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1. MECTO JUCLMIIJIMHEI B CTPYKTYPE OBPA3OBATEJIbBHOM [TPOI'PAMMEBI

1.1.  TpeGoBaHus K NMpenBAPUTEIbHOIN MOATOTOBKE 00YYaIOUIUXCS, MPEALIECTBYIOIINE
U COITyTCTBYIOLME IUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCSI U3yUEHUE TAHHOM:

JUCLUIUIMHBL TMporpamMmsl OakanaBpuata: Heopranuueckas Xumus, AHaJIUTHYECKas
xumusi, Oprannueckas xumust, @uznyeckas Xumus, PU3N4ecKue METOAbl UCCIIETOBAHMSL.

JIMCUMIUINHBI, KypcOBble paOOThl M MPAKTUKM, A KOTOPBIX OCBOCHHE JaHHOU
JUCIUILIMHBI HEOOXOIMMO KaK IPEeIIeCTBYIOLIEE:

XuMHUEeCKasi TEXHOJOIHs, XHUMHUS TBEPAOTrO Tela, NPOM3BOJACTBEHHAs MPAKTHKA!
IpeIIUILIOMHAsL.

2. OIIMCAHUME IUCLUIIIMHBI

2.1.001mas xapakTepuCcTUKa

HaumeHoBaHMe noka3atens 3HayeHue NoKa3aTes
HasBanue 06pa3oBaTebHON MPOTrPaMMBbI 04.03.01 Xumus (mporpamma OaxkajgaBpuara)
HIudp u Ha3BaHHE B COOTBETCTBHH C b1.B./IB.4. OCHOBBI HEOPTAaHUYECKOTO
y4eOHBIM IIJITAHOM CHHTE3a
Yacte 00pazoBaTeIbHON IPOTrPAMMBI BapuatuBHas yacTb: BEIOOp CTyI€HTA
KoymuecTBO 3a4eTHBIX €IMHUL BCETO YaCOB 3/108

2.2. Pacnpenenenue 4acoB 1o popmMaM U nepuoaaM o0yueHHs

OO011ee KOIUYECTBO YaCOB
o o = CaMOCTOSI-
opma 2. 3 6 o o
5 g JIEKLIH- nabopa- MIPaKTH- TEJILHON opMa
00yueHHs & S BCETO

8 OHHBIX TOPHBIX YEeCKUX paboThI+ KOHTPOJIS

KOHTPOJIb
Ounas 3 5 34 17 - 57 108 JK3aMeH
OuyHo-3a04Has 4 10 5 - 93 108 JK3aMeH

3. IEJIV JUCIIATUINHEI

Wznoxenne cryneHTaM HH(OpPMAMA O pa3HBIX BHIAX XUMHUYECKUX DPEAKIHH, Kak
OCHOBbI HEOPraHMYEeCKOro CHHTE3a, a TaKkke O HEOOXOAMMOCTH MpeABapUTEIbHOIO
TEPMOJUHAMHYECKOTO aHallM3a BO3MOXXHOCTH MPOTEKaHMSI HEOOXOIUMBIX PEAKINil B HYXHOM
HanpasieHuu. KypcoMm mpemycmaTpuBaeTcsi OCBEIIEHHE OCHOBHBIX METOJOB CHHTE3a
HEOPraHMYECKUX COCIUHEHUH IO TPAJAUIMOHHBIM TEXHOJOTHSM B IMPOILECCe MPOTEKAHUS
peakmuii B ra3oBoil ¢asze, B pacTBOpax U B3aUMOJCHCTBHEM MEXKIY TBEPJIbIMHU BEIIECTBAMHU.
OcoOeHHOE BHUMAaHHE yIESETCS COBPEMEHHBIM METOAaM CHHTE3a TpH  TOMOIIU
ra3oTpaHCHOPTHBIX peakUui, peakluuid B 30HE TOPEHUs, PACHbUIUTENbHBIX TEPMUYECKUX U
KPUOCKOIIUYECKUX METO/IOB, ‘30JIb-T€JIb° METOAA.

VYrny6neHnue 3HaHUN CTYIACHTOB O TEOPETHYECKUX (TEPMOIMHAMHUYECKHX) pacueTax
BO3MOXXHOCTH TPOTEKAHHWSI XUMHYECKHX pEaKIHii, O BIUSHUM Ha CMEIICHHWE pPaBHOBECHUs
peakuuii TemmepaTypsl u fgaBieHusa. (OOydeHHE CTYACHTOB YMEHHUIO aHaJM3UpPOBATh
BO3MOXXHOCTh CHHTE3a KOHKPETHOTO COSAMHEHHSI C TOMOIIBIO0 HanboJiee MOAXOIAIIEr0 METO1a C
Y4eTOM CHEeUM(UKU CBOMCTB HCXOJHBIX BEIIECTB, CIOXHOCTH HEOOXOAMMOIro 00O0pYyIOBaHMS,
3¢ (HEKTUBHOCTH M SKOJIOTHUECKON 06€30MacCHOCTH MPOIIecca CHHTE3a B LIEJIOM.
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4. KOMHETEHIUN OBYHAIOIIETOCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X
NHAWUKATOPBI U TNTAHUPYEMBIE PE3YJIBTATBHI OBYUEHUA

4.1. KommnereHumun

[IK-1. Cnocoben BbIOMpaTh U HUCHOJB30BAaTh TEXHUYECKUE CPEJICTBA U METOJIbI
UCIIBITAHUN Ui pEIIeHHS HCCIEAOBATeNbCKUX 3a7ad XUMHYECKOW HAMpaBIIEHHOCTH,
MIOCTABJICHHBIX CIIEIIHATIICTOM 00Jiee BEICOKOM KBATU(UKAIIH

4.2. NHaukaTopbl KOMIETEHIUH

IIK-1.1. BeiOupaer TeXHHYECKHE CpEACTBA M METOAbl HCHbITaHWi (W3 Habopa
UMEIOLTNXCSA) IS PEIICHUS TOCTABICHHBIX 33/1a4, TOTOBUT OOBEKTHI UCCIICIOBAHUS

4.3. Pe3ynbTarhl 00y4eHUs

INK-1.1.1. 3HaeT METOAWKY TMPOBEACHUS XHUMHUYECKOTO SKCIEPUMEHTA, CIIOCOOBI
MHTEPIIPETALNN PE3YJIbTATOB UCCIIEI0OBAaHUI B paMKax 3aKOHOB HEOPraHUYECKONW XUMHUHU.

IIK-1.1.2. YMeeT npoBOAUTH XUMUYECKHI 3KCTIEPUMEHT, HHTEPIPETUPOBATH PE3YIbTATHI
UCCJIEIOBAaHUM B paMKax 3aKOHOB HEOPTraHMYECKON XUMHUHU.

IIK-1.1.3. Brnameer mpuemMamu pelleHUs THUIOBBIX 3aJad OOIIed M HEOPraHUYECKOU
XUMHH C UCIIOJIb30BAaHNEM U3BECTHBIX 3aKOHOB.

5. TIPOT'PAMMA JUCIHUIIJIMHBI

HazBanue TeMbl Kpatkoe cogepxanue TeMbl (BOIPOCHI TEMBI)

1.1.BBegenue. Xumudeckas peakiiys Kak OCHOBa
CUHTE3A.

1.2.Pa3HOBUIHOCTH XUMUYECKUX PEAKIIHM,
KiaccuuKalus Mo pa3HbIM MPU3HAKAM.

1.3.0mpezenenne HanpaBieHUs MPOTEKAHUS
XUMUYECKHUX PEAKLUUN C TOMOILBIO
TEPMOJIMHAMHYECKUX PACUETOB.

1.4.Posib KHUHETUYECKUX TAPAMETPOB B
MPOTEKAHUU PEAKIINH.

1.5.Ynpasnsemoe BIUSIHUE HA HAIPABIICHUE
peaKInu.

1. Xumuueckas peakiusi Kak OCHOBa
CHHTE3a

2. Peakuuu MexXJy ra3aMu U C 2.1.Heopranuueckuii CHHTE3 C y4acTHEM
y4acTUeM Ia3000pa3HbIX BELIECTB. ra3o00pa3HbIX BEILECTB.

2.2.Peakuuu MeX]ly ra3aMy U C y4acTUEM
ra3000pa3HBIX BEIIECTB.

2.3.BausHue TeMIeparypbl U pazMepa MOJIEeKY
Ha CKOPOCTb PEAKLIMI MEXIY ra3aMH.

2.4.0co0eHHOCTH PEeAKITNN MEKIY
razoo6pazaeiMu NH3 u HCI.

2.5.IlpoMBbIIIEHHBIE METOABI CHHTE32 AMMHAaKa U
XJIOPUCTOTO BOJOPO/IA.

2.6.BausiHue TeMiepatypbl U 1aBICHUS Ha BBIXO]
MPOIYKTOB.

2.7.Bb1060p ONTHUMANBHBIX YCIOBHM ISl CHHTE3a
NH3 u HCL

2.8.Crennrka cMeImBaHus BOJOPOIa U XJIopa
s cuaresa HCI.

3. T'a3oTpaHcnOpTHBIE peakuuu 3.1.'a30TpaHCHIOPTHBIE PEAKLINU.
3.2.MIX npaKTHYECKOE UCIIOIb30BaHUE.
3.3.Pa3HOBUIHOCTH peakluii ¢ ra3000pa3HbIMU




KOMITIOHEHTaMH.

3.4.Cunre3 ¢ynepeHa.

3.5.IlomyueHre TOHKUX MJICHOK AU Hy3nOHHBIM
HAaIbUICHUEM PEarcHTOB.

4. MexaHu3Mbl 00pa30BaHUs OCAIKOB

4.1. Mexanu3mbl 00pa30BaHUS OCAJIKOB.

4.2.BnusHue pa3HbIX (AKTOPOB Ha CTENEHb
3arpsiI3HEHUS OCaJKOB.

4.3. YcnoBus BeIIENEHUS O0CaIKa.

4.4. In 1y KUMOHHBII IIepuos oOpa3oBaHUs
LEHTPOB KPUCTATU3ALIH.

4.5.BrnusiHue pasHbIX (aKTOpOB (TeMmmepaTypa,
KOHIIEHTpPALUs, CKOPOCTh CIUBaHMs, HAJIUYUE
B pacTBOpE IOCTOPOHHUX KOMIIOHEHTOB) Ha
pasMep 4acTHIl 0CaJIKa.

4.6. [Ipotiecchl OKKIIFO3UH.

4.7.BnusiHMe  TOCJEOBAaTEIIbHOCTH  CIMBAHUSA
PacTBOPOB Ha MPOLIECCHI aJICOPOLIUH.

5. MeToanbl OYUCTKHU OCAIKOB OT
npuMecein

5.1.MeTo/1bl OYUCTKH OCATKOB OT IPUMECEH.

5.2.MeToabl OYUCTKH OCAIKOB
NepeKpucTauI3auen, IPOMBIBAHUEM,
JNEKaHTaIuen.

5.3.Mcnonb3oBaHne OpraHMuECKUX
pacTBOpUTEIIEH.

5.4.1lonsiTHE BRICAIMBAHUS TIPU IIOMOIIA
OpPraHUYECKUX PACTBOPUTEIICH.

5.5.IloHATHE O COBMECTHOM OCAXKJICHUM.

5.6.Vcniosib30BaHNE COBMECTHOTO OCAXKICHUS ISt
MOJTy4EHHUs 0CcaJIKa HEOOXOIUMOTO COCTaBa.

5.7.Peakuuu B pacTBOpax Mex1y
MaJIOpaCTBOPUMBIMH BELIECTBAMH.

5.8.0npenenenre HaNpaBiICHUS U yCIOBUMA
MPOTEKAHUS XUMUYECKON PeakLuu ¢
WCIIOJIb30BAaHUEM BEJIMUMH MTPOU3BEICHUN
PacTBOPUMOCTH KOMIIOHEHTOB Ha MPUMEpe
cunresza Cas(PO4)30H.

6. OCOOEHHOCTH peaKLUi MEeKIY
TBEPJBIMH TEJIAMHU.

6.1.0OcHOBHBIE MOJIENTN B3aUMOJICUCTBUS MEXKIY
YJacTHUIIAaMU B TBEpJ0i (ase.

6.2.0c0o0EHHOCTH peaKInii MEXIY TBEPIbIMU
TEJIaMHU.

6.3.lucdpy3nonHbBIC MOIETH B3aUMOICHCTBUS,
TOTIOXUMHYECKHUE PEAKITUH, MOICITH
3apoJIbIIIIC00pa30BaAHUSI.

6.4. lonymenne Snnepa o nuddy3nonHoM
B3aUMO/ICHCTBUU TBEPBIX BEIICCTB.

7. OcHOBHBIE (aKTOPHI, KOTOPHIE
BJIMSIOT HA CKOPOCTh U TITyOUHY
MpOTEKaHus TBEPI0Gha3HBIX peaKuil

7.1.Bnusaue pa3Hbix (GaKTOPOB (IUCIIEPCHOCTH,
TOMOT'CHHOCTU, MTPHUPOABI KOMIIOHCHTOB
CMECH, TEMIIEPATYPbI) Ha CKOPOCTh
MPOTEKaHUs TBEPAO(DA3HBIX PEAKITUH.

7.2.0cHoBHBIE (AaKTOPBI, KOTOPHIC BIUAIOT HA
CKOpOCTH U INTyOUHY NPOTEKaHUs
TBep0(a3HBIX peakiuii. BausHue crenenu
JIMCIIEPCHOCTH U CTETIEHU TOMOTEHHU3AIINH.
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7.3.CoBpeMeHHOE 000pYy10BaHUE JIsI
JUCTIEPrUPOBaHUS TBEP/BIX BEIIECTB.

7.4.BnusiHie TeMnepaTypbl U CKOPOCTHU €€
MOBBILLICHMUS.

7.5 I1onsTre o Temneparype Tammana.

7.6.Bp100p yCcnoBHil U peareHToB s
OCYILECTBIICHUSI CUHTE3a PU ITOMOILH
TBepA0(a3HON peaKkIuH.

7.7.Henocratku MeToa.

7.8.HoBble HampaBieHus TBep10(a3HbIX
TEXHOJIOTHM.

7.9.Peakiiuu B 30HE TOPEHUSI.

8. IlpuroroBnenue cmeceit s
NPOBE/ICHUS TBEPA0(ha3HBIX PEAKITHIA
C HMCITOJIb30BaHUEM PACTBOPOB

8.1.IlpuroroBnenue cmece Uit MPOBEIEHUS
TBepA0(ha3HBIX PEaKIUil C UCTIONb30BAHHEM
pacTBOpOB.

8.2.CyTb METOJIOB paCIBUIUTEIBHOTO
BBICYIIMBAHUS U PACTIBUTUTEILHOTO OTXKHUTA.

8.3.OCHOBHBIE HAIIPABJICHUS PA3BUTHUS U
YCOBEPILIEHCTBOBAHUS METO/IA.

8.4.IIpeumyiectBa MeToa (BbICOKAs
TOMOTEHHOCTh PEarupyronux KOMIIOHEHTOB).

8.5.DaKkTopbl, KOTOPBIE CAEPKUBAIOT
WCIIOJIb30BaHNUE METO/IA.

8.6.CX0ACTBO U OTIIMUHE METOIOB
BBIMOPaKHBAHUS PACTBOPOB.

8.7. O6opynoBaHue /js MPOBEACHUS CUHTE3a B
THAPOTEPMATBHBIX YCIOBHUSX.

8.8.0cobennoctu meroaa. [Ipeumymiectsa u
HEJIOCTATKH 0 CPAaBHEHUIO C JPYTUMHU
METOAaMHu.

8.9.KoHTpOJIb 32 MPOTEKAaHUEM PEAKIIUA.

8.10. BbIX0J CHHTE3UPOBAHHBIX BEIIECTB.

9. CoBpeMeHHbBIE METO/IbI CHHTE3a
HEOPTraHMYECKUX BEIICCTB.

9.1. Kpuockonuyeckuii MeTo;1

9.2.307b-renb TEXHOJIOTHS.

9.3.CamopacipocTpaHsIOIIHIACs
BBICOKOTEMIIEPATYPHBIN CUHTE3.

9.4.Metoabl CUHTE3a KOOPIMHAIIMOHHBIX
COE€IMHEHUN.

6. CTPYKTYPA U COAEP’)KAHUE NJUCHUITJIMHDBI

6.1. ®opma 00ydeHUs1 — OUHas1, Kypc — 3, ceMecTp — 5

HaumeHnoBaHnus pa3aenoB U TeM Komiectso yacos
Jlekn. | Jlabop. | Ilpakr. | CPC+K | Beero

Pazgen 1. Xumuueckas peakuuys Kak OCHOBA 4 2 - 8 14
CHHTE3a
BBenenue. Xumuueckasi peakiusi Kak OCHOBa 0,5 - - 2 2,5
CHHTE3A.
PasHoBuanocTH XUMUYECKUX  pEeaKUui, 0,5 - - 2 2,7
KJIaCCU(PUKAIIMS IO Pa3HBIM NMPU3HAKAM.
OnpeneneHue  HampaBJICHHs  MPOTEKAHHMS | 1 - 2 4




XUMHUYECKHUX peakuui c IIOMOIIBIO
TEPMOJMHAMHYECKHUX PacUETOB.

Ponb KUHETHYECKUX MapaMeTpoB B 1 - 1 2
MPOTEKAHUU PEaAKIIHH.

VYnpapnsieMoe BIMSHUE Ha HampaBJEHUE 1 1 1 3
peaKInu.

Pazgen 2. Peaknuum Mexay rasamMmm U C 4 2 8 14
y4acTHEM Ta3000pa3HbIX BEUIECTB.

Heoprannueckuidi  CHHT€3 €  y4acTHUEM 0,5 - 1 1,5
ra3000pa3HbIX BEUIECTB.

Peakuun Mexay razaMu M C ydyacTUEM 0,5 0,5 1 2
ra3000pa3HBIX BEIICCTB.

BnustHue temmepaTypbl U pasMepa MOJEKYI 0,5 0,5 1 2
Ha CKOPOCTh PEAKLHI MEXAY ra3aMu.

OcobenHocTH peaxkuuu MEXIY 0,5 0,5 1 2
ra3zoo6pazasiMu NH3 u HCI.

[IpoMBILIZIEHHBIE METOIBI CHHTE3a AMMHUAKA U 0,5 - 1 1,5
XJIOPUCTOTO BOJOPO/IA.

BuustHue Temnepatypsl U 1aBJICHUS HA BBIXOJ 0,5 - 1 1,5
POAYKTOB.

Br16op onTUManbHBIX YCIOBUH 7Sl CHMHTE3a 0,5 0,5 1 2
NHs u HCL

Crennduka cMeNmMBaHUS BOJOPOAA M XJIOpa 0,5 - 1 1,5
st cuaTe3a HCI.

Pasnea 3. 'a3oTpaHcnopTHBIE peakIuu 4 2 8 14
["a30TpaHCIOPTHBIEC PEAKIUU. 0,5 - 2 2,5
Hx mpakTuyeckoe UCIoib30BaHuUE. 0,5 0,5 1 2
PazHoBUIHOCTH peakiuii ¢ ra3zoo0pa3HbIMU 1 0,5 1 2,5
KOMIIOHEHTaMH.

Cunres dynepena. 1 0,5 2 3,5
[Tomyyenue TOHKUX TJIEHOK AU Y3HOHHBIM 1 0,5 2 3,5
HaIlbUICHUEM PEareHTOB.

Pa3nen 4. MexaHnu3mMbl 00pa30BaHUs OCAJKOB 5 1 8 14
Mexaau3mMbl 00pa30BaHUs OCAIKOB. 0,5 - 1 1,5
BrnusHue pasHbix (aKTOpOB Ha CTENEHb 1 0,5 1 2,5
3arpsi3HEHUS] OCAIKOB.

VYcnoBus BBIJICIICHUS OcaJKa. 0,5 0,5 1 2
NHyKImoHHbBIH MepUoI oOpazoBaHms 1 - 1 2
LIEHTPOB KPUCTAJUIA3AIIH.

Brnusane pasHbix (akTopoB (TeMreparypa, 1 1 2 4
KOHIICHTpAIUs, CKOPOCTh CIIMBAHUS, HATNIHE

B pacTBOpE MOCTOPOHHHUX KOMIIOHEHTOB) Ha

pa3Mep 4acTHUll OCaKa.

ITponecchl OKKITIO3UH. 0,5 - 1 1,5
Bmusgane 1mocnemoBaTeNbHOCTH — CIIMBAHHUS 0,5 - 1 1,5
pPacTBOPOB Ha MPOLIECCHI AACOPOLIUH.

Pa3znea 5. Meroabl OYHMCTKH OCAOKOB OT 6 2 8 16
npuMecen

MeTopl OUHCTKH OCAIKOB OT MPUMECEH. 0,5 - 1 1,5
MeTtop1 OUYHCTKH 0CaJIKOB 0,5 1 1 2,5

nepeKpUcTaIn3alueH, IPOMBIBAHHEM,




JIEKaHTaIHen.

Hcnonb3oBanue
pacTBOPHUTEIIECH.

OpTraHUYECKUX

Iloustue BbICAJINBAHUA npu oMo
OPraHNYeCKUX PACTBOPUTEIICH.

IIoHsTHE O COBMECTHOM OCaAXICHUU.

Hcmonp30Banne COBMECTHOI'O OCaAXICHU
JJIA MOJTy4YCHHUA ocaaka HGOGXOIII/IMOI‘ (O)
cocCTaBa.

Peaknun B pactBopax MEXKIY
MaJIOPaCTBOPUMBIMHU BELIECTBAMH.

OmpenenieHne HampaBiCHUS U YCIOBUH
NPOTEKaHUsS  XMMHUYECKOH  peakuuud  C
HUCIIOJIB30BAHHUEM BCIIMYUH HpOI/ISBCHGHI/If/'I
pPacTBOPUMOCTH KOMIIOHEHTOB Ha TpHUMEpe
cuntes3a Cas(PO4)30H.

0,5

2,5

Pa3znen 6. OcoOEHHOCTH peakIMii MEXITY
TBEPJBIMH TEJIAMU

16

OCHOBHBIG MOoaeciIn B3aHMO,Z[eI>'ICTBI/I$I Memz[y
YaCTHUIIAMHU B TBEpJoH (dase.

0,5

4,5

OcoOeHHOCTH peakIuid MeXIy TBEPAbIMH
TEJIaMHU.

0,5

4,5

Juddy3nonHbie MoJeNu B3aUMOCHCTBUS,
TONOXMMHUYECKHUE peaKum, MOJICTIH
3apoJIbIlIe00pa30BaHuUsI.

0,5

3,5

Honymenue Sumepa o auddy3noHHOM
BBaHMOﬂeﬁCTBHH TBCPAbIX BCUICCTB.

0,5

3,5

Pazgen 7. OcHoBHble (aKTOpBl, KOTOpbIE
BJIMSIIOT HA CKOPOCTh U IIyOMHY MPOTEKAHUS
TBep0(a3HBIX peakuuit

16

Bnusiane pasHbix (akToOpoB (IMCIIEPCHOCTH,
TOMOTE€HHOCTH,  NPUPOJbl  KOMIIOHEHTOB
CMecH,  TemmepaTypbl) Ha  CKOpPOCTb
MPOTEKaHUs TBEP10(a3HBIX PEAKIIHIA.

0,5

1,5

OcHoBHbIE (aKTOPBI, KOTOpPbIE BIUSIOT Ha
CKOPOCTb u ryOuny MPOTEKAHUSA
TBepaoda3HbIX peaknuil. BrnusHue crenenu
JUCIIEPCHOCTH U CTETIEHH TOMOTE€HU3AIIH.

0,5

2,5

CoBpeMeHHOE obopymoBaHue TUTSt
AUCTICPIrUpOBaHNA TBECPAbIX BCIICCTB.

0,5

Bnusinue TemmepaTtypbl W CKOpPOCTH €€
MOBBIIICHHUS.

0,5

ITonsiTue o remneparype TamMmmana.

0,5

0,5

Beibop  ycnoBuith W peareHTOB A
OCYLIECCTBJICHUSI ~ CHHTE€3a IIPpU  IIOMOIIH
TBep10(a3HOM peakIni.

0,5

Henocrarku MeToza.

0,5

Hossle HaIlpaBJICHUS TBepa0(da3HbIX

TEXHOJIOTHH.

Peakuuu B 30He ropeHus

Pasnen 8. [IlpurortoBieHue cmeceil st
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NpoBeNCHUST  TBEpAO(A3HBIX  peakmuii ¢
UCIIOJIb30BAHUEM PACTBOPOB

[IpuroToBienue cMmeceil sl MPOBEACHUSA 0,5 0,5 - 1 2
TBepAO(Da3HBIX pPEaKIUil C HCIOJIb30BAHHEM
pacTBOPOB.
Cytp METOZI0B PaCIBUINTEIBLHOTO 0,5 - - 1 1,5
BBICYIIMBAHUS M PAaCIbUIMTEILHOTO OT)KUTa.
OcHOBHBIE  HamNpaBlIEHUS  pPa3BUTHI U 0,5 0,5 - 1 2
YCOBEPIICHCTBOBAHUS METO/IA.
[Ipeumymiecta MeToaa (BBICOKAS 0,5 - - 1 1,5
TOMOT'€HHOCTh PEarupyroIux KOMIOHEHTOB).
®daxkTophl, KOTOpBIE CAEPKUBAIOT 0,5 0,5 - 1 2
MCIIOJIb30BaHUE METOA.
CxoncTBo u OTJINIHE METOJIOB 0,5 - - 1 1,5
BBIMOPa)XKMBaHMsI pACTBOPOB.
O6opynoBanue Isi TPOBEICHUS CHHTE3a B 0,5 - - 1 1,5
THUAPOTEPMANIbHBIX YCIOBUSIX.
Ocobennoctn Metoma. llpeumymiecTtBa u 1 - - 1 2
HEJOCTATKU 10 CPaBHEHUIO C JPYTUMU
METOJIaMHU.
KoHTpos1b 32 NpoTeKaHUEM peakLni. 0,5 0,5 - 1 2
BbIX01 CHHTE3UPOBAHHBIX BEIIECTB. 1 - 1 2
Paznen 9. CoBpeMeHHBIE METOIBI CHHTE3a 10 2 - 10 22
HEOpPraHMYECKUX BEIIECTB
Kpuockonnueckuii MeTo 1 - - 2 3
30J1b-T€JIb TEXHOJIOTHSI. 1 - - 2 3
CamopacrpocTpaHsIOIIHICs 1 - - 2 3
BBICOKOTEMIIEPATYPHBII CHHTE3.
MeTtonanl CHUHTE3a KOOPJMHAILIMOHHBIX 7 2 - 4 13
COEMHEHHUI.
HUTOI'O 3A 5 CEMECTP 51 17 - 76 144
6.1.®opma 00yueHus: — OUHO-3a049Has, Kypc — 4, cemecTtp — 7
HaumenoBanus pa3aennos u TeM Kosiectso acos
Jlexu. | Jlabop. | Ilpakr. | CPC+K | Beero
Paznen 1. Xumudeckas peakiusi Kak OCHOBA 1 0,5 - 12 13,5
CUHTE3a
Paszgen 2. Peaknuum Mexay razamMmm U C 1 0,5 - 12 13,5
y4acTHEM Ta3000pa3HbIX BEUIECTB.
Pa3znen 3. ['a30TpaHCOpTHBIE pEAKIIUH 1 0,5 - 12 13,5
Pa3nen 4. Mexanu3Mbl 00pa3oBaHus 0CAIKOB 1 0,5 - 12 13,5
Pa3zgen 5. MeToapl OYHUCTKH OCAIKOB OT 1 0,5 - 12 13,5
npumecen
Pa3znen 6. OcoOEHHOCTH peakMii MEXITY 1 0,5 - 10 11,5
TBEPJBIMH TEJIAMU
Pazgen 7. OcHoBHble (aKTOpbl, KOTOpbIE 1 0,5 - 10 11,5
BIIUSIIOT Ha CKOPOCTb U TIIyOHWHY MPOTEKaHUS
TBepAO(ha3HBIX peakuuit
Pasnen 8. IlpurortoBrnenue cmeceit s 1 0,5 - 10 11,5

NpOBEeEHUS  TBEpAO(A3HBIX peakiuil ¢
HCTIOJIb30BaHUEM PAaCTBOPOB
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Paznen 9. CoBpeMeHHBIE METOIBI CHHTE3a 2 1 - 3 6

HCOPIraHNMYCCKUX BCIICCTB

HUTOI'O 3A 7 CEMECTP 10 5 - 93 108

PN R D=

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) TSI TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpOJIbHBIE BOIPOCHI

Pasnen 1
IlepBblii 3aKOH TEPMOAMHAMUKH.
BTopoi1 3aKOH TEpMOAVHAMUKH.
3axoH I'ecca.
OHTaNbNMsI U SHTPOIUS PEAKLINH.
VYpasuenne Kupxrodaoa.
Meroasl pacueTa TEpMOAMHAMUYECKUX IIAPAMETPOB PEAKLIUM.
Ornpenenenne HaNpaBJIeHUs IPOTEKAHNUS XUMUYECKON PEAKLIUU MTPU CTaHAAPTHBIX YCIOBUSX.
[Mpubnmxenne Helimana-Konma 1y1st onpeneneHus YCIOBUNM XUMHYECKOTO B3aMMOCHCTBHS
KOMIIOHEHTOB PEaKLIHH.
Onpenenenne sSHepruu [nOOCa XUMUYECKOW pPEAKIUU C MCIOIH30BAHUEM KOHCTAHTHI
paBHOBECHS, MPOU3BEACHUIN pACTBOPUMOCTH U IPYTUX CIIPABOYHBIX TAHHBIX.
[Tpubnmxennsiii Metos pacueta AG® peakiuu kak f oT TeMnepaTypsl.
MeTtonbl pacueTa KOHCTaHTBI PABHOBECHUS PEAKILIUH.
3aBUCUMOCTh HAaNpaBICHUS XUMUYECKOW pPEAKIUH OT TEPMOJMHAMUYECKUX IapaMeTpoB
BEILECTB.
Teopernueckuii pacyeT BO3MOXKHOCTH NPOTEKaHUS XMMHYECKON pEeakIUu MpU MOMOIIU
NIePBOTO U BTOPOT'O 3aKOHOB TEPMOJTUHAMUKH, CBOOOIHOM sHeprun [ mboca.
[Tpubmmnxenue Heitmana-Komnma.
Huarpams! Enuarema.
Teopernueckuii pacdyer BO3MOMXHOCTH MPOTEKAaHUS XHMHYECKOM peakuuh C IMOMOIIbIO
KOHCTaHTHI paBHOBECUS
Teopernuecknii pacdyer BO3MOMXHOCTH MPOTEKAaHUS XHMHYECKOM pEeakuuh C I[OMOIIbIO
ANEKTPOIABHKYILEH CHIIBIL.
Ponp kxuHETHUECKUX MapaMeTPOB B MPOTEKAHUU PEAKLIUU.

HanpaBnenHoe BO31elCTBUE HA HAMPABJIEHUE PEAKIIUH.

Paznen 2

1. Cneuuduka ra3000pa3HOro COCTOSIHUS BEIIECTBA.

2. Kunerunueckas Teopus razoB. YpaBuenue Kinaysuyca.

3. CpenHekBagpaTHyHasi CKOPOCTb.

4. Poub nquddy3un npu B3aUMOACHCTBHH ra3000pa3HBIX BEIIIECTB.
5. BenuuuHbl, OT KOTOPBIX 3aBUCUT CKOPOCTh JIBUKEHUS MOJIEKYJI rasa.
6. IlonsTue cBoOOIHOTO Mpodera MOJICKYJI B Ta30BOM (ase.

7. Uwucno cTONIKHOBEHUN MOJIEKYIN B ra30BOi (asze.

8. Koadpduument nuddysun u Gppont nuddysun.

9. CxopocTb cBOOOAHOTO Mpobera.

—_
o

. CiocoObl MOBBIIIEHUSI CKOPOCTH PEAKLUU MEXy Ta3aMHU.

. Pacuer momu akTHBHBIX MOJIEKYIL.

. BmustHue TemmepaTypsl 1 pa3mMepa MOJISKYJI Ha CKOPOCTh PEaKIIHA MEXTy Ta3aMH.

. oMOreHHbIe peakiuu, KOHCTaHTa, CKOPOCTbh, CTaTUN CHHTE3A.

. CunTe3 amMmMHaka u3 IMPOCTBIX BEHICCTB. Texuomnorus. TepMOI[I/IHaMI/I‘IGCKI/Ie ACIICKTHI.
. [TpoMBITIICHHBIH CHHTE3 XJIOpOBOOpOa. LlenHbIe peakimu.

. OcobeHHOCTH peakuu Mex Iy razooopasasiMa NH3 u HCI.

—_— e
AN DN AW
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17. Ilpunnun Jle-UlaTense.

18. BriustHre Temrepatyphl U IaBJICHHS Ha BHIXOJ TPOAYKTOB.

19. Bubop onrtumanbHbix ycioBuid st cuHTe3a NH3 m HCI. Crnemuduka cmemreHus
Bojiopoja u xyopa s cuateza HCL.

Paznen 3

1.
peaxkuuu.

PO =WD

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

I'ereporeHHble peakliuy ¢ y4aCTHEM ra3000pa3HbIX BEIIECTB. ['a30TpaHCOpTHBIE

CriocoObl OYMCTKH BELIECTB C MTOMOIBIO FA30TPAHCIIOPTHBIX PEAKIINM.
Hansuienue ToHkux mieHok. nddy3noHHoe HanblIeHHEe peareHToB.
[IpuMepel reTepOreHHbIX peakluii ¢ y9acTUEM Ia30B.
Ob6opynoBanue ¢ 3pPeKToM KHUISIIETO CI05.
["a30TpaHCIOpPTHBIE PEAKIIUU — IPAKTHIECKOE TPHUMEHEHHE.
Cuntes QynepeHna.

Pa3zgen 4

OCc00EHHOCTH KUIKOTO COCTOSIHUS BEIIECTBA.

Koedbdunuent nuddys3un xuaxoctu.

Peakmmm Mex 1y kunkuMu BemecTBaMu. Poib mudpy3noHHBIX MPOIIeccoB.
Peakuuu B xuakoctsax. Poiab BoAbl B )KUAKO(PAZHBIX PEAKIIHSIX.

Ponb sHTpONUIHOTO U SHTAIBIHIHOTO (PaKTOPOB B Mpoliecce 00pa3oBaHMs OCaIKa.

. MexaHu3MBbl 00pa3oBaHMs OCAIKOB.

. BiiustHue paznuvHbIX ()aKTOPOB HA CTENICHD 3arps3HEHUS 0CA/IKOB.

. YcnoBus BbIIMIaACHHUA OCaJKa.

. IHAyKIMOHHBIH iepro1 00pa30BaHus LEHTPOB KPHCTALIH3ALHH, (GaKTOPbI, KOTOPbIC

OKa3bIBAIOT HA HETO BIIUSHHUE.
Bnusinue pa3nuuHbix (pakTOpoB (TeMIiepaTypa, KOHLEHTpAlHs, CKOPOCTh CIUBaHUS,
HaJu4He B paCTBOPE UY>KEPOJIHBIX KOMIIOHEHTOB) Ha pa3Mep YacCTHUEK OCaJIKa.
[Iponecchl OKKITIO3UU.

Brusinue nmocnenoBaTeNbHOCTH CIIMBAHUS PACTBOPOB Ha TPOIECCHI aICOPOIUH.
Kunernueckue ypaBHeHUsI MoIeNIel 3apoAbIie00pa3oBaHuUs.

Koarymnsamus yactuuek ocaaxa.

Onpenenenue (HakTopoB, BIAUSIONIMX Ha MPOILECC KOATYJISIIH.

3arpsizHeHue 00pa3yIMUXC OCATKOB.

[ToHsATHE OKKIIFO3HH.

CoocaxieHue, MocaeoCaxIeHue.

Nuxmnro3us.

Mertoabl HalIpaBIEHHOTO BIUSHUS HA MPOLIECC OKKITIO3UH.

Hcnonb30BaHne COBMECTHOTO OCAXJIEHHUS ISl TMOJYYEHHUS Ocagka HEeoOXOIUMOTO
COCTaBa.

Peakuuu B pacTBOpax Mexay MalopacTBOPUMBIMU BEIIECTBAMHU.

OrnpezesieHUe HAMpaBlIEHUsT M YCIOBUU MPOTEKAHUS XUMUYECKOW pEaKIHH C
WCIOJIb30BAaHNEM BEJTMYMH MTPOU3BEACHUN PACTBOPUMOCTH KOMIIOHEHTOB Ha MIpUMEpe
cunte3a Cas(PO4);0OH.

Paznen 5

Nk W=

MeTo/1bl OUMCTKH OCAJIKOB OT IPUMECEH.

Meroasl OUMCTKH OCAIKOB MEPEKPUCTAILIN3ZALMEHN, IPOMBIBAHUEM, JCKAHTALUCH.
Hcnonb3oBaHne OpraHMueCKUX PacTBOPUTEIICH.

IToHsiTHE BBICANIMBAHMS ITPU IIOMOILY OPIraHUYECKUX PACTBOPUTENIEH.

[ToHsiTHE O COBMECTHOM OCaXACHUH.
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6. OuucTka 0CaJKOB MEPEKPUCTATIIU3AIUECH.

7. BbicanuBaHue.

8. OumcTKa 0CaAKOB JCKAHTAIUEH U (PUIHTPOBAHHEM.

9. [IlpeumyiecTBa U HEJOCTATKU METO/Ia CHHTE3a OCAXKICHUEM U3 PacTBOpA.
Pazmen 6

1. OcobeHHOCTH TBEPJOTO COCTOSIHUSI BEIIECTRA.

2. OcHOBHBIE MOJIEH B3aMMO/ICHCTBHSI MEXly BELlleCTBaMU B TBEpOi (a3e.

3. OcoOeHHOCTH peaknmuid MeXIay TBepasiMu Tenamu. Juddysasie momenu
B3aUMO/JICHCTBUS.

4. MexaHuU3MbI 00pa30BaHUS BAaKAaHCHIA.

Tonoxumuyeckue peakuu, MOAEIH 3apoIbIlIe00pa30BaHuUs.

6. Homymenune SHmepa OTHOCHUTENBHO IUQPQPY3HOTO B3aWMOIEHCTBHS TBEPHABIX
BEIIIECTB.

7. DKCTIEepUMEHTAIbHBIE METOABI H3YUCHUSI KWHETHKH TBEPI0(a3HBIX PEaKIINH.

8. OcoOeHHOCTH KHHETHKH TBEPIO(a3HbIX PEAKIIUH.

e

Pazngen 7
1. BnusHue pa3nuyHbix (HAKTOpOB (AMCIEPCHOCTH, TOMOTEHHOCTH, MPUPOJIBI

KOMIIOHEHTOB CMECH, TEMIIEPATYPbl) HA CKOPOCTh MPOTEKaHUsI TBEPAO(]a3HBIX peaKLnil.

2. CoBpeMeHHOe 000pyAOBaHUE Ul AUCIIEPTUPOBAHUS TBEP/bIX BELIECTB.
3. BnusHue TeMmmeparypsl U CKOPOCTM €€ TMOBBILIECHUS HA IPOTEKaHHE

TBepaodaznou peakuuu. [lonstue o remneparype Tammana.

4. BwiOop ycloBHWiIi W pEareHTOB JIsi OCYIIECTBICHUS CHHTE3a C IIOMOIIBIO

TBep0a3HON PEaKIINH.

N —

N —

NowvkEwWw

9. Hossle HanpaBneHust TBEPAO(Pa3HBIX TEXHOIOTHIA.

10. Peakiuu B 30He TOpEHUs.

11. Briusiaue naBiieHus! Ha IPOTEKAHUE TBEPAO(DA3HBIX PEAKIIHIA.

12. OcHOBHBIE HEAOCTATKHM TBEpAO(a3HOTO METOoJa CHHTE3a HEOPTraHWYECKUX
Matepuainos. [lyTh ux ycrpanenus.

Pazgen 8
[TpenmMyIiecTBa ¥ HEAOCTATKH METOJIa CHHTE3a BBITApUBAHUEM PAacTBOPA.
OcCHOBHBIE ~ XapaKTEPUCTHKH  METOJOB  CHHTE3a  PACHBUIUTENIHON  CYIIKOH |
PACIBLUIUTEIILHBIM OT)KHTOM.
MeTto/ cuHTE3a BBIMOP2)KUBAHUEM U BBICAJTMBAHUEM OPTaHUYECKUMHU SKUIKOCTSIMH.

Pazgen 9.
30J1b-TeJIb TEXHOJIOTUH.
HampapnenHoe mnpuMeHeHUE TMepexoja 308 B Treldb M KCEeporeilb IMpPU CHUHTE3E
HEOPraHNYECKHUX BEIECTB
30J1b-TeJIb TEXHOJIOTHH JIJIsi CHHTE3a MaTepUaioB U3 JUOKCUIA KPEMHUS.
CuHTE3 HaHOMATEpUAJIOB PA3TMYHBIMUA METOAAMM.
TeMniaaTHBIN CUHTES.
TBepnodasHplii CHHTE3 B 30HE TOPCHHUS.
I'mpporepMallbHBINA METOJ CUHTE3a HEOPIraHUYECKUX BELICCTB.

7.2. TeMbl MUCEMEHHBIX pa0OT (THUIIBI 3371a4)
KonTponbable paboThl MO MpPOBEpKE TEOPETUUYECKUX 3HAHUM — IO BCEM TeMmaMm, C

HCITOJIb30BAHUCM KOHTPOJIbHBIX BOIIPOCOB, HOI[OGHLIX YKa3aHHbIM BBLIIIC.
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KonnexTuBHBIE M CaMOCTOSITENBHBIE PA0OTHI 1O PEUICHHWIO 3a/Jad Ha ONpeeiCHHE
HalpaBJICHUs] PEaKLMH, pacdyeT BbIXOJAAa MPOAYKTa, MOA0Op YCIOBHM CHHTE3a Ui peakiui
Pa3IMYHOIO THIA.

8. PACIIPEAEJIEHUE FAJIJIOB, KOTOPLIE ITOJIVHAIOT OB YUHAIOUINECA

OO0mmast omeHKa 3HaHWK OOYYArOMIMXCS 1O AWCIHHILIHHE mpoBoauTcs mo 100-0aumsHOM
[IKale MCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabiuie Huxe. OpraHu3alioHHO-y4eOHas
paboTa B ayJUTOPHH OIICHWBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK TOCEIIAEMOCTH 3aHSTHIA,
CBOCBPEMCHHOEC W KAYECTBCHHOE BBITIOJHCHUE JIOMAITHUX 3a/laHUil, aKTUBHOCTh BO BpEMs
IPOBEJCHUS JICKUMOHHBIX 3aHATUH (ydacThe B OOCYXAECHHHM TEKYLIEro M MPONHIEHHOIO
MaTepualia, pelieHue 3a1ad u T.11.). [loaroToBka, BRITIOJIHEHUE U 3alllUTa JJa0OPaTOPHBIX padoT,
COOJTIOZICHHE TEXHUKHU 0€30MaCHOCTH, MPAaBUIbHAS HHTEPIIPETAIUS PE3YIbTATOB IKCIIEPHUMEHTA.

8.1. Cemectp 5

Howmepa paznenos Bunst pabot Maxcumanpioe
KOJINYECTBO 0ajIoB
OpranunzaoHHo-yuebHas paboTa B ayIMTOPHH 10
125 WuauBuayaneHas paboTa 1Mo perieHUIo 3a1a4 10
KoHTponbHbIE paboThl 10
3ammuTa 7a60paTOPHBIX PabOT 20
OpranunzaoHHo-yuebHas paboTa B ayTMTOPHH 10
WupuBuayansHas padoTa [0 PeuIeHHUIO 3313 10
6-9
KoHTtposabHbIe paboThl 10
3anuTa 1a060paTOPHBIX paboT 20
HNTOT'O (3ageT) 100

CooTtBeTcTBHE 0AJITIOB OLICHKC

OrieHKa 110 MITUOAIJILHOM IIIKaJIe
KonunuectBo 6auioB u3 ”
100 ECTS Ok3ameH, auddepeHpoBaHHbIT 3auet
3a4eT

90-100 A OTJIMIHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4YTECHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIIHEHO SATTeHO
35-59 FX HE 3aYTCHO

0-34 F HEYJIOBJICTBOPUTEIHLHO e 3a9Tem0

9. OBECIIEYEHME OBPA30OBATEJIbHOI'O ITPOLECCA IS JINLL C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA 1 UTHBAJIM/10OB

B xone peanu3zainyu TUCIMILIMHBI UCTIOIB3YIOTCS CICAYIOUINE TOTIOJHUTEILHBIC METOTbI
00y4YeHHsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTeCTAllMN O0yJarONIuXCs B
3aBHCUMOCTH OT MX HMHIMBHIYaJIbHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

- neKiuu  OQOpPMIISIFOTCS B BUJE OSJCKTPOHHOTO JIOKYMEHTA, JOCTYIHOTO C
MTOMOIIIHIO0 KOMITBIOTEPA CO CIICIUATM3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

- JUIs  BBINIOJIHGHWS  3aJaHWsi  TPpU  HEOOXOJAMMOCTH  IPEIOCTaBIISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaKXKE UCTIOJIH30BaHUE COOCTBEHHBIX YBEIIMYUBAIONTIX
YCTPOMCTB;

- MUChMEHHBIC 3aJIaHusT OPOPMIIAIOTCS YBEIHUEHHBIM MIPU(TOM.
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2) JUTSI TITYXHMX U CJIa00CbIIIaInX:

- JEKIMHU OQOPMIISIOTCS B BUJIE 3JIEKTPOHHOT'O JJOKYMEHTA;

- MUCHMEHHBIC 3a[aHUs BBITTOJIHIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOH (hopMe;

- 9K3aMEeH TNPOBOJUTCA B MHUCBMEHHON (opMe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBesieHue B (hopMe TECTHPOBAHUSI.

3) JUIS JIUL C HApYIIEHUSIMU OIIOPHO-/IBUTATEIBHOTO allapara:

- Jneknuu  OQOpMIISIFOTCS B BHJAE OJEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIMATM3UPOBAHHBIM ITPOrPaMMHBIM 00€CIIeUeHUEM;

- MMUCHMEHHBIC 3a[aHUs BHITTOJHIIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCSA B YCTHOW (pOpME MIIM BBIMOJIHAIOTCS B MUCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

IIpu HEOOXOIUMOCTH MpEeayCMaTpUBACTCS YBEIUYEHHUE BPEMEHHU JUIsl HOJArOTOBKU
OTBETA.

[Iponenypa  mpoBeleHHs  NPOMEXKYTOYHOM  arTecTaluu Uil OOydaromuxcs
YCTAHABIMBACTCS C YYETOM WX HWHIMBUAYAIBHBIX TICHXO(HU3HYECKHMX OCOOEHHOCTEH.
[TpomesxyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO HTAIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUA pPE3YJIbTaTOB OOYYEHHUS JIOMYyCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcst JOCTYI K WH(GOPMAIIMOHHBIM U OuOImorpadudeckiuM pecypcaMm B CETH
WutepHeT Ui Kaxkaoro oOydaromierocss B (opmax, aZalTUPOBAaHHBIX K OIPAaHUYEHHUSIM HX
3II0POBBSI ¥ BOCTIPHUSITHSI MHPOPMALIH:

1) JUIS CENbIX U CIIAa0OBUNAIINX:

— B IIEYaTHOHN (OopMe yBETMUEHHBIM mpH(TOM;

- B (hopMe 3IEKTPOHHOIO JOKYMEHTA;

2) JUTSI TITYXHX ¥ CIIA00CTBIIIAIINX

— B IeUaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) 11 00yYaroIuXcs ¢ HapyLUIEHUsIMU OIIOPHO-/IBUTATEIBHOTO alapara:

— B IIEUaTHOH (popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbHO-TEXHUYECKOE OBECIIEHEHUE YYEGHOI'O ITPOLECCA

JlekiMOHHBbIE 3aHATHA TIPOBOJSATCS B ayJUTOPUHU HA TPYyIILy, 000pyIOBaHHON MEIOBON
WM HWHTEPAKTUBHOM JOCKOH, MYJIBTUMEAUNHBIM IPOEKTOPOM U HSKPAHOM — XHUMHUYECKHI
dakynbrer Houl'Y (1. Honenk, yn. lllopca 17a).

JlaGopaTopHble 3aHATHS 110 JaHHOMY KYpPCY MPOBOJATCSA B XUMHUUECKHX JIaOOpaTOPHsIX
Kadeapsl HEOPraHMYECKON XUMUU, OCHAIIICHHBIX HEOOXOJUMBIM 000PYOBAaHUEM U PEaKTHBAMH.

JonomuauTtenpHOE obecniedeHue: Wi-Fi goctyn B kKopmycax yHUBEPCHUTETA, TEKCTOBBIE U
AIIEKTPOHHBIE pecypchl HayuHol OMONHOTEKN YHHBEPCUTETA.

11. PEKOMEHAYEMAZ JIMTEPATYPA

11.1. OcHOBHas nuTeparypa
1. OcHOBBI HeopraHnudeckoro cuHresa: Yue6Hoe mocobue / Cocrt. B.M. Mapuenko, —
Honenk, JloaHY .- 2005.- 73 c.

2. KimounukoB H.I'. Heopranunveckuii cunte3: yued. mocodbue JUisi CTyACHTOB I€Jl. MH-
TOB TI0 XUM. U OMOJI. crell. — 2-¢ u3. nepepad. — M.: [Ipoceemenue, 1988. — 240 c.

11.2. JlononHuTEIRHAS IUTEpATYypa
1. COBpeMeHHbIe METOAbI CHHTE3a U HCCICAOBAHUA COGHHHGHHﬁ pPeaAKHUX U
pEeAKO3EMENbHBIX AJIEMEHTOB: y4deOHoe mocobue ansi cryaeHtoB OY Maructp XUMHUYECKOro
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dakynprera / I6moukoBa H.B., benoycora E.E. YUeOwrmen K.A. — ouenk: JJorHY, 2016. — 110

c.

2. CuHTEe3bl HEOPTaHWYCCKUX COCAMHCHMIA: OOIIHMe TMPUHIUIBI, TEXHHUKA O€30MaCHOCTH,
MeToMYecKre yka3zaHus. Yd4eO.-meton. mocobue / @.B. JleBsitoB, P.P. Amupos, 0.U.
Kypasnesa, A.b. 3ustaunoa — Kazanb: U3a-Bo Kaszan. yn-ta, 2021. — 64 c.

3. Koporuenko H.M. JIaGopatopHbIii MpakTHKyM 10 Kypcy «Heopranudeckuii CHHTE3 BEIIEeCTB
U MaTepuanoBy : yuel.-meto. nocobue. — Tomck: ToMckuil rocy1apcTBEHHBIH
yHuBepcurter, 2013 — 48 c.

12. ”THOOPMAILIMOHHLBIE PECYPCBI

1. HaunuonanbHas 3JIEKTPOHHAs OndbanoTeKa (HOB): denepanpHas
rocynapctBeHHass WH(popManuoHnHas cuctemMa / MunuctepctBo Kynberypel Pd;Poccuiickas
rocymaapcTBeHHas oubnmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara oOparmmeHus:

01.09.2023). — Pesxxum noctymna: cBOOOAHBIN, moAnucka. Heo6xoanma ycTaHOBKA MPOTrPaMMHOTO
oOecrnieyeHus. — TeKCT: IINEKTPOHHBIM.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubanoTeka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru(nmata obpamenus: 01.09.2023). — Pexxum poctyna: Ijsi aBTOPU30B.
I0JIb30BaTeNEH. —T€KCT: JIIEKTPOHHBIN.

3. Hayunast snextponHass OubOmmoreka «KuGepJleHumHkay: caiit / Accomnmamms
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL:https://cyberleninka.ru/. — Pexxum nocryna:
CBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4. DNeKTPOHHO-OMOIMOTeYHAs cucrema «Jlanby: [caitT]. -

URL:https://e.lanbook.com(mata obpamenus: 01.09.2023). — Pexum moctyna: ajsi aBTOPU30B.
nosib3oBaTenen.— TekcT: 2JIeKTPOHHBII.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoTeyHast cucrema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru(mara obpamenus: 01.09.2023).— Pexxum goctyma: 1siaBTOPU30B.
[I0JIb30BaTeNe. — TEKCT: 2JIEKTPOHHBIMN.

6. y1eKTPOHHO-0uOMoTeuHas cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl V». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBIN. — TEKCT: JIEKTPOHHBIH.

7. JJeKTpoHHbIH Katajgor Hayunoii 6uGmuoreku [lonl'Y: pasgen caiita / Hb
Houl'Y. — Texkcr: anexrponnsiii // ObC Joul'Y: cait. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum mpoctyma: MOUCK CBOOOJHBIN, JIIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s1 Ttosib3oBaTene JJonl'y.

8. daexTponnblii apxuB Jonl'Y: pasmen caiita / Hb Jlonl'Y. — Tekcer:
anexktporHsid // OBC Joul'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pexum noctyma: CBOOOHBIH.

13. IIPO'PAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (xoprioparuBHas jurieH3ust JJonl'Y Ne 46484614)

2. MicrosoftOffice (kopnopatuBnas nunensust Joul'y Ne 46472919)

3. MicrosoftVisualStudio (mumen3usi mporpammbl DreamSpark jutst BeICIIUX y4eOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, AdobeAcrobatReader, xPDF (munensun GPL, Apache,
BSD mist cB0OG0JHOTO IPOTPaMMHOTO 00ECTICUCHHS).



