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Conep:kanue

Lesu u 321244 0CBOEHHUA TMCUMILIUHBI

MecTto qucuuniannbl (moayJsi) B crpykrype OIIOII BO

TpeGoBanus k pe3yibTaTaM OCBOEHHUS COAEPKAHUS JUCHUNIMHBI
Coaep:xaHue ¥ CTPYKTYPA AUCHUILIHHBI (MOXYJIA)

OueHovHbIe MAaTEePHAJIBI JISI TEKYIIEr0 U py0e:KHOro KOHTPOJIsI
YCIIeBAeMOCTH M NPOMEKYTOYHOM aTTeCTALMH

MeToan4yeckue MaTepuaJibl, onpeae/siiomue Npoueaypbl OeHUBAHUSA
3HAHMI, YMEHUI HABBIKOB U ONbITA AeATeIbHOCTH
Y4yebHo-MeToAMUECKOE OOecTieueHHe TUCHUMILIUHBI (MO1YJIs1)
MartepuanbHO-TEXHHYECKOE oDecriedeHne TN CHUIITUHBI (MOTYJIA)



1.1.

1. HEJIM 1 3AJIAYHU OCBOEHUSA JNCHUITJIMHBI

1.1 llean u 3aga9u AU CHUILIMHBI

1. Heau m 3a1a4m QTUCHUIUIMHBI, €€ MeCTO B Y4eOHOM Ipoiecce, TpeOOBaHUSI K YPOBHIO
OCBOEHHS CO/IePKAHMS THCIHUILTHHBI

I_Ie.]'ll/l U 3a1a91 U3YYCHUSA TUCHHUIIINHBI

eab TUCHUNIAHBI:

JlaTb 3HaHUS TEOPETUUECKUX OCHOB XMMHUYECKON TEXHOJIOTUH, ONUPAsICh HA OCHOBHBIE 3aKOHBI
¢usnkn 1 xumud. V3mokeHrne 0OCHOBAHO Ha TOCIIEI0BATEIIbHOM IPUMEHEHUU TEPMOJIUHAMUKH U
TUIPOJIMHAMUKY K PACCMATPUBAEMBIM IIPOLIECCaM.

O3HaKOMUTH C TEOpUEH XUMHUYECKUX PEAKTOPOB U OOIIMMHU MTPUHIIMIIAMHU Pa3pabOTKH
XUMHKO-TEXHOJIOTHUECKHUX MPOIECCOB HA OCHOBE CUCTEMHOT'0 TIOJIX0/1a.

O3HaKOMUTH C TEMHU yCIIEXaMH, KOTOPBIC JIOCTUTHYTHI B TIOCJICTHUE TOBI B pa3pabOTKe U
CO3/IaHUM HOBBIX MHTEHCUBHBIX MIPOIECCOB U BHICOKOIIPOU3BOIUTENBHBIX alllapaToB (MPOLIECChH
CYIIIKH, PEKTH(PHUKAIIIN, HOHOOOMEHHOE 1 MEMOPaHHOE pa3/IeJICHUE U JP.).

3agauy AUCHMILIMHEBIL:

JlaTh cBeieHUs, JOCTATOUHBIC VIS YSICHCHHUS U aHAIN3a (PU3MKO-XUMHUYECKOH CYIIHOCTH
MPOIIECCOB TIEPEHOCA HMITYJIbCa, TEIIa W MAacChl B PEHICHUHM MPOOJIEMbl WHTECHCU(DUKAIIUN
XUMHKO-TEXHOJOTHYECKHUX IPOIECCOB.

PaCCMOTpeTI) OCHOBHBEIC HpI/IMepI)I TepMO[[HHaMquCKI/IX pvaeTOB XUMHUKO-
TEXHOJIOTMYECKHX TPOIIECCOB U HMCIIOIH30BAHMS 3aKOHOB XMMHUYECKOH KHHETHKH IPU BBIOOpE
TEXHOJIOTHYECKOT0 PeKUMa ¥ MOJCIUPOBAHUN ITHX MPOIECCOB.

[Ipoananu3upoBaTh OOIIXE MPHHIIMIIBI MOCTPOCHUS MOJCIICH IMPOILIECCOB M aIllapaToB
XI/IMI/ILIGCKOI\/JI TEXHOJIOI'UH, YCTaHOBI/ITB FpaHI/ILII)I HpI/IMeHI/IMOCTI/I 9TUX MOI[GJIGﬁ.

[Toka3aTh NEPCHEKTUBHOCTh HOBOM TEXHOJOTHYECKON HICOJIOIMH, OCHOBAHHOM HA CHCTEMHOM
MOJIX0/I€, PAaCCMATPHUBAIOIIEM B EIUHCTBE (U3UKO-XUMHUYECKHH, (U3NKO-MAaTEMATUICCKHA,
WH)KCHEPHO-TEXHUYCCKUH, HSKOHOMHYCCKUM, OKOJOIMYCCKMH M  COLMAJIbHBIA  aCIEKThI
OpraHHU3aIH MPOU3BOJICTBA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII BO

JlucuuiuinHa OTHOCUTBCA K 0O0s3aTesibHOM vacTu ydeOHoro muiaHa biioka 1.6a30Boro
Moy HarpaBienus b.1. 0.06.01 Kypc 18.03.01 «O0mas xumuueckasi Texnosaorus». Kypc
«O0mas XxuMHYecKasi TEXHOJOTHsD) 0a3upyercss Ha 3HAHUU OOyYaeMbIMH OCHOBHBIX
NOJOXKEHUH (QU3UKK (pa3menbl — MEXaHWKa M MOJIEKyJIsipHas (HU3UKa), HEOPraHHYECKOM,
OpPraHu4ecKoi M (U3NYECKOH XUMHUM, XUMHUA M (QU3MKa MOIUMEpoB. [IOHATHS W TOAXO.BI,
BBEJICHHBIC B KypCe XMMUYECKON TEXHOJOTHH OyIyT HCIIONB30BaThCsA B Kypcax «ONTHMH3ANUs
CHCTEMBI YIPaABJICHUS XMMUKO-TEXHOJIOTHYECKUMH ITporeccaMu», « TexHonorus u nepepaboTka
MOJIMMEPOBY», NPU COCTABICHUH OTYETOB 110 XUMUKO-TEXHOJIOTUIECKOH MPaKTHKE.



3. TPEBOBAHMA K YPOBHIO OCBOEHUA COAEPKAHUA JUCHUIIJIMHBI

[Ipouiecc u3yueHUs: TUCHUILUIMHEI HAMpaBieH Ha (GOPMHUPOBAHHE HIEMEHTOB CIEAYIOLIUX
xomirereHuii B coorsercTBuu ¢ @I'OC BO u OIIOIT BO 18.03.01 XuMu4eckasi TEXHOJIOTHS
M0 HAaIpaBJICHUIO MOJATOTOBKH (YPOBEHb OaKajaBpuaTa):

Oomenpodeccnonanbubie komnerenuui (OIIK) no Buaam npodeccnonanbHOM
AesiTeJIbHOCTHU:

OIIK-4 Cnoco0eH o0ecnie4yuTh MPOBeIeHUE TEXHOJIOTH4eCKOro npouecca,
HCMO0JIb30BATH TEXHUYECKHE CPeACTBA /sl KOHTPOJIS IApaMeTPOB TEXHOJIOTHYECKOT0
npouecca, CBOiCTB ChIPbs U TOTOBOI MPOAYKINHU, OCYLIECTBIATH H3MEHEeHHE NapaMeTPOB
TEXHOJIOTUYEeCKOr0 Mpouecca npu u3MeHeHUH CBOICTB ChIPbS

OIIK-4.1 Hcnoab3yer TeXHHYECKHE CPEACTBA VIS KOHTPOJISI IapaMeTpoB
TEXHOJIOTUYEeCKOr0 MPoLecca, CBOMCTB ChIPbs U TOTOBOW MPOXYKIMU

OIIK-4.2 OcyuecTBjasieT KOHTPOJIb 32 M3MEHEHUEM MapaMeTPoB
TEXHOJIOTUYEeCKOr0 Mpouecca Npu U3MeHeHU CBOICTB ChIPbS

00 00MIMX 3aKOHOMEPHOCTSIX XUMHUYECKON TEXHOJIOTUU ¥ O IPUMEHEHUH 3TUX 3aKOHOMEPHOCTEH
JUTA pacyeTa TUNOBBIX ornepanuii XT;

0 MHOTOYPOBHEBOM M MHOTOKPUTEPUAJILHOM XapaKTEPE 3a/1ad CO3/1aHUSI HOBBIX TEXHOJIOTUI;

0 HEOOXOIUMOCTH IIPHUBJICUCHUS B TIPOIIECCE IKCIIEPTU3BI TEXHOJOTHUECKUX PEIICHUI
YHHUBEPCATBHBIX KPUTEPUEB, BHITEKAIOMINX U3 (PYHIAMEHTAIBLHBIX 32aKOHOB IIPUPOJIBL;

o Haun6Oonee TUNUIHBIX XTIl 1 COOTBETCTBYIOMINUX UM PEAKIIMOHHBIX aIapaToB.

3HaTh:
0a30ByI0 TEPMUHOJIOTHIO, OTHOCSIIYIOCSI K OCHOBHBIM MpOIIECCAM M amiapaTaM XUMHUYECKOH
TEXHOJIOTHH;
OCHOBHBI€ TTOHSTHUS ¥ 3aKOHBI THIPOAMHAMHUKH, POLIECCOB TEIIO- © MACCOOOMEHa;
OCHOBHBIE TEXHOJOIMUECKUE KPUTEPUU 3(P(PEKTUBHOCTH XMMUKO-TEXHOJIOTMYECKOI 0O MpoLecca 1
UX MaTeMaTHYECKOE BBIPAKECHUE;
CTPYKTYpy MaTeMaTHMYeCKOW MOJIeIM XMMHUYECKOIO peakTopa U IpUeMbl ee
YIPOIICHUS, OCHOBHBIE ITOJIOKEHUSI MATEMATUYECKON TEOPUH IKCIIEPUMEHTA.
Ymers:
pEIIUTh TUIIOBYIO 33/1a4y B 00IIEM BUE, MPUMEHss o0mre 3akoHOMepHOCTH X T K KOHKPETHBIM
XMMUYECKHUM IIpoIieccaM, KOTOPbIE SIBJISIOTCS OCHOBHBIMHM HA XUMHUYECKUX [IPOU3BOJICTBAX;
MOJIETUPOBATh XUMHUKO-TEXHOJIOTHYECKHE MPOIIECCHI € IIETBI0 MX pacdyeTa v ONTHMHU3AINH;
HAY4YMThCs paboTaTh CO CPABOYHON JIUTEPAaTypol — TabIMIIaMu, pacUeTHBIMH JUarpaMMaMu
HOMOTPaMMaMH, KOTOPBIE TPeTHA3HAYEHBI JUTs1 00pa0OTKU Pe3yJIbTaTOB J1a00PATOPHBIX padoT,
a TaKXKe JUIs peLeHHUs TeXHOJOTMUECKUX 3a/1ay;
WCCIIEIOBATh IMOJYYCHHBIC JTaHHBIC, BBIICHSS BIUSHHE TEX WJIM HWHBIX ()AaKTOPOB Ha IpoIecc, a
TaKXe [0JIBEPTrHYTh IPOBEPKE Pe3yJIbTaThl 3KCIIEPUMEHTOB, OLIEHUB UX ITOTPELIHOCTb.

CB#3b € NpeALIeCTBYOMUMH THCHUIJIHHAMM:

Kypc oOmell xumuueckoil TexHonoruum Oa3upyercsi Ha 3HaHUM OO0y4aeMbIM OCHOBHBIX
NOJOXKEHUH (PU3UKM (pa3lmenbl — MEXaHWKa M MOJIEKyJIsipHas (HU3UKa), HEOPraHHYECKOM,
OpPraHu4ecKo M (Qu3nuecKod XHWMHUHM, MATEMAaTHUYECKUX METOAOB B XHMMHU, €ro BIAJCHUU
HaBBbIKaMU U (HEepPeHITHATEHOTO U HHTETPAIbHOTO UCUUCIICHUS.

CaBs13b ¢ NOCJIeAYIONUMH JHCHHUIIIMHAMM:



[ToHATHS M MOAXO[bI, BBEACHHBIE B Kypce XHUMHUYECKOH TEXHOJIOTHU OyAyT MCIIOJIb30BaThCs B
Kypcax «TexHOTeHHBIE CHCTEMBI M 3KOJOTMYECKMH PHUCK», «BBICOKOMOJIEKYISIPHBIE
COEIMHEHUS», IIPA COCTABJIEHUHU OTYETOB 10 XMMHUKO-TEXHOJIOTUYECKON IIPAKTHKE.

4. COAJEP)KAHUE U CTPYKTYPA JUCIUIIJIMHBI (MOAYJIA)

Taboauna 1. Coaep:xkanue TMCUMILVIUHBI (MOYJIs1) «O0mIasi XUMHYECKasi TEXHOJIOTUsD)

Ne HanmenoBanue dopma
pasne pasznena Conepxxanue pazaena TEKYILIEeTO
J1a KOHTPOJIA
1 BBenenne Ilpeamer W 3ajaud  XMMHYECKOM TEXHOJIOTHH. K, T
Baxnelimme HarpaBiIeHHsI Pa3BUTHS XUMUYECKON
TEXHUKH U TEXHOJIOTHH. Xumunueckast
IPOMBILUIEHHOCTh u po0JIeMbl
KHU3HEO0OeCTIeYeHN 1.

Porp  w  macmTaObl  WCIIONIB30BaHUS
XMMHUYECKUX TMPOLECCOB B pa3lIMuHBIX cdepax
MaTepHaIbHOTO IIPOU3BO/ICTBA. Mecro
XMMUYECKOM HPOMBIIUIEHHOCTH B
HApOTHOXO3HCTBEHHOM KOMIUIEKCE CTPAHBI.

XuMHKO-TexHOoJorndeckuid mpomece (XTII)
U €ro coaepkaHue. JIMMUTUPYIOIIME CTaIuu.
[Ipoueccsl, mnpoTekatromiue B  KHHETHUYECKOM,
i dy3noHHON 1 TIepexXoaHOM 00IaCTSX.

TexHonornueckue KpUTEpUHU
3pdekTuBHOCTH  (YHKIMOHUPOBAHUS XHMHUKO-
TEXHOJIOTMYECKOr'o Mpolecca.

OCHOBHBIE TEXHOJIOTUYECKHE TOHATHA W
OIpEeJIeJIEHUs: IPOU3BOIUTEIBLHOCTb, MOIIHOCTb,
MHTEHCHBHOCTb,  PacxXxoiHble  KO3(UIIMEHTBI,
CTENIEHb  NPEBPALICHUS,  BBIXOJ  IPOAYKTA,
CENIEKTHBHOCTh (uHTETpaNBbHAS "
muddepeHuaabHas).

Knaccupukanms ~ OCHOBHBIX — IPOIECCOB
XMMUYECKOH TexHosoruu. I'mapoMexaHudeckue,
mMaccooOMeHHble  (nudQy3nOHHBIE), TEIIOBHIC,
XMMUYECKHE U MEXaHUYECKHE POLIECCHI.

Ceipre. TpeboBaHME IPEABABISIEMBIE K CHIPBIO.

2 OO0uue BONMPoCHI TepMoanHAMUYECKUE  pacyeTbl  XUMHUKO- _]'[P, K, T
XMMHYECKOMH TEXHOJIOTUYECKUX  TPOIECCOB.  DKCTCHCHUBHBIE
TEXHOJIOTHHU (oObeM,  BHYTPEHHsI  DHEpPrUs,  SHTAJBIIHS,

SHTPOIUS U [Jp.) U MHTEHCUBHBIC (TeMIepaTypa,
JIaBJICHUE U JIp.) TEPMOJAMHAMUYECKUE TapaMeTphbl
u uHteHcuukamus XTI,  PaBHoBecust B
TOMOT€HHBIX U TeTEPOreHHBIX XUMHUKO-
TEXHOJIOTUYECKUX Ipoleccax. M3MeHenue sHepruu
'n60ca w HampaBiieHME NPOTEKaHUS Ipolecca.
Mertonbl TEOPETUYECKOIO pacuera u
9KCHEPUMEHTAIIBHOTO  ONPEACICHHS] M3MEHEHMSI
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sHeprun ['udoca.

KadyecTBeHHAass W KOJNWYECTBEHHAs OIICHKA
HOJBMKHOI'O XHMMHUYECKOI'O PpaBHOBECHs. 3aKOH
nericTByrommx wMacc. KoHcraHTa paBHOBecHs H
PABHOBECHBIHN BBIXO]] IPOAYKTA.

OcoOeHHOCTH HCCIIEI0BaHUSl PAaBHOBECHUS B
IeTePOreHHBbIX  TEXHOJIOTMYECKMX  IpOLeccax.
[IpaBuno ¢a3 u pa3oBbie paBHOBECHS.

Bnusnue JIaBJIeHUS, TeMIIepaTyphbl,
KOHLIEHTPALIMHN U JPYruX (HaKTOPOB HA COCTOSIHHE
XMMHYECKOro paBHOBecHs. Pacuer paBHOBecus 1o
TEPMOIMHAMHYECKHIM JIaHHBIM.

OcCHOBHbIE NPUHIMIBI TEPMOJIUHAMUYECKOTO
aHamu3za XTII. CymHOCTb  3KCEPreTH4ecKoro
MeToJa. DKCepreTUUeCKui Oaianc u
skceprernyeckuil KI1JI.

Hcnonp3oBaHne  3aKOHOB  XMMHYECKOH
KAHETUKA TP BBIOOPE  TEXHOJIOTUYECKOTO

pexuMa.
TlousiTe XUMHYECKOUM U «TEXHUYECKOIN»
KUHETUKH. 3HaueHue TEPMOJIMHAMHUYECKHX,

MHUKPO- U MaKpOKMHETUYECKHUX 3aKOHOMEpPHOCTEN
JUTSl TEXHOJIOTHH.

®dakTopsl, OIIpeIeISIIoIe CKOpPOCTh
XUMHUKO-TEXHUYECKHX MTPOLIECCOB, IPOTEKAOIIUX B
roMO- ¥ TeTeporeHHbIX  cpemax.  Poib
KOHUEHTpaluu peareHToB, TEMIIEpaTypbl,
JTaBJICHUS u OOHOBJICHUSI MIOBEPXHOCTHU
pearupyromux ¢a3 Ha CKOPOCTh MNPOTEKaHHS
TEXHOJIOTUYECKUX IIPOLIECCOB.

OcHoBuble  (opmynsl  ckopoctu  XTIL
Kunernka snemeHTapHbIX — (OJHOCTAJMMHBIX) U
HEAJIEMEHTapHBIX (CIOKHBIX) XUMUYECKUX PEeaKIid.
Koncranra (koad¢urment) ckopoctu. Bmsiaue
JBIKYLIEH CHJIbI Ha CKOPOCTb TEXHOJIOTMYECKHX
HPOLIECCOB.

I'mapomexannyveckue
NMpouLecchl

OcHoBbl  rujpaBiauku. DuU3nyecKue CBOWCTBA
xunkocred.  JluddepeHnmanpapie  ypaBHEHUS
paBHOBecust  Oiniepa. (OCHOBHOE ypaBHEHHUE
TUAPOCTATUKU U €r0 MPAKTHUECKOE 3HAUCHHE.
OCHOBHbBIE XapaKTEPUCTUKU JABUKECHUS
JKUIKOCTH. VY cTaHOBUBIINNCS
u HEYCTaHOBUBLIUICS
notoku. CyOcTaHUMOHaANbHAs TNpoW3BoAHAasA. Pe
KUM  JABWKEHUs KuakoctH. Pacnpenenenue
CKOpOCTEn U pacxon JKUJIKOCTH npu

YCTaHOBMBILIEMCS JaMHUHApHOM MIOTOKE.
YpaBHeHHe HEpa3pbIBHOCTH
HIOTOKA. Juddepenunanbuple  ypaBHEHUS

IBIDKEHUS Ounepa. YpaBHenue bepuymiu wu
ero rmpaxktuueckoe 3Hauenue. uddepenimansu

JP,K, T
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bie ypaBHeHus nBrkeHns HaBbe-CTokca.

OcHOBBI TeopuH TONOOMS. YCIIOBUS H
TeopeMbl mo1o0usi. MeTo 1 aHaau3a pa3MepHOCTH.
I'upponunamuueckoe momobue. [lomoOHoe mp

eo0Opa3oBaHue ypaBHeHuii HaBbe-Crokca.
Kpurepuu rupoauHaMmuueckoro noio0oums.
I'uppaBnuueckue
conpoTtuBiieHuss B TpyOomnposogax. Comnportusiie
HUE TPEHUS. MectHble
COIPOTHBIICHUS. JIBmxeHue Ten B BA3KHUX

#KuakocTax. CONnpoTHBJICHHE JBIKEHHUIO TENl B
BSI3KMX KUAKOCTAX.  OcCaxkJIeHHE 4YacTUIl TOJ]
NeCTBUEM CHIIBI TsDKECTU. [|BU)KeHHE JKUIKOCTEH
4yepe3 HEMOABUKHBIC 3E€pPHUCTBIE M TIOPUCTHIE
CJIOH. l'unpasnuka KUTIALIETO
(ICEBI00KUKEHHOT0) 3€PHUCTOTO CJIOSI.

TensioBbie MPOECCHI

Bunel nepenaun Temna. TermsoBele OanaHCHI.
[lepenaua Ttemna TEIIONPOBOAHOCTBIO.  3aKOH
Dypse. Huddepenunansuoe yYpaBHEHHE
TEIJIONPOBOAHOCTH. VYpaBHeHHe
TEIUIONPOBOAHOCTH IUIOCKOM M LMJIMHAPUYECKOU
CTECHKH.

KoHBekTUBHBIN
TeruiooOMeH. 3akoH oxjaxaeHus Heprortona. Jlu
bdepennanbHOoe  ypaBHEHHE  KOHBEKTHBHOI'O
termooomena  dypoe-Kupxroda. Kpurepun
TEIIOBOT'O OJO0MS.

Terutonepenadya 1pu  MOCTOSHHBIX
TEMIEPATypax TEIUIOHOCUTEIS (mnockas
U UWIMHIpUYEcKas cTeHku). Temonepenada
pu IIEPEMEHHBIX TEMIEPATypax
TEIJIOHOCHUTENIEH.  YpaBHEHHE  TeIUIoNepesadn
(pu
IOPSIMOTOKE M IPOTUBOTOKE TEIJIOHOCUTENEH).
BbeiOop B3auMHOro HampaBiIeHUS  JIBUKEHHUS
TEIJIOHOCHUTEIIEH.

TennoBoe wuznydyenue. 3akoH Credana-
Bonprmana.  3akon  Kupxroda. Temnoodomen
Jy4YeucIyckaHueM Mexnay tenamu. CoBMmecTHas
nepenaya Tera KOHBEKIMEH 51
JYYEUCITYCKAHHUEM.

K, T

MaccoooOMeHHbIe
npouecchl

Bunsr  mpouneccoB  maccomepenaun.  CriocoOsl
BbIpaKE€HUS ~ cocraBa  (a3. dazoBoe
paBHOBecue. MarepuanbHblil 0ajJaHC MPOLIECCOB
macconepenaun. Paboune nunun. MosekynspHas

QG y3us u KOHBEKTHBHBII
HepeHoC. HuddepennuanpHoe  ypaBHEHHE
KOHBEKTUBHOU qudPy3um.

MexaHuzm MPOIIECCOB
MacconepeHoca. VYpaBHeHue
MacCcOOT/Iauu. [TomoGue MPOIIECCOB
MaccooOMeHa. Juddy3uonnbie KpUTEpHUHU

JIP, K, T
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nogoous. VYpaBHEeHUE MaccoIepeayH.
3aBUCUMOCTh MEXy k03 punmenramu
Maccorepeiaun u
maccooTnauu.  CpenHsis — OBHKyLas  cuia
IPOLIECCOB Maccomepeadd U METO/Ibl €€ pacueTa.

XumMuueckKue
peakTopbl

Knaccudukanms XUMHUYECKUX PEaKkTopoB.
VYpaBHeHHe MaTepHalbHOIO OajaHca peakTopa.
Peaktopbl ¢ pa3iauuHBIMM pPEXKUMAMU JBUKCHUS
cpebl: HJIeaIbHOTO CMelIeHus (IIepUoaAnYecKUi
U IIPOTOYHBIN), uaeanbHOro BeITecHeHus. Kackan
PEAKTOPOB UJI€AIbHOTO CMEILICHHS.

VYpaBHEHHE TEIIOBOTO Oaanca

peaktopa. PeakTopsl ¢ pa3iMYHBIMU TEIUIOBBIMU
pEeKUMaMU:
HOJUTEPMUUYECKUM, annabaTudeckuii, H30TepMuy
€CKHM. YCTONYMBOCTh  TEIJIOBOIO  PeXUMaA
paboTHI peakropa. [TapameTpuueckas
qyBCTBUTENBHOCTh. CpaBHeHHE 3(]deKTHBHOCTH
pabOoThl PEAKTOPOB.

K, T

OCHOBHBIE
XUMHNYECKHUE
MMPOU3BOJACTBA
TexHoJiorusi cepHoOi
KHCJIOTBI

Texnomnorust cepHod kuciaoTel. ChbIpbeBas
0a3a CEpHOKHCIOTHOW MPOMBIINIJICHHOCTH. Bubl
CEepOCOJIEpHKAILErO CBIPbSL. Hcnonb3zoBaHue
OTXOJSIIIMX Ta30B LIBETHOM METAUIypruud U
TEIJIOBBIX JIEKTPOCTAHIIUM.

[Teunoe OTJeNIeHUE COBPEMEHHOTO
CEpHOKHUCIIOTHOTO 3aBoja. PU3NKO-XUMUYECKUE
OCHOBBI ~ O0XKHMra CEpOCOJEPHKAIIEr0  CHIPbSA.
O6mas xapakrepuctuka neueir BX3, T10 u KC.
MartepuanbHblii W TEMJIOBOM OanaHc MEYHOTO
OTJIEJICHUS /ISl 00KUra KoJdeJaHa.

Ounctka  oOxuroporo  rasza,  (pu3HKO-
XUMHYCCKHUEC OCHOBBI MEXaHUYECKOTO u
ANEKTPUUECKOTO METOM0B O4YuCTKH. (OuuCTHOE
OTHEJIEHNE COBPEMEHHOM KOHTAKTHOM
CEPHOKHCIIOTHOM CUCTEMBI.

PaBHOBeCHBIC " KUHETHYCCKUE
3aKOHOMEPHOCTH nporeccoB okucieHus 802 B 303
Ha KaTaJln3aTopax. Cucrema JIBOMHOTO
KOHTAKTUPOBAHMS M IBOMHOM abCOpOIMu.

Karamuzaropsr  okucnenuss 502 B 50s.
Bananuesas kontaktHas macca cepuu bAB, CBJI,
UK. KoHTakTHBIE ammaparsl C BHYTPEHHMM U
BHEIIHUM TEIJIOOOMEHOM.

OU3UKO-XMMUYECKHE OCHOBBI  abcopOImu
CEepHOTO  aHTWApHAa M3  Tra30BOM  CMECH.
MoHoruapaTHblii M OJIEyMHBIM  abcopOepsl.
AOGCOpPOIIMOHHOE ~ OT/AEJCHHE CEePHOKHUCIOTHOTO
3aBoJa.

KonTakTHas, cxema mNpOU3BOJICTBA CEPHOIL
KHUCJIOTBI KaK CJIOXHAs XUMHKO-TEXHOJOTUYECKAs
cUCTEMa. [yt MHTeHCU(UKAUU

JIP, K, T
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CEPHOKHUCIIOTHOTO  TPOM3BOJICTBA.  TEXHHKO-
HKOHOMMYECKHE MOKa3aTelIu.

TexHnoaorus
NMPOU3BOJACTBO
A30THOM KHCJIOTHI

[Ipobnema cBsizanHoro asora. KitoueBoe
3HAYCHUE TEXHOJOTHH CBS3BIBAHHS aTMOC(HEPHOTO
a30Ta B pEeLICHUH IPOJIOBOJILCTBEHHOT'O BOIIPOCA.

CriocoObl  MONy4YeHHsS  A30TOBOAOPOAHOMN
cmecu. CTpyKTypa COBPEMEHHOI'O HpPOM3BOJCTBA
aMMHMaka W3  T[pHpogHOro  rasza.  ['mOkoe
UCIIOJIb30BAaHUE TE€TEPOreHHbIX KaTaJIu3aTOpOB B
MHOTOCTYIIEHUaTOH CXeMe TPUTOTOBJICHUS U
ounctku ABC.

TepmoauHaMUuUecKHe M KHHETUYECKHE
0COOEHHOCTH  Mpolecca  CHUHTE3a  aMMHAKa.
OcobenHoctu LHUPKYJISILIMOHHON CXEMBI.
Yrunuzanus orxoxamux razoB. OlLeHKa MOTepb
OKCOIPTUU U KA TAIBHBIX 3aTpar.

DU3UKO-XUMHYECKHE OCHOBBI u
anrnaparypHoe otopmiierne IPOLIECCOB
CEJIEKTUBHOTO OKHCIIEHUS amMMuaKa.
[IpoMBIUIEHHBIE KaTAIU3aTOPBI. AJIBTEPHATUBHBIE
BapUaHTHI IIPOLIECCOB KOHBEPCUH aMMHAKA.

CrpykTypa U OCOOEHHOCTH TEXHOJOTHUYECKON
CXeMbl  IIPOMU3BOJCTBA  pa30aBJIEHHOM  a30THOM
kucnotbl. [IpombiiuienHas peammsaius cxembl NO-
>NO2->HNO:. OcHOBBI KaTaIUTUYECKOTO
00e3BpeKMBAaHHUS OTXOIAIIUX Tra30B. [IpudnHbI
HM3KOH 9KCIPIeTUUECKON 3G deKTUBHOCTH
IIPOU3BOJICTBA a30THOM KUCIIOTHI.

[Ipon3BOACTBO KOHIIEHTPUPOBAHHON a30THOM
KUCIOTHL. AHanmu3 auarpamm cocrosiaust HoO-HNO;3
u HoO-H>SOs-HNO;.  Tlpsimoii  (HUTpOOJIEyMHBIIA)
METO/1 IIPOU3BOCTBA KOHILIEHTPHUPOBAHHOU
A30THOU KUCJIOTHIL.

JP,K, T

TexHo0rnusa
NMPOU3BOJCTBO
MHHEPAJIbHBIX

ya100peHui

DU3UKO-XUMHYIECKUE OCHOBBI u
TEXHOJIOTHYECKasi CXeMa IPOU3BOJICTBA HHUTpaTa
AMMOHHSI. Hcnonb3oBanue TETLIOTHI
HelTpanmu3anuu.  [Ipou3BoncTBO  KapOaMua.
[lepcriekTiBbl ~ OMOTEXHOJOIMH B PEIICHHH
npoOieMbl (PUKCAIMK a30Ta.

[IpousBoactBo  dochopa wu  dochopHoi
KUCJIOTBI. BbiOOp crocoba TEXHOJIOTHYECKOU
nepepaboTK1 (KMCIIOTHOTO, TEPMHUYECKOTO,
THIPOTEPMHYECKOTO, TUIa3MOXUMHYECKOTO)
¢dochaTHOr0O MUHEPATLHOTO CHIPHSI.

OkcrpakionHas (ocdopHas KucIoTa Kak
OCHOBA IPOU3BOJICTBA MUHEPAIBHBIX YIO0OPEHHIA.
DJIEKTPOTEPMUYECKOE TTOTYYCHUE FIEMEHTAPHOTO
docdopa u Tepmudeckoit HocPOpHON KUCITOTHI.
DU3HKO-XUMHUYECKIE OCHOBBI Pa3JIOKECHUS
npUpOaHBIX (PpocdaToB cepHOIA, a30THOH U
dbocdopHOI KHCTOTaMHU.

KT
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IIpompblIlIeHHBIA
OpPraHUuYecKHi
CHHTE3

DBOJIFONHST TEXHOJIOTUIECKOTO O(OPMIICHUS
nporecca KaTaJTUTHIECKOTO KpEKHHTa:
CTAallUOHAPHBIA  CJIOM  KOHTAaKTHOM  MAaccChl,
TICEBJIOCKIDKCHHBI ~ MUKPOCQEpHBIA  CIIOW U

JBYDKYIIANCS CIIOM rpaHyJIMPOBAHHOTO
katanu3atopa.  OCHOBHBIE  TEXHOJIOTHMUYECKHE
napamMeTpbl COBPEMEHHBIX cxeM
TEPMOKATATUTUYECKOTO KPEKHUHTA.

Ounctka u cTabunn3anus

HepTenpoaykToB. lllenouyHasi, cepHOKMCIOTHAS,
aJCcOpOIMOHHAsT W KaTaJlUTHYeCKas OYHCTKa.
lunpoouricTka W OYHCTKA Ha CEJIEKTHBHBIX
pactBoputTensax. OxpaHa OKpyKarolel cpeasl
npu HedrenepepadboTrke. OCHOBHBIE T'PYIIIHI
HMCXOJHBIX BellecTB (mapaduHoBbIe, ONChUHBI,
alleTHJICH, apOMaTHYECKHe, OKWCh yriepoaa u
CUHTE3-Ta3), HCIOIb3yEMbIX B OPraHUYECKOM
CUHTE3E.

K, T

CuHTe3 MeTaHoJ1a

AHanorus GYHKINOHAIBHBIX CXeM
NOJY4YeHHUs] a30TOBO-IOPOJHON cmecn  (mus
CHHTE3a aMMHuaka) W  CHHTe3-raza (s
nojaydeHus: MeraHousa). DU3NKO-XUMHUECKUE
OCHOBHI TIporiecca. [IpuMeHUMOCTHh ypaBHEHUS
TemkuHa s aHamu3a CKOPOCTH —CHHTE3a
METaHOoJA.

TexHonoruueckass ¥ (QyHKIUMOHAIbHbIC
CXeMBbl CHHTE3a MeTaHona. KOHCTpyKTHBHBIE
0COOEHHOCTH KOJOHHBI CHHTE3a M KOHTAaKTHBIX
cucteM. TexXHUKO-DKOHOMHYECKHE TI0Ka3aTelIu
arperara ¢ COBMEIICHHON HacaJKOi KOJIOHHHBI.

HosBrie HalpaBJICHUSA B Pa3sBUTHH

[IPOU3BOACTBA METaHoJIA: YKpYIIHEHUE
MOIIHOCTH €IMHUYHOTO o0opynoBaHus,
OeCKOHBEpPCHUOHHAsI IepepaboTKa CHHTE3-Ta3a,
COBMEILCHHE CHUHTE3a METaHOJa c

MPOU3BOJICTBOM JIPYyrUX NpoayKToB. OxpaHa
OKpY>Karoliei cpe/ipl B IPOU3BOJICTBE METAHOJIA.

KT

I'maparanus
ITHJIEHA

OcHoBHOM MPOMBIIIEHHBIN croco®
MPOU3BOACTBA ATaHOJa. DUMKO-XUMHYECKHE
OCHOBBI U TE€XHOJOTHYECKHE CXEMBbI IPOILIECCOB.
TexHUKO-2KOHOMHYECKHE TOoKa3aTelun o0enx
CXEM MOJIyYEHHS 3TUJIOBOTO CIIUPTA.

K, T
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N KonunuectBo yacos
Pa3)]eﬂ HaunmenoBanue pPasaciioB Ay,Z[I/ITOpHaﬂ pa60Ta BHanIl-
a BCEro pabora
JI 113 JIP CP
1 BBeagenue 17 2 1 0 14
) Oo0mue BOIIPOCHI XUMHYeCKOH 23 4 ) 4 13
TEXHOJIOTHH
3 I'mapomexaHuyeckne nNpouecchbl 34 6 4 8 16
4 TemioBbie Mpouecchl 34 6 4 8 16
5 MaccooOMeHHbIe POIeCChl 34 6 4 8 16
6 XuMHYECKHE PEAKTOPbI 22 2 2 8 10
7 MoaenupoBaHU€e ¥ ONITUMHU3AIUS 10 0 0 0 10
OCHOBHBIE XUMHNYECKHUE
8 MNPOU3BOACTBA 46 6 4 20 16
TexHo10rus CepHOM KMCJIOThI
9 TexHos0rusi TNPOU3BOACTBO Aa30THOM 46 6 4 20 16
KHCJIOTEI
10 TexHnoaorusa 101p0n313011cn%0 50 ] 6 20 16
MHHEPAJIbHBIX Y100peHui
1 IIpoMbInLIeHHBII OpraHuYecKui 10 1 0 0 10
CHHTE3
12 Cunre3s MeTaHoJIa 17 2 2 3 10
13 I'mpparanus 3THJIEHA 17 2 2 3 10
Uroro: 360 51 34 102 173

Taobauya 2. O6masi TPy10eMKOCTh JUCUMILIUHBI COCTABJIAET
(_396_uacos)

OOwast TpyJ0EMKOCTh JUCHUIUIMHBI cOCTaBiseT..11 3aueTHbIX , 27 3K3aMEHAIlMOHHbBIX €MHMUIL
O0bem IMCUMIVIMHBI M BUABI Y4e0HOIl padoThl (B yacax)

Bun pa6orsi TpyaoeMKoCTb, 4acoB
Cemectp Cemectp Bcero

Ne § Ne 6

OO0mas Tpy10eMKoCTb 216 180

KonTakTHan 216 180 396

AynuTopHas padora: -

Jexyuu (J1) 34 17 51

Jlabopamopmuwvie pavomui(JIP) 34 68 102

Ilpaxmuueckue 3anamua(l13) 17 17 34

CamocrosiTesibHasA padora: 122 51 173

Camonoaroroska (mpopadoTka u NOBTOpPeHUe

JIEKIIMOHHOT0 MaTepHaJia U MaTepuaia yueOHUKOB

U y4eOHBIX 0CO0Hii, MOATr0TOBKA K

JJa00pPaTOPHBIM W NMPAKTUYECKHM 3aHATHIM,

KOJUIOKBHYMaM, Py0e:KHOMY KOHTPOJIIO H T.J.),
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Buj padorsl

TpyaoeMKoCTb, 4acoB

Cemectp Cemectp
Ne 5 Ne 6

Bcero

IToaroroBka M cxa4ya dIK3aMeHa

9 27

36

Bua uToroBoro KOHTPOJIs (3a4eT, IK3aMeH) 3a4eT IK3aMeH

Taoauua 3. lexkuyuu

No HaumenoBanue
o/ pasaesa/ TeMbl

Conep:kaHue pa3sjesa

O0BeM
yacax

1 Jlexkuus 1. BBegenue

[Ipenmer W 3agaun  XMMMYECKOM  TEXHOJIOTHU.
Baxueiilme HampaBiieHUs pPa3BUTUS XUMHUYECKOU
TEXHUKHU " TEXHOJIOTHH. Xummyeckast
IIPOMBIIIIEHHOCTh U IPOOJIEMBI KHU3HEOOECTIEUSHHU .

Ponbs m MacmTaObl HCTIONB30BaHUST XUMUYECKUX
IPOLIECCOB B Pa3IMYHBIX cdepax MaTepUalbHOIO
[IPOU3BO/ICTBA. Mecto XUMUYECKON
IIPOMBIIIJIEHHOCTH B HapOHOXO035HCTBEHHOM
KOMIUIEKCE CTPaHBI.

Xumuko-texHosmorndeckuii nponece (XTII) u
ero  coaepxkaHue.  JlUMuUTHpyrOmME — CTaIUM.
[Ipouecchl,  mpoTekaromue B KUHETHYECKOM,
1 Hy3MOHHOM 1 IepEeXOTHOM 00JIACTSX.

TexHonornueckue Kputepuu 3PPEKTUBHOCTU
(bYHKIMOHUPOBAHHUS XUMHUKO-TEXHOJIOTHYECKOTO
nporecca.

OCHOBHBIE ~ TEXHOJIOTMYECKHE TMOHATUS |
OIIpENCJIEHUsI:  NIPOU3BOAUTEIBHOCTh,  MOIIHOCTb,
MHTEHCHUBHOCTb, pacxo/iHble k03 purmenTsr,
CTEIeHb IpeBpaLICHUs, BBIXO/] IPOJYKTa,
CEJIEKTUBHOCTD (uHTeTpaNbHAs "
muddepeHmaibHas).

Knaccugukanms OCHOBHBIX IIPOLIECCOB
XUMHUYECKOM  TEeXHOJIOTMHU. [ uapomexaHUUyecKHe,
MaccooOMeHHble (G y3HOHHBIE),  TEIJIOBHIE,
XUMHUYECKUE U MEXaHUYECKHE MPOLIECCHI.

Cripne. TpeboBaHme peABABISIEMBIE K CHIPBIO.

Jleknus 2. Oommue
BONPOCHI XUMHY€ECKOMH
TEeXHOJIOTHH

Tepmonunamuueckne pacueTsl XUMHKO-
TEXHOJIOTMYECKUX IIPOLIECCOB. DKCTEHCHUBHbIE
(0OBbeM, BHYTPEHHSS SHEPT U, SHTAJBIINS, SHTPOIHS U
Jp.) U UHTEHCUBHbIE (TeMIepaTypa, JaBjlIeHUE U Jp.)
TEPMOJMHAMHUYECKHE MTapaMeTPbl U MHTEHCU(DUKALMS
XTII. PaBHOBecHs B T'OMOIEHHBIX M TI'€TEPOTECHHBIX
XMMHKO-TEXHOJIOTUYECKUX IIporieccax. V3MmeHeHue
sHepruu  ['mOOca W HampaBlieHWE POTCKAHHSI

13




nporecca. MeToAbl TEOPeTHYEeCKOro pacdyera u
OKCTIEPUMEHTAILHOTO  OMPE/CICHUSI  M3MEHEHHs
sHepruu ['nooca.

KagyecTBeHHass ©  KOJMMYECTBEHHas OICHKA
MOABIMKHOTO ~ XMMHYECKOTO  pPaBHOBECHS.  3aKOH
nercTByrommx Macc. KoHCTaHTa paBHOBeCHS H
PaBHOBECHBIN BBIXO MPOYKTA.

OcoOeHHOCTH UCCIIEJJOBAaHUSI PaBHOBECHS B

reTePOreHHBIX TEXHOJIOTUYECKUX nporeccax.
[TpaBuio ¢a3 u pa3oBbie paBHOBECHSI.
Bnusiane JIaBJICHMS, TeMIEePaTyphbl,

KOHLIEHTpAIMU M JpyruxX (HaKTOpOB Ha COCTOSIHHE
XMMHUYECKOTO paBHOBecus. Pacuer paBHOBecus IO
TEPMOTUHAMHYCCKUAM JTAHHBIM.

OCHOBHBIE TPUHIMIIBI TEPMOAMHAMUYECKOTO
a"amm3a XTII. CymHoCTh 3KCepreTu4eckoro MeToja.
Okceprerudeckuii 6ananc u sxcepretruueckuii KITJI.

Hcnons3oBanue 3aKOHOB XUMHYECKOU
KUHETHKH TP BEIOOPE TEXHOJIOTHMUYECKOTO PEKUMA.

[lonATHE  XMMHYECKOM M  «(TEXHUYECKON»
KUHETHKH. 3HaYeHHE TEPMOJAUHAMUYECKUX, MUKPO- U
MaKpPOKHHETUYIECKHIX 3aKOHOMEpHOCTEN JUIs
TEXHOJIOTHH.

@DakTOpbl, ONpEAEISAIONINE CKOPOCTh XUMHUKO-
TEXHUYECKHX TMPOIIECCOB, MPOTEKAIOIIUX B TOMO- U
IeTepPOreHHbIX  cpedax.  Poiab  KOHUEHTpanuu
peareHToB, TeMIIepaTyphl, IABICHUS W OOHOBIICHUS
MOBEPXHOCTH pearupyromux ¢a3 Ha CKOpOCTb
MIPOTEKAHUS TEXHOJIOTHUECKUX MPOLIECCOB.

OcHoBHble Gopmyisl ckopoctu XTII. Kunernka
ANIEMEHTApHBIX (OAHOCTAJMIHBIX) U HEIJIEMEHTAPHBIX
(cmoxkHbIX) — Xumuueckux — peakumii.  KoHcranTta
(koa(ppureHT) ckopocTH. BimsHME NBWKYIIEH CHIIBI
Ha CKOPOCTb TEXHOJIOTMYECKHUX IIPOLIECCOB.

Jlexkmus 3.
I'MIAPOMEXAHHNYEC
KHE ITPOLECCHI

OcHoBBI ruapaBinky. dusmyeckue CBOWCTBA
KHUJIKOCTEH. Huddepenunanbuple  ypaBHEHUs
paBHOBecust ~ Oinepa.  OCHOBHOE  ypaBHEHHE
TMJPOCTATUKHU U €r0 IMPAKTUUECKOe 3HaYCHHUE.
OCHOBHBIE XapaKTEPUCTUKH JBYKECHUS
KHUJKOCTU. YCTAHOBUBIIMINCS U HEYCTAaHOBUBLIMKCS
notoku. CyOCTaHIIMOHANbHAs MPOU3BOAHAS. Pexu
M JIBXKEHMs KHMIKOCTU. Pacrpenenenue ckopocrei
M pacxoll OKWAKOCTH TPU  YCTAHOBUBIIEMCS
JAMMHApPHOM IIOTOKE. YpPaBHEHUE HEPa3phIBHOCTH
notoka. JluddepeHnuanbHple YpaBHCHHS IBUKCHUS
Diinepa. YpaBHeHue bepuymiu u
ero mpakThiyeckoe 3HaudeHue. JluddepeHnmanbabie
ypaBHeHus 1Buxenus: HaBbe-Crokca.
OCHOBBI TEOpHH TO00US. YCIOBHS U TEOPEMBI
noao0us. Meron aHaIM3a pa3sMEepHOCTH.
'unpomunamugeckoe mogobue. IlomobHoe t1peod
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pazoBanne  ypaBHeHuii HaBwe-Ctokca. Kpurepuu
THIPOAMHAMHYECKOTO MO100usI.

I'mapaBauyeckue
COINPOTUBIICHUS B TpyOompoBoaax. CompoTHBIICHU
e TpeHusa. MecTHble cCONpOTHUBIEHUA. [[BHKeHUE
Ten B  BBKUX OKuaKocTsaX.  CompoTuBieHUE
JBWKCHHUIO TEII B BSI3KHUX KUAKOCTAIX. OcaxaeHue
YacTHIl T0JI JSUCTBUEM CWIbI TshKECTH. JIBUKEHHE
KUJKOCTEH 4epe3 HEMOABWKHBIC 3C€PHUCTBIE U
[IOPUCTHIE  CIIOU. I'mapaBnuka  KuImero
(TICEBI00XKMKEHHOTO) 3€PHUCTOTO CIIOSI.

Jekuns 4. TEILJIOBBIE
MPOLIECCBI.

Bunet mnepemaunm  Teruia.  TemsoBele  OanaHCHI.
[lepenaua Temna TEMJIONPOBOJHOCTHIO. 3aKoH
Dypne. Huddepennmanbaoe ypaBHEHUE
TEIUIONPOBOAHOCTU. YpaBHEHUE TEIUIONPOBOAHOCTH
TUIOCKOM M IIUITUHAPUYECKON CTEHKHU.

KonBekTuBHbBIM
TeriooOMeH. 3akoH oxnaxaeHus Hprotona. J{udd
epeHLUaIbHOE ypaBHEHHE KOHBEKTHBHOTO
teriooomena  Dypoe-Kupxroda. Kputepun
TEIUIOBOTO NO00uS.

Tennonepenaya npu MOCTOSHHBIX TeMIIEpaTypax
TEIUIOHOCHUTENS  (IUIOCKask u WIMHAPUYECKast
CTCHKH). Temnonepenaua mpu  MEPEMEHHBIX
TeMIlepaTypax TEIJIOHOCHUTEIIEH. VYpaBHeHHe
TeIUIonepeaun (pu
OpSMOTOKE W TPOTUBOTOKE  TEIJIOHOCUTEIEH).
Beibop  B3aMMHOrO  HampaBieHHs  JABW)KCHUS
TEIJIOHOCHUTEIIEH.

TennoBoe wu3nyuenue. 3akoH Credana-
bonmpimana.  3akonm  Kupxroga.  Temnoodmen
JTy4yeucmyckanueMm Mexnay Ttenamud.  CoBMmecTHas
nepeaya Teria KOHBEKIMEH U JTyYeHCITy CKAaHUEM.

Jlexuus 5.
MACCOOBMEH
HBIE ITPOLECCHI.

Bunst  mpomeccoB  maccomepenaun.  CriocoObl
BBIPA)KEHUS cocraBa ¢as. dazoBoe
paBHOBecue. MartepuanbHblii OanaHc  MPOLECCOB
Mmacconepenaud. PabGoune muHMH. MonekynspHas

maddyzus u KOHBEKTHBHBII
HIepeHOC. HudpdepenunansHoe  ypaBHEHHE
KOHBEKTHBHOU AU y3un.

MexaHu3m IPOLIECCOB
MaccomnepeHoca. YpaBuenue

maccooTnauu. [lomoOue mporeccoB MaccooOMeHa.
Juddysnonnsie xputepuu mnoao0us. YpaBHEHHE

Maccorepeiayu. 3aBUCHUMOCTh MEXTY
KodurmeHTaMu Macconepenauu u
MacCOOTAauHu. Cpennsist JBUKYIIAs cuia

IpoucCCOB Macconepcaadm 1 METOAbl €€ pacucTa.
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Jlekmus 6.
XUMHUYECKUE
PEAKTOPLI.

Knaccudukanus XUMHYECKHUX PEaKTOpOB.
VYpaBHEHHE MaTepUANBHOrO OaliaHca peakTopa.
PeakTopbl ¢ pa3nTUYHBIMU PEKUMaMU JABHXKECHUS
Cpeapl: HIEATbHOTO CMEIIeHUs (MEPUOINIECKUN U
MPOTOYHBIN), uAeaTbHOrOo BbITeCHeHMs. Kackan
PEaKTOPOB HJICATEHOTO CMETIICHHS.

YpaBHEHHE TEIUIOBOTO Oanmanca

peaktopa. PeakTopbl ¢ pasIMYHBIMU TETJIOBBIMH
pEeKUMaMU:
MOJUTEPMHUYECKUM, aauabaTHYECKU, H30TepMUIEC
KUii.  YCTOHYMBOCTH TEIJIOBOTO peXHMa paboTh
peakropa. Ilapamerpuyeckasi YyBCTBHUTEIBHOCTD.
CpaBuenue 3(ppexTuBHOCTH PabOTHI PEAKTOPOB.

Jlexuus 7
MOJIEJIUPOBAHUE U
OIITUMU3ALIUA

MonenupoBanue u MOJICTIH. Crioco05b1
MOJICIIMPOBAHUS. Ilonsitue CHCTEMEI.
MaTtemMaTHUeCcKoe OITMCAaHWE CHCTEMBI M ITOJXOIBI K
ero

co3ganuto. dopmynupoBaHUE 3alayd ONTUMU3ALMN
U u wMeroapl ee pemeHus. Kiaccudpukanus
XUMHKO-TEXHOJIOTHYSCKHX MIPOIIECCOB
C TOYKHM 3pPEHUS] TOCTAHOBKH 3a/1aud ONTHUMHU3AIUH.
DKOHOMUYECKUE KPUTEPUH ONTUMAIIBHOCTH.

Maremarnueckas Teopus
JKCIIEpPUMEHTA. [TaccuBHBIN u
AKTUBHBIN skcnepuMeHnT.  [IpenBapurenbHas
00paboTKa ONBITHBIX JIaHHBIX. [InanupoBanue

skcriepuMenTa. OnTUManbHbBIE IUIAHBI  TIEPBOTO
nmopsinka. Ilomapli M npoOHBIH  (pakTOpHBIN
9KcTiepuMeHT. KoMITO3UIIMOHHBIE IIJIaHBI BTOPOTO
NopsiiKa. DKCHEPUMEHTAIbHBIN TOUCK ONTUMYyMa.

Jleknust 8. OCHOBHBIE
XUMHUYECKHUE
NPOU3BOACTBA
TexHoJi0rNs cepHOI
KHCJIOTHI

Texnonorust cepuoit kucinotsl. CoipbeBasi 0aza
CEPHOKHUCIIOTHOM MPOMBIIUIEHHOCTH. 33701181
cepocoepKaIlero CBIPBSL. Hcnonp3oBanue
OTXOJISIINAX Ta30B I[BETHONH METAJUTYPTUH M TEIIOBBIX
AIIEKTPOCTAHITHI.

[Teunoe OT/ETICHNE COBPEMEHHOTO
CEpHOKHUCIIOTHOTO  3aBofa. DU3HMKO-XUMUYECKUE
OCHOBBI O0KHTa CepocoAepIKaero chipbs. OOmas
xapaktepuctuka newed BX3, IO wu KC.
MarepuanpHblii M TEIUIOBOM OajlaHC MEYHOIo
OTJIEJIeHHsI AJ1s1 O0KUTa KOJTueana.

Ounctka 00>KUTOBOTO rasa, ¢dusuKo-
XUMHYECKHUE OCHOBBI MEXaHHYECKOTO u
AIIEKTPUYECKOTO  METOAOB  OYMCTKU.  OuuctHOe
OT/IeNICHUE COBPEMEHHOM KOHTAKTHOM

CEPHOKHUCIIOTHOM CUCTEMBI.
PaBHOBECHBIE 1 KWHETUYECKHE 3aKOHOMEPHOCTH
npoueccoB okucienus SO» B SOs; Ha karanmzaropax.
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Cucrema JBOMHOTO KOHTAKTMPOBAHUSI U JIBOMHOM
abcopOrmm.

Karammszartoper  okuciaenuss SO, B SOs.
Bananuesas kontaktHas macca cepun bAB, CB/], MK.
KoHTakTHbIE ammapatsl ¢ BHYTPEHHUM U BHEIIHUM
TETIOOOMEHOM.

OU3UKO-XUMUYECKHE  OCHOBBI  aOcopOuuu
CEpHOTO  aHTHIpHUAA M3 Ta30BOH  CMECH.
MoHoruapaTHplii W ONEyMHBIH  aGcopOepsbl.
AOCOpPOLIMOHHOE ~ OTJEJIEHHE  CEPHOKHCIOTHOTO
3aBOjA.

KonTakTHas, cxema TIPOHW3BOJCTBA CEPHOM
KHACJIOTHl KakK CIIOKHAs XHUMHKO-TEXHOJOTHYecKas
cucreMa. [yt MHTEHCU(UKAIUU CEPHOKUCIOTHOTO
MIPOU3BOCTBA. TexHUKO-9KOHOMUYECKHE
MOKA3aTelH.

Jexknusa 9. TexHosaorus
NMPOU3BOACTBO a30THOM
KHCJIOThI

[Ipobnema  cBsizanHOrO  azora. KiroueBoe
3HAYEHUE TEXHOJOTHM CBS3bIBAHUS aTMOCHEPHOIrO
a30Ta B PELIEHUU [TPOJOBOJIILCTBEHHOTO BOIIpOCA.

CrnocoObl mosry4eHus: a30TOBOJOPOAHOM CMECH.
CrpyKkTypa COBpEMEHHOI'O IIPOM3BO/ICTBA aMMHUaKa U3
IPUPOIHOTO rasa. ['ubkoe  wucmonab30BaHUE
reTepOreHHbIX KaTaJlM3aTOpOB B MHOIOCTYNEHYATOMN
cxeme npurorosieHus u ounctku ABC.

Tepmonunamuueckue u KUHETUYECKHE
O0COOGHHOCTH  TMpolecca  CHHTE3a  aMMHaKa.
OCOOCHHOCTH TTUPKYIISIIIUOHHON CXEMBI. Y THITH3AIINS
orxomsamux ra3oB. OLEHKa MOTepb JKCIPTUU U
KaIlUTaJIbHBIX 3aTpar.

DU3NKO-XUMHYECKHE OCHOBBI M armapaTypHoe
o(hopMIIeHHE TIPOIIECCOB CEJIEKTHMBHOTO OKHCIICHUS
aMMuaKa. [IpompblieHHBIE KaTaJIu3aTopbl.
AJbTepHATUBHBIE BapHAHTHI IPOLECCOB KOHBEPCUU
aMMHUaKa.

CrpykTypa M OCOOCHHOCTH TEXHOJIOTHYECKOMN
CXeMbI ITPOM3BOJICTBA Pa30aBJICHHON a30THOM KHCIIOTHI.
[Ipombinennas peamnzanys cxembl NO->NO2->HNOs.
OcHOBBI KaTaJIMTHYECKOTO 00e3BpeKUBaHUS
OTXOAAIINX rasos. [Tpnunns! HU3KOU
AKCIPreTHUecKon  IPPEKTUBHOCTH  MPOM3BOJCTBA
A30THOW KHUCIIOTBI.

ITpou3BOACTBO KOHLIEHTPUPOBAHHOM a30THOM
KUCIOTHL. AHanmu3 auarpamm coctostaust HxO-HNOs u
H>O-H>SO4-HNO:s. Tlpsimoit  (HUTpoosieyMHBI) MeTof

[IPOU3BOJICTBA KOHLIEHTPUPOBAHHOMN a30THOU
KHUCJIOTHI.
Jexknusa 10. TexnoJsorus DU3HKO-XUMHYECKHE OCHOBEI u

NPOU3BOJICTBO
MHHEPAJIbHBIX

TEXHOJIOTHYECKasi CcXema MPOU3BOJACTBA HHUTpaTa
aMMmoHusi. McnoJib30BaHue TEIIOTHl HEWTpav3allvu.
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y100peHuii

IIpousBojCcTBO KapOamuia. IIepcniekTuBbI
OMOTEXHOJIOTUH B pEIICHUH MPOoOJIeMbl (HUKCAUU
a3ora.

[MpousBoactBo  dochopa u  dochopHoii
KACIOTBI.  BpIOOp  crmoco0a  TEXHOJIOTHYECKOU
nepepadoTKu (KMCTIOTHOTO, TEPMHUYECKOTO,
THIPOTEPMUIECKOTO, TUIA3MOXUMHYECKOTO)
¢bochaTHOrO MUHEPAITEHOTO CHIPHSL.

OkcTpakioHHas  QgocdopHas KUCIIOTa  Kak
OCHOBa TPOM3BOJICTBA MHHEPAITBHBIX YIOOpEHHUH.
DNEeKTPOTEPMUYECKOE TMOJYUYCHHUE DIIEMEHTAPHOTO
docdopa u Tepmudeckoit HochopHON KUCITOTHI.
®OU3UKO-XUMHUYECKHE OCHOBBI PA3JI0KEHHUSI
PUPOAHBIX GOocHaToB CEPHOI, a30THOH U
(hochopHOI KHCITOTaAMH.

Jleknus 11.
IIpoMbImJIeHHBI
OpraHM4YecKuil CHHTE3.

DBOMIONUST  TEXHOJOTHYECKOTO  O(OPMIICHHS
mporecca KaTaJIMTUYECKOTO KpEKHHIa:
CTallMOHAPHBII cIou KOHTAKTHOMH MACCBHl,
TICEBJIOCKIDKCHHBI ~ MUKPOC(PEpHBIH  ClIOH |
JBYOKYLIUICS CIIOM IPAHYJIMPOBAHHOIO KaTaIM3aTopa.

OcHoBHEBIC TCXHOJOI'MYCCKHE napamMmeTphbl
COBPCMCHHBIX CXEM TCPMOKATAITIUTUICCKOI'O
KpCKHHIA.

OuncTka W crabwimsanus HeTEempoayKTOB.
[llenouyHasi, CEpHOKMUCIOTHAS, aJCOPOIMOHHAs U
KaTaJuTH4ecKkass  O4YucTKa. [ HWapoodyucTka u
OUYMCTKA Ha CEJEKTUBHBIX pacTBOpHUTENsX. OxpaHa
OKpyXxaromieii cpeasl mpu  HedremepepaboTKe.
OcHOBHBIE IPYIIIIBI MCXO/HBIX BEIICCTB
(mapaduHOBEIE, one(uHBI, aleTUJIEH,
apoOMaTUYeCKUE, OKUCh YIIIepoJa U CHHTE3-Ta3),
MCIIOJIE3yEMBIX B OPTaHUYECKOM CHHTE3E.

Jleknus 12. Cunres
MeTaHOJIA.

Amnainorus (GYHKIIMOHAIBHBIX CXeM
MOJIy4EeHHs a30TO-BOJIOPOJHOM cMecH (A1 CUHTEe3a
aMMHaKa) W  CHUHTe3-raza (And  I[OJy4eHus
METaHOJIa). DU3UKO-XUMHUYECKHE OCHOBBI
npouecca. Ilpumenumocts ypaBHeHusi TemkuHa
IUIsL aHAJIM3a CKOPOCTH CUHTE3a METaHOoJa.

Texnosornueckast 1 GyHKIIMOHAIBHBIE CXEMBI
CHUHTe3a MeTaHoJa. KOHCTpYyKTUBHbBIE OCOOCHHOCTH
KOJIOHHBI CHHTE3a U KOHTAaKTHBIX CUCTEM. TeXHUKO-

3KOHOMHUYECKHUE IOKa3aTenau arperara C
COBMEIIEHHON HACcagKON KOJOHHEIL.
Hosgeie HaIpaBJICHU B Pa3BUTHH

IIPOU3BOJICTBA METAHOJIA: YKPYIHEHUE MOIIHOCTHU
€AMHUYHOTO 000pyAOBaHMs, OECKOHBEPCHOHHAS
nepepaboTKa CHHTE3-ra3a, COBMENICHHE CHHTE3a
METaHOJIa C MIPOU3BOJACTBOM JPYIMX HPOIYKTOB.
OxpaHa OKpy»amwlleil cpeapl B IMPOU3BOJCTBE
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METaHoOJa.

Jlexmust 13. 'maparanusi | OCHOBHOW NPOMBINUICHHBIA CITIOCOO MPOM3BOJACTBA | 2

ITHJIEHA dTaHOJIA. DuU3UKO-XUMHUYECKUE OCHOBBI u
TEXHOJIOTHYECKUE CXEMBl IPOIECcCcOB. TEeXHHUKO-
SKOHOMHYCCKHE IMOKa3aTeJIn obenx cxXeM
MOJIyY€HHUsI ITUIOBOTO CIIUPTA.

Bcero 51

Taobnuya 4. Ilpakmuueckue 3anamus (cemuHapcKue 3aHAMU)

HanmeHoBaHWe TeM CEMHUHAPCKHUX padoT

Ne | HaumenoBanue TeMbl

i

ConeprxkaHue TeMbl Ob6beMm
Jacax

B

TexHnoJiorus
a30THOI KHCJIOThI
TexHoJiorus
MHUHEPAJIbHBIX Y100peHnii
IIpompblIeHHBIH
OpPraHuYecKHH CMHTE3
CuHTe3 MeTaHoJIa.
I'mpparanus 3THiIeHa

Pemenwue 3anay no Temam:
OO0mue BONPOCHI XUMHYECKOH
TeXHOJIOTUH
I'MAPOMEXAHUYECKHE
MHPOLECCHI
TEIJIOBBIE NTPOLUECCHI.
MACCOOBMEHHBIE
MNPOLHECCHI
XUMHNYECKHUE
PEAKTOPBI.
TexHoJI0THsI CEPHOM KM CJIOTHI
NMPOU3BOJCTBO

NPOM3BOICTBO

34

[Tpumeps! perieHust 3a1a4

Taonuua 5. JladbopaTopHbie padoThI

Ne /it

Hanmenosaune teMbl

ConeprkaHue TeMbl O0beMm
Jacax

B

naboparopnas pabota Nel
CocraBneHue

OKOHOMHUYECKHE rokazarenu | 102
3 HEKTUBHOCTH XHUMHUYECKOTO
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MaTepI/IaJH)HbIX " TCIIJIOBBIX
OaJIaHCOB.

JlabopaTtopHnast pa6ota No2
AHalm3  cepocojiepKaIiero
CBIPbs

Jlaboparopnas paboTtaNe3

AHann3 OOKCUTOB

JlaboparopHnas pabotaNe4
AHanus IPUPOIHBIX
O6eHToHNTOBBIX T1TUH KBP

Jlaboparopnas paboTtaNe5

3Kcnpecc—aHaJm3

TEXHUYECKON CEepHOM
KHUCIIOTHI
JlabopaTtopHnast pabotaNe6

AHaiau3 CcMecH CepHOH U

IIPOU3BO/CTBA. TexHuko-
SKOHOMHYECKUE 0COOEHHOCTH
XUMHUUYECKOMN MPOMBIILICHHOCTH.

CrpykTypa 3aTpaTr Ha MPOU3BOJICTBO U
peam3anuio TPOTYKIIHH.
CebecTonMOCTh MPOTYKIUH, TPHOBLTH

u 1IEHOOOpa30BaHue. Onenka
3 PEeKTUBHOCTH WHBECTUIIMOHHBIX
MPOEKTOB

OOuiue cBegeHus 00 OCHOBHBIX
HCTOYHHUKAX MIPOMBIIIUICHHBIX
OTXO/10B u BBIOPOCOB, HX
BO3JICHCTBMM  HA  OKPYKAIOIILYIO
cpeny. YTWiauzalus OTXOAOB U
nepepaboTKa BTOPUYHOTO  CHIPHAL.
Metoapl 00OOTraIieHus: MPUPOTHOTO
MUHEPAITEHOTO CBIPBSL.
dnoranroHHOE oborareHue
KaMEHHOTO  YIJIi WM  MEIHOU
CYJIb(MUIHOMN PYIbI.

droTalMOHHBIC
cobupareiu, AKTHBH3ATOPHI,
MIEHOO00pa30BaTEIH, [IOJIaBUTEIIH,
perynstopsl U jap. Haubosee dacto
MpUMEHsIeMbIe  (PIIOTOpEareHThl -
OpPraHUYeCKHUe KHUCIOThI, IPOIYKTHI
okucieHus napaduHOB (KapOOHOBBIC
U OKCUKHCIIOTBI), YTIJICBOJIOPOIHBIC

peareHThI:

MIPOTYKTHI HedTenepepadoTKH,
KCaHTOI€HAThI.

Ouenka a(dexruBHOCTH
(hoTaIMOHHOTO oOorameHus
MHUHEPAILHOTO CBIPhS:  OIPEICIICHUEC
BBIXOJIa KOHILICHTpATa, CTENEHN
W3BJICUCHUSI U CTETICHH KOHIICHTPAIHH.

Cxema MaTeMaTHYECKOM
00paboTKH pe3yJIbTaToB
HCCIIEIOBaHUN (hI0TaIMOHHBIX
MIPOIIECCOB.

Oobuas XapaKTepUCTUKA
[JIMHO3EMHOT'O CBIPBA.

KauecTBEHHBIN W KOJIWYECTBEHHBIN
cocTaB, Kiaccu(dukaius OOKCHTOB.

I'OCTHor (14657.10-72 u
14657.1-69) IUIA onpeieNIeHUs
BJIQYKHOCTH u norepu npu

NPOKAJTMBAaHUN OOKCHUTOB.

MeToibl OTIpeieNieH sl COIEPKAHUS B
OOKcMTax  JOBYOKHCH  KPEMHHS,
cymmbl ioirytopabix (FeO3; + AlOs,)
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¢dochopHOI KHCIIOT

JlaboparopHuas pabotaNe7
AHanmu3  BOABL U €€
yMsITUCHUE METOJIOM
MOHHOTO  OOMEHa  WIHU
U3BECTKOBO-COJIOBBIM
METOJIOM

OKHCIIOB. PazgenpHOe OIIpCACIICHUC
COACpKaHUA OKCHUAOB  IKECJIC3a U
AJIFOMUHUA

Kontpons
KHCIIOTBHI.
CepHOit
KyIIOPOCHOTO

MIPOU3BOJICTBA  CEPHOM
AHanu3  TEXHUYECKOU
KHUCIIOTBI. CocraB

Macia, oJieyma,
OalIeHHON  KHCIIOTBI M CEpHOU
KHCJIOTHI, MOJTy4aeMBbIX npu
pereHeparii OTpabOTaHHBIX KHUCIIOT
B nporecce HUTPOBAHUS,
KOHIICHTPUPOBaHUsSI  pa30aBIeHHON
A30THOM KHMCIIOTBI U JIp

TexHonornueckue IIPOLIECCHI,
CBSI3aHHBIC C HCCIICJIOBAHUEM CMECH
docopHOt H  CEpHOW  KHCIIOT:
IKCTPAKIIMOHHOE TIOJTyYCHHUE
dochopHoii KHCJTOTBI u
MIPOM3BOICTBO POCTOTO
cyniepdocdara METOTY
HEMPEPHIBHOTO CMEIICHUS
NpUpPOIHOTO (POCGATHOTO CHIPBS U
CEPHO KUCIIOTHI.

110

Turpomerpuueckoe u
IPaBUMETPUYUECKOE ompeIeTICHNE
conepxkanus (GochopHON M cepHOU
kucior.  [Ipsimoe  ompezaencHue

COOTHOIICHUSI COJICPKAHUSI KUCIIOT B
cynepdocdarnoii kuciaore

Bona B XUMHUYECKON
IIPOMBIIIIJIEHHOCTH (peareHT,
peakLMOHHasl Cpe/ia, YHUBEPCATIbHBIN
pacTBOpUTENbD, TEIUIOHOCUTEIb,
XJIaJI0areHT U Jp.).

Kraccudukarmst u odras
XapaKTEPUCTHKA IPUPOHBIX U
MPOMBIIIIEHHBIX BOJI.
[IpombllieHHass  BOJOIOJTIOTOBKA!
OCBETJICHUE, o0e33apaxnBaHue,
cTabuamn3anus, yMsAr4eHue,
OIIpECHEHHUE, obecconuBaHue,

o0e3xupuBaHue, 00ECKPEMHHUBAHHE,
nerazanusa. JKecTKOCT, BOJLI U €€
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yCTpaHEHHeE.

Tabnuya 6. CamocTosiTeIbHOE H3YUYEeHHE Pa3/iesI0B AU CUHUIIIMHbBI

No Koi-B0
Bormpocsl, BHIHOCUMBIE Ha CaMOCTOSITEILHOE U3yUEHUE
Paznena JacoB

OKOHOMHYECKHE MIOKa3aTesu s dexTrBHOCTH XUMHYECKOT'0
NPOU3BO/CTBA.  TE€XHUKO-9KOHOMUYECKHE OCOOCHHOCTH XHMHYECKON
npoMbliIeHHOCTH. CTpyKTypa 3aTpaT Ha MPOM3BOJICTBO U PEaIM3aLUIo
npoaykimu. CebecTouMOCTb TPOAYKIMHU, TPUOBUTH B IIEHOOOpa30BaHHE.
Ouenka 3()(peKTUBHOCTH MHBECTULIMOHHBIX IIPOEKTOB

@DoTalOHHBIE pEeareHThI: cobuparenu, AKTUBHU3aTOPBI,
neHoo0pa3oBaTey, MOJaBUTENH, peryasTopsl U Ap. Haubonee yacto
npuMeHseMble (IIOTOpeareHThl - OPraHUYeCKUE KHCIOTHI, MPOIYKTHI
OKHUCJICHUS napaduHOB (kapOOHOBBIE u OKCUKHCIIOTHI),
YTIJIEBOIOPOTHBIE IPOAYKTHI HeprenepepaboTKH, KCAHTOTEHATHI.

173

Onenka 3(heKTHBHOCTH (DIOTAIIMOHHOTO OOOTAICHNS MHUHEPAILHOTO
CBIPbSI: OIpPE/IENICHHE BBIXOJA KOHIICHTpATa, CTENCHH W3BICYCHHUS U
CTCTICHU KOHIICHTPAIMH
MojieupoBaHie U ONTHMHU3AINS — OCHOBHBIC TOHSTHS

Bcero: 173

KypcoBbie pagoTsI B 5 cemecTpe

5. OuneHounblie Martrepuajbl A TEKYIIEero KOHTPOJA YCIIEeBAEMOCTH H
l'lpOMC)KyTO‘lHOﬁ aTrTeCTanuu.

KoHneunbiMu  pesyibTaTaMd  OCBOCHMSI ~ MPOTPaMMbl  JUCHUIUIMHBI  SIBJISIFOTCS
c(hOpMHUPOBAHHbIE KOTHUTUBHBIE JIECKPUIITOPBI «3HATHY», «YMETb», «BJIAJETh», PACITUCAHHBIE 110
OTJIETIbHBIM KOMIEeTeHIUAM. DOPMHUPOBAHNUE STUX JIECKPHUIITOPOB MPOUCXOJUT B TEUYCHUE BCETO
ceMecTpa IO dTaraM B paMKax pa3Iu4yHOTO BUAA 3aHITHI U CAMOCTOSITENIbHOM pabOThI.

B xone u3ydeHus MUCHUILIMHBI TPETyCMATPUBAIOTCS MEKYUiUil, PyOescHblil KOHMPOlb
U RPOMENCYMOYUHAA AMMECMAYUAL.

Ouenounvie mamepuanvl 011 mexKyuwye2o Koumpona. Llenv mexkyweeo xonmpons —
OLICHKa pPe3yJIbTaTOB pabOThl B CEMECTpe U OOecreueHue CBOEBPEMEHHOM 00paTHOM CBS3M, AJIS
KOppPEKIIMA OOYYCHHS, aKTHBH3AIUM CaMOCTOSTEIbHON paboThl oOyudatomierocs. OObeKTOM
TEKYIIEr0 KOHTPOJS SBISIOTCS KOHKPETU3UPOBAHHBIE pe3yJbTaThl oOydeHus (yueOHbIe
JOCTHOKEHHUS) TI0 JUCITUTUTHE

Ouenounvie mamepuanvt 011  pydexsucHoc0  KoHmpona. Pybeoscuviti  koHmpons
OCYILIECTBJIIETCS 110 00JIEe MIM MEHEE CaMOCTOATENbHBIM pa3jieraM — y4eOHbIM MOIYJIIM Kypca U
IIPOBOJUTCS MO OKOHYAHWU H3YUYEHHUs MaTepuajia MOJyJis B 3apaHee YCTAHOBIEHHOE BpEMS.
PyGexxHbIii KOHTPOJb TPOBOAMTCS C LETbI0 ONpPENETCHUS KadyecTBAa YCBOCHMS MaTepuaia
y4eOHOro MOyl B IieioM. B TeueHue cemecTpa MPOBOIUTCS MpU MAKUX KOHMPOIbHBIX
Mmeponpuamus no 2paguxy.

Pacnipenesenue 6a/1/10B TeKylIero  pyoe;kHOro KOHTPOJIsI

Cymma b6annos

Non/n Buo konmpons

Oowan cymma | 1-1 mouka | 2-1 mouka | 3-a mouka
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1- | Hocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. oo 4e.
2- | Texywuii KOHmMpob: 0o 30 6annos 00 10 6. 0o 10 6. 0o 10 6.
Omeem Ha 5 eéonpocos om 00015 6. om00056.| om0do 6. | omOodo 6.
ITonHbIH TPaBUITBHBIN OTBET 1o 15 6amwios 50. 50. 50.
HenonHblil NpaBUIBHBIA OTBET ot 3 1015 6. orl 1056.| or1m056.| orlgo56.
OTBeT, conep Kaliii HETOYHOCTH, OIIHOKHI 00. 00. 00. 00.
Buvinonnenue camocmosameslibHblxX
3a0anuil (peutenue 3a0ay, Hanucanue
pegpepamos, 0oknao, scce ) om000156.| om00056. | om0do56 |om00do356
1. | Pybesrcuwiit Konmpoinn 0o 30 6annos 00 10 6. 00 10 6. 0o 10 6.
TECTHPOBaHHUE ot 0- mo 126. ot 0- 10 40. | ot 0- 10 46. | ot 0- 10 46.
KOJUIOKBHYM ot 0 1o 186. 0oT0m066.| or0m066.| o0 10 6 6.
Hmozo cymma mekyugezo u pyoescnozo
KOHmMpOJA 0o 706annos 00 230. 00 230 00 246
IlepBolii 3Tan (6a30BbIi)ypoBEeHb) — OLIEHKA
«YAOBJIETBOPHTETHLHO» He MeHee 36 0. He MeHee 12 6. He MeHee 126 | He meHee 12 6
Bropoii »3Tanm  (MpOABMHYTHI)ypOBeHb) — menee 70 6.
OIIEHKA «XOPOIIO)» (51-69 6.) MmeHee 23 6 Menee 23 6 MeHee 246
Tpertuii 3Tan (BbICOKMIi YPOBEeHB) - OLIEHKA
«OTJIMYHO» He meHee 70 6. He MeHee 23 6. He MeHee 23 6 | He MeHee 240

B kauectBe (hopm pyOeKHOTO KOHTPOJISI MOYKHO UCIIOJIB30BaTh TECTUPOBaHNE (TMCHBMEHHOE WIIN
KOMITBIOTEPHOE), TIPOBEJICHUE KOJUIOKBUYMA HJIM KOHTPOJBHBIX PadOT. BbINosHseMbIe pabOThI
JOJDKHBI XPaHUThCS Ha Kadeape TeueHun ydeOHOTro roja M Mo TPeOOBAaHUIO MPEIOCTABIIATHCS B
VYrpasieHue KOHTpOJs kKauecTBa. Ha pyOekHBbIE KOHTPOJIbHBIC MEPOIPUSTHSI PEKOMEHIYETCS
BBIHOCHUTH BECh ITPOTPAMMHBIN MaTepHall (BCe pa3aeiibl) MO TUCIUIIIHHE.

Tekywuit KoHmpoOab YCIIEBAEMOCTH O0CCIICYMBACT OICHUBAHUE XOJa OCBOCHHS
JUCHUITIINHBI «Cunres IMOJIMMEPOB» MW BKIIIOYACT: OTBCTHI Ha TCOPCTUUCCKHUE BOIPOCHI Ha
NPaKTUYECKOM 3aHSATHH, pEIICHUEe TNPAKTUYCCKUX 3ajad W BBINOJHCHUE 3aJaHWii Ha
MMPAKTHUYCCKOM 3aHATHH, CAMOCTOATCIIBHOC BBINIOJIHCHUC MHAWNBUAYAJIBHBIX AOMAIIHUX 3a)1aH1/1171
(HampuMep, peleHue 3a/1a4u) ¢ OTYETOM (3AIIUTOH ) B YCTAHOBJICHHBIN CPOK, HAIMCAHKUE JTOKIIAIOB,
pedepaToB, 3cce, TUCKYCCHH.

OrneHka KayecTBa TMOJATOTOBKM HAa OCHOBAHWHW BBINIOJHCHHBIX 33JaHUN  BEJETCS
npernojiaBaresieM (¢ OOCYXIEHHWEM pe3yJbTaToB), Oallibl HAUMUCISAIOTCS B 3aBUCHUMOCTH OT
CJIO)KHOCTH 3aJIaHUS

CpenctBa  (dhonn TEKYyIIeH
HpOMe)KYTO‘-IHOI\/JI arrecrallui CTYACHTOB II0 HUTOraM OCBOCHHA JUCHUIIJIMHBI

OLICHOYHBbIX CpeI[CTB) OLICHKU YCIICBAEMOCTHU n
«Cunres
HOJIUMEPOBY» MPEJCTABISAIOT COOOM KOMIUIEKT KOHTPOJIMPYIOLIMX MAaTEpUaOB CJEIYOIIMX
BUJIOB!

- IIPOrpaMMHbIE BOIPOCHI CaMONOATrOTOBKU. IIpeacraBisaior co0oil KOpOTKUE 3aaHUs B
TECTOBOM BHJE (BOMpoc-0TBET). IIpoBepsroTcst 3HaHUS TEKyLIEro MaTepuaia: ypaBHEHUS,
(GOpMyIMpPOBKM 3aKOHOB, OCHOBHbIE MOHATUA M onpezeneHus. CamocTosATeslbHbIE pabOTHI
IPOBOJATCS HA JJAOOPATOPHBIX 3aHATUAX B TeueHHE 5-10 MUHYT.

- BOHpoCchl K KoiutokBuymam. [lpencraBisior co0oil 3agaHusi MO TeMaM Kypca.
HpOBepﬂIOTCH SHAaHUA TCOPCTUUCCKOTO JICKIIMOHHOIO Marcpuajia, TEM, BBIHCCCHHBLIX Ha
npopaboTKy,

OKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ,

CaMOCTOATCIIbHYTIO 3HaHHC u IIOHMMAaHHC METOJHK IMPOBCACHUA

YMCEHUA HOPHUMCHATH TCOPETUYCCKUC

KOHKPCTHBIX peaKHI/Iﬁ H IIPOLECCOB. OHpOCH MMPOBOIATCA Ha J'Ia60paTOpHI>IX 3aHATHUAX.

3HaHUA  AJId

- BOIIPOCBI K KOHTPOJIbHBIM pa60TaM. Hpe,I[CTaBJ'IHIOT MEPEUCHb BOIIPOCOB 110 OCHOBHLIM
pa3aciiaM Kypca. HpOBepHeTCH CTCIICHb YCBOCHHUA TCOPCTUYCCKUX H IIPAKTHYCCKUX 3HaHI/II71,
HpI/IO6peTeHHHX YMGHI/Iﬁ Ha PeIIPOAYKTUBHOM U IPOAYKTHBHOM YPOBHC.
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- BOIIPOCHI K 3a4eTry. PaspaboTaHHbIe KOHTPOJIUPYIOIIUE MATEPUAITBI TIO3BOJISIFOT OLICHUTh
YCBOCHHSI TEOPETHUECKUX M MPAKTHYCCKUX 3HAHUH, MPUOOPETCHHBIX YMEHUHN Ha MPOyKTHBHOM
YpOBHE, U CIOCOOCTBYIOT (OPMHUPOBAHUIO MPOPECCHOHAIBHBIX M  OOIIEKYJIbTYPHBIX
KOMHGTGHHHﬁ CTYACHTOB.

OCHOBHBIE BOITPOCHI IO XUMHUYECKOM TEXHOJIOT 1A

Ilpeamer ¥ 3agauv XUMHYECKOM TEXHOJIOTHMW. BakHeillme HampaBIeHUs Pa3BUTHS
XUMHYECKOM TEXHUKHM W TEXHOJOTMH. XHMHUYECKas IPOMBIIIICHHOCT U IPOOJIEeMBI
JKU3HEO0OECIICUCHUSI.

Poib u MacmTaObl HCIOJIB30BaHMS XHUMHUYECKHX IIPOIIECCOB B pa3jIMYHBIX chepax
MaTepraJIbHOIO IIPOM3BO/ICTBA. Mecto XUMHYECKOM MIPOMBIIIIJICHHOCTH B
HapOTHOXO3SMCTBEHHOM KOMILIEKCE CTPaHBI.

Xumuko-texnonorudeckuii mporece (XTII) u ero comgepkanue. JIMMUTHPYIOIIE CTAJIUH.
[Iporeccel, MPOTEKAOIINE B KUHETHYCCKOM, TU(M(Y3MOHHON U IIEPEXOIHOM 001aCTsIX.

TexHomoruyeckue KpUTEpUHU ahhexTUBHOCTH (hYHKITMOHUPOBAHUS XHUMUKO-
TEXHOJIOTHYECKOTO Mpoliecca.

OCHOBHBIC TEXHOJIOTHYCCKHUE MOHATHS U OMPEACIICHUS: MPOU3BOINTEIBHOCTD, MOITHOCTb,
MHTCHCUBHOCTh, PACXOJHbIC KOI(D(UIMCHTBI, CTENEHb MPEBPAIICHMS, BBIXOA IIPOJIYKTa,
CEJIEKTUBHOCTH (MHTETpabHAs U JU(PEepeHITUATbHAS ).

Knaccudukanyss OCHOBHEIX IIPOLIECCOB XHMHYECKOH TEXHOJIOrHMHU. | HMapoMexaHU4YecKue,
MaccooOMeHHbIe (Tu((Y3MOHHBIE), TCIJIOBLIE, XUMHUYECKHUE U MEXaHUUECKUE ITPOLIECCHI.

Kunernueckue 3aK0OHOMEPHOCTH OCHOBHBIX ITPOIIECCOB XMMUYECKOU TeXHOJoTuH. [loHsTHE
IBrkymei cuinbl X T11.

Oprasu3armoHHO-TEXHUYECKask CTPYKTypa OCHOBHBIX MPOIECCOB XUMHYECKOW TEXHOJIOTHH.
Ilepuoanueckue, HempepbiBHBIE M TosyHenpepbiBHbIE XTII. ITpogomKuTenbHOCTh, MEPUOJ U
CTEIICHb HETIPEPBIBHOCTH.

CxeMbl JIBIDKCHHS MaTE€pUaJbHBIX M  DJHEPreTHYECKHMX IOTOKOB. [IpsMoTOUHEIE,
MIPOTHBOTOYHBIC 1 TIEPEKPECTHBIC MTPOIIECCHI.

l'omorennsle u  rereporernsle  XTII.  Crammonapasie  (yCTaHOBUBIIHMECS) W
HeCTalOHAPHBIC (HCYCTAHOBHUBIIHECS ) IIPOLIECCHI.

3a1aun ¥ OCHOBHBIC CTAJIMM HAYYHO-HMCCIIEIOBATEIILCKON, OIBITHO-TIPOU3BOJACTBECHHOU W
MPOCKTHON pa0OThl B XMMHUYECKOM IIPOMBIILICHHOCTH. OCOOCHHOCTH U3Yy4YEeHHUS TIPOMBIIIICHHBIX
XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB MO CPABHEHUIO C TAOOPATOPHBIMH HCCIIEIOBAHUSIMHU.

OO0uue BONMPOCHl XUMHYECKOI TEXHOJIOTHH

TepmoauHAMUYECKHE PacUYeThl XHUMHKO-TEXHOJIOTHYSCKHX TIPOILECCOB. DKCTCHCHUBHBIC
(0ObeM, BHYTPCHHSSI SHEPIHs, SHTAJBIIHNSA, SHTPOIUS M Jp.) M UHTCHCHBHBIC (TeMIieparypa,
JIaBJICHWE W JIp.) TepMOAWHAMUYECKHe mapameTphl W mHTeHCcHbuKamusa XTII. PaBHoBecus B
TOMOTE€HHBIX M TETEPOrCHHBIX XHMHKO-TEXHOJIOTMYECKUX IIporeccax. V3MeHeHue sHepruu
['mbOca w HampaBlIeHHE TNPOTEKaHUs Ipolrecca. METoIbl TEOPETHYECKOro pacuera u
AKCIIEPUMEHTAIBHOIO ONPE/ICICHUS U3MEHEHUs SHepruu [ nooca.

KadecTBennas u KonmdecTBEHHAs OIlEHKA MOABMKHOTO XMMHUYECKOTO PaBHOBECHS. 3aKOH
JIercTByrommMx  Macc. KoHCTaHTa  paBHOBECHS W PAaBHOBECHBIM BBIXOJI ITPOJIYKTA.

OcoOeHHOCTH  HWCCNEAOBaHUSI  PABHOBECHS B TETEPOTCHHBIX TEXHOJIOTHMYECKUX
npoieccax. [Ipasmiio a3 u a3oBbIe paBHOBECHS.

BiusHue maBiieHus, TeMIIepaTypbl, KOHIICHTPAIMKM MU APYTUX (AKTOPOB HA COCTOSHHE
XHMHYECKOT0 paBHOBecHs. PacueT paBHOBECHS MO TEPMOJIUHAMUYCCKUM JTAHHBIM.

OcHOBHEBIE TIPUHITATIBI TEPMOJUHAMHUYECKOTO aHaIM3a XTIIL CymHocTh
AKCEPreTHYCCKOT0 METO/1a. DKCepreTHUeCKui Oananc u skcepreTuueckuii KIT/1.

Hcnonp3oBaHue 3aKOHOB XUMHUYECKON KMHETHKH ITPH BEIOOPE TEXHOJIOTHIECKOTO PEKUMA.

[loHaTHE XMMHYECKOM M «TEXHUYSCKOW» KHHETHKH. 3HAUCHUE TEPMOJIMHAMHYCCKUX,
MHKPO- 1 MAKPOKHHETUYECKUX 3aKOHOMEPHOCTEH ISl TEXHOJIOTHH.

®akTOpBI, OMPEICIAIOMNE CKOPOCTh XUMHUKO-TEXHUYSCKHUX IPOIIECCOB, MPOTEKAIOIINX B
TOMO- M TETEPOreHHBIX cpefax. Poib KOHIICHTpalMKM PEareHTOB, TEMIIEPATYphl, JABICHUS H
OOHOBJICHHMSI TIOBEPXHOCTH pearupyrommx (a3 Ha CKOPOCTh IMPOTCKAHUS TEXHOJOTHMYSCKHX
ITPOIIECCOB.

OcnoBubie  (popmyiel  ckopoctd XTII. Kunernka sieMeHTapHbIX (OQHOCTAAMHMHBIX) U
HEDJIEMEHTAPHBIX  (CIOXKHBIX) XUMHUeCKHX peakiui. Kowxcranta (ko3 (HUIMEHT) CKOPOCTH.
Bmsiaue aproKyIe CHiibl Ha CKOPOCTh TEXHOJIOTMISCKUX MPOIISCCOB.

TexHomornueckue TMPUEMBbl YCKOPEHHUS (3aMEIJICHHs) peakuid. ODKOHOMHYECKHE |
TEXHOJIOTHYECKHE (haKTOPhI, OrPAHUYMBAIONINC ITPHMEHEHHUE BBICOKHUX TEMIICPATYP U JaBICHHUI
KaK CpeACTB perysmpoBanus ckopoctu XTII.
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Bnusinue ruapoauHaMuYecKkoi 00CTaHOBKH M TYpOYJIGHTHOCTH pEarupyrolieil cMecu Ha
CKOPOCTh TEXHOJIOTMYECKUX ITPOIICCCOB.

IIpombinuieHHBIM KaTanu3. IIpou3BOACTBEHHBIE IIPOICCCHI C IIPUMEHEHUEM TBEPJIBIX,
JKUJIKMX W Ta3000pasHbIX  KaTanmm3aTopoB. (OCOOEHHOCTH —ammapaTypHOro  O(hOpMICHHS
KaTaJUTHYECKHUX MpoleccoB. bruokaraau3aTopsl 1 ”MMOOHMIIM30BaHHEIC (DEPMEHTHI.

CoippeBasg  0a3a  XMMHUYCCKOM  IIPOMBIIUICHHOCTH.  3ajJayd  CTaHJApTH3alMH,
KOHIUIIMOHMPOBAHMS U 000TaIlE€HHS ChIPhSI.

CyIIHOCTh KOMIDICKCHOTO M PAlMOHAJILHOIO HCIOJB30BAHUS CBHIPHEBBIX PECYPCOB.
IIpuHnpne oprasu3aiuy MaJIOOTXOJHEIX M 0€30TX0MHBIX TEXHOJIOTHYECKUX cxeM. Bropuunoe
CBIPBE M €ro IepepadoTKa.

dyngaMeHTaabHble  KpUTEpUU  I(P(PEKTUBHOCTH  HMCIIOIL30BAHHMS  CBIPHEBBIX M
HYHEPreTHUECKUX PECYPCOB.

Bubl ¥ ICTOYHHUKH DHEPTUH, HCIIOJIB3YEMbIC B XUMHUECKHUX IIPOU3BOICTBCHHBIX IIPOLIECCaX.
CorocraBiieHHe MacIITa0OB H3MEHCHHUS Pa3/IMYHBIX (DOPM JHEPIUM B THIIOBBIX IIPOI[ECCax
XHUMHUYECKON TEXHOJIOTHU.

TepMoauHaMuYecKas IKaJila KauyecTBa TEIJIOBOM SHEPruu. YpaBHEHHUs OajlaHCa SHTPOIIHH,
POCT SHTPOIIMH B TEXHOJOTHYCCKOM IIPOIeCcCe. DHEProTEXHOJOTHYCCKUE CXEMbI i MX CYIIHOCTD.

XuMudeckass TEXHOJIOTHS U MaTepuanoBeacHue. CoBpeMeHHas CHCTEMAaTHKa KOHCTPYKIMOHHBIX
MaTepHAIIOB I10 COCTaBY, CBOMCTBAM U (DYHKIIHOHAILHOMY Ha3HAYCHHUIO.

DyHKIMOHAIILHBIC MaTepUalbl B XUMHYECKOH TEXHOJOIMM: KaTaau3aTopbl, aOCOPOCHTHI,
MeMOpaHbl, (HIBTPYIOIIME COCTaBbl, CEHCOPBL, JJEKTPOALI W T.OI. MeETauIMdeckue U
HEMETAUIMYECKHE MaTePHAJIbl, OCOOCHHOCTH MX 3alIIUTHI OT KOPPO3UH.

CoBpeMEHHOE XHMMHYECKOE ITPOM3BOJICTBO KaK CJIOXKHas cucTeMa. IlocTtaHoBKa oOIIeH
3a/1a4M pa3pabOTKU M CO3JaHUs XUMHUKO-TexHojorudeckux cucteMm (XTC). IIpuHiunel 1 o01mas
CTpaTerusi CHCTEMHOTI'O IIOAX0a.

OcCHOBHBIC TIOHATHS M OonpejeiicHus cucteMHoro ananusa X TC. Knaccubukanus mMoaenei
XTC. Tunbl TeXHOIOTHUECKHUX CBS3CH.

CTpyKTypHas uepapxus TEXHOJOIrm4eckux cucteM. Maremarudeckue mojeinu XTC. 3agauun
cuHTe3a, aHanms3a u onrumusanuu Moneiied XTC. ITpoOieMsl, BO3HHUKAIOIINE [IPH pa3paboOTKe U
SKCILIyaTalliy arperaTtoB OOIbIION equHnuHONM MomHocTH. Hanexaocts XTC.

OKOHOMHYECKHE TIOKa3aTeld A(PQPEKTUBHOCTH XHMHYCCKOTO IIPOM3BOJCTBA. TEXHHKO-
SKOHOMHYECKUE 0COOCHHOCTH XMMHUYECKOHN MPOMbIIUIeHHOCTH. CTPYKTYypa 3aTpaT Ha IIPOU3BOJICTBO
1 peanu3anuio npoaykiuuu. CeOecTOMMOCTh ITPOIYKIUH, MPUObLIL M IIeHoOOpa3oBaHue. OleHKa
3¢ (HEKTUBHOCTH HHBECTUIIMOHHBIX TIPOCKTOB.

TeopeaneCKne OCHOBBI XUMHY€CKOH TEXHOJIOIHH

Makpockonudeckass Teopus (PU3UKO-XMMHUYECKUX SBJICHUM - TeopeTHYecKas Oasa
XUMHUYECKOW TEXHOJOruu. BakHeHIre MakpOCKOIMYECKHUE IapaMeTphbl, XapaKTepU3YIOIINUEe
MIEPEHOC U TPEBpAICHUE BEIIECTBA, UMITYJIbCA M SHEPTUU B PACHpPENEIAEMbIX HEPAaBHOBECHBIX
CUCTEMaX.

O6o6menHas popma muddepeHIraIbHbIX YpaBHEHUN OaaHca, CBSI3bIBAIOMIMX (DYHKIIUH
IUIOTHOCTH, TOTOKAa M HMCTOYHWKA CyOCTaHIMM. Kiaccudeckue 3aKOHBI MPOTOPIHOHAIBHOCTH
KOHJYKTHUBHBIX TIOTOKOB XHMHYECKOI'O KOMIIOHCHTa, HMIYyJbCa M TEIUIOTHI I'PaJUCHTOB
KOHIICHTPAINH, CKOPOCTH B TEMIICPATYPHI.

XapakTeprcTiKa KO3(D(MUIMEHTOB IepeHoca B pa3iMuHbIX cpenaX. KoHkpeTHbie (hopMbI
g depeHIInaIbHBIX YPaBHEHHI OalaHca BEILECTBA, UMITYJIbCa U SHEPTHH.

OJIeMEHThl MEXaHWKH KUJAKOCTEH W Ta30B. Baxkreimme ¢GuU3NYEeCKUe CBOWCTBA
«HMIICATBHBIX» U «PEATBHBIX)» JKUIKOCTECH, OTHOCSIIHECS K IMPOIeccaM XMMHUECKON TEXHOJIOTHH.

DNeMEeHThI THAPOMEXAaHUKH U TEXHUYECKON TuapaBiuku. JuddepeHnmnansabie ypaBHCHUS
Diinepa i mokosimencs Kuakoctu. OCHOBHBIC YPaBHEHHS THAPOCTATUKU 1 3akoH [lackais.

Pexxumbl BYOKEHUS JKUAKOCTH. KpuTepud THApOAMHAMHYECKOro Ioaoous Pelinonbca.
TedeHne CIUIOMIHOM Cpeibl B INIaIKOCTBOJIBHBIX KaHaIaXx.

OCHOBBI THIPOKWHETUKH W THUAPOJMHAMHUKH, YypaBHEeHHE bepHymm. MatepuaibHbIi
OaaHC THIPOMEXaHUICCKHUX ITPOIIECCOB.

JBmkymias cujga THIAPOMEXaHWYECKHX IporeccoB. Hacockl, HacocHas yCTaHOBKa,
KOMITPECCOPHBIC MallTuHbI. MeToIbI CMEIIeHHs (a3 U pa3BeACHHS TeTEPOreHHBIX CMECCH.

TemmoBeie Mmporecchl B XUMHUYECKOM TexHoJiormu. OOmas XapaKTepHCTHKa ITPOIICCCOB
TerioooMeHa. OCHOBHOE YpaBHEHHS TEILIOIIEPEaaYM.

VpaBHeHHUsI TEIUIONPOBOJHOCTH IUIOCKOM M IMJIMHApPHUECKOW cTeHkH. KoadduimeHt
TEIIONepeaur U ABMKYIIAs CHIIA TEIJIOBBIX MPOIIECCOB.

CriocoObl  TerIonepeiauu: TeIIONPOBOAHOCTh (3akoH Dypbe), KOHBEKIHS (3aKOH
oxjaxaeHuss HproToHa) W TeroBoe w3inydeHue (pacdyerHas ¢opma 3akoHOB CredaHa-
Boneimana).

TemneparypHoe mosie W TemIepaTypHblii TpagueHT. KoadduiumenTsl Ttemn-nomnepeHoca:
MOJTYDMITUPUYECKUE KPUTEPHUATIbHBIE COOTHOIICHHS. TeIIooT1aua Mpyu U3MEHEHUH arperaTHoro
coctosinus. TermiooO0MeH ¢ 3epHUCTHIMHU MaTepUaIaMHi U HACaIKaMHU.
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Baxneiime TermioBeie mpolecchl (HarpeBaHue, OXJIaKIeHUe, KOHJICHC AU U UCIIapEHHUE)
B XHMHMYECKOM TEXHOJOTMH. BrlmapuBanve (4YacTHBIM clIydald UCIApeHUs) KakK METOJI
KOHIICHTPUPOBAHHUS PACTBOPOB TBEPJABIX HENETy4YMX BemecTB. IlyTw WMHTEHCH(bUKAIIUN
IIPOLIECCOB TEINIOOOMEHA U MOBBIICHUS UX TEPMOJIUHAMHYCSCKON d(P(HEKTUBHOCTH.

OO011ast XxapakTepUCTHKA TEIIOOOMEHHBIX aIlapaToB. PekyrepaTuBHBIC, pereHepaTHBHBIC
1 CMECHUTEIIbHBIC TeTNTOOOMEHHBIC armaparhl.

OOme cBeaeHHsS O MacCOOOMEHHBIX IIpoleccax. MecTo maccomepeHoca B 0OIIeH
TEXHOJIOTHYCCKOU cxeMe. OCHOBHBIC NMPUHIMIIBI MAaCCOOOMEHHBIX IPOLIECCOB B CHUCTEMaX 2d3-
AHCUOKOCHIL, HCUOKOCHb-IHCUOKOCHIb, 2A3-MEEePO0e Melo U HCUOKOCHb-MEEPOoe meio.

PaBHOBecHBIC, KHHETHYECKHE W MEXaHHMYECKHE (AaKTOpbl B OPraHU3alMH IIPOIICCCOB
MexkpaszHoro MaccooOMeHa. MarepuanbHblii Oanmanc. PabGouwme muHum. JIBrKymmas cuiia
Maccolepeaayn.

OcHOBHBIE CHOCOOBI  Maccomepeaaun: MOJIeKyisipHas  auddy3us SmaBHeHm ®duxka),
KOHBEKTHBHBIN TiepeHoc. MoaudunupoBaHHbIe ypaBHEHHS Maccorepenadn. CHCTeMBl ¢ TBEpIOH
dazoii. TuddepenimanbHoe ypaBHEHHE KOHBEKTUBHOM MU Y3HH.

Ilomo6ue nporeccoB Maccorepenaun. Kpurepuu mogooust quddy3HoHHOro MaccoIepeHoca.
Cpennsisi  JBWKyIash CHJIA M METOAbl pacueTa MacCOOOMECHHBIX IPOICCCOB. AHAJIOrHUs
CTaIlMOHAPHBIX MAaCCOOOMEHHBIX ITPOIIECCOB C TEIUIOBBIMH.

Ao0copOuusa. dusnueckre ocHOBLI. PaBHOBECHE B CHCTEME 2a3-dicuoKkocmsb. MaTepuaabHbII
Y TEILIOBOM OallaHC aOCOPOIMOHHBIX MIPOIECCOB, UX KMHECTUUECKUE 3aKOHOMEPHOCTH.

ArmaparypHoe odopmiieHue aOCOpOLMOHHBIX MPOILIECCOB. MaTeMaTu4eckoe MOICITUPOBAHNE
HECTAI[MOHAPHBIX IIPOLIECCOB aJCOPOIMM B KOJOHKAX C HEIOIBIKHBIM CJIOEM copOeHTa. OrucaHue
BHYTpUIU((Y3HMOHHOIO pEXUMa copOLuu  (mecopOLy) BellecTBa B IOPUCTBIX IpaHyjax
ancopoeHra. [IpuHIMIIANBEHBIE cXeMbl aOcopOmuu. Kpurepuu IMOCTPOCHHS — ONTHUMAIbHBIX
COPOLIMOHHO-/IECOPOIMOHHBIX ITUKJIOB.

Ileperonka >xmakocted. OOImME CBEACHUS O MPOCTOM TIEPEroHKe (IUCTUUISAIANA) H
pekTU(dHKAIMU. XapaKTePUCTHKA JIBYX(a3HBIX CHUCTEM XUIKOCTh-miap. da3oBoe paBHOBecHE U
KJIaccu(uKaIs OMHAPHBIX CUCTEM.

AnmapaTtypHoe opopMIICHHE W MOACITUPOBAHUE IPOIECCOB Pa3BEICHUS KUIKUX CMEcei
METOJIOM pekTH(HKaruu. [yOuHa pasjaeieHus W MPOM3BOAUTEIBHOCTh PEKTH(MHUKAIIMOHHON
KoJIOHHBI. OCHOBHBIE HCTOYHUKHU SHEPro3aTpar Mpu peKTU(GUKAIIAN U ITyTH UX CHUKCHUS.

IIpomeccsl MeMOpanHoOro pasugencHus cmeceil BemiecTB. CyIIHOCTh M KUHETHUYECKHUE
OCOOCHHOCTH  MEMOpaHHOM  TEXHOJIOTMH. PaBHOBECHbIE M  KHHCTHYECKHE  (DaKTOPBHI,
onpeaeisonue 3p(GEeKTUBHOCTE MEMOPAHHOTO Pa3/IeICHHUS.

Hepapxudeckas CTpyKTypa COBPEMEHHBIX MEMOpPAaHHBIX MaTepHaioB. TeopeTmdeckas
MUHHMaJbHas padoTa pa3BeneHus. MeMOpaHHBIC amapaThl; MHOTOCTYIICHYATHIC KacKaJIbl
pa3eaUTENbHBIX MOTYJIEH.

MopaenupoBaHue XHMHKO-TEXHOJOTHYECKHUX IIPOIICCCOB. 3HAUCHHWE MW B3aUMOCBS3b
TEOPETUUYCCKUX U IKCIICPUMEHTAJIBbHBIX METOJ0B HCCleA0BaHusA. MOAeIMpOBaHUE KaK CPEIACTBO
COKpaIICHUSI CPOKOB TIEPeX0/1a OT JJA0OPATOPHBIX MCCICAOBAHUN K MPOSKTHBIM pa3paboTKaMm.

Teopuss 1momoOMsi KaK OCHOBA MOJCIMPOBAHUS XUMHKO-TEXHOJIOTMUECKHX IIPOLIECCOB U
peakTopoB. Buapl momoOus W kiaccupukammsg Moneiaed (CMMBOJIWYECKHE, pPCalIbHBIC H
MBICJICHHBIE).

Bugbl MopenupoBaHHMs B XUMHUYECKOW TexHoyioruu. QOONacTH MNPUMCHEHHUS H
OTPaHUYCHHMS UCIIOIb30BaHUS (PU3HUECKOT0 MOJICIUPOBaHN. MoIellb MEXaHUYCCKOTI0 TOT00HS.
Kpurepuii HeroToHa.

CyIHOCTh M OCHOBHBIE JTambl MAaTeMaTUYECKOTO MOICIUPOBAHUSI: IOCTPOCHHUE
MaTeMaTH4YeCKOH MOJENIH, CO3JaHHhe aJropuTMa, YCTAHOBJIICHHEC aJIeKBATHOCTH MOJICIH H
peaapbHOrO mpouecca. IlpeumyliiecTBa MaTEeMaTHYECKOrO MOJCIMPOBAHUS Ha 3JICKTPOHHO-
BBIYUCIIUTCIbHBIX MAIlIMHAX.

OO1me CBEICHUS O XHMHUCCKHMX peakTopax. Kiaccupukaimys peakTopoB M PEKHMOB HX
pabotel. TpeOoBaHMs, NPEIbSIBISCMBIC K XMMHUYECKUM peaKTopaM. YpaBHEHHUS MaTepHAIbHOIO
OaJraHca 1j1s1 3JIEMEHTapHOI0 00beMa IPOTOYHOI0 PEaKTopa.

IupponrHamMuyeckas 0OCTaHOBKa, OpPraHU3AaIllMOHHO-TEXHHYECKash CTPYKTYpa, YCJIOBHS
Term10o0MeHa, (a30BBIi COCTAaB PEAKIIMOHHOW CMECH M KOHCTPYKIIMOHHBIC OCOOCHHOCTH
XUMHUYECKUX PEaKTOPOB.

MaremMaTtr4eckoe MOJICIMPOBAHUE XHMHUYECKHX PEaKTOPOB W MPOTEKAIOIMMX B HHUX
XHMHYECKHUX IIPOIECCOB. XHMMHYCCKHE PEAKTOPhl C HACAIBHOM CTIPYKTYpOM IIOTOKAa B
HU30TEPMHUECKOM PEKHUME.

Peakropsr uaeanproro cmemenus (PUC) nepumoamueckoro (PUC-I1) u menpepsiBHOTO

(PUC-H) neiicTBus; uX MaTeMaTHYECKHE MOJACIH. XapaKTePUCTUUYECCKHE YpPaBHEHHUS
MIePUOIMYCCKUX U HETIPEPHIBHBIX PEAKTOPOB B CTAIIMOHAPHOM PEKHME.
Peakrops! naeansHoro BeitecHenus (PYIB). MaremaTnueckoe onucanue TpyO4aToro peakropa B
HeCTalMOHApHOM pexkuMe. IIpodui TUHESHHBIX CKOPOCTEH IIOTOKA B JaMHHAPHOM, Pa3BUTOM
TypOYJICHTHOM M TIOPIITHEBOM PEKHUMaX TCUCHHS KUIKOW PEaKIMOHHOW CMECH B IMPUTOYHBIX
TpyOUaThIX peaKkTopax.
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CpaBaenne 3>(p(EKTUBHOCTH PabOTHI IMPOTOYHBIX PEAKTOPOB HACAIBHOIO CMEIICHHUS U
HJCATBHOTO BhITeCHeHHS. DaKTOPhI, OrpaHUYUBAIOIINE MPUMEHEHHE aImapaToB, padOTAONIUX B
peKHME, OJIM3KOM K UICAIbHOMY BBITCCHCHHIO.

Kackam peaktopoB wuacalbHOTO CMEIICHUsA. MareMarndeckas MOJCHbh KacKaja.
AHamMTHYeCKHMEe U YHCICHHBIE METOABl pacuyeTa Kackajga. CEeKIMOHHBIE PEaKTOPhl C
MIEPEMEIITNBAHNEM.

XWMHUYECKHE PEAKTOPhl ¢ HEUACATBHOU CTPYKTYPOM THAPOAMHAMUYECKONW OOCTaHOBKH.
[Ipu4nHBI OTKJIOHEHUH OT UICATHHOCTH B MIPOTOYHBIX PEAKTOPAX.

Mogenu peakTopoB C HEHACATLHONW CTPYKTYpPOM IIOTOKOB pEaKIIMOHHOW CMECH.
OnHomnapameTpuieckue srtaeeyHas u 1upy3noHHAs MOICIIH.

HpOHE}BO}ICTBCHHbIG nmpouecchl

CTaTiyecKue M IPOTHO3HBIC JAHHBIE O CBHIPHEBOM M OJHEPreTHYECKOM OOCCIICUCHUU
COBPEMECHHBIX KPYIMHOMACIITAOHBIX XHMHUYCCKHX IPOM3BOACTB. CBEIACHHUS O MHPOBOM H
OTEUYECTBEHHOM ITPOM3BOACTBE BAKHEHINMX TPYNI XUMHUYCCKUX MPOAYKTOB B TOHHAKHOM H
CTOMMOCTHOM BBIPAKCHUHU.

OO01ue cBeleHHs 00 OCHOBHBIX MCTOYHHKAX ITPOMBIILICHHBIX OTXOJOB M BBIOPOCOB, HX
BO3/ICHCTBUH HA OKPYKAIOIIYIO Cpey. Y THIIM3AIUS OTXO/IOB | NepepaboTKa BTOPHYHOTO CHIPHSI.

MHOroBapuaHTHOCTh W CJIOXKHOCTh PCIICHHMS 3aJadyd CHHTE3a M  ONTHMH3AIUU
TEXHOJIOTHYECKOW CXEMBI COBPEMEHHOTO KPYIMHOTO XHUMHUYECKOTo Ipou3BojcTBa. [IpuHITUI
MHOTOCTaUHHOCTH XHMHYECKOHW TIepepaOOTKH HMCXOJHOTO ChIpbS B KOHEUYHBIC (IICJICBHIC)
MIPOIYKTHI.

OnTuMansHOE BapbHPOBAHHUE CIIOCOOOB BBOJA PEAreHTOB B PEAKIIMOHHYIO 30HY M BBIBOJIA
npoAaykToB u3 Hee. CTpyKTypHas OpraHH3alusi MpOILEeCcCOB TEIUIOOOMEHAa M BCHOMOTATEIbHBIX
MOTOKOB TETVIOHOCUTEJIEH B COBPEMEHHBIX TEXHOJIOTMUECKUX CHCTEMAX.

IlomcucTemMbl  KOHTpPOJISET W yOpaBJACHUS TEXHOJOTHYSCKHMMHU  Ipoleccamu. Bwubl
TEXHOJIOTUYECKOT0 aHAJIN3a HA XUMUYECKUX MPEANPUATUSIX.

IlepcriekTHBBI  MCIOJIB30BAHMS  CYIIEPKOMIIBIOTEPOB JUIS  aHali3a JUHAMHYECKOTO
MOBEJICHUSI MHOTOCTYIIEHYAThIX TEXHOJIOTHYSCKMX CHUCTEM M ONTHUMAJIBHOTO YIIPABJICHUS
JIEWCTBYIOIITUMH XUMHUYECKUMH ITPOU3BOICTBAMHU.

TexHomorust cepHoit KucaoThl. ChIpbeBas 0a3a CEPHOKHUCIOTHOW MPOMBIILICHHOCTH. Bub
cepocojiepKaliero Ceipbs. lcnosb30BaHMe OTXOASIIMX Ta30B I[BETHOM METaUyprud |
TEIUJIOBBIX JIEKTPOCTAHIIUM.

IleuHoe oTaeneHUE COBPEMEHHOTO CEPHOKHUCIOTHOTO 3aBOJAa. DU3HMKO-XMMUYECKHE
OCHOBBI O0KHTa cepocozepkaiero ceipbsi. O0mas xapakrepuctuka neueidr BX3, I10 u KC.
MarepualibHBIi 1 TETIJIOBOM OajaHC MEYHOTO OTACICHHS Il 00)KUTa KOJTYeJaHa.

Ounctka O0XKHMIOBOrO  Taza, (PH3UKO-XMMHUYCCKHE  OCHOBBI ~ MCXAHMYCCKOTO U
ANEKTPUYECKOTO METOJIOB OYMCTKH. OUHCTHOE OT/AEJICHHE COBPEMEHHON KOHTAKTHOM
CEPHOKHCIIOTHOM CHCTEMBI.

PaBHOBEeCHEIC M KHMHETHUYCCKHE 3aKOHOMEPHOCTH IiporieccoB okuciacHus 802 B 30; Ha
Katanu3aropax. CrcreMa JBOMHOIO KOHTAKTUPOBAHMS M JBOMHOM a0COpOLIUH.

Karanmmzaropsr okucienus 50O, B 50s:. BananueBas konraktHas Macca cepun BAB, CB/I, UK.
KoHTakTHBIE anmaparhbl ¢ BHyTPEHHHM M BHEITHUM TEITIOOOMEHOM.

DOHU3UKO-XUMHUYECKUE OCHOBBI a0COpOLMM CEpHOIO0 aHTUJpHAAa M3 Ta30BOH CMECH.
MoHOruaApaTHeId U OJISYMHBIH abcopOepbl. AOCOPOLMOHHOE OTIEICHHE CEPHOKHUCIOTHOIO
3aBoja.

KoHTakTHas, cXxeMa IPOM3BOJCTBA CEPHOM KHUCIOTHI KAk  CJIOXKHAs  XHMHMKO-
TexHoJIorn4YecKas cucrema. [lytn mHTeHCH(DUKAIMK CEPHOKUCIOTHOTO ITPOU3BOACTBA. TEXHUKO-
YKOHOMHUYECKHUE TTOKa3aTEeIIH.

IIpoGnema cBsizanHOro azora. KiroueBoe 3HAYEHHWE  TEXHOJOTMH  CBS3BIBAHUS
aTMOC(EPHOT0 a30Ta B PELICHUH IIPOAOBOILCTBEHHOTO BOIpOCa.

Crioco0nI IMOJIyYeHUsS a30TOBOJOPOAHON cMecH. CTpyKTypa COBPEMEHHOI'O IIPOM3BOJCTBA
aMMHaKka U3 TIPUPOJHOro Tra3a. ['mOKoe WCIOIb30BaHME TeTePOTCHHBIX KaTaJlnu3aTOpOB B
MHOTOCTYIIEHYaTOM cXeMe MPUTroToBaeHus u ouncTku ABC.

TepmonuHaMUYeCKHE HW KHHETHYECKHE OCOOCHHOCTH Tpollecca CHHTE3a aMMHuaka.
OcoOCHHOCTH ITUPKYJISIMOHHONM CXEMbl. YTHIM3alMS OTXOAAIUX Tra3oB. OlieHKa IOTEPh
9KCOPTUHU U KalUTaJIbHBIX 3aTpart.

DOU3NKO-XUMUYECKHE OCHOBBI M ammapaTypHoe O(OPMJICHHE IIPOIECCOB CEJICKTUBHOTO
OKHUCJICHHsI aMMuaka. [IpOMBIIIICHHBIE KaTalu3aTopbl. AJIbTEPHATUBHBIC BapHaHTHI IIPOIIECCOB
KOHBEPCHH aMMHaKa.

CTpyKTypa U OCOOCHHOCTH TEXHOJIOIMYECKOH CXEMbI IPOU3BOJICTBA pa30aBJICHHON a30THOM
KucoTeL. [IpombiimienHas peamm3anus cxeMbl MO->MO->HI'MOs. OcHOBBI KaTaJIMTHYCCKOT'O
00€3BPEIKUBAHUS OTXOJAIIMX Ta30B. I[IpUUMHBI HHM3KOH SKCIPreTHUeckord 3(P(HEKTUBHOCTH
IIPOU3BOJICTBA A30THOM KUCIIOTHI.
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IIpon3BOACTBO KOHIICHTPUPOBAHHON a30THOM KUCIOTHI. AHanu3 auarpamm coctosaus HoO-
HNOs u H,O-H2SO4-HNO:s. Tpsivoii (HUTPOOJICYMHBINM) METOJI IIPOU3BOJICTBA KOHIICHTPUPOBAHHOMN
a30THOM KUCJIOTHI.

DU3UKO-XMMUYECKHUE OCHOBBI M TEXHOJIOTMUECKAsl CXeMa IPOU3BOJICTBA HUTPATa aMMOHHUSI.
Hcnonp3oBanue  TeIUIOTHl  HeWTpanmsammu. lIpomsBoactBo  kapOamuma. [lepcrniekTuBbI
OMOTEXHOJIOTHMY B PEIICHUH IIPOOISMbI (PUKCAIIUH a30Ta.

IIpoussoacreo dochopa u docdopHoii KuCIOTHL. BBIOOp crocoda TEXHOJIOIMYECKOM
nepepadoTKu  (KUCJIOTHOTO, TEPMUYCCKOIO, THIPOTEPMHUYECKOro,  IUIA3MOXHMHUYECKOTO)
(dochaTHOr0O MHHEPAIBLHOT'O CHIPhSI.

OkcTpaknuoHHas QocdopHas KUCIOTa KaK OCHOBA IIPOM3BOJICTBA MHHEPAJbHBIX
ya00OpeHuil. DIEKTPOTEPMHYECKOE MOJydeHHuEe DdIeMeHTapHoro docdopa M TEPMHUECKOM
dochopHOIt KUCITOTHI.

OU3UKO-XMMUYECKHUE OCHOBBI PAa3JIOKCHHS HPUPOAHBIX (ocharoB cepHOH, a30THOH M
dochoproit kucimoramu. [lomuTepmudeckuii aHaim3 (Ga30BBIX PaBHOBECHM B pacTBOpax
MHOT'OKOMITOHCHTHBIX CHCTEM - OCHOBa BBIOOpA TCXHOJOIMYCCKHMX IapaMeTpOB Ipoliecca
KOMILJICKCHON TiepepaboTKu amaTtuTta. JleruapaTHblii, MOJUTHAPATHBIM W aHTHUJIPUTHBIN
CcrocoOBI Pa3I0KCHUS.

CoOBepIICHCTBOBAHUE aNMapaTypHOro OGOpMJICHUS KHCIOTHOI'O Pa3IoKCHHS MPUPOIHBIX
docdaroB: mepexoj OT KackaJa pPEaKTOpOB C IMEpeMEIIMBAaHUEM K JIAOMPUHTHOMY THITY
HEIIpepBIBHOro 3KcTpakTopa. CocTaB M KOHIICHTpanus ooOpasyromieiica (hocOopHOM KHUCIOTHI B
3aBHCHUMOCTH OT TEMIICPAaTypHOr0 peXHMa M CIIocoda pasiiosKeHHUs anaTuTa. bajganc mo ¢Topy B
MPOU3BOACTBE POCHOPHON KUCIIOTEI U yAOOPSHHMIA.

OcHOBHBIC HAMPaBIICHUS MPUMCEHEHUS SJICKTPOXUMHYCCKUX MPOU3BOACTB. IlepBruuHbIC
u BTOPUYHBIC XUMHUYECKHUE HCTOYHHUKH AJICKTPOIHEPTUH. [IpeumymecTBa
AJIEKTPOXUMHUUYECKUX IMPOU3BOJICTB MEPe/T XUMHUICCKUMHU.

TeopeTnueckre OCHOBBI JIEKTPOJIM3a BOJHBIX PACTBOPOB M PACIUIABICHHBIX cpea. Beixon
10 TOKY, KO3((PHUIHUEHT UCIIOJIE30BAHUS SHEPTHH U OalaHC HAIPSHKEHUIA.

DIIEKTPOXUMHUYECKOE TPOU3BOJICTBO XJIOpA M KayCTHUECKOW cojibl. OCHOBHBIC CTaJIUHU
mpolecca MPUTOTOBJICHUS W OYUCTKH pPaccolia. DJICKTPOJIM3 BOJHBIX PAacTBOPOB XJIOpHAA
HaTPHS.

Tumel MTPOMBINUICHHBIX AJICKTPOJUTHYSCKUX BaHH. OJEKTPOJIU3EPhl C TBEPABIM
CTAJILHBIM KaTOJ0M M (PUIBTpYIOMEH quadparMoi, peakTOPhl IS Pa3JIOKCHUS aMaJlblraMbl -
AJIEKTPOJU3EP C PTYTHBIM KaTOJIOM.

CpaBHUTENBHBIM aHAJIU3 TEIUIOBBIX IIOTOKOB W IIOTOKOB JHEPTHHM B Pa3JIUYHBIX
TEXHOJIOTHYECKHUX CXeMax IIPOM3BOJICTBA XJIOpA M €JKOT0 HATPHsSA. OKOJOTHYECKUE U
CaHUTAPHO-TUTUEHUYECKHUE  aCMEKThl  JJICKTPOXUMHYCCKUX U DIIEKTPOTCPMHUISCKHUX
MIPOU3BOJICTB.

DHepreTudeckrue mpoOJIEeMbl XHUMHUYECKOM TEXHOJOTMH. MHUpPOBBIC 3amachl TBEPIBIX,
JKUJIKUX M ra3000pa3HbIX BUAOB TOIUIMBA. J[MHAMHUKa pocTa MOTPEOJICHUS Pa3IMYHBIX BHIOB
SHEPTOHOCHTEIICH.

OOmas xapaktepuctuka HepTu (YIJIEBOJAOPOAHBIM COCTaB, COPTa, CBOMCTBA) U
HehTenpoaykToB  ((DpakUMOHHBIM  COCTaB, JAUIOHALIMOHHBIC CBOMCTBA, XHMMHYCCKas
CTaOUIABHOCTD U JIp.), HOATNOTOBKA HE(PTH K IIepepadboTKe.

[TepBuunble ((pu3nueckue) METOAbl Nepepadotrku HedTu. Ilpsmas meperonka HedTH.
CoctaB M XapakTepHCTHKA JUCTHIUIATOB. ATMOc(epHble H aTMoc(hep-HO-BaKyyMHbIC
YCTAaHOBKH ISl IPSIMOM TIeperoHKH. OUHUCTKA MPOJYKTOB MPSIMOM MEPETOHKH OT CEPHUCTHIX U
KHCJIOPOJIHBIX MMPUMECEH.

Bropuunblie ((pU3MKO-XUMHUUECKHE) METOJBI IepepadOTKH He(PTH U HEDTEIPOIAYKTOB.
TexHOMOTHYECKHI PEeKUM W MPHUHIUMIIHAJIbHAS CXeMa TePMHUUYECKOTO KPEKHHTa C BBICOKOM
peaKIMOHHON Kamepoi. AnmaparypHoe opopMileHHE IIpoliecca. XapakKTepUCTUKa OCH3UHOB
TEPMUYECKOTO KPEKUHTA.

I'1yOokue JecTpYKTHBHBIC NIPOLIECCHI paclaja YIJeBOJOPOJOB, IPOTEKAIOIIUe IpU
TEPMOKATATUTHICCKOM KpeKuHTe. KaTamuTHIeCcKU KPEKUHT - BaXKHCHMIINIT MHOTOTOHHAXKHBIM
TEXHOJIOTHYCCKHI MpOoIecC nepepadoTKU HePTAHBIX (pakiuii. TUIIBI KOHTAKTHBIX alapaToB.
CBoiicTBa OEH3MHOB TEPMOKATATUTHYECKOTO KPEKUHTA.

KoHTakTHBIC MacChl JJIs KaTaIUTHYECKOTO KPEKHWHTA. AJIFOMOCHIIMKATHBIC KaTaM3aTOPbI
(OT PUPOIHBIX TVIMH JI0 IEOJUTCOACPKAMMMNX CHHTEeTHYeCKHX). HoBbie MomuduimpoBaHHbIe U
YIIBTPACTAOMIIN3UPOBAHHHBIE MUKPOC(EPHBIE KaTAIU3aTOPBI.

OBOJIIOIUS  TEXHOJOTHMYECKOro O(GOPMIICHHS IIPOIecca KaTaIMTHYCCKOIO0 KPCKHHIA:
CTAI[MOHAPHBIM CJIOH KOHTAaKTHOM MacChl, IICEBIOCIKIKCHHBI MHUKPOC(HEPHBIA CJIOH U
JIBIDKYIITUICS CIIOW TPaHyJMPOBAaHHOTO Karainu3atopa. OCHOBHBIC TEXHOJOTHYCCKHE TTapaMeTPhI
COBPEMEHHBIX CXEM TEPMOKATaTUTHICCKOTO0 KPESKUHTA.

Ounctka u  crabmwmmsanus  HedprenpoaykrtoB. IllemouHasi, CepHOKHMCIOTHAs,
ancopOIMOHHAs W KaTaJuTHYeCKas OYMCTKAa. [ MAPOOYUCTKA M OYMCTKA Ha CEJICKTHUBHBIX
pactBoputensx. OxpaHa OKpyXKaromei cpelbl mpu HedrenepepaboTke.
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[IpombInieHHBINM OpraHudeckuid cuHTe3. OCHOBHBIC TPYIIIbI HCXOJHBIX BEIISCTB
(mapaduHOBEIE, OJie(UHBI, AlETHICH, apOMaTHYECKHE, OKHCh YTIJIepoJa U CHHTE3-Ta3),
HCTI0JIb3YEMBIX B OPTAaHUYECKOM CHHTE3E.

TumoBbie TPOIECCHI OOIBITOT0 OPraHUYECKOTO CUHTE3a: OKMCICHHE U BOCCTAHOBJICHHE,
TUJIPUPOBAHUE U JETUIPUPOBAHUE, THAPATAUS U JICTHAPATAIUS, THIPOIN3, aIKHIIUPOBAHUE,
KOHJICHCALMsI,  IOJUMEpH3amus,  dTepH(UKalMs,  HHUTPOBaHHE,  TaJOrCHHPOBAHHUE,
cyabpupoBanne U T.n. OTIHYUTEIbHBIE OCOOCHHOCTH IIPOLIECCOB IPOMBIIIICHHOTO
OpPraHu4YeCKOro CHHTE3a.

CUHTE3bI Ha OCHOBE OKHCH yriiepoaa u Bojgoponaa. Padorer Cabaree, OpioBa, dumepa
nu  Tpomma. CwuHTE3bl  ajdkaHOB (IO  CHHTETHYECKOTO  OCH3MHA),  aJKC-HOB,
KHCIOPOACOASPKAIINX COCAUHCHUIM.

CuHte3 MeTaHoaa. AHalorus (YHKIMOHAIBHBIX CXEM IIOJIYUYEHHS a30TOBO-IOPOIHOMN
cMmecu (I CHUHTE3a aMMHakKa) W CHHTe3-Taza (s IIoJydeHus MeTaHosa). DH3HMKO-
XHMHUYECKHE OCHOBHI mporecca. [IpumeHnnmMocTs ypaBHeHUs TeMKuHA I aHaIu3a CKOPOCTH
CHHTE3a METaHOoJIa.

Texnonornueckass U (HYHKIHMOHAIBHBIC CXEMBI CHHTE3a MeTaHOja. KOHCTPYyKTHBHBIC
OCOOCHHOCTH KOJIOHHBI CHHT€3a M KOHTAaKTHBIX CHCTEM. [EeXHHKO-dPKOHOMHYECKHE
MOKa3aTejIn arperata ¢ COBMEIIEHHON HAaCaAKOW KOJOHHBI.

HoBbie HampaBieHHs B pa3BUTHHM IPOU3BOJICTBA METAHOJA: YKPYITHEHHE MOIITHOCTH
eIMHUYHOTO 00OpyIOBaHHUs, OCCKOHBEPCHOHHAs IepepaboTKa CUHTE3-Ta3a, COBMEIICHHUE
CHHTE3a METaHOJa C IPOM3BOJACTBOM JIPYTrux OpOAYyKTOB. OXpaHa OKpy’Kallled Cpeanl B
MPOU3BOACTBE METAHOJIA.

IMugparanms sTuieHa (CEpPHOKHMCIOTHAs W NpsMas KaTaJuTHYCCKas) - OCHOBHOM
MPOMBIIUICHHBI  CIOCOO MPOW3BOJACTBA dTaHoja. DOU3MKO-XMMHUYECKHE OCHOBBI U
TEXHOJIOTHYCCKHUE CXEMBI IPOLECCOB. TEeXHMKO-25KOHOMUYECKHE ITOKA3aTeM O0CHX CXEM
MOJTYYCHHUS dTUIIOBOTO CITUPTA.

[Tpou3BoaCcTBO BBHICOKOMOJICKYJIApHBIX coeauHenuii (BMC). CeippeBas 0a3za, cocraB u
ocHoBHBIC cBoiictBa BMC. IlonuMepH3anuoHHBIC M IOJUKOHJCHCAIMOHHBIC ITOJIUMEPBI, UX
0co0eHHOCTH. TepMOIIaCTUIHBIC M TEPMOPEAKTUBHBIE TTOJIMMEPHI.

[Ipomeiniennoe nomydenue monmdTuiIeHOB (I19) mHuskon (ITOHII) u Beicokoit (ITDBIT)
I0THOCTH. OCOOEHHOCTH TEXHOJOTHYECKOM CXEMbl PaJMKAIbLHON MOJUMEPH3alUN ATHIICHA
IIPU Pa3IMYHBIX JABJICHHUIX B ra30oBoi ¢aze Ha okcuaubiX u Llurie-pa-Harra karamuszaTopax B
anmaparax ¢ ICeBIOCKMIKCHHBIM CIIOEM.

XuMuueckas MoAU(DUKAIMSA KaK METOJ IIPOMBIIIICHHOI'O MOJYYECHUS HMOJIUITHIICHOB C
HOBBIMH SKCIUIyaTallMOHHBIMUA CBOMCTBaMH. XJIOPUPOBAHHBIM M XJIOP-CYJIb(ODUPOBAHHBIN
MOJUATUIICHBI. TexHoaorus mepepaboTku B obaacTu npuMeHeHus 119 u usaenauit U3 Hero.
DKOJIOTHYECKHUE aCIIEKThI IIPOU3BOJACTBA U ITePEPaOOTKH MOJUITUIICHOB

KO.]I.]IOKBI/IyMBI H TEeCTOBbIC 3aJaHUA

Tematuka Cpokn mnpoBeaeHust
KOJIJIOKBHYMOB (Coznacno kanewnoapromy niamy
npoeedeHuss KOHMPOJIbHBIX U
mMecmoewvlx 3a0aHuu 0eKaHamad.)

OO01mme BONPOCHl XMMUYECKOH TEXHOJIOTHH 1
I'MAPOMEXAHUYECKHUE MNPOLECCHI

TEIIJIOBBIE ITPOLECCBI.
MACCOOBMEHHBIE NTPOLECCHI

XUMUYECKUE PEAKTOPDI. IT, 1T

TexHoJI0rHsl CEPHOI KHCJIOTHI

TexHo10rNs NPOU3BOACTBO a30THOM KHCJIOTHI
TexHoJIOTMSl NPOU3BOACTBO MHHEPAJbHBIX III, 11
ya100peHui

KOHTpOJIb 3HAHUM € MCI0JIb30BAHHEM TECTOBBIX 3aJaHUH

| TemaTuka | Cpoku TnpoBeIeHust
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TeCTOBBIX 3aJaHuIi (Coznacno kanenoapuomy niamny
npoeedeHuss KOHMpPOJIbHLIX U
mecmoeulx 3a0anuu 0eKanamd,
mecmol UMeeromces 6 DanKe
oannvix UBI] KBI'Y)

O01me BONPOCHl XUMUYECKON TEXHOJIOTUHN
IT'MAPOMEXAHUYECKHUE MPOLECCHI
TEINJIOBBIE ITPOLECCHI.
MACCOOBMEHHBIE ITPOLECCHI
XUMHNYECKHUE PEAKTOPBI.

TexHo10rus CepHOM KHCJIOTHI

TexHoJ10rus MPOU3BOACTBO A30THOMH KHCJIOTHI
TexHosoruss NPOM3BOJACTBO MHMHEPAJIbHBIX
ya00penuii

IIpombllL/IEeHHBIN OPraHUYeCKHl CHHTE3
CuHTe3 MeTaHoJIA.

I'maparanus 3TuijieHa

MeTtoauyeckue peKoOMeHAAlNH /sl penogaBaTeis

Jlexuuss — TrjaBHOE 3BEHO JUIAKTUYECKOro LMKiIa oOydenus. EE wnenp 3aknmaaxa
dbyHIaMeHTa AJs MOCIEAYIONIEro YCBOCHHSI CTYJCHTaMH MaTepHralla METOJIOM CaMOCTOSITENIbHOM
pabotsl. ComeprkaHue JeKIUil T0JKHO OTBEYaTh CIECAYIOIIMM TUAAKTHUYECKUM TPeOOBaHUSIM:
N3noxxeHnne matepuana oT MPOCTOTo K CI0KHOMY, OT U3BECTHOI'O K HEU3BECTHOMY;

JIoru4HOCTH, YETKOCTD U SICHOCTD B U3JIOKEHUU MaTepuaa;

Bo3MoxHOCTE MPOOJIIEMHOTO U3TOXKEHUS, AUCKYCCHH, JAMajora ¢ IeNbl0 aKTUBU3ALUU
JESITEIbHOCTH CTY/ICHTOB;

Ornopa CMBICIIOBOM YaCTH JIEKIIMU HA TIOJUTMHHBIE (PAKThI, IBJICHHUS;

Tecnass CBsI3p HM3JIaraeéMoro MaTepuajla H BBIBOJOB C Oynymeidl mpodeccHoHambHON
JIESITENIbHOCTBIO CTYEHTOB.

[IpenogaBaTenp YMTAIOMINI JIEKIIMOHHBIE KYPChI JOKEH UCIIOJIB30BaTh CYILIECTBYIOIINE
B [I€/IarOTUYECKON HAyKe BapUAHTHI JICKIIMH U HAXOUTh HX MECTO B CTPYKType mpolecca
00y4YeHUs yUYUTHIBAasl TUAAKTHUECKHUE U BOCIIUTATEIbHBIE BO3ZMOKHOCTH.

[Tpu yTeHnn NeKIMi BaXKHO TOMHUTD, YTO OCHOBHAS HH(OpMAIUs nepeaacres yepes
MHTOHALMIO. YUUTHIBAaTh, YTO NEPBBIN KPU3UC BHUMAHUS CTYACHTOB HacTymnaeT Ha 15-20
MUHYTax, BTopoi — Ha 30-35 munyTax. JIEKTOp 10JIKEH UCXOUTh U3 TOTO, YTO BOCIIPUSATUE
JIGKIII/Iﬁ CTYACHTAMU MJIAIIKUX U CTAPIINUX KYPCOB OTJIMYAIOTCS IO TOTOBHOCTHU U YMCHHUIO.

[ToaToMy, OTIIMYHE OT JIEKIUH (TPaIUIIMOHHON ), OCYIIECTBIISIONICH 00yUYeHUEe Ha YPOBHE O0IIEH
OpPUEHTUPOBKM B TPEAMETE M METOIOJOIMH HM3y4aeMOW HaykKu M OOecleyMBAIOLIEH yCBOEHHE
Marepuaia B Jy4llIeM CIy4dae yepe3 €ro BOCHPOU3BEACHHE, JTa0OpaTOPHBIN MPAKTHKYM, KaK U
caMmocCTosATeNbHas paboTa, 00eCTIeYBAIOT YCBOCHHUE Ha O0/1ee 8bICOKOM YPOBHE.

Jpyroe cyiecTBEHHOE OTIMYHE NPAKTUYECKUX 3aHATUH OT JEKIMOHHBIX 3aKII0YaeTCsl B
npeoOIajaHuu cOOCMBEHHOU aKMUBHOU U NO3HABAMENbHOU 0esAMeNbHOCMU Y4aujuxcs, KoTopas
B MEHbILIEH CTETIEHU HANpPaBIISIETCS IIPEI01aBaATENEM.
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JlaGopaTopHble 3aHSATHS B BBICIICH MIKOJE MpeAHA3HAYEeHbI Ui YIriyOJeHHOrO H3yudeHUs
TEOPETUYECKUX  BOMPOCOB  HU3y4aeMOHl  TUCIHMIUIMHBI M  OBJIAJACHHUS  COBPEMEHHBIMU
AKCIIEPUMEHTAIIBHBIMA METOJIaMU HAyKH. OKCIEPUMEHT B BBICHICH IIIKOJE OTIMYACTCS OT
71a00paTOPHOTO MPAKTUKYMa B BBICILIEH IIKOJIE 3HAUUTEIBHBIM CONUNCEHUEM MEMOO08 00YUEeHUs C
Memooamu u3yyaemou HayKu.

3amaua 7a00paTOpPHOTO MPAKTUKyMa HE OrpaHUYMBACTCA TEM, 4YTOOBl Pa3bACHUTH
coJiepKaHUe MPOTrPaMMHOTO MaTepuaia, KOTOpPOe JIOJKHBI YCBOUTH CTYAEHTHI, IPHOOpPETECHUE
CHUCTEMBbI 3HAHUU JOJDKHO COMPOBOXKIATHCS YMCTBEHHBIM Pa3BUTHEM OOydaromuxcs. JTo, Kak
W3BECTHO, JIBE€ CTOPOHBI €MHOT0 Y4eOHOTO MPOoLecca: YMCTBEHHOE Pa3BUTHE OCYIIECTBISETCS B
MPOIECCe aKTUBHOM pabOTHI MBICIIH HAJl MAaTEPHAIOM, TOCTaBIsEMbIM COJIEP)KAHUEM MIPEIMETa;
YCHENIHOE MPUOOpPETEHHE HOBBIX 3HAHMK BO MHOTOM 3aBHUCUT OT JIOCTUTHYTOTO YpPOBHS
pasButus. llosTromy B 3amady mpenogaBaTesisi BXOAUT TaKOE U3JIOKEHUE, KOTOPOE BOBJICKATIO OBl
00y4JarIKUXCs B YMCTBCHHYIO MepepaboTKy cooOImaeMoro maTepualia, pa3BHBAJIO Obl y HHUX
yMeHUE HaOMoAaTh SBJICHUS W JeNlaTh BBIBOJBI, CpPaBHUBAaTh W 00001IaTh, MPOU3BOJIUTH
ofepalvy aHaaru3a U CUHTE3a, OCYIIECTBIISTh MHIYKTUBHBIE U JIETyKTUBHBIC, YMO3AKITIOUCHHS U T.
1.
JlaGoparopHble 3aHATUS JOHKHBI OBITH OCHAIIEHBI COOTBETCTBYIOUIMM O0OPYIOBAaHUEM,
npudopaMu, XUMUYECKON MOCYI0N U PeaKTHBAMH.

Ha naGopaTopHBIX 3aHATHSAX CTYJIECHTOB HEOOXOAMMO HAYYHTh: MPABHIBLHO
WCIIOJIb30BAaTh XUMHUYECKYIO TOCYAY, YMETh OMHUCHIBATh HAOJIOJAEMBIE OIBITHI, COCTABISATH
TaOJUIBI, CTPOUTH TPadUKU, HAXOJAUTh IpaUUECKN Pa3IMYHBIC MAPAMETPBI U JCIIATh BBIBOJIBI.
Kpatkas ctpykTypa 1abOpaTOpHBIX 3aHATUN ClEAyIoIas: NMepeKIndyKa 2 MHUH. YCTHBIH OIpoC
10-15 mun. Bemonnenue skcnepumenta 40-45 muH. Pacuérel rpaduku BeIBOABI 20-25 MUH.
3amuTa pabotel 10-15 MuH. B 3aBUCHMMOCTH OT UIMTENBHOCTH OJKCIEPUMEHTa CTPYKTypa
3aHSTUNA MOKET ObITh HHON

HeoOxonumo pa3BuBaTh pa3inuyuHble (OPMBI CAMOCTOSTEIBHOW pabOThl CTYICHTOB H
MOCTOSTHHO 00y4aTh WX METOJaM TakoWl paboThl. 3ajaHue Ha CaMOCTOATENbHYI0 padoTy
CTYJICHTHI JOJKHBI TIOJy4aTh B Hayaje CEMECTpPa, ONPEACIUB CPOKH UX BBITIOJHEHHUS M CHAYU.
OCHOBHOH METO]I TIPOBEJACHUE CaMOCTOSITEIHLHOM pabOThI CTYJEHTA 3aKJIYaTcsi B paborte ¢
TEKCTOM CIICLUATBHON JINTEPATyphl — YydYeOHHKAMH, OpOIIIOpaMH, CHEIHAIA3HPOBAHHBIMU
xKypHaiamu. DopMaMu OpraHuM3alMM KOHTPOJIA HaJ CaMOCTOSTENbHOM paboToi cTyaeHTa
OCYIIECTBIISIETCSI C IMOMOIIBIO KOJUTIOKBUYMA, TECTUPOBAHUS.

B Hauane cemecTpa CTYIEHTHl JAOJKHBI IOJIYYUTh TEMATUYECKHUE IUIAHBI JIEKIUH,
7a00paTOPHBIX  3aHATHM W KOHTPOJIMPYEMOH  CaMOCTOSITENIbHOM  paboTel. B miane
71a00paTOPHOTO 3aHATUS UMEIOTCS BOIPOCHI, BHIHOCUMBIE Ha Ka)KJ10€ JJaOOPAaTOPHOE 3aHATUE AJIs
BBITIOJTHCHHSI AKCIIEPUMEHTAILHOW YacTH W TIPOBEACHHS ONpOca C yKa3aHWEM HEOOXOAMMOU
JUTEepaTyphl. B IIaHe KOHTPOIMPYEMOH CaMOCTOSATEIBHOW padOThI CTYJCHTOB YKAa3bIBAIOTCS
BOTIPOCHI, BHIHOCUMbBIC Ha KOHTPOJIb, HEOOXO0IMMast JIUTepaTypa JUIsl BBIMIOJIHCHUS dTOW paboThI U
natel npoBeneHuss KCPC.

Metoauyeckue ykasaHus JAJ1sl CTY/I€HTOB.
CTyneHT NOJDKEH UMETh JIEKIIMOHHYIO TeTpajb, TETPadb JJis JJAOOPaTOPHBIX 3aHATUH U
TETpajb JJIsl CAMOCTOSITENIbHOM pabOThI 110 TaHHOW JUCIUIIMHE.

31



CryneHT mocemiaer JEeKIMH U 3allMChIBAET OCHOBHBIC TOHSTHS, 3aKOHBI, (OPMYJIBL,
ypaBHEHUS PEaKIHil U JPYTyI0 HE0OX0IUMYI0 HHPOPMAIIHIO.

Ha naGopartopHbIx 3aHSATHUSAX CTYACHT y4acTBYeT B MPOBEJICHUU OIBITOB, KOTOPHIE
NPEyCMOTPEHBI TUIAHOM JIA0OPAaTOPHBIX 3aHATHH. B j1abopaTopHON TEeTpaju OIMKCHIBAIOTCS
pPE3YJIBTATHI OIBITOB: JIENAIOTCS IMOAPOOHBIC PAacu€Thl, TpadUKH, 3AMUCHIBAIOTCS YPaBHCHHUS
peakuii u“ BBIBOABI. B KOHIIE 3aHATHS CTYACHT [IOJDKEH TI0Ka3aTh IPEroJIaBaTelio
71a00paTOpHYIO TETPaAb C pe3yJbTaTaMH SKCIIEPUMEHTA U 3alIUTUTH paboTy.

B 3aBrcuMOCTH OT XOAa SKCIIEPUMEHTAIbHONU PabOThl, CTYACHTHI BHaYalle WIA B KOHIIE
7a00paTOpPHOTO  3aHATUS  ONpAIIMBAIOTCA  (TEKYIIUH KOHTPOJb). Tekymuid KOHTPOJIb
OCYIIECTBIISIETCS. TI0 BOMPOCAM, BHIHOCUMBIM Ha JabopaTopHoe 3aHsATHE (IUIaH J1a00paTOPHBIX
3aHATHR).

JIist  BBITIOTHEHHUSI CaMOCTOATENbHONM paldOThl TMOJ PYKOBOJCTBOM IPEIOAaBATENs
CTYJICHTBI OTBEUAIOT HAa BONPOCHI W TONYYAlOT HEOOXOAMMYIO KOHCYJBTAIUIO TI0
MHTEPECYIOIINM HX BOITPOCAM.

Ha xadenpe nocraTouyHoe KOJIMYECTBO METOAMYECKUX W3AAHUNA U1 MOATOTOBKU
CTYJCHTOB K TJaOOPATOPHBIM 3aHSATHUSIM, TECTUPOBAHUIO, PYOSKHOMY KOHTPOJIIO U K3aMEHY.
Memoouueckue pekomenoayuu npu padome HA0 KOHCHEKMOM 60 6peMs NPOBeOeHUs JIeKYUU

B npotiecce NEKIIMOHHBIX 3aHATUHN 11€1€c000pa3HO KOHCIIEKTUPOBATh YUeOHBIM MaTepHall.
Jlis 9TOrO HWCHONB3YIOTCA OOIIMe M YTBEpAMBIIMECS B TNPAKTUKE MpaBHIa, W IMPUEMbI
KOHCIIEKTHUPOBAHMS JICKITHI:

KoncnektupoBanue JieKUuid BEAETCA B CHELHMAIBHO OTBEACHHOW IJIsi 3TOr0 TETPAH,
KOKIBIM JUCT KOTOPOM JOJKEH WMETh II0Js, Ha KOTOPBIX JEJNAIOTCS TIOMETKH U3
PEKOMEHJI0OBAaHHOM JIUTEPATyphl, AOIMOJHSIOIIME Marepuan MNpPOCIYLIAaHHOM JIEKLIUH, a TaKke
MOTYEPKHUBAIOIINE OCOOYIO BAXKHOCTH T€X HIIM UHBIX TEOPETUYECKUX MOJIOKESHUH.

[lenecooOpa3Ho 3amUChIBaTh TEMY U IUJIaH JICKIHM, pEKOMEHAYEMYIO JIUTEPATYPy K TEME.
3anucu paszieNoB JIEKIIUU JIOJKHBI UMETh 3arojOBKH, IOJ3aroJjOBKU, KpacHble CTpOKu. Jlis
BBIJICJICHUSI Pa3JI€JIOB, BbIBOJOB, ONPEACICHHNI, OCHOBHBIX U MOYXHO HMCIIOJIb30BATh LIBETHBIC
KapaHaamu u (GpromMacTepsl.

HasBanHbIE B JICKIIUU CCHUIKM HA TIEPBOMCTOYHUKU HAJO MIOMETHTH HA MOJISIX, YTOOBI TIPH
CaMOCTOSITeNIbHOW paboTe HAaWTH W BOHCATh HMX. B KOHCHEKTE OCIOBHO 3alMCBIBAIOTCS
OTpe/eICHUsl MOHATHM, KAaTeropuil U 3aKOHOB. OCTaJbHOE JOJKHO OBITh 3allMCaHO CBOUMH
CJIOBaMH.

Kaxnomy crygenty HeoOxonuMo BbIpabOTaTh U UCHOJIB30BaTh  JIOMYCTUMBIE
COKpallleHHs] HanOoJiee paclpOCTPAHEHHBIX TEPMUHOB U MOHSATHH.

Memoouueckue pekomenoayuu no nOO20mMoBKe K NPAKMUYECKUM 3AHAMUAM

[IpakTuueckue (ceMUHApPCKUE) 3aHATHUS — COCTAaBHAas dYacTh Y4eOHOro mpolecca,
rpynmnoBas opma 3aHATUH TpPH AKTHBHOM YYacTUU CTYJIEHTOB. I[IpakTWdeckue 3aHsATHs
CIOCOOCTBYIOT YIUIyOJICHHOMY HM3YUYEHUIO HaWOOJiee CIOXKHBIX MPOOJIeM HAyKH M CITyKar
OCHOBHOH (OopMOIl MOJBEAECHUSI UTOIOB CAMOCTOSTEIbHOW paboThl oOyuwaroumxcs. Llenbio
NPAKTHYECKUX 3aHATHHA SBISETCS YriyOJeHWEe W 3aKpeIuieHHe TEOPEeTUYCCKUX 3HAHWH,
MOJyYEHHBIX 00yUYalOIIMMUCS HA JIEKIUSIX U B MPOIIECCEe CAMOCTOSATEIBHOTO U3YUeHHs YIeOHOTO
MaTepuana, a, clieoBaTeIbHO, (GOPMUPOBAHUE Yy HUX OMPEICTCHHBIX YMEHUH U HABBIKOB.

B Xxome moAroToBKM K CEMHHAPCKOMY 3aHSITHIO HEOOXOAMMO MPOYUTATh KOHCIIEKT
JIEKIIMHA, W3YYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMUTHCA C JOMOJHUTEIHHOM JUTEPaTypoi,
BBITIOJIHUTh  BBIJJAHHBIC TpErojaBaTeseM MpakThdeckue 3amanus. Ilpu sTomM  yuecTthb
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pPEeKOMEHJaLUK MpenoaaBaTenss u TpeOoBaHUS mporpaMmsel. JlopaGaThiBaTh CBOH KOHCIIEKT
JIeKLUY, Jeas B HEM COOTBETCTBYIOIINE 3aMIUCH U3 JINTEPATYPHI.

XKenaTenbHO TP MOATOTOBKE K TNPAKTUYECKUM 3aHATHAM 10  JTUCIMILIMHE
OJTHOBPEMEHHO HCIOIb30BATh HECKOIBKO NCTOYHUKOB, PACKPBIBAIOIINX 33 JaHHBIC BOIPOCHI.

Ha mnpaktudeckux 3aHATHSAX OOydYarolmIyecs ydaTcsi TPAaMOTHO H3Jaratb IMpOOJIEMBl,
CBOOO/THO BBICKA3bIBATh CBOM MBICIH H CY>KACHUS, pACCMAaTPUBAIOT CUTYAIlUH, CIIOCOOCTBYIOIINE
Pa3BUTHIO MPO(ECCHOHAIBHON KOMITeTeHTHOCTH. ClieyeT MMeTh B BUAY, YTO HMOATOTOBKA K
NPaKTHYECKOMY 3aHSATHIO 3aBUCHT OT (OpMBI, MecTa IPOBEACHHS CeMUHapa, KOHKPETHBIX
3a7aHui ¥ OpyYeHHd. DTO MOXKET ObITh HAITMCAHUE JIOKJIaa, 3cce, pedepara (¢ Mocie yomum
uX 00CyXJIeHHUEM), KOJUIOKBHYM.

Memoouueckue pekomeHOaUUU NO OP2AHUZAYUU CAMOCHOAMENbHOU PAdOmbl

CamocrositenbHas padora (mo B.W. Jlamio «camMoCTOATENbHBIN — YeIOBEK, MMEIOIINI
CBOM TBEpIbIe YOCIKIACHUS) OCYIIECTBIISICTCS MPH BeeX (hopMax oOydeHHsI: OUHOU U 320YHOM.

CamocrosrenbHas pabora oOydaromuxcs - CIOCOO0 aKTMBHOTO, LIEJIEHAIPABICHHOTO
npuoOpeTeHus CTYACHTOM HOBBIX Ul HErO 3HAHUHM U yMEHUH 0e3 HEemOoCPEeICTBEHHOI0 y4acTus
B 3TOM IIpoliecca npernojaaBateneil. IIoBblieHre poiau caMOCTOSATEIbHON paboThl 00yYarOIUXCs
IpU MPOBEJICHUM PA3JIMYHBIX BUI0B YUEOHBIX 3aHATUH MpeaIoaraer:

—  ONTUMU3ALMI0O METOJOB OO0y4YeHHs, BHEIPEHHE B YYEOHbI Ipolecc HOBBIX
TEXHOJIOTUIM 00yuyeHMsI, OBBIIIAOIINX TPOU3BOAUTEIILHOCTE TPy/a IMperoiaBaTesis, akTUBHOE
UCII0JIb30BaHUE MH(POPMALMOHHBIX TEXHOJIOTHH, MO3BOJIAIONIMX 00ydJaroleMycsi B yA00Hoe s
HEro BpeMsi OCBaMBaTh y4eOHBIN MaTepHa;

—  LIMPOKOE BHEJPEHUE KOMITBIOTEPU3UPOBAHHOIO TECTUPOBAHMUS;

—  COBEpIICHCTBOBAHUE METOJMKH IPOBEJACHUS PAKTUK U HAyYHO-HCCIIEI0BATEIbCKON
paboThl 00yyarolMXcsl, MOCKOJIbKY MMEHHO 3TH BHJbl yueOHOW paboThl B IEPBYIO Ouepellb
TOTOBAT O0YYAIOIIUXCS K CAMOCTOATEIbHOMY BBIIIOJIHEHUIO IPOGECCUOHATIBHBIX 33/1a4;

—  MOJEpHM3AIMI0 CUCTEMBI KYpPCOBOI'O M JUIUIOMHOTO IPOEKTUPOBAHUS, KOTOpAs
JIOJKHA MOBBIIIATH POJIb CTYJIEHTa B OA00pe MaTepuaa, OMCKe MyTel peleHus 3aau.

CamocrosarenbHass paboTa NPUBOAUT CTYJEHTAa K IIOJYYCHMIO HOBOIO 3HAHUS,
YOOPSJOYCHUIO M YIUIyOJeHHWI0O  MMEIOUIMXCSl  3HAaHWM, (QOpPMUPOBAaHMIO y  HEro
npogeccuoHaIbHbIX HABBIKOB M yMeHUN. CaMOCTOsATeNIbHAs pab0Ta BBIMOIHAET P PyHKIUI:

—  pa3BUBAIOLIYIO;

—  nH(pOPMAIMOHHO-00YYaOIIYI0;

—  OPUEHTHPYIOLIYIO U CTUMYJHUPYIOILYIO;

—  BOCHMTBIBAIOILYO;

—  HCCIIEZ0BATEIBbCKYIO.

B pamMkax Kypca BBITOIHSAIOTCS CIIEAYIOMINAE BUIbI CAMOCTOSITEIbHOM paboThI:

1. TlpopabGotka ydeOHOro Marepwana (IO KOHCIIEKTaM, Yy4YeOHOW W HAyIHOU
JUTEepaType);

2. BbinonaHeHue pa3HOYPOBHEBBIX 3a/1a4 U 33/1aHUM;

3. Pabota ¢ Tectamu 1 BOpocamMu JUIsl CAMOIIPOBEPKH;

4. BBINOJIHEHUE UTOTOBOW KOHTPOJIBHON PaOOTEHI.

CryneHTaM peKOMEHyeTcsl C caMOro Hayajla OCBOEHUs Kypca paboTaTh ¢ JUTepaTypo u
npeiaraéMbIMU 33/IaHUSIMH B (hOpME TTOATOTOBKH K OUEPETHOMY ayIUTOpHOMY 3aHsATHIO. [Ipn
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9TOM aKTyaJIU3UPYIOTCS UMEIOIIMeCs] 3HaHMs, a TakKe co3Jaercss 0aza A yCBOEHHUS HOBOTO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPbIE CTYACHT IOJIy4aeT B Ay IMTOPUH.

H€O6XOI[I/IMO OTMCTUTL, YTO HCKOTOPLIC 3aJaHusd IJId CaMOCTOSITEIIFHOM pa6OTI)I 10
KypCy UMEIOT ompeneneHnyo cnenuduky. [Ipuy ocBoeHHH Kypca CTyJIEHT MOXET MOJIb30BaThCs
OuONMMOTEKON By3a, KOTOpask B IOJIHOW Mepe oOecledeHa COOTBETCTBYIOIICH JHTEPaTypOi.
3Ha‘-II/IT€JII)HYIO InmomMoupb B IMOAIOTOBKE K OUCPCAHOMY 3aHATHUIO MOKCT OKa3aTb I/IMGIOIIII/II;'ICSI B
y4eOHO-METOIMYECKOM KOMITJIEKCE KPATKUN KOHCHIEKT JIeKuid. OH ke MOKET UCIOJIb30BaThCA U
JUISL 3aKPETICHUS MOTYYeHHOTO B ayuTopun matepuana. CaMmocTosdTesabHas padoTa CTyJCHTOB
NpeIyCMOTPEHa Yy4YeOHBIM IUIAHOM M BBIMOJHSETCS B 00s3aTeNbHOM MOpSIKE. 3a/laHus
MPEIOAKEHBI TI0 KaXJI0H M3y4yaeMoi TeMe U MOTYT TOTOBUTHCSI MHIAMBUAYATbHO WK B TPYIIIIE.
[To HEOOXOAMMOCTH CTYAEHT MOXKET oOpamiarbcsi 3a KOHCYJbTAIlMed K MpernoaaBaTelio.
BrimonHenue 3a1aHuii KOHTPOJIUPYETCS M OLICHUBACTCSI IIPETIO/IaBaTEIIEM.

Jlisi  yCTIEHTHOTO CaMOCTOSATENBHOTO M3YYSHHsS MarepHuaja CeroJHS HCIOIb3YIOTCS
pa3IUYHbBIC CpeICcTBa OOYYCHHS, CPEeIU KOTOPBIX 0CO00E€ MECTO 3aHMUMAIOT HMH(DOpPMAIIMOHHBIC
TEXHOJIOTHMH PAa3HOTO YPOBHS M HANpPaBICHHOCTHU: 3JEKTPOHHBbIC YYEOHUKH M KypChI JICKIIHA,
0a3pl TECTOBBIX 33/IaHUN W 3a7a4. DJIEKTPOHHBIN y4eOHUK MpEACTaBIIAeT cOOON MpPOrpaMMHOE
CPEICTBO, MO3BOJISIONIEE MPEACTABUTD ISl U3YUYCHUS TEOPETUUYECKUIl MaTepuai, OpraHu30BaTh
anpoOupoBaHUe, TPEHAXK U CAMOCTOATEIBHYIO TBOPUECKYIO pabOTy, IOMOTaoIIee CTYJACHTaM U
MPEroAaBaTeNio OLEHUTh YPOBEHb 3HAHUW B OMpEAENIEHHOW TeMaTHKe, a TaKXkKe cojepkallee
HEOOXOJUMYIO CIPAaBOYHYIO WH(POPMAIUIO. DIIEKTPOHHBIN yU4eOHHK MOXXET HHTCTPHPOBATH B
ce0e BO3MOXXHOCTH PA3JIMYHBIX IEAArOTHUYECKUX MPOTPAMMHBIX CPEICTB: OOYYaOLINX
pOrpaMM, CIIPaBOYHHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIIUX MPOTPAMM.

Jlig ycrenmHoi opraHu3alfi CaMOCTOSTEIbHONH paboThl BCE aKTMBHEE MPUMEHSIOTCS
pa3HooOpa3Hble 00pa3oBaTelbHbIE pecypchl B ceTu MHTepHET: cucTeMbl TECTUPOBAHUS IO
pa3IMyYHBIM O00JACTSIM, BHUPTyallbHbIE JIEKIWHU, JA0OpaTOpPUH, IPH STOM IOJIH30BATEIIO
JOCTaTOYHO MMETh KOMITBIOTEp W MOJKItoueHue K MHTepHeTy s TOro, 4ToObl CBS3aThbCS C
nperojaBaTesieM, pellaTh BRIYUCIUTEIbHBIC 33/1a4U U TIOoNy4yaTh 3HaHus. Mcnons3oBanue cereit
YCUJIMBAET POJIb CAMOCTOSITENBHONH pabOTHl CTyAEHTa W TO3BOJIACT KapIAHHAJIBHBIM 00pa3oM
HN3MCHHUTBH MCTOAUKY NPCIIOJaBaHU.

CTyneHT MOXeT MOoJy4aTh BCE 3aJaHHs M METOJIMYECKHE YKazaHUs uepe3 CepBep, 4To
Aac€T €My BO3MOXHOCTb IPHUBECTU B COOTBETCTBUC JIMUYHBIC BO3SMOXKXHOCTH C H€O6XOI[I/IMBIMI/I JIIs
BBIMOJTHEHUsT paboT Tpyno3arpatamu. CTyIeHT UMEET BO3MOXKHOCTH BBINONHATH PadoTy aoma
WIN B ayJUTOpUH. borbIiioe BocnuTarensHOe U 00pa3oBaTeIbHOE 3HAUCHUE B CAMOCTOSITEIIbHOM
y4eOHOM TpyJe CTyJIeHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXAAaeT U MOAIEPKUBACT
BHUMAHUE U HMHTEPEC, IMOBBIIIAET AKTUBHOCTh MAMSTH M MBIIUICHUS, IMO3BOJISIET CTYICHTY
CBOCBPEMEHHO OOHAPYXUTh W YCTPAHUThH JOMYIICHHBIC ONIMOKH M HEIOCTaTKH, OOBEKTHBHO
OIpEe/ICIUTh YPOBEHb CBOMX 3HAHMH, NpakThdeckux ymeHuil. Camoe JOCTYyNHOE U NpPOCTOe
CpCaACTBO CAMOKOHTPOJIA C MIPUMCHCHUCM I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaLII/IOHHBIX TEXHOJIOTHH -
3TO psi TECTOB «On-line», KOTOpPBIE TIO3BOJISIFOT B PEKUME PEATbHOTO BPEMEHH OIPEICIUTh CBOU
YPOBCHb BJIaACHHUA MPEAMCTHBIM MATCpHUAJIOM, BBIABUTH CBOU OHII/I6KI/I U IOJYYUTH
PEKOMEH/IALMU TI0 CAMOCOBEPIIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoi
Bcro nuteparypy MOXKHO pa3lenuTh Ha Y4eOHUKH U ydeOHBbIE MOCOOMs, OpUTHHAIBLHBIC
Hay4HbIe MOHOTpaUYecKre MCTOYHHUKH, HaydHBbIC IMyOJIMKAaUK B MEPHOAMYECKON medatu. U3
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HUX MOJKHO BBIJCJIUTh JINTEPATYpy OCHOBHYIO (PEKOMEHIYeMYI0), IONOJHHUTEIbHYI U
JAUTEPATYpY Ul YIIIyOJIEeHHOTO U3YUYEeHUs AUCLUILIUHBI.

W3y4yeHue TUCHUIUIMHBI ClIeAyeT HauuHATh C y4eOHUKA, IOCKOJIbKY YUeOHUK — 3TO KHUTA,
B KOTOPOW M3JI03KE€HBI OCHOBBI HAyYHBIX 3HAHUH IO ONPEEIIEHHOMY IIPEIMETY B COOTBETCTBUHU C
LEJISIMU U 337Ja4aMy 00y4eHHUsl, yCTaHOBJIEHHBIMU MPOTrPaMMOH.

[Ipu pabote ¢ nauTEpaTypoil HEOOXOAWMO YUUTHIBATH, YTO MUMEIOTCS PA3IUYHBIC BUIBI
YTEHHUSI, U KQXKIbIH U3 HUX UCIIOJIb3YETCs Ha ONPEICIICHHBIX 3TAallax OCBOCHUS MaTepuaa.

IIpedsapumenvroe YTeHUE HAIPABICHO HA BBISBIEHUE B TEKCTE HE3HAKOMbBIX TEPMUHOB
U IMOUCK MX 3HA4YCHMsI B CIPABOYHOW JMTeparype. B 4YacTHOCTHM, NpU YTEHUH YKa3aHHOMU
JAUTEPATYpPbl HEOOXOIUMO MOIPOOHEHIIINM 00pa30M aHATU3UPOBATH OHATHSL.

Ck603H0€ umeHue TIpEANONaraeT NpoYTEHUE MaTepraia oT Hadana 10 KoHua. CKBO3HOE
YTEHUE JMTEPaTypbl W3 TMPUBEACHHOTO CIHCKAa JaeT BO3MOXKHOCTH CTYACHTY C(HOpPMHpPOBATH
CBOJI OCHOBHBIX MOHITHI U3 U3y9aeMOW 001acTH U CBOOOHO BIIAJICTh UMH.

Bvibopounoe — Ha000pOT, IMEET LIENBIO MOUCK U OTOOP MaTepuana. B pamkax maHHOTO
Kypca BbIOOpOYHOE YTE€HHUE, KaK COcO0 OCBOEHMSI COZep KaHus Kypca, JOJKHO UCIOIb30BaThCsS
IIPU [TOATOTOBKE K IIPAKTUYECKUM 3aHATHUAM 10 COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuyeckoe umenue — 3TO KPUTHUECKUH pa300p TeKCTa C MOCIEAYIOIIHUM €ro
KOHCIIeKTUpoBaHHeM. OCBOEHHUE yKa3aHHbBIX NMOHATUN Oyner Hanbosee 3(h(HEKTUBHBIM B TOM
cilydae, eciii IpU YTEHUU TEKCTOB CTYJEHT OyJIeT 3a7aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTb U3
3THUX BOMpocoB chopmynrpoBana B POC B mepeuHe BOmpocoB i codecenoBanus. Ilepeuenn
ATUX BOIPOCOB OI'PAHUYEH, [I0ATOMY BaKHO HE TOJIBKO COJIEpP’KaHHE BOIPOCOB, HO CaM IPUHLIUIT
OCBOEHUS JINTEPATYPbI C IOMOILBIO BOIIPOCOB K TEKCTaM.

Lenbto uzyuaroweco uTeHus SBISETCS INyOOKOE M BCECTOPOHHEE NMOHHMMaHHE Y4eOHOH
uHpopmanuu. ECTb HECKOJIBKO MPUEMOB M3YUarOIero YTCHUS:

1. YteHue mo anropuTMmy Ipeanoiaraer pazdueHue MHGOpManuu Ha OJOKU: Ha3BaHUE;
aBTOp; MCTOYHMK; OCHOBHas HJes TeKCTa; (pakTWYecKuil MmaTepual; aHaliu3 TeKCTa IyTeM
COIIOCTABJICHUSI UMEIOLIUXCS TOUEK 3PEHUS 110 paCCMATPUBAEMBIM BOIIPOCAM; HOBHU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEIYIOIINUNA alrOpUTM:

—  MEUICHHO IPOYUTATh TEKCT, CTApasACh IIOHATh CMbICII H3JI0KEHHOTO;
—  BBIICIIUTH KIKOYEBBIE CIIOBA B TEKCTE;
—  TIOCTapaThCs MOHATH OCHOBHBIE MJEH, OJTEKCT U OOIIUI 3aMBICEI aBTOPA.

3. Ilpuem Te3upoBaHUS 3aKIIOYACTCS B (POPMYJIMPOBAHUH TE€3HCOB B BHUJIE TMOJOKECHHH,
YTBEP’KACHUM, BHIBOJIOB.

K »ToMy MOXHO n00aBUTHb U UHBIE TPUEMBI: MPUEM pePepUpOBaHUs, IPUEM
KOMMEHTHPOBAHUS.

BaxHolt cocraBistomel J1r000ro COJIMIHOIO HAy4YHOTO W3JIaHMs SBISETCS CIHMCOK
JUTEpaTyphl, Ha KOTOPYIO cchblIaeTcss aBTop. [Ipm BO3HMKHOBEHMM HMHTEpeca K KaKOW-TO
o0CyX/maeMoii B TEKCTe IMpobiieMe BCerja eCTh BO3MOXKHOCTh OOpaTUTBCS K  CHHCKY
OTHOCALICHCS K HEW auTeparypel. B sTOM ciydae Bcs mpobOiiema Kak Obl pa3OuBaeTcs Ha
COCTABJISIIOILIUE YaCTH, KaXJas U3 KOTOPBIX MOXKET U3ydaTbCs OTAEIbHO OT Apyrux. Ilpu stom
B)XHO HE TEPATH U3 BUJA OOIINI KOHTEKCT M HE TIOTPYKaThCSl Ype3MEPHO B JIETANIU, TIOTOMY YTO
TaKUM 00pa30M MOKHO HE YBUAETH TJIABHOTO.

[TonroroBka K 5K3aMeHy JOJDKHA IPOBOJUTHCS HA OCHOBE JIEKIIMOHHOIO MaTepuala,
MaTepHajia MpaKTUUECKUX 3aHATUH C 00s3aTeIbHBIM OOpAIleHUEM K OCHOBHBIM Y4eOHHMKaM 10
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KypcCy. OTO MO3BOJIUT UCKIIOUHUTE OIINOKH B IIOHUMAaHUN Marcpuraia, 00JIErYuT €10 OCMBICJIICHHUC,
IMPOKOMMCHTHUPYCT MaTCpral MHOI'OYHUCIICHHBIMU IIPUMEPAMU.

Memoouueckue pekomenoayuu 011 nOO20MOEKU K IK3AMEHY:

DKk3aMeH sBisieTcst (POPMON MTOTOBOTO KOHTPOJISI 3HAHUN M YMEHHMH OOYYarOUIUXCS TI0
JAHHOW JMCUUIUIMHE, MOJYYEHHBIX Ha JEKIUSAX, NPAaKTHYECKUX 3aHATHSIX U B IIpoliecce
CaMoOCTOSITeNIbHOM paboThl. OCHOBOHM Uil ONpENeNeHUs OLEHKU CIYXKUT ypOBEHb YCBOCHUS
0o0y4arolMMHUCsl MaTepuana, MpeIyCMOTPEHHOTrO JaHHON paboueil mporpammoint K sk3ameny
JOMYyCKAlOTCAd CTYyACHThI, HaOpaBmme 36 u Oonee OalIoOB 1O HTOTaM TEKYIIEro U
MPOMEXKYTOUHOT0 KOHTpOJsi. Ha sk3ameHe cTyaeHT moxkeT HabpaTh oT 15 no 30 Gamnos.

B mnepuon moAroroBku K 5K3aMeHy oOydaroliuecs BHOBb OOpamiaroTcss K ydeOHo-
METOJMYECKOMY MaTepually U 3aKpeIlIsiioT IPOMEXKYTOUHbIE 3HAHUS.

[ToxroroBka o0y4aromerocst K 3k3aMeHII BKIIIOYaeT TPH dTarna:

— caMmocTosTeNbHas paboTa B TEUEHUE CEMECTPA;

—  HEIOCPEJCTBEHHAasl MOArOTOBKA B JHU, IPEIIIECTBYIOIINE SK3aMEHY 110 TEMaM Kypca;

— TOATrOTOBKA K OTBETY Ha dK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipu moaroToBKe K 3K3aMeHYy OOydYaroIMMCsl 11eJ1eCO00pa3HO MCIOJIb30BaTh MaTEepHAaIb
JeKIui, Yy4eOHO-METOAMYECKHe KOMIUIEKCH, HOpPMAaTHBHBIE JIOKYMEHTHI, OCHOBHYIO U
JOTIOJIHUTEIBHYIO JIUTEPATYPY.

Ha sk3amen BbIHOCUTCS MaTepuai B oObeMe, MPeIyCMOTPEHHOM pabodeil mporpammoii
y49eOHOW JUCIUILTAHBI 32 CEMECTP. DK3aMeH MPOBOJIUTCS B MUCHbMEHHOH / yCTHOM hopme.

[Tpu mpoBeneHNM dK3aMeHa B NMUCHbMEHHOW (YCTHOM) (opme, BEAyIIHil MpernogaBaTelib
COCTaBIIIET 9K3aMEHAI[MOHHBIE OWIIETBI, KOTOpbhIC BKIIOYAIOT B CeOsl: TECTOBBIC 3aaHUS;
TEOPETUUECKHE 3aJaHus; 3aJauyud Wiau cutyauuu. dopmynnpoBKka TEOPETHUUYECKUX 3a/laHus
coBmajaet ¢ GopMyITUPOBKON IMEepeyHs IK3aMEHAIIMOHHBIX BOIPOCOB, JOBEJACHHBIX 10 CBEACHUS
o0yJaroluxcss HaKaHyHe SK3aMeHalMoHHOUW ceccuu. CojepkaHHEe BOIPOCOB OJHOrO Ouiera
OTHOCHTCSI K Pa3IUYHbIM pa3jiesiaM MporpaMMbl C TeM, YTOOBI 0oJiee MOJIHO OXBATUTH MaTepHall
y4eOHOU JUCIUILTUHBL.

B ayauropuu, rae npoBOIUTCS YCTHBIN 3K3aMEH, JOKHO OJTHOBPEMEHHO HaXOAUTHCS HE
0oJjiee ECTH CTY/IEHTOB HA OJHOIO IpErojaaBaress, IPUHUMAIOUIEro 3k3ameH. Ha nmoarorosky
OTBETa Ha OWJIET HAa SK3aMEHE OTBOJIUTCS 45 MUHYT.

[ pu ipoBeIeHUH MACBMEHHOTO SK3aMeHa Ha paboTy OTBOAMTECS 60 MUHYT.

Pezynbrar ycTHOrO (IMMCbMEHHOT0) 3K3aMEHA BHIPOKAETCS OLIEHKAMU:

Ouenka «omnuunon— om 91 oo 100 6annoe — TeOpeTUIECKOE COJIEPKaHNE Kypca OCBOSHO
TIOJTHOCTBIO, 0€3 ITPo0esioB, HEOOXOIMMBbIE PAKTHYECKHE HABBIKU paObOThI C OCBOCHHBIM MaTEepUaioM
cpopmupoBanbL. Bee npemycMoTpeHHbIe porpamMMoi 00yueHus yueOHbIe 3a]aHus BBITIOIHEHBI, KaYeCTBO
UX BBITIOJTHEHHS! OLIEHEHO YMCIIOM OailioB, OM3KUM K MakCUMAaTbHOMY. Ha sK3amene cTyeHT
JIEMOHCTPHPYET TITyOOKHe 3HaHHUS IPETyCMOTPEHHOTO TIPOrpaMMO# MaTepralia, yMeeT YeTKO, JJAKOHUYHO U
JIOTUYECKU TIOCIIE0BATEIILHO OTBEYATh HA TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopouto» —om 81 0o 90 6an106 — TeOpeTHIECKOE COZIEPKAHNE Kypca OCBOCHO,
HEOOXO/IMMBIE MPAKTHYECKHE HABBIKK PA0OTHI C(hOPMHUPOBAHBI, BHITIOTHEHHBIE YUeOHbIE 3a/IaHUsI COZIepKaT
He3HauMTeSIbHbIE OIIMOKU. Ha sk3aMeHe CTyIeHT IEMOHCTPUPYET TBEPAOE 3HAHHSI OCHOBHOIO
(mporpamMMHOr0) MaTepHasa, yMeeT 4YeTKo, [PaMOTHO, 0€3 CyIIIeCTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TMIOCTABJICHHBIE BOIIPOCHI.
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Ouenka «yoosnemeopumenvro) — om 61 0o 80 6annoeé — TeoOpeTUUECKOE COACPKAHUE
Kypca OCBOEHO HE IMOJHOCThbIO, HEOOXOJUMbIC MPAKTUYECKUE HABBIKA PabOThI C(HOPMHUPOBAHBI
YaCTHYHO, BHITIOJTHEHHBIC yUeOHBIC 3aaHus coJepKaT rpyObie ommOku. Ha sk3amMeHe cryaeHT
JEMOHCTPUPYET 3HAHHE TOJIbKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpkKAaT HETOYHOCTH, CJIabo
apryMEHTHPOBAaHBI, HAPYIIIEHA MOCIEI0BATEILHOCT U3JIOKEHHUST MaTepraia

Ouyenka «neyoosnemeopumenvho» — om 36 0o 60 6annoe — TeOpeTUIECKOE
coJiep’kaHue Kypca HE OCBOCHO, HEOOXOAMMbIE TPAKTHUECKUE HABBIKU Pa0OTHI HE
c(hOpMHUPOBAHBI, BHITIOJIHEHHBIE yUeOHbIC 3aJaHus COJEPKAT rpyOble OIINOKH, JONOTHUTENIbHAS
camocTosTeNnbHas padoTa HaJ MaTepHalioM Kypca He MPUBEAET K CYIIeCTBEHHOMY MOBBIIICHUIO
KayecTBa BBIMIOJIHEHUS yueOHbIX 3a1aHui. Ha sk3aMeHe CTyIeHT JeMOHCTPUPYET HE3HAHUE
3HAYUTENILHON YacTH MPOrpaMMHOI0 MaTepHala, CylleCTBeHHbIE OTUOKU B OTBETAaX Ha BOIPOCHI,
HEYMEHUE OPUEHTHUPOBATHLCS B MaTepuase, HE3HAHWE OCHOBHBIX MOHATUN JUCITUTUITMHBI

6. MeTonnueckne MaTepuabl, ONpele/siioliHe MPOUEAYPbl OLEHWBAHUS 3HAHWM,
YMeHMIi, HABBIKOB M (MJIH) ONBITA AeATeIbHOCTH

MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTYJJEHTOM [0 AUCLHUIIIMHE BKIIOYAeT
JIBE COCTABJISIIOIIIHE:

— nepsas cocmaenAwwas — OIEHKA PEryJSpHOCTH, CBOEBPEMEHHOCTH U KadecTBa
BBIMIOJTHEHUSI CTYACHTOM Yy4eOHOW paboThl MO W3YyYEHHUIO NUCHUIUIMHBI B TEUYEHHE IEepHoja
W3YYCHUS TUCIUILIMHBI (CEMECTpa, WIH HECKOIBKUX ceMecTpoB) (cymma — He 6osiee 70 GayioB).
bannbl, XxapakTepusyolye ycrneBaeMoCTh CTyIEHTa 10 JUCIUILINHE, HAOUPaOTCs UM B TEUEHUE
BCETO Meproia 00yUSHHS 332 U3yUeHHE OT/ICIBHBIX TEM U BBHITIOJIHEHUE OT/ACIBHBIX BUAOB Pa0OT.

— 8mopas cocmagnAwas — OlleHKa 3HaHUHN CTYJEHTA MO pe3yJbTaTaM MPOMEKYyTOUHOM
arrectanuu (He 6onee 30 —6amioB).

Kpurepriem oneHku ypoBHS CHOPMHPOBAHHOCTH KOMIIETEHIMA B paMKax y4eOHOH
qucuuruinHbel «YPOA» B VIII cemecTpe sBIIETCS DK3aMEH.

OOmuit Gamnr Tekymiero u pyOSKHOTO KOHTPOJIS CKIIAJBIBACTCS U3  CIEIYIONINX
COCTaBISIONIUX NpUiiokeHue 2. B Teuenne yueOHOro mpoiiecca CTyJeHT 00s3aH OTUUTATHCS 110
TEOPETUUYECKOMY MaTepHally U MPAKTUYECKUM 3aHATHSIM: ONPOCHI, UHIUBUAYaIbHbIC 3aJaHHs.

Ilenvto npomescymounvix ammecmayuii 110 JUCUUIIINHE SBIISIETCS OLICHKA KauecTBa
OCBOEGHUS JUCLHUTUIMHBI 00yUYatOIIUMUCS.

Kpumepuu oyenku kauecmea 0ceoenus OuCyunIuHbl

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTuuecKoe copepKaHmue Kypca
OCBOEHO TIOJIHOCTBI0, €3 MPOOEeIoB, HEOOXOIMMBbIE TIPAKTUUECKHE HABBIKM PAOOTHI C
OCBOCHHBIM MaTepuasioM chopMupoBaHbl. Bee mpeaycMoTpeHHbIE TPOTpaMMOil 00ydeHus
yueOHBIC 33]JaHHS BBIMIOJIHEHBI, KAYECTBO UX BBIIMOJHEHHSI OIICHEHO YHCIIOM 0aJlIOB, OJIM3KUM K
MakcHUMaibHOMY. Ha 9K3aMeHe CTyIeHT IEMOHCTPUPYET TIIyOOKHEe 3HAHUS MPEyCMOTPEHHOTO
NpOrpaMMOil MaTepualla, yMeeT YeTKO, JAKOHUYHO ¥ JIOTMYECKH MOCIIEI0BATEIILHO OTBEYATh HA
MIOCTaBJICHHBIC BOIIPOCHI.

Ouyenka «xopouwio» — om 81 0o 90 6annoe — TeOPETUUECKOE COJIEPKAHUE Kypca OCBOCHO,
HEOOXOIMMbIE TIPAKTUYECKNE HABBIKU paObOTHl CPOPMHUPOBAHBI, BHIITOJHEHHbBIC YUCOHBIC 3aIaHHs
coJiepKaT He3HAUYUTeIbHbIE OMOKU. Ha sKk3ameHe CTyJeHT JeMOHCTPUPYET TBEPAOE 3HAHUS
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OCHOBHOTO (IIPOrPaMMHOT0) MaTepHalia, yMeeT 4eTKO, TPaMOTHO, 0e3 CYIIECTBEHHBIX
HETOYHOCTEH OTBEYaTh HA MMOCTABIIEHHBIE BOMPOCHL.

Ouyenka «yoosnemeopumenvhoy — om 61 0o 80 6annoe — TeopeTUUECKOE COICPKAHNE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAUMBIE MPAKTHYECKUE HABBIKH PabOTHl chOopMUPOBAHBI
YaCTHYHO, BHITIOJTHEHHBIC yUeOHBIC 3aaHus coJepkaT rpyObie ommOku. Ha sk3amMeHe cryaeHT
JEMOHCTPUPYET 3HAHHE TOJIbKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpkKAaT HETOYHOCTH, CJIabo
apryMEeHTHPOBAHbI, HAPYIIIEHA MOCIEI0BATEIbHOCTh U3JI0KEHUS MaTepuana

Ouenka «neyoosniemeopumenvnoy — om 36 0o 60 6an108 — TEOPETHUECKOE
collep’kaHHWEe Kypca HE OCBOCHO, HEOOXOIUMBbIE NPAKTHYECKUE HaBBIKM pPaOOTHI HE
c(hOpMHUPOBAHBI, BHITIOJIHEHHbIE YUeOHBIC 3aJaHUSI COJIEPKAT rpyOble OMIMOKU, TOTIOTHUTENbHAS
camocTosITeNlbHas paboTa HaJl MaTepuaioM Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO
KayecTBa BBINOJIHEHUsl y4eOHBIX 3adaHuil. Ha sK3aMeHe CTyIeHT AEMOHCTpUPYET HEe3HaHue
3HAYUTEJIBHON YacTH NPOrpaMMHOI0 MaTepHaa, CylleCTBEHHbIE OIIMOKU B OTBETAaX Ha BOIPOCHI,
HEYMEHUE OPUEHTUPOBATHLCS B MaTeprase, He3HAHUE OCHOBHBIX MOHATUN JUCIUTIIIUHBI.

B cooTBeTcTBUU C peHTHHIOBOM CUCTEMOM TEKYLIHH KOHTPOJIb IPOU3BOIUTCS TPH pas3a B
TEUEHUE CEeMecTpa IyTeM OaJUIbHOM OLICHKM KauyecTBa YCBOCHMs TEOPETHUYECKOro Marepuana
(oTBeTbI Ha BONPOCHI) U PeE3yJIbTATOB IMPAKTUUYECKOH JesATeabHOCTH (pelleHue 3ajad,
BBINOJIHEHHE 3aJJaHUM, peIlIeHUE TPOoOIIeM).

[TpomexxyTounasi arrectamus (3a4eT) MPOW3BOAUTCS B KOHIIE CEMECTpa TaKKe IyTeM
OayIbHOM OLleHKH. VITOroBBIi pEUTUHT OlpeessieTcs CYMMUPOBAHUEM OaJlJIOB TEKYIIEH OLEHKU
B T€UCHHE CeMecTpa U 0aJUIOB MPOMEKYTOYHOH aTTeCTallM B KOHIIE CEMECTpa 10 pe3yiIbTaram
9K3aMeHa. MaKCHUMalbHBIi HTOTOBBIM pelTUHTr cooTBeTcTBYeT 100 OGammam (60 — Texymias
OLIEHKa B ceMecTpe, 40 — MpoMeXyTOUHasl aTTeCTallls B KOHIIE CEMECTpa).

OreHKa pe3yabTaTOB CaMOCTOATENBbHOM paboThl OpraHu3yeTCsl Kak €IUHCTBO JIBYX (opM:
CaMOKOHTPOJIb ¥ KOHTPOJIb CO CTOPOHBI IIPEIOo1aBaTelsl.

CaMOKOHTpOJIb 3aBUCHUT OT OINpPEAEICHHBIX KauecTB JMYHOCTH, OTBETCTBEHHOCTH 3a
pe3yabTaThl CBOEro OOydeHUs], 3aMHTEPECOBAHHOCTH B TOJOXHUTEIBHON OLIEHKE CBOETO TPy[a,
MaTEepHaJbHBIX W MOPAIBHBIX CTUMYJOB, OT TOTO HACKOJBKO OOydaeMblii MOTHBHPOBAH B
JOCTIDKEHUH HAWIYyUYIIMX PE3yJIbTaTOB. 3ajada MpernojaBaTessi COCTOUT B TOM, YTOOBI CO3/aTh
YCIIOBUS JIJIsi BBITIOJTHCHHSI CAaMOCTOSITEIBHON Pa0bOTHl (Yy4eOHO-METOIMYECKOE OOECIIeUeHUE),
IPaBUIIBHO MCIIOJIB30BaTh Pa3iMyHbIe CTHUMYJIbI JUISl peali3alud 3TOM paboThl (pedTuHroBas
cucTteMa), TOBBIIATh €€ 3HAYUMOCTh M I'PAaMOTHO OCYIIECTBISATh KOHTPOJIb CAMOCTOSITENbHON
NesITeIbHOCTH CTyAEHTA ((POHI OLIEHOUHBIX CPEJCTB).

Kpumepuu ghopmupoeanun ouenok no npomesxcymounoin ammecmayuu:

«omauyno» ( Oa/uioB) — TIONydYalOT oOOydaromuecs, KOTOpbhie CBOOOIHO
OPHEHTUPYIOTCSI B Marepuaje W OTBe4aroT Oe3 3arpyaHeHuil. OOydaromuiicsi CriocoOeH K
BBITTOJIHEHHUIO CJIOXKHBIX 33J[aHMii, TOCTAHOBKE LIeJIel M BBIOOpE myTel mx peanu3anuu. PaboTa
BBITIOJIHEHA MOJTHOCTBIO 0€3 omunbok, pemeno 100% 3anay;

«xopowo» (_ 0amia) — MOITy4arOT OOYYarOIIMECs, KOTOPhIE OTHOCHUTEIBHO ITOJTHO
OpPUEHTUPYIOTCSI B Marepuaie, OTBEYaloT 0e3 3aTpyIHEHMH, JONYCKalOT HE3HAuYUTEIbHOE
KOJIn4ecTBO OomuoOoK. OOyuaromuiicss CrocoOeH K BBIMOJIHEHUIO CIOXKHBIX 3agaHuidl. Paborta
BBINOJIHEHA TTOJIHOCTBIO, HO UMEIOTCs He OoJiee 0JHOM Herpy0oil OomMOKM UM OAHOTO HEJO0YeTa,
He Oosee Tpex HemodeToB. J[OMyCKalOTCs HE3HAYHTENbHbIE HETOYHOCTH NMPU PEHICHWH 3aad,
pemeno 70% 3anauy;
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«ooenemeopumenvnuoy (  0amnoB) — TMOIydYalOT oOOydYaromuecs, y KOTOPBIX
HEJIOCTAaTOYHO BBICOK YPOBEHb BIIAJICHUS MaTepuajoM. B mpolecce OTBeTa Ha HK3aMEHE
JIOITYCKAIOTCS OIMIUOKU W 3aTPYAHCHHS MMPHU M3JIOKCHUH MaTepuaia. OOyJaromuiicss TpaBHIIbHO
BBITIOJTHIJT HE MEHee 2/3 Bcell paOdoThl MM JIOMYCTHII HE Oosiee OJHOM rpy0oi OMMOKH U JIBYX
He/oueToB, He Ooyee OAHON TpyOOH M OAHOW HerpyOoil ommOku, He Oojiee Tpex HErpyObIX
omnOOK, oOaHOW HerpyOou. OOydwarommiics 3aTpynHSETCS C TPaBWIBHOM  OLIEHKOM
NpeIOKEHHOHN 3a1auu, JaeT HEMOIHBINA OTBET, peueHo 55% 3anay;

«Heyoosemeopumensvno» ( 0alioB) — TMONydYalOT oOydaromuecs, KOTOpbIe
JOMYCKAlOT 3HA4YMTENbHbIe OWMOKU. OOyyaromuiics MMeeT JMIIb Ha4YaJlbHYIO CTENEHb
OpueHTalMK B MaTepuaine. B pabore ymuciio omuOOK M HEIOYETOB MPEBBICHIO HOPMY st
OLICHKH 3 WJIM MPaBUJIBHO BBINOJIHEHO MeHee 2/3 Bceil paboTsl. OOy4aromuiics 1aeT HEBEPHYIO
OIICHKY CUTyaluu, pereHo menee 50% 3amay.

Opranuzanusi KOHTPOJUPYEMOil caMocTosTeIbLHOI padoTsl ctyaeHToB (KCPC)

N3 Bcero o0bEéMa caMOCTOATENBHOM pabOThI CTYJEHTOB IMPEIyCMOTPEHHBIX Y4eOHBIM
wianom He MeHee 50-70% oOmiero KoivuyecTBa 4YacoB JODKHO COOTBETCTBOBAThH 0Ooliee
ri1yOOKOMY YCBOCHHIO M3Y4aeMOro Kypca, (pOpMHUPOBATh HABBIKM MCCIIEI0BATENBCKON PabOThl U
OpUEHTHPOBATh CTYJAEHTOB HAa YMEHHWE NPHUMEHATh TEOPETHUYECKHE 3HaHMUSI Ha IpaKTHUKE.
3amaHus JUId caMOCTOSITEeNbHON paboThl, BKiItoyaeMble B nporpaMmmy KCPC, cocraBustoTcs mo
pazzesnaM M TeMam, [0 KOTOPBIM TpeOyeTcs JONOJHUTENBHO MpopadoTaTh U MPOAHATIU3UPOBATH
paccMaTpuBaeMblil IpernoaaBaTeieM MaTeprail B 00bEMeE 3aliIaHUPOBAHHBIX YacOB.

OcHoBHbIe 00pa3oBaTe/IbHbIE TEXHOJIOTHU

B yueOHOM mpolecce UCHONB3YIOTCS CIEAyIOIIMe 00pa3oBaTeNbHbIE TEXHOJIOTUHU: 10
OpPraHU3allMOHHBIM (OopMaM: JIeKLUH, TPAKTUYECKUE 3aHATUS, HHIUBUIYyaJbHbIE 3aHATHA,
KOHTPOJIbHBIE PabOThI; MO MpeodaalaloliuM METoJaM U IpUeMaM OOYYeHHUs: OOBSCHUTEIbHO-
WUTIOCTPAaTUBHBIE (OOBSCHEHHME, IIOKa3- JAEMOHCTpalus y4deOHOro warepuana H Jp.) Hu
poOJieMHbIE, IOWCKOBBIE, PEIIEHUE Y4YeOHBIX 3ajJad M Jp.); aKTUBHbIE (aHaiIu3 y4eOHOH u
HAy4YHOU JIUTEpaTypbl, COCTABJIEHUE CXEM U JIp.) U UHTEPAKTUBHBIE, B TOM YUCJIE U TPYNIOBbIE
(memoBBIe WTpHI, B3aUMHOE OOy4YeHHE B (OopMe TOATOTOBKM M JIp.); HH(POPMALUOHHBIE,
KOMIIBIOTEPHBIE, MYJbTHMEAUNWHBIE (paboTa C MCTOYHHKAMH CalTOB aKaJeMHYECKUX
CTPYKTYP, HayYHO-HCCIEAOBATEIHCKIUX OPraHU3alni, SIEKTPOHHBIX ONOIUOTEK | Jp.).

Pesynprarel  00yuenust | OCHOBHbIE — IIOKa3aTe€ad  OLEHKUM  pe3yibTaTtoB | Bun

(KOMITCTEHITHH) 00yueHuUs (MHAUKATOPbI TOCTHIKEHHS): OIICHOYHOTO
Mmarepuaia
YcTHbil
OIK-4.1 Baaneer: HaBbikaMu XUMHUYECKOTO onpoc Ha
Hcnonb3yer 9KCIEPUMEHTA, OCHOBHBIMU CHHTETHICCKIMH U HpAKTHECKIX
TeXHMUecKHe cpefcTpa | AHATMTHYCCKUMH METOAMHU [0y YCHHUS 1 A
IS KOHTPOJIS HCCIICIOBAHHS
napamerpoB VMeeer: IIposepxa
TeXHOJOrHYECKOro T0JIb30BAThCs 6a30BOM TEPMHUHOJIOTHCH, BBITIOJTHSACMBIX
npoecca, CBOHCTR OTHOCAIIIYSICS K OCHOBHBIM MPOTIECCAM H IMAPaTaM | paGot
CBIPBSI U TOTOBOI XUMHYECKON TEXHOJIOTHH; ) ) Sammra
NpPOAYKIMH paboTaTh €O CIPABOYHOH JUTEPATypOr — BBITIOHICMBIX
OIK-4.2 TaOIMI[AMH,  pPAcYCTHBIMH  JAMarpaMMaMid | pabor
OcyecTBsier HOMOTPaMMaMH, KOTOpBIC TPEIHA3HAYCHBI LIS
KOHTPOJIB 32 00paboTKK pe3yabTaTOB JIA0OPATOPHBIX paboT, a | IK3aMCH
3MeHeHHeM TAaKKE JJIsI PEIICHUS TEXHOJIOTHYECKUX 3a1a4
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napamMeTpos pEeIIUTh THUIOBYIO 3aJady B OO0IIEM BHIIE,

TE€XHOJIOTHYECKOI0 UMEHsIsT 001IHe 3aKOHOMEPHOCTH X1 K KOHKPETHBIM
npouecca npu MUYECKUM  IIpolleccaM,  KOTOPbIE  SIBJISIFOTCS
H3MEHEHUH CBOWCTB HOBHBIMHM Ha XUMHUYECKHUX IIPOU3BOJCTBAX;

CBIPbA JEJINPOBATh XUMHUKO-TEXHOJOTUYECKHE MPOLIECCHI C

LCJIBIO UX pacyCTa U ONITUMU3ALIUN

3HaeT: OCHOBHBIE TEXHOJOTMUECKHE KpPUTEPHUU
3P EKTUBHOCTH XUMHUKO-TEXHOJIOTUUECKOTO
npoIiecca ¥ UX MaTeMaTHYECKOE BBIPAKCHHUE;
HOPMATHBHBIC JIOKYMEHTHI TI0 OXpaHe TpyJa
('OCTp1) u TpyooBOrO 3aKOHOJIATENbCTBA IS
BBIBJICHUS U YCTPAHCHUS HETOJIAJIOK.

7. YHEBHO-METOINMYECKOE OBECIIEYHEHUE JUCIUIIJIMHbBI (MOAYJIS)

7.1 OCHOBHAS JIMTEPATYPA
KapTra o6ecnneueHHOCTH JIUTEPATyPOil 10 TUCHHUIINHE

No/Ne ABTOp, Ha3BaHUE, MECTO M3JaHUE, U3-BO, I'OJl U3AHUE U T.]I.
HNuTtepHeT pecypce
1 Beckos B.C. O061mast xumuueckast TEXHOIOTHS . Y UeOHUK

Juist By30B - M.: Akagemknura, 2005. - 452 c. [{ns
CTYJICHTOB U aCIIMPaHTOB XUMHKO-TEXHOJIOTHYECKUX
CHEIHAbHOCTEH XMMHKO-TEXHOJIOTHUECKHUX BBICITUX

y4eOHBIX 3aBE/ICHUMN.
http://chemistrychemists.com/forum/

2 Kyrenos A.M., bounapesa T.U., bepenrapren M.I". O6mmas
xumuyeckas texnosorusi. M.: UKL «Axkanemxuuray, 2003.
(epugh Munobpazosanus. - 125 sxzemninpos)

3 Kacarkun A.I'. OcHOBHbBIE TpoIleCCHI U aNIapathbl
XUMUYecKor TexHonoruu. M.: Xumus, 2004. 752c. (I pugp:
Munucmepcmeo — evicuwieco U cpeone20  CHeYUanIbHO20
obpazosanuss CCCP. — 739K3.)

4 OcnoBbl xumuyeckoit Texxonoruu / M.I1. Myxrnenos, A.E.
lopmrreiin, E.C. Tymapkuna/ [Toxg pen. M.I1. MyxiicHoBa. —
M.: Beicmmas mixona, 1991. — 463 c.

5 Coxkoros P.C. Xumnueckas texdomnorus: B 2-x T. - M.: BJI
AJIAC, 2000. - 816 c.

6 [IpakTuky™m o oOmelt xumudeckoi Texnonoruu / [lox pexn.
W.I1. MyxuienoBa. - M.: Beicmias mikomna, 1990. -415 c.

JlonojiHUTEIbHAS IUTEpATypa
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3akreiiM A.IO. u np. BBeneHue B MojenupoBaHHe
XUMHKO-TEXHOJIOrHueckux npoueccos. M.: Xumus, 1982.

[TaBnoB K.®., Pomankos IL.I"., HockoB A.A. Ilpumepsl u
3a/1add MO KypCy IIPOILIECCOB W ammapaTtoB XUMHYECKOM
texnojiornu. JI.: Xwmmumsa, 2004. 476¢. — 493k3., 1987 -
455k3., 1974 — 45Kk3.

CmupnoB H.H., Bomxunckuii A.W. Xumuueckue
peakTopsl B npumepax u 3anaqax. JI.: Xumus, 1986.
Kpamenunnnko C.A. Texnonorus coasl. M.: Xumus,
1988.

PykoBO/ICTBO K MPAaKTUYECKUM 3aHATUSAM B JIaOOpaTOPUU
MPOIECCOB M allapaToB XUMHUYECKOH TexHomoruu. / Ilox
pen. IL.I'. Pomankoga. JI.: Xumus, 1990.

[IpakTukym 1o oOuieit xumudeckor Texnosoruu. / Ilox
pea. WL.II. MyxnenoBa. M.: Beiciias mikona, 1979.

Myxnenos W.I1. u ap. OcCHOBBI XUMHUYECKON TEXHOJIOTHUH.
M.: Breicmag mkomna, 1991. 304c.

HNHuTepHeT-pecypcesl
Enunoe OKHO JOCTYyTIa K o0pazoBaTesbHbIM pecypcam
http: window.edu.1w/ library
1. http: www. sciencedirect.com/ ( caiit n3narenscta Elsevier)
http: www. springerlink.com/ ( caiit n3marenscra Springer

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE /IUCIHUITJINHBI

Munumanbao HeoOxoaumbid i peanusauu OIIOII nepeyens maTepraibHO-
TEXHUYECKOTO O0eCTeueHus BKII0YaeT B ce0sl: JIEKIIMOHHBIE ayAUTOpUn (000py10BaHHBIE
BUJICONPOEKIIMOHHBIM 000PYA0BaHUEM JUIs [IPE3EHTALMM, CPEICTBAMU 3BYKOBOCIIPOU3BEICHUS,
9KpPaHOM U UMEIOIIHE BBIXOJ B ceTh VIHTEpHET), MOMEIIeHUS U1 IPOBEICHUSI CEMUHAPCKUX U
NPaKTUYECKHUX 3aHATUH (000pyIOBaHHbBIE yUeOHOI MEOEIbI0), KOMIBIOTEPHBIE KIIACCHI U JIp. (8
coomeemcmeuu ¢ OI'OC, yueonvim nnanom u cnpasku MTO).

ITo JUCIHUIIIINHE ((O6HIa$I XUMHYCCKas TCXHOJOIUA» UMCCTCS NMPC3CHTALUA 110
OT/IeJIbHBIM TEMaM Kypca, NO3BOJIstoIas Hanbosee 3pHEeKTUBHO OCBOUTD IIPECTABICHHBIH
yueOHbIN MaTepual.

MaTepI/IaHLHO-TeXHI/I‘IeCKOG obOecreyeHue JUCIHHUITIIMHBI (TeXHI/I‘IeCKI/Ie CpeacTBa,

nabopaTtopHOe 000PYIOBAaHKE | Jp.) TPEACTABICHO B Ta0I.

Mamepuaﬂbno-mexuuqeawe obecneuenue ducuunﬂunbt

Ne HanmenoBaHue (KOMIIBIOTEPHBIE KJIACCHI, Aynuropun
n/n yueOHbIe JJabopaTopun, 000py10BaHHe)
1 VYueOHbIe 1a00paTOpUN I'maBHbIii KOpHTYC, 210, 214,
215,217 ayn.
2 VYyeOHas 1abopatopusi, OCHAIIEHHAss KOMITbIOTEpaMu ['naBubIli KOpIyC 222
(12 wt.)
3 JlaGopaTopHas 1mocyaa ¥ NPUHAICKHOCTH IS ['maBHbIl KOpITYC, 212, 214,
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[IOJIFOTOBKY MOHOMEPOB U CUHTE3a IOJIMMEPOB
(k0710BI, IPSIMBIE U OOPATHBIE XOJIOJMILHUKH,
NpOOUPKH, MUMETKH, MEPHBIE LIMIIMHJIPbI, HACA/IKH,
AJIOHKU, Yalku [leTpu, crakaHbl, BOPOHKH,
HITaTUBBI, PUIBTPBI, EpUIM Ja00paTOPHBIE,
TEPMOMETPBHI)

215, 217 ayn.

JlaGopaTopHoe 00opy10BaHKE AJISl CUHTE3a U
UCCJIEJOBAHMSI IOJIMMEPOB (TEPMOCTAT JKUIKOCTHOM,
MEIIAJIKN NIEKTPUUECKUE, TMHEHHbBIE
aBTorpancopmatopsl JIATP, BoasiabIe WIiN
necyaHble OaHH, HIEKTPUUECKUE IUTUTKH,
Bucko3umeTpsl BIIX, pedpakromerp, Bech
aHAJIMTUYECKHE, BEChl TEXHUYECKHE, IIKA(bI
cymmibHbIe, pH-MeTp, ycTaHOBKA U1 OIIpeIeICHUs
TEMIIEPATYPBI Pa3MIATYCHUs], yCTaHOBKA IS
TypOUAUMETPHUUECKOI0 TUTPOBAHUS])

I'maBHbIi Kopryc, HOL]
«TIOJIUMEPBI U KOMIIO3UTHD»,
215 ayn.

O6opynoBaHue sl UCCIEI0BAaHUS TOTUMEPOB
(muddepeHaTbHBINA CKAaHUPYIOIIUH KaJIOPUMETP
Setaram DSC131 EVO, UK-cniektpomeTp,
pa3pbIBHas MallMHA, IPECC TOPSYEro MPECCOBAHUS,
puOOPHI 715 OTpeieTICHHs TeIJIOCTOMKOCTH,
OTHECTOMKOCTH, YAAPHOUN BA3KOCTH, TBEPAOCTH
MIOJIMMEPOB, KOH-KAJIOPUMET))

I'maBHsIii kopnyc, HOL]
«TIOJIMMEPBI U KOMIIO3UTBI»

HaumeHnoBaHue
JUCIHMIIIMH B
COOTBETCTBHMH C
y4eOHBIM IJIAHOM

HaunmeHnoBanue
CHeHAJIN3UPOBAHHBIX
ayJUTOPHUii, KAOMHETOB,

JadopaTopuii u np. ¢
nepeyHeM OCHOBHOI'O

dopMma BJIaieHNS,
M0JIb30BAHUSA
(cOOCTBEHHOCTD,
onepaTuBHOE YNIPaBJIeHHE,
apeH/Ja M T.II.)

000py10BaHus
1 Crpykrypa u ¢pusuxo- | JlaGopaTtopusi  Ne212
XUMHYECKHUE CBOMCTBA | ILNIOIIAJAb
MOJIMMEPOB [lIxad BBHITSHKHOM: OIIT.

Juctumsitop: 1 wr.
CymmnbHbli mkad: 3 mr.
Becwt BJIP: 4 .
Kanopumertp: 7 mr.
[TepenocHoi KOHIYKTOMETP: 3
LIT.

pH metp: 3 mrt.

[leuku snexkTpuyeckue: 2 mT.
Becnl Texunueckue: 2 1mir.
Bonsaas Oans: 2 mr.
Tepmocrart:1 miT.
Mortopuuku aJist
MepeMeIINBaHNUS:
Bonbrmerp: 11T,
Komnexkr xumuueckou
MOCY JIbI.

KOMILJIEKT XUMHUYECKHUX
PEaKTHBOB.

4 1.

OHepaTI/IBHOG YHpaBJICHUC
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[Tpu nmpoBeneHNH 3aHATUH JICKIIMOHHOTO TUTIA, CCMHUHAPCKUX 3aHATHI HCIIOJIb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decneyenue:

— IIpoayktsr Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) nmoamucka (Open Value Subscription) Ne V 2123829;

— AntuBupycHoe mnporpammHoe oOecriedenne Kaspersky Endpoint  Security
Crannaptaenid Russian Edition Ne munensunl7 E0-180427-050836-287-197;

— AltLinux (Anet O6pa3zoBanne 8) Ne AAA.0252.00;

CB0O0OHO pacnpocmpansiemvle npocPamMMmbl.

— Academic MarthCAD License - MareMaTtWyeckoe IporpaMMHOE oOecIieueHue,
KOTOpPOE TI03BOJISICT BBHITIONHSATh, AHAJTU3WPOBATh BAXKHEHIINE WH)XXCHEPHBIC pPACUCThI U
OOMCHHMBATHLCS MU,

—  WinZip qna Windows - mporpamm IJisi CKaTus U PacliakoBKU (ailyios;

— Adobe Reader myist Windows — nporpamma jyist urenust PDF ¢aiinos;

— Far Manager - KOHCOJBHBIA (AMJIOBBI MEHEDKEp Ul ONEPAIMOHHBIX CUCTEM
cemeiictBa Microsoft Windows.

JU1st CTy/IEHTOB € OrpaHMYEHHBIMHI BO3MOKHOCTSIMH 3/I0POBBS CO3/IaHbI CIICIIHATIbHBIE YCIOBUS
JUISL TIOJTyYeHUs! 00pa30BaHus. B 1essx JOCTYMHOCTH MOTyYeHHUs BBICILIETO 00pa30BaHUS 10
00pa3oBaTebHBIM IIPOTrPaMMaM HHBAJIHMIAMH U JIULAMH ¢ OTPaHUYEHHBIMU BO3MO)KHOCTSMHU
3[I0POBBSI YHUBEPCUTETOM obecnieunBaeTcs: 1. AIbTepHATUBHOM Bepcuei opuIuaipHOro caita
B cetu «MHTepHET» 11 cnaboBumsmux; 2. [I[pucyTcTBHE acCUCTEHTa, OKa3bIBAIOIIETO
o0ydaronieMycsi HeOOXO0IUMYIO TIOMOIIb; 3./[11s1 MHBaIMIOB U JIMII C OTPaHMYCHHBIMU
BO3MO>KHOCTSIMHU 3/10POBbS IO CIIYXY — IyOJIMPOBaHUE BCIYyX CIPaBOYHON HH(OPMALIUH O
pacnucaHuy y4eOHBIX 3aHATHI; 00eCcTIeYeHHEe Ha [IeKAIIMMH 3BYKOBBIMU CPEJCTBAMU
BOCHpou3BeeHUs HHpopManun; 4. {1 MHBAIMIOB U JIMII C OTPAHNYCHHBIMU BO3MOKHOCTSIMU
3JI0POBbSI, UMEIOIIUX HAPYIICHHsI OTIOPHO-/IBUTATEIILHOTO amnapaTa, Co3/1aHbl MaTepHaIbHO-
TEXHHUYECKHE YCIIOBHS 00ECIICUNBAOIIIE BO3MOKHOCTD OECIIPENSITCTBEHHOTO JI0CTYTIa
o0yyaromuxcs B yueOHbIE TOMEIICHUS, O0BEKTY MUTAHUS, TyaJICTHBIE U APYTHE TOMEIICHHUS
YHUBEPCHUTETA, a TAK)Ke NMPEObIBaHMS B YKa3aHHBIX OMEIICHUSAX (HATMYHE PACIIMPEHHBIX
JIBEPHBIX IIPOEMOB, IOPYUYHEHN U IPYrUX NPUCIIOCOOJICHUI).
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JUCT UBMEHEHUM (JIOTOJTHEHU)

B pabo4yto MporpamMmy o JuciuurminHe «O01as XuMudeckas TEXHOJIOTHSD) 110 HAaIPaBIICHUIO
nonroroBku 18.03.01 — Xumudeckas rexHomnorus (ypoBeHb OakanaBpuara) Ha 2022/2023
y4eOHBII TOJ

Ilepeyenb BHOCMMBIX

Nen/n Jaevent (mynker) PIIJL U3MeHeHNH (I0MOJTHEHNH)

IIpumeyanue

OO6cy>xeHa U peKOMEHI0BaHa Ha 3ace/laHuM KadeIpbl OpraHMueCKOl XUMUU U
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
[Iporoxkon Ne 1 « » 202 r
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3aBenyromuii kadgeapoii F0.A.Mankannayes
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