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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 pasgen " C3.B.2 MNMpodeccrmoHanbHblin" 0CHOBHOM
obpasosaTtenbHol nporpammbl 020201.65 PyHOaMeHTanbHas 1 NPUKNagHas XMMUs 1 OTHOCUTCS K
BapuatneHol Yactn. OceamBaeTcsa Ha 4 Kypce, 7 CeEMecTp.

OucumnnnHa "CruHTe3 HeopraHM4yecknx coeauHeHnin" OTHOCUTCS K BApUaTMBHOM 4acTu
npodpeccunoHanbHoro 6noka b3. [laHHas nporpamMa cBsidaHa ¢ NpealwecTBYOWNMN Kypcamm
HEOPraHN4YeCcKon XMMMM N XUMUN KOOPANHAUMOHHBIX coeanHeHmnin. Obyyatowmincs AonKeH 3HaTb
OCHOBbI 0OLLEN XMW U XMW 3IEMEHTOB B 06 beMe nporpammbl 1 kypca v yrnybneHHble
NPeAacTaBNeHUst 0 XMMUN KOOPANHALUMOHHBIX coeanHeHmnin . Obyyatowmincs Takxe AOMKEH NMETb
HaBbIKW NPaKTUYeckoi paboTbl C BEWECTBAMU N XUMUYECKMM MHCTPYMEHTapneM STU HaBblKU OMXKHbI
OblTb OCBOEHbI B MPAKTUYECKOM YacTN KYPCOB HEOPraHN4YeCcKOoi, aHanUTUYeCKoM 1 OpraHn4YecKom

xummn. OCBOEHNE OaHHOro Kypca HeO6XO,£I,I/IMO On4 BbIMOJIHEHNA KYPCOBbIX U OUMNJTOMHbBIX pa60T.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEeHUNN:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN

MMK-6 o o

BN T HaBblkaMu Tbl H BPEMEHHOM y4ebHO-Hay4HOM
(MpOCPECcCHOHANEHbIS anigeZT aen 3r| (F))sggeHI/IVIaXcI:/Ic:/IM%eeC?(MXOSKC):/HZGMEeI-?F%BO
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

KETPOHHBH
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npoBeneHns pasnnyHbiX TMNOB CUHTE30B OJ14 BCEX KTaCCOB HEOPraHN4eCkKux coeanHeHnn

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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Buabl n yacobl
Paagen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N .D.VII(\:’IL(I.)VLF;;',IIIV;I'HI;I/ CemecTp cemecTpa (B yacax) KOHTponst
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 10. CTHbI onpoc
10.|/labopatopHblii 7 10 0 0 4 y P

NpPakTUKyM

Tema 11. TecTupoBaHme
11.|NabopatopHbiit 7 11 0 0 4 P

NpPakTUKyM

Tema 12. CTHbI onpoc
12.|[labopatopHblii 7 12 0 0 4 y P

NpPakTUKyM

Tema 13. CTHbIi ONPOC
13.|[labopaTtopHblii 7 13 0 0 4 Y P

NpPakTUKyM

Tema 14. TecTMpoBaHue
14.|lTabopatopHbiii 7 14 0 0 2 P

NpPakTUKyM

Tema . toroeas 3aver

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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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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1. NonyyeHne gunonosuncynbgoara 2. lNonyvyeHve ournoponepugara HaTpus

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Bupbl
Hepens | camoctositenbHon [TpyA0eMKOCTb|
cemecTpa pabortbl (B yacax)
CTYA,EeHTOB
noAroToBka
JOoMallHero
Tema 1. XuMuyeckas 3a0aHnA:TeopeTUHecKuii
1 |[TepmoAnHammka B pac4yeTt 4 JomaulHee
HeopraHn4eckom MeTannoTepMm4eckon 3agaHve
CUHTE3Ee cMecun
MpopaboTatb
pasaen ?lony

MNOAroToBKa
LOMaLIHEro
3afaHns:
Mpumepbl
TBEepOodpa3HbIX 2 JomauiHee
peakuuii B 3ajaHve
CuHTE3e
MpopaboTatb
0630p
MepxaHos A.

nooroToBka
LLOMALIHErO
3a[aHNS:
CuHTes B

7 3 MUKPOBO/THOBOM 2
none
MpopaboTatb
0630p BaHeLeB
A.C., TpeTbsiko

noaroToBka
LOMALIHEro
3afaHns:
Knaccugomkaums
MEeTOoO0B 5 nomalHee
CuHTEe3a 3apaHue
MpopaboTatb
pasgen
?TeopeTunyeckue
OCH

MOAroToBKa
LOMaLIHEro
3afaHus:
OcobeHHoCTH
npoBeaeHns nomalHee
peakuuin B 3ajaHue
BOJHbIX
pacTBopax
MpopaboTatb
pasne

dopMbl KOHTPONS
CaMOCTOAITEeNIbHOWN
paboTbl

N Paspen

JuvcumnnuHbl CemecTp

Tema 2. KnHetunka
reTeporeHHbIX peakumnia.
2. [MonyyeHwne 7 2
HECTEXMOMETPUNYECKMX
coengunHeHun

Tema 3. MeToapl
npenapatuBHOW XUMUU

JomalliHee
3agaHune

Tema 4. NpuHUMNbI
Knaccudgomkaumm

4. |MeToOOB 7 4
HeopraHn4eckoro
CuHTE3a

Tema 5. Tunosble
5. [MeTo4bl NoNy4eHns 7 5
BELEeCTB
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Buabl
N dDopMbl KOHTPONSA
Paspen Henens | camoctositenbHon [TpyAoeMKOCTb b
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) camoctaosngeb;:bHou
CTYL,EHTOB P
Tema 6. Teopetuyeckune ?ags g_%ﬁﬁg:agmm
6. [0CHOBbI CMHTE32 v 6 I'IE)),EI.I’OTOBKa ¢ 5 KOHTpOSbHas
" [KOMMNEKCHBbIX KOHTPONBHOVA paboTta
17
COEANHEHUNI pabote
7 Tema 7. JlabopatopHblii v > |[nomroToska K 5 CTHBIN OMDOC
" InpakTukym YCTHOMY Onpocy y P
Tema 8. JlabopatopHblii NOAroToBKa K o
8. NPaKTKyM / 8 YCTHOMY Onpocy 2 YCTHBIN OMIpoc
Tema 9. JlabopatopHblii MOAroToBKa K y
9. NPaKTUKyM / 9 YCTHOMY Onpocy 2 yCTHBIN Onpoc
Tema 10. MoAroToBka K
10.|/TabopatopHblii 7 10 CTHOMY OMDOC 2 YCTHbI ONpoc
NPaKkTUKyM y y onpocy
Tema 11. noOroToBka K
11.|/[TabopaTopHbiii 7 11 TECTADOBAHMIO 2 TEeCTMpOBaHNe
NPaKTUKyM P
Tema 12. MoAroToBka K
12.|[TabopatopHblii 7 12 CTHOMY OMDOC 2 YCTHbIA onpoc
NPaKTUKyM y y onpocy
Tema 13. noOroToBka K
13.|[labopatopHblii 7 13 CTHOMY OMDOC 2 YCTHbIA onpoc
NPaKTUKyM y y onpocy
Tema 14. MoAroToBka K
14.|[TabopaTtopHbli 7 14 TECTIDOBAHMIO 2 TeCcTMpoBaHme
NPaKTUKyM P
Wtoro 30

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHus
Pa3bop KOHKPETHbIX CUTyaLuiA

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Xumunueckasi TepmoaovHaMukKa B HeopraHM4eCkom CuHTe3e
JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

Kputeprem HanpaBneHHOCTM XMMUYECKOI peakummn SBNSIETCS yMeHbLUeHne aHeprum Mmbbca npu
nepexone OT MCXOOHbIX BEWECTB K NpoaykTam. [1ns MeTannioTepMmyeckux peakLmin BOCCTaHOBNEHUS
OKCWAOB B NEPBOM NpubnmxeHun Heobxoammo, 4Tobbl sHTaNbNMs 0bpas3oBaHMs okcmaa
MeTanna-BoccTaHoBMTENs bbina Obl CyWeCTBEHHO MEHbLUE, YEM NS BOCCTAHABIMBAEMOro OKCMAaa.
[ns TeopeTnyeckoro pacyeta coctaBa MeTanoTePMUYECKO CMECU HEOHXOAMMO OOMOMHUTENBHO K
SHTaNbnMsM 06pa3oBaHNs OKCUOOB 3HATb TEMNEpPaTypbl NNaBNEHNS KOMMNOHEHTOB, CPeaHNe
TENNOEMKOCTU NCXOAHbIX BEWECTB 1 NPOAYKTOB, a TakXe y4ecTb TEMNNOBblE NOTEPW.

Tema 2. KuHeTtuka reteporeHHbix peakuun. lNonyyeHne HectexuoMeTpuyeckux coeguHeHUn
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

PernctpaumoHHbIn Homep
CtpaHnua 8 ns 13.
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["eTeporeHHbIMM Ha3bIBAOTCH peakumn, NPOMCXoaswme Mexay Bewectsamm,HaxoasaWwnmMmncs B
pasnunyHbIX conpukacarmwmxca gasax. [ 'eteporeHHas peakums npotekaeT Ha rpaHuue pasgena as
1 BKJIKOYAET, NO MEHbLEN Mepe, TpW NocnenoBaTtefbHblX cTagun (atana). lNepsas ctagns BKIOYaeT B
cebsi nepeHoOC pearvpyrowmx BeWecTs K NOBEPXHOCTM pa3aena das ? peakunoHHo 30He. BTopoii
cTaguvei saBnseTcs aacopbLUNOHHO-XUMMYECKMIA aKT Ha MOBEPXHOCTU pasaena. HakoHel, TpeTbs
CTaamsa 3aknyaeTcs B 0TBOAE NPOOYKTOB peakumny n3 peakumnoHHON 30HbI.

Tema 3. MeToabl NnpenapaTMBHON XUMUU
JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

Copra ctekon. Mo yMeHbLlWweHNo KOagdMLMEHTa TEPMUYECKOr0 PacIMPEHNS MOXHO BblAENNTb
cnepnytolwume copTa cTekna: Nerkonnaskoe, NErkonnaskoe Ans npmbopos, cneunanbHoe, KBapLLEBOE.
OrHeynopbl NO BENMYMHE NpeaenbHON TEMNEPBTYPbI UCMONb30BaHMUS MOXHO pasaenuTb Ha YeTbipe
rpynnbl: KBApLLEBOE CTEKNO, CUNNKATbl antoMUHUA (apdoop, WaMoT, BbICOKOMIMHO3EMNCTbIE MaCChl),
BbICOKOMNNABKNE YMCTble OKCUAabl (OKeuabl 6epnnnus, MarHns, antoMUHUS, LMPKOHKS, TOpKUS),
yrnepoga.

Tema 4. NMpuHUMNbI KNaccucpukauum MeToaoB HeopraHMYecKoro CUHTe3sa

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

MeToabl HEOPraHMYeCKOro CMHTE3a MOryT OblTb CUCTEMATM3MPOBaHbI MO HECKONbKMM NPU3HaKaM.
OJIVH 13 BO3MOXHbIX NyTer ? knaccmdumkaums no tunam CoeanHeHnn ( OkCnaos, rmapuaos,
KOMMNEKCHbIX coeanHeHnin). Bropoi nyTb - knaccudgomkaumns Ha ocHose [lepnoamnyeckor CUCTEMBI.
TpeTnii - knaccmudgomkaums no cnocoby NpoBeAeHNs CUHTE3A: CMHTE3 B BOOHOM PacTBOpeE, B BOLHOM
pacTBOpE N NHEPTHOI atMocdepe, MOHOOOMEHHDIV, SNEKTPOCMHTES, CUHTE3 B HEBOAHOM PacTBOpE,
HNU3KOTEMNepaTypHbI CUHTES, BbICOKOTEMMNEPATYPHbIA CUHTES.

Tema 5. Tunosble meToAbl NONYYEHUSA BELLLECTB

LOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

TunoBble MeToabl NONy4yeHus BewecTB?. Metannotepmuyeckme peakumm. OCHOBHble TpeboBaHMS
L5 NPOBEAEHUS peakLnii BOCCTAHOBNIEHNS OKCUAOOB: TWatenbHoe 06e3B0XMUBaHME,
MENKOAMCMNEePCHOCTb okcuaa u rpyboamncnepcHocTb Metanna. [MporHo3vpoBaHme BO3MOXHOCTH
METaNnNoTEPMUYECKNX peakunii: aHTanbnms obpasoBaHms 1 r-akB. OKCMaa MeTanna-BoCCTaHOBUTENS
LONXHa ObITb 3HAYNTENBHO MEHbLLE, YEM AJ1 BOCCTAHABNMBAeMOro metanna. [pyrue Tvnbl peakunii:
peakuu BOCCTaHOBIEHNS BOAOPOAOM,. peakLmm BOCCTaHOBNEHNS ranoreHnnos. Peakumm
Nony4eHNs HeMeTanoB - BOCCTAHOBNEHNE KUCOPOACOAEPXallUX COeAUHEHN, TepMUYECKOoe
pasnoxeHne BOOOPOOHbIX COeANHEHN, BOCCTAHOBMIEHWE rafioreHna0B.

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

KoHTponbHas pabota

Tema 7. JTabopaTOpHbI NPaKTUKYM

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

CuHTe3 B BOOHOM pacTBope. Bona ? camblii pacnpo, aewesblii 1 6e3onacHbIi pacTBOPUTESb.
MNpoBeneHVe cuHTE3a He TpebyeT CnoxHol annapaTypbl. MpuMeHseTcs ons NonyYeHUs BELWECTB,
YCTOMYMBBIX K BO3A4ENCTBUIO BOObI U KOMMOHEHTOB atMocpepsl. [lonyyeHne conen
KpucTannornoparos, KOMMNEKCHbIX COeOVHEHWIA, TMOPOKCMO0B, ManoakTMBHbIX METaOB.

Tema 8. JlabopaTOpHbIA NPaKTUKYM
YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:

CnHTE3 B BOOHOM pacTBOpPE C UCMONb30BaHNEM MHEPTHOM aTMocdoepbl. icnonbdyeTcs ons cnuHresa
BELWECTB, CNOCOOHbIX pearmpoBaTtb C KMCNIOPOAOM BO34yXa WM C AUOKCUAOM yrnepoaa. [Nposoantcs
B U30/IMPOBAHHOM kamepe (bokce), HanoNMHEHHON NHEPTHBLIM Fa30M WK B TOKE MHEPTHOrO rasa.
MonyyeHne nerko okKMcnaWwmxcs Ha Bo3ayxe conew, ruagpokcnnos xenesa(ll), kobanb-ta(ll),
BaHaamns(lll).

Tema 9. JTabopaToOpHbIN NPaKTUKYM
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

NoHoobOMeHHbI cMHTES. icnonb3yeTcs B Cydae HEBO3MOXHOCTW NPOBELAEHMS MPOCTbIX peakLuuii
MOHHOrO 0bMeHa, Onst NONyYEeHNs BEIWECTB BbICOKOWN YACTOTLI. [ony4yeHne ruapokcuaos
ankunamMoHus, nony4yeHne 6pomMo- 1 MoLOBOAOPOAHBIX KUCNOT.
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B_EPCHTET
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Tema 10. JTabopaTopHbIN NPaKTUKYM
YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

CvHTEe3 B HEBOLHOM pacTBope. Mcnonbayetcsa Ang nony4yeHus BeWeCTB C BbICOKOW OKUCUTENBHOM
WA BOCCTaAHOBMTENbHOMCNOCOOHOCTLIO. [NonyyeHne ponaHnna meau(l), coeanHexwnin saHaaus(ll).

Tema 11. JTabopaTOpHbIN NPaKTUKYM
TECTUPOBaHNE , MPUMEPHbIE BONPOCHI:

CunHTE3 Npun HM3KOI Temnepatype. Vicnonb3yeTcs Npy NpoBeAEHUN peakumii, KOTopble
3aTOPMOXEHbI B 00bIYHbIX YCNOBUSIX. PeareHTbl MOryT HaX0auTbCS B pasHbix dpasax. [NonyyeHne
K2PbCI6, Na202, CuO2.

Tema 12. JlabopaTOpHbIN NPaKTUKYM
YCTHbI ONPOC , NPUMEPHbLIE BOMPOCHI:

CuvHTE3 nNpu BLICOKOW Temnepartype. Vicnonbayetcs npy NpoBEAEHNN peakunii, KOTopble
3aTOPMOXEHbI B 00ObIYHbIX YCNOBMSAX. PeareHTbl MOryT HaxoOnTbCS B pa3Hbix dpasax. MonyyeHune
aKTUBHbIX METaNNoB, oepparos, MaHraHartbl

Tema 13. JTabopaTOpHbIN NPaKTUKYM
YCTHbIVi ONMPOC , NPUMEPHbIE BOMPOCHI:

ONeKTPOCUHTE3. MicnonbadyeTcsa ong nony4eHns BeWecTs C BbICOKOW OKUCUTENbHON U
BOCCTaHOBUTENbHOM CNocobHOCTbI0. MNonyyeHune pooaHuaa menu(l), coeanHennii saHaousi(ll).

Tema 14. JTabopaTopHbIN NPaKTUKYM
TeCcTMpoBaHue , NPUMEpPHbIE BONPOCHI:
TecTuposaHue

Tema . UToroeasi oopma KOHTpOns

[MpuMepHble BOMPOCHI K 3a4eTy:

Mpumepbl BUNETOB KOHTPONbHbIX

Buner 1

1. OrHeynopHble matepuarnbl

2. MeTOoabl OLLEHKN XMMUYECKOW YCTONYMBOCTUN CTEKON

Bunert 2.

1. OCcobeHHOCTN CUHTE3a B BOOHOM pacTBope

2. MeToAbl 04NCTKM BOAbI

Mpumepbl GUNETOB K 3a4eTy

bunert 1.

1. ONeKTPOCUHTES.

2.Ctekno. CuHTETMYECKME MaTepmansl B npenapaTnBHON XMMU.

Buner 2.

1. Knaccmndpukaums MetoaoB CUHTE3a MO YCIOBUSIM UX NPOBEAEHMS:.

2. MNonyyeHne meTtannoB n HemeTannos. CUHTE3 BbICIINX U HU3LINX OKCUO0B.

7.1. OcHOBHas nuTteparypa:

1. Oeopeukuin [1.C. HoBbI N0AX04 K NOAYYEHUIO TYronnaBkUX HEOPraHNYeCKNX CoOeAMHEHNI Ha
OCHOBE CaMoperynupytolerocs sbicokotemnekparypHoro cuHtesa/ [.C. Oeopeukuin, C.U.
NBeopeukuin, B.6. Monskos, J1.C. Ctenbmax, A.M. CtonuH // Bonpocbl COBPEMEHHON HAaYKW N TEXHUKMW.
YH-T. uMm. B.M.BepHanckoro, cneumanbHbii Bbinyck. -2012. -T.39. -C.166-178.

2.Bonpocbl 1 MeToANYECKME YKa3aHUS K CUHTE3aM HeopraHu4eckux sewecTs . [cocT.: P. P. AMupos
n gp.; Hayd. ped. npod. 0. N. CanbHukos].KazaHb: KI'Y, 2006.-25 c.: un.; 20.
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3MeToaunyeckme ykasaHns K CMHTe3aM HeopraHn4eckux sewwects [cocT.: P. P. AMUpOB 1 Op.; Hayy.
pen. npod. 0. N. CanbHukos.KasaHb:KI'Y, 2006.-24 c.: un.; 21.

4. CHTE3bl aACOPOLUMOHHO- U KaTanMTUYeCcKn akTUBHbIX BELWECTB [COCT.: 4.X.H., npod. B. B. Yesena,
O.X.H., npocp. ®. B. esartos, B. 0. VBaHoBa].KazaHb: KI'Y, 2006.; -21c.

7.2. lononHutenbHasa nuteparypa:

1.M3pbanay H.B., Xosmup d.K. BoamoxHocT TemnnatHoro cuntesa./ H.B., Mapbanay @.K., Xosmup
/K. HeopraH.xumuu. - 1982. - T.27, N3.- C.547-557.

2.KoHes B.A., KykywkuH B.1O., KykywkunH KO.H. SnekTpocnHTE3 KOMMNEKCHbIX
coeauHeHuin.//X.HeopraH.xummn. - 1986. - T.31, N6. - C.1466-1473.

3.KykywkuH B.1O., KykywkuH KO.H. HeTpaauumnoHHble okucnutenu B npenapatvBHOM
KOOPAMHAUMOHHOM XnMuK. - Ycnexu xummn. -1986. -T.55, N10. -C.1585-1602.

4 Xbton IIx. HeopraHuyeckas xumus - M.: Mup, 1985.

5.. MepxaHos A.l"., HepucaH M. . CamopacnpoCTpaHAIoWmIACs BbICOKOTEMNEPATYPHbIA CUHTES
okcnaHbix maTepuanos. -XdXO um. MeHgeneesa. - 1990. -T.35, €6

6. B.[. lMapxomeHko n ap. lNnasmoxnmuyeckas texHonorus. - M.: Hayka, 1991

7.Baneues A.C., Tpetbskos HO.[l. MMKpOBONHOBbIV CUHTE3 MHAMBUAYANbHBIX 1 MHOTOKOMMOHEHTHbIX
oKcuoos - Yecnexu xumun. -2007. -T-76, €5. -C.435-453.

8. 0.[0. Mambypr. SnekTpoxmMmyeckas Kpuctannnsaums Metannos n cnnaeos. - M: Axyc-K., 1997.

9. Yesena B.B., Casuukasa T.B. MeTtoanyeckne ykazaHus K cneunpakTukymy no HeopraHm4eckomy
cuHTesy.// -KasaHb: 13a-8o KasaHckoro yH.-Ta, 1995. -28 c.

10. OesstoB @.B., Yesena B.B. CuHTE3bl HEOPraHN4eCckmnx COeANHEHUIA NPUN BbICOKUX N HUSKUX
Temneparypax. 9nekTpocuHTes. -KasaHb: M3a.-8o KasaHckoro yH.-ta, 1999. - 20 c.

11. Yesena B.B., HeBatos ®.B. CuHTE3bl HEOPraHN4ECKNX COEANHEHMI B BOOHbBIX 1 HEBOOHbIX
cpepnax. KasaHb: M3a.-80 KazaHckoro yH.-ta, 1999 -30 c.

12. CuHTesbl rugpokcoconeri/ Yesena B.B., Oesatos ®.B.,. MBaHoBa B.1O. -KaszaHnb: K'Y, 2002. - 19
C.

13.KntoyHukos H.I". HeopraHuyeckuii cuHtes. ./KnioyHmkos H.IM -M: Mup, 1983. -304 C.
14.PykoBOACTBO MO HEOPraHn4eckomy cuHTesy /.ped. bpayap 3. . -M: Mup, 1985. T 1-6.
15.M9p6banay H.B. Peakunn Ha maTtpuuax. /H.B. Mapbanay.- Knwunes: WrunHua, 1980.

16.CrHTE3bl HEOpraHnyeckmx coeamnHeHun / peg Oxonnn Y. -M: Mup, 1985. T 1-3.

17.Ceupngos B.B., lNMonkosuy ".A., Bacunesckas E.. HeopraHmnyeckuii cuHTe3. -MuHck:
YHiBepciTtaukae, 2000. - 224 c.

18. Inorganic Syntheses V.35 -Ed. T.B. Rauchfuss -Wiley: Hobokou, New Jersey, 2010.- P.185

19.MepxaHoB A.Il"., NpobneMbl caMopacnpoCTPaHSIOLWErocs BbICOKOTEMMNEPATYPHOIro CUHTE3a - M.:
Hayka, - 2003

7.3. UHTepHeT-pecypcChbl:
AHHOTaUMS 1 TEeKCT cTatb - http://vernadsky.tstu.ru/pdf/2012/03/21 .pdf

HoBble HanpaBneHmsa cMHTe3a TBEpPAblIX HEOPraHMYECKNX BELWECTB -
http://www.pereplet.ru/obrazovanie/stsoros/449.html

OnucaHve 3agay npaktkyma XuMmnyeckme Metoabl CUHTE3a HeOpraHM4YeCcKux BewWwecTs 1 Matepmanos
- http://www.chem.msu.su/rus/teaching/kaul/all.pdf

[MpakTukymbl N0 HeopraHuyeckom xumum - http:/chemistry-chemists.com

TeopeTnyeckme 0OCHOBbI HEOPraHNY4eCkoro CUHTe3a -
http://ido.tsu.ru/schools/chem/data/res/chemsintez/metod/text/T3_1.html
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8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMIUHBI/MOAYNS COrNAacHO YTBEPX.OeHHOMY
yuyebHOMY nnaHy

OcBoeHve gncunnnuvHbl "CUHTE3 HeopraHMYecknx coeMHeHNn" npeanonaraeT UCnob3oBaHne
CnefylowWero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm ®rOC BIMNO 1 y4ebHbIM nnaHoM no
cneuwnanbHocTtn: 020201.65 "PyHoameHTanbHaa U npuknagHas xmmms" 1 cneuyvannsaumm
HeopraHnyeckas xumus .
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