIIETO 0Opa30BaHUs

(Ne 923 or 07.08.2020) mno wampaBnenuto 18.03.02 Duepro- wu
pecypcocOeperarmoIme Mpouecchl B XHUMHYSCKOW TEXHOJOTHH, HEe()TESXHMMHU H
OmorexHojmoruu, Ha ocHoBaHuu ydeOHoro twiaHa 2020 roma Habopa
00yYaroIIUXCS.

Pa3paboTuuk mporpamMmel:
norieHT kadeapnr IIAXT TW%M JI.H.JIaTbirnos
— LLLATT k)
Pabouast mporpaMmMa paccMOTpeHa 1 0J100peHa Ha 3acelaHuu Kaeapbl ITAXT,
mpotokon ot 16 02 2021r. Ne 5

o T )

COI''TACOBAHO
IIporokon 3acemanusi xkadeapsr MAXII, peanusyroimieil MOATOTOBKY OCHOBHOM
obpazoBatenbHOW mporpammbl oT 10 03 2021r. Ne 7

3aB. kadempoit N.A.CabanaeB

1. Lenu oceoenusa oucyuniunwl
Hensamu ocBoeHuss AUCHMIUTUHBI ~ «OCHOBHBIE TIPOIECCHI M aIlmapaThl



xuMudeckux texHojorui» (OITAXT) sBustorcs GopMUpPOBaHKME 3SHAHUA :

- 00 OCHOBHBIX MOHSITUSIX U OMNPEAEICHUAX TUCHUILUIUHBI «OCHOBHBIC
MIPOIIECCHI U ammapaThl XUMHYSCKUX TEXHOJIOTUI» (TEPMUHOJIOTHS TUCIUILIAHBI);

- 0 (hu3UYECKO CYIIHOCTH, HA3HAYEHUU U 00JIACTAX MPUMEHEHUS! OCHOBHBIX
MPOIIECCOB XMMUYECKOU TEXHOJIOTHUH;

- 00 001X 3aKOHOMEPHOCTAX MNPOTEKAaHUS THAPOMEXAHUUECKUX, TETIOBBIX
1 MacCOOOMEHHBIX, MEXaHUYECKUX MTPOIECCOB.

2. Mecmo Oucuunnunvt (MoOyns) 6 cmpyKmype o00pa308amenbHoOu
npozpammul

Jucuumnraa «OCHOBHBIE MPOIECCHI U alapaThl XUMUUECKUX TEXHOJIOTHI»
otHocutcsl k 6azoBoit yactu OIl u dopmupyer y OakaiaBpoB MO HANpPaBICHUIO
noaroroBku 18.03.02 «BHepro- m pecypcocbOeperaromime IIPOIICCCHl B
XUMUYECKOM TEXHOJOTHM, HEePTEeXUMHH U OHUOTEXHOJOTHH» HAO0Op 3HaAHUH,
YMEHUH, HABBIKOB W KOMICTCHIIMH, HEOOXOMMMBIX IS  BBIIOJTHCHUS
MPOU3BOJICTBEHHO-TEXHOJOTUUECKOM, SKCIEPUMEHTAIbHO-UCCIIEIOBATENbCKON U
PacYETHO-MPOEKTHOM JIeSITEILHOCTH.

Jlns ycnenrtHoro ocBOeHUs AUCHUIUIUHBL « OCHOBHBIE MPOIECCHI U anmnaparthbl
XUMHYECKUX TEXHOJIOTHI» OakamaBp mo HampaBieHuto moarotoBku  18.03.02. «

DHepro- u pecypcocOeperaroniue MPOIECChl B XMMHUUYECKOM TEXHOJIOTHH,
HePTEXUMHUH U OMOTEXHOJIOTHH» JOJDKEH OCBOMTH MaTepHall MPEAIIECTBYIOMINX
JIUCITATIIIVH ;

b1.0.12 MareMaTHka,

b1.0.13 dusnka;

b1.0.18 WNuxeHnepHast 1 KOMIIbIOTEpHas rpaduka,

b1.0.28 Mexanuka »)XUIKOCTH U rasa.

Jucuunnuaa «OCHOBHBIE MPOLECCH U anmnapaTbhl XUMUYECKUX TEXHOIOTHM»
SBIIICTCS ~TPEAMISCTBYIONIEH W HEOOXoauMa i YCHENIHOTO  yYCBOCHHUS
MOCIICTYFOIINX JUCITUTIINH:

b1.0.32 NnTeHcudukaius TermioMaccooOMEHHBIX MPOIIECCOB;

b1.B.10 Mamuns! 1 anmapaThl XAMAYECKUX TTPOU3BOJICTB.

3HaHMsl, MOTYYCHHBIE TIPH M3YYECHUN TUCIUIUIMHBI «OCHOBHBIE MPOIECCHI H
anmapaTtbl XMMHYECKMX TEXHOJOTHI» MOTYT OBITh HCIOJNB30BAHBI  MPHU
NPOXOXKJICHUHM TNPAKTUK  (IMPOM3BOJICTBEHHOW, MPEITUIUIOMHON) M BBITOJHEHHUH
BBIMTYCKHBIX KBATH(PUKAIMOHHBIX pa0doT 1o Hampasiieanio moArotoBku 18.03.02. «

DHepro- u pecypcocOeperaromniue MPOIECChl B XMMUUYECKOM TEXHOJIOTHH,
HepTEXUMHUHU U OMOTEXHOJIOTHHU .
3. Komnemenyuu u unOukamopsl O00CHMUMNCEHUA KOMNEemeHyuu

oOyuaiowezoca, hopmupyemoie 6 pe3ynvmame 0C60CHUA OUCUUNIUHDL
[IK-4 - Cnocoben pa3pabaTbiBaTh M IUJIAHUPOBATh BHEAPEHHUE HOBOU
TEXHUKH U TIEPEIOBOU TEXHOJIOTUU
[1K-4.1. 3naer Meroasl omnpeneneHus 3QPEKTUBHOCTH BHEAPEHUS HOBOU
TEXHUKHU U TEXHOJOTHUH, PALIMOHATIM3ATOPCKUX MPEAIOKEHUN U N300pEeTeHU I
[1K-4.2. YmeeT pazpabaTsiBaTh METOJAMYECKIE U HOPMATUBHBIC MaTePUAIbI,
TEXHUYECKYIO JOKYMEHTAILIMIO HA HOBYIO TEXHUKY U TIEPEIOBYIO TEXHOJIOTHIO
[1K-4.3. Bnameer HaBbIKaMH pa3paOOTKU W peaM3allii TUIAHOB BHEAPCHUS



HOBOM TEXHUKM M TEXHOJIOTHH, TPOBEACHUS OPraHU3alMOHHO-TEXHUYECKNX
MEpONPUSITUH, OBITHO-KOHCTPYKTOPCKUX paboT
B pezynemame oceoenusn oucyuniunl 00y4aouuiica 00nx4cen:

3HATD.

a) TEOPETUUECKUE OCHOBBI MPOLIECCOB XUMHUECKON TEXHOJIOTHH, 3aKOHBI, UX
OMUCHIBAIOIINE; (PU3UYECKYI0 CYIIHOCTb MPOLECCOB, CXEMbl YCTaHOBOK;,
KOHCTPYKIIMH PaCIPOCTPAHEHHBIX M MEPCIEKTUBHBIX alllapaToOB W MPUHIMIIBI UX
paboThl, METOAWMKH pacyeTa MPOIECCOB U almapaToB, B TOM YHCIE, C
MIPUMEHEHHEM KOMITbIOTEPOB,

0) HPHUHLMIIBI MOJCIMPOBAHHUS M MAaCIITAa0OHOrO Iepexoja, MPaBHILHOIO
BBIOOpaA ammapaToB W MaIIMH IO CHPaBOYHHUKAM W KaTajoraM M CIOCOOBI HX
WHTEHCU(PUKAIINH,

B) COBPEMEHHBIC IOCTH)KCHHMS HAayKHM W TEXHUKH B 00JACTH XUMHUYCCKOM
TEXHOJIOTHH,

I) COBPEMEHHBIC CPEJICTBA BBIYMCIHUTEILHON TEXHHMKH, KOMMYHHUKALMA H
CBSI3H,

) METOIbI HACCIeI0BaHNH, MPOCKTUPOBAHUS u MPOBEACHUS
AKCIIEPUMEHTAJIbHBIX Pa0oT.
yMeTh:

1)  mnpaBWIBHO TPHUMEHSATH TEOPETUYCCKHE 3HAHUS TIPH PCIICHUU
KOHKPETHBIX 3a/1a4 000CHOBAHHOI'O BhIOOpA!

a) CXEMbI IPOBEJCHUS IIPOLIECCOB;

0) KOHCTPYKITUH aIlapaToB Il IPOBEICHUS ONPEACICHHBIX MPOIIECCOB;

B) MapaMeTpOB pabOUNX PEKUMOB allapaToB ¥ MaIIUH,

2)  CcaMOCTOSATEIHHO MPOBOJUTH PACUETHI AIAPaTOB;

3)  camocTosTeNbHO padoTaTh Ha WCCIEIOBATEILCKUX J1a00paTOPHBIX

YCTaHOBKaX, 00pabaThIBaThH AKCIIEPUMEHTAJIbHBIC JIaHHBIE, MoJay4aTh
SMIIUPUYECKUE 3aBUCUMOCTH, aHAJU3UPOBATH PACUCTHBIC METOIUKH,

4) peliaTe 3aja4d 1o pas3audHbiM paszjaenaMm aucuuruinabl OITAXT u
COCTaBJISITh TETUIOBOM M MaTepHaIbHBINA OalaHC pa3IMYHBIX aIlmapaToB;

5) onpeacisaTh PU3NKO-XUMHUYECKUE U TETUIO(PU3NUECKHE BEIUYUHBI 110
TabJIUIIaM 1 HOMOTpaMMaM,

6) MPOEKTUPOBATh THUIIOBBIE IMPOIECCHI M amlaparhl, IOJb30BATHCA

texHndeckon anmaparypoil u 'OCTamu, HOpMaIsIMU, BBIIOJHATH TEXHUYECKYIO
TOKyMeHTaluto B cootBeTcTBUU ¢ ECK/I;

7)  TPOCKTUPOBATH HOBBIE TEXHOJOTUICCKHE CXEMBI;

8) aHamm3MpoBaTh W OICHWUBAaTh  QJIGTCPHATUBHBIC  BapUAHTHI
TEXHOJIOTUYECKON CXEMBI U OT/ACIIbHBIX y3JI0B;

9)  MomenMMpoBaTh W ONTHMHU3HPOBATH NMPOU3BOJCTBEHHBIC YCTAHOBKH U
TEXHOJIOTUYECKHUE CXEMBI,;

10) paccuuThIBaTh IKOHOMHUYECCKYIO 3(PPEKTUBHOCTh TEXHOJIOTHUSCKUX
MPOLIECCOB.

4. Cmpykmypa u coodepiycanue oucyuniunvl <«QOcHoeHble npoueccvl u
annapamovl XumMu4ecKux mexHoa02ui»
OO6mas TpyJI0€MKOCTb TUCIUIIMHBI COCTAaBIsAET 4_3aueTHbIe eauHUIIBI, 144



gaca.

Ne Paznen Buner yuebHol O11eHOYHEIE
I JIUCLUIUINHBI o pabots (B yacax) CpencTBa s
/m 5 Jlexuun | Ilpaktmua | JlaGoparto KCP CPC TIPOBCACHHA
3 eCKHe pHBIE IPOMEXKYTOIHOH
© 3aHATUA paboThI aTTeCTalliH 10
pasnenam
1 | Teopernueckue Otuer no
OCHOBBI 1a00paTOPHBIM
MPOIECCOB 2/1/0,5 1/1/0,5 2/1/0,5 4/4/3 3/5/9 paborawm,
XUMHAYECKON pacueTHas pabora,
TEXHOIOTUH SK3aMEHAIMOHHEIE
2 | T'umpomexaHuiec 6/ OMIIETHI
KHE TPOLEeCCHl U 7/ 4/2/0,5 2/2/0,5 4/2/0,5 8/8/3 6/10/10
armaparsl 6
3 | TermioBbie
MPOIECCHI u 6/3/1 3/3/2 6/3/1 12/12/3 9/15/45
armaparsl
4 | MaccooOMeHHBIE
MIPOLIECCHI 5 6/3/2 3/3/3 6/3/2 12/12/3 9/15/45
armaparsl
HTOrO 18/0/4 | o6 | 18ioi4 | 3836112 | 1
dopma aTTecTarun | 9K3,36/7K3, 36/7K3, 9

5. Cooeporcanue 1eKUUOHHBIX

3aHamuil no memam C YKa3aHUEM

dbopMHUpYEeMBIX  KOMMETEHIIMH U HCIOJb3yEMBIX WHHOBAIIHOHHBIX
O6paSOBaTCHBHBIX TEXHOJIOTH.
Nupuka
Tema TOPBI
Pasnen
Ne JIEKIINOHH JIOCTHK
aucuuIuimH | Yacel Kpatkoe conepxanue
n/m o oro EeHUs
3aHATUA KOMIIET
CHIUHU
1 Teopernue Teopetnu | OcHOBHBIE OHATHA: CHCTEMa U OKPY)KaIoLIast Cpeaa, [1K-4.1,
CKHeE e-CKue Pa3HOBUAHOCTH CUCTEM, TAPAMETPBI CHCTEMBI. [1K-4.2,
OCHOBBI OCHOBBI Cy6crannun. [Torokn cyOcranunii. MexaHu3Mbl [1K-4.3
MPOLIECCOB MpoLecco | mepeHoca cyocTaHuuid. Y paBHEHHS IepeHoca
XUMHYECKO B cyOcTaHUIMi.
i XUMUYECK | 3aKOHBI COXpAaHEHUs: 3aKOHBI COXPaHEHUS MaCCHI,
TEXHOJIOTH ol HUMIYJIbCA M SHEPTUH, UX MaTeMaTu4eckas 3amuch B
u TEXHOJIOT | MHTErpajJbHOM M JIOKaTbHOH QopMax.
uu VYpaBHenus mMacco- u Terootaayn. Koadduments:
2/1/0,5 Macco- ¥ TEIIOOTJa41, aHAIOTHUS STHX MPOLECCOB.

VYpaBHEHHS Macco- U TeIJIonepeaads, onpeaeIeHne
COOTBETCTBYIOIINX KO3 (UIMEHTOB.

MatemaTH4yeckoe MOJETUPOBAHNE, ET0 OCHOBHBIE
stansl. Puznueckoe MoaenupoBanue. OCHOBBI TEOPUHU
nono0usi. KoHCTaHThI M MHBapHaHTHI (CUMILIICKCHI H
Kkputepun) nmogaoous. [TogoOue ruapoMexaHuIecKuX,
TEIJIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB.
Kputepuanbubie ypaBHEeHHSI.

CTpyKTypa IOTOKA B HIICATBHBIX MOACIIX (MICaIbHOTO
BBITCCHCHUS M HJIeIbHOTO cMenieHns). CTpyKTypa




MOTOKA B PeaJIbHBIX CUCTEMax. SlueeuHas u
g dy3noHHasT MOJIETH.

I'mnpomexa
HUYECKHE
IIPOLIECCHI
U anmnapaTsl

4/2/0,5

I'unpome
XaHHYECK
ue
IIPOLIECCHI
u
anmnaparsbl

XapaKkTepucTHKa HEOAHOPOAHBIX CHCTEM U CIIOCOOOB UX
o0pazoBaHus U pazzaeneHusi. OCHOBHBIE CHOCOOBI
pazaeneHusi HEOAHOPOIHBIX CUCTEM U UX
9KOJIOTHYECKOE 3HAUECHUE.

I'paBuTammonHoe ocaxaeHue. CKOpoCTh OCaXACHUS.
KoHncTpykuuy OTCTOMHMKOB U UX pacuer.
Hentpobexnoe ocaxnenne. OcagurensHoe
HeHTpu(yrupoBanye U HUKIOHHBIN Tporece. @akTop
pasnenenus. Knaccupukanms nenTpudyr.
KoHcTpykumn ocaauTenbHBIX HEHTPUQYT ¥ HUKIOHOB U
UX pacuer.

OunpTpoBaHUE CYCIIEH3UH MO/ IEHCTBUEM Tepenaaa
JaBJieHUH. PexxvMBI 1 BUIBI QUITBTPOBAHUS.
CxnMaeMble 1 HeC)KMMaeMble ocaku. OCHOBHOE
muddepenmansHoe ypaBHeHue GunbrpoBanus. Ctaaun
¢unprpoBanus. PUIBTPOBATIBLHBIE IEPETOPOIKH.
Knaccugukanus 1 KOHCTpYKIUH (QUIBTPOB U UX PaCyerT.
OunbTpoBaHE B IEHTPOOSKHOM TIONIE
(bunbrpoBanbHOE HeHTpUPyTrUpoBanue). KoHCcTpyKIiu
(UIBTPYIOMMX HEHTPUYT U UX pacyer.
OnexTpoocaxaeHue razopsseceil . Konctpykuuu
3JIEKTpOOCcaTuTeNei (TpyOUaThlil W ITaCTHHYATHIN).
Mokpblit crtocob ra3004nucTk (MOKpoOe
nbUIeyNIaBIMBaHKe). KOHCTpYKIIMY MOKPBIX
IbUICYJIOBHTENEH (TapenbuaThlif, HACAIOYHBIN H T.11.).
Bri6op ammapata 1uis pazaeneHust HeOJHOPOIHBIX
CHCTEM.

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

Temnosrie
MIPOLIECCHI
Y anmapaTsbl

6/3/1

TemmoBel
e
MIPOLIECCHI
H
anmnapaThsl

I'petomne Tennonocurenu. HarpeBanue BogssHBIM
[apoM U NMapaMy OpraHUYECKUX TETIJIOHOCUTEINEH.
HarpeBanue Bozioif, OpraHn4ecKUMHU, HOHHBIMHU U
AKUAKOMETAIIMYECKUMU TETIJIOHOCUTEISAMU.
HarpeBanue TONOYHBIMYU Ta3aMU U 3JIEKTPUIECKUM
TokoM. OxJ1axaaronue TermioHocuTenu. OXiIaxxaeHre
BOZOH ¥ Bo3ayxoM. OXJakIeHHE JIBJIOM, HCIIapEHUEM
HU3KOKHIIAIIMX KUIKOCTEN U XJIaJ0areHTaMH.
Tennoo6menHas annapatypa. Kimaccudukarms
Term1000MeHHBIX anmnapatoB. KoHCTpykunu
PEKyIEepaTUBHBIX TEIUIOOOMEHHHUKOB (KOKYXOTPYOHBIX,
JIBYXTPYOYaThIX U T.1.). KOHCTPYKIIMY CMECHTEIBHBIX U
pereHepaTUBHBIX TEMI000MEHHUKOB. MeToaunka
pacuera TerIooOMEeHHUKA.

CriocoOnl BemapuBanus. Kimaccuduxanus u
KOHCTPYKIIMH BBINAPHBIX anmnapaToB. CXeMbl
MHOTOKOPITYCHBIX BBITAPHBIX YCTAHOBOK.
MartepuambHbIi U TEMJI0BON OajaHChl BBITAPHON
ycTaHoBKH. TemmeparypHbie norepu. CrocoObl
pacnpenencHus MOoJIe3HON pa3HOCTH TEMIIEPATYp 110
KopitycaMm. MeTonrka pacuera MHOTOKOPITyCHOM
BBITIAPHOM YCTaHOBKHU.

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

Maccoobme
HHBIE
MPOIIECCHI

U armaparsbl

6/3/2

Maccoo0
MEH

da30BbIE paBHOBECUS. Y PaBHEHUS MaTEPHAIbHOTO
OanaHca, pabOYMX U PABHOBECHBIX JIMHUH.
Moaudurkanun ypaBHEHUH Maccomepeaadn: OCHOBHOE
ypaBHEHHE Maccorepeaun, 00beMHbIe KO3(hPpHULIHEHTHI
MaccoOTJa4y U Maccolepenayu, YuciIo U BbICOTa
eIMHUII IepeHoca. AHAJIOTH TEIUIO- U MaccooOMeHa.

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




VYnpouienHsie Mozaenu Maccoornaun. Kiaccuduxanus n
OCHOBBI pacuera MacCOOOMEHHBIX anmapaToB.
TexHOMOrn4ecKkuii pacuer anmnaparoB ¢ HENPEPbIBHBIM
KOHTaKTOM (a3, TEOPETHUECKUE TapeIIKH,
s¢dekTuBHOCTE IO MephpH, aHATTUTUIECKUH 1
rpaduueckuil CocoObl ONpeeIeHUs YUCIia TapEeNoK.

.AGcopOig
ust

OO0rre cBeeHUsI, CXeMa YCTAaHOBKH. PaBHOBeCHE mpr
abcopoiuu, 3akoH ['enpu. TIpSMOTOK ¥ TPOTHBOTOK:
ypaBHEHUE paObOYUX JIMHUHM, MUHUMATbHBIA 1
ONITUMAITBHBIH pacxon abcopOerTa. KoHCTpyKInu
abcopOepoB.

[leperonk
a

.O6mue cBenenus. PaBHoBecue B cucreme nap —
XKHUJIKOCTB, 3aKoH Payns. [IpocTas neperonka,
Meperonka ¢ aeduierManuend, CXeMbl YyCTaHOBOK.
Pextuduxannsa. Cxembl yCTaHOBOK HEPEPHIBHON U
nepuoanueckoil pekrudukanun. HenpepriBHas
OvHapHas peKTH(UKauUsI: MaTepUaIbHBIA OanaHc,
JONnyIIeHus, paboyue JIMHUH, MUHUMAJIBHOE U
ONTHUMaJIbHOE (JIErMOBBIE YMCIIA, TEMJIOBOK OajaHC.
OcobeHHOCTH IEPHOANYECKON PEeKTH(PUKALIUH.
PexTuduxanys MHOrOKOMIIOHEHTHBIX CMECEH.
OKCTpaKkTHBHAA U a3e0TponHast pekTuukanms. Cxembl
ycTaHOBOK. KOHCTpYKIMH peKTH(UKAIIMOHHBIX KOJOHH.

DKCTpakKil
ust

Oo6mmue cBenenns. Cxema yCTaHOBKU, pAaBHOBECHE B
CHCTEME YKHUKOCTh — KUAKOCTh. OHOCTyIeHYaTas
9KCTPAKIHs, MATCPUATIbHBIN OanaHc, pabovast TUHUS.
MHorocTtyneHyaras mepeKpecTHast U IPOTHBOTOYHAS
HeMpepbIBHAS KCTPAKIHMA. KOHCTPYKITUH K HIKOCTHBIX
9KCTPAKTOPOB. DKCTPArUPOBAHUE B CHCTEME TBEPIOC
TEJO — KUAKOCTh, KHHETHKA MPOoIlecca, armnapaTypHoe
oopmiteHue.

Cymika

OOmue cBeneHus, BUIBI CyIIKH. [lapaMerpsl BlIakKHOTO
BO3/1yXa, IMarpaMmma COCTOSTHHsI, H300paKeHue
npoueccoB. PaBHoBecue npu cymike, GOpMBI CBSI3H
BJIaTH C MaTepraioM. MatepuanbHbIi U TETII0BOR
OajaHchl, TMHUS peaslbHON cyluku. Kunerunka mpomecca.
Krnaccugukauys u KOHCTPYKIIUH CYLTHIIOK.

Ancop6ou
ust

OoOmwme cBenenusi. PaBHOBecue nipu aacopOIu.
Kuneruka nporiecca, CXeMbl U CTaJIUU MPOIecca
aacopouuu. Knaccudu

Kalusi U KOHCTPYKIUU ajicopOepoB. MoHOOOMEH

Kpucramn
IRENE

OOmue cBeneHus. PaBHoBecue B cucreMe KpUcTaml —
pactBop. Kuneruka nponecca. Koncrpykuuu
KpUCTAJIIN3aTOPOB.

MembOpan
HBIC
IPOLECCH

Oo6mue ceenenust. Tunel MemOpan. MexaHusMm u
KHHETHKa MeMOpaHHBIX IpoleccoB. KoHcTpyKnu
MeMOpaHHBIX alllapaToB.

6. Cooeprcanue npakmuuecKux 3aHamui

[lenp mNpakTHUUECKUX 3aHATUH - 3aKPEIUICHUE TEOPETUYECKUX 3HAHMHI,

puoOpeTeHre HABBIKOB pacueTa MpOoIECCOB U anmnaparosB.

Ne
n/n

Paznen

JUCHHUIINHBI

Yacobl

Tema npaKTHYECKOro 3aHATHS HNupuxaropsl
AOCTHIKEHHU S
KOMITETECHIIM U




1 Teopernueckue Teopernueckue ocHoBbl mponeccos | [1K-4.1, TTK-4.2,
OCHOBBl  IPOLECCOB 1/1/0,5 XUMHYECKOH TEXHOJIOTUU [1K-4.3
XUMHUYECKON
TEXHOJIOTUU

2 'mapomexanuueckue luppomexannveckue mnporeccet u | [1K-4.1, T1K-4.2,
MPOLIECCH U annapaThbl 2/2/0,5 | ammapaTsl I1K-4.3

3 TemoBble  MpoLIECCH TemuioBbIe IpoLIECCHl U amIapaTsl [1K-4.1, T1K-4.2,
U anmapaThsl 3/3/2 [1K-4.3

4 MaccooOMeHHbIE MaccooOMeHHbIE MIPOIIECCHI u | [1K-4.1, T1IK-4.2,
MPOLIECCH U annapaThbl 3/3/3 anmaparsl I1K-4.3

7. Codepicanue 1a6opamopHbIX 3aHAMUIL
Ilenp mpoBemeHHs Ta00OPaTOPHBIX PadOT - 3aKpEIICHHE TEOPETUUYECKUX
3HAHUM, TPUOOPETEHNE UCCICA0OBATEIHCKIX HABBIKOB.

Ne | Pazpen Yacsl HaumenoBanue nabopaTtopHoii WNHpukatopsl
/T | TUCIUTUIAHBI paboThI JIOCTUKEHUS
KOMIIETEHIUU
1 Teoperudeckue OnpeneneHue ruipoCTaTHYECKOT O [1K-4.1,
OCHOBEI TIPOIIECCOB JTaBJICHUS [1K-4.2,
o 2/1/0,5
XUMUYECKOU K-4.3
TEXHOJIOTUU
2 I'mapomexaHuyeckue OrmpezenieHre peKuMa TeUCHHS BOJBI B IK-4.1,
MIPOLIECCH] U LHUIMHAPUYECKOH TpyOe [1K-4.2,
anmnapaThbl 4/2/0.5 OnbITHAS JEMOHCTPALIUS YPABHEHUSI I1K-4.3
' bepnynnu
OmnpezeneHue moTeps Haropa B MpsiMoit
TpyOe 1o yinHe TpybonpoBoa
3 TerutoBbIe MPOLIECCHI HccnenoBanue npouecca temtonepenaun | [1K-4.1,
U anmnapaTsl 6/3/1 [1K-4.2,
I1K-4.3
4 MaccooOMeHHbIE Pexruduxanms [1IK-4.1,
MPOIECCHI 1 6/3/2 [1K-4.2,
anmnapaTsl IK-4.3
Bce  nmaGopatopHbie paOOTBHI  MPOBOAATCA B TOMEIICHUH Y4eOHOM

nabopaTopuu Kadeapbl ¢ UCIOJIH30BaHUEM CIICIMATBLHOTO 000PY0BaAHHS.

8. Camocmoamenvnas paboma d6axanaepa

Ne dopMupyeMbI
TeMmbl, BHIHOCUMBIE Ha CAMOCTOSTEIILHYIO
n/m Yacel ®opma CPC e
pabory
KOMIIETCHLIUU
1 [loaroroBka k crade OTYETOB MO IMoaroroska k naboparopueiM | [1K-4.1,
nabopaTopHBIM paboTam 5/8/27 paboram u oopmiieHHE [1K-4.2,
OTYETOB I1K-4.3
2 Beimonnenue pacuerHoii paboThI Pabora c mutepaTypoii. [1K-4.1,
6/21/50 Brimonnenue pacueros. [1K-4.2,
Odopmiienue nosicautensHor | 11K-4.3
3aIUCKH.
3 KpaTkuit ncropuueckuii 3KCKypc(HCTOpHs 1/1/2 CaMocTosTenbHOE N3yUEHHE [1K-4.1,
muctumumebl [TAXT). 3nauenne [TAXT B I1K-4.2,




peHICHNHN S5KOHOMUYCCKUX U
OKOJIOIMYCCKUX HpO6H€M B
MPOMBIIIIJICHHOCTH.

[1K-4.3

4 I'padux Hukypanze. Imxenue CaMocTosTenbHOE H3yUEHHE [1K-4.1,
XKHUJIKOCTH B KPYIJIBIX TpyOax. 1/1/2 [1K-4.2,
OcobeHHOCTH TeYeHus Tas3a. I1K-4.3

5 I'unpo- 1 MHEBMOTpaHCTIOPT. CaMocTosTenbHOE N3yUEHHE [1K-4.1,

1/1/2 [1K-4.2,
I1K-4.3

6 OCHOBHOE ypaBHEHUE LIEHTPOOCKHBIX CamocToATenpHOE U3yUEHUE [K-4.1,
MaluH Diinepa. 1/1/2 [1K-4.2,
Pabouas ¢popmyina Hamopa. I1K-4.3

7 CpaBHeHue U 00JacTH IPUMEHEHUS CaMocTosTenbHOE N3yUEHHE [1K-4.1,
KOMIIPECCOPOB Pa3IMYHBIX THUIIOB. 1/1/2 [K-4.2,

I1K-4.3

8 Pacxon sHepruu Ha epeMenIMBaHue. CamocTosITenbHOE U3ydeHUE [1K-4.1,

Pacuer mermanox. 1/1/2 I1K-4.2,
I1K-4.3

9 Pacuer punbTpyrommx neHTpudyr. CaMocToaTenbHOE U3ydeHHE [1K-4.1,
1/1/2 [1K-4.2,

I1K-4.3

10 | TenyooOMeH ¢ TenaMu CIOXKHON (OpMBI. CaMocTosTenbHOE H3yUEHHE [1K-4.1,
1/1/2 [1K-4.2,

I1K-4.3

11 | PaguanroHHO-KOHBEKTHBHAS CamocToaTenbHOE U3yUeHUe I1IK-4.1,
TEII00TAa4a. 1/1/2 [1K-4.2,

I1K-4.3

12 | KoHCTpyKIMH CMECUTENBHBIX U CaMocTosTenbHOE H3yUEHHE [1K-4.1,

pereHepaTUBHBIX TEMI000MEHHUKOB. 1/1/2 [1K-4.2,
I1K-4.3

13 | Knaccudukanus u KOHCTpYKLUUHU CaMocTosTenbHOE N3yUeHHE [1K-4.1,
BBINIAPHBIX amnapaTtoB. CXeMsl [1K-4.2,
MHOTOKOPITYCHBIX BBIIIAPHBIX YCTaHOBOK. I1K-4.3
Crioco0b! pacrpeseneHus oIe3HoH 1/1/2
Pa3HOCTH TEMIIEPaTyp MO KOPITycaM.

Meroauka pacuera MHOTOKOPITYCHON
BBINIAPHOH yCTaHOBKH.

14 | Ileperonka c aediermManuei. CaMocTosTenbHOE H3yUeHHE [1K-4.1,
OCOOEHHOCTH TTePHOANYECKON 1/1/2 [1K-4.2,
pekTHdUKaUH. I1K-4.3

15 | DkcTparupoBaHue B CUCTEME TBEPAOE CaMocTosTenbHOE H3yUEHHE [1K-4.1,
TEN0-KUAKOCTh, KHHETHKA ITpoliecca, 1/1/2 I1K-4.2,
anmnapatrypHoe oopMIICHHUE. I1K-4.3

16 | PaBHoBecue mpu aapcopOuun. Kunernka CaMocTrosTenbHOe N3yUeHHe [1K-4.1,
mpoliecca, CXeMbl U CTaJuU Ipoliecca 1/1/2 [1K-4.2,
aacopouuu. Knaccudukauus u IK-4.3
KOHCTPYKIHMH aficopbepoB. MoHooOMeH.

17 | PaBHOBecHe B cucTeMe KpHCTaIlI- CaMocTosTenbHOE N3yUEHHE [1K-4.1,
pactBop. Kuneruka mpouecca. 1/1/2 I1K-4.2,
KoHncTpykumm kprcTanmm3aTopos. I1K-4.3

18 | Tunsl MmemOpan. MexaHu3M M KMHETHKA CaMocTosTenbHOE H3yUEHHE [1K-4.1,
MeMOpaHHBIX mporeccoB. KoHCTpykunuu 1/1/2 [1K-4.2,
MeMOpaHHBIX allapPaTOB. I1K-4.3

19 | IloaroroBka K 3K3aMeHy. VYrnybnenHoe u3ydeHue [1K-4.1,

36/36/9 | Teopermueckoro Matepuaia. [1K-4.2,

I1K-4.3




8.1 Konmponws camocmoamensvnoii padomul

Ne TeMBbl, BLIHOCHMbIE HA Yacel ®opma KCP Nupukaropsl
n/n CaAMOCTOSATEIbHYI0 Pa0oTy AOCTUKEHMSI
KOMIIETEHIMH
1 | IloaroroBka K caadye OTUETOB IIO 21212 nipuem Jaboparopubix | [1K-4.1,
nabopaTopHBIM paboTam pabot 1 mpoBepka [1K-4.2,
OTYETOB I1K-4.3
2 | BrimonmHeHue pacuerHoi paboThI 2/2/3 MpoBepKa I1IK-4.1,
tunosoro pacuera | 11K-4.2,
I1K-4.3

3 Kpatkuii ucropuueckuii 2/2/0,5 cobeceoBanue [1IK-4.1,
9KCKYPC(UCTOPUS TUCIHUILIMHBI [K-4.2,
[TAXT). 3nauenue [TIAXT B [1K-4.3
pEIICHUN YKOHOMHYECKUX U
9KOJIOTUYECKUX TPOOIIeM B
MTPOMBIIIUICHHOCTH.

4 I'padux Hukypanze. J[BukeHue 2/2/0,5 cobecemoBanne | [1K-4.1,
XKHUJIKOCTH B KPYTJIBIX TpyOax. [K-4.2,
OCoOEHHOCTH TEUCHUS rasa. I1K-4.3

5 'uapo- v mHEeBMOTpaHCHOPT. 2/2/0.,5 cobecenoBanue [1IK-4.1,

I1K-4.2,
I1K-4.3

6 OCHOBHO€E ypaBHEHHE 2/2/0,5 cobecenoBaHue I1K-4.1,
LEHTPOOKHBIX MaIllMH Diiepa. [K-4.2,
PaGouas ¢popmyna Hamopa. IK-4.3

7 CpaBHeHHE U 00JIaCTH TPUMCHEHUS 2/2/0,5 cobeceoBanue [1IK-4.1,
KOMIIPECCOPOB Pa3INYHbIX THIIOB. I1K-4.2,

I1K-4.3

8 Pacxon sHepruu Ha nepeMenmBaHue. 2/2/0,5 cobeceoBanne [1IK-4.1,

Pacyer MemaJiok. [1K-4.2,
I1K-4.3

9 Pacuer GUIbTPYIOMIUX HEHTPUDYT. 2/2/0,5 cobeceroBaHNE IK-4.1,
I1K-4.2,

I1K-4.3

10 | Teri000OMEH C TEIAMU CIHOXKHOMN 2/2/0,5 cobeceoBanue [1K-4.1,
(dopMBI. [K-4.2,

I1K-4.3

11 | PaguanyOHHO-KOHBEKTUBHAS 2/2/0,5 cobecenoBanue IIK-4.1,

TEIJI00TAa4ya. [1K-4.2,
I1K-4.3

12 KoHncTpykuun cMecuTenbHbIX U 2/2/0,5 cobeceoBanue [1IK-4.1,

pereHepaTUBHBIX TEMJI000MEHHUKOB. [1K-4.2,
I1K-4.3

13 | Knaccudukanus 1 KOHCTPYKIUU 2/2/0,5 cobecenoBanue I1K-4.1,
BBINIAPHBIX anmnapaTtoB. CXeMsl [1K-4.2,
MHOTOKOPITYCHBIX BBINAPHBIX IK-4.3
ycTaHoBOK. CriocoObl
pacnpeiencHus MOJIC3HOH Pa3HOCTH
TEMIIEpaTyp MO KOPIyCaM.

Meroarka pacdera MHOTOKOPITYCHOM
BBITIAPHON YCTaHOBKH.

14 | Ieperouka ¢ aediermMaiueii. 2/2/0,5 cobeceoBanue [1K-4.1,
OCOOCHHOCTH TIePHOANYECKON [1K-4.2,
peKTH(UKAIUH. IK-4.3




15 | DkcTparupoBaHUE B CHCTEME 2/2/0,5 cobecemopanne | [1K-4.1,

TBEPJIOE TENO-KUKOCTh, KHHETHKA I1K-4.2,
mpoliecca, anmnapaTypHoe IK-4.3
oopmiteHue.

16 PaBHOBecue nipu ajcopOIuu. 2/2/0.,5 cobeceoBanue [1IK-4.1,
Kuneruka mporiecca, cxembl u I1K-4.2,
CTaJIuu Tpoliecca aicopoIuu. [1K-4.3

Knaccugukanus 1 KOHCTPYKITHH
ajcopoepos. MoHooOMeEH.

17 | PaBHOBecHE B CHCTEME KPUCTAILI- 2/2/0,5 cobeceoBaHKe I1K-4.1,
pactBop. Kuneruka npomnecca. [1K-4.2,
KoHcTpyKIMM KpHCTaIImM3aTopoB. I1K-4.3

18 Tuner memOpan. MexaHusM u 2/2/0,5 cobeceoBanue [1IK-4.1,
KWHETHKa MEMOpaHHBIX IIPOLIECCOB. [1K-4.2,
Koncrpykunn MmeMOpaHHBIX IK-4.3
anmapaToB.

9. Hcnonv3zosanue peitmunzogoit cucmemuvl OUeHKU 3HAHUIL.

PeifTuHrOBOAasi cUCTEMBbI OIIEHKM 3HAHUN OO0y4YaroluXxcsli MPOU3BOAUTCS Ha
ocHoBaHuU «llonmoxkeHus o OaNIbHO-PEUTUHIOBON CHUCTEME OIIEHKE 3HAHUI
CTYJICHTOB M oOecreyeHus KadecTBa Yy4yeOHoro mporecca» (YTBepxkIaeHO
pemeanem YMK VYuenoro coseta ®I'bOY BIIO «KHUTY», nporokon Nel2 ot
24 oktsa6ps 2011r.).

PeiftunroBasi ouneHka (QopMHUpyeTcsi Ha OCHOBaHUU TEKYIIETO0 U
MIPOMEXKYTOYHOTO KOHTPOJISI.

[Ipy m3yueHuHn IUCHMIUIMHBI MPETyCMATPUBAECTCS BBHIMIOJIHEHUE W clada
oTyYeTa MO IIECTU JTA0OPATOPHBIM pabOTaM, BBIMOJHUTHL PACUETHYIO pabOTy MO
WHJMBUIYaJIbHOMY 3a/IaHUIO, C/IaTh 9K3aMEH.

3a JeBATh KOHTPOJBHBIX TOYEK CTYJICHT MOXET MOJYyYUTh MaKCHUMalbHOE
KOJIM4ecTBO OatoB — 48 (8 0aoB —BBINOIHCHUE U 3aIllATa OAHON Ja00paTOPHOI
paboThl.). 32 BBIMOJIHEHUE HHIUBUAYATBHOIO PACUETHOTO 3a/IaHUsI MAKCUMAIIbHOES
KoiaumdecTBo OamnoB — 12. B pe3ynbraTe MakCHMajdbHBIH TEKYyIIUH PEUTHHT
coctaBuT 60 6amI0B.

[Ipenenbl n3mMeHeHHs OAIIOB:

- 3a 1abopaTopHbIe PabOTHI U pacuyeTHOE 3amanue - 36+60;

- 32 9K3aMeH - 24+40.

Takxum o6pazom, ecnu cryneHT nomydaeT 6amtel 60+100, yaeOHbIHi TUTaH 1Mo
ITAXT cuurtaeTrcst BBINOJTHEHHBIM.

[lepecuert peiitunra B 4-0JTbHYIO IIKATY OLIEHKU:

0< 60 — HEeyIOBIIETBOPUTEIIBHO;

60 +72 — ynoBIETBOPUTEITHHO;

73+86 - xoporo;

87+100 - oTnu4HO.

10. Hugpopmayuonno-memoouueckoe obecneuenue OUCUUNIUHDL

10.1 Ocnosnas rumepamypa

[Ipu wu3ydyeHun gucuUUIIMHBL «OCHOBHBIE TPOLIECCHl M ammapaThl
XUMUYECKUX TEXHOJOTUM» B KadeCTBE OCHOBHBIX HCTOYHUKOB HWH(OpMALNU



PEKOMEHYETCsl HCIIOIb30BaTh CIEAYIOLIYIO JUTEPATYPY.

OCHOBHBIE HCTOYHUKH MH(OpManmn Kon-Bo 3x3.
i
I'punenko B.B. Ilpoueccel u ammapaTbl MHUIIEBBIX NPOU3BOICTB! 1 (Ge3nmuMuUTHBINA
1 VYuebHOe mMocoOWe IS CTYACHTOB OYHOM M 3a04HOi (GopMm o0yuenust | mocrym k OBC «Znanium»
Hanpasienust 151000.62 «TexHonormyeckie MaildHbl U 00opyzoBaHue» [ | mocie peructpauuu ¢ IP-
Py0OuoBckuii MHAyCTpUANbHBI HWHCTUTYT. — PyOrosck, 2014. — 208 c. .- | agpeca HXTH)
Pexxum pocryma:  http://znanium.com/bookread2.php?book=518458 , mo
mapoimo.- OBC «Znanium»
O6mumii Kypc MpOLECCOB U alllapaToB XUMUYECCKOM TexHomoruu / 1 (Ge3nmuMuUTHBINA
2 IMox pen. B.I'. Aiimmreiina:YueOuuk B 2 kuwurax. B.I'. Adamreitn, M.K. | mocrym k DBC «Znanium»
3axapoB , I'A. HocoB .- M: bunom, 2014.-1758 c. .- Pexum nocryma: | mocne perucrpanun c |IP-
http://znanium.com/bookread2.php?book=518458 , mno mapomo.- OBC | agpeca HXTHN)
«Znanium»
10.2 /lonoanumenvuas numepamypa
B kauecTBe MONOTHUTEIBHBIX HMCTOUHMKOB HH(POPMAIMU PEKOMEHAYETCS

MCIIOJIB30BaTh CIEAYIOIYIO JINTEPATYPY:

JlonomHuTeNnsHble HCTOYHUKN MH(OPMAIIN Kommgectso.
9K3EMILISIPOB
i
lapunos M.I'. JlaGopaTopHBIil NMPaKTHKyM II0 MacCOOOMEHHBIM 5
1 nporeccam: yueOHoe mocobme /M.I. Tapumnor, /.H. JlatemoB-CaHkT -
[MerepOypr: Croe m3marenscTBo, 2021. — 92 c.
J.H. JlaremoB. JlabopaTopHbIi TPaKTUKYM T10 MEXaHUKE KHUIKOCTH 5
2 u raza: ydeOHoe mocobme / JI.H. JlatemoB, M.I. TapumoB. — CaHkr-
IMerepOypr: Croe m3marenseTBo, 2019. - 104 c.
Kymunos A.A.TemnomaccoooMen:yue6.mocooue / A.A. KynuHos.- 1
3 M.: Hudbpa - M, 2012.- 375 . .- Pexum  moctyma: | (O€3MMMHUTHBIA OCTYII K
http://znanium.com/bookread2.php?book=511218 ,mo mapomo.- DOBC | DBC «Znanium» mocie
«Znaniums peructparmn = ¢ IP-
aapeca HXTU)

10.3 Snexmponnsvie ucmounuku ungpopmayuu

Anpec NHTepHET-pecypca

HaumenoBanue UnTepuer-pecypca

obpazoBanue» http://www.edu.ru/

®enepanbHblii moptan «Poccuiickoe

OtkpoThIil HTEpHET-pEcypc, cBOOOIHBIN O€3TMMUTHBII
JOCTYIL

nH(pOpMaMOHHO- 00pa30BaTENbEHBIX PECYPCOB
http://fcior.edu.ru/

®denepaibHbII LIEHTp

DJEeKTpOHHBIE 00pa30BaTENbHBIE PECYpPChl M CEPBHCHI
JUTsl BCEX YPOBHEH U CTyIeHel 00pa3oBaHMsI.
OtxpoIThIil MHTEpHET-pecypc, cBOOOIHBIN Oe3TMMUTHBII
JOCTYIL

OKHO ILOCTyrIa K O6pa30BaTCJ'IbHLIM pecypcaM»
http://window.edu.ru/

WNudopmannonnas cucrema «Enunoe

Poccuiickoe obpa3oBaHue: eAMHOE OKHO JIOCTYTIA K
00pa3oBaTeNbHBIM pecypcaM, CBOOOJHBIN OE3TMMHUTHBIHN JIOCTYII.

http://elibrary.ru/defaultx.asp

Hayunast anexTponHas 6nbianoreka

CoriacoBaHo: -
3aB. oTaenoM /7‘” 4 Tapacosa B.41.
10 OUOIMOTEYHOMY
00CITy>KUBaHUIO
12. Mamepuanvno-mexnuueckoe obecneuenue  OUCUUNTUHDL

(mooyns).

1. Aynropus 106- B «JIaGopatopust TETIIOMacCOOOMEHHBIX MTPOIIECCOB»:




JlaGopatopHasi ycTaHOBKA JUIsl UCIIBITAHUSL PA3IUYHBIX KOHCTPYKIIUI
TEII000MEHHUKOB.

JlaGopatopHasi ycTaHOBKa IO peKTU(DUKALINH.

BupryanbHbie 1abopaTopHbie pabOThI 11O THAPABIUKE.
OBepx3I-MPOEKTOP.

DKpaH Ha TPEHOTE.

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

Komnerotep ABAKUS iH67 / 13-2100 / 2x4Gb / 500Gb / DVD / CR /
K/ M /[450W [ E2343F2 [ W7Stx - 11mr.

Komnbrotep(bl) ¢ BbIX010M B «IHTEpHET».

[Mporpammuoe o6ecmeuenue: Windows7, MicrosoftOffice 2007,
AntuBupyc Kacnepckoro.

2. Aymutopust 123- B « JlaGoparopusi TUAPABIMKHA W THAPABINYECKUAX

MaIlnuH».

JlaGoparopuslii ctena «I uapoctaTuka».

JlaGopartopusiii cTenn «l'uapoamHaMuka» C BXOJSAUIIUMH B Hero 4
uccienyemMpiMu MoayisiMu:. «llotepu Hamopa mo JIJMHE B KPYIVIOW
TpyOe»; «IloTepu Hamopa Ha BHE3aMHOM pacliupeHun»; «JluarpamMmma
bepnyum»; «PexnMbl TEUEHUS».

JlabopaTtopHasi yCTaHOBKa JUIsl ONPEACIICHUS  XapaKTEPUCTUKHU
IIEHTPOOEKHOT0 Hacoca:

JlaGopatopHo - MIPOMBIIIEHHBIN KOMILIEKC «HacTtoTHO-
pEryJIMPYEMBII TPUBOJ HACOCHOW CTAHIIUN»

3. Aymutopus 121- B «JlabopaTopust mpoIECCOB U ammapaToB XUMUIECKOM
TCXHOJIOTUU».

Crenp «uccneoBaHUE TUPOIMHAMUKN 3€PHUCTBIX MATEPUATIOBY.
VYceraHoBka sl M3Y4EHHUS  TEIJIOOOMEHHOro  Ipoliecca B
KOXKyXOTpyOUaToM TEr1I000MEHHUKE.

VYcraHoBka Ui ONpeAeNieHHs] PEeXUMOB padOThl  HAcaJl04HOMN
KOJIOHHHBI.

YcraHoBKa IS W3YyYeHHs Ipolecca pekthudukanvu (pasaeicHue
OMHApPHOW CMECH STUJIOBBIA CIIUPT — BOJIA).

Amnmapar APH-2.

[TepememmuBaromee yctpoiictso 119-8100.

13. Oopazoseamenvuvle mexnonozuu

KonnyecTBo 3aHATHI MPOBOAUMBIX B MHTEPAKTHBHBIX (hopMax- 8 4acos.
OCHOBHBIE HHTEPAKTUBHBIC (POPMBI TPOBEICHUS YICOHBIX 3aHATHM:

* TBOpUYECKHUE 3aaHUs;

* paboTa B MaJIbIX rpymnmnax;

* TUCKYCCHS;

* U3yYEHHE U 3aKpEIVICeHue HOBOTO MaTepuaia Ha MHTEPAKTUBHOM JIEKIUU



(nexkuus-0ecena, JeKUUs — JAUCKYCCHUs, JIEKIUA C pPa300poM KOHKPETHBIX
CUTyallui, JIEKIHS C 3apaHee 3aIlulaHUPOBAHHBIMU OIIMOKaMH, JEKIHs- Ipecc-
KOH(MepeHIUs, MUHU-JIEKIU).
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