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MOACHUTEJIbHAA 3AMNCKA

HacToswas gononHnTensHasa o6LieobpasoBaTe/ibHas nporpamMmmMa Ans LWKoabH1KoB 10 — 11 Knaccos co-
CTaB/leHa Ha OCHOBe (heflepasibHOro KOMMOHEHTA rocyAapCTBEHHOM0 CTaHAapTa OCHOBHOIO O6LLEro U cpefHe-
ro (NonHoro) o6uero o6pasoBaHms.

MporpaMma HanpaeneHa Ha WHTEHCMBHOE M3YYeHWe XUMUKU AN1s MOATOTOBKM K chave EfmHOro rocy-
[APCTBEHHOI0 3K3aMeHa M0 XMMUMK, K y4acCTMIO B OMMNaAax.

M3yyeHne xvMum B pamkax AOMONHUTENbHOrO 06pa3oBaHMsA LUKO/bHUKOB Hamnpas/ieHo Ha AOCT W-
>KeHVe CrefytoLmnx Leneii:

OCBOEHWe CUCTEMbI 3HAHWI 0 (byH,Cl'aMEHTafIbeIX 3aKOHax, Teopusx, (baKTaX XUMUN, HEO6XO,CI,VIMbIX ansa
NOHUMaHWA HayLIHOVI KapTUHbI MUPa;

OB/afieHVe YMEHMSIMU: XapaKTepu3oBaTh BELLECTBA, MaTepuasbl ¥ XUMUYECKUE peakLyn; BbINO/MHSThL fla-
6OopaTOpHbIE 3KCMEPUMEHTbI; MPOBOANUTL PACcUEThI MO XMMUYECKUM (hHOpMY/aM 1 YpaBHEHUSIM; OCYLLECTB-
NTb MOWCK XMMWUYECKOI MH(OPMALIMK 11 OLIEHMBATb €€ JOCTOBEPHOCTh; OPUEHTMPOBATLCA M MPUHMMATL
PELLEHNs B NPOBNEMHBIX CUTYALUAX;

pa3BMTWe MO3HaBaTE/IbHbIX WHTEPECOB, MHTE/N/EKTYaNIbHbIX M TBOPYECKMX CMOCOOHOCTEA B npoLecce
U3yYeHNs XMMUYECKOW HayKN 1 ee BK/aZa B TEXHUYECKMIA MPOrpecc LMBUAM3ALMM; CNOXKHBIX U NPOTU-
BOPEUMBbLIX NyTel pa3BUTUA MR, TEOPUIA N KOHLEMUMIA COBPEMEHHOW XMW,

BOCMMTaHUE YGEXAEHHOCTN B TOM, YTO XVMMMWSI — MOLLHbIV MHCTPYMEHT BO3AECTBUS Ha OKPYXKatOLLYtO
cpefly, U UyBCTBa OTBETCTBEHHOCTM 33 NPUMEHEHUE NMOMYUYEHHbIX 3HAHWIA U YMEHUIA;

NPVYIMeHeHWe NONYYeHHbIX 3HaHWUI N YMeHWA ans: 6e3onacHol paboTbl C BelecTBamMmn B flabopatopum,
ObITY M Ha NPOU3BOACTBE; PELLUEHNA NPAKTUYECKMX 3afay B NOBCELHEBHOM XU3HW; NPedynpeXxxneHns as-
NEHWIA, HAHOCALLMX BPes 340POBLI0 YENIOBEKA M OKPYXKAIOLLIEH Cpede; MPOBELEHWNS UCCNeA0BaTeNNbCKUX
paboT; Co3HaTeNbHOMo BbIGOpa NPoMeccun, CBA3aHHOMN C XUMUEN.

JoCTu>KeHVe yKasaHHbIX Liefieli OCyLLEeCTBSETCA B npoLecce POPMUPOBAHUS U Pa3BUTUA CredyroLwmx
KOMMeTeHUuin
. MOHMMAaTb CYLLHOCTb XUMWK, MPOSB/ATL K €€ N3YUEHUIO YCTORUMBBI MHTEpEC.
OpraHn30BbIBaTb COGCTBEHHYIO [EATENNbHOCTb, OLeHUBATL ee AN(PEKTUBHOCTb M Ka4eCTBO.
Pewwatb Npo6iemMbl, OLEHMBATb PUCKW 1 MPUHUMATL PELUEHNS B HECTaHAAPTHBIX CUTYaLuUsX.
OcyLUecTBASTL MOUCK, aHANIN3 U OLLEHKY MH(OpMaLMK, HeOOXOAMMON peLLeHNs 3a4aY, IMYHOCTHOMO pas-
BUTMS.
3aHMMaTbCA caMo06pa3oBaHyeM.
BbITb roTOBbIM 6paTh Ha Ceb6s HPABCTBEHHbIE 0653aTeNbCTBa MO OTHOLLEHUIO K NPUPOJe, 00LWecTBY W
Ye/oBeKy.

COJEP>XAHUE OBEPA30OBATE/IbHOW MPOrPAMMBbI

METOAbl HAYYHOI' O NMO3HAHWA

HayuHble MeToabl UCCnef0BaHUA XMMUYECKMX BELLECTB M NpeBpaLLeHNit. Pob XMMWUYECKOro aKcnepu-
MeHTa B MO3HaHUW NPUPOAbI. MoAenMpoBaHe XUMWUYECKNX ABMEHNIA. B3anmMoCBsA3b XuMni, nsvkn, MaTemaTu-
Ku 1 6monorun. ECTecTBEHHOHAyYHas KapTuHa Mupa.

OCHOBbI TEOPETUYECKOW XM

ATOM. Mogenu cTpoeHus aToma. AP0 U HYKNOHbI. HyKnabl 1 U30TOMbl. DNEKTPOH. [yannam aneKTpo-
Ha. KBaHTOBbIE uncia. ATOMHasi opbuTanb. PacnpeaeneHne aneKTPOHOB Mo opouTansM. SNEKTPOHHAsA KOHM-
rypauus atoma. BaneHTHble 31eKTPOHbl. OCHOBHOE 1 BO36YXK/J€HHbIE COCTOSHMS aTOMOB.

CoBpeMeHHas (HopMynMpPOBKa NEePUOAMYECKOTO 3aKOHa U COBPEMEHHOE COCTOSIHIE NEPUOANYECKOI CHC-
TeMbl XUMWUYECKUX 3NeMeHTOB [./1.MeHaeneeBa. dNeKTPOHHble KOHAUIypaLyii aTOMOB NEPEXOAHbIX 3M1eMeH-
TOB.

Moneky/ibl U XMMUYeckasi cBsi3b. KoBasleHTHast CBsA3b, ee pa3HOBMAHOCTM 1 MeXaHU3Mbl 06pa3oBaHus.
XapakTepuCTUKN KOBANIEHTHON CBA3W. KOMMNNEKCHbIE COeAVMHEHMSA. DNeKTPooTpULaTeNlbHoCTb. CTeneHb OKuc-
NEHNs W BaeHTHOCTb. MMbpuamsauns aToMHbIX opbuTanei. MpocTpaHCTBEHHOE CTPOeHWe Monekys. Monsp-
HOCTb MOseKy/n. MIoHHas cBA3b. MeTanmueckas cBssb. BogopoaHas cBA3b. Me>KMONeKyIsipHble B3auMOoLencT -
BUSA. EQVHas nprpoaa XMMMYEeCKUX CBSA3eNA.

BeluecTBa MONEKYNSPHOTO 1 HEMONEKYNSPHOTO CTPOoeHNst. COBpeMeHHbIE MpeACcTaBieHUs O CTPOEHMN
TBEPAbIX, XNAKNX U ra3006pasHbIX BELLECTB.

MpUYMHBI MHOr006Pa3us BELLECTB: M30MEepPUS, FOMOJION S, afIoTPONKS, N30TOMKS.

Knaccutukaums n HoMeHKIaTypa HeOpraHNYeCKMX 1 OpPraHNYecKmnX BELLECTB.



UucTble BELECTBa M cMecu. ucnepcHble cucTeMbl. KonnouaHble cUcTeMbl. VICTUHHbIE pacTBOpbI. Pac-
TBOPEHME KaK (IM3MKO-XMMMWYECKMIA npouecc. TennoBble SBMEHUS Npu pacTBOpeHun. CrnocoGbl BbIPaXKEHUS
KOHLIEHTPaLMI PacTBOPOB: MaccoBast [10/151 PACTBOPEHHONO BELLECTBA, MO/APHAS 1 MONSbHAS KOHLIEHTPALMN.

XVMMYeCKme peakumm, X KnaccuukaLms B HEOPraHUYECKON 1 OPraHNYeCcKom XMMUN.
3aKOHOMEPHOCTUN MPOTEKaHWA XUMUYECKMX peakuunid. TennoBble adeKTbl peakumnid. Tepmoxummuyeckme
ypaBHeHUA. MoHATYE 06 3HTaNLMUK N SHTPONKKN. DHeprua Mmboca. 3akoH Mecca 1 CneLcTBUA U3 HEro.
CKOpOCTb peakuyu, ee 3aBUCMMOCTb OT Pas/IMYHbIX (PAKTOPOB. 3aKOH AeMCTBYIOLLMX MacC. dneMeHTap-
Hble 1 CNIOXKHbIE peakumn. MexaHn3m peakuun. Heprusd akTmsaLmmn. Kataams n Kataamsatopbl.
O6paTMOCTb peakumii. Xurmuyeckoe paBHOBecue. KoHCTaHTa paBHoBecus. CMeLLeHVie paBHOBECKA
nog fencTeneM pasnnyHbIxX akTopos. MpuHumn Se LaTtenbe.
AnekTponuTnyeckas amccoupaums. CunbHble 1 cnabble 3n1eKTponuTbl. KoHCTaHTa guccoumauum. Peak-
LMW MOHHOro obmeHa. Mpown3sseseHne pacTBOPUMOCTM. KUCNOTHO-OCHOBHbIE B3aUMOAEWCTBUSA B pacTBOpaXx.
AMpoTepHOCTb. VIOHHOE Npou3BeseHre Boabl. BogopoaHsblin nokasatens (pH) pactsopa.
"'MAPOIN3 OPraHNYecKUX U HeOPraHUYECKUX COeANHEHN .
OKMCNNTENbHO-BOCCTAHOBYUTE bHbIE peakuun. MeTo/bl 3/IEKTPOHHOIO U 3/1IEKTPOHHO-MOHHOIO 6asaHca.
Paf cTaHaapTHBIX 3NeKTPOAHbIX NOTeHLMaioB. Koppo3ns MeTasifioB 1 CNoco6bl 3alwuThl OT Hee. XUMUYecKme
NCTOYHUKW TOKa. DIEKTPONN3 PaCTBOPOB U Pacr/iaBos.

HEOPIrAHNYECKAA XMWA

XapakTepHble XMMUYeCKMe CBOMCTBA MeTasfIoB, HEMETA/IIOB U OCHOBHbIX K/TaCCOB HEOPraHWYecKmnx co-
e ANHEHNIA.

Bogopoa. M3oTonbl Bogopoda. CoeauHeHNa Bogopoda ¢ MeTaniaMmn 1 HemeTannamu. Boga. Mepokeng
BOJOpOAA.

["anoreHsbl. ManoreHoBogopoAb!. ManoreHnasl. Kucnopogcogepskatime CoOegnMHEHNS Xopa.

Kucnopog. Okengpl 1 nepokcugbl. O30H.

Cepa. Ceposogopoga 1 cynbtmnabl. Okcunibl cepbl. CepHUCTaA U cepHas KUCNOTbI U UX COMK.

A30T. AMMMaK, coim aMMOoHMA. OKCuabl a30Ta. A30TICTad U a30THaa KUCMOTbI U UX COSK.

docop. PocthrH. Okemnabl hochopa. PocthopHble KUCNOTbI. OpTodochartsl.

Yrnepog. MetaH. Kapbugpl Kanbuus, antoMUHUA U XKene3a. YrapHblid U YrNeKUC/bli rasbl. YronbHas
KUNC/OTa 1 ee CoMu.

KpemHuuid. CunaH. Okeng kpemHus (1V). KpeMHUEBbIE KMCNOTbI, CUMKATBI.

BnaropofHble rasbi.

LLlenoyHble 1 LWeNoYHo-3eMesIbHble MeTal/bl U UX COeAMHEHNS.

ANOMUHWIA 1 ero CoOeaNHEHNS.

MepexofHble aneMeHTbl (Mefb, Cepebpo, LMHK, PTYTb, XPOM, MapraHeLl, ene3o) U X CoeNHEHUS.

KoMnieKCHble CoeUHEHNSA MePexoaHbIX 3/1eMEHTOB.

O6Lyme cnocobbl NoyyveHns MeTannoB. MoHATMe 0 MeTaninyprun. Cnnasbl (YepHbIe U LLBETHbIE).

OPI"rAHNYECKAA XMUA

Teopus CTPOeHUst OpraHUYeCcKMX COeUHEHUIA. Y TNepOAHbIV CKeneT. Pafunkan. PyHKLMOHaNbHAsA rpynmna.
"foMosiorm n romonoruyeckuii psg. CTpyKTypHas U NpocTpaHCTBEHHAA M30Mepus. Tunbl CBsA3el B MOMeKynax
OpraHnyecKmnx BELLECTB 1 Cnocobbl NX paspblBa.

Tunbl peakumin B OpraHNYecKoin XuMun. VIOHHbIN 1 paguKanbHbI MeXaHU3Mbl peakLmii.

AJKaHbl 1 LMKnoankaHbl. ANIKeHbI, ANeHbl. ANIKUHbI. BeH301 1 ero romonorn. CTmupon.

["anoreHonpounsBoaHbIe YrieBoa0pO0B.

OfHOATOMHbIE M MHOrOaTOMHble CnupTbl. ®eHoNbI. MpocTble ampbl. Anbaernabl U KeToHbl. Kap6oHo-
Bble KNCNOTbl. PYHKLMOHa/IbHbIE NPON3BOAHbIE KAPOOHOBLIX KNCNOT. CNOXHbIE 3Vpbl HEOPraHNYeCKNX 1 op-
raHUYECKUX KUCNOoT. XKupbl, Mbina.

Yrnesogbl. MoHocaxapuibl, Aucaxapuabl, nomcaxapuabl.

HutpocoefmHeHUA. AMUHBI. AHUIVH.

AMUHOKMCNOTLI. MenTugbl. benku. CTpykTypa 6e/KoB.

Muppon. MupnanH. MNUPUMULNHOBBIE U NMYPUHOBbLIE OCHOBaHWSA, BXOASLLME B COCTAaB HYK/IEMHOBbLIX Ki-
cnoT. lNpeAcTasneHne 0 CTPYKTYPe HYKNEMHOBBIX KUCNOT.

BblCOKOMONEKYNAPHbIE COeAUHEHNA. PeakLumn nonnMepusaummn 1 noanKoHLeHcaLmu.

SKCINMEPMEHTANNIBHBLIE OCHOBbI XM

MpaBuna paboTbl B nabopatopuu. JlabopaTopHas nocyaa u o6opyaoBaHuve. Mpasuia 6e30MacHOCTM Npu
paboTe C eKNMM, FOPHOUMMU U TOKCUYHBLIMM BELLLECTBAMMU.

du3nYeCcKMe MeTo/bl Pa3aeneHnst CMeceld U OUMUCTKM BellecTB. KpucTannmnsauus, aKCTpakums, AUCTun-
nAums.



CuHTe3 OpraHnYecKmnx N HeopraHM4ecKnx rasoobpasHbIX BELLECTB.

CuHTe3 TBEPAbIX U XXNAKMX BeLlecTs. OpraH1yecKune pacTBOPUTESNN.

KayeCTBEHHbII 1 KONMYeCTBEHHbIN aHann3 BellecTB. OnpefeneHve xapakrepa cpefbl. MiHavnkaTopsl. Ka-
YeCTBEHHbIE PeakLuM Ha HeopraHW4yeckue BeLecTBa W MOHbI. VIAEHTU(NKALMA OpraHNYecKUX COefVHEHW,
06HapyXeHve (YHKLUMOHaNbHLIX rpynn. 3mepeHne (u3nMyecknx CBOMCTB BellecTB (Macca, 06bem, MoT-
HOCTb). COBpPeMeHHbIe (PU3NKO-XUMUYECKNE METO/bI YCTAHOB/IEHNSA CTPYKTYpPbI BELLEeCTB. XUMUYECKNE METO/AbI
pasfeneHns CMecei.

XNMUNA N XKN3Hb

XMMUYECKME NPOLLECCHI B XMBbIX OpraHn3max. buonornyeckn akTmeHbIE BeLLECTBA. XUMUSA 1 300POBbeE.
Mpo6nieMbl, CBA3aHHbIE C MPUMEHEHWEM NIEKaPCTBEHHBIX Npenapartos.

XuUMunsi B NOBCEAHEBHOM >XM3HW. Motowme 1 unctawme cpeacrea. lMpasuna 6e3omacHor paboTsl CO
cpefcTBaMM ObITOBOW XUMUMN.

O6LMe NPUHLMMBbI XMMUYECKON TeEXHONOT K. MPUPOAHbIE UCTOYHUKN XUMUYECKUX BELLLECTB.

Monmmepsl. MnacTmacchbl, BONOKHA, KayuyKu. HOBble BELLLECTBA M MaTepUasibl B TEXHUKE.

XMMUYECKOe 3arps3HeHNEe OKPYXKatoLLeld Cpefbl 1 ero NoCNeACcTBUS.

Mpo6neMbl 6€30MacHOr0 UCMO/b30BaHNS BELLECTB M XUMUYECKMNX PeaKLnii B COBPEMEHHOM XXN3HU. TOK-
CUYHble, FOpHoYMe 1 B3PbIBOOMACHbIE BELLLECTBA.

NCTOYHMKN XMMMUYECKOA MHOPMALMK: YHeOHbIE, HayYHbIE U HAYYHO-MONYNASPHbIE M3AaHWS, KOMMbIO-
TepHble 6a3bl AaHHbIX, Pecypcbl VIHTepHeTa.

TPEBOBAHWA K YPOBHIO MOAIrOTOBKIW BbIlNYCKHMKOB
B pesynbTaTe U3yYeHUst XUMUI YUYEHUK JO/>KEH

3HaTb/MOHMMATb

PO/Ib XUMUW B €CTECTBO3HAHUM, €€ CBSI3b C APYTVIMA eCTECTBEHHBIMY HayKaMii, 3HaUeHNEe B XKN3HW CO-
BPEMEHHOT0 O6LLECTBA;

BaOKHeliLLVe XMMUYECKME NOHATUA: BELLECTBO, XMMUYECKWIA 3N1IEMEHT, aTOM, MOJIeKy/a, Macca aTOMOB
Y MOJIEKY/, NOH, PaguKan, annoTponus, HyKIUAbl N U30TOMbI, aTOMHbIE S-, p-, d-0pbuTann, Xxummnyeckas
CBfA3b, 3/1EKTPOOTPULLATENIbHOCTb, BA/IEHTHOCTb, CTEMeHb OKMCNeHWUs, rmbpuamnsaumns opbutaneid, npo-
CTPaHCTBEHHOE CTPOEHWE MOJIEKY/1, MOJlb, MOJIAPHAsA Macca, MONAPHbIA 06beM, BELLECTBA MOJIEKY/IAPHO-
ro ¥ HEMOJIEKY/IAPHOIO CTPOEHUS, KOMIM/IEKCHbIE COEAUHEHUA, ANCMEPCHbIE CUCTEMbI, UCTUHHBIE PACcTBO-
Pbl, 3MIEKTPOIMTUYECKAA AMCCOLMALNA, KNC/IOTHO-OCHOBHbIE peakuuy B BOAHLIX pacTBopax, rMaponuns,
OKMC/NEHWE N BOCCTAHOB/EHWE, 3MIEKTPO/IN3, CKOPOCTb XMMUYECKON peakLmn, MexaH13M peakuum, Kara-
NN3, TENIOBOW 3MMEKT peakLyn, SHTaNbNKS, TennoTa 06pa3oBaHns, SHTPOMNKS, XUMUYECKOe paBHOBECUE,
KOHCTaHTa PaBHOBECWS, YINIEPOAHbIV CKeNeT, (yHKLMOHaIbHas rpynna, roMosorus, CTPYKTypHas 1 npo-
CTPaHCTBEHHast N30MePUS, UHAYKTUBHbIN 1 ME30MEPHBIA 3((eKTbl, 3NEKTPOPUA, HYKNeO(PW, OCHOBHbIE
TUMbI PeakLUMin B HEOPraHNYeCKOM 1 OPraHNYeCcKOn XMMUK;

OCHOBHbIE 3aKOHbI XMMUW: 3aKOH COXPaHEHUS MACChl BELLECTB, NEPUOANYECKUIA 3aKOH, 3aKOH MOCTOSIH-
CTBA COCTaBa, 3aKOH ABOrapo, 3aKoH [[ecca, 3aKOH [eCTBYIOLLNX MACcC B KUHETUKE U TEPMOANHAMUKE;

OCHOBHble TEOPUM XMMUW: CTPOEHWSI aTOMa, XMMMWYECKOM CBSA3W, 3NEKTPOSMTUYECKON AuccoLmanmu,
KWUCAOT 1 OCHOBaHWIA, CTPOEHUS! OPraHUYECKNX COEAMHEHNI (BK/KOYas CTEPEOXVMMIO), XUMUYECKYHO KU-
HETUKY 1 XMMUYECKYHO TEPMOANHAMUKY;

KnaccumKaLmio 1 HOMEHKNATYPY HEOPraHNYECKMX 1 OPraHUYECKUX COeUHEHWIA;
NPUPOAHbIE NCTOYHUKM YT EBOLOPOAOB M CMOCO6bI MX NepepaboTKy;

BeLLleCTBa 1 MaTepuasibl, LUMPOKO UCMO/b3yeMble B MPAKTUKE: OCHOBHbIE MeTa/ bl 1 CNaBbl, rpaduT,
KBapL, CTEK/O, LeMeHT, MUHepasibHble Ya0BpeHUs, MUHEpPasIbHbIe U OpraHUYecKne KWUCNOTbl, LLEouu,
aMMMWaK, yrneBofopoapl, heHos, aHWUAMH, MeTaHO/, 3TaHO/, 3TUEHIIMKOb, TNLEPVH, hopManbaerna,
aueTanbern, aleToH, rNoKo3a, caxapo3sa, Kpaxmas, KnetyaTka, aMMHOKMCIOTbI, 6eNKWU, NCKYCCTBEHHbIE
BO/IOKHA, Kay4yKW, NNacTMacchl, XX1pbl, Mblia 1 MOOLLME CPe/CTBa;

yMeTb
HasbIBaTb N3yYeHHbIE BELLECTBA MO «TPUBUAIbHON» 1 MEXLYHAPOLHON HOMEHKATypaM;

onpefenAaTb: BA/IEHTHOCTb U CTENEHb OKNCAEHNA XUMUYECKNX 3/TIEMEHTOB, 3apAd UOHa, TUM XVMUYECKOWA
CBA3W, NPOCTPaHCTBEHHOE CTPOEHME MOJIEKYN, TUN KpVICTSJ'U'II/IHECKOVI PELWLETKN, XapaKTep Cpeabl B BOA-
HbIX pacTBopax, OKUCNUTENb U BOCCTaHOBUTE/b, HarnpaB/leHNE CMELEHNA paBHOBECUA MOA BAUAHUEM



pasnnyHbIX (haKTOpPOB, M30MePbI U FOMOON, NPUHAA/IEXKHOCTb BELLECTB K Pa3/InyHbIM Kiaccam OpraHu-
YECKMX COEAMHEHWIA, XapaKTep B3aMHOr0 BNSIHWS aTOMOB B MOJIEKYNax, TUMbl peakLuii B HeopraHuye-
CKOI 1 OpPraHNUYecKon Xmummm;

XapakTepusoBaTb: S- , Pp- W d-3NEMEHTbl MO WX MOMOXEHUD B MEPUOANYECKON CUCTEME
[0.1.MeHpeneesa; 06LLMe XMMUYECKME CBOWCTBA METANIOB, HEMETANI0B, OCHOBHbIX K/1aCCOB HEOPraHu-
YeCKMX COeAMHEHUIA; CTPOEHME M CBOICTBA OPraHNYecKUX CoeauHeHWi (YrneBoLOPOAOB, CNNPTOB, (e-
HOMOB, a/1bErn40B 1 KETOHOB, KAPOOHOBLIX KUC/IOT, aMUHOB, aMUHOKWCAOT W YT/1IeBOAO0B);

06BACHATb: 3aBUCMMOCTb CBOWCTB XMMUYECKOr0 3/1eMEHTa 1 06pa30BaHHbIX UM BELLECTB OT MONOXKEHNS
B nmepuognyeckoin cucteme .M. MeHgeneesa; 3aBUCHMOCTb CBOWCTB HEOPraHWYECKMX BELLECTB OT UX
cocTaBa ¥ CTPOEHMS; NPUPOAY 1 cnocobbl 06pa3oBaHNs XMMUYECKON CBA3W; 3aBUCHMOCTb CKOPOCTU XM-
MMYECKOM peakLmmn OT PasnnyHbIX PaKTOPOB, PeakLMOHHOM CMOCOBHOCTM OpPraHNYeCcKUX COeANHEHWNIA OT
CTPOEHUS NX MOMEKYTT;

BbIMO/IHATb XUMUYECKUIA IKCNEPMMEHT MO: pacno3HaBaHUIO BaXKHEMLINX HEOPraHMYeCKnX n opraHn-
YECKNX BELLECTB; MOSTYHEHNHO KOHKPETHbLIX BELLECTB, OTHOCALLMXCA K N3YHEHHbIM Knaccam COQ,CI.I/IHQHI/IVI;

MPOBOANTb PacyeThbl MO XUMUYECKM (hOpMY/iaM 1 YpaBHEHVSIM peakLii;

OCYLLECTBAATb CaMOCTOSITE/bHbIV MOWCK XMMWYECKOW MHAOPMauyMM C MCMO/b30BAHWMEM PasNUHbIX
MCTOYHMKOB (CMPABOYHbIX, HAYYHbIX 1 HAayUYHO-MOMY/SPHBIX N3[aHUIA, KOMMNbIOTEPHbLIX 633 faHHbIX, pe-
CYpCOB VIHTepHETa); UCMO/b30BaTb KOMIbIOTEPHbIE TEXHOMOTUM A1 06paboTKM U Nepefayn UHHopmMa-
UMM 1 ee NPeACTaB/IEHNS B Pa3/NYHbIX (hopmax;

MCNnonb3oBaTb npmo6peTeHHb|e 3HaHNA N YMEHNA B I'IpaKTVI‘-IeCKO|7| [eATEeNIbHOCTU N I'IOBCE‘,EI,HGBHOVI
XU3HN ANnd:

MOHUMaHUA rNo6aNbHbIX npo6neM, CTOALLKMX nepen 4es10BEYECTBOM: 3KO/IOTMYECKNX, SHEPTETUYECKNX U
CbIPbEBbIX;

0GBbSCHEHNS XUMUYECKIX SBMIEHWIA, NPOUCXOASALLMX B NPUPO/e, ObITY 1 Ha NPOV3BOACTBE;
3KO/OrMYeCcKM rpamMoTHOIO NOBEAEHUS B OKPYXKatoLLel Cpese;

OLIEHKU B/IMSIHWS| XMMUYECKOTO 3arpsisHEHNS OKPY>KAKOLLIEV Cpefibl HA OPraHm3M YeioBeKa U Apyrue Xu-
Bble OpPraHu3MbI;

6e3onacHoii paboTbl C BellecTBamy B 1abopaTopuu, 6bITy 1 Ha MPON3BOACTBE;

onpegeneHna BO3MOXHOCTU MPOTEKaHNA XUMNYECKNX ﬂpeBpaLLLeHMVI B pas/iMyHbIX YCI0BUAX N OLIEHKWN
nx I'IOCI'IE,CI.CTBVIVI;

pacno3HaBaHUA U VI,EI,eHTI/I(bVIKaLI,VII/I BaXKHEMLLNX BELLECTB N MaTepnanos;
OLIEHKM Ka4vecTBa MUTbEBO BOAbl U OTAENbHBLIX MULLEBLIX MPOAYKTOB;

KPUTWYECKOI OLIEHKM AOCTOBEPHOCTM XMMUYECKONM MH(OpMaLyK, NOCTYMNatoLWein U3 pasIMyHbIX UCTOY-
HUKOB.

YYEBHO-METOANYECKOE N1 UH®POPMALMOHHOE OBECIEYEHWE
OBPA3OBATE/IbHOIO MPOLIECCA
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MaTepunasibHO-TEXHNYECKOe 0becneyveHme y4ebHOM ANCLUNINHDI
- CuTyaumoHHble 3a4a4u, TeCTOBbIE 33jaHUA MO N3y4aeMbIM TEMaM.
O6paszoBaTte/ibHble TEXHOI0M K
Mcnonb3yemble 06pa3oBaTeibHble TEXHONOMM NPU U3yHeHUN AaHHOW AMCLUNANHBI
1. obpaTHas cBA3b
AyoUTOPHBIX 3aHATUIA He NPeayCMOTPEHO.

MPUMEPHBIE METOOMNYECKUME PEKOMEHAALUWKA MO OPrAHM3AUMN WN3YYEHNA

ANCUNNNNHBI

0 OO6yyeHue CKNaAbIBAETCA U3 CAMOCTOATE/IbHON PaboThl ChyLuaTesnei. AYAUTOPHBIX 3aHATWIA He NpeaycMoT-
peHo. OCHOBHOe y4e6HOe BpeMst BbIAENSAETCS Ha MPaKTUYECKy0 paboTy Mo U3yUeHWHO Pa3fenoB XMMUN.

0 [pv n3yyeHUn y4ebHOM AMCLMMNINHBI HEOOXOAMMO UCMO/Mb30BaTh YYebHMKIN, MaTepuasibl LOKNAL0B Cry-
LaTeneii, MeToAuYeCKMe pa3paboTKy NpenojasaTeneil.

0 [pakTuyeckue 3aHATVA NPOBOAATCA B BUAE CAMOCTOATENbHOIM paboTbl N0 METOAMYECKUM MOCOOUAM, pe-
LUEHWS TECTOBbIX 38aHNIA 1 CUTYALMOHHBIX 3a[au.

0 CamocTosTe/bHas paboTa CryLuatenein nogpasyMeBaeT BbINONHEHNE JOMALLHUX KOHTPO/bHbIX paboT.

0 PaboTa ¢ y4ebHOI NIUTepaTypoii paccMaTprBaeTCs Kak BUZ y4e6HON paboTbl MO AMCUUNINHE «XUMUA» U
BbIMO/IHAETCA B Mpejeniax Yacos, OTBOLUMbIX Ha eé n3yyeHue.

o Mo kaxgomy pasgeny y4ebHoOW AMCUMNAMHBI paspaboTaHbl METOAMYECKME PEKOMEHAaUMN AN ciyluaTte-
ne.

0 TeKyLUMiA KOHTPO/b YCBOEHMS NpeaMeTa ONpeaenseTcs Npy 0TBeTaxX Ha TeCTOBbIE 3aAaHus.



PABOYAA NMPOIrPAMMA MO XMW

NoNo Tema CopepxxaHme Yacbl*

1. OcHoBHbIe MoHA-  |[MpeameT 1 3agaun XuMun. MecTo XMMUn Cpean ecTeCTBEHHbIX HayK. |2
TUA N 3aKOHbI XU- | ATOMHO-MOJEKY/IAPHOE YueHre. DU3NYECKNE N XUMUYECKIE ABNEHUS.
MUn. 3aKOH MoCTOAHCTBA COCTaBa BeLlecTBa. ATOMHasA 1 MOSIeKynsapHasa mac-

ca. 3aKOH coxpaHeHWsa macchl BellecTBa. Mosb. MonapHas macca. 3a-
KOH ABoragpo.

2. Knaccol Heopra- Okcngpl. Knaccudumkauma. HomeHknatypa. XnMUYeCKre CBOMCTBA OC-|2
HWYECKNX COEIN- |HOBHbIX, KUCMOTHbIX, aM(DOTEPHbIX OKCUAOB. HeconeobpasyroLye ok-
HEHWIA. cuabl. OCHOBHbIE CMOCo6bI NOJTyYeHWS OKCUZOB.

3. Knaccol Heopra- mopokenabl. OcHoBaHUSA. Knaccuukauus, HOMeHKnaTypa. Xumuye-|2
HUYECKMX COeM- |CKMe CBOIWCTBA PacTBOPMMbIX, HEPACTBOPMMbIE Y aM(OTEPHbLIX OCHOBA-
HEHWIA. HWiA. MonyyeHne 0CHOBaHWA. Peakums HeliTpanm3aumu.

4, Knaccbl Heopra- Kucnotsl. Knaccugukaumsa. HomeHknatypa. ®usnyeckmne n xu- 2
HUYEeCKMX COen- |MUYeCKune CBOWCTBA. [MonyyeHme.

HEHWIA.

5. Knaccbl Heopra- Conu. Knaccumkaums. HomeHknatypa. ®usnyeckme n XuMmyeckme 2
HUYeCKMX coefn-  [cBolcTBa. OCo6ble CBOWCTBA KUC/bIX M OCHOBHbIX COneld. [MonyyeHne.
HEHWIA.

6. Mepuognyecknii | MeproanyecKnii 3aKOH 1 Nepuoanyeckas cuctema. Ictopms OTKpbITHS. |2
3aKOH ¥ nepwuo- 0.W.MeHngenees. CTPYKTYpPHble e4VHWLbI NEPUOANYECKON CUCTEMBI
ANYecKas cucTema. |XMMUYECKNX 3N1eMEHTOB: NEPUOAbI, PAAbI, TPYNMbl, NOArPYNMbl. 3Haye-

HWe NepUOoAMYECKOT0 3aKOHA M NeproaNYeCcKOn CUCTEMBI.

7. CtpoeHue atoma. |CoBpemeHHbIe MpeLCcTaB/IEHNs O TEOPUN CTPOEHNSA aTOMa. DKC- 2
nepuMeHTa/IbHbIE JOKa3aTeIbCTBa C/OXHOCTY CTPOeHUA aToma. KeaH-
TOBbIE YMC/A N UX 3HAYEHME.

8. XvMunyeckas cBA3b. | KoBaneHTHas (aToMHas) cBsi3b. MexaHn3M o6pa3oBaHus, CBOMCTBA. Bo-|2

BanieHTHOCTL. fopofHas cBA3b. VIoHHas cBA3b. MeTannuyeckaa csasb. Kpuctanivye-
CKVMe peLleTKM, COOTBETCTBYHOLLME PasHbIM TUMaM CBA3ENA.

9. PacTBopbl. PacTtBopbl. Knaccugmkaums. PacTBOpUMOCTb BellecTB. KosthdmumneHt |4
pacTBOPUMOCTU. BblpaykeHre KOHLEHTpaLuy pacTBOpoB. 3aBUCUMOCTb
pacTBOPUMOCTW OT MPUPO/bI BELLECTB, TeMnepartypsbl, AaBneHuns. Ten-
noBble 3MdeKTbI NPU PaCcTBOPEHUM. 3HayYeHVe pacTBOPOB. MoHATME O
KONMOUAHbIX pacTBOpaXx.

10. |PacTtBopsl dnekTponuTuyeckasa auccoumaumsa. OCHOBHbIE MOJIOXKEHUA TEOPUN. 4
MexaHun3m guccoupmaumnn. CteneHs guccoumauym. CunbHble n crabble
aNeKTPoNuTLI. Anccoumaums Bogpl. BogopoaHbIii nokasatenbs. Peakuum
MOHHOT0 06MeHa. M'MApoan3 Coneil.

11. | 3nekTpoxumums. ANeKTPonn3 BOAHbIX PacTBOPOB M pacn/iaBoB coseid. Mpouecckl, npoTe- |2
KatoLve y Katoda 1 aHoga. MNpumeHeHne 31eKTponun3sa. NoHATre o Kop-
po3un METa1/10B.

12.  |KnHeTuka xumMmn-  |CKOPOCTb XMMUYECKMX peakLmin. PakTopbl, BAUSAIOLLME HA CKOPOCTb. |4

YeCKMX peakuuid.  |TOMOreHHbIe 1 reTeporeHHble cucTembl. Katanms n katanusaropbl. O6-
paTVMOCTb peakumii. XnMuyeckoe pasHoBecue. MpuHumn Jle-LLatense.

13. |CreneHb okucne- |CreneHb oKucneHUa. OKUCNUTeIbHO-BOCCTaHOBUTESbHbIE peakuun. Co- |4
Husa. OBP. CTaB/IeHNE YPaBHEHWUIA OKUC/INTE/IbHO-BOCCTAHOBUTE/bHbIX PeakLui.

BaxxHeliLLne oKMCIMTeNN U BOCCTaHOBUTENN. OKUCIUTENbHO-
BOCCTaHOBUTE/bHas JBOWCTBEHHOCTb.

14. |HemeTannsbl. Bogopoa. Oco6eHHOCTY CTPOEHNA aTOMa U NOMoXeHUs B IMe- 2
puoamnyeckor cucteme. XmMmyeckume CBoiicTBa. onyyeHve n npume-
HeHue. VIHepTHble aieMeHTbl. [MnaH o6LLeli XapakKTepucTUKy rpynbi,
MOArpynmbl 31eMEHTOB.

15. |Hemetansbl. O6Lwas xapaktepuctuka anemeHTos VIIA rpynnbl. FanoreHoBo- 4
popofbl. OcobeHHOCTU (hTopa. X1op. X0POBOAOPOS U COMsIHAsA KUCO-
Ta. Kucnopogcogepxallye coefiHeHnsa xnopa. MNprumeHeHne coefmHe-
HWi1 anemeHToB VIIA rpynnbl.

16. |Hemetansbl. O6Lwas xapaktepuctumka anemeHToB VIA rpynnbl. Kucnopog. Annotpo- |4

nus. XnuMudeckue ceoiicTea. Boga. CTpoeHne MOMEKY b, XMMUYECKMe
cBovicTsa. [NepoKcuy BOAOPOAa.




17. |Hemetansbl. Cepa. Ceposogopog. Okcuabl cepbl. CepHucTtas kucnoTa. CepHaa kKnu- |2
cnota u ee conn. MpumeHeHne coeguHeHnn anemeHToB VIA rpynnbi.

18. |Hemetansbl. O6wWan xapakTepucTuKa anemMeHToB VA rpynnsl. A3oT. AMMuak. Conu |2
ammMmoHms. OKcrabl azota. A30THast K1C0Ta U ee conn. A30THble YA06-
peHus.

19. [HemeTtannbl. docdop. PochuH. Okenabl hochopa. PocthopHble KncnoTel. Conu op- |2
TO(HOCHOPHON KNCNOTbI. POCHOpHbIE YA0OPEHNS.

20. |Hemetansbl. O6Lwas xapaktepucTmka anemeHToB IVA rpynnbl. Yrnepog. Ok- 4
cuaplyrnepoga. YronbHas Kucnota v ee conn. KpeMHuin. OKeng Kpem-
Hus (IV). KpeMHMeBble KACNOTbI, CUNNKaTbI. [IpUMeHeHne CoeANHEHNIA
anemeHToB IVA rpynnsi.

21. |Metansbl. MonoxeHue B NepuoOAMYecKoin cucteme. ®usnyeckune ceoinctea. Knac- |2
cuhukaumsa. XnuMuyeckue ceoinctea. Cnocobbl nonyyeHms. MprumeHe-

HWe meTannoB. Cnnasbl. NEKTPOXUMUYECKINIA PSS HANPSXKEHWI MeTa-
NOB.

22. |Metansbl. O6Lwas xapakTepucTumka anemeHToB IA rpynnbl. CBONCTBA HATPUSA U 2
Kanms. OKCuabl U TMAPOKCUAbI LWenoyHbIX MeTannos. Conu LWenoYHbIX
METa/IN0B W UX NpUMeHeHKe. KanuliHble yao6peHus.

23.  |Metannsl. O6Lwas xapaktepucTuika anemeHToB HIA rpynnbl. MarHuin. Kanbuuii. 2
Okeungpl, rugpokeungbl. Conm KanbLms. XXecTKoCTb BoAbl. [MprumeHeHne
coefiMHeHWIA anemeHToB IIA rpynnbl.

24. |MeTtansbl. ANOMUHNIA. XMUyeckme cBoiicTBa. OKCUA 1 rmapokcug antoMuHms. (2
Conv antomMuHKA. MprMeHeHVe aIFOMUHKS U ero CoeguHEHWIA. MoHATHe
0 NepexofHbIX aiemMmeHTax. OCO6EHHOCTM aTOMHBIX XapaKTePUCTUK U
XUMNYECKMX CBOMCTB. LIHK. OCOBEHHOCTY XMMMNYECKMX CBOMNCTB OKCU-
[ia Y TUAPOKCHAA LIMHKA.

25.  |Metannsl. XKeneszo. Xummnueckue ceoiicTea. OKcnabl U rugpokenisl. Conm xenesa. (2
Mony4yeHue YyryHa n ctanu. MNMpuMeHeHVe CoeanHeHN xenesa. Mefp.
OKcuabl, rMapPoKCUAab!l, CONN Meu.

26. |MeTtansbl. XpoM. Xummyeckue ceoinctea. OKcmabl U rnapokeniabl. Conm xpoma. 2
MprMeHeHVe coeanHeHnin Xxpoma. MapraHew,. OKCuabl U TMAPOKCUAbI.
Conun mapraHua. NpuveHeHve coejuHeHniA mapradua. Cepe6po.

27. |OcHOBHble  MOHS-|[peameT M 3a4ayun OpraHNYeckoin XuMun. OCHOBHbIE MOMOXEHNS Teo-|2

TUS  OPraHMYecKOol |pumn CTPOEHUS OpraHNYecknx coefuHeHnin A.M.byTneposa.
XUMUW.

28. |OCHOBHble  MOHSA-|OT/IMUUTENIbHbIE OCOOEHHOCTU OpraHUYecKuX CoefuHeHWA. MoHATYe 0|2
TUA  OpPraHNYecKon|(hyHKUMOHa/IbHLIX rpynnax. 3omepus. Bugbl nsomepun. 3neKTpoHHas
XUMUK. npupoga CBA3ei B opraHMYeckmx Monekynax. Crnocobbl paspbiBa CBS-

3eil. CBO6OAHbIE paguKabl.

29. |Yrnesogopofb!. ANKaHbI. DNeKTPOHHOE 1 NPOCTPaHCTBEHHOE CTPOeHNe. HoMeHKNaTypa. (4
XuMmunyeckne cBolictBa. [MonyueHune. LlmknoankaHbl. OCO6eHHOCTM
CTPOEHUS Y XUMUYECKUX CBOWCTB. MprMeHeHVe npeaenbHbIX CoefnHe-
HWA.

30. |¥YrneBogopogpl. ANKEHbI. 3MIEKTPOHHOE N NPOCTPAHCTBEHHOE CTpoeHe. 3omepus. Ho-|4
MeHKnatypa. XvMmnyeckune cBoncTaa. MonyyeHue.

31. |¥Yrnesogopofpl. ANKMHbI. DNeKTPOHHOE W NMPOCTPaHCTBEHHOE CTPOeHNe. HomeHKnaTypa. |2
XunmMundeckre cBoicTea. MNMprMeHeHre HenpeaesbHbIX COeAUHEHWIA.

32. |¥Yrnesogopofb!. [lveHoBble YrieBoAopPOAbl. INEKTPOHHOe CTpoeHue. Ocob6eHHOCTU Xu-|4
MWUYECKMX CBOWCTB. MonyyeHue. MpUpOLHbIA 1 CUHTETUYECKMNIA Kayuyy-
Kun. BynkaHusaums. PesnHa.

33.  |¥Yrnesogopospl. ApeHbl. BeH301 1 ero romMonorn. XMMnM4eckue CBOICTBa, MOMydeHue. |4
MpumeHeHKe. BMONornYecKol 3HauYeHme apoMaTUYECKNX COBLUHEHWIA.

34. |Kucnopoacogep- |CnupTbl. HomeHknaTypa. 3omepus. XvMuyeckume cBolicTea. Bo- 2

Xallue opraHuye- |L0pofHas cBssb. MonyyeHre 1 NpUMeHeHWe. BMonornyeckoe 3HaueHme.
CKMe COeJMHEHMS.

35. |Kucnopogcogep- |MHoroatomHble cnivpTbl. CTpOeHWE Y XUMUYECKMe OCOBEHHOCTU 3Tu-|2

Xallne opraHuye-|NEHINNKONSA U FnUepuHa. Bronornyeckoe sHaveHume.
CKMe COeJMHEHMS.
36. |Kucnopogcogep- |®PeHonbl. CTpOeHME M XMMUYECKMe CBOMCTBA. MonyyeHue. MprmMeHeHme |2




Xalimne opraHuye-
CKWE COeANHEHNA.

(heHONOB. BMOMOrMYecKoe 3HaUeHMe.

C/10Tbl.

Hykneotnabl. HyknenHosble KMCNOTbI. MNpUHLIMN KOMIMEMEHTAPHOCTN.

37. |Kwncnopoacogep- |KapbHunbHble coefuHeHus. KapboHwunbHas rpynna.  Anbgernabl. |4
Xauwme opraHuye-|CTpoeHve, csoilctBa. HomeHknatypa. lMonyyeHune. OCOBEHHOCTN My-
CKVE COeIMHEHNSA. |PaBbMHOIO M YKCYCHOrO anbAeruaos. deHongopmaibaerniHas cmona.
MoHATMe O KeTOHax. buonornyeckoe 3HaueHue KapbOHWbHLIX COeau-
HEHWIA.
38. |Kucnopopcogep- |KapboHoBble KucnoTbl. KapbokcunbHas rpynna. CeoiicTea. OcobeH-|4
Xalye opraHuye-/HOCTU CTPOEHMA U CBOMCTB MypaBbWMHOW M YKCYCHOM KucnoT. ManbMu-
CKWe CoefJMHEHNs. |TMHOBAsA, CTeapyMHOBasA, O/IEMHOBAA KUCNOTa. Buonornyeckoe 3HayeHue
KapOOHOBbIX KWC/IOT.
39. |Kwucnopogcogep- | Otepudmkaums. CTpoeHne U CBOMCTBA CMOXHbIX 3upoB. XXupbl. Mva-(2
Xallve opraHuye-|ponuns Xunpos. [MMaprpoBaHme X1pos.
CKWe CoefIMHEHNS.
40. |Yrnesofbl. Knaccutmkaums yrnesofos. M1t0K03a, ee CTPoeHWe 1 ceoiicTea. Caxa- |6
po3a, rugponus. Kpaxman v uenntonosa. ALeTaTHOe BOJIOKHO U HUTPO-
LIeNNt03a.
41. |A30Tcofepallme |AMUHbI KaK opraHuyeckune ocHoBaHuA. HomeHKnaTypa. XnmMmmnyeckue 2
OpraHu4yecKue co- [CBOWCTBA. AHUINH. [oflydYeHre U NpUMeHeHVe.
eIMHEHNS.
42. |AsoTcogepkalime |AmuHokmucnoTel. Knaccudmkaums. HomeHknaTypa. OCHOBHbIE MeTOAbl |2
opraHuyeckue co- |nosyyeHus. XMMUYeCcKne CBOMCTBA.
eIMHEHUS.
43. |Benku. MentuaHas cBAsb. benku. CTpoeHme Mosnekynbl. [JeHaTypaunsa u rugpo- |4
N3 6E/KOB.
44. |BbICOKO- OCHOBHbI€ MOHATUS XMMWUW BbICOKOMOSIEKYNSPHBIX COeANHEHNIA. CUH- |2
MOJIEKYNAPHbIE TETWYECKOE BOJIOKHO KarpoH.
COefIMHEHUs.
45. |leTepoumknunye-  |TOHATVE O reTEPOLMKINYECKUX COeAMHEHNAX. CTPOEHNE N XUMUYecKue |4
CKVe COeIMHEHWS. |CBOICTBA NUPPONa, NMPUAMHA, NUPUMUAVHA, NypUHa.
46. |HyknemHoBble K- |A30TUCTble OCHOBaHMSA (aAEHWUH, N'yaHWUH, TUMWH, Ypauun, LMTO3MH). 4

* YKa3aHO peKoMeH0BaHHOe KO/IMYECTBO YacoB Ha MOBTOPEeHWe cryLlaTenemM pasgenos AUCLMMINHGI, HeobXxo-

AVIMOE [1151 BbINOMHEHUS 3aiaHNiA KOHTPO/bHbIX PaboT.




