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HanmenoBanue
npeaMeTra

XuMusa

YpoBeHns, Kiacc

Cpennee obiiee oopazoBanus, 10-11 kiace

KomnmuecTtso 10 xmacc 10 xmacc 11kmacc 11 kmacc
4acoB IO . 6aza } 6aza
yaeGHOMY yTIyOnEéHHO yTIyOnE€HHO
TUIaHy
- B HEJIEJIIO 4 2 4 2
- BTOJ 136 68 136 68
[Iporpamma Pabouast mporpamma K ABTOpCKast mporpaMma Pabouast mporpamma K JTHHUH ABTOpCKas mporpamMma
muanu YMK B. B. Jlynuna, | O.C.I'abpuensna nns 10-11 | VMK B. B. Jlynuna, Xumus 0.C.I'abpuensna mis 10-11 xiraccos
Xumust yriryOjaeHHbINR KJIACCOB yriay6neHHsIii yposers10 -11 00111€00pa30BaTEIbHBIX YUPEKACHUHI
yposenb10 -11 knaccsl, 00111e00pa30BaTENIbHBIX kmacest, M:Jlpoda 2017 (6a3oBslit yposenn)/ O.C. 'abpuensH —
M:poda 2017 yapexieHui (0a30BbIit 4-e 3., ctepeorurt. — M.: llpoda,
yposens)/ O.C. I'abpuensn 2017
— 4-e u3M., CTEpPEOTHII. —
M.: [Ipoda, 2017
YueOHUKH Epemun B. B., Kyssmenko | I'abpuensa O.C. Xumusi. Epemun B. B., Ky3smenko H. E., | I'abpuensn O.C. Xumus. 11 k.

H. E., dpo3noB A. A.,
JIlynun B. B. Xumus.
VYraybnennslid ypoBeHs. 11
kiacc; M:/poda 2019

10 x71. ba3oBbIil ypOBEHb. —
M.: dpoda, 2018

Tepenun B. 1., Ipoznos A. A,
Jlynun B. B. Xumws.
YriryOnennsrit ypoBens. 11 kiacc;
M:Ipoda 2019

bazoBriit ypoBens. — M.: Ipoda, 2016.




Pa6ouas mporpamma mmo xumum 10—11 kmaccoB coctaBineHa Ha ocHOBe DyHIaMEHTAIBHOTO sI/Ipa coiep KaHus o0Iero oopazoBaHus, TPeOOBaHMIA K pe3yIbTaTaM
OCBOCHHSI OCHOBHOU 00pa30BaTelIbHON MPOrpaMMEBI CPEeTHET0 00IIero o0pa3oBaHuisl, PeICTaBIeHHBIX B DeepanbHOM rocyIapCTBEHHOM 00pa30oBaTeIbHOM
cTaHAapTe cpemHero (IOJHOT0) 00IIero oopa3oBaHus u [IpuMepHOM MporpaMMBI IT0 XHMHH CPETHETO O0IIero 00pa3oBaHus, COCTaBIICHA C MCIIOIb30BaHUEM
MatepranoB deeparbHOro rocy1apCTBEHHOT0 00pa30BaTEIBHOTO CTAHAPTa OCHOBHOTO 00IIIero oopa3oBanusl. JlaHHas mporpaMMa OTpakaeT 00s3aTelIbHOE JIJIsI
YCBOEHHS B CPEJIHEH MIKOJIE COJIepKaHNe 00yUSHHS IO XUMHH.

[Iporpamma o xumun 10 Kitacca sIBISA€TCS CHHXPOHU3NPOBAHHON IS PA3IMIHBIX TTpodiei o0ydeHus, moatomy Tema «lloBropenue u yriryoneHue 3SHAaHHID»
TepecTaBieHa U MPOXOIUT MOCIE N3YUYEeHUSI OPTaHNIeCKOH XUMUH.

MnaHupyemble pesynbratbl 06yyeHuns

depepasibHbIN rocyAapCcTBEHHbIN 06pa3oBaTe/ibHbIN CTaHAAPT cpeaHero obuiero obpasoBaHUA yCTaHABAMBAET cieaytowme TpeboBaHMsA K pe3yibTaTamM OCBOEHUSA
obyyalowmMmncs 0CHOBHOM 0b6pa3oBaTe/IbHOM NPOrpaMmbl:

* K MeTanpeaMeTHbIM pe3y/bTaTamM OCBOEHWMA OCHOBHOM 06pa3oBaTe/ibHOM Nporpammsl: 1) ymeHue camocToaTeIbHO onpeaensaTh Leam AeaTelbHOCTU U
COCTaB/IATb MNJ/1aHbl AEATE/IbHOCTU; CAMOCTOATE/IbHO OCYLLECTBATb, KOHTPOIMPOBATL U KOPPEKTUPOBATb AEATENbHOCTb; UCMOJIb30BaTh BCE BO3MOXHbIE pPecypchbl
ONA NOCTUMKEHMA NOCTaB/EHHbIX Lefel 1 peannsauum naaHoBs AeATeNbHOCTU; BbiIBUpPaTh YCnellHble CTpaTernmn B pasnnyHbIX CUTYaUmax; 2) ymeHne NpoayKTUBHO
0o6LwaTbCca M B3aMMOAencTBoBaTh

B NpoLLecce COBMECTHOM AeATeNbHOCTU, Y4UTbIBaTb NO3ULIMN APYrMX YH4aCTHUKOB AeATeNbHOCTH, 3¢ dEKTUBHO paspellaTb KOHPMKTbI; 3) BAageHMe HaBblkamu
No3HaBaTe/IbHOM, y4ebHO-UCCIef0BaATENBCKOM U NPOEKTHOM AeATEeNbHOCTU, HaBblKaMK paspeLleHna npobaem; cnocoOHOCTb M FTOTOBHOCTb K CAMOCTOATEIbHOMY
NMOWUCKY METOA0B peLleHUsA NPaKTUYECKUX 3a[a4, MPUMEHEHUIO Pa3/INUYHbIX METOA0B NO3HAHUSA; 4) FOTOBHOCTb M CNOCOBHOCTb K CAMOCTOATE/IbHOM
MHDOPMaLMOHHO-NO3HaBaTeIbHOMN AeATEeNbHOCTU, BAaJEeHME HaBblKaMu

noayyeHusa Heob6xoaMMon MHGOPMaLUUMKN U3 CI0BapeEN Pa3HbIX TUMOB, YMEHME OPUEHTUPOBATLCA B PA3IMYHbIX MCTOYHUKAX MHGOPMaLMM, KPUTUYECKM OLEHMBATL U
MHTEpPNpeTUPOBaTb MHGOPMALMIO, NOJTlyYaeMyto U3 Pa3/INYHbIX UCTOYHMKOB; 5) ymeHMe NCNoNb30BaTh CpeaCcTBa MHPOPMALMOHHbBIX M KOMMYHUKALMOHHbIX
TexHonorni (nanee — UKT) B peLleHnn KOFHUTUBHbIX, KOMMYHMUKATUBHbIX M OPraHM3aLMOHHbIX 33434 ¢ cobtoaeHnem TpeboBaHNN SPrOHOMUKU, TEXHUKM
6€30MacHOCTH, TMIMEHDI, pecypcocbeperkeHuns, NPaBoBbIX MU STUYECKUX HOPM, HOPM MHPOPMALMOHHOM 6e30NacHOCTHY; 6) yMeHUe onpeaenaTb Ha3HavYeHe u
bYHKUMM PasNUYHBIX COLUMANbHBIX MHCTUTYTOB; 7) YMEHUE CaMOCTOATE/IbHO OLLEHMBATb M NPUHUMATL PELIEHUS, onpeaensaiowme cTpaTernio NoBeAeHus, C y4eTOM
rpax4aHCKMX U HPABCTBEHHbIX LieHHOCTel; 8) BNageHne S3bIKOBbIMM CPeaCTBaMM — YMEHME ACHO, IOFMYHO M TOYHO M3/1araTb CBOKO TOYKY 3PEHMA, UCMO/Ib30BaTb
afleKBaTHble A3bIKOBble CPeACTBa; 9) BnasLeHne HaBblIKaMM NMO3HaBaTe/IbHOM pedIeKCMUM KaK OCO3HAHMA COBEPLUAEMbIX AEMCTBUI M MbIC/IUTE/IbHBIX MPOLLECCOB, UX
pe3ynbTaToB M OCHOBaHMI, FPAHNL, CBOETo 3HAHMA U HE3HAHWSA, HOBbIX MO3HABATE/IbHbIX 3334 U CPEACTB UX AOCTUKEHUSA;



® K IMYHOCTHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOM 06pa3oBaTeibHOM Nporpammsl: 1) BocnUTaHMe POCCUMIACKOM rPaXKAaHCKOW MAEHTUYHOCTM, NAaTPUOTU3MA,
YBAXKEHMA K CBOEMY HApOAY, YYBCTBO OTBETCTBEHHOCTM Nepes, POAWHOWM, ropAoCcTH 33 CBOM Kpal, cBoto PoauMHy, NpoLwioe U HacToAWwee MHOrOHALMOHANbHOTO
Hapoza Poccuu, yBaxkeHue K rocyfapCTBeHHbIM cCMMBOJIam (rep6, dnar, rumH); 2) dopMmmnpoBaHMe rparkaaHCKON MO3ULMM KaK aKTUBHOIO M OTBETCTBEHHOIO Y/1eHa
poccuiicKkoro obLecTBa, 0CO3HAOLWEr0 CBOM KOHCTUTYLMOHHbIE NpaBa M 06A3aHHOCTK, YBAXKAIOLWEr0 3aKOH M NPaBoNopAA0K, 061a4atoLULero 4ysCTBOM
COB6CTBEHHOTO AOCTOMHCTBA, OCO3HAHHO NPUHUMAIOLLENO TPAANLMOHHbIE HaLMOHaNbHble N 0bLeYeoBeYeCcKME 'YMaHUCTUYECKME N AEMOKPATUYECKME LLEHHOCTH;
3) roToBHOCTb K ciy»eHuto OTevecTsy, ero 3awuTe; 4) cpopmMMPOBaHHOCTb MUPOBO33PEHMSA, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO PAa3BUTMA HAYKKU U
06LLEeCTBEHHOM NPAKTUKWN, OCHOBAHHOIO Ha AMANore KyabTyp, @ TAKKe Pas/iMyHbiXx GOpM 06LLECTBEHHOIO CO3HaHMA, OCO3HAHWE CBOEr0 MECTA B NOJINKY/IbTYPHOM
Mmupe; 5) cbopMnpoBaHHOCTb OCHOB CAMOPA3BUTUSA U CAMOBOCNUTAHUA B COOTBETCTBMM C 06LLLEYE10BEYECKMMM LEHHOCTAMU U naeanaMm rparkAaHCKoro
061LecTBa; FOTOBHOCTb U CNOCOBHOCTD

K CAaMOCTOATE/IbHOM, TBOPYECKOM U OTBETCTBEHHOW AeATe/IbHOCTH; 6) TONIepaHTHOE CO3HaHMeE U NoBeAeHMe B NOIUKY/IbTYPHOM MUPE, FOTOBHOCTb U CNOCOBHOCTb
BECTW AManor ¢ ApYyruMu N0AbMU, OCTUTaTb B HEM B3aMMOMOHUMAHWA, HaX0AWTb 06LLMe Lenn n coTpyaHnYaTb ANA UX AOCTUXKEHUSA; 7) HABbIKW COTPYAHNYECTBA
CO CBEPCTHUKAMM, AeTbMM MNaJLLIEro BO3pacTa, B3pocabiMu B 06pasoBaTeibHON, 06LWEeCTBEHHO None3Hon, yiebHO-1UcCcNe0BaTeNbCKOW, MPOEKTHOW U ApYruX
BMAAX AeATeNbHOCTU; 8) HPaBCTBEHHOE CO3HAHWE U NOBeAEHNE HA OCHOBE YCBOEHUA 06LLeYenoBeveckmx LeHHOCTen;9) roTOBHOCTb U CMOCOBHOCTb K
06pa3oBaHUIo, B TOM YNCNE CaMOODBPa30BaHMIO, Ha NPOTAXKEHUUN BCEMN KU3HU; CO3HATE/IbHOE OTHOLLEHME K HeNpepbIBHOMY 06pa30BaHMIO KaK YCOBUIO yCMeLHoW
npodeccmoHanbHoW 1 obecTBeHHOM AeaTenbHOCTH; 10) scTeTUUECKOE OTHOLLEHUE K MUPY, BK/IOYAA 3CTETUKY bbITa, HAYYHOTO M TEXHMYECKOTO TBOPYECTBa,
cnopTa, obLWeCcTBeH HbIX OTHOLWeEHW; 11) npuHATUE N peanm3auma LeHHoCTel 340poBoro U 6esonacHoro obpasa *Km3HKU, NOTPebHOCTH B PU3MUecKom
CaMOoCOBEPLUEHCTBOBAHUM, 3aHATUAX CMOPTUBHO-034,0POBUTENBLHON AEeATENIbHOCTbIO, HENPUATUE BPEAHbIX MPUBBIYEK: KYpeHUsA, ynoTpebneHua ankorons,
HapKOTUKOB; 12) beperkHoe, OTBETCTBEHHOE M KOMMETEHTHOE OTHOLIEHWUE K GU3NYECKOMY U NCUXOI0TMYECKOMY 3[,0P0BbIO, KaK COBCTBEHHOMY, TaK U APYrUx
nofen, ymeHWe oKasblBaTb NepBYo NomoLlps; 13) ocosHaHHbIV Bbibop Byayuiel npodeccnn 1 BO3MOXKHOCTEN peannsaumm cCOBCTBEHHbIX }U3HEHHbIX N1aHOB;
OTHOLLEHMWE K MPOodeCcCOHANBHON AeATeIbHOCTM KaK BO3MOXKHOCTU Y4aCTUA B PeLUEHUM INYHBIX, OBLWEeCTBEHHBIX, FOCYAapCTBEHHbIX, 0BLWeHaUMOoHaNbHbIX
npobnem; 14) cpopMmnpoBaHHOCTb IKOOTUHECKOTO MbILLIEHWUA, MOHUMAHUS BAUAHWUA COLMANBHO-IKOHOMMUYECKMX MPOLLECCOB Ha COCTOAAHUE MPUPOLHOW U
coumanbHol cpeapl; NpuobpeTeHme ONbITa IKONIOrOHaNPaBAeHHON AeATeNbHOCTY; 15) oTBETCTBEHHOE OTHOLWEHWE K CO34aHUI0 CEMbW HA OCHOBE OCO3HAHHOTO
NPUHATUA LLEHHOCTEN CEMENHOW KU3HW;

* K NpeaMeTHbIM pe3y/ibTaTaM OCBOEHMA OCHOBHOM 06pa3oBaTe/ibHOM NPOrpaMmmbl, OTHOCALLMMCA K y4ebHOMY npegmeTy « XMMUA»:

— Ha 6a3oBom ypoBHe: 1) cGopMMPOBAHHOCTbL NPEACTaBAEHNI O MECTE XMMWUW B COBPEMEHHOM Hay4HOW KapTUHE MUPa; NOHUMaHUWE POAU XUMUK

B $OpMMPOBaHMNM KPYro3opa M GpYyHKLMOHANbHON rPaMOTHOCTM YeN0BeKa ANA PelleHMsa NPaKTUYeCcKMX 3a4ad; 2) BaajgeHne 0CHOBOMOMAratoWmMmMm XMMNYECKUMM
NOHATUAMM, TEOPUAMM, 3aKOHAMM Y 3aKOHOMEPHOCTAMM; YBEPEHHOE MOJ/Ib30BAHME XUMUYECKOW TEPMUHOIOTUEN N CUMBOIMKOW; 3) BNaAeHNe OCHOBHbIMU
MeTo4amMM1 HayYHOro NO3HaHMA, UCMOAb3YEMbIMU B XUMUW: HAaBAOAEHUE, ONUCAaHNE, U3MEPEHUE, SKCNEPUMEHT; ymeHue 06pabaTbiBaTb, 06bACHATL pPe3ybTaTbl
NpOBeAEeHHbIX OMbITOB U Ae/1aTb BbIBOAbI; TOTOBHOCTb M CMOCOBHOCTb MPUMEHSATL METOAbI MO3HAHWUA MPU PELeHUN NPaKTUYeCKUxX 3aga4; 4) cGopMmMPOBaAHHOCTb
YMEHMS 4,aBaTb KOJIMYECTBEHHbIE OLLEHKMN U MPOBOAUTL PacyeTbl N0 XMMUYECKUM GOPMYIaM M YPaBHEHMAM; 5) BrageHmne npasuaaMm TeEXHUKM 6e30MacHOCTY Npu
NCMNO/b30BaHNN XMMMUUYECKUX BELLLECTB;

6) cbopMMpPOBAHHOCTb COBCTBEHHOM NO3ULMM MO OTHOLWEHUIO K XMMUYECKO MHOPMALIMM, MOAYHaeMOMN M3 Pa3HbIX UCTOYHMKOB;



— Ha yrny6seHHom ypoBHe: 1) chopMMUPOBAHHOCTb CUCTEMbI 3HAHWUI 06 0BLLUX XMMNYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX, Teopusx; 2) cGopMUPOBAHHOCTb
YMEHWI nccnefoBaTb CBOMCTBA HEOPraHUYECKUX U OPraHNYECKUX BELLeCTB, 0O bACHATb 3aKOHOMEPHOCTU NPOTEKAHUA XMMUYECKUX PeaKLUmi, MPOrHO3nMpoBaThb
BO3MOHOCTb UX OCYLLLECTB/IEHUS; 3) BNageHNe yMEHUAMM BblABUraTb MMNOTE3bl HA OCHOBE 3HAHMI O COCTaBe, CTPOEHMN BELLECTBA M OCHOBHbIX XMMUYECKUX
3aKOHax, NPOBEPATb UX IKCNEPUMEHTANIbHO, OPMYNNPYSA LEeNb UCCNef0BaHUs; 4) BNageHWe MeToA4aMn CaMOCTOATEIbHOMO NJaHUPOBAHUA

N NPOBEeAEHMA XMMUYECKMX SKCMEPUMEHTOB C cobtoaeHuem npasuma 6esonacHoi paboTbl ¢ BewecTtBaMmun n nabopatopHbim 06opyaoBaHMeEM; CGOPMUPOBAHHOCTb
YMEHMUI ONUCaHUSA, aHaNN3a U OLEHKM A0CTOBEPHOCTM NONYYEHHOTO pesy/bTaTa; 5) cGopMMUPOBAHHOCTb YMEHWUI NPOrHO3NMPOBaTb, aHAIM3MPOBATb M OLLEHMBATD C
no3unuuii 3KoorMyeckon besonacHoOCTM NoCneacTBUs ObITOBOM M MPOU3BOACTBEHHOM AeATE/IbHOCTU Ye/I0BEKa, CBA3AHHOM ¢ NnepepaboTKol BellecTs.

MnaHupyembie pe3ynbraTbl 0CBOEHUA yuebHOro npeamerta «Xvmua» Ha yrnybneHHom ypoBHe cpepHero obwero o6pasosaHus
1.1. NnaHMpyemble NIMYHOCTHbIE Pe3y/bTaTbl OCBOEHMA y4ebHOro npeamera «XMmMma» Ha yraybaeHHOM ypoBHe

MAaHUpyemMbIMU TUYHOCTHBIMKM Pe3ybTaTaMm B pamMKax 0CBOEHUA y4ebHoro npeameta «Xumua» Ha yraybneHHom yposHe sBaatoTca: 1) B chepe oTHOLWEH UM
obyuatowmxca K cebe, K CBOEMY 340POBbIO, K MO3HAHUIO cebA: — NPUHATUE U pean3aumio LEHHOCTEN 340POBOro U 6e3onacHoro obpasa »KU3HK, bepekHoe,
OTBETCTBEHHOE WU KOMMNETEHTHOE OTHOLLEHUe K cCOBCTBEHHOMY GU3MUYECKOMY M NCUXONOTUYECKOMY 340POBbIO; — HEMpUATUE BPeAHbIX NMPUBbIYEK: KYPEHUS,
ynotpebneHusa ankorons, HAPKOTMKOB; 2) B chepe OTHOLWEHNIN 0BYUAIOLLMXCA K OKPYKAIOLWEMY MUPY, K }KMBOI NPUPOAE, XYAO0KECTBEHHOM KyNbType: —
MWPOBO33PEHNE, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTMA HAayKK, 3HAUMMOCTb HayKK, TOTOBHOCTb K HayYHO-TEXHUYECKOMY TBOPYECTBY, BageHne
[0CTOBEPHOW MHPOPMaLMEN O NEPeaOBbIX AOCTUMKEHUAX U OTKPLITUAX MUPOBOW U OTEYECTBEHHOM HayKK, 3aMHTEPECOBAHHOCTb B Hay4HbIX 3HAaHMAX 06 ycTpoiicTee
Mupa 1 obLLecTBa; — roTOBHOCTb M CNOCOBHOCTbL K 06pa30BaHMIo, B TOM YMCNE CaMO0BPa30BaHMIO, Ha NPOTAXKEHUN BCEMN KU3HM; CO3HATEIbHOE OTHOLIEHME K
HenpepbIBHOMY 06pa30BaHUIO KaK YCI0BMIO ycnewHo NnpodeccMoHanbHoM 1 0bLwecTBEHHON AEATENbHOCTN; — 3KON0IMYECKas KybTypa, bepekHoe OTHOLWEeHWe
K po4HoO 3emne, NnpupoaHbim 6oratctBam Poccum n mmnpa, NOHMMaHUe BANAHUA COLMANbHO-3KOHOMMUYECKMX MPOLLECCOB Ha COCTOAHUE NMPUPOAHON U COUManbHOWM
cpefabl, OTBETCTBEHHOCTM 33 COCTOSIHME NMPUPOAHbIX PECYPCOB, YMEHMIA U HaBbIKOB Pa3yMHOro NPUPOA0NO0Ab30BaHNA, HETEPNMUMOTO OTHOLLEHUA K AeNCTBUAM,

NPUHOCALLMM Bpea 3KO0rMKU; NpuobpeTeHme onbiTa SKO0ro- HanpasBAeHHON AeAaTebHOCTK; 3) B chepe OTHOLWEHUI 0byyatowmxca K Tpyay, B cdepe coupmanbHo-
3KOHOMMYECKMX OTHOLUEHWNN: — OCO3HaHHbIN BbIbOp ByayLen npodeccum Kak nyTb M cnocob peanmsaymm cO6CTBEHHbIX }KM3HEHHbIX N1aHOB; — FOTOBHOCTb
06Yy4aloLLMXCA K TPYA0BOM NPOdPEeCccCUOHaNbHON AeATeNbHOCTM KaK K BO3MOMHOCTM y4acTUA B pelleHNN INYHbIX, 06LLECTBEHHbIX, FOCYAAPCTBEHHbIX,
obueHaunoHanbHbIX Npobiem; — NOTPebHOCTb TPYANTLCA, YBAXKEHWE K TPYAY M N0AAM TPYAa, TPYAOBbIM AOCTUMKEHNAM, 406POCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOLIEHMWE K PasHbIM BUAAM TPYL0BOWN AeATE/IbHOCTH.

1.2. MnaHupyemble meTanpeaMeTHbIe pesy/bTaTbhl 0CBOEHUA yuebHOro npeamerta «XMmua» Ha yrnybieHHom ypoBHe MnaHnpyemble metanpeameTHble
pe3yabTaTbl B paMKax OCBOEHUS y4ebHOro npegmerta «XMMusa» Ha yrnybeHHOM ypoBHE NpeacTaB/eHbl TPems rpynnamm YHMBEPCaAbHbIX y4eOHbIX SeACTBUI
(YYZ). 1. PerynaTuBHble yHUBEPCabHble yyebHble AeNCTBUA BbINYCKHWK HAyYUTCA: — CaMOCTOATENbHO oNpeaenaTb Lenu, CTaBuTb 1 GopmyanpoBaTh



cobCcTBEHHbIE 334a4M B 06pa3oBaTeNIbHOM AeATENIbHOCTU U }KU3HEHHbIX CUTYaLMAX; — OLLEHMBATb PECYpPCbl, B TOM YNC/E BPEMSA U ApYyrne HemaTepuaibHble
pecypcbl, HeobxoaMMble ANA AOCTUXKEHUSA NOCTaB/I@HHOM paHee Lesiv; — CONOCTaBATb MMeoLMeca BOSMOXKHOCTU U HEOBXoANMbIE A5 AOCTUNKEHUA Len
pecypcbl; — OpraHn3oBbIBaTb 3G PEKTUBHDI NOMCK pecypcoB, HEOHXOAMMbIX A1A AOCTUKEHMA NOCTaBAEHHOMW LLeAn; — onpenenaTb HECKOIbKO NyTeN JOCTUKEHMUA
NOCTaB/IeHHOM Uenn; — BbIbUpaTb ONTUMAbHbIN NYTb AOCTUXKEHUS LEen ¢ yueTom 3dPEeKTUBHOCTU PacxoL0BaHMNA PECYPCOB M OCHOBbLIBAACh HAa COOBpParKeHMAX
3TUKM M MOpanu; — 3aLaBaTb MAapPaAMETPbl U KPUTEPUM, MO KOTOPbIM MOXKHO ONPeAeIUTb, YTO Leb AOCTUTHYTA; — COMOCTABAATb NONYYEHHbIN pe3yabTaT
[EeATeNbHOCTH

C NOCTaB/IEHHOW 3apaHee Lenblo;

— OUEeHMBaTb NOCNEACTBUA AOCTUMKEHNA MOCTAB/NIEHHOMN LLeNN B AEATENBHOCTUN, COBCTBEHHOM KMU3HW U KU3HWN OKPYKAOWMX Ntogeit. 2. No3HaBaTebHble
YHUBEpPCa/ibHble yYebHble AeACTBUA BbIMYCKHUK HAyUMTCA: — KPUTUYECKM OLEHMBATb M MHTEPNPETUPOBaTb MHGOPMALMIO C Pa3HbIX NO3ULMI; — pacno3HaBaTb U
dUKCMpPOBaTb NPOTMBOPEUNA B UHPOPMALMOHHBIX UCTOYHMKAX; — MCMO/1b30BaTh Pas3/IMyHbIe MOAEIbHO-CXeMATUYECKME CpeacTBa 41A NPeACTaBAeHNnn
BbIAIBJIEHHbIX B MHPOPMALMOHHbIX MCTOYHUKAX MPOTUBOPEYUIA; — OCYLLECTBAATL PAa3BEPHYTLIN MHGOPMALIMOHHbIN MOUCK

M CTaBUTb Ha ero oCHoBe HoBble (y4ebHble M No3HaBaTeNbHble) 3a4a4M; — UCKaTb U HaxoanTb 0606LeHHble CNocobbl pelleHna 3aaa4; — NPUBOAUTbL KPUTUYECKUNE
APryMeHTbl KaK B OTHOLLEHUWN CODBCTBEHHOTO CYXKAEHMA, TaK U B OTHOLLEHUM AENCTBUI U CYXKAEHUIN APYrOro; — aHa/IM3nMpoBaTh 1 Npeobpas3oBbiBaTb NPobaEeMHO-
NpPOTUBOPEYMBbIE CUTYaALUKN; — BbIXOAMTb 33 PamMKM y4ebHOro npeAmeTa U OCyLLECTBAATb Le/leHanpaB/ieHHbI NOUCK BO3MOXKHOCTU LUMPOKOro NepeHoca cpeacts
1 cnocoboB AeicTBUA; — BbICTPanBaTb UHAUBUAYANbHYIO 06Pa30BaTEbHYIO0 TPAEKTOPUIO, YUUTbIBAA OTPAHUYEHUSA CO CTOPOHbI APYTrMX YH4aCTHUKOB U PecypCHble
OrpaHUYeHUA; — MEHSATb U YAepPXKUBaTb pPa3Hble NO3ULMK B NO3HaBaTE/IbHOW AeATeNbHOCTU (bbITb YYEHUKOM U yunuTenem; GpopmMmyanposatb 06pa3oBaTebHbIN
3anpoc M BbINONHATb KOHCY/IbTaTUBHbIE GYHKLMM CaMOCTOATE/IbHO; CTaBUTb Npobiemy 1 paboTaTb Haf ee pelleHnem; yNpasBaaTb COBMECTHON NO3HaBaTeIbHOM
0eATeNbHOCTbIO U NOAUYNHATLCA). 3. KOMMYHUKATUBHbIE YHUBEPCasibHble yiebHble AeNCcTBMUA BbINYCKHUK Hay4yMTCA: — OCYLLECTBAATL AE/10BYI0 KOMMYHMUKALMUIO,
KaK CO CBEPCTHMKAMM, TaK M CO B3POC/IbIMM (KaK BHYTPM 06pa3oBaTeibHOW OpraHM3aumm, Tak 1 3a ee npegeniamu); — Npu OCyLLecTBAeHMM rpynnoBon paboTsbl
6bITb KaK pyKO- BoAUTENEM, TaK U YNEHOM NPOEKTHOM KOMaHAbl B pasHbIX ponax (reHepaTopom UAEN, KPUTUKOM, UCNONHUTENEM, MPE3EHTYIOWMM U T. A4.); —
pa3BepPHYTO, IOTMYHO U TOYHO M3NaraTb CBOK TOUKY 3PEHUSA C UCMOJIb30BaHMEM afeKBaTHbIX (YCTHbIX M MUCbMEHHbIX) A3bIKOBbIX CPEACTB;

— pacno3HaBaTb KOH(IMKTOreHHble CUTYaUMK M NPeaoTBpaLLaTh KOHGAMKTLI A0 UX aKTUBHOW $asbl; — KOOPAUHUPOBATb U BbINOAHATL PaboTy B yC/I0BUAX
BMPTYa/bHOrO B3aMMOLENCTBUA (MM CoYeTaHMA pPeasibHOro U BUPTYasibHOMO); — COrNacoBbIBaTb MO3ULMM YIEHOB KOMaHAbI B Npouecce paboTbl HAag 06LWmMMm
npoAyKTom/pelleHnem; — NpeacTaBaaTb Ny6AMYHO pe3ynbTaTbl UHANBUAYANbHOW

W rpynnoBoi AeATeNIbHOCTM, KaK nepes, 3HAaKOMOW, TaK U nepes, He3HAaKOMOW ayauTopuent; — noabupaTb NapTHEPOB 411 Ae/10BOM KOMMYHUKALUN, UCXO4A U3
coobparkeHuit pe3yNbTaTUBHOCTU B3aMMOAENCTBMSA, @ HE IMUYHbIX CUMMATUIN; — BOCMPUHMMATb KPUTUYECKME 3aMeYaHnaA Kak pecypc cobCTBEHHOro passuTma; —
TOYHO M eMKO GpOPMYIMPOBATb KaK KPUTMUYECKME, TaK M 0406pUTeNbHbIE 3aMedaHNnn B aapec Apyrux No4ei B pamKkax 4es0Boi U 06pas3oBaTe/ibHOM
KOMMYHWKauun, nsberas npm sTOM IMYHOCTHbIX OLLEHOYHbIX CYXKAEHUN.

1.3. MnaaHupyemble NpeaMeTHbIe pe3yNbTaTbl 0CBOEHUA yuebHOro npeamerta «Xumua» Ha yray6ieHHOM ypoBHe



B pesynbTate M3yyeHua yuebHoro npeameta «Xmmua» Ha ypoBHe cpeaHero obuiero o6pa3oBaHmaA BbIMYCKHWUK Ha yriyb1eHHOM ypOBHE HayuyuTCA: — pacKpbiBaTb
Ha NpYmepax posb XMMUK B GOPMMUPOBAHUM COBPEMEHHOM HAYYHOW KapTUHbI MMPA U B NMPaKTUYECKOM AeATENbHOCTM YE/0BEKA, B3aMMOCBA3b MEXKAY XMMUEN U
APYrMMM ecTeCTBEHHbIMW HayKaMK; — COMOCTABAATb UCTOPUYECKUE BEXM PA3BUTUA XMMUK

C UCTOPUYECKMMU Nepuoaamm pa3BUTUA MPOMbILINEHHOCTU U HAYKKN ANA NPOBeAEHUA aHaAn3a COCTOAHUA, NyTel pa3BUTUA HayKU U TeXHONOMNIN; —
aHa/M3MpPOBaTb COCTaB, CTPOEHME N CBOMCTBA BELLECTB, MPUMEHASA MONOXKEHMUA OCHOBHbIX XMMUYECKUX TEOPUN: XMMMNYECKOTO CTPOEHUA OpraHUyYecKmnx
coeanHeHuii A. M. byTnepoBa, CTpOeHMs aToOMa, XMMUYECKOM CBA3U, SINEKTPOINTUYECKON ANCCOLMaLMM KMCNOT, OCHOBAHMWIA U CONel, a Tak:Ke ycTaHaBAUBaTb
NMPUYNHHO-CNEACTBEHHbIE CBA3WN MEXK Y CBOMCTBaMM BELLLECTBA U €ro COCTaBOM U CTPOEHNEM; — NPUMEHATb NMPaBMAa CUCTEMATUYECKON MeXayHapoaHOM
HOMEHKNATYPb! KaK CPeACTBa pasndeHna n naeHTMduKaLmMm BeLecTs no X COCTaBy 1 CTPOEHMIO;

— COCTaBAATb MONEKYNAPHbIE U CTPYKTYPHble GOPMY/bl HEOPraHNMHYECKMX M OPraHUYECKMX BELLECTB KaK HocuTeiein MHbopmMaLmMmn 0 CTPOEHUM BELLECTBa, ero
CBOMCTBAX M NPUHAA/EKHOCTU K onpeseneHHOMY Kaaccy CoeaAnHEHNN; — 06bACHATb NPUPOAY M cNocobbl 06pa3soBaHNA XMMNYECKOMN CBA3M: KOBASIEHTHOM
(nonApHOM, HENONAPHOW), NOHHOM, METaNIMYECKOM, BOAOPOAHOM C Le/Iblo ONpeaeneHnsa XMMUYECKO aKTUBHOCTU BELLLECTB; — XapaKTepusoBaTb Gpusmyeckme
CBOMCTBA HEOPraHNYECKMX M OPraHMYeCcKUX BELLECTB W YCTaHaB/IMBaTb 3aBUCUMOCTb GU3NYECKMX CBOMCTB BELLLECTB OT TUMNa KPUCTANIMYECKON PELLIETKN; —
XapaKTepM3oBaTb 3aKOHOMEPHOCTU B U3MEHEHNW XMMUYECKUX CBOMCTB NPOCTbIX BELWECTB, BOAOPOAHbIX COEANHEHUM, BbICLIMX OKCMAO0B U TMAPOKCUA0B; —
NPUBOANTbL MPUMEPbLI XMMUUYECKUX PEaKLIMIA, PACKPbIBAIOLLMX XapaKTEePHbIe XMMUYECKME CBOMCTBA HEOPTraHNMYECKMX U OpraHUUYEeCKMX BELLECTB M3YYEHHbIX K/1accoB
C Ue/Ibio UX MAEHTUGUKALUMKN M 06BACHEHMA 061aCTU NPUMEHEHNA; — OMPEAENATb MEXaHN3M peakLnn B 3aBUCMMOCTU OT YCNOBUIM NPOBEAEHUA PeaKkummn 1
NPOrHO3MPOBaTb BO3MOXKHOCTb NPOTEKAHMUA XMMUUYECKUX PeaKL Mt Ha OCHOBE TUMa XMMMUYECKOW CBA3M M aKTUBHOCTM peareHToB; — yCTaHaBAMBATb 3aBUCMMOCTb
peakuMOHHOM CNoCOBHOCTM OpraHMYEeCcKUX CoeaUHEHUI OT XapaKTepa B3anMHOr0 BAUAHMA

dTOMOB B MOJ1eKYy/Z1aX C LUENbIO NPOrHO3MpPoOBaHNA NPOAYKTOB peakunn, — yCTaHaB/1MBaTb 3aBUCUMMOCTb CKOPOCTHU XMMUYECKOM peakunn n cmeweHna xsmummyeckoro
PaBHOBECUA OT Pa3/INYHbIX d)aKTOpOB C uenbto onpegeneHnAa oNTUMaabHbIX yCJ'IOBM[/JI NPOTEKAHUNA XUMUNUYECKUX NPOLLECCOB; — YCTaHaB/IMBAaTb reHETUYECKYHO CBA3b
mexay KnacCamum HeopraHM4YeCkmnx n opraHmM4eCkmnx sewecrts ana obocHoBaHuA I'IpMHU,VII'IM«’:U'IbHOVI BO3MOXXHOCTU NONIy4EHNA HEOPraHNYECKUX

M OPraHUYeCcKUX CoeAMHEHMUI 3a4aHHOrO COCTaBa M CTPOEHUA; — noabupaTb peareHTbl, YCI0BUA M ONPeaenaTb MPOAYKTbl peaKkLmi, N03BOAAIOWMX PeaIn30BaTh
nabopaTopHble M NPOMbILIEHHbIE CNOCO6bl NOYYEHNA BaXKHENLLNX HEOPTraHNYECKMX M OPraHUYECKMNX BELECTB; — ONPEeAenaTb XapaKTep cpesbl B pesynbrarte
rMAPOM3a HEOPraHUYECKMX U OPraHMYecKMX BeLLecTs M NPUBOAMTL NPMMEPbI TMAPOAMN3a BELLECTB B NOBCEAHEBHOW KM3HM Yes0BeKa, BUONOrMYEecKUX 0BMEHHbIX
npoueccax M NPOMbILLAEHHOCTU; — MNPUBOAUTL NPUMEPLI OKUCANTENbHO-BOCCTAHOBUTE/IbHbBIX PEAKLMI B NPMUPOAE, NPOU3BOACTBEHHbIX MPOLEccaXx 1
U3HEeAeATeNbHOCTU OPraHN3MOoB;

— 060CHOBbIBaTbL NpakKTn4yecKoe NCcnosib3oBaHMeE HeOPraHNYeCKMNX N OpraHN4YeCkmnx BeLlecTs U nxX peaKu,m‘/'l B MPOMbIWLNEHHOCTU U 6bITy,' — BbINOJIHATb
XMMUYECKUI 9KCNEPMMEHT NO PaCno3HaBaHUIO N NONIYHYEHUIO HEOPraHNYECKUX N OPraHUYECKNX BELWECTB, OTHOCALWMXCA K Pa3/IMYHbIM K/1aCCam COGAMHGHVIVI, B
COOTBETCTBUU C NpaBuUIamMmn U npnemamm 6e3onacHol pa6OTbI C XMMHN4yeCKMmMmm Belecteamm m naﬁopaToprlm oGopy,qosaHmeM; — NpoBOANTb pacCyeTbl Ha OCHOBE
XUMUYECKUX d)opmyn n ypaBHEHMVI peaKLI,MVII HaxoXxageHwne MO}'IeKy}'IﬂpHOﬁ d)OpMy.ﬂbI OpraHn4ecKoro sewecrtsa no ero NJ1I0OTHOCTN N MaCCoBbIM AONAM 3/IEMEHTOB,
BXO4ALWMNX B €ro COCTaB UM NO NPOAYKTam CropaHnA; pacyeTbl MaccoBoW Aaoan (MaCCbI) XUMUNYECKOTO coeanHeEHNA B CMECH,; pacyeTbl MacCCbl (o6bema, Konn4dectea
BeLLI,eCTBa) NPOAYKTOB peakKuun, ecam ogHo U3 BewecTts JaHO B n36bITKE (MMGET npmmecm); pacyeTbl MacCcoBOW U 06 BEMHOIM AO0/N BbIXO4da NPOAYKTa peaKunn ot



TeopeTMYECKU BO3MOXKHOIO; pacyeTbl Ten1I0Boro a¢pdeKTa peakumnm; pacietbl 06 beMHbIX OTHOLLEHWI ra30B MPU XMMUUYECKUX peaKkLMsaX; pacyeTbl Macchl (06bema,
KOJIMYecTBa BeLecTBa) NpoAyKTa peakumm, eciv 04HO U3 BELLECTB AaHO B BMAE pacTBOpa C onpeaeieHHOM MacCoBOM A0/1EM PacTBOPEHHOIO BELLECTBA; —
MCMO/1b30BaTb METO/Abl HAY4YHOrO MO3HAHWA: aHAIN3, CUHTE3, MOAE/IMPOBAHME XMMUYECKNX MPOLLECCOB U ABJIEHWUIN NPU peLleHnn yuyebHo-1uccneaoBaTesIbCKUX
33434 Mo M3y4YeHUo CBOMCTB, CNOCOBOB NOIYYEHUA N Pacno3HaBaHMA OPraHMYECKUX BELLECTB; — BAaAeTb NpaBuaamm 6e3onacHoro obpalleHuns c eaknumm,
roOpOYMMN N TOKCUYHbBIMU BeLLLECTBAaMM, CPeacTBaMMN BbITOBOM XMMNKN; — OCYLLLECTB/IATb MOUCK XMMUYECKON MHOPMALIMK NO HA3BaHUAM, naeHTUdUKaTOpam,
CTPYKTYPHbIM GOpPMynam BELLECTB; — KPUTUYECKUN OLEHMBATb U MHTEPNPETMPOBATL XMMMNYECKYIO MHDOPMALMIO, COAEpKaLLyHCA B COODLLEHUAX CpeacTB
MaccoBoWn MHbOpPMaLLUK, pecypcax MHTepHeTa, Hay4YHO-NOMNYAAPHbIX CTAaTbAX C TOYKWU 3PEHMA eCTEeCTBEHHO-HayYHON KOPPEKTHOCTU B LLENIAX BbIABAEHMA OLUIMOOYHbIX
CY*KAeHUN N GopmMMpPoBaHMA COOCTBEHHOM NO3ULMKN;, — HAaX0AUTb B3aMMOCBA3N MEXAY CTPYKTYPOI U GYHKLUMEN, NPUUNHON U CneacTBUEM, Teopuel u dpakTamm
npu aHaamnse NPobAeMHbIX CUTYyauuii U1 060CHOBaHMM NPUHUMAEMbIX PELLEHUA Ha OCHOBE XMMMUYECKUX 3HAHUI; — NPeacTaBAATb NyTU peleHns rnobanbHbIxX
npobaem, CToALWMX Nepes YeI0BEYECTBOM, U MEPCNEKTUBHbIX HanpaBAeHUN

Pa3BUTUA XMMUYECKUX TEXHONOMNI, B TOM YMC/Ie TEXHOOTUIN COBPEMEHHbIX MaTepmnaos C Pa3anNYHON GYHKLNOHANbHOCTbIO, BO30OHOBAAEMbIX MCTOYHUKOB
CbipbA, NepepaboTku 1 YTUAMU3ALUN NPOMBbILLAEHHbIX U BbITOBbLIX OTXOA0B. BbIMYCKHWUK Ha yrAy6aeHHOM YPOBHE MONYYUT BO3SMOXKHOCTb Hay4YUTbCA: —
dopmMmynnpoBaTh Lesb UCCNeA0BaHWA, BblABUMaTb U MPOBEPATL IKCMEPUMEHTAIbHO TMNOTE3bl O XMMUYECKMUX CBOMCTBAX BELLLECTB HA OCHOBE MX COCTaBa U CTPOEHMUS,
MX CNOCOBHOCTM BCTYNaTb B XMMUYECKUE PeaKkLnK, O XapaKTepe U NpoayKTax PasanyHbIX XMMUYECKUX peaKLuii; — caMOCTOATE/IbHO NAaHNMPOBaTh U NPOBOAUTL
XMMUYECKUE IKCMEPUMEHTDI C cobitoaeHnem npasun 6esonacHol paboTbl ¢ BelecTBamm M 1abopaTopHbIM 060pya0BaHUEM; — UHTEPNPETUPOBATL AaHHbIE O
COCTaBe U CTPOEHUU BELLECTB, NONYyYeHHbIe C MOMOLLbIO COBPEMEHHbIX GUINKO-XMMUYECKMX METOA0B; — OMMCbIBATb COCTOAHME 3/1eKTPOHa B aTOMe Ha OCHOBe
COBPEMEHHbIX KBaHTOBO-MeXaHMYeCKUX NpeacTaBieHuii o CTPOEHUN aToMa A1 06bACHEHUA pe3ynbTaToB CNeKTPabHOro aHan3a BELLeCTB; — XapaKTepu3osaTb
PO/Ib a30TOCOAEPIKALUNX FETEPOLMKINYECKMX COEAMHEHNIN U HYKNENHOBbBIX KUCIOT KaK BaXKHENLINX BUONOTMYECKN aKTUBHbIX BELWECTB; — MPOrHo3nMpoBaTh
BO3MOHOCTb NPOTEKAHMA OKMUCNTE/IbHO-BOCCTaHOBUTEIbHbIX PeaKLUi, NeXallux B OCHOBE NPUPOAHbIX M MPON3BOACTBEHHbIX NPOLLECCOB.

2. Copaep)aHue yyebHoro npeamerta «Xumua»

Yrny6néHHblii ypoBeHb ( 10 Knacc) ba3oBblii ypoBeHb (10 Knacc)
TeopeTnyeckmne oCHOBbI XMMUU

CtpoeHue BelecTBa ATOMHO-MOJIEKYIAPHOE yYeHue. BelwwecTea
MOJIEKYNSAIPHOFO U HEMOJIEKYIAPHOIO CTPOEHMs. KauecTBEHHbIN U
KO/IMYeCTBEHHbI cocTaB BelecTsa. MonapHaa n oTHoCcMTeNbHadA
MONEeKyNApHaa maccel Bellectsa. MonbHaA 4ONA MU MAcCOBas A0NA 3N1eMeHTa B
BewecTBe. CTpoeHne atoma. Hyknnabl. MU3otonbl. [edeKT macchl. Tunbl
paAnoaKTUBHOIO pacnaaa. TepmosaaepHbli cuHTe3. OTKPbITUE HOBbIX
XMMMUYECKUX 3/IEMEHTOB. AAepHble peakumn. TUNbl AAEPHbLIX peakuunii: geneHune
n cuHTe3. CKOpOCTb peakLmn pagmMoaKTMBHOro pacnaaa. lNpumeHeHve
paguMoOHYKANAOB B MeanumHe. MeToa meyeHbiXx aToMoB. [fpumeHeHne
pPagMOaKTUBHbIX HYKANAO0B B reoXpoHonornn. CoepemeHHana moaesnb CTpoeHuUA
aTtoma. KopnycKynapHo- BONHOBbIE CBOMCTBA 3/1eKTPOHA. [peacTaBneHme o




KBAHTOBOW MexaHuKe. CooTHowWeHMe ae bponna. MpmMHUMN HeonpeaeneHHOCTH
lenseHbepra. MoHATME 0 BONIHOBOW GYHKLMU. KBaHTOBbIE Yncia. ATOMHas
opbuTtanb. PacnpeneneHune afNeKTPOHOB NO SHEPTETUYECKMM YPOBHAM B
COOTBETCTBMM C MPUHLMMNOM HaMMEHbLUEW SHEPTUM, NPAaBUAOM XyHAA U
npuHumnom MNayan. OcobeHHOCTM CTPOEHUA SHEPTreTUYECKUX YPOBHEN aTOMOB
d-anemeHTOB. DIeKTPOHHaA KoHdUrypauma aToma. Knaccupmkauma
XUMUYECKUX NEMEHTOB (S-, p-, d-, f-an1emeHTbl). DNeKTPOoHHbIe KOHGUrypauum
NOMIOXKUTENbHbIX N OTPULATENBHBIX MOHOB. OCHOBHOE M BO36YKAEHHbIE
COCTOAHMA aTOMOB. BanieHTHble 31eKTPOHbI. Mepnogmyecknin 3aKoH.
®opMynnMpoBKa 3aKOHA B CBETE COBPEMEHHbIX NPEACTABAEHUI O CTPOEHUU
aToma. MmnpoBo33peHYecKkoe U Hay4yHoe 3HaveHume lNeprnoanyeckoro 3akoHa /.
WN. MeHgeneea. Pagnyc atoma. 3aKOHOMEPHOCTU B USMEHEHUN CBOMCTB
NPOCTbIX BELLECTB, BOAOPOAHbIX COeANHEHWUI, BbICLLIMX OKCMAO0B U TMAPOKCUA0B
B Nepuoax v rpynnax. dN1eKTpooTpuuaTe/IbHOCTb. XMMUYEcKan CBA3b.
INeKTPOHHAA NPUPOLA XMMUYECKOW CBA3U. BUabl XuMmnyecKkom cBA3u.
KoBafieHTHan CBA3b U ee XapaKTePUCTUKM (3Heprus cBasu, AMHa CBA3K,
BAJIEHTHbIN Yron, KPaTHOCTb CBA3M, MONAPHOCTb, NOAAPU3YEMOCTD).
KoBaneHTHaa HenonapHasa u nonspHan cBasb. O6MeHHbI U JOHOPHO-
aKLEeNTOPHbIN MeXaHN3Mbl 06Pa30BaHNA KOBAIEHTHOM NOAAPHOWM CBA3M.
FeomeTpuma monekybl. AMNONAbHbIA MOMEHT CBA3N, ANNOJIbHBI MOMEHT
Mmonekynbl. MoHHasA ceA3b. OTMUYME MeXAY MOHHOW U KOBAaNIEHTHOM CBA3bIO.
MeTannunyeckas ceA3b. BogopoaHada cBA3b U ee BAUAHWME HA CBOMCTBA
BelecTBa. MexmonekynspHble B3anmogenctama. NMNoHaTHe o
CYNPaMOIEKYNAPHOM XMMUK. ArperaTHble COCTOAHUSA BelecTBa. [asbl. [a30Bble
3aKoHbI. YpaBHeHue KnalinepoHa—MeHgeneea. 3akoH ABorazpo. 3akoH
06bEMHbIX OTHOLWEHUI. OTHOCKTEIbHAA NAOTHOCTb ra3os. CpeaHAs MoaapHan
macca cmecu. CTpoeHume TBepPAbIX TeN: KpUCTanandeckme n amopdHole
BeL,ecTBa. TUMbl KPUCTANINYECKUX PELLETOK: aTOMHAsA, MONEKYNAPHAA, MOHHaA,
meTannmyeckas. NMoHATMe 06 anemeHTapHOM AYeike. PacyeT ymcna MOHOB,
COAEPKALLMXCA B 31eMeHTapHoOM AYelike. MoHHble paguycel. OnpeaenexHne
MeTaIIMYeckoro paguyca. 3aBUCMMOCTb GU3NYECKUX CBOMCTB BELLLECTBA OT
TUNA KPUCTANIMYECKOWN peleTKU. MprUUnHbBI MHOroobpasus BeLLecTs.
CoBpeMeHHble NpeacTaBAeHUsA O CTPOEHMM TBEPAbIX, }KUAKMUX U Fa3000pa3HbIX
BELLeCTB.

DemoHctpaumn. 1. O6pasLbl BEWECTB MONEKYAAPHOrO U HEMOJIEKYIAPHOTO
CTpoeHua. 2. Bo3roHKka noga. 3. Moaenm monekyn.




4. Kpuctannnyeckme peLleTku

OCHOBHble 3aKOHOMEPHOCTU MPOTEKaHUA XMMUYECKUX peaKLuii
Knaccndumkauma XMMUYeCKUX peakLmi No pasanyHbiM NpPU3HaKam CpaBHEHMA.
FomoreHHble 1 reTeporeHHble peakunn. Knaccndumkauma no sHaky Tensiosoro
adpodekTa. ObpaTmble U HeobpaTUMble peakunn. Katanntnyeckune m
HeKaTa/IMTUYECKME peaKkLmnn. Peakumm ¢ usmeHeHnemM 1 6e3 n3smeHeHus
CTENEHU OKUCNEHUA 3/IEMEHTOB B COEAUHEHUNAX. DHEPreTUKA XMMUYECKUX
peakunin. Tennosoi apPeKT XMMMUYECKON peakLmn. IHA0TEPMUYECKUE U
9K30TEpMUYECKME peaKkLnn. Tepmoxnmmuyeckue ypasHeHus. Tennora
obpasoBaHMA BellecTBa. 3aKOH ecca 1 cieaAcTBUA U3 HEro. DHeprusa cBA3N.
MoHATME O BHYTPEHHEN 3HEPTUKN 1 3HTANbNUK. MoHATUE 06 sHTponuKn. BTopoi
3aKOH TepMmogmHamnkn. Popmyna bonbumaHa. IHeprusa MMb6ca 1 Kputepun
CaMOMNPOU3BONBLHOCTU XMMMUYECKOMN peakLmn. ObpaTMmble peaKkuuu.
Xumunyeckoe pasHosecme. KoHcTaHTa pasHoBecua. MNMpuHumn Jle LWaTtensbe.
PaBHOBECHbIE COCTOAHMA: YCTOMUYMBOE, HEYCTOMYMBOE, Be3pasinyHoe.
CmelLeHMe XMMMYEeCKoro paBHOBECKA NoA, AeNCTBUEM Pa3/INYHbIX GaKTOPOB:
KOHUEHTpaLUmM peareHTOB UAK NPOAYKTOB peaKkuuu, AaBaeHusa, TemnepaTypbl.
Ponb cmeleHNA paBHOBeCUA B TEXHOAOMMYECcKMx npoueccax. CKopocTb
XMMMUYECKNX PeaKLMi, ee 3aBUCUMOCTb OT Pa3/InyHbIX GaKTOPOB: NPUPOLbI
pearnpyoLLmx BeLLecTs, KOHLEHTpaLMn pearmpyroLwmx BeLwwecTs, Temneparypsl,
HanAn4MA KaTanmsaTopa, Nnowaam NoBepXHOCTU pearnpyoLLnx BeLLecTs.
Peakuuu romoreHHble 1 reTeporeHHble. 1emMeHTapHble peakunn. MexaHnsm
peakunmn. AKTUBMPOBAHHBIM KOMMNEKC (MepexoaHoe coCToAHME). 3aKOH
OencTByoLWMX macc. KOHCTaHTa CKOPOCTM peaKkumn, ee paamepHoCcTb. CKOpPOCTb
peakuumn pagmoakTMBHOro pacnaga. Nepuog nonypacnaaa. Npasuno BaHT-
fododa. NMoHATME 06 3HEPrMM aKTUBALMM U 06 3HepreTnyeckom npodune
peakuumn. YpasHeHue AppeHunyca. Katanmsatopbl 1 KaTanms. dHeprua
aKTMBALMM KATaIM3UPYEMOM M HEKATA/IU3UPYEMOM peakunmn. AKTUBHOCTb U
CeNeKTUBHOCTb KaTannsaTtopa. [OMOreHHbI 1 reTeporeHHbI KaTanus.
FomoreHHbI KaTanns B razoBoit dase. KaTaantmyeckoe okMcaeHMeE yrapHOro
rasa B KOHBepPTEPAX BbIX/IOMNHbIX FAa30B B aBTOMob6UAAX. Ponb KaTanmM3aTopos B
npupoae u NpombilwneHHom nponssoactee. PepmeHTbl Kak buonoruyeckune
KaTanusaTopbl.

[OemoHcTpauuu. 1. JK30TepMmuyecKme U IHA0TEPMUYECKME XUMUYECKNE
peaKkumu. 2. Tennosble ABNEHUA NPU PACTBOPEHUM CEPHON KMCNOTbI U
aMMMAYHOM CcennTpbl. 3. 3aBUCMMOCTb CKOPOCTU pPeakLMn OT NPUPOAbl BELLECTB




Ha Nnpumepe B3aMMOLENCTBUA PAaCcTBOPOB PA3/IMYHbIX KUCIOT OANHAKOBOW
KOHLEHTPALMM C OAMHAKOBbIMU KYCOYKaMM (rpaHyamm) LMHKA U O4MHAKOBbIX
KYCOUKOB pasHbIX METaNN0B (MarHus, UMHKa, }Kenesa)

C pacTBOPOM CONAHOM KMCAOTbI. 4. B3aumogelicTeme pacTBo- poB CepHOA
KMCNOTbI C pacTBOPamMu TMocyabdaTa HaTPUA PAa3NINYHON KOHLEHTPALMMK U

TemnepaTypbl. 5. 3aBUCUMOCTb NO- N0XKeHMA paBHoBecuA B cucteme 2NO2 00

N204 ot Temnepa- Typbl.
NabopartopHble onbiTbl. 1. KaTafMTUYecKoe pas3noxKeHne nepokcmaa
BOAOPOAA.

PactBopbl

Cnocobbl BbipaXKeHUA KOIMYECTBEHHOIO COCTAaBa PAcTBOPA: MaccoBasn 40N
PacTBOPEHHOrO BELLEeCTBa (NPOLEHT- Hasl KOHLEHTpaLmMsa), MoAsipHas
KOHUeHTpauma. TutpoBaHue. PacTBOpeHME KaK PUINKO-XMMUYECKUIA NpoLLecc.
Kpuctannorngpatbl. AncnepcHble cuctembl. KonnongHole pactsopbl. MCTUHHbIE
pacTtBopbl. AncnepcHas ¢asa n aucnepcmoHHasa cpega. CycneHsmm u amynbCum.
3o0au n renn. OnanecueHuma. dpdekt TuHgana. Koarynaums. CegumeHTaums.
CuHepesunc. Peakunm B pacTBOpax 3/1EKTPOAMNTOB. KauecTBeHHble peaKkumm Ha
NOHbI B pacTBope. KNCNOTHO-OCHOBHbIE B3aMMOAENCTBUA B pacTBOPaXx.
AmooTepHocTb. MoHHOE NponsBeaeHmMe Boabl. BogopoaHbiii nokasaTesnb (pH)
pactBopa. CuibHble U ciabble 3neKTponuTbl. PacyeT pH pacTBOPOB CU/IbHbIX
KMCNOT U Wenodei. KoHCTaHTbl guccoumanmm cnabbix anekTponntos. CeA3b
KOHCTaHTbl U CTENEHM Anccounaumn. 3akoH passeaeHuna OctBanbaa. Peakumm
MOHHOro o6MeHa. MosHble U COKpaLLEeHHbIe MOHHble YpaBHeHUA. Tngponns
conein. f'maponuns no KaTMOHY, MO aHWOHY, MO KAaTUOHY U NO aHWOHY. Peakumsa
cpeabl pacTBOPOB COJIEN: KUCNIOTHAA, WEN0YHAA 1 HelTpanbHasA. MonHbIN
HeobpaTuMbIl rnapoans. MonyyeHme peakumei rmapoan3a OCHOBHbIX COMEN.
MoHATMe 0 npoToAnTMYEecKon Teopun bpeHctega—/loypu. MNoHATME O Teopumn
KMCNOT M OCHOBaHMI Jlbtonca. 3Ha4YeHMe rMaponmsa B GUonormyeckmx
0bMeHHbIX npoueccax. NprumeHeHWe rMApP0IM3a B NMPOMbILWIEHHOCTH.
PaBHOBecHe mexay HACbILLEHHbIM PAacTBOPOM M 0cagKom. MponsseaeHme
pacTBOPMMOCTH.

[AemoHcTpauumum. 1. OnpegeneHne KUCAOTHOCTM cpebl MPY MOMOLLN
MHAMKATOPOB. 2. dPdeKT TuHaansa. 3. O6pasoBaHME KOMMNAEKCHbIX COeANHEHW
nepexoaHbix meTannos. JlabopaTopHble onbITbl. 1. Peakumm MOHHOro o6MeHa.
2. CBOICTBA KONNOMAHbIX pacTBOPOB. 3. M'naponus coneit. 4. NMonyyeHue u
CBOWCTBA KOMMIEKCHbBIX COEANHEHWIA.




OK1UCAUTEeNbHO-BOCCTaHOBUTE/IbHbIE MPOL,EecChl
OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE peaKkLUnmn. TUNbl OKUCAUTENbHO-
BOCCTAaHOBUTE/NbHbIX peakumii. OKMCNeHUe U BOCcCTaHOBAEHNE. OKMCAUTENN U
BOCCTaHOBUTENN. MeTo, 31EeKTPOHHOIO U 31IEKTPOHHO-MOHHOro HanaHca.
NoBeaeHme BelLecTs B cpefax ¢ pasHbiMm 3HaYeHnem pH. NMepmaHraHaT Kaama
KaK okncantenb. OKUCAUTENbHO-BOCCTAHOBUTENbHbIE PeaKLUum B Npuposae,
NPOM3BOACTBEHHbIX MPOLLECCAX U XKU3HEeAeATeNbHOCTN OPraHU3MOB.
lanbBaHUYECKUI 3N1eMEHT (Ha Npumepe snemeHTa JaHnansa). Xumudyeckne
WUCTOYHWMKM TOKA: raJibBaHUYECKMNE /IEMEHTbI, aKKYMYAATOPbI U TOMNJINBHbIE
anemeHTbl. Popma 3aNMCK XMMMUYECKOTO MCTOYHMKA TOKa. CTaHAAPTHbIN
BOAOPOAHbIN 3/1eKTpoa,. CTaHAaPTHbIM 3/1€KTPOAHbIN NOTEHUMAN CUCTEMBI.
MoHATUE 06 3NEKTPOABUIKYLLEN CUAE peaKLLUN. DNEKTPOXMMUYECKUN paL,
HanpsXeHWn (aKTMBHOCTM) MeTaNN0B (PAL, CTaHAAPTHBIX 3/1EKTPOAHbIX
noTeHumanos). HanpasaeHMe OKUCANTENIbHO-BOCCTAHOBUTE/IbHbIX PeaKLMiA.
INeKTPOaN3 PacnaaBoOB M BOAHbIX PAaCTBOPOB 3/1EKTPOSINTOB (KMCNOT, Weno4el
W conei). 3aKoHbl 31eKTPOAM3a. [TpaKTUYECKoe NPUMEHEHME 3/1EKTPON3A ANA
NONyYEeHUA WENOYUHbIX, WeN0YHO3eMebHbIX MeTa 108 U antoMrUHUA. Kopposua
MeTaN0B: cNnocobbl 3aLWMTbl METAINIOB OT KOPPO3UK

[emoHcTpauuu. Bsamogericteme nepmaHraHaTa Kaamsa ¢ cy/ibGUToOmM HaTpUA B
pa3HbIX cpeaax.

OCHOBbI OPraHUYecKko XMumum

OCHOBHble NOHATUA opraHUuYecKoit xumumn (16 yacos)

MosaBneHWe 1 pasBUTME OPraHUYECKOM XMMUM KaK

HayKku. MpeameT 1 3a4a4M opraHMYEeCcKon XMmmmn. MecTo 1 3HauyeHue
OpraHMYecKol XMMMUK B CUCTEME eCTECTBEHHbIX HayK. B3anmocsaAsb
HeopraHMYeckux U opraHnyeckux sewects. OCobeHHOCTM OpraHMYecKux
BewecTs. MpUUYNHBI MHOrO06pa3mnsa opraHMYeckux BelecTs. OpraHnyeckmne
BellecTsa B npupoge. YriepogHblii CKeNeT opraHNYeCcKom MOJIEKY/Ibl, €r0 TUMbI:
UMKANYECKNe, aumKamyeckne. KapboLmKamyeckme n reTepoLmMKanyeckme
cKeneTbl. KpaTHOCTb XMMMYECKOM CBA3K (BUAbI CBA3EM B MOJIEKYAAX
OpraHMYecKux BELLECTB: OANUHAPHbIe, ABOMHbIE, TPOMHbIE). M3meHeHune
SHepruu cBAsei Mexay aTomamu yrnepoaa npu yBesmyeHnn KpaTHOCTU CBA3M.
HacbiweHHble

W HEHACbILWEHHble COEANHEHUA. DNEKTPOHHOE CTPOEHMNE U XMMUYECKUE CBA3M
aToma yrnepoga. l'mbpuamnsaumna aTomHbIx opbutanei, ee Tunbl 4ns
OpraHMYecKux coegmHeHuin: sp3, sp2, sp. ObpasoBaHue o- U p-CBA3EN

BeepeHue.(7 u)

MpeameT opraHnyeckon xummnn. OcobeHHOCTN CTPOEHWUS U CBOMCTB
OpraHUYecKnx coegmMHeHUN. 3HaYeHne U POoJib OPraHUYECKON XMMNUN B
CMCTEME eCTeCTBEHHbIX HAYK B KM3HM 0bwecTBa. KpaTKuii ouepk
NCTOPUN PA3BUTUA OPraHNUYECKOM XUMUM.

OcHoBHble NonoXxeHua Teopun ctpoeHua A.M. bytneposa.
Mpegnocbiikn co3ganua Teopuun. NMpeacraBaeHne o TEOPUM TUMOB U
paankanos. PaboTbl A. Kekyne. XMmnyeckoe CTpoeHmMe 1 CBOMCTBA
opraHuyeckux selects. M3omepua Ha npumepe bytaHa U nsobytaHa.
dneKTPOHHOE 061aK0 U 0pbuTanb, UX GOPMbI: S U P. INEKTPOHHbIE U
3NeKTpoHHO-rpaduyeckme Gopmybl aToMa yrieposa B HOPMabHOM U
BO36OYXAEHHOM COCTOAHMAX. KOBaseHTHasA XMMMYECKan CBA3b, ee
NONAPHOCTb M KpaTHOCTb. BogopoaHas cBsA3b. CpaBHeEHME 0OMEHHOTO U
AOHOPHO-aKLLENTOPHOIO MEXaHNM3MOB 06Pa30BaHMA KOBAIEHTHOM CBA3M.




B MOJIEKYNAX OPraHNYEeCcKMX coeamHeHUM. MpoCcTpaHCTBEHHOE CTPOEHUE
OpraHMYecKUx coegmHeHNN. XMMUYecKoe CTPOEHME KaK NOPAJOK COeaMHEeHUS
aTomos

B MOJIEKY/1E COMNACHO UX BaNleHTHOCTU. OCHOBHbIE NMOIOXKEHMA TEOPUN
XMMMUYECKOT0 CTPOEHUA OpraHUYecknx coegmHeHnii A. M. bytneposa.
3aBMCUMMOCTb CBOMCTB BELLECTB OT XMMUYECKOTO CTPOEHUA MOEKY.
CTpyKTypHaa popmyna. M3somepuna n nsomepbl. CTPYKTYpHaA U
NPOCTPaHCTBEHHAA M3omepusa. Usomepua yrnepoaHoro ckeneta. Msomepus
nosnoxeHua. MexKknaccoBasa nsomepus. Buapl NpocTpaHCTBEHHON N3OMEPUN.
OnTuyecKasa nsomepua. ACMMMETPUYECKUIA aTOM yraepoaa. OnTuyeckme
aHTUNoApbl. XMpanbHOCTb. XMpaibHbIE U axMpasibHble MOIEKY/bI.
FeomeTpuyeckan nsomepusa (Uuc-, TpaHc-n3omepus). PU3nMKo-xMmuyeckune
MeTOoAbl UCC/Ie0BAaHNA CTPOEHUA

N PEAKUMOHHOM CNOCOBHOCTM OpPraHUYEeCcKUX CoeaUHEHNN.

CnekTpockonua AMP, macc-cnekTpomeTpua, MHPpaKpacHaa CNeKTPocKonuA.
INeKTPOHHOE CTPOeHMe OpPraHNYecKmx BelecTs. BsaMmHoe BAnAHWE aTOMOB U
rPynn aToOMoB. INEKTPOHHble 3pPeKTbl. MHAYKTUBHBIN U Me30MEPHbIN
addekThbl. MpeactaBneHne o pesoHaHce. Knaccudumkauma opraHnyeckmx
BelecTs. OCHOBHbIe KNacCbl OPraHUYeCcKmxX coegmMHeHni. MpuHumnnol
KnaccuduKaLnm opraHMYecKnx coegmHeHnn. NMoHATNE 0 PYHKLMOHAIBHOM
rpynne. Knaccudukauma opraHM4eckmMx coegmHeHui no GyHKUNMOHANbHbIM
rpynnam. Fromonorua. Fomonoru. Ffomonornyeckaa pasHocTb. fomonornyeckue
pAaabl. HomeHKnaTypa opraHuYeckux sellects. MexayHapoaHas
(cMcTemaTmyeckan) HOMeHKNaTypa OpraHUYECKMX BELWECTB M NPUHLMMbI
06pa3oBaHMA Ha3BaHWUI OpPraHUYECKUX coeaNHEHUI. PaumoHanbHas
HoMeHKnaTypa. Knaccmdumkaums n ocobeHHOCTU OpraHUYECKUX peaKL M.
Cnocobbl 3anuncein peakumii B opraHnMYeckom xummmn. Cxema n ypaBHeHMe.
Ycnosua nposegeHna peakunin. Knaccuoukauma peakumnin opraHnyeckmx
BELLECTB N0 CTPYKTYPHOMY NPU3HAKY: 3aMeLLeHne, NpucoeamHeHmne,
oTwenaeHune. PeakunoHHble LeHTpbl. [lepBoHaYasibHble NOHATUA O TUNAX U
MeXaHW3Max OPraHNYecKUX peakumit. FTOMONUTUYECKINI N FreTePOIUTUYECKUIA
pa3pblB KOBA/SIEHTHOM XMMKUYecKo cBA3n. CBO6OAHOPaANKANbHbBIN U MOHHbIN
MexXaHM3Mbl peakumm. MoHATME 0 cBOOOAHOM paanKane, Hykneodune,
anekTpodune, KapboKkaTMoHe M KapbaHMoHe. O603HaYEHNE MOHHbIX PeakLuuii B
OpraHMYyecKkom xumun. OKMCANTENbHO-BOCCTAHOBUTE/NbHbIE PEaKL MK B
OpraHMYecKkom xumumn. MaeHTMdMKauna opraHMyeckmx CoOeANHEHN.

BaneHTHble cOCTOAHMA aToOMa yriepoaa. Bugbl rmbpugmsaumm: sp3-
rmbpuamnsauma (Ha npumepe MoaeKkynbl MeTaHa), sp2-rmbpuamnsaums (Ha
npumepe MoNeKyYbl 3TUNEHA), SP-TMbpuamsauma (Ha npumepe
MOJIEKY/bl aLeTUIeHa). TeoMeTPUSA MONEKY PACCMOTPEHHbIX BELLLECTB U
XapPaKTePUCTMKA BUAOB KOBAIEHTHOM CBA3M B HUX.

Knaccudumkauma opraHMYecknx coegmHeHn No CTPOEHUIO YIAepoaHOro
CKeneTa: aumKAnYeckue (asikaHbl, anKeHbl, alKUHbI, aKagneHbl),
KapbouMKamMyecKkue, (LMKA0anKaHbl M apeHbl) W reTepoLmKIndecKme
coegmHeHuna. Knaccudumkauma opraHMYeCcKUx coeAMHeEHNN No
GYHKLMOHaNbHbIM Fpynnam: cnmpTobl, eHobl, NPocTble 3¢upbl,
anbAervabl KeToHbl, KAPOOHOBbIE KNCOTbI, CIOXKHbIE 3PUpbLI. Yrnesoasbi.
A3oTocofeprKallme coeguHeHMA: HUTPOCOeAUHEHMA, AMUHDI,
AMUHOKUCNOTbI.

HomeHknaTypa TpuemranbHan n MKONAK. MpuHuunbl obpasoBaHus
Ha3BaHMM OpraHNYeCcKnx coegmHeHunii no UKOMAK.

Buabl U30MepUM B OPraHNYECKOM XUMUK: CTPYKTYPHAA U
NPOCTPaHCTBEHHAA. Pa3HOBMAHOCTU CTPYKTYPHON M30OMEPUN: U30OMEpPUS
«YyrnepoaHoro ckeneTa», U3OMepus NONOKEHUA (KPaTHOM CBA3M U
bYHKUMOHANbHOM Fpynnbl), MeXKKAaccoBas nsomepus. PasHoBUAHOCTH
NPOCTPAHCTBEHHOWN n3omepumn. FleomeTpryeckan (Luc-, TpaHc-)
N30Mepma Ha NPUMepPe aNIKEHOB M UMKA0aKaHOB. ONTUYecKas
N30oMepma Ha NpMMepPe aMUHOKUCIOT. XMMUYECKNE peaKkLmm B
OpraHNYeCcKom XMMmmn.

TUNbl XMMUYECKUX PeaKLMiA B OpraHU4eckom xummumn. MoHaTre o
pPeakumAaX 3aMeLLLEeHUA: raloreHMPOBaHUE a/IkaHOB M apeHOB, LWE/I0YHO
rMAPOAN3 rasioreHankaHos. MoHATUE 0 peakumax NpucoeanHeHns:
rmapartaums, rMapuMpoBaHme, MMAapPoraforeHMpoBaHue,
rasioreHupoBaHue. Peakumm nonmmepmnsaumm n NoUKOHAEHCaLUUN.
MoHATUE O peakumAX OTLEeNNeHUA (SAMMUHUPOBAHUS):
AernapupoBaHne askaHoB, gernapaTtalus CnmpTos,
AEernapoxXnopupoBaHMe Ha NpUMepe raaoreHankaHos. NoHATHe o
KPEKMHre afkaHoB 1 AenoAnMepm3aLma NoAnmepos. Peakums
n3omepusaumu.




FeHeTMyecKana cBA3b meXxay KnacCamun opraHnM4YecKkunx COE,CI,VIHEHVIVI.
,U,EMOHCTpaLI,VIM. Mogenun OpraHN4YeCcKnx monekyn.

FOMOANTUYECKINI N reTePONUTYECKMIA PA3PbIB KOBANIEHTHON XMMUWYECKOW
cBA3W; 06pa3oBaHME KOBAIEHTHOM CBA3W MO AOHOPHO-aKLENTOPHOMY
mexaHu3my. MNoHATUe 0 HyKneodune u anektTpodune.

Yrnesopgopopgbi (37 yacos)

ANKaHbl. INEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHME MOJIEKY/IbI METaHa.
sp3-Mbpunamnsaums opbutanen atomos yrnepoga. lomonormyeckui pag u
obuwana popmyna ankaHoB. CUCTeMaTUYECKAA HOMEHKNATYPaA a/IkaHOB U
paankanos. M3omepua yrnepoaHoro ckeneta askaHos. MoHATHE O
KoHdopmaymax. Prusmyeckmne cBOMCTBA asIKAHOB. 3AKOHOMEPHOCTM U3MEHEHMA
dU3nYECcKMX CBOMCTB. XMMMYECKME CBONCTBA a/IKaHOB: ra/IoreHNUpoBaHue,
HUTPOBaHWe, AernapupPoBaHne, TEPMUYECKOE pPa3fioXKeHne (MMpoans), ropeHne
KaK 04MH U3 OCHOBHbIX MCTOY- HUKOB TEM/A B MPOMbILUAEHHOCTU U ObITY,
KaTa/IMTUYECKOE OKMUCNEHUNE, KPEKUHT KaK CNOCOObI NONYYEHMA BAXKHEMLLNX
COeAMHEHNN B OPraHMYECKOM CUHTE3e, U30MepU3aLLma Kak cnocob noayyeHus
BbICOKOCOPTHOro 6eH3mHa. MexaHM3m peakummn cBob6oaHOPaAMNKANIbHOIO
3amelLeHns (Ha Nnpumepe X10pMpoBaHna meTaHa). CUHTETUYECKMe cnocobbl
nosly4eHuMaA ankaHos. MeToapl NONYYEHUN aNKaHOB M3 aNKUAraoreHna0B
(peakumn Bropua), aekapbokcunmpoBaHMem coseit KapboHOBbIX KUCIOT U
3/1eKTPO/IM30M PACcTBOPOB coJiei KapboHOBbIX KMCNOT. HaxoxKaeHne ankaHoB B
npupoe 1 NpUMeHeHMe anKaHoB.

LMknoankaHbl. CTpoeHMe MOJIEKYN LMKNOanKaHoB. Obwan popmyna
LMKN0anKaHoB. HomeHKNaTypa UMKIoanKaHoB. M3omepua UUMKNO0aNKaHOB:
YINEePOAHOro CKeeTa, MeK1accoBas, NPOCTPaHCTBEHHan (LMC-TpaHC-
nsomepwsn). HanpsxeHHble

N HEHanpsAMKeHHble LMKAbl. CneundmrKa CBOMCTB LMKI0AKAHOB C MaJibiM
pasmepom LMKAa. XUMUYECKME CBOMCTBA LMKAOMNPONaHa: ropeHne, peakumm
npucoeguHeHus (rMapMpoBaHue, NpucoeamMHeHue raloreHos,
raJoreHoBOA0POA0B, BOAbI) M LMKNOIEKCaHa: ropeHne, peakuumn paguKanbHOro
3amelleHnn (xN1opupoBaHue, HUTpoBaHUe). MoyyeHue LMKA0aIKaHoB 13
a/IkaHOB

W guranoreHaskaHoB. AJIKeHbl. DNIEKTPOHHOE U NPOCTPaHCTBEHHOE CTPoeHUe
MOJIEKY bl 3TUNEHA. SP2-Tnbpuamnsaunsa opbuTtanein aToMoB yriepoaa. o- U p-
Csasun. lomonormyecknin pag n obwas ¢opmyna ankeHos. HomeHKknatypa
aNKkeHoB. M3omepua anKkeHoB: yrNepoaHOro CKeneTa, NooKeHUA KPaTHOM
CBA3U, NPOCTPAHCTBEHHAnA (reoMeTpuyecKan nsomepumsa, Uam
LMC-TpaHC-M30Mepus), MerKKnaccoBasn. Pusnyeckme cBOMCTBA aNIKEHOB.

Yrnesogopoabl U UX NPUPOAHbIe UCTOYHUKM (21 yac)

MoHaTHe 06 yrnesogopogax. MpmMpogHble UCTOYHMKN YIIEBOA0POLOB.
HedTb 1 ee npombiwneHHan nepepabotka. PpakuMoHHaA NepPeroHKa,
TEPMUYECKMIA N KaTaIUTUYECKUI KPEKUHT. MNpuUpoaHbIi a3, ero coctas U
npaKTU4yecKoe ncnosibzoBaHue. KameHHbIM yrosb. KokcoBaHue
KaMEHHOro yras.

AnKaHbl. fomonormyeckmin pag 1 obuaa dopmyna ankaHos. CTpoeHue
MONEKYNbl METAHA U APYIMX aIKaHOB. M30Mepus U HOMEHKAaTYpa
aNKaHoB. DU3NYECKME N XMMMYECKUE CBOMCTBA a/IKAHOB: Peakuum
3ameLLeHuns,

ropeHue afIkaHOB B Pa3/IMYHbIX YCA0BUAX, TEPMUYECKOE PA3NOKEHUE
aNKaHOB, N3oMepu3auma askaHoB. MpumeHeHMe ankaHoB. MexaHu3m
peakLMn pamKaNbHOIO 3aMeLLEHUA, ero CTaguu.

MpaKTUyecKkoe UCNosb30BaHME 3HAaHUN O MexaHu3me
(cBOBOAHOPAAMKANBHOM) peakL MM B NPaBUIaX TEXHUKK 6e30nacHOCTU B
6bITYy M Ha Npon3BoacTse. MpoMbILNEHHbIE CNOCOObI NOAYYEeHUA:
KPEKMHTI a/IkaHOB, PaKLMOHHAA NeperoHKa HedTu.

AnKeHbl. Fomosiornyeckuin pag v obuas popmyna ankeHos. CTpoeHue
MONEKYbl STUEHA N APYTUX aIKEHOB. MI30MepuA afIkeHOB: CTPYKTYpPHasA
M NpocTpaHcTBEHHaA. HomeHKnaTypa u pusnyeckme cBOMCTBA a/IKEHOB.
MonyyeHue 3TUNEHOBbIX YINEBOAOPOA0B U3 a/IKAHOB, FAa1I0reHa/IKaHoB,
CNunpTOoB. Peakuuu nprucoeanHeHunn (rmapuposaHue,
rmaporaaoreHMpoBaHne, raloreHMpoBaHne, rmapaTauus). Peakumm
OKUCNIEHMA N NONIMMEPU3ALLUN aNKeHOB. NTpUMeHeHne anKeHoOB Ha
OCHOBE MX CBOMCTB

PelweHune pacyeTHbIX 33234 Ha YCTaHOBEHWE XMMUYECKOI popmy bl
BeLLeCcTBa NO MAcCOBbIM AO/AM 3/1€MEHTOB.

AnKuHbl. FTomosiornyeckuin pag ankuHos. O6was ¢opmyna. CtpoeHne
MOEKY/Ibl AUETUNEHA W APYrUX aNKMHOB. M3omepuna anKMHOB.
HomeHknaTypa aueTuaeHoBbIX yr1eBogopoaos. MosyyeHne aakuMHOB:
METaHOBbIN 1 KapbugHbli cnocobbl. PU3nYecKne CBOMCTBA a/IKMHOB.
Peakumn npucoeanHeEHNA: ranoreHMpoBaHne, TIMAPUPOBAHNE,
rmpporanoreHMpoBaHue, rmgpatauma (peakuma Kyueposa).




XMMUYecKkune CBOMCTBA aIKEHOB. Peakumm anekTpodpuabHOro NnpmucoeanHeHns
KaK cnocob nosyyeHmsa GyHKUMOHANbHbIX NPOU3BOAHbIX YI1€BOAOPOAOB:
rTMAPUMPOBAHKNE, FANIOFEHUPOBAHNE, TMAPOra0reHNPOBAHUE, rMapaTaLma
anKeHoB. MexaHU3M 3neKTPoPUAbHOro NPUCOeAMHEHMUA K ankeHam. Mpasuio
MapKOBHMKOBA M ero 06bACHEHWE C TOUYKW 3PEHMA SIEKTPOHHOM TEOPUN.
PaagukanbHoe npucoeamHeHne 6poMoBoAOPOAA K a/IKEHAM B NPUCYTCTBUMU
nepekucei. Bsammogencrame aikeHOB ¢ BpoMOM 1 X/IOPOM B razoBoi dase
Npw BbICOKOI TeMnepaType unaun Ha ceeTy. OKMCAEHWNE a/IKEHOB: FOPeEHNE,
OKUCNIEHME KUCNIOPOAOM B MPUCYTCTBUM Xopuaos nannagus (I) u megm (II)
(Bakep-npouecc), OKUCNEHNE KUCIOPOAOM B MPUCYTCTBMU cepebpa, OKUCIeHne
ropAYMM NOAKUCNEHHBIM PACTBOPOM NMepMaHraHaTa Kasima, OKUCaeHune
nepmaHraHaTom Kanusa (peakuus BarHepa), o3oHMpoBaHue. KayecTBeHHble
peakuumn Ha ABONMHYO cBA3b. pomblwaeHHble U NabopaTopHble cnocobbl
noJslydeHua afkeHoB. MNosydeHne aflKeHOB AernapMpoBaHMEM anKaHOB;
peakunen sNMMMHUPOBAHMA U3 CMMPTOB, rAIOreHaIKaHOB, AMIAIOreHaIKaHOB.
Mpaswuno 3aluesa. Moanmepusauma ankeHos. MNoanmepmsaums Ha
KaTanusatopax LUurnepa—HaTtra. MNoAMaTUAEH KaK KPYNHOTOHHAMHbIN NPOAYKT
XMMUYECKOro NPoun3BoAaCTBa. [pMMeHeHWE aIKeHOB (3TUAEH M NPOMNUAEH).
AnkaaueHbl. Knaccupurkauma ankagmeHos no B3aMHOMY PacroNOKeHUIO
KpaTHbIX cBA3el B Mosiekyne. OCO6eHHOCTM 31EKTPOHHOIO U
NPOCTPAHCTBEHHOrO CTPOEHMA CONPSXKEHHbIX anKkaaneHos. O6Lwan popmyna
aNnKagueHos. HomeHKnaTypa u n3omepus aikagmeHos. dPrsmyeckme CBOMCTBA
aNnKagmeHoB. XMMUYECKME CBOMCTBA a/IKaIMEHOB: PeakLUn NpucoeanHeHuA
(rvapupoBaHue, rafioreHMpoBaHKe), ropeHus n noammepusaumm. 1,2-un 1,4-
MpucoegmHeHue. MNonyyeHne ankagmeHos. CuHTe3 byTaaneHa us 6ytaHa u
ataHona. Monnmepusaums. Kayuykn. Bknag C. B. Jlebepesa B nosyyeHune
CUMHTETMYECKOro KayyyKa. ByskaHu3auma KayuykoB. Pe3nHa. MHoroob6pasue
BM/0B CMHTETUYECKUX Kay4yKOB, UX CBOMCTBA M NPUMEHEHUE. ANKUHBI.
INeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHME MOJIEKY/bI ALleTUIEHa.
sp-M'mbpugmsaums opbuTtanein aTomos yriepoaa. Flomonormyeckunin paa u
obuasn popmyna ankmHos. HomeHKnaTypa ankuHos. M3omepma anknHoB:
Yr1epOAHOro CKeeTa, NOJIOKEHUSA KPAaTHOM CBA3M, MEXKKIAcCoBas.
®dun3nyeckmne cBOMCTBA aIKMHOB. XMMUYECKME CBOMCTBA a/IKMHOB. Peakumm
npucoegMHeHUs Kak cnocob nosydyeHMsa NoAMMEepPOB 1 APYrMxX Nosie3HbIX
NpoAayKToB. MAapMpoBaHue. Peakunmn npucoeanHeHNs raforeHos,
raloreHoBoA0POA0B, BoAbl. TpUMepm3aLma U AMMepM3aLma aueTuaeHa.

Oumepusauma n Tpumepusaumsa anknHos. OKncneHue. MpumeHeHue
aNlKMHOB.

OneHbl. CTpoeHUe MoeKy, U30OMEPUA U HOMEHKNaTYpa aflkaAUeHOoB.
dusnyeckmne cBOMCTBA, B3aMMHOE PACMoIOKEHUe Nn-cBA3el B
MOJIEKYIaX a/IKaANEHOB: KYMYIMPOBAHHOE, CONPSXKEHHOE,
n30/1MpoBaHHoe. OCOHBEHHOCTM CTPOEHUA CONPAXKEHHbIX a/IKAAMEHOB, UX
noJsiyyeHue.

AHaNornsa B XMMMUYECKMX CBOMCTBAX a/IKEHOB M a/IKaAMEHOB.
Monnmepmsaums ankaameHoB. HaTypanbHbI U CUHTETUYECKUIA KaydyKu.
BynKkaHu3auna Kay4dyka. PesamHa. Pabotbl C.B./lebeneBa, ocobeHHOCTH
peakumit npucoeguHeHnnA K alkagmMeHam C CONpsXKeHHbIMU NMU-CBA3AMMU.
LmknoankaHbl. Fomonornyeckuii pag v obwas Gopmysa UMKA0AKAHOB.
Hanps»keHune unkna 8 C3H6 , C4H8, C5H10, KoHpopmauymm C6H12,
N30MePUA LUMKA0ANKAHOB (N0 CKENETY», UMUC -, TPAHC-, MEXKKIAcCoBasn).
XMMMYECKMe CBOMCTBA LIMKN0AIKaHOB: FOPEHWE, Pa3/IOKEHNE,
pafnKanbHoe 3amelleHune, nsomepmsauma. Ocobble cBolCTBa
LUMKAoNponaHa 1 uMknobyTtaHa.

ApeHbl. BeH3on KaK npeacTaBuTenb apeHoB. CTpoOeHME MONEKYbI
6eH30na, conpaxeHne nu-ceasei. NonyyeHne apeHoB. Pusmyeckune
cBoicTBa 6eH30/1a. Peakumm snekTpoPpuabHOro 3ameLeHuns ¢ y4acTuem
6eH30Na: raforeHUpoBaHMEe, HUTPOBAHWE, aIKNANpoBaHue. OpueHTaums
npw 3N1eKTPodUNbHOM 3amellleHMn. Peakummn 60KOBbIX Lenei
ankunbeHsonos. Cnocobbl nonyyeHusa. MpumeHeHne 6eH3ona u ero
roMoJ10roB.

PelleHune pacyeTHbIX 3a4a4 Ha BbiBOA, GOPMYN OpraHUYECKMX BELLECTB
MO MaccoBbIM A0/IAM U MO NPOAYKTaM CropaHus.

DemoHcTpaumun. NlopeHure sTuneHa. OTHoWeHMe BELWEeCTB K pacTBopam
nepmaHraHaTa Kanusa u 6pomHolii Boge. OnpegeneHme KauecTBEHHOro
COCTaBa MeTaHa M 3TU/iIeHa No NPoAYKTaM ropeHus.

NaboparopHble onbiTbl. 1.M3rotoBneHne mogenein yrneBogopoaos 1 nx
ranoreHnpPoun3BogHbIx.2.03HaKoMIeHMe ¢ NpoayKTamMn HedTw,
KaMEHHOrO yras U NpoAyKTamu ux nepepabotku. 3.06HapyKeHune B
KepocuHe HenpeaenbHbIx coeagnHeHnin. 4. O3HakomeHue ¢ obpasuamm
Kay4yyKoB, pe3uHbl 1 360HUTa.




PeaKkunun 3ameweHmaA. KNCNOTHblE CBOMCTBA a/IKNHOB C KOHLLEBOM TPOMHOM
CBA3blo. AueTuneHunabl. Bsaumogelicteme aueTUNIEHUAOB C raloreHaakaHamMm.
lopeHue auetuneHa. OKUcaeHne alKMHOB PAaCTBOPOM NepMaHraHaTa Kanus.
MonyyeHue aueTuaeHa NMPOIN30M MeTaHa U KapbuaHbim meTogom. CUHTe3
a/IKUHOB A/IKMINPOBaAHMEM aLEeTUANAO0B. NpuMeHeHMe aueTuneHa. flopeHne
aLeTWU/IeHa KaK UCTOYHWMK BbICOKOTEMMEPATYPHOrO NJIaMeHn Ana CBapKu u
pe3Kkun metannos. ApeHbl. UcTopua oTKpbITMA 6eH3ona. MNoHATME 06
apomaTtmyHocTu. Mpasnno Xokkens. HebeHsonagHble apomaTUYECKUE CUCTEMDI.
CoBpeMeHHble npeacTaBaeHnsa 06 3/1eKTPOHHOM U NMPOCTPAHCTBEHHOM
cTpoeHun beHsona. Obuwan popmyna apeHoB. M3omepusa U HOMEHKNATYpPa
romosioros 6eH3oa. M3omepusa ansamelleHHbix 6eH3010B Ha npumepe
Kcunonos. Pusnyeckme ceolictea beH3ona. Xummnyeckme cBoicTea 6eHsona.
Peakunn 3amelleHuns B 6eH3onbHOM aape (anekTpoduabHoe 3ameLeHune):
raforeHMpoBaHUE, HUTPOBaHWE, aNIKUINPOBAHUE, aUUANPOBaHME,
cyNbdupoBaHme. MexaHU3m peakumnmn sneKTpoduIbHOIo 3aMeLleHns. Peakumm
npucoegmHeHua K beHsony (rMapuposBaHme, raoreHMpoBaHue (XxnopunposaHue
Ha cBeTy)). Peakuus ropeHns. OcobeHHOCTN XMMUYECKUX CBOMCTB
aNIKMNBEH30/10B Ha NpUMepe Toayona. B3anmHoe BAMsAHME aTOMOB B MOJIEKY/1e
Tonyona. MpaBuna opMeHTaLUM 3aMECTUTENEN B PeaKUUAX 3aMeLLLEeHMUS,
CornacoBaHHas M HecorsiacoBaHHan opueHTauunsa. X1opupoBaHMe Toayona.
OKMCNeHNe aNKMNBEH30/10B PaCcTBOPOM NepMaHraHaTa Kanums.
lanoreHMpoBaHMe anknnbeH3010B B 6OKOBYIO Lenb. HUTpoBaHue
HUTpobeHsoa. MonyyeHne 6eH3ona K ero romosnoros. NMpumeHeHne
romosioros 6eH3oa. MoHATME O NoANALEPHbIX apeHax, ux pusnoaoruyeckoe
OEeNCTBME Ha OpraHM3M YesioBeKa. [eHeTUYecKan CBs3b MeXAy Pas/INYHbIMU
Knaccamu yrnesogopoaoB. KayecTBeHHble peakLmn Ha HenpeaesbHble
yrnesogopogapl. lanoreHonponsBogHble YrneBoAOPOAO0B. DNEKTPOHHOE
CTPOEHMeE raIoreHoNPoM3BOAHbIX YI1EeBOL40POA0B. Peakumn 3amelleHnn
raioreHa Ha rmMApPOKCUA, HUTPOTpynny, LMaHorpynny, ammHorpynny. Jercteue
Ha ra/fIoreHNpPoM3BoOAHblE BOAHOIO M CMMPTOBOroO pacteopa wenoyn. CpaBHeHue
peaKUuMOHHOM cnocobHOCTM anKkua-, BUHWUA-, peHnn- n 6eH3naranoreHMa0B.
B3anmopaencteme guranoreHankaHoB C MarHMem u UMHKoM. NMoHATHe o
METaN/I00pPraHUYecKmx coeauHeHmax. MarHmnopraHmyeckme coeMHeHus.
PeakTus puHbApa. Mcnonb3oBaHMe rafloreHonpPom3BoOAHbIX B BbITY, TEXHUKE U
B CMHTe3e.

Kucnopoacoaepkawme opraHmueckue coeguHeHua (24 yaca)

Kucnopoacogep:kawme coeguHeHuma. (17 u)




CnupTbl. KnaccudmKauma, HOMEHKNATYpPA U MSOMEPUA CIUPTOB.
Fomonornyeckuii pag n obwaa ¢opmyna npesenbHbIX 0A4HOATOMHbIX CMPTOB.
dunsnyeckmne cBoMCTBa NpeaebHbIX 04HOAaTOMHbIX CMMPTOB. BogopoaHan cBA3b
MeXAy MOJIEKY/1aMN U ee BANAHUE Ha GU3NYeCcKne CBOMCTBA CNUPTOB.
XMMUYECKne CBOMCTBA CNUPTOB: KUCIOTHbIE CBOMCTBA (B3aMmogencTame ¢
HaTpMeM Kak cnocob yCTaHOBEHMA HAIMUYMUA TMAPOKCOrPYNbl); peakunm
3ameLLeHNa TMAPOKCUIbHONM rPYMMbl Ha FasioreH Kak cnocob noayvyeHus
pacTBOPUTENEN; MEKMONEKYNAPHAA U BHYTPUMOEKYNAPHAA AernapaTtaums;
obpasoBaHMe CNOXKHbIX 3OUPOB C HEOPraHMYECKMMU U OPraHNUYECKUMMU
KMCNOTaMK; ropeHne; okucieHme okemaom megu (1), nogkncneHHbIm
pacTBOPOM MepMaHraHaTa Kaauns, XpOMOBOM CMECbIO; peakLmm
YyrneBogopoAHOro paamkana. CpaBHeHMe peakLMOHHOM cnocobHOoCTH
NepPBUYHbIX, BTOPUYHBIX U TPETUYHbIX OL4HOATOMHbIX CIMPTOB B peaKLmm
3amelleHnn. Ankoronatoel. F'nMapoans, ankuanposaHue (CMHTE3 NPocTbiX 3dunpos
no BunbamcoHy). ddupbl pocdopHbIX KUCNOT. Ponb MOHO-, AK- 1 TpudochaTos
B Broxnmmyeckmx npoueccax. MPoMbIWAEHHbIN CMHTE3 MeTaHoNa. MonyyeHune
3TaHONa: peakuuna 6POXKEHNA TOKO3bI, r’MApaTauma sTuaeHa. NpumeHeHne
MeTaHo/1a 1 3TaHoNa. PU3nonornyeckoe AeNCTBUE METAHOMA M 3TAHOIA HA
opraHuMsm Yenoseka. MHOroaTomMHble CUPTbI. DTUAEHIIMKONb U FANLEPUH KaK
npeacTaBUTeNMN NpeaesibHbIX MHOFOAaTOMHbIX CMIMPTOB, X GU3NYECKue U
XMMUYECKMe cBOMCTBA. KauecTBEHHasA peakuus Ha MHOrOAaTOMHble CNUPTbLI U ee
NpUMeHeHMe A1a Pacno3HaBaHWUA rULLEPUHA

B COCTaBe KOCMeTUYecKkux cpeacts. CMHTE3 AMOKCaHa U3 STUEHTINKONS.
TOKCUYHOCTb STUNEHTIMKOANSA. [IPaKTUYECKoe NPUMEHEHME STUIEHTINKONA U
ravuepuHa. MpocTble 3pupbl Kak M3oMepbl NpesesbHbIX 04HOAaTOMHbIX
cnupTtoB. CpaBHEHME UX PUINYECKUX U XMMUYECKUX CBOMCTB CO CMMPTaMM.
Peakuma paclienneHmsa npocTbix 3¢pUpoB Mog0B0A0POAOM. NepoKkcnabl
NpPocTbiX 3pUPoB, Mepbl NPELOCTOPOKHOCTM NpK paboTe ¢ HUMKU. DeHoNbI.
CTpoeHue, nsomepma n HomeHKnaTypa ¢eHosioB. B3anmHoe BAnsSHME aTOMOB B
Mmosekyne peHona. Pusnyeckme n XuMmmnyeckmne ceonctea GpeHola U Kpesonos.
KucnoTHble cBolcTBa GEHONOB B CPAaBHEHUMN CO CIMPTAaMM: peaKLMK C HAaTPUEM,
rMOPOKCUAOM HaTpUs. Peakumm 3amelleHmsa B 6eH30/IbHOM KoJibLie
(ranoreHnpoBaHue (6pommnpoBaHme), HUTpoBaHUe). MNpocTbie admpbl PeHOoNOoB.
Okucnenune ¢peHonoB. KayecTBeHHble peakuun Ha peHon. NonyyeHne dpeHona.
MpumeHeHne peHona. KapboHUAbHbIE coeaMHeHUs. ANbaernabl U KETOHbI.
INEeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHME KapbOHUABHOM rpynnbl, ee

CnunpTbl. CocTaB 1 KnaccudmrKaums cnMpTos (No xapakTepy
yrn1eBo4opOAHOIo pagmMKana U no aToMHOCTM), HOMEHKATYpa.
N3omepus cnmpToB (NoIoXKeHNE TMAPOKCUIBHbIX FPYMM, MEXKK/IaccoBas,
«YrnepogHoro ckesneta»). dusmyeckme CBOMWCTBa CNMPTOB, UX
noayyeHune. MexmoneKkynapHaa BoLopogHan cBa3b. OcobeHHOCTH
3N1EeKTPOHHOTIO CTPOEHUS MOIEKYA CNUPTOB. XMMMNYECKME CBOMCTBA
CNMpTOB, 0OYCNOBNEHHbIE HAIMYMEM B MONEKYNAX TMAPOKCOTpYnn:
obpas3oBaHMe a/IKoronAToB, B3aMMOAENCTBUE C ra/IoreHOBOAOPOAAMM,
MEXMONEKYNAPHAA U BHYTPU MOSIEKYNAPHaA Aernapartaums,
aTepudPuKauma, OKUCAEHME U aernapupoBaHmne cnupTos. OcobeHHOCTH
CBOWMCTB MHOIMOATOMHbIX CNKpTOB. KayecTBeHHan peakLma Ha
MHOroaToOMHble CNUpPTbl. BaxkHelwmne npeacTaBuTeNn CNMPTOB: MeTaHo,
3TaHOJ, 3TUJIEHIINKO/Ib, TnLepuH. Pusnmonormyeckoe gencremne
MeTaHo/1a 1 3TaHo/1a. PaccmoTpeHne MexaHU3MOB XMMUYECKUX peakuuii.
OemoHcTpauuu. BoigeneHve sogopoga 13 sTUI0BOro CAMpTa.
CpaBHeHWe CBOMCTB CMMPTOB B FOMOJ/IOFMYECKOM pAay (pacTBOPMMOCTb B
BOJE, rOpeHMe, B3auMoAeNCTBUE C HaTpuem). Bsaumopenctame
rAnuepuHa ¢ Hatpuem. MNonydeHune cnoxKHbix apupos. KayectseHHas
peakLma Ha MHOTOaTOMHbIe CnMpPTbl. KayecTBeHHaA peakuma Ha GeHon
(c xnopugom xenesa (lll), PactBopmumoctb peHona B Boae npwm
pa3nuyHon Temnepatype. BoitecHeHne dpeHona ns PeHonATa HaTpPUA
YrO/IbHOM KUC/IOTOW.

NaboparopHble onbiTbl. 1. PacTBOpeHMe rnLepuHa B BOAE U peakuma
ero c ruapokcugom megu (11). Bsaumogaeiictene deHona ¢ 6pomHoi
BOZOW 1 C PaCTBOPOM LLENOUMN.

®eHonbl. CTpoeHue, Msomepua, HOMeHKAaTypa GeHoN0B, NX
¢dun3nYecKkme cBOMCTBa U NosiydeHne. Xmummdeckne ceoiictea GeHooB.
KucnotHble cBoicTBa. BsaumHoe BAMAHWE aTOMOB M rPynn B MOJIEKY1axX
OopraHMYecKux BelecTs Ha Npumepe peHona. MonmkoHaeHcauma
¢deHona ¢ popmanbaernaom. KauectBeHHasa peakuma Ha peHo.
MNpumeHeHne dpeHona. MHoroaToMHble peHoNbI.

JemoHcTpauun. BoigeneHme sogoposa 13 aTUI0BOTO CAMPTA.
CpaBHeHMe CBOMCTB CMMPTOB B FOMOJ/IOFMYECKOM pAay (pacTBOPMMOCTb B
BOJE, ropeHne, B3aUMoAeNCTBUE C HaTpuem). Bsaumogenctame
rANLepUHa ¢ HaTpuem. MNMonyveHne cnoxKHbix apupos. KayectBeHHan




NONSIPHOCTb U NOAAPU3YyeEMOCTb. Knaccudumkaums anbaernaos u KETOHOB.
CTpoeHue npenenbHbIx anbaernaos. FoMonorMyeckunin pag, HoMeHKNaTypa,
n3omepua npeaenbHblx anbaernaos. CTpoeHne MoNeKyY bl ALETOHA.
Fomonornyeckuit pas, HOMeHKNaTypa U M3omepua KeToHoB. O6uaa dopmyna
npeaenbHbIX aNbaernaos n KetToHoB. Pusnyeckne ceorictea popmanbaernaa,
aueTanbaernga, auetoHa. MoHATUE O KETO-eHO/IbHOM TayTOMeEPUU
KapbOHUNbHbIX COeANHEHNN. XMMUYECKMEe CBOMCTBA NpeaesibHbIX a/ibaernaos
N KETOHOB. MexaHM3M peakLMn HYKNeoPpUabHOro NPUCoesMHEHMA NO
KapboHWNbHOW rpynne. Peakuuu npucoegmHeHNA BOAbI, CMNPTOB,
LUMaHoBOAOpOAa M rnapocyibduTa HaTpusA. MonydyeHne aueTanen 1 Ketanen.
CpaBHeHMe peaKkLMOHHOM CNOCOBHOCTM anbaernaoB U KETOHOB B PeaKLmsax
npucoegmHeHuA. Peakuym sameLLeHMa aToMOB BOAOPOAA NPU YIIEPOLAHOM
aTtome Ha ranoreH. Nonnmepusauma popmanbaermaa u auetanbaernaa. CuHTes
CNMPTOB B3aMMOAENCTBUEM KapOOHM/IbHbIX COEAUHEHUI C PEAKTUBOM
IpuHbApa. OKUCNEHNE KapbOHUbHbIX coeauHeHuit. OcobeHHOCTU peakumm
OKUcNeHnn aueToHa. CpaBHEHWE OKUC/IEHMA aNbAerMaos U KETOHOB.
MapupoBaHue. BoccTaHOBNEHMNE KAapPOOHUNbHbBIX COEANHEHUI B CNIUPTbI.
KauecTBeHHble peakuum Ha anbaernaHyo rpynny (peakumns «cepebpsaHoro
3epKana», B3aumogeinctame c ruapokcmaom meaum (11)). AnbaAonbHO-KPOTOHOBASA
KOHAEeHcaumMaA anbaernaos n ketoHos. OcobeHHocTM dopmanbaernaa.
MonyyeHue NpeaenbHbIX aNbAernaoB: OKUCAEHNE CNMPTOB, rMapaTaums
aueTtuneHa (peakuua KyyepoBsa), oKMCAEHNEM STUNEHA KMCNOPOAOM B
npucyTcTBMu xnopuaa nannagus (l1). MonyyeHue aueToHa OKUCIEHUEM
NPOMaHo/a-2 1 pas3noXKeHMeM KasbLlMeBOM UAn 6apmneBon CONM YKCYCHOM
KMcnoTbl. TOKCMYHOCTb anbaernaos. BarkHelwne npeacTtaBUTeNn anbaernaos um
KEeTOHOB: popManbaerus, YKCyCcHbl anbaerma, aLueToH u ux npakTmyeckoe
ncnosb3oBaHue. KapboHoBble KMCNoTbl. CTpoeHMe npesesibHbIX 04HOOCHOBHbIX
KapboHOBbIX KMCNOT. Knaccudumkaums, nsomepumsa n HOMeHKIaTypa KapboHOBbIX
KMCNOT. INEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHME KapboKCUAbHOM rpynnbl.
Fomosiornyeckuit psa v obuwaa ¢opmyna npeaenbHbiX 04HOOCHOBHbIX
KapboHOBbIX KMCNOT. PU3nYECKMe CBOMCTBA NpesesbHbIX O4HOOCHOBHbIX
KapbOHOBbIX KUCNOT Ha NpUMeEpPe MypPaBbUHOM, YKCYCHOM, MPOMNMOHOBOM,
NasbMUTUHOBOW N CTEAaPUHOBOM KUCNOT. BogopoaHble cBA3K, accoLmaLms
KapbOoHOBbIX KUCNOT. XMMUYECKME CBOMCTBA NpeaebHbIX 0AHOOCHOBHbIX
KapbOoHOBbIX KUCNOT. KUCNOTHbIE CBOMCTBA (M3MEHEHNe OKPaCKM MHANKATOPOB,
peaKkLMn C aKTUBHbIMM METAI/TaMN, OCHOBHbIMM OKCUaMK, OCHOBAHUSAMMU,

peakuma Ha MHOrOaTOMHble CNNPTbI. KauyecTBeHHaA peakumnsa Ha peHon
(c xnopugom xenesa (lll), PactBopmumocTb peHona B Boae Npwm
pasfinyHoM Temnepatype. BoitecHeHne peHona n3 PeHonnTa HaTpuA
YrONbHOM KNCNOTON.

NabopaTtopHble onbiThl. 1. PacTBOpEHUE FINLEpUHa B BOAE U peakumn
ero c ruapokcuaom meau (11). Bsaumogeiicteme peHona ¢ 6poMHoiA
BOOM M C PacCTBOPOM LLLENOYUMN.

Anbgerngbl u KeToHbl. Knaccndukaums, cTpoeHme Ux Mosiekyn,
n3omepua n HomeHknaTypa. OCO6EHHOCTM CTPOEHUA KapbOHUIbHOM
rpynnbl. dusnyeckune ceoictea popmanbaernga v ero romos1oros.
XMMMYecKue CBOMCTBA a/ibAernaos, 06ycNOBAEHHbIE HAIMYMEM B
MoieKyie KapbOHWABHOW rpPynMbl aTOMOB (FMAPUPOBAHNE, OKUCAEHME
aMMMaYHbIMKM pPacTBOpPammM oKcmaa cepebpa u ruapokcnaa meam (I1)).
KauecTBeHHble peakuun Ha anbgernapl. Peakums nonmMKoHAeHcaUmMm
¢deHona ¢ popmanbaernaom. OcobeHHOCTU CTPOEHUA U XMMUYECKMX
CBOWCTB KETOHOB.

demMoHcTpauunu. Peakumna «cepebpsiHoro sepkana.

JNabopaTopHble onbITbl. KauecTBEHHbIE peaKkLumu Ha anbaernabl (c
aMMMaYyHbIMKU pacTBOpPamM oKcuaa cepebpa u ruapokcngom meam (11)).
OKucneHune cnupTa B anbaerna. MNosyyeHme 1 cBOMCTBa KaPOOHOBbIX
KMCAOT.

KapboHoBble Kncaotbl. CTpoeHne Moiekyn KapboHOBbIX KUC/IOT U
KapbokcunbHoM rpynnbl. Knaccudmkauma n HomeHKnaTypa KapboHOBbIX
Kncnot. dusnyeckme cBOMCTBA KaPOOHOBbLIX KUCNOT M UX 3aBUCMMOCTb OT
cTpoeHua mosneky. KapboHoBble KMCOTbI B Npupoae. buonornyeckas
posib KapboHOBbIX KMCAOT. O6LME CBOMNCTBA HEOPraHUYECKUX U
OpraHMYecKMx KUCIOT (B3aumogencTeme ¢ MeTainamm, OKCuaamm
MEeTa/I0B, OCHOBAHWAMM, CONAMM). BansHMe yrnesoaopoaHOro
pagMKana Ha cuny KapboHoBOM KMCNOTbl. Peakunsa atepmudukamm,
ycnosus ee nposegeHna. O4HOOCHOBHbIE U MHOFOOCHOBHbIE,
HenpegenbHble KapboHoBble KNCNOTbl. OTAeNbHbIE NPeacTaBUTENN
KMCNOT.

CnoHble a¢umpbl. CTpOEHUE CNOXKHbIX 3GUPOB, U3oMepUs
(merKknaccoBas n «yrnepoaHoro ckeneta»). HomeHKknaTypa CNoXKHbIX




conamu). MameHeHne cnibl KapOOHOBBIX KUCNOT NPU BBEAEHUN JOHOPHbIX U
aKLEenTopHbIX 3amecTuTenei. BsanmopaeiicTene KapboHOBbIX KUCNOT CO
cnupTamm (peakumsa astepudurKaummn), 06paTMMocCTb peakummn, MexaHnusm
peaKkunn aTepudmKaumn. NanoreHMpoBaHUe KapboHOBbLIX KUCNOT B BOKOBYIO
uenb. OCO6eHHOCTU XMMMUYECKUX CBOMCTB MYyPaBbUHOM KMCNOTbI. MoayyeHune
npeaenbHbIX 04HOOCHOBHbIX KAPOOHOBBIX KUCNOT: OKUC/IEHUE a/ibAerMaos,
OKUCNEHME NEPBUYHbIX CMMPTOB, OKUCIEHWE a/IKaHOB U a/IKEHOB, TMAPOIN30M
reMUHaNbHbIX TPUranoreHNaoB. Bsaumogenicteuem peaktuea MpuHbaApa ¢
YrIeKMCAbIM razom. MNonyveHne MypaBbUHOW U YKCYCHOM KMUCOT B
NPOMbILWAEHHOCTU. MpUMEHEHME MYPABbUHOM N YKCYCHOM KMCIOT.

[ BYyXOCHOBHbIe KapbOHOBbIE KMUC/IOTbI: 0bLLME CNOCOObI NONyYEHUS,
0c0BEeHHOCTU XMMMYECKUX CBOMCTB. LLLaBeneBas n ManoHOBas KMCNOTa Kak
npeacTaBuTeNn AMKAPOOHOBbIX KMCNOT. CUHTE3bl HA OCHOBE MAJIOHOBOIO
adumpa. AHrMapUALI U UMUAbLI AMKAPOOHOBLIX KNMCAOT. HenpegenbHble 1
apoMaTUYECKME KMCNOTbI: 0COBEHHOCTU UX CTPOEHMA U CBOMCTB. MNprmeHeHne
6eH30MHOM KMCNOTbl. ApoMaTUyecKkme ANKapboHOBble KUCNOTLI (GTanesas,
nsodranesan u TepedTaneBas KUCAOTbI): NPOMbILLAEHHbIE METOAbLI NOAYYEHMSA
U npumeHeHue. NoHATUE O TMAPOKCMKAPHOHOBBIX KUCAOTaX U UX
npeacTaBmUTeNAX MONOYHON, TMMOHHOM, S6/104HON N BUHHOW KUC/IOTaX.
Bobiclwme npeaenbHble U HenpeaeibHble KaPHOHOBbLIE KMCIOTbI. 3HaYEeHUE U
npumeHeHMne KapboHOBbIX KUCNOT. PYHKLMOHA/IbHbIE MPOM3BOAHbIE
KapbOHOBbIX KUCNOT. XNOPaHIMAPUALI U aHTUAPNAbI KAPOOHOBbLIX KUCAOT:
nosay4yeHue, rmaponuns. Bsaumoaeincreme x10paHrmMApUL0B € HyKNeoduabHbIMU
peareHTamu. MonyyeHne CNOXKHbIX 3GUPOB C UCNONIb3OBAHMEM
XNIOPAHMMAPUA0B M aHTULPUAO0B KUCNOT. CnoxHble apupbl. CTpoeHue,
HOMEHKNATYpPa U U30OMEpPUA CNOXKHbIX 3PNPoB. CNOXKHbIE 3dMPbI KaK M30Mepbl
KapbOHOBbIX KNCNOT (MexKKnaccoBas nsomepus). CpaBHeHne GpU3NYECKUX
CBOWCTB M peaKUMOHHOM CNOCOOHOCTM CNOXKHbBIX 3GUPOB U NSOMEPHbBIX UM
KapbOHOBbIX KUCNOT. MMAPoan3 CNoXKHbIX 3¢UpoB. Cnocobbl NoyYeHus
CNOXHbIX 3GMPOB: 3TEPUDUKALNA KAPOOHOBBIX KUCNOT, aUUINPOBAHME CMMPTOB
W a/IKOTOSIATOB Fa/IofeH aHMMPUAAMMU U AHTUAPULAMM, ANKUANPOBaHME
KapboKcnnaT-MoHOB. CUHTE3 CNOXKHbIX 3¢MpPoB peHoN0B. CNoXKHbIe 3PUpHI
HeopraHM4Yeckux KUCNoT. HUTpornumuepuH. NMpumeHeHWe COXKHbIX 3¢UPOB B
nuw,esoit 1 napdomepHoO NPOMbILIEHHOCTU. AMUAbI KAPHOHOBbLIX KUCAOT:
noJiydeHMe 1 CBOMCTBA Ha Npumepe aueTamuaa. NoHaTUe 0 HUTpUAax

a¢umpoB. O6PaTUMOCTb peaKkLmn STePUGUKALNN, TMAPOAN3 CAONKHbIX
a¢mpos. PaBHOBeCKE peaKLmu: STEPUPUKALUN- TMAPO0NAN3]; GAKTOPDI
BAMAIOLIME HA TMAPONNS.

Munpbl - cnoxHble adupbl FaMLeprHa n KapboHoBbIX KncaoT. Coctas 1
CTPOEHME MONIEKYA XKMPOB. Knaccndpukauma kmpos. OMbINEHME HKNPOB,
nosy4yeHune mbina. Mbina, 06bACHEHME NX MOIOLLMX CBOMCTB. HKuUpbl B
npupoze. buonornyeckan pyHKums xunpos. NMoHATMe 06 CMC.
06bACHeHMEe motoLmx cBoMCTB mblna n CMC.




KapboHoBbIX KMcNOT. LlnaHrna- puHbl. Conn KapboHOBbIX KUC/OT, UX
TepMUYECKOoe Pas/iorKeHne

B NPUCYTCTBUM Wenoun. CuHTEe3 KapbOHUAbHbIX COeAMHEHNIN PA3N0KEHNEM
Ka/NbLMEeBbIX COMel KapHOOHOBbLIX KUCNOT

OemoHcTpauyun. 1. B3anumoaencreme HaTpmsa ¢ 3STaHO/IOM.

2. OKkuncneHue aTaHosa okengom meam (11). 3. FopeHue aTaHona.

4. B3aumopaencrame TpeT-6yTMA0BOro cnnpTa ¢ CONAHON KUCIOTOMN. 5.
NopodopmHan peakuyma. 6. OnpeaeneHne anbaernaos npm nomoLm
KaQuecTBEHHbIX peakumi. 7. OKUCNEeHUE anbAernaos nepmaHraHaTom Kaaums.
NabopaTtopHble onbiThl. 1. CBOMCTBA 3TUNOBOrO CNNpPTa.

2. CeoucTtBa ravuepuHa. 3. Ceoiictea ¢peHona. 4. CeoiictBa popmannHa. 5.
CBolicTBa YKCYCHOM KncnoTbl. 6. Conn KapboHOBbIX KUC/IOT.

A30T- 1 cepocogeprKawme coeguHeHua (11 yacos)

HuTpocoeanHeHMA. INEKTPOHHOE CTPOEHME HUTPO- rpynnbl. NonyyeHne
HUTpPOCOeANHEHNI. BoccTaHOBIEHME HUTPOAPEHOB B aMUHbI. ApoMaTUYeCKue
HUTPOCOEANHEHUSA.

AKUENTOpHble CBOMCTBA HUTPOrpynnbl. AIbA0NbHO-KPOTOHOBAA KOHAEHCAUMA
HUTpPOCOeANHEHN. B3pbiBUYaTble BewecTBa. AMUHbLI. KnaccnduKkaums no tuny
YrneBogopoAHOro paanKana u Yncay ammMHOrpynn B MoJiekyne, HOMEHKNATYpa,
n3omepma ammHoOB. [lepBUYHbIE, BTOPUYHDBIE U TPETUYHbIE aMUHbI.
ONEeKTPOHHOE N NPOCTPAHCTBEHHOE CTPOEHME NpeaenbHbIX aMUHOB.
dunsnyeckne ceoiictBa aMMHOB. AMUHbI KaK OpraHMYecKMe OCHOBAHUA: peakuum
¢ Bogo#, kncnotamu. Conn anknaaMmmoHuma. PeakLma ropeHma aMmHoB.
ANKNANPOBAHWE U aUNANPOBAHME aMUHOB. Peakunm amMHOB C a30TUCTOM
Kucnotoi. NoHATUE O 4yeTBepPTUYHbIX aMMOHUEBbLIX OCHOBAHUAX. HVITpO3a-
MWHbI. MeToabl MAEHTUDUKALMM NEPBUYHDBIX, BTOPUYHbIX U TPETUYHbIX AMUHOB.
MNonyyeHMe aMMHOB AaNKNANPOBAHMEM aMMUAKA N BOCCTAHOBJIEHMEM
HUTPOMPOU3BOAHbIX YI/IEBOAOPOLOB, U3 CNUPTOB. MpUMEHeHMe aMNHOB B
dapmMaLLeBTMYECKOWN MPOMbILNEHHOCTU. ApOMaTUYECKME aMUHbI. AHUANH KaK
npeacTaBuUTe/lb APOMATUYECKMX aMUHOB. CTpoeHMe aHUINHA. B3amHoe
B/IMAHME FPYNN aTOMOB B MOJIEKY/IE aHUANHA. BansaHWe 3amecTuTenel B
apoOMaTMYECKOM fpe Ha KUCIOTHbIE M OCHOBHbIE CBOMCTBA apUIaMUHOB.
MpuunHbI ocnabneHma OCHOBHbIX CBOMCTB aHU/IMHA B CPAaBHEHUM C aMUHAMM
npeaenbHOro paga. XuMmyeckne CBOMCTBA aHUAMHA: OCHOBHbIE CBOMCTBA
(B3amopencTeme c KUCNOTaMM); PeakLMMN 3aMeLLLEHNA B apOMaTMUYECKOE AP0

Yrnesoabl U a3oTcoaepiKalyme opraHuyeckue sewectsa (12 yacos)
3TMMonorus HasBaHUA Knacca. MoHo-, An- U NoAncaxapuasbl.
MpeacTaBuUTENM KaXKAO0M rpynnbl. BUonornyeckas ponb yrnesonos. Nx
3HAYeHMe B KM3HW YenoBeka M obLiecTsa.

MoHocaxapuapl. x KnaccupuKkaums. Frekcosbl M UX NpeacTaBuUTenu.
INoKo3a, ee pUsMYeCcKMe CBOMCTBA, CTPOEHME MOJIEKYbI. PaBHOBecKA B
pacTBOpe rNoKO3bl. 3aBUCUMOCTb XMMUYECKUX CBOMCTB IIHOKO3bl OT
CTpOeHUs monekynbl. B3anmogeiicteme c rmapokengom meam(ll) npm
KOMHaTHOM TemnepaType U HarpeBaHun, aTepuduKauma, peakumsa
«cepebpaHOro 3epKana», rmapupoBaHune. Peakunmn 6poxkeHna rOKO3bI:
CNMPTOBOIO, MOJIOYHOKMUCAOTO. MNIoKo3a B Npupoae. Buonornyeckas
POAb FNIIOKO3bI. [IPUMEHEHMe T1IoKO3bl HA OCHOBE ee CBOWCTB. DpyKTO3a
KaK n3omep rnoKos3bl. CpaBHeHMFI CTPOEHUA MOJTIEKYZT U XUMUNYECKUX
CBOWCTB I/110KO3bl U PppyKTO3bl. DPYKTO3a B NpUpoLe v ee
6uonormyeckas ponb.

Ouncaxapuapl. CTpoeHue, ob6was popmyna u npeacrasutenn. Caxaposa,
NaKTO3a, MafibTO3a, UX CTPOEeHMeE U Buoaornyeckas ponb. M’maponms
Ancaxapuaos. MpomMbllNeHHOE NolyYeHUe caxapo3bl U3 MPUPOLHOIO
cblpbA. Monucaxapuabl. O6buias popmyna n npeacTaBuTenu:
OEKCTPUHBI U TIMKOTEH, Kpaxmas, Lentoio3a (CpaBHUTeNbHAsA
XapaKTepucTMKa). dusmyeckme CBOMCTBA NOIMCAXapna0B. XMMUYECcKue
CBOWCTBA NosiMcaxapunaos. M’Mapoams nonmcaxapmaos. KayectBeHHas
peakums Ha Kpaxman. Monncaxapuabl B npupoae, ux bnonoruyeckas




(ranoreHupoBaHue (B3anmogencTemne c 6pomHol BogoM), HUTPOBaHUE
(B3amopencTeme c a30THOM KUCOTOM), cybdUPOBAHUE); OKUCIEHUE;
aNIKANPOBaHME N aUMAMPOBaHME NO aTOMY a30Ta). 3allnTa aMUHOTPYNMbI NpU
peaKuun HUTPOBAHUA aHUAUHA. AueTaHnnung,. nasocoegMHeHMA.
[na3oTupoBaHMe NepBUYHbIX apUIaMmMHOB. Peakuum anasocoegmHeHn ¢
BblAesieHneM a30Ta. YCN0BUA a30CO4ETaHUA, A30- U ANA30COCTaBAAIOWLME.
A30KpacuTenmn, 3aBUCMMOCTb UX CTPoeHUA oT pH cpeabl. MHaMKaTopbI.
MonyyeHne aHUAUHA (peaKuma 3uHWHA). AHUIMH KaK Cbipbe A/1A NPOM3BOACTBA
aHU/IMHOBBIX KpacuTenei. CUHTe3bl Ha OCHOBe aHMAMHA. CepoopraHuyeckme
coeanHeHus. NpeacraBneHme o ce- POOPraHMYECKUX COeAUHEHUSAX.
OcobeHHOCTN UX CTPOEHMSA

M CBOMCTB. 3HaYeHMe CepoopraHNYecKknx coegmHeHnii. lretepounknbl. A3oT-,
KMCNOPOA- U CeEpOCOAEprKaLume reTepounkabl. PypaH, nuppon, TModeH n
UMMOA30/ KaK NpeacTaBUTENM NATUYNEHHbIX reTepounKkaos. NMpupoaa
apPOMATMYHOCTU NATUYNEHHDbIX TETEPOLIMKNOB. INEKTPOHHOE CTPOEHME MONE
KY/ibl NMPPOIA, APOMATUUECKUI XapaKTep MOEKybl. KNCNOTHbIe CBOMCTBA
nuppona. Peakumm ruapmnpoBaHnsa reTepoumKkaoBs. MoHATUE O NPUPOAHbBIX
nopoupuHax — xaopodunne u reme. Obwme npeacraBneHma o6 nx poan B
*Kneon npupoge. NMMpranH Kak npeacTaBUTeNb LUECTUUEHHBIX TETEPOLLIMK/IOB.
ONEeKTPOHHOE CTPOEHNE MOJIEKY/Ibl MMPUANHA, aPOMATUYECKUIN XapaKTep
moneKynbl. OCHOBHble CBOICTBA NUpPUAMHA. Paznnume B Npo ABAEHUU
OCHOBHbIX CBOICTB NMPPONA U NMPUANHA. Peakunm nupnanHa:
3aNeKTpodUNbHOE 3aMeLLeHNe, TMaPUPoBaHMeE, 3aMeLL,eHNEe aTOMOB BOOPOAA
B B-N0/1I0XKeHMM Ha ruapokcorpynny. NMUKOAMHbBI U X OKUCAEHME.
KeTo-eHo/bHaA TayTomepua B-rugpokcmnmpugmHa. Taytomepus
B-rnppokcunmupugmHa n ypaumna. MpeacrasneHne 06 nmngasone,
nunepuauHe, NMPUMUANHE, UHOO0NE, HUKOTUHE, aTPOMUHE, CKATOJIE,
dypdypone, ructMgmHe, rMCTammHe, NypuHe, NypPUHOBBIX U MUPUMULUHOBDIX
OCHOBaHMAX

DemoHcTpaumm. 1. OcHOBHble CBOMCTBA aMUHOB. 2. KayecTBeHHble peaKkLnn Ha
AHWAUH. 3. AHUAMHOBbIE KpacuTenu.

4. O6pasupbl reTepoLMKANYECKUX COEANHEHUA.

posib. [IpUMeHeHWe NoANCaXapuL0B Ha OCHOBAHMM UX CBOMCTB
(BonokHa). MoHsaTME 06 UCKYCCTBEHHbIX BOJIOKHAX. Bsaumogaelicteme
LEeNNN03bl C HEOPFraHMYECKMMU U KapOOHOBLIMM KUCNOTaMMU -
06pasoBaHMe CNOXKHbIX 3GMPOB.

JOemoHcTpauuun. Bsaumogelicteme riokosbl ¢ rmapokeuaom meam(ll)
6e3 HarpeBaHWA U NpU HarpeBaHuK. Peakuma «cepebpaHoro sepkana»
rNOKO3bl. [MApP0N3 caxaposbl, LLEe0103bl U Kpaxmana. Konnekuma
BOJIOKOH.

NabopaTtopHblie onbiTbl. B3anmoaencTeme rioKo3sbl U caxaposbl C
rmapokcugom meau(ll). Bsaumopaeicteme Kpaxmana c nogom. O6pasLibl
NPUPOAHBIX M UCKYCCTBEHHbIX BOJIOKOH.

AMuHbI. OnpepeneHmne ammHoB. CTpoeHne aMnHOB. Knaccndukaums,
N30MepuA N HOMEHKNATypa aMMHOB. AindaTnyeckme n apomaTnyeckume
aMUHbIl. AHUAKH. [TonydyeHne aMUHOB: aIKUAMPOBAHME aMMMNAKaA,
BOCCTAHOB/IEHWE HUTPOCOEANHEHWI (peaKuma 3UHUHA). Pusnyeckne
CBOWMCTBA aMWHOB. XMMUYECKNe CBOMCTBA aMUHOB: B3aUMOAENCTBME C
Knucnotamu n Bogoi. OCHOBHOCTb aMMHOB. foMONIOTMYECKUI pas,
apomaTuyecKMx aMUHOB. B3anmHoe BanAaHME aTOMOB B MOJIeKy1ax Ha
npumepe ammnaka, anmdaTMyecknx 1 apomMaTMHeckMx aMmHoB;
aHWAMHa, 6eH30/1a M HUTPObEeH30Na.

AmUHOKMCNOTbI. COCTaB U CTpOEHME MONEKYT aMUHOKUCAOT,
n3omepumn. [1BOMCTBEHHOCTb KMCNOTHO-OCHOBHbIX CBOMCTB aMUHOKUCIOT
N ee NpuYMHbI. BsaumogeictBMe aMUHOKUCAOT C OCHOBAHUAMM,
o0bpasoBaHue cNoXKHbIX 3PnpoB. Bsanmoaencreme aMMHOKUCAOT C
CUNbHBIMM KMcnoTamun. O6pasoBaHne BHYTPUMOIEKYNAPHbIX CONEN.
PeaKuua NOIMKOHAEHCALMN aMUHOKUCAOT.
benku - npupoaHbie Buonoanmepsl. MNentTuaHas rpynna aTomos U
nenTuaHas ceasb. Mentuapl. benku. NepBuyHan, BTOPUYHAA N TPETUYHAA
CTPYKTYpbl 6€/1K0B. XMMUYECKMe CBOCTBA BE/IKOB: FOpeHue,
AeHaTypauusa, rmaponms, KayecTseHHble peakumn. buonornyeckune
dYHKLMM BenkoB. 3HaueHne 6enkoB. YeTBepTMUHas CTPYKTypa 6enkoB
KaK arperaumsa 6e1KoBbIX U HebeKoBbIX MoaeKy. [nobanbHan
npobaema 6enKoBOro rosoaaHma n nytn ee peweHus. NMouatne AHK n
PHK. MoHATMe 0 HyKneoTnae, TMPUMULUHOBBIX U MYPUHOBbIX
OCHOBaHwMAX. lNepBUYHaA, BTOPUYHAA U TPETMYHAA CTPYKTypbl JHK.
Buonornyeckas ponb HK 1 PHK. FeHHasa MHKeHepusa 1 BuoTexHoorms.




OemoHcTpauuun. Bsanmogencrene rntokosbl ¢ rmgpokengom meaun(ll)
6e3 HarpeBaHWs U Npu HarpeBaHUKU. Peakuma «cepebpsHoro sepkana»
rNIOKO3bl. [MAPOAIN3 caxaposbl, LLE/H0103bl U Kpaxmana. Konnekymn
BOJIOKOH.

NabopaTtopHblie onbiTbl. B3anmoaencTeue rioKo3sbl U caxaposbl C
rmapokcngom meau(ll). Bsaumopaeicteme Kpaxmana c nogom. O6pasLibl
NPUPOAHBIX M UCKYCCTBEHHbIX BOJIOKOH.

Buonoruuyeckn akTueHble Bewecrsa (21 yac)

Bronornyeckun akTmeHble BelecTBa HuUpbl Kak C/I0XKHble 3dUpbl FNLEepUHa U
BbICLUMX KAPOOHOBbIX KUCAOT. PacTUTeibHbIE U }KUBOTHbIE XXUPbI, UX COCTaB.
®ur3myeckne CBOMCTBA HKUPOB. XMMUYECKME CBOMCTBA KUPOB: rTMAPUPOBaHME,
oKucneHue. NepoKkcnaHOE OKMCNEeHUE KMPOB. MporopkaHue xupos. M’maponus
NN OMbINEHWNE KMPOB KaK CNOCO6 NMPOMbILLNIEHHOTO NOAYYEeHUA CONEN BbICLUNX
KapboHOBbIX KUCAOT. [MaporeHmnsaums XKupos. MpumeHeHue Knpos. Mbind Kak
CO/IM BbICLLIMX KapbOHOBbIX KMCNOT. Motowwme cBocTBa mbina. MNpeacraBneHune
o annuaax. O6wue npeacraBieHUa o 6Monormyecknx GyHKUMAX TMNNO0B.
Yrnesogbl. O6uwas dopmyna yrnesonos. Knaccudukauma yrnesogos. MoHo-,
O/INro- 1 noancaxapmgbl. Pusnyecknue CBOMCTBA U HaXOXAEHUE YrnesBoa0B B
npupoze (Ha npumepe rioKosbl U GPYyKTO3bl). JIMHENHAA M LMKAUYECKasn
dopMbl roKO3bl U GPYKTO3bI. NMMpaHo3bl M GypaHo3bl. Popmynbl Puwepa m
Xeyopca. [ToHATUE 0 TayTOMEPUN KaK BUAE U3OMEPUM MEXKAY LUKANYECKOM U
NNHelHon dopmamn. ONTMYECKAn M30MEPUA TNHOKO3bl. XMMUYECKUE CBOMCTBA
rNHOKO3bl: OKUCEHWNE XNOPHOM UK BPOMHOWM BOAOW, OKUC/IEHME a30THOM
KMCNOTON, BOCCTAHOB/IEHWE B LUECTUATOMHbBIN CNNPT, aLUINPOBaHME,
aIKWNNPOBaHME, N30OMEPM3aLLUSA, KAYECTBEHHbIE PEAKLMM HA F/TIOKO3Y
(skcnepumeHTaNbHblE AOKa3aTeNbCTBA HAMUMNA anbAernaHoM 1 CNUPTOBBIX
rpynn B rNOKO3e), CMIMPTOBOE, MOJIOYHOKMC/I0E, MPONMMOHOBOKUCIOE U
MacnsHoKucnoe 6porkeHune. MMMKoO3UAHbIM TMAPOKCKUA, ero cneymdunyeckue
cBoicTBa. MNoHsATUE 0 rnKo3maax. MoHATUE O FOKO3UAAX, UX HAXOXKAEHMM B
npupoge. MNonyyeHune raokosbl. PpyKTo3a Kak Usomep raoKosbl. Pbosa

1 nesokcnpubosa. NMprumeHeHne n buonormyeckas ponb yrnesoaos.
OKuncneHne yrneBogoB — NUCTOYHUK IHEPTUN KUBbIX OPraHM3MOB. JMcaxapuapl.
Caxapo3a KaK npeacrtaBuTelb HEBOCCTaHABAMBAOWMX aucaxapnaos. CTpoeHue,
du3nYecKme n XMMmmyecKkme cBOMCTBA caxapo3bl. ManbTo3a, NakTo3a U
uennobuosa: ux cTpoeHune, GMsanyeckne 1 XMMUYecKme ceoiicTea. M'maponns
Ancaxapuaos. lNosyyeHne caxapa U3 caxapHOW cBekAbl. MpumeHeHne

Buonornuecku aKkTueHble Bew,ecTsa (2 yaca)

MoHATHe 0 BUTaMMHax. x knaccudumkauma n obosHaueHme.
MpodunnakTnka aBUTaMMHO30B.

MoHATHE 0 depmeHTax Kak 0 bBMonorMyeckmx KataamsaTopax 6eKoBow
npuposabl. OCO6EHHOCTM CTPOEHMA N CBOMCTB B CPABHEHUM C
HeopraHM4YecKMmMU KaTaamsaTtopamu. 3HauyeHue B 6Monormm u
npUMeHeHue B NPOMbILLNEHHOCTU. Knaccudpukauma depmeHTOoB.
OcobeHHOCTM CTPOEHMA U CBONCTB GEPMEHTOB: CEIEKTUBHOCTb U
3pPEeKTUBHOCTD.

MoHATME O rOpMOHAX Kak BUONOMMYECKM aKTUBHbIX BELLECTBAX,
BbINO/IHAOWMX SHAOKPUHHYIO PEryNsfLNK, }KUSHEAEATEIbHOCTH
OpraHU3MoB.

MoHATUE 0 NeKapcTBaX KaK XMMUOTepaneBTUYECKUX NpenapaTax. Mpynnbi
NIeKapcTB: cyNbdamuabl, aHTMBUOTUKM, acNMpPUH. BesonacHble cnocobbl
NPUMEHEHMA NEeKapCTBEHHbIX GopMm.




caxapo3sbl. [Tonncaxapunabl. Kpaxman, FAMKOreH n Lennnno3a Kak
6uonornyeckmne nonmmepbl. Kpaxman Kak cmecb ammMa03bl U aMUNOMNEKTUHA,
ero ¢pm3nyecKme CBocTBa. XMMMYECKME CBOMCTBA Kpaxmana: rmaposins,
KauyecTBEHHas peaKkuus C Mog0M U ee NpUMeHeHUe ana obHapyKeHuA
Kpaxmana B NPOAyKTax NUTaHMA. FnKoreH: 0cO6eHHOCTU CTPOEHUA U CBOMCTB.
Llenntonosa: ctpoeHue n pusmyeckme cBOMCTBA. XMMUYECKME CBOMCTBA
Lenntno3bl: rmaponams, obpasosaHme CN0XKHbIX 3¢MpoB. MpnumeHeHme
Kpaxmana u uenntonosbl. [IpakTuyeckoe 3HayeHue noancaxapmaos. NoHatne o
npounssoacTee bymaru. HyknemHoBsble KUcnoTbl. Hykneosunabl. Hykneotnapl.
HyKknenHoBble KUCNOTbI KaK NpupoaHble nosimmepbl. COCTaB U CTpoeHue
HyKnenHoBbIx KucaoT (OHK v PHK). Tnaponns HyKnemHoBbIX KUCAoT. Posib
HYKNENHOBbIX KUCNOT B }XU3HEAEeATe/IbHOCTU opraHn3moBs. OyHKkumm HK un
PHK. KomnnemeHTapHoCTb. FeHeTMYecknin koa. NccnegosaHue coctasa JHK
YyenI0BEKa U ero NpakTuyeckoe 3HavyeHne. AMMHOKMCNOTbI. CocTas, CTpOeHue U
HOMEHK/aTypa aMMUHOKUCAOT. TOMOIOrMYECKNI pasa NnpeaenbHbIX
aMWHOKUCNOT. N3omepua npeaenbHbIX aMUMHOKUCAOT. ONTUYeckaa nsomepums.
®un3myeckme ceorcTea npeaenbHbiXx aMMHOKUCAOT. OCHOBHbIE aMUHOKUCIOTHI,
o06pasytowme 6enkn. Cnocobbl NOAYYEHNA aMU- HOKMCAOT. AMMHOKMCNOTbI Kak
amdoTepHble opraHMYecKkne coeguMHeEHNA, PaBHOBECUA B pacTBOpax
aMMHOKMCNOT. CBOMCTBA aMUHOKUCIOT: KUCNIOTHbIE M OCHOBHbIE CBOMCTBA;
N303/1eKTpMYECKas TOUKa; aNKUANpPOBaHNE N auMINPOBaHNE aMUHOTPYNMbI;
aTepUPUKaLMA; peakLmm C a30TUCTON KMCNOTOM. KauecTBeHHble peakumm Ha
aMUHOKMCNOTbI C rMapokcuaom meam (1), HUHrMaPUHOM,
2,4-pnHntpodTopbeHsonom. Cneunduryeckne KayecTBeHHble peakLmMm Ha
apoOMaTMYECKUNE U FreTEPOLMKAN- YECKME aMUHOKNUCIOTbI C KOHLEHTPUPOBAHHOM
a30THOW KMCNOTOM, Ha LMCTEUH C aueTaTom ceuHua (Il). MoHaThe o
LMKAMYECKMX aMUOaX — NIaKTaMax U AuKeTonunepasmHax. buonorunyeckoe
3HaYeHMe a-aMUHOKMCAOT. O61acTU NPUMEHEHUA aMUHOKMCNOT. MNenTuabl, nx
cTpoeHue. NenTuaHaa cBaA3b. AMUAHbBIN XapakTep NnenTugHomu ceasn. CUHTes
nenTnaos. M’Maponns nentmaos. benku Kak npupoaHble 6uononnmepsbl. Coctas
n cTpoeHune 6enKkos. NepBrUHan CTPYKTYpa 6esKkoB. Xumuyeckne metoapl
YCTAaHOBAEHMA aMUHOKMUCAOTHOMO COCTaBa M NoCaeA0BaTeNbHOCTU.
depmeHTaTUBHbIV rTMAPoAn3 6enkos. BropniuHas cTpyKTypa 6enKkoB: a-cnvparsb,
B-cTpyKTypa. TpeTuyHan 1 YeTBEPTUYHAA CTPYKTYpa benkos. AucynbdugHole
MOCTUKN N NOHHbIE




W BaH-Aep-BaasibcoBbl (rMapodobHbie) B3anMmoaencTama. Xmmmyeckue
CBOWCTBa 6&/IKOB: rMAPO0N3, AeHaTypaums, KauyecTBeHHbIe (LBETHbIe) peakumm
Ha 6enku. MNpeBpaleHma 6eN1KoB NULLKM B opraHM3me. bruonornyeckue pyHkumMm
6enKkoB. [IOCTUKEHNA B U3YYEHUU CTPOEHUA U CUHTE3a DesiKoB.
AemoHcTpaumm. 1. PacTBOPMMOCTb Yr1EBOA0B B BOAE M 3TaHoAe. 2. 06pasupl
aMMHOKMCNOT. JlTabopaTopHble onbiThl. 1. CBOMCTBaA rAtoKo3bl. 2. OnpepeneHne
Kpaxmana B NPoAyKTax nutaHmA. 3. upbl 1 Ux cBoicTBa

BbicOKOMOIeKynsipHble coeguHeHus (7 yacos)

OCHOBHblE NOHATUA BbICOKOMOJIEKYAAPHbIX COEAMHEHUN: MOHOMEP, NOIMMEP,
CTPYKTYPHOE 3BEHO, CTeMNeHb Noanmepm3aumm. OCHOBHble cnocobbl NoayvyeHun
BbICOKOMONEKYNAPHbIX COEANHEHWUI: peakunmn NoANMEPU3aLNM U
noankoHgeHcaumun. Cononmmepusauma. CtpoeHue n CTPYKTypa NoIMMepPOB.
3aBMCUMOCTb CBOMCTB NOJIMMEPOB OT CTPOEHUA MoAeKyA. Knaccnduraums
NOIMMEPOB: M1acTMAcChl (N1aCTUKK), snacTomepbl (KayvyKu), BONOKHa,
KoMno3uTbl. COBpeMeHHbIe naacTMacchl (NAACTUKKU) (MOANSTUNEH,
NoANNPoONUAEH, NOAUCTUPOA, NOANBUHUAXAOPUA, GTOPONIACT,
noavMatTuneHTepedTanat, akpua-byTagnMeH-CTUPObHbIN NNACTUK,
nosiMKapboHaTbl). TepMonaacTUyHble U TEPMOPEAKTUBHbLIE MOAUMEPDI.
deHondopmanbaerngHble cMosbl. KoMnNo3uTHble matepuasbl. MepcnekTmnsbl
NCNONb30BaHNA KOMMO3UTHbIX MaTepManos. YrnenaacTukn. BonokHa, nx
Knaccudukauma. NMpupoaHbie N XMMUYeCKMe BONIOKHA. MICKycCcTBEHHbIE U
CUHTETUYECKUE BONIOKHA. [OHATME O BUCKO3E U aLLeTaTHOM BOJIOKHE.
MonnadumpHbie N NoMaMUgHbIe BOJIOKHA, UX CTPOEHME, CBOMCTBA.
MpaKTUyeckoe MCNONb30BaHME BOIOKOH. diactomepsbl. MpupoaHbIi 1
CUHTETUYECKMI KayyyK. PeanHa n 360HUT. [pumeHeHne noaMmepos.
CuHTeTMYecKne nneHkU. MembpaHbl. HoBble TEXHONOMMK faNibHENLEero
COBEPLUEHCTBOBAHMA NOJMMEPHbIX MATEPMANOB.

DAemoHcTpaumm. 1. O6pasupl nnacTuKoB.. 2. KonneKuns BoSIOKOH. 3.
MonnKoHAEeHCcALNA STUNEHTIMKONA C TepedTaneBon KucnoToi. JlabopaTopHble
onbITbl. OTHOLWEHNEe CUHTETUYECKUX BOSIOKOH

K pacTBOpPam KUC/OT U1 LenoYel.

Nab6opaTtopHbiit NpakTUKym (4uaca)

Yrny6néHHbiii ypoBeHb ( 11 Knacc)

ba3oBbliii ypoBeHb (11knacc)




OcHOBbI HeopraHuyecKom xumuum (5 yacos)

Knaccuoukaums n HoMeHKNaTypa HeopraHMYeckux coeanHeHuin BaxHelwme
KNacCCbl HeOpPraHN4YeCKnx BelLLecTB. dnemeHTbl MeTa/ibl U HEMeTaN bl U UX
nonoxeHue B Nepuoamn- yeckor cucteme. Knaccmdumkauma n HomeHKNaTypa
C/IOXKHbIX HEOPraHUYECKNX COeAMHEHWNIA: OKCUAOB, MTMAPOKCUAOB, KUC/IOT U
coneit. F[eHeTUYeCKana CBA3b MeXAy Knaccamm HeopraHUYeCKnX cCoeguHEHNN.
NaeHTUdMKaumMAa HeopraHMYeCcKnx BeLWecTs N MoOHOB. KomnaeKkcHble
coegunHeHuA. CocTaB KOMMNJIEKCHOTO MOHA: KOMI'IﬂeKCOO6pa3OBaTe}'Ib, NNraHAapbl.
KoopanHaumoHHoe Yncno. HomeHKnaTypa KOMNIEKCHbIX COeANHEHN.
3HaYyeHMe KOMMEKCHbIX coegnHeHUN. [ToHATME 0 KOOPAUHALMOHHON XUMUK

1. CtpoeHue aToma. Mepuoamnueckuin 3akoH u NCX3 A.U. MeHgeneesa
(64)

Mopgenu ctpoeHua atoma. AP0 1 HYKNOHbI. HyKAnapl n n3oTtonsl.
INeKTPoH. [lyanmsm anekTpoHa. KBaHTOBble Yncia. ATomHas opbutanb.
PacnpegeneHne anekTpoHOB MO opbMTaNAM B COOTBETCTBUM C
npuHumnom MNayam n npasmunom XyHaa. INEeKTPOHHAA KoOHbUrypauma
aToma. BaneHTHble 3neKTpoHbl. OCHOBHOE M BO36YKAEHHbIE COCTOAHMA
aTOMOB. INEKTPOHHAA KNacCUbUKALUA XMMUYECKUX I1EMEHTOB (s-, p-, d-
3N1€MEHTbI). DIEKTPOHHbIE KOHPUrypaL MM aTOMOB NepPexoaHbIX
3/1IeMeHTOB.

CoBpemeHHas ¢opMynnMpPOBKA NEPUOLMYECKOTO 3aKOHA U COBPEMEHHOE
COCTOSIHME NEePUOANYECKON CUCTEMbI XMMMYECKMX 31emeHToB .M.
MeHgaeneesa. MeprMoanyeckme CBOMCTBA 31eMEHTOB (aTOMHbIe paaunychl,
3Heprva MoHU3aLUMn) 1 06pasoBaHHbIX UMW BELLECTB.

Hemetannbl (37 yacos)

Bogopoa. MonyyeHune, pusnyeckne n Xmmuyeckune cBoicTea (peakuum c
MeTanNaMu U HemeTanlaMu, BOCCTaHOB/IEHUE OKCUAO0B M coneit). fTnapuapi.
TonaneHble 31eMeHTbl. FanoreHbl. O6LLaA XapaKTepPUCTUKa 31€MEHTOB r1aBHOM
noarpynnbl VII rpynnbl. @PM3nueckne cBONCTBA NPOCTbIX BELLLECTB.
3aKOHOMEPHOCTM U3MEHEHMA OKUCINTENIbHON aKTUBHOCTW raioreHos B
COOTBETCTBUU C UX MNONOMKEHUEM B Neproamndeckoit Tabauue. Nopaaok
BbITECHEHWSA raoreHoB U3 PacTBOPOB rasoreHnaoB. XJ10p — noJsiyyeHue B
NPOMbILNEHHOCTM U NabopaTopun, peakumm ¢ MeTaalaMmn U HEMEeTaINamuU.
B3anmo- gencTeme xaopa c BOAOW M pacTBOpamMu wenoyen. LlenHol me-
XaHW3M peakunmn B3auMoaeicTeus xiopa ¢ Bogopoaom. ObessapasknpaHue
NUTbEBOM BOAbI XI0POM. XpaHeHME 1 TPaHCMOPTUPOBKa xnopa. KucnopoaHbie
coegnHeHna xnopa. MTMNoxXA0puTbl, XI0PaTbl U MepxaopaThbl Kak TUNUYHbIE
oKuUCAUTENN.

OcobeHHOCTN XxMmum pTopa, bpoma 1 Moaa. KauecTBeHHas peakuus Ha nog,
lanoreHoBOAOPOAbI — MOAYYEHNE, KUCNOTHbIE

W BOCCTaHOBUTENbHbIE CBOMCTBA. X/10p0oBOA0pO4,. FanoreHoBoA0poAHbIE
KMCNOTbI U UX conun. CoNAaHas KUCNOTa U ee con. KauecTBeHHble peakuum Ha
ranoreHUa-UoHbl. NprMeHeHue raloreHoB U UX BarKHEMNLLIUX COeaMHEHWIA.
dnemeHTbl NoArpynnbl kKucaopoaa. ObLian xapakTepUcTUKa 31eMeHTOB
rnasHoi noarpynnbi VI rpynnbl. ®M3nyeckue cBOMCTBa NPOCTbIX BelecTs. O30H

BewectBa u ux ceoiictea (18 yacos)

XapaKTepHble XMMUYECKMe CBOMCTBA MEeTaN/10B, HEMETAN/IOB U
OCHOBHbIX KNAacCOB HEOPraHMYECKMX COeAUHEHUN.

LLlenoyHble meTannbl. ObWan xapakTepucTnka noarpynnel. Pusmnyeckune
N XMMUWYECKMe CBOMCTBA NINTUA, HAaTPUA U Kanua. X nonydeHne u
npUMeHeHue, HaxoxKaeHue B npupoge. OKcuabl U NepoKcuabl HaTpUA U
Kanus. EaKue Wwenoun, ux cBoncTea, noaydeHme n npumeHeHune. Conum
LLEeNI0YHbIX META/INOB.

LLlenoyHo-3emenbHble MeTanbl. ObLLas XxapaKTepUCTUKA NOArPYNMbl.
dur3nyeckne n XMMUYECKME CBOMCTBA MArHMA N KanbLns, X NONyYeHUe
N NpUMeHeHMue, HaxoXxaeHue B npupoge. Conn Kanbums U MarHua, ux
3HaYeHue B NPUPOLE M KMU3HM YeNOBEKa.

ANOMUHUIN, ero pU3NYecKme N XMmmuyeckmne CBOMCTBA, NOyYeHNe U
NPUMeHeHMe, HaxoXKaeHune B npupoge. ATIOMOCUANKATbI.
AMPOTEPHOCTb OKCUAA U TMOPOKCUAA aNOMUHUA. COMU aNIOMUHUA.
MepexoaHble anemeHTbl (cepebpo, meab, LMHK, XpOM, PTYTb, MapraHed,
eneso), 0CO6EHHOCTU CTPOEHMA aTOMOB, GU3MYECKME U XMMUYECKME
CBOWCTBa, NONyYeHUe U npumeHeHue. OKCnabl U TMAPOKCUAbI 3TUX
MEeTa//10B, 3aBUCMMOCTb UX CBOMCTB OT CTENEHW OKUCNEHUA S/IEMEHTA.
O6wme cnocobbl Nony4yeHUs MeTannos. NOHATUE O METANNYPIUN.
Cnnasbl (YepHble 1 LBETHbIE). [PON3BOACTBO YyryHa U CTANM.




Kak annoTponHaa moanduKauma kmcnopoaa. NonyyeHne ozoHa. O3o0HaTopbI.
O30H KaK okucautenb. Mo3UTUBHAA U HeraTMBHaA POJib 030HA B OKpYKatoLen
cpeae. Bsaumogelicteme 030Ha c afiIkeHamu. CpaBHeHMe CBOMCTB 030HA U
Kucnopoza. Boga v nepokcunz Bogoposa Kak BOAOPOAHbIE COeANHEHUSA
KMcnopoga — cpaBHeHMe cBOMCTB. MNepoKcuna Bogopoaa Kak OKUCAUTENDb U
BOCCTaHOBUTE/b. Mepokcmabl meTannos. NoHATUE 06 opraHUYecKnx
nepokcugax. Cepa. Annotponus cepbl. PU3nMYeCcKMe U XMMUYECKME CBOMCTBA
cepbl (B3anmoaencTame ¢ MeTaniamum, KUCJIOPOAOM, BOAOPOAOM, PacTBOPamM
LenoYei, KUCAo0TaMU-OKUCANTENAMK). B3anmogeicteme cepbl € CybGUTOM
HaTpuA ¢ obpasoBaHMem TMocynbdaTa HaTpma. CepoBoLOpPOa — MNOAyYEHME,
KMCNOTHbIE N BOCCTAHOBMUTE/IbHbIE CBOMCTBA. Cynbduabl. AncynodaHr. MNoHsaTue
o nosancynbpuaax. CepHUCTbIN ra3 Kak KUCNOTHbIN oKcna,. OKUCAUTENbHBIE U
BOCCTaHOBUTE/IbHbIE CBOMCTBA CEPHUCTOrO rasa. lNonyyeHme cepHUCTOro rasa B
NPoMbILWIEHHOCTN N nabopaTopun. CepHUCTan KUcnoTa n ee conun. CepHblii
aHrnapug. CepHas Kucnota. CBOMCTBA KOHUEHTPMPOBAHHOM U pa3baBiieHHOM
CepHoO KMcnoTbl. [JeMcTBre KOHUEHTPUPOBAHHOM CEPHOM KUCNOTbI Ha caxap,
MEeTaN/bl, HemMeTannbl, cynbduabl. Tepmmuyeckan ycToMuMBOCTb Cy/ibPaTos.
Kpuctannornapatbl cynibGaToB MeTannoB. KauecTBeHHasA peakuus Ha CepHyto
KMCNOTY U ee CONMN. DNEMEHTbI Moarpynnbl asota. Obuwan xapakTepmcTnKa
3/1eMEHTOB rnaBHoM noarpynnbl V rpynnbl. PU3nyeckme cBocTBa NPOCTbIX
BellecTB. A30T 1 ero coegmHeHua. CTpoeHUe Monekynbl a3ota. Pusmyeckme u
XMMMYECKME CBOMCTBA a30Ta. [oslydyeHne a3oTa B NPOMbILJIEHHOCTM U
nabopartopuun. HUTpuabl. AMMMaK — ero nosyyeHue, dpusmyeckme u
XMMMYecKne cBoncTea. OCHOBHbIE CBOMCTBA BOAHbIX PACTBOPOB aMMMAKa.
AMMMAK KaK BOCCTaHOBUTENb. B3anmogencTene ammmaka ¢ akTUBHbIMMU
meTannamn. AMmg Hatpus, ero ceonctea. Conm ammoHusa. MNoseaeHne conei
aMMOHMA Npu HarpeBaHnK. KayecTBeHHanA peakLuma Ha MOH aMMOHMS.
MpumeHeHne ammmnaka. OKcuabl a3oTa, UX NoayYeHme 1 ceoiicTea. OKcug, asoTa
(1). Okucnenune okcuaa asorta (Il) kKucnopogom. umepursauma okcMaa a3oTta
(IV). AsoTuctas Kucnota 1 ee conn. HUTPUTbI Kak OKUCAUTENN U
BOCCTAaHOBUTENN. A30THasA KUC/0Ta — PU3MYECKME U XMMNYECKMEe CBOMCTBA,
nosnydyeHue. A30THas KMCNOTa Kak OKUCAUTENb (OTHOLLIEHME a30THON KMCNOTbI K
MeTaNlaM M HemeTannam). 3aBUCMMOCTb NPOAYKTa BOCCTaHOBEHWUA a30THOM
KMCNOTbl OT aKTUBHOCTM METaNa U KOHLLEHTPALMN KUCNOTbI. [oHATHE O
KaTMoHe HUTPOoHMA. OcobeHHOCTb B3aMMOAENCTBMA MarHUA M MapraHua c
pa36aB/neHHOo a30THOM KUCNOTOWN. HUTpaTbI, UX GU3MYECKME U XMMUYECKME

Boaopoa. MonoeHne Bogopoaa B MNepnoanyeckon cucteme.
CoeanHeHuUs BOAOPOAA C MeTallaMu 1 HemeTannamu. Boga. ecTkocTb
BOAbI U cnocobbl ee ycTpaHeHuMs.

lanoreHbl. O6LWan xapaKTepMUCTUKa NOArPYNMbl raJIoreHos..
la710reHOBOAOPOAHbIE KUCIOTbI M UX CONN — FaNioreHnabl.

Kucnopog. dunsmyeckme n xuMmnyeckmne CBOMCTBA, NOJlyYeHme 1
NpUMeHeHue, HaxoXKaeHue B npupoge. Annorponus. OKcuabl U
nepoKcuabl.

Cepa. AnnoTponua cepbl. PU3nYECKME U XMMUYECKME CBOMCTBA CEPbI, ee
noJiydeHume U NpumMmeHeHue, HaxoxkaeHue B npupoge. Cynbduabl. Okeung,
cepsbl (IV), ero dpusnyeckue 1 xMmumyeckmne cBOMUCTBa, NONYYEHUNE U
npumeHeHune. Okeng, cepsol (VI), ero dpusmnyeckune n xumuyeckue
CBOICTBA, NoAy4YeHue U npumeHeHne. CepHUCTasA KMCNOTa U CyNbdUTbI.
CepHasn K1cnoTa, cBoCTBa pa3baB/ieHHOW U KOHUEHTPMPOBAHHOM
cepHoi KucnoT. CepHas KMCNOTA KaK OKUCAUTENb. CyabdaTbl.
KauecTBeHHble peakuun Ha cynbdua-, CyNbOUT- U CyNbdaT-UOHbI.

A30T. ®PU3NYECKME N XMMUYECKUE CBOWCTBA, NOJIyYEHNE U NPUMEHEHNE,
HaxoXKaeHue B npupoge. HUTpuabl. AMMmak, ero pusmyeckue u
XMMWYECKME CBOWCTBA, NOJlyYeHNE U NPUMEHEHNE. AMMMAYHasA BOAA.
O6pasoBaHue MoHa aMMoHMA. CONM aMMOHMSA, UX CBOWCTBA, NOJyYeHne
“ NnpumeHeHune. KayecTBeHHas peakumsa Ha MOH ammoHuA. OKcug, asoTa
(I1), ero pusMYeCcKne N XMMUUYECKME CBOCTBA, NOAYyYEHME U
npumeHeHue. Okeng, asora (1V), ero pusmnyeckne n xmmuyeckue
CBOWCTBa, Noy4yeHne U npumeHeHme. Okeng, asora () n asotncras
KMcnoTa, okeua, asoTa (V) n a3oTHas KucnoTa. CBOMCTBA a30THOM
KMCNOTbI, €e Noy4eHne u npumeHeHue. HuTpatsbl, ux pusnyeckue u
XMMUYECKME CBONCTBA, NPUMEHEHME.




CBOWCTBA (OKMCAUTEIbHbIE CBOMCTBA M TEPMUYECKAN YCTOMUYMBOCTb),
npumeHeHne. docdop u ero coegnHeHns. Annotponua ¢ocpopa. Pusmyeckue
cBovicTBa pocdopa. Xumnyeckme ceonctea pocdopa (peakumm ¢ KUCI0POA0M,
ranoreHamm, MeTaiamu, CI0XKHbIMU

BELLLECTBAMMU-OKUCAUTENAMM, Weodamu). MonyyeHne u npumeHeHue
docdopa. Xnopuapl docdopa. PochuH. Pochuabl. PocdopHbI aHrMapUA,.
OpTtodochopHan n metapochopHan KUCIOTbI U UX con. KayecTBeHHan
peakuma Ha opTtodocdaTbl. PaznoxkeHne optodocPopHOM KUCNOTbI.
MpumeHeHne ¢ochopHOMN KUCNOTLI U ee conei. buonornyeckasa posnb
docoatos. MupodochopHas Kucnota u nupodocdatbl. Okeng docdopa (l11),
docdopucTas Knucnota n ee conn. PochopHoBaTUCTaA KUCIOTA U ee COJN.
Moarpynna yrnepoaa. Obwan xapakTepucTmka sneMeHTOB r1aBHOM noarpynnbl
IV rpynnel. Yrnepog,. Annotponua yrnepoaa. CpaBHeEHME CTPOEHUA U CBONCTB
rpaduTa u anmasa. dPynnepeH Kak HoBasa MoaeKkynspHan opma yraneposa.
Yronb: XMMMUYecKme CBOMCTBA, NONyYeHUE U NpUMeHeHue yrasa. Kapbuabl.
Mpponns Kapbuaa Kanouma 1 Kapbuaa antommHma. Kapbmapl nepexogHblix
MEeTaNNoB (XKenesa, Xpoma U Ap.) KaK CBEPXMNpPOYHble MaTepuanbl. CUHTE3-ra3
KaK OCHOBA COBPEMEHHOW NPOMbILLNEHHOCTU. OKCMAbI yriepona. INeKTPOHHoe
CTPOEHWE MOJIEKY bl YTapHOTO rasa. Yrosb U yrapHbI ra3 Kak BOCCTAaHOBUTENN.
Peakuus yrapHoro rasa ¢ pacnniasamu wenoyei. CuHTe3 popmmnaTos.
O6pasoBaHMe yrapHOro rasa npu HEMNOJIHOM CropaHuK yraa. buonornyeckoe
AelicTBue yrapHoro rasa. MonyyeHune M npuMeHeHWe yrapHoro rasa.
YrneKkucnblii ras: nony4yeHne, XMMuyeckune cBoICTBa (B3aumogencrame
YI/IEKMCNOrO rasa C BOAOW, LLe/Io4aMu, MarHMem, nepokcuaamm MeTanios).
INEeKTPOHHOE CTPOEHME YINEKUCNONO rasa. YrosbHas KMCNoTa U ee CoNMN.
KapboHaTbl M ruapokapboHaTbl: Mx NoBeAeHWe Npu HarpeBaHUN. KayecTBeHHas
peakuus Ha KapboHaT-noH. HaxoxaeHne KapboHaTOB MarHMA 1 Kanbums B
npupoae: Kopasbl, ) KeMUYT, U3BECTHAKM (M3BECTKOBbIE FOPbl, KAPCTOBbIE
NeLLepbl, CTaNaKTUTbI U CTanarmuTbl). KpemHuii. dusmyeckue 1 xmummyeckme
CBOWCTBA KpeMHUA. Peakuuu ¢ yrnem, KUCI0POAOM, XTIOPOM, MarHUEM,
pacTBOpamu Lenoyen, ceposoaopoaom. CunaH — BOAOPOLHOE coeaUHEHNE
KpemHusa. Cunnumgbl. NMonydeHne n npuMmeHeHne KpemHua. OKeua KpeMHus
(IV), ero cTpoeHune, pU3NHECKME N XMMUYECKME CBOMCTBA, 3HAYEHUE B NpUpoae
W NpumeHeHune. KpeMHueBble KUCAOTbI U UX CONU. TMapOoanN3 CUINKaTOB.
CUAMKATHbIE MMHEepPasibl — OCHOBA 3€MHOM KOpbl. ANFOMOCUIMKaTbI. Bop.
Okcupg bopa. bopHas KucnoTa u ee conun. bypa. BogopoaHble coeguHeHns 6opa




— 60paHsbl. NMpumeHeHne coegnHeHn 6opa. braropogHble (MHEepPTHbIE) rasbl.
O6Lan xapaKTepUCTUKa 31eMeHTOB rnasHol noarpynnbi VI rpynnsi.
OcobeHHOCTN XMMUYECKMX CBOMCTB. MNpumeHeHne 61aropoHbIX ra3os.
OdemoHctpaumun. 1. TopeHune Bogopoaa. 2. MNonyyeHune xnopa (onbIT B
npobupke). 3. OKUCIUTENbHbIE CBOMCTBA PacTBOPa MMMNOXA0pUTa HaTpus. 4.
OnbiTbl ¢ 6pomHoOM BogoMN. 5. MnasneHune cepol. 6. fopeHne cepbl B KUCAOpPOAe.
7. Bzanmopeiicteue Kenesa ¢ cepoi. 8. lopeHune ceposogopoaa. 9.
OcaxkgeHue cynbdpuaos. 10. CBoicTBa cepHUcToro rasa. 11. elictene
KOHLUEHTPUPOBAHHOM CEPHOM KMUC/IOTbl HAa MeAb U caxapo3y. 12. PacTBopeHue
amMmmMaka B Boge. 13. OCHOBHbIe CBOICTBA pacTBOpa aMMuaKa. 14.
KaTanmMtuyeckoe okMcneHne ammumaka. 15. MonyyveHune okenaa asorta () n ero
OKUC/IeHMe Ha Bo3ayxe. 16. [lecTBue a30THOM KMCOTbl Ha meapb. 17. FopeHne
docdopa B KMcnopoge. 18. MpespalyeHue KpacHoro ochopa B 6enbin 1 ero
cBevyeHue B TeMHoTe. 19. Bsanmoaeiictene ¢pochopHOro aHrmapmaa c BoAomn.
20. O6pa3subl rpaduTa, anmasa, KpemHua. 21. FlopeHue yrapHoro rasa. 22.
TyweHne nnameHu yrnekncibiM rasom.

23. PasnoxeHne mpamopa. JlabopaTopHble onbiTol. 1. MonyyeHne xnopa u
n3yyeHue ero ceoMncTe. 2. CBOICTBa XxNopcoaepKawmnx otbennsartenei. 3.
CsoiicTBa 6poma, noga u nx conei. 4. 3aydeHne CBOMCTB CEPHOI KUCNOTbI U ee
conent. 5. U3yyeHune cBOMCTB BOAHOIO pacTBopa ammuaka. 6. Ceolictea conemn
amMmMoHumA. 7. KauecTBeHHas peakumsa Ha KapboHaT-noH. 8. UcnbiTaHWe pacTBopa
CUAMKATA HaTpuA MHANKATOpoMm. 9. O3HaKoMIeHWe ¢ 0bpasLLaMm NPUPOAHLIX
CU/IMKATOB.

O6wue cBoiicTBa meTannos (3 uaca)

MeTannbl O6wmin 0630p snemeHToB — MeTannoB. CBOMCTBA NPOCTbIX BELLECTB-
METaNN0B. INEKTPOXUMUYECKUIA PAL HANPSKEHU meTannos. MeTannuyeckue
Kpuctannuyeckune peweTkn. Cnnasbl. XapaKTepucTMKa Hanbosiee U3BECTHbIX
cnnaBoB. MonyyeHne n NpMMeHeHne MeTa1oB

Mertannbl rnasHbix nogrpynn (12 yacos)

LLlenoyHble meTansbl. O61an xapakTepUCTUKA 31€MEHTOB r1aBHOM NoArpynbl
| rpynnbl. CBOMCTBA WEN0YHbIX MeTaNN0B8. Pacno3HaBaHWe KaTMOHOB INTUSA,
HaTpUA 1 Kanua. HaTpuit U Kaanii — NpeacTaBuTeNM WENOUHbIX METaN0B.
XapaKTepHble peakumm HaTpua 1 Kanus. MoayyeHne WeoUYHbIX MeTan/os.
OKcuabl U NepoKcnabl HATPUA 1 Kanua. CoeanHeHus Hatpua U kaama. Conn
HaTpUA, Kaina, UX 3HaYeHne B NPUPOAE M KU3HM Yenoseka. Coaa 1 eaKunin Hatp
— Ba)KHeNLlne coenHeHNa HaTpua. Bepunnnii, MarHui, Wweno4yHo3emesbHble




meTannbl. O6LLaA XapaKTepUCTUKA 3/IEMEHTOB r1aBHoOM noarpynnbl |l rpynnel.
Bepunnnii, marHuii, Wweno4yHoseme sibHble MeTansbl. AMGOTEPHOCTb OKCMAA U
rmapokcnga 6epmnnmna. Okpacka naaMeHn CONAMM LLLENOYHO3EMENBbHbIX
meTannos. MarHmn n Kaabumin, nx obLLan XxapakKTepPUCTUKa Ha OCHOBE
nonoxeHus B8 NMepunoanyeckon cucteme anemeHTos . . MeHgeneesa n
CTpoeHua aTomos. MonyyeHune, puUsnmyeckme n XMMmmyeckme CBOMCTBA,
NPMMEHEHNE MArHuA, Kaabuma U UX coegmHeHnin. Conm marHma u Kanbums, ux
3HaYeHMe B NPUPOLE U KM3HM YenoBeKa. eCcTKOCTb BOoAbl M CNOCObbI ee
YyCTpaHeHusA.

ANOMUHMIA. PacnpocTpaHeHHOCTb B NpUpoae, pUsnyeckme n XmMmyeckue
CBOVCTBA (OTHOLIEHME K KMUC0POAY, FraloreHam, PacTBOpPam KUC/IOT U LLLEIoYEN,
antomotepmus). Mpom3BoACTBO aNtoMUHUA. NPpUMEHEHWNE aNtOMUHUSA.
AmdOTEPHOCTb OKCHAA U rTMApPOKcnaa antoMmmnuma. Conun antommHma. NonHoe
pa3noeHne BoAOM Conen atoMUHUA CO cNabbiMM ABYXOCHOBHbIMU
KMcnotamu. ANtoMMHaTbl B TBEPAOM BMAE M B pacTBope. KomnieKcHble
coeauHeHus antomuHuna. ONoBo 1 ceuHeLl,. PU3NYECKUE N XUMUYECKUNE
CBOWCTBa (peaKkuum ¢ KUCNopoaom, Kuciotamm), npumeHenue. Conu onosa ()
n ceuHua (l1). CBUHUOBBI aKKyMynsaTop.

MeTannbl no6o4HbIX noarpynn (21 yac)

MeTannbl no6o4HbIX Nogrpynn. O6LLan XxapakTePUCTUKA NEPEXOAHLIX METANIOB
I—VIIl rpynn. OcobeHHOCTM CTPOEHMA aTOMOB NepexoaHbix meTannos. Obwue
dun3nyeckme n xmmmdeckme cBomcTea. NMpnmeHeHne meTannos. Xpom.
®dunsnyeckmne cBoMCcTBa XpoMa. XMMUYECKME CBOMCTBA XPOMa (OTHOLLEHME K
BOAAHOMY Mapy, KUC/IOPOAyY, X/I0PY, pacTBOpam KMcaoT). MNonyyeHne n
npumeHeHne xpoma. CoenHeHMA Xpoma. MI3meHeHne OKUCIUTENbHO-
BOCCTAHOBUTE/IbHbIX M KUCIOTHO-OCHOBHbIX CBOMCTB OKCUAOB U TMAPOKCUAOB
XpOMa C POCTOM CTeNeHn oKncneHna. AMdoTepHble CBOMCTBA OKCMAa U
rugpokcunga xpoma (Il1). OkucneHme coneit xpoma (l1l) B xpomatbl. B3amHble
nepexoabl XPOMaTOB U AUXPOMATOB. XpPOMaTbl U AUXPOMATbI KaK OKUCAUTENN.
MonHoe pasnoxkeHne Bogow coneit xpoma (lll) co cnabbimm ABYXOCHOBHbIMM
kucnotamun. KomnnekcHble coegmHeHma xpoma. MapraHeu, dusnyeckue
CBOWMCTBA MapraHua. XMmmyeckme CBOMCTBa MapraHua (OTHOLWeHMe K
KMCIOPOAyY, X/I0PY, PacTBOpam KMCOT). MNosiyyeHne n npumeHeHne mapraHua.
Okcma mapraHua (V) Kak okmcantenb U KaTanmnsatop. NepmaHraHaT

Ka/iMA Kak okucamTenn. OKeung, u ruapokema mapradua (11):




nony4yeHue u ceorictea. CoeauHeHma mapraHua (lll). Manranar (VI) kanusa u
MaHraHar (V) Kanua, ux nonyyeHue. *eneso. HaxoxaeHue B npupose.
3HauyeHue Kenesa 4/1a opraHM3ma YenoBeKka. PUsnyeckne CBOMCTBA XKesesa.
XMMUYEeCKmne CBOMCTBA »Kese3a (B3anmoaencTBMe C KUCOPOAOM, XJIOPOM,
Cepow, yrnem, BOAOW, KUCNOTaMU, pacTBopamu conei). Cnnasbl Kenesa ¢
yrnepogom. MNonyyeHre n npumeHeHue xenesa. CoegnHeHun enesa.
CpaBHeHME KNCIOTHO-OCHOBHbIX M OKUC/IUTE/IbHO-BOCCTAaHOBUTE/IbHbIX CBOMCTB
rmapokcuaa xenesa (1) u ruapokemaa xenesa (ll1). Conu kenesa (1) n xxenesa
(111). MeToabl nepesoaa conew enesa (1) 8B conu kenesa (lll) n obpatHo.
MonHoe pasnoxeHue Bogoi coneit xenesa (lll) co cnabbimu ABYXOCHOBHbLIMM
Kucnotamu. OKUCIUTENbHBbIE CBOCTBA coeauHeHni xenesa (lll) B peakumax ¢
BOCCTAHOBUTENIAMM (MOANAOM, CEPOBOAOPOAOM U Meabto). LinaHnaHble
KOMMEKCbI Kese3a. KauecTBeHHble peakuum Ha MoHbl Kenesa (1) u (l11).
deppuTbl, UX NOAYYEHME N NPUMeHeHWe. Meab. HaxoxaeHne B npupose.
Buonorunyeckan ponb. dusmyeckme u XMMMYECKME CBOMCTBA (B3anMoaelcTeme ¢
KMUCIOPOLAOM, XI0POM, CEPOMN, KUCNOTAMU-OKUCAUTENAMM, XIOPULOM XKefesa
(111)). B3aumopenctame meam ¢ KOHUEHTPUPOBAHHBIMU CONAHOW,
6pOMOBOAOPOAHON M MOAOBOAOPOAHON KNUCNOTamMM 6e3 focTyna BO3AyXa.
MonyyeHue n npumeHeHmne meaun. Okeng u rugpokeng meam (11). Conn megm
(I1). MegHbI Kynopoc. AmmuakaTbl meam (1) u meam (I1). MonyyeHne okcnaa
meaum (1) BocctaHoBneHnem ruapokenaa meam (ll) rnrokoson. NMonyyeHne
xnopuga n nognaa meau (1). Cepebpo. dmsnyeckne n xmmmyeckune cBOMCTBa
(B3aMmopaericTBue c cepoBOA4OPOAOM B NMPUCYTCTBUU KMUCI0POAA, KUC/IOTaMM-
okucautenamm). OcaxgeHune okcnga cepebpa npu AencTBMM LWEN0UYN Ha Conm
cepebpa. AMMumakaTbl cepebpa Kak okucamTenu. KayectBeHHas peakums Ha
NoHbl cepebpa. MpumeHeHne cepebpa. 3010T0. PU3NYECKME U XUMUYECKUNE
CBOWCTBA (B3aMMOAENCTBUE C XJIOPOM, «LLaPCKOW BOAKOMNY).
3os10TOXN0pPOBOAOPOAHAA KMCOTa. TmapoKkema 3ooTa (l1l). Komnaekcol
3010Ta. Cnocobbl BblaeNeHUs 30/10Ta U3 30/I0TOHOCHOM nopoabl. MpumeHeHue
30/10Ta. LUWHK. D13myeckne 1 xummyeckme CBOMCTBA (B3aMMoaeiicTeme ¢
rasoreHamu, KUC0POLOM, CEPOIA, BOAOM, PacTBOPAMM KMCAOT U LenoYelt).
MonyyeHne n NpUMeHeHUe UMHKA. AMGOTEPHOCTb OKCUAA U FTMAPOKCMAA
UMHKa. BarkHenwue conn

UMHKA. PTyTb. ®U3nyeckne n xummyeckune (B3aumoaencTamne ¢ KUCI0POL0M,
CEPOW, XI0POM, KUCNOTAMU-OKUCAUTENSIMI) CBOMCTBA. [onydeHne un




npMMeHeHUe pPTYTU. AMasibrambl — CMJ1aBbl PTYTU C MeTannammn. OKecmg, pTyTn
(I1), ero nonyyenune. Xnopua n noana ptytu (ll). LemoHcTpauum.

1. Konnekumna metannos. 2. Konnekuma muHepanos u pya. 3. Koanekyma
«eneso u ero cniasbl». 4. OKpallMBaHUE NAAMEHU CONIAMM LLLESIOUYHbBIX U
LLLe/IOYHO3EeMENbHbIX MeTannoB. 5. B3aumoaencrane Hatpuma ¢ BOAON. 6.
B3anmopencreume Kanbumsa c sBogoh. 7. Konnekumns «AntomuHuiny. 8. NnasneHne
antomuHus. 9. Bsanmogeinctane antoMmHUA co wenoybto. 10. Antomotepmus.
11. B3aumogencTeme xpoma c CONAHOM KMcaoToi 6e3 goctyna Bosayxa. 12.
OcaxaeHue ruapokcmuaa xpoma (l1l) u okMcneHne ero nepokcnaom Boaopoaa.
13. PasnoxKeHne gnxpomaTta ammoHua. 14, PasnoxeHne nepokcmaa Boao-
poaa nopa AencTBMem AMOoKcMAa mapraHua. 15. OcaxkaeHue

rmgpokcunga xenesa (1) u okmcneHve ero Ha Bosayxe. 16. BoigeneHue cepebpa
n3 ero conel gelicteuem megm. labopatopHsblie onbiTbl. 1. OKpalwmnBaHue
NAamMeHun coegmHe- HUAMM LLENOYHbIX MeTannos. 2. O3HaKoMIeHNe ¢
MUHepana- M1 1 BaXKHEULWMMN COeANHEHNAMM LENOYHbIX METANN0B.

3. CBoOMCTBa COeAMHEHMI LLLEeNOYHbIX MeTannoB. 4. OKpacka Ni1aMeHn Consimm
Leo4YyHo3emMeNbHbIX MeTannos. 14. CBolAcTBa MarHuA u ero coeauHeHuin. 15.
CBowncTBa coeAuHEHUN Kanbuma. 16. HKectkocTb Boabl. 17. CBOMNCTBA
antomuHua. 18. CeoicTea coeanHeHUn antommuma. 19. CBolicTBa 010Ba, CBMHLA
n nx

coeanHeHunit. 20. CeolicTBa coegMHeHU Xxpoma. 21. CBolcTBa MapraHLua U ero
coeauHeHu. 22. N3yyeHne mmnHepanos Kenesa. 23. CBolCTBa Kenesa. 24.
CsolicTBa Meau, ee Cn/iaBoB U coeanHeHni. 25. CBOMCTBA LIMHKa U ero
COeaUHEHW.

CtpoeHue Bewectsa (14 yacos)

CtpoeHue atoma. Hyknmapl. M3oTonbl. JedeKkT maccol. Tunbl paguoakTMBHOIO
pacnaga. TepmosagepHblt cMHTE3. OTKPbITUE HOBbIX XMMUYECKMX 3/1EMEHTOB.
ApepHoble peakumn. Tunbl A4EPHLIX peakumii: geneHne u cuHTes. CKopocTb
peakuMn pagnoakTUBHOIO pacnaaa. [pumeHeHWe paguoHyKIMA0B B
megmumHe. Metog meyeHbIXx aTOMOB. [fpMeHeHWe paan0aKTUBHbIX HYKANA0B
B reOXPOHON0TUMN

lenseHbepra. MoHATME O BOSIHOBOW YHKLMMU

KBaHTOBble Uncna. ATomHaa opbutans. PacnpegeneHue sNeKTPOHOB Mo
3HepreTUYeCcKMM YPOBHAM B COOTBETCTBMM C NPUHLMNOM HauMeHbLUIEMN
3Hepruu, npasmMaom XyHaa u npuHumnom Maynmn. OcobeHHOCTN CTPoeHUA

CTpoeHue BewecTsa (26 yacos)

KoBaneHTHas cBA3b, €e Pa3sHOBMAHOCTM M MeXaHU3Mbl 06pa3oBaHuS.
XapaKTepUCTUKM KOBaNeHTHOM cBA3N. KOMNIeKCHble coeguHeHuUs.
INeKkTpooTpULATENBbHOCTL. CTENEHb OKUC/IEHWNA U BaNEHTHOCTb.
Mbpnaunsauma aTomHbIx opbuTanei. MpocTpaHCTBEHHOE CTPOEeHME
monekyn. NMonapHocTb monekyn. MoHHaa ceaA3b. MeTananyeckas cAsb.
BogopogHasa cBA3b. MexmonekynsapHble B3aumonenctema. EanHas
NpMpPoAa XMMUYECKUX CBA3ENA.

MpaKTuyeckas pabota Nel — PelwleHne skcnepuMMeHTabHbIX 33434 MO
onpeaeneHunto N1acTMacc U BONOKOH.




3HEpPreTUYecKMX ypoBHEN aToMOB d-3/1eMeHTOB. D/IEKTPOHHAsA KOHPUrypaumsa
aTOMa. DNEeKTPOHHbIE KOHPUTYPaALLMM NONOKUTENbHDBIX U OTPULLATENBHbIX
WOHOB. BaneHTHbIE 3N1EeKTPOHDI

INEeKTPOHHAA NPUPOLA XMMUYECKOW CBA3U. BUabl XMMMUYECKON CBA3W.
KoBasieHTHan cBA3b U ee XapaKTePUCTUKM (IHeprus cBasu, AMHa CBA3K,
BAJIEHTHbIN Yro/, KPaTHOCTb CBA3M, MONAPHOCTb, NOIAPU3YEMOCTD).
KoBaneHTHas HenonapHaa M nonspHas ceAsb. O6MeHHbIN U AOHOPHO-
aKLUEenTopPHbIA MexaHWU3Mbl 06pa30BaHNA KOBAaNEHTHOM NONAPHON CBA3MN.
FeomeTpua monekybl. AMNoabHbIA MOMEHT CBA3W, ANMNO/bHbIA MOMEHT
monekyabl. JemoHcTpaunn. Mogean monekyn.

Xrmunyeckasn cBsAsb. MoHHaA cBA3b. OTAnUME MeXKAy NOHHOM M KOBaZIEHTHOM
cBA3blo. CTpoeHme TBepAbixX Tesl. TUMnbl KPUCTAI/IMYECKUX PELLETOK MOHHbIX
coeguMHeHU. MoHATUE 06 aNemMeHTapHOM aYelike. PacyeT uncna MoHOB,
coepKalLmMxXca B 3/leMeHTapHOM aueike. MOHHble paanycbl. PacueT umcna
WOHOB, COAEPKALLMXCA B 3/1EMEHTAPHOM AYeliKe. JeMoHCTpauuu.
Kpuctannnyeckme peLuéeTKu.

Xnmmnyeckaa csasb. MeTtannmnyeckas casb. CTpoeHue TBepabIx Ten.
Kpuctannunueckune n amopoHble Tena. Tunbl KPUCTANINYECKMX PELLETOK
meTannos. OnpegeneHne meTaann4yeckoro paguyca. JemoHcTpaymu.
Kpuctannnyeckme peLuéTku.

MemoeRkyNspHble B3aumoaeilcTeumA. BogopoaHas cBA3b U ee BAUAHUE Ha
CBOICTBA BeLecTBa. MoHATME O CYyNpPamoNeKyIAPHON XMMUK

PeleHure 3a4a4 1 BbINOJIHEHWE YIPAXKHEHWU, NO3BONAIOLLMX
CUCTEMATM3NPOBATb M 0606LWMTb NOyYeHHbIe 3HaHWA No Teme «CTpoeHue
BELLECTBA»

TeopeTnyecKkoe onucaHue XMMHUUYECKUX peakuui (21 yac)

Tennosoi apHEKT XMMMNYECKON peakLMn. IHLOTEPMMYECKNE U
3K30TEPMUYECKME pPeaKkLmu. TepMoXxuMmUieckne ypaBHeHus. MoHAThe 0
BHYTPEHHEW 3Hepruun v aHTanbnuu. Tennota 0bpasoBaHMA BELWECTBA. IHEPrus
cBA3Kn. [leMOoHCTpauun. IK30TeEpMUYECKME U SHAOTEPMUYECKME XUMUYECKNE
peakuumu. Tennosble ABNEHWUA NPU PACTBOPEHMUM CEPHOM KMCNOTbI U aMMUAYHOW
cenuTpbl

3aKoH lecca 1 cneacTemna U3 Hero. JHepPrua cBA3sm

Xumunueckue peakuyum. (16 u)

XUmUYeckmne peakumm U 3aKOHOMEPHOCTU UX NPOTEKAHUSA.
Knaccndumkauma xuMmnyecknx peakLmii B HEOpraHM4YecKol u
OpraHMYecKoi XMMmn. 3aKOHOMEPHOCTM NPOTEKAHMUA XUMUYECKUX
peakumin. Tennosble adpdeKTbl peakunin. TepMoXMMNYecKue ypaBHeHUs.
CKOpOCTb peakLmu, ee 3aBUCMMOCTb OT Pa3/INyHbIX GaKTOpPOB.
O6paTMmocTb peakumin. Xumuyeckoe paBHoBecue. KOHCTaHTa
paBHoBecus. CMelLeHMe paBHOBECUA NOL AeNCTBUEM PA3INYHbBIX
daktopos. MpuHumn Jle LaTtenbe.




dopmynmpoBaTb 3aKOH lecca u cneacTsme 13 Hero. PaccunTbiBaTb TENAOTHI
peakuunmn Yepes Ten10Tbl 06pa3oBaHMA BewwecTs. PaccumTbiBaTb TENIOTDI
peakuum

MoHATMe 06 sHTponuuK. BTopoi 3akoH TepmoguHammnkun. ®opmyna boabumaHa
SHeprua M'mMbo6ca 1 KpUTEPUM CAaMOMNPOU3BOILHOCTU XMMUYECKON peakumm
PelweHne pacyeTHbIX 33434 MO XMMUYECKMM GOPMYNamM U YpPaBHEHUAM MO Teme
«XnmMmmyeckaa TepmoanHaMmKa

CKOpOCTb XMMUYECKMX PeaKLUii, ee 3aBUCMMOCTb OT Pas/IYHbIX GaKTOpPOB:
NpMpoAbl pearupyrowmnx BeLLecTs, KOHLEHTPaLUM pearnpyoLwmx BeLwWwecTs,
TemnepaTypbl, HAANYKUA KaTanmM3aTopa, NJoWaam NOBEePXHOCTN pearnpyroLwmx
BelLecTs. Peakunu romoreHHble 1 reTeporeHHble. d1eMeHTapHble peaKkumu.
MexaHu3M peakumun. AKTUBUPOBAHHbIA KOMNAEKC (NepexoHoe CoCToAHNE).
3aKoH aencTtayowWwmx macc. KOHCTaHTa CKOPOCTU peakLMn, ee pa3smMepHOCTb.
CKopoCTb peakuummn paanoakTUBHOro pacnaga. Mepuoa nonypacnaga.
demoHcTpauum. 3aBUCMMOCTb CKOPOCTU peaKkuum oT NpUpoabl BeLecTs Ha
npumepe B3aMMOLENCTBUA PaCTBOPOB Pa3/INYHbIX KUCAOT OAMHAKOBOM
KOHLEHTPALMM C OAMHAKOBbIMM KYCOYKaMM (rpaHyiamm) LMHKA U O4MHAKOBbIX
KYCOYKOB pa3HbIX MeTanN0B (MarHua, LMHKa, enesa) ¢ pacTBOPOM CONIAHOM
KMCNoTbl. B3aumogelicteBmMe pacTBOPOB CEPHOM KMCAOTbI C pacTBOPaMum
TMocynbdaTa HaTPUA PA3/IMYHOMN KOHLLEHTpaLMm

MpaBuno BaHT-Frodda. MNoHATUEe 06 sHeprum akTMBaUMM N 06 sHepreTMYeckom
npodune peakumu. YpasHeHue AppeHuyca. [lemoHcTpaumum. B3anmogencrene
pacTBOPOB CEPHO KUCNOTbI C pacTBOPamMM TMOCYbdaTa HATPUA PA3IUYHOM
Temnepatypsbl

KaTtanmsatopbl M KaTanus. IHeprua akTMBaL MM KaTaansnmpyemom m
HEeKaTa/IM3MPyeMOM peakumnmn. AKTUBHOCTb M CE/IeKTUBHOCTb KaTa/iM3aTopa.
FOMOreHHbIN 1 reTeporeHHbl KaTanuns. foMoreHHblli KaTanus B ra3oBoi dase.
KaTanntuyeckoe OKMCAEHMe yrapHOro rasa B KoHBepTepax

BbIX/IOMHbIX rA30B B aBTOMOOWAAX. PO/Ib KaTaaM3aToOpOoB B NpUpPoAE U
NPOMbILLIEHHOM NPon3BoACcTBE. PDepMeHTbI Kak buosiornyeckme
KaTasnm3aTopbl. leMoHCTpaLumu. Pa3noxeHre nepokcnaa Boaopoaa C
MOMOLLbIO HEOPraHMYECKMNX KaTaM3aTopoB U NPUPOLHbIX 06BHEKTOB,
cogepKalumx KaTtanasy. /labopaTopHbIi onbIT 26. KaTaanTUYecKoe pasnoKeHne
nepokcuaa Boaopoaa.

Ob6paTmble peakuun. Xmmudyeckoe paBHoBecue. KoHCTaHTa paBHOBeCUSA

XUMUYecKune peakLmm B BOAHbIX PacTBOpPaXx. DNEKTPOANTUYECKAA
anccoumaums. Peakumm noHHoro obmeHa. M'Mapoans opraHUYeckmx un
HeopraHMYeCKUX COeANHEHNI. 3HAYEHNE TMAPOAN3a B BUONOTMYECKMX
0bmeHHbIX npoueccax. MpumeHeHWe rMAPOAN3a B MPOMbILLIEHHOCTH
(omblneHUn KMpoB, NoslyyeHme rMapPoAM3HOIO CNNPTA).
OKMCANTENBbHO-BOCCTAHOBUTEIbHBIE peakLmn. Kopposnsa meTannios 1 ee
BMAbI (XMMMYECKan N SINEKTPOXMMMYecKan). Cnocobbl 3alLmTbl OT
KOppO3MK. INEKTPOIN3 PACTBOPOB M pacniaBoB. [pakTuyeckoe
NPUMeEHEHME IN1EKTPOM3A.

MpakTuyeckan pabota Ne2 — CKOPOCTb XMMUYECKOIN peaKkumu.
Xumunyeckoe paBHoBecue.

MpaKTnyeckas pabota Ne3 — PelleHne sKcnepuMMeHTaNbHbIX 33434 MO
Teme «'mgponns»




MpuHumn Ne WaTenbe. PaBHOBECHbIE COCTOAHUA: YCTOMYMBOE, HEYCTOMUYMBOE,
6e3pasmyHoe. CmelleHMe XMMMYECKOoro paBHOBECUA NMOoA, AENCTBUEM
Pa3INYHbIX GAKTOPOB: KOHLLEHTPALUKN PeareHToB KN NPOAYKTOB pPeakuuu,
OaB/ieHUs, TemnepaTtypbl. Pofb cMelleHMA paBHOBECUA B TEXHOIOTMYECKUX
npoueccax. [leMoHcTpauumn. 3aBUCUMOCTb MOJIOXKEHNA PAaBHOBECUSA B CUCTEME

2NO2 O0ON204 ot Temnepatypsbl

PelweHne akcnepmMmeHTabHbIX 33434 Ha onpeaesieHMe GakTopoBs, BAUAOLWMX
Ha CKOPOCTb XMMMUYECKOM peaKkLMn 1 MNONOKEHNE XMMMUUYECKOTO paBHOBECUSA
MoHHOe npousBeseHue BoAbl. BogopoaHbiit nokasatens (pH) pactsopa. Pacuer
pH pacTBOPOB CUJIbHBIX KUCAOT U LenoYei

PaBHOBecue B pacTBopax. KOHCTaHTbI Anccoumaumm cnabbix 31EKTPOIUTOB.
CBA3b KOHCTaHTbI M CTEMEHU AuccoLmMaumu. 3aKkoH passegeHns OcTBanbaa.
PaBHOBeCHE MeXKAY HaCbIWEHHbIM PAaCTBOPOM U 0caaKkom. MponsseaeHue
pacTBOPMMOCTU

lanbBaHUYECKUI 31eMeHT (Ha Nnpumepe snemeHTa JaHuans). Xumudeckne
WCTOYHMKM TOKA: ra/ibBaHUYECKME 3/IEMEHTbI, aKKYMYIATOPbI U TOMJIMBHbIE
anemeHTbl. Popma 3anmcn XMMUYeCcKoro UCTOYHMKa ToKa. CTaHaapPTHbIN
BOAOPOAHbIN 3/1eKTpoa,. CTaHAaPTHbIM 3/1€KTPOAHbIN NOTEHUMAN CUCTEMBI.
MoHATME O INEKTPOABUNKYLLEN CUNE PeaKUNUN. DNEKTPOXMMUUYECKUIN pas,
HanpAXeHW (aKTUBHOCTM) MeTannoB. HanpaBieHue OKUCNTENbHO-
BOCCTaHOBUTE/IbHbIX PEAKLMIA. DNEKTPONN3 BOAHbIX PAacTBOPOB 3/1EKTPONMUTOB.
3aKOHbI 3N1eKTPOo/IM3a

PelweHwne 3a4a4 v BbINONHEHUE YNPaXKHEHUN, NO3BONAIOLLMX
CMUCTEMATM3MPOBATb N 0606LWNTL NONYYEHHbIE 3HAHUA NO TeME
«TeopeTnyeckme oCHOBbI XUMUU»

Xumunueckasa texHonorusa (19 yac)

OCHOBHbIE NPUHLMMbI XMMUYECKOM TeXHoNorMK. ObLLMe NpeacTaBaeHNA o
NPOMbILLAEHHbIX CNOCO6ax NONYYEHUA XMMUYECKUX BELLECTB

Mpon3BOACTBO CEPHOM KMCAOTbI KOHTaKTHbIM CNocobom. XMmmnsm npotiecca.
Cbipbe ANs NPON3BOACTBA CEPHOM KMCNOTbI. TEXHOIOTMYECKan CXema npoLiecca,
npoueccobl v annapaTbl. JemoHcTpaumu. Coipbe o8 NPOU3BOACTBA CEPHOM
KMCNOTb.

Mpoun3BoacTBO amMmaka. Xumnam npouecca. OnpeaeneHre onTMMasbHbIX
YC/I0BUI NpoBeAeHna peakuuu. NMPUHUMN ULMPRYIALMU U €r0 peannsaums B
TEXHOJ/IOTMYECKOMN cxeme




MeTtannyprua. YepHaa metannyprus. ponsBoacTBO YyryHa. [LOMeHHbIM
npouecc (cbipbe, yCTPOMUCTBO 4OMEHHOM NeYn, XMMM3M npouecca).
JemoHcTpauunn. KenesHasa pyaa

Mpoun3BOACTBO CTanu B KUCNOPOLHOM KOHBEPTEPE M B SNEKTPONEYaX.
Mpoun3BOACTBO CTann B MapTEHOBCKOM neyn. Mpamoit meTos noayYeHus
»enesa us pyabl. JemoHctpauum. Obpasubl cnaaBoB

MpomblLaeHHan opraHmMyeckas Xumma. OCHOBHOM U TOHKMIA OpPraHNYeCcKnii
cuHTe3. Hanbonee KpynHOTOHHAMKHbIE MPOU3BOACTBA OPraHNYECKMX
coeamHeHnin. NMponssBoaCcTBO MeTaHOANA. [TonydeHNe YKCYCHOM KUCAOTbI U
dopmanbaermaa us metaHona. MNoayyeHume auerarta Lenntonosol. Coipbe ana
OpraHMYecKom NPomMbIWNeHHOCTH. Npobaema oTX0408 M NOBOYHbIX MPOAYKTOB.
CMHTE3bl HA OCHOBE CMHTE3-ra3a

Xmmnyeckoe 3arpAsHeHe OKpY»KatoLLen cpebl 1 ero nocnencTana. Ikonorma
M Npobaema oxpaHbl OKPYKatoLLel cpeabl.

Xumuma Ha cayxbe obuiecty (2 yaca)

Xumua nuwm. HMupsl, 6e1Ku1, yrnesoabl, BATaMUHbI, pepmeHTbl. PaumMoHanbHoe
nutaHue. Muuesble Aob6aBkK. Nuwesble 406aBKK, UX KnaccudurKaums.
3anpelyeHHble ¥ paspelleHHble nulLeBble 406aBKW. OCHOBbLI MULLEBON XUMUN.
[emoHcTpaumu. MNuiesble Kpacutenu

Xumua B meguumHe. NMoHaTMe o papmaL,eBTUUECKOM XMMUKN U GpapMaKoaormu.
PaspaboTKa nekapcTs. J/IeKapCTBEHHbIE CPeACTBA, UX KAacCUbUKaLMA.
MpoTnBoMUKpPOBHbIE cpeacTBa (cynbdaHMnammnaHble Nnpenapatbl 1
aHTUBMOTMKM). AHANbreTUKM (aCNUMpPKH, aHaNbIVH, NapaLeTamon,
HapKOTUYECKME aHANbreTUKK). AHTUTMCTaMMHHbIE NpenapaThbl. Baxylwme
cpefcTBa. [OPMOHBI M TOPpMOHaJIbHbIEe Npenapatol. Mpobiembl, CBA3aHHbIE C
NPUMeHEeHMEM 1eKapPCTBEHHbIX NpenapaTtos. BpeaHble NpuBbIYKK U GaKTOPbI,
paspyLiatowme 300poBbe (M36bITOYHOE NOTPEBNEHNE KUPHOW NULLM, KYPEHUE,
ynoTtpebneHune ankoronsa, HApKOMaHusa)

KocmeTnyeckue n nappiomepHble cpeacTsa

BbIToBas xumus. MoHATHE O NOBEPXHOCTHO-aKTMBHBIX BellecTBax. Motowme u
yucTAwme cpeactea. Otbenusatowme cpeacrea. NMpasuna 6esonacHoi paboTbl ¢
e4KMMMU, TOPIOYMMM 1 TOKCUYHBIMW BeLLeCcTBaMM, CPeACTBaMU BbITOBOM XUMUM.
JOemoHcTpaunn. OTbenmeaHue TkaHel. JlTabopaTopHbIA ONbIT . 3HAKOMCTBO C
MOIOLLMMUN CpeacTBaMm

Xumuma 1 KusHb (2 yaca)

X1MMYECKMe NPOLECCHI B KMBbIX OpraHM3max. BMoN0rMyeckn akTUBHbIE
BewecTsa. Xumusa v 300poBbe. Mpobiembl, CBA3aHHbIE C NPUMEHEHNEM
NeKapcTBEHHbIX NpenapaToB. XMMKA B NOBCEAHEBHOM KM3HU. Motowwme
M yncTAWwme cpeacTsa. MpaBmna 6esonacHoi paboTbl co cpeacTBamm
6bITOBOM XMUK. OB6LLME NPUHLMMBI XMMUYECKOM TEXHONOTUMN,
MprpoAaHbIe UCTOYHUKN XMMUYECKUX BelecTB. MNoammepsl. Maactmaccsl,
BOJIOKHA, Kay4yKu. HOBble BELLECTBA U MaTepuasibl B TEXHUKE.
XMMMYECKoe 3arpsA3HeHMe OKpy»KaloLwei cpeapbl M ero NocieaCcTBuS.
MNpo6nembl 6€30MacHOrO MCMOJIb30BAHMUA BELLLECTB U XUMUYECKUX
peakumit B COBPEMEHHOM *KMU3HU. TOKCUYHbIE, TOpoYne U
B3PbIBOOMACHbIE BELLECTBA.




Xumua B cTpoutenbctee. Func. U3BecTb. LlemeHT, 6eToH. Kneun. Noabop
ONTUMAJIbHBIX CTPOUTENbHbIX MaTEPUANOB B NMPAKTUUYECKOM AEATENBHOCTU
yenoseKa. JlabopaTopHbIn onbIT Kneu

MwuHepanbHble 1 opraHuyeckme yaobpenua. Cpeactsa 3alLMTbl PACTEHUA.
Mectuumabl: MHCEKTULMADI, repbuumapl u GyHrMunabl. PenennenTol.
JOemoHcTpaunn. Konnekuns cpeacts 3awmTbl PacTEHUN.

Crekno, ero suabl. CUAKMKATHAA NPOMbILWNEHHOCTb. KepamunKa. TpagnunoHHbIe
W COBpPEMEeHHble Kepamunyeckme matepunanbl. CBepxnpoBoaaLLaa KepamumKa.
MoHATME O KEpMETax MU MaTepuanax C BbICOKON TBEPLAOCTbIO. [leMOHCTpauuu.
Kepamunyeckue matepumansl. LipeTHble cTekna

Xumusa B coBpemeHHOM HayKe (2 yaca)

OcobeHHOCTK coBpeMeHHOM HayKu. Mpodeccra xummKa.

NCTOYHMKN XMMMYeCKON MHPOopMaLLMn. MOUCK XMMMnYecKkon MHGoOpmMaLmMmn no
Ha3BaHUAM, naeHTUMKATOpPaMm, CTPYKTYpHbIM popmynam. PaboTa ¢ 6azamu
AaHHbIX. JemoHcTpauun. Mpumepbl paboTbl ¢ XMMUYECKMMM BazamMu AAHHBIX.

Temaruueckoe IJIaHUPOBAHUC KYpCa

«Xumus. YrayOneHHblil ypoBeHb u 6a3a 10 kmacc»

Ne | Tema KomnuectBo | KoHTposibHbIE IIpakTueckue KonnuectBo yacoB | KoHTposibHBIE
4acoB paboThI paboThI (6aza) paboTsl
(yrmyon€nno) | (yray06naéHHO) (yriy6s€HHO) (6a3a)
1 OcHOBHbIE IOHATHS OPraHUYECKON 20 1 10 1
XUMHAN
2 VYriesonopoasl 36 1 2 18 1




3 Kucnoponconepsxamue 22 1 4 12 1
OpraHuYeCcKHUe COSAMHEHUS

4 A3OT U cepocojiepKaline 9 4
OpraHUYECKHUEe COCTUHEHUSI.

5 Buonornyecku akTuBHBIE BenectBa | 17 1 2 8 1

6 BricokomMolieKyisapHbIe coeTuHeHus | 8 1 2 4

7 [ToBTOpenue u yrnyonenue 3Hanu | 24 1 12
Bcero 136 6 10 68 4

Tematuueckoe mIaHUpOBaHUE Kypca
«Xumusd. YrayOneHHbll ypoBeHb U 6a3a 11 kmace»
Ne Tema KommuectBo | Kontponbnble | [Ipaktnueckue | KonuuectBo | KonTponbHbie
4acoB paboThI paboThI 4acoB paboTsl
(yrnyonénno) | (yriayOnénHo) | (yrayOn€HHO) (6a3a) (6aza)

1 CrpoeHne aToMa ¥ IEpUOINYECKUI 3aKOH 6 1
. 1. MenneneeBa

2 OCHOBBI HEOPTAaHUYECKOW XUMHHU

3 Hemeramst 41 1 4 17 1

4 OOm1re cBoiicTBa METAIIIOB 3

5 Mertaisl IIaBHBIX OAIPYII 12

6 Mertasuibl TOOOYHBIX MOATPYIII 21 1 4

7 CrtpoeHue BerecTBa 14 1 20 1

8 Teopernueckoe onucaHne XUMHYECKUX 21 1 1 20 1
peakuuii




9 XUMHUYECKass TEXHOJIOTHS 8 1 5
10 XuWMus B TIOBCEHEBHOM KU3HU 6
11 | Xumus Ha ciryx6e o01iecTBy 4
12 XUMHS B COBPEMEHHOM HayKe 6
Bcero 136 10 68




