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Kadenpa mporiecco u anmapaTtoB XUMHYECKOW TEXHOJIOTUN

MopnucaHo undposoii noanucbio: OIEOY BO CNXDY
MWH3APABA POCCU
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title=MpopekTop no yue6Hoii pa6ote, o=Or6OY BO
CNX®Y MUH3PABA POCCUN, street=YJ1 NPODECCOPA
MOMOBA, IOM 14, JIUT A, I=CankT-MeTepbypr, st=78T.
CaHkT-NeTepbypr, c=RU, givenName=tOnuna
leHHagbeBHa, sn=UnbuHosa, cn=Prb0Y BO CMNXDY
MWH3APABA POCCUM

[ata: 2023.07.25 13:55:57 +03'00"

PABOYAS ITPOT'PAMMA JTVCHUTIIMHBI (MO YJIA)

L B

CaHkT-lMeTepbyprckui

rocynapCTBEHHbIN XUMUKO-
(apmaLeBTUYeCKMil YHUBepCUTeT

b1.0.16 TEOPETUYECKHUE OCHOBbI XUMHNYECKHUX ITPOLECCOB

Hamnpasnenue nogrorosku: 04.03.01 Xumust

[Ipoduns noaroroBku: @U3NKO-XMMHUUECKHE METO/IbI aHAJIN3a B IPOU3BOJICTBE U KOHTPOJIE

KauecTBa JICKApPCTBEHHBIX CPECTB
dopMbI 00yUeHUS: OUHAS

KBanudukanus (cTernensb) BeITyCKHUKA: bakanasp

I'og Habopa: 2023
Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona
OG’LCM: B 3a4CTHBIX €ANHUIaX: 6 3.e.

B aKaJeMHUYECKUX Jacax: 216 ak.4.
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Pa3padoruukmu:

JlotieHT kKadeaAphl MPOILIECCOB U AMapaToB XUMHUYECKOM
TEXHOJIOTHH, KaHAUAAT papMalieBTHUeCcKux Hayk Pyomosa JI. H.

Pabouas mporpamMMa AUCIUILTUHBI (MOIYJISA) COCTABICHA B COOTBETCTBHHU C TpeboBaHusmMu OI'OC
BO no nanpasnenuto mnoarotoBku 04.03.01 Xumwus, yTBEpKIECHHOTO NpUKa3oM MuUHOOpHAyKd
Poccun ot 17.07.2017 Ne 671, ¢ y4yeroM TpyaOBBIX (YHKIUI NpoQecCHOHATBHBIX CTaHIAPTOB:
"CrienuaiucT Mo MPOMBIIIICHHON (apManuy B 00JacTH MCCIIEAOBaHUN JICKApPCTBEHHBIX CPEICTB",
yTBEpXkAeH npukazoM Muntpyna Poccun ot 22.05.2017 Ne 432n; "Crenuanuct 1o NpoMBIIITIEHHON
¢dapmarmn B 00MacTH KOHTpPOJII KadecTBa JIEKAPCTBEHHBIX CPEACTB", YTBEPXKAEH IPHKA30M
Muntpyna Poccun ot 22.05.2017 Ne 4311; "Cnennaiuct o MpOMBIIIICHHOH GapMmannu B 00J1acTH
IIPOU3BOACTBA JIEKAPCTBEHHBIX CPEICTB", yTBEPKAEH Nnpuka3zoM Munrtpyna Poccun ot 22.05.2017 Ne
430n; "CnenManucT MO HAayYHO-HUCCIEAOBATEIbCKUM U ONBITHO-KOHCTPYKTOPCKUM pa3paboTkam",
yTBepXkAcH npukazoM Muntpyna Poccun ot 04.03.2014 Ne 1211.

CornacoBaHue U yTBepkKACHHE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opras
1 | Meroguueckas | Ilpencenarens Anexkceesa I M. CormacosaHo 27.04.2023
KOMHCCHUSI METOINYECKOUN
YI'CH 04.00.00 | komuccun/coBeT
a
2 Kadenpa OTBETCTBEHHBIN Aunekceena [. M. CormtacoBaHo 27.04.2023
AHAJIUTUYECKOU 3a
XUMUHU oOpazoBarebHy
0 IPOrpaMMy
3 Kadenpa 3aBeyIOIHi Copoxkun B. B. Paccmotpeno | 24.05.2023, Ne
MIPOIIECCOB U kadenpoii, 11
anmnapaToB PYKOBOAUTEIH
XUMHYECKO  |mozpaszzieneHus,
TEXHOJIOTHUH | pealu3yIOLIero
OIl
CornacoBaHue M YTBEpXKIACHUE 00pa30BaTEIIbHON MPOTPaMMBbI
[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATMYWN)
opras
1 (bakynpreT Jekan, KygBaesa E. B. CormacoBaHo 28.04.2023
MIPOMBIIIIEHHOHN | PYKOBOJIUTEIb
TEXHOJIOTHH MOJpa3IeIeHUS
JIEKapCTB
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1. [lmanupyemble pe3yabTaThbl 00y4eHHUS M0 JUCHHUILUIUHE (MOAYJII0), COOTHECEHHbIE ¢
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

OIIK-1 CnocobGeH aHamM3UpOBaTh U MHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCTIEPUMEHTOB,
HaOJIIONIEHNUH U U3MEPEHUN

OIIK-1.1 Cucremarusupyer M aHaJU3UPYET pe3yJabTaTbl XUMUYECKHUX 3KCIIEPUMEHTOB,

HaOMIOCHNH, U3MEPEHHUH, a TaKXKe Pe3yJbTaThl PACUETOB CBOWCTB BEIIECTB U MaTepHajioB
3namo:
OIIK-1.1/311 3Harte OCHOBHBIE HampaBJICHHUS B PEUICHWH 3agad IO CHHTE3Y
OPraHUYeCKUX COCIMHEHUN
OIIK-1.1/382 3Harh (UBHKO-XMMHUYECKHE CBOWCTBA OPraHMYECKUX COCIUHEHUH,
OCHOBHBIE METO/IbI UX U3MEPEHHUS
OIIK-1.1/313 3Harh cmocoObl pacdeTa pe3ylbTaroB B THUTPUMETPHUECKUX METONAX
aHalM3a U rpaBUMETPUU
OIIK-1.1/384 3Hath cmocoObl pacueTa pe3ylbTaroB aHAIW3a B (DPU3UKO-XMMUYECKHX
METOAAX aHaJINu3a
OIIK-1.1/385 UmeTh npezacraBieHue o TaOylIUpOBAaHUM SKCIEPUMEHTAIBHBIX JaHHBIX,
BE/ICHUH J1a0OpaToOpHOTrO >KypHasa
OIIK-1.1/316 3HaTh OCHOBHBIE TEPMHHBI, UCIIOIb3YEMBIE B Kypce KOJUTOUTHON XUMHUH
OIIK-1.1/317 3HaTh OCHOBHBIC pa3aeibl (PU3NICCKON XUMUH
OIIK-1.1/3u8 3HaTh 00BEKTHI, METOIBI HCCIICIOBAHMS, METOAOIOTHUYECKIE OCOOCHHOCTH
U HMCTIONB3YyEMBIN amlmapar, XapakTepHbIe JUUIsl COOTBETCTBYIOIETO paszaena (pu3nuecKon
XUMHHU
Ymemu:
OIIK-1.1/¥Mm1 YmeTb cpaBHUBAThH U Mpeajararb BapuaHThl PEICHUs] KOHKPETHON 3a1a4u
OpPraHMYECKOro CUHTE3a
OIIK-1.1/¥YM2 YMeTh IpOBOAMTD aHAIU3 PE3YAbTaTOB XUMUYECKHUX 3KCIIEPUMEHTOB
OIIK-1.1/¥YM3 YMmeTh paccuuTaTh pe3ysIbTaThl XUMHUYECKOTO aHAIHM3a 10 TMOJTYYECHHBIM
JKCIIEPUMEHTAIbHBIM JJaHHBIM
OIIK-1.1/¥YM4 VYmeTh paccuuTaTh pe3yibTaT aHajln3a B (PU3HKO-XUMHUYECKHX METOIax
aHaJn3a
OIIK-1.1/YM5 YMmeTh aHAMM3UPOBATh PE3YJIBTAThI MPOBEACHHOTO aHAIN3a
OIIK-1.1/¥YM6 VYMmeTb, MONB3YysACh JUTEPATYPHBIMU JaHHBIMHM, TPOBECTH pacyeThbl
ajcopOIMu, yAETbHOM NOBEPXHOCTH, pa3Mepa YacTHI M SJIEKTPOKHMHETHYECKOTO
NOTEHIMAA.
OIIK-1.1/YM7 YMmeTh cucTeMaTU3HpOBaTh PE3yIbTaThl XUMHUYECKUX HKCIIEPUMEHTOB IO
00bEKTaM, METOAAM U LIEJISIM NIPOBEACHUS IKCIIEPUMEHTA.
OIIK-1.1/YM8 VYmeTh olleHHMBaTh MPaBUIBLHOCTH PACUETOB, MPOBEACHHBIX B paMKax
XMUMHUYECKOTO SKCIIEPUMEHTA U HEOOXOAUMBIX JJIsl TOJTyUeHHsI KOHKPETHOT'O Pe3yJIbTara.
Braoemy:
OIIK-1.1/HBl Bnanerp nmepBHYHBIMH HAaBBIKAMH M OCHOBHBIMH METOJIAMH PEIICHUS
TEXHOJIOTMUECKHX 3a7a4y

OIIK-1.2 [Ilpemmaraer UHTEPHpETAMIO PE3YIbTAaTOB COOCTBEHHBIX 3KCIEPUMEHTOB U
PacYeTHO-TEOPETUYECKUX PAdOT C MCIIOJIB30BAHUEM TEOPETHUECKUX OCHOB TPATUIMOHHBIX U
HOBBIX Pa3JeoB XUMHUH

3name:

OIIK-1.2/311 3HaTh TEOPETUYECKHE OCHOBBI OCHOBHBIX Pa3/IeIOB OPTaHUUECKON XHUMUH,
IpaBuJia IPOBEACHUS U PACUETOB XMMHUYECKHUX IKCTIEPUMEHTOB
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OIIK-1.2/312 WmeTp mpencTaBieHHE O 3ajJadax aHalIW3a JUTEPATypHBIX NAaHHBIX H
COOCTBEHHOTO HKCIIEPHMEHTA

OI1IK-1.2/313 3HaTh ciocoObI HACHTU(UKALIIH B METOIaX XMMUYECKOTO aHAIIN3a

OIIK-1.2/384 3HaTh OCHOBHBIC AaHAJIUTHYECKWE CHUTHAJIBI JJII  MPOBEIACHHS
UICHTU(DUKAIIMA W KOJMYECTBEHHOTO ONpENeeHUus B (PU3UKO-XUMHUECKHUX METOMax
a”an3a

OIIK-1.2/315 3HaTh Kak UHTEPIIPETUPOBATH MOTYUYCHHbIE PE3yIbTaThl HKCTIEPUMEHTOB U
pacu€THO-TeOpeTHYeCKuX  paboT ¢  HUCIOJNIb30BaHMEM  TEOPETUYECKHMX  OCHOB
TPaJULIMOHHBIX U HOBBIX Pa3JeIOB XUMHHU

OIIK-1.2/386  MmeTrhr  mpenctraBieHHe 00  WHTEPHOJAIMH,  SKCTPAIIOJISIIUN
9KCIEPUMEHTAJIBHBIX IaHHBIX JJI HAXOXKICHHSI HICKOMBIX BETUYMH

OIIK-1.2/307 3HaTh TEOpETUYECKHUE OCHOBHI TPATUIIMOHHBIX M HOBBIX pPa3/eiioB
KOJUIOUJTHOU XUMHMU.

OIIK-1.2/388 NmeTth npeacTaBieHue o0 AIeMEHTaX KBAaHTOBOM XUMHUHU

OIIK-1.2/319 Hmetp mpencraBieHHEe O TEPMOAMHAMHUKE M TEpMOIMHAMHUKE (Ha30BOrO
paBHOBECHS.

OIIK-1.2/3u10 Mmets mnpexacraBieHue 00 3IEKTPOXMMHUHU, KUHETUKE XHMHUYECKHX
peaKLHmii, KaTaause.

Ymems:

OIIK-1.2/¥YM1 YMeTh npeioKUTh BApUAHTHI HHTEPIPETAIIMH PE3YTHTaTOB XUMHUYECKIX
SKCIIEPUMEHTOB U PaCueTOB

OIIK-1.2/YM2 YMmeTh popMyaupoBaTh BBIBOIBI IO PE3yIbTaTaM aHalKu3a JUTEPATyPHBIX
JAHHBIX U COOCTBEHHOTO SKCIIEPUMEHTA

OIIK-1.2/¥Ym3 YMeThb 00BSICHUTH pe3yIbTaThI AKCIIEPUMEHTOB u
pacy€THO-TEOPETHYECKUX PAOOT, M BEISIBUTh OCHOBHBIC TTApaMETPhI IPOIIECCOB.

OIIK-1.2/YM4 YMeTh COCTaBIATH OTUET O pe3yJibTaTax MPOBEACHHOTO SKCIIEPUMEHTA.
OIIK-1.2/¥YM5 YMmeTb coOupaTh U aHATU3UPOBATH JINTEPATypHBIC JaHHBIE.

OIIK-1.2/YM6 YMmeTh MHTEPHPETUPOBATh PE3YJIbTaThl COOCTBEHHBIX SKCIIEPUMEHTOB U
pacuéTHO-TEOPETUUECKUX  pabOT €  HCIOJIb30BAaHHEM  TEOPETUUYECKUX  OCHOB
TPaJAULIMOHHBIX U HOBBIX pa3leioB (PU3HUECKON XUMUU

Braoems:

OIIK-1.2/HB1 Bnanets HaBBIKOM pacyeToB THUITOBBIX oKa3areiei
XUMHUKO-TEXHOJIOTHUYECKUX TPOIECCOB TPH OPraHMYECKOM CHHTE3€ OWOJIOTHYECKH
AKTUBHBIX BEIIECTB

OIIK-2 CnocoOeH mpoOBOAUTH C COONIIOAEHHEM HOPM TEXHUKH O€30MacHOCTH XUMHUYECKUI
HKCIIEPUMEHT, BKIIIOUasi CHHTE3, aHAJIM3, U3yUCHUE CTPYKTYpPbl M CBOMCTB BEILECTB U MAaTe€pHajIoOB,
HCCIIEIOBAaHHE TIPOLIECCOB C UX yYaCTHEM

OIIK-2.1 Paboraer ¢ XUMHUYECKMMH BEIIECTBAMH C COOJIONECHHEM HOPM TEXHHUKH
0e30MacHOCTH

3name:

OIIK-2.1/3u]1 3Harb HOpPMBI TEXHUKH OE30MACHOCTH MO paboTe ¢ XUMHUYECKUMHU
BEIIECTBAMHU

OIIK-2.1/312 3HaTh WHCTPYKIMHM IO OXpaHEe Tpyda M TEXHUKE Oe30MacHOCTH B
aHAJIUTHYECKOH J1abopaTopuu

OI1IK-2.1/313 3HaTh OCHOBHBIE XMMUKO-TEXHOJIOTMYECKUE MPOLIECCHI IPU MIPOU3BOJICTBE
(apmaneBTH4ECKOM MPOITYKIHH

OIIK-2.1/384 3HaTh CBOMCTBA XUMUYECKUX BEIIECTB, 00YCIaBIMBAIOIINE UX OMACHOCTD,
¥ HOPMBI TEXHUKHU 0€301MacCHOCTH pabOThl C HUMHU

Ymemo:
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OIIK-2.1/¥Ym1l VYmerp paboraTb B J1a0OpaTopuu C COOJMIOACHHEM HOPM TEXHUKH
6e30macHOCTH

OIIK-2.1/¥YM2 YMeTh MOAJCPKHUBATH OCHOBHBIE MapaMeTphbl OE€30MacHOTO MPOBEICHUS
XHUMHUKO-TEXHOJIOTMYECKUX MPOIIECCOB B IIPOU3BOACTBE (hapMalleBTUUECKONW MPOIYKIIMU

Braoems:

OIIK-2.1/HBl Baagers HaBBIKOM Jle7IaTh  BBIBOABI IO pe3yJibTaTaM aHajau3a
AKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETHYECKUX  paldoT B  IIPOM3BOJICTBE
(dhapmareBTHIeCKOM MPOTyKIIUH

[IK-5 Bnageer HaBbIkaMH pacyéTa OCHOBHBIX TEXHMUYECKUX IOKa3arejled TEeXHOJIOTHUYECKOTro
mpolecca Mporu3BoACTBa (hapMaIleBTUYECKON TPOAYKIIUN

[IK-5.1 BeinosHsieT pacu€Tbl TUIIOBBIX MOKAa3aTeIell XHUMHUKO-TEXHOJOTMYECKUX IMPOIECCOB
MIPOM3BOACTBA (hapMalleBTUYECKONU MPOAYKIIUU
3namu:

[1K-5.1/3u1 3HaTh OCHOBHEIE IOKa3aTeIn U METOIUKU pacuera
XUMHUKO-TEXHOJIOTHUECKUX TPOIECCOB MPOU3BOACTBA (hapMaIleBTHUCCKUX MPEIapaToB

[1K-5.1/362 3HaTh METOABI MPOBEACHUS IKCIIEPUMEHTATBHBIX UCCIEAOBAHUI M TUTIOBBIX
pacyeToB B MPOM3BOACTBE hapMarleBTUICCKUX CyOCTaHIIHMA

[1K-5.1/383 3Hate (akTophl, BIUSAIOIIME HA CKOPOCTh, BBIXOA MU CEIEKTHUBHOCTH
XUMHYECKHUX MPOLECCOB CUHTE3a, MPOTEKAIOIINX 110 PAa3INYHBIM MEXaHU3MaM.

Ymems:

[IK-5.1/¥YM1 YMeTh NpOBOIUTH SKCHEPUMEHTAJBHBIC MCCIEIOBAHUS WU TPUMEHSTH
NOJTYYECHHBIE PE3YJIbTaThl Ul TUIOBBIX PacyeTOB B MPOM3BOACTBE (hapMaleBTUUYECKOM
IPOAYKLUHU

[TIK-5.1/YM2 YMeTh CTPOUTH 3aBUCHUMOCTh MEXKIYy CTPOSCHHEM BEIIECTB U CKOPOCTSIMHU
peakiuii, BBINOJHATH Pacuy€Thl TEOPETUYECKOTO U  IPAKTUYECKOTO  BBIXOAA
XMUMHUKO-TEXHOJIOIMYECKUX MPOIIECCOB IPOU3BOACTBA (PapMalleBTHUECKUX CyOCTaHLIUH.

Braoems:

[1K-5.1/HsB1 Bnanetn METOIUKAMU pacuera OCHOBHEIX roKasareieu
XUMHUKO-TEXHOJIOTHUECKUX TPOIECCOB a MMPOU3BOICTBE (papMaIlleBTHUCCKON MTPOIYKITUN

2. Mecro aucuumimnHbl B cTpykrype OII

Huctunnuna (moxayns) b1.0.16 «Teopernueckne OCHOBBI XMMHUYECKHUX IPOLIECCOB» OTHOCUTCS K
o0s13aTeNbHOM YacT 00pa30BaTeIbHOM MPOrpaMMBl M U3ydaeTcs B cemecTpe(ax): 5, 6.

[IpenimecTBytoUEe TUCIUTUTHHBI (PAKTUKU) TIO CBSA3SIM KOMITETCHIIUH:
b1.0.10 ApanuTUdeckass XUMHUS;
b51.0.06 O0miast 1 HeOpraHUYEeCKasi XUMHUS;
b1.0.13 Opranuueckasi Xumusi;
b2.0.01(Y) yuebnas npakTuka (03HaKOMUTEIbHAS PAKTUKA);
b1.0.11 ®dusndgeckas Xumus;
[Tocnenyromue TUCUUIIIUHBI (IPAKTUKH) 110 CBA3SM KOMIETEHIIUI:
b1.0.20 Beaenue B (hapmakoneitHbIN aHAN3;
b1.0.14 KonnougHass XuMus;
b1.0.13 Opranuueckasi Xumusi;
b1.B.11 OcHOBBI TEXHOJIOIMH FOTOBBIX JIEKAPCTBEHHBIX CPEJICTB;
b1.0.18 OcHoBBI (hUTOXUMUH;
b1.B.13 OcHOBBI XUMHYECKOTO CHHTE3a (papMalleBTHUECKUX CyOCTaHIINH;
Bb3.01(/1) IToaroroBka K 3amuTe 1 3amIyUTa BHITYCKHON KBATH(PUKAIIMOHHON pabOTHI;
b2.B.01(IT) npon3BoacTBEeHHAs MTPaKTUKA (TEXHOJIOTUYECKAs MPAKTHKA);
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B mporecce u3y4eHuss AMCUUIUIMHBI CTYACHT TOTOBUTCS K BUAaM MPO(GECCHOHAIBHON NesITeTbHOCTH
U PpEUICHUI0 TpodecCHOHANBHBIX 3aaad, npeaycMmoTpeHHbx PI'OC BO u obpaszoBarenbHOIM
IIPOrpaMMON.

3. O0bem AMCUMIIVIMHBI M BUABI Y4eOHO#i padoThI
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4. Conepxxanue TMCUUNIMHBI
4.1. Pa3nenbl, TeMbl JUCHUIJIMHBI H BUAbI 3aHATHIA
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Paznen 1. F'uagpomexanuveckue 52 12 6 4| 10| 20| OIIK-1.1
npouecchl MPOU3BOACTBA OIIK-1.2
(hapmaneBTHYeCKON IPOAYKIUH OIIK-2.1
Tema 1.1. Tuapocraruxa. 30 6 4 2 6| 12| IIK-5.1
I'ipponnHamMuka.
Tema 1.2. Pa3znenenue 22 6 2 2 4 8
HEOJTHOPOJHBIX CHCTEM.
[TepememmBanue. B3BeneHHbIM
ciou
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Paznen 2. TensioBbie mpoueccol 56| 10 4| 10 4 6| 22| OIIK-1.1

B IIPOU3BOJCTBE OIIK-1.2
(papmaneBTnueckon OIIK-2.1
npoaykuuu. Belmapusanue. I1K-5.1
Tema 2.1. TenmmooOMeHHBIE 42 6 4 4 6| 22
nporeccel. Belmapusanue.

Tema 2.2. OGopynoBanue B 14 4 4 6

MIPOM3BOJICTBE (hapMaIleBTUUYECKOM

TPOIYKIMU

Pa3gen 3. Cymka B 29 6 2 2 6| 13| OIIK-1.1
NMPOU3BOACTBE OIIK-1.2
dapmaneBTHYECKON MPOXYKIIUMN OIIK-2.1
Tema 3.1. OcHOBEI IpoLEcca 291 6 2| 2| 6| 13| IK-5.1
CYLIKU

Pa3gen 4. MaccooOMeHHbBIe 79 16 4| 14 6| 10| 29| OIIK-1.1
npouecchbl B NPOU3BOACTBE OIIK-1.2
(hapmaneBTHYECKHX BelleCTB OIIK-2.1
Tema 4.1. OcHOBBI MaccOOOMeHa. 8| 4 2 2| HK-5.1

Maccootnaua. MonekynasapHas
muddysus. [TepBoiii 3akon Duka.
KoHnBekTHBHBII
nepenoc.Macconepenaua

Tema 4.2. MaccooOMeHHbIE 35 4 8 2 6| 15
MPOIIECCHI B CHCTEME ra3(map)-
KHUIKOCTh

Tema 4.3. AncopOuusi. 18 2 2 41 10
HNonnooOMeHHbIE

npoueccel. Kpucramuzanusi.
OpmHoCTyneHYaTast SKCTPAKITHSI.

Tema 4.4. OGopynoBaHue st 18 6 4 6 2
MIPOBEJICHHS] MAaCCOOOMEHHBIX

MPOLIECCOB

Hroro 216| 44 8 32| 16| 32| 84

4.2. Conep:kanue pa3aejioB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. l'uopomexanuueckue npoyeccol npou3eoocmaa hapmayesmuyeckoii npoOyKuuu

Tema 1.1. I'uopocmamuxa. I uopoounamuxa.

Brenenue. [Tonsitue o TexHomoruyeckom mnpoiecce. Tunossie mpouecchl. ['uapocratuka. OCHOBHOE
ypaBHEHUE rUApOCTaTuKH, ypaBHeHue [lackansa. ['maponunnamuka. 3akoH Bsi3koro TpeHus: HprotoHa.
PexxuMbl TedeHuss moTokoB. Kputepuu ruppomexaHMyeckoro mnopodus. YpaBHeHue bepHymim.
I'uppaBnuyeckoe conpoTHBIeHHE TpyOompoBonoB. IloTepu naBneHuss Ha TpeHHE M HAa MECTHBIC
COIIPOTHBICHUA B TpyOo-mpoBonax.Pacuer MmomHOcTH Hacoca (BeHTmwiATopa). PaGora Hacoca
(BeHTHIIATOpA) HA ceTh. Pacuer nuameTpa TpyOOIPOBOIOB U BHIOOP ONTUMAIBHOM CKOPOCTH MOTOKA.

Texyuuii KOHTPOJIb

MuHumanbHbIi | MakcuMaabHbBIN
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTICIIHBINA Oai Oan
Tecr 9 15
3ammTa oT4éTa 1o Ja0OpaTOPHOU paboTe 9 20

TTonrorosneno B cucteme 1C:Yuusepcurer (000001022) Crpanura 7 u3 21



NunuBunyanbHbie 3a0aHUs 90 140

3ammTa oT4ETa MO MPAKTUYECKOM padoTe 3 5

Tema 1.2. Pasoenenue HeoOHopoOonvix cucmem. Ilepemewusanue. B3gewennuoiii croti

Metonsr pazaenenus HeomHOpoAHbIX cucteM.Ocaxaenue. LlenTpudyrupoBanue. OumbTpoBaHHE.
Crnioco6w1 pusTpoBanus. CBoricTBa ocankoB. OcHOBHOE ypaBHeHHE PrutbTparuu. [lepememmBanue.
[lepemenmmBanre u ero BUbl. B3BELICHHBIN CI0M M pacyeT €ro xapakTepUCTHK. | MapaBiuyeckoe

COMPOTUBJICHHE HEMOJBMKHOTO W B3BEIIEHHOTO CJI0A JUCHEepCHBIX 4YacTull. (OCHOBHBIE
TEXHOJIOIMYECKHE HAIPABJIECHUS UCTIOIb30BAHMSI B3BEILIECHHOT'O CIIOSL.
Texyuuii KOHTPOJIb
Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI MHHHMaHVB Hbiit | MakcHMabHbIH
YCTICIITHBINA Oai Oain

Tecr 10 20
3ammTa oT4éTa 1o Ja0OpaTOPHOM padoTe 12 20
3ammra oT4€éTa MO MPaKTU4YECKoi padore 3 5

Pa3zoen 2. Tennoesvie npoyeccol ¢ npouszeoocmee hapmayeemuueckoii npodykyuu. Beinapueanue.

Tema 2.1. Tennoobmennvie npoyeccol. Buinapusanue.

OcHoOBBI Temionepenayn. Buipl KOHBEKTUBHOM TEIUI0OTAAuYH.. TeNI0o0TIa4a Mpyu KOHJICHCAIlMU apa.
Termmoornaua npu kuneHuun xxuakocteit. Termmonepenada. Kosddumuent termnonepenaun. Cpenusis

Pa3HOCTh TEMIIEPATyp MEXKIY TETNIOHOCUTEISIMH.
BrinmapuBanue.
Pa3HOCTh TeMIIEparyp.

Texyuuii KOHTPOJIb

Cxema BbIIapHOW YycTaHOBKHU.Temmeparypuble mnotepu. I[lomHas u mone3Has

MuHumanbHbIi | MakcuMaabHbBIN
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTICIITHBINA Oai Oain
Tect 10 20
3ammTa oT4éTa 1o Ja00paTOPHOU paboTe 10 20
NunuBunyanbHblie 3a0aHUs 60 100
3ammTa oT4EéTa MO MPAKTUYECKO padoTe 3 5

Tema 2.2. Obopyoosanue 6 npouzeoocmee gapmayesmuieckoi npooyKyuu

N3ydeHne KOHCTPYKIUH anmapaToB: HACOCHI, BEHTWISITOPHI. ATINapaToB: anmnapaTsl s pa3aeaeHus
CYCIIEH3MI; ammaparoB JUIs pa3lelieHHus ra3oB3Beceil, TErI00OMEHHUKOB M IEPEMEIINBAIOIINX

YCTpPOMCTB.
Texymui KOHTPOJIb
MunnmaneHbl | MakcumanbHbINA
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCTIEITHBIA 0asut Gamn
Tect 3 5
Ortuet o naboparopHoii pabore 10 20

Pazoen 3. Cyuika ¢ npouszeoocmee ghapmayesmuueckoii npooyKyuu

Tema 3.1. OcHosbl npoyecca cyuiku
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Cymika B ¢apmarieBTuueckoii mpompinuieHHocTd. Kiaccudukanus Bemiects. @OpMbI CBSI3U BIaru ¢
MarepuanoM. KpuBas paBHOBECHOH BIaXKHOCTH Marepuana. MeTtozasl cylku. /luarpamMmma cOCTOSIHUS
BJIYKHOTO arMocdepHoro Bo3ayxa. Kuneruka npornecca cymku. CyImmikH.

Texyuuii KOHTPOJIb

MuHumanbHbIi | MakcuMaabHbBIN
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTICIITHBINA Oai Oan
Tect 12 20
NuauBuyanbHbIE 3a1aHUS 150 260
Otuet o npaxkTuyeckoit padbore 3 5
OtyeT no naboparopHoii padoTe 10 20

Pa3zoen 4. Maccooomennvie npoyeccol 6 npou3eoocmaee hapmayesmuieckux eeuiecme

Tema 4.1. Ocnoswvl maccooomena. Maccoomoaua. Monexkynaprnas ougppyzus. Ilepswiii 3akon Duka.
Konsexmusnuwiii nepenoc. Macconepeoaua

Knaccudukanus MaccooOMEHHBIX TpoleccoB. MaccooTnaua. YpaBHEHHE MaTepUallbHOTO OajlaHca
MacCOOOMEHHOTO armapara HEeMpPephIBHOTO ACHCTBUA. YpaBHEHHE pabodueit uHMN. MosekyaspHas
muddysus. [lepsorit 3akon ®uka. KoHBeKTHBHBIN MepeHOc. MeXaHn3M MPOIECCOB MacCONepeHoca.
VYpaBHenue MaccooTnaud. OCHOBHOE ypaBHEHUE Macconepeayn.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

MuHUMaIbHBIN
YCTCITHBINA Oai

MaxkcuManbHBIN
Oa

CobecenoBanue

Tema 4.2. Maccoobmernnvle npoyeccyl 8 cucmeme 2a3(nap)- HCUokocmo

[Mpouiecc mpoctoii meperonku.lleperonka c paeduermanueii. [leperoHka ¢ BOJASHBIM TAPOM.

Pextuduxanus. [Ipouecc abcopbuuu.
Texymui KOHTPOJIb

MunnmaneHbl | MakcumanbHbINA
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N

YCTIEITHBIA 0asut Gamn
Tect 10 20
3amura oT4éTa 1o 1abopaTropHOit paboTe 10 20
3ammTa oT4EéTa MO MPAKTUYECKOH padoTe 6 10
Tema 4.3. Aocopoyus. Honnooomenuvie npoyeccol. Kpucmaniuzayus. Oonocmynenuamas
IKCMPAKYUS.

AncopOrust. CraTvka U KHHETHKA aJcOopOIMH, MaTepuaibHbli 6ananc. IOHOOOMEHHBIE MPOIECCHI.
Kpucrammzanus. M3orepMudeckas 1 M30ruaApHyYecKas Kpuctaumsanus. JKUIKoCTHaAs SKCTpaKLus.

OnHocrtynenyarasi 3KCTpakius. MarepuanbHblii OanaHc.
Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaITbI .
YCTCITHBINA Oai Oan
Tect 10 20
OT4eT mo mpakTUYECKOi padoTe 6 10

Tema 4.4. Obopyoosanue 0151 NPOGeDeHUsT MACCOOOMEHHBIX NPOYECCO8
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W3yuenne ammapaTypHoro oQoOpMIIEHHs Tpollecca CYIMIKH, KPUCTAUTU3AlUU, TEPEroHKH,
pexTudUKaInm, acopOIi, HIOHHOTO 0OMEHa, SKCTPAKITUH.

Texymuii KOHTPOJIb

MuHnmaneHbli | MakcumanbHbINA
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIENTHBIN 0asut Oamn
Tect 3 5
3amura oT4éTa 1o 1aboparopHoit paboTe 10 20

4.3. Conep:xaHue 3aHATHII CEMHMHAPCKOI0 THIIA.

Ounas ¢popma o0yuenusi. Koncyjabrauuu B nepuox reopernyeckoro ooydenus (44 4.)
Pasnen 1. TI'mapomexaHmuyeckue mpouecchl NpPou3BoACTBA (apManeBTHYECKOM
npoaykuuu (12 v.)
Tema 1.1. l'mapocraruka. ['maponunamuka. (6 4.)
1.KoHcynbranus mo mopsaKy MoArOTOBKH U 0OPMIICHHUSI OTYETOB K J1a00paTOPHOMY 3aHATHIO
2.KoHcynpTanus 1o nNoAroTOBKE K TECTUPOBAHUIO MO TEME AUCLIUILIUHBI
3.KoHcynprammu TO pEIICHUI0 WHAWBHIYaIbHBIX 3a7ad B paMKaxX CaMOCTOSTEIbHON paboT
(momamneit 3agaun "I'uapoarnHamuka')

Tema 1.2. Pa3nenenue HeonHopoaHbIX cucteM. IlepememmBanue. B3pemensslii ciioil (6 4.)

Mertonsl paznenenuss HeogHOpomaHbIX cucteMm.Ocaxnenue. llenTpudyrupoanne. duUIbTpOBaHHE.
Crnioco6w1 punsrpoBanus. CBoricTBa ocankoB. OcHOBHOE ypaBHeHHE PrutbTparuu. [lepememmBanue.
[TepemenmmuBanre u ero BUIbl. B3BELICHHBIN CI0M M pacyeT €ro xapakTepUCTHK. | MapaBinyeckoe
COTIPOTUBJICHHE HEMOJBWKHOTO W  B3BEIIEHHOTO CJI0A JUCHEepCHBIX dYacTull. (OCHOBHBIE
TEXHOJIOTMYECKHE HAIPABIECHUS UCTIOIb30BAHMSI B3BEILIEHHOT'O CIIOS.

Paznea 2. TemioBbie mpouecchbl B NPOU3BOACTBE (apManeBTHYECKOW MNPOAYKIMH.
BoinmapusBanue. (10 4.)

Tema 2.1. TerutoodmeHHbIe TIporiecchl. BrimapuBanue. (6 4.)
1.IToaroroBka 1o mopsAKy NOATOTOBKU U 0()OPMIIEHHUS OTUETOB K JIAOOPATOPHOMY 3aHSATHIO
2.KoHcynbTanus no noAroToBKe K TECTUPOBAHUIO 10 TEME TUCLUIUIMHBI
3.KoHcynpranuu no BHIOIHEHUIO AoMalTHel paboTsl Ha Temy "Temnmonepenaya”
4.KoHcynbTalMy 1o BHIOJHEHHIO JJOMAIHE# paboTel Ha TeMy "BeinmapuBanue"

Tema 2.2. OGopynoBaHue B IPOU3BOJICTBE (papMarLieBTHUECKON MPOAYKINH (4 4.)
1.KoHcynbTanuy mo BBITOJHEHHUIO CaMOCTOATENBHOM paloThl: M3yueHHe paboThl 00OpYIOBaHUS B
IIPOM3BOJICTBE T'OTOBBIX JIEKAPCTBEHHBIX CPE/ICTB.
2.KoHcCynpTanuu no Bompocam Mo AUCHUIUIUHE K 3a4ETy.
3.KoHcynbranus no NoAroToBKe K TECTUPOBAHUIO 110 TEME TUCIUITIIMHbI

Pasnea 3. Cymka B npou3BoacTse ¢papmaneBTHYecKOi npoaykuuu (6 4.)

Tema 3.1. OcHOBBI TIpoLIECCa CymKH (6 4.)
1. KoHcynbramus 1no nopsaxy oQpopmiIeHHs OTYETOB 10 paboTam.
2. KoHcynbraius 1o nopsjaxy moJroToBKu 1 o(popMIiIeHHsI OTYETOB K J1a00paTOPHOMY 3aHSTHIO.
3. Koncynpbramus 1o noaroToBKe K TECTUPOBAHUIO IO TEME AUCLUUTUINHBL.
4. KoHCynpTalluu MO PEUICHUI0 MHIUBUAYAIbHBIX 3a7ad B paMKaX CaMOCTOSTEIbHON padoThl 1O
teme "Cymika".

Pasnes 4. MaccooOMeHHbIe polecchbl B NPoN3BoACTBe (papmaneBTHYecKux BemecTs (16
4.)

Tema 4.1. OcHoBBI MaccooOMeHa. Maccootnaya. Monekynspras auddysus. [leporii 3akon
®uxka. KonBektuBHbIl nnepeHoc.Macconepenaua (4 4.)
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1. KoHcynbranus no nopsaky oopmiaeHus: OTYETOB MO paboTam
2. KoHcynbranus mo noaroToBKe K TECTUPOBAHUIO 110 TEME JUCIUILTAHBI

Tema 4.2. MaccooOMeHHBIE TPOIIECCHI B CUCTEME ra3(Tap)- KUIKOCTh (4 4.)

1.KoHcynpranus no nopsaAKy NOoAroTOBKH U 0OPMIIEHHUSI OTYETOB K J1a00paTOPHOMY 3aHATHIO
2.KoHcynbTalus o nNoAroToBKe K TECTUPOBAHUIO MO TEME TUCIUTUIMHBI

Tema 4.3. Ancopbuus. MonnooOomennsie mnpouecchl.Kpucrannuzamus. OnHocTyneHvaras
sKCTpakuus. (2 4.)
1 .Koncynpranus no HoAroToBke o(hopMIIeHUS! OTYETOB MO MPAKTUYECKUM padoTam
2 KoHcynbranus 1o HOpsiIKy MOJATOTOBKY M OPOPMIICHHUS OTYETOB K JJaOOPaTOPHOMY 3aHATHIO
3. KoHcynpranus 1no noaroToBke K TECTUPOBAHMIO MO TEME TUCIUILUIMHEI

Tema 4.4. OGopynoBaHue AJIs MPOBEACHUS MAaCCOOOMEHHBIX MPOIIEcCOB (6 4.)

Koncynpranus 1o moaroToBke K 1a0OpaTOpHOMY 3aHSATHUIO.
KoHcynbranus no noaroToBke K cadye Tecra.
Koncynbranuu no Bonpocam no JUCHUILIMHE K 3a4ETY

4.4. Conep:xaHue 3aHATHI CEMHMHAPCKOIO THIIA.
Ounas popma o00yuenusi. KOHTAaKTHBIE Yachl HA aTTECTAIMIO B Nepuox o0ydyeHus (8 4.)
Pasnen 1. TI'mapomexaHmuyeckue mpouecchl NpPou3BoACTBA (apManeBTHYECKOM

NMPOAYKIUH
Tema 1.1. l'uppocraruka. ['maponunamuka.

Tema 1.2. Paznenenue HeogHOpoaHbIX cucTeM. [lepemermmBanre. B3BemeHHblI ciion

Paznea 2. TemioBbie mpouecchl B NPOU3BOACTBE (apManeBTHYECKOW MNPOAYKIMH.
BuinmapusBanue. (4 4.)
Tema 2.1. TerutooOMeHHBIE TIpotiecCchl. BrimapruBanue.

Tema 2.2. OGopynoBaHue B IPOU3BOICTBE (PapMarleBTHUCCKON MTPOIYKIINH (4 4.)

Pazjnea 3. Cymka B npousBoacTse papManeBTHYECKOH NMPOAYKIIHU
Tema 3.1. OcHOBBI ITpoLieCcCa CYIIKH

Pasznesn 4. MaccooOMeHHBIe npouecchbl B MPOU3BOACTBe (papManeBTHYECKUX BemlecTs (4
4.)

Tema 4.1. OcHoBBI MaccooOMeHa. Maccootnaya. Monekynspaas auddysus. [lepsorii 3akon
®uxa. KonBekTuBHbIN epeHoc.Macconepenada

Tema 4.2. MaccooOMeHHBIE TTPOIIECCHI B CHCTEME ra3(1map)- )KUIKOCTh

Tema 4.3. Ancop6uus. MonnooOMmennsle nponecchl. Kpucrammuzanus. OgHOCTyIIeHUaTas
AKCTPaKIIHS.

Tema 4.4. OGopynoBanue JUIst MPOBEACHUS MACCOOOMEHHBIX MPOLECCOB (4 U.)

4.5. Conep:xaHue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuenus. JladboparopHbie 3anaTus (32 4.)
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Pasnen 1. I'mapoMexaHmyeckue TMpoOLecChl MNPOM3BOACTBA  (papManeBTHYECKOH
npoaykuuu (6 4.)

Tema 1.1. I'mapocraruka. ['magponnnamuka. (4 4.)
1.13y4yeHune pe:xuMOB TEUCHUS KUJIKOCTHU.
2.0mnpeneneHye NOTEpb YHEPTUU MPH JIBUKEHUH KUAKOCTH IO TpyOam

Tema 1.2. Paznenenue HeonHOpoaHBIX cucTeM. [lepemernBanue. B3BemeHHslit cioit (2 4.)
3.MccrnenoBanue THApOJANHAMUKY TICEBIOOKMKEHHOTO CIIOS.

Paznen 2. TemsioBble mpomecchl B NPOU3BOACTBE (papManeBTHYECKOH NPOAYKUIMH.
Boimmapusanmue. (10 4.)

Tema 2.1. TemmooOMeHHBIE TIpoIiecchl. BrimapuBanue. (4 4.)
4.MccnenoBanue npoiiecca TeMI000MeHa IPpU HECTAlMOHAPHOM TEIUIOBOM PEXHUME
5.3ammTa u o0cyxeHre 1abopaTropHBIX paboT

Tema 2.2. OGopynoBaHue B TPOU3BOICTBE (PapMaIlleBTHUECCKON MPOIYKINH (6 4.)
6./3yueHre KOHCTPYKIIMI anmnapaToB: HACOCHI, BEHTHIIATOPbI
7.M3ydeHre KOHCTPYKLMU alllaparoB: amnmaparsl Ul pa3fesieHus CYCICH3MM; ammnaparoB Ul
paszesieHus ra30B3BeCen
8. M3yuyeHne KOHCTPYKLIUH TeMII000MEHHUKOB U TIEPEMEILIMBAIOIINX YCTPONUCTB.

Pasnes 3. Cymka B npon3BoacTse ¢papmManeBTHYeCKON NPoAyKIuHU (2 4.)

Tema 3.1. OcHOBBI TIpoLIECCa CYIIKH (2 4.)
1.U3yuenue paboThI CyIIMILHONW YCTAaHOBKH.

Pasznea 4. MaccooOMeHHbIe npolecchl B MPOU3BOACTBe (papManeBTHYeCKUX BenlecTs (14
q.)

Tema 4.1. OcHoBBI MaccooOMmeHa. Maccootnada. Monekymsipaast nuddysus. [lepBorii 3akon
®uka. KonBekTuBHBIN NepeHoc.Macconepenada

Tema 4.2. MaccooOMeHHBIE TPOIIECCHI B CUCTeME ra3(Tiap)- KUIKOCTh (8 d.)

2.WccnenoBanue nporecca NpocTor Meperonku
3.3ammuTa 1 o0cyxeHre 1abopaTopHBIX padoT .
4. ViccnemoBanue mpoiiecca peKTuhUKaIum
5.3ammTa u o0cyx1eHrne Jab0opaTopHO pabOTHI .
Tema 4.3. Ancop6mus. MonnooOMmennbie nponecchl. Kpucrammmzanus. OgHOCTyIIeHUaTas
AKCTPAKIHSI.

Tema 4.4. OGopynoBanue JUIst MPOBEACHUS MaCCOOOMEHHBIX MpoIeccoB (6 U.)

6.13yyeHnre KOHCTPYKIMH JJIsl CYIIKUU U KPUCTAJUTU3AIUH.

7.VI3yueHne KOHCTPYKIIHH 1J1s1 aOCOpOIMU U PeKTU(UKAITIH.

8. M3yyeHune KOHCTPYKIUM JJIsl aICOPOIIMH M HOHHOTO OOMEHa.

Wzyuaerca yueOHas nuTepaTypa mo teme. M3yuaroTcs KOHCTPYKLMH —almaparoB J10sl MPOBEIEHUs
MacCOOOMEHHBIX MPOIECCOB M MPUHLHUIBI UX paboThl. [loArotoBka K OTBETaM Ha KOHTPOJIbHBIE
BONPOCHI 1O TEOpUM H3ydaemMoro mponecca. Omnpenensiorcs TOCTOMHCTBA M HEJOCTATKU
pUMEHsIeMbIX arnmnaparoB. OueHuBaeTcs 3pPeKTUBHOCTh 000PYI0BaHMS B KOHKPETHBIX MPOLIECCaX.
3anonHsgercsa pabouasi TETpaab U 3arpykKaeTcsi B CHCTEMY 3UOC.

4.6. Conep:xanue 3aHATHI JIEKIITMOHHOTO THIIA.
Ounas ¢popma o0yvenus. Jlekuuu (16 u.)

Pasnen 1. I'mapomexaHuuyeckue Tmpouecchl NPou3BoACTBA (apManeBTHYECKOM
npoaykuuu (4 4.)
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Tema 1.1. I'mapocraruka. ['magponnnamuka. (2 4.)

1.ITonsiTue 0 TexHOJIOTMYECKOM Tmponecce. TumoBeie mnpouecchl. [uapocrarnka. OCHOBHOE
ypaBHeHHEe rugpocraruku, ypaBHeHnue [lackans. Ilpakrnueckue npumenenust ypaBHeHus [lackans.
I'mpponnHamMuka. 3akoH Bsi3KOoro TpeHusi HproToHa. YpaBHEHUE HEpa3pbIBHOCTH IMOTOKA. PeKUMBI
TeYeHUs MOTOKOB. Kpurepun ruapomexanndeckoro moaodus. YpaBHenue bepuymmm. [Ipunokenus
ypaBHeHus bepnHymnu. ['mapaBiuueckoe compotuBieHHe TpyOompoBonoB. Ilorepu naBneHuss Ha
TpEeHHEe M Ha MECTHBbIE CONpPOTHBIEHHUS B TpyOorpoBonax. Pacuer nuamerpa TpyOGompoBoAoOB U
BBIOOP ONTHUMAJIBHOM CKOPOCTH MOTOKA.
Tema 1.2. Paznenenue HeomHOpOoaHBIX cucTeM. [lepemernmBanue. B3BemeHHsbIi cioit (2 4.)

2. Metoabl pasneneHus HeoOHOpPoAHBIX cucTteM.OcaxaeHue. 3akoH Ctokca. Pacuer ckopoctu
ocaxkaeHuss U pasmepa yactull. Llentpudyruposanue.@uiprpoBanue. CrocoObl (GuUIBTpOBAHMUS.
CaoiictBa ocankoB. CkopocTh ¢unbsrparuu. OcHOBHOe ypaBHeHHE (unbrpanuu. OmnpeneneHue
KoHCTaHT ¢uiubrpoBanus. Knaccudukamus ¢unsrpos.llepememuBanue. IlepemernmBanue u ero
BUbl. Pacuet momHocTu. KoHCTpykimnu memanok. B3BeneHHbIi ¢ioil 1 pacyeT ero XxapakTepucTUK.
I'mapaBnuyeckoe CONPOTUBIEHUE HENOABUAKHOIO U

Paznea 2. TemioBbie mpouecchl B NPOU3BOACTBE (apManeBTHYECKOW NPOAYKIMH.
BuinmapusBanue. (4 4.)

Tema 2.1. TerutoodmeHHBbIE TIporiecchl. BrimapuBanue. (4 4.)
3.0cHoBBI Temonepeaayl. MexaHu3msl epeHoca TerioThl. Ilepenaya Temina TemIonpoBOJHOCTHIO.
3axon ®ypre. Termnooraaua u Teronepeaada. Kpurepun temnoBoro nogoousi. Buasl KOHBEeKTUBHON
TEIUI00TAauu. BiusHue HanpaBIE€HHOCTH TEIUIOBOIO IOTOKA M JABMXKYIIEW CHJIBI Ha BEIMYHUHY
ko3¢ puirenTa TemnooTaaYn. TeruiooTaaya npyu KOHACHCAMK mapa. TermooTnaya mpu KUIIEHUU
KUIKOCTEM.
4.Terutonepenaya. BoimapuBanue. (Cxema BBINApHOW yCTaHOBKM. MarepuanbHbIi M TEIUIOBOM
OanaHc BeIMapHOH ycTaHoBKU. TemneparypHsie notepu. [lomaHas u mone3Has pasHOCTh TeMIEpaTyp.

Tema 2.2. OGopynoBaHue B IPOU3BOJCTBE (papMarieBTUUECKON MPOAYKLIUT

Pasnes 3. Cymka B npon3BoacTse ¢papmManeBTHYECKON NPOAyKIUHU (2 4.)

Tema 3.1. OcHOBBI TIpoLIECCa CYIIKH (2 4.)
Cymxka. Knaccudpukanus semectB. @opmbl cBA3M Biaru ¢ marepuasioM. KpuBasi paBHOBECHOH
BJIKHOCTU Marepuaia. MeTopl CylkH. JlnarpaMma cOCTOSIHHS BIIQXKHOTO aTMOC(EpHOTro BO3/ayXa.
MarepuaibpHblii 0amaHCc CyIIWIBHOTO amnmaparta. TermmoBod OallaHC KOHBEKTHUBHOM CYIIHIIKH.
ITorenunan cymku. Kuneruka npouecca cymku. Cymmnku. Cylmunka-rpanyiasTop.

Pasznen 4. MaccooOMeHHBIe npouecchbl B MPOU3BOACTBe (papManeBTHYECKUX BemiecTs (6
4.)

Tema 4.1. OcHoBBI MaccooOMeHa. Maccootnaya. Monekynspaas auddysus. [leporii 3akon
®uka. KonBekTuHbI ieperoc.Maccomnepenaya (2 4.)
MaccooOMeHHBIE TpoLecChl B NPOHM3BOACTBE (papmarneBTHUecKor mpoxykiun.Knaccudukarus
MaccoOOMEHHBIX MpolieccoB. MaccooTnaya. YpaBHEHHE MaTepuaIbHOTo OansaHca MacCOOOMEHHOTO
anmapara HENpepbIBHOTO JACHCTBHs. YpaBHeHHE pabouell nuHUU. MonekynsapHas IupQy3us.
[TepBeoiit 3akon @uka. KoHBEeKTUBHBIN nepeHOC. MexaHu3M MPOIEeCcCOB MacCoNepeHoca. YpaBHEHUE
Maccootaaud. OCHOBHOE YpaBHEHUE MACCOTIEpeIadH.

Tema 4.2. MaccooOMeHHBIE TPOIIECCHI B CUCTEME ra3(Tiap)- KUIKOCTh (2 4.)

[Teperonka u pexkrudukanus. Knaccubukamnmss OMHApHBIX cMecel KuakocTed. Cxema yCTaHOBKH
MPOCTON TeEeperoHKu. MonekynsapHas AUCTHLIANUA. Pexktudukamusa. Cxema peKTH(HUKAITMOHHON
yCTaHOBKH. MartepuanbHblidi OanmaHc KooHHBI. DrermoBoe uncio. Termooit 6ananc. Koncrpykiuu
peKTU(PUKAMOHHBIX KOJIOHH. [I1eHouHbIe anmaparsl. AGCopOIus.

Tema 4.3. Ancop6uus. MonnooOMmennsle nponecchl. Kpucrammuzanus. OgHOCTyIIeHUaTas
sKcTpakmwms. (2 4.)
AncopOuus. Ctarhka ¥ KMHETHKA aJCOpOITMHU, MarepuaibHbIii Oananc. LoHOOOMEHHBIE TTPOIIECCHI.
Kpucrannuzanusa. M3orepmuueckas 1 uzoruapuyueckas Kpuctamuzanus. JKuaKocTHas 3KCTpakLus.
PaBHOBecMe B cHCTEME KUAKOCTh-KUIAKOCTb. OmHOCTynmeHYaTas HSKCTpakuua. MarepuaabHbId
Oayanc.
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Tewma 4.4. OGopynoBaHue JUIst MPOBEICHUS MaCCOOOMEHHBIX MTPOIIECCOB

4.7. Conep:xanue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuenns. llpakrnueckue 3anstus (32 4.)

Pasnen 1. I'mapoMexaHmyeckue TMpoOLecChl MNPOM3BOACTBA  (papManeBTHYECKOH
npoaykuuu (10 4.)

Tema 1.1. I'mapocraruka. ['magponnnamuka. (6 4.)
1.®uznyeckue BEIUYUHEI U UX eAUHUILI. OCHOBHBIC CBOMCTBA KUIKOCTEH U ra-30B.
2. IlpakTnyeckoe TPUMEHEHHWE OCHOBHOTO 3aKOHA THUAPOCTAaTHKUA. OmnpeneseHre BbICOTHI
TUAPABINYECKOTO 3aTBOPA B PA3ACIUTEIBHOM cocyle. PexXuMbl JBUKEHUS KUAKOCTH. YpaBHEHUE
pac-xoaa. DKBUBAJICHTHBINA TUAMETD.
3. 'mapaBnuyeckoe conpoTuBieHHe TpyOornpoBoaoB. OnpeneneHrue nNoTephb AaBieHUs Ha TPEHUE B
npsiMol TpyOe M 3MeeBHUKe. 3aTparhbl AaBJICHUS MPU JBHKEHUH >KUIKOCTH MO TpyOam. MOIIHOCTD
Hacoca.

Tema 1.2. Paznenenue HeomHOpoaHBIX cucTeM. [lepemernmBanue. B3BemeHHsbIi cioit (4 4.)
4.Paznenenne HEOAHOPOIHBIX CUCTEM: OCAXICHHE, (PUIBTPOBAHUE.
5.IlceBnooxknkeHne 3aKOHOMEPHOCTH IpOILEcca NCEBAOOKMKEHU. [IHEBMaTHUECKUl TpaHCIOPT.
CxopocTb BUTaHMs TBEPABIX YacTHLl. [ napaBauyeckoe co-IPOTUBIEHNE IPU THEBMOTPAHCIIOPTE.

Paznea 2. TemioBbie mpouecchl B NPOU3BOACTBE (apManeBTHYECKOW NPOAYKIMH.
BouinmapusBanue. (6 4.)

Tema 2.1. TerutoodmeHHbIE TIporiecchl. BrimapuBanue. (6 4.)
6. Temnoornaua npHM BBIHYXACHHOM JBWKEHMM. TemiooTnaya Ipu KOHAEHCALMK —Hapa.
Koaddumment ternonepenauu
7. Cpennsist pa3HOCTB TemIieparyp. TeroBoii 6anaHc anmnapara, IOBEpXHOCTh TEIIONEPEaayH.
8. Ilpouecc BwimapuBanus. OOm@as u moje3Has pa3HOCTh TemIeparyp. Buasl npempeccuil.
Marepuanbabiit 6ananc.. TemmoBoii 6ananc. PacueT moBepXHOCTH HarpeBa.

Tema 2.2. OGopynoBanue B MIPOU3BOJCTBE (papMarieBTUUECKON MPOAYKLIUU

Pasnes 3. Cymka B npousBoacTse ¢papmaneBTHYecKOi npoaykuuu (6 4.)

Tema 3.1. OcHOBBI IpoLIECCa CYIKH (6 4.)
1.®u3nueckue cBoWcTBa BIAXHOTrO Bo3ayxa. Juarpamma I — x ns Bozayxa. Pacuer Teoperndeckoit
CYLIMJIKH
2.KonBextuBHas cymka. JIBwkymass cuina npouecca cymku. TerutoBoi KIIJ[  cymmmkn.
HopmaibHblii CyIINIBHBIN BApUAHT.
3.Pacuer neiicTBUTENBHON CyIINIKU. BapuaHThl poluiecca CyIIKH.

Pasnen 4. MaccooOMeHHbIe polecchbl B Npon3BoAcTBe (papmaneBTHyeckux Bemects (10
4.)

Tema 4.1. OcHoBBI MaccooOMeHa. Maccootnaya. Monekynspras auddysus. [lepsorii 3akon
@uxa. KonBekTuBHbIN epeHoc.Macconepenada

Tema 4.2. MaccooOMeHHBIE TTPOIIECCHI B CHCTEME Ta3(map)- >KUAKOCTh (6 4.)
4. CpoiicTBa aByX(}a3HbIX cucTeM. [leperonka ¢ BOASHBIM MapOM.
5. Pextudukanma. MarepuanbHblii OanaHc pekTuukanmu. Bpibop onTHMaibHOTO (GIErMOBOIO
yucia. YpaBHeHHMS pabounx nuHUNA. OmpeneneHHe BBICOTHI TapeibyaTo PeKTU(UKAIMOHHON
KOJIOHHBI.
6. Terutodusnueckre CBOWCTBA MOTOKOB. TerI0BOM OaaHC peKTH(PUKALINY.

Tema 4.3. Ancop6uus. MonnooOMmennsie nponecchl. Kpucrammumzanus. OgHOCTyIIeHUaTas

sKcTpakmws. (4 4.)
7.9xcTparupoBanue. PaBHOBe-cHe B CHCTEMaX KUIKOCTh-)KHIKOCTh. MaTepuanbHbIi OaaHc.
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Omnpenenenne cocraBa paBHOBECHBIX (a3
8.0OnmHoCTyneH4arast SKCTpakius. PacdeT MHOrOCTyneHYaTon )KUIKOCTHOM SKCTPaKIIUH.

Tema 4.4. OGopynoBaHue AJis MPOBEACHUS MAaCCOOOMEHHBIX MPOIIECCOB

4.8. Conep:kaHue caMOCTOAAITEJIbHOI PadOTHI 00yYAKOLIUXCS

Ounas ¢popma o0yuenunsi. CamocrosiTesibHast padota crygenrta (84 4.)

Pazgen 1. I'mapomexaHmyeckwe Tmpouecchl MPOU3BOACTBA  (papManeBTHYECKOM
npoaykuuu (20 4.)

Tema 1.1. I'mapocraruka. ['ugpoaunamuka. (12 4.)
1.ITonroToBka K TeKylleMy KOHTPOJIO 3HAHMM MO JUCHUIUIMHE K MPAKTUYECKUM U JaOOpaTOpHBIM
3anaTuaM.M3ydaerca yudeOHas JnuTepaTypa, aHAJIM3UPYIOTCS OCHOBHBIE 3aKOHOMEPHOCTH U
pacueTHbIe (HOPMYITHI.
2.CamocrosiTennbHas MpopaboTka yueOHON U CIIPABOYHOM JIUTEPATyPHI.
3..Bemonnnsiercs Jlomamuee 3amanue Nelmo teme  «lmapoamHammukaw.lenarorcsi pacyersl 1O
3amannio. OdopmirsaeTcst mucbMeHHass padoTa JIsl TPOBEPKH.

Tema 1.2. Paznenenue HeonHOpoaHBIX cucTeM. [lepemernnBanue. B3Bemenuslit cinoit (8 4.)
1.ITonroToBka K TeKylleMy KOHTPOJIO 3HAHMM MO JUCHUIUIMHE K MPAKTUYECKUM U JaOOpaTOpHBIM
3anaTtuaM.M3ydaerca ydeOHas JnuTepaTypa, aHAJIU3UPYIOTCS OCHOBHBIE 3aKOHOMEPHOCTH U
pacdeTHbIe HOPMYITBI
2.CamocrosiTennbHas MpopaboTka yueOHON U CIIPABOYHOM JIUTEPATyPHI.

Paznen 2. TemnoBble mpouecchl B NPOU3BOACTBE (papManeBTHYECKOH NPOIAYKIMH.
BoinmapuBanue. (22 4.)

Tema 2.1. TerutoobmenHbIe TIporiecchl. BrimapuBanue. (22 4.)
1.IToaroroBka K TEKyIIeMy KOHTPOJIO 3HAHUH MO AUCIUIUIMHE K MPAKTUYECKUM U Ja00paToOpHBIM
3anaTUsAM.M3ydaeTcst yueOHass IuTeparypa, aHAJIU3UPYIOTCS OCHOBHBIE 3aKOHOMEPHOCTH H
pacuetHbie (hopMyIbl.CaMOCTOSATENbHAS TPOPAOOTKA YIEOHON M CIIPABOUHON JIUTEPATYPHI.
2..Bemonnusierca Jlomamnee 3amanue Ne2mo teme — «Temnmomepenadax./lenaiorcss pacuersl MO
3aganuio. OdopmisieTcss MUCbMeHHast paboTa Ui MPOBEPKH. 3arpykaeTcst padboTa B JIEKTPOHHYIO
CHUCTEMY.
3.Boinonnusercs Jlomamnee 3ananue Ne2mo teme — «BrimapuBanue». Jlenmarorcs pacueTsl 110
3aganuio. OdopmisieTcss MUCbMeHHast paboTa Ui MPOBEPKH. 3arpykaeTcst padboTa B JIEKTPOHHYIO
CHUCTEMY.

Tema 2.2. OGopynoBaHue B TPOU3BOJICTBE (PapMaIrieBTUUECKON TPOAYKITUN

Pasznea 3. Cymika B npousBoacTBe (papmaneBTH4yeckoi npoaykuuu (13 4.)

Tema 3.1. OcHoBbl poniecca cymku (13 4.)
1. [ToaroroBka K TEKyleMy KOHTPOJIIO 3HAHUN MO AUCHMILIMHE K MPAKTUYECKUM U JTaOOPaTOPHBIM
3aHSATUSM.
2. [TpouTeHne TeKCTa JEKIMU U KOHCIIEKTA, U3yUYCHUE PEKOMEHAOBAaHHOM JTUTEPATYPHI.
3. Bemonaenue nomanraedt padotsl Ha Temy "Cymika"

Pa3znesn 4. MaccooOMeHHBbIe MpoLecChl B MPOU3BOACTBE hapManeBTHYECKHUX BemlecTB (29
q.)

Tema 4.1. OcHoBBI MaccooOmeHa. Maccootnada. Monekymsipaast nuddysus. [lepBorii 3akon
®duxka. KonBektuBHbIN nepeHoc.Macconepenaya (2 4.)
1. [ToaroroBka K TEKyleMy KOHTPOJIIO 3HAHUN MO AUCHMILIMHE K MPAKTUYECKUM U J1aOOPaTOpHBIM
3aHATUSM.
2. [TpouTeHne TeKCTa JIEKIUU U KOHCIIEKTA, U3yUYeHUE PEKOMEHAOBAaHHOM JTUTEPATYPHI.
3.IloaroToBKa K BEIMOJIHEHUIO TECTOBLIX 3aJaHUMN.

Tema 4.2. MaccooOMeHHBIE TTPOIIECCHI B CHCTEME Ta3(map)- >KuaKkocthb (15 4.)
1.IToaroroBka k 1a00paToOpHBIM PabOTaM U MPAKTUUECKUM 3aHSATHSIM.
2.1ToaroroBka K BBEIIOIHEHUIO TECTOBLIX 3aJaHUMN.
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Tema 4.3. Ancopbuums. Monnooomennsie mnporuecchl.Kpucrannuzamus. OnHocTyneHvaras
skcTpakuus. (10 u.)
1.IToaroroBka k 1a00paTOpHBIM PabOTaM U MPAKTUYECKUM 3aHSATHSIM.
2.1ToaroroBka K BBEINOIHEHUIO TECTOBLIX 3aJaHUMN.
Tema 4.4. OGopynoBaHue A5l IPOBEACHUS MAaCCOOOMEHHBIX MPOIIeccoB (2 4.)
[ToaroroBka K TeKyIIeMy KOHTPOJIIO 3HAHUI U MPOMEXKYTOYHOU aTTECTAllMU 10 TUCIUIUIUHE .

5. Ilopsaaok nmpoBeeHUsI MPOMEKYTOUYHOM aTTeCTAIUMN

IIpomedscymounas ammecmayus: 3avem, Ilamoiii cemecmp.

[TpomexxyTouHas aTTecTanus B 5-M ceMecTpe MPOBOAUTCS B (popMe 3aueTa: YCTHOTO cobeceoBaHUs
o Bompocam (2 Bompoca B Ouere)

K 3auery pmomyckaroTCsi CTYAEHTHI, BBIMOJHHUBIIME BCE 3agaHUs 1O pabouell mporpamme, u
3arpysuBmue B cuctemy DHMOC. B 5-m cemectpe: 480 6amioB M3 MakCMMalbHO BO3MOXHBIX 800
0arnoB. 3aiaHus JOJDKHBI OBITH 3arpyeHsl B cuctreMy DHMOC, o6pa3ys noptdomnuo. .

3a4eT MpOBOAUTCS IO 3aYETHBHIM OHIIETaM.

3a4€THBIN OUNET MMEET 2 TEOPETHUECKUX BOMPOCa: MO0 OTHOMY U3 Pa3HBIX Pa3IeioB AUCIUILTHHBL.
KonnuecTBo 6amioB 3a yctHoe cobecenoBanue — 200 Ganos

[To uroram 3a4éra BBICTABIIAECTCS OIICHKA «3a4TCHO / HE 3aYTCHOY

Kpurepun oOrieii onieHKu:

* «He 3auTeHo» (Hmke 600 6amioB);

* «3auteHo» (601 u Gonee 6amIoOB)

OreHka «3a4TEHO» 03HAYaeT YCIENTHOE OCBOCHHUE TUCITUTUINHEI.

OnenuBanrie cHOPMUPOBAHHOCTH KOMIIETCHIIUN OCYIIECTBISIETCS TOJTAMHO: OlEHKa MOpPT(HOINO,
OIICHKA OTBETA CTY/JCHTA HA BOMPOCHI 3a4€THOTO OMIIeTA.

Pesynbrar 3adera 0OBSBISETCS CTYACHTY HEMIOCPEICTBEHHO TOCIIE €r0 CAa4H, 3aTeM BBICTABISIETCS B
BEJIOMOCTh M 3aUETHYIO KHIDKKY CTyneHTa. llojokuTenpHash OIIEHKAa 3aHOCATCS B BEIOMOCTh U
3a4EeTHYIO0 KHIXKKY, HEYIOBICTBOPHUTEIbHAS OIEHKA MPOCTABISAETCS TOJNBKO B BEIOMOCTH. B cirydae
HESIBKH CTYICHTA JUIS CJIaYM 3a4eTa B BEIOMOCTH BMECTO OIEHKHU JENIAETCs 3alUCh «HE SBUJICS.
JlommycKaroTCs CIIeAYIONINE BApUAHTHI IPOBECHUS 3aueTa;

- C MpUMEHEHUEM KOHTPOJIbHO-U3MEPUTEIHHBIX MaTEPHUAIOB Ha OYMakKHOM HOCHUTEIIE;

- C IpeIBapUTEIHHON MOATOTOBKOM B Cllydae HEOOXOIMMOCTH MPECTABICHHUS OTBETA Ha BOIPOC B
MUCBEMEHHOMU (hopMme;

- 0e3 mpenBapUTENLHOM MOATOTOBKH B ClIyd4ae He0OXOUMOCTH MPEICTABICHHS OTBETA HAa BOIIPOC B
yCTHO (opme;

Pesynprar onpenensercs B KaTeropusix «3a4yT€HO  HE 3auTeHOo». Ecin mo uToram mpoOBEAEHHOU
MPOMEXKYTOYHONM  aTTeCTalldd  pe3ylbTaThl OOydYalomerocs HE COOTBETCTBYIOT — KPUTEPHUIO
c(hOpMUPOBAHHOCTH KOMIIETCHIIUH, OOYyJaromeMycsl BBICTABIISIETCSl OLIEHKA «HE 3a4TeHo». OleHka
«3aYTEHO» O3HAYAET YCIICITHOE MPOXOXKICHUE MPOMEKYTOUHOU aTTECTAIIHH.

OcHoBaHMEM TIPOBEACHHSI MTOTOBOM AarTecTallid MO0 JTUCIHUIUIMHE SBISIETCS  TMOJyYCHHE
MIOJIOKUTENILHBIX OIIEHOK MO BCceM (hopMaM TEKYIIEr0 KOHTPOJIS U MONYYCHHH OIICHKH «3a4TCHO)
MIPH POXOXKJCHUH MPOMEKYTOUHOM aTTECTAIMH 10 TUCIUIUIMHE B MISATOM CEMECTPE B BUJIC 3a4€Ta.

IIpomesxcymounas ammecmayus: Jfughgpepenyuposannsiii 3auem, [llecmou cemecmp.
[TpomexyTouHas arTecTaus B 6-M cemecTpe npoBoauTcs B popme nugzavera.

K 3auety nomyckaroTcsi CTYAEHTBI, BBHIINOJHUBIINE BCE 3aJaHMs MO pabouell mporpamme. 3agaHHs
JOJDKHBI OBITH 3arpyskeHsl B cuctemy DMOC, o6pa3zys noprdomnuo.

3adeT MpOBOAMTCA IO 3aUeTHHIM OujeraM. MHUHMMAaNbHBIM Oain Ui JoImycka OOydaromerocs K
NPOMEXYTOYHOM arrecTalmu B 6-M cemectpe - 480 0ayioB M3 MaKCMMalbHO BO3MOXHBIX 800
0asuIoB.

3au€THBI OmieT WMeeT 2 TEOPETHMYECKHX BOMpOca: MO OJAHOMY W3 pasfena 3 u pasaena 4
JTUCUUTUIAHBL.

KonuuectBo 6amoB 3a yctHoe cobecenoanue — 200 6amios

ITo nToram 3auéra BHICTABIISETCS OILICHKA «3aYTEHO / HE 3a4TEHO»
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OnennBanne cPOPMUPOBAHHOCTH KOMIIETEHIIMH OCYIIECTBISETCS IMMOATAITHO: OIICHKa MOPTQOIHO,
OLIEHKa OTBETA CTYJCHTA Ha BOIPOCHI 3aU4ETHOTO OHIIETA.

Pesynbrar 3auera 0OBSIBISIETCS CTYACHTY HEMOCPEICTBEHHO TIOCJIE €T0 CIa4d, 3aTeM BBICTABISICTCS B
BeIoMOCTh . [lonmokuTenbHash OIGHKAa 3aHOCATCS B BEIOMOCTh M 3a4ETHYIO KHHUXKKY,
HEYJOBJICTBOPUTEIIbHAS OIEHKA MPOCTABIISCTCS TOJBKO B BEIOMOCTH. B cilyuae HESBKH CTyICHTA
JUTSL CJTauy 3a4eTa B BEZIOMOCTH BMECTO OIICHKH JETIACTCs 3aIiCh «HE SBUIICS.

JIOmyCKaloTCsl CIeMyIOIINe BAPUAHTHI TPOBE/ICHUS 3a4eTa:

- C MIpUMEHEHHEM KOHTPOJIbHO-U3MEPUTEIILHBIX MaTepHAIOB Ha OyMa)KHOM HOCHTEIIE;

- C MpenBapUTEIILHON MTOITOTOBKOM B cllydae HEOOXOJMMOCTH NPEACTaBICHUS OTBETa Ha BOIIPOC B
MUCbMEHHOU (hopme;

- 0e3 mpenBapUTEIBHON MOJTOTOBKH B ClIy4ae HEOOXOIMMOCTH TIPEACTaBICHUSI OTBETA Ha BOIIPOC B
yCTHOM (opme;

[To wtoraM BBICTABISAETCS OICHKA «OTIMYHO» WM «XOPOIIO» WM «YIOBICTBOPUTEIHHO» WU
«HEYIIOBJICTBOPHUTEIBHOY, TIPH 3TOM UTOTOBOE KOJIMYECTBO OAJUIOB CKJIAJIBIBACTCS U3 CYMMBI 0AJIOB
3a MOPTQOINO U COOCTBEHHO aTTECTAIUIO.

Kpurepuu onenku nud3auera:

* «He 3auTeHo» (Hmwke 600 6ayoB);

* «ynoBueTBoputenbHO» (601-749 GanoB);

» «xoporioy (750-899 6amoB);

* «otmmaHo» (900 — 1000 6amioB)

6. MaTepuaibHO-TeXHHUYECKOE U Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
6.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTYypPbI

OcnosHnas tumepamypa

1. ®ponoB B. ®. Jlekuuu no kypcy «Ilpomeccsl u anmapaTsl XMMHUYECKOM TEXHOJIOTHI
[Onexrponnslii pecypc]: - Cankr-IlerepOypr: XUMU3IAAT, 2020. - 608 - Pexum pocryna:
http://www.iprbookshop.ru/97816.html

2. Pomankos II. I., ®posos B. ®@., ®nuctok O. M. MeTonbl pacuera MpoleccoB M anmnaparoB

XUMHUYECKON TEXHOJOTUU (MpuUMepbl M 3amaun) [DnektpoHHbIl pecypc]: - Cankrt-IlerepOypr:
XUMM3JIAT, 2020. - 544 - Pexxum noctyma: http://www.iprbookshop.ru/97815.html

3. Pa3unoB,, A. U. IIponecchl u anmaparsl XMMUYECKOH TEXHOJOTHH: yueOHoe mocodue / A. .
Pazunos,, A. B. Kinunos,, I. C. JIpsikoHOB,. - [Ipoluieccsl u anmaparbl XUMUYECKON TEXHOJOTUHU -
Kazanb: Kazanckuii HalmoHaJIbHBIA HCCIAEAOBATEIBCKUM TEXHOMOTHUUECKUN yHUBepcuTeT, 2017. -
860 c. - 978-5-7882-2154-0. - Tekct: snekrponnsiii. / DBC IPR BOOKS: [caiir]. - URL:
http://www.iprbookshop.ru/75637.html (mara oOpamenus: 15.09.2022). - Pexxum gocrtyma: o
MOJIUCKE

Jlononnumenvuas numepamypa

1. Bo6nukosa,, T. B. IIporeccsl n anmaparbl TUIIEBBIX MTPOU3BOACTB: yueOHOe mocodue / T. B.
Bo6mukosa,, C. H. lInsikoB,, A. B. Ilepmskos,. - [Iporiecchl u anmapaTsl MUIEBBIX MPOU3BOICTB -
CraBponosib: CTaBponoJIbCKHI TOCyIapCTBEHHBIN arpapHbiii yausepcutet, AI'PYC, 2013. - 212 c. -
9078-5-9596-0958-0. - Tekct: onekrponnsiii. // 3BC IPR  BOOKS: [caiir]. - URL:
http://www.iprbookshop.ru/47344. html (mara oGpamenus: 15.09.2022). - Pexum npocryma: mo
MOJIITUCKE

2. boponynuH,, JI. M. IIponeccsl u anmaparsl XMMAYECKOH TeXHOJIOTHH: yueOHoe mocodue / /1.
M. boponynun,, B. H. UBanewn,. - Ilponeccsl u annaparsl XMMHUYECKOW TexHosoruu - Kemeposo:
KemepoBckuil TEXHOJIOTMYECKMM HWHCTUTYT MHIIEBOM mpomelnuieHHoctd, 2007. - 168 c. -
078-5-89289-435-7. - Tekcr: onekrponnwnii. // 3BC IPR  BOOKS: [caiir]. - URL:
http://www.iprbookshop.ru/14388.html (mara oOpamenus: 15.09.2022). - Pexxum gocrtyma: Mo
MOATHCKE
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3. CucTteMHbIH aHaIM3 MPOLIECCOB U aNIapaToB XMMUYECKON TEXHOJIOTUHU: yuyeOHoe mocodue / 3.
. Usanuuna,, E. C. Yepnskosa,, H. C. benunckasa, E. H. WBamkuna, - CucteMHbIil aHaiu3
MPOLECCOB M allllapaTOB XWMHYECKOM TEXHOJNOrMU - ToMck: TOMCKUH MOJUTEXHUYECKUN
yauBepcuret, 2017. - 115 c. - 978-5-4387-0787-5. - Tekcr: anekrponnsiii. / IbC IPR BOOKS:
[caiiT]. - URL: http://www.iprbookshop.ru/84033.html (mara oGpamenus: 15.09.2022). - Pexum
JOCTYTIA: TIO TIOJMTUCKE

6.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4aKOUIUXCS

Ipogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. youtube.com - YouTube BumeoxocTunr

2. http://www.iprbookshop.ru - 35C IPR BOOKS : snekrponnas 6ubnuoreuynas cucrema / OO0
Komnanus «Aii [In Ap Meaua»., m.pen. E. A. borareipeBa. — [CapatoB]

6.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCyleCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Jlnst obecrieueHust peaan3auy JTUCIUIUTHHBI UCTIONB3YETCsl CTAaHAAPTHBIA KOMILJIEKT IPOTPaMMHOTO
obecrieuenus (I10), BkIIOYArONIMI PETYISIPHO OOHOBIsIEMOE CBOOOIHO pPAaCHpOCTPaHIEMOE |
munensuonHoe I10, B T.u. MS Office.

[IporpamMHOe obecrieueHre ISl aJanTanud O00pa30BaTECIbHBIX PECYPCOB I OOYyYArONIUXCA W3
YHUCIIa JIUI ¢ OTPAaHUICHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI:

[Tporpamma skxpanHOro moctymna Nvda - mporpamMma SKpaHHOTO JOCTYIa K CUCTEMHBIM B O(HUCHBIM
MIPUIOKCHUSAM, BKIIIOYasi web-0Opay3ephbl, O4YTOBbIE KIUEHTHI, IHTepHET-MeCCeHIKEPHI U OPUCHBIC
nakeTbl. BcTpoeHHas moaiep)kka peueBoro BeiBosia Ha 6ornee yeMm 80 s3pikax. [logmepxka 60ab11oro
yucia OpalIeBCKUX JUCIUICEB, BKIIOYAs BOBMOXHOCTh aBTOMATHYECKOTO OOHAPYKCHHSI MHOTHUX W3
HUX, a TaK)Ke TMOJIep)KKa OpailJIeBCKOTO BBOJIA /IS AUCIUIEEB ¢ OpaiiyieBCKOM KiaBuaTypoul. UteHue
AJIEMEHTOB YITPABJICHHS M TEKCTa IIPH MCTIOIB30BAHUN KECTOB CEHCOPHOTO YKpaHa.

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

1. Autocad 2019;

2. COCO;

3. DWSim;

4. ChemSep;

5. Mathcad Prime;

6. Minitab (becrnarHas 1emMo Bepcusi);

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.

6.4. CnieniuajibHbIe IOMeLEHUS], J1IA00PATOPUHU U J1a0opaTOpHOE 000py10BaHUE
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Jlns obecrieueHusl peanu3aluy TUCHMILIMHBI UCHOJb3YeTCsl 000pynoBaHHE OOIIEro Ha3HaueHUs,
CICUATM3UPOBaHHOE 000PYIOBaHUE, 000pYI0BaHKE, 00CCIICYMBAIOIICE A TAI[MIO IEKTPOHHBIX U
NeyaTHbIX 00pa30BaTeNbHBIX PECYPCOB [UIs OOyYalOMIMXCA M3 YHCIA JIUI C OrpaHUYCHHBIMHU
BO3MO)KHOCTSIMU  3/IOPOBbs, HAOOpPBI JIEMOHCTPALMOHHOTO OOOpYIOBAaHUS W Yy4eOHO-HAIIISTHBIX
MOCOOUH MO CIHCKY.

O6opynoBanue 00IIETO HA3HAYCHHS:

[Ipe3enranmonHoe 00opynoBaHUE (MYJIBTUMEIUA-TIPOEKTOP, FKPAH, KOMIIBIOTED IJIsl YIIPABICHUS) -
U1 IPOBEEHUS JIEKIIMOHHBIX U CEMUHAPCKUX 3aHSATHH.

KommbrotepHsiii kmace (¢ BBIXOmOM B Internet) - uisi OopraHM3aliy CaMOCTOSTEIBLHOW pPaOOTHI
00y4Jaromuxcs.

OO6opynoBanue, OOECIEUMBAIONICE AANTAUI0 DICKTPOHHBIX M TIEYaTHBIX O00pa30BATEIbHBIX
pecypcoB Ui 00ydaromMXCs U3 YKCIA JIUMI C OTPAHUYEHHBIMU BO3MOXXHOCTSIMH 3/10pOBBS (MECTO
pa3MeleHus - yueOHO-METOANYECKHUI OT/IeIN, yCTaHABIMBACTCS 110 MECTY NMPOBEACHUS 3aHATHH (Ipu
HEOOXOIMMOCTH)):
VYerpoiictBo mopraruBHoe s yBenumueHuss DION OPTIC VISION - mnpeana3zHadeHo Jist
O0y4YaroILINXCsl ¢ HApYIIEHHEM 3PEHHS C IIeNbI0 YBETMUEHHs TEKCTa U MoJ00pa KOHTPACTHBIX CXEM
n300paKeHUS;
DOneKTpoHHBIN py4yHOIl BuaeoyBennunutens Bigger D2.5-43 TV - npennasHaueHo A 00ydaromuxcs
C HapyIIEHUEM 3pEHHS [UIs YBEITMUEHHS U YTEHUS MJI0CKOIIEYaTHOTO TEKCTa,
Pagnoxnace (paauomukpodoH) «Coner-PCM» PM-6-1 (3aymHblii MHAMKTOP) - TOPTaTHBHAS
3BykoBasi FM-cucrema s oOyd4aromuxcsi C HapylIEHHEM CilyXa, YAyd4llaromias BOCHpPUSATHE
rOJIOCOBOM MH(pOPMALIUH.
y4eOHbIC TTOMEIICHHS

"TeneBuzop LG 32CS460.HD.USB. XKK32""" - 1 mT.

"Vuebnas ycranoBka ""Tpy6a B TpyGe""" - 1 mr.

JlaGoparopHasi yCTaHOBKA 110 H3Y4YECHUIO MEXaHUKH XKHUJIKOCTH - | MIT.

JlaGoparopHasi yCTaHOBKa IO H3Y4YEHHIO PAaOOThl CYHIMJIBHOTO IIKada ¢ HHPPAKpAaCHBIM H
KOHBEKLIMOHHBIM 3P PEeKTOM - 1 T

JlaGoparopHasi yCTaHOBKA MO MCTIBITAHUIO TEIJIOOOMEHHBIX armapaToB M TEIIO()U3NYECKUX CB -
I wr.

Hacoc Bakyymusbiit 2VP-2, Stegler - 1 mT.

Hoyt6yx Lenovo Idea Pad L 340 - 1 mrT.

[Ipoexrop Acer X122 - 1 wr.

CyumnpHbid mwkad - 1 mr.

VYueOHast ycTaHOBKA [T U3YyUYEHHS JUI U3yYCHHUS PEKTU(HUKAITMOHHON KOJIOHHHI - | IIT.

VY4yeOHast ycTaHOBKA JUIs U3y4EHUS Mpoliecca TeII000MeHa MPH HEYyCTaHOBUBIIIEMCS TEIUIOBO - 1
IIT.

VYuyeOHast ycTaHOBKA [T UCCIIEAOBaHMS IIpoliecca MPOCTON MEPEroHKH - 1 mIT.

VYyeOHast ycTaHOBKA JUISI UCCIIEAOBAHMS MICEBIOOKMKEHHOTO CJIOS - 1 IIT.

7. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHUILJIMHBI (MOXYJIs1)

B xome peanuzanmu y4eOHOro mporecca IO IUCHUIUIMHE TPOBOMATCS Y4YeOHbBIC 3aHATUS H
BBITIOJTHACTCA CaMOCTOATCIIbHAsA pa60Ta. Ilo BOIIpOCaM, BO3HUKAIOIMIUM B IMPOIECCCC BLIMNOJHCHUA
CaMOCTOSITENIbHOW PabOThI, MPOBOATCS KOHCYJIBTALIUH.

JUnst opraHuzalii U KOHTPOJS CaMOCTOSTENbHONH pabOThl OOYyYaIOUIMXCs, a TaKKe MPOBEACHHS
KOHCYJIBTallu{ PUMEHSIOTCA HHPOPMALIMOHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTUH:
Nudopmuposanue: http://edu.spcpu.ru/course/view.php?id=2498

Koncynsruposanue: http://edu.spcpu.ru/course/view.php?id=2498

Kontpons: http://edu.spcpu.ru/course/view.php?id=2498

Pa3memnenmne yueOHbIx Marepuanos: http://edu.spcpu.ru/course/view.php?id=2498
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YyeOHO-MeTOqNUECKOE 00ECIICUCHHUE:

Py6mnoBa, JI.LH. TeopeTudyeckne OCHOBBI XHUMHUYECKHUX TMIPOIIECCOB [CaWT]| : AIEKTPOHHBIN
ydueObHo-MeTonnyeckuii komrieke / JI. H. Py6mosa, B. B. Copoxun ; ®I'bOY BO CIIX®DY
MunsnpaBa Poccun.—  Cankr-IlerepOypr, 2018. — Tekct onekrponnsii. - URL:

https://edu-spcpu.ru/course/view.php?1d=2498. — Pexxum gocTyma: 1jisi aBTOPU3HP. TOJIb30BaTECH.

Memoouueckue ykazanus no popmam padomot

Koncynemayuu 6 nepuoo meopemuuecxkozo ooyuenus

Koncynpranuu B mepuoj TEOPETUYECKOro OOy4YeHMs MpeaHa3HAueHbl Ui Pa3bsCHEHUS MOpsIKa
BBITIOJTHEHHS CAMOCTOATEIHLHON PabOTHI M OTBETA Ha CIIOKHBIE BOIIPOCH! B U3yUEHUU TUCLUUTUIHHBI.

Jlexyuu

Jlexuu npeAHa3Ha4YeHBbl AJ1s1 COOOIIEHUsT 00yYatoUIMMCs HEOOX0IUMOTO JIUTsl U3y4EHUS! TUCIUITITHbI
o0beMa TEOPETUYECKOTO Marepuaia. B pamkax NEKIUil mpernojaBaresieM MOTYT PeajH30BbIBATHCS
CIICAYIOIINE HMHTEPAaKTUBHBIE 00pa30BaTENIbHBIE TEXHOJIOTHH: IHCKYCCHS, JIEKLIHUS C OIIMOKaMH,
BUJICOKOH(EPEHIHs, BEOHHAP.

JlabopamopHnuie 3anamus
Texyuuii KOHTPOJIb 3HAHUI OCYLIECTBISETCS HA JAOOPATOPHBIX 3aHATHIX U IPOBOJAUTCA B hopMe:

Otuet nabopaTtopHoii pabOTHI

Kparkasi xapakreprcTUKa OLEHOYHOTO CPEACTBA: CPEACTBO, MO3BOJISIONIEE OIEHUTH CIIOCOOHOCTH
00y4arolerocss CaMOCTOSITENIbHO BBIMOJMHATH y4eOHBbIE 3a/Jaud M 33JaHUS C HCIIOJIb30BAHUEM
CTELMATM3UPOBAHHOTO O00OPYIOBaHUS U (MJIM) NPOTPAMMHOTO OOecredeHus, 00ecCreueHHYIO
COBOKYITHOCTBIO TEOPETUYECKUX 3HAHUM.

[IpencrapieHne OLEHOYHOTO CPEACTBA B GOHIE: TPEOOBAHUS K CTPYKTYPE U COACPIKAHUIO OTUETA.
Tect

Kparkass ~ xapakTepucTHKa  OLEHOYHOTO  CpEACTBA:  NPEACTaBIsieT  coOOl  cucremy
CTaHJAPTU3UPOBAHHBIX 3a/IaHUH, TTO3BOJISIONIYI0 aBTOMAaTH3HPOBATh MPOLEypy U3MEPEHHs YPOBHS
3HAHUH U yMEHHI 00yJaromerocs.

[IpencrapieHne OLEHOYHOTO CPEACTBA B OLEHOYHBIX MaTepuasax: crerudukanus 6aHka TEeCTOBBIX
3a1aHUI

Hpakmuqecme 3AHAMUA

[IpakTHdeckue  3aHATUS  MPEIyCMaTpUBAIOT  MPHMEHEHHE  MpPEMoJaBaTesieM  pa3IHYHBIX
WHTEPAKTHBHBIX 00pa30BaTEeIbHBIX TEXHOJIOTUI M aKTUBHBIX (opM oOydeHus. TeKymiuii KOHTPOIIb
3HaHUI OCYIIECTBISCTCS Ha MPAKTHYECKUX 3aHATHUAX U MPOBOTUTCS B hopme:

OT4eT no mpakTU4YeCcKoi padboTe

Kparkast xapakreprcThuka OIEHOYHOTO CPEACTBA: CPEACTBO, MO3BOJISIONIEE OIEHHUTH CIIOCOOHOCTH
00y4JaroIerocss CaMOCTOSITENIbHO BBIMOJMHATh y4eOHBIC 3a/Jaud W 3a/JaHUsl C HCIIOJIb30BAHUEM
CHEIUATU3UPOBAHHOTO 000pyIOBaHUs W (WJIM) NPOTPAMMHOTO OOECHeUeHHs, OOCCIECYCHHYIO
COBOKYITHOCTBIO TEOPETUYCCKIX 3HAHUU.

[IpencrapieHne OLIEHOYHOTO CPEACTBA B GOHIE: TPEOOBAHUS K CTPYKTYPE M COACPIKAHUIO OTYETA.
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KonTpomnsHnas pabdora:

Kparkast xapakrepucTHKa OIICHOYHOTO CPEICTBA: MPEACTABISIET COOOH CPECTBO MPOBEPKU YMEHHIA
MPUMEHSTH MOJYYCHHBIC 3HAHUS ISl PEIICHHsI 3a[1ad ONPEACICHHOTO TUIA M0 TEME WIH Pa3leny ,
10 BapHaHTaM.

[IpencrapneHne OIIEHOYHOTO CPENICTBA B OIEHOYHBIX MaTepUaIax: KOMIUIEKT KOHTPOJIbHBIX 3aIaHHH
0 BapHaHTaM.
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