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MNMosicHUuTenbHaaA 3anucka

lMporpamma no xumum Ha ypoBHe cpegHero obuiero obpasoBaHusa paspaboTaHa
Ha ocHose ®epepanbHoro 3akoHa oT 29.12.2012 Ne 273-93 «O6 obpasosaHuu B Poc-
cumnckon degepaummny», TpeboBaHMIn K pesynbTataM OCBOeHUA deaepanbHon obpaso-
BaTenbHoOW nporpaMmmbl cpegHero obuiero obpasosanus (POl COO), npeacraBneHHbIX
B PefepansHom rocygapcTseHHom obpasoBaTensHoMm ctaHgapte COO, ¢ y4éTtom KoH-
uenuun npenopasaHnsa yyebHoro npegmeTa «Xumus» B obpasoBaTenbHbIX OpraHu3a-
unax Poccuinckon ®epepauun, peanusyowmx oCHOBHble obpasoBaTenbHble nporpam-
Mbl, 1 OCHOBHbIX nonoxeHun «Ctpaterun passutua BocnutaHna B Poccuickon depe-
pauun Ha nepuopg go 2025 roga» (Pacnopsikenue lNpasutensctea P® ot 29.05. 2015
Ne 996 - p.).

B nporpamme no xumun HasHayeHne npeameTta «Xumusa» nony4vaeT nogpodHyto
UHTepnpeTauumo B COOTBETCTBUM C OcHoBornonaraowmmm nonoxenuamm ®roC COO o
B3anMOODYCNOBMNEHHOCTUN Lenen, cogepaHus, pesynbtaToB obyyeHus n TpebosaHnii K
YPOBHIO MOArOTOBKU BbIMYCKHUKOB. CBUOETENLCTBOM TOMY SABMSKOTCA Creaylowne Bbl-
MonHsAemble NporpaMMon No XUMUKN PyHKLUN:

> WHOPMaLMOHHO-MeToAMYECKaAs, peanusauusi kotopoi obecnevymBaeT
nonyyeHve npeacTaBrneHnsa O Lensx, cogepXaHuu, obuen ctpaternn obyyeHus, Boc-
NUTaHNs 1 pa3snTMa obyvaroLwmxcs cpeacTBaMum npegmMeTa, n3y4aemMoro B pamkax KoH-
KPEeTHOro npogunsi; ’ T

> OpraHv3auMoHHO-NNaHNpyloLas, KoTopas npegycMaTpuBaeT onpegene-
HWe: NPUHLMUMNOB CTPYKTYPUPOBaHUA M NOCNeAoBaTEeNbHOCTN U3yyYeHnsa y4ebHoro mare-
puvana, KOnMMYeCTBEHHbIX N Ka4YeCTBEHHbIX €ro XxapakTepuCcTuK; noaxonos K hopmMupo-
BaHUIO coaepXaTenbHONW OCHOBbI KOHTPOMNS U OueHKkM obpasoBaTenbHbIX OOCTMXEHUN
obyvaromxca B paMmkax UTOroBoW aTtTectauuu B chopme e[uHOro rocyAapCTBEHHOrO
3K3aMeHa no XUMUMW.

Mpn n3ydyeHumn yyebHoro npeameta «XuMusi» Ha yrinyobnéHHOM YpOBHE TaKXe,
Kak Ha ypoBHE OCHOBHOro 1 cpeaHero obuiero obpasosaHusa (Ha 6a3oBOM ypoOBHe), 3a-
Aa4vein NepBOCTENEHHON 3HAYUMOCTN ABNSeTCS (hOPMUPOBAHNE OCHOB HAYKN XMMUU KaK
obnactTu COBPEMEHHOro eCTEeCTBO3HAHMUSl, MPaKTUYEeCKOW AEeATENbHOCTU 4YerioBeka W
O[JHOrO M3 KOMMOHEHTOB MMPOBOW KymnbTypbl. PelieHne aTton 3agaym Ha yrnybnéHHom
YPOBHE U3ydeHUs npegmeTa npeanonaraet peanusaunio Takmx Lenen, Kak:

> dopmMunpoBaHne nNpeacTaBneHuin: 0 maTepmanbHOM egUHCTBE MUupa, 3aKo-
HOMEPHOCTAX U NO3HABAEMOCTU SIBMIEHUI NPUPOAbI, O MECTE XUMUU B CUCTEME ecTe-
CTBEHHbIX HayK 1 e€ BeayLlien ponu B obecnevyeHnn yCToOn4MBOro pasBuTusa Yyenose4e-
CTBa: B peLleHnn Npobrnem 3KONorm4eckon, IHepreTM4eckomn 1 nuweson 6esonacHocTy,
B pPasBUTUM MeAULMHbI, CO30AaHUU HOBbIX MaTepuanoB, HOBbIX UCTOYHUKOB 3HEpPruu, B
obecneyeHnn pauMoHanbHOro NPUPOAONONb30BaHUs, B (hOPMUPOBAHUM MUPOBO33pe-
HUA 1 obLLen KynbTypbl YenoBeka, a Takke 3KoNormyeckv 060CHOBAHHOMO OTHOLLEHUS K
CBOEMY 3[0POBbIO U NPUPOLHON CPEaE;

> OCBOEHUE CUCTEMbI 3HAHWUI, Nexalnux B OCHOBE XUMUYECKOW COCTaBNAo-
LLlel eCTeCTBEHHO-Hay4YHOW KapTUHbl Mupa: yHOAMEHTanbHbIX MOHATUWA, 3aKOHOB U
TEOPUNA XUMUKN, COBPEMEHHbIX NPEACTABMEHUN O CTPOEHUMN BELLECTBA Ha pa3sHbIX YpOB-
HAX — aTOMHOM, WMOHHO-MOMEKYNSAPHOM, HaAMOMNEKYNSPHOM, O TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3AKOHOMEPHOCTSAX MPOTEKAHUA XUMWUYECKUX peakuumi, O XUMUYECKOM
paBHOBECUW, pacTBopax U AUCMNEPCHbIX cucTemax, 06 oBLUMX HayYHbIX NPUHLMNAX Xu-
MU4ECKOro Npov3BOACTBa;

> dopmupoBaHune y obyyarLmMXCs OCO3HAHHOIO NMOHWMaHUs BOCTpeboBaH-
HOCTU CUCTEMHbIX XUMUYECKUX 3HAHWUWA ONS OOBbACHEHUS KNHOYEBLIX MAEN U npobnem
COBPEMEHHOW XUMUU, AN 0ObACHEHUS U MPOrHO3MPOBAHUS ABMEHUN, UMEKOLLMUX ecTe-
CTBEHHO-HaY4HYIO NpuUpoay; rPamMoTHOrO pelleHust Npobnem, CBA3aHHbIX C XUMUER,



NMPOrHO3NPOBAHMA, aHanm3a U OLUEHKW C Mo3uuuii 3konoruyeckon HesonacHocTu no-
cnepcTeuii ObITOBOM M NPOU3BOACTBEHHOW OEATENLHOCTM Yenoseka, CBA3aHHON C Xu-
MMWYECKMM NPOM3BOACTBOM, UCNONb30BaHNEM U NepepaboTKon BELLECTB;

> yrnybneHve npeactaBneHuii 0 HayYHbIX MeTogax No3HaHusA, Heobxoaw-
MbIX ONA NPUOBPETEHMS YMEHWIA OPUEHTUPOBATLCA B MUpE BELUECTB U OObACHEHUs
XUMUYECKNX SAABMEHWNIA, NUMELLMX MECTO B NPUPOAE, B NPaKTUYECKON AEATENbHOCTU U
NOBCEAHEBHOWN XXU3HM.

- B nnaHe peanusauum nepBooyepenHbIX BOCNUTATENbHbLIX W Pa3BMBAIOLLNX
YHKUMIA LEenoCTHOM cucTemMbl cpeaHero obuero obpasoBaHusa Npu U3yvyeHun npeame-
Ta «XnMunsa Ha yrnybnéHHom ypoBHe 0cobyio akTyanbHOCTb NpuobpeTaloT Takme Lenu u
3agayn, Kak:

> BocnuTaHme ybexxaéHHOCTM B NO3HABAEMOCTU SABIIEHNA NPUPOAbI, yBaxe-
HWS K NpoLeccy TBOpYecTBa B 06M1acTn TEOPETUYECKNX U NPUKNAAHbIX UCCNeaoBaHnn B
XUMUK, (PopMUPOBaAHME MUPOBO33PEHMS, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO
pas3BUTUS HayKW;

> pasBnutne MoTmBauunn K o6yquvuo N NO3HaHMIO, CNocobHOCTEN K camo-
KOHTPOJO 1 CaMOBOCMTAaHNIO HA OCHOBE YCBOEHUA obLeyenoBeYecknx LeHHOCTEN;
> pa3BuTue no3HaBaTelNlbHbIX UHTEPECOB, MHTENNEKTYallbHbIX U TBOPYECKNX

cnocobHocTen obyyatomxcs, hopMmpoBaHne y HUX CO3HaTENbHOrO OTHOLUEHMA K ca-
MOOOpa3oBaHUI0 1 HENpepbIBHOMY 0Opa30BaHMI0 Kak YCroBUIO YCNEeLHON npodeccuno-
HarnbHON N OBLWECTBEHHOW AEATENbHOCTM, OTBETCTBEHHOINO OTHOLLEHUSA K CBOEMY 3[10-
POBbIO N NOTPEOHOCTN B 300POBOM 00pase XU3Hu;

> chopMMpoBaHNE YMEHUIA U HABbLIKOB Pa3yMHOro nNpupoAonofib30BaHuA,
pasBUTUE 3KOJIOrMYECKOW KynbTypbl, NpuobpeTeHne onbiTa OOLECTBEHHO-NONE3HOWM
9KONOrM4yecKom AesiTeNbHOCTH.

Obulee 4ncno 4YacoB, PpEKOMEHAOBAHHbLIX AN U3y4YeHUA XUMUN Ha yriybneHHom
ypoBHe, B 11 knacce — 102 yaca (3 4yaca B Hefen).



CopepxaHue yyebHoro npegmeta

11 knacc
ObWAA N HEOPTAHUYECKAA XMUA

Pasgen 1. TeopeTnyeckme 0CHOBbI XUMMUM

1.1. CrtpoeHune atoma. lNeproanyeckuin 3akoH un lNeprnognyeckaa cuctema xu-
Muyecknx anemeHTtoB [1.1. Mengeneesa

Atom. CocTaB aTOMHbIX faep. XuMnyeckuin anemeHT. sotonsi.

KopniyckynapHo-eonHosoli  Oyanu3m, 0eolicmeeHHas npupoda 371eKMpPOoHa.
CTpoeHune anekTpoHHbIX 060Mo4Yek aTOMOB, K8BaHMOBbIE HuUC/Ia. SHEPreTM4eckme ypoB-
HW 1 noaypoBHU. ATOMHbIe opBuTanu. Knaccudukaums XMMnyecknx anemMeHTos (s-, p-,
d-, -anemeHTbl). PacnpegeneHne 3nekTpoOHOB MO aTOMHbIM opbutansam; npuHyun mu-
Humyma 3Hepauu, npuHyun lNaynu, npaguno XyHo0a. SNeKTPOHHbIE KOH(Urypaumm aTo-
MoB anemeHToB | — |V nepnogoB B OCHOBHOM U BO3DY)XAEHHOM COCTOSIHUM, 3NEKTPOH-
Hble KOH(pUrypawumm NoHOB.

[loHamue 06 sHepauu uoHuU3ayuu, 3Hepauu cpodcmea K 3MeKMPOHY. DNEKTPOo-
oTpuuaTenbHocTb. [lepnoguyvecknini 3akoH u [lepuoguyeckas cuctemMa XUMUYECKUX
anemeHToB [1.. MeHaeneesa. Cesasb [lepuognyeckoro 3akoHa u lNepunognyeckon cu-
CTEMbI XUMUYECKNX INIEMEHTOB C COBPEMEHHON Teopuen CTPOEeHUs aTOMOB. 3aKOHO-
MEPHOCTN N3MEHEHUS CBONCTB XMMUYECKNX 3IEMEHTOB U 0OpasyemMbiX UMW MPOCTbIX U
CNOXHbIX BELLECTB Mo rpynnam un nepuogam. 3HadyeHne nepuogmnyeckoro 3akoHa [.U.
Mexpeneesa.

1.2.CTpoeHue BeulectBa. MHoroobpasve BeLlecTs

Xumuyeckasn cBssb. Buabl Xnmnyeckon CBA3N: KOBanNeHTHas, MOHHAsA, MeTannm-
yeckas. MexaHuambl oOpasoBaHuA KOBaneHTHOW CBA3N: OOMEHHbIW M [LOHOPHO-
aKUenTopHbIA. JHeprnus 1 AnuHa cBasu. [onspHOCTb, HaMpPaBNEHHOCTb U HacblLlae-
MOCTb KoBarneHTHou cBsi3n. KpatHble cBA3un. BogopogHas cBsasb. MexmonekynspHbie
B3aUMOOENCTBUSA.

BaneHTHOCTb 1 BaneHTHblE BO3MOXHOCTM aTOMOB. [ubpudusayus amoMHbIX Op-
bumarnel. CBA3b 3NEKTPOHHOW CTPYKTYPbl MOMEKYN C UX FEOMETPUYECKAM CTPOEHUEM
(Ha NpMmepe coeguUHEHWIn 3NEMEHTOB BTOPOro nepuoaa).

lNpencraBneHne o KOMMNNEKCHbIX coeauHeHnx. CocTaB KOMMIEKCHOrO MOHA: KOM-
nnekcoobpasosaTtenb, nuraHabl. KoopanmHaumoHHoe 4Yucno. HomeHknatypa Kommnnekc-
HbIX COeANHEHN. 3HAaYEHNE KOMMIEKCHbIX coeanHeHU. MoHATne 0 KOopANHALMOHHOM
XUMUN.

BelectBa MOnekynspHOro M HEMOJSEKYNAPHOrO CTPOEHMS. Tunbl KpucTannuye-
CKMX peLUeToK (CTPYKTYp) U CBOMCTBA BELLECTB.

MoHsaTne o amcnepcHbix cuctemax. McTuHHble pacTtBopbl. lpeacTtaBnexHve o
KonnouaHbix pacteopax. Cnocobbl BblpaXKeHUS KOHLEHTpauuM pacTBOpPOB: MaccoBast
[Onsa BellecTBa B pacTBope, MOMSApHaa KOHUEHTpauus. HacbilweHHble n HeHacbILWeH-
Hble pacTBopbl, pacTBopuMoCTb. Kpuctannorugpatel. Knaccudpumkauma n HomeHknartypa
HeopraHM4Yeckux BeLLecTB.

1.3.Xumuyeckue peakumm

Knaccudukauma XxmmMumyecknx peakumin B HEOPraHUYEeCKOM U OpraHU4ecKom Xu-
MUW. 3aKOH COXpaHEHUsi MacCbl BELLECTB; 3aKOH COXPaHEeHWUs 1 NpeBpaLleHUss 3Heprum
NPU XMMUYECKUX peakumsax. Tennosble 3pdeKkTbl XMMUYECKUX peakuuin. TepMoxummye-
CKUE YpaBHEHUS.

CKOpOCTb XMMUYECKOWN peakuun, ee 3aBUCUMOCTb OT pasnuyHbiX cakTtopos. [o-
MOTrEHHbIE U reTeporeHHble peakumu. Katanus n katanusatopbi.

ObpaTumble U HeobpaTUmble peakuun. Xumudeckoe pasHoBecue. KoHcTaHTa
XMMUYEeCKoro paBHoBecusi. PakTopbl, BAUSKOLWME HA MONOXEHUE XUMUYECKOrO pPaBHO-




BECUs: TeMmnepaTypa, AaBfeHne U KOHUEeHTpauun BeLecTB, y4acTBYIOLIUX B peakuuu.
MpuHunn Jle WaTtense.

OnekTponuTtuyeckas guccoumaums. CunbHble n cnabble anekTponuTbl. CTeneHb
anccoumaumun. MoHHoe npoussedeHue eo0bl. Cpefa BOAHbLIX pPacTBOPOB: KUCMOTHas,
HenTpanbHas, wenoyHas. BogopoaHbii nokasatens (pH) pacteopa. 'maponus conen.
Peakuun noHHoro obmeHa.

OkncnuTenbHO-BOCCTaHOBUTENbHBbIE peakuun. CTeneHb okucneHuns. Okucnurens
N BOCCTaHoBMUTEND. [MpoLecchl OKUCNEHNST U BOCCTaHOBMNEHUA. BaxHenLumne okncnmtenm
n BoccTaHosuTenu. Metoa anekTpoHHoro 6anaHca. OnNekTponu3 pacTBoOpoB U pacnna-
BOB BELLECTB.

JKcnepuMeHTanbHblie MeTOAbl U3Yy4YEeHUSA BELWecTB U UX NpeBpaLleHUn

PasnoxeHne nepokcupga BogopoAa B NPUCYTCTBUAM KaTanusaTtopa, MOAENn Kpu-
cTannuyeckux peléTtok, NpoBeAeHne peakumini MoHHoro obmeHa, onpegeneHue cpefbl
pacTBOPOB C MOMOLLBI WMHAMKATOPOB, MU3y4YeHMEe BRUAHWUS pasnnyHbiX PaKTOpPOB Ha
CKOPOCTb XMMUYECKOW peakunmn 1 nosioXKeHne XMmMnM4ecKoro paBHoBECHS.

Paspen 2. HeopraHnyeckasa xumus

2.1.HemeTannsl

MNonoxeHne HemeTannos B [lepnognyeckon cucteMe XMMWYECKUX 3rEMEHTOB
O.WN. MengeneeBa n 0COBEHHOCTM CTPOEHUA UX aTtomoB. Pusnyeckne CBONCTBa HeMe-
Tannos. AnNnoTponnst HemeTannos (Ha Nnpumepe KUcnopoaa, cepbl, dpocdopa u yrne-
poaa).

Bogopog. MNMonyuyeHune, unsnyeckme n xmmmyeckne CBOWCTBA: peakunn ¢ metarn-
namm n HemeTannamu, BOCCTaHOBUTENbHble cBoWcTBa. vapuabl. TornnusHbie 3ne-
MeHMbI.

["anoreHbl. HaxoxaeHue B npupoge, cnocobbl NonyyYyeHus, pusnyeckne n xmmm-
yeckne ceouncTtea. [anoreHoBogopoabl. BaxHenwmne kucnopogcogepxalume coeguHe-
HWs ranoreHoB. JlabopaTopHble M MPOMBbILLNIEHHbIE CMOCODOLI MOMYYEHUS ranoreHos.
[MpmeHeHne ranoreHoB N nx coeguHEHUN.

Kucnopoga, 030H. JlabopaTopHble U NPOMbILLIEHHBIE CMOCOObLI NOMYYEHUsA KUCIOo-
poaa. dusnyeckme n XMmMm4eckue CBOWCTBa U NpUMEHeHne kucnopoga n osoHa. Okcu-
Abl U Nepokcuapl.

Cepa. HaxoxgeHue B npupoge, cnocobbl nonyyeHus, pusnyeckme n xumuye-
ckne csoictBa. CepoBogopon, cynbdugbl. Okeug cepbi(lV), okeng cepbl(VI). CepHu-
cTas U cepHas KUcnoTbl U nx conn. OcobeHHOCTM CBOWCTB CepHOM KUCNoThl. MNpnmeHe-
HWe cepbl U €& coeguHEHUN.

A3oT. HaxoxpgeHue B npupoae, cnocobbl nonyyYeHns, omusnyeckme n Xmummyeckme
csonctea. AMMunak, HuTpuabl. Okcmabl asoTta. A3oTuctaa 1 a3oTHas KUCHOTbl U UX CO-
nn. OcobeHHOCTM CBONCTB a30THOW KUCMOTbI. [puMeHeHne as3oTa u ero CoefiMHeHWN.
A30THble yaobpeHus.

docop. HaxoxaeHune B npupoae, cnocobbl NonyyYyeHus, pusnyeckne n xmmmye-
ckue csoictea. Pocchuabl n cdocchduH. Okenabl pocdopa, docopHasa kucnoTa un eé
conu. MemacghocghopHas u nupoghocghopHasi Kucromsl, ¢pocgpopucmasi U ¢pocghOopHoO-
eamucmas kucnomsl. NpumeHeHne cdocdopa u ero coeanHeHmin. PocdopHbie yaob-
peHus.




Yrnepopg, HaxoxaeHve B npupoge. AnnotponHelie mogudukaumn. dusnyveckue n
XMMUYEeCKMe CBOWCTBA MPOCTbIX BeLecTB, obpasoBaHHbIX yrnepogoM. Okeup yrnepo-
aa(ll), okenp yrnepoga(lV), yronbHas kucnota n eé conu. AKTMBUMPOBAHHbLIN Yronb, aod-
copbyus. @ynnepeHsl, epagheH, yanepodHbie HaHompybKu. puMeHeHne NpocTbiX Be-
LecTs, 06pa3oBaHHbIX YrNepoaoM, N ero CoequHEHNN.

Kpemuuii. HaxoxgeHne B npupoge, cnocobbl nonyyeHus, usnyeckne n xmmm-
yeckue caowictBa. Okcug kpeMuusi(IV), kpemHueBasa kucnoTa, cunukatbl. [pumeHeHne
KpeMHusa n ero coeguHeHun. CTekno, ero nonyvyeHve, Buabl cTekna.

2.2. Metannbl

lMonoxeHne meTtannos B [lepuognyeckon cUCTEME XUMWUYECKUX INEMEHTOB.
Ocob6eHHOCTM CTPOEHNsI 3MEeKTPOHHbIX 00oNoYeKk aToMOB MeTannoB. Pacripocmpare-
HUe XUMUYECKUX 3arieMeHmos-memarnoe 6 3eMmHol kope. Obwme dpusnyeckne cBow-
cTBa meTannos. [pumeHeHne meTannos B ObITy U TexHuke. Cnnasbl METaNMoB.

ONeKkTpoOXUMUYECKUIA psa HanpskeHuin meTannos. Obwme cnocobbl nonyyYeHus
MEeTanmnoB: rmapoMeTaniyprus, nMpomeTannyprus, anektpometannyprus. [oHatne o
Koppo3un metannos. Cnocobbl 3amThl OT KOPPO3UN.

Obwasna xapaktepuctuka metannos |A-rpynnbl [Nepunoguyeckon cucTteMbl XUMU-
Yeckux anemeHToB. HaTpwuii n kanuii: nonydeHve, pusnyeckne n XuMmyeckne CBoOUCTBa,
NPUMEHEHNE NPOCTbIX BELLECTB N NX COeANHEHUN.

OOwasn xapaktepuctuka metannos lIA-rpynnel [Nepunoguyeckon cucTeMbl XUMU-
Yyecknx anemeHToB. MarHuin n kanbuui: nonyveHne, pusmyeckme n XxMMmyeckne cBon-
CTBa, NPMMEHEHMe NPOCTbIX BELLECTB U UX COeAMHEHMIN. KECTKOCTb BOAbI U CMOCOOLI
€€ yCTpaHeHus.

AnNIOMUHUIA: nony4YyeHne, usndeckne M XuMumyeckue CBOWCTBA, MPUMEHeHue
NPOCTOro BellecTea U ero coeanHeHuin. AMcoTepHble CBONCTBA OKCMAa U rmapokcuaa
antoMUHWSA, TMAPOKCOKOMIMIEKCHI antOMUHNS.

Obuwas xapakrtepuctuka MetannoB noboyHbix nogrpynn (B-rpynn) MNMepuogunye-
CKOWN CUCTEMbI XMMUYECKUX INIEMEHTOB.

dusnyeckue n XMMmyeckue CBOMCTBa Xpoma u ero coeguHeHuin. Okeugbl U rua-
pokcugpbl xpoma(ll), xpoma(lll) n xpoma(VIl). XpomaTbl u auxpomaTbl, UX OKUCIIUTENbHbIE
csoucTea. [lonyyeHne n npumeHeHne xpoma.

dusmnyeckne 1 XMMMYeCKme CBOMCTBa MapraHua u ero coeanHeHui. BaxHenwne
coeguHeHua mapradua(ll), mapranua(lVv), mapranua(Vl) n mapranua(Vll). NepmaHranar
Kanusi, ero oKucrnvTenbHble CBONCTBA.

dusnyeckme N XMMMYECKMe CBOMCTBA xenesa u ero coeguHeHunin. Okeuapl, rma-
pokcuabl n conu xenesa(ll) n xenesa(lll). NMonyyeHne n npumeHeHue xenesa u ero
CMnaBoB.

dusmyeckne n XMMuMYeckue CBOWCTBA Mean n eé coeauHeHwuin. [onyyveHue u
NPUMEHEHNe Meaun N €€ COeaUHEHNA.

LivHk: nonyyeHue, cdusmyeckme n xmmumyeckne cBoicTBa. AMOTEPHbIE CBOW-
CTBa OKCMAA W rMApoOKCuaa UMHKA, ruapoKCOKOMMNIIEKChl UUHKA. lNprMeHeHune unHka u
€ro CoeVHEHUN.




JKCnepuMeHTasnbHble MeTOAbl U3yYEeHUS BeleCcTB U UX NpeBpaLLeHun

N3yyeHne obpasLioB HeMeTanmnoB, ropeHne cepbl, pocdopa, xenesa, MarHms B
Kucrnopoge, nsydeHune konnekumm «Metannel n cnnasbl», B3aMMOAENCTBUE LLIEMOYHbIX
N LWenoYyHo3eMenbHbIX MeTanoB ¢ BoAoN (BO3MOXHO UCMONb3oBaHMe BuaeoMaTepma-
NnoB), B3aMMOAENCTBNE LIMHKA K XKenesa ¢ pacTBOpaMy KUCMOT U LenoYven, KayecTBeH-
Hble peakuMy Ha HeopraHU4YeckMe aHWOHbl, KaTUOH BOAOPOLA W KaTUOHbI MEeTarnsnos,
B3aMMOOENCTBME TMAPOKCUMAOB anioOMUHNUS U LUHKA C pacTBOpPaMu KUCMOT U LUENoYen,
pelleHne aKkcnepuMeHTanbHbIX 3agad no temam «lanoreHbl», «Cepa n eé coeguHe-
HUs», «A30T 1 docchop n ux coeanHeHnsa», «Metannbl rnasHbix nogrpynn», «Metannel
NoBOYHbIX Noarpynny.

Pazgen 3. XuMus 1 Xu3Hb

Ponb xumumn B obecneyeHnn ycTtonumBoro passutus Yenosedvectsa. [MoHATHME o
Hay4HbIX MeTo4ax NO3HaHUA U METOL4ONOMMN Hay4yHOro nccnegosaHns. HaydHble nNpuH-
LUunbl OpraHu3aunumn xMMmn4eckoro npoussoacTtsa. [pomMbilLneHHble cnocobbl NonyyYyeHus
BaXXHeWNLIMX BewlecTB (Ha NnpumMepe Npons3BoAcTBa ammMunaka, CepHOM KACMOTbl, METaHOo-
na). NpoMbiwneHHble cnocobbl Nony4YeHns MeTannoB 1 CNiaBoB. XMMUYECKOe 3arpsas-
HEeHWe OKpy»KaloLlen cpenbl U ero nocneacteusi. [lpobnema nepepabomku omxodos u
noboyHbIx npodykmos. Ponb xvumun B obecnevyeHum aHepreTnyeckon Ge3onacHOCTW.
lNpurHyunbl «3enéHoU Xumuu.

Xumunsa n 3goposbe 4Yenoseka. JlekapcTBeHHble cpeacTtsa. [Mpasuna ucnonb3o-
BaHWS NeKapCTBEHHbIX npenapaTtoB. Ponb XuMun B passuTum MeaUUMHbI.

XNMnSA NULLN: OCHOBHbIE KOMMOHEHTHI, nulleBble gobasku. Ponb xumun B obec-
nedYeHnn nuieson besonacHocTw.

KocmeTtunyeckne wn napciomepHble cpeactBa. boitoBas xumusa. [pasuna Ges-
ONacHOro Ucnosnb3oBaHNA nNpenapaToB ObITOBOM XMMUN B NOBCEAHEBHOMN XN3HW.

XnMusa B CTPOMTENLCTBE: BaXXHEWLLME CTPOUTENbHbIE MaTepuanbl (UemMeHT, be-
TOH).

Xumunsa B cenbckom xo3ssanctee. OpraHnyeckme u MmHepanbHble yaobpeHus.

CoBpeMeHHble KOHCTPYKLUMOHHbIE MaTepuanbl, Kpacku, CTekno, kepamuka. Ma-
mepuarnel 01 31IeKMPOHUKU. HaHomexHonoauu.

PacuyéTHble 3apaum

PacuyéTbl: macchl BewecTsa nnu obbéma rasos no M3BECTHOMY KONMYECTBY Be-
lwecTtea, Macce unu obbEMy OLHOrMo M3 Y4acTBYHLUMX B peakumy BellecTB, Macchbl
(0bbéMma, konuyecTBa BelLeCTBa) NPOAYKTOB peakuun, ecnvm O4HO M3 BELLECTB MmMeeT
npumecu, maccbl (06bEMa, KonnyecTBa BeLLECTBA) NpoAyKTa peakuuun, ecnv ogHo 13
BELEeCTB JaHO B BuUAe pacTBopa C onpeaenéHHon MaccoBOW [Onen pacTBOPEHHOrO
BelllecTBa, MaccoBOW OONN MU MOMSIPHOW KOHLEHTpaUUW BELLeCcTBa B pacTBope, 40N
BbIxo4a NpoAyKTa peakum OT TEOpPEeTUYECKN BO3MOXHOIO.

MexnpeameTHble CBA3MU

Peanusauua mexnpeameTHbIX CBA3EW Npu n3yvyeHun obLuen n HeopraHu4eckon
xvumun B 11 Knacce ocyLecTBMNAETCS Yepes UCnonb3oBaHWe Kak OOLUX eCTeCTBEHHO-
Hay4HbIX MOHATUIN, TaK U NOHATUMN, NPUHATBLIX B OTAENbHbLIX NPeaMeTax eCTeCTBEHHO-
Hay4YHOro uumkna.

OOwue ecTeCTBEHHO-HAy4YHbIE MOHATUS: SIBMIEHWE, HayuHblA akT, runortesa,
TEOpUSA, 3aKOH, aHanu3, CUHTE3, Krnaccudukaums, NnepuoanYHOCTb, HabnwaeHue, n3me-
peHue, 3KCNneEPUMEHT, MOAENb, MOAENUPOBAHUE.

dusnka: matepusa, MUKPOMUP, MAKPOMMP, aTOM, IMEKTPOH, MPOTOH, HEWTPOH,
WOH, U30TONbI, PafNOaKTUBHOCTb, MOMEKYNa, 3HEPreTUYECKUA YPOBEHb, BELLIECTBO, Te-
no, o6bém, arperaTHoOe COCTOSIHME BELLECTBA, UAeanbHbIN ras, uanyeckne BeENnYmnHbI,
eAVHULbI U3BMEPEHUS, CKOPOCTb, 3HEPIUS, Macca.



Buonorus: knetka, opraHuam, akocuctema, 6uocgepa, metabonusm, makpo- u
MUKPO3NEMEHTbI, Benku, upbl, Yrnesoabl, HyKNEeMHOBbIe KUCNOTbl, (hEPMEHTbI, FopMo-
Hbl, KDYrOBOPOT BELLECTB M MOTOK 3HEPTUN B IKOCUCTEMAX.

leorpadusi: MUHeparnbl, ropHble NOPOAbl, NOSe3Hble NCKonaemMble, TOMMMBO, pe-
cypchbl.

TexHonorua: Xxummnyeckasi NPOMbILLIIEHHOCTb, METannyprus, CTpouTeNbHble Ma-
Tepuanbl, CenbCKOXO3AWCTBEHHOE MPOW3BOACTBO, NULLEBAs NPOMbILNEHHOCTb, dap-
MaLeBTUYecKas MPOMbILLNEHHOCTb, NPOMU3BOACTBO KOCMETUYECKMX NpenapaTos, Npouns-
BOACTBO KOHCTPYKLMOHHbIX MaTepuanoB, 3NeKTPOHHAs NPOMbILLNEHHOCTb, HAHOTEXHO-
norum.



MnaHupyeMble pe3ynbTaTbl OCBOEHUA y4eGHOro npeamMeTa

MpeameTHble pe3ynbTaTbl 0OCBOEHUA Kypca «OOLaa n HeopraHuyeckas XumMus»
oTpaxarT: COPMUPOBAHHOCTL MpPeacTaBfeHNA: O maTepuaribHOM €AUHCTBE Mupa,
3aKOHOMEPHOCTAX M NMO3HAaBaeMOCTW ABMEHUA NPUpoabl, O MECTE U 3HAYEHUN XUMUKX B
CUCTEME eCTECTBEHHbIX HayK U eé ponn B obecrneyeHnn yCTon4ymBoro pasBuTus, B pe-
LWeHUn npobnem 3KONOrm4yecKkom, aHepreTu4eckom u nueson 6es3onacHocTu, B pasBu-
TN MegMLMHbI, CO30aHNN HOBbIX MaTepuarnoB, HOBbIX UCTOYHUKOB 3HEpruu, B obecne-
YEeHUM paunoHanbLHOro NPUPOAONONb30BaHUSA, B (POPMUPOBAHUM MUPOBO33PEHUA U
obLen KynbTypbl YenoBeka, a Takke aKonornyeckm o60CHOBAHHOIO OTHOLLEHUS K CBO-
eMy 30pOBbi0 N NPUPOLHON Cpeae;

BNageHne CUCTEMON XMMUYECKMUX 3HAHWIA, KOTOpas BKOYaeT: OCHOBoOMorarato-
LLME NOHATUA — XUMUYECKUIA INIEMEHT, aTOM, AP0 aToma, U30TOonMbl, ANEKTPOHHas 06o-
noyka atoma, S-, p-, d-aToMHble opbuTann, OCHOBHOE W BO3DYXOEHHOE COCTOAHUSA
aToma, rmbpuamsaumnsa aTomHblx opbutanen, NoH, Monekyna, BaneHTHOCTb, 3NeKTPooT-
PULATENBHOCTb, CTENEHb OKUCNEHUS, XMMMUYECKas CBA3b (KOBaneHTHasl, NOHHas, Me-
Tannuyeckas, BogopogHas), Kpuctannuyeckaa peluéTtka, XuMmuyeckasa peakuus, pac-
TBOP, 3MNEKTPONUTbI, HEANEKTPONNUTLI, ANEKTponuTuiecKasa anccouynauums, cteneHs guc-
counaumm, BOAOPOLHbIN NokasaTenb, OKACNUTENb, BOCCTAHOBUTENb, TEMNOBOW adpdekT
XUMUYECKOW peakLumnmn, CKOPOCTb XMMUYECKOW peakumu, XMMUYeCcKoe paBHOBECUE; Teo-
PUN N 3aKOHbI (TEOPUS SNEKTPONUTUYECKON auccounauun, nepnognydeckui 3akod [.U.
MeHgeneeBa, 3aKkOH COXpaHEHUS MacCbl BELLECTB, 3aKOH COXpaHEHWUs 1 npespaLleHns
SHEPruun Npu XMMUYECKUX peakumsx, 3aKOH NOCTOAHCTBA COCTaBa BELUECTB, 3aKOH Aen-
CTBYIOLUNX Macc), 3aKOHOMEPHOCTN, CUMBOSTMHYECKUI SA3bIK XMMUKN, MUPOBO33pEHYECKNE
3HaHuA, nexawme B OCHOBE MOHUMAHMSA NPUYNHHOCTU U CUCTEMHOCTU XUMUYECKUX SAB-
NEeHnn; CoBPEMEHHbIe NpeacTaBneHMs O CTPOEeHWW BellecTBa Ha aTOMHOM, MOHHO-
MOMEKYNAPHOM U HaOMOSEKYNSPHOM YPOBHSX; NpeAcTaBleHnss 0 MexaHu3max Xxmmuye-
CKUX peaKkuui, TepMOANHAMUYECKNX U KUHETUYECKNX 3aKOHOMEPHOCTSAX UX NpOTEKaHUS,
O XMMWUYECKOM paBHOBECUM, pacTBOpax U AUCNEPCHbIX cuctemax; pakTonorudeckue
CBEleHns O CBOWCTBAax, CoCcTaBe, nonyyeHnn n 6e3onacHoOM MUCMNoMnb30BaHUN BaXXHEN-
LLUMX HEOpraHM4Yecknx BeLLecTB B ObITy M MpaKkTUYECKOW OEATENbHOCTU Yenoseka, 06-
LLIUX HAY4YHbIX MPUHLMNAX XMMUYECKOro Npou3BOACTBa;

ChopMUPOBAHHOCTb YMEHUI. BbISIBAATL XapakTepHble NPU3HaKku NOHATUN, ycma-
Hasfueamb VWX B3aUMOCBSA3b, UCIMOJIb308amb COOTBETCTBYIOLME MOHATUSA Npu onuca-
HUW HEOPraHMYEeCKNX BELLECTB U UX NpeBpaLleHnii;

ChOopMMPOBAHHOCTL YMEHUS UCMNONb30BaTb XMMUYECKYHD CUMBOSMUKY ONS CO-
cTaBneHus opmyn BEWEeCTB U ypaBHEHUA XUMUYECKUX peakuuid, CUCTEMATUYECKYIO
HomeHknaTypy (IUPAC) n TpuBmnanbHble Ha3BaHWA OTAENbHbIX BELLECTB;

CPOPMUPOBAHHOCTb YMEHUSA ONPeAenATb BaNeHTHOCTb M CTENEHb OKUCMEHUS
XMMUYECKUX 3NIEMEHTOB B COEAMHEHUSX, BUL XMMWYECKOW CBA3WN (KOBaneHTHasi, WOH-
Hasi, MeTannuyeckasi, BOAoOpoAHas), TUN KPUCTanIM4YeCcKon peLléTkn KOHKPEeTHOro Be-
LLieCTBa;

chopMNPOBaHHOCTb YMEHUSI OOBSCHATbL 3aBUCUMOCTbL CBOMCTB BELLECTB OT Buaa
XUMUYECKOW CBSI3M U TUNA KPUCTaANSIMYECKOW peLléTKM, OOMEHHbIN U [OHOPHO-
akuenTopHbIA MexaHn3Mbl 06pa3oBaHMsA KOBaANEHTHOW CBA3Y;

CPOPMUPOBAHHOCTb YMEHWUIA: KnaccudpumumpoBaTb: HEOpraHU4yeckue BeLllecTsa
MO WX COCTaBY, XMMUYECKUE peakumm No pasnuyHbIM Npu3Hakam (YMcny u cocTtasy pea-
rMpYIOLLNX BELLECTB, TENNOBOMY 3(ppeKTy peakummn, USMEHEHUIO CTENEHEN OKUCNEHUSA
3anemMeHTOB, 06paTMMOCTK, y4acTUO KaTanusaTtopa v apyrue); CamoCTOATENbHO 8bI6bu-
pamb OCHOBAHUSA N KpUTEPUU AN Knaccudukauum nyqaembolx BELLECTB U XUMUYECKUX
peakuui;



ChOpPMUPOBAHHOCTb YMEHUSI pacKpbiBaTb CMbICA nepuoaunyeckoro 3akoHa [.U.
MeHgeneesa 1 4eMOHCTPUPOBATbL €0 CUCTEMATU3NPYIOLLYIO, OOBACHUTENbHYIO U Npo-
FTHOCTUYECKYIO (PyHKUMY;

COPMMPOBAHHOCTE YMEHWUI. XapakTepn3oBaTb 3MEKTPOHHOE CTPOEeHNe aTOMOB
N MOHOB XMMMUYECKMX INIEMEHTOB NEpBOro—4eTBEPTOro nepuogos lepunognyeckon cu-
ctembl [1.1. MeHaeneeBa, UCnonb3ysa NOHATUSA «3HEPreTU4ecKne YpoBHU», «3HepreTu-
yeckue noaypoBHWUY», «S-, p-, d-aTOMHble opOuTanuM», «OCHOBHOE M BO3DYyXAEHHOE
3HepreTu4eckne COCTOsIHUS aToMay; OBbACHATL 3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMUYECKMUX 3MEMEHTOB M UX COEAMHEHMI MO nepuodam u rpynnam [lepuoanyeckon
cuctembl .. MeHgeneesa, BaneHTHbIE BO3MOXHOCTM aTOMOB 3/1IEMEHTOB Ha OCHOBE
CTPOEHMUSA NX 3NEKTPOHHbIX 0bonoYexk;

cchOpMMPOBAHHOCTb YMEHWIA. XapakTepu3oBaTb (OnucbiBaTb) 0OLLME XMMUYeckne
CBOWCTBA BELLECTB pasfnyHbIX KnaccoB, noomeepxodamp CyLeCTBOBaHNE reHeTu4e-
CKOW CBSI3W MeXOy HeopraHM4yeCcKMMn BeLiecTBamMu C NOMOLLbIO YpaBHEHWA COOTBET-
CTBYIOLLUMX XMMUYECKMNX peaKLuii;

C(POPMUPOBAHHOCTb  YMEHUSA  packpbiBaTb  CYLIHOCTb:  OKUCIIUTENbHO-
BOCCT@HOBUTESNbHbIX peakuuii NOCPEACTBOM COCTABMEHNS 3NEKTPOHHOro 6anaHca aTux
peakuui; peakumini MIOHHOro obMeHa NyTEM COCTaBMEHUS UX MOSHbIX U COKpaLLEHHbIX
MOHHBIX YPaBHEHWI; peakunii rmaponnsa; peakumin komnrnekcoobpasoBaHus (Ha npume-
pe rmapOKCOKOMMMEKCOB LIMHKA N antoMUHUS);

CPOPMUPOBAHHOCTb YMEHUA OOBACHATL 3aKOHOMEPHOCTU MPOTEKaHUSA XUMuye-
CKUX peakunin C y4ETOM UX SHEPreTUYEeCKNX XapakTepucTuK, xapakrep U3MEeHEeHUsA CKo-
POCTN XUMWUYECKON peakumn B 3aBUCUMOCTW OT pasfnyHbIX (PakTOpOB, a Takke xapak-
Tep CMeLUeHUs XMMWUYEeCKOro paBHOBECUSA MOA4 BMWSHUMEM BHELUHWX BO3AENCTBUN
(npuHumn Jle Wartenee);

CPOPMNPOBAHHOCTb YMEHUSI XapaKkTepun3oBaTb XMMUYECKME peakunn, nexaiwume
B OCHOBE MPOMbILUIEHHOTO MOMYYEeHUs CEPHOW KUCMOTbl, ammMuaka, obLiue Hay4Hble
NPUHUMUMNBI XMMUYECKUX MNPOM3BOACTB; LienecoobpasHOCTb NPUMEHEHUA HeopraHu4e-
CKUX BeLleCTB B MPOMbILSIEHHOCTU U B ObITYy C TOYKM 3PEHUA COOTHOLUEHUS PUCK-
nonbe3a;

ChOpPMNPOBAHHOCTb BNageHUA CUCTEMON 3HAHUIA O MeToAax Hay4yHOro No3HaHusA
SIBNEHUIA npupodbl — HabnogeHve, uamepeHve, MoAenupoBaHue, 3KCNepuMeHT (pe-
arnbHbIA U MbICNIEHHbIN), UCMONb3YyEMbIX B €CTECTBEHHbIX HayKax, YMEHUS NPUMEHSATb
3TW 3HAHMA NpU IKCNEpPUMEHTANbHOM UCCNeaoBaHUN BELLECTB U AN OOBbACHEHMA Xu-
MUYECKNX SIBMEHUI, UMEIOLNX MECTO B Npupoae, NpakTUYECKON AeATENbHOCTU Yeno-
BEKa U B MOBCEAHEBHOMN XMW3HU;

CPOPMUPOBAHHOCTb YMEHUA BbISBNATL B3aMMOCBA3b XMMUYECKUX 3HAHWIA C MO-
HATUAMU U NPEeACTaBNEeHUs MU OPYIrMX €CTECTBEHHO-HAyYHbIX npeameToB Ana bonee
OCO3HaHHOro NOHMMaHUA MaTepuanbHOro eAnHCTBa MUpa;

ChOpPMUPOBAHHOCTb YMEHMUS NPOBOAUTL PACYETbl: C UCMOMb30BAHUEM MOHATUI
«MaccoBas [oNs BeLlecTBa B pacTBOPE» U «MOMSIPHAA KOHLUEHTpauuMsa»; Macchl BeLle-
cTBa unu obbEéma rasa no M3BECTHOMY KONMYECTBY BeLeCcTBa, Macce unu oobvémy oa-
HOro M3 y4yacTBYHIOLUMX B peakuuMu BeLLeCTB; TENMOBOro adpekra peakunn; HadeHus
BOJOPOAHOro nokasaTtensi pacTBOPOB KUCIOT U LWEeNoYein ¢ U3BECTHOW CTENeHbIo Auc-
coumauun; maccel (00béMa, KonmyecTsa BeLecTBa) NpoayKkTa peakuun, ecnum ogHo 13
UCXOAHbIX BELLECTB AaHO B BUAE pacTBopa C onpeaenéHHoW MaccoBow fonen pacTBo-
PEHHOro BeLLeCcTBa Unu AaHo B M3bbITke (MMeeT npumecu); Aonu Bbixofa npoaykra pe-
aKuuun; 06 BbEMHBIX OTHOLLEHUIA ra30B;

C(POPMUPOBAHHOCTb YMEHUIA. CAaMOCTOSITENBHO NMaHWpoBaTb U NPOBOAUTHL XU-
MUYECKUI SKCNEPUMEHT (NpoBeaeHUE peakumii MOHHOro obmeHa, NoATBepXAeHuE Ka-
YeCTBEHHOro coctaBa HeOpraHUYecKux BELLECTB, OnpeaeneHne cpeabl pacTBopoB Be-
LLEeCTB C MOMOLLbIO WHOUKATOPOB, U3yYeHUe BNUAHUS pasnuU4HbiX PakTOpOB Ha CKO-



POCTb XMMWYECKON peaKkLmu, peLleHne aKCnepuMeHTanbHbIX 3agady no temam «Metan-
nel» n «HemeTtannbi») ¢ cobniogeHmem npasun 6esonacHoro obpalleHns C BellecTsa-
Mn 1 nabopatopHeiM obopynoBaHuemM, hopmynupoBaTh Uenb MccnenoBaHus, rnpeo-
cmas/iimb B pasnM4HoOn hopMe pesynbTaTthl IKCNEepUMeEHTa, aHanu3uposams N oue-
HMBaTb X JOCTOBEPHOCTb;

ChOpPMUPOBAHHOCTbL yMEHW: cobniogatb npasuna nofb30BaHUSA XUMUYECKOW
nocygon n nabopatopHbiM obopyaoBaHueM, obpalleHns ¢ BelecTBaMu B COOTBET-
CTBUWN C MHCTPYKUMAMU NO BbINOMHEHNIO NabopaToOpHbIX XMMUYECKMUX OMbITOB, 3KOMOru-
Yyeckn uenecoobpasHoro nosefeHus B ObITy U TPYAOBOW AEATENBHOCTU B LiENsX coxpa-
HEHWSA CBOEro 340pOBbSA, OKpYXKatoLlen NPUPOLHON cpedbl U AOCTUXKEHUA €€ ycTonun-
BOro pas3BUTUA, OCO3Hasampe OMNacHOCTb TOKCUYECKOro AeWCTBUSA Ha KUBble OpraHu3mbl
onpeaenéHHbIX HeoOpraHNYeCcKMxX BeLEecTB, NoHMMas cMbicn nokasatens MNAK;

CPOPMUPOBAHHOCTb YMEHMWI: OCYLLECTBNATb LeneHanpasBneHHbId MOUCK XUMHU-
4ecKkor UHpopmauun B pasnuyHbiX UCTOYHUKaX (Hay4yHasa u y4ebHo-Hay4yHaa nutepary-
pa, cpeactea maccosoi MHdopmauun, IHTepHET u gpyrue), KpUTUYEeCKn aHanuaupo-
BaTb XMMUYECKYIO MHOpMauuio, nepepabaTtbiBaTb €€ 1 UCNoNb30BaTh B COOTBETCTBUN
C nocTaBneHHon y4yebHowm 3agadqen.
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