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1. IOACHUTEJIBHASA 3AIIMCKA

BBenenue

[Tporpamma «XuMHYecKasi TEXHOJOTUSI» - 3TO JOMOJIHUTENbHas OOIIepa3BUBAIOIIAs
oOpa3oBaTenibHas IporpamMma AJisi aKTUBHBIX, JIIOOO3HATENIBHBIX U MPAKTHKO-OPHUEHTUPOBAHHBIX
IMIKOJIbHUKOB. llorpyxkeHne B HayyHO-TEXHMUYECKYIO cdepy MO3BOJIsieT CcHOpPMHPOBATH
MHUPOBO33pEHUE OYTYIIIX MOJIOBIX CHEIIHATIICTOB.

3HAYMMOCTh MPOTPaMMBI CBSI3aHA C HEOOXOJMMOCTBIO MOBBIIICHUS OOILIeH XMMHYECKON
U DKOJIOTUYECKOW I'PaMOTHOCTH IIKOJIBHUKOB, ITPUBJICKATEIBHOCTH XMMHYECKOTO M XUMHKO-
TEXHOJIOTUYECKOr0 00pa30BaHus Uil MONOAEKH. JlaHHAs mporpaMMa sBiseTcs JAOMNOIHEHUEM K
MIKOJIBHOMY KYpCy XMMHUU B pazfeniax oOuiei 1 HeOpraHn4eckoi XuMHH.

OOpasoBarenbHasi MporpamMma HaiejdeHa Ha (OpPMHPOBAHUE B CO3HAHMM ILIKOJIBHUKOB
COBPEMEHHOM HAy4yHOM KAapTUHBI MHUPA, IIOHMMAaHUsA MAaTepUANbHOIO €IMHCTBA MMHPA,
IPEICTAaBICHUA O BO3MOXHOCTAX COBPEMEHHBIX XHMHUYECKHUX TEXHOJOTHM, pa3BUTHE

TBOPYECKUX CIIOCOOHOCTEH.

[IporpaMMa uMeeT TeXHUYECKYI0 M €CTeCTBEHHO-HAYYHYI0 HANIPABJIEHHOCTD.

YpoBeHb 0CBOEHUS — 001IeKYJAbTYPHBIN. [IporpamMma npenmnonaraet B yBJIEKATEIbHOMN
(bopMe W Ha MMOHATHOM JACTAM S3bIKEC OGBHCHHTB OCHOBHBIC ITOHATHUS XUMHYECKOU TEXHOJIOTHUH,
HAay4YUTh pCIIaTbh HMHXKXCHCPHBLIC 3aJaud W Pa3BUTbh HMHTCPCC K XUMHYCCKUM IIpOoLECCaM U HX
BaXHOCTU B COBPEMEHHOM MHUpE.

HoBu3Ha mnporpaMMmbl COCTOMUT B MPUMEHEHMHM TEOPETHUYECKUX OCHOB XUMHUHU Ha
IIpaKTUKE. YYaCTHUKUA IPOrPaMMbl II0JIy4aT 3HAHUSA O BAXKHBIX IIPOLIECCAX XUMHUYECKOU

TCXHOJIOT'UH.

AKTYaJIbHOCTh

CoBpeMeHHBIII MHUP XapaKTepHU3yeTcsl MPOHUKHOBEHHEM XHMHH BO BCE Cephl KU3HH.
AKTYaJIbHOCTb JIaHHOM IPOrpaMMBbl — IPUBUTH UHTEPEC K MOHUMAHUIO XUMHUYECKUX IPOLECCOB
y HIMPOKOTO Kpyra ydJalluxcsi C ILeJIbI0 MOBBIIIEHHS] OOLIEXUMUYECKOM KyNIbTYypbl. A Takxke
MOJATOTOBUTH YyHalIUXcs K cladye MpeanpoeccHoHaNbHOIO 3K3aMeHa U pa3o0paTh HEKOTOphIE

Bonpocsl EI'O.

Ilegaroruyeckas uesjaecoo0pa3sHoOCTh
[Iporpamma «XumMudeckass TEXHOJIOTHSI» HaIlpaBjeHa Ha (POpMUPOBAHUE CIIOCOOHOCTH K

KOMMYHMKaTUBHOM W  TBOPYECKOM  NIE€ATENbHOCTH, HAa  MPaKTUYECKOE MPUMEHEHUE



NpUOOPETEHHBIX 3HAHUM B 00JIACTH TMPUKIAJAHON XUMHHM, HAa pPa3BUTHE HAYYHOTO U HAy4YHO-
TEXHUYECKOTO MOTEHLHUANIbI JUYHOCTH oOydatomierocs. OOyuaromumecss B mpoiecce oOyueHwus,
UCCIIEIOBaHU U TaOOPaTOPHBIX pabOT ¢ XUMUYECKHMMHU BEIIECTBAMH U MTPOIIECCaMU IPHOOPETYT
HOBBIC 3HAHUS W YMEHHs, KOTOpbIE MOMOTYT CQOPMHUPOBATH CBOM COOCTBEHHBIN BEKTOp B

BBIOOpE Oyymien nmpodeccumu.

Ieab nporpamMmel.

[IpuBneysr BHUMaHHUE IIKOJIBHUKOB PA3HOTO YPOBHS IOATOTOBKHM M PAa3HBIX MHTEPECOB K
NPUKIAJAHON XUMHH, NMO3HAKOMUTh C XMMUYECKMMHU IPOLECCaMH, CIIOCOOCTBOBATh Pa3BUTHIO
JIMYHOCTHU y4alICrocCs nmocpeaACTBOM IAaHHOTO Kypca.

IIporpamma paccuuTaHa Ha OpraHU3ALMIO MCCIEIOBATEIbCKON NEATEIBHOCTH B PAMKaxX

XUMHUYECKOT0 MPAKTUKyMa, IPHU PEIICHUH MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4.

Cpean 3aaay mnporpaMMmbl cjelyeT BbIIEJUTH 00ydamoliue, pPa3BUBAKIIUE U
BOCHUTATEIbHbIE 32124 H.

Kaxnprit  oOydvaromuiics, OCBOMB TMIpOTrpamMMy, Y3HA€T O HEKOTOPBIX XHUMHUYECKUX
IpoIleccax B TEXHOJOTHH, TIOJIYYHUT MPEJCTABICHHS O TEXHOJIOTHUSCKHUX pacueTax (o0ydyarouime
3a1a4u);

Pa3Burtue TBOPYCCKOTO n CCTCCTBCHHO-HAYYHOI'O MBIIJICHHUA, (bOpMHpOBaHHG
MPaKTUYECKUX HABBIKOB PabOTHI ¢ 00IIeNadopaTopHbIM 000pYIOBaHUEM, pa3BUTHE OOIIIe-
yueOHBIX HaBBIKOB M YMEHMI: paboTaTh ¢ HaAy4YHO-TIONYJSPHON JIUTEPATYypOll, aHATU3UPOBAThH U
CUCTEeMATH3UPOBATh MAaTEpPHUAI, JACNaTh BBIBOIbI (PA3BUBAKOIIUE 32/1a4H);

dopmupoBanue yMeHHs pabOThl B KOMaHE, TBOPYECKOTO OTHOIICHHUS K BBITTOIHIEMOMY
npoekTy (BOCIUTATE/ILHbIE 321a4H).

OT1auuynTeIbHbIe OCOOCHHOCTH JAHHOW JONMOJHHUTEJILHOH 00pa30BaTebLHOM
NpPOrpaMMbl OT YiKe CYHIECTBYIOIIMX 00pPa30BaTeJbHBIX MPOrpPaMM SBISETCS TO, YTO OHA
MO3BOJIIET yYYaCTHHKAM Kypca B KOPOTKHE CPOKH IMO3HAKOMHUTHCS C OCHOBAMH XUMHYECKOMN
TEXHOJIOTUH, COOCTBEHHOPYYHO IPOBECTU SKCIEPUMEHTAIBHYIO YacTh C HCIIOJIb30BAHUEM
1ab0paTopHOTro 000PYAOBAHUS, MPOU3BECTU TEXHUYECKHE pacueThl 1 Ha OCHOBAHUU HX CIENATh
BBIBOAIBI. [Iporpamma HaleneHa Ha GOpMHUPOBAaHUE Y 00YUAIOIIUXCS HHTEpeca K MPAaKTUIECKOMY
MPUMEHEHUIO XUMUH U MTOJATOTOBKE K MPEANPOPECCHOHATHPHOMY dK3aMEHY.

Bo3pact o6yuarommxcs: 14-18 rner.

Cpoku peaqu3anuu: 36 4acos.

HamnosiHsieMocTh rpynmnsl: 16 yenoBek.

PexxuM 3angTHi: 10 3 aKkaIeMHUYECKHUX Yyaca B HENEIIO



®opMbI OPraHU3aluu AesITeJbHOCTH

I'pynnoBsie, HHAUBUAYAIbHO-TPYIIIOBBIE

MeToabl 00yueHust

CrnoBecHble, KOMOMHUPOBAHHBIE, TEOPETHUECKUE, TPAKTHUECKHE.

O:xupaemMble pe3yJbTaThl H CIIOCOOBI HX ONIpeIeIeHNS ;

B pe3ynbrare ocBoeHUs mporpamMmsbl 00y4daromuecs

OyAyT 3HATD:

— TpaBWJia TEXHUKW O€30MaCHOCTH B JIAOOPAaTOPHUH;

— B3aMMOCBSI3b HEOPTaHUYECKUX COEIMHEHUM;

— KaK OIpEeJeNIUTh TeIUIOBON AP EKT;

— (axTOpBbI, BAUSIONINAE HA CKOPOCTh PEAKLIUU M CMEIIEHNEe XUMUYECKOT'O PABHOBECHS;
—  crocoObI BBIPAKEHHS KOHIICHTPALIUH.

OyayT yMeTh:

IIPOBOJAMTDL OIIBITHI HA 3aJaHHYIO TCMATUKY,

noadupaTh 000pyI0BaHNE U XUMUYECKHE PEAKTUBBI JUIsl TIOCTABIICHHBIX 3a71a4;

paboTaTh B KOMaH/ie ¥ MPUHUMATh PEUICHHUS;

paccUuThIBaTh UCXOAS U3 SKCIEPUMEHTOB: BBIXOJ MPOIYKTA pEeaklUU, TeTI0BON 3 ekt

npolecca, KOHIEHTPAlUU BellecTB, (GopMyiny KpUCTAIIIOTHApATA.

Omnpenesnenne pe3yJIbTATUBHOCTH U (DOPMBbI NO/IBEIECHUS UTOTOB MPOrPaMMBbl.

B oOpazoBatenbHOM mporiecce OyayT HCIOIb30BaHbl CIENYIOIIME METOAbl KOHTPOJIA
YCBOCHHUS yJalTUMUCS Y4eOHOro MaTepuana:

Texywuii konmpons. Byner IpOBOIUTHCSA C LEJIbI0 HEMPEPHIBHOTO OTCICKUBAHUSA YPOBHS
YCBOEHUSI Marepuaia U CTUMYJIUPOBaHUS ydamuxcs. i peanu3anuu TEKyIIEro KOHTPOJIS B
nporecce OOBSICHEHHs] TEOPETHMYECKOTo MaTepuaia Menaror oOpaimiaercss K ydalquMmcs ¢
BOIPOCaMH U KOPOTKUMH 3a/IaHUSMHU.

Temamuuyeckuti koHmpoas. byner NpoBOAUTHCSA B BUAE MPAKTUUYECKUX 3alaHUM 1O UTOram
KQXKIOW TEMBI C IIeNTbI0 CUCTEMATH3UPOBaTh, 000OIIUTH U 3aKPETUTh MaTepral.

Hmozosvlti kKonmpos.

B Buje tecra, ¢ UCMIONB30BAaHUEM HUHTEPHET - PECYPCOB.

Cnymarens, nocetuBinii He MeHee 80 % 3aHATHI U YCIIEIIHO NPOIIEAIINI, HTOTOBBIN
KOHTPOJIb, TIOJIyYaeT CepTUGHUKAT O MPOXOKICHUN DJICKTUBHOTO Kypca B pamkax JJOOIT (popma
npunaraercs — [Ipunoxenue 1).



2. VYY4EBHO-TEMATUYECKUM TJIAH

XuMHYeCKasaA TEXHOJIOIus

B TOM YHCJIE
e P Bcero
= asaes, Tema (4acoB) Teopust IlpakTuka
(uacoB) (uacoB)

Texnuka 6e3o0macHOCTH. B3aMOCB3b HEOPTraHUIECKUX

1 |BemiecTB U CTEXMOMETPUUYECKHE 3aKOHBI. Pacder BbIXoaa 8 3 5
MPOIYKTA PEaKIIHH.

2  |OCHOBHBIC Ta30BbIC 3aKOHBI 7 3 4

3 |TemoBbie 3¢ (HeKThI MPOIIECCOB. 7 3 4

4 CKOpOCTh XMMHUYECKOH peakluy U CMEIIEHUE 7 3 4
XUMHUYECKOTO PAaBHOBECHUS

5  [PactBOpsl. CIocOOBI BRIpaXKCHUS KOHIICHTpAIUiH 7 3 4

Hroro 36 yacoB 15 21




3. COJEP)KAHUE OBPA30BATEJBHON TPOTPAMMBI

Mopyas 1. B3aumocBsi3b HeOpraHM4yecKHMX BelecTB. Pacuer BbIXOa NPOAYKTa
peakumu.

Teopus. XAMHWYECKHE CBOWCTBA M MOJYYEHHE OCHOBHBIX KJIAaCCOB HEOPTaHMYECKUX
COEMHEHMH. 3a/1auM Ha pacyeT BhIXO/Ia MPOAYKTa PEAKIUU.

Ilpaxkmuxka. [lonydeHrne HEPACTBOPUMOTI'O BEILIECTBA U PACUET €0 BhIXOA.

Monayasb 2. OCHOBHbIE Ta30Bble 3AKOHbI.
Teopus. PacueT XUMHYECKHUX 3a7a4 C UCIIOJIH30BAaHUEM Ia30BhIX 3aKOHOB.

Ilpakmuka. OnpeneneHre MOJISIPHONW MacChl MeTaIa.

Moayas 3. TenoBblie 3¢ ¢eKkThl NpoLECCOB.
Teopus. TepMoxuMUYeCKUe ypaBHEHU peakiuid. Pacuer TermnoBsix 3¢ (HEeKToB.
Ilpakmuka. OmnpeneneHue TemIoBoro ddQexra peakuu HEUTpaTU3allud A

pacTBOpPEHUS COJIM B BOJE.

Moayas 4. CkopocTb XHMHYECKOH peaknuu ¥ CMelleHHe XHMHYeCKOro
paBHOBecCHSI.

Teopus. TloHsITHE CKOPOCTH XMUMHUYECKOW peakuuu. PaKkTopbl, BIUAIONIME HA CKOPOCTh
pCakunu. CMCH_IGHI/Ie XUMHUYCCKOI'0 paBHOBECHA.

Ilpakmuka. OrnpeneneHue 3aBUCUMOCTH  CKOPOCTH  XMMHYECKOM  peakuuu OT

KOHIICHTPAIIUW UCXOJIHBIX BEIIECTB.

Monayas 5. PactBopbl. Clioco0bI BbIpasKeHUs] KOHIEHTPAaIUii.
Teopus. Knaccudukanus pactBopoB. CriocoObl BEIpaKeHUsI KOHIICHTPALUH.

Ilpaxkmuka. OnpeneneHre KOHIIEHTPALUK BEIIECTBA METOJOM TUTPOBAHUS

4. METOANYECKOE OBECIIEYEHHUE ITPOI'PAMMBbI

MeTtoabl 00y4yeHHsI, HCMOJIb3yeMble B MPOrpamMMe: CIOBECHbIC (YCTHOE OOBSICHEHHE
MaTepuaia), HarsiiHble (MPEe3eHTalMsl), MPAKTHYEeCKUue (JAEMOHCTPALlMOHHOE BBINOJIHEHUE
nabopaTopHO pabOThI), aHATUTHICCKHE.

C uenbio CTUMYJIHPOBAHUS TBOPUECKON aKTUBHOCTH YYaIIUXCsl OyIyT UCIIOIb30BAHBbI:

— METOJ MPOEKTOB;

— METOJ MOrPYKEHHUS,



— MeToJibl cOopa U 00pabOTKH TaHHBIX;

— WCCIIeJIOBATEIbCKUN U TPOOIEMHBINA METO/IBI;

— aHaJu3 CMPABOYHBIX U JIUTEPATYPHBIX HICTOUYHUKOB;
— TOWCKOBBIM 3KCIIEPUMEHT;

— OmbITHas paboTa;

— 00001IeHNE PEe3yabTATOB.

5. BUJAbl JMJAKTUYECKHUX MATEPHAJIOB

Jns  obOecriedeHWs HATJSAHOCTH H JIOCTYIIHOCTH — HM3y4aeMOro Marepuaia OyayT
WCTIOJIb30BAThCS:

— HarsIHbIC TTOCOOUS CMEIIAHHOTO THUMA (CIIaiIbl, BUICO3aINCH);

— JMIaKTHYecKue TmocoOust (pa3gaTOvHbI — Marepuan, WHCTPYKIMH H  ONMUCAHUS
71ab0paTOPHBIX PadboT).

3ansaTust OyAyT MPOXOIuTh B ¢opMme JeKIui-Oecen ¢ JEMOHCTpalMel MpernoiaBaTeieM

Mpe3eHTAINA, a TaKke B (popMe MPAKTHUECKUX 3aHATHNA, Ha KOTOPBIX O0yUYaIOIIUECs CMOTYT

IIPOBECTH J1a0OPATOPHBIE OTIBITHI.



6. OPTAHU3ALIMOHHO-NTEJATOT'MYECKHUE PECYPCBI

IHPOI'PAMMBI
MarepuanbHO-TeXHHYeCKOe o0ecredeHue NporpaMmbl
— OOopynoBanmue:

HaumeHoBaHue Ha rpynny, mT. IIpumeuanue
IIpoexTop 1
OxpaH 1 Jna npoexropa
Kotukep 1 YcrpoiictBo ZMCTAHUHMOHHO

NIePEKIIIOYEHUs CIIaiiI0B

Kannenspckue ToBapsl 16 Pyuxu, 6710KHOTHI (TETpaam)
AHanMTHYECKHE BECHI 1
CymmuibHbIH mkad 1
Kanopumerpsr 8
ABTOMaTHYECKHE 103aTOPHI 8

JlabopartopHas nocyna:

- KOHHYECKHUE KOJIOBI; 24
- MEpHBIEC CTAKAHYHKH, 10
- BOPOHKH; 10
- MEpHBIC ITWJIHHIIPHI; 10
- (hapdopoBBIC HAIIKH; 8
- OropeTKy; 8
- MEpHBIE KOJIOBI. 8
JlabopaTopHbIe IITATHBEI 8
OusprTpoBaibHas Oymara 100

- XMMHYeCKHe PeaKTUBDI:

HaumeHoBaHue Ha rpynny, (r nam mJ) IIpumeuyanne

JuctunmupoBaHHas BoJa 2n
Hutpar cBuHIa (TB) 15r
Tunpoxcun Hatpus (1M) In
I'unpoxcun Hatpus (0,01 M)

ComnsHas kuciota (1M) 1
Tuocynsdar Hatpus (0,25M) 1
CepHas kucnora (1M) 1n
AckopOuHoBas kuciora (TB) 15r

Maruwuii (TB.) 20r
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BBITTOJIHEHUIO TAOOPaTOPHBIX padoT, pa3pabaThIBAIOTCS aBTOPOM IIPOrPaMMBI.

1. KAAPOBOE OBECIIEYEHHME ITPOI'PAMMBI

Peanuzarop mnporpammsel: JlesoBa CBernana IlaBnoBHaA, crapumumii npenojaBaTelb

kagenpsl oomieit u Heopranndeckor xumun (OuHX) HUTY «MUCuC»
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