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Mporpamma omcuunnmHbl "CuHTE3 HeopraHuyeckmnx coeguHermnin”; 020100.62 Xumms; npodpeccop, 4.H. (npodeccop) Yesena B.B.

Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, O.H. (npodeccop) Yesena B.B. Kadenpa
HeopraHM4yeckom xmmmnm Xumudecknin MHCTUTyT M. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

_-Mony4YyeHne 1 cuctematmaaumst 3HaHuin 0 MmaTepuanax, annapartype, TUNoBbIX NpuemMax
HEeOopraHM4eckoro CMHTe3a

-npnobpeTeHne NpakTNYeCKNx HaBblkoB B 06N1aCT HEOPraHMYeCcKoro CUHTe3a

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.4 MpodgeccmnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 020100.62 XumMust n 0THOCUTCA K BapuatmeHoi YyacTtn. OcBanBaeTcs
Ha 4 Kypce, 7 ceMecTp.

OucumnnmHa "CuHTe3 HeopraHN4eCcKnx CoOeaNHEHNN" OTHOCUTCS K BapuaTMBHON 4acTun
npodpeccunoHanbHoro 6noka b3. [laHHas nporpamMa cBsidaHa ¢ NpealwecTBYOWNMN Kypcamm
HEeopPraHM4YeckKoi XMMUN N XMMUM KOOPANHAUNOHHBIX coeauHeHunin. Oby4yatowmincs 0ONXeH 3HaTb
OCHOBbI 00LLE XUMUKN 1 XMW SNEMEHTOB B 06 beMe nporpammbl 1 Kypca u yriybneHHble
NpencTaBeHnsl 0 XMMUN KOOPAMHALUMOHHBIX coeanHeHnii . Obyyarowmiicsl Takxe OONXKEH UMETb
HaBbIKW NPaKTU4eckoi paboTbl C BEWECTBAMM U XUMUYECKUM UHCTPYMEHTapeM DTW HaBbIKN AONXHbI
OblTb OCBOEHbI B MPAKTUYECKOM YacTN KYPCOB HEOPraHN4YeCcKOoi, aHanUTUYeCKoM 1 OpraHn4YecKom
xummmn. OCBOEHME OaHHOro Kypca HeobXoOMMO ONsl BbINOMHEHUS KYPCOBbIX M AMMIOMHbIX paboT.

3. KomneteHuuun obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEeHUNN:

PacwmcpoBka
LLncpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
MMK-6 o o
BN T HaBblkaMu Tbl H BPEMEH -
(ropecauonanamse e xviGocm aKenepEToD
KOMMeTeHuunn) patype npu np P
MK-7 MMeeT onbIT PpaboTbl HA CePUIAHON annapaTtype, NPUMEHSIEMOI B
(MpogpeceuoHansHole aHaHMquecfmx n C*JI/I3VIKOB(VIMI/I'-IeCKI/IX mpcc%gubBSme
KOMreTeHuunn)
K-8 BnageeTt Metoaamm permctpaumm n obpaboTtkm pe3ynbtaTtoB
(MpocheccuoHanbHele XUMUYECKN 3KCne I/I‘l?lleHTOBp ' i
KoMMeTeHuunn) P

B peaynbtate 0CBOEHUS ONCUMMINHBI CTYAEHT:
1. DONXeH 3HaTb:

- HA3Ha4YeHne OCHOBHbIX METOONYECKNX NMPUEMOB NnpoBeneHnsa CMHTe3a N X B3anMOCBSA3b
- BOBMO>XHOCTW NMPOrHO3npoBaHn4 pe3ynbTaTtoB CMHTE3a .

2. IONXEH yMeTb:

OPWEHTNPOBATLCS B y4eOHOI, MOHOTrpadhnU4eCKO, CIPaBOYHOW 1 XypHanbHO nutepaTtype B
obnactn HeopraHM4eckoro cuHTe3a

3. OOMXEeH BnageTb:

HaBblkamMn NPoBeAEeHNSA KaK pas3nnyHbIX TUMOB CUHTE30B, TakK N Pasnn4yHbIX KNaccoB HEOPraHUYecKux
coeanHeHnn
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Mporpamma omcuunnmHbl "CuHTE3 HeopraHuyeckmnx coeguHermnin”; 020100.62 Xumms; npodpeccop, 4.H. (npodeccop) Yesena B.B.

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NpOBeLeHNS Pa3NIMYHbIX TUMOB CMHTE30B A5 BCEX KNIACCOB HEOPraHNYeCKnx CoeaMHEHWNA

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHDBI 3a4€eT B 7 CeMecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OMNycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Henens WX TPyA0EMKOCTb Tekywue copmbl
N ﬂ"&"é”}{%ﬂ"”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nex ImI'IpaKTvmecKmeJ1a'160parop|-u:|e
L 3aHATUA paborbl
Tema 1. XuMunyeckas
1. |TéPMOANHaMIKa B 7 1 2 0 0 ggzaa:JmHeee
" |HeopraHn4yeckom
CUHTE3E
Tema 2. Knnetuka
reTeporeHHbIX peakumm. JomatiHee
2. |MonyyeHne 7 2 2 0 0 3ajaHve
HEeCTeXMoMeTpPUYeCcKmnx
coeanHeHni
3. |Tema 3. Meronwi 7 3 | 2 0 0 lsanatme
" |npenapaTtuBHON XMMUK
Tema 4. MNpuHUUNbI
Knaccudgomkauum nomauiHee
4. |[MeTOOOB 7 4 2 0 0 3apaHve
HeopraHn4eckoro
CuHTEe3sa
Tema 5. Tunosble noMallHee
5. [MeTo4bl NoNy4YeHus 7 5 2 0 0 3apaHve
BELleCTB
Tema 6. TeopeTtunyeckme KOHTPONbHAS
6. |0CHOBbI CMHTE3a v 6 5 0 0 pabota
" |[KOMNJIEKCHbIX
COeaNHEHNN?
7 Tema 7. JlabopatopHblii v v 0 0 4 YCTHbI ONpocC
NpPakTuKym
3. Tema 8. JlabopaTopHblii - 8 0 0 4 YCTHbIA ONPOC
NpPakTUKym
9. Tema 9. JlabopaTtopHbli v 9 0 0 4 YCTHbI ONpocC
NpPakTUKym
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Mporpamma omcuunnmHbl "CuHTE3 HeopraHuyeckmnx coeguHermnin”; 020100.62 Xumms; npodpeccop, 4.H. (npodeccop) Yesena B.B.

Buabl 1 yacbl
Paanen ayauTopHOM paboThbl,
Henens WX TPYAOEMKOCTb Tekywue coopmbl
N n“&%ﬁny‘;:l"bl/ CeMech cemecTpa (B '-IacaX) KOHTpoOns
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Teua 10. CTHbIA OnNpoc
10.|//TabopatopHbiii 7 10 0 0 4 y P

NpPakTuKyM

Tema 11. CTHbIA ONpPOC
11.|{NlaBopatopHbiit 7 11 0 0 4 y P

NpakTUKyM

Tewa 12. CTHbIA Onpoc
12.|[TabopatopHbiii 7 12 0 0 4 y P

NpakTuKyM

Tema 13. CTHbIA ONpoC
13.|/TabopatopHbiii 7 13 0 0 4 y P

NpakTUKyM

Tema 14. KOHTpONbHas
14.|[labopaTtopHblii 7 14 0 0 2 paboTta

NpPakTUKyM

Tema . NIToroeas 3avet

doopma KOHTpoOns / 0 0 0

Ntoro 12 0 30

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. Xumuueckasi TepMmoaMHaMMKa B HEOpraHUYeCKOM CUMHTE3e
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Kputeprem HanpaBneHHOCTM XMMNYECKOI peakummn SBNSIETCS yMeHbLUeHNe aHeprum Mmbbca npu
nepexoAe OT MCXOAHbIX BEWECTB K npoaykTam. [Ins MeTannioTepMmMyeckux peakLmin BOCCTaHOBNEHUS
OKCWAO0B B NEPBOM NpubnmxeHMn Heobxoammo, 4Tobbl sHTanbNMs 0bpas3oBaHMs okcmaa
MeTanna-BoccTaHoBMTENs Obina Obl CyWeCTBEHHO MEHbLUE, YEM NS BOCCTAHABNMBAEMOro OKCMAaa.
[ns TeopeTnyeckoro pacyeta coctaBa MeTanoTePMUYECKO CMECU HEOHXOAMMO AOMOMHUTENBHO K
SHTaNbnMsM obpa3oBaHNs OKCUOOB 3HATb TEMNEpPaTypbl NNaBNEHNS KOMMNOHEHTOB, CPefHNE
TENNOEMKOCTU NCXOAHbIX BEWECTB 1 NPOAYKTOB, a TaKXe y4ecTb TEMNNOBbIE NOTEPW.

Tema 2. KuHeTuKa reteporeHHbiX peakuuu. NonyyeHne HeCTeXmoMeTpm4yeCcKux coeMHeHUNn
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

[eTeporeHHbIMM Ha3bIBAOTCS peakumm, NPONCXoLsWMNe Mexdy BewecTsaMmn,HaxoaaWwnMnCs B
pasnnyHbIX conpukacarowmxcs asax. [[eTeporeHHas peakums npoTekaeT Ha rpaHuLe pasanena
a3 1 BKIOYaET, M0 MEHbLLEN Mepe, TpU nocnenosartefbHbiXx ctanum (atana). lNepsas ctagus
BKNOYaeT B ce65 NepeHOC pearnpyiowmx BEWeCTB K NOBEPXHOCTH pasaena a3 ? peakLMoHHON
30He. Bropoit ctanuneii aBnseTcs ancopOLUMOHHO-XMMUYECKIMIA akT HAa MOBEPXHOCTM pasaena.
HakoHeu, TpeTbsa cTagms 3aknoyaeTcs B 0TBOAE NPOAYKTOB peakunn U3 peakumMOHHOW 30HbI.

Tema 3. MeToabl NnpenapaTUBHOW XUMUU
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Mo yMeHblueHno KoapdmumeHTa TEPMNYECKOro pacLUMPEHns MOXHO BblAENNTb Cneayowme copTa
CTekna: nerkonnaekoe, nerkonnaeskoe ans npnubopos, cneunanbHoe, keapuesoe. OrHeynopbl No
BE/IMYMHE nNpenenbHON TeMNepPBTYPbl MCMONb30BaHMA MOXHO pasaenvTb Ha YeTbipe rpynmbi:
KBapLeBOe CTeK/0, cunukaTbl antoMmHns (dpapdoop, WamoT, BbICOKOrTMHO3EMUCTble Macchl),
BbICOKOMNABKUE YNCTblE OKCMAbI (OKCUAbl 6EPUNNS, MarHus, antoMMHUS, LMPKOHNUS, TOpKUS),
yrnepog.

Tewma 4. MpuHUMNbI KNaccudoumkauum MeTonoB HeOpraHUYeCcKoro CUHTe3a

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):
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Mporpamma omcuunnmHbl "CuHTE3 HeopraHuyeckmnx coeguHermnin”; 020100.62 Xumms; npodpeccop, 4.H. (npodeccop) Yesena B.B.

MeToabl HEOPraHMYECKOro CMHTE3a MOryT OblTb CUCTEMATM3MPOBAHbI MO HECKOIbKMM NMPU3HaKaM.
OAOuH 13 BO3MOXHbIX MyTein ? knaccudomkaums no Tunam coeanHeHnii ( OKCMaoB, rmapuaos,
KOMMIEKCHbIX COeanHeHniA). BTopoii nyTb - knaccudpmkaums Ha ocHoBe Neproanyeckoin CUCTEMDI.
TpeTuit - knaccucpukaumst no cnocoby NPoBeAeHUs CMHTE3a: CUHTE3 B BOAHOM pacTBOpe, B BOLHOM
pPacTBOPE U MHEPTHO atMocapepe, MOHOOOMEHHDI, 3NEKTPOCUMHTES, CUHTE3 B HEBOLHOM PacTBOpE,
HW3KOTEMNepPaTYPHbIA CUHTE3, BbICOKOTEMMEPATYPHbIV CUHTES.

Tema 5. Tunosble meToAbl NONY4YEHUS BELLLECTB
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

TunoBble MeToabl NONy4eHns BewecTB?. Metannotepmunyeckme peakumm. OCHOBHbIE TpeboBaHMS
LNS NPOBEAEHUS peakLnii BOCCTAHOBNIEHNS OKCUAOOB: TIaTtenbHoe 06e3BOXMUBaAHME,
MENKOAMCMNEPCHOCTb okcuaa u rpyboamncnepcHocTb Metanna. MporHo3vpoBaHme BO3MOXHOCTH
METaNNOTEPMUYECKNX PeaKUNiA: dHTanbnmsa obpasoBaHms 1 r-akB. OKCMaa MeTanna-BoCCTaHOBUTENS
LONXHA ObITb 3HAYNTENBHO MEHbLIE, YEM AJ1 BOCCTaHaBnMBaeMoro metanna. pyrue tnoi
peakuui: peakLmm BOCCTAHOBNEHNS BOAOPOOOM,. peakumnn BOCCTAHOBIEHMS ranoreHnaos. Peakuun
Nony4eHNs HeMeTansoB - BOCCTAHOBNEHNE KUCOPOACOAepXallnX COeAUHEHN, TepMUYECKoe
pasfoxeHne BOAOPOOHbIX COeANHEHN, BOCCTAHOBMIEHWE ranioreHna0B.

Tema 6. TeopeTuyeckme OCHOBbl CUHTE3a KOMIMJIEKCHbIX COeANHEHUN?
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

B cuHTese komnnekcHbIx coeauHeHnn nnatuHbl(ll) n nannagunsa(ll) BaxHyo ponb urpaeT npasuno
TpaHc-BNnsaHUSA YepHsaesa. CornacHo aToMy npasuniy HEKOTOPbIE NUraHabl obneryarT 3amelleHme
NINraHOOoB , HAXOOAWMXCS C HAMU B TPAHC-MONOXeEHUN. [10 yBENMYEHMIO CUMNbl TPAHC-BNUAHUSA
nraHabl MOXHO pacnonoXuTb B CNeayowWwnii psa: Boaa - aMMuak- rmapokcua - xnopuma - bpomma -
poAaHMA - NOANA - HUTPUT ? umaHng.

Tema 7. JTabopaTOpHbIA NPaKTUKYM
naboparopHasi pabota (4 4aca(oB)):

1. MonyyeHne auetnnauetoHataumpkoHua(lV) 2. MNonyyeHune auetunauetoHata antommHma(lll) 3.
MonyyeHue auetata xpoma(ll)

Tema 8. JlTabopaTopHbIN NPaKTUKYM
naboparopHasi pabora (4 4aca(oB)):

1. NonyyeHne auetmnauetoHarta mapradua(11) 2. NonyyeHne auetunauetoHata mapraHua(lll) 3.
[Mony4eHwe HuTpat rekcammmnnuxenesa(ll)

Tema 9. JTabopaToOpHbIN NPaKTUKYM
naboparopHasi pabora (4 4aca(oB)):

1. NonyyeHne auetmnauetoHara xpoma(111) 2. NonyyeHune Tpucokcanarogoeppar(lll) kanua 3.
MonyyeHune 6-monmbaodgepparta(lll) ammoHus

Tema 10. JTabopaTOpHbIN NPaKTUKYM
naboparopHas pabora (4 4aca(oB)):

1. MonyyeHwne rekcaHutTpokobanbtat(lll) Hatpmsa 2. MonyyeHune xnopuaa rekcaammmHkobanbTa(lll) 3.
MonyyeHwve xnopuaoa megu(l)

Tema 11. JTabopaTOpHbIN NPaKTUKYM

naboparopHas pabora (4 4aca(oB)):

1. MNMony4eHne okTarngpara umpkoHunxnopuga 2. lNonydyeHne rmgpocynbgara rpadgura
Tema 12. JlTabopaTOpHbIN NPaKTUKYM

naboparopHasi pabora (4 4aca(oB)):

1. MonyyeHwne okucwm rpadputa 2. MNMonyyveHne Tetparngpokcokynpara(ll) Hatpus

Tema 13. JlTabopaTOpHbIN NPaKTUKYM

naboparopHas pabora (4 4aca(oB)):

1. MonyyeHwne rekcarngpokcokynparta(ll) 6apus 2. NMonyyeHne 9-monubaoHnkonarta(lV) ammonHns 3.
MonyyeHune 9-monmbaomaHranaTa(lV) aMmMoHUS

Tema 14. JlTabopaTOpHbIN NPaKTUKYM
naboparopHasi paborta (2 4aca(oB)):
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Mporpamma omcuunnmHbl "CuHTE3 HeopraHuyeckmnx coeguHermnin”; 020100.62 Xumms; npodpeccop, 4.H. (npodeccop) Yesena B.B.

1. NonyyeHne gunonosuncynbgoara 2. lNonyvyeHve ournoponepugara HaTpus

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Bunobi
N Paspen Cemect Hepens | camoctositenbHon [TpyA0eMKOCTb| gﬁ%ﬂ:;;?:;ﬁm
AducumnnnnHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
noaroToBka
Tema 1. Xumnyeckas JoMallHero
1 |repmoanHamvka B v 1 3anaqu:TeopequeCngf nomalwHee
" |HeopraHn4yeckom pacyet 3apaHne
CUHTE3E MEeTannoTepMmMYegKon
cmecun
noaroToBka
Tema 2. Knnetuka JOMalHero
reTeporeHHbIX peakuuia. 3aaHus:
2. [MonyyeHne 7 2 [[pumepsbl 2 ggx::JMH:e
HECTEXMOMETPUYECKMX TBEPOOMa3HbIX
coeHEeHNN peakuuin B
CUHTE3E
NnoaroToBka
JoMallHero
3 Tema 3. Metoapbl v 3 3a0aHus: 5 JoomaluHee
" |npenapaTtuBHON XM CuHTe3 B 3apaHne
MUKPOBOJTHOBOM
none
Tema 4. MNpuHumMnbI noAroroska
Knaccudgomkaumm AoMallHero
4. |metonos v 4 [3@BaHus: 5 nomalwHee
' Knaccudpukaums HW
HeopraHN4eckKoro accuukall safaHne
CUHTE3a METonos
CUHTE3a
noaroToBka
JOMallHero
3a0aHuns:
Tema 5. Tvinosebl
5 M:Tc?,uil Hon oq eH?/m 2 5 OcobeHHoCcTH 5 JomallHee
. BEWECTE y npoBeneHns 3apaHne
peakuuin B
BOOHbIX
pacTBopax
KOHOMEPHOCTW
Tema 6. Teopetuyeckune ?aas c-osnﬁgHag y
OCHOBbI CUHTE3a P KOHTPONbHas
6. 7 6 noaroToBska K 2
KOMMNEKCHBbIX KOHTPOMBHOVA pabota
NHEHNA?
coeanne paboTte
- Tema 7. JlabopatopHblii v > |[nomroToska K 5 CTHBIN OMDOC
" |npakTukym YCTHOMY Onpocy y P
Tema 8. JlabopatopHblii noaroToska K o
. ' 7 2 THbI On
8 NpakTUKyM 8 YCTHOMY Onpocy ye onpoc
Tema 9. JlTabopatopHblii MOAroToBKa K y
. 7 2 THbIA On
9 NpakTUKyM 9 YCTHOMY Onpocy ye onpoc
Tema 10.
10.|/TabopatopHblii 7 10 nngrg;OBoKr? '; c 2 YCTHbIV ONpoc
NpakTUKyM y y onpocy
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Mporpamma omcuunnmHbl "CuHTE3 HeopraHuyeckmnx coeguHermnin”; 020100.62 Xumms; npodpeccop, 4.H. (npodeccop) Yesena B.B.

Buabi
N dDopMbl KOHTPONSA
Paspen Hepens | camocTosiTensHon [TpyAo0eMKOCTb b
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) caMOCTa%’gTeb':bHo"'
CTYL,EHTOB P
Tema 11. noaroTtoBka K
11.{/TabopaTopHblii 7 11 A 2 CTHbIX onpoc
partop y P
NPaKTUKYM YCTHOMY Oonpocy
Tema 12. noaoroTtoBka K
12.{[TabopaTopHbIi 7 12 A 2 CTHbIIA OMpPOC
paTtop y P
NPAKTUKYM YCTHOMY ONpocCy
Tema 13. noarortoBka K
13.{/TabopaTopHblii 7 13 A 2 CTHbIA onpoc
partop y P
NPaKTUKYM YCTHOMY Onpocy
Tema 14. rnogroToBska K
14.|Na6opatopHbiit 7 14 [KOHTPONbHOIA 2 K‘;‘g{)ﬁg”b”a”
NPaKTKyM pabote P
NToro 30

5. O6pa3oBatesnibHbie TEXHONOrMN, BK/IlOYasi MHTEPaKTUBHble hopMbl 06yueHuUst
Pa360p KOHKPETHbIX CUTyaLMii

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Xumunueckasi TepMogMHaMmKa B HEOPraHUYECKOM CUHTEe3e
noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

KpMTeleeM HarnpaBJ/IEHHOCTN XUMUYECKOoW peakunmn ABnsaeTCA yMeHblUeHNne aHeprmm Mmb6ca npwn
nepexone ot NCXOOHbIX BEWEeCTB K MPOoAYyKTaM. ns MeTanioTepMnYeCKnX peaKLl,I/IVI BOCCTaHOBJ/IEHNA
OKChOOoB B NepBoM FlpI/I6J'IVI>KeHI/II/I HeO6XO,EI,VIMO, 4TOObI 3HTANbLMNMA 06pa3OBaHI/I$| okcunga
MeTanna-socctaHoBmTens bbina Obl CylweCTBeHHO MeHblle, 4eM OJi BOCCTaHaBnmMBaeMoro okcmaa.
ns TeopeTn4eckoro pacyeta coCctaBsa MeTaﬂﬂOTepMVl‘-IeCKOI7I cMecun HeobxoaMMO OOMNONHUTENBHO K
SHTaNbNNAM O6pa3OBaHVI$I OKCMOOB 3HATb TeMnepartypbl niaeBneHns KOMMNOHEHTOB, CpeaHne
TEernnoeMKOCTN NCXOoOHbIX BEWeCTB 1 NPOAYKTOB, a TakKXe y4eCTb TernjioBbie NMNoTepu.

Tema 2. KuHeTuKa reteporeHHbIX peakuun. lNonyyeHne HeCcTexXMoMeTpuYeCKux coe guUHEHUmM
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

['eTeporeHHbIMM Ha3bIBAKOTCSA peakLumu, NPONCXoaslwmne Mexay BelwecTsaMmn,HaxoaaWwmnMmcs B
pasnunyHbIX conpukacarmwmxca gasax. [ 'eteporeHHas peakums npotekaeT Ha rpaHuLe pasgena as
1 BKIIOYAET, MO MEHbLIEN Mepe, TpW nocnenoBaTeNbHbix cTaguu (atana). [lepeas ctagusa BkioYaeT B
cebsi nepeHoOC pearvpyrowmx BeWecTs K NOBEPXHOCTM padaena das ? peakunoHHo 30He. BTopoii
cTagmen sBnsetcs aacopbLMOHHO-XMMUYECKUIA aKT HA NOBEPXHOCTU padaena. HakoHeu, TpeTtbs
cTagus 3akn4vaeTcs B 0TBOAE NPOAYKTOB peakunmn n3 peakunoHHOW 30HbI.

Tema 3. MeToabl NnpenapaTMBHON XUMUU

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

Copra ctekon. o yMeHbLlWweHNo KOaggmLMEHTa TEPMUYECKOr0 pacMPEHNs MOXHO BblAENNTb
cnepnytowme copTa cTekna: Nerkonnaskoe, Nerkonnaskoe Ans npubopos, cneunanbHoe, KBapLEBOE.
OrHeynopbl NO BENM4YMHE NpenenbHON TEMNEPBTYPbl UCMONb30BaHNUS MOXHO pasgenvTb Ha YeTbipe
rpynnbl: KBApLEBOE CTEKNO, CUNNKATbl antoMUHUA (papdop, WaMoT, BbICOKOTIMHO3EMUCTbIE MaCChl),
BbICOKOMNNIABKME YMCTble OKCUAabl (OKCuabl 6epnnnus, MarHns, antoMUHUS, LMPKOHKS, TOprS),
yrnepoga.

Tewma 4. NMpuHUUMNbI KNaccndomkKaumum MeTogoB HeopraHUYeckoro cuHTe3a

JoMallHee 3afaHune , NpuMepHble BONpPOCHI:
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Mporpamma omcuunnmHbl "CuHTE3 HeopraHuyeckmnx coeguHermnin”; 020100.62 Xumms; npodpeccop, 4.H. (npodeccop) Yesena B.B.

MeToabl HEOPraHMYECKOro CMHTE3a MOryT OblTb CUCTEMATM3MPOBAHbI MO HECKOIbKMM NMPU3HaKaM.
OAOuH 13 BO3MOXHbIX MyTein ? knaccudomkaums no Tunam coeanHeHnii ( OKCMaoB, rmapuaos,
KOMMIEKCHbIX COeanHeHniA). BTopoii nyTb - knaccudpmkaums Ha ocHoBe Neproanyeckoin CUCTEMDI.
TpeTuit - knaccucpukaumst no cnocoby NPoBeAeHUs CMHTE3a: CUHTE3 B BOAHOM pacTBOpe, B BOLHOM
pPacTBOPE U MHEPTHO atMocapepe, MOHOOOMEHHDI, 3NEKTPOCUMHTES, CUHTE3 B HEBOLHOM PacTBOpE,
HW3KOTEMNepPaTYPHbIA CUHTE3, BbICOKOTEMMEPATYPHbIV CUHTES.

Tema 5. Tunosble meToAbl NONY4YEHUS BELLLECTB
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

TunoBble MeToabl NONy4eHns BewecTB?. Metannotepmunyeckme peakumm. OCHOBHbIE TpeboBaHMS
LNS NPOBEAEHUS peakLnii BOCCTAHOBNIEHNS OKCUAOOB: TIaTtenbHoe 06e3BOXMUBaAHME,
MENKOAMCMNEPCHOCTb okcuaa u rpyboamncnepcHocTb Metanna. MporHo3vpoBaHme BO3MOXHOCTH
METaNNOTEPMUYECKNX PeaKUNiA: dHTanbnmsa obpasoBaHms 1 r-akB. OKCMaa MeTanna-BoCCTaHOBUTENS
LONMXHA ObITb 3HAYNTENBHO MEHbLLIE, YEM A1 BOCCTaHABNMBaeMoro metanna. [lpyrue Tunbl peakunii:
peakuu BOCCTAHOBIEHNS BOAOPOAOM,. peakumm BOCCTaHOBNEHNS ranoreHnnos. Peakumm
Nony4eHNs HeMeTansoB - BOCCTAHOBNEHNE KUCOPOACOAepXallnX COeAUHEHN, TepMUYECKoe
pasfoxeHne BOAOPOOHbIX COeANHEHN, BOCCTAHOBMIEHWE ranioreHna0B.

Tema 6. TeopeTuyeckme OCHOBbl CUHTE3a KOMIMJIEKCHbIX COeANHEHUN?
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

Mpumepbl 6uNeToB KOHTPONLHOM paboTbl Bunet 1 1. OrHeynopHble Matepuansl 2. MeToabl OLEHKM
XMMmnyeckom yctonumsoctn ctekon bunet 2. 1. OcobeHHOCTN CUHTE3a B BOOHOM pacTBope 2.
MeTonbl o4ncTKK BOAbI

Tema 7. JTabopaTOpHbIA NPaKTUKYM
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

CunHTe3 B BOOHOM pacTBope. Bona ? camblii pacnpo, Aelwesbiii 1 6e30nacHbIi pacTBOPUTESb.
MNpoBeneHne cuHTE3a He TpebyeT CnoxHol annapaTtypbl. [puMeHseTcs ons NonyYeHNs BELWECTB,
YyCTOMN4YMBbIX K BO3LENCTBUIO BOAbI U KOMMOHEHTOB atMocepsbl. [onyyeHne conen
KpucTannornoparos, KOMMNEKCHbIX COeAVHEHU, TMOPOKCMO0B, ManoakTMBHbIX METaOB.

Tema 8. JlTabopaTopHbIN NPaKTUKYM
YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

CwnHTE3 B BOOHOM pacTBOpPE C MCMOIb30BaHNEM MHEPTHOWM aTMocdoepbl. icnonbdyeTcs ons cnuHresa
BELWECTB, CMOCOOHbIX pearmpoBaTtb C KUCNIOPOAOM BO34yXa WnM C AUOKCUAOM yrnepoaa. [Nposoantcs
B M30NIMPOBAHHOI Kamepe (6oKce), HanoNMHEHHOM MHEPTHbLIM ra3oM UM B TOKE MHEPTHOrO rasa.
[MonyyeHne nerko oKMCnAWMXCS Ha Bo3ayxe conew, rmugpokcnaos xenesa(ll), kobanb-ta(ll),
BaHaams(lll).

Tema 9. JTabopaToOpHbIN NPaKTUKYM
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

NoHooOMeHHbI cMHTES. icnonb3yeTcs B Cydae HEBO3MOXHOCTW NPOBELAEHMS MPOCTbIX peakLuuii
MOHHOrO 06MeHa, Ans NONyYeHNs BEWECTB BbICOKOW YACTOThI. [ony4eHne ruapokcuaos
ankunamMoHus, nony4yeHne 6GpomMo- N MoLOBOAOPOAHBIX KUCNOT.

Tema 10. JTabopaTOpHbIN NPaKTUKYM
YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:

CwuHTE3 B HEBOOHOM pacTteope. Vicnonb3yeTtcs ons nony4eHns BeWweCTs C BbICOKOW OKUCNTENbHOM
NN BOCCTAHOBUTENBHOMCNOCOOHOCThIO. MNonyyeHne poaaHmaa meau(l), coeanHennii BaHaaus(ll).

Tema 11. JTabopaTOpHbIN NPaKTUKYM
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

CuWHTE3 Npu HMU3KOI Temnepatype. Vicnonb3yeTcs Nnpy NpoBeAeHUN peakumii, KOTopble
3aTOPMOXEHbI B 00bIYHbIX YCOBUSIX. PeareHTbl MOryT HaxoauTbCsl B pasHbix dpasax. MNonyyeHne
K2PbCl6, Na202, CuO2.

Tema 12. JlTabopaTOpHbIN NPaKTUKYM
YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:
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CunHTEe3 Npu BbICOKON TemnepaTtype. Micnonb3yeTcs npu NpoBeAeHUN peakLmnii, KoTopble
3aTOPMOXEHbI B 00bIYHbIX YCNOBUSIX. PeareHTbl MOryT HaxXoauTbCs B pasHbix gpasax. MNonyyeHne
aKTMBHbIX METanNoB, oeppaToB, MaHraHaTbl

Tema 13. JlTabopaToOpHbIN NPaKTUKYM
YCTHbIi OMPOC , MPMMEPHbIe BOMPOCHI:

OnekTpocunHTes. icnonb3yeTcs A5 Nony4eHns BeWeCTB C BbICOKOW OKUCUTENbHON Unn
BOCCTAHOBMTENBbHOW CNocobHOCThI0. [NonyyeHne ponanuaa meau(l), coeamHexnii BaHaoms(ll).

Tema 14. JlTabopaTOpHbIN NPaKTUKYM
KOHTpONbHas paboTa , NpUMepHbIE BOMPOCHI:

MprMepbl BUNEeToB K KOHTPONbHOW paboTe bunet €1 1. MNMpuMepbl CUHTE30B COEANHIEHWIA
penKo3eMernbHbIX 9N1EMEHTOB B HU3KUX CTEMEHAX OKUCNEHMSA0 2. AHOLHbIE NPOLECCHl CMHTE3a
COelIVHEHWNI 3NEMEHTOB B BbICOKMX CTEMEHSX OKUCIEHNS (XopaTbl, nepxnoparbl, MaHraHatsl) bunet
©2 1. BO3MOXHOCTW nMraHaoB Ha OCHOBE AMKETOHOB MPY CUHTE3€ KOOPAMHALNOHHBIX MONNMEPOB 2.
OcHoBHble TpeboBaHUSA K peareHTaM, UCMONb3YEMbIM B TEMMIATHOM CUHTE3E

Tema . UToroesasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:
Bunetbl k 3a4eTy

Bunert 1.

1. Kputepwuii HanpaBneHHOCTU peakunii. PacyeT cBO6OOHON SHEPrUmM XMMUYECKINX
peakunin 1 KOHCTaHT paBHOBECUI.

2.Ctekno. Kepamuyeckne matepuanbl B npenapaTnBHOM XUMUN.

Bunert 2.
1. Knaccundpukaums MetogoB CUHTE3a MO YCNOBUSM UX MPOBEAEHMS:.
2. NonyyeHne metannos n Hemetannos. CMHTE3 BbICIINX U HU3LWNX OKCUOOB.

Bunet 3.
1. NonyyeHne meTtannos n Hemetannos. CMHTE3 BbICIINX U HU3LINX OKCUOOB.
2. lNonyyeHwne ranoreHnnos, ruapuaos..

Buner 4.
1. MonyyeHne 6opnaoB, CUINLNLOOB, OKCUOOB.
2. ONeKTPOXMMUYECKNI CUHTES

Bunert 5.
1. NonyyeHne rmopnoos
2. MeTtonbl nonyy4eHns BbICOKUX TemnepaTyp

Buner 6.
1. MNony4yeHne ranoreHoB
2. O4ncTka penkunx rasos.

Bunet 7.

1. MNony4yeHne metannos

2. Peakuwnn B paspsigax

Buner 8.

1. XapakTepucTtumka ycTom4mBoCTM CTEKON.
2. MeTtannotepmuyeckme peakumm

Bunert 9.
1. lNonyyeHne ranoreHngoBs MeTansos.
2. [NonyyeHne HemeTannos.

Bunet 10.
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1. Kepamnyeckne matepuarbi.
2. MeTtonbl co3naHnsa HU3KUX TemnepaTyp

bunert 11.
1. TemnnaTtHbIA CUHTES.
2. CHTE3 NPOMEXYTOYHbIX OKCUA0B

Bunet 12.
1. ONeKTPOCUHTES.
2. CnvHTE3 r’Mapnaos.

Bunert 13.
1. CuHTE3 B BOAHOM pacTteope. CMHTE3 B MHEPTHOM aTMOCAoepe.
2. @akTopbl, OCNOXHSKWME NPOBEAEHNE peakunin B BOLHbIX pacTBOPax.

BuneT 14.
1. CUHTE3 B HEBOOHbIX Cpenax.
2. CuHTe3 B pacnnasax.

Bunert 15.

1. CneuwnanbHble rpynnbl BewecTs (no bpayapy).

2. O6wue MeToabl NONYyYEHUS KOMMNIEKCHbIX COeAMHEHWIA
3.

Bunet 16.

1.0unctka Boabl

2. CUHTE3 KOOPANHALMOHHBIX NOMMEPOB

7.1. OcHOoBHas nuTeparypa:

1.Bonpocbl 1 MeToaM4ecKmne ykasaHms K CMHTe3aM HeopraHmyeckmx sewects . [cocT.: P. P. AMnpos
n gp.; Hayd. ped. npod. tO. N. CanbHukoBs].KasaHb: KI'Y, 2006.-25 c.

2.Bonpocbl 1 MeToamyeckme ykasaHmsa K CUHTe3aM HEOPraHNYeCKnx BelwecTB [ONeKTPOHHbI
pecypc]. / KazaH. roc. yH-T; [cocT.: P. P. AMnpoB n gp.; Hayd. ped. npod. O. .
CanbHukos].-KasaHb, 2006 . http://libweb.ksu.ru/ebooks/publicat/0-755005.pdf

3. MeToamyeckune ykasaHus K CUHTE3aM HeopraHuyeckux BewecTs [cocT.: P. P. AMupoB u ap.; Hayu.
Pean. Mpod. KO. N. CanbHukos.KazaHb:KI'Y, 2006.-24 c.

4. MeTogunyeckme ykasaHns K CMHTe3aM HeopraHn4eckux BewwecTs [TeKCT : aneKTPOHHbIN pecypc] /
KasaH. roc. yH-T; [cocT.: P. P. AMMpoB 1 op.; Hay4. ped. npodp. KO. N. CanbHWKOB].-ONEeKTPOHHbIE
naHHble (1 goann: 0,56 M6).-b.m.: B.u., B.r..-3arn. ¢ akpaHa.?Pexum foctyna: oTKpbITbIiA.

MeToaunyeckune ykasaHus K CMHTe3aM HeopraHmyeckmx sewects / KasaH. roc. yH-T; [cocT.: P. P.
AMuposB un gp.; Hayd. ped. npod. 0. U. CanbHurkoBs].-KasaHb, 2006
.http://libweb.ksu.ru/ebooks/publicat/0-755004.pdf

5. CnHTE3 KOMMNNEKCHbIX COEANHEHMNI METANNIOB C OKCMKapboHOBbIMK kmucnoTamu. YacTb 1.[ cocrT.:
K.X.H. B.lO. MiBaHoBa, o.x.H. B.B. Yesena; Hayy. Peg. MNpod. ®.B. [esatos]. KazaHb:KaszaHckunii
yHuBepcutet, 2013. -34 c.

6. CHTE3 KOMMNEKCHbIX COEAMHEHMN METANNOB C OKCckapboHOBLIMK kmucnoTamu. YacTb 1
[9nekTpoHHbIN pecypc]. / KasdaH. roc. yH-T; [cocT.: P. P. AMupoB 1 ap.; Hayd. pea. npod. 0. U.
CanbHukos].-KazaHb, 2006/ Coctasutenu: B.1O. BaHoBa, B.B. Yesena. - KazaHb: KasaHckui
yHuBepcuteT, 2013. - 34 c. Pexum poctyna: http://kpfu.ru/publication?p_id=77742
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7.2. JlononHuTenbHasa nuteparypa:
1.Cenpuaos B.B., MNonkoewny M.A., Bacunesckas E.N. Heopranuyeckuin cuHtes. -MuHck:
YHiBepciTaukae, 2000. - 224 c.

2.HeopraHunyeckuii cnHTes : Yueb. nocobre ans ctyoeHToB xuM. cnel. By3os / Ceupuaos B.B.,
Mornikosuy I.A., Bacunesckas E.W. 2-e nagn., ncnp. - MuHck : YHisepcitaukae, 2000. - 224c.

3. babkuHa C.C., booc I".A., Bbiukosa T.U., Oesatos @.B., KyabmuHa H.J1., Kytbipea M.I1.,
CanbHukos K0.., CanpbikoBa 3.A., TumoweHko KO.M. MeTtoaunyeckoe nocobre no oblen xmmMmm.
Lns camocToaTenbHol paboTebl cTyneHToB. KasaHb, KI'Y, 2009 r. MogpobHocTu:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf

4. Mnnnka H.J1. 3apaum n ynpaxHenusi no obwei xummn. - M.: MHterpan-MNpecc, 2008.-240 c.

7.3. UHTEepHeT-pecypcChl:

AHHOTaUMS 1 TEKCT cTatb - http://vernadsky.tstu.ru/pdf/2012/03/21 .pdf

HoBble HanpaBneHns cMHTe3a TBEPObIX HEOPraHMYeCKNX BELWECTB -
http://www.pereplet.ru/obrazovanie/stsoros/449.html

OnucaHve 3agay npaktkyma XuMmnyeckme Metoabl CUHTE3a HeOpPraHM4YeCcKux BewWwecTs 1 Matepmanos
- http://www.chem.msu.su/rus/teaching/kaul/all.pdf

[MpakTukym No HeopraHmnyeckom xnumuu. - http:/internat.msu.ru/?page_id=2889

TeopeTnyeckne 0CHOBbI HEOPraHNYeckoro CMHTe3a -
http://ido.tsu.ru/schools/chem/data/res/chemsintez/metod/text/T3_1.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

ALl

OcBoeHune gucunnnuHol "CnHTes HeopraHn4yeckmnx coeonHeHnn npennonaraet Ncnoib3oBaHNe
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneveHus:

O6opynoBaHue creunpakTMkyma kagenpbl HEOpraHM4eckom XUMnim

Mporpamma coctasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpaeneHno 020100.62 "Xumua" n npodomnio NoArotToBKM HeopraHnyeckas XmMms .
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