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lHHoacnumensnan 3anucka.

[Mpennaraemas nporpamma 3JeKTHBHOTO Kypca «[IpakTHieckuii Kypc opraHu4eckoi
XUMHUK» paccuuTaHa Ha 34 yaca Ans yuawmxes 11 knacca.

ConepixaHue Kypca sIBIS€TCs JIOTHUECKUM NPOAOIKeHUeM yueOHOro Matepvana u
OXBATBIBACT BCE BAXKHEHIIHE BOMPOCH! KYPCa XUMHUK OCHOBHOI LIKOJIBL

B xoxne kypca noapoOHO pacCMaTPUBAKOTCS BOMPOCH! TPMOANHAMUKY X UMUYECKOTO
npouecca.

Llenna npaxTHyeckas HarpaBJeHHOCTb Kypca Ha CBsi3b pa3dupaeMoro marepuana ¢
*U3HBO. [1penosaBaHue Kypca HalleeHO Ha Npo(opHeHTaLMOHHYI0 paboTy. YyeHukH
3HAKOMSTCS € PAAOM Npodeccuii XMMHYECKMX TIPOU3BO/ACTB, BUAST 3HAUYUMOCTb H MECTO
XUMUUECKUX NPEANpUATUH B chepe HAPOOHOTO X034HCTBAa. MHOrO BHUMAaHUS YACTIACTCS
HKONIOTHYECKOMY BOCITHTAHUIO.

B xone kypca npoMcXOAUT Pa3BUTHE MHIKEHEPHBIX U TBOPYECKHX 3a1aTKOB YUE€HHKOB.
[MoceuieHne 3NeKTHBHOTO Kypca Noapa3yMeBaeT TBOpUeckyto padoTy ydalmxcs, mo
CO3/IaHUI0 YepTexKa HECYLUECTBYHOLLETO annapaTa Ui NpOTeKaHHsl X MMHUECKOI peakLiuu.

Crnenyer Tak:xe YIOMSIHYTb O CBSI3U Kypca ¢ pusukoii, reorpadueii u uepuenvem. C
(pM3UKOMH, MOCKOIBKY Ha Pa3HBIX 3aHATHAX PACCMATPUBAIOTCS (PUIUUECKHE CBOMCTBA
Beltects. C reorpadueil, moTOMy YTO YUCHUKAM MPEAIaracTcs MOAyMaTh O Pa3MELICHUE
NpeanpusATHs B TOM WU HHOM pernone Poccuu. PaccMarpuBaroTCa HCTOUHHKH ChIPBA,
BO3MOJKHbIE NMOTPEOUTENN, TUAPO- U SHEPTOPECYPChbl, HeOOXOTUMbIe 115
{yHKLUHOHUpOBaHUs npeanpusTUii. C yepueHHeM, T.K. BbIONHSEMbLiT HepTex,
HeCYILIleCTBYIOLIEro annapara, 0a3HpyeTcs MOJHOCTbIO Ha YePTEXKHbIX HaBbIKAX.

Cmpykmypa 31ekmuenozo Kypcea.
WM3y4aembiit MaTepHai 3€KTUBHOTO Kypca pa3OuT Ha TPH HacTH.

1. Vwualurecs 3HaKOMSTCS C 3aKOHaMHU, OTHMCbIBAOIMMU NPOTEKAHUE X UMUUECKOTT
peakunu. BBoasTcs 1 oTpabaThIBAOTCS MOHATHS CKOPOCTb XMMHUECKOH peakLitH,
XHUMHYECKOE paBHOBeCHE. Ha MPakTHYECKUX M TEOPETHUECKNX TPUMEPax
paccMaTPUBAIOTCS YCIIOBHS, BAMSIOLINE Ha MPOTEKAHUE XHMUUYECKOTO TPOLIecca.
[Npennaraembie naboparopHble paboThbl TPU3BaHbI CBA3ATH Pa3drpaeMbii
TEOPETUIECKUH MaTEPUaI C )KU3HBIO.

2. 3HaKOMCTBO y4allMXCs C KOHKPETHBIMH XHMHUECKUMH MPOU3BOACTBAMH.
BBOIATCS MOHATHUSA . CHIPBE, XMMH3M, anmnmapaTHoe opopMacHre. 3aKnaabiBAKOTCs
OCHOBBI MOCTPOCHUA MHIKEHEPHOTO UEPTEXkKA. YUaLIUECs HaOM0Jal0T
TEXHUYECKYI0 PeajM3alHI0 TeOpeTHYeCKUX 3HaHWH. [IponcxoauT 3HaKOMCTBO ¢
pazom npodeccuii. PaccMaTprBaoTCs BOMPOCHI OXPaHbl TPYAA H OKPYIKaIOLWEH
cpeabl.

(%]

Cosnanne MuHu npoekrta «k3o00pereHne npudopa A MPOBEACHHS XUMUYECKOM
peaxkuui». Korna Hekas KOHKPETHAs LB PEANH3yeTCs YIEHHKOM, TO
Ha6J'lPO,E[aeTCH CKa4OK B TTIOHUMAaHWH MpeaMeTa. nyCTb NMEPEMELICHNA BELLIECTB B
paMKax npeanoKeHHbIX TEXHOJIOTHYECKHX CXEM BHPTYAJNbHbBI, ¥ YUCHHUKOB
CKJIaAblBACTCA «omymeﬂue BELIEeCTBA», UTO, CO6CTBeHHO, H ABJIACTCA
conepKaHUeM Kypca XUMHH,

B o6yuennu xumun 60NblIOe 3HAUEHHE UMEET IKCIEPUMEHT. AHAIH3UPYS
pe3yJIbTaThl MPOBEOEHHBIX ONBITOB, YHaLIHeCs YOKIA0TCsA B TOM, YTO T€ HIIH HHbIE
TEOPETHYECKHE NTPEACTABIEHUS COOTBETCTBYIOT WJIH MPOTHBOPEUAT peanbHOCTH. TONBKO
OCYLUECTBIIASA XUMUUECKUH HKCTIEPUMEHT, MOYKHO NMPOBEPUTDH AOCTOBEPHOCTD NTPOTHO30B,
CIeNaHHbIX Ha OCHOBaHMH Teopuu. B npouecce skcnepumenTanbHOM paboTbl yuatunecs
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npuoOPETAIOT OMBIT MO3HAHUS PEAbHOCTH, SIBISIOMIMICS BAKHBIM 3TanoM (OPMUPOBAHUS Y
HUX YOeXKICHUHN, KOTOPBIE, B CBOIO O4ePenb, COCTABIISIOT OCHOBY HAYYHOrO MUPOBO33PSHMUS.

Peam3auua yxasaHHbIX LeNeli cTanta BO3MOXHA [MPH OCHALIEHHH LIKOJIBHOTO
xaOuHeTa XMMHH1 COBpeMeHHbIMH npudopamu v obopynoBanueM. TakuM HHHOBALIMOHHbIM
obopynosanuem sasisiercs « Touka pocmay. Vicnonbs3zoBanue 31oro 000pyaoBaHus
MO3BOJISIET KAUECTBEHHO U3MEHHUTD Mpouece o0yueHust xuMin. KosnuecTBeHHbIe 3KCrepH-
MEHTbI NO3BOJAT MOAYHATh AOCTOBEPHYH MH(POPMALIMIO O IPOTEKAHHH T€X MU UHBIX
XMMHYECKUX NMPOLECCOB, O CBOHCTBAx BellecTB. Ha OCHOBE NMOTy4eHHbIX
3KCMEPUMEHTAbHbBIX AaHHbIX 00YyHaeMble CMOTYT CAMOCTOATENbHO J1€1aTh BbIBO/bI,
000011aTh pe3ysbTaThl, BbISIBJIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO CIIOCOOCTRYET
MOBbILIEHUIO MOTHBALMU O0YyUEeHUs LIKOAbHUKOB.

CoBpeMeHHble 3KCMepUMEHTaNbHbIE HCCIEAOBAHUS MO XUMHUM Ye TPYAHO IPEACTaBUTD
0e3 HCMONb30BaHUS HE TONbKO aHANOrOBbIX, HO U LU(POBBIX M3MepUTENbHbIX MpuOopos. B
DenepanbHom ['ocynapcteeHHOM oOpasosaresnbHoM craHaapte (PI'OC) nponwucaHo, 4TO
OIHUM M3 YHUBCPCATBHBIX YIeOHBIX NeHCTBUM, TpUOOPETaeMbIX YHAIIUMHUCS, JOJKHO CTaTh
YMEHHE «IPOBEICHUS OMNBITOB, MPOCTBIX SKCIEPHUMEHTAIBHBIX WCCACOOBAHUM, NMPSAMBIX H
KOCBCHHBIX H3MEPCHHI C HCMOJBb30BAHHEM AHANOrMOBBIX M IH(POBBIX H3MEPUTETIBHBIX
npuboposy.

Ucnonb3osanue obopynosanust «Touka pocma» npu peanusaumu  nanHoi  OI1
MO3BOJISIET CO31aTh YCJIOBHA:

* 1A PACLINPEHHs CONEPKaHHA WKOJNBHOTO X MMHYECKOro 00pa3oBaHus Ha

yriayOnéHHOM yPOBHE,

* 1715 MOBbILIEHHUS TIO3HABATENbHON aKTUBHOCTH O0YUAKOIMXCS B €CTECTBEHHO-

HayuyHoMH odnactu,

* 17151 Pa3BUTHS IMUHOCTH peGEHKa B Mpollecce 00yUeHUsT XUMUU, ero CnocoGHOCTelH,
(bOpMHPOBaHKS ¥ YOOBJICTBOPEHUS COLMAIBHO 3HAUUMBIX HHTEPECOB U
noTpedHOCTEH],

* 1A OCO3HAHHOTO BbIOOpa o0yu4arownMucs Oyaymei npodeccuu, nanbHeRwero
ycrnewHoro o0pa3oBanus 1 npodecCHoHaTbHON OeSTENbHOCTH;

* 05151 paboThI ¢ ONAaPEHHBIMM LIKOJILHUKAMHU, OPraHU3alMi UX Pa3sBUTHS B
pasIM4HBIX 00JIAaCTIX 00pa30OBaTENbHOM, TBOPUECKOH AeITeNEHOCTH;

* 1151 0OECTICUEHNST CAMOCTOSTEIBHOIO TPOSKTHPOBAHUS O0YHAK IIUMHUCST
00pa30BaTENbHON ACSITEABHOCTH U 3 (PEKTHBHON CAaMOCTOATENBHOM paboThI MO
peanu3auny WHINBUAYAJIbHBIX Y4€OHBIX [LIAHOB,

* 17151 BBIMOAHEHHS MHAMBUYAJILHOTO HCCIEI0BATENbCKOMO TIPOEKTA.

KonTtpons 3HaHUl yIaIiuxcs, 3amIaHHPOBAaHHBIN B POrpaMMe Kypca, HOCUT OoJiee
PEeKOMEHAATENIBbHBIIA XapakTep, 4eM oueHouHsli. [Ipenonasanue Beaetcs 6e3 mauu
nomawxero 3amanus. [pu nocrpoenny 3ansaTna HeoOxoxnMo 10duTbes oTpaboTky 3HaAHKH
M YMeHHH ydanxcsa Ha ypoke. [locne 3aBepuienust kypca yuamyecs MOryT BolOpaTh
3K3aMEHALMOHHYH TIPOEKTHYIO padoTy.

Leas saexmugnoco Kypea:
o [lpakmuueckan peaiu3auust 3nanuil y4auuxcs.

3adauu 3.1eKMUCHO20 Kyped:
1. U3yuuTb TEPMOAMHAMMKY XMMHYECKOrO NPOLIECCa.
2. PaccMOTpeTh KOHKPETHBIE XHMHYECKUE MPON3BOACTBA

3. PaccMOTPETb 3KOJOrMHYECKUE MPOGIEMBl XUMHYECKOTO TPOU3BOACTBA M MyTH UX
pEeLUCHHS.



4. BbinoaHUTL MUHHU NPoekT: «M300peTeHne npubopa st NpOBeeH s X UMUUYECKOT
peakLum».

Dopmsr umozosoit pabomei:
» OdopmieHue cxembl NPUIYMAHHOTO arnmnapara.
» 3awuta paboTocnocoOHOCTH NMPHUAYMAHHOTO annapata Ha MHHU KOH(pepeHLNH,
BHYTPH Kypca.

Codepricaniue npoPamMmsl I1eKMUBILO20 Kypca
«ITpakTHyecKHi Kypc OpraHHYEecKON XUMHUN»,

Tema 1.
«IIpOMBILIICHHBIH OPraHUYECKUll CUHTE3) (2 1.)

Teopemuueckas wacme.

Bo3HukHOBEHHE W pa3BHTHE MPOMBILLIIEHHOTO OPraHHMYeCKoTo cuHTe3a. OTanune
TEXHOJIOTHH OPraHUYeCKHX BELEeCTB OT TEXHONIOTHH HeopraHuveckux Belects. CTpykTypa
MPOMBILIJICHHOTO OPTAHUYECKOrO CHHTE3.

Itposepka 3nanuii.

Tecr.

Tema 2.
«XMMHYeCcKHe NPOU3BOACTBAY (5 U.)

Teopemuueckan wacnib.
» Xumunueckas nepepadorka meraHa (3 4.)

Xumudeckne NpoAyKThl M3 MeTaHa. HenonHoe okucnenne MeraHa BOASIHBIM Mapom.
Coipbe. XuMuzm. Xumudeckue peakluu, nexallilie B OCHOBE MPOU3BOACTBA,
3aKOHOMEPHOCTH MX NPOTEeKaHUs U ynpaBleHue MU, AnnapaTHoe opopMieHue,
OnrtumManpHbIe YCIOBHS MPH OKUcHeHH. OXpaHa TPyAa H OKPYKAFOLICH CPebL.

» Tlpoussoactao auetuneHa (2 4.)
CpoiicTBa 1 npuMeHeHNs aueTuieHa. Cripbe. XumusM. [TonydeHne aueTHICHA U3 METaHA.
Xumuueckue peakinH, Jiealie B OCHOBE NPOHU3BOIACTBA, 3aKOHOMEPHOCTH X NPOTEKAHHs
u ynpasnenne umMu. ONTHMANBHBIE YCIOBHS MPOMBILLIEHHOrO CHHTE3a aLeTHIIeHA.
AnnapatHoe odopmnenue. [TpuHumne nponssoacTsa. OXpaHa Tpyaa U OKpyKatoLlei
cpenbl.

» JerunpuposaHue yriaeponopoaos (9 4.)
Ponb HEMpeAenbHBIX YIIEBOOOPOAOB B MPOMBILIIEHHOM CHHTE3€. JernaprupoBaHue dSTaHa.
OnrtumManbHbIe YCIOBHS TPOU3BOACTBA ITHIEHA W3 TaHa. Jlernapuposanue H-0yTana u H-
OyTHIIEHOB.

OnTuMabHble YCJIOBUA NPOU3BOACTBA AUBUHMIIA. HpoGnema CHHTE34a KayiyKa. I'Ionyqel-me

nzonpena. [IponssoacTeo apoMaTryeckux yriesogopoaos. Ceipse. XHUMH3M. XHMHUYECKHE
peakuuu, Jexalllie B OCHOBE NPOM3BOACTBA, 3aKOHOMEPHOCTH MX NPOTEKaHHS U
ynpaenerre UM, ONTHMAIBHEIC YCIOBUS MPOMBIIIICHHOTO CHHTE33. AMMAPaTHOS
othopmnenue. [IpuHLmIE! MpoussoacTsa. OXpaHa TPYAA U OKPYIKAIOLICH CPEIBL.

» CuHres MeTaHoaa 1 3Tanoa. (6 4.)
[Mpumenenue 1 cnocobbl MPOM3BOACTBA MeTaHONA. PUINKO-XUMHYECKHE XapaKTePUCTHKH
cUHTe3a MeTaHona. ONTUMa/bHbIE YCIIOBHS CHHTe3a MeTaHosa. [IpuMeHeHre 1 cnocoOb!
NPOU3BOACTBA 3TaHONA. DUHMKO-X UMHHECKHE XapaKTepUCTUKU NIPSIMON TMApaTaLiiu
stuneHa. ONTHMANBHBIC YCIOBUS MPSIMOIl THAPATALINH STHJICHA.



IHpoesepra 3nanui.
Tect.

Tema 3.
«OkucauntenbHas nepepadoTka OpraHU4ecKUX coeuHeHun» (8 u.)

Teopemuueckas wacme.

Posb npoueccos OKHCIUTEIbHOH nepepaboTki oprannyeckux coenutenmii. [Tonyuenne
dopmanbaernna uz Meranona. [Ipoussoncrea aueranpaernaa. [puvenenne ykcycHoi
KUCJIOTBL U cnOcoObl ee Mpon3BoACTBa. [TpOH3BOACTBO YKCYCHOM KHCIOTH M3 OyTaHa.
DU3HKO-X UMHYECKHE XaPaKTepUCTUKU CHHTe3a KUCIOTbl. ONTHMalbHbIE YCIOBUS CUHTE3a
KHCJIOTBI.

Ipoesepka 3nanui.
Tecr.

Tema 4
IIpoekt «M300peTenne npudopa a1 NPOBEACHU XUMUIECKON peakiymny (44.)

Hpakmuueckasn wacme.

YCTaHOBUTD 3aKOHOMEPHOCTD MPOTEKAHNS X UMUYECKOH peakunn. Beibparsb
ONTHUMAaNbHBIE YCIOBUS MPOTEKaHH X UMUUECKOI peakuuu. CocTaBUTb CXeMy annapara B
Bl reoMeTpHdeckux Gpuryp. BoinoaHute yeprex annapara.

3amuma npoexma.

Koudepernuus B Buae cBoeoOpa3HOro KOHKypca, Ha KOTOPOM YYEHHKH NPeacTaBIsioT
cBou paboTel. PaboTa oueHHBaeTCs KIOPH U3 YUCNA CTAPLIEKJIACCHUKOB, paHee
noceLlaBLIUX 3TOT Kypc. [TpoM3BOACTBO YKCYCHOI KUCIOTBI M3 alleTalbaeruaa

Tpebosanun K'pe3painmaman yceoenusn puednozo Mamepuaila )1eKmusnozo Kypca
«XUMUYECKAA MEXNOT02UAN.

1. TpeOoBaHHs K YCBOEHHIO TEOPETHUYECKOr0 Y4e0HOro MaTepuana.

I[aBaTb onpenesieHust U NpuMEHATb CJIEAYIOLNE NNOHATHA CKOPOCThH XUMHUUYECKOMH
peakKuMu 1 YCIO0BUS €€ yCKOpALNEe, XUMHUYECKOE PaBHOBECHE U YCJIOBUS €0 CMEILLEHMUS,
CBIPbE, XUMH3M, annapaTHoe opopmieHue.

2. TpeGoBaHHus K YCBOeHHIO (AKTOB.

3HaTb XUMHYECKHE peakuuy, Jexamne B OCHOBE ITPOU3BOIACTBA cepHoﬁ KHCJIOTDI,
a30THOH KHCJIOTBI, aMMHaKa. YwmeTb HaXOONTb ONITHMAJIbHBIE YCJIOBUA NMPOBCOCHHA
XUMHUUYECKOU peaKLnu.

3. TpeGoBaHHS K YCBOEHHIO XHMHYECKOI0 A3bIKA.
YMeTb COCTABJIATE TEPMOAUHAMUYCCKUI Pa300p ypaBHCHUN XUMUYECKUX PEAKLIHI.



TemMaTHueCKO€ MJIAHHPOBAHHE MATEPHANIA KYpCa, ¢ HCnoJb3oBanuem LJ1

Tema Conep:xanue Henesan Kon- | ILnanupyemblie | Hcrmoab3os
YCTAHOBKA BO pe3yJIbTAThI aHue
ypoka 4acoB o0opyaoBa
HHSI
3aBHCUMOCTb CKO- | DOKCIIEPUMEHT | 3HaTh 1 YMeTb mony4yatk | MarHuTHas
pOCTH peakUMH OT | aJbHOE ONpPEe- | 3aBHCUMOCTD KUHETHYCCKHE MEIIaJIKa
KOHLEHTPAINH JeneHne CKOPOCTH OaHHBIE U
pearnpyroLmnx NnopsAAKOB peakuuu ot HHTEepNpeTH-
BELLECTB CKOPOCTH KOHLIEHTpaLlKK poBaThb UX 1714
XUMHUYECKOH | pearupyroLmx onpe/eneHus
peakiun BCILECTB HOPSIIKOB
CKOPOCTH
peakLuu
3aBHCHMOCTE CKO- | DKCIIEPUMEHT | 3HaTh 1 YMeTh nonyuate | Tepmopesuc
POCTH peakIHu OT | aJbHOE OTpe- | 3aBHCHMOCTD KHHETHYECKHE TOPHBIH
TEMMEPATYPbI JeneHne CKOPOCTH OaHHBIE U TOATINK
TEMIlepaTypH | peakluu OT UHTepnpeTH- TEM-
oro TeMNepaTypbl. poBaThb UX 1714 nepaTypbhl,
ko3 duuueH | Ymersb pacuéTta ko3¢- MarHMTHas
Ta CKOPOCTH | IPUMEHSATH YM- ¢uuneHra Bant- | mMemanka,
peakunu NMUPHYECKOe Togda u sueprun | Gaus
(ko> duunen | npasuno Baur- aKTHBALHUH KOMOHWHH-
Ta Banrt- I'odda n pOBaHHast
Iodda) u ypaBHeHue 1abo-
SHEPTUH Appennyca s paTopHas
AKTUBALIH OTPEACICHHSA
CKOPOCTH
XUMHYECKON
peakuuu npu
pasavyHON
TEMIIEpaType
PactBopenue kak | JlabopaTopH | 3HaThb, Kakue 1 YmeTb Tepmopesuc
(pU3HKO-XUMUYE- | BIi OMBIT IPOLIECCHI 3KCHEPHUMEHTAJIbH | TOPHBII
CKHI MPOLECC «Tennosoi MPOTEKAT MPH O ONPENECIHTh JATUUK
s dexT pacTBOpeHHH TernioBoi spdext | Tem-
PacTBOPEHNS | BELUECTB. pacTBopeHus nepaTypsl
BELLECTB B YMmeTsb HEeOpraHUYeCcKHX
BOAE» OODBACHATD BELECTB: CEPHON
TEMJIOBbIE KUCIIOTHI,
3¢ dexTsI, THAPOKCHAA
COMpOBO- HaTpUs U HUTpPaTa
KIAroLIHe aMMOHHS
pacTBOpeHue
BELLECTB




4 | Pactopbl, pactBo- | Jlabopatopn | YmeTb 1 YmeTb Tepmopesuc
PUMOCTb blil ONBIT MCTIONb30BATD IKCMEPHMEHTANbH | TOPHbIH
«H3yuenne MOHSITHUE O ONpEOeaTh JaTUYUK
3aBHCHMOCTH | KPACTBOPUMOCT 3aBHCHMOCTb TEM-
pac- b» 51 PacTBOPUMOCTH neparypbl,
TBOPUMOCTH | OIIpeAeNeHUs HEOpraHUYecKUx | 3Jek-
BELLECTBAa OT | HACBILLEHHbIX U BELECTB OT TPOMJINUTKA
TEMIEPATYPhl | HEHACHIIIECHHBIX TEMIIEPATYPbI u3
» pacTBOpPOB. KOMILIEKTA
VYmetb 0Obsic- KOM-
HATb BJIMAHKE OuHUpoBaH
pasIMUHbIX HOH
¢axTOpoB Ha NabopaTopH
PacTBOPHMOCTD ol1 6baHU
BELICCTB
KanenaapHo — TeMaTHYeCKO€ IVIAHHPOBAHHE
Ne Tema 3aHATHSA Koaunuectso Hdata
4ACOB
Tema 1. 2 yaca
1 ITpoMblLLNEHHbBIH OPraHUYECKUI CUHTES.
2 OTnH4Mst TEXHONOMMH OpraHU4eCKUX BELLECTB.
Tema 2. «Xumudeckye nNpou3BOICTBA» 20 yacos
Xumuueckasn nepepabomxa memana. 3 yaca
3 XUMH4ECKHe NPOAYKTHI U3 MEeTaHa.
4 HenonHoe OKHCICHHE METaHA BOASHBIM MAPOM.
5 OnTHManbpHBIC YCAOBHS OKHCIICHHS.
{Ipouszeoocmeo ayemu.iena. 2 yaca
6 CBolicTBa U NIPHMEHECHUS ALCTUJICHA.
7 ITonyueHue aleTUIeHa U3 METAHA.
Hecudpuposanue yairee000opodos. 9 yacos
8 Poab HenpenenbHbIX YrneBOAOPOAOB B MPOMBIILTIEHHOM
CUHTE3E.
9 JlernaipupoBaHue 3TaHa.
10 | OnTumaibHbIE YCJIOBUS TPOU3BOACTBA STHIIEHA U3 3TaHA.
11 | Jerugpuposanue H-OyTaHa v H-OYTHIIEHOB.
12 | OnTumaibHbIE YCJIOBHS TPOU3BOACTBA AHBHHIIIA.
13 | [Ipobnema cuHTE3a Kayuyka.
14 | ITony4yeHue n3onpeHa.
15 | ITpou3BOACTBO apOMaTHYECKUX YI1€BOAOPOAOB.
16 | OnTumanbHBlE yenoBus 00pa3oBaHUs apOMATUHECKHX
yrAeBOAOPOAOB.
Cunmes Memano.1a u IMano:1d. 6 yacos
ITpumeHeHHe 1 cnocoObl NPOHU3BOACTBA METAHONA.
DU3HKO-X UMHYECKHE XAPAKTEPHUCTUKU CHHTE3a METaHOA.
OnTHManbHbIE YCIOBHSA CUHTE3a METAHOJIA.
[TpumeHenune 1 crnocoObl MPOM3BOACTBA STAHOJIA.




DU3HKO-X UMHHECKHE XapaKkTepHUCTUKHU l'lpf[MOﬁ ruapatantn
3THUJICHA.

OnTuMabHble YCJIOBU l'IpFIMOﬁ runapaTaliii 3THJICHA.

Tema 3. «OxHcauTeIBHAS NepepadoTKa OPraHHYeCKHX 8 yacos

COeJHMHEHHH»

Ponb npoueccos okucIHTeNbHOI nepepaboTku
OPraHM4eCKUX COSIMHCHHUI.

[TonyueHue popManbaeruaa U3 METaHONA.

HPOI/ISBO,Z[CTB& anerajpaervuaa.

[TprmMeHeHne yKCYCHOM KUCIOTHI U CrocoObl ee
IPOM3BO/ICTBA.

[TpoM3BOACTBO YKCYCHOM KMCIOTHI U3 OyTaHa.

[Tpon3BOACTBO YKCYCHON KHCJIOTHI W3 AETAIbAErHIA

Du3NKO-XxUMHYEcKHe XAPAKTCPUCTUKH CHHTE3a KHCJIOTBI.

OnTuMaabHBIE YCJIOBHA CHHTC3a KHCJIOTHL.

Tema 4. «306perenne npudopa i MPOBEACHUS 4
XUMHYCCKON PEAKIIHH. yaca

1 Y CTaHOBHTB 3aKOHOMEPHOCTh NPOTECKAHUS X UMHUECKOMH

peakuuu. Beibpate onTUManbHbBIE YCIOBHS MPOTEKaHNS

XWMHYECKOHN peakIuu.
2 CocTaBUTh CXeMy amnmnapara B BUAC FEOMETPUUCCKHUX (uryp.
3 BrIMoaHUTE YepTek annapara.
4 3amuTa IPoOeKTa.

34 gyaca

YyeOHO-MeTOAHYECKOe obecneyeHue:

[a—

(%]

H.A. Snwreiin «Xumus B npomeiuiineHHocT», M., [Ipocsewienne, 1983 ron
Kypuan "XUMHUA" Ne 5, 1986 ron «CoBMellieHHbIE TPOLECCHL B X HMHUYECKHUX
texHonorusix» M.MU. banawos, B.C. Tumodees, FO.A. TTucapenko.

H. M. baxun, B. A. Usan4enko, B. H. [Tapmon TepMoAHHAMHKA 4151 XHMHKOB ..
Yuel. nocobue nns By30B - 2-¢ u3n. MU3natensctso: Xumus, 2004 rox

Tepemor A.B. Tecrbl. Xumus 10 kaace. YueGHo-Meronuueckoe nocodue ans
yuurened u yaeHnkos. — M.: Llentp Tectuposanus MO P®, 2001.

Metoauueckue pekOMeHJalUMu MO CO3AaHHK W (PYHKIMOHMPOBAHMIO JAETCKUX
TexHomapkoB «KBaHTOpuyM» Ha 0Oase o00leo0pa3oBaTeNbHbIX OpraHu3aluii
(YTBEpKOCHBI  pacmopsbkeHMeM  MuHHCTEpCTBa  mpocBelleHus  Poccuiickoi
Denepanuu ot 12 sHBaps 2021 r.N P-4)

Meroguueckne pekOMEHIaLNK N0 CO3MaHNI0 H PYHKLHOHUPOBAHHIO B
obueodpa3oBaTebHbIX OPraHNU3aALMNSX, PACTIONOKEHHBIX B CEbCKOH MECTHOCTH U
MaJiblX rOpoaax, LIeHTPOB 00pa3oBaHUs €CTECTBEHHO-HAYUHON W TEXHONOTHYeCKOM
HanpasneHHocTel («Touka poctay) — (YTBep:kaeHbl pacnopsskeHHeM
Munuctepcersa npocseinenus Poccuiickon @enepauuu ot 12 ssaBaps 2021 r.
Lndporas (xomneroTepras) madopatopus (LIJI) - mporpaMMHO-anmapaTHbIA KOM-
MJEKC, JaTYHKOBAS CHCTEMA — KOMIUIEKT y4eOHOro o0opyaoBaHNs, BKJIIOHYAIOLIHH
M3MEepUTENIbHbIN Oslok, WHTepdeHc KOTOporo mno3BosiAeT OOeCnevYnBaTb CBA3b C
MEPCOHANbHBIM KOMNbIOTEPOM, M HA0Op MAATUMKOB, PErHCTPHPYHOLUMX 3HAYEHUS
pPasNnuHbIX PU3MUECKUX BEIMUUH.




