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eab ocBOCHUST AUCHHUIIJIMHBI
[lenp npenopaBaHusi AUCUMILIMHBL SBISIETCSA MOJIYYEHUE 3HAHUN, HEOOXOIUMBIX JUIS
TUIOZOTBOPHOM TBOpPYECKOW nesiTeNbHOCTH OakanaBpa. Jucrurumaa «OOmas XxuMuyeckas
TEXHOJOTHs»  (OPMHUPYIOT TEXHOJIOTMYECKOE MHUPOBO33pEeHHE OakalaBpoB Uil MX
MPOU3BOJICTBEHHO-TEXHOJIOTMUECKON H TPOEKTHO-KOHCTPYKTOPCKOW TpoheCcCHOHATBEHON
JESITEIbHOCTH.

3ajaun W3y4YeHUs IUCUUIUIUHBI: M3Y4YeHHE OOLIMX 3aKOHOMEPHOCTEH XHUMHYECKUX
MPOIIECCOB, OCHOBHBIX MPHUHIUMIIOB OpPraHU3alMi XUMHUYECKOrO0 TPOU3BOJACTBA, €ro
UEPAPXUYECKON CTPYKTYpbI, METOJOB OLIEHKH 3(P(GEKTUBHOCTH IMPOU3BOICTBA, OCHOBHBIX
PEaKIMOHHBIX MPOIECCOB U PEAKTOPhl XUMUUYECKON TexHoJoruu. bakanaBp mo IUCIUILIMHE
«OOmmas XuMHUYecKass TEXHOJOTUsA» JIODKeH peliarh MNpodecCuoHabHbIE 3aJayd B
COOTBETCTBUM C  MPOU3BOJCTBEHHO-TEXHOJOTHMYECKON,  HAy4YHO-HCCIIEI0BATEIIbCKOMH,
OpraHU3alMOHHO-YIPABICHYECKON U MPOEKTHOU JIEATENBHOCTBIO.

N3ydeHne MUCHUIUIUHBI I0JKHO OCHOBBIBATHCSI HA CIECAYIOMMX MPO(ecCHoHaIbHbIX
CTaHJapTax:

- 26.001 Cpemuanuct mo 00€CIEUEHUIO KOMIUIEKCHOTO KOHTPOJIS IMPOU3BOACTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIITMOHHBIX MATEPUAJIOB;

- 26.004 Cpoeupaiuct 1O MPOU3BOJICTBY BOJIOKHUCTBIX HAHOCTPYKTYPUPOBAHBIX
KOMIO3UIIMOHHBIX MaTE€pPUAJIOB;

- 24.075. nxeHep uccieaoBarelib B 00JaCTH pa3iesIeHUs] H30TOMOB.

Mecto nucuunimnabl B ctpykrype OOII BO

Kypc «O0mmast xumMudeckasi TEXHOJIOTUSD CBSA3aH C HEOOXOJAMMOCTBIO 3HAHUN OCHOB
o0111e¥ U HEOPraHWYECKOW XUMUM, aHATUTUYECKON XUMUHU U (PU3UKO-XUMUYECKUX METOJI0B
aHAJIN3a, OPraHWYECKOM XHMHUH, IIMPOKOE HCIOJIb30BAHUE, KOTOPBIX HE TOJBKO HAET
BO3MOXHOCTh HanboJiee TOYHO BBIPA3UTh TEOPETUUYECKUE 3aKOHOMEPHOCTH, HO U SIBIIACTCS
HEOOXOMMBIM MHCTPYMEHTOM WX yCTaHOBIICHUS. TeopeTHdecKue 3HaHUS U MPAKTUUYECKHUE
HaBBIKH, TMOJIYYEHHBIE CTYJEHTAMH MPU HU3YUYEHHH JTUCHMIUIMHBI «OOmas Xumuuyeckas
TEXHOJIOTHS», JOJKHBI OBITh HCIOJIB30BaHBl B TMPOIECCE M3YUYCHUS TOCIEAYIONMINX
IACHMIUIMH:  «CuUCTeMBbl  yOpaBICHUS  XMUMHUKO-TEXHOJOTHYECKMMH  IIPOLECCAMI,
«O0opynoBaHuEe MPOU3BOACTB HEOPTAaHUYECKUX BEHIECTB», «TE€XHOJIOTHS MHHEPAIbHBIX
yaoOpeHuit, coielt W menodeit», «XUMHYECKas TEXHOJOTHS HEOPTraHWYECKUX BEIICCTB.
TexHOI0THs Cephbl U CEPHOU KUCIIOTHDY.

[Tocne w3ydeHUs] MUCIUTUTMHBI BBITYCKHUKU JOJDKHBI OBITH TOTOBBI K BBITIOJTHCHHIO
CIICIYIOIINX TPYIOBBIX (YHKIUH:

- A/06.6. Pa3paboTka mpeaoKEeHUH MO KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPhS M
YTHJIN3ALHUKA OTXO0JI0B IIPOU3BOICTBA,

-D/01.6. CoBeprieHCTBOBaHHE TEXHOJOTHHM, MEXaHU3AIUs M aBTOMAaTH3aIlUs
MIPOU3BOICTBEHHBIX IIPOIIECCOB;



-A/02.6. Pa3paboTka HOBBIX M COBEPIICHCTBOBAHUE JECUCTBYIOIIUX METOJ/OB
MPOBEICHUS aHAJIN30B, UCTIBITAHUN U UCCIICIOBAHU;

- B/02.6.

HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3MIOHMOHHBIX MATCPHAIIOB HA COOTBCTCTBHUC TpC6OBaHI/IHM

IIpoBeneHne HBKCIEPTU3bl TEXHUYECKUX JOKYMEHTOB IPOM3BOJCTBA
BHYTPEHHETO PbIHKA U SKCIIOPTHBIM TPEOOBAHUSM;

-A/02.6. Ot6op npobd MO TEXHOJOTUYECKON IIETMOYKe pa3JeieHus] H30TOIOB,
00paboTKa pe3yIbTaTOB aHAIM3a U MTOKa3aHUN TPUOOPOB.

Komnerennum o0yuyawmerocs, (popMmupyembie B pe3yJbTaTe
OCBOEHUSI JUCHUIITIHHBI

B nporiecce ocBoeHus1 1aHHOW TUCHUIUIMHBL Y CTyJEHTa (POPMUPYIOTCS CleayIolIne

KOMIICTCHIIUN:
— YHUBEpPCaJIbHbIE
Kon HaumenoBanue NuaukaTopel JOCTUKEHU KOMIIETCHIIMN

KOMITETCHIINH KOMITETCHIINH

YK-6 Cnocoben 3-YK-6 3naTh: ocHOBHBIE TTpHEMbI YPPEKTUBHOTO YIIPABICHUS
YIIPaBJIATh CBOUM CcOOCTBEHHBIM BPEMEHEM; OCHOBHBIE METOJIMKH CAMOKOHTPOJIA,
BPEMEHEM, CaMOpa3BUTHA U CaMOOOpa30BaHUs HA MPOTSHKEHUU BCEH JKU3HU
BBICTPauBaTh U V-VYK-6 YMmers: 3¢ (heKTHBHO TUTAHUPOBATh U KOHTPOJIUPOBATH
peanru30BbIBATH cOOCTBEHHOE BpeMsi; UCIIOJIb30BAaTh METO/IbI CAMOPETYJISIIHH,
TPAaeKTOPUIO CaMOpa3BUTHUA U CAMOOOYUEHUS
caMOpa3BUTHUS Ha B-VYK-6 Bnagets: MmeTogamu ynpaBieHuUs COOCTBEHHBIM BPEMEHEM;
OCHOBE TIPHHIMIIOB | TEXHOJIOTMAMH IPHOOPETEHH . HCIIOJIb30BaHNs U OOHOBJIEHHS
o0pa3oBaHUsI B COITMO-KYJIBTYPHBIX U MPO(deCCHOHATBHBIX 3HAHUM, YMEHUMN, U
TEeUEeHUe BCer HaBBIKOB; METOJIMKAMH CaMOPa3BUTHUS U CaMOOOpa30BaHUsI B
JKU3HU TEUEHHE BCEU KU3HU

— ipoeccroHaIbHbIC
Kon HanmeHnoBanme Nuaukatopel JOCTHKEHUST KOMIIETCHITUT

KOMIIETEHIINHT KOMIIETEHIINHT

I1K-2 Croco0OeH ucnonb3oBath | 3-11K-2 3HaTh CBOMCTBA XUMHYECKHX JJIEMEHTOB, COCTUHEHUN
3HaHUE CBOMCTB Y MaTepuasoB Ha UX OCHOBE I COOTIOCHUS
XUMHUYECKHX 3JIEMEHTOB, | TEXHOJIOrnueckoro pernamenta ¥Y-11K-2 YMmers ucnons3zoBath
COEIMHEHU U 3HAHUS CBONCTB XUMUYECKUX DJIEMEHTOB, COSTMHEHUN 1
MaTepHaloB Ha UX MaTepuaioB Ha UX OCHOBE JIJISl PEIICHHUs 3a7a4 M0 BBIIYCKY
OCHOBE JJIs1 pEIICHUSA IpOAYKIIHMHU B CTPOTOM COOTBETCTBHUH C TCXHUUYCCKUMHU
3a1a4 TpeOOBaHUSIMU
npodeCCHOHATBLHON B-I1K-2 Brnaners HaBbIKaMH pa3pabOTKU MPEII0KEHUS 10
NesSATeTbHOCTH KOMILIEKCHOMY UCIOJIb30BaHUIO CHIPhS U YTUIIU3AIUU OTXO/0B

MPOU3BOJICTBA

I1K-3 CnocobeH u3yvarb 3-1IK-3 3HaTh UHOCTpPaHHBIN SA3bIK, HAYYHO-TEXHUYECKYIO
Hay4YHOTEXHUYECKYIO “H(pOpPMAIHIO, OTEYSCTBEHHBIN U 3apYOSKHBIA OMBIT JIJIS
uH(pOpMaIIHIO, MPOrpaMM UCIBITAHUN U 0(DOPMIIEHUS TEXHUIECKOU
OTEUECTBEHHBIN U JIOKyMEHTAIUU
3apyO€XHBIH OIIBIT IO V-IIK-3 YMeTs coOupaTh ¥ HaKaIIMBaTh YKCIIEPUMEHTAIbHBIC
TEMATHKE UCCIICIOBAHNS | TaHHblE C INPUMEHEHUEM HWHOCTpaHHoro s3pika  B-TIK-3




Brnagers HaBbIKaMM MPOBEACHUS TEKYIIUX M JOMOJHUTEIBHBIX
WCIBITAHUN, aHAIW3UPOBATh PE3YNbTAaThl C Y4YETOM Hay4yHO-
TEXHUYECKOH MH(OpMaLMK U Ha OCHOBAaHUHM OTEUECTBEHHOTO U
3apy0eKHOr0 OMbITa
[1K-12 Cnoco6en ucnonszoBath | 3-11K-12 3naTh coBpeMeHHbIE HH(POPMAITMOHHBIE TEXHOJIOTHU
nH(pOPMAaLOHHbIE IIpH pa3zpaboTKe TeXHoIornyeckux npoekros Y-I1IK-12 Ymers
TEXHOJIOTUH NPHU o0OpabaTeiBaTh HH()OPMAIIHIO C UCIIOJIE30BAHUEM TTIPUKIIATHBIX
pa3paboTKe NPOEKTOB MPOrPaMMHBIX CPEJICTB TIPH Pa3pabOTKe TEXHOIOTHIECKUX
npoektoB B-IIK-12 BnageTs HaBbIKaMU UCTIOIB30BAHUS
CETEeBBIX KOMITHIOTEPHBIX TEXHOJIOTHH U 0a3 JaHHBIX MIPH
pa3paboTKe TEXHOJIOTHUECKUX MPOCKTOB
— obmenpodeccuoHaabHbIe
OIIK-4 Crniocoben obecnieunBaTh 3-OI1K-4 — Ucnonb3yeT 3HaHUS TEXHOJIOTHYECKOTO
MIPOBEJICHUE TEXHOJIOTUYECKOTO mpolecca ¥ METO/10B J1a00paTOPHOTO KOHTPOJIS ChIPhS,
IpOLECCa, UCIIONL30BATh 1oJryaOprUKaTOB M TOTOBOM MPOIYKIIUHU B
TEXHUYECKUE CPEACTBA I COOTBCTCTBUH C PCTIIaMCHTOM
KOHTPOJISI TapaMeTpoB V-OIIK-4 — JIleMOHCTpUpPYET YMEHHUE B O0ECIIEUeHUN
TEXHOJIOTHYECKOT0 MPoIecca, MIPOBEJICHUS] TEXHOJIOTUYECKOTO Mpoliecca B
CBOMCTB CBHIPbsI 1 TOTOBOM COOTBETCTBUU C PETIAMEHTOM M KOHTPOJIUPYET
MIPOYKLIHH, U OCYLIECTBIATH rapaMeTpbl TEXHOJIOTMYECKUX MPOLECCOB, CBOMCTB
M3MEHEHUE TapaMeTpOB CBIPbSI U TOTOBOW MPOAYKIIMH, UCTIONIB3YSI TEXHUYECKUE
TexXHoJIornYeckoro mpouecca npu | cpeacrsa B-OIIK-4 — Onpenenser napamMmeTpsl
W3MEHEHUHU CBOMCTB CHIPbhsI M3MEPEHUS KaYE€CTBEHHBIX M KOJMYECTBEHHBIX
XapaKTEPUCTHK CBIPhS M MOTy(HadpHUKaTOB
?DaIla‘{H BOCIIUTAHUS, PC€AIN3YEMBIC B PaMKaX 0CBOCHUHA TUCHUIIJINHBI
. Hcnoans3oBanue Bosiieyenue B
Hanpasaenue | Co3nanue yc/ioBuii,
- 0BecIIe HBAIOLIX BocnuTaTe.ﬂubﬂoro NoTeHIuajJga Pa3sHOILIAHOBYIO
yueOHOH THCHHIIIMHBI BHEY4eOHYI0 /1eATeJIbHOCTh
[Ipodeccuona | - bopmupoBanue Hcnons3zoBanne BocniurarensHoro | 1.Opranuzanus
JIBHOC 1 IICHXOJIOTUYECKON MOTEHIIMAJIa IUCHUILINH HAYYHOIIPAKTUIECKUX
TPYA0BOE TOTOBHOCTH K o0menpodeccuoHanbHOro MoayIs | KOH(GEpPEeHIU U BCTped ¢
BOCIIUTAHHE npodeccuoHanbHOM IS Be/YIMMH CIIELHATHCTAMA
HeﬂTeﬂBHOVCTH o - opMUpOBaHUS YCTOMUYHUBOTO NPEANPHATHIA TOPOsia U
n30panHoi HWHTEpeca K MpoPeCcCHOHATTbHON BETEpaHaAMU aTOMHOMU
npodeccuu (B15)

NeSTeIbHOCTH, TOTPEOHOCTH B
JOCTIDKEHUH pe3yibTarTa,
MOHUMaHUS (PYHKITMOHATBHBIX
o0s13aHHOCTEH U 3a/1a4 U30paHHON

npodeccroHanbHOI
JCATCIIBHOCTH, YyBCTBa
npodecCuoHaATBHON
OTBETCTBEHHOCTHU qepe3

BBIITOJIHEHHUEC y‘-Ie6HI)IX, B TOM
YUCJIC MPAKTUYCCKUX 3a11aH1/1171,

OTpaciy.
2. Opranuzanus u
NIPOBE/ICHUE MPESIMETHBIX
OJIUMITHA]] M y4acTHE B
KOHKypcax
po(hecCHOHATBEHOTO
MacTepCTBa.

3.YVuactTie B  €XErogHbIX
AKIUAX CTYJACHUYECKUX




TPEeOYIOIIHUX CTPOTOTO
COOJIIO/ICHHSI TTPABHUJT TEXHUKH
0€30MaCHOCTH U HHCTPYKIHIL 110
pabote ¢ 060pyI0BaHUEM B
pamKax 1abopaTopHOTO

CTPOUTCIIbHBIX OTPAAOB

IIPaKTUKyMa.

ITpodeccuona | - popmupoBanue Hcnonb3oBanue BocnurarenabHoro | 1.Opranusanus

JIIBHOE U KYJIbTYPbI MOTEHIMaja JUCLIUILUIMH Hay4YHOIIPAKTHUYECKUX
TPYIOBOE UCCJICIOBATEILCKON | TPO(heCCHOHATTLHOTO MOIYJIS JIIsS KOH(pEPEHINH U BCTPEY ¢
BOCIIUTaHUE Y UHKEHEPHOU (hopMHUPOBaHUS HHXEHEPHOTO BENYIIMMH CIICTIHAINCTAMU

NPEeANPUATHI ropoa 1
BETEpAHAMU aTOMHOU
OTpaciu.

2. Opranu3zarus u
MPOBE/ICHUE MPEIMETHBIX
OJIMMITAA]T U YYaCTHE B

nesitenbHOoCTH (B16) | MbIIUIEHHS M MTH)KEHEPHOU
KYJIBTYPHI 32 CUET MPAKTUUECKUX
CTYACHYECKUX UCCIEA0BAHUIM
COBPEMEHHBIX MTPOU3BOACTBEHHBIX
CUCTEM; ITPOCKTHOM JCSITEIILHOCTH

CTYJICHTOB I10 pa3paboTKe U

KOHKYpcax
OIITUMM3AIINU TECXHOJIOTHUYCCKUX
. po(heCcCHOHATTLHOTO
HNCTEM, CBA3aHHOU TICHUEM
CHCTEM, CBSI3aHHOM C PELICHUEC MacTEpCTBa.

peabHBIX TPOU3BOICTBEHHBIX
3aJ1a4; POXOXKICHUS Yepe3
pa3HooOpa3HbIC UTPOBBIC,
TBOpYECKHE, PeCTUBAIBHBIC
(dhopMbl, TpeOyroIIre aHaan3a
CJIO)KHOTO 00BEKTA, TOCTAHOBKH
OTHOCHTEIIEHO HETO
peoOpa3oBaTeNbHbIX 33134 JUIs
WX ONTHUMAIILHOTO PEIIeHHUS.

3.Vuactie B  €XETOIHBIX
AKIUAX CTYJACHYECKUX

CTPOUTCJIIbHBIX OTPSAAO0B

Crpykrypa u coaepkaHue y4eOHOM IMCIUTIIHHBI
JlucuuiuinHa Tpernojaercs CTyAeHTaM B 5-oM ceMmecTtpe. OOmias TpyI0eMKOCTh
JTHMCIUIIIINHBI COCTaBIISIeT 4 3aueTHBIe enuHuIbl, 144 ak. Jaca.

Kanenpapubiii niian

Neo Ne Buabl yueOHOM neATEILHOCTH
Pa| Te (B 1yacax)
3 M B o ATtTecTa Makcu
w0 o
I bl HaumenoBanue pasjgena T & U MaJIbHBII
e (TeMBbl) TUCHUTIITHHBI o E e § @) pas3aena 0aJLI 3a
a > 2 [ 2% E | 5 | (bopma) | pasnen
aa] Q 2
a I:: O <
< o
= =
1 1 OcHoBuble mpencraBienus o| 40 2 6/4 - 32 YO, JIP, 25
XUMHUYECKOM IIPOU3BOJICTBE JIP
2 OCHOBHBIE TUIBI XUMAYECKUX | 32 2 - - 30
TIPOIIECCOB
2 3 XHUMHUKO-TEXHOJIOTUYECKUE 34 2 - - 32 3n, T 25
CHCTEMBI
4 | BaxHedmme mpombIlUieHHBIE| 38 2 - 4 32
XUMHYECKHE MTPOU3BOJICTBA
Buja npoMexyToOUHOI aTTeCTAlMHU 144 8 6/4 4 126 | Dk3amen 50




Coaep:kaHue JIEKIHOHHOTO Kypca

YuyebHo-
TeMbl JIeKITUH. Bceero
MeTOoANYECKOoe
Bomnpocel, oTpadarbiBaeMble Ha JIEKIIMU 4yacoB
obecneyeHue
1 2 3
Jlekuust Nel OcHOBHBIE MpeICTABIEHUs] 0 XUMHUYECKOM MPON3BOACTBE 2 [1, 2]
COBpEMEHHOE COCTOSIHUE U TIEPCIICKTHBBI PA3BUTHUSI XUMUYECKOM
He(TexuMuueckor 1 HedTernepepadbaThIBaIOIICH MPOMBIILICHHOCTH.
[ToHsiTHE O XUMHUUECKOM MTPOU3BO/ICTBE.
OCHOBHBIE TEXHOJIOTUYECKUE KOMIIOHEHTHI — CBIPBE, BOAA, BO3AYX, SHEPTHS,
11eJICBO ¥ TOOOYHBIN TTPOTYKT, OTXOIBI.
ChIpbeBast U SHEpreTuyeckas 0a3a XMMHUUECKUX IIPOU3BOJCTB.
[ IpombIniuIeHHAsT BOJAOIIOATOTOBKA.
Jlekuusa Ne2 OcHOBHbIe THIBI XUMHYECKHX TMPOIECCOB XHMHUKO- 2 [1, 2]
TexHoyiornaeckue npoueccol (XTII).
OCHOBHBIE 3aKOHOMEPHOCTH I'OMO- U rereporeHHbIX X T11.
Jlexnust Ne3 X¥MMHKO-TEXHOJIOTHUECKHE CHCTEMbI 2 [1, 2]
CTpyKTypa U ONIMCAHUE XUMHKO-TEXHOJIOTUICCKIX CUCTEM.
IMonsarue o cunteze XTC, TexHoNnornueckue Kouuenuu co3panus XTC
Jlekuusi Ne4 BakHeiimme mpoMbIlJIEHHbIe XUMHUYeCKHe MPON3BOACTBA 2 [1, 2]
Knaccudukanus MUHEpaIbHBIX yI00pEHUH.
[Ipon3BOACTBO  TMOJMMMEPHBIX  MAaTEpUaAJOB:  XHMHYECKHX  BOJIOKOH,
TTACTUICCKUX MACC, PE3MHOTEXHUYICCKUX W3ICITHIH.
ITepeyeHb NPAKTHYECKUX 3AHATHA
YuebHo-
Tema NMPAKTUYECKOr0 3aHATHA. Bompocsl, | Beero
MeTOoANYeCKoe
oTpadaThiBaeMble HA MPAKTHYECKOM 3aHATHH JacoB
odecrevyeHue
1 2 3
Pacuer pacxoaHbIX KOAD(HUITUESHTOB 4 [13]
Ilepeuyensb 1adopaTOpHBIX padoT
Y4yebHo-
Tema s1abopaTopHbIX padoT. 3axanus, BONpockl, oTpadareiBaemMblie Ha | Bceero
MeTOoANYeCcKoe
JIA00PATOPHOM 3aHATHH 4acoB
odecreyeHue
1 2 3
dnoramus 2 [6]
TexHOIO0THsI BOAOIOATOTOBKH 4/4 [8]
3aganus 1JI CAMOCTOSATEJILHOM Pad0ThI CTYJA€HTOB
Beero YuebHo-
Bonpoch! /151 cAMOCTOATEILHOTO H3YUYeHHs (3aaHust) 4ACOB MeTOANYeCKOoe
obecneuyeHue
1 2 3
OcHOBHbBIE NMPeICTABIEHUS 0 XMMHYECKOM NMPou3BoacTBe Kpurepun 32 [1-5, 13-16]

OLleHKU 3(PPEeKTUBHOCTH POU3BOJICTBA.

[Tpo6neMbl ChIpbsi M SHEPTUH B COBPEMEHHOM MUDE.

Knaccugukarus coipbs.

IToaroToBKa ChIPbS K UCIIOIb30BAHUIO.

[IpuMepsl palMOHAIIBHOIO U KOMIIJIEKCHOI'O UCIIOJIB30BaHUsS ChIpbs. Buabl
Y ITOKA3aTeNIM KauecTBa BOJIbI, MCIIOJIb3yEMOM B ITPOMBILIIIEHHOCTH.
VicTrounuku sHepruu u torusa. Knaccugpukanus BOP.

JlocTHKEeHMsI IIPOMBIILIEHHOIO KaTajln3a.

CBoiicTBa M cIIOCOOBI MPUTOTOBJICHHUS TBEPIBIX KaTAIN3aTOPOB.




OcHOBHBIE THIIBI XUMHYECKHUX MPOLIECCOB 30 [1-5, 13-16]
Bb100p ONITUMATBHOTO TEXHOJIOTHYECKOTO PEKIMA.

OO030p W aHanMM3 KOHCTPYKIMHA TPOMBIIUICHHBIX THIIOB XHUMHUYECKUX
PEaKTOPOB JJIsl TOMO-, T€TEPO- U KaTATUTHYECKUX MPOIIECCOB.

PasaoBecue B XTII 1 crtocoOBI €10 CMENIEHHUS.

CyIHOCTh KaTaimsa.

TexHOIOTHYECKHEe XapaKTEPUCTUKH TBEPABIX KAaTaTU3aTOPOB.
XHMHKO-TE€XHOJOTHYECKHE CHCTEMbI 32 [1-5, 13-16]
Cocrasinenue mojeneid XTC u ux anain3 Ha MpUMepe KOHKPETHOTO
MPOU3BOJICTBA.

TuroBsie TEXHOIOTHYECKHIE OTIEPATOPHI.

OCHOBBI IPOMBIIIUICHHOHN 3KOJIOTHH.

Oxpy>karomiast cpefia Kak CHcTeMa.

JKOJOTUYECKHE MTPOOIEMbI XUMUYECKUX MTPOU3BOJICTB.

[TpuHIMTIBL pa3paboTKH pecypcocOeperammmx 6e30TX0AHbIX TEXHOIOTHH,
SHEprocOeperaronuX U THOKUX TEXHOJIOTHH.

Baxueiimme MPOMBIIILIEHHbIE XHMHYECKHE npousBoacrea| 32 [1-5, 13-16]
[Ipon3BOACTBO CEPHOM KHUCIIOTHI.
[TpousBoacTBO (HhOCHOPHBIX YAOOPEHHIA.
Paznoxenune hochaTHOTO CHIPHS.
Texnosoruu nepepadboTku HePTH.
[Tpon3BOICTBO a30THBIX YIOOPCHHUIA.
[Ipon3BOACTBO CIUPTOB.

Kypcosas padora

KypcoBass pabora — wuHAMBUAyallbHas caMoOCTOsITebHAs ydeOHas pabora,
BBITIOJTHSAEMAsT TOJI PYKOBOJICTBOM IPEINOJABATENsl B COOTBETCTBUM C Y4YE€OHBIM IUIAHOM
HalpaBJICHUS] XUMHUYECKasi TEXHOJIOTUSI.

[leas xypcoBoii pabOTHI 3aKJIIOYAETCS B MPHOOPETEHHH OIbITA CaMOCTOSTEIBLHOTO
MOMCKa B JINTEPATYPHBIX U AJIEKTPOHHBIX UCTOYHUKAX MHQPOPMAIMU M MCXOIHBIX JAHHBIX
JUISl CHHTE3a M aHAJIM3a XUMHUKO-TEXHOJIOTHYECKOU CUCTEMBI.

PacdyeTHO-OsICHUTENIbHAA ~ 3alMCKA  CONEPXKUT  pa3fesbl:  BBEJIEHUE, CHHTE3
XUMHUKOTEXHOJOTUYECKOM  CUCTEMBI, aHAIU3  XHUMHKO-TEXHOJOTMYECKOM  CHCTEMBI,
3aKJII0YEHHUE, CIIUCOK MCITONb3yeMoi nuTepatypsl. ['paduueckas yacte pabOThl BKIIOYAET B
ceOsl  4epTeX TEXHOJOTMYECKOW CXeMbl MPOM3BOACTBA M COCTOMT M3 OJHOTO JIMCTA.
[IpumepHBIE TEMBL:

1. AHamu3 ¥ CHUHTE3 XUMHUKO-TEXHOJOTHMYECKOM CHUCTEMbI MPOM3BOJACTBA CEPHOU
KHUCJIOTBI

2.AHanu3 M CHUHTE3 XUMHKO-TEXHOJOTHUYECKON CHUCTEMBI MPOU3BOACTBA (hochopHOI
KHUCIIOTHI

3.AHaNu3 U CUHTE3 XUMUKO-TEXHOJOTUUECKON CUCTEMbI MMPOU3BOICTBA aMModoca

4. AHamu3 W CHHTE3  XHUMHMKO-TEXHOJOTHYECKOW  CHCTEMBI  IPOM3BOJICTBA
a30THO(GOCHOPHOTO CEPOCOACPIKAIIETO yI0OpECHUS

5.,AHaIM3 ®W  CHHTE3  XHMHKO-TEXHOJOTHYECKOM  CHCTEMBI  IPOM3BOICTBA
nuammoHuidochara

6.AHaIu3 U CHHTE3 XMMHUKO-TEXHOJIOTHYECKON CUCTEMBI 00€CCOTMBaHUS BOJbI



7.AHanu3 W CUHTE3 XUMHUKO-TEXHOJOTHUECKON CHUCTEMbl aOCOPOIMOHHONW OYUCTKH
(bTopcoaepKanux razoB

8.AHanu3 U CUHTE3 XUMHUKO-TEXHOJIOTUYECKOW CUCTEMBI IIPOU3BOJICTBA CEPBI

9.AHanu3 ¥ CUHTE3 XMMUKO-TEXHOJOTUYECKON CUCTEMBI TPOM3BOACTBA aMMHUaKa

10.AHJIN3 U CHUHTE3 XMMHUKO-TEXHOJOTHYECKON CHCTEMBI IPOU3BOJCTBA aMMHAYHOU
CEJIUTPBI

OO0pa3oBaTe/bHbIEC TEXHOJIOTHH

Peanuzanuss oCBOEHUS JAHHOW AMCIUIUIMHBI OOECHEYMBAETCS JOCTYIOM KaKJI0TrO
obOyuaromierocs Kk 0a3aM JaHHBIX WU OUOIMOTEHYHBIM (GoHAAM, (POPMHUPYEMBIM IO MOJTHOMY
NepPEYHIO JUCIUILIINH (MOJIyJIei) OCHOBHOM oOpasoBaTenbHOM nporpammbl. B BUTU HUAY
MU®DU nencTByeT KOMIBIOTEPHBIE KJIACCHI, B KOTOPBIX MPOBOIATCS 3aHATHUSA 110 Pa3IMYHbIM
JTUCIUIUIMHAM HampaBieHus: nmoaArotoBku «XMTH», B ToM uucie u Kiacchl 00€CreueHbI
J0CTYNOM K ceTh MHTepHeT mjii caMOoCTOSTEIbHOM MOATOTOBKU CTyNeHTOB. Ha kadenpe
MMEETCS KOMIBIOTEPHI C BO3MOXKHOCTBIO PabOThI B CIICIHMAIBHBIX IIpOrpaMMax M J0CTymna K
COBPEMEHHBIM NPO(EeCCHOHATBHBIM 0a3aM JIaHHbIX, WH(POPMALMOHHBIM CIPAaBOYHBIM H
MMOMCKOBBIM CHCTEMaM, K TaKUM Kak 0a3za JaHHBIX MepUoJWYecKuX u3naHuid. Llenpto mpu
TOM SIBJIIETCA BBIPAOOTKA y CTYAECHTOB HAaBBIKOB M KOMIIETEHUUH, MO3BOJSIOMINX
CaMOCTOSTENIbHO BECTU UCCIIEI0BATEIbCKYIO0 U HAYYHO-TIEJarOrn4ecKyto padboTy.

AyIUTOpHBIE 3aHSATUA MPOBOAATCA B BHUAE JIeKUUMWA C wucnojb3oBaHuem [IK wu
KOMITBIOTEPHOTO MPOEKTOPa, NPAKTUYECKUX 3aHIATUW, C wucnoas3oBanneM I[IK mpwu
npoBeneHun  pacueroB. CamocrosiTenbHas paboTa  CTYACHTOB  HPOBOAMUTCA  TOJ
PYKOBOJCTBOM IPENOJABATENIEN, C OKa3aHUEM KOHCYJIbTAlMM U TOMOIIM IPU MOATOTOBKE K
KOHTPOJIbHBIM pab0TaM, BHIMIOJHEHUH JOMAIITHUX 3aJJaHuM.

DoH/ OLICHOYHBIX CPEICTB
@OHJT OIEHOYHBIX CPEACTB MO JUCHUIUIMHE OOECIeYMBaeT MPOBEPKY OCBOCHUS
IJIAHUPYEMBIX PE3yJbTaTOB 00yueHHs (KOMMETEHIMA M WX HHIUKATOPOB) MOCPEICTBOM
MEPONPUATHI TEKYIIEro, PyOeKHOTO U MPOMEKYTOYHOTO KOHTPOJIS M0 JUCIUILIAHE.
CBs13b MeXy (HOPMUPYEMBIMUA KOMIIETCHIIUSIMUA U (DOpPMaMKU KOHTPOJISI UX OCBOECHUS
MIPE/ICTABJICHA B CIEAYIONICH TaOIuIIe:

HaunmeHnoBanme
No Ko n HauMeHOBaHME HHIUKATOPA HanmenoBanme

KOHTPOJIMPYEMBIX o
n/m JIOCTHKEHUS KOMIIETEHIIU I OLICHOYHOI'O CPEJICTBA
pa3zesoB (TeMbI)

Bxo1HOI KOHTPOJIb

Bomnpocel BXogHOTO
KOHTpPOJIS (YCTHO)
ATTecTranys pa3aenoB, TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHo# KOHTPOIb

1 OcHOBHBIE 3-YK-6, Y-YK-6, B-YK-6, Otuer no 1abopaTopHoit
MPEACTABICHUS O 3-11K-2, V-IIK-2, B-TIK-2 paboTte (MUCEMEHHO)
XAMHUYECKOM Pemenue 3anau
IIPOU3BOJICTBE (MMCBMEHHO)

OCHOBHBIE TUIIBI Tect (MMCHMEHHO)

XUMHYCCKUX ITPOLICCCOB




XUMUKO-
TEXHOJIOTHYECKHE
CHCTEMBI
Baxnueimue
MPOMBIIICHHBIE
XHUMHAYECKHE
MPOU3BOJICTBA

3-YK-6, Y-VK-6, B-YK-6,
3-I1K-2, Y-IIK-2, B-TIK-2,
3-I1K-3, Y-IIK-3, B-TIK-3,
3-I1K-12, V-TIK-12, B-IIK-12
3-OI1K-4, YV-OIIK-4, B-OIIK-4

Otyer mo abopaTopHOit
pabote (MMChMEHHO)
Penrenue 3anau
(MMCHMEHHO)

TecT (MUCBMEHHO)

[IpomexxyTouHas arrectauus

1 | JIK3aMeH

| VK-6, IK-2, [IK-3, [IK-12; OTIK-4 | Tect (muchMeHHO)

OIIBITA,

Hepequb OCHOBHBIX ITOKa3zaTesiei OIICHKH PC3YyJIbTAaTOB, 3JICMCHTOB IMPAKTHYCCKOI'O

3HAaHUU W

YMEHUM, TOJISKAIINX

MMPOMEKYTOYHOU ATTECTALIUU

BXOJIHOMY, TEKyIIeMYy KOHTPOJIO H

Ne HaunmenoBanue Kon n HaumeHoBanue
/‘ KOHTPOJIUPYEMBIX WHJIMKATOpa JOCTUKEHUS Pe3ynbraTel 00ydeHus Mo JUCIUTIIIMHE
i pasnesnoB (TeMbl) KOMITCTCHITH
BxonHol KOHTPOIb
1 Bxoanoi Bonpocel BX0IHOTO KOHTPOJIS (YCTHO)
KOHTPOJIb
ATrecranys pas3zienoB, TEKYIIHA KOHTPOJIb YCIIEBAEMOCTH
1 OcHoBHbIE 3-YK-6, Y-YK-6, B-YK-6, | 3HaeT cOBpeMEHHOE COCTOSIHHE U MEPCIIEKTUBBI
MPEICTABICHUS O 3-11K-2, V-IIK-2, B-IIK-2 | pa3BUTHs XUMUYECKOW IIPOMBILUIEHHOCTH,
XUMUYECKOM MOHSATHE O XUMHUYECKOM MPOU3BO/ICTBE,
MIPOU3BOJICTBE OCHOBHBIE€ TEXHOJIOTHYECKUE KOMITOHEHTHI —
OCHOBHBIE TUIIBI CBIPBE, BOAA, BO3YX, SJHEPTHUS, UEJIEBOU U
XUMHUYECKUX OOOYHBIN MPOAYKT, OTXObI, BUABI U
MIPOLIECCOB MOKAa3aTeJIM KaueCTBa BOJIbI, CLIOCOOBI
BOJIOMOJATOTOBKH, XUMHUKO-TEXHOJIOTHUYECKUE
nporeccol (XTII), paBuoBecue B XTIl u
CIOCOOBI €r0 CMEIIEHUS, TEXHOJIOTUU CEPHOI U
docopHOIi KHUCITOT, MUHEPATbHBIX YIOOPEHUH,
MOJIMMEPHBIX MaTepuanoB. Biageer metoaukon
OTpeieNICHUsI KATHOHOB U aHUOHOB B
HCCIIElyEMOM PacTBOPE, MOJIE3HOTO
KOMITOHEHTA B ChIPhE, METOJIMKAMH aHaJIN3a
COCTaBa OCAIUTEIbHON BaHHBI
YMeeT UCroab30BaTh CIPABOYHBIE MATEPUATIBI
JUISl TEXHOJIOTUYECKUX U DIKOHOMUYECKUX
MoKa3areyiell MpOU3BOJICTBA, IJI ONPEICTICHUS
YAEJIBbHBIX HOPM PacxoJia ChIPbS.
2 XHUMHUKO- 3-VK-6, YV-YK-6, B-YK-6, 3HaeT MeTOAbl AaHATUTUYECKON XUMUH, ITOHSITHE
texHosnornueckue | 3-T1IK-2, V-TIK-2, B-IIK-2, | xuMmuko-texHonorndeckoil cuctemsl (XTC),
CUCTEMBI 3-IIK-3, V-IIK-3, B-IIK-3, | 2J1€MEHTOB, TEXHOJOTUYECKUX ITIOTOKOB,
Baxueiimnue 3-TIK-12, V-TIK-12, B-T1K-12 | Knaccu(UKano MUHEPAIBHBIX YI00pEHUH,
IIPOMBIIIJICHHBIC 3-0OI1K-4, Y-OIIK-4, B- MOJIMMEPHBIX MaTepUaIoB YMeeT UCIoabp30BaTh
XUMHUYECKUE OIIK-4 CIIPABOYHbIE MATEPHAIIBI JJIS1 ONIPEACICHUS
MPOU3BOJACTBA cOCTaBa BELIECTB, MapameTpoB 31eMeHTOB X TC,

MaTepHaTbHBIX OaslancoB Biameer MeToankoi
pacyera 1nokasaresei )KeCTKOCTH BOJBI,
METOJIMKOMN COCTaBIeHUs (PYyHKIMOHAIBHOM,
CTPYKTYPHOM, OIIEPaTOPHOHN U
TEXHOJIOTHYECKOM CXEMbI, METOJUKOUN pacueTa
MaTepHaJIbHBIX TEIUIOBBIX OalaHCOB




Ba)KHEHIITNX XUMHYCCKHX IIPpON3BOACTB

JK3aMen YK-6, I1K-2, TIK-3, [1K-12; | JIleMOHCTpUpYET OCHOBHBIC 3HAHUS U YMEHHS B

OIIK-4 COOTBETCTBHUHU C pazzaenamu 1, 2.
OueHouynbie cpeacTBa
No HanmeHnoBanue [IpeacraBnenue
/_ OLICHOYHOT'0 Kpatkas xapakrepucTrika OleHOUYHOTO CpeicTBa | OLIGHOYHOTO CPE/CTBA B
i Cpe€acTBa (bOHIle
1 | BxonHoi CpenctBo  KOHTPOJII, OpPraHM30BaHHOE  Kak | YCTHBIN onpoc - YO
KOHTPOJIb crienuanbHas Oecena npenojaBaTess c
o0Oy4aroluMcsl Ha TeMbl, CBSI3aHHbIE C U3y4aeMOi
JTUCHUIIMHON, M pacCUYMTaHHOE Ha BBIICHEHHE
o0beMa 3HAHUI obOyyJaromerocs o
ompeIeJICHHOMY pa3fieny, TeMe, IpodiaemMe U T.1I.
2 | Oruer mo Texnuueckoe cpeacTBO, KOTopoe MoxeT ObiTh | JlabopaTtopHas paborta -
nabopaTopHON | MCIOJNIB30BAHO [UIsl KOHTpOJis mpuodpereHHbix | JIP
pabote CTYICHTOM TNPO(PECCHOHAIBHBIX HABBIKOB U
YMEHUU o YIPaBJICHUIO KOHKPETHBIM
MaTepUaIbHbIM OOBEKTOM.
3 | [Ipaktuueckoe | PemeHue 3aqau peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3anay - 31
3aHSTHE MO3BOJISIIOIINE OLIEHUBATh U AMAaTHOCTUPOBATH
YMEHHUS CUHTE3UPOBATh, AHAJIM3UPOBATb,
000011aTh GaKTUYECKUI U TEOPETUICCKUI
Matepuai ¢ GopMyITHPOBAHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBIIEHUEM
MIPUYMHHOCIICICTBEHHBIX CBSI3EH.
4 | Tecr Cucrema CTaHJAPTU3UPOBAHHBIX 3aganui, | Tectol - T
MO3BOJISIIONIAST  aBTOMATU3UPOBATH  MPOIEAYPY
W3MEPEHUs]  YPOBHS  3HAHUW W YMEHHH
o0ydJaroIierocs.

Meroauueckue MaTepUaibl, ONPEACIAIOMINE MPOUECAYPbl OLICHWBAHUS 3HAHWU,
YMEHHUM, BiIaJeHUN U (UJIM) OMbITA AEATEIbHOCTH, XapaKTePU3yIOLIUX dTarbl (HOPMUPOBAHUS
KOMIIETEHIINN.

Bonpocsl BxoaHoro kourpous (YO):
1. Knaccudukanus XuMUYECKUX peaKui
2. O0paTuMble U HEOOPATUMbIE XMMUUECKUE PEAKITUN
3. 'oMoreHHble XUMHYECKHE PEAKIIMU U UX CKOPOCTh
4. I'ereporeHHble XUMUYECKHE PEAKIIMU U UX CKOPOCTh
5. Katanutnueckue peakiuu U KaTaau3aTopbl

6. Bmusinue TtemrepaTypbl, JaBJICHUS W KOHIIGHTPAIMM HAa CKOPOCTh XHUMHYECKUX
peakuu

7. DK30TepMUYECKHUE PEAKIINU

8. DHII0TepMUYECKHUE PEAKIIUU

9. Koncranrta paBHOBecUs

10. BbICOKOMOJIEKYJSIPHBIE COSAMHEHUS U UX KJIaCCU(pUKAIIUS




Bonpocs! aj151 oTyeTa no JadoparopHoi padore Nel:

1. Yrto Takoe ¢oTopeareHThl, KaK OHH KIACCUPUITUPYIOTCS?

2. Kakue BemecTBa UCIOIB3YIOTCS B Ka4eCTBE (hI0TOpPEareHToB?

3. s dero npu daoTanuu yepes3 myJiblly IpoyBaloT BO31yX?

4. Tlpu obGoramenun 10 T mMemHOW CcynbdumHON pynbl, comepxameir 1,5% wmennm,
nonydeHo 400 kr koHIeHTpara, coaepxkaiiero 30% Menu. OnpenenuTs CTENEHb U3BICYEHUS
MEJIM U CTETICHb KOHIICHTPALIUH.

5. [lpu ¢notaruu 5 T HUHKOBOU pyasl, conmepxkamieil 3% nunka momydero 340 kr
KOHIIEHTpaTa, cojaepxaiero 22% uuHka. OmnpenenuTh BBIXOJ KOHIIEHTpaTa, CTEIMEHb
U3BJICUEHUS [IMHKA U CTETIEHb KOHIICHTPALIUU.

Bomnpocsl AJis1 oTUeTa 1o JadopaTtopHo padore Ne2:

1. IlpuBenute K1accU(pUKaLMIO BUIOB BIard B TBEPAOM TOIUIUBE 2.
YTo OTHOCHUTCA K BHELIHEH BIaXXHOCTU paboueil Macchl TOIINBA?

3. Kak onpenensiercst aacopOIIMoHHasi CHOCOOHOCTh TOTUTUBA?
4. 3anumte dopmyiny onpeneneHus cBsa3u mexay Wp Wpy, u W,
5. Ha uem ocHOBaH mpsiMOM METOJ] OPEICIICHHS BIaru?

Bonpocsl 1151 oTyera mo jjadoparopHoi padore Ne3:
1. Yro Takoe xecTKoCcTh BOJIbI? Kakue cou ee 00ycIoBIMBaIOT?

2. Kakumu MCTOAAMHU MOKHO YCTPAHHUTD JKCCTKOCTD BO,Z[BI?
3. B uem CYIIHOCTDB YCTPAHCHU JKCCTKOCTH BOABI C IIOMOIIIBIO MOHOOOMEHHHUKOB?

4. Kakue MeToabpl BOJIONMOATOTOBKHU SIBISIIOTCS HaumOoyiee MEPCHEKTUBHBIMU U
HaexHbIM? Ha30BUTE UX CYIIHOCTh

5. PaccuuTaiite 00MeHHYIO eMKOCTh Katnonuta KY-2, eciam depe3 ajacopOLMOHHYIO
KOJIOHKY, cojep»auryro 10 r 3Toro MOHMTA, MPOIMyCKalu 25 11 BOJbI OOIIEH >KECTKOCTBHIO
13,6 mr-,9KB/11.

Bonpocs aj151 oTyeTa no JiadoparopHou padore Ned:

1. Ilepeunciure OCHOBHBIE MPOAYKTHI, MOJIydaemble M3 He(THU, U CHOCOOBI MX
MOJIyYECHHUS.

2. HazoBuTte TpeboBanus K HEPTEIPOIYKTaM.
3. JlaiiTe onpeneneHre OKTAaHOBBIM M IIETAHOBBIM YHCJIaM.

4. Chopmynupyiite 00IIyI0 CXeEMY NepepadOTKU HEPTH.
5. TexHonOrHsI MOJTYYEHUS CMA30YHBIX Macel: ChIpbe, ammapaTypHoe o(opmieHHE,
TEXHOJOTMUECKHE MapaMeTphl.

Bonpocsl 1j151 oT4eTa no JadoparopHoi padore NeS:
1. Knaccuduxarus XMuMIIECKHUX BOJIOKOH.
2. Metonp! hOpMOBaHHS XUMHYECKIX BOJIOKOH.
3. OCHOBHBIE CTa/INH MOTYUYEHUSI XUMUYIECKUX BOJIOKOH.



4.HpI/IBeCTI/I KpaTKOC OIMMCAHHUC TCXHOJIOTHUYCCKOI'O Iponecca MmoIydCHrusA BHCKO3HBIX
BOJIOKOH.

5. Cocrasn 0CaJUTEILHOM BaHHBI BUCKO3HOI'O IMPOU3BOACTBA N €C HA3BHAYCHUC.

3agaum U1 BHINOJTHEHUS] MPAKTUYECKUX 3aHSATHIA:
1. Onpenenuts pacxoaHbie KOA(DPHUIIMESHTHI B IPOU3BOICTBE KapOu/1a KaabIus

(TEXHUYECKOT0), UMEIOLIETr0 MO aHanu3y cienytomuii cocta: CaC, — 77%; CaO — 14%; C
— 5%; npoune npumecu — 4%. PacueT cineayer BecTu Ha 1 T TEXHUYECKOTO MPOAYKTA.
N3Becth conepxut 96,5 % CaO. Conepxxanue B Kokce: 30161 — 4%, netyunx — 4%, Bnaru
— 3%.

2. OnpenenuTh pacxoj Oyporo yris, coaepxaiiero 75 % (macc.) yriepojaa, BOISHOTO
napa u Bo3ayxa, s noiaydenus 1000 M r€HEpPaTOPHOIr0 rasa CIEIyIOLIEro cocraBa B %
(06.): CO—40, H,— 18, N,—42.

3. Onpenenuth pacxoaHble KOAQPUIIMEHTHI B MPOU3BOCTBE KapOuaa KaabIus

(TEXHUYECKOT0), UMEIOIIEro Mo aHanu3y clienyromuii cocta: CaC, — 76%; CaO — 14%; C
— 7%:; mpoune nmpumecu — 4%. Pacuer cnemyer Bectu Ha 1 T TEXHUYECKOTO MPOYKTA.
N3BecTh conepxut 96,5 % CaO. Conepxkanue B Kokce: 3056l — 4%, neryunx — 4%, Bnaru
— 3%.

4. OnpenenuTh pacxon Oyporo yris, coaepxariero 80 % (macc.) yriaepoa, BOJASIHOTO
mapa ¥ BO3ayxa, st momydernust 1000 M reHepaTOpHOro rasa CIeIyIIero cocrasa B %
(00.): CO—-40, H,— 18, N,—42.

5. OnpenenuThb pacxoiHble KOd(PGUIIMEHTHI B TPOU3BOCTBE KapOuaa Kalblus

(TEXHUYECKOT0), UMEIOIIETo 1Mo aHanu3zy cieayromuii cocra: CaC, — 80%; CaO — 13%; C
— 3%; npoune npumecu — 4%. Pacuer cnenyer BecTu Ha | T TEXHHYECKOTO MPOAYKTA.
N3BecTh conepxut 96,5 % CaO. Conepxkanue B kKokce: 3056l — 4%, neryunx — 4%, Bnaru
— 3%.

6. OnpenenuTs pacxon Oyporo yris, coaepxariero 85 % (macc.) yrieposaa, BOASHOTO
mapa ® Bo3myxa, s moiydenns 1000 m° reHepaTopHOTo Tasa CIeIyIOmero cocrana B %
(06.): CO —40, H,— 18, N,—42.

7. B paBHOBECHOM cocTosiHIE mpH gaBneHuu 100 kKH/M” ra3oBast cMeCh COICPKHT
21% H,0, 19% CO, 31% CO, u 29% H,. [loacuntaTh KOHCTAHTY PAaBHOBECHS PEAKIIUHU:
CO+H20<—>C02+H2.

8. IIpu cuHTE3e XJIOPUCTOTO BOJOPOJA, MPOBOAUMOTO ¢ 5%-HBIM U30bITKOM H, 1O

OTHOLICHUIO K CTEXMOMETPUYECKOMY KOJIMYECTBY, B Ta3€, BBIXOIALIECIO W3 ammapara,
conepxxurcst 75% HCI. Paccunrarts Benuunny K, 1714 3a1aHHBIX YCIOBHH.

9. B paBHOBecHOM cocTOsTHUY TIpH naBienun 105 kH/M’ ra3oBas cMech COLEPIKUT
21% H,0, 19% CO, 31% CO, u 29% H,. [ToacuntaTh KOHCTAHTY PABHOBECHS PEAKIIUU:
CO+H20<—>C02+H2.

10.  IlIpu cuHTE3€ XJIOPUCTOTO BOJOPOAA, MPOBOAUMOTO ¢ 7%-HbIM H30bITKOM H; IO
OTHOLIEHUIO K CTEXHOMETPUYECKOMY KOJMYECTBY, B Tra3e, BBIXOJSIIEr0 W3 ammapara,
conepxxurcst 77% HCI. Paccunrars Bennuuny K, 171 3a1aHHBIX YCIIOBHH.

2
11. B paBuoBecHOM coctostHuM Tipu AaBiaeHuu 107 kH/M” razoBasi cMech COIEPKUT

21% H,0, 19% CO, 31% CO, u 29% H,. [TogcunTaTh KOHCTAHTY PABHOBECHS PEAKIIUU:
CO+H20<—>C02+H2.



12.  Ilpu cuHTe3€ XJIOPUCTOTO BOAOPOAA, MPOBOAUMOro ¢ 8%-HbIM 30bITKOM H) Mo
OTHOIIIEHUIO K CTEXMOMETPUYECKOMY KOJIMYECTBY, B Tra3e, BBIXOJSIIECIO W3 ammnapara,
coaepxkurcs 78% HCI. Paccunrarh Benmuunny K, 1714 3a1aHHBIX YCIOBHH.

TecTOBBIE 3a1aHUSA:
BapuanTt Nel
1. XumMmuyeckasi TEXHOJIOTHS - 3TO
a) COBOKYITHOCTbB ITPOIIECCOB U OIepaIiiii, OCYIIEeCTBISIEMBbIX B MaIlIMHAX U alllaparax,
MpeTHA3HAYCHHBIX IS TepepabOTKU CHIPhs ITyTEM XUMUYECKUX TPEBPAIICHUN B
HEO0OXOIUMBIE TTPOTYKTHI,

0) COBOKYITHOCTh MEXaHUUYECKUX, (PU3NUECKUX U PUIUKO-XUMUYECKUX METOJIOB
00pabOTKM MHMHEPAJIBLHOTO CHIPbS (PYyIbl, VI W T.J.) Ui yAaJeHUS MyCTOW TOPOJAbI U
MOBBIIIEHUS COJIEPKAHUS OCHOBHOT'O KOMIIOHEHTA B KOHIIEHTPATE;

B) HayKa O criocobax u Imponcccax Ipou3BOACTBA IIPOAYKTOB, OCYIICCTBIIICMBIX C
Y4aCTUCM XUMHUYCCKUX HpeBpameHI/Iﬁ;

I) COBOKYNHOCTb OIEpaluii, NO3BOJSIOIIMX TOJYYUTh IEJIEBOM MPOAYKT U3
HCXOJHOTO CBIPbSL.

Bapuant Ne2
1. XuMuueckoe npou3BOACTBO - 3TO
a) COBOKYITHOCTb ITPOIIECCOB U ONEepaIuii, OCyIIeCTBISIEMbIX B MallIMHAX U anmaparax,
MpeIHA3HAYCHHBIX IS TepepabOTKU ChIPhs MyTEM XUMUYECKUX TPEBPAILCHUN B
HEO0OXOMMBIE TTPOTYKTHI;

0) COBOKYITHOCTh MEXaHHUYECKUX, (PU3NUECKUX U PUIUKO-XUMUYECKUX METOJIOB
00pabOTKM MHMHEpAJIBHOTO ChIPbS (PyIbl, Y U T.J.) IS yAAJICHUS MYyCTOW MOpPOAbI H
MOBBILIECHHS COAEP/KAHNUSI OCHOBHOTO KOMIIOHEHTA B KOHIIEHTPATE;

B) HayKa O croco0ax M Nmpoueccax Npou3BOJICTBA MPOAYKTOB, OCYHIECTBISIEMBIX C
y4acTUEM XMMHYECKUX MPEBPAILCHUI;

I) COBOKYIIHOCTh OIEpalyii, MO3BOJISIIONIMX TOJYyYUTh II€JIEBOM MPOAYKT U3
HCXOJHOTO CBIPbSI.

Bapuant Nel 2.
CunukaTHO€ MPOU3BOACTBO OTHOCUTCS K OTPACiIu

a) OpraHUYeCKON XUMHYECKON TEXHOJIOTHH;
0) HEOPraHWYECKOW XUMHYECKON TEXHOJIOTHH;
B) TSDKEJION MPOMBIIIIJIEHHOCTH;
I') JIETKOM MPOMBIIIIIICHHOCTH.
Bapuant Ne2

2. IIpou3BOACTBO KOPMOBBIX JIPOKKEH, aMUHOKUCIIOT, (DEPMEHTOB, aHTUOMOTUKOB
U T.JI. OTHOCHUTCA K OTPaCiIH



a) JIETKON TPOMBIIIEHHOCTH;
0) HEOpPraHUYECKOW XUMUIECKON TEXHOJIOTHH;
B) TSKEJION MPOMBIILICHHOCTH;
') OPraHUYECKON XMMUYECKON TEXHOJIOTHH.
BapuanTt Nel
3. IlepBbrit 2IeMEHT CTPYKTYPHI XUMUUYECKOTO MTPOU3BOCTBA
a) mepepaboTKa ChIPbS;
0) caHUTapHas OYMCTKA M YTUJIM3AIUS OTXOIOB;
B) BOJIOTIO/ITOTOBKA;
I') IOATOTOBKA ChHIPbSI.

Bapuant Ne2
3. Kakoli 31eMeHT XHMHUYECKOTO MPOU3BOJICTBA JIOJDKEH 00eCneunBaTh KOHTPOJIb
3a COCTOSIHMEM IIPOM3BOJICTBA, IIPOBEACHUEM IIPOLECCOB MPU HAWIIYUYIIUX YCIOBHUSX,
3AIIUTON OT HEXKEJIATENIbHBIX aBAPUWHBIX CUTYAIlMH, IIYCKOM M OCTAaHOBKOM CIIOKHOM
CUCTEMBI? ) SHEPIreTUYECKas CHCTEMA,

0) BOJIOTIOJITOTOBKA;
B) CUCTEMa yIPABIICHHUS;
I') BbIIEJIEHUE OCHOBHOIO MIPOIYKTA.
BapuanTt Nel
4. K nepeMeHHBIM KOMIOHEHTaM OTHOCSITCS:
a) anmapartypa (MalIuHbI U arnapaThl, EMKOCTH, TPYOOTIPOBOIBI, apMaTypa);
0) yCTpOHCTBA KOHTPOJIA U YIPABJICHHUS;
B) OTXO/JIbI IPOU3BO/ICTBA;
') 00CITy’>KMBAIOIIINI TTEPCOHAIL.
Bapuant Ne2
4. K mocTosSTHHBIM KOMIIOHEHTaM OTHOCSITCSL:
a) BCTIOMOTaTeIbHbIE MaTePUAJIBL;
0) yCTpOHCTBA KOHTPOJIA U YIPABJICHHUS;

B) OTXO/IbI IPOU3BO/ICTBA;

) MNOPOAYKTBI — OCHOBHOM U JOIMOJHUTEIbHBIM.
Bapuant Nel
5. OrtHoueHue peanbHO MIOJIy4aeMOT 0 KOJIMYECTBA MPOIYKTA
(Gupaxr) W3 UCIIOJIb3YEMOIO ChIPhS K MAKCUMAJIbHOMY KOJIMYECTBY, KOTOPOE

TEOPETUYECKH MOYKHO IIOJIyYHUTh U3 TOTO KE CHIPbA (Greop) HA3BIBACTCSA
a) BBIXOJIOM MTPOJIYKTa;
0) UHTEHCUBHOCTbIO TIPOLIECCA;

B) CEJIEKTUBHOCTBIO;



I') CTENEHBIO IPEBpAILECHUS
Bapuant Ne2

5. KosmyecTBO moilydaemMoro mpoAyKTa WIH NEepepadOTaHHOIO ChIPbSl B €IMHUILLY
BPEMEHH HA3bIBAETCS

a) pacXoJHBIM KO3(PPHUITHEHTOM;
0) BBIXOJIOM IPOJIYKTA;
B) MHTEHCUBHOCTBIO IPOIIeCca;
I') IPOU3BOAUTENBHOCTBIO.
Bapuant Nel 6.
K HEeBO300HOBISIEMOMY CBHIPHIO OTHOCHUTCS
a)Boma;  0) BO3AyX;
B) XJIOTIOK; T) MUHEpAJIbI.

Bapuant Ne2 6.
K B0300HOBIISIEMOMY CBHIPBIO OTHOCHUTCS

a) pyabl;  0) MUHEpabI;
B) XJIONOK; T) FOPIOYME UCKOIIAEMBbIE.

Bapuant Nel 7.
Ha yem ocHOBaHO TpaBUTAIIMOHHOE OCAXK IeHHE?

a) Ha pa3JIM4YUU CKOPOCTEH OCaKJACHUS YaCTHIl B )KUJIKOCTH WJIM T'a3€ B 3aBUCUMOCTH
OT IJIOTHOCTH WJIA XPYIKOCTH ATUX YACTHILI;
0) Ha pa3TUYHON MAarHUTHOM MPOHUIIAEMOCTH YACTHII;
B) Ha pPa3JIMYHON CMAauyMBAEMOCTH 3EPEH OTIEIbLHBIX MUHEPATIOB BOOM;
') Ha pa3JIMYHBIX pa3Mepax YacTHIl.
Bapuant Ne2

7. O6orareHue ChIpbs - 3TO

a) COBOKYITHOCTb (PM3NYECKUX METOJ0B 00paOOTKH MUHEPATLHOTO ChIPbs (PYAbl, yIis
U T.J.) IS yAQJICHUS ITYCTOM TTOPOIBbI M TIOBBIIECHUS COACPKaHNS OCHOBHOTO KOMITOHEHTA B
KOHIICHTpATE.

0) COBOKYITHOCTh MEXaHUUYECKHX, (PU3NIECKUX U (PUZUKO-XUMUUYECKUX METOJIOB
00pabOTKM MHUHEPAJIBLHOTO CHIPBS (PyIbl, VI W T.J.) JUIS yAQJICHUS MYCTOW TOPOJABI H
MTOBBIIICHUS COACP’KaHNUSI OCHOBHOTO KOMITOHCHTA B KOHIICHTPATE;

B) COBOKYIHOCTh MEXAHMUYECKHX, METOJIOB 00pabOTKH MUHEPAIBbHOTO ChIPbs (PYIbI,
yras ¥ T.A.) Uil yAQJIEHHs] IyCTOM MOPOABl W MOBBILIEHUS COJAEPKAHHUS OCHOBHOIO
KOMITOHEHTa B KOHLIEHTPATE;

I') COBOKYITHOCTh (PH3UKO-XUMUYECKUX METOAOB OOpPaOOTKM MUHEPATHHOTO CHIPhS
(pyasl, yras v T.J.) 17 yAQJICHHUS TYCTON TOPOABI U TOBBIIICHUS COJEPKAHUS OCHOBHOTO
KOMITOHEHTa B KOHIIEHTPATE;

Bapuant Nel



8 Boma, He coneprkaliasi BpeIHbIX JIUIS pEaKIUy BEIIECTB, HE OKa3bIBAIOIIAs
arpecCUBHOTO BIUSHHS HA 000PYA0BaHHUE, HE 00pa3yrolas B anmaparax u TpyoornpoBoaax
HAKUIIH U 1IIJIaMa UCTIOIb3YeTCs

a) B IPOM3BOJICTBEHHBIX MPOIleCccax

0) U1 OXJTAKIAIOIIETO 000PYI0BAHUS

B) JUTSI TAPOCHIIOBOTO XO35HCTBA

T') B IIUIIEBOW MPOMBIIIICHHOCTH

Bapuant Ne2
8. Bopma, 6e3BpenHas s opraHu3Ma v uMmeronas rnokasarenu, orsevaromue ['OCTy no
3amaxy, BKYyCy, LBETY, IPO3PAYHOCTH, JKECTKOCTH, COACPKAHUIO COCAVNHEHUN CBHHIIA,
MBIIIBSAKA U KeJe3a MPUMEHSETCS

a) B POM3BOJICTBEHHBIX MPOIIECCaX
0) 1S OXJTAKIAIOIIEr0 000PYI0BaHUS
B) JIJIsl TAPOCHIIOBOTO XO35HCTBA
I') B IUIIIE€BON TPOMBIIINIEHHOCTH
BapuanTt Nel
9. Ilpu kakoil TeMneparype OCyIIECTBISIOTCS BHICOKOTEMIIEPATypHBIE MPOLIEeCCh? a) >
673 °K; 0) 373-623 °K
B) 323-423°K 1)<120°K
Bapuant Ne2
9. TIlpm xakoit TemmepaType OCyIIECTBISIFOTCS KPHOTCHHBIE MPOIIECCHI?
a) > 673 °K; 0) 373-623 °K
B) 323-423°K 1)<120°K
BapuanTt Nel
10. B 3aBucuMOCTH OT (pa30BOr0 COCTaBa PEarcHTOB Pa3InyaloT
a) SHAOTEPMHUUYECKUE U IK30TEPMUUYECKUE XUMUIECKUE PEAKIINH;
0) TOMOTEHHBIC ¥ TETEPOTEHHBIC XUMUYECKHUE PEAKIIHH;
B) KaTaJUTHYECKHE U HEKATATUTUICCKHNE XUMUIECKUE PEAKIUN;
T') MPOCTHIC U CIIOKHBIC XUMUUYCCKHUE PEAKIIHNH,
Bapuant Ne2
10. Tlo termmoBomy 3 (PeKTy XUMHUUECKHUE PEAKITNH TOAPA3ACISIIOTCS Ha:
a) SHAOTEPMHUYECKUE U IK30TEPMUUECKUE XUMUICCKUE PEAKIINH;
0) TOMOTEHHBIC M TETEPOTCHHBIC XUMUYECKHUE PEAKIIHH;
B) KaTaJUTHYCCKNE U HEKATATUTUICCKNE XUMUIECKUE PEAKITUN;
T') MPOCTHIC U CIIOKHBIC XUMUYECKHUE PEAKIIHH,
BapuanTt Nel

11. Yemy paBHaA CKOPOCThH T€TEPOTEHHBIX TPOILIECCOB?



a) V=TFAC  0) V=TAC
B) V=KAC r) V=KFAC Bapuaut No2 11.
Uemy paBHA CKOPOCTh TOMOTE€HHBIX MTPOILIECCOB?

a) V=TFAC  06) V=TAC
B) V=KAC r) V=KFAC
BapuanTt Nel
12. Tlotoku uiu cBsI34, 0OECIEYMBAIOIINE MTepeaady BEIIECTBA MEXAY arapaTaMu
(371eMEHTaMU CHCTEMBI) Ha3bIBAIOTCS
a) TEIUIOBBIMU 0) MaTepuaIbHbIMU
B) HHPOPMAIIMOHHBIMH  T) DHEPTETHUYECCKUMHU
Bapuant Ne2
12. IToroku win cBsI3M, 0OECIIEUNBAIOIINE TIEpeIavy YSHEPTUU MEXY anrnapaTaMu
(37IeMeHTaMU CHCTEMBbI) Ha3bIBAIOTCS
a) TEIUIOBBIMU 0) MaTepuaIbHbIMU
B) UH(QOPMAIITMOHHBIMUA  T) DHEPreTUYECKUMU
BapuanT Nel 13. Yto nokassiBaeT
¢ynkunoHansHas cxema XTC?
a) TEXHOJIOTMYECKHUE CBSA3U MEXYy IIPOLIECCAMH, TPOTEKAIOIIMMHU Ha BCEX CTaAMIX
MIPOMU3BOJICTBA IPOJIYKTA
0) DJEMEHThl CHUCTEMbI, CHOCOOBI WX COEIMHEHHUA  IOCIEHOBATEIbHOCTD

TCXHOJIOTHUYCCKUX onepaunﬁ
B) TCXHOJIOTMYCCKUC CBA3HU MCIKIAY 6J'IOK8.MI/I, YKa3bIBaAIOIIHUEC HAIIPABJIICHUC IBUKCHUSA

MATEPUATIbHBIX U SHEPreTUYECKUX TOTOKOB CUCTEMBI JIMHUSMU CO CTPEIIKAMU
I') OCHOBHBIE M TMOOOYHBIC XMMHUYECKHE PEaKIMH, MPOTEKalolue Mpu nepepadoTke
CBIPbA C MOJIy4YeHHUEM HE0OXO0IMMOTO MPOIYKTa

BapuanTt Ne2 13.
Urto noka3bIiBaeT CTpyKTypHas cxema XTC?

a) TEXHOJIOTMYECKUE CBSI3U MEXY MPOIECCaMU, MPOTEKAIOIIMMHU Ha BCEX CTAIMUSIX
MPOM3BOJICTBA MTPOAYKTA
0) DJEeMEHThl CHUCTEMBI, CIOCOOBI WX  COCIWHEHUS  TOCIEIOBATEIHHOCTD

TEXHOJOTUYECKHUX ONEeparun
B) TEXHOJOTUYECKUE CBSI3U MEXIy OJIOKaMH, YKa3bIBAIOIIME HATIPABICHUE IBHYKCHHUS

MaTepHalIbHBIX U SJHEPIETUUYECKUX MIOTOKOB CUCTEMBI JIMHUSAMH CO CTPEJIKAMU
I') OCHOBHBbIE U MOOOYHBIE XMMHUYECKHE PEAKIMH, MPOTEKAIONINe MpU mepepadoTKe
CBIPbA C MOJIYYeHUEM HEOOXOIUMOI0 MPOIYKTa

BapuanTt Nel

14. K OCHOBHBIM TEXHOJIOTMYECKUM OIEpaTOpaM OTHOCSITCS:



a) orepaTop CxKaTHUs

0) omepaTop U3MEHEHHs arperaTHOrO COCTOSIHUS BELIECTB

B) OMEPATOP XMMUYECKOIO MIPEBPAILICHUS

I') onepaTop HarpeBaHusl

Bapuant Ne2

14. K BcnoMoTraTesibHbIM TEXHOJIOTHUYECKUM OIlepaTopaM OTHOCSITCS:

a) oreparop MaccooomMeHa

0) omepaTop U3MEHEHHS arperaTHOTO COCTOSIHUS BEIIECTB

B) OMEPATOP XMMUYECKOTO MPEBPAILICHUS

I') onepaTop CMEIICHUs

BapuanTt Nel

15. Yto Ttakoe popmoBaHuE BOJIOKHA?

a) 9TO 3aKIIIOUYUTCIIbHAA CTaAUA IIPOU3BOACTBA XUMHUYCCKHNX BOJIOKOH H BKIIIOYACT UX

MIPOMBIBKY, OTOEIIMBAHKE, 3aMaCIMBaHUE, CYIIKY
0) mogaya npsIMIIbHON Macchl B (puibepy (HuTe0Opa3oBaresp), UMEIOUTYI0 OOJIBIIOE

YHUCIIO MEJIbYANIIINX OTBEPCTUM B JIOHBIIIIKE

B) IPUTOTOBJICHHUE MPAIUIBHON MacChl

r) TOJYy4YEHHE

HCXOOHOI'O

MaTepuana  (MOJIyHpOAYKTa)
Bapuant Ne2

15. Yro Takoe ByJIKaHU3aUUA?

a) 9TO CTaausl, MPEACTABIISIONIAs COO0N TEXHOJIOTUYECKUI TTPOIIECC MPEBPAIICHUS

CBIPOM PE3MHOBOM CMECH B DJIACTUYHYIO PE3UHY

0) mogayda npsAMIIBHON Macchl B (puibepy (HUTEoOpa3oBaTess), UMEIOITYI0 00IbII0e

YHUCJIO MEJIbYANIINX OTBEPCTUM B JIOHBIIIIKE
B) pacTUpaHue U MPOJABIMBAHKE CHIPON PE3MHOBOM CMECH Yepe3 y3KHE ICIH B

CIICOHUAJIBHBIX PE3MHOCMCCHUTCIIAX

I') MOJIy4eHUE UCXOJHOT0 MaTepuaia (MoJynpoIyKTa)

OneHuBaHMe CTYACHTa Ha 3alllUTe KYPCOBOH PpadoThl mo aucturuHe «OOmas

XUMHUYCCKas1 TCXHOJIOT U .

bannbl
(utoroBoit OcBoenue
. . . TpebGoBanus Kk 3HAHUAM
PEHTHHIOBOM | KOMIeTeHIU
OTICHKH )
100-85 [TponBunyThIii | Pemienuss 3amad  JIOTMYHBL, JOKa3aTelbHBI W JIEMOHCTPUPYIOT
YPOBEHb AHATUTHYECKUE U TBOPUECKUE CIIOCOOHOCTH CTY/ACHTA.
OTBeThI Ha TOCTABJICHHBIE BOIIPOCHI MOJIHbIE, YETKHE U Pa3BEPHYTHIE.
84-70 Cpennuii [lpu pemeHun 3agad  JONYLICHBl HE3HAYUTENbHbBIE  OLIMOKH,
YPOBEHb UCTIPaBJICHHBIC C IOMOIIBIO «HABOJISAIINX» BOIPOCOB MPENoIaBaTelIsl.

I[aIOTCH IMMOJIHBIC OTBCTBI Ha IIOCTABJICHHBLIC BOIIPOCHI. ITokazano
YMCHUEC BBIACIIATh MPUINHHO-CIICACTBCHHBLIC CBA3U.




69-60 bazoBsrit Jloruka v mocnenoBaTeIbHOCTh B PEIICHUH 3a7]a4 UMEIOT HAPYIICHHUS.
YPOBCHb OTBeTHI Ha BOIIPOCHI U PCIICHHA MOCTABJICHHBIX 3aJ1a4 HCAOCTATOYHO
noJiHbIe. B 0TBeTax OTCYTCTBYIOT BBIBO/IBI.

Crynent, nonyuuBiui MmeHee 60% oT MakcMMaIbHOTO Oajia 3a pa3aes JUCIUILUIMHBI
WJIU TIPOMEKYTOUHYIO aTTECTAIMIO, CUUTACTCSI HEATTECTOBAHHBIM IO TAHHOW TUCIUIUINHE.

OneHMBaHUE CTYyJICHTa Ha 3K3aMeHe I110 jucHuIuimHe «OO0mmas XuMu4ecKas
TEXHOJIOTHUA:

bansbl
(utoroBsoit OcBoenue
. . . TpedoBanus K 3HAHUSIM
PEUTUHIOBOM | KOMIEeTeHIH
OLIEHKH)
100-85 [TponBunyThIi | OTBETHI HA MOCTABJIEHHBIE BOIPOCHI TIOJIHBIE, YETKUE U Pa3BEpHYTHIC.
YpOBEHb Pemenust 3amad  JOrMYHBI, JOKa3aTelIbHbI W JIEMOHCTPUPYIOT
AQHAJIUTUYECKUE U TBOPUYECKHE CIOCOOHOCTH CTY/ICHTA.
84-70 Cpennnii JlatoTcsi monmHBIE OTBETHI Ha TOCTaBJIeHHBbIE Bompockl. [lokazaHo
yYpOBEHb YMEHHE BBIACIATh MPUUMHHO-CIEACTBEHHbIE cBsi3u. [Ipu pemenun
3ala4  JIOMYIICHbl HE3HAYUTENbHbIE OIIMOKHU, WCIHpPaBIECHHBIE C
MTOMOIIBIO «HABOSIIMX» BOIIPOCOB MPEIoaaBaTess.
69-60 bazoBblit OTBeThl Ha BONPOCHI M PELICHUS MOCTABJIEHHBIX 33/1a4 HEJOCTATOYHO
YPOBEHb nonHble. JIorMKa W MOCIEeNOBaTEeIbHOCTh B PELICHHH 3a/1a4 HMEIOT
HapymeHus. B oTBeTax 0TCyTCTBYIOT BBIBOIBI.

CTy,Z[GHT, l'IOJ'Iy‘IHBHII/Iﬁ menee 60% ot MakcmMansHOro Oaiia 3a pa3acia IMCOUILINHBI
WX IIPOMCIKYTOYHYIO aTTCCTAINIO, CHUTACTCA HCATTCCTOBAHHBIM I10 I[ElHHOfI JAUCHUITIINHC.

HToroBas olleHKa BBICTABJISETCS ITyTeM IIEPEBOIa HAOpaHHBIX OAJJIOB B COOTBETCTBUN
CO CJICIYIOIICH TaOIUIIeH:

Ouenka no 5-0a/bHO 1IKaje Cymma 6aios 3a paszenet n Ouenka ECTS
JK3aMeH

5 — «omauuno» 90-100 A

85-89 B

4 — «xopouto» 75-84 C
70-74

D
3 — «y0osIemeopumenbHo» 65-69

60-64 E

2 — «Hey0081emeopUMENbHOY Menee 60 F
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yuebHoe mocooue. - CII6 : UsmarensctBO «Jlanby, 2018. - 256 ¢. — Pexum nocryna:
https://e.lanbook.com/book/139961
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MartepuaJIbHO-TeXHHYECKOe o0ecneuyeHne y4eOHOH JUCIUIIIMHBI
JIekIMOHHBIE  3aHATUS  MPOBOAATCS B CHELUUAIM3UPOBAHHBIX  ayJUTOPUSX,
OCHALICHHBIX MYJIbTUMEIUNHBIM 000pyAoBaHHEM. IIpakThueckue 3aHATHS MPOBOASTCS B
ATUX K€ ayJUTOpUSIX C TMOCEHEHUEM J1adopaTopuii, OCHAIIEHHBIX CTAHAAPTHBIMU
KOMIUIEKTaMH OTEUECTBEHHBIX U 3apyOEKHBIX MPUOOPOB M yCTAaHOBOK. MyIbTHUMETUHHBIN

KypcC JIGKHPIﬁ, BI/IIIGO(l)I/IJIBMLI, MAaKCTBI U IIJIaKaTHhI.

y‘l66HO'MeTOIlI/I‘leCKI/Ie PERKOMEHIAIUNA NJIA CTYACHTOB

1. Yka3anus 15 npoCIIyllIMBaHUS JEKIIUI

Ilepenq HayanoM 3aHATHII BHUMATEIbHO O3HAKOMUTBCS C Y4YEOHBIM IUIAHOM
IPOBEACHMS JIEKLIUI U CIIUCKOM PEKOMEHI0BAaHHOMU JIUTEPATYPBHI.

Ilepen mocemeHneM O4EpEIHON JEKUNUNA OCBEXHUTh B NAMSATH OCHOBHBIE KOHIICTIIIVU
npoiiiecHHOro  paHee Mmartepuana. [loaAroToBuTh TpU  HEOOXOAMMOCTH  BOMPOCHI
npenojasarento. He Hago onacatbes, 4TO BOIIPOCH! MOTYT OBITh IPOCTHIMHU.

Ha nekuuu OCHOBHOE BHUMAaHHE CJIENYET YyAEHATh HE opMyiaM U MaTeMaTUYECKUM
BBIKJIAJIKaM, a COJICPKAHUIO N3YyYaeMbIX BOIIPOCOB, ONPEIETIEHUSIM U TOCTAHOBKAM 3a]1ay.

B mnpouecce n3ydeHus JIEKIIMOHHOTO Kypca HEOOXOJUMO IO BO3MOKHOCTH YacTO
BO3BpPAILIATbCS K OCHOBHBIM IIOHATHUAM M METOAAaM pElIeHHs 3aaad (31ech BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/ICHTOB).

XenaTenbHO HCIOIB30BAaTh KOHCIEKTHI JIEKIUM, B KOTOPBIX UCIOJIb3YETCS] IPUHSITAS
MpernojiaBaresieM cucteMa 0003HaAUYEHUH.

Jlns Gonee moapoOHOTO M3YyYEHHUsS Kypca cieayeT paboTaTth ¢ PEKOMEHJIOBAaHHBIMHU
JUTEPATyPHBIMU UICTOUHUKAMH M BHOBb MOSIBIISIOIIMMUCS UCTOYHUKAMU.

2. YKkazauus AJI1 YH4aCTHA B ITPAKTHYCCKUX 3aHATHUAX

Hepez[ MMOCCIICHUEM  IMPAKTHYCCKOI'O  3aHATHA  YACHHUTbL TCMY  3aHATHA H
CaMOCTOATCIIbBHO U3YUYUTL CBA3aHHBIC C HEH TTOHATUS U MCTO/JbI pCIICHUA 3aaa4.

[lepen pemenueM 3amad aKTUBHO Y4YacTBOBAaTh B OOCYXKJEHHWU C TIPENojaBaTeiieM
OCHOBHBIX IOHSTUN, CBA3aHHBIX C TEMOM IPAKTUYECKOTO 3aHSTHSL.

B nponecce pemcHusA 3aaa4d BECTH AMCKYCCHIO C IIPCIOJAaBaTcjIcM O IPABHUIIBHOCTHU
INPUMCHCHHNA MCTOJ0B UX PCHICHU .

IIo BO3MOXXHOCTH CaMOCTOSTEIBHO AOBOAUTL PCIICHUC IpEAlaracMbIX 3agad a0
OKOHYAaTCJIBHOI'O UTOTI'a.

B KOHIIC IIPAKTHYCCKOI'O 3aHATHA IIPH H606XOI[I/IMOCTI/I BBIICHUTL Y HPCIIOaAaBaTCIsd
HCsICHBIC BOIIPOCHI.

OcHOBHBIE pe3ybTaThI BHITOTHEHHS pa00OThl HEOOXOAMMO pacrevararh.

3. YKka3aHus 1151 BBITIOJTHEHUS 1a00paTOPHBIX paboT
CobmonaTh  TpeOOBaHUSI TEXHUKH O€30MACHOCTH, JMJI 4YEro MpoCiIyIlaTh
HE0OXO0IUMBbIC Pa3bSICHEHHSI O TIPABUIILHOCTH TIOBE/IEHHUS B JTa0OpaTOPHH.



[lepen BbINONHEHHEM JTAOOPATOPHON PaOOTHI MPOBECTH CAMOCTOSITENBHO MOATOTOBKY
K paboTe U3yunB OCHOBHBIE TEOPETUUECKUE TIOJIOKECHMS, 3HAHUE KOTOPHIX HEOOXOIMUMO IS
OCMBICJIEHHOTO BBITIOJTHEHUSI PaOOTHI.

B mpouiecce BbimonHeHUs pabOTHI CleIyeT MOCTOSHHO OOIIAThCS ¢ MPENoaaBaTelieMm,
HE JIOIyCKas 10 BO3MOKHOCTH HENPABUIIBHBIX JEHCTBUM.

OcHoOBHBIE PE3YyIbTAThl IKCIIEPUMEHTOB HEOOXO0IUMO 3a(UKCHPOBATH B MHUCHbMEHHOM

BHJIE.

IIpu cpaue 3adera mo paboTe MOArOTOBUTH OTYET O NPOACIAHHOW padore, Tae
JOJIKHBI OBITh OTPaKEHBI OCHOBHBIE PE3YJIBTATHI U BHIBOIBI.

4.YxazaHus 1715 BBIIIOJIHEHUS CAMOCTOSITEIbHON pabOThI

[TonyunTs y mnpenojaBarenist 3aJaHUE€ U CHUCOK PEKOMEHJOBAHHOM JIMTEPaTyphbl.
N3yyeHne TeopeTHYECKUX BOIPOCOB CIEAYET IPOBOIUTH IO BO3MOKHOCTH CAMOCTOSITENIBHO,
HO MPU 3aTPYyAHEHUSIX 00paIaThCs K MPENnoaaBaTeNto.

[ToAroTOBUTH MMCHMEHHBIN OTYET O MPOJIETaHHOU padoTe.

[Ipu BbITOJIHEHUU (PPOHTANIBHBIX 3aJaHUN IO YCMOTPEHHUIO NpemnojaaBaTesisi padoTa
MOXKET OBbIThb OIICHEHa 0€3 MHCBbMEHHOI0 OTYeTa HAa OCHOBE OTBETOB Ha KOHTPOJIbHBIC
BOIIPOCHI, PU YCIIOBUH aKTUBHOM CaMOCTOSTEIBHON paOOTHI.

HOI[F OTOBHUTDH OTBCTBI HAa KOHTPOJIbHLIC BOIIPOCHI.

MeToan4yeckue peKOMEHIAUM AJIsl NpenoaaBaTeen

1. Vkazanus 11 npoBeAeHUs JIEKIUH

Ha mepBoit BBOAHOM JEKIMH clenaTh oOuuid 0030p coaepKaHus Kypca U OTMETUTH
HOBBIE METOJAbl U TMOAXOJbl K PEIICHUIO 3a7ay, PAaCCMATPUBAEMBIX B KypCE, ITOBECTH 0
CTYJIEHTOB TpeOoBaHus Kadeapbl, OTBETUTH HA BOIPOCHI.

[Ipy mOATOTOBKE K JEKIMOHHBIM 3aHATHUSM HEOOXOAMMO MPOJayMaTh IUJIaH €ro
MPOBEJICHUS, COJIEP>KAHUE BCTYNUTEIbHOM, OCHOBHOM W 3aKJIIOYMTEIIBHOW YacTH JICKIWH,
O03HAKOMUTHCSI C HOBMHKaMHM Yy4e€OHOW M METOJAMYECKON JUTepaTypbl, MyOJIHKaIUSIMU
MEPUOJNYECKON TMeYaTh II0 TEME JICKIMOHHOTO 3aHSATHS. YTOYHHUTH IUIAH ITPOBEIACHUS
MPAKTUYECKOr0 3aHATHS MO TeMe Jekuuu. llepen M3m0KeHMeM TEKYLIEro JEKIHOHHOTO
Marepuajia HallOMHUTh 00 OCHOBHBIX HTOTAX, JOCTUTHYTHIX Ha MpeAbIaAymuX Jekiusax. C
OTOW TENbI0 3aJaTh HECKOJBKO BOMPOCOB AayJUTOPUU M OCYIIECTBUTH BBIOOPOUYHBIN
KOHTPOJIb 3HAHUS CTYJICHTOB.

B xome neknumoHHOro 3aHATUS TpenojaBaTelb JOKEH Ha3BaTh TeMy, Y4eOHBIC
BOINPOCHI, 03HAKOMUTH CTYJCHTOB C MEPEYHEM OCHOBHOW U JIOMOJIHUTEIBLHON JUTEPATYPHI
o teme 3aHATHs. PackpbiBasi cojepskaHue y4eOHBIX BOINPOCOB, aKIIEHTUPOBATh BHUMAHHE
CTYJICHTOB Ha OCHOBHBIX KATETOPHSIX, SBJICHHUSIX U TMpoIleccax, OCOOCHHOCTAX WX
MpoTeKaHusi. PackppIBaTh CYIIHOCTh M COAEPKAHUE PA3JIUYHBIX TOUEK 3PEHUS U HAYYHBIX
ITOJX0/I0B K OOBSICHEHHUIO T€X WJIM MHBIX SBJICHUM U IPOIIECCOB.

Cnenyer apryMEeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TIO3UIIMIO TIO CHOPHBIM
TEOpETUYECKUM BompocaM. [IpuBoauth mnpuMepsl. 3amaBaTh MO XOAY H3JIOXKEHHS



JIEKIIMOHHOTO MaTepualia pUTOPUYECKHE BOIPOCHl U CaMOMY JaBaThb Ha HHUX OTBET. JTO
CHOCOOCTBYET AKTHUBU3ALMK MBICTUTENIBHON NEATEIbHOCTH CTYACHTOB, MOBBIIICHUIO HX
BHUMAHMSI M HMHTEpeca K MaTepuaiy JICKIMHU, €€ cojepkanuto. [IpemongaBarens aomKeH
PYKOBOAUTH pabOTOil CTYJEHTOB IO KOHCIEKTHPOBAHHUIO JEKIIMOHHOTO MaTepuana,
MOTYEPKUBATH HEOOXOJUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUHN U3ydaeMoit
TEeMbI, 0CO0O0 BBIACIAS, KaTEeropuaibHBIA amnmapar. B 3akimiouyuTenbHOM YacTU JIEKIIUU
He00X01uMO chOPMYIMPOBATH OOIINE BBIBOJIBI MO TEME, PACKPHIBAIOIINE COACPKAHUE BCEX
BOIPOCOB, OCTABJIEHHBIX B JIEKIMU. OOBABUTH IJIaH OYEPEAHOIO MPAKTUUECKOTO 3aHATHS,
JaTh KpAaTKUE PEKOMEHJAlUMU MO TMOJATOTOBKE CTYACHTOB K NPAKTUYECKOMY 3aHSTHIO.
Onpenenutb MECTO U BpeMs KOHCYJIbTALIMU CTYACHTaM, II0XKEJIABUIMM BBICTYIUTh Ha
MPAKTUYECKOM 3aHSITHH C TOKJIaAaMu U pedepaTraMu.

Ha nocnenueit nekuuu yaenuTs Bpems st 0030pa Haumbojee BaKHBIX MOJOKEHUM,
PacCMOTPEHHBIX B Kypce.

2. YkazaHus AJIA IIPOBCACHUA ITPAKTHICCKUX 3aHATHH YeTKo 0003HAYNTH
TEMY IMPAKTUUCCKOI'O 3aHATHA.

OOcyauTh OCHOBHBIE MOHATHS, CBSI3aHHBIE C TEMOM MPAKTUYECKOTO 3aHSTHUS.
B mponecce pemeHus 3amay BECTH JUCKYCCHIO CO CTYAEHTAaMHU O IPaBUIBHOCTH
IIPUMEHEHUS TEOPETUIECKUX 3HAHUU.

OtMmeuath CTYACHTOB, HanOojee AaKTHUBHO Y4aCTBYIOIIIMX B PCIICHHMHM 3a4a4Y H
AUCKYCCHSIX.

B KOHIIE TNPakTUYECKOTO 3aHATHS 3a7aTh ayJUTOPHH HECKOJIBKO KOHTPOJIBHBIX
BOTIPOCOB.

3. Ykazanus Jy1si IpoBeieHUs Ja00OpaTOPHBIX 3aHITHIA.
CoOmomath TpeOOBaHMS TEXHUKH OE30MACHOCTH M IPOBOJAMTH HEOOXOIUMBIC
Pa3bACHEHHSI O TIPABUIILHOCTH MTOBEICHUS B JaOOPaTOPHH.

[lepen BbIMOJIHEHUEM JTAOOPATOPHOM pPaObOTHI IPOBEPUTH CTEIEHh TOTOBHOCTH
CTYJICHTOB, HAITOMHUTH U 0OCYJUTh OCHOBHBIC TEOPETHUUECKHE MOJIOKCHHUS, 3HAHNUE KOTOPBIX
HEO0OXOIMMO JJIsl OCMBICIICHHOTO BBITIOTHEHUS PadoT.

B mpomecce BeInoaHEHUS pabOTHI CAEAYET MOCTOSIHHO OOIIAThCS CO CTYACHTAaMHM, HE
JOTyCKas 0 BO3MOYXHOCTH X HETPABUJIBHBIX JICHCTBUM.

TpeGoBaTh, 4TOOBI OCHOBHBIE PE3YJbTaThl SKCIEPUMEHTOB ObLIM 3a()MKCHUPOBAHBI
CTYJEHTaMH B MIMCbMEHHOM BH/IE.

[Ipu nmpueme 3adera o padbore TpeOOBATH OTUET O MPOJICTAHHON paboTe, T/I€ TOIKHBI
OBITh OTPa’KEHbI OCHOBHBIE PE3YJIbTAThI U BHIBOJIBI.

4.Yka3aHusl IO KOHTPOJIIO CAaMOCTOSITEIbHON pabOThI CTYICHTOB

[To ycMoTpeHuto nmpenojaBatess 3aJjJaHue Ha CaMOCTOATENbHYI0 paboTy MOXET ObITh
WHUBUTyJIbHBIM WM (PPOHTATHHBIM.

[Tpu HcoNb30BaHUK MHANBUAYAIBHBIX 3aJaHUN TPeOOBaTh OT CTYJACHTA MMChMEHHBIH
OTYET O MPOJICTIAaHHOM padoTe.



[Ipn npumeHeHUM GPOHTANBHBIX 33JaHUI BECTH KOJUIEKTHUBHBIE OOCYXKIIEHUS CO
CTyJIEHTaMU OCHOBHBIX TEOPETHUUECKUX MOJIOKEHUM.

C uenpl0 KOHTPOJII KAauecTBAa BBIIOJHEHHS CAMOCTOSTEIBHOM padoOThl TpeOOBaTh
UHAUBUyaJIbHbIE OTYETHl (JOMYCTUMO BMECTO IHUCBMEHHOIO OTYeTa IPUMEHSThH
WHJUBUyaJIbHbIE KOHTPOJIbHBIE BOMPOCHI).

[Iporpamma coctaBineHa B cooTBercTBuM C¢ TpeboBanusmu OC HUAY MUDU u
y4eOHBIM TUTAHOM OCHOBHOW 00pa30BaTEIbHOM MPOTPAMMBI MO HAIMPABIECHUIO MOATOTOBKHU
18.03.01 «XuMuueckas TEXHOIOTHUSD.

PaGouyto nmporpammy coctaBuil: 1o1eHT, 3yooBa H.I'.
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