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PaGoyass nporpamma onpegenser coaepXaHue XMMWUYECKOW noaroToBkM ydawmxcs B MOY
Bomxckast COLU u cocTtaBneHa Ha OCHOBE NPUMEPHON M aBTOpckon nporpaMmmbl M.H.AdaHacbeBon
ana yvebnukos .E.PyasuTtuca, ®.I.Penbamana. 10-11 knaccel M.: MpoceelueHney, 2018 r.

Y4yebHbin npegmeT uadyyaetca B 11 knacce, paccumtaH Ha 34 vaca (14 B Hegen). basoBbiM
y4yebHbIM  nocobveMm Ons M3ydeHus npegmeTa siBAsieTca yyebHmk 11 knacca gns
ob6ueobpasoBartenbHbiX yupexaeHnn Pygsutuc I, E., ®enbgman ©. I, «Xumumsa. 11 knacc.» - M.:
MpoceelueHmne, 2016r;

PaGouasa nporpamma obecneymBaeT OOCTUXKEHWE MMaHUPYEMbIX Pe3yrbTaTOB OCBOEHUSI OCHOBHOW
obpasoBaTenbHO NPorpamMmmbl OCHOBHOMO 0bLlero o6pasoBaHusi.

TemaTtnyeckoe nnaHMpoBaHWE COCTaBMEHO B COOTBETCTBMM C 0OasoBbiM y4ebHMkOM 11 knacca.
ABTOpCKas nporpamma ynnoTHeHa Ha 1 4ac.

[aHHble N3MEeHeHNs aBTOPCKOM MporpaMmmbl ObIIM OCYLIECTBIEHbI B COOTBETCTBUM C Yyd4eBHbIM
NSaHOM LUKOSbl, B KOTOPOM Ha uadydeHun xumumn B 11 knacce Bbigensetcs 1 4ac B Hegento (34 4. B
yu. rog).

Kypc «Xumusi» uMeeT KOMMNIEKCHLIN XapaKkTep, BKIHOYAET OCHOBbI OOLLEN, HEOPraHNYECKON XUMUN.
"naBHOM naeen aBNseTca co3gaHne 6a3oBOro KOMMMEKCa ONOPHbIX 3HAHUIN MO XUMWUN, BbIPAXXEHHbIX
B bopme, COOTBETCTBYIOLLEN BO3PACTY y4aLLUXCs.

Befgylwas ponb B packpbiTuM cogepxkaHust Kypca xumumnm 11 knacca npuHagnexuT 3NeKTPOHHOM
TEOpUN, NEPUOLAMNYECKOMY 3aKOHY U CUCTEME XUMUYECKMX 3INEMEHTOB Kak Haunbonee obwum
Hay4yHbIM OCHOBaM XumMuW. B gaHHOM Kypce cucTtematuaunpyrotcs, obobLiaroTca u yrnybnstoTcs
3HaHUSA O paHee W3yYEeHHbIX TEOPUSAX U 3aKOHAX XMMUYECKOW HayKu, XMMUYECKUX Mpoueccax u
npoussoacTeax. CoaepxaHue 3aTUX pasgenoB XMMNM packpbiBaeTCs BO B3aUMOCBSI3N OpraHUYecKux
N HEOPraHMYeCcKnxX BELLECTB.

NaHHas nporpamma npegycmatpvBaeT (DOPMUPOBaHME Y yyallmxcsl obLieyvyebHbIX yMeHWn 1
HaBbIKOB, YHMBEpPCarnbHbIX CNOCOGOB AeATENBHOCTU U KIOYEBbLIX KOMMETEHLWNA.

[aHHbI KypC HanpaereH Ha:
e OCBOEHME 3HAHUN O XMMNYECKOW COCTaBMAOLLEN eCTECTBEHHO-HAaY4YHOW KapTUHbI MUPA;

e OBNageHne YMEHUsSIMW MPUMEHSITb MOJTyYeHHble 3HAHUS AN OGbACHEHUS pasHOOGpPa3HbIX
SIBNEHNI OKpY)KatoLLLero Mmpa;

e pas3BuUTME MNO3HaBaTEJIbHbIX UHTEPECOB N UHTENJIEKTyallbHbIX crnocobHocTen B npouecce
CaMOCTOATENIbHOIo npmo6peTeH|/|;| XUMNYECKNUX 3HAHUMA C WUCMONb30BaAHUEM pa3nn4yHbIX
NCTOYHUKOB VIH(*)OpMaLI,I/IVI;

e BOCNMUTaHue y6e)K,EI,eHHOCTI/I B NMO3UTUBHON ponn XmuMmnn B XN3HU COBPEMEHHOIO oblecTBa;

e MPUMEHEHMWE MOMNyYEeHHbIX 3HAHWUI U yMeHUn aAna 6e30nacHOro UCMOMb30BaHWS BELLECTB U
mMmaTtepunanoB B 6bITy M Ha npon3BoacTee, Anda npeaynpexaeHuna FlBJ'IeHI/II7I, HaHOCALUUX Bpea
3[10POBbI0 YeroBeKa 1 OKpyXatoLLen cpege.

Meparornyeckas LenecoobpasHOCTb WUCMOMb30BaHUA aBTOPCKOM NporpamMMbl Mo PyKOBOACTBOM
M.H.AdaHacbeBon 3aknio4aeTca B TOM, YTO B paMKax U3ydeHUss XMMUM eCTb BO3MOXHOCTb CO34aTb
ycnosusa Ans opMuMpoBaHUS KrodeBbix komneteHuun. MNporpamma obecnevvBaeT coBpemMeHHoe
KayecTBO 0bBpa3oBaHUA MO XMMUU Ha OCHOBE YCBOEHUS 06A3aTenbHOro MUHUMMYyMa coepXaHus
obpasoBaTenbHOM NporpaMmmbl cpeaHero (NosnHoro) odLero obpasoBaHus.

MnaHupyeMble pe3ynbTaTbl U3yYeHUs y4e6Horo npegmMmeTa « XMMusa»:

B pesynbTaTte nsyyeHus ydeGHoro npegmeTta « XMMUS» Ha YpOBHE OCHOBHOrO obLero o6pasosaHus:

BbINyCKHUK HayuuTcs:



packpbiBaTb Ha npumepax posfib XMMnn B (bOpMVIpOBaHVII/I COBpeMeHHOVI Haqu0|7| KapTUHbI
Mupa n B ﬂpaKTVI\IeCKOVI neATenbHOCTUN YernoBekKa,

OEMOHCTPUPOBATb HaA npumMepax B3aMMOCBA3b MexXay XuMmnen u apyrmMmmn ecteCTtBeHHbIMU
HayKaMu;

packpbiBaTb Ha NpMMepax NONIOXKEHUSI TEOPUN XUMUYeckoro cTpoeHust A.M. Bytneposa;

noHMMmaTb omsmyecknin cmblicn MNMeprnogmyeckoro 3akoHa .M. MeHgeneesa u Ha ero ocHoBe
00BACHATL 3aBUCUMOCTb CBOWCTB XMMWYECKUX 3NEMEHTOB M 0O6pa3oBaHHbIX UMW BELLECTB
OT 3MEKTPOHHOIO CTPOEHNSA aTOMOB;

00bACHATD NPUYNHbI MHOF006p83VIFI BELLECTB Ha OCHOBE 00LMX I'Ipep,CTaBJ'IeHVIIZ 06 unx
COCTaBe N CTPOEeHUu,

NMPUMEHATbL npasuna cuctemaTmyeckomn Me>K,quapo,u,H0|7| HOMEHKINaTypbl KaK cpeacrtea
pas3nnyeHna n I/IﬂeHTI/I(bI/IKaLI,I/IM BeleCTB No NX COCTaBy N CTPOEHUIO;

COCTaBNATb MOJSEKYNSPHLIE U CTPYKTYpPHble (QOPMYNbl  OpraHMYEecKMX BeELLEeCTB Kak
HocuTenen MHdopMauMM O CTPOEHWW BellecTBa, €ro CBOWMCTBaAX W MPUHAANEXHOCTU K
onpeneneHHoOMy Knaccy coeguMHeHun;

XapakTepusoBaTb OpraHMYeckue BeELLeCTBa MO COCTaBy, CTPOEHMIO W  CBOWCTBaM,
ycTaHaBNMBaTb MPUYMHHO-CMIEACTBEHHBIE CBA3M MeXay [AaHHbIMU XapakTepucTukamm
BELLECTBa;

NPUBOAUTL TMPUMEPbI  XUMUYECKUX peakuuid, packpbiBalOWMUX XapakTepHble CBOWCTBA
TUMUYHBIX NpeaCcTaBUTENE KINacCoB OPraHNYeCcKUX BELLECTB C LieNbio UX MAEHTUDUKALMN U
06bsiCHEHMS 06M1acTN NPUMEHEHUS;

MPOrHO3MpOBaTb BO3MOXHOCTb MPOTEKAHWUST XMMUYECKUX PeaKkuuidi Ha OCHOBE 3HaHWii O
TUNaxX XMMUYECKON CBSI3N B MOJIEKYNax peareHToB U UX peakLMOHHOW CocoBHOCTY;

ncnonb3oBatb 3HaHMA O COCTaBe, CTPOEHUN N XUMUYECKUX CBOMCTBax BeLWEeCTB ANis
GesonacHoro npMMeHeHud B ﬂpaKTMHeCKOVI neAaATenbHOCTU;

NPUBOAUTL NPUMEPbI MPAKTUYECKOro MCMONb30BaHUS MPOAYKTOB nepepaboTkM HedTn U
NMPUPOAHOrO rasa, BbICOKOMOJIEKYISIPHbIX COEAVMHEHUI (MONUSTUMEHA, CUHTETUYECKOTO
Kayuyka, aLeTaTHOro BOIOKHa);

NPoOBOAWTL OMbITbl MO PACMNO3HaBaHUK OpPraHUYecKUX BELLEeCTB: [NULepuHa, YKCYCHOW
KUCIMOTbI, HenpenenbHbIX >XUPOB, TMOKO3bl, Kpaxmana, 6enkoB — B COCTaBe MULLEBbLIX
NPOAYKTOB M KOCMETUYECKUX CPEACTB;

BNagetb npaBunamu u npuemamm Ge3onacHom paboTbl C XMMUYECKMMM BeLLEeCTBaAMU W
nabopaTopHbIM 060pya0OBaHNEM;

yCTaHaBnuBaTb 3aBUCMMOCTb CKOPOCTU XMMWYECKOM peakuMn M CMELLEHWUS XUMUYECKOrO
paBHOBECUSI OT pasfNYHbIX (DaKTOPOB C LIENbio OMNpeaerneHnst onTUMarbHbIX YCrOBUNA
NnpoTeKaHUst XMMUYECKMX NPOLIECCOB;

npmnBoaAnTb NpMepbl rMaponmnaa cornen B NOBCEOHEBHOM XXN3HN YEIOBEKa;

npmnBoanTb npumepbl OKUCIINTETIbHO-BOCCTAHOBUTEJIbHbIX peaKLl,VII;I B npupoae,
npon3BOACTBEHHbLIX Npoueccax N XKN3HegeAaATesrilbHOCTU OpraHn3mMoB;

NPVUBOAWTL NPUMEPLI XMMUYECKUX PeakLUMiA, pacKkpbiBalowmx obLimMe XMMUYECKME CBOWCTBA
NPOCTbIX BELLECTB — METANIOB U HEMETArOB;

NpOBOAMTL pacyeTbl Ha HaxoXOeHWe MOmneKynspHo dopMyrbl yrrnesogopoda o
npoaykTaM CropaHusi U Nno ero OTHOCUTENbHONM MIIOTHOCTU M MacCOBbIM AONSIM 31IEMEHTOB,
BXOOSLLMX B €r0 COCTaB;

BnageTb npaBunamu GesonacHoro obpalleHUs C eaKMMU, TOPYMMU U TOKCUYHBLIMU
BellecTBaMu, cpeicTBamMn BbITOBOM XUMUW;



e OCYLIECTBMNATb MOWUCK XMMWUYECKOW WHGOPMaLUM MO HasBaHuAM, uaeHTudmkaTopam,
CTPYKTYPHbIM hOpMyfiam BELLECTB;

e  KPUTMYECKN OLEHMBATb U MHTEPNPETUPOBATL XUMUYECKYH MHPOPMaLMIO, COOEPXKalLlyCca B
coobLLEeHNsX CpeacTB MaccoBor MHdopMaumm, pecypcax MHTepHeTa, Hay4YHO-NONYNsipHbIX
CTaTbsiX C TOYKM 3PEHUS ECTECTBEHHO-HAYYHOM KOPPEKTHOCTM B LENAX BbISBNEHMS
OLMBOYHBIX CY>KOEHWU U hOPMUPOBaHMS COOCTBEHHON NO3ULNNK;

e NpeactaBndaTb NyTU pelleHud rnobanbHbIX npo6neM, cToAWmMX nepen 4ernoBe4vyeCTBOM:
9KOJ10rm4yecknx, aHepreTn4ecknx, CblpbeBbIX, N POJIb XUMUAN B peLUeHUnN 3TUX r|p06neM.

BbII'IYCKHVIK nony4ynT BO3MOXHOCTb HAYy4YNTbCA:

e UITIOCMPUPOBAMb Ha MpuMepax CMaHOB/IEHUE U 380JIUUI0 Op2aHUHYecKol XUMUU Kak
HayKu Ha pa3sfiuyHbIX UCMOPUYECKUX amarax ee pa3eumusi;

e ucronb3o0eams Memodbl Hay4yHO20 [MO3HaHUS MPU 6bIMOMHEeHUU MPOoeKkmos U yyebHo-
uccriedogamesibCKuUx 3aday no usy4eHuro ceolicme, criocoboe rosyYeHus U pacrno3HasaHusi
opa2aHUYecKuUx eeulecms;

e 006bsicHAMb npupody u crocobbl 06pa3oeaHUss XUMUYECKOU CB853U. KogsalleHMHoU
(nonsapHou, HenossapHOU), UOHHOU, Memarau4deckol, 8000pPOOHOU — C Uenbko ornpedernieHus
Xumudeckol akmueHoCMu 8eulecms;

e yCmaHaesiueampb ceHemu4YecKyro C843b Me>K6y Kraccamu opeaHu4ecKux eeuwecmse ons
obocHosaHus I'IpUHL{UI'IuaJ'IbHOlJ B803MOXHOCMU T1OoJIy4eHUs OpeaHuU4YecKux coeduHeHul
3adaHHO20 cocmasa u CMpPOEeHUs;

e ycmaHaesiugamb 83auMoces3u mex0y hakmamu u meopued, npuyuHol u cnedcmeuem rnpu
aHanuse npobnemMHbIX cumyayul U 0bOOCHO8aHUU MPUHUMAaeMbIX peweHUli Ha OCHO8e
XUMUYECKUX 3HaHUU.

Y4yeHuK Ha 6a3oBOM YPOBHEe Nony4YnT BO3MOXHOCTb HAYy4YNTbLCA:

ucrionib3o8ames  MemoObl Hay4YHO20 MO3HaHUs MpU  BbIMOJIHEHUU MPOeKmos U  y4yebHo-
uccriedosamesnibckux 3adad Mo U3y4eHuto ceolicme, crnocobos MoyyeHuUsi U pacrio3HasaHusl
geujecms;

06BSCHAMb npupoly U C€rocobbl 0bpa3ogaHUst XUMUYECKOU C853U: KoeasieHmMHoU (rMossipHoU,
HernosnsipHoU), UOHHOU, Memasiiudyeckol, 8000pOOHOU — C Uerbio OornpederieHuUs: XumMu4deckol
aKkmueHoOCmu eeujecms;

ycmaHaenueampb ceHemu4YeCcKyro Ce8543b Me)KOy KfiaccamMu oOpeaHuU4ecKux U HeopeaHUu4YeCKux
geuwiecms 05151 060CHOBaHUS 83aUMOC8S3U.

ycmaHaenueame 83auMocesi3u Mexdy ¢hakmamu u meopueli, npuduHoU u crnedcmeuem npu
aHanuse npobnemHbIX cumyayul u 060CHO8aHUU MPUHUMaeMbIX PeueHull Ha OCHO8E XUMUYECKUX
3HaHud.

MpeameTHble pe3ynbTaTbl (6a30BbI YPOBEHD):

1. ccopMnpoBaHHOCTbL NpeacTaBfieHUM O MecTe XMMUM B COBPEMEHHOM Hay4yHOW KapTuHe
MWpa; MOHMMaHWEe ponM XMMUA B (OPMUPOBAHMM Kpyrosopa U  (PyHKUMOHANbHON
rPamMoTHOCTM YeNOBEKa A1 PELLEHNS] NPAKTUYECKUX 3aJav;

2. BnageHwe OCHoBoMonarawwWmMMm XUMUYECKUMUN  TMOHATUSIMU, TeopuaMn, 3akKOHaMn "
3aKOHOMEPHOCTAMU; yBEepeHHOEe NoJib30BaHue XUMUYECKOWN TepMVIHOJ'IOI'I/IeIZ N CMMBOJINKOM;

3. BnageHue OCHOBHbLIMWU MeTodamu Hay4YHOro no3HaHuda, Wuncnonb3yeMmbiMn B XUMUNU:
HabnogeHne, onucaHue, n3MepeHune, 3KCNnepmnMeHT, ymeHune 06pa6aTbIBaTb, 00bACHATL
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11.

12.

13.

14.

pe3ynbTaTtbhl NMpoBeAEeHHbIX OMNbITOB U AeNlaTb BbiBOAbl; TOTOBHOCTb U CNocoBHOCTbL MeToAb!
NO3HAHUA NMpU peleHnn NPpakTUu4eCcKnxX 3agay,

CHOPMUPOBAHHOCTb YMEHUSA AaBaTb KONMUYECTBEHHbIE OLEHKM U MPOBOAWUTL pacyeTbl Mo
XMMUYECKUM (POpPMYyNaM U ypaBHEHUSIM;

BnageHune npasuiiaMmmn TEXHUKU BesonacHocTu npun Ncnosib3oBaHMnM XMMNYeCKNX BELLIECTB,

ChOPMUPOBAHHOCTb YMEHUS KrnaccuduumMpoBaTh OpraHMYeckMe BeLLecTBa M peakumu Mo
pasHbIM NpU3HaKam;

CHOPMUPOBAHHOCTb YMEHUS OMUCLIBATb M pasnuyaTb M3yYeHHble KracChbl OpraHUYeckKux
BELLECTB;

COPMUPOBAHHOCTL YMEHWUsI JdenaTb BbiBOAbl, YMO3aKM4YeHust U3  HabnogeHun,
XMMUYECKMX 3aKOHOMEPHOCTEN, MNPOrHO3NpoBaTb CBOWCTBA HEWU3YYeHHbIX BELLECTB MO
aHarormm ¢ N3y4YeHHbIMU;

ChOPMUPOBAHHOCTL YMEHUSI CTPYKTYpMpOBaTb W3YYeHHbI MaTepuan U  XMMUYECKYH
NHOPMaLMIO, NONy4YaeMyto U3 pas3HbIX MCTOYHUKOB;

. ChOPMNPOBAHHOCTb COOCTBEHHONM MO3MLMKN MO OTHOLLUEHMIO K XMMMUYECKON MHGOopMaLmw,

nosly4aemMon 13 pasHbIX UCTOYHUKOB;

chopMNpPOBaHHOCTL YMEHNSA aHaNU3NpoBaTb N OLEHNBATbL NOCNEACTBUSA NPOM3BOLACTBEHHON
1 ObITOBOV AEATENBHOCTU, CBA3AHHOW C NepepaboTKON OpraHNYeCKUX BELLECTB;

OBMafleHMe OCHOBaMM HAY4YHOrO MbILWSIEHNSA, TEXHOMOIMEN WCCNeaoBaTeNnbCKON W
NPOEKTHOW AeATENbHOCTU

CCbOpMI/IpOBaHHOCTb YMEHUA npoBOAUTb OKCMNEPUMEHTDI pasH0|7| OVOAKTUYECKON
HanpaBneHHOCTH;

CCbOpMI/IpOBaHHOCTb YMEHUA OKa3blBaTb MNEepByHD MNOMOLWb Mpu OTpaBfieHUAX, OXorax u
ApYyrnx TpaBmMax, CBA3aHHbIX C BelleCTBaMn n na6opaTopr|M o6opy/:|,0|3aH|/|eM.

MeTanpeameTHble pe3ynbTaTbl:

1.

10.

11.

12.

ChOPMUPOBAHHOCTb YMEHUS CTaBUTb LeNM U HOBble 3agayn B ydebe M nosHaBaTerbHOWN
[EeATeNbHOCTHY;

OBrafieHne npueMamm caMocTOSTeNbHOrO MaHMPOBaHUSA NyTen OCTMKEHUS LENW, YMEHUS
BbIGUpaTb aheKTNBHbIE CNOCOObI peLleHust y4eBHbIX U NO3HaBaTesNbHbIX 3a4av;

Cd.)OpMI/IpOBaHHOCTb YMEHUA COOTHOCUTb CBOU OEencTBnd ¢ nrnaHnpyemMmbiMn pesgyribTataMu;

CchopMNPOBAHHOCTL YMEHNS OCYLLECTBIIATb KOHTPOSIb B NMPOLECCE AOCTUXKEHUSA pesynbTaTta,
KOPPEKTUPOBATL CBOW AENCTBUS;

C(bOpMI/IpOBaHHOCTb YMEeHUA oueHunBaTb nNpaBUiIbHOCTb BbIMOJTHEHNUA y'-le6HbIX 3aday wu
COOTBETCTBYHOLMNE BO3MOXHOCTU UX peLleHndA;

ChOPMUPOBAHHOCTL YMEHUSA aHanuaMpoBaTtb, Knaccuduumpoatb, o6obwaTh, BblOMpaTh
OCHOBaHUS 1 KPUTEPUM ANl YCTAHOBMNEHUS NPUYUHHO-CNEACTBEHHBIX CBS3EW;

CchOpMMPOBAHHOCTL YMEHUS NprMobpeTaTb U NPUMEHSITb HOBbIE 3HAHWS;

C(bOpMI/IpOBaHHOCTb yYMEeHUA Cco3haBaTb ﬂpOCTeVILUI/Ie Moaesnn, WCNnosib3oBaTb CXeMbl,
TaGJ'II/ILI,bI, CUMBOJbl ANA peleHna y‘-le6HbIX M NO3HaBaTes1bHbIX 3a4au,

OBllageHne Ha BbICOKOM YpOBHE CMbICII0BbIM YTEHMEM Hay4HbIX TEKCTOB.

COOPMUPOBAHHOCTE YMEHUS 3PPEKTUBHO OpraHM3oBatb Yy4ebHOEe COTPYOHUYECTBO W
COBMECTHYO AeATENbHOCTb, paboTaTtb MHAMBUAYANBHO C y4ETOM OBOLLUNX UHTEPECOB;

CHOPMUPOBAHHOCTb YMEHUS OCO3HAHHO MCMOMb30BaTb PEYEBbLIE CPEACTBA B COOTBETCTBU
C 3aja4amMm KOMMYHUKaLIMWK;

BbICOKUI YPOBEHb KOMMETEHTHOCTM B 00nacTu ucnons3opaxms VKT;



13. C(bOpMI/IpOBaHHOCTb 9KOJ10r'M4eCKOoro MblLUITEHUA;

14. chOpMUPOBAHHOCTL YMEHUSI MPUMEHsITb B  MO3HaBaTeSIbHOW, KOMMYHUKATMBHOW U

coumansHon NpakTuKe 3HaHWA, NoJ1ydeHHbIe Npu N3y4eHnn npeagmveTa.

ByayTt cchopmmpoBaHbI

JINYHOCTHbIE pe3ynbTaTbl:

1.

COPMUPOBAHHOCTb MOMOXUTENBHOrO OTHOLLUEHMS K XMMUK, YTO 00ycnaBsnmMBaeT MOTMBALIMIO
K y4eBHon aesaTensHOCTM B BbIbpaHHOW cdhepe;

ChOPMUPOBAHHOCTb YMEHUS peLlaTb Npobrembl MONCKOBOrO M TBOPYECKOrO XapakTepa;

C(*)OpMI/IpOBaHHOCTb YMEeHUA npoBoauTb CamMoOaHalnnm3 U OCYLUEeCTBJIATb CaMOKOHTPOJIb U
CaMOOLEHKY Ha OCHOBE KputepueB yCneLwHOCTH;

CchOPMMPOBAHHOCTb FOTOBHOCTM CriefoBaTh HOpMam MPUPOAO0 M 340poBbecbeperaroLlero
noBedeHus;

ChOPMUPOBAHHOCTL MPOYHbIX HaBbLIKOB, HanpaBfeHHbIX Ha caMopas3BuTMe 4epes
camoo0pa3oBaHue;

ChOPMUPOBAHHOCTb HaBbIKOB MPOSIBIIEHUS] MO3HABATENlbHON MWHULMATUBLI B y4eBGHOM
COTpyAHMYecTBe.



COOEPXAHUE YYEBHOIO NPEOMETA
11 knacc (344; 14. B Hegen)
TeopeTnyeckne 0oCHOBbI XMMUMN

BaxHenwwmne xmmmuyeckne NOHATUA U 3aKOHbl. XMMUYECKUA arnemMeHT. ATOMHbLIN HoMep. MaccoBoe
yucno. Hyknnapel. PagnoHyknngpl. 3oTtonsbl.

3aKoH COXpaHeHna MaccCbl BELLECTB. 3akoH COXpaHeHnA n npespalleHnd aHeprun. ﬂe(beKT MaccChl.

Meprnoanyeckmii 3akoH. OJNeKTpoHHas KoHdwurypauus. [padumyeckad anekTpoHHas dopmyna.
PacnpeaeneHne anekTpoHOB B aToOMax 3NIEMEHTOB MarnbiXx M Gonblux nepuogos, s-, p-, d-, f-
anemeHTbl. JlaHTaHouabl. AKTMHOWAbLI. VICKYCCTBEHHO MOMy4YEHHbIE 3MeMeHTbl. BaneHTHOCTb.
BaneHTHble BO3MOXHOCTM aToMOB. BogopoaHble coeanHeHus.

CTtpoeHue BelecTBa. MloHHasa cBA3b. KoBaneHTHasa (nonspHas v HenonsipHasi) CBA3b. ONEKTPOHHAsA
dopmyna. Metannuyeckasa cesa3b. BogopoaHas cBs3b.

Mbpunaunsaumnsa aToMHbIX opbuTanen.
KpucTtannbl: aTOMHbIe, MONEKYNSIPHbIE, MOHHbIE, METANIUYECKMEe. DNeMeHTapHas syenka.

Monumopduam. MNonumopdHslie Mmoandukauuun. Annotponus. Nsomepus. 'omonorusa. XumMuyeckun
CUHTES.

Xumunyeckne peakumm. OKUCAUTENBHO-BOCCTAHOBUTENbHbIE peakumn. Peakumm pasnoxeHus,
COeQIHEeHNs1, 3aMeLLeHns, oOMeHa. DK30TepMMYECKME U SHOO0TEPMUYECKME peakumni. OBpaTumble un
HeoGpaTumble peakumun. Tennoson addekT peakumn. 3akoH Necca. TepmoxmMmmnyeckme ypaBHEHUS.
Tennota obpasoBaHus. TennoTta cropaHus.

CKOpPOCTb  XMMWYECKOW peakunn. AKTUBMPOBAHHLIA KOMMMEKC. 3akoH [OEencTByLWUX Macc.
KuHeTuyeckoe ypaBHeHUe peakumu.

Xumnyeckoe pasHoecume. NMpuHumn Jle WaTtenbe.

Pacteopbl. [ucnepcHble cuctembl. PactBopbl. [pybogucnepcHble cucteMbl  (CyCneH3MM MU
amyrnbcun). KonnoungHele pacteopbl (301m). A3po3onu.

Cnocobbl BbipaXkeHWs KOHUEHTpauum pacteopoB. MonsipHas KoHUEHTpaums (MONSIPHOCTb).

OnekTponuTbl.  3nekTponutuyeckas  guccounaumsi. CteneHb  auccoumaumn.  KoHcTaHTa
anccoumauunn. BogopogHbin nokasatens. Peakunm noHHoro obmeHa.

M'moponua opraHMyecknx BewlecTs. [MOponnM3 conen.

SnekTpoxmmumyeckme peakumun. [anbBaHW4Yecknii anemMeHT. Anektpoabl. AHoa. KaTtoa. Akkymyndartop.
TONNUBHbIA 3NEMEHT. DNEKTPOXUMMUSL.



Pan ctaHOapTHbIX 3NekTpoaHbIX noTeHumanos. CTaHgapTHble ycrnosus. CTaHaapTHbI BOOAOPOAHbIN
anekTpoa.

Koppo3aus meTannoB. Xummyeckas 1 anekTpoxmumMmyeckas Kopposusi.
OneKTponuna. BNeKkTponu3 BogHbIX pacTBOPOB. ONEKTPONU3 pacnsiaBos.
HeopraHuyeckasa xmumus

Metannbl. Cnocobbl nonyvyeHus meTtannoB. JlerkMe u Tskénble MeTannbl. Jlerkonnaekve u
Tyronnaeskue metannbl. Metannudeckne snemeHTbl A- n b-rpynn. Megb. LnHk. TutaH. Xpowm.
»Keneso. Hukenb. lMnatuHa. Cnnaebl. Jlernpytowme pobaeku. Y€pHble MeTannbl. LlBeTHble
meTannbl. YyryH. Ctanb. JlermpoBaHHble cTanu.

Okenabl 1 rapoKeuabl MeTarnnos.

Hemetannbl. MNpocTble BewectBa — HemeTannbl. Yrnepoa. KpemHun. Asot. ®ocdop. Kucnopog.
Cepa. dT0Op. Xnop.

KucnotHble okcuapl. Kucnopogcogepxawme kucrotbl. CepHaa kucnota. A3oTHasg KucrnoTta.
BopopoaHble coeanHeHns HeMeTanmnoB..

"eHeTMYeckasa CBA3b HEOPraHNYECKMX N OpraHNYeCcKnX BeLLECTB.

XNMUA "1 X13Hb

Xnmundeckas npoMbILLNIEHHOCTb. XMMU4eckast TEXHOMOIs.

XUMUYECKOTO 3arpsi3HEHUS.

OemMoHcTpauun.
e Moaenu NOHHBIX, aTOMHbIX, MOMNEKYMSPHBIX U METanNMMYeCKUX KpUCTaNINYEeCcKnx peLléTox.
¢ Mogenu monekyn nsomepoB 1 rOMOSIOroB
e PasnunyHble TUMNbl XUMUYECKNX peakLUmii, BUAEOONMbITbl MO OPraHN4eCKOM XNMuu.
e OO6pas3supbl MeETanNMoB U UX COEAUHEHNI, CMNABOB.
e Bsanmopgencteue meTansioB C KUCNIOPOAOM, KMCOTaMu, BOLOW.
e [lokasaTenbCTBO aMmdOTEPHOCTUN antoMUHUS U ero rmapokcuaa.

e Bsaumopgencteve Meou u xenesa C KACMOPOAOM; B3aMMOLEWCTBME Meau U Xernesa C
Kucnotamu (cepHasi, consHas).

e [onyyenne rmgpokcngos meam (L) n xpoma (LU), okeuga meau.

e B3saumopgencTeue oKCMAOB U rTMOPOKCMAOB METaNMoB C KUCIOTaMW.
¢ [okasaTenbCTBO amOTEepPHOCTM coeanHeHnin xpoma(LL)

e O6pas3supbl HemeTanmos.

e Mogenu KpucTannuyecknx peLéTok anmasa v rpaduTa.

. ﬂonyquvle aMMmnaka wun Xrnoposogopoada, pactBopeHne unx B BOAE, O0Ka3aTelibCTBO
KMCNOTHO-OCHOBHbIX CBOWCTB 3TUX BELLECTB.

e CxuraHue yrngd wu cepbl B KUCropode, onpederieHne XMMUYECKMX CBOWCTB NPOLYKTOB
cropaHusi. BsaumopgenctBMe € MeObld  KOHLEHTPUPOBAHHOW  CEPHOM  KUCNOTHI,
KOHLEHTPUPOBaHHON N pa3baBrneHHOM a30THON KUCMOTbI.

e OO6pas3supbl cpeacTB ObLITOBOV XUMUW, MHCTPYKLMN MO UX MPUMEHEHWIO.

JNlabopaTopHblie onbIThblI.

1. W3ydeHue BANSHUA pasnunydHbIX hakTopoB Ha CKOPOCTb XMMNYECKUX peakLmi



2. Onpe,u,eneHme peakunn cpenbl yHnBepcasribHbIM UHOUKATOPOM.

3. Tmaponus conen.

MpakTuyeckue paboTbi

1. TlpuroToBneHne pacTBOPOB C 3a4aHHOM MOMSIPHOWN KOHLEHTpaUMeny.

2. PeweHne JKCNepnmMeHTarnbHbIX 3adad no teme «MeTannbi»

3. PeweHne akcnepmeHTanbHbIX 3agad no teme «Hemetannbi»

TEMATUYECKOE NNAHUPOBAHUE

pasgen | Tema yacoB | MNpaktny. | KOHTpOsibH.

MoBTopeHue kypca 10 kn 1
1 TeopeTnyeckme ocHoBbI XMmuu (194) 19 1 1

1.1 BaxHenmne xmmmyeckne noHATUS 1 3aKOHbI 4

1.2 CTpoeHue BelLecTBa 3

1.3 Xumudeckne peakumm 3

1.4 PacTtBopbl 5 1

1.5 OnekTpoxmmmnyeckme peakumm 4 1
2 HeopraHuyeckasa xumus 11 2

2.1 Metannsl 6 1

2.2 HemeTtannsl 5 1 1
3 XumMus 1 XnsHb 3
Wtoro 34 3 2
KANEHOAPHO-TEMATUYECKOE NIMAHUPOBAHUE
Ne | HaumeHoBaHus pa3genos n Tem | Xapakrepuctuka OCHOBHbIX | MNnaHvpyembl | CkOppeKkTMpo
ypo BMOOB AEATENBHOCTU yYeHMKa (Ha | CpoKu
‘a YPOBHe y4ebHbIX AeCTBUIA) NPOXOXAEHNS ﬁra)g;:;igemn ¢
1 MoBTopeHue kypca xumum 10 01.09-04.09

knacca
TeopeTnyeckme ocHOBbI Xumum (194)
1. BaxHenwme xuMmnyeckmne NOHATUSA U 3aKOHbI (4 4)

2. XumMmn4yeckunin anemeHT. | [NepeuuncnaTb BaxkHenwme | 07.09-11.09




Hyknuabl.  M3oTonbl.  3akoHbl
COXpaHeHNss Maccbl 1 3HEpPrun B
XUMUUN.

XapaKTepUCTUKM XUMUYECKOTO
anemeHTa. OObACHATL pasnuyune
MeXOy MOHATUAMU «XMMUYECKUN
ANEMEHT», «HYKNUO», «U30TOMY.
MpUMEHATL 3aKOH COXpaHeHus

Mepuoanyeckuin 3akoH. | Macchl BelecTs npv 1'14.09-18.09
Pacnpenenenne anektpoHos B | COCTaBIeHNN ypaBHenuu
aToMax a3MNeMeHToB Manbix u | XMMWUHECKMX peakunu.
BONbLUNX NEPUOAOB. Onpegenatb MakcMManbHO
BO3MOXHOE YNCIIO 3IEKTPOHOB Ha
[MonoxeHne B nNepnoanyYeckon | aHepreTUYeckom ypoBHe. | 21.09-25.09
cucrteme Bogopoaa, | 3anuceiBaTb rpacpmnyeckme
NaHTaHOMAOB, aKTUHOWOOB W | 3NEKTPOHHbIE  OPMYIbI S-, P- U
WUCKYCCTBEHHO nony4eHHbIX | d-anemMeHToB. XapakTepu3oBaTb
3IEMEHTOB. nopsook 3anosHeHns
3MEKTPOHaAMM SHEpreTUyecKnx
BaneHTHOCTb ¥ BaneHTHble YpOBHeW 1 NoaypoBHEN B aTomMax. 28.09-02.10
BO3MOXHOCTW aTOMOB OBbSACHSTb, B YEM 3aKroyaeTcs
PU3MYECKNA  CMbICITT  MOHATUSA
«BaneHTHoCcTb». OBBACHATL, YemM
onpeaenstTcs BaneHTHblE
BO3MOXHOCTM aTOMOB  pasHbIX
3IIEMEHTOB. Cocraensatb
rpadpuyeckune 3MEKTPOHHbIE
dopmynbl  asota,  ocdopa,
Kncrnopoga W cepbl, a Takke
XapaKkTepu3oBaTb N3MEHeHMs
paguycoB aTtOMOB XUMWYECKUX
3MEMeEHTOB Mo nepuogam un A-
rpynnam nepuoan4eckomn
Tabnuubl
1. CtpoeHnne BewecTBa (34)
OcHoBHble BUabl xumudeckon | OObACHATL MexaHuam | 05.10-09.10
cBsi3n. MloHHas n koBaneHTHas | obpa3oBaHus WNOHHOM n
cBA3b. MeTannuyeckaa CBA3b. | kKOBanNeHTHOM CBA3U n
BoagopogHas cBa3b. ocobeHHoCTU dumanyecknx
CBOWCTB WMOHHbIX U KOBaNEHTHbIX
COeNHEHUN.
lNpocTpaHcTBeHHOE  CTPOEHUE | CocrasnaTh 3MEKTPOHHbIE 12.10-16.10
MOneKyI. cbopMynbl MOMNeKyn KOBaneHTHbIX
COEANHEHNI. Ob6bscHATb
MEXaHn3Mm obpa3oBaHus
CtpoeHne KpucTanmnos. | BogopogHon wn meTtannunyeckon | 19.10-23.10
Kpuctannuyeckue peLuéTku. CBA3eM N 3aBUCMMOCTb CBOWCTB
BELLEecTBa OT BMOA XUMUYECKOW
MpynymHbI MHoroobpasus CBSI3W. OBLSCHSTS
BELLECTB. NPOCTPaHCTBEHHOE CTpoeHne
MOJEKyI OpraHn4ecKknx n

HEOPraHNYeCcknX COEAMHEHUN C
MOMOLLbID  MpeacTaBneHuh o
rmépuamsaumm opbuTanen.
OOBbACHATL 3aBUCUMOCTb CBONCTB
BellecTBa oT TMna ero
KpucTannmyeckomn PELLETKM.
O6bscHATb NPUYNHBI
MHOroobpasusi BeLLlecTB




1. Xumwndeckune peakumm (3 4)

9. Knaccundpukaums Xummyecknx | MNepeyncnatb npu3HaKu, no | 02.11-06.11
peakumn. KOTOPbIM Knaccuuumpyot
—| XMMMYyeckune peakumn.
10. | CKkOpOCTb XMMWYECKUX PeaKLm. 09.11-13.11
Katanus. OBbACHATL CYLLLHOCTb
XUMUYECKomn peakumn.
11. | Xumnyeckoe paBHOBECUME WU | CocTaBnsITh ypaBHerus | 16.11-20.11
YCrOBUS €ro CMELLEHUS. XUMUYECKUX peakuyi,
OTHOCALMXCA K onpenenéHHomy
TIny. OBBbACHATL BNUSHNE
KOHLEHTpaUMn peareHToB  Ha
CKOPOCTb rOMOFE€HHbIX n
reTeporeHHbIX peakumn.
OO6bsACHATL BIMSIHNME Pa3fIUYHbIX
drakTopoB Ha CKOPOCTb
XUMUYECKON peakumn, a TaKkke
3Ha4YeHune NnpUMeHeHns
KaTann3aTtopoB U MHIIMOMTOPOB Ha
npaktnke. OOBACHATL BNUSIHWE
N3MEHEeHUs KOHLIEHTpaumm
OfHOro 13 pearvpymoLmx
BELLECTB, Temneparypbl "
OaBneHus Ha cMmeLleHune
XUMMYECKOrO paBHOBECUS
1. PactBopsbl (5 4)
12. | OucnepcHbie cucTeMsl. XapaktepusoBaTtb ceoncrtea | 23.11-27.11
pasnuyHbiX BWAOB [OMCMEPCHbIX
13. | Cnocobbl BLIP@XEHUS! | cpctem, ykasbiBaTb  MPUYMHbI 30.11-04.12
KOHLIEHTpaLMn pacTBOPOB. Koarynaumm KONTIONAOB "
14. | Mpakmuyeckas paboma | 3Havenne - 3TOT0  ABNEHUA. '67 17.11 12
1 «[MpuroToeneHme pacteopos ¢ | eWwaTb sapatm Ha
3a/1aHHO MonsipHoii | MPYroToBneHue pacTeopa
KOHLEHTpaLEN». onpenenéHHon MOMSIPHON
KOHLIEHTpaLnN. [oToBUTL
15. | OnekTponutnyeckas pacTBOp 3adaHHOM MonsdpHon | 14.12-18.12
aucecoumaums. BooopogHbin | KOHLIEHTpaL UK. OOBbACHATD,
nokasatenb. PeakuuMmM MOHHOro | No4Yemy pacTBOpbl BeLEeCTB C
obmeHa. WOHHOW 1 KOBaNeHTHOM NONApHOMN
CBSI3bl0 MPOBOAAT 3N1EKTPUYECKNIA
16. | l'mpgponua  opraHnyeckux wu 21.12-25.12

HeopraHn4ecknx coeauHEHNN.

Tok. Onpegenate pH cpeabl c

NOMOLLIbIO YHUBEpPCanbHOro
nHauKaTopa. OOBbACHATL o]
no3vunmi Teopumn
ANEKTPONUTUYECKOM

auccoumaumm CYLLIHOCTb
XUMUYECKNX peakuun,
npoTekarowmx B BOAHOW cpeae.
CocTaBnaTb NnosHble "
COKpaLLEHHble WMOHHbIE
ypaBHeHUs peakuui,
XapaKTepusyoLmx OCHOBHbIE

CBOMCTBA Ba)XHEMWLLUUX KIlaccoB
HeopraHN4ecKmx CoeIMHEHWN.
Onpepgendatb  peakumo  cpeapl
pacTtBopa conwu B BoAe.
CocTaBnaTb yYpaBHEHUA peakunii
rmgponmsa OpraHn4eckmnx "




HeopraHn4ecknx BeLlecTB

1. 3nekTpoxmmmyeckune peakumm (4 4)

17. | XuMnyeckne WUCTOMHUKM ToKa. | OObACHATL  npuHUun  paboTtbl | 11.01-15.01
Pspg craHgapTHbIX SMEKTPOAHbIX | ranbBaHUYECKOro arneMeHTa.
NoTEeHLMarnos. O0BACHATD, KakK YCTPOEH

| cTaHOapTHbIM BOLOPOAHbLIN

18. | Koppo3ua wmeTannos u eé€ anekTpoa. Monb3oBaTbCs PSAAOM 18.01-22.01
npeaynpexaedne. CTaHAAPTHbIX 3NEKTPOAHbIX

19. | 3nekTponua. NoTEHLNanos. Otnnyate 55 01-29.01

XUMUNYECKYHO KOppOo3uto oT

20. | KoHTponbHaa pa6boTta 1 no | anekTpoxumuyeckon. OBGBACHATL | 01.02-05.02
Teme «TeopeTUyecKkMe OCHOBbI | MPUHLMMbI 3aLWmnThbI
XUMUN» MeTannuyeckux  u3genun ot

KOppO3uu.

OObSACHATb, Kakume  npouecchl
NpouCXoasaT Ha kKaTode M aHode
npu SneKTponu3e pacniaBoB U
pactBopoB conen. CocTtaBnsaTb
CYMMapHble ypaBHEHUS peakuuii
anekTponuaa

HeopraHuyeckas xumus (11 y)

1. Metannbl (6 4)

21. | Obwan  xapakTepucTnka u | XapaktepusoBaTb o6uwwe | 08.02-12.02
crnocobbl MonyyYeHns MeTannoB. | CBOWCTBa MeTannos n

pasbsCHATbL WX Ha  OCHOBE

22. | O63op METanMYecknX | nhencraeneHnic 0  CTPOEHWM 15.02-19.02
anemeHToB A- n b-rpynn. aTOMOB MeTanmos,

23. | Meab. LUuHk. Twtan. Xpowm. | MeTalnnteckon CcBA3MN W[ 22.02-26.02
Yeneso, HUKEMb, nnaTuHa. MeTannudeckon .

KpUCTanMyecKkom peLuéTke.

24. | CnnaBbl MeTanmnos. WnnioctpupoBaTb npumepamu | 01.03-05.03

cnocobbl MONy4YeHUss MeTarnos.

25. | Okengbl 7] MAPOKCUAB! | XapakTepn3oBaTh xumnueckne | 09.03-12.03
METarnros. ceoiictea  meTannoB  |A—IIA

26. | lNpakmuyeckasi paboma rpynn 1 antoMnHA, COCTaBIATL ™15 63 19 03

2 «PeweHne
aKcrnepuMeHTarnbHbIX 3aja4y no
Teme «MeTannbi».

COOTBETCTBYHOLLME ypaBHeHUS
peakumi. OOBbACHATL
0COBEHHOCTN CTPOEHUST aTOMOB
XUMUYECKUX 3nemMeHToB b-rpynn
nepunogudeckon cuctembl . W.

MeHpeneeBa. CocraBnsaTb
ypaBHeHUs peakuui,
XapaKTepu3yoLLmMX cBOKCTBa
Mean, UuMHKa, TuUTaHa, Xpoma,
Xenesa. MpeackasbiBaTb
CBOWCTBa CnnaBa, 3Has €ro
COCTaB. OOBACHATD, Kak

N3MEHSIOTCA CBOUCTBA oKCcmaoB U
rMapoKCUAOB MeTannos no
nepuoaam " A-rpynnam
nepuoan4eckomn Tabnnubl.
OOBbACHATb, Kak  WU3MEHsoTCS
CBOWCTBA OKCUAOB U NMAPOKCUA0B
XUMMYECKOTO anemMeHTa c
NoBbILLEHNEM cTeneHu
OKMCIeHus ero aToma.




3anucbiBaTb B MONEKyNApHOM U

MOHHOM Buge ypaBHEHUA
XUMUNYECKUNX peaKLJ,VIVI,
XapaKTepusyrLinx KUCINOTHO-

OCHOBHble CBOWCTBa OKCUOOB U
rMMAPOKCUAOB MeTarnsnoB, a Takxke
AKCrnepuMeHTanbHO  JokasblBaTb
Hanuyue 3TUX CBOWCTB.
PacnosHaBaTb KaTMOHbI CONen ¢

NMOMOLLbIO KauyeCTBEHHbIX

peakummn
1. Hemetannbl (5 4)

27. | O63op HemeTannoB. CeowcTBa | XapakTtepusoBaTb obuwume | 31.03-02.04
N NpUMEHEeHUe  BaXHEWMLMX | CBOWCTBA HeMeTansnos n
HemeTannos. pasbsACHATbL UX Ha  OCHOBE

npeactaBfieHMn O  CTPOEeHUMU

28. | Obwwas XapakTepucTuka | groma. Ha3biBaTh o6nactu | 05:04-09.04
okcnAaos HemeTarnnos " | npumeneHus BaXHEMLLINX
KUCITOPOACOACPXALLMX  KUCTIOT. | yeveTannos. XapakTepusoBaTb
OKI/ICJ'IVI/ITeJ'lebIe _ CBOWCTBA | cpojicTBa  BBLICWIMX  OKCMZOB
CepHOM M a30THOM  KUCIOT. | LemeTannos "
BonopoaHble COANHEHNA | \cnopopgcogepKalumx — KWCHOT,
HeMeTallnos. COCTaBMAThL ypaBHeHUs!

29. | MTeHeTnyeckast cBsA3p | COOTBETCTBYIOWNX — peakumm W 115 04.16.04
HeopraHMJecknx n | 06BACHATL nx B cBeTe
OpraH1YecKX BELLECTB. npeacTasneHny 0b

OKUCIUTENBHO-

30. | lNpakmuyeckass ~ paboma 3 | BOCCTaHOBUTENbHbLIX peakumnsax u | 19.04-23.04
«PelueHne akcnepnMeHTanbHbIX | ANMEKTPONUTUYECKOW
3agad no teme «HemeTtannbi». anccoumauun. CocraensTb

ypaBHEHMS peakuun,

31. | KoHTponbHass pabota 2o XapaKTepU3YIoLLMX 26.04-30.04
Teme «HeopraHudeckas | oxucnntenbHble CBOMCTBA CEPHOIN
XUMUA». " asoTHOM KUCOT.

XapaktepusoBaTtb N3MEHeHne
CBOWCTB JETy4Ynx BOOOPOAHbIX
COEOWHEHWA  HeMeTanmnoB Mo
nepuogy n A- rpynnam
nepruoan4ecKon CUCTEMBbI.
[okasbiBaTb B3aMUMOCBSI3b

HEOPraHN4YeCcknMx M OpraHNYecKux
COEeNHEHUN. CocTtaBnsATb
YPaBHEHUS XMMUYECKNX peakuun,
oTpakaloLwmx B3aMMOCBSI3b
HEOPraHN4YeCcknx M OopraHNYecKux

BELlecTB, OOBACHATbL WX Ha
OCHOBe

Teopun AMEKTPONNTNYECKON
auccounaumm 1M npeacTaBfeHnin
06 OKUCNUTENbHO-
BOCCTaAHOBUTESbHLIX MNpoLeccax.
MpakTnyecku pacno3HaBaTb
BellecTBa c MOMOLLIbIO
KayeCTBEHHbIX peakuum Ha
aHWNOHbI

1. Xumunsa v xusHb (3 4)




32. | Xummna B npombiwneHHOCTH. | OObACHATE Hay4dHble npuHUMnbl | 05.05-07.05
MpyHUMNbI XUMMYECKOTO | NpoM3BOACTBa Ha npumepe
Npoun3BOACTBA. XMUKO- | Npomn3BoACTBa CEPHOM KUCMOThI.
TexHonorn4yeckme NPUHLMNBI
NPOMBILLAEHHOTO  Monydenns | |1EPeYMenaTs MpYHUNNBI
METAIIIOB. MponasoacTeo | XVMM4€cKoro Npoun3BOACTBA,

YyryHa 1 cTanm. ncrnonb3yemMble nNpu  MNOfyvYeHnn
yyryHa.

33. | Xummna B 6GbITy. Xumudeckas COCTaBNSTH ypaBHEHMS: 11.05-14.05
NPOMBbILLSIEHHOCTb n N
OKpYXaloLLAs Cpeaa. XUMUYECKNX peakuun,

npoTekawLwmx npu NofyvYeHun

34. | NIToroBbin YpOK MO Kypcy xumumn | YyryHa u ctanu. 17.05-21.05,
11 knacca. . | 24.05, 25.05

CobntogaTtb npaBuna 6esonacHom
paboTbl cCO cpeacTBaMmn GbITOBOM
XUMUIMN.
OOBbACHATL NPUYMHBI
XUMMYECKOTO 3arpsisHeHnst
BO34yxa, BOGOEMOB M NOYB
CMUCOK JINTEPATYPbI
JINTEPATYPA ONA YUYUTENA

1. Xumwuga 11 kn. I.E.Pygsutuc, .. Penbamad M «lMpoceelleHme» 2018
2. MMporpammbl no xummnmn M.H. AdaHacbeBa M: «[pocselueHne» 2018
3. Xumuga 11 kn. O.C.NabpuensaH M. «Opodca» 2006
4. KHura gns 4yteHus no HeopraHmyeckon xmmmm cocT. B.A.KpmumaH
M «[MpoceeleHne» 2003
5. Tunbl XuMnyecknx 3agad n cnocobbl nx pewexns U.M.HoBoLlMHCKNIA,
H.C.HoBowuHckas KpacHogap OO0 «CoseTckasa KybaHb» 2006
6. Xvmuna n noBcegHeBHas Xun3Hb Yenoseka I.B.MuuyrnHa M. «dpoda» 2004
7. C6opHUK camocToaTenbHbIX paboT no xumnn 8-11 N.M.HosowwmHckun,
H.C.HoBowmwuHckas, J1.®d. degocoBa Mockea: «[lMpoceelyeHney» 2002
JlutepaTypa ons yyaiymxcs
1. Xumusa 11 kn. I.E.Pyasutuc, .. ®enbaman M «[poceeleHuney 2018
2. Xumunga 11 kn. O.C.INabpuensH M. «[poda» 2006
3. KHura ons yteHns no HeopraHnyeckom xmmum coct. B.A.KpunuymaH

M «[lMpoceeweHney» 2003




NOACHUTENIbHAA 3ANMUCKA

PaGoyass nporpamma onpegenser coAepaHue XMMWUYECKOW noaroToBkM ydawmxcs B MOY
Bomkckast COLU n cocTtaBneHa Ha OCHOBE NpUMEPHON 1 aBTOpckon nporpaMmmbl M.H.AdaHacbeBon
ana yvebnukos .E.PyasuTtuca, ®.I.Penbamana. 10-11 knaccel M.: MpoceelueHney, 2018 r.

Y4yebHbin npegmeT m3yyaeTtca B 10 knacce, paccumtaH Ha 35 yacoB (14 B Hegentwo). basosbiM
y4yebHbIM  nocobvem Ons M3ydeHus npegmeTa  sBnsetca  yyebHmk 10 knacca  ans
ob6ueobpasoBartenbHbiX yupexaeHnn Pygsutuc I, E., ®enbgman ©. I, «Xumumsa. 10 knacc.» - M.:
MpoceelueHmne, 2016r;

PaGouasa nporpamma obecneymBaeT OOCTUXKEHWE MMaHUPYEMbIX Pe3yrbTaTOB OCBOEHUSI OCHOBHOW
obpasoBaTenbHOW NPorpamMmmbl OCHOBHOMO 06LLero o6pasoBaHus.

CTtpykTtypa pabo4ei nporpamMmmbl COOTBETCTBYET TpeboBaHusaM nyHkTa 18.2.2 PrOC 1 nameHeHusam
(npuka3 MuHucTepcTBa obpasoBaHust U Haykn Poccuiickon ®epepaumm ot 31 gekabps 2015 roga
Ne1577) B ®depepanbHOM rocygapCTBEHHOM oObBpasoBaTenbHOM CTaHAapTe OCHOBHOro obuiero
ob6pasoBanus (ganee-®roC O0O0), yTeepxaEHHbLIM Nprka3oMm MyUHUCTEpCTBaA 06pa3oBaHMSA U HayKK
Poccunckon depepaunn ot 17 pgekabps 2010 roga Ne 1897 n npenctaBnsieT coboin LENOCTHbLIN
OOKYMEHT, BKITHOYaOLWNIA pa3fernbi:

- NNaHMpyeMble pe3ynbTaTbl OCBOEHUSI y4eGHOro NpeamMeTa;
- cofepxaHune y4yeGHoro npeameTa;

- TeMaTun4eckoe niaHnpoBaHue C yka3aHmem Konn4ecrtBa 4acoB, OTBOAMMbIX HA OCBOEHUe Kakaom
TEMbI.

AKTyanbHOCTb Mporpammbl OOycrioBneHa TeMm, 4YTO OHa COOTBETCTBYeT MMWCCUMM, LensM U
ocobeHHocTam MAQY [OCOLW Ne2. Tematnyeckoe nnaHMpoBaHME COCTaBfIEHO B COOTBETCTBUM C
6a3oBbiM y4ebHmkom 10 knacca. ABTopckas nporpaMmma ynnoTHeHa Ha 1 yac.

[laHHble M3MEHEHUsi aBTOPCKOW MporpaMmbl ObINM OCYLLECTBIIEHbI B COOTBETCTBMM C Y4eOHbIM
MraHOM LUKOJSIbl, B KOTOPOM Ha u3yyYeHun xumun B 10 knacce Bblaensietcs 1 yac B Hegento (34 4. B

yu. rog).

Kypc «Xumusa» nmeeT KOMMNMEKCHLIN XapakTep, BKIHOYAET OCHOBbI OOLLEN, HEOPraHNYECKON XUMUN.
MnmaBHOM naeen aBnseTca cosgaHne 6a3oBOro KOMMMIEKca ONOPHbIX 3HAHUIN MO XMMUW, BbIPAXKEHHbIX
B (hopme, COOTBETCTBYIOLLIEN BO3PACTY ydaLLMXCS.

[aHHbI KypC HanpasrieH Ha:
e OCBOEHME 3HaHUN O XMMWYECKOMN COCTaBMSAOLLEN eCTECTBEHHO-HAYYHOW KapTUHbI MUPA;

o oBnageHne ymeHunamMm npuMeHATb NoJlydeHHble 3HaHuA O5A 00BbACHEHUSA pasHoo6pa3Hb|x
SBFIEHUIN OKpY>KaloLLero Mupa;

e pa3BMTUE MO3HABATENbHbIX MHTEPECOB W MHTEMMEKTyarnbHbIX CMocobHOCTEN B npouecce
CaMOCTOSITENIbHOrO MPUOBPETEHUST XUMWYECKUX 3HAHUA C WUCMONb30BaHMEM pPasfNYHbIX
WCTOYHMKOB MHOpMaLnK;

e BOCNUTaHWe y6e)K,D,eHHOCTI/I B NMO3UTUBHON ponn XmuMmnn B XM3HMU COBPEMEHHOIO O6I.Ll,eCTBa;

e MPVMEHEHME MONYYEHHbIX 3HAHWUIN U YMeHWIn ans 6e30nacHoOro NCnonb3oBaHUS BELLECTB U
maTtepuarnos B ObITy M Ha NPOM3BOACTBE, AN NpeaynpexaeHus SBNeHnii, HaHOCALWMX Bpen
30POBbIO YENOBEKA U OKPYXKatoLLei cpeae.

Meparormyeckas LenecoobpasHOCTb MCMOSb30BaHUS aBTOPCKOM MporpamMmbl Mo PYKOBOACTBOM
M.H.AdaHacbeBol 3akno4aeTcs B TOM, YTO B pamKax U3ydeHust XMMUM eCTb BO3MOXXHOCTb CO3aTb
ycroBust Anst popMMpoBaHmMs KIoueBbIX koMneTeHuui. Mporpamma obecneynBaeT coBpeMeHHoe
Ka4yecTBO 0Opa3oBaHUs MO XMMUW Ha OCHOBE YCBOEHUs 06si3aTerlbHOro MUHMMYyMa COoAep)KaHusi
obpasoBaTenbHOM NporpaMmmMbl cpegHero(nosiHoro) obuiero obpasoBaHus.



COOEPXAHUE YHYEBHOI'O NPEOMETA
10 knacc
Teopusa XMMHNYECKOro CTpoeHUsi opraHnyYeckux coeguHeHumn. NMpupoga xummnyecknx cesasen

OpraHnyeckne BellectBa. OpraHunyeckass xummsi. CTaHOBIIEHNE OPraHNYeCcKoOM XUMUW KaK HayKu.
Teopust XMMNYECKOro CTPOeHNS BeLLecTB. YrnepoaHbin ckeneT. Msomepua. M3omepbl.

CocCTosiHME 3NEKTPOHOB B aTOMe. DHepreTm4eckne ypoBHN 1M NOAYPOBHU. DNEKTPOHHLIE opbuTanu,
S- GNEeKTPOHbl U P — 9NekTpoHbl. CnuH 3nekTpoHa. ChnapeHHble SNEeKTPOHbl. ONeKTPOHHast
KoHurypauums. IN'padmdeckmne anekTpoHHble hopMyIbl. ANEKTPOHHAA NPUPOAA XMMUYECKNX CBA3EN,
Mn CBSA3b U cUrma cBsA3b. MeTo BaneHTHbIX CBA3EN.

Knaccudukaumsa opraHnyecknx coeguHeHnn. ®yHKLMoHaneHaa rpynna.
YrneBsogoponabl

MpepenbHble yrneBoaopoabl (ankaHbl). Bo3byxaeHHoe cocTosiHue aToMa yrnepoga. Mmbpuansaums
aTOMHbIX opbuTanein. SNeKTPOHHOEe 1 MPOCTPAHCTBEHHOE CTPOEHME ankaHoB.

Fomonorn. omonoruyeckass pasHocTb. ['omonoruyeckuin psia. MexayHapoaHass HOMeHknaTtypa
OpraHn4yeckux BeLLecTB. MI3oMepusi yrnepoaHoro ckeneta.

MeTtaH. [lonyyeHue, u3anyeckme u XuMMUYECKMe CBOWCTBaA MeTaHa. Peakuun 3amelleHus
(ranoreHnpoBaHue), OervMapupoBaHnsa U M3omepusauumn ankaHoB. LlenHele peakuuun. CBoboaHble
pagukansbl. [anoreHonpon3BogHbIE ankaHoB.

KpatHble cBs3n. HenpepenbHble yrnesogopoAbl. AnkeHbl. CTpoeHWe MOMeKynbl, FOMOMorus,
HOMEHKaTypa 1 nomepus. Sp2 — rmbpuansaums. ATeH (3TUNeH). MIaomepuns yrnepogHoro ckeneta
M NOSIOXEHUS OBONHOM CBA3W. [IpoCTpaHCTBEHHAA n3omepusd (CTepeonsomepms).

MonyyeHne M XuMMUYECKME CBOWCTBa ankeHoB. PeakuuyM npucoeauHeHust (rmapvpoBaHue,
ranoreHupoBaHve, rmapaTtauus), OKUCNeHne 1 nonumepusauum ankeHos. MNpaBuno MapkoBHMKOBA.
BbicokomonekynsipHble coeaMHeHns. KauecTBeHHbIE peakummn Ha ABOVHYIO CBSA3b.

AnkagueHbl (OueHoBble yrnesogoponbl). M3omepus u HomeHknatypa. OueuHun (OyTagmeHa-1,3).
NsonpeH (2-metunbyTtaguneH-1,3). ConpshkéHHble OBOWHbIE CBA3W. [lonyyeHne M XuMuUyeckune
CBOMCTBA ankagueHoB. Peakumn npucoeguHeHus (ranoreHnpoBaHust) U nonumepusauun
ankagveHoB.

AnkuHbl.  AuetuneH (3TMH) K ero romonoru. Usomepus un  HomeHknatypa. Mexknaccosas
uzomepusi. sp-Ffubpudusayusi. Xummnyeckme CBOWCTBA arnkuHOB. Peakumm npucoeguHeHus,
OKMCIEeHUs1 U NonMmMepu3aunm anknHoB.

ApeHbl (apomaTudeckue yrnesogopopbl). M3omepua u HomeHknatypa. beHson. BeH3onbHoe
konbuo. Tonyon. lsomepusa samectutenen.

Xvmnyeckne ceonctea ©OeH3ona uM ero romosnoroB. Peakumn 3amelleHunss (ranoreHupoBaHue,
HUTPOBAHME), OKUCIIEHNE U MPUCOEeAMHEHUS apeHoB. lNecTuumabl. eHeTu4eckas CBA3b apeHOB C
ApYyrumMmn yrneeogopogamu.

MpupodHble MCTOYHUKM yriesogopodoB. [NpupogHbin ra3. HedTb. lMonyTHble HedTsAHbIE rasbl.
KameHHbIN yrone.

MepepaboTtka HedTu. MNMeperoHka HedTU. PekTndurkaunoHHas KonoHHa. beHauH. JlurponH. KepocuH.
KpekuHr HedTenpoaykToB. TepMUYECKUIA U KaTanUTUYECKUA KpEKMHIN. [uponuns.

KVIcnopop.co,qep)Kau.me opraHn4yeckune cCcoeguHeHus. chnopolqconepmamme opraHmn4yeckue
coeguHeHnsa. OgHoaTOMHbIe npeneribHble CrnnpThl. q)yHKLl,MOHaJ'IbHaﬂ rpynna crnmpToB. l/lsomepvm 7



HOMeHKnaTypa cnupToB. MeTaHon (MeTUnoBbIM CIMPT). ATaHon (3TUNOBLIN cnupT). [NepBUYHBIR,
BTOPUYHbIA N TPETUYHBIN aToM yrrepoaa. BogopoaHas cBsa3b.

MonyyeHne n xmmudeckne ceBoncTBa cnupTtoB. CnupTtoBoe GpoxeHne. depmeHTbl. BogopoaHbie
cBsaA3n. dusnonornyeckoe JencTeme metaHona n aTaHona. AnKorosmam.

MHoroaTOMHble CnnpThbl. OTUNEHINMKONb U MuuepunH. XumMnyeckne CBoOKCTBa npeneribHbiX
MHOroaToOMHbIX CMMUPTOB. KauyecTtBeHHas peakuma Ha MHOroatToMHble CrUPThbI.

®eHonbl. Apomatmyeckme cnupTtbl. XMudeckue cBoncTBa deHorna. KayecTBeHHas peakuus Ha
deHorn.

KapboHunbHble coeauHeHus. KapboHunbHaa rpynna. AnbaerngHas rpynna. Anbgernabl. KeToHbl.
M3omepusa n HomeHknaTtypa.

Mony4yeHne M XUMUYECKMe CBOWCTBa arnbAerMaoB. PeakumMnm OKUCNEHVMSt U MPUCOEAMHEHWS
anbaernaos. KayecTBeHHble peakumu Ha anbaernasbl.

KapboHoBble kucnotbl. KapbokcunbHas rpynna (kapbokcorpynna). Maomepuss m HOMeHknaTypa
kapboHoBbIX  KMCNoT. OQHOOCHOBHblE  MpefenbHble  KapboHoBble  KuCMOTbl. [onyyeHne
OOHOOCHOBHbIX MpefesnbHbIX KapOOHOBLIX KUCMOT. XMMWYECKUE CBOWCTBA OOHOOCHOBHBIX
npeaenbHbix kKapboHOBLIX kKMCNOT. MypaBbuHas kucnoTa. YKcycHasi kucnota. AueTarbl.

CnoxHble acpmpbl 1 xupbl. HomeHknatypa. lNonyyeHue, XxMMmmnyeckne CBOMCTBA CNOXHbIX 3UPOB.
Peakumsa atepudukaumm. LLlenoyHom rugponuna cnoxHoro acgupa (oMbineHme).

Kupebl. TBepable Xupbl, Xuakme xupbl. CUHTETUYECKNE MOKOLLNE CPEeACTBa.
Yrnesoabl. MoHocaxapugbl. [noko3a. ®pykrosa. Onurocaxapugpl. ucaxapmabl. Caxaposa.

Monucaxapugbl. Kpaxman. [nukoreH. Peakuma nonukoHaeHcauuun. KadecTBeHHast peakuusi Ha
kpaxman. Llenntonosa. Auetunuenntonosa. Knaccudumkaumns BosIOKOH.

AsoTcogepxalyme opraHu4eckme coequHeHus.

AsoTcogepxalme opraHuyeckue coeguHeHus. AMyHbl. AmuHorpynna. AHunuH. [lonydeHve wu
XUMMUYECKME CBONCTBA aHWIMHA. AMMHOKMCAOTHI. M3omepus u HoMeHknaTypa. bunonsapHbin MOH.
MentngHaa (amugHagd) rpynna. NentuaHasa (ammngHas) cBsA3b. XMMUYECKNEe CBOMCTBA aMUHOKUCIIOT.
MenTtugpbl. MonunenTtugbl. MUUKH.

Benkn. CtpykTypa GenkoBow Mornekynbl (NepBuUYHasi, BTOpPUYHAas, TpPeTUYHasi, YeTBepTUYHas).
Xumunyeckue ceoicTea 6enkoB. [leHaTypauums v rugponus 6enkos. LiBeTHble peakuum Ha Genku.

AsoTcogepxalwme retepoumknmyeckne coeguHenund. MNupuguH. Muppon. MNupumuanH. TypuH.
A30TUCTbIE OCHOBaHUS.

HykneunHoBble kucnoTbl. Hykneotnabl. KomnnemeHTapHble a3oTUCTbie OCHOBaHUS.
Xumusa n 3goposbe Yenoseka. Papmakonormyeckas Xmmust.
Xumus nonumepos

Monumepbl. CteneHb nonumepusaumm. MoHomep. CTpyKTypHOe 3BeHO. TepMonnacTudHble
nonuvepbl. CTepeoperynsapHble nonumepsbl. NonuatuneH. MNMonunponuneH. MNonutetTpadTopaTUeH.
TepmopeakTuBHble nonumepsbl. PeHonodopmaneaerngHsle cmorbl. NMnactmaccesl. PeHonnacTbl.
AmuHonnactel. lNeHonnactbl. [MNpupogdHbin Kayyyk. PesvHa. 360HWUT. CUHTETUYECKME KayuyKu.
CuHTeTnyeckue BonokHa. KanpoH. JlaBcaH.

OemMoHcTpauuw.
e O6pa3subl opraHnyeckux BellecTs U maTepuanos. Mogeny Monekyn opraHNYecKkmx BELLECTB.

e OTHOLEHME ankaHOB K KMCIoTaM, LerioyamM, pacTBopy nepmaHraHata kanus u 6pomMHoi
Boae.

e Mogenu monekyn romonoroe n n3omepoB. NonyyeHne aueTuneHa kapdbuaHbiM crnocobom.
BsaumopeiictBne aueturieHa C pacTBOPOM MepMaHraHata kanus u OpoMHOM BOAOMN.



lopeHve aueTuneHa. PasnoxeHue kaydyka MNpW HarpeBaHUM U UCMbITaHWE NPOOYKTOB
pasnoxeHusi. 3HaKOMCTBO ¢ obpasLaMu kay4yKos.

e beH3on kak pactBoputenb. opeHne GeHnsona. OTHoweHue 6GeH3ona k GpomHoOn Bode W
pacTBOpy nepmaHraHata kanusa. OkucneHue Tonyona.

e PacTBOpeHMe B aLeToHe pas3nn4YHbIX OpraHNYeCKNX BELLIECTB.

e OO6pas3subl MOKLMX N YUCTALLMX CPEACTB. VIHCTPYKUMKM MO MX NPUMEHEHUIO.

e OO6pas3supl NnacTMacc, CMHTETUYECKNX KayvyKOB U CUHTETUYECKNX BOSOKOH.
NTabopaTopHbie onbIThbI.

1. WaroTtoBneHvne mogenen MoneKkyn yrinesogopoaoB

2. OsHakoMneHwue ¢ obpasuamu NPoayKTOB HedpTenepepaboTku

3. Okucnenue ataHona okcugom meau(ll). PactBopeHue rnvuepvHa B Boge M €ro peakums c
rmgpokcmuaom meaun(ll). Xummyeckme csoncTea eHona

PacTBOpUMOCTb XXMPOB, AOKa3aTENbCTBO UX HEMPEAENbHOro Xapakrepa, OMbIITEHNE XXUPOB.
CpaBHeHMe CBOWCTB Mbifia U CUHTETUYECKMX MOIOLLIMX CPEeaCTB

CesowcTBa rnoko3bl Kak anbgerngocnmpra.

BaaumogenicTeme caxaposbl C rmapoKCUAOM KanbLms.

an/IFOTOBJ'IeHI/Ie KpaxmalibHOro KHeVICTepa 1 B3aMMOeNCTBNE C NOOOM.

© © N o 0 bk

M'mpponuna kpaxmana.
10. O3HakomneHune ¢ obpasuamm NPUPOSHbIX N UCKYCCTBEHHbLIX BOSTOKOH.
11. LiBeTHble peakuun Ha 6enku
12. CeowicTBa kanpoHa.
MpakTnyeckue paboTbl
1. «[llonyyeHne aTuneHa 1 OnbITbl C HUMY.
2. «[lMonyyeHune n cBoncTBa KAPOOHOBLIX KNMCOTY.

3. «PelweHne akcnepvMeHTanbHbIX 3a4ad Ha MoSflydeHWe U pacrno3HaBaHWEe OpraHWYecKux
BELLECTBY.

4. «PacnosHaBaHMe nacTMacc N BOSIOKOH».



MnaHupyemble pe3ynbTaThl.

MpeameTHble, MeTanpeAMeTHbIE U JINYHOCTHbIE pe3yfibTaTbl OCBOEHMUA Yy4eOHOro npegmeta
«Xnmusa».

MpenmeTHble pe3ynbTaTthl (6a30BbIN YPOBEHD):

1.

10.

11.

12.

13.

14.

chopMmnpoBaHHOCTL NpeacTaBneHuit 0 MecTe XUMUMM B COBPEMEHHOW Hay4yHOW KapTuHe
MUpa; MOHMMaHWe ponM XMMUM B (POPMUPOBaAHMM Kpyrosopa U  (PyHKUMOHANbHON
rpPamMoTHOCTM YeNOoBeKa AN peLLeHNss NPaKkTUYeCKnX 3agav;

BnageHne ocHoBononaranwmMm XUMU4YECKUMU MNOHATUAMK, TEeopuamMHn, 3akoHamn w"
3aKOHOMEPHOCTAMU; yBEepEeHHOE NoJib30BaHMe XUMNYECKON TepMI/IHOJ'IOFI/IeIZ N CUMBOJTNKOW;

BriafeHNe OCHOBHbIMM MEeTOAaMM Hay4yHOro rO3HaHUS, WCMOMb3YyEMbIMU B XUMWW:
HabngeHne, OnNUCaHue, U3MEPEHUE, SKCMEPUMEHT; yMeHne obpabatbiBaTb, OOBLACHATL
pe3ynbTaTbl NPOBEAEHHbIX OMbLITOB U AenaTb BblBOAbI; TOTOBHOCTb M CMNOCOOHOCTb METOAbI
No3HaHUS NPU peLLeHnM NpaKTUYECKNX 3aaav;

CCbOpMI/IpOBaHHOCTb YMEHUA LOaBaTb KOJIMYECTBEHHbIE OUEHKM U NpoBOOUTb pacydeTbl No
XUMNYECKUM q)opmynalvl N ypaBHEHUAM;

BrnageHune npasunamMmn TexXHUKn GesonacHocTu npu Ncnosib30BaHNN XMMN4YECKNX BELLECTB,

ChOPMUPOBAHHOCTb YMEHMUSI KIacCcuuUMpoBaTh OpraHMYeckue BeLlecTBa U peakuumn no
pa3HbIM Mpr3HaKaM;

ChOPMMUPOBAHHOCTb YMEHUS OMUCbIBATL UM pasnunyaTb U3yYeHHble KracChbl OpraHMYeckmnx
BELLECTB;

CHOPMUPOBAHHOCTb YMEHWUs1 JenaTb BbiBOAbl, YMO3aKM4YeHusi K3  HabnogeHun,
XMMUYECKMX 3aKOHOMEPHOCTEN, MNPOrHO3MPOBaTh CBOWCTBA HEM3YYeHHbIX BELLECTB MO
aHarorMm ¢ n3y4eHHbIMu;

C('*)OpMI/IpOBaHHOCTb YMEHUA CTPYKTypuUpoBaTb M3y‘-|eHHbII;1 Matepunan " XUMUYECKYHO
Mchopmaumm, nony4vyaemyro n3 pa3HbliX NCTOYHUKOB;

cchopmMmnpoBaHHOCTL COOCTBEHHOW MO3ULMN MO OTHOLLEHMIO K XUMUYECKON WHdopmauun,
nosly4aemMon M3 pasHbIX UCTOYHUKOB;

ChopMUPOBaHHOCTb YMEHNSA aHaNn3npoBaTb U OLEeHUBaTb NOCNEeACTBUSA NPOU3BOLCTBEHHON
1 6bITOBOV AEATENBHOCTU, CBA3AHHOW C NepepaboTKON OpraHN4eCKnX BELLECTB;

OBrafieHMe OCHOBaMM Hay4YHOro MbILWMEHNS, TEeXHOMOrmen uccrneaoBaTenbCkon W
NPOEKTHOW AeATENbHOCTH

ChOPMUPOBAHHOCTb ~ YMEHWSI  MPOBOAUTb  3KCMEPUMEHTbl  pasHO  AMOaKTUYECKOW
HanpaBfeHHOCTHY;

CHOPMMPOBAHHOCTb YMEHMSI OKasblBaTb MEPBYD MOMOLUb MPU OTPaBMEHUSX, OXorax Wu
APYrux TpaBMax, CBsi3aHHbIX C BellecTBaMm 1 flabopaTopHbiM 060pyaoBaHMEM.

MeTan peaMeTHbIe pe3ynbTaTbl:

1.

CCbOpMVIpOBaHHOCTb YMEHMA CTaBUTb UEeNn N HOBble 3adadn B yqeﬁe N nosHaBaTenbHOM
OEeATEeNIbHOCTH;



10.

11.

12.
13.
14.

oBrnafieHve npuemMamm CamoCTOATENbHOIO NMITaHUPOBaHUA NyTel OOCTMXKEHNS Lenu, YyMeHUs
BblOMpaTh 3 PEKTMBHBIE CNOCOObI PELLEHNS Yy4EBHbIX U NO3HABATENbHbIX 3a4ay;

C(*)OpMI/IpOBaHHOCTb YMEeHUA COOTHOCUTb CBOU nencTeuna ¢ nrnaHnpyemMmbiMn pe3dynbTaTaMu,

COPMUPOBAHHOCTb YMEHUS OCYLLECTBMNATL KOHTPOSb B MpoLecce AOCTWKEHUS pesynbTarTa,
KOppEeKTMpoBaTb CBOW OENCTBUS;

CCbOpMI/IpOBaHHOCTb YMEHUA oueHuBaTb NpaBUIIbHOCTb BbIMOJIHEHUA y‘-leﬁHbIX 3agady un
COOTBETCTBYHOLLMNE BO3MOXHOCTU UX PEeLUEeHUA;

ChOPMUPOBAHHOCTL YMEHMS aHanNM3nMpoBaTb, KrnaccuduumpoBaTtb, 0000wWaTth, BbiOMpaTh
OCHOBaHUS U KPUTEPUM ONS1 YCTAHOBNEHUS NPUYNHHO-CIIEACTBEHHLIX CBSI3EW;

CHOPMUPOBAHHOCTb YMEHMS NprobpeTaTh U NPUMEHSTb HOBbIE 3HAHUS;

CCbOpMI/IpOBaHHOCTb yMEeHua co3aaBaTb I'IpOCTeIZLLII/Ie mMoaenun, wucnonb3oBaTb CXEMbl,
Tabnuupl, cMMBONbI 4N peweHunsA y‘-le6HbIX M NO3HaBaTes1bHbIX 3a4ay;

oBnageHne Ha BbICOKOM ypOBHE CMbICITOBbIM YTEHUEM HaYy4HbIX TEKCTOB.

ChOPMUPOBAHHOCTL YMEHUSS 3PPEKTUBHO OpraHM3oBatb Y4ebHOe COTPYOHUYECTBO M
COBMECTHYI0 AesTenbHOCTb, paboTaTe MHAMBMAYAINBHO C y4ETOM OBLLMX MHTEPECOB;

CHOPMUPOBAHHOCTb YMEHUSA OCO3HaHHO UCMONb30BaTh PeyeBble CPEeACcTBa B COOTBETCTBUM
C 3agavamy KOMMYHMKaLWK;

BbICOKUI YPOBEHb KOMMETEHTHOCTM B 06nacTu ucnonssosaHms UKT;
ChopMNPOBAHHOCTL IKOSTOrMYECKOTO MbILLSIEHWS;

CHOPMUPOBAHHOCTb  YMEHWUS1 MPUMEHSITb B MO3HaBaTeslbHOM, KOMMYHUKaTUBHOW U
coumanbHol NpaKTUKe 3HAHUS, NONyYEHHbIE NPY U3yYeHUN NpeameTa.

JINYHOCTHbIE pe3ynbTaTbl:

1.

CHOPMMPOBAHHOCTE MOMOXUTENBHOIO OTHOLLEHUST K XMMUU, YTO 0ByCcraBnvMBaeT MOTMBALMIO
K y4ebHon aesaTensHOCTM B BbibpaHHOM cdhepe;

ChOPMUPOBAHHOCTb YMEHUS peLlaTb NPo6riemMbl MOMCKOBOrO M TBOPYECKOTO XapakTepa;

ChOPMUPOBAHHOCTb YMEHMSI NPOBOAUTL CamMOaHanu3 M OCYLECTBNSiTb CaMOKOHTPOSb W
CaMOOLIEHKY Ha OCHOBE KpUTEPUEB YCMELIHOCTHU;

CchOpPMMPOBAHHOCTL FOTOBHOCTU Crie4oBaTb HOpMam MPUPOAO M 340poBbecbeperaroLlero
noBeAeHs;

CHOPMMPOBAHHOCTL MPOYHbIX HABBLIKOB, HaMpaBfieHHbIX Ha camopasBuTue 4epes
camoobpa3oBaHuE;

ChOPMUPOBAHHOCTL HaBbLIKOB MPOSABIIEHUS MNO3HaBaTENbHOW WHULMATMBBI B y4eOHOM
COTPYAHMYECTBE.

TEMATUYECKOE NNAHUPOBAHUE

pasgen | Tema yacoB | NpakTtny. | KOHTpOmbH.
1 Teopusi XMMWUYECKOrO CTPOEHUs oOpraHu4veckux | 3

coeguHeHun. Npupoaa xMMmnyYeckux cefasen
2 YrneBopopoabl 9 1 1

2.1 MNpepenbHble yrneBoaopoabl — ankaHbl 2

2.2 HenpepenbHble yrnesogopogabl (ankeHsbl, | 4 1

ankagueHbl n aJ'IKVIHbI)




2.3 ApeHbl (apomaTtunyeckme yrneBoaopoabl) 1
24 MpupoaHble WUCTOYHUKN 7 nepepabotka | 2 1
yrnesogopoaoB
3 Kucnopopgcopgepxawime opraHM4yeckme coegmHeHus 11 2
3.1 CnnpTbl 1 beHonbI 3
3.2 Anbgeruabl, KETOHbI U KApOOHOBLIE KMCTOThI 3 1
3.3 CnoxHble acpupbl. Kupsbl 2
3.4 YrneBogbl 3 1
4 A3oTcopgepxalwime opraHM4Yeckme coeguHeHus 5 1
5 Xumusa nonmmepoB 6 1
UTtoro 34 4
KANEHDAPHO-TEMATUYECKOE NIAHUPOBAHUE
10 knacc - 34 yaca (1 4 B Hegento)
Ne | HaumeHoBaHMA pa3genoB U | XapakTepucTuka OCHOBHbIX BMAoB | [naHupyembl | CkoppekTupo
ypo | Tem OEeATENbHOCTM YyYeHuka (Ha ypOBHe | CpOKM
‘a y4eObHbIX AencTBuin) NPOXOXAEHUSI Ezg;gﬁnemq ¢

I
]
Teopusa XMMMnYeCcKoro CTpoeHusi opraHnyecknx coeguHeHun. NMpupoaga xummyecknx cessem (3 4.)

1. MNpeamet OopraHn4eckom
xumumn. NOT 001,003, 016

2. CocCTOsiHMEe  3nEeKTpOHOB B
aTome. OneKkTpoHHas
npuMpoaa XMMUYECKUX CBSI3EN
B OpraHu4yecKmx
coeanHeHusX.

3. Knaccudukaums
OpraHN4yecKnx coeauHEHUin.

OBBACHATL, NoYeMy OpraHUYecKyo
XMMUIO  BblAENUNW B OTAENbHbIN

pasgen XUMUMN. Mepeuncnatb
OCHOBHbIE npennocCbISiKA
BO3HUKHOBEHUA Teopumn
XUMUYecKoro cTpoeHns. OObACHATD,
yTOo HY>KHO y4nTbIBaTh npu
cocTaBneHun CTPYKTYpPHOM
dopmynbl OpraHu4eckoro
BellecTBa. Pasnunyatb Tpu
OCHOBHBbIX TMNa yrnepoaHoro
ckenerta: pa3BETBMEHHbLIN,

HEepa3BETBIIEHHbIN N LMKITUYECKUIA.
Onpepgenate  Hanndne  aTOMOB

02.09-06.09

09.09-13.09

16.09-20.09




yrnepoga, BoJdopoda WM xnopa B
opraHuMYeckuMx BelllecTBax. 3HaThb,
KaK onpeaenuTb Hanuune aTtoMoB
Xrnopa B OpraHM4YeckoM BeLlecTBe.
PasnuuyaTtb MOHATUSA «3NEKTPOHHAas

obornoyka» n «3NEeKTPOHHas
opbutanby. N3obpaxaTb
9MNEKTPOHHbIEe KOHUrypauum

aToMOB 3nemMeHToB 1-ro un 2-ro
NnepnogoB C MOMOLLIbIO 3NTEKTPOHHbBIX
n rpadonyeckmx SNEKTPOHHbIX
dopmyn. OOBACHATL  MexaHu3m
obpasoBaHNA M 0COBEHHOCTM O- "
- cBa3en. Nepeuncnsatb NpUHUUNGI

Krnaccvdukaumm OpraHn4ecKkmx
COEAVHEHWIA. Onpegensitb
NPUHAANEXHOCTb  OPraHUYecKoro

BeLlecTBa K TOMY MUY MHOMY Krnaccy
Nno CTPYKTYpHOW chopmyrne.

2. YrneBopopopabl (9 4.)

2.1 MNpepenbHble yrneBoaopoabl — ankaHbl (2 4.)

4, OneKkTpoHHoEe n | O6bACHATD npoctpaHcTeeHHoe | 23.09-27.09
NMPOCTPAHCTBEHHOE CTPOEHME | CTPOEHME MOMEeKyn ankaHoB Ha
arikaHos. ["omornoru n | ocHoBe npeacTaBneHnn o
N30Mepbl ankaHoB. rmbpuamnsaumum opbutanen aroma
| yrnepoga. WsrotaenueBaTb Moaenmu
5. MeTaH — NPOCTEAWNA | vonekyn ankaHOB, PYKOBOLACTBYSCH 30.09-04.10
NPeACTaBuTeNb ankaHos. Teopueil  XUMWUYECKOTO  CTPOEHUS
opraHuyeckux BewecTtB. OtnunyaTb
romornorn OT m3omepoB. HasbiBaTtb
arnkaHbl no MeXayHapogHON
HOMEHKaType. Cocraenatb
YPaBHEHNS XUMWYECKMX peakuuw,
XapaKTepuayrLLMX XUMUYecKue
CBOWNCTBA MeTaHa M ero roMorioros.
PewaTte pacyéTHble 3agaynM Ha
BbIBOA4 (POPMYynbl  OpPraHU4ecKoro
BeLlecTBa.
2.2 HenpepenbHble yrneBoaopoAabl (ankeHbl, ankagueHbl U ankuHbl) (4 4)
6. HenpegenbHble Ob6bscHATb npocTpaHcTBeHHoe | 07.10-11.10
yrneBo4opoabl. AmKeHbI: | CTpOEHME MOMeKynbl 3TUMeHa Ha
CTpOeHne MOJIeKyn, | ocHoBe npeacTaBneHni o]
romofiorms  u  n3oMepusi. | rmMbpmuansaumm atoMHbIX opbutanen
MonyyeHne, cBownctBa W | yrnepoga. N3obpaxaTtb
NPYMEHEHNE arnkeHoB. CTPYKTYPHbIE (POPMYSbl afikeHOB U
MX M30MEPOB, Ha3biBaTb arnkeHbl Mo
7. MpakTuyeckasn paboTa MEX[yHapOaHOl HOMeHKnaType, 14.10-18.10
Ne1 «Tlonyuenne stuneHa v | cocragnats chopmynbl ankeHos Mo
OnbIThI ¢ HUM». VIOT 005 ux  HassaHuaM.  [lepeumcnsaThb
Crnocobbl MOMyyYeHUss ankeHosB U
0o6nacTu ux NpUMeHeHus.
8. AnkaguneHsbl. 21.10-25.10
CocTtaBnaTb ypaBHEHMS XMMUYECKUX
9. ALETUNEH 1 ero roMornoru. peakuui, XapakTtepusytowinx | 05.11-08.11
XMMUYECKMe CBOMCTBA  arikeHoB.
MonyyaTs oTuneH. [okasbisaTs | 2 4€TBepPTH
HenpeaernbHbIN XapakTep aTuneHa ¢




MOMOLLIbI0 Ka4YeCTBEHHOW peakuun
Ha KpaTHble cBa3n. CocTaBnATb
YPaBHEHNS XUMWYECKMX peakLui,

XapakTepuaylLmx HenpeaernbHbIv
xapaktep ankagmeHoB. OObACHATb
Sp-rmbpmansaumio "
NpPOCTPaHCTBEHHOE CTpoeHue
MONEKyrnbl aueTurneHa, HasbiBaTb
romonoru aueTuneHa no
MeXxayHapoaHoum HOMeHKnaType,
COCTaBMATb YpaBHEHWUs peakuum,
XapakTepuayoLnx XnMundeckue
CBOWCTBA aLeTuneHa

2.3 ApeHbl (ApomaTtuyeckue yrnesogoponbl) (1 1)

10. | BeHson wun ero romonoru. | OB6BACHATL 3NEKTPOHHOE n|11.11-15.11
CeorictBa 0OeH30la W €ero | NpoCcTpaHCTBEHHOE CTpoeHue
roMOJIOroB. Morekynbl 6eH3ona.

N3006paxaTb CTPYKTYpHYIO cbopMyny
B6eH3ona asyms cnocobamu.
O0OBACHATb, Kak cBoncTBa beH3ona
00yCroBneHbI CTPOEHMEM ero
MOIEeKyIbl.

CocTtaBnaTb ypaBHEHMS peakuun,
XapaKkTepuayoLLnx XMmndeckue
cBowicTBa OeH30ma 1 ero romonoros

2.4 NpupoaHble UCTOYHUKM U NepepaboTka yrnesogopoaos (2 4.)

11. | MpwupogHble NCTOYHMKK | XapakTepn3oBaTb coctas | 18.11-22.11
yrneBsoaopoaos. NpUPOQHOrO rasa W NOMYTHbIX
MepepaboTka HedTH. HedTsHbIX rasos.

12. | KoHtponbHasa pa6ota 1 no | XapakrepunsoBaTb cnocobbl | 25.11-29.11
TemaMm «Teopus xummdeckoro | nepepabotkn Hedtn. OB6BACHATL
CTPOEHUS OpraHUYecknx | oTnn4mne GeH3uHa npsiMon
COeMHEHUIY, MeperoHKM OT KPEKUHr-6eH3nHa.

«Yrneesogoponbl».

3. Kucnopoacopepxaliume opraHmyeckme coeamHeHus (11 4)

3.1 CnupTbl U ¢heHonbI (3 4.)

13. | OgHoaToMHble npefenbHble | M3obpaxate  obuwyto  copmyny | 02.12-06.12
CnupThI. Mony4eHue, | oAHOATOMHBIX npenenbHbIX
XumMmyeckne  ceonctBa U | cnupTtoB. OOBbACHATL OGpas3oBaHue
NPUMEHEHNE  OOHOATOMHbIX | BOOOPOAHOWN CBA3M U €€ BNUSHUE Ha
npenenbHbIX CNUPTOB. cdmsnyeckne CBOWCTBA  CNMPTOB.

CocTaBnaTb CTPYKTYpHblE hopMynbl
CMMPTOB U UX U3OMEPOB, Ha3biBaTb

14. | MHOroaTomHble cnmpTbl. cnvpTel no MEXAYHapOAHOW | 09 12-13.12
HOMEHKNnaType. Ob6bAcHATL

15. | ®deHonbl M apomaTU4eckue | 3aBUCMMOCTb CBOWCTB cnupToB OT | 16.12-20.12
cnmpTbl Hanuuusa yHKUNMOHaNbLHOW rpynmbl

(-OH).
peakumn,
CBOWCTBA
NpPUMEHeHNe.
dmamonormyeckoe

CocTtaBnsaTb  ypaBHEHUS
XapaKkTepuayrLLmx
CrnvpToB n nx
XapaktepusoBaTtb
jencrtemne




MeTaHona u aTtaHona. CoctaBnsaTb
ypaBHEHMS peakumi,
XapaKTepu3yoLLMX CBOWCTBa
MHOroaTOMHbIX CMNnpTOB, "
NPOBOAUTL KAYECTBEHHYHO peakLmio
Ha MHOroaTOMHbIe CnMpThI.
O0OBbACHATL 3aBUCUMOCTb CBOWCTB
deHona oT CTPOEHUS ero
MOJSIEKYNbl,  B3aMMHOE  BIUSIHUE
aTOMOB B MOJIEKYNe Ha npumepe
deHona. CocTtaBnaTb YypaBHEHUSA
peakuun, XapaKTepPU3YHLLMX
XUMMYECKne ceoncTea eHona

3.2 Anbaernabl, KETOHbI U KAPOOHOBLIE KUCNOThI (3 Y)

16. | KapboHunbHble coeauHeHus | CoctaBnsaTb opmynbl n3omepoB u | 23.12-25.12
— anbgervabl M KETOHbI. | FOMONOroB anbAernaoB U Ha3biBaTb
Ceonctea ¥ NpUMEHeEHUE | uX no MeXayHapoaHou
anbgernaos. HOMEHKNaType. O6BACHATD
3aBMCMMOCTb CBOWCTB anbOervaos
17. | KapboHoBble _KUCTIOTBL. | o1 cTpoeHMst UX DYHKLMOHAMBHOI 3 YeTBepPTHL
Xvmmudecke  CBOWCTBA W | rpynnk. MpoBOANTb KAYECTBEHHbIE 10.01, 13.01-
nenen, oo | P e amgeru. | 1701
YpaBHEHUS peakuui,
KACSIOT. XapaKTepU3yIoLLMX cBoVicTBa
18. | MpakTueckas pabora Ne | &1bA€rMAcs. Coctasnatb (OPMYyINbl 5051 54 01
2 «MonyueHne n ceoictea | 3OMEPOB 1 FOMOMOroB KapOOHOBbIX
KapBOHOBBIX KUCMOTY. Kucnor M- Haseleatb WX 1O
MexXayHapoaHON HOMEHKNaType.
NOT 005 OObACHATL 3aBUCUMOCTb CBOWCTB
KapOOHOBLIX KMCNOT OT Hanuuus
dyHKumoHanbHon rpynnbl (-COOH).
CocTtaBnaATb ypaBHEHMS peakuun,
XapaKkTepuayoLLnx cBoNCTBa
KapboHoBbIX  kucnoT.  [lonyyatb
YKCYCHYIO KUCIMOTY M [OKa3sblBaTb,
YTO 9TO BELLEeCTBO OTHOCUTCH K
Knaccy KMCNOT. Otnuyatb
MYpaBbWHYIO KMCINOTY OT YKCYCHOW C
MOMOLLIbIO XMMUYECKNX peaKLNNA.
3.3 CnoxHble 3achupbl. XKupbi (2 4)
19. | CnoxHble adupsl. CocTtaBnaTe ypaBHeHus peakumn | 27.01-31.01
aTepudmkaumn. Ob6bAacHATbL
20. | >Kupsl. Motowwme cpeactea. BMONOTNYECKYHO porb KVPOB. 03.02-07.02
CobGniogate npasuna GesonacHoro
obpaLleHuns co cpeacTeamu
ObITOBON XUMUK
3.4 YrneBopbl (3 4)
21. | YrmeBogapbl. Mioko3a. | O6bscHATL  Guonormdeckyto  ponb | 10.02-14.02
Onuvrocaxapuabl. Caxapo3sa. | rmokosbl. NMpakTnyecku gokasbliBaTb
Hanuuve yHKUMOHAamMbHbLIX rpynn B
22. | MNonucaxapuapl. Kpaxman. MOTeKyme FIoKO3bl. 17.02-21.02
Llenntonosa
OB6bACHATB, Kak CBOWCTBA caxapo3bl
23. | MpakTnyeckas pa6oTtaNe | -gq3aHLI c Hanuunem | 24.02-28.02
3 «PeleHue pyHKUMOHANbHBLIX rpynn B eé
3KCMepuUMeHTanbHbIX  3ajad MW HasbiBaTb 06nacTy

Mornekyne,




Ha nony4yeHue n
pacno3HaBaHue
opraHn4yeckmnx BeLllecTB».

NOT 005

NpUMeHeHus caxapo3sbl.
CocTaBnaTb ypaBHEHUS peakuun,
XapaKTepu3yoLLMX cBoKCTBa

caxapo3bl. CocTaBnATb ypaBHEHWS
peakuuii rmgponusa Kpaxmana wu
MonMKOHAEHcaLUMnm MoHocaxapuaos.
MpoBOAUTL KAYECTBEHHYIO peaKLuio
Ha Kpaxmarn

4. AsoTcopepxalyme opraHu4eckue

coeauHeHus (5 4)

24. | AMWHbBI CoctaBnaTe ypaBHeHus peakuui, | 02.03-06.03
XapaKkTepuayoLnx cBoOWNCTBa

25. | AMnHOKMCNOTBI. benku 10.03-13.03

aMUVHOB.

26. | AsoTcomepxallme O6bsicHsTb  3aBucMMOCTb  cgoiicte | 16.03-20.03
rerépouuknmyeckne AMUHOKWCIOT OT  CTPOEHUS  UX
coeanHeHna.  HyKnemHoBbIE | gyyukumoHanbHbIX rpynn. HasbiaTb
KUCHoTh aMVHOKMCIIOTbI MO MeXAyHapoaHow

27. | XvmMmunsa 1 300poBbe YeroBeka HOMEHKraType v cocTasnsiTh 4 yeTBepTb

ypaBHeHus peakumn,
XapaKkTepusyoLLMX NX CBONCTBA. 30.03-03.04

28. | KonTponbHasa pab6ota 2 no | Ob6bsAcHATL Guonornyeckylo  ponb | 06.04-10.04
Temam fenkoB M uUX npeBpalleHun B
«Kncnopogcoaepxawume opraHmame. [lpoBoanTb LBETHbIE
opraHuyeckMe  BellecTsa», | peakumn Ha Benku.  OBbAcHATb
«A3oTcop|ep)|<a|_|_W|e 6VIOJ'IOFVI‘-IeCKyI-0 pornb HYKNENHOBbIX
opraHumyeckne coeguHeHua» kucnot. [Nonb3oBaTtbcs I/IHCprKLI,MeI;I

K nekapCcTBEHHbIM npenapaTam.

5. Xumuna nonumepos (6 4)

29. | CuHTeTnyeckme nonumepsbl. | 3anucobiBatb ypaBHeHWss peakuun | 13.04-17.04
KoHaeHcauMoHHbIe nonnmepmsauumn. 3anucbiBaTb
nonumepsl. lNeHonnacTbl. ypaBHEHMS peakuui

_ NONMKoHAEeHCcaunu. MpakTnyecku

30. | HaTypanbHbIn Kay4yk. pacrnosHasaTh opraHuJeckme 20.04-24.04
CuHTeTU4ecKkune kaydyku BellecTsa, MCNonb3ys

31. | CuHTeTHuyeckue BonokHa KA48CTBEHHbI® peaKuumn 27.04-30.04

32. | NpakTn4yeckasn paboTa 04.05-08.05
Ne4 «PacnosHaBaHue
nnactmacc u BonokoH» NOT
005

33. | OpraHunyeckas XMus, 11.05-15.05
Yyenosek 1 npupoaa.

34. | Ob6obuwatowmn ypok no teme 18.05-22.05
«X1MKUsI NONIUMEPOB» 25.05

WNtoro 34 yaca

CMUCOK NNUTEPATYPbI

1. Xwmwnga 10 kn. I.E.Pygsutuc, ¢.I . denbgmar M: «lNpoceelueHne» 2016




2
3.
4

5.

Xumusa 10 kn. J1.A.LiBeTkoB M: «Bnagoc» 2003
Manbin xummyeckun TpeHaxep. N.M.TutoBa Mocksa: «BeHTaHa-rpad»,2001
Mporpammbl no xummn M.H.AdaHacbesa M: «[lMpoceelyeHme» 2018

3agauu no opraHuyeckon xumumn A.W. Bpybnesckuin, E.B. BapkoBckuii

MwuHck OOO «HOHunpeccy» 2003

1.
2.

Xumusa n noBcegHeBHas xun3Hb Yenoseka [.B. MNMuuyruna M: «[dpoda» 2004

CO6opHUK camocTosTenbHbIX paboT no xumumn 8-11 N.N. HoBolmnHckni,

H.C. HoBowwuHckas, J1.d. degocosa Mockea: «[lMpocseleHney» 2002 M.

INutepaTypa ons yyawmxcs

1. Xumwnga 10 kn. I.E.Pygsutuc, ®.I.®enbgmar M: «lNpocselueHne» 2016

2.
3.

KoHcTpykTop Tekywero koHTponsa H.A.KasaHues M. «[pocseleHne» 2008

KHura gns 4teHns no opraHndeckomn xmmmum coct. B.A.KpuumaH. M «INpoceelueHne» 2003



MosicHuTenbHasaA 3anucka

Paboyas nporpamma 3nekTMBHOro Kkypca «[llpakTnyeckasi Xumusiy SIBNSIETCS  JIOMMYECKUM
NPOAOIPKEHMEM Kypca XMMUK 0a30BOro ypoBHsI, NMpedHa3HadeHa ans obydatowmxcs 10 knacca u
paccunTaHa Ha 34 y4ebHbIX Yaca.

Mporpamma opueHTUpOBaHa Ha YrnyorneHve W pacluMpeHue 3HaHU oby4dalolMXcs, pasBuUTUE
MHTEpeca K XMMUM M OOy4eHMIo, Ha NpUOBPETEHME MNPaAKTUYECKMX HaBbIKOB, Ha pasBuUTUE
3KOJOMMYECKON KynbTypbl 00yYaloLLMXCs, OTBETCTBEHHOIO OTHOLLIEHMS K NPUPOAEe, Ha NOAroTOBKY K
ONUMNMaaam W BbiMyCKHbIM 3K3aMeHaM.

Kypc OonomnHsieT v paclvpsieT MaTepuarn, usydaemblii Ha 6asoBbiX ypokax 3a CYeT peLLeHust
NpaKkTUYeCKMX W  pacyeTHbIX 3aday, BbIMOMHEHUA  MpakTM4ecknx  paboT, npeaHasHadeH
ans copmupoBaHus Gonee NpPoYHbIX HABLIKOB PELLEHUS Ka4eCTBEHHbIX U KOMNMYECTBEHHbIX 3aaau.

LUlenb 3nektuBHOro Kypca: 3akpennTtb, cucrtematm3mpoBatb W“ yITIy6VITb TeopeTndyeckne w
npakTn4yeckne 3HaHuA o6yqa+0u_|,v|xc;| no XmMunn.

3apauu:

- (hopMUpOBaHME MPAKTUYECKMX YMEHUI U HaBLIKOB OOY4YalOLLMXCA U TBOPYECKOTO OTHOLUEHUS K
y4yebHoW AesATENbHOCTU, KOMMYHUKATUBHBIX YMEHWI Npu paboTe B rpynnax;

- pasBuUTME MO3HABATENbHOW AEATENbHOCTU 00y4YaloWMXCsl Yepe3 aKTUBHbIE (POPMbl U METOAbI
00yyeHus;

- pa3BuUTE TBOPYHECKOro noTeHuunana o6y\4arou_|,|/|xc;|, CMocoBHOCTU KPUTUYECKN MbICITUTb;

- pacwupeHne 3HaHUii 0 MeToAax peLleHnsl pacyeTHbIX 3a4ad, OBradeHve anroputMaMm peLLeHus
3agay pasnuyHoOro YpoBHSI CIOXKHOCTY;

- 3aKpenneHune n cunctematTn3auuma 3HaHUN o6y\4a}ou_|,v|xc;| no XmumMmmnu,

- o6yqume OCHOBHbIM NoAaxo4amM K pelleHUK pacyeTHbIX 3adadv4 no XuMun, HeCtaH4apTHOMY
pPeLEeHn0 NPpakTU4eCKnX 3anay,

- NoAroToBKa LUKOJIbHMKOB K ofiuMnagam U BblNMyCKHbIM 3K3aMeHaM.

Buabl ypOKOB: ypOK-NeKUMsi, MynbTUMeana-ypok, npaktuyeckas paboTta, ypok-urpa, npobnemHbiii
YPOK, KOMOMHMPOBAaHHLIN YPOK, 6ecena, nccnegosaTenbckas padorta.

(DOprI opraHunsauuwu yqe6|-|0|71 AeATeNnbHOCTU: MHOMBUAOYaAlIbHaA, rpynnoBas, KOJJIEKTUBHAA.

dopmMa OTYETHOCTU NPU U3YHEHWUU [AHHOrO INIEKTUBHOIO Kypca: 3aluTa NpoekTHON paboTbl



KaneHdapHo—memamuquKoe rJiaHupoeaHue

Ne | Tema Bupg 3aHaTtumn [ata npoBeaeHus
nnaH | dakt

| nonyrogue

1. Knaccndukayus opraHmyecknx CoOeguHEHUN. YPOK-niekums 06.09

2. | HomeHknaTypa opraHMyeckux CoeguHeHuin. KOMOWHMpoBaHHbIN | 13.09

YPOK

3. | OnekTpoHHoe CTpoeHue opraHu4eckux | mynstumeamna-ypok | 20.09
COeNHEHUNN.

4. | MogenupoBaHne NPOCTPaHCTBEHHOrO cTpoeHus | MNpaktnyeckas 27.09
OpraHMYeCKMX BELLIECTB. paboTa

5. | OnpeneneHne Buga XUMUYECKOA CBA3NM U | NPOBNEMHbIA YPOK 04.10
rmbpuansaumn.

6. | CocTtaBneHue roMonoros 1 U30MepoB. npakTunyeckas 11.10

paboTta

7. | VNloHHble N paguKanbHble MeXaHW3Mbl peakunn | ypoK-nekumns 18.10
B OpraHmM4yeckon XMmmm.

8. | XapakTepHble XUMUyeckmne cBoncTBa | becena 25.10
yrneBo4opoaoB.

9. OKcnepuMeHTanbHbIE 3a4a4M Ha MOMyvYeHne n | npakTudeckas 08.11
pacnosHaBaHue yrneso4opodoB. paboTta

10 | XapaktepHble CBOWCTBA | ypOK-neKkuus 15.11
KncrnopogocoaepkaLimx OpraHn4ecKnx
COeNHEHUNN.

11. | OkcnepuMeHTanbHbIE 3adayn Ha MOSlyYeHUe U | NpakTUyeckoe 2211
pacno3sHaBaHue Kncrnopogocoaepxalwux | 3aHatne
OpraHN4YeCcKnx cCoeguMHEeHUN.

12. | XapakTepHble  CBOMWCTBa  asoTcogepxawux | 6ecena 29.11
OpPraHN4YeCcKnx coeguMHEeHUN.

13. | KomnnekcHble coeguHenund. Knaccudpumkaums, | ypok-nekumsi 06.12
HOMeHKNnaTypa. XMMnyeckme CBOMCTBA.

14. | Xumunyeckme cBoucTBa KOMMNeKCcHbIX | becena 13.12
CcoeNHEHUN.

15. | IMeHHble peakunn B OpraHN4eCcKom Xnmuu. Ypok-urpa 20.12

Il nonyrogue

16. | N'maponus conen. YPOK-neKuus 10.01

17. | PeweHwne 3agad no teme « maponusy. NpobnemMHbIN ypoK 17.01

18. | OnekTponu3 pacnnaBoB 1 pacTBOPOB. YPOK-neKkuus 24.01




19. | PeweHue 3aday no meme «/1eKmposiu3». KOMOUHMpoBaHHbIN | 31.01
YPOK
20. | OkncnmuTenbHO-BOCCTAHOBUTENbHbLIE peakuun: | becena 07.02
MEeTOA 3NeKTPOoHHOro 6banaHca
21. | OKMCNIMTENBHO-BOCCTAHOBUTESNbHbLIE  peaKkuun: | YPOK-NeKuust 14.02
MeTOA nosnypeakuni.
22. | CocTaBneHue OKUCIUTENBbHO- | NPOOMNEMHbIN YPOK 21.02
BOCCT@HOBUTESNbHbIX peakuun ¢ y4vacTuem
OpraHn4ecKknx BeLLecTB MeTOAOM Monypeakuni.
23. | NeHeTnyeckasn B3aMMOCBSI13b Mexay | KOMOUHMPOBAHHbIV 28.02
opraHn4yecknmMmu BeLLecTBamm. YPOK
24. | Uenoyku npeepaweHulli ¢ y4yacmuem | KOMOMHMpoOBaHHbIM | 07.03
op2aHuU4YeckKux eeujecme. YPOK
25. | 'eHeTnyeckas B3aMMOCBS3b Mexay | ypok-rnekumd 14.03
opraHn4yecknmm n HeopraHM4yecKnmMm
BellecTBaMu.
26. | Uenmoyku npeepawieHuli ¢ y4yacmueM | KOMOMHMPOBaHHbIM | 21.03
op2aHuU4YeckKux u Heop2aHU4YecKux | ypokK
seuwjecme.
27. | HectaHgapTHble 3ajausM B OpraHUYecKom | YpOK-nekuus 04.04
XUMUW.
28. | PelueHne HecTaHOapTHLIX 3aad. nccneposartenbckada | 11.04
paboTa
29. | 3agaHuns BbICOKOrO YPOBHS CIOXHOCTW. YpOK-nekuus 18.04
30. | PeweHune 3agay BbICOKOro YPOBHS CIOXHOCTW. nccnepoBartenbckada | 25.04
paboTa
31. | Okonornyeckne npobnembl coBpeMeHHOCTM U | Becena 16.05
NyTU UX peLleHns.
32. | Pelwwaem BMmecTe 3komorudeckme npobnemsl | ypok-urpa 23.05
CTpaHbl U HAXOAMM MYTU NX pPeLLUEeHUs.
33. | TpeHupoBo4yHasa paboTta no xumumn B dopmaTte | peweHne KM
Er3-2019.
34. | Utorosoe 3aHATME 3aluTa npOoeKTHbIX

paboT




NEPEYEHb YYEBHO-METOANYECKOIO OBECIMNEYEHUA

[dononHuTtenbHasa nuTepaTtypa Ans obyvarLwmxcs

Pageukun M.A. [Ougaktndeckne wmatepuanbl no xumumn. 10-11 knacc. WspaTtenbcTBo:
Mpoceewenmne. 2018 rog.

HopoHbknH B.H. Xumna. EIM3. Pasgen «OpraHumdeckas xumus». 10-11  knacc.
TpeHupoBoyHas TeTpaab. 3agaHusa u pewexus. sagatensctso: JlermoH. 2018 roa.

HopoHbkuH B.H. Xumua. EM3. Pasgen «O6waa xumusay. 10-11 knacc. TpeHUpoBOYHas
TeTpaab. 3agaHns v pewenuns. N3gatenbctBo: JlernoH. 2018 roa.

dononHuTenbHaa nuTepaTypa Anga yuutens

1.

2.

3.

Psa6oe M.A. COOpHMK 3agad, ynpaHeHun u TecTtoB no xumum 10-11 knaccel. K y4eBHUKY
IE. Pygsutuca, ®.I'. ®enbamaHa «Xumma. 10 knaccy», «Xummma. 11 knacer». OrocC.
MNa3paTtenbctBo: Jk3ameH. 2018 rog.

HopoHbkuH B.H. Xumusa. Er3. 10-11 knacc. Tematndeckuii TpeHunHr. 3agaHnsi 6a3oBoro u
NOBbLILLEHHOMO YPOBHEN CroXHocTU. M3pgaTenscTBo: JlernoH. 2018 rog.

HopoHbkuH B.H. Xumua. ErM3. 10-11 knacc. 3agaHusa BbICOKOrO YPOBHHA CIIOXHOCTM.
MNapatenbctBo: JlermoH. 2018 rop.

borko JL.I., MBaHoBa E.A., MNMunbHukoBa H.H. lMpeomeTHble onumnuagbl. Xuvmus. 8-11
knaccbl. PIrOC. N3paTenbeTtBo: Yuutens. 2018 roa.
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