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Mporpammy ancumnanHbl paspaboTan(a)(n) npodpeccop, a.H. (npodeccop) Hnuszamos N.C. Kadenpa
XUMUYeckoro obpasoBaHns Xummyeckuin nHCTnTyT uM. A.M. Bytneposa , llyas.Nizamov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

1. Passutune n yrnybneHue obwmx npnemos paboTbl B nabopaToprm HEOPraHNYecKoro CUHTe3a,
00lWeTeopeTNYECKNX 3HAHWUIA MO XMUMUW, 3HAHWIA O CBOMCTBaX HEOPraHWYeCKMX BEWECTB U TEeM CaMblM
MOArOTOBUTb CTYOEHTOB K BbIMNOMHEHNIO 33484 NO CUHTE3Y HEeOPraHNYeCKNX COeaNHEHWA.

2. O3HakomneHne CTyOoEeHTOB C METOOAMN CUHTE3A PA3JINYHbIX K1aCCoB coeauHeHun ¢
npunenedYeHnem TeopeTn4eckoro Mmatepuasa no Kaxnomn Teme.

3. OByyeHne npreMaM HeopPraHMYeckoro CMHTe3a, NNaHMPOBaHMIO CUHTE3a, MeToAaMm
NIOEHTUUKALUN HEOPraHNYECKNX COeaUHEHW, paboTe CO CrpaBOYHbIMU NOCOBUAMM.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

[aHHas yuebHas aucumunnmHa BkntodeHa B pasgen " b3+.[B.2 MNpodeccroHanbHbIi" OCHOBHOM
obpasoBaTtenbHol Nnporpammbl 050100.62 Meparormyeckoe obpaszoBaHNe 1 OTHOCKTCS K
omcumnnnHam no Boibopy. OcBanBaeTcs Ha 5 kypce, 9 cemecTp.

OucumnnnmHa "HeopraHudeckuin cuHTes" oTHocUTCA K pasgeny b.3. npogeccrnoHanbHOro umkna,
BapuaTtusHom yactun [1B.2.

HeopraHnyeckuin CMHTE3 SBNSETCA NPUKNAAHOM XUMNYECKON ONCUUnInHon. HeopraHnyeckunia
CUHTE3 MONOXEH B OCHOBY CUHTE3a pa3sfiNyHbIX HEOpraHM4eCckmnx NPOLAyKTOB U peareHToB,
NCNONb3yeMbIX B Pa3NNYHbIX OTPACNAX MPOMBbIWNEHHOCTU, TaKMUX KaK MeTannyprn4eckom,
doapmMaLeBTMYECKO, HedoTenepepabdatbiatowein n apyrux. MoHMMaHne OCHOB COBPEMEHHOTO
HeopraHM4eckoro CMHTE3a NeXnT B OCHOBE peLleHns paaa 9K0norn4eckmnx, 3KOHOMUYECKux n
MHOMMX OPYrux BaXHbIX BOMNPOCOB.

Kypc HeopraHuyeckoro cuHTe3a 6asmpyeTcsl Ha OCHOBax 3HaHWS KypcoB obLwel 1 HeopraHN4YecKol
XUMUK, aHANUTUYECKOW XMW, PU3NYECKON 1 KONNOVOHOR XUMUN.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwudpposka
npuobpeTtaemMor KOMNETEHLUN

CK-1 BnafeeT MeTo4aMmn HeopraHn4eckoro CUHTe3a.

LLndop komMneTeHLUH

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:

npeaMeT 1 06bEeKTbl HEOPraHWYeCcKoro CHTe3a, MECTO HEOPraHNYEeCKOro CUHTE3a B psady APYruxX
XUMUYECKUX OUCUMMNINH, €€ 3HaYEHNE B XMN3HM COBPEMEHHOro oblecTsa, coBpeMeHHble TpeboBaHus
K XUMU4YECKUM peakTunBam, npobnemy TexHnkn 6€30nacHOCTN, OCHOBHbIE NMPUEMbI O4NCTKUN BEWECTB,
MMETb NPELCTABNEHNS O TEXHONOTMIN CUHTE3a HEOPraHNYECKMX BELLECTB B NMPOMbIWIEHHbIX 1
nabopaTopHbIX YCNoBUSIX, 0 Hambonee N3BECTHbIX cnocobax, MCNonb3yeMoM 060pyA0BaAHUN.

2. IONXEeH yMeTb:

Bbl6|/|paTb MeTOod CMHTE3a KOHKPETHbIX BELWECTB, 0O BSACHSTL npoueccobl, nponcxogswmne rnpn aToMm,
npasuJibHO N 6e3onacHo Mcnonb3oBathb cooTBeTCTBYIOWEE na6opaTopHoe O60py,ﬂ.OBaHV|e n
peakTuBbl, NPON3BOAUTb pacyeTbl N0 XUMUYECKNM POpMynam 1 ypaBHEHUAM, ONpenensiTb BbiXOL
npoaykta n Mmaccbl NCXOOHbIX BELWECTB, HeobxoaUMbIX Ons nony4yeHuns sewecTs 3adaHHOro
CcoeMHEHUA.

3. 0OMXEH BnageTb:

KETPOHHBH
B_EPCHTET
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TEXHWKOWN XMMWYECKOro 3KCNepUMeHTa, paLoHanbHO NCMOb30BaTbh XMMUYECKUE PeakTUBbI,
BbINONHATL TPeboBaHNS TeXHMKM Be3onacHOCTM Npu paboTte B xuMmyeckor nabopartopuu,
3KCMNepUMeEHTaNbHbIMI HaBbIKaMy CUHTE3a HEOPraHNYeCckmX BELECTB B TabopaTopHbIX YCNOBUSIX C
OMOPOV Ha 3HAHUS PUINYECKMX U XMMUYECKUX CBOMCTB BELWECTB, 3aKOHOMEPHOCTEN TEYEHUS
XUMUYECKUX peakLumi.

4. NONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K PELIEHNIO 9KONOMMHYECKUX 1 SKOHOMUYECKMX BOMPOCOB CUHTE3A HEOPraHNYECKMX COeaNHEHNIA.

4. CTpyKTypa 1 cogepXxaHvue OUCLUMNIUHBI MOAYNs
Obwas Tpya0eEMKOCTb ANCLMMNIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONSA ANCLUMMINHBI 3a4€T B 9 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS fOoMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCLMNIMHE/ MORYIO
TemaTuueckui NnaH AUCLUNINHBI/MOAYNS

Buabl v yachbl
Pasgen ayauToOpHOM paborThbl,
Hepens VX TPy A0EMKOCTb Tekywume copmbl
N D.MKAL:)ILI';,T,I_IV’I'HH/ CewlecTpcemecrpa (B yacax) KOHTpOnsi
Nexumn MpakTnueckumelllaboparopHble
3aHATUSA pabortbl

Tema 1. JlabopatopHoe

obopynoBaHme un
1 nabopatopHbie NpUeMbl 9 1 5 0 6 YCTHbIA ONpocC

‘Inpw cnHTE3E

HeopraHn4eckumx

BELECTB.

Tema 2. Pabota c MCbMEHHaS
5 [MonymMMkpoKonudecTeami 5 5 0 6 a6oTa

‘|[HeopraHn4eckunx P

COoeNHEHNN.

Tema 3. MeTonbl

O4YMCTKU TBEPObIX, KOHTpO/bHas
3. Knaoknx un 9 3 2 0 8 paboTta

raszoobpasHbIX BELECTB.

Tema 4. lNonyyeHne

rasos, leno4eu u YCTHbI OnpocC
4. conei. [NonyyeHue 9 4 2 0 8

KMCHNOT.

Tema 5. lNonyyeHne KOHTPONbHas
5.|MeTannoe n nx okcuaos.| 9 5 2 0 8 paboTta

Tema . NTorosas 9 0 0 0 3ayer
" |doopma KoOHTpOnSA

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl 1 yachbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 10 0 36

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. JlTabopatopHoe o6opynoBaHue u nabopartopHbie MpPUeMmMbl NPy CUHTE3e
HeopraHM4Yeckux BeLLLeCTB.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

Xumnyeckas nocyna. BolgeneHue sewecTts U3 pactsopos. BoinapusaHue. SkcTpakums.
Kpucrannusauwms. Nepekpucrannudauns. BoicanusaHue. lNepeocaxneHne. NepeoxnaxneHue.
LpobHas kpuctannmaauus.

naboparopHas paborta (6 4aca(oB)):

TexHuka 6e3onacHocTu Npu paboTe B xuMmuyecknx nabopartopusx. MNonyyeHne dpocgara
HaTPUN-aMMOHUS.

Tema 2. PaboTta ¢ NONyMUKPOKONIMYECTBAMU HEOPraHMYEeCKUX COeANHEHUN.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

OtpoeneHwne TBEPObIX OCanOKoOB. (DI/IJ'IprleLI.I,I/Ie Martepunanbl. CDI/II'IprOBaHI/Ie npn oxnaxgeHun.
CDVIJ'IprOBaHVIe B I/IHepTHOI7I arMmocaoepe. CDI/IﬂprOBaHI/Ie noa gasneHmem. CDI/IﬂprOBaHI/Ie
Fa3006paSHbIX BEWeCTB. Ll,eHTlecperpOBaHme. BblcyLLII/IBaHI/Ie TBEpObIX BEWECTB. BblcyLLII/IBaHI/Ie
BbIMOpPaXnBaHNEM. BblcyLLII/IBaHI/Ie ra3os. BblcyLLII/IBaHI/Ie XKNOKUX BELECTB.

naboparopHas pabora (6 4aca(oB)):

MonyyeHne ammogooca.

Tema 3. MeToabl OUMCTKU TBEPAbIX, XMAKUX U ra3006pa3HbIX BELL,ECTB.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Ouctunnsaums. PazneneHune amynbcuin. Cybnumauus. MiamenbyeHne. MexaHndeckoe namenb4yeHume.
OnpepneneHne n3nKo-XMMMNYECKMX KOHCTAHT BELECTBA.

naboparopHas pabora (8 yaca(oB)):

OnpenenexHve Temnepartypbl NnaeBneHns Teepabix BeuecTs. OnpeneneHve nokasarens
NPenoMNeHNs XNIkux sewecTs. BoaroHka roaa.

Tewma 4. Nony4yeHune rasos, Wweno4vyeun n conenn. NonyyeHmne KMcnor.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MonyyeHune Bogopoaa, asota u kucnopoga. MonyyeHne ammmaka. lMonyyeHme okcmaoos asoTa.
Monyy4eHne okCUAOOB cepbl. ANEKTPOXMMUYECKOE NONYYEHNE Xnopa v wenoyei. MonyyeHne conei
poccpopHoIt KMcnoThbl. MonyyeHne xnopuaos kanus n Hatpus. MNonyyeHne xnopmaa antoMUHUS.
MonyyeHne YeTbipeXXNOPUCTOro onoea. llonyyeHne cepHoi kncnoTol. [loyyeHrne a3oTHOM KMCNOTbI.
Monyy4eHne ConsiHOM KNCNOTbI.

naboparopHasi pabora (8 yaca(oB)):

MonyyeHne ogHoxnopucToin Mean. MNony4eHne XNopMCToro BOAOPOAA WU CONSIHOM KMCNOTbI.
MonyyeHne BOPHOIR KMCNOTbI.

Tema 5. NonyyeHne meTannoB U UX OKCUOOB.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

BocctaHoBUTENBHBIE CNOCOOLI nony4yeHmnsa Metannos. MeTann0TepM|/|quK|/|e cnocobbl noJsiy4eHuns
MeTaJ1/1oB. I'Ionyqume AJTIOMUHUA. I'Ionyquvle repmaHuns. I'Ionyqume oKCcnaoos MeTannos.

naboparopHasi pabora (8 waca(oB)):
MonyyeHune okcnpa xpoma(lll).

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCUMMIUHBI (MOLYNSA)

KETPOHHBH
B_EPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 1. JlabopatopHoe
obopynoBaHue u
nabopaTtopHble NpUEMBI noaroToska K o
1. 1 14 THbIR On
npu cnHTE3€e 9 YCTHOMY Onpocy ye onpoc
HeopraHn4yeckmnx
BELLECTB.
Tema 2. PaboTa c NOArOTOBKA K
o [MonymmkpokonudecTsamii - o 5 |lnnceMeHHOI 1o NMCbMEHHas
‘IHeopraHmyeckmx aboTe paboTta
CoeVHEHUN. P
Tema 3. MeToapl
O4YUCTKU TBEPIbIX, noaroToska K
3.pKmaokux n 9 3  |KOHTpOnbHOM 12 Kc;gggganaﬂ
ra3006pa3HbIX BELWECTB. pabote P
Tema 4. lNonyyeHne
rasos, wenoyen n noaroToBska K o
4. - 4 12 THbI On
conen. NMonyyeHwne 9 YCTHOMY Omnpocy ye onpoec
KWUCNOT.
Tema 5. lNonyyeHne NOAroToBKa K
5.mMetannos n nx okcmoos.| 9 5  |KOHTpONbHOM 12 Kgg;gganaﬂ
paboTte P
NTtoro 62

5. O6pasoBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

B npouecce npenopaeaHus 6yoyT MCNONb30BaTbCS KOMMbIOTEPHbBIE (PeanunaytoTcs B pamkax
CUCTEMbI "y4nTeNb?KOMMNbIOTEP ?yHeHMK" C NOMOLLBIO 0Byyatowmx NporpamMm pasnnuyHoro Bnaa
(MHCOPMALIMOHHbIX, TPEHUHIOBbIX, KOHTPONUPYIOWWX, Pa3BUBaOWMX U Op.), Ananoroeble (CBA3aHbl C
Cco34aHneM KOMMYHUKaTMBHOW cpedbl, paclumpeHneM npocTpaHcTea COTpyAHMYECTBa Ha YPOBHE

"yunTenb ?y4eHnK

, "YYEHMK-y4eHUK",

yyntenb?asTop”,

y4eHuK?aBTop" B X04€e NOCTaHOBKE U

pelweHns y4ebHo-no3HaBaTenbHbIX 3a4a4), TPEHUHIoBble (CUcTemMa AesTenbHOCTY No oTpaboTke
onpeaeneHHbIX anropnuTMoB y4eOHO-MO3HaBaTENbHbIX AEACTBUIA 1 CNOCOB0B PeLeHNs TUMOBbIX
3a4ad B xoae obyyeHuns (TecTbl 1 NPAKTUYECKME YNPaKHEHUS) TEXHONOMMN.

6. OueHOUYHble cpeacTBa OJi1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. JlTabopatopHoe o6opynoBaHue u nabopaTtopHbie MpPUeMmMbl NPy CUHTE3e

HeopraHn4eckux BeLlLecTB.

YCTHbIN ornpoc , npuMepHble BOMNPOChHI:

PernctpaumoHHbIn Homep
CtpaHwnua 6 ns 10.

KETPOHHBH
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BAE
il YHH

AR 5 AN LM O



Mporpamma ancumnnmHel "HeopraHuyeckuin cuHtes"; 050100.62 Meparornyeckoe obpasoBaHue; npogeccop, 4.H. (npodeccop) Hnusamos

1. Y70 coboit npeacTaBnstoT MonekynsipHole cuta? 2. Hasosute copta ctekna. 3. Kakvne Buapl BeCoB
MPUMEHSIIOT B XMMUYECKMX NabopaTopusix, U YHEM OHW OTAMYalOTCS Apyr oT apyra? 4. Yto HasbiBatoT
?npenenbHoi Harpy3koi BecoB?? MoXHO N HarpyxaTtb Becbl 6onblue, YeM L0 NpeaenbHOM
Harpy3ku? Noyemy? 5. Kak cnenyet B3BewmnBaTbh XUAKOCTU? 6. ['Ae 1 Kak Hy>XHO B3BEWWBaTb
HEeNpPUATHO NaxHywue unn BpeHble Bewectea? 7. Kakyto Boay HE06X0aMMO NCNoNb30BaTh Ast
MPUroTOBNIEHNS PACTBOPOB, UCMONb3yeMbIX B XMMyecknx nabopatopusx? MNMoyvemy? 8. Korna
TpebyeTcsi oTCTanBaHMe NPUroTOBEHHbIX PacTBOpPOoB? Kakyto Lienib OHo npecnenyet? Y1o MoxeT
3aMeHnTb oTcTamBaHne? 9. Kakne cnocobbl omnbTpoBaHust Bam M3BecTHbI? 10. Kak HyXHO
cknagbiBaTb NPOCTOW U cknagyatbii ounbTpbl? 11. MNoyeMy Mexay BOLOCTPYAHbLIM HACOCOM U
NprMHopOM A58 PMNbTPOBAHUS UM MPMOOPOM AN NEPErOHKM B BaKyyMe HE0OX0AMMO MCMONb30BaTh
NpenoxpaHnUTENbHYIO CKNAHKY? 12. Kak Hy>XHO NpoBOAMTb ropsayee ounbTpoBaHme pactsopos? 13.
YeM oTnnyaeTcs npombiBaHWe ocadka Ha ounbTpe OT NPOMbIBAHWUS C MPUMEHEHMEM JeKaHTauumn?
14. Ha kakoM CBOWCTBE XWNOKOCTEN OCHOBaHa neperoHka? 15. Yto HasbiBalOT BO3roHkon? 16. Kak
BNMSIET BHELWHEE OaB/eHne Ha TeMnepaTypy KuneHms xmakocTein? 17. Hasosute cnocobel
NeperoHKn, NPMMeHsieMble B XuMmnyeckmx nabopatopusix. 18. B kakom nopsinke cnepyert
LEeMOHTMpoBaTb Npnbopsbl Ans neperoHkn? 19. Kakoe HasHavyeHne umetoT ?kunenkn?? 20. Yto
HasblBalOT aKcTparnposaHnem? 21. Kak npoBoasT akcTparuposaHue Teepabix sewects? 22. Kak
NpPOBOASAT 9KCTPArmMpoBaHue XunaoKkocten?

Tema 2. PaboTa ¢ NONyMUKPOKONINYECTBAMN HEOPraHUYECKUX COeAUHEHUN.
nMcbMeHHasi paboTa , NpYMepHbIe BOMPOCHI:

1. NpuBenmnTe cxemy TepmomeTpa bekmaHa n 06bscHUTE NpuHUMN ero paboTbl. 2. iIMeeTcs o4eHb
pa3baBeHHbIn CNMPTOBO pacTBop. Kak Hy>XXHO NOCTynuTb, 4To6bl cobpaTh H60MbLYI0 YacTb cnupTa u
NONy4nTb PACTBOPEHHOE B HEM BeLLECTBO B TBEpAOM Buae? 3. MNpusennte cnocobbl BbICYWMBAHNSA
TBEpAbIX BewecTs. 4. Kak nonyyaioT AMcTunnmpoBaHHyto soay? Mpueeonte cxemy npubopa ons
ANCTUNNSALMM BOObl. 5. YeM oTnn4yaeTcsa kanenbHas BOPOHKa OT genuTtenbHon? MNMprnesegute cxembl
npmbopoB. 6. HeM oTnmyaeTcs NPSIMOIA XONOAUNBHUK OT 06paTHOro? B kakmx cnyyasix NpUMeHSIoT
obpatHblin xonoaunbHUK? MprBeanTe CXeMbl 3TUX BULOB XONOANNBHUKOB 1 CMOCOObI X MPUMEHEHNS.
7. ns yero cnyxuTt akcmnkatop? Kak cnefyet oTKpbiBaTb 9KCUKATOP M KakK €ro Hy>XHO 3akpblBaTb?
lMoyeMy HyxXHa cMmaska Ha wnnge akcukatopa? Kak HyXHO nepeHocuTb akcukaTop? MNMpuseante
CXEMbl Pa3nnyHbIX BUOOB 9KCUKATOPOB 1 cnocobbl nx npumeHeHus. 8. MNMpusennTte cxembl Nprbopos
NS NPOCTOM 1 BaKyyMHOW NeperoHoK XuakocTten. 9. Kakne CKNsHKM HasblBaloT NPOMbIBHbIMA? [1ns
Kakow uenun oHu ncnonbaytotca? Yem pasnuyatotca? MNpuseaute cxembl cknsHku pekcens,
Bynbdpa, TuweHko n U-obpasHbix Tpybok. 10. Ons yero npenHasHadveH annapat Knunna? Kakue rasbl
MOXHO nonyyatb, NpuMeHss aToT annapart? lNpusegunTe cxemy annapara Kunna.

Tema 3. MeToobl O4MCTKM TBEPAbIX, XUOKUX N ra3000pa3HbIX BELLLECTB.
KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

Tema: JlabopaTopHble NpUeMbI NPY CUHTE3€e HeopraHM4eckrx BewecTs. Bonpocol: 1. Boigenexve
BELWecTB 13 pacTBopoB. 2. Nepekpuctannnzauus. 3. pobHas kpuctannmnzauus. 4. PunbTpoBaHne B
NHepTHOM atmocdoepe. 5. PunbTpoBaHue nog naeneHveM. 6. LleHtpudpyruposaHve. 7. PasgeneHve
amynbcuii. 8. OnpeneneHme Pusnko-xMMNYECKNX KOHCTaHT BeLecTsa.

Tewma 4. lNony4yeHune rasos, Wweno4vyeun n conenn. NonyyeHmne KMcnor.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

1. Ha kakmx cBoicTBax BeWeCTB OCHOBaHa nepekpuctanimnsauuna? 2. Kakyo onepauunio HasblaroT
BbiCywunBaHueM? 3. Kakuve BewecTsa MOXHO NPUMEHATb ANS BbiCyWMBaHUS ra3oB? 4. Kak MOXHO
BbICyWMBAaTb TBEpAble BewecTBa? Kakme npuemMbl 3T0M onepaumm npuMEHSIOT B XMMUYECKNX
naboparopusx? 5. Ha yemM 0CHOBaHO BbICYLIMBAHME NOA YMEHbLIEHHBIM AaBneHnem? Kakue BewecTsa
cnepnyert BbiCylwMBaTb 9TUM nNpuemMoM? 6. Korga cnegyet NpUMEHSTh BbiCylMBAHWE B 9KCHUKatope?
Kakwve BbicywmBatowwme BeLWeCTBA MOXHO NPUMEHSATL B 3TOM cnydae? 7. Kak HyxHo ybupatb co ctona
NPONUTbIE HA HErO KMCNOTbI, WENOYN U pacTBOPbI BpedHbIX BewecTs? 8. Kakyo Bogy HasblBaloT
OUCTUNNMPOBAHHON, a Kakyto ? neMnuHepannsoBaHHoOM? 9. Kak HyXHO XpaHUTb OUCTUNNNPOBAHHYIO
Bogy? 10. MOXHO nu ncnonb3oBaThb On8 NPUroTOBNEHNS PACTBOPOB OO0 XPaHUBLLYIOCS
oMcTUnnmpoBaHHyto Body? 11. Kak HyxHO paboTtaTtb ¢ KOHLEHTPMPOBAHHbBIMU pacTBOpamMm ammmaka?
12. Kak pa3baBnstb KOHLEHTPUPOBAHHYIO CEPHYIO UK a30THYHO knucnoty? 13. Kakne mMepbl
NPenoCTOPOXHOCTU HY>XHO NMPUMHUMATb MPY packanbiBaHWM KPYMHbIX KYCKOB €4KOro Hatpa unu
enkoro kann? 14. Kak cnegyet nepemMewmBaTtb XNUAKOCTb, HANUTYIO B NPobupky?

Tema 5. NonyyeHue meTannoB n UX OKCUAOOB.
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

Tema: MonyyeHre HeopraHnyeckux BelwecTs. Bonpockl: 1. DNeKTpoxmMmyeckoe nosyyeHne xnopa u
wenoyein. 2. MonyyeHne xnopnaos kanus u Hatpus. 3. MNonyyeHne okcnaos cepbl. 4. MNonyyeHne
cepHol kucnotol. 5. MetannotepMuyeckme cnocobbl Nony4YeHUs MeTansos.

Tema . UToroeas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

Bonpocbl Ha 3a4erT:

. [onyyeHune Bogopoaa, a3ota u kucnopoga.

. NonyyeHne ammnaka.

. NonyyeHne okcnoos asoTa.

. NonyyeHune conen pocOpHOM KMCNOTbI.

. [ony4eHune xnopunaa antoMnHUS.

. [oy4eHwe a30THOM KMCNOThI.

. [lony4yeHune consHom KMCNoTbl.

. BocctaHoBMTENBHBIE CNOCOOLI NOMYYEHNS1 METANSIOB.
9. MNony4yeHne antoMNHNS.

10. MMony4yeHne repmaHuns.

11. lNony4eHne okcnoos MeTannos.

12. ony4eHne cepHO KUCNOTbI.

13. MeTtannotepmunyeckre cnocobbl NONy4eHns MeTannos.
14. ony4eHne oKCUO0B Cepbl.

15. dnekTpoxmmmnyeckoe nonyveHne xnopa u Wwenoyen.

0O NO Ok~ WDND =

7.1. OcHOoBHas nuTeparypa:

1. MnunHka H.J1. Obwas xumunsi: yiebHoe nocobue ans CTyAeHTOB HEXUMUYECKNX CreUManbHOCTENR
BbICWMX y4ebHbIX 3aBefeHuiA. - Mockea: KHoPyc, 2013. - 746 c.

2. Ctpenbuos E.A., Bacunesckas E.N. Heoprannyeckas xumns: nocobve onsg cTyoeHToB
XMMmMyeckoro goakynbteta. - MuHck: benopyc. roc. yH-T, 2009. - 97 c.

3. MnnHka H.J1. 3apaum n ynpaxHenusi no obuei xummmn: y4ebHoe nocobue / - Mockea: KHoPyc,
2011.-240c.:

4. 3abbaposa P.C. Obwas n HeopraHnyeckas Xumus: y4uebHo-metToamyeckoe nocobme: B 2 4. /
KasaHckuin rocyaapCcTBeHHbIN aHepreTndecknin yHnsepcutet, KasaHb: 2010. - 20 c.

7.2. JlononHuTenbHasa nuteparypa:

1. Obwas 1 HeopraHuyeckas xumms: y4ebHoe nocobue ons caMocTosTeNbHOM paboTbl CTYAEHTOB /
KaszaH. penep. yH-T; Hayd. pen.: @.B. [esartos, H.A. Ynaxosuu. - KasaHb, 2011. - 21.

2. CnpaBOYHKK MO XUMUW: OCHOBHbIE MOHATUS, TEPMUHbBI, 3aKOHbI, CXEMbI, (OOPMYbl, CNPAaBOYHbINA
matepuan, rpaduku: yuebHoe nocobue / J1.H. BnuHos, W.J1. Mepdunoea, J1.B. FOmauwesa, P.I".
Yysunsies; C.-MeTtepb. roc. nonntexH. yH-T. - Mockea: MNMpocnekT, 2014. - 154 c.

7.3. UHTepHeT-pecypcChbl:

XuMuK.ru - CAT O XMWW - http://www.xumuk.ru/

5.3.B.05 HeopraHuyeckuin cuHTes - tspu.edu.ru?tspu/files?Neorganicheskij sintez.pdf
HeopraHunyeckuin cuHTes - mmedia0.cc.rsu.ru?www/rsu$persons$.show_umr?

HoBble HanpaBneHns CMHTe3a HeoPraHM4Yecknx TBEPAbIX BEWECTB - CBUPUAOB... -
http://www.pereplet.ru/obrazovanie/stsoros/449.html
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PaccMoTpeTb pa3nuyHble MeToAbl CUHTE3a HEOPraHM4Yecknx matepuanos - kit.chem.kemsu.ru

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHmne ancumnnuHbl "HeopraHmyeckunii CUHTE3" NpeanonaraeTt MCNonb30BaHME Cneanyouero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeguiiHas ayantopms, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadmn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEOMNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbI KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGEACHI
noaknoyeHms: USB,audio, HDMI. MHTepakTnBHas TpnbyHa npenonasaTens SBnsietcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [Npenonasatenb MMeET BO3MOXHOCTb NIErko
yrnpasnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ay4MTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCe C MCNONb30BaHMEM B poLecce oby4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPOoKOnonoCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoOe obecneyeHue.

VimeeTcs cneumanmampoBaHHas xmmMmyeckas nabopatopust 1 NeKLMOHHas ayamTopus.
NabopaTopHoe obopynoBaHme u xummnyeckas nocyaa. Hoytbyk. MynbTMme aniiHblii NpoekTop.
"padbonpoekTop. BMbnMoTeyHbIn PoHA.

Mporpamma cocTtasneHa B cootBeTcTeumn ¢ TpebosaHnsmm ®rOC BIMNO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 050100.62 "Meparornyeckoe obpasoBaHne" 1 NPocuno NoarotToskn bronorus n
XUMUS .
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