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He.]'[]) H 3aJJa91 JTUCHHUIIIIUHBI

I.[e.m;: O3HAKOMHUTb MaruCTpoB ¢ OCHOBAMHU ONITUMU3ALUN XUMHUKO-TCXHOJIOTHYCCKUX MPOUCCCOB.

3amaun JUCHUIUIMHBL: Pa3BuTHE Y MarucTpoB 3HAaHUH O TEPMOJMHAMHYECKUX U KHHETUYECKHUX
3aKOHOMEPHOCTSX, MEXaHU3MAaX XUMUYECKUX PEAKLIHI TPU UCIOJIb30BAHUH PA3TUYHBIX HHULHATOPOB
W KaTaJu3aToOpOB, pacyeTa MaTepPHAIbHBIX OAJIAHCOB M CTEXUOMETPHU XHUMHYCCKHUX PEaKIMH, HX
MEXaHU3MaMH, KWHETUKOW W  KaTajlu30M, OCHOB OOpa0OTKM HSKCHEPUMEHTAIBHBIX JIaHHBIX;
(dbopMHpOBaHKE IEIOCTHOW CUCTEMBI XHMHUECKOTO MBIIUICHHUS.

MecTO JMCHHUILIMHBI B CTPYKTYpE 06pa30BaTeJ’[bH0ﬁ NnmporpaMmmMabl

HucuunnuHa «Teopus M TEXHOJOTMM IPOLIECCOB OPraHMUYECKOT0 U HEPTEXUMHUYECKOTO
CHUHTE3a » OTHOCUTCS K BapMaTUBHOM uyacTu mnpodeccuoHanbHoro mukiaa  OIl «Xumuueckas
TEXHOJIOTUS» U ABJISIETCS 0053aTeNbHON IS U3YUEHUS.

JUis ycnemHoro OCBOEHHMS Kypca JaHHOW AMCHMILIMHBI OOydaromMiics JOJKEeH o0sajarh
YIOBJIETBOPUTENBbHBIMU ~ 3HAHUSIMHM, IOJYYEHHBIMM TMpH H3Yy4eHUH JucuumiumH «OOmas u
HeopraHuueckas Xumus», «Opranudeckas xumus», «Dusndeckas xumus», «OOmas XuMu4eckas
TEXHOJIOTUS» Ha YpOBHE OakanaBpcKoi moArotoBku. Heo6xoauMblii MUHUMYM 3HaHUM 10 yKa3aHHBIM
JUCHMIUIMHAM OIpEAEseTCs] MPU BBIMOJIHEHUH BXOJAHOIO TECTHPOBAHHUS HA MEPBOM IMPAKTUYECKOM
3aHATHUU. B cilyyae HeEynOBJIETBOPUTENIHHOTO pe3yibTaTa BXOJHOTO KOHTPOJIA OOydaromuics
MOJIy4aeT peKOMEHJAINH JUIsl BOCIIOJIHEHUS YTpauyeHHbIX 3HaHUH.

B cBowo ouepenp, nOaHHBIM Kypc, IMOMHMO CaMOCTOSITEIBHOTO 3HA4YEHUS, SBISETCS
NpEIIECTBYIOMEH AUCHUIUIMHON i  KypcoB: Kartanuz wu  kKatanusatopbel B Ipoleccax
He(TEXMMHUYECKOTO CHHTE3a; MPOLECChl IMPOU3BOJCTBA MOHOMEPOB JJIsi CHHTE3a IOJUMEPOB;
MPOLIECCHl TIOJIYYEHHUS] BBICOKOMOJIEKYJSPHBIX COEAMHEHUN Ha MPEeNNnpHITHIX HEPTEeXUMHUYECKOIo
CHUHTE3a; XUMUS U TEXHOJIOTHUs Mpon3BoACTBA [IAB; nmpoMbIlsieHHAs SKOJOTHS; 3alllUTa OKPYKaloIIei
Cpenpbl.

3. IlepeuyeHb MJIAHHUPYEMBIX Pe3yJbTATOB OOYYeHHS MO JUCHUIIMHE (MOIYJII0),

COOTHECCHHBIX ¢ HHAUKATOPAMH J0CTHKCHUS ROMHETEHHI/Iﬁ

Hpouecc HU3Yy4YCHUS NUCHUILIMHBI HAIIpaBJICH Ha (bOpMI/IpOBaHI/IC CICAYIOIIUX KOMHeTeHHHﬁ n
HHIUKATOPOB UX JOCTHXKCHUA:

Taonuna 1
Kox mo ®I'OC NHaukaTopbl JOCTHKEHUAS ILiianupyemsbie pe3yJabTaThl
o0yueHusi mo pucuuiuinuae (3YB)
[TpodeccuonanpHbIC
I1K-9 Crocoben T1K-9.1. 3naer MeToanl 3HATH:
OpraHU30BaTh BBINOJIHEHUE BHEJIPEHUSI HAYYHO- METOJbl  BHEAPEHHS  HAy4HO-
HAaY4YHO-UCCIIEIOBATEIBCKUX HCCIeO0BaTEIbCKUX U HACCIICNOBATCIIBCKUX U ONBITHO-
KOHCTPYKTOPCKUX paboT, HOBOi

pa60T B COOTBCTCTBHUHU C
TECMATUYCCKUM IIJIaHOM
OopraHu3anuun

OTIBITHO-KOHCTPYKTOPCKUX
paboT, HOBO# TEXHUKH U

IepEIOBOM TEXHOJIOTHUH 10
nepepaboTke HeTH U raza

[1K-9.2.0pranusyet
pa3paboTKy U pearn3aiuio
IUTaHOB BHEJIPEHHsI HOBOH
TEXHUKHU U TEXHOJIOTUH,

TEXHUKH U TIEPEeIOBOM TEXHOJOTHUHU
no mnepepabotke HedpTH u Ta3za
yMeTb:

- OpraHum3oBarh pa3paboTKy U
peaM3alui0 IUIAHOB BHEAPEHUS
HOBOM TEXHUKM U TEXHOJOTHUH,
MIPOBEICHUS OpraHu3aIMOHHO-
TEXHUYECKUX MEPOTIPUATHH,
HAy4YHO-HCCIIEI0BATENBCKIX PadoT.




HPOBEACHHUS
OpraHu3aIMOHHO-
TEXHUYECKUX MEPOIIPUATHH,
HAyYHO-HUCCIIEI0BATEIBCKIX
pabor.

[1K-9.3. KonTponupyer
coOmtoaeHue TpeOoBaHUI
HOPMAaTUBHO-TEXHUYECKON
JOKyMEHTAIH, 110
TEXHUYECKOMY
00CTyKUBaHUIO
000pyI0BaHUS

[1K-9.4. Ucnons3yeT Hay4HO-
TEXHHUYCCKHUE NOCTHKCHUA U
MepeI0BOM OMBIT B
COOTBETCTBYIOIIEH OTPACIH

TIPOU3BOJICTBA
IK-9.5

Bnaneer TEXHOJIOTruel
nepepaboTKu Hedrw,
(bU3UYIECKUMU, (usuko-
XUMHYECKUMHU u
XUMHYECKUMHU  OCHOBAaMH
TEXHOJIOTUYECKHX
IIPOLIECCOB

I1K-10 Cnocoben
TUTAHUPOBATH U TIPOBOIUTH
XUMUYECKHAE UCCIICIOBAHMS,
00paboOTKy UX pe3yJbTaTOB U
OIICHUBATh MOTPEITHOCTH,
BBIJIBUTaTh THIIOTE3HI,
MPUMEHSTh METOIbI
AKCTIIEPUMEHTAIIBHOTO
UCCIICIOBAHUS.

[1K-10.1. IIpoBoauT anamu3s
HOBBIX HaIpaBJICHUN
HCCIIEI0BAHNN B
COOTBETCTBYIOIICH 001acTH
3HAHUI

[1K-10.4 Ocymectisier
aHaIM3 W ONTUMH3ALUIO
IPOLIECCOB yIpaBJICHUS
KM3HEHHBIM IIMKJIOM HAay4HO-
MCCIIEJOBATEILCKIX u
OTIBITHO-KOHCTPYKTOPCKHX

pador.

- OKCIUTyaTUpOBAaTh  COBPEMEHHOE
o0opynoBaHue U©  IpuOOpbl B
npodeccnoHaTbHOM 1A TEIBHOCTH,
- oueHuBath APPEKTUBHOCTH U
BHEJIPATh B TPOU3BOJICTBO HOBBIC
TEXHOJIOTHH ;

BJIa/IeTh:
-CII0COOHOCTHIO K
CaMOCTOSITEIbHOMY 00y4€eHHUIO
HOBBIM MeETOJaM HCCJIEIOBaHUH,
TEOPUSIM " TEXHOJIOTUSIM
HEPTEXUMHUYECKUX TIPOU3BO/JICTB,;
- 3HaHWSAMH JUIA KOHTPOJIS
TEXHOJIOTUIECKOTO npoiecca,
pa3paboTKu  HOpPM  BbIpaOOTKH,

TCXHOJIOTMYCCKUX HOPMAaTUBOB Ha
pacxoJ MarepuaioB, TOIUIMBA U
AIEKTPOIHEPIHUH, BBIOOpA
000py/I0BaHHS U TEXHOJIOTUYECKON
CXEMBI,




4. O0beM TMCHUILUIMHBI M BU/bI Y4eOHOH padoThI

Tabnmra 2
Beero wacon/sas.ea. Cexectpm
Bna yweOumoit paborm 1 2 1 2
0%0 0390 0%0 0$0 03%0 0390
KonTaxTnax padora (scero) 120/3,33 862,39 641,78 56/1,56 32/0,89 54/1,44
B ToM uncne:
Jexumn 60 /1,67 431,19 32/0,89 280,78 160,44 28/0,78
Jlatoparoprute padors (JIP)
IpaxTevecxaz nogrorosxa 60 /1,67 431,19 32/0,89 28/0,78 16/0,44 28/0,78
60,17 10/0,28 6/0,17 10/0,28
CaxocroaTensHax padora| 168 /4,67 200/5,56 66/1,83 102/2,83 86/2,39 114317
(Bcero)
B ToMm uncae:
Kypcosoit npoext 36/1,0 441,22 - 36/1,0 - 44/1,22
Pedepar 60,17 100,28 60,17 10/0,28
IIpopaborxa Tem 18/0,5 18/0,5 260,72 20/0,56
ans camocToaTensHoro| 36/1,0 46 /1,28
HIYVIeMHa
ITogroroexa x nxadoparopmmaM| 24 /0,67 34094 12/0,33 12/0,33 20/0,56 14039
padoTaM
ITogroroexa x sagery 30/0,83 30/0,83 300,83 30/0,83
TMoaroroexa x sxsaneny 36/10 36/1,0 - 3610 - 36/1,0
sager, sager, sager sKsaMen, sager IxsaMen,
BRI OT9ETHOCTH IK3AMEH, IKIAMEH, x/mp x'np
xmp. xmp.
Obmax Beero 130 158 120 168
> 288 288
TPYAOEMKOCTE gacax
I Beero 43 3,39 3,33 367
saq. e llI S 8
5. Conep:kaHue QM CHUTITHHBI
5.1. Paznennl JMCHUILIMHELI M BUABI 3aHATHI
Tabnuna 3
Jlexuuu | JlaGopart. | Ilpaxr. CamocrT. Bcero
Paznen 3aH. 3aH. paborta JacoB
No JUCIUIIJIMHBI
n/m
1 cemecTp
1 XapaKTepUCTUKa XUMHUYECKUX 2 - - 10 12
IIPOLIECCOB
2 PaBHOBECHE OpraHuuecKux 4 6 - 10 20
peakuuit
3 TepMmoMHaMHYECKUI aHAIH3 8 8 - 10 26
XUMHUYECKUX MPOLIECCOB
4 Kunetnka u KHHeTHUECKHI aHAIN3 8 8 - 18 34
XUMUYECKUX MPOIIECCOB
5 OcHOBHBIE TPOIIECCHI XUMUYECKOM 10 10 - 18 38
TEXHOJIOTUU OPTraHU4YECKOTO
CHHTE3a
HToro 32 32 66 130

2 cemecTp




PagukanbHO-1IEHbIE TPOIECCHI 4 4 - 30 38
OPraHU4eCKOM TEXHOJIOTHHU
Karanus u roMoreHHbie KMCIOTHO- 4 4 - 15 23
OCHOBHBIC KaTATUTUYCCKHE
MPOIIECCHI
['oMOreHHBIN METAIITKOMITIIEKCHBIN 4 4 - 15 23
KaTanus
I'eTeporeHHO-KaTaIUTHIECKUE 12 12 - 15 39
MpoLecchl B HeTeXUMHUU U
MIPOMBIIIIJICHHOM OPTaHHYECKOM
CUHTE3€
XapakTepucTHuKa peakTopoB 4 4 - 15 23
XUMHYECKUX TIPOIECCOB
OpPraHUYECKOTO CHHTE3a

HToro 28 28 102 158

5.2. JleKUMOHHBbIE 3aHATHS
Tabnuna 4
Ne Haumenosanue Coneprkanue pazaena
/T | pa3zena JUCIUILIAHBI
1 2 3
| cemecTp
1 | Xapakrepucruka Brenenne. Ilpenmer «Teopus XUMHUKO-TEXHOJIOTHYECKUX

XUMHYECCKUX IIPOLECCOB

MIPOIIECCOB OpPraHMYecKoro cuHTe3ay. OOmue MOHATHS |
ONpEeNeICHUsT CTEXHMOMETPUH, MEXaHW3Ma W Mapiipyra
peaKmuu. Knaccuduxkanus XUMHYECKUX peaKIuii.
KonnyecTBeHHbIE XapaKTEPUCTUKH XHUMHYECKOTO IpoIlecca:
CTETNeHb KOHBEPCUH, CEJIEKTUBHOCTb, BBIXOJ MPOIYKTA.
MarepuanbHbIil 0aJaHC CIOXKHBIX PEAKIIUM.

2 | PaBHOBecHe OpraHUYECKUX
peakiuin

Koncranra PAaBHOBCCHA IJIs1 pCajiIbHBIX I'da30B. Brruucnenue
KOHCTAHT PpPaBHOBCCHA MU COCTaBa paBHOBeCHOﬁ CMECHU
OPraHu4CCKuX BCHICCTB. yr)aBHeHI/IC HU30TCPMBbI XUMHYECKOH
pe€aKuuu. Meto bl pacdcTa KOHCTaHT PaBHOBCCHUA
XUMHUYCCKUX peaKuHﬁ. Pacuer cocraBa paBHOBeCHOﬁ CMECH
IPpU XUMHWYCCKUX PCAKIIUAX.

3 | TepmoauHaMuueckuit
aHaJIM3 XUMUYECKUX
IIPOLIECCOB

TepMoaHaAMHUUYECKUI aHAIN3 XUMHUYECKHUX MPOIIECCOB.
MerTonsl pacuera TerioBoro 3pdexra (IHTAIBINN)
XUMHYECKON PEeaKIMH: MO TaOIHMYHBIM JTaHHBIM U
SMIUPUUECKHAE METO/IBI.




Kunernka u KuHETHYECKUN
aHaJIN3 XUMUYECKNX
MPOLIECCOB

Ckopoctb xumuueckoi peakuuu. KuHernueckoe ypaBHEHME
XMMHUYECKOIO  IIpolecca M DJIEMEHTAPHOW  pEaKIuM.
KoncranTa ckOpoCTH M 3HEPrus akKTUBALUU.

Bimstnue cpembl Ha  CKOPOCTh  XUMHYECKHX — PEAKLUU.
Memnennsie u  ObicTpble  cTamud. KuHetnyeckwii
TEPMOJMHAMHYECKUNA KOHTPOJIb XUMUYECKUX peakuuid. CBs3b
CEJIEKTUBHOCTH C KNHETUKOM XMMHMYECKOT0 Ipouecca.

I | cemecTp

PagnkannHo-1ienunie
MPOLECCHl OPTaHUYECKOM
TEXHOJIOTUH

CBoOOIHBIE paiuKallbl, paJIMKaJIbHbIE U PaIUKaJIbHO-1IETIHbIE
peakuuu. O6pazoBaHue CBOOOIHBIX PaIUKaIOB: TEPMUUECKUIA
roMoJiu3, GOTOIU3 U PaIU0IN3, OKUCIUTEIBLHO-
BOCCTaHOBUTENIbHbIE peakiny. CTaguu paguKalbHO-IIEITHON
PEaKIMH.

PanukanbHO-1I€NTHBIE TPOLIECCH] B TPOMBIIITIEHHOCTH.
Tepmuueckuii KpeKUHT U nupoiu3. OKUcieHue
YII€BOJIOPOJIOB U UX MIPOU3BOIHBIX MOJIEKYISPHBIM
KHCJIOPOJIOM.

Karanus u romoreHHeie
KHUCIIOTHO-OCHOBHBIE
KaTaJINTUYECKHUE MPOIIECChHI

["'oMOreHHBIN KUCIOTHBIA U OCHOBHOM KaTan3 1
KaTaJIMTUYeCKue peakiuu. KapOkaTnoHbl 1 KapOaHUOHBI.
Kucnotel u ocHoBanus bpencrena u JIptouca, KUCI0THOCTh U
OCHOBHOCTB CPEJIbI.

Peakiun  MpOMBINIJIEHHOTO ~ OPTraHWYECKOTO  CHHTE3a,
KaTaJlu3upyemMble KHUCIOTaMH U OCHOBaHUsAMHU. Peakuuu
AIKWIMPOBAHMUS ~ apOMAaTUYECKUX M M30Mapa@HUHOBBIX

Yrji€BoaJ0pOJ0B. AnnoHHas 1 KaTHOHHAS MOJIMMEPU3 Al Hl.

I"'omoreHnEbIH MexaHu3M W KHHETUKAa METAJNIKOMIIJICKCHOTO KaTallu3a.
METAJITIKOMIUIEKCHBIH OCHOBHBIC TIOHATHS U CTPYKTYpa KOMILJIEKCHBIX COCIMHEHUH,
KaTaJIn3 JIATaHIbI.
[IpoMmbIITIEHHBIE TPOICCH METAUIKOMIUIEKCHOTO KaTajn3a:
HU30MepHr3aIus U OKUCICHHE 0JIe(hUHOB.
I'eTeporenHo- Knaccudukanus TreTEPOTeHHBIX KaTaJn3aTopOB.
KaTaJIMTUYECKHe mpoiecchl | MoauduiupoBanue KaTaJn3aTopoB n TpeboBaHwMS,

B HEPTEXUMHUH U
MPOMBIIICHHOM
OpPraHU4eCcKOM CHUHTE3e

npeabsBIsieMble K KaTtaauzaropaM. OCHOBHBIE (U3HYECKHE U
TEXHOJIOTHYECKHUE  XapaKTEPUCTUKH  KaTaau3aTOpoB U
HOCHUTEJEH.

['eTeporeHHO-KaTAIMTHYECKUE PEAKIIMA Ha KHUCIOTHBIX U
OCHOBHBIX KaTajJu3aTopax B HEPTEXUMHH M IMPOMBIIIJIECHHOM
OpraHMYecKOM cHHTe3e. V3omepuzanus YrieBOJOPOJIOB.
I'mppupoBanue OpraHUYECKHUX COEIMHEHUH.
JleruaprupoBaHue OpraHUnYECKUX COCTUHCHHM.

XapaKkTepucTHUKa PEaKTOPOB
XMMHYECKUX TPOLECCOB
OpPraHMYECKOT0 CUHTE3a

PeaKTOpBI B opraaneCKoﬁ TCXHOJIOTHUH. PeaKTOpBI JJIA
IMPpOBEACHNA T'OMOI'CHHBIX U reTepO(ba:«;HHx peaKHI/Iﬁ B
ra3oBou (1)336. PeaKTopr AJI TIPOBEACHU A peaKHI/Iﬁ B CUCTEMC
ra3-KuJKOCTb. PeaKTOpLI UL TIPOBEACHU AL peaKI_II/Iﬁ B Ia30BOH
(1)3.36 HaJ TBEPAbIM KaTaJIM3aTOPOM.

Bnusnue tuma PCAKTOPOB U criocoba BBCACHHUA pCarcHTOB Ha
CCJICKTHUBHOCTD PO CCCa. OHTI/IMI/I33.I_II/IH PCAKIIMOHHOTO Y3JIA.




5.3. JIabopaTOpHBIil NPAKTHKYM

Tabmuua 5

No HaumenoBanue Coneprxanue paszena

/T | pa3zena JUCIUTUIAHBI

1 2 3

| cemecTp

1 | Xapakrepuctuka [Tonyyenue HU3ILINX 0JIe(pHOB. CocraBnenue
XMUMHUYECKUX MPOLECCOB MaTepHalIbHOTO OajaHca Mpolecca MUPOJIN3a dTaHa.

2 | PaBHOBecHe opranndeckux | AHanM3  CBIpbs, MNPOAykToB.  OmpeneneHue  CTENEHH
peakuuit KOHBEPCUM,  CEJIEKTUBHOCTH  mpouecca.  OrmnpeneneHue

PaBHOBECHBIX KOHIIGHTpAllMi BEUIECTB, YYacTBYIOIHUX B
npolecce.

3 | TepmMoMHAMHIYECKHIA TepmoarHaMHYECKUI aHAIN3 IIPOLIECCa TUPOJIN3a 3TAHA.
aHaJIN3 XUMUYECKHUX
MPOLIECCOB

4 | Kuneruka u kuHetndeckuii | KuHeTndeckuit ananms mpoiiecca muposii3a dTaHa.
aHaJIN3 XUMUYECKHUX
MPOLIECCOB

Il cemecTp

5 | PagukanbHO-1IeMHBIE [Tonydyenue nzonpeHa AEruApUPOBAHUEM U30TIEHTEHOB
MPOLECCHl OPTaHUYECKOM AHanu3 chIpbd, MPOAYKTOB. OnpeaeieHue CTeneHn
TEXHOJIOTUH KOHBEPCHH, CEJIEKTUBHOCTH Iporecca. OnpeneneHue

PaBHOBECHBIX KOHIIEHTPALMi BEUIECTB, yYaCTBYIOIIUX B
npouecce. TepMoaAMHAMUYECKUI aHaIU3 Mpoliecca MUpoIn3a
sraHa. KuHeTnueckuil aHanus npouecca nupoJinsa 3TaHa.

8 | 'ereporeHHbli KaTaIu3 U [Tonyuenue 0-METUJICTHPOIIA JETUIPUPOBAHUEM
reTepOreHHo- u3onponuiadeH3ona. Ananus CBIpb4, IIPOJIYKTOB.
KaTaJInTU4YecKue npoueccol | OnpeneneHre CTeeH KOHBEPCUH, CEJIEKTUBHOCTH MPOLEcca.

OnpeneneHne  paBHOBECHBIX ~ KOHLEHTpalMd  BELIECTB,
Y4acTBYIOIIMX B Ipolecce. TepMOAMHAMUYECKUN aHaJu3
npoliecca nupoiinza taHa. Kunernueckuid aHanus mnpouecca
NMPOJIM3a 3TAHA.

9. | XapakTepuctuka peaktopoB | PeakToppl B OpraHu4eckoil TEXHOJOTHMHU. PeakTopwl s
XUMHUYECKUX IIPOLIECCOB NPOBEJCHUS TOMOTE€HHBIX U reTepoa3HbIX peakuuid B
OpPraHMYEeCKOro CUHTE3a. ra3oBoii (aze. PeakTopsl 1715 MpoBEACHUS PEaKIUil B CUCTEME

ra3-»XHuJIKOCTb. PeakTopsl Ui IPOBEAECHUS PEAKIUM B Ia30BOMI
da3e Haa TBEPABIM KaTanu3aTopoM. BiusHue Tumna peakropos
U croco0a BBEICHUS peareHTOB Ha CEJIEKTUBHOCTD Mpoliecca.
OnTumuzanus peakMoOHHOTO y3Ja.

10. | [Ipaktuueckast noaroroBka | I[lpuoOpereHne HaBBIKOB pabOTBl Ha  CHEKTPOMETpAX,
JIEKTPOHHOM  MHKpPOCKOIIE W JIpyroM 0oOOpyAOBaHUHU
naboparopun «HaHOXUMHUS U HAHOTEXHOJIOTUMY» IS aHAIIA3a
CHIpbSl M TPOJAYKTOB TIPOLECCOB HEPTEXUMHUYECKOTO H
OpPraHMYECKOr0 CUHTE3A .




5. CamocrositesbHas padorsl ctyaeHToB (CPC) no nucuuminae

6.1. TeMsI Al CAMOCTOATEIBHOI0 U3YUYCHUA

Ne
n/m HanmenoBanue Tem, UX cofepKaHue
1 2
1 | PactBoputenu, mnpumeHsieMbl B OpraHmdyeckol  rtexnosnoruu.  Kiaccuduxanus

pacTBOPUTEIIECH.
2 | BrimstHue cpenpl Ha CKOPOCThH JIEMEHTAPHBIX PEAKIINH.
3 | PagukanbHO-1IeTHBIE POLIECCHI B IIPOMBIIIUIEHHOCTH. PaaukanpHast momMepu3aus.

4 | Peakuuu pOMBIIIUIEHHOTO OPraHUYECKOTO KUCIOTHO-OCHOBHOTO KaTaJIMTUYECKOTO CHHTE3A.
KOH)IGHcaIII/ISI AJIBACTUI0B U KETOHOB C aPOMaTI/ILIeCKI/IMI/I COCOIUHCHUAMU U OJ'Ie(l)I/IHaMI/I.

5 | Peaknuu roMOreHHOTO METAUIKOMILJIEKCHOTO KaTain3a. | MIpupoBaHHE HEHACHIIEHHBIX
COECIUHEHU.

6 | [ereporeHHO-KaTaIUTHYECKAE TIPOIECCHl MPOMBIIUICHHOTO OPraHUYECKOro CHHTE3a.
[Momumepu3arus stiseHa. [lomumepu3sanms mponwieHa.

7 | OcHOBHBIE (PM3NYECKUE U TEXHOJOTHYECKHE XapaKTePUCTHKU KaTaIu3aTOPOB M HOCUTEIIEH.
8 | MomndunmpoBanne KaTaau3aTOpoOB M TPEOOBAHNS, IPEIBSIBISIEMbIC K KATAIN3aTOPaM.

9 | Merozpl cuHTe3a M MPUTOTOBJICHUS KaTAIU3aTOPOB.

10 | OcaxaeHHBIC KaTATH3aTOPhl U HOCUTEIIH.

11 | HanecenHble (IPOMMMTOYHBIC) KaTaTU3aTOPBI.

12 | lleonuThl (MOJICKYIISIPHBIC CUTA).

13 | Teopernueckre OCHOBBI THIPOKPEKUHTA HEPTAHBIX (HpaKIIHA.

14 | Teopernueckre OCHOBHI Mpoliecca mapauHOBBIX YTIEBOIOPOIOB.

15 | Teoperuueckue OCHOBBI IIpoLiecca TUApPATAIUU OJEPUHOB

6.2. Tembl pedeparoB

1.TeopeTrnyeckune OCHOBBI ITpOIECCa TUAPUPOBAHUS APOMATHUECKUX YTIIEBOI0POIOB.
. TeopeTuueckrie OCHOBBI MpoIiecca MMIPUPOBAHKS HEHACHIILIEHHBIX YTIIEBOJOPOIOB.
. TeopeTuueckrie OCHOBHI MpoIlecca CHHTE3a METaHOA.
. TeopeTudeckrie OCHOBHI MpoIlecca MOJIUMEPH3aIH STUJICHA.
. TeopeTuueckue OCHOBHI MPOIlecca OKUCICHUS MPOIUIICHA.
. TeopeTnueckre OCHOBHI Mpoliecca AeTUIPUPOBAHUS aJTKUIAPOMATUUECKUX YTIIEBOA0POIOB.
. TeopeTuueckrie OCHOBHI MpoIlecca M30MEPU3AIMH YTIIEBOIOPOIOB.
. TeopeTnueckrie OCHOBEHI Mpoiiecca pUPOPMHUHTa.
. TeopeTnueckue OCHOBBI IPOLIECCa U30MEpPU3AIMN aApOMAaTUUYECKUX YII€BOAOPOIOB.
10. TeopeTuueckrie OCHOBBI IPOIECCA CUHTE3a CIIMPTA HA OCHOBE CHHTE3-Ta3a.
11. Teopetudeckrie OCHOBBI IPOIECCA OKUCIUTENFHOTO aMMOHOJN3a MTPOITUIICHA.
Kpome mnepeyucieHHbIX TeM MarucTpaHTaMHd  MOTYT  ObITh BBIOpaHBI IO CBOEMY
YCMOTPEHHIO U MO COTJIACOBAHUIO C TpEeTojaBaTelieM Ipyrue TeMbl pedepaToB MO HU3ydaeMOMY

Kypcy.

O©oo~No ok wiN

6.3. TeMbl KypCOBBIX POEKTOB

l.HpOCKT YCTAHOBKU THAPHUPOBAHUA apOMATUYCCKUX YIJICBOJOPOAOB.
2. HpOCKT YCTaHOBKHU THUAPHUPOBAHUSA HCHACBINICHHBIX YIJICBOAOPOJ0B.
3. HpOCKT YCTaHOBKHW CHUHTC3a MCTAHOJIA.



4. TIpoeKT yCTaHOBKM JIETHIPUPOBAHUS AJKUIAPOMATHUYECKUX YIIIEBOIOPOIOB.
5. IIpoeKT ycTaHOBKM H30MEPU3ALMH YIrIIEBOAOPOIOB.

6. IIpoexT ycTaHOBKU CHHTE3a CIIMPTA HA OCHOBE CUHTE3-Ta3a.

7. IIpoeKT ycTaHOBKH MOJy4eHHUs (PeHOa KyMOJIBHBIM METOIOM.

6.4. IlpumepHbIii 00pa3selr 32JaHUs HA KYPCOBO€e POEKTHPOBAHUE

TI'PO3BHEHCKHUM I'OCYJAPCTBEHHBIA HE®TAHOMW TEXHUYECKHUM
YHUBEPCUTET nmenu akaaemuxka M./, MUUIMOHIIUKOBA

Kadenpa «XuMHUYecKasl TEXHOJIOTHUS TepepaboTKu HedTH U raza»

3AJJAHUE

Ha KypCOBO€ MPOEKTHpOBaHue 1o aucuuruindae Teopus u TexHogoruu [HOC

Crynent(ka) rpymnma

Tema KypcoBoOro npoekra
IIpoeKT YCTAHOBKH MOJYYEHHMS AlleTAJbAEIHIa OKMCJIEHHEM dTHJIeHA

[TIpou3BOIUTENBHOCTh YCTAHOBKH 120 THIC. T B TOJ alleTabJICTU/IA

O0BbemM KypcoBOIro npoexkra
Beenenue
1 JlurepatypHsiii 0630p.
1.1.UcTopus pa3BuTus npoiiecca.
1.2.MeTo bl NOJYYEHUS NOJUMPONUIICHA U UX CPABHUTEIILHBIA aHAJIN3
1.2.TepmoiuHaMUUYECKOE UCCIEAOBAHKUE TTPOIIECCa.
1.3. Be16op ycnoBuii mpoiiecca Ha OCHOBE TEPMOJIMHAMHUYSCKHUX ()YHKITH.
1.4. Kunerndeckoe KCCieI0BaHue IMpoLiecca.
1.6.®U3UKO-XUMUYECKHE OCHOBBI ITpoIIecca.
1.5.KaranuzaTtopsl nmpoiiecca.
1.3.XapakTepucTrKa UCIOIb3yEMOTO ChIPbS.
1.7.0mMcaHye TeXHOJOTHYECKON CXEMBI.
2. PacyeTHO-TeXHOJIOTHYECKAsl YacTh. PaccunTaTs MarepuaibHBIN OalaHC Mmpolecca.
BriBoapl. 3akmrouenne. CIIHCOK HCIOJIb30BAHHBLIX HCTOYHUKOB.
Cnucok rpadpuyecKux MpUI0KEeHUM
1. TexHosoruueckas cxema ycTaHOBKH (1 mcT)
2.Yeptex peakropa (1 mmcr)
OcHoBHast IMTEpaTypa

1. ITorexun B.M., [Torexun BB. OcHOBBI TEOpUU XUMHUYECKUX MPOLECCOB TEXHOJIOTUHU OPr. BEIIECTB
u HII. C-T16.: Xumm3gat, 2005.-900c.

2. C. B. Apenbcon, T. II. BummnskoBa, 5. M. Ilaymkun. TexHomorus He(pTeXMMHUECKOTO
cuaTe3a.M.: Xutmuns, 1985. -535c.

3. B. C. Tumodees, JI. A. CepadpumoB. [IpuHIIUIIBI TEXHOJOTHMH OCHOBHOTO OPraHUYECKOrO U
HepTexuMHuyeckoro cuHresa. M.:Bricias mkouna, 2003.-536¢.

4. C. II. I'yrauk, B. E. Coconko, B. /. I'ytman. Pacuérel 1o TEXHOJOIMM OpPraHMYECKOIO
cuaTe3a.M.: Xumus, 1988. — 380c.



5. H. H. JleGeneB. XumMHus M TEXHOJOTHS OCHOBHOTO OPraHMYECKOTrO0 M HE(YTEXUMUYECKOTO
cunre3a.M.: Xumusa,1981.-6045¢.

3aB. xadenpoii, mpodeccop, A.T.H. (MaxmymosalJl.Ill.)
PykoBoauTens nmpoexra (Xamucosa XK.T.)
« » 20 r

6.5. YueOHo-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbLHOMH PadoThI CTY1€HTOB
1. Tlorexun B.M., Ilotexun B.B. OcHOBbI TeopuH XHMHUYECKUX IPOLIECCOB TEXHOJOTUU
OpraHuvecKux BemiecTB u Hedrenepepadbotku.-C-11.: Xumuzaar, 2005. - 910c. -
2. Jle6enes H.H., ManakoB M.H., llIsenr B.®. Teopust XUMHYECKUX MPOTIECCOB OCHOBHOTO
OpraHMYecKOro M HeprexuMuueckoro cuntesa. -M.: Xumus, 1984.-376c¢.
3. Jlebener H.H. XuMust 1 TEXHOJIOTHSI OCHOBHOTO OPTaHUIECKOTO U HEPTESXUMHUIECKOTO CUHTE3a. -
M.: Xumus, 1988.-592c¢.
4. Anenwcon C.B.. Bumasikosa T.I1., [Taymkun .M. Texnonorus HeTeXMMHUYIECKOTO CUHTE3A. -
M.: Xumus,1985.-606¢.
5. AxmanoBa X.X., Xamucosa XK.T. MeTtonuueckue ykazaHusi KypCOBOMY MPOEKTHPOBAHUIO IO
XTOB. I'posusnii: [THTY, 2014. -37c.

7. OueHouYHbIE CpeaCcTBa

7.1. Bonpocsl k 3auety ( | cemectp)

1.YTo mpexncraBisieT coO0H XUMUYECKUH TTpotiecc?

2.CtexuomeTpuyeckasi peakius, cTrexuoMmerpuueckue KodpdunueHTsl. lleneBble W moOOUYHBIE
MPOJYKTHl pEaklUHd B CIOXHOM XMMHMYECKOM Ipolecce. MexaHnu3M peakiuu U MapupyT peakluu.
3.Knaccudukamnus XuMHIECKUX pPEaKITHii.

4.KoJIM4ecTBEHHbIE XapaKTEPUCTUKU XMMHUYECKOr0 IMpoIlecca: CTENeHb KOHBEPCHM, CEJICKTUBHOCTb,
BBIXOJ] POJIyKTA.

5.MarepuanbHbIil 6aJaHC CIOXKHBIX PEAKIIHM.

6.KoHncranta paBHOBecus [Uisl pealbHBIX Tra3oB. BblynciieHMe KOHCTAaHT paBHOBECHS M COCTaBa
PaBHOBECHOU CMECH OPraHUYECKHX BEIIECTB.

7.YpaBHEeHHE M30TEPMbl XUMUUECKON peakinu. MeTobl pacyeTa KOHCTAHT PAaBHOBECHUS XUMHUUYECKUX
peakuuii. Pacuer coctaBa paBHOBECHOU cMeCH MTPU XUMHUYECKUX PEaKIUsX.

8. CranmaptHoe coctosiHue. CraHmapTHele TepMmoaunHamuueckue (yHkiuu. TepMmoanHaMuyeckas
BEPOSITHOCTh MPOTEKAHMSI XUMUYECKOTO MIpOoIecca.

9.Mertob1 pacueTa cTaHAapTHOM dHeprun [ 'n66¢ca. MeToapl pacdera TerIoBoro dddexra (FHTAIBITHH )
XMUMHYECKON peaKInu: 1Mo TaOIMYHBIM JTAHHBIM U SMIIUPUYECKUE METOJIBI.

10.Ckopocts xuMHuUecKOM peaknuu. KuHeTnueckoe ypaBHEHHE XHMHUYECKOTO TMpolecca M
AIIEMEHTAPHOU PEaKIINH.

11.KoHCTaHTa CKOPOCTH U PHEPTHUS aKTHBAIUH.

12.BnusiHue cpeapl Ha CKOPOCTh XMMHUYECKUX peakiuil.  MeeHHble U OBICTpbIE CTaJUU.
13.KuneTndeckuii ¥ TEpMOJMHAMUYECKUN KOHTPOIb XUMHUECKUX PEAKIUH.

14.CBs3b CENEKTUBHOCTH C KHHETUKON XUMUYECKOTO Mpoliecca.

15. CBoOoHbIE paauKalbl, paJuKaabHble U paJAUKaIbHO-IIeNHbIe peakiun. OO0pazoBaHue CBOOOTHBIX
paauKamoB: TEPMHUUYECKUH TOMOIW3, (OTOIM3 H PAAMOIH3, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC
peaxIuu.

16.Ctaauu paauKambHO-1IETTHON peakinu.



I[pumepusplii ouner Ha 3auer (I cemectp)

BUMJIET Ne
Jucuumnuna Teopus u texnosoruun X TIIOC

Wucturyt Hedtn u raza npopuIb HTC cemectp 1

1. KonuuecTBeHHBIE XapaKTEPUCTUKU XMMHMUYECKOIO IPOLIECCa: CTENEHb KOHBEPCUH, CEJIIEKTUBHOCTD,
BBIXOJI ITPOJIYKTA.

2. CBsI3b CEIEKTUBHOCTH C KHHETUKOW XUMUYECKOTO TPOILecca.

3. TeopeTnueckne OCHOBHI MpoIiecca CHHTE3a CIMPTa HA OCHOBE CUHTE3-Ta3a.

7.2. Bonipocsi k 3k3ameny (Il cemectp )

1. Knaccudukanus XuMHYECKUX peakiuil o (pa30BOMY COCTOSIHUIO PEareéHTOB U MPOJYKTOB peaKIuH,
10 MPUPOJIE BO3IEHCTBUS TOTO UM MHOTO (PM3NYECKOTO areHTa Ha PeakIMOHHYIO CUCTEMY, 110
KaTaJu3y, CTEXHOMETPUHU, TI0 HAIIPABJICHUIO TPOTEKAHUS PEAKIINH, XapaKTepy U3MEHEHHIO CBs3ei ( 1o
MEXaHU3MY), 10 MOJIEKYJIIPHOCTU U TOPSIKY.

2.CTeXnOMeTPHUECKHE COOTHOIICHHUS HCXOTHBIX PEareHTOB.

3.00parumeble peaknun. CTerneHb MpeBpaieHns (KOHBEPCHs), MHTETpaibHas U U depeHIaIbHast
CEJIEKTUBHOCTD, BBIXO]I IPOAYKTA.

4.CrexuomeTpuyeckas peakiius, crexuomerpuyeckue kodpduirentsl. LleneBbie u nodouHbIe
IPOIYKTHI PEAKLUHU B CJIOKHOM XUMHUECKOM ITpoliecce. MeXaHnu3M peaklvu U MapupyT peakluu. .
5.MarepuanbHbIil 6aTaHC CIOXKHBIX PEAKIIHA.

6.KoHcTanTa paBHOBECHS JUIsl peallbHBIX I'a30B. BeluKclieHe KOHCTAHT paBHOBECHUS U COCTaBa
PaBHOBECHON CMECH OPraHMYECKUX BEILECTB.

7. YpaBHEHHE U30TEPMbI XUMHUECKON peaknu. MeTopl pacueTa KOHCTAHT PAaBHOBECUSI XUMUYECKUX
peaKkuu.

8.Pacuer cocTaBa paBHOBECHOM CMeCH NPU XMMHUYECKUX PEAKIHIX.

9. CranpaptHoe cocrosiHue. CTaHIapTHbIE TepMOAUHAMUYecKkue GyHKIuU. TepMoanHamMuuecKkas
BEPOATHOCTh MPOTEKAHHsI XUMUUYECKOT'O IIPOoLiecca.

10.MeTtoap! pacuera ctangapTHoU sHeprun ['m66ca. MeToapl pacuera TemioBoro 3ddekra
(PHTAJIBIIUM) XUMUYECKOHN peakIMK: MO TaOJIMUHBIM JaHHBIM M SMIMPUYECKUE METO/IBL.

11.Cxopocts xumuueckoi peakuuu. Kunernueckoe ypaBHeHHE XUMUYECKOT0 MpoLiecca u
3JIeMEHTapHOH peakiuy. KoHcTaHTa CKOPOCTH M SHEPIUsl aKTUBALMH.

12.Bnusinue cpelibl Ha CKOPOCTh XMMUYECKHUX peakiuil. MeyieHHbIe U ObICTpBIE CTaIUH.
13.Kunernueckuit 1 TEpMOANHAMUYECKHI KOHTPOJIb XUMHUECKUX PEAKLIUH.

14.CBs13b CENEeKTUBHOCTH ¢ KWHETUKON XMMHMUYECKOI'0 IIpoliecca.

15.CBo6oHBIE paiuKaibl, paAuKaIbHbIE U PaJUKaIbHO-LIENHbIE peakiuu. OOpa3oBaHue cBOOOAHBIX
pajuKanoB: TEPMUYECKUI TOMOIN3, (POTOJIN3 U PAIMOJIN3, OKUCIUTEIBHO-BOCCTAHOBUTEIbHbBIE
peaKIuu.

16.Craguu pagukanbHO-LIETHON peakiuy. PagukanbHO-1eHbIE POLECCHl B TPOMBILIUIEHHOCTH.
TepMu4ecKuil KpEKUHT U ITUPOJIN3.

17. Okucnenue yriaeBoJ0poJ0B U UX MPOU3BOAHBIX MOJIEKYISIPHBIM KUCIOPOIOM.

18.'oMoreHHbII KUCIOTHBIN 1 OCHOBHOM KaTajlu3 U KaTaluTH4YecKkue peakiuu. KapOkaTHoHbI 1
KapOaHHOHBI.

19. Kucnots! 1 ocHoBanus bpencrena u JIpronca, KUCIOTHOCTH 1 OCHOBHOCTh CPEJIBI.

20.Peakuyy mpOMBIIIIJIEHHOTO OPraHUYECKOT0 CUHTE3a, KaTalu3upyeMble KUCIOTaMU U OCHOBAaHHUSIMU.
Peakium ankuiupoBaHUs apOMaTHYECKUX M M30T1apaMHOBBIX YIIIEBOI0POJIOB.

21.AHVOHHAs M KAaTHOHHAs OJIMMEpH3als.

22.MexaHu3M U KUHETHKA METAJUNIKOMIUIEKCHOTO KaTanu3a. OCHOBHbIE OHATHUS U CTPYKTYpa
KOMIIJIEKCHBIX CO€JMHEHUM, JIUTaHabI.



23.1IpoMBIIUIEHHBIE TIPOIIECCHI METAJUIKOMIUIEKCHOTO KaTalln3a: M30MEpHU3alHs U OKUCICHUE
oJie(hUHOB.

24.1I eTepOreHHO-KaTaAIUTUIECKUE PEAKIIMU Ha KUCIOTHBIX U OCHOBHBIX KaTaJln3aTopax B
HEe(PTEXUMHHU U TPOMBIIUICHHOM OPraHUYeCKOM CHHTE3E.

25.M30mepu3aryst yrieBo10poIoB.

26.I'uapupoBaHnie OPraHUIECKUX COCTMHEHUI.

27.JlerunpupoBaHue OPraHNIECKUX COCTUHEHHIA.

28.PeakTopbl B OpraHNn4eCKON TEXHOJIOTHH.

29.PeakTopsbl I TPOBEACHUS TOMOT€HHBIX U TeTepo(a3HbIX Peakuii B ra30Bou (ase.
30.PeakTopsbl U1t MPOBEACHUS PEAKIUIl B CUCTEME Ia3-KHIKOCTb.

31.PeakTopbl I TPOBEACHUS pEaKIfil B Ta30BO (haze Ha/l TBEPBIM KaTaIU3aTOPOM.
32.BiusiHue TUTIIa pEaKTOPOB U CII0c00a BBEACHUS peareHTOB Ha CEIEKTUBHOCTD IpoIiecca.
33.0nTuMu3anys peakiuoOHHOTO Y3J1a.

34.PacTBOpUTENHN, TPUMEHSEMBI B OPraHUYECKOW TEXHOJIOTHH.

35.Kiaccuduxanus pacTBOpUTEIEH.

36.PanukanbHO-1IETTHBIE TIPOIIECCH B IIPOMBIIIIEHHOCTH.

37.PanukanbHast HOJMMEPH3AIIHSL.

38.Peaknuy MpOMBIIIIJICHHOTO OPTraHUYECKOTO KUCIIOTHO-OCHOBHOTO KaTAIUTHYECKOTO CHHTE3A.
39.KonneHcanust aberu0B U KETOHOB C apOMATUUYECKHUMHU COCTMHEHUSIMU U OJIe(DUHAMH.
40.Peax1iizi TOMOTEHHOTO METAJLUTKOMITIIEKCHOTO KaTajm3a.

41.T'unpupoBaHUE HEHACHIIIEHHBIX COECMHEHUH.

42.I'eTepOreHHO-KaTaIUTUYECKUE  TPOLECCHl  IPOMBIIIJIEHHOTO  OPraHWYEeCKOTO  CHHTE3a:
MOJIMMEPU3aLMsl STHIIEHA, NOJIUMEPH3aLysl IPOIHUIICHA.

IMpumepnublii onaer Ha s3x3amen ( 11 cemectp )

BUJIET Ne
Hucuunnuua Teopus u texnonorun XTIIOC

®DaKynabTeT HT® CIELHATIBHOCTh HTC cemectp 2

1. T'oMOreHHBIN KHCIOTHBIA M OCHOBHOM KaTalau3 U KaTaTuTHYECKHE pCaKIuu.

KapOkaTtnoHbl 1 KapOaHUOHBI.

2. Bnusanue tnna PCaKTOPOB U crocoba BBCACHHA PCAarcHTOB HAa CCIICKTUBHOCTD IIpOLCCCa.
3. T CTCPOIrCHHO-KATAIUTUUCCKUC  IIPOLCCChI  IIPOMBIIIJICHHOIO  OPraHUM4YC€CKOIro  CHHTC3a:

IoJIMMECpU3alus 5TUJICHA

7.5. Kpurepun oneHMBAHUS TEKYILIEH U IIPOMEKYTOYHOH aTTeCTALIMHA

KpuTtepun oneHKH 3HaHUH CTYAEHTAa HA JK3aMeEHe

Onenka «OTJIHYHO» BBICTaBIIIETCS CTYZCHTY, [IOKA3aBIIEMYy  BCECTOPOHHHUE,
CHCTEMaTU3UpPOBaHHbIE, TIyOOKHE 3HAHHUS Y4eOHON MpOrpaMMbl JUCHMILIMHBI M YMEHHE YBEPEHHO
NPUMEHATh WX Ha NpPaKTUKE IPU pPEIIeHUH KOHKPETHBIX 3a/ady, CBOOOJHOE U IpaBUIbHOE
000CHOBaHHE MPUHATHIX PEIICHUH.

OneHka «Xopomo» - BBICTABIAETCA CTYJIEHTY, €CIM OH TBEpPAO 3HAET MaTepHuall,
rpaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHATH IOJIy4YEHHbIE 3HAHUsI HA ITPAKTHKE,
HO JIOIYCKaeT B OTBETE WM B PEIICHUHU 337a4 HEKOTOPbIE HETOYHOCTHU, KOTOPBIE MOXKET
YCTPAHUTh C MOMOIIBIO JONOJHUTENBHBIX BOIIPOCOB MIPENOJaBaTENIS.



OneHka «y/10BJIeTBOPUTEIbHO» - BBHICTABIISCTCS CTYIEHTY, MTOKa3aBIIeMy (parMeHTapHBIMH,
pa3po3HEHHBIN XapakTep 3HaHMIA, HEIOCTATOYHO INpaBHIIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHMH,
HapYyILICHUS JIOTUYECKON MOCIEI0BATEIBHOCTH B U3JI0KEHUH IIPOTPAMMHOI0 MaTepHualla, HO IPH 3TOM
OH BIIAJICET OCHOBHBIMU pa3liellaMd y4eOHOW NpOTrpaMMbl, HEOOXOJWUMBIMH JUIsl JAJbHEHINEro
00y4eHHUsI 1 MOXKET IPUMEHSATH MOJIYYCHHBIE 3HAHUS 110 00pa3Ily B CTAaHAAPTHOM CUTYyallnH.

OneHka «Hey/0BJIETBOPUTEIbHO» - BBICTABIIETCA CTY/ACHTY, KOTOPBIM HE 3HAET OOoJbIIeH
4YacTH OCHOBHOIO COJEpKaHUs y4yeOHOM NIporpamMmbl JAUCHUIUIMHBI, JOIYCKaeT rpyObie
om0k B (OPMYIMPOBKAX OCHOBHBIX TOHSATHHA JTUCHUILUIMHBI W HE YMEET HCIOJIb30BaTh
IIOJIYYECHHBIE 3HAHUS IIPU PEIICHUN TUIIOBBIX IPAKTUYECKUX 3a/1a4.

7.3. Tekyuuii KOHTPOJIb
Obpaszey 6onpocos mexkyueco KOHmMpOoJis K iabopamoprot pabome 1

Tema ((TepMOIlHHaMquCKHﬁ AHAJIN3 XUMHNYECCKHUX IMPOIECCOB ».

1. CrangaptHoe cocTosiHue. CTaHAapTHBIE TEPMOANHAMUYECKHE (PYHKIINH.

2. TepmoaumHaMUYecKasi BEpOSTHOCTH MMPOTEKAHHSI XUMUYECKOTO TPOIECcca.

3. Metousl pacuera cTanapTHOi sHeprun [ mOOca.

4. Mertoapl pacyeTa TEIIOBOro 3pdeKTa (SHTANBINN) XUMUYECKOHN peakiuu Mo TabInyHbIM
JTAHHBIM.

5. DMnupuyecKre METOAbl pacyeTa TEeIIoBOro dPdeKTa (IHTANBINKN) XUMUYECKOHN peakinu.



7.4. Onucanue nmokasarejei u KPUTEPUEB OLICHUBAHUSA KOMIIeTEHIIMI Ha PA3JTUYHBIX 3Tallax UX (l)OpMPIpOBaHI/IH, OIIMCAaHHuE IIKAJBbI

OICHUBaHUA.

Taoauna 7

[Inanupyemble pe3ysabTaThl
OCBOEHMS KOMIIETCHIIUH

Kpurepuu onieHnBanus pe3yabTaToB 00y4eHUsI

HEYIOBJICTBOPHUTECIIBHO

YIIOBJIETBOPUTEIILHO

XOPpOLIO

OTIINYHO

HaunmenoBaunue
OLIEHOYHOI'O CPE/ICTBA

ITK-9 Cnocoden OpPraHm3oBaThb BBLINMOJHEHHEC HAYYHO-UCCIECI0BATEC/IILCKUX paﬁoT B COOTBETCTBUU C TEMATHYECCKHUM IVIAHOM OpraHm3anuun

3HATh: ®parmMeHTapHbIE Henonnsle 3Hanus CdopmupoBannsie, | ChopMupoBaHHbIE
METOIbI BHEIpeHHA | 3HAHUA HO  coJepKalMe | CUCTCMaTUYCCKUC
Hay4HO- OTZEIbHBIE 3HAHUS
HCCIIEIOBATEIIbCKUX u po0esbl 3HAHUS
OTIBITHO-KOHCTPYKTOPCKHX

paboT, HOBOW TEXHUKH U

MEepPEeIOBOM TEXHOJOTHH IO

nepepaboTke HEPTH U raza

yMeThb: Yactuynsle ymMeHUs Henonnele ymenus Ymenus nousnsle, | ChopMupoBaHHbIE
- OpraHM3oBaTh pa3paboTKy JOIYCKarOTCs yMEHUs

U pean3alyio  IJIaHOB HeOoJIbLINe

BHEJPEHUS HOBOM TEXHUKHU OLIMOKH

" TCXHOJIOTUH, MMPOBCACHUA
OpraHru3allMOHHO-

Bompocsr u OumneTst k
TEeKYITUM
aTTECTAITUsIM,

K 3a4eTy U dK3aMeHy




TEXHUYECKUX
MEpONPHUATHH, Hay4YHO-
HCCIIEI0BATENIbCKUX padoT.
- IKCIUTyaTUPOBATh
COBPEMEHHOE
000pyI0BaHKE U MPUOOPHI B
npohecCuOHAIBHOU
NeSITENIbHOCTH;

- OLIEHUBATh

3¢ ($EeKTUBHOCTh U BHEAPATH
B IIPOU3BOJICTBO HOBBIE

TE€XHOJIOTHUH ;

BJIAJETh: Yactnunoe  BimageHue | Hecucremarndeckoe | B YcnemHoe 151
-CHOCO6HOCTBIO K | HaBBIKaMU HpI/IMeHeHI/Ie CUCTCMATHUYCCKOM CUCTCMATHUYCCKOC
CaMOCTOSITEIIHbHOMY HaBBIKOB MIPUMEHECHUH MIPUMEHCHHE
00y4YEeHHIO HOBBIM METOJ/IaM HaBBIKOB HaBBIKOB
WCCIeAOBaHUN, TEOPUSIM U JIOTTYCKAIOTCS

TEXHOJIOTHUSIM poOebI

HEPTEXUMHUYCCKHX
MIPOU3BOJICTB,;

- 3HAHWSIMU TSI KOHTPOJIS
TEXHOJIOTHYECKOTO
npoiiecca, pa3paboTKH
HOPM BBIPAOOTKH,
TEXHOJIOTHYECKIX
HOPMAaTHBOB Ha  pacxol
MaTepualioB, TOIUIMBA H
AIIEKTPOSHEPTHH,  BBIOOpA




o0opynoBaHus u
TEXHOJOTUYECKON CXEMBIL.

IIK-10 Cnoco6eH nJaHUPOBATH U MPOBOJAUTH XMMHYECKHeE MCCiIel0BaHusl, 00pad0TKYy HX Pe3y/IbTATOB U OLIeHUBATH NMOTPEIIHOCTH,
BbIIBUI'aTh T'MIIOTE3bl, IPMMEHATHh METOAbI IKCIEPMMEHTAIbHOI0 HCCJIeI0BAHUS

3HATD: ®parMeHTapHbIE Henonnsle 3HaHus Cdopmuposannsie, | ChopMupoBaHHbIE
METO/JIbI BHeIpeHus | SHaHWA HO CoZIepKalIye | CUCTEMaTHYCCKUE
Hay4yHO- OT/ICJIbHBIE 3HAHHUS
HCCIIEI0BATEIIbCKUX u npoOembl 3HAHUS
OTIBITHO-KOHCTPYKTOPCKUX

paboT, HOBOW TEXHUKH U

MEepPEIOBOM TEXHOJOTHH IO

nepepaboTke HEPTH U ra3a

yMeThb: YacTruHble yMEHUSA Henonneie ymenus Ymenuss nonnele, | ChopMupoBaHHbIE
- OpraHM30BaTh pa3paboOTKy JOITYCKAKOTCS YMEHHUSI

U pealu3alMio  IJIaHOB HeOoJIbLINe

BHEJPEHUsI HOBOW TEXHUKHU OLIMOKH

U TEXHOJIOTHH, IMPOBCACHUA

OpraHu3aIMOHHO-
TEXHUYECKUX
MEpOTIPUSITHH, Hay4YHO-
HCCIIEIOBATENIbCKUX PadoT.
- IKCILTyaTHPOBATh
COBpPEMEHHOE

000pyJI0BaHKE U MPUOOPHI B

BOIIPOCHI JUIst
KOHTPOJIBHOU U
CaMOCTOSITEIbHOU
paboTHl,
TECTOBBIC 33/IaHNUS .




npodeccuoHanbHO I
JIeSATEIIbHOCTH;

- OLICHUBATH
3¢ dEKTUBHOCTh U BHEIPSTH
B IMPOU3BOACTBO HOBBIC
TEXHOJIOTUH ;

BJIAIE€Th:

-CIIOCOOHOCTBIO K
CaMOCTOSITEIIBHOMY
00Yy4YEeHHIO HOBBIM METO/IaM
WCCIEAOBAaHUMN, TEOpUSIM U
TEXHOJIOTHSIM
He(pTeXuMUUIECKHUX
MIPOU3BOJICTB;

- 3HAHUSAMU JUII KOHTPOJIS
TEXHOJIOTUYECKOTO
mporiecca, pa3paboTku
HOPM BBIPAOOTKH,
TEXHOJIOTHYECKUX
HOPMAaTUBOB Ha  pacxoj
MaTepualioB, TOIUIMBA H
ANIEKTPOSHEPruM,  BBIOOpA
obopynoBaHus u
TEXHOJIOTUYECKON CXEMBI.

YactuyHoe
HaBBbIKAMH

BJIaJICHUEC

Hecucremarnueckoe
HNPUMEHEHUE
HaBBIKOB

B
CUCTEeMATHYECKOM
MMPUMCHCHUU
HAaBBIKOB
JIOITYCKAIOTCS
poOesI

Ycnemnoe 178
CHCTEMaTHYECKOE
[IpUMEHEHNE
HABBIKOB




8. OcodennocTn peaim3anuy JTHCHUIIMHBI VI HHBAJIUA0B H JUI[ C OrPAHNYCHHBIMU
BO3MOKHOCTHMM 3I0POBbS

JUig ocylecTBIEHHsT NPOLEAYp TEKYLIEro KOHTPOJS YCHEBAEMOCTH M IPOMEKYTOUHOU
aTTecTaluy 00yJaromUXCs CO3/1aHbl (POHIBI OLIEHOYHBIX CPENICTB, aIAITHPOBAHHBIC JIIsI HHBAJUIOB U
JUI[ C OTPaHUYEHHBIMM BO3MOXKHOCTSIMH 3J0POBbsI U TO3BOJIAIOLIME OLEHUTHh JOCTUKEHUE HMU
3aIlJJAaHUPOBAHHBIX B OCHOBHOW 0OOpa30BaTeNbHON IpOrpaMMe pe3ylbTaToB OOY4YE€HHS U YpPOBEHb
c(OPMHUPOBAHHOCTH BCEX KOMIICTCHIWH, 3asBICHHBIX B oOpa3oBarenbHOM mporpamme. dopma
MIPOBEJICHUS] TEKyLled aTTecTaluyd JUIsl CTYJIEHTOB-MHBAIMWJIOB YCTaHABIMBACTCSI C Y4YETOM
WH/MBHUIYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH (YyCTHO, MMChMEHHO Ha Oymare, MMCHBMEHHO Ha
KOMITIbIOTEpE, B (opMme TecTHpoBaHUs U T.N.). Ilpu TectupoBanum i crabOBHUIALIUX CTYAECHTOB
HCIOJIb3YIOTCSL (POH/IBI OLIEHOUHBIX CPENCTB C YKpPYHMHEHHBbIM wIpudToM. Ha sk3ameH mpuriamiaercs
COMPOBOXKIAIOIINN, KOTOPbIH OOecrneurBaeT TEXHUYECKOE CONPOBOXKJAEHUE CTyAeHTy. Ilpu
HEOOXOJIMMOCTH CTYJEHTY-UHBAIMAY NPEIOCTABISETCS JONOJHUTEIbHOE BpeMsS A MOATOTOBKU
OTBETa Ha dK3aMmeHe (wiu 3adere). OOydaroniuecs ¢ OTrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI U
oOyuaroniyecsi MHBaIMbl OOECHEYMBAIOTCS TEYaTHBIMU M 3JEKTPOHHBIMU 00pa3oBaTEIbHBIMU
pecypcamu (TIporpaMMbl, ydeOHBIE TOCOOMsI i CaMOCTOATENhbHOW paboThl U T.1.) B (opmax,
a/IalITUPOBAHHBIX K OTPAaHUYECHUSAM UX 3/10POBbs U BOCHPUATUS HHPOPMAIUH:

1) JUIS UHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS M0 3PEHHIO:

- MJISl cJenbIX: 3aJaHus s BBIIOJHEHHS Ha CEMHMHAapaX W MPaKTHUYECKUX 3aHSITHUSX
opopmisitoTcsl  penbepHO-TOoUeuHbIM HpudToM bpaiinsg uam B BUIE AJIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C MOMOIIbIO KOMIIBIOTEpPA CO CHEIUATM3UPOBAHHBIM MPOTPAaMMHBIM OOECTIeYeHUEM st
CIIENbIX, JUOO 3a4YUTHIBAIOTCA AaCCUCTEHTOM; IMChbMEHHBIE 3aJaHMsl BBINOJHAIOTCA Ha Oymare
penbedHO-TOUeUHBIM  mpupTOM bpaiing wumM  Ha KOMIBIOTEPE CO  CHEHHATU3UPOBAHHBIM
MIPOrpPaMMHBIM OO€CTIeUeHUEM JIJIsl CJENBIX JIMOO HAJAMKTOBBIBAIOTCS ACCHUCTEHTY; O0y4Jaronumces s
BBITIOJIHEHUSI ~ 33/laHUs  TNpPU  HEOOXOJMMOCTH  MPENOCTABISAETCS  KOMIUIEKT  MHCbMEHHBIX
MpUHAUISKHOCTeH u Oymara Juisi muchbMma penbedHo-ToueuHbIM HipudTom bpaiins, koMmbioTep co
CHeIHaTM3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEUEHHUEM IS CIETIbIX;

- VIS ¢J1Ia00BUASIIUX: 00ecreynBaeTCsl MHANBHIyaIbHOE PABHOMEPHOE OCBEIICHNE HE MEHEe
300 mrokc; oOyuaromuMmcsi A BBIMOJHEHUS 3aJaHusl [P HEOOXOJUMOCTH MPENOCTaBISETCS
YBEJIMYUBAIOIIEE YCTPOICTBO; BO3MOXKHO TaKK€ HCIIOJIb30BAHHE COOCTBEHHBIX YBEJIMYMBAIOUIUX
YCTPOICTB; 3aaHUs ISl BHITIOJIHEHUS 3aJaHUI 0(OPMIISIOTCS YBEITMUYEHHBIM HIPUPTOM;

2) JUIS UHBAJIUOB U JIUL C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS MO CJAYXY:

- I TAYXMX M cJa00cabIIAIMX: 00ecreunBaeTcs HajJudue 3BYKOYCHIIMBAIOIICH
anmnapaTypbl KOJUIEKTUBHOTO TOJb30BaHUS, MPU HEOOXOAUMOCTH OOy4aroUmIMMCS IPEIOCTaBIISETCS
3BYKOYCWJIMBAIOIAsl amiapaTrypa HHAWBHUYaJbHOTO TOJB30BaHUS; MPEAOCTABISAIOTCS YCIyTd
CYpAOIEPEeBOTUHKA;

- Uil CJeNOrJIyXux JOIycKaeTcs TMPUCYTCTBHE AaCCHUCTEHTa, OKA3bIBAIOIIETO YCIYTd
tudaocypronepeBogunka (MOMUMO TpeOOBAaHUM, BBIMOJHSIEMBIX COOTBETCTBEHHO MJISi CJEMbIX H

TIIyXUX);

3) VI JIMI C TSDKENBIMM HapyIIEHUSMH pedd, TIIYXUX, CJIa0OCHbIMIAMINX JIEKIUH |
CEeMMHapbI, IPOBOIUMBIE B YCTHOH (opmMe, MPOBOAATCS B MUCbMEHHOH (Gopme;

4) IVl MHBAJIUAOB W JIUI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU 37I0POBbS, MMEIOLIUX

HapYLIECHHS] ONOPHO-ABUIaTeILHOI0 annapara:

- JUIA JIMI ¢ HApYIIEHUSMH OTOPHO-/BUTATENBHOTO amlmapara, HapyIeHUsIMH JBUTaTEIbHBIX
(GyHKIMH BEpXHHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH: NMHCbMEHHbIE 3a/laHus
BBIMIOJIHAIOTCS. HA KOMIIBIOTEPE CO CHEIHAIU3UPOBAHHBIM IPOrPAMMHBIM OOECTIeYeHuEeM MU
HA/IMKTOBBIBAIOTCSI ACCHUCTEHTY; BBIIIOJIHEHHE 33/1aHUH (TECTOB, KOHTPOJIBHBIX paboT), MPOBOANMBIE B
MUCHMEHHOM (hopMe, TPOBOIATCS B YCTHOM (popMme myTem ompoca, 6eceibl ¢ 00ydaroumMes.



9. YyeOHo-MeTOIMYecKOe U HHOpPMaNIMOHHOE o0ecnevyeHne JUCHMIIHMHbI

9.1. Jluteparypa

1. INorexuna B. M. OCHOBBI TEOPHH XUMUYECKHUX MPOIECCOB TEXHOJIOTHH OPraHUYECKUX BEIIECTB U
Hedrenepepadorku / [lorexun B. M. , [lorexun B. B. - Cankr-IlerepOypr : XUMU3JIAT, 2017. - 944
c. - ISBN 978-5-93808-287-8. - // URL http://www.medcollegelib.ru/book/ISBN9785938082878.html.
2. [Torexun B.M., Ilotexun B.B. OcHOBBI T€OpUU XUMHUYECKUX MIPOIECCOB TEXHOJIOTHH OPraHUIECKUX
BemecTB U HedrenepepadoTku.-C-I1.: Xumuznat, 2005. 910c. - 35C «IPRbooksy.
3. Tumodeer B.C., Cepapumor JI.A. IlpuHIHIIEI TEXHOJOTHH OCHOBHOTO OPraHUYEeCKOro |
He(TEXMMHUYECKOTO CHHTe3a. YueOHoe mocodue. M3manue 3.-M.: Breicimast mkomna, 2010.- 536¢.— ObC
«IPRbooks»
4. Opno HO.J., Jlebener 1O.A., Caiipymmn W.II. TepmMoxumusi opraHuydecKux CBOOOJIHBIX
pamgukanoB.- M.: Xumus, 2001.-304c¢.- ObC «IPRbooks»

5. JIebeneB H.H. Xumus u TeXHOJIOTUSI OCHOBHOT'O OPraHMYECKOT0 U HEPTEXUMHUECKOI'0 CHUHTE3A. -
M.: Xumus, 1988.-592c¢.

6. Anenscon C.B.. Bumnasikosa T.I1., [Taymkua .M. TexHomorus HEPTEXUMUIECKOTO CHHTE3A. -

M.: Xumus,1985.-606¢.
7. Karanmurudeckue nporecchl HehTexuMun 1 HedrenepepaboTku : yaeOHoe mocodue / M.B.
Kypasnera [u ap.].. — Kazanp : Kazanckuii HallnoHaIBHBIN UCCIEI0BATEIHCKAN TEXHOJIOTMUECKHI
yauBepcuteT, 2019. — 316 ¢.- OBC «IPRbooks»
8. O6mras xumudeckas Texaosorus. U.1. Xumudeckne mporeccsl U peakTophl : yaeOHoe mocodue / .
— Towmck : Tomckuii nomutexandeckuii yausepcuret, 2019. — 187 ¢. — DBC «IPRbooks.
9. OnTrMU3aIMsST XUMHUKO-TEXHOJIOTMYECKUX MPOIECcCOB : yueObHoe nmocoodue / JI.H. I'epke [u ap.].. —
Kazans : Kazanckuii HAIMOHAIBHBIN MCCIIEA0BATEIBLCKIUN TEXHOJIOTUYECKUI yHUBEpCcHUTeT, 2018, —
104 c. — OBC «IPRbooks».
10. Cadmynuna A.I'. TeopeTnueckue METOIbI UCCIICAOBAHUS MIPOIYKTOB OPraHUYECKOTO CHHTE3A :
yauebHnoe nocodue / Capuynuna A.I'., Taramesa P.I'.. — Kazans : Kazanckuii HanimoHaIbHBII
HCCIIeIOBATeILCKUI TexHoIornueckuii yausepeureT, 2018. — 88 ¢. — DBC «IPRbooks».
11. XumMuueckast TEXHOJIOTHSI OpraHUYECKUX BemecTB : yueoHoe nocobue / T.H. Cobaukuna [u 1p.].—

Kazans : Kazanckuii HalMOHAJIbHBIN MCCIIEI0BATEIBCKUI TEXHOJIOTHYECKUN yHUBEpcuTeT, 2018, —
80 c. — OBC «IPRbooks».

MPOrpaMMHOE U KOMMYHHKAIIHOHHOE 00OecIeueHue:

1.951eKTpOHHBIN KOHCIIEKT JICKIIHA.

2. MeTtonnyeckue yKka3aHus K BBIIOJHEHUIO JaOOPaTOPHBIX U KYpCOBBIX paboT. CailT 3IeKTpOHHBIX
Y4EOHUKOB ¥ IMOCOOMIA IO XUMUH ¥ XUMHUYEeCKOU TexHosoruu: http://www.rushim.ru/books/books.htm
3. Caiirt kadenpst XTHI', rae pazMenieHbl JIEKTPOHHBIE JIEKIIUU U Y4eOHBIE TOCOOuSI.

4. Hayunas snexTponHas 6ubnmoreka elibrari/ru.
5. ITarentHas 6aza QUESTELPATENQPAT http://www.orbit.com/WelkomePage/

9.2 Meroauyeckue yKa3aHHsl 1O OCBOCHMIO NUCHHUILIMHBI «COBpeMeHHbI¢ NMPUHUMIIbI
MPUTOTOBJIEHUS] M METObI AHAJIN32 TOIIMB U NPoayKToB» (IIpuioxkenne 1)

10. MaTepuajibHO-TeXHUYECKOE o0ecrevyeHne T CUMMIMHbI

1. JTaGoparopus Juist IPOBEACHUS CHHTE30B 110 OPraHUYeCKOMY CHHTE3Y M aHAJIN3a KayecTBa
HE(PTENPOIYKTOB U MPOAYKTOB HEPTEXUMHUECKOTO U OPraHMUECKOT0 CUHTE3A.

2. Kitacc ¢ nepcoHanbHbIMA KOMIIBIOTEPAMHU JUIsl IPOBEAECHUS IPAKTUUECKUX PACUETOB IO JaHHBIM,
MOJIyYEHHBIM B X07i€ J1a00paTOPHBIX paboT U UX 0HOPMIICHHUS.


http://www.rushim.ru/books/books.htm

I[MTPUJIOXXEHUE 1

MeToanyeckue yKa3aHHus M0 OCBOECHHIO U CHHIIMHbBI
«Teopus ¥ TEXHOJOTUH MPOIECCOB OPrAHNYECKOT0 M He)TeXMMHUYECKOr0 CHHTE3a»
1.MeTtoauueckue ykKa3aHusi JUI OOyYAWIIMXCHA MO TUIAHUPOBAHWUIO M OPraHH3aIUH
BpeMeHHU, HE00X0TUMOT0 JIJIS 0CBOEHUS TUCIUILIHHBI.

N3ydeHne pekoMeHayeTCs HayaTh ¢ O3HAKOMJICHUS C pabouell mporpaMMoOil TUCIUTUIHHEI, €€
CTPYKTYpPOH M COJIep>KaHuEM pa3iesioB (Mojysei), GOHIOM OIEHOYHBIX CPEICTB, 03HAKOMHUTBCS C
y4e0HO-METOAMYECKUM U MHPOPMAITHOHHBIM 00CCIICYCHUEM JTUCITUTUINHEIL.

Hucuunnuna «Teopusi 1 TEXHOJOITMH IMPOLECCOB OPraHMYecKOro M HedgrexMmMHUYeCKOro
CHHTE3a» COCTOMT W3 8 CBS3aHHBIX MEXKIY CO00I0 TeM, OOCCICUMBAIOIINX TOCIEA0BATEIHHOS
m3yueHne wmarepuana. OOyuenme mo gucnuiuiiHe «Teopusi M TeXHOJOTHHM _NPOIIECCOB
OPraHNu4YecKoro M HepTeXMMMUYeCKOr0 CHHTE3a» OCYIIECTBIISETCS B CIeAyomuX (Gopmax:

1. AynutopHsle 3aHATHS (JEKIUH, JAOOpAaTOPHBIE 3aHATHUSA).

2. CamocrosiTenbHass paboTa cTyneHTa (KypcOBOM MPOEKT, TEMbI Ui CaMOCTOSITEIBHOTO
U3yYEHHUs, IOArOTOBKA K JJa00OpaTOpHBIM paboTam, IIOAr0TOBKA K 3a4€Ty, MOArOTOBKA K DK3aMEHY).

3. UHTepakTHBHBIC (DOPMBI IIPOBEICHUS 3aHIATHN (KOJJIOKBUYM, JICKITUS - JUCKYCCHS, TPYIIIOBOE
pereHue kerica u ap. Gopmsi).

Y4eOHBId MaTepuay CTPYKTYPHPOBAH W  HM3YYCHHE JIUCIUIUITMHBI IPOHU3BOJUTCS B
TEMaTHYECKOW TOCIIeA0BATEIbHOCTH. KakIOMy NpPaKTHYECKOMY M CaMOCTOSTECILHOMY H3y4YeHHIO
Marepuaiga MPeAlIecTBYeT JEKIUs Mo JaHHOW Teme. OOydarorniuecss caMOCTOSITEIBHO TPOBOMIST
MPEIBAPUTEIIBHYIO TOATOTOBKY K 3aHATHIO, NMPUHUMAIOT AaKTHBHOE M TBOPYECKOE yYacTHE B
00CYXJICHHH TEOPETUYECKUX BOIPOCOB, Pa3d0pe MPOOJIEMHBIX CHUTyalluidi M TIOUCKOB TyTeH HX
peumieHus. MHorue mpoOneMbl, H3y4aeMble B Kypce, HOCST JAUCKYCCHOHHBIN XapakTep, 4YTO
MpeNIoaraeT UHTEPAKTUBHBINA XapaKTep MPOBEACHUS 3aHIATUI HA KOHKPETHBIX ITpUMeEpax.

OrnrcaHue MocaeI0BaTeIbHOCTH JACUCTBUIN 00yUarOIIeTroCs:

[Ipn u3ydeHum Kypca cielyeT BHUMATEIbHO CIylmlaTh W KOHCIIEKTUPOBATh MarepHal,
U3JlaraéMblii Ha ayIUTOPHBIX 3aHATUAX. [l ero mMOHMMaHMS U KayeCTBEHHOIO YCBOEHUS
pEKOMEHAyeTCsl CIeAYIoNIas MOCae10BaTeIbHOCTh ICHCTBU:

1. Tlocne oxoH4YaHHWs Y4eOHBIX 3aHATHHI JUIs 3aKpelyieHuss MaTepuana MPOCMOTPETh H
00lymMaTh TEKCT JICKIIMM, IPOCIYIIAHHOW CETOJHS, pa3o0parh paccMoTpeHHble npumepsl (10 - 15
MHHYT).

2. Ilpu moAroToBKE K JIEKIMH CIEAYIOUIETO JHS MOBTOPUTH TEKCT MPEAbIAYIIeH JEKIHHU,
MOyMaTh O TOM, Kakasi MOXeT ObITh cieayromas tema (10 -15 munyT).

3. B Teuenue Henenu BeIOpaTh BpeMs i pabOTHI ¢ IUTeparypoil B Oubnuoteke (mo 1 gacy).

4. Tlpu mOArOTOBKE K JIaOOpAaTOPHOMY 3aHSTUIO MOBTOPUTH OCHOBHBIE MOHATHS MO TEME,
METO/UKY TpOBeJeHUsS 1abopaTopHO paboThl. Pelas KOHKPETHYIO CHUTYalMIO, - MPEIBAPUTEIHHO
MOHSATH, KAKOH TEOPETUUYECKHI MaTepra HY>KHO UCIOJIb30BaTh. HaMeTUTh miian npoBeaeHus padoThI
1 00pabOTKU SKCIIEPUMEHTATIbHBIX JaHHBIX.

2. MeToauveckne yKa3aHus 10 padoTe 00y4arOIMXCs BO BpeMsi IPOBeAeHUS JIeKIM .

Jlekiuu  garoT  OOydYalOIIMMCA ~ CHCTEMAaTU3MpPOBAaHHBIE  3HAHUS MO  JAWCIUILIIUHE,
KOHILIEHTPUPYIOT HMX BHUMaHuUE Ha Hauboyiee CIOXXHBIX W BaXXHBIX Bompocax. Jlekuuu 0oOBIYHO
W3NIAraloTcsl B TPAAUIIMOHHOM WUJH B MPOOJIeMHOM cTHIe. J[7s CTYAeHTOB B OONBIIMHCTBE CIy4YaeB B
npobiemMHoM cTuiie. [IpoGreMHBI CTUIL TO3BOJNSET CTHUMYIHPOBATh AKTUBHYIO TO3HABATENBHYIO
JEeSITENFHOCTh OOYJarOIIMUXCSl M UX MHTEPEC K AUCIUILIMHE, (OPMUPOBATH TBOPUYECKOE MBIILICHHE,
npuberatb K MPOTUBOIOCTABIECHUSM U cpaBHeHHsAM, 20 nenate 0000IIEHHs, aKTHUBU3UPOBATH
BHHMMaHHE O0YYAIOIINXCs MyTeM MMOCTAHOBKH MPOOJIEMHBIX BOITPOCOB, MOOILIPSITh TUCKYCCHIO.

Bo BpeMs JNEeKIMOHHBIX 3aHATHI pPEKOMEHIYeTCS BECTH KOHCIEKTHPOBAHHE YueOHOTO
MaTtepuana, oOpamaTh BHUMaHHe Ha (HOPMYIUPOBKUA U KAaTErOPUH, PACKPBIBAIOIINE CYTh TOTO WU
WHOTO SIBJICHUS, WJIA TIPOIIECCOB, BHIBOJIBI U MPAKTHYECKHUE PEKOMEH IAIUH.

KoHcrekT jexknuu Jiydiie moapas3ieisiTh Ha MYyHKTHI, COOMOas KPACHYIO CTPOKY. DTOMY B
00JBIION cTeneHu OyAyT CIOCOOCTBOBATH BOTPOCHI IJIaHA JIEKITUH, TPEI0KEHHBIE MTPEToAaBaTelsaM.




Cnenyer oOpamjath BHMMAaHWE Ha AaKIEHTHI, BBIBOJBI, KOTOpHIE JAETAeT IpPEernoaaBaTellb, OTMeYas
Hanboyiee BaKHBIE MOMEHTHI B JIGKIIMOHHOM MaTepualieé 3aMEUaHHSIMH «BaXHO», «XOPOILIO
3allOMHUTH» U T.I. MOXXHO JejaTh 3TO M C IOMOIIbIO PA3HOLBETHBIX MAapKepOB WIH pYYEK,
[IOAYEPKUBAsi TEPMUHBI U ONIPEACICHUSI.

[lenecoobpa3Ho pazpaboTaTh COOCTBEHHYIO CHCTEMY COKpallleHU, aO0OpeBHaTyp M CHMBOJIOB.
Opnako npu nanbHeHel padoTe ¢ KOHCIIEKTOM CHUMBOJIBI JIyUIll€ 3aMEHUTh OOBIYHBIMHU CIIOBAMU IS
OBICTPOTO 3PUTETHHOTO BOCIIPUSATHS TEKCTA.

PaboTtass Hajq KOHCHEKTOM JIEKIUH, HEOOXOJMMO WCIIOJIB30BaTh HE TOJBKO OCHOBHYIO
JUTEpPaTypy, HO U Ty JIMTEPATYPY, KOTOPYIO TOTOJIHUTEIBHO PEKOMEHI0BAI MperoaaBaresiab. IMeHHO
Takas cepbe3Has, KpONOTJuBas padoTa C JIEKUMOHHBIM MaTepUaioM IO3BOJUT IIyOOKO OBJIAJEThH
TEOPETUYECKUM MaTEpUAJIOM.

Temaruka nekuuii Jaercs B paboueid mporpaMMe AUCIUIIITNHBIL.

3.MeToanueckne yKazaHus 00y4aruMMcs 10 MOAroTOBKe K NPAKTHYeCKUM

Ha naGopaTopHbIX 3aHATHUSX MPUBETCTBYETCS aKTUBHOE Y4acTHE B OOCYXKJIEHUM KOHKPETHBIX
CUTYaI1i, CHOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUN HAaXOAUTh HanboJiee 3PPEKTUBHbBIE PELICHUS
MIOCTABJIEHHBIX Mpo0OJieM, YMEThb HaXOJWUTh IOJIE3HBIN JOTOJHUTENbHBIM MaTepual MO TeMaTHKe
CEMHHAPCKUX 3aHSATHM.

CryneHTy peKOMEeHAyeTCsl cleayroas cxeMa MoAr0TOBKH K JJaOOpaTOPHOMY 3aHSITHIO:

1. O3HakoMJIeHHE C IUIAaHOM JIaDOpaTOPHOIO 3aHSATUS, KOTOPBIM OTpakaeT cojiep:KaHue
MPEJI0KEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JICKITHI;

3. [TpounTaTh OCHOBHYIO U JIONIOJHUTEIBHYIO JIUTEPATYPY.

B mpomecce moAroToBku K J1a0OpaTOpPHBIM 3aHATHSM, HEOOXOIUMO OOpaTHUTh o0coboe
BHUMAaHUE Ha CAMOCTOSITEILHOE HU3YYEHHE PEKOMEHJOBAHHOW JmuTeparypbl. lIpum Bceil momHOTE
KOHCIIEKTHPOBAHHUS JIEKIIUM B HEM HEBO3MOKHO M3JIOKUTH BECh MaTepHall U3-3a JIUMUTA ayAUTOPHBIX
gacoB. [losromy camocrositepHass paboTa C ydyeOHHKaMH, Y4eOHBIMH TOCOOWSMH, HAYy4HOM,
CIIPaBOYHOM JIUTEPATYPOH, MaTEpHAIaMH TEpUOANYECKIX M3Manuii u VIHTepHeTa sBisieTcs: Hanbosee
3¢GEeKTUBHBIM ~ METOJOM  TOJY4YEHHsS JOTOJHHUTENIbHBIX 3HAHH, TO3BOJIET 3HAUYUTEIHHO
aKTUBU3MPOBAThH IpoOliecC OBJIaleHuss HHPopMaluel, crnocoOcTByeT Oosiee TIYOOKOMY YCBOEHHIO
M3y4aeMoro marepuaina, GoOpMUPYET y CTYACHTOB OTHOIIEHHE K KOHKpeTHOU mpobieme. Bce HOBBIE
MOHATHS MO0 H3ydyaeMoil TeMe He0OXOIUMMO BBIYUYHUTh HAW3yCThb M BHECTU B IJIOCCapUid, KOTOPBIN
1enecooOpa3Ho BECTU € CaMOro Havajia U3y4yeHHs Kypca;

4. OTBEeTUTH Ha BOIIPOCHI IJIaHA JTA0OPATOPHOTO 3aHSTHUS,

5. BRITTOJIHUTE JOMaINIHEe 3a/1aHueE;

6. [IpopaboTaTh TecTOBBIC 3aJaHUS U 3a/1a4H;

7. llpu 3aTpynHeHusx chopMynHpoBaTh BOMPOCH K MPEIo1aBaTeio.

Pe3ynbTar Takoit paboThI 1OKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYJEHTa CBOOOIHO OTBETUTH Ha
TEOPETUYECKUE BOIMPOCHI JIA0OPATOPHOTO MPAKTUKYMa, BBICTYNATh U y4acCTBOBATh B KOJIJIEKTUBHOM
0OCY)KJICHHH BOIPOCOB HM3Y4aeMOM TEMbl, MPABUIBHO BBHITIOJIHATH MPAKTHUYECKUE 3aJaHHsl U HHbBIE
3aJlaHusl, KOTOPbIE 1al0TCs B (POHAE OIEHOYHBIX CPEICTB JUCIIUILINHBL.

4. MetoanyecKue yKa3aHUusi 00y4alOImMMCs 110 OPraHU3alii CAMOCTOATEIbHOM padoThl.

Ienp opraHmzamy caMOCTOATENBbHOM paboTel mo aucuuiuinHe «Teopusi W TeXHOJI0TMH
IPOIIECCOB OPraHUYecKOro M HeTeXMMHYECKOIr0 CHHTeXa» - 3TO yIIyOJeHHe U pacllhpeHue
3HaHUH B 00JAacTH NPUTOTOBICHHMS M aHalIM3a TOBAPHOM NpOXyKUMHU; (HOPMHUPOBAHHE HAaBbIKA U
MHTEPECa K CAMOCTOSATENBHOMN MIO3HABATEIbHOM JEATEIIBHOCTH.

CamocrostenbHas padoTa oOy4aromuxcs ABIsSETCs BaXKHEHIIUM BUAOM OCBOCHUS COJIEPIKAHUS
JTMCUUIUIMHBL, OJITOTOBKH K MPAKTUYECKUM 3aHIATUSAM U K KOHTPOJIbHOU padote. Crofa ke OTHOCSTCS
U CaMOCTOSATENIbHOE YIJIYyOJeHHOE u3ydeHue TeM aucuumuiuHel. CamocrosrenbHas —paboTa
npeacTaBisieT co0oi MOCTOSHHO JEWCTBYIONIYIO CHCTEMY, OCHOBY 00pa3oBaTEIbHOIO IMpolecca U
HOCHUT HCCIIEIOBATEIIbCKUI XapakTep, YTO MOCIYXHT B OyaylleM OCHOBaHMEM Uil HalmUCAHMA
BBIMMYCKHON KBaTH(PUKAIIMOHHON pabOThl, MPAKTUYECKOTO MPUMEHEHUS MOTy4YCHHBIX 3HAHUH.




Opranuzanus caMoCTOSITeIbHON paboThl 00YYaIOIINXCS OPUEHTHPYETCSI HA aKTUBHBIE METO/IbI
OBJIAZICHUSl 3HAHMSAMHM, PA3BUTHE TBOPYECKHX CIIOCOOHOCTEH, TMepexoJ OT MOTOYHOro K
WH/IMBUYAIM3UPOBAHHOMY O0YYEHHIO, C YYETOM MOTPEOHOCTEH U BOSMOKHOCTEH JIMYHOCTH.

[IpaBunbHast OpraHM3alUsi CAMOCTOSTENBHBIX YUEOHBIX 3aHATHH, WX CHCTEMaTHYHOCTH,
1esecooOpa3Hoe TUIAaHHMPOBaHWE pabOvYero BPEMEHH IO3BOJISIET CTYACHTAM pa3BUBAaTh YMEHHUS U
HAaBbIKM B YCBOGHMHM M CUCTEMATHU3AlUM NPUOOpETAaeMbIX 3HAHUI, 00ecreurBaTh BBICOKUN YpPOBEHb
yCIIEBAEMOCTHU B NIEPUOJ 00YUEHHUS, MTOJIyYUTh HABBIKH MOBBIILIEHUS TPO(HECCHOHATIBHOIO YPOBHSI.

CamocrosiTenbHas paboTa peann3yercs:

- HETIOCPEJICTBEHHO B IIPOLIECCE ayAUTOPHBIX 3aHATUM - HA JIEKLIUSX, IPAKTUYECKUX 3aHATHIX;

- B KOHTAaKT€ C IIpernojaBaTesieM BHE paMOK pacluCaHus

- Ha KOHCYJbTAIMSIX 110 Y4€OHBIM BOIIPOCaM, B XO/I€ TBOPUYECKUX KOHTAKTOB, IIPH JIMKBUIALIUH
3aJI0JDKEHHOCTEH, NP BBINOJHEHUN UHANBUIYaIbHbIX 3aJaHUM U T.1.

- B Oubnmoreke, aoma, Ha Kadeape TMpU BBHINOJIHEHUH OOydaroUuMcs Y4eOHBIX H
MPaKTUYECKUX 3aau.

Buast CPC

1. KypcoBoii npoexT.

2. Pedepar

3. Tewmsl a71s1 CaMOCTOSITETHHOTO M3YYCHHUSI.

4. TlonroroBka K 1a00paTOPHBIM 3aHITHUSIM.

5. TloaroToBka Kk 3a4eTy.

6. IloaroToBka K 3K3aMeHY.

7. Yyactue B MepOnpHsITUsIX (KOH(PEpEeHIIuU, CEMUHAPHI)

Tembl UIsT caMOCTOSITENTBHON pabOTHI MpomHcaHbl B paboueil mporpaMMe TUCIHILIHHBL.
O hEeKTUBHBIM CPEICTBOM OCYIIECTBICHHUS] OOYYaIOIMIMMCS CaMOCTOSITEIbBHOW padOThI SIBIISETCS
ANIEKTPOHHAs WH(OPMAIMOHHO-00pa3oBaTelbHasl Cpella YHUBEPCUTETa, KOTOpas oOecrnednBaeT
JOCTYI K y4eOHBIM IJIaHaM, paboOYuM MporpaMMaM JMCIHUIUIMH (MOJyJeH), TPaKTUK, K HU3TaHHUSIM
AIIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM.



Pazpaborunx

Jlou. kadenpoi « XTHI

COI'VIACOBAHO:

3as. kadeapoit «XTHI»

Jupexrop JIYVMP I'THTY
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/ Xaaucosa XK. T./

__Maxwmynosa JLIIL _/

/M.A . Maromaesa/






