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MosacHuTenbHaA 3anucka.

MepeyeHb HOPMATUBHbIX 4OKYMEHTOB, MCNONb3YEMbIX A1 COCTaBAEHMA paboyel NporpaMmmbl:
Pabouas nporpamma y4ebHoro Kypca no xumum ans 9 knacca paspabortaHa Ha ocHoBe PIOC
BTOPOrO MNOKONEHUS, NPUMEPHOM NPorpammbl OCHOBHOrO obLero o6pasoBaHMs NO XMMKUK,
MprMmepHOI Nporpammbl OCHOBHOrO 06LLero obpasoBaHms No xumun n MNporpammbl Kypca
XumMmumn ans 8-9 knaccos obeobpasoBaTenbHbIX yupexaeHuit, astop H.H. Mapa. (Xumus.
Paboune nporpammel. MNpegmeTtHas AnHmAa yuebHukos I.E.Pya3uTnca, ®.I. Penbamana 8-9
Knaccbl: yueb. nocobue ansa obuieobpasosart. opraHunsaumii/ H.H rapa. - 3-e u3a.,nepepab.-M.:
MpocseleHne, 2019. -48c. — ISBN 987-5-09-065302-2 ). aHHasa paboyan nporpamma
peanunsyeTtca B yuebHMKax ansa obuieobpasoBaTesnbHbIX yupexaeHui I.E. Pyasutnca n ®.T.
denbgmaHa «Xmmusa. 8 knace» U «Xnumua. 9 Knacc»

Paboyasa nporpamma no xMmmm Ans8 OCHOBHOW LLKOJIbl COCTaB/fieHa HAa OCHOBE:

- PyHpamMeHTaNbHOTO A4pa coaepKaHma obuiero o6pasoBaHNA U B COOTBETCTBUM C
locypapcTBeHHbIM CTaHAAPTOM obLiero o6pasoBaHuMA (NpuKkas MuHUCTepcTBa 06pa3oBaHUA U
HayKu Poccuiickon ®eaepaumm ot 17.12.2010 r. Ne 1897);

- depepanbHoro 3akoHa o1 29 aekabpsa 2012 roaa, Ne273 (PeaepanbHbiit 3akoH «06
obpaszoBaHun B PO»);

- MocTtaHoBNeHMA ThaBHOro NocyaapcTBEHHONO CaHMTAapHOro Bpaya Poccniickon Pepepaumnm
«06 yTBepKaeHun CaHlunH 2.4.2821-10 «CaHUTapHO3NMAEMUOSIOTUYECKNE TPpeboBaHMUA K
YCNI0BUAM U OpraHu3aLmnm obyyeHns B obLieobpasoBaTesibHbIX yupeskaeHnax» ot 29.12.2010
No189;

- MpwnKasza MunHobpHaykn Poccum ot 31.03.2014 Ne 253 «O6 yTBepxaeHun deaepasibHoOro
nepeyHs yyebHMKOB, PEKOMEHAYEMbIX K MCMO/Ib30BaHMIO NPU peanmnsaLmm MMetowmx
rocy4apCTBEHHYHO aKKpeauMTaLuuo o6pasoBaTe/ibHbIX NPOrpamMmm HayanbHOro obuLero,
OCHOBHOrO obuLero, cpeaHero obwero obpasoBaHUA»

- YyebHoro nnaHa MKOY AHocoBckaa COLU Ha 2023-2024 yu. rog;

- NMonoxeHuna o paboyeit nporpamme, paspabotaHHoro 8 MKOY AHocoBckaa COLL;

3a ocHoBY pabouyeit Nporpammbl B3AiTa NPorpamma Kypca xumum gns 8-9 knaccos
06weobpazoBaTeibHbIX YUpeKaeHUI, onyb1nMKoBaHHaA U3aaTenbcTBOM «lpocBeLeHne» B
2019 roay (Xvmus. Paboune nporpammsl. MNpegmeTHaa nnHus yuebHmnkos I.E.Pya3suTtuca, e.I.
denbgmaHa 8-9 knacchbl: yueb. nocobue ana obuieobpasosat. opraHmsaumin/ H.H Mapa. - 3-e
nspg.,nepepab.-M.: MpocseweHune, 2021. -48c. — ISBN 987-5-09-065302-2).

O6uwan xapaKTepucTmka yuebHoro npegmerta
B copeprkaHMM faHHOTO Kypca NpeacTaB/ieHbl OCHOBOMO/aratlowme TeopeTMyeckme cBeaeHunn
Mo XMMWMK, BKAIOYAIOLLME U3YYEHME COCTaBa U CTPOEHMUA BELLECTB, 3aBUCUMOCTU UX CBOMCTB OT
CTPOEHMA, UCCNef0BaHNE 3aKOHOMEPHOCTEN XMMUYECKMX NMPEBPALLEHUI U NyTeN ynpaBaeHUA
UMM B LEeNAX NONYYEHUA BELWLECTB, MAaTEPMANOB, SHEPTUM.
CopepKaHue yyebHOro npeameTa BKAOYAET CBEAEHUA O HEOPraHUYECKUX BELLLECTBAX, UX
CTPOEHWUWN U CBOMCTBAX, @ TAKKE XMMUYECKUX NPOLLECCAX, MPOTEKAOWMX B OKPYIKAIOLLEM MU PE.
Hanbonee cnoxHble anemeHTbl PyHAAMEHTANbHOIO S4pa coaepKaHMA 0bLuero obpa3oBaHua
MO XMMWMK, TaKME, KaK OCHOBbI OPraHUYECKOM M NPOMbILLIEHHOW XMMUU, NepeHeCeHbI B
nporpammy cpeaHen (nonHom) obueobpasoBaTeIbHOM LWKObI.



TeopeTUYecKyo OCHOBY M3yYeHUA HEOPTraHMUYECKON XMMUM COCTaBNAAET aTOMHO-MOJIEKY/IAPHOE
yyeHue, nepmogmyeckmin 3akoH A.1. MeHaeneeBa ¢ KpaTKMMK CBEAEHUAMM O CTPOEHUN
aTOMOB, BUAAX XMMMUYECKOM CBA3M, 3aKOHOMEPHOCTAX NPOTEKAHNUM XUMUYECKUX peaKL Ui,
CBOMCTBAX, MONYYEHUN, MPUMEHEHNN METANN0B, HEMETA/I/IOB U UX COeANHEHUN, 3HAKOMCTBO C
BaXKHENLMMMN OPraHUYECKMMU BELLECTBAMMU

. B M3yyeHunmn kypca 3HaumMTebHa POJb OTBOAUTCA XMMUYECKOMY SKCMEPUMEHTY: NPOBEeAEHULO
NPaKTUYECKMX U NabopaTopHbIX PabOT M ONUCAHUIO UX PEe3YyNbTaTOB; COBNOAEHUIO HOPM U
npaswW/ NOBEAEHUA B XMMMUYECKUX labopaTopunX.

OCHOBHbIE LN U3yYEeHUA XMMUU HanpaB/ieHbl:
® Ha OCBOEHME BaXKHEMNLLMX 3HaHMIN 06 OCHOBHbIX MOHATUAX U 3aKOHaX XMUMMUU, XMMUYECKOM
CUMBO/IMKE;
® Ha OB/MaZleHMe YMeHMAMM HabnoaaTb XMMUYECKMe ABAEHUSA, MPOBOANTL XMMUYECKUIA
3KCNEPUMEHT, NPOU3BOANTL PAcHETbl HAa OCHOBE XMMMUYECKMX GOPMY BELLECTB U YPaBHEHUN
XMMUYECKUX Peakumii;
® Ha pa3BMTME NO3HABATE/IbHbIX MHTEPECOB M MHTENNEKTYaIbHbIX CNOCOBHOCTEN B npouecce
NPOBEAEHMA XMMMUYECKOTO IKCMEPUMEHTA, CAMOCTOATE/IbHOIO NPMobpeTEHMA 3HAHWI B
COOTBETCTBMM C BO3HUKAOLWMUMM KU3HEHHbIMU NOTPEBHOCTAMY;
® Ha BOCMUTAHWME OTHOLLIEHMA K XMMUKN KaK K 04HOMY 13 GyHAAMEHTA/IbHbIX KOMMNOHEHTOB
€CTeCTBO3HaAHMA U 3NEMEHTY 06LLeYe10BEYECKON KYNbTYpbI;
® Ha NPUMEHEHME NONYYEHHbIX 3HAHUU U YMEHUI A5 6e30NacHOro NCNoNb30BaHUA BELLECTB U
MaTepurasnios B BbITy, CEIbCKOM XO35ACTBE M Ha NPOU3BOACTBE, PELLEHMA NPAKTUYECKMX 33434 B
NOBCEAHEBHOM KU3HU, NpeaynpeXxaeHNs ABNEHUI, HAHOCALLMX Bpea, 340P0Bbi0 YENOBEKA U
OKpy)Katlolee cpese.
OpAHoM 13 BarKHEMLWNX 33,24 OCHOBHOro obuero obpas3oBaHuMA ABNSETCA NOATOTOBKA
06yYaloLLMXCA K OCO3HAaHHOMY 1 OTBETCTBEHHOMY BblBOpPY KM3HEHHOTO M NPOodEeCcCUOHaNbHOTO
nyTu. ObyyatoLmecs A0NKHbI HAYYNTbCA CAMOCTOATENbHO CTaBUTb LLE/IM U ONpeaensiTb NyTU Ux
[OCTUNKEHMA, UCNONb30BaTb MPUOBPETEHHDIN B LLKOAE ONbIT B Pea/NbHOW U3HK, 33 pamKamu
yyebHoro npouecca.
XUMMSA KaK y4ebHbIi npeameT BHOCUT CYLLECTBEHHbIN BKAaZ B BOCMMUTaHME U pa3Butme
0byyaloLLMXCA; OHA NPU3BaHA BOOPYXKUTb UX OCHOBAMMU XMMUYECKUX 3HAHWUIN, HEOBXOANUMBbIX
ANA NOBCeAHEBHOM XU3HM, 3aN10XKNTb QYHOAAMEHT ANA AaNbHELLIEro COBEPLLIEHCTBOBAHMA 3TUX
3HAHWM, a TakKe cnocobcTBoBaTh He30nacHOMY NOBEAEHUIO B OKPY»KaloLLel cpeae v
H6epekHOMY OTHOLWIEHUIO K Hell. Pa3BuTMe No3HaBaTe/IbHbIX MHTEPECoB B Npouecce
CaMOCTOATENIbHOrO NPUOBPETEHMA XUMMUYECKMX 3HAHUI U UCNONb30BaHNE Pa3INYHbIX
MCTOYHUKOB MHPOPMALIMK, B TOM YMUCAE KOMMNbIOTEPHbIX.
BocnuTtaHue y6exKaeHHOCTM B MO3UTUBHOW POAN XMMUN B KM3HN COBPEMEHHOTO 06 1LIeCTBa,
HEeobX0AMMOCTU XMMNYECKN FTPaMOTHOrO OTHOLLEHMA K CBOEMY 340PO0BbI0 1 OKPY*KatoLLel
cpege.

MecTto yuebHOro npegmeta B yue6Hom nnaHe
OcobeHHOCTU coaeprKaHma Kypca «XMMUa» ABAAKOTCA IaBHOM NPUUYMHOM TOro, 4To B 6asncHom
y4yebHOoMm (0b6pa3oBaTesIbHOM) NAAHe 3TOT NPeAMET NOSABAAETCA NOCNEAHUM B pALY



€CTeCTBEHHOHAYUYHbIX AUCUMMINH, MOCKOJIbKY ANA €ro 0CBOEHMUSA LWKOAbHUKN AOMMKHbI
06134aTb He TONbKO onpeae/ieHHbIM 3aNacom NpeaBapUTe/ibHbIX €CTECTBEHHO-HAYYHbIX
3HaHWM, HO M AOCTAaTOYHO XOPOLLO Pa3BUTbIM abCTPAKTHbIM MbILLJEHUEM.

B o6pasoBaTesibHOM Nporpamme No XMMUK Ha U3yyeHmne Xummnm B 9 Knacce oTBoaMUTCA 2 Yaca B
Hegento, 68 yacos B rog,. Peanvsaumna AaHHOM NporpamMmmbl CNOCOHCTBYET MCMNONb30BAHNIO
pa3Ho06pa3Hbix Gopm opraHM3aunm yuebHOro npouecca, BHeAPEHMIO COBPEMEHHbIX METO4,0B
oby4yeHUns 1 NeJarormyecknx TEXHONOrMN.

Pe3ynbTaTbl 0CBOEHUA yuebHOro npegmera
OcHoBHoOW $OopMOit opraHu3aLmm yuebHOro npoLecca ABAAETCA KAacCHO-ypoYHas cuctema. B
KayecTBe JONONHUTENbHbIX GOPM OpraHunsaumm obpasoBaTesIbHOro NpoL.ecca NCnosb3yeTca
CUCTEMA KOHCYNbTaLMOHHON NOAAEPIKKU, UHAUBMAYANbHbIX 3aHATUIA, CAMOCTOATENbHAsA
paboTa yyalLMxca C UCMONb30BaHMEM COBPEMEHHbIX MHGOPMALLMOHHbIX TEXHOJIOTUA.
OpraHu3auma cConpoBOXKAEHUA YYaLLMXCA HAMPaB/eHa Ha Co34aHMe ONTUMAbHbIX YC0BUIA
06y4YeHMA; UCKNOYEHME NCUXOTPABMUPYHOLWMX GAKTOPOB; COXPaHEHME NCUXOCOMATUYECKOTO
COCTOAIHMA 34,0POBbA YYALLMXCA; PA3BUTUE NONOXKUTEIbHOM MOTUBALLMKN K OCBOEHUIO
nporpammsl; pasBUTUE UHANBUAYANbHOCTU U O4AaPEHHOCTU KaXKA0ro pebeHka.
Pabouan nporpamma npegycmatpusaeT OpPMUpPOBaHME Y yyalLMxca obueyuyebHbIX yMmeHuMi
M HaBbIKOB, YHUBEPCAJIbHbIX YYEOHbIX 4eNCTBUIA U KNOYEBbIX KOMMNETEHUUIU:  yMmeHue
CaMOCTOATENbHO U MOTUBUPOBAHHO OPraHN30BbIBATb CBOK MO3HABATE/IbHYIO AEATENbHOCTb;
MCMNONb30BaHUE 3N1EMEHTOB NPUUYNHHOCNEACTBEHHOMO U CTPYKTYPHO-OYHKLMOHAIbHOTO
aHanu3a; onpeaeneHmne CyLLHOCTHbIX XapaKTEPUCTUK U3yYaemMoro o6beKTa; yMeHUe pa3BepHYTO
060CHOBbIBATL CY}KAEHWA, AaBaTb ONpeae/eHuma, NPUBOANTbL A0KAa3aTeNbCTBA; OLLEHUBAHUNE U
KOPPEKTUPOBKA CBOEr0 NOBEAEHUNA B OKPYXKatoWeM MUpe. PesynbtaTbl U3ydeHMA Kypca
«Xrmua. 9 Knaccy» npuseneHbl B pasaene «TpeboBaHUA K YPOBHIO NOATOTOBKW BbIMYCKHUKOBY,
KOTOPbI NONHOCTbIO COOTBETCTBYET CTaHAAPTY BTOporo nokoneHus ®roc. TpebosaHua
HanpaB/ieHbl Ha PeanM3aLUnNIo CUCTEMHO-AEATENIbHOCTHOTO, U IMYHOCTHO-OPUEHTUPOBAHHOTO
NnoAxoA0B; OCBOEHME YYaLLMMUCA MHTENNEKTYAIbHOW M NPaKTUYECKON AeATeNbHOCTY;
OBNageHNe 3HaHUAMWU U YMEHUAMMU, BOCTPEOOBAHHbIMU B MOBCEAHEBHOM XKU3HM,
NO3BO/IAOLLMMM OPUEHTUPOBATLCA B OKPYKAOLWEM MUPE, 3HAYMMbIMM AN COXPAHEHUS
OKpy»KatoLwen cpeabl U cOBCTBEHHOMO 340P0BbA.

MnhaHupyembie pe3ynbraTbl M3ydeHUA yuebHOro npegmera
BbINyCKHMK HayuuTCA:
® OMKMCbIBATb CBOICTBA TBEPADbIX, KUAKNUX, ra3006pa3HbIX BELLECTB, BbIAENAA UX CYLLECTBEHHbIE
NPU3HaKWK;
® XapaKTepM30BaTb BELWECTBA NO COCTABY, CTPOEHMIO U CBOMCTBAM, YCTAaHABANBATb MPUYNHHO-
CNeACTBEHHbIE CBA3M MeXAY AAHHbIMUW XapaKTePUCTUKAMU BELLECTBA;
® PACKpPbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX MOHATUI: aTOM, MONIEKYNA, XUMUYECKUIA SNEMEHT,
NPOCTOe BELWECTBO, C/IOXKHOE BELLECTBO, Ba/IEHTHOCTb, MCMO/1b3YA 3HAKOBYIO CUCTEMY XUMUU;
® 1306parkaTb COCTaB NPOCTENLLMNX BELLECTB C MOMOLLbIO XMMUYECKNX GOPMYA U CYLLLHOCTb
XMMUYECKMX PEAKLMI C MOMOLLbIO XMMUYECKUX YPABHEHUI;

® BbIYUC/IATb OTHOCUTENbHYIO MOMIEKYNAPHYIO U MOIAPHYHO MacCbl BELLECTB, @ TAK}KE MACCOBYHO



OO0 XMMUYECKOTO 3/1eMEHTa B COeANHEHUSAX;

® CpaBHMBATb MO COCTaBY OKCUAbI, OCHOBAHUA, KNCNOTbI, CONU;

e KnaccupuuMpoBaTb OKCUAbI U OCHOBAHMSA NO CBOMCTBAM, KUC/1IOTbl U COIM — MO COCTaBY;

® ONKUCbIBATb COCTaB, CBOMCTBA M 3HaYeHMe (B Npupoae 1 NPaKTUYECKON AeATeNbHOCTU
4yenoBeKa) NPOCTbIX BELLECTB — KUCA0POAa M BOAOPOAa;

® N0/1b30BaTbCA NabopaTopHbIM 060PYA0BAHMEM N XMMNYECKOM NOCYA0N;

® NPOBOANTL HECNOXKHbIE XMMUYECKME ONbITbl U HABNOAEHWA 32 USMEHEHNEM CBOWUCTB
BELLEeCTB B NpoLecce Ux npespaLLeHmin; cobntoaatb Npasmaa TEXHMKM 6e3onacHoOCTM Npu
nposeAeHUN HabO4EHWI U ONbITOB;

® pa3nMyaTb IKCNEPUMEHTANIbHO KUCNOTbI U LLLEN0YN, NONb3YACb MHANMKATOPaMU; OCO3HaTb
HeobxoammocTb cobntogeHna mep 6e3onacHoOCTU Npu 06paLLEHNM C KUCIOTAMM U LLENOYAMMU.
e KnaccudmumpoBaTb MHOroobpasme XMMMUUYECKUX peaKkuuii

® /I3y4ynT CBOMCTBA METa/IJIOB, HEMETA/IJIOB N X COeAUHEHUN BbINYCKHUK NOMYyYnUT
BO3MOKHOCTb HAy4YNTbCA:

® rpamMoTHO 06palLaTbCA C BELLECTBAMM B NOBCEAHEBHOM KU3HU;

® 0CO3HaBaTb HEOHXOAMMOCTb COBNOAEHUA NPABUA IKONOrMYECKN Be3onacHoro noseaeHma B
OKpYy»KatoLen NpupoaHon cpeae;

® MOHMMATb CMbICN U HeEOBX04MMOCTb cobAtoAEHNA NpeanUCcaHNniA, Npeaaaraemblix B
MHCTPYKLMAX NO MCNONb30BAHWUIO IEKAPCTB, CPeACTB ObITOBOM XMMUN U Ap.;

® MCNO0/1b30BaTb NPUOBPETEHHbIE KAYEBbIE KOMNETEHTHOCTM NPU BbINOAHEHUMN
nccnenoBaTeNbCKUX MPOEKTOB NO U3yYEHUIO CBOMCTB, CNOcob0B NOyYEHUS U Pacno3HABaHUA
BELLECTB;

® Pa3BMBaTb KOMMYHUKATUBHYIO KOMNETEHTHOCTb, MCNOAb3YA CPEACTBA YCTHOMO U
NMUCbMEHHOTO 06 LWEeHMA, NPOABAATL FOTOBHOCTb K YBAXKEHMIO MHOM TOUYKM 3pEHMA NPU
06CyKAEHUN pe3yNbTaToB BbIMNOJHEHHOM PaboTbl;

® 06bEKTUBHO OLLEHMBATb MHPOPMALMIO O BELLLECTBAX M XMMMUYECKUX MPOLLECCAX, KPUTUYECKM
OTHOCUTbLCA K NCeBA0HaYy4YHON MHOPMaUUM, Hes0b6pPOCOBECTHOMN peKlamMe, KacatoLeics
MCNONb30BaHMA PA3/INYHbIX BELLECTB.

Mepuoguueckunii 3aKoH U Nnepuoauyeckan cuctema XuMmyeckux anementos A.N.
MeHpeneesa. CtpoeHue BelyecTsa.

BbINYCKHMK Hay4mTCA:

® KnaccMPpuLUMpoBaTb XMMUYECKNE INEMEHTbI HA METaN/bl, HEMETaNNbI, 31EMEHTbI, OKCUAbI U
rMAPOKCMAbI KOTOPbIX aMPOTEpPHDI,

N UHEPTHblE 31eMeHTbI (rasbl) 41A 0CO3HAHMA Ba*KHOCTU YNOPAA0YEHHOCTU Hay4YHbIX 3HAHWIA;
® pacKpbIBaTb CMbICA Nepuoandeckoro sakoHa [.1. MeHaeneesa

® OMMCbIBATb M XapaKTepu3oBaTb TabAMUYHYIO GOpMYy NEPUOANYECKON CUCTEMbI XUMMUYECKNX
3/IEMEHTOB;

® XapaKTepM30BaTb COCTAaB aTOMHbIX SA4eP U pacnpeneneHne YNcna 3NeKTPOHOB Mo
3/IEKTPOHHbIM C/I0AIM aTOMOB XMMUYECKMX 3/IEMEHTOB MaJlbiX NEPMOAOB NePUOAMNYECKON
CMUCTEMDI, @ TaKXKe Kaaua 1 Kanbums;

® pas/ainyaThb BUAbI XMMUYECKON CBA3UN: MOHHYIO, KOBAJIEHTHYIO NONAPHYIO, KOBAJIEHTHYIO
HEeNnoNAPHYIO U METANINYECKYIO;



® N306parkaTb 3N1EKTPOHHbIE GOPMY/bl BELLECTB, 06Pa30BAHHbIX XMMUYECKMMU CBA3AMM
pa3Horo BMAa;

® BbIAB/ATb 3aBMCMMOCTb CBOMCTB BELLECTBA OT CTPOEHUSA €ro KPUCTANINYECKOM PeLLETKM
(MOHHOW, aTOMHOM, MONEKYNAPHOW, METaZINYECKON);

® XapaKTepm30BaTb XMMUYECKME 3/1IEMEHTbI U UX COEANHEHWNA HAa OCHOBE MOJIOXKEHUS
3/IEMEHTOB B NEePUOANYECKON CUCTEME U OCOBEHHOCTEN CTPOEHUA NX aTOMOB;

® OMKMCbIBATb OCHOBHbIE NPEeANOCbIIKK OTKPbITUA A.U. MeHaeneesbim NepruoamMyYeckoro 3aKoHa
M NepnoanNYecKoirt CUCTEMbI XMMNYECKUX 3/TEMEHTOB M MHOTO06Pa3HYH0 HayyYHYH AeATeIbHOCTb
YYEHOro;

® XapaKTepn30BaTb Hay4YHOE U MMPOBO33PEHYECKOE 3HAYEHWNE NEPUOANYECKOTO 3aKOHa U
Nnepuoanyeckolr cMcTeMbl XMMUYecKkux anemeHTos .M. MeHaeneesa;

® 0CO3HaBaTb Hay4YHble OTKPbLITUA KaK pe3ynbTaT A/NTENbHbIX HABOAEHWIA, ONbITOB, HAYYHOM
NONIeMMUKK, NPEOA0NEHNA TPYAHOCTEN U COMHEHMIA. BbINYCKHUK NOMYYNT BOSMOXKHOCTb
Hay4YUTbCA:

® 0CO3HaBaTb 3HAaYEHNE TEOPETUYECKUX 3HAHUIM ANA NPAKTUYECKON AeATeIbHOCTM YeN0BEKa;
® OMUCLIBATb M3yYEeHHble 0OBEKTbI KaK CUCTEMbI, MPUMEHANA NOTMKY CUCTEMHOrO aHaNM3a

; ® MPUMEHATb 3HAHMA O 3aKOHOMEPHOCTAX NEPUOLMUYECKON CUCTEMbBI XMMUYECKUX 3/IEMEHTOB
AN 00BACHEHUA U NPeaBUAEHMA CBOMCTB KOHKPETHbIX BELLECTB;

® pa3BMBaTb MHGOPMALLMOHHYIO KOMNETEHTHOCTb NOCPEACTBOM Yr1yb6AeHMA 3HaHM 06
NCTOPMM CTAHOBNEHUA XMMMUYECKON HaYKKN, €e OCHOBHbIX NOHATUI, NEPUOANYECKOrO 3aKOHa KakK
OZHOrO M3 BaXKHeMLWMX 3aKOHOB NPUPOAbI, @ TaKXKE O COBPEMEHHbIX AOCTUNKEHUAX HAYKM U
TEXHUKMN.

MHoroobpasme xumunueckux peakuymn.

BbINYCKHMK HayunTca:

® 06BACHATb CYTb XMMMYECKUX NPOLLECCOB; ® HAa3blBaTb MPU3HAKN U YCA0BMA NPOTEKAHMUA
XUMUYECKUX pPeaKLLnii;

® YCTaHABAMBATb NPUHAANEKHOCTb XMMUYECKON peakuum K onpegeneHHoMy TUNy No OAHOMY
N3 KNaccudmUMPOBaHHbIX MPU3HAKOB: 1) N0 YMCAY M COCTAaBY UCXOAHbIX BELLECTB M NPOAYKTOB
peakunn (peakumnm coegmuHeHNs, Pa3NoKeHUs, 3aMeLLeHNA U1 06MeHa); 2) No BblAeNeHNI0 UK
NOrNIOWEHMIO TENNOTbI (PeaKunmn 3K30TEPMUYECKNE N SHAO0TEPMUYECKUE); 3) MO U3SMEHEHUIO
cTeneHen oKUCNEHUA XUMUYECKUX 31EMEHTOB (OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLmmn);
4) no o6paTMMOCTM npouecca (peakunm obpatTumble U HeobpaTUMbIE);

® Ha3bIBaTb PAKTOPbI, BAUAIOLLME HA CKOPOCTb XMMUYECKUX PeaKLLNIA;

® Ha3bIBaTb GpAKTOPbI, BAUAIOLLME HA CMELLEHME XMMUYECKOro paBHOBECHUS;

® COCTaB/IATb YPaBHEHUA NEKTPONUTUYECKOW ANCCOLMALMU KUCAOT, LWeoYel, Conen; nonHble
N COKpaLLEHHble MOHHbIE YPaBHEHMA peakumin 0bMeHa; ypaBHEHMA OKUCNTENbHO -
BOCCTAHOBUTE/IbHbIX PeaKkuuii;

® MPOrHO3MpPOBaTb NPOAYKTbl XMMUYECKUX peakuunii no popmynam / Ha3zBaHUAM UCXOLHbIX
BELLEeCTB; onpeaensiTb UCXOAHbIe BewecTsa No popmynam / HazBaHUAM NPOAYKTOB peaKkuuu;
® COCTaB/IATb YPaBHEHMA PeaKLMi, COOTBETCTBYIOLMX MOC/eA0BaTENbHOCTU (KLEenoYKe»)
npeBpaLeHnii HeoOpPraHNYEeCKMX BELLECTB Pa3INYHbIX KNaccoB;

® BbiAB/1ATb B NPOLLECCE SKCNEPUMEHTA NMPU3HAKKN, CBUOETENLCTBYOLWME O NPOTEKAHUN



XMMUYECKOM peaKkLunu;

® FOTOBUTb PacTBOPbI C ONpeseNeHHOM MacCOBOM A0NeN PAaCTBOPEHHOIO BELLECTBA;

® ONpeaenaTb XapakTep cpeabl BOAHbIX PaCTBOPOB KMCOT U LLEeNoYe N0 USMEHEHWNIO OKPACKK
NHAWNKATOPOB;

® NPOBOANTL KAYeCTBEHHbIE PeaKLMn, MOATBEPKAAIOLME HAIMUME B BOAHbIX pacTBOpPAXx
BELLLECTB OTAE/IbHbIX KATUOHOB M aHNMOHOB. BbINYCKHUK NONYYNT BO3MOXKHOCTb HAYyYUTbCA:

® COCTaB/AATb MOJIEKYNSAPHbIE U MOJIHbIE MOHHbIE YPAaBHEHWUA NO COKPALLEHHbIM MOHHbIM
YPaBHEHUAM;

® NPUBOAUTL NPUMEpPDI PeaKLNi, NOATBEPKAAIOLLMX CYLLECTBOBAHME B3aMMOCBA3N MeXAyY
OCHOBHbIMM K/laCCaMM HEOPraHUYECKMX BELLECTB

; ® MPOrHO3MPOBaTb Pe3y/bTaTbl BO3AENCTBMA Pa3/IMYHbIX GAKTOPOB HA CKOPOCTb XMMMUYECKOM
peakuuu;

® NPOrHO3MpPOBaTb Pe3y/bTaTbl BO3AENCTBUA Pa3IMYHbIX GAaKTOPOB Ha CMELLLEHNE XMMUYECKOTO
paBHOBecCKA.

MHoroobpasue BewecTs.

BbINYCKHMK HayunTca:

® onpeaenaTb NPUHAANENKHOCTb HEOPraHMYECKUX BELLECTB K OAHOMY U3 U3YYEHHbIX
Kfaccos/rpynn: MeTan/ibl U HEeMeTaN/bl, OKCUAbI, OCHOBAHUA, KUC/IOTbI, CONMU;

® COCTaBNATb GOPMY bl BELWLECTB MO UX HA3BAHUAM;

® ONpeaenaTb BaSIEHTHOCTb U CTEMEHb OKMCEHUA 3/1EMEHTOB B BELLECTBAX;

® COCTaBNATb GOPMY bl HEOPraHMYECKUX COeANHEHMUI NO BANEHTHOCTAM U CTENEHAM
OKUC/IEHMA 3/1IEMEHTOB, @ TaK¥Ke 3apAAaM MOHOB, YKa3aHHbIM B TabinLe pacTBOPUMOCTH
KWCNOT, OCHOBaHUI U conen;

® 06bACHATb 3aKOHOMEPHOCTU U3MEHEHUA PUINYECKUX U XMMUYECKUX CBOMCTB NPOCTbIX
BELLLECTB 1 UX BbICLUMX OKCUA0B, 06pa3oBaHHbIX 3/1eMEHTAaMM BTOPOro U TpeTbero Nepruoaos;
® Ha3bIBaTb 06LLME XMMUYECKME CBOMCTBA, XapaKTepHbIe A5 rPynn OKCUAOB: KUCNOTHbIX,
OCHOBHbIX, aMbOTEPHDIX.

® Ha3bIBaTb 0OLLME XMMUYECKME CBOMCTBA, XapaKTepHbIe AN KaXKA0ro Knacca BeLLecTs;

® NPUBOAUTL NPUMEPDI PEAKLNI, NOATBEPKAAIOWMX XMMUYECKME CBOMNCTBA HEOPraHNUYECKMX
BELLLECTB: OKCMA0B, KUCNOT, OCHOBAHWI U CONel;

® ONpeaenaTb BELWECTBO — OKUC/INTE b U BELLLECTBO — BOCCTAHOBUTE/Ib B OKUC/IUTENBHO —
BOCCTAHOBUTE/IbHbIX PEaKLUUAX;

® COCTaB/IAATb 3/1IEKTPOHHbIM 6anaHC NO NPeAoKEHHbIM CXeMaM PeakLmit;

® NPOBOANTL TabOpaTOPHbIE ONbITbl, NOATBEPKAAOLME XMMNYECKME CBOMCTBA OCHOBHbIX
KN1acCoOB HEOPraHUYeCKMX BELLECTB;

® NPOBOANTL TabOpPaTOPHbIE OMbITbl NO NMOAYYEHUIO U COBMPAHUIO FA30006Pa3HbIX BELLECTB:
BOAOPOAA, KNC/IOPOAaA, YI/TEKUC/IOrO ra3a, aMMMUaKa; COCTaBNAATb YPaBHEHWUS COOTBETCTBYOLLMX
peakumi.

BbINYCKHMK NONYYUT BO3MOXKHOCTb Hay4YUTbCA:

® rPaMoTHO 06palLAaTLCA C BELECTBAMM B MOBCEAHEBHOM }KU3HU;

® 0CO3HaBaTb HEOHXOAMMOCTb COBN0AEHNSA NPABUA SKONOTMYECKN Be30nacHOro noseaeHmn B
OKpYyKatoLei npnpoaHoi cpeae;



® MOHMMATb CMbICN U HEOBXOAMMOCTb COBNOAEHNA NPeAnUCaHUIA, Npeaaaraembix B
MHCTPYKLUMAX MO MCNONb30BAHUIO IEKAPCTB, CPEACTB ObITOBOM XMMUN U Ap.;

® NCNONb30BaTh MPUOBPETEHHBIE KNHOYEBLIE KOMMNETEHTHOCTM NPU BbINONHEHUN
NccneaoBaTeIbCKUX MPOEKTOB MO U3YYEHUIO CBOMCTB, CMOCO60B NOYyYEHWNS U PacnNo3HaBaHUSA
BELLECTB;

® pa3BMBaTb KOMMYHUKATUBHYIO KOMMNETEHTHOCTb, UCNO/b3YA CPeACTBa YCTHOM U NMUCbMEHHOM
KOMMYHMKaLMKN Npu paboTe ¢ TeKCTaMn y4ebHMKa U AONONHUTENIbHOW UTepaTypoi,
CNPaBOYHbIMM TabaMLL @MU, MPOABAATL FOTOBHOCTb K YBaXKEHMIO MHON TOYKU 3pEHUSA NPU
0obcyKaeHUM pe3y/ibTaToB BbIMOJHEHHOMN PaboThbl;

® 06bEKTUBHO OLLEHMBATb MHPOPMALLMIO O BELLECTBAX U XMMMUUYECKUX MPOLLECCaX, KPUTUUYECKU
OTHOCMUTbCA K NcesaoHay4Hon MHopMaLMK, HeA00POCOBECTHOM PEKIaMe, KacatoLlencs
MCMONb30BaHUA PA3/IMYHbIX BELLECTB.

® 0CO3HaBaTb 3HAYEHWNE TEOPETUYECKMX 3HAHUI 15 NPAKTUYECKOW AeATeIbHOCTU YE/I0BEKA;

® ONUCbIBATb U3yYeHHbIE 06bEKTbI KaK CUCTEMbI, MPUMEHAS NOTUKY CUCTEMHOIO aHaNu13a;

® MPUMEHSATb 3HAHWUS O 3aKOHOMEPHOCTAX NEPUOANYECKON CUCTEMbBI XMMUYECKUX SN1EMEHTOB
ANA 06bACHEHMA U NPeABUAEHNA CBOMCTB KOHKPETHbIX BELLECTB;

* pa3BMBaTb MHPOPMALMOHHYHO KOMMETEHTHOCTb NOCPEACTBOM yrnybaeHns 3HaHul 06
NCTOPUWN CTAHOB/IEHUA XMMMNYECKOWN HAaYyKM, €€ OCHOBHbIX MOHATUIA, NEPUOANYECKOrO 3aKOHA KakK
OAHOrO0 13 BaXKHEMLINX 3aKOHOB NPUPOAbI, @ TAKKE O COBPEMEHHbIX LOCTUMNKEHUAX HAYKN U
TEXHUKM.

® COCTaBNATb MONEKYNSAPHbIE U NOJIHbIE MOHHbIE YPAaBHEHWUSA NO COKPALEHHBIM MOHHbIM
YPaBHEHUAM;

* NPMBOAMUTbL MPMMEPLI PEAKLMIA, NOATBEPKAAIOLLMX CYLLLECTBOBAHNE B3aMMOCBA3UN MEXKIY
OCHOBHbIMMW KNaccamu HEOPraHNYECKUX BELLECTB;

® MPOrHO3MpPOBaTb Pe3y/bTaTbl BO34ENCTBUA Pa3INYHbIX GAKTOPOB HAa U3MEHEHME CKOPOCTH
XMMUYECKON peakunu;

® MPOrHO3MpPOBaTb Pe3y/bTaTbl BO3AENCTBUA Pa3INYHbIX GAKTOPOB HA CMELLLEHUE XMMUYECKOTO
paBHOBECHA.

* MPOrHO3MpPOBaTb XMMNYECKNE CBOMCTBA BELLLECTB Ha OCHOBE WX COCTaBa U CTPOEHMUS;

* MPOrHO3MpPOBaTb CNOCOBHOCTb BELWECTBA NPOABAATL OKUCAUTENbHbIE UK
BOCCTaHOBUTE/IbHbIE CBOMCTBA C YYETOM CTENEHeN OKUCAEHUS 3NEMEHTOB, BXOAALMX B €ro
cocTas;

* BbIABNATb CYLLECTBOBaHWE reHETUYECKON B3aMMOCBA3M MEXAY BELLeCcTBaMu B pAdy: NpoCcToe
BELLEeCTBO — OKCUA, — rMAPOKCUAL — CONb;

® OpPraHn30BbIBaTb, MPOBOAUTL YYEHUUYECKMUE NPOEKTbI MO UCCAEA0BAHNIO CBOWCTB BELLECTB,
MMEIOLLMX BaXKHOE NPaKTUYeCcKoe 3HayeHue.

JInyHOoCTHbIE, MeTanpeaMeTHblIe U NpeaMeTHble pe3y/ibTaTbl 0CBOEHUA y4ebHOoro
npeameta «Xmumua»
JINYHOCTHBIMM pe3ybTaTaMM U3yYeHUA NpegMeTa «XMMUA» ABAAIOTCA CAeayolme yMeHna:
- BocnuTtaHue poccuincKolM rpaXKaaHCKOM MAEHTUYHOCTU: NAaTPMOTU3Ma, NH0OBU 1 YBaXKEHME K
OTeuecTBy, Y4yBCTBO rOPAOCTM 33 CBOIO POAUHY, 32 POCCUICKYIO XMMUYECKYIO HayKy
- PopmurpoBaHME LLeNOCTHOTO MUPOBO33PEHUA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO



Pa3BUTUA HAaYKM M OBLLECTBEHHOM NPAKTUKK, @ TaK}Ke COLMANbHOMY, KY/IbTYPHOMY, A3bIKOBOMY
N lYXOBHOMY MHOroobpasunto CoBpemMeHHOro Mmpa

- dopmuMpoBaHME OTBETCTBEHHOIO OTHOLWIEHMA K YYEHUIO, TOTOBHOCTU U CNOCOBHOCTH K
CaMOopPas3BUTUIO M CAMOODOPA30BaHMIO HA OCHOBE MOTMBALMM K 0OYYEHMIO U MO3HAHWMIO, BbIGOpPY
npodnabHOro o6pasoBaHUA Ha OCHOBE MHGOPMALMM O CYLLECTBYIOLWNX NPOdECCUAX U TUYHBIX
npodeccnoHanbHbIX NpeanoyTeHnin. OCO3HaHHOMY NOCTPOEHUIO MHANBUAYAbHbIX
06pa3oBaTe/IbHbIX TPAEKTOPUIA C y4ETOM YCTOMYMBBIX NO3HABATE/IbHbIX MHTEPECOB

- bopMUpOBaHME KOMMYHMKATUBHON KOMMETEHLMN B 06pa3oBaTe/IbHOM, 0OLLECTBEHHO
Nnone3Homn, yuebHoO — nccnesoBaTes/IbCKOW, TBOPUYECKOM M APYrnX BUAAX AeATENbHOCTU

- ®opmMpoBaHME N MOHMMAHWE LEHHOCTU 340P0OBOrO M 6€3/10NacTHOro 06pasa KU3HM,
YCBOEHME NPaBuI UHAMBUAYANIbHOTO U KONNEKTUBHOIO 6€30NacHOro noBeaeHus B
YypesBblYaMHbIX CUTYaLMAX, YTOXKAAIOLMX KU3HWU U 340P0BbI0 NtoAeN

- ®opmunpoBaHMe No3HaBaTeIbHON MHGOPMALMOHHOM KyAbTypbl. B TOM uncne passutune
HaBbIKOB CAMOCTOATE/IbHOW PaboTbl C y4EOHBIMU MOCOOUAMM, KHUTAMU, AOCTYNHbIMM
MHCTPYMEHTAaMM U TEXHUYECKMMM CPpeAcTBAaMMN MHOPMALMOHHbIX TEXHONOTUI

- opmMpoBaHME OCHOB 3KONOMMYECKOTO CO3HAHMA Ha OCHOBE NPWU3HAHWUA LLEHHOCTU }KU3HU BO
BCEX ee NPOoABMEHUAX U HEOHXOAMMOCTN OTBETCTBEHHOTO , 6eperKHOro OTHOLEHMA K
OKpY*KatoLwen cpeae

-Pa3BuTME FOTOBHOCTM K peLLeHMo TBOPYECKUX 3a4a4, YyMEeHMEe HaxoanTb afeKBaTHble Cnocobbl
noBeAeHMA U B3aMMOAEeNCTBUE C NapTHEPaMM BO Bpema y4ebHoM 1 BHey4yebHOM AeATeNbHOCTH,
CNocobHOCTM oueHUBaTb NpobaemHble cUTyaumm

MeTanpegmeTHbIMM pe3y/ibTaTaMKn U3yvyeHUA Kypca «Xumua» asnaetca GopMmmnpoBaHme
YHUMBepCcanbHbIX yuebHbix gencrteuii (YYA).

MosHaBaTenbHble YY/:

- CamocTonTeNlbHO 06HapyXKBaTb U popMynunpoBaTb y4ebHyto Nnpobnemy, onpenenstb Lenb
y4ebHOl neAaTenbHOCTH, BbiIbUpPaTb TeMy paboTbl

- BblaBuraTb Bepcun peleHmns npobaembl, 0CO3HABATb KOHEYHbIWN pe3ynbTaT, BbIbupaTtb 13
NPeasoXKeHHbIX M UCKaTb CAMOCTOATE/NIbHO CPEACTBA AOCTUNKEHUA LLenmn

. - CoctaBnaTb (MHANMBUAYANBHO WX B Tpynne) NaaH peweHna npobaemol (BbINONHEHUA
NPOEeKTa).

- PaboTas no nnaHy, cBepsTb CBOU AEMUCTBUA C LLENbIO U, NPU HEOOXOANMMOCTU, UCNPABNATD
OLWMNBKM CamoCTOATENbHO.

- B gmuanore ¢ yuntenem coBepLIEHCTBOBATb CAMOCTOATE/IbHO BblPaboTaHHbIE KpUTEPUU
OLLEHKM.

KommyHuKaTtusHble YY/:

- CamocTonTeIbHO OpPraHM30BbIBaThb y4ebHOe B3anmoaeicTeme B rpynne (onpeaenstb obwme
Lenn, pacnpeaenaTb Poan, 4OroBapuBaTbcs A4pyr ¢ gpyrom u T.4.). Cpeacrsom ¢opmMpoBaHUSA
KOMMYHUMKaTUBHbIX YY/[] cy»KaT TeXHON0rnsa npobiemHoro guanora (nobyxaatowmii u
nogBoAAlWMNA Ananor) n paboTa B Manbix rpynnax, a TakXKe UCNo/ib30BaHME Ha YPOKax
31€MEHTOB TEXHO/IOTMU NPOAYKTUBHOIO YTEHMUS.

MNpeaMeTHbIMK pe3yibTaTaMu U3yYeHUs NpegmeTa « XMMUA» ABASIOTCA: -
dopmurpoBaHMe NepBOHaAYaNbHbIX CUCTEMATU3UPOBAHHbIX NPeACTaBNEHNIM O BEWECTBAX, UX
NpeBpaLweHUAX U NPaKTUYECKOM NMPUMEHEHWUU; OBIaAEHMNE NOHATUIHbBIM annapaTom U



CUMBOJINYECKMM A3bIKOM XMMUU;

- Oco3HaHMe 06BEKTUBHO 3HAYMMOCTU OCHOB XMMMUYECKON HaYKKN Kak 061acTn COBPEMEHHOTO
€CTEeCTBO3HaHMA, XMMNYECKMX NPEBPALLEHNIN OPraHNUYECKMUX U HEOPraHUYECKMX BELLECTB KaK
OCHOBbI MHOTUX IBJIEHWUI }XMBOW N HEXMBOM Npupoabl; yrnybneHune npeactaBneHni o
MaTepunasbHOM e MHCTBE MUPA;

- OBNnageHne oCHOBaMM XMMMNYECKOM rPaMOTHOCTU: CNOCOBHOCTbIO aHaIM3MpPOBaTb U
06BEKTMBHO OLLEHUBATb *KM3HEHHbIE CUTYaL MW, CBA3AHHbIE C XMMWEN, HaBblkaMKn Be30onacHoro
obpalLeHuma ¢ BewecTBaMm, MCNOb3yEMbIMU B MOBCEAHEBHOM }KU3HU; YMEHUEM
aHaNM3MPOBATb M NAHNPOBATb 3KONOrMYEeCKM be3onacHoe noseaeHne B Lenax cbepexeHumn
3[,0p0BbA M OKpYKatoLLern cpeapbl;

- PopmuMpoBaHME YMEHWI YCTaHABANBATb CBA3M MEXKAY peanbHO Habatoaaembimm
XMMUYECKMMU AABAEHUAMM U NPOL,ECCaMm, NPOUCXOAALLUMMN B MUKPOMMPE, 0OBACHATD
NPUYMHBI MHOTO06Pa3na BELLECTB, 3aBUCMMOCTb MX CBOMCTB OT COCTaBa W CTPOEHMA, @ TaKKe
3aBMCMMOCTb MPUMEHEHMNA BELLLECTB OT UX CBOICTB;

- MprobpeTeHnsa onbiTa NCNONb30BAHMA PA3/IMYHbBIX METOAOB U3y4YeHMA BeLLLeCTB; HabaaeHns
33 MX NPeBpaLLEHMAMMN NPU NPOBEAEHUN HECNOXKHbBIX XMMUYECKMX SIKCNEPUMEHTOB C
ncnosnb3oBaHMeMm flabopaTtopHoro obopyaosaHusa U NpUbopPOB;

- YMeHMe OKa3blBaTb NEPBY NOMOLLb NP OTPABAEHUAX, OXKOrax M APYyrnx TpaBmMmax, CBA3aHHbIX
C BeLLecTBamm M nabopaTopHbIM 060pyA0BaHMEM;

- OBnageHue npuemamu pabotbl ¢ UHGOPMALMEN XMMUYECKOTO COAEPKAHUA, NPeaACTaBAEHHOM
B pa3Ho ¢popme (B BUAe TekcTa, dopmy, rpadprKkos, TabMUHbIX AaHHbIX, cxem, doTorpaduii u
Ap.)

- Co3paHune ocHOBbI ANnA GOPMUPOBAHUA MHTEPECA K PACLUMPEHUNIO N YTAYBNEHUIO XMMUYECKUX
3HaHWUM 1 BbIDOPA XMMUM KaK NpodUAbHOIO NpegmeTa Npu nepexose Ha CTyneHb cpegHero
(nonHoro) obuiero obpasoBaHus, a B AaNibHENLWEM U B KayecTBe cdepbl cBOE
npodeccMoHanbHON AeATENbHOCTY;

.- DopmnpoBaHmMe NpeacTaBNeHUN O 3HAYEHUU XMMUYECKOM HayKN B PeLLEHNN COBPEMEHHbIX
3KOJIOrMYECKMX NPobaeM, B TOM YMc/ie B NpesoTBPaLLEHUN TEXHOTEHHbIX M 9KOIOTMYECKUX
KaTacTpod.

O6uwan xapaKrepucTMka yuebHoro npouecca:
OCHOBHbIE TeXHONOornun obyueHus:
Mporpamma Kypca «XMMnn» NOCTPOEHA Ha OCHOBE CNUPANbHOM MOAENN, NPEeAYCMATPUBAIOLLEN
nocTeneHHoe pa3BUTUE U YIIyONEHNE TEOPETUYECKUX NPEACTABAEHNN NPU TMHENHOM
03HAKOM/IEHUW C IMMNUPUYECKMM MATEPUANIOM
TecTbl, camocToATE/IbHbIE Pab0oTa, KOHTPO/IbHbIE PabOTbI, YCTHbIM ONPOC, 3aLLMTa
nccnepoBaTeNnbCkux pabor.
Mpeobnagatowmmm GopMmamm TEKYLLETO KOHTPOIA ABAAKOTCA CAMOCTOATE/IbHbIE U
KOHTPO/IbHble PaboTbl, Pa3/inyHble TeCTOBblE GOPMbI KOHTPONS.
MpOMeXKYTOUHbIM U UTOTOBbIN KOHTPO/Ib NPOBOANTCA B GOPME KOHTPObHbIX paboT



CopeprkaHue Kypca 9 Knacc

No Pasaensl nporpammbl Konnuyectso Konunuyectso Konuuyectso
n/n Yyacos KOHTPO/IbHbIX PaboT | npakTnye
1 MHoroobpasne XxMmmyeckmnx 17 2 2
peakumm
2 MHoroobpasue BellecTs 43 3 5
3 KpaTkunit 0630p BaxKHENLIMX 6 1
OpraHNYEeCcKnX BELLEeCTB
4 Pe3sepBHoe BpemA 2
UTOro 68 6 7

Pasgen 1. MHoroobpasune xumunyeckux peakuuin

KnaccndumKkauma XMmmMYecknx peakLmn: peakLumm CoeAnNHEeHUA, pasorKeHnaA, 3aMeLL,eHNs,
obmeHa. OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE peakuumn. OKUCAUTENb, BOCCTAHOBUTEb,
NPOLLeCCbl OKUCEHMA U BOCCTAHOBAEHMUSA.

CocTaBneHune ypaBHEHNIN OKUC/IUTENIbBHO-BOCCTAHOBUTE/IbHbIX PEAKLUI C MOMOLLbIO MeToAa
3NEeKTPOHHOro 6banaHca.

Tennosble 3¢ dEKTbI XMMUYECKUX PEAKLMA. IKIOTEPMUYECKME U IHAOTEPMUYECKNE PEaKLUN.
Tepmoxmmuyeckue ypaBHeHUA. PacyéTbl N0 TEPMOXMMUYECKMM YPABHEHUAM.

CKOpOCTb XMMUYECKUX peakumit. DakTopbl, BAUAIOLLME HA CKOPOCTb XMMUYECKUX PEaKLUA.
MepBOHaYanbHOE NpeAcTaBAeHME O KaTaumse.

Ob6patmble peakumnm. MoOHATUE O XMMUYECKOM PAaBHOBECUM.

XMMUYecKkue peaKkummn B BOGHbIX PACTBOPaX. DNEKTPOANUTbI U HEINEKTPONUTbI. MOHbI. KaTMOHbI 1
aHWOHbI. MTMAapaTHasA Teopusa PacTBOPOB. DNEKTPONUTUYECKAA ANCCOLMALUA KMCNOT, OCHOBAHWUM
n conei. Cnabble 1 cubHbIE 3N1EeKTPOAUTbI. CTENEeHb AMUCCOUMALLUN.

Peakuumn MoHHOro obmeHa. YcnoBumaA Te4eHMA peakunin MOHHOro obMeHa A0 KoHUa.
XMMUYecKme CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHMYECKUX COeAUHEHWI B CBETE
npeAcTaBAeHn 06 3NEKTPONUTUYECKOM AMUCCOLMALUM U OKUCIUTENbHO- BOCCTAHOBUTEbHbIX
peakumsx.

MoHATME O rmaponmse conem

AemoHcTpauyum:

Mprmepbl 3K30- U IHAOTEPMUYECKUX PeaKLMn. B3anmoaencTeme LMHKA C CONAHOM U YKCYCHOWM
KMcnoTon. B3anmogencteme rpaHyIMPOBaHHONO LMHKA U LLUHKOBOM MbIJIN C CONAHON KMCOTOW.
B3sanmopgeinctame okenga meam (Il) c cepHoM KMCAOTOM pa3HOM KOHUEHTPALMM NPU Pa3HbIX
TemnepaTtypax. fopeHue yrna B KOHLEHTPUPOBAHHOM a30THOM KMCAOTE.

FopeHune cepbl B pacniaBNeHHON cenntpe. McnbiTaHWe pacTBOPOB BELLECTB HA 3/IEKTPUYECKYHO
NPOBOANUMOCTb. [IBUKEHME MOHOB B SN1EKTPUYECKOM MONeE.

MpakTnueckme pabortbi:

MN3yueHne BAUAHUA YCNOBUI NPOBEAEHUA XMMUYECKOM PeaKLMM Ha e€ CKOPOCTb

PelweHne aKcnepmMmeHTanbHbIX 33434 No Teme «CBOMCTBA KUC/IOT, COJIEM M OCHOBAHUM KaK
3NEKTPOSINTOBY

JTabopaTopHble onbITbl: Peakumm obmeHa mexxay pacTBOpamm 3N1EKTPOSINTOB




PacueTtHble 3apgaun: BbluMcneHma No TEPMOXMMUYECKMM YPABHEHUAM PeaKLUMM.

Pasgen 2. MHoroo6pasue Bewects

HemeTtannbl. FanoreHsl. [ooKeHUEe B Nepruoamnyeckon CUcTEME XMMUYECKUX 31EMEHTOB,
CTpoeHue ux aTomoB. HaxoxkaeHue B npupoge. PUsnyeckme n XuMn4eckme CBOMCTBA
raJioreHos.

CpaBHUTENbHAA XapaKTEPUCTUKA rasioreHos. [onyyeHme v NnpMMeHeHWe raJioreHoB. X1op.
dursnyeckne n xmummyeckume csomncTaa xaopa.lpumeHerHmne xnopa. Xnoposogopoa. Pusnyeckue
cBolicTBa. MNonyyeHune. ConaHaa KucnoTa 1 eé conn. KayectseHHasa peakuma Ha XJIOPUA-UOHDbI.
PacnosHaBaHue xnopungos, 6pommuaos, MOANAOB.

Kucnopopg 1 cepa. MNonoxxeHne B nepuoanyeckon CUCTEME XMMUYECKUX 3/IEMEHTOB, CTPOEHME
nx atomos. Cepa. Annotponusa cepbl.

dur3myeckne n xMmmyeckne cBoncTea. HaxoxgeHue B npupose. NpumeHeHue cepbl.
CepoBogopoa. CepoBogopoaHasa KNCNOTa M €€ CoNN.

KauyectBeHHas peakuma Ha cynbdua-noHbl. Okeng cepol(lV). Pusnyeckme n xummnyeckme
cBocTBa. MNpumeHeHune. CepHUCTan KNCNOTa U e€ conn. KauecTBeHHas peakums Ha CynbpuT-
noHbl. Okeunp, cepbli(Vl).

CepHas K1McnoTta. XMMUYecKme CBOMCTBA pa3baBneHHOM M KOHLLEHTPUPOBAHHOM CEpHOM
KMcnoTbl. KauecTBeHHadA peakuua Ha cyibpaTUOHBbI. XUMUYECKMNE PEAKLIUM, NeXalLme B OCHOBe
NoNYyYEHMA CEPHOM KNCNOTbI B MPOMbIWAEHHOCTU. [TpUMeHeHne CEPHOMN KUCOTbI

. A30T 1 pocdop. MonoxeHne B NEPUOLANYECKON CUCTEME XMMUNYECKUX SNEMEHTOB, CTPOEHME UX
aToOMOB. A30T, PM3NYECKNE U XMMMYECKME CBOMCTBA, NOYyYeHME U NpumeHeHue. Kpyrosopot
a3oTa B npupoge. AMMUaK. Prsnyeckme U XMMUYeCKMe CBOMCTBA aMMMaKa, MONyUYeHHUE,
npumeHeHune. Conv aMMOHMUA.

A30THas KncnoTta n eé ceoictea. OKMCAUTENbHbIE CBOMCTBA a30THOWM KMUCAOTLI. MonyyeHne
a30THOM KMCNOTbl B 1abopaTopum. XMMUYECKUE peaKkL M, Nexallume B OCHOBE NolyYyeHun
A30THOM KMCAOTbl B NPOMbIWNAEHHOCTU. [IpMeHeHMe a30THOM KMCAoTbl. Conn a30THOM
KMCNOTbl N UX NPUMeEHeHMe. A30THble ya00peHus.

docdop. Annotponusa pochopa. Prsnueckne n xmummyeckme ceonctea pocpopa. Okemg,
docopopa(V). PochopHas Kucnota u eé conn. PochopHble yaobpeHUs.

Yrnepog v KpemHui. MonoKeHMe B NEPUOLUYECKON CUCTEME XMMMUYECKMX 3IEMEHTOB,
CTPOEHME UX aTOMOB.

Yrnepoa. Annotponua yrnepoaa dusnyeckme n XuMmuyeckmne cBOMCTBa yraepoaa. Agcopbums.
YrapHbIii ra3, cBOMCTBA M GU3MONOTMYECKOE AENCTBUE HA OPraHM3M. YTIEKUCAbIN ra3. YroibHas
KMcnoTa n eé conun. KayectBeHHan peakuma Ha KapboHaT-MoHbl. KpyroBopoT yrneposa B
npupoge. OpraHuyeckune coegmuHeHus yrnepoga. Kpemuuin. Okeng kpemuus(lV). KpemHunesasn
Kucnota un eé conun. Ctekno. LlemeHT. MeTtannsbl. [lonoKeHMe MeTannoB B NeEPUOANYECKON
cMcTEME XMMUYECKUX 3NEMEHTOB, CTPOEHME UX aTOMOB. MeTannmyeckas ceasb. Pusnyeckune
CBOWCTBA METaNN0B. PAg aKTUBHOCTM METaNN0B (3N1eKTPOXUMUYECKUIN PAL HAaNPAXKEHUN
METaNNoB). XMMMYECKNe cBOMCTBA MeTannos. Obwwme cnocobbl nonyyeHns metannos. Cnnasbl
meTannos. LLlenoyHble metannbl. [lonoxeHne WenoYHbIX META//IOB B MEPUOAMNYECKON CUCTEME,
CTPOeHMeE Ux aToMoB. HaxoxaeHue B npupoae. PU3Myeckme n XMMMUYECKMe CBOMCTBA
LLLE/IOYHbIX MeTannoB.. MpUmMeHeHne WEeN0UYHbIX METANNIOB U UX COEANHEHWNIA.
LLlenoyHo3emenbHble MeTanbl. MonoXeHMe Weno4YHO3eME/IbHbIX METAN/I0B B NEPUOANYECKOM



cUcTeMe, CTPOEHME MX aTOMOB. HaxoxaeHue B npupode. MarHuin n KanbLUWi, UX BarkHenwwmne
coeanHeHus. MECTKOCTb BoAbl U cnocobbl eé ycTpaHeHua. AntoMnHUR. MNonoxKeHne antoMmnHUA
B NepMoguYecKomn cucteme, CTpoeHue ero atoma. HaxoxaeHue 8 npupoge. Pusmyeckune m
XMMUYECKMEe CBOMCTBA aNtoMUHMA. MpuMmeHeHne antoMmMHMA. AMPOTEPHOCTb OKCMAA U
rmgpoKkcnaa antomuuma. eneso. MNonoxkeHune xenesa B NnepnogmMyeckon cucteme, CTpoeHme
ero atoma. HaxoxaeHue B npupoge. Pusnyeckne n XuMmyeckme CBOMCTBA XKesesa.
BakHelwune coegmMHeEHUA XKenesa: okcuabl, rmgpokenabl n conu xenesa(ll) v xxenesa(lll).
KauecTBeHHble peakunm Ha NOHbl Fe2+ n Fe3+.

DemoHcTpauyuun: Prsmyeckne cBOMCTBA rasioreHoB. MNoayvyeHmne xN0poBOAOPOAA U PACTBOPEHME
ero B Boge. AnnoTponHble moamduKkaumm cepbl. O6pasubl NPUPOAHbLIX CYyNbPUA0B U
cynbdaTos. MNonyyeHne ammmaka u ero pactsopeHue B soae. O3HakomieHme ¢ obpasuamm
NpMPOAHbIX HUTpaToB, pochaTtoB Moaenm KpucTananyecknx peLléTok asimasa 1 rpadpuTa.
3HaKomcTBO € 06pasLammn NPpUPoaHbIX KAPOOHATOB M CUAMKATOB 3HAKOMCTBO C 06pasyamm
Ba)KHEWLLMX COEAMHEHWNIN HATPUA, KaNNUA, NPUPOLAHbIX COeAMHEHWNI KaNbLMA, pyaamm XKenesa,
COeANHEHUAMM ANOMUHNA. B3aMMOAENCTBME LWLEOYHbIX, LLLE/IOYHO3EME/IbHbIX METAN/I0B U
ANOMUHMA ¢ BoAON. CKUraHMe XKenesa B KUCA0POLe M XN0pe.

MpakTtnueckmne paboTbi: [onyyeHWe CONAHOM KUCNOTbI U N3yyeHue eé cBOMCTB. PelueHune
aKCNepmMmeHTaNbHbIX 33434 no Teme «Kucnopop u cepa» MonyyeHne ammunaka u nsydeHume ero
csouncTs. NonyyeHune okenpa yrnepoaa (IV) u usyyeHune ero ceoicTs. PacnosHaBaHue
KapboHaToB. PelleHne akcnepuMeHTanbHbIX 33434 No Teme « MeTannbl U UX COegUHEHUAR.
NabopaTtopHble onbITbl: BbiTeCHEHWE FranoreHamum gpyr Apyra U3 pacTBOpPOB UX COeAUHEHMUIA.
KauecTtBeHHble peakumn cynbdpua-, cynbduT- n cynbdat- MOHOB B pacTBope. O3HaKoMIeHMe ¢
obpasuamm cepbl U €€ NPUPOAHBIMU COeAUHEHUAMU. B3anmoaencteme cone aMmMoHUsA Co
wenovyamu. KauectBeHHble peakunm Ha KapboHaT- M CUANKAT- MOHbI. KayecTBeHHan peaKkuus Ha
yrnekucnblii ras. M3yyeHune obpasyos metannos. Bsanumogencreme metannos ¢ pacTtBopamm
conei. O3HaKOM/IEHWE CO CBOMCTBAMM M NPeBpaLLEHNAMM KapbOHATOB U rMApPOKapboHaTOB.
MonyyeHne rmgpoKkcnaa aNtoMMHUA U B3aUMOLENCTBUE EF0 C KUCA0TaMM U LEeodYamm.
KauyecTBeHHble peakumun Ha MOHbI Fe2+ n Fe3+

PacueTHble 3agaun: BbluMcieHMA NO XMMUYECKMM YPaBHEHMAM Maccbl, 06bEma nnm
KONIMYeCTBa BELW,ECTBa O4HOMO M3 NPOAYKTOB peaKLuum no macce UCXOA4HOTO BeLLeCcTBa, 06BbEMY
WM KONIMYECTBY BELLECTBA, COAEPKALLErO ONpeaenEéHHYI0 400 NPUMECE.

Paspen 3. KpaTKkuii 0630p BaXKHEULINX OPraHUYECKUX BeLlecTs

MpeameT opraHUYecKom XMMnNKU. HeopraHMYecKkne N opraHNYeckue coeguHeEHNS.

Yrnepog — ocHoBa XM3HU Ha 3emne. OCOBEHHOCTUN CTPOEHMA aTOMa YrNepoaa B OpraHNYecKkux
coeguHeHusx. Yrnesogopoabl. MpeaenbHble (HacbIWeHHbIe) yrneBoaopoabl.

MeTaH, 3TaH, NponaH — NPOCTeNLLME NPeACTaBUTENN NPeAENbHbIX YINEBOAOPOA0B.
CTpyKTYypHble popmy bl yrneBoaoposos. f[oMoormieckmin pag npeaenbHbiX yrieso40poa0B.
Ffomonoru. Pnsnyeckne n XMMMYECKME CBOMCTBA NpeaenibHbIX Yr/1eBOA0OPOAOB. Peakumm
ropeHunsa n sameLleHma. HaxoxaeHue B npMpoae npeaenbHbix yrnesogoponos. NpumeHeHne
MeTaHa.

HenpeaenbHble (HEHACbIWEHHbIE) yrNeBoAopoAbl. DTUIEHOBbLIN PAL HENpPeaeNbHbIX
yrnesogopoaos. 3TnaeH. Pusmnyeckme U XMMUYECKME CBOMCTBA 3TU/IeHa. Peakuus
npucoeanHeHma. KauectBeHHble peakLunm Ha sTueH. Peakuma nonnmepusaunun. Monmatnnex.



NMpumeHeHWe aTUNEeHa.

AuLeTuIeHOBbIN pAa HenpeaenbHbIX yrnesoaopoaos. AuetuneH. CBOMCTBa aueTu/eHa.
MpumeHeHuWe aueTuneHa. NpounssogHble yrneBogoposos. Kpatkmin 0630p opraHMYecKux
COeANHEHWNIN: OAHOATOMHbIE CNUPTLI (METAHO/, 3TaHOJ1), MHOTOATOMHbIEe CMUPTbI
(aTMneHrnuKkonb, rAMLEpPUH), KapboHOBbIE KUC/OTbI (MypPaBbMHAs, YKCYCHas), C/IOXKHble 3pupbl,
XUpbl, yrnesogbl (FHOKO3a, caxapo3a, Kpaxmas, Lenntno3a), amMHOKMCNOTbI, 6enku. Ponb
6enKkoB B opraHusme.

MNOHATME O BLICOKOMONEKYNAPHbIX Be WecTBax.CTpyKTypa NOIMMEPOB: MOHOMEP, Noanumep,
CTPYKTYpHOE 3BEHO, CTeneHb noanmepusaumn. NoamatmaeH, NOJNNPONUAEH,
NONNBUHUNXOPUA,

AeMmoHcTpauuu:

Mogaenn moneKkyn opraHMYeckmnx coeguHeHnin. lopeHune yrnesogoposoB U obHapyKeHue
NPOAYKTOB UX ropeHuna. KayectBeHHan peakuma Ha aTuaeH. MNonyyeHne stuneHa. PactsopeHue
3TMN0BOrO CNUpTa B BoAe. PacTBopeHme ravueprHa B Boge. MNonyvyeHne n CBOMCTBA YKCYCHOM
Kncnotbl. MccnepoBaHme CBOMCTB XUMPOB: PAaCTBOPMMOCTb B BOAE M OPraHUYeCcKmX
pacTtBopuTenax. KauectBeHHbIe peakuumn Ha K03y U Kpaxman. O3HakomneHue ¢ obpasuamm
n3genuni u3 NoAINITUAEHA, NOAUNPONUAEHA, NONIMBUHUAXN0PUAA.

MpakTnyeckne paboTbl CrpynnMpoBaHbl B 610KM — XMMUYECKME NPAKTUKYMbl, KOTOPbIE Cy»KaT
He TO/IbKO CPeACTBOM 3aKpenaeHnsa yMeHUM U HaBbIKOB, HO TaKXKe 1 CPeACTBOM KOHTPOAA 33
KayecTBOM X CGOPMMPOBAHHOCTHU.

Cnucok nutepaTypbl ANA YHaLLUXCA:

Yye6HUKMU:

1. Pyasutuc I.E. Xumus: 8 kn.: yueb. ans obuieobpasosat. Yupexkaernit / I.E. Pyasutuc, ®.T.
denbgmaH. — M.: MpocselleHmne.

2. Tapa H.H. Xvmus: 3agauyHumK ¢ «nomolLHMKom»: 8-9 Knaccbl / H.H. Mapa. — M.: NpocselueHme
Cnucok nutepaTypbl ANA Ne[aroros:

1. Pygautuc I.E. Xumus: 8 Kn.: yueb. ana obweobpasosat. Yupexkaeunin / I.E. Pygsutuc, O.T.
denbgmaH. — M.: lpocseLleHme.

2. Xumua: 8 KN.: SNEKTPOHHOE NPUNOXKEHNE K YYEOHUKY.

3. lapa H.H. Xumusa: 3aga4yHmK ¢ «MoMoLLHUKOM»: 8-9 Knaccel / H.H. Tapa. — M.: MpocBelieHue.
4. lapa H.H. Xumusa. Paboume nporpammeol. MpeameTHan AnHMA yuyebHuKkos I.E. Pyasutuca, ®.T.
denbgmaHa. 8-9 knaccbl/ H.H. Fapa. — M.: MpocseweHune.

5. Pageuknin A.M. Xumusa: guaaktmyeckuii matepuman: 8-9 kn. / A.M. Pageukuin. — M.:
MpoceeleHmne.

6. Fapa H.H. Xumus. Ypoku: 8 kn. / H.H. lTapa. — M.: MpocBelleHme.

7. boposckux T.A. TecTbl No xumuun. MNepsoHayvanbHble XMMMYECKMe NOHATUA. Kncnopoga.
Bogopoa. Boga, pactBopbl. OCHOBHbIE KAacCbl HEOPraHMYeCUX COeANHEHUM: 8 KA.: K y4eOHUKY
I.E. Pyasutuca, ®.I. Penbamana «Xmumua. 8 knace». — M.: U3gaTenbctBo «IK3ameH», 2010.
MNepeyeHb uMUPpPOBbLIX UHHOPMALMOHHDbIX PECYPCOB:

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/



5. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

6. http://ximozal.ucoz.ru/_Id/12/1241___ 4 _.pdf
7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya
_podg/read_online.html?pa ge=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8 3/0-41



