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I[HOACHUTEJIbHAA 3AITNCKA

CraTtyc fnOKyMeHTa

MNMpumepHasa nporpamma No XMMUKU COCTaBleHa Ha OCHoBe defepanbHOro KOMMOHEHTa
rocygapCTBEHHOro ctaHgapTa cpegHero (nonHoro) obuiero obpasoBaHus.

MNpumepHasa nporpamma KOHKpeTU3vpyeT coaepkaHue npegMeTHbIX TeM obpa3oBaTeribHOro
cTaHAapTa, AaeT npumepHoe pacnpegeneHune y4ebHbIX 4acoB N0 OCHOBHbIM pasaenam Kypca u
pekomMeHayeMyto nocnegoBaTenbHOCTb U3yYeHUs TeM U pa3aenoB y4ebHoro npeameTa ¢ y4eTom
MeXnpegMeTHbIX U BHYTpUNpeaMeTHbIX CBA3eW, Norvkn y4ebHoro npouecca, BO3pacTHbIX
ocobeHHoCTen yyalmxcs. B npumepHon nporpaMmmMe onpegeneH nepeyeHb AeMOHCTpaLmi,
nabopaTopHbIX ONbITOB, NPaKTUYECKNX 3aHATUMA U pacyeTHbIX 3afau.

MNpumepHasa nporpamma BbINOSHAET ABE OCHOBHbIE (PYHKLMN:

NHpopmaumnoHHo-MeToamnyeckas yHKUMSA NO3BONSET BCEM y4acTHUKkam obpa3oBaTenbHOro
npouecca nony4nTb NpeacTaBneHne o uensx, cogepxaHun, obwen ctpaternn obyyeHus,
BOCMUTAHWA U pasBUTUSA yvalLMXcsa cpegcTBaMuy aHHOro y4ebHoro npegmeTa.
OpraHun3aumoHHo-NNaHupyoLwasa yHKUMA npegycMaTtpuBaeT BblaeneHne atanos obyyeHus,
CTPYKTypupoBaHue y4ebHoro matepuana, onpegeneHne ero Korim4eCTBEHHbIX U Ka4eCTBEHHbIX
XapaKTepmuCTUK Ha KaxaoM 13 3TanoBs, B TOM Yucne ANs cogepX)aTenbHOro HanonHeHus
NPOMEXYTOYHOM aTTecTauun yyaLmxcs.

MNpumepHasa nporpamma ABNAETCS OPUEHTUPOM AN COCTaBNEeHUA aBTOPCKUX y4eBHbIX NporpamMm u
y4ebHMKOB 1 onpeaenseT MHBapuaHTHy0 (06s3aTenbHy0) YacTb y4ebHOro Kypca XMumuu B ctapLuen
LLUKOJIe Ha NpodUNLHOM YPOBHE, 3a npegenamMm KOTOporo 0OCTaeTCsi BO3MOXHOCTb aBTOPCKOro
BbiGOpa BapnaTMBHOWN cOoCTaBrsoLwen cogepxaHua obpasoBanus. CoctaBuTeny y4yebHbIX nporpaMmm
N y4eBHNKOB XMMMUN MOTYT NPEANOXUTb COBCTBEHHBIN NOAXOA B YACTU CTPYKTYPUPOBAHUS U
onpeaeneHnst nocneaoBaTeribHOCTU U3yYeHus y4ebHOro matepuana, a Takke nytein opmMmpoBaHus
CUCTEMbI 3HAHWUN, YMEHWUI 1 CNOCcOBOB AeATENbHOCTU, Pa3BUTUSA 1 coLmanMaauun yqawmxcs. Tem
caMbIM NpuUMepHas nporpaMMa coAencTByeT COXpaHeHuo eanHoro obpasoBaTteribHOro
NPOCTPaHCTBa U NPefoCTaBnseT WNPOKME BO3MOXHOCTM AN1S peanu3aumn pasnnyHbliX NogxXo[0B K
NMOCTPOEHWUIO KypCa XMMUKN B CTapLUEN LLKONe Ha NPOUIIbHOM YPOBHE.

CTpykTypa AOKymMeHTa

MpumepHasa nporpamma BKMOYaeT TpU pasgena: NoACHUTENbHYIO 3anncKy; OCHOBHOE coaepXaHue C
npuMepHbIM (B MOOANbHOCTU «HE MeHee») pacnpeaeneHnemM y4yebHbix 4YacoB Mo pasgenam Kypca u
BO3MOXHY0 MOCreoBaTeNbHOCTb U3y4eHUs TeM pi pa3aenos; TpeboBaHWs K YPOBHIO NMOArOTOBKM
BbIMYCKHUKOB cpefHen (NOJTHOW) LUKOJIbl MO XMW Ha NPOUbHOM yYpoBHE. B npumepHom nporpam-
Me npeacTaBneHo MYUHUMarnbHOe No 06bemy, HO PYHKLMOHANbHO NOMHOE CoAepXXaHue.

O6wasn xapaktepuctuka y4ebHoro npegmeta

OcHOBHbIMK Npo6NeMaMm XMMUKN ABNSAIOTCS N3yYeHUe cocTaBa U CTPOEHUS BELLECTB, 3aBUCMMOCTH
NX CBOWCTB OT CTPOEHNS, KOHCTPyUpPOBaHWE BeLLEeCTB C 3aJ4aHHbIMW CBOMCTBaMU, UCCnegoBaHne
3aKOHOMEPHOCTEN XMMUYECKUX NPeBpaLleHnn 1 NyTen ynpaBneHns MU B Lensax noryyeHus
BeLLecTB, MmaTtepunanos, aHeprun. [1oaTomy, kak 6bl HU pasnuMyanMcb aBTOPCKME NPOrpamMmmbl 1
y4ebHMKN No rmybrHe TPaKTOBKM U3yvaeMblX BOMPOCOB, UX y4ebHoe coaepaHue OOMKHO
6a3npoBaTbCHA Ha COAepP>XXaHUU NPUMEPHON NPOrpaMMbl, KOTOPOE CTPYKTYPUPOBAHO NO NATK BGriokam:
MeToabl Hay4YHOro no3HaHus; OCHOBbI TEOPETUYECKOW XMMUK; HeopraHnyeckas Xxumms;
OpraHuyeckas xvumus; Xumus n xmsHb. CogepxaHune aTnx y4ebHbix 6510KOB B aBTOPCKMX Nporpammax
MOXeT CTPYKTYpMpOBaTbCS N0 TeMaM U AeTanM3mpoBaTbCsa C y4eTOM aBTOPCKUX KOHUENUUIA, HO
AOMKHO BbITb HaNpPaBneHO Ha OOCTUXEHUE Lienen Xummyeckoro obpasoBaHns B CTapLUen LLKore.



LUenn

N3yyeHne xumumn B cTapLuen LwKone Ha NpouibHOM YPOBHE HanpaBrieHO Ha AOCTUXXEHNE
cnegyowmx uenem:

OCBOEHME CUCTEMBI 3HAHU O PyHAAMEHTArbHbIX 3aKOHaX, TeopUsaX, haktax xmMmmm, Heobxo-
ANMbIX 7151 NTOHMMaHWA HAay4YHOW KapTUHbI MUPa;

oBnageHne yMeHUsIMU: XxapakTepu3oBaTb BELECTBa, MaTtepuasbl U XUMUYECKMe peakLmnm; Bbl-
NONHATb NabopaTopHbIE IKCMEPUMEHTbI; MPOBOANTbL pacyeTbl MO XMMUYECKUM hopMyniam u
YypaBHEHNSAM; OCYLLECTBMATb MOMCK XMMMUYECKON MHCpopMaLmm 1 OLeHNBaTbL ee
AOCTOBEPHOCTb; OPMEHTUPOBATLCS U NPUHMMATbL PeLLEHNs B NPOBNEMHbIX CUTYyaUUSIX;
pa3BMTME NO3HaBATENbHbIX MHTEPECOB, MHTENNEKTYyaNbHbIX U TBOPYECKMX CNOCOBHOCTEN B
npouecce n3y4eHns XMMMYECKON HayKn 1 ee BKnaga B TEXHUYECKUA MPOrpecc LUMBUNn3aumm;
CMNOXHbIX M NPOTUBOPEYMBbIX MYTEN PA3BUTUA NOEW, TEOPUIN N KOHLEMNLMIA COBPEMEHHOWN
XUMUN;

BOCMUTaHME yOeXXOEeHHOCTN B TOM, YTO XMUMUS - MOLLHbIN MHCTPYMEHT BO34ENCTBUSI HA OKPY-
XaloLyo cpeay, 1 YyBCTBa OTBETCTBEHHOCTM 3@ MPUMEHEHNE NOSYyYEHHbIX 3HAHUN N YMEHWUI;
NPUMEHEHME NOMNYYEHHbIX 3HAaHWUI U yMeHun Ansa: 6e3onacHomn paboTel ¢ BewecTBamu B nabo-
paTtopuu, ObITy 1 Ha NPON3BOACTBE; PELLEHNSI MPAKTUYECKNX 3a4ay B NOBCEOHEBHOWN XU3HW;
npegynpexaeHns ABNeHn, HAHOCALLMX Bpe 300POBbI0 YENoBeKa 1 OKPYXatoLLen cpeae;
npoBedeHns nccrnengoBaTenbCKUX paboT; Co3HATeNbHOro Bbibopa npodeccmmn, CBA3aHHOM C
XUMUEN.

MecTto npegmeTa B 6a3ncHOM y4ebHOM nnaHe

depnepanbHbi 6a3ncHbI Y4ebHbIV NnaH Ana obpasoBaTenbHbIX yypexaeHuin Poccuinckon
depepaunn oTBOAUT HaACOB 4118 0693aTeNbHOro n3yveHms y4yebHoro npegmera «XmmMmumsi» Ha
aTane cpeaHero (nosnHoro) obuiero o6pa3oBaHnsa Ha NPOUIBEHOM YPOBHE.

MprumepHasa nporpamma paccumTtaHa Ha 210 y4ebHbix Yacos. [py 3TOM B HEN NpeayCMOTPEH
pesepB cBo60aHOro y4ebHoro BpemeHn B o6beme (21) yyebHoro yaca (unu 10 %) ans
peanunsaumm aBTOPCKMUX NOAXOA0B, UCNOMNb30BaHMA pa3HOOOpa3HbIX hopM opraHnsaumm
y4yebHoro npouecca, BHeAPEHUS COBPEMEHHBIX METOA0B 0Oy4eHUs 1 negarornvyecknx
TEXHOSOMN.

O6weyyebHble yMeHWs1, HaBbIKM 1 CMOCOObLI AEATENbHOCTH

MprumepHasa nporpamma npegycmatpmBaeT (hopMUpoOBaHME Y yyalmxcsa obLieyvebHbIxX
YMEHWU N HaBbIKOB, YHMBEPCalbHbIX CNOCOB0B AEATENBHOCTU U KIOYEBbLIX KOMNETEHUMI. B
3TOM HanpasfeHun npuopuTeTamm ans y4ebHoro npegmeTta «XvMMns» B CTapLUEn LKoSe Ha
NpodUIbHOM YPOBHE ABMSOTCA: YMEHME CAMOCTOATENBHO U MOTUBMPOBAHHO
OpraHn3oBbIBaTb CBOK NO3HaBaTENbHYO AEATENBHOCTb (OT NOCTAHOBKM LIeNn A0 MONyYEeHUS 1
OLIEHKM pe3ynbTaTa); UCNOSb30BaHNE 3NIEMEHTOB NPUYNHHO-CITIEACTBEHHOIO MU CTPYKTYPHO-
YHKLMOHAaNbHOro aHanuaa; nccrnefoBaHne HeCNOXHbIX pearnbHbIX CBA3EN U 3aBUCUMOCTEN;
onpegeneHne CyLLHOCTHBIX XapakTepUCTMK N3y4aeMoro oobekTa; camocToATeNbHbIN BbIGOP
KpUTEPUEB ANSA CPaBHEHWSI, COMOCTaBMNEHUS, OLEHKM U KnaccudukaLmm o6beKToB; NOUCK
HY>KHOW MHbopMaLMK No 3a4aHHON TEME B UCTOYHUKAX Pa3fnMYHOro Tmna; ymMeHue pas-
BEPHYTO 06OCHOBbLIBATL CYXAEHWS, aBaTb ONpeaeneHns, NpMBoanTb 4OKa3aTenbLCTBa;
00BbACHEHME M3YYEHHbIX NONOXEHUA HA CaMOCTOATENBHO NOA0BPAHHBIX KOHKPETHBIX
npumepax; oueHnBaHne N KOPPEKTUPOBKA CBOEro NoBeAeHUs B OKpyKaloLen cpeae,
BbINOSIHEHWNE B NPaKTUYECKON OEATENBHOCTU N B NOBCEAHEBHOW XM3HN 3KONTOMMYECKNX
TpeboBaHMI; UCMONb30BaHNE MyTNbTUMEANNHBLIX PECYPCOB U KOMMbIOTEPHbLIX TEXHONOMIA AN
obpaboTkn, nepenayun, cuctematmsauum nHpopmauumn, cosgaHns 6a3 gaHHbIX, Npe3eHTaumm
pe3ynbTaToB NO3HABATENbHOM U NPAKTUYECKON AEeATENBbHOCTH.

PesynbTatbl 06y4yeHus

PesynbTaTtbl n3y4yeHus Kypca «XvmMmusi» npuBefeHbl B pasgerne «TpeboBaHMs K YPOBHIO NOAro-
TOBKM BbIMYCKHMUKOB», KOTOPbIN MOMHOCTbIO COOTBETCTBYET CTaHAapTy. TpeboBaHus
HanpaeneHbl Ha peanu3aumio AeATENbHOCTHOMO, NMPaKTUKOOPUEHTUPOBAHHOMO U NIMYHOCTHO
OPMEHTUPOBAHHOIO NOAXOAO0B; OCBOEHUE YYaLLMMUCS MHTENNEKTYanbHON N NPaKTUYeCcKon
AEeATENbHOCTU; OBNafeHNe 3HaHUSA-



MU W YMEHUSMW,  BOCTPeOOBaHHbIMM B MOBCELHEBHOWN XXM3HUW, NO3BOMSIOLMMMN
OPUEHTUPOBATLCA B OKpY>KaloLleM MUpe, 3HAYMMbIMW 111 COXPaHEHUS OKpy»KatoLlen cpeabl 1
COBCTBEHHOr0 30,0POBbS.

Py6puka «3HaTb/MoHMMaTb» BKItovaeT TpeboBaHna Kk yuebHOMY MaTepuany, KOTOpbI
yCcBauBarloTCs M BOCNPOU3BOAATCS yYaLlUMUCA.

Py6puka «YMeTb» BKkntovaeT TpeboBaHUSA, OCHOBaHHbIE Ha 6onee CNoXHbIX Buaax
AEATENbHOCTU, B TOM YMCIe TBOPHECKON: OOBACHATL, M3yYaTb, pacno3HaBaTh 1 ONUCbIBATb,
BbISIBNATb, CpaBHMBATbL, ONpeaenaTb, aHanManpoBaTb N OLEeHMBaTb, MPOBOAUTb
CaMOCTOSATENbHbIN NONCK HEOOX0ANMOWM MHdOPMaUMK 1 T.4.

B py6puke «Mcnonb3oBaTb NpMoBpeTEHHbIE 3HAHMSA U YMEHUSA B NPAKTUYECKON AEeATENbHOCTU
1 NOBCEAHEBHOW XM3HU» NpeaCcTaBneHbl TpeboBaHUs, BbIXOAALMNE 32 paMKn y4ebHOro
npoLlecca 1 HauereHHble Ha pelleHne pa3HoobpasHbIX XXU3HEHHbIX 3a4au.

OCHOBHOE COAEPXAHME (210 4ac)

METOAbl HAYHYHOI'O NO3HAHUA (4 yac)

Hay4Hble MeToabl nccnegoBaHNA XMMUYECKUX BELLECTB U npeBpaLleHnin. Porb XMMmnyeckoro
aKcnepumMeHTa B No3HaHuM npupoabl. MogennpoBaHne XMMmMYeCcKnx BneHnin. Baanmocsnab
XUMUn, OU3nKM, MaTeMaTmkm n buonormn. EctectBeHHOHay4YHas KapTuHa Mupa.
JdemMoHcTpauuu

AHanms3 n cMHTE3 XMMNYECKMNX BELLIECTB.

OCHOBbI TEOPETUYECKOW XMW (50 yac)

Atom. Mogenu ctpoeHus atoma. Agpo 1 HyknoHbl. Hyknuabl u n3otonbl. AnekTpoH. [lyanuam
anekTpoHa. KeaHToBble uncna. ATomHas opbutans. PacnpegeneHune anekTpoHOB Mo
opbuTtanam B COOTBETCTBUM C NpuHUmMNom lMaynu n npasunom XyHaa. OnekTpoHHas
KOHUrypaumnsa atoma. BaneHTHble anekTpoHbl. OCHOBHOE 1 BO30OY>XAEHHbIE COCTOSIHUSA
aToOMOB.

OnNeKTpoHHas Krnaccumrkaumsa XMMNMYEeCKnX aNeMeEHTOB (S-, p-, d- anemMeHTbl). QNEKTPOHHbIE
KOH(purypaLmm aToMoB rnepexoHblX aNeMeHTOoB.

CoBpemeHHasa hopMynmnpoBKa Nepnoanyeckoro 3akoHa 1 COBpEMEHHOE COCTOSIHME
nepruoanyeckon cuctemMbl xummndeckunx anemeHtos [.M.MeHaeneesa. Nepunoanyeckune
CBOWNCTBA 3N1eMEHTOB (aTOMHbIE paanycCbl, SHEPrUS MOHN3ALMM) N 0Bpa30BaHHBLIX UMK
BELLECTB.

Monekynbl 1 xummnyeckasa cBa3b. KoBaneHTHas cBsA3b, ee pa3HOBUAHOCTM U MEXaHM3Mbl obpa-
30BaHNS. XapaKTepUCTUKN KOBaneHTHoOM CBA3N. KoMnneKcHble coegnHEHNS.
OnekTpooTpuuaTensHoCTb. CTeneHb OKUCNEHUS U BaNeHTHOCTb. [[MbOpuamMsaumns atToMHbIX
opbutanen. MNMpocTpaHCTBEHHOE CTPOEHME Monekyn. [onapHOCTL Monekyrn. VIoHHas cBA3b.
MeTtannunyeckas cBa3sb. BogopoaHas cBasb. MexmonekynspHble B3aumoaencteus. EquHas
npupoaa XMMMUYeCcKnx CBA3EN.

BellecTBa MONEKynapHOro 1 HeMONEeKynsipHoOro ctpoeHnsa. CoBpeMeHHble NpeAcTaBneHns o
CTPOEHMN TBEPAbIX, XXUOKUX U ra3o00pasHbix BelwecTB. Kpuctannmyeckne n amopdHbie
BellecTBa. TUMbl KpUCTaNMMYECKMX peLleTok (aToMmapHas, MonekynapHasi, MOHHas,
mMeTannuyeckas). 3aBMCUMOCTb CBOWCTB BELLECTB OT TUMNa KPUCTANNIMYECKMX PELLEeTOK.
MpnumHbI MHOroobpasns BeLWeCcTB: MU30MepUs, FOMOJIONUS, annoTponusl, M30TOMNUSI.
Knaccudumkaums n HoMmeHknaTypa HeopraHM4eckmMx 1 opraHNYecKmUx BeLLeCTB.

UncTble BellecTBa U cmeck. [ncnepcHole cnctembl. KonnomaHsle cuctemol. ICTUHHbIE
pacTBopbl. PacTtBopeHune kak u3nNKo-XmMmn4eCcKnim npouecc. Tennosble ABEHNs npu
pacTtBopeHMn. Cnocobbl BblpaXXeHNss KOHLEHTPaLMM pacTBOPOB: MaccoBas 4ons
pacTBOPEHHOrO BELLECTBA, MOSSipHAsA N MO-NsiNbHAA KOHUEHTpaLUUW.

XuMnyeckme peakuuu, nx Knaccmbukaumsa B HEOpraHM4eCckonm U OpraHNYeCckon XMMnNN.



3aKOHOMEPHOCTM NMPOTEKAHUSA XUMUNYECKMX peakumii. Tennosble adhdekTbl peakumin. Tepmoxu-
Muyeckme ypaBHeHus. MoHaTue 06 aHTanbnum n aHTponun. AHeprna Mmo6ca. 3akoH Mecca n cnencT-
BUSA N3 HEro.

-. CKOpOCTb peakumm, ee 3aBMCMMOCTb OT pasnnyHbix pakTopoB. 3akoH AENCTBYHOLLUX Macc. Jne-
MEHTapHbIE N CNOXHble peakunn. MexaHnam peakummn. QHeprusa aktueaumm. Katanmsanuaatopbl U ka-
Tanuna (roMOreHHbI!, reTeporeHHbIN, epMeHTaTUBHBIN).

O6patumocTb peakuun. Xummudeckoe pasHoBecue. KoHcTaHTa paBHoBecus. CmelleHe paBHOBECUS
noa AencTemMemM pasnuyHblx dpaktopos. [NpuHuun Jle LWWaTense.

OnekTponuTuyeckasn guccoumaums. CunbHble n cnabble anekTponuTbl. KOHCTaHTa gnccoumauuu.
Peakumu noHHoro o6meHa. NMpomnsseaeHve pactBopMocTu. KNCNOTHO-OCHOBHbIE B3aUMOLENCTBUSA B
pactBopax. AMgoTepHocTb. MIOHHOE npounssefeHue Boabl. BogopoaHbln nokasatens (pH) pacteopa.
Mmaponns opraHNYeCcKUX U HEOPraHMYECKUX CoeaMHEHUN. 3HavYeHne rmaponmnsa B BUONOrnyecknx
0BbMeHHbIX npoueccax. [pumeHeHne rmaponunsa B NPOMbILLNIEHHOCTU (OMbINIEHUM XXMPOB, MNONyYeHne
rMMAPONN3HOro cnupTa).

OKkncnMTenbHO-BOCCTAHOBUTESNbHbIE peakunn. MeToabl NeKTPOHHOIO 1 3NIEKTPOHHO-MOHHOTO
6anaHca. HanpaBneHne OKMCNMTENbHO-BOCCTAHOBUTENbHbIX peakumi. Pag ctaHgapTHbIX anekTpoa-
HbIX NOTeHunanoB. Koppo3usi MeTansnoB n ee Buapl (XMMmuyeckas un anektpoxmmmyeckas). Cnocoobbl
3aLUnThl OT KOPPO3UN.

XnMU4eckme NCTOYHUKN ToKa. ManbBaHMYeCKNE U TONNMBHbIE 3NIEMEHTbI, aKKyMYnsTOpbl. nek-
TPONM3 PacTBOPOB M pacniaBoB. ANEKTPONMTMYECKOE NOyYEHME LLENOYHbIX, LWEeNOYHO3EMENbHbIX
MeTannoB 1 antoMunHus. NpakTnyeckoe nNpMMeHeH1e anekTponmaa.

[deMoHcTpauuu

Mofenn NOHHbIX, aTOMHbIX, MOMNEKYIAPHBIX U MeTannNU4ecknx KpUcTanimnydecknx peLleTok.

Mopgenun monekyn nsomepos 1 roMororos.

MonyyeHne annoTponHbIX MogudukaLmn cepbl U gocdopa.

PactBopeHue okpalleHHbIX BelwecTB B Boge (cynbdarta meau (Il), nepmaHraHata kanus, xnopuaa
xenesa (Ill)).

3aBUCMMOCTb CKOPOCTU peakumm OT KOHLEHTpaLun 1 TemnepaTypbl.

PaanoxeHve nepokcvaa sBogopoaa B NpucyTCcTBum katanuaatopa (okevaa mapraHua (IV) n dep-
MeHTa (kaTan asbl).

O6pasubl NMLWEBbIX, KOCMETUYECKMX, BMONOrMYECKUX N MEANLMHCKMX 301EN U renen.

OdbbekT Tungans.

JlabGopaTopHble onbIThbI

OnpepeneHne xapaktepa cpeabl pacTBopa C MOMOLLbIO YHUBEPCAbHOro nHankKatopa.

MpoBeneHne peakumin MOHHOIO OOMeHa ANst XapakTePUCTUKMA CBONCTB 3NEKTPOSTMTOB.

MpakTnyeckue 3aHATUA

MpuroToBneHne pacteBopa 3agaHHON MOMNAPHON KOHUEHTpaLmu.

VaoeHTugmkauma HeopraHM4eckux coegmHeHun.

HEOPIrAHUYECKAA XUMUA (55 yac)

XapakTepHble XMMU4yeckne CBOMCTBa MeTansioB, HEMeTannoB N OCHOBHbIX KNACCOB HEOPraHNYeCcKnx
COeMHEHU.

Bogopoga. MNMonoxeHune Bogopoaa B lNepunogmnyeckon cucteme. Mzotonbl Bogopoaa. CoeanHeHus
BOAOpOAa C MeTannamm n Hemetannamu. Boga. XXecTkocTb Bogbl 1 cNOCOObl ee yCTpaHeHMs.
Tshkenas Boga.

ManoreHbl. O6LWas xapaktepucTmka noAarpynnbl ranoreHoB. OcobeHHoCcTn xumnm doTopa. Mano-
reHosogopoabl. NonyyeHue ranoreHoBogopoaoB. NoHATNE O uenHbIX peakumax. ManoreHoBogopoa-
Hbl€ KACIMOTbI U UX CONU - ranoreHnabl. KayectBeHHas peakumsi Ha ranoreHuMa-uoHsl. Kucnopoaco-
aepxalime coeguHeHna xropa.

MpuMeHeHWe ranoreHoB U UX BaXKHENLLUX COeaUHEHUN.



Kucnopog, ero gpuaundeckne n xummyeckme CBOMCTBA, NonyyeHne u NnpuMeHeHne, HaxoxaeHne B
npupoge. Annotponusa. O30H, ero CBOMCTBA, NonyvyeHne n npumeHeHne. OKenabl U Ne-pokcnapl.
Mepokcng Bogopoaa, ero okucnnTenbHbIe CBOMCTBA U MPUMEHEHME.

Cepa. Annotponus cepbl. Pu3nyeckme n Xummyeckme CBOMCTBa Cepbl, €€ NonyyYyeHne 1 npumMeHeHue,
HaxoxaeHue B npupoae. CepoBogopos, ero onuanyeckme n Xxummyeckme CBOMCTBa, NosyYyeHune u
npuMeHeHue, HaxoxaeHune B npupoge. Cynbdumabl. Okeng cepbl (IV), ero guanyeckne n xmummnyeckme
cBONCTBa, nonyyeHune n npumeHeHne. Okena cepbl (VI), ero dmanyeckne n xummyeckme CBONCTBA,
nony4yeHve n npumeHeHne. CepHucTtasa kucnota u cynbguTbl. CepHas kucnoTa, CBOMCTBa pa3bas-
NEHHOM N KOHLIEHTPUPOBAHHOM cepHOM KNCnoT. CepHasa KMCroTa Kak okucnuTens, cynbdaTthbl. Kaye-
CTBEHHbIE peakuun Ha cynbua-, cyrnbduT- 1 cynbdaT-NoHbI.

A30T, ero usnyeckme n Xummyeckue CBOMCTBA, NOSlyvYeHue U NpUMeEHeHKe, HaxoxaeHue B npupoae.
Hutpngel. AMMMak, ero gomsmyeckne n XuMmmnyeckme CBOMCTBAa, NonyyeHne n npumeHeHue. Am-
MuavHasa Boga. ObpasoBaHMe noHa aMMoOHUA. Conn amMOHUS, UX CBOMCTBA, NOMy4YeHne N NnpumMeHe-
Hue. KayecTBeHHas peakuusa Ha MoH ammoHus. Okeng asorta (Il), ero dusnyeckne n xummyeckme
CBOWNCTBa, nonyyeHune n npumeHenne. Okena asota (1V), ero pmsmnyeckne n XmuMmmnyeckne CBOMCTBA,
nonydeHue n npumerHeHune. Okeng asota (Ill) n azoTuctas kucnota, okeng asota (V) 1 a3oTHas
kncnota. CBoMCTBa a30THOM KACIOTbI, €€ NofyyYeHne n npumeHeHune. Hutpatbl, ux gouanydeckue mn
XUMWYECKME CBOMCTBA, MPUMEHEHNE.

docop. AnnoTtponusa cocdopa. CBONCTBa, NONyYeHne 1 npumeHeHne 6enoro n KpacHoro ¢goc-
dopa. documH. Okenabl hocdopa (Il n V). dochopHblie kncnoTtel. OpTodocdaTsl.

Yrnepog. Annotponus yrnepoga (anmas, rpadut, kapouH, doynnepeH). AKTUBUPOBAHHbIN Yronb.
Aacopbuusa. CeowncTsa, NonyyeHne n npumeHeHve yrna. Kapbugbl kanbumns, antoMmnH1s 1 xxenesa.
YrapHbli U yrnekucrbli rasbl, X uanyeckne n XuMmnyeckme CBOMCTBA, NonydeHne 1 NnpuMeHeHune.
YronbHas kucnota n ee conu (kapboHaTbl 1 rugpokapboHatbl). KadectBeHHast peakumsi Ha kapboHaT-
NOH.

KpemHuin, annotponus, usnyeckme n XuMmyeckue CBOMCTBa KpeMHUs, NorydeHre U npuMeHeHue,
HaxoxaeHue B npupoae. Cunaxbl. Okeng kpemHus (1V). KpeMHueBble KUcnoThbl, cunukatsl. Cu-
nukaTHas NPOMbILLIIEHHOCTb.

BnaropoaHsble rasel. CoeanHeHnsa 6naropogHbix ra3os. NpymeHeHue.

Leno4yHble metannel. O6wasn xapaktepuctuka nogrpynnbl. Pu3nyeckme n Xxummyeckme CBoONCTea
NNTUSK, HATPUS U Kanus. VIX nonyyeHre n npuMeHeHue, HaxoxaeHue B npupoge. Okcnabl n Nepok-
cuapbl HAaTpUA 1 kanua. Egkve wenoyu, nx cBoncTea, nonyyeHne n npyumeHeHve. Conm WenoyHbix
MeTannos. PacnosHaBaHWe KaTUOHOB HAaTPUSA U Kanus.

LLleno4yHo-3emenbHble MmeTannbl. Obwasa xapaktepucTnka nogarpynnel. Pusnyeckne n xmmmyeckue
CBOWNCTBA MarHvs 1 Kanbuus, Ux nonyveHne n npumeHeHne, Haxoxaexve B npupoge. Conm kanbums
N MarHusi, UX 3HaYeHue B NPUPOAE W KU3HU YernoBekKa.

AnOMWHWIA, ero pmsnyeckme U XmmMuyeckne CBONCTBA, Nosy4YeHne U NpUMeEHeHNe, HaxoXaeHve B
npupoae. AntoMocununkatbl. AMOTEPHOCTb OKCMAa M rmgpokenaa anoMmmums. Conun antoMmHmS.
lMepexoaHble anemMeHTbl (cepebpo, Meap, UMHK, XPOM, PTyTb, MapraHey, Xeneso), 0CO6eHHOCTH
CTPOEHUS aTOMOB, (PU3MYECKME N XMMUYECKNE CBOMNCTBA, NONy4YeHne n npumeHeHne. Okenabl U rng-
poKCUAbl 3TUX METarnos, 3aBUCUMOCTb UX CBOWCTB OT CTEMNEeHN OKUCIEHUs anemMeHTa. BaxHenwmve
conu nepexofHbIX anemeHToB. OKMCNUTENbHbIE CBONCTBA COMEN Xpoma 1 MapraHua B BbiCLUEN
cTeneHn okmcrneHus. KomnnekcHole coegnHeHns nepexoHblX 35IEMEHTOB.

O6wume cnocobbl nonyvyeHna metannos. [oHsaTue o metannyprum. Cnnaebl (Y4EPHbIE U LBETHbLIE).
lMpoun3BoACTBO YyryHa u crtanu.

HdeMoHcTpauum

BsaumopencTene metannos ¢ HemeTanmnamm u Bogomn.

OnbITbl NO KOPPO3WUKM U 3aLUUTE METAsNOB OT KOPPO3UN.

BsavmopencTeune okcuaa kanbLms ¢ BOOOMN.

YcTpaHeHue KeCTKOCTU BOAbl.

KayecTBeHHasi peakumsi Ha MOHbI Kanbuusa n 6apus.

[okazaTenbCTBO MeXaHUYeCKon NPOYHOCTU OKCUAHOW MAEHKU antoMUHNUS.



OTHOWweHVEe antoOMWHUA K KOHLLEHTPMPOBAHHOW a30THOW KMUCMoTe.

O6pasubl MeTanmos, X OKCUAOB N HEKOTOPbIX COMEN.

MonyyeHue n ceoncTea rugpokemaa xpoma (l).

OkucnuTtenbHble CBOWCTBA AMXPOMATOB.

"opeHue xenesa B KUCNOpoAe 1 XIope.

OnbITbl, BbISICHAIOLLME OTHOLLEHWNE Xenesa K KOHLEHTPUPOBAHHBIM KUCIOTaM.

Mony4yeHue rugpokemaos xenesa () u (1ll), nx ceoncrea.

CuHTe3 xnopoBoaopoaa 1 pacTBOPeEHUE ero B BOAE.

B3anvMHoOe BblTECHEHME ranoreHoB U3 UX CoOeaUHEHUN.

MonyyeHne annoTpOnHbIX BUAOM3MEHEHWNIA KNCIIOPOAA U CEpb.

BaaumopgencTteue cepbl ¢ BOAOPOAOM U KUCOPOAOM.

[encreme KOHUEHTPUPOBAHHOW CEPHON KUCMOThLl HA MeTannbl (LMHK, Meb) U opraHn4eckne
BelllecTBa (Lennionosy, caxaposy).

PacTtBOpeHue amMmmuaka B Boge.

[MonyyeHne a3oTHOM KUCIOTbI U3 HATPATOB U O3HAKOMIIEHME C ee CBOMCTBaMU: B3auMOOENCTBNE C
Meabto.

TepmMunyeckoe pasnoxeHne conen aMmmMoHUs.

MonyyeHue okcupaa yrnepoga (IV), B3aMmogencTane ero ¢ BOAOW U TBepAbiM rMAPOKCUOOM HaTpuUS.
lMonyyeHne KPEMHUEBOW KACIOThI.

O3sHakomneHwne ¢ obpasuyamm cTekna, kKepaMmy4eckMx maTepmarnos.

JlabGopaTopHble onbIThbl

OsHakomneHve ¢ obpasuamm MeTansos 1 CNnasoB.

MpeBpalueHne kapboHaTa kanbumna B rmapokapboHaT un rugpokapboHaTa B kapboHar.
MonyyeHue rmapokcMaa antoMUHNA U UccregoBaHWe ero CBOMCTB.

'Maponus conen antoMuUHUS.

Oxkucnenue conu xpoma (Ill) nepokcmaom Bogopoaa.

OkucnuTenbHble CBOWCTBA NepMaHraHaTta Kanums u guxpomMara Kanusi B pasHbiX cpeaax.
B3aumogencTeue rupoKCMaOB Xenesa ¢ KUcnoTamu.

BaaumopgeincTteue conu xenesa (Il) c nepmaHraHaTom kanus.

KayecTBeHHble peakummn Ha conu xenesa () u (I1).

OsHakomneHve ¢ obpasuamm vyryHa u ctanu.

PelleHne akcrnepmMmMmeHTanbHbIX 3aa4 Ha pacrno3HaBaHue CoeaUHEHU MeTansoB.
3y4eHne CBOWCTB CONSAHON KUCMOThI.

O3HakoMmneHue ¢ cepon 1 ee NPUPOAHLIMU COEOUHEHUSIMU.

PacnosHaBaHue xnopua-, cynbdaTt- n kapboHaT-MoHOB B pacTBOpeE.

B3aumopgencteue conen amMOHUS CO LLENOYBIO.

O3HakoMmneHue ¢ pasnuyHbiMy Bugamm yaobpeHun. KayecTBeHHble peakumm Ha COnm aMmMOHMSA U
HUTpaTbI.

PelleHune akcrnepmMmeHTanbHbIX 3aa4 Ha pacrno3HaBaHue BeLecTB.

O3sHakomneHune ¢ pasnnyHbIMK1 BUgamMmu TOnNamBea.

O3HakomneHune co cBomcTBamMmn KapboHaToB 1 rugpokapboHaToB.

MpakTuyeckune 3aHATUA

Mony4eHune n cobupaHme rasos (kncnopoa, ammmak, okeng yrnepoga (IV) n gp.), onbiTbl C HAMMN.
OnpepeneHune cogepxaHusi KapboHaTOB B N3BECTHAKE.

YcTpaHeHue BpeMeHHON XeCTKOCTU BOAb.

WccnenoBaHne BOCCTaHOBUTESNbHBIX CBOMCTB METannoB..

OnbITbl, XapakTepuayloLmne CBOMCTBA COeAMHEHNI MEeTarnoB.

OkcnepuMeHTarnbHble 3a4ayvn Ha NoMyYeHne N pacno3HaBaHUe BELLECTB.
OKcnepuMeHTanbHoe YCTaHOBMIEHNE CBA3EN MeXay KiaccaMy HeOpraHUMYeCKnx CoeauHEHNN.
PacueTHble 3agayun

BbluncneHme maccoBomr 4ONN XMMUYECKOro afieMeHTa B COeAUHEHUN.



YcTaHoBneHne npocTenwen hopmyrnbl BelwecTsa N0 MacCoBbIM JONSM XMMUYECKUX 3NTIEMEHTOB.
PacyeT 06bEMHbIX OTHOLLIEHMWI ra30B NPU XMMUYECKNX peakLmsX.

BblumcneHme macchbl BeLEeCTB UM o6bema rasos o M3BECTHOMY KONMYECTBY BELLECTBA OAHOIO M3
BCTYMUBLUNX B peakLmio U Noy4atoLLmMXCs BELLECTB.

PacueT TennoBoro addekta no AaHHbIM O KONM4ecTBe OAHOro U3 y4acTBYIOLWNX B peakunn BeLLecTB
n BblaenmsLLencs (NOrnoLeHHON) TENMOoThbI.

BbluncneHust no ypaBHeHUAM, Korga oHO U3 BeLEeCTB B3ATO B BUAe pacTBopa onpeneneHHom
KOHLIeHTpauuu.

BbluncneHmsa no ypaBHEHMSIM, Korga O4HO UM HECKOSbKO BELLECTB B3ATbl B U30ObITKE.

BbluncneHve maccobl unv o6bema NpoayKTa peakuumn no N3BecTHOM Macce unmn ob6bemMy MCXo4HOro
BeLLleCTBa, coaepXallero npumecu.

OnpepeneHune Bbixoga NpoAayKTa peakumm OT TeOPEeTUHECKM BO3MOXHOIO.

PacueT aHTanbnmMu peakumu.

PacuyeT U3MeHeHUs 3HTPOMNN B XMMUYECKOM MpoLiecce.

PacyeT nsmeHennsa aHeprum 'mbbca peakumum.

PacyeTt maccbl nnn obbema pacTBOPEHHOrO BELECTBa U pacTBOPUTENS ANsi NPUrOTOBMNEHMS On-
peneneHHon Maccol nnm obbema pacteopa € 3a4aHHOM KOHLUEHTpaumen (MaccoBom, MOMSIPHON, MO-
NANbLHOWN).

OPIrAHUYECKAA XUMUA (70 vac)

OCHOBHbIE MONOXEHNA TEOPUN CTPOEHMUS OPraHNYECKUX COEANHEHMN. XMMUYECKOe CTPOEHME Kak
NOpSIAOK COEQUHEHUST U B3aUMHOIO BNNSAHUSA aTOMOB B Morekynax. CBOMCTBO aTOMOB yrrepoaa
06pa3oBbiBaTh NpsiMble, pa3BeTBMNEHHbIE N 3aMKHYTbIE€ LIenu, OpANHAPHbIE U KpaTHbIE CBA3M.
"fomonorus, nsomepusi, yHKUMOHarbHbIE rPynMbl B OPraHN4eCKUX CoeaAnHEHUAX. 3aBUCUMOCTb
CBOMCTB BeLLEeCTB OT XUMUYECKOro cTpoeHud. Knaccudukaumna opraHmyeckmx coeguHeHun.
OCHOBHbIEe HanpaBneHnsa pasBnTUS TEOPUM XMMNUYECKOTO CTPOEHUS.

O6pasoBaHne opanHapHbIX, ABOWHbBIX M TPOWHBIX YrIepoa-yriepoaHblX CBSA3eN B CBETE Npea-
CTaBNeHun o rnbpuansaunm anekTpoHHbIX o6nakoB. NOHHbIM 1 cBOBOOHO-pagmKanbHbI paspbiB
KOBa-IIEHTHbIX CBA3EMN.

MpepenbHble yrneBogopoab! (ankaHel), obwan gopmMyna coctaBa, roMonormdeckas pasHocTb,
Xnmuyeckoe ctpoeHve. KoBaneHTHble CBs3M B Monekynax, 5/?5-rmbpmnamnsaums. 3ursaroobpasHoe
CTpOEHWe yrrnepoaHou Lienu, BOSMOXHOCTb BpalleHUsi 3BeHbEB BOKPYT yrnepoa-yrnepoaHbIX CBA3EN.
M3omepusa yrnepogHoro ckeneta. Cuctematmyeckasi HoMeHknatypa. XMMmnyeckmne CBOMCTBA:
ropeHue, ranonampoBaHue, TepMMYeckoe pasrnoxeHue, gernapupoBaHne, okucrieHme,
nsomepusaumsa. Mexanmsm peakummn samerleHns. CuHTes yrnesogoponos (peakums Bropua).
MpakTnyeckoe 3HadYeHne npeaernbHbIX YrneBoAopPOA0B U UX ranoreHo3amMelleHHbIX. [NonyyeHne
BOAOpPOAA M HenpeaenbHbIX YrNeBOAOPOAOB 13 NpeaenbHbiX. OnpegeneHne MonekynsapHom
dopmynbl ra3oo06pasHoro yrnesogopoaa no ero NAoTHOCTM U MacCoBOW ONe 31EMEHTOB UK NO
npoayKTamMm cropaHus.

HenpegenbHble yrneBoaopoabl paaa aTuneHa (ankeHbl). sp2 u A-rubpmamsaums anekTpOHHbIX
obnakoB yrnepoaHbiX aToMoB, a- U 9-CBA3U. M3omepusi yrnepoHOro ckeneta u nosioXXeHnst 4BOVNHON
CBA3U. HoMeHknaTypa 3TUNeHOBLIX YrneBoAopoaoB. F'eomeTpuyeckasa nsomepus. XuMmyeckme ceon-
CTBa: NpucoeanHeHne BogOpoa, ranoreHoB, rafioreHoBogopoaoB, BoAbl, OKUCIEHME,
nonuMmepmsaumna. MexaHnam peakumm npucoeanHeHns. MNMpasmno MapkoBHukoBa. NonyyeHve
yrneBsogopoaoB peakumen gernapnposanus. NpumMeHeHe 3TUNeHoBbIX YrneBoAopOa0B B
opraHnyeckoM cuHTese. MNMoHaTME 0 ANeHOBLIX yrieBogoponax. Kayuyk kak npupoaHbIn nonumep, ero
CTpOeHue, CBONCTBA, BYIkaHU3auuns. AueTuneH - npeacTtaBuTenb ankMHOB - YINeBoJopoaoB C
TPOMHOW CBA3bIO B Monekyne. OCO6eHHOCTU XMMUYECKNX CBOMUCTB aueTuneHa. NonyyeHvne
aueTuneHa, NnpUMeHeHue B opraHN4eckoM CUHTES3E.

ApomaTtunyeckne yrneBogopoabl. ANEeKTPOHHOE CTPOEHME MOMEKybl. XMMUYeCKMe CBONCTBA
GeH3ona: peakuun 3ameLLeHnsa (6pommpoBaHue, HUTPUPOBaHME), NpucoeaHeHns (BOAOPOAa,
xnopa). Flomonorn 6eH3ona, nsomepusa B psay romonoros. BaanmHoe BnvsiHne atoMoB B MOSeKyne
Tonyona.



MonyyeHne u npumeHeHue O6eH3ona M ero romosnoroB. [loHATME O AgoxummukaTax M uX
NCNONb30BaHNM B CEJTbCKOM XO3SANCTBE C cObnoaeHnemM TpeboBaHMI OXpaHbl NpUpoabI.

CpaBHeHne CTpOeHMS U CBOWCTB NpeAenbHbIX, HenpeaenbHbIX U apoMaTUYEeCKMX YrneBogopOoaoB.
B3anMMocBA3b roMONorn4yeckux paaos.

MprpogHbIe NCTOYHMKM YrNeBOogOPOA0B U X nepepaboTka. MNpUpoaHbIN 1 NONYTHLIN HEPTAHOM rasbl,
MX COCTaB U UCMOMb30BaHNe B HAPOAHOM Xxo3ancTee. HedTb, ee cocTtaB u cBoncTBa. [poayKThl
dbpakuMoHHOW neperoHkn HedpTn. KpeknHr n apomatmnsaumsa HedptenpoaykToB. OxpaHa oKpyxatoLemn
cpeabl npy HedbTenepepaboTke 1 TpaHCNOPTUPOBKE HedTenpoaykToB. OKTaHOBOE YNCIIO BEH3NHOB.
Cnocobbl CHKEHNSA TOKCMYHOCTM BbIXJIOMHBIX ra3oB aBToMobunen. KokcoBaHne kaMeHHOro yrns,
NpoayKTbl KOKCOBaHus. [pobnema nony4yeHns Xnakoro Tonnmea us yrns.

CnmpTbl 1 beHornbl. ATOMHOCTb CMNPTOB. ONIEKTPOHHOE CTPOEHUE (DYHKLMOHANBHOWM rpynnbl,
nonspHocTb cBsA3n O - H. Flomonornyeckuin psa npegenbHbiX O4HOATOMHbIX CnUpToB. M3omepus yr-
NepoaHoro ckeneTa u NONoXeHNsa PyHKUMOHaNsHoWM rpynnbl. CnpTbl NEPBUYHbIE, BTOPUYHBIE, Tpe-
TUYHble. HomeHknaTypa cnupToB. BogopoaHasa cBs3b Mexay Monekynamu, BNusHue ee Ha pusmnye-
CKMe CBOMCTBA CNUPTOB. XMMUYECKME CBONCTBA: rOpPEeHNe, oKUCreHue 4o anbaernjos, B3auMoaencT-
BME CO LLESTI0OYHbIMM MeTannamu, ranoreHoBogopoaamu, kKapboHoBbIMY KncnoTamu. CmelleHne anek-
TPOHHOW MMAOTHOCTU CBA3W B TMAPOKCUNBHOW rpynne no4 BUNAHUEM 3aMecTUuTenen B
yrneeogopoaHoOM pagukane. NpumeHeHe cnMpToB. AQ0BUTOCTb CNMPTOB, rybutensHoe
BO3eNCTBME Ha opraHn3m Yyenoseka. MNMonyyeHve cnMpToB N3 NpeaenbHbIX (Yepes
ranoreHonpou3BodHbIe) U HenpeaenbHbIX YrNeBoaopoaoB. MNMpoMbILLNEHHbI CUHTES MeTaHoNa.
OTUNEHINMKONb W MMULEPUH Kak NpeAcTaBUTENN MHOrOaTOMHbIX cnnpToB. OCOBEeHHOCTUN nX
XUMWYECKNX CBONCTB, NpaKTU4eckoe UCrnonb3oBaHue.

®eHonbl. CTpoeHne eHONOB, OTNINYME NO CTPOEHUIO OT apOMaTUYECKUX CNNPTOB. Prnsnyeckne
cBoncTBa (heHonoB. XMMMYeckne CBOMCTBA: B3aUMOLENCTBUE C HATPUEM, LLENOYb0, GpomMomMm.
B3aumHoe BnvsHne atomoB B Monekyne. Cnocobbl OXpaHbl OKpyXatoLwen cpefbl OT NPOMbILLITEHHbIX
OTXOA0B, coaepxalumx deHorn.

Anbaervgbl. CTpoeHne anbgernaos, OyHKUMOHaNbHaa rpynna, ee anekTpoHHOEe CTPOeHne, 0Co-
GeHHOCTV ABOMHON CBA3K. [[omonornyeckun psag anbgerngo. HomeHknatypa. Xvmmnyeckue
CBOMCTBA: OKMUCNEeHne, NnpucoeamnHeHne sogopoaa. lNonydyeHne anbaerngoB OKUCIIEHMEM CNUPTOB.
MonyyeHune ykcycHoro anbgervaa rugpatauuen auetuneHa u kKatanmTuyeckumM OKUCIEHNEM STUNeHa.
MpuMeHeHne MypaBbMHOIO U YKCYCHOro anbaernios.

CtpoeHue keToHoB. HomeHknatypa. OcobeHHOCTM peakumm okucneHus. NonyyeHne KeTOHOB
OKMCINEHUEeM BTOPUYHBIX CNUPTOB. ALETOH - BaXXKHENLUNIN NpeacTaBuUTelb KETOHOB, €ro NpakTnyeckoe
NCMonb30BaHue.

CtpoeHue kapboHOBbIX KUCMOT. ONEKTPOHHOE CTPOEHNE KapBOoKCUNbHON rpynnbl, 06bCHEHNE
NOABMXHOCTM BOAOpoAHOro atoma. OCHOBHOCTb KMCNOT. [oMonornyecknin psag npeaenbHbiX OAHOOC-
HOBHbIX KACIMOT. HoMeHKnaTypa. XumMmyeckue CBOMCTBA: B3aUMOAENCTBUE C HEKOTOPLIMU
MeTannamu, wenoyamu, cnuptamu. lameHeHme cunbl KACNOT NoS BNUSHUEM 3aMecTUTenen B
yrnesogopogHom pagukane. Ocob6eHHOCTM MypaBbUHOM KUCIOTbI. BaxkHenwme npeacraButenm
KapOOHOBbIX KUCMOT. [lony4eHne KMCNOT OKMCINEHNEM anbAernaoB, CIMPTOB, NpeaenbHbIX
yrnesogoponos. NpumeHeHne KUCnoT B HAPO4HOM X03ancTee. Mbina Kak conu BbiCLUMX KAapOOHOBbIX
KMCIOT, UX MoloLLee OelCTBME.

AKpunoBas v ofieMHoBas KMCNOTbl Kak NpeacTaBUTEeNy HenpeaenbHbIX KapOoHOBbIX KUCMOT. [NoHATHne
O KMCIoTax MHOM OCHOBHOCTMW.

eHeTMyeckasn CcBA3b YrNeBOAOPOAOB , CNUPTOB, anbAernaoB 1 KETOHOB, KAPOOHOBbLIX KACMOT.
CTtpoeHue cnoxHbix agupos. O6paTtMMOCTb peakunn atepudmkaumm. Maponm3 cnoXxHbIX 3¢un-poB.
MpakTnyeckoe UCnonb3o0BaHue.

XKunpbl Kak cnoxHble ampbl ruueprHa n KapOoHOBbIX KUCMOT. XKupbl B Npupoae, X CBONCTBA.
MpeBpalLeHns XMPOB NULLKU B opraHname. M'maponus 1 ruapupoBaHne XXUPOB B TEXHUKE, NPOOYKTbI
nepepaboTkn XMpoB. MNoHATME 0 CUHTeTUYeCKnX motLwmx cpeacteax (CMC) - ux coctaBse, CTPOEHUM,
0COBEHHOCTAX CBOWCTB. 3alwymTta npmpogbl oT 3arpasHeHns CMC.

Knaccudmkauus yrnesoaos.

[Mioko3a Kak BaKHeWLNIN npeacTtaBuTenb MOHOcCaxapuaoB. dusmyeckne CBOMCTBA U HAXOXAeHne B
npupoge. CTpoeHue rnoKo3bl. XMMUYECKMe CBOMCTBA: B3aMMOAENCTBUE C rmapoKenaamm me-



TanmnoB, peakuun OKUCMEHUs,, BOCCTaHOBMEHUs, BpoxkeHus. MNpumeHeHne rnoko3bl. PpykTo3a Kak
N3oMep rnoKo3bl.

KpaTkue cBegeHusi 0 CTpoeHnn 1 cBoncTeax pnbosbl U e30KCMpPUB0o3bI.

Caxaposa. dm3amyeckme CBOWCTBA M HaxXoXaeHne B npupoae. XmMmnyeckne cBoMcTea: obpasoBaHme
caxapaTtos, rmaponums. Xmmudeckne npoLecchl Nony4yeHns caxaposbl U3 NpUpOaHbIX MCTOYHUKOB.
Kpaxman. CTpoeHne MakpoOMOSeKyn 13 3BEHbEB MMOKO3bl. XMMUYECKNE CBOMCTBA: peakuus ¢ nogom,
rmgponus. NpespalleHnsa kpaxmana nuiLm B opraHnsme. [MnkoreH.

Llenntonosa. CTpoeHne MakpoMoekysn u3 3BeHbEB MHOKO3bl. XMMUYECKMe CBONCTBA: rMaponuna,
obpasoBaHuMe CrnoxHbIX 3MpoB. NpnmMeHeHre Lennonossl 1 ee NPon3BoaHbIX. MoHATHe 06 nckyccr-
BEHHbIX BOMIOKHaxX Ha npuMepe aLeTaTHOro BOSIOKHa.

CtpoeHne amnHoB. AMUHOrpynna, ee aNeKkTPOHHOEe CTpoeHne. AMUHBI Kak OpraHMyYeckne OCHOBaHWS,
B3aMMOAENCTBUE C BOAOW M KMCNOTaMU. AHUINH, €ro CTPOEHNE, NPUYMHBI OCNabneHNa OCHOBHbIX
CBOWCTB B CpaBHEHMM C aMUHaMu npegensHoro psaa. MNonyyeHne aHunmHa ns HUTpobeHsona
(peakuuns 3nHMHA), 3HaYeHVe B pas3BUTUM OPraHNYECKOro CUHTE3a.

CTpoeHne aMMHOKMCAOT, UX oM3nveckne CBOMCTBA. MI3oMepms aMMHOKUCNOT. AMUHOKUCIIOTbI Kak
amdoTepHble opraHmyeckme coegmHeHunsa. CMHTe3 nenTMaoB, Ux CTpoeHne. bronornyeckoe 3Have-
HWe a-aMWUHOKUCIIOT.

OObwwee NOHATNE O reTePOLMKINYECKNX coeanHeHnsX. MNnpnanH n nMppon Kak npeacraBuTenm
asoTcoepiKallux reTepoLMKIIOB, UX ANIEKTPOHHOE CTPOEHUe, apoMaTUYECKUIA XapakTep, pasnuyve B
NPOSIBNEHNN OCHOBHbIX CBONCTB. [TypMHOBbLIE N MMPUMUOMHOBBLIE OCHOBAHUA, BXOASALLNE B COCTaB
HYKITEUHOBbIX KUCHOT.

Benku kak Guononumepbl. OCHOBHbIE aMUHOKUCIIOTbI, 0bpasytowme 6enkn. NepBryHas, BTopuYHas m
TpeTuyHasa cTpykTypa 6enkoB. CBoncTBa 6enkoB: rmgponua, geHaTtypauuns, LBeTHbIE peakuni.
MpeBpalueHna 6enKkoB NULLM B OpraHmame. YCnexv B u3ydeHun CTPOeHUs U cuHTe3e 6enkos.

CoctaB HykneunHosbix kucnot (AHK, PHK). CtpoeHune HykneoTnaos. MNpnHUMN KOMNAEMEH-TApHOCTU B
noctpoeHuun asonHon cnvpanun OHK. Ponb HYKNeMHOBLIX KUCMNOT B XU3HeAEATENbHOCTU OPraHn3MOoB.
O6wme NOHATUA XMMUN BbICOKOMOSEKYNAPHBLIX COEANHEHWIA: MOHOMEP, MONIMMEP, CTPYKTYPHOE
3BEHO, CTENEHb NonumMepusaunm, cpeaHaa MonekynsapHas macca. OCHOBHble METOAbI CMHTE3a
BbICOKOMOJEKYNAPHbIX COeANHEHUI - NONTMMepU3aUns U nonnukoHaeHcauus. JinHenHas,
pasBeTBMNeHHas N NPOCTPaHCTBEHHAs CTPYKTypa nonumepoB. AMOp(HOE 1 KpucTannumyeckoe
CTpoeHne. 3aBMCUMOCTb CBOMCTB MNONMMEPOB OT CTPOEHUS.

TepmMonnacTU4Hble U TEPMOAKTUBHbIE NonuMepsl. [NonuatnneH, nonunponuneH, NoAMCTUpPon,
nonuMMmeTunMeTakpunart, eHon opM anbaernaHole CMOorbl, UX CTPOeHWe, CBOMCTBA, NMPUMEHEHNE.
KomMnoauTbl, 0COBGEHHOCTU NX CBOMCTB, NEPCNEKTUBbLI NCNOSb30BaHWS.

Mpobnema cuHTe3a Kay4vyka u pelieHne ee. MHoroobpasune BUAOB CUHTETUYECKUX KayvyKOB, UX
crneunduyeckne CBOMCTBa U NnpuMmeHeHne. CtepeoperynspHble Kay4yku.

CwuHTeTu4eckme BonokHa. lNMonmadmpHoe (naescaH) 1 nonuamugHoe (KanpoH) BONOKHA, X CTPOEHue,
CBOMCTBA, NpakTU4ecKoe NUCNorb30BaHue.

Mpobnembl fanbHeNLWero CoOBEPLUEHCTBOBAHMS NOSIMMEPHBIX MaTepuasos.

[deMoHcTpauun

OnpepgeneHune aneMeHTapHOro coctaBa MeTaHa (Unu nponaH-6yTaHOBOW cMecu) NO NPOAYKTam
ropeHus.

Mogenu monekyn yrneBo4opoAoB U ranoreHonpon3BoaHbIX.

OTHOwWweHWe npeaenbHbIX YrieBOoAOPOAOB K pacTBOPaM KUCIOT, LWenoYen, NnepmaHraHaTta Kanums.
"opeHune aTuneHa, B3aMMOL4ENCTBNE 3TUNEHA C BPOMHOM BOOOW U paCTBOPOM NepmMaHraHaTa Kanusi.
Mokas 06pa3LoB U3gennin U3 NONNITUIIEHA N NONMNPONUIEHA.

PasnoxeHne kaydyka nNpu HarpeBaHuUU 1 UCMblTaHWEe Ha HenNpeaeribHOCTb NPOAYKTOB Pa3foXKeHNS.
Mony4yeHune aueTuneHa (kapbuagHbiM cnocobom), ropeHue ero, B3aMmogencTeme ¢ 6poMHON BO4OM U
pacTBOPOM NepMaHraHaTta Kanus.



BeHson kak pactBopuTtens, ropeHve 6eHsona. 9. OTHoweHne 6eH3ona kK GpoOMHON Boge U pacTBoOpy
nepmaHraHarta Kanus.

HuTtpupoBaHue G6eHsona.

Okucnenue Tonyona.

KonuyecTtBeHHOE BblOeNEHNE BOgOpOAa M3 STMNOBOIO cnmpTa.

CpaBHeHne CBOMCTB B roOMOIOrM4eckomM psiay (pactBOpMMOCTb B BOAe, ropeHne, B3auMo4encTesne ¢
HaTpvem).

B3aumopgencTteme aTnnoBoro cnupta ¢ 6poMoBogOpPOAOM.

[MonyyeHne yKCycHO-3TUMNOBOro achupa.

B3anmogencteume rnmuepuHa ¢ HaTpuem.

BblTecHeHue ¢eHona U3 oeHongaTa HaTpUs YronbHOW KUCMOTON.

B3anmogencrteme cTeapmHOBOW U ONIEMHOBOW KUCIIOT CO LLENOYbIO.

Mpponus meina.

OTHOLEHME 0NENHOBON KNCNOTbI K BPOMHONM BOAE 1 pacTBOPY NepMaHraHaTa Kanusi.

O6pasupbl MOHOCaxapnaoB, AMcaxapuaoB 1 NonMcaxapuaos.

B3aumopgencTtseme rnoko3bl C aMMmavHbIM pacTBOPOM oKcuaa cepebpa, OTHoLEHWE K YKCUH-
CEpPHUCTOWN KUCIIOTE.

Mpponus caxaposbl.

Maponuna uennonos.l.

OnbITbl C METUNAMWHOM (MW OPYTUM NETYYUM aMUHOM): rOpeHune, LWenoYHble CBOMCTBA pacTBopa,
obpasoBaHue conen.

[okaszaTenbCcTBO HaNMuna OyHKUMOHAamNbHbLIX FPYnn B pacTBOpax aMUHOKUCHOT.
B3anmogencteue aHMUNMHa C COMsIHOM KUCMNOTOM 1 GpOMHOI BOOOMN.

Okpacka TKaHu aHUITMHOBLIM KpacUTenem.

O6pasubl NnacTMacc, CUHTETUYECKUX KaydyKOB N CUHTETMYECKMX BOSOKOH. poBepka nnacTmacc,
CUHTETUYECKMX KaydyKOB U CUHTETUYECKMUX BOMNOKOH Ha 3NEKTPUYECKYI0 NPOBOANUMOCTb.
CpaBHeHMe CBONCTB TEPMOMNMACTUYHBLIX N TEPMOAKTUBHbBIX MONIMMEPOB.

JlabGopaTopHble onbIThbI

MopgenunpoBaHue Monekyn yrnesogopoaos.

Mony4yeHne aTunNeHa n onbITbl C HUM.

OTHOLWeEHME Kay4vyKa 1 pe3nHbl K OpraHN4Yeckn pactBopuUTENAM.

PacTtBopeHue rnuuepuHa B BoAe, €ro rmrpoCKONMYHOCTb.

BaaumopgeincTteue rnuuepuHa ¢ rugpokengom meam (11).

OkucneHne mypaBbMHOMO (UM YKCYCHOrO) anbAaernga okcuaom cepebpa v rmapokcMaoM Meam
cny.

BaaumopgencTteue anbgermaa ¢ pyKCMHCEPHUCTON KNCMOTOM.

OkucrneHue cnvpTa B anbaerua.

PacTBopMMOCTb aueToHa B BoAe, aLUeTOH Kak pacTBOPUTENb, OTHOLLEHME aueToHa K OKUCTIUTENSAM.
MMonyyeHne yKCyCHOW KUCMNOThbl U3 COMNU, ONbITbl C HEN.

PelueHne akcnepuMeHTarnbHbIX 3a4a4 Ha pacrno3HaBaHWe OpraHNYeCcKknx BELLECTB.

OTHOLLEHME XMPOB K BOAE N OPraHNYeCKUM PacTBOPUTENSIM.

[lokasaTenbLCTBO HEMPeaenbHOro XxapakTepa X1UpoB.

OMbIneHME XNPOB.

CpaBHeHMe CBONCTB Mbifla U CUHTETUYECKMX MOKOLLMX BELLECTB.

B3aumogencTeue pactsopa rmokosbl ¢ rugpokengom meau (IN).

B3anmogencteme caxapo3sbl C rmapoKcuaamm meTansos.

B3anmogencteme Kpaxmarna ¢ Mogaom, rmaposnna Kpaxmana.

O3sHakomneHne ¢ obpasuamm NPUPOAHBLIX U UCKYCCTBEHHbLIX BOJTOKOH.

PelleHne akcrnepmMmMeHTanbHbIX 3a4a4 Ha NonyyYeHve 1 pacno3HaBaHue opraHMYeckux BeLecTB.
WccnepoBaHue CBOMCTB TEPMONMIACTUYHBLIX MONMMEPOB (NoNMaTUeHa, nonMcTnpona u ap.):
TEPMONNACTUYHOCTb, FOPHYECTb, OTHOLLEHNE K pacTBOpaM KUCHOT, LWEeNoYen, OKUCINTENen.
O6HapyxeHue xnopa B NONMBUHUAXITOPUAE.



OTHOWEHME CUMHTETMYECKMX BOJIOKOH K pacTBOpaM KUCIOT U LLENOYEN.

Mony4yeHne HUTEN U3 KaNPOHOBOW CMOSbI UIN CMOSTbI FTAaBCaHa.

MpakTnyeckne 3aHATUSA

MonyyeHune n nccnegoBaHne CBOWUCTB OPraHUYECKUX BeLeCcTB (3TurneHa, yKCycHom-kucnoTtel u Ap.).
Pacno3HaBaHne opraHnM4eckux BELLECTB N0 XapaKTePHbIX peakumnsam.

YcTaHoBNEHVE NPUHAANEXHOCTU BELLECTBA K OnpeaeneHHoOMy Knaccy.

CwuHTe3 opraHmyeckoro Bellecta (bpomaTtaHa, CroXHOro agupa).

'MApOnM3 XX1MpoB, yrneBoaoB.

OKcnepuMeHTanbHoe YCTaHOBMIEHNE rEHETUYECKNX CBA3EN MEXAY BELLEeCTBaMM pasfMyHbIX KIacCcoB.
Pacno3HaBaHme nnacTtMacc n XMMUYECKMX BOMOKOH, UCCregoBaHMe UX CBONCTB.

PacyeTHble 3agaun

HaxoxaeHvne monekynsipHon bopMynbl ra3oo6pasHoro yrneBogopoAa no ero NAoTHOCTU U MacCoBOM
A0J1e 3NIEMEHTOB MUIM MO NPOAYKTAM CropaHus.

XUMUA U XKN3Hb (10 yac)

Xnmunyeckme npoLecchl B XMBbIX OpraHnamax. buonornyeckn aktmeHble Belectsa. XvMus 1
3goposbe. [Mpobnemsbl, CBA3aHHbIE C MPUMEHEHNEM NEKAPCTBEHHbIX NpenapaTos.

Xnmunsa B noBCeaAHEBHOM XM3HU. Motowme n unctawme cpeactea. Npasuna 6e3onacHon paboTbl CO
cpeacTBamMum ObITOBON XMMUM.

O6wme NpMHLMNbI XMMUYECKON TEXHONOMMW. [PUPOAHbBIE NCTOYHMKN XUMUYECKMX BELLLECTB.
Monumepsl. Nnactmacckl, BONOKHa, Kayvyku. HoBble BellecTBa U maTepuarnbl B TEXHUKE.
Xnmnyeckoe 3arpssHeHve oKkpyxaroLen cpenbl U ero nocrneacTeus.

Mpobnembl 6e30NacHOro NCMNosib30BaHNS BELLECTB U XMMUYECKNX PEaKLUIN B COBPEMEHHOW XXN3HN.
ToKcu4Hble, roptoyvre 1 B3pbiBOONACHbIE BELLECTBA.

VCTOYHUKM Xnmmnyeckon nHdopmaumn: y4ebHble, HayYHble U Hay4YHO-NOMyNsApHbIE N3aaHus,
KOMNbloTepHble 6asbl AaHHbIX, pecypcbl MIHTepHeTa.

JdeMoHcTpauuu

O6pasubl NekapCTBEHHbLIX NpenapaTos..

O6pasupbl BATAMNHOB.

PasnoxeHne nepokcnaa BO4OPOAA C NOMOLLBIO HEOPraHMYeCcKoro KatanmaaTtopa (okcnaa mapraHua
(IV) u depmeHTa (KaTanasa).

HencTterve ammnasbl CNIOHbI HA Kpaxmann.

O6pa3subl kKepaMuKun, MeTanmo- u CTEKNOKEPaMUKN N N3OENNS U3 HUX.

O6pa3sLbl TOKCUYHBIX, FOPHOYMX 1 B3PbIBOOMNACHBLIX BELLECTB.

MpakTuyeckune 3aHATUA

3HaKkoMCTBO C obpasLiamm nekapcTBEHHbIX NpenapaTos.

3HakomCTBO ¢ 0Opasuamu BUTAMUHOB.

3HaKkoMCTBO C o6pasLamMm XMMUYECKNX CPEACTB CaHUTapPUN N TUTNEHBI.

3HakoMCTBO C obpasuamm kepamukmi, MeTansiokepammki 1 U3genmsamMm n3 HmX.

M3yyeHne MHCTPYKUMIA MO NPUMEHEHNIO NEKAaPCTBEHHbIX, B3PbIBOOMACHbIX, TOKCUYHBIX U FOPHOYNX
npenapaToB, NPUMEHSIEMbIX B ObITY.

PE3EPB CBOBOHOIO BPEMEHM - 21 yacos.



TPEBOBAHUA K YPOBHIO NMOAIrOTOBKU BbIMMYCKHUKOB

B pesynbtate UsyvyeHuUs XMMUKU Ha NPOMUNBEHOM YPOBHE YYEHUK JOIDKEH

3HaTb/MOHUMaTb

pornb XuJllwn B eCTeCTBO3HaHUK, ee CBA3b C APYrMMU eCTECTBEHHLIMU H'ayKaMu, 3Ha4YeHEe B XXU3HU
COBpeMeHHOoro obuecTea;

BaXXHeNLIne XmumMmnyeckme NoHATUA: BELLECTBO, XMMUYECKNI SreMeHT, aToM, Mofekyrna, Mmacca
aTOMOB M MOSEKYN, NOH, pagukan, annoTponus, HyKnuabl U U30TOMbl, aTOMHbIE S-, p-, d-opbutanu,
XMMUYeCcKas CBSA3b, ANEKTPOOTPULATENBHOCTb, BANE€HTHOCTb, CTEMNEHb OKUCNEHUS, rmbpruansaums
opbuTtanen, NpoCTpaHCTBEHHOE CTPOEHNE MOMEKYM, MOSb, MONSIPHAA Macca, MOSsipHbIA 06beM,
BeLLleCTBa MOJIEKYNAPHOro N HEMOSEKYNSPHOro CTPOEHUS, KOMIMMEKCHbIE COeQUHEHUS, AUCMEepPCHbIe
CUCTEMbI, UCTUHHbIE PACTBOPbLI, ANEKTPONUTUYECKas AMccoumauns, KUCNOTHO-OCHOBHbIE peakLuumn B
BOJHbIX pacTBOpax, MaposiMs, OKUCneHne u BOCCTaHOBNEHUE, SNEKTPONN3, CKOPOCTb XMMNYECKOM
peakuuun, MexaHn3m peakuuu, katanus, TennoBon adhdeKT peakumu, aHTanbNug, TennoTta
obpas3oBaHus, SHTPOMNMSA, XMMUYECKOE paBHOBECKE, KOHCTaHTa paBHOBECUS, YIIEPOAHbIN CKeneT,
YHKLUMOHanNbHas rpyrnna, roMosnorng, CTpyKTypHasa U NpoCTpaHCTBEHHAA U30MePUsl, UHOYKTUBHBIN K
Me30MepPHbIN 3P EKTbI, INEKTPOUN, HyKNeodusi, OCHOBHbIE TUMbI PpeakLnii B HEOPraHUYEeCKon
OpraHMyeckon xmMmuu;

OCHOBHbI€ 3aKOHbI XMMWUW: 3aKOH COXPaHEeHUs MaccChbl BELLECTB, NepUOaNYECKUI 3aKOH, 3aKOH
NOCTOSIHCTBA COCTaBa, 3akoH ABoragpo, 3akoH ['ecca, 3aKOH AeACTBYOLNX MaccC B KUHETUKE U
TepMoauHaMuKe;

OCHOBHbI€ TEOPUM XUMUUN: CTPOEHUS aTOMa, XMMUYECKON CBA3U, SNEKTPONMTUYECKO anccoumnauum,
KMCMOT U OCHOBaHWIA, CTPOEHNSA OpraHNYeCcKUx coeguHeHU (BKNoYas CTEPEOXUMMIIO), XMMUYECKYIO
KMHETUKY N XUMNYECKYI0 TEPMOAMHAMUKY;

Knaccuukaumio n HoOMeHKaTypy HeEOPraHNYeCKUX U OpraHNYeCKUX COeaANHEHUI;

NPUPOAHbIE NCTOYHUKM YINEBOLOPOOOB M CNOCoObl X nepepaboTku;

BelLlecTBa M MaTepuarnbl, LUIMPOKO UCMONb3yeMble B MPAKTUKE: OCHOBHbIE MeTanmnbl 1 Cnnaskl,
rpacouT, KBapL, CTEKNO, LEMEHT, MMHEparnbHble yaoOpeHns, MMHeparbHble N OpraHUYecKue KUCNoThl,
Lenoyun, ammmac, yrrnesogoponbl, eHos, aHUMNMH, MeTaHon, 9TaHOoM, 3TUNEHIMNKOMb, MULEPUH,
dopmanbaerna, auetanbaerna, aueToH, rioKo3a, caxaposa, kpaxmar, KnetyaTka, aMMHOKUCIIOThI,
Gernkn, NCKyCCTBEHHbIE BOMOKHA, KayyyKu, NNacTMacchl, XXUpbl, Mblfia 1 MOKOLLME CPEACTBA;

yMeTb

Ha3blBaTb U3YYeHHble BELECTBa MO «TPUBNANbHOM» N MeXOyHapo4HOW HOMEHKNaTypam;
onpeaensaTb: BaNeHTHOCTb U CTeNeHb OKUCIIEHUS XUMUYECKUX INEMEHTOB, 3apa UoHa, TUM Xu-
MUYECKOM CBA3U, NPOCTPaHCTBEHHOE CTPOEHME MOMNEKYI, TUM KPUCTanIn4eckon peLleTky, Xxapakrep
cpenbl B BOAHbIX pacTBopax, OKUCIMTENb U BOCCTAHOBUTENb, HanpaBneHne cMeLLeHUs paBHOBECUS
nopa BAUSIHUEM pPasnnyHbIX (PakTopoB, N30MEPLI M FOMOIOrY, NPUHAAMNEXHOCTb BELLECTB K
pasfuyHbIM Knaccam opraHMyYeckux CoeauHeHUn, xapaktep B3auMHOro BIIMAHNSA aTOMOB B
MOneKyrnax, TUMbl peakunin B HEOpraHM4eCcKkom 1 opraHN4Yeckon XMMmu;

XapakTepunsoBaTb: S-, p- 1 d-aNeMeHTbl N0 UX NOSIOXKEHUIO B NEPUOUYECKON CcUCTEME
O.U.MeHgeneeBa; o6Lmne xmmmyeckme CBOMCTBa METasNoB, HEMETanNsI0B, OCHOBHbIX KITACCOB He-
OpraHMyecKkux coegMHEHUN; CTPOEHE N CBOWCTBA OpraHN4eCcKknx coenHeHuin (yrnesogoponos,



cnmpToB, PEHONOB, anbAernaoB U KETOHOB, KAPOOHOBbLIX  KUCIOT, aMUHOB,

aMMWHOKUCIIOT M YrNeBoAoB);

00BACHATL: 3aBMCUMOCTb CBOMCTB XMMNYECKOro arieMeHTa 1 obpasoBaHHbIX UM BELLECTB OT
nonoxeHus B nepuogunyeckon cucteme .. MeHaeneeBa; 3aBUCMMOCTbL' CBOMCTB HEOPraHUYECKMX
BELLLECTB OT MX COCTaBa U CTPOEHUSI; NPMPOAY 1 cnocobbl 06pa3oBaHUst XMMUYECKOW CBA3W;
3aBNCUMMOCTb CKOPOCTM XMMUYECKOW peakuun OT pasnnyHbIX aKTopoB, peakUMOHHOW CnocoBHOCTH
OpraHM4ecknx COEANHEHNI OT CTPOEHMS UX MOSIEKYIT;

BbINOMHATL XMMUYECKNIA SKCMEPUMEHT MO pacrno3HaBaHUIO BaXXHEWLLIMX HEOPraHUYeCKNX U
OpraHM4ecKknx BELLECTB; MOTYYEHMIO KOHKPETHbIX BELLLECTB, OTHOCALLMXCS K N3YYEHHbIM Knaccam
COeIHEHUN;

NPOBOANTbL pacyeTbl N0 XMMUYECKMM (DOPMYNaM M ypaBHEHUSIM peakumii; OCYLLECTBIATb
CaMOCTOATENbHbIA MNOUCK XMMUYECKON MHOPMaLMKN C UCMONb30BaHNEM Pa3NUYHbIX MICTOYHUKOB
(cnpaBOYHbIX, HAYYHBLIX N HAY4YHO-MONYNSAPHBLIX U30AHWUIA, KOMMbLIOTEPHbLIX 6a3 AaHHbLIX, PECYpCOB
NHTepHeTa); ncnonb3oBaTb KOMMbIOTEPHBLIE TEXHOMNOMMN AN 06paboTkm 1 Nnepegaydn MHPoOpMaLmmn 1
ee npeacTaBneHus B pasnuyHbIX oopmax;

ncnonb3oBaTb NPUOBPETEHHbIE 3HAHUS Y YMEHUSI B MPAKTUYECKOM AEeATENbHOCTU U MOBCEAHEBHOM
XU3HM Ans:

NMOHMMaHUs rnobanbHbIX NPOBNeM, CTOSALLMX Nepen YernoBe4YeCTBOM: SKONOMMYECKNX, SHEPTeTH-
YECKUX U CbIPbEBBIX;

0OBSACHEHNST XMMUYECKUX SIBNIEHWI, MponCcXoasaLwmx B npupoae, bbiTy 1 Ha Npon3BoACTBE;
SKOJTOIMYECKM TPaMOTHOrO NOBEAEHUS B OKPY>KatoLen cpefe;

OLEHKM BMUSIHAS XMMUYECKOTO 3arpsi3HEHMS1 OKpY>KaloLLen cpeabl Ha OpraH1M3M YenoBeka u gpyrve
XWBblE OpraHn3mbl;

6e3onacHon paboTbl ¢ BelecTBaMuy B labopatopuu, ObITy 1 Ha NPON3BOACTBE; onpeaeneHns
BO3MOXHOCTM NPOTEKAHWUST XMMUYECKNX NPEBPALLEHNI B Pa3fiMYHbIX YCIOBUSAX U OLEHKN NX
nocnencTBui,;

pacno3HaBaHus U MOEHTUMMKALUN BaXKHENLLIMX BELLLECTB U MaTepmnanos; OLEHKM Ka4yecTBa NUTLEBOWN
BOAbI M OTAENbHbIX MULLEBLIX NPOAYKTOB;

KPUTUYECKOM OLLEHKN JOCTOBEPHOCTM XMMUYECKOW MHCpOpMaLUm, NOCTyNaroLEN U3 pasnnyHbIX
NCTOYHMKOB.



