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MosicHuTenbHaA 3anucka
WUsyueHne xummumn Ha 6a3oBomM ypoBHe cpegHero (nonHoro) obiLuero 06pa3oBaHusA HanpaeneHo Ha JOCTUKEHUE cnenylowmx yesmed:
* OCBOEHME 3HAHWH O XMMUYECKOW COCTaBNAILLIEN ECTECTBEHHOHAYYHOI KAapTUHBI MUPa, BXKHENLLUX XMMUYECKUX NOHATUAX, 3aKOHAX U TEOPUAX;

e OBnageHWe yMeHWAMU NPUMEHATb Nony4yeHHble 3HaHWA ANs 06 bACHEeHUA pa3HooOpa3sHbIX XMMUYECKUX ABNEHWIA U CBOWCTB BeljecTB, OUeHKU ponu XvmMmumn B
PasBUTUM COBPEMEHHbIX TEXHONOTMUA U NoNy4YeHn HOBLIX MaTepuanos,

® pa3BUTHE No3HaBaTelbHbIX MHTEPECOB W UHTENNeKTyanbHbIX cnocobHocTel B npouecce caMOCTOATENbLHOIO NPUOBPETEHNA XMMUYECKUX SHaHWIA C
WUCNoMnb30BaHWEM Pa3NUYHbIX UCTOYHUKOB MHOpMaLIUK, B TOM YuCne KOMMNbIOTEPHbLIX;

* BOCnMTaHHWe YOEX/AESHHOCTM B NO3UTUBHON PONIU XUMMH B XU3HA COBPEMEHHOro obluecTBa, HEOGXOANMOCTH XMMUYECKN PAMOTHOTO OTHOLLIEHUS K CBOEMY
300POBbLIO W OKPYKalOLLeid cpene;

* NpUMEHeHHe NOoNYYEHHbLIX 3HaHWA U yMeHU# AnA Ge3onacHoro UCNoNb3oBaHWA BELECTB ¥ MaTepuarnos B GbiTy, CenbCckoM X03SICTBE U Ha NPOM3BOACTEE,
PelLeHUs NpaKTU4eCcKux 3afaq B NOBCEAHEBHOM XWU3HU, NPeAYNpPeXAeHNA ABNeHUA, HaHOCALLMX Bpej 340POBbLI0 YeNoBeka U OKpyXaloLeii cpene.

McxoaHbiMK AOKyMEeHTaMu ANA COCTaBNEHWA NpuMepa paboyeii NporpaMmbl ABUMWCH:
- ®efepanbHblii KOMNOHEHT rocyAapCTBEHHOrO CTaHaapTa obuwiero o6pasosaHus,
- ®epepanbHbiii 6a3uCHBI y4eGHbIA NNaH Ans cpeaxero (nonHoro) o6Luero 06pa3oBaHus, YTBEpXAEHHbIA npukasoM MuHoGpasoeaHus PO

- ®efepanbHbivi nepeyveHb y4eOHUKOB, PEKOMEHA0BaHHbIX (A0NYLLEHHbIX) MMHUCTEPCTBOM 06pa3oBaHUA K UCMONL3OBAHWUIO B obpasoBaTensHOM npouecce B
0Gpa3soBaTenbHbiX yupexaeHnsx, peanusylolux obpasoeatentHbie nporpammel obiiero o6pasosaHus, yreepxaerHbli Mpukazom MO PO

PaGouan nporpamma paspaboraHa Ha OCHOBE aBTOpPCKOi nporpammbl O.C. MabpnensiHa, COOTBETCTBYIOLLIEH ®depepanbHOMy KOMMNOHEHTY rOCyAapCTBEHHOrO
cTaHpapTa obiero o6pasoBaxus v gonyuieHHoi MuHuctepcTeom oGpasosanus u Hayku Poccuiickoii depepauun. (Fabpuensu O.C. Mporpamma Kypca XumMun Ans 8-
11 knaccoe o6weo6pasoBaTenbHbix yupexaeHuit /O.C. MabpuensiH. — 4-e usg., nepepab. u gon. — M.: [ipoca, 2010.). MporpammMa paccumTaHa Ha 2 Yyaca B Hegenio (
68 yacoB B rog) n o6beanHAET BoeaMHO 1 Yac thefepantbHoro KOMNOHEHTA U 1 Yac , BbiAeNeHHbIN aiMUHUCTPAaLME LLIKONbI U3 YacOB KOMMOHEHTa

06pa30BaTenbHOro y4peXaeHUs, YTo HanpaeneHo Ha Gonee NPOYHOE OCBOEHWE 3HaHMI O XMMUYECKO COCTaBNAIOLLEN @CTECTBEHHOHAYYHOW KapTUHbI MUPA,
BaXKHEALLMX XMMMUYECKUX NOHSTUAX, 3aKOHaX U TEOPUSX.

OGyueHue ocywectansaeTtcs no yuebHuky O.C.MabpuensHa «Xumus.10 knacc. Basosbiit ypoBeHb» - M.: «[Jpodax», 2007-2010.-176¢.

B nporpaMmy BHeCeHbI crieflyioLne U3MEHEHUS:

1. YMEHbLLEHO YWCIIO YacoB Ha U3YHEHNE TEM:

- Ne 1 «Teopusa cTpoeHus opraHu4ecKnx coeiMHeHuii» Ao 5 BMecTo 6 Yacoe. BeiceoboausLumiics Yac nepeHeceH Bo BeeaeHue u NCNoNb3yeTCA ANA akTyanusauum
3HaHWil N0 OpraHMYeCcKoi XMMUK, NONYYEHHbIX B 9 KNacce OCHOBHOW LLIKONbI.

- Ne 5 «Buonoruyecku akTMBHbIE OpraHnyeckme coeiMHenus» 10 5 4acoB BMECTO 8, TaK kak 3Ta Tema B O6513aTenbHOM MUHUMYME CO/Iep)KaHUs NPonucaHa
KYPCUBOM, @ 3Ha4uT, He BHeceHa B TpeboBaHWUA K yPOBHIO NOArOTOBKM BbiNYCKHUKOB.



- N2 6 «McKkyccTBEHHBIE U CUHTETUYECKME OpraHnyeckne coeanHeHus» ¢ 74acoB 4o 6 3a cueT ucknioveHus Mpaktudeckoi paboTel Ne 2 «PacnosHaBaHWe nnacTMace

1 BONOKOH». BeicBoGoauBLUMECA Yackl No TeMam Ne 5 n Ne 6 0TBOAATCA Ha NOArOTOBKY K KOHTPONbHbLIM paboTam u 0606LLEHNIO N CUCTEMaTU3aLMKN 3HAHWIA NO Kypcy
OpPraHu4ecKon XMMNUK.

2. 3amereHa lNMpakTuyeckan pabora Ne 2 «PacnosHasaHue nnactmace ¥ BONOKOH» Ha Bonee GesonacHyio Npu BLINONHEHMN U 3Ha4YUMYI0 paboTy «O6HapyxeHuWe
BUTaMUHOB».

AanHas paGoyas nporpaMma MoXeT ObiTb peannsoBaHa Npu UCNONb30BaHUKA TPAAWNLMOHHOW TEXHONOTUM 0BY4YEHUR, @ TaIoke AMEMEHTOB APYIUX COBPEMEHHbIX
obpasoBaTenbHbIX TEXHONOIUiA, NepefoBbiX HOpM U METOA0B Oby4eHUs, Takux kak NpobnemHLIil MeToa, paseuBaloliee 06yyeHne, KOMNbIOTEPHbBIE TEXHOMNOMMN,
TECTOBbIi KOHTPONb 3HAHWIA U p. B 3aBMCMMOCTM OT CKIMOHHOCTeIA, NoTpeGHOCTe!, BO3SMOXHOCTE 1 CnocoBHOCTEl KaXA0ro KOHKPETHOTO KNacca B napannenmu.

Pa6ouas nporpamma MOXeT 6biTb MCNONb30BaHA AN MHAWBUAYANbHOMO 0BYYeHUs yyalmxca ¢ npoGnemMami 300POBbLSA, NPX YCNIOBUM COXPaHEHUS [IBYX YACOB
XVMWUU B HEZENH0.

YpoBeHb 3HaHWUW yJyallMxcs OLeHUBaeTCs B X0Ae YCTHOrO U NUCEMEHHOro MHAUBWAYamNbHOIo N (hpoHTanLHOro KOHTpOnNs, NnpoBeaeHne ._._mmOUm._.OUIIX. NpakTu4eckux,
CaMOCTOATENbHbIX, TECTOBLIX U KOHTPOSbHLIX paboT.
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rabpuensn O.C., MNonkoea T.H., Kapuoea A.A. Opranudeckan xumns: Metoguyeckoe nocobue. 10 knacc. — M.: Mpoceellexue, 2008.

9. Tla6puensan O.C., Batnuna J1.1N. XuMmnueckuii sKCNEpUMEHT no opraHnuyecko xumun. 10 knacc. — M.: [ipocda, 2008.

10. M'abpuensit O.C., Octpoymoe WU.I'. Xumus. 10 kn.: Metoaudeckoe nocobue. — M.: [ipocpa,2009.

11. MNabpuensH O.C., Pewertoe IN.B. OctpoyMoe W.I". HukuTiok A.M. MoToBUMCA K €4MHOMY roCyapCTBEHHOMY 3k3aMeHy. — M.: apoda, 2007-2008.

12. l'abpuensiH O.C., Octpoymos U.I'. XuMmnA Ans LUKONBHWKOB CTapLLMX KNaccoB W NOCTynalowmx B By3bl: Yue6. Mocobue. — M.: [lpocha, 2008.

TpeboBaHUs K YPOBHIO NOAFOTOBKM (pe3ynbTaTthl 06yueHus)



B pesynbTate u3y4eHus opraHu4eckoi Xummumn Ha 6a30BOM YPOBHE YHEHUK [LOMHKEH 3HAaTb / NOHUMATL
* BaxXHeWlIne XUMUYECKHEe NOHATUA: BELLECTBO, XMMNYECKUIA SNEMEHT, aTOM, MONEKyna, KOBaNneHTHas XMMUYECKas CBS3b, BANEHTHOCTb, BELECTBa
MONEeKyNAPHOro N HEMONEKYNAPHOro CTPOEHUs, YrNepoAHbIA CkeneT, (YHKLMOHaNbHasn rpynna, W3oMepusi, FOMOSOTus;

* OCHOBHbIE 3aKOHbI XMMMWMW: COXPaHEHUA MaccChbl BELLECTB, NOCTOAHCTBA COCTaBa, NEPNOANYECKUIA 3aKOH;
* OCHOBHbIE TEOPUN XUMMUKU: XUMUYECKOW CBA3N, 3NEKTPONUTUYECKON ANCCOLMAaLMK, CTPOSHWUS OPraHNYeCKUX COeANHEHWNA:

* BaXHeWLWWe BelecTBa U MaTepuansbl: YKCyCHasa KUCNOTa, MeTaH, 3TUINeH, aueTuneH, 6eH3on, 3TaHon, Jupbl, MbiNa, rnioko3a, caxapo3sa, Kpaxman,
knetyartka, 6enkm, UCKYCCTBEHHbIE N CUHTETUYECKUE BOTIOKHA, Kay4yku, nnacrtmacchl,

* Ha3bLIBaTh U3yYeHHbIe BELLECTBA N0 «TPUBUANBHOW» UNW MEXAYHAPOAHO! HOMEHKNaType;

¢ oOnpeaenATb: BaneHTHOCTb U CTeNeHb OKNCNEeHUA XMMUYECKUX 3NEMEHTOB, TUN XMMUYECKON CBA3U B COEOUHEHWUSIX, 3apsaa UOHa, NnpuHanneHoCTb BELLIECTB
K pa3nu4yHbIM Kraccam opraHn4eckux cCoeguHeHWn;

¢ XapaxKTepu3oBaTb: XMMU4ECKME CBOWCTBA OCHOBHbLIX KIACCOB OpraHUYeCcKuX COeiMHEHNIA; CTPOEHME U XUMUYECKWUE CBONCTBA M3Y4EeHHbIX OPraHM4ecKmx
COEOUHEHWH;

¢ OBGBLACHATL: 3aBUCMMOCTb CBOICTB BeLLEeCTB OT UX coCTaBa U CTPOEHWA;
¢ BbINONHATE XMMUYECKMIA SKCNEPUMEHT N0 Pacno3HaBaHuo BaXXHENLLINX OpraHn4eckux BellecTs;

* NPOBOAUTL CaMOCTOATENbHbIA NOUCK XMMU4ECKOH MH(OPMaLIMK C NCNONb3OBAHNEM Pa3NMYHBIX UCTOYHWUKOB (HAYYHO-MONYNAPHLIX M3AaHWIA, KOMNbIOTEPHbBIX
6a3 paHHbIX, pecypcos MHTepHETa); UCMONb30BaTh KOMMbIOTEPHbIE TEXHONOrMM ANs 06paboTKM 1 Nepefayn XMMUYECKON MHOPMALIMW U ee NPeCTaBreHus
B pasnu4HbixX chopmax;

MCNonb3oBaTh NPUOGpPETEeHHbIe 3HAHUA U YMEHUSA B NPaKTUYECKON AeATeNLHOCTH U NOBCEAHEBHOW XU3HU ANSN:
*  06BLACHEHUA XMMUYECKMX ABNEHNIA, NPOMCXOAALLMX B Npupoae, 6biTy U Ha NPOWU3BOACTBE;
* onpeneneHus BO3MOXHOCTYU NPOTEKaHA XUMUYECKUX NPeBpaLLeHniA B PasnUYHbLIX YCNOBUAX W OLIEHKW WX NOCNEeACTBWIA;
*  3KONOMUYECKN rpaMoOTHOrO NOBEAEHWUS B OKpYXaloLleil cpege;
®  OUEHKH BIUAHWUA XUMUYECKOro 3arpsAsHeHUA OKpyXaloLlei cpeabl Ha OpraHu3M YenoBeKka 1 4pyrue XvBbie OpraHuambl;
» DesonacHoro o6palleHns C roploYMMM ¥ TOKCUYHBIMU BelecTBamm, nabopaTopHbiM 060pynoBaHUEM;
*  KPWUTUYECKOW OLIEHKW AOCTOBEPHOCTU XMMNYECKOKH MHOPMAaLIMK, NOCTYNAIoLWER U3 pa3HbIX UCTOYHUKOB.
KoHkpeTHble TpeGoBaHWA K YPOBHIO NOATOTOBKM BbINYCKHWKOB ONPeAeneHb! ANs KaXXAO0ro YPoKa M BKITIOYEHb! B MOYPOYHOE NNaHUpoBaHue.
HopMbI OLLleHOK NO XUMHKMK

OueHka yCTHOro oTeeTa

OTmeTKa «5»:



AaH NONHbLIA U NPaBUNbHLIA OTBET HA OCHOBaHUM U3YYEHHbLIX TEOPUIA,
Marepuan UsnoXeH B onpeaeneHHon Noruyeckoin nocnenoBaTeNlbHOCTH, NUTEPATYPHLIM A3LIKOM,
OTBET CaMOCTOATENbHbINA.
OTMeTKa «4»:
AaH NONHLIA U NPaBUNbHBIA OTBET HAa OCHOBaHWK U3YYEHHbIX TEOPUH,
Marepuan UsnoXeH B onNpeAeneHHol NocnenoBaTensHOCTH,
AonyuieHbl 2-3 HeCyLWEecTBeHHbIE OLWNMGKX, MCnpaBreHHbIe Mo TpeGoBaHUI0 YUUTENS, UMK aH HENOMHbLIA U HEYETKUA OTBET.
OTMmeTka «3»:
AaH NONHbLIA OTBET, HO NPW 3TOM AOMYyLUEHa CYLEeCTBEeHHAA OLLMOKa N OTBET HEMNOMHbIA, NOCTPOEH HECBA3SHO.
OTMmeTKa «2»:
oTeeT 06Hapy>xMBaeT HeNoHWMaHue OCHOBHOTO coaepXaHus yueGHoro matepuna
A0NyUIEHbI CYLLIECTBEHHbIE OLUIMBKK, KOTOpbLIE Y4-CA HE MOXET UCMPaBUTL NPW HABOAALLMX BONPOCAX YYUTENA.
OTCYTCTBME OTBETA.
OueHka yMeHWI peliatb 3afaum
OTmeTtka «5»:
B JIOTMMECKOM PacCyXASeHUN U peLLeHUM HET oLnMbok
3ajjava pelleHa pauMoHanbHbIM cnocobom.
OTMmeTKa «4»:
B NOTMYECKOM PacCy)KASHWA U peLLeHU HET CyLLeCTBeHHbIX OWNBOoK, NpyU 3TOM 3afa4a peLleHa, HO He paLUoHanbHbLIM cnocobom,
AonyuieHo He Gonee ABYyX HeCyLLIeCTBEHHbIX OLUGOK.
OTMmeTka «3»:
B NOrM4ECKOM PacCy)XOEeHUW HET CYLIECTBEHHbIX OLNGOK,
AonycKaeTcs cyllecTBeHHas olwmnbka B MaTeMaTU4ECKUX pac4eTax.
OTmeTKa «2»:
MMEIOTCA CYLLECTBEHHbIe OLUMGKK B NNOTMYECKOM PacCyXA€HUM U PELLEHUW.

OTCYyTCTBME OTBETA Ha 3ajaHue.

OueHka 3KCNEPUMEHTANIbHBLIX YMEHUIA (B npouecce  BLINONHEHUA NPaKTHYECKUX paboT Mo MHCTPYKUMK)



OLEeHKy CTaBAT TEM YY-CA, 3a KOTOpbIMU BbINO OpraHM3oBaHo HabniogeHwue.
Otmetka «5»:
paboTa BbiNONHEHa NONHOCTLID. CaenaHbl NpaBunbHble HabNAEHWs U BbIBOAbI,
3KCNEPUMEHT OCYLLIECTBIEH NO NNaHy, ¢ y4eToM TeEXHNKM BGesonacHoCcT U npaeun paGoTsl ¢ BellecTBaMu U npubopamu,
NPosiBNEHbI OPraHN3aLWOHHO-TPYAOBLIE YMEHUS (NOAAEPXUBAETCA YucToTa paboyero Mecra , NOpPAAOK Ha CTOMNE, 3KOHOMHO MCNOMNb3YIOTCH PeakTUBbI).

OTmeTka «4»:

paboTa BbINOMNHEHa, GAENaHbl NPaBWIbHbLIE HAONIOAEHNSA N BLIBOALI: SKCNIEPUMEHT BLINONHEH HENONHO NNN HabNIOAAINTCA HecyLLeCTBEHHDbIE oMK B paboTe ¢
BeLlecTsamu u npubopamu.

OTmeTka «3»:

OTBET HENoMHbIl, paboTa BbINOMHEHa NPaBUNbHO HE MeHee YeM HanoNoBKHY, A0NYLUEHa CyLLeCTBeHHas owmbka (B Xoae aKcnepumMeHTa, B oGbsicCHeHUU, B

ocdopmneHun pabotsl, no Th npu pabote ¢ BewecTBamu u npubopamm), KOTOpYI0 yyalniics ucnpaenseT no TpeboBaHuio yuuTens.
OTMmeTka «2»:

OOnyuw|eHbl ABE UIn Gonee cywecTBeHHbIe OLNOKK B Xoae 3KCnepumeHTa, B 06bAcHeHUH, B ochopmneHun paboTei, no TE npu paboTte ¢ BewecTeamu 1
npuGopamu), KOTOpbLIE Y4aLUMIACA HE MOXET UCNPaBUTDb.

paboTa He BbINONHEHA,
MONHOE OTCYTCTBME 3KCTNEPUMEHTANbHBIX YMEHWA.
OueHka yMEHUA pewaTh 3KCNepUMeHTanbHbIe 3a8a4u

lNpwn oLeHke aTOro yMeHun crneayeT yuuTbiBaTh HabnioaeHns yuurens u npeAbaensemMble Y4alUMCs peaynbTaThl BbINONHEHWUS! ONbITOB.
OTmeTKa «5»:

MnaH pelueHus 3anaqn CocTaBmneH NpaBunbLHO, OCYLLECTBNEH NOAGOP XMMUYECKUX PeaKTMBOB M 060pyA0BaHMUS, AaHO NonHoe 06bACHeHNE U caenaHbl BbIBOADI.
OTMeTKa «4»:

NNaH peLleHnsA COCTaBIeH NPaBUILHO,

ocyliecTeneH noabop XMMUYecKMx peakTuBoB U 060pyaOBaHNA.

AonyweHo He 6onee ABYX HECYLECTBEHHbIX OWNEOoK (B 06bACHEHWMN K BLIBOAAX).
OTmetka «3»:

NnaH peLIeHns COCTaBIIEH NPaBUILHO,
ocywiecTerneH noabop XMMUYECKUX peaKkTVBOB U 06opYAoBaHNS.

AonyujeHa cyllecTseHHas owmbka B 06bACHEHUM U BbIBOAAX.



OTmeTka «2»:

gonywieHbl ABe U 6onee owmnbku (B NnaHe peweHws, B noabope xMMuuyeckux, peakTmeoB M 060pyaoBaHuA, B 06BACHEHWM U BBIBOAAX).
3agava He pelLueHa.
OueHka 3a NMCbMEHHYIO KOHTPONbHYIO paboTy

Mpw oueHnBaHWK OTBETA y4alleroca Heo6Xxo04MMO YUTLIBATL Ka4ECTBO BbINOMHEHUNA paboThl No 3aaaHusaM. KoHTponbHas pa6oTa OLIeHUMBAETCA B LIENOM.
OrmeTtka «5»:

[aH NONHbI OTBET Ha OCHOBE U3Y4YEHHbIX TEOPUA, BO3MOXHA HECYLLIECTBEHHanA oLnbKa.
OTmeTKa «4»:

AONYCTUMAa HEKOTOPas HENONHOTa OTBETA, MOXET ObiTh He Gonee ABYX HeCyLeCTBEHHbIX OLLUGOK.
OTmeTKa «3»:

pa6oTa BbinoNHeHa HENOMNHO (HO He MeHee YeM HarnonoBUHY), MeeTcA He Gonee OAHOM CyLLIECTBEHHOI OLIMOKKU U NpU 3TOM 2-3 HECYLLEeCTBEHHbIe.
OTmeTKa «2»:

paboTa BbINONHEHA MEHbLLE YEM HaNoNOBUHY,

WMeeTCsl HECKONbLKO CYLLEeCTBEeHHLIX OLWnGoK.

paboTra He BbiNONHEHA.

Mpu oLEeHKe BLINONMHEHWA MUCbMEHHOW KOHTPOMbLHON paboThl HEOOXOAMMO YYUTLIBaTL TPeOOBAHNA eANHOTO opcorpacthuHecKoro pexuMa.

OTMETKa 33 UTOTrOBYIO KOHTPONbHYIO paboTy KOppeKTMpyeT NpefLUecTBYIOLLME NPU BLICTABIIEHAN OTMETKN 32 YeTBEPTbL, NONyroave, rog.
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Iinaun P.A., Akumosa E.E., BopoTHukosa H.A. Xumua. Metoaudeckue matepuans! 10-11 knaccel. - M.:[ipocha, 2008
Haszapoea I".C., llasposa B.H. McnonbsoeaHwe y4ebHoro obopyaoBaHus Ha NpakTM4ECKMX 3aHATMAX No xumnu. —M., 2006
NMuanH P.A v gp. Xumua. 10-11 knaccel. [lupakruyeckue marepuans (Peluenue aagad). — M.: [ipoda,2005.

NMuawH P.A., Maprynuc B.B. Xumua. 10-11 knaccol. iluaaktuyeckme marepuansl. (TecTbl U NpoBepoydHble 3aaanus). — M.: [poda, 2007.
Cypoguesa P.I. u gp.Xumusa. 10-11 knaccel. Hoekle Tecthl. — M.: [lpoca, 2005.
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N o oA w N

Copnepxanue Tem yye6Horo Kypca
BeepeHue (1y)

MpeameT opraHnyeckoii xumun. CpaeHeHue OpraHu4eckux coenHeHWIi ¢ HeopraHM4eCKUMMK. MNpupoaHbie, uckyccTeeHHbie n CUHTETUYECKME COeAUHEHUS.
Tema 1. Teopus cTpoeHus OpraHu4eckux coeMHEHWH (3 y)

CTPOEHUS OpraHN4ecKkux coeauHeHnit. MoHATUE 0 romMonorMu u romonorax, U3oMepun 1 nsoMepax. Xummuyeckue hopmyne! U Moaenu Monekyn B opraHnyeckoi

Tema 2. Yrnesogopoas! v ux NpupoAHble UCTOYHUKM (171y)

MpupoaHbIii ras. AnKaH bl. MpupoaHbii ras kak Tonnueo. MoMonoruyeckuil PAA, N30MEPUsi U HOMEHKNATypa ankaHoB. XMMuyeckue CBOWCTBA ankaHos (Ha npumepe
MeTaHa 1 3TaHa): ropeHue, 3aMelLeHne, pasnoxeHne u Aernapuposanue. lNpuMeHeHne ankaHoB Ha OCHOBE CBOIICTE.

A n K e H bl. 3TUNEH, ero nonyyeHne (aernapupoBaHuem ataHa u Aermapatauueit aTaHona). XMMuU4yeckne CBOACTEa STUNEeHa: ropeHine, KayecTBeHHbIE peakLmm,
rMApaTaums, nonumepuaaums. MonuatuneH, ero cBoCTBa 1 NpUMeHeHue. NpuMeHeHne aTUneHa Ha OCHOBE CBOWCTB.

AnKkaauneHb MKayuyyKu MNouatne 06 ankajaveHax kak yrneBofopofax ¢ ABYMS [ABOWHLIMU CBSA3SMMU. XnMuyeckue ceoiicTea Oyraguena-1,3 n usonpena:
obecLipeunsaHne GpomMHOI BoabI n nonumepu3sauma B kayuyku. PeauHa.

A N KW H bl. AueTUNEH, ero nony4yeHue NMponu3oM MeTaHa u kapGuaHbIM cnoco6om. Xumuyeckve cBoIiCTBa aueTuneHa: ropexue, obecuseymBaHme GpoOMHOIA BOAbI,
fpucoenuHeHne xnoposoAopoaa U ruapataums. MpumeHeHne aueTuneHa Ha OCHOBE CBOIACTB.

He ¢ 7. CocTas n nepepabotka HedTn. HecbrenpoaykTsl. BeH3nH U noxsiTue 06 okTraHoBOM Yucre.

HemoHcTpauumm. Mopexve auetunena. OTHoLeHWe STUNeHa, auetuneHa u 6eHsona k pacTBOpy NepMaHraHaTa Kanus. Monyuexne atunena peakumeii

AeMAparaunuv aTaHona, aleTuneHa kapGuaHbIM cnocobom. PasnoxeHue kay4yka npu HarpesaHuW, UCnbITaHKe NPoAYKToB pasnoxeHuA Ha HenpeaenbLHOCTD.
Konnekuus 06pasuoe HedTH n HedTenpoayKTOoB.



lNa6oparopHbie onbiTLI. 1. Onpepenexve anemeHTHOro cocTasa OpraHW4ecKMx coequHeHui

2 WsrotoBneHwe mogeneii Monekyn yrnesoaopofos. 3 O6HapyxeHue HENpPeAenbHLIX COeAMHEHWI B XUAKUX HedTenpoaykrax. 4. MonyyeHue u cBoiicTea
aueTuneHa. 5. OsHakoMneHme ¢ konnekumei «HeTb 1 NnpogykThl ee nepepaboTiu».

Tema 3. Kucnopoacoaepxaume OpraHu4yecKkue CoegUHEHUS U uXx NPUPOAHLIE UCTOYHUKM (12 y)
EAvHcTBO Xumndeckoii OpraHu3aLum XuBbIX OpraHUamMoB. XMMUYECKUil CoCTas JKMBbIX OPraHU3MOB.

C n np 71 bl MonyyeHue sTanona GpoxeHueM rniokosbl u rmaparaumeit stuneHa. MmapokcunbHas rpynna Kak hyHKUMOHanbHas. MNpeacraenexue o BOAOPOAHOM

-

CBSA3N. XMMUYeCcKkne CBOICTBA 3TaHONa: ropeHue, B3auUMopeicTeme ¢ HaTpuem, 06pasoBaHNE NPOCTLIX U CIIOXHBIX 3GhvpoB, okucneHne B anbaerns. MpuMereHne
STaHona Ha oCcHoBe CBOWCTB. ANKOTONM3M, ero NocneacTBUs 1 npeaynpexaeHue.

lMoHsATHe 0 NpeaenbHLIX MHOrOATOMHBIX cnuptax. MmuuepuH Kak npeacrasuTens MHOroaToMHbix cnupToB. KauyecTBeHHasn peakuns Ha MHOTOaTOMHbIE CMIUPTBI.
MpumeHeHue rnuuepuna.

® e H o n. Monyuyenue eHona KOKCOBaHMEM KameHHoro yrns. BsaumHoe enusHue atomos B Monekyne ()eHona: B3aumoaeicTene ¢ MAPOKCMAOM HaTPUA W a30THOI
kucnotoi. MpumeHeHne peHona Ha OCHOBE CEONCTE.

Anbpern A bl. _|_O.=<.._m_._sm anLAermaoe OKUCNEHUEM COOTBETCT! BYIOLLIMX cnupTOB. XUMUYeckue CBOCTBA anbAeruaoB: OKMUCIEHUE B COOTBETCT BYIOLLYIO KNCNOTY K
BOCCTaHOBNeHue B COOTBETCTBYIOLLUI CNUPT. MNpumenenne GOUgm._.__vh_m_. waa u auetanbaernna Ha ocHoBe CBOIACTB.

Kap6oHoBbiekncnoTo. MonyueHue kap6oHOBLIX KMCNOT OKUCHEHHEM anbaernpoB. XMMUYecKue CBOICTBA YKCYCHOW kncnortei: o6Lyme cBoiicTea ¢

HEOpraHu4eckuMu KucnoTamm u peaxkuus 3repupukaumu. NMpumeHeHne YKCYCHOW KMCROTEI Ha OCHOBE CBOMCTR. Bbicilume XVDHbI€ KMCNOTLI Ha NpumMepe
NanbMUTUHOBOW U CTEeapUHOBOIA.

CnoxHbieacn P bl U X 1 p bl. MMonyyeHue cNoXHBbIX 3bupoB peakumei arepudukaumn. CnoxHble 3¢hmpbl B Npupoge, ux sHayeHue. MpuMeHeHne cnoxHbIX
3¢MpoB Ha OCHOBE CBOIACTB.

Kupbl kak cnoxHble ahupbl. Xumuieckue ceolictea MpOB: TMAPONK3 (OMbINEHNE) U rIMAPUPOBaHUe KUAKAX KUPOB. [pUMeHEHUE KNPOB Ha OCHORe CBOWCTB.
Yrnesoabl. YrneBogsl, 3HaueHue YINeBoA0B B XXUBOW NPUPOAE W B XU3HWU YENOBEKa.

IMiokosa - BelecTBo ¢ ABOWCTBEHHON tyHKUMel - anLAerMaoCcnupT. XMMUYECKUe CBOACTBA IMIOKO3bI: OKUCIEeHWe B rMIOKOHOBYIO KUCNOTY, BOCCTAHOBNEHUE B
cop6ut, GpoxxeHne (MonoyHoKUCHoe n cnuptoBsoe). MNpumMeHeHUe rnioko3bl Ha OCHOBE CBOMACTB.

HemoncTpauun. Okucnenve cnupta B anbaerna. KauecteeHHasn peakums Ha MHOroaTomHele cnuptbl. Konnekuus «KameHHbIi Yronb 1 NpoAyKTbi ero nepepaboTkuy.
KauecTBeHHble peakuyum Ha theHon. Peakuus «cepe6psHoro 3epkana» anbAeruaoB U rmiokosbl. OkucneHue anbAeruaoE 1 IMioKO3bl B KUCMOTLI C MOMOLLLIO
rwapokcuaa meam (11). MonyveHue ykcycHo-aTMNOBoro 3¢mpa. KauecTBeHHan peakuus Ha Kpaxman.

NaGopartopHbie onbiTkl. 5 CeoiicTea 3TunoBsoro cnupta. 6, 7 CeoiicTea rmuuepuHa, chopmanbaernaa. 8 CeolicTea YKCYCHOW KMCNoTbI. 9 cBOlicTBA
Xupoe. 10 CpaBHeHue cBoiicTB PacTBOpOB Mbia U CTUPaNbHOro NOPOLLIKA. 11, 12 Ceoiictea rniokossi, Kpaxmana.

Tema 4. AzoTconepxaimme COeAUHEHUA U UX HaXOXAeHUe B XKUBOM npupoge (3 y)



AMMWHOKMCNOT bl. NonyyeHne aMUHOKUCNOT U3 KapBOHOBbIX KUCNOT N TMAPONN3OM GenkoB. XMMUYECKNe CBOICTBA aMUHOKUCHOT Kak aM(OTEPHbIX

OpraH1M4eckmx coeVHeHWiA: B3anMoAeiCTBUE CO LLIENoYamMn, KNCNOTaMu1 U ApYT C APYroM (peakums NonukoHAeHcauuu). MenTuaHas cessb U NonNMNenTuabL.
MpuMeHeHWne aMUHOKNCNOT Ha OCHOBE CBOWCTB.

B e n k n. Mony4yexue 6enkoe peakumei NONMKOHAEHCALMIU aMUHOKUCNOT. MNepBryHan, BTOpUYHasi U TPETUYHAA CTPYKTYpPbI Genkos. XuMu4eckue cBoNCTBa Genkos:
ropeHue, AeHaTypauus, rMaponus U LiBeTHble peakuun. Buoxumudeckue hyHKLMK Genkos.

leHeTUYecKan CBA3b MEXAY KnaccamMn OpraHuYecKux coequHeHWN.

HyknevHoBble KUCNoTbl. CUHTE3 HYKNENHOBbIX KUCNOT B KNeTke U3 Hykneotnaos. OGWwmii nnaH cTpoeHusi HykneoTuaa. CpaBHeHWe cTpoeHus U cyHkumin PHK 1 JHK.
Ponb HyKNenHOBbIX KUCNOT B XpPaHEHWU U Nepefaqe HacneacTeeHHon uHgopmaumn. MNoHATHE 0 GUOTEXHONOMMKN U FEHHOI UHXEHEPUU.

demoHcTpauuu. BsaumogencTeue ammuaka U aHuMHa C CONsiHOM KNCNoToi. Peakuma aHnnuHa ¢ GpomHON BOAON. [loka3aTenbCTBO HaNUYNA PYHKUMOHANbHbIX
rpynn B pacTBopax aMUHokucnoT. PacTeBopeHue u ocaxaeHne 6enkoe. LiBeTHble peakuum G6enkoB: kcaHTonpoTenHoBaa u GuypeTtoeasi. FopeHue nTuybero nepa u

wepcTaHoii HuTH. Moaenb monekynbl [JHK. Mepexoapl: sTaHON > STUNEH STUNEHINUKONL — aTuneHrnukonaT Meay (1l); ataHon > stawans — sTaHoBas
KUcnoTa.

NaGopatopHeie onbiThl. 13. CBoiicTa 6enkoB.
MpaxTuyeckan paGora Ne1. MaeHTudurkauma opraHUHeCKUX CoOeaUHEHWIA.

Tema 5. Buonoruyeckn aKTUBHbIE OpraHHYeckue coequHenms (5 y4)

® e pMe HTbl. PepmeHTbl kak Guonorvieckne katanusaTtopbl 6enkosoi npupoabl. Oco6eHHOCTH hyHKUMOHMPOBaHUA thepMeHToB. Ponb hepMeHTOB B
XMU3HEAEATENbHOCTM XNBbLIX OPraHU3MOB U HAPOAHOM XO3AWCTBE.

B n Tam uH bl [NoHATre 0 BuTamuHax. HapylleHus, CBA3aHHble C BUTAMUHaMMW: aBUTaMUHO3bI, TMNOBUTAMMWHO3bI U TMNepBUTaMUHO3bl. Butamuu C Kak
npeacraBuTenb BOAOPACTBOPUMBIX BUTAMUHOB U BUTAMWUH A Kak NpeacTaBUTenNb XNPOPaCcTBOPUMbIX BUTAMUWUHOB.

"0 p M 0 H bl. lNoHATUE O rOPMOHAX KaK ryMOparibHbIX PEryNATopax XUSHEAEATENBHOCTH XMBbIX OPraHu3mMoB. IHCYNUH 1 aJipeHanuH Kak NpeAcTaBUTeNin FOPMOHOB.
MpodunakTuka caxapHoro guabera.

NekapcTB. a. JlekapcTBEHHAA XUMUA: OT MaTPOXUMMWK [0 XUMUOTEPaNMK. ACNUPUH. AHTMONOTHKM U AucBakTepmnos. HapkoTuyeckue sewecTtsa. HapkoManus,
6opkba U npochunaxkTuka.

femoHcTpauun. PaznoxeHue nepokcuaa BOAOPOAA kaTanasoi cbiporo MAca U cbiporo kaptogensi. CMC, coaepxalymx sHaumbl. WcnbitaHue cpegbl pacteopa CMC
NHAWKaTOPHOW ByMarow.

naGoparopHbie ONnbIThl. 14. 3HakoMCTBO ¢ 06pasuaMu NpenapaTtoe AoMalUHEl, nabopaTopHoi U aBTOMOBUNBLHOI anTeyku.

Tema 6. UckyccTBeHHbIE U CUHTETUYECKUe nonumepst (6 4)

MckyccTBeHHbIenonume p bl lony4eHne NCKYCCTBEHHbIX NONUMEPOB, Kak NPOAYKTOB XMMUYECKO MOAWMUKaLIMK NPUPOAHOIO NONIMMEPHOTO ChIPbS.
WckyccTBeHHbie BONOKHA (aLeTaTHbIR WenK, BUCKO3a), UX CBOWCTBA U NPUMEHEHUE.

CuHTeTMyecKkmnenonume p bl MonyyeHne CUHTETUHECKNX NONUMEPOB PeakLMAMU NONUMEPU3ALIAN 1 NONUKOHAEHCAUMN. CTPYKTYpa NONUMEpPOB NMHEHas,
pa3BeTBMeHHas 1 NPOCTPaHCTBEHHas. [peACTaBUTENN CUHTETUYECKUX NNACTMACC: NONIMSTUNEH HUKOTO N BLICOKOTO AABNEHNA, NONUNPONUIEH U
NONUBMHUNXNOPWA. CUHTETUYECKME BONOKHA: NAaBCaH, HUTPOH U KanpoH.



