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1. lesiu 0cBOEHUSA TUCIUTIIHHBI
Lensro U CITUTUIMHEI SIBIISICTCS MMOATOTOBKA BBIITYCKHUKA-XUMHUKA, BJIAJICIONICTO
TEOPETUIECKIUMH OCHOBAMH XUMHUKO-TEXHOJIOTUYECKUX MPOIIECCOB, HMEIOIIET0 001Iee MpeICTaBlICHUE O
CTPYKTYpPE XUMHKO-TEXHOJIOTUYECKMX CHCTEM, 3HAIONIEr0 THUIOBBIE MPOIECCHl XUMHUYECKOH
TEXHOJIOTHH, IOHUMAIOILIETO B3aUMOJEHCTBUE XMMUYECKOTO MPOU3BOJCTBA W OKPYKAIOILIEH CPENbl U
YMEIOIIEr0 MPUMEHSTh TMOJYYEHHbIE 3HAHUA M YMEHHS B HAy4YHO-HCCIIEIOBATEIbCKOW, HAy4YHO-
MPOU3BOACTBEHHOM U MEAATOTUYECKOUN JIEATEIbHOCTH.

2. MecTo qucuumiIuHbl B cTpykrype OIT

JlucuurimHa OTHOCUTCS K 00s3aTEIbHON YacTH 00pa30BaTeIbHOM MPOrpaMMBl.

CryneHT, NpUCTYNAIOMUN K W3YYEHHUIO TUCIMIUIMHBI, AOJDKEH 00JanaTh 3HAHUSMH, YMEHHSIMH,
HaBBIKAMH, [TOJyYEHHBIMH PAaHEE B XOJ€ U3ydeHUs OUCHUIUIMH: «Dusnka», «Maremaruka», «O0mas u
HEOpPraHWYEeCKas XUMHUS», «AHATUTHIECKast XUMUs», «MH(DopMaTnka U HHPOPMAIIMOHHBIE TEXHOJIOTUN
B XUMHH», «PacdeTsl B XUMUn», « [€XHOT€HHBIE CUCTEMBI U YKOJIOTUYECKUI PUCK».

J171s1 OCBOCHHUS JAHHOM JMCUUIUIMHBI 00 yYarOIIUHCS TOJKEH:

3HaTh:

0a30Bble MpPEJICTABICHUS M 3aKOHBI OOIIEH W HEOPraHWYeCKOW XHWMHUH, aHAIUTHYECKOH u
(bU3UYECKON XUMHUH;

3aKOHOMEPHOCTH XMMHUYECKOIO PaBHOBECHSI;

3aKOHBI XUMHUYECKON U TP Y3MOHHON KUHETUKH.

YMmern:

IPOBOJIUTH J1a00OPATOPHBIM CUHTE3 XUMUUECKUX IPOLYKTOB;

BBITNOJIHATH KOJIMYECTBEHHBIN aHAIN3 XMMHUYECKUX BEILIECTB;

paboTaTh ¢ KOMIBIOTEPHBIMH MPOrpaMMaMHM JUIsl MAaTEMaTHYECKOIO0 MOJIEIMPOBaHUs (HAIIpUMep,
Mathcad).

HNmers:

NPAaKTUYECKUIA OTIBIT BHIMOJIHEHUS Ta00paTOPHOTO XUMHUECKOTO SKCIIEPUMEHTA;

HaBBIKH PA0OTHI C MPOrpaMMaMH Il MaTEMAaTHUYECKOT0 MOJIETUPOBAHUS.

YcnemHoe OCBOSHHE NAaHHOM IUCHMIUIMHBI OyOEeT CIOCOOCTBOBAaTh T'OTOBHOCTH CTYAEHTOB K
OCBOCHMIO JAMCLUUIUINH: «BBICOKOMONIEKYIIIpHBIE COEIUHEHUsA», «OCHOBBI OMOTEXHOIOIH», «OCHOBBI
MEAUIIMHCKON U (hapMaleBTUYECKON XUMUU» a TAKKE YICOHOW 03HAKOMUTEIBHON MPAaKTHKH.

3. [lnanupyembie pe3yJIbTATHI 00y4YeHHUs M0 JUCHHUILINHE

3.1. KomnereHnuuu, poOpMUPOBAHUIO KOTOPHIX CNIOCOOCTBYET TUCIUIIJIMHA

[Ipu ocBoeHMH AUCHUILTUHBI POPMUPYIOTCS CIEAYIONINEe KOMIETEHIIMH B cooTBeTcTBHM ¢ PI'OC
BO no nanHOMy HampaBJIEHUIO MOJTOTOBKH:

a) obmenpodeccuonansusie (OIIK):

OIIK-3 criocoOeH MpUMEHATh PACYETHO-TEOPETUUECKUE METOJIBI JJIsl M3YYCHHSI CBOMCTB BEIIECTB
U IIPOLIECCOB € UX YYaCTHUEM C UCIIOJIB30BAHUEM COBPEMEHHOMN BBIYUCIUTEILHON TEXHUKY;

OIIK-4 cnocobeH 1IaHUpPOBaTh pabOThl XMMHYECKOW HAIpaBICHHOCTH, 0OpabaThiBaTh W
UHTEPIPETUPOBATh IIOJIYYEHHBIE pE3YyJbTaTbl C HCIOJIB30BAHMEM TEOPETUYECKUX 3HAHUW U
MIPAKTUYECKUX HAaBBIKOB PEIICHUS MAaTEMaTHUECKUX M PU3NYECKUX 3a]1a4.

3.2. [lepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsl 1O JUCHUIIMHE, COOTHECEHHBIX C
HHAMKATOPAMHU AOCTUKeHHsI GOPpMHUPYeMbIX KOMIIETeH Ui
B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00YJIarOITUICS JOJKEH:
3HaTh:
*  MECTO XMMHYECKOW TEXHOJOTMH B HayKe W TPOM3BOJCTBE, CYITHOCTh W 3HAYUMOCTH MPOPECCHU XUMHKA,
MIEPCIEKTUBEI pa3BUTHSA X 1, OCHOBHBIC MMPOOIEMBI XUMHUIECKUX TPou3BoACTB (OI1K-4);
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OCHOBHBIE TOHSTHS CHCTEMHOTO aHajik3a, MPHUHLMUIB (U3NIECKOTO W MaTeMaTHYeCKOTO0 MOJEIHNPOBaHUS,
MTOIXO/IBI K PEIICHUIO 3a7ad CHHTE3a U ONTHMH3AIIHN XUMHKO-TeXHoJorndeckoi cuctemsl (OITK-3);
nokazatend A(GEKTUBHOCTH XUMHYECKOTO TIPOU3BOJICTBA, OCHOBHBIC ITyTH TIIOBBINICHUS CTEIICHU
UCIIOJIB30BaHMsl ChIpbs, MaTepuanoB 1 sHeprun (OIIK-4);

3aKOHBI COXPaHEHUs BEIIECTBA W SHEPTUH, PAaBHOBECHS WM MepeHoca CyOCTaHIMK B MpoIeccax XUMHUYECKOH
texnosioruu (OITK-4);

OCHOBHBIC TIOHATHS ¥ 3aKOHOMEPHOCTH THJIPABINYCCKHUX, TCIIOOOMEHHBIX, MACCOOOMEHHBIX MPOIECCOB, UX
anmapatHoe odopmiienue (OI1K-4);

OCHOBHBIC THIIBI XUMUYECKHX PEaKTOPOB, MPUMEHEHHE 3aKOHOMEPHOCTEH XuMHUYeckod u nuddy3noHHON
KHHETHKH JJI1 MaTeMaTH4IecKoro MoaenupoBanus peakropos (OITK-3, OIIK-4);

OCHOBHBIC TIPUHITUIIBI YIIPABICHUS XUMHUKO-TeXHOJIOTHmIeckuM mporieccom (OITK-3, OITK-4);

B3aMMOCBSI3b I(P(PEKTUBHOCTH XUMHUYECKOTO IMPOU3BOJICTBA C IKOJIOTHUECKON OE30MaCHOCTHIO; MPUHITUITEI
co3IaHus 0€30TXOMHBIX U MAT0OTXOAHBIX TexHonoruii (OI1K-4);

TEOPETHUECKHIE OCHOBBI 1 OCHOBBI TEXHOJIOTHH MPOU3BOJICTBA BAKHEHIIINX XUMHIeCKUX MpoayKToB (OITK-4).

YMmeThb:

IPOBOJUTH B JIA0OOPATOPHBIX YCIOBUSX HAa MOJENBHBIX YCTAaHOBKaX XHMHUYECKHE U DIIEKTPOXUMHUYECKHE
MIPOLIECCH] M aHATU3UPOBATh pe3yapTaTsl onbIToB (OIIK-4);

MIPOBOJNUTH KOJMYECTBEHHBIN aHAIN3 CBIPbS U NMPOAYKTOB, COCTABIATh MAaTEpUAbHBIE U JSHEPTETHUECKUE
OayaHChl M3y4aeMOTro Ipollecca M ONPENENATh OCHOBHBIE TEXHOJOTHYECKHE IMOKazaTedn 3((GEeKTHBHOCTH
(OIIK-3);

COCTaBIATh M aHAIM3HPOBATh IEMEHTapHbIE MAaTEMaTHUECKUE MOJENN THIOBBIX XUMHUKO-TEXHOIOTHMUECKUX
npoueccoB cpeactBamu Mathcad (OIIK-3);

IPUMEHATh Ha NPAKTHKE 3HAHNUE TEOPETUYECKUX OCHOB XMMMYECKHUX U (PU3MUECKUX IPOLIECCOB Ul aHaJIHM3a
JIaHHBIX JabopaTtopHOro u pacuetHoro ’kcrepumenta (OIIK-3, OITK-4);

COMOCTaBIATH 3)(HEKTUBHOCTD AIbTepHATUBHBIX BapraHTOB nposeaeHust X TI1 (OIIK-4);

HmeTtn:

HABBIKU NMPUMEHEHUSI KOMITBIOTEPHON TEXHUKH TSI TPOBEACHHUS TEXHOJIOTUIECKUX PACUYETOB U O(hOpMIICHHS
OTYETOB 110 BBITTOTHEHHBIM paboTtam (OIIK-3);

HABBIKM CaMOCTOSITEIHHON PabOThI Ha JIaOOPATOPHBIX MOJAETHHBIX YCTAHOBKaX, CIOCOOHOCTHIO Ha HAYYHOM
OCHOBE OpPTaHU30BaTh CBOM TPYJ, CAMOCTOSITEIBHO OIICHUTh pe3ynbTaThl cBoeH aearenbHocTH (OIIK-4);
HABBIKM OOCYXJICHUS pE3yJabTaTOB J1abOpAaTOPHOTO W PACYCTHOTO DKCIEPUMEHTa Ha OCHOBaHUHU
TEOPETHUYCCKUX 3aKOHOMEPHOCTEH XWMHUYECKON TEXHOJOTHH, aHau3a BO3HHKAIOIIMX MPOOJIEM U IOUCKA
mytert ux pemenus (OI1K-4).

4. O0beM U coep:KaHNe TUCHUNINHBI
OO0BeM IUCIUIUIMHEI COCTABIAET 4 3aueTHbIe equHUIE! (144 akageMHYeCcKUX Jaca).

4.1. Conepxxanue AUCHMIUVIMHBI 1O pa3genam (TeMaMm), COOTHeCEHHOe ¢ BHJIAMH H

TPYAOEMKOCTHI0 3aHATHIH JIeKIHOHHO-CEMHHAPCKOr0 THNA

O0beM MHOW KOHTAaKTHOM pabOThI M CaMOCTOSTEIBHOM pabOThl 00ydaromierocs 1Mo JUCHUILIMHE

yKa3aH B yueOHOM TUTaHe 00pa30BaTEIbLHON MPOrPaMMBI.

Ne
n/

e Bunper 3ansatwii, ux DopMBbI TEKYIIETO
Paznensl (Tembl) 5 00BEM (B ak.uacax, Mo KOHTPOJISL yCIIEBAEMOCTH (110
TIACIUTUIAHBI E ouHOH popme 0OyueHus) 04HO# popme 00yUeHHsT)
O
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Bansrus SansTus ®DopMBI IPOMEIKYTOTHOMN
JIEKIUOH- ceMHuHap- aTTeCTaluK
HOI'0 TUIla CKOI'O THIIa
1. BBoaHEbIA. BBenenue B 6 2 BxomgHas nuarHocTHKa: TECT C
po0JIeMaTUKy JUCTIMILIUHEI, MOCEAYIOUIMM O0CYKICHUEM
MpeICTaBIeHNE paboueit pe3yIbTaTOB.
MIPOTPaMMBI, OCMBICJICHUE
TpeOoBaHMA K OpraHU3aINN
rporiecca o0yJeHwS,
CaMOCTOSATENTHHON paboTel U (hopm
aTTecTaIluu
2. | Pazgen 1. OOmue  BOHpOCH 6 10 18 mabop. | KontponbHbie paboThI
XUMHYICCKON TEXHOJIOTHH 3aHATHE OTtdeTsl 110 J1a0.pad.
3. | Pazgen 2. Teopermdueckwe OCHOBBI 6 10 18 mabop. | KonrponbHbIe pabOTHI
XUMHYECKON TEXHOJIOTUU 3ansTre | OrtueTsl no 1ab.pad.
4. | Pazmen 3. TexHOIOTHS XUMHUYECKUX 6 12 18 mabop. | KontponbHbie paboThI
TIPOM3BOJICTB 3aHATHE OTt4eTsl 110 J1a0.pad.
6. | SaxmounTtenpHblA. [lomBenenne u 6 2 mabop.
aHaIn3 MTPOMEKYTOUHBIX 3aHATHC
pEe3yIbTaTOB OCBOCHUS TUCITUTUINHBI
Hroro 3a cemectp: 32 56 DK3aMeH

4.2. PazBepHyTO€ ONMCaHNe COAEPKAHUS AUCUHUILIMHBI N0 pa3aejaM (TeMam)

Pa3nen 1. O61mme Bonpochl XMMHUYECKO TEXHOJIOTHH

XuMHYeCcKasi TEXHOJOrMs ¥ MOAeJHPOBaHHe — TeopeTHYeckas 0aza XMMHYECKOH
NPOMBINLIEHHOCTH

XuMHUECKash TEXHOJOTHUS — Hayka M crmoco0 mpousBozacTBa. [Ipenmer M 3amaud XUMHYECKOM
TEXHOJOrMM. MacmTaObl HCIOIb30BaHUS M 3HAYCHHE XHMMHUYECKUX IPOILIECCOB B Pa3iMYHbIX chepax
IPOM3BOJICTBA. YPOBEHb MOTPEOJNCHUS MAaTepHaJbHBIX, SHEPreTUYECKHX W TPYAOBBIX PECYpPCOB.
HeobxomumMocTh co3manus HOBBIX 3(P(GEKTHBHBIX, O€30MaCHBIX, JKOJOTHYECKH YHCTBIX PECypco- U
3HEprocOeperaomux NpPoU3BOACTB. XUMHUYECKast TEXHOJIOTH M MOJICIIMPOBAaHHE — TeOpeTHUecKas 6a3a
pa3paboTKU HOBBIX MPOIIECCOB.

XuMHYecKoe NPON3BOACTBO KaK CJI0KHAsI CHCTeMA

OcHOBHbBIE IOHSATHS U IPUHIIUIIBI CHCTEMHOTO aHalIn3a. DTallbl CO3JaHUsI XUMUKO-TEXHOJIOTUYECKOM
cucremsl (XTC). CtpykrypHast uepapxus XTC u U3UKO-XMMHUYECKON CHCTEMBI B peakTope. Moaemnu
XTC. IlpencraBnenue o GU3HIECKOM U MAaTEMAaTHUYECKOM MOJICITUPOBAHHH.

¢ PeKTHBHOCTH UCIOJIBL30BAHNSA ChIPbSI, JHEPTHH U MATEPHATOB B XHMHKO-TEXHOJIOTHYECKOM
npouecce (XTII).

ColppeBble  TPOOJIEMBbI XUMHUYECKOW TEXHOJOTMM: MAacIiTaObl IMPOU3BOACTBA XHUMHYECKUX
IPOJYKTOB, MOTpPEOJIeHUsI ChIpbS U MPOU3BOJACTBA OTXO0A0B. [IpOrHo3Hble JaHHBIE O CHIPHEBOM
o0ecreyeHnn BaXXHEHIINX MPOU3BOACTB. [lepepaboTka BTOPUYHBIX MaTepHAIbHBIX PECYPCOB.

DHepreTuka U XMMHUYECKasi TEXHOJIOTHS. WuTerpanbHble  ypaBHEHHS  MaT€pHAIbHOTO U
sreprerudeckoro 6anancos XTC. [Tokazatenu 3¢ppeKTUBHOCTH UCTIONB30BAHUS ChIPhs U SHEPTHH.

OcHoBHbIE  HampaBieHUs  TOBBIIIEHHS  A((EKTUBHOCTH  HCIOJIB30BAHUS  CBHIPHEBBIX U
PHEPreTHUECKUX pecypcoB. KoMmiekcHOe HCII0Ib30BaHUE ChIPbsl. DHEPrOTEXHOJIOTUYECKUE CXEMBI.

XuMuyeckass TEXHOJOoruss W MarepuanoBeneHue. Kiaccupukauus wmarepuasioB IO COCTaBy,
CBOWCTBaM U (yHKIIMOHAJILHOMY Ha3HAYEHUI0. MaTepuabl Kak MPOTyKThl XUMHUUECKOW TEXHOIOTHH.

DyYHKIMOHAJBHBIE MaTepHalibl U KOHCTPYKIMOHHbIe Martepuasibl B XTII. 3ammra mertamioB u
CIUIABOB OT KOPpPO3WHU. 3HAUEHUE HOBBIX MATEPHUATIOB JUIsI MHTEHCU(DHUKAIMHU TPOU3BOJCTBEHHBIX
MPOLIECCOB.
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Pa3znen 2. Teopernueckue OCHOBbI XHMUYECKOH TEXHOJIOTUH

Makpockonnuyeckass Teopusi (PM3MKO-XMMHUYECKHX SIBJeHHH — HayyHas 0a3a XMMH4YeCKOH
TeXHOJIOTHH.

Knaccudukanus mnporeccoB, mnpotekaromux B XTC ©  3aKOHOMEpHOCTEH WX MPOTEKAHUS.
3aKOHOMEPHOCTH MIEPEHOCA BEIIECTBA, SHEPTUH U UMITYJIbCA.

DJIeMeHThI MEXaHMKH I'a30B M KHUJAKOCTEH.

OCHOBHBIE MOHATHS TUAPABIUMKU. YpaBHeHHE bepHymmm. Pacxon m cpeaHsss CKOpOCTh KUIKOCTH.
VYerpoiictBa 1 MX U3MEpEHUs.PeXvMBl IBUKEHUS PEANBbHON JKUAKOCTH. JIaMMHApHBIA PEKUM.
MexanusMm Bsi3Koro TpeHus. TypOysJeHTHBIM MOTOK. 3HauyeHHWE 3aKOHOMEPHOCTEW THAPABIWUKHU IS
XAMHYECKON TEXHOJIOTHH.

Anmapatel JUisl TIEpEMEIICHUs] JKUJIKOCTEW, CKaTusg M Pa3pekeHUs Tra3oB, OCAKICHUS W
(GMIBTPOBaHMS: HACOCHI, KOMIIPECCOPHI, IEPEMEIINBAIOIINE YCTPOHCTBA, GUIBTPHI, LEHTPUDYTH.

TenJioBble npouecchbl B XMMHYECKON TEXHOJIOTHH.

Crioco0bl pacrpoCTpaHeHHs Terla: TEeIIONPOBOIHOCTh, KOHBEKLUS, M3IydeHue. TemnooTnavya u
teruionepenaya. [IpoMelnieHHbIe CIOCOOBI HATPEBAHUS U OXJIAXKICHUSI.

MaremaTrueckoe MOJETUPOBaHUE IpoleccoB TeruiooOMeHa. KoadduimeHTsl TerionepeHoca.
[IpencraBnenue 0 CI0KEHUU TEPMUUYECKHX CONPOTUBICHUN M JTUMUTHUPYIOIIEM conpoTuBieHud.Ilytn
UHTEHCU(UKAIIMH TETIO0OMEHHBIX MPOLIECCOB.

MaccooOMeHHbIe MPolecchl B XUMUY€ECKO TeXHOJIOTHH.

OcHoBHBIE TPHUHIHMITBEI TporeccoB maccoodOmMena B cucremax [-XK., TI-K, XK-K, I-T u XK-T.
O6nacTu npuMeHEeHUs Pa3InYHBIX METOAOB pa3esieHUs] OTHOPOJIHBIX CMECEi.

PaBHOBecue B MaccooOMeHHBIX poueccax. Koncranra paBHoBecus, paboyast U paBHOBECHAS JIMHUH,
neukymas cuna. Kunernka mnpoueccoB maccooOMeHa. OCHOBHOE YpaBHEHHME Maccollepeiay.
conporusnenuii. [lyru wHTeHCH(UKanu MaccooOMeHa. AmmaparypHoe OQGOpMIICHHE TPOIECCOB
abcopO1uu U aecopOIum.

Teopernueckne OCHOBBI U ammaparypHoe oQOpMIIEHHE [IUCTHWULILAUA U  PEKTU(DUKAIUH.
MonenupoBaHue CTallMOHApHOTO Iporecca pekTuukanuu. OCHOBHbIE MPUHLUIBI MEMOPaHHOTO
paznenenus cmeceit. O6opynoBanrne MeMOpPaHHBIX MPOIIECCOB.

XuMHYeCKHe PeaKTOPbI.

[Ipobnema macmTaGHOTO TMepexoja B XMMHUYECKOW TEXHOJIOTMH NPU peau3aliy J1abopaTOpHBIX
HCCJIEOBAHUI B MPOMBINUIEHHOCTH. OCHOBHBIE THIIBI PEAKTOPOB W NIPHUMEPHI MX HCIOJb30BAHUS.
Kunernueckas ™opnens peakuuu. HaOmromaemast ckopocTh B TOMOTeHHOM cpexe. Kunermka
rereporeHHo peakuuu. OOMacTe MpoTeKaHWs, Mojaenu mporecca. CraauM  TETEPOTSHHOTO
B3aMMOJEHCTBUSA. AIUTUBHOCT CONPOTHUBIEHUN. JIuMuTHpyomas cragus.

['ereporenHo-karanuruyeckas peakius. I¢HeKTUBHOCTh UCIOIb30BaHUS BHYTPEHHEH MMOBEPXHOCTH
Karanau3aTopa. MoaenupoBaHue XUMUYECKUX PEAKTOPOB.

XHMHUKO-TEXHOJIOTMYECKUH TPOIECC KaK OOBEKT YIPaBICHHUS.

Pa3znen 3. TexHosorusi XuMH4eCKHX MPOU3BOICTB

Texunosiorus aszora. IIpoGnema ¢ukcanmu atMochepHOro a3oTa M e€e 3HAueHUE B IPOU3BOJICTBE
ynoOpenuii. CTpyKTypa COBPEMEHHOTO IPOU3BOJICTBA aMMHUAKa: OCHOBHBIE OJIOKH U CBsi3U. Peanmzarus
NPUHIUIIA MHOTOCTaJUHHOTO XHMHYECKOTO IMpeoOpa3oBaHUsl CHIPbS B MPOAYKTHl C BapbHPOBAHUEM
BJI0JIb TPAEKTOPUH TpoIlecca TeMIepaTyphl U JaBJICHUS, TOUYEK BBOJIA PEareHTOB M BBIBO/IA TPOIYKTOB,
UCTIONIb30BAHUSI  BCIIOMOTATENIbHBIX  BEIIECTB — KaTaam3aTopoB, a0COpPOEHTOB, aacOpOEHTOB).
Opranm3anus TEmI000MeHa, HampaBieHHAs Ha YTHIW3AIUIO TEIJIOTHI YK30TCPMHUYECKUX CTAIUN TPU
IPOBEICHUH €T0 IK30TEPMHUYECKUX CTauil (Ha MpUMepe MPOU3BOICTBA a30TBOIOPOIHOM CMECH).
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HupkynsaunoHHas cXemMa MpOM3BOACTBa aMMuaka. DOU3NKO-XMMHUYECKHE OCHOBBI  BBIOOpa
ONTUMAJIBHBIX ycioBUH. [IpodunupoBanue TemnepaTypsl 1O BBICOTE KOJOHHBI CHHTE3a. Y THIIM3ALUsS
MPOJYBOYHBIX Ta30B. [Ipon3BoaCTBO pa30aBiIeHHON a30THON KUCIOTHL. DU3UKO-XUMUYECKHE OCHOBHI U
anmnaparypHoe odopmieHue mnpouecca. KartamuTuueckas OUYMCTKa OTXOJAIIMX Tra3oB. Bwibop
ONTUMAJIBHOIO BAapUAHTA TEXHOJIOTMYECKOM cxXeMbl. [losydeHue KOHIICHTPUPOBAHHOM a30THOMU
KHCJIOTBI.

[IponsBoacTBO HUTpaTa aMMOHUs. Icrionb30BaHue TEIUIOTHI HEUTPAIU3aLUH.

[Ipon3BoacTBO Kapbamua.

IlepepadoTka ¢ochopcoaepxamero cbipbsi. Bunst dpochopconepxariero coipps. Beidop criocobda
nepepadoTKH B 3aBUCMMOCTH OT COCTaBa U CBOWCTB ChIPbSL.

CoBpeMeHHOE COCTOSIHME TPOM3BOACTBA U moTpedineHus ¢ochopa u  (HocHOpHBIX KUCIOT.
DKkcTpaknuoHHas (ochopHas KUCI0Ta KaKk OCHOBA MPOU3BOICTBa ynoopenuit. [IponsBoacto docdopa
U TepMuuYecKoi (ochOpHOI KUCITOTHI.

OU3NKO-XMMUYECKHE OCHOBBI DPa3llokeHHsI (PochaToB MHUHEpPAIBHBIMU KHCIOTaMH. Jlnarpamma
¢azoBoro paBHoBecusi B TpoiiHOU cucteme CaSO4-H>SO4-H,O — ocHoBa BeIOOpa MeToa mepepadoTKu
anatuta. JluruapaTHeIM, TONYTUAPATHBIA W aHTUAPUTHBIA MeToanl pasnoxkeHus. CoctaB u
KOHIIEHTpauusi (ochOpHON KUCIOTHI B 3aBUCUMOCTH OT criocoba nepepaborku. CoBepIIeHCTBOBAHUE
anmnaparypHoro oQoOpMJIeHHs Ipolecca: Mepexoi]  OT Kackaja peakTOpOB IepeMEIINBaHMUs K
Ta0UPUHTHOMY SKCTpakTopy. PUiIbTpanus U OTMbIBKA (ocdorunca. YTuausanus (TopucThIX Tra3oB.
bananc o ¢ropy B mpousBoacTBe HoChHOPHON KUCIOTHI U YAOOPSHUH.

[IpousBonactBo (ochopHOit KUCIOTHI U yIOOPEHUH — OCHOBHOW MOTPEOUTENHh CEPHON KHUCIOTHI.
Bunbl ceipbst 171 MPOW3BOACTBA CEPHOM KUCTOTHL. DOCQOrurc Kak MCTOYHUK CHIPhs. BO3MOKHOCTH
NOCTPOCHHS 3aMKHYTBHIX IIMKJIOB B IPOU3BOACTBE ynoOpeHuid. IIpou3BOICTBO CEpHOIl KHCIOTHI
KOHTAKTHBIM METOZIOM.

KaraauTuueckue npouecchl HedrenepepadoTku. MupoBsle 3amackl U JAeHUIUT HEPTH.
OcHoBHBIE TIPOAYKTHI HedTenepepadoTku. IlepBudyHbIE W BTOPHUYHBIE TpOllecChl HedTenmepepaboTKy.
I'mybokast mepepaboTka He()TH ¢ HCIOJIB30BAaHMEM KAaTaJUTHYECKHX TIPOLECCOB — OCHOBA
pecypcocOepexeHts U MOITy4EeHUs BBICOKOKAaYECTBEHHBIX HE(PTEPOLYyKTOB.

Karanutnueckuil KpeKMHI: XMMHUYECKHE OCHOBBI U 1€€Bble NPOAYKTHI. ChIpbe KaTAIUTUYECKOTO
KpekuHra. KaTamu3aTopbl KpeKHMHra — OT NPUPOAHBIX TIJIMH /0 CHHTETHMYECKUX LEOJUTOB. Poib
QIIOMOCHJIMKATHON MaTpuubl. Perenepanus katanu3aTopa. DBOJIOLHMS amlapaTypHOro OoQopMIICHUS
KaTAJIMTUYECKOTO KPEKHWHTa: (UIBTPYIOIUA CJIOW KaTaau3aTopa, B3BEHICHHBIM CIIOW, JIBIOKYITUHCS
CJIOM 3epHUCTOr0 KaTalu3aTropa, KPeKUHT B IU(T-peakTope.

OcHOBHBIE TapaMeTpbl COBpeMEHHOro Impouecca. IlyTu coBepiIeHCTBOBAaHUS KaTaJIUTHUECKOTO
KpekuHra. /[pyrue karaauTuyeckue mporecchl HedrenepepadoTKu: puOpMHHT, MIATGOPMUHT U JIp.

[TpousBonacTBO mosmdTHICHA. PagukanbHas M MOHHas MonMMepu3auus STuieHa. Karanuszatopsl
MOHHOM nonmMmepuzanuu. [lonumepusanus B ra3oBoit (haze, B pacTBOpe, B CyCIIEH3UH, IPEUMYIIECTBA U
HenocTtaTku. CBOMCTBA MOIMATUIICHA: IUIOTHOCTD, CTENIEHb KPUCTAIIIMYHOCTH, MOJIEKYJISIpHAs Macca.

Ceippe u1s1 mpou3BoAcTBa mnosmdTUieHa. IIpomsBoactBo stmnena.  IloaroroBka cCelpps 1uid
IIPOM3BOJICTBA MOJIMATUIIEHA.

BapuaHThl TEXHOJIOIMYECKMX CXE€M IPOU3BOJACTBA IMOJMATUIEHA. TEXHOJOrMYecKas cxema
NOJIy4EeHHUs MOJUATUIIEHA IIPU BBICOKOM JaBieHUU. llonydyeHue monusTuieHa IpH CPEIHUX U HUZKHUX
napneHusX. CpaBHUTEIBHBIN aHAIM3 CIIOCOOOB MPOU3BOJCTBA MONMMATHIIEHA. TexHonorus nepepadoTKu
HOJMATUIIEHA U 00JacTU NPUMEHEHUs W3Jenuil U3 Hero. Xumuueckas MOIU(UKAIUSA MOJUAITUIICHA.
DKOJIOTMYECKHUE ACTIEKTHI IPOM3BOACTBA MTOJIMATHIIEHA U U3EINN U3 HETO.

dapmaneBTHYECKAs TEeXHOJOIMsA. TEeXHOJOrHs JIEKapCTBEHHbIX (HOpM, TIOCyIapCTBEHHOE
HOPMHUPOBAHHUE M3IOTOBJIEHUS M KOHTPOJIS KAa4eCTBA JIEKAPCTBEHHBIX IPENapaTroB, MOPOILIKH, KUIKHE
JeKapCTBEHHbIE (DOPMBI, MATKHE JIEKApCTBEHHbIE (POPMBI, JEKapCTBEHHbIE (DOPMBI, N3TrOTOBIIIEMBIE B
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ACeNTUYECKUX YCIOBUAX. IIpoMbIlUIEHHAs TEXHOJIOIMS, HOPMATHBHAs JIOKYMEHTAllMs, HACTOWKH,
JKCTPAaKThl, TEXHOJIOTMsS BOIHBIX M HEBOAHBIX pacTBOpoB, Masu. M3menpuenme. IIpocemBanue.
TabnerupoBanue. UIHbEKIMOHHBIE U TJ1a3HBIC JICKAPCTBECHHBIE (DOPMBL.

5. O0pa3oBaTesibHbIE TEXHOJIOTHH

[lepeueHp  WHOPOPMANMOHHBIX  TEXHOJOTHHA,  HWCIONB3YEeMBIX  TNPH  OCYHICCTBICHHUU
00pa30oBaTeNLHOTO MpPOoIiecca MO0 AUCHUILTUHE: TEXHOIOTUH CMEIIaHHOTO 00yYCHHS.

Hcrnonb3yeTcsi TEXHOJIOTHS TPOBEACHHS J1ab0paTOpHBIX pabOT B TpaJAMIIMOHHOW (opMe — Ha
MOJICNIBHBIX YCTAaHOBKAaX, B COUYETAHMH C BUPTYaJbHBIMH JJAOOPAaTOPHBIMH pabOTaMH, BKIIIOYAIOIIUMHU
CO3JIaHUE CTYACHTAMH MPOCTEUIIMX MaTEMAaTHISCKUX MOJIEIEH MPOIEeCCOB XUMUIECKON TEXHOJIOTHH, a
TaKkKe KOMIBIOTEPHBIA 3KCIIEPUMEHT Ha 0a3e cocTaBlIEHHBIX Mojeinel. Hekoropele maremaTHueckue
MoJIeN (B 4YaCTHOCTH, PEKTH(PHUKAIIMA B HACAJOYHOW KOJIOHHE) CTYJCHTHI UCIIOJIB3YIOT JJIsl IPOBEICHUS
ontumu3anuu mporecca. Ilpu aHammse pe3ynbTaToOB Kak J1abOpaTOpHOro, TaK M BUPTYaIbHOTO
9KCIEPUMEHTA UCTIONB3YETCSI METOBI: PaboTa B TPYIIE MO 2-3 UCIONB3YIOTCS TEXHOJIOTUU Pa3BUTHUS
KPUTUYECKOTO MBIIUICHUS U MpobieMHOro odydeHus. CTyAeHTHI MPOBOAIT KPUTUUECKUN aHAIMU3 U
00001IeHNe TTOTYYCHHBIX TaHHBIX, UCIIOIb3Yysl M3BECTHHIC UM 3aKOHOMEPHOCTH XWMHUHU U XHUMHUYECKON
TEXHOJIOTUH, JIENalOT BHIBOJABI 00 3((EeKTUBHOCTH H3y4yaeMOro INpoIecca M pEHIaloT MPOOJIEMBI,
CBSI3aHHBIC C TOMCKOM ITyTEH MOBBIIICHUS POU3BOAUTEIBHOCTH YCTAHOBKH U Ka4eCTBA MPOIYKTA.

Hcnonp3yercss Takke TpaJullMOHHAsT TEXHOJOTHS OOydeHUs, 3aKII0Yaloniascsd B YTCHUH JICKIUH C
npe3eHTanusiMi. [Ipyu TekyreM KOHTpOJie 3HAHWW HCIONB3YETCS TEXHOJIOTHS KOMITBIOTEPHOTO WU
OJIAHKOBOT'O TECTUPOBAHUS.

Jist TeKyImero M TMPOMEXYTOYHOTO KOHTPOJS 3HAHWW CTYACHTOB HWCIOJB3YeTCS pPEHTHHTOBas

TEXHOJIOTHSI.

6. YueOHO-MeTOAUYeCKOe o0ecnedeHne CAMOCTOATEIbLHOM padoThl 00y4aroImXxcst

CamocrosTenbHas pa0oTa CTYJEHTOB pealu3yercs: a) B (opMe IOATOTOBKM K 3alIUTe
71a00paTOpHBIX padoT MyTeM H3YyYEHHsI COOTBETCTBYIOUIMX Pa3/IeioB Kypca, METOINYECKUX YKa3aHUN U
aHaJu3a Ha UX OCHOBE DE3YJIbTAaTOB BBINOJHEHUs PabOThl; 0) MpU U3YyYEHUU TEOPETHUECKUX Pa3/IeIoB
Kypca 1Jis IOATOTOBKH K c/1au€ KOJUIOKBUYMOB U SK3aMeEHa.

CamocTosTenbHYI0 paboTy CTYJEHTOB 00€CIeYHBalOT METOAMYECKHE MAaTEpUaIIbl K JIEKLIHOHHOMY
KypCy ¥ METOJMUYECKUE yKa3aHHs K MPaKTUKyMY, pa3MelleHHbIe Ha caiite oubnuoreku UBI'Y, a Takxke
MH(POPMALIMOHHBIA pecypc B KOMIIBIOTEPHOM Kiacce Kadeapsl, COAep KA MPEe3eHTAMH K JIEKLUAM,
BOIIPOCHI Ul MOJATOTOBKHM K KOJJIOKBUYMaM U K 3K3aMeHY, I'padUKd JIGKIUH, MPAKTHKyMa, CIIUCOK
PEKOMEHAYEMOU JIUTEPATYpbl U AOINOJHUTENBHBIC MAaTEPHAIIBI 10 PALY TEM, COIEP/KALIUM CCBUIKM Ha
OBC. Meroauueckuii MaTepral Mo 00ECIIEYeHUIO0 CAaMOCTOSTEIbHONW PabOThl CTY/IE€HTOB MPUBOAMTCS B
npunoxenuu 1 k PIL

7. XapakTepucTHKA OIEHOYHBIX CpPeACTB /JJsl TeKYLlero KOHTPOJISA YyCIeBaeMOCTH M
NPOMEKYTOYHOM aTTecTALUM 00YYAIOLIUXCS N0 THCHHUIIIMHE

B kauecTBe OIEHOYHBIX CPENICTB JUIsl MPOBEACHUS TEKYILIErO0 KOHTPOJIS BBICTYNAIOT: KOHTPOJIbHBIE
TECTUPOBAaHUS (KOMIUIEKT TECTOBBIX 33JaHUM) U 3aJaHUA MO MPAKTHUYECKUM 3aHATUSAM (J1TabopaTopHbIE
paboThl, TpaKTHYECKUe paboThl MO KOMIBIOTEPHOMY MOJENUpoBaHuio). g mpoBeleHHs
POMEKYTOUYHOTO KOHTPOJISI — YCTHBIN 9K3aMEH.

OrneHKa 3HaHUHN CTYACHTOB OCYIIECTBIAETCS B (OpPME PEHTHHTOBOrO KOHTPOJIA. MakcuMalbHas
olieHKa nmo pucrurnHe cocraiger 100 6amnoB. B xone Tekyiiero KOHTPOJs yCIEBAeMOCTH CTYIEHT
MOXXeT HabpaTh MakcuMyMm 60 0ayuioB, U3 HUX MaKCUMyM 2 Oaiia 3a KaKIyro JabopaTopHYIO padoTy
(Bcero 28 Oamna), 3 1100 4 6ana 3a Kax10e KOHTPOJIbHOE TecTupoBanue (Bcero 32 6amo). OneHka 3a
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nabopaTtopHyto paboTsl BkItouaeT: 0,5 6aymuia 3a KauecTBO BBIOJHEHUS yd4eOHOro skcrepumenta, 0,5
Oayta 3a kauecTBO 0opMIICHHS oTueTa U 1 Ga 3a 3amuTy paboThI.

Jlomyck K K3aMeHy MOJIy4aroT CTYAEHTHI, TOJHOCTHIO BHIMOJHUBIINE JTaOOPATOPHBIN MPAKTUKYM,
CIaBIITHE BCE KOHTPOJIBHBIC M HAOpaBIIMe HE MeHee 35 peUTHHTOBBIX O0auioB. CTyeHThI, HaOpaBIIe HE
MeHee 45 06auIoB MMEIOT MPaBO Ha MOJYy4YeHUE NPU30BBIX OamioB (45-49 + 10 Gamnos, 50-55 +20
6amnoB, 56-60 +30 6anaoB).

DK3aMEHAIIMOHHBIN OTBET OIleHMBaeTcs u3 pacuera B 40 6auioB, B COOTBETCTBUHU C PEHTHHTOBOMA
LIKaJIOM.
KpuTtepnu oleHKH 0TBETa Ha BONPOCHI IK3aMeHAIHOHHOI0 OHJIeTa
[Tokazarenu bamsl

OtBeT 00J1alaeT YETKOCThIO M MOJHOTOU. CTYAEHT JAEMOHCTpUpYyeT yBepeHHoe | 35-40
BJIaJICHNE TEPMHUHOJOTMEH M OTBEYaeT Ha BCE JIOTMOJHUTENIBHBIE BOMPOCHI MO TeMe
00CyXICHUSI.

OTBeT 4YaCTUYHO pPACKPBIBAECT TMPEIIOKECHHYIO [UIs OOCYXaeHus Temy. | 26-34
[IpuBoguMBIE B OTBETE MOHATHS U CXEMbl HWILTIOCTPUPYIOTCS HWIUTIOCTPUPYIOTCS
npumMepamu. CTyJeHT IEMOHCTPUPYET XOpolliee BiaJeHHe TEPMUHOJIOTHEH U OTBEYAET
Ha OOJIBIIMHCTBO JOMOJIHUTEIBHBIX BOIIPOCOB O TeME 00CYKACHHUS.

unu

OtBer o0OsiajaeT YETKOCTbIO M IOJHOTOM, HO HE BCE OTHOCSIIHMECS K TeMe
OOCYX/IEHUSI TIOHATUS W CXEMbl HIUTIOCTPUPYIOTCS TNpPUMEpaMH, WM TPUBEACHHBIC
IpUMEpHI CoAepkKaT OIMOKHU, WIH CTYAEHT HE MOXKET JIeTalbHO MPOKOMMEHTHPOBATH
NPUBEJICHHbBIE UM IPUMEPBHI.

unu

OtBer o6Onamaer monHoTOW. IIpuBOAMMBIE B HEM MOHATHA WU KOHCTPYKIHHU
WUTIOCTPUPYIOTCS npuMepamu. Ho cTyeHT 3aTpynHseTcs AaTh MpaBUIIbHBIE OTBETHI Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI 110 TEME 00CYKICHHSL.

OTBEeT YaCTHYHO DPACKPBIBACT MPEUIOKEHHYIO ISl OOCYKIeHus TeMy (maHbl | 25-20
BEPHBIC OTBETHI Ha MOJIOBUHY MPEUIOKEHHBIX BOPocoB). He Bce oTHOCAIMECS K TeMe
OoOCYXXJeHUSI TOHSATHS M  KOHCTPYKIUH WUIIOCTPUPYIOTCS IpUMEpamMH WU
NpPUBEJCHHbIE TPUMEpPBl  COAEP)KAaT  OMIMOKH, MM  CTYICHT 3aTpyJqHsercs
IPOKOMMEHTUPOBATh MpUBEIEHHbIE UM TpuMepbl. CTyIeHT NEeMOHCTpUpyeT ciaboe
BJIaJICHHEC TEPMUHOJOTHEH M OTBEYaeT Ha HEKOTOPHIE JIOTOJHUTENIBHBIE BOIPOCH IO
TeMe 00CYKICHUSI.

CTyneHT AeMOHCTpUpYET OTCYTCTBHE 3HAHMSI M MOHMMaHUA 1o npepioxeHHon | 0-19
JUIsl 00CYKJIEHUsI TEME U HE OTBEUYAEeT Ha JOTIOJIHUTEIbHBIE BOIPOCHIL.

WroroBasi oleHKa CKIaaplBaeTcs M3 0a/uIOB, MONYYCHHBIX B XOJ€ TEKYIIETrO KOHTPOJS M Ha
sk3ameHe. Kpurepuu onenku: 50-69 0amioB — «yq0BIETBOPUTEIbHO», 70 — 84 0a/IOB - «XOpOII0», 85
0AaJJIOB U BBIIIC — «OTIUYHO».

8. YueOHo-MeTOoAMUYeCKOE M HH(POPMALIMOHHOE 00ecTieYeHHe TN CIMILTUHBI

OcHoBHasi JInTepaTypa
1. 3akreitm, A.}O. OOmas XuMuUYeckas TEXHOJOTHUS: BBEACHHE B MOJACIUPOBAHUE XHMHKO-
TEXHOJIOTHYECKUX TpoleccoB : yueOHoe mocobue / A.FO. 3akreiiM. - 3-e usm., mepepad. u gom. - M. :
Jloroc, 2012. - 304 c. - (HoBas ynuBepcuterckas OuoOmuoteka). - ISBN 978-98704-471-1 ; To xe
[DnexTponnslii pecypc]. - URL: //biblioclub.ru/index.php?page=book &id=84988
2. IlyraueB, B.M. Xumuueckass TexHoyiorus : ydeOHoe mocooue / B.M. IlyraueB ; MunucrepcTtBo
oOpazoBanusi u Hayku Poccuiickoit ®Penepaunu, PDexepanbHOEe TOCYAAPCTBEHHOE OIOIKETHOE
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oOpa3oBaTenbHOE  YYpPEXKACHHE BhHICIIET0 mnpodeccuoHaNbHOrO  oOpasoBanus  «KemepoBckuii
rOCyIapCTBEHHBI YHUBEPCUTET». - KeMepoBo : KeMepoBckuil rocynapcTBeHHbId yHUBEpcUTeT, 2014. -
108 c. : un. - bubmuorp. B kH. - ISBN 978-5-8353-1682-3 ; To e [DneKTpoHHBII pecypc].
//biblioclub.ru/index.php?page=book&id=278505.
3. JleontbeBa, A.M. OOmas xwumudeckas texHomoruss / A.W. JleonteeBa, K.B.bpsHkun ;
MunucrepcTtBo oOpa3zoBanusi W Hayku Poccuiickoit ®Denepannu, denepanpbHoe TroCyIapCTBEHHOE
OroKeTHOE 00pa30BaTEIIbHOE YUPEXKIEHUE BBICIIETO MPpohecCHOHATBHOr0 00pazoBaHus «TaMOOBCKUi
TOCYJapPCTBEHHBIN TEXHUYECKUM YHUBEpPCUTET». - Tam00B : MzmarensctBo GI'BOY BIIO «TI'TV»,
2012. - 4. 1. - 108 c. : wm, Tabm, cxem. - bubmuorp. B kH.. ; To xe [DIEKTpPOHHBIN
pecypc]. //biblioclub.ru/index.php?page=book&id=277815.
4. bpsakun, K.B. O6mas xumuueckas texnonorus : B 2-x 4. / K.B. bpsnkun, A.U. JleoHTheBa,
B.C. OpexoB ; MunucrepctBo oOpa3zoBanusi W Hayku Poccuiickori ®eneparuu, DenepanbHOe
rOCy/IapCTBEHHOE OIO/DKETHOE 00pa3oBaTelNbHOE YUPEKIEHHUE BBICHIETO MPOGECCHOHATHLHOTO
oOpa3oBaHus «TaMOOBCKHII rocyaapCTBEHHBI TEXHUYECKUN YHUBEPCUTET». - TamO0B : M3narenscTBo
OI'BOY BIIO «TT'TY», 2012. - Y. 2. - 172 c. : wn., Tabm., cxeM. - bubmuorp. B kH.. ; To xe
[DnexTponnsIit pecypc]. //biblioclub.ru/index.php?page=book&id=277912
5. Meroauueckue MaTepuanbl K JIEKIMSIM [0 XUMHYECKOW TexHosoruu. Ilpomecchl M anmapaTsl
xuMudeckor texHonoruu, yactb 1 / Cocr. Kamuauna H. B. - U3n-Bo "MBan. roc. yH-T", MIBaHOBO -
2012. - 55 c. http://lib.ivanovo.ac.ru/elib/dl/biology/metod/kalinina_2012 2.htm
6. MoaenupoBaHue U aHATIU3 MPOIIECCOB XUMHYECKOM TEXHOJIOTHH : MPAaKTUKyM : / MIBaH. roc. yH-T ;
coct. H. B. Kanununa, M. C. ®enopos .— MBanoso : MB['Y, 2015. Y. 1: baiancoBbie COOTHOIIEHUS B
XUMUYECKOW TexHosoruu. [ mapasnuueckue nporeccel .— 2015 .— 50 c.
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew/91-biologiya-i-khimiya/uchebno-
metodicheskie-izdaniya
7. MozienpoBaHU€E U aHAIN3 IPOLIECCOB XMMUUECKON TEXHOJIOTUH : IPAKTUKYM : [B 2 4.] / MIBaH. roc.
yH-T ; cocT. H. B. Kanununa, M. C. ®enopoB .— MBanoso : UB['Y, 2015.4. 2: TennoBeie u
MaccoOOMEeHHbIE Mpoliecchl. XUMHuueckoe B3aumoeiicteue .— 2015 .— 36 ¢.
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew/91-biologiya-i-khimiya/uchebno-
metodicheskie-izdaniya
8. TexHosorHs BaKHEHIINX XUMUYECKUX TPOU3BOJICTB : METOJUUECKHE MAaTEPHAIIbl K JIEKLIUAM IO
xuMuuecko texnonoruu / Ban. roc. yH-T ; coct. H. B. Kanununa .— MBanoso : UBl'Y, 2014.4. 2 .—
2014 .— 44 c : un . http://lib.ivanovo.ac.ru/elib/dl/biology/metod/kalinina_2014 2.htm
9. XuMudeckasi TEXHOJIOTHS : METOJUYECKIE YKa3aHUsI K JabopaTopHBIM pabotam / MiBaH. roc. yH-T ;
coct. H. B. Kasilmanna .— MBanoso : UBl'Y, 2014 .— 53 c.
http://lib.ivanovo.ac.ru/elib/dl/biology/metod/kalinina_2014 1.htm

JonosHuTebHAs IUTEpATypa
1. ®posos, B.®. Metoas! pacuéra IpoLEeccoB U annapaToB XUMUYECKON TEXHOJIOTUU: (IPUMEPHI U
3amaun) : yueoHoe nocoodue / B.®. ®ponos, I[1.I'. Pomankos, O.M. ®nuciok. - CII6. : Xumuzaat, 2010. -
544  c¢. - ISBN  978-5-93808-182-6 ; To  xe [DnexkTponHbli  pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=98345
2. ®ponos, B.®. Jlekuuu no kypey "lIporeccsl u anmapaTsl XUMHUECKOW TeXHOJIOTHU" : yyeOHOe
nocobue / B.®. ®ponos. - CII6. : Xumuzgar, 2008. - 608 c. - ISBN 978-5-93808-158-1 ; To xe
[DnextponnsIii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=98347
3. ®unumonoBa, O.H. TexHomornueckne pacyeThl MPOU3BOJICTBEHHBIX MPOIECCOB: yueOHOe mocodue /
O.H. ®unumonoBa, M.B. Extotuna. - Boponex : BopoHeXckuil TrocyJapCTBEHHBI YHUBEPCHUTET
MHXKeHEepHBIX TexHonorui, 2012. - 116 c. - ISBN 978-5-89448-956-8 ; To xe [DnekTpoHHBI pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=142063
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4. Xumudeckas TeXHOJorus opraHuveckux BemectB : [16+] / T.H. Cobaukuna, E.C. Ilerpona, FO.b.
bapanoBa u ap. ; MunuctepcTBOo 00pa3oBaHus M Hayku Poccum, DenepasbHOE TOCyIapCTBEHHOE
Oro/keTHOE 00pa3oBaTeNbHOE YUPEXKICHHE BBICIIET0 oOpa3oBanus «KazaHCKku HalMOHATBHBIN
HCCIIEIOBATEIIbCKUIM TEXHOJIOTHYECKU yHuBepcuteT». — Kazans : M3narensctBo KHUTY, 2018. — 80 c.
: wi. — Pexxum noctyna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500955. —
bubnuorp.: c. 78. — ISBN 978-5-7882-2366-7. — TeKCT : 3JI€KTpOHHBIH.

5. T'apmonoB, C.FO. KouTpons kadectBa U 0€30MacHOCTh JieKapcTBeHHBIX mpemnaparoB / C.IHO.
I'apmonos, H.C, Illutosa, JI.M. KOcynosa ; nox pen. C.}FO. 'apmonoBa ; @enepaibHOe areHTCTBO IO
oOpa3oBanuto, ['ocymapcTBeHHOE 00pa30BaTENbHOE YUPEKIECHUE BBICIIETO MPOPECCHOHATBHOTO
oOpa3zoBanus «KazaHckuil rocy1apcTBEeHHBIN TeXHOIOTnYeckuil yuusepcurer». — Kazanp : KI'TVY, 2008.

- 171 ¢ : Tabm, cxem. — Pexum  gocryma: mo  mommucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=258872. — ISBN 978-5-7882-0512-0. - Tekct
JJIEKTPOHHBIN.

Pecypcbl nHpOpMaIIMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn «HTepHeT»:

Cuctema D2JIGKTPOHHOW TOAJEPKKH OOpa3oBaTelnbHOTrO Tporecca «Moil  yHHBEpPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanbabie 6a3bl JAHHBIX U HHHOPMAITMOHHO-CITPABOYHBIC CHCTEMBI:

OBbC «YHuBepcuterckas 6udnroreka onnaitn» www.biblioclub.ru

OnektponHas ouommoreka MBI'Y _http://lib.ivanovo.ac.ru

Onektponnblit katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢HCHBIX
nporpamMm Microsoft Office u LibreOffice, unrepuer-Opaysep Internet Explorer, Moii yHuBepcurer,
naket nporpamm MathCad (/lemo-Bepcusi), TectoBast o6o10uka «Ikx3amenarop 5.0» (emo-Bepcus).

9. MaTtepuajibHO-TeXHUYECKOE oDecriedeHne JUCIUNINHBI

YueOHbIC ayAUTOPUH:

- IS TIPOBENICHUS 3aHITHH JIEKIIMOHHOTO THUIIA C KOMILJIEKTOM CIEIHATU3UPOBAHHON yueOHOMH
MeOenu W TEeXHUYECKHMHU CpeICTBaMU OOyYeHHMs, CIOyXallUMU [UIs TPEeJOCTaBlIEHUs ydeOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

JlaGopaTopusi, ocHaleHHas: Ja0OpaTOPHBIM 000PYI0BAaHUEM, KOMIUIEKTOM CIICIIHAIM3UPOBAHHOM
y4eOHOI MeOenu U TEXHUYECKUMHU CPEeICTBAaMH 00yUeHUsI.

[Tomerenne st caMOCTOSITEILHOM pPabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIECIHAIU3UPOBAHHOM
yueOHOIl MeOenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTh «MHTepHeT» u
obecrieuenuem noctymna B SUOC.

JleMOHCTpaliMOHHOE 00OpYy/IOBaHUE U Y4eOHO-HATIISIHBIE TIOCOOWS JUIS 3aHSATHUH JIEKIMOHHOTO
THUIa, 00EeCIIeYnBaIOIIUE TEMATUYECKUE WILTIOCTPALIUU:



OcHoBHas npodeccHoHaTbHAsI 00pa3oBaTeIbHas IporpaMma
04.03.01 Xumus
(MeauuuHCcKas ¥ papManeBTHIeCKas XUMHUS)

ABTOp pa6odell NpPOrpaMMbl IHCHHILIMHBI: TOUEHT Ka(eaps! GbyHIaMEHTaIBHOW |
IpUKIATHON XAMAM, KaHIUIAT XUMIIECKUX Hayk Delopos M.C.

[TporpaMMa paccMOTpeHa U YTBEpPXKAEHA Ha 3aceaHUH kadenpsl QyHIAMEHTAIBHOW U
TIPUKJIaAHON XUMUH

« 34 » abiecrera 2047 r., mpotokon Ne -/

IIporpamma oOHOBIIEHA

npoToko 3aceqanus kadeapnr Ne OT « » 20 ..
CortacoBaHo:
PyxoBoautens Ol JI.B. KoueToBa

(TIOATIHCE)

IIporpamMa oGHOBIEHA

IpOTOKOM 3acenanus kadeapnl Ne OT « » 20T
CornacoBaHo:
Pykosomurens OI1

(ToamHcB)

[Tporpamma oOHOBIEHA

IIPOTOKOJ 3acenanus Kadenpsl No oOTd "B 20 T
CoracoBaHoO: i
PykoBomutens OII

(o muce)




